
���������	��

�

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

�(� & ���� ��'�*)+ ,$�-.��
 & ���'�

/#0213154�68789�7:0<;�=

>5?�@.A�@CBEDGF�HI?�F�HKJ�L5M.DGNODGJ�L5PRQSMCTVU�L5FXW�@YDGJ�L5M
Z�[ N]\ [ @^J�L5@._`DO\Y?�@
abQSMCMCL5F�MCTVU�DOcd\YL5F

e Z @5f�@CL5@5f	F�DO\3fhg
QSF#J�L5@^i"QSMCMCL5F�MCTVU�DOcd\YMCJ�QSMC>5QSj�BSQSF#k`M
\Y@ [ j�U]lmMCQSN

L5QSF�HIL5@CL5QSTVU]\`DGFnJ�L5@
o DO\YU�L5PpDO\YQSMCTVUmq�_`DO\Y?�@
abQSMCMCL5F�MCTVU�DOcd\YBSQSTVU�L5FXr,DGN�?�Bs\:tDO\

J�L5@.u.F�QsvIL5@CMCQs\:tDO\.w [ \YMCJ�DGP

v [ F
x QSy [ @ x t[ @8t[ N

HIL5y [ @CL5F+DGP(z8{�f |]}mfsz8~I�]��QSFn��\Y?�\C\YH]DG@
\

w [ \YMCJ�DGPn��QSP��G?�BSQ��G|I|G�



���������
	���
��������������������

�����! #"%$&�('*)# �+ ,
-/.0-21436507/8�9;:�8=<?>�@�AB36C?9DCE.�.;.;.;.�.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.GF
-/. HJIK3&L?9D505B9;MN36507/8�9O8P:�8=<?>�@�AB36C?9DC�.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.GQ

-/. H4.0-SR�9O8=M�T=U?9O8=<�C?VXWY7/V6C?9O@�A0M�T=U?9O8PZP8�[/7\L?9DC].;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.^-\-
-/. H4. H I_7/V6C?9O@�A0M�T=U?9O8�Z�<�MN`�8=<�T=U�.�.;.;.�.;.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.^-DH
-/. H4. aGb
C�MN@�7/`�A050AB@dc7/@eWY7/V6C?9O@�A0M�T=U?9O8�fg50<?h\8*c36U?8�9DCi.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.^-DH
-/. H4. j k�9O@�U?9O8�lm<?@N@�A0C?Vn.;.;.�.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.^-DF

-/. aJIK3\@�ABo/7/@�AB36CKpqc<?8�L�AB9srt7\U�5�L?9O8s1&A0Wu<�507/@�AB36C�M�W�3&L?9D505B9v.�.;.;.;.�.;.;.�.;.;.�.;.;.;.^-Dw

xzy|{�+} �$~'d�}�}���#�*������ �{����%�D�/��$����/)# ��g"%{�+�$& �4�
H4.0-2��8=<�C�L?V65B9DA0T=U4<�C?V\9DC�L?9O8�I_7/V6C?9O@N36U~�&L?8�3&L?�&C�7\WYAB[�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.^-D�
H4. HJI_7/V6C?9O@�A0M�T=U?9ufg50<?h\8*c36U?8�9DC�.;.�.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.�H\H
H4. a��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@��O�&50A0C�L?9O8=MN�&WYW�9O@N8=A0M�T=U?9O8mfg50<?h\8*c36U?8�9DC�.;.;.;.�.;.;.�.;.;.�.;.;.;.�H\a
H4. jJb
C�MN@�7/`�A050AB@dc7/@m`�3\V\9DC?pNc3\8=WYABV\9O8�fg50<?h\8*c36U?8�9DC�.;.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.�H6�

,z�� }'q���%�*��"!)# �+������*�} �{�"%$4� ��{�+} �$~'*�%�D�/��$4�¢¡P"!)�£��&¤�}���*$& ¥)# }'d$4�¢�#$&� ���! �¦�)�£
§ ����'d��� § ��¤{��/�%�D�/��$4��¨¢�%�*©�$&"%©�$~��$4+})# �+�$& x�ª
a4.0-v:�A0C?pqc<�U?8=<�C?V«.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.�H\Q
a4. H¬1&A0Wu<�507/@�AB36C�M�W�3&L?9D505^.�.;.;.;.�.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.�a/­

a4. H4.0-®Z�C?p!7\C?V6MN`�9DL�A0C?V6<�C?V\9DC�.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.�a&-
a4. H4. H¯Z�<?p%>�8*c7/V6<�C?V�L?9O8�r°AB8�`�9D5B`�9O±�9OV6<�C?V\9DC�.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.�a\a
a4. H4. a¯²�<�W�9O8=A0M�T=U?9�b
W�>�5B9DW�9DC~@�7/@�AB36C³.;.�.;.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.�a*j

a4. a¬´s<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9;<�C�L�L?�&C�7\WYA0M�T=U?9;:�C~@¶±PA0T�[&50<�C?V«.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.�a\w
a4. a4.0-®·�9Op%9O8�9DC?�DM�A0Wu<�507/@�AB36C¸.�.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.�a\w
a4. a4. H¯¹g7/8=7\W�9O@N9O8=MN@�<�L�AB9«.;.�.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.ij~a
a4. a4. a¯·�9D507*º?7/@�AB36CS.�.;.;.;.�.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.ij4�

a4. jJR�9O8�V65B9DA0T=U_WYAB@e»�9O3\`�7\T=U~@�<�C?V\9DC¼.;.�.;.;.�.;.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.�F\F
a4. j?.0-®:�8=<?>�@�AB36C�L?9O8Pfg50<?h\8*c36U?8�9¼.�.;.;.�.;.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.�F\F
a4. j?. H I_7/V6C?9O@N½�<?h\9¾º&>�7\C�M�AB36CK<�C�L�¿�8�9DABp!7\T=U�MN@N8=<?[4@�<?8eo\36CÀleI_:�M].�.;.;.�.;.;.;.�F\F
a4. j?. a¯Z�<�MN`�A050L�<�C?VuM�ABV6W�36A0L�7\5B9O8efg50<?h\8*c36U?8�9DCÁ.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.�F\w

a4. F¬Â�<�M�7\WYW�9DC?p!7\M�M�<�C?V�<�C�L�»�9O±�9O8�@�<�C?VÃ.;.�.;.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.�F\�

Ä2ÅÆ�! ��}Ç=ÈD ��O'd{�©g�!"!�('~¤{?'Y�����*�} �{�"%$4����{�+} �$~'*�%�D�/��$4��¡P"!)�£��&¤�}���*$& É��
j?.0-v:�A0C?pqc<�U?8=<�C?V«.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.�w&-
j?. H�²�<�W�9O8=A0M�T=U?9ÊIK9O@�U?3&L?9Ë.;.;.;.�.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.�w\a
j?. a��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@mL?9O8�fg50<?h\8*c36U?8�9Ì.�.;.;.�.;.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.�w\w
j?. jÍÂ�<�M�7\WYW�9DC?p!7\M�M�<�C?V�<�C�L�»�9O±�9O8�@�<�C?VÃ.;.�.;.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.Î�/a

ÏÑÐ;$4�*+}"%$&�%�/�t�#$4�uÒ��!�Ë)#"%{?'*�%�} �$& À�#$4��ÓÊÔ�ÇO��"%$&�%�/��+�$~���%�/�}'d�;���('��#$4�;Õ�$4��©#{��/�}'*)# �+
�D�}"%{��*$4���s�/) § '*�%�} �$& Ö�Ï
F4.0-vk�8=7\C�M�AB9DC~@N9u1&ABV6W�36A0L?9�.;.;.;.�.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.Î�/F

-



F4. HÃb
C�MN@�7/`�A05B9�¹�8�3\@�<?`�9O8=7\C?�O9DC .;.�.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.Î�\�
F4. a�»�9DM�T=U�5B9D<�C�ABV6<�C?V�o\36CÀleI_:�M�.�.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.��\w

É � )��D{�����$& ��¶{��D�d)# �+�)# �����)��D©g"!�%�*� ª��

���Æ)#��$4�/�%�D�/��$4��Ð;$4���¶{����*$& ª�Ä
ZÊ.0- f?9DMN@�5B9OV6<�C?VXL?9DM�C�A0T=U~@
�qc7
	4<�A0L�A0MN@�7\C~@N9DCÆ�sAB@N@N9O8=M�.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.�Q*j
ZÊ. H�fg50<?h\9O8=U�7\5B@N9DC�L?9�f?3\8=W^L?9O8P»�9O±�9OV6<�C?V6MNV65B9DA0T=U4<�C?V\9DC�.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.�Q\F
ZÊ. a���7*º4��rË9DC�L?8�3�
}��R�9O8�p!7\U?8�9DC .;.�.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.�Q6�
ZÊ. j rt7\U�5�L?9DM�Â}9DAB@�M�T=U?8=AB@N@N9DMÌ.;.;.�.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.�Q\�
ZÊ. F�·P7\C�L?`�9DL�A0C?V6<�C?V\9DCS.�.;.;.;.�.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.�Q\�
ZÊ. w�²�<�W�9O8=A0M�T=U?9;¿sA�
�<�M�AB36Ct.;.;.;.�.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.;.�.;.;.�.;.;.�.;.;.;.�Q\Q

Õ��Ê)�©g"!�%�&{?'*�%�} �$& �����

H



� � �=�������
	������

��8�3\h6MN[/7\50ABV\9ÊMN36507/8�9;:�8=<?>�@�AB36C?9DC�M�A0C�L�L�AB9�V\9O±m7\5B@�ABV6MN@N9DC_:�C?9O8�V6AB9D<�WÊ±m7\C�L�50<�C?V6MNo\3\8�V�c7\C?V\9�A0CK<�C&�
MN9O8�9DWÎ1436C�C?9DC�MN�&MN@N9DW�.&1&AB9PM�A0C�LYA0CYL?9O8�1436C�C?9DC�7/@�W�36MN>�U�c7/8�9�7\50M��%9O8=<?>�@�ABo\9	��
���
��������?7\<�MN`�8�9DT=U?9DC&�
L?9���������� �!�"��
�#%$&�"#'�(
�)*��
�+,�"# �-�!��<�C�L/.�������#0
��1��23
	�!�4�"#0
��5��6,7�%�*84�9�%9DC?V65 .�l�3\8�36C�7\5gI_7\M�M�:;:N9DT¾@�Aµ�
36C�M<�gleI_:�M���`�9O3\`�7\T=U~@N`�7/8D.�b
CtL?9DCËV\8*c3\h\@N9DC�:�8=<?>�@�AB36C?9DCÀ±�9O8=L?9DC�:�C?9O8�V6AB9DW�9DC?V\9DCËo\36C�`�A0Ms�D<
-O­�=�>@?BA	C0DFE;<�W�V\9O±m7\C�L?9D5B@m<�C�L�`�A0M��D<Ë-O­5G-HJILK�MN36507/8�9DC�¹�507\M�WY7\MmA0C�L?9DC�A0C~@N9O8�>�507\C?9O@�7/8�9DC�·P7\<�W
V\9DM�T=U�5B9D<�L?9O8�@O.d:�8�9DABV6C�A0M�MN9�L�AB9DMN9O8�ZP8�@�M�A0C�Lso\36CÊ9DA0C?9DW|1&T=U~±m7/8=W�U?3&T=U?9DC?9O8�V\9O@�A0M�T=U?9O8#k�9DA050T=U?9DCÊWYAB@
:�C?9O8�V6AB9DCË`�A0Ms�D<�H/­NMOE	P^`�9OV65B9DAB@N9O@O.�¿sAB9YrË9DT=U�MN9D5B±PAB8�[&<�C?VKL?9O8Ê7\<�MNV\9DMN@N3\h\9DC?9DCÁWY7/V6C?9O@�A0M�T=U?9DC
¹�507\M�WY7D±�365B[\9DCtWYAB@�L?9O8ÊI_7/V6C?9O@N36MN>�U�c7/8�9XL?9O8;:�8=L?9�[/7\C�C���<�C~@N9O8;7\C�L?9O8�9DWQ���D<?8;»�9DM�T=U�c7\L�ABV6<�C?V
o\36C_1&7/@N9D5050AB@N9DC��4�D<?8�14@dc3\8=<�C?V�o\36C�k�9D5B9O[\36WYWu<�C�AB[/7/@�AB36C�M
��<�C�L�²�7Do&ABV67/@�AB36C�M�MN�&MN@N9DW�9DCKMN3d±PAB9s�D<?8
��9OpNc7\U?8=L�<�C?VY<�C?V\9DM�T=U�c<?@N�O@N9O8sZ�MN@N8�36C�7\<?@N9DC_pqc<�U?8�9DC�.RGP¿s7\MPR�9O8=MN@dc7\C�L�C�A0M�L?9O8�¹�U~�&M�AB[0��L�AB9;MN36507/8�9DC
:�8=<?>�@�AB36C?9DCÁ�D<?V\8=<�C�L?9�50AB9OV\@<��A0MN@XL?9DM�U�7\5B`³C�A0T=U~@XC4<?8Yo\36C³±PA0M�MN9DC�M�T=U�7/p%@�50A0T=U?9DWQ��MN36C�L?9O8=C³7\<�T=U
o\36C³MN3\�DAB3/�qc3\[\36C?36WYA0M�T=U?9DW b
C~@N9O8�9DM�MN9\.�¿sAB9K·�9D5B9Oo/7\C?�KMN36507/8�9O8X:�8=<?>�@�AB36C?9DC�9O8=MN@N8�9DT�[4@XM�A0T=U³7\<�T=U
7\<?pP7\C�L?9O8�9�k�9DA05B`�9O8�9DA0T=U?9�L?9O8�Z�MN@N8�3\>�U~�&M�AB[}.�143Æ±�9O8=L?9DC��\.�»�.�A0C�WY7/V6C?9O@�A0M�T=U?9DCÁfg507/8�9DMN@N9O8=C?9DC
<�C�LËV67\507/[4@�A0M�T=U?9DC�ZP[4[48�9O@�AB36C�M�M�T=U?9DAB`�9DC&�TS\9O@
�
14�&MN@N9DW�9DC�A0L?9DC~@�A0M�T=U?9Y>�U~�&M�AB[/7\50A0M�T=U?9Y¹�8�3\�O9DM�MN9X`�9¾�
3\`�7\T=U~@N9O@P`��O±;.?o\9O8=Wu<?@N9O@O.
¿sAB9Ko\3\8=50AB9OV\9DC�L?9_ZP8�`�9DAB@X<�C~@N9O8=M�<�T=U~@�L�AB9KZ�<�M�5¶c36M�<�C?V6M�W�9DT=U�7\C�A0M�W�9DC <�C�L³L�AB9_L?�&C�7\WYA0M�T=U?9

:�C~@¶±PA0T�[&50<�C?V�MN36507/8�9O8�:�8=<?>�@�AB36C?9DCÆWYAB@N@N9D50MsC4<�W�9O8=A0M�T=U?9O8Ê1&A0Wu<�507/@�AB36C?9DCKo\36CtWY7/V6C?9O@N36U~�&L?8�3&L?�~�
C�7\WYA0M�T=U?9DCKIK3&L?9D505B9DC�[\3\8�36C�7\5B9O8U+�
4V�#;�<��)W�<X"YZ�"�O
�� �<[@�;7�	YL���"#�.}:�Me±PAB8=L�<�C~@N9O8=M�<�T=U~@<�?±PAB9�M�A0T=UKL�AB9
R�9O8=L?8=A05050<�C?VK9DA0C?9O8�WY7/V6C?9O@�A0M�T=U?9DC fg50<?h\8*c36U?8�9�7\<?pPA0U?8�9K14@�7/`�A050AB@dc7/@�7\<�MN±PAB8�[4@O.g»�9O3\`�7\T=U~@�<�C?V6MN9O8N�
V\9O`�C�A0M�MN9�5B9OV\9DCKC�7\U?9���L�7/hYo\9O8=L?8=A0505B@N9DC�WY7/V6C?9O@�A0M�T=U?9DC_fg50<?h\8*c36U?8�9DC�9DA0C?9�9DC~@�M�T=U?9DA0L?9DC�L?9;·�36505B9�A0C
MN36507/8�9DCÁ:�8=<?>�@�AB36C?9DCt�D<?[\36WYWÊ@O.�b
C�MN@�7/`�A05B9�14@N8=<?[4@�<?8�9DC�A0C�L?9O8X1436C�C?9DC?[\3\8�36C�7%�#±PAB9��\.�»�.�7\<�M
�
`�8�9DT=U?9DC�L?9�¹�8�3\@�<?`�9O8=7\C?�O9DCX<�C�L�leI_:�M<�~±�9DA0MN9DCX3\p%@�WY7\50M�L?9D<?@�50A0T=U?9PZ�C?�O9DA0T=U?9DCXo\36C�R�9O8=L?8=A05050<�C?V
7\<?p,\µ-��eH&]�. c^ `�9O8=M�T=U?8�9DAB@N9O@�L�AB9_R�9O8=L?8=A05050<�C?VË9DA0C?9O8�WY7/V6C?9O@�A0M�T=U?9DC°fg50<?h\8*c36U?8�9_9DA0C?9DC³[48=AB@�A0M�T=U?9DC
rË9O8�@<��MN3�@N8=AB@N@XL�AB9`_a)*#Z.	b(c!#Z�"�(
L�")*� )���7
��d�!�;C�A0T�[&A0C�MN@�7/`�A050AB@dc7/@��u7\<?p .�¿sAB9DMN9O8�: 
�9O[4@X±P<?8=L?9�`�A0M�507\C?V
o\36C L?9O8XIK9DU?8=U?9DAB@�L?9O8�Z�<?@N3\8�9DC³5B9DL�ABV650A0T=U�7\50M�W_c3\V650A0T=U?9�:�8�[&5¶c7/8=<�C?VÆMN3\V\9DC�7\C�C~@N9O8Y[\36W�>�7/[4@N9O8
�!C�A0T=U~@�9O8=<?>�@�ABo\9O8"��fg507/8�9DM;7\C?V\9DMN9DU?9DCe�!M�AB9DU?9��\.�»�.f\ a	]��=.�b
CËL�AB9DMN9O8ÊZP8�`�9DAB@sMN36505gV\9O�O9DABV\@Ê±�9O8=L?9DC��
L�7/hKL�AB9��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@P[\3\8�36C�7\5B9O8;WY7/V6C?9O@�A0M�T=U?9O8ufg50<?h\8*c36U?8�9DCÀ7\<�T=Ut7\50M�Z�<�M�5¶c36M�<�C?V6M�W�9DT=U�7*�
C�A0M�Wu<�M�V\8�3\h6MN[/7\50ABV\9O8�MN36507/8�9O8P:�8=<?>�@�AB36C?9DC�A0C�f?8=7/V\9Ê[\36WYWÊ@O.
¿sAB9�o\3\8=50AB9OV\9DC�L?9;ZP8�`�9DAB@mV650AB9DL?9O8�@eM�A0T=U�±PAB9sp%365BV\@O.�b
C�L�AB9DMN9DWÎ9DA0C�5B9DAB@N9DC�L?9DC��;7/>�AB@N9D5�±PAB8=L�7\<?p

L�AB9�o\9O8=M�T=U�AB9DL?9DC?9DCÆ:�8=M�T=U?9DA0C4<�C?V6MNp%3\8=W�9DC�MN36507/8�9O8�:�8=<?>�@�AB36C?9DCKMN3d±PAB9u7\<?p�L�AB9�±PA0T=U~@�ABV6MN@N9DC_@�U?9O3/�
8�9O@�A0M�T=U?9DCtZ�C�Mdc7/@N�O9Xpqc<?8;A0U?8�9XIK3&L?9D5050AB9O8=<�C?V�9DA0C?V\9OV67\C?V\9DC�.�b
W L�7/8=7\<?p�p%365BV\9DC�L?9DCÀ@�U?9O3\8�9O@�A0M�T=U?9DC
��8=<�C�L�507/V\9DC?[/7/>�AB@N9D5#±�9O8=L?9DCtL�AB9���8=<�C�L?V65B9DA0T=U4<�C?V\9DCÀL?9O8923
4V�#;�<�(�	YLgih����4h�g�#0
�+�)W.j� Ilk�¿U��9DA0C&�
V\9Opqc<�U?8�@�MN3d±PAB9;WY7/V6C?9O@�A0M�T=U?9Êfg50<?h\8*c36U?8�9DC�<�C�L�L�AB9��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@�`�9DM�T=U?8=AB9O`�9DC�.
b
C��;7/>�AB@N9D5~a�±PAB8=L�L�7\M�±�9DMN9DC~@�50A0T=U?9mlmU�7/8=7/[4@N9O8=A0MN@�AB[&<�W o\36C�leI_:�M<�DL?9O8�Z�<�M�MN@N3\h�o\36C;¹�507\M�WY7

7\<�M�L?9O8s1436C�C?9DC?[\3\8�36C�7Y<�C�L�L�AB9;L�7\WYAB@eo\9O8�`�<�C�L?9DC?9sV\8�3\h6MN[/7\50ABV\9 cm 
�C4<�C?VYWY7/V6C?9O@�A0M�T=U?9O8�f?9D50L&�
50A0C�AB9DCÆA0CËL?9DCtA0C~@N9O8�>�507\C?9O@�7/8�9DCË·P7\<�WQ��<�C~@N9O8=M�<�T=U~@O.�Z�50M�Z�C?p!7\C?V6MN`�9DL�A0C?V6<�C?V�L?9O8;C4<�W�9O8=A0M�T=U?9DC
1&A0Wu<�507/@�AB36C?9DC L�AB9DC~@Y9DA0C MN@�7/8�[ o\9O8�9DA0C?p!7\T=U~@N9DMKIK3&L?9D505e9DA0C?9O8�7/[4@�ABo\9DC ·�9OV6AB36C���`�9DMN@N9DU?9DC�L 7\<�M
�O±�9DA�1436C�C?9DC?½�9DT�[\9DC�WYAB@mL�7/86c<?`�9O8m50AB9OV\9DC�L?9DW�V\9DM�T=U�5B36M�MN9DC?9DC�WY7/V6C?9O@�A0M�T=U?9DC�fg50<?h?.?¿s7\M�7\C?pNc7\C?V/�

n(oqpTr�sut v&w�x&yfzF{�| }�r(pTrJsZr(x	~&�(t {�v	p�v�}!x&�%�&t pqsZr-�&pJt z���p�t v	pTrB�&pTr;�q}!x	~&�(zF�-�<�;pTr(~	x	v	�<�(p�t v��&p�v��	{!r(zF�-�4x	v	��p�v���x	�
�O�T� ���F�!�4���;�-���*�-��� p�v	��|����4~�}!��pq��p�}��(�	pTrT�-�

a



50A0T=U?9uWY7/V6C?9O@�A0M�T=U?9�¹#3\@N9DC~@�A07\5Bp%9D50LÆ±PAB8=LKL�<?8=T=U_8�9OV\9D50W_c7/h6ABV\9u>�U?3\@N36MN>�U�c7/8=A0M�T=U?9Êr°AB8�`�9D5B`�9O±�9OV6<�C&�
V\9DC�o\9O8=L?8=A0505B@<��±m7\MÊ�D<?8�Z�<�MN`�A050L�<�C?V�9DA0C?9O8uo\9O8=L?8=A0505B@N9DCËMN@N8�36W�pqc<�U?8�9DC�L?9DCtfg50<?h\8*c36U?8�9Ypqc<�U?8�@O.�»�9DA
7\<�MN8�9DA0T=U?9DC�L?9O8�R�9O8=L?8=A05050<�C?VKo\9O8=50AB9O8�@�L�AB9�fg50<?h\8*c36U?8�9�A0U?8�9K14@�7/`�A050AB@dc7/@�<�C�L�9DMYMN9O@N�O@Y9DA0C�8=7\M�T=U?9DM
Z�<?p!MN@N9DABV\9DC L?9DM�WY7/V6C?9O@�A0M�T=U?9DC fg50<�M�MN9DM<��±PAB9K`�9DA�leI_:�MY`�9O3\`�7\T=U~@N`�7/84��9DA0C�.�¿sAB9Æ7\<?p%@N8�9O@N9DC�L?9
b
C�MN@�7/`�A050AB@dc7/@P±PAB8=LK�D<�W 9O8=MN@N9DCtI_7\5gpqc<?8�9DA0CÀMN3650T=U?9DM;14�&MN@N9DW¢WYAB@sL?9O8��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@�A0CtÂ�<&�
M�7\WYW�9DC�U�7\C?V�V\9O`�8=7\T=U~@O.�f?9O8=C?9O8P±�9O8=L?9DC�9O8=MN@�WY7\50ABV�9DA0C?9;L?9O@�7\A05050AB9O8�@N9u14@�<�L�AB9�L?9O8PZP`�U�c7\C?V6ABV\[\9DAB@
9DA0C?9DMeMN3650T=U?9DC_14�&MN@N9DWYMeo\36CK¹g7/8=7\W�9O@N9O8=CK±PAB9�L?9O8�7\C?pNc7\C?V650A0T=U?9DC�R�9O8�@N9DA050<�C?V�L?9O8P¹�507\M�WY7\L�A0T=U~@N9��
L?9O8g7\<?p%V\9O>�8*c7/V\@N9DC�r°AB8�`�9D5BV\9DM�T=U~±PA0C�L�ABV\[\9DAB@�<�C�LuL?9DM#ZP`�MN@�7\C�L?9DMgL?9O8#r°AB8�`�9D56o\3\8�V\9D5B9OV\@�MN3d±PAB9�L?9O8
rË9O8�@mL?9O8�[48=AB@�A0M�T=U?9DCYR�9O8=L?8=A05050<�C?VZ�/`�9DA�L?9O8mL�7\M�Z�<?p!MN@N9DABV\9DCXL?9DM�WY7/V6C?9O@�A0M�T=U?9DC�fg50<�M�MN9DM�9DA0C�MN9O@N�O@<�
7\C?V\9OV\9O`�9DC�.\¿�9DM�±�9DAB@N9O8�9DC�±PAB8=Lu7\<?p}L�AB9�3\p%@�WY7\50M�A0C�leI_:�Mg`�9O3\`�7\T=U~@N`�7/8�9�¿�8�9DABp!7\T=U�MN@N8=<?[4@�<?84�*`�9¾�
MN@N9DU?9DC�LÀ7\<�M�9DA0C?9DW [\36W�>�7/[4@N9DCtL�A0T=U~@N9DCË��9O8=C���9DA0C?9DW¢L�AB9DMN9DCÀ<�W�V\9O`�9DC�L?9DCÀ»�9O8�9DA0T=UÀV\9O8=A0C?V\9O8
¿sA0T=U~@N9�<�C�L�9DA0C?9O8�L�A�
�<�MN9DCKc7\<?h\9O8�9DCX`�3\V\9DC?pNc3\8=WYABV\9DC�14@N8=<?[4@�<?8�±PAB9DL?9O8=<�W 9O8=U�c36U~@N9O8m¿sA0T=U~@N9��49DA0C&�
V\9OV67\C?V\9DC�.}1&T=U�50AB9Oh650A0T=UX±PAB8=LXL�AB9P±uc7\U?8�9DC�L�L?9O8m:�C~@¶±PA0T�[&50<�C?V�L?9DM�14�&MN@N9DWYMm7\<?p%@N8�9O@N9DC�L?9�U?9D50A0M�T=U?9
R�9O8�p%3\8=Wu<�C?V�L?9O8efg50<?h\8*c36U?8�9�WYAB@mM�ABV6W�36A0L�7\5B9DCj��1~��pNc3\8=WYABV\9DC0�m14@N8=<?[4@�<?8�9DC��4L�AB9�A0C�L?9O8���3\8�36C�7�A0C
7/[4@�ABo\9DCK·�9OV6AB36C?9DCK`�9O3\`�7\T=U~@N9O@P±�9O8=L?9DC�[�c36C�C?9DC��?A0CÆÂ�<�M�7\WYW�9DC�U�7\C?V�V\9O`�8=7\T=U~@O.
b
C �;7/>�AB@N9D5�j�±PAB8=L 9DA0C 7\5B@N9O8=C�7/@�ABo\9O8KÂ�<?V67\C?V�V\9O±uc7\U�5B@O.m:�MX±PAB8=L 9DA0C IK3&L?9D505�`�9O@N8=7\T=U~@N9O@<�

L�7\MY`�9O8�9DAB@�MY�D< »�9OV6A0C�C L?9O8�1&A0Wu<�507/@�AB36C 9DA0C?9Ko\9O8=L?8=A0505B@N9Kfg50<?h\8*c36U?8�9K9DC~@�U�c7\5B@O.�¿sAB9Ë14@dc7/8�[\9ÆL?9O8
R�9O8=L?8=A05050<�C?V�5¶c7/h\@KM�A0T=U o\3\8�V\9O`�9DC���MN3³L�7/h L�7\M�Z�<?p%>�8*c7/V\9DC o\36C r°AB8�`�9D5B`�9O±�9OV6<�C?V\9DC°<�C�C�c3\@�ABV
±PAB8=L�.�¿s7\MuIK3&L?9D505�`�9DMN@dc7/@�ABV\@;±PA0T=U~@�ABV\9XZ�MN>�9O[4@N9X7\<�MÊ�;7/>�AB@N9D5�a5��±PAB9��\.�»�.#L�7\M;:�A0C�MN9O@N�O9DCtL?9O8
�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@eL?9O8sfg50<?h\8*c36U?8�9Ê`�9DA0W c^ `�9O8=M�T=U?8�9DAB@N9DC_9DA0C?9O8P[48=AB@�A0M�T=U?9DC_R�9O8=L?8=A05050<�C?V�<�C�L_A0U?8�9
L�7\WYAB@�9DA0C�U?9O8�V\9DU?9DC�L?9�U?9D50A0M�T=U?9�R�9O8�p%3\8=Wu<�C?V?.�¿s7/86c<?`�9O8XU�A0C�7\<�MNV\9DU?9DC�LÁ50AB9Op%9O8�@�9DMX:�8�[\9DC�C~@�C�A0M
�
MN9tc<?`�9O8�14@N8=<?[4@�<?8�9DC���L�AB9XM�A0T=U�±uc7\U?8�9DC�LtL?9O8Êb
C�MN@�7/`�A050AB@dc7/@;7\<�MN`�A050L?9DC���±PAB9Y�\.#»�.#9DA0C?9Yo\9O8�@�AB[/7\5B9
14@N8�36WYM�T=U�A0T=U~@P<�C~@N9O8=U�7\5B`KL?9O8�7\<?p!MN@N9DABV\9DC�L?9DCKfg50<?h\8*c36U?8�9���MN3d±PAB9�c<?`�9O8e±�9DAB@N9O8�9ÊZ�MN>�9O[4@N9;L?9O8P¿��~�
C�7\WYAB[0��±PAB9;�\.}»�.}L?9DC_Z�<?p!MN@�AB9OV�L?9O8�fg50<?h\8*c36U?8�9;`�9DA�8=<�U?9DC�L?9DW ^ W�V\9O`�<�C?V6MNp%9D50L�.�¿�9DMP±�9DAB@N9O8�9DC
A0MN@�L�7\MPIK3&L?9D505�pqc<?8�9DA0C?9;L?9O@�7\A05050AB9O8�@N9 ^ C~@N9O8=M�<�T=U4<�C?VXL?9O8P�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@�`�9DM�MN9O8�V\9O9DABV6C?9O@P7\50M
L�7\M�A0C �;7/>�AB@N9D5�at`�9O@N8=7\T=U~@N9O@N9\. ^ C~@N9O8=M�<�T=U4<�C?V\9DC°L?9O8��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@�±P<?8=L?9DC³`�A0M�507\C?V�5B9¾�
L�ABV650A0T=U�7\CKV\9O8=7\L?9DC_fg50<?h\8*c36U?8�9DC3�!L�AB9Ê7\50Meo\9O8�9DA0C?p!7\T=U~@N9DM�IK3&L?9D505�L?9O8P`�3\V\9DC?pNc3\8=WYABV\9DC�[\3\8�36C�7\5B9DC
fg50<?h\8*c36U?8�9DC�o\9O8�±�9DC�L?9O@�±�9O8=L?9DC0�mL�<?8=T=U?V\9Opqc<�U?8�@O. k�AB9O8P±�9O8=L?9DCK9O8=MN@�WY7\50ABV�1&T=U~±�9D505B±�9O8�@N9upqc<?8PL�7\M
:�A0C�MN9O@N�O9DCtL?9O8Ê�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@sMN3d±PAB9Yrt7\T=U�MN@�<�WYMN8=7/@N9DC�L?9O8;b
C�MN@�7/`�A050AB@dc7/@spqc<?8�`�3\V\9DC?pNc3\8=WYABV\9
WY7/V6C?9O@�A0M�T=U?9Êfg50<?h\8*c36U?8�9DC�7\C?V\9OV\9O`�9DC�.
b
CË�;7/>�AB@N9D5�F�±�9O8=L?9DCËL�AB9�A0CË�;7/>�AB@N9D5gj�V\9O±�36C�C?9DC?9DCt:�8�V\9O`�C�A0M�MN9�WYAB@�»�9O3\`�7\T=U~@�<�C?V\9DC�MN3/�

507/8�9O8�:�8=<?>�@�AB36C?9DCto\9O8�V650A0T=U?9DC�.�Â�<�C�c7\T=U�MN@Ê±PAB8=L�V\9O�O9DABV\@<��L�7/h ����
�#Z��)(�"# �-� � )�V�+���)FhL�"��L�AB9�A0C�L?9O8
Z�C?p!7\C?V6MN>�U�7\MN9�MN36507/8�9O8�:�8=<?>�@�AB36C?9DC�7\50M�o\3\86c<?`�9O8�V\9DU?9DC�L?9�Z�<?p!U?9D5050<�C?VsL?9O8�·uc36C~@NV\9DC?9DWYA0M�M�AB36C�`�9¾�
3\`�7\T=U~@N9O@�±�9O8=L?9DC���C�A0T=U~@d�%±PAB9;`�A0M�507\C?VÀc<?`�9O8�±PAB9OV\9DC�L�7\C?V\9DC?36WYW�9DC0�m7\50MPA0C�MN@�7/`�A05B9�WY7/V6C?9O@�A0M�T=U?9
fg50<?h\8*c36U?8�9DC�7\C?V\9DMN9DU?9DCY±�9O8=L?9DC�[�c36C�C?9DC�. RsAB9D50W�9DU?8�U�7\C�L?9D5B@g9DM�M�A0T=U�`�9DA?A0U�C?9DC�<�W ��8=<?>�>�9DCuo\36C
WY7/V6C?9O@�A0M�T=U?9DC�f?9D50L�50A0C�AB9DC��~L�AB9�L�AB9�<�C~@N9O8=U�7\5B`�L?9O8m7\<?p!MN@N9DABV\9DC�L?9DC�fg50<?h\8*c36U?8�9P9DC~@�MN@N9DU?9DC�L?9so\9O8�@�Aµ�
[/7\5B9�14@N8�36WYM�T=U�A0T=U~@PL�<?8=T=U�507\<?p%9DC�.?¿sAB9;`�9O3\`�7\T=U~@N9O@N9�Z�<?p!U?9D5050<�C?V�A0MN@�7\<?pg9O8=U�c36U~@N9Ê¿sA0M�M�AB>�7/@�AB36C�A0C
L?9O8�o\9O8�@�AB[/7\5B9DC�14@N8�36WYM�T=U�A0T=U~@m7\<?p%V\8=<�C�L +�
4V�#;�<��)W�<X"YZ�"������.���#u#;����)F��# �!L?9O8m²P9D<?o\9O8�`�A0C�L�<�C?V;WY7*�
V6C?9O@�A0M�T=U?9O8Pf?9D50L�50A0C�AB9DC�A0C�8*c7\<�WY50A0T=U�5B3\[/7\50A0M�AB9O8�@N9DCK��9O`�AB9O@N9DC_C�A0T=U~@No\9O8=M�T=U~±PA0C�L?9DC�L?9O8m9D5B9O[4@N8=A0M�T=U?9O8
��9DAB@NpNc7\U�ABV\[\9DAB@��m�D<?86c<�T�[4�D<?pqc<�U?8�9DC�.�Z�C�M�T=U�50AB9Oh\9DC�L_±PAB8=LK7\<?p�L�AB9ÊZ�<?p!MN@�AB9OV6M�T=U�7/8=7/[4@N9O8=A0MN@�AB[_<�C�L_L�AB9
IK3\8�>�U?365B3\V6AB9�A0C�MN@�7/`�A05B9O8Ê¹�8�3\@�<?`�9O8=7\C?�O9DCt9DA0C?V\9OV67\C?V\9DC�.�Â}±�9DA�A0C�L?9O8 ��AB@N9O8=7/@�<?8�L?9O@�7\A05050AB9O8�@�`�9¾�
M�T=U?8=AB9O`�9DC?9�»�9O3\`�7\T=U~@�<�C?V\9DC \ ju��F	]�±�9O8=L?9DCËL�AB9DMN`�9O�?c<?V650A0T=UÀWYAB@ÊIK3&L?9D505B8�9DT=U�C4<�C?V\9DCÆo\9O8�V650A0T=U?9DC�.

j



143d±�36U�5�L?9O8�k�c36U?9DC&�
Â}9DAB@
��R�9O8=507\<?p#7\50Me7\<�T=UKL�AB9�U?9D50A0M�T=U?9�R�9O8�p%3\8=Wu<�C?VYL?9O8e`�9O3\`�7\T=U~@N9O@N9DC_¹�8�3\@�<&�
`�9O8=7\C?�O9DCË507\M�MN9DCÀM�A0T=UËWYAB@Ok�A05Bp%9�L?9O8u1&A0Wu<�507/@�AB36C?9DCÆA0CÀ7\<�MNV\9O�O9DA0T=U�C?9O@N9O8 	4<�7\50AB@�7/@�ABo\9O8 c^ `�9O8�9DA0C&�
MN@�A0WYWu<�C?Vu8�9O>�8�3&L�<?�DAB9O8�9DC��~±�3\8=7\<�MeA0C�`�9DA0L?9DC�fec7\505B9DC�7\<?p#L�7\MeZ�<?p%@N8�9O@N9DC�L?9O8��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@
V\9DM�T=U�5B36M�MN9DC�±�9O8=L?9DC�[/7\C�C�.�¿�9DM�±�9DAB@N9O8�9DC�±PAB8=L�A0C�L�AB9DMN9DW^Â�<�M�7\WYW�9DC�U�7\C?V�9O8=MN@�WY7\50ABVYL�AB9s�O9DAB@
�
50A0T=U?9�:�C~@¶±PA0T�[&50<�C?V�L?9O8�R�9O8=L?8=A05050<�C?VÊWY7/V6C?9O@�A0M�T=U?9O8Pfg50<?h\8*c36U?8�9DC�WYAB@e»�9O3\`�7\T=U~@�<�C?V6MN9O8�V\9O`�C�A0M�MN9DC
o\9O8�V650A0T=U?9DC�.m1&T=U�50AB9Oh650A0T=UÁ±PAB8=L C�7\T=U 9DA0C?9O8�IK3&L�A���[/7/@�AB36C³L?9DMXA0C³�;7/>�AB@N9D5ej�`�9O@N8=7\T=U~@N9O@N9DC IK3/�
L?9D5050M�L�AB9uZ�<?p!MN@�AB9OV6M�T=U�7/8=7/[4@N9O8=A0MN@�AB[KL?9O8�[&A0C?[~�¶A0C�MN@�7/`�A05B9DC�fg50<?h\8*c36U?8�9uWYAB@�L?9O8�`�A0M�507\C?VX7\W L?9O@�7\A05µ�
50AB9O8�@N9DMN@N9DCÆ`�9O3\`�7\T=U~@N9O@N9DCtZ�<?p!MN@�AB9OV6M�T=U�7/8=7/[4@N9O8=A0MN@�AB[K9DA0C?9O8�MN36507/8�9DCÀ:�8=<?>�@�AB36C \ w&]�o\9O8�V650A0T=U?9DC�.�¿sAB9
L�7/`�9DA�V\9Op!<�C�L?9DC?9;7\<�MNV\9O�O9DA0T=U�C?9O@N9 	4<�7\50AB@�7/@�ABo\9 c^ `�9O8�9DA0C�MN@�A0WYWu<�C?VuL?9O8�1&A0Wu<�507/@�AB36C�WYAB@�L?9O8P»�9¾�
3\`�7\T=U~@�<�C?VX5¶c7/h\@P·Yc<�T�[&M�T=U�5Nc<�M�MN9�c<?`�9O8�L�AB9s`�A0M�507\C?V�<�C~`�9O[/7\C�C~@N9DC�»�9DM�T=U�5B9D<�C�ABV6<�C?V6M�W�9DT=U�7\C�A0M�W�9DC
[\3\8�36C�7\5B9O8�I_7\M�MN9DC�7\<�MN±Yc<?8�p%9��D<�.
¿s7\MY7/`�M�T=U�50AB9Oh\9DC�L?9��;7/>�AB@N9D5�9DC~@�U�c7\5B@�9DA0C?9_Â�<�M�7\WYW�9DC?p!7\M�M�<�C?VÀL?9O8Y:�8�V\9O`�C�A0M�MN9�<�C�L�9DA0C?9DC

Z�<�MN`�50A0T�[X7\<?pgW_c3\V650A0T=U?9;±�9DAB@N9O8�pqc<�U?8�9DC�L?9 ^ C~@N9O8=M�<�T=U4<�C?V\9DC�.

����� ���
	���
�����
����������
�����

��8�3\h6MN[/7\50ABV\9�MN36507/8�9�:�8=<?>�@�AB36C?9DC�@N8�9O@N9DCÊ`�9Oo\3\8��D<?V\@#A0CÊ7/[4@�ABo\9DCu·�9OV6AB36C?9DC���WY7/V6C?9O@�A0M�T=UÊV\9DM�T=U�5B36M
�
MN9DC?9DC���9O`�AB9O@N9DC�3\`�9O8=U�7\5B`�o\36C�1436C�C?9DC?½�9DT�[\9DC?V\8=<?>�>�9DC���7\<?pT�67\50MN3;U�7\<?>�@�Mdc7\T=U�50A0T=U�±uc7\U?8�9DC�L�L?9O8
ZP[4@�ABo&AB@dc7/@�M�WY7*º?A0WY7XL?9DM�1436C�C?9DC?�O�4[&50<�MO.�¿sAB9YÂ}9DAB@�MN[/7\5B9DC_MN3650T=U?9O8s:�8�9DABV6C�A0M�MN9;`�9O@N8=7/V\9DCËI_A0C4<?@N9DC
`�A0MÊU�A0Ct�D<�9DA0C�ABV\9DCÁ14@�<�C�L?9DC���L�AB9 ��c7\C?V\9DC�MN[/7\5B9DC�M�A0C�Lt�D<�C�c7\T=U�MN@uo\9O8�V65B9DA0T=U~`�7/8�WYAB@�L?9O8Y��8*c3\h\9
L?9O8�1436C�C?9DC?½�9DT�[\9DC?V\8=<?>�>�9���[�c36C�C?9DCN:N9DL?3&T=U�A0W¢±�9DAB@N9O8�9DC�R�9O8=507\<?peL?9O8u:�8=<?>�@�AB36CËL?9DCÁ1436C�C?9DC&�
L�<?8=T=U�W�9DM�MN9O8�±�9DAB@tc<?`�9O8�@N8�9 
�9DC �!ZP`�`�.D-&�=.�b
W p%365BV\9DC�L?9DC MN9DAB9DC L�AB9�L?8�9DA�:�8=M�T=U?9DA0C4<�C?V6MNp%3\8=W�9DC
V\8�3\h6MN[/7\50ABV\9O8PMN36507/8�9O8P:�8=<?>�@�AB36C?9DC�[&<?8���o\3\8�V\9DMN@N9D505B@O.

�! #"%$'&�(PM�A0C�L�L�7\Me7\W A0C~@N9DC�M�ABo&MN@N9DC�9O8�p%3\8=M�T=U~@N9;¹�U�c7\C?36W�9DC�.&»�9DMN36C�L?9O8=Mm9DC?9O8�V6AB9O8�9DA0T=U?9�fg507/8�9DM
M�A0C�LÀA0W¢M�A0T=U~@N`�7/8�9DC ��A0T=U~@Ê7\50Ms[&<?8��O�O9DAB@�ABV\9XZ�<?p!U?9D5050<�C?VX9DA0C?9DM�[&5B9DA0C?9DCÀk�9DA05B9DM;L?9O8u1436C�C?9DC?3\`�9O8N�
½#c7\T=U?9P±m7\U?8=C?9DU�WÊ`�7/8D.~:�M�U�7\C�L?9D5B@�M�A0T=UY`�9DA�A0U�C?9DCY<�Wi9DA0C?9�>�5¶c3\@N�D50A0T=U?9��69O8=<?>�@�ABo\9�:�C?9O8�V6AB9Op%8�9DA0MN9O@
�
�D<�C?VsA0CÊL?9O8�1436C�C?9DC�7/@�W�36MN>�U�c7/8�9��*L�AB9mM�A0T=UuU�7\<?>�@�Mdc7\T=U�50A0T=UuA0Cuk�9DA050T=U?9DC~`�9DM�T=U�5B9D<�C�ABV6<�C?V�<�C�Lu5B3\[/7*�
5B9O8�kP9DAB�D<�C?VuC�AB9DL?9O8=M�T=U�5¶c7/V\@m<�C�LXL�AB9�M�A0T=U�A0W�»�9O8�9DA0T=U�L?9DM�V\9DM�7\WÊ@N9DC�9D5B9O[4@N36WY7/V6C?9O@�A0M�T=U?9DC_14>�9O[~�
@N8=<�WYM<�Pc<?`�9O8�±PAB9OV\9DC�L :N9DL?3&T=UÁA0W ·uc36C~@NV\9DC&�;<�C�L ^ RP�
��9O`�AB9O@<�g`�9O3\`�7\T=U~@N9DC 5¶c7/h\@O.�Z�<�M�MN@N3\hÀo\36C
¹�507\M�WY7�7\<�M�L?9O8s1436C�C?9DC�7/@�W�36MN>�U�c7/8�9�A0MN@�C4<?8e`�9DA�MN9DU?8�9DC?9O8�V6AB9O8�9DA0T=U?9DCKfg507/8�9DMe�D<�`�9O3\`�7\T=U~@N9DC�.

) $'*%+-,/.'&�$'"%0
12&�0�3&L?9O83�!4� #"%56&�0�+7&�M�A0C�LÀ5¶c7\C?V650A0T=U?9�`�86c<�T�[\9DC?pNc3\8=WYABV\9���9O`�A050L?9YA0CËL?9O8�1436C&�
C?9DC�7/@�W�36MN>�U�c7/8�9���L�AB9u9O@¶±m7�U4<�C�L?9O8�@�WY7\5#L�A0T=U~@N9O8;<�C�LÆ[#c<�U�5B9O8sM�A0C�LÆ7\50MsL�AB9�M�AB9�<�W�V\9O`�9DC�L?9���3/�
8�36C�7&.�1&AB9Y`�A050L?9DCtM�A0T=U�9DC~@�507\C?VÀMN3\V\9DC�7\C�C~@N9O8YWY7/V6C?9O@�A0M�T=U?9O8�²P9D<?@N8=7\5050A0C�AB9DC���L�AB9YV\8�3\h\9_��9O`�AB9O@N9
9DC~@NV\9OV\9DC?V\9DMN9O@N�O@N9O8�¹#36507/8=AB@dc7/@�L?9O8�o\9O8�@�AB[/7\5B9DCÁf?9D50L?[\36W�>�36C?9DC~@N9�A0C�L?9O8�¹�U?3\@N36MN>�U�c7/8�9�@N8�9DC�C?9DC�.
¿s7\M�L�A0T=U~@N9�¹�507\M�WY7u±PAB8=LX3�
�9DC~`�7/8�o\36CKI_7/V6C?9O@Np%9D50L?9O8=C�9DC~@NV\9OV\9DC_L?9O8���8=7Do&AB@�7/@�AB36CK7\<?p@k�c36U?9DC��
L�AB9�L�7\M;Â}9DU�C?p!7\T=U?9�L?9DM�:�8=L�L�<?8=T=U�W�9DM�MN9O8=MYc<?`�9O8�@N8�9 
�9DCÆ[�c36C�C?9DC��}V\9DU�7\5B@N9DCt<�C�L_V\9OV\9DC�c<?`�9O8�L?9O8
<�W�V\9O`�9DC�L?9DCÁ��3\8�36C�7À@�U?9O8=WYA0M�T=U A0MN3650AB9O8�@O.g¹�8�3\@�<?`�9O8=7\C?�O9DCÁ[�c36C�C?9DC M�A0T=UÁp!7\MN@Ëc<?`�9O8�L�AB9�U�7\5B`�9
1436C�C?9DC�M�T=U?9DAB`�9�9O8=MN@N8�9DT�[\9DC <�C�Lt±�9DA0MN9DC�3\p%@�WY7\50MÊ9DA0C?9Xo\9O8=L?8=A0505B@N9�14@N8=<?[4@�<?8Ê7\<?p .�1&AB9Y�~c7\U�5B9DC��D<
L?9DCK507\C?V65B9O`�ABV6MN@N9DC m `%:N9O[4@N9DC_7\<?p�L?9O8s1436C�C?9;<�C�L�[�c36C�C?9DCKWYAB@�<�C~@N9O8�c<?`�9O8PIK36C�7/@N9�U�A0C~±�9OV�`�9¾�
3\`�7\T=U~@N9O@X±�9O8=L?9DC��g`�9Oo\3\8XM�AB9�36U�C?9d:N9OV650A0T=U?9�o\3\8=U?9O8�V\9DU?9DC�L?9KZ�C?�O9DA0T=U?9DC A0C�C?9O8=U�7\5B`�o\36C98�-;:
7\<�MN`�8�9DT=U?9DC�.e¿s7/`�9DA�±PAB8=L L�7\M�V67\C?�O9Á��9O`�A050L?9ÀL�<?8=T=U L�AB9Ë��3\8�36C�7 U�A0C�L�<?8=T=U C�7\T=U 3\`�9DC°V\9¾�
M�T=U�5B9D<�L?9O8�@<��±�3\`�9DA�L�AB9�7\<�MN`�8�9DT=U?9DC�L?9_I_7/@N9O8=AB9Ë��9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DC o\36C W�9DU?8�9O8�9DC -O­\­�I2<>=@?

F



ZP`�`�A050L�<�C?V�-��/»�9DA0MN>�AB9D5B9�MN36507/8�9O8g:�8=<?>�@�AB36C?9DC��d7\<?p%V\9DC?36WYW�9DC�A0W Â}9DAB@N8=7\<�W�-DQ\Q\�d� H/­\­6H5�6±uc7\U?8�9DC�L
L?9DM9:\c<�C?V6MN@N9DC|ZP[4@�ABo&AB@dc7/@�M�WY7*º?A0Wu<�WYMO.����!�"# � )*#Z.&���s: ^ RP�¶»�9O3\`�7\T=U~@�<�C?V 9DA0C?9DMËÂ}±�9DAµ�¶»�c7\C�L?9O8N�
fg507/8�9DM_L�<?8=T=U�L?9DC 1&7/@N9D5050AB@N9DC�k�·PZPlm: �!U~@N@N>�� ���do\9DMN@�ABV\9\. 50WYM�7\5 . T¾36W��*k�·PZPlm:��=.����!�"# ����X"Y5�*�	�
leI_:��eWYAB@ k�A05Bp%9ÆL?9DM�7\C »�3\8=L°L?9DM_1&7/@N9D5050AB@N9DC]1 m k m �!U~@N@N>�� ���*MN36U?3d±�±�±;. C�7\M�T¾36W�. C�7\M�7&. V\3dou�
`�9 ��C�L�50A0T=U?9DC ��Z�1�l m �\leaÆ��3\8�36C�7/V\8=7/>�U?9DC `�9O3\`�7\T=U~@N9O@O.�
@# �-�"#e� )*#Z.&����leI_:��¶��9O8=C���WYAB@9k�A05µ�
p%9�L?9DM ��Z�1�l m �\leHÊ��3\8�36C�7/V\8=7/>�U?9DC�`�9O3\`�7\T=U~@N9O@O.�
@# �-�"#l����X"Y5�*�	�?Z�<�MN`�8�9DT=U?9DC�L?9s¹�8�3\@�<?`�9O8=7\C?�\.
¿sAB9;Z�<?p!C�7\U�W�9s±P<?8=L?9�WYAB@�L?9DWÌ7\<?p�1 m k m `�9 ��C�L�50A0T=U?9DC�: ^ RP�¶k�9D5B9DMN[\3\>Æ:�b
k°V\9O±�36C�C?9DC�.

9O8�8�9DA0T=U~@O.�143650T=U?9�Z�<�MN`�86c<�T=U?9u9DC~@¶±PA0T�[\9D50CtM�A0T=U���o\36CÀ±�9DC�ABV\9DCËZ�<�M�C�7\U�W�9DCÆ7/`�V\9DMN9DU?9DC���MN@N9O@�M��D<
9DA0C?9DW leI_:�.�¿sAB9_L?9D<?@�50A0T=UÁ[&5B9DA0C?9O8�9DC ¹�8�3\@�<?`�9O8=7\C?�O9DC���L�AB9KA0C³7/[4@�ABo\9DC ·�9OV6AB36C?9DC³9¾º?A0MN@�AB9O8�9DC��
[�c36C�C?9DC�9O`�9DC?p!7\5050Mm7\<�MN`�8�9DT=U?9DC���A0W 7\505BV\9DW�9DA0C?9DC�A0C�R�9O8�`�A0C�L�<�C?V�WYAB@m9DA0C?9DWÌfg507/8�9���M�A0C�LU:N9DL?3&T=U
M�T=U~±PAB9O8=ABV\9O8e�D<K`�9O3\`�7\T=U~@N9DC�.


���� (�M�A0C�L;A0W ±�9DMN9DC~@�50A0T=U?9DCuL�<?8=T=U;L?9DCÊZ�<�M�MN@N3\hPo\36Cu¹�507\M�WY7�7\<�M�L?9O8#��3\8�36C�7P<�C�L;L�AB9�L�7*�
WYAB@�o\9O8�`�<�C�L?9DC?9�V\8�3\h6MN[/7\50ABV\9 cm 
�C4<�C?V;WY7/V6C?9O@�A0M�T=U?9O8mf?9D50L�50A0C�AB9DC�A0CYL?9DCXA0C~@N9O8�>�507\C?9O@�7/8�9DCY·P7\<�W
V\9O[\9DC�C?�O9DA0T=U�C?9O@O.�b
U?8�9 k�c7\< ��V\[\9DAB@YM�T=U~±m7\C?[4@Yo\36C TO7&.��O±�9DAe:�8�9DABV6C�A0M�MN9DC�>�8�3ÆrË3&T=U?9K±uc7\U?8�9DC�L
L?9DM;I_A0C�A0Wu<�WYM�L?9O8u1436C�C?9DC�7/[4@�ABo&AB@dc7/@s`�A0MsU�A0C_�D<Ë9DA0CÆ`�A0M��O±�9DA�:�8�9DABV6C�A0M�MN9DC_>�8�3�k#7/V�±uc7\U?8�9DC�L
L?9DM�I_7*º?A0Wu<�WYMO. m `4±�36U�5�A0U?8�9eZ�<�M�L?9DU�C4<�C?Vs9DA0C�RsAB9D5Bp!7\T=U?9DM�L?9DMm1436C�C?9DC�L�<?8=T=U�W�9DM�MN9O8=M#9O8�8�9DA0T=U~@<�

w



±P<?8=L?9DC�M�AB9m9O8=MN@�A0C�L?9DC�M�AB9O`��DABV\9O8fS67\U?8�9DC�L?9DM�5B9O@N�O@N9DC,S67\U?8=U4<�C�L?9O8�@�MgA0W¸·P7\U�W�9DC�L?9O8�1&��� ��Z�»
I_A0M�M�AB36C�9DC~@�L?9DT�[4@O.�1&AB9ÊM�A0C�L�A0C_L?9O8P3\>�@�A0M�T=UÆL�c<�C�C?9DC���3\8�36C�7XC4<?8�WYAB@�k�A05Bp%9;o\36CÆMN>�9O�DAB9D505B9DC�b
C&�
MN@N8=<�W�9DC~@N9DC3�(_�������#0
4V���
�� YZ�"#%��`�9O3\`�7\T=U~@N`�7/84��`�9DA�L?9DC?9DC�L�AB9�L�AB9���3\8�36C�7Àc<?`�9O8=MN@N8=7\U�5B9DC�L?9�1436C&�
C?9DC�M�T=U?9DAB`�9�±PAB9m`�9DA49DA0C?9O8�1436C�C?9DC ��C�MN@N9O8=C�A0M�7/`�V\9DL?9DT�[4@�±PAB8=L�.*¿sAB9�7\<�MNV\9O±�3\8�p%9DC?9s14@N8=<?[4@�<?8g[/7\C�C
L�7\C�CYWYAB@N@N9D50M�L?9DM�o\36CXA0U?8�V\9DMN@N8�9D<?@N9DC ��A0T=U~@�M�7\<�M�L?9O8�¹�U?3\@N36MN>�U�c7/8�9�`�9O3\`�7\T=U~@N9O@�±�9O8=L?9DC�.6b
CXC�7*�
U?9O�D<�L?9O8�k�c7\5Bp%@N9s7\505B9O8�fec7\505B9P`�9O3\`�7\T=U~@N9O@�WY7\CX9DA0C?9P@¶�4>�A0M�T=U?9s¿�8�9DABp!7\T=U�MN@N8=<?[4@�<?8�A0C�leI_:�M �49DA0C?9DC
»�3\V\9DC�9O8=U�c36U~@N9O8�¹�507\M�WY7\L�A0T=U~@N9s7\C�L?9O8�R�3\8=L?9O8�p%8�36C~@<�&9DA0C�L�7\U�A0C~@N9O8m50AB9OV\9DC�L?9DMe��9O`�AB9O@�o\9O8�8=A0C?V\9O8N�
@N9O8;¿sA0T=U~@N9��#MN3d±PAB9�3\p%@�WY7\50Ms9DA0C?9�L�7/8=A0CÆ9DA0C?V\9D507/V\9O8�@N9���U�c7\< ��V�L?9D<?@�50A0T=UÆo\9O8=L?8=A0505B@N9u7\<�MN`�8�9DT=U?9DC�L?9
¹�8�3\@�<?`�9O8=7\C?�\.*:�M#±�9O8=L?9DC�:N9DL?3&T=U�7\<�T=UXleI_:�MgWYAB@�[\36W�>�5B9¾º&9O8�9O8�14@N8=<?[4@�<?8#`�9O3\`�7\T=U~@N9O@O.6¿s7sWY7\C
WYAB@�L?9DC�V\9OV\9DC~±uc7/8�@�ABV\9DCYb
C�MN@N8=<�W�9DC~@N9DC�5B9DL�ABV650A0T=Uu9DA0C��O±�9DA0L�A0W�9DC�M�AB36C�7\5B9DMgZP`�`�A050LÊo\36C�leI_:�M�9O8N�
U�7\5B@N9DCK[/7\C�C��}A0MN@�L?9O8�9DCKV\9DC�7\<?9�L?8�9DA0L�A0W�9DC�M�AB36C�7\5B9Ê14@N8=<?[4@�<?8PC4<?8s<�C?�D<?8�9DA0T=U?9DC�L�`�9O[/7\C�C~@O.}¿sAB9DM
±PAB8=L�M�A0T=U�L�<?8=T=UKL�AB9sV\9O>�507\C~@N9�1&k�:�·P: m I_A0M�M�AB36C�o\36CK�O±�9DA�WYAB@e��3\8�36C�7/V\8=7/>�U?9DCK7\<�MNV\9DMN@�7/@N@N9¾�
@N9DCË1&7/@N9D5050AB@N9DC_L?9D<?@�50A0T=U�o\9O8�`�9DM�MN9O8=C�.�leI_:�M�[�c36C�C?9DCË��9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DCKo\36C c<?`�9O8sH/­\­\­�I2<>=@?
9O8�8�9DA0T=U?9DC�.�b
C?�O±PA0M�T=U?9DC_±�9DABh�WY7\C��}L�7/h�M�AB9u9DA0CK±�9DMN9DC~@�50A0T=U?9DMsU�c36U?9O8�9DMs¹#3\@N9DC~@�A07\5g7\50Msfg507/8�9DMP`�9¾�
M�AB@N�O9DC��?M�ABV6C�A���[/7\C~@N9�V\9O36WY7/V6C?9O@�A0M�T=U?9�14@dc3\8=<�C?V\9DC�U?9O8�o\3\8��D<?8=<?p%9DC�.&¿�9DM�U�7\5B`KMN@N9DU?9DC�M�AB9�U?9D<?@N9�A0W
I_AB@N@N9D5B>�<�C?[4@eL?9DMeb
C~@N9O8�9DM�MN9DMPA0C�L?9DC�f?3\8=M�T=U4<�C?V\9DC_�D<�W rË9D5B@N8=7\<�WÊ±�9O@N@N9O8D.
¿s7\M�R�9O8=MN@dc7\C�L�C�A0M�MN36507/8�9O8�:�8=<?>�@�AB36C?9DC�±PAB8=LÁL�<?8=T=UÁL�AB9�k#7/@�M�7\T=U?9K9O8=M�T=U~±�9O8�@<��L�7/htL�AB9�`�9¾�

M�T=U?8=AB9O`�9DC?9DC¸:�8=M�T=U?9DA0C4<�C?V6MNp%3\8=W�9DCiMN3d±�36U�5Y9DA0C?�O9D50Ci7\50M�7\<�T=UiV\9O[\3\>�>�9D5B@�7\<?p%@N8�9O@N9DCi[�c36C�C?9DC�.
r¸c7\U?8�9DC�LiC?3&T=Ui`�A0MËo\3\8�±�9DC�ABV\9DC S67\U?8�9DCiU?9Op%@�ABV�L�7/86c<?`�9O8tL�A0MN[&<?@�AB9O8�@À±P<?8=L?9���±�9D50T=U?9DM�L?9O8
L?8�9DAm¹�U�c7\C?36W�9DC?9K<?8=Mdc7\T=U�50A0T=UÁpqc<?8YL�AB9�7\C�L?9O8�9DCÁ`�9DA0L?9DCÁA0MN@<��V\9DU~@XWY7\C³U?9D<?@N9KL�7Do\36C 7\<�M<��L�7/h
M�AB9;L�AB9;T=U�7/8=7/[4@N9O8=A0MN@�A0M�T=U?9DCÆ:�8=M�T=U?9DA0C4<�C?V6MNp%3\8=W�9DC�9DA0CK<�C�L�L?9DM�MN9D5B`�9DC�>�U~�&M�AB[/7\50A0M�T=U?9DC�¹�8�3\�O9DM�MN9DM
L�7/8=MN@N9D505B9DC��*L?9O8�M�A0T=U�A0CuL?9O8�b
C�MN@�7/`�A050AB@dc7/@#L?9DM#[\3\8�36C�7\5B9DCYI_7/V6C?9O@Np%9D50L?9DM�WY7\C�ABp%9DMN@�AB9O8�@O.�S\9mC�7\T=U�L?9O8
»�9DM�T=U�7�
�9DC�U?9DAB@PL?9DM�´s<?9D505BV\9O`�AB9O@N9DMeL?9O8P:�8=<?>�@�AB36C�>�8*c7/V\9DCKM�A0T=UKL�AB9�:�8=M�T=U?9DA0C4<�C?V6MNp%3\8=W�9DC�<�C~@N9O8N�
M�T=U�AB9DL�50A0T=UÁL?9D<?@�50A0T=U 7\<�MO.�²P9D<?9O8�9ÆIK9DM�M�<�C?V\9DC³WYAB@�b
C�MN@N8=<�W�9DC~@N9DC 7\<?psL?9DW 1 m k m �
1&7/@N9D5050AB@N9DC
U�7/`�9DCÆL?9DCÀL�AB8�9O[4@N9DCtÂ�<�M�7\WYW�9DC�U�7\C?V�L?9O8�L?8�9DAg¹�U�c7\C?36W�9DC?9�A0CÆ9DA0C?9O8�·�9DA0U?9uo\36CË:�8�9DABV6C�A0M�MN9DC��
A0C�L?9DC?9DC�7\505B9eL?8�9DA?��36W�>�36C?9DC~@N9DC�V6<?@�`�9O3\`�7\T=U~@N9O@�±�9O8=L?9DC�[\36C�C~@N9DC��6�O±�9DABp%9D50MNp%8�9DA?C�7\T=U?V\9O±PAB9DMN9DC
\ �L�}�&]�.
¿sAB9�V\8*c3\h\@N9DC MN36507/8�9DC�:�8=<?>�@�AB36C?9DC ���B6��")*b��l7
�#0hL�"��b(
���
���������9DC?V65 .#ke±�3/�¶·PAB`�`�36C�fg507/8�9DMÊ3&L?9O8

��36C?VÆ¿s<?8=7/@�AB36C�:�o\9DC~@�M<� ��¿s:�M��!�gA0C�L?9DC?9DC�A0C�L?9O8u·�9OV\9D5m7\505B9�L?8�9DA�¹�U�c7\C?36W�9DC?9X`�9O3\`�7\T=U~@N`�7/8
M�A0C�L�� ��C�L?9DC 7\<�M�M�T=U�50AB9Oh650A0T=U³A0C 7/[4@�ABo\9DC°·�9OV6AB36C?9DC MN@�7/@N@O.P1&AB9K`�9OV6A0C�C?9DC A0W 7\505BV\9DW�9DA0C?9DC WYAB@
L?9DWiZ�<?p!MN@�AB9OV;9DA0C?9O8�¹�8�3\@�<?`�9O8=7\C?���~L�AB9�M�A0T=UYA0W¸±�9DAB@N9O8�9DCYR�9O8=507\<?p�L?9O8�:�8=<?>�@�AB36C��D<Y9DA0C?9DW�leI_:
9DC~@¶±PA0T�[\9D5B@O.~²�7\U?9O�D<��O9DAB@NV65B9DA0T=UYWYAB@�L?9DW¸:�A0C�MN9O@N�O9DC�L?9DM�leI_:�Mg±PAB8=Lu9DA0C�fg507/8�9e`�9O3\`�7\T=U~@N9O@O.4Z�C&�
M�T=U�50AB9Oh\9DC�L�[\36WYWÊ@�9DM�<�C~@N9O8=U�7\5B`YL?9O8�7\<?p!MN@N9DABV\9DC�L?9DC�14@N8=<?[4@�<?8�9DC��D<?8�Z�<�MN`�A050L�<�C?VP9DA0C?9O8�ZP8�[/7\L?9
507\C?V6M�7\W¢7\C~±m7\T=U�MN9DC�L?9O8;[\3\8�36C�7\5B9O8uI_7/V6C?9O@Np%9D50L?`#c3\V\9DCe�	�*¹#36MN@
�¶fg507/8�9¾� ��343\>�M�
	�!�#L�AB9�A0Wn±�9DA0T=U?9DC
·uc36C~@NV\9DC�50A0T=U~@,�%9DC?V65 .�143\p%@
�P�¶·P7D���g1��s·��P<�C�LÀA0W 9DC~@Np%9O8=C~@N9DCt<�5B@N8=7Do&AB365B9O@N@N9DC ��A0T=U~@,�!: ^ RU�P`�9¾�
3\`�7\T=U~@N`�7/8�M�A0C�L���MN3d±PAB9X�O±�9DAB9O84�gM�A0T=U�507\C?V6M�7\W o\36C?9DA0C�7\C�L?9O8Ê9DC~@Np%9O8=C?9DC�L?9O8�T=U?8�36W�36MN>�U�c7/8=A0M�T=U?9O8
»�c7\C�L?9O84��L�AB9ÊA0CKL?9O8P8�3\@N9DCÆ»m7\50W�9O8N� ��A0C�AB9;L?9DM�rt7\M�MN9O8=MN@N3�
�M���k��q�e7\CÆL?9DC_f�<?h\>�<�C?[4@N9DC_L?9O8�ZP8N�
[/7\L?9ÊM�A0T=U~@N`�7/8sM�A0C�L�<�C�L��D<?8�²�7\W�9DC�MNV\9O`�<�C?VXV\9Opqc<�U?8�@PU�7/`�9DC �!ZP`�`�.D-;3\`�9DC_50A0C?[&M��=.?:�MP[�c36C�C?9DC
:N9DL?3&T=UK7\<�T=UKMN3\V\9DC�7\C�C~@N99.���+��Z
	.��-��3&L?9O8O)*+��0�%� ��)����efg507/8�9DM�7\<?p%@N8�9O@N9DC���`�9DA�L?9DC?9DCKL?9D<?@�50A0T=U�±�9¾�
C�ABV\9O8e:�C?9O8�V6AB9s<�W�V\9DMN9O@N�O@�±PAB8=L�<�C�LX9DMeC�A0T=U~@m�D<�9DA0C?9O8e:�8=<?>�@�AB36CX[\36WYWÊ@O.�I_7\C�C�A0WYWÊ@m7\C���L�7/h
A0CÀMN3650T=U?9DCtfec7\505B9DCËL?9O8;Z�<�M�MN@N3\hKL?9DM;¹�507\M�WY7\M�L�<?8=T=UÀ9DA0CËMN@�7/8�[\9DM<��3\`�9O8=U�7\5B`ËL?9O8Êfg507/8�9¾�¶·�9OV6AB36C
V\9D5B9OV\9DC?9DMPMN@�7/`�A05B9DM�I_7/V6C?9O@Np%9D50L�o\9O8=U�A0C�L?9O8�@m±PAB8=L�.&¿s7\C?9O`�9DC�[\36WYWÊ@P9DM�7\<�T=U��D<K:�8=<?>�@�AB36C?9DC�A0C

�



��9O`�AB9O@N9DC�L?9D<?@�50A0T=U�M�T=U~±uc7\T=U?9O8�9O8�I_7/V6C?9O@Np%9D50L?9O8�7\<?h\9O8=U�7\5B`�o\36C�7/[4@�ABo\9DC�·�9OV6AB36C?9DC�.?¿s7/`�9DA�U�7\C&�
L?9D5B@�9DMmM�A0T=U�A0W�7\505BV\9DW�9DA0C?9DC�<�W�L?9DC�Z�<�MN`�8=<�T=UX9DA0C?9O8�V\8�3\h\9DC�¹�8�3\@�<?`�9O8=7\C?���&L�AB9�M�A0T=UX�D<�9DA0C?9DW
leI_:Á9DC~@¶±PA0T�[\9D5B@<�	:N9DL?3&T=U�A0C�L?9O8e·�9OV\9D5�C�A0T=U~@�o\36C�9DA0C?9DWÎfg507/8�9s`�9OV65B9DAB@N9O@m±PAB8=L�.~:�8�9DABV6C�A0M�MN9sL�AB9¾�
MN9O8sZP8�@P±�9DA0MN9DCÆA0C�o&AB9D5B9O8=5B9DABk�A0C�M�A0T=U~@ cZ�U�C�50A0T=U?[\9DAB@N9DCKWYAB@�Â}±�9DAµ�¶»�c7\C�L?9O8N�¶fg507/8�9DM�7\<?pT�}MN3�L�7/h�L�AB9
Z�C�C�7\U�W�9XV\9O8�9DT=U~@Np%9O8�@�ABV\@�9O8=M�T=U?9DA0C~@<�gL�7/hÆ`�9DA0L?9DC�:�8=M�T=U?9DA0C4<�C?V\9DC�L?9O8=MN9D5B`�9Y3&L?9O8�9DA0C�7\C�7\5B3\V\9O8
>�U~�&M�AB[/7\50A0M�T=U?9O8�IK9DT=U�7\C�A0M�Wu<�Me�D<?V\8=<�C�L?9�50AB9OV\@O.
1436507/8�9�:�8=<?>�@�AB36C?9DCYM�A0C�L�3\p%@�WY7\50MmWYAB@�MN3\V\9DC�7\C�C~@N9DC � )�V�+���)FhL�"#�o\9O8�[&C�c<?>�p%@O.~:�M�U�7\C�L?9D5B@�M�A0T=U

`�9DA#L�AB9DMN9DCÀ<�W 1~�m3&L?9O8;A0C~o\9O8=MN9Y1~��pNc3\8=WYABV\9X14@N8=<?[4@�<?8�9DC��}L�AB9�A0CÆ7/[4@�ABo\9DCË·�9OV6AB36C?9DCËA0W ±�9DA0T=U?9DC
·uc36C~@NV\9DC�50A0T=U~@�`�9O3\`�7\T=U~@N`�7/8sM�A0C�L3�!M�AB9DU?9;ZP`�`�.=a\��3\`�9DC0�=.�¿sAB9ÊZ�<�MN8=A0T=U~@�<�C?VYL?9O8�1&ABV6W�36A0L?9s±�9DA0MN@
9DA0C?9�U?9DWYA0MN>�U�c7/8=A0M�T=U?9P¹�8*c7/p%9O8�9DC?�s7\<?p �4A0C�L?9O8mC�c3\8=L�50A0T=U?9DC,kP9DWYA0MN>�U�c7/8�9�L?9O8�1436C�C?9Xc<?`�9O8�±PAB9OV\@�L�AB9
A0C~o\9O8=MN9�1~�¶f?3\8=WQ�dA0C�L?9O8�M\c<�L�50A0T=U?9DC�L�AB9�1~�¶f?3\8=W \ Q	]�.d¿sAB9�M�ABV6W�36A0L�7\5B9�f?3\8=W�L�AB9DMN9O8#14@N8=<?[4@�<?8�9DCs±PAB8=L
7\50MsZ�C?�O9DA0T=U?9DCÆ[\3\8�36C�7\5B9O8Ê14@N8*c36W�9�A0C_o\9O8=M�T=U?9O8�@N9DCË<�C�L_o\9O8=L?8=A0505B@N9DCÆI_7/V6C?9O@Np%9D50L?9O8=CÀ7\C?V\9DMN9DU?9DC�.
b
C�7/[4@�ABo\9DC�·�9OV6AB36C?9DC��6L�AB9P1&ABV6W�36A0L?9�9DC~@�U�7\5B@N9DC��\±�9O8=L?9DC�A0C�L?9O8�k#7/@�U�c7\< ��V\9O8�MN36507/8�9�:�8=<?>�@�AB36C?9DC
`�9O3\`�7\T=U~@N9O@�7\50M�A0C�7/[4@�ABo\9DC�·�9OV6AB36C?9DC�36U�C?9P1&ABV6W�36A0L \µ-O­�]�.41&ABV6W�36A0L?9�507\M�MN9DC�M�A0T=U�A0Cu�O±�9DA?�;507\M�MN9DC
9DA0C~@N9DA05B9DCl\µ-\-"] �~9DA0C?9 �u�"�!��)W�"�-�"# �-���!507\C?V65B9O`�ABV\9	�gf?3\8=W�WYAB@�9DA0C?9O8 ��9O`�9DC�M�L�7\<?9O8�o\36CÆ-q� H;k#7/V\9DC�<�C�L
9DA0C?9O8mL�A�
�<�MN9DC�14@N8=<?[4@�<?8�MN3d±PAB9�9DA0C?9d����
�#Z��)(�"# �-�O�%[&<?8��D5B9O`�ABV\9	��f?3\8=WQ�&L�AB9P[&<?8��Po\3\8e<�C�LY±uc7\U?8�9DC�L
L?9O8_Z�C?p!7\C?V6MN>�U�7\MN9ËMN36507/8�9O8_:�8=<?>�@�AB36C?9DC 7\50M�[&<?8��Op%8=A0MN@�ABV\9��eM�T=U�7/8�p�`�9OV\8�9DC?�O@N9�Z�<?p!U?9D5050<�C?V�L?9O8
·uc36C~@NV\9DC?9DWYA0M�M�AB36C_`�9O3\`�7\T=U~@N`�7/8�A0MN@O.}k�8=7\C�M�AB9DC~@N9Y1&ABV6W�36A0L?9;±P<?8=L?9DCK`�A0M�507\C?VYo\36CÀL?9O8�IK9DU?8=U?9DAB@
L?9O8sZ�<?@N3\8�9DCÀ7\50MP[&A0C?[~�¶A0C�MN@�7/`�A05B9���7\<�MN`�8�9DT=U?9DC�L?9uWY7/V6C?9O@�A0M�T=U?9�fg50<?h\8*c36U?8�9DC_A0C~@N9O8�>�8�9O@�AB9O8�@��!M�AB9DU?9
�\.�»�.�\ Q&]��=.�b
CËL�AB9DMN9O8;ZP8�`�9DAB@s±PAB8=LÀA0CËZP`�M�T=U�C�.�F4.0-�9DA0CËC?9D<?9DMÊIK3&L?9D505gpqc<?8s@N8=7\C�M�AB9DC~@N9�1&ABV6W�36A0L?9
o\3\8�V\9D5B9OV\@O.
¿s7sA0CuL?9O8���3\8�36C�7sL�AB9�WY7/V6C?9O@�A0M�T=U?9e:�C?9O8�V6AB9m7\505B9m7\C�L?9O8�9DCu:�C?9O8�V6AB9Op%3\8=W�9DC�L?36WYA0C�AB9O8�@��!M�AB9DU?9

�\./»�.Z\µ-DH	]��!�*V\9DU~@�WY7\CuL�7Do\36C�7\<�M<�*L�7/hsMN36507/8�9�:�8=<?>�@�AB36C?9DCÊWY7/V6C?9O@�A0M�T=U�7\C?V\9O@N8=AB9O`�9DCÊ±�9O8=L?9DC�.*¿sAB9
M�AB9Ê7\<�M�5¶c36MN9DC�L?9DC_¹�8�3\�O9DM�MN9�<�C�L_A0U?8�9;±�9DAB@N9O8�9�L?�&C�7\WYA0M�T=U?9Ê:�C~@¶±PA0T�[&50<�C?VXM�A0C�LK`�A0MPU?9D<?@N9 :N9DL?3&T=U
C4<?8�<�C?�D<?8�9DA0T=U?9DC�L_o\9O8=MN@�7\C�L?9DC�.�¿sAB9�»�9O3\`�7\T=U~@�<�C?V\9DC�5B9OV\9DCÀ9DA0C?9DCÀ7\<�M�5¶c36MN9DC�L?9DCÀ¹�8�3\�O9OhKA0CÆL?9O8
<�C~@N9O8�9DC���3\8�36C�7�C�7\U?9\.�k�U?9O3\8�9O@�A0M�T=U?9ÊIK3&L?9D505B9�M�<�T=U?9DC�A0Ca:\c<�C?V6MN@N9O8�Â}9DAB@eC�7\T=UK:�8�[&5¶c7/8=<�C?V\9DC�A0W
·P7\U�W�9DC�L?9O8�A0L?9D7\5B9DCÊ3&L?9O8g8�9DM�A0MN@�ABo\9DC�Ilk�¿u.6:�M#±PAB8=Lu7\C?V\9DC?36WYW�9DC��/L�7/hs9DA0C?9mWY7/[48�36MN[\3\>�A0M�T=U?9��
A0W ��8=<�C�L�M�7/@N�eA0L?9D7\5B9���36C ��V6<?8=7/@�AB36C�M
��b
C�MN@�7/`�A050AB@dc7/@#L?9DM�[\3\8�36C�7\5B9DCXI_7/V6C?9O@Np%9D50L?9DM�L�7\M�>�5¶c3\@N�D50A0T=U?9
Z�<?p!MN@N9DABV\9DC�[\3\8�36C�7\5B9O8�14@N8=<?[4@�<?8�9DC�MN3d±PAB9s9DA0C?9�9O8=MN@N9;A0W�>�<�50M�ABo\9P:�C?9O8�V6AB9Op%8�9DA0MN9O@N�D<�C?Vuo\9O8=<?8=M�7\T=U~@O.
b
W ±�9DAB@N9O8�9DC�R�9O8=507\<?p�L?9O8�:�8=<?>�@�AB36Ct[\36WYWÊ@�9DM�L�7\C�C��D<�WY7/V6C?9O@�A0M�T=U?9O8Y·�9O[\36C�C?9¾º?AB36C�A0C�L?9DC
7\<?p!MN@N9DABV\9DC�L?9DCÁWY7/V6C?9O@�A0M�T=U?9DC f?9D50L�50A0C�AB9DC�MN�&MN@N9DW�9DC���L�AB9��D<�±�9DAB@N9O8�9O84��<�C~@N9O8 ^ WYMN@dc7\C�L?9DC�o&AB9D5B9
14@�<�C�L?9DCË7\C�L�7\<?9O8=C�L?9O8Ê:�C?9O8�V6AB9Op%8�9DA0MN9O@N�D<�C?VKpqc<�U?8�@;<�C�LtL�7\MuZ�<?p!MN@N9DABV\9DC�L?9O8uA0C�MN@�7/`�A05B9DC�14@N8=<?[~�
@�<?8�9DC³±�9DAB@N9O8�7\C~@N8�9DAB`�@XMN3d±PAB9_pqc<?8�L�AB9K:�C~@�MN@N9DU4<�C?V�o\36C ¹#36MN@
�¶fg507/8�9¾� ��343\>�M�<�C�Lek����¶»�c7\C�L?9O8=C
o\9O8=7\C~@¶±�3\8�@�50A0T=U_A0MN@a�!M�AB9DU?9��\.�»�.@\µ-Da	]��=.
b
C�L�AB9DMN9O8ÊZP8�`�9DAB@;MN36505B9DCËo\3\8=C?9DU�WY50A0T=UtL�AB9X7\<�M�5¶c36MN9DC�L?9DCt¹�8�3\�O9DM�MN9�MN36507/8�9O8u:�8=<?>�@�AB36C?9DCt<�C&�

@N9O8=M�<�T=U~@�±�9O8=L?9DC�.�¿s7KM�A0T=UËL�AB9�Z�C?p!7\C?V6MN>�U�7\MN9�MN36507/8�9O8;:�8=<?>�@�AB36C?9DCÀA0CÀ7/[4@�ABo\9DCt·�9OV6AB36C?9DC �!WYAB@
fg507/8�9	�PC�A0T=U~@s±�9DMN9DC~@�50A0T=UÆo\36CËL?9O8;Z�C?p!7\C?V6MN>�U�7\MN9�A0CÆ:�8=<?>�@�AB36C?9DCÆ7\<?h\9O8=U�7\5B`Ë7/[4@�ABo\9O8;·�9OV6AB36C?9DC
�%36U�C?9Xfg507/8�9	�s<�C~@N9O8=M�T=U?9DA0L?9DC���9O8=M�T=U?9DA0C~@;9DA0CtZ�C�M�7/@N�XV\9O8�9DT=U~@Np%9O8�@�ABV\@<��L?9O8ÊM�A0T=U�7\<?peL�AB9�b
C�MN@�7/`�Aµ�
50AB@dc7/@�<�C�L�L�7\M�>�5¶c3\@N�D50A0T=U?9�Z�<?p!MN@N9DABV\9DC�[\3\8�36C�7\5B9O8m14@N8=<?[4@�<?8�9DC�[\36C?�O9DC~@N8=AB9O8�@<�~<�C�L�o\36CYMN9O[&<�C�L�c7/8�9DC
: 
�9O[4@N9DC�±PAB9�k�9DA050T=U?9DC~`�9DM�T=U�5B9D<�C�ABV6<�C?V_<�C�L�5B3\[/7\5B9O89kP9DAB�D<�C?VZ�gL�AB9�9DC?VÀWYAB@�fg507/8�9DMuo\9O8�[&C�c<?>�p%@
M�A0C�L����D<�C�c7\T=U�MN@�7/`�M�AB9DU~@O.�¿sAB9�A0CÁL?9O89k�7\<?>�@N>�U�7\MN9�MN36507/8�9O8Y:�8=<?>�@�AB36C?9DC�A0C�L?9DC 7\<?p!MN@N9DABV\9DC�L?9DC
f?9D50L�50A0C�AB9DC�MN�&MN@N9DW�9DC�MN@�7/@N@-��C�L?9DC�L?9�WY7/V6C?9O@�A0M�T=U?9_·�9O[\36C�C?9¾º?AB36C³<�C�LÁL�AB9�7\<?p�A0U?8�`�9O8=<�U?9DC�L?9DC

�



:�8=M�T=U?9DA0C4<�C?V\9DCÊ±�9O8=L?9DC�A0W|MN3\V\9DC�7\C�C~@N9DC � 14@�7\C�L�7/8=L�W�3&L?9D505 
�L?9O8 k�7\<?>�@N>�U�7\MN9mMN36507/8�9O8�:�8=<?>�@�AB3/�
C?9DC ��l�1%k��;¹�� IK3&L?9D505F�/M�AB9DU?9m�\.~»�. \µ-Da%��-¾j�]��#`�9DM�T=U?8=AB9O`�9DCu<�C�L�M�A0C�Lu9O`�9DC?p!7\5050M#C�A0T=U~@���9OV\9DC�MN@�7\C�L
L?9O8eo\3\8=50AB9OV\9DC�L?9DC ^ C~@N9O8=M�<�T=U4<�C?V?.

����� � ������	�	���� �
	���
�� 
>��
����������
�����

:�Mm9¾º?A0MN@�AB9O8�@�9DA0C?9sRsAB9D5B�D7\U�5}o\36C�Z�C�Mdc7/@N�O9DC��D<?8e@�U?9O3\8�9O@�A0M�T=U?9DC�»�9DM�T=U?8�9DAB`�<�C?V�L?9O8mo\9O8=M�T=U�AB9DL?9DC?9DC
f?3\8=W�9DC�<�C�LXZ�MN>�9O[4@N9�MN36507/8�9O8m:�8=<?>�@�AB36C?9DC�.6¿sAB9sZ�<�MNpqc<�U?8=<�C?V\9DC�L�AB9DMN9DM�ZP`�M�T=U�C�AB@N@N9DM�`�9DU�7\C�L?9D50C
IK3&L?9D505B9���L�AB9uM�A0T=U_A0W^±�9DMN9DC~@�50A0T=U?9DCÆ7\<?p�L?9DC_7\<�M�5¶c36MN9DC�L?9DC_¹�8�3\�O9Oh�<�C�LKL�AB9uL?�&C�7\WYA0M�T=U?9DCK:�C~@
�
±PA0T�[&50<�C?V L?9O8t:�8=<?>�@�AB36C [\36C?�O9DC~@N8=AB9O8�9DC�.�Â}9DAB@NV\9DW_c7/h\9°IK3&L?9D505B9 WËc<�M�MN9DCiL�AB9Áp%365BV\9DC�L?9DC��;7\<�M
L?9O8�»�9O3\`�7\T=U~@�<�C?VËV\9O±�36C�C?9DC?9DCÁ:�8�[\9DC�C~@�C�A0M�MN9�A0C�»�9O@N8=7\T=U~@��DAB9DU?9DC �%pqc<?8�L�AB9�¿�9 ��C�AB@�AB36C?9DC�L?9O8
WY7/V6C?9O@�A0M�T=U?9DC_·�9O�&C?3650L�MN�D7\U�5F�?L?9DM � ¹�507\M�WY7*�¶»�9O@�7 
�<�C�L�L?9O8PZ�5Bp%o��9DC?V\9DM�T=U~±PA0C�L�ABV\[\9DAB@�M�AB9DU?9;ZP`?�
M�T=U�C�.=H4.0-&�=.

	 ¿s7\MXR�9O8=U�c7\5B@�C�A0M�o\36C [\36C~o\9O[4@�ABo\9O8�<�C�L L�A�
�<�M�ABo\9O8Y:�C~@¶±PA0T�[&50<�C?V�L?9DM�I_7/V6C?9O@Np%9D50L?9DM<��L�AB9
WY7/V6C?9O@�A0M�T=U?9�·�9O�&C?3650L�MN�D7\U�5�

�a�}A0MN@�A0CÆL?9O8�¹�U?3\@N36MN>�U�c7/8�9�<�C�L_L?9O8s��3\8�36C�7X7\<?p�L?9DC_L?9O8
»�9O3\`�7\T=U~@�<�C?V��D<?V�c7\C?V650A0T=U?9DC ��c7\C?V\9DC�MN[/7\5B9DCÆ7\<?p%V\8=<�C�LÆL?9O8�U?36U?9DC_9D5B9O[48=A0M�T=U?9DC ��9DAB@NpNc7\U�ABV/�
[\9DAB@�L?9DM�¹�507\M�WY7\MuMN9DU?8uV\8�3\h �!A0C�fg507/8�9OV\9O`�AB9O@N9DCÁo\36CÁL?9O8Y��8*c3\h\9DC?3\8=L�C4<�C?V�-O­����]-O­5G-=&�=.
¿s7\M�U�7/@P�D<?8�f?365BV\9���L�7/h�L�7\M�I_7/V6C?9O@Np%9D50L_9DC?V�7\C_L�AB9Ê¹�507\M�WY7\MN@N8*c36Wu<�C?V\9DCKV\9O[\3\>�>�9D5B@�A0MN@
�!WY7\CKMN>�8=A0T=U~@eo\36C �D9DA0C?V\9Op%8�3\8�9DC?9DC 
;WY7/V6C?9O@�A0M�T=U?9DCKf?9D50L�50A0C�AB9DC0�=.

	 ¿s7\M�R�9O8=U�c7\5B@�C�A0MmL?9O8�@�U?9O8=WYA0M�T=U?9DC�:�C?9O8�V6AB9DL�A0T=U~@N9;L?9DM�¹�507\M�WY7\MU�!L?9DM�¹�507\M�WY7\L?8=<�T�[&M���<�C�L
L?9O8;WY7/V6C?9O@�A0M�T=U?9DC�:�C?9O8�V6AB9DL�A0T=U~@N9l�!L?9DM �dWY7/V6C?9O@�A0M�T=U?9DCt¿�8=<�T�[&M�
	�!��L�7\M;¹�507\M�WY7*�¶»�9O@�7����
A0MN@�A0CYL?9O8m<�C~@N9O8�9DC���3\8�36C�7ÊA0CX7/[4@�ABo\9DC�·�9OV6AB36C?9DC��4A0CXL?9DC?9DCXMN36507/8�9�:�8=<?>�@�AB36C?9DCY7\<�MNV\9D5¶c36MN@
±�9O8=L?9DC���MN9DU?8P[&5B9DA0C ���68i-O­�� H������d-O­�� =&�=.}¿s7\MsU�7/@��D<?8sf?365BV\9���L�7/h�L?3\8�@PL�7\MsI_7/V6C?9O@Np%9D50L
L?36WYA0C�AB9O8�@m<�C�L�L�7\M�¹�507\M�WY7�L?9DM�MN9DC�R�9O8*c7\C�L?9O8=<�C?V\9DC��D<�p%365BV\9DCKU�7/@O.

	 b
C�L?9O8���3\8�36C�7Àc<?`�9O8�@N8=A�
�@mL�AB9�WY7/V6C?9O@�A0M�T=U?9Ê:�C?9O8�V6AB9�7\505B9�7\C�L?9O8�9DCK:�C?9O8�V6AB9Op%3\8=W�9DC/�%@�U?9O8N�
WYA0M�T=U?9�:�C?9O8�V6AB9��\��8=7Do&AB@�7/@�AB36C�MN9DC?9O8�V6AB9��*[&A0C?9O@�A0M�T=U?9�:�C?9O8�V6AB9	��<�W�W�9DU?8�9O8�9e��8*c3\h\9DC?3\8=L�C4<�C&�
V\9DCj\µ-DH	]�.&¿s7/8=7\<�M�5¶c7/h\@mM�A0T=UXM�T=U�50AB9Oh\9DC��4L�7/huL�AB9PL?�&C�7\WYA0M�T=U?9P:�C~@¶±PA0T�[&50<�C?VÊL?9O8m��3\8�36C�7ÊA0W
±�9DMN9DC~@�50A0T=U?9DCKL�<?8=T=U�L�AB9 ��3\8�9DC~@N�O[48=7/p%@�`�9DMN@�A0WYWÊ@e±PAB8=L�.

	 ��8�3\h6MN[/7\50ABV\9_[\3\8�36C�7\5B9t14@N8=<?[4@�<?8�9DC �!7\<�T=U°A0C 7/[4@�ABo\9DC ·�9OV6AB36C?9DC0��M�A0C�L³A0W 7\505BV\9DW�9DA0C?9DC
W�9DU?8�9O8�9Àk#7/V\9 �%V\9D5B9OV\9DC~@�50A0T=U W�9DU?8�9O8�9_rË3&T=U?9DC0�XMN@�7/`�A05 .�¿s7\U?9O8�V\9DU~@�WY7\C L�7Do\36C 7\<�M<�
L�7/h�M�A0T=U L�AB9K��3\8�36C�7�A0W 7\505BV\9DW�9DA0C?9DC³A0C³MN9DU?8XV6<?@N9O8�²�c7\U?9O8=<�C?V�A0C 9DA0C?9DW [48=7/p%@Np%8�9DAB9DC
�s5B9DA0T=U?V\9O±PA0T=U~@�`�9 ��C�L?9O@O.�1436507/8�9�:�8=<?>�@�AB36C?9DC�MN@N9D505B9DC�V\9D5B9OV\9DC~@�50A0T=U?9KZP`4±�9DA0T=U4<�C?V\9DCÁo\36C
L�AB9DMN9DW^�s5B9DA0T=U?V\9O±PA0T=U~@PL�7/8D.

	 ¿s7\M;¹�507\M�WY7*�¶»�9O@�7KpNc7\505B@�o\36C�L?9O8;¹�U?3\@N36MN>�U�c7/8�9 ������-YA0CÆ±�9DAB@N9DCt»�9O8�9DA0T=U?9DCtL?9O8;¹�U?3\@N3/�
MN>�U�c7/8�9	�}`�A0M�A0C;L�AB9�<�C~@N9O8�9���3\8�36C�7d�����Î-&��MN@�7/8�[;7/`B�d±uc7\U?8�9DC�L;L�AB9�Z�5Bp%o��9DC?V\9DM�T=U~±PA0C�L�ABV\[\9DAB@
��� MN@�7/8�[Á�D<�C�A0WYWÊ@l� �����8 -BI2<>=@?ÆA0C³L?9O8�¹�U?3\@N36MN>�U�c7/8�9_<�C�L ��� �8 -O­\­\­�I2<>=@?tA0C L?9O8
<�C~@N9O8�9DCX��3\8�36C�7L�=.&¿s7\M�U�7/@��D<?8�f?365BV\9��&L�7/hÊ�D<�W 9DA0C?9DCYL�7\M�>�U?3\@N36MN>�U�c7/8=A0M�T=U?9�I_7/V6C?9O@Np%9D50L
V\9OV\9DC�c<?`�9O8 cZ�C�L?9O8=<�C?V\9DCuL?9DM#[\3\8�36C�7\5B9DCYI_7/V6C?9O@Np%9D50L?9DM�<�C?9DW�> ��C�L�50A0T=U�A0MN@g<�C�LÊ�D<�W 7\C�L?9¾�
8�9DC��*L�7/hsL�7\M#[\3\8�36C�7\5B9eI_7/V6C?9O@Np%9D50L�L�<?8=T=UÊL�AB9�>�U?3\@N36MN>�U�c7/8=A0M�T=U?9�f?9D50L?o\9O8�@N9DA050<�C?V�p%9DMN@NV\9D5B9OV\@

Q



±PAB8=L�.&I_7\C�MN>�8=A0T=U~@�o\36C�L?9O8 � R�9O8=7\C?[\9O8=<�C?V 
,�%9DC?V65 .&50A0C?9P@¶�&A0C?V5��L?9O8m[\3\8�36C�7\5B9DC�f?9D50L�50A0C�AB9DC
A0CXL?9O8�¹�U?3\@N36MN>�U�c7/8�9\.4¿s7uM�ABV6C�A���[/7\C~@N9 cZ�C�L?9O8=<�C?V\9DCXL?9DM�>�U?3\@N36MN>�U�c7/8=A0M�T=U?9DCXI_7/V6C?9O@Np%9D50L?9DM
<�C�WYAB@N@N9D5B`�7/8�o\3\8e<�C�LY±uc7\U?8�9DC�LXMN36507/8�9O8m:�8=<?>�@�AB36C?9DCYA0CXL?9O8m·�9OV\9D5�C�A0T=U~@�`�9O3\`�7\T=U~@N9O@e±�9O8N�
L?9DC��~Wu<?huL�AB9�pqc<?8�L�AB9P:�8=<?>�@�AB36C�C?3\@¶±�9DC�L�ABV\9�:�C?9O8�V6AB9P`�9O8�9DAB@�M�o\3\8mA0U?8�9O8�Z�<�M�5¶c36M�<�C?V;A0CYL?9O8
��3\8�36C�7�V\9DMN>�9DA0T=U?9O8�@PMN9DA0C�.

¿sAB9�U?9D<?@N9�7\Wn±�9DAB@N9DMN@NV\9DU?9DC�L�MN@N9DCË7/[4�O9O>�@�AB9O8�@N9X��8=<?>�>�9Ê@�U?9O3\8�9O@�A0M�T=U?9O8ÊIK3&L?9D505B9�MN36507/8�9O8�:�8=<?>?�
@�AB36C?9DCÊ±PAB8=Lu<�C~@N9O8�L?9O8g»�9O�O9DA0T=U�C4<�C?V
�/14@N3\8=7/V\9�7\C�Lu·�9D5B9D7\MN9 
e�D<�M�7\WYW�9DC?V\9Op!7/h\@O.6¿sAB9���8=<�C�L�A0L?9O9
L�AB9DMN9O8PIK3&L?9D505B9�MN9DA�A0W p%365BV\9DC�L?9DC�[&<?8��;MN[&AB�O�DAB9O8�@O.
��7\C?V6M�7\W�9Q��8�-BI2<>=@?���>�U?3\@N36MN>�U�c7/8=A0M�T=U?9u¹�507\M�WY7\MN@N8*c36Wu<�C?V\9DCÆMN3d±PAB9�C?9D<?9O84�}7\<�MsL?9O8s��36C&�

o\9O[4@�AB36C�MN�O36C?9�7\<?p%@�7\<�T=U?9DC�L?9O8�WY7/V6C?9O@�A0M�T=U?9O8�fg50<?h_o\9O8��O9O8�8�9DCÁL�7\M�A0C�L?9O8�¹�U?3\@N36MN>�U�c7/8�9Xo\9O8=7\C&�
[\9O8�@N9�[\3\8�36C�7\5B9�I_7/V6C?9O@Np%9D50L�.g¿s7/`�9DA�±PAB8=LËp%8�9DAB9�WY7/V6C?9O@�A0M�T=U?9�:�C?9O8�V6AB9��#L�. U�.�L�AB9�¿sA�
�9O8�9DC?�Y�D<?8
:�C?9O8�V6AB9�9DA0C?9DM�¹#3\@N9DC~@�A07\5Bp%9D50L?9DMYWYAB@YL?9DC�MN9D5B`�9DC�>�U?3\@N36MN>�U�c7/8=A0M�T=U?9DC ·P7\C�L?`�9DL�A0C?V6<�C?V\9DC��#A0CÁL?9O8
��3\8�36C�7 7/[4[&<�Wu<�50AB9O8�@�<�C�L°A0C f?3\8=W [\3\8�36C�7\5B9O8À14@N8*c36W�9ËV\9DMN>�9DA0T=U?9O8�@O.�¿sAB9DMN9O8_¹�8�3\�O9Oh³9O8�p%365BV\@
	4<�7\M�Aµ�¶MN@�7/@�A0M�T=UÁ7\<?pP9DA0C?9O8YÂ}9DAB@�MN[/7\507Æo\36C 14@�<�C�L?9DC�`�A0Muk#7/V\9DC�.�¿sAB9��D<?V\9DU�c3\8=ABV\9DC�>�U?3\@N36MN>�U�c7/8=Aµ�
M�T=U?9DC³»�9O±�9OV6<�C?V\9DC M�A0C�LÁL?9O8Y»�9O3\`�7\T=U~@�<�C?V�L�AB8�9O[4@��D<?V�c7\C?V650A0T=U���7\<?psL�7\M�R�3\8=U�7\C�L?9DC�MN9DA0CÁ[\3/�
8�36C�7\5B9O8�14@N8*c36W�9K[/7\C�C³7\<�M�R�9O[4@N3\8=WY7/V6C?9O@N3\V\8=7\WYW�9DC°MN3d±PAB9_7\<�MYL?9O8X»�9O3\`�7\T=U~@�<�C?V�U?9D50A0M�T=U?9O8
14@N8=<?[4@�<?8�9DCj�!¹�8�3\@�<?`�9O8=7\C?�O9DC�<�C�L�1&ABV6W�36A0L?9	��V\9DM�T=U�5B36M�MN9DC�±�9O8=L?9DC�.4r¸c7\U?8�9DC�L�L�AB9DMN9DMm¹�8�3\�O9DM�MN9DM
L�<?8=T=U�5¶c7\<?p%@ÊL�AB9���3\8�36C�7_9DA0C?9�f?365BV\9�o\36C �s5B9DA0T=U?V\9O±PA0T=U~@�MN�D<�MN@dc7\C�L?9DC�. c^ `�9O8=M�T=U?8�9DAB@N9O@�C4<�C�C�7\T=U
9DA0C?9O8�V\9O±PA0M�MN9DC�Â}9DAB@;L�AB9�R�9O8��O9O8�8=<�C?VKL?9DMÊI_7/V6C?9O@Np%9D50L?9DM�9DA0C?9�[48=AB@�A0M�T=U?9X1&T=U~±�9D505B9���MN3�±PAB8=LÀL�7\M
�s5B9DA0T=U?V\9O±PA0T=U~@eA0C�MN@�7/`�A05�3&L?9O8m9DMm9¾º?A0MN@�AB9O8�@uc<?`�9O8=U�7\<?>�@�[\9DA0C�`�9DC�7\T=U~`�7/8�@N9DM��s5B9DA0T=U?V\9O±PA0T=U~@eW�9DU?8D.
¿sAB9�V\9DMN>�9DA0T=U?9O8�@N9s:�C?9O8�V6AB9�±PAB8=L�C4<�CYp%8�9DABV\9DMN9O@N�O@m<�C�LYL�7\M�[\3\8�36C�7\5B9sI_7/V6C?9O@Np%9D50LX9DC~@¶±PA0T�[\9D5B@mM�A0T=U
L?�&C�7\WYA0M�T=U�.\¿sAB9P²�A0T=U~@N9¾º?A0MN@N9DC?�P9DA0C?9DM�`�9DC�7\T=U~`�7/8�@N9DC��s5B9DA0T=U?V\9O±PA0T=U~@�M�±PAB8=L�A0CYL?9O8�MN36C�C?9DC?>�U~�&M�Aµ�
[/7\50A0M�T=U?9DC ��AB@N9O8=7/@�<?8PA0C�L?9O8�·�9OV\9D5�7\50M � ��36M�Mm3\pg: 	4<�A050AB`�8=A0<�W 
e`�9O�O9DA0T=U�C?9O@a�!A0C�L?9O8PI_7/@�U?9DWY7/@�AB[
7\50M � �;7/@�7\MN@N8�3\>�U?9 
�`�9O[/7\C�C~@��Ê<�C�L�±P<?8=L?9�A0C�o\9O8�9DA0C?p!7\T=U~@N9DC³��36C ��V6<?8=7/@�AB36C?9DCÁWYAB@�k�8=7\C�M�507/@�Aµ�
36C�M�MN�&WYW�9O@N8=AB9�V\9Op!<�C�L?9DC \µ-Da	]�.�¿sAB9YU�AB9O8�o\3\8�V\9DMN@N9D505B@N9DC�L?8�9DA0L�A0W�9DC�M�AB36C�7\5B9DCÀ1&A0Wu<�507/@�AB36CÀL?9D<?@N9DC
U�A0C?V\9OV\9DC�7\<?p�L�7\M�Z�<?p%@N8�9O@N9DC�9DA0C?9O8eb
C�MN@�7/`�A050AB@dc7/@eU�A0C�.
b
CÌC4<�W�9O8=A0M�T=U?9DC^1&A0Wu<�507/@�AB36C?9DC���L�AB9]7\<?pÀL?9O8°��8=<�C�L�A0L?9O9 L?9DM �/14@N3\8=7/V\9|7\C�LÌ·�9D5B9D7\MN9 


`�9O8=<�U?9DC���`�9O@N8=7\T=U~@N9O@ÆWY7\C]A0W 7\505BV\9DW�9DA0C?9DC]149 	4<?9DC?�O9DC]MN@�7/`�A05B9O84�eWY7/V6C?9O@�A0M�T=U]V\9DM�T=U�5B36M�MN9DC?9O8
A0L?9D7\5B9O8YIlk�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@N9_<�C~@N9O8YMN@N9O@�ABVËo/7/8=A0AB9O8�9DC�L?9DCt>�U?3\@N36MN>�U�c7/8=A0M�T=U?9DCÁ·P7\C�L?`�9DL�A0C?V6<�C&�
V\9DC�.�I_7\CÀM�<�T=U~@sC�7\T=U ^ WYMN@dc7\C�L?9DC��}L�AB9Ê�D<Æ9DA0C?9O8Pb
C�MN@�7/`�A050AB@dc7/@�3&L?9O8��D< � ��36M�MP3\p�: 	4<�A050AB`�8=A0<�W 

A0C�AB8�V\9DC�L?9DA0C?9DW ¹�<�C?[4@gL?9O8�149 	4<?9DC?�epqc<�U?8�9DC�./¿s7/�D<�±�9O8=L?9DC�@¶�4>�A0M�T=U?9O8�±�9DA0MN9�L�AB>�36507/8�9�3&L?9O8�7/8�[/7*�
L?9DC�7/8�@�ABV\9sWY7/V6C?9O@�A0M�T=U?9�¹#3\@N9DC~@�A07\5Bp%9D50L?9O8e7\50MmZ�C?p!7\C?V6MN`�9DL�A0C?V6<�C?VÊL?9O8P1&A0Wu<�507/@�AB36C?9DCYo\9O8�±�9DC�L?9O@O.
¿sAB9Y>�U?3\@N36MN>�U�c7/8=A0M�T=U?9DCÁ14@N8*c36Wu<�C?V\9DCt±�9O8=L?9DC�L�<?8=T=UÁ1&T=U?9O8N�P3&L?9O8ur°AB8�`�9D5B`�9O±�9OV6<�C?V\9DCË7\C�L?9DC
14@N9D505B9DC�L?9O8uU�c36T=U�MN@N9DCÁfg50<?h\[\36C?�O9DC~@N8=7/@�AB36C�3&L?9O8�L�<?8=T=U�L?9O8�9DC�507\C?V6M�7\W�9DM�Â�<�M�7\WYW�9DC�M�T=U�AB9O`�9DC
�!M�AB9DU?9_�\.�»�.O\µ-Dw	]��YM�A0Wu<�50AB9O8�@O.�¿sAB9ÆA0C �;7/>�AB@N9D5�aË`�9DM�T=U?8=AB9O`�9DC?9DC 1&A0Wu<�507/@�AB36C?9DC³L�AB9DMN9O8�ZP8�`�9DAB@
p%365BV\9DCKL�AB9DMN9DW Z�C�M�7/@N�\.
²P9O`�9DC�L?9O8���8=<?>�>�9�L?9O8 �/14@N3\8=7/V\9e7\C�L�·�9D5B9D7\MN9 
¾� IK3&L?9D505B9mV6AB`�@#9DM�C?3&T=Uu9DA0C?9�±�9DAB@N9O8�9mV\8*c3\h\9O8�9

��8=<?>�>�9Xo\36C IK3&L?9D505Bo\3\8=MN@N9D5050<�C?V\9DC��#L�AB9�<�C~@N9O8YL?9O8Y»�9O�O9DA0T=U�C4<�C?V � ¿sAB8�9DT¾@�5B��¿�8=ABo\9DC 
¾� IK3&L?9D505B9
�D<�M�7\WYW�9DC?V\9Op!7/h\@Ê±�9O8=L?9DCe\µ-d�&]�.�¿sAB9DMN9�IK3&L?9D505B9YM�A0C�L�:N9DL?3&T=U�WYAB@;L?9DCË±uc7\U?8�9DC�LËMN36507/8�9O8Ê:�8=<?>?�
@�AB36C?9DC�`�9O3\`�7\T=U~@N9O@N9DC_:�ABV\9DC�M�T=U�7/p%@N9DC�L?9O8�¹�U?3\@N36MN>�U�c7/8�9�C�A0T=U~@eo\9O8�@N8*c7/V650A0T=U3\µ-DH%��-D�	]�<�C�LX±�9O8=L?9DC
L?9DM�U�7\5B`�A0W p%365BV\9DC�L?9DC�C�A0T=U~@u`�9DU�7\C�L?9D5B@O.#f�c<?8�9DA0C?9�<�W�p!7\M�MN9DC�L?9 c^ `�9O8=M�A0T=U~@�U?9D<?@�ABV\9O8YIK3&L?9D505B9

-O­



ZP`�`�A050L�<�C?V;H �4b
L?9D7\5µ��8�9DM�A0MN@�ABo\9s1&A0Wu<�507/@�AB36CYL?9O8�R�9O8=M�T=U?9O8=<�C?Vu9DA0C?9O8�7*º?A07\50MN�&WYW�9O@N8=A0M�T=U?9DCXWY7/V6C?9¾�
@�A0M�T=U?9DCÆZP8�[/7\L?9�L�<?8=T=U_f�<?h\>�<�C?[4@N`�9O±�9OV6<�C?V\9DCÆ7\<?p�`�9DA0L?9DCÀ149DAB@N9DC_9DA0C?9O8�c7
	4<�7/@N3\8=A07\5#7\C?V\9DC?36W��
W�9DC?9DCYWY7/V6C?9O@�A0M�T=U?9DCY²P9D<?@N8=7\5050A0C�AB9O�!C�7\T=U�I_AB[&A �T � ��A0C?[\9O8�\µ-DQ	]��=.���� �~A0C�L?9O8�A0L?9D7\5B9DCX1&A0Wu<�507/@�AB36C
[\36WYWÊ@u9DMÊC�7\T=U�9DA0C?9O8ÊR�9O8=M�T=U?9O8=<�C?V_o\36C��ÌH�=/a	� �D<?8 cm 
�C4<�C?V_L?9O8uWY7/V6C?9O@�A0M�T=U?9DC�f?9D50L�50A0C�AB9DC
��

�ÎQ/­\­�� � �=. ^ C~@N9O8u:�A0C~`�9O�DAB9DU4<�C?V�9DA0C?9O8;9DC�L�50A0T=U?9DCË·�9DM�AB@�ABo&AB@dc7/@
�À�D<�W Â}9DAB@N>�<�C?[4@�

�ÎF*j6­�� �
��C�L?9O@gU�A0C?V\9OV\9DCu9DA0C?9m:�8=<?>�@�AB36CuMN@�7/@N@O.���� �/�D<?V\9DU�c3\8=ABV\9e:�C~@¶±PA0T�[&50<�C?VsL?9O8�WY7/V6C?9O@�A0M�T=U?9DC�:�C?9O8�V6AB9��
±�3\`�9DA��������mL�AB9;WY7/V6C?9O@�A0M�T=U?9Ê:�C?9O8�V6AB9;L?9DM�7\C?pNc7\C?V650A0T=U?9DC�¹#3\@N9DC~@�A07\5Bp%9D50L?9DMPA0MN@O.

MN36507/8�9O8P:�8=<?>�@�AB36C?9DC�MN9DA�7\<?p \µ-DH%��-Da	]#<�C�L3\µ-D�	]�o\9O8�±PAB9DMN9DC�.

���(x�� � Ð;$4�*�D�/��$4�/)# �+ ��{�+} �$~'*�%�D�/��$4� ���*�&{��#$& 

:�A0C?9e7*º?A07\50MN�&WYW�9O@N8=A0M�T=U?9�ZP8�[/7\L?9�o\36C�I_7/V6C?9O@Np%9D50L?`#c3\V\9DCY±PAB8=L�A0C�A0U?8�9DC�f�<?h\>�<�C?[4@NV\9O`�AB9O@N9DC��~L�AB9
M�A0T=Uu7\<?p�L?9DCu`�9DA0L?9DC�149DAB@N9DCÊ9DA0C?9O8gWY7/V6C?9O@�A0M�T=U?9DC�²P9D<?@N8=7\5050A0C�AB9�`�9 ��C�L?9DC��dL�<?8=T=UÊ9DC~@NV\9OV\9DC?V\9DMN9O@N�O@
V\9O8=A0T=U~@N9O@N9�¹�507\M�WY7\MN@N8*c36Wu<�C?V\9DCuo\9O8=M�T=U?9O8�@�\µ-DQ%�6H/­�]�.~143650T=U?9�1&T=U?9O8�`�9O±�9OV6<�C?V\9DCu±�9O8=L?9DCu`�9O3\`�7\T=U&�
@N9O@O.�»�9DA�[\36C~@�A0C4<�AB9O8=50A0T=U?9O8�R�9O8=M�T=U?9O8=<�C?VKMN@N9DABV\@ÊL�7\M�WY7/V6C?9O@�A0M�T=U?9Xfg50<?h6MN�&MN@N9DW¢7\<?pT��`�A0MsU�A0CÆ�D<?8
�!A0W]·P7\U�W�9DCÊL?9O8g1&A0Wu<�507/@�AB36C�MN`�3Dº ��o�c365050ABV\9DC cm 
�C4<�C?V�L?9O8#WY7/V6C?9O@�A0M�T=U?9DCÊf?9D50L�50A0C�AB9DC��¾MN36507\C?V\9�L�AB9

-\-



1&A0Wu<�507/@�AB36CKA0L?9D7\5�9O8�p%365BV\@s<�C�LKWY7/V6C?9O@�A0M�T=U?9�·�9DM�A0MN@�ABo&AB@dc7/@<��L�. U�.�9DC�L�50A0T=U?9;9D5B9O[4@N8=A0M�T=U?9 ��9DAB@NpNc7\U�ABV/�
[\9DAB@�7\<?p%V\8=<�C�LY9DA0C?9O8��!5B3\[/7\5B9DC0��²�A0T=U~@�A0L?9D7\50AB@dc7/@�L?9DM�¹�507\M�WY7\M<�4C�A0T=U~@��D<?V\9D507\M�MN9DCX±PAB8=L�.~Z�505B9O8=L�A0C?V6M
9O8�p%365BV\@�L�AB9DMN9O8�¹�8�3\�O9Oh;8�9DA0C 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U��\9DA0C�9O8=<?>�@�ABo\9DMgR�9O8=U�7\5B@N9DCYA0MN@�C�A0T=U~@�`�9O3\`�7\T=U~@N`�7/8D.&Â�<&�
L?9DW A0MN@eWYAB@mV\8*c3\h\9O8�9O8�k�c36U?9;L?9O8�ZP8�[/7\L?9�9DA0C�U�c36U?9O8�9O8�WY7/V6C?9O@�A0M�T=U?9O8P:�C?9O8�V6AB9DA0C�U�7\5B@�o\9O8�`�<�C�L?9DC
�!MN3\V\9DC�7\C�C~@N9DM �dZ�5B�~�
14@�<?8�8�3&T�[~�¶��8=AB@N9O8=A0<�W 
L\ H&-&��H\H	]��!��9DA0C?9�f?8�9DA0MN9O@N�D<�C?V�L?9O8�7/[4[&<�Wu<�50AB9O8�@N9DCÆWY7*�
V6C?9O@�A0M�T=U?9DCu:�C?9O8�V6AB9���C�L?9O@�C�A0T=U~@#MN@�7/@N@O./:�8=MN@#<�C~@N9O8g:�A0C~`�9O�DAB9DU4<�C?V�WY7/V6C?9O@�A0M�T=U?9O8g·�9DM�A0MN@�ABo&AB@dc7/@�7/`
9DA0C?9DW]V\9O±PA0M�MN9DC�Â}9DAB@N>�<�C?[4@�A0C;L?9O8�1&A0Wu<�507/@�AB36Cs[\36WYWÊ@#9DM#7\<?p%V\8=<�C�L;WY7/V6C?9O@�A0M�T=U?9O8g·�9O[\36C�C?9¾º?AB36C
�D<?8sZP`�MN>�7\5B@�<�C?VY9DA0C?9DMs¹�507\M�W�36A0L�Md�!<�C�L_L�7\WYAB@P�D<?8 ^ W�V\9DU4<�C?V�L?9DM�Z�5B�~�
14@�<?8�8�3&T�[~�¶��8=AB@N9O8=A0<�WYM
7\<?p%V\8=<�C�L�L?9O8 ��36M�5¶c36M�<�C?VÀWY7/V6C?9O@�A0M�T=U?9O8Xf?9D50L�50A0C�AB9DCto\36C³L?9O8Y¹�U?3\@N36MN>�U�c7/8�9	�Ê<�C�L��D<?8Yf?8�9DA0MN9O@
�
�D<�C?VKp%8�9DAB9O8ÊWY7/V6C?9O@�A0M�T=U?9O8u:�C?9O8�V6AB9`�!ZP`�`�.=Hi�=.#¿s7\M�IK3&L?9D505�50AB9Op%9O8�@�:N9DL?3&T=Ut[\9DA0C?9Y>�U~�&M�AB[/7\50A0M�T=U?9
:�8�[&5¶c7/8=<�C?V;pqc<?8�L�7\M�>�5¶c3\@N�D50A0T=U?9�:�A0C�M�T=U�7\5B@N9DCXL?9O8m·�9DM�A0MN@�ABo&AB@dc7/@O.&¿�9DM�±�9DAB@N9O8�9DC�50AB9OV\@�L�AB9�C?3\@¶±�9DC�L�Aµ�
V\9�R�9O8=M�T=U?9O8=<�C?V�±�9DAB@�c<?`�9O8�L?9DCÆ`�9O3\`�7\T=U~@N9O@N9DCtrË9O8�@N9DC�.�¿�9DM�U�7\5B`Ë±�9O8=L?9DCtIK3&L?9D505B9�L�AB9DMN9O8�ZP8�@
U?9D<?@N9;C�A0T=U~@�W�9DU?8�o\9O8�p%365BV\@O.

���(x��(x y|{�+} �$~'*�%�D�/��$4� ��)��D©#�/)��/�

»�9DA�L�AB9DMN9O8uo\36CÁZ�C~@�AB3&T=U?36M�9O@�7\5 . \ H\a	]eL�<?8=T=U?V\9Opqc<�U?8�@N9DC�IK3&L?9D505B8�9DT=U�C4<�C?VÆU�7\C�L?9D5B@;9DM�M�A0T=UÁ<�W
9DA0C?9�rË9DAB@N9O8�9DC~@¶±PA0T�[&50<�C?VËL?9DMu3\`�ABV\9DCÁZP8�[/7\L?9DC�W�3&L?9D5050MO.g1&AB9�9DC~@�U�c7\5B@�9DA0C?9 	4<�7\L?8=<?>�36507/8�9XZ�<�M
�
V67\C?V6MN[\36C ��V6<?8=7/@�AB36C��#`�9DMN@N9DU?9DC�L�7\<�MÊo&AB9O8uV\9O9DABV6C?9O@�7\<�MNV\9O8=A0T=U~@N9O@N9DC WY7/V6C?9O@�A0M�T=U?9DCÁfg50<?h6MN�&MN@N9¾�
W�9DC �!ZP`�`�.=ai�=.\¿sAB9�R�9O8=M�T=U?9O8=<�C?VsL?9O8g�O9DC~@N8=7\5B9DC�ZP8�[/7\L?9�pqc<�U?8�@�±PAB9�A0CN\µ-DQ%�\H/­�]&�D<�C�c7\T=U�MN@#�D<�L?9O8�9DC
Z�<?p!MN@�AB9OV?.�Â�<�Mdc7/@N�D50A0T=U�±PAB8=L�C4<�C :N9DL?3&T=U�9DA0C?9�U?3\8=AB�O36C~@�7\5B9K14@N8�36WYM�T=U�A0T=U~@�7\C L?9O8�»�9O86c<�U?8=<�C?V6M
�
½#c7\T=U?9�L?9O8��O9DC~@N8=7\5B9DC ZP8�[/7\L?9�WYAB@�L?9DW�L�7/86c<?`�9O8=50AB9OV\9DC�L?9DCtfg50<?h6MN�&MN@N9DW 7\<�MNV\9O`�A050L?9O@<�gL�AB9�L?9DC
±�9DAB@N9O8�9DCÁZ�<?p!MN@�AB9OVÀL?9O8�ZP8�[/7\L?9�A0C�A0L?9D7\5B9O8�Ilk�¿^o\9O8=U�A0C�L?9O8�@O.#:�8=MN@�<�C~@N9O8�:�A0C~`�9O�DAB9DU4<�C?V_WY7*�
V6C?9O@�A0M�T=U?9O8_·�9DM�A0MN@�ABo&AB@dc7/@�[\36WYWÊ@K9DM<�e`�9DA�7\<�MN8�9DA0T=U?9DC�L?9O8�R�9O8=M�T=U?9O8=<�C?VZ��L�<?8=T=U A0C L?9O8Æ14@N8�36W��
M�T=U�A0T=U~@�MN@�7/@N@-��C�L?9DC�L?9�WY7/V6C?9O@�A0M�T=U?9e·�9O[\36C�C?9¾º?AB36C��D<u9DA0C?9O8gZ�<?p%@N8�9DC�C4<�C?V�L?9O8�c7\<?h\9O8�9DC�I_7/V6C?9O@
�
p%9D50L?`#c3\V\9DC���L�AB9�L?9DCË±�9DAB@N9O8�9DCtZ�<?p!MN@�AB9OV_L?9O8;�O9DC~@N8=7\5B9DCtZP8�[/7\L?9Y9O8=W_c3\V650A0T=U~@O.�b
CtL�AB9DMN9DW IK3&L?9D505
A0MN@<�*A0W¸��9OV\9DC�M�7/@N���D<Q\µ-DQ%�\H/­�](�\L?9O8gZ�<?p!MN@�AB9OVsL?9O8gZP8�[/7\L?9eWYAB@#L?9O8g9O8�±m7/8�@N9O@N9DC�ZP`�C�7\U�W�9�WY7/V6C?9¾�
@�A0M�T=U?9O8P:�C?9O8�V6AB9�o\9O8�`�<�C�L?9DC�.?Z�505B9O8=L�A0C?V6M�9O8�p%3\8=L?9O8�@e9DMPA0WYW�9O8�C?3&T=U_MN9DU?8�MN@�7/8�[\9ÊR�9O8=M�T=U?9O8=<�C?V\9DC
o\36C�8�a	�
=/�4.�Â�<�L?9DWn9O8=M�T=U?9DA0C~@;L�AB9 �%V65B3\`�7\5B9	�s��36C ��V6<?8=7/@�AB36CÀ8�9D507/@�ABo_[#c<�C�MN@�50A0T=U���9DM�9¾º?A0MN@�AB9O8�9DC
:N9DL?3&T=U k�A0C~±�9DA0MN9��4L�7/h�L�7\Mm¹�8=A0C?�DAB>XL?9DMmWY7/V6C?9O@�A0M�T=U?9DC�Z�<�MN`�8=<�T=U�M�7\<�T=U�pqc<?8mMN36507/8�9s:�8=<?>�@�AB36C?9DC
A0C�7/[4@�ABo\9DCK·�9OV6AB36C?9DC_A0C�f?8=7/V\9Ê[\36WYWÊ@d\ H*j�]�.

���(x��0, ÈD ��O'd{�©g�!"!�('~¤{?'X��{�+} �$~'*�%�D�/��$4�X¡P"!)�£��&¤�}���*$& 

²P9O`�9DCK8�9DA0C?9DCKZP8�[/7\L?9DC?p%9D50L?9O8=C�±�9O8=L?9DC_7\<�T=UÆ��36C ��V6<?8=7/@�AB36C?9DC�`�9O@N8=7\T=U~@N9O@<��L�AB9�9DA0C?9ÊWY7/V6C?9O@�Aµ�
M�T=U?9mfg50<?h\8*c36U?8�9�9DC~@�U�7\5B@N9DC�./b
CuZP`�`�.NjsA0MN@#9DA0C?9�MN3650T=U?9e��36C ��V6<?8=7/@�AB36CuL�7/8�V\9DMN@N9D505B@O./¿sAB9mfg50<?h\8*c36U?8�9
�!A0WiV\9O�O9DABV\@N9DCKH/¿P� IK3&L?9D505}9DA0CXWY7/V6C?9O@�A0M�T=U?9O8 m �¶¹�<�C?[4@��g`�9 ��C�L?9O@�M�A0T=UX�D<�»�9OV6A0C�C�WYAB@�L?9O8Êc<?`�9O8
A0U?8�V\9D5B9OV\9DC?9DCuWY7/V6C?9O@�A0M�T=U?9DCÊZP8�[/7\L?9�A0C�9DA0C?9DW]MN@�7/`�A05B9DCu�s5B9DA0T=U?V\9O±PA0T=U~@O.*¿s<?8=T=U 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9DM
Â�<�M�7\WYW�9DC�M�T=U�AB9O`�9DC�L?9O8�f�<?h\>�<�C?[4@N9PL?9O8mZP8�[/7\L?9P<�C�LYWY7/V6C?9O@�A0M�T=U?9s·�9O[\36C�C?9¾º?AB36CX7\C�L?9O8�²P9D<&�
@N8=7\5050A0C�AB9Ê±�9O8=L?9DCtW�9DU?8;<�C�LÀW�9DU?8ÊZP8�[/7\L?9DC?p%9D50L�50A0C�AB9DCKA0CËfg50<?h\8*c36U?8�9DC?p%9D50L�50A0C�AB9DCK<�W�V\9O±m7\C�L?9D5B@<�
`�A0Mg7\C�9DA0C?9DW [48=AB@�A0M�T=U?9DC�¹�<�C?[4@�L?9O8m149 	4<?9DC?�m[\9DA0C�`�9DC�7\T=U~`�7/8�@N9DM��s5B9DA0T=U?V\9O±PA0T=U~@�W�9DU?8�9¾º?A0MN@�AB9O8�@
<�C�LYL�AB9Pfg50<?h\8*c36U?8�9�L?�&C�7\WYA0M�T=UY�D<Y9DA0C?9DW U�c36U?9O8�V\9D5B9OV\9DC?9DC��4C�A0T=U~@�`�9DC�7\T=U~`�7/8�@N9DC��s5B9DA0T=U?V\9O±PA0T=U~@
�DMN>�8=A0C?V\@�
9�	����36M�Mm3\p#: 	4<�A050AB`�8=A0<�W 
	�=.6¿s7/`�9DA}[\36WYWÊ@�9DMe<�C~@N9O8=U�7\5B`�L?9O8�fg50<?h\8*c36U?8�9��D<�9DA0C?9O8e¿sA0M
�

-DH



ZP`�`�A050L�<�C?V_a ��·�9DM�A0MN@�ABo\9_1&A0Wu<�507/@�AB36Ct9DA0C?9DM�WY7/V6C?9O@�A0M�T=U?9DC Z�<�MN`�8=<�T=U�MuC�7\T=U Z�C~@�AB3&T=U?36M�9O@�7\5 .
\ H\a	]9�%o\36C 50A0C?[&M�3\`�9DC C�7\T=U 8�9DT=U~@�M�<�C~@N9DC0�=.�b
C L�AB9DMN9O8�7*º?A07\50MN�&WYW�9O@N8=A0M�T=U?9DC 1&A0Wu<�507/@�AB36CÁ±PAB8=L
L�AB9��O9DC~@N8=7\5B9_I_7/V6C?9O@Np%9D50L�7/8�[/7\L?9 �!L�A0T�[\9K`�507\<?9�f?9D50L�50A0C�AB9DC0��A0CÁ7/�DA0Wu<?@�7\5B9O8Y·PA0T=U~@�<�C?VË7\C³A0U?8�9DC
f�<?h\>�<�C?[4@N9DCXo\9O8=M�T=U?9O8�@O.&»�9DA�7\<�MN8�9DA0T=U?9DC�L?9O8�R�9O8=M�T=U?9O8=<�C?VÊ8�9O[\36C�C?9O[4@�AB9O8�9DC�L�AB9Yc<?`�9O8�L?9O8mZP8�[/7\L?9
`�9 ��C�L�50A0T=U?9DC�8�3\@N9DCÀWYAB@�L?9DCÆ9DC~@NV\9OV\9DC?V\9DMN9O@N�O@ÊV\9O8=A0T=U~@N9O@N9DCtL�c<�C�C?9DCK`�507\<?9DCÆf?9D50L�50A0C�AB9DC��D<ÀMN9DAB@
�
50A0T=UXV\9D5B9OV\9DC?9DC�V\86c<�C?9DC�f?9D50L�50A0C�AB9DC�.6¿sAB9DMN9�Z�<?p%@N8�9DC�C4<�C?VuWY7/V6C?9O@�A0M�T=U?9DC�fg50<�M�MN9DM�9O8=W_c3\V650A0T=U~@eL?9DC
Z�<?p!MN@�AB9OVYL?9O8��O9DC~@N8=7\5B9DCKZP8�[/7\L?9Ê<�C~@N9O8Pf?8�9DA0MN9O@N�D<�C?VYp%8�9DAB9O8�WY7/V6C?9O@�A0M�T=U?9O8�:�C?9O8�V6AB9\.

[\36C~@�A0C4<�AB@dc7/@�<�C�L�MN36WYAB@��D<?8�>�5¶c3\@N�D50A0T=U?9DC�Z�<�MN`�A050L�<�C?V�9DA0C?9O8�o\9O8�@�AB[/7\5B9DC�14@N8�36WYM�T=U�A0T=U~@O.6r°AB8=LYC4<�C
A0CËL?9O8�14@N8�36WYM�T=U�A0T=U~@ÊWY7/V6C?9O@�A0M�T=U?9�·�9DM�A0MN@�ABo&AB@dc7/@;<�C�LËMN36WYAB@ÊWY7/V6C?9O@�A0M�T=U?9X·�9O[\36C�C?9¾º?AB36Ct�D<?V\9¾�
507\M�MN9DC���[\36WYWÊ@�9DM��D<_±�9DAB@N9O8�9O8s:�C?9O8�V6AB9Op%8�9DA0MN9O@N�D<�C?V�<�C�LKL�AB9ufg50<?h\8*c36U?8�9ÊMN@N9DABV\@�±�9DAB@N9O8�7\<?p .}Z�C&�
MN36C�MN@N9DCX36MN�DA05050AB9O8�@�M�AB9P�O±PA0M�T=U?9DCXL?9DC�A0CXZP`�`�.
j�<�C~@N9DCXV\9O�O9DABV\@N9DCK�s5B9DA0T=U?V\9O±PA0T=U~@�MN�D<�MN@dc7\C�L?9DC�<�C�L
9DA0C?9;:�8=<?>�@�AB36C ��C�L?9O@�C�A0T=U~@PMN@�7/@N@O.}¿s7\M�U�AB9O8�o\3\8�V\9DMN@N9D505B@N9�IK3&L?9D505�A0MN@��O±�9DA0L�A0W�9DC�M�AB36C�7\5�<�C�L�MN3/�
WYAB@PA0MN@�L�AB9Êfg50<?h\8*c36U?8�9Êo\365050MN@dc7\C�L�ABVYo\36CÆL?9O8s¹�U?3\@N36MN>�U�c7/8�9ÊV\9O@N8�9DC�C~@O.�b
C_9DA0C?9DWÌ8�9D7\50A0MN@�A0M�T=U?9O8�9DC��
L?8�9DA0L�A0W�9DC�M�AB36C�7\5B9DCtIK3&L?9D505�A0MN@�L�AB9�fg50<?h\8*c36U?8�9�V\9O`�3\V\9DC <�C�L�A0CÁL?9O8�¹�U?3\@N36MN>�U�c7/8�9�o\9O8=7\C?[\9O8�@<�
±m7\MP�D<ÆA0U?8�9O8P�D<�Mdc7/@N�D50A0T=U?9DCË14@�7/`�A050A0M�AB9O8=<�C?Vupqc<�U?8�@O.}:�M�A0MN@�`�A0MPU?9D<?@N9�<�C?V\9O[&5¶c7/8�@<��3\`ÀA0CK9DA0C?9O8�MN365µ�
T=U?9DC���36C ��V6<?8=7/@�AB36CÀ9O`�9DC?p!7\5050M�� ��36M�M;3\pe: 	4<�A050AB`�8=A0<�W 
;7\<?p%@N8�9O@N9DCt[/7\C�Ce\µ-DH	]�.#¿sAB9�o\3\8Ê[&<?8��O9DW
o\9O8*c3�
�9DC~@�50A0T=U?9DC_1&A0Wu<�507/@�AB36C?9DCX9O8=<?>�@�ABo\9O8eL?8�9DA0L�A0W�9DC�M�AB36C�7\5B9O8�fg50<?h\8*c36U?8�9DC/\ H\F%��H\w	](��L�AB9sM�A0T=U�L�AB9¾�
MN9O8Pf?8=7/V\9DMN@N9D5050<�C?V��D<~±m7\C�L?@N9DC���[\36C�C~@N9DC_C�A0T=U~@�c<?`�9O8��O9D<?V\9DC�L��D<_A0U?8�9O8e�;5¶c7/8=<�C?V�`�9DAB@N8=7/V\9DC�.

-Da



ZP`�`�A050L�<�C?V�j �#k�8=7\C�M�507/@�AB36C�M�MN�&WYW�9O@N8=A0M�T=U?9DM;H/¿P�¶fg50<?h\8*c36U?8�9DC�W�3&L?9D505�C�7\T=U�b
MN9DC~`�9O8�VK9O@u7\5 .�\µ-DF	]�.
¿s7\M 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9uÂ�<�M�7\WYW�9DC�M�T=U�AB9O`�9DC�L?9O8�f�<?h\>�<�C?[4@N9;L?9O8�WY7/V6C?9O@�A0M�T=U?9DC_ZP8�[/7\L?9spqc<�U?8�@m�D<
9DA0C?9DW � 14>�8=<�C?V 
;L?9O8P�O9DC~@N8=7\5B9DCÆfg50<?h\8*c36U?8�9��D<K9DA0C?9DW^U�c36U?9O8�V\9D5B9OV\9DC?9DCË�s5B9DA0T=U?V\9O±PA0T=U~@�<�C�L��D<?8
Z�<�MN`�A050L�<�C?VP9DA0C?9O8�o\9O8�@�AB[/7\5B9DC�14@N8�36WYM�T=U�A0T=U~@��%o\36CX50A0C?[&M#3\`�9DCYC�7\T=UY8�9DT=U~@�M�<�C~@N9DC0�=.~¿sAB9eR�7/8=A07/`�5B9
�
MN@N9DU~@�pqc<?8PL�AB9�C?3\8=WYAB9O8�@N9�>�U?3\@N36MN>�U�c7/8=A0M�T=U?9;I_7/V6C?9O@Np%9D50L�MN@dc7/8�[\9\.

ZP`�`�A050L�<�C?VsF �~·�9DM�A0MN@�ABo\9�1&A0Wu<�507/@�AB36C�L?9DM�Z�<?p!MN@N9DABV\9DC�M�9DA0C?9O8�L?8�9DA0L�A0W�9DC�M�AB36C�7\5B9DC;o\9O8=L?8=A0505B@N9DC�WY7*�
V6C?9O@�A0M�T=U?9DCÊfg50<?h\8*c36U?8�9�A0C�rË9DT=U�MN9D5B±PAB8�[&<�C?VPWYAB@�9DA0C?9O8�c<?`�9O8�A0U?8�V\9D5B9OV\9DC?9DCuWY7/V6C?9O@�A0M�T=U?9DCuZP8�[/7\L?9
C�7\T=UKZ�WY7/8=A�9O@P7\5 .J\ H\Q	]�.

-¾j



Z�5B@N9O8=C�7/@�ABoK�D<?8;Â�<�M�7\WYW�9DC�M�T=U�AB9O`�<�C?V�L?9O8sf�<?h\>�<�C?[4@N9�L?9O8�c<?`�9O8sL?9O8�fg50<?h\8*c36U?8�9ÊV\9D5B9OV\9DC?9DC
ZP8�[/7\L?9�[/7\C�CÊA0C�9DA0C?9DW]L?8�9DA0L�A0W�9DC�M�AB36C�7\5B9DC�fg50<?h\8*c36U?8�9DC�W�3&L?9D505/:�C?9O8�V6AB9�7\<�T=UÊL�<?8=T=UÊL�7\M�R�9O8=L?8�9¾�
U?9DCKL?9O8PA0CKL?9O8P¹�U?3\@N36MN>�U�c7/8�9;o\9O8=7\C?[\9O8�@N9DCÆf�<?h\>�<�C?[4@N9;9DA0C?V\9DMN>�9DA0MN@e±�9O8=L?9DC�.�¿�9O8=7/8�@�ABV\9Êr°AB8�`�9D5
L?9DMPU?3\8=AB�O36C~@�7\5B9DCÆ��9DM�T=U~±PA0C�L�ABV\[\9DAB@�MNp%9D50L?9DMe±�9O8=L?9DC_A0CKL?9O8�¹�U?3\@N36MN>�U�c7/8�9;9O`�9DC?p!7\5050Mm`�9O3\`�7\T=U~@N9O@O.
b
C�L?9O8�1&A0Wu<�507/@�AB36CYo\36CKZ�WY7/8=A}9O@�7\5 .B\ H6�&]�MN@N9DABV\@�L�AB9sfg50<?h\8*c36U?8�9�`�9DA�7\<�MN8�9DA0T=U?9DC�L?9O8mR�9O8=L?8=A05050<�C?V
7\<?pT�\L�AB9mf?8�9DA0MN9O@N�D<�C?V;WY7/V6C?9O@�A0M�T=U?9O8�:�C?9O8�V6AB9m[\36C�C~@N9@:N9DL?3&T=U�`�A0M�507\C?V�C4<?8�9O8�8�9DA0T=U~@g±�9O8=L?9DC��/±�9DC�C
L�AB9�fg50<?h\8*c36U?8�9�WYAB@m9DA0C?9O8e`�9DC�7\T=U~`�7/8�@N9DC��?9O`�9DC?p!7\5050M�o\9O8=L?8=A0505B@N9DC�fg50<?h\8*c36U?8�9s3&L?9O8�WYAB@m9DA0C?9O8�c<?`�9O8
A0U?8�o\9O8=507\<?p%9DC�L?9DC�ZP8�[/7\L?9�WY7/V6C?9O@�A0M�T=U?9;·�9O[\36C�C?9¾º?AB36C�9DA0C?V\9DU?9DC�[\36C�C~@N9,\ H\�Z��H\Q	](�?M�AB9DU?9�ZP`�`�.�F4.
Â�<�L?9DW^50AB9OV\9DCÀL�AB9uA0CÆL?9DCË1&A0Wu<�507/@�AB36C?9DCKo\36CÀZ�WY7/8=A�9O@�7\5 .}o\9O8�±�9DC�L?9O@N9DCÆr°AB8�`�9D5BV\9DM�T=U~±PA0C�L�ABV/�
[\9DAB@N9DC�9O@¶±m7�9DA0C?9Ê��8*c3\h\9DC?3\8=L�C4<�C?VÀc<?`�9O8eL?9DC�`�9O3\`�7\T=U~@N9O@N9DC_rË9O8�@N9DC���MN3YL�7/h�9DMep%8=7/V650A0T=U�A0MN@<�&3\`
L�AB9�:�C?9O8�V6AB9O9DA0C�MN>�9DA0M�<�C?VÊ@�7/@�Mdc7\T=U�50A0T=U 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U�9O8�p%365BV\@O.

���(x��BÄ Ó�$~'*��$4����)�'D'*�! �+

b
CÆ7\505B9DC_3\`�9DC_`�9DM�T=U?8=AB9O`�9DC?9DCÆIK3&L?9D505B9DC_[/7\C�CÆL?9O8sL�AB9u:�8=<?>�@�AB36CÆ7\<�M�5¶c36MN9DC�L?9u¹�8�3\�O9Oh�A0W ·P7\U&�
W�9DCKL?9O8PA0L?9D7\5B9DC_Ilk�¿ `�9DM�T=U?8=AB9O`�9DC�±�9O8=L?9DC���pqc<?8�A0U?8�9DC�±�9DAB@N9O8�9DCKR�9O8=507\<?pgA0MN@q:N9DL?3&T=UKMN@N9O@�M�L�AB9
:�A0C~`�9O�DAB9DU4<�C?VuWY7/V6C?9O@�A0M�T=U?9O8�·�9DM�A0MN@�ABo&AB@dc7/@mC?3\@¶±�9DC�L�ABV?.�¿s7\MeA0W�p%365BV\9DC�L?9DC�o\3\8�V\9DMN@N9D505B@N9 �dk�9O@�U?9O8
lm<?@N@�A0C?V 
¾� IK3&L?9D505��!A0Ct9DA0C?9O8ÊR�7/8=A07\C~@N9�C�7\T=U \ a/­�]���`�9DC�c3\@�ABV\@Ê`�9O8�9DAB@�M�pqc<?8uL�AB9X»�9DM�T=U?8�9DAB`�<�C?V_L?9DM
7\<�M�5¶c36MN9DC�L?9DC�¹�8�3\�O9DM�MN9DM�L�AB9e8�9DM�A0MN@�ABo\9�Ilk�¿u.?Â�<�L?9DW V\9DU~@�9DM�o\36CY9DA0C?9O8�`�9O8�9DAB@�M�MN@N8�36W�pqc<�U?8�9DC�L?9DC
��36C ��V6<?8=7/@�AB36C�7\<�M�<�C�L�9O8�[&5¶c7/8�@�C�A0T=U~@<�?±PAB9;L�AB9DMN9��D<�MN@�7\C�L?9�[\36WYWÊ@O.
Z�50M�Z�<�MNV67\C?V6MN>�<�C?[4@uL?9DMYIK3&L?9D5050MuL�AB9DC~@u9DA0C?9�`�AB>�36507/8�9�7/[4@�ABo\9K·�9OV6AB36CÁWYAB@u9DA0C?9DW A0C�L?9O8

^ W�V\9O`�<�C?V�L?9O8ÊWY7/V6C?9O@�A0M�T=U?9DCt²P9D<?@N8=7\5050A0C�AB9�MN@�7/8�[Æo\9O8=M�T=U?9O8�@N9DC���9O8=C?p%9D50LÀ<�C�LÆ9DA0C?9O8ÊL�7/86c<?`�9O8N�
50AB9OV\9DC�L?9DC;M�T=U~±m7\T=U�o\9O8=M�T=U?9O8�@N9DC�ZP8�[/7\L?9��!ZP`�`�.=wi�=.*¿s7\Mg��9O8=C?p%9D50L�`�9DMN@N9DU~@#7\<�M��O±�9DA4C�7\U?9�`�9DAB9DA0C&�
7\C�L?9O8P50AB9OV\9DC�L?9DClS/��pNc3\8=WYABV\9DCKf?9D50L�50A0C�AB9DC�MN�&MN@N9DW�9DC��&L�AB9��D<�M�7\WYW�9DCK`�9O@N8=7\T=U~@N9O@�9DA0C?9;M�ABV6W�36A0L�7\5B9
f?3\8=WÌ7\<?p%±�9DA0MN9DC��?<�C�L�A0MN@eA0C�L?9O8 ��7/V\9Ê¹�8�3\@�<?`�9O8=7\C?�DWY7/@N9O8=A07\5}�D<K7/[4[&<�Wu<�50AB9O8�9DC��4±PAB9�A0C�ZP`�`�.=w
50A0C?[&M#3\`�9DCX7\C?V\9DL?9D<?@N9O@O.4��36WYW�9DCYL�AB9e`�9DA0L?9DC�S/��pNc3\8=WYABV\9DCYf?9D50L�50A0C�AB9DC�MN�&MN@N9DW�9eC4<�C�A0CYL?9O8�I_AB@N@N9
L?9O8eM�ABV6W�36A0L�7\5B9DC���9DM�7\WÊ@�MN@N8=<?[4@�<?8�A0C���36C~@�7/[4@<�?�\.?»�.?L�<?8=T=UK14@dc3\8=<�C?V\9DC�7\C�A0U?8�9DCXf�<?h\>�<�C?[4@N9DC��
MN3 ��C�L?9O@P7\CÆA0U?8�9O8P»�9O86c<�U?8=<�C?V6MN½#c7\T=U?9;WY7/V6C?9O@�A0M�T=U?9u·�9O[\36C�C?9¾º?AB36CÆMN@�7/@N@9�!ZP`�`�.�w�8�9DT=U~@�M�3\`�9DC0�=.
¿s7/`�9DAe`�A050L?9DCÁM�A0T=U³A0CÁ9DA0C?9DW�9¾º&>�5B36M�ABo\9DCÁR�3\8�V67\C?V��O±�9DA�C?9D<?9À14@N8=<?[4@�<?8�9DCÁ7\<�M ��9DA0C?9K7\<?p!MN@N9DAµ�
V\9DC�L?9��go\9O8=L?8=A0505B@N9XWY7/V6C?9O@�A0M�T=U?9�fg50<?h\8*c36U?8�9�3\`�9O8=U�7\5B`�L?9DMY1&ABV6W�36A0L�Mu<�C�Lt9DA0C?9�·�9DA0U?9�MN@�7/`�A05B9O84�
9Oo\9DC~@�<?9D505�±PAB9DL?9O8�<�C~@N9O8�L�AB9�¹�U?3\@N36MN>�U�c7/8�9�7/`�M�A0C?[\9DC�L?9O84��MN@�7/8�[�o\9O8=M�T=U?9O8�@N9O8XI_7/V6C?9O@Np%9D50L?`#c3\V\9DC
<�C~@N9O8=U�7\5B` L?9DM�1&ABV6W�36A0L�MO.�¿sAB9ÀI_7/V6C?9O@Np%9D50L?`#c3\V\9DC M�A0C�L MN@�7/`�A05F��L�7tM�AB9_MN@dc7/8�[\9O8�A0C³L?9O8�¹�U?3\@N3/�
MN>�U�c7/8�9�o\9O8=7\C?[\9O8�@;M�A0C�LÀ7\50M�L�AB9�o\9O8=L?8=A0505B@N9�fg50<?h\8*c36U?8�9���L?9O8�9DCËZ�<?p!MN@�AB9OV�W_c3\V650A0T=U?9O8�±�9DA0MN9�7\<?pmL�AB9
�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@��D<?86c<�T�[4�D<?pqc<�U?8�9DCÆA0MN@O. � k�9O@�U?9O8ulm<?@N@�A0C?V 
�A0MN@sMN36WYAB@s7\<�T=UË9DA0CËIK3&L?9D505�pqc<?8�L�AB9
»mA050L�<�C?V�9DA0C?9O8�A0C�MN@�7/`�A05B9DC�WY7/V6C?9O@�A0M�T=U?9DCYfg50<?h\8*c36U?8�9\.6¿�9O8�±�9DAB@N9O8�9�R�9O8=507\<?p�L?9O8�:�8=<?>�@�AB36C�A0MN@�o\36C
L?9O8�:�C?9O8�V6AB9DW�9DC?V\9��\L�AB9�±uc7\U?8�9DC�L�L?9O8�·�9O[\36C�C?9¾º?AB36C�p%8�9DABV\9DMN9O@N�O@�±�9O8=L?9DCu[/7\C�C��\7/`�U�c7\C?V6ABV?./b
MN@gM�AB9
�D<�[&5B9DA0C���MN3Y`�A050L?9O@eM�A0T=U�9DA0C?9Ê��36C ��V6<?8=7/@�AB36C�±PAB9;A0CKZP`�`�.�wY50A0C?[&Mm<�C~@N9DC_7\<�M ��L?9O8PZ�<?p!MN@�AB9OVYL?9O8
fg50<?h\8*c36U?8�9;±PAB8=L_L�<?8=T=U_L�7\MXc<?`�9O8�A0U?8�50AB9OV\9DC�L?9uMN@�7/`�A05B9uI_7/V6C?9O@Np%9D50LÀ7/`�V\9O`�8�9DWYMN@<��L�AB9u:�8=<?>�@�AB36C
[\36WYWÊ@��D<�W�14@�A05050MN@�7\C�Lt<�C�Lt9DMu±PAB8=Lt9DA0C�[\36W�>�7/[4@N9O8Yfg507/8�9�`�9O3\`�7\T=U~@N9O@O.�b
MN@uM�AB9�U�A0C?8�9DA0T=U?9DC�L
V\8�3\hZ�gMN3ÆMN@N9DABV\@uL�AB9Xfg50<?h\8*c36U?8�9Y±�9DAB@N9O8�7\<?p�<�C�LË9DMÊ[\36WYWÊ@u�D<�9DA0C?9DW Â}±�9DAµ�¶»�c7\C�L?9O8N�¶fg507/8�9�WYAB@
leI_: �!ZP`�`�.=w�8�9DT=U~@�MP<�C~@N9DC0�=.

-DF



ZP`�`�A050L�<�C?VXw � �dk�9O@�U?9O8ulm<?@N@�A0C?V 
¾� IK3&L?9D505#C�7\T=U�IK343\8�9�9O@;7\5 .�\ a/­�]�.�¿sAB9�WY7/V6C?9O@�A0M�T=U?9Y²P9D<?@N8=7\5µ�
50A0C�AB9uA0MN@sV\9DMN@N8=A0T=U?9D5B@�L�7/8�V\9DMN@N9D505B@O.��������	��
 ���
�	��7\C?pNc7\C?V650A0T=U?9���36C ��V6<?8=7/@�AB36CÀWYAB@�M�ABV6W�36A0L�7\5�o\9O8N�
M�T=U?9O8�@N9DW ��9O8=C?p%9D50L���L�7\MÊ¹�8�3\�D<?`�9O8=7\C?�DWY7/@N9O8=A07\5��-�<X"YL��
�� �"�"�W�Ê7/[4[&<�Wu<�50AB9O8�@�U�7/@O.�������������
 ���
�	�
»�9OV6A0C�CuL?9O8gWY7/V6C?9O@�A0M�T=U?9DC�·�9O[\36C�C?9¾º?AB36CÊ�O±PA0M�T=U?9DCuL?9DCÊ`�9DA0L?9DCÊf?9D50L�50A0C�AB9DC�MN�&MN@N9DW�9DC;L?9DM�1&ABV6W�3/�
A0L�MO.��������	���������
�	��:�C�L?�D<�MN@�7\C�LÆ9DA0C?9O8;<�C~o\365050MN@dc7\C�L�ABV\9DCÀ:�8=<?>�@�AB36C �%[\36W�>�7/[4@N9O8ufg507/8�9	�=.������������
�������
�	�?R�365050MN@dc7\C�L�ABV\9;:�8=<?>�@�AB36C/��Â}±�9DAµ�¶»�c7\C�L?9O8N�¶fg507/8�9	�=.

����� � ������ ��%�����
�"!$#��
 � ���&% �(' 	���� 
6� ��) � 	��%�����
� �$)9������	�	��

f�c<?8�L�AB9;1&A0Wu<�507/@�AB36C�M�W�3&L?9D505B9PL�AB9DMN9O8�ZP8�`�9DAB@�±PAB8=L�7\<?pgL�7\Me��36C?�O9O>�@�L?9O8eb
C�MN@�7/`�A050AB@dc7/@�9DA0C?9O8e9DA0C&�
�O9D50C?9DCXo\9O8=L?8=A0505B@N9DCYfg50<?h\8*c36U?8�9P7\50M�W_c3\V650A0T=U?9O8eZ�<�M�5¶c36M�<�C?V6MN>�8�3\�O9OhÊMN36507/8�9O8m:�8=<?>�@�AB36C?9DCY�D<?86c<�T�[4V\9¾�
V\8=A�
�9DC�.?¿sAB9DMPA0MN@�L�<?8=T=U�p%365BV\9DC�L?9;»�9O3\`�7\T=U~@�<�C?V\9DCÆW�3\@�ABo&AB9O8�@ �

	 leI_:�MÊ±�9O8=L?9DC]c<?`�9O8�±PAB9OV\9DC�Lt7\<�Mu7/[4@�ABo\9DCÁ·�9OV6AB36C?9DC��gL?9DCÁ��9O`�AB9O@N9DCÁL?9O8Y1436C�C?9DC�7/@�W�3/�
MN>�U�c7/8�9�L�AB9sU�7\<?>�@�Mdc7\T=U�50A0T=U�7\<�MeV\9DM�T=U�5B36M�MN9DC?9DC�WY7/V6C?9O@�A0M�T=U?9DCÆ14@N8=<?[4@�<?8�9DC�`�9DMN@N9DU?9DC��?7\<�M
�
V\9O±�3\8�p%9DC'\ a&-"]�.

	 1&ABV6W�36A0L?9�L?9D<?@N9DC�7\<?p�9DA0C?9efg50<?h\8*c36U?8�9DC~@N3\>�365B3\V6AB9mL?9DMg[\3\8�36C�7\5B9DC�I_7/V6C?9O@Np%9D50L?9DM�A0C�7/[4@�ABo\9DC
·�9OV6AB36C?9DCKU�A0C�.

	 ¿s7\M�:�8=M�T=U?9DA0C4<�C?V6MN`�A050LKMN36507/8�9O8;:�8=<?>�@�AB36C?9DC_±�9DA0MN@sA0CÆo&AB9D5B9DCÆfec7\505B9DCÆ9DA0C?9�9DA0C?�O9D50C?9�L?36WYAµ�
C�7\C~@N9�`�3\V\9DC?pNc3\8=WYABV\9DC�14@N8=<?[4@�<?8�7\<?pT�4L?9O8�9DC�f�<?h\>�<�C?[4@N9�A0C�L?9O8�1436C�C?9DC?3\`�9O8�½#c7\T=U?9�o\9O8=7\C&�
[\9O8�@PM�A0C�L/�!ZP`�`�.D-�3\`�9DC�8�9DT=U~@�MP<�C�L�<�C~@N9DC�8�9DT=U~@�M��=.

-Dw



	 leI_:��¶��9O8=C?9Ê<�C�L�7\<�MN`�8�9DT=U?9DC�L?9Ê¹�8�3\@�<?`�9O8=7\C?�O9DC��O9DABV\9DCK3\p%@P[&507/8�9;Z�C?�O9DA0T=U?9DCK9DA0C?9O8�o\9O8N�
L?8=A0505B@N9DC�14@N8=<?[4@�<?8a�!ZP`�`�.D-;<�C~@N9DCK50A0C?[&M��=.

	 Z�<�MN`�8�9DT=U?9DC�L?9�¹�8�3\@�<?`�9O8=7\C?�O9DC;±�9DA0MN9DC�3\p%@�9DA0C?9�U?9D50A0M�T=U?9�f?3\8=W �!ZP`�`�.D-�<�C~@N9DC;8�9DT=U~@�M���7\<?pT�
L�AB9�7\<?p�L�7\MmZ�<?p%@N8�9O@N9DC�L?9O8e�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@g9DA0C?9O8mWY7/V6C?9O@�A0M�T=U?9DC�fg50<?h\8*c36U?8�9�U�A0C�L?9D<?@N9O@O.

¿�9DM�±�9DAB@N9O8�9DC�9O8=M�T=U?9DA0C~@�L?9O8�Z�<?p!MN@�AB9OVÆ9DA0C?9O8�WY7/V6C?9O@�A0M�T=U?9DC fg50<?h\8*c36U?8�9X9DC?9O8�V\9O@�A0M�T=U V�c<�C�MN@�ABV\9O8
7\50M�L?9O8mZ�<?p!MN@�AB9OV;9DA0C?9O8�WY7/V6C?9O@�A0M�T=U?9DC�ZP8�[/7\L?9\.4¿sAB9�1&A0Wu<�507/@�AB36C?9DC�o\36C�Z�WY7/8=A�9O@m7\5 .;\ H6�&]�U�7/`�9DC
V\9O�O9DABV\@<��L�7/h�M�A0T=U_A0W^f�7\505B9Ê9DA0C?9O8�9DA0C?�O9D50C?9DC���L�<?8=T=UK>�U?3\@N36MN>�U�c7/8=A0M�T=U?9;r°AB8�`�9D5B`�9O±�9OV6<�C?V\9DC�o\9O8N�
L?8=A0505B@N9DC�fg50<?h\8*c36U?8�9e9DA0CXk�9DA05�L?9DM;c<?`�9O8�L?9O8�·uc36U?8�9P`�9 ��C�L�50A0T=U?9DC�WY7/V6C?9O@�A0M�T=U?9DC�fg50<�M�MN9DM��D<?8e149DAB@N9
C?9DABV\9DCX[/7\C�C��&<�W�L?9DC�Z�<?p!MN@�AB9OV�L?9O8m·uc36U?8�9��D<X9O8=W_c3\V650A0T=U?9DC�.4b
W ��9OV\9DC�M�7/@N�ÊL�7/�D<X9O8�p%3\8=L?9O8�@mL�AB9
:�8=<?>�@�AB36C;9DA0C?9O8�WY7/V6C?9O@�A0M�T=U?9DC�ZP8�[/7\L?9mL?9DC�Z�<?p!MN@�AB9OVsL?9DMgV\9DM�7\WÊ@N9DCÀc<?`�9O8gL?9O8�ZP8�[/7\L?9m50AB9OV\9DC�L?9DC
fg50<�M�MN9DMg3&L?9O8�9DA0C?9�MN>�9O�DAB9D505B9U� 	4<�7\L?8=<?>�36507/8�9	����36C ��V6<?8=7/@�AB36C �%±PAB9PA0WiIK3&L?9D505?L?9DM�WY7/V6C?9O@�A0M�T=U?9DC
Z�<�MN`�8=<�T=U�M��=.

-d�



� � � �����g	������������	�
�u����� ���}������
��B���
�Y��� �P���

����� � 
�� � ���
	������ '�� ��� ��� ��� 
 � ���
��� � ��'�����
����������() ���

¿�9O8�¹�507\M�WY7/�D<�MN@�7\C�L_[/7\C�CÆ7\<?p�W�9DU?8�9O8�9Êo\9O8=M�T=U�AB9DL?9DC?9urË9DA0MN9DCÆ>�U~�&M�AB[/7\50A0M�T=U�`�9DM�T=U?8=AB9O`�9DCK±�9O8N�
L?9DC�. kP9O8�o\3\8��D<�U?9O`�9DC³M�A0C�LÁL�AB9KI_7/V6C?9O@N36U~�&L?8�3&L?�&C�7\WYAB[ � Ilk�¿U�!��L�AB9�L�7\MXIK9DL�A0<�W�7\50M�9D5B9O[~�
@N8=A0M�T=Ut5B9DAB@N9DC�L?9Xfg5Nc<�M�M�ABV\[\9DAB@;W�3&L?9D5050AB9O8�@<��<�C�LtL�AB9�[&A0C?9O@�A0M�T=U?9X¹�507\M�WY7/>�U~�&M�AB[0��L�AB9YL�7\MuIK9DL�A0<�W
7\50M_:�C�MN9DWÊ`�5B9Ëo\36C|L�A0MN[48�9O@N9DC�I_7\M�MN9DC&��<�C�L ��7\L�<�C?V6MN>�<�C?[4@N9DC]MN@�7/@�A0MN@�A0M�T=U]`�9DM�T=U?8�9DAB`�@O.�1&A0C�L
L�AB9�`�9O@N8=7\T=U~@N9O@N9DC ��c7\C?V\9DC�MN[/7\5B9DC³V\8�3\h�V\9OV\9DC�c<?`�9O8XL?9O8�WYAB@N@�5B9O8�9DCÁp%8�9DAB9DC rË9OV65¶c7\C?V\9������ � <�C�L
L�AB9t14@N8*c36Wu<�C?V6MNV\9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DC°L?9DM�¹�507\M�WY7\M�[&5B9DA0C V\9OV\9DC�c<?`�9O8KL?9O8 ��A0T=U~@NV\9DM�T=U~±PA0C�L�ABV\[\9DAB@
�*C � �4�!�g±PAB8=LtL�7\MuR�9O8=U�7\5B@N9DC�L?9DM�¹�507\M�WY7\MuL�<?8=T=U�L�AB9��s5B9DA0T=U4<�C?V\9DCÁL?9O8�Ilk�¿ \ a\HZ�ga\a	]m`�9¾�
MN@�A0WYWÊ@O. =;¿sAB9�Ilk�¿ A0MN@�9DA0C?9u��36C~@�A0C4<�<�WYMN@�U?9O3\8=AB9���L�AB9ÊL�AB9akP�&L?8�3&L?�&C�7\WYAB[�<�C�L_L�AB9uI_7*º&±�9D505µ�
M�T=U?9�k�U?9O3\8=AB9�L?9DMP9D5B9O[4@N8�36WY7/V6C?9O@�A0M�T=U?9DCËf?9D50L?9DMs<�C~@N9O8s9DA0C?9O8s·�9DA0U?9uo\36CÆo\9O8�9DA0C?p!7\T=U?9DC�L?9DCÆR�3\8N�
7\<�M�MN9O@N�D<�C?V\9DC�o\9O8�9DA0C�ABV\@O.�1&AB9Y`�9DM�T=U?8�9DAB`�@ÊL�AB9XL?�&C�7\WYA0M�T=U?9X:�C~@¶±PA0T�[&50<�C?VK9DA0C?9DMuA0C ��C�AB@N9DM�A0WY7\5B9DC
¹�507\M�WY7/½�<�A0L?9D5B9DW�9DC~@N9DM�A0W m 8�@�MN8=7\<�W�.d¿sAB9�8*c7\<�WY50A0T=U?9DC;<�C�L;�O9DAB@�50A0T=U?9DC�14[/7\5B9DCÊL?9O8g¿��&C�7\WYAB[;50AB9¾�
V\9DCXW�9DU?8�9O8�9���8*c3\h\9DC?3\8=L�C4<�C?V\9DCËc<?`�9O8�L?9DC?9DCYL?9O8�[&A0C?9O@�A0M�T=U?9DCY¹�507\M�WY7/>�U~�&M�AB[}.
��9O@N�O@N9O8�9�A0MN@�9DA0C?9
WYAB[48�36MN[\3\>�A0M�T=U?9Yk�U?9O3\8=AB9XL?9O8u¿��&C�7\WYAB[ËL?9O8uk�9DA050T=U?9DC~o\9O8�@N9DA050<�C?V6MNp!<�C?[4@�AB36CÀ<�C�LË>�8=A0W_c7/8;V\9O9DABV/�
C?9O@<�}: 
�9O[4@N9uA0W ��9DM�T=U~±PA0C�L�ABV\[\9DAB@�MN8=7\<�W �D<_`�9DM�T=U?8�9DAB`�9DC�.?¿sAB9DMN9uZP8�`�9DAB@eo\9O8�±�9DC�L?9O@�L�AB9uIlk�¿d�
L�7_L�AB9XWY7/[48�36MN[\3\>�A0M�T=U?9�¿��&C�7\WYAB[À[\3\8�36C�7\5B9O8Y14@N8=<?[4@�<?8�9DCË�D<�`�9DM�T=U?8�9DAB`�9DCtA0MN@O.#Z�<?p%V\8=<�C�LËL?9O8
8=AB9DM�ABV\9DC 14[/7\5B9DC �"!$# ����� � ��`�9DM�T=U?8*c7\C?[\9DC M�A0T=U L�AB9 ^ C~@N9O8=M�<�T=U4<�C?V\9DC 7\<?p�L�AB9_Z�C~±�9DC�L�<�C?V
L?9O8P:�A0C?½�c<�M�M�ABV\[\9DAB@�MN@�U?9O3\8=AB9\.&¿�9DCKZ�<�MNV67\C?V6MN>�<�C?[4@e`�A050L?9DC�L�AB9so&AB9O8�I_7*º&±�9D5050M�T=U?9DCÀ�s5B9DA0T=U4<�C?V\9DC
�&%��'%)(	�+* �,*-(4�

.0/ Õ � %2143 -� =
5 �
5 
76 � H4.0-&�

.98 Õ � ­ 6 � H4. Hi�
.0/ � � � 5 Õ5 
:6 � H4. ai�

.98 � � ;=<?>* � � H4. j5�

¿sAB9;��8*c3\h\9 � A0MN@mL�AB9�9D5B9O[4@N8=A0M�T=U?9�f?9D50L�MN@dc7/8�[\9�� Õ A0MN@mL�AB9sWY7/V6C?9O@�A0M�T=U?9sb
C�L�<?[4@�AB36Cj�!A0W�p%365BV\9DC�L?9DC
L?9O8X:�A0C?p!7\T=U�U?9DAB@YU�7\5B`�9O8X7\50M�I_7/V6C?9O@Np%9D50L³`�9O�O9DA0T=U�C?9O@���<�C�L71_A0MN@YL�AB9À14@N8�36WYL�A0T=U~@N9\.�¿sAB9_9D5B9O[~�
@N8=A0M�T=U?9K·P7\<�WY507\L�<�C?V6M�L�A0T=U~@N9 ;=<?> � EL�&@�A��B@ < �!��±�3\`�9DA�EKL�AB9�:�5B9DW�9DC~@�7/8=507\L�<�C?VË<�C�LC@�A�<�C�L@ < L�AB9Ëk�9DA050T=U?9DC?�D7\U�50L�A0T=U~@N9ÀL?9O8Kb 36C?9DC°`��O±;.e:�5B9O[4@N8�36C?9DC°`�9O�O9DA0T=U�C?9DC��e[/7\C�C 7\<?puL?9DC A0C°L?9O8Ilk�¿Ì`�9O@N8=7\T=U~@N9O@N9DC ��c7\C?V\9DC&��<�C�LÁÂ}9DAB@�MN[/7\5B9DC�o\9O8=C�7\T=U�5¶c7\M�M�ABV\@u±�9O8=L?9DC �	�/´s<�7\M�Aµ�¶²P9D<?@N8=7\50AB@dc7/@�
	�
\ a\H	]�.�¿�9O8PR�9O8=M�T=U�AB9O`�<�C?V6M�MN@N8�36WD� � = 5FE � A0MN@�A0C�L?9O8�Ilk�¿¸9O`�9DC?p!7\5050M�o\9O8=C�7\T=U�5¶c7\M�M�ABV\`�7/84��±PAB9s9DA0C?9
ZP`�M�T=U�c7/@N�D<�C?VXWYAB@ k�A05Bp%9�L?9O8�9O8=MN@N9DC_<�C�L�L?8=AB@N@N9DC_I_7*º&±�9D505BV65B9DA0T=U4<�C?V��O9DABV\@ �

GG � � = 5FE � GG
H .0/ Õ H 8

C0=
� = ��- � � H4. Fi�

IKJ p�t �&p7L {!r-}!x	zFzFpT�(��x	v	��p�v zFt v��CM�p�tO�&pTr J p�zF�-�&r(p�t M	x	v	�3zF{�| }�r(pTr sZr(x	~&�(t {�v	p�v pTrF��Nx	| | ����oqt pl� t �F�(| pTr(pQ� r(p�t p
��p���|ON}!v	��pPM�pT�Fr-N}!�!��t v,�&pTr4Q {!r({�v�}O��}4�SRUTWVYX x	v����&t p��=N{��-�	z��(p�vZM	t zF| }!v	�at v\[�]�suz4M�p�{UM�}!�-�<�(pT�(p�v\^@p�zF�-�<�Bt v`_
�&t ���"p�t �(p�v���}4�FaUbcTUTSVYXedUf��

-D�



¿sAB9�:�ABV\9DC�M�T=U�7/p%@N9DCtL?9DM;IK9DL�A0<�WYM�V\9DU?9DCtA0CÀL�AB9�»�9O�DAB9DU4<�C?V��O±PA0M�T=U?9DCÀ9D5B9O[4@N8=A0M�T=U?9O8;f?9D50L�MN@dc7/8�[\9
<�C�LK14@N8�36WYL�A0T=U~@N9���L?9DW o\9O8=7\505BV\9DW�9DA0C?9O8�@N9DC m U�WYM�T=U?9DC_��9DMN9O@N�

� � � ) / Õ 3 � 143 < <@JE = 5FE 1 �
-
H @JE . � 3

-
@JE � 1 / Õ � � H4. wi�

9DA0C��\±�3\`�9DA�L�AB9�·�9DM�A0MN@�ABo&AB@dc7/@ ��L�AB9�A0C~o\9O8=MN9 ��9DAB@NpNc7\U�ABV\[\9DAB@
�
��G�`�9O�O9DA0T=U�C?9O@O.4¿s7\M�o\9O8=7\505BV\9DW�9DA0C?9O8�@N9

m U�WYM�T=U?9Y��9DMN9O@N�Y±PAB8=LÆ7\<�MsL?9O8;»�365B@N�DWY7\C�C?V65B9DA0T=U4<�C?V�L�<?8=T=UËI_AB@N@N9D50<�C?V�c<?`�9O8�L?9DCt��9DM�T=U~±PA0C&�
L�ABV\[\9DAB@�MN8=7\<�W¢9O8=U�7\5B@N9DC \ a*j �ga\F&]�.#b
C�L?9O8_c<?`�9O8�±PAB9OV\9DC�L?9DCtIK9DU?8=U?9DAB@ÊL?9O8�Ilk�¿P�¶Z�C~±�9DC�L�<�C?V\9DC
[/7\C�C�L�AB9DMN9DM���9DMN9O@N�Ê±�9DMN9DC~@�50A0T=U�o\9O8�9DA0C?p!7\T=U~@P±�9O8=L?9DC \ a\H	]�<�C�L�pqc<�U?8�@e7\<?p

� � � ) / Õ 3 � 1�� � H4. ���

¿s<?8=T=UK:�A0C�MN9O@N�O9DC�o\36CÆ�s5 .W� H4. ����A0C3� H4. ai�m9O8=U�c7\5B@�WY7\CKL�AB9sb
C�L�<?[4@�AB36C�MNV65B9DA0T=U4<�C?V
5 Õ
5 
 � .0/ � ) / Õ � � .0/ ��� 1	� 6 � H4. �i�

L�AB9ÆL�AB9Æ�O9DAB@�50A0T=U?9À:�C~@¶±PA0T�[&50<�C?V�L?9DM�I_7/V6C?9O@Np%9D50L?9DM�`�9DMN@�A0WYWÊ@�<�C�L L�<?8=T=U L?9DC]��9DM�T=U~±PA0C�L�ABV/�
[\9DAB@�MN@N9O8=W�7\C°L�AB9Æ¹�507\M�WY7\MN@N8*c36Wu<�C?V�V\9O[\3\>�>�9D5B@�A0MN@O.�¿sAB9Æb
C�L�<?[4@�AB36C�MNV65B9DA0T=U4<�C?Vtpqc<�U?8�@X7\<?pÊL�AB9
+�
4V�#;�<��)W�<X"YZ� ���"g�#0����h	��$4
	YL� .�¿sAB9DMN9O8�L�A0W�9DC�M�AB36C�M�5B36MN9Y¹g7/8=7\W�9O@N9O8�T=U�7/8=7/[4@N9O8=A0M�AB9O8�@�L�7\M;R�9O8=U�c7\5B@
�
C�A0M�o\36C_[\36C~o\9O[4@�ABo\9O8ÊI_7/V6C?9O@Np%9D50L�c7\C�L?9O8=<�C?V .0/ � ) / Õ �e�D<ÆL�A0M�M�AB>�7/@�ABo\9O8�I_7/V6C?9O@Np%9D50L�c7\C�L?9O8=<�C?V
���� Õ �%p%365BV\@m7\<�M�L?9DW�5B9O@N�O@N9DC�k�9O8=W�L?9O8�8�9DT=U~@N9DCK149DAB@N9�`�9DA�8*c7\<�WY50A0T=U�[\36C�MN@�7\C~@N9O8e·�9DM�A0MN@�ABo&AB@dc7/@��=.
I_7\C�C�A0WYWÊ@;7\C���L�7/h_@¶�4>�A0M�T=U?9YrË9O8�@N9,C+(Y<�C�L���(�pqc<?8 ) `��O±;. Õ 7\<?peL?9O8�14[/7\507 Dm9¾º?A0MN@�AB9O8�9DC�.
¿s7\WYAB@ep%365BV\@ �

GGGG
% .0/ � ) / Õ �

� � Õ
GGGG
8 %UD�=0C+(���(� D	��( � %UD	C+(� � ��


�
� � 

� � � H4. Qi�

¿s7/`�9DA}A0MN@ ��
 �'%BD�=;=���L�AB9P8�9DM�A0MN@�ABo\9;Â}9DAB@�MN[/7\507Ê<�C�L �
� � D�=&C+(�L�AB9s��36C~o\9O[4@�AB36C�MN�O9DAB@�MN[/7\507&.&b
MN@mL�AB9
9D5B9O[4@N8=A0M�T=U?9 ��9DAB@NpNc7\U�ABV\[\9DAB@�<�C?9DC�L�50A0T=U�V\8�3\hZ�?50AB9OV\@�L?9O8�14>�9O�DA07\5Bp!7\505�L?9O8mA0L?9D7\5B9DC�Ilk�¿�o\3\8D.&¿s7uL?9O8
¿sA�
�<�M�AB36C�MN@N9O8=W 7\<?pmL?9O8�8�9DT=U~@N9DC�149DAB@N9YL?9O8�b
C�L�<?[4@�AB36C�MNV65B9DA0T=U4<�C?V�L�7\C�CÆ9DC~@NpNc7\505B@<��M�A0C�LÀL�AB9�WY7*�
V6C?9O@�A0M�T=U?9DCÆf?9D50L�50A0C�AB9DCKA0C_L�7\M�¹�507\M�WY7 �D9DA0C?V\9Op%8�3\8�9DC 
\.�b
CÆL�AB9DMN9O8�ZP8�`�9DAB@�[\36WYWÊ@�7\<�M�M�T=U�50AB9Oh650A0T=U
L�AB9�A0L?9D7\5B9mIlk�¿ �D<?8gZ�C~±�9DC�L�<�C?VZ�*L�7�L�AB9�kP�4>�3\@�U?9DMN9�o\9O8�@N8�9O@N9DC�±PAB8=L��dL�7/hd)FhL��
��1�#b
C�MN@�7/`�A050AB@dc7/@N9DC
[\3\8�36C�7\5B9O8PWY7/V6C?9O@�A0M�T=U?9O8�fg50<?h\8*c36U?8�9DC�MN36507/8�9;:�8=<?>�@�AB36C?9DC�7\<�M�5¶c36MN9DC�[�c36C�C?9DC�.
:�A0C�±�9DAB@N9O8�9O8�±PA0T=U~@�ABV\9O8PL�A0W�9DC�M�AB36C�M�5B36MN9O8e¹g7/8=7\W�9O@N9O8�L?9O8�Ilk�¿¸A0MN@�L�7\M��"����
	��+�
�b����<�(
��

� � H % �� = 6 � H4.0-O­L�

±�3\`�9DA�L�AB9YR�7/8=A07/`�5B9 � pqc<?8uL?9DCt@�U?9O8=WYA0M�T=U?9DCt¿�8=<�T�[tMN@N9DU~@O.g¿s7\Mu¹�507\M�WY7*�¶»�9O@�7_`�9DM�T=U?8�9DAB`�@;L�7\M
R�9O8=U�c7\5B@�C�A0Mmo\36C�@�U?9O8=WYA0M�T=U?9O8��D<KWY7/V6C?9O@�A0M�T=U?9O8�:�C?9O8�V6AB9DL�A0T=U~@N9\.
¿sAB9KU~�&L?8�3&L?�&C�7\WYA0M�T=U?9DC³��8=<�C�L?V65B9DA0T=U4<�C?V\9DC�pqc<?8YL?9DC f�7\505e9DA0C?9O8�[\36W�>�8�9DM�M�AB`�5B9DCÁ²P9O±�@N36C&�

½�c<�M�M�ABV\[\9DAB@ÀM�A0C�L L�AB9 ��36C~@�A0C4<�AB@dc7/@�MNV65B9DA0T=U4<�C?V � I_7\M�MN9DC~`�A0507\C?�	�!�;L�AB9 ²�7Do&AB9O8N�
14@N3\[\9DM
�
�s5B9DA0T=U4<�C?V
�%b
W�>�<�50MN`�A0507\C?�	��<�C�L�L�AB9�:�C?9O8�V6AB9OV65B9DA0T=U4<�C?V?.�¿sAB9�9O8=MN@N9DCK`�9DA0L?9DCK�s5B9DA0T=U4<�C?V\9DCK507\<?@N9DC	�

5 ;5 
 3 .�� � ; ) � � ­ 6 � H4.0-\-&�

;
5 )
5 
 3 ; � ) � . � ) � � . � 3 � 3 .���� 6 � H4.0-DHi�

-DQ



±�3\`�9DAeL�AB9�R�7/8=A07/`�5B9DC ; <�C�L � pqc<?8YL�AB9K¹�507\M�WY7\L�A0T=U~@N9�`��O±;.�L?9DC o&A0MN[\36MN9DC 14>�7\C�C4<�C?V6MN@N9DC�MN3\8MN@N9DU?9DC�.�¿sAB9Ê��36W�>�36C?9DC~@N9DCKL?9DM�k�9DC�MN3\8=M�507\<?@N9DC

� A � � ;�� � 5 CSA
5�� � 3 5 C��5�� A � H a�� A � .�� )
	 3�� � A � .�� ) 6 � H4.0-Dai�

±�3\`�9DA � L�AB9�[&A0C?9DWY7/@�A0M�T=U?9�RsA0MN[\36M�AB@dc7/@�`�9O�O9DA0T=U�C?9O@O.4¿sAB9PRsA0MN[\36M�AB@dc7/@�A0MN@�A0CYL?9O8m��3\8�36C�7Ê7\<?p%V\8=<�C�LL?9O8mL?3\8�@mU?9O8�8=M�T=U?9DC�L?9DCXV\9O8=A0C?V\9DC�k�9DA050T=U?9DC?[\36C?�O9DC~@N8=7/@�AB36C�A0C�L?9O8e·�9OV\9D5}o\9O8=C�7\T=U�5¶c7\M�M�ABV\`�7/84�4±PAB8=L
:N9DL?3&T=U;A0C;L?9DCÊ1&A0Wu<�507/@�AB36C?9DC�L�AB9DMN9O8�ZP8�`�9DAB@�7\<�M�C4<�W�9O8=A0M�T=U?9DCÊ��86c<�C�L?9DC�<�C~@N9O8�R�9O8=C�7\T=U�5¶c7\M�M�ABV6<�C?V
L?9O8sR�3650<�W�9DC~o&A0MN[\36M�AB@dc7/@
��WYAB@NV\9Opqc<�U?8�@9�!M�AB9DU?9�ZP`�M�T=U�C�.=a4. Hi�=. ^ C~@N9O8 � o\9O8=MN@N9DU~@;WY7\CÀL�AB9���8=7/p%@
�
L�A0T=U~@N9\.}¿sAB9ÊZ�C?[\3\>�>�50<�C?V�L?9DM�9D5B9O[4@N8�36WY7/V6C?9O@�A0M�T=U?9DCÆf?9D50L?9DM�7\C_L�7\Ms14@N8*c36Wu<�C?V6MNp%9D50L�9O8�V6AB`�@�M�A0T=U
L�<?8=T=UËL�AB9Y»�9O86c<�T�[&M�A0T=U~@�ABV6<�C?V_L?9O8 ��3\8�9DC~@N�O[48=7/p%@�L�A0T=U~@N9�1 / Õ A0CËL?9O8Ê²�7Do&AB9O8N�
14@N3\[\9DM
�
�s5B9DA0T=U4<�C?V?.
f�c<?8�L�AB9�U�AB9O8�L�<?8=T=U?V\9Opqc<�U?8�@N9DC ^ C~@N9O8=M�<�T=U4<�C?V\9DC A0MN@�L�AB9���8=7Do&AB@�7/@�AB36C�MN[48=7/p%@�L�A0T=U~@N9 ; + A0W R�9O8N�V65B9DA0T=UË�D<?8 ��3\8�9DC~@N�O[48=7/p%@�L�A0T=U~@N9Xo\9O8=C�7\T=U�5¶c7\M�M�ABV\`�7/8;[&5B9DA0C���L�.�U�.�9DM;±PAB8=L � �'1 / Õ V\9DMN9O@N�O@O.g¿sAB9
��3\8�9DC~@N�O[48=7/p%@�L�A0T=U~@N9Ê[/7\C�C�<�C~@N9O8�R�9O8�±�9DC�L�<�C?V�o\36C .�� Õ � � 7\50M

� . � � = =/H %@�)3 � Õ � . � Õ =`% � H4.0-¾j5�

V\9DM�T=U?8=AB9O`�9DC]±�9O8=L?9DC�.�I_7\C|M�AB9DU~@<��L�7/h L�AB9�WY7/V6C?9O@�A0M�T=U?9Á:�C?9O8�V6AB9DL�A0T=U~@N9 ��=;=/H %�V\9DC�7\<�MN3 A0C
�s5 .&� H4.0-DHi�t9DA0C?V\9DU~@�±PAB9 L?9O8�@�U?9O8=WYA0M�T=U?9 ¿�8=<�T�[}.�I_7\CÎMN>�8=A0T=U~@�L�7\U?9O8�o\36W �dWY7/V6C?9O@�A0M�T=U?9DC
¿�8=<�T�[ 
\.�¿�9O8�8�9DT=U~@N9�k�9O8=WnA0C � H4.0-¾j5��±PAB8=L_7\50M��DWY7/V6C?9O@�A0M�T=U?9X14>�7\C�C4<�C?V 
 �%9DC?V65 .�k�9DC�M�AB36C0�m`�9¾�
�O9DA0T=U�C?9O@O.�b
MN@YL?9O8�@�U?9O8=WYA0M�T=U?9�¿�8=<�T�[�[&5B9DA0C�V\9OV\9DC�c<?`�9O8YL?9DW�WY7/V6C?9O@�A0M�T=U?9DC³¿�8=<�T�[ ��� �z-&�!�
MN3u[/7\C�C�L�7\Mm¹�507\M�WY7uL?9O8 ��3\8�9DC~@N�O[48=7/p%@e[\9DA0C?9DCX±�9DMN9DC~@�50A0T=U?9DC�r°A0L?9O8=MN@�7\C�LX9DC~@NV\9OV\9DC�MN9O@N�O9DC_<�C�L
L�7\MYI_7/V6C?9O@Np%9D50L [/7\C�CÁL�7\MY¹�507\M�WY7Æ�D<�M�7\WYW�9DC?>�8�9DM�MN9DC�3&L?9O8�o\9O8=L�c<�C�C?9DC�.�149DU?8�[&5B9DA0C?9�rË9O8�@N9
o\36C �ÀM�A0C�LXA0C�±�9DAB@N9DC�»�9O8�9DA0T=U?9DC�L?9O8���3\8�36C�7%�&A0C�MN`�9DMN36C�L?9O8�9�A0CYL?9DCNk�c36U?9DC�M�T=U�A0T=U~@N9DC��&A0CXL?9DC?9DC
MN36507/8�9P:�8=<?>�@�AB36C?9DCY7\<�MNV\9D5¶c36MN@�±�9O8=L?9DC��6V\9OV\9O`�9DC�.&¿s7/8=<�Wi±�9O8=L?9DC�U�AB9O8�[\36W�>�8�9DM�M�AB`�5B9�1&A0Wu<�507/@�AB3/�
C?9DCXL�<?8=T=U?V\9Opqc<�U?8�@O.~¿sAB9�@¶�4>�A0M�T=U?9�Z�<�MN`�8�9DAB@�<�C?V6MNV\9DM�T=U~±PA0C�L�ABV\[\9DAB@�o\36C�Ilk�¿P��rË9D505B9DC�A0W ¹�507\M�WY7
A0MN@�L�AB9�Z�5Bp%o��9DC?V\9DM�T=U~±PA0C�L�ABV\[\9DAB@ ��� � � =%�&% ; ��G���=\.�¿sAB9KZ�5Bp%o��9DC?�O9DAB@YA0MN@�7\<?p�L?9O8 ��c7\C?V\9DC�MN[/7\507jD
L?9 ��C�AB9O8�@�7\50M � � � D�= ��� .e¿sAB9Ë:�C?9O8�V6AB9OV65B9DA0T=U4<�C?V�`�9DM�T=U?8�9DAB`�@�L�AB9Æ�O9DAB@�50A0T=U?9Ë:�C~@¶±PA0T�[&50<�C?VÁL?9O8
��9DM�7\WÊ@N9DC?9O8�V6AB9DL�A0T=U~@N9��|9DA0C?9DM�A0C ��C�AB@N9DM�A0WY7\5B9DC�¹�507\M�WY7/9D5B9DW�9DC~@N9DMO. ^ A0MN@eV\9OV\9O`�9DC_L�<?8=T=U	�

� � ��=
H % 3 ;

C0=
H 3 ; E�� � H4.0-DFi�

¿s7/`�9DA�A0MN@�EÊL�AB9�A0C�C?9O8�9�:�C?9O8�V6AB9DL�A0T=U~@N9;>�8�3YI_7\M�MN9DC?9DA0C�U?9DAB@O.
¿s7\M��s5B9DA0T=U4<�C?V6M�MN�&MN@N9DW¢Wu<?hKL�<?8=T=UÀ9DA0C?9�Â�<�MN@�7\C�L�MNV65B9DA0T=U4<�C?V�7/`�V\9DM�T=U�5B36M�MN9DCt±�9O8=L?9DC�.�f�c<?8

L�AB9_1436C�C?9DC?[\3\8�36C�7Æ±PAB8=LÁL�AB9�9DA0C?9DM�A0L?9D7\5B9DC�9DA0C�7/@N36WYABV\9DC �s7\MN9DMXU?9O8=7\C?V\9O�O3\V\9DC�.�¿sAB9DMN9K²�c7\U?9¾�
8=<�C?VÊA0MN@�7\<?p%V\8=<�C�LXL?9O8mV\9O8=A0C?V\9DC�k�9DA050T=U?9DC?[\36C?�O9DC~@N8=7/@�AB36C�A0Wi[\3\8�36C�7\5B9DC�¹�507\M�WY7;V\9O8�9DT=U~@Np%9O8�@�ABV\@O.
¿s7\M�¹�507\M�WY7sA0MN@#9DA0C?9mU~�&L?8�3&L?�&C�7\WYA0M�T=UuA0L?9D7\5B9mfg5Nc<�M�M�ABV\[\9DAB@O.*b
C�L�AB9DMN9O8�ZP8�`�9DAB@#±�9O8=L?9DCur¸c7/8=W�9D5B9DAµ�
@�<�C?V6MN>�8�3\�O9DM�MN9mo\9O8=C�7\T=U�5¶c7\M�M�ABV\@<�6L�7sL�AB9mL?�&C�7\WYA0M�T=U?9m:�C~@¶±PA0T�[&50<�C?V�L?9DM�I_7/V6C?9O@Np%9D50L?9DM�<�C~@N9O8=M�<�T=U~@
±�9O8=L?9DC�MN365054<�C�LuL�AB9�kP9DAB�D<�C?VsL?9DMg¹�507\M�WY7\MgL�7/`�9DA4C�A0T=U~@�A0W I_AB@N@N9D5B>�<�C?[4@#MN@N9DU~@O.6¿s7\MgV\9DM�T=U�5B36M�MN9¾�
C?9�14�&MN@N9DWÎL?9O8mA0L?9D7\5B9DC�Ilk�¿P�
�s5B9DA0T=U4<�C?V\9DC�pqc<?8�9DA0CX[\36W�>�8�9DM�M�AB`�5B9DM�¹�507\M�WY7Ê507\<?@N9O@mMN36WYAB@�<�C~@N9O8
L?9DC�V\9DC�7\C�C~@N9DCKR�9O8�9DA0C?p!7\T=U4<�C?V\9DC	�

5 ;5 
 3 � ) � . � ; � � ; � .�� ) � 6 � H4.0-Dwi�

H/­



;
5 )
5 
 3 ; � ) � . � ) � � . � 3 1 / Õ 6 � H4.0-d���

5 Õ
5 
 � .0/ � ) / Õ � 6 � H4.0-D�i�

5 �
5 
 3 .�� Ò � ­ 6 � H4.0-DQi�

WYAB@eL?9DCK²P9O`�9DC~`�9DL�A0C?V6<�C?V\9DC

1 � -
% .0/ Õ 6 � H4. H/­L�

.�� Õ � ­ 6 � H4. H&-&�
� � � ) / Õ 6 � H4. H\Hi�
� � �����³-&� ; E�� � H4. H\ai�

¿sAB9 �s5B9DA0T=U4<�C?V � H4. H\ai�ÀA0MN@ËL�AB9³Â�<�MN@�7\C�L�MNV65B9DA0T=U4<�C?V?.�b
W«L?8�9DA0L�A0W�9DC�M�AB36C�7\5B9DC]f�7\505�A0MN@��@��L�7\M
R�9O8=U�c7\5B@�C�A0MPL?9O8sMN>�9O�DA���M�T=U?9DC_r¸c7/8=W�9DC��}pqc<?8�9DA0C_A0L?9D7\5B9DMP9DA0C�7/@N36WYABV\9DM;�s7\M�WYAB@�� � >H V\9OV\9O`�9DC�.¿�9O8P:�C?9O8�V6AB9DMN@N8�36WYL�A0T=U~@N9Oo\9O[4@N3\8 Ò A0C�L?9O8P:�C?9O8�V6AB9O`�A0507\C?�OV65B9DA0T=U4<�C?V�A0MN@e±PAB9sp%365BV\@PL?9 ��C�AB9O8�@ �

Ò �
� � �
� �³- 3 ;

C0=
H 3

��=
% 	Æ) �e� ) � Õ � Õ % � � H4. H*j5�

b
C�L?9O8�:�C?9O8�V6AB9O`�A0507\C?�OV65B9DA0T=U4<�C?VQ� H4.0-DQi�eM�A0C�L�[\9DA0C?9u14@N8=7\U�50<�C?V6M
�g`��O±;.?9¾º&@N9O8=C?9DC kP9DAB�D<�C?V6MN@N9O8=W�9
9DC~@�U�7\5B@N9DC��\L�7�L�AB9�o\3\8=50AB9OV\9DC�L?9eZP8�`�9DAB@gC�A0T=U~@gb
C�MN@�7/`�A050AB@dc7/@N9DC�<�C~@N9O8=M�<�T=U~@<�6L�AB9m7\<?p�14@N8=7\U�50<�C?V6MNo\9O8N�
50<�MN@N9DC�`��O±;.�9¾º&@N9O8=C?9O8�kP9DAB�D<�C?VY`�9O8=<�U?9DC�.�¿sAB9DMN9Ê>�U~�&M�AB[/7\50A0M�T=U?9DC�¹�8�3\�O9DM�MN9uM�A0C�LKA0CKL?9DCK@�AB9Op%9O8�9DC
1&T=U�A0T=U~@N9DCKL?9O8s1436C�C?9DC�7/@�W�36MN>�U�c7/8�9�o\36CK»�9DL?9D<?@�<�C?V?.
b
C�L?9DC�W�9DA0MN@N9DCÁ1&A0Wu<�507/@�AB36C?9DCËL�AB9DMN9O8uZP8�`�9DAB@�±PAB8=LtL?9O8u¿�8=<�T�[4V\8=7\L�AB9DC~@uA0C��s5 .&� H4.0-d���;o\9O8N�

C�7\T=U�5¶c7\M�M�ABV\@<��±m7\M�7\<?p%V\8=<�C�LÀL?9DMs[&5B9DA0C?9DCÆ¹�507\M�WY7*�¶»�9O@�7�A0CÀL?9O8;<�C~@N9O8�9DCË��3\8�36C�7�9DA0C?9��D<�5¶c7\M�M�ABV\9
²�c7\U?9O8=<�C?VÁL�7/8=MN@N9D505B@/�!M�AB9DU?9ÀZP`�M�T=U�C�.D-/. Hi��<�C�L �D<?8�ZP`�[\3\>�>�50<�C?V�L?9O8�:�C?9O8�V6AB9OV65B9DA0T=U4<�C?V�o\36W
14�&MN@N9DW pqc<�U?8�@O.}¿sAB9�»�9DM�T=U�5B9D<�C�ABV6<�C?V�L?9O8�¹�507\M�WY7\MN@N8*c36Wu<�C?V�A0MN@sL�7\C�CÀ5B9DL�ABV650A0T=U_L�<?8=T=UÆL�AB9 ��3\8N�
9DC~@N�O[48=7/p%@�L�A0T=U~@N9�V\9OV\9O`�9DC�.gb
MN@�L�AB9�14@N8*c36Wu<�C?V6MNV\9DM�T=U~±PA0C�L�ABV\[\9DAB@�L?9DM�¹�507\M�WY7\Mu[&5B9DA0CtV\9OV\9DC�c<?`�9O8
L?9O8�Z�5Bp%o��9DC?V\9DM�T=U~±PA0C�L�ABV\[\9DAB@<��MN3�[�c36C�C?9DC L?9DMY±�9DAB@N9O8�9DC L�AB9_k�9O8=W�9Æ7\<?p;L?9O8�50A0C?[\9DC°149DAB@N9_o\36C
�s5 .&� H4.0-d���mo\9O8=C�7\T=U�5¶c7\M�M�ABV\@�±�9O8=L?9DC��?±�36WYAB@�M�A0T=UKL�AB9DMN9;7\<?p

1 / Õ � � 6 � H4. H\Fi�

L�AB9Æ�s5B9DA0T=U4<�C?V�pqc<?8Y9DA0C³[48=7/p%@Np%8�9DAB9DM�I_7/V6C?9O@Np%9D50L���8�9DL�<?�DAB9O8�@O.�I_7\C L?86c<�T�[4@�A0W�[48=7/p%@Np%8�9DAB9DC f�7\505
L�7\M R�9O8=U�c7\5B@�C�A0MÁo\36Cn14@N8�36WYL�A0T=U~@N9�<�C�LÌI_7/V6C?9O@Np%9D50LÌL�<?8=T=U 9DA0C?9 3\8�@�M�7/`�U�c7\C?V6ABV\9�f�<�C?[4@�AB36C
��� � 6��+6�� �-=`%�7\<�M<��MN3YL�7/hYV6A05B@ �

.0/ Õ � ��� � 6��+6�� � Õ � H4. H\wi�

`��O±;.

� � 1 � Õ� = � � H4. H6���

¿�9O8P¹g7/8=7\W�9O@N9O8���U?9DABh\@�A0W :�C?V650A0M�T=U?9DC � f?3\8=T¾9¾�¶f?8�9O9�¹g7/8=7\W�9O@N9O8 
\.}¿sAB9;¿sABo\9O8�V\9DC?�O`�A050L�<�C?Vuo\36C
�s5 .&� H4. H\wi��pqc<�U?8�@�7\<?p%V\8=<�C�L L?9O8X¿sABo\9O8�V\9DC?�Op%8�9DA0U?9DAB@YL?9DMXI_7/V6C?9O@Np%9D50L?9DMX7\<?p Õ � . � � ­&.�¿sAB9DM

H&-



ZP`�`�A050L�<�C?VÁ� ���q)*#Z.&���s149OV6W�9DC~@�9DA0C?9O8KWY7/V6C?9O@�A0M�T=U?9tfg50<?h\8*c36U?8�9\.�����X"Y5�*���Po\9O8=L?8=A0505B@N9Æ�O�&50A0C�L?9O8N�
MN�&WYW�9O@N8=A0M�T=U?9;WY7/V6C?9O@�A0M�T=U?9Êfg50<?h\8*c36U?8�9\.

`�9DL?9D<?@N9O@<��L�7/h_L?9O8Ê¹g7/8=7\W�9O@N9O8 � @N8�3\@N��MN9DA0C?9O8ÊA0W 7\505BV\9DW�9DA0C?9DCÀV\9OV\9O`�9DC?9DC m 8�@�M�7/`�U�c7\C?V6ABV\[\9DAB@
9DC~@�507\C?V�:N9DL?9O8m9DA0C?�O9D50C?9DC�WY7/V6C?9O@�A0M�T=U?9DC�f?9D50L�50A0C�AB9�[\36C�MN@�7\C~@�A0MN@O.&��3\8�36C�7\5B9;�s5B9DA0T=U?V\9O±PA0T=U~@N9�M�A0C�L
A0W 7\505BV\9DW�9DA0C?9DC�A0C�MN9DU?8�V6<?@N9O8P²�c7\U?9O8=<�C?V�[48=7/p%@Np%8�9DA .

����� � ���
��� ��� � � '���� 	����

�#��'�
����
¹�507\M�WY7\5B343\>�M�M�A0C�LXL?9O8e��8=<�C�L?`�7\<�MN@N9DA0CYL?9O8e1436C�C?9DC?[\3\8�36C�7&.&ZP[4@�ABo\9�·�9OV6AB36C?9DC��&A0CXL?9DC?9DCXMN36507/8�9
:�8=<?>�@�AB36C?9DCÀo\3\8�8=7\C?V6ABVÆMN@�7/@N@-��C�L?9DC��#M�A0C�LËo\36C�<�C?�~c7\U�50ABV\9DC ��343\>�MuL�<?8=T=U�MN9O@N�O@<��±PAB9�1&7/@N9D5050AB@N9DC&�
7\<?p!C�7\U�W�9DCËA0W¢: ^ RP��<�C�LË·uc36C~@NV\9DC�50A0T=U~@;o\36C�k�·PZPlm:��g1 m k m <�C�L � m k�� m k �O9DABV\9DC�.#��3/�
8�36C�7\5B9 ��343\>�MeM�A0C�LX`�3\V\9DC?pNc3\8=WYABV\9�WY7/V6C?9O@�A0M�T=U?9Êfg50<?h\8*c36U?8�9DC��&L?9O8�9DC�f�<?h\>�<�C?[4@N9�A0C�L?9O8�L�A0T=U~@N9DC
¹�U?3\@N36MN>�U�c7/8�9;o\9O8=7\C?[\9O8�@�M�A0C�L�.&b
WÌp%365BV\9DC�L?9DC�±�9O8=L?9DCKL�AB9�pqc<?8PL�AB9DMN9ÊZP8�`�9DAB@m±PA0T=U~@�ABV6MN@N9DC_:�ABV\9DC&�
M�T=U�7/p%@N9DC_WY7/V6C?9O@�A0M�T=U?9O8Pfg50<?h\8*c36U?8�9DC�[&<?8����D<�M�7\WYW�9DC?V\9Op!7/h\@O.
:�A0C?9,+�
4V�#;�<��)W�<X"YZ�d
J�"��h%� )*#u)(�sA0MN@s7\C�:N9DL?9O8Ê14@N9D505B9Ê>�7/8=7\505B9D5��D<�W¢I_7/V6C?9O@Np%9D50L Õ <�C�LKV\9DC�c<?V\@

L?9O8��s5B9DA0T=U4<�C?V � �
��	 � �

���
 � �
���� �

^ C~@N9O8�9DA0C?9O8 +�
4V�#;�<��)W�<X"YZ�"# 
�� �<[@�;7�	YL����o\9O8=MN@N9DU~@�WY7\C�9DA0C�R�3650<�W�9DC��gL�7\Muo\36CÁf?9D50L�50A0C�AB9DCt9DA0C&�
V\9DM�T=U�5B36M�MN9DCÌ±PAB8=L���L�AB9 9DA0C?9 9DA0C?p!7\T=UÌV\9DM�T=U�5B36M�MN9DC?9��;<?8�o\9�M�T=U�C?9DA0L?9DC �!ZP`�`�.q� 50A0C?[&M��=.Y¿�9O8
+�
4V�#;�<��)W�<X"YZ�O
�� �<[ 
�� Õ � ��Ò
A0MN@;9DC~@�507\C?VÆ9DA0C?9O8ufg50<?h\8*c36U?8�9Y[\36C�MN@�7\C~@<�g±PAB9XM�A0T=U�WYAB@ak�A05Bp%9Yo\36C . � Õ � � <�C�LtL?9DW��s7\<?h/�
M�T=U?9DC�1&7/@N�O9DM��O9DABV\9DCu5¶c7/h\@�\ a\H	]�.d¿sAB9�f?9D50L�50A0C�AB9DC�9DA0C?9O8�V\9O8=7\L?9DC;�O�&50A0C�L?9O8=MN�&WYW�9O@N8=A0M�T=U?9DCsfg50<?h\8*c36U?8�9
�!ZP`�`�.q��8�9DT=U~@�M��Ê50AB9OV\9DC�7\<?p�Â}�&50A0C�L?9O8�½#c7\T=U?9DC \ a\w	]�.g¿sAB9���36W�>�36C?9DC~@N9DC�L?9DM�I_7/V6C?9O@Np%9D50L?9DMu<�C�L
L?9O8�14@N8�36WYL�A0T=U~@N9;9DA0C?9O8�MN3650T=U?9DCK·uc36U?8�9Ê507\<?@N9DC�A0CÆÂ}�&50A0C�L?9O8�[\343\8=L�A0C�7/@N9DC	�

Õ � �!­ 6 ���0���L� 6 ���L���L��� 6 � H4. H\�i�
1 � �

­ 6 �
� ���� � 6 -� �� � ��� ���5� 	 6 � H4. H\Qi�

H\H



±�3\`�9DA ���u<�C�L ����L�AB9�7*º?A07\5B9u`��O±;.�7/�DA0Wu<?@�7\5B9���36W�>�36C?9DC~@N9�L?9DM�I_7/V6C?9O@Np%9D50L?9DM<�)!]L�AB9 ��c7\C?V\9
L?9O8Êfg50<?h\8*c36U?8�9Y<�C�L ��L�AB9Y·P7\L�A07\5B[\343\8=L�A0C�7/@N9�`�9O�O9DA0T=U�C?9DC�.�¿sAB9 � �"��h���)*�*� �%#5Vj�%9DC?V65 .�ke±PA0MN@��PL?9O8
f?9D50L�50A0C�AB9DCX±PAB8=L�L�<?8=T=UKL�AB9Ê��8*c3\h\9 � ���L� � ! � ��� ���L����i���L� � H4. a/­L�

7\<�MNV\9DL?86c<�T�[4@O.�¿sAB9sR�9O8=L?8=A05050<�C?VuA0MN@eA0WÎ7\505BV\9DW�9DA0C?9DC�9DA0C?9�f�<�C?[4@�AB36C�L?9DMe·P7\L�A0<�M<�&L�. U�.?f?9D50L�50A0C�AB9DC
7\<?p�<�C~@N9O8=M�T=U�AB9DL�50A0T=U?9DCÀÂ}�&50A0C�L?9O8�½#c7\T=U?9DCKM�A0C�L_<�C~@N9O8=M�T=U�AB9DL�50A0T=U_MN@�7/8�[_o\9O8=L?8=A0505B@O.�¿sAB9�Z�C?�D7\U�5#L?9O8
r°A0C�L�<�C?V\9DCKL?9O8�f?9D50L�50A0C�AB9DC�<�W^L�AB9Êfg50<?h\8*c36U?8�9DC�7\T=U�MN9���V\9DW�9DM�MN9DCÆo\36C_9DA0C?9DW^:�C�L?9uL?9O8�·uc36U?8�9
`�A0M��D<�W�7\C�L?9O8�9DC���A0MN@YL�<?8=T=U � =/H	� V\9OV\9O`�9DC�.�¿sAB9��37
�#0h�)�V�.i�")��eL?9O8YR�9O8=L?8=A05050<�C?VÆA0MN@YWYAB@�L?9DW
f?3\8=T¾9¾�¶f?8�9O9�¹g7/8=7\W�9O@N9O8 � ���s5 .	� H4. H6������o\9O8�[&C�c<?>�p%@ ��pqc<?8 � � ­�M�A0C�LÀL�AB9�f?9D50L�50A0C�AB9DC_50A0C?[&M�U�c7\C�L�ABV
�%9DC~@NV\9OV\9DC�L?9DW ^ U?8��O9DABV\9O8=M�A0C�C0�eo\9O8=L?8=A0505B@�<�C�L_pqc<?8 � ��­�8�9DT=U~@�M�U�c7\C�L�ABV3�!WYAB@�L?9DW ^ U?8��O9DABV\9O8N�
M�A0C�C0�mo\9O8=L?8=A0505B@O.�I_7\CtMN>�8=A0T=U~@sA0CÀL�AB9DMN9DW Â�<�M�7\WYW�9DC�U�7\C?V�7\<�T=UËo\36CËC?9OV67/@�ABo\9O8;`��O±;.�>�36M�AB@�ABo\9O8�d�"� )1$")���7
���L?9DM�I_7/V6C?9O@Np%9D50L?9DMO.&¿sAB9 ��3\8�9DC~@N�O[48=7/p%@�L�A0T=U~@N9sA0CY9DA0C?9O8��O�&50A0C�L?9O8=MN�&WYW�9O@N8=A0M�T=U?9DC�WY7/V6C?9¾�
@�A0M�T=U?9DC�fg50<?h\8*c36U?8�9P`�9DM�AB@N�O@�5B9DL�ABV650A0T=UY9DA0C?9s·P7\L�A07\5B[\36W�>�36C?9DC~@N9\.&»�9 ��C�L?9O@mM�A0T=U�L�AB9�fg50<?h\8*c36U?8�9�A0W
[48=7/p%@Np%8�9DAB9DC_�s5B9DA0T=U?V\9O±PA0T=U~@<��MN3YV6A05B@ �

�� � � ��=� 3 ��=�H % � 3 ��=�% � � ­ 6 � H4. a&-&�

±PAB9�M�A0T=U�L�<?8=T=U�:�A0C�MN9O@N�O9DC�o\36C �s5 .&� H4. H\�i�u<�C�L � H4. H\Qi�uA0C � H4. H\Fi�Ê9O8�V6AB`�@O.g¿�9O8�9O8=MN@N9�k�9O8=W 7\<?p
L?9O8�50A0C?[\9DCÁ149DAB@N9�A0MN@uL?9O8Y��8=7\L�AB9DC~@uL?9DM�WY7/V6C?9O@�A0M�T=U?9DCÁ¿�8=<�T�[&Mu<�C�L�L?9O8u�O±�9DAB@N9�L�AB9XWY7/V6C?9O@�Aµ�
M�T=U?9�Â�<?V\[48=7/p%@��%o\9O8�V65B9DA0T=U?9sWYAB@�� H4.0-¾j5���=.�f�c<?8mL?9DCXf�7\505�9DA0C?9O8�V65B9DA0T=U�W_c7/h6ABVÊo\9O8=L?8=A0505B@N9DCYfg50<?h\8*c36U?8�9
� � ���L� � � (4�m507\<?@N9O@PL�AB9 ��c36M�<�C?V�o\36CÀ�s5 .&� H4. a&-&� �

��� � ��(
-23 � � ( ��= !�� = 6 ��� � ��( � ( ��= !

-23 � � ( ��= !�� = 6 � H4. a\Hi�

±�3\`�9DA ��(tL�AB9�I_7/V6C?9O@Np%9D50L�MN@dc7/8�[\9Á7\<?p�L?9O8ËÂ}�&50A0C�L?9O8=7\T=U�MN9À`�9O�O9DA0T=U�C?9O@O.�¿sAB9DMN9���36C ��V6<?8=7/@�AB36C
±PAB8=LÀ7\50M �/��3650L&�-kP3d�&5B9¾�
�s5B9DA0T=U?V\9O±PA0T=U~@�
j\ a6�	]�`�9O�O9DA0T=U�C?9O@O.gÂ}�&50A0C�L?9O8=MN�&WYW�9O@N8=A0M�T=U?9uWY7/V6C?9O@�A0M�T=U?9
fg50<?h\8*c36U?8�9DC;L�AB9DC?9DC;7\50M�9DA0C?p!7\T=U?9mIK3&L?9D505B9�pqc<?8�[\3\8�36C�7\5B9 ��343\>�MO.d¿sAB9���86c<�WYWu<�C?V�L?9O8 ��343\>�M�[/7\C�C
pqc<?8 
 � !��#±�3\`�9DA 
^L?9DC�·P7\L�A0<�MÊL?9O8�fg50<?h\8*c36U?8�9X`�9O�O9DA0T=U�C?9O@<��pqc<?8uo&AB9D5B9�¹�8�3\`�5B9DWYMN@N9D5050<�C?V\9DC
o\9O8=C�7\T=U�5¶c7\M�M�ABV\@e±�9O8=L?9DC �%pqc<?8�[\3\8�36C�7\5B9 ��343\>�MmV6A05B@e@¶�4>�A0M�T=U?9O8�±�9DA0MN9	! = 
 8�� �
-O­L���=.
����� 	�������

� � �'� ��� ��	�� � #�%��� ��	���� ��� 
 �`� ) )9� � 
�� � � '�� 
 � 	����

�#��'�
����
b
C�9DA0C?9O8�MN@N8�36W�pqc<�U?8�9DC�L?9DC�WY7/V6C?9O@�A0M�T=U?9DCKfg50<?h\8*c36U?8�9�[�c36C�C?9DC�9DA0C?9�·�9DA0U?9so\9O8=M�T=U�AB9DL?9DC?9O8�A0L?9D7\5B9O8
Ilk�¿P��b
C�MN@�7/`�A050AB@dc7/@N9DCË7\<?p%@N8�9O@N9DCe�!M�AB9DU?9��\.�»�.f\ a*j�]��=.�¿sAB9�±PA0T=U~@�ABV6MN@N9Y<�C~@N9O8ÊA0U�C?9DCÀA0MN@�L�AB9��;A0C?[~�
b
C�MN@�7/`�A050AB@dc7/@<�#L?9DC�CÁM�AB9�`�9DM�AB@N�O@�A0C�[48=7/p%@Np%8�9DAB9DCÁ��36C ��V6<?8=7/@�AB36C?9DC�L�AB9�C�AB9DL?8=ABV6MN@N9K1&T=U~±�9D505B9/\ a\�	]�.
1&AB9�@N8=AB@N@m7\<?pT�&±�9DC�C�L�AB9�R�9O8=L?8=A05050<�C?VÊL?9O8ef?9D50L�50A0C�AB9DCXA0C�L?9O8e·uc36U?8�9�U�A0C?8�9DA0T=U?9DC�LYV\8�3\hYA0MN@O.4b
C�L?9O8
� )*#;��
����"#;¹�U�7\MN9mL?9O8#b
C�MN@�7/`�A050AB@dc7/@�C�c7\U?9O8�@gM�A0T=UuL�AB9�fg50<?h\8*c36U?8�9DC�7\T=U�MN9�<�C~@N9O8�ZP`�C�7\U�W�9�L?9O8gWY7/V6C?9¾�
@�A0M�T=U?9DCÀ:�C?9O8�V6AB9�L?9O8�U?9D50A0M�T=U?9DCÀf?3\8=W¢L?9O8�9DA0C?�O9D50C?9DCÀf?9D50L�50A0C�AB9DC_7\C���±m7\Ms�D<À9DA0C?9O8sR�9O8�`�AB9OV6<�C?V
� � �;A0C?[ 
	��L?9O8Pfg50<?h\8*c36U?8�9�pqc<�U?8�@O.?:�A0C?9�9DA0C�WY7\5�`�9DMN@N9DU?9DC�L?9;Z�<�M�5B9DC?[&<�C?V�±PAB8=L�o\9O8=MN@dc7/8�[4@<�}L�7YL�AB9
f?9D50L�50A0C�AB9DC�7\<?p�L?9O8�b
C�C?9DC�MN9DAB@N9;L?9O8P»mAB9OV6<�C?VXL�A0T=U~@N9O8P50AB9OV\9DCK7\50M�7\<?p�L?9O8PZ�<?h\9DC�MN9DAB@N9Ê<�C�L�MN36WYAB@

H\a



ZP`�`�A050L�<�C?Vi� ���;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@ 9DA0C?9O8 �O�&50A0C�L?9O8=MN�&WYW�9O@N8=A0M�T=U?9DC WY7/V6C?9O@�A0M�T=U?9DC¢fg50<?h\8*c36U?8�9\.�q)*#Z.&� ��¿s7/8=MN@N9D5050<�C?V|9DA0C?9DM MN3\V\9DC�7\C�C~@N9DC � �¾�¶¹�A0C�T=U?9DM�
��YA0CÎL?9DW L�AB9°Z�º?A07\5B[\36W�>�36C?9DC~@N9 L?9DM
I_7/V6C?9O@Np%9D50L?9DM�²�<�505�A0MN@s<�C�LÆL?9O8;14@N8�36WnA0C_8�9DA0CÆ7*º?A07\5B9O8�·PA0T=U~@�<�C?V�½�AB9Oh\@O.�:�A0C?9�L?9O8=7/8�@�ABV\9���36C&�
��V6<?8=7/@�AB36C A0MN@�C�A0T=U~@�[48=7/p%@Np%8�9DA . ����X"Y5�*����b
MN3/�¶fg5¶c7\T=U?9_L?9O8�14@N8�36WYL�A0T=U~@N9K7\<�M�9DA0C?9O8YC4<�W�9O8=A0M�T=U?9DC
1&A0Wu<�507/@�AB36CKL?9O8��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@e9DA0C?9O8�[48=7/p%@Np%8�9DAB9DCÆWY7/V6C?9O@�A0M�T=U?9DCÀfg50<?h\8*c36U?8�9 �!C�7\T=Ut��9O8�8=7/8=L
9O@s7\5 .q\ F\H	]��=.�¿sAB9ufg50<?h\8*c36U?8�9Ê±PAB8=L�o\36CÆ9DA0C?9O8sU?9D50A0M�T=UKV\9Op%3\8=WÊ@N9DCt14@N8�36WYM�T=U�A0T=U~@s<�WÊ±P<�C�L?9DC���L�AB9
M�A0T=U�±uc7\U?8�9DC�L�L?9O8�b
C�MN@�7/`�A050AB@dc7/@m9DC~@¶±PA0T�[\9D5B@O.

L?9O8�WY7/V6C?9O@�A0M�T=U?9P¿�8=<�T�[�7\<?p�L?9O8�b
C�C?9DC�MN9DAB@N9mV\8*c3\h\9O8mA0MN@�7\50M�7\<?p�L?9O8�Z�<?h\9DC�MN9DAB@N9\.~b
C�ZP`�`�.=��50A0C?[&M
A0MN@eL�AB9;�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@�pqc<?8PL?9DC_��8�9DC?�Op!7\505�<�C?9DC�L�50A0T=U?9O8�R�9O8=L?8=A05050<�C?V � ����� ­L�mL�7/8�V\9DMN@N9D505B@O.
¿sAB9Ê14@�7/`�A050AB@dc7/@m@N3\8�36A0L�7\5B9O8eWY7/V6C?9O@�A0M�T=U?9O8Pfg50<?h\8*c36U?8�9DC�WYAB@�>�9O8=AB3&L�A0M�T=U?9DC�·P7\C�L?`�9DL�A0C?V6<�C?V\9DC

±P<?8=L?9�A0Wn·P7\U�W�9DCÀL?9O8;f�<�M�AB36C�MNp%3\8=M�T=U4<�C?V�7\<�MNV6AB9O`�ABV�<�C~@N9O8=M�<�T=U~@,�!M�AB9DU?9u�\.�»�.f\ a\a	]��=.�f�c<?8;Z�C&�
±�9DC�L�<�C?V\9DC A0C¸L?9O8t��3\8�36C�7/>�U~�&M�AB[|Wu<?h]L�AB9ÁR�9O8=7\C?[\9O8=<�C?V [\3\8�36C�7\5B9O8�¹�507\M�WY7\5B343\>�MËA0C L?9O8
¹�U?3\@N36MN>�U�c7/8�9sA0C�f?3\8=W�V\9O9DABV6C?9O@N9O8P·P7\C�L?`�9DL�A0C?V6<�C?V\9DCYA0C�»�9O@N8=7\T=U~@eV\9O�O3\V\9DCK±�9O8=L?9DC�.�Â}�&50A0C�L?9O8N�
MN�&WYW�9O@N8=A0M�T=U?9°fg50<?h\8*c36U?8�9DC�W�3&L?9D505B9 ±�9O8=L?9DCÎU�AB9O8�`�9DAXL?9DW k�3\8=<�M�o\3\8�V\9O�O3\V\9DC��XL�7 L�AB9 :�A0C&�
`�9O�DAB9DU4<�C?V�L?9O8�f�<?h\>�<�C?[4@No\9O8=7\C?[\9O8=<�C?VPA0C�L�AB9�14@�7/`�A050AB@dc7/@�M�7\C�7\5B�&MN9�A0C�L�AB9DMN9DC�±�9DMN9DC~@�50A0T=U;9DA0C?p!7\T=U?9O8
A0MN@O.
b
CuL?9O8g50A0C?9D7/8�9DC�14@�7/`�A050AB@dc7/@�M�7\C�7\5B�&MN9�o\36C�Ilk�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@N9DC�<�C~@N9O8=M�<�T=U~@gWY7\C�L�AB9e14@�7/`�Aµ�

50AB@dc7/@#L?9DM��s5B9DA0T=U?V\9O±PA0T=U~@�M#V\9OV\9DC�c<?`�9O8#[&5B9DA0C?9DC�14@dc3\8=<�C?V\9DCN�!M�AB9DU?9��\./»�.Z\ a\Q%�*j6­	]��=. ^ C~@N9O8�Z�C�C�7\U�W�9
9DA0C?9DMeMN@�7/@�A0M�T=U?9DCÀ�s5B9DA0T=U?V\9O±PA0T=U~@�Md� ) � � ��<�C�L�9DA0C?9O8s14@dc3\8=<�C?V�L?9O8Pf?3\8=W

� � � 6 
!� � � � � ��E A � E � H4. a\ai�
507\M�MN9DCËM�A0T=UËL�AB9�50A0C?9D7/8=A0M�AB9O8�@N9DCÀIlk�¿P�
�s5B9DA0T=U4<�C?V\9DCt7\<?p�9DA0C?9�9DA0C?�O9D50C?9�:�ABV\9DC~±�9O8�@NV65B9DA0T=U4<�C?V�L?9O8
f?3\8=W

� ; (�� = � � � � � ¡ \ � � � �(] � H4. a*j5�
�D<?86c<�T�[4pqc<�U?8�9DC��#±�3\`�9DA ; (�L�AB9K¹�507\M�WY7\L�A0T=U~@N9�`�9O�O9DA0T=U�C?9O@Y<�C�L ¡ 9DA0C 50A0C?9D7/8�9DM�f�<�C?[4@�AB36C�7\5eL?9O814@dc3\8=<�C?V�<�C�L_A0U?8�9O8P8*c7\<�WY50A0T=U?9O8�ZP`�5B9DAB@�<�C?V\9DC_A0MN@O.�¿sAB9�:�ABV\9DC~±�9O8�@N9��°L?9O8;�s5 .&� H4. a*j5��M�A0C�L_MN@N9O@�M

H*j



8�9O9D505 .�f�c<?8 � �n­tA0MN@XL�7\M��s5B9DA0T=U?V\9O±PA0T=U~@XMN@�7/`�A05�<�C�LÁpqc<?8 � � ­tA0C�MN@�7/`�A05 .�¿�9DC f�7\505 � � ­
`�9O�O9DA0T=U�C?9O@�WY7\C_7\50M�WY7/8�V6A0C�7\5B9u14@�7/`�A050AB@dc7/@O.�f�c<?8�9DA0C?9Ê7\<�MNpqc<�U?8=50A0T=U?9�»�9DM�T=U?8�9DAB`�<�C?VXL?9O8s50A0C?9D7/8�9DC
14@�7/`�A050AB@dc7/@�M�7\C�7\5B�&MN9�o\36CÆIlk�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@N9DCÆMN9DA�7\<?p \ a\H	]�o\9O8�±PAB9DMN9DC�.
»�9DA�L?9O8 ^ C~@N9O8=M�<�T=U4<�C?V¸L?9O8³50A0C?9D7/8�9DC 14@�7/`�A050AB@dc7/@��O�&50A0C�L?9O8=MN�&WYW�9O@N8=A0M�T=U?9O8ÁWY7/V6C?9O@�A0M�T=U?9O8

fg50<?h\8*c36U?8�9DC�`�9O@N8=7\T=U~@N9O@�WY7\C�8=7\L�A07\5�V\9O8=A0T=U~@N9O@N9�14@dc3\8=<�C?V\9DCKL?9O8�f?3\8=W

� � � 6 
�� � � ���L��E A � ������� �	� E A � E 6 � H4. a\Fi�

±�3\`�9DA�< L�AB9�7/�DA0Wu<?@�7\5B9Ê<�C�LQI�L�AB9�7*º?A07\5B9�rË9D505B9DC?�D7\U�5�`�9O�O9DA0T=U�C?9DC�.�¿sAB9;7/�DA0Wu<?@�7\5B9;rË9D505B9DC?�D7\U�5
A0MN@#V67\C?�O�D7\U�50ABV?.\b
U?8grË9O8�@�5B9OV\@�L?9DC�k��4>�<�MgL?9O8�`�9O@N8=7\T=U~@N9O@N9DC�IK3&L?9mp%9DMN@O.6¿sAB9PIK3&L?9 < �°­spqc<�U?8�@
�D<?8;Z�<�MN`�A050L�<�C?VXL?9O8;MN3\V\9DC�7\C�C~@N9DC � r�c<?8=MN@�T=U?9DC�A0C�MN@�7/`�A050AB@dc7/@�
Q�%9DC?V65 .#1&7\<�M�7/V\9�b
C�MN@�7/`�A050AB@¶�u�!��L�AB9
IK3&L?9 < � -Àpqc<�U?8�@��D<?8KZ�<�MN`�A050L�<�C?V�L?9O8K�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@O.�¿sAB9�IK3&L?9DC < � -À±�9O8=L?9DC
7\50M �Dfg50<?@N9�IK3&L?9DM�
 �!A0W ¿�9D<?@�M�T=U?9DCÆ9O@¶±m7 ��²�<?@
��3&L?9O8�rË9D505B9DC�W�3&L?9DC0��3&L?9O8sWYAB@�<�C~@N9O8s7\<�T=UÆ7\50M
U�c36U?9O8�9P�;A0C?[~� IK3&L?9DC�`�9O�O9DA0T=U�C?9O@O.4¿sAB9sIK3&L?9DC <�
� -�`�9DM�AB@N�O9DCYA0CY[48=7/p%@Np%8�9DAB9DCY��36C ��V6<?8=7/@�AB36C?9DC
U�c36U?9O8�9u1&T=U~±�9D505B±�9O8�@N9;7\50M�L�AB9ÊIK3&L?9 < � -;<�C�L�M�A0C�L�pqc<?8PL�AB9DMN9�ZP8�`�9DAB@eC�A0T=U~@�o\36CK»�9D507\C?V?.

^ C~@N9O8=M�<�T=U4<�C?V\9DCYL?9O8��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@��O�&50A0C�L?9O8=MN�&WYW�9O@N8=A0M�T=U?9O8�WY7/V6C?9O@�A0M�T=U?9O8�fg50<?h\8*c36U?8�9DC
WYAB@Æf�<?h\>�<�C?[4@No\9O8=7\C?[\9O8=<�C?V°±�9O8=L?9DC|A0W k�A0C~`�50A0T�[ 7\<?pXL�AB9Á:�8�[&5¶c7/8=<�C?V �%[\36W�>�7/[4@N9O8"�ÆMN36507/8�9O8
fg507/8�9DM�`�9O8�9DAB@�MmMN9DAB@�9DA0C�ABV\9DCQS67\U?8��O9DU�C~@N9DC�L�<?8=T=U?V\9Opqc<�U?8�@m<�C�L�U�7/`�9DCX9O8�V\9O`�9DC��?L�7/h�L?9O8P1&T=U~±�9D505µ�
±�9O8�@�L?9O8�b
C�MN@�7/`�A050AB@dc7/@�A0W ±�9DMN9DC~@�50A0T=U?9DC�o\36CuL?9O8g14@dc7/8�[\9�L?9O8�R�9O8=L?8=A05050<�C?VmL?9O8�fg50<?h\8*c36U?8�9�7/`�U�c7\C?V\@O.
kP343&L�<�C�LX¹�8=AB9DMN@�\ j�-<]}p!7\C�L?9DCÆ-DQ\�&-�pqc<?8�L�7\M � »m7\M�A0M�W�3&L?9D505 
�9DA0C?9DM�[\3\8�36C�7\5B9DC ��343\>�M<�4L�7\Me��3650L&�
kP3d�&5B9e�s5B9DA0T=U?V\9O±PA0T=U~@��!M�AB9DU?9�ZP`�M�T=U�C�.�H4. Hi�!�\<�C~@N9O8#»�9O86c<�T�[&M�A0T=U~@�ABV6<�C?V�L?9O8#f�<?h\>�<�C?[4@No\9O8=7\C?[\9O8=<�C?V
9DA0C?9�[48=AB@�A0M�T=U?9sR�9O8=L?8=A05050<�C?VÊo\36C �
��� � H�� j~Q	� � � H4. a\wi�

»�9DA&R�9O8=C�7\T=U�5¶c7\M�M�ABV6<�C?VsL?9O8�f�<?h\>�<�C?[4@No\9O8=7\C?[\9O8=<�C?Vs8�9DL�<?�DAB9O8�@gM�A0T=U�L�AB9�[48=AB@�A0M�T=U?9�R�9O8=L?8=A05050<�C?VP7\<?p� � � H	�e�	�d��8=<�MN[/7\5µ�
1&U�7/p%8=7\C?3do~�¶»�9DL�A0C?V6<�C?V 
�\ j~H%�?j~a	]�. �
149DAB@�U?9O8°±P<?8=L?9DC 9DA0C?9|RsAB9D5B�D7\U�5À7\505BV\9DW�9DA0C?9O8�9O8 fg50<?h\8*c36U?8�9DC?[\36C ��V6<?8=7/@�AB36C?9DCn<�C~@N9O8=M�<�T=U~@

\ j\ju�6j~F	](�4MN9DAB@�L?9DCXC?9D<�C?�DABV\9O8�S67\U?8�9DCYL?9DM�o\3\8=ABV\9DCNS67\U?8=U4<�C�L?9O8�@�M�o\9O8=MN@dc7/8�[4@�WYAB@N@N9D50M�C4<�W�9O8=A0M�T=U?9O8
1&A0Wu<�507/@�AB36C?9DC \ a	](�;\ j~w	]B��\ F\a�]�.~b
C�L�AB9DMN9DC�±P<?8=L?9�9DC~@¶±�9DL?9O8mo\36CX9DA0C?9O8�`�9O8�9DAB@�M�A0C�MN@�7/`�A05B9DCX�s5B9DA0T=U?V\9¾�
±PA0T=U~@�MN[\36C ��V6<?8=7/@�AB36CY7\<�MNV\9OV67\C?V\9DC�<�C�LYL�AB9P�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@gL�<?8=T=U�9DA0C?9s14@dc3\8=<�C?VÊL?9DMm�s5B9DA0T=U&�
V\9O±PA0T=U~@�M�7\C?V\9O8�9OV\@l�!M�AB9DU?9��\.�»�.�\ F\H	]��;3&L?9O8�9DM�±P<?8=L?9X9DA0CÁ7\C?pNc7\C?V650A0T=UÁU?36W�3\V\9DC?9DM<�g8�9DA0CÁ7*º?A07\5
V\9O8=A0T=U~@N9O@N9DMsI_7/V6C?9O@Np%9D50L_L�<?8=T=U�r°AB8�`�9D5B`�9O±�9OV6<�C?V\9DC�`�A0Me�D<�WÌZ�<?p%@N8�9O@N9DC_L?9O8P�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@
[\36C~@�A0C4<�AB9O8=50A0T=U�o\9O8=L?8=A0505B@N�!M�AB9DU?9��\.�»�.�\ j~w�]��=.gb
C L?9DCÁ5B9O@N�O@NV\9DC�7\C�C~@N9DC³��36C ��V6<?8=7/@�AB36C?9DCÁA0MN@�L?9O8
²P9O@N@N36MN@N8�36WnL�<?8=T=UKL�AB9Ê¹�U?3\@N36MN>�U�c7/8�9ÊMN@N9O@�M�²�<�505f�%o\9O8�V65 .}WYAB@PL?9DW^A0CK�;7/>�AB@N9D5�a�`�9DM�T=U?8=AB9O`�9DC?9DC
IK3&L?9D505*�=.
¿sAB9DMN9 ^ C~@N9O8=M�<�T=U4<�C?V\9DC�9O8�V67/`�9DC�� L�7/h¼L�AB9«14@�7/`�A050AB@dc7/@ L?9O8 fg50<?h\8*c36U?8�9 L�<?8=T=U�L�AB9

:�A0C~`�9O�DAB9DU4<�C?VYL?9DMs¹�507\M�WY7\L?8=<�T�[&M<�}L�<?8=T=UÆL�AB9uZ�C�C�7\U�W�9Ê9DA0C?9O8�8=7\L�A07\5�o\9O8*c7\C�L?9O8=50A0T=U?9DCKR�9O8=L?8=A05µ�
50<�C?V�<�C�LuL�<?8=T=U�L�AB9�:�A0C~`�9O@N@�<�C?V�L?9O8�fg50<?h\8*c36U?8�9�A0CÊ9DA0C�<�W�V\9O`�9DC�L?9DMg¹#3\@N9DC~@�A07\5Bp%9D50Lu9O8=U�c36U~@g±PAB8=L��
L�AB9�[48=AB@�A0M�T=U?9sR�9O8=L?8=A05050<�C?V�:N9DL?3&T=U�MN@N9O@�Meo\36CKL?9O8���8*c3\h\9DC?3\8=L�C4<�C?V�L?9DMmrË9O8�@N9DMPL?9DMP��3650L&�-kP3d�&5B9¾�
�s5B9DA0T=U?V\9O±PA0T=U~@�M�`�5B9DAB`�@ \ j6­�]�.�:�A0C?9�M�ABV6C�A���[/7\C~@N9�:�8=U�c36U4<�C?VËL?9O8�[48=AB@�A0M�T=U?9DC�R�9O8=L?8=A05050<�C?VK±P<?8=L?9
pqc<?8uU�A0C?8�9DA0T=U?9DC�LËL�c<�C�C?9Xfg50<?h\8*c36U?8�9DCe\ F&-<]m<�C�L�A0Ct��36C ��V6<?8=7/@�AB36C?9DC�WYAB@Ê9DA0C?9O8ÊR�3\8��O9DA0T=U?9DC4<�W��
[\9DU?8�L?9O8mZ�º?A07\5B[\36W�>�36C?9DC~@N9PL?9DMmI_7/V6C?9O@Np%9D50L?9DM�A0C�C?9O8=U�7\5B`YL?9O8�fg50<?h\8*c36U?8�9d\ j~F	]}V\9Op!<�C�L?9DC��6±�3\`�9DA

H\F



ZP`�`�A050L�<�C?VËQ ��rt7\T=U�MN@�<�WYMN8=7/@N9DC L?9O8��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@�A0C �O±�9DAP<�C~@N9O8=M�T=U�AB9DL�50A0T=U?9DC �O�&50A0C�L?9O8N�
MN�&WYW�9O@N8=A0M�T=U?9DC_fg50<?h\8*c36U?8�9DC�W�3&L?9D505B9DC�.&b
CK`�9DA0L?9DCKfec7\505B9DC_A0MN@PL�AB9;R�9O8=L?8=A05050<�C?V�8=7\L�A07\5�o\9O8*c7\C�L?9O8N�
50A0T=U�.d¿sAB9�²P3\8=WYAB9O8=<�C?VPL?9O8�rt7\T=U�MN@�<�WYMN8=7/@N9DCu9O8�p%365BV\@�`�9DA0L?9DM�WY7\567\<?p?L�AB9T:N9DC�ABV\9mÂ}9DAB@<�dL�AB9�`�9DC�c3\@�ABV\@
±PAB8=L��~<�W�L�AB9Pfg50<?h\8*c36U?8�9P9DA0C�WY7\5�L?9O8 ��c7\C?V\9sC�7\T=U�WYAB@�Z�5Bp%o��9DC?V\9DM�T=U~±PA0C�L�ABV\[\9DAB@��D<�L�<?8=T=U�507\<?p%9DC�.�q)*#Z.&� �47\50M�f�<�C?[4@�AB36CXL?9O8�R�9O8=L?8=A05050<�C?Vs7\C�L?9O8mfg50<?h\8*c36U?8�9DC�7\T=U�MN9d� I_AB[&A �TP9O@�7\5 .;\ j~w	]��=. ����X"Y5�*���47\50M
f�<�C?[4@�AB36C�L?9O8PWY7*º?A0WY7\5B9DC�R�9O8=L?8=A05050<�C?VuA0C�C?9O8=U�7\5B`�L?9O8Pfg50<?h\8*c36U?8�9��!»m7/@¶� � kP9O�4o/7/9O8�@�M�\ j4�&]��=.

5B9O@N�O@N9O8�9�pqc<?8�Z�C~±�9DC�L�<�C?V\9DCÁA0CÁL?9O8Y��3\8�36C�7ËL�<?8=T=UÁL�AB9�»�9O3\`�7\T=U~@�<�C?V�C�A0T=U~@�V\9DMN@\c<?@N�O@�±�9O8=L?9DC
\ j6­�]�.�¿sAB9�rt7\T=U�MN@�<�WYMN8=7/@N9DC L?9O8��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@Ê±P<?8=L?9DC��\.�»�.�o\36C I_AB[&A �T�9O@X7\5 .�\ j~w	]�<�C�L
»m7/@¶� � kP9O�4o/7/9O8�@�Md\ j4�&] 	4<�7\C~@�AB@�7/@�ABo�7\C?V\9OV\9O`�9DC'�!ZP`�`�.=Qi�=.
b
C³L?9O8 #u)FX"Y5��� )*#;��
����"#Á¹�U�7\MN9KL?9O8Yb
C�MN@�7/`�A050AB@dc7/@�A0MN@YL�AB9Æ14@dc3\8=<�C?VtL?9DM��s5B9DA0T=U?V\9O±PA0T=U~@N9DMXL?9O8N�

7/8�@Y7\C?V\9O±m7\T=U�MN9DC���L�7/htM�AB9�C�A0T=U~@YW�9DU?8Y7\50M�[&5B9DA0C 7\C?V\9DMN9DU?9DC ±�9O8=L?9DCÁ[/7\C�C�.�b
C L�AB9DMN9O8Y¹�U�7\MN9
[\36WYWÊ@�9DM��D< 9DA0C?9O8_1�c7/@N@�ABV6<�C?VÁL?9O8�b
C�MN@�7/`�A050AB@dc7/@<��L�AB9Àfg50<?h\8*c36U?8�9ÆC�c7\U?9O8�@�M�A0T=U 9DA0C?9DW U?9D50A0M�T=U
o\9O8�p%3\8=WÊ@N9DC��s5B9DA0T=U?V\9O±PA0T=U~@;V\9O8=A0C?V\9O8�9O8ÊWY7/V6C?9O@�A0M�T=U?9O8Ê:�C?9O8�V6AB9�7\C�.�b
CÀ�O�&50A0C�L?9O8=MN�&WYW�9O@N8=A0M�T=U?9DC
��36C ��V6<?8=7/@�AB36C?9DC�WYAB@�C�A0T=U~@No\9O8=M�T=U~±PA0C�L?9DC�L?9O8mZ�º?A07\5B[\36W�>�36C?9DC~@N9�����<�C�LXWYAB@�8=7\L�A07\5�o\9O8*c7\C�L?9O8N�
50A0T=U?9O8uR�9O8=L?8=A05050<�C?V � ���L��[\36WYWÊ@�9DMu�D<?8�Z�<�MN`�A050L�<�C?V�9DA0C?9O8�U?9D50A0M�T=U�V\9Op%3\8=WÊ@N9DC 14@N8�36WYM�T=U�A0T=U~@<�
L�AB9�L�AB9;fg50<?h\8*c36U?8�9�<�WÊ±PA0C�L?9O@U�!ZP`�`�.=�u8�9DT=U~@�M��=. H
r°AB8=L�·�9DM�A0MN@�ABo&AB@dc7/@�<�C�L�MN36WYAB@�WY7/V6C?9O@�A0M�T=U?9P·�9O[\36C�C?9¾º?AB36CXA0C�L?9O8e14@N8�36WYM�T=U�A0T=U~@��D<?V\9D507\M�MN9DC��
� oqt p��<�Fr({�� zF�-�	t �-�<��M	t | �&x	v	� ��N}!�&r(p�v����&pTr)Q t v	� _��*v	z��-}cM	t | t �-N}���t v����&| t v��&pTr(z��&� � pT�Fr(t zF�-�	p�v�Q {�v�����x&r-}��(t {�v	p�v�t z��
^@p���p�v	z��-}!v���t v<�(p�v	zFt �"pTrJ�	{!r(zF�-�4x	v	�&���*v��&pTr
	Lt �(pTr-}��(x&rB�Bt r-���	t pTr�M�p�tL�T�Bt zF�-�	p�vO�<�Fr({�� zF�-�	t �-�<�(p�v ��� 
������������ T"�
x	v����<�Fr({�� �"{�v	��p�v<�Fr-}��(t {�v	p�v ��� 
������������ T"�Zx	v<�(pTr(zF�-�	t p��&p�v � zFt p��	pB��� J ��� ��� � bUa! R� � �;{UM�p�t��&t p�zFp#"@v<�(pTr(zF�-�	p�t �&x	v	�
t vOv4x	� pTr(t zF�-�	p�vO�4t ��x	| }��(t {�v	p�vU}!x&�R�!r(x	v��O�&pTr@z��(pT�(z$�"{!r(��}!v��&p�v	p�v�p�v��&| t �-�	p�v	^@t �F�(pTr-}!x&w N{�zFx	v	��zF�-�<�Bt pTr(t ��t z����L�4t p
t z��&%�p��&{<�-�U��Nx&r �&t p��&r-}!��p��&pTrqsuv	pTr(��t pT�Rp�t zFpT�(��x	v	��t vUzF{�| }�r(p�vdsZr(x	~&�(t {�v	p�v'�"{�v J p��&p�x&�(x	v	� � �	} t vd�<�Fr({�� �"{�v	��p�v`_
�Fr-}��(t {�v	p�v � t �B^@p���p�v	z(}��(�f��xU�<�Fr({�� zF�-�	t �-�<�(p�v��0��}!��v	pT�(t zF�-�	p)(Jp��"{�v	v	p�*&t {�v�x	v���zF{�� t �Jp�t v	pfsuv	pTr(��t pT� r(p�t zFpT�(��x	v	�
v4x&rJ}!x&� �Fr(t �F� � �;p�v	v�p�t v	p �	t v&r(p�t �-�	p�v����	{��	p ��}!��v	pT�(t zF�-�	p+(Jp�zFt z��(t �4t �-N}��$�"{!r(��}!v��&p�v�t z����	o }�t vO�&t p�zFpTr$,Br�M�p�t �@}!x	z"_
zF�-�	| t pTy"| t �-� �&t p0t �&p�}!| p�]��@oN��x&r-,Jv<�;p�v��&x	v	�B�"{�� �f� � �Bt r-�ft �`�R{�| ��p�v��&p�v.�"{�v��&t p�zFpTr-"@v<�(pTr(zF�-�	p�t �&x	v	�J}cM	��p�zFp��	p�v
x	v��d�&pTrfsut v&��}!�-�	�	p�t ����}!| M�pTrfz��(pT�(z)�"{�v��<�Fr({�� zF�-�	t �-�<�(p�va��p�zF~&r({<�-�	p�vL�Zsuz�zFp�t0t v9�&t p�zFp��0/�x	z(}!� � p�v	��}!v	��v	{<�-�
pTrF��N}!�	v<� � �	}�yJt v���}!v	�-�	p�v�Q {�v�����x&r-}��(t {�v	p�v � }cM	�=N}!v	��t �#�"{�� r-}��&t }!| p�v.1Zr({2��|<�&p�z�]�}!��v	pT�F�Rp�| �&p�z � � p��&r(pTr(pu�	p�| t zF�-�	p
�<�Fr({�� zF�-�	t �-�<�(p�v�t v3�"pTr(zF�-�	t p��&p�v	p�v�suv<�F�RpTr(v4x	v	��p�v3�"{�v��&pTr@�%| x&y�r-N{��&r(p�}!x&� �Fr(pT�(p�v��FN{�v	v	p�v � zFt p��	p ��� J �4� R2 R�-�

H\w



MN3�[\36WYWÊ@�9DM��D<�9DA0C?9O8 ^ WÊ±m7\C�L�50<�C?V�L?9O8ep%8�9DAB9DC�WY7/V6C?9O@�A0M�T=U?9DC_:�C?9O8�V6AB9�A0C�[&A0C?9O@�A0M�T=U?9�:�C?9O8�V6AB9
L?9DMe¹�507\M�WY7\Me<�C�L�A0C�r¸c7/8=W�9O9DC?9O8�V6AB9\.?b
C�C4<�W�9O8=A0M�T=U?9DC ^ C~@N9O8=M�<�T=U4<�C?V\9DC�±P<?8=L?9�V\9Op!<�C�L?9DC��?L�7/h
U�AB9O8�`�9DA&`�A0M��D<�TO7&.4pqc<�C?p%�DABVÊ¹�8�3\�O9DC~@eL?9O8mWY7/V6C?9O@�A0M�T=U?9DC�:�C?9O8�V6AB9�<�W�V\9O±m7\C�L?9D5B@�±�9O8=L?9DCj�!M�AB9DU?9P�\.
»�.;\ F\H	]��=.4¿sAB9DM�WY7\T=U~@mL�AB9��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@#�O�&50A0C�L?9O8=MN�&WYW�9O@N8=A0M�T=U?9O8�WY7/V6C?9O@�A0M�T=U?9O8�fg50<?h\8*c36U?8�9DC
pqc<?8�L�AB9�:�8�[&5¶c7/8=<�C?V�[\36W�>�7/[4@N9O8�fg507/8�9DM�7/@N@N8=7/[4@�ABo}.
1�c7\WÊ@�50A0T=U?9K`�A0M�U?9O8=ABV\9DC ^ C~@N9O8=M�<�T=U4<�C?V\9DC L?9O8��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@u[\3\8�36C�7\5B9O8 ��343\>�MY±P<?8=L?9DC

7\C�V\9O8=7\L?9DC�fg50<?h\8*c36U?8�9DC�W�3&L?9D505B9DCYL�<?8=T=U?V\9Opqc<�U?8�@O.~b
C�L�AB9DMN9O8mZP8�`�9DAB@�±PAB8=LX9O8=MN@�WY7\50ABVÊ9DA0C?9 ^ C~@N9O8N�
M�<�T=U4<�C?VKL?9O8u�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@�9DA0C?9DM�`�3\V\9DC?pNc3\8=WYABV\9DCtfg50<?h\8*c36U?8�9DC�W�3&L?9D5050Ms<�C~@N9O8Ê»�9O86c<�T�[&M�A0T=U&�
@�ABV6<�C?VYL?9O8Pf�<?h\>�<�C?[4@No\9O8=7\C?[\9O8=<�C?VYo\3\8�V\9DMN@N9D505B@��!M�AB9DU?9;�;7/>�AB@N9D5�j5�=.}:�Me±PAB8=L�V\9O�O9DABV\@��!�;7/>�AB@N9D5�j
<�C�LYFi�!�~L�7/hÊL�AB9e�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@#`�3\V\9DC?pNc3\8=WYABV\9O8�fg50<?h\8*c36U?8�9DC�A0W ��9OV\9DC�M�7/@N���D<��O�&50A0C�L?9O8=MN�&W��
W�9O@N8=A0M�T=U?9DC�IK3&L?9D505B9DCt7\<�T=U�7\50M;Z�<�M�5¶c36M�<�C?V6M�W�9DT=U�7\C�A0M�Wu<�Mso\36CÁÂ}±�9DAµ�¶»�c7\C�L?9O8N�¶fg507/8�9DMÊA0CËf?8=7/V\9
[\36WYWÊ@O.

����� � � �'� ��� ��	�� � #�%��� �)� ��� !�#� 
 ) ��� � 
 � 	����

�#��'�
����
b
C�L�AB9DMN9DWÌZP`�M�T=U�C�AB@N@m±�9O8=L?9DCKL�AB9s`�A0M�U?9O8eo\3\8=50AB9OV\9DC�L?9DC���9DC�C~@�C�A0M�MN9�c<?`�9O8�L�AB9Ê14@�7/`�A050AB@dc7/@�MN9DABV\9DC&�
M�T=U�7/p%@N9DC ����V5�"#48;7����+�)�V5�"�;WY7/V6C?9O@�A0M�T=U?9O8ufg50<?h\8*c36U?8�9DCËA0W k�A0C~`�50A0T�[Æ7\<?pmL�AB9XIK3&L?9D5050AB9O8=<�C?V�[\3\8�3/�
C�7\5B9O8P¹�507\M�WY7\5B343\>�Me[&<?8��;�D<�M�7\WYW�9DC?V\9Op!7/h\@O.���8=7/p%@Np%8�9DAB9��s5B9DA0T=U?V\9O±PA0T=U~@N9���L�AB9�9DA0C?9;`�3\V\9DC?pNc3\8=WYAµ�
V\9�o\9O8=L?8=A0505B@N9XWY7/V6C?9O@�A0M�T=U?9�fg50<?h\8*c36U?8�9X9DC~@�U�7\5B@N9DC��#[\36WYW�9DC�9DA0C?9O8u8�9D7\50A0MN@�A0M�T=U?9DCÁIK3&L?9D5050AB9O8=<�C?V
[\3\8�36C�7\5B9O8 ��343\>�MÊ7\<?p%V\8=<�C�L�L?9O8u»�9O86c<�T�[&M�A0T=U~@�ABV6<�C?VÆL?9O8���86c<�WYWu<�C?VKL?9O8 ��343\>�MÊ<�C�L�L?9O8Ê8�9D7*�
50A0MN@�A0M�T=U?9O8�9DC�ZP`�C�7\U�W�9�L?9DM ^ W�V\9O`�<�C?V6MNp%9D50L?9DM�WYAB@�L?9DW ZP`�MN@�7\C�LÁo\36C³L?9O8Yfg50<?h\8*c36U?8�9�C�c7\U?9O8
7\50Me�O�&50A0C�L?9O8=MN�&WYW�9O@N8=A0M�T=U?9�fg50<?h\8*c36U?8�9DC�W�3&L?9D505B9\.&¿s7�`�A0Mmo\3\8P9DA0C�ABV\9DC S67\U?8�9DC�[\9DA0C?9;7\C�7\5B�4@�A0M�T=U?9
f?3\8=Wu<�50AB9O8=<�C?VÊ9DA0C?9DMeMN3650T=U?9DC_�s5B9DA0T=U?V\9O±PA0T=U~@�Meo\3\8=507/VZ��L�7\Me7\50MeZ�C?p!7\C?V6MN`�9DL�A0C?V6<�C?VÊC4<�W�9O8=A0M�T=U?9O8
1&A0Wu<�507/@�AB36C?9DC�U�c7/@N@N9�o\9O8�±�9DC�L?9O@e±�9O8=L?9DC�[�c36C�C?9DC��&±P<?8=L?9sA0C�C4<�W�9O8=A0M�T=U?9DC ^ C~@N9O8=M�<�T=U4<�C?V\9DCKL�AB9
o\9O8=L?8=A0505B@N9�fg50<?h\8*c36U?8�9ÊMN@N9O@�M<�}7\<�MNV\9DU?9DC�LKo\36C_9DA0C?9DWÌ`�AB>�36507/8�9DC�¹#3\@N9DC~@�A07\5Bp%9D50L��}L�<?8=T=U�r°AB8�`�9D5B`�9¾�
±�9OV6<�C?V\9DCK7\C_L?9DC�f�<?h\>�<�C?[4@N9DCKL?9O8P·uc36U?8�9�9O8��O9D<?V\@O.
:�A0C?9�MN3650T=U?9�[\36C~@�A0C4<�AB9O8=50A0T=U?9�R�9O8=L?8=A05050<�C?VK9DA0C?9O8�WY7/V6C?9O@�A0M�T=U?9DC³fg50<?h\8*c36U?8�9�pqc<�U?8�@�A0CÁ[48=7/p%@
�

p%8�9DAB9DCt�O�&50A0C�L?9O8=MN�&WYW�9O@N8=A0M�T=U?9DCt��36C ��V6<?8=7/@�AB36C?9DC��D<?8��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@O.Bk�AB9O8�`�9DA�`�9O@N8*c7/V\@�L�AB9
[48=AB@�A0M�T=U?9PR�9O8=L?8=A05050<�C?V � � � H�� F	� �!M�AB9DU?9sZP`�M�T=U�C�.�H4. ai�=.�f�c<?8m`�3\V\9DC?pNc3\8=WYABV\9sfg50<?h\8*c36U?8�9DC�W�3&L?9D505B9
A0MN@mU�A0C?V\9OV\9DC�C�A0T=U~@e`�9O[/7\C�C~@<�&3\`KL�AB9��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@�`�9DA}[\36C~@�A0C4<�AB9O8=50A0T=U?9O8mR�9O8=L?8=A05050<�C?VKc<?`�9O8N�
U�7\<?>�@�7\<?p%@N8=AB@N@P3&L?9O8s3\`ËL�AB9ufg50<?h\8*c36U?8�9uL?9O8�b
C�MN@�7/`�A050AB@dc7/@�7\<�MN±�9DA0T=U?9DC_[/7\C�C���A0C�L?9DW^M�AB9�M�A0T=UÆA0W
·P7\U�W�9DCX9DA0C?9O8 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9DC�:�C~@¶±PA0T�[&50<�C?Vu7\<�M�L?9DU�C~@�<�C�LX7\<?p!MN@N9DABV\@O.&:�M�50AB9OV\9DC�:N9DL?3&T=U k�A0C&�
±�9DA0MN9�L�7/8=7\<?pmo\3\84�gL�7/hÆ7\<�T=U�A0Ct9DA0C?9DW MN3650T=U?9DC 14�&MN@N9DW 9DA0C?9Y[48=AB@�A0M�T=U?9YR�9O8=L?8=A05050<�C?V�9¾º?A0MN@�AB9O8�@<�
C�7\T=UtL?9O8�9DC c^ `�9O8=M�T=U?8�9DAB@�<�C?V�9DA0C?9 	4<�7\50AB@�7/@�ABo\9 cZ�C�L?9O8=<�C?V�L?9O8;:�C~@¶±PA0T�[&50<�C?V�L?9DMu14�&MN@N9DWYM�7\<?p(�
@N8=AB@N@ \ H6�5��F*j�]�.g¿sAB9�²�7/@�<?8�L�AB9DMN9O8 cZ�C�L?9O8=<�C?V_A0MN@ :N9DL?3&T=UÁC?3&T=U�C�A0T=U~@�MN�&MN@N9DWY7/@�A0M�T=UÁ<�C~@N9O8=M�<�T=U~@
±P<?8=L?9DC�.
b
CYMdc7\WÊ@�50A0T=U?9DC�`�A0M�U?9O8=ABV\9DC ^ C~@N9O8=M�<�T=U4<�C?V\9DCYL?9O8�507\C?V6M�7\W�9DCl� 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9DC0�#R�9O8=L?8=A05050<�C?V

`�3\V\9DC?pNc3\8=WYABV\9O8�fg50<?h\8*c36U?8�9DCY±P<?8=L?9�V\9Op!<�C�L?9DC��4L�7/huL�AB9�fg50<?h\8*c36U?8�9P7\<?p!MN@N9DABV\@<�49DA0C?9�U?9D50A0M�T=U?9�R�9O8N�
p%3\8=Wu<�C?V�7\<�MN`�A050L?9O@P<�C�LKpqc<?8�R�9O8=L?8=A05050<�C?V\9DC ��� H	��A0C_9DA0CÆMN@�7/`�A05B9DM�[48=7/p%@Np%8�9DAB9DM��s5B9DA0T=U?V\9O±PA0T=U~@
8�9D507*º?AB9O8�@O.&R�7\ClkP3do\9DCK9O@P7\5 .J\ F\F	]�p!7\C�L?9DC�9DA0C�MN@�7/`�A05B9DMP�s5B9DA0T=U?V\9O±PA0T=U~@epqc<?8e9DA0C?9�R�9O8=L?8=A05050<�C?VÊo\36C
H�� �\H	�q�?9DA0C?9DW�rË9O8�@<��L?9O8m9O@¶±m7\M�c<?`�9O8eL?9DWÌ1&T=U~±�9D505B±�9O8�@eL?9O8e�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@�A0CX�O�&50A0C�L?9O8=MN�&W��
W�9O@N8=A0M�T=U?9DC���36C ��V6<?8=7/@�AB36C?9DC�50AB9OV\@e<�C�L�L?9DM�U�7\5B`�o\9O8=Wu<?@�50A0T=U�L?9DC�MN@�7/`�A050A0M�AB9O8�9DC�L?9DC�:�A0C?½�<?huL?9O8

H6�



c<?`�9O8�L?9O8Pfg50<?h\8*c36U?8�9sV\9D5B9OV\9DC?9DC_MN@N8�36W�p%8�9DAB9DCKWY7/V6C?9O@�A0M�T=U?9DCKZP8�[/7\L?9;±PAB9DL?9O8=MN>�AB9OV\9D5B@O.?�;50A0WYT=U4<?[
9O@�7\5 .�\ F*j�]�9O8=U�AB9D5B@N9DCÆMN@�7/`�A05B9Y�s5B9DA0T=U?V\9O±PA0T=U~@N9�pqc<?8 � � �Á<�C�LÀH	�g.#1&AB9Ê±PAB9DMN9DCÀL�7/8=7\<?p�U�A0C���L�7/h
L�AB9u·�9D507*º?7/@�AB36C�MN�O9DAB@Ppqc<?8�R�9O8=L?8=A05050<�C?V\9DC���L�AB9uL?9D<?@�50A0T=U c<?`�9O8sH	��507/V\9DC���MN9DU?8sMN@�7/8�[_7\C�MN@�AB9OVZ��±m7\M
7\<?p�9DA0C?9 	4<�7\50AB@�7/@�ABo\9 cZ�C�L?9O8=<�C?V�L?9DM�14�&MN@N9DWÊo\9O8=U�7\5B@N9DC�M�:N9DC�MN9DAB@�M�9DA0C?9O8;[48=AB@�A0M�T=U?9DCÀR�9O8=L?8=A05050<�C?V
U�A0C�L?9D<?@N9O@O.
Z�WY7/8=A�9O@�7\5 .;\ H6�&]�M�A0Wu<�50AB9O8�@N9DC�L�AB9�:�C~@¶±PA0T�[&50<�C?V;9DA0C?9O8�[\36C~@�A0C4<�AB9O8=50A0T=U�o\9O8=L?8=A0505B@N9DC�fg50<?h\8*c36U?8�9

<�C~@N9O8�R�9O8�±�9DC�L�<�C?VY8�9DL�<?�DAB9O8�@N9O8�A0L?9D7\5B9O8�Ilk�¿P�
�s5B9DA0T=U4<�C?V\9DC�.�1&AB9�o\9O8�±�9DC�L?9O@N9DC_9O8=MN@�WY7\50Me9DA0C?9DC
L?9O8�»�9O3\`�7\T=U~@�<�C?Vu9DC~@�MN>�8�9DT=U?9DC�L?9DCXMN@�7/8�[\9DC�ZP`�p!7\505�L?9O8�¹�507\M�WY7\L�A0T=U~@N9 ; ���@��WYAB@�L?9O8�k�c36U?9Xc<?`�9O8L?9O8�¹�U?3\@N36MN>�U�c7/8�9���A0C~@N9OV\8=AB9O8�@N9DC :N9DL?3&T=U L�AB9À��36C~@�A0C4<�AB@dc7/@�MNV65B9DA0T=U4<�C?V C�A0T=U~@�WYAB@<�eMN3 L�7/h ; ���@�±uc7\U?8�9DC�LÁL?9O8�V\9DM�7\WÊ@N9DC°1&A0Wu<�507/@�AB36C�p%9DMN@�o\3\8�V\9OV\9O`�9DC ±m7/8D.�1&AB9�p!7\C�L?9DC L?9D<?@�50A0T=U?9�Z�C?�O9DA0T=U?9DC
pqc<?8�9O8=<?>�@�ABo\9DM�R�9O8=U�7\5B@N9DC	�4L�AB9 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9�:�C~@¶±PA0T�[&50<�C?VÊL?9DMe14�&MN@N9DWYM�`�8=7\T=UX3\`�9O8=U�7\5B`Y9DA0C?9O8
[48=AB@�A0M�T=U?9DC�R�9O8=L?8=A05050<�C?V�7/`Æ<�C�L�9DA0C�`�9DM�T=U�5B9D<�C�ABV\@N9O8PZ�<?p!MN@�AB9OVXL?9O8�fg50<?h\8*c36U?8�9;MN9O@N�O@N9u9DA0C���±�3\`�9DA
��9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DCXC�7\U?9�L?9O8�Z�5Bp%o��9DC?V\9DM�T=U~±PA0C�L�ABV\[\9DAB@�7\<?p%@N8=7/@N9DC�.&f�c<?8�R�9O8=L?8=A05050<�C?V\9DC � �8 H�� F	�
[\36C�C~@N9uL�7\Ms14�&MN@N9DW^C�A0T=U~@�W�9DU?8PA0C�9DA0CÀ�s5B9DA0T=U?V\9O±PA0T=U~@P8�9D507*º?AB9O8�@e±�9O8=L?9DC'\ k�.}Z�WY7/8=AF�?>�9O8=Mdc36C�50Aµ�
T=U?9���36WYWu<�C�AB[/7/@�AB36C%]�.�:�A0C_7\C�7\5B3\V\9DMÊ14�&MN@N9DW^±P<?8=L?9;o\36CÀk�3\[&WY7\C � »�9D50507\C'\ F\w�]g<�C~@N9O8=M�<�T=U~@O.
1&AB9�`�9O�O3\V\9DC WY7/V6C?9O@�A0M�T=U?9Æ·�9DM�A0MN@�ABo&AB@dc7/@XWYAB@Y9DA0C���M�T=U?8=AB9O`�9DCl:N9DL?3&T=U 9DA0C?9K[\36C�MN@�7\C~@N9À¹�507\M�WY7*�
L�A0T=U~@N9_o\3\8D.m¿��&C�7\WYA0M�T=U?9DMXR�9O8=U�7\5B@N9DC ±P<?8=L?9_7\<�T=U A0C L�AB9DMN9O8 ^ C~@N9O8=M�<�T=U4<�C?V�`�9O3\`�7\T=U~@N9O@<�J:N9¾�
L?3&T=U 9O8=MN@<�mC�7\T=U�L?9DW�WY7/V6C?9O@�A0M�T=U?9Ë·�9O[\36C�C?9¾º?AB36C �O±PA0M�T=U?9DC o\9O8=M�T=U�AB9DL?9DC?9DC°ZP`�M�T=U�C�AB@N@N9DC L?9O8
fg50<?h\8*c36U?8�9PMN@�7/@N@NV\9Op!<�C�L?9DC�U�7/@N@N9\.&k�3\[&WY7\C�<�C�LX»�9D50507\CXV67/`�9DC�[\9DA0C?9PrË9O8�@N9�pqc<?8�L�AB9PR�9O8=L?8=A05050<�C?V
L?9O8;fg50<?h\8*c36U?8�9��D<ËL�AB9DMN9DW Â}9DAB@N>�<�C?[4@sL?9O8;:�C~@¶±PA0T�[&50<�C?V�7\C���M�AB9�MN>�8=7\T=U?9DCt5B9DL�ABV650A0T=U��}7/`�U�c7\C?V6ABV
o\36CÆL?9DC_o\3\8�V\9DM�T=U?8=AB9O`�9DC?9DC_r°AB8�`�9D5BV\9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DC��?o\36C � 9DA0C�ABV\9DCKr°A0C�L�<�C?V\9DC 
;`�A0MPU�A0C��D<
� MN9DU?8�MN@�7/8�[\9O8XR�9O8=L?8=A05050<�C?V 
��gL�.�U�.�o\36C rË9O8�@N9DC���L�AB9�o\9O8=Wu<?@�50A0T=U³L?9D<?@�50A0T=U c<?`�9O8XH�� F	��50AB9OV\9DC�.
¿sAB9DMN9�:�8�V\9O`�C�A0M�MN9��6L�AB9�7\<?p}9DA0C?9�A0L?9D7\5B9�Ilk�¿P�
14@�7/`�A050AB@dc7/@�L?9O8�fg50<?h\8*c36U?8�9e7\<�T=UYpqc<?8�9DA0C?9e`�9O@N8*c7\T=U~@
�
50A0T=U?9uR�9O8=L?8=A05050<�C?VYU�A0C�L?9D<?@N9DC��}M�A0C�LÆ7\505B9O8srt7\U?8=M�T=U?9DA0C�50A0T=U?[\9DAB@�C�7\T=UËMN9DU?8�MN@�7/8�[_o\36CËL?9O8;U?36U?9DC
k�8*c7/V6U?9DAB@PL?9DMP¹�507\M�WY7\M�A0WÌ3\`�9O8�9DCKk�9DA05�A0U?8�9O8s1&A0Wu<�507/@�AB36C�MN`�3Dº;�?L�AB9;7\<�MPL?9O8PR�3\8�V67/`�9Ê8*c7\<�WY50A0T=U
[\36C�MN@�7\C~@N9O8X¿sA0T=U~@N9�p%365BV\@�<�C�L�9DA0C?9�C�7\U?9O�D< 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9�:�C~@¶±PA0T�[&50<�C?VÆo\3\8�@dc7\<�M�T=U?9DCÁ[/7\C�C��
`�9O9DA0C?½�<?h\@O.
b
C�L?9DC�p%365BV\9DC�L?9DC�`�9DA0L?9DC��;7/>�AB@N9D50C�L�AB9DMN9O8eZP8�`�9DAB@�±PAB8=LX9DA0C?9�MN�&MN@N9DWY7/@�A0M�T=U?9 ^ C~@N9O8=M�<�T=U4<�C?V

L?9O8eb
C�MN@�7/`�A050AB@dc7/@�`�3\V\9DC?pNc3\8=WYABV\9O8�WY7/V6C?9O@�A0M�T=U?9O8Pfg50<?h\8*c36U?8�9DC�L�<?8=T=U?V\9Opqc<�U?8�@O.%k�AB9O8�`�9DA�±�9O8=L?9DC�MN3/�
±�36U�5g9DA0CÀL�<?8=T=UÀr°AB8�`�9D5B`�9O±�9OV6<�C?V\9DC_[\36C~@�A0C4<�AB9O8=50A0T=UÆo\9O8=L?8=A0505B@N9DM;14�&MN@N9DW �!�;7/>�AB@N9D5�ai��7\50M;7\<�T=U
9DA0C�`�9O8�9DAB@�Mm�D<_»�9OV6A0C�C�L?9O8s1&A0Wu<�507/@�AB36C�o\9O8=L?8=A0505B@N9DMP14�&MN@N9DW `�9O@N8=7\T=U~@N9O@��!�;7/>�AB@N9D5�j5�=.

H\�



� � ��	�� �����Ê�!����� �P�P������������� � � �����g	����}���������t�!�����
	��������� ����	����
���2� � �=���,����
��
�e	��P��
���	�e�����}��������� ���������������°���������P���

����� �3��� !$#� '�
�� ���

¿sAB9DMN9DMP�;7/>�AB@N9D5�`�9DM�T=U?8�9DAB`�@�C4<�W�9O8=A0M�T=U?9�1&A0Wu<�507/@�AB36C?9DC�L?9O8�14@�7/`�A050AB@dc7/@P<�C�LKL?9O8P�O9DAB@�50A0T=U?9DCK:�C~@
�
±PA0T�[&50<�C?Vu9DA0C?9O8m`�3\V\9DC?pNc3\8=WYABV\9DC�WY7/V6C?9O@�A0M�T=U?9DCKfg50<?h\8*c36U?8�9��?L�AB9s7\<�Me9DA0C?9DW ¹#3\@N9DC~@�A07\5Bp%9D50L�L�<?8=T=U
7\C�L?9DC�f�<?h\>�<�C?[4@N9DC�L?9O8�·uc36U?8�9X5B3\[/7\50A0M�AB9O8�@N9Yr°AB8�`�9D5�V\9O`�A050L?9O@;±PAB8=L�.�:�MÊ±PAB8=LË<�C~@N9O8=M�<�T=U~@<�#3\`
L�AB9�fg50<?h\8*c36U?8�9�`�9DA�7\<�MN8�9DA0T=U?9DC�L?9O8�R�9O8=L?8=A05050<�C?VKA0U?8�9�14@�7/`�A050AB@dc7/@Êo\9O8=50AB9O8�@�<�C�L�9DA0C?9DC c^ `�9O8�V67\C?V
�D<_L?�&C�7\WYA0M�T=U?9DWÌR�9O8=U�7\5B@N9DCK`�A0M�U�A0C��D<�W^Z�<?p!MN@�AB9OV�L?9DMPfg50<?h6MN�&MN@N9DWYM<��±PAB9;9O8sA0CÆleI_:�M�`�9O3\`?�
7\T=U~@N9O@P±PAB8=L��?7\<?p%±�9DA0MN@O.�¿sAB9��D<?V\8=<�C�L?9D50AB9OV\9DC�L?9�IK3\@�ABo/7/@�AB36C�pqc<?8�L�AB9;»�9O@N8=7\T=U~@�<�C?VX9DA0C?9DMeMN3650T=U?9DC
14�&MN@N9DWYMe±P<?8=L?9�A0C�ZP`�M�T=U�C�.�-/. a�9O8=5¶c7\<?@N9O8�@O.
¿sAB9�1&A0Wu<�507/@�AB36C?9DC_p%365BV\9DCËL?9DW A0CÀZP`�M�T=U�C�.�-/. H�`�9DM�T=U?8=AB9O`�9DC?9DCÀ¹�8=A0C?�DAB>ÀL?9O8 �/14@N3\8=7/V\9X7\C�L

·�9D5B9D7\MN9 
¾� IK3&L?9D505B9���A0CË9DA0C?9DW 7\C?pNc7\C?V650A0T=UtMN@N8�36W�p%8�9DAB9DCtWY7/V6C?9O@�A0M�T=U?9DC�fg50<?h6MN�&MN@N9DW ±PAB8=LËL�<?8=T=U
507\C?V6M�7\W�9�r°AB8�`�9D5B`�9O±�9OV6<�C?V\9DC���L�AB9�7\C L?9DC¸14@N9D505B9DC�L?9O8ÀU�c36T=U�MN@N9DC¸fg50<?h\[\36C?�O9DC~@N8=7/@�AB36C 7\<?p(�
V\9O>�8*c7/V\@K±�9O8=L?9DC��e9DA0C?9Ào\9O8=L?8=A0505B@N9Ëfg50<?h\8*c36U?8�9À9O8��O9D<?V\@_<�C�L A0C°L?9DC]»�9O8�9DA0T=U 9DA0C?9O8_W_c3\V650A0T=U?9DC
b
C�MN@�7/`�A050AB@dc7/@�V\9O@N8=AB9O`�9DC�./¿s7\M�<�C~@N9O8=M�<�T=U~@N9�14�&MN@N9DW L�AB9DC~@g7\50Mg9DA0C?p!7\T=U?9DM�IK3&L?9D505~9DA0C?9O8�7/[4@�ABo\9DC�·�9¾�
V6AB36C���`�9DMN@N9DU?9DC�L_7\<�M��O±�9DA�8�3\@�AB9O8�9DC�L?9DCË1436C�C?9DC?½�9DT�[\9DCÆ<�C�L_L�7/86c<?`�9O8=50AB9OV\9DC�L?9DW V\9DM�T=U�5B36M�MN9DC?9DC
WY7/V6C?9O@�A0M�T=U?9DCtfg50<?h?.�¿sAB9Y·�3\@�7/@�AB36CtL?9O8�r°AB8�`�9D5#9O8=U�c36U~@;A0CÀL?9O8�1&A0Wu<�507/@�AB36C_[\36C~@�A0C4<�AB9O8=50A0T=UÀL�AB9
R�9O8=L?8=A05050<�C?V L?9DMÀ14�&MN@N9DWYMÆ<�C�L]L�7\WYAB@_L�AB9Á14@N8�36WYL�A0T=U~@N9DC�.�¿sAB9�»�9O3\`�7\T=U~@�<�C?V°�O9DABV\@<�sL�7/h A0C
7/[4@�ABo\9DC³·�9OV6AB36C?9DC���L�AB9�Z�C?�O9DA0T=U?9DCÁo\9O8=L?8=A0505B@N9O8�I_7/V6C?9O@Np%9D50L?9O8`�%±PAB9��\.�»�.�1&ABV6W�36A0L?9	�Ê<�C�LÁL�7*�
WYAB@�[\3\8�36C�7\5B9O8e14@N8*c36W�9P7\<?p%±�9DA0MN9DC��~L�AB9ert7\U?8=M�T=U?9DA0C�50A0T=U?[\9DAB@�L?9DM�Z�<?p%@N8�9O@N9DC�M�MN36507/8�9O8�:�8=<?>�@�AB36C?9DC
U�c36U?9O8gA0MN@�7\50M#A0C �D<�C~o\9O8=L?8=A0505B@N9DC 
�7/[4@�ABo\9DC�·�9OV6AB36C?9DCQ\µ-O­�]�./:�A0C?9�L�AB8�9O[4@N9��<�u
�# ��)��(
���)�����R�9O8�`�A0C�L�<�C?V
�O±PA0M�T=U?9DCÀ>�U?3\@N36MN>�U�c7/8=A0M�T=U?9DCÆr°AB8�`�9D5B`�9O±�9OV6<�C?V\9DCÀ<�C�LÀMN36507/8�9DCt:�8=<?>�@�AB36C?9DCÀA0MN@f:N9DL?3&T=UtA0CËL?9DC
`�A0M�U?9O8mo\9O8�pqc<?V\`�7/8�9DCK»�9O3\`�7\T=U~@�<�C?V\9DCÆ7\<�M�L?9DC�p%365BV\9DC�L?9DCÆ��86c<�C�L?9DC�C4<?8PM�T=U~±�9O8�U?9O8��D<�MN@N9D505B9DC�.

	 ¿sAB9t»�9O3\`�7\T=U~@�<�C?V >�U?3\@N36MN>�U�c7/8=A0M�T=U?9O8�r°AB8�`�9D5B`�9O±�9OV6<�C?V\9DC°A0MN@KM�T=U~±PAB9O8=ABVZ�m±�9DM�U�7\5B`�C4<?8
±�9DC�ABV\9;»�9O3\`�7\T=U~@�<�C?V\9DCÆ9¾º?A0MN@�AB9O8�9DC3\ F6�&]B��\ w/­�]�.

	 I_7/V6C?9O@�A0M�T=U?9O8�fg50<?hÎ[/7\C�Cn`�9O8�9DAB@�M°o\9O8=L?8=A0505B@ 7\<�M L?9O8]��36C~o\9O[4@�AB36C�MN�O36C?9 7\<?p%@�7\<�T=U?9DC
\ w&-��gw\H	](�gMN3ÆL�7/h_`�9O8�9DAB@�M;9DA0C?9X[&5B9DA0C?9Y�D<�Mdc7/@N�D50A0T=U?9XR�9O8=L?8=A05050<�C?V�L�AB9X¿�9DMN@�7/`�A050A0M�AB9O8=<�C?V�L?9DM
fg50<?h6MN�&MN@N9DWYM�U?9O8�`�9DAB�D<?pqc<�U?8�9DCX[/7\C�C�.

	 :�Me`�9DMN@N9DU~@�p%9O8=C?9O8PL�AB9;I�c3\V650A0T=U?[\9DAB@<�}L�7/hYA0C�MN@�7/`�A05B9�WY7/V6C?9O@�A0M�T=U?9Ê��36C ��V6<?8=7/@�AB36C?9DC�L�<?8=T=U
WY7/V6C?9O@�A0M�T=U?9e·�9O[\36C�C?9¾º?AB36CuA0CuL?9O8g��3\8�36C�7�\ a/­u�\w\a%�\w*j�](�/L�./U�.dV67\C?�m36U�C?9�>�U?3\@N36MN>�U�c7/8=A0M�T=U?9
r°AB8�`�9D5B`�9O±�9OV6<�C?V\9DC��49O8��O9D<?V\@P±�9O8=L?9DC �!ZP`�M�T=U�C�.D-/. H4. j5�=.

¿s7\MPIK3&L?9D505�A0MN@�L?9DM�U�7\5B`�C�A0T=U~@e7\50Me<�W�p!7\M�MN9DC�L?9�:�8�[&5¶c7/8=<�C?V�L?9DMeZ�<�M�5¶c36M�<�C?V6M�W�9DT=U�7\C�A0M�Wu<�MmMN36507*�
8�9O8m:�8=<?>�@�AB36C?9DCX�D<�o\9O8=MN@N9DU?9DC��&MN36C�L?9O8=C�MN36505}A0CX9O8=MN@N9O8 ��A0C�AB9P7\50Mm»m7\<�MN@N9DA0C�<�C�LX·�9Op%9O8�9DC?�DMN�&MN@N9DW
[#c<�C?p%@�ABV\9O84�~7\<�MNV\9Op%9DA05B@N9O8�9O8eIK3&L?9D505B9PL�AB9DC?9DC�.~¿s7/86c<?`�9O8�U�A0C�7\<�M�A0MN@�9DM�7\<�M�L?9DC�A0CXZP`�M�T=U�C�.=H4. j�7\<?p(�
V\9Opqc<�U?8�@N9DC���86c<�C�L?9DCÀo\36CtU?36U?9DWn@�U?9O3\8�9O@�A0M�T=U?9DCtb
C~@N9O8�9DM�MN9\.�¿sAB9�±�9DMN9DC~@�50A0T=U?9DC�lmU�7/8=7/[4@N9O8=A0MN@�AB[/7
L?9DMe`�9O@N8=7\T=U~@N9O@N9DCË14�&MN@N9DWYM�M�A0C�L	�

	 Z�<�MNV\9DU?9DC�LËo\36C�9DA0C?9DW ¹#3\@N9DC~@�A07\5Bp%9D50Lt±�9O8=L?9DCt[48=7/p%@Np%8�9DAB9��s5B9DA0T=U?V\9O±PA0T=U~@N9��#L�AB9Y9DA0C?9�o\9O8N�
L?8=A0505B@N9sfg50<?h\8*c36U?8�9s9DC~@�U�7\5B@N9DC���C4<�W�9O8=A0M�T=U�[\36C�MN@N8=<�AB9O8�@O.

H\Q



	 ¿sAB9DMN9 �s5B9DA0T=U?V\9O±PA0T=U~@N9Á`�9DA0C�U�7\5B@N9DC�C?9O`�9DC|L?9DW 14@N8�36W«A0C|L?9O8Ëfg50<?h\8*c36U?8�9�9DA0C?9DC ^ W��
[\9DU?8=MN@N8�36W A0C�L?9O8 ^ W�V\9O`�<�C?VÀL?9O8�fg50<?h\8*c36U?8�9��#L?9O8=7/8�@<�gL�7/hËL?9O8�²P9O@N@N36MN@N8�36W L�<?8=T=U�L�AB9
��8=<�C�L?½#c7\T=U?9�L?9DMs14�&MN@N9DWYM�7\C�C�c7\U?9O8=C�L�²�<�505�A0MN@a�!M�AB9DU?9;ZP`�M�T=U�C�.�a4. a4.0-&�=.

¿s7\MmU�AB9O8m<�C~@N9O8=M�<�T=U~@N9Ê14�&MN@N9DW�±�9DA0MN@mA0CXo&AB9D5B9O8=5B9DA k�A0C�M�A0T=U~@ cZ�U�C�50A0T=U?[\9DAB@�WYAB@mL?9DW�o\36C�Z�WY7/8=A�9O@
7\5 . \ H6�&]�MN@�<�L�AB9O8�@N9DC�7\<?pT�\9DM�±PAB8=L�U�AB9O80:N9DL?3&T=U�9DA0C?9�7\C�L?9O8�9PI_7/V6C?9O@Np%9D50L?[\36C ��V6<?8=7/@�AB36C�`�9O@N8=7\T=U~@N9O@O.
c^ `�9O8�Z�WY7/8=A49O@�7\5 .Z\ H6�	]�U�A0C�7\<�MNV\9DU?9DC�LÊ±PAB8=L;p%9O8=C?9O8�C�7\T=U�L?9O8�:�º?A0MN@N9DC?�m9DA0C?9O8g[48=AB@�A0M�T=U?9DCÊR�9O8=L?8=A05µ�
50<�C?VuV\9DM�<�T=U~@<��A0C�L?9DW�o\9O8=M�<�T=U~@�±PAB8=L��4L�7\M�14�&MN@N9DWÎpqc<?8eo\9O8=M�T=U�AB9DL?9DC?9srË9O8�@N9uL?9O8eR�9O8=L?8=A05050<�C?V;�D<
8�9D507*º?AB9O8�9DC�.�ZP`4±�9DA0T=U4<�C?V\9DC�o\36W [48=7/p%@Np%8�9DAB9DC�Â�<�MN@�7\C�LtL?9DM�14�&MN@N9DWYM;±�9O8=L?9DC�L�7/`�9DA�V\9DW�9DM�MN9DC�.
f?9O8=C?9O8u±PAB8=LËL?9O8�:�A0C?½�<?hKL?9O8uk�8*c7/V6U?9DAB@uL?9DMÊ¹�507\M�WY7\MÊ<�C�L�L?9O8Êr°AB8�`�9D5BV\9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DCË7\<?p
L�AB9�L?�&C�7\WYA0M�T=U?9�:�C~@¶±PA0T�[&50<�C?V�L?9DMu14�&MN@N9DWYM�<�C~@N9O8=M�<�T=U~@O.Jk�AB9O8�pqc<?8s±�9O8=L?9DCËo\9O8=M�T=U�AB9DL?9DC?9Y¿sA0T=U&�
@N9O>�8�3 ��5B9Ê`�9O@N8=7\T=U~@N9O@;<�C�LÆL�AB9u��36C~@�A0C4<�AB@dc7/@�MNV65B9DA0T=U4<�C?V�A0CÆL�AB9Êb
C~@N9OV\8=7/@�AB36CÀWYAB@N9DA0C~`�9O�O3\V\9DCÆ`��O±;.
L�AB9Êr°AB8�`�9D5BV\9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DC�V\9OV\9DC�c<?`�9O8sL?9DC_rË9O8�@N9DC���L�AB9uA0CÆL?9DCÆA0C_ZP`�M�T=U�C�.=H4. j�7\<?p%V\9Opqc<�U?8N�
@N9DCËZP8�`�9DAB@N9DCÆo\9O8�±�9DC�L?9O@�±P<?8=L?9DC��}L?9D<?@�50A0T=UÆ8�9DL�<?�DAB9O8�@O.�1&T=U�50AB9Oh650A0T=U_±PAB8=LÆL�<?8=T=UÆR�7/8=A07/@�AB36CËL?9O8
r°AB8�`�9D507/`�MN@dc7\C�L?9uL?9O8;:�A0C?½�<?h�L?9O8��O±PA0M�T=U?9DCÀL?9DCÀr°AB8�`�9D50C_7\<?p%@N8�9O@N9DC�L?9DCÀR�9O8=M�T=U?9O8=<�C?VK7\<?p�L�AB9
:�C~@¶±PA0T�[&50<�C?V�L?9DM�14�&MN@N9DWYM�<�C~@N9O8=M�<�T=U~@O.
¿sAB9DMN9DMe�;7/>�AB@N9D5}V650AB9DL?9O8�@mM�A0T=U�±PAB9sp%365BV\@O.?²�7\T=UKL?9O8�»�9DM�T=U?8�9DAB`�<�C?V�L?9O8�C4<�W�9O8=A0M�T=U?9DC�IK9O@�U?3/�

L?9Q�!ZP`�M�T=U�C�.�a4. Hi��±PAB8=LÆA0CÆZP`�M�T=U�C�.�a4. a�L�AB9u�O9DAB@�50A0T=U?9�:�C~@¶±PA0T�[&50<�C?V�L?9O8so\9O8=L?8=A0505B@N9DCÆfg50<?h\8*c36U?8�9
7\<�MNpqc<�U?8=50A0T=Uu<�C~@N9O8=M�<�T=U~@O.6¿sAB9DMN9O8�ZP`�M�T=U�C�AB@N@g`�9DA0C�U�7\5B@N9O@g9DA0C?9e¹g7/8=7\W�9O@N9O8=MN@�<�L�AB9��\`�9DA?L?9O8�L�AB9mr°AB8N�
`�9D507/`�MN@dc7\C�L?9��~L�AB9�7\C?pNc7\C?V650A0T=U?9�¿sA0T=U~@N9Oo\9O8�@N9DA050<�C?V�<�C�LXL�AB9Pr°AB8�`�9D5BV\9DM�T=U~±PA0C�L�ABV\[\9DAB@�o/7/8=A0AB9O8�@�±�9O8N�
L?9DC��#MN3d±PAB9�L�AB9X»�9DM�T=U?8�9DAB`�<�C?VÆL?9O8�L�<?8=T=U?V\9Opqc<�U?8�@N9DC�·�9D507*º?7/@�AB36C�MN8�9DT=U�C4<�C?V\9DC�.#b
C�ZP`�M�T=U�C�.ga4. j
±�9O8=L?9DCKÂ�<�M�7\WYW�9DC�U�c7\C?V\9sWYAB@m»�9O3\`�7\T=U~@�<�C?V\9DC_U?9O8�V\9DMN@N9D505B@O.?ZP`�M�T=U�C�.?a4. Fu9DC~@�U�c7\5B@m9DA0C?9ÊÂ�<�M�7\W��
W�9DC?p!7\M�M�<�C?V�<�C�L�»�9O±�9O8�@�<�C?VXL?9O8P:�8�V\9O`�C�A0M�MN9\.

����� � ��) � 	��%�����
� �$)9������	�	

¿sAB9�1&A0Wu<�507/@�AB36C?9DCÆ±�9O8=L?9DCËA0W¢·P7\U�W�9DCtL?9O8;A0L?9D7\5B9DCtIlk�¿ 7\<�MNV\9Opqc<�U?8�@<��`�9DAgL?9O8ÊL?9O8;8�9DM�A0MN@�ABo\9
k�9O8=W A0C_L?9O8�b
C�L�<?[4@�AB36C�MNV65B9DA0T=U4<�C?Vl� H4. �i�P9DC~@NpNc7\505B@O.}¿�9DM�±�9DAB@N9O8�9DCÆ±�9O8=L?9DCÆL�AB9���8=7Do&AB@�7/@�AB36CÆ<�C�L
L?9O8�@�U?9O8=WYA0M�T=U?9K¿�8=<�T�[�o\9O8=C�7\T=U�5¶c7\M�M�ABV\@<��±m7\M�`�9DAeL?9O8XIK3&L?9D5050AB9O8=<�C?VÀL?9O8Y¿��&C�7\WYAB[ÁA0C�MN@�7/`�A05B9O8
WY7/V6C?9O@�A0M�T=U?9O8�fg50<?h6MN�&MN@N9DW�9;A0C�L?9O8eWY7/V6C?9O@�A0M�T=UKL?36WYA0C�AB9O8�@N9DC���3\8�36C�7u9DA0C?9s�D<�5¶c7\M�M�ABV\9sR�9O8�9DA0C?p!7*�
T=U4<�C?V�L�7/8=MN@N9D505B@O\µ-DH	]f�!M�AB9DU?9s7\<�T=U�ZP`�M�T=U�C�.D-/. Hi�=.�¿sAB9sZ�C�C�7\U�W�9�o\9O8=M�T=U~±PA0C�L?9DC�L?9DCX@�U?9O8=WYA0M�T=U?9DC
¿�8=<�T�[&M���� �°­L��V67/8=7\C~@�AB9O8�@�L�7/86c<?`�9O8�U�A0C�7\<�M<�\L�7/h�V\9Op!<�C�L?9DC?9P�s5B9DA0T=U?V\9O±PA0T=U~@N9�±PAB8�[&50A0T=Uu[48=7/p%@Np%8�9DA
M�A0C�L�.df?9O8=C?9O8gpqc<�U?8�@�M�AB9��D<?8�:�C~@N[\3\>�>�9D50<�C?VPL?9O8g:�C?9O8�V6AB9OV65B9DA0T=U4<�C?V�� H4.0-DQi��o\36Wi�s5B9DA0T=U4<�C?V6M�MN�&MN@N9DW
� H4.0-Dwi� �;� H4.0-DQi�=. �X¿sAB9;�O9DAB@�50A0T=U?9Ê:�C~@¶±PA0T�[&50<�C?VXL?9DMP<�C~@N9O8=M�<�T=U~@N9DCÀ14�&MN@N9DWYMP±PAB8=L�MN36WYAB@PL�<?8=T=UKL�7\M
p%365BV\9DC�L?9�8�9DL�<?�DAB9O8�@N9Ê�s5B9DA0T=U4<�C?V6M�MN�&MN@N9DW `�9DM�T=U?8=AB9O`�9DC	�

5FE ; � � .�� � ; ) � 6 � a4. a6���

; 5FE ) � � ; � ) �`. � ) 3 1 / Õ 3 . � � 6 � a4. a\�i�
5FE Õ � .0/ � ) / Õ � 6 � a4. a\Qi�

±�3\`�9DA�L�AB9Ê14@N8�36WYL�A0T=U~@N9�L�<?8=T=U_�s5 .&� H4. H&-&�mV\9OV\9O`�9DC_A0MN@O.?¿sAB9;»�9DAB`�9DU�7\5B@�<�C?V�L?9DMeo&A0MN[\36MN9DC�k�9O8=WYM
A0C �s5 .&� a4. a\�i�Y9O8�p%365BV\@�7\<�MY8�9DA0C³C4<�W�9O8=A0M�T=U?9DC ��86c<�C�L?9DC	���D<�W 9DA0C?9DC���<�W L�AB9_·�9D507*º?7/@�AB36C L?9DM

� oqt p suv<�(�"{�~	~�p�| x	v	���&pTrfsuv	pTr(��t p���| p�t �-�4x	v	� �"pTr(p�t v&��}!�-�<��v	t �-�<��v4x&r��	}!zf�&p�v9�4t ��x	| }��(t {�v	p�va��x	�!r(x	v��&p���p�| p��!�(p
^@| p�t �-�4x	v	��zFz��&z��(p�� � zF{�v��&pTr(v�r(p��&x	��t pTrF�J}!x	�-��zF~�Nx&r�M�}�rJ�&t p�M�p�v=N{!�(t �!�(p (Jp��-�	p�v	��p�t ���

a/­



ZP`�`�A050L�<�C?Vt-O­ ��I_7/V6C?9O@�A0M�T=U?9Kf?9D50L�50A0C�AB9DC���L�AB9�L?9DW c7\<?h\9O8�9DC�r°AB8�`�9D5B`�9O8�9DA0T=Ut9DC~@�MN>�8=A0C?V\9DC�.#¿sAB9
ZP`�`�A050L�<�C?V��O9DABV\@mf?9D50L�50A0C�AB9DC��\L�AB9�9DC~@�507\C?VuL?9O8

�
�¶Z�T=U�MN9P�O±PA0M�T=U?9DC�L?9DWir°AB8�`�9D5B�O9DC~@N8=<�Wi<�C�LYL?9O8

14@N9D505B9��?7\C�L?9O8�L�AB9sr°AB8�`�9D5BV\9DM�T=U~±PA0C�L�ABV\[\9DAB@�7\<?p�9DA0C_Â}9DU�C~@N9D5�A0U?8�9DMeI_7*º?A0WY7\5B±�9O8�@N9DM�7/`�V\9DM�<�C?[\9DC
A0MN@<��MN@�7/8�@N9DC�.@
�� ��o\36CK�O±�9DA�o\9O8�@�AB[/7\5�V\9O8=A0T=U~@N9O@N9DCÆ¿sAB>�365B9DC�9O8��O9D<?V\@N9DM�f?9D50L��?±PAB9;A0C�L�AB9DMN9O8�ZP8�`�9DAB@
o\9O8�±�9DC�L?9O@d�

�
( � -&�=. ��� ��o\36C�9DA0C?9DW 9DA0C?�O9D50C?9DC���U?3\8=AB�O36C~@�7\5�V\9O8=A0T=U~@N9O@N9DCÆ¿sAB>�365�9O8��O9D<?V\@N9DM�f?9D50L��

±PAB9so\36C_Z�WY7/8=A�9O@P7\5 .J\ H6�&]�o\9O8�±�9DC�L?9O@O.

14�&MN@N9DWYM�A0C�[48=7/p%@Np%8�9DAB9sÂ�<�MN@dc7\C�L?9e�D<Y9O8=5B9DA0T=U~@N9O8=C��~<�C�L��D<�Wi7\C�L?9O8�9DC��~<�WiL�AB9�C4<�W�9O8=A0M�T=U?9s14@�7/`�Aµ�
50AB@dc7/@�L?9O8�1&A0Wu<�507/@�AB36C?9DC��D<X9O8=U�c36U?9DC�.~¿sAB9PV\9O±uc7\U�5B@N9sf?3\8=Wu<�50AB9O8=<�C?V;5¶c7/h\@�8*c7\<�WY50A0T=U�o\9O8*c7\C�L?9O8=50A0T=U?9
RsA0MN[\36M�AB@dc7/@��D<³<�C�L�V\9DU~@XL�7\WYAB@Àc<?`�9O8�L?9DC A0C L?9O8 ��AB@N9O8=7/@�<?8X7\C?�D<?@N8�9 
�9DC�L?9DC 14@�7\C�L�7/8=LÁ9DA0C?9O8
8*c7\<�WY50A0T=U�[\36C�MN@�7\C~@N9DC_RsA0MN[\36M�AB@dc7/@PU�A0C�7\<�MO.
¿sAB9Ë²P3\8=WYAB9O8=<�C?VÁL?9O8Æ�s50C�.&� a4. a6��� �;� a4. a\Qi�K9O8�p%365BV\@KL�<?8=T=U]��8*c3\h\9DC���L�AB9ËM�A0T=U 7\<�M�L?9O8KT=U�7*�

8=7/[4@N9O8=A0MN@�A0M�T=U?9DC ��c7\C?V\9DC�MN[/7\507�L?9O8�Z�C?p!7\C?V6MN[\36C ��V6<?8=7/@�AB36C`D�� �!L?9DW [&5B9DA0C�MN@N9DC_o\9O8�±�9DC�L?9O@N9DCË¿sAµ�
>�36507/`�MN@�7\C�L0�!�����( ���	��
,�!L?9DM�I_7*º?A0Wu<�WYMeL?9O8�²P3\8=WY7\5B[\36W�>�36C?9DC~@N9ÊL?9DM�7\C?pNc7\C?V650A0T=U?9DCKI_7/V6C?9O@Np%9D5µ�
L?9DMXA0C³L?9O8���8=<�C�L?½#c7\T=U?9
�

�
�|­�����<�C�L �; (K<�C�L ���� ( �����( ���	��
@=%�&%)( �; (&��G���= �!L?9O8�¿sA0T=U~@N9_`��O±;.

Z�5Bp%o��9DC?V\9DM�T=U~±PA0C�L�ABV\[\9DAB@X7\C L?9O8�¹#36M�AB@�AB36C³o\36C����( ���	��
���9O8�V\9O`�9DC�.�¿sAB9DMN9À��8*c3\h\9DC°M�A0C�L D��5� ���� (��
� � � D���= ���� (�� �; (������( ���	��
Ê<�C�L����( ���	��
@=`%)(<D��upqc<?8eL�AB9�R�7/8=A07/`�5B9DC � � ) � 
�� ; � Õ <�C�Le1\.?¿sAB9�V\9O±uc7\U�5µ�@N9;²P3\8=WYAB9O8=<�C?V�5¶c7/h\@�L�AB9�f?3\8=W^L?9O8��s50C�.&� a4. a6��� �;� a4. a\Qi��<�C~o\9O8*c7\C�L?9O8�@O.�¿s7\M�Z�W�>�9O8�9DM�T=U?9u��9DMN9O@N�
� H4. H&-&�eU�A0C?V\9OV\9DCKM�T=U?8�9DAB`�@�M�A0T=UKC4<�C�±PAB9sp%365BV\@ �

1 � .0/ Õ � � a4. j6­L�

, �(x�� � �� ��¶{� �+��D©�$4�g�! �+})# �+�$& 

¿s7\Me7\C?pNc7\C?V650A0T=U�MN@N8�36W�p%8�9DAB9�I_7/V6C?9O@Np%9D50L�±PAB8=LYo\36C��O±�9DA�o\9O8�@�AB[/7\5B9DC�¿sAB>�365B9DCX7\C�L?9DC�¹#36M�AB@�AB36C?9DC
�!­ 6�� � ( 6 � � (4��9O8��O9D<?V\@<�mL?9O8�9DC IK36W�9DC~@N9 @��� <�C�L � @��� 9DC~@NV\9OV\9DC?V\9DMN9O@N�O@�V\9O8=A0T=U~@N9O@�M�A0C�L�.�¿s7\M¹�507\M�WY7�A0MN@e7\C?pNc7\C?V650A0T=UKA0W ·P<�U?9O�D<�MN@�7\C�L�.}1436WYAB@mV6A05B@e�D<K»�9OV6A0C�CKL?9O8s1&A0Wu<�507/@�AB36C?9DC	�

Õ ( � Õ (�� 3 Õ ( � 6 � a4. j�-&�
Õ (�� � � @\�� � = 3 � ��� �

(4� = 3 � � 3 � (4� = ] > ��=
a&-



� ��
� a � �

�
3
�
(&�

aZ�
� � �
(4�"�

�
3
�
(&�

� � = �e�
��� �
(4�T=23 HZ�

�
3
�
(&�T=

���
� 6 � a4. j~Hi�

)	� � ­ � � a4. j~ai�

¿s7\M�I_7/V6C?9O@Np%9D50Lu9O8�V6AB`�@gM�A0T=UuL�<?8=T=U�1&<?>�9O8�>�36M�AB@�AB36C�L?9O8#`�9DA0L?9DCÊ¿sAB>�365Bp%9D50L?9O8D.DZ�50Mg¿sAB>�365B@�AB9Op%9�±PAB8=L
MN@N9O@�M

�
(�� - � F�V\9O±uc7\U�5B@O.}¿�9O8�rË9O8�@�o\36C7@�p%365BV\@P7\<�M�L?9O8�»�9DL�A0C?V6<�C?V ��( ���	��
 �i-/.}:�A0C_MN3650T=U?9O8N�

WY7/h\9DC�V\9O±uc7\U�5B@N9DM�f?9D50L�±�9DA0MN@eL�AB9sp%365BV\9DC�L?9 ^ C~@N9O8=M�T=U�AB9DL?9��D<�L?9DW A0C�p%86c<�U?9O8�9DC�ZP8�`�9DAB@N9DC/�%�\.�»�.
\ H6�5��F\w	]��sW�9DA0MN@�o\9O8�±�9DC�L?9O@N9DC���o\36CË9DA0C?9DW¢9DA0C?�O9D50C?9DCËU?3\8=AB�O36C~@�7\5�V\9O8=A0T=U~@N9O@N9DC�¿sAB>�365g9O8��O9D<?V\@N9DC
f?9D50LK7\<?p .

	 :�M�V\9DMN@�7/@N@N9O@ÀL�AB9Ë9DA0C?p!7\T=U?9Á149O>�7/8=7/@�AB36C L?9O8_7\<?p%V\9O>�8*c7/V\@N9DC�r°AB8�`�9D5F��36U�C?9�L�7/`�9DA�L?9O8�9DC
¹�8�3 ��5B9�±�9DMN9DC~@�50A0T=U��D<Áo\9O8*c7\C�L?9O8=C�.g¿sAB9DMu±PAB8=L�A0C�ZP`�M�T=U�C�AB@N@�a4. a4. HË7\<�MNV\9DC4<?@N�O@<��<�W L?9DC
:�A0C?½�<?h�L?9O8�`�9DA&[&5B9DA0C?9DCY¿sAB>�36507/`�MN@dc7\C�L?9DC�7\<?p%@N8�9O@N9DC�L?9DC�R�9O8=M�T=U?9O8=<�C?VÊo\36CXL?9O8�L?9O8�8�9DA0C?9DC
R�9O8=L?8=A05050<�C?VÊ�D<�@N8�9DC�C?9DC��?±�3\`�9DA

�
( �°­ � F5�#-;<�C�L�H�o\9O8�±�9DC�L?9O@�±�9O8=L?9DC�.

	 :�M�pqc<�U?8�@��D<�9DA0C?9O8eMN@dc7/8�[\9O8�9DC���36C?�O9DC~@N8=7/@�AB36C�L?9DM�>�U?3\@N36MN>�U�c7/8=A0M�T=U?9DC�fg50<�M�MN9DM�<�C�LX[\36WYWÊ@
L�7\L�<?8=T=U�L?9O8�IK3&L?9D5050AB9O8=<�C?V�L?9O8Pfg50<?h\o\9O8�@N9DA050<�C?V�A0C�9DA0C?9O8�1436C�C?9DC?½�9DT�[\9DC?V\8=<?>�>�9�C�c7\U?9O8D.

	 ¿sAB9ÆI_7/V6C?9O@Np%9D50L�MN@dc7/8�[\9ÆpNc7\505B@YWYAB@XL?9O8,k�c36U?9 c<?`�9O8XL?9O8X¹�U?3\@N36MN>�U�c7/8�9ÆL?9D<?@�50A0T=U M�T=U�C?9D505B9O8
7/`B��±�3&L�<?8=T=U_L?9O8�V\9DM�7\WÊ@N9���A0C�C?9O8=U�7\5B`KL?9O8�1&A0Wu<�507/@�AB36C�MN`�3Dº�V\9DM�T=U�5B36M�MN9DC?9�fg50<?hX7\<�M�L?9DW
��9O`�AB9O@gL?9O8#�O9DC~@N8=7\5B9DC�fg50<?h\[\36C?�O9DC~@N8=7/@�AB36Cu9DC~@�MN>�8=A0C?V\@#<�C�LÊL?9DM�U�7\5B`uo\36C�L?9DCÊ>�U?3\@N36MN>�U�c7/8=Aµ�
M�T=U?9DC�r°AB8�`�9D50C�`�9O9DA0C?½�<?h\@�±PAB8=L`�!ZP`�`�.D-O­L�=.?¿sAB9DM�WY7\T=U~@eL�7\MmIK3&L?9D505�7\50M�·�9Op%9O8�9DC?�DMN�&MN@N9DW
pqc<?8 ^ C~@N9O8=M�<�T=U4<�C?V\9DCKL?9DM�MN@�7/`�A050A0M�AB9O8�9DC�L?9DCX:�A0C?½�<�M�MN9DMmL?9DMm3\`�9O8=U�7\5B`KL?9O8�fg50<?h\8*c36U?8�9sV\9D5B9¾�
V\9DC?9DC���<�C~o\9O8=L?8=A0505B@N9DCKfg50<�M�MN9DMPV\9O9DABV6C?9O@<��L�7X9DMsMN3�V6<?@�±PAB9u[\9DA0C?9DCÆMN@�7/`�A050A0M�AB9O8�9DC�L?9DC�fg50<?h
9DC~@�U�c7\5B@O.

b
CXL�AB9DMN9DW��;7/>�AB@N9D5�±�9O8=L?9DC�L?8�9DA�<�C~@N9O8=M�T=U�AB9DL�50A0T=U?9P7\C?pNc7\C?V650A0T=U?9�¿sA0T=U~@N9Oo\9O8�@N9DA050<�C?V\9DC�`�9O@N8=7\T=U~@N9O@ �

; ( ��
�
 ��
��=(
H Õ�� H
-

� ���� � � a4. j\j5�

¿sAB9X9O8=MN@NV\9DC�7\C�C~@N9�R�9O8�@N9DA050<�C?VK9DC~@�MN>�8=A0T=U~@u[\36C�MN@�7\C~@N9O8�Z�5Bp%o��9DC?V\9DM�T=U~±PA0C�L�ABV\[\9DAB@ � ��� � -XA0C�L?9O8
V\9DM�7\WÊ@N9DC�»�3Dº �g�D<X»�9OV6A0C�CYL?9O8m1&A0Wu<�507/@�AB36C?9DC��*±m7\M�>�8=7/[4@�A0M�T=U?9�R�3\8�@N9DA05B9epqc<?8�L�AB9�·�9D507*º?7/@�AB36CYL?9DM
14�&MN@N9DWYM�WYAB@�M�A0T=U�`�8=A0C?V\@�<�C�L�L?9DM�U�7\5B`Ê7\<�T=U;o\36CuZ�WY7/8=A\9O@#7\5 .5\ H6�&]~o\9O8�±�9DC�L?9O@�±P<?8=L?9\.4k�AB9O8�pqc<�U?8�@
M�AB9�7\<?p%V\8=<�C�L�L?9DMeMN@dc7/8�[\9O8�9DCKZP`�p!7\5050MmL?9O8PI_7/V6C?9O@Np%9D50L�MN@dc7/8�[\9u7\<?p#L?9D<?@�50A0T=U�V\9O8=A0C?V\9O8�9;¿sA0T=U~@N9DCKA0C
L?9DC�c7\<?h\9O8�9DC_»�9O8�9DA0T=U?9DCÆL?9O8�1&A0Wu<�507/@�AB36C�MN`�3Dº�.?¿sAB9Ê[\36C�MN@�7\C~@N9�¿sA0T=U~@N9Oo\9O8�@N9DA050<�C?V ; (��¸-;±P<?8=L?9�\.P»�.�o\36C]o/7\C kP3do\9DC�9O@_7\5 .a\ F\F�]Ê<�C�L k�3\[&WY7\C � »�9D50507\C \ F\w	]Êo\9O8�±�9DC�L?9O@_<�C�L°±PAB8=L°U�AB9O8
�D<ËR�9O8�V65B9DA0T=U�MN�O±�9DT�[\9DCÁ9O`�9DC?p!7\5050M�`�9O@N8=7\T=U~@N9O@O.g¿sAB9YR�9O8�@N9DA050<�C?V ; ( � H Õ�� H ±PAB8=LÀ±PA0505B[#c<?8=50A0T=U_7\50ML�7/�O±PA0M�T=U?9DC�50AB9OV\9DC�L?9O8ef�7\505�V\9O±uc7\U�5B@O.�b
C�L?9O8s1436C�C?9DC?[\3\8�36C�7�pNc7\505B@�L�AB9�Z�5Bp%o��9DC?V\9DM�T=U~±PA0C�L�ABV\[\9DAB@�A0C
7/[4@�ABo\9DC ·�9OV6AB36C?9DC 5B9DA0T=U~@�WYAB@XL?9O8Nk�c36U?9Æ7/` �!M�AB9DU?9_�\.�»�.�\ w\F	]��!��±m7\MX9DA0C?9O8X¿sA0T=U~@N9Oo\9O8�@N9DA050<�C?V
�O±PA0M�T=U?9DC ; ( � ��=( <�C�L ; ( � H Õ�� H 9DC~@�MN>�8=A0T=U~@O. ^ C~@N9O8=M�T=U�AB9DL�50A0T=U?9�¿sA0T=U~@N9Oo\9O8�@N9DA050<�C?V\9DCÀ±�9O8=L?9DCA0C�L�AB9DMN9DW �;7/>�AB@N9D5�>�8=A0W_c7/8�7\<�Mep%365BV\9DC�L?9DCÆ��86c<�C�L?9DC�`�9O@N8=7\T=U~@N9O@O.

a\H



ZP`�`�A050L�<�C?V�-\-���
�� ��7\<?p%V\9O>�8*c7/V\@N9DMÊ��9DM�T=U~±PA0C�L�ABV\[\9DAB@�MNp%9D50LKpqc<?8
�
(
� -/.f��� ��k�8=7&:N9O[4@N3\8=AB9DC_9DA0C�ABV\9O8

fg50<�A0L?9D5B9DW�9DC~@N9�A0W 3\`�9O8�9DCÀr°AB8�`�9D5gC�7\T=U��/F	� � pqc<?8 � ( �Ì-O­�� =�.�¿s7\M�r°AB8�`�9D5B�O9DC~@N8=<�W^`�9 ��C�L?9O@
M�A0T=UtA0C �!­ 6 - � ­6a 6 � � � �=.�¿sAB9Y:�C�L?9DCËL?9O8;p%9O@N@NV\9DL?8=<�T�[4@N9DC�¹�p%9DA05B9�[\9DC�C?�O9DA0T=U�C?9DCtL�AB9�¹#36M�AB@�AB36C?9DC��7\CYL?9DC?9DC�L�AB9eA0C�ZP`�`�.D-DHsL�7/8�V\9DMN@N9D505B@N9DCYf?9D50L�50A0C�AB9DC~`�c<�C�L?9D569DC~@�MN>�8=A0C?V\9DC�.uX � �6¹�8�3 ��5B9eL?9O8�r°AB8�`�9D5µ�
V\9DM�T=U~±PA0C�L�ABV\[\9DAB@�C 	u�!­ 6��+6 � � � ����h�)FX".i� �q)*#u)(�!�g<�C�LYL?9O8m²P3\8=WY7\5B[\36W�>�36C?9DC~@N9�L?9DM�I_7/V6C?9O@Np%9D50L?9DM��( �i�!­ 6��+6 ­L�U��h�7�%#u#;� �q)*#u)(�!�=.

	 1&AB9�9O8=W_c3\V650A0T=U?9DC�L�AB9 ^ C~@N9O8=M�<�T=U4<�C?V_L?9DMÊ:�A0C?½�<�M�MN9DM�L?9O8Êk�8*c7/V6U?9DAB@uL?9DM;¹�507\M�WY7\MÊ7\<?peL�AB9
L?�&C�7\WYA0M�T=U?9�:�C~@¶±PA0T�[&50<�C?VYL?9DM�14�&MN@N9DWYMa�!ZP`�M�T=U�C�.=a4. a4. Hi�=.

	 1&AB9PL�AB9DC?9DCXL�7/�D<��&L�AB9�A0CXL?9O8 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9DC�¹�U�7\MN9�L?9O8�1&A0Wu<�507/@�AB36C�9O8=U�7\5B@N9DC?9DC��s5B9DA0T=U&�
V\9O±PA0T=U~@N9;7\<?p�A0U?8�9���8=7/p%@Np%8�9DA0U?9DAB@��D<�c<?`�9O8�>�86c<?p%9DC��~L�7u5B9O@N�O@N9O8�9�o\36C�L?9O8mV\9O±uc7\U�5B@N9DC�¿sA0T=U~@N9¾�
o\9O8�@N9DA050<�C?V�<�C�7/`�U�c7\C?V6ABV�MN9DA0CKMN36505B@N9DC3�!ZP`�M�T=U�C�.=a4. a4. HY<�C�LKa4. a4. ai�=.

	 ¿�9O8gf�7\505 ; ( � ��=( V\9DMN@�7/@N@N9O@�7\<?p%V\8=<�C�LÊL?9O8�V\9O8=A0C?V\9DCu¹�507\M�WY7\L�A0T=U~@N9�L�AB9 ^ C~@N9O8=M�<�T=U4<�C?V�L?9O8¿�9Op%3\[&<�M�M�AB9O8=<�C?VKL?9DMÊWY7/V6C?9O@�A0M�T=U?9DC�fg50<�M�MN9DM�o\36C�L?9O8ufg50<?h\8*c36U?8�9DC�7\T=U�MN9���9DA0Ct: 
�9O[4@<��L?9O8
pqc<?8uL�AB9YZ�<�MN`�A050L�<�C?V�L?9DMÊ»�9O8�9DA0T=U?9DMuV\9O8=A0C?V\9O8�9O8u¿sA0T=U~@N9�A0C�leI_:�MuWYAB@Ê¿�8�9DABp!7\T=U�MN@N8=<?[4@�<?8
o\36C_»�9DL?9D<?@�<�C?VYMN9DA0C�[�c36C�C~@N9N�!ZP`�M�T=U�C�.=a4. j?. Hi�=.

b
C�Mdc7\WÊ@�50A0T=U?9DC�A0C�L�AB9DMN9DWÎ�;7/>�AB@N9D5}`�9DM�T=U?8=AB9O`�9DC?9DC�1&A0Wu<�507/@�AB36C?9DCX±PAB8=L�L�AB9s·�9DT=U�C4<�C?V�WYAB@m9DA0C?9O8
o\3\8�`�9O8�9DAB@N9DC�L?9DC�¹�U�7\MN9�`�9OV\36C�C?9DC��#`�9DAmL?9O8�L�AB9�L�<?8=T=UÁ¿sA0MN[48�9O@�A0M�AB9O8=<�C?V6MNp%9DU�5B9O8;`�9DAmL?9O8�C4<�W�9¾�
8=A0M�T=U?9DC »�9DMN@�A0WYWu<�C?V�L?9O8_14@N8�36WYL�A0T=U~@N9Æ9O8��O9D<?V\@N9DC 7\C?pNc7\C?V650A0T=U?9DC ��3\8�9DC~@N�O[48=7/p%@�L�A0T=U~@N9DC°8�9DL�<&�
�DAB9O8�@Ê±�9O8=L?9DC�.qk�AB9O8��D<�±PAB8=L�L�AB9�Z�C?p!7\C?V6MN[\36C ��V6<?8=7/@�AB36C�9DA0C?9O8�·�9D507*º?7/@�AB36C�`�9DA�7/`�V\9DM�T=U�7\5B@N9O@N9DC
r°AB8�`�9D5B`�9O±�9OV6<�C?V\9DCK<�C~@N9O8�±�3\8�p%9DC��}L�. U�.�L?9DW¢14�&MN@N9DW^±PAB8=LK9O8=507\<?`�@<��M�A0T=U_9DA0C?9�Â}9DAB@�507\C?VXp%8�9DA��D<
9DC~@¶±PA0T�[\9D50C���<�W¢9DA0CÀpqc<?8;L�AB9�±�9DAB@N9O8�9�1&A0Wu<�507/@�AB36CÀ7/[4�O9O>�@�7/`�5B9DMÊC4<�W�9O8=A0M�T=U?9DMÊ�s5B9DA0T=U?V\9O±PA0T=U~@;�D<
��C�L?9DC�.�¿sAB9DMN9 � ���4�!�"���")����%#5V���� Y%
	�4�Ê±PAB8=LÀ7/`�V\9O`�8�3&T=U?9DC���MN3\`�7\50LtL�AB9�C?3\8=WYAB9O8�@N9DC ��3\8�9DC~@N�O[48=7/p%@
�
L�A0T=U~@N9DC_<�C~@N9O8u-O­����,�!L�. U�.�<�W `�A0Me�D<Kj���8*c3\h\9DC?3\8=L�C4<�C?V\9DC0��V\9Op!7\505B9DC_M�A0C�L�.?Z�C�M�T=U�50AB9Oh\9DC�L�±PAB8=L
WYAB@eL?9O8 � �"��h���)*�*� �%#5V���� Y%
	�4�P`�9OV\36C�C?9DC�.
, �(x��(x ��)�� § �4¤{�+})# �+��#$4�X¨¢�%�*©�$&"%©�$~��$4+})# �+�$& 

r¸c7\U?8�9DC�LXL?9O8�R�9O8=L?8=A05050<�C?V6MN>�U�7\MN9�±PAB8=LYA0CXL?9O8�9O8=MN@N9DCK�sAB@N@N9O8�9O`�9DC?9�<�C~@N9O8=U�7\5B`XL?9O8���8=<�C�L?½#c7\T=U?9
�
�
�À­��YL?9O8Ê1&A0Wu<�507/@�AB36C�MN`�3Dº�9DA0C_r°AB8�`�9D5Bp%9D50L_7\<?p%V\9O>�8*c7/V\@O.�¿sAB9X��9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DCÀM�A0C�L_L�7/`�9DA

a\a



MN@N9O@�M�9DC~@�507\C?V�L?9O8���36C~@�<?8=50A0C�AB9DC;o\36C ��( �i� � 6��+6 ­L�#V\9O8=A0T=U~@N9O@<�~MN3�L�7/h;L�AB9e²P3\8=WY7\5B[\36W�>�36C?9DC~@N9 ���L?9DMÊI_7/V6C?9O@Np%9D50L?9DMuA0CËL?9O8���8=<�C�L?½#c7\T=U?9�±uc7\U?8�9DC�LËL?9O8�1&A0Wu<�507/@�AB36CÆ9O8=U�7\5B@N9DCt`�5B9DAB`�@O.�¿sAB9DM;±PAB8=L
L�<?8=T=U�p%365BV\9DC�L?9;f?3\8=Wu<�50AB9O8=<�C?V�L?9DMer°AB8�`�9D5Bp%9D50L?9DM�9O8�8�9DA0T=U~@ �

C 	�� 
5� � 6��+6 � � ��6 
�� � � (�� ��
�� .�� � � \ ��( �L� � 6��+6 ­ 6 ­L�(] � 6 � a4. j~Fi�
C �i� � 6��+6 � � ��6 
�� � ­ � � a4. j~wi�

k�AB9O8�`�9DA�A0MN@ . � � � � 5 
 6 � 5 	L�=.�¿s7\M�r°AB8�`�9D5B>�8�3 ��5�±PAB8=L�L�<?8=T=UKL�AB9�f�<�C?[4@�AB36C� � � =( � 9¾º&>@��� � =( � � � =( ���	��
 �-= � � = � 6
p%9DMN@NV\9D5B9OV\@<�/L�AB9�V\9DC�7\<;±PAB9�A0C;Z�WY7/8=A69O@#7\5 .5\ H6�&]4V\9O±uc7\U�5B@�±PAB8=L�.O¿sAB9DMN9�f�<�C?[4@�AB36C;±PAB8=L�MN3�C?3\8=WYAB9O8�@<�
L�7/hÀL�7\M�I_7*º?A0Wu<�W o\36C . � �_V65B9DA0T=U�9DA0C�MuA0MN@O.#:�Mu±PAB8=L�MN@N9O@�M � � � -�V\9DMN9O@N�O@<��±�3&L�<?8=T=U�L�AB9
r°AB8�`�9D5B`�8�9DAB@N9�7\C�C�c7\U?9O8=C�LÀWYAB@;L?9O8ÊZ�<�M�L?9DU�C4<�C?V�L?9O8Êfg50<?h\[\36C?�O9DC~@N8=7/@�AB36C c<?`�9O8�9DA0C�MN@�A0WYWÊ@O.�¿sAB9
r°AB8�`�9D5BV\9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DC�C?9DU�W�9DCÊWYAB@#L?9DW�ZP`�MN@�7\C�L;o\36C�L?9DC;r°AB8�`�9D5B�O9DC~@N8�9DCÊMN9DU?8#M�T=U�C?9D505~7/`�.
¿sAB9Ê`�9DA0L?9DC_L?9O8=7/8�@P9O8��O9D<?V\@N9DC���A0WÌV65B9DA0T=U?9DC ^ WY507\<?p!M�A0C�C�8�3\@�AB9O8�9DC�L?9DC_r°AB8�`�9D5�M�A0C�L_7\C�C�c7\U?9O8=C�L
<�W L�AB9;¿sAB>�36507\T=U�MN9DC��O9DC~@N8=AB9O8�@d�!ZP`�`�.D-\-&�=.}¿sAB9�r°AB8�`�9D5B�O9DC~@N8�9DC�50AB9OV\9DCK7\<?pgL?9O8

�
�¶Z�T=U�MN9Ê7\C_L?9DC

14@N9D505B9DC � � G ��±�3\`�9DA�M�A0T=U � G �°­ � w\Q 6 - � ­6aX<�C�LKH�� ­Ypqc<?8 � ( �°­ � F 6 - � ­X`��O±;.�H�� ­Y9O8�V\9O`�9DC�.f�c<?8�L�AB9K1&A0Wu<�507/@�AB36Ct9DA0C?9O8 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9DCÁ:�C~@¶±PA0T�[&50<�C?VÀWu<?hÀL�AB9�WY7*º?A0WY7\5B9�r°AB8�`�9D5BV\9¾�
M�T=U~±PA0C�L�ABV\[\9DAB@ � (PL?9D<?@�50A0T=U�[&5B9DA0C?9O8�7\50M�L�AB9PWY7*º?A0WY7\5B9�Z�5Bp%o��9DC?V\9DM�T=U~±PA0C�L�ABV\[\9DAB@�L?9DM�7\C?pNc7\C?V650A0T=U?9DC
�s5B9DA0T=U?V\9O±PA0T=U~@�M�V\9O±uc7\U�5B@�±�9O8=L?9DC�. ��9O@N�O@N9O8�9�A0MN@epqc<?8�7\505B9;A0CÆ�s5 .&� a4. j\j5��MN>�9O�DA����DAB9O8�@N9DC�¿sA0T=U~@N9Oo\9O8N�
@N9DA050<�C?V\9DC�9DA0C�Me3&L?9O8�MN9DU?8PC�7\U?9;`�9DA�9DA0C�MO.�:�M�±�9O8=L?9DC_U�AB9O8 � ( �i-O­�� =;<�C�Lt-O­�� H�o\9O8�±�9DC�L?9O@O.}b
C
L?9O8 ��AB@N9O8=7/@�<?8�±P<?8=L?9�`�A0M�U?9O8#p!7\MN@�7\<�M�M�T=U�50AB9Oh650A0T=U � ( � -O­�� =m<�C�LuV\8*c3\h\9O8�o\9O8�±�9DC�L?9O@<�6±m7\M�WYA0C�L?9¾�
MN@N9DC�M�9DA0C?9���8*c3\h\9DC?3\8=L�C4<�C?VÆc<?`�9O8mL?9DCX`�9O3\`�7\T=U~@N9O@N9DC�rË9O8�@N9DC�50AB9OV\@O. >Pb
C�L?9DC�ZP`�M�T=U�C�.=a4. a4. Hu<�C�L
a4. a4. as±PAB8=L�:N9DL?3&T=U�V\9O�O9DABV\@<�4L�7/h�9DA0C?9 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9�:�C~@¶±PA0T�[&50<�C?V�L�<?8=T=U�9DA0C?9�f?365BV\9�[48=7/p%@Np%8�9DAB9O8
�s5B9DA0T=U?V\9O±PA0T=U~@N9;[&5B9DA0C?9O8�9sr°AB8�`�9D5BV\9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DC�9O8�p%3\8=L?9O8�@O.
¿sAB9Áf�<�C?[4@�AB36C�� ��
���`�9DM�T=U?8�9DAB`�@ÀL�AB9��O9DAB@�50A0T=U?9Á:�C~@¶±PA0T�[&50<�C?V°L?9O8Ë7\<?p%V\9O>�8 cV\@N9DC r°AB8�`�9D5BV\9¾�

M�T=U~±PA0C�L�ABV\[\9DAB@N9DC�.�1&AB9Ê±�9O8=L?9DCÆ�D<À»�9OV6A0C�CÆL?9O8�R�9O8=L?8=A05050<�C?V6MN>�U�7\MN9;A0C�C?9O8=U�7\5B`K9DA0C?9DM�Â}9DAB@N8=7\<�W�9DM
­ � 
 � 
�� G �¸-O­�V65B9DA0T=U�W_c7/h6ABVYo\36C	� �!­L� � ­Y7\<?p
� ��
�� G � �¸-�9O8=U�c36U~@<��<�WÌ9DA0CKM�7\C?p%@N9DMPZ�C~±m7\T=U&�
MN9DCËL?9O8�R�9O8=L?8=A05050<�C?V�L?9DM�f?9D50L?9DM��D<Ë»�9OV6A0C�CËL?9O8u1&A0Wu<�507/@�AB36CÆ�D<ÀV\9O±uc7\U?8=5B9DA0MN@N9DC�.�Z�C�M�T=U�50AB9Oh\9DC�L
±PAB8=L�� ��
�� G � � -P±uc7\U?8�9DC�L�L?9O8�V\9DM�7\WÊ@N9DC�R�9O8=L?8=A05050<�C?V6MN>�U�7\MN9m`�9DAB`�9DU�7\5B@N9DC�.6r°AB8=LX9DA0C?9s7/`�M�T=U�50AB9¾�
h\9DC�L?9����"��
 �L
���)F��#Z��� Y%
	�4�mL�<?8=T=U?V\9Opqc<�U?8�@<�/MN3s±PAB8=L�� ��
���A0C�C?9O8=U�7\5B`Êo\36C 
�� = � - �?F�±PAB9DL?9O8�7\<?p}²�<�505
V\9DMN9DC?[4@�<�C�L�7\C�M�T=U�50AB9Oh\9DC�L�7\<?p#²�<�505�V\9DU�7\5B@N9DC���L�. U�.?L�AB9�r°AB8�`�9D5}M�A0C�LX±uc7\U?8�9DC�L�L?9O8�·�9D507*º?7/@�AB36C
7\<�MNV\9DM�T=U�7\5B@N9O@O.

, �(x��0, �Æ)#��$4�/�%�D�/��$ÆÈD� § "%$&��$& }'d{?'*�%�} 

¿sAB9DMN9O8�ZP`�M�T=U�C�AB@N@Yp!7/h\@�L�AB9_²�<�W�9O8=AB[ 7\<�M���86c<�C�L?9DC L?9O8 c^ `�9O8=M�A0T=U~@�50A0T=U?[\9DAB@Y8�9D507/@�ABoÁ[\36W�>�7/[4@
�D<�M�7\WYW�9DC�.�f�c<?8P¿�9O@�7\A050Me±PAB8=L�7\C_L?9DC�8�9D5B9Oo/7\C~@N9DCÀ14@N9D505B9DC�7\<?pgZ�C�U�7\C?VYZ�o\9O8�±PAB9DMN9DC�.
Z�50MË>�U~�&M�AB[/7\50A0M�T=U?9DMt��9O`�AB9O@t±PAB8=L 9DA0C¸�;<?`�<�MËL?9O8Á��8*c3\h\9 \ ��!�	 6 !�		] / \ ��!�
 6 !�
<] / \ ­ 6 ! �"]`�9O@N8=7\T=U~@N9O@O.s¿s7³MN3d±�36U�5ÊL�AB9tZ�C?p!7\C?V6MN[\36C ��V6<?8=7/@�AB36C��s�s50C�.4� a4. j�-&� �;� a4. j\j5�!�Ê7\50M_7\<�T=U�L�7\M�r°AB8N�

`�9D5Bp%9D50L��Y�s50C�.4� a4. j~Fi� �;� a4. j~wi�!� ��A0C�AB9DC�MN�&WYW�9O@N8=AB9 `�9O�?c<?V650A0T=UÎL?9O8
�
�¶Z�T=U�MN9�7\<?p%±�9DA0MN9DC <�C�L L�7


 1u�	{!�({�zF~	�=N}�r(t zF�-�	p��<�Fr-N{���x	v	��p�v pTrFr(p�t �-�	p�v�t v��&pTr (Jp���p�| ^@p�zF�-�<�Bt v��&t ���"p�t �(p�v3�"{�v���}4� T�� b����=VYXedUf � ��N}!�&r(p�v��
�&t p ,J| � ���p�v	��p�zF�-�<�Bt v��&t ���"p�t �@t v��&pTr�Q {!r({�v�}4M�p�tL��}4��� TUTUT+VYXedUfq| t p��!���

a*j



L�AB9DMN9�±uc7\U?8�9DC�L|L?9O8ÆV\9DM�7\WÊ@N9DC�1&A0Wu<�507/@�AB36C]9O8=U�7\5B@N9DC�`�5B9DAB`�@<�P[/7\C�C|L�AB9³1&A0Wu<�507/@�AB36C�MN`�3Dº 7\<?p
\ ��!�	 6 !�	�] / \ ­ 6 !�
4] / \ ­ 6 ! �"]Æ`�9DM�T=U?8*c7\C?[4@ ±�9O8=L?9DC�.Xb
C�C?9O8=U�7\5B`^L�AB9DMN9DM³R�3650<�W�9DC�M ±�9O8=L?9DC L�AB9�s50C�.4� a4. a6��� �;� a4. a\Qi�X7\<?pP9DA0C?9DW [/7/8�@N9DM�A0M�T=U?9DC �sAB@N@N9O8YL�A0MN[48�9O@�A0M�AB9O8�@O.#f�c<?8YL�AB9K1&A0Wu<�507/@�AB36C?9DC�L�AB9¾�
MN9DMP�;7/>�AB@N9D50Mm±�9O8=L?9DC7!�	�� !�
 �Ë-O­\­Y<�C�L ! � �KH/­\­�V\9O±uc7\U�5B@O.}¿sAB9��sAB@N@N9O8�>�<�C?[4@�7/`�MN@�7\C�L�±uc7\T=U�MN@
o\36C � � ��� � � � � ��� � � � � ��� � ��­ � ­6a�A0CËL?9O8 ^ W�V\9O`�<�C?VKL?9DM ^ 8=MN>�8=<�C?V6M�9¾º&>�36C?9DC~@�AB9D505#`�A0Ms7\<?p
� � � ��� � � � � ��� �ÀQX<�C�L � � � ��� ��-DHX7\CÆL?9DCÁc7\<?h\9O8�9DCÀ·uc7\C�L?9O8=C_7\C �!Z�C�U�7\C?V�ZÊ.0-&�=.�Â�<?8�f?3\8N�
Wu<�50AB9O8=<�C?V�L?9O8g·P7\C�L?`�9DL�A0C?V6<�C?V\9DCs±�9O8=L?9DC�A0CÊ7\505B9DCÊ·P7\<�W�8=A0T=U~@�<�C?V\9DCÊ�O±�9DA��sAB@N@N9O8�>�<�C?[4@N9O`�9DC?9DC
U�A0C?�D<?V\9Opqc<?V\@O. ��b
C�MNV\9DM�7\WÊ@s`�9O@N8*c7/V\@sL�AB9uZ�C?�D7\U�5#L?9O8;�sAB@N@N9O8�>�<�C?[4@N9uA0C_L?9DCË1&A0Wu<�507/@�AB36C?9DC_L�AB9DMN9DM
�;7/>�AB@N9D50M�-DQ\F � -Dw\F � -DF/­&.
¿s7\M��s5B9DA0T=U4<�C?V6M�MN�&MN@N9DW�pqc<?8�L?9DC R�7/8=A07/`�5B9DC~o\9O[4@N3\8�� � � ; 6 ; C 	 6 ; C 
 6 ; C � 6 ��	 6 ��
 6 ���&�±PAB8=L�A0C�L�AB9;MN3\V\9DC�7\C�C~@N9;½�<?h\9O8=U�7\5B@N9DC�L?9�f?3\8=WÌ@N8=7\C�MNp%3\8=WYAB9O8�@ �

5FE � 3 5 	 ¡ ���l�)3 5 
 � ���l�)3 5 �	�'���l� �°­ � � a4. j4���

¿sAB9Yk�9O8=W�9 ¡ � � <�C�L
� M�A0C�LËL�AB9YC�A0T=U~@�50A0C?9D7/8�9DCËfg50<?h\@N9O8=W�9l\ w\w	]�.#¿sAB9YM�A0T=Ut9O8�V\9O`�9DC�L?9DC��s5B9DAµ�
T=U4<�C?V\9DCKM�A0C�L�A0C�Z�C�U�7\C?VYZÊ. H�7\<?p%V\9Opqc<�U?8�@O.
Â�<?8#C4<�W�9O8=A0M�T=U?9DCÊb
C~@N9OV\8=7/@�AB36Cu±PAB8=L;9DA0C ��7*º4��rË9DC�L?8�3�
}��R�9O8�p!7\U?8�9DC�U?9O8=7\C?V\9O�O3\V\9DC�.6:�M�±P<?8=L?9

V\9DW_c7/h�L?9O8�f?3\8=Wu<�50AB9O8=<�C?VYo\36C ^ V67\A#<�C�L_k�M�<�L�7l\ w\w	]gA0W�>�5B9DW�9DC~@�AB9O8�@�<�C�LKL?9DCÆ:�8�p%3\8=L?9O8=C�A0M�MN9DC
L�AB9DMN9O8�ZP8�`�9DAB@�9DC~@�MN>�8�9DT=U?9DC�LËW�3&L�A����DAB9O8�@9�!Z�C�U�7\C?V�ZÊ. ai�=.�r¸c7\U?8�9DC�LËL?9O8sb
C~@N9OV\8=7/@�AB36CË±PAB8=LÆ9DA0C
o/7/8=A07/`�5B9O8sÂ}9DAB@�M�T=U?8=AB@N@P<�C~@N9O8s»�9O86c<�T�[&M�A0T=U~@�ABV6<�C?V�L?9DMsl�36<?8=7\C~@
�¶f?8=AB9DL?8=A0T=U�M
� ��9Oo4�~�¶��8=AB@N9O8=A0<�WYMmo\9O8N�
±�9DC�L?9O@a�!Z�C�U�7\C?VXZÊ. j5�=.
b
C L?9DC 1&A0Wu<�507/@�AB36C?9DC³L�AB9DMN9O8�ZP8�`�9DAB@X±�9O8=L?9DC 7\C°L?9DC MN9DAB@�50A0T=U?9DC ·uc7\C�L?9O8=C <�C�L 7\W 3\`�9¾�

8�9DCÀ·P7\C�LÀL?9O8Ê1&A0Wu<�507/@�AB36C�MN`�3Dº_MN@N9O@�Msp%9DMN@N9Y·P7\C�L?`�9DL�A0C?V6<�C?V\9DC�o\9O8�±�9DC�L?9O@<��±m7\M�7\<?p%V\8=<�C�LÆL?9O8
U�A0C?8�9DA0T=U?9DC�LtV\8�3\hËV\9O±uc7\U�5B@N9DC³»�3Dº&9DC V\9O8�9DT=U~@Np%9O8�@�ABV\@XA0MN@O.gb
C L?9O8�:�`�9DC?9 �

�
�n­��K±�9O8=L?9DC L�AB9

b
C~@N9OV\8=7/@�AB36C�MNo/7/8=A07/`�5B9DCtL?9O8
�
� ��A0C�AB9DC�MN�&WYW�9O@N8=AB9�9DC~@�MN>�8�9DT=U?9DC�LtV\9DMN>�AB9OV\9D5B@O.gZ�W <�C~@N9O8�9DC�·P7\C�L

�d­ 6 ­ 6 � � � ��±�9O8=L?9DCtL�AB9���9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DCt9DC~@¶±�9DL?9O8uV\9DW_c7/hÆL?9O8��s50C�.4� a4. j~Fi� �;� a4. j~wi�uo\3\8�V\9¾�M�T=U?8=AB9O`�9DC ��1&A0Wu<�507/@�AB36C?9DC³WYAB@Y[\36C~@�A0C4<�AB9O8=50A0T=U?9O8�R�9O8=L?8=A05050<�C?V5�Ê3&L?9O8XV65B9DA0T=U ²�<�505eV\9DMN9O@N�O@3�!·�9¾�
507*º?7/@�AB36C�MN8�9DT=U�C4<�C?V\9DC��#1&A0Wu<�507/@�AB36C?9DCËL?9O8Ê�;7/>�AB@N9D5�j_<�C�L�Fi�=.#¿sAB9X7\<?p%V\9O>�8*c7/V\@N9DC�r°AB8�`�9D5B`�9O±�9¾�
V6<�C?V\9DC�pqc<�U?8�9DCX�D<�9DA0C?9O8a�!C4<�W�9O8=A0M�T=U�>�8�3\`�5B9DWY7/@�A0M�T=U?9DC0��R�9O8��O9O8�8=<�C?VYL?9O8e��36C ��V6<?8=7/@�AB36C�A0C�L?9O8
��8=<�C�L?½#c7\T=U?9\. ^ W L�AB9DMN9O8;9DC~@NV\9OV\9DC?�D<~±PAB8�[\9DC��#±�9O8=L?9DCtL�AB9X·P7\C�L?±�9O8�@N9XL?9O8;b
C~@N9OV\8=7/@�AB36C�MNo/7/8=A07*�
`�5B9DC�@N9DA05B±�9DA0MN9�L�<?8=T=U�:�º&@N8=7/>�36507/@�AB36CY7\<�M�L?9DW¸b
C~@N9OV\8=7/@�AB36C�MNV\9O`�AB9O@�9O8=WYAB@N@N9D5B@O.~:�A0C?9e7\<�MNpqc<�U?8=50A0T=U?9
¿s7/8=MN@N9D5050<�C?V�L?9O8P·P7\C�L?`�9DL�A0C?V6<�C?V\9DC ��C�L?9O@�M�A0T=U�A0CKZ�C�U�7\C?V�ZÊ. F4.
Â�<?8�14@�7/`�A050A0M�AB9O8=<�C?VÀL?9DMYC4<�W�9O8=A0M�T=U?9DC R�9O8�p!7\U?8�9DC�MY±PAB8=LÁ9DA0C?9�[#c<�C�MN@�50A0T=U?9K¿sA�
�<�M�AB36C �%9DC?V65 .

7/8�@�A���TOA07\5�M�W�343\@�U�A0C?V5��\ w6�&]eU?9O8=7\C?V\9O�O3\V\9DC�.�¿sAB9DM�A0MN@Ê@N8�3\@N��L?9O8u8�9D507/@�ABo�U?36U?9DC�¿sA�
�<�M�ABo&AB@dc7/@ÊL?9DM
��7*º4��rË9DC�L?8�3�
}��R�9O8�p!7\U?8�9DC�Mu<�C�LÀ@N8�3\@N��L?9O8u:�A0C~`�9O�DAB9DU4<�C?V�L?9O8ÊRsA0MN[\36M�AB@dc7/@N���s5 .	� H4.0-Dai���;7\<�M;p%365µ�
V\9DC�L?9DCÆ��86c<�C�L?9DC�o\36C�C�c3\@N9DC�.

	 ¿sAB9��D<?8gR�9O8�p%365BV6<�C?V�L?9DMgZ�<?p%@�AB9OV6MgL?9O8�WY7/V6C?9O@�A0M�T=U?9DC�fg50<?h6MN�&MN@N9DWYM#`�9DC�c3\@�ABV\@N9DCuV\8�3\h\9DCX1&Aµ�
Wu<�507/@�AB36C�MN`�3Dº&9DCYpqc<�U?8�9DCY�D<X9DA0C?9O8�9¾º&@N8�9DWÎU?36U?9DCYR�7/8=A07/@�AB36C�L?9O8m¹�507\M�WY7\L�A0T=U~@N9�A0C�C?9O8=U�7\5B`
L?9O8P»�3Dº �%pqc<?8PL?9DCKf�7\505 ; ( � ��=( <�WÎ`�A0Mm�D<t-d�Y��8*c3\h\9DC?3\8=L�C4<�C?V\9DC0�=.

� �)Nx&r��&t p�t vd�&t p�zFpTr ,Br�M�p�t ��M�p�zF�-�&r(t pKM�p�v	p�vUt �&p�}!| p�vZ]��@o _��4t ��x	| }��(t {�v	p�vO�4Nx&r-�&p�p�t v	p ^@t �F�(pTr(~	x	v	�<�(pKM�p�v	pf��x&r
�	{!r(��x	| t pTr(x	v	�O�&pTr (@}!v��`M�p��&t v	��x	v	��p�v���p�v�Nx	��p�vL�%o }.%�p��&{<�-���&pTr �4t ��x	| }��(t {�v	zF��{4�&p�M�pTr(p�t �(z��&t p r(p�zFt z��(t �"p ]��@o
M�pTrUNx	�-�4zFt �-�<�(t �!� � �;pTr-�&p�v��T�;p�t�^@t �F�(pTr(~	x	v	�<�(pKM�p�v	p�v �"pTrF�;p�v��&pT���

a\F



	 ¿sAB9�L?9DW¢14�&MN@N9DW 7\<?p%V\9O>�8*c7/V\@N9DCÆr°AB8�`�9D5�pqc<�U?8�9DC��D<Æ9DA0C?9O8�MN@�7/8�[\9DCÆR�9O8��O9O8�8=<�C?V�L?9O8s��36C&�
��V6<?8=7/@�AB36C_7\CÀL?9O8���8=<�C�L?½#c7\T=U?9��}L?9O8sC?9O`�9DCKV\9O9DABV6C?9O@N9DCÀ·P7\C�L?`�9DL�A0C?V6<�C?V\9DC �!MO.�3?. �P7\<�T=U
9DA0C?9�9O8=U�c36U~@N9ÊC4<�W�9O8=A0M�T=U?9�¿sA�
�<�M�AB36C�9DC~@NV\9OV\9DC?�D<�MN9O@N�O9DCÀA0MN@O.

	 ¿sAB9;7\C_L?9O8���8�9DC?�O9;�O±PA0M�T=U?9DC�o\9O8=L?8=A0505B@N9DWÎ<�C�L�<�C~o\9O8=L?8=A0505B@N9DWÎfg50<?hY7\<?p%@N8�9O@N9DC�L?9DCÆ14>�7\C&�
C4<�C?V\9DC �!A0C�MN`�9DMN36C�L?9O8�9�A0C_��9O`�AB9O@N9DC_U?36U?9O8Pk�8*c7/V6U?9DAB@��mMN3d±PAB9;L�AB9;MN@�7/8�[�L?�&C�7\WYA0M�T=U?9�:�C~@
�
±PA0T�[&50<�C?VY±uc7\U?8�9DC�LKL?9DM�Z�<?p!MN@N9DABV\9DC�M�L?9DM�fg50<?h6MN�&MN@N9DWYM�9O8�p%3\8=L?9O8=CKV6<?@N9Y14@�7/`�A050AB@dc7/@�MN9DABV\9DC&�
M�T=U�7/p%@N9DC�.

¿�9O@�7\A050M��D<?8#C4<�W�9O8=A0M�T=U?9DCÊ¿sA�
�<�M�AB36C;M�A0C�L�A0CÊZ�C�U�7\C?VPZÊ. w�L�7/8�V\9DMN@N9D505B@O.*f�c<?8#L�AB9�A0C;L?9DC�1&A0Wu<�507/@�AB3/�
C?9DC_L�AB9DMN9DMP�;7/>�AB@N9D50M�o\9O8�±�9DC�L?9O@N9DCÀ¹g7/8=7\W�9O@N9O8�L?9O8�C4<�W�9O8=A0M�T=U?9DC_¿sA�
�<�M�AB36CKM�AB9DU?9uL�AB9Êk#7/`�9D505B9DC
-�<�C�LKH�A0C�ZP`�M�T=U�C�.=a4. a4. H�`��O±;.�a4. a4. a4.

����� � ��� �@� 
��'� �%��� � � '�� � � � �������() � � � '�� �3�
���>���F� 	�� ���

b
W p%365BV\9DC�L?9DCt±PAB8=LË�D<�C�c7\T=U�MN@u9DA0C?9X·�9Op%9O8�9DC?�DM�A0Wu<�507/@�AB36CtWYAB@Ê@¶�4>�A0M�T=U?9DCtrË9O8�@N9DCÁL?9O8�¹g7/8=7\W�9¾�
@N9O8

�
(	� ; (i���@�e<�C�L � (;7\<�MNpqc<�U?8=50A0T=U�`�9DM�T=U?8=AB9O`�9DC3�!ZP`�M�T=U�C�.=a4. a4.0-&�=.�rË9DMN9DC~@�50A0T=U?9YlmU�7/8=7/[4@N9O8=A0MN@�AB[/7

L?9DMP7\<?p!MN@N9DABV\9DC�L?9DCKo\9O8=L?8=A0505B@N9DC�fg50<�M�MN9DM<��L�AB9Ê:�C~@¶±PA0T�[&50<�C?VYL?9O8�WY7/V6C?9O@�A0M�T=U?9DCÆ:�C?9O8�V6AB9Ê<�C�LKL?9O8
14@N8�36WYL�A0T=U~@N9���MN3d±PAB9;ZP`4±�9DA0T=U4<�C?V\9DCKo\36W^[48=7/p%@Np%8�9DAB9DC_Â�<�MN@�7\C�L�±�9O8=L?9DC�pqc<?8PL�AB9DMN9DC�¹g7/8=7\W�9O@N9O8N�
M�7/@N��L�A0MN[&<?@�AB9O8�@O.OZ�C�M�T=U�50AB9Oh\9DC�L�±PAB8=L�A0C�ZP`�M�T=U�C�.�a4. a4. H��D<�9DA0C?9O8�¹g7/8=7\W�9O@N9O8=MN@�<�L�AB9�c<?`�9O8�V\9OV67\C?V\9DC��
`�9DA�L?9O8

�
(	� ; (i���@�e<�C�L � (�o/7/8=A0AB9O8�@e±�9O8=L?9DC�.�ZP`�M�T=U�C�.=a4. a4. a�`�9DM�T=U?8�9DAB`�@�·�9D507*º?7/@�AB36C�MN8�9DT=U�C4<�C?V\9DCL?9DM�14�&MN@N9DWYMe�D<?8P:�8=WYAB@N@N9D50<�C?V�L?9O8�[48=AB@�A0M�T=U?9DC�R�9O8=L?8=A05050<�C?V?.

, �0, � � ��$��¶$4�*$& � �d�!�Ë)#"%{?'*�%�} 
f�c<?8�L�AB9Æ·�9Op%9O8�9DC?�DM�A0Wu<�507/@�AB36C ±�9O8=L?9DC

�
( � -�� ; ( � ��=( <�C�L � ( � -O­�� =ÆV\9O±uc7\U�5B@O.mb
C L?9O8

Z�C?p!7\C?V6MN[\36C ��V6<?8=7/@�AB36C�M�A0C�L�Mdc7\WÊ@�50A0T=U?9�f?9D50L�50A0C�AB9DCtL?9DM�I_7/V6C?9O@Np%9D50L?9DM�MN�&WYW�9O@N8=A0M�T=U�`�9O�?c<?V650A0T=U
L?9O8 �

�
� ­��O�¶:�`�9DC?9\.e¿sAB9ÀW�9DA0MN@N9DC°L?9O8�A0W r°AB8�`�9D5BV\9O`�AB9O@Xo\9O8=7\C?[\9O8�@N9DC f?9D50L�50A0C�AB9DC³M�T=U�50AB9Oh\9DC

M�A0T=UtA0C�C?9O8=U�7\5B`ËL?9DM;`�9O@N8=7\T=U~@N9O@N9DC�>�U~�&M�AB[/7\50A0M�T=U?9DCÀR�3650<�W�9DC�MÊ<�C�LÀo\9O8�`�A0C�L?9DCËL�AB9,k�7\5B`�9O`�9DC?9DC
� � 6�� �³­ 6 ­��m<�C�L � � 6�� � ­ 6 ­��6./¿sAB9�L�AB9�r°AB8�`�9D5B�O9DC~@N8�9DC�o\9O8�`�A0C�L?9DC�L?9f$&�"# ����
��1��
J�"��h%� )*#u)(��`�9DM�AB@N�O@7\C?pNc7\C?V650A0T=U�L�AB9sZP>�9¾º?U�c36U?9 :W( � - � H\H�<�C�L�L�AB9 ��c7\C?V\9	!2( � a�� F/­&.�¿�9O8e�O9DC~@N8=7\5B9DC�f?9D50L�50A0C�AB9P±PAB8=L
WYAB@ k�A05Bp%9;L?9DM�Z�<�M�L?8=<�T�[&M

� � P
� Õ � ��Ò � 
 ����=�� ?��

H Õ � ?�� H � � = � ?�� L�? � 
 H Õ H ��G L�?
9DA0C �!7\<?p�L?9DC�WY7/V6C?9O@�A0M�T=U?9DCXfg50<?h�L?9O8�fg50<?h\8*c36U?8�9eC?3\8=WYAB9O8�@N9DM���R�3650<�W�9DC��D<?V\9O3\8=L�C?9O@<�6±�3\`�9DA?L�7\M
b
C~@N9OV\8=7\5�9DC~@�507\C?VÊL?9O8��O9DC~@N8=7\5B9DCXf?9D50L�50A0C�AB9m7\<�MN�D<?pqc<�U?8�9DC�A0MN@�<�C�L �u� ?��gL?9DCl�%3\8�@�M�7/`�U�c7\C?V6ABV\9DC0�g·P7*�
L�A0<�M�L?9O8#fg50<?h\8*c36U?8�9�`�9O�O9DA0T=U�C?9O@O./¿sAB9e��8*c3\h\9 � A0MN@�pqc<?8#L�AB9�¿sA07/V6C?36MN9mL?9O8gfg50<?h\8*c36U?8�9DC?9DC~@¶±PA0T�[&50<�C?V
o\36CK²�<?@N�O9DC'\ H6�&]�.�b
U?8�Z�C?p!7\C?V6MN±�9O8�@�`�9O@N8*c7/V\@ � ( � -¾j � F4.

^ C�WYAB@N@N9D5B`�7/8uC�7\T=UÁL?9DW :�A0C�M�T=U�7\5B@N9DC�L?9O8ur°AB8�`�9D5�`�9OV6A0C�C?9DC�L�AB9XA0W r°AB8�`�9D5BV\9O`�AB9O@�o\9O8=7\C&�
[\9O8�@N9DC�f?9D50L�50A0C�AB9DC�A0CY7\505B9�L?8�9DA�·P7\<�W�8=A0T=U~@�<�C?V\9DCY�D<Y9¾º&>�7\C�L�AB9O8�9DC�.6:�A0CYMN3650T=U?9DM�R�9O8=U�7\5B@N9DCXA0MN@��D<
9O8�±m7/8�@N9DC��&L�7uL�AB9�7\C~±m7\T=U�MN9DC�L?9�ZP�DA0Wu<?@�7\5B[\36W�>�36C?9DC~@N9sL?9DMeI_7/V6C?9O@Np%9D50L?9DM�±PAB9P9DA0CX�D<�Mdc7/@N�D50A0T=U?9O8
¹�507\M�WY7\L?8=<�T�[�±PAB8�[4@d\ w\�	] �%9DA0C_o�c365050ABVY7\C�7\5B3\V\9DM�R�9O8=U�7\5B@N9DC_@N8=AB@N@P`�9DA�L?9O8PR�9O8=M�T=U?9O8=<�C?V�WY7/V6C?9O@�Aµ�
M�T=U?9O8�ZP8�[/7\L?9DC�7\<?p��=.g¿sAB9�f?9D50L�50A0C�AB9DCËC?9DU�W�9DCt9DA0C?9XU?9D50A0M�T=U?9�14@N8=<?[4@�<?8Ê7\C�<�C�L�507\M�MN9DC�M�A0T=U�A0C
L?8�9DA���8=<?>�>�9DC�9DA0C~@N9DA05B9DC��?L�AB9;M�A0T=U�o\9O8=M�T=U�AB9DL?9DC�7/8�@�ABV�9DC~@¶±PA0T�[\9D50C'�!ZP`�`�.D-DH5��M�AB9DU?9;7\<�T=U \ F\w�]��=.

a\w



ZP`�`�A050L�<�C?Vt-DH ��:�C~@¶±PA0T�[&50<�C?VÀL?9O8�L?8�9DAe��8=<?>�>�9DC�WY7/V6C?9O@�A0M�T=U?9O8Yf?9D50L�50A0C�AB9DC���L�AB9�L�AB8�9O[4@�L�<?8=T=U
L�AB9mr°AB8�`�9D5B`�9O±�9OV6<�C?V\9DCu`�9O9DA0C?½�<?h\@g±�9O8=L?9DC	� �dA0C�C?9O8�9 
�f?9D50L�50A0C�AB9DC �FV���7�%#%�!� �D�O9DC~@N8=7\5B9 
�f?9D50L�50A0C�AB9DC
�T����� �R�;<�C�L �4c7\<?h\9O8�9 
�f?9D50L�50A0C�AB9DC ���"��
��L�=.#¿s7/8�V\9DMN@N9D505B@uA0MN@ÊL�AB9X·�9Op%9O8�9DC?�DM�A0Wu<�507/@�AB36CËWYAB@

�
( �n-��

; ( � ��=( <�C�L � ( � -O­�� =��D<KL?9DCÆÂ}9DAB@N>�<�C?[4@N9DC 
 �°­l�T� )*#Z.&���m<�C�L 
 �]�/F �T����X"Y5�*���=.

	 �q�"# ����
��1�d
J�"��h%� )*#u)(�"#KMN@�7/8�@N9DCËA0CÆL?9O8s<�C�WYAB@N@N9D5B`�7/8�9DC ^ W�V\9O`�<�C?V�L?9O8sr°AB8�`�9D5B�O9DC~@N8�9DC�.�1&AB9
9O8�p!7\U?8�9DC�L�AB9YMN@dc7/8�[&MN@N9XR�9O8=L?8=A05050<�C?V�A0CtL?9O8���8=<�C�L?½#c7\T=U?9`�!ZP`�`�.O-\-&�;<�C�LË`�A050L?9DCËL�AB9YM�A0T=U
7\<?p%±uc7/8�@�Me<�C�L�MN9DAB@�50A0T=U�7\<�M�L?9DU�C?9DC�L?9U$&�"# ����
��1� ���"��h���)*�*�R�-�O
�� �<[@�;7�	YL���"�}L?9O8�9DC�f�<?h\>�<�C?[4@N>�3/�
M�AB@�AB36C�±uc7\U?8�9DC�L�L?9O8s1&A0Wu<�507/@�AB36C�9O8=U�7\5B@N9DC�`�5B9DAB`�@O.

	 c!#u#;�"����
J�"��h%� )*#u)(�"#�MN@�7/8�@N9DC�7\C?pNc7\C?V650A0T=UuA0W|»�9O8�9DA0T=Uu�O±PA0M�T=U?9DCuL?9DCÊr°AB8�`�9D5B�O9DC~@N8�9DC�.\1&AB9�±�9O8N�
L?9DCÀc<?`�9O8�±PAB9OV\9DC�Luo\9O8=M�T=U?9O8�@�<�C�L�L�<?8=T=U�L�AB9eL�7/8=7\<�M�8�9DM�<�5B@�AB9O8�9DC�L?9m7\C?pNc7\C?V650A0T=U?9e:�8=U�c36U4<�C?V
A0U?8�9O8_f�<?h\>�<�C?[4@�7/`�MN@dc7\C�L?9�A0C�L�AB9 ��c7\C?V\9�V\9O�O3\V\9DC�.�¿sAB9DMN9�f?9D50L�50A0C�AB9DC°9¾º&>�7\C�L�AB9O8�9DC]C4<?8
5B9DA0T=U~@O.�b
U?8�9u¹�8�3	:N9O[4@�AB36CÆ7\<?p�L�AB9���8=<�C�L?½#c7\T=U?9;±�9DA0MN@P9DA0C?9uL?9D<?@�50A0T=U?9ÊA0C~o\9O8=MN9�1~�¶f?3\8=Wn7\<?pT�
L�AB9�M�A0T=UK<�C�WYAB@N@N9D5B`�7/8e7\<?p�L�AB9sR�9O8=M�T=U?9O8=<�C?VY�D<?86c<�T�[4pqc<�U?8�9DC�5¶c7/h\@O.

	 7� �<[��"����
J�"��h%� )*#u)(�"#�MN@�7/8�@N9DC�7\C?pNc7\C?V650A0T=U�A0W�»�9O8�9DA0T=UU:N9DC�MN9DAB@�M�L?9O8mr°AB8�`�9D5B�O9DC~@N8�9DC�.?1&AB9P±�9DAµ�
MN9DCÀL�AB9�MN@dc7/8�[&MN@N9�:�º&>�7\C�M�AB36CÆ7\<?pT�}±uc7\U?8�9DC�LÆA0U?8�9uf�<?h\>�<�C?[4@�7/`�MN@dc7\C�L?9�7\C?pNc7\C?V650A0T=UÆ7/`�C?9DU&�
W�9DC�.�b
W ��9OV\9DC�M�7/@N�X�D<ËL?9DCËA0C�C?9O8�9DCÆf?9D50L�50A0C�AB9DCK�O9DABV\@ÊA0U?8�9�¹�8�3	:N9O[4@�AB36CË7\<?p�L�AB9Y��8=<�C�L&�
½#c7\T=U?9Ê7\<?p%V\8=<�C�L�L?9O8e9DC~@NV\9OV\9DC?V\9DMN9O@N�O@N9DCtf�<?h\>�<�C?[4@No\9O8=M�T=U�AB9O`�<�C?V\9DC�9DA0C?9u1~�¶f?3\8=W�.

¿sAB9eV\9DC�7\C�C~@N9DCYfg50<?h6MN�&MN@N9DW�9eV\9DU?9DC�[\36C~@�A0C4<�AB9O8=50A0T=U�A0C?9DA0C�7\C�L?9O8Pc<?`�9O84�*9DM�5¶c7/h\@�M�A0T=U�[\9DA0C?9eM�T=U�7/8�p%9
��8�9DC?�O9Ê�O±PA0M�T=U?9DCÆL?9O8P�O9DC~@N8=7\5B9DCÆfg50<?h\8*c36U?8�9Ê<�C�L_L?9DW^A0C�C?9O8�9DCK<�C�L�c7\<?h\9O8�9DCÆfg50<?hY�DAB9DU?9DC�.}¿sAB9
�O9DC~@N8=7\5B9�fg50<?h\8*c36U?8�9u`�A050L?9O@��D<�C�c7\T=U�MN@s9DA0CÀA0C~o\9O8=MN9DM;1_7\<�M9�!7\C�7\5B3\V��D<ËL?9DCÀA0C�C?9O8�9DC_f?9D50L�50A0C�AB9DC0�!�
c7\C�L?9O8�@sA0U?8�9uf?3\8=W :N9DL?3&T=UÆ8�9D507/@�ABoKp%86c<�U?�O9DAB@�ABVj�%±uc7\U?8�9DC�LÆL�AB9u:�C~@¶±PA0T�[&50<�C?V�C?3&T=U 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U
o\9O8=5¶c7\<?p%@��!�&<�Wipqc<?8mL?9DC�·�9DMN@mL?9O8�1&A0Wu<�507/@�AB36CYL�AB9DMN9D5B`�9Pf?3\8=W�±PAB9�L�AB9�c7\<?h\9O8�9DC�f?9D50L�50A0C�AB9DCY7\<?p%�D<&�
±�9DA0MN9DC�.�¿sAB9�M�ABV6W�36A0L�7\5B9 ��1~�m3&L?9O8�A0C~o\9O8=MN9X1~����f?3\8=W L?9DM�o\9O8=L?8=A0505B@N9DC_fg50<�M�MN9DM�±PAB8=L_A0CÆZP`�M�T=U�C�.
a4. j?. a�V\9DC�7\<?9O8�`�9DU�7\C�L?9D5B@O.
b
W�p%365BV\9DC�L?9DC�±�9O8=L?9DC�L�AB9�V\9O36W�9O@N8=A0M�T=U?9DC�¹g7/8=7\W�9O@N9O8PL?9O8efg50<?h\8*c36U?8�99�!ZP>�9¾º?U�c36U?9 :�� ��c7\C?V\9

! <�C�LXR�3650<�W�9DC � ��MN3d±PAB9�A0U?8�9�Z�<?p!MN@�AB9OV6MNV\9DM�T=U~±PA0C�L�ABV\[\9DAB@�MN@N9O@�Me7\C�L?9O8m�O9DC~@N8=7\5B9�f?9D50L�50A0C�AB9��~L�AB9

a6�



ZP`�`�A050L�<�C?Vs-Da �/:�C~@¶±PA0T�[&50<�C?VPL?9O8@k�c36U?9��/L?9O8 ��c7\C?V\9��/L?9DM�R�3650<�W�9DC�M�<�C�LÊL?9O8#Z�<?p!MN@�AB9OV6MNV\9DM�T=U~±PA0C&�
L�ABV\[\9DAB@;L?9O8;�O9DC~@N8=7\5B9DC�fg50<?h\8*c36U?8�9�±uc7\U?8�9DC�LtL?9O8Ê·�9Op%9O8�9DC?�DM�A0Wu<�507/@�AB36C�.�¿�9O8 c^ `�9O8�V67\C?V�o\36C�L?9O8
	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9DC��D<?8PL?�&C�7\WYA0M�T=U?9DC�¹�U�7\MN9ÊL?9O8P:�C~@¶±PA0T�[&50<�C?V���C�L?9O@e`�9DA�
 �]�/F�MN@�7/@N@O.

WYAB@�L?9O8YZ�T=U�MN9_L?9O8Yfg50<?h\8*c36U?8�9�A0L?9DC~@�A����DAB9O8�@u±�9O8=L?9DCÁ[/7\C�C���L�A07/V6C?36MN@�AB�DAB9O8�@O.�¿sAB9K:�C~@¶±PA0T�[&50<�C?V
L?9O8��O9DC~@N8=7\5B9DC�fg50<?h\8*c36U?8�9P5¶c7/h\@�M�A0T=UXA0CY9DA0C?9 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9�¹�U�7\MN9�<�C�L�9DA0C?9PL?�&C�7\WYA0M�T=U?9P¹�U�7\MN9
<�C~@N9O8�@N9DA05B9DC�.�¿sAB9Y`�9DA0L?9DCÀ¹�U�7\MN9DCtM�A0C�LÀ[&507/8;<�C~@N9O8=M�T=U?9DA0L?`�7/84��±PAB9Y7\<�M;L?9DCËV\9O36W�9O@N8=A0M�T=U?9DC�¹g7*�
8=7\W�9O@N9O8=CË<�C�LÀL?9O8;Z�<?p!MN@�AB9OV6MNV\9DM�T=U~±PA0C�L�ABV\[\9DAB@�L?9O8;fg50<?h\8*c36U?8�9�L?9D<?@�50A0T=UÀU?9O8�o\3\8�V\9DU~@N�!ZP`�`�.O-Dai�=.
¿sAB9u��9DM�T=U~±PA0C�L�ABV\[\9DAB@�L?9O8Pfg50<?h\8*c36U?8�9;MN@N9DABV\@�±uc7\U?8�9DC�L�L?9O8�V\9DM�7\WÊ@N9DCt1&A0Wu<�507/@�AB36C�W�36C?3\@N36C_7\C��
`�5B9DAB`�@ :N9DL?3&T=UÀ`�A0M 
 ���/F�[&5B9DA0C � H ) H ��� � �=.�¿sAB9YA0CÀZP`�M�T=U�C�.�a4. a4. a�`�9DU�7\C�L?9D5B@N9DCÀ·�9D507*º?7/@�AB36C�M
�
8�9DT=U�C4<�C?V\9DC��O9DABV\9DC��?L�7/h�L�AB9�fg50<?h\8*c36U?8�9�`�A0M��D<�L�AB9DMN9DW Â}9DAB@N>�<�C?[4@�C�7\U?9O�D<�[48=7/p%@Np%8�9DA}`�5B9DAB`�@�<�C�L
MN36WYAB@m9DA0C?9�f?365BV\9;7\C�C�c7\U?9O8=C�L?9O8P�s5B9DA0T=U?V\9O±PA0T=U~@�MN�D<�MN@dc7\C�L?9;L�<?8=T=U�5¶c7\<?p%@O.4r¸c7\U?8�9DC�L�L?9O8�Â}9DAB@�MN>�7\C&�
C?9 
 � �/F;��-Da/­t±PAB8=L L�AB9Kfg50<?h\8*c36U?8�9�p!7\MN@X`�A0MY7\<?psZ�5Bp%o��9DC?V\9DM�T=U~±PA0C�L�ABV\[\9DAB@Y`�9DM�T=U�5B9D<�C�ABV\@<��7\C&�
M�T=U�50AB9Oh\9DC�L_o\9O8=5¶c7\<?p%@sA0U?8�9u:�º&>�7\C�M�AB36C_C�7\U?9O�D<ÆV65B9DA0T=U?pNc3\8=WYABV�<�C�LÆC�7\U?9O�D<ÀMN9D5B`�MN@dc7\U�C�50A0T=U'�%9DMsV6A05B@
��� !f=�� =u±uc7\U?8�9DC�LÆL?9O8 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9DCË<�C�L ��� !f=�� �Ê±uc7\U?8�9DC�LÀL?9O8;L?�&C�7\WYA0M�T=U?9DCÆ¹�U�7\MN9	�=.
¿sAB9�MN@�7/8�[\9Y»�9DM�T=U�5B9D<�C�ABV6<�C?V�<�C�LÆL�AB9uL�7/8=7\<�M�8�9DM�<�5B@�AB9O8�9DC�L?9Ê8=7/>�A0L?9u:�º&>�7\C�M�AB36CÆL?9D<?@N9DCËL�7/8=7\<?p
U�A0C��*L�7/h�L�7\M�14�&MN@N9DW¸A0C�L?9O8�L?�&C�7\WYA0M�T=U?9DCu¹�U�7\MN9 
 �8 �/F�[\9DA0C?9DC�C?9D<?9DCY�s5B9DA0T=U?V\9O±PA0T=U~@�MN�D<�MN@�7\C�L
��C�L?9DC_[/7\C�CÀ<�C�LÆ7\<�MN`�8=A0T=U~@O.�¿sAB9DM�MN@�A0WYWÊ@�WYAB@sL?9DCÀ:�8�V\9O`�C�A0M�MN9DC_o\36CËZ�WY7/8=A#9O@�7\5 .�\ H6�&]�@N8�3\@N�
L?9O8Ê<�C~@N9O8=M�T=U�AB9DL�50A0T=U?9DCÆo\9O8�±�9DC�L?9O@N9DC�Z�C?p!7\C?V6MN[\36C ��V6<?8=7/@�AB36C?9DC°c<?`�9O8�9DA0CÀ<�C�LË<�C~@N9O8=WY7\<?9O8�@;L�AB9
A0C�Z�WY7/8=A&9O@�7\5 . \ H6�&]?V\9O�O3\V\9DC?9�1&T=U�50<?h\p%365BV\9O8=<�C?VZ�\L�7/h;WY7/V6C?9O@�A0M�T=U?9�fg50<?h\8*c36U?8�9DCupqc<?8�U�A0C?8�9DA0T=U?9DC�L
MN@�7/8�[\9;R�9O8=L?8=A05050<�C?Vu7\<�MN`�8�9DT=U?9DC�.
¿�9O8uc7\<?h\9O8�9Êfg50<?h�9¾º&>�7\C�L�AB9O8�@m±uc7\U?8�9DC�L�L?9O8�V\9DM�7\WÊ@N9DCË1&A0Wu<�507/@�AB36C�MN@dc7/8�[\9O8P7\50M�L�AB9s�O9DC~@N8=7\5B9

a\�



ZP`�`�A050L�<�C?VK-¾j �g��9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DCÆ9DC~@�507\C?VKL?9O8
�
�¶Z�T=U�MN9��D<Ào\9O8=M�T=U�AB9DL?9DC?9DC�Â}9DAB@N>�<�C?[4@N9DCÆL?9O8

·�9Op%9O8�9DC?�DM�A0Wu<�507/@�AB36C�.4Z�<?p%V\8=<�C�L�L?9O8
�
� ��A0C�AB9DC�MN�&WYW�9O@N8=AB9PV6A05B@�C 	u�!­ 6 ­ 6�� � � C 
5�!­ 6 ­ 6�� � �°­&.�¿sAB99DA0C?�O9D50C?9DC�Â}9DAB@N>�<�C?[4@N9mMN@�A0WYW�9DCuWYAB@gL?9DC�A0C�ZP`�`�.O-Da�7*�¶TmV\9O�O9DABV\@N9DCX¿s7/@N9DC?>�<�C?[4@N9DCÆc<?`�9O8�9DA0C�.*¿sAB9

��8�9D<?�O9�[\9DC�C?�O9DA0T=U�C?9DCKL�AB9�:N9O±�9DA050ABV\9�ZP>�9¾º?U�c36U?9;L?9O8��O9DC~@N8=7\5B9DCKfg50<?h\8*c36U?8�9\.

fg50<?h\8*c36U?8�9l�!ZP`�`�.D-¾j5�=.#¿sAB9XL�7/`�9DA�7\<?p%@N8�9O@N9DC�L?9DC���5B9DA0T=U~@�c<?`�9O8N�¶Z�5Bp%o��9DC�M�T=U?9DC���9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DC
M�A0C�LÀ7\<?peL�AB9�R�9O8=C�7\T=U�5¶c7\M�M�ABV6<�C?VKL?9DM�@�U?9O8=WYA0M�T=U?9DCt¿�8=<�T�[&M;�D<?86c<�T�[4�D<?pqc<�U?8�9DC�.�¿sAB9XZ�<�MN`�8�9DAB@�<�C?V
L?9DMÆc7\<?h\9O8�9DC fg50<�M�MN9DM�±PAB8=L 9O8=MN@X`�9DA0W :�A0C~@N8=AB@N@YA0C³L�7\M���9O`�AB9O@Y9O8=U�c36U~@N9O8�C4<�W�9O8=A0M�T=U?9O8X¿sA�
�<&�
M�AB36C �!M�AB9DU?9YZ�C�U�7\C?V�ZÊ. wi�s7/`�V\9O`�8�9DWYMN@O. ��Z�<?p�W_c3\V650A0T=U?9�Â�<�M�7\WYW�9DC�U�c7\C?V\9YL?9O8Ê:�º&>�7\C�M�AB36CÀL?9DM
c7\<?h\9O8�9DC�fg50<�M�MN9DM�WYAB@�L?9O8e¿�8�9DABp!7\T=U�MN@N8=<?[4@�<?8�o\36CKleI_:�M�±PAB8=LXA0C�ZP`�M�T=U�C�AB@N@ma4. j?. Hu9DA0C?V\9OV67\C?V\9DC�.

¿s<?8=T=UÀL?9DCÀ:�A0C?½�<?h�L?9O8s7\<?p%V\9O>�8*c7/V\@N9DCËr°AB8�`�9D5�9DC~@Np%9O8=C~@�M�A0T=UÀL�7\M;I_7/V6C?9O@Np%9D50LÆ�D<�C?9DU�W�9DC�L
o\36C°MN9DA0C?9O8�7\C?pNc7\C?V650A0T=U?9DC°¹#3\@N9DC~@�A07\5Bp%9D50L�MN@N8=<?[4@�<?84��L�AB9_p%8�9DAB9ÆWY7/V6C?9O@�A0M�T=U?9Ë:�C?9O8�V6AB9Æ±uc7\T=U�MN@�7\C
<�C�L�9DM�[\36WYWÊ@��D<?8YZ�<�MN`�A050L�<�C?VKU?36U?9O8�14@N8�36WYL�A0T=U~@N9DC�.�¿sAB9 �D8�9D507/@�ABo\9�WY7/V6C?9O@�A0M�T=U?9K:�C?9O8�V6AB9 

� ��
��-=��:(	�&±�3\`�9DA �:(�L�AB9�WY7/V6C?9O@�A0M�T=U?9�:�C?9O8�V6AB9�L?9DMm7\C?pNc7\C?V650A0T=U?9DC�¹#3\@N9DC~@�A07\5Bp%9D50L?9DMm`�9O�O9DA0T=U�C?9O@<�
±uc7\T=U�MN@�±uc7\U?8�9DC�L�L?9O8uV\9DM�7\WÊ@N9DC³·�9DT=U�C4<�C?VËW�36C?3\@N36CÁ7\C �!ZP`�`�.D-DF�7L�=. ��9DL�ABV650A0T=U�9DA0C?9�5B9DA0T=U~@N9
1�c7/@N@�ABV6<�C?V�A0MN@XA0W R�9O8=507\<?p;L?9O8�L?�&C�7\WYA0M�T=U?9DC ¹�U�7\MN9_�D< 9O8�[\9DC�C?9DC���±uc7\U?8�9DC�L L?9O8�L�AB9_A0C L�7\M
14�&MN@N9DW 9DA0C?V\9DMN>�9DA0MN@N9u:�C?9O8�V6AB9�C�A0T=U~@sC4<?8�A0CÆWY7/V6C?9O@�A0M�T=U?9�:�C?9O8�V6AB9���MN36C�L?9O8=C_�D<�C?9DU�W�9DC�LÆ7\<�T=U
A0Ct[&A0C?9O@�A0M�T=U?9X:�C?9O8�V6AB9�L?9DMu¹�507\M�WY7\Mu<�W�V\9O±m7\C�L?9D5B@Ê±PAB8=L�.�Z�W :�C�L?9XL?9O8Y1&A0Wu<�507/@�AB36CË`�9O@N8*c7/V\@
L�AB9s[&A0C?9O@�A0M�T=U?9;:�C?9O8�V6AB9�9O@¶±m7XM�AB9O`�9DC�¹�8�3\�O9DC~@PL?9O8�V\9DM�7\WÊ@N9DCÆ:�C?9O8�V6AB9O�D<�C�7\U�W�9�L?9DM�14�&MN@N9DWYMO. �
¿sAB9YMN@dc7/8�[&MN@N9DCÁ14@N8�36W�[\36C?�O9DC~@N8=7/@�AB36C?9DCt`�A050L?9DCÆM�A0T=UtA0CËL?9O8 ^ W�V\9O`�<�C?VKL?9O8�r°AB8�`�9D5B�O9DC~@N8�9DC

7\<?p%V\8=<�C�L_L?9O8sMN@�7/8�[\9DCÆR�9O8=L?8=A05050<�C?V�L?9O8��O9DC~@N8=7\5B9DCÀf?9D50L�50A0C�AB9DC�.�¿s7/86c<?`�9O8sU�A0C�7\<�Mepqc<�U?8�@PL�AB9ÊR�9O8N�
M�T=U?9O8=<�C?VÁ�O±PA0M�T=U?9DC°L?9DC°r°AB8�`�9D5B�O9DC~@N8�9DC �D<?8K»mA050L�<�C?V�9DA0C?9O8��O9DC~@N8=7\5B9DC|14@N8�36WYM�T=U�A0T=U~@<��L?9O8�9DC
f?3\8=W L?9DC�A0C�C?9O8�9DC�f?9D50L�50A0C�AB9DCËC�7\T=U?V\9O�O9DA0T=U�C?9O@YA0MN@ �!ZP`�`�.D-Dwi�=.�¿sAB9XR�9O8=M�T=U?9O8=<�C?VÀ<�C�L�L�AB9�7\<�M
A0U?8u8�9DM�<�5B@�AB9O8�9DC�L?9DC 14@N8*c36W�9�C?9DU�W�9DCÁ`�9DA�R�9O8�8=A0C?V\9O8=<�C?VÀL?9DM�r°AB8�`�9D507/`�MN@�7\C�L?9DMÊ�D< �!M�AB9DU?9�ZP`?�
M�T=U�C�.=a4. a4. Hi�=.�¿�9O8���9DM�7\WÊ@�MN@N8�36W L�<?8=T=UÀL�AB9Y��8=<�C�L?½#c7\T=U?9Q� H � H � !�	%� H

�
H � !�
���L?9DM�>�U~�&M�AB[/7\50Aµ�

� oqt p�zf�Bx&r-�&p��&x&r(�-��p�t v	p�L pTr(��| p�t �-�	zFzFt ��x	| }��(t {�v�� t ���"{�v	z��-}!v<�(pTr�v4x	� pTr(t zF�-�	pTrfoqt �ix	zFt {�v9��p�~&rUNx&� ��� �*v9�&t p�zFpTr
�"{�v	v<�(p&%�p��&{<�-�U�&t p�suv<�*�Bt �-�4| x	v	� �&p�z@� �&z��(p�� zB}!x&�R�!r(x	v���v4x	� pTr(t zF�-�	pTr#�*v	z��-}cM	t | t �-N}��(p�vOv	t �-�<�JzF{ | }!v	��p �Bt p�t vO�&pTr
(JpT�RpTr(p�v	��zFt ��x	| }��(t {�v �"pTrF�R{�| �!�B�;pTr-�&p�vL�

��suz5t z��5��x�M�p�}!�-�<�(p�v � �	}�y@�&pTrL��pTrF�%�&pTr5�4t v	pT�(t zF�-�	p�v�suv	pTr(��t p0�&x&r(�-� �&t put v	z M�p�zF{�v��&pTr(p t v��&p�v {UM�pTr(p�v J pTr(p�t �-�	p�v
�&pTr@�4t ��x	| }��(t {�v	z M�{ *��	{��	p v4x	� pTr(t zF�-�	p@oqt �ix	zFt {�v�z��-}�r(��M�p�p�t v&w�x&y��B�Bt r-�i�

a\Q



ZP`�`�A050L�<�C?V�-DF �}:�C~@¶±PA0T�[&50<�C?VYL?9O8 �D8�9D507/@�ABo\9DC_WY7/V6C?9O@�A0M�T=U?9DC_:�C?9O8�V6AB9 
��T
��	�}L?9DMs14@N8�36W�9DMPL�<?8=T=U
L�AB9/k�7\5B`�9O`�9DC?9 � � 6�� � ­ 6 ­�� ������� ��_a���"�L$&� ���&k�7\<?>�@�MN@N8�36W 
�� � �-�"��#0X"YZ�"# � � ^ W�[\9DU?8=MN@N8�36W 
��
� 
��Z�-�"#Z��g�+,�����1� ��²P9O@N@N36MN@N8�36WN��<�C�LXL?9O8eWY7*º?A0WY7\5B9DC�14@N8�36WYL�A0T=U~@N9��TX ��`��O±;.���3\8�9DC~@N�O[48=7/p%@�L�A0T=U~@N9
�Th���A0C�L?9O8�V\9DM�7\WÊ@N9DCË1&A0Wu<�507/@�AB36C�MN`�3DºX±uc7\U?8�9DC�L�L?9O8P·�9Op%9O8�9DC?�DM�A0Wu<�507/@�AB36C�.

ZP`�`�A050L�<�C?VK-Dw ��b
MN3\½#c7\T=U?9DC H 1 H �¸­ � H�� � ��� �T� )*#Z.&�	��<�C�L H 1 H �¸­ � F�� � ��� �T����X"Y5�*�	�s�D<�W Â}9DAB@N>�<�C?[4@

 �]�/F�L?9O8P·�9Op%9O8�9DC?�DM�A0Wu<�507/@�AB36CÀ.

j6­



ZP`�`�A050L�<�C?VX-d� � �D·�9D507/@�ABo\9 ��3\8�9DC~@N�O[48=7/p%@�L�A0T=U~@N9 
 H 1 � Õ H = H 1 H H Õ H 9DC~@�507\C?VYL?9O8e�O9DC~@N8=7\5B9DCKf?9D50L�50A0C�AB9
�D<_L?9DCÀÂ}9DAB@N>�<�C?[4@N9DC 
 ��F*j/��h��%��X"Y�V5�!$4��V5�"#;� �q)*#u)(���!��
 �|�/F`�FV5� �0�%#Z.��-�<�-� �q)*#u)(���m<�C�L 
 �i-O­6H
�FV5���"����)FX"YZ�"�R�-� �q)*#u)(����L?9O8P·�9Op%9O8�9DC?�DM�A0Wu<�507/@�AB36C�.
M�T=U?9DC���9O`�AB9O@N9DM�A0MN@�7\<?p%V\8=<�C�L�L?9O8g14�&WYW�9O@N8=AB9�L?9DMg14�&MN@N9DWYM�²�<�505 .OZ�<�T=UÊL?9O8g��9DM�7\WÊ@�MN@N8�36W L�<?8=T=U
L�AB9Y��8=<�C�L?½#c7\T=U?9Q� H � H � !�	%��­ � H

�
H � !�
��PL?9O8u1&A0Wu<�507/@�AB36C�MN`�3DºKWu<?h�pqc<?8�U�A0C?8�9DA0T=U?9DC�L_V\8�3\h\9

¿sAB>�36507/`�MN@dc7\C�L?9�7\<?p%V\8=<�C�L;L?9O8#��36W�>�7/[4@�U?9DAB@#L?9O8�r°AB8�`�9D5 �!L�AB9�r°AB8�`�9D5BV\9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DC;7\CuL?9DC
MN9DAB@�50A0T=U?9DCX·uc7\C�L?9O8=C�M�A0C�LXo\9O8=C�7\T=U�5¶c7\M�M�ABV\`�7/8�[&5B9DA0C0�go\9O8=M�T=U~±PA0C�L?9DC��~±PAB9sWY7\C�L�<?8=T=U�Z�C~±�9DC�L�<�C?V
L?9DM�14@N3\[\9DM�M�T=U?9DCÆ1&7/@N�O9DMe7\<?p��s5 .&� a4. j6­L�mM�AB9DU~@O.&¿sAB9DMmpqc<�U?8�@��D<?8�Z�<�MN`�A050L�<�C?V�9DA0C?9DM � ^ W�[\9DU?8=MN@N8�3/�
W�9DM�
PA0C�L?9O8 ^ W�V\9O`�<�C?V;L?9O8��O9DC~@N8=7\5B9DCXfg50<?h\8*c36U?8�9��6L?9O8�L?9DW A0W b
C�C?9O8�9DCYL?9O8�·uc36U?8�9�½�AB9DM�MN9DC�L?9DC
� k�7\<?>�@�MN@N8�36W 
O9DC~@NV\9OV\9DC?V\9DMN9O@N�O@sA0MN@O.&Z�<?p%V\8=<�C�LXL?9O8mR�9O8=M�T=U?9O8=<�C?Vu�O±PA0M�T=U?9DC�L?9DCXr°AB8�`�9D5B�O9DC~@N8�9DC
�!L�AB9�r°AB8�`�9D5�9O8=MN@N8�9DT�[\9DCKM�A0T=U�pqc<?8

�
( � -�`�A0M��D<�W ��343\8=L�A0C�7/@N9DC4<?8=MN>�8=<�C?VZ�6M�AB9DU?9�ZP`�`�.O-\-�T&��o\9O8N�

`�5B9DAB`�@�A0CÆL?9O8Ê��8=<�C�L?½#c7\T=U?9�L?9O8u1&A0Wu<�507/@�AB36C�MN`�3Dº�9DA0CÀ²P9O@N@N36MN@N8�36W �!ZP`�`�.D-DFg`;�!��L?9O8f:N9DL?3&T=UÀpqc<?8
V\8*c3\h\9O8�9�r°AB8�`�9D507/`�MN@dc7\C�L?9�o\9O8=C�7\T=U�5¶c7\M�M�ABV\`�7/8m[&5B9DA0CX`�5B9DAB`�@��%pqc<?8

�
( � Hu50AB9OV\@�9O8e`�9O8�9DAB@�M�<�W�9DA0C?9DC

f�7/[4@N3\8�H/­Y<�C~@N9O8PL?9DW rË9O8�@PL?9O8P·�9Op%9O8�9DC?�DM�A0Wu<�507/@�AB36C0�=.
¿sAB9 ��3\8�9DC~@N�O[48=7/p%@�L�A0T=U~@N9DCt`�5B9DAB`�9DC_±uc7\U?8�9DC�LËL?9O8�V\9DM�7\WÊ@N9DC 1&A0Wu<�507/@�AB36CÆ<�W W�9DU?8;7\50Ms9DA0C?9

��8*c3\h\9DC?3\8=L�C4<�C?Vu[&5B9DA0C?9O8m7\50MmL�AB9�14@N8�36WYL�A0T=U~@N9DC/�!ZP`�`�.D-DF�T�� L0�=.�¿sAB9DMmA0MN@mA0C�L?9O8 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9DC
¹�U�7\MN9m�D<�9O8�±m7/8�@N9DC���c<?`�9O8�8=7\M�T=U~@ :N9DL?3&T=U�A0C�L?9O8�L?�&C�7\WYA0M�T=U?9DC�¹�U�7\MN9��\A0C�L?9O8�WY7\C�L�7\M�Z�<?p%@N8�9O@N9DC
U?36U?9O8���8*c7/p%@N9m9O8�±m7/8�@N9O@O.6¿sAB9�@N8�3\@N��L?9O8g8�9D507/@�ABo;V\9O8=A0C?V\9DC���8*c7/p%@N9e7\<?p%@N8�9O@N9DC�L?9eU?36U?9m¿��&C�7\WYAB[ÊL?9DM
14�&MN@N9DWYM;A0MN@;L�7\U?9O8Ê7\<?pmL�AB9�V\9O8=A0C?V\9Yk�8*c7/V6U?9DAB@ÊL?9DM;¹�507\M�WY7\M��D<?86c<�T�[4�D<?pqc<�U?8�9DC�.�¿sAB9YZP`�`�.D-DF�T�� L
V\9O`�9DC�[\9DA0C?9�Z�<�MN[&<�C?p%@mc<?`�9O8�L�AB9�ZP`4±�9DA0T=U4<�C?VPL?9DM#14�&MN@N9DWYM�o\36W][48=7/p%@Np%8�9DAB9DCuÂ�<�MN@�7\C�L��OL�7 H 1 H <�C�L
H � H A0U?8�9�I_7*º?A0WY7�C�A0T=U~@;C?3\@¶±�9DC�L�ABV\9O8�±�9DA0MN9Y7\CËL?9DC�MN9D5B`�9DCt�sAB@N@N9O8�>�<�C?[4@N9DCÀ7\C�C?9DU�W�9DC�.�ZP`�`�.D-d�
�O9DABV\@�L�AB9���8*c3\h\9 H 1 � Õ H = H 1 H H Õ H �?L�AB9e9DA0C�I_7/hÊpqc<?8�L?9DCYr°A0C?[\9D5?�O±PA0M�T=U?9DC 1P<�C�L Õ L�7/8=MN@N9D505B@O.4I_7\C
M�AB9DU~@uL?9D<?@�50A0T=U��#L�7/hÆ�D<�»�9OV6A0C�CÁL?9O8�L?�&C�7\WYA0M�T=U?9DC�¹�U�7\MN9/��
 �8 �/Fi�Ê7\W ZP>�9¾º�L?9O8�fg50<?h\8*c36U?8�9
9DA0C?9XZP`4±�9DA0T=U4<�C?V_o\36W [48=7/p%@Np%8�9DAB9DC�Â�<�MN@�7\C�L�7\<?p%@N8=AB@N@<��L�AB9Y±uc7\U?8�9DC�LtL?9O8uL?�&C�7\WYA0M�T=U?9DCt¹�U�7\MN9
±�9DAB@N9O8Ê7\C~±uc7\T=U�MN@<��A0C�MNV\9DM�7\WÊ@�:N9DL?3&T=UË8�9D507/@�ABo_[&5B9DA0CÀ`�5B9DAB`�@O.�Z�<?pmL�AB9�ZP`4±�9DA0T=U4<�C?VKL?9DMu14�&MN@N9DWYM
o\36W [48=7/p%@Np%8�9DAB9DC�Â�<�MN@�7\C�LË±PAB8=LÀA0CËZP`�M�T=U�C�.�a4. a4. a_7\<�MNpqc<�U?8=50A0T=U_9DA0C?V\9OV67\C?V\9DC�.#¿�9O8u·�9DMN@ÊL�AB9DMN9DM
ZP`�M�T=U�C�AB@N@N9DMe`�9DM�T=U�c7/p%@�ABV\@�M�A0T=UKWYAB@�L?9O8�IK9DM�M�<�C?VYL?9O8�R�9O8=L?8=A05050<�C?VuL?9DM�14�&MN@N9DWYMO.
¿sAB9�V����L��
��1� � �"��h���)*�*� �%#5V��&L�. U�.4L�AB9�V\9DM�7\WÊ@N9;L�<?8=T=UXL�AB9Pr°AB8�`�9D5?9DA0C?V\9DMN>�9DA0MN@N9�R�9O8=L?8=A05050<�C?V�L?9O8

j�-



ZP`�`�A050L�<�C?V�-D� ��R�9O8=L?8=A05050<�C?V�L?9O8P�O9DC~@N8=7\5B9DC_fg50<?h\8*c36U?8�9ÊA0CKL?9O8�·�9Op%9O8�9DC?�DM�A0Wu<�507/@�AB36C�.d
�� ��:�A0C?V\9¾�
MN>�9DA0MN@N9ÊV65B3\`�7\5B9uR�9O8=L?8=A05050<�C?VY7\50Msf�<�C?[4@�AB36CÀL?9DMsf�<?h\>�<�C?[4@N8=7\L�A0<�M � � � ��� �D<�W Â}9DAB@N>�<�C?[4@ 
 �i�/F4.
��� �&:�C~@¶±PA0T�[&50<�C?VuL?9O8�R�9O8=L?8=A05050<�C?V;7\WÎZP>�9¾º�L?9O8mfg50<?h\8*c36U?8�9�WYAB@ � � � ��� �°­ � ­?-9� � �-�"��#0X"YZ�"#B��<�C�L� � � ��� �°­ �0-U� � 
��Z�-�"#Z��g�+,�����1���=.&ZP`�V\9O`�A050L?9O@�M�A0C�Lu7\<?h\9O8=L?9DWiL�AB9mV65B3\`�7\5B9mR�9O8=L?8=A05050<�C?V��FV5���"����)FX"YZ�"� b
�-� �q)*#u)(���!� ��! = � � 7\W�ZP>�9¾ºl���U���")(��X".i����<�C�LXL�AB9�MN[/7\50AB9O8�@N9�ZP>�9¾º?U�c36U?9P­ �0-;:%=@:W(���h��%��X"Y�V5�!$4��V5�"#;��q)*#u)(���=.
�O9DC~@N8=7\5B9DCKfg50<?h\8*c36U?8�9���5¶c7/h\@PM�A0T=UKWYAB@ k�A05Bp%9�L?9O8�r°AB8�`�9D5BV\9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DC�`�9O8�9DT=U�C?9DC	���� � H� � � �����Cq��� � � ��� � 
 6 � a4. j~�i�

±�3\`�9DA
�
Cq��� � � ��� �YL�AB9ÆWYAB@N@�5B9O8�9_r°AB8�`�9D5BV\9DM�T=U~±PA0C�L�ABV\[\9DAB@Y9DC~@�507\C?VÁL?9DM���8�9DA0MN9DM�WYAB@�·P7\L�A0<�M � � � ���

<�C�L I_AB@N@N9D5B>�<�C?[4@ �!­ 6�� G 6 � � � �_A0MN@O. ��� A0MN@ÀA0C|ZP`�`�.O-D�°50A0C?[&MKpqc<?8Æo\9O8=M�T=U�AB9DL?9DC?9 f�<?h\>�<�C?[4@
�8=7\L�AB9DC�7\<?p%V\9O@N8=7/V\9DC�.&¿�9O8�A0C�C?9O8�9�»�9O8�9DA0T=UXL?9O8��O9DC~@N8=7\5B9DC�fg50<?h\8*c36U?8�9a��� � � ��� �8 ­ �0-&��A0MN@�7\C�C�c7\U?9O8=C�L
V65B9DA0T=U�W_c7/h6ABVuo\9O8=L?8=A0505B@��!M�AB9DU?9�7\<�T=U�ZP`�`�.D-\-�T&�=.�¿sAB9d���	.�
��1� � �"��h���)*�*� �%#5V�7\W ZP>�9¾º�L?9O8m�O9DC~@N8=7\5B9DC
fg50<?h\8*c36U?8�9�±PAB8=Ls9O`�9DC?p!7\5050M�V\9DW�9DM�MN9DC�.\1&AB9�±PAB8=L�<�C~@N9O8�R�9O8�±�9DC�L�<�C?VP5B3\[/7\5B9O8gÂ}�&50A0C�L?9O8�[\343\8=L�A0C�7/@N9DC�%���_<�C�L �

�
�\L�AB9m7\C�L?9O8�fg50<?h\8*c36U?8�9DC�7\T=U�MN9e7\<�MNV\9O8=A0T=U~@N9O@�±�9O8=L?9DC��\<�C�LuL?9O8 ��c7\C?V\9�!ËL?9O8��O9DC~@N8=7\5B9DC

f?9D50L�50A0C�AB9s7\C�7\5B3\V��D<À�s5 .&� H4. a/­L�eL?9 ��C�AB9O8�@ �

� � � ! H �	����� � ��
 � � H� � ��
 � �
�� ��� � ��
 � � � � a4. j~Qi�

k�AB9O8�`�9DAm±PAB8=L � � ��
 � pqc<?8Y9DA0C V\9OV\9O`�9DC?9DM � � � ��� <�C~@N9O8YR�9O8�±�9DC�L�<�C?V�L?9O8Xfg50<?h\9O8=U�7\5B@�<�C?VËA0C WY7*�
V6C?9O@�A0M�T=U?9DCKfg50<?h\8*c36U?8�9DC3�!M�AB9DU?9;ZP`�M�T=U�C�.=H4. Hi��9O8=WYAB@N@N9D5B@<�?±�3\`�9DA � � ��
 � � � ��( ���	��
@= �
���������
 ��G���= � � � ���
V\9DMN9O@N�O@�±PAB8=L�.*¿sAB9�L?9O8�»�9O8�9DT=U�C4<�C?VÊL?9O8�R�9O8=L?8=A05050<�C?V��D<?V\8=<�C�L?9OV\9D5B9OV\@N9PZ�C�C�7\U�W�9m[48�9DA0MNpNc3\8=WYABV\9DC
fg50<?h\8*c36U?8�9DC 	4<?9O8=M�T=U�C�AB@N@N9DM�A0MN@�7\C�L?9DC�f�<?h\>�<�C?[4@N9DC�<�C�LX7\WÎZP>�9¾ºXL?9O8��O9DC~@N8=7\5B9DC�fg50<?h\8*c36U?8�9Ppqc<?8
7\505B9m1&A0Wu<�507/@�AB36C?9DC;WYAB@ ; ( � ��=( ±uc7\U?8�9DC�LÊL?9O8#V\9DM�7\WÊ@N9DC�·�9DT=U�C4<�C?Vs<�C�L�pqc<?8#7\505B9�7\C�L?9O8�9DC�1&A0Wu<&�507/@�AB36C?9DC�±uc7\U?8�9DC�LKL?9O8 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9DC_¹�U�7\MN9uA0C�V6<?@N9O8�²�c7\U?9O8=<�C?VY9O8�pqc<�505B@O.?¿�9O8�rË9O8�@Po\36C � �
±PAB8=L�7\WiZP>�9¾º�L?9O8�fg50<?h\8*c36U?8�9eL�<?8=T=UXI_AB@N@N9D50<�C?V�c<?`�9O8�L?9DCYZP�DA0Wu<?@¶±PA0C?[\9D5?A0W¸5B3\[/7\5B9DC�Â}�&50A0C�L?9O8N�
[\343\8=L�A0C�7/@N9DC�MN�&MN@N9DW 9O8=U�7\5B@N9DC�.�Z�<�M�ZP`�`�.D-D�g`_A0MN@e�D<K9DC~@�C?9DU�W�9DC���L�7/hX7\<�T=U � � pqc<?8 � � � ��� �8 ­ �0-
7\C�C�c7\U?9O8=C�L�[\36C�MN@�7\C~@sA0MN@O.�b
WÌp%365BV\9DC�L?9DCK±�9O8=L?9DC_L�AB9;V65B3\`�7\5B9u<�C�LKL�AB9Ê5B3\[/7\5B9;R�9O8=L?8=A05050<�C?V�MN@N9O@�M
pqc<?8�L?9DC�9¾º&9DW�>�507/8=A0M�T=U?9DC�f�<?h\>�<�C?[4@N8=7\L�A0<�M � � � ��� �°­ � ­6a�`�9DMN@�A0WYWÊ@O.

j~H



Z�<?p%V\8=<�C�L�L?9O8�7\C�C�c7\U?9O8=C�L�V65B9DA0T=U?pNc3\8=WYABV\9DC�R�9O8=L?8=A05050<�C?V�pqc<?8 � � ��
 � ��� � � ��� � ­ �0-&� � !¸<�C�L
L?9DCK8�9D507/@�ABo�V\9O8=A0C?V\9DC ��3\8�9DC~@N�O[48=7/p%@�L�A0T=U~@N9DCÀ50AB9OV\@P9DM�C�7\U?9��}L?9DCÆA0C�C?9O8�9DCK»�9O8�9DA0T=UÀL?9O8��O9DC~@N8=7\5B9DC
fg50<?h\8*c36U?8�9ËWYAB@�L?9O8�`�9O[/7\C�C~@N9DC ��c36M�<�C?VÁpqc<?8KL�7\M�V65B9DA0T=U?pNc3\8=WYABVÁo\9O8=L?8=A0505B@N9��m[48=7/p%@Np%8�9DAB9��s5B9DA0T=U&�
V\9O±PA0T=U~@tC�7\T=U���3650L&�-kP3d�&5B9 \ a6�&]`�!M�AB9DU?9 ZP`�M�T=U�C�.=H4. Hi�Æ�D< o\9O8�V65B9DA0T=U?9DC�.�b
C ZP`�`�.D-D�g`iA0MN@ËL�AB9
:�C~@¶±PA0T�[&50<�C?VÁL?9O8Æ��8*c3\h\9 ��! = � � 7\<?p%V\9O@N8=7/V\9DC���±�3\`�9DA � 7\W ZP>�9¾º°L?9O8��O9DC~@N8=7\5B9DC]f?9D50L�50A0C�AB9
`�9DMN@�A0WYWÊ@�±PAB8=L�.m:�M ��C�L?9O@�M�A0T=U°±uc7\U?8�9DC�L°L?9O8�V\9DM�7\WÊ@N9DC 1&A0Wu<�507/@�AB36C 9DA0C?9À`�9DW�9O8�[\9DC�MN±�9O8�@N9
c^ `�9O8�9DA0C�MN@�A0WYWu<�C?V�WYAB@;L?9DW¢9¾º?7/[4@N9DC�rË9O8�@ ��! = � �ÎH�A0W ��3650L&�-kP3d�&5B9��s5B9DA0T=U?V\9O±PA0T=U~@O.�¿sAB9DM
A0MN@;9DA0Ct±�9DAB@N9O8�9DMub
C�L�AB��pqc<?8Ê9DA0C?9YV\9O8=A0C?V\9�ZP`4±�9DA0T=U4<�C?VÀL?9DM�14�&MN@N9DW o\36W [48=7/p%@Np%8�9DAB9DCÁÂ�<�MN@�7\C�L�.
k�AB9O8=7\<�M�[/7\C�CO:N9DL?3&T=U�C�A0T=U~@�7\<?p�L�AB9�:�º?A0MN@N9DC?�P9DA0C?9DM�V65B3\`�7\5B9DC��s5B9DA0T=U?V\9O±PA0T=U~@�M�V\9DM�T=U�5B36M�MN9DC�±�9O8N�
L?9DC���L�7 � � 5B9DL�ABV650A0T=U�9DA0C?9;5B3\[/7\5B9u��8*c3\h\9uL�7/8=MN@N9D505B@O.
b
CÀZP`�`�.D-D�g`tA0MN@sL?9DMs±�9DAB@N9O8�9DCtL�AB9u�O9DAB@�50A0T=U?9�:�C~@¶±PA0T�[&50<�C?V�L?9O8u��8*c3\h\9DC ��� <�C�L � � L�7/8�V\9¾�

MN@N9D505B@O.�r¸c7\U?8�9DC�LtL?9O8 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9DCt¹�U�7\MN9XMN@�A0WYW�9DCË`�9DA0L?9�C�7\U?9O�D< c<?`�9O8�9DA0C���±m7\MÊ7\<?p�9DA0C?9
�s5B9DA0T=U~o\9O8�@N9DA050<�C?VuL?9O8�R�9O8=L?8=A05050<�C?Vs9DC~@�507\C?V�L?9O8��O9DC~@N8=7\5B9DC�fg50<?h\8*c36U?8�9�A0C�L�AB9DMN9O8�¹�U�7\MN9sU�A0C~±�9DA0MN@O.
¿sAB9PL?�&C�7\WYA0M�T=U?9P¹�U�7\MN9�MN9O@N�O@�`�9DA?9DA0C?9O8�R�9O8=L?8=A05050<�C?V�o\36C ��� 8 H�� w	�Æ<�C�L � � 8 H��0- �_9DA0C�.~»�9DA0L?9
rË9O8�@N9eM�A0C�LÊ8�9D507/@�ABo;C�7\U?9m7\Wi1&T=U~±�9D505B±�9O8�@ �
��� � H�� j~Q	��L?9O8g�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@�L?9DM���3650L&�-kP3d�&5B9
�s5B9DA0T=U?V\9O±PA0T=U~@�MU\ j�-"]�.�Z�<?p�9DA0C?9DC�W_c3\V650A0T=U?9DCKÂ�<�M�7\WYW�9DC�U�7\C?Vu�O±PA0M�T=U?9DC�L?9O8�L?�&C�7\WYA0M�T=U?9DC�:�C~@
�
±PA0T�[&50<�C?VPL?9O8#�O9DC~@N8=7\5B9DC�fg50<?h\8*c36U?8�9�<�C�LÊL?9O8g�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@�±PAB8=LÊA0CÊZP`�M�T=U�C�.=a4. a4. aP9DA0C?V\9OV67\C&�
V\9DC�.�:�M�pNc7\505B@�7\<?pT��L�7/h�±uc7\U?8�9DC�LÆL?9O8�8=7/>�A0L?9DCÆ:�º&>�7\C�M�AB36C_L?9O8�fg50<?h\8*c36U?8�9uA0CÆL?9O8sL?�&C�7\WYA0M�T=U?9DC
¹�U�7\MN9 � � 7\C�C�c7\U?9O8=C�L�V65B9DA0T=UK`�5B9DAB`�@<�&3\`4±�36U�5 ��� ±�9DAB@N9O8=U�A0C�50A0C?9D7/8��D<�C�A0WYWÊ@O.�¿sAB9DMPL?9D<?@N9O@PL�7/8N�
7\<?p�U�A0C��gL�7/htM�A0T=U L�AB9�[\36C~@�A0C4<�AB9O8=50A0T=UÁA0CÁL?9O8���8=<�C�L?½#c7\T=U?9�L?9O8�1&A0Wu<�507/@�AB36C�MN`�3Dºt9DA0C?V\9DMN>�9DA0MN@N9
R�9O8=L?8=A05050<�C?V�A0CÀL�AB9DMN9O8Ê¹�U�7\MN9Y7\<?pmL?9DCÀ3\`�9O8�9DCËk�9DA05�L?9O8Êfg50<?h\8*c36U?8�9�C�A0T=U~@;W�9DU?8Ê7\<�MN±PAB8�[4@<��±m7\M
o\9O8=Wu<?@�50A0T=U�A0C�L?9DM�MN9DCKM�T=U�C?9D505B9DW Z�<?p!MN@�AB9OVY`�9OV\86c<�C�L?9O@eA0MN@O.

, �0, �(x ��{��*{���$~'d$4�*�O'*)��g�%$

¿sAB9;A0C�L�AB9DMN9DWÌZP`�M�T=U�C�AB@N@m`�9DM�T=U?8=AB9O`�9DC?9�¹g7/8=7\W�9O@N9O8=MN@�<�L�AB9;A0MN@e±PAB9�p%365BV\@�W�3\@�ABo&AB9O8�@O.

	 ^ C~@N9O8=M�<�T=U4<�C?V\9DCÌo\9O8=M�T=U?9O8�@N9O8°WY7/V6C?9O@�A0M�T=U?9O8 ZP8�[/7\L?9DCÌWYAB@³k�8=7\C�M�507/@�AB36C�M�A0C~o/7/8=A07\C?�°A0C
·PA0T=U~@�<�C?V]L?9O8tR�9O8=M�T=U?9O8=<�C?V]9O8�V67/`�9DCi9DA0C 8=7\M�T=U?9DM�Z�<?p!MN@N9DABV\9DC L?9O8�ZP8�[/7\L?9 �!A0C¸9DA0C?9O8
149 	4<?9DC?�|A0L?9D7\5B9O8 Ilk�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@N9	�!�K±�9DC�C L�AB9|f�<?h\>�<�C?[4@N9|7\<?pt`�9DA0L?9DCn149DAB@N9DC
L?9O8�ZP8�[/7\L?9DC�7\T=U�MN9�<�W W�9DU?8u7\50M�H4. FÆf�<?h\>�<�C?[4@�7/`�MN@dc7\C�L?9YV\9OV\9DC�c<?`�9O8�L?9O8�7\C?pNc7\C?V650A0T=U?9DC
MN@N8�36W�p%8�9DAB9DC ��36C ��V6<?8=7/@�AB36C�o\9O8=M�T=U?3\`�9DC ±P<?8=L?9DC \µ-DQ%��H/­�]�.�¿�9O8=7/8�@�ABVtU?36U?9�R�9O8=M�T=U?9O8=<�C&�
V\9DC�c<?`�9O8�@N8�9 
�9DC�L�AB9sA0CX>�U?3\@N36MN>�U�c7/8=A0M�T=U?9DC�I_7/V6C?9O@Np%9D50L?9O8=C�`�9O3\`�7\T=U~@N9O@N9DC�R�9O8=M�T=U?9O8=<�C?V\9DC
L?9D<?@�50A0T=U��*@N8�9O@N9DC�:N9DL?3&T=UYA0CuL?9DW¸A0C�ZP`�M�T=U�C�.=a4. a4.0-m`�9DM�T=U?8=AB9O`�9DC?9DCu·�9Op%9O8�9DC?�DMN�&MN@N9DWiA0W »�9¾�
8�9DA0T=U;�O±PA0M�T=U?9DCÊL?9DC;r°AB8�`�9D50C�9O`�9DC?p!7\5050M�7\<?pT�D±�9DC�C;9DM#U�A0C?8�9DA0T=U?9DC�Ls507\C?V\9�L?9DC;r°AB8�`�9D5B`�9O±�9¾�
V6<�C?V\9DC�7\<�MNV\9DMN9O@N�O@�±PAB8=L�. � m `4±�36U�5&L�AB9m:�8�V\9O`�C�A0M�MN9�L?9O8�·�9Op%9O8�9DC?�DM�A0Wu<�507/@�AB36CuC�A0T=U~@�L�7/8=7\<?p
U�A0C�L?9D<?@N9DC��4L�7/h�L?9O8�Z�<?p!MN@�AB9OV�L?9O8e�O9DC~@N8=7\5B9DC�fg50<?h\8*c36U?8�9s7\<�MmL?9O8�·�9OV6AB36C�L?9O8mo\9O8=M�T=U?9O8�@N9DC
A0C�C?9O8�9DC;f?9D50L�50A0C�AB9DC�7\C?V\9O@N8=AB9O`�9DC;±PAB8=L,�!M�AB9DU?9�ZP`�`�.D-¾j5�!�/MN36505~A0W]p%365BV\9DC�L?9DC;V\9O[&5¶c7/8�@�±�9O8=L?9DC��
A0C�±�9D50T=U?9DW I_7/h\9�1&T=U?9O8=MN@N8*c36Wu<�C?V\9DCKL�AB9�:�C~@¶±PA0T�[&50<�C?VYL?9DM�14�&MN@N9DWYMe`�9O9DA0C?½�<�M�MN9DC�.RG (

��oqt p�zB��t | �@}!x	�-����Nx&r@�&t p��4t ��x	| }��(t {�v	p�v3�"{�v ,J��}�r(tipT�@}!|���� a��! 5x	v����5{��4��}!v�� J p�| | }!v � b
	2 1�
n�� ,J��}�r(t<pT�0}!|���zF�-�&r(p�t M�p�v�t v3� 	�
2 � �	}�y p�t v	p �"pTr-�4r(t | | �(p��%| x&y�r-N{��&r(pB}!x	�-�f��Nx&r �4| p�t v	pTr(p�}!| z �&t p�t v3� a��! 	}!x&� �Fr(pT�(p�v��&p�v
L pTr(zF�-�	pTr(x	v	��p�vd}!x	z M&r(t �-�<� � ��pKM�p�v3%�p��&{<�-�a�;p��&pTr�}!v � �Bt p z��-}�r(�a�&t p L pTr(zF�-�	pTr(x	v	� ��}�r(t t pTrF���Bx&r-�&p � v	{<�-�a�;p�| �-�	p
� x�}!v<�(t �-}��(t �"p�v J p���t p��4x	v	��p�v��T�Bt zF�-�	p�v��&pTr�L pTr(zF�-�	pTr(x	v	� x	v�� �&p�� ,Jx&�Rz��(t p���z �"pTr(��}!| �(p�v��&pTr��%| x&y�r-N{��&r(p M�p�z��(p��	p�vL�

j~a



	 ¿sAB9;R�9O8�@N9DA050<�C?VYL?9O8�¹�507\M�WY7\L�A0T=U~@N9ÊMN36505B@N9;A0CKL?9O8 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9DCK¹�U�7\MN9;[\9DA0C?9DC_:�A0C?½�<?h
7\<?p�L�AB9u:�C~@¶±PA0T�[&50<�C?V�L?9DM;14�&MN@N9DWYM�U�7/`�9DC��}MN36507\C?V\9�A0CÆL�AB9DMN9O8s¹�U�7\MN9u[\9DA0C?9ÊR�9O8��O±�9DABV6<�C&�
V\9DC �!»mABp!<?8�[/7/@�AB36C?9DC0�;A0CÁL?9O8Yf?365BV\9K[48=7/p%@Np%8�9DAB9O8��s5B9DA0T=U?V\9O±PA0T=U~@�MN�D<�MN@dc7\C�L?9K7\<?p%@N8�9O@N9DC <�C�L
MN36507\C?V\9;L�AB9�r°AB8�`�9D5BV\9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DCX[&5B9DA0C�V\9DC4<?VYM�A0C�L��&MN3YL�7/hYL�AB9sk�8*c7/V6U?9DAB@�L?9DMe¹�507\M
�
WY7\M�L�7\M�:�8�8�9DA0T=U?9DC�9DA0C?9DM�`�9DC�7\T=U~`�7/8�@N9DC��s5B9DA0T=U?V\9O±PA0T=U~@�M�C�A0T=U~@�o\9O8=U�A0C�L?9O8�@O.6:�M�A0MN@0:N9DL?3&T=U
�D<Ë9O8�±m7/8�@N9DC���L�7/hKL�AB9�¿sA0T=U~@N9Oo\9O8�@N9DA050<�C?VK9DA0C?9DCËMN@�7/8�[\9DC�:�A0C?½�<?h�7\<?pmL�AB9�:�º&>�7\C�M�AB36CÀL?9DM
14�&MN@N9DWYM�A0CÆL?9O8;L?�&C�7\WYA0M�T=U?9DCÀ¹�U�7\MN9�U�7/@<��±uc7\U?8�9DC�LÀL?9O8�L�AB9��O9DC~@N8=7\5B9Yfg50<?h\8*c36U?8�9�A0CÆL?9O8
·�9Op%9O8�9DC?�DM�A0Wu<�507/@�AB36C�7\C�C�c7\U?9O8=C�L�7\<?pgZ�5Bp%o��9DC?V\9DM�T=U~±PA0C�L�ABV\[\9DAB@e`�9DM�T=U�5B9D<�C�ABV\@m±PAB8=L�.4b
W p%365µ�
V\9DC�L?9DCÀMN36505#L?9O8�:�A0C?½�<?h�L?9O8�k�8*c7/V6U?9DAB@sL?9DM�¹�507\M�WY7\Ms7\<?p�L�AB9u:�C~@¶±PA0T�[&50<�C?V�L?9DM;14�&MN@N9DWYM
<�C~@N9O8=M�<�T=U~@�±�9O8=L?9DC�.

k#7/`�9D505B9�-�V6AB`�@m9DA0C?9DC c^ `�9O8�`�50A0T�[tc<?`�9O8�L�AB9;A0C�L?9DC_1&A0Wu<�507/@�AB36C?9DC�o\9O8�±�9DC�L?9O@N9DC_¹g7/8=7\W�9O@N9O8D.
	 ���! �¦�)�£Á�#$4�KÒ��/��$4�*�O'd�&¤�}�Ë)# �+�$& 
^ W L�AB9m:�A0C?½�c<�M�MN9�L?9O8gR�9O8=M�T=U?9O8=<�C?V�<�C�LuL?9O8gR�9O8=L?8=A05050<�C?VPL?9DM�14�&MN@N9DWYMg7\<?p}L?9DM�MN9DC�:�C~@¶±PA0T�[&50<�C?V
�D<�MN9O>�7/8=AB9O8�9DC��4±PAB8=L�L�AB9s·�9Op%9O8�9DC?�DM�A0Wu<�507/@�AB36Cj�

�
( � -�� ; ( � ��=( � � ( � -O­�� =&��WYAB@ � ( �°­ � Fu<�C�L

�
( � H�±PAB9DL?9O8=U?365B@O.\b
W ^ C~@N9O8=M�T=U�AB9DLY�D<�Z�WY7/8=A?9O@m7\5 .0\ H6�&]�5¶c7/h\@�M�A0T=UXL?9O8�ZP`�MN@�7\C�LY�O±PA0M�T=U?9DCXL?9DC
r°AB8�`�9D50C�WYAB@�L?9DW U�AB9O8�V\9O±uc7\U�5B@N9DC�I_7/V6C?9O@Np%9D50L�W�3&L?9D505�L�<?8=T=UYR�9O8*c7\C�L?9O8=<�C?VÊL?9DM�¹g7/8=7\W�9O@N9O8=M

�
(

o/7/8=A0AB9O8�9DC �!M�AB9DU?9Y�s5 .&� a4. j~Hi���!��36U�C?9�L�7/`�9DA�9DA0C?9�C?9DC�C?9DC�MN±�9O8�@N9uR�9O8*c7\C�L?9O8=<�C?V�L?9DMsr°AB8�`�9D5B>�8�3 ��50M
�D<Ë9O8��O9D<?V\9DC�.g1436WYAB@�`�9O9DA0C?½�<?h\@�L�AB9 cZ�C�L?9O8=<�C?V�o\36C

�
(uo\3\8�8=7\C?V6ABV_L�AB9�R�9O8=M�T=U?9O8=<�C?VZ��±uc7\U?8�9DC�L

L�AB9�R�9O8=L?8=A05050<�C?V_L?9DMY14�&MN@N9DWYM�±�9DAB@NV\9DU?9DC�L <�C~`�9O9DA0C?½�<?h\@Ê`�5B9DAB`�@O.#¿sAB9KL�<?8=T=UÁL�AB9�R�9O8=M�T=U?9O8=<�C?V
�O±PA0M�T=U?9DCKL?9DC�r°AB8�`�9D50C�9O8��O9D<?V\@N9DCË14@N8�36WYL�A0T=U~@N9DCKM�A0C�L�pqc<?8

�
( � H�o\9O8=C�7\T=U�5¶c7\M�M�ABV\`�7/8�[&5B9DA0C�<�C�L

C?9DU�W�9DC�pqc<?8e7/`�C?9DU�W�9DC�L?9DM
�
(P�D<�.?f�c<?8

�
( �°­ � F�9O8�8�9DA0T=U?9DC�M�AB9s`�9O8�9DAB@�MmTO7&.�MN9DT=U?�DABVY¹�8�3\�O9DC~@�L?9O8

� ( ; ( �
( � ��� � - �

��� - �
��� � � � - �

��� � ��� �
­&. ­?- ��=( ­&. F ­&.0- �}- ­&. ­\­\­6F ­&. ­\­\­6F ­&. ­\­\­6F;�4­&.0-

­&. ­?- ��=( -/. ­ ­&.0- �}- ­&. ­\­\­6F ­&. ­\­\­6F ­&. ­\­\­6F;�4­&.0-

­&. ­?- ��=( H4. ­ ­&.0- �}- ­&. ­\­\­6F ­&. ­\­\­6F ­&. ­\­\­6F;�4­&.0-

­&. ­?- H Õ ( H -/. ­ ­&.0- �}- ­&. ­\­\­6F ­&. ­\­\­6F ­&. ­\­\­6F;�4­&.0-

­&. ­?- - -/. ­ ­&.0- �}- ­&. ­\­\­6F ­&. ­\­\­6F ­&. ­\­\­6F;�4­&.0-

­&. ­\­?- ��=( -/. ­ ­&.0- ­&. ­\­\­6F ­&. ­\­\­6F ­&. ­\­\­6F;�4­&. ­?-

­&. ­\­?- H Õ ( H -/. ­ ­&.0- ­&. ­\­\­?- ­&. ­\­\­?- ­&. ­\­\­?-

k#7/`�9D505B9K-���¹g7/8=7\W�9O@N9O8�L?9O8�1&A0Wu<�507/@�AB36C?9DCÀWYAB@;[\36C~@�A0C4<�AB9O8=50A0T=U?9O8�R�9O8=L?8=A05050<�C?V�L?9DM�14�&MN@N9DWYMO.
���

<�C�L
��� M�A0C�LÁL�AB9�¹g7/8=7\W�9O@N9O8�L?9O8�[#c<�C�MN@�50A0T=U?9DC�¿sA�
�<�M�AB36C�L?9O8�R�7/8=A07/`�5B9DC ; C 	�� 
�� �X`��O±;. ; .�¿sAB9b
C�L�AB�O9DM )*#s<�C�LN���Z�6`�9O�DAB9DU?9DCÊM�A0T=UÊ7\<?p�L?9DC;�O9DC~@N8=7\5B9DCu»�9O8�9DA0T=U�L?9O8�1&A0Wu<�507/@�AB36C�MN`�3Dº�WYAB@�8*c7\<�WY50A0T=U

[\36C�MN@�7\C~@N9DW � <�C�L �
`��O±;.m7\<?pÊL?9DC ·�9DMN@�L?9O8�»�3Dº �!M�AB9DU?9ÀZ�C�U�7\C?VÁZÊ. wi�=.�:�M�V6A05B@�A0C 7\505B9DC

1&A0Wu<�507/@�AB36C?9DC � � � �°­ �0-/.
j\j



ZP`�`�A050L�<�C?V�-DQ �?:�C~@¶±PA0T�[&50<�C?VuL?9O8mZP>�9¾º?U�c36U?9�<�C�LXL?9O8mZ�<?p!MN@�AB9OV6MNV\9DM�T=U~±PA0C�L�ABV\[\9DAB@�L?9O8m�O9DC~@N8=7\5B9DC
fg50<?h\8*c36U?8�9Y7\50M;f�<�C?[4@�AB36C�L?9O8;V65B3\`�7\5B9DCËR�9O8=L?8=A05050<�C?V�pqc<?8ÊL?8�9DA�<�C~@N9O8=M�T=U�AB9DL�50A0T=U?9Y¿sAB>�36507/`�MN@dc7\C�L?9
H
�
( �

�
( �Î­ � F'���"��
��L�!�

�
( �n-`�FV���7�%#%��<�C�L

�
( � H �T�����W�=.�¿sAB9XZ�C?p!7\C?V6M�U�c36U?9DCt`�9O@N8=7/V\9DC�:W( �

­ � w6� 6 - � H\HÀ<�C�LÁa�� H*jËpqc<?8 � ( � ­ � F 6 -�`��O±;.�H4.gb
CÁ7\505B9DC�L?8�9DAe1&A0Wu<�507/@�AB36C?9DC�A0MN@ ; ( � ��=( <�C�L
� ( � -O­�� =\.

ZP`�`�A050L�<�C?V;H/­ �?:�C~@¶±PA0T�[&50<�C?VuL?9O8mZP>�9¾º?U�c36U?9�<�C�LXL?9O8mZ�<?p!MN@�AB9OV6MNV\9DM�T=U~±PA0C�L�ABV\[\9DAB@�L?9O8m�O9DC~@N8=7\5B9DC
fg50<?h\8*c36U?8�9Xpqc<?8Ê�O±�9DAm<�C~@N9O8=M�T=U�AB9DL�50A0T=U?9X7\C?pNc7\C?V650A0T=U?9�¿sA0T=U~@N9Oo\9O8�@N9DA050<�C?V\9DC	� ; ( � H Õ ( H �T�����W�Ê<�C�L
; ( � ��=( ���"��
��L�=.�b
C�`�9DA0L?9DCK1&A0Wu<�507/@�AB36C?9DC�A0MN@ � ( � -;<�C�L � ( � -O­�� H\.

j~F



L�<?8=T=UtL�AB9Y8�9DA0C?9�R�9O8=L?8=A05050<�C?V�A0CtL?9O8 ^ W�V\9O`�<�C?V_L?9O8Êr°AB8�`�9D5B�O9DC~@N8�9DCt9O8��O9D<?V\@N9DC�rË9O8�@N9/�!M�AB9DU?9
ZP`�`�.O-Dw�pqc<?8PL?9DC�f�7\505

�
( � -&�=.

Z�<�M�ZP`�`�.O-DQÀV\9DU~@YU?9O8�o\3\84��L�7/htL�AB9�:�C~@¶±PA0T�[&50<�C?VËL?9O8��O9DC~@N8=7\5B9DC³fg50<?h\8*c36U?8�9�pqc<?8�7\505B9�U�AB9O8
o\9O8�±�9DC�L?9O@N9DCYrË9O8�@N9�o\36C

�
( 	4<�7\50AB@�7/@�ABo�c7\U�C�50A0T=UYA0MN@O.\b
CY7\505B9DCYL?8�9DA�fec7\505B9DCY5¶c7/h\@�M�A0T=UYL�AB9�:�C~@¶±PA0T�[~�

50<�C?VPA0CÊ9DA0C?9 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9m<�C�LÊ9DA0C?9�L?�&C�7\WYA0M�T=U?9�¹�U�7\MN9m7\<?p!MN>�7\5B@N9DC��*±m7\MgL�AB9�:�8�±m7/8�@�<�C?V9�!7\<�M
ZP`�`�.O-¾j�<�C�L�7\<�Md\ w\Q	]��!�}L�7/hY9DA0C?9ÊU�A0C?8�9DA0T=U?9DC�L�o\9O8=L?8=A0505B@N9�fg50<?h\8*c36U?8�9;7\<�T=U_A0CKL?9O8PZP`4±�9DMN9DC�U?9DAB@
o\36C�R�9O8=M�T=U?9O8=<�C?VX7\<�MN`�8=A0T=U~@<�?`�9DMN@dc7/@�ABV\@O.
b
CÀZP`�`�.D-DQ�A0MN@�7\<�T=UÀ�D<À9O8�[\9DC�C?9DC���L�7/h�L�7\MÊ14�&MN@N9DW¢WYAB@

�
( �iH5��L�7\Ms7\W¢V\9O8=A0C?V6MN@N9DCÆo\9O8N�

M�T=U?9O8�@Y±PAB8=LÁ<�C�L L�7\MYL�7\U?9O8X7\<�T=U L?9DC [&5B9DA0C�MN@N9DC³��9DM�7\WÊ@�MN@N8�36W�7\<?p%±�9DA0MN@<��pqc<?8YL�AB9�V\9O8=A0C?V6MN@N9
V65B3\`�7\5B9�R�9O8=L?8=A05050<�C?VKL?�&C�7\WYA0M�T=Ut±PAB8=L�.#¿sAB9DM�A0MN@u7\<?p�9DA0C?9DC�MN9O[&<�C�L�c7/8�9DC�: 
�9O[4@�L?9O8�R�7/8=A07/@�AB36C
o\36C

�
(X�D<?86c<�T�[4�D<?pqc<�U?8�9DC	�gL?9O8YZ�C~@N9DA05eL?9DM�A0C�C?9O8=U�7\5B`ÁL?9O8�1&A0Wu<�507/@�AB36C�MN`�3DºtV\9DM�T=U�5B36M�MN9DC?9DC WY7*�

V6C?9O@�A0M�T=U?9DC�fg50<�M�MN9DMÊC�A0WYWÊ@ÊWYAB@ÊV\8*c3\h\9O8�9DW
�
(Y7/`Á<�C�L�L�AB9XWYAB@N@�5B9O8�9��#L?9DCtV\9DM�T=U�5B36M�MN9DC?9DC�fg50<?h

7\C~@N8�9DAB`�9DC�L?9sr°AB8�`�9D5BV\9DM�T=U~±PA0C�L�ABV\[\9DAB@mC�A0WYWÊ@m�D<�.

	 ���! �¦�)�£Á�#$4��Ó��4¤{�+}��$&�('Y�#$4� �Ê"%{��d��{��
Â�<?8 ^ C~@N9O8=M�<�T=U4<�C?VPL?9DM�:�A0C?½�<�M�MN9DM�L?9O8#k�8*c7/V6U?9DAB@�L?9DM�¹�507\M�WY7\M�7\<?p&L�AB9�:�C~@¶±PA0T�[&50<�C?V�L?9DM#14�&MN@N9DWYM
±�9O8=L?9DC �%`�9DA~p%9DMN@N9DW

�
( � -&��L�AB9�7\C?pNc7\C?V650A0T=U?9DCu¿sA0T=U~@N9Oo\9O8�@N9DA050<�C?V\9DC ; ( � -�� ; ( � H Õ ( H <�C�L ; ( ���=( MN3d±PAB9�L�AB9YWY7*º?A0WY7\5B9DCtr°AB8�`�9D5BV\9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DC � ( �n-O­�� =X<�C�L � ( �n-O­�� HYo\9O8�±�9DC�L?9O@O.

¿sAB9s¿sA0T=U~@N9O>�8�3 ��5B9�o/7/8=A0AB9O8�9DCXA0C�L?9DCNk�c36U?9DC��&L�AB9�L?9O8mo\9O8=L?8=A0505B@N9PWY7/V6C?9O@�A0M�T=U?9sfg50<?hu±uc7\U?8�9DC�LXL?9O8
L?�&C�7\WYA0M�T=U?9DC�¹�U�7\MN9;L?9O8P·�9Op%9O8�9DC?�DM�A0Wu<�507/@�AB36C�9O8�8�9DA0T=U~@<��<�W W�9DU?8�9O8�9u��8*c3\h\9DC?3\8=L�C4<�C?V\9DC�.
Â�<�C�c7\T=U�MN@�±P<?8=L?9ËL�AB9À·�9Op%9O8�9DC?�DM�A0Wu<�507/@�AB36C �

�
(�� -�� ; (�� ��=( � � ( � -O­�� =&��WYAB@ ; (��

-Ë<�C�L ; ( � H Õ ( H ±PAB9DL?9O8=U?365B@O.e¿s7/`�9DA�±m7/8K`�9O8�9DAB@�MKA0C�C?9O8=U�7\5B`°L?9DMÆÂ}9DAB@�A0C~@N9O8�o/7\5050M�­ �8 
 �8
�/­%��L�7\M;L?9O8 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9DCt¹�U�7\MN9�L?9O8;·�9Op%9O8�9DC?�DM�A0Wu<�507/@�AB36CÆ9DC~@�MN>�8=A0T=U~@<��9DA0C?9�MN�&MN@N9DWY7/@�A0M�T=U?9
R�9O8��~c3\V\9O8=<�C?V�L?9DMgZ�<?p!MN@�AB9OV6M#L?9O8g�O9DC~@N8=7\5B9DC�fg50<?h\8*c36U?8�9�WYAB@#MN@N9DABV\9DC�L?9O8�¿sA0T=U~@N9m�D<u9O8�[\9DC�C?9DC�./¿sAB9DM
L?9D<?@N9O@eL�7/8=7\<?p�U�A0C��&L�7/h�9DA0C?9 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9;:�C~@¶±PA0T�[&50<�C?Vu[&5B9DA0C?9O8�9Pr°AB8�`�9D5BV\9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DC
9O8�p%3\8=L?9O8�@<�4L�7\WYAB@�L�7\Me14�&MN@N9DW�C�7\U?9�7\W�[48=7/p%@Np%8�9DAB9DC�Â�<�MN@�7\C�LYo\9O8�`�5B9DAB`�@O.RG�Gm»�9DMN36C�L?9O8=M�L?9D<?@�50A0T=U?9
^ C~@N9O8=M�T=U�AB9DL?9�L?9DM�Z�<?p!MN@�AB9OV6MNo\9O8=U�7\5B@N9DC�Mu@N8=7/@N9DC³A0W Â}9DAB@�A0C~@N9O8�o/7\505m�/­ �8 
 �8 H/­\­Ë7\<?pT��L�7\M�L?9O8
L?�&C�7\WYA0M�T=U?9DCt¹�U�7\MN9�L?9O8u·�9Op%9O8�9DC?�DM�A0Wu<�507/@�AB36CË9DC~@�MN>�8=A0T=U~@O.g¿sAB9XZ�<?p!MN@�AB9OV6MNV\9DM�T=U~±PA0C�L�ABV\[\9DAB@ÊL?9O8
�O9DC~@N8=7\5B9DC�fg50<?h\8*c36U?8�9�9O8�8�9DA0T=U~@N9Y±uc7\U?8�9DC�LtL�AB9DMN9DMuÂ}9DAB@�A0C~@N9O8�o/7\5050Ms5B9DL�ABV650A0T=U ��­ � H�pqc<?8 ; ( � H Õ ( H<�C�L �°­ � ­6H�pqc<?8 ; ( � -/.Z�<�MYL�AB9DMN9DW ��8=<�C�L?9�±P<?8=L?9DC L�AB9�fec7\505B9 ; ( � ��=( <�C�L ; ( � H Õ ( H WYAB@ � (�� -O­�� H�±PAB9¾�
L?9O8=U?365B@O.�I_AB@PL�AB9DMN9DC�¹g7/8=7\W�9O@N9O8=CÆA0MN@�L�AB9;:�C~@¶±PA0T�[&50<�C?VYL?9O8P�O9DC~@N8=7\5B9DC_fg50<?h\8*c36U?8�9�±uc7\U?8�9DC�L�L?9O8
	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9DC�¹�U�7\MN9sC4<�CXC�7\U?9O�D<�<�C�7/`�U�c7\C?V6ABV;o\36WÎV\9O±uc7\U�5B@N9DC�¿sA0T=U~@N9O>�8�3 ��5 .4r¸c7\U?8�9DC�LXL?9O8
L?�&C�7\WYA0M�T=U?9DC ¹�U�7\MN9À±�9DA0MN9DC L�AB9ÀZ�<?p!MN@�AB9OV6MNV\9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DC <�C�L L�AB9_9DC~@�MN>�8�9DT=U?9DC�L?9DC°»�9¾�
M�T=U�5B9D<�C�ABV6<�C?V\9DCX9DA0C?9�MN@�7/8�[\9ÊZP`�U�c7\C?V6ABV\[\9DAB@mo\36CKL?9O8�¿sA0T=U~@N9Oo\9O8�@N9DA050<�C?VY7\<?pT��L�AB9�7\505BV\9DW�9DA0C?9sL?�~�
C�7\WYA0M�T=U?9;:�C~@¶±PA0T�[&50<�C?V�A0MN@@:N9DL?3&T=U 	4<�7\50AB@�7/@�ABoÀc7\U�C�50A0T=U3�!ZP`�`�.=H/­L�=.
¿sAB9DMN9DMÀ:�8�V\9O`�C�A0MK�O9DABV\@<��L�7/h°M�A0T=U|A0C�C4<�W�9O8=A0M�T=U?9DC 1&A0Wu<�507/@�AB36C?9DC�U?3&T=U?V\8=7\L�ABV o\9O8=L?8=A0505B@N9

fg50<?h\8*c36U?8�9DCÊ9O8��O9D<?V\9DC�507\M�MN9DC��/±�9DC�C�WY7\C��/±PAB9��\.\»�.6k�3\[&WY7\C � »�9D50507\CQ\ F\w	](�6L�AB9�¹�507\M�WY7\L�A0T=U~@N9DC
V\8�3\hsV\9DC4<?Vs±uc7\U�5B@ �%�\.\»�. ; � -&��<�C�LuU?36U?9�r°AB8�`�9D5BV\9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DCÊ7\C�MN9O@N�O@�� � ( �]-O­�� =&�=.\¿sAB9MN3�9O8=U�7\5B@N9DC?9DC���36C ��V6<?8=7/@�AB36C?9DC�M�A0C�LU:N9DL?3&T=UKC4<?8eL?9DW Z�C�M�T=U?9DA0C�C�7\T=U 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U	�?L�AB9Ê��9¾�
M�T=U~±PA0C�L�ABV\[\9DAB@N9DC�`�5B9DAB`�9DC��O±m7/8s7\<?p%V\8=<�C�LKL?9O8sU?36U?9DC_k�8*c7/V6U?9DAB@�L?9DM�¹�507\M�WY7\M�[&5B9DA0C � H ) H � ��� �!�
nFn(oqt p�z��Bt r-��t v ,�M	zF�-�	v	t �F�)R4� R4� R � t ���@t | �Rp)�"{�v3(Jp�| }!*	}��(t {�v	z�r(p��-�	v4x	v	��p�v M�p�z��-N}��(t �!���

j~w



ZP`�`�A050L�<�C?VXH&-��g��9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DCÆ9DC~@�507\C?VKL?9O8
�
�¶Z�T=U�MN9��D<Ào\9O8=M�T=U�AB9DL?9DC?9DC�Â}9DAB@N>�<�C?[4@N9DCÆL?9O8

1&A0Wu<�507/@�AB36CÆWYAB@
�
( � -�� � ( �Ì-O­�� H�<�C�L ; ( � H Õ ( H .�¿sAB9���8�9D<?�O9�[\9DC�C?�O9DA0T=U�C?9DCËL�AB9�:N9O±�9DA050ABV\9ZP>�9¾º?U�c36U?9�L?9O8��O9DC~@N8=7\5B9DC_fg50<?h\8*c36U?8�9\.

C?9DU�W�9DCO:N9DL?3&T=U�c<?`�9O8�W�9DU?8�9O8�9u-O­�= � � [\36C~@�A0C4<�AB9O8=50A0T=UY�D<�<�C�LY[�c36C�C?9DC�L?9DM�U�7\5B`�C�A0T=U~@m7\50M�Z�C?�O9DAµ�
T=U?9DC�9DA0C?9O8PA0L?9D7\5B9DCKIlk�¿P�
14@�7/`�A050AB@dc7/@�U?3&T=U?V\8=7\L�ABV�o\9O8=L?8=A0505B@N9O8efg50<?h\8*c36U?8�9DC�7\C?V\9DMN9DU?9DCK±�9O8=L?9DC�.
¿�9O8Êc7\<?h\9O8�9;fg50<?hu9DC~@¶±PA0T�[\9D5B@PM�A0T=U�A0C�L?9O8P1&A0Wu<�507/@�AB36C�WYAB@ ; ( � H Õ ( H �!ZP`�`�.=H&-&�sc7\U�C�50A0T=U�±PAB9A0CÀL?9O8�·�9Op%9O8�9DC?�DM�A0Wu<�507/@�AB36C �!ZP`�`�.D-¾j5�!��±�9DA0MN@�:N9DL?3&T=UÀ9DA0C?9�L?9D<?@�50A0T=UÆV\9O8=A0C?V\9O8�9�:�º&>�7\C�M�AB36CÀ7\<?p .

¿sAB9DMN9O8 ^ C~@N9O8=M�T=U�AB9DLÆA0MN@P9DA0C�L?9D<?@�ABVX7\<?p�L�AB9uk�8*c7/V6U?9DAB@�L?9DM�¹�507\M�WY7\MP�D<?86c<�T�[4�D<?pqc<�U?8�9DC���L�7X9O8�9O8=MN@
A0C�L?9O8PL?�&C�7\WYA0M�T=U?9DC�¹�U�7\MN9Ê7\<?p%@N8=AB@N@O.
¿�9O8;R�9O8�V65B9DA0T=UtL?9O8u1&A0Wu<�507/@�AB36C?9DCÀWYAB@

�
( �Ì-�� ; ( � ��=( <�C�L � ( �Ì-O­�� =�`��O±;. � ( �Ì-O­�� H

�!ZP`�`�C�.O-Da�7%� LY`��O±;.4H/­ �4M�AB9DU?9P7\<�T=UXZP`�`�.=H\ws±�9DAB@N9O8m<�C~@N9DC0�#�O9DABV\@<�4L�7/hÊL�AB9�7\505BV\9DW�9DA0C?9�:�C~@¶±PA0T�[~�
50<�C?V;L?9O8��O9DC~@N8=7\5B9DC�fg50<?h\8*c36U?8�9 	4<�7\50AB@�7/@�ABo�<�C�LYL�AB9 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9s¹�U�7\MN9�MN3d±PAB9�L?9O8�¹�<�C?[4@�L?9DM
c^ `�9O8�V67\C?V6MP�D<ÀL?�&C�7\WYA0M�T=U?9DWÌR�9O8=U�7\5B@N9DCÀ7\<�T=U 	4<�7\C~@�AB@�7/@�ABoKMN9DU?8�c7\U�C�50A0T=U_M�A0C�L���±�9DC�CÆWY7\CÀL�AB9
o\9O8�V67\C?V\9DC?9�Â}9DAB@gA0C�7/[4[&<�Wu<�50AB9O8�@N9�R�9O8=L?8=A05050<�C?V�@N8=7\C�MNp%3\8=WYAB9O8�@��Nc7
	4<�ABo/7\5B9DC~@g�D<u9DA0C?9DWi14[/7\5B9DC?p!7/[~�
@N3\8�o\36CXTO7&.}-O­��O±PA0M�T=U?9DCYL?9DC�Â}9DAB@�7\T=U�MN9DC0�=.~b
CYL?9O8�L?�&C�7\WYA0M�T=U?9DC�¹�U�7\MN9�9O8�8�9DA0T=U~@�L�7\M�507\C?V6M�7\W�9O8
7\C?V\9O@N8=AB9O`�9DC?9X14�&MN@N9DW L?9D<?@�50A0T=UÆV\8*c3\h\9O8�9�ZP>�9¾º?U�c36U?9DCÀ7\50M;L�7\M�M�T=U�C?9D505B9O8;7\C?V\9O@N8=AB9O`�9DC?9���L�7�A0U�W
W�9DU?8�Â}9DAB@��D<?8�R�9O8�pqc<?V6<�C?V�MN@N9DU~@<��M�A0T=U_A0C_·�9D7/[4@�AB36CÆ7\<?p�L�AB9;>�U?3\@N36MN>�U�c7/8=A0M�T=U?9�14@dc3\8=<�C?VY�D<_9DC~@
�
±PA0T�[\9D50C�.#¿sAB9DM�<�C~@N9O8=WY7\<?9O8�@�L�AB9�o\36CÁZ�WY7/8=A�9O@�7\5 . \ H6�&]�<�C�L�U�AB9O8�A0C�ZP`�M�T=U�C�.=a4. a4.0-�V\9O�O3\V\9DC?9
1&T=U�50<?h\p%365BV\9O8=<�C?VZ�}L�7/h�9DA0C?9uo\9O8=L?8=A0505B@N9ÊWY7/V6C?9O@�A0M�T=U?9Yfg50<?h\8*c36U?8�9u7\<�MN`�8=A0T=U~@<��MN3\`�7\50LÀL�AB9ÊR�9O8=L?8=A05µ�
50<�C?V�9DA0C?9DC�[48=AB@�A0M�T=U?9DC�rË9O8�@Yc<?`�9O8=MN@N9DABV\@O.

, �0, �0, ��$&"%{ � {?'*�%�} 

·�9D507*º?7/@�AB36C�MN8�9DT=U�C4<�C?V\9DC°±�9O8=L?9DC 7\<�M��O±�9DAu��86c<�C�L?9DC°L�<?8=T=U?V\9Opqc<�U?8�@O.�Â�<�W�9DA0C?9DC MN36505�`�9D5B9OV\@
±�9O8=L?9DC���L�7/h_M�A0T=UËL�AB9��O9DC~@N8=7\5B9DCtfg50<?h\8*c36U?8�9�A0CËL?9O8 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9DCt¹�U�7\MN9YMN@N9O@�MÊC�7\U?9Y7\CË9DAµ�
C?9DW�[48=7/p%@Np%8�9DAB9DC]�s5B9DA0T=U?V\9O±PA0T=U~@�MN�D<�MN@�7\C�L°`�9 ��C�L?9O@O.PÂ�<�W�7\C�L?9O8�9DC°MN36505sL�AB9/kP�4>�3\@�U?9DMN9���L�7/h
9DA0C?9�[48=AB@�A0M�T=U?9eR�9O8=L?8=A05050<�C?Vs9¾º?A0MN@�AB9O8�@<�~C�7\T=U�L?9O8�9DC c^ `�9O8=M�T=U?8�9DAB@�<�C?V;L�AB9Pfg50<?h\8*c36U?8�9�[\9DA0C?9DCXC?9D<?9DC
�s5B9DA0T=U?V\9O±PA0T=U~@�MN�D<�MN@�7\C�L A0C�C?9O8=U�7\5B` L?9O8�1&A0Wu<�507/@�AB36C�MN`�3Dº���C�L?9DCÁ[/7\C�C���<�C~@N9O8=WY7\<?9O8�@Y±�9O8=L?9DC�.
k�AB9O8��D<�±�9O8=L?9DCKpqc<?8PL�AB9;¹g7/8=7\W�9O@N9O8=Mdc7/@N�O9

�
( �¸-�� ; ( � ��=( � � ( �¸-O­�� HÊ<�C�L � ( �¸-�� ; ( � H Õ ( H �

� ( � -O­�� =��D<Áo\9O8=M�T=U�AB9DL?9DC?9DC Â}9DAB@N>�<�C?[4@N9DCÁL?9O8�:�C~@¶±PA0T�[&50<�C?VËL?9DM�[\36C~@�A0C4<�AB9O8=50A0T=U�o\9O8=L?8=A0505B@N9DC

j4�



14�&MN@N9DWYM��D<�C�c7\T=U�MN@YL�AB9�r°AB8�`�9D5BV\9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DC�A0C�C?9O8=U�7\5B`�o\36C]-q� FÀZ�5Bp%o��9DC?�O9DAB@N9DC³7\<?ps²�<�505
V\9DMN9DC?[4@;<�C�LÀ7\C�M�T=U�50AB9Oh\9DC�LÀL�AB9�±�9DAB@N9O8�9Y:�C~@¶±PA0T�[&50<�C?V�L?9DMÊ14�&MN@N9DWYMs`�9DAg7\<�MNV\9DM�T=U�7\5B@N9O@N9DCtr°AB8N�
`�9D50CXo\9O8�p%365BV\@O.�¿s7\M�14�&MN@N9DWÎ±PAB8=L�7\50MmA0C�9DA0C?9DC�[48=7/p%@Np%8�9DAB9DCKÂ�<�MN@�7\C�L�8�9D507*º?AB9O8�@e7\C?V\9DMN9DU?9DC��&±�9DC�C
Mdc7\WÊ@�50A0T=U?9;L?9O8�p%365BV\9DC�L?9DCK»�9DL�A0C?V6<�C?V\9DC�9O8�pqc<�505B@mM�A0C�L�.

	 ¿sAB9XZP>�9¾º&V\9DM�T=U~±PA0C�L�ABV\[\9DAB@ÊL?9O8Êfg50<?h\8*c36U?8�9XC�A0WYWÊ@�±uc7\U?8�9DC�LtL?9O8Ê·�9D507*º?7/@�AB36C]c<?`�9O8ÊWYA0C&�
L?9DMN@N9DC�M;-DH/­ � � [\36C~@�A0C4<�AB9O8=50A0T=U�7/`_<�C�L�9O8�8�9DA0T=U~@erË9O8�@N9Êo\36C_<�C~@N9O8�a � -O­�� >/.

	 ¿sAB9nc<?`�9O8 L�AB9 V\9DM�7\WÊ@N9Î1&A0Wu<�507/@�AB36C�MN`�3Dº^A0C~@N9OV\8=AB9O8�@N9 ��3\8�9DC~@N�O[48=7/p%@�L�A0T=U~@N9 �	�/��9DM�7\WÊ@
�
5B3\8�9DC~@N�O[48=7/p%@�
	�eC�A0WYWÊ@eA0W MN9D5B`�9DC_Â}9DAB@N8=7\<�WÎ9O`�9DC?p!7\5050Mm[\36C~@�A0C4<�AB9O8=50A0T=U�7/`�.

	 :�MeV6A05B@�� �°T¾36C�MN@�9DC~@�507\C?VXL?9O8��O9DC~@N8=7\5B9DCKf?9D50L�50A0C�AB9\.

¿sAB9YA0CtL?9DCt·�9D507*º?7/@�AB36C�MN8�9DT=U�C4<�C?V\9DCËo\9O8�±�9DC�L?9O@N9DC�¹g7/8=7\W�9O@N9O8�M�A0C�LÀA0Ctk#7/`�9D505B9YH��D<�M�7\WYW�9DC&�
V\9Op!7/h\@O.
¿sAB9 ZP`�`�.�H\H�<�C�L H\a�A05050<�MN@N8=AB9O8�9DC L�AB9 :�8�V\9O`�C�A0M�MN9 L?9O8�A0C L?9O8 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9DC�¹�U�7\MN9

V\9DMN@�7/8�@N9O@N9DC ·�9D507*º?7/@�AB36C�MN8�9DT=U�C4<�C?V\9DC�.�Z�<�MYL?9DC³A0C ZP`�`�.=H\HË7\<?p%V\9O@N8=7/V\9DC?9DC ZP>�9¾º?U�c36U?9DC V\9DU~@

�
( ; ( � ( - �

�
��� 
 � 
�� ���

-/. ­ ��=( ­&. ­\­?- ­&. ­\­\­/j H4. ­6w � -DH/­
­&. ­\­\­/j H4. a/­ � -DH/­
­&. ­\­?- H4. F\a � H\�/­
­&. ­\­6H H4. �/F � �/F\a
­&. ­\­6F H4. Q\F � -O­6Q\F

-/. ­ H Õ ( H ­&. ­?- ­&. ­\­\­?- ­&. a\Q � -DH/­
­&. ­\­\­?- ­&. �\w � H/­\­
­&. ­\­\­?- -/. a\a � H/­\­
­&. ­\­\­?- H4. H\� � w/­\­
­&. ­\­\­6F H4. F/­ �
­&. ­\­\­?- H4. w\F � -\-DH/­
­&. ­\­\­?- H4. Q&- � -Da\F\�

k#7/`�9D505B9�H �/¹g7/8=7\W�9O@N9O8�L?9O8#·�9D507*º?7/@�AB36C�MN8�9DT=U�C4<�C?V\9DC�.d¿sAB9�RsA0MN[\36M�AB@dc7/@#<�C�L;L�AB9�[#c<�C�MN@�50A0T=U?9�¿sA�
�<�M�Aµ�
36C�M�A0C�LÊA0Cu7\505B9DC�·�9DT=U�C4<�C?V\9DCu[\36C�MN@�7\C~@O.6:�MgA0MN@gMN@N9O@�M � �°­ �0-m<�C�L �

�
��� � ��� ±PAB9m7\C?V\9OV\9O`�9DC�.


 � 
�� ��� `�9O�O9DA0T=U�C?9O@gL�AB9m¿s7\<?9O8�L?9O8g9DA0C?�O9D50C?9DCu·�9DT=U�C4<�C?V\9DC�./¿sAB9eZP`�MN9DC?[&<�C?V�L?9O8gr°AB8�`�9D5BV\9DM�T=U~±PA0C&�
L�ABV\[\9DAB@N9DCt9O8�p%365BV\@�A0C�C?9O8=U�7\5B`Ëo\36C 
�� = �¢-Xpqc<?8uL�AB9X·�9DT=U�C4<�C?V\9DC�WYAB@ ; ( � ��=( <�C�L�A0C�C?9O8=U�7\5B`
o\36C 
�� = � FÊpqc<?8eL�AB9s·�9DT=U�C4<�C?V\9DCKWYAB@ ; ( � H Õ ( H .?f�c<?8�L�AB9s·�9DT=U�C4<�C?V�`�9DA ��� � H�� F/­ �tA0MN@ 
 � 
�� ���C�A0T=U~@�7\C?V\9OV\9O`�9DC��&L�7uA0CXL�AB9DMN9O8�9DA0C?9P[#c<�C�MN@�50A0T=U?9�R�9O8�8=A0C?V\9O8=<�C?VÊL?9O8m¹�507\M�WY7\L�A0T=U~@N9�L�<?8=T=U?V\9Opqc<�U?8�@
±P<?8=L?9��!¿�9O@�7\A050M�M�AB9DU?9;k�9¾º&@��=.�b
C�L�AB9DMN9O8P·�9DT=U�C4<�C?VYA0MN@ 
�� = � -/.

j~�



ZP`�`�A050L�<�C?V�H\H �eZP>�9¾º?U�c36U?9DC°L?9O8�[\36C~@�A0C4<�AB9O8=50A0T=U³o\9O8=L?8=A0505B@N9DC³`��O±;.�8�9D507*º?AB9O8�@N9DC°fg50<?h\8*c36U?8�9Æ7\50M
f�<�C?[4@�AB36CtL?9O8ÊV65B3\`�7\5B9DCtR�9O8=L?8=A05050<�C?V�±uc7\U?8�9DC�LtL?9O8 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9DC�¹�U�7\MN9Ypqc<?8�1&A0Wu<�507/@�AB36C?9DC
WYAB@

�
( �^-/.@_a���"�L$&�	��[\36C~@�A0C4<�AB9O8=50A0T=UÆo\9O8=L?8=A0505B@<� ; ( � H Õ ( H � � ( �^-O­�� = � � 
��Z�-�"#Z��g�+,�����1����[\36C&�@�A0C4<�AB9O8=50A0T=U�o\9O8=L?8=A0505B@<� ; (�� ��=( � � (���-O­�� = � � �-�"��#0X"YZ�"#���[\36C~@�A0C4<�AB9O8=50A0T=U�o\9O8=L?8=A0505B@<� ; (�� ��=( �

� ( ��-O­�� H �����u
ih���
��-����8�9D507*º?AB9O8�@N9_Â�<�MN@dc7\C�L?9���9O8=U�7\5B@N9DC 7\<�M�L?9O8�1&A0Wu<�507/@�AB36C�WYAB@ ; (�� H Õ ( H �
� ( � -O­�� = ���U���")(��X".i���e8�9D507*º?AB9O8�@N9�Â�<�MN@dc7\C�L?9��m9O8=U�7\5B@N9DC]7\<�M�L?9O8À1&A0Wu<�507/@�AB36C WYAB@ ; ( � ��=( �
� ( � -O­�� H\.�¿sAB9�8�9D507*º?AB9O8�@N9DC Â�<�MN@dc7\C�L?9�M�A0C�L p!7/8�`�ABV U?9O8�o\3\8�V\9DU?3\`�9DC�.P¿s7\MÆ3\`�9O8=MN@N9�¿�8�9DAB9DT�[
� ��� � H�� �/F	�J�m[\9DC�C?�O9DA0T=U�C?9O@�9DA0C?9DCKC�A0T=U~@e8�9D507*º?AB9O8�@N9DC_Â�<�MN@�7\C�L3�!M�AB9DU?9Êk�9¾º&@��=.

ZP`�`�A050L�<�C?V�H\a �6R�9O8=507\<?p}L?9DM � f?3\8=T¾9¾�¶f?8�9O9s¹g7/8=7\W�9O@N9O8=M�
��K9DC~@�507\C?V;L?9O8��O9DC~@N8=7\5B9DCYf?9D50L�50A0C�AB9�A0CX1&Aµ�
Wu<�507/@�AB36C?9DC�WYAB@

�
( � -�`�9DA\9DA0C?9O8�V65B3\`�7\5B9DC�R�9O8=L?8=A05050<�C?V�o\36C ��� � H�� F	�g.���� �0�%#Z.��-�<��bFV5���"����)FX"YZ�"�R�-��q)*#u)(����[\36C~@�A0C4<�AB9O8=50A0T=U o\9O8=L?8=A0505B@<� ; ( � H Õ ( H � � ( � -O­�� = ��h��%��X"Y�V5�!$4��V5�"#;� �q)*#u)(� ��[\36C~@�A0C4<�AB9O8N�

50A0T=U�o\9O8=L?8=A0505B@<� ; ( � ��=( � � ( � -O­�� = �fV5� �0�%#Z.��-�<�-� �q)*#u)(���g[\36C~@�A0C4<�AB9O8=50A0T=U�o\9O8=L?8=A0505B@<� ; ( � ��=( �
� ( � -O­�� H�� V5���"����)FX"YZ�"�R�-� �q)*#u)(����C�7\T=U�9O8�p%365BV\@N9O8�·�9D507*º?7/@�AB36C�� ; ( � ��=( � � ( � -O­�� H\.

j~Q



ZP`�`�A050L�<�C?V�H*j �\·�9D507*º?7/@�AB36C�MN8�9DT=U�C4<�C?V\9DC��/L�AB9�o\36Wi14�&MN@N9DW WYAB@
�
( � -�� ; ( � ��=( <�C�L � ( � -O­�� H`�9DA~L?9DCuV65B3\`�7\5B9DCÊR�9O8=L?8=A05050<�C?V\9DC ��� � H�� F\a	�/���U���")(��X".i���!�6H�� �/F	�3� ���u
ih���
��-���#<�C�L�H�� Q\F	�3� � �-�"��#ub

X"YZ�"#B�sV\9DMN@�7/8�@N9O@u±P<?8=L?9DC�.f
�� �#ZP>�9¾º?U�c36U?9YL?9O8Ê�O9DC~@N8=7\5B9DC�fg50<?h\8*c36U?8�9\.���� ��b
C~@N9OV\8=AB9O8�@N9 ��3\8�9DC~@N�¾�
[48=7/p%@�L�A0T=U~@N9PA0C�L?9O8�V\9DM�7\WÊ@N9DW�»�3Dº�.4¿sAB9PZP>�9¾º?U�c36U?9DC�±P<?8=L?9DC�pqc<?8�L?9DCYf�7\505 ��� �°H�� Q\F	�ÆMN[/7\50AB9O8�@<�
<�W A0C�L�AB9;ZP`�`�A050L�<�C?VÊ�D<�>�7\M�MN9DC�.

U?9O8�o\3\84�}L�7/h�M�A0T=U_L�AB9;�O9DC~@N8=7\5B9�fg50<?h\8*c36U?8�9Ê±uc7\U?8�9DC�LKL?9O8 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9DCÆ¹�U�7\MN9uA0C_L?9DCÀ1&A0Wu<&�
507/@�AB36C?9DCXWYAB@ ; ( � ��=( <�C�L ; ( � H Õ ( H A0CXL?9O8mk#7/@mC�7\U?9�9DA0C?9O8�f?365BV\9s[48=7/p%@Np%8�9DAB9O8��s5B9DA0T=U?V\9O±PA0T=U~@N99DC~@¶±PA0T�[\9D5B@O.m¿sAB9ÆZP`4±�9DA0T=U4<�C?V\9DC o\36W �s5B9DA0T=U?V\9O±PA0T=U~@�M�A0C�L³L�7/`�9DAP<�WYMN3tV\9O8=A0C?V\9O84��:N9Æ5B9DA0T=U~@N9O8
M�A0T=U_L?9O8�WY7/V6C?9O@�A0M�T=U?9ufg50<?hXA0CK·�9D7/[4@�AB36CÆ7\<?p�L�AB9;>�U?3\@N36MN>�U�c7/8=A0M�T=U?9DC�r°AB8�`�9D5�9DC~@¶±PA0T�[\9D50C_[/7\C�C��
L�.�U�.�:N9ÊV\9O8=A0C?V\9O8�L�AB9Ê¹�507\M�WY7\L�A0T=U~@N9uA0CKL?9DCK3\`�9O8�9DCÆ»�9O8�9DA0T=U?9DCÆL?9O8�1&A0Wu<�507/@�AB36C�MN`�3Dº�A0MN@�<�C�Ld:N9
[&5B9DA0C?9O8uL�AB9Xr°AB8�`�9D5BV\9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DCËV\9O±uc7\U�5B@u±�9O8=L?9DC�.#¿sAB9�A0C�L?9DC�·�9D507*º?7/@�AB36C�MN8�9DT=U�C4<�C?V\9DC
9O8�8�9DA0T=U~@N9DC�ZP>�9¾º?U�c36U?9DCtM�A0C�LËpqc<?8uL�AB9�`�9DA0L?9DCË`�9O@N8=7\T=U~@N9O@N9DCÁ¹g7/8=7\W�9O@N9O8=Mdc7/@N�O9KC�7\U?9O�D<�<�C4<�C~@N9O8N�
M�T=U?9DA0L?`�7/8D.�¿sAB9DMÊ`�9DMN@dc7/@�ABV\@uL�AB9�A0CtZP`�M�T=U�C�.=a4. H4.0-�7\<�MNV\9DMN>�8�3&T=U?9DC?9XR�9O8=Wu<?@�<�C?VZ�gL�7/h_[48=7/p%@Np%8�9DAB9
�s5B9DA0T=U?V\9O±PA0T=U~@�MN�D<�MN@dc7\C�L?9�o\36CÊL?9O8�R�9O8�@N9DA050<�C?VPL?9O8#¹�507\M�WY7\L�A0T=U~@N9�<�C�L�o\36CuL?9DC;r°AB8�`�9D5BV\9DM�T=U~±PA0C&�
L�ABV\[\9DAB@N9DCK<�C�7/`�U�c7\C?V6ABV�M�A0C�L�.
:�A0C?9P±�9DAB@N9O8�9�¿sA07/V6C?36MN9�L?9O8eZP`4±�9DA0T=U4<�C?V�o\36C�L?9O8e��8=7/p%@Np%8�9DA0U?9DAB@�A0MN@mWYAB@�k�A05Bp%9sL?9DMm¹g7/8=7\W�9¾�

@N9O8=M �e���s5 .&� H4. H6�����eW_c3\V650A0T=U��?L�7uL�AB9DMN9O8eA0W�[48=7/p%@Np%8�9DAB9DCK�s5B9DA0T=U?V\9O±PA0T=U~@N9DC�9DC~@�507\C?V�:N9DL?9O8eWY7/V6C?9¾�
@�A0M�T=U?9DC�f?9D50L�50A0C�AB9�[\36C�MN@�7\C~@�A0MN@N�!M�AB9DU?9�ZP`�M�T=U�C�.=H4.0-&�=.#b
C�ZP`�`�.=H\aKA0MN@ � 9DC~@�507\C?VÆL?9O8u�O9DC~@N8=7\5B9DC
f?9D50L�50A0C�AB9�pqc<?8#L�AB9�L?8�9DA~A0CÊZP`�`�.=H\H�V\9O�O9DABV\@N9DCX1&A0Wu<�507/@�AB36C?9DC;MN3d±PAB9�pqc<?8�9DA0C?9DCÊ8�9D507*º?AB9O8�@N9DC�Â�<�MN@�7\C�L��
:N9O±�9DA050M#`�9DA49DA0C?9O8�V65B3\`�7\5B9DC�R�9O8=L?8=A05050<�C?V�o\36C ��� � H�� F	�q�~7\<?p%V\9O@N8=7/V\9DC�.6b
C�L?9DCY1&A0Wu<�507/@�AB36C?9DC�WYAB@
� ( � -O­�� =eA0MN@g9DA0C?9e7\<?p}L�AB9mr°AB8�`�9D5B`�9O±�9OV6<�C?V\9DCu7\C�L?9DC�f�<?h\>�<�C?[4@N9DC��D<?86c<�T�[4�D<?pqc<�U?8�9DC�L?9�5B9DA0T=U~@N9
ZP`4±�9DA0T=U4<�C?V�o\36WÎ[48=7/p%@Np%8�9DAB9DC�Â�<�MN@�7\C�L��D<�9O8�[\9DC�C?9DC��&±uc7\U?8�9DC�L�L�AB9;1&A0Wu<�507/@�AB36CXWYAB@ � ( � -O­�� H
<�C�L�L?9O8�8�9D507*º?AB9O8�@N9uÂ�<�MN@�7\C�L�9DC~@�507\C?VXL?9O8��O9DC~@N8=7\5B9DC_f?9D50L�50A0C�AB9�C�7\U?9O�D<K[48=7/p%@Np%8�9DA�M�A0C�L�.
¿sAB9�ZP`�`�.�H*j �&H6�ÀA05050<�MN@N8=AB9O8�9DCÀR�9O8=M�<�T=U?9���L�7\MY14�&MN@N9DW 7\<�MNV\9DU?9DC�L�o\36C³Â�<�MN@dc7\C�L?9DC��#L�AB9X`�9¾�

8�9DAB@�M;L�AB9XL?�&C�7\WYA0M�T=U?9Y¹�U�7\MN9X9O8�8�9DA0T=U~@ÊU�7/`�9DC����D<t8�9D507*º?AB9O8�9DC�.�ZP`�`�.=H*j_�O9DABV\@uL�AB9X:�C~@¶±PA0T�[&50<�C?V
L?9O8uZP>�9¾º?U�c36U?9Y<�C�LtL?9O8���9DM�7\WÊ@�5B3\8�9DC~@N�O[48=7/p%@�pqc<?8ÊL?8�9DA�8�9O>�8*c7\MN9DC~@�7/@�ABo\9�·�9DT=U�C4<�C?V\9DC��#L�AB9�o\36W
[\36C~@�A0C4<�AB9O8=50A0T=U�o\9O8=L?8=A0505B@N9DC�14�&MN@N9DW�WYAB@

�
( � -�� ; ( � ��=( <�C�L � ( � -O­�� H�V\9DMN@�7/8�@N9O@m±P<?8=L?9DC��~L�7M�A0T=U�L�AB9DMN9DM�±uc7\U?8�9DC�L�L?9O8 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9DC�¹�U�7\MN9s7\W�±�9DC�ABV6MN@N9DC�o\36WÌ�s5B9DA0T=U?V\9O±PA0T=U~@m9DC~@Np%9O8=C~@O.

¿sAB9�14@�7/8�@N[\36C ��V6<?8=7/@�AB36C?9DCu`�9DM�AB@N�O9DCuL�AB9�V65B3\`�7\5B9DCÊR�9O8=L?8=A05050<�C?V\9DC ��� � H�� F\a	�q�~H�� �/F	��<�C�L�H�� Q\F	�g.
F/­



ZP`�`�A050L�<�C?VeH\F ����3\8�9DC~@N�O[48=7/p%@�L�A0T=U~@N9DCu9DC~@�507\C?V�L?9O8
�
�¶Z�T=U�MN9mA0C;·�9D507*º?7/@�AB36C�MN8�9DT=U�C4<�C?V\9DCuWYAB@

�
( �

-�� ; ( � ��=( <�C�L � ( �i-O­�� H/. �'7�%#u#;� �q)*#u)(�"#�� ��� �]H�� F\a	� ��
 �|�/H&- 6 �/­?- 6 -O­/j�-&� ��h�)FX".i� �q)*#u)(�"#����� � H�� Q\F	� ��
 � �*j�- 6 -O­\­/j 6 -DQ\a\Fi�=.�¿s<?8=T=U?V\9O�O3\V\9DC?9 ��A0C�AB9DC��O9DABV\9DC L�7\M�14�&MN@N9DW �D<³»�9OV6A0C�CL?9O8�·�9D507*º?7/@�AB36C�MN8�9DT=U�C4<�C?VZ��V\9DMN@N8=A0T=U?9D5B@N9 ��A0C�AB9DC�±uc7\U?8�9DC�LK9DA0C?9DM��O±PA0M�T=U?9DC?�O9DAB@�50A0T=U?9DCÀÂ�<�MN@�7\C�L?9DM
<�C�LÁV\9O>�<�C?[4@N9O@N9 ��A0C�AB9DC 7\W :�C�L?9KL?9O8�·�9D507*º?7/@�AB36C�MN8�9DT=U�C4<�C?V?.�f�c<?8 ��� � H�� F\a	�|A0MN@��D< L?9DC
Â}9DAB@N>�<�C?[4@N9DC 
 � �/­?- H � �i�

�
� H 7\<?p%V\9O@N8=7/V\9DC���L�7ËL�AB9 ��3\8�9DC~@N�O[48=7/p%@�L�A0T=U~@N9ÆA0C L�AB9DMN9O8Y·�9DT=U�C4<�C?V

9DC~@�507\C?V�L?9O8
�
�¶Z�T=U�MN9�W�9DU?8=WY7\50M#L�7\MgR�3\8��O9DA0T=U?9DC�±�9DT=U�MN9D5B@O.6¿sAB9e��8�9D<?�O9mWY7/8�[&AB9O8�9DC�L�AB9B:N9O±�9DA050ABV\9

¹#36M�AB@�AB36C�L?9O8��O9DC~@N8=7\5B9DC_fg50<?h\8*c36U?8�9\.

»�9DA ��� �]H�� F\a	�t8�9D507*º?AB9O8�@�L�AB9s�O9DC~@N8=7\5B9ufg50<?h\8*c36U?8�9�A0C�C?9O8=U�7\5B`�[&<?8��O9O8sÂ}9DAB@�A0C�9DA0C?9DCÆ�s5B9DA0T=U&�
V\9O±PA0T=U~@�MN�D<�MN@�7\C�L�.�»�9DA ��� � H�� Q\F	�iU�A0C?V\9OV\9DC 5¶c7/h\@KM�A0T=U L�7\M_14�&MN@N9DW C�A0T=U~@�8�9D507*º?AB9O8�9DC�.e¿sAB9
ZP>�9¾º?U�c36U?9�L?9O8;fg50<?h\8*c36U?8�9�C�A0WYWÊ@s@N8�3\@N�YL?9O8;7/`�V\9DMN@N9D505B@N9DCÀr°AB8�`�9D5B`�9O±�9OV6<�C?V\9DC c<?`�9O8�W�9DU?8�7\50M
-O­�H � � [\36C~@�A0C4<�AB9O8=50A0T=U��D<��dL�AB9m��9DM�7\WÊ@�5B3\8�9DC~@N�O[48=7/p%@gC�A0WYWÊ@�±uc7\U?8�9DC�L;L?9DM�MN9D5B`�9DCuÂ}9DAB@N8=7\<�W�9DM�C�A0T=U~@
MN>�c<?8�`�7/8�7/`l�!L�AB9�7\C?pNc7\C?V650A0T=U?9eMN@�7/8�[\9PZP`�C�7\U�W�9eA0MN@�5B9DL�ABV650A0T=Uu7\<?p�L�AB9e·�9D507*º?7/@�AB36CYL?9O8�f�<?h\>�<�C?[4@
�
8�9OV6AB36C?9DC���L�AB9�L�AB9�U�c36T=U�MN@N9DC ��3\8�9DC~@N�O[48=7/p%@�L�A0T=U~@N9DCË9DC~@�U�7\5B@N9DC���7\<?p%V\8=<�C�LÆL?9DM�Z�<�M�M�T=U�7\5B@N9DC�MsL?9O8
r°AB8�`�9D5B`�9O±�9OV6<�C?V\9DCu�D<?86c<�T�[4�D<?pqc<�U?8�9DC0�=./Z�<�M�ZP`�`�.=H\F�A0MN@g9O8=M�A0T=U~@�50A0T=U��6L�7/h;L�AB9 ��3\8�9DC~@N�O[48=7/p%@�L�A0T=U&�
@N9DC�7\<?p#L?9O8

�
�¶Z�T=U�MN9s±uc7\U?8�9DC�L�L?9O8e·�9D507*º?7/@�AB36C�MN8�9DT=U�C4<�C?V�MN3\V67/8e�D<�C?9DU�W�9DC��&<�C�LX�O±m7/8eo\3\8�8=7\C&�

V6ABV�7\C L?9O8O:N9O±�9DA050ABV\9DC³¹#36M�AB@�AB36C L?9O8X�O9DC~@N8=7\5B9DC fg50<?h\8*c36U?8�9\.�¿s7/8=7\<�M�5¶c7/h\@�M�A0T=U M�T=U�50AB9Oh\9DC���L�7/h
L�AB9X7\5050W_c7\U�50A0T=U?9XZP`�C�7\U�W�9�L?9O8�ZP>�9¾º&V\9DM�T=U~±PA0C�L�ABV\[\9DAB@N�!ZP`�`�.=H*j�7L�ÊL�<?8=T=U�L�AB9�507\C?V6M�7\W�9X[\36C&�
@�A0C4<�AB9O8=50A0T=U?9�Â�<�C�7\U�W�9�L?9O8Y¹�507\M�WY7\L�A0T=U~@N9���L�AB9�±uc7\U?8�9DC�LÁL?9O8X507\C?VË7\C�L�7\<?9O8=C�L?9DC�b
C~@N9OV\8=7/@�AB36C
L�<?8=T=U L�AB9_[#c<�C�MN@�50A0T=U?9_¿sA�
�<�M�AB36C 9O8��O9D<?V\@�±PAB8=L���o\9O8=<?8=M�7\T=U~@�±PAB8=L�.�¿sAB9À·�9D507*º?7/@�AB36C�MN8�9DT=U�C4<�C?V
±P<?8=L?9�7/`�V\9O`�8�3&T=U?9DC���C�7\T=U�L?9DW L�AB9��O9DC~@N8=7\5B9Xfg50<?h\8*c36U?8�9�L�7\Mspqc<�C?p%�DABV\p!7\T=U?9YA0U?8�9O8�Z�C?p!7\C?V6M�U�c36U?9
9O8�8�9DA0T=U~@�U�7/@N@N9\.m¿�9O8�·�9D507*º?7/@�AB36C�MNo\9O8=M�<�T=U³`�9DA ��� � H�� �/F	��[/7\C�C 9O`�9DC?p!7\5050M�C�A0T=U~@�7\50MX9O8�p%365BV/�
8�9DA0T=U `�9O@N8=7\T=U~@N9O@�±�9O8=L?9DC�.�»�9DA�R�9O8�±�9DC�L�<�C?VtL?9O8XA0C³k#7/`�9D505B9KHË7\<?p%V\9Opqc<�U?8�@N9DC³¹g7/8=7\W�9O@N9O8�L?9O8
C4<�W�9O8=A0M�T=U?9DC�¿sA�
�<�M�AB36CKMN@N9DABV\@PL�AB9;fg50<?h\8*c36U?8�9Ê507\C?V6M�7\WQ��7/`�9O8�[\36C~@�A0C4<�AB9O8=50A0T=U�7\<?pT��±uc7\U?8�9DC�LKL�AB9

F&-



��9DM�7\WÊ@�5B3\8�9DC~@N�O[48=7/p%@�`�9DA49DA0C?9DW|rË9O8�@�Mdc7/@N@�ABV\@<�6L?9O8�L?8�9DA0WY7\54MN3�U?3&T=U�A0MN@g±PAB9mL?9O8�A0C�L?9O8�·�9D507*º?7/@�Aµ�
36C�`�9DA ��� � H�� F\a	��9O8�8�9DA0T=U~@N9\.~¿sAB9 ��3\8�9DC~@N�O[48=7/p%@�L�A0T=U~@N9DCX7\<?p}L?9O8

�
�¶Z�T=U�MN9PC?9DU�W�9DCu�D<�C�c7\T=U�MN@�7/`B�

L�7\C�C�:N9DL?3&T=UÊ±PAB9DL?9O8��D<��D9O8=C?9D<?@�o\3\8�8=7\C?V6ABV�7\CÊL?9O8u:N9O±�9DA050ABV\9DC;¹#36M�AB@�AB36CÊL?9O8#�O9DC~@N8=7\5B9DCufg50<?h\8*c36U?8�9\.
^ W�L�AB9�·�9D507*º?7/@�AB36CX�D<X`�9DM�T=U�5B9D<�C�ABV\9DCX<�C�LXL�7\WYAB@�L?9O8mL�<?8=T=U�L�AB9�[#c<�C�MN@�50A0T=U?9P¿sA�
�<�M�AB36CXU?9O8�o\3\8N�
V\9O8=<?p%9DC?9DC�¿sA0T=U~@N9O�D<�C�7\U�W�9�9DC~@NV\9OV\9DC?�D<~±PAB8�[\9DC��g±P<?8=L?9XL�AB9�·�9DT=U�C4<�C?VÀWYAB@Ê9DA0C?9O8u[#c<�C�MN@�50A0T=U?9DC
V\8=7\L�<?9D505B9DC�ZP`�MN9DC?[&<�C?V�L?9O8�¹�507\M�WY7\L�A0T=U~@N9,�!A0C�MNV\9DM�7\WÊ@P<�WÎ9DA0C?9DC�f�7/[4@N3\8sF/­L��±PAB9DL?9O8=U?365B@O.RG-=�b
C
L�AB9DMN9O8�·�9DT=U�C4<�C?VÊ9O8�8�9DA0T=U~@mL�AB9Pfg50<?h\8*c36U?8�9��D<�W Â}9DAB@N>�<�C?[4@ 
 � -Da\F/­u9DA0C?9�k�c36U?9Po\36C :%=@:W( � -d�L�
L�AB9�L?9D<?@�50A0T=U�c<?`�9O8mL?9O8eA0C�L?9DC�ZP`�`�.�H\H�<�C�L�H*j�V\9O�O9DABV\@N9DC k�c36U?9;50AB9OV\@O.4b
WÌ��9OV\9DC�M�7/@N�ÊL�7/�D<�o\9O8N�
`�5B9DAB`�@�L�AB9�8�9D507*º?AB9O8�@N9�fg50<?h\8*c36U?8�9�`�9DA ��� � H�� F\a	�Æ`�9DA�9DA0C?9O8�o\9O8�V65B9DA0T=U~`�7/8�9DC�¿sA0T=U~@N9Oo\9O8�8=A0C?V\9O8=<�C?V
7\<?pgA0U?8�9O8P�s5B9DA0T=U?V\9O±PA0T=U~@�M�U�c36U?9\.
·�9D507*º?7/@�AB36C�MNo\9O8=M�<�T=U?9Y7\W 14�&MN@N9DW WYAB@ ; ( � H Õ ( H <�C�L � ( �^-O­�� =�pqc<�U?8�9DCÆpqc<?8�R�9O8=L?8=A05050<�C&�V\9DC ��� �^H�� w\F	�°<�C�L ��� �^H�� Q&- � 7\<?p�7\C�7\5B3\V\9�·�9DM�<�5B@�7/@N9\.#b
Ct`�9DA0L?9DCtfec7\505B9DC�5¶c7/h\@�M�A0T=Ut[\9DA0C

�s5B9DA0T=U?V\9O±PA0T=U~@�MN�D<�MN@�7\C�LKL?9O8Pfg50<?h\8*c36U?8�9���C�L?9DC�.
b
C_ZP`�`�.=H\wXM�A0C�L�pqc<?8�L�AB9Ê·�9Op%9O8�9DC?�DM�A0Wu<�507/@�AB36C_<�C�LKL�AB9u7\C�MN36C�MN@N9DCÆ7\C�7\5B3\V\9Y1&A0Wu<�507/@�AB36CKWYAB@

� ( � -O­�� H�L�AB9KZP>�9¾º?U�c36U?9DC³L?9O8Y�O9DC~@N8=7\5B9DC fg50<?h\8*c36U?8�9��D<�M�7\WYW�9DC³WYAB@YL?9DC `�9DA�»�9O9DC�L�ABV6<�C?V
L?9O8�·�9D507*º?7/@�AB36C�MN8�9DT=U�C4<�C?V\9DCX9O8�8�9DA0T=U~@N9DC k�c36U?9DCj�!L�AB9�pqc<?8 ��� � H�� �/F	�À5B9DL�ABV650A0T=U�<�C~@N9O8�9;��8�9DC?�O9DC
L�7/8=MN@N9D505B9DC0�g7\50M�f�<�C?[4@�AB36C�L?9O8�V65B3\`�7\5B9DCXR�9O8=L?8=A05050<�C?V�7\<?p%V\9O@N8=7/V\9DC�.&Z�<�M�L?9O8�L?9D<?@�50A0T=UXM�A0T=U~@N`�7/8�9DC
cZ�C�L?9O8=<�C?VsL?9DM�R�9O8=U�7\5B@N9DC�M�3\`�9O8=U�7\5B`�o\36CXH�� F	�K[/7\C�C�V\9DM�T=U�5B36M�MN9DCY±�9O8=L?9DC��6L�7/h;L�7\M�<�C~@N9O8=M�<�T=U~@N9
14�&MN@N9DW 9DA0C?9�[48=AB@�A0M�T=U?9sR�9O8=L?8=A05050<�C?V ��� 7\<?p%±�9DA0MN@<�?`�9DA�L?9O8�9DC c^ `�9O8=M�T=U?8�9DAB@�<�C?V�9DC~@¶±�9DL?9O8

	 [\9DA0CKMN@�7/`�A05B9DMP�s5B9DA0T=U?V\9O±PA0T=U~@PW�9DU?8�9¾º?A0MN@�AB9O8�@m3&L?9O8

	 9DA0C?9 f?365BV\9 `�9DC�7\T=U~`�7/8�@N9O8��s5B9DA0T=U?V\9O±PA0T=U~@N9 9¾º?A0MN@�AB9O8�@<��L�AB9�9DA0C?9Á9DC?3\8=W�9 Â�<�C�7\U�W�9�L?9O8
ZP>�9¾º?U�c36U?9�`�9DA�V\9O8=A0C?V\9O8��D<�Mdc7/@N�D50A0T=U?9O8�R�9O8=L?8=A05050<�C?Vu7\<?p%±�9DA0MN9DC�.

¿sAB9�[48=AB@�A0M�T=U?9sR�9O8=L?8=A05050<�C?V�L?9O8�`�9O@N8=7\T=U~@N9O@N9DCÆ��36C ��V6<?8=7/@�AB36C�50AB9OV\@�A0W »�9O8�9DA0T=U

H�� F	� � ��� � H�� �/F	� �
I_AB@N@N9D50M�L?9O8�`�9DM�T=U?8=AB9O`�9DC?9DC 1&A0Wu<�507/@�AB36C?9DC�5¶c7/h\@YM�A0T=UÁ7\<?p%V\8=<�C�L�L?9O8�9DC�L�50A0T=U?9DC�»�3Dº&V\8*c3\h\9DC

[\9DA0C?9e:�C~@�M�T=U?9DA0L�<�C?V�L�7/86c<?`�9O8gU?9O8�`�9DABpqc<�U?8�9DC��D±�9D50T=U?9�L?9O8�`�9DA0L?9DCÊ3\`�ABV\9DCYI�c3\V650A0T=U?[\9DAB@N9DC��D<?@N8=A�
�@O.
k�AB9O8�A0MN@e9DA0C�R�9O8�V65B9DA0T=UKWYAB@�7\C�7\5B�4@�A0M�T=U�9O8=U�7\5B@N9DC?9DC�·�9DM�<�5B@�7/@N9DC_U�A05Bp%8�9DA0T=U�.
14@�<?8�8�3&T�[t9O@Y7\5 . \ �*­�]�<�C~@N9O8=M�<�T=U~@N9DC L�7\M�7\MN�&W�>�@N3\@�A0M�T=U?9�R�9O8=U�7\5B@N9DCÁo\9O8=M�T=U?9O8�@N9O8X7*º?A07\50MN�&W��

W�9O@N8=A0M�T=U?9O8�[48=7/p%@Np%8�9DAB9O8ÊI_7/V6C?9O@Np%9D50L?9O84��±�3\`�9DA�M�AB9�L�AB9�R�9O8=M�T=U?9O8=<�C?VK7\<?p�9DA0C?9O8��;<?V\9D5B3\`�9O8�½#c7\T=U?9
7\<�MNpqc<�U?8�@N9DC�.?:�A0C?9�L?9O8=7/8�@�ABV\9;R�9O8=M�T=U?9O8=<�C?V�`�9DA0C�U�7\5B@N9O@e7\<?p%V\8=<�C�L�L?9O8P7\<?p%@N8�9O@N9DC�L?9DCKL�A�
�9O8�9DC~@�AB9D5µ�
5B9DC�·�3\@�7/@�AB36CK9DA0C?9�R�9O8=L?8=A05050<�C?V�L?9O8�f?9D50L�50A0C�AB9DC��&MN3XL�7/hY9DA0C�R�9O8�V65B9DA0T=U_WYAB@�L?9DC�U�AB9O8�9O8=U�7\5B@N9DC?9DC
·�9DM�<�5B@�7/@N9DCÆM�A0C�C~o\36505�A0MN@O.�14@�<?8�8�3&T�[�9O@�7\5 .q\ �*­�]gp!7\C�L?9DC��}L�7/h�L?9O8�WY7/V6C?9O@�A0M�T=U?9�fg50<?hXpqc<?8�r°A0C?[\9D5
V\8*c3\h\9O8P7\50Me9DA0C�Me7\<?h\9O8�3\8=L?9DC~@�50A0T=U�M�T=U�C?9D505F�?<�C�L��O±m7/8P9¾º&>�36C?9DC~@�AB9D505�WYAB@eL?9DW^´s<�7\L?8=7/@�L?9DMmr°A0C&�
[\9D50MuL?9O8�f�<?h\>�<�C?[4@No\9O8=M�T=U�AB9O`�<�C?VZ�#7\<?p!MN@N9DABV\@O.g¿s7/8=7\<�M�5¶c7/h\@�M�A0T=U�7/`�9O8�7\<�T=UÁM�T=U�50AB9Oh\9DC��#L�7/hÆpqc<?8
:N9DL?9DCÀ9DC�L�50A0T=U?9DCt1&T=U?9O8�±PA0C?[\9D5g9DA0C?9X�s5B9DA0T=U?V\9O±PA0T=U~@�MN[\36C ��V6<?8=7/@�AB36CtWYAB@�V\9DM�T=U�5B36M�MN9DC?9DW WY7/V6C?9¾�
@�A0M�T=U?9DC�fg50<?hÊ9¾º?A0MN@�AB9O8�@<�&L�.4U�.��&L�7/hu9DA0C?9 cm 
�C4<�C?VuL?9O8e��36C ��V6<?8=7/@�AB36CY9O8=MN@�`�9DA�<�C?9DC�L�50A0T=UYU?36U?9DW
n&I�sut v	p�L pTrFr(t v	��pTr(x	v	���&pTr�v4x	� pTr(t zF�-�	p�v�oqt �ix	zFt {�v���}�rJ}!x&�R�!r(x	v���� rUNx	�	��p�t �(t � }!x&� �Fr(pT�(p�v��&pTrBv4x	� pTr(t zF�-�	pTr �*v	z��-}-_
M	t | t �-N}��Zv	t �-�<�%�eN{���| t �-�L��oqt p0z��-}��F�-�&p�zFzFp�v��&x&r(�-�	��pT��Nx	�&rF�(p+L pTrFr(t v	��pTr(x	v	�J�&pTr-1u| }!zF��}��&t �-�<�(p t z��upTr(| }!x M&� � �	}B�<r-}�� �F� r(p�t p
^@| p�t �-�	��pT�Bt �-�<�(zF��x	z��-N}!v��&p)�"{�v��&pTrBoqt �-�<�(p �"pTrF�(p�t | x	v	��x	v�}cM	�=N}!v	��t ��zFt v��i�

F\H



ZP`�`�A050L�<�C?VKH\w �gZP>�9¾º?U�c36U?9�L?9O8u�O9DC~@N8=7\5B9DCÁfg50<?h\8*c36U?8�9�7\50Muf�<�C?[4@�AB36C�L?9O8uV65B3\`�7\5B9DC�R�9O8=L?8=A05050<�C?V
A0C�L?9DC 1&A0Wu<�507/@�AB36C?9DC�WYAB@

�
( � -�� ; ( � ��=( <�C�L � ( � -O­�� =j�T�����W�Ê`��O±;. � ( � -O­�� H/���"��
��L�=.

¿sAB9PA0CYL?9DC�o\36CXL?9O8e1&A0Wu<�507/@�AB36C�WYAB@ � ( � -O­�� H�7\<�MNV\9DU?9DC�L?9DCY·�9D507*º?7/@�AB36C�MN8�9DT=U�C4<�C?V\9DCY9O8�8�9DA0T=U&�
@N9DC�ZP>�9¾º?U�c36U?9DC�M�A0C�L�L�<?8=T=U�¿�8�9DAB9DT�[\9ÊWY7/8�[&AB9O8�@O.?¿sAB9s3\`�9O8=MN@N9DC�`�9DA0L?9DC�¿�8�9DAB9DT�[\9;[\9DC�C?�O9DA0T=U�C?9DC
Â�<�MN@dc7\C�L?9��gA0CÁL?9DC?9DCÁL�AB9�fg50<?h\8*c36U?8�9�C�A0T=U~@�8�9D507*º?AB9O8�@u±�9O8=L?9DCÁ[/7\C�C��u:N9O±�9DA050M�7\W ZP`�`�8=<�T=U�L?9O8
·�9D507*º?7/@�AB36C�MNo\9O8=M�<�T=U?9\.

1&T=U?9O8�±PA0C?[\9D5�3&L?9O8m`�9DA c^ `�9O8=M�T=U?8�9DAB@�<�C?VuL?9DMP1&T=U~±�9D505B±�9O8�@N9DMm9DA0C?9O8mb
C�MN@�7/`�A050AB@dc7/@��%p!7\5050M�9DA0C?9�MN3650T=U?9
9¾º?A0MN@�AB9O8�@���7\<?p%@N8=AB@N@O.*¿�9O8�A0C�14@�<?8�8�3&T�[�9O@g7\5 .Z\ �*­�]&7\C?V\9OV\9O`�9DC?9eZ�<�M�L?8=<�T�[�MN@�A0WYWÊ@#MN9DU?8#V6<?@gWYAB@#L?9DC
1&A0Wu<�507/@�AB36C�MN9O8�V\9O`�C�A0M�MN9DCÆc<?`�9O8�9DA0Cl�!ZP`�`�.=H6�����Y7\505B9O8=L�A0C?V6M�C4<?8�pqc<?8�R�9O8=L?8=A05050<�C?V\9DCY<�C~@N9O8=U�7\5B`XL?9O8
[48=AB@�A0M�T=U?9DCYR�9O8=L?8=A05050<�C?V?.\¿sAB9�L?9D<?@�50A0T=UXM�A0T=U~@N`�7/8�9sZP`4±�9DA0T=U4<�C?VÊ3\`�9O8=U�7\5B`�L?9O8�[48=AB@�A0M�T=U?9DC�R�9O8=L?8=A05µ�
50<�C?V�L?9D<?@N9O@�L�7/8=7\<?p�U�A0C���L�7/h�A0C_`�3\V\9DC?pNc3\8=WYABV\9DCÀfg50<?h\8*c36U?8�9DC?[\36C ��V6<?8=7/@�AB36C?9DCË�s5B9DA0T=U?V\9O±PA0T=U~@N9
WYAB@ ��� � ��� A0C�MN@�7/`�A05gM�A0C�LË<�C�LËMN36WYAB@;`�9DA ��� � ��� 9DA0C?9�b
C�MN@�7/`�A050AB@dc7/@�o\9O8�`�<�C�L?9DCËWYAB@�9DA0C?9O8
L?�&C�7\WYA0M�T=U?9DC � cm 
�C4<�C?V 
;L?9DMPI_7/V6C?9O@Np%9D50L?9DMP7\<?p%@N8=AB@N@O.
¿sAB9;[48=AB@�A0M�T=U?9�R�9O8=L?8=A05050<�C?V�L?9DM�<�C~@N9O8=M�<�T=U~@N9DCË14�&MN@N9DWYMP50AB9OV\@PC4<?8�V\9O8=A0C?V\pqc<?V6ABVËc<?`�9O8PL?9O8P[48=Aµ�

@�A0M�T=U?9DC�R�9O8=L?8=A05050<�C?V �
��� �^H�� j~Q	�°L?9DM���3650L&�-kP3d�&5B9¾�
�s5B9DA0T=U?V\9O±PA0T=U~@�M �!M�AB9DU?9�ZP`�M�T=U�.=H4. ai�!��±m7\M
7\<�Mep%365BV\9DC�L?9DC_��86c<�C�L?9DC�M�A0C�C~o\36505}9O8=M�T=U?9DA0C~@O.

	 ¿�9O8ÆA0C�C?9O8�9Ë»�9O8�9DA0T=U�L?9O8��O9DC~@N8=7\5B9DC�fg50<?h\8*c36U?8�9Ë±PAB8=L°L�<?8=T=U L�AB9t7\<?p%V\9O>�8*c7/V\@N9DC]r°AB8�`�9D5
C�7\U?9O�D< V65B9DA0T=U�W_c7/h6ABV�o\9O8=L?8=A0505B@`�!ZP`�`�.D-D��50A0C?[&M���<�C�L|c7\U�C?9D5B@�L�7\U?9O8�`�A0M�7\<?pÊL�AB9_8�9D507/@�ABo
M�T=U~±m7\T=U?9s��86c<�WYWu<�C?V,��� � � �

�
� � � � 
 = � � ��
 � ��� � � ��� ��­ � ­6a 6 ��� ��H�� F\a	�J� � Fi��L?9DWÎ��3650L&�-kP3d�&5B9¾��s5B9DA0T=U?V\9O±PA0T=U~@O.

	 :�M�A0MN@uL�7Do\36C 7\<�MN�D<?V\9DU?9DC��gL�7/hÀMN3d±�36U�5mL?9O8�C4<?8�M�T=U~±m7\T=UÁo\9O8=L?8=A0505B@N9X<�C�Lt9O`�9DC?p!7\5050M;9¾º4�

F\a



ZP`�`�A050L�<�C?V�H6� �4R�9O8�V65B9DA0T=U�L?9O8�A0CXL?9DCX·�9D507*º?7/@�AB36C�MN8�9DT=U�C4<�C?V\9DCY9O8�8�9DA0T=U~@N9DC�ZP>�9¾º?U�c36U?9DCXL?9O8��O9DC&�
@N8=7\5B9DCËfg50<?h\8*c36U?8�9�WYAB@�L?9O8;Z�<?p!MN@�AB9OV6M�T=U�7/8=7/[4@N9O8=A0MN@�AB[ : � 9¾º&>@�!T¾36C�MN@ � � =� ��7*º?A07\50MN�&WYW�9O@N8=A0M�T=U?9O8
��36C ��V6<?8=7/@�AB36C?9DCtC�7\T=U 14@�<?8�8�3&T�[À9O@u7\5 .�\ �*­�]�.#¿sAB9�14�&WÊ`�365B9XM�A0C�LÀ±PAB9XA0C�L?9DC�ZP`�`�.�H\H_<�C�L�H\w
V\9O±uc7\U�5B@O.�¿sAB9�L?9DC_9O8=MN@N9DCË7\T=U~@;¿s7/@N9DC?>�<�C?[4@N9DCÀ7\C?V\9O>�7\M�MN@N9X��9O8=7\L?9�MN@�A0WYWÊ@�9¾º&�O9D505B9DC~@�WYAB@�L?9O8
Z�<?p!MN@�AB9OV6M�T=U�7/8=7/[4@N9O8=A0MN@�AB[�C�7\T=UÆ14@�<?8�8�3&T�[�9O@P7\5 .J\ �*­�]�c<?`�9O8�9DA0C�.

>�7\C�L�AB9O8�9DC�L?9�c7\<?h\9O8�9;fg50<?h�7\50Me7\<�T=UKL?9O8P<�C~o\9O8=L?8=A0505B@N9�fg50<?hZ�?L?9O8�M�A0T=U�C�A0T=U~@�c<?`�9O8eMN36C�L?9O8=C
C4<?8mC?9O`�9DCXL?9O8efg50<?h\8*c36U?8�9PM�T=U�50AB9Oh\@<�4[\9DA0C?9DC�M�ABV6C�A���[/7\C~@N9DCX»�9DAB@N8=7/Vu�D<?8P14@�7/`�A050A0M�AB9O8=<�C?VsL?9O8
�O9DC~@N8=7\5B9DC_fg50<?h\8*c36U?8�9�5B9DA0MN@N9DC3�!M�AB9DU?9;ZP`�M�T=U�C�.=a4. H4.0-&�=.

¿sAB9DM�5B9OV\@�L�AB9KR�9O8=Wu<?@�<�C?V�C�7\U?9���L�7/h�A0W <�C~@N9O8=M�<�T=U~@N9DC 14�&MN@N9DWYMY9DA0C?9Æ�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@
L?9O8so\9O8=L?8=A0505B@N9DC_�O9DC~@N8=7\5B9DCtfg50<?h\8*c36U?8�9�7\<?p%@N8=AB@N@O.�b
CÀL�AB9DMN9DW¢f�7\505�A0MN@��D<Ë9O8�±m7/8�@N9DC���L�7/h �!7\C?pNc7\C?V/�
50A0T=Ut[&5B9DA0C?9	��U?9D50A0M�T=U?9XR�9O8�p%3\8=Wu<�C?V\9DC�L?9O8�fg50<?h\8*c36U?8�9XWYAB@uL?9O8YÂ}9DAB@�L?9D<?@�50A0T=U�7\C~±m7\T=U�MN9DC�.�¿sAB9DM
A0MN@B:N9DL?3&T=U�M�T=U~±PAB9O8=ABVu�D<�L�A07/V6C?36MN@�AB�DAB9O8�9DC��&L�7�L�AB9sfg50<?h\8*c36U?8�9s7\<?p%V\8=<�C�L�L?9O8mr°AB8�`�9D5B`�9O±�9OV6<�C?V\9DC
`�9O8�9DAB@�M�A0CËL?9O8 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9DCt¹�U�7\MN9Y9DA0C?9YU?9D50A0M�T=U?9�f?3\8=W 7\C�C�A0WYWÊ@O.�:�M;507\M�MN9DCtM�A0T=UN:N9DL?3&T=U
k�A0C~±�9DA0MN9�7\<?p�L�AB9��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@ ��C�L?9DC	�47\<�MmZP`�`�.=H\�uA0MN@�9O8=M�A0T=U~@�50A0T=U��&L�7/h�L�AB9�·�3\@�7/@�AB36C�L?9DM
3\`�9O8�9DC�k�9DA050MeL?9O8Pfg50<?h\8*c36U?8�9�<�W L�AB9

�
�¶Z�T=U�MN9N�!L�AB9�9DA0CKI_7/hYpqc<?8�L�AB9;U?9D50A0M�T=U?9sR�9O8�p%3\8=Wu<�C?VYL�7/8N�

MN@N9D505B@���±uc7\U?8�9DC�L�L?9O8PL?�&C�7\WYA0M�T=U?9DC�¹�U�7\MN9�@N8�3\@N��[\36C�MN@�7\C~@N9O8�r°AB8�`�9D5BV\9DM�T=U~±PA0C�L�ABV\[\9DAB@�`�9DM�T=U�5B9D<&�
C�ABV\@#±PAB8=LÊ<�C�LuL�7/h�M�AB9�±uc7\U?8�9DC�LuL?9O8�·�9D507*º?7/@�AB36C�MN8�9DT=U�C4<�C?V�@N8�3\@N��7/`�V\9DM�T=U�7\5B@N9O@N9O8�r°AB8�`�9D5~±�9DAB@N9O8
�D<�C�A0WYWÊ@O.�¿�9DM�±�9DAB@N9O8�9DCÀA0MN@P�D<_9O8�[\9DC�C?9DC���L�7/h�L?9O8�r°A0C?[\9D5��O±PA0M�T=U?9DC
1u<�C�L Õ <�C�L_MN36WYAB@�L�AB9
ZP`4±�9DA0T=U4<�C?Vuo\36W�[48=7/p%@Np%8�9DAB9DC�Â�<�MN@�7\C�L�A0W 3\`�9O8�9DC�k�9DA05}L?9O8e·uc36U?8�9P±uc7\U?8�9DC�L�L?9O8mL?�&C�7\WYA0M�T=U?9DC
¹�U�7\MN9d�!ZP`�`�.D-d����<�C�L�±uc7\U?8�9DC�LYL?9O8�V\9DM�7\WÊ@N9DC�·�9D507*º?7/@�AB36C�MN8�9DT=U�C4<�C?VN�!ZP`�`�.=H\�i��7\C~±uc7\T=U�MN@O.&¿sAB9
`�9DA0W�Z�<?p%@N8�9O@N9DC�L?9O8e�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@��D<�9O8�±m7/8�@N9DC�L?9�MN>�c<?8�`�7/8�9�ZP`�C�7\U�W�9sL?9O8eWY7/V6C?9O@�A0M�T=U?9DC
:�C?9O8�V6AB9Ê[\36C�C~@N9�:N9DL?3&T=UÆC�A0T=U~@sA0C_L?9DW �D<�C�c7\T=U�MN@�9O8�±m7/8�@N9O@N9DCËZ�<�M�WY7/hX`�9O3\`�7\T=U~@N9O@�±�9O8=L?9DC�.}:�M
±P<?8=L?9u±uc7\U?8�9DC�LËL?9O8;`�9DA ��� ��H�� Q\F	�³V\9DMN@�7/8�@N9O@N9DC�·�9D507*º?7/@�AB36C�MN8�9DT=U�C4<�C?V�9DA0C?9�ZP`�C�7\U�W�9�o\36C
8À­&.0-�¹�8�3\�O9DC~@eV\9Op!<�C�L?9DC�.?¿sAB9DMN9O8eo\9O8=U�c7\5B@�C�A0M�W_c7/h6ABVuV\9O8=A0C?V\9;»�9O@N8=7/VYA0MN@e7\<?p#L�AB9�C4<?8mV\9O8=A0C?V\pqc<?V6ABV
c<?`�9O8�[48=AB@�A0M�T=U?9PR�9O8=L?8=A05050<�C?V�<�C�L�7\<?pgL�AB9�k#7/@�M�7\T=U?9���L�7/hYL?9O8�k�7\<?>�@N9DA05�L?9O8PWY7/V6C?9O@�A0M�T=U?9DCK:�C?9O8N�
V6AB9KA0CÁL?9DC³f�<?h\>�<�C?[4@N9DC L?9O8Xfg50<?h\8*c36U?8�9�[\36C?�O9DC~@N8=AB9O8�@XA0MN@<�g�D<?86c<�T�[4�D<?pqc<�U?8�9DC�.gb
C L�AB9DMN9DC ��C�L?9O@
C�7\T=U�L?9DW ZP`�M�T=U�7\5B@N9DC�L?9O8ur°AB8�`�9D5B`�9O±�9OV6<�C?V\9DCË[\9DA0C?9�C?9DC�C?9DC�MN±�9O8�@N9 ^ W�[\36C ��V6<?8=AB9O8=<�C?VKL?9DM

F*j



ZP`�`�A050L�<�C?V�H\� �#¹�8�3	:N9O[4@�AB36C?9DCËL?9O8Êf?9D50L�50A0C�AB9DCÆL?9DMÊI_7/V6C?9O@Np%9D50L?9DMN���"��
��L�s<�C�LÀL?9O8�14@N8�36WYL�A0T=U~@N9
�T�����W��L?9O8��O9DC~@N8=7\5B9DC fg50<?h\8*c36U?8�9À7\<?puL�AB9Ë��8=<�C�L?½#c7\T=U?9Æpqc<?8�L?9DC°f�7\505

�
( � -�� ; ( � ��=( <�C�L

� ( � -O­�� H\.%
�� �*R�9O8=L?8=A05050<�C?V6MN>�U�7\MN9�� ��� �°H�� F\a	�/��
 �]�/H&-&�=. ��� �dR�9O8=L?8=A05050<�C?V6MN>�U�7\MN9�� ��� � H�� Q\F	�
��
 ���*j�- ��»�9OV6A0C�C_L?9O8�·�9D507*º?7/@�AB36C�MN8�9DT=U�C4<�C?V5�=.qX � �}·�9D507*º?7/@�AB36C�MN>�U�7\MN9�� ��� ��H�� Q\F	� ��
 �i-d�/�\F �
»�9O9DC�L�ABV6<�C?V�L?9O8P·�9D507*º?7/@�AB36C�MN8�9DT=U�C4<�C?V5�=.

I_7/V6C?9O@Np%9D50L?9DMPMN@�7/@N@O.

����� � � 
F�
	������ '") � ��� � � � ��� '
��� ��� ���
, �BÄ � � �s�/) § '*�%�} �#$4��¡P"!)�£��&¤�}���*$

¿sAB9;A0C�ZP`�M�T=U�C�.�a4. a4. a�V\9Op!<�C�L?9DC?9DC�:�8�V\9O`�C�A0M�MN9�L?9D<?@N9DCKMN9DU?8�L?9D<?@�50A0T=U�L�7/8=7\<?p#U�A0C��?L�7/hYL?9O8PMN9DU?8
M�T=U�C?9D505B9�Z�<?p!MN@�AB9OV;L?9O8��O9DC~@N8=7\5B9DCXfg50<?h\8*c36U?8�9epqc<?8 ��� � � ��7\<?p�9DA0C?9�b
C�MN@�7/`�A050AB@dc7/@g�D<?86c<�T�[4�D<?pqc<�U?8�9DC
A0MN@O.�¿sAB9�±�9DAB@N9O8�9YI�c3\V650A0T=U?[\9DAB@�9DA0C?9DM�Z�<?p!MN@�AB9OV6MsA0CÆ9DA0C?9O8�f?365BV\9Y[48=7/p%@Np%8�9DAB9O8Ê�s5B9DA0T=U?V\9O±PA0T=U~@N9���L?9O8
pqc<?8ÊV\8�3\h\9 ��� C?3&T=U�o&AB9D5�M�T=U�C?9D505B9O8�7\50MuA0C 14@�<?8�8�3&T�[Ë9O@�7\5 . \ �*­�]mo\9O8=5¶c7\<?p%@<�#[/7\C�C�WYAB@�L?9DC�V\9OV\9¾�
`�9DC?9DC�C4<�W�9O8=A0M�T=U?9DC�I_AB@N@N9D50CKC�A0T=U~@e�O±PA0C?V\9DC�L�7\<�MNV\9DM�T=U�5B36M�MN9DC�±�9O8=L?9DC�.�f�c<?8PL?9DC�R�9O8�V65B9DA0T=UKL?9O8
1&A0Wu<�507/@�AB36C�MN9O8�V\9O`�C�A0M�MN9�WYAB@�L?9O8�»�9O3\`�7\T=U~@�<�C?VuA0MN@�L�AB9 ^ C~@N9O8=M�T=U?9DA0L�<�C?V��O±PA0M�T=U?9DCYL�AB9DMN9DC�`�9DA0L?9DC
I�c3\V650A0T=U?[\9DAB@N9DC�:N9DL?3&T=UKC�A0T=U~@�9DC~@�M�T=U?9DA0L?9DC�L�.�¿sAB9;A0CKL?9O8�`�9DA ��� � H�� Q\F	��V\9DMN@�7/8�@N9O@N9DCÀ·�9D507*º?7/@�Aµ�
36C�MN8�9DT=U�C4<�C?V�9O8�8�9DA0T=U~@N9mZP>�9¾º?U�c36U?9�A0W�>�50AB�DAB9O8�@�9DA0C?9DCak�c36U?9DC?V\9O±PA0C�C;L?9O8#�O9DC~@N8=7\5B9DCufg50<?h\8*c36U?8�9�<�W
WYA0C�L?9DMN@N9DC�M�9DA0C?9DCuf�7/[4@N3\8�F/­&.~14[/7\50AB9O8�@�WY7\C�L?9DCuA0CuL?9O8�1&A0Wu<�507/@�AB36C�o\9O8�±�9DC�L?9O@N9DC�¿sAB>�36507/`�MN@�7\C�L
7\<?p�L?9DCÆ@¶�4>�A0M�T=U?9DCÆZP`�MN@�7\C�L_�O±PA0M�T=U?9DCÀL?9O8�pqc<�U?8�9DC�L?9DCK<�C�LÆL?9O8sC�7\T=U?p%365BV\9DC�L?9DCÀWY7/V6C?9O@�A0M�T=U?9DC
¹#36507/8=AB@dc7/@;A0CÀ9DA0C?9O8Ê7/[4@�ABo\9DCt·�9OV6AB36C��/8Î�*­�­\­\­�[&WQ��MN3K9DC~@�MN>�8=A0T=U~@;L�AB9�ZP>�9¾º?U�c36U?9�o\36C�F/­�:W(YA0C
9O@¶±m7Æa 
���.�b
CtL�AB9DMN9O8ak�c36U?9Y±Yc<?8=L?9DCËM�<?[4�O9DM�M�ABo\9X7\C�MN@N9DABV\9DC�L?9��s5B9DA0T=U?V\9O±PA0T=U~@�MN�D<�MN@dc7\C�L?9XL�<?8=T=U
L?9DCË1436C�C?9DC~±PA0C�L�`�9DM�T=U�5B9D<�C�ABV\@�±�9O8=L?9DC�.}»�9DA0L?9�I�c3\V650A0T=U?[\9DAB@N9DCÆ±Yc<?8=L?9DC_7\50MN3�7\50Ms:�8=<?>�@�AB36C�`�9¾�
3\`�7\T=U~@N9O@P±�9O8=L?9DC�.

, �BÄ �(x y|{�+} �$~'D¦�)�£�$ � § {� ��d�%�} °)# �� Ô��*$&� �¶{��/���O'd�/)���'*)�� � �} ��y|�s�

Z�<�M;ZP`�`�.D-¾jÆA0MN@��D<�9DC~@�C?9DU�W�9DC���L�7/h_L?9O8Ê9¾º&>�7\C�L�AB9O8�9DC�L?9Kc7\<?h\9O8�9�fg50<?h_C�A0T=U~@ÊL�<?8=T=UtL�AB9��O9DC&�
@N8=7\5B9;fg50<?h\8*c36U?8�9�7\C?V\9DM�T=U?3\`�9DCK±PAB8=L�.4RsAB9D50W�9DU?8m9DC~@Np%9O8=C~@�9O8PM�A0T=UKA0W ��7\<?p%9;L?9O8s1&A0Wu<�507/@�AB36C�o\36C
L�AB9DMN9O84�&±�3\`�9DA�MN9DA0C?9;:�º&>�7\C�M�AB36C�7\<?p#L�AB9s9DABV\9DC?9;f�<?h\>�<�C?[4@No\9O8=L?8=A05050<�C?V;�D<?86c<�T�[4�D<?pqc<�U?8�9DC�A0MN@O.?¿sAB9
:�º&>�7\C�M�AB36CXL?9DM�c7\<?h\9O8�9DC�fg50<�M�MN9DM�A0MN@�`�9O8�9DAB@�M�A0CXL?9O8 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9DC�¹�U�7\MN9�`�9DW�9O8�[4`�7/84����C�L?9O@
:N9DL?3&T=U�U�7\<?>�@�Mdc7\T=U�50A0T=U�A0C�L?9O8�L?�&C�7\WYA0M�T=U?9DC�¹�U�7\MN9eMN@�7/@N@<�~o\3\8=7\<�MNV\9DMN9O@N�O@<�4L�7/h;L�AB9e¹�507\M�WY7\L�A0T=U~@N9
WYAB@�L?9O8fk�c36U?9�c<?`�9O8�L?9O8�¹�U?3\@N36MN>�U�c7/8�9PM�T=U�C?9D505&V\9DC4<?VÊ7/`�pNc7\505B@<�\±PAB9e9DM�A0C�L?9O8�·�9Op%9O8�9DC?�DM�A0Wu<�507/@�AB36C

F\F



L?9O8Yf�7\505�A0MN@l�%o\9O8�V65 .�L�AB9�ZP`�`�.D-¾j�<�C�L³H&-�pqc<?8YL�AB9�fec7\505B9 ; (�� ��=( <�C�L ; ( � H Õ ( H �=.�f�c<?8XL�AB9�O9DC~@N8=7\5B9Yfg50<?h\8*c36U?8�9�A0MN@�U�A0C?V\9OV\9DCÀ7\<?p%V\8=<�C�LÀL?9O8�C�7\U?9O�D<ÀV65B9DA0T=U�W_c7/h6ABV\9DCtf�<?h\>�<�C?[4@No\9O8=L?8=A05050<�C?V
9DA0C?9;:�A0C�M�T=U�C�c<?8=<�C?VuL?9DM�WY7/V6C?9O@�A0M�T=U?9DC_fg50<�M�MN9DMU� � ¹�A0C�T=U?9 
�9O[4@�
	�m�D<�9O8�±m7/8�@N9DC�.�¿sAB9u1&A0Wu<�507/@�AB36C
�O9DABV\@;:N9DL?3&T=U��4L�7/hÊ7\<�T=UXL�AB9e�O9DC~@N8=7\5B9�fg50<?h\8*c36U?8�9e9¾º&>�7\C�L�AB9O8�@<�\±�9DC�CX7\<�T=UXC�A0T=U~@�MN3ÊMN@�7/8�[�±PAB9�L?9O8
c7\<?h\9O8�9Êfg50<?h?.

^ W L�AB9DMN9DW 7\<?pPL?9DC�9O8=MN@N9DC »m50A0T�[�±PA0L?9O8=MN>�86c<�T=U�50A0T=U?9DCÀR�9O8=U�7\5B@N9DC 7\<?pPL?9DC³��8=<�C�L��D<ÁV\9¾�
U?9DC��?A0MN@m9DM�U�A05Bp%8�9DA0T=U��4L�AB9�·P7\L�A07\5B[\36W�>�36C?9DC~@N9�L?9O8 ��3\8�9DC~@N�O[48=7/p%@�L�A0T=U~@N9 � � 1 / Õ 9DA0C?9O8eV\9O8=7\L?9DC
�O�&50A0C�L?9O8=MN�&WYW�9O@N8=A0M�T=U?9DC�fg50<?h\8*c36U?8�9 Õ � �!­ 6 �	�B���L� 6 ���L���L����7\50M�²�c7\U?9O8=<�C?V�L?9O8�`�3\V\9DC?pNc3\8=WYABV\9DC�O9DC~@N8=7\5B9DCKfg50<?h\8*c36U?8�9��D<�`�9O@N8=7\T=U~@N9DC'�%o\9O8�V65 .�WYAB@��s5 .&� H4. a&-&��� �

� 
 � �
� -� � =� 3 -H 5 
�� = 	 � � a4. F/­L�

¿�9O8�9O8=MN@N9�k�9O8=W 7\<?p�L?9O8u8�9DT=U~@N9DC 149DAB@N9X�O9DABV\@�MN@N9O@�M�C�7\T=UÁA0C�C?9DC �!:�A0C�M�T=U�C�c<?8=<�C?V5�!��L?9O8u�O±�9DAB@N9
k�9O8=Wn[/7\C�C,:N9DL?3&T=UËMN3d±�36U�5�C�7\T=UtA0C�C?9DCÀ7\50M�7\<�T=UËC�7\T=Ut7\<?h\9DCe�!:�º&>�7\C�M�AB36C0��±�9DA0MN9DC�.�fec7\505B@ ��=
WYAB@YL?9DW ZP`�MN@�7\C�L³o\36C L?9O8Xfg50<?h\8*c36U?8�9DC�7\T=U�MN9_U�A0C?8�9DA0T=U?9DC�LÁM�T=U�C?9D505�7/`B��MN3tpqc<�U?8�@YL?9O8Y�O±�9DAB@N9
k�9O8=WÎ�D<?8e:�º&>�7\C�M�AB36C�L?9O8�fg50<?h\8*c36U?8�9\.&¿sAB9DMeA0MN@eA0C�L?9O8e�O9DC~@N8=7\5B9DC�fg50<?h\8*c36U?8�9�L?9O8e·�9Op%9O8�9DC?�DM�A0Wu<&�
507/@�AB36C_MN3d±�36U�5gA0C_L?9O8;��8=<�C�L?½#c7\T=U?9Ê7\50M�7\<�T=UÀA0C_L?9O8;´s<?9O8=M�T=U�C�AB@N@�MN½#c7\T=U?9u7\W ZP>�9¾º;�}<�C�L_MN36WYAB@
7\505B9O8�rt7\U?8=M�T=U?9DA0C�50A0T=U?[\9DAB@�C�7\T=U]7\<�T=U 9DC~@�507\C?V³L?9O8�V\9DM�7\WÊ@N9DC|·uc36U?8�9ËL?9O8Kf�7\505 .�f�c<?8�±�9DC�ABV\9O8
MN@�7/8�[�7/`�p!7\505B9DC�L?9sf�<�C?[4@�AB36C?9DC ��=����L�;c<?`�9O8�±PAB9OV\@eL�AB9�:�A0C�M�T=U�C�c<?8=<�C?VuL?9DM�WY7/V6C?9O@�A0M�T=U?9DCKfg50<�M�MN9DM
A0C ·PA0T=U~@�<�C?VËL?9O8Xfg50<?h\8*c36U?8�9DC�7\T=U�MN9 �!M�AB9DU?9��\.�»�.�\ j~w	]��=.�b
MN@YL�AB9�R�9O8=L?8=A05050<�C?V9:N9DL?3&T=U 8*c7\<�WY50A0T=U
`�9OV\8�9DC?�O@U� �	� �°­upqc<?8 � ��
a�!�?MN3�pqc<�U?8�@mL?9O8m�O±�9DAB@N9;k�9O8=W �"�-�<�*���D<?8�:�º&>�7\C�M�AB36C�L?9DMefg50<�M�MN9DMmA0C
V\8�3\h\9O8s:�C~@Np%9O8=C4<�C?VYo\36CÆL?9O8�Z�T=U�MN9���L�7 ��=���� ��� � � ­&.�b
CK9DA0C?9DW^A0L?9D7\5B9DC_¹�507\M�WY7YWu<?hXM�A0T=U
L�7\C�CY�O±m7\C?V6M�5¶c7\< ��VÊ9DA0C���9O`�AB9O@�8�9DL�<?�DAB9O8�@N9O8m¿sA0T=U~@N9s<�W�L?9DCY�O9DC~@N8=7\5B9DC�o\9O8=L?8=A0505B@N9DCYfg50<?hu7\<�MN`�A05µ�
L?9DC�./Z�C�L?9O8���8�9DC?�O9e�D<�L?9DW 7\<?h\9O8=U�7\5B`�L?9O8�>�U?3\@N36MN>�U�c7/8=A0M�T=U?9DCÊr°AB8�`�9D5~o\9O8=7\C?[\9O8�@N9DCY<�C�LuMN36WYAB@
<�C?V\9DMN@dc3\8�@N9DC�fg50<?hKWu<?hK9DMÊL�7\C�CË�D<t9DA0C?9DW Z�<?p!M�T=U�AB9O`�9DCËL?9DMÊWY7/V6C?9O@�A0M�T=U?9DC�fg50<�M�MN9DM;<�C�LËL?9DM
¹�507\M�WY7\M�[\36WYW�9DC �!MN9D5B`�MN@�±�9DC�CÀL�AB9u¹�507\M�WY7\L�A0T=U~@N9�±uc7\U?8�9DC�LÆL?9O8sV\9DM�7\WÊ@N9DC�1&A0Wu<�507/@�AB36CÆC�7\T=U
7\<?h\9DCÁU�A0CtW�36C?3\@N36C 7/`�pNc7\505B@<��±PAB9X9DM�A0C�L?9O8�·�9Op%9O8�9DC?�DM�A0Wu<�507/@�AB36C�7\<?p%V\8=<�C�L�L?9DMu7\C?pNc7\C?V650A0T=U?9DC
MN@�7/8�[\9DC_¿sA0T=U~@N9D7/`�p!7\5050M�L?9O8Pf�7\505�A0MN@��=.
¿sAB9�8�9DM�<�5B@�AB9O8�9DC�L?9���36C ��V6<?8=7/@�AB36C�±�9DA0MN@ cZ�U�C�50A0T=U?[\9DAB@�WYAB@�L?9O8gA0C�o&AB9D5B9DC�leI_:�M�`�9O3\`�7\T=U~@N9O@N9DC

¿�8�9DABp!7\T=U�MN@N8=<?[4@�<?84�6`�9DMN@N9DU?9DC�LY7\<�M�9DA0C?9O8�MN@�7/8�[�o\9O8=L?8=A0505B@N9DC�¹�8�3\@�<?`�9O8=7\C?�PA0W ��9O8=C?V\9O`�AB9O@<�~9DA0C?9DW
L�AB9DMN9�<�W�V\9O`�9DC�L?9DC;»�9O8�9DA0T=UuV\9O8=A0C?V\9O8�9O8g¿sA0T=U~@N9e<�C�L;9DA0C?9O8gL�A�
�<�MN9DCXc7\<?h\9O8�9DCY14@N8=<?[4@�<?8�±PAB9DL?9O8=<�W
9O8=U�c36U~@N9O8�¿sA0T=U~@N9 �!ZP`�`�.D-�3\`�9DC�8�9DT=U~@�M �}M�AB9DU?9��\. »�.}7\<�T=U \ a&-"]��!��7\<?p . ^ W^L�AB9 c^ `�9O8�9DA0C�MN@�A0WYWu<�C?V
L?9DMm`�9DM�T=U?8=AB9O`�9DC?9DC�: 
�9O[4@�MPWYAB@PleI_:��¶»�9O3\`�7\T=U~@�<�C?V\9DC_7\<�T=U 	4<�7\C~@�AB@�7/@�ABo��D<Ác<?`�9O8�>�86c<?p%9DC��4M�A0C�L
L?9O8Ê��8=7\L�AB9DC~@sL?9DMs¹�507\M�WY7\L?8=<�T�[\9DM�MN3d±PAB9�I_7/V6C?9O@Np%9D50L?[\36C ��V6<?8=7/@�AB36C?9DCÀ<�C�L_r°AB8�`�9D5B>�8�3 ��5B9���L�AB9
�D<�9DA0C?9O8e:�A0C�M�T=U�C�c<?8=<�C?V;L?9DMm�O9DC~@N8=7\5B9DC�WY7/V6C?9O@�A0M�T=U?9DCKfg50<�M�MN9DM�pqc<�U?8�9DC��4A0C��D<?[#c<�C?p%@�ABV\9DC�1&A0Wu<�507*�
@�AB36C?9DC�7\<?p%�D<�C?9DU�W�9DC�.

, �BÄ �0, ��)��D©g�!"%�g)# �+��d�%+}���}�%�#{�"%$4��¡P"!)�£��&¤�}���*$& 

¿sAB9�Z�<�MN8=A0T=U~@�<�C?V���1~�}3&L?9O8gA0C~o\9O8=MN9DM�1u��`�9O3\`�7\T=U~@N9O@N9O8m1&ABV6W�36A0L?9�A0MN@�WYAB@#L?9O8qk�c7\C�L�ABV\[\9DAB@#L?9O8#R�9O8N�
L?8=A05050<�C?V�L?9DMsI_7/V6C?9O@Np%9D50L?9DMs<�C�L_MN36WYAB@�WYAB@�L?9DW f?3\8=T¾9¾�¶f?8�9O9¾�¶¹g7/8=7\W�9O@N9O8 � �!M�AB9DU?9uZP`�M�T=U�C�.D-/.0-
<�C�LÁH4. Hi�Êo\9O8�[&C�c<?>�p%@O.g¹#9Oo4@�MN3do�9O@Y7\5 . \ �4-<]e<�C~@N9O8=M�<�T=U~@N9DC 1&ABV6W�36A0L?9�A0C�7/[4@�ABo\9DC ·�9OV6AB36C?9DC���L?9¾�

F\w



ZP`�`�A050L�<�C?VÀH\Q � �q)*#Z.&� � cZ 	4<�A0L�A0MN@�7\C~@N9K��36C~@�<?8=50A0C�AB9DC�o\36C H 1L�
�
� ­L� H pqc<?8XL�AB9Æ1&A0Wu<�507/@�AB36C WYAB@

�
( � -�� ; ( � ��=( <�C�L � ( � -O­�� H�C�7\T=UÀ9O8�p%365BV\@N9O8Ê·�9D507*º?7/@�AB36CÀ`�9DA#9DA0C?9O8sV65B3\`�7\5B9DCÆR�9O8=L?8=A05050<�C?V
o\36C ��� � H�� ­6w	�g.g��36C~@�<?8=50A0C�AB9DCÀWYAB@ � �¸­'� � ���i­L��M�A0C�LËL�<?8=T=U?V\9O�O3\V\9DC�L�7/8�V\9DMN@N9D505B@<�#MN3650T=U?9
WYAB@ � � ­ � � � � ­L�uV\9O>�<�C?[4@N9O@O.��!¿sAB9_��36C~@�<?8=50A0C�AB9DC�o\36C �|M�A0C�LÁA0C L?9O8���8=<�C�L?½#c7\T=U?9tc7\U�C&�
50A0T=U_�D<ÆL?9DCÀ��36C~@�<?8=50A0C�AB9DC�o\36C H 1 H ��M�AB9DU?9uZP`�`�.=aXA0C \ �/w	]��=.�b
W^V\9DM�7\WÊ@N9DCËV\9O�O9DABV\@N9DC���9O`�AB9O@sV6A05B@
��� �¸­&.#¿s7\M;r°AB8�`�9D5B�O9DC~@N8=<�WnA0MN@ÊL�<?8=T=UÀ9DA0Ct��8�9D<?��V\9O[\9DC�C?�O9DA0T=U�C?9O@<�#L�AB9Y¹#36M�AB@�AB36CtL?9O8ÊWY7*º?Aµ�
WY7\5B9DC�14@N8�36WYL�A0T=U~@N9XL�<?8=T=UË9DA0C�14@N9O8=C�T=U?9DC�. ����X"Y5�*�	��¹�8�3	:N9O[4@�AB36Ct�O±�9DAB9O8ufg50<?h\8*c36U?8�9DC���L�AB9YL?9DW
r°AB8�`�9D5B�O9DC~@N8=<�W|`��O±;.6L?9DW���9O`�AB9O@�L?9O8�WY7*º?A0WY7\5B9DCX14@N8�36WYL�A0T=U~@N9�9DC~@�MN>�8=A0C?V\9DC�.\¿sAB9PZP>�9¾º?U�c36U?9DC
M�A0C�LÀH4. wX`��O±;.�H4. H4.�¿s7/8�V\9DMN@N9D505B@;M�A0C�LÆWY7/V6C?9O@�A0M�T=U?9�f?9D50L�50A0C�AB9DC'�!L�<?8=T=U?V\9O�O3\V\9DC0�s<�C�LÆf?9D50L�50A0C�AB9DC
L?9O8�14@N8�36WYL�A0T=U~@N9N�%V\9O>�<�C?[4@N9O@��mMN3d±PAB9Ê��36C~@�<?8=50A0C�AB9DCXo\36C � �°­l�%V\9DMN@N8=A0T=U?9D5B@��=.

8�9DCY>�U?3\@N36MN>�U�c7/8=A0M�T=U?9�I_7/V6C?9O@N3\V\8=7\WYW�9s9DA0CËc<?`�9O8�±PAB9OV\9DC�L�9DA0C�U?9DAB@�50A0T=U?9DMgR�3\8��O9DA0T=U?9DC�o\36C �À7\<?p(�
±PAB9DMN9DC�.e1&AB9_p!7\C�L?9DC���L�7/h A0C 7/[4@�ABo\9DC°·�9OV6AB36C?9DC°WYAB@X>�36M�AB@�ABo\9DW �!C?9OV67/@�ABo\9DWN� � `��O±;.�8�9DT=U~@�M
�!50A0C?[&M
��� U�c7\C�L�ABV\9O8sR�9O8=L?8=A05050<�C?V�c<?`�9O8;C?9D<�C?�DABVK¹�8�3\�O9DC~@uL?9O8�1&ABV6W�36A0L?9�9DA0C?9�1 �!A0C~o\9O8=MN9�1~��� f?3\8=W
�O9DABV\@N9DC�.RG-H
¿sAB9Ê¹�8�3	:N9O[4@�AB36C_L?9O8P�O9DC~@N8=7\5B9DCÆfg50<?h\8*c36U?8�9Ê7\<?p�L�AB9u��8=<�C�L?½#c7\T=U?9ÊL?9O8�1&A0Wu<�507/@�AB36C�MN`�3Dº�±�9DA0MN@

±uc7\U?8�9DC�L°L?9DM�V\8*c3\h\@N9DC|k�9DA05B9DM�L?9O8_:�C~@¶±PA0T�[&50<�C?V L?9DMÆ14�&MN@N9DWYM�9DA0C?9�1~�¶f?3\8=W 7\<?pQ�!M�AB9DU?9tZP`?�
M�T=U�C�.=a4. a4.0-Ë<�C�L ZP`�`�.=H\�i�=.eb
C�C?9O8=U�7\5B` L?9O8��O9DC~@N8=7\5B9DC°fg50<?h\8*c36U?8�9ÀA0MN@U:N9DL?3&T=U �¸7\<?p%V\8=<�C�L L?9DM
9DC~@NV\9OV\9DCËL?9DM ^ U?8��O9DABV\9O8=M�A0C�C�MeV\9O8=A0T=U~@N9O@N9DC ^ WY507\<?p!M�A0C�C�M�L?9O8�r°AB8�`�9D5f�!M�AB9DU?9uZP`�`�.D-\-&�P<�C�LKL?9O8
M�A0T=U�L�7/8=7\<�Mg9O8�V\9O`�9DC�L?9DC ��A0C?[&M�U�c7\C�L�ABV\[\9DAB@#L?9O8�R�9O8=L?8=A05050<�C?V�±uc7\U?8�9DC�L�L?9O8�V\9DM�7\WÊ@N9DC�1&A0Wu<�507/@�AB36C
C?9OV67/@�ABo/�!ZP`�`�.=H\Qi�=.�1436WYAB@�A0MN@eL�AB9;U?9D50A0M�T=U?9sR�9O8�p%3\8=Wu<�C?VYL?9O8��O9DC~@N8=7\5B9DC_fg50<?h\8*c36U?8�9s9DC~@NV\9OV\9DC?V\9¾�
MN9O@N�O@��D<_L?9O8e@¶�4>�A0M�T=U?9O8�±�9DA0MN9ÊA0C_1&ABV6W�36A0L?9DC�`�9O3\`�7\T=U~@N9O@N9DC�.
k�AB@N3do � ¿��9DW�36<�50A0C \ �dj�]PM�T=U�50<?V\9DCÁo\3\84��L�7/h�1&ABV6W�36A0L?9�M�A0T=U�o\36C³A0U?8�9O8 ^ W�V\9O`�<�C?VËL�<?8=T=U

9DA0C?9�U�c36U?9O8�9�14@N8�36WYL�A0T=U~@N9�<�C~@N9O8=M�T=U?9DA0L?9DC�<�C�LYL�7\L�<?8=T=U�MN@dc7/8�[\9O8mV\9DU?9DAB�O@m<�C�LXMN36WYAB@�A0Wi±�9DA0T=U?9DC
·uc36C~@NV\9DC�50A0T=U~@PM�A0T=U~@N`�7/8P±�9O8=L?9DC�.?b
WÌU�AB9O8P<�C~@N9O8=M�<�T=U~@N9DCÀ14�&MN@N9DW @N8=AB@N@PL�AB9�U�c36T=U�MN@N9�14@N8�36WYL�A0T=U~@N9
n���oqt p�zFp J p�{UM�}!�-�<�(x	v	��t z��;t v N" M�pTr(p�t v	z��(t � ��x	v	�q� t �;�&pTr0�	p�� t zF~	�=N}�r(t zF�-�	p�v 1Zr-N}��RpTr(p�v	�Tr(p���p�| � �	}��at v��&pTr;zcNx��&| t _

�-�	p�v��@p�� t zF~	�=N}�r(p�Nx M�pTrF�Bt p���p�v���~�{�zFt �(t ��x	v���t vO�&pTrJv=N{!r-�&| t �-�	p�vZNx M�pTrF�Bt p���p�v���v	p��"}��(t ��t z�� � �Ua � �cR2 1�

F6�



A0Cu9DA0C?9O8�MN9DU?8�V\9O8=A0C?V\9DCY:�C~@Np%9O8=C4<�C?Vso\36Wir°AB8�`�9D5B�O9DC~@N8=<�W 7\<?p �!ZP`�`�.=H\Q�50A0C?[&M��=./¿�9DC�C?3&T=UY�O9DABV\9DC
L�AB9eA0C�L?9O8 ^ W�V\9O`�<�C?V;L?9O8�WY7*º?A0WY7\5B9DCX14@N8�36WYL�A0T=U~@N9eo\9O8=7\C?[\9O8�@N9DC�f?9D50L�50A0C�AB9DCuA0W ��9OV\9DC�M�7/@N�P�D<?8
�O9DC~@N8=7\5B9DC�fg50<?h\8*c36U?8�9�9DA0C?9sA0C~o\9O8=MN9;1~�¶f?3\8=W �!MN3d±�36U�5�o\3\8�7\50Mm7\<�T=U�C�7\T=U�L?9O8e·�9D507*º?7/@�AB36C0�!�?L�AB9�A0C
c^ `�9O8�9DA0C�MN@�A0WYWu<�C?V�WYAB@;L?9O8�@¶�4>�A0M�T=U?9DCtZ�<�MN8=A0T=U~@�<�C?V�o\36CÁ1&ABV6W�36A0L?9DCÀA0CË·�9OV6AB36C?9DCtWYAB@ � � ­
MN@N9DU~@,�!ZP`�`�.=H\Q�8�9DT=U~@�M��=.�¿sAB9YA0W¢»�9O8�9DA0T=UtL?9O8;WY7*º?A0WY7\5B9DC�14@N8�36WYL�A0T=U~@N9�o\9O8=7\C?[\9O8�@N9�fg50<?h\8*c36U?8�9
MN@N9DABV\@gWYAB@#±m7\T=U�MN9DC�L?9O8gR�9O8=L?8=A05050<�C?Ve9O`�9DC?p!7\5050M�7\<?pT�/A0U?8�9�ZP>�9¾º?U�c36U?9mA0MN@#L�7/`�9DA~@¶�4>�A0M�T=U?9O8�±�9DA0MN9m<�W
TO7&.�H/­u¹�8�3\�O9DC~@mV\9O8=A0C?V\9O8e7\50M�L�AB9�ZP>�9¾º?U�c36U?9sL?9O8��O9DC~@N8=7\5B9DC�fg50<?h\8*c36U?8�9\.&¿�9O8m8�9D507/@�ABo�V\9O8=A0C?V\9 ^ C&�
@N9O8=M�T=U�AB9DL�L?9O8 ����rË9O8�@N9u7\C�L?9DC�f�<?h\>�<�C?[4@N9DC�L?9O8e`�9DA0L?9DC�A0C�ZP`�`�.�H\Q�L�7/8�V\9DMN@N9D505B@N9DC�fg50<?h\8*c36U?8�9DC
�O9DABV\@<��L�7/hYL�AB9�o\36CK¹#9Oo4@�MN3do�9O@�7\5 .B\ �4-"]�V\9~c7\<?h\9O8�@N9;R�9O8=Wu<?@�<�C?V�9DA0C?9O8�MN@N8�9DC?V\9DC���3\8�8�9D507/@�AB36C�L?9O8
1&ABV6W�36A0L?p%3\8=WÎWYAB@eL?9DW R�3\8��O9DA0T=U?9DC_o\36C ��C?3&T=UKC�A0T=U~@P7\50MeV\9DM�A0T=U?9O8�@P7\C?V\9DMN9DU?9DC�±�9O8=L?9DC�[/7\C�C�.
¿s<?8=T=U|L�AB9�U�AB9O8ÀL�<?8=T=U?V\9Opqc<�U?8�@N9DC 1&A0Wu<�507/@�AB36C?9DC ±PAB8=L�L�AB9�o\36C k�AB@N3do � ¿��9DW�36<�50A0C \ �dj�]

V\9~c7\<?h\9O8�@N9�R�9O8=Wu<?@�<�C?VZ��L�7/h 1&ABV6W�36A0L?9�L�<?8=T=U]MN@N8�36W�V\9O@N8=AB9O`�9DC?9'kP9DAB�D<�C?V6MN>�8�3\�O9DM�MN9�o\36C|L?9DC
<�W�V\9O`�9DC�L?9DCK[\3\8�36C�7\5B9DCÀf?9D50L?9O8=CÆ<�C~@N9O8=M�T=U�AB9DL?9DC_±�9O8=L?9DC��}<�C~@N9O8=MN@\c<?@N�O@9�!M�AB9DU?9�7\<�T=UËI_7/V67/8=7 �
��36C?V6T¾3\>�9N\ �/F	]��=.
¿sAB9XA0CtL?9O8 ^ W�V\9O`�<�C?V_L?9O8uWY7*º?A0WY7\5B9DC�14@N8�36WYL�A0T=U~@N9Yo\9O8=7\C?[\9O8�@N9�fg50<?h\8*c36U?8�9�`�9DU�c7\5B@Ê7\<�T=U

C�7\T=U_L?9O8P·�9D507*º?7/@�AB36C_A0C�9DA0CKMN@�7/`�A05B9DM��s5B9DA0T=U?V\9O±PA0T=U~@�A0U?8�9;A0C~o\9O8=MN9�1~�¶f?3\8=W �!ZP`�`�.=H\Qi�m`�9DA .�¿sAB9DM
5B9OV\@�C�7\U?9��*>�9O8=M�A0MN@N9DC~@N9�1&ABV6W�36A0L?9�7\50M#o\9O8=L?8=A0505B@N9�WY7/V6C?9O@�A0M�T=U?9efg50<?h\8*c36U?8�9DCÊ�D<�A0C~@N9O8�>�8�9O@�AB9O8�9DC �%pqc<?8
L�AB9sb
C~@N9O8�>�8�9O@�7/@�AB36CK@N8=7\C�M�AB9DC~@N9O8s1&ABV6W�36A0L?9sM�AB9DU?9;ZP`�M�T=U�C�.=F4.0-&�=.

����� � � � �() )9��� ! � � �@� ��� � � � � � � � 
 ��� ���

	 Z�<�MNV\9DU?9DC�LXo\36C�9DA0C?9DWÎ¹#3\@N9DC~@�A07\5Bp%9D50L�5¶c7/h\@eM�A0T=U�WYAB@�k�A05Bp%9P>�U?3\@N36MN>�U�c7/8=A0M�T=U?9O8�r°AB8�`�9D5�9DA0C?9
`�3\V\9DC?pNc3\8=WYABV\9�o\9O8=L?8=A0505B@N9�WY7/V6C?9O@�A0M�T=U?9efg50<?h\8*c36U?8�9�9O8��O9D<?V\9DC�. ^ C~@N9O8�L?9DW|[\36C~@�A0C4<�AB9O8=50A0T=U?9DC
:�A0C?½�<?he507\C?V6M�7\W�9O84�*7\CÊL?9DCÊf�<?h\>�<�C?[4@N9DCÊL?9O8�fg50<?h\8*c36U?8�9�5B3\[/7\50A0M�AB9O8�@N9O8�r°AB8�`�9D5B`�9O±�9OV6<�C?V\9DC
L�<?8=T=U�5¶c7\<?p%@#L�AB9DMN9mA0W ·P7\U�W�9DC�L?9O8�A0L?9D7\5B9DC�Ilk�¿ �D<�C�c7\T=U�MN@�A0CuMN9DU?8gV6<?@N9O8�²�c7\U?9O8=<�C?V�A0CÊ9DAµ�
C?9O8�	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9DC;:�C~@¶±PA0T�[&50<�C?Ve9DA0C?9�f?365BV\9�o\36C;[48=7/p%@Np%8�9DAB9DCu�s5B9DA0T=U?V\9O±PA0T=U~@�MN�D<�MN@dc7\C�L?9DC�.
¿sAB9DMN9Y�O9DA0T=U�C?9DC�M�A0T=UtL�<?8=T=UË9DA0CË507\C?V6M�7\W�9DMÊZ�<?p!MN@N9DABV\9DC�L?9O8Êfg50<?h\8*c36U?8�9YWYAB@�±m7\T=U�MN9DC�L?9O8
R�9O8=L?8=A05050<�C?VÊ7\<�M<�?L�AB9sWYAB@mL?9DWÎo\36C_14@�<?8�8�3&T�[X9O@e7\5 .B\ �*­�]�V\9Op!<�C�L?9DC?9DC�Z�<?p!MN@�AB9OV6MNo\9O8=U�7\5B@N9DC
L?9DM�WY7/V6C?9O@�A0M�T=U?9DCÊfg50<�M�MN9DM�A0C�7*º?A07\50MN�&WYW�9O@N8=A0M�T=U?9DC���36C ��V6<?8=7/@�AB36C?9DC�c<?`�9O8�9DA0C�MN@�A0WYWÊ@O.¾¿sAB9
9O8=U�7\5B@N9DC?9DCX�s5B9DA0T=U?V\9O±PA0T=U~@�MN�D<�MN@dc7\C�L?9PM�A0C�L�<�C�7/`�U�c7\C?V6ABV�o\36CYL?9O8�7\C?pNc7\C?V650A0T=U?9DC�R�9O8�@N9DA050<�C?V
L?9O8m¹�507\M�WY7\L�A0T=U~@N9s<�C�LYo\36C�L?9DC�7\<?p%V\9O>�8*c7/V\@N9DC�r°AB8�`�9D5BV\9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DC�.&1&AB9P9DC~@�U�7\5B@N9DC
9DA0C?9DC�9DC~@NV\9OV\9DC?V\9DMN9O@N�O@�V\9O8=A0T=U~@N9O@N9DCË14@N8�36WÌA0C�L?9O8 ^ W�V\9O`�<�C?VYL?9O8�fg50<?h\8*c36U?8�9\.
¿sAB9�WY7/V6C?9O@�A0M�T=U?9DCËf?9D50L�50A0C�AB9DCKC?9DU�W�9DCÀA0CÆL�AB9DMN9O8�¹�U�7\MN9�L?9O8�:�C~@¶±PA0T�[&50<�C?V�9DA0C?9�U?9D50A0M�T=U?9
14@N8=<?[4@�<?8�7\C���±�3\`�9DA�MN3d±�36U�5�f?9D50L�50A0C�AB9DCÆWYAB@s9DA0C?9O8u1~�¶f?3\8=W 7\50M;7\<�T=UtWYAB@s9DA0C?9O8ÊA0C~o\9O8=MN9DC
1~�¶f?3\8=W A0U?8�9O8;¹�8�3	:N9O[4@�AB36C�7\<?peL�AB9���8=<�C�L?½#c7\T=U?9Y7\<�MNV\9O`�A050L?9O@�±�9O8=L?9DC�.�¿sAB9�f?3\8=W L?9O8uA0C
L?9O8;<�C�WYAB@N@N9D5B`�7/8�9DC ^ W�V\9O`�<�C?VKL?9DMsr°AB8�`�9D5B�O9DC~@N8=<�WYM�o\9O8=7\C?[\9O8�@N9DC�f?9D50L�50A0C�AB9DCÆA0MN@�L�7/`�9DA
9DC~@NV\9OV\9DC?V\9DMN9O@N�O@��D<KL?9O8Pf?3\8=W L?9O8PA0C�L?9O8P·�9OV6AB36C_WY7*º?A0WY7\5B9O8�14@N8�36WYL�A0T=U~@N9;o\9O8=7\C?[\9O8�@N9DC
f?9D50L�50A0C�AB9DC�.�¿sAB9Æ·�9OV6AB36C WY7*º?A0WY7\5B9O8�14@N8�36WYL�A0T=U~@N9Æ50AB9OV\@�A0C�C?9O8=U�7\5B` L?9DMXr°AB8�`�9D5B`�9O8�9DA0T=U�M
<�C�L°MN9DU?8�C�7\U?9Ë7\W�r°AB8�`�9D5B�O9DC~@N8=<�W�.m¿sAB9ËA0C°A0U?8�o\9O8=7\C?[\9O8�@N9DC�f?9D50L�50A0C�AB9DC³±�9DA0MN9DC 9DA0C?9
A0C~o\9O8=MN9m1~�¶f?3\8=W|7\<?pT�*L�AB9�WYAB@�L?9O8�@¶�4>�A0M�T=U?9DCÊZ�<�MN8=A0T=U~@�<�C?VPL?9O8#A0W ±�9DA0T=U?9DCu·uc36C~@NV\9DC�50A0T=U~@#A0C
7/[4@�ABo\9DC�·�9OV6AB36C?9DC�`�9O3\`�7\T=U~@N9O@N9DC_1&ABV6W�36A0L?9Yc<?`�9O8�9DA0C�MN@�A0WYWÊ@O.6¿sAB9DMm5B9OV\@eC�7\U?9��~>�9O8=M�A0MN@N9DC~@N9
1&ABV6W�36A0L?9�7\50M�MN@�7/`�A05B9so\9O8=L?8=A0505B@N9sWY7/V6C?9O@�A0M�T=U?9ufg50<?h\8*c36U?8�9DC��D<KA0C~@N9O8�>�8�9O@�AB9O8�9DC�.

F\�



	 :�MP9¾º?A0MN@�AB9O8�@P9DA0C?9Ê[48=AB@�A0M�T=U?9ÊR�9O8=L?8=A05050<�C?V � �"�}C�7\T=UÀL?9O8�9DC c^ `�9O8=M�T=U?8�9DAB@�<�C?VXL�AB9ufg50<?h\8*c36U?8�9
[\9DA0CuC?9D<?9DM��s5B9DA0T=U?V\9O±PA0T=U~@gW�9DU?8#A0C�C?9O8=U�7\5B`;L?9O8�1&A0Wu<�507/@�AB36C�MN`�3Dº���C�L?9O@O.d¿sAB9m:�C~@¶±PA0T�[&50<�C?V
L?9O8�fg50<?h\8*c36U?8�9�±PAB8=LuU?3&T=U?V\8=7\L�ABV�L?�&C�7\WYA0M�T=U	�/L�7\M�¹�507\M�WY7P`�A050L?9O@gZ�<�MN`�8�9DAB@�<�C?V6MNV\9DM�T=U~±PA0C&�
L�ABV\[\9DAB@N9DCK7\<�M<��L�AB9;L�AB9Ê��8*c3\h\9DC?3\8=L�C4<�C?VXL?9O8PZ�5Bp%o��9DC?V\9DM�T=U~±PA0C�L�ABV\[\9DAB@e9O8�8�9DA0T=U?9DC�.�¿sAB9DMe`�9¾�
L?9D<?@N9O@<��L�7/hËA0CÁL�AB9DMN9O8�¹�U�7\MN9�L?9O8�:�C~@¶±PA0T�[&50<�C?VÆ9DC~@¶±�9DL?9O8Y[\9DA0CÁMN@�7/`�A05B9DM��s5B9DA0T=U?V\9O±PA0T=U~@
W�9DU?8�9¾º?A0MN@�AB9O8�@�3&L?9O8�7/`�9O84�6L�7/huMN@�7/`�A05B9��s5B9DA0T=U?V\9O±PA0T=U~@N9PL�<?8=T=U�9DA0C?9DC�9¾º&@N8�9DW�MN@�7/8�[\9DCXZ�C&�
MN@�AB9OVuL?9O8�fg50<?h\8*c36U?8�9DC�U�c36U?9e`�9DA?V\9O8=A0C?V\9O8Êc<?`�9O8 � ��U�A0C�7\<�MNV\9DU?9DC�L?9O8�R�9O8=L?8=A05050<�C?VsT=U�7/8=7/[4@N9¾�
8=A0M�AB9O8�@�M�A0C�L�.O¿sAB9�7\<?p4@¶�4>�A0M�T=U?9�[\3\8�36C�7\5B9�rË9O8�@N9mMN[/7\50AB9O8�@N9DCÊ1&A0Wu<�507/@�AB36C�MN>�7/8=7\W�9O@N9O8�MN>�AB9OV\9D50C
A0C�`�9DA0L?9DC�fec7\505B9DC�9DA0C?9;:�8=<?>�@�AB36C�±PAB9DL?9O8D.�¿�9O8PR�9O8�V65B9DA0T=U_L?9O8s1&A0Wu<�507/@�AB36C�MN9O8�V\9O`�C�A0M�MN9sWYAB@
L?9DW�A0C³14@�<?8�8�3&T�[t9O@Y7\5 .�\ �*­�]�`�9DM�T=U?8=AB9O`�9DC?9DC 14[/7\5B9DC~o\9O8=U�7\5B@N9DCÁL?9O8Yfg50<?h\8*c36U?8�9DC?9¾º&>�7\C�M�Aµ�
36CÀ5B9OV\@�C�7\U?9���L�7/h�pqc<?8 � � � ��[\9DA0CÀMN@�7/`�A05B9DM��s5B9DA0T=U?V\9O±PA0T=U~@s9¾º?A0MN@�AB9O8�@O.�¿sAB9DMN9DM�:�8�V\9O`�C�A0M
`�9DMN@dc7/@�ABV\@�L�AB9mo\36C�Z�WY7/8=A49O@�7\5 .u\ H6�&]?pqc<?8g9DA0C�<�C~@N9O8=M�T=U�AB9DL�50A0T=U?9DMg7\C?pNc7\C?V650A0T=U?9DMg¹#3\@N9DC~@�A07\5Bp%9D50L
V\9O�O3\V\9DC?9�1&T=U�50<?h\p%365BV\9O8=<�C?VZ��L�7/hX9DA0C?9Ê[\3\8�36C�7\5B9�WY7/V6C?9O@�A0M�T=U?9�fg50<?h\8*c36U?8�9;`�9DA�U�A0C?8�9DA0T=U?9DC&�
L?9O8�R�9O8=L?8=A05050<�C?Vu7\<�MN`�8=A0T=U~@<��<�C�L�5B9OV\@�9DA0C?9DCKIK9DT=U�7\C�A0M�Wu<�Mepqc<?8�L�7\M�Z�<�MN`�8�9DT=U?9DCKC�7\U?9\.
¿sAB9 	4<�7\C~@�AB@�7/@�ABo\9DC�:�ABV\9DC�M�T=U�7/p%@N9DC�L?9DM�14�&MN@N9DWYMÊU�c7\C?V\9DC�±uc7\U?8�9DC�LtL�AB9DMN9O8uL?�&C�7\WYA0M�T=U?9DC
¹�U�7\MN9�A0WÎ��9OV\9DC�M�7/@N���D<?8 	4<�7\M�Aµ�¶MN@�7/@�A0M�T=U?9DC�¹�U�7\MN9�MN@�7/8�[�o\36C�L?9O8m¹�507\M�WY7\L�A0T=U~@N9�<�C�LXL?9DC
r°AB8�`�9D5BV\9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DC�7/`�.

	 1�c7\WÊ@�50A0T=U?9�3\`�9DC�V\9DC�7\C�C~@N9DCX:�ABV\9DC�M�T=U�7/p%@N9DCXL?9DM�14�&MN@N9DWYM�`�5B9DAB`�9DC�<�C~o\9O8*c7\C�L?9O8�@<�6±�9DC�CYL�AB9
r°AB8�`�9D54MN3�C�7\U?9��D<?9DA0C�7\C�L?9O8#V\9O`�8=7\T=U~@�±�9O8=L?9DC��/L�7/hs�D<�Mdc7/@N�D50A0T=U��D<?8gR�9O8=L?8=A05050<�C?V�7\<�T=U�9DA0C?9
R�9O8=M�T=U?9O8=<�C?VK�O±PA0M�T=U?9DCtA0U�C?9DCÀ7\<?p%@N8=AB@N@<���D<�WYA0C�L?9DMN@�MN36507\C?V\9XL�AB9�L�<?8=T=UtL�AB9�R�9O8=M�T=U?9O8=<�C?V
9O8��O9D<?V\@N9DCÀ14@N8�36WYL�A0T=U~@N9DC�[&5B9DA0C?9O8e`�5B9DAB`�9DC�7\50MeL�AB9;L�<?8=T=U�L�AB9�R�9O8=L?8=A05050<�C?VÊ9O8��O9D<?V\@N9DC�.

	 ¿sAB9³[48=AB@�A0M�T=U?9ÁR�9O8=L?8=A05050<�C?V°50AB9OV\@tA0W¥<�C~@N9O8=M�<�T=U~@N9DCÎ14�&MN@N9DW �!WYAB@�C?3\8=WYAB9O8�@N9DW¥¿sAB>�365µ�
U�7\5B`�7/`�MN@�7\C�L

�
( � -&��A0W »�9O8�9DA0T=U H�� F	� � � � � H�� �/F	��<�C�L]MN36WYAB@_MN9DU?8_C�7\U?9�7\W

1&T=U~±�9D505B±�9O8�@�L?9O8��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@ÊA0C��O�&50A0C�L?9O8=MN�&WYW�9O@N8=A0M�T=U?9DC�fg50<?h\8*c36U?8�9DC�.#¿sAB9DM�L?9D<&�
@N9O@t�D<�M�7\WYW�9DCiWYAB@ËL?9DW¥`�9O3\`�7\T=U~@N9O@N9DC Z�C~±m7\T=U�MN9DC L?9O8�U?9D50A0M�T=U?9DC|R�9O8�p%3\8=Wu<�C?V]L?9O8
fg50<?h\8*c36U?8�9�±uc7\U?8�9DC�LËL?9O8Ê`�9DAsc<?`�9O8�[48=AB@�A0M�T=U?9O8�R�9O8=L?8=A05050<�C?VXV\9DMN@�7/8�@N9O@N9DCÁ·�9D507*º?7/@�AB36C�MN8�9DT=U&�
C4<�C?V\9DCYL�7/8=7\<?p�U�A0C��\L�7/hÊ7\<�T=UYA0WiU�AB9O8�<�C~@N9O8=M�<�T=U~@N9DC�14�&MN@N9DWQ�~<�C�L�MN36WYAB@�A0C�`�3\V\9DC?pNc3\8=WYAµ�
V\9DC_fg50<?h\8*c36U?8�9DC��&9DA0C?9;�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@�7\<?p%@N8=AB@N@O.

	 ¿�9O8tL�AB9Áfg50<?h\8*c36U?8�9Á<�W�V\9O`�9DC�L?9Á<�C�L|9O`�9DC?p!7\5050M_A0W r°AB8�`�9D5BV\9O`�AB9O@Æo\9O8=7\C?[\9O8�@N9�c7\<?h\9O8�9
WY7/V6C?9O@�A0M�T=U?9_fg50<?hË9O8�pNc7\U?8�@YWYAB@��D<�C?9DU�W�9DC�L?9O8�R�9O8=L?8=A05050<�C?VÆL?9DM�14�&MN@N9DWYM�9DA0C?9�o\36C³L?9O8
fg50<?h\8*c36U?8�9DC�7\T=U�MN9X±�9OV\V\9O8=A0T=U~@N9O@N9K:�º&>�7\C�M�AB36C�.�:�MuA0MN@;�D<�9O8�±m7/8�@N9DC��gL�7/hZ�Z:N9�C�7\T=U³14@N8=<?[~�
@�<?8PL?9DM�7\C?pNc7\C?V650A0T=U?9DC_I_7/V6C?9O@Np%9D50L?9DM Õ�� ���@�e<�C�L�L?9DMer°AB8�`�9D5B>�8�3 ��50MfC 	�� 
L� � 6��+6 ­L�!��L?9O8PA0C&�C?9O8�9�k�9DA05mL?9O8Yfg50<?h\8*c36U?8�9�9DC~@¶±�9DL?9O8X9DA0C?9�:�A0C�M�T=U�C�c<?8=<�C?VK3&L?9O8�9DA0C?9�:�º&>�7\C�M�AB36C�9O8�pNc7\U?8�@O.
¿sAB9³:�º&>�7\C�M�AB36C¸L?9DM³c7\<?h\9O8�9DC fg50<�M�MN9DMËA0MN@ËA0C¸L?9O8Á1&A0Wu<�507/@�AB36C C4<?8tL�7\C�C ±m7\U?8=C?9DU�W��
`�7/84�Ê±�9DC�C L�AB9 ¹�507\M�WY7\L�A0T=U~@N9 U�A0C?8�9DA0T=U?9DC�L 8�9D7\50A0MN@�A0M�T=U W�3&L?9D5050AB9O8�@À±PAB8=L��;MN3 L�7/h|L�AB9
Z�5Bp%o��9DC?V\9DM�T=U~±PA0C�L�ABV\[\9DAB@sC�A0T=U~@s�D<ÀM�T=U�C?9D505#WYAB@sL?9O8Ok�c36U?9Àc<?`�9O8sL?9O8�¹�U?3\@N36MN>�U�c7/8�9�7/`�pNc7\505B@O.
b
C�9DA0C?9DW MN3650T=U?9DCÁf�7\505�pqc<�U?8�@uL�AB9�:�º&>�7\C�M�AB36Ct�D<�9DA0C?9DW���9O`�AB9O@uo\9O8�8=A0C?V\9O8�@N9O8�¿sA0T=U~@N9�A0C
L?9O8 ^ W�V\9O`�<�C?V�L?9O8Pfg50<?h\8*c36U?8�9\.&b
C�9DA0C?9DWÎ8�9D7\50A0MN@�A0M�T=U?9O8�9DC�7\50MeL?9DWÌA0C�L�AB9DMN9O8�ZP8�`�9DAB@eMN@�<&�
L�AB9O8�@N9DC�IK3&L?9D505�A0MN@;L�7\C�CË�D<t9O8�±m7/8�@N9DC���L�7/hÆ7\CtL?9O8���8�9DC?�O9Y�D<�L?9DW o\36C�L?9DCËr°AB8�`�9D50C
C�A0T=U~@g`�9O9DA0C?½�<?h\@N9DC�fg50<?h�L?9O8�WY7/V6C?9O@�A0M�T=U?9�fg50<?h�<�C�L�L�7\M�¹�507\M�WY7s7\<?p!M�T=U?3\`�9DC�±�9O8=L?9DC�./b
C

F\Q



9DA0C?9DW MN3650T=U?9DCYIK3&L?9D505&MN36505B@N9eM�A0T=U�L�AB9�3\p%@�WY7\50Mg`�9O3\`�7\T=U~@N9O@N9P¿�8�9DABp!7\T=U�MN@N8=<?[4@�<?8�o\36CXleI_:�M
M�A0Wu<�50AB9O8�9DC�507\M�MN9DC�.}¿�9O8sR�9O8�V65B9DA0T=UÀWYAB@PL?9DCÆ:�8�V\9O`�C�A0M�MN9DC_L?9DM��;7/>�AB@N9D50M�jX�O9DABV\@<��L�7/hX9DA0C?9
MN3650T=U?9 � I_AB@
�¶:�º&>�7\C�M�AB36C 
KL?9DMXL�AB9_fg50<?h\8*c36U?8�9K<�W�V\9O`�9DC�L?9DC³fg50<�M�MN9DM<��L�AB9KL�<?8=T=U >�U?3\@N3/�
MN>�U�c7/8=A0M�T=U?9K14@N8*c36Wu<�C?V\9DCÁ`�9O±PAB8�[4@u±�9O8=L?9DCÁ[/7\C�C���L�AB9�:�8=<?>�@�AB36C�±�9DMN9DC~@�50A0T=U <�C~@N9O8=MN@\c<?@N�O@
<�C�L�MN36WYAB@�<�C~@N9O8 ^ WYMN@dc7\C�L?9DC�9DA0C�±�9DMN9DC~@�50A0T=U?9DM�3&L?9O8�V67/8YC?3\@¶±�9DC�L�ABV\9DMY:�5B9DW�9DC~@�9DA0C?9DM
o\365050MN@dc7\C�L�ABV\9DCKIK3&L?9D5050MeMN36507/8�9O8P:�8=<?>�@�AB36C?9DC�L�7/8=MN@N9D505B@O.

	 ¿sAB9uV\9Op!<�C�L?9DC?9;[48=AB@�A0M�T=U?9ÊR�9O8=L?8=A05050<�C?VÀc<?`�9O8=MN@N9DABV\@�L�AB9ÊrË9O8�@N9���L�AB9uL�<?8=T=U_L�AB9uU�c36T=U�MN@N9DC�:N9
`�9O3\`�7\T=U~@N9O@N9DC]��9DM�7\WÊ@N8�3\@�7/@�AB36C?9DC o\36C 1436C�C?9DC?½�9DT�[\9DC³9O8�8�9DA0T=U~@X±P<?8=L?9DC���L?9D<?@�50A0T=U \ w/­�]�.
f?365BV650A0T=UÀWu<?h�7\C?V\9DC?36WYW�9DCÆ±�9O8=L?9DC���L�7/h�[\3\8�36C�7\5B9�WY7/V6C?9O@�A0M�T=U?9�fg50<?h\8*c36U?8�9DC_9DC~@¶±�9DL?9O8
`�9DA�A0U?8�9DW Z�<?p%@�7\<�T=U?9DCÁ7\<�M�L?9O8���36C~o\9O[4@�AB36C�MN�O36C?9�`�9O8�9DAB@�MÊ`�9O@N8*c7\T=U~@�50A0T=UÁo\9O8=L?8=A0505B@ÊM�A0C�L��
±PAB9�A0CË:�A0C?�O9D5BpNc7\505B9DCÆo\36C ��AB@N9DM�9O@Ê7\5 .f\ w&-"]�<�C�L ��9O[/7�9O@Ê7\5 .f\ w\H	]�V\9Op!<�C�L?9DC���<�C�LÀL�7/h_L�AB9
[48=AB@�A0M�T=U?9�R�9O8=L?8=A05050<�C?VKL�<?8=T=U�9DA0C?9���36WÊ`�A0C�7/@�AB36C�7\<�M�·�3\@�7/@�AB36C³<�C�L�R�9O8�V\8*c3\h\9O8=<�C?VËL?9O8
fg50<?h\8*c36U?8�9DC�5¶c7\C?V\9�±uc7\U?8�9DC�LÁL?9DMYZ�<?p%@�7\<�T=U?9DC�M�9O8�8�9DA0T=U~@�±PAB8=L�3&L?9O8XL�7/htL�AB9�R�9O8=L?8=A05050<�C?V
L�<?8=T=U°7\C�L?9O8�9À¹�8�3\�O9DM�MN9��e±PAB9_�D<�W »�9DA0MN>�AB9D5�L�<?8=T=U L?9DC°A0C ZP`�M�T=U�C�.�-/. H4. j 9O8=5¶c7\<?@N9O8�@N9DC
¹�8�3\�O9OhXL?9DM��Dk�9O@�U?9O8�lm<?@N@�A0C?V 
���7\<?p%V\9O`�7\<?@�±PAB8=L�.

	 ¿sAB9YA0CÀL?9DCÀ`�9DA�c<?`�9O8�[48=AB@�A0M�T=U?9O8�R�9O8=L?8=A05050<�C?VYV\9DMN@�7/8�@N9O@N9DC�·�9D507*º?7/@�AB36C�MN8�9DT=U�C4<�C?V\9DCÀ`�9O3\`?�
7\T=U~@N9O@N9m8�9D507/@�ABosV\9O8=A0C?V\pqc<?V6ABV\9�ZP`�C�7\U�W�9�L?9O8#7/[4[&<�Wu<�50AB9O8�@N9DCsp%8�9DAB9DCÊWY7/V6C?9O@�A0M�T=U?9DCÊ:�C?9O8�V6AB9
9DC~@�MN>�8=A0T=U~@PC4<?8P`�9DL�A0C?V\@�L?9DCKR�3\8=MN@N9D5050<�C?V\9DCKL?9O8 �/14@N3\8=7/V\9u7\C�L_·�9D5B9D7\MN9 
¾� IK3&L?9D505B9 �!M�AB9DU?9
ZP`�M�T=U�C�.D-/. Hi�=.�²�7\T=UKL�AB9DMN9DC�Wu<?h�A0C�MN36507/8�9DC�:�8=<?>�@�AB36C?9DCX9DA0C�9O8=U?9O`�50A0T=U?9O8mZ�C~@N9DA05�L?9O8mp%8�9DAµ�
9DC³WY7/V6C?9O@�A0M�T=U?9DC :�C?9O8�V6AB9�A0C »�9O±�9OV6<�C?V6MN9DC?9O8�V6AB9ÆL?9DMY¹�507\M�WY7\M�<�W�V\9O±m7\C�L?9D5B@�±�9O8=L?9DC��
L�7\WYAB@�L�7\M;7\<�MNV\9O±�3\8�p%9DC?9�I_7/@N9O8=A07\5�L�AB9�Z�C?�DAB9DU4<�C?V6MN[48=7/p%@�L?9O8�1436C�C?9Àc<?`�9O8�±PA0C�L?9DC_[/7\C�C
�!M�AB9DU?9��\.�»�.@\µ-DH	]��=.

Z�<�MuL?9DCÁA0C�L?9DCÁ5B9O@N�O@N9DCÁ`�9DA0L?9DC�¹�<�C?[4@N9DC�V\9DC�7\C�C~@N9DC³��86c<�C�L?9DC�M�A0C�L�L�AB9�A0C�L�AB9DMN9DW �;7/>�AB@N9D5
`�9DM�T=U?8=AB9O`�9DC?9DCÊ1&A0Wu<�507/@�AB36C?9DC��OL�AB9�L�AB9�:�8=<?>�@�AB36Cs9DA0C?9O8�o\9O8=L?8=A0505B@N9DCs[48=7/p%@Np%8�9DAB9DC;fg50<?h\8*c36U?8�9��O9DABV\9DC��
C?3&T=UËC�A0T=U~@�7\50Ms9DA0CÀ`�9Op%8=AB9DL�ABV\9DC�L?9DMsIK3&L?9D505F��MN36C�L?9O8=CÀ5B9DL�ABV650A0T=UÆ7\50Ms9DA0C�1&T=U?8=AB@N@�7\<?p�L?9DWnrË9OV\9
9DA0C?9O8�<�W�p!7\M�MN9DC�L?9DC�:�8�[&5¶c7/8=<�C?V�MN36507/8�9O8�:�8=<?>�@�AB36C?9DC�7\C?�D<�MN9DU?9DC�.

w/­



� � �=� ���4������	�� ���=�=�
	 	��	 �P�P�������������9� � �����g	����}������� �t�!�����
	���������

����� �3��� !$#� '�
�� ���

¿sAB9DMN9DM��;7/>�AB@N9D5#`�9DM�T=U?8�9DAB`�@�±PAB9�L�7\Mso\3\8=U?9O8�V\9DU?9DC�L?9�C4<�W�9O8=A0M�T=U?9Y1&A0Wu<�507/@�AB36C?9DCÆL?9O8Ê14@�7/`�A050AB@dc7/@
<�C�LÁ�O9DAB@�50A0T=U?9DC :�C~@¶±PA0T�[&50<�C?VË9DA0C?9O8Y`�3\V\9DC?pNc3\8=WYABV\9DC WY7/V6C?9O@�A0M�T=U?9DC fg50<?h\8*c36U?8�9\.�k�AB9O8Y±PAB8=L :N9¾�
L?3&T=U°7\50M�Z�C?p!7\C?V6MN[\36C ��V6<?8=7/@�AB36C°L?9O8_1&A0Wu<�507/@�AB36C?9DC³9DA0C o\36C k�AB@N3do � ¿��9DW�36<�50A0C \ �dj�],�!k�¿U�
9DC~@¶±PA0T�[\9D5B@N9DMP7\C�7\5B�4@�A0M�T=U?9DM�IK3&L?9D505q�!A0WÎp%365BV\9DC�L?9DC�7\50Mmk�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@e`�9O�O9DA0T=U�C?9O@���o\9O8�±�9DC&�
L?9O@<��L�7\M�`�9O8�9DAB@�M�A0C MN9DA0C?9O8YZ�C?p!7\C?V6MN[\36C ��V6<?8=7/@�AB36C 9DA0C?9�o\9O8=L?8=A0505B@N9�MN@N8�36W�pqc<�U?8�9DC�L?9�fg50<?h\8*c36U?8�9
9DC~@�U�c7\5B@O.~b
CX�;7/>�AB@N9D5}a�±P<?8=L?9eV\9O�O9DABV\@<�?L�7/huL�AB9PC4<�W�9O8=A0M�T=U?9P��36C�MN@N8=<?[4@�AB36C�9DA0C?9O8�A0C�MN@�7/`�A05B9DC�o\9O8N�
L?8=A0505B@N9DC_fg50<?h\8*c36U?8�9�L�<?8=T=U_>�U?3\@N36MN>�U�c7/8=A0M�T=U?9ur°AB8�`�9D5#¿�8�9DU~±PA0C?[\9D5#9O8�p%3\8=L?9O8�@<��L�AB9�L?9D<?@�50A0T=U c<?`�9O8
L?9DCu`�9O3\`�7\T=U~@N9O@N9DCYrË9O8�@N9DCY50AB9OV\9DC�.*b
W¸k�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@�M�A0C�LÊr°AB8�`�9D5B`�9O±�9OV6<�C?V\9DC;�D<?8�:�8��O9D<&�
V6<�C?V�L?9O8sR�9O8=L?8=A05050<�C?VYC�A0T=U~@sW�9DU?8�C?3\@¶±�9DC�L�ABVZ��L�7�L�AB9Y14@dc7/8�[\9�L?9O8sR�9O8=L?8=A05050<�C?VYL?9O8�fg50<?h\8*c36U?8�9
±�9DAB@NV\9DU?9DC�L�p%8�9DA4V\9O±uc7\U�5B@g±�9O8=L?9DC�[/7\C�C�.\Z�<�MgL�AB9DMN9DW ��8=<�C�L?9�±�9O8=L?9DC�M�AB9eU�AB9O8�C�A0T=U~@go\9O8�±�9DC�L?9O@O.
¿sAB9Ê:�A0C~`�9O�DAB9DU4<�C?Vu>�U?3\@N36MN>�U�c7/8=A0M�T=U?9O8�r°AB8�`�9D5�A0C��D<?[#c<�C?p%@�ABV\9 ^ C~@N9O8=M�<�T=U4<�C?V\9DC_L?9DMPIK3&L?9D5050M�A0MN@
:N9DL?3&T=UXL�<?8=T=U�7\<�M�M�A0C�C~o\36505F�6<�Wi�\.4»�.&L�AB9Pfg50<?h\8*c36U?8�9�o\36CX9DA0C?9DWi`�9O8�9DAB@�M�o\9O8=L?8=A0505B@N9DC��67/`�9O8�MN@�7/`�Aµ�
5B9DC�Â�<�MN@�7\C�LXA0CY9DA0C?9DC�A0C�MN@�7/`�A05B9DC�Â�<�MN@�7\C�LX�D<X@N8�9DAB`�9DC�<�C�LXMN36WYAB@�L?9DC�¹�8�3\�O9Oh�L?9O8m:�A0C�MN>�9DA0M�<�C?V
� � 14@N3\8=7/V\9 
	��p%8�9DAB9O8sWY7/V6C?9O@�A0M�T=U?9O8�:�C?9O8�V6AB9Ê�D<ÆM�A0Wu<�50AB9O8�9DC�.uk�AB9O8�±PAB8=L��D<�C�c7\T=U�MN@sL�<?8=T=U_R�7/8=A07/@�Aµ�
36CÆL?9O8�7\C?pNc7\C?V650A0T=U?9DC_R�9O8=L?8=A05050<�C?V�L?9O8�fg50<?h\8*c36U?8�9u<�C~@N9O8=M�<�T=U~@<�}3\`Ë7\<�T=UÀA0W k�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@
`�9DA�U�A0C?8�9DA0T=U?9DC�L?9O8eR�9O8=L?8=A05050<�C?V�9DA0C?9 �!�;A0C?[~���¶b
C�MN@�7/`�A050AB@dc7/@�7\<?p%@N8=AB@N@�<�C�L_M�A0T=UK�D<Æ9DA0C?9O8�:�8=<?>�@�AB36C
9DC~@¶±PA0T�[\9D5B@O.gr°AB9�L�AB9Xo\9O8=L?8=A0505B@N9Xfg50<?h\8*c36U?8�9Y�D<�MN@�7\C�L?9�[\36WYWÊ@<��A0MN@�C�A0T=U~@���9OV\9DC�MN@�7\C�L L?9O8 ^ C&�
@N9O8=M�<�T=U4<�C?V �!7\5B@N9O8=C�7/@�ABo_�D<?8ÊA0U?8�9O8�:�8��O9D<?V6<�C?V�L�<?8=T=UÀ>�U?3\@N36MN>�U�c7/8=A0M�T=U?9X14@N8*c36Wu<�C?V\9DCË[/7\C�CËL�AB9
o\9O8=L?8=A0505B@N9sfg50<?h\8*c36U?8�9s�\.�»�.�L�<?8=T=U�WY7/V6C?9O@�A0M�T=U?9Ê·�9O[\36C�C?9¾º?AB36C��D<�MN@�7\C�L?9�[\36WYW�9DC�3&L?9O8�`�9O8�9DAB@�M
o\9O8=L?8=A0505B@�7\<�MÊL?9O8u��36C~o\9O[4@�AB36C�MN�O36C?9�7\<?p%@�7\<�T=U?9DC��#M�AB9DU?9XZP`�M�T=U�C�.=a4.0-&�=.gf�c<?8uL�AB9 ^ C~@N9O8=M�<�T=U4<�C?V
L?9O8sf?8�9DA0MN9O@N�D<�C?Vj�	�*·�9D5B9D7\MN9 
	�ep%8�9DAB9O8sWY7/V6C?9O@�A0M�T=U?9DCÀ:�C?9O8�V6AB9ÊA0MN@�L�7\M�k�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@s`�9DM�MN9O8
V\9O9DABV6C?9O@Ê7\50M;L�7\M�A0CË�;7/>�AB@N9D5�a�`�9O@N8=7\T=U~@N9O@N9��#L�7�M�A0T=UtA0W¢k�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@;>�8�3\`�5B9DWY5B36Ms7\<�T=U
L?9D<?@�50A0T=U�c<?`�9O8�[48=AB@�A0M�T=U?9s��36C ��V6<?8=7/@�AB36C?9DC�<�C~@N9O8=M�<�T=U?9DC�507\M�MN9DC�.
¿s7\Mso\36Ctk�¿i9DC~@¶±PA0T�[\9D5B@N9�IK3&L?9D505gA0MN@�9DA0CÀ7*º?A07\50MN�&WYW�9O@N8=A0M�T=U?9DM<��C�c7\U?9O8=<�C?V6MN±�9DA0MN9Ê[48=7/p%@Np%8�9DAµ�

9DM��s5B9DA0T=U?V\9O±PA0T=U~@O.�:�MY±PAB8=LÁL�<?8=T=U³L�AB9Æ1&<?>�9O8�>�36M�AB@�AB36C�9DA0C?9DMY·PA0C?V6MN@N8�36W�9DM��u���O±�9DAB9O8 ��[4@�ABo\9O8
M�<?`�>�U?3\@N36MN>�U�c7/8=A0M�T=U?9O8�WY7/V6C?9O@�A0M�T=U?9O8�IK36C?3\>�365B9 ��� <�C�LË9DA0C?9DM ��[4@�ABo\9DC�M�<?`�>�U?3\@N36MN>�U�c7/8=A0M�T=U?9DC
��A0C�AB9DC�MN@N8�36W�9DM�� (�[\36C�MN@N8=<�AB9O8�@ �!ZP`�`�.=a/­L�=.�¿�9O8Y@N3\8�36A0L�7\5B9K·PA0C?V6MN@N8�36W `�9DM�AB@N�O@�9DA0C?9DC k�3\8=<�MN8=7*�
L�A0<�M�
^<�C�Lt9DA0C?9DC�·uc36U?8�9DC?8=7\L�A0<�M
	�.g¿sAB9�14�&WYW�9O@N8=AB9D7\T=U�MN9�L?9DMuk�3\8=<�MÊ`�9 ��C�L?9O@ÊM�A0T=U�A0Ct9DA0C?9O8
k�AB9Op%9 � <�C~@N9O8=U�7\5B`�L?9O8u>�U?3\@N36MN>�U�c7/8=A0M�T=U?9DCt:�`�9DC?9 �

�
�Ì­��6.g¿sAB9�7\<?p�L?9O8�14�&WYW�9O@N8=AB9D7\T=U�MN9�A0C

L?9DC�ZP`�MN@dc7\C�L?9DC � !³o\36CKL?9O8Pk�3\8=<�MN9O`�9DC?9�`�9 ��C�L�50A0T=U?9DC�IK36C?3\>�365B9;L�AB9DC?9DC�L?9O8P��36W�>�9DC�M�7/@�AB36CL?9O8�L�<?8=T=UÀL?9DCË·PA0C?V6MN@N8�36W 9O8��O9D<?V\@N9DC���C�7\T=Ut7\<?h\9DCÀV\9O8=A0T=U~@N9O@N9DC � ��3\8�9DC~@N�¾�
149D5B`�MN@N[48=7/p%@�
l�%9DC?V65 .
7\<�T=U3kP343\>tf?3\8=T¾9��#M�AB9DU?9��\.�»�.�\ �\�&]���L?9DM;k�3\8=<�MO.�¿s7\M;C4<?8;7\<�M;L?9DW¢·PA0C?V6MN@N8�36W¢<�C�LÀL?9DCtIK3/�
C?3\>�365B9DCY`�9DMN@N9DU?9DC�L?9�14�&MN@N9DW 9DC~@�U�c7\5B@�9DA0C?9�[\36C?�O9DC~@N8=A0M�T=U?9sWY7/V6C?9O@�A0M�T=U?9��P� ��A0C�AB9��O±PA0M�T=U?9DC�L?9DW
·PA0C?V6MN@N8�36W <�C�L�L?9DW k�3\8=<�MN�O9DC~@N8=<�W�.�Z�<?h\9O8=U�7\5B`KL?9DM�k�3\8=<�M�A0MN@eL�7\M�14�&MN@N9DWÌMN@N8�36W�p%8�9DA .?b
C�C?9O8N�
U�7\5B`�L?9DMgk�3\8=<�Mg±PAB8=LÊ<�C~@N9O8�L?9O8go\9O8�9DA0C?p!7\T=U?9DC�L?9DC�Z�C�C�7\U�W�9�o\36C�5B3\[/7\5B9O8�Â}�&50A0C�L?9O8�V\9O36W�9O@N8=AB9�L�AB9
@N3\8�36A0L�7\5B9mf?9D50L?[\36W�>�36C?9DC~@N9eMN3sV\9O±uc7\U�5B@<�/L�7/h���8=7/p%@Np%8�9DA0U?9DAB@�V\9DW_c7/hu�s5 .&� H4. a&-&��V\9OV\9O`�9DC�A0MN@ �!M�AB9DU?9
�s5 .&�
-Dai��A0CÀk�¿U�=.�b
CÀL?9DW¢MN3�9O8=U�7\5B@N9DC?9DCÀ7/>�>�8�3Dº?A0WY7/@�ABo\9DCÆ[48=7/p%@Np%8�9DAB9DCt�s5B9DA0T=U?V\9O±PA0T=U~@;M�A0C�LÆL�AB9
f?9D50L�50A0C�AB9DCX7\C�L?9O8 m `�9O8�½#c7\T=U?9sL?9O8efg50<?h\8*c36U?8�9s<�C?9DC�L�50A0T=UXMN@�7/8�[Xo\9O8=L?8=A0505B@O.?Â�<?8m:�8��O9D<?V6<�C?V�9DA0C?9O8

w&-



9DC�L�50A0T=U?9DC�R�9O8=L?8=A05050<�C?VuA0CKL?9O8�V\9DM�7\WÊ@N9DCÀ��36C ��V6<?8=7/@�AB36C�±PAB8=L�9DA0C?9;@N3\8�36A0L�7\5B9;f?9D50L?[\36W�>�36C?9DC~@N9
WYAB@qk�A05Bp%9�L?9DM ��A0C�AB9DC�MN@N8�36W�9DM � (��D<�W 14�&MN@N9DW 7\L�L�AB9O8�@<�*±�3\`�9DA&L�AB9�14@dc7/8�[\9eL?9O8gR�9O8=L?8=A05050<�C?VPL�<?8=T=U
L?9DCYp%8�9DA?±uc7\U�5B`�7/8�9DCY»�9O@N8=7/V�L?9DM ��A0C�AB9DC�MN@N8�36W�9DM�V\9DMN@N9D<?9O8�@�±�9O8=L?9DCY[/7\C�C�.~¿s<?8=T=U�L�AB9�k�A0C?�D<�C�7\U&�
W�9ÊL?9DM ��A0C�AB9DC�MN@N8�36WYMm±PAB8=L�L�AB9ÊWY7/V6C?9O@�A0M�T=U?9 �P� ��A0C�AB9��D<K9DA0C?9O8�MN3\V\9DC�7\C�C~@N9DC �dU~�4>�9O8�`�3650A0M�T=U?9DC
fg50<?h\8*c36U?8�9 
/�%9DC?V65 . kP�4>�9O8�`�3650A0TYfg50<&º�k#<?`�9��qk�fgk��!��L�AB9�L�AB9K1&T=U�C�AB@N@�50A0C�AB9��O±�9DAB9O8YMN3\V\9DC�7\C�C~@N9O8
� ´s<�7\M�Aµ�
149O>�7/8=7/@N8=Aµº4��fg5¶c7\T=U?9DC 
 �%9DC?V65 .�´s<�7\M�Aµ�
149O>�7/8=7/@N8=Aµº4� ��7D�\9O8=M<��´;1 �q�;L�7/8=MN@N9D505B@Q�%pqc<?8�¿�9O@�7\A050M
�D<'k�fgk�M�<�C�L ´;1 ��MuM�AB9DU?9j\ �/�	]��=.�¿sAB9K��9DC�7\<�ABV\[\9DAB@�L?9DM�7/>�>�8�3Dº?A0WY7/@�ABo\9DC�[48=7/p%@Np%8�9DAB9DC �s5B9DA0T=U&�
V\9O±PA0T=U~@�M�C�A0WYWÊ@sWYAB@s7/`�C?9DU�W�9DC�L?9DC 	 = !]<�C�L 	 = 
��D<�.�¿�9O8;3\`�9O8=U�7\5B`Æo\36C �

�
�¸­��YV\9D5B9OV\9DC?9

k�9DA05�L?9O8P��36C ��V6<?8=7/@�AB36C�L�AB9DC~@�7\50M�IK3&L?9D505�9DA0C?9DM�A0C�9DA0CK¹#3\@N9DC~@�A07\5Bp%9D50L�9DA0C?V\9O`�9O@N@N9O@N9DCK[\3\8�36C�7\5B9DC
¹�507\M�WY7\5B343\>�MO.\¿s7\Mm14�&MN@N9DW¸`�9DM�AB@N�O@�MN9DT=U�M�p%8�9DAB9�¹g7/8=7\W�9O@N9O8 
�� � � !�� � ��� � <�C�L � (��\±�3\`�9DA � �gL�AB9Z�C?�D7\U�5}L?9O8mr°A0C�L�<�C?V\9DCXL?9O8ef?9D50L�50A0C�AB9DCY<�WÎL�AB9�k�3\8=<�M�7\T=U�MN9�7\C�L?9O8 m `�9O8�½#c7\T=U?9sL?9DMmk�3\8=<�M�`�9¾�
�O9DA0T=U�C?9O@O.6¿sAB9ert7\U�5�L�AB9DMN9O8���8*c3\h\9DCY5B9OV\@�L?9DC�·PA0C?V6MN@N8�36W �;<�C�L�L?9DC�·uc36U?8�9DC?8=7\L�A0<�M 	Êp%9DMN@��!M�AB9DU?9
k�¿U�=./¿sAB9�Z�C?�D7\U�5~L?9O8#r°A0C�L�<�C?V\9DC;L?9O8gf?9D50L�50A0C�AB9DC�7\CuL?9O8 m `�9O8�½#c7\T=U?9�L?9O8#o\9O8=L?8=A0505B@N9DC;fg50<?h\8*c36U?8�9
�!L?9O8�3\`�9O8=U�7\5B`Xo\36C �

�
�°­��sV\9D5B9OV\9DC?9�k�3\8=<�M�7/`�M�T=U�C�AB@N@���A0MN@�L�<?8=T=U � � � � � � � �7=��J�-=*7/8=TOT¾36M�� � = 
a�

V\9OV\9O`�9DC�.
¿s7\MKk�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@_MN@N9D505B@�A0W ^ C~@N9O8=M�T=U�AB9DL �D< L?9O8KA0C°�;7/>�AB@N9D5;a�`�9O@N8=7\T=U~@N9O@N9DC]8�9DA0C

`�AB>�36507/8�9DCX��36C ��V6<?8=7/@�AB36C�9DA0C?9�V\9DWYA0M�T=U~@�`�AB>�36507/8N� 	4<�7\L?8=<?>�36507/8�9���36C ��V6<?8=7/@�AB36C�L�7/8a�!ZP`�`�.�a&-&�=.
¿s7\WYAB@g[\36WYWÊ@�9DM�L?9O8�8�9D7\50A0MN@�A0M�T=U?9DC�IK3&L?9D5050AB9O8=<�C?VP9DA0C?9O8�7/[4@�ABo\9DCY·�9OV6AB36C�C�c7\U?9O8D.\b
C�7/[4@�ABo\9DCY·�9¾�
V6AB36C?9DC�`�9O3\`�7\T=U~@N9O@sWY7\C_C?9O`�9DCKL?9DC'�!A0WÌ7\505BV\9DW�9DA0C?9DC��O±�9DA*�mWY7/V6C?9O@�A0M�T=U?9DC`k�7\<?>�@N>�36507/8=AB@dc7/@N9DC
3\p%@�WY7\50MsMN3\V\9DC�7\C�C~@N9 �D>�7/8=7\M�AB@dc7/8�9�¹#36507/8=AB@dc7/@N9DC 
l\ �/Q	]�.�:�M�[\3\8�8�9O>�36C�L�AB9O8�@�L?9DM�±�9DAB@N9O8�9DCËMN9DU?8sV6<?@
WYAB@PL?9O8�»�9O3\`�7\T=U~@�<�C?V�o\36CÀ¹�8�3\@�<?`�9O8=7\C?�O9DC_A0CK7/[4@�ABo\9DCÀ·�9OV6AB36C?9DC'�!L�AB9uM�A0T=U_MN@N9O@�M�9DC~@�507\C?V�WY7*�
V6C?9O@�A0M�T=U?9O8�²P9D<?@N8=7\5050A0C�AB9DC���±�3ËL�AB9�²P3\8=WY7\5B[\36W�>�36C?9DC~@N9�L?9DMu>�U?3\@N36MN>�U�c7/8=A0M�T=U?9DCÁI_7/V6C?9O@Np%9D50L?9DM
L�7\M�R�3\8��O9DA0T=U?9DC�±�9DT=U�MN9D5B@<�&7\<�MN`�A050L?9DC �\M�AB9DU?9��\.&»�.;\ �/­�]��!�&L�7ÊL�AB9�o\9O8=L?8=A0505B@N9�fg50<?h\8*c36U?8�9�A0W�IK3&L?9D505
L�AB9�`�9DA0L?9DC�>�7/8=7\M�AB@dc7/8�9DC ¹#36507/8=AB@dc7/@N9DCÁo\9O8�`�A0C�L?9O@O.RG ��¿sAB9�b
C�MN@�7/`�A050AB@dc7/@u<�C�LÁ:�8=<?>�@�AB36C�9DA0C?9O8�MN365µ�
T=U?9DCt¹�8�3\@�<?`�9O8=7\C?��A0MN@s9DA0CË�O9DC~@N8=7\5B9O8Ê¹�8�3\�O9Oh_A0CÀp!7\MN@;7\505B9DCÀV\8�3\h\9DC�MN36507/8�9DCË:�8=<?>�@�AB36C?9DC �!M�AB9DU?9
ZP`�M�T=U�C�.D-/.0-&�=.
¿sAB9Y:�8�V\9O`�C�A0M�MN9�L?9DM;�;7/>�AB@N9D50M�a�±�9DA0MN9DCËL?9D<?@�50A0T=UËL�7/8=7\<?p�U�A0C���L�7/hKA0CÀ`�3\V\9DC?pNc3\8=WYABV\9DCÀWY7*�

V6C?9O@�A0M�T=U?9DCÆfg50<?h\8*c36U?8�9DCK`�9DA�7\<�MN8�9DA0T=U?9DC�L?9O8PR�9O8=L?8=A05050<�C?V�L�AB9u�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@e7\<?p%@N8=AB@N@O.�1436WYAB@
A0MN@mL�AB9s�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@�7\<�T=UKA0WÎk�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@e�D<�9O8�±m7/8�@N9DC�.�¿s7\C?9O`�9DC�[/7\C�C�A0C�L�AB9DMN9DW
14�&MN@N9DW 9DA0C?9P±�9DAB@N9O8�9sA0L?9D7\5B9sIlk�¿P��b
C�MN@�7/`�A050AB@dc7/@�7\<?p%@N8�9O@N9DC��?L�AB9PM�A0T=U�A0CX9DA0C?9O8�V65B3\`�7\5B9DC�:�º&>�7\C�M�Aµ�
36C�L?9O8�fg50<?h\8*c36U?8�9�WY7\C�ABp%9DMN@�AB9O8�@O./¿sAB9DMN9e±PAB8=LÊA0W|p%365BV\9DC�L?9DC�7\50M � k�3\8=<�M
��b
C�MN@�7/`�A050AB@dc7/@�
�`�9O�O9DA0T=U�C?9O@O.
1&AB9m±PAB8=L�7\<�MNV\9D5¶c36MN@�L�<?8=T=U�9DA0C?9�14@dc3\8=<�C?V�L?9DM��s5B9DA0T=U?V\9O±PA0T=U~@�M��O±PA0M�T=U?9DC�L?9O8 ��3\8�9DC~@N�¾�
149D5B`�MN@N[48=7/p%@
L?9O8g·uc36U?8�9e<�C�LÊL?9O8g9DC~@NV\9OV\9DC?V\9DMN9O@N�O@�V\9O8=A0T=U~@N9O@N9DC ��3\8�9DC~@N�O[48=7/p%@<�6L�AB9�L�<?8=T=UuL�AB9�rË9DT=U�MN9D5B±PAB8�[&<�C?V
L?9DM�·PA0C?V6MN@N8�36WYMeWYAB@�L?9DW^I_7/V6C?9O@Np%9D50LKL?9O8�`�9DA0L?9DC ��[4@�ABo\9DCKIK36C?3\>�365B9ÊU?9O8�o\3\8�V\9O8=<?p%9DC�±PAB8=L�.
k�¿ M�T=U�c7/@N�O@N9DC�L?9DC�1&T=U~±�9D505B±�9O8�@�L?9O8�k�3\8=<�M
��b
C�MN@�7/`�A050AB@dc7/@�7\C�7\5B�4@�A0M�T=UX7/`B�6±�3\`�9DA�M�AB9�±m7\T=U�MN9DC&�

L?9X14@dc3\8=<�C?V\9DC � 
 ��­�`�9O@N8=7\T=U~@N9O@N9DC�<�C�LÀL�AB9�f�<?h\>�<�C?[4@No\9O8=7\C?[\9O8=<�C?V�L?9O8�·uc36U?8�9�A0CÆo\9O8�9DA0C?p!7*�
T=U?9DC�L?9O8�rË9DA0MN9PA0C�»�9O@N8=7\T=U~@��O3\V\9DC�.&1&AB9mp!7\C�L?9DC��\L�7/h;L�AB9mb
C�MN@�7/`�A050AB@dc7/@#pqc<?8�U�A0C?8�9DA0T=U?9DC�LÊV\8�3\h\9Pk�3/�
8=<�MN8=7\L�AB9DC�� 
 �8�� H�!��&7\<?p%@N8=AB@N@O.&b
C�9DA0C?9O8eC4<�W�9O8=A0M�T=U?9DC ^ C~@N9O8=M�<�T=U4<�C?V�L?9DMmk�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@�M
p!7\C�L?9DC;·�36<�M�MN9Oo�9O@#7\5 .L\ H\w�](�dL�7/hPL?9O8g1&T=U~±�9D505B±�9O8�@�L?9O8�b
C�MN@�7/`�A050AB@dc7/@�L?9D<?@�50A0T=U�U�c36U?9O8#50AB9OV\@<�DC�c7\WY50A0T=U
n � oqt pq�%| x&y�r-N{��&r(p �&p�z �;o _"^@| p�t �-�	��pT�Bt �-�<�(zB��}!v	v�}!| z�p�t v&��}!�-�	p�z ]�{4�&p�| |ip�t v	pTr
1Zr({!�(x M�pTr-}!v	� }!v	��p�zFp��	p�v��;pTr-�&p�v �

�	}fzFt p���x	� p�t v	p�v �"pTr-�4r(t | | �Bt z��Jx	v�����x	� }!v��&pTr(p�v�t v��&p�v��	t pTr�M�p�zF�-�&r(t pKM�p�v	p�vO�4t ��x	| }��(t {�v	p�v�p�t v	p x	� pT�*��}�p�t v	p
^Jr-N{!y"p�v	{!r-�&x	v	���=N{��	pTr(p)1u| }!zF��}��&t �-�<�(p�}!| zBt �&r(p "@� ��pKM	x	v	�2M�p�zFt �(�T���

w\H



`�9DA 
 �]F !�.�f?9O8=C?9O8Pp!7\C�L?9DCKM�AB9���L�7/hXL�AB9;507\C?V6M�7\W�9ÊZP`�C�7\U�W�9;L?9DMPL�<?8=T=UKL?9DC ��A0C�AB9DC�MN@N8�36W � (
9O8��O9D<?V\@N9DCK@N3\8�36A0L�7\5B9DC_I_7/V6C?9O@Np%9D50L?9DMPWYAB@�L?9O8�k�c36U?9Kc<?`�9O8�L?9O8P¹�U?3\@N36MN>�U�c7/8�9;9DA0C?9;:�8=<?>�@�AB36C�L?9O8
fg50<?h\8*c36U?8�9so\9O8=U�A0C�L?9O8�@O.

k�AB9O8s±PAB8=LÆA0CÀ:�8�±�9DAB@N9O8=<�C?V�L�AB9DMN9O8�ZP8�`�9DAB@N9DCÆL�AB9�fg50<?h\8*c36U?8�9u`�9O�?c<?V650A0T=UÀL?9DM�Z�<?p%@N8�9O@N9DC�MsL?9O8
�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@e<�C~@N9O8=M�<�T=U~@<�}L�7XL�AB9DMN9uA0C��O�&50A0C�L?9O8=MN�&WYW�9O@N8=A0M�T=U?9DC�[48=7/p%@Np%8�9DAB9DC_��36C ��V6<?8=7/@�AB3/�
C?9DC�L?9DC�C�AB9DL?8=ABV6MN@N9DC�1&T=U~±�9D505B±�9O8�@m7\505B9O8mMN@N8�36W�V\9O@N8=AB9O`�9DC?9DC�Ilk�¿P��b
C�MN@�7/`�A050AB@dc7/@N9DCX`�9DM�AB@N�O@O�!M�AB9DU?9
ZP`�M�T=U�C�.=H4. ai�=.6:�M#±�9O8=L?9DC��*`�7\M�AB9O8�9DC�Lu7\<?p�L?9DC�:�8�V\9O`�C�A0M�MN9DC;o\36C�·�36<�M�MN9Oo;9O@�7\5 .u\ H\w	](��
 <�C�L�!tMN3
V\9O±uc7\U�5B@<�4L�7/h�L�AB9�k�3\8=<�M
��b
C�MN@�7/`�A050AB@dc7/@�<�C~@N9O8=L?86c<�T�[4@�±PAB8=LY<�C�LXL�AB9��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@�A0MN3650AB9O8�@�<�C&�
@N9O8=M�<�T=U~@�±�9O8=L?9DC_[/7\C�C�.}:�A0C?9Ê�D<?[#c<�C?p%@�ABV\9Ê±�9DAB@N9O8�pqc<�U?8�9DC�L?9 ^ C~@N9O8=M�<�T=U4<�C?V�L?9O8�k�3\8=<�M
��b
C�MN@�7/`�A050AB@
A0MN@;A0W k�A0C~`�50A0T�[Æ7\<?pmL�AB9Y:�8�[&5¶c7/8=<�C?V�MN36507/8�9O8Ê:�8=<?>�@�AB36C?9DCÀC�7/@\c<?8=50A0T=UÀ9O`�9DC?p!7\5050Mso\36CtV\8�3\h\9DW b
C&�
@N9O8�9DM�MN9N�!M�AB9DU?9;�;7/>�AB@N9D5�wi�=.
¿s7\M�k�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@�A0MN@Êpqc<?8�L�AB9 ^ C~@N9O8=M�<�T=U4<�C?VÀL?9O8��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@�`�3\V\9DC?pNc3\8=WYABV\9O8

fg50<?h\8*c36U?8�9DC WYAB@�f�<?h\>�<�C?[4@No\9O8=7\C?[\9O8=<�C?V�`�9DM�MN9O8�V\9O9DABV6C?9O@K7\50M�L�7\M�A0C �;7/>�AB@N9D5�a�`�9O@N8=7\T=U~@N9O@N9
IK3&L?9D505F�\L�7��D<�W¸9DA0C?9DC�L�AB9mb
C�MN@�7/`�A050AB@dc7/@gL?9O8�fg50<?h\8*c36U?8�9m`�9DA&8=<�U?9DC�L?9DW ^ W�V\9O`�<�C?V6MNp%9D50L�MN@�<�L�AB9O8�@
±�9O8=L?9DCX[/7\C�C�<�C�LY�D<�WÎ7\C�L?9O8�9DCX[\9DA0C?9s:�º&>�7\C�M�AB36CXL?9O8e·uc36U?8�9s<�C�LXMN36WYAB@�[\9DA0C�Z�C~±m7\T=U�MN9DC�L?9O8
��c7\C?V\9Ê<�C�L�L?9DMP·P7\L�A0<�MmL?9O8Pfg50<?h\8*c36U?8�9�o\3\8PL?9DWÌ:�A0C�MN9O@N�O9DCKL?9O8�b
C�MN@�7/`�A050AB@dc7/@eMN@�7/@N@-��C�L?9O@O.
Â�<�M�7\WYW�9DC?p!7\M�MN9DC�L�[/7\C�CKL�7\MPA0C�L�AB9DMN9DW �;7/>�AB@N9D5�<�C~@N9O8=M�<�T=U~@N9�14�&MN@N9DW ±PAB9�p%365BV\@PT=U�7/8=7/[4@N9¾�

8=A0M�AB9O8�@�±�9O8=L?9DC �%o\9O8�V65 .�WYAB@�ZP`�M�T=U�C�.=a4.0-&� �
	 ¿sAB9�C4<�W�9O8=A0M�T=Ut7\<?p�A0U?8�9�14@�7/`�A050AB@dc7/@Ê<�C~@N9O8=M�<�T=U~@N9DC�7\C�7\5B�4@�A0M�T=U?9DC�7/>�>�8�3Dº?A0WY7/@�ABo\9DC�[48=7/p%@
�
p%8�9DAB9DC_�s5B9DA0T=U?V\9O±PA0T=U~@N9;9DC~@�U�7\5B@N9DCK`�9O8�9DAB@�MeA0C�A0U?8�9O8�Z�C?p!7\C?V6MN[\36C ��V6<?8=7/@�AB36C�9DA0C?9�o\9O8=L?8=A0505B@N9
fg50<?h\8*c36U?8�9\.

	 :�M�V6AB`�@s[\9DA0C?9DCt��9OV\9DC�MN@N8�36W A0W Z�<?h\9DC~`�9O8�9DA0T=UËL?9O8�fg50<?h\8*c36U?8�9Q�%±PAB9�A0CÆL?9DW¢A0CÆ�;7/>�AB@N9D5
a;`�9O@N8=7\T=U~@N9O@N9DCÆ14�&MN@N9DWN�!�&MN36C�L?9O8=C�L�7\M�[48=7/p%@Np%8�9DAB9��s5B9DA0T=U?V\9O±PA0T=U~@m±PAB8=LXWYAB@�k�A05Bp%9�L?9DM�o\36C
L?9DC ��[4@�ABo\9DCKIK36C?3\>�365B9DCKMN@�7\WYW�9DC�L?9DC�>�365B36A0L�7\5B9DC�I_7/V6C?9O@Np%9D50L?9DM�[\36C�MN@N8=<�AB9O8�@O.

	 ¿sAB9K<�C~@N9O8=M�<�T=U~@N9DC [48=7/p%@Np%8�9DAB9DC³�s5B9DA0T=U?V\9O±PA0T=U~@N9_MN@N9D505B9DCÁV\9DWYA0M�T=U~@�`�AB>�36507/8N� 	4<�7\L?8=<?>�36507/8�9
��36C ��V6<?8=7/@�AB36C?9DC�L�7/8D.

¿sAB9DMN9DM³�;7/>�AB@N9D5�V650AB9DL?9O8�@ M�A0T=UÎ±PAB9 p%365BV\@O.�b
C ZP`�M�T=U�C�.Nj?. H ±PAB8=LÎL�AB9 C4<�W�9O8=A0M�T=U?9]IK9O@�U?3&L?9
`�9DM�T=U?8=AB9O`�9DC�.\b
C�ZP`�M�T=U�C�.Nj?. a;±�9O8=L?9DC�L�AB9�14@�7/`�A050AB@dc7/@�<�C�L��O9DAB@�50A0T=U?9s:�C~@¶±PA0T�[&50<�C?VÊL?9O8mfg50<?h\8*c36U?8�9
pqc<?8Y<�C~@N9O8=M�T=U�AB9DL�50A0T=U MN@�7/8�[\9_7\C?pNc7\C?V650A0T=U?9�R�9O8=L?8=A05050<�C?V\9DC�<�C~@N9O8=M�<�T=U~@O.�:�MY±�9O8=L?9DC³L�AB9_1&T=U~±�9D505µ�
±�9O8�@N9upqc<?8sL�7\MsZ�<?p%@N8�9O@N9DCÀL?9O8s�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@e`�9DMN@�A0WYWÊ@sMN3d±PAB9�L?9O8�9DC_rt7\T=U�MN@�<�WYMN8=7/@N9DCÀpqc<?8
<�C~@N9O8=M�T=U�AB9DL�50A0T=U?9gR�9O8=L?8=A05050<�C?V\9DCPV\9DW�9DM�MN9DC�.*¿s7/`�9DA\±�9O8=L?9DC;L?9O8�k�3\8=<�MN8=7\L�A0<�M 
³<�C�L�L�7\M�¹�507\M�WY7*�
»�9O@�7
��o/7/8=A0AB9O8�@O.*ZP`�M�T=U�C�.Nj?. js9DC~@�U�c7\5B@g9DA0C?9eÂ�<�M�7\WYW�9DC?p!7\M�M�<�C?V�<�C�LÊ»�9O±�9O8�@�<�C?V�L?9O8�:�8�V\9O`�C�A0M�MN9\.
:�A0C�7\<�MNpqc<�U?8=50A0T=U?9O8�R�9O8�V65B9DA0T=UYL?9O8�:�8�V\9O`�C�A0M�MN9mWYAB@gL?9O8�»�9O3\`�7\T=U~@�<�C?VÊMN36507/8�9O8�:�8=<?>�@�AB36C?9DCu9O8�p%365BV\@
V\9DMN36C�L?9O8�@PA0C��;7/>�AB@N9D5�F4.

����� ��� )9� 
�� � � '�� � � � '������

¿sAB9_1&A0Wu<�507/@�AB36C?9DC�±�9O8=L?9DCÁ±PAB9�A0CÁ�;7/>�AB@N9D5�aÀ<�C~@N9O8�R�9O8=C�7\T=U�5¶c7\M�M�ABV6<�C?VËL?9O8���8=7Do&AB@�7/@�AB36C³<�C�L
�%�D<�C�c7\T=U�MN@���L?9DM�@�U?9O8=WYA0M�T=U?9DC_¿�8=<�T�[\9DMsA0W^·P7\U�W�9DC_L?9O8sA0L?9D7\5B9DC_Ilk�¿ 7\<�MNV\9Opqc<�U?8�@O.}¿sAB9Ê�O9DAB@�50Aµ�
T=U?9s:�C~@¶±PA0T�[&50<�C?VuL?9DM�<�C~@N9O8=M�<�T=U~@N9DCK14�&MN@N9DWYM�±PAB8=LXMN36WYAB@�L�<?8=T=U�L�7\M�8�9DL�<?�DAB9O8�@N9��s5B9DA0T=U4<�C?V6M�MN�~�
@N9DW � a4. a6��� �;� a4. a\Qi�s`�9DM�T=U?8=AB9O`�9DC�.�¿sAB9Ê»�9DL�A0C?V6<�C?V � �]­XV67/8=7\C~@�AB9O8�@<�}L�7/h�C4<�W�9O8=A0M�T=U�9O8=U�7\5B@N9DC?9

w\a



ZP`�`�A050L�<�C?Vsa/­ �&IK3&L?9D505?9DA0C?9O8�`�3\V\9DC?pNc3\8=WYABV\9DC�o\9O8=L?8=A0505B@N9DC�WY7/V6C?9O@�A0M�T=U?9DCXfg50<?h\8*c36U?8�9�C�7\T=UXk�AB@N3do
� ¿��9DW�36<�50A0C \ �dj�]��%pqc<?8Ê¿�9O@�7\A050MÊM�AB9DU?9Yk�9¾º&@��=.#¿sAB9Y8�9DT=U~@N9�ZP`�`�A050L�<�C?VX�O9DABV\@uWY7/V6C?9O@�A0M�T=U?9�f?9D50L&�
50A0C�AB9DCX9DA0C?9O8P��36C ��V6<?8=7/@�AB36CKWYAB@mo\9O8=M�T=U~±PA0C�L?9DC�L?9DW ��A0C�AB9DC�MN@N8�36W � (�7\<�Me9DA0C?9O8s1&A0Wu<�507/@�AB36C�o\36C
·�36<�M�MN9Oo�9O@P7\5 .J\ H\w	]�.�¿sAB9ÊWY7/V6C?9O@�A0M�T=U?9 �P� ��A0C�AB9�A0MN@e`�507\<�U?9O8�o\3\8�V\9DU?3\`�9DC�.

ZP`�`�A050L�<�C?Vva&-�� ¿s7/8=MN@N9D5050<�C?VzL?9O8 >�U?3\@N36MN>�U�c7/8=A0M�T=U?9DC I_7/V6C?9O@N½�<?h\o\9O8�@N9DA050<�C?V2A0W k�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@<�&L�AB9�L�AB9�V\9DWYA0M�T=U~@�`�AB>�36507/8N� 	4<�7\L?8=<?>�36507/8�9e��36C ��V6<?8=7/@�AB36CYo\9O8=7\C�M�T=U�7\<�50A0T=U~@O.?I_7\C
9O8�[\9DC�C~@;L�AB9�`�9DA0L?9DCjk�7\<?>�@N>�36507/8=AB@dc7/@N9DC � � 1436C�C?9DC?½�9DT�[\9DC 
���50A0C?[&Ms<�C�LÀ8�9DT=U~@�M��s<�C�LËL�AB9�`�9DA0L?9DC
>�7/8=7\M�AB@dc7/8�9DCÀ¹#36507/8=AB@dc7/@N9DC �!fg50<?h\8*c36U?8�9DC?p!<?h\>�<�C?[4@N9���3\`�9DCÀ<�C�LÆ<�C~@N9DC0�=.�¿sAB9uV\9D5B`�9DCÀU�7/[\9DC?pNc3\8=WYAµ�
V\9DCË14@N8=<?[4@�<?8�9DC�[\9DC�C?�O9DA0T=U�C?9DC_L�AB9�1&T=U�C�AB@N@N½#c7\T=U?9uL?9O8�´s<�7\M�Aµ�
149O>�7/8=7/@N8=Aµº4�¶fg5¶c7\T=U?9DC \ �/��]#WYAB@PL?9O8
¹�U?3\@N36MN>�U�c7/8�9\.6¿sAB9�8�3\@N9DCl�%`�507\<?9DC0�#»�9O8�9DA0T=U?9�[\9DC�C?�O9DA0T=U�C?9DC���9O`�AB9O@N9�>�36M�AB@�ABo\9O8��!C?9OV67/@�ABo\9O8"��²P3\8N�
WY7\5B[\36W�>�36C?9DC~@N9ÊL?9DMPI_7/V6C?9O@Np%9D50L?9DMO.�¿sAB9ÊM�T=U~±m7/8��O9 ��A0C�AB9�MN@N9D505B@�L�AB9;WY7/V6C?9O@�A0M�T=U?9Ê²P9D<?@N8=7\5050A0C�AB9��
����� � 6��+6 ­L� �°­%��L�7/84��L�AB9�L�AB9�<�C~@N9O8=M�T=U�AB9DL�50A0T=U?9DC�¹#36507/8=AB@dc7/@N9DCK@N8�9DC�C~@O.

w*j



�s5B9DA0T=U?V\9O±PA0T=U~@N9e[48=7/p%@Np%8�9DA&M�A0C�L�.\Â�<?8 ^ C~@N9O8=M�<�T=U4<�C?V�L?9DM�:�A0C?½�<�M�MN9DM#L?9DM#@�U?9O8=WYA0M�T=U?9DC�¿�8=<�T�[&M�7\<?p
L�AB9srt7\T=U�MN@�<�WYMN8=7/@N9DC_L?9O8P�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@�±�9O8=L?9DC�9DA0C�ABV\9�L?9O8�1&A0Wu<�507/@�AB36C?9DC�WYAB@ � �³­�±PAB9¾�
L?9O8=U?365B@O.}b
CÀL�AB9DMN9DCÀfec7\505B9DC_±PAB8=LÆL�AB9�:�C~@¶±PA0T�[&50<�C?V�L?9DMÊ14�&MN@N9DWYMsL�<?8=T=UÀL�7\M;�s5B9DA0T=U4<�C?V6M�MN�&MN@N9DW
� H4.0-Dwi� �;� H4.0-DQi�P`�9DM�T=U?8=AB9O`�9DC�.
¿sAB9�²P3\8=WYAB9O8=<�C?V�L?9O8P�s5B9DA0T=U4<�C?V\9DC�9O8�p%365BV\@�7\C�7\5B3\V��D<KZP`�M�T=U�C�.�a4. H�L�<?8=T=UK��8*c3\h\9DC���L�AB9sM�A0T=U

7\<�M�L?9O8�T=U�7/8=7/[4@N9O8=A0MN@�A0M�T=U?9DC ��c7\C?V\9DC�MN[/7\507U�%pqc<?8�L�AB9�U�AB9O8)!KV\9O±uc7\U�5B@�±PAB8=L0��<�C�L�7\<�M ���(��!­ 6 ­ 6 
 � � �!��; (��!­ 6 ­ 6 
 � � �Ê<�C�L ���� (i�!­ 6 ­ 6 
 � � �N�!L?9DW 7\C?pNc7\C?V650A0T=U?9DCÁI_7/V6C?9O@Np%9D50L <�C�L�L?9O8�7\C?pNc7\C?V650A0T=U?9DC
¹�507\M�WY7\L�A0T=U~@N9�`��O±;.�Z�5Bp%o��9DC?V\9DM�T=U~±PA0C�L�ABV\[\9DAB@�7\W^ZP>�9¾º�L?9O8�fg50<?h\8*c36U?8�9	��9O8�V\9O`�9DC�.
¿sAB9�Z�<�M�L?86c<�T�[\9�pqc<?8eL�7\Me7\C?pNc7\C?V650A0T=U?9;I_7/V6C?9O@Np%9D50LKM�A0C�L�MN9DU?8�<�W�p!7\C?V\8�9DA0T=U�<�C�L�±�9O8=L?9DC�U�AB9O8

7\<�M�¹�507/@N�OV\86c<�C�L?9DCÁC�A0T=U~@�L�7/8�V\9DMN@N9D505B@ �!U�AB9O8�pqc<?8uMN9DAe7\<?pPk�¿^o\9O8�±PAB9DMN9DC0�=.�Z�50Mu¿sA0T=U~@N9Oo\9O8�@N9DA050<�C?V
±PAB8=L ; (�� ��=( V\9O±uc7\U�5B@<�}L�.}U�.�9DMPV6A05B@PA0C_L?9O8PV\9DM�7\WÊ@N9DC�1&A0Wu<�507/@�AB36C�MN`�3Dº ��� (
� -/.}¿s7�L�7\MsI_7*�
V6C?9O@Np%9D50LuA0W|k�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@�A0C�C?9O8=U�7\5B`ÊL?9O8gfg50<?h\8*c36U?8�9�MN@dc7/8�[\9O8�A0MN@g7\50M#7\<?h\9O8=U�7\5B`B�d`�9DM�AB@N�O@gL�AB9
fg50<?h\8*c36U?8�9�L�7\WYAB@�9DA0C?9�U�c36U?9O8�9m¿sA0T=U~@N9�7\50M#A0U?8�9 ^ W�V\9O`�<�C?V?./¿sAB9�1&A0Wu<�507/@�AB36C?9DC�±�9O8=L?9DCu9DC~@¶±�9DL?9O8
WYAB@ ) � � 3&L?9O8PWYAB@e9DA0C?9O8�Z�C?p!7\C?V6M�MN@dc3\8=<�C?VYL?9DM�14�&MN@N9DWYMeV\9DMN@�7/8�@N9O@9�!M�AB9DU?9;ZP`�M�T=U�C�.
j?. ai�=.RG->
¿sAB9tC4<�W�9O8=A0M�T=U?9ËIK9O@�U?3&L?9�A0MN@�7\C�7\5B3\V �D<]�;7/>�AB@N9D5�a4.P¿s7\MK��343\8=L�A0C�7/@N9DC�MN�&MN@N9DW�±PAB8=L°MN3

V\9O±uc7\U�5B@<��L�7/h�L�AB9;k�3\8=<�MN9O`�9DC?9ÊWYAB@PL?9O8P:�`�9DC?9�� � �]­��u�D<�M�7\WYW�9DC?pNc7\505B@O.uk�AB9O8P±PAB8=L�9DA0CÀ�sAB@N@N9O8
WYAB@ !�	�� !�
�� ! �;=/H ��F5� � � ��� � � � � ��� � � � � ��� � ��­ � ­6H�<�C�LÀ-¾j�- � -Dw/­ � H/­\­��sAB@N@N9O8�>�<�C?[4@N9DCo\9O8�±�9DC�L?9O@O.�r°AB9KA0C L?9DC³·�9D507*º?7/@�AB36C�MN8�9DT=U�C4<�C?V\9DC³L?9DMY�;7/>�AB@N9D50MYaÆ±�9O8=L?9DC³L�AB9Æ��9DM�T=U~±PA0C�L�ABV/�
[\9DAB@N9DC³A0C �!­ 6 ­ 6 � � � ��±uc7\U?8�9DC�LÁL?9O8YV\9DM�7\WÊ@N9DC b
C~@N9OV\8=7/@�AB36C 7\<?ps²�<�505�V\9DMN9O@N�O@<�mL�7ËU�AB9O8�[\9DA0C?9r°AB8�`�9D5B`�9O±�9OV6<�C?V\9DCX7\<?p%V\9O>�8*c7/V\@e±�9O8=L?9DC�.RG ��¿sAB9�»�9DU�7\C�L�50<�C?VuL?9O8�C4<�W�9O8=A0M�T=U?9DC�¿sA�
�<�M�AB36CX±PAB8=L
V\9OV\9DC�c<?`�9O8;�;7/>�AB@N9D5�a�o\9O8�`�9DM�MN9O8�@ ��U�AB9O8s±�9O8=L?9DCËL�AB9�R�7/8=A07/`�5B9DC ; ��C 	%�;C 
X<�C�L`C ��7\C�MN@N9D505B9�o\36C
; � ; C 	Z� ; C 
�<�C�L ; C �ÊL?9O8P[#c<�C�MN@�50A0T=U?9DC�¿sA�
�<�M�AB36CK<�C~@N9O8�±�3\8�p%9DC��}<�W^L?9DC�[#c<�C�MN@�50A0T=U?9DCKZ�C�MN@�AB9OVL?9O8m¹�507\M�WY7\L�A0T=U~@N9sA0CXL?9DCËc7\<?h\9O8�9DC�»�9O8�9DA0T=U?9DC�L?9O8�1&A0Wu<�507/@�AB36C�MN`�3DºYA0WiR�9O8=507\<?p�L?9O8�1&A0Wu<�507/@�AB36C
W_c3\V650A0T=U�MN@�V\9O8=A0C?VY�D<ÆU�7\5B@N9DC�.�Z�50MP¹g7/8=7\W�9O@N9O8s±�9O8=L?9DC � �]­ � ­6FX<�C�Lt- � ��� �i- � ��� �]­ � ­\­6F
V\9O±uc7\U�5B@O.�¿sAB9�C4<�W�9O8=A0M�T=U?9u¿sA�
�<�M�AB36C_A0MN@sA0C_L?9DCt1&A0Wu<�507/@�AB36C?9DCKL�AB9DMN9DM��;7/>�AB@N9D50M�MN@N9O@�Ms8*c7\<�WY50A0T=U
[\36C�MN@�7\C~@O.}f�c<?8�¿�9O@�7\A050M��D<?8P²�<�W�9O8=AB[�MN9DA�7\<?pgZP`�M�T=U�C�.=a4. H4. aY<�C�L�7\<?pgZ�C�U�7\C?VYZ|o\9O8�±PAB9DMN9DC�.
¿sAB9ÆR�9O8=L?8=A05050<�C?VtL?9O8�fg50<?h\8*c36U?8�9_±PAB8=L 7\C�7\5B3\V��D<]�s5 .&� a4. j~Qi��L�<?8=T=U°I_AB@N@N9D50<�C?V�c<?`�9O8�L?9DC

ZP�DA0Wu<?@¶±PA0C?[\9D5��_7\WÌZP>�9¾º�L?9O8�fg50<?h\8*c36U?8�9sV\9DW�9DM�MN9DC_<�C�L�A0WÎp%365BV\9DC�L?9DC�7\50M � � � � � `�9O�O9DA0T=U�C?9O@O.
:�M�A0MN@ � � � � � � � H�= 	 = � 
 �(�� � ���L��� � �\L�� 6 �%j?. F&-&�

n 
Toqt p t v ,�M	zF�-�	vL� R4� a<� ��M�p�zF�-�&r(t pKM�p�v	p L {!r�M�pTr(p�t �(x	v	��zF~	��}!zFp ��x&r (Jp��&x	��t pTr(x	v	���&pTrf}!v&�"N}!v	��| t �-�	p�v9oqt zF�<r(pT�(t zFt p?_
r(x	v	��z��Rp��	| pTr�t v��&pTr;v4x	� pTr(t zF�-�	p�v J pTr(p��-�	v4x	v	�f�&pTrB�<�Fr({����&t �-�<�(p���}!v	v �	t pTr;��Nx&r;t v	z��-}cM	t | p�^@| p�t �-�	��pT�Bt �-�<�(zF�"{�v�����x`_
r-}��(t {�v	p�v�v	t �-�<� t v �&pTr(zFp�| M�p�v���p�t zFpB�&x&r(�-�	��pT��Nx	�&rF�u�;pTr-�&p�vL��o } %�p��&{<�-���&t p�oqt zF�<r(pT�(t zFt pTr(x	v	��z��Rp��	| pTr;t � L pTr(| }!x&�i�&pTr
�*v<�(p��!r-}��(t {�vUzFp��&rqzF�-�	v	p�| |Z}cM	v	p��	� p�v � ��}!v	vO�	}!z�� �&z��(p�� ��x	� /�p�t �(~	x	v	�<�@�&p�zqsut v	zFpT�(��p�v	z �&pTr Q t v	� _��*v	z��-}cM	t | t �-N}��
� t � }!| | ��p�� p�t v	p�vOv�}!�-��p�t v	t ��p�v ,J| � ���p�v	��p�t �(p�v���}!| zB�	t v&r(p�t �-�	p�v�����x&�Br(p�| }!*&t pTrF�@}!v	��p�zFp��	p�v��;pTr-�&p�vL�
n ��oqt pBs *4�Fr-}!~�{�| }��(t {�v��&pTr �%}!v	��p�v<�(t }!| �"{�� ~�{�v	p�v<�(p�v��&p�z�]�}!��v	pT�F�Rp�| �&p�z;}!�3x	v<�(pTr(p�v.(@}!v����&pTr��4t ��x	| }��(t {�v	z M�{ *

� zFt p��	p ,Jv	��}!v	�-,�� b�����p�z��-}��F�(pT�qp�t v	p � p�t v	��p�zF�-�&r-N}!v	�<�(p��Bsuv<�*�Bt �-�4| x	v	���&p�zq� �&z��(p�� z�t vU�&pTr�^Jr(x	v��4w N}!�-�	p��	��
7T
�"�
/�x&r N" M�pTr(~&rUNx&�Rx	v	�O�&p�zfsut v&w�x	zFzFp�z��&pTrf~	�	{!�({�zF~	�=N}�r(t zF�-�	p�v (@}!v��`M�p��&t v	��x	v	��p�va�Bx&r-�&p��&t p��4t ��x	| }��(t {�v�� t ����

a � a ����� ��� � 
 � � 
��/x	v��Q}!x&� ��N}�rF�(z���pTr(t �-�<�(pT�(pTr ,Jv&��}!v	��zFz��-N{!r(x	v	� � zFt p��	p ,�M	zF�-�	vL���&� R"��� t ��}!� x	v<�(pTr(p�v (@}!v��
�Rp�z��(��p���}!| �(p�v	p�� ]�}!��v	pT�F�Rp�| �a�Bt p��&pTr(�	{�| ���Loqt p�zFp �5p�z��(zFt ��x	| }��(t {�vapTr(�"}cM � x�}!| t �-}��(t �Ot �&p�v<�(t zF�-�	p.(Jp�zFx	| �-}��(p � �;{UM�p�t�&t p@�9}!�-�	z��(x	� z�r-}��(p �&pTr�Q t v	� _��*v	z��-}cM	t | t �-N}��Bx	� | p��&t ��| t �-� �4t pTr$1Zr({���p�v<�J}cM	v�}!�	���

w\F



0.0 0.2 0.4 0.6 0.8
r

0

5

10

15

20

〈Φ
(r

 )〉
φ 
/π

Φloop = 2.1π

Φloop = 3.6π

Φloop = 4.9π

Φloop = 8.0π

ZP`�`�A050L�<�C?VKa\H �g·P7\L�A07\5B9�¹�8�3 ��5B9�L?9O8_c<?`�9O8uL?9DC�ZP�DA0Wu<?@¶±PA0C?[\9D5��ÁV\9DWYAB@N@N9D5B@N9DC�R�9O8=L?8=A05050<�C?V�A0W
k�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@O.

±�3\`�9DA

� � ���L��� � � ��D�=/H	� �L� 
 � ��� ��� 6 �;�-= ��
u��� 6 �;��� L � 6
D � H 
Ë7/8=TOT¾36M	� � = 
a� 6� � � �0= 3 �

�
� 
B3 � � = � G���= <�C�L

� � 7/8=T¾@�7\C@���
�
� 
B3 � �-= � �

V\9D5B@N9DC�.�k�AB9O8#`�9O�O9DA0T=U�C?9O@@D�L�AB9 ��c7\C?V\9mL?9O8gfg50<?h\8*c36U?8�9\.*¿sAB9�R�9O8=L?8=A05050<�C?VeA0MN@�9DC~@�507\C?VsL?9O8gfg50<?h\8*c36U?8�9
[\36C�MN@�7\C~@�<�C�L;9DC~@�507\C?VsL?9DMg·uc36U?8�9DC 	4<?9O8=M�T=U�C�AB@N@�M�8=7\L�A07\56o\9O8*c7\C�L?9O8=50A0T=U�.\1&AB9�C�A0WYWÊ@�o\36C�L?9O8gZ�T=U�MN9
�D<?8 m `�9O8�½#c7\T=U?9�L?9O8�·uc36U?8�9�U�A0C��D<�.�¿sAB9�R�7/8=A07/@�AB36C L?9O8�R�9O8=L?8=A05050<�C?V�±uc7\T=U�MN@�WYAB@�MN@N9DABV\9DC�L?9DW
� E =%� 
 = 	Z�P7\C�.�b
C_ZP`�`�.=a\HXM�A0C�LKL�AB9;8=7\L�A07\5B9DC_¹�8�3 ��5B9ÊL?9O8PR�9O8=L?8=A05050<�C?V�pqc<?8Po\9O8=M�T=U�AB9DL?9DC?9ÊrË9O8�@N9
o\36C � � � � � L�7/8�V\9DMN@N9D505B@O.

����� 	�������

� � �'� ��� ��	�� � #�%����� 
 � 	����

�#��'�
��
Z�50M�9O8=MN@N9O8�1&T=U?8=AB@N@�L?9O8 ^ C~@N9O8=M�<�T=U4<�C?VtA0MN@��D< c<?`�9O8�>�86c<?p%9DC���3\` L�7\MY5B9DL�ABV650A0T=U�C�c7\U?9O8=<�C?V6MN±�9DA0MN9
[48=7/p%@Np%8�9DAB9uk�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@s7\50M�Z�C?p!7\C?V6MN[\36C ��V6<?8=7/@�AB36CÆC4<�W�9O8=A0M�T=U?9O8;1&A0Wu<�507/@�AB36C?9DC�V\9O9DABV6C?9O@
A0MN@O.�k�AB9O8��D<�Wu<?h;M�A0T=U�9DA0C?9e��36C ��V6<?8=7/@�AB36C��/o\36CYL?9O8�7\C?V\9DC?36WYW�9DC�±�9O8=L?9DC�[/7\C�C��6L�7/h;M�AB9eMN3d±�36U�5
V\9OV\9DC�c<?`�9O8YL?9O8Y�;A0C?[~� IK3&L?9�7\50M�7\<�T=U V\9OV\9DC�c<?`�9O8XL?9O8�V65B3\`�7\5B9DC :�º&>�7\C�M�AB36CÁMN@�7/`�A05mA0MN@<��A0CÁ9DA0C
[48=7/p%@Np%8�9DAB9DMYC4<�W�9O8=A0M�T=U?9DM��s5B9DA0T=U?V\9O±PA0T=U~@X8�9D507*º?AB9O8�9DC³507\M�MN9DC�.�¿sAB9Kpqc<?8�L�AB9DMN9DC³k�9DMN@Xo\9O8�±�9DC�L?9O@N9
��36C ��V6<?8=7/@�AB36C�9DC~@�MN>�8=A0T=U~@YL?9O8XA0CÁk�¿n<�C~@N9O8=M�<�T=U~@N9DC �!M�AB9DU?9KL?3\8�@�ABV\9KZP`�`�.
j5�!��±�3\`�9DAeU�AB9O8�9DA0C
V\9O8=A0C?V\pqc<?V6ABVÆV\8*c3\h\9O8�9O8Xk�3\8=<�MN8=7\L�A0<�M 
 V\9O±uc7\U�5B@�±PAB8=L��#<�W L�7\M�Z�<?p%@N8�9O@N9DC MN3\V\9DC�7\C�C~@N9O8 �D»m7\50L
¹g7/@�T=U?9DM�
d��149OV6W�9DC~@N9PL?9O8�WY7/V6C?9O@�A0M�T=U?9DCY²P9D<?@N8=7\5050A0C�AB9��*L�AB9�o\36C�[\36C?[/7Do�V\9O[486c<�WYWÊ@N9DC�[\3\8�36C�7\5B9DC
f?9D50L�50A0C�AB9DC;`�9O86c<�U?8�@�±�9O8=L?9DC��6M�AB9DU?9O\ �&-��~�\H	]����D<�o\9O8=W�9DA0L?9DC��\L�7sL�AB9DMN9eC�A0T=U~@���9OV\9DC�MN@�7\C�LYL?9O8�U�AB9O8
L�<?8=T=U?V\9Opqc<�U?8�@N9DC ^ C~@N9O8=M�<�T=U4<�C?VuM�A0C�L�.~¿sAB9s¹g7/8=7\W�9O@N9O8eL?9O8�`�9O@N8=7\T=U~@N9O@N9DC���36C ��V6<?8=7/@�AB36C�M�A0C�LYA0C

w\w



ZP`�`�A050L�<�C?V�a\a �4b
MN3\½#c7\T=U?9DC�L?9O8e14@N8�36WYL�A0T=U~@N9PWYAB@ H 1 H �°­ � j � � ��� A0W¸R�3650<�W�9DC H � H � - � F5� H � H � a5�­ �
�
� a �%o\36C°3\`�9DC°<�C�L o\36C L?9O8Æ149DAB@N9ÆV\9DMN9DU?9DC0�=.�¿s7/8�V\9DMN@N9D505B@�A0MN@�L�AB9t1&A0Wu<�507/@�AB36C WYAB@� � � � � � H��0- �q� 
 � H�� H_<�C�L � �Î­K�D<�L?9DCÁÂ}9DAB@N>�<�C?[4@N9DC 
 �Á­'�!7/>�>�8�3Dº?A0WY7/@�ABo\9DMÊ7\C�7\5B�4@�A0M�T=U?9DM

�s5B9DA0T=U?V\9O±PA0T=U~@�o\36CKk�AB@N3do � ¿��9DW�36<�50A0C \ �dj�] �B� )*#Z.&�	�m<�C�L 
 �K�/� �T����X"Y5�*�	�=.

k#7/`�9D505B9Êa�7\<?p%V\9Opqc<�U?8�@O.�1&AB9;pqc<�U?8�9DC�7\<?p � � � � �i- � �/FX<�C�L � � � � � ��H��0- �q��±�36WYAB@�L�AB9�R�9O8=L?8=A05050<�C?V
L?9O8#fg50<?h\8*c36U?8�9�<�C~@N9O8=U�7\5B`ÊL?9DM�[&5B9DA0C�MN@N9DC;`�9O[/7\C�C~@N9DC�1&T=U~±�9D505B±�9O8�@N9DM�pqc<?8#L�7\M#:�A0C�MN9O@N�O9DCuL?9O8#�;A0C?[~�
b
C�MN@�7/`�A050AB@dc7/@�A0C��O�&50A0C�L?9O8=MN�&WYW�9O@N8=A0M�T=U?9DC���36C ��V6<?8=7/@�AB36C?9DCÁWYAB@�f�<?h\>�<�C?[4@No\9O8=7\C?[\9O8=<�C?VZ� ��� �
H�� F	�q�}50AB9OV\@O.�¿sAB9;o\36C_·�36<�M�MN9Oo�9O@�7\5 .@\ H\w	]�V\9Op!<�C�L?9DC?9;»�9DL�A0C?V6<�C?V�pqc<?8s14@�7/`�A050AB@dc7/@eV\9OV\9DC�c<?`�9O8PL?9O8
V65B3\`�7\5B9DCÁ:�º&>�7\C�M�AB36C�� 
 �8 F !���A0MN@�9O`�9DC?p!7\5050MÊ9O8�pqc<�505B@<�gL�7ÀU�AB9O8 
 �¢H�� H !iV6A05B@O.�¿s7\MYC?9OV67/@�ABo\9
R�3\8��O9DA0T=U?9DC�o\36C � (P`�9O±PAB8�[4@�9DA0C?9s50A0C?[&M�U�c7\C�L�ABV\9�R�9O8=L?8=A05050<�C?VN� � � ­L��A0C�C?9O8=U�7\5B`�L?9O8�fg50<?h\8*c36U?8�9\.
¿sAB9Àfg50<?h\8*c36U?8�9_`�9DM�AB@N�O@�MN36WYAB@�L�AB9DMN9D5B`�9lk�c7\C�L�ABV\[\9DAB@X±PAB9ÆL�AB9ÆA0C �;7/>�AB@N9D5sa�<�C~@N9O8=M�<�T=U~@N9\.e¿sAB9
1&A0Wu<�507/@�AB36CY±PAB8=L�WYAB@ � �°­�L�<?8=T=U?V\9Opqc<�U?8�@<�&<�WÎ��8=7/p%@Np%8�9DA0U?9DAB@��D<�V\9O±uc7\U?8=5B9DA0MN@N9DC�.XZ�<�MmZP`�`�.=a\a
V\9DU~@�U?9O8�o\3\84�/L�7/hsL�AB9�fg50<?h\8*c36U?8�9�pqc<?8gL?9DCÊ`�9O@N8=7\T=U~@N9O@N9DCY¹g7/8=7\W�9O@N9O8=M�7/@N��A0CuL?9O8gk#7/@�MN@�7/`�A05~A0MN@#<�C�L
L�7/h�L�7\MmC4<�W�9O8=A0M�T=UX9O8=U�7\5B@N9DC?9�[48=7/p%@Np%8�9DAB9;�s5B9DA0T=U?V\9O±PA0T=U~@eL?9DW�7\C�7\5B�4@�A0M�T=U?9DC�k�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@
MN9DU?8#C�7\U?9�[\36WYWÊ@O.\¿sAB9�ZP>�9¾º&V\9DM�T=U~±PA0C�L�ABV\[\9DAB@�36MN�DA05050AB9O8�@�±uc7\U?8�9DC�L;L?9O8�1&A0Wu<�507/@�AB36C;WYAB@�W�36C?3\@N36C
M�A0C?[\9DC�L?9O8#Z�W�>�50AB@�<�L?9�<�W ²�<�505 .*»�9DA&»�9O9DC�L�ABV6<�C?VsL?9O8g·�9DT=U�C4<�C?V���
 �]�/�i�#A0MN@#M�AB9m<�C~@N9O8�Q � -O­�� >
V\9Op!7\505B9DC�. ^ C~@N9O8=U�7\5B`ÀL?9O8sfg50<?h\8*c36U?8�9Ê`�A050L?9O@PM�A0T=UÆ7\CÀL?9O8s¹#36M�AB@�AB36CÆL?9O8�k�fgk|9DA0C?9Y14@N8�36WYM�T=U�A0T=U~@
7\<�Mu<�C�Lt9DMÊ[\36WYWÊ@��D<�9DA0C?9O8�5B9DA0T=U~@N9DC�Z�<�MN`�9D<�50<�C?VKL?9O8ufg50<?h\8*c36U?8�9�A0C�L�AB9DMN9DW ��9O`�AB9O@Q�%`�9DA0L?9
: 
�9O[4@N9ÊM�A0C�L�pqc<?8���36C ��V6<?8=7/@�AB36C?9DC�WYAB@eU�c36U?9O8�9O8P<�C~@N9O8�[48=AB@�A0M�T=U?9O8mR�9O8=L?8=A05050<�C?VuL?9D<?@�50A0T=U�±�9DC�ABV\9O8


 � ! � � � � ( 	 �
-\-O­XI_W F/­XI_W F/­XI_W F -O­\­XkPI_W � = �
��k#Z a\H4. j~HXI_W a4. ­/j�k#Z
H4. H - - F ­&. w\F

k#7/`�9D505B9Xa �g¹�U~�&M�AB[/7\50A0M�T=U?9X¹g7/8=7\W�9O@N9O8�9DA0C?9O8uMN@�7/`�A05B9DCt��36C ��V6<?8=7/@�AB36C�L?9DMuk�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@�MO.
f�c<?8KL�AB9ÆV\9O36W�9O@N8=A0M�T=U?9DC�¹g7/8=7\W�9O@N9O8ÆM�A0C�L°A0C°L?9O8K<�C~@N9O8=MN@N9DC|Â}9DA05B9ÀL�AB9ËA0C°L?9DC�1&A0Wu<�507/@�AB36C?9DC
o\9O8�±�9DC�L?9O@N9DCKC?3\8=WYAB9O8�@N9DCK��8*c3\h\9DC_7\<?p%V\9Opqc<�U?8�@O.?¿sAB9�o\3\8�V\9OV\9O`�9DC?9DCÀ��8*c3\h\9DC�
�� � �W!�� � ��� � <�C�L� (�5B9OV\9DCËL�AB9�rË9O8�@N9Xo\36C 	_<�C�L ��p%9DMN@O.�¿sAB9�R�9O8=L?8=A05050<�C?VXA0C�C?9O8=U�7\5B`ÀL?9O8;fg50<?h\8*c36U?8�9�`�9O@N8*c7/V\@;A0C
L�AB9DMN9O8Ê��36C ��V6<?8=7/@�AB36C � � � � � � H��0- �g.g¿sAB9�¹g7/8=7\W�9O@N9O8�9DC~@�MN>�8�9DT=U?9DCt`�A0M;7\<?p 
ÌL?9DCtrË9O8�@N9DC�A0C
L?9O8�ZP`�`�.NjXA0C�k�AB@N3do � ¿��9DW�36<�50A0C \ �dj�]�.

w6�



ZP`�`�A050L�<�C?VYa*j �}b
MN3\½#c7\T=U?9DCÀL?9O8;14@N8�36WYL�A0T=U~@N9�A0WÌR�3650<�W�9DC H � H � - � F5� H
�
H � a5��­ �

�
� a`�%o\36C

3\`�9DCÆ<�C�L�o\36CÀL?9O8;149DAB@N9uV\9DMN9DU?9DC0�=.�¿s7/8�V\9DMN@N9D505B@sA0MN@�L�AB9�1&A0Wu<�507/@�AB36CKWYAB@ � � � � � �_j � Q	�q� 
 �ÀH�� H
<�C�L � � ­&. �q)*#Z.&� ��Z�C?p!7\C?V6MN[\36C ��V6<?8=7/@�AB36Ce� H 1 H � ­ �0-DF�� � ��� � 
���­L�=.q2j)��F�-���#1&A0Wu<�507/@�AB36CÆ36U�C?9
Z�C?p!7\C?V6M�MN@dc3\8=<�C?V � H 1 H �n­ �0-DF�� � ��� � 
 �]a\Fi�=. ����X"Y5�*�	��1&A0Wu<�507/@�AB36C�WYAB@�C�7\T=U 3\`�9DCÁV\9O8=A0T=U~@N9O@N9O8
Z�C?p!7\C?V6M�MN@dc3\8=<�C?V�7\W^ZP>�9¾º�L?9O8Pfg50<?h\8*c36U?8�9�� H 1 H �°­ � H\F�� � ��� � 
 ��H\�i�=.

MN@�7/8�[�7\<�MNV\9O>�8*c7/V\@��=.
^ WiL�AB9P14@�7/`�A050AB@dc7/@gL?9O8���36C ��V6<?8=7/@�AB36CuV\9OV\9DC�c<?`�9O8�c7\<?h\9O8�9DC�14@dc3\8=<�C?V\9DC��D<Ëc<?`�9O8�>�86c<?p%9DC��d±PAB8=L

L�AB9P1&A0Wu<�507/@�AB36C�:N9O±�9DA050M�WYAB@�9DA0C?9O8�C�7\T=UY3\`�9DC�`��O±;.6<�C~@N9DC�V\9O8=A0T=U~@N9O@N9DC��47\WiZP>�9¾º�L?9O8�fg50<?h\8*c36U?8�9
5B3\[/7\50A0M�AB9O8�@N9DCÀZ�C?p!7\C?V6M�MN@dc3\8=<�C?V�±PAB9DL?9O8=U?365B@O.�k�AB9O8�`�9DA#±�9O8=L?9DCtL?9DW 14�&MN@N9DW¢o\9O8�@�AB[/7\5�V\9O8=A0T=U~@N9O@N9��
A0CÊ9DA0C?9DW|�;<?V\9D5Bo\3650<�W�9DC�WYAB@#·P7\L�A0<�M 	Ê<�W|L?9DC�ZP>�9¾ºÊV67\<?h\o\9O8�@N9DA05B@N9���9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DCuA0C�C?9O8N�
U�7\5B`�9DA0C?9DMPÂ}9DAB@N8=7\<�W�9DM 
 G � -O­Y50A0C?9D7/8e7\C�MN@N9DABV\9DC�L�o\36C_²�<�505�`�A0Mm�D<�WÌI_7*º?A0WY7\5B±�9O8�@ C G �°­ � ­6F
7\<?p%V\9O>�8*c7/V\@�<�C�L�7\C�M�T=U�50AB9Oh\9DC�L�7\<�MNV\9DM�T=U�7\5B@N9O@O.&»�9DA0L?9�14@dc3\8=<�C?V\9DC�[&50A0C?V\9DC�A0C�C?9O8=U�7\5B`uo\36C 8 H/­�� �
7\<?p�rË9O8�@N9;C�7\U?9s²�<�505}7/` �%�D<�WÌÂ}9DAB@N>�<�C?[4@ 
 �]�/�u7\<?pJC � H � -O­�� ��<�C�L,C � a � -O­�� ��pqc<?8eL�AB9
C�7\T=UK3\`�9DC�`��O±;.�C�7\T=U_<�C~@N9DC�V\9O8=A0T=U~@N9O@N9Y14@dc3\8=<�C?V5�=.�¿sAB9DMe`�9D5B9OV\@<��L�7/hXL�7\Meo\36C_k�¿ 9DC~@¶±PA0T�[\9D5B@N9
IK3&L?9D505�A0C�MN9DU?8eV6<?@N9O8�²�c7\U?9O8=<�C?V�[48=7/p%@Np%8�9DAB9u�s5B9DA0T=U?V\9O±PA0T=U~@N9ÊL�7/8=MN@N9D505B@O.
²�<�C�[/7\C�CÁ<�C~@N9O8=M�<�T=U~@�±�9O8=L?9DC��#3\`³A0W k�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@�`�9DA�7\<�MN8�9DA0T=U?9DC�LÁMN@�7/8�[\9O8�R�9O8N�

L?8=A05050<�C?VÆ9DA0C?9Æ�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@YL?9O8�fg50<?h\8*c36U?8�9Æ7\<?p%@N8=AB@N@O.�k�AB9O8��D<³±PAB8=L L�<?8=T=U³R�7/8=A07/@�AB36C L?9DM
¹g7/8=7\W�9O@N9O8=M � ��L�AB9ÊR�9O8=L?8=A05050<�C?V�L?9O8sfg50<?h\8*c36U?8�9uMN�&MN@N9DWY7/@�A0M�T=UÆ9O8=U�c36U~@O.�¿sAB9ÊR�9O8�V\8*c3\h\9O8=<�C?V�o\36C
� �Ppqc<�U?8�@s7\<?p�9DA0C?9�R�9O8�8=A0C?V\9O8=<�C?V�L?9DM�·uc36U?8�9DC?8=7\L�A0<�M�	�.�k#7/`�9D505B9uj�V6AB`�@s9DA0C?9DC c^ `�9O8�`�50A0T�[ c<?`�9O8
L�AB9�<�C~@N9O8=M�<�T=U~@N9DCt��36C ��V6<?8=7/@�AB36C?9DC�.}b
CË��36C ��V6<?8=7/@�AB36C?9DCÀWYAB@�
 � H�� H�@N8=AB@N@spqc<?8 � � � -O­�L�AB9
�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@;7\<?p .gb
W p%365BV\9DC�L?9DC�±PAB8=L�9¾º&9DW�>�507/8=A0M�T=U�L?9O8�f�7\505 � � � -DF � � � � � � �Ìj � Q	�J�
7\<�MNpqc<�U?8=50A0T=UY9O8=5¶c7\<?@N9O8�@O.?¿sAB9;L�7/8�V\9DMN@N9D505B@N9DC�:�8�V\9O`�C�A0M�MN9sM�A0C�L�L�7/`�9DA 	4<�7\50AB@�7/@�ABoYpqc<?8e7\505B9�A0C�L�AB9DMN9DW
�;7/>�AB@N9D5�<�C~@N9O8=M�<�T=U~@N9DCK[&A0C?[~�¶A0C�MN@�7/`�A05B9DCX��36C ��V6<?8=7/@�AB36C?9DC�V�c<�5B@�ABV?.
ZP`�`�.�a*jÆWY7\T=U~@�L?9D<?@�50A0T=U���L�7/hÆM�A0T=UËpqc<?8 � � � � � ��j � Q	� L�AB9X�;A0C?[~� IK3&L?9YMN9DU?8ÊL?9D<?@�50A0T=Ut7\<�M
�

`�A050L?9O@<�~9DM�[\36WYWÊ@e�D<�L?9O8e7\<�Mm�O�&50A0C�L?9O8=MN�&WYW�9O@N8=A0M�T=U?9DCXIK3&L?9D505B9DCX`�9O[/7\C�C~@N9DC�U?9D50A0M�T=U?9DCXR�9O8�p%3\8N�
Wu<�C?V�L?9O8�fg50<?h\8*c36U?8�9\.�¿sAB9�A0CÀL?9O8;»mA050L�WYAB@N@N9uV\9O�O9DABV\@N9�IK3&L?9�`�A050L?9O@�M�A0T=UËMN>�36C~@�7\C���L�.�U�.�36U�C?9
c7\<?h\9O8�9�14@dc3\8=<�C?VZ�e7\<�MO.�1&AB9Æ±PAB8=L L�<?8=T=U°L�AB9ÀA0C�C?9O8=U�7\5B` L?9O8Kfg50<?h\8*c36U?8�9Æo\3\8=U�7\C�L?9DC?9DC [&5B9DA0C?9DC
��3\8�9DC~@N�O[48=7/p%@�L�A0T=U~@N9DC_7\C?V\9O8�9OV\@O.RG �ÊZ�<?p%V\8=<�C�L�L?9O8PA0C�L?9O8�:�`�9DC?9 �

�
�°­��uo\3\8�V\9DM�T=U?8=AB9O`�9DC?9DC ��Aµ�

n � oqt p 	L{!r(p�v<�(���<r-}�� �-�&t �-�<�(p�v�zFt v�����x	� p�t v	p�vU�&x&r(�-���&t p�oqt zF�<r(pT�(t zFt pTr(x	v	��z��Rp��	| pTr�M�p�t%�&pTr@v4x	� pTr(t zF�-�	p�v J pTr(p��-�`_

w\�



C�AB9DC�MN�&WYW�9O@N8=AB9�`�9O�?c<?V650A0T=UXL?9O8m�¾�¶Z�T=U�MN9sV6A05B@�C 	Z�!­ 6 ­ 6�� � � C 
%�!­ 6 ­ 6�� � �°­ �!M�AB9DU?9sZP`�M�T=U�CPa4. H4. ai�=.¿s7\U?9O8e[/7\C�C�M�A0T=U�L?9O8eZP>�9¾º�L?9O8efg50<?h\8*c36U?8�9sC4<?8eC�7\T=U�3\`�9DC�3&L?9O8eC�7\T=U�<�C~@N9DC�`�9O±�9OV\9DC�.?¿s7�L�AB9
��3\8�9DC~@N�O[48=7/p%@�L�A0T=U~@N9DCuA0C;L�AB9DMN9O8���36C ��V6<?8=7/@�AB36C�c<?`�9O8�±PAB9OV\9DC�L�C�7\T=Uu<�C~@N9DC;V\9O8=A0T=U~@N9O@gM�A0C�L��¾`�9O±�9OV\@
M�A0T=U�L�AB9sfg50<?h\8*c36U?8�9�±uc7\U?8�9DC�L�L?9O8eb
C�MN@�7/`�A050AB@dc7/@�A0C�·PA0T=U~@�<�C?V�L?9O8���8=<�C�L?½#c7\T=U?9sL?9O8P1&A0Wu<�507/@�AB36C�M
�
`�3Dº�.&¿�9O8m8�9DT=U~@N9;k�9DA05}L?9O8mZP`�`�.=a*j��O9DABV\@eL�AB9DMN9D5B`�9P��36C ��V6<?8=7/@�AB36C��4L?9O8B:N9DL?3&T=U�9DA0C?9�[&5B9DA0C?9��4C�7\T=U
3\`�9DC�V\9O8=A0T=U~@N9O@N9_Z�C?p!7\C?V6M�MN@dc3\8=<�C?V �*C G � ­ � ­?-�� 
 G �¢Fi�Ê7\<?p%V\9O>�8*c7/V\@�±P<?8=L?9\.#b
CÁL�AB9DMN9O8X1&A0Wu<&�
507/@�AB36C�±uc7\T=U�MN@�L�AB9��;A0C?[~� IK3&L?9�A0C°c7\U�C�50A0T=U?9O8ÊrË9DA0MN9���C4<�CQ:N9DL?3&T=U�`�9O±�9OV\@�M�A0T=UÁL�AB9�fg50<?h\8*c36U?8�9
C�7\T=UË3\`�9DC�. cZ�U�C�50A0T=UÆ±PAB9�A0CÀ�O�&50A0C�L?9O8=MN�&WYW�9O@N8=A0M�T=U?9DCÆ��36C ��V6<?8=7/@�AB36C?9DCÆpqc<�U?8�@sL�7\M;Z�C~±m7\T=U�MN9DC
L?9O8;IK3&L?9YA0CÆ`�9DA0L?9DCÆfec7\505B9DCÀ�D<?8�Z�<�MN`�A050L�<�C?VY9DA0C?9O8�U?9D50A0M�T=UÆV\9Op%3\8=WÊ@N9DCÁ14@N8�36WYM�T=U�A0T=U~@<��L�AB9�L�AB9
fg50<?h\8*c36U?8�9X<�WÊ±PA0C�L?9O@,�%o\9O8�V65 .gWYAB@uZP`�`�.��K8�9DT=U~@�M��=.gb
W f�7\505�L?9O8�M�A0T=U�C�7\T=U�3\`�9DCt`�9O±�9OV\9DC�L?9DC
fg50<?h\8*c36U?8�9s[\36WYWÊ@�9DM��D<�Mdc7/@N�D50A0T=UK<�C~@N9O8=U�7\5B`KL?9O8P·uc36U?8�9;7\CKL?9O8P¹#36M�AB@�AB36C�L?9O8�k�fgk �D<?8PZ�<�MN`�A05µ�
L�<�C?VK9DA0C?9O8Êo\9O8�@�AB[/7\5B9DCÁ14@N8�36WYM�T=U�A0T=U~@<�gL�AB9XA0CË�O�&50A0C�L?9O8=MN�&WYW�9O@N8=A0M�T=U?9DCË��36C ��V6<?8=7/@�AB36C?9DC�C�A0T=U~@
7\<?p%@N8=AB@N@O.}¿sAB9�¹�8�3	:N9O[4@�AB36CÆL?9O8sfg50<?h\8*c36U?8�9u7\<?p�L�AB9���8=<�C�L?½#c7\T=U?9uL?9O8;1&A0WY50<�507/@�AB36C�MN`�3Dº�±�9DA0MN@�pqc<?8
L�AB9P7\<?p!MN@N9DABV\9DC�L?9s·uc36U?8�9P9DA0C?9�1~�¶f?3\8=WÎ<�C�LXpqc<?8�L�AB9�7/`�M�A0C?[\9DC�L?9P·uc36U?8�9�9DA0C?9�A0C~o\9O8=MN9�1~�¶f?3\8=WÎ7\<?p
�!ZP`�`�.=a*j5�=.�Z�<?p�L�AB9u»�9DL?9D<?@�<�C?V�L?9O8�o\9O8�@�AB[/7\5B9DCt14@N8�36WYM�T=U�A0T=U~@s<�C�LÆL?9O8sU?9D50A0M�T=U?9DC_R�9O8�p%3\8=Wu<�C?V
L?9O8�fg50<?h\8*c36U?8�9Xpqc<?8uL�AB9Xb
C~@N9O8�>�8�9O@�7/@�AB36C�[\3\8�36C�7\5B9O8X1&ABV6W�36A0L?9Y±PAB8=L�A0C�ZP`�M�T=U�C�.=F4.0-�7\<�MNpqc<�U?8=50A0T=U
v4x	v	���&pTr��<�Fr({����&t �-�<�(p�x	v��O��x	� }!v��&pTr(p�va}!x&�R�!r(x	v��a�&pTr ,Jv	v�}!�	� p�| {���}!| pTr./��&| t v��&pTr(z��&� � pT�Fr(t p�t va�&p�v � N}!�	p?_
r(x	v	��z��R{!r(� p�| v��&p�z �;o _"^@| p�t �-�	��pT�Bt �-�<�(zfz��(pT�(z)�"{!r(��}!v��&p�vax	v��Ur(p�| }!*&t pTr(p�vd��Nx&rfz��-}cM	t | p Q {�v�����x&r-}��(t {�v	p�v���xdzFp��&r
�4| p�t v	p�vq��pTrF�(p�v � t v��&pTrZ�4t ��x	| }��(t {�v � t ����� 
 b;v	t � �f�L�&t p+^@p�z(}!�f�(| {!r(p�v<�(���<r-}�� �%t v��&pTrZ�4t ��x	| }��(t {�v	z M�{ *@��N}!�&r(p�v��
�&pTr#(Jp��-�	v4x	v	�fx	� �T�;p�t ^Jr-N{!y"p�v	{!r-�&v4x	v	��p�vO}cM��-�


 � � 	 � � � � � =�� � � � � 	 = ��� ( ��� ��� � 	 = ��� (
H4. H F ­&. w\F H4.0- ­&. �\� ­ ­

Q ­&. j\j a4. a ­&. Q\w ­ ­
-O­ ­&. j~H a4. w ­&. Q\� ­&. ­\­6��� ­&. ­\­?-	�
-DH ­&. a6� j?. H -/. ­\­ ­&. ­6a&-	� ­&. ­6H\a
-DF ­&. a\H j?. Q -/. ­6a ­&. ­6F\Q�� ­&. ­6F\H
H/­ ­&. H6� w4. ­ -/. ­6w ­&. ­6�\��� ­&. ­~�/w
H\F ­&. H*j �~. ­ -/. ­6� ­&.0-O­6H ­&. ­6Q&-	�
a/­ ­&. H&- �4. ­ -/.0-O­ ­&.0-\-\- ­&.0-O­\­
�

a4. j Q4.0- ­&. j\j F4. ­ ­&. �/­ ­&. ­\­6F
-\-/. j ­&. a\� w4. ­ ­&. �\a ­&. ­6H&-
-Da4. Q ­&. a*j �~. ­ ­&. �6� ­&. ­6a*j
-Dw4. j ­&. a&- �4. ­ ­&. �\Q ­&. ­/j\j

k#7/`�9D505B9uj ��²P3\8=WYAB9O8�@N9�¹g7/8=7\W�9O@N9O8uL?9O8Ê1&A0Wu<�507/@�AB36C?9DCÆWYAB@ � � ! � -�<�C�L � �Ë­�MN3d±PAB9�rt7\T=U�M
�
@�<�WYMN8=7/@N9DCKL?9O8P�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@�pqc<?8�C�7\T=UK3\`�9DCK<�C�L�C�7\T=U_<�C~@N9DC�V\9O8=A0T=U~@N9O@N9�Z�C?p!7\C?V6M�MN@dc3\8=<�C&�
V\9DC�.#:�MÊA0MN@ � � � 	 =	D(� � � � � � .�¿sAB9�WYAB@;9DA0C?9DW ¿s7/VÆo\9O8=MN9DU?9DC?9DCtrt7\T=U�MN@�<�WYMN8=7/@N9DC�±P<?8=L?9DCt7\<�M
1&A0Wu<�507/@�AB36C?9DC�WYAB@eZ�C?p!7\C?V6M�MN@dc3\8=<�C?V�9O8=U�7\5B@N9DC�.

w\Q



0 5 10 15 20 25 30 35
t

-8

-6

-4

-2

0

2

ln |uapex(t
 )| ↑

ln |uapex(t
 )| ↓

ln | j |max, helical ↓

ln | j |max, helical ↑

ln | j |max, vertical ↑

ZP`�`�A050L�<�C?Vsa\F �~ZP>�9¾º&V\9DM�T=U~±PA0C�L�ABV\[\9DAB@ C �i�!­ 6 ­ 6���6 
���L?9O8�fg50<?h\8*c36U?8�9e<�C�L�WY7*º?A0WY7\5B9�14@N8�36WYL�A0T=U~@N9H � �!­ 6 ­ 6���6 
�� H � ��� A0C°L?9O8_U?9D50A0M�T=U?9DC°<�C�L°A0C L?9O8�o\9O8�@�AB[/7\5B9DC�14@N8�36WYM�T=U�A0T=U~@�pqc<?8KC�7\T=U 3\`�9DC ���%�
<�C�LÆC�7\T=UË<�C~@N9DC ���%�PV\9O8=A0T=U~@N9O@N9XZ�C?p!7\C?V6M�MN@dc3\8=<�C?V\9DCËA0CÆ5B3\V67/8=AB@�U�WYA0M�T=U?9O8�¿s7/8=MN@N9D5050<�C?V?.�:�M�M�A0C�L

 ��H�� H5� � � � � � ��j � Q	��<�C�L ����­&.*¿sAB9�7\CÊL�AB9�¿s7/@N9DC?>�<�C?[4@N9�7\C?V\9O>�7/h\@N9DC�:�º&>�36C?9DC~@�A07\5Bp!<�C?[4@�AB36C?9DC
M�A0C�L�V\9O>�<�C?[4@N9O@P7\<?p%V\9O@N8=7/V\9DC�.

9DA0C?V\9OV67\C?V\9DC�.
b
C ZP`�`�.=a\F�M�A0C�L L�AB9_�O9DAB@�50A0T=U?9Æ:�C~@¶±PA0T�[&50<�C?V�L?9O8�WY7*º?A0WY7\5B9DC°14@N8�36WYL�A0T=U~@N9DC°A0C L?9DC o\9O8N�

M�T=U�AB9DL?9DC?9DC�14@N8�36WYM�T=U�A0T=U~@N9DC�<�C�LtL�AB9YZP>�9¾º&V\9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DC�L?9O8ufg50<?h\8*c36U?8�9�pqc<?8ÊL�AB9Y`�9DA0L?9DC
`�9DM�T=U?8=AB9O`�9DC?9DCufec7\505B9�7\<?p%V\9O@N8=7/V\9DC�.~»�9DA0L?9���8*c3\h\9DC�±m7\T=U�MN9DC�±uc7\U?8�9DC�L�L?9O8�1&A0Wu<�507/@�AB36CÊ9¾º&>�36C?9DC&�
@�AB9D505�7\C�.�¿sAB9DM;A0MN@�9DA0CË[&507/8�9O8ak�A0C~±�9DA0M;L�7/8=7\<?pT��L�7/hK@�7/@�Mdc7\T=U�50A0T=Ut9DA0C?9�b
C�MN@�7/`�A050AB@dc7/@�7\<?p%@N8=AB@N@,�!L�AB9
c<?`�9O8#L�AB9�V\9DM�7\WÊ@N9�1&A0Wu<�507/@�AB36C�MN`�3DºsA0C~@N9OV\8=AB9O8�@N9�[&A0C?9O@�A0M�T=U?9�:�C?9O8�V6AB9��O9DABV\@g9O`�9DC?p!7\5050M�9DA0C;9¾º&>�36C?9DC&�
@�AB9D505B9DMert7\T=U�MN@�<�WN�=.�¿sAB9uWY7*º?A0WY7\5B9�14@N8�36WYL�A0T=U~@N9ÊA0C_L?9DCÀ14@N8�36WYM�T=U�A0T=U~@N9DC³c<?`�9O8=MN@N9DABV\@e±uc7\U?8�9DC�L
L?9O8�C�A0T=U~@�50A0C?9D7/8�9DCÀ¹�U�7\MN9�L?9O8�b
C�MN@�7/`�A050AB@dc7/@�L�AB9�WY7*º?A0WY7\5B9X14@N8�36WYL�A0T=U~@N9�A0CÀL?9O8�fg50<?h\8*c36U?8�9\.�¿sAB9
7\<?p!MN@N9DABV\9DC�L?9mfg50<?h\8*c36U?8�9�`�9O±�9OV\@�M�A0T=UuV\9O8=A0C?V\pqc<?V6ABV�M�T=U�C?9D505B9O8g7\50MgL�AB9�7/`�M�A0C?[\9DC�L?9\./¿sAB9DMgA0MN@gL�7/8=7\<?p
�D<?86c<�T�[4�D<?pqc<�U?8�9DC��}L�7/h�L�AB9uL�<?8=T=UÀL�7\M�@N3\8�36A0L�7\5B9YI_7/V6C?9O@Np%9D50LËU?9O8�o\3\8�V\9O8=<?p%9DC?9DCÀ·Yc<�T�[&MN@N9D505B[48*c7/p%@N9
<�C�L�L�AB9mZP`�`�8�9DWYM�<�C?VsL�<?8=T=U�L�AB9mk�8*c7/V6U?9DAB@�L?9DM�<�W�V\9O`�9DC�L?9DC�¹�507\M�WY7\M�<�C�L�L�AB9eZ�C�C�c7\U?9O8=<�C?Vs7\C
L?9DCKV\9DM�T=U�5B36M�MN9DC?9DCÆ»�3Dº&8=7\C�L_pqc<?8�L�AB9Ê7\<?p!MN@N9DABV\9DC�L?9ufg50<?h\8*c36U?8�9;V\9O8=A0C?V\9O8sM�A0C�L�.�:�MPA0MN@P�D<K9O8�±m7/8N�
@N9DC���L�7/hY9DA0C?9;U?3\8=AB�O36C~@�7\5�V\9O8=A0T=U~@N9O@N9�Z�C?p!7\C?V6M�MN@dc3\8=<�C?VZ��L�AB9�9DA0C?9;A0C�9O8=MN@N9O8�²�c7\U?9O8=<�C?V�`�9O�?c<?V650A0T=U
L?9O8�fg50<?h\8*c36U?8�9DC�7\T=U�MN9�7/�DA0Wu<?@�7\5&>�U�7\MN9DC~o\9O8=M�T=U?3\`�9DC?9PIK3&L?9�7\C?8�9OV\9DCYMN36505B@N9��6A0C 	4<�7\C~@�AB@�7/@�ABo�c7\U�C&�
50A0T=U?9O8erË9DA0MN9Ê7\C~±uc7\T=U�MN@�±PAB9;L�AB9�U�AB9O8�`�9O@N8=7\T=U~@N9O@N9DC_o\9O8�@�AB[/7\5B9DCÆ14@dc3\8=<�C?V\9DC�.
Z�<�M;L?9DCtZP`�`�.=a\FK<�C�Lta\wKA0MN@��D<t9DC~@�C?9DU�W�9DC���L�7/h_L�AB9�b
C�MN@�7/`�A050AB@dc7/@s±uc7\U?8�9DC�LtA0U?8�9O8;C�A0T=U~@
�

50A0C?9D7/8�9DCK¹�U�7\MN9;�D<ÆMdc7/@N@�ABV\9DC_`�9OV6A0C�C~@<��±m7\M�M�A0T=U_A0CKL?9O8�ZP`�C�7\U�W�9ÊL?9O8�ZP>�9¾º&V\9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DC
`�9DW�9O8�[4`�7/8gWY7\T=U~@O.6¿sAB9�14@N8�36WYL�A0T=U~@N9DC�A0CuL?9DCY14@N8�36WYM�T=U�A0T=U~@N9DC�C?9DU�W�9DC :N9DL?3&T=U�±uc7\U?8�9DC�LuL�AB9DMN9O8
¹�U�7\MN9�±�9DAB@N9O8��D<X<�C�L�pqc<�U?8�9DCY7\<?p�C4<�W�9O8=A0M�T=U?9eb
C�MN@�7/`�A050AB@dc7/@N9DC�.RG �m¿sAB9s1�c7/@N@�ABV6<�C?VÊL?9O8�b
C�MN@�7/`�A050AB@dc7/@
n � oqp�v �*v	z��-}cM	t | t �-N}��(p�v,��}!v	v��&x&r(�-�9p�t v	p��&p�x&�(| t �-�	p�sZr(�=N{��4x	v	�a�&pTr��=Nx	v	z��(| t �-�	p�v9oqt �ix	zFt {�v M�p���p���v	pT���;pTr-�&p�v �

�Bt p@t v �;p�t �(pTrF��Nx	�&r(p�v��&p�v��4t ��x	| }��(t {�v	p�v � �&t pJt v3,�M	zF�-�	vL��b<� a��	}�r(��p�z��(p�| | �BzFt v�� � ��p���p�t �!���Bt r-�i�4oq{!rF�0�Bt r-��}!x	�-��p�t v	p
�;p�t �(pTr(p2]�pT�(�	{4�&p ��x&r�L pTr(� p�t �&x	v	�fv4x	� pTr(t zF�-�	pTr �*v	z��-}cM	t | t �-N}��(p�v �"{!r(��p�z��(p�| | ���

�*­



ZP`�`�A050L�<�C?V�a\w � �q)*#Z.&�O�%#0h�2j)��F�-� ��ZP>�9¾º?U�c36U?9�`��O±;.�ZP>�9¾º&V\9DM�T=U~±PA0C�L�ABV\[\9DAB@�L?9O8�[&A0C?[~�¶A0C�MN@�7/`�A05B9DC
fg50<?h\8*c36U?8�9�pqc<?8�L�AB9;A0CKZP`�`�.=a*jX8�9DT=U~@�MsL�7/8�V\9DMN@N9D505B@N9u��36C ��V6<?8=7/@�AB36CKWYAB@ 
 �]H�� H5� � � � � � �°j � Q	�q�
� �°­Y<�C�L�C�7\T=UK3\`�9DC�V\9O8=A0T=U~@N9O@N9O8�Z�C?p!7\C?V6M�MN@dc3\8=<�C?V?. ����X"Y5�*�	� � 8�9D507/@�ABo\9ÊWY7/V6C?9O@�A0M�T=U?9Ê:�C?9O8�V6AB9 

A0C�L?9O8�V\9DM�7\WÊ@N9DCË1&A0Wu<�507/@�AB36C�MN`�3Dº�.

A0MN@#A0CÊ9O8=MN@N9O8 ��A0C�AB9�7\<?p�L?9DC�MN9DU?8g507\C?V6M�7\W�9DC�ZP`�p!7\5054L?9DM�o\36W ��A0C�AB9DC�MN@N8�36W � (�9O8��O9D<?V\@N9DC�@N3\8�36A0L�7*�
5B9DCXI_7/V6C?9O@Np%9D50L?9DMmWYAB@�L?9O8�k�c36U?9Yc<?`�9O8�L?9O8�¹�U?3\@N36MN>�U�c7/8�9��D<?86c<�T�[4�D<?pqc<�U?8�9DCl�!M�AB9DU?9P7\<�T=U�·�36<�M�MN9Oo
9O@Y7\5 .�\ H\w	]��=.�:�A0C?9�:�8=<?>�@�AB36CÁL?9O8Yfg50<?h\8*c36U?8�9 ��C�L?9O@�A0W ��9OV\9DC�M�7/@N�K�D< �;7/>�AB@N9D5eaÀC�A0T=U~@�MN@�7/@N@O.
b
U?8�7\C?pNc7\C?V650A0T=UK9¾º&>�36C?9DC~@�AB9D505B9O8�Z�<?p!MN@�AB9OV�<�C�L_A0U?8�9ÊU?9D50A0M�T=U?9;R�9O8�p%3\8=Wu<�C?V�`�9 ��C�L?9DCKM�A0T=U9:N9DL?3&T=U
A0CÆ7\<�MNV\9O�O9DA0T=U�C?9O@N9O8 c^ `�9O8�9DA0C�MN@�A0WYWu<�C?VXWYAB@�L?9O8�»�9O3\`�7\T=U~@�<�C?VKA0C�MN@�7/`�A05B9O8s¹�8�3\@�<?`�9O8=7\C?�O9DC���L?9¾�
C?9DCt9DM�C�A0T=U~@ÊV\9D50A0C?V\@<�#L�AB9�1436C�C?9Y�D<�o\9O8=507\M�MN9DC \ j�]�.qk�AB9O8=7\<?pm±PAB8=L�A0C�ZP`�M�T=U�C�.�F4. HÆ7\<�MNpqc<�U?8=50A0T=U
9DA0C?V\9OV67\C?V\9DC�.�¿sAB9;7\<?p!MN@N9DABV\9DC�L?9;fg50<?h\8*c36U?8�9�9O8�8�9DA0T=U~@�A0WÎR�9O8=507\<?p#L?9O8�1&A0Wu<�507/@�AB36C�A0U?8�9sL?3\>�>�9D5B@N9
Z�C?p!7\C?V6M�U�c36U?9�<�C�LÀ9DA0C?9YI_7*º?A0WY7\5BV\9DM�T=U~±PA0C�L�ABV\[\9DAB@so\36C/C � ­ �0-l�!ZP`�`�.=a\wi�=.�¿sAB9�9O8��DAB9D5B@N9YZ�<�M
�
5B9DC?[&<�C?V;L?9O8�fg50<?h\8*c36U?8�9�o\36C�A0U?8�9O8�·P<�U?9D507/V\9�A0MN@�L�7\WYAB@�7\505B9O8�rt7\U?8=M�T=U?9DA0C�50A0T=U?[\9DAB@�C�7\T=U�MN>�c<?8�`�7/8
V\8*c3\h\9O8�7\50M�A0CÊ[&A0C?[~�¶A0C�MN@�7/`�A05B9DC;�O�&50A0C�L?9O8=MN�&WYW�9O@N8=A0M�T=U?9DCÊfg50<?h\8*c36U?8�9DCQ�%9DA0C?9eMN�&MN@N9DWY7/@�A0M�T=U?9 ^ C~@N9O8N�
M�<�T=U4<�C?VKL?9O8���8*c3\h\9�L�AB9DMN9O8ÊZ�<�M�5B9DC?[&<�C?V�A0CÀ�O�&50A0C�L?9O8=MN�&WYW�9O@N8=A0M�T=U?9DCËIK3&L?9D505B9DCÀ[\36C�C~@N9�A0CËL?9O8
��AB@N9O8=7/@�<?8�C�A0T=U~@�V\9Op!<�C�L?9DC�±�9O8=L?9DC0�=.
¿sAB9�V\9DM�7\WÊ@N9mWY7/V6C?9O@�A0M�T=U?9�:�C?9O8�V6AB9�L?9DMg14�&MN@N9DWYM�C�A0WYWÊ@�<�W 8°­ � a�¹�8�3\�O9DC~@#7/`�.d¿sAB9DMN9O8�rË9O8�@

A0MN@�WYAB@eL?9O8PA0C�ZP`�M�T=U�C�.=a4. a4. aYV\9Op!<�C�L?9DC?9DC�ZP`�C�7\U�W�9;L?9O8PWY7/V6C?9O@�A0M�T=U?9DCK:�C?9O8�V6AB9�±uc7\U?8�9DC�L�L?9O8
·�9D507*º?7/@�AB36C�MN8�9DT=U�C4<�C?V�`�9DA � � H�� Q\F	��L?9DM#A0CÊ�;7/>�AB@N9D5~a�`�9O@N8=7\T=U~@N9O@N9DCY14�&MN@N9DW�o\9O8�V65B9DA0T=U~`�7/8D.*Z�<�M
ZP`�`�.�a\w�A0MN@�9O8=M�A0T=U~@�50A0T=U��DL�7/hPL�AB9�U�7\<?>�@�Mdc7\T=U�50A0T=U?9�ZP`�C�7\U�W�9�L?9O8�WY7/V6C?9O@�A0M�T=U?9DCÊ:�C?9O8�V6AB9�±uc7\U?8�9DC�L
L?9DM�Z�C�MN@N9DABV\9DC�M�<�C�L�MN36WYAB@g±uc7\U?8�9DC�L�L?9O8�U?9D50A0M�T=U?9DCuR�9O8�p%3\8=Wu<�C?V�L?9O8�fg50<?h\8*c36U?8�9m9O8�p%365BV\@<�/±PAB9mpqc<?8
L�AB9��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@g�D<�9O8�±m7/8�@N9DC�A0MN@O�!M�AB9DU?9�ZP`�M�T=U�C�.=H4. ai�=.&b
C�ZP`�M�T=U�C�F4. HÊ±PAB8=LXL�AB9�ZP`�C�7\U�W�9
L?9O8XWY7/V6C?9O@�A0M�T=U?9DC :�C?9O8�V6AB9Kpqc<?8X<�C~@N9O8=M�T=U�AB9DL�50A0T=U?9�R�9O8=L?8=A05050<�C?V\9DC�V\9DW�9DM�MN9DC <�C�L³WYAB@YL?9O8Xpqc<?8
MN36507/8�9;:�8=<?>�@�AB36C?9DC�C?3\@¶±�9DC�L�ABV\9DC_:�C?9O8�V6AB9so\9O8�V650A0T=U?9DC�.
Z�<�M�L?9DC�A0C ZP`�`�.=a\F�5B3\V67/8=AB@�U�WYA0M�T=U 7\<?p%V\9O@N8=7/V\9DC?9DC ZP>�9¾º&V\9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DC [/7\C�C�L�AB9

rt7\T=U�MN@�<�WYMN8=7/@N9�L?9O8�b
C�MN@�7/`�A050AB@dc7/@�9O8=WYAB@N@N9D5B@�±�9O8=L?9DC�.~b
C�ZP`�`�.�a6�;M�A0C�LXL�AB9�rt7\T=U�MN@�<�WYMN8=7/@N9DC�pqc<?8
Mdc7\WÊ@�50A0T=U?9�U�AB9O8�L�<?8=T=U?V\9Opqc<�U?8�@N9DC³1&A0Wu<�507/@�AB36C?9DC�7\50M�f�<�C?[4@�AB36CÁL?9O8�R�9O8=L?8=A05050<�C?V_L?9O8Yfg50<?h\8*c36U?8�9
L�7/8�V\9DMN@N9D505B@O.�f�c<?8 
 ��H�� H�±�9O8=L?9DC L�AB9Krt7\T=U�MN@�<�WYMN8=7/@N9DC :N9O±�9DA050MXpqc<?8�L�AB9Æ7\<?p!MN@N9DABV\9DC�L?9Æ<�C�L
L�AB9Ê7/`�M�A0C?[\9DC�L?9;fg50<?h\8*c36U?8�9Ê7\C?V\9OV\9O`�9DC�.}»�9DA#U�c36U?9O8�9DCKR�9O8=L?8=A05050<�C?V\9DC3� � � � � � � � � ­��J��MN@N9DABV\@sL�AB9
[&A0C?[~�¶A0C�MN@�7/`�A05B9�fg50<?h\8*c36U?8�9mA0C�7\505B9DC�fec7\505B9DC�MN>�36C~@�7\C�7\<?p ./b
C�L�AB9DMN9DC�fec7\505B9DCu±P<?8=L?9mL�AB9�1&A0Wu<�507/@�AB36C

�4-



3 4 5 6 7 8
Φloop / π

0.00

0.05

0.10

γ  a
 /v

a0

R = 2.2 ↑

R = 2.2 ↓

R = 3.4 ↑

β = 0.01 ↑

β = 0.03 ↑

β = 0.10 ↑

ZP`�`�A050L�<�C?Vea6� �drt7\T=U�MN@�<�WYMN8=7/@N9DC�L?9O8#�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@}pqc<?8��O±�9DA4<�C~@N9O8=M�T=U�AB9DL�50A0T=U?9�k�3\8=<�MN8=7\L�AB9DC

�.*¿sAB9�rt7\T=U�MN@�<�WYMN8=7/@N9DCu±P<?8=L?9DC;WYAB@@k�A05Bp%9�L?9O8#C�7\T=Uu3\`�9DCN���%��<�C�LÊC�7\T=Uu<�C~@N9DC ���%��V\9O8=A0T=U~@N9O@N9DC
ZP>�9¾º&V\9DM�T=U~±PA0C�L�ABV\[\9DAB@N9DCtL?9O8ufg50<?h\8*c36U?8�9�9O8=U�7\5B@N9DC�<�C�LtM�A0C�LË7\<?peL�AB9T:N9DC�ABV\9�Â}9DAB@;C?3\8=WYAB9O8�@<��L�AB9
`�9DC�c3\@�ABV\@m±PAB8=L��?<�W L?9DCa:N9O±�9DA050ABV\9DC�7\C?pNc7\C?V650A0T=U?9DC�·uc36U?8�9DC?8=7\L�A0<�M 	�WYAB@eZ�5Bp%o��9DC?V\9DM�T=U~±PA0C�L�ABV\[\9DAB@
�D<_L�<?8=T=U�507\<?p%9DC�. m 
�9DC?9�14�&WÊ`�365B9;`�9O�DAB9DU?9DCKM�A0T=U_7\<?p�1&A0Wu<�507/@�AB36C?9DC�WYAB@ � �K­&.}b
C_7\505B9DCÆ1&A0Wu<&�
507/@�AB36C?9DCÆWYAB@
� �K­�A0MN@�
 �ËH�� H4.�Z�C?V\9OV\9O`�9DCÀM�A0C�L_L�AB9urË9O8�@N9�o\36C �³7\<?p�L?9O8sfg50<?h\8*c36U?8�9DC�7\T=U�MN9
�D<�W Â}9DAB@N>�<�C?[4@ 
 �°­&.

WYAB@m9DA0C?9O8PC�7\T=UK<�C~@N9DCKV\9O8=A0T=U~@N9O@N9DCÀ14@dc3\8=<�C?V�±PAB9DL?9O8=U?365B@U�!M�AB9DU?9;k#7/`�9D505B9sj5�=.
Z�<�MËL?9DC rt7\T=U�MN@�<�WYMN8=7/@N9DCi[/7\C�C¸L�AB9Á[48=AB@�A0M�T=U?9ÁR�9O8=L?8=A05050<�C?V 7/`�V\9DM�T=U�c7/@N�O@�±�9O8=L?9DC�.;f�c<?8


 � H�� H�9O8�V6AB`�@�M�A0T=U � � � a�� F	�q�4±�3\`�9DA�7\WÎ1&T=U~±�9D505B±�9O8�@�L?9O8�b
C�MN@�7/`�A050AB@dc7/@�
 = 	 � FsV6A05B@O.~¿sAB9PV\9¾�
p!<�C�L?9DC?9e[48=AB@�A0M�T=U?9eR�9O8=L?8=A05050<�C?V�A0MN@�c7\U�C�50A0T=U��D<XL?9DCXA0C ^ C~@N9O8=M�<�T=U4<�C?V\9DCX�O�&50A0C�L?9O8=MN�&WYW�9O@N8=A0M�T=U?9O8
fg50<?h\8*c36U?8�9DCÀWYAB@so\9O8�V65B9DA0T=U~`�7/8�9DCÀ8=7\L�A07\5B9DCÆR�9O8=L?8=A05050<�C?V6MN>�8�3 ��5B9DC�V\9Op!<�C�L?9DC?9DCÆrË9O8�@N9DC �!M�AB9DU?9��\.
»�. \ j~w%�\j4�&]��=.6¿sAB9ert7\T=U�MN@�<�WYMN8=7/@N9DCY[�c36C�C?9DC�C�7\T=U�V\9O9DABV6C?9O@N9O8�²P3\8=WYAB9O8=<�C?V���� 	 = ��� (i\ � � � � � � ��� ]��
9O`�9DC?p!7\5050MKWYAB@ÆL?9DC|A0C�ZP`�`�.=Q³V\9O�O9DABV\@N9DC¸:�8�V\9O`�C�A0M�MN9DC]o\36C¸I_AB[&A �Tt9O@Ë7\5 .�\ j~w	]�<�C�L�»m7/@¶� �
kP9O�4o/7/9O8�@�Mj\ j4�&]�o\9O8�V650A0T=U?9DC³±�9O8=L?9DC�.�¿sAB9_U�AB9O8YV\9Op!<�C�L?9DC?9DC³rt7\T=U�MN@�<�WYMN8=7/@N9DC �O9DABV\9DC WYAB@Y�D<&�
C?9DU�W�9DC�L?9O8�R�9O8=L?8=A05050<�C?Vt9DA0C?9DC�	4<�7\50AB@�7/@�ABo³7\C�7\5B3\V\9DC°R�9O8=507\<?p,�eM�A0C�L/:N9DL?3&T=U°<�W 9O@¶±m7 9DA0C?9DC
f�7/[4@N3\8e�O±�9DA�[&5B9DA0C?9O8D.~¿sAB9DMN9O8 ^ C~@N9O8=M�T=U�AB9DL�A0MN@m7\<?p�L�AB9�U�AB9O8�o\9O8�±�9DC�L?9O@N9s8�9D507/@�ABoXU?36U?9�RsA0MN[\36M�AB@dc7/@
� � �°­ � ­6Fi�m�D<?86c<�T�[4�D<?pqc<�U?8�9DC�.RG �¿sAB9_R�9O8�V\8*c3\h\9O8=<�C?VÁL?9DMXk�3\8=<�MN8=7\L�A0<�MY7\<?p 
 � a�� j�pqc<�U?8�@X7\<?p�9DA0C?9 	4<�7\50AB@�7/@�ABo A0L?9DC~@�A0M�T=U?9
:�C~@¶±PA0T�[&50<�C?VsL?9DM�14�&MN@N9DWYMgWYAB@gV\9O8=A0C?V\9O8�9DCurt7\T=U�MN@�<�WYMN8=7/@N9DCl�!ZP`�`�.=a6���=.6f�c<?8gV\8*c3\h\9O8�9 
°C�A0WYWÊ@
`�9DA&V65B9DA0T=U?9O8�R�9O8=L?8=A05050<�C?VsL�7\M�R�9O8=U�c7\5B@�C�A0M�
 = 	u`��O±;.LD�= 	Q�%±�3\`�9DA�U�AB9O8�D�L�AB9 ��c7\C?V\9PL?9O8�fg50<?h\8*c36U?8�9
`�9O�O9DA0T=U�C?9O@��m7/`Æ<�C�L�L�AB9�[48=AB@�A0M�T=U?9�R�9O8=L?8=A05050<�C?VuC�A0WYWÊ@e�D<'� ��� �°j � ���tpqc<?8 
 �]a�� jX`�9DA 
 = 	 �
n���oqt p��Qt p��&pTr(�	{�| x	v	��p�t v	t ��pTr��&pTr@�	t pTr�M�p�zF�-�&r(t pKM�p�v	p�vd�4t ��x	| }��(t {�v	p�vO� t ��� 
:T�� TUT b pTr(�"}cMav�}!�	p���xOt �&p�v<�(t zF�-�

�&t p �"{�v
]�t �4t �� pT�f}!|��&� � 	2 0x	v�� J }�� � � �@p�����}!pTrF�(z � � �! 0��pT�Rx	v��&p�v	p�vU�9}!�-�	z��(x	� z�r-}��(p�v � ��Nx	�&rF�(p$%�p��&{<�-�a�;p�zFp�v<� _
| t �-�O� rUNx	�	pTr }!x&�0v4x	� pTr(t zF�-�	p �*v	z��-}cM	t | t �-N}��(p�vL�ioqt p��9}!�-�	z��(x	� z�r-}��(p�vZN}!v��&pTr(vUzFt �-�	M�p�t5�;p�t �(pTr(pTr�L pTrFr(t v	��pTr(x	v	���&pTr
L@t zF�"{�zFt �-N}��Jv	t �-�<�B� p��&r��

�/H



�i�=.m¿sAB9DMXA0MN@�A0C c^ `�9O8�9DA0C�MN@�A0WYWu<�C?VËWYAB@XL?9DW o\36C »m7/@¶� \ F&-"]�V\9Op!<�C�L?9DC?9DC :�8�V\9O`�C�A0M<��±�36C�7\T=U
L�AB9�[48=AB@�A0M�T=U?9�R�9O8=L?8=A05050<�C?V�A0CÀ�O�&50A0C�L?9O8=MN�&WYW�9O@N8=A0M�T=U?9DCÀfg50<?h\8*c36U?8�9DCtMN@�7/8�[À�D<�C�A0WYWÊ@<��±�9DC�CtL?9O8
·P7\L�A0<�MPL?9O8�·uc36U?8�9u[&5B9DA0CK±PAB8=L���L�.}U�.}±�9DC�C � � � 	 =	D(� � �8 -/.�b
C_k#7/`�9D505B9Êj�A0MN@ � pqc<?8�Mdc7\WÊ@�50A0T=U?9U�AB9O8�`�9O@N8=7\T=U~@N9O@N9DC���36C ��V6<?8=7/@�AB36C?9DC�7\<?p%V\9Opqc<�U?8�@O.4¿�9O8e¹g7/8=7\W�9O@N9O8 � 50AB9OV\@�pqc<?8 
 � H�� Hu<�C?V\9OpNc7\U?8
`�9DA�9DA0C�Me<�C�L�pqc<?8 
 � a�� jY`�9O8�9DAB@�M�L?9D<?@�50A0T=U�<�C~@N9O8�9DA0C�MO.
Â�<?8 ^ C~@N9O8=M�<�T=U4<�C?V�L?9DM�:�A0C?½�<�M�MN9DMPL?9DM�@�U?9O8=WYA0M�T=U?9DCÀ¿�8=<�T�[&Ms±P<?8=L?9DC_pqc<?8 
 �iH�� H�L�AB9Y1&Aµ�

Wu<�507/@�AB36C?9DC�WYAB@ � � � � � ��j � Q	��<�C�L � � � � � �K� � ­��d:N9O±�9DA050M#pqc<?8�L?8�9DA4o\9O8=M�T=U�AB9DL?9DC�MN@�7/8�[\9��~7\C?pNc7\C?V650A0T=U
U?36W�3\V\9DC?9�¿�8=<�T�[4>�8�3 ��5B9�±PAB9DL?9O8=U?365B@O.O¿s7/`�9DA\±P<?8=L?9�L?9O8�@�U?9O8=WYA0M�T=U?9�¿�8=<�T�[�MN3eV\9O±uc7\U�5B@<�dL�7/h��D<�W
Â}9DAB@N>�<�C?[4@ 
 �i­�9DC~@�507\C?VKL?9O8;fg50<?h\8*c36U?8�9DC�7\T=U�MN9 �!7\<?pmL?9O8 H Õ H � �"A @
?�
�A0MN@��q:N9O±�9DA050M�� �i­ � ­?-��
� � ­ � ­6at`��O±;.�� � ­ �0-KV6A05B@O.�¿sAB9_:�A0C~`�9O�DAB9DU4<�C?VËL?9DMY@�U?9O8=WYA0M�T=U?9DC³¿�8=<�T�[&MYpqc<�U?8�@�9O`�9DC?p!7\5050M
7\<?p�9DA0C?9 	4<�7\50AB@�7/@�ABoÆA0L?9DC~@�A0M�T=U?9Y:�C~@¶±PA0T�[&50<�C?V�L?9DM�14�&MN@N9DWYM;WYAB@sV\9O8=A0C?V\9O8�9DCËrt7\T=U�MN@�<�WYMN8=7/@N9DC��
±�3\`�9DAmL�AB9DMN9�WYAB@�MN@N9DABV\9DC�L?9DW�7\C?pNc7\C?V650A0T=U?9DC ¿�8=<�T�[ÁW�36C?3\@N36C³7/`�C?9DU�W�9DC �!ZP`�`�.=a6���=.�f?365BV650A0T=U
±�9O8=L?9DC WYAB@ � � ­�L�AB9_C�AB9DL?8=ABV6MN@N9DC 1&T=U~±�9D505B±�9O8�@N9_L?9O8��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@�A0C³L?9DCj:N9O±�9DA050ABV\9DC
��36C ��V6<?8=7/@�AB36C?9DC�V\9Op!<�C�L?9DC�.
1&T=U�50AB9Oh650A0T=U�[/7\C�C C?3&T=U c<?`�9O8�>�86c<?p%@�±�9O8=L?9DC���3\`^L�AB9 fg50<?h\8*c36U?8�9 A0CÎC4<�W�9O8=A0M�T=UÎ9O8=U�7\5B@N9¾�

C?9DC��s5B9DA0T=U?V\9O±PA0T=U~@�MN[\36C ��V6<?8=7/@�AB36C?9DC���L�AB9YM�A0T=UtC�7\U?9X<�C~@N9O8=U�7\5B`tL?9DM�1&T=U~±�9D505B±�9O8�@N9DMÊL?9O8Ê�;A0C?[~�
b
C�MN@�7/`�A050AB@dc7/@;`�9 ��C�L?9DC���9DA0C?9�MN@�7/`�A05B9�U?9D50A0M�T=U?9XR�9O8�p%3\8=Wu<�C?VÆ7\<�MN`�A050L?9O@O.�¿sAB9DMN9�f?8=7/V\9�A0MN@Êpqc<?8�L�AB9
:�8�[&5¶c7/8=<�C?V_>�9O8=M�A0MN@N9DC~@N9O8Y1&ABV6W�36A0L?9�o\36CÁb
C~@N9O8�9DM�MN93�!M�AB9DU?9�ZP`�M�T=U�C�.=a4. j?. ai�=.���9DA0C?9�L?9O8�`�9O@N8=7\T=U&�
@N9O@N9DCÁ�s5B9DA0T=U?V\9O±PA0T=U~@�MN[\36C ��V6<?8=7/@�AB36CË±�9DA0MN@�:N9DL?3&T=UtZ�C?�O9DA0T=U?9DC�U?9D50A0M�T=U?9O8sR�9O8�p%3\8=Wu<�C?V_7\<?p .�¿sAB9
fg50<?h\8*c36U?8�9�L?9O8���36C ��V6<?8=7/@�AB36C�WYAB@ 
 �nH�� H5� � � �nQÆ<�C�L � � � � � �°a�� a	�q��L�AB9�MN9DU?8�C�7\U?9�7\W
1&T=U~±�9D505B±�9O8�@YL?9O8X�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@u50AB9OV\@<��8�9D507*º?AB9O8�@YMN9D5B`�MN@YC�7\T=U 9DA0C?9O8Y8�9D507/@�ABo�MN@�7/8�[\9DC���C�7\T=U
3\`�9DC�V\9O8=A0T=U~@N9O@N9DCÆZ�C?p!7\C?V6M�MN@dc3\8=<�C?V`�*C G � ­ � ­6F5� 
 G �¸-O­L�eA0CKA0U?8�9�7\C?pNc7\C?V650A0T=U?9Êf?3\8=WÌ36U�C?9�:N9OV650Aµ�
T=U?9DM�Z�C?�O9DA0T=U?9DC�9DA0C?9O8�U?9D50A0M�T=U?9DC�R�9O8�p%3\8=Wu<�C?V?.~¿sAB9PL�<?8=T=U�L�AB9 � R�9O8=7\C?[\9O8=<�C?V 
PL?9O8�fg50<?h\8*c36U?8�9eA0C
L?9O8#:�`�9DC?9 �

�
�°­��eU?9O8�o\3\8�V\9O8=<?p%9DC?9�»�8�9DT=U4<�C?VsL?9O8g7*º?A07\5B9DC�14�&WYW�9O@N8=AB9�L?9DM#k�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@�M

V\9DC�c<?V\@�C�A0T=U~@<�}<�WÌ>�9O8=M�A0MN@N9DC~@N9�1&ABV6W�36A0L?9��D<K9O8��O9D<?V\9DC�.;k�AB9O8�pqc<?8PM�A0C�L�MN@dc7/8�[\9O8�9�:�A0C?V\8=A�
�9;A0CKL�7\M
�s5B9DA0T=U?V\9O±PA0T=U~@��%�\.�»�.}9DA0C?9ÊV\9O9DABV6C?9O@N9�:�8=MN9O@N�D<�C?V�L?9DM ��A0C�AB9DC�MN@N8�36WYM � (4�e9O8�p%3\8=L?9O8=50A0T=U�.�:�C~@�MN>�8�9¾�
T=U?9DC�L?9eMN�&MN@N9DWY7/@�A0M�T=U?9 ^ C~@N9O8=M�<�T=U4<�C?V\9DC�50AB9OV\9DC�:N9DL?3&T=U�7\<?h\9O8=U�7\5B`YL?9DM�·P7\U�W�9DC�M�L�AB9DMN9O8�ZP8�`�9DAB@O.

����� � � � �() )9��� ! � � �@� ��� � � � � � � � 
 ��� ���

	 ¿s7\M�o\36Cuk�AB@N3do � ¿��9DW�36<�50A0CN\ �dj�]~9DC~@¶±PA0T�[\9D5B@N9m7\C�7\5B�4@�A0M�T=U?9�<�C�L�C�c7\U?9O8=<�C?V6MN±�9DA0MN9�[48=7/p%@Np%8�9DAB9
�s5B9DA0T=U?V\9O±PA0T=U~@�8�9D507*º?AB9O8�@�pqc<?8�R�9O8=L?8=A05050<�C?V\9DC��\L�AB9�<�C~@N9O8=U�7\5B`XL?9DMe1&T=U~±�9D505B±�9O8�@N9DMmL?9O8��;A0C?[~�
b
C�MN@�7/`�A050AB@dc7/@g50AB9OV\9DC��6A0Cu9DA0C�[48=7/p%@Np%8�9DAB9DM�C4<�W�9O8=A0M�T=U?9DM��s5B9DA0T=U?V\9O±PA0T=U~@<�~L�7/h;L?9O8�7\C�7\5B�4@�A0M�T=U?9DC
Z�<�MNV67\C?V6MN[\36C ��V6<?8=7/@�AB36C;MN9DU?8�c7\U�C�50A0T=UsA0MN@O. m `�9O8=U�7\5B`s9DA0C?9O8�[48=AB@�A0M�T=U?9DC�R�9O8=L?8=A05050<�C?V ��� @N8=AB@N@
L�AB9��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@m7\<?p .

	 ^ C~@N9O8³R�9O8�±�9DC�L�<�C?ViL?9DM k�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@�M³±P<?8=L?9°9O8=MN@�WY7\50ABV 9DA0C?9 ^ C~@N9O8=M�<�T=U4<�C?V/�
L?9O8K�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@Y9DA0C?9O8�`�3\V\9DC?pNc3\8=WYABV\9DC°WY7/V6C?9O@�A0M�T=U?9DC]fg50<?h\8*c36U?8�9Ë<�C~@N9O8K»�9O86c<�T�[~�
M�A0T=U~@�ABV6<�C?V L?9O8 f�<?h\>�<�C?[4@No\9O8=7\C?[\9O8=<�C?V�L�<?8=T=U?V\9Opqc<�U?8�@O. ¿s7/`�9DA]±P<?8=L?9DC pqc<?8 <�C~@N9O8N�
M�T=U�AB9DL�50A0T=U?9sV\9O36W�9O@N8=A0M�T=U?9Ê��36C ��V6<?8=7/@�AB36C?9DC�L?9O8s1&T=U~±�9D505B±�9O8�@�L?9O8�b
C�MN@�7/`�A050AB@dc7/@m`�9DMN@�A0WYWÊ@
MN3d±PAB9�L�AB9ert7\T=U�MN@�<�WYMN8=7/@N9DCXL?9O8�b
C�MN@�7/`�A050AB@dc7/@�c<?`�9O8�9DA0C?9DC�±�9DAB@N9DCY»�9O8�9DA0T=UXL?9O8�R�9O8=L?8=A05050<�C?V
V\9DW�9DM�MN9DC�.

�/a



	 rË9DMN9DC~@�50A0T=U?9Ë:�ABV\9DC�M�T=U�7/p%@N9DC L?9O8��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@<��±PAB9Æ�\.e»�.eA0U?8�9Ë1&T=U~±�9D505B±�9O8�@N9À<�C�L
rt7\T=U�MN@�<�WYMN8=7/@N9DCtMN3d±PAB9�L�7\M�Z�<?p%@N8�9O@N9DCÆ9DA0C?9O8�U?9D50A0M�T=U_V\9Op%3\8=WÊ@N9DC�14@N8�36WYM�T=U�A0T=U~@sM�A0C�LÆA0W
U�AB9O8e`�9O@N8=7\T=U~@N9O@N9DCË14�&MN@N9DWÌ7\C�7\5B3\VY�D<��O�&50A0C�L?9O8=MN�&WYW�9O@N8=A0M�T=U?9DC�fg50<?h\8*c36U?8�9DC�W�3&L?9D505B9DC�.

	 ¿s7/86c<?`�9O8�U�A0C�7\<�MY±P<?8=L?9DC³pqc<?8�L?9DC f�7\505sL?9O8�C�7\T=U 3\`�9DC V\9O8=A0T=U~@N9O@N9DC]�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@
�O±�9DA�±�9DMN9DC~@�50A0T=U?9À: 
�9O[4@N9ÀL?9O8��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@�V\9Op!<�C�L?9DC���L�AB9ÆA0C³�O�&50A0C�L?9O8=MN�&WYW�9O@N8=Aµ�
M�T=U?9DCKIK3&L?9D505B9DC�C�A0T=U~@m7\<?p%@N8�9O@N9DC�.�¿sAB9DMN9�M�A0C�LXL�AB9sMN@�7/8�[\9;Z�<�M�5B9DC?[&<�C?VÊL?9O8efg50<?h\8*c36U?8�9s7\<�M
A0U?8�9O8�·P<�U?9D507/V\9�`�9DA�L?9O8P»�9O±�9OV6<�C?VXA0C�L�7\Ms��9O`�AB9O@�C�AB9DL?8=ABV\9O8�9O8ef?9D50L�MN@dc7/8�[\9u<�C�L�L�AB9�Z�<�M
�
`�A050L�<�C?VÊ9DA0C?9O8�o\9O8�@�AB[/7\5B9DCÆ14@N8�36WYM�T=U�A0T=U~@�<�C~@N9O8=U�7\5B`KL?9O8P7\<?p!MN@N9DABV\9DC�L?9DCKfg50<?h\8*c36U?8�9\.

	 ¿s7\M�L�<?8=T=U³L?9DC ��A0C�AB9DC�MN@N8�36W�L?9DMXk�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@�MX9O8��O9D<?V\@N9ÀMN@�7/8�[\9_@N3\8�36A0L�7\5B9ÆI_7*�
V6C?9O@Np%9D50LYo\9O8=U�A0C�L?9O8�@�L�AB9�:�8=<?>�@�AB36C�L?9O8�7\<?p!MN@N9DABV\9DC�L?9DC�[&A0C?[~�¶A0C�MN@�7/`�A05B9DCufg50<?h\8*c36U?8�9\.~¿sAB9DMN9DM
·�9DM�<�5B@�7/@mA0MN@�A0W k�A0C~`�50A0T�[�7\<?p�L�AB9sIK3&L?9D5050AB9O8=<�C?V;MN36507/8�9O8m:�8=<?>�@�AB36C?9DC�:N9DL?3&T=U�C4<?8�7\<?p�L?9DC
9O8=MN@N9DC�»m50A0T�[À9DC~@N@dc7\<�M�T=U?9DC�L�.�¿sAB9X:�C~@¶±PA0T�[&50<�C?VKL?9O8ufg50<?h\8*c36U?8�9�V6AB`�@;»�9O3\`�7\T=U~@�<�C?V\9DCÁA0C&�
MN@�7/`�A05B9O8e¹�8�3\@�<?`�9O8=7\C?�O9DC��?L?9O8�9DC�Z�<?p!MN@�AB9OV�o\3\8PL?9DWÎR�9O8=507\M�MN9DC�L?9O8�1436C�C?9s�D<�W^14@�A05050MN@�7\C�L
[\36WYWÊ@<�?A0CX7\<�MNV\9O�O9DA0T=U�C?9O@N9O8mrË9DA0MN9�±PAB9DL?9O8��!M�AB9DU?9�U�AB9O8��D<XZP`�M�T=U�C�.=F4. Hi�=.?¿sAB9DM�<�C~@N9O8=MN@\c<?@N�O@
L�AB9�MN9DAB@�507\C?V\9DW�`�9O[/7\C�C~@N9�b
L?9O9��&L�7/hu[\36W�>�7/[4@N9�fg507/8�9DMmL�<?8=T=U�L�AB9��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@�WY7*�
V6C?9O@�A0M�T=U?9O8Pfg50<?h\8*c36U?8�9DC�7\<�MNV\9D5¶c36MN@�±�9O8=L?9DC�[�c36C�C?9DC�.

	 ¿sAB9_1&A0Wu<�507/@�AB36C�MN9O8�V\9O`�C�A0M�MN9�L?9D<?@N9DC L�7/86c<?`�9O8�U�A0C�7\<�M�7\<�M�W�9DU?8�9O8�9DC ��86c<�C�L?9DC�L?9D<?@�50A0T=U
L�7/8=7\<?puU�A0C��mL�7/h³L�AB9À�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@�A0C `�3\V\9DC?pNc3\8=WYABV\9DC WY7/V6C?9O@�A0M�T=U?9DC fg50<?h\8*c36U?8�9DC
7\<�T=UÆ7\50MP7\<�M�5¶c36MN9DC�L?9O8P¹�8�3\�O9Oh�V\8�3\h6MN[/7\50ABV\9O8sMN36507/8�9O8�:�8=<?>�@�AB36C?9DCKA0CKf?8=7/V\9�[\36WYWÊ@O.�¿sAB9DMN9
M�A0C�L�A0W 9DA0C?�O9D50C?9DC	�

-/.P¿sAB9Ê7\<?p!MN@N9DABV\9DC�L?9;fg50<?h\8*c36U?8�9s±�9DA0MN@�9DA0C?9;U?9D50A0M�T=U?9�R�9O8�p%3\8=Wu<�C?VY7\<?pT��±PAB9�M�AB9;7\<�T=U_A0C
o&AB9D5B9DC�7\<�MN`�8�9DT=U?9DC�L?9DC�¹�8�3\@�<?`�9O8=7\C?�O9DC�`�9O3\`�7\T=U~@N9O@P±PAB8=L�.

H4.P¿sAB9�U?36U?9�Z�<�M�5B9DC?[&<�C?V_L?9O8�7\<?p!MN@N9DABV\9DC�L?9DC�fg50<?h\8*c36U?8�9�7\<�M�A0U?8�9O8u·P<�U?9D507/V\9�L?9D<?@N9O@
L�7/8=7\<?p�U�A0C��dL�7/hsL?9O8gZ�<?p!MN@�AB9OVsL?9O8g·uc36U?8�9m5B9DL�ABV650A0T=U;L�<?8=T=UuL�7\M#A0W|k�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@
<�C?8�9D7\50A0MN@�A0M�T=U³MN@�7/8�[\9À<�W�V\9O`�9DC�L?9ÆI_7/V6C?9O@Np%9D50L V\9DMN@N3\>�>�@�±PAB8=L�.�¿sAB9DMX±PAB8=L³A0C ZP`?�
M�T=U�C�.=F4. aYWYAB@ k�A05Bp%9s9DA0C?9O8�IK3&L�A���[/7/@�AB36C�L?9DMPIK3&L?9D5050Mm`�9DMN@dc7/@�ABV\@O.

a4.P¿sAB9�M�A0T=UÊ<�C~@N9O8=U�7\5B`ÊL?9O8#fg50<?h\8*c36U?8�9�`�A050L?9DC�L?9go\9O8�@�AB[/7\5B9m14@N8�36WYM�T=U�A0T=U~@#A0MN@�L�7\M��O9DC~@N8=7\5B9
:�5B9DW�9DC~@�L?9DM�MN9DAB@�S67\U?8�9DC�±�9DAB@N9DMN@NV\9DU?9DC�L�7/[4�O9O>�@�AB9O8�@N9DC �/14@�7\C�L�7/8=L�W�3&L?9D5050M 
Ppqc<?8�L�AB9
k�7\<?>�@N>�U�7\MN9;MN36507/8�9O8P:�8=<?>�@�AB36C?9DC�.

j?.�I_AB@�k�A05Bp%9ÊL?9O8�A0C_L�AB9DMN9DW �;7/>�AB@N9D5#L�7/8�V\9DMN@N9D505B@N9DCË1&A0Wu<�507/@�AB36C?9DC_507\M�MN9DCÆM�A0T=UÆL�AB9Ê3\p%@
�
WY7\50M�A0CYL?9O8�Z�C?p!7\C?V6MN>�U�7\MN9PMN36507/8�9O8�:�8=<?>�@�AB36C?9DC�`�9O3\`�7\T=U~@N9O@N9DC�@N8=7\C�M�AB9DC~@N9DC�1&ABV6W�36Aµ�
L?9�9O8�[&5¶c7/8�9DC �!M�AB9DU?9;U�AB9O8��D<�ZP`�M�T=U�C�.=F4.0-&�=.

¿sAB9YV\9Op!<�C�L?9DC?9DCt:�8�V\9O`�C�A0M�MN9�[�c36C�C?9DCt7\50M;±PA0T=U~@�ABV\9O8�1&T=U?8=AB@N@ÊU�A0CÀ�D<t9DA0C?9O8;o\365050MN@dc7\C�L�ABV\9DC
:�8�[&5¶c7/8=<�C?V�MN36507/8�9O8P:�8=<?>�@�AB36C?9DC�7\C?V\9DMN9DU?9DC�±�9O8=L?9DC�.

�dj



� � ��������������� �������u�c� ������	��-������� ��������� �W
Î�����������P��� ������	�� � �
	
�����	�]��� ���e����	������ �+�����e����� � �B��
Ê	��-�������

b
W o\3\8=7\C?V\9OV67\C?V\9DC?9DC³�;7/>�AB@N9D5�p!7\C�L?9DCÁM�A0T=UÁMN9DU?8�L?9D<?@�50A0T=U?9Nk�A0C~±�9DA0MN9�L�7/8=7\<?pT�gL�7/hËL�AB9��;A0C?[~�
b
C�MN@�7/`�A050AB@dc7/@�o\9O8=L?8=A0505B@N9O8�[\3\8�36C�7\5B9O8eWY7/V6C?9O@�A0M�T=U?9O8efg50<?h\8*c36U?8�9DCX7\50M�:�8�[&5¶c7/8=<�C?VÊL?9DM�`�A0M�507\C?VÊ<�C~`�9¾�
[/7\C�C~@N9DC�Z�<�M�5¶c36M�<�C?V6M�W�9DT=U�7\C�A0M�Wu<�M�V\8�3\h6MN[/7\50ABV\9O8�MN36507/8�9O8�:�8=<?>�@�AB36C?9DC�A0C�f?8=7/V\9;[\36WYWÊ@O.�b
C�L�AB9¾�
MN9DWÎ�;7/>�AB@N9D5�±PAB8=LXL�AB9DMN9�kP�4>�3\@�U?9DMN9�L�<?8=T=U�L?9DC�R�9O8�V65B9DA0T=U�L?9O8P1&A0Wu<�507/@�AB36C�MN9O8�V\9O`�C�A0M�MN9�L?9DM�o\3\8N�
7\C?V\9OV67\C?V\9DC?9DCY�;7/>�AB@N9D50MgWYAB@�L?9O8�»�9O3\`�7\T=U~@�<�C?VÊMN36507/8�9O8�:�8=<?>�@�AB36Cu<�C~@N9O8=WY7\<?9O8�@O.\b
C�ZP`�M�T=U�C�.=F4.0-
±PAB8=L;9DA0C?9mC?9D<?9�b
C~@N9O8�>�8�9O@�7/@�AB36Cu@N8=7\C�M�AB9DC~@N9O8�1&ABV6W�36A0L?9�o\3\8�V\9D5B9OV\@O.~¿s7\M�Z�<?p!MN@N9DABV\9DCu�O±�9DAB9O8�L?9O@�7\A05µ�
50AB9O8�@�`�9O3\`�7\T=U~@N9O@N9O8uA0C�MN@�7/`�A05B9O8s¹�8�3\@�<?`�9O8=7\C?�O9DCÆ±PAB8=LÀA0CÀZP`�M�T=U�C�.=F4. H�7\<?p�L�AB9��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@
�D<?86c<�T�[4V\9Opqc<�U?8�@O.�f?9O8=C?9O8Ê±PAB8=LÀA0CtZP`�M�T=U�C�.=F4. a�9DA0C?9XIK3&L�A���[/7/@�AB36CËL?9DMÊk�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@�M;o\3\8N�
V\9DMN@N9D505B@<�?WYAB@mL?9O8�9DC k�A05Bp%9sL�AB9sA0C��;7/>�AB@N9D5}j�C?3&T=U�C�A0T=U~@m9O8�8�9DA0T=U~@N9;:�8=<?>�@�AB36CXL?9O8e[&A0C?[~�¶A0C�MN@�7/`�A05B9DC
fg50<?h\8*c36U?8�9�M�A0Wu<�50AB9O8�@�±�9O8=L?9DC;[/7\C�C�.D¿sAB9�L�7/`�9DA/9O8=U�7\5B@N9DC?9�Z�<?p!MN@�AB9OV6M�T=U�7/8=7/[4@N9O8=A0MN@�AB[sL?9O8�9O8=<?>�@�ABo\9DC
fg50<?h\8*c36U?8�9P±PAB8=LXWYAB@�L?9DW k�c36U?9DC&�
Â}9DAB@
�¶¹�8�3 ��5�9DA0C?9DM�L?9O@�7\A05050AB9O8�@�`�9O3\`�7\T=U~@N9O@N9DCÆleI_:Áo\9O8�V650A0T=U?9DC�.
¿sAB9�o\3\8�V\9DMN@N9D505B@N9ÀIK3&L�A���[/7/@�AB36C MN@N9D505B@�9DA0C?9DC ±�9DAB@N9O8�9DC³±PA0T=U~@�ABV\9DC 1&T=U?8=AB@N@Y7\<?psL?9DW rË9OV\9_�D<?8
o\365050MN@dc7\C�L�ABV\9DC�:�8�[&5¶c7/8=<�C?V�MN36507/8�9O8P:�8=<?>�@�AB36C?9DC�L�7/8D.

����� 
!
���� �@�����
� � � ����)9�
� ���

¿sAB9e¹�8�3	:N9O[4@�AB36C�L?9O8�A0W o\3\8=7\C?V\9OV67\C?V\9DC?9DCX�;7/>�AB@N9D5&`�9DM�T=U?8=AB9O`�9DC?9DCu50A0C?[&M�U�c7\C�L�ABV�o\9O8=L?8=A0505B@N9DCu7\<?p(�
MN@N9DABV\9DC�L?9DCÊ[&A0C?[~�¶A0C�MN@�7/`�A05B9DC�fg50<?h\8*c36U?8�9�� � � ­L��7\<?p�L�AB9m��8=<�C�L?½#c7\T=U?9�L?9O8�1&A0Wu<�507/@�AB36C�MN`�3Dºs±�9DA0MN@
9DA0C?9s1~�¶f?3\8=WÎ7\<?pf�!ZP`�`�.=a*ju8�9DT=U~@�M<�&o\9O8�V65 .4WYAB@�ZP`�`�.=H\Qi�=.&¿sAB9DM�±PA0L?9O8=MN>�8=A0T=U~@�L?9O8�o\36C�¹#9Oo4@�MN3doX9O@
7\5 .@\ �4-"]#V\9Op!<�C�L?9DC?9DC_<�C�LKA0CKZP`�M�T=U�C�.=a4. j?. aX9O8=5¶c7\<?@N9O8�@N9DC_��3\8�8�9D507/@�AB36CK�O±PA0M�T=U?9DC_L?9O8�k�c7\C�L�ABV\[\9DAB@
L?9O8�R�9O8=L?8=A05050<�C?Vu7/[4@�ABo\9O8�·�9OV6AB36C?9DCK<�C�L�L?9O8PZ�<�MN8=A0T=U~@�<�C?V�[\3\8�36C�7\5B9O8s1&ABV6W�36A0L?9���L�AB9�A0W p%365BV\9DC&�
L?9DCÆ7\50M

�
��� ��3\8�8�9D507/@�AB36C_`�9O�O9DA0T=U�C?9O@s±�9O8=L?9DCÀMN36505 .}:�MsA0MN@��D<Æ9O8�±m7/8�@N9DC���L�7/h�L�AB9DMN9DM�R�9O8=U�7\5B@N9DC

pqc<?8Ê8�9DT=U~@�M�U�c7\C�L�ABV\9Xo\9O8=L?8=A0505B@N9Yfg50<?h\8*c36U?8�9DCe� � � ­L��9O`�9DC�MN3_7\<?p%@N8=AB@N@O.#:�A0C?9Yr°AB9DL?9O8=U?3650<�C?VKL?9O8
A0CÀZP`�`�.=a*jKV\9O�O9DABV\@N9DCÁ1&A0Wu<�507/@�AB36C?9DCÀWYAB@ � � ­3�%±�3\�D<�5B9DL�ABV650A0T=UÀL�7\MsR�3\8��O9DA0T=U?9DC�L?9DM ��A0C�AB9DC&�
MN@N8�36W�9DM � (�<�W��D<?[\9DU?8�9DC�A0MN@���`�9DMN@dc7/@�ABV\@eL�AB9DMO.&¿sAB9s�O9DAB@�50A0T=U?9�:�C~@¶±PA0T�[&50<�C?V�L?9DMP14�&MN@N9DWYM�o\9O8=5¶c7\<?p%@
A0L?9DC~@�A0M�T=U³�D< � � ­%�mC4<�Cj:N9DL?3&T=U ±�9DA0MN9DC MN3d±�36U�5�L�AB9_7\<?p!MN@N9DABV\9DC�L?9Æ7\50M�7\<�T=U L�AB9Æ7/`�M�A0C?[\9DC&�
L?9Yfg50<?h\8*c36U?8�9�9DA0C?9�U?9D50A0M�T=U?9�R�9O8�p%3\8=Wu<�C?VK7\<?pT��L�AB9�L?9O8ÊA0CËZP`�`�.�a*jKV\9O�O9DABV\@N9DC�9DC~@NV\9OV\9DC?V\9DMN9O@N�O@
A0MN@O.�b
W^f�7\505B9ÊL?9O8�7\<?p!MN@N9DABV\9DC�L?9DC_·uc36U?8�9;±PA0L?9O8=MN>�8=A0T=U~@�L�AB9DMe9O8=C?9D<?@PL?9O8

�
��� ��3\8�8�9D507/@�AB36C �!M�AB9DU?9

ZP`�`�.�a\��<�C~@N9DC0�=.
b
Ct7\505B9DCËo&AB9O8Êfec7\505B9DC �!7\<?p!MN@N9DABV\9DC�L?9X<�C�Lt7/`�M�A0C?[\9DC�L?9�fg50<?h\8*c36U?8�9XWYAB@ � � ­�`��O±;. � �¸­L�

9DC~@�MN>�8=A0T=U~@YL�AB9Qk�c7\C�L�ABV\[\9DAB@�L?9O8XU?9D50A0M�T=U?9DC�R�9O8�p%3\8=Wu<�C?VtL?9O8Y·uc36U?8�9KL?9O8�k�c7\C�L�ABV\[\9DAB@YL?9O8�R�9O8N�
L?8=A05050<�C?V�L?9O8ef?9D50L�50A0C�AB9DCYA0C�C?9O8=U�7\5B`�L?9O8m·uc36U?8�9\.?¿sAB9DMmA0MN@�9DA0C?9s7\505BV\9DW�9DA0C?V�c<�5B@�ABV\9�:�ABV\9DC�M�T=U�7/p%@mL?9O8
�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@P<�C�LÆ±PAB8=LÆA0CÀL?9O8 ��AB@N9O8=7/@�<?8sV\9D5B9OV\9DC~@�50A0T=Ut7\50M � ·�9DMN36C�7\C?��7\W ¹�<�C?[4@sWY7/8�V6Aµ�
C�7\5B9O8eb
C�MN@�7/`�A050AB@dc7/@�
s`�9O�O9DA0T=U�C?9O@a�!M�AB9DU?9��\.�»�.J\ �\a	]��=.�¿s7/8=7\<�MP5¶c7/h\@�M�A0T=UK7\<?p%V\8=<�C�L�L?9O8

�
������3\8�8�9¾�

507/@�AB36CËL�AB8�9O[4@�M�T=U�50AB9Oh\9DC���L�7/h�@N8=7\C�M�AB9DC~@N9�1&ABV6W�36A0L?9N#u)FX"Y5��WYAB@�7\<�MN`�8�9DT=U?9DC�L?9DCÀ[&A0C?[~�¶A0C�MN@�7/`�A05B9DC
fg50<?h\8*c36U?8�9DC³A0L?9DC~@�A����DAB9O8�@�±�9O8=L?9DC³[�c36C�C?9DC���±PAB9�o\36C L?9O8�IK9DU?8=U?9DAB@YL?9O8�Z�<?@N3\8�9DC³`�A0M�507\C?VËV\9¾�
@�7\C �!M�AB9DU?9��\.�»�.�\ Q	]��=.�¿s7\U?9O8XWËc<�M�MN9DC�@N8=7\C�M�AB9DC~@N9Æ1&ABV6W�36A0L?9�WYAB@�9DA0C?9O8�7\C�L?9O8�9DC k�9DA050MN@N8=<?[4@�<?8
9O8=<?>�@�ABo\9O8�WY7/V6C?9O@�A0M�T=U?9O8�fg50<?h6MN�&MN@N9DW�9;7\M�MN3\�DA0AB9O8�@e±�9O8=L?9DC�.

�/F



α < 0

α > 0

ZP`�`�A050L�<�C?V�a\� � ���!�"#��#1��s·e�¶»�9O3\`�7\T=U~@�<�C?V_9DA0C?9DMs@N8=7\C�M�AB9DC~@N9DC�1&ABV6W�36A0L�MsA0CËL?9O8;7/[4@�ABo\9DC�·�9OV6Aµ�
36C�Z�· �\�/Q\HK±uc7\U?8�9DC�LËL?9O8uZ�C?p!7\C?V6MN>�U�7\MN9�9DA0C?9O8uMN36507/8�9DCt:�8=<?>�@�AB36CË7\W H\F4.0-O­&.0-DQ\Q*je� ��3\[4[\36U&�
Z�<?p!C�7\U�W�9��6M�AB9DU?9PI_7\C?36U�7/8=7\CY9O@�7\5 . \ �*ji]��=.~¿sAB9P7/[4@�ABo\9�·�9OV6AB36CY±PAB9DMsc<?`�9O8�±PAB9OV\9DC�L�50A0C?[&M�U�c7\C�L�ABV\9
R�9O8=L?8=A05050<�C?Vl� � � ­L�P7\<?p�\ w*ju���\F	]�.J2j)��F�-����I_7/V6C?9O@�A0M�T=U?9Yf?9D50L�50A0C�AB9DC_L?9O8�A0CÀZP`�`�.�a*j�8�9DT=U~@�M�V\9¾�
�O9DABV\@N9DC�1&A0Wu<�507/@�AB36CÆA0W ��9O`�AB9O@ H � H � ­ � �5� H

�
H � a5��­ �

�
� H�� H4.�¿s7/8�V\9DMN@N9D505B@;M�A0C�LÀf?9D50L�50A0C�AB9DC

L?9O8�[&A0C?[~�¶A0C�MN@�7/`�A05B9DC³fg50<?h\8*c36U?8�9 �!7\<?p;9DA0C?9O8�fg50<?h\½#c7\T=U?9ËWYAB@ � � 	 =/Hi�XMN3d±PAB9Àf?9D50L�50A0C�AB9DC���L�AB9
9DA0C?9DCÆk�9DA05�L?9O8�<�C~@N9O8=U�7\5B`ÆL?9O8�·uc36U?8�9Ê`�9 ��C�L�50A0T=U?9DC�o\9O8�@�AB[/7\5B9DCt14@N8�36WYM�T=U�A0T=U~@�9DA0C�M�T=U�50AB9Oh\9DC�.}:�Aµ�
C?9uL?9O8�f?9D50L�50A0C�AB9DCKL?9O8�fg50<?h\8*c36U?8�9ÊA0MN@�U?9O8�o\3\8�V\9DU?3\`�9DC��}<�W^L?9O8�9DCÆ50A0C?[&M�U�c7\C�L�ABV\9sR�9O8=L?8=A05050<�C?V��D<
o\9O8=L?9D<?@�50A0T=U?9DC�.�b
CËL?9O8u��8=<�C�L?½#c7\T=U?9�M�A0C�LÀL�AB9�²P3\8=WY7\5B[\36W�>�36C?9DC~@N9DCtL?9DM;I_7/V6C?9O@Np%9D50L?9DMN�%`�507\<	�
��� �³­s8�3\@ � ��� � ­L�#MN3d±PAB9P¹�8�3	:N9O[4@�AB36C?9DC�L?9O8�f?9D50L�50A0C�AB9DCÊV\9O�O9DABV\@O. 
@# �-�"#��6¿s7/8=MN@N9D5050<�C?V�L?9O8�o\36C
L?9DC_WY7/V6C?9O@�A0M�T=U?9DCÆf?9D50L�50A0C�AB9DC�V\9Op%3\8=WÊ@N9DC m `�9O8�½#c7\T=U?9DC_A0W ��9O`�AB9O@ H � H � -�� H

�
H � al�%o\36CÆ3\`�9DC

`�9O@N8=7\T=U~@N9O@��=.�¿sAB9uA0WÌ3\`�9O8�9DCÆ»mA050LKV\9O�O9DABV\@N9DCËf?9D50L�50A0C�AB9DCKM�A0C�LKWYAB@�L?9DC?9DCÆL?9O8sWYAB@N@�5B9O8�9DC_ZP`�`�A05µ�
L�<�C?V;A0L?9DC~@�A0M�T=U�.6¿s7\M�<�C~@N9O8�9P»mA050L��O9DABV\@�7\C�7\5B3\VÊV\9O±uc7\U�5B@N9Pf?9D50L�50A0C�AB9DCupqc<?8�L�AB9���36C ��V6<?8=7/@�AB36CYWYAB@
9DC~@NV\9OV\9DC?V\9DMN9O@N�O@N9O8Uk�c7\C�L�ABV\[\9DAB@a� � �³­L���D<�WÌMN9D5B`�9DC_Â}9DAB@N>�<�C?[4@eL?9O8s1&A0Wu<�507/@�AB36C�.

�/w



^ W L�AB9DMN9��D<�A0L?9DC~@�A����DAB9O8�9DC��D±PAB8=LuU�AB9O8g7\C�7\5B3\Vs�D<�ZP`�M�T=U�C�.=a4. j?. a�L?9O8go\36C�k�AB@N3do � ¿��9DW�36<�50A0C
\ �dj�]�<�C~@N9O8�`�8�9DAB@N9O@N9uR�3\8=M�T=U�507/VK7\<?p%V\9OV\8=A�
�9DC��}±�36C�7\T=U�1&ABV6W�36A0L?9uWY7/V6C?9O@�A0M�T=U?9X14@N8=<?[4@�<?8�9DCÆM�A0C�L��
L�AB9mM�A0T=Uuo\36C�A0U?8�9O8 ^ W�V\9O`�<�C?VsL�<?8=T=Uu9DA0C?9mU�c36U?9O8�9O8�9P14@N8�36WYL�A0T=U~@N9e<�C�LuMN36WYAB@gL�<?8=T=Uu9DA0C?9mU�c36U?9O8�9
kP9DAB�D<�C?V�<�C~@N9O8=M�T=U?9DA0L?9DC�.&b
W U�AB9O8e<�C~@N9O8=M�<�T=U~@N9DCÆ14�&MN@N9DWÎ@N8�9O@N9DC_L�AB9sU�c36T=U�MN@N9DCÆ14@N8�36WYL�A0T=U~@N9DC�A0C
L?9DCtA0W¢R�9O8=507\<?pmL?9O8Êb
C�MN@�7/`�A050AB@dc7/@sV\9O`�A050L?9O@N9DC�14@N8�36WYM�T=U�A0T=U~@N9DC�7\<?p .�b
CtZP`�`�.=a\�KM�A0C�LÀWY7/V6C?9O@�Aµ�
M�T=U?9mf?9D50L�50A0C�AB9DC�L�7/8�V\9DMN@N9D505B@<�*L�AB9�L�AB9�<�C~@N9O8=U�7\5B`uL?9O8#7\<?p!MN@N9DABV\9DC�L?9DCufg50<?h\8*c36U?8�9�V\9D5B9OV\9DC?9mo\9O8�@�AB[/7\5B9
14@N8�36WYM�T=U�A0T=U~@#L�<?8=T=U�507\<?p%9DC�.D¿sAB9DMN9�f?9D50L�50A0C�AB9DCs±�9DA0MN9DC;9DA0C?9�M�ABV6W�36A0L�7\5B9m14@N8=<?[4@�<?8�7\<?pT�*L�AB9�L?9O8

�
���

��3\8�8�9D507/@�AB36C;9DC~@�MN>�8=A0T=U~@O.*¿s7/86c<?`�9O8#U�A0C�7\<�M�V\9O`�9DCuM�AB9�±�9DAB@N9O8�9m:�ABV\9DC�M�T=U�7/p%@N9DCÊ@N8=7\C�M�AB9DC~@N9O8�1&ABV6W�36Aµ�
L?9�c<?`�9O8��O9D<?V\9DC�L�±PAB9DL?9O84�4±PAB9��\.�»�.�L�AB9�@¶�4>�A0M�T=U?9O8�±�9DA0MN9s`�9O3\`�7\T=U~@N9O@N9u7\C�C�c7\U?9O8=C�L?9sZ�<�MN8=A0T=U~@�<�C?V
A0U?8�9DM��O9DC~@N8=7\5B9DC�»�9O8�9DA0T=U?9DM�9DC~@�507\C?V_L?9O8;WY7/V6C?9O@�A0M�T=U?9DC�²P9D<?@N8=7\5050A0C�AB9 ���i� � 6��+6 ­L�
�i­K<�C�LÀA0U?8�9pNc7\T=U?9O8�pNc3\8=WYABV\9���C�7\T=UK7\<?h\9DC_U�A0C�L�A�
�<�MN9O8e9O8=M�T=U?9DA0C?9DC�L?9Ê14@N8=<?[4@�<?8a�!M�AB9DU?9;ZP`�`�.=a\�i�=.
¿sAB9�`�9DM�T=U?8=AB9O`�9DC?9DCÊ·�9DM�<�5B@�7/@N9e507\M�MN9DCÊ9DA0C?9mC?9D<?9�b
C~@N9O8�>�8�9O@�7/@�AB36Cu@N8=7\C�M�AB9DC~@N9O8�1&ABV6W�36A0L?9��D<	�/9DM

U�7\C�L?9D5B@�M�A0T=UÊ`�9DA~A0U�C?9DC;<�W¸��8=<?>�>�9DC;WY7/V6C?9O@�A0M�T=U?9O8�f?9D50L�50A0C�AB9DC��DL�AB9�L�AB9�o\9O8�@�AB[/7\5B9e14@N8�36WYM�T=U�A0T=U~@<�
L�AB9ÆM�A0T=U <�C~@N9O8=U�7\5B`°L?9O8�7\<?p!MN@N9DABV\9DC�L?9DC [&A0C?[~�¶A0C�MN@�7/`�A05B9DC³fg50<?h\8*c36U?8�9_`�A050L?9O@<��L�<?8=T=U�507\<?p%9DC <�C�L
L�7\U?9O8X7\<?p%V\8=<�C�L L?9O8XA0C L�AB9DMN9O8�1&T=U�A0T=U~@�9O8=U�c36U~@N9DC ¿sA0M�M�AB>�7/@�AB36C A0C L?9O8XZ�C?p!7\C?V6MN>�U�7\MN9KMN36507/8�9O8
:�8=<?>�@�AB36C?9DC�A0WÎ±�9DA0T=U?9DC_·uc36C~@NV\9DC�50A0T=U~@P7\<?½�9D<�T=U~@N9DC�.
¿sAB9DMN9DM�:�8�V\9O`�C�A0M�±P<?8=L?9�V65B9DA0T=U?�O9DAB@�ABV�WYAB@�f�7\C � �sAB`�MN36C'\ �\w�]g<�C�L_<�C�7/`�U�c7\C?V6ABV�o\36CÀA0U�C?9DC

V\9Op!<�C�L?9DC�.�f�7\C � �sAB`�MN36C \ �\w	]PM�A0Wu<�50AB9O8�@N9DCÁL�7\M�Z�<?p!MN@N9DABV\9DC 9DA0C?9O8�o\9O8=L?8=A0505B@N9DCÁWY7/V6C?9O@�A0M�T=U?9DC
fg50<?h\8*c36U?8�9X7\<�MÊL?9O8���36C~o\9O[4@�AB36C�MN�O36C?9�A0CtL�AB9X��3\8�36C�7&.#r¸c7\U?8�9DC�L�L?9DMÊZ�<?p!MN@N9DABV\9DC�MuL?9O8u·uc36U?8�9
@N8=7/@sL�AB9��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@�7\<?p�<�C�LKpqc<�U?8�@N9u7\C�7\5B3\V��D<ÀL?9DCÆA0CÆL�AB9DMN9O8sZP8�`�9DAB@�L�7/8�V\9DMN@N9D505B@N9DCt1&Aµ�
Wu<�507/@�AB36C?9DCu�D<�9DA0C?9O8�U?9D50A0M�T=U?9DCuR�9O8�p%3\8=Wu<�C?V�L?9O8�·uc36U?8�9��\L�AB9mL?9O8

�
���_��3\8�8�9D507/@�AB36Cu±PA0L?9O8=MN>�8=7\T=U��

<�C�LÆ�D<?8;Z�<�MN`�A050L�<�C?VY9DA0C?9O8�o\9O8�@�AB[/7\5B9DC�14@N8�36WYM�T=U�A0T=U~@;<�C~@N9O8=U�7\5B`ËL?9O8Ê·uc36U?8�9���L?9O8�9DCËf?3\8=W o\36C
3\`�9DC `�9O@N8=7\T=U~@N9O@_L?9O8

�
��� ��3\8�8�9D507/@�AB36C 9DC~@�MN>�8=7\T=U�.e¿sAB9Ë·�9DM�<�5B@�7/@N9Ào\36C]f�7\C � �sAB`�MN36C \ �\w	]

`�9DMN@dc7/@�ABV\9DCKL�AB9;U�AB9O8eo\3\8�V\9DMN@N9D505B@N9;b
C~@N9O8�>�8�9O@�7/@�AB36CK@N8=7\C�M�AB9DC~@N9O8s1&ABV6W�36A0L?9\.
¿sAB9K7/`�M�A0C?[\9DC�L?9�[&A0C?[~�¶A0C�MN@�7/`�A05B9�fg50<?h\8*c36U?8�93�!ZP`�`�.=a*j�I_AB@N@N9	�u±�9DA0MN@YA0CÁ:�8�V�c7\C?�D<�C?VË�D< L?9O8

A0CKZP`�M�T=U�C�.=a4. j?. aY`�9DM�T=U?8=AB9O`�9DC?9DC�b
C~@N9O8�>�8�9O@�7/@�AB36CK>�9O8=M�A0MN@N9DC~@N9O8�1&ABV6W�36A0L?9;7\50M�[&A0C?[~�¶MN@�7/`�A05B9��?7/`�9O8
U?9D50A0M�T=UÊo\9O8�p%3\8=WÊ@N9eWY7/V6C?9O@�A0M�T=U?9�fg50<?h\8*c36U?8�9DCu7\<?p�9DA0C?9�±�9DAB@N9O8�9eW_c3\V650A0T=U?9m:�8�[&5¶c7/8=<�C?VP>�9O8=M�A0MN@N9DC~@N9O8
1&ABV6W�36A0L?9�U�A0C�.�²�7\T=UÁ1�c7/@N@�ABV6<�C?V_L?9O8;b
C�MN@�7/`�A050AB@dc7/@��!L�AB9YA0CËL?9DC�1&A0Wu<�507/@�AB36C?9DCÀ7\<?p%V\8=<�C�LËC4<�W�9¾�
8=A0M�T=U?9O8Yb
C�MN@�7/`�A050AB@dc7/@YC�A0T=U~@Y9O8�8�9DA0T=U~@X±�9O8=L?9DC³[\36C�C~@N9	��[�c36C�C~@N9ÆL�AB9_fg50<?h\8*c36U?8�9�9DA0C?9_MN@�7/`�A05B9_U?9¾�
50A0M�T=U�o\9O8�p%3\8=WÊ@N9;14@N8=<?[4@�<?8�7\<�MN`�A050L?9DC��6L�AB9PA0C c^ `�9O8�9DA0C�MN@�A0WYWu<�C?V�WYAB@�L?9O8

�
���Ë��3\8�8�9D507/@�AB36CXMN@N9DU~@

<�C�L�L?9O8�9DC��O9DC~@N8=7\5B9O8�»�9O8�9DA0T=UY7\C�C�c7\U?9O8=C�Lu9DC~@�507\C?V;L?9O8�WY7/V6C?9O@�A0M�T=U?9DCY²P9D<?@N8=7\5050A0C�AB9�7\<�MNV\9O8=A0T=U~@N9O@
A0MN@O.�¿sAB9Y149DC?[\9�A0CÆL?9O8;I_AB@N@N9�L?9O8�fg50<?h\8*c36U?8�9uMN36505B@N9�L�AB9�»mA050L�<�C?VY9DA0C?9O8�¹�8�3\@�<?`�9O8=7\C?�Ê`�9OV�c<�C�MN@�Aµ�
V\9DC�.�¹�8�3\@�<?`�9O8=7\C?�O9DCÀA0CÆ7/[4@�ABo\9DCË·�9OV6AB36C?9DCÀ±�9O8=L?9DCÆ3\p%@�A0C_9DC?V\9O8�8*c7\<�WY50A0T=U?9O8�R�9O8�`�A0C�L�<�C?V�WYAB@
1&ABV6W�36A0L?9DC�`�9O3\`�7\T=U~@N9O@9\ �6�&]�.}¿sAB9 c^ `�9O8�>�86c<?p!<�C?V�L�AB9DMN9O8�:�8�[&5¶c7/8=<�C?V6M�W_c3\V650A0T=U?[\9DAB@�WYAB@N@N9D50M�Ilk�¿P�
1&A0Wu<�507/@�AB36C?9DC�50AB9OV\@�:N9DL?3&T=U³7\<?h\9O8=U�7\5B`³L?9DM�·P7\U�W�9DC�M�L�AB9DMN9O8YZP8�`�9DAB@<��L�7ËL�AB9DMN9�9DA0C?9KMN9DU?8YL?9¾�
@�7\A05050AB9O8�@N9�»�9DU�7\C�L�50<�C?V;L?9O8m:�C?9O8�V6AB9OV65B9DA0T=U4<�C?V;<�C~@N9O8m»�9O86c<�T�[&M�A0T=U~@�ABV6<�C?VuL?9O8�r¸c7/8=W�9D5B9DAB@�<�C?VÊ<�C�L
8=7\L�A07/@�ABo\9O8�:�C?9O8�V6AB9Oo\9O8=50<�MN@N9;MN3d±PAB9;L�AB9ÊIK3&L?9D5050AB9O8=<�C?Vu[\3\8�36C�7\5B9O8�kP9DAB�D<�C?V�9O8�p%3\8=L?9O8=C�±Yc<?8=L?9\.

����� � � �'� ��� ��	���� 
������ � � 
���� � ���
Z�<�MN`�8�9DT=U?9DC�L?9Æ¹�8�3\@�<?`�9O8=7\C?�O9DC ±�9DA0MN9DC°A0C o&AB9D5B9DC fec7\505B9DC 9DA0C?9Æo\9O8=L?8=A0505B@N9Ë14@N8=<?[4@�<?8�<�C�L 9DA0C?9
L?9D<?@�50A0T=U�M�A0T=U~@N`�7/8�9KU?9D50A0M�T=U?9�R�9O8�p%3\8=Wu<�C?VË7\<?p��!ZP`�`�.D-�<�C~@N9DCÁ8�9DT=U~@�M<��ZP`�`�.=a\QÀ<�C�L�j6­ ��M�AB9DU?9

�\�



7\<�T=U \ jZ��F	]��=.�¿sAB9DM�5B9OV\@�C�7\U?9���M�AB9�7\50M�[&A0C?[~�¶A0C�MN@�7/`�A05B9;WY7/V6C?9O@�A0M�T=U?9Yfg50<?h\8*c36U?8�9DC_�D<ËA0C~@N9O8�>�8�9O@�AB9¾�
8�9DC�. ^ W L�AB9DMN9Xb
C~@N9O8�>�8�9O@�7/@�AB36C��D<�`�9DMN@dc7/@�ABV\9DC��#±PAB8=LtA0C�L�AB9DMN9DW ZP`�M�T=U�C�AB@N@uL�AB9X�O9DAB@�50A0T=U?9�:�C~@
�
±PA0T�[&50<�C?V��O±�9DAB9O8uL?9O@�7\A05050AB9O8�@�`�9O3\`�7\T=U~@N9O@N9O8�A0C�MN@�7/`�A05B9O8;<�C�Lt7\<?p!MN@N9DABV\9DC�L?9O8u¹�8�3\@�<?`�9O8=7\C?�O9DC�WYAB@
C4<�W�9O8=A0M�T=U?9DCÀ1&A0Wu<�507/@�AB36C?9DC�L?9DM�k�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@�M�o\9O8�V650A0T=U?9DC�.�¿s7/`�9DA�±�9O8=L?9DC_�O±�9DAg7\C?pNc7\C?V/�
50A0T=U 	4<�7\50AB@�7/@�ABo�V65B9DA0T=U�7/8�@�ABV\9���A0C_L?9O8�MN>#c7/@N9O8�9DCÆ:�C~@¶±PA0T�[&50<�C?V�:N9DL?3&T=UÆo\36C?9DA0C�7\C�L?9O8�7/`4±�9DA0T=U?9DC�L?9
:�8�9DABV6C�A0M�MN9�`�9O@N8=7\T=U~@N9O@ �

	 :�A0C?9 �dC�A0T=U~@�9O8�p%365BV\8�9DA0T=U?9 
 :�8=<?>�@�AB36C��s`�9DAXL?9O8�L�AB9³¹�8�3\@�<?`�9O8=7\C?� C�7\T=U�7\C?pNc7\C?V650A0T=U?9DW
k�c36U?9DC?V\9O±PA0C�CK`�9DA�9O@¶±m7�L?9DW^f�c<�C 
�7\T=U?9DCÆA0U?8�9O8PZ�C?p!7\C?V6M�U�c36U?9Ê�D<�Wn14@�A05050MN@�7\C�L�[/7\W <�C�L
M�A0T=UKC�A0T=U~@�A0C�9DA0C?9DC_leI_: 9DC~@¶±PA0T�[\9D5B@N9 �%[\36W�>�7/[4@N9O8�fg507/8�9	�=.

	 :�A0C?9 �D9O8�p%365BV\8�9DA0T=U?9 
e:�8=<?>�@�AB36C��d`�9DA4L?9O8�L�AB9�¹�8�3\@�<?`�9O8=7\C?�m7\<�MN`�8=7\T=U�<�C�LuM�A0T=U�U�c36T=U�MN@¶±m7\U?8N�
M�T=U?9DA0C�50A0T=U�A0C�9DA0C?9DC_leI_:³9DC~@¶±PA0T�[\9D5B@N9 �%9O8=<?>�@�ABo\9O8Pfg507/8�9	�=. = (

:�Me±�9O8=L?9DCKA0WÎ9DA0C?�O9D50C?9DC�WYAB@eL?9DCÆ1&A0Wu<�507/@�AB36C?9DC�o\9O8�V650A0T=U?9DC	�

	 ¿sAB9;U?9D50A0M�T=U?9�R�9O8�p%3\8=Wu<�C?VYL?9O8P¹�8�3\@�<?`�9O8=7\C?�O9DC�.

	 ¿sAB9;Z�<?p!MN@�AB9OV6M�T=U�7/8=7/[4@N9O8=A0MN@�AB[�L?9O8P¹�8�3\@�<?`�9O8=7\C?�O9DC3��k�c36U?9DC&�
Â}9DAB@
�¶¹�8�3 ��5*�=.

	 f�c<?8�L?9DC�f�7\505?L?9O8�7\<�MN`�8�9DT=U?9DC�L?9DC�¹�8�3\@�<?`�9O8=7\C?���D<�Mdc7/@N�D50A0T=U�L�AB9m�O9DAB@�50A0T=U?9m:�C~@¶±PA0T�[&50<�C?VsL?9O8
R�9O8=L?8=A05050<�C?V?.

k�AB9O8�pqc<?8�±PAB8=LKpqc<?8P`�9DA0L?9Ê:�8�9DABV6C�A0M�MN9�:N9O±�9DA050M�9DA0C?9�1&A0Wu<�507/@�AB36CKL�<?8=T=U?V\9Opqc<�U?8�@O.�¿s7/`�9DA�±�9O8=L?9DCÆL�AB9
Â�7\U�54L?9O8�r°A0C�L�<�C?V\9DCÊL?9O8�f?9D50L�50A0C�AB9DCÊ7\C�L?9O8 m `�9O8�½#c7\T=U?9mL?9DM�k�3\8=<�M � ��<�C�L�L?9O8 ��A0C�AB9DC�MN@N8�36W � (
L?9DMgk�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@�M��!M�AB9DU?9eZP`�M�T=U�C�.Nj?.0-&�gMN3sV\9O±uc7\U�5B@<�\L�7/h��D<�W|9DA0C?9DC�L�AB9m�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@
7\<?p%@N8=AB@N@<�4<�C�LY�D<�WÎ7\C�L?9O8�9DC�MN3d±�36U�5�L�AB9�U?9D50A0M�T=U?9�R�9O8�p%3\8=Wu<�C?V�7\50M�7\<�T=U�L�AB9PZ�<?p!MN@�AB9OV6M�T=U�7/8=7/[4@N9¾�
8=A0MN@�AB[YL?9O8e¹�8�3\@�<?`�9O8=7\C?�O9DC�8�9O>�8�3&L�<?�DAB9O8�@�±�9O8=L?9DC�[�c36C�C?9DC�.&:�A0C?9s:�8=U�c36U4<�C?Vuo\36C � ���!<�C�L�L�7\WYAB@
L?9O8gR�9O8=L?8=A05050<�C?VPL?9O8�fg50<?h\8*c36U?8�9	��pqc<�U?8�@g7\<?p�9DA0C?9mMN@dc7/8�[\9O8�9�U?9D50A0M�T=U?9�R�9O8�p%3\8=Wu<�C?V�L?9O8�·uc36U?8�9\.\:�A0C?9
R�9O8�8=A0C?V\9O8=<�C?V�o\36C � (�pqc<�U?8�@g7\<?p�9DA0C�±�9DC�ABV\9O8�MN@�7/8�[\9DMsc<?`�9O8gL?9O8�fg50<?h\8*c36U?8�9�V\9D5B9OV\9DC?9DM�I_7/V6C?9O@Np%9D50L
<�C�L�MN36WYAB@�7\<?pg9DA0C?9s±�9DC�ABV\9O8PMN@�7/8�[\9uZP`�`�8�9DWYM�<�C?V�L?9DMPZ�<?p!MN@�AB9OV6MeL?9O8P·uc36U?8�9\.

^ W L�AB9s:�C~@¶±PA0T�[&50<�C?V�L?9O8efg50<?h\8*c36U?8�9DC�5¶c7\C?V\9O8e7\50Muc<?`�9O8mL?9DC�A0C�ZP`�`�.=a\wuL�7/8�V\9DMN@N9D505B@N9DC_Â}9DAB@
�
8=7\<�W o\9O8�p%365BV\9DC³�D<³[�c36C�C?9DC���±PAB8=LÁA0C L?9DC³U�AB9O8�`�9DM�T=U?8=AB9O`�9DC?9DC 1&A0Wu<�507/@�AB36C?9DCÁL�AB9�[#c<�C�MN@�50A0T=U?9
¿sA�
�<�M�AB36C�V\9OV\9DC�c<?`�9O8�L?9DC�1&A0Wu<�507/@�AB36C?9DC�L?9DM��;7/>�AB@N9D50M�ju<�WiL?9DCXf�7/[4@N3\8s-O­;9O8=U�c36U~@<�~9DM�V6A05B@�7\50MN3
- �

��� � - � ��� ��­ � ­6F4.#Â�<?8�:�8=U�c36U4<�C?VXL?9O8;14@�7/`�A050AB@dc7/@�±PAB8=L�p%9O8=C?9O8�o\3\8�V\9DM�T=U?8=AB9O`�9DC��}L�7/h�L�AB9
¹�507\M�WY7\L�A0T=U~@N9Ê±uc7\U?8�9DC�LKL?9O8;1&A0Wu<�507/@�AB36CK7\C9:N9DL?9DW¢�sAB@N@N9O8�>�<�C?[4@PU�c36T=U�MN@N9DC�M�7\<?p��O9DU�CÆ¹�8�3\�O9DC~@
A0U?8�9DMe7\C?pNc7\C?V650A0T=U?9DC�rË9O8�@N9DM�7/`�M�A0C?[\9DC�L�7/8�p . =�G
¿�9DM�±�9DAB@N9O8�9DCt±PAB8=LÆA0CËL?9DC�1&A0Wu<�507/@�AB36C?9DCÆL�AB9DMN9DM�ZP`�M�T=U�C�AB@N@�M�9DA0C?9�7\C?pNc7\C?V650A0T=U?9�R�9O8�@N9DA050<�C?V

L?9O8�¹�507\M�WY7\L�A0T=U~@N9so\36C ; ( � H Õ ( H H ��=so\9O8�±�9DC�L?9O@<��L�AB9sL?9DWÌ7\<�Me»�9O3\`�7\T=U~@�<�C?V\9DC_7/`�V\9DM�T=U�c7/@N�O@N9DC
I �!/�x	� /�p�t �(~	x	v	�<�9�&p�zZM�pT�Fr-}!�-�<�(pT�(p�v 1Zr({!�(x M�pTr-}!v	��}!x	z M&r(x	�-�	p�z��Bx&r-�&p�v'}!x	z��(p��-�	v	t zF�-�	p�vC^JrUNx	v��&p�v3�"p�t v	p

	4,q� [���_ J p�{UM�}!�-�<�(x	v	��p�vQ�&x&r(�-�	��pT��Nx	�&rF���;o }9�&t p J p�{UM�}!�-�<�(x	v	��p�vQpTr(z����Bt p��&pTrO}!� ,�M�p�v�� �&p�z��	}�r-}!x �i{�| ��p�v`_
�&p�v��%}!��p�zJ}!x&�R��p�v	{�� � p�v��Bx&r-�&p�v � ��}!v	v�v	t �-�<��� t �B�4t �-�	pTr(�	p�t ����p�z(}!�!�B�;pTr-�&p�v���}!v	v � {UM�p�t vPM�p���| p�t �(p�v��&pTr [�]�s
z��-}��F�F�Rx	v��&p�v���}����
I-n(oqt p�zFpTr�sut v	�!r(t � t vN�&t p���p�t �(| t �-�	pOsuv<�*�Bt �-�4| x	v	�d�&pTr oqt �-�<�(p�t z���v	{!�*�;p�v��&t � � �	}a�&t p��&x&r(�-�,�&t p ,Jx&�Rz��(p�t | x	v	�

�&pTr��<�Fr({����&t �-�<�(p�t v9�&p�v��<�Fr({�� zF�-�	t �-�<�(p�va�	pTr��"{!r(��pTr(x&�Rp�v	p���}!��v	pT�(t zF�-�	p (Jp��"{�v	v	p�*&t {�v � �&t p �	t pTr�}!x&�R�!r(x	v����&pTr
v4x	� pTr(t zF�-�	p�v�oqt �ix	zFt {�v��Fr({!�(�qt �&p�}!| pTr�]��@o/}!x&� �Fr(t �F�T��}!v	zF{�v	z��(p�v���x�v	p��"}��(t �"p�v 1u| }!zF��}��&t �-�<�(p�v���Nx	�&rF���

�/�



5B9DA0T=U~@N9DC ZP`�p!7\505mL?9O8YZ�5Bp%o��9DC?V\9DM�T=U~±PA0C�L�ABV\[\9DAB@�WYAB@�L?9O8�k�c36U?9KA0CÁ7/[4@�ABo\9DC³·�9OV6AB36C?9DC \ w\F	]PC�c7\U?9O8
[\36WYWÊ@�7\50M�L�AB9KA0C �;7/>�AB@N9D5¾j�o\9O8�±�9DC�L?9O@N9_R�9O8�@N9DA050<�C?V ; ( � ��=( .�b
C³`�9DA0L?9DC³fec7\505B9DC ±PAB8=L³L�AB9
1&A0Wu<�507/@�AB36CÆWYAB@s9DA0C?9O8�[&5B9DA0C?9DC���C�7\T=UË3\`�9DCÀV\9O8=A0T=U~@N9O@N9DC�Z�C?p!7\C?V6M�MN@dc3\8=<�C?V3�*C G �i­ � ­6H5��
 G � Hi�
V\9DMN@�7/8�@N9O@<�}<�WÌL�7\M�Z�<?p!MN@N9DABV\9DCKL?9O8Pfg50<?h\8*c36U?8�9s�D<K9O8��O±PA0C?V\9DC�.
	�� �Æ�%�/�}'X$4���¶�}"%+��*$&�%�/��$����s�/) § '*�%�} 
¿sAB9DMN9DMYA0C ZP`�`�.�a\QË50A0C?[&MuV\9O�O9DABV\@N9Æ:�8�9DABV6C�A0Mu±P<?8=L?9�7\<�MNpqc<�U?8=50A0T=U�A0C S6Am9O@X7\5 .�\ j�]�`�9DM�T=U?8=AB9O`�9DC�.
¿sAB9�¹�8�3\@�<?`�9O8=7\C?�Y[/7\W C�7\T=U�7\C?pNc7\C?V650A0T=U�MN9DU?8uM�T=U�C?9D505�o\9O8=507\<?p%9DC�L?9DW Z�<?p!MN@�AB9OV_`�9DA�9O@¶±m7ÀL?9DW
f�c<�C 
�7\T=U?9DC�A0U?8�9O8�Z�C?p!7\C?V6M�U�c36U?9P�D<�WÎ14@�A05050MN@�7\C�L �!ZP`�`�.Nj�-sI_AB@N@N9	��<�C�LY±P<?8=L?9eo\36C�9DA0C?9DW fg507/8�9
`�9OV65B9DAB@N9O@<�?9DC~@¶±PA0T�[\9D5B@N9uM�A0T=Ud:N9DL?3&T=UKC�A0T=U~@PA0C�9DA0C?9DC_leI_: \ j�]�.
f�c<?8�L�AB9;C4<�W�9O8=A0M�T=U?9�1&A0Wu<�507/@�AB36C�±�9O8=L?9DC � � ��H&-Ê<�C�L � (�� j � FXk#Z|V\9O±uc7\U�5B@<��±�36WYAB@PM�A0T=U� � � � � �|F��0- �Á<�C�L_L?9O8�C?3\8=WYAB9O8�@N9u·uc36U?8�9DC?8=7\L�A0<�M 	 ��­ � H\QX9O8�V\9O`�9DC�. � (;±PAB8=L�>�36M�AB@�ABo�V\9O±uc7\U�5B@<�

<�W�L�AB9�8�9DT=U~@�M�U�c7\C�L�ABV\9�U?9D50A0M�T=U?9�R�9O8�p%3\8=Wu<�C?V�L?9O8g¹�8�3\@�<?`�9O8=7\C?���D<u8�9O>�8�3&L�<?�DAB9O8�9DC�.D¿sAB9�»mA050L?p%365BV\9
7\<?pmL?9O8;8�9DT=U~@N9DC 149DAB@N9XL?9O8ÊZP`�`�.=a\QKA05050<�MN@N8=AB9O8�@�L�AB9Y:�C~@¶±PA0T�[&50<�C?VKL?9O8Êfg50<?h\8*c36U?8�9�±uc7\U?8�9DC�LËL?9O8
1&A0Wu<�507/@�AB36C�.\b
U?8�9PU?9D50A0M�T=U?9�R�9O8�p%3\8=Wu<�C?V�MN@�A0WYWÊ@�7\<�MNV\9O�O9DA0T=U�C?9O@mWYAB@�L?9O8m»�9O3\`�7\T=U~@�<�C?VÀc<?`�9O8�9DA0C�.
b
C�ZP`�`�.Nj�-X±PAB8=L�L�AB9XZ�<?p!MN@�AB9OV6M�T=U�7/8=7/[4@N9O8=A0MN@�AB[tL?9O8�fg50<?h\8*c36U?8�9XWYAB@uL?9O8�»�9O3\`�7\T=U~@�<�C?VÀo\9O8N�

V650A0T=U?9DC�.�Z�<�T=U U�AB9O8���C�L?9O@�M�A0T=UÁ9DA0C?9�`�9DW�9O8�[\9DC�MN±�9O8�@N9 c^ `�9O8�9DA0C�MN@�A0WYWu<�C?V?.#¿sAB9Kfg50<?h\8*c36U?9�9O8N�
8�9DA0T=U~@ÊA0C�L?9O8�1&A0Wu<�507/@�AB36CÀ�D<�W Â}9DAB@N>�<�C?[4@

 � H\H�9DA0C?9XWY7*º?A0WY7\5B9XZP>�9¾º&V\9DM�T=U~±PA0C�L�ABV\[\9DAB@;o\36C
C �^­ �0-¾jË<�C�Lt±PAB8=L�L�7\C�7\T=UÁ7/`�V\9O`�8�9DWYMN@O.g¿sAB9�9O@¶±m7\MYMN>#c7/@N9O8�7\<?p%@N8�9O@N9DC�L?9�9O8=C?9D<?@N9�»�9DM�T=U�5B9D<&�
C�ABV6<�C?VtA0MN@X7\<?p;L�7\M�:�A0C�MN9O@N�O9DC WY7/V6C?9O@�A0M�T=U?9O8�·�9O[\36C�C?9¾º?AB36C A0C L?9O8�U?9D50A0M�T=U?9DC 14@N8�36WYM�T=U�A0T=U~@<�
L�AB9YL�AB9Yfg50<?h\8*c36U?8�9X<�WÊ±PA0C�L?9O@<���D<?86c<�T�[4�D<?pqc<�U?8�9DC�.�¿sAB9XWY7/V6C?9O@�A0M�T=U?9�·�9O[\36C�C?9¾º?AB36C ��C�L?9O@;@N8�3\@N�
A0L?9D7\5B9O8�Ilk�¿�7\<?p%V\8=<�C�LÆL?9O8sC4<�W�9O8=A0M�T=U?9DCÆ¿sA�
�<�M�AB36CÆMN@�7/@N@O.#1&AB9Êo\9O8=<?8=M�7\T=U~@s9DA0C?9�Z�<?p%@N8�9DC�C4<�C?V
L?9DM�3\`�9O8�9DCYk�9DA050M�L?9O8�fg50<?h\8*c36U?8�9d�!M�AB9DU?9PZP`�`�.�a\Q;8�9DT=U~@�M�<�C~@N9DC0�=.4¿sAB9�`�9O8�9DAB@�M��D<?o\3\8�9O8�p%365BV\@N9�ZP`?�
`�8�9DWYM�<�C?VuL?9O8efg50<?h\8*c36U?8�9�A0MN@mU�A0C?V\9OV\9DC�C�A0T=U~@m7\<?p#L�AB9�WY7/V6C?9O@�A0M�T=U?9�·�9O[\36C�C?9¾º?AB36C��?MN36C�L?9O8=C�7\<?p
L�AB9�MN@�7/`�A050A0M�AB9O8�9DC�L?9�r°AB8�[&<�C?V;L?9DM;c<?`�9O8�L?9O8�·uc36U?8�9�V\9D5B9OV\9DC?9DC�I_7/V6C?9O@Np%9D50L?9DM��D<?86c<�T�[4�D<?pqc<�U?8�9DC�. =�=
b
C�ZP`�`�.Nj�-m<�C~@N9DC�A0MN@gL�AB9m:�C~@¶±PA0T�[&50<�C?VsL?9O8 � 8�9D507/@�ABo\9DC�WY7/V6C?9O@�A0M�T=U?9DC�:�C?9O8�V6AB9 
m`�A0M��D<�W¸»�9¾�

V6A0C�C�L?9O8�ZP`�`�8�9DWYM�<�C?VmL?9O8�fg50<?h\8*c36U?8�9�L�7/8�V\9DMN@N9D505B@O.D»mA0M��D<;L�AB9DMN9DW|Â}9DAB@N>�<�C?[4@}9O8�p%365BV\@�L�AB9�ZP`�C�7\U&�
W�9sL?9O8eWY7/V6C?9O@�A0M�T=U?9DC�:�C?9O8�V6AB9�±PAB9��D<�9O8�±m7/8�@N9DC�U�7\<?>�@�Mdc7\T=U�50A0T=U�±uc7\U?8�9DC�L�L?9DMmZ�C�MN@N9DABV\9DC�Mm<�C�L
L?9O8ÊU?9D50A0M�T=U?9DCËR�9O8�p%3\8=Wu<�C?V_L?9O8Êfg50<?h\8*c36U?8�9\.�»�9DA0W :�8�8�9DA0T=U?9DCtL?9O8ÊWY7*º?A0WY7\5B9DCtZP>�9¾º&V\9DM�T=U~±PA0C&�
L�ABV\[\9DAB@eU�7/@PL�AB9�WY7/V6C?9O@�A0M�T=U?9Ê:�C?9O8�V6AB9�<�W 8°­ � F�¹�8�3\�O9DC~@�7/`�V\9DC?36WYW�9DC �%o\9O8�V65 .�WYAB@eZP`�`�.�a\wi�=.
¿sAB9DMN9O8urË9O8�@�9DC~@�MN>�8=A0T=U~@Ê9DA0C?9O8�:�C?9O8�V6AB9DW�9DC?V\9�o\36C�TO7&.e- � ­ � -O­�= �q? <�C�L�50AB9OV\@uL�7\WYAB@Ê`�9O8�9DAB@�M
A0C�L�AB9DMN9O8ep%86c<�U?9DC�¹�U�7\MN9;L?9O8�:�C~@¶±PA0T�[&50<�C?V�L?9DM�14�&MN@N9DWYM�A0W »�9O8�9DA0T=UKL?9O8P7\<�M�L?9O8�»�9O3\`�7\T=U~@�<�C?V
7/`�V\9DM�T=U�c7/@N�O@N9DC���pqc<?8�V\8�3\h\9�MN36507/8�9s:�8=<?>�@�AB36C?9DCXC?3\@¶±�9DC�L�ABV\9DC�:�C?9O8�V6AB9�o\36C 8 -O­�=�>@? �!M�AB9DU?9��\.&»�.
\µ-DH	]��=.#¿sAB9XA0W MN>#c7/@N9O8�9DCtR�9O8=507\<?peL?9O8�1&A0Wu<�507/@�AB36CËMN@�7/@N@-��C�L?9XWY7/V6C?9O@�A0M�T=U?9�·�9O[\36C�C?9¾º?AB36Ctpqc<�U?8�@
�D<_9DA0C?9O8P±�9DAB@N9O8�9DCÆZP`�C�7\U�W�9ÊL?9O8�WY7/V6C?9O@�A0M�T=U?9DCÀ:�C?9O8�V6AB9ÊL?9DM�14�&MN@N9DWYMO.}¿sAB9���9DM�7\WÊ@�7/`�C�7\U�W�9
`�A0Mm�D<�WÌ:�C�L?9�L?9O8s1&A0Wu<�507/@�AB36C/��
 � F\Hi�m`�9O@N8*c7/V\@�8 F�� jX¹�8�3\�O9DC~@���8 -O­�= �@?@�=. =�H
I IToqt p�z �Bx&r-�&pJ�&x&r(�-� p�t v	p)L pTr(��| p�t �-�	zFzFt ��x	| }��(t {�v�� t �0��pTr(t v	��pTr(p�� 	Lt v	t p�v	z��Fr({���� � x	v�� �"pTr(��| p�t �-�YM�}�r(pTr�L pTr-�4r(t | _| x	v	�@�&pTrZ�%| x&y�r-N{��&r(p�Nx M�pTr(~&rUNx&� ���!�*vf�&t p�zFpTrZzFpT�(�T�(p��&t p0��}!��v	pT�(t zF�-�	p (Jp��"{�v	v	p�*&t {�v�pTr(z��Zp�t v � v�}!�-���&p��`�&t p;�%| x&y�r-N{��&r(p

��}!z��
�"{�| | z��-N}!v��&t � ��x	� �<�(t | | z��-}!v�����p��"{�� � p�v���}�r��
I���oqt p��	t pTrux	v��ft �j�R{�| ��p�v��&p�v ,�M	zF�-�	v	t �F�u��pT�Rx	v��&p�v	p�vf��pTrF�(p��&pTru� r(p�t ��p�zFpT�(�T�(p�v ��}!��v	pT�(t zF�-�	p�v�suv	pTr(��t pBpTr(zF�-�	p�t _

v	p�v�pT�*��}!zJ�	{<�-�L��suzBzFp�t=M�p�� pTr(�<� � �	}�y�zFt p�zFp��&rJz��-}�r(�3�"{�v��&p�vO}!v&�"N}!v	��| t �-�U}!v	��p�v	{�� � p�v	p�ve]�}!��v	pT�F�Rp�| �&z��-N}�r(�"p�v
}cM	�=N}!v	��p�v � �	}��&t p�zFp � x�}��4r-}��(t zF�-��t v��&t p J pTr(p��-�	v4x	v	���&pTrJsuv	pTr(��t p�p�t v	��p��	p�vL�	oqt p �!r-N{!y��(p�v�t vO�&p�vO�4t ��x	| }��(t {�v	p�v�&p�z �;o _"^@| p�t �-�	��pT�Bt �-�<�(z@}!x&� �Fr(pT�(p�v��&p�vO}!v&�"N}!v	��| t �-�	p�vU�	p�| �&z��-N}�r(�"p�v�| t p���p�veM�p�ti��}4� T4� T b �@�

�/Q



ZP`�`�A050L�<�C?V�a\Q � �q)*#Z.&����:�C~@¶±PA0T�[&50<�C?VXL?9O8�A0C�MN@�7/`�A05B9DC��?7/`�9O8�C�A0T=U~@P7\<�MN`�8�9DT=U?9DC�L?9DC_¹�8�3\@�<?`�9O8=7\C?�
o\36W H6�~. F4. H/­\­6H �!: ^ RP�¶Z�<?p!C�7\U�W�9DCËL?9DMÊ1&7/@N9D5050AB@N9DCÀk�·PZPlm:���M�AB9DU?9�S6A#9O@;7\5 .W\ j�]��=.�·�9DT=U~@�M���I_7*�
V6C?9O@�A0M�T=U?9�f?9D50L�50A0C�AB9DCuL?9O8�fg50<?h\8*c36U?8�9mWYAB@ � � � � � � F��0- ���D<�L?9DCXÂ}9DAB@N>�<�C?[4@N9DC 
 � H\H5� 
 � a&-e<�C�L

 �Îj~a �%o\36C�3\`�9DC�C�7\T=UÁ<�C~@N9DC0�=.�b
W <�C~@N9O8=MN@N9DC�»mA050LtU�7/@u`�9O8�9DAB@�M;WY7/V6C?9O@�A0M�T=U?9�·�9O[\36C�C?9¾º?AB36C
�O±PA0M�T=U?9DC�L?9O8P·uc36U?8�9;<�C�L�A0U?8�9DW ^ W�V\9O`�<�C?V6MNp%9D50L�9DA0C?V\9DMN9O@N�O@O.

�/­



ZP`�`�A050L�<�C?V_j6­ � �q)*#Z.&� ��Z�<�MN`�8�9DT=U?9DC�L?9K¹�8�3\@�<?`�9O8=7\C?��o\36W -DQ4. �~. H/­\­\­ �!: ^ RP�¶Z�<?p!C�7\U�W�9DC³L?9DM
1&7/@N9D5050AB@N9DC�k�·PZPlm:���M�AB9DU?9;·�36WY7\C?3X9O@P7\5 .@\ F	]����D<Ko\9O8=M�T=U�AB9DL?9DC?9DCÀÂ}9DAB@N>�<�C?[4@N9DC�A0U?8�9O8�:�C~@¶±PA0T�[~�
50<�C?V?. ����X"Y5�*�	�}I_7/V6C?9O@�A0M�T=U?9�f?9D50L�50A0C�AB9DC�L?9O8�fg50<?h\8*c36U?8�9ÊWYAB@ � � � � � ��Q��0- ���D<_L?9DCÀÂ}9DAB@N>�<�C?[4@N9DC

 �°­%��
 � Q�<�C�L 
 � -\-N�%o\36CK3\`�9DC�C�7\T=U_<�C~@N9DC0�=.

�&-



0 5 10 15 20
t

0.992

0.994

0.996

0.998

1.000

W
(t

)/
W

0

ZP`�`�A050L�<�C?V;j�-�� ���!�"#���:�C~@¶±PA0T�[&50<�C?V�L?9O8�ZP>�9¾º?U�c36U?9�<�C�L�ZP>�9¾º&V\9DM�T=U~±PA0C�L�ABV\[\9DAB@eL?9O8�fg50<?h\8*c36U?8�9
WYAB@ � � � � � � F��0- �g.4¿�9O8�Z�C�MN@�AB9OV;L?9O8�ZP>�9¾º&V\9DM�T=U~±PA0C�L�ABV\[\9DAB@�`�9DA 
 � H\��A0MN@�7\<?p�L�AB9e·�9O[\36C�C?9¾º?AB36C
L?9O8gfg50<?h\8*c36U?8�9mWYAB@#L?9DW ^ W�V\9O`�<�C?V6MNp%9D50LÊ�D<?86c<�T�[4�D<?pqc<�U?8�9DC�.�2j)��F�-����k�c36U?9��~��9DM�T=U~±PA0C�L�ABV\[\9DAB@#<�C�L
»�9DM�T=U�5B9D<�C�ABV6<�C?V;L?9DM�ZP>�9¾ºYL?9O8�C�A0T=U~@�7\<�MN`�8�9DT=U?9DC�L?9DCX¹�8�3\@�<?`�9O8=7\C?�eo\36WÎH6�~. F4. H/­\­6H�7\50M�f�<�C?[4@�Aµ�
36CÊL?9O8�Â}9DAB@O.d¿sAB9�ZP`�`�A050L�<�C?V�±P<?8=L?9fS6A\9O@#7\5 .5\ j�]49DC~@�C?36WYW�9DCN�!M�AB9DU?9�L�AB9�L?3\8�@�ABV\9�:�8=5¶c7\<?@N9O8=<�C?VeL?9O8
f?9DU�5B9O8�`�7\5B[\9DC0�=. 
@# �-�"#��&:�C~@¶±PA0T�[&50<�C?VuL?9O8 �D8�9D507/@�ABo\9DC�WY7/V6C?9O@�A0M�T=U?9DC�:�C?9O8�V6AB9 
sA0CXL?9O8�V\9DM�7\WÊ@N9DC
1&A0Wu<�507/@�AB36C�MN`�3Dº�`�A0M��D<�Wn:�8�8�9DA0T=U?9DCÀL?9O8;WY7*º?A0WY7\5B9DCÀZP>�9¾º&V\9DM�T=U~±PA0C�L�ABV\[\9DAB@sL?9O8�fg50<?h\8*c36U?8�9�A0C
L?9O8e3\`�9DC�V\9O�O9DABV\@N9DCË1&A0Wu<�507/@�AB36C�.

�\H



0 2 4 6 8 10 12
t

0.8

1.0

1.2

1.4

1.6

1.8

2.0

h(
t)

ZP`�`�A050L�<�C?Vtj~H �����!�"#���:�C~@¶±PA0T�[&50<�C?V L?9O8_ZP>�9¾º?U�c36U?9ËL?9O8_fg50<?h\8*c36U?8�9ËWYAB@ � � � � � � Q��0- �¸`�A0M
�D<�W Â}9DAB@N>�<�C?[4@�L?9DM�:�8�8�9DA0T=U?9DC�M�L?9O8KWY7*º?A0WY7\5B9DC ZP>�9¾º&V\9DM�T=U~±PA0C�L�ABV\[\9DAB@O. 
@# �-�"#���ZP>�9¾º?U�c36U?9
L?9O8Y7\<�MN`�8�9DT=U?9DC�L?9DC ¹�8�3\@�<?`�9O8=7\C?��o\36W -DQ4. �~. H/­\­\­�7\50MYf�<�C?[4@�AB36C L?9O8�Â}9DAB@O.�¿sAB9Kf?9DU�5B9O8�`�7\5B[\9DC
[\9DC�C?�O9DA0T=U�C?9DCtL�AB9�14@�7\C�L�7/8=L�7/`4±�9DA0T=U4<�C?VKL?9O8�IK9DM�MN±�9O8�@N9\.#¿sAB9XZP`�`�A050L�<�C?V�±P<?8=L?9Y·�36WY7\C?3K9O@
7\5 .J\ F	]�9DC~@�C?36WYW�9DC�.

	�� �s���¶�}"%+��*$&�%�/��$����s�/) § '*�%�} 
b
W ^ C~@N9O8=M�T=U�AB9DLY�D<�L?9DWi�D<?9O8=MN@�`�9O@N8=7\T=U~@N9O@N9DC�f�7\505�`�8=A0T=U~@�A0CXL�AB9DMN9DWi:�8�9DABV6C�A0M�L�AB9P¹�8�3\@�<?`�9O8=7\C?�
7\<�M3�%pqc<?8�¿�9O@�7\A050M�M�AB9DU?9Ë·�36WY7\C?3 9O@�7\5 .a\ F&]��=.�f�c<?8KL�AB9ÀC4<�W�9O8=A0M�T=U?9�1&A0Wu<�507/@�AB36C³±�9O8=L?9DC U�AB9O8
� �
�Î�/­\­Æ<�C�L � ( � ��­ � H\aKk#Z�V\9O±uc7\U�5B@<��±�36WYAB@ÊM�A0T=U � � � � � �ÎQ��0- � <�C�L 	 ��­ �0-DQK9O8�V\9O`�9DC�.
rË9OV\9DC � ( � ­�A0MN@PL�AB9ÊR�9O8=L?8=A05050<�C?V�50A0C?[&M�U�c7\C�L�ABV?.Zk�AB9O8P±PAB8=L�V\9OV\9DC�c<?`�9O8sL?9O8�9O8=MN@N9DCË1&A0Wu<�507/@�AB36C
9DA0CÆL?9D<?@�50A0T=U_[&5B9DA0C?9O8�9O8 ��A0C�AB9DC�MN@N8�36WÌV\9O±uc7\U�5B@<��<�WnL�AB9uMN@�7/`�A050A0M�AB9O8�9DC�L?9�r°AB8�[&<�C?V�L?9DM�3\`�9O8=U�7\5B`
L?9O8�fg50<?h\8*c36U?8�9mV\9D5B9OV\9DC?9DC�I_7/V6C?9O@Np%9D50L?9DM��D<�o\9O8�8=A0C?V\9O8=C�<�C�L�MN36WYAB@�L�AB9�:�8=<?>�@�AB36C�L?9O8�fg50<?h\8*c36U?8�9
�D<�9O8=W_c3\V650A0T=U?9DC �!A0C�Z�C�7\5B3\V6AB9��D<?8P7\<�MN`�8�9DT=U?9DC�L?9DCK¹�8�3\@�<?`�9O8=7\C?�	�=.
¿sAB9Ê»mA050L?p%365BV\9;7\<?p�L?9O8�8�9DT=U~@N9DCt149DAB@N9ÊL?9O8�ZP`�`�.Nj6­XA05050<�MN@N8=AB9O8�@mL�AB9ÊU?9D50A0M�T=U?9�R�9O8�p%3\8=Wu<�C?VXL?9O8

fg50<?h\8*c36U?8�9Æ7\C�U�7\C�L WY7/V6C?9O@�A0M�T=U?9O8Kf?9D50L�50A0C�AB9DC <�C�L ZP`�`�.
j~H�o\9O8�V65B9DA0T=U~@KL�AB9Æ7\C?pNc7\C?V650A0T=U?9ÀZ�<?p(�
MN@�AB9OV6M�T=U�7/8=7/[4@N9O8=A0MN@�AB[YL?9O8�fg50<?h\8*c36U?8�9PWYAB@�L?9O8�7\C?pNc7\C?V650A0T=U?9DCXZ�<?p!MN@�AB9OV6M�T=U�7/8=7/[4@N9O8=A0MN@�AB[YL?9O8�¹�8�3\@�<&�
`�9O8=7\C?�\.4Z�<�T=UXpqc<?8mL�AB9DMN9DM�:�8�9DABV6C�A0M ��C�L?9O@�M�A0T=UX9DA0C?9�7\<�MNV\9O�O9DA0T=U�C?9O@N9 c^ `�9O8�9DA0C�MN@�A0WYWu<�C?V;WYAB@�L?9O8
»�9O3\`�7\T=U~@�<�C?V?.
¿sAB9QkP9O8=7/`�MN9O@N�D<�C?VÀo\36C � (X`�9O±PAB8�[4@Ê±PAB9�9O8�±m7/8�@N9O@�@N8�3\@N��9DA0C?9O8�5B9DA0T=U~@N9DC ZP`�`�8�9DWYM�<�C?V_L?9O8

fg50<?h\8*c36U?8�9�C�7\T=UËL?9DWn:�8�8�9DA0T=U?9DCÀL?9O8;WY7*º?A0WY7\5B9DCÆZP>�9¾º&V\9DM�T=U~±PA0C�L�ABV\[\9DAB@sL?9DCËZ�<?p!MN@�AB9OV�L?9DM�A0C&�

�\a



0 2 4 6 8 10 12
t

0

10

20

30

40

50

ap
ex

 r
ot

at
io

n 
an

gl
e 

(d
eg

)

0 2 4 6 8 10 12
t

0.90
0.92

0.94

0.96

0.98

1.00

1.02

1.04

W
(t

)/
W

0

0 10 20 30 40 50
t

0.70

0.75

0.80

0.85

0.90

0.95

1.00

W
(t

)/
W

0

ZP`�`�A050L�<�C?V j~a � ���!�"#���:�C~@¶±PA0T�[&50<�C?V L?9DM�7\WEZP>�9¾º�V\9DW�9DM�MN9DC?9DC�·�3\@�7/@�AB36C�MN±PA0C?[\9D5³L?9O8
fg50<?h\8*c36U?8�9DC�7\T=U�MN9�pqc<?8YL�AB9�fg50<?h\8*c36U?8�9�WYAB@ � � � � � � Q��0- �]`�A0Mu�D<�W :�8�8�9DA0T=U?9DC L?9O8YWY7*º?A0WY7\5B9DC
ZP>�9¾º&V\9DM�T=U~±PA0C�L�ABV\[\9DAB@O.Z2j)��F�-��<�C�L 
@# �-�"# �&:�C~@¶±PA0T�[&50<�C?VuL?9O8 �O8�9D507/@�ABo\9DC�WY7/V6C?9O@�A0M�T=U?9s:�C?9O8�V6AB9 

A0C�L?9O8�V\9DM�7\WÊ@N9DC 1&A0Wu<�507/@�AB36C�MN`�3DºtA0C�C?9O8=U�7\5B`�L?9DMu3\`�9DC�V\9O�O9DABV\@N9DC Â}9DAB@N8=7\<�W�9DMu<�C�L�±uc7\U?8�9DC�L
L?9O8eV\9DM�7\WÊ@N9DCË1&A0Wu<�507/@�AB36C�.

MN@�7/`�A05B9DC�WY7/V6C?9O@�A0M�T=U?9DC fg50<�M�MN9DM�`�A0MÊ�D<�W 3\`�9O8�9DCÁ»�3Dº&8=7\C�L �!M�AB9DU?9�7\<�T=U ·�36<�M�MN9Oo�9O@Y7\5 .W\ H\w	]��!�
±�3\`�9DA�L�AB9Êfg50<?h\8*c36U?8�9�9DA0C?9uI_7*º?A0WY7\5BV\9DM�T=U~±PA0C�L�ABV\[\9DAB@�o\36ClC �]­ � a�9O8�8�9DA0T=U~@O.}Z�<?p�L�AB9Ê:�8=<?>�@�AB36C
L?9O8Xfg50<?h\8*c36U?8�9�±PAB8=L U�AB9O8YC�A0T=U~@XC�c7\U?9O8Y9DA0C?V\9OV67\C?V\9DC���L�7À[\9DA0C?9K9DC~@�MN>�8�9DT=U?9DC�L?9_»�9O3\`�7\T=U~@�<�C?V
o\3\8=50AB9OV\@a�%pqc<?8PL�AB9s9O8=<?>�@�ABo\9;:�C~@¶±PA0T�[&50<�C?V�9DA0C?9O8Pfg50<?h\8*c36U?8�9�M�AB9DU?9;ZP`�M�T=U�C�.=F4. ai�=.
¿sAB9XZP`�C�7\U�W�9XL?9O8uWY7/V6C?9O@�A0M�T=U?9DC�:�C?9O8�V6AB9Yo\9O8=5¶c7\<?p%@ 	4<�7\50AB@�7/@�ABoÀ7\C�7\5B3\V_�D<�L?9O8Ê�D<?9O8=MN@;`�9¾�

M�T=U?8=AB9O`�9DC?9DC�1&A0Wu<�507/@�AB36C��\A0MN@�:N9DL?3&T=UXU�AB9O8�L?9D<?@�50A0T=U�V\8*c3\h\9O84�4±m7\M�7\<?p�L�AB9PU�c36U?9O8�9PR�9O8=L?8=A05050<�C?VsL?9O8
fg50<?h\8*c36U?8�9Ê<�C�LK7\<?p�L�7\M�L?9D<?@�50A0T=U_M�T=U~±uc7\T=U?9O8�9 ^ W�V\9O`�<�C?V6MNp%9D50L��D<?86c<�T�[4�D<?pqc<�U?8�9DCKA0MN@��!ZP`�`�.
j~ai�=.
»mA0M��D<�Wn»�9OV6A0C�CËL?9O8��!U�AB9O8�L?9D<?@�50A0T=UÆM�T=U~±uc7\T=U?9O8�9DC0��ZP`�`�8�9DWYM�<�C?V�L?9O8;fg50<?h\8*c36U?8�9�U�7/@�L�AB9uWY7*�
V6C?9O@�A0M�T=U?9_:�C?9O8�V6AB9K<�W TO7&.mwË¹�8�3\�O9DC~@X7/`�V\9DC?36WYW�9DC���±m7\MXA0C 9O@¶±m7�a�� F � -O­�= �q?]9DC~@�MN>�8=A0T=U~@O.
¿s7\WYAB@mA0MN@�L�AB9s7/`�MN3650<?@N9�ZP`�C�7\U�W�9s<�W 9DA0C?9DC�f�7/[4@N3\8Pa�� FuV\8*c3\h\9O8�7\50M�A0C�L?9O8�3\`�ABV\9DCK1&A0Wu<�507/@�AB36C�.
¿sAB9�U�7\<?>�@�Mdc7\T=U�50A0T=U?9�ZP`�C�7\U�W�9uo\36505B�DAB9DU~@sM�A0T=UËA0C�C?9O8=U�7\5B`_L�AB9DMN9DM;Â}9DAB@N8=7\<�W�9DM�9O8=C?9D<?@s�O9DAB@NV65B9DA0T=U
WYAB@sL?9O8�U?9D50A0M�T=U?9DC_R�9O8�p%3\8=Wu<�C?V�L?9O8;·uc36U?8�9\.�r°AB9�A0CÆL?9O8s3\`�9DCÀ`�9DM�T=U?8=AB9O`�9DC?9DCÀ1&A0Wu<�507/@�AB36C ��C&�

�*j



0 2 4 6 8 10 12
t

0

2

4

6

8

10

12

Φ
/π

ZP`�`�A050L�<�C?Vsj\j � ���!�"#��4:�C~@¶±PA0T�[&50<�C?VuL?9O8uc<?`�9O8�L�AB9PV\9DM�7\WÊ@N9;fg50<?h\8*c36U?8�9DC�7\T=U�MN9PV\9DWYAB@N@N9D5B@N9DC�R�9O8N�
L?8=A05050<�C?VeL?9O8gfg50<?h\8*c36U?8�9�WYAB@ � � � � � � Q��0- ��`�A0M��D<�W|:�8�8�9DA0T=U?9DCuA0U?8�9O8#WY7*º?A0WY7\5B9DCÊZP>�9¾º&V\9DM�T=U~±PA0C&�
L�ABV\[\9DAB@O.4¿sAB9sI_AB@N@N9D50<�C?VKc<?`�9O8�L?9DCXZP�DA0Wu<?@¶±PA0C?[\9D5�±PAB8=LYL�7/`�9DA?pqc<?8�o&AB9O8�<�C~@N9O8=M�T=U�AB9DL�50A0T=U?9P·P7\L�AB9DC�Æ7\<�MNV\9Opqc<�U?8�@O. �U�%��X"Y�V5�!$4��V5�"#;� �q)*#u)(��� � � ­ � ­?- 	���V5� �0�%#Z.��-�<�-� �q)*#u)(��� � �n­ �0- 	��fV5���"����)FX"YZ�"�R�-��q)*#u)(��� � ��­ � F 	�� V5� �0�%#Z.��-�<��bFV5���"����)FX"YZ�"�R�-� �q)*#u)(��� � � 	 �Î­ �0-DQ4. 
@# �-�"#�����9DW�9DM�MN9DC?9YR�9O8=L?8=A05µ�
50<�C?V�L?9O8;7\<�MN`�8�9DT=U?9DC�L?9DCÀ¹�8�3\@�<?`�9O8=7\C?��o\36W -DQ4. �~. H/­\­\­Æ7\50M�f�<�C?[4@�AB36CÆo\36C�� � :%= � ��±�3\`�9DA�:
<�C�L � U�AB9O8eL�AB9sZP>�9¾º?U�c36U?9�`��O±;.?L?9DC�U�7\5B`�9DC�f�<?h\>�<�C?[4@�7\C�MN@�7\C�L�L?9O8e¹�8�3\@�<?`�9O8=7\C?��`�9O�O9DA0T=U�C?9DC�.
Â�<�W R�9O8�V65B9DA0T=UÆWYAB@PL?9DCK3\`�9DCKV\9O�O9DABV\@N9DCÆrË9O8�@N9DCÀM�A0C�LKL�AB9�V\9DW�9DM�MN9DC?9DCÆR�9O8=L?8=A05050<�C?V\9DC�WYAB@�9DAµ�
C?9DW f�7/[4@N3\8 �ÌHK�D<�Wu<�5B@�AB>�50AB�DAB9O8�9DC�.�¿sAB9���8=7@��[ËV6AB`�@Êo\36C�50A0C?[&M;C�7\T=U�8�9DT=U~@�M�7\C�C�c7\U?9O8=C�L�L�AB9
�O9DAB@�50A0T=U?9s:�C~@¶±PA0T�[&50<�C?Vu±PAB9DL?9O8D.4¿sAB9�f?9DU�5B9O8�`�7\5B[\9DC�[\9DC�C?�O9DA0T=U�C?9DC�L�AB9;14@�7\C�L�7/8=L�7/`4±�9DA0T=U4<�C?VuL?9O8
IK9DM�MN±�9O8�@N9\.}¿sAB9;ZP`�`�A050L�<�C?VÊ±P<?8=L?9�·�36WY7\C?3Y9O@P7\5 .J\ F	]�9DC~@�C?36WYW�9DC�.

L?9O@�7\<�T=U³U�AB9O8�WY7/V6C?9O@�A0M�T=U?9�·�9O[\36C�C?9¾º?AB36C L?9O8Yfg50<?h\8*c36U?8�9�WYAB@�A0U?8�9DW ^ W�V\9O`�<�C?V6MNp%9D50L�MN@�7/@N@<�
7\W :�C�L?9_L?9O8�1&A0Wu<�507/@�AB36C ��
 � j~Qi��U�7/@�L�AB9KWY7/V6C?9O@�A0M�T=U?9À:�C?9O8�V6AB9K<�W TO7&.mH\wt¹�8�3\�O9DC~@/�!A0C
9O@¶±m7Á- � F � -O­�= �@?@�;7/`�V\9DC?36WYW�9DC�.g¿sAB9�>�8�3\�O9DC~@�<�7\5B9�ZP`�C�7\U�W�9�50AB9OV\@uA0C�L?9O8Y��8*c3\h\9DC?3\8=L�C4<�C?V
L?9O8�A0Cu8�9DM�A0MN@�ABo\9DCYIlk�¿P�
1&A0Wu<�507/@�AB36C�L?9O8��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@��O�&50A0C�L?9O8=MN�&WYW�9O@N8=A0M�T=U?9O8#fg50<?h\8*c36U?8�9DC
V\9Op!<�C�L?9DC?9DC�ZP`�C�7\U�W�9;L?9O8�WY7/V6C?9O@�A0M�T=U?9DC_:�C?9O8�V6AB9,�!M�AB9DU?9;ZP`�M�T=U�C�.=H4. ai�=.
·�36WY7\C?3À9O@�7\5 . \ F	]�M�T=U�c7/@N�O@N9DC���`�7\M�AB9O8�9DC�L�7\<?p�9DA0C?9O8�o\36CÁR�8��M�C�7/[�9O@�7\5 .�\ �\�	]e9DC~@¶±PA0T�[\9D5B@N9DC

IK9O@�U?3&L?9���L�AB9s�O9DAB@�50A0T=U?9;:�C~@¶±PA0T�[&50<�C?V�L?9O8eR�9O8=L?8=A05050<�C?VuL?9O8�¹�8�3\@�<?`�9O8=7\C?�;7\C�U�7\C�L�9DA0C?9O8�U?9D50A0M�T=U
V\9Op%3\8=WÊ@N9DC���p!7\L?9DC?pNc3\8=WYABV\9DC k�9DA050MN@N8=<?[4@�<?8XL?9O8�¹�8�3\@�<?`�9O8=7\C?�Æ7/`�.e1&AB9_p!7\C�L?9DC³±uc7\U?8�9DC�L L?9DM�A0C
ZP`�`�.
j~H�<�C~@N9DCtL�7/8�V\9DMN@N9D505B@N9DC�Â}9DAB@N8=7\<�W�9DMs9DA0C?9�ZP`�C�7\U�W�9�L?9O8;R�9O8=L?8=A05050<�C?VXo\36C � � H/­��³7\<?p

�\F



� � j � �!L�AB9_A0C ·�36WY7\C?3t9O@�7\5 .�\ F	]�7\C?V\9OV\9O`�9DC?9DC <�C�L³A0C³ZP`�`�.Nj\j�<�C~@N9DC³V\9O�O9DABV\@N9DC rË9O8�@N9
M�A0C�L�pqc<?8PL?9DC�R�9O8�V65B9DA0T=UÆWYAB@�L?9O8�1&A0Wu<�507/@�AB36C�A0C�9O@¶±m7X�D<Ko\9O8=L?3\>�>�9D50C0�=.�ZP`�`�.
j\jX3\`�9DCK�O9DABV\@�L�AB9
:�C~@¶±PA0T�[&50<�C?VKL?9O8ÊR�9O8=L?8=A05050<�C?V�L?9O8ufg50<?h\8*c36U?8�9�`�A0M��D<�W :�8�8�9DA0T=U?9DCtA0U?8�9O8ÊWY7*º?A0WY7\5B9DCtZP>�9¾º&V\9¾�
M�T=U~±PA0C�L�ABV\[\9DAB@O.#b
CÁL?9O8YU�AB9O8�L�<?8=T=U?V\9Opqc<�U?8�@N9DC IK9DM�M�<�C?VËL?9O8�R�9O8=L?8=A05050<�C?VK±P<?8=L?9��D<�Mdc7/@N�D50A0T=UÁ�D<
L?9O8�A0C�ZP`�M�T=U�C�.
j?. H�`�9DM�T=U?8=AB9O`�9DC?9DC�I_AB@N@N9D50<�C?V�c<?`�9O8�L?9DC�ZP�DA0Wu<?@¶±PA0C?[\9D5?9DA0C?9e±�9DAB@N9O8�9�I_AB@N@N9D50<�C?V
c<?`�9O8mL�AB9sV\9DM�7\WÊ@N9Êfg50<?h\8*c36U?8�9DC�7\T=U�MN9�L�<?8=T=U?V\9Opqc<�U?8�@O.&¿sAB9�R�9O8=L?8=A05050<�C?VÊC�A0WYWÊ@�±uc7\U?8�9DC�L�L?9DMeZ�C&�
MN@�AB9OV6Mu<�C�L�L?9O8�U?9D50A0M�T=U?9DCtR�9O8�p%3\8=Wu<�C?VÀL?9O8ufg50<?h\8*c36U?8�9Xpqc<?8u7\505B9X`�9O@N8=7\T=U~@N9O@N9DC ·P7\L�AB9DC�7/` �#pqc<?8� � 	�o\36C � � Q	��7\<?p � � a�� F	�q��±�36WYAB@sM�A0T=U_9O8=C?9D<?@P9DA0C?9uMN9DU?8�V6<?@N9 c^ `�9O8�9DA0C�MN@�A0WYWu<�C?VYWYAB@
L?9O8�»�9O3\`�7\T=U~@�<�C?V�9O8�V6AB`�@O. = �

¿sAB9ÆA0C `�9DA0L?9DC `�9DM�T=U?8=AB9O`�9DC?9DC 1&A0Wu<�507/@�AB36C?9DCÁ9O8��DAB9D5B@N9Æ7\<�MNV\9O�O9DA0T=U�C?9O@N9 c^ `�9O8�9DA0C�MN@�A0WYWu<�C?V
WYAB@eL?9O8P»�9O3\`�7\T=U~@�<�C?VX[/7\C�CK7\50M�»�9O±�9DA0M�pqc<?8�L�AB9sp%365BV\9DC�L?9DCKZ�<�M�M�7/V\9DCK7\C?V\9DMN9DU?9DCK±�9O8=L?9DC�.

	 RsAB9D5B9 �%±�9DC�C C�A0T=U~@�7\505B9	��7\<�MN`�8�9DT=U?9DC�L?9DC ¹�8�3\@�<?`�9O8=7\C?�O9DC M�A0C�L³o\9O8=L?8=A0505B@N9KWY7/V6C?9O@�A0M�T=U?9
fg50<?h\8*c36U?8�9DC�.

	 ¿s7\MPZ�<?p!MN@N9DABV\9DCKL?9O8P¹�8�3\@�<?`�9O8=7\C?�O9DC�<�C�L�A0U?8�9�U?9D50A0M�T=U?9sR�9O8�p%3\8=Wu<�C?VYM�A0C�L�7\<?pgL�AB9��;A0C?[~�
b
C�MN@�7/`�A050AB@dc7/@m�D<?86c<�T�[4�D<?pqc<�U?8�9DC�.

¿sAB9DMg`�9D5B9OV\@�A0C_c<?`�9O8��O9D<?V\9DC�L?9O8#rË9DA0MN9�L�AB9mA0C�L�AB9DMN9O8�ZP8�`�9DAB@g7\<?p%V\9DMN@N9D505B@N9�kP�4>�3\@�U?9DMN9��\L�7/h;L�AB9
�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@�o\9O8=L?8=A0505B@N9O8�[\3\8�36C�7\5B9O8gWY7/V6C?9O@�A0M�T=U?9O8gfg50<?h\8*c36U?8�9DC;MN36507/8�9�:�8=<?>�@�AB36C?9DC;7\<�M�5¶c36MN9DC
[/7\C�C�.�¿sAB9Y`�9DA�L?9O8uIK9DM�M�<�C?VKL?9O8;R�9O8=L?8=A05050<�C?V�L?9O8Êfg50<?h\8*c36U?8�9YL?9O8;�O±�9DAB@N9DCÁ1&A0Wu<�7\5B@�AB36CÆV\9Op!<�C&�
L?9DC?9ÊMN9DU?8PV6<?@N9 c^ `�9O8�9DA0C�MN@�A0WYWu<�C?V�WYAB@P·�36WY7\C?3X9O@�7\5 .q\ F&]gL?9D<?@N9O@Pp%9O8=C?9O8�L�7/8=7\<?p�U�A0C���L�7/h�L�AB9
R�9O8=L?8=A05050<�C?V�o\36CÀ¹�8�3\@�<?`�9O8=7\C?�O9DCK�D<?[#c<�C?p%@�ABV�L�<?8=T=UK9DA0C?9u��36WÊ`�A0C�7/@�AB36CKo\36CÀ»�9O3\`�7\T=U~@�<�C?V�<�C�L
IK3&L?9D505B8�9DT=U�C4<�C?V�WYAB@eU�c36U?9O8�9O8s��9DC�7\<�ABV\[\9DAB@P7\50Me`�A0M�U?9O8m9O8=WYAB@N@N9D5B@e±�9O8=L?9DC�[/7\C�C�.

����� � � � � ' 	���� � ���
� ���  
�
��� � � �

r°AB9ÊA0CKZP`�M�T=U�C�.Nj?. aY`�9DM�T=U?8=AB9O`�9DC��&±PAB8=L�L?9O8�Z�<?p!MN@�AB9OVXL?9O8P[&A0C?[~�¶A0C�MN@�7/`�A05B9DC�fg50<?h\8*c36U?8�9;L?9DM�k�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@�MuL�<?8=T=U�L�7\MuMN@�7/8�[\9��#o\36W ��A0C�AB9DC�MN@N8�36W � (�9O8��O9D<?V\@N9�@N3\8�36A0L�7\5B9 ^ W�V\9O`�<�C?V6MNp%9D50L
`�9O8�9DAB@�MuC�7\T=U L?9DW�:�8�8�9DA0T=U?9DCÁL?9O8�TO7&.�L?3\>�>�9D5B@N9DC�Z�C?p!7\C?V6M�U�c36U?9�L?9D<?@�50A0T=U�o\9O8=507\C?V6M�7\WÊ@l�!M�AB9DU?9
ZP`�`�.�a\wi�=.�b
W^o\3\8=7\C?V\9OV67\C?V\9DC?9DCËZP`�M�T=U�C�AB@N@P±P<?8=L?9;`�9O8�9DAB@�M�9O8�±uc7\U�C~@<�}L�7/h�L�AB9Êfg50<?h\8*c36U?8�9uC�7\T=U
R�9O8�8=A0C?V\9O8=<�C?VYL?9DM ��A0C�AB9DC�MN@N8�36WYMm7\<?p%V\8=<�C�LKL?9DM�L�7\C�CKM�T=U~±uc7\T=U?9O8�9DC ^ W�V\9O`�<�C?V6MNp%9D50L?9DMeV\8*c3\h\9O8�9
k�c36U?9DC�9O8�8�9DA0T=U?9DC�[/7\C�C�.g¿sAB9�pqc<?8�L�AB9�:�8=<?>�@�AB36C�L?9O8�fg50<?h\8*c36U?8�9j�!L�.�U�.#pqc<?8�A0U?8�9DC�Z�<?p!MN@�AB9OVÆ`�A0M
7\<?p�W�9DU?8�9O8�9�1436C�C?9DC?8=7\L�AB9DC0��C?3\@¶±�9DC�L�ABV\9�R�9O8�8=A0C?V\9O8=<�C?V�L?9DM ��A0C�AB9DC�MN@N8�36WYM#pqc<�U?8�@ :N9DL?3&T=UY7\CYL?9O8
m `�9O8�½#c7\T=U?9�L?9O8�fg50<?h\8*c36U?8�9�7\<?pe9DA0C?9�<�C?8�9D7\50A0MN@�A0M�T=UtU?36U?9KÂ�7\U�5�o\36C�r°A0C�L�<�C?V\9DC�L?9O8�f?9D50L�50A0C�Aµ�
9DC�<�W L�AB9Yfg50<?h\8*c36U?8�9DC�7\T=U�MN9j�!M�AB9DU?9�·�36<�M�MN9OoË7/@�7\5 .�\ H\w	]�pqc<?8uL?9DCÁ��8�9DC?�Op!7\505�<�C?9DC�L�50A0T=UÀo&AB9D5B9O8
r°A0C�L�<�C?V\9DC�`�9DA � ( �°­L�=. =�>
I � suzSM	| p�t M&� v	{<�-����x x	v<�(pTr(zFx	�-�	p�v � �Bt p��;p�t �;�&t p)L pTr-�4r(t | | x	v	�qt �/�;p�t �(pTr(p�v L pTr(| }!x&�i�&pTr;suv<�*�Bt �-�4| x	v	� }cM	v	t � �f���

suzLt z��%p�t v	p t v<�(pTr(p�zFz(}!v<�(p �&r-}!��p � {UM��&t pWL pTr-�4r(t | | x	v	��M	t z%}!x&� � x	| |���x&rUNx	�-�4��p��<�L{4�&pTr��4t p�| | p�t �-�<�5| p��&t ��| t �-�2M	t z5}!x&�&p�t v	p�v
��pTrF�q�4v�}!~	~Ux	v<�(pTr(��}!| Ma�&p�z��4�-�<�;p�| | �;pTrF�(p�z��&pTr�Q t v	� _��*v	z��-}cM	t | t �-N}����ioqt p ]�p�zFzFx	v	���&pTr�L pTr-�4r(t | | x	v	����xazF~=N}��(pTr(p�v
/�p�t �(p�v��&pTr;suv<�*�Bt �-�4| x	v	�qt z��4%�p��&{<�-� zF�-�<�Bt pTr(t � � xL�<}4���;p���p�v��&pTr;}!x&� �Fr(pT�(p�v��&p�v ��}!��v	pT�(t zF�-�	p�v (Jp��"{�v	v	p�*&t {�v��%x	v��
�"{�v	v<�(p@��x	� /�p�t �(~	x	v	�<�B�&pTrJ�	pTrF�(t ��z��(p�| | x	v	���&t p�zFpTr$,Br�M�p�t �Jv	{<�-��v	t �-�<�J�&x&r(�-�	��pT��Nx	�&rF���;pTr-�&p�vL�
I 
ToqpTr�	Lt v	t p�v	z��Fr({��`��}!v	v }!x	z%�&p�� �;o _"^@| p�t �-�	��pT�Bt �-�<�Zp�v<�F�RpTr(v<�L�;pTr-�&p�v � �	}�| }!x&�W^@|�� � � R"�Lt v �;t �({!� �,o �p�� {�x	| t v

� �!�  %}!x	�-����Nx&r � � 
 T�t v	v	pTr(��}!| MO�&p�z �5{!r(x	zJ�&t p�Qqr-}�� �F� r(p�t �	p�t �@pTrF��Nx	| | �@t z����

�\w



0 5 10 15
z

0.001

0.010

0.100

1.000

ln
|B

0|

ZP`�`�A050L�<�C?VÀj~F �eZ�C?pNc7\C?V650A0T=U?9O8XR�9O8=507\<?p;L?9O8�I_7/V6C?9O@Np%9D50L�MN@dc7/8�[\9Ë9DC~@�507\C?VÁL?9O8��¾�¶Z�T=U�MN9ËA0W k�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@O. ��� �0�%#Z.��-�<�-� �q)*#u)(��� ^ 8=MN>�86c<�C?V650A0T=U?9DM;�s5B9DA0T=U?V\9O±PA0T=U~@ÊWYAB@ ��A0C�AB9DC�MN@N8�36W � (/.#��9¾�
�O9DABV\@gA0MN@gL�AB9�A0CÊZP`�M�T=U�C�.Nj?. aP`�9DM�T=U?8=AB9O`�9DC?9���36C ��V6<?8=7/@�AB36CuWYAB@ � � � � � � j � Q	�g.6:�M�V6A05B@ H Õ ( H �

�
��GD.

�U�%��X"Y�V5�!$4��V5�"#;� �q)*#u)(����IK3&L�A����DAB9O8�@N9DM��s5B9DA0T=U?V\9O±PA0T=U~@<��A0C L?9DW L?9O8 ��A0C�AB9DC�MN@N8�36W L�<?8=T=U �O±�9DA
o\9O8�@�AB[/7\5�V\9O8=A0T=U~@N9O@N9_M�<?`�>�U?3\@N36MN>�U�c7/8=A0M�T=U?9X¿sAB>�365B9X9O8=MN9O@N�O@�±P<?8=L?9\.�b
CÁL�AB9DMN9O8���36C ��V6<?8=7/@�AB36C�A0MN@
9O`�9DC?p!7\5050M � � � � � � j � Q	�q�}7/`�9O8PC4<�C�V6A05B@ H Õ ( H �

�
� H �����

�
� �\.

b
C�L�AB9DMN9DWÎZP`�M�T=U�C�AB@N@�±PAB8=LY9DA0C?9�IK3&L�A���[/7/@�AB36CXL?9DMmk�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@�Mmo\3\8�V\9DMN@N9D505B@<��L�AB9�L�AB9
:�8=<?>�@�AB36C³L?9O8�fg50<?h\8*c36U?8�9K9O8=W_c3\V650A0T=U~@�<�C�L³V65B9DA0T=U?�O9DAB@�ABV�L�AB9_¹�8�3\`�5B9DWY7/@�AB[ L?9O8�U?36U?9DC Z�C?�D7\U�5
o\36C�r°A0C�L�<�C?V\9DCX<�W�V\9DU~@O.?¿s7�7\C�L�AB9DMN9O8eIK3&L�A���[/7/@�AB36CX�D<�WÌÂ}9DAB@N>�<�C?[4@�L?9O8ef?9O8�@�ABV6MN@N9D5050<�C?V�L�AB9¾�
MN9O8�ZP8�`�9DAB@�C?3&T=U_V\9D7/8�`�9DAB@N9O@P±P<?8=L?9���MN36505�U�AB9O8P7\<?p�L�AB9;MN9DU?8�<�W�p!7\C?V\8�9DA0T=U?9DCK:�A0C?�O9D50U?9DAB@N9DCKC�A0T=U~@
9DA0C?V\9OV67\C?V\9DCÆ±�9O8=L?9DC�.�¿sAB9Ê9O8=MN@N9DCÀ:�8�V\9O`�C�A0M�MN9uMN36505B9DC�:N9DL?3&T=UÀL�7/8�V\9DMN@N9D505B@�±�9O8=L?9DC��}L�7�M�AB9Ê9DA0C?9DC
±�9DAB@N9O8�9DC�±PA0T=U~@�ABV\9DC_1&T=U?8=AB@N@�7\<?p#L?9DW rË9OV\9Ê�D<?8�o\365050MN@dc7\C�L�ABV\9DC�IK3&L?9D5050AB9O8=<�C?V�MN36507/8�9O8�:�8=<?>�@�AB3/�
C?9DC�L�7/8=MN@N9D505B9DC�.
¿sAB9_U�AB9O8YL�<?8=T=U?V\9Opqc<�U?8�@N9_IK3&L�A���[/7/@�AB36C L?9DMYk�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@�MX`�9DMN@N9DU~@XL�7/8=A0C���L�7\M�o\36W

��A0C�AB9DC�MN@N8�36W � (s9O8��O9D<?V\@N9uI_7/V6C?9O@Np%9D50L_L�<?8=T=UKL�7\M�A0C��;7/>�AB@N9D5�a�o\9O8�±�9DC�L?9O@N9���o\36CK�O±�9DA�o\9O8�@�AB[/7*�
5B9DCÀ¿sAB>�365B9DC_9O8��O9D<?V\@N9X¹#3\@N9DC~@�A07\5Bp%9D50L ���s50C�.4� a4. j�-&��<�C�L � a4. j~Hi���s�D<À9O8=MN9O@N�O9DC�. ��9O@N�O@N9O8�9DM;[\36WYWÊ@
9DA0C?9O8m8�9D7\50A0MN@�A0M�T=U?9DC�IK3&L?9D5050AB9O8=<�C?VÊL?9DM�[\3\8�36C�7\5B9DCKI_7/V6C?9O@Np%9D50L?9DM�c<?`�9O8m7/[4@�ABo\9DC�·�9OV6AB36C?9DC�C�c7\U?9O8
7\50MYL�7\M�o\36W ��A0C�AB9DC�MN@N8�36W 9O8��O9D<?V\@N9Æf?9D50L �!M�AB9DU?9K�\.�»�.�\ w\F	]Ppqc<?8�9DA0C?9KZP`�M�T=U�c7/@N�D<�C?V�L?9DM�R�9O8N�
507\<?p!MÊL?9O8YI_7/V6C?9O@Np%9D50L�MN@dc7/8�[\9�A0C�L?9O8���3\8�36C�7L�=.gb
C�L?9DW MN3Æ9O8=U�7\5B@N9DC?9DCÁ7\C�C�c7\U?9O8=C�Lt[48=7/p%@Np%8�9DAB9DC
�s5B9DA0T=U?V\9O±PA0T=U~@;[/7\C�CtL�AB9�14@dc7/8�[\9�L?9O8;R�9O8=L?8=A05050<�C?V�L?9DMu14�&MN@N9DWYMÊL�<?8=T=UÀR�7/8=A07/@�AB36C�L?9DM;»�9O@N8=7/V6M
L?9O8#¿sAB>�3650W�36W�9DC~@N9�V\9DMN@N9D<?9O8�@#±�9O8=L?9DC�.*f�c<?8#<�C~@N9O8�[48=AB@�A0M�T=U?9�R�9O8=L?8=A05050<�C?V\9DCs8�9D507*º?AB9O8�@�L�7\M�14�&MN@N9DW
A0CÀ9DA0CËMN@�7/`�A05B9DM;C4<�W�9O8=A0M�T=U��s5B9DA0T=U?V\9O±PA0T=U~@<��MN3KL�7/hK9DMÊ7\50M;Z�C?p!7\C?V6MN[\36C ��V6<?8=7/@�AB36CËC4<�W�9O8=A0M�T=U?9O8
1&A0Wu<�507/@�AB36C?9DC�o\9O8�±�9DC�L?9O@�±�9O8=L?9DC�[/7\C�C�.
b
CtL?9O8ÊA0W¢p%365BV\9DC�L?9DCË`�9DM�T=U?8=AB9O`�9DC?9DC�1&A0Wu<�507/@�AB36CÀ±�9O8=L?9DCtL�AB9Y¹g7/8=7\W�9O@N9O8�L?9DM�14�&MN@N9DWYMÊMN3

V\9O±uc7\U�5B@<��L�7/h�M�A0T=U³±PAB9KA0C³L?9O8�A0C³ZP`�`�.=a*j�V\9O�O9DABV\@N9DC]1&A0Wu<�507/@�AB36C � � � � � � j � Q	��9O8�V6AB`�@O.�¿sAB9
Z�C?�D7\U�5&L?9O8gr°A0C�L�<�C?V\9DCuL?9O8�f?9D50L�50A0C�AB9DCÊ7\C�L?9O8 m `�9O8�½#c7\T=U?9mL?9O8�fg50<?h\8*c36U?8�9�`�9O@N8*c7/V\@ � � � � � ��� �/F

�6�



ZP`�`�A050L�<�C?V�j~w � ���!�"#��#I_7/V6C?9O@�A0M�T=U?9�f?9D50L�50A0C�AB9DCÀL?9O8Ê[&A0C?[~�¶A0C�MN@�7/`�A05B9DCÆfg50<?h\8*c36U?8�9XA0CtL?9O8�1&A0Wu<&�
507/@�AB36CÀL?9DMsW�3&L�A����DAB9O8�@N9DCÆk�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@�Ms�D<ËL?9DCtÂ}9DAB@N>�<�C?[4@N9DC 
 �¸­/�T� )*#Z.&����<�C�L 
 �¸a\w
�T����X"Y5�*���PA0WÌR�3650<�W�9DC H � H � w5� H

�
H � w5��­ �

�
� -DH4. 
@# �-�"#���I_7/V6C?9O@�A0M�T=U?9�f?9D50L�50A0C�AB9DC���L�AB9ÊL�AB9

�¾�¶Z�T=U�MN9�L�<?8=T=U�507\<?p%9DC����D<�L?9DCÁÂ}9DAB@N>�<�C?[4@N9DC 
 �Î­'�T� )*#Z.&����<�C�L 
 � Q*j �T����X"Y5�*���ÊA0CtL?9O8=MN9D5B`�9DC
1&A0Wu<�507/@�AB36C�A0WÎR�3650<�W�9DC H � H � - � F5� H

�
H � - � F5�}­ �

�
� a4.

� � � � H\Fi��<�C�LYA0MN@�MN36WYAB@�WYAB@�L?9O8mZ�C?�D7\U�5}L?9O8mA0CXZP`�`�.=a*juV\9O�O9DABV\@N9DC_1&A0Wu<�507/@�AB36Cl� � � � � � F�� H\Fi�
o\9O8�V65B9DA0T=U~`�7/8D.~²�<�C�:N9DL?3&T=UYpNc7\505B@�L�7\M ^ W�V\9O`�<�C?V6MNp%9D50LYL?9O8�fg50<?h\8*c36U?8�9�L?9D<?@�50A0T=U�M�T=U�C?9D505B9O8�WYAB@�L?9O8
k�c36U?9Ê7/`'�!ZP`�`�.Nj~Fi�=.
¿sAB9�1&A0Wu<�507/@�AB36C�±PAB8=L�WYAB@�9DA0C?9O8PC�7\T=U_3\`�9DCKV\9O8=A0T=U~@N9O@N9DCÆZ�C?p!7\C?V6M�MN@dc3\8=<�C?V`�*C G � ­ � ­6F 6 
 G �Fi��V\9DMN@�7/8�@N9O@O.}¿sAB9�C4<�W�9O8=A0M�T=U?9DC�¿�9O@�7\A050MeM�A0C�LX±�9DAB@N9DMN@NV\9DU?9DC�L�A0L?9DC~@�A0M�T=U�WYAB@mL?9DC�A0C�ZP`�M�T=U�C�.Nj?. a

`�9DM�T=U?8=AB9O`�9DC?9DC�1&A0Wu<�507/@�AB36C?9DC�.*:�Mg±PAB8=Lu5B9DL�ABV650A0T=UÊ9DA0C?9�V\8*c3\h\9O8�9s1&A0Wu<�507/@�AB36C�MN`�3Dº,�"!�	 � !�

� -Dw5�
! � �na\Hi�Êo\9O8�±�9DC�L?9O@YMN3d±PAB9�L�AB9�[#c<�C�MN@�50A0T=U?9�¿sA�
�<�M�AB36C�A0W <�C~@N9O8�9DCÁ»�9O8�9DA0T=U L?9O8�»�3DºÁ9O8=U�c36U~@<�
<�W¢L�AB9Y:�C~@¶±PA0T�[&50<�C?V�L?9DMu14�&MN@N9DWYM;U�A0C?8�9DA0T=U?9DC�LÆ507\C?V\9Yo\9O8�p%365BV\9DCË�D<Ë[�c36C�C?9DC�. = ��¿�9DM;±�9DAB@N9O8�9DC
±PAB8=L�U�AB9O8�±PAB9;A0CKZP`�M�T=U�C�.=F4. HYL�AB9;7\C?pNc7\C?V650A0T=U?9Ê¿sA0T=U~@N9Oo\9O8�@N9DA050<�C?V ; ( � H Õ ( H H ��=�o\3\8�V\9DM�T=U?8=AB9O`�9DC
I�� � ��� ? x	v�� � �����;��}!| | p�vUt � J pTr(p�t �-� �����	�
� T�� �
� R"� �"{�v	T4� T b t vU�&pTrqsWM�p�v	p��	��
 T
��p�*&~�{�v	p�v<�(t p�| |%}!x&�T4� TUT b�t v �	� 
 R
�f}cM�x	v���zFt v���t � (Jp�z��J�&pTr J { *��"{�v	z��-}!v<��T4� TUT b<�

�\�



0 20 40 60 80 100
t

0.70

0.75

0.80

0.85

0.90

0.95

1.00
W

(t
)/

W
0

ZP`�`�A050L�<�C?VÀj4� �m:�C~@¶±PA0T�[&50<�C?V�L?9O8 �O8�9D507/@�ABo\9DC°WY7/V6C?9O@�A0M�T=U?9À:�C?9O8�V6AB9 
ÆA0C L?9O8K1&A0Wu<�507/@�AB36C³L?9DM
W�3&L�A����DAB9O8�@N9DCKk�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@�MO.�¿�9O8��;C�A0T�[�`�9DA 
 �|F/­�A0MN@�7\<?p�L�7\M�:�A0C�MN9O@N�O9DCÆL?9O8�MN@�7/8�[\9DC
WY7/V6C?9O@�A0M�T=U?9DCK·�9O[\36C�C?9¾º?AB36CKA0CKL?9O8eo\9O8�@�AB[/7\5B9DCÆ14@N8�36WYM�T=U�A0T=U~@��D<?86c<�T�[4�D<?pqc<�U?8�9DC�.

<�C�L 9DA0C?9tZP`�C�7\U�W�9tL?9O8_¹�507\M�WY7\L�A0T=U~@N9DC]7\<?p�<�C~@N9O8�-O­³¹�8�3\�O9DC~@_A0U?8�9O8K7\C?pNc7\C?V650A0T=U?9DC°rË9O8�@N9
<�C~@N9O8�`�<�C�L?9DC�.
¿sAB9�[&A0C?[~�¶A0C�MN@�7/`�A05B9efg50<?h\8*c36U?8�9�MN@N9DABV\@mA0CYL?9O8e1&A0Wu<�507/@�AB36C�7\<?pT�~±�3\`�9DA�M�AB9�9DA0CYRsAB9D5Bp!7\T=U?9DM�A0U?8�9O8

Z�C?p!7\C?V6M�U�c36U?9�9O8�8�9DA0T=U~@ �!ZP`�`�.Nj~w�3\`�9DC0�=./Z�C�7\5B3\Vs�D<�L?9O8�A0CuZP`�`�.�a*j�V\9O�O9DABV\@N9DC�1&A0Wu<�507/@�AB36C;`�A050L?9O@
M�A0T=U�A0W R�9O8=507\<?pgL?9DM�Z�<?p!MN@�AB9OV6M�<�C~@N9O8=U�7\5B`KL?9O8�·uc36U?8�9;9DA0C?9��!U�AB9O8PL?9D<?@�50A0T=U�7\<�MNV\9DL?9DU�C~@N9O8�9	��o\9O8N�
@�AB[/7\5B9s14@N8�36WYM�T=U�A0T=U~@�7\<�M<�4A0CYL?9O8�±uc7\U?8�9DC�L�L?9O8�MN>#c7/@N9O8�9DC�¹�U�7\MN9PL?9O8e1&A0Wu<�507/@�AB36C ��
 �8 F/­L��MN@�7/8�[\9
WY7/V6C?9O@�A0M�T=U?9�·�9O[\36C�C?9¾º?AB36C�MN@�7/@N@-��C�L?9O@O.&¿sAB9DMN9Ppqc<�U?8�@�<�C~@N9O8=U�7\5B`XL?9O8�14@N8�36WYM�T=U�A0T=U~@��D<?8�»mA050L�<�C?V
C?9D<?9O8Êf?9D50L�50A0C�AB9DC���L�AB9YL�AB9Yf?3\8=W o\36C �d¹#36MN@
�¶fg507/8�9¾� ��343\>�M�
/�!M�AB9DU?9XZP`�M�T=U�C�.O-/.0-&�!�gA0C�MN`�9DMN36C�L?9O8�9
L�AB9�A0C_1��s·]3\p%@e`�9O3\`�7\T=U~@N9O@N9���C�7\T=UK3\`�9DC�MN>�AB@N���D<�507\<?p%9DC�L?9 � lm<�MN>?�
14@N8=<?[4@�<?8 
��4o\9O8�`�5Nc< 
�9DC�L�V\9¾�
C�7\<�C�7\T=U?�O9DA0T=U�C?9DCl�!ZP`�`�.Nj~ws<�C~@N9DC0�=.\Z�505B9O8=L�A0C?V6M�pqc<�U?8�@gL�AB9mWY7/V6C?9O@�A0M�T=U?9�·�9O[\36C�C?9¾º?AB36C�A0C�L�AB9DMN9O8
¹�U�7\MN9uL?9O8�1&A0Wu<�507/@�AB36CKA0C_L?9DCÆ<�C~@N9O8�9DCÆZP`�M�T=U�C�AB@N@N9DC_L?9O8sfg50<?h\8*c36U?8�9;�D<_9DA0C?9O8 �dZP`�M�T=U�C�c<?8=<�C?V 

L?9O8sfg50<?h\8*c36U?8�9;o\36CÀA0U?8�9DC_f�<?h\>�<�C?[4@N8�9OV6AB36C?9DC��}L�AB9uMN3�o\36CÀL?9DCÆ»�9O3\`�7\T=U~@�<�C?V\9DCËC�A0T=U~@sC�7\U?9OV\9¾�
5B9OV\@�±PAB8=L��%:N9DL?3&T=U 7\<�T=U C�A0T=U~@u�O±PA0C?V\9DC�LÁ7\<�MNV\9DM�T=U�5B36M�MN9DC�±�9O8=L?9DC�[/7\C�C�.�:�M�A0MN@u�D<�9O8�±m7/8�@N9DC��
L�7/hYL�AB9�V\9O>�507\C~@N9�1&k�:�·P: m � I_A0M�M�AB36C�A0C�L�AB9DMN9O8�f?8=7/V\9uC?9D<?9;:�8�[\9DC�C~@�C�A0M�MN9s`�8=A0C?V\9DC�±PAB8=L�.
r¸c7\U?8�9DC�LÀL?9DMs7\C?pNc7\C?V650A0T=U?9DC��}9¾º&>�36C?9DC~@�AB9D505�o\9O8=507\<?p%9DC�L?9DCÀZ�<?p!MN@�AB9OV6MsL?9O8�fg50<?h\8*c36U?8�9�C�A0WYWÊ@

L�AB9PWY7/V6C?9O@�A0M�T=U?9s:�C?9O8�V6AB9�L?9DMe14�&MN@N9DWYMm<�W TO7&.�QÊ¹�8�3\�O9DC~@m7/`B�4±m7\M�9DA0C?9O8�p%8�9DABV\9DMN9O@N�O@N9DC�:�C?9O8�V6AB9
o\36CtTO7&.#� � -O­�= �q? 9DC~@�MN>�8=A0T=U~@O.�:�Ms±PAB8=LÆ7\50MN3KL�AB9�C�7\T=UËL?9DCÀR�3\8=MN@N9D5050<�C?V\9DCËL?9O8 �/14@N3\8=7/V\9X7\C�L
·�9D5B9D7\MN9 
¾� IK3&L?9D505B9_pqc<?8XV\8�3\h\9ÀMN36507/8�9_:�8=<?>�@�AB36C?9DC³C?3\@¶±�9DC�L�ABV\9Æ:�C?9O8�V6AB9Ko\36C 8 -O­�=�>q?|A0C³L?9O8
1&A0Wu<�507/@�AB36C�`�9O8�9DAB@�M�A0C L?9O8Y9¾º&>�36C?9DC~@�AB9D505B9DCÁZ�<?p!MN@�AB9OV6MN>�U�7\MN9KA0C 7\<�MN8�9DA0T=U?9DC�L?9DW I_7/h\9_`�9O8�9DAB@
�
V\9DMN@N9D505B@O.4¿sAB9PV\9DM�7\WÊ@N9�ZP`�C�7\U�W�9PL?9O8�WY7/V6C?9O@�A0M�T=U?9DC�:�C?9O8�V6AB9PA0CXL?9O8e1&A0Wu<�507/@�AB36C�`�9O@N8*c7/V\@�TO7&.?H6�
¹�8�3\�O9DC~@d�!TO7&.�H � -O­�= �@?@�O�!ZP`�`�.Nj4���=.
b
C�ZP`�`�.Nj~�ÊA0MN@�L�AB9�Z�<?p!MN@�AB9OV6M�T=U�7/8=7/[4@N9O8=A0MN@�AB[XL?9O8mfg50<?h\8*c36U?8�9P�D<�M�7\WYW�9DC�WYAB@�L?9O8m`�A0M�507\C?VÊ7\W

L?9O@�7\A05050AB9O8�@N9DMN@N9DCÊ`�9O3\`�7\T=U~@N9O@N9DCYZ�<?p!MN@�AB9OV6M�T=U�7/8=7/[4@N9O8=A0MN@�AB[;9DA0C?9O8�MN36507/8�9DC�:�8=<?>�@�AB36C;o\36WiH&-/. j?. H/­\­6H
���s7\50507/V6U?9O8;9O@Ê7\5 .�\ w	]��sL�7/8�V\9DMN@N9D505B@O.�Z�W :�C�L?9YL?9DM�V\9O�O9DABV\@N9DC Â}9DAB@�A0C~@N9O8�o/7\5050MsA0MN@;L�AB9Yfg50<?h\8*c36U?8�9
C?3&T=UÁWYAB@�A0U?8�9DC�f�<?h\>�<�C?[4@N9DC�o\9O8�`�<�C�L?9DC�<�C�LÁU�7/@�9DA0C?9 k�c36U?9�o\36C TO7&.�- � F 
���9O8�8�9DA0T=U~@O.�¿�9O8

�\Q



ZP`�`�A050L�<�C?V j~� � �q)*#Z.&� �]Z�<?p!MN@�AB9OV6M�T=U�7/8=7/[4@N9O8=A0MN@�AB[ L?9O8 MN36507/8�9DC¥:�8=<?>�@�AB36C«7\W H&-/. j?. H/­\­6H
�%>�8�3	:N9O�DAB9O8�@N9 k�c36U?9��Á��9DM�T=U~±PA0C�L�ABV\[\9DAB@<�t»�9DM�T=U�5B9D<�C�ABV6<�C?V¢<�C�L ±�9DA0T=U?9O8�·uc36C~@NV\9DC?½�<?h5�=.�¿sAB9
ZP`�`�A050L�<�C?VÀ±P<?8=L?9À�s7\50507/V6U?9O8�9O@�7\5 .�\ w	]s9DC~@�C?36WYW�9DC�. ����X"Y5�*����k�c36U?9�����9DM�T=U~±PA0C�L�ABV\[\9DAB@�<�C�L
»�9DM�T=U�5B9D<�C�ABV6<�C?VËL?9O8X[&A0C?[~�¶A0C�MN@�7/`�A05B9DC�fg50<?h\8*c36U?8�9KL?9DMYW�3&L�A����DAB9O8�@N9DC k�¿P�
�s5B9DA0T=U?V\9O±PA0T=U~@�Mj�%pqc<?8
L�AB9 ^ WYMN[/7\50AB9O8=<�C?V L?9O8³1&A0Wu<�507/@�AB36C�MN±�9O8�@N9 ±P<?8=L?9DC¸9DA0C?9 Z�C?p!7\C?V6M�U�c36U?9 L?9O8Áfg50<?h\8*c36U?8�9³o\36C
w/­�� < <�C�LK9DA0C?9uWY7*º?A0WY7\5B9Ê[\3\8�36C�7\5B9�Z�5Bp �9DC?V\9DM�T=U~±PA0C�L?V6ABV\[\9DAB@�o\36CÁ-O­\­\­�I2<>=@?X7\C?V\9DC?36WYW�9DC �
� � � w/­�?��=.4¿sAB9P<�C~@N9O8=MN@N9P�;<?8�o\9e±P<?8=L?9�WYAB@�L?9O8m14@�7\C�L�7/8=L&��b
¿ ���¶¹�8�3\�O9DL�<?8 � M�W�343\@�U 
�V\9OV65¶c7/@N@N9O@O.

k�c36U?9DC&�
Â}9DAB@
��R�9O8=507\<?p&A0C;L?9O8g1&A0Wu<�507/@�AB36Cs9DC~@�MN>�8=A0T=U~@�	4<�7\50AB@�7/@�ABoPV\9DC�7\<ÊL?9O8#»�9O3\`�7\T=U~@�<�C?V �/7\C?pNc7\C?V/�
50A0T=UË9¾º&>�36C?9DC~@�AB9D505B9���L�7\C�Ct50A0C?9D7/8�9�k�c36U?9DC?�D<�C�7\U�W�9\.�b
C�L?9O8Ê7\C?pNc7\C?V650A0T=U?9DCt¹�U�7\MN9�L�AB9DMN9DM;:�8�9DABV/�
C�A0M�MN9DM�[\36C�C~@N9DC�WYAB@ak�A05Bp%9�o\36C�k�·PZPlm:|U?9D50A0M�T=UËo\9O8�p%3\8=WÊ@N9�¹�507\M�WY7\5B343\>�Ms`�9O3\`�7\T=U~@N9O@u±�9O8=L?9DC
\ »�.~�;50AB9DWQ�/>�9O8=Mdc36C�50A0T=U?9e��36WYWu<�C�AB[/7/@�AB36C%]�.6»�9DA0L?9DM�L?9D<?@N9O@�L�7/8=7\<?p�U�A0C��\L�7/hÊL�AB9�MN36507/8�9P:�8=<?>�@�AB36C
o\36W H&-/. j?. H/­\­6HÀL�<?8=T=UtL�AB9Y�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@so\9O8=L?8=A0505B@N9O8�WY7/V6C?9O@�A0M�T=U?9O8�fg50<?h\8*c36U?8�9DCË7\<�MNV\9D5¶c36MN@
±P<?8=L?9\.
¿sAB9DMgV\9DMN@�7/@N@N9O@�·Yc<�T�[&M�T=U�5Nc<�M�MN9e7\<?p�L�AB9�`�A0M�507\C?V�<�C~`�9O[/7\C�C~@N9DC�»�9DM�T=U�5B9D<�C�ABV6<�C?V6M�W�9DT=U�7\C�A0M�W�9DC

o\36CÁleI_:�MO.g��9OV\9DC~±uc7/8�@�ABVÆ50AB9OV\9DCt5B9DL�ABV650A0T=UËL?8�9DA�»�9O3\`�7\T=U~@�<�C?V\9DCÁL?9O8ÊZ�<?p!MN@�AB9OV6M�T=U�7/8=7/[4@N9O8=A0MN@�AB[
o\36C�leI_:�M�o\3\84�6L�AB9�c<?`�9O8�7\<�MN8�9DA0T=U?9DC�Luo&AB9D5B9e¿s7/@N9DC?>�<�C?[4@N9�o\9O8�pqc<?V\9DC��6<�W¸L�AB9DMN9DC�9DA0C?9DC�p!<�C?[4@�AB3/�
C?9D505B9DCuR�9O8=507\<?p�7\C?>�7\M�MN9DC��D<�[�c36C�C?9DCl\ w5�4�\Q5�4Q/­�]�.6¿s7\U?9O8�±�9O8=L?9DC�A0C�L?9O8 ��AB@N9O8=7/@�<?8�<�C~@N9O8=M�T=U�AB9DL�50Aµ�
T=U?9�»�9DM�T=U�5B9D<�C�ABV6<�C?V6M�W�3&L?9D505B9�L�A0MN[&<?@�AB9O8�@O.4¿�9O8eA0C�L�AB9DMN9O8eZP8�`�9DAB@�V\9Op!<�C�L?9DC?9�Z�<�M�5¶c36M�<�C?V6M�W�9DT=U�7*�
C�A0M�Wu<�M�MN36507/8�9O8�:�8=<?>�@�AB36C?9DCÆL�<?8=T=UÀL�AB9��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@�o\9O8=L?8=A0505B@N9O8P[\3\8�36C�7\5B9O8ÊWY7/V6C?9O@�A0M�T=U?9O8
fg50<?h\8*c36U?8�9DC�A0W�>�50AB�DAB9O8�@�9DA0C?9;7\C?pNc7\C?V650A0T=U�9¾º&>�36C?9DC~@�AB9D505B9�»�9DM�T=U�5B9D<�C�ABV6<�C?V�o\36CÀleI_:�MO.

Q/­



� � ���}��� � �����D�e�}�;����� ���
��� �������=�����

b
C L�AB9DMN9O8XZP8�`�9DAB@Y±P<?8=L?9DC L�AB9_Z�<�M�5¶c36M�<�C?V6M�W�9DT=U�7\C�A0M�W�9DC <�C�L³L�AB9_L?�&C�7\WYA0M�T=U?9_:�C~@¶±PA0T�[&50<�C?V
V\8�3\h6MN[/7\50ABV\9O8�MN36507/8�9O8�:�8=<?>�@�AB36C?9DC WYAB@N@N9D50M�L?8�9DA0L�A0W�9DC�M�AB36C�7\5B9O8YC4<�W�9O8=A0M�T=U?9O8�1&A0Wu<�507/@�AB36C?9DC A0W
·P7\U�W�9DCuL?9O8�A0L?9D7\5B9DC�Ilk�¿ <�C~@N9O8=M�<�T=U~@O.\:�M#±P<?8=L?9�L?9O8�Z�C�M�7/@N�mo\9O8�p%365BV\@<�\L�7/hs9DA0C?9�A0L?9D7\5B9eIlk�¿P�
b
C�MN@�7/`�A050AB@dc7/@Xo\9O8=L?8=A0505B@N9O8�[48=7/p%@Np%8�9DAB9O8�[\3\8�36C�7\5B9O8_WY7/V6C?9O@�A0M�T=U?9O8Kfg50<?h\8*c36U?8�9DC°MN36507/8�9Ë:�8=<?>�@�AB36C?9DC
7\<�M�5¶c36MN9DCÁ<�C�LÁ7\C~@N8�9DAB`�9DC�[/7\C�C�.�¿s7/`�9DAe507/VtL�7\M9k�7\<?>�@�7\<?V\9DC�W�9O8�[�7\<?p�L?9O8Y�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@
`�3\V\9DC?pNc3\8=WYABV\9O8�fg50<?h\8*c36U?8�9DC�.?:�Me±P<?8=L?9DC��O±�9DA�<�C~@N9O8=M�T=U�AB9DL�50A0T=U?9;IK3&L?9D505B9�`�9O@N8=7\T=U~@N9O@ �

-/.P:�A0CÊ�D<�»�9OV6A0C�CuMN@N8�36W�p%8�9DAB9DM�14�&MN@N9DWQ�\A0CÊL?9DW L�AB9�o\9O8=L?8=A0505B@N9�fg50<?h\8*c36U?8�9�L�<?8=T=UÊo\3\8�V\9OV\9O`�9DC?9
r°AB8�`�9D5�7\C°A0U?8�9DC >�U?3\@N36MN>�U�c7/8=A0M�T=U?9DC f�<?h\>�<�C?[4@N9DC C4<�W�9O8=A0M�T=U [\36C�MN@N8=<�AB9O8�@X<�C�L A0C L?9DC
»�9O8�9DA0T=U_L?9O8�b
C�MN@�7/`�A050AB@dc7/@�V\9O@N8=AB9O`�9DC�±PAB8=L�.

H4.P:�A0C�14�&MN@N9DWQ�PL�7\MK`�9O8�9DAB@�M��D<�»�9OV6A0C�C]L?9O8Ë1&A0Wu<�507/@�AB36C 9DA0C?9�MN@N8�36W�pqc<�U?8�9DC�L?9Ào\9O8=L?8=A0505B@N9
fg50<?h\8*c36U?8�9e9DC~@�U�c7\5B@<�~±�3\`�9DA�L�AB9eR�9O8=L?8=A05050<�C?V�±�9DAB@NV\9DU?9DC�LYp%8�9DA?V\9O±uc7\U�5B@�±�9O8=L?9DCY[/7\C�C�.ik�AB9O8N�
`�9DA�±P<?8=L?9�7\<?peL�7\M;o\36C�k�AB@N3do � ¿��9DW�36<�50A0C \ �dj�]�9DC~@¶±PA0T�[\9D5B@N9�IK3&L?9D505�9DA0C?9O8;[48=7/p%@Np%8�9DAB9DC
[\3\8�36C�7\5B9DCKfg50<?h\8*c36U?8�9��D<?86c<�T�[4V\9OV\8=A�
�9DC�.

¿sAB9u1&A0Wu<�507/@�AB36C?9DC�L?9DMe9O8=MN@NV\9DC�7\C�C~@N9DCÀ14�&MN@N9DWYMepqc<�U?8�@N9DC�7\<?p#p%365BV\9DC�L?9;:�8�V\9O`�C�A0M�MN9��

	 ¿sAB9]fg50<?h\8*c36U?8�9]L�<?8=T=U�5¶c7\<?p%@Á`�9DA�[\36C~@�A0C4<�AB9O8=50A0T=U?9O8 R�9O8=L?8=A05050<�C?V�9DA0C?9]f?365BV\9�[48=7/p%@Np%8�9DAB9O8
�s5B9DA0T=U?V\9O±PA0T=U~@�MN�D<�MN@dc7\C�L?9ÊWYAB@m�D<�C?9DU�W�9DC�L?9O8ep%8�9DAB9O8P:�C?9O8�V6AB9\.

	 m `�9O8=U�7\5B` 9DA0C?9O8�[48=AB@�A0M�T=U?9DC R�9O8=L?8=A05050<�C?Vto\36C � H�� F �]H�� �/Fi� �¸[/7\C�C [\9DA0C]�s5B9DA0T=U?V\9O±PA0T=U~@
W�9DU?8�V\9Op!<�C�L?9DC ±�9O8=L?9DC°<�C�L L�AB9Àfg50<?h\8*c36U?8�9ÆMN@N9DABV\@K7\<?pÊL�7\M�c<?`�9O8�f�c<�C?p%�DABV\p!7\T=U?9ËA0U?8�9O8
Z�C?p!7\C?V6M�U�c36U?9�7\<?pT�D±m7\M�MN[/7\50AB9O8�@�TO7&.*L?8�9DA~1436C�C?9DC?8=7\L�AB9DC�c<?`�9O8�L?9O8�¹�U?3\@N36MN>�U�c7/8�9�9DC~@�MN>�8=A0T=U~@O.

	 ¿sAB9�±uc7\U?8�9DC�LÁL?9DM�Z�<?p!MN@�AB9OV6MY7\C~±m7\T=U�MN9DC�L?9KU?9D50A0M�T=U?9�R�9O8�p%3\8=Wu<�C?VtL?9O8Yfg50<?h\8*c36U?8�9�±�9DA0MN@
L?9D<?@�50A0T=U�7\<?pgL�AB9��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@mU�A0C�.

:�Mg±P<?8=L?9mL�<?8=T=U�9DA0C?9eMN�&MN@N9DWY7/@�A0M�T=U?9s14@�<�L�AB9�9O8=MN@�WY7\50ABVspqc<?8g9DA0C�MN3650T=U?9DM�14�&MN@N9DW V\9O�O9DABV\@<�4L�7/h;L�AB9
9O8=U�7\5B@N9DC?9DC�:�8�V\9O`�C�A0M�MN9mpqc<?8�9DA0C?9DC�±�9DAB@N9DCY»�9O8�9DA0T=U�o\9O8=M�T=U�AB9DL?9DC?9O8�pqc<?8�L�7\M�14�&MN@N9DWiT=U�7/8=7/[4@N9O8=A0MN@�Aµ�
M�T=U?9O8e>�U~�&M�AB[/7\50A0M�T=U?9O8m¹g7/8=7\W�9O@N9O8PV�c<�5B@�ABV�M�A0C�L�.&f?9O8=C?9O8e±P<?8=L?9sL�AB9�7\<?p%@N8�9O@N9DC�L?9�b
C�MN@�7/`�A050AB@dc7/@��D<�W
9O8=MN@N9DC I_7\5PWYAB@YL?9O8��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@�A0C R�9O8�`�A0C�L�<�C?VÆV\9O`�8=7\T=U~@O.m¿s7\M�IK3&L?9D505e8�9O>�8�3&L�<?�DAB9O8�@
L?9DCÆA0CÆMN36507/8�9DCÀ:�8=<?>�@�AB36C?9DCK`�9O3\`�7\T=U~@N9O@N9DCtZ�<�M�MN@N3\h�o\36CË¹�507\M�WY7�7\<�MsL?9O8;1436C�C?9DC?[\3\8�36C�7�<�C�L
L�AB9sL�7\WYAB@mo\9O8�`�<�C�L?9DC?9�V\8�3\h6MN[/7\50ABV\9 cm 
�C4<�C?V�WY7/V6C?9O@�A0M�T=U?9O8�f?9D50L�50A0C�AB9DC�A0C�L?9DC�A0C~@N9O8�>�507\C?9O@�7/8�9DC
·P7\<�W�.\¿�9DC�C?3&T=U�[/7\C�C�9DM�7\<�M�L?9DC�p%365BV\9DC�L?9DCX��86c<�C�L?9DC�5B9DL�ABV650A0T=U�7\50Mg9DA0CX1&T=U?8=AB@N@�7\<?p}L?9DW¸rË9OV\9
�D<�9DA0C?9O8�<�W�p!7\M�MN9DC�L?9DC�:�8�[&5¶c7/8=<�C?V�MN36507/8�9O8P:�8=<?>�@�AB36C?9DC�7\C?V\9DMN9DU?9DCK±�9O8=L?9DC�.

	 ¿sAB9�V\9Op!<�C�L?9DC?9e[48=AB@�A0M�T=U?9eR�9O8=L?8=A05050<�C?V�[/7\C�CYMN9D5B`�MN@�L�<?8=T=U�L�AB9�MN@dc7/8�[&MN@N9DCY`�A0M�507\C?Vs`�9O3\`�7\T=U&�
@N9O@N9DCK>�U?3\@N36MN>�U�c7/8=A0M�T=U?9DC�r°AB8�`�9D5B`�9O±�9OV6<�C?V\9DC�C�A0T=U~@�9O8�8�9DA0T=U~@e±�9O8=L?9DC�.

	 ¿sAB9�A0C_V\8�3\h\9DCtMN36507/8�9DCÀ:�8=<?>�@�AB36C?9DCÆMN9DU?8�U�c7\< ��V�`�9O3\`�7\T=U~@N`�7/8�9Y7\<�MN`�8�9DT=U?9DC�L?9�¹�8�3\@�<?`�9¾�
8=7\C?�;A0MN@�A0WÌIK3&L?9D505�C�A0T=U~@�9DC~@�U�7\5B@N9DC�.

	 ¿sAB9�pqc<?8gMN36507/8�9e:�8=<?>�@�AB36C?9DCÊC?3\@¶±�9DC�L�ABV\9mf?8�9DA0MN9O@N�D<�C?Vsp%8�9DAB9O8gWY7/V6C?9O@�A0M�T=U?9O8�:�C?9O8�V6AB9�[\36C�C~@N9
C�A0T=U~@�A0C�7\<�MN8�9DA0T=U?9DC�L?9DW ^ W�p!7\C?V�9O8=U�7\5B@N9DC�±�9O8=L?9DC�.

Q&-



¿s7\MmL?9O8e»�9O3\`�7\T=U~@�<�C?V�7/[4@�ABo\9O8�·�9OV6AB36C?9DCX`�9DM�MN9O8m7\C?V\9O>�7/h\@N9ÊIK3&L?9D505�o\36C�k�AB@N3doX<�C�LX¿��9DW�36<�50A0C
9O8=W_c3\V650A0T=U~@N9�±�9DAB@N9O8�pqc<�U?8�9DC�L?9 ^ C~@N9O8=M�<�T=U4<�C?V\9DC�.Db
C;L�AB9DMN9DW�IK3&L?9D505\[\36C�C~@N9�L�AB9��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@
3\`�9O8=U�7\5B`�9DA0C?9O8�o\36CXL?9DCYV\9O36W�9O@N8=A0M�T=U?9DC�¹g7/8=7\W�9O@N9O8=C�L?9DM�IK3&L?9D5050M�7/`�U�c7\C?V6ABV\9DCY[48=AB@�A0M�T=U?9DC�R�9O8N�
L?8=A05050<�C?VY�O±�9DABp%9D50MNp%8�9DAgC�7\T=U?V\9O±PAB9DMN9DCË±�9O8=L?9DC�.�:�M�±P<?8=L?9u9O8=MN@�WY7\50ABV�9DA0C?9YMN�&MN@N9DWY7/@�A0M�T=U?9 ^ C~@N9O8N�
M�<�T=U4<�C?V�L?9O8��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@YA0C³`�3\V\9DC?pNc3\8=WYABV\9O8�fg50<?h\8*c36U?8�9DC <�C~@N9O8�»�9O86c<�T�[&M�A0T=U~@�ABV6<�C?V�L?9O8
>�U?3\@N36MN>�U�c7/8=A0M�T=U?9DC�f�<?h\>�<�C?[4@No\9O8=7\C?[\9O8=<�C?V L�<?8=T=U?V\9Opqc<�U?8�@O.�b
C¸1&A0Wu<�507/@�AB36C?9DC]L?9O8Æb
C�MN@�7/`�A050AB@dc7/@
[\36C�C~@N9DCÁ9DA0C?9�·�9DA0U?9�9DM�MN9DC~@�AB9D505B9O8�»�9DMN@�7\C�L?@N9DA05B9�MN36507/8�9O8�:�8=<?>�@�AB36C?9DC�A0C�c<?`�9O8��O9D<?V\9DC�L?9O8urË9DA0MN9
8�9O>�8�3&L�<?�DAB9O8�@�±�9O8=L?9DC	�

	 »�9DA�V\9O9DABV6C?9O@N9O8sZ�C?p!7\C?V6M�MN@dc3\8=<�C?VYMN@N9DABV\@�L�AB9�[&A0C?[~�¶A0C�MN@�7/`�A05B9�fg50<?h\8*c36U?8�9;A0CKL?9O8s1&A0Wu<�507/@�AB36C
7\<?p . ^ C~@N9O8=U�7\5B`�L?9O8u7\<?p!MN@N9DABV\9DC�L?9DC�fg50<?h\8*c36U?8�9Y`�A050L?9O@;M�A0T=Ut9DA0C?9Xo\9O8�@�AB[/7\5B9�14@N8�36WYM�T=U�A0T=U~@
7\<�M<�*L�AB9�L?9DW]�O9DC~@N8=7\5B9DCu:�5B9DW�9DC~@#L?9DM �/14@�7\C�L�7/8=L�W�3&L?9D5050M�
�L?9O8@k�7\<?>�@N>�U�7\MN9�MN36507/8�9O8#:�8=<?>?�
@�AB36C?9DC�9DC~@�MN>�8=A0T=U~@O.

	 ¿sAB9�L�AB9DMN9_14@N8�36WYM�T=U�A0T=U~@�L�<?8=T=U�507\<?p%9DC�L?9DC ��8=<?>�>�9DC�WY7/V6C?9O@�A0M�T=U?9O8Xf?9D50L�50A0C�AB9DC�MN@�A0WYW�9DC
A0CËA0U?8�9O8�Z�<�MN8=A0T=U~@�<�C?V�<�C�LÀA0CËA0U?8�9O8�f?3\8=W WYAB@;L?9O8;»�9O3\`�7\T=U~@�<�C?V_@N8=7\C�M�AB9DC~@N9O8u1&ABV6W�36A0L?9
c<?`�9O8�9DA0C���±uc7\U?8�9DC�L�L�AB9X7\<?p!MN@N9DABV\9DC�L?9�fg50<?h\8*c36U?8�9X9DA0C?9XL?9DC 1&ABV6W�36A0L?9DCË9DC~@NV\9OV\9DC?V\9DMN9O@N�O@N9
Z�<�MN8=A0T=U~@�<�C?Ve7\<?p%±�9DA0MN@O.d¿s7\WYAB@�±P<?8=L?9��D<�W 9DA0C?9DCsV\9O�O9DABV\@<�*L�7/h�@N8=7\C�M�AB9DC~@N9m1&ABV6W�36A0L?9�C�A0T=U~@<�
±PAB9�`�A0M�507\C?VKc<?`�9O8�±PAB9OV\9DC�LX7\C?V\9DC?36WYW�9DC��&[&A0C?[~�¶A0C�MN@�7/`�A05B9�7\<�MN`�8�9DT=U?9DC�L?9sfg50<?h\8*c36U?8�9DC�L�7/8N�
MN@N9D505B9DC�<�C�L��D<�WÌ7\C�L?9O8�9DC�9DA0C?9;C?9D<?9DMPIK3&L?9D505�@N8=7\C�M�AB9DC~@N9O8s1&ABV6W�36A0L?9so\3\8�V\9D5B9OV\@O.

	 ¿sAB9uU?9D50A0M�T=U?9ÊR�9O8�p%3\8=Wu<�C?V�<�C�L_Z�<?p!MN@�AB9OV6M�T=U�7/8=7/[4@N9O8=A0M�AB@�AB[��O±�9DAB9O8sA0C�MN@�7/`�A05B9O8P¹�8�3\@�<?`�9O8=7\C&�
�O9DC MN3d±PAB9ËL�AB9Æ�O9DAB@�50A0T=U?9Ë:�C~@¶±PA0T�[&50<�C?VÁL?9O8�R�9O8=L?8=A05050<�C?V�A0C 9DA0C?9DW�L?9O8�fec7\505B9À±P<?8=L?9ÆA0C
9¾º&�O9D505B9DC~@N9O8 c^ `�9O8�9DA0C�MN@�A0WYWu<�C?V�WYAB@�k�A05Bp%9;L?9O8�1&A0Wu<�507/@�AB36C?9DC�8�9O>�8�3&L�<?�DAB9O8�@O.�»�9DA0L?9Ê:�8�9DABV/�
C�A0M�MN9s[\36C�C~@N9DC_L�7\L�<?8=T=U��O±�9DABp%9D50MNp%8�9DA�7\<?pgL�AB9;�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@��D<?86c<�T�[4V\9Opqc<�U?8�@e±�9O8=L?9DC�.

	 ²�7\T=U^9DA0C?9O8 IK3&L�A���[/7/@�AB36CÌL?9DM IK3&L?9D5050M [\36C�C~@N9|L�AB9 �D<?o\3\8°L�<?8=T=UÌL�7\M MN@�7/8�[\9 ^ W��
V\9O`�<�C?V6MNp%9D50L³L?9DMXk�AB@N3do~�¶¿��9DW�36<�50A0C&�
�s5B9DA0T=U?V\9O±PA0T=U~@�MXo\9O8=U�A0C�L?9O8�@N9�o\365050MN@dc7\C�L�ABV\9_:�8=<?>�@�AB36C
L?9O8 fg50<?h\8*c36U?8�9«9O8��DAB9D5B@ ±�9O8=L?9DC�.Ì¿sAB9¥±uc7\U?8�9DC�LzL�AB9DMN9O8 1&A0Wu<�507/@�AB36CÑp%8�9DABV\9DMN9O@N�O@N9
WY7/V6C?9O@�A0M�T=U?9�:�C?9O8�V6AB9�9DC~@�MN>�8=A0T=U~@�L?9DC�R�3\8=MN@N9D5050<�C?V\9DC�L?9O8 �/14@N3\8=7/V\9�7\C�L�·�9D5B9D7\MN9 
¾� IK3&L?9D505B9
MN36507/8�9O8�:�8=<?>�@�AB36C?9DC�.�¿sAB9ÆZ�<?p!MN@�AB9OV6M�T=U�7/8=7/[4@N9O8=A0MN@�AB[ L?9O8�fg50<?h\8*c36U?8�9�±P<?8=L?9_WYAB@XL?9O8X`�A0M
�
507\C?VÊ7\W�L?9O@�7\A05050AB9O8�@N9DMN@N9DC�`�9O3\`�7\T=U~@N9O@N9DC�Z�<?p!MN@�AB9OV6M�T=U�7/8=7/[4@N9O8=A0MN@�AB[�9DA0C?9DMmleI_:�o\9O8�V650A0T=U?9DC��
±�3\`�9DA�M�A0T=U�9DA0C?9�7\<�MNV\9O�O9DA0T=U�C?9O@N9 	4<�7\50AB@�7/@�ABo\9 c^ `�9O8�9DA0C�MN@�A0WYWu<�C?VÊp!7\C�L�.&b
C�L�AB9DMN9O8P1&A0Wu<�507*�
@�AB36CÀ[\36C�C~@N9YL?9DMs±�9DAB@N9O8�9DCËL�AB9�:�C~@�MN@N9DU4<�C?V�o\36Ct¹#36MN@
�¶fg507/8�9¾� ��343\>�M 	4<�7\50AB@�7/@�ABo'�!L�.�U�.�A0W
f?9D50L�50A0C�AB9DC~`�A050L0�#`�9O3\`�7\T=U~@N9O@P±�9O8=L?9DC�.

� 4 & &�$@1�4 &� +7&�0 � $���& .�0�4�(@( & .'&� #&���&�0 4�0��,/.'&�$@12&�,���&�0���&�$
	 &�4�( &��
��"����%4 &��>4�0����
� 0�(@+7"�.�4� 4�+��"%+�� &�$��%$�4� � +7&�$�� *%$'*%0 "% #&�$ 56"�� 0 &�+-4�(��! &�$ �! ,���$"�*# �$'&�0$�24 &� #&�� $'*���(%� "% 4&��&
( *% #"%$'& � $�,�' +-4 *%0 &�0 "%, (@ %�*%(@+ , 0�� "%0�+-$'&�4 .�+
.
:�M�±�9O8=L?9DC�:N9DL?3&T=UX7\<�T=UX7\<�MN`�8�9DT=U?9DC�L?9�¹�8�3\@�<?`�9O8=7\C?�O9DC�`�9O3\`�7\T=U~@N9O@<�&L�AB9a�%�D<�WYA0C�L?9DMN@�A0C�L?9O8

¹�8�3	:N9O[4@�AB36C�7\<?p�L�AB9�k�A0WYW�9D50MN9O`�9DC?9	�#[\9DA0C?9sZ�C?�O9DA0T=U?9DC�L?9O8mpqc<?8�L�AB9��;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@�T=U�7/8=7/[4@N9¾�
8=A0MN@�A0M�T=U?9DCËU?9D50A0M�T=U?9DCÀR�9O8�p%3\8=Wu<�C?VK@N8=7/V\9DC�.�143650T=U?9Y¹�8�3\@�<?`�9O8=7\C?�O9DCtM�T=U?9DA0C?9DCËo&AB9D50W�9DU?8�9DA0C?p!7\T=U
�D<�9¾º&>�7\C�L�AB9O8�9DC�<�C�LÁL�7/`�9DA�7\<?p%�D<�MN@N9DABV\9DC�.�:�8�9DABV6C�A0M�MN9�L�AB9DMN9O8�ZP8�@�[�c36C�C?9DCÁ7\505B9O8�rt7\U?8=M�T=U?9DA0C&�
50A0T=U?[\9DAB@ÊC�7\T=UÁWYAB@uL?9O8�A0C�L�AB9DMN9O8uZP8�`�9DAB@ÊC�A0T=U~@u<�C~@N9O8=M�<�T=U~@N9DCÁk�3\8=<�M
��b
C�MN@�7/`�A050AB@dc7/@;9O8�[&5¶c7/8�@Ê±�9O8N�

Q\H



L?9DC�.?:�M�A0MN@m�D<�9O8�±m7/8�@N9DC���L�7/hYL�AB9�Z�<�M�5¶c36M�<�C?V�<�C�L�7\C?pNc7\C?V650A0T=U?9�:�C~@¶±PA0T�[&50<�C?VN�;7
�+9��� )FX"YZ�"�eV\8�3\h/�
MN[/7\50ABV\9O8eMN36507/8�9O8�:�8=<?>�@�AB36C?9DCXWYAB@ k�A05Bp%9sL?9O8e�;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@�<�C�L�L?9O8ek�3\8=<�M�A0C�MN@�7/`�A050AB@dc7/@�9DA0C?9O8
o\9O8=L?8=A0505B@N9DC�fg50<?h\8*c36U?8�9s9O8�[&5¶c7/8�@e±�9O8=L?9DC�[/7\C�C�.
Z�<?p�L?9DW rË9OV\9Á�D<]9DA0C?9DW �����*� �"��7
�#0h�)�V5�"#]IK3&L?9D505;MN36507/8�9O8Æ:�8=<?>�@�AB36C 9O8=M�T=U?9DA0C?9DC pqc<?8ÆL�AB9

C�c7\T=U�MN@N9�Â�<?[&<�C?p%@mL�AB9�p%365BV\9DC�L?9DC_1&T=U?8=AB@N@N9ÊM�A0C�C~o\36505 �

	 ´s<�7\C~@�A����DAB9O8=<�C?V¸L?9O8 ·�36505B9�L?9O8 �;A0C?[~��b
C�MN@�7/`�A050AB@dc7/@Á<�C�LÌL?9O8 k�3\8=<�M
��b
C�MN@�7/`�A050AB@dc7/@ <�C�L
9DA0C?9DM�9Oo\9DC~@�<?9D505�o\3\8=U�7\C�L?9DC?9DC�Â�<�M�7\WYW�9DC�MN>�AB9D50MXL�AB9DMN9O8�`�9DA0L?9DC b
C�MN@�7/`�A050AB@dc7/@N9DC `�9DAsL?9O8
Z�<�M�5¶c36M�<�C?V�MN36507/8�9O8P:�8=<?>�@�AB36C?9DC�.

	 :�A0C~`�9O�DAB9DU4<�C?V�L?9DMe@�U?9O8=WYA0M�T=U?9DC�¿�8=<�T�[&MP<�C�L�L?9O8s��8=7Do&AB@�7/@�AB36C_A0CKL�AB9Ê1&A0Wu<�507/@�AB36C?9DC��?<�W
L�AB9YZ�<?p!MN@�AB9OV6M�T=U�7/8=7/[4@N9O8=A0MN@�AB[ËL?9O8uA0C�MN@�7/`�A05B9DCËfg50<?h\8*c36U?8�9Y7\<�T=U 	4<�7\C~@�AB@�7/@�ABoËWYAB@;L?9O8uZ�<?p(�
MN@�AB9OV6M�T=U�7/8=7/[4@N9O8=A0MN@�AB[�o\36CKleI_:�M�o\9O8�V65B9DA0T=U?9DCX�D<X[�c36C�C?9DC�.4¿sAB9DMN9O8�1&T=U?8=AB@N@�A0MN@�7\<�T=U�pqc<?8�L�AB9
Z�<?p!MN@N9D5050<�C?V�L?9O8P:�C?9O8�V6AB9O`�A0507\C?�sMN36507/8�9O8P:�8=<?>�@�AB36C?9DC�C?3\@¶±�9DC�L�ABV?.

	 :�A0C~`�9O�DAB9DU4<�C?V�WY7/V6C?9O@�A0M�T=U?9O8�·�9DM�A0MN@�ABo&AB@dc7/@�A0C�L�AB9�1&A0Wu<�507/@�AB36C?9DC��/<�WiL�AB9�7\<?p�WY7/V6C?9O@�A0M�T=U?9
·�9O[\36C�C?9¾º?AB36CK`�9O8=<�U?9DC�L?9DC�¹�8�3\�O9DM�MN9uA0CKL?9O8�k�7\<?>�@N>�U�7\MN9ÊMN36507/8�9O8P:�8=<?>�@�AB36C?9DC��?±PAB9��\.}»�.
L�AB9�»mA050L�<�C?V�o\36C�¹#36MN@
�¶fg507/8�9¾� ��343\>�M<�#MN3d±PAB9YL�AB9�¹�507\M�WY7\U?9DAB�D<�C?V�<�C�LËk�9DA050T=U?9DC~`�9DM�T=U�5B9D<&�
C�ABV6<�C?V�A0C�MN36507/8�9DCK:�8=<?>�@�AB36C?9DC�`�9DM�MN9O8PMN@�<�L�AB9O8�9DC��D<�[�c36C�C?9DC�.

	 ^ C~@N9O8=M�<�T=U4<�C?VÆL?9O8�:�C~@�MN@N9DU4<�C?VÆL?9O8�A0C�MN@�7/`�A05B9DCËfg50<?h\8*c36U?8�9\.#:�MÊA0MN@uC?3&T=U�C�A0T=U~@Êo\9O8=MN@�7\C&�
L?9DC��?±�9D50T=U?9O8P¹�8�3\�O9Ohj� � k�9O@�U?9O8�lm<?@N@�A0C?V 
���Z�<?p!MN@N9DABV\9DC�o\9O8=L?8=A0505B@N9DC�fg50<�M�MN9DMe7\<�M�L?9O8P��36C&�
o\9O[4@�AB36C�MN�O36C?9��m>�U?3\@N36MN>�U�c7/8=A0M�T=U?9Ë14@N8*c36Wu<�C?V\9DC��P.B.B. �XWY7/h\V\9O`�50A0T=U �D<?8�:�8��O9D<?V6<�C?V Ilk�¿P�
A0C�MN@�7/`�A05B9O8efg50<?h6MN�&MN@N9DW�9�`�9DAB@N8*c7/V\@O.

	 :�A0C~`�9O�DAB9DU4<�C?VtL?9O8�rË9DT=U�MN9D5B±PAB8�[&<�C?V�L?9O8�fg50<?h\8*c36U?8�9_WYAB@�L?9DW ^ W�V\9O`�<�C?V6MNp%9D50L�.�:�M�A0MN@
C?3&T=UÁC�A0T=U~@u[&507/84�#3\`Á9DA0C?9�9DA0C?�O9D50C?9�A0C�MN@�7/`�A05B9Xfg50<?h\8*c36U?8�9�c<?`�9O8=U�7\<?>�@;9DA0C�A0W���8=<�C�L�M�7/@N�
o\365050MN@dc7\C�L�ABV\9DMmIK3&L?9D505�pqc<?8mMN36507/8�9s:�8=<?>�@�AB36C?9DCXL�7/8=MN@N9D505B9DCY[/7\C�C�.&¿sAB9�3\p%@�WY7\50M�`�9O3\`�7\T=U~@N9O@N9
¿�8�9DABp!7\T=U�MN@N8=<?[4@�<?8Áo\36C leI_:�M L?9D<?@N9O@³7\C��YL�7/hiL�AB9 rË9DT=U�MN9D5B±PAB8�[&<�C?V¸L?9O8³A0C�MN@�7/`�A05B9DC
fg50<?h\8*c36U?8�9³WYAB@�L?9DW ^ W�V\9O`�<�C?V6MNp%9D50L¸9DA0C?9DCi±�9DMN9DC~@�50A0T=U?9DC »�9DMN@�7\C�L?@N9DA05XL?9DMÁ��9DM�7\WÊ@
�
>�8�3\�O9DM�MN9DM�`�A050L?9O@O.

Q\a



� � �Z� �������}������� � ��� �D���������

� ��� � � �'��	��W�
� ��� ��� � � ��� '
� 
�#����� � � � �'� ���
� ��� � � �@� � 
 �
¿sAB9�1&A0Wu<�507/@�AB36C?9DC�L�AB9DMN9O8PZP8�`�9DAB@e9O8�p%3\8=L?9O8=C�9DA0C?9O8=MN9DAB@�M�9DA0C?9;W_c3\V650A0T=U�MN@PV6<?@N9;8*c7\<�WY50A0T=U?9u�sAB@N@N9O8N�
7\<?½#c36M�<�C?VZ�Ê<�W 8�9D507/@�ABo [&5B9DA0C�MN[/7\50ABV\9 ¹�8�3\�O9DM�MN9 ±PAB9³�\. »�.uL�AB9 »mA050L�<�C?V o\36C 14@N8�36WYM�T=U�A0T=U~@N9DC
MN@�<�L�AB9O8�9DCt�D<�[�c36C�C?9DC��g7\C�L?9O8�9O8=MN9DAB@�Mu7/`�9O8�7\<�T=UÁW_c3\V650A0T=U�MN@uV\8�3\h\9_1&A0Wu<�507/@�AB36C�MN`�3Dº&9DC���<�W L�7\M
Z�<?p!MN@N9DABV\9DCXL?9DM�WY7/V6C?9O@�A0M�T=U?9DCXfg50<?h6MN�&MN@N9DWYM�U�A0C?8�9DA0T=U?9DC�L�507\C?V\9�o\9O8�p%365BV\9DCX�D<Y[�c36C�C?9DC�.~¿�9DM�U�7\5B`
±PAB8=LÀ9DA0CÁ1&A0Wu<�507/@�AB36C�MNV6AB@N@N9O8ÊWYAB@;8*c7\<�WY50A0T=UËo\9O8*c7\C�L?9O8=50A0T=U?9O8uZ�<?½#c36M�<�C?VKo\9O8�±�9DC�L?9O@O.�b
W p%365BV\9DC&�
L?9DCÊMN9DA4L�AB9�f?9DMN@�5B9OV6<�C?VsL?9DM�1&A0Wu<�507/@�AB36C�MNV6AB@N@N9O8=M�7\W »�9DA0MN>�AB9D56L?9O8#>�36M�AB@�ABo\9DC�º4�¶��343\8=L�A0C�7/@N9DC�7\T=U�MN9
9O8=5¶c7\<?@N9O8�@O.�¿sAB9Êf?9DMN@�5B9OV6<�C?VXL?9O8�8�9DMN@�50A0T=U?9DC���343\8=L�A0C�7/@N9DC�7\T=U�MN9DC�9O8�p%365BV\@�A0C�7\C�7\5B3\V\9O8PrË9DA0MN9\.
b
C�L?9DW �D<?8�C4<�W�9O8=A0M�T=U?9DCÊb
C~@N9OV\8=7/@�AB36CYU?9O8=7\C?V\9O�O3\V\9DC?9DC ��7*º4��rË9DC�L?8�3�
}��R�9O8�p!7\U?8�9DCl�!Z�C�U�7\C?V

ZÊ. ai�PM�A0C�L_¿sA�
�9O8�9DC?�O9DC 	4<?3\@�AB9DC~@N9DCÀ5B9DL�ABV650A0T=UKpqc<?8�c7
	4<�A0L�A0MN@�7\C~@N9��sAB@N@N9O8�>�<�C?[4@�7/`�MN@dc7\C�L?9uL?9 ��C�AB9O8�@O.
:�M�MN9DA�9DA0C �%9DA0C�L�A0W�9DC�M�AB36C�7\5B9DM���c7
	4<�A0L�A0MN@�7\C~@N9DMY�sAB@N@N9O8�WYAB@ � �sAB@N@N9O8�>�<�C?[4@N9DC�� � - 6 H 6 ����� 6 �<�C�L �sAB@N@N9O8�>�<�C?[4@�7/`�MN@�7\C�L ��� V\9OV\9O`�9DC���±�3\`�9DAmL�AB9K�sAB@N@N9O8�>�<�C?[4@N9À- 6 H 6 � �P-�<�C�L � pqc<?8�L�AB9f?3\8=Wu<�50AB9O8=<�C?V�L?9O8g·P7\C�L?`�9DL�A0C?V6<�C?V\9DC;o\9O8�±�9DC�L?9O@g±�9O8=L?9DC�./¿sAB9�14@\c<?@N�DMN@N9D505B9DC�L?9DM��sAB@N@N9O8=M�507\<?@N9DC
L�7\C�C � A � ��� ��� � ai�=. ^ W�¿sA�
�9O8�9DC~@�A07\5 	4<?3\@�AB9DC~@N9DC 5 � � � �-= 5�� 7\<�T=U³7\<?pP9DA0C?9DW �sAB@N@N9O8XWYAB@C�A0T=U~@
�qc7
	4<�A0L�A0MN@�7\C~@N9DCÆ14@\c<?@N�DMN@N9D505B9DC � A�WYAB@N@N9D50M�¿sA�
�9O8�9DC?�O9DC 	4<?3\@�AB9DC~@N9DC~`�A050L�<�C?V�L�A0MN[48�9O@�A0M�AB9O8�9DC��D<
[�c36C�C?9DC��~Wu<?h;9DA0C?9�9DA0C?9DA0C�L?9D<?@�ABV\9�f�<�C?[4@�AB36C � � � ��WYAB@ � � � � � ��� � � � � �#9¾º?A0MN@�AB9O8�9DC��~MN3uL�7/h;V6A05B@ �

5 � � � �
5�� � 5 � � � � � ���5�� � 5 �5 �

� �� � �
149O@N�O@mWY7\C � � = � � � -'=%� � � = � � �m<�C�LY7/>�>�8�3Dº?A0WYAB9O8�@ 5 � = 5 � L�<?8=T=U�L�AB9�`�9O[/7\C�C~@N9s¿sA�
�9O8�9DC?�O9DC&�
	4<?3\@�AB9DC~@N9DC~`�A050L�<�C?VP7\<?p�L?9DW c7
	4<�A0L�A0MN@�7\C~@N9DC��sAB@N@N9O84�\MN3�WËc<�M�MN9DCÊ±�9DL?9O8 � � � �#C?3&T=U � � � ��9¾º&>�50AB�DAB@`�9O[/7\C�C~@�MN9DA0C�.?:�MeV6A05B@�L�7\C�C�7\<?pgL?9DWÌC�A0T=U~@
�qc7
	4<�A0L�A0MN@�7\C~@N9DCÆ�sAB@N@N9O8 �

5 � � � �
5�� GGGG 	
	 	 � A � � � A � G � � A ��G

H ���
-

\ � � = � � ] 	
	 	 � A � �
� A � G � � A ��G
H ���

-
\ � � = � � ] 	
	 	 � A � �

²�<�C�Wu<?hXC?3&T=U�9DA0C?9�V\9O9DABV6C?9O@N9uf�<�C?[4@�AB36C � � � �mV\9O±uc7\U�5B@e±�9O8=L?9DC�.?b
CKL�AB9DMN9O8�ZP8�`�9DAB@m±PAB8=L� � � � � � 3 	 G�� 9¾º&>d��
q\ � � � � ?��(] = � � -���3 	 =�� 9¾º&>d��
q\ � � � � ?��(]��,� �³-�� �
-/. F\Hi�

o\9O8�±�9DC�L?9O@<�\±�3\`�9DA � � ?���9DA0C?V\9Opqc<�U?8�@#±PAB8=L��/<�W L�AB9e��36C�MN@N8=<?[4@�AB36Cu9DA0C?9DM#�O9DC~@N8=7\5B9DC_c7
	4<�A0L�A0MN@�7\C~@N9DC�sAB@N@N9O8�`�9O8�9DA0T=U?9DM�WYAB@ � ����� � � ������pqc<?8�� � ?u�D<Æ9O8=W_c3\V650A0T=U?9DC�.}¿sAB9uV\9O±uc7\U�5B@N9�f�<�C?[4@�AB36C_9DC~@�U�c7\5B@
L?8�9DA�p%8�9DAB9�¹g7/8=7\W�9O@N9O8 	 G � 	 = <�C�L�
;<�C�LÆV\9DMN@�7/@N@N9O@ÊMN36WYAB@s9DA0C?9�U?36U?9�fg5B9¾º?AB`�A050AB@dc7/@PA0CÀL?9O8srt7\U�5
L?9O8��sAB@N@N9O8�V\8*c3\h\9 !�	 � � � � � � � Hi���!��L?9DM�R�9O8=U�c7\5B@�C�A0M�MN9DM�L?9DM�[&5B9DA0C�MN@N9DC C�A0T=U~@
�qc7
	4<�A0L�A0MN@�7\C~@N9DC
�sAB@N@N9O8�>�<�C?[4@�7/`�MN@�7\C�L?9DM#�D<�WÌc7
	4<�A0L�A0MN@�7\C~@N9DCY�sAB@N@N9O8�>�<�C?[4@�7/`�MN@�7\C�L � � � � � ?S3_-&��� � � � � � ?������-= ���<�C�LÊL?9DMgWY7*º?A0WY7\5B9DC��sAB@N@N9O8=7/`�MN@�7\C�L?9DM � � � ��� � � � � � � �uHi��� � � � � � � �uai���=.\¿s<?8=T=U�:�A0C�MN9O@N�O9DCL�AB9DMN9O8;L?8�9DAg»�9DL�A0C?V6<�C?V\9DCËA0Ct�s5 .&�
-/. F\Hi�s9O8=U�c7\5B@;WY7\CÀ9DA0C��s5B9DA0T=U4<�C?V6M�MN�&MN@N9DW¢pqc<?8
	 G � 	 = <�C�L�
&�
L�7\M�C4<�W�9O8=A0M�T=U�V\9D5¶c36MN@P±�9O8=L?9DC�[/7\C�C�.�¿�9O8�:�º&>�36C?9DC~@��¸L�AB9DC~@�L?9O8�f?9DA0C�7/`�MN@�A0WYWu<�C?V?.?b
CKL�AB9DMN9O8
ZP8�`�9DAB@m±�9O8=L?9DC�rË9O8�@N9�H � � �8 jYo\9O8�±�9DC�L?9O@O.

Q*j



� ��� � 	����
� 
 '���	 � ��� ��� � � 
 ) ��� 
 � � � �W�
� ����� �
	������ '�� ��� ���

¿s7\M�C4<�W�9O8=A0M�T=U��D<ÁA0C~@N9OV\8=AB9O8�9DC�L?9K�s5B9DA0T=U4<�C?V6M�MN�&MN@N9DW � H4.0-Dwi� �;� H4.0-DQi�YU�7/@�<�C~@N9O8�:�A0C~`�9O�DAB9DU4<�C?V
L?9O8�RsA0MN[\36M�AB@dc7/@ ���s5 .W� H4.0-Dai����<�C�L°C�7\T=U V\9O9DABV6C?9O@KV\9O±uc7\U�5B@N9O8K²P3\8=WYAB9O8=<�C?V �!M�AB9DU?9ËZP`�M�T=U�C�.=a4. H
`��O±;.6j?. Hi��A0CYL?9O8�½�<?h\9O8=U�7\5B@N9DC�L?9DC�f?3\8=W ���s5 .&� a4. j4������L�AB9�p%365BV\9DC�L?9�L�A0W�9DC�M�AB36C�M�5B36MN9e��36W�>�36C?9DC&�
@N9DC�L�7/8=MN@N9D5050<�C?V �

5FE ; � � 5 	Z� ; C 	5� � 5 
%� ; C 
�� � 5 �i� ; C �&� 6 �
-/. F\ai�
5FE � ; C 	L� � � 5 	Z� ; C =	 3 -H � � � � =	 3 � =
 3 � =� � � H a ;�� � H 5 	�C 	 � 5 
&C 
 � 5 �"C �&���

� 5 
5� ; C 	�C 

� ��	 ��
 � ;�� � 5 
&C 	P3 5 	�C 
����
� 5 ��� ; C 	�C � � ��		��� � ;�� � 5 �"C 	P3 5 	�C �&��� 6 �
-/. F*j5�

5FE � ; C 
�� � � 5 	Z� ; C 	�C 
 � ��	 ��

� ;�� � 5 	�C 
 3 5 
&C 	L���
� 5 
5� ; C =
 3 -H � � 3 � =	 � � =
 3 � =� � � Ha ;�� � H 5 
	C 
 � 5 	�C 	�� 5 �<C �4���
� 5 ��� ; C �<C 
 � ���
��
 � ;�� � 5 �"C 
 3 5 
&C �4��� 6 �
-/. F\Fi�

5FE � ; C �&� � � 5 	Z� ; C 	�C � � ��		��� � ;�� � 5 	�C �23 5 �"C 	L���
� 5 
5� ; C 
&C � � ��
���� � ;�� � 5 
&C �23 5 �"C 
����
� 5 ��� ; C =� 3 -H � � 3 � =	 3 � =
 � � =� � � H a ;�� � H 5 �<C � � 5 	�C 	 � 5 
&C 
���� 6 �
-/. F\wi�

5FE ��	 � � 5 
5�*C 
 ��	 �/C 	 ��
�� � 5 �L�*C �
��	 �/C 	 ���4� 6 �
-/. F6���
5FE ��
 � � 5 	Z�*C 	 ��
 �/C 
 ��	i� � 5 �i�*C �
��

�/C 
����&� 6 �
-/. F\�i�
5FE ��� � � 5 	Z�*C 	 ��� �/C ����	L� � 5 
5�*C 
 ��� �/C �
��
�� 6 �
-/. F\Qi�
5FE � � � 5 	�� 	 � 5 
�� 
 � 5 ��� � 6 �
-/. w/­L�

±�3\`�9DA

� � �
���³- 3 ; �*C =	 3 C =
 3'C =� ��3 � =	 3 � =
 3 � =� 6

� 	 � � � C 	
���³- 3 ; C 	u�*C =	 3'C =
 3'C =� ��3 HZ�*C 	 � =
 3'C 	 � =� �/C 
���	 ��

�
C �
��	 ���&� 6

� 
 � � � C 

���³- 3 ; C 
5�*C =	 3'C =
 3 C =� �)3 HZ�*C 
 � =	 3'C 
 � =� �/C 		��	 ��

�
C �
��
 ���4� 6

� � � � � C �
���³- 3 ; C �i�*C =	 3'C =
 3'C =� ��3 HZ�*C � � =	 3'C �
� =
 �/C 	 ��		��� �
C 
 ��
����&� 6

��	 � 5 
 ��� � 5 �
��
 6
��
 � 5 �
��	 � 5 	 ��� 6
� � � 5 	 ��

� 5 
 ��	

V6A05B@O.�b
W ��8�9DC?�Op!7\505
� � ­�9DC~@Np!7\505B9DC°L�AB9À¿�8=<�T�[4@N9O8=W�9tA0C°L?9DC]�s50C�.&�
-/. F*j5� �;�
-/. F\wi�_MN3d±PAB9ËL�AB9
:�C?9O8�V6AB9OV65B9DA0T=U4<�C?VX�s5 .&�
-/. w/­L�=.

Q\F



¿sAB9�½�<?h\9O8=U�7\5B@N9DC�L?9sf?3\8=WÌV\9O±uc7\U?8=5B9DA0MN@N9O@eL�AB9�:�8=U�7\5B@�<�C?V�L?9O8�¿sABo\9O8�V\9DC?�;L?9DMPI_7/V6C?9O@Np%9D50L?9DMO.
:�MeV6A05B@e<�C~@N9O8�R�9O8�±�9DC�L�<�C?VYL?9O8s�s50C�.&�
-/. F6��� �;�
-/. F\Qi� �

5FE � 5 	 ��	P3 5 
 ��
 3 5 � ���4� � 5 	 5FE ��	P3 5 
 5FE ��
 3 5 � 5FE ���
� 5 	 5 
%�*C 
 ��	 �/C 	 ��
�� � 5 	 5 �i�*C �
��	 �/C 	 ���4�
� 5 
 5 	u�*C 	 ��

�/C 
���	L� � 5 
 5 �i�*C �
��

�/C 
����&�
� 5 � 5 	u�*C 	 ��� �/C �
��	L� � 5 � 5 
5�*C 
 ��� �/C �
��
��

� ­ �

b
MN@�7\50MN3s�D<�»�9OV6A0C�C . � Õ�� �°­%�6MN3;A0MN@gL�AB9m¿sABo\9O8�V\9DC?�Op%9DA0U?9DAB@g±uc7\U?8�9DC�L�L?9O8�V\9DM�7\WÊ@N9DC�b
C~@N9OV\8=7/@�AB36C
9O8�pqc<�505B@O.}b
CËL?9DCtA0CÀL�AB9DMN9O8;ZP8�`�9DAB@s`�9O@N8=7\T=U~@N9O@N9DC���36C ��V6<?8=7/@�AB36C?9DCÀA0MN@�L�AB9�8*c7\<�WY50A0T=U?9uR�7/8=A07/@�AB36C
L?9DMuI_7/V6C?9O@Np%9D50L?9DM<�#A0C�MN`�9DMN36C�L?9O8�9�A0CtL?9DCÁ��9O`�AB9O@N9DC�U?36U?9O8uf?9D50L�MN@dc7/8�[\9DC��#MN9DU?8;V\8�3\hZ�#MN3ÆL�7/h_A0C
L?9O8�¿sA0MN[48�9O@�A0M�AB9O8=<�C?V . � Õ�� �^­ÆA0C�L�AB9DMN9DC ��9O`�AB9O@N9DCÁC�A0T=U~@Ê9¾º?7/[4@�9O8�pqc<�505B@ÊA0MN@O.�r¸c7\U?8�9DC�L�L?9O8
k�8=7\C�MNp%3\8=WY7/@�AB36C�L?9O8�b
C�L�<?[4@�AB36C�MNV65B9DA0T=U4<�C?V'� H4.0-D�i��A0C�L�AB9�½�<?h\9O8=U�7\5B@N9DC�L?9�f?3\8=W �
-/. F*j5� �;�
-/. F\wi�
±PAB8=L�:N9DL?3&T=UÆ`�9DA#L?9O8�¿s7/8=MN@N9D5050<�C?V�L?9O8 ��3\8�9DC~@N�O[48=7/p%@�L�A0T=U~@N9YL�<?8=T=UÀL�AB9u��36W�>�36C?9DC~@N9DCÀL?9DM�I_7*�
V6C?9O@Np%9D50L?9DM�L?9DM�MN9DCÀ¿sABo\9O8�V\9DC?�Op%8�9DA0U?9DAB@Po\3\8=7\<�MNV\9DMN9O@N�O@O.�¿�9DM�U�7\5B`Æ±PAB8=L_A0CÆL�AB9DMN9O8�ZP8�`�9DAB@�L�AB9 ��3\8N�
9DC~@N�O[48=7/p%@�L�A0T=U~@N9s7\50Me´s<?9D505B@N9O8=W¸`�9DAB`�9DU�7\5B@N9DC�.6¿sAB9DMN9�IK3&L�A���[/7/@�AB36CYpqc<�U?8�@�7\<?p�L�AB9Pp%365BV\9DC�L?9Pf?3\8=W
L?9O8�»�9O±�9OV6<�C?V6MNV65B9DA0T=U4<�C?V\9DC �
-/. F*j5�����
-/. F\wi� �

5FE � ; C 	 � ��
 ���23 � �
��
�� � � 5 	u� ; C =	 � H a ;�� � H 5 	�C 	 � 5 
&C 
 � 5 �"C �&���
� 5 
%� ; C 	�C 

� ;�� � 5 
4C 	 3 5 	�C 
����
� 5 �i� ; C 	�C � � ;�� � 5 �<C 	P3 5 	�C �&��� 6

5FE � ; C 

� � �
��	P3 ��	 ���4� � � 5 	u� ; C 	�C 
 � ;�� � 5 	�C 
 3 5 
&C 	L���
� 5 
%� ; C =
 � Ha ;�� � H 5 
	C 
 � 5 	�C 	 � 5 �"C �&���
� 5 �i� ; C �"C 

� ;�� � 5 �"C 
 3 5 
4C �&��� 6

5FE � ; C � � ��	 ��
 3 ��
 ��	i� � � 5 	u� ; C 	�C � � ;�� � 5 	�C �23 5 �"C 	L���
� 5 
%� ; C 
&C � � ;�� � 5 
4C �23 5 �"C 
����
� 5 �i� ; C =� � Ha ;�� � H 5 �<C � � 5 	�C 	 � 5 
4C 
���� �

¿sAB9DMN9ÆIK3&L�A���[/7/@�AB36C o\9O8=5B9O@N�O@X�O±m7/8�L�AB9_fg50<?h\9O8=U�7\5B@�<�C?VZ��o\9O8�`�9DM�MN9O8�@�:N9DL?3&T=U³9DC~@�M�T=U?9DA0L?9DC�L L�AB9
ZP>�>�8�3Dº?A0WY7/@�AB36CXL?9O8 ��3\8�9DC~@N�O[48=7/p%@�L�A0T=U~@N9\.?¿sAB9PR�9O8=5B9O@N�D<�C?V�L?9O8�fg50<?h\9O8=U�7\5B@�<�C?VÊA0MN@��D<Xo\9O8�@N8�9O@N9DC��
MN36507\C?V\9YL�AB9Y7\<?p%@N8�9O@N9DC�L?9DC�´s<?9D505B@N9O8=W�9�7\50M�[&5B9DA0CË7\C?V\9DMN9DU?9DCt±�9O8=L?9DCË[�c36C�C?9DCe\ Q&-"]�.�¿sAB9DM;A0MN@;A0C
L?9DCtA0CtL�AB9DMN9O8ÊZP8�`�9DAB@;L�<?8=T=U?V\9Opqc<�U?8�@N9DC�1&A0Wu<�507/@�AB36C?9DCÀMN@N9O@�MuL?9O8uf�7\505 .�k�9DMN@N8�9DT=U�C4<�C?V\9DC��#A0CtL?9¾�
C?9DC_L�AB9;`�9DA0L?9DC�3\`�ABV\9DCÆf?3\8=Wu<�50AB9O8=<�C?V\9DCKL?9O8�»�9O±�9OV6<�C?V6MNV65B9DA0T=U4<�C?V\9DCÀWYAB@N9DA0C�7\C�L?9O8eo\9O8�V650A0T=U?9DC
±P<?8=L?9DC���pqc<�U?8�@N9DCt7\<?peC�7\U?9O�D< c<?`�9O8�9DA0C�MN@�A0WYW�9DC�L?9�L?�&C�7\WYA0M�T=U?9Y:�C~@¶±PA0T�[&50<�C?V\9DC�L?9DM�14�&MN@N9DWYMO.
¿s7\M�·�9D507*º?7/@�AB36C�MNo\9O8=U�7\5B@N9DCYL?9DMm14�&MN@N9DWYM�U�A0C?V\9OV\9DCY±P<?8=L?9eL�<?8=T=UXL�AB9�¿s7/8=MN@N9D5050<�C?V;L?9O8 ��3\8�9DC~@N�¾�
[48=7/p%@�L�A0T=U~@N9DCK7\50M�´s<?9D505B@N9O8=W�9�L?9D<?@�50A0T=U�o\9O8�`�9DM�MN9O8�@O.

Q\w



� ��� � ��� 

% ��� ��
���� 
 � � 
 ! �('�
����
¿s7\M ��7*º4��rË9DC�L?8�3�
}��R�9O8�p!7\U?8�9DC A0MN@�9DA0C 9¾º&>�50AB�DAB@N9DMYC4<�W�9O8=A0M�T=U?9DM�Â}±�9DA0M�T=U?8=AB@N@No\9O8�p!7\U?8�9DCÁ�O±�9DAB@N9O8
m 8=L�C4<�C?V_A0C�·P7\<�W <�C�LÁÂ}9DAB@O.g:�MÊ�~c7\U�5B@u�D<?8Y��8=<?>�>�9XL?9O8 ��C�AB@N9DC�¿sA�
�9O8�9DC?�O9DC~o\9O8�p!7\U?8�9DC�.g¿s7\M
R�9O8�p!7\U?8�9DC�±PAB8=L��#7\<�MNV\9DU?9DC�L�o\36C �s5 .&� a4. j4���!��WYAB@�k�A05Bp%9X9DA0C?9O8��O9DAB@�50A0T=U?9DC�k#7D�&5B3\8N�¶:�C~@¶±PA0T�[&50<�C?V
�O±�9DAB@N9O8 m 8=L�C4<�C?V�L?9DMmR�7/8=A07/`�5B9DC~o\9O[4@N3\8=M �j�?`�9DA�L?9O8�L�AB9��O9DAB@�50A0T=U?9DC�ZP`�5B9DAB@�<�C?V\9DC�o\36C �¢L�<?8=T=U
L�AB9�8*c7\<�WY50A0T=U?9DCÆZP`�5B9DAB@�<�C?V\9DCÀL?9O8Êfg50<?h\@N9O8=W�9 ¡ � � <�C�L � 9O8=MN9O@N�O@;±�9O8=L?9DC���U?9O8�V\9D5B9DAB@N9O@,\ Q\H	]�.
:�A0C?9�9DA0C?�O9D50C?9�b @N9O8=7/@�AB36CtL?9DM;R�9O8�p!7\U?8�9DC�M�`�9DMN@N9DU~@Ê7\<�M�9DA0C?9DW k�A05Bp!M�M�T=U?8=AB@N@<��L?9O8ak�A05Bp!MN±�9O8�@N9�L?9O8
b
C~@N9OV\8=7/@�AB36C�MNo/7/8=A07/`�5B9DCK�D<�W Â}9DAB@N>�<�C?[4@ 
 � � H @ 3]-&� � 
P7\<�MsL?9DC_rË9O8�@N9DCÀ�D<�W¢Â}9DAB@N>�<�C?[4@ 
 �H @ � 
�`�9DMN@�A0WYWÊ@ � ��� � GA � � � � � -

w � ���A � G � � � � 3 ���A ��G � � � � 3 ���A � � � G � � 3 ���A � � ��G � �
3 ���A � � � � � G 3 ���A � � � � ��G �
� � 
H � ��� � �A � G � � � � � � �A ��G � � � �
	
� � 
H � � � M��A � � � G � � �'M��A � � ��G � �
	
� � 
H � � ��� �A � � � � � G � � �A � � � � ��G 	 6 �
-/. w&-&�

<�C�L�7\<�Me9DA0C?9DW k�7\<?>�@�M�T=U?8=AB@N@<��L?9O8PL�AB9s>�U~�&M�AB[/7\50A0M�T=U?9DC�rË9O8�@N9Ê�D<�W Â}9DAB@N>�<�C?[4@ 
 � � H @ 3 Hi� � 
`�9O8�9DT=U�C?9O@ �

��� � =A � � � � � � �A � � � �
� � 

� ��
 � � � GA � G � � � � � � � � GA ��G � � � ���

� � 

� � 
 M�� � GA � � � G � � �'M�� � GA � � ��G � � �

� � 

� � 
�� �

� GA � � � � � G � � � � GA � � � � ��G � � �
-/. w\Hi�

¿sAB9�A0W 9O8=MN@N9DC³k�9O8=W�7\<?psL?9O8�8�9DT=U~@N9DC°149DAB@N9�o\36C �s5 .&�
-/. w&-&��L�<?8=T=U?V\9Opqc<�U?8�@N9KI_AB@N@N9D50<�C?VÀpqc<�U?8�@
L�7/�D<���L�7/h�L�AB9u9 
�9O[4@�ABo\9DCÀ8*c7\<�WY50A0T=U?9DC_ZP`�5B9DAB@�<�C?V\9DCK9O8=MN@N9O8 m 8=L�C4<�C?V�7\W �sAB@N@N9O8�>�<�C?[4@���� 6 � 6 Iu�L�<?8=T=U;I_AB@N@N9D50<�C?V�c<?`�9O8�L�AB9g8*c7\<�WY50A0T=U?9DC�ZP`�5B9DAB@�<�C?V\9DC�7\C;L?9DC;MN9DT=U�M�²�7\T=U~`�7/8�>�<�C?[4@N9DC,��� �;- 6 � 6 Iu�!���� 3�- 6 � 6 Iu�!����� 6 � �°- 6 Iu�!����� 6 � 3�- 6 Iu�!����� 6 � 6 I �°-&�s<�C�L ��� 6 � 6 I 3�-&�P`�9O8�9DT=U�C?9O@�±�9O8=L?9DC�.�¿sAB9DM9O8=U�c36U~@eL�AB9sC4<�W�9O8=A0M�T=U?9s¿sA�
�<�M�AB36C�<�C�L�L�7\L�<?8=T=U�L�AB9;14@�7/`�A050AB@dc7/@mL?9DM�R�9O8�p!7\U?8�9DC�M<�?A0MN@J:N9DL?3&T=U�o\36C
²�7\T=U~@N9DA05F�~±�9DC�C�L�AB9e�D<�A0C~@N9OV\8=AB9O8�9DC�L?9DC���8*c3\h\9DC�9DA0C?9PU?36U?9P8*c7\<�WY50A0T=U?9eR�7/8=A07/@�AB36CX7\<?p%±�9DA0MN9DC��~±PAB9
�\.&»�.&L�AB9���36W�>�36C?9DC~@N9DC�L?9DMmI_7/V6C?9O@Np%9D50L?9DMeA0CXL?9DC�U�AB9O8m<�C~@N9O8=M�<�T=U~@N9DC���36C ��V6<?8=7/@�AB36C?9DCXA0C�L?9DC
»�9O8�9DA0T=U?9DCKU?36U?9O8Pf?9D50L�MN@dc7/8�[\9DC�.�¿�9DM�U�7\5B`K±PAB8=L�A0C�L�AB9DMN9O8PZP8�`�9DAB@eL?9O8�I_AB@N@N9D50<�C?V6MN@N9O8=W

-
w � � �A ��G � � � � 3 � �A � G � � � � 3 � �A � � ��G � � 3 � �A � � � G � � 3 � �A � � � � ��G 3 � �A � � � � � G 	

A0CX�s5 .&�
-/. w&-&��L�<?8=T=U � �A � � � � 9O8=MN9O@N�O@O.4I_AB@�L�AB9DMN9O8�IK3&L�A���[/7/@�AB36C�±�9O8=L?9DCYC4<�C�L�AB9m9 
�9O[4@�ABo\9DCY8*c7\<�WY50Aµ�
T=U?9DC�ZP`�5B9DAB@�<�C?V\9DCXL�AB8�9O[4@m7\C�L?9DCK�sAB@N@N9O8�>�<�C?[4@N9DCX`�9O8�9DT=U�C?9O@<�&±m7\MeMN3d±�36U�5�L�AB9�C4<�W�9O8=A0M�T=U?9s¿sABp(�
p!<�M�AB36CY7\50M�7\<�T=U�L�AB9�¿sA0MN[48�9O@�A0M�AB9O8=<�C?V6MNp%9DU�5B9O8g`�9DA�L?9O8�»�9O8�9DT=U�C4<�C?VuL?9O8e14@N8�36WYL�A0T=U~@N9DCYo\9O8�8=A0C?V\9O8�@O.

Q6�



k�9DMN@N8�9DT=U�C4<�C?V\9DC�L?9O8g`�9DA0L?9DCÊR�9O8=M�AB36C?9DC�L?9DM#R�9O8�p!7\U?8�9DC�M#±P<?8=L?9DCÊL�<?8=T=U?V\9Opqc<�U?8�@#<�C�LÊpqc<�U?8�@N9DCu7\<?p
9DA0C?9uC�7\U?9O�D<ÀA0L?9DC~@�A0M�T=U?9�L?�&C�7\WYA0M�T=U?9u:�C~@¶±PA0T�[&50<�C?V�L?9DM;14�&MN@N9DWYMO.�¿sAB9�·�9D507*º?7/@�AB36C�MN9DABV\9DC�M�T=U�7/p(�
@N9DC�L?9DMe14�&MN@N9DWYMmU�A0C?V\9OV\9DCX±�9O8=L?9DC�L�<?8=T=U�L�AB9P`�9DM�T=U?8=AB9O`�9DC?9�IK3&L�A���[/7/@�AB36CXL?9D<?@�50A0T=UXo\9O8�`�9DM�MN9O8�@
�%o\9O8�V65 .�WYAB@eL?9O8PA0C�Z�C�U�7\C?VYZÊ. H�`�9DM�T=U?8=AB9O`�9DC?9DC�IK3&L�A���[/7/@�AB36C�L?9O8�½�<?h\9O8=U�7\5B@N9DC�L?9DC�f?3\8=WN�=.

� ��� % �(' 	
��� � � ��� � � � '�
�� �@� � �

b
C�L?9DC_1&A0Wu<�507/@�AB36C?9DC�L�AB9DMN9O8�ZP8�`�9DAB@m±PAB8=LX9DA0C�o/7/8=A07/`�5B9O8�Â}9DAB@�M�T=U?8=AB@N@ � 
<��
���o\9O8�±�9DC�L?9O@O.�:�M�Wu<?h�D<9:N9DL?9DW¢Â}9DAB@N>�<�C?[4@<��7\<?p0:N9DL?9DW¢�sAB@N@N9O8�>�<�C?[4@P<�C�LKpqc<?8�7\505B9Ê·P7\<�W�8=A0T=U~@�<�C?V\9DC �eL�7\M�l�36<?8=7\C~@
�
f?8=AB9DL?8=A0T=U�M
� ��9Oo4�~�¶��8=AB@N9O8=A0<�W 9O8�pqc<�505B@mMN9DA0C	�

� 
 � � AH CSA H 3 ��� �

k�AB9O8�`�9DA�MN@N9DU?9DC � APpqc<?8�L�AB9��sAB@N@N9O8�>�<�C?[4@�7/`�MN@dc7\C�L?9 � � � � � � � � <�C�L CSAPpqc<?8�L�AB9�14@N8*c36Wu<�C?V6M
�
V\9DM�T=U~±PA0C�L�ABV\[\9DAB@�9DC~@�507\C?VPL?9O8#·P7\<�W�8=A0T=U~@�<�C?V �}<�C�L�9DM#A0MN@ ��� L�AB9m��9DM�T=U~±PA0C�L�ABV\[\9DAB@�L?9O8�M�T=U�C?9D505B9DC
T=U�7/8=7/[4@N9O8=A0MN@�A0M�T=U?9DC�IK3&L?9XL?9DMÊA0L?9D7\5B9DCtU~�4>�9O8�`�3650A0M�T=U?9DC�14�&MN@N9DWYMN�!M�AB9DU?9Y�\.�»�.�\ Q&-"]��=.�b
C�L�AB9DMN9O8
ZP8�`�9DAB@s±PAB8=L ��� � ��� �	��
5��

��­L�
� -�V\9DMN9O@N�O@O.g¿sAB9�rt7\U�5�L?9DMuÂ}9DAB@�M�T=U?8=AB@N@�M�±PAB8=LËL?9DM�±�9DAB@N9O8�9DC
o\36CËL?9O8sV\9O±uc7\U�5B@N9DCÀ[&A0C?9DWY7/@�A0M�T=U?9DCÆRsA0MN[\36M�AB@dc7/@ � 9DA0C?V\9DM�T=U?8*c7\C?[4@O.�:�MsWu<?h�7\C�7\5B3\V��D<À3\`�9DCÆ�D<:N9DL?9DW Â}9DAB@N>�<�C?[4@<�?7\<?pu:N9DL?9DW �sAB@N@N9O8�>�<�C?[4@e<�C�L�pqc<?8�7\505B9;·P7\<�W�8=A0T=U~@�<�C?V\9DC �

� 
 � � =A�
9O8�pqc<�505B@�MN9DA0C \ Q&-"]�.�rË9D50T=U?9ÆL?9O8X`�9DA0L?9DCÁ3\`�ABV\9DC³»�9DL�A0C?V6<�C?V\9DC 8�9DMN@N8=AB[4@�ABo\9O8XA0MN@<��U�c7\C?V\@Yo\36C L?9O8
V\9O±uc7\U�5B@N9DCt�sAB@N@N9O8=7\<?½#c36M�<�C?V�<�C�LKRsA0MN[\36M�AB@dc7/@�7/`�.�¿�9O8�7\C?pNc7\C?V650A0T=U?9�Â}9DAB@�M�T=U?8=AB@N@ � 
<�!­L��5¶c7/h\@sM�A0T=U7/`�M�T=U�c7/@N�O9DC��}A0C�L?9DWÎWY7\CKA0C�L�7\M�l�36<?8=7\C~@
�¶f?8=AB9DL?8=A0T=U�M
� ��9Oo4�~�¶��8=AB@N9O8=A0<�W ) � � 9DA0C�MN9O@N�O@O.

� ��� � ��� � � � � �����
� ��� ���
¿sAB9uA0C_L�AB9DMN9O8�ZP8�`�9DAB@P7\W^3\`�9O8�9DCÆ·P7\C�L_<�C�L_7\CÆL?9DCÆMN9DAB@�50A0T=U?9DC_·uc7\C�L?9O8=C_L?9O8�1&A0Wu<�507/@�AB36C�MN`�3Dº
o\9O8�±�9DC�L?9O@N9DC³p%9DMN@N9DC ·P7\C�L?`�9DL�A0C?V6<�C?V\9DC�±�9O8=L?9DC³A0W�>�5B9DW�9DC~@�AB9O8�@<��A0C�L?9DW�7\C L�AB9DMN9DC ·uc7\C�L?9O8=C
; � ; (�� ) � � <�C�L Õ � Õ (_V\9DMN9O@N�O@K±PAB8=L�.eÂ�<�Mdc7/@N�D50A0T=U ±PAB8=L A0C°L?9O8�9O8=MN@N9DC��sAB@N@N9O8�9O`�9DC?9
A0C�C?9O8=U�7\5B`�L�AB9DMN9O8�·uc7\C�L?9O8��D<d:N9DL?9DW Â}9DAB@�M�T=U?8=AB@N@ ) � � o\3\8�V\9DM�T=U?8=AB9O`�9DC�.
¿sAB9ÀL?9O8

�
� ��A0C�AB9DC�MN�&WYW�9O@N8=AB9_L?9O8�`�9O@N8=7\T=U~@N9O@N9DC|14�&MN@N9DW�9À9DC~@�MN>�8�9DT=U?9DC�L?9t14>�AB9OV\9D50<�C?V�L?9O8

b
C~@N9OV\8=7/@�AB36C�MNo/7/8=A07/`�5B9DC�A0C�L?9O8P:�`�9DC?9 �
�
�°­��Ê±PAB8=L�±PAB9�p%365BV\@�A0W�>�5B9DW�9DC~@�AB9O8�@ �

; � � 6 � �+6�� � � ; � � � 6��+6�� ���	Z� � 6 � �+6�� � � ��	u� � � 6��+6�� ���
5� � 6 � �+6�� � � ��
%� � � 6��+6�� ������ � 6 � �+6�� � � � ���i� � � 6��+6�� �
C 	u� � 6 � �+6�� � � � C 	u� � � 6��+6�� �
C 
5� � 6 � �+6�� � � � C 
%� � � 6��+6�� �
C ��� � 6 � �+6�� � � C �i� � � 6��+6�� �

Q\�



Z�W <�C~@N9O8�9DCS·P7\C�L®L?9O8Ñ1&A0Wu<�507/@�AB36C�MN`�3DºÍ±�9O8=L?9DCSL�AB9zk#7\C?V\9DC~@�A07\5B[\36W�>�36C?9DC~@N9DC
��	�� 
L� � 6��+6 � � � ��L?9DMeI_7/V6C?9O@Np%9D50L?9DM��D<U:N9DL?9DWÌÂ}9DAB@�M�T=U?8=AB@N@mL�<?8=T=U�:�º&@N8=7/>�36507/@�AB36C�7\<�MmL?9DW�b
C~@N9¾�V\8=7/@�AB36C�MNV\9O`�AB9O@e9O8=U�7\5B@N9DC�.uk�AB9O8��D<�±PAB8=L��D<�C�c7\T=U�MN@

5 �
��	�� 
L� � 6��+6 ­L� � ��	�� 
5� � 6��+6 � � � � ��	�� 
5� � 6��+6 � � � �H � �
C�7\T=U ��	�� 
5� � 6��+6 � � � �Æ7\<?p%V\9D5¶c36MN@�<�C�L 7\C�M�T=U�50AB9Oh\9DC�L¸L?9O8t<�C~`�9O[/7\C�C~@N9³k�9O8=W 5 � ��	�� 
L� � 6��+6 ­L�L�<?8=T=UÆC4<�W�9O8=A0M�T=U?9�¿sA�
�9O8�9DC~@�7/@�AB36CtWYAB@�k�A05Bp%9u9DA0C?9DM�b
C~@N9O8�>�36507/@�AB36C�MN>�365B�&C?36WYMPL?8=AB@N@N9O8 m 8=L�C4<�C?V
<�C~@N9O8sR�9O8�±�9DC�L�<�C?V�L?9O8�o&AB9O8Ê14@\c<?@N�DMN@N9D505B9DC ��	�� 
5� � 6��+6 � � � �!��� � ­ 6 - 6 H 6 a5��C�c7\U?9O8=<�C?V6MN±�9DA0MN9Ê`�9¾�8�9DT=U�C?9O@d�!M�AB9DU?9��\.�»�.@\ Q*j�]��=.�¿s7\WYAB@�9O8�V6AB`�@eM�A0T=U	�

��	�� 
L� � 6��+6 � � � � � -\-
a ��	�� 
5� � 6��+6 ­L��� Fa ��	�� 
5� � 6��+6 � � �)3 Qa ��	�� 
5� � 6��+6 H � � �
� Ha ��	�� 
5� � 6��+6 a � � � �

¿sAB9Ê²P3\8=WY7\5B[\36W�>�36C?9DC~@N9 ���i� � 6��+6 � � � �m±PAB8=L�MN3X`�9DMN@�A0WYWÊ@<��L�7/h�MN@N9O@�M .�� Õ �
�
�K­L� �]­�V6A05B@O.

¿sAB9Æ¹�507\M�WY7\L�A0T=U~@N9_±PAB8=LÁ�D<?8�:�8=U�c36U4<�C?VtL?9O8�C4<�W�9O8=A0M�T=U?9DC 14@�7/`�A050AB@dc7/@XA0C 7\505B9DC 1&A0Wu<�507/@�AB36C?9DC
7\<?p#A0U?8�9DW�7\C?pNc7\C?V650A0T=U?9DC�rË9O8�@�p%9DMN@NV\9DU�7\5B@N9DC���L�.?U�.&9DMmV6A05B@eMN@N9O@�M ; � � 6��+6 � � � � � ; (i� � 6��+6 � � � �=.¿sAB9sk#7\C?V\9DC~@�A07\5B[\36W�>�36C?9DC~@N9DC C 	�� 
5� � 6��+6 � � � ��L?9O8P14@N8*c36Wu<�C?V6MNV\9DM�T=U~±PA0C�L�ABV\[\9DAB@�±�9O8=L?9DC�A0C�L?9DC1&A0Wu<�507/@�AB36C?9DC WYAB@X7\<?p%V\9O>�8*c7/V\@N9O8�R�9O8=L?8=A05050<�C?VÀV\9DW_c7/h³�s5 .&� a4. j~Fi�Yo\3\8�V\9DM�T=U?8=AB9O`�9DC <�C�L³A0C L?9DC
8�9DMN@�50A0T=U?9DCÁ1&A0Wu<�507/@�AB36C?9DCËV65B9DA0T=UÁ²�<�505�V\9DMN9O@N�O@O.�¿sAB9�²P3\8=WY7\5B[\36W�>�36C?9DC~@N9NC �i� � 6��+6 � � � �;A0MN@uA0C7\505B9DC_1&A0Wu<�507/@�AB36C?9DC�L�AB9DMN9O8�ZP8�`�9DAB@eMN@N9O@�MP²�<�505 .

� ��� ��� )9� 
�� � � '���� � � � �@���
�
¿sAB9��D<?8�14@�7/`�A050A0M�AB9O8=<�C?V_L?9DMYC4<�W�9O8=A0M�T=U?9DCÁR�9O8�p!7\U?8�9DC�M�o\9O8�±�9DC�L?9O@N9K[#c<�C�MN@�50A0T=U?9�¿sA�
�<�M�AB36C \ w6�&]
±PAB8=LY±PAB9�p%365BV\@eC�7\T=Ua:N9DL?9DWÌÂ}9DAB@�M�T=U?8=AB@N@m7\<?p#L�AB9Pb
C~@N9OV\8=7/@�AB36C�MNo/7/8=A07/`�5B9DC���� � ; 6 ; C 	 6 ; C 
 6 ; C �	��!�;7/>�AB@N9D5�ai��`��O±;.�� � � ; 6 C 	 6 C 
 6 C �&�O�!�;7/>�AB@N9D5�jX<�C�LKFi�m7\C?V\9O±�9DC�L?9O@O.

� � � =A � � � � � �
�
� � � =A � � � �

3 �
- �
�
�

w ��� � � =A � G � � � � 3�� � � =A ��G � � � � 3�� � � =A � � � G � � 3�� � � =A � � ��G � � 3�� � � =A � � � � � G 3�� � � =A � � � � ��G � �
^ W <�C?>�U~�&M�AB[/7\50A0M�T=U?9�14@N8*c36W�9�<�C�L ��3\8�9DC~@N�O[48*c7/p%@N9��D<�o\9O8=W�9DA0L?9DC���±PAB8=L�L�AB9Y[#c<�C�MN@�50A0T=U?9X¿sA�
�<&�
M�AB36C�7\<?p Õ C�A0T=U~@�7\C?V\9O±�9DC�L?9O@O.�b
U?8�9�Z�C~±�9DC�L�<�C?VÀ7\<?pPL�AB9�¹�507\M�WY7\L�A0T=U~@N9�5¶c7/h\@�M�A0T=U�U�A0C?V\9OV\9DC
7\<�M�14@�7/`�A050AB@dc7/@�MNV\86c<�C�L?9DC�C�A0T=U~@Êo\9O8=W�9DA0L?9DC�.#b
C�MN`�9DMN36C�L?9O8�9XL�AB9Xpqc<?8�L�AB9�7\C?pNc7\C?V650A0T=U?9�¿sA0T=U~@N9Oo\9O8N�
@N9DA050<�C?V ; ( � ��=( A0C�L?9O8�MN9DU?8uV\8�3\h\9DC 1&A0Wu<�507/@�AB36C�MN`�3DºËL?9DMu�;7/>�AB@N9D50Mua_7\<?p%@N8�9O@N9DC�L?9DC�9¾º&@N8�9DW
[&5B9DA0C?9DC�¿sA0T=U~@N9DCÁ9O8�p%3\8=L?9O8=C�9DA0C?9�U?36U?9�C4<�W�9O8=A0M�T=U?9�¿sA�
�<�M�AB36C�A0C�L?9DC c7\<?h\9O8�9DCÁ»�9O8�9DA0T=U?9DCÁL?9O8
»�3Dº�.?¿s7\U?9O8�±P<?8=L?9DCXMN3d±�36U�5}L�AB9P[#c<�C�MN@�50A0T=U?9P¿sA�
�<�M�AB36CY7\50M�7\<�T=U�L�AB9P[&A0C?9DWY7/@�A0M�T=U?9�RsA0MN[\36M�AB@dc7/@ ��!M�AB9DU?9Ê�s5 .&� H4.0-Dai���eL?9O8=7/8�@�A0W�>�5B9DW�9DC~@�AB9O8�@<�&L�7/hYM�AB9s8*c7\<�WY50A0T=U�o\9O8*c7\C�L?9O8=50A0T=U�o\3\8�V\9DM�T=U?8=AB9O`�9DC�±�9O8N�
L?9DCK[�c36C�C?9DC�.�b
C_L?9DCÀ1&A0Wu<�507/@�AB36C?9DC�WYAB@�[\36C~@�A0C4<�AB9O8=50A0T=U?9O8�R�9O8=L?8=A05050<�C?VQ�!�;7/>�AB@N9D5#ai�e±�9O8=L?9DC_L�AB9
¹g7/8=7\W�9O@N9O8Æ- �

�
<�C�L � L?9O8XC4<�W�9O8=A0M�T=U?9DC ¿sA�
�<�M�AB36CÁA0C 9DA0C?9DW �O9DC~@N8=7\5B9DC »�9O8�9DA0T=U L?9O8X»�3Dº��� � = 3 � = 3 �!­ � F � � = � a/­L�#8*c7\<�WY50A0T=U�[\36C�MN@�7\C~@�V\9O±uc7\U�5B@O.~Z�<?h\9O8=U�7\5B`XL�AB9DMN9DM���9O`�AB9O@N9DM��!7\<?p�L�7\ML�AB9Y:�C~@¶±PA0T�[&50<�C?VKL?9O8Ê�O9DC~@N8=7\5B9DC�fg50<?h\8*c36U?8�9YA0Ct7\505B9DC�1&A0Wu<�507/@�AB36C?9DCËWYAB@;[\36C~@�A0C4<�AB9O8=50A0T=U?9O8�R�9O8N�

L?8=A05050<�C?V�`�9DM�T=U?8*c7\C?[4@m`�5B9DAB`�@���MN@N9DABV\9DC � <�C�LÀ- � ��� 9¾º&>�36C?9DC~@�AB9D505�`�A0M��D<�L?9DCtc7\<?h\9O8�9DC�·uc7\C�L?9O8=C

Q\Q



L?9O8e»�3DºK7\C3�!M�AB9DU?9�k#7/`�9D505B9�-spqc<?8eL�AB9�rt7\U�5�L?9O8�¹g7/8=7\W�9O@N9O8�L?9O8eC4<�W�9O8=A0M�T=U?9DC�¿sA�
�<�M�AB36C�A0C�L?9DC
1&A0Wu<�507/@�AB36C?9DC�WYAB@m[\36C~@�A0C4<�AB9O8=50A0T=U?9O8eR�9O8=L?8=A05050<�C?V5�=.
¿sAB9;L�<?8=T=UKL�AB9�7\<?p%V\9O>�8*c7/V\@N9DC_r°AB8�`�9D5B`�9O±�9OV6<�C?V\9DC�7\W^<�C~@N9O8�9DCK·P7\C�LKU?9O8�o\3\8�V\9O8=<?p%9DC?9�R�9O8N�

�O9O8�8=<�C?V�L?9O8e��36C ��V6<?8=7/@�AB36CX9O8�p%3\8=L?9O8�@eL?9DM�±�9DAB@N9O8�9DC�9DA0C?9s:�8=U�c36U4<�C?V�L?9O8m[#c<�C�MN@�50A0T=U?9DC�¿sA�
�<�M�AB36C
A0C�L?9DC�<�C~@N9O8=MN@N9DCÆ�sAB@N@N9O8�9O`�9DC?9DCKL?9O8s1&A0Wu<�507/@�AB36C�MN`�3Dº�.%k�AB9O8��D<�±�9O8=L?9DCt- �

��� <�C�LË- � ��� o\36C
�
�
�

� G �K`�A0M � � �¢­��_9¾º&>�36C?9DC~@�AB9D505e7\C�MN@N9DABV\9DC�LÁo\3\8�V\9DM�T=U?8=AB9O`�9DC���±�3\`�9DA�MN@N9O@�MXA0C �
�
�

� G �L�AB9�:N9O±�9DA050ABV\9DC�rË9O8�@N9uL?9DM��O9DC~@N8=7\5B9DC_»�9O8�9DA0T=U�MPL?9O8�»�3Dº_7\C?V\9DC?36WYW�9DCK±�9O8=L?9DC_<�C�L�A0C
�
�
� ­��

-��
�
��­ � ­6F�V6A05B@O.�:�MÊA0MN@;U�AB9O8�`�9DAgMN@N9O@�M

� G �n- � HKA0CtL?9DC�1&A0Wu<�507/@�AB36C?9DCËWYAB@�[\36C~@�A0C4<�AB9O8=50A0T=U?9O8R�9O8=L?8=A05050<�C?Vu<�C�L
� G �°­ � a�A0C�L?9DCK·�9D507*º?7/@�AB36C�MN8�9DT=U�C4<�C?V\9DC�.b
C_L?9DCÀ1&A0Wu<�507/@�AB36C?9DCKL?9O8��;7/>�AB@N9D5�j�<�C�LÆF�[/7\C�C_L�AB9ÊC4<�W�9O8=A0M�T=U?9Ê¿sA�
�<�M�AB36CK7\<?p%V\8=<�C�LKL?9O8

V\9OV\9DC�c<?`�9O8g�;7/>�AB@N9D54a�L?9D<?@�50A0T=U;[&5B9DA0C?9O8�9DC;»�3Dº&V\8*c3\h\9DCYA0W]V\9DM�7\WÊ@N9DCX1&A0Wu<�507/@�AB36C�MNV\9O`�AB9O@�8*c7\<�WY50A0T=U
[\36C�MN@�7\C~@eV\9O±uc7\U�5B@m±�9O8=L?9DC3�!WYAB@eZ�<�M�C�7\U�W�9sL?9O8eA0C�ZP`�M�T=U�C�.=F4. au`�9DM�T=U?8=AB9O`�9DC?9DC�1&A0Wu<�507/@�AB36C��4A0C
L?9O8�A0WÌ<�C~@N9O8�9DCK»�9O8�9DA0T=U_L?9O8�»�3DºK9DA0C?9�9O8=U�c36U~@N9;[#c<�C�MN@�50A0T=U?9�¿sA�
�<�M�AB36C�o\3\8�V\9DM�T=U?8=AB9O`�9DC�±PAB8=L0�=.
¿sAB9���9O±uc7\U?8=5B9DA0MN@�<�C?V�L?9O8�14@�7/`�A050AB@dc7/@;L?9DM ��7*º4��rË9DC�L?8�3�
}��R�9O8�p!7\U?8�9DC�M;9O8�p%3\8=L?9O8�@;p%9O8=C?9O84��L�7/h

L�AB9sRsA0MN[\36M�AB@dc7/@P5B9DL�ABV650A0T=U�A0C�L?9DC k�7\<?>�@�M�T=U?8=AB@N@�L?9DMeR�9O8�p!7\U?8�9DC�Me9DA0C~`�9O�O3\V\9DCK±PAB8=L/\ Q\F	]�.

-O­\­



� � �����=� �m��	��-�������

� � ! � 
���� 
 � � � ��� � � � '�
�� ! � ���

�
-&��kÊc3\8*c3\[0��k�.����;50AB9DWQ��»�.�<�C�L k�AB@N3do0��Ru.e1}. ��c"hL��
�� .	)*#Z./)*#Z�"�(
L�")*� )���g ��8`
3+�
4V�#;�<��)FX`���4���
� �<�%)*� )(�"��)*�%+���Z�MN@N8�36C�. � Z�MN@N8�3\>�U~�&MO. Ä��4, � �#H6�Q� H/­\­/j5�=.

� Hi���;50AB9DWQ��»�.��#k�AB@N3do0��Ru.�1}.�<�C�LËkÊc3\8*c3\[0�#k�. �q
B����+�
���)F��# ��8NX<�%�����"# ���!YZ�!�<�*� 
�#0h ��)�V�+���)Fhi
��
�"�����uX4���%�����"g �*YZ�a.	)*#Z.�)*#Z�"�(
L�")*� )���g ��8�
N+�
4V�#;�<��)FX����4���0��Z�MN@N8�36C�. � Z�MN@N8�3\>�U~�&MO. Ä��4, � �#H\a
� H/­\­/j5�=.

� ai��kÊc3\8*c3\[0�ek�.e<�C�L �;50AB9DWQ�m»�. ���BYZ�'� ����� �Z��)F��# ��8/��6 )W�"��)*#5VeX!������#0
��U+�
4V�#;�<��)FX���� �e��� �!�����
Z�MN@N8�36C�. � Z�MN@N8�3\>�U~�&MO. Ä ��É ��-O­/j~al� H/­\­6ai�=.	6�
� ! � 
���� � � ��� � 
 #��� � � � � � � �'��� ��� � � � � 
������

�
-&��kÊc3\8*c3\[0�~k�.4<�C�L��;50AB9DWQ�6»�. ���BYZ��.	)*#Z.U)*#Z�"�(
L�")*� )���g���8�
9X!������#0
��;+�
4V�#;�<��)FXO���4���/
	�O
�����)�V&V5�"�
+,��X"Y%
�#u)W��+ 8<��� �<����
��/�"��� �;��)F��#Z���mA0C 
N»�8=AB@�A0M�U&�-k�<�C?V67/8=A07\C ²e3s² rË3\8�[&M�U?3\> p%3\8 ��36<�C?V
·�9DMN9D7/8=T=U?9O8=M � ��:�L�C�.�:�.�f?3\8�V��7\TOM
�¶¿s7&:N[/7%�e��.�¹#9O@N8�3do/7D� <�C�L ·;.�:�8=L �9D5B�&AF��¹�<?`�5 .�Z�MN@N8�36C�.
¿�9O>�@O.�:�c3\@No�c36M ^ C�ABo\9O8=M�AB@¶����»m<�L�7/>�9DMN@<�?R�365 .�-¾jZ��1}.0-Dw\Fl� H/­\­/j5�=.

� Hi��kÊc3\8*c3\[0��k�.�<�C�LÁ�;50AB9DWQ�#»�. ���J6 )W�"�-��h'X!������#0
���+�
4V�#;�<��)FX ���4��� �l
�#0h �*YZ� .	)*#Z.`)*#Z�"�(
L�")*� )���g
)*#'�<����
�� �"��� �;��)F��#Z���#A0C � ²Pb�l 14�&W�>�36M�A0<�W¢H/­\­/j 
���:�L�C�.�¿u.�rË365BpT���u.gI³c<�C�MN@N9O8u<�C�LtIt.
��8�9DW�9O84�e²Pb�l¢149O8=AB9DM�R�365 .PH/­%��S\36U�C°o\36C]²P9D<�WY7\C�C b
C�MN@�AB@�<?@�pqc<?8Æl�36W�>�<?@�A0C?V �!²Pb�l��!�
f?3\8=M�T=U4<�C?V6MN�O9DC~@N8=<�W S�c<�50A0T=U���1}. H\F � H/­\­6ai�=.

� ai��kÊc3\8*c3\[0��k�.g<�C�L��;50AB9DWQ��»�. ���BYZ�l� ����� �Z��)F��# ��8 X!������#0
�� +�
4V�#;�<��)FX���� � ��� �!��� ��6 )W�"�-��h'�"g
� Y%���(�	��� YZ�"��)FX �����"�-���l+�����)F��#Z����A0C 
=1436507/8�R�7/8=A07/`�A050AB@¶� �}f?8�36W l�3\8�9�@N3 m <?@N9O8�f?8�36C~@�AB9O8=M � �
:�L�.�ZÊ.}r°A050MN36C��}¹�8�3&T/.g-O­/@�UË:�<?8�3\>�9D7\CË1436507/8s¹�U~�&M�A0TOMsIK9O9O@�A0C?VZ��¹�8=7/VZ��:m1&Z�1&¹�� F/­6w5��1}.
�/�&-N� H/­\­6Hi�=.

�%j5��kÊc3\8*c3\[0��k�.�<�C�L��;50AB9DWQ�u»�. ���BYZ� � ����� �Z��)F��# ��8 X!������#0
�� +�
4V�#;�<��)FX	��� � ��� �!��� �%#0hL�"�
�*YZ�3)*#
��� �"#0X�� ��898<�4��� �Z��)*# � ��6 )W�"��)*#5V +�����)F��#Z���sA0C 
=14>�7\T¾9�¹�507\M�WY7 1&A0Wu<�507/@�AB36C � �e:�L�C�.
S?.;»uc<�T=U�C?9O84��l�. k�.;¿s<�W <�C�LiIt.�1&T=U?365B9O84�Ê¹�8�3&T/.�b�1�1�1~� w5�ul�3\>�9O8=C�A0TO<�Mt��9DMN9D5050M�T=U�7/p%@<�
�;7/@�5B9DC~`�<?8�V/� ��A0C�L�7\<���1}.�a\w*jj� H/­\­?-&�=.

-O­?-



�_�
	�������	����

\µ-�]�»�.�:�.�rË343&L��}It.��;7/8�3do&MN[/7%�0S?.}lmU?9DC��?9O@P7\5 .���Z�MN@N8�3\>�U~�&MO. S?. Ï��&x ��j~�*j`�
-DQ\Q\Qi�=.

\ H&]���.�¹#.�¿�9O8�9����u.�:�.�»�8=<?9DT�[&C?9O84��·;.�ZÊ.ukP3d±m7/8=L���9O@P7\5 .���Z�MN@N8�3\>�U~�&MO.0S?. Ï��4É ��j~w\Fl�
-DQ\Q\Qi�=.

\ a&]Yl�. ��.}��9O8�8=7/8=LK<�C�L�ZÊ.�r|. kP343&L��}14365 .?¹�U~�&MO. x��~Ä ��-DF&-N� H/­\­6ai�=.

\ j�]�kÊ. S6AF�ukÊ.�rt7\C?VZ� kÊ.�1&T=U�WY7\U�5F�?9O@P7\5 .���Z�MN@N8�3\>�U~�&MO. S?. Ï�ª}Ï � ��-Da\Fl� H/­\­6ai�=.

\ F&]�¹#.�·�36WY7\C?3Z� ��.�l�36C~@�7/8=A0C?3Y<�C�L�f�.�Â�<�TOTO7/8�9D505B3Z��14365 .�¹�U~�&MO. x��~Ä ��a&-Dal� H/­\­6ai�=.

\ w&]�¹#.�k�.��s7\50507/V6U?9O84�}�u.�·;. ��7D±�8�9DC�T¾9Ê<�C�L�»�.�·;.�¿�9DC�C�A0M<�?Z�MN@N8�3\>�U~�&MO. S?. Ï���� � �#F\a � H/­\­6ai�=.

\ �4]9S?.}Â�U�7\C?VZ����.�¹#.�¿�9O8�9���·;.�ZÊ. kP3d±m7/8=L���9O@P7\5 .���Z�MN@N8�3\>�U~�&MO. S?. Ï�Ï�ª ��j~F\H � H/­\­?-&�=.

\ �&]ur|.&It.4²P9D<?>�9O8�@<�4»�.%S?.4k�U?36W�>�MN36C��5S?.~»�.��s<?8=WY7\CX<�C�L�1}.~¹#.&¹�50<�C?[\9O@N@<�5S?.?��9O3\>�U~�&MO.&·�9DMO.
����É �}H\F5� H&-DF`� H/­\­?-&�=.

\ Q&]�¿u.}It.�·P<�MN@�<�C�L�ZÊ.��;<�WY7/84��Z�MN@N8�3\>�U~�&MO. S?. Ä}É�Ä � ��-DQ\Ql�
-DQ\Q\wi�=.

\µ-O­	]�·;.\l�.\lm7\C ��9D50L��4kÊ.\1}.	k�<�L�MN36CÊ<�C�LÊ¿u.*:�./I_TO��9DC?�DAB9��6��9O3\>�U~�&MO./·�9DMO.���9O@N@O. x�É �\w\H6�a�
-DQ\Q\Qi�=.

\µ-\-�]�ZÊ.�ZÊ.�¹#9Oo4@�MN3do0��A0Ce2j�%�R��)*b��l
 ���"�1�"#5Vi�*Y �����4�"� ��
���)F��#Z�`��8�� ������#0
�� � �����uX4���%���`
�#0h �Ug�#0
�b
+�)FX"����� �	Yi.��	Y
	����*Y � #u#u)����"�!�<
���g�2 �!�<��)*#5V���:�L�C�.�¹#.�l�. kÊ.�I_7/8�@N9DC�MP<�C�LK¿u.�lm7\< 
�WY7\C��
Z�WYMN@N9O8=L�7\WQ��¹#9O8�V67\W�36C��#-DH\F � H/­\­6Hi�=.

\µ-DH&]�k�.}�u.�f?3\8�`�9DM<� S?.���9O3\>�U~�&MO.�·�9DMO. ���}Ï ��H\a5�0-DF\a`� H/­\­\­L�=.

\µ-Da&]�:�.�·;.�¹�8=AB9DMN@�<�C�L�k�.}�u.�f?3\8�`�9DM<��Z�MN@N8�36C�. � Z�MN@N8�3\>�U~�&MO.�·�9Oo}. ��� ��a&-Da � H/­\­6Hi�=.

\µ-¾j�]���.}1&U�AB`�7/@�7%�?Z�MN@N8�3\>�U~�&MO.�14>�7\T¾9u1&TOA . x�É�Ä ��-DH\Ql�
-DQ\Q\Qi�=.

\µ-DF&]�¹#.�ZÊ.�b
MN9DC~`�9O8�VZ��k�.}�u.�f?3\8�`�9DMP<�C�L�¹#.�¿��9DW�36<�50A0C���Z�MN@N8�3\>�U~�&MO. S?. Ä��?Ö ��a\�\w �
-DQ\Q\ai�=.

\µ-Dw&]�k�.}1&7/[&<?8=7\AF�?¹�<?`�5 .?Z�MN@N8�36C�.}143&T/.0S67/>�7\C ,�� �}H/­6Q �
-DQ6�/Qi�=.

\µ-d�4]9S?.}lmU?9DC���14>�7\T¾9�1&TOA .�·�9Oo}. ª}Ï ��-Dw\F � H/­\­?-&�=.

\µ-D�&]9S?.6ZÊ.~�;50A0WYT=U4<?[0�\A0C � �Z
iX��
�`��
��*YZ�"���4:�L�C�.6¹#.&1436C?VZ�LkÊ.LS?.&1&A0C?V\9O8�<�C�LX�u. ��.41&A0M�T¾349��~ZP� ^ �
rt7\M�U�A0C?V\@N36C���-¾j~al� H/­\­?-&�=.

\µ-DQ&]YÂ#.�I_AB[&A �T�<�C�L S?.�ZÊ. ��A0C?[\9O84��Z�MN@N8�3\>�U~�&MO. S?. Ä}, � ���\Q\� �
-DQ\Q*j5�=.

\ H/­	]�k�.#Z�WY7/8=AF�qS?.#f�. ��<�TOA07\C�AF�JS?. S?.#Z�5B�t<�C�L�It.#k#7/V\V\9O84��Z�MN@N8�36C�. � Z�MN@N8�3\>�U~�&MO. , ��É ��Q&-Da
�
-DQ\Q\wi�=.

\ H&-�]9S?. S?.�Z�5B����Z�MN@N8�3\>�U~�&MO.0S?. ,�Ö�Ï � �#w&-,�
-DQ\Q&-&�=.

\ H\H&]�¹#.�ZÊ.�14@�<?8�8�3&T�[0��Z�MN@N8�3\>�U~�&MO. S?. ,�� � �}w\F\Fl�
-DQ\Q&-&�=.

-O­6H



\ H\a&]Y1}.���.�Z�C~@�AB3&T=U?36M<��l�.�·;.�¿�9OR�3\8�9u<�C�L S?.�ZÊ.��;50A0WYT=U4<?[0�&Z�MN@N8�3\>�U~�&MO.0S?. Ï���� ��j~�\Fl�
-DQ\Q\Qi�=.

\ H*j�]Y�u.�Z�<�507\C�AB9O84�?:�.�:�.�¿�9 ��<�TO7%��1}.���.�Z�C~@�AB3&T=U?36M<��9O@P7\5 .���Z�MN@N8�3\>�U~�&MO.0S?. Ï?Ä � ��-\-DH\w`� H/­\­\­L�=.

\ H\F&]�k�.�Z�WY7/8=AF�BS?.�f�. ��<�TOA07\C�AF�;S?.BS?.�Z�5B����Â#.�I_AB[&A �T�<�C�L/S?. ��A0C?[\9O84��Z�MN@N8�3\>�U~�&MO.�S?. Ï��}Ï ��-O­~�/a
� H/­\­6ai�=.

\ H\w&]ubq.?bq.�·�36<�M�MN9Oo0��k�.}�u.�f?3\8�`�9DM<��k�.?bq.}��36WÊ`�36M�AF�?9O@P7\5 .���Z�MN@N8�3\>�U~�&MO. S?. Ï���� � ��j~F � H/­\­6ai�=.

\ H6�4]�k�.�Z�WY7/8=AF� S?.�f�. ��<�TOA07\C�AF�ZS?.0S?.�Z�5B��<�C�LKIt.�k#7/V\V\9O84�}Z�MN@N8�3\>�U~�&MO.0S?. Ä}É�É � �#a\Q �
-DQ\Q\wi�=.

\ H\�&]�k�.�Z�WY7/8=A�<�C�L S?.�f�. ��<�TOA07\C�AF�?Z�MN@N8�3\>�U~�&MO. S?. Ï��&Ï � �#�&-,�
-DQ\Q\Qi�=.

\ H\Q&]�k�.�Z�WY7/8=AF� S?.�f�. ��<�TOA07\C�AF��Â#.}I_AB[&A �T�<�C�L S?.�ZÊ. ��A0C?[\9O84��Z�MN@N8�3\>�U~�&MO. S?. Ï�x�ª � ��j~Q � H/­\­\­L�=.

\ a/­	]�·;. ��.�IK343\8�9��}ZÊ.�l�.�14@N9O8=50A0C?VZ�ukÊ.�1}.uk�<�L�MN36CK<�C�L S?.�·;. ��9DW�9DC���Z�MN@N8�3\>�U~�&MO.0S?. Ï�Ï�x ���\a\a
� H/­\­?-&�=.

\ a&-�]�ZÊ.%k�<�C�L�U�7\<�MN9DC��4A0C �BYZ��23
�#ugd
B
iX����U��8O�*YZ� � �%#u�?:�L�C�.4��.&k�.�14@N8�36C?VZ�ZS?. ��.&·;.�1&7/`�7%�&»�.
It.uk�7\A0M�T=U_<�C�L S?.�k|1&T=U�W�9D5B���}14>�8=A0C?V\9O84�?²P9O± ��3\8�[0��-¾j~al�
-DQ\Q\Qi�=.

\ a\H&]�:�.~·;.~¹�8=AB9DMN@<� � ����
���23
4V�#;�<�(�	YLgih����4h�g�#0
�+�)FX"����¿u.4·�9DA0L?9D5�¹�<?`�50A0M�U�A0C?V�l�36W�>�7\C~���4¿�3&L?8�9DT=U~@
�
-DQ\�\Hi�=.

\ a\a&]�¿u.g»mA0MN[/7\W�>B���a��#u� )*#;��
��,23
4V�#;�<�(�	YLgih����4h�g�#0
�+�)FX"����lm7\WÊ`�8=A0L?V\9 ^ C�ABo\9O8=M�AB@¶��¹�8�9DM�M<��lm7\W��
`�8=A0L?V\9��
-DQ\Q\ai�=.

\ a*j�]�k�. S?.�It.�»�3d�&L_<�C�L S?. S?.}1&7\C�L?9O8=MN36C��0����
	��+�
 �Ug�#0
�+�)FX"����²P9D50MN36C�� ��36C�L?36C3�
-DQ\w\Qi�=.

\ a\F&]�²Ê.~ZÊ.~��8=7\505?<�C�L�ZÊ.6r|.4k�8=ABo\9D5B>�AB9DT¾9��5����)*#0X<) �0�1������8 ����
	��+�
a��YLg	��)FX"���&1&7\CYf?8=7\C�TOA0M�T¾3Ê¹�8�9DM�M
b
C�T/.��}1&7\CKf?8=7\C�TOA0M�T¾3`�
-DQ\�\wi�=.

\ a\w&]�:�.4·;.4¹�8=AB9DMN@<�~A0C ��YLg	��)FX"�O��8 23
4V�#;�<��)FX�
�� � � � ���u�����?:�L�C�.&l�.4k�.4·P<�M�MN9D505F�6:�.4·;.4¹�8=AB9DMN@�<�C�L
��.}l�. ��9O9���ZP� ^ ��rt7\M�U�A0C?V\@N36C���-,�
-DQ\Q/­L�=.

\ a6�4]�k�.}��3650LK<�C�L�f�. kP3d�&5B9���IK36C~@�U�5B��²P3\@�A0T¾9DMP·�3d�\.}Z�MN@N8�36C�.}143&T/. �&x � �}�\Q �
-DQ\w/­L�=.

\ a\�&]�·;.�ZÊ.}It.�R�7\C_L?9O8 ��A0C�L?9DC�<�C�L�ZÊ.�r|. kP343&L���Z�MN@N8�36C�. � Z�MN@N8�3\>�U~�&MO. ,�Ä}É ��a/­6a �
-DQ\Q\Qi�=.

\ a\Q&]Y�u.?:�A0C�7\<�L�AF�4A0C ��YLg	��)FX"�a��8�23
4V�#;�<��)FX�
�� � � � ���u�����}:�L�C�.�l�.?k�.?·P<�M�MN9D505F�&:�.?·;.�¹�8=AB9DMN@m<�C�L
��.}l�. ��9O9���ZP� ^ ��rt7\M�U�A0C?V\@N36C���j~a �
-DQ\Q/­L�=.

\ j6­	]�ZÊ.?r|. kP343&L���¹�507\M�WY7�¹�U~�&MO. � l�36C~@N8D.�f�<�M�AB36C ,�Ä ��j�-\-N�
-DQ\Q\Hi�=.

\ j�-�]�ZÊ.?r|. kP343&LK<�C�L�:�.�·;.�¹�8=AB9DMN@<�}��9O3\>�U~�&MO.�Z�MN@N8�3\>�U~�&MO.�fg50<�A0L�¿��&C�7\WYA0TOM �?Ö �}H\Q6� �
-DQ\�&-&�=.

\ j~H&]�It.�¿u.���8=<�MN[/7\5F�;S?. ��.BS\36U�C�MN36C���It.�»�.#��3\@N@�50AB9O`t<�C�L ��.�It.#��3650L�WY7\C���¹�U~�&MO.�fg50<�A0L�M � �
j~H&-,�
-DQ\F\�i�=.

\ j~a&]uRu.�¿u.�1&U�7/p%8=7\C?3do0�0S?.�²�<�TO5 .�:�C?9O8�V\��b�b Ï �}�\w �
-DQ\F6���=.

-O­6a



\ j\j�]Y�u.�:�A0C�7\<�L�A�<�C�L_�u.�o/7\C kP3do\9DC���14365 .�¹�U~�&MO. ��� ��-Dw\al�
-DQ\�\ai�=.

\ j~F&]�It.?R�9D5050AF�}�u.�:�A0C�7\<�L�A}<�C�L�ZÊ.�r|. kP343&L���Z�MN@N8�3\>�U~�&MO. S?. ,}Ï � ��j~H\�l�
-DQ\Q/­L�=.

\ j~w&]YÂ#.�I_AB[&A �T���¿u.�¿u.�1&T=U�C�7\T�[�<�C�L_�u.�o/7\C kP3do\9DC��}Z�MN@N8�3\>�U~�&MO.0S?. ,�É�� �}w\Q/­`�
-DQ\Q/­L�=.

\ j4�4]�kÊ.�»m7/@¶�K<�C�L S?.ukP9O�4o/7/9O8�@�M<�}Z�MN@N8�36C�. � Z�MN@N8�3\>�U~�&MO. , ��� �}Q\a\Fl�
-DQ\Q\wi�=.

\ j~�&]�kÊ.�»m7/@¶����14365 .�¹�U~�&MO. �?Ö�x �}H*j~Ql�
-DQ\Q6���=.

\ j~Q&]���.}�s7\50MNV67\7/8=LK<�C�L��ZP[\9u²P3\8=L�50<�C�L��ZS?.}��9O3\>�U~�&MO.�·�9DMO. ���}x �}H&-DQl�
-DQ\Q6���=.

\ F/­	]�·;. ��AB36C?9D505B3Z��It.�R�9D5050AF���u.�:�A0C�7\<�L�A�<�C�L_Â#.�I_AB[&A �T���Z�MN@N8�3\>�U~�&MO.0S?. Ä}ª�Ä �}�*j6­`�
-DQ\Q\�i�=.

\ F&-�]�kÊ.�»m7/@¶����Z�MN@N8�36C�. � Z�MN@N8�3\>�U~�&MO. ,�É�Ö �}a\H&-N� H/­\­?-&�=.

\ F\H&]Yl�. ��.#��9O8�8=7/8=L���k�.�¿u.�ZP8�`�9O84��ZÊ.�r|.JkP343&LË<�C�LË·;.�ZÊ.#It.�o/7\CtL?9O8 ��A0C�L?9DC���Z�MN@N8�36C�. �
Z�MN@N8�3\>�U~�&MO. ,�Ö?, ��-O­6�\Ql� H/­\­?-&�=.

\ F\a&]Yl�. ��.���9O8�8=7/8=L��&k�.?¿u.?ZP8�`�9O8e<�C�L�ZÊ.&r|.ukP343&L��&Z�MN@N8�36C�. � Z�MN@N8�3\>�U~�&MO. ,���Ö ��w\�6� � H/­\­6Hi�=.

\ F*j�]9S?.�ZÊ.��;50A0WYT=U4<?[0��1}.���.�Z�C~@�AB3&T=U?36M�<�C�L�¿u.�²P3\8�@N36C���Z�MN@N8�3\>�U~�&MO.0S?. Ï?Ä�x �}F/­/jj� H/­\­\­L�=.

\ F\F&]Y�u.?o/7\ClkP3do\9DC�� ��.�IK3\[�<�C�L_Â#.�I_AB[&A �T���Z�MN@N8�3\>�U~�&MO.0S?. Ä�Ä � � ��-O­6Fl�
-DQ\Q\Fi�=.

\ F\w&]�It.�k�3\[&WY7\C_<�C�L�¹#.}It.�»�9D50507\C��?Z�MN@N8�3\>�U~�&MO.0S?. Ï�É�Ö ��-DH/­6Hl� H/­\­6Hi�=.

\ F6�4]�¹#.���9DW�>�pT��Z�MN@N8�36C�.�²�7\T=U?8D. �4�}Ï ��-DQ6� �
-DQ&-O­L�=.

\ F\�&]�ZÊ.ukP3\p!WY7\C�C�� S?.�·�9DC�L?@N9D5F�ukÊ.�Z�<?8=7\M�M�<�C�L�»�.��;7\50WY7\C��}14365 .?¹�U~�&MO. ����� ��-DF&-N�
-DQ\�6���=.

\ F\Q&]�¹#.�²Ê.�»�8=7\C�L?@<���u.�»�.�1&T=U�7/8=W�9O84��1}.�f?9O8�V6<�MN36C���9O@P7\5 .���²�7/@�<?8�9�� ,�,}Ï ��H\a\� �
-DQ\�\�i�=.

\ w/­	]�¿u.�1}.�»�8�3d±PC���·;.�r|.�²�ABV6U~@�A0C?V67\5B9���¿u.�Z�5B9¾º?7\C�L?9O84�?9O@P7\5 .��}14365 .�¹�U~�&MO. x��4É ���/Q � H/­\­6ai�=.

\ w&-�]�»�.?r|. ��AB@N9DM<��»�.�l�. ��3d±U��Ru.}I_7/8�@�A0C?9O�;¹�A0505B9O@<�&9O@P7\5 .���Z�MN@N8�3\>�U~�&MO. S?. Ä�Ä}É ���6�\�Q�
-DQ\Q\Fi�=.

\ w\H&]���.~¿u. ��9O[/7%�&·;.?l�.?lm7\C ��9D50L��6ZÊ.&²Ê.&I_Tdlm5B�&W�36C~@�<�C�L ��.~o/7\C�¿�8=AB9D5µ�
��9DMN�O@N9D5B�&AF�4Z�MN@N8�3\>�U~�&MO.
S?. Ä}É}x �}F*j4� �
-DQ\Q\wi�=.

\ w\a&]�ZÊ.�ZÊ.�¹#9Oo4@�MN3do0�}·;.�l�.}lm7\C ��9D50L�<�C�LQkÊ.}Â�AB8=A0C��&Z�MN@N8�3\>�U~�&MO. S?. Ä�Ö?, �}F\a\al�
-DQ\Q\wi�=.

\ w*j�] ��.6o/7\CX¿�8=AB9D5µ�
��9DMN�O@N9D5B�&AF�6¹#.4��.4I_7\C?36U�7/8=7\C��4¹#.~¿��9DW�36<�50A0C��69O@�7\5 .��5S?.~Zm@�W�36MN>�U?9O8=A0T � 1436507/8
k�9O8�8D.�¹�U~�&MO. É}x ��-¾j~a6� � H/­\­\­L�=.

\ w\F&]�»�.�R�8��M�C�7/[0�BS?.�I_7/V6L�7\5B9DC�A �T���kÊ.�Z�<?8=7\M�Ms<�C�LË�u.�I_7\C�C���Z�MN@N8�36C�. � Z�MN@N8�3\>�U~�&MO. ,�ª�É ��w6�/a
� H/­\­6Hi�=.

\ w\w&]�It. ^ V67\A�<�C�L�k�.�k�M�<�L�7%� S?.�¹�507\M�WY7�¹�U~�&MO. �?Ö �}a\a6� �
-DQ6�\���=.

\ w6�4]�k�.}1&7/@N3X<�C�L�k�.uk�7D�67\M�U�AF��¹�U~�&MO.�fg50<�A0L�M x�x ��-\-D�\Q`�
-DQ6�/Qi�=.

-O­/j



\ w\�&]�¹#.}ZÊ.�14@�<?8�8�3&T�[0������
	��+�
,��YLg	��)FX"�����;7/>�.�-Da4. jZ��lm7\WÊ`�8=A0L?V\9 ^ C�ABo\9O8=M�AB@¶��¹�8�9DM�M<��lm7\WÊ`�8=A0L?V\9
�
-DQ\Q*j5�=.

\ w\Q&]�k�.�Z�WY7/8=AF� S?.�f�. ��<�TOA07\C�AF�uS?. S?.�Z�5B��<�C�L_Â#.�I_AB[&A �T���A0C � ������#0
��B23
	�!�����4��X4��)F��#Z����:�L�C�.�²Ê.
l�8�343\[\9O84� S?.�ZÊ. S\36MN9D5B�&CK<�C�L S?.�f?9O�&C�WY7\C���ZP� ^ ��rt7\M�U�A0C?V\@N36C���-O­?-N�
-DQ\Q6���=.

\ �*­	]�¹#.�ZÊ.�14@�<?8�8�3&T�[0�}1}.���.�Z�C~@�AB3&T=U?36MP<�C�L_�u.�·�36<�W�9D50AB3\@�A0M<�?Z�MN@N8�3\>�U~�&MO. S?. Ä�Ä}, �}�/­/jj�
-DQ\Q\Fi�=.

\ �4-�]�ZÊ.&ZÊ.?¹#9Oo4@�MN3do0��·;.�l�.�lm7\C ��9D50L�<�C�LXZÊ.?²Ê.�I_Tdlm5B�&W�36C~@<�?Z�MN@N8�3\>�U~�&MO.ZS?. Ä}��� ��Q6�/a �
-DQ\Q6���=.

\ �/H&]�²Ê.}149O9DU�7/p%9O84��14365 .�¹�U~�&MO. �&x�Ï �}H&-DQl�
-DQ\Q/­L�=.

\ �/a&]�ZÊ.�ZÊ.�¹#9Oo4@�MN3do0�}·;.�l�.}lm7\C ��9D50L�<�C�L�k�.�·;.�IK9O@�TO7\5BpT�}Z�MN@N8�3\>�U~�&MO. S?. Ä�Ä � � ��-O­6Q �
-DQ\Q\Fi�=.

\ �dj�]uRu.}1}.�k�AB@N3do�<�C�L�¹#.�¿��9DW�36<�50A0C���Z�MN@N8�36C�. � Z�MN@N8�3\>�U~�&MO. ,}Ï�� ���*­~� �
-DQ\Q\Qi�=.

\ �/F&]�k�.�I_7/V67/8=7X<�C�L�¿u.�r|. ��36C?V6T¾3\>�9���Z�MN@N8�3\>�U~�&MO. S?. Ï�Ï�ª � �#F\F � H/­\­?-&�=.

\ �/w&]�k�.�kÊc3\8*c3\[Æ<�C�LÆ»�.��;50AB9DWQ��A0C � ����
�� � 
���)F
L�")*� )���g ��
;����+ � �����,�(� ���Z�-�"�U
;����# ��)(�"�!����:�L�.�ZÊ.
r°A050MN36C��?:m1&Z¸1&¹�� F/­6w5���/�&-N� H/­\­6Hi�=.

\ �\�4]Y�u.�»m7/@N9DWY7\C���2 ��� c!#Z�"�(
L�")*� )���)(�����}IKb
k]¹�8�9DM�M<�}lm7\WÊ`�8=A0L?V\9,�
-DQ6�/�i�=.

\ �/�&]uRu.}1}.�k�AB@N3do0���u. kP3\8=C�ABVY<�C�L�¹#.�¿��9DW�36<�50A0C��0S?.}��9O3\>�U~�&MO.�·�9DMO. ����Ö ��L?36A �0-O­&.0-O­6H\Q �
H/­\­?-4S6Z�­\­\­6H6�/�j� H/­\­6Hi�=.

\ �/Q&]�f�.}lmU�A0<�L?9O8=Aµ�¶¿�8=7/V\3Z�?²Ê.}IK9DA0CK<�C�LKIt.�¹�A0T�[0�}14365 .�¹�U~�&MO. ����, ��H\a\F �
-DQ\�\wi�=.

\ �/­	]Y1}.�f�.}I_7/8�@�A0C��}14365 .?¹�U~�&MO. �4�}x ��-O­~� �
-DQ\Q\�i�=.

\ �&-�]�²Ê.}149O9DU�7/p%9O84��14365 .�¹�U~�&MO. ���}Ï �}H\H\al�
-DQ\�\wi�=.

\ �\H&]uRu.}1}.�k�AB@N3do0��:�.�·;.�¹�8=AB9DMN@�<�C�L�¹#.�¿��9DW�36<�50A0C���Z�MN@N8�36C�. � Z�MN@N8�3\>�U~�&MO. x}Ö?É ��F\w*j`�
-DQ\Q\ai�=.

\ �\a&]�It.��u. ��A0C~@N36C����u.qkÊ.gfgA0M�U?9O84�#·;.g»�.g¿s7\U�5B`�<?8�VÆ<�C�L ��.gf�7\C���Z�MN@N8�3\>�U~�&MO. S?. Ï�x�x �e-\-DQ/­
�
-DQ\Q\Qi�=.

\ �*j�]�¹#.#��.�I_7\C?36U�7/8=7\C�� ��.�o/7\C�¿�8=AB9D5µ�
��9DMN�O@N9D5B�&AF�gIt.g¹�A0T�[�<�C�L�¹#.#¿��9DW�36<�50A0C��gZ�MN@N8�3\>�U~�&MO.qS?.
Ä}É�� � �g�/a �
-DQ\Q\wi�=.

\ �\F&]�kÊ.�Z�<?8=7\M�M<��»�.�R�8��M�C�7/[0�}ZÊ. kP3\p!WY7\C�C�<�C�L�Ru.�·P<�L ��T:�7/[0��14365 .�¹�U~�&MO. �4ª � ��H\w6�Q�
-DQ\Q\Qi�=.

\ �\w&] ��.�f�7\C_<�C�L_1}.�:�.��sAB`�MN36C��?Z�MN@N8�3\>�U~�&MO. S?. Ï���ª � ��-O­6Fl� H/­\­6ai�=.

\ �6�4]�ZÊ.�ZÊ.�¹#9Oo4@�MN3do0��14365 .�¹�U~�&MO. x ��Ö �#-\-\-,� H/­\­6Hi�=.

\ �\�&]�»�.?R�8��M�C�7/[0��Ru.�·P< ��DL	:�7/[�<�C�L�»�.�·�36W�>�365B@<�}14365 .�¹�U~�&MO. �4,�É �#-DF&-,�
-DQ\Q&-&�=.

\ �\Q&]�¿u.?Z�5B9¾º?7\C�L?9O84�&k�.&·;.�IK9O@�TO7\5Bp#<�C�L�²Ê.?²�AB@N@�7%����9O3\>�U~�&MO.?·�9DMO. ��9O@N@O. x�ª��O����� ��-¾j6­6aQ� H/­\­6Hi�=.

\ Q/­	]�It.�·;.��;<�C�L�<���1}.�It.�r°U�AB@N9���Ru.?bq.��s7/8=7\A0W�3do0��9O@P7\5 .���Z�MN@N8�3\>�U~�&MO. S?. É ��Ö ��F\a/­l� H/­\­/j5�=.

-O­6F



\ Q&-�]Y�u.ek��3\@�U�� � ��+��0�Z�(
���)F��#0
���23
4V�#;�<�(�	YLgih����4h�g�#0
�+�)FX"� � �a���-���d8<���/
�# )*# �����4h��uX4�(����ge�1� ���"�
X!���%�!�4�"��U~@N@N>�� ���*U?9O8=W�9DMO. 9D5B@N9\. U4< � 8ÀV\@N3\@�U �~.

\ Q\H&]�·;.�¿u.�·PA0T=U~@�WÊ�\9O8s<�C�LK��.�r|.�IK3\8�@N36C�� �U) ���"���"#0X��O2 �<�*Y%�4h	��8<���Uc!#u)���)F
�� b � 
�� � �U�����L�"�1�"+d���
r°A05B9O�~��b
C~@N9O8=M�TOAB9DC�T¾9���²P9O± ��3\8�[3�
-DQ\w6���=.

\ Q\a&]Y�u.�ZÊ.�¿s<�5B[�<�C�L�¿u.0S?.}I_T ��9D7\C���14365 .�¹�U~�&MO. Ï}Ö �}H6�/Ql�
-DQ6�/�i�=.

\ Q*j�]�f�.~rË9D505B9O84� �O�%+,�"��)W�<X"YZ��23
��*YZ�"+�
���)W.�8�7�%��c!#5V5�"#u)(�"�%�����%#0h �a
����%��6 )W�!�4�"#Z�<X"Y%
�8"���1�"���?RsAB9O±�9OVZ�
»�8=7\<�C�M�T=U~±�9DABVl�
-DQ\Q\wi�=.

\ Q\F&]�¹#.US?.;·�367\T=U?9��
� ��+��0�Z�(
���)F��#0
���
�� �%)Fh �Ug�#0
�+�)FX"���UkP9O8=W�36M�7 ¹�<?`�50A0M�U?9O8=M<�PZ�5B`�< 	4<?9O8 	4<?9
�
-DQ6�/Hi�=.

-O­6w



Ô�{� ����D{�+})# �+

¿sAB9Áo\3\8=50AB9OV\9DC�L?9ÁZP8�`�9DAB@Æ9DC~@�MN@�7\C�L¸±uc7\U?8�9DC�L|W�9DA0C?9O8ËkÊc7/@�ABV\[\9DAB@t7\50MÀ¿�3\[4@N3\8=7\C�Li7\W¥Z�MN@N8�3/�
>�U~�&M�AB[/7\50A0M�T=U?9DCKb
C�MN@�AB@�<?@�¹#3\@�M�L�7\W¢<�C�LK±uc7\U?8�9DC�LÆW�9DA0C?9DMsZ�<?p%9DC~@�U�7\5B@N9DMs7\50M;�s7\MN@�L?9O8Ê1436C�C?9DC&�
>�U~�&M�AB[4V\8=<?>�>�9;L?9O8 ^ C�ABo\9O8=M�AB@dc7/@�o\36Ct14@O.�Z�C�L?8�9O±PM���1&T=U?3\@N@�507\C�L0�=.�1&AB9Ê±P<?8=L?9uL�<?8=T=UÀI_AB@N@N9D5gL?9DM
¿ ��·¸A0W ·P7\U�W�9DCÆL?9DMs¹�8�3	:N9O[4@�Ms­?- m l�Q6�*­6w�j�<�C�LÆL�<?8=T=UÆL�AB9u: ^ �
Â�<~±�9DC�L�<�C?V�²P3?.�k�¹�·P²��
lmkm� H/­\­\­*�¶­\­?-DF\a5��¹ ��Z�k m ²a� ��C�7\C?�DAB9O8�@O.�¿sAB9;�D<?8PZ�<�MNpqc<�U?8=<�C?V�L?9O8�C4<�W�9O8=A0M�T=U?9DC_1&A0Wu<�507/@�AB36C?9DC
9O8�p%3\8=L?9O8=50A0T=U?9DC_l�36W�>�<?@N9O8�8�9DM�MN36<?8=T¾9DCK±P<?8=L?9DC�o\36W S\36U�CKo\36CÆ²P9D<�WY7\C�C&��b
C�MN@�AB@�<?@epqc<?8�l�36W�>�<&�
@�A0C?V �!²Pb�l��sL?9DMÊf?3\8=M�T=U4<�C?V6MN�O9DC~@N8=<�WYM�S�c<�50A0T=U��sWÊ` kÎ<�C�LÀo\36W Z�MN@N8�3\>�U~�&M�AB[/7\50A0M�T=U?9DCÀb
C�MN@�AB@�<?@
¹#3\@�M�L�7\WÌ�D<?8�R�9O8�pqc<?V6<�C?V�V\9DMN@N9D505B@O.
IK9DA0CY`�9DMN36C�L?9O8�9O8�¿s7\C?[�V6A05B@�kP9O8�8=CX¿�8D.4»�.&�;50AB9DW¸pqc<?8�L�AB9PA0C~@N9DC�M�ABo\9�»�9O@N8�9D<�<�C?VuW�9DA0C?9O8�ZP8N�

`�9DAB@O.\:�8�MN@�7\C�L�WYAB8�MN@N9O@�M�WYAB@gR�3\8=M�T=U�5¶c7/V\9DCYA0C�o&AB9D5B9DC�5B9O`�U�7/p%@N9DC�¿sA0MN[&<�M�M�AB36C?9DC�U�A05Bp%8�9DA0T=UÊ`�9DA0MN9DAB@N9\.
kP9O8�8=CÀ¹�8�3\p .JS?.�14@�7\<�L?9�L�7\C?[\9YA0T=UÀpqc<?8�L�AB9 c^ `�9O8=C�7\U�W�9�L?9O8;»�9O@N8�9D<�<�C?VKW�9DA0C?9O8�ZP8�`�9DAB@O.�IK9DA0C
±�9DAB@N9O8�9O8�¿s7\C?[ V6A05B@�¿�8D.�k�.�²P9D<?[&AB8=T=U³pqc<?8�L�AB9Kp%8�9D<�C�L�50A0T=U?9 ^ C~@N9O8=MN@\c<?@N�D<�C?V�±uc7\U?8�9DC�L W�9DA0C?9DM
Z�<?p%9DC~@�U�7\5B@N9DMmA0C�14@O.&Z�C�L?8�9O±PM�MN3d±PAB9sL?9DC�I_AB@NV650AB9DL?9O8=CXL?9O8�1436C�C?9DC?>�U~�&M�AB[4V\8=<?>�>�9DC�A0CX¹#3\@�M�L�7\W
<�C�L�14@O.4Z�C�L?8�9O±PM�pqc<?8mA0U?8�9�k�A05Bp!MN`�9O8�9DAB@�M�T=U�7/p%@O.~¿s7\C?[\9DC�LX9O8�±uc7\U�C?9DC�W_c36T=U~@N9�A0T=U�7\C�L�AB9DMN9O8�14@N9D505B9
7\<�T=U�L�AB9�Â�<�M�7\WYW�9DC�7/8�`�9DAB@ÊWYAB@Ê¿�8D.#Ru.�1}.#k�AB@N3doËo\36CÁL?9O8�·P<�U?8N� ^ C�ABo\9O8=M�AB@dc7/@;»�3&T=U4<�W MN3d±PAB9
�D7\U�5B8�9DA0T=U?9;¿sA0MN[&<�M�M�AB36C?9DC�WYAB@mo&AB9D5B9DCK��36505B9OV\9DC�A0W b
C&�¶<�C�L�Z�<�M�507\C�L�.



���������	��
��
���	�

������������������� � �"!$#$%'&(%*)+��%-, �/.10$0�2436572�8:9<; =>)�?@)A)B5$. 2436572�8DCE;F�
���������E5$������� � �"!$#$%'&(%*)+��%-,HGI?���J�.K5L0@M�36572 8DN ; =>)�?@)A) OP572 8RQ ;F�
���+J�M(�SM(������� � �"!$#$%'&(%*)+��%-, T/.1����M�36572�8DNE; =>)�?@)A)VU�.10W36572�8DCE;F�
���+J*0/��U�������� � �"!$#$%'#$X���%-, 5$.1T/5$5Y36572�8DCE; =>)�?@)A)B5$.10W36572�8RQ-;F�
���+J$������������� � �"!$#$%'&(%*)+��%-, 0/. J$��M�36572�8DNE; =>)�?@)A) �W36572�8DCE;F�
���+J$����0/������� � �"!$#$%'&(%*)+��%-, 5$.1�$0��436572�8DCE; =>)�?@)A) TW36572�8RQ-;F�


