
���������
	 �����
�
����	 ��������	 ������
� ������������

�! #"%$��&$(')$+*�,'�-.�/ 0*213-5476�$��!8

9;:=<?>A@CBEDF:CBHG&I/J=KA<!L=GNMA@CBH@/O I/JQP?RTSAUV @XWYJT:Z>=@C<QK=<?>�[\@CB^]`_X@CK!LA@%DbaK=B�>=O @�cdKCW&_/KA<!L
e?f B fCg g @ g @TB�hi@/I!J=<?@CB f BHI!J?O Wb@?]jWYKABk@C<

lnm�o#p#qsr=t�u vxw�y�z%o�{ |~}��3��o�}�z
r!osy

� r!� ��t�z�o#u0o�}�|�}��0u�}��0{ { rAt�u

���!�������i���������=�i�Y�2�;���������
�� ?�����¡�=�

¢2£¤V�¥&¦¨§?© S?ª9�«�¬ ¥ ¬�@CBHO I!J!W�cdB®­ PTR?SA¯T°!P=¯ §T©²±9;@ e W&@C³´MZ@CB¤° §T§?©



���������
	��
����������������� ������������� �����

�� 
 
!�"#!�$�%'&�!)(�*
+-,.!�%./� 
&�!�0
1 /
$-%.2'+�34$�56/�3.$�%6/�3�7�8�3�9�7�:�!�;
7�!)(�!�+�,.*�&�!�0

$<>=�?
?�@ A�BDC>E�F'G H !�&-%�*�2'!�063�0.2JIK!L+-5'8L!�3�9�!NM�O3�+
2';P! 1 3�&�8�3�0�9RQ4/S+T/� 
 P!L P!L+U��+T$-%�;
&�!�5'&�3�+-!L0

�V0WMX*�+T2'!�+�3�0�9
!�0Y/�0[Z]\^+�*�MT_�`V+a_��b_ C *�2'!
A Q�+�!�$�%�!�+ A�BDCcESF'G
d 0�7-&�;
&�3�&�M O3�+ d 0WMX*�+�ef/S&�;P5
g !�$-%�0�;
7h$�%�!bi#0�;
(
!�+-7�;
&�O/�& H O3�04$�%�!�0
��+T$h;
7�7�&-+�_ G�=�j \k*
7�&lMm/�$�% G�nbG�FRG
n
`#o�p n�G
?�n)H O3�0.$-%�!�0[q.rN!�+�ef/S0's

`�+�3.$-5�Z B /S5'3� P& O/S&tM O3�+ d 0'MX*�+�ef/S&-;
5R2'!�+
g !�$-%�0�;
7h$�%�!�0Yi#0�;
(�!L+-7�;
& O/S& H O3�0.$�%�!�0



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

021436587:9<;>=>36?A@636B�9<;:CEDF9,G2HA36BJILK45:9�B4@ 9
M ;8KN14HA1NO81�P6QORB M ;2PTSUB4V-9<1NHAW

X 3 Y478;8HAKZY4783\[];RH^G_36BNK4HA1 Q9�1J=`QO8;:Y47836;
aJBbYbHAKNK41NB cedRfUg8hjilk_mUd_nUm\=`QOR;:Y47836;

3oipV�9�HA?rqts,V(3u?^@u36BNK,g 3uKN5:9<BN@ 9wvyxzHA;2PTSUB4V-9<1NHAWec 1NOwipV�O836;:Y4783u;�c{C23

|\}e~b�b�6�U���,�!���U�!�\�u�r�,�t�U���b���2�6���t�,�$�t�!���L�N�{�L���U�6���-�,�b���{�F�6�u���t� ���!�Z�r�_���
�t���r�U�J���b�r���e�U�b���Z�,�!�J�_���t���  8¡����2�6�]�b�t�r��¢F�!�6£_£��{�t�b��¢��\¤����r�U���t�R¥§¦L�,�r¢2�b�r�
¨6©�ª,«t¬ �r�J�u�U�r�,�\�6�N�j�����_�4�t�b y¡��e�t�L���r�b�J�t�_�b�N�t���t�,���!�b�r�U���8¥U�u�U�z�t���\�b�j­T�b�{�8�r�
�u�t� �!�6���6�_�r�L�Z��­®�,���r�,�!�J�r���r�r�b�!�b¥U�t��£2�6�r���t�b���^�u��­¯� ���r�U�,�r�]�Z�,�!�J�_���t�6�6���t�_�
¢����!�6�6�_�]�6­��r�F�u�r�b��� �6���^�u¢��t�b�b e¡����r���t�z£F�u£2�Z�b¥��L���b�,�!£��t�b�!�Z���z�r�U�!�\�6�r�,°
�t�U���b���F�u���t� ��¢������r�\�6�b�{�t�b�$�r�N�u£��b���F�u���t� �R e±��!�r�U�6�²�r�F�u��¢2�,�r�-�r�,�,�Z�r�_�b�
���t�,���{�F�6�u�����t�(�b³��r�b�U���r�U���N�u�U�,���u­8� �b���{�8�6¢<�t�J�r���r�r�b�!��¢��!�b� �_�U�U�b���t�_���r�b�,�b�N�b�
�6�6�r�]�r�r�_���t�b�b 

´ µ2¶�·8¸8¹]ºz»J¼�·8½N¹�¶

X 783$O8K43�S�P\?AHA;83 9�B�9�?A¾U3u¿8BZ9`9�;:CÀHA;21N3u¾U36B�58B4SU¾UBb9�VEV�HA;8¾�PTS_B�G_36BNHÂÁ§Y69<1NHASU;²58O8BN5�SUK436K
7:9�K\9Ã?^S_;8¾�14BZ9_C2HA1NHASU;$HA;�ÄÅ361NB4H�;8361\147836S_BNÆÈÇ{É2g�f,É2g�f Ê2g�f,ËuÌNc§Íz;83�S<P�1N7R3�¿:36K41\W2;8S�Î];
1N3 Y478;RH®Ï_O83uKÐHAKÅ1N783!ÑbÒNÓ,ÒNÔeS_B�Õ�Ó�Öb×�Ø¯Ù2Ú\ÔZÛuÜ8Ó,ÒrØTÝ�Ù�Ç{É2g2f ËuÌNc X 78HAK�HAKÐ9z?AHA;83 9�Be3,ÏUO�9�1NHAS_;(Î]78H¯Y47
Y69�;�¿�3\3 9<KNHA?AÆ�C236BNHAG_3 CEPTB4SUV�1N783\C236KbYbBNHA5814HASU;$S<P�14783\;83u1J9�;:CEHA1NKzH^;RH^14H¯9�?�V-9�B4W2H^;R¾�ÞTHA;
?AH^;R3 9�B�1NHAV�3,ß6c M 1JY69�;�¿�3�K43636;�9�KJ9�KN361zS�PL?^HA;83,9�B]YbSU;8K41NBb9�HA;21NKJàÀ147:9�1]36G_36BNÆ�B43 9UY47:9<¿8?A3
V-9<BNW2HA;8¾�V�O8KN1!Kb9�1NHAKlPTÆFc M ;�S_1N7836B�Î�S_BZC2K,g�14783�KNS_?^OR1NHASU;8K�S�P]à�9�BN3�9>KNO85�36BNK4361�S�P]1N7R3
BN3 9_Y47:9�¿8?A3�V-9<BNW2HA;8¾UK,c M ;ÀSUBbC236B�14SáORKN3$14783�V-9�B4W2H^;R¾$3 Ï_O:9�14HASU;�gÅÎ�3$9_C8C`1NS�HA1(;R36Î
?AH^;R3 9�B�YbS_;8KN14BZ9<H^;214KÐà�â]g,Î]78H¯YN7!K45:3 YoHtP�Æ\1N783�V-9<BNW2HA;8¾UK�Î]78H¯Y47(C2S\Ù:ÝyÒ8KZ9<1NHAKrPTÆ!9JC23uKNHABZ9<¿8?A3
58BNS_5:3uBN1rÆ$Ä]c{ã X 7836;Åg:Î�3\O8K43\HA;21N36¾_36BJ58B4SU¾_BZ9�VEV�HA;8¾!1NSEKNS_?^G_3!1N783�KNÆ2KN1436Väàáå�à�â]q8HÂP
1N783!K4ÆFK41N36Vä7�9�K];8S�KNS_?^OR1NHASU;�g23uGU36B4Æ-B43 9UY47:9<¿8?A3!V-9�B4W2H^;R¾\KZ9<1NHAKrÁ:3uK�Ä]c

X 783)CwH^Kb9UC2GU9<;21Z9�¾_3(S<P�1N7RH^K!143 Y478;8H¯Ï_O83�HAK�14783�Pp9_Yb1!1N7:9<1�14783�V-9<BNW2HA;8¾UK]Kb9�14H^KlPTÆ2HA;8¾
àæ9<BN3JS_;8?AÆ�9!KNOR5:36B4KN361!S<P�1N783zBN3 9_YN7�9�¿8?A3!V-9<BNW2HA;8¾UK,q�1N783zKNS_?^OR1NHASU;8K�S�P�à�å�à â V�9,Æ\SUB
V-9,Æ\;RSU1]YbSUB4BN36K45:S_;:CE1NS�9\B43 9UY47:9<¿8?A3�V�9�B4WFHA;8¾�c X 7836BN3oPTSUB43Ug814783!V-9�B4W2H^;R¾�3,ÏUO�9�1NHAS_;�HAK
SU;8?AÆ�9�Ñ Ô6Õ�ØTç_ÔZèuØAÑ6ØTÝ<ÙáÕ�ÔbÒ�éwÝ,ç�c M 14KJV-9<HA;-9UCwGU9�;21Z9<¾U3\HAK]1N7�9�1!HA1JC2S236K!;8SU1z3bê858?ASUBN3�1N7R3
KN1b9�1N3�KN5�9UYb3UgÅ9�;:C�147836B43bPTSUB43�HA1�9,GUS_H¯C2K]1N783�KN1b9�143�3bê858?ASUKNHAS_;-5RBNSU¿R?^3uVác M 1!Y69�;�9�?AK4S�¿�3
O8KN3,C�14S�GU36B4HÂPTÆ�KNÆ2KN1436V�Kz7:9,G2HA;8¾\HA;2Á:;8HA143�K41Z9<1N3\K45:9UYb3uK c

X 783�V-9<BNW2HA;8¾�3 Ï_O:9<1NHASU;ÈYu9�;�¿�3-9�5R58?AH^3,C$14S$V-9<;FÆ$C2HÂëe36BN3u;F1�V�S8C23u?^K!S<P�YbSU;:YoO8Bri
BN36;�YbÆFg�;8SU1ESU;8?AÆ`1NSæÄÅ3614BNH!;83614K c�a�Yo1NO:9<?^?AÆ2gL1N783�V�S_KN1�YbSUVE58BN3u7836;8K4H^G_3$KN14O:C2ÆÀS�P\HA1NK
9�585R?^H¯Y69<1NHASU;RKLPTSUB]G_36BNHÂÁ§Yu9�1NHAS_;�7:9<K]¿:363u;áY69�B4BNHA3 C�S_O81]¿2Æ�aJG2BNOR;8HA;�g8ì�SUB4¿:36141)ÔoÒjÓ<ítîRO8Kri
HA;8¾\YbSUO85R?^3,C�9�O814SUV-9<1Z9z9�K�9!VES8C236?�Ç{d2gUïRgFkuÌNc X 783uÆ�7:9,GU3JC23uGU36?ASU5�3 C�14783�ì�S_;8KN14BZ9�HA;83,C
ð ���<�t���L�,�r�\���6�L£F�u�r���^�o�{�t���r�U£_£2� �r�r�b��¢����r�U�Jñ��,�U�_�b��­®�,�r�r�N���_�U�,�r¢2�Z�r�4�A�N�$ñUòeóô°põuöy÷/¤øõ< 
ù ¡����t�/�o�t�r��£2� �r���t¢<�t���r���t�!£F�,�r���{�t�U�6�6���Z�,�U�r�r�N�o�t���r�!� ���r�_�\���b�Z�_�r�r�b�U�b�(�r�b���_�Z�_�b�\�t�6�u���t�U�
�r�!�r�U�,�r�J�\�u�r�,�t�U�,�b :���<�t���t�]�!�,�Z�r���U�r�4­¯����­¯�6�6�r�_�r� ¥8¢_�U���L�]� �z�t���t���_�Z�r�j­¯� ���r�_�J�N�u� �z�6­
���t�!£��{�t�4�t���  



IÅê858BN3uKNKNHAS_; X S2S_?^K4361 g�?¯9�1436B\O85eC89<1N3 C�14S-14783 M ;83 Ï_O:9<?AH^1rÆ��j3 Yb36K4KZ9�B4Ææì�S_;:C2HA1NHASU; aJ;:9yi
?AÆF@u36B�Þ M �zì�a�ßugÐ9�14S2SU?LPTS_B!1N783EGU36B4HtÁeY69�14H^S_;�S�PJ9�?¯9�B4¾U3�Yb?¯9�KNK�S�P]KZ9yPT361rÆ�9�;:C�?AHAGU3u;836KNK
58BNS_5:3uBN1NHA36K,c M 1�H^KL3 9<KNÆ�1NS\K4363J147:9�1L14783]¿:9�K4HAK�S�Pe1N783]143 Y478;8H¯Ï_O83JHAVE58?A36V�36;2143 CzH^; M �Jì�a
HAK]3 Ï_O8HAGU9�?A36;21J14S�1N783�V-9<BNW2HA;8¾(3,ÏUO�9�1NHAS_;�c M ;ÈÇ{ËuÌNg:ì�S_BN¿�361N1!K478S�Î]KJ147:9�1 M �Jì�a�HAK!9�¿8?A3
1NS!58B4S�GU3]C23 9UCw?^S8Y4W!PTB4363 C2S_V PTS_B]f n!C2HÂë§3uBN36;21�3bê:9<V�58?A36KÅ1Z9�W_36;�PTB4SUV�C2HÂëe36BN36;21�K4SUO8BbYb36K,g
9�;:CEY69�;$YbS_V�5�361N3!Î]HA1N7�K4ÆFV�¿�SU?AH¯Y]9�;�C�5�9�BN14H¯9�?�SUBZCw36BJ147836SUB436Vä58B4S�GU36B4K c

ÍJ;R3(S<P�14783�V-9�HA;E?^HAVEH^1b9�14H^S_;8K�S<P�1N783�V-9<BNW2HA;8¾�3 Ï_O:9�14H^S_;$HAKJ147:9�1zH^1z1N36;�C2K!1NS�Pr9�HA?
PTSUB�K4Æ2KN1N3uV�K�Î]7RH®Y47 YbS_V�V�O8;8H¯Y69<1N3�G2H¯9�KN7:9<BN3 C²GU9�B4H¯9�¿8?A36K,c��8S_B�H^;RKN1Z9<;:Yb3Ug�HA1�Y69<;8;8SU1
58BNS�G_3JV�O814O:9�?�3bê:Yb?AO8K4H^S_;�S<P�9�;2Æ�S<PÐ1N7R3�VESUK41�5�SU58OR?®9<B�V�OR1NO:9<?83bê:Yb?AO8KNHAS_;>9<?A¾USUB4HA1N78VEK
Þphz36W2WU3uB�� K g�hzH �bW2KN1NBb9�� K g	�z;FOR1N7
� K g_Ä�3u1N36B4KNSU;�� K�361ZY�c{ßÅÎ]HA1N78S_O81�ORKN36B	� KL783u?^5Åc X 783�B43 9�K4SU;�HAK
1N7:9<1�14783JVE361N7RSwC�HAK�;8SU1�KN3u;8KNHA1NHAG_3�14S(14783J¾_O:9�BbC2K]Î]78H¯Y47-9<?^?AS�Î`1NS�5:36BlPTSUB4V 9�;�9UYb14HASU;
SU;8?AÆ]HÂP:9�GU9�B4H®9<¿8?A3�7:9<K�9]Yb36B41Z9�HA;\GU9<?AO83Ug6HA;!1N7R3�KN36;RKN3�1N7:9<1e1N783�K4Æ2KN1N3uV�KeÎ]HA1N7!SUBÅÎ]HA1N78S_O81
1N783�¾UO�9�BZCwK�9<BN3]9�K4KNHA¾U;83,C\14783�Kb9�VE3�KN361�S�P§YbS_;8KN14BZ9<H^;214K cU02HA;:Yo3�14783øYoSUBNB43 Yb14;836KNK]S<P:1N7R36KN3
9�?A¾US_BNHA1N7RV�K�YbBNO�YbH¯9�?A?AÆ�C2365�36;:C2K!SU;�147836KN3�¾UO:9<BZC2K,g81N7R3�VE361N7RSwC)Pp9�HA?AK c

M ;á1478HAK�5�9�5�36B geÎ�3�KN78S�Î 78S�Î�14S-S_¿81Z9<HA;á9�K4361\S�PJYbS_;8KN14BZ9�HA;21NK!Î]78H¯Y47�¿:36141N36B�9�5wi
58BNS,ê8HAV-9<1N3z1N783\K4361!S�P�BN3,9UY47:9�¿R?^3�V-9�B4W2H^;R¾UK g29�;�C$9�B43\KN36;RKNHA1NHAGU3�1NS�147836K43(¾_O:9�BbC2K c
��3
1N783u;�1N36K41�1N783EH^VE58BNS�G_3 C$9<?^¾_SUB4H^1478V S_;È9E;FORV�¿:36B�S�PJ3bê:9�VE58?A36K c M ;`5:9�B41NH¯YbO8?¯9�B,geÎ�3
9�O814SUV�9�1NH¯Y69<?A?^Æ!58B4S�GU3!V�O814O:9�?�3bê:Yb?AO8KNHAS_;-S<P�Á:G_3!V�O81NO:9<?:3oêRYo?^ORKNHASU;$9�?A¾_SUBNHA1478V�K,c

X 78HAK]BN3bÁ:;R3 C$K4361!S�P�YbS_;8KN14BZ9�HA;21NKzHAKJC236BNHAG_3 CEPTB4SUV�KNSUVE3!BN36K4O8?A1NK!S�P�ÄÅ361NB4HL;8361J14783bi
SUB4Æ�YbSU;:Yo36BN;8HA;8¾EKNS�Y69�?A?A3 C�ÒrÖZÓ��8Ñ6c X 7836B43bPTS_BN3Ug�HA1]HAKJYbSU;2GU3u;8HA36;21J1NS�58B436KN36;21!SUORB]BN36K4O8?A1NK
HA;>ÄÅ3614BNH�;R361!1N36B4V�K c
�]S�Î�36GU3uB g�1N783uBN3�Î�SUO8?¯CE¿:3�;8SE58BNS_¿8?A36VäHA;$BN3 Yu9�KN14HA;8¾�1N7836V�P�SUB g
KZ9,Æ2g814783)YoSUV�V�OR;8H¯Y69�14H^;R¾(9�O814SUV�9�1Z9�S<Pøì�SUB4¿:3u1N1�Ç{Ë,ÌNg814783(K4Æ2;:Y478BNS_;8HA@63 C�58B4SwCwO:Yb1NK�S�P
1NBb9�;8K4H^14HASU;�KNÆ2KN1436V�KzS�P�azBN;8S_?¯C-9<;:C��jH^GU9<1!ÞTK4363Ug�PTS_BJHA;8K41Z9�;�Yb3UgLÇAfbÌTß6gRSUB]P�SUB�ì]ì]0>58BNS<i
Yb36K4KN36K]S<P�1N783jPTSUB4V Þ����������	�������8ß����jgUÎ]783uBN3!1N783��� �9�BN3zBN36¾_O8?¯9�B,cUaz?^?�S�P�147836V Y69<;�¿�3
3 9�K4HA?^Æ�14BZ9�;RKN?¯9�143 C�HA;F14S$ÞbfbirKZ9,P�3 ß!Ä�3u1NBNH�;83614K c X 7R3�YbSUVEV�SU;EH¯C23 9ES�P�14783�1NBb9�;8K4?¯9�1NHAS_;8K
HAKJKNHAVE58?A3Uq23 9UY47�KN3 Ï_O83u;F14H¯9�?�YbSUVE5:S_;836;21JHAKzV�S8C236?A?A3 CE¿2Æ-VE3 9�;RKJS�P]9�ÄÅ361NB4H�;8361,g��bO8KN1
V-9<5858HA;8¾�KN1Z9<1N36K�1NS!58?¯9_Yb36K�9<;:C\14BZ9<;8KNHA1NHAS_;8KLS�P:14783]1NBb9�;8K4H^14HASU;�KNÆ2KN1436V H^;214SJ1NBb9�;8K4HA1NHASU;8K
S�PL1N783\ÄÅ361NB4HL;8361 c�ì�SUVEV(O8;RH®Yu9�1NHAS_;(HAK�1N7836; V�S8C236?A?A3 C�¿2Æ�VE36BN¾_H^;R¾\1NBb9�;8K4H^14HASU;8K,c

X 783á5�9�5�36B�H^KESUB4¾F9�;RH^K43 C 9�K�P�SU?A?AS�Î]K c M ; 023 Yb14H^S_; d`Î�3$HA;21NBNS8C2O�Yb3�KNS_V�3�¿:9�K4H¯Y
C23bÁ:;RH^14HASU;8K,cF023,Yb1NHASU;$ï�C236KbYbBNHA¿�36KJ14783!V-9�B4W2H^;R¾�3,ÏUO�9�1NHAS_;�c M ;$023,Yb1NHASU;"!(Î�3!HA;F14BNS8C2O:Yo3
1NBb9�58K,g�9�;:C 58B436KN36;21�SUO8B�H^VE58BNS�G_3 CEV�361478S8Cec M ;È023 Yb14HASU;ÈÊEÎ�3�9�5R58?AÆ$1N783�B436KNOR?^14K(14S
3bê:9�VE58?A36K c M ;(023 Yb14HASU;�ÉJÎ�3�58BN36K436;21�9]B436KNOR?^1�SU;(Y4783 Y4W2HA;8¾\C23 9_C2?ASwY4W!P�BN363 CwSUVác	�ÅH^;�9�?A?AÆFg
Î�3!58B436KN3u;F1zSUO8BJYoSU;:Yb?AO8K4HASU;8K]HA;$023 Yb14HASU;$Ë8c

# $&%('2½N¼²¶J¹L·�%Å·8½N¹�¶)'

a Ù:ÔbÒ8HAK�9z1NB4H^5R?^3+*-, Þ.�0/210/43 ßÅÎ]7836B43+�65)17,78!9�;:C"3�quÞ.�:9)1Jß�å�Þ;1&9���ß=< M > c
�ÀHAKL1N783]K4361�S�P
�:í^Ó_èbÔbÑ�Þ�KNÆ2V�¿�SU?AHA@63 C!¿2Æ(YbHABbYb?A36KZßug�1`1N783]K4361�S�PÅÒpÖbÓ�Ù2Ñ6ØAÒrØTÝ�ÙwÑ�ÞTK4ÆFV�¿�SU?AHA@63 C
¿2ÆJBN3,Yb1Z9<;8¾U?A36KbßÐ9<;:C?3 HAK�14783+@�ÔuØAÚ,éUÒ�A6Ü2Ù:èoÒrØTÝ�Ù8c X 783��:ÖZÔ�BrÑ ÔbÒ_S�PDC"E��(å�1�HAK=F	CG, s�H?E
�\å�1I�J3 Þ.H�/KC�ßML mwvFc X 783M�8Ý,ÑbÒ;BrÑ ÔoÒFS<PNC"EO��å�1�HAK(CNF0, sPH?E���å�1Q�R3 Þ�C
/KHUßMLÀm2vFc
X 783]58B43bi�9<;:C\5�SUK41rirKN361�S�P�9zKNO8¿RKN361�S�P
�$å�1À9�BN3]14783]O8;8HAS_;(S<P§14783]58BN3oi�9�;�C�5:S_KN1rirKN3u1NK
S�PLH^14K]36?A36V�3u;F14K c

aJ?A?�14783\3bê:9�VE58?A36K]S�P�023,Yb1NHASU;�ÊEÞp9�;�C$9�?A?�14783\3bê:9<V�58?A36K]S<PjÇ{ËuÌTßJYu9�;$¿�3\V�S8C23u?^?A3 C
¿2ÆæÝ�Öbç�Ø¯Ù:Ó<Ö4S\;R361NK,gLH^;�Î]78H¯Y47á14783�Î�36HA¾U721zPTO8;�Yb1NHASU;�7:9<K(YbS8C2SUV�9�HA;�s�m�/,f�vFc
�]S�Î�36GU3uB g



V�S_BN3]¾U3u;836BZ9<?eÎ�3uH^¾_721�PTOR;:Yb1NHAS_;8K]58?¯9,Æ)9<;�HAV�5�SUB41Z9<;F1�BNSU?A3zH^;E1N783\C23uGU36?ASU5RV�36;21�S<PÐ1N7R3
BN36K4O8?A1NKzS�P�0w3 Yb1NHAS_; !�g89�;:CE147:9�1]HAK]Î]72Æ�Î�3\C23oÁ:;83\;83u1NKJHA;�1N7RH^K]¾_36;836Bb9�?AHA1rÆFc

a�P�O8;:Yb14H^S_; � qN� < M > HAK!Y69�?A?A3 C$9�Õ�Ó�Öb×�Ø¯Ù2Ú�c�a��]ÔbÒrÖ6Ø�Ù:ÔoÒ�HAK\9�5:9<H^B�Þ.* / ��� ß
Î]7836B436* H^K\9E;8361�9�;:C ��� 9EV-9<BNW2HA;8¾�S�P+*'Y69<?^?A3 C`Ø¯Ù8Ø®ÒpØTÓ<íLÕ)Ó<Öb×yØ Ù2Úycôa 1NBb9�;8K4H^14HASU;
� E&1 HAK�Ô6Ù�Ó��uí^Ôbç$Ó,Ò � HÂP¯P
	��:E F � q � Þ
�:ß�� 3 Þ��
/ � ß6c M P � HAK!36;:9�¿R?^3,C$9�1 � g�1N783u;
� V-9,Æ���ÖbÔ!S_B>Ý,èbè6Ü2Ö6gÅÆ2H^3u?®CwH^;R¾á9�;836Î#V-9�B4W2H^;R¾ ��� ÞpCw36;8SU143 C � �� < ��� ßug�Î]7R36BN3
��� Þ��:ß�, � Þ��:ß�� 3 Þ � /��:ß � 3 Þ��
/ � ß6c

aæK43 Ï_O836;:Yo3�S<P§14BZ9<;8KNHA1NHAS_;8K g�� , � � � ã �	�	� ��� HAK�9�;áÝ,èbè6Ü2Ö6ÖbÔ6Ù�èZÔøÑ ÔZÛuÜ8Ô6Ù�èZÔ�S�PLÞ.* / ��� ß
HÂP¯P�1N7R36BN3E3bê8H^K41\V-9<BNW2HA;8¾UK � � /	���	� � � KNO:Y47È147:9�1 �������� < � � �! � < � ã �	��� ��"� < � � c
X 783�V-9�B4W2H^;R¾ � � HAKLKZ9<H®C�1NS!¿�3�ÖbÔbÓUèoéwÓ��uí^ÔôP�BNSUV ��� ¿2Æ\14783�SwYuYbO8BNB436;:Yb3!S<P#��ÞrC236;8S_1N3 C
� $� < � � ß6c

a ÄÅ3614BNH�;R361JÞ�* / ��� ß�HAKJÑ Ó A Ô�HtP P � Þ
�:ß&% f]P�SUB�36GU36B4Æ�B43 9UY47:9<¿8?A3�V�9�B4WFHA;8¾ � 9<;:C
36GU3uBNÆ�5R?®9_Yb3'��c

a íÂØ¯Ù:ÔbÓ�Ö)�:ÖbÝbÚ�ÖZÓ<Õ(Õ�Ø¯Ù2Ú?�:ÖbÝ��uí^ÔuÕ SUB!?AH^;R3 9�B!58B4SU¿8?A36VäHAK\9EKNÆ2KN1436V)(+*-,.%0/�S�P
?AH^;R3 9�B]Þ�HA;:ß�ir3 Ï_O:9�?AHA1NHA36K]Y69<?^?A3 CÃ1N783�èbÝ�ÙwÑZÒrÖZÓ<Ø¯Ù2Ò�Ñ6gU58?AO8K]V�9,Æ2¿:3J9�?AH^;R3 9�BLP�O8;:Yb14H^S_;21�34*5,
Y69�?A?A3 C 1N783áÝ6�87,ÔZèoÒrØ89yÔ)A6Ü2Ù:èoÒrØTÝ�Ù8cÅa K4SU?AO81NHAS_;áS<Pø14783�58BNS_¿8?A36V HAK/9>GU3 Yb14SUB\S<PJBZ9<1NHASU;:9<?
;2O8V�¿:3uBNK!1N7:9<1!KZ9�14HAKrPTÆ$14783�YbS_;8KN14BZ9�HA;21NK,c�a K4SU?AO81NHAS_;áHAK�ÝK�RÒpØ¯Õ�Ó�í�HÂP�HA1!V-9yêwHAVEHtKN3uKJ1N7R3
GU9�?AO83zS�PÐ14783\S_¿��b3 Yb14H^G_3zPTO8;:Yb14HASU;�ÞTS�G_36B]1N783!K4361JS<P�9�?A?eK4SU?AO81NHAS_;8KZßuc

aJ; Ø¯Ù2ÒNÔlÚ<ÔuÖ ��ÖZÝoÚyÖbÓ�Õ�Õ(Ø Ù2Ú ��ÖZÝ��uí^ÔuÕ YoSU;8K4H^K41NK�S�PJ14783�Kb9�V�3�36?A36VE36;21NK(9<K)9�?AHA;83 9<B
58BNS_¾UBb9�V�VEHt;8¾�58B4SU¿8?A36V�g:¿RO81!SU;8?AÆ$HA;21N36¾_36B\K4SU?AO81NHAS_;8K\9�BN3�9�?A?AS�Î�3 Cec M ; 9 Õ(Ø�:UÔbç?�:ÖbÝ	B
ÚyÖbÓ�Õ�Õ(Ø Ù2Ú���ÖZÝ6�6íAÔ6Õ�g8K4SUV�3!GU9<BNH¯9�¿8?A36K]V�9,Æ�1Z9<WU3\Bb9�1NHAS_;:9�?ÅGU9�?AO836K,g:9�;�C�KNS_V�3!SU;8?AÆEH^;wi
1N36¾_36B]SU;R36K c

aÈ?AHA;83 9�B,g6HA;21N36¾_36B�S_B�VEHtê83 Cz58B4SU¾_BZ9�VEV�HÂ;8¾�58B4SU¿8?A36V HAKNA,ÔZÓyÑ6Ø!�6íAÔ�HÂP8H^1Å7:9�KL9]K4SU?AO81NHAS_;�c
Íz1N7836B4Î]HAKN3\HA1�H^K]HA;2P�3 9�K4H^¿R?^3_c

; <>=@?�A %L¸CB]½4¶@DE?GF]»)%Å·w½4¹�¶

I�9UY47�58?¯9_Yb3H��S�PJ9�;83u1(7:9<K(9�K4KNS8YbH¯9�143 CÈ9 ÒNÝ,×UÔ6Ù èbÝ�ÙwÑuÔuÖI9�Ó,ÒrØTÝ�Ù�3,ÏUO�9�1NHAS_;�cGJ!HAGU3u;È9�;
S8Y6YbO8B4BN36;:Yo3$KN3 Ï_O83u;:Yb3 � � $� < � ge1N7R3�;2O8V�¿�36B\S�P]1NS_WU36;RK(147:9�1@�ÀYbS_;F1b9�HA;8K(9<1\1N7R3
V-9<BNW2HA;8¾ � HAK]3 Ï_O:9<?�1NS�14783\;2O8V�¿�36B�S�P�1NS_WU36;8KzHA1øYbS_;21Z9�HA;8KJ9<1 � � gR58?AO8K]1N7R3\1NS_WU36;8K
9UC8Cw3 C$¿2Æ�Þ�1N783�Á:B4H^;R¾UK!S�P6ßJ14783�HA;858O81z1NBb9�;8K4H^14HASU;8K!S�PK��g�VEH^;2O8K]14783�1NS_WU36;RK�B436V�S�G_3 C
¿2Æ$1N783�S_O81N5RO81!1NBZ9<;8KNHA14H^S_;8K c M PøÎ�3�C236;8S_1N3�¿2Æ�LEÞM� / � ß]14783�;2O8V�¿:3uB�S<Pø14HAV�36Kz1N7:9<1(9
1NBb9�;8K4H^14HASU; � S8Y6YbO8B4KJHA;4�Lg2Î�3\Y69<;�Î]BNHA1N3\14783�ÒlÝy×<ÔuÙáèbÝ�ÙwÑuÔuÖI9�Ó,ÒrØTÝ�ÙÃ3 Ï_O:9�14H^S_;�PTS_BK�$9�K,q

� Þ
��ß�, � � Þ
��ßN�0O
��P�Q!R

LEÞM� / � ß�3 Þ � /��:ß � O
��PIRSQ

LEÞM� / � ßK3 Þ��
/ � ß

X 783\1NS_WU36;�YbS_;8KN36B4GU9�14H^S_;$3 Ï_O:9<1NHASU;8KjPTSUBz36GU3uBNÆ�58?¯9UYb3�9�B43\O8K4O:9�?A?AÆ�Î]BNHA1N1436;$HA;$1N7R3
PTSU?A?AS�Î]HA;8¾!V-9<1NBNHÂê�PTSUB4Váq

� , � � � > * < �
Î]7836B43 < � ,'Þ�LEÞM� / � �Zß4/	�	���K/5LEÞM� / ��T ßNßÃH^K�Y69�?A?A3 CÀ14783U�øÓ�Ö6Ø®× éV9�ÔZèoÒNÝ�Ö�S<PW�Lg]9<;:C >
C236;8S_1N36Kz1N783�Ø¯Ù�è6ØTç_Ô6Ù�èZÔ�Õ�Ó,ÒrÖ6Ø�:]S<P *�g89G� 961 HA;21N36¾_36B]V-9<1NBNHÂê�¾UHAGU3u;-¿2Æ

> Þ
��/ � ß�,I3 Þ
��/ � ß � 3 Þ � /��:ß



M Pø9�¾UHAGU3u;$V-9<BNW2HA;8¾ � HAKzBN3 9_YN7�9�¿8?A3�PTBNS_V � � g�1N7836;�1N7R36BN3�3bê8HAKN1NK\9ÃKN3 Ï_O836;�Yb3��
KZ9<1NHAKrPTÆ2HA;8¾ � � $� < � cU0wS�14783�PTS_?^?AS�Î]HA;8¾]58B4SU¿8?A36V 7:9�K�9�1L?A3 9�K41�SU;83]K4SU?AO814H^S_;�g,;:9�VE36?AÆ
, q , < � c

� 9�B4H¯9�¿8?A36K,q , gRHA;F1436¾U3uB c
� , � � � > *I,
, � m

X 783�3 Ï_O:9�14HASU; � , ��� � > *S, Þr9�;:Côge¿2Æ$3bê81N36;RKNHASU;�gÅ1N7R3�Î]78SU?A3�58BNS_¿8?A36V-ßzHAK
Y69�?A?A3 C�14783�Õ)Ó<Öb×yØ Ù2Ú)ÔbÛ6Ü8ÓyÒpØTÝ<Ù8c M P�1N7R3�V�9�B4WFHA;8¾z3 Ï_O:9�14HASU;�7�9�K�;8S(K4SU?AO814H^S_;�g�147836; � HAK
;8SU1�BN3,9UY47:9�¿R?^3/PTBNS_V � � c

��3�Î]HAKN7�14S!GU36B4HtP�Æ\1N7:9<1�36G_36BNÆ�B43 9UY47:9<¿8?A3]V-9�B4W2H^;R¾]KZ9�14HAKrÁ:36K]9!C236K4H^Bb9�¿8?A3]58B4SU5�36BN1rÆ2g
SUB,g23 Ï_O8HAGU9�?A36;21N?AÆ2g21N7:9<1];8S�V-9<BNW2HA;8¾(Kb9�14H^KlPTÆ2HA;8¾(14783\;83u¾F9�14HASU;�S�P�1N7RH^K!C236K4H^Bb9�¿8?A3!58B4SU52i
36BN1rÆ�HAK�B43 9UY47:9<¿8?A3Uc X 783];83u¾F9�14HASU;�S�P�14783J5RBNSU5�36B41rÆ-Y69<;�S�PT1436;�¿�3J3bê858B436KNK43 C�¿2Æ�V�3 9<;8K
S�P]ítØ¯Ù:ÔbÓ<Ö/èbÝ<Ù2ÑbÒpÖbÓ�Ø¯Ù2Ò�Ñ�S_;�14783\V-9<BNW2HA;8¾UK�S�PÐ14783\;83u1 cN�j36BN3�9�BN3!1rÎ�S(3oêR9<V�58?A36K,q

� =�O814O:9�?Å3bê:Yb?AO8KNHASU;Åc
M ; Ä�3u1NBNHz;8361�VESwCw36?AK\S�P!V�O81NO:9<?�3oêRYo?^ORKNHASU;À9�?A¾US_BNHA1N78VEK!1N783$5�SUK4KNHA¿8?A3�K41Z9<1N36KES�P
9�58B4SwYo36KNKEÞTH¯C2?A3UgeB43 Ï_O836K41NHA;8¾:gLYbB4H^14H¯Y69�?rg��	���rß\9<BN3�VESwCw36?A?^3,C$¿2Æ$58?¯9_Yb36K�Î]78H¯YN7�Y69<;
78SU?¯C�9�1\VESUK41�S_;83�1NS_WU36;Åc X 783�5RBNS8Yb36K4K�H^K�H^;�1N7R3-YbB4H^14H¯Y69�?�K43 Yb14H^S_;ÈHÂP]1N783�YbS_BNB43bi
KN5�SU;:CwH^;R¾-5R?®9_Yb3�H^KzV-9<BNWU3,Cec M P�� � /	���	��/�� � 9�B43(14783�58?¯9UYb36K�YbSUB4BN36K45:S_;:C2HA;8¾�1NS�1N7R3
YbBNHA14H®Yu9�?eKN3,Yb1NHASU;RK g21N7R36;�1N783!BN3,9UY47:9�¿R?^3zV-9<BNW2HA;8¾UKL1N7�9�1]G2HASU?¯9�143]1N783zV�O81NO:9<?83bê:Yb?AO2i
KNHASU;�58B4SU5�36BN1rÆ�9�B43\1N78S_KN3!KZ9<1NHAKrP�ÆFHA;8¾

� Þ�� �oß��7�	���I� � Þ�� �:ß � d

� hz3 9UC2?AS8Y4W�PTB4363 C2S_V HA;EKZ9,P�3/ÄÅ3614BNHÅ;8361NK,c
a V-9<BNW2HA;8¾�HAK\9-Cw3 9UC2?AS8Y4WáHÂP�HA1\C2S236K\;RSU1\36;�9�¿8?A3�9�;2Æ$1NBb9�;8K4HA1NHASU;�c M ;áKb9,PT3�ÄÅ3614BNH
;83614K�9z58?¯9UYb3]Y69�;�7RSU?¯C\9�1LVESUKN1ÅSU;83�1NS_WU36;ÅgU9�;:C�1N7R36BN3bP�SUBN3!9]14BZ9�;RKNHA1NHASU;�HAKL36;:9�¿R?^3,C
HÂP�9�;�C�S_;8?AÆ�HÂPÐ1N7R3�14SU1b9�?e;2O8V�¿�36B�S<P�1NSUW_36;8K]HA;�HA14K]H^;R58O81]58?¯9UYo36K]HAKJ9�1]?A3 9�K41]3 Ï_O:9�?
1NS�14783$;2O8V�¿�36B�S�P\HA;858O81�5R?®9_Yb36K,c M ;ÀS_1N7836BEÎ�S_BZC2K,g�14783$BN3,9UY47:9�¿R?^3�C23 9UCw?^S8Y4WU3,C
V-9<BNW2HA;8¾UK�Kb9�14H^KlPTÆ

O
� P�Q5�

� Þ��,ß %Q� F � �
PTSUB]3uGU36B4Æ�1NBb9�;8K4HA1NHASU; � c
a ítØ Ù:ÔbÓ�Ö��:ÖZÝ��wÔuÖbÒ�S�S<PD* HAK�9]5RBN3 C2H¯Y69<1N3	� SU;�1N783�V�9�B4WFHA;8¾_KeS�PN*�Þ�SUB g,3 Ï_O8HAGU9<?^3u;F14?AÆFg

9\K4O8¿8K4361JS<P�14783!V-9<BNW2HA;8¾UK�S<P *$ß�K4O:Y47$1N7�9�1
��Þ � ß�
�( * � %
�

PTSUB�KNS_V�3EV-9�14BNHÂê�( 9�;:C`GU3,Yb1NS_B���c(��3$Y69�;ÀO8K43$1N783�V�9�BNW2HA;8¾$3,ÏUO�9�1NHAS_;È1NS�G_36BNHÂPTÆ
58BNS_5:3uBN1NHA36K�Î]78S_KN3�;R36¾F9<1NHASU;�HAK\?AH^;R3 9�B,c M PJKNS_V�3�V-9�B4W2H^;R¾�KZ9<1NHAKrP�ÆFHA;8¾�� HAK\B43 9UY47:9<¿8?A3
PTBNS_V � � g21N7836;�14783�ÚUÔ6Ù:ÔuÖZÓ<ítØAÑ Ôbç�Õ�Ó�Öo×yØ¯ÙwÚ)ÔbÛ6Ü8Ó,ÒrØTÝ<Ù

� 9<BNH¯9�¿R?^3uK q � g ,�q8HA;21N36¾_36B
� , � � � > * ,

(V* � %��
� / , � m



7:9�KL9]K4SU?AO81NHAS_;�c � X 7836B43bPTSUB43Ug�HÂP81N783�¾U3u;836BZ9<?AH^K43 C�V-9�B4W2H^;R¾�3 Ï_O:9<1NHASU;�H^KÅHA;2PT3 9<KNHA¿8?A3Ug,36GU3uBNÆ
BN3 9_Y47:9�¿8?A3!V-9<BNW2HA;8¾\Kb9�1NHAKlÁ:36KJ14783\;83u¾F9�14HASU;�S<P�Ä]c���3!Y69�;$ORKN3\HA;21N36¾_36B]58B4SU¾UBb9�VEV�HA;8¾
1NS�Y4783 Y4W�H^;wPT3 9�K4HA¿8HA?^HA1rÆ2c

X 783(HAVE58?AH®Yu9�1NHAS_;��NHA;2P�3 9�K4H^¿RH^?AHA1rÆ���Ä²78SU?¯C2KjPTSUB!36G_36BNÆ BN3 9_YN7�9�¿8?A3�V-9<BNW2HA;8¾���KN14HA?^?
78SU?¯C2K�HÂP � 9<;:C , 9�B43(9�?A?AS�Î�3 C�14S�1Z9�W_3!BZ9�14HASU;:9<?eGU9�?AO836K,c802S:gRH^;E58BNHA;:YoH^5R?^3_g8SU;R3�V�9,Æ
1NB4Æ(14S\O8KN3zSUBbC2HA;:9�B4Æ(?AHA;83 9<B�58BNS_¾UBb9�V�VEHt;8¾]14S(Y4783 Y4W�HA;2PT3 9<KNHA¿8HA?AHA1rÆFc�[];wPTSUB41NO8;:9<1N36?AÆ2g�1N7R3
3bê85:3uBNHAV�36;214KÐK478S�ÎÈ147:9�1LHA;�V�SUK41ÐY69<KN36K�36GU36;�1478SUOR¾U7�1N783]C236K4H^B43 C�5RBNSU5�36B41rÆ\78SU?¯C2K,g�1N7R3
V-9<BNW2HA;8¾�3 Ï_O:9�14HASU;$7:9<K\;8S_;2ipHA;21N3u¾U36B!KNS_?AO81NHASU;RK g�9<;:C$147836B43bPTSUB43�?AH^;R3 9�B!58B4SU¾UBb9�VEV�HA;8¾
HAK�S<P�?AHA1N14?A3JO8K43Uc:[jKNHA;8¾�HA;21N36¾_36B]58BNS_¾UBb9�V�VEHA;8¾J?A3 9_C2K]1NS�V�O:Y47E¿:36141N36BzBN36K4O8?A1NK�Ç Ë2g�k,ÌNc

[];2PTS_BN14O8;:9�1436?AÆFg�1N783�V-9<BNW2HA;8¾�3 Ï_O:9�14H^S_; KN14HA?^?zPp9<HA?^K�G_36BNÆ²S�PT1436; Î]7836; 1N7R3 ÄÅ3614BNH
;8361zV�S8C236?AK]9�C2HAKN1NB4HA¿8O81N3,C�KNÆ2KN1436V Î]HA147-K47:9�B43 C�GU9<BNH¯9�¿8?A36K,c X 783(YbS_V�5�SU;83u;F14K]S�P�1N7RH^K
W2H^;�C�S�P�K4Æ2KN1N3uV�K�1N36K41�1N7R3-GU9<?AO83�S�P\9$GU9<BNH¯9�¿8?A3�14S C23u1N36B4V�HA;83�1N783��:S�Î S<P/YbS_;F14BNS_?pc
�]S�Î\geYbS_;8KNH¯C236B!14783�1rÎ�S�ÄÅ361NB4H�;83u1NK\S<P �ÅH^¾_O8BN3�fUc X 783�ÄÅ361NB4H�;R361!S�P�14783�?A3bPT1!V�S8C236?AK
9�YbSUVE5:S_;836;21!Î]78H¯YN7�V�9,Æ$YN7�9�;8¾_3�S�P]KN1Z9<1N3UgôPTB4SUV � � 14S � � g�S_;8?AÆ$HÂPø14783�GU9�B4H¯9�¿8?A3GC
7:9�K�GU9�?AO83JmRgUÎ]7RH®Y47E7:9�585�36;8K];RSU1�14S(¿�3!1N783!Y69�K43Uc M ;�14783\Ä�3u1NBNHe;R361]SU;�14783!BNHA¾U721 g_1N7R3
YbSUVE5:S_;836;21]Y69�;$Y47:9�;R¾U3\HA1NK]K41Z9<1N3\HA;:C23u5:36;�C236;21N?AÆ�S�P�1N7R3\GU9�?AO83zS�P C�c8Íz¿2G2HASUO8K4?^Æ2g21N7R3
V-9<BNW2HA;8¾�s � � v\HAK];8S_1]BN3 9_YN7�9�¿8?A3!SU;�1N7R3\?A3bPT1 g89<;:CEBN3 9_Y47:9�¿8?A3\S_;�1N783!BNHA¾_7F1,c��]S�Î�36GU3uB g
1N783 V-9�B4W2H^;R¾á3 Ï_O:9<1NHASU;RK�S�P(147836KN3�1rÎ�S�;8361NKÈèbÝ�Ø Ù:è6Ø�çUÔuc X 7R36BN3bP�SUBN3_g�14783�¾U36;83uBZ9�?AHAKN3,C
V-9<BNW2HA;8¾J3 Ï_O:9<1NHASU;�Y69<;8;8SU1�¿�3JO8K43 C�14S\58BNS�G_3]1N7:9<1]s � �,vJHAK�;8SU1�BN3 9_YN7�9�¿8?A3JS_;�1N783z?A3bPT1 c

S0

S1

S2

x=0

S0

S1

S2

x=0

	�

�����2�:¤ �{�t�z�t�N�6���t�,���6­��r�_�]�/�u�r�,�t�U���b���F�u���t� �

��3/YoSUO8?¯CES�P�YbSUO8B4KN3�58BNS�G_3!1N78HAK]¿2Æ-YbS_;8KN14BNO:Yo1NHA;8¾�14783\B43 9UY47:9<¿8HA?^HA1rÆ�¾_BZ9�5R7�g8Î]78H¯Y47
HAK�G_36BNÆEKNV-9<?A?:HA;�1478HAK]3bê:9�VE58?A3UgU¿RO81]V-9,Æ�¾UB4S�Î 3bê85:S_;836;21NH¯9<?^?AÆ�HA;�14783\K4H^@u3�S<PÐ14783\;8361
ÞTS_B]¿:3!HA;2Á:;8HA143 ß6c2az;>9<?A1N36B4;:9�14H^G_3!H^K]14783!O8KN3�S�P�ÒrÖZÓ��8Ñ!Ç dRf�g8n,ÌNc

�������������
��������� ÖbÓK�RÑ
a K4361! S�PL58?¯9UYb36KzS�P�9\;83u1JHAKJ9\14BZ9<5-HÂP� F#" F  �c f

M ; 1N783�KN3,ÏUOR36?rg�Î�3�KN7:9<?^?zO8KN3�1N7R3á?A36141N36B�$ 14SæC236;RSU1N3�1NBb9�58K,c X BZ9<58K�7:9,G_3$1N7R3
PTSU?A?AS�Î]HA;8¾zPTO8;:CR9�V�3u;F1b9�?�58BNS_5:3uBN1rÆeq
% ñ,�t�_�b�'& �t�!�t��­T�6�b�(�Ã�{�t�U�6�u�\­¯�_�U�b���t� �`�6­)(�¥e�t���L� �<�t���r���{�{�ø¢2���!� �r���,�b�U�b�N�o�J�r�>�u�U�
���b� �_�r�r�N�b�t�����6­��r�_�\­¯�,�r�+*-,.(0/21_¥§�u�U� �r���t�!�t�z�t��­T�u�Z�z�r�U���6£_£U�r���6�4�$�u­!35476T �ñ,�t�_�b�
�r�U���Z³U�u�!£��t�b�!�6­��r���t�J£2�6£2�b�!� �<�t���Z�,�U���t�_�b�\�b� �_�r�r�N�b�t���r�!�,�-�\�u�r�,�t�U�,�b¥��L�\�L�{�{���U�r���r�U�
�b� �_�r�r�N�b�t�����r�U�u�����6¢2�6�,�]­¯�,�L�N�^�u���t���  



��� ������� �����
����� �
	 Ó�Öb×UÔbç�ÒrÖZÓ��8Ñ�ÖbÔ6Õ�Ó�Ø Ù$Õ)Ó<Öb×UÔZç� ÔoÒ�Þ�* / � � ß �bÔ�Ó �øÔbÒrÖ6ØzÙ:ÔbÒ
�/Ó<Ù:ç�í^ÔoÒ $ �bÔ�Ó ÒpÖbÓK� Ý�A?*�î�� A $ Ø®Ñ�Õ)Ó<Öb×<Ôbç�Ó,Ò
����� Ø¯îTÔuî��øØ A�� R6P�� ��� Þ��:ß L m�����ÒTé8Ô6Ù $ ÖbÔ6Õ�Ó�Ø¯ÙwÑ)Õ�Ó�Öb×UÔbç$Ó,Ò\ÔI9�ÔuÖ4S�ÖZÔbÓUèoéwÓ6�6íAÔ
Õ�Ó�Öo×yØ¯ÙwÚyî d

X 783(K4361�s � � /�� ã v�H^K\9Ã1NBZ9<5áS<P�1N7R3(;83u1\SU;$14783�?^3oPT1 ge9�;�C$1478HAK�14BZ9<5áHAKJV�9�B4WU3 C$9<1
1N783�HA;8HA14H®9<?LV-9�B4W2H^;R¾$s � � vFc
�jS�Î�36G_36B gÅ1N7R3�1NBZ9<5�HAK\;8SU1�V-9�B4WU3 C�9�1Ãs � �6vFc X 7836B43bPTSUB43Ug
1N783!V�9�BNW2HA;8¾�s ���,v!H^K];RSU1]BN3,9UY47:9�¿R?^3_c

M P�9�V�9�B4WFHA;8¾�V-9<BNW2K�36GU36B4Æ�1NBZ9<5$1N7�9�1JHAK]V�9�BNW_3 C�9�1 � � Î�3\Kb9,Æ-147:9�1]HA1]Kb9�1NHAKlÁ:36K
1N783ÃÒpÖbÓK� �:ÖbÝK�8Ô6ÖbÒ�S�c:Ä�BNSU5�SUK4HA1NHASU;ádÃKN1b9�1N3uK\1N7:9<1 gRSU;$14SU5�S�P�1N783�V-9<BNW2HA;8¾�3 Ï_O:9�14H^S_;�ge9
BN3 9_Y47:9�¿8?A3]V�9�BNW2HA;8¾]V�O8K41�Kb9�1NHAKlPTÆ(14783]1NBb9�5�58BNS_5:3uBN1rÆ�9�KLÎ�36?A?rc���3�7�9,GU3�1N72O8K�9zBN3oÁ:;83 C
1N36K41]S�P�;8S_;2ipB43 9UY47:9<¿8HA?AH^1rÆ2c

M ;-S_BZC23uBJ1NS�Y4783,YNW 1N7:9<1]36GU36B4Æ�V-9�B4W2H^;R¾\KZ9<1NHAKrPTÆ2HA;8¾�9�?AH^;R3 9�B]58B4SU5�36BN1rÆ � G2HASU?¯9�1436K
1N783z1NBb9�5�58BNS_5:3uBN1rÆ�Î�3JV�9,Æ)YoSUV�5RO81N3J9<?^?e14783J14BZ9<58K]V-9<BNWU3,C�9�1 ��� g2Kb9,Æ�$ � /��	���K/ $ � g
9�;:C/1N7836;�YbS_V�58O8143LH^1436BZ9<1NHAGU3u?^Æ!14783�K4O8¿8K4361N36K �  S�P � 1N7:9<1�V-9<BNWz1N783�1NBb9�58K�$ � /	���	�K/ $  
PTSUB�f %�� %��Lc �]S�Î�36G_36B g�1N7RH^K!VE361N78S8C�HAKzGU36B4Æ$HA;83��-YbHA36;21 g�¿�3 Y69<O8KN3�14783(;2O8V�¿�36BzS�P
1NBb9�58KzV-9,Æ�¿�3\3bê85:S_;836;21NH¯9<?ÐHA;�1N7R3(K4H^@u3(S<P�14783\;83u1 �8c M ; SUBZCw36B!1NS�V-9<WU3!1NBb9�58KzO8KN3oPTO8?
PTSUB!9�O814SUV�9�1NH¯Y!G_36BNHÂÁ§Yu9�1NHAS_;�g�Î�3�7:9,G_3(14SEÁ:;:C�9�;�9�?A1436BN;:9<1NHAGU3_g:Î]7RH®Y47�Î�3�5RBN36K436;21(HA;
1N783!;83oêw1]K43 Yb14H^S_;�c

! <>=@?²·8¸�%#" ?GF]»)%�·8½4¹�¶

M ;$1N7RH^KzKN3 Yo1NHASU;�Î�3�SU¿R1Z9�HA;$14783EÚ<ÔuÙ:ÔuÖZÓ�íÂØAÑ Ôbç�ÒrÖZÓ�� ÔbÛuÜwÓyÒpØ�Ý�ÙÃPTSUB!9�?AHA;83 9<B]58BNS_5:3uBN1rÆ �Ãc
X 78HAK�HAK]9\?AHA;83 9<B�3,ÏUO�9�1NHAS_;�Î]78H¯Y47�7:9�K]9\K4SU?AO814H^S_;�HÂPÐ9�;�C�S_;8?AÆ(HÂPL;8S(V�9�B4WFHA;8¾!Kb9�1NHAKlÁ:36K
KNHAV�O8?A1Z9<;836S_O8KN?AÆ � 9�;:CE1N7R3\1NBb9�5�58BNS_5:3uBN1rÆ2c

X 783�Á:BNK41�KN14365�1NS�Î]9�BbC2K�S_O8BL¾USF9<?2H^K�1NSzÁ:;:C�9z?AHA;8W!¿:361rÎ�3636;E1NBb9�58K�9<;:C�?^HA;83,9�B�9�?A¾U3oi
¿8BZ9RcJ�RSUB41NO8;�9�1N3u?^Æ2g�Î�3�Y69<;�58B4S�Á:1�PTB4SUV KN36G_36BZ9<?�3bê8HAKN14HA;8¾\BN3uKNO8?A1NK,c M ;$ÇAf4!,ÌNg%$�9<O81N36;2¿:9_Y47
KN78S�Î�3 C�147:9�1z1N783uBN3�3bê8H^K41NK\9�14HA¾U721JB436?¯9�1NHAS_;-¿�361rÎ�3636;�14783\1NBb9�58K!S<P�9Ã;8361 * 9<;:C�1N7R3
KNS_?^OR1NHASU;8KÅS�P:14783�3 Ï_O:9�14H^S_;'& 3 * > � , m8g,Î]7836B43+* � HAKÅSU¿81b9�HA;83 C/PTBNS_VQ* ¿2Æ!V�3,9�;8KÅS�P
9�B436?¯9�1NHAG_36?AÆ>YoSUV�5R?^H¯Y69<1N3 C>1NBZ9<;8KrP�SUBNV�9�14H^S_;�c($�9<1N36B,g)$�9<O81N3u;F¿�9UY47
� K\BN3uKNO8?A1NK�Î�36B43�O8KN3,C
9�;:CÃKN?AHA¾U721N?AÆ�HAV�5RBNS�GU3,C�¿FÆ�I�KN5:9<BN@ 9E9�;:C�02HA?AGU9!HA;$ÇAf muÌNc��ÅH^;�9�?A?AÆFgUI�@65:3u?^3u1Z98geì�S_O8G2BN36O8B
9�;:CE02HA?AGU9!PTS_O8;:C�9�;RSU1N7R36B]HAV�58B4S�GU36VE36;21øÇAf_f4Ìlc X 7836ÆEKN78S�Î�3 CE1N7:9<1*$�9<O81N36;2¿:9_Y47
� KJ;8361
* � Yu9�;�¿�3!BN365R?®9_Yb3 CE¿2Æ�9\K4HAV�58?A36B�S_;83Uc�* 9�;:CÃ1N783z;836Î * � 7:9,G_3J14783!KZ9�VE3]58?¯9UYb3uK g
1NBb9�;8K4H^14HASU;8K\9�;�C�9�BZYoK qÅ1N7836Æ�SU;R?^Æ�C2HÂë§36B�H^;�1N7R3 @�ÔuØAÚ,éUÒ�ÑJS�P]KNS_V�3�9�BZYoK\?A3 9UC2HA;8¾EPTB4SUV
1NBb9�;8K4H^14HASU;8K�1NS�58?¯9_Yb36K c
+�,�� �-� �%.0/ ��1 í{ÚUÔ �uÖZÓ<ØTè\èoéwÓ�ÖbÓUèoÒlÔuÖ6Ø�2 ÓyÒpØTÝ<ÙáÝ�AzÒrÖZÓ��8Ñ436575�8� ÔoÒ *-, Þ��0/21 / 3 ß �bÔ�Ó�Ù:ÔoÒrî � ÔoÒ=* � , Þ.� /�10/ 3 � ß9� @Lé8Ô6ÖbÔ

3 � Þ
��/ � ß(,I3 Þ
�
/ � ß
3 � Þ � /��:ß(,;: � R�<�P Q � 3 Þ
� � / � ß�Ø AK�"E � F

m Ý,Ò�éwÔuÖ4@�ØAÑ Ô
= ¡���­ �u�b�b¥U�t���r��>\�b�b�]�r�!�Z�,�!£U�_�r�/�o�{���z�t���t�\�o�Ð�r�N�u£U�b¥8���<�t�N�-�u�r�J�r�_�J�_� �_�Z�!£_�T���r�N�u£U���U�,�
�t�U�4�t�_�U�b���t�)�u���!� �r�_�b�Ð�r�N�u£8 7?��6�L�b� �b�b¥��r�U�b�r���/�o�/�o�t�r�J¢2���b³�£F�,�U�b�����^�o�{�^���\�u�����z�t�<�t�/�o�
�r�N�u£U�b 



1 Ñ ÔbÒ $ " � Ø®Ñ/Ó�ÒrÖZÓK�áÝ AzÒTé8Ô\Ù:ÔoÒ�* Ø A/Ó<Ù:ç�Ý<Ù8í S�Ø AzÒ�éwÔ�ÔZÛuÜ8Ó,ÒrØTÝ�Ù & 3 * > � � m
é8Ó,Ñ)ÓÃÙ:Ý�ÙRÙ:ÔlÚ<ÓyÒpØ89�Ô�Ñ Ý�íÂÜUÒrØTÝ<Ù &äÑ6Ü8èbéEÒTé8Ó,Ò � & � , $�î ï
��3(HA?A?AO8KN14BZ9�143�1N78HAK!BN3uKNO8?A1�SU;�1N783�Ä�3u1NBNH�;8361�S�P+��HA¾_O8BN3�dRc X 783�G_3 Yb14SUBNK &H3� 9<;:C& 3ã Kb9�1NHAKlPTÆ(14783J3,ÏUO�9�1NHAS_;�S�P X 7836S_BN36V ïRgF9<;:C�1N783uBN3bPTS_BN3�s � � / ���,v�9<;:CEs � � /�� � / ���<v�9�B43

1NBb9�58K]S<PÐ1N7R3\;8361,c X 783\G_3 Yb14SUB &W3� C2S236KJ;8S_1]KZ9<1NHAKrPTÆ�HA1,g89�;:CEHA;EPp9UYb1!s ����/�� ã v\HAK];8S_1J9
1NBb9�5�c

S1 S2

S3 S4

S5 S6

T1 T2

T3 T4 T5

	�

�����R�:¤��\�b³U�u��£<�t�, 

> � ,

�������
	

� f m m m m
m � f m m m
f m f � f m
m f m � f f
m m � f d m
m m m d � f


�������



& 3� , ÞZfR/Zm / fR/Zm / fR/NmUß& 3ã , Þpm /Zm / fR/ fR/Zm /6f ß& 3� , ÞZfR/ fR/Zm /Zm /Zm /NmUß

��3�Y69<;-ORKN3(ÄLB4SU5�SUK4H^14HASU;-ï�14S(1436KN1zHÂP�9�V-9<BNW2HA;8¾ � G2HASU?¯9<1N36K�1N783�1NBZ9<5�58B4SU5�36BN1rÆ2c

��� ������� �����
����� �
� ÔoÒ]Þ.* / ��� ß��bÔ�Ó �øÔoÒpÖuØ�Ù:ÔoÒ
�jÓ<Ù:ç�í^ÔoÒ � �bÔ�ÓEÕ�Ó�Öb×�Ø¯Ù2Ú-Ý A�*�î � Ñ ÓyÒpØAÑ8��ÔoÑ\Ò�éwÔ
ÒrÖZÓ��6��ÖZÝK�8ÔuÖbÒ.S�Ø A\Ó�Ù�ç-Ý<Ù8í S�Ø A!ÒTé8ÔM�:ÖbÝ��uí^ÔuÕ �bÔuí^Ý @æØ®Ñ/Ø Ù4A ÔbÓ,Ñ6Ø!�uí^Ôuî

� Ó�Ö6ØTÓ6�6íAÔbÑ���&���ÖbÓ,ÒrØTÝ�Ù�Ó�ítî& 3 * > � � m&0� m�� $ , � & � ØAÑ/Ó)ÒpÖbÓK���& 3 * � � L m�� $ ØAÑ�Ø¯ÙRØAÒpØ�Ó�í¯í S(Õ�Ó�Öb×UÔbç��& 3 * � , m�� $ ØAÑ�Ù:ÝyÒøÕ�Ó�Öo×<Ôbç�ÓyÒ � �
��ÖZÝ,Ý�A�����Æ�ÄLBNS_5:S_KNHA1NHASU;�ï8g�9]K4SU?AO81NHAS_;\S�P:14783�58BNS_¿8?A36V YbS_BNB436KN5�SU;:CwK�1NS\9]14BZ9<5(HA;8HA1NH¯9<?^?AÆ

V-9<BNWU3,CegU¿RO81]O8;8V�9�BNW_3 C�9<1 � g89�;:CÃG2H®Yo3\GU36B4KZ9Rc !

�]S�Î\g8HA;$S_BZC23uBJ1NSE1N36K41\HÂP � GFHAS_?®9<1N36K]14783�1NBZ9<5$58B4SU5�36BN1rÆ$Î�3\K4SU?AGU3(9Ã?AH^;R3 9�Bz58BNS<i
¾UBb9�V�V�HA;8¾!58B4SU¿8?A36V�HA;8KN143 9UCôg:Î]7RH®Y47�HA;21N36;8K4HASU;:9<?^?AÆ�Y4783 Y4W2K!HÂPjÔ 9yÔuÖ4S!HA;8HA1NH¯9�?A?AÆ�V-9�B4WU3 C
1NBb9�5�BN36V�9�HA;8K�V�9�B4WU3 CE9�1 � c



�]S�Î�36GU36B,geÄLBNS_5:S_KNHA1NHASU; !EH^Kz;8SU1!C2HABN3 Yo1N?AÆ�O8KN3bP�O8?LÎ]7836;�Î�3(YoSU;8K4H®Cw36B!?^HA;83,9�B]58B4SU52i
36BN14HA36K c M P � ¿:3,YbSUVE36K�9�GU9<BNH¯9�¿8?A3!KNOR¿��b3 Yb1!1NS�14783�?^HA;83,9�BJYbS_;:C2HA1NHASU; (�* � % ��gR1N783u;
1N783!3 Ï_O:9<1NHASU; & 3 * � , m�¿:3,YbSUVE36K];8SU;wip?AHA;83 9<B g2Î]78H¯Y47�GU36B4Æ�V�O:Y47-YoSUV�5R?^H¯Y69<1N36K�1N7R3
GU36B4HÂÁ§Y69�14HASU;�c X S�B436V�S�G_3\1N78HAK(CwH �-YoO8?A1rÆ-Î�3�KN7:9<?^?�O8KN3�S_;83(S<P�1N7R3�V-9�;2ÆEGU36B4KNHASU;8K�S�P
1N783\=�HA;8W_S�Î]KNW2HÂi ��9�B4WU9�K�$ô36V�V�9�ÞTKN3u3UgRPTSUB�HA;8KN1b9�;:Yb3_gÐÇ{d_duÌ ßuc

+�,�� �-� �%.�� �
	 Ø Ù2×<Ý @LÑb×yØ B��ôÓ<Öb×<ÓyÑ � ÔuÕ(Õ�Ó
�]Ù:Ô�Ó�Ù�ç-Ý<Ù8í S�Ý<Ù:Ô�Ý�A/ÒTé8Ô(A Ý�í í^Ý�@�Ø¯Ù2Ú�Ò.@�Ý)��ÖZÝ6�6íAÔ6Õ�Ñ�ØAÑ�A ÔbÓyÑoØ��6íAÔ��

� Ó�ÖuØTÓ��uí^ÔoÑ�� , ��ÖbÓ,ÒrØTÝ�Ù�Ó�ítî � Ó<Ö6ØTÓ��uí^ÔoÑ���&��LÖZÓ,ÒrØTÝ<Ù:Ó�íÂî
(V* , %��

, � m
& 3 *I(E� m& 3 * ��� m& � m

M ;(S_BZC236B�1NS\9�585R?^Æ!1478HAK�1N783uSUBN3uVág,Î�3�Á:B4KN1�7:9,G_3�14S!V�S8C2HÂPTÆJ14783]58B4SU¿8?A36V S�P§ÄLB4SU5�S�i
KNHA1NHAS_; !�c
��3�S_¿8KN3uBNGU3�147:9�1,g�KNHA;:Yb3 � HAK�9�;RSU;8;83u¾F9�14HAGU3\G_3 Yb1NS_B\9�;:C$9<;2Æ-K4SU?AO814H^S_; &
V�O8KN1]9�?AK4S�¿:3\;RSU;8;83u¾F9�14HAGU3UgR1N783(YoSU;8K41NBZ9<HA;F1 & 3 * � , m�Y69�;$¿�3\Kb9,PT36?AÆEBN3658?¯9_Yb3 C ¿FÆ& 3 * � % mRc802S�1N7R3�5RBNSU¿R?^3uV HAK]3 Ï_O8HAGU9�?A36;21�1NS�Þ�Hpc 3UcAg_7:9�K]14783\Kb9�V�3zKNS_?^OR1NHASU;8K]9�Kbß6q

� 9�BNH¯9<¿8?A36K q &-q2Bb9�14H^S_;:9�?rc&W3 *�Þ > � � � � ß&� m& 3�*,Þ � � � ß�� m& � m

Î]7836B43]Þ > � � � � ß�Cw36;8SU1436KL1N783�V-9�14BNHÂêJSU¿R1Z9�HA;83,C!¿2Æ�9UCRC2HA;8¾ � � 1NS > � 9<K�B4H^¾_721NV�S_KN1
YbSU?AO8VE;�c

�]S�Î\g8¿2Æ$ÄLB4SU5�SUKNHA14H^S_; !-9�;�C�1N783�=�HA;8WUS�Î]K4WFHÂi��:9<BNWU9<K X 783uSUBN3uVág � Kb9�14H^KlÁ:36K!1N7R3
1NBb9�5�58BNS_5:3uBN1rÆ�HÂP�9�;:CESU;R?^Æ�HÂPL1N783!P�SU?A?AS�Î]H^;R¾�5RBNSU¿R?^3uV HAK�PT3 9�K4HA¿8?A3Uq

� 9�B4H¯9�¿8?A36K,q�,�q8Bb9�14H^S_;:9�?rc
Þ > � � � � ß&*5,)% � ���,)�æm

�]SU14H¯Yb3(147:9�1!14783�C2HAV�36;RKNHASU;�S�P , HAK!3 Ï_O:9�?L14S-14783�;2O8V�¿�36BJS<P�1NBb9�;8K4H^14HASU;8K!S�P+*
58?AO8K(f_g8¿�3 Y69<O8KN3�S�P�14783(9_C8C2HA1NHASU;�S<P�1N783�YbSU?AO8VE; � c�hz3bÁ:;83 , , Þ!, � ��C:ßug�Hpc 3UcAg , �
HAK]1N783\G_3 Yb14SUB�YoSU;21Z9<H^;RH^;R¾�9�?A?e1N783�YbSUVE5:S_;836;21NKzS�PK, ¿8O81]1N7R3(?¯9�K41 g89<;:C�C�HAK]1N7R3(?¯9�K41
YbSUVE5:S_;836;21�S�P ,�c � HA1N7�147836K43(;8S_1Z9<1NHASU;8K,gUÎ�3(Y69<;�BN36Î]B4H^143\1N7R3�5RBNSU¿R?^3uV 9<K q

� 9<BNH¯9�¿R?^3uK q , � g�C�qRBZ9�14HASU;:9<?pc
C � � ��� � > � *I, �, � /KC � m

aJKNK4O8V�3�1N7:9<1�1N7RH^KÅ58BNS_¿8?A36V 7:9<K�9jKNS_?^OR1NHASU;zPTS_B=CG, m8c X 7R36;�g�K4H^;�Yb3 � HAKÅ;8SU;8;R36¾F9yi
1NHAGU3_g HA1�9�?AK4S�7�9�K�9zKNS_?AO81NHASU;�PTS_BÐ3uGU36B4Æ C"L m8cU0wS�Î�3]Y69�;�B43658?¯9UYb3+C �æm!¿2Æ C"L m8gU9<;:C
1N783zBN36K4O8?A1NHA;8¾�58BNS_¿8?A36V HAK�KN14H^?A?RPT3 9<KNHA¿8?A3]HÂPÐ9�;:CÃSU;8?AÆ�HtP � Kb9�1NHAKlÁ:36K�1N783!1NBb9�5�58B4SU5�36BN1rÆ2c
�]S�Î\g_KNHA;:Yb3?C"L mRg2Î�3\Y69<;>CwH^G2H¯C23z1N783!Á�BNKN1]HA;83,ÏUO�9�?AHA1rÆ�¿FÆ�HA1,c	�]3 C23oÁ:;8HA;8¾ , q , �



, �

9�;:CÃ1N783u; C�q , �


gRÎ�3zÁ:;�9�?A?AÆ(¾_361J14783�ÒpÖbÓK�áÔbÛ6Ü8ÓyÒpØTÝ<Ù8q



� 9�B4H®9<¿8?A36K q � q HA;F1436¾U3uB�� ,�gNCÅq2BZ9<1NHASU;:9<?rc
� � C � � � > � *5,,)� m
COL m

��3�7:9,GU3�BN3 9_YN7R3 C�SUO8BÅ¾US29�?rq614783�14BZ9<5(3 Ï_O:9<1NHASU;�H^KÅ?AH^;R3 9�B,gy9<;:C � 9�585�3 9�B4KLH^K4SU?¯9�143 C
SU;�1N7R3\?A3bPT1]KNH¯C23_g:9�KzHA;-14783\V�9�BNW2HA;8¾\3,ÏUO�9�1NHAS_;�c���3\Y69�;$1472O8KJ¾_36;836Bb9�?AHAKN3\HA1]1NS�?AHA;83 9<B
58BNS_5:3uBN1NHA36Kz¿2Æ-9UCRC2HA;8¾(14783\YbSU;RKN1NBb9�HA;21'( * � %���c
+�,�� �-� �%.�� ��� ÔuÙ:ÔuÖZÓ<ítØAÑ Ôbç�ÒrÖZÓ��áÔZÛuÜ8Ó,ÒrØTÝ�Ù

� ÔoÒÐÞ�* / � � ßH�bÔ!Ó �øÔoÒrÖ6Ø�Ù:ÔoÒ
��Ó�Ù�ç�í^ÔoÒ �V�bÔ�Ó�íÂØ¯Ù:ÔbÓ�Ö(��ÖZÝ��wÔuÖbÒ�S(Ý�AjÒTé8ÔJÕ�Ó�Öo×yØ¯ÙwÚ Ñ\Ý�A
* �ôèoéwÓ<ÖZÓUèoÒNÔ6Ö6Ø®ÑuÔbçH� S]Ò�éwÔzÔbÛ6Ü8Ó,ÒrØTÝ<Ù (�* � %
�<î � A�Ò�éwÔ �:ÖZÝ6�6íAÔ6Õ0�bÔuí^Ý @áØAÑ�Ø¯Ù4A ÔbÓ,Ñ6Ø!�uí^Ô9�
Ò�éwÔuÙ�Ù:Ý�Õ�Ó�Öb×�Ø¯Ù2Ú�Ñ Ó,ÒrØAÑ8��ÔoÑW�bÝyÒTé � Ó�Ù:ç)ÒTé8Ô!ÒrÖZÓ��6��ÖZÝK�8ÔuÖbÒ.S�î

� Ó�Ö6ØTÓ6�6íAÔbÑ�� � ��Ø¯Ù2ÒNÔlÚ<ÔuÖ��N,��=C ��ÖZÓ,ÒrØTÝ<Ù:Ó�í
� � C � � � > � * ,(V* � %
�

� / , � m
C"L m

É

��HA;:9<?A?^Æ2g458O81N14HA;8¾]1NS_¾U36147836BL1N783�V-9�B4W2H^;R¾�9�;:Cz14BZ9�5�3 Ï_O:9�14H^S_;8K�Î�3LSU¿81b9�HA;\9];83u¾F9�14HAGU3
1N36K41�PTSUB]?AHA;83 9<B�5RBNSU5�36B41NHA36K q

�!��� �
	�	
�(�������
� ÔoÒÐÞ�* / � � ßH�bÔ!Ó �øÔoÒrÖ6Ø�Ù:ÔoÒ
��Ó�Ù�ç�í^ÔoÒ �V�bÔ�Ó�íÂØ¯Ù:ÔbÓ�Ö(��ÖZÝ��wÔuÖbÒ�S(Ý�AjÒTé8ÔJÕ�Ó�Öo×yØ¯ÙwÚ Ñ\Ý�A
* �ôèoéwÓ<ÖZÓUèoÒNÔ6Ö6Ø®ÑuÔbçH� S]Ò�éwÔzÔbÛ6Ü8Ó,ÒrØTÝ<Ù (�* � %
�<î � A�Ò�éwÔ �:ÖZÝ6�6íAÔ6Õ0�bÔuí^Ý @áØAÑ�Ø¯Ù4A ÔbÓ,Ñ6Ø!�uí^Ô9�
Ò�éwÔuÙ�ÔI9�Ô6Ö S(ÖbÔZÓ_èbé8Ó��uí^Ô�Õ)Ó<Öb×�Ø¯Ù2Ú�ÑuÓyÒpØ®Ñ ��ÔbÑ!Ò�éwÔ�Ù:ÔlÚ<ÓyÒpØTÝ<ÙáÝ�A ��î

� Ó<Ö6ØTÓ6�6íAÔbÑ�� � �N,6� �LØ¯Ù2ÒNÔrÚUÔuÖ��G, ã �
C �ÐÖbÓ,ÒrØTÝ�Ù�Ó�í� , ��� � > * , �
� �7C ��� � > � *5, ã(V* � %��

� / , � / , ã � m
C L m

Ë

X 78HAK�58B4SU¿8?A36V Y69�;�¿�3�KNS_?^G_3 C!O8K4HA;8¾(Õ�Ø�:UÔZç���ÖZÝoÚyÖbÓ�Õ�Õ(Ø¯ÙwÚyg,9JYbS_V�¿8HA;:9�14H^S_;]S�P:?AHA;83 9<B
9�;:CzHA;21N36¾_36B�5RBNSU¾_BZ9<V�V�HA;8¾8cb=�HÂê83 Cz58BNS_¾UBb9�V�VEHA;8¾LKNSU?AG_36K�K4ÆFK41N36VEK�S<Pw14783LPTS_BNV�( * , %
��g�Î]7836B43�5:9<BN1!S�P]1N783�GU9<BNH¯9�¿R?^3uK/9<BN3�BN3 Ï_O8HAB43 C�14S-1b9�W_3(HA;21N36¾_36B\GU9<?^OR36K geÎ]7RH^?A3\S_1N783uBNK
V-9,Æ�¿:3�BZ9<1NHASU;�9�?rc X 7R3 YbS_;8KN14BZ9<H^;21 C L m�C2S236K�;8SU1�Á�1�HA;À1N78HAK�P�SUBNV�9�1,g�¿8OR1�1N7RH^K
58BNS_¿8?A36VäY69�;$¿�3\3 9<KNHA?AÆ�K4SU?AGU3 C>V-9�W2HA;8¾\ORKN3\S<P�14783\S_581NHAV�HA@ 9<1NHASU;�Pr9UYbHA?AHA1NHA36K]S�P�VEHtê83 C
58BNS_¾UBb9�V�VEHt;8¾�KNSU?AG_36BNK,q8Î�3\KNS_?^G_3\1N7R3\KNÆ2KN1436V Î]HA147OC � mE9�K�YoSU;8K41NBZ9<HA;F1,g8¿8OR1JKN3,9�BZY47
PTSUB�1N783�KNS_?AO81NHASU;�Î]HA147ÈV-9yê8H^V�9<?�GU9<?^OR3�S�P CÅc M P�1N7RH^K�GU9�?AO83�HAK�m8gÅ1N783u;æ14783�S_BNHA¾UHA;:9<?
58BNS_¿8?A36V HAK]HA;2PT3 9<KNHA¿8?A3Uc



� ���+%
A "���?
'
M ;(1478HAKLKN3 Yb14HASU;�Î�3�K478S�ÎÀ1N7:9<1�9z;2O8V�¿�36B�S<P§5RBNSU5�36B41NHA36K�S�P:K436GU36Bb9�?�KNÆ2KN1436V�KL147:9�1�YoSUO8?¯C
;8SU1L¿�3]GU36B4HÂÁ:3 C�¿FÆ�1N783]V�9�BNW2HA;8¾]3 Ï_O:9<1NHASU;�9�?AS_;83øYu9�;�¿:3]G_36BNHÂÁ:3 C�¿2Æ\14783JYbS_V�¿8HA;:9�14H^S_;
S�PL1N783!V-9<BNW2HA;8¾\3 Ï_O:9<1NHASU;�9�;:CE14783\1NBb9�5�3 Ï_O:9<1NHASU;�c

aJK\9ÃÁ:BNK41/Yu9�KN3�K41NO:CwÆFgeÎ�3�YbSU;8K4H¯C236BzÁ:GU3�5�SU5RO8?¯9�BJV�OR1NO:9<?�3bê:Yb?AO8K4H^S_; 9<?A¾USUB4HA1N78VEK
1Z9<WU36; PTBNS_V Ç{dUmuÌNge;:9<V�36?AÆ�1478SUK43�¿2Æáhz3 ��BNO8H �b;Åg�hz36W2WU36B,g�hzH �oWFK41NBb98g �z;FOR1N7È9�;�CáÄÅ3bi
1N36B4KNS_;�cN�RSUB�3 9UY47$S<PÐ147836V�Î�3!GU3uBNHÂPTÆ-Cw3 9UC2?AS8Y4W�PTB43636;83uKNK�9<;:CEV�O81NO�9�?�3bê:Yb?AO8KNHASU;Åc

X 783�9<?^¾_SUB4H^1478V�K�9<BN3!3 9�K4HA?^Æ�3u;:YbS8C23 CEHA; �jÞpÄ��zßNã�Þ ��9<KNH¯YJÄÅ3614BNHÅ;8361JÄLB4SU¾UBb9�VEV�HA;8¾
�]S_1Z9�14HASU;:ßug:9�;�HAV�5�36BZ9<1NHAGU3!?¯9�;R¾UO:9<¾U3(C23uKNHA¾U;83,C�1NS�7�9,GU3�9�KNHAVE58?A3(ÄÅ361NB4H�;8361!KN3uV-9�;wi
1NH¯YbK\Ç{Ê,ÌNcefoipKb9,PT3\ÄÅ361NB4HL;8361NK!9�B43\1N783u;á9�O814SUV�9�1NH¯Y69<?A?^Æ�¾U36;83uBZ9�143 C ¿FÆE1N783�Ä�I�ÄÅir1NS2SU?�Ç !,Ìlc
��3�147836; ¾_36;836Bb9�1N3 1N783$YbS_BNBN3uKN5�SU;:C2HA;8¾`V�HÂê83 C�58B4SU¿8?A36VEK gLÎ]78H¯Y47 9�BN3�K4SU?AGU3 C`O8K4HA;8¾
ì]Ä4$�I��'3	� ÞTG_36BNK4HASU;$ï8c{mUß�SU;$9�08[+� 0RÄ�a �]ì dUm�
_Ë8f,d8c

�]SU;R3�S�PJ1N7R3�58B4SU5�36BN14H^3uK)Y69<;È¿�3�58BNS�G_3 C�ORKNHA;8¾$?AHA;83 9<B�5RBNSU¾_BZ9<V�V�HA;8¾�c��]S�Î�36GU3uB g
Î�3JCwS�;RSU1�7:9,G_3]1NS\B43 Ï_O8HABN3]¿�SU147 � 9<;:C , � 1NS�¿:3]HA;21N36¾_36B�HA;�ì�SUB4SU?A?¯9�B4Æ/ËRqUHA1LKNO �-Yb36K
1NS�BN3 Ï_O8HAB43�HA1�PTSUB � c X 783!BN3uKNO8?A1NKzS�PL1N783!1rÎ�S(1b9�¿8?A36K]¿�36?AS�Î YbS_BNBN3uKN5�SU;:C�14S(1478HAKJY69�K43Uc

M ;�1N7R3�1b9�¿8?A3!SU;E1N783!?A3bPT1]Î�3!7:9,GU3!YbSU;RKNH¯C236B43 C$9�?A¾_SUBNHA1478V�KÅPTS_B�1rÎ�S(5RBNS8Yb36K4KN36K,c�Íz;
1N783!B4H^¾_721�Î�3\7:9,G_3�YbS_;8KNH¯C236B43 C�hJH �bW2K41NBZ9 � Kø9<?^¾_SUB4H^1478V PTSUB � 58BNS8Yb36K4KN36K,c��S_1N7È1b9�¿8?A36K�7:9,GU3E1N783EKZ9�VE3(K41NB4O:Yb1NORBN3Uc X 783ÃÁ:BNK41)YbS_?AO8V�;�KN78S�Î]K�1N7R3�;:9<V�3�S�P
3bê:9�VE58?A3UgU3_c ¾�c	�!Ø 7b×,ÑZÒrÖZÓ�
�V�3 9<;8K]hJH �bW2K41NBZ9 � K]V�O81N3bê-9<?A¾USUB4HA1N78V P�SUB]Ê�58BNS8Yb36K4KN36K,c X 7R3
;83bê81�1rÎ�S`;2O8V�¿:3uBNK�HA;:CwH®Yu9�1N3�1N7R3á;2O8VE36B�S<P(58?¯9UYb3uK>9<;:CÀ14BZ9�;RKNHA1NHASU;RK-S<P(1N7R3 ÄÅ3614BNH
;8361,c�Ä�I�Ä²¾U36;R36BZ9<1N36K�9E;FORV�¿:36BzS�P�B43 C2O8;�C89�;21\58?¯9_Yb36K\9�;:C 1NBb9�;8K4HA1NHASU;8K,geÎ]78H¯Y47á7�9,GU3
;8SU1z¿:3u36;�BN36VES�GU3 C-PTSUBz1N783�Y69<KN3�KN14O:C2Æ2c X 783�PTSUO8B41N7�YbSU?AO8VE;$C236KZYoBNHA¿:3uK(14783(G_36BNHÂÁ:3,C
58BNS_5:3uBN1rÆeqÐhz3 9_C2?AS8YNWÀÞr9UYb14O:9�?A?AÆáC23,9UC2?AS8Y4WUi�PTB4363 C2S_V-ß!S_B)=�OR1N3bê Þ�V�O81NO:9<?�3bê:Yb?AO8K4H^S_;:ß6c
X 783�;83bê81(YbS_?^ORV�;$K478S�Î]K\Î]78H¯Y47 YoSU;8K41NBZ9<HA;F14K\Î�36BN3E;8363 C23,C�1NS�G_36BNHÂPTÆ$14783�58B4SU5�36BN1rÆeq
=$I ÞTV�9�B4WFHA;8¾E3 Ï_O:9�14HASU;:ß!S_B)= IE� X I ÞTV-9<BNW2HA;8¾�3,ÏUO�9�1NHAS_;�58?AO8K(14BZ9<5�3 Ï_O:9�14H^S_;:ß6c
X 783!?¯9�KN1]YbS_?^ORV�;�¾_HAGU36K�1N783�ì]Ä�[ 1NHAV�3zHA;�KN3,YbSU;:CwK c

����������� � � â � � 3 � ����� �!�"��#%$ ����� & �'��� (*) �+�
,.-�#/�"� (*�10�,.� ��2 ã 34	�"5 56�"� � � 3 � 4	�6��7�� ��895 (*�10�,.� ��2 � �
,.-�#/�"� (*�10�,.� ��2 � ����"#��"�/:�� ; � � �=< 4	�6��7�� ��895 ,.� ��2 ���,.-�#/�"� (*�10�,.� ��2 ãbã4	) >�5 :�#/�'� ã � � ? < 4	�6��7�� ��895 ,.� ��2 ã �,.-�#/�"� (*�10�,.� ��2 � 3@	; -�#�A ã 3 � � � � 4	�6��7�� ��895 ,.� ��2 � 3,.-�#/�"� (*�10�,.� ��2 < �4	�CBD�/-�) >�; ã ? � � ��� 4	�6��7�� ��895 ,.� � 2 � <

����������� � � â � � 3 � ����� �E�"��#%$ ����� &=�9�6� (*) �+�
,.-�#��"� (F��0G,.� ��2 ãZã4	) >�5 :�#��'� ã � � ? < 4	�6��7�� ��8'5 ,.� ��2 ã �,.-�#��"� (F��0G,.� � 2 � ã4	) >�5 :�#��'� � < ? � � � 4	�6��7�� ��8'5 ,.� ��2 ?=?,.-�#��"� (F��0G,.� ã�? 2 � �4	) >�5 :�#��'� � � ��� ã � 3 4	�6��7�� ��8'5 ,.� � 2 ���
,.-�#��"� (F��0G,.� � ã ��2 � ã4	) >�5 :�#��'� � � 3bã � ? � 4	�6��7�� ��8'5 ,.� � ��2 � �,.-�#��"� (F��0G,.� � ��� 2 �H34	) >�5 :�#��'� � ã � ã ��� � 4	�6��7�� ��8'5 ,.� � � 2 � �

X 783];83bê81�1b9�¿8?A3]KN7RS�Î]K�BN36K4O8?A1NK�PTSUB�9�9/KN?ASU141N3 C�B4H^;R¾�5RBNSU14S8YbSU?eC236KbYbBNHA¿�3 CEH^;�ÇAf kuÌNg�HA;
Î]78H¯Y47 �E58B4SwYo36KNK436KJ9�B43]58?¯9UYb3 C�HA;�9zBNHA;8¾:c M ;-ÇAf kyÌ:1N7R3]KN1Z9<1N3]K45:9UYb3zS�Pe1N783]3oêR9<V�58?A3�Îø9<K
36;:YbS8C23,C�HA;21NS ��h!hJK�9�;:C 1N7836;`O8KN3,C�1NS�YN7R3 Y4WæC2HÂëe36BN36;21�58BNS_5:3uBN1NHA36K,gLSU;83ES�PJÎ]78H¯Y47
Îø9<K\C23 9UCw?^S8Y4W PTBN363,C2SUV�c X 783�YbS_;8KN14BNO:Yb14HASU;ÈS<PJ1N783���h!h P�SUB(9EBNHA;8¾ S�PJn�58BNS8Yb3uKNKN3uK
ÞT14783�?¯9�B4¾U36K41(B4HA;8¾áYbS_;8KNH¯C236B43 C`HA; Ç^f,kuÌTß\14SFS_W !2mUk_m�KN3 YoSU;:C2K,c�[]K4H^;R¾áS_O8B\V�3u1N78S8C�Î�3
Y69�;E58BNS�G_3�C23,9UC2?AS8Y4WUi�PTB4363 C2S_V HA;-m8c{É_k!KN3 YoSU;:C2K,c X 783!14BZ9�5E3 Ï_O:9�14HASU;�HAK�;8SU1�;8363,C23 C�HA;
1N78HAKJY69<KN3Uc X 783!3bê:9<V�58?A3JK478S�Î]KJ147:9�1]?AHA;83 9<BJYbSU;RKN1NBb9�HA;21]V�361478S8C2KJY69<;áYbSUVE5:3u1N3!Î]HA1N7
KNÆ2V�¿�SU?AH¯Y�V�S8C236?JY4783 Y4W_36BNK�ÞT147836B43$3bê8HAKN1�S_1N783uB�3bê:9�VE58?A36KEÞTKN3u3æÇ{ËuÌTß�HA;æÎ]7RH®Y47 ��h�h
V�361478S8C2K]9�BN3!VESUBN3z3��-YbHA36;21Zßuc



����������� � � â � � 3 � � �/�=�!�"��#%$ � �/�=& �'��� (*) ���
� � � #�#��"7��*) ;�& ã ã � ã � 4	�6�67�� ��895 ,.� ��2 � ã
� � � #�#��"7��*) ;�& � � � � � 4	�6�67�� ��895 ,.� ��2 � �
� � � #�#��"7��*) ;�& � � � � � 4	�6�67�� ��895 ,.� ��2 � �
� � � #�#��"7��*) ;�& � � � � � 4	�6�67�� ��895 ,.� ��2 � 3
� � � #�#��"7��*) ;�& � � � � � 4	�6�67�� ��895 ,.� ��2 ã �
� � � #�#��"7��*) ;�& 3 3 � 3 � 4	�6�67�� ��895 ,.� ��2 �6ã
� � � #�#��"7��*) ;�& ? ? � ? � 4	�6�67�� ��895 ,.� ��2 � �
� � � #�#��"7��*) ;�& < < � < � 4	�6�67�� ��895 ,.� ��2 � ?
� � � #�#��"7��*) ;�& � � � � � � �5� 4	�6�67�� ��895 ,.� ã 2 3bã

��HA;:9<?A?^Æ2g�Î�3$YbS_;8KNH¯C23uB�9�?A36KNK�9_Y69UC23uV�H¯Y�3bê:9�VE58?A3Uc ��3�5RBNS�GU3�C23 9_C2?ASwY4W�PTB4363 C2S_V
S�P!1rÎ�S�G_36BNK4H^S_;8K�S<P/9�Y69<?A?J7:9<;:C2?AHA;8¾$P�SUB�H^;21436?A?^HA¾_36;21�1N36?A36587RSU;83$;R361rÎ�S_BNW2K�Î]78H¯Y47 HAK
Yb?ASUK436?AÆ-B436?¯9�143 C�1NS�9��JÓ,Ñ6ØTè���Ó<í¯í	�8ÒlÓyÒlÔ 	 Ý,çUÔuí�ÇAf nuÌ�S<P�14783 MrX [�
 X Þ PTSUB4V�36BJì]ì MrX]X ß
KN1b9�;:C89<BZC2HA@ 9<1NHASU;�YbSUVEV�HA1N14363Uc X 7R3�K4ÆFK41N36VEK�9�BN3JCw36KZYbB4HA¿:3 CÃHA; Ç^f,ï,ÌNc	��3�7:9,G_3�O8K43 C�1N7R3�]ÞrÄ��Jß4ã�14BZ9<;8KN?¯9�14HASU;8KÅS�P�Ç^f,d,ÌNc X 783�Á:BNK41�G_36BNK4H^S_;�Þ X 36?A365R78SU;83,ß�HAKÅ1N783�S_BNHA¾UHA;:9<?�58BNS_1NS8YbS_?pg
Î]78HA?A3]1N783!KN3,YbSU;:C>GU36B4KNHASU; Þ X 36?A365878S_;83�ÞT5:9<BZß4ß�H^K]9�BN3bÁ:;R36V�36;21�Î]78H¯Y47>9<?A?^S�Î]K�5:9�Bb9�?A?A36?
YbSUVEV�O8;8HAY69�14H^S_;8K c

����������� � � â � � 3 � ����� �E�"��#%$ ����� & �'��� (*) �+�
( �"� �"��A��=;�� ?�3 � ? ? 4	�6��7�� ��8'5 ,.� 0 (*� � ��2 ?6ã( �"� �"��A��=;��
�%�E����� ã �6ã � 3bã 4	�6��7�� ��8'5 ,.� 0 (*� 3 � � 2 � ?

� �]½ "�=J¹�¶)'

M ;-ÄÅ3614BNH�;R361J147836SUB4ÆFg214BZ9<58K�9<BN3!O8KNO�9�?A?AÆ�KN1NO�C2HA3 CE1NSU¾_361N7R36BJÎ]HA1N7EKNHA5878S_;8K\Ç{d8f�g8nyÌlc X 7R3
BN36K4O8?A1NK]S<PÐ023 Yb14H^S_; !(?A3 9_C�1NS��tC2O:9<?.�<BN36K4O8?A1NKJ9�¿�SUOR1�K4H^5R78SU;8K,c���3JK41NO:C2ÆE1N783uH^B�5�SUKNK4HA¿8?A3
9�585R?^H¯Y69<1NHASU;RK�HA;-1478HAK]KN3 Yo1NHASU;�c

�������������
����� � �:Ø �8é8Ý�Ù2Ñ��(�:ÖbÝK�8Ô6ÖzÑ6Ø �8é8Ý�Ù2Ñ
a K4361! S�PL58?¯9UYb36K]S<P�9�;83u1]H^KJ9�K4HA5878SU;EHÂP F. "  �F_c8a K4H^5R78SU;EH^KJYu9�?A?A3 C�58B4SU5�36B
HÂPLH^1]HAK];8S_1�14783\36VE581rÆ�KN3u1 c k

M ;�1N7R3\KN3 Ï_O83u?pgRÎ�3zKN7:9<?A?eO8KN3\14783!?A361N1436B�� 14S)Cw36;8SU143\KNHA587RSU;8K,c802HA;:Yb3\9�1NBb9�;8K4H^14HASU;
Î]78H¯Y47-5RO81NKz1NSUW_36;8KzH^; 1N783\5R?®9_Yb36KzS�P�9�KNHA5878S_;á9�?AK4S�BN36VES�GU36K]14SUWU3u;8K]PTB4SUV�1N783uVág2Î�3
7:9,GU3z1N783/PTSU?A?AS�Î]HA;8¾zPTO8;:C89<V�36;21b9�?�58BNS_5:36B41rÆeq

��� ������� �����
����� ��� ÙRÕ)Ó<Öb×<Ôbç)ÑoØ �8éwÝ<Ù2Ñ\ÖZÔuÕ)Ó<Ø¯Ù$Ü2Ù8Õ�Ó�Öb×UÔbç
� ÔoÒ]Þ.* / � � ß �bÔ�Ó �øÔbÒrÖ6Ø�Ù�ÔbÒ
�jÓ<Ù:ç�íAÔbÒ�� �bÔ�ÓÃÑ6Ø �8é8Ý�ÙÈÝ�A)*�î � A�� Ø®Ñ(Ü2Ù8Õ)Ó<Öb×UÔZç
ÓyÒ ��� ��Ò�éwÔuÙ�� ÖZÔuÕ�Ó�Ø¯Ù2Ñ!Ü2Ù8Õ)Ó<Öb×UÔZç�ÓyÒøÔI9�ÔuÖ4S�ÖZÔbÓUèoéwÓ6�6íAÔ\Õ�Ó�Öo×yØ¯ÙwÚyî n

ÄLBNS_5:S_KNHA1NHASU;�nE58BNS�G2H¯C236K�9EPTO8B41N7836B�;836¾F9<1NHAGU3�1436KN1�PTS_B�B43 9UY47:9<¿8HA?AH^1rÆeq�HÂP � V�9�BNW2K
KNS_V�3!KNHA5878S_;$O8;8V�9�B4WU3 C�9�1 � � g�147836; � H^Kz;8SU1zBN3 9_Y47:9�¿8?A3UcÅ[]KNHA;8¾�9�;8S_1N783uBJGU3uBNKNHAS_;
S�PJ14783�az?^1436BN;�9�1NHAG_36K X 7836S_BN36V Î�3-Yu9�;ÈS_¿81Z9<HA;È9$K4H^5R78SU;�3 Ï_O:9<1NHASU;Åg�Î]78H¯Y47ÈV�9,Æ$¿�3
9UC8Cw3 C!1NSz1N783�V-9<BNW2HA;8¾]9�;:C!14BZ9<5\3 Ï_O:9�14HASU;8K,c��]S�Î�36G_36B g�14783�K4H^5R78SU;\3,ÏUO�9�1NHAS_;\7:9�KÅ?AH^141N?A3
HA;F1436BN3uKN1 c X 7R3�B43 9�K4SU;�HAK�14783zPTSU?A?AS�Î]HA;8¾:q,K4H^;�Yb3\9!KNHA5878S_;�� OR;8V-9<BNWU3,C�9�1 � � B436V-9<HA;8K
O8;8V�9�BNW_3 Ceg�;RS\1NBb9�;8K4H^14HASU;�S�P��?F\Y69<; Ô 9yÔuÖLS8Y6YbO8B,c X 78HAK�HAK�O8KNO�9�?A?AÆ(O8;�C236KNHAB436BZ9<¿8?A3/9<;:C
9!GU3uBNÆ�KN3uBNHASUO8K]C236K4HA¾U;�3uBNBNS_B c M ;�9�?A?81N7R3/ÄÅ3614BNHe;83u1�VESwCw36?AK�Î�3]7�9,GU3�YoSU;8K4H®Cw36BN3 CEK4S\Pp9<B



ÞpYbS_BNB43 Yb1]SUB�H^;�YbSUB4BN3 Yb1bß6gR1N783zH^;RH^14H¯9�?2V-9<BNW2HA;8¾JV�9�BNW2K�3uGU36B4Æ�KNHA5878S_;�gF9<;:C�KNS�1N7R3JKNHA587RSU;
3 Ï_O:9�14HASU;-CwSF3uKJ;8S_1ø9_C8C�C2HAKZYbB4H^VEHA;:9�14H^;R¾\5:S�Î�36B,c

02HA5878SU;RK/CwS$7836?A5�H^;È9�C2HÂëe36BN3u;F1�Î]9,ÆFc M ;�023 Yb14H^S_;Èï�Î�3�KN78S�Î�3 C 1N7:9<1\1N783�K4361�S�P
C23 9_C2?ASwY4W_3 C�V�9�BNW2HA;8¾_K�S<P�9$ÄÅ361NB4HJ;83u1(147:9�1�58O81�9�1�V�S_KN1!SU;83E1NS_WU36;`SU;æ9 58?¯9UYo3�HAK
?AH^;R3 9�B,c M 1�H^K!3 9<KNÆ�1NS�KN3u3�1N7�9�1!1N78HAK\5RBNSU5�36B41rÆ Yb3,9�KN3uK(14S-7RSU?¯C$HÂP]1N783�Cw3 9UC2?AS8Y4W2K�V�9,Æ
58O81]VESUBN3z1N7:9<;�SU;83!1NS_WU36;Åc M ;-¾_36;836Bb9�?rg:9<?A?eÎ�3\Y69<;-Kb9,Æ�HAK�1N7:9<1]1N783\K4361JS<P�C23,9UC2?AS8Y4WFK
HAK�1N783$OR;8HASU;ÈS<P(9 Á:;8HA1N3$;2O8V�¿�36B�S�P\?AHA;83 9�B�K4361NK,g�;:9�VE36?AÆá1478SUK43 Y47:9<BZ9UYo1N36B4H^K43 C²¿FÆ
3 Ï_O:9�14HASU;8K�S�P�1N7R3JP�SUBNV

� Þ�� �oßN� �	���5� � Þ�� �:ß�, m
Î]7836B43�1N783EKN361�s � � /	���	�K/ � � v-YbSU;21b9�HA;8K!3bê:9UYb14?AÆáS_;83�HA;858O81!58?¯9UYo3�S�P]3 9UY47�1NBb9�;8K4HA1NHASU;�c
02S�H^;À58B4HA;:YbHA58?A3�Î�3$YbS_O8?¯CÈG_36BNHÂPTÆÀC23 9_C2?ASwY4W PTBN363,C2SUV ¿2ÆÈKNS_?AGFHA;8¾�9�K�V�9�;2Æ�H^;21436¾U36B
58BNS_¿8?A36V�K]9�K]?AHA;83 9<B�K4361NK,c �]S�Î�36GU36B,g81478HAK]H^K]G_36BNÆ�HA;83��-YoH^3u;F1,g2¿:3,Y69�O8K43(14783\;2O8V�¿�36B�S�P
?AH^;R3 9�B�KN3614KJV�9,Æ(¿�3\3bê85�SU;836;214H®9<?eHA;-14783!KNHA@63\S<PÐ14783!;8361 c

X 783zPTSU?A?AS�Î]HA;8¾!SU¿8K436BNGU9<1NHASU;�HAK]1N783!W_36Æ�14S�9\¿�361N1436B!V�361478S8Ceq

��� ������� �����
��� ��� �
� ÔoÒ * , Þ��0/�10/ 3 ß �bÔ�Ó�Ù:ÔoÒ �]Ó�Ù:çEí^ÔoÒ � �ZÔ�Ó�ç_ÔbÓUç2íAÝ èo×<ÔbçEÕ�Ó�Öb×�Ø¯Ù2Ú-Ý A+*�î � éwÔ
Ñ ÔoÒ � , s5�"E �Q� � Þ��:ß(, m2v�ØAÑ(Ó���ÖZÝ��wÔuÖzÑoØ �8éwÝ<Ù Ý A+*�î f,m

��Æ�1N7RH^K!58B4SU5�SUK4H^14HASU;�gRH^; SUBZCw36B!1NS$Y4783 Y4WáC23 9_C2?AS8YNWEPTB4363 C2S_V HA1JK4O%�-Yb36K�1NS�G_36BNHÂPTÆ
1N7:9<1L36GU36B4Æ(5RBNSU5�36B�KNHA5878S_;(B436V-9<HA;8KLV-9�B4WU3 C�9�1L36GU3uBNÆ�BN3 9_YN7�9�¿8?A3JV�9�B4WFHA;8¾�c6=�SUB436S�GU3uB g
1N78HAK�;836Î 5RBNSU5�36B41rÆ�HAK�;RSU1�1NS2S(K41NB4SU;8¾�q2V�SUK41�YbS_BNBN3,Yb1JK4ÆFK41N36VEK�Kb9�14H^KlPTÆ�HA1 g_¿:3,Y69�O8K43\1N7R3
HA;858O81L1NBb9�;8K4HA1NHASU;8KLS<P§9�;�O8;8V�9�BNW_3 C�KNHA5878S_;)Y69<;8;8S_1ÐS8Y6YoO8B�9�;2Æ2V�S_BN3Ug�9<;:Ceg,SU;:Yo3J9�¾F9<HA;�g
1N78HAK�HAK]O8;:C236K4HABZ9�¿R?^3�H^;�9�?A?e1N7R3�3oêR9<V�58?A36K�Î�3�7�9,GU3!3bê:9�VEH^;R3 Cec

��3J¿�SUBNB4S�Î 9<¾F9<H^;�9\B436KNOR?^1jPTBNS_VäÇ^f_f4Ì�q

+�,�� �-� �%. ����� 1 í Ú<Ô �6ÖbÓ�ØTè�èbé8Ó�ÖZÓ_èbÒNÔuÖ6Ø�2 Ó,ÒrØTÝ�Ù$Ý A!Ñ6Ø �8é8Ý�Ù2Ñ�365 5�8
� ÔoÒ *-, Þ��0/21 / 3 ß �bÔ�Ó�Ù:ÔoÒrî � ÔoÒ=* � , Þ.� /�10/ 3���ß�� @�éwÔuÖZÔ

3 � Þ
�
/ � ß(, : � R < PS�!Q 3 Þ � /�� � ß�Ø AK�"EOF �
m ÝyÒTé8Ô6Ö @�ØAÑ Ô

3��zÞ � /��:ß(, 3 Þ � /!��ß
1 ÑuÔoÒ � " � ØAÑJÓzÑ6Ø �8é8Ý�Ù�Ý�A�Ò�éwÔ]Ù�ÔbÒ * Ø AøÓ<Ù:ç�Ý�Ù8í S\Ø A�ÒTé8ÔJÔbÛ6Ü8ÓyÒpØTÝ<Ù�& 3 * > � % m
é8Ó,Ñ)ÓÃÙ:Ý�ÙRÙ:ÔlÚ<ÓyÒpØ89�Ô�Ñ Ý�íÂÜUÒrØTÝ<Ù &äÑ6Ü8èbéEÒTé8Ó,Ò � & � , ��î f_f

02S)9�V�9�B4WFHA;8¾ � S�P *äKb9�14H^KlÁ:36Kz1N783\K4HA5878SU;E58BNS_5:3uBN1rÆ�HÂP¯PÐ14783!58BNS_¿8?A36V
� 9�B4H®9<¿8?A36K q &�q Bb9�14H^S_;:9�?rc&H3 * > � % m& � m � � , � & � HAKJ9�KNHA587RSU;�c �&W3 * � , m � � HAK];8S_1]V-9�B4WU3 C�9<1 � c �



HAK�PT3 9�K4HA¿8?A3Uc][]KNHA;8¾È9<;8SU147836B�GU3uBNKNHAS_; S�P\1N7R3$aJ?A1N3uBN;:9<1NHAGU36K X 783uSUBN3uV 9�;:C`P�SU?A?AS�Î]H^;R¾
9�58B4SwYo3 C2O8B43-K4HAV�HA?¯9�BJ14S$1N7R3-S_;83�Î�3�O8K43 C�PTS_B(14783�14BZ9<5�3 Ï_O:9�14H^S_;�gÅÎ�3ESU¿81b9�HA;á147:9�1
1N783EV-9<BNW2HA;8¾UK!KZ9<1NHAKrP�ÆFHA;8¾ 1N783EKNHA5878S_;È58B4SU5�36BN1rÆÀ9�BN3E1N783�K4SU?AO81NHAS_;8K\S�PJ14783�3 Ï_O:9�14HASU;
� L * � *I,�gRÎ]7836BN3W,)% mRc X 7836;Åg81N7R3\V-9<BNW2HA;8¾UK�Î]7RH®Y47�G2HASU?¯9�143J1N7R3\58BNS_5:3uBN1rÆ$9�B43
1N78S_KN3EKZ9�14HAKrPTÆ2HA;8¾ �  %äÞ.* � ß  *S,�gÅÎ]7836BN3 �  HAK\1N7R3 �®ip147æYbS_V�5�SU;836;21\S<P � gÐ9<;:C
Þ.* � ß  1N783'�®ir1N7�BNS�Î S�P�* � c802S�Î�3�7�9,GU3Uq
+�,�� �-� �%. �(� �� ÔoÒJÞ.* / � � ß��bÔ�Ó �øÔoÒrÖ6Ø�Ù�ÔbÒrî4� A�Ù:Ý�Ù�Ô-Ý A�ÒTé8Ô���ÖZÝ��uí^ÔuÕ�Ñ �bÔ6íAÝ�@ ØAÑ A,ÔZÓyÑ6Ø!�6íAÔ���Ò�éwÔuÙ

Ô 9�Ô6Ö4S�ÖbÔbÓUèoéwÓ��uí^Ô�Õ�Ó�Öb×�Ø¯Ù2Ú�Õ)Ó<Öb×,Ñ/Ó�í íeÑ6Ø �8é8Ý�Ù2Ñ��øÓ<Ù:çÃÞ.* / � � ß�ØAÑ/ç_ÔbÓUç2íAÝ èo×+A6ÖZÔbÔuî
� Ó<Ö6ØTÓ6�6íAÔbÑ�� � �G,"� �LØ¯Ù2ÒNÔlÚ<ÔuÖ��N, ã ��ÖbÓ,ÒrØTÝ�Ù�Ó�í� , � � � > *I,"�
�  K% Þ > �]ß� G* , ã� / ,"�@� m
, ã % m

@�éwÔuÖZÔ �  JØAÑ!ÒTé8Ô*� BrÒ�é>èbÝ�Õ)�wÝ<Ù:ÔuÙ2Ò�Ý�A � ��Ó<Ù:çÃÞ.* �]ß  ]ÒTé8Ô*� BrÒ�é-ÖZÝ @ Ý�A+* �!î
f,d

X 783!;FORV�¿:36B]S<PÐHA;83 Ï_O:9<1NHASU;�K4ÆFK41N36VEK]1NS�K4SU?AGU3!HAK]3 Ï_O:9�?Å1NS�14783\;2O8V�¿�36B�S<P�58?¯9UYb36K
S�PJ14783�;83u1 c�02S$Î�3�7�9,GU3�B43 C2O:Yo3-14783�5:S_KNK4H^¿R?^Æ�3bê85�SU;836;214H®9<?];2O8V�¿:3uB\S�PJK4ÆFK41N36VEK(14S
?AH^;R3 9�B4?^Æ�V-9<;2ÆFc

� � ¹�¶J¼	�N»)'2½N¹�¶

��3(7�9,GU3�3bê81N3u;:C23 C`1N7R3�BZ9<;8¾U3�S<PJKNÆ2KN1436V�K�1N7:9<1)Y69<;�¿:3EGU36B4HÂÁ:3 C�ORKNHA;8¾$?AHA;83 9<B/YoSU;2i
KN14BZ9�HA;21NK ¿FÆ 9UC8C2HA;8¾À14S 1N783`V-9<BNW2HA;8¾�3 Ï_O:9�14HASU;�9`;836Î 14BZ9<5 3 Ï_O:9�14H^S_;�c X 783�;R36Î
3 Ï_O:9�14HASU;È5RBNS�GU3uK�1NS�¿�3$G_36BNÆ`O8KN3bP�O8?]PTS_B�1N783�9�;:9<?^Æ2K4H^K�S�P\K4ÆFK41N36VEK�YbSUVEV�O8;8H¯Y69<1NHA;8¾
¿2Æ-VE3 9�;RKJS�P�KN7:9<BN3 C�GU9<BNH¯9�¿8?A36K,c
��3\7:9,GU3�58B4S�GU3 C 58BNS_5:3uBN1NHA36K�S�P�Á:G_3(V�OR1NO:9<?�3bê:Yb?AO2i
KNHASU;�9�?A¾US_BNHA1N78VEKJ9�;:C�9E1N36?A365R78SU;83�YoSUV�V�OR;8H¯Y69�14H^S�;E58BNS_1NS8YbS_?pgô;8SU;83�S�P]Î]78H¯Y47 YoSUO8?¯C
¿:3\9<O81NS_V-9�14H¯Y69�?A?AÆ\58B4S�GU3 CE¿�3bPTSUB43!¿FÆE?AH^;R3 9�B]VE361N78S8C2K,c

��3J7:9,G_3�9�?AK4S(¾_H^G_36;-9�;:9<1NO8Bb9�?eKNS_?AO81NHASU;E1NS�9\?AHAV�HA1b9�1NHAS_;\S�PL1N783!V�3u1N78S8Ceg_;:9�VE36?AÆ
1N783zPp9_Yb1]1N7�9�1�Cw3 9UC2?AS8Y4W_iTPTB4363 C2S_V HAK];8S_1J9�?AH^;R3 9�B�58BNS_5:3uBN1rÆEPTSUBJ9<BN¿8HA14BZ9�B4Æ-ÄÅ3614BNHL;83614K c
��3]7:9,GU3zHA;F14BNS8C2O:Yo3/9/KN?AHA¾U721N?AÆ�KN1NB4SU;8¾_36B]58B4SU5�36BN1rÆ2g2HA;�58Bb9UYb14H®Yo3/9<KøCw36KNHABZ9<¿8?A3�9<KøC23,9UC_i
?ASwY4W�PTB4363 C2S_Vág2Î]78H¯Y47-Yu9�;�¿:3�YbSUVE58O81N3,C�V�S_BN3z3 9�K4H^?AÆ2c

� ?��I?�¸C?Å¶J¼N?�'
�  �¤��U�_�����¤��r�U�u�t�8 
	��b���{�2�o�u���t�,�)�u�U�\�b�,�!£F�u���t�r� ���u­:�r�N�u�U���t���t�,���r���r�r�Z�!�b �¡����E  ¦� �
]�u�U�_�N�

�u�U����  �� ��6�,�F�u�U�2�6�_�8¥��Z�<�t�r� �r�b¥���������������� ���� ��"! ¨$#&%$' ª&(*) � %�ª&+6©-,.+N¨/#10 � #10b©-2eª&%T¨
3 ¨546¨o«6#87:9J¨5(2© ¥U�,�u�t�U�!�<;�;.4��6­�= ¨$+6©?>�%�¨A@�#�©¯¨CBA,.(ED�#&9
7:>_©¯¨5% � +5,A¨5("+4¨ ¥U£F�u�,�Z� � ÷ �8F*� õHG< 
ñ<£U���t�_� �b��°I	Å�Z���^�u�_¥ �5JHJ õ� 

÷< K
z 8ñ2 6¤����r�U�<�t�8¥"�� F¦�  ¦�� �r¢2�b�r�b¥ �6�_��L] �¤z  ó��_�, �¡T���r�b�,�b�§�ô�r� �,�N�6�!�z�t�U�j�t�J�r�_�Ð¤��F�o�t�����t�
�u­�¦L�,�U�b�U�r�r�b���(ñ<���r�r�b���b �¡��NMz O
z �P:�u�r�r�b�È�6�_�á¤z Fñ��,�,�8¥L�Z�<�t�r� �r�b¥ D�#&9
7:>_©¯¨5% � ,.)�¨8)
Q ¨5%$, R
+Nª�©?,S#&( ¥e�,�6�t�_���EGHT�G��u­U= ¨$+6©?>�%�¨�@�#�©¯¨CBV,S(�D�#&9
7:>U© ¨5% � +5,A¨5("+N¨ ¥e£F�u�,�Z� J ÷ F"�XW ÷�¥
�5J�J&�  



õ< K
z {ñ2 �¤����r�U���t�R¥ Lj  ¤z yóÅ�_� ¥"�� {¦� y¦L�,�r¢2�b�r�b¥ Pô  Mz ��L�{�{�t�,�8¥:�u�U� ��  ¦� ,±$�{�t�b�U�b�R �¤��_�r� �\�u�r�Z�
¤��F�o�t�����t�!�6­�¦L�,�U�b�U�r�r�b����ñ<���r�r�b���]���t�r���r�U�!¦L�,�U�r�r�N�o�t�U�b���e³�£_�r�b�r���t� ���e���u�t�r�Z�b ����	�
�
� %�ª&(�Bbª&+6©-,.#&( B ,S( � #10b©-2eª&%�¨ � (�� ,S(2¨4¨5%$,.(�� ¥ � T�
 ������� � ÷ W ö F"� ÷,÷,÷�¥ �XJ�J&�  

ö_ ��� wóÅ�b�r���6�_�'?j FòR�t�4�t�r�N�U�2�6�4��
¯�b�U�b  �  ����b£ � �e�r�,� �N�u�!�J�t�_�\�b���,�t�r� �_�!�Z����¢F�u�r�b�(�,�\�_�Z�r�b 
�e�b�4�U���t�6�o���r�b£F�,�r�b¥ L��<�t� �b�r���t�����6­ ?��{�t�U�b�r�U�4�t��¥ 
��b�r�\�u��� ¥ �5JHJ öU 

G< ��� wóÅ�b�r���6�_���� F�� %?��,£U�,�t�_�b ���
���� � ù F ¤ óL�6���t�!���Z�r�������b���e�r�,� �N�u�!�z�t�U�����,�N�6���t�,�8 
¡�� � %I# +6¬�#10 �*� � =!�	"1����¥U� �u�t�U�!�U; J ö(�u­�= ¨$+u©->�%�¨ @K#�©¯¨XBK,.(ED�#&9
7:>U© ¨5% � +5,A¨5("+N¨ ¥U£2�6�,�b�õ�T JCF õ J�W  :ñ�£U���t�_� �b��°I	Å�b���^�6�_¥ �5JHJ õ
¤��t�r� � ?L�{�t�_�Z�r�_�4�t���b�]¡���­¯�,�r�/�u���t��òF�u�N��¢2�b���t�N���J÷�T$# J ÷%
 �5JHJ ÷ �  

;< K
z  	J �óÅ�N�6�!�b &��'¨CBb¨Nª&>)( )�¨ � ¨6©?%$,  ��*! ¨8#&%$,A¨�¨6© � %�ª&+6©-,+*5>_¨-, Q #,«OBZ¬ � ª&(") �.�4 ����6�r�r�,�8¥ �5J 4,÷� 
T< A�� {¦� 6¦L� �r¢2�b�r�b 	�e� �o�t�F�u���t�U�/���6�6�<�t���N�����b�r�b�b���t� �����b�r�U���_��­®�,�e¦L� �_�b�U�r�r�b����ñ��u­¯�T���u�r�  �¡T�

�j 10��r�r�N�6�_�8¥8�b���t�r�,�b¥ � % #5+N¨4¨$)&,.(���B #10]© ! ¨/2 �&�-3�� (2©¯¨5%8(Fª�©?,S#&(2ªu« � '�9
7*#�BC,S> 9 #&( � #10b©-2eª&%T¨
� ¨CBb©-,.(���ª&(") � (Fª,«6' B , B ¥ £F�u�,�Z�]÷ W ö F ÷ � G�¥4���b�65��,�r�2¥ �XJ�J öU 

4< A�� {¦� Ð¦L�,�r¢2�b�r�(�6�_� 
z  ñw �¤����r�_���t�R  L����t�U�$¡����r�b� �b�(�ô�r� �,�N�u���z�t�_�á�r� 	��b���{­¯�$�,�b�U�b�N�b�
ñ_�b­¯�b���-�u�U� Pw�t� �b�_�Z�r�!£_�r� £2�b�r���t�b�b  � #&%$9Jª,«�7�¨6© ! # )�B ,.( � ' BZ© ¨59 3 ¨CB ,8�&( ¥:;9
 �����OJ T F"� ÷,õ�¥
�5J�J G< 

J  A�� :���b�r�4���6�_� �� :�e�r£F�u�.;6��  � %�¨N¨ " + ! #&,.+N¨ � ¨6©-%8,
@]¨6©.B ¥8�,�u�t�U�!�Jö W �6­ Deª&9/< %$,.)=��¨ � %Tª&+u©.B
,.( �"! ¨$#&%�¨6©-,.+4ª,« D�#&9 7:>U©¯¨5% � +5,A¨5("+N¨  :¦��6�z¢U���t�U�,� L����t�,�b�r���t�T���ô�r�b�r�b¥ �5JHJ G< 

�XW  A�� :�e�r£F�u�.;6���6�_� �E 8ñ,�{�t� �<  ¤ �ô�6�t���_� �z�^�o�{°T�L�t�!��¤��t�,�,���t�r�U� �r���e�r�6�,� P2�t�,�b�U�b�r���6­
óÅ�,�U�_�U�b�-ò��r�b�J¦L�_�6�t�b�>���b�r�b A�*! ¨8#&%T¨u©-,.+Nª,«�D�#&9
7:>U© ¨5% � +5,A¨5("+4¨ ¥ �5W ÷ �6� 4�G F ÷ W G<¥ �XJ�J ÷< 

�H�  A�� :��;b£2�N�t�b�N�<¥ �� *�E U¦L�,�U���r�b�U�b¥2�6�_� �E 8ñ,�{�t�,�� L¤?���b�á�e�b�4�U���t���_��­¯�,�ÐòR�t�_���t�U����
��Z�_�b��°
�u���t�U�\ò2�u�J�{�t���6­§ñy�t£U�_� �_�b¥8���N�6£_���6�_�(ñ��L°r¦L� �!£2�,�U�b���r�b U¤�£U£��{�t�6�u���t� �E�r�J¦L�u�t� �r�b���e�b�r���
���b�r�b æ¡�� 
z 1�L�$;Z�b��¢2�b�r�U¥��b���t�r�,�b¥�� )&4uª&(*+4¨CB ,.( � ¨6©-%$, @]¨6©.B ¥��,�6�t�_��� ;HTuö$�u­�= ¨$+6©-> %T¨
@�#�©¯¨CB ,S( D�#&9 7:>U©¯¨5% � +5,A¨5("+N¨ ¥,£F�u� �b� � ÷�; F*� ö T< :ñ�£_���t�U�,�b��	��b���^�6�_¥ �XJ�J õ< 

� ÷< øó�  
��N�6�<�t�\�6�_�8 
	��b���{­¯�,�t�U�J�r�4�t�b�b� �!�z�U���t�6�u���t� ��£_�r� �r���b�u�t�L�L�t�r�!£F�b£�
¯�_�N�b­¯� �  e�e�b�N�_���t�6�b�
�r�b£2�,�r�b¥ L����t�,�b�r���t�T���u­ ?L�{�t�_�b�r�U�4�t��¥ 
��b�r�\�6���,¥ �XJ�J G< 

� õ< øñ<�r�b£U�F�u� M��t�b�U�,�Z�b \¤²� �b�����t�!�t���r�r���_�U�b���t� � �r�(�r£2�b�4�{�F�6�6���t�,�$�b�U�u�t�U�b�b���t�U���_���t�U�����o�u�r�
�r�r�_�U�!�t���r�N�t�b�b�,���z�U�<�t�o�u���t���U�b �¡��(�� 8�] ����,�r�r�b�b¥*�E 1���t�N�t�r�b�R¥w�u�U� �E  ¡4 yñ<�N�����6�r�.;b¢2�6�4�8¥
�b�<�t�r� �r�b¥ ������� ����� � ��@,¥\� �u�t�U�!� J � G²�u­N= ¨8+6©->�%�¨ @�#�©¯¨CB ,.( D�#&9
7:>_©¯¨5% � +5,A¨5("+N¨  
ñ<£U���t�_� �b��°I	Å�Z���^�u�_¥ �5JHJ G� 

� ö_ KMz "P:�u�U�r�b��¢F�u�N�R  Pw�t�U�6�u� �o�t�,�Z¢_�N�b�t� �6�o�t�Z�<�^�6���t�,� �6­È�_�6�6�<�t���N�����u�U�ä�r�N�u£U�b  ¡T�?j 6�� "
��Z�_���t�N� Mz �	��,�r�)�u�U� 
z 1�L�$;b�Z��¢2�b�r�_¥ø�b�<�t�r� �r�b¥ D #&("+5> %$%�¨5("+5'�ª&(") @]¨6©.B ¥Ð£2�6�,�b�
õ � G F õ õ�;< :ñ�£U���t�_� �b��°I	Å�b���^�6�_¥ �5J 4�T< 

� G< KMz "P:�u�U�r�b��¢F�u�N�R  P2�t�_�6�6��¤��t�,�b¢U�N�o�t�À�e�Z�4�U�<�t���U�b��­¯� �á�§�^�6�b�=#u���N�6�_���t���t� �A���b�r�b  ¡T�
±` 8ó��N�u�U�b�b¥2±È :�L�4�t���t�U¥:�u�U� 
z B���);b�b��¢2�Z�r�_¥2�Z�<�t�r� �r�b¥ � ¨u©-%$, @]¨6©.B  De¨5(2©-%Tª,«C7<#5)�¨o«OB�ª&(")
�"! ¨5,.% � %I#87F¨ %N©-,A¨CB�, � )&46ª&("+N¨V,S( � ¨6©-%8, @ø¨6© BD2 �$EGF,¥��,�6�t�_����÷HGuö$�u­�= ¨$+6©-> %T¨V@�#�©¯¨CBV,S(
D�#&9 7:>U©¯¨5% � +5,A¨5("+N¨ ¥,£F�u� �b� � ö�÷ F*� ;HT< :ñ�£_���t�U�,�b��°I	��b���^�u�U¥ �XJ 4HT< 

� ;< K
z  ���b�!�J�F�u�U��
z 1��� �_�o�o�t�r�u�¯  Pw�t�U�6�u��¤��t� �b¢U�N���t�����b�e���U�b�,�r�2 §¡��J±` FóÅ�N�u�U�b�b¥��Z�<�t�r� �b¥
@]¨6© �"! ¨$#&%$'Eª&(") � 7&78«6,.+Nª�©?,S#&( B ¥2� �u�t�U�!� 46öE�6­ = ¨$+6©-> %T¨ @K#�©¯¨XB ,.( D�#&9 7:>U©¯¨5% � +5,A¨5("+N¨ ¥
£2�6�,�b�ø÷ � õ F ÷ ÷,õ< :ñ�£U���t�_� �b��°I	Å�b���^�6�_¥ �5J 4 W  

� T< ����u�F�u� ���_�N�6�N�<  ���b�r���ø�_�Z�r� � �e�r�,£2�b�r���t�Z�b¥]�6�2�b�t�����t���6�_�È�6£_£��{�t�6�u���t� �_�b  � %I# +6¬�#10�© ! ¨
���
�	�Å¥ T�T�
¯ö ��� Guö �$F G�4 W ¥ �XJ 4 J  

� 4< ��ô�U���t�!�e�6�r�r�,�b¥10����t�u�H�L�u�t�_¥:�6�,�r���§¦�� �r�N�u�U�4�{�^�<¥:�6�_�I�L�,�N� �E FóL�6�<�^�� ����b�r���:�U�b���u�F�o�t�����t�
�_���t�U�\¢2���u�t�6�6�E�/�u���t£_���^�u���t� �� �¡��I��� ¢2�b�r� 	Ð�o�t�b�r�r�,¥U�b���t�r�,�b¥ � 7&78«6,.+Nª�©-,.#&(!ª&(") �"! ¨8#&%$'A#10
� ¨6©-%8,�@]¨6©.B/2 �&�-32¥U���_�J¢2�b� 4 � Gz�t� PR�b�b�r�U�r�����,�r�b���t��¦L�,��£_�U�r�b�Jñ��4�t�b�U�b�,¥:£2�6�,�b�]ö � ; F
ö�õ�G� 8ñ�£_���t�U�,�Z��° 	��b���^�6�_¥ �5J�J ö_ 

�XJ  ø¦�¦L¡T���J�L�b�Z�,�!�!�Z�_�F�u���t� �_�DKz  � ÷ WHW  (¡����r�4�{�{�t� �b���\�_�Z���L� �r���b¥��2�F�o���,�b�r���t� �R ��e�b�N�_���t�6�b�
�r�b£2�,�r�b¥ �5JHJ ÷< 

÷ W  K�E 4���b���2�b�¯  � « �&#&%8,A© ! 9�B:0C#&%L7<>_©->Uª,« � (&+b«6>&BC,.#&(  ����,�r�r��0�³,­®�,�r��¤��6�u�U�b�z�t� ¥ �5J 4�;� 



÷ �  �±` 4�L�4�t���t�U  � ¨6©-%8, @ø¨u©.B ¥��,�6�t�_���zö\�u­ � �A� D � 7 #&("# �&%�ª87 ! B #&( �"! ¨$#&%�¨6©-,.+Nª,« D�#&9
7:>U© ¨5%
� +5,A¨5("+4¨  §ñ<£U���t�U�,�b��	Å�b���^�6�_¥ �XJ 4�G� 

÷ ÷< �¤z Fñ<�N�U��� �r�,�b�b  �"! ¨$#&%8' #10 = ,.(2¨Nª&%�ª&(") � (2©¯¨��<¨5% � % # �&%�ª&9A,.(��  �ñ��b���t�b�L�t�����t�r�b�r�Z�r� ���6�r�_�4°
�\�u���t�b�b 8±$�{�t�b�,¥ �XJ 4�;� 



����������	�
 ��
���������
�����������
����� �
���!"
$#&%���'�)(*
,+-���� �����!/.�01�&03242*
526
��
7 
98�����
��&01�&8���(*��
���������
��

:<;>=@?<ACBDA�B�=&EF?<;GA�H<A�HJI

K A�;L?MA/N

O"P�Q�RTS)R1U�V N KXW :YACB5Z\[ W�]>^`_<acb"] Z&A�B$d W�e�] A�BCIYfhg b"] ;LZ�ikjlB&;LZ5ACB5; b\mnW Bho b B5Z&; b)]qp B ^ A�B\rTA�s
t b H�Z5;>E�= W"m o ]ub E3A R1v B b Hw=�;LZ5; W H<syxzA�Z{= _w|�b H}g b B SCU�U�V

O"P�Q�R1Q�R1U�V N K A�;GH<? b B ^c~D�W�� t AC;LA�BCI��z;LA KXW�]L] A ^ A�B�� b =�Z5��A�B&Z5A�; ] g<H e :wA�; ^ ACB�H�g t A�B&;Ls
=5E�?<A�H�o b B b)]G] A ]G� B W�e B b tkt ;GA�B5g<H e<_�~ A�:<B&g b B SCU�U�V

O"P�Q�R1O�R1U�V N � ]>b gw=�s |w�W B5HJ� b H e A _ oqA�Z5A�B KDW =&= t b H<;LZ&?�I v$� WkK A"=�g ] Z{= W H��zH b t :<;Gs
e g W gw=�jl;LB{E3g<;GZ�= _M~ A�:<B5g b B S�U�U�V

O"P�Q�RCP}R1U�V N ��;uE�? b A ] [hB&;LA�:wA ] I$�wg<Bk� �W =@g<H e � W H ~ ;GH<;LZ&A�sy�z;���A�B&A�H<��A�HMszg<H ^�~ ;LH<;GZ5A�s
��] A t A�H�Z5s�[ ] A�;>E5?}gMH e A�H t ;LZ&Z5A ] = ^ A�B��z;GA�B b B�E�?<;u=&EF?<ACH v B b H�= mnW B t b Z&; W Hw=@s
��A�?<B e ;LZ&Z5A�B&s���A�Z&? W�^ A

O"P�Q�R1��R1U�V N K A�;GH<? W�]u^ �`ACZ5� _"|�W ? b H<Hkr�EF?�g t b H<H _ r�Z&A � ? b H�� b i�A�B ]y_3a�W�]*mne�b H e �$;L:wA ] I
r � v � �$p IwN��z; e ?<syo�A�B mnW B t b HwE9A v ?<A W B5A t o B W ��A�B

O"P�Q�R1¡�R1U�V N |�W ? b H<H¢r�EF?�g t b H<H _�K AC;LH<? W�]u^ �`A�Z5�TI}o�N K v � �$p I�N£�z; e ?koqA�B mnW B t b H<s
E3A�o b B b)]L] A ] v ?MA W B&A t o B W ��A�B

O"P�Q�R�¤�R1U�V N |�W ? b H<H¥r�E�?}g t b H<H _ x W B5:wA�B&Z v B b"�<��_ � b B&Z5;GH¦� b H ^ A�B�� W A ] A�H�Izr � s
v � �$p R o`N K v � �$p �\=�A�B�=D� b H}g b"]

O"P�Q�R1§�R1U�V N jl?<B5;>=@Z5; b H¨rTg<Z5Z&H<A�B _�a©W�]�mne�b H e¢� B&Z5A ] I��\=@;GH e j W H<HMA"E3Z5; W H<;>=@Z�xzA�Z � W B5ªM=
mnW B/[zgM; ^ ;GH e Z5?<A�r�A b B�E�? W)m�b v ?MA W B&A t o B W ��A�B

O"P�Q�R1U�R1U�V N � b Hw=�s | �W B e �$A�;GA�B _ v ? W t b = �$A tkt A�B ]«_ NzB&H ^ Zl� W�^ A _ �hg<:wA�B5Z � B5Z ]y_�ph]ub �
� b Hw=�A�H _q|�W =�A m � b g<H<ACB ^ ;GH e A�B _ o b g ] � W"m =@Z5ACZ5Z5ACB _�|�b B W = ]ub ���\B5A t A�H<A�ª _
KXW :YACB5Z��`;LH ^ ? W)m&_ v ? W t b =k�`g ^ � ; e<_ o�ACZ5A�B¬�`g<ªM=5E�? _ v ? W t b = v B5A t ] I
v p o$r�­�r _ v W�W�] = mnW Bho b B b)]G] A ] r�i<=�Z5A t =z®�NhB5Z5;Gª�A ] = b tkt ] g<H e�¯

O"P�Q�RTS�V�R"U�V N acb"] Z5ACBDd W�e�] A�B�IM�$;u=@; t g ]ub Z&; W H b H ^ N\E9Z5; W H K A3°wH<A t A�H}Z
O"P�Q�RTS�S"R"U�V N |w�W B e �zA"=�A ]�_�|�b ��;LA�B � = ��b B5� b I K A b E�? b :<; ] ;GZ@i�;LH K A���A�B{=@;L: ] A ~ B&A�A�s jl? W ;uE3A

r�i<=�Z5A t =



K A�;L?MA/N

O"P�Q�RTS�Q�R"U�V N KXW :�� b H�[ ]>b :<:wA�ACª _ �zB�=�g ]ub [ W�] Z5��I ��� g<;L� b"] A�HwE9A"= b H ^�K A3°wH<A t A�H�Z
O"P�Q�RTS�O�R"U�V N KXW :�� b H�[ ]>b :<:wA�ACª`I v ?<A��`;GH<A b B v ; t Ahs$�$B b HwE�?<;GH e v ; t A/r � A"E3Z&B5g t
O"P�Q�RTS3P�R"U�V N |�W ? b H<H<A"=\� b g<A�B _ v ? W t b =z�$A tkt ACB ]n_ v ? W t b = v B&A t ] I<�`A�;>=@Z5gMH e = b H b s

] iM=@A/� W H���A�B&Z5A�; ] Z5ACHk�$A W : b E�?�Z5g<H e =@s gMH ^ �$A � A�B5Z&g<H e = � ACB5ª���A�g e A�H
O"P�Q�RTS���R"U�V N�o�A�Z5ACB KXW =5= t b H<;GZ5?�I v ?<A p � HMA�B\j W HwE9A � Z mnW Bho K N,�¢=
O"P�Q�RTS�¡�R"U�V N¨[��w� �W EFª ] A _ r�� v B W =5E�?�IwN¥r�; t g ]>b Z W B mnW BDd/��� a s�NhB�E�?<;LZ&A"E3Z5gMB5A"=
O"P�Q�RTS)¤�R"U�V N�o��`r ]>b ��ª W �<=�ª}i _ ��� K��g ^ ATIYr�E�?<H<A ]G] A�B&Ah�$A�B5A1EF?<H�g<H e ª ]ub =5=@;>=5E�?<A�B'� b Z5B&;	��s

��g ] Z&; �<] ;Lª b Z&; W HMA�H
O"P�Q�RTS�§�R"U�V N¨jl?<B5;>=@Z W�� ?©�wACH e A�BCI`r�o`N K r � [ K ����r
O"P�Q�RTS�U�R"U�V N���;uE�? b A ] [zB&;LA�:wA ]y_ ��;uE�? b A ] r�EF?<HMA�; ^ ACB _ jl?<B&;u=�Z W�� ?��wA�H e A�B�I�N£E W t :<;GH b s

Z5; W H�Z&A"EF?MH<; � g<A mnW BhZ5?<A�= W�] g<Z&; W H W"m = ��b B�=�A e B5; ^ � B W : ] A t =
O"P�Q�R1Q�V�R"U�V N���;uE�? b A ] [hB5;GA�:wA ] IlN o b B b"]L] A ] ;L� b : ] A b H ^ dlA"E3Z W B5;G� b : ] A���g ] Z&;Ls��`A���A ] s

N ]Le�W B5;GZ5? t W H¢r �wb B�=@A�[hB5; ^ =
O"P�Q�R1Q}S"R"U�V Ncd
���z;LACª�A�B5Z _�� � p E�? t b H�=@ª�; _ �
� K A�;GH<? b B ^ ZCI p H E W H��wg<ACH}Z£=�A t ;Ls

E W tkt g<Z b Z5; W Hw=�s ^ A"E3; ^Mb :<; ] ;*Z�i b H ^ E W t �<] A
�};GZ@i�B5A"=�g ] Z{=
O"P�Q�R1Q�Q�R"U�V N�� b H m B&A ^ �$B W i _ j ]>b gw=k�hA�H ^}W B m A�BCI ~ g<HwE9Z5; W H b)] � W�^ A ]G] ;GH e©W"m�pz� A�B b s

Z5;LH e r�i<=�Z5A t r�Z&B5gwE3Z&g<B5A1=$:}i v ; t A ^ �z; e ?<A�B p B ^ A�Bhr�Z5B&A b t o B W E3A"=5=�;LH e
~ gMHwE3Z5; W Hw=

O"P�Q�R1Q�O�R"U�V N KXW :�� b H�[ ]ub :<:wA�A�ª _ �zB�=�g ]ub [ W�] Z&��I�N��zA b�^}]LW E�ª�s�=�A�Hw=@;GZ5;G��AXj W H e B&g<A�HwE9A
mnW B,N\E3Z5; W H K A3°wHMA t A�H�Z

O"P�Q�R1Q)P�R"U�V N�� b H m B&A ^ �$B W i�I p H¢Z5?MA��zA"=�; e H b H ^ dlA�B5;*°�E b Z&; W H W)m'b rT; t �<] A��z;u=�Z5B5;Gs
:<g<Z5A ^ r �wb H<HM;LH e v B5ACA/N ]Le�W B&;LZ5? t

O"P�Q�R1Q���R"U�V N v ? W t b =/�$A tkt A�B ]n_ NzB&H ^ Z/� W�^ A _ o�A�Z&A�B\�$B b g<H _�ph]>b ��� b Hw=@ACH _ o�A�Z&A�B
�`g<ª<=&EF? _�KXW�]ub H ^©a ;u= t �g ]G] A�BCI v p o$r�­�r�s v W�W�] = mnW B/o b B b)]G] A ] r�i<=�Z5A t =
®��\=�A�B�� = p ��ACB5��;LA � b H ^ �\=@A�B
�4= � b H�g b)] = ¯

O"P�Q�R1Q�¡�R"U�V N v ? W t b =D�$A tkt A�B ]y_ NhB5H ^ Z'� W�^ A _ v ? W t b = �`g ^ � ; e<_ r�Z&A myb H v B5;LZ{=5E�?<A�BCI
�¢�¢� s¢��g ] Z5; � B W E3A"=&= W Bc��g ] Z5;GZ b =�ª};GH e � ACB5H<A ] ®y�\=@ACB��4=c[hg<; ^ A b H ^
�\=@A�B
�4= K A m A�B&A�HwE3A,� b H�g b)]n¯

O"P�Q�R1Q�¤�R"U�V N a©W�]�mne�b H e�� B5Z&A ] I Khb H ^}W t j W t � A�Z5;GZ5; W H�I�N r�; t �<] A _ :Mg<Z ��� E3;GA�H}Z���A�s
Z5? W�^kmnW B,o b B b)]L] A ] ;G��;LH e ��H m ACB5A�HwE9A�r�iM=@Z5A t =

O"P�Q�R1Q�§�R"U�V N KXW :�� b H [ ]>b :<:wA�A�ª _�~ B&;LZ{= d b�b H ^ B b)e ACB�I�� W�^ g ]ub B r � A"E3;�°YE b Z&; W H W"m o�B W s
E3A"=5=DN ]Le AC:<B b =

O"P�Q�R1Q�U�R"U�V N KXW :¢� b H©[ ]ub :<:wA�A�ª _ o�A�Z&A�B a A�;�� ]ub H ^ I<�$B b HwE�?<;LH e v ; t A b H ^ Nz:w=�Z5B b E3s
Z5; W H�;GH��$;u=�; t g ]ub Z5; W H rTA t b H�Z5;>E�=

O"P�Q�R1O�V�R"U�V N���;uE�? b A ] [hB5;LAC:YA ] I<o b B b"]L] A ] ��g ] Z5; e B5; ^ ��A�Z&? W�^ = W H©r �wb B{=@A�[hB5; ^ =
O"P�Q�R1O}S"R"U�V N KXW�]�m xz;GA ^ A�B t A�;GA3B _ oqA�Z5A�B KDW =5= t b HM;LZ5? Iw�zH b t :<; e g W gw= rT; t g ]ub Z5; W Hw= W"m

Nzg���; ] ; b B&iko gw=�? ^}W � H¢NzgMZ W t b Z b�b H ^ jl;GB�E3gM;LZ�=
O"P�Q�R1O�Q�R"U�V N�� H e�b xz;GA � A ]�_ oqA�Z5A�B KDW =&= t b H<;LZ&?�Ih�zH<; mnW B t jl;GB�E3g<;GZ�= b H ^ � �<E ] gw=@;G��A

K A b�^ o K N\�¢=
O"P�Q�R1O�O�R"U�V N��zB��l�zACB t b H<Hc�hA ]L] � b)e H<A�BCI�N r�g<B5��ACi W"m d\;GB5Z&g b)]G] icr�? b B5A ^ ��A t W B5i

r�EF?MA t A"=
O"P�Q�RTS)R1U}S N acb"] Z5ACB d W�e�] ACB�I���= o b B5Z&; b"]�p B ^ A�B¢r�A t b H}Z&;uE�=�xzA"E9A"=5= b B5i mnW B�N\E3Z5; W H

K A3°�H<A t A�H�Z��



K A�;L?MA/N

O"P�Q�R1Q�R1U}S N � b H m B&A ^ �$B W i _q~ B b HMª��zA ^ ACB5;uE�?w= _ j ]>b gw=��zA�H ^}W B m A�B _ Kzb ;LH<A�B a AC:YACB�I
jl? b B b E3Z&A�B5;G��;LH e Z&?<A��$A�? b ��; W gMB W)m-K A b E3Z5;G��A�r�iM=@Z&A t = :}i v B b E3A�r�A�Z{=

O"P�Q�R1O�R1U}S N � ] B&;uE�? ~ g<B&: b E�? _ jl?<B&;u=@Z&; b H rTg<Z5Z&H<A�B _ �$A�B5Z&B b t ~ B W H<? �W"m A�B�Il� b =5=@;G��A ] i
o b B b)]L] A ] ��H m ACB5A�HwE9A�r�iM=@Z5A t =

O"P�Q�RCP}R1U}S N K g ^�W�]�m � b i�A�B�I�x W HMs ^ ACZ5A�B t ;LH<;>=@Z&;uE$j W t � g<Z5;GH e<_ v B b Hw= b E3Z&; W Hw= b H ^kK A�s
E3g<B�=�;L��A/NDZ W t ;uE9;LZ�i

O"P�Q�R1��R1U}S N KXW :YACB5Z/[ W�]u^ Iw� b Z b � W � =@A t b H}Z&;uE�= mnW Bho�A�Z5B&;�H<A�Z{=
O"P�Q�R1¡�R1U}S N N��\�zAC;u=@A�� j��/�h; t ;GZ5B W ��;uE3;nI v B b Hw= mnW B t b Z&; W H�g<H ^ � W t �wW =@;GZ5; W H�� W H

o R1v s�xhA�Z5��ACH gMH}Z&A�B � B5? b"] Z5gMH e � A"=@ACH}Z ] ;uE�?<A�B � ; e A�Hw=&EF? b�m Z5A�H
O"P�Q�R�¤�R1U}S N acb"] Z5ACB d W�e�] A�B�I�N\=�i}HwE�?<B W H W gw=-j W t¬t g<HM;uE b Z5; W H W)m o�ACZ5B5;MxzA�Z{= b H ^ Z5?<A

K A3°�H<A t A�H�Z W)m v B b Hw=@;GZ5; W Hw=
O"P�Q�R1§�R1U}S N acb"] Z5ACBDd W�e�] A�B�Iw[zACH<A�B b"] ;G��A ^ p ��sy�$;u=@; t g ]ub Z&; W H
O"P�Q�R1U�R1U}S N jl?<B5;>=@Z W�� ? �wACH e A�B _ � ]ub g�=©� b"]L]>b Z�=&EF?MA�ª`I ~<W gMB5;LACB5Z5B b Hw= mnW B t b Z&; W H b g m

^��g<H<H<ACH©[h;LZ&Z5A�B&H t ;LZ ?<;LACB b B{EF?M;u=5E�?<A�H¬� b =�A�H
O"P�Q�RTS�V�R"U}S N � B � ;LHJ� W ;L: ]�_ � b Hw= p :wA�B t b ;LA�B _ � b B5ª�gw=zo b � ]GW � =@ª�;�I v W � b B ^ =zo b B b"] s

] A ] ;u= t ;LH b�K A ]ub Z5; W H b"] � b Z b : b =@Akr�iM=@Z&A t
O"P�Q�RTS�S"R"U}S N���;uE�? b A ] a A�B&H<A�BCI�� t �<] A t A3H�Z5;GA3B&g<H e � W H�N ]Le�W B5;GZ5? t ACH���g<B�� W t �wb ª�s

Z5;�°���;LA�B&g<H e � W H�o B W�e B b tkt A�H mF�gMBzd/��� a syNzB�E�?<;GZ5A�ª�Z5g<B&A�H
O"P�Q�RTS�Q�R"U}S N K A�;GH<A�Bl� �g ]L] ACB�I � t �<] A t A�H�Z5;*A�B&g<H e � W H¬N ]Ge�W B&;LZ&? t A�H���g<B ph� Z5; t ;LA�B&g<H e

� W H¢r�E�? ] A�; m A�H t ;GZ �z; ]*m A\� W H¢r W"m Z � b B&A�s�o ; � A ] ;LHM;LH e v A"E�?<H<;Gª�A�H
O"P�Q�RTS�O�R"U}S N¨r b)]G] i�� b ª�A�B _ � b Hw=@s | �W B e �$A�;GA�B _ v ? W t b =D�$A tkt A9B ]�_ NzB&H ^ Zh� W�^ A _ �hg<s

:YACB5Z � B5Z ]y_ � ^}W [zB b1m&_ ph]ub �¢� b Hw=�A�H _�|�W =@A m � b g<H<A�B ^ ;LH e A�B _ o b g ] � W)m s
=@Z5ACZ5Z5ACB _�Khb ;GH<A�B��\H �W�^}] =@A ^ A�B _�|�b B W = ]ub ���\B5A t A�H<A�ª _ r�;GA e)m B&;LA ^ � b H e A�HMs
:<gwE�? _�KXW :YACB5ZD�`;GH ^ ? W"m&_ v ? W t b =l�`g ^ � ; e<_ o�A�Z&A�B �`g<ªM=5E�? _�KXW i¬��; ] HMA�B _
�$A�B5H<? b B ^�K ;LA"= _ v ? W t b = v B&A t ] I v p o'rT­�r�s v W�W�] = mnW B�o b B b"]L] A ] rTi}s
=@Z5A t =z®yNzB5Z&;Lª�A ] = b t¬t ] g<H e�¯ � Q � _ A�B � A�;GZ5A�B&Z5A/Nhg�� b)e A

O"P�Q�RTS3P�R"U}S N���;uE�? b A ] [zB&;LA�:wA ] I v ?MA�E W t :<;GH b Z&; W H Z5A"E�?<H<; � gMA mnW B�Z5?<A = ��b B�=�A e B&; ^
= W�] g<Z5; W H W)m o-� � � = W H t g ] Z&; � B W E3A"=&= W B t b EF?M;LH<A"=

O"P�Q�RTS���R"U}S N v ? W t b = ~ ��[zB&;LZ&��H<A�B _ � b H m B5A ^ �$B W i�I�N£�`;LH<ª��$ACZ � A�A�H�o B W E9A"=5= N ]Le A�s
:<B b = b H ^ Nz:�=@Z5B b E3Z K A ]>b Z5; W H�N ]Ge A�:<B b = �

O"P�Q�RTS�¡�R"U}S N v ? W t b =��$A t¬t A3B ]�_ NzB&H ^ Z�� W�^ A _ o�A�Z&A�B��$B b gMH _ pz]>b ��� b Hw=�A�H _ v ? W s
t b = v B5A t ]�_�KDW�]>b H ^�a ;u= t �g ]L] A�B�I v ?<A��zA"=�; e H b H ^ � t �<] A t A9H}Z b Z&; W H W"m
v p o$r�­�r

O"P�Q�RTS)¤�R"U}S N�� ] B&;uE�? ~ g<B5: b EF? I<NzHw= � A�B{= mnW B ^ ;u= ��g<HwE3Z&;L��A ]LW�e ;uE � B W�e B b t =
O"P�Q�RTS�§�R"U}S N�� ] B&;uE�? ~ gMB5: b EF?�I r �M] ;LZ&Z5;GH e�b = b = W g<B�E3A W)mh��b B b"]L] A ] ;>= t ;GH ^ ;u= ��gMHwE3Z5;G��A

]LW�e ;uE � B W�e B b t =
O"P�Q�RTS�U�R"U}S N¨[zACB5? b B ^ a ���wg t :<g�=5E�?�IhN ^<b)� Z5;L��A �wb B b)]L] A ] A ��g ] Z&; ] AC��A ] s���A�Z&? W�^ A�H

��g<Bh� �W =�g<H e A ]L] ; � Z5;>=5E�?<A�B Khb H ^ � A�B5Z � B W : ] A t A
O"P�Q�R1Q�V�R"U}S N�� � |�W : t b H<H _ | �-r�EF?�g t b H<H�I�� W�^ A ]L] ;GH e¢b H ^ o�A�B mnW B t b HwE3A�NhH b)] i<=�;u=

W)m b o b B b"]L] A ] v ?<A W B&A t o B W ��A�B
O"P�Q�R1Q}S"R"U}S N�� b Hw=�s |�WTb E�?<; t �$gMH e�b B5Z5�TI�NhH�N ^<b)� Z5;L��A�o W ;u=&= W H¨r W�] ��A�B/�\=�;LH e �z;GA�B5s

b B�E�?<;>E b)] � b =@A1= b H ^ r ��b B�=�A�[zB&; ^ =
O"P�Q�R1Q�Q�R"U}S N a©W�]�mne�b H e/� B5Z&A ]�_ v ?<A W�^}W B$[hA t A�HM;u= _9|�W ? b H<H�� �"o ?���r�E�?}g t b H<H _ jl?<B&;Ls

=@Z5; b H�� ��r�gMZ5Z5HMA�B _"Khb ;GH<A�B a A�:wA�B _ � W H e i b H�fz;Gg�I ~<W B t b)] ;u= t = b H ^ � b HMs
e g b"e A"= mnW B\r � A"E3; m i};GH e o b B b)]G] A ] � H m A�B5A�H�E3A�rTi<=�Z5A t =



K A�;L?MA/N

O"P�Q�R1Q�O�R"U}S N N\=@Z&B5; ^ �\;LA�?<H I<� W E b"] b H ^ [ ]LW : b)] j b g�=@A"=
O"P�Q�R1Q)P�R"U}S N |�W ? b H<H�� � o�? ��r�EF?�g t b H<H�I�o b B b)]L] A ] ;G� b Z&; W H W)m ��H m A�B&A�HwE3A�r�i<=�Z5A t =z:}i

gw=@;GH e�b HJNz:w=�Z5B b E3Zh� b E�?<;GH<A
O"P�Q�R1Q���R"U}S N � ;Lª�A | A"=5=�A�H�I�r � A�A ^ g � NzH b)] i<=�;u=�:�i��z;LACB b B{EF?M;uE b"] � W�b�^ �zA"E W t �wW =�;LZ&; W H
O"P�Q�R1Q�¡�R"U}S N v ? W t b = ~ �q[zB&;LZ&��H<A�BCI`N r�; t �<] A v W i � � b t �<] A W)mXb �h;u=@Z&B5;G:<g<Z5A ^ r�i}s

=@Z&A t I p H Z&?<A��zA"=�; e H W)m�b j W H<H<A"E9Z5;LH e r � ;LZ{EF?
O"P�Q�R1Q�¤�R"U}S N v ? W t b =�r�E�?<H<A�ª�ACH}:<gMB e ACB _ NzH ^ B&A b = a A�;GH<;LH e A�B _ ��;uE�? b A ]�~ B5;GA ^ B5;>EF? I���H<s

Z5B W�^ gwE3Z&; W H¬Z W Z&?<A/o b B b"]L] A ]`b H ^ �z;>=@Z&B5;L:Mg<Z5A ^ o B W�e B b tkt ;GH e � b H e g b)e A
o b B{� W�^ s�j

O"P�Q�R1Q�§�R"U}S N j ]ub gw=D�zA�H ^�W B m ACB�I ~ g<H<ª�Z5; W H b"] A�� W�^ A ]G] ;LACB5g<H e A�;LHMA"=Do W =�Z�=�i<=�Z5A t =
O"P�Q�R1Q�U�R"U}S N ��;uE�? b A ] [hB5;GA�:wA ] I���g ] Z&; ] A���A ]�b)]Ge�W B&;LZ&? t =hE W Hw=�; ^ ACB5A ^�b =z;GZ5A�B b Z5;G��A t A�s

Z5? W�^ = W H�;LH ^ A3°wH<;GZ5A/=�i<=�Z5A t =
O"P�Q�R1O�V�R"U}S N a � K A�;u=�; e Iwo b B b)]L] A ] j W t �wW =�;LZ5; W H W)m �`;L��ACH<A"=5=
O"P�Q�R1O}S"R"U}S N v ? W t b =��$A tkt A3B ]�_ jl?<B&;u=�Z5; b H � b = � A�B5: b g<A�B _ � b B5Z5;GH � b ;LB b H ^ B5A"= _

�$A�B5HM? b B ^kK ;GA"=3I�o B W�e B b tkt ;GH e v W�W�] = mnW Bh�z;u=�Z5B5;G:<g<Z&A ^ ��g ] Z5; � B W E3A"=&= W B
j W t � g<Z5;GH e�� H��};GB W H t A�H�Z�=

O"P�Q�R1O�Q�R"U}S N ~ B b HMª��`A � ª�ATI p HJE W H�=@Z5B&gwE3Z&;L��A/= � A1E3;�°�E b Z5; W Hw= W"m b :�=@Z5B b E3Z ^<b Z b Z�i � A1=
gw=@;GH e Z5A t �wW B b"]`]GW�e ;>E

O"P�Q�RTS)R1U�Q N � ��� b H b"]�_ j�� � ��rTg<Z5Z&H<A�B�® �-^ ;LZ W B�= ¯ I
��H mnW B t b"] o B W E9A�A ^ ;GH e = W)m Z&?<A
a©W B5ªM=@? W���W H�o b B b"]L] A ] o B W E3A"=&=@;GH e�mnW BhN �

O"P�Q�R1Q�R1U�Q N � b H m B&A ^ �$B W i _�~ B b H<ª��zA ^ A�B&;uE�?w= _ j ]ub gw= �zACH ^}W B m A�B _ � b � ~ gwE�?w= _ v ? W s
t b = ~ �}[hB&;LZ5�CH<A�B _�Khb ;LHMA�B a A�:wA�B�I v ?MAh�zA"=@; e H W)m �z;>=@Z5B&;L:<gMZ5A ^ r�iM=@Z&A t =
slNzH ��H}Z&B W�^ g�E3Z5; W H�Z W¬~�p j ��r

O"P�Q�R1Q s Q�R1U�Q N � b H m B&A ^ �$B W i _�~ B b H<ª��zA ^ A�B&;uE�?w= _ j ]ub gw= �zACH ^}W B m A�B _ � b � ~ gwE�?w= _ v ? W s
t b = ~ �}[hB&;LZ5�CH<A�B _�Khb ;LHMA�B a A�:wA�B�I v ?MAh�zA"=@; e H W)m �z;>=@Z5B&;L:<gMZ5A ^ r�iM=@Z&A t =
slNzH ��H}Z&B W�^ g�E3Z5; W H�Z W�~�p j ��r�s K A��};>=@A ^ d-ACB�=@; W H�®«ACB�=5E�?<;GA�H<A�Hk; t |�b s
H}g b B S�U�U�O ¯

O"P�Q�R1O�R1U�Q N � b H m B&A ^ �$B W i _�~ B b H<ª��zA ^ A�B&;uE�?w= _ j ]ub gw= �zACH ^}W B m A�B _ � b � ~ gwE�?w= _ v ? W s
t b = ~ ��[hB5;LZ&��H<A�B _wKzb ;LH<ACB a AC:YACB�I�r�g tkt b B5i W"m j b =@AkrTZ5g ^ ;GA"=z;GH ~ p s
j ��r�s b �zA"=@; e H���A�Z&? W�^ mnW Bh�z;u=�Z5B5;G:<g<Z&A ^ r�i<=�Z5A t =

O"P�Q�RCP}R1U�Q N j ]ub gw=$�zACH ^}W B m A�B _�Khb ;GH<A�B a A�:wA�BCI}�hA���A ]LW�� t A�H�Z b H ^ � t �M] A t A�H�Z b Z5; W H
W)m�b j W tkt g<H<;uE b Z5; W H�o B W Z W E W�] s NzH � ��A�B�E3;>=@A\;GH ~�p j ��r

O"P�Q�R1��R1U�Q N ��;uE�? b A ]�~ B&;LA ^ B&;uE�?�I3r � B b E�? t ;GZ5Z&A ] g<H ^/a ACB5ª���A�g e A ��g<B �zH}Z&A�B�=�Z �g<Z&s<��g<H e
�wb B b)]G] A ] A�B$g<H ^ ��ACB5Z5AC; ] Z&A�B o B W�e B b tkt ;LACB5g<H e

O"P�Q�R1¡�R1U�Q N v ? W t b = ~ � [hB&;LZ5�CH<A�B�I v ?<A�N\E3Z5; W H�[zB b)� ? � W�^ A ] b = b �`;LH<ª�:wA�Z � A�A�H
Nz:w=�Z5B b E3Z K A ]ub Z5; W H�N ]Ge A�:<B b = b H ^ o B W E9A"=5=�s�N ]Ge A�:MB b ;>E�r � A"E3;�°YE b Z&; W H�=

O"P�Q�R�¤�R1U�Q N r�A�B e A�;<[ W B ]ub Z�E�?�I�o b B b"]L] A ] o B W�e B b t �zA���A ]GW�� t ACH}Z mnW B b\K A1E3g<B�=�;L��A xzg<s
t A�B&;uE b"] N ]Le�W B&;LZ5? t I b j b =@A�rTZ5g ^ i

O"P�Q�R1§�R1U�Q N �zA�H<HM;LH e r � B&g<Z5? _ [zA W B e r�; e�]y_`~ B b H<ª |�W ? b H<H<A1=3I�o b B b"]L] A ] N ]Ge�W B5;LZ&? t =
mnW B\r ] ;uE3;GH e � b =@A ^�~ ;GH b)] o ]>b E3A t A�H}Z

O"P�Q�R1U�R1U�Q N �zA�B&:YACB5Z � b g<ACB _ jl?<B5;>=@Z&; b H�r �wW B5B&A�B _ v ? W t b = �\B W�^ A ] I p H¬�z;u=�Z5B5;G:<g<Z&A ^
� W�e ;uE�r�; t g ]>b Z5; W H¬�\=@;GH e v ; t A acb B �



K A�;L?MA/N

O"P�Q�RTS�V�R"U�Q N����"�$g<H eTb B5Z&� _ � �)[hB&;LA�:wA ]y_ ��� K �g ^ A�I � �}Z&B b)�wW�]ub Z&; W H _ j W t :M;LH b Z5; W H b H ^
r �wb B{=@A�[zB&; ^ v A"EF?MH<; � g<A"= mnW B ��]G] ; � Z5;>Ez� W g<H ^<b B5i�d b)] gMA/o B W : ] A t =

O"P�Q�RTS�S"R"U�Q N�� �-[hB5;GA�:wA ]�_`a � �zg<:wA�B _ ��� K��g ^ A _ v �-rTZ �W B&Z5ª�g<? ] I v ?MA j W t :M;LH b Z5; W H
v A"E�?<H<; � gMA mnW B�o b B b"]L] A ] r �wb B�=�A�s@[hB&; ^ syo B5A"E W H ^ ;GZ5; W H<;LH ecb H ^ s@r W�] g<Z&; W H
W)m ol� � = W H¢��g ] Z5; � B W E9A"=5= W Bh� b E�?<;GH<A"= b H ^ a�W B&ª<=�Z b Z5; W H¢xzACZ � W B&ª<=

O"P�Q�RTS�Q�R"U�Q N KXW�]�m xz;LA ^ A�B t A�;*A�B _ o�A�Z&A�B KXW =5= t b H<;GZ5?�I ph� Z5; t b)] o b B b"]L] A ] N ]Le�W B5;GZ5? t =
mnW B/j W t � gMZ5;LH e�K A"E3g<B{=@;L��A ] i��zA3°�H<A ^�~ g<HwE3Z&; W H�=

O"P�Q�RTS�O�R"U�Q N Kzb ;LH<A�B a A�:wA�B�I � ;LH<A���A�Z&? W�^ ;Lª mF�g<B ^ ;GA mnW B t b)] A/NzH mnW B ^ ACB5g<H e =5= � AC��; m s
ª b Z5; W H���ACB5Z5AC; ] Z&A�BDr�iM=@Z5A t A

O"P�Q�RTS3P�R"U�Q N���;uE�? b A ] [hB5;LAC:YA ] IY[hB&; ^��¬b H ^ �wW ;GH}Z ��W B5;LACH}Z&A ^ t g ] Z5; ] A���A ]<b"]Le�W B5;GZ5? t =
O"P�Q�RTS���R"U�Q N�� �`[zB&;LA�:wA ]y_ j��`�wA�H e A�B _ r �`�w; tkt A�BCI � t � B W ��A ^ t g ] Z&; ] A9��A ]wb)]Ge�W B&;LZ&? t =

mnW B m g ]L] b H ^ = �wb B�=@A e B&; ^k� B W : ] A t =
O"P�Q�RTS�¡�R"U�Q N | �$�zA1=@A ]y_ ���X[ W tkt _ � � �\;LH ^}] A�B _ � �lo b A1EF? _lK � acb"] Z5ACB�Il� b g�=@Z5AC;LH<A

A�;LH<A1=$ª W t �wW =�;LZ&; W H b)] ACH��$A � AC;u=@ª b"] ª �g ] = mF�g<BDH<ACZ5� t W�^ A ]L] ;LA�B&Z5A\r�iM=@Z&A t A
O"P�Q�RTS)¤�R"U�Q N ~ B b H<ª��hA ^ A�B&;uE�?w=3I v B b Hw= mnW B t b Z5; W H©��ACB5Z5AC; ] Z&A�B\r�iM=@Z&A t A�I<d W H b"�<�<] ;Lª b s

Z5;L��ACHk��g � B W ��A ^ gMB b)] A�H�� b B{=@Z&A ]L] g<H e ACH
O"P�Q�RTS�§�R"U�Q N�NzH ^ B&A b =��`;u=@Z ]�_ � b B5ª�gw=�o b � ]GW � =@ª�;�I�o b B b"]L] A ] j b E�?<A¬� b H b"e A t ACH}Z W"m

b�K �\�D�©r
O"P�Q�RTS�U�R"U�Q N � B � ;LH¬� W ;G: ]�_ � b B5ª�gw=lo b � ]LW � =@ª�; _ jl?<B5;>=@Z5; b H KXW Z5?�ITo`N K v ITN¦o b B b"]L] A ]

K A ]>b Z&; W H b)] v W�W�] : W � b =q� b =�;u= mnW B�Z&?<A ph� Z5; t ;L� b Z5; W H b H ^ � H�Z5ACB � B&A�Z b Z5; W H
W)m o b B b"]L] A ] fhg<A�B&;LA"=

O"P�Q�R1Q�V�R"U�Q N | �W B e �zA"=�A ]�_<a�W�]*mne�b H ekK A�;>=@; e I v ?<A�r�i�H�Z5?<A"=�;u=Do B W : ] A t W)m o�A�Z&B5;�xhA�Z�=
O"P�Q�R1Q}S"R"U�Q N KXW :YACB5Z¢� b"]u^ ACB _ jl?<B5;>=@Z W�� ?¥�wACH e A�BCI v ?<A ^ s ^ ; t A�Hw=@; W H b"] �zA ] t ? W�] Z5�

A � g b Z5; W H W HJ= �wb B�=�A�[hB5; ^ =
O"P�Q�R1Q�Q�R"U�Q N�� ] ª W ��;uE�? ] ACB�IqxzA�g<B W H b"] AJxzA�Z5� � A�B&ª}syo b B b�^ ; e t ACH©��g t � B ] A�B&H<A�H�� W H

�zA�g<B&;u=@Z&;Lª�A�H
O"P�Q�R1Q�O�R"U�Q N a©W�]�mne�b H e K A�;u=�; e I � ] A t A�H�Z�= W"m b v A t �YW B b"] � W�e ;>E � j W�� ;LH e � ;GZ5?

j W HwE3gMB5B5ACHwE3i
O"P�Q�R1Q)P�R"U�Q N v � r�Z �W B&Z5ª�g<? ]�_ jl?<B
���wA�H e A�B _ r ���w; t¬t A�B�ITNzH b =�i t � Z W Z&;uE/= W�] g<Z&; W H mnW B

Z5?<A�=@;GH e g ]ub B&;LZ�i b ZDZ5?<A b H e g ]>b B �YW ;LH�Z W"m Z&?<A ] ; ^ ^ B5;L��ACH�E b �};GZ�i
O"P�Q�R1Q���R"U�Q N � ª�ª b B&Z\�\;LH ^}] A�BCI � H�� b B&; b H�Z�= _ j W t �wW =@;LZ&; W H b)] ;LZ�i b H ^ rTg<:w=@Z&;LZ&g<Z5; W H
O"P�Q�R1Q�¡�R"U�Q N v ? W t b =\� W HMª _ � ] B5;>EF? K��g ^ A�I o�A�B mnW B t b HwE3A�NzH b"] iM=@;>= b H ^cph� Z5; t ;L� b s

Z5; W H W"m xzg t A�B5;>E b)]G] i � H�Z5ACHw=@;G��A\o B W�e B b t =
O"P�Q�RTS)R1U�O N � � [hB5;GA�:wA ]�_ d
� v ?�g<B5H<ACB�I v ?<A ��� E3;LA�H�Zzr W�] gMZ5; W H W)m ~q] g<; ^ �hi}H b t ;uEC=

o�B W : ] A t =l:}ikZ&?<A�j W t :<;LH b Z5; W H v A"E�?<H<; � g<A
O"P�Q�R1Q�R1U�O N � ACZ5; ] rTZ � ] A�H _�~ B b HMª��zA ^ A�B5;>EF?w= _�Khb ;GH<A�B a A�:wA�BCI�N,=5=@g t � Z5; W H R j W t s

t ;LZ t A�H�Z K g ] A"= mnW B¢xzACZ � W B&ª<= W)m N\=�i}HwE�?<B W H W gw= ] i j W tkt g<H<;>E b Z&;LH e
N e A�H�Z�=

O"P�Q�R1O�R1U�O N v ? W t b =$r�EF?MH<A�ª�A�H�:<g<B e A�BCI�N��zA3°wHM;LZ5; W H W)m ��� E3;LA�H�E3i W)m o b B b)]G] A ] o�B W s
e B b t =$;LH���g ] Z5;Gs v b =�ª};GH e�� H}��;LB W H t ACH}Z{=

O"P�Q�RCP}R1U�O N � b Hw=�s |�WTb E�?<; t �$g<H e�b B&Z5� _ ��;>EF? b A ] [hB5;GA�:wA ]�_ �z;LA�B&ª K��W =5E�?<ª�A _ jl?<B&;Ls
=@Z W�� ?��wA�H e A�BCI�N¦o B W�W)mqW)m j W H���A�B e A�HwE3A mnW BlZ5?<A\j W t :<;GH b Z&; W H v A"E�?<H<;Gs
� g<A mnW BqZ5?<A'� b)�<]>b E3A ��� g b Z&; W H��\=�;LH e v W�W�] = W"m r�i t : W�] ;uE-j W t � g<Z b Z5; W H



K A�;L?MA/N

O"P�Q�R1��R1U�O N � b H m B&A ^ �\g<H ^ A _�KDW�]*m xh;LA ^ ACB t A�;GA3B _ o�A�Z&A�B KDW =&= t b H<;LZ&?�I ~wb =�Z5A�B�r W B5s
Z5;LH ekb H ^�KXW g<Z5;GH e�W H©[hB5; ^ = � ;LZ&?��z; b"e�W H b)] =

O"P�Q�R1¡�R1U�O N ��;uE�? b A ] [zB&;LA�:wA ]y_ o�A�Z&A�B p = � b)]>^ I K A t b B5ªM= W HcZ5?<A¬Nz:w=�Z5B b E3Z v ?<A W B5i
W)m N ^M^ ;LZ&;L��A b H ^ ��g ] Z&; �<] ;uE b Z5;L��A\r�EF? � b B5�/N ]Ge�W B5;LZ&? t =

O"P�Q�R�¤�R1U�O N jl?<B5;>=@Z5; b H¨r �YW B5B&A�B _ �zA�B&:wA�B5Z/� b g<A�BCI�j W B W�]L]ub o b B5Z&;LZ5; W H<;GH ekmnW B��z;u=�Z5B5;Gs
:<g<Z5A ^ � W�e ;>E�r�; t g ]>b Z&; W H W)m d/��r �Xjl;GB�E3gM;LZ�=

O"P�Q�R1§�R1U�O N �zA�B5:wA�B&Zh� b g<ACB _ jl?MB5;u=�Z5; b H©r �YW B5B&A�B�I K A ^ gwE9;LH e�KDW�]G] : b EFª p ��A�B5?<A b�^ ;LH
v ; t A�s a b B � � b =@A ^ �z;>=@Z&B5;L:Mg<Z5A ^ r�; t g ]ub Z&; W H � ;GZ5? pz� Z5; t ;L��A ^ ��HwE3B&A�s
t A�H�Z b)] r�Z b Z&A�r b ��;LH e

O"P�Q�R1U�R1U�O N o�A�Z5ACB$r ]ub ��ª W �<=�ª}i�I v ?MADd\;u=�;L:<; ] ;LZ�i/o B W : ] A t mnW BXrT;LH e�] A�snd b)] gMA ^ r�g<B myb E3A
®«��� m ® � _ i ¯&¯ I v ?MA�NhH b)] i<=�;u= b H ^ Z5?MA�o b B b"]L] A ] ;G� b Z&; W H W)m N ]Le�W B5;GZ5? t =

O"P�Q�RTS�V�R"U�O N�� ] B&;uE�? K��g ^ A�I<��g ] Z5; ] A���A ]�_�� ��Z5B b"�wW�]ub Z5; W H _wb H ^ r ��b B�=�A�[hB5; ^ ��A�Z5? W�^ =
O"P�Q�RTS�S"R"U�O N�� b Hw= K A e�] A�B _ � ] B5;>EF? K��g ^ A�Ih� b i W g<Z ph� Z&; t ;G� b Z&; W H � ;LZ5? N ]Ge A�:MB b ;>E

��g ] Z&; e B&; ^ ��ACZ5? W�^ =
O"P�Q�RTS�Q�R"U�O N��z;LA�Z&A�B�� b B&H b B ^`_ NzH e A ] ;Gª b � b�^ A�BCIl� W�^ A ] jl?<A1EFª�;LH e�mnW B�Z&?<A�� W�^<b)]

��g<s@j b"] E3g ] gw=$gw=�;LH e [ b g �¬� ] ; t ;LH b Z5; W H
O"P�Q�RTS�O�R"U�O N¨jl?<B5;>=@Z W�� ? o�� b g t _ � ] B5;>EF? K��g ^ ATI [ b g � �/N ^Mb)� Z&;L��A K A ]>b � b Z&; W H mnW B

Z5?<A���g ] Z&; ] AC��A ] r W�] g<Z&; W H W)m o b B5Z&; b"] �z;*��A�B5A�H�Z5; b)] � � g b Z5; W Hw= W H©r �wb B�=�A
[zB&; ^ =

O"P�Q�RTS3P�R"U�O N¨jl?<B5;>=@Z W�� ?�o�� b g t IYj W H}��A�B e A�H�E3A W)m Z&?<A�j W t :<;LH b Z5; W H v A1EF?<HM; � g<A mnW B
Z5?<A ~ ;GH<;LZ&A � ] A t ACH}ZDr W�] g<Z&; W H W"m o W ;>=5= W H�� = ��� g b Z&; W H

O"P�Q�RTS���R"U�O N���;uE�? b A ] �`gM:}i _�a�W�]*mne�b H e�� B&Z5A ] I ph� Z5; t b)] o b B b)]L] A ] ;G� b Z&; W H W"m � b =qd-A e�b =
N ]Le�W B5;GZ5? t =

O"P�Q�RTS�¡�R"U�O N�� b Hw=�s |�WTb E�?<; t �$g<H e�b B&Z5� _ ��;>EF? b A ] [hB5;GA�:wA ]�_ �z;LA�B&ª K��W =5E�?<ª�A _ jl?<B&;Ls
=@Z W�� ?��wACH e A�BCI�o W ;LH�Z � ;u=@A j W H���A�B e A�HwE3A W)m Z&?<A$j W t :<;GH b Z&; W H v A1EF?<HM; � g<A
mnW B,� b)�<]>b E3A � = ��� g b Z5; W H

O"P�Q�RTS)¤�R"U�O N¨[zA W B e r�Z&A ]L] H<A�B _ � b Z5Z&?<; b =¨r�EF?�g t b H<H _ r�Z&A myb H � b t :wA�B&Z�= _ v ? W t b =
�`g ^ � ; eM_ NhB5H ^ Z�� W�^ A _ � b B&Z5;LH �\;LAC? ] g<H ^¨Khb ;LHMA�B���A�? ] ? W B&H�I �zAC��A�s
]LW�� ;LH e ��g ] Z&;uE W t � g<Z&A�B�N �<�<] ;>E b Z&; W Hw= W H xzA�Z � W B5ªM= W)m�a©W B5ªM=@Z b Z5; W Hw=
�\=@;GH e x��/�`;G:

O"P�Q�RTS�§�R"U�O N�� b � ~ gwE�?w= _ �\A�Z5; ] r�Z � ] A�H�I��zA���A ]GW�� t ACH}Z W"mhb �z;>=@Z&B5;L:Mg<Z5A ^ ��;GH R � b �
j W t �wW HMA�H}Z

O"P�Q�RTS�U�R"U�O N |�W ? b H<H � � p :wA�B t b ;GA�B�I K A"E W ��A�B5i b H ^ v B b H�= b E9Z5; W H�� b H b)e A t A�H�Z\;LH
a B&;LZ5ACs W�� Z5; t ;L��A ^ � b Z b : b =�A�r�iM=@Z&A t =

O"P�Q�R1Q�V�R"U�O N¨r�A�B e A �\[ W B ]ub Z�E�?�I`�hA�B5;G�};GH e���� E3;GA�H�Zho b B b)]L] A ] o B W�e B b t =D:}i¢r�iM=@Z&A t b s
Z5;LH e j WTb B�=�;LH e r � A"E3;*°�E b Z5; W H�o b B b)]L] A ] ;>= t

O"P�Q�R1V}S"R"U)P N K A�;GH<A�B£� �gMZ5Z ]y_ ��;uE�? b A ] r�E�?<H<A�; ^ A�BCI�o b B b)]L] A ] N ^<b"� Z5;G��A�xzg t A�B5;>E b)]
r�; t g ]ub Z5; W H

O"P�Q�R1V�Q�R"U)P N��zA�H<H<;GH e r � B&g<Z5? _�~ B b H<ª |�W ? b H<H<A"=9I�o b B b"]L] A ]�KXW g<Z5;GH ehW)m d/��r � jl;LB{E3g<;GZ�=
� b =@A ^ W H¢xzACZ�� H ^ A � A�H ^ ACHwE3i

O"P�Q�R1V�O�R"U)P N��zA�H<H<;GH e r � B5g<Z&? _�~ B b H<ª |�W ? b H<H<A"= _ � gMB5ZlNzH�Z5B&A�;uE�?�I"ol� ��B W g<Z5ATI�N�o b B5s
b)]L] A ] �h;LA�B b B�E�?<;>E b)] r�A b s W"m s@[ b Z5A"= KDW gMZ5A�B

O"P�Q�R1V)P�R"U)P N�� b B5Z&;LH��\;LAC? ]�_�Kzb ;LH<ACBl��A�? ] ? W B&H _ � b Z&Z5?<; b =$r�E�?}g t b H<H I�o b B b"]L] A ] ��g ] s
Z5; �M] A�r�? W�W Z5;GH e�mnW B pz� Z5; t b)] j W H}Z&B W�] o�B W : ] A t = �zH ^ A�Bhx�� R"Q



K A�;L?MA/N

O"P�Q�R1V���R"U)P N¨jl?<B5;>=@Z5; b H�r�g<Z5Z&H<A�B _ jl?<B&;u=�Z W�� ?k[ W�]L] A�B _ o�ACZ5A�Bq�\B b gw=5= _ � ]>b gw=�s | �W B5H�� b HMs
e A _ �`g ^ � ; e v ? W t b = _ v ? W t b =zr�EF?MH<A�ª�A�H�:<g<B e A�BCI��zA�g<B&;u=�Z5;uE ph� Z5; t ;L� b s
Z5; W H W"m o b B b"]L] A ] j W t � g<Z b Z5; W Hw=

O"P�Q�R1V�¡�R"U)P N�NzH ^ B&A b = �`;>=@Z ] I"�\=�;LH e r�g<: ��b)e A1= mnW B-j b EF?MAzj W ?MA�B5A�H�E3i�j W H�Z5B W�] ;GH�o b B5s
b)]L] A ] � b Z b : b =�Akr�iM=@Z5A t =

O"P�Q�R1V�¤�R"U)P N�� b H m B&A ^ �$B W i _ �\A�Z&; ] r�Z � ] A�H I�r � A1E3;�°�E b Z5; W H b H ^kK A3°wH<A t A�H�Z W)m ~ ;GH<;LZ&A
� b Z b � W � xzA�Z � W B5ªM=-s b�K A ]ub Z5; W H b)] N �<� B WTb E�?

O"P�Q�R1V�§�R"U)P N�� b Z5? b B5;GH b r � ;LA"=9I ~ g<H<ª�Z5; W H b"] A r � AC��;�°wª b Z5; W H A�;LH<A1=¥� W tkt g<H<;Gª b s
Z5; W Hw= � B W Z W ª W�]L] =

O"P�Q�R1V�U�R"U)P N�o�A�Z5ACB�N ���\B b gw=&=3IlN �<�M] i�;LH e�b xhA � r�A b B�E�? r ��b E3A�o b B5Z&;LZ&; W HM;LH e ��A�s
Z5? W�^ Z W o b B b)]L] A ] v A"=�Z�[hA�H<ACB b Z&; W H mnW B\r�A � g<A�H�Z5; b)] jl;GB�E3gM;LZ�=

O"P�Q�RTS�V�R"U)P N�� b H m B&A ^ �$B W i�IwN ~ g<H�E3Z5; W H b"]qK A � ?<B b =@;LH ekW)m Z&?<A�N,=5=@g t � Z5; W H R j W t s
t ;LZ t A�H�ZDr � A"E3;*°�E b Z&; W H rTZ@i ] A

O"P�Q�RTS�S"R"U)P N � E�ª�? b B ^ Z�� W�] � _ �\A�Z&; ] r�Z � ] A�H�I NhHcNDZ5Z&A t � Z\Z W¢� t :YA ^©b�K A"=�Z5B&;uE3Z&A ^
d-ACB�=@; W H W)m r��\� b = b v b B e A�Z,� b H e g b)e A�;LH ~<W E3gw=

O"P�Q�RTS�Q�R"U)P N¨jl?<B5;>=@Z W�� ? o�� b g t I¥N ��g ] Z5;Gs��`A���A ] syN ]Le�W B5;GZ5? t mnW B Z5?<A ~ ;LH<;GZ5A�s
��] A t A�H�Z5s�r W�] g<Z&; W H W"m [hA�H<A�B b)] r�A"E W H ^ p B ^ A�B ��]G] ; � Z5;>E��z;���A�B&A�H}Z&; b"]
� � g b Z5; W Hw= W H¢N ^<b)� Z&;L��A�r �wb B{=@A�[hB&; ^ =

O"P�Q�RTS�O�R"U)P N�� b H m B&A ^ �$B W i _ � b � ~ gwE�?w= _ v ? W t b = ~ �`[hB&;LZ5�CH<A�B _ �$ACB5H<? b B ^ r�E�? �b Z&� _
� b Z5? b B5;GH b r � ;LA1= _ �\A�Z&; ] r�Z � ] A�H�I�r�g t¬t b B&i W)m j b =@A\rTZ5g ^ ;GA"=�;GH ~�p j ��r
s b �hA"=@; e H¢��ACZ5? W�^�mnW B,�z;>=@Z5B&;L:<gMZ5A ^ r�iM=@Z&A t =

O"P�Q�RTS3P�R"U)P N�� b ��; t ; ] ; b H ~ g�EF?w=9I v A"EF?MH W�]GW�e ;GA b :M? �b H e ; e ª�A�;LZ � W Hkr � A���;*°wª b Z5; W H<ACH ^ ;Gs
e ;LZ b)] A�Bh� b B ^ � b B5A

O"P�Q�RTS���R"U)P N�� ��[hB&;LA�:wA ]y_ o � p = � b)]>^ I v ACHw= W B�o B W�^ g�E3Z v i � A�r�g<:w= �wb E3A�r �<] ;LZ&Z5;LH e =
NzH ^ ��g ] Z&; ] A���A ] ��Z5ACB b Z&;L��A/��ACZ5? W�^ = ~<W B\NzHM;u= W Z5B W�� ;>E�o B W : ] A t =

O"P�Q�RTS�¡�R"U)P N¨[z?MA W B e ?<A�r �&Z5A m��b H<A"=&E3g�IwN ]Ge A�:<B b�W)m�~�]LW � H W t ; b"] =
O"P�Q�RTS)¤�R"U)P N�� ACZ5; ] r�Z � ] A�H I/N K A3°wHMA t A�H�Z K A ]>b Z&; W H r�g �<�wW B5Z&;LH e Z5?<A v B b H�=@;LZ&; W H

m B W t �zH}: W g<H ^ A ^ Z W � W g<H ^ A ^ j W tkt g<H<;>E b Z&; W H��$g}��A�B�=
O"P�Q�RTS�§�R"U)P N���;uE�? b A ] [hB5;LAC:YA ]�_ v ; ] t b H\xhA�g<? W A3��A�BCI"N�� W t b ;LH<s p B5;GA�H}Z&A ^ ��g ] Z&; ] AC��A ]

N ]Le�W B5;GZ5? t s � t �<] A t A�H�Z b Z5; W H b H ^ o b B b)]G] A ] ;L� b Z5; W H
O"P�Q�RTS�U�R"U)P N���;uE�? b A ] [zB&;LA�:wA ]y_`a b)] Z&A�B��zg<:wA�BCI v g<B&:<g ] ACHwE3A�r�; t g ]ub Z5; W H W H¨r �wb B�=�A

[zB&; ^ =h�\=�;LH e Z&?<A�j W t :<;LH b Z5; W H���A�Z&? W�^
O"P�Q�R1Q�V�R"U)P N |�W ? b H<H¢r�EF?�g t b H<H�I��\=@;GH e Z5?<A v ?<A W B5A t o B W ��ACB$r � v � �$p�mnW Bl��A�B5; m i}s

;LH e Z&?<A ^ A���A ]LW�� t A�H�Z W)m'b j W tkt gMH<;uE b Z5; W H�o B W Z W E W�] ;LH ~�p j ��r¬sDN
j b =@A�r�Z5g ^ iks

O"P�Q�R1V}S"R"U�� N�� b Hw=�s |�WTb E�?<; t �$gMH e�b B5Z5�TI��z; e ?<A�B p B ^ A�B ~ ;GH<;LZ&A � ] A t A�H�Z�= W H�r �wb B�=�A
[zB&; ^ =

O"P�Q�R1V�Q�R"U�� N v b"W �w? b H e<_ r�A W H e�] ; t � b H e<_ �`A"=�Z5A�B K �w�`; � =@ª�i`I v ?<A�o�ACB mnW B t b H�E3A W"m
o b B b)]L] A ] j W t � g<Z&A�B�=9I p B ^ A�Bhr�Z b Z5;>=@Z5;>E�= b H ^ N t ^Mb ? ] �4=$� b �

O"P�Q�R1V�O�R"U�� N��`A"=@Z&A�B K �l�`; � =@ª�i _ N �<� ;GAk� b H ^ A��`;GA m � W�W B&Z�I v B b H�= mnW B t b Z&; W H W)m Z5?<A
� B W H<A1EFª�A�Bqo B W�^ gwE3Z W"m � ^ A�H�Z5;>E b)] r�A�B5��ACB�=�Z W,bzK A ^ gwE9A ^ o B W�^ gwE3Z$r ��b E3A

O"P�Q�R1V)P�R"U�� N�o�;GA�B5B&A ~ ; W B&;LH<; _ �`A"=�Z5A�B K ���`; � =�ª}i _�a ACH<s | gMH e �\=�;LH _ N �<� ;GA$� b H ^ Ah�`;GA m s
� W�W B5ZCIlNzg<Z W s�j W B5B&A ]ub Z5; W H W)m � b)e s«ª ~<W Bkjlgw=�Z W t A�B�=��zA �wb B5Z&;LH e�~ B W t
r�A t ;Gs�� b B5ª W ��o B W E3A"=&=@A"=



K A�;L?MA/N

O"P�Q�R1V���R"U�� N¨r b =&EF? b �z; ]Ge A�H m A ]u^ Z _"KXW :YACB5Zl� b"]u^ A�B _ jl?<B5;>=@Z W�� ?k�wA�H e A�BCI�r ��b B�=�A\[hB5; ^ =3I
N �<�<] ;uE b Z5; W Hw=$Z W ��g ] Z5;Gs ^ ; t A�H�=@; W H b)] r�E�?<B �W�^ ;GH e A�Bho B W : ] A t =

O"P�Q�R1V�¡�R"U�� N�� b ��; t ; ] ; b H ~ gwE�?w=9I ~<W B t b)] �zA"=@; e H W)m-b � W�^ A ] syx j W g<H�Z5ACB
O"P�Q�R1V�¤�R"U�� N�� b Hw=�s |�WTb E�?<; t �$g<H e�b B&Z5� _ rTZ5A myb H©r�E�?}g ] Z5ATI�j W g �<] A ^ o B W : ] A t =-;GH���;Gs

E3B W =@iM=@Z5A t v A1EF?<H W�]LW�e i
O"P�Q�R1V�§�R"U�� N�N ] A�� b H ^ A�B o myb�� H e A�BCI�o b B b"]L] A ] j W tkt gMH<;uE b Z5; W H W H a©W B5ªM=@Z b Z5; W H�xzA�Z&s

� W B&ª<= � ;LZ&?¢j W t �<] A�� v W��wW�]GW�e ;GA"=
O"P�Q�R1V�U�R"U�� N�� ACZ5; ] rTZ � ] A�H�IlN\=&=@g t � Z5; W H R j W tkt ;GZ t A�H�Z K g ] A1= mnW Bk� b Z b s � W � xzA�Z&s

� W B&ª<=Ds � ;GZ5? b H � t � ? b =�;u= W H©j W t �<] A�Z&A�H<A"=&=
O"P�Q�RTS�V�R"U�� N�� ACZ5; ] r�Z � ] A�H _ � b � ~ gwE�?w=3I�N ~<W B t b)] ��ACZ5? W�^�mnW B � b B ^ � b B5A R r W"m Z � b B&A

j W sy�zA"=@; e H
O"P�Q�RTS�S"R"U�� N v ? W t b = r�EF?<HMA�ª�A�H�:<g<B e A�B�I v ?<A�N\���D­ � W�b�^ �z;>=@Z5B&;L:<gMZ5; W H¢r�i<=�Z5A t
O"P�Q�RTS�Q�R"U�� N |�b ��;LACB � = ��b B5� b}_ r�Z&A myb H K��W t A�B _<a b)] Z5A�Bhd W�e�] A�B�I�NzH � t � B W ��A t A�H�Z W"m

�¢E���; ]G]ub H �4=$�hH mnW�]>^ ;LH e N ]Le�W B&;LZ5? t
O"P�Q�RTS�O�R"U�� N¨r�Z5A � ? b H ��A ] ��ACB _�|�b ��;LA�B � = �wb B&� b IDjl?<A"E�ª�;LH e r�i<=�Z5A t o B W�� ACB5Z5;GA"=���; b

� H�Z5A e A�Bho B W�e B b tkt ;GH e



����������	�
 ��
���������
�����������
����� �
���!"
X# %��� �)(*
\+l���� �����!�.�0��&0C2 2*
52*
��
7 
98@����
��&0��&8@��(*��
���������
��

K A�;L?MA/�

O"P�Q�RTS)R1U�V � a�W�]�mneTb H e¬K A�;u=�; e IMo�A�Z&B5;qxzA�Z{= b H ^ N ]Ge A�:MB b ;>E�r � A"E3;*°�E b Z5; W Hw=
O"P�Q�R1Q�R1U�V � |w�W B e �hA"=@A ] I p H�Nz:w=�Z5B b E3Z5; W H W)m xzA�Z�=
O"P�Q�R1O�R1U�V � |w�W B e �zA"=@A ] I K A ^ gwE9Z5; W H b H ^ �zA"=�; e H W)m¢a A ]G] sn:YAC? b ��A ^¥~ B5ACA�s�E�? W ;uE3A

r�iM=@Z&A t =
O"P�Q�RCP}R1U�V � ~ B b H<��Nz:w=�Z5B&A�;LZ&A�B _ ��;uE�? b A ]�~ B&;LA ^ B5;uE�? _ � b Hw=@s |`�g<B e A�H o ] A � b H�I¬� b =

a A�B5ª���A�g e B5gMH}Z&; t A ��g<B �$A W : b EF?�Z5gMH e ��A�B&Z5A�; ] Z5ACB¥g<H ^ ��b B b"]L] A ] A�B
o B W�e B b tkt A

O"P�Q�RTS)R1U}S ��� b B&: b B b o b A"E�? S Iwj W HwE9g<B5B&A�HwE3i b = b � W�^<b"] ;LZ�i
O"P�Q�R1Q�R1U}S ���$;LB e ;GZk� b H ^}] A�B _ � b B&ª}g�= o b � ]GW � =@ª�;�Izr�N,�cI � ;LHMA r W B5Z&;LA�B&s v W�W�] : W �

syNzH � A�H ^ ACB5:wA"=5E�?<B&A�;L:<gMH e
O"P�Q�R1O�R1U}S � � B � ;GH�� W ;G: ]�_ � b Hw= p :YACB t b ;LA�B _ � b B5ª�gw=�o b � ]GW � =�ª};yI Q � a�W B&ª<=�? W��

�g<:wA�Bho b B b"]L] A ] ;u=�;LA�B&g<H e � W H�� b Z&A�H�: b H<ªM=@iM=@Z&A t A�H
O"P�Q�RCP}R1U}S � a A�B5H<ACB o W ? ] t b H<H�I�N �`; t ;LZ b Z5; W H W"m �z;>=@Z&B5;L:Mg<Z5A ^ r�; t g ]>b Z5; W H

��A�Z&? W�^ =
O"P�Q�R1��R1U}S ��� W t ;LH<;Gª [ W tkt _'� ª�ª b B&Z�� ;GH ^}] A�B�IhN a A b ª ] i�j W ?MA�B5A�H�Z¢d\;GB5Z5g b)]L] i

r�? b B5A ^ ��A t W B5i�r�E�?<A t ATI ~<W B t b)] r � A1E3;�°�E b Z5; W H b H ^ NzH b"] iM=@;>=
O"P�Q�R1¡�R1U}S ��� W t ;LH<;Gª�[ W tkt _�� ª�ª b B5Z �\;LH ^�] A�BCI)j b g�= b)] ;LZ�i�� b =�A ^ r � A"E9;�°�E b Z5; W H b H ^

j W B&B5A"E9Z5H<A"=&=Do B W�W)m W"mlb d\;LB&Z5g b"]L] i r�? b B5A ^ ��A t W B&ikr�EF?MA t A
O"P�Q�R�¤�R1U}S � a � K A�;u=�; e Iwj W HwE9g<B5B&A�H}Z v A t �wW B b)] � W�e ;uE
O"P�Q�RTS)R1U�Q ��� b)] Z5A�[zB W =&=@A _ jl?MB5;u=�Z5; b H�� ��r�g<Z5Z&H<A�BCI`N o b B b)]L] A ] N ]Le�W B5;GZ5? t mnW B�r�A�Z&s

W)m s�r�g �M�YW B5Z
jl?<B&;u=@Z&; b H�� �\r�g<Z5Z&H<A�BCI\o b B b)]G] A ] j W t � g<Z b Z5; W H W"m ��g ] Z&; �<] Acr�A�Z{=@s W)m s
r�g �M�YW B5Z

O"P�Q�R1Q�R1U�Q ��NzB&H ^ Z�� W�^ A _ � b B5Z t gMZ a A ^ ACª};GH ^ I o b B b"]L] A ] B&A"EF?MH<A�B�I v ?<A W B5;GA _ � b B ^ s
� b B5A _ r W)m Z � b B5A _ NzH � A�H ^ gMH e A�H

O"P�Q�RTS)R1U�O ��� b � ~ g�EF?w=9I ~ g<H<ª�Z5; W H b)] A r � A���;*°wª b Z&; W H A�;LHMA�B [hA"=&EF? � ;LH ^ ; e ª�AC;LZ�=�s
B5A e A ] g<H e

O"P�Q�R1Q�R1U�O � � ª}ª b B5Z¬� ;GH ^}] A�B�I$r�;>EF?MA�B5?<AC;LZ�=�s\g<H ^ �`A�:wA�H ^ ; e ª�A�;GZ�=�A�; e A�Hw=5E�? b�m Z5A�H�I � ;LH
�`;LZ&A�B b Z5g<B �g<:wA�B5: ] ;uE�ª

O"P�Q�RTS)R1U)P ��NzH ^ B5A b =��`;u=�Z ] � v ? W t b = r�E�?<H<A�ª�ACH}:<gMB e ACB �D��;>EF? b A ]/~ B5;GA ^ B&;uE�?�Iz�wg t
� H}Z � g<B m AC;LH<A"= o B W Z W Z�i � ACH mF�g<Bh� ���hN�r

�����t���6�r���t�4�t�!���6�L£U�r���b�b�r�r�b���_���t�U�\�r�_�AP �Z� ��� �\�u�b�r��£2�6�4� �u� �z�L�t�r��P:P!��¦�ñ!�r���,�t�


