
Nucleic Acids Research, v. 22 (1994) p. 4768-4778

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

243�5�687%9;:<7%=?>A@
B�CEDGFIHKJGLM?NPORQ%F�LTSVUXWEOXY[Z]\%^`_[a�bdceZ/fEf	ghCEi8ORj�k`L]QEORjl^`_�ORj�SVLTDnmORSVLoHpNdqhmrDnCEQEkts�j�CIDuFIHPJuL�vwFrm

x�y�z|{A} 7 {�~�}n{ 3
� HPj`UXk�OGHPS"ORD��lL]�8CEDuL]J�CEDXHPO/U��jrHPWEORDuU�HKJX��C]��g|LoNpHp��CED�jrH�Le^ � L]jrJuL	ghDn���E^�gh���I�EfE�]�`^�� � �ORS$LoHpN�q�UnLoHPDuL�s���L]j�QTHKC8v��`�RUn�]v�O/Fr�
��{t��} 5�� {A  9r9E¡n687

ghCES"i���J�ORD¢L]j`F�£¤jr��CIDnSVL]JXHPCEj � ��HPORj`�GO/U��jrHPWEORDuU�HKJX��C]��g|LoNpHp��CED�jrH�Le^ � L]jrJuL	ghDn���E^�gh���I�EfE�]�`^�� � �ORSVLoHpNdqhk`L]�`U�U¤NPORDRs¢�RUXOEv��`�RUn�]v¥O/Fr�
¦ 68§�7  �{ 7E¨ª©¬«��®t¯?¯�°

±�²r³l´¶µ¸·]¹AºE»�¼�H½F�FrORj¿¾ÀLTDnmEC]WÁ¾ÂC�FrOGN½UR^¬_[BÃ�Ä^AÅ�Æ?ÇGÈEÉpÊu^t_[L]JuLT�`LEUXO���j�j�CEJuLTJXHPCEjl^Ëh¾ÌLoNPQECIDXHPJnk�Sv
Í�ÎAºRÏ/·oÐ`Ñ]Ï

�ÒkrH½F�FrORj;¾ÓL]D�mEC]WVS"C�FrOGN�Ô�¼�¾Ó¾�Õ�k`LEU��`ORORj�FrORWEOGNPCEi8O/F�JnC	Ö`j`FÂi�DnCEJnOGHPj��GC�FIHKj�QÂQEORj�O/U
HPjÅ�ÆlÇGÈEÉpÊ?_[B��×�`U¤HPj�Q�Å�ÆtÇuÈIÉØÊAQEORj�CIS"OÙ_[BÃ��UXO/ÚI��ORj`�GO���DnCISÒJnk�O[Ëh�GC � O/Úr��F�LTJuL]�`LEUXOÃSVLoHPj�bJuLoHPj�O/F4�r�Ûa�ORj�j�ÜÝ�`F�Ftv;Þ�krH½U¶¼¢¾Ó¾ßHKj`��NP�`FrO/U$UXJuL]J�O/U[Jnk`L]J,S"C�FrOGNÝJ�k�OÁ�GC�FrCEj`U¶L]j`F4Jnk�OGHPD
��D�O/ÚE��ORj`��HPO/U	HPj�Å�Æ�ÇuÈEÉpÊ,QEORj�O/UR^�LEU¶à�OGNpNáLIU¶Jnk�Oi`LTJnJnORDnj`U,�âCE��j`FãHPj×Jnk�O$HPj%J�ORDnQEORjrH½�ÂDnORQ]HPCEjl^HPj`��NK�`FIHPj�Q¿DnORi8ORJXHPJXHPWEO�OGä�JnDuL]QEORjrH½�	i`LoNpHPj`FrDnCES¶H½��UXO/ÚI��ORj`�GO/U"L]j`FãJnk�O � krHKj�ORbd_�OGNPQ%LTDnj�C;S	CEJXHp�åv
ÞlC�LE�R�GCI��j%J¶�âCED¶i`CIJnORj%JåH�LæNÃUåO/ÚE��ORj`��HPj�Q¿ORDnDnCIDuU¶L]j`F4CED,��DGL]S"O/UXkrHp�âJuUáHKj�DuLoà�QEORj�CES¶H½��_[BÃ�
UXO/ÚI��ORj`�GOE^rHPJ¢LoNpNPCæà�U?�âCED�Jnk�O¶ÔdWIORDn�¶��jrNØHPmEOGNP�8Õ�i`C%U�U¤HP�rNØHPJX��C]�lHPj`UXORD�JXHPCEj`U�L]j`F$FrOGNPORJXHPCEj`U�CT�lHPj`FIHKbWEH½Fr�`LoNhjr�`��NPORCEJXH½FrO/U,à�HPJnkrHPjçL$�GC�FrCEjlvÄÞÝk�O"i`L]DuL]S	ORJnORDuUÃC]�|Jnk�O"¼�¾Ó¾*L]DnO¶O/UXJXHPSVLTJnO/FÂ�`U¤HPj�Q
L]i�i�DnCoärHKS$L]JnOGNP�ÓCEj�OVS�HØNpNpHPCEj¿jr�`��NKORCIJXH½FrO/U¶C]�¢L]j�j�CEJuLTJnO/FÓ_[B��èHPjçË��GC � O/Úr�L]j`FãJnk�O"S"C�FrOGNJnO/UXJnO/FãCEj¿LÓFIH�U�Y�C]HPjrJVUXORJ¶C]�Ù�GCIj%JXHPQ%U¶�GCEjrJuLoHPjrHPj�Q;L]�8CE��J"éEcE��^êfEfEf$jr�`��NKORCIJXH½FrO/URv;Þ�k�O¼�¾Ó¾
Ö`j`F�U[Jnk�O	OGäeLE�GJáNPC��RL]JåHKCIj`U[C]��L]�`CE��J¶ëEfrìíC]��Jnk�O"mrj�C]à�j4ÅÝÆ�ÇGÈEÉpÊ�QEORj�O/UR^?L]j`FÓL]i�i�DnCoärHPSVL]JnONPC��RL]JåHKCIj`U��âCEDÙLT�`CE��J"Z/f�ìVv[£dJ�LæN�UåC$Ö`j`F�U�UXORWEORDGLoNîi8CEJnORjrJXH½LoNpNP�Àj�ORàèQEORj�O/UR^lL]j`FïNPC��RL]JnO/U�UåORW%b
ORDuLoN?irN½LE�GO/U[à�ORDnOáHKj`UåORDnJXHPCEj�CED�FrOGNPORJXHPCEjãORDnDnCEDuU�L]j`FÂCEDÃ��DGL]S"O/UXkrHp�âJuU�SVLo���`O¶i�DnO/UXORjrJ�HPj�Jnk�O
�GCEjrJXHPQ%URv

ð



� �������	��
�����������

�������������! "��#%$'&)(+*���#,����$.-/��01$�&2$,3+#�4��� 506-�074'��89$,3+#:4'����;<;"��0=*�4.0>4'�?8A@B ";<;B�!$,�C(D "�E���>(+$�F�3+$E8C���!�
;54�3+#,�>�G�?4��C(D "(D "��0	$�&B�H$.-�F�;<��I>-�4'FJ4'�?8LK2M)NO0P�Q�G�����?�!�78R4'(S4ETVU	*��>8C��W���;"$.FR-����E(�$�&X4';"#,$.3D "(+*R-�0!Y
(+�Q�Z*��R 5������0!Y[06$'&\(6@B4�3+�%4'�?8]8�4'(^4'_?4,0P��07 50`�!3+�?�H 54';a <�b4.���H��-c�R;54'(D "��#%4��?8 "�E(+��3+F�3D��(+ <��#�(+*���06��8�4�(S4
 "�d4A3D$._��?06(%4'�?8fe^4'��(D$.-�4�(+��8Rg-�4'�R����3�Th�������������! "��#]$'&7(D*��Ai�jVkSl.mon7#.���R$.-��% 50���$�@p4�_q$,��(
r.s�t �!$.-/F�;"��(D��u ð YBv.w)4'�?8d4.0�0P���Z*xYB <(�0P��3DW���0>4.0�4'�d "-�F?$,3+(S4��C(>(+�Q0P(+_?��8y&\$,3�_q$,(+*d;54�_q$,3S4�(+$.3Dz
4'��8A�!$.-/F���(+��3V4'�?4�;"zR0P {0|(D���S*��� 5������0HT>}~��3+�7@���8E��0+�!3D "_?�/4��R��@��!$.-/F���(+��32-���(D*�$E8�&\$.3`;"$E��4�(+ "�R#
(+*R�7F�3+$,(+�� <�A�!$E8E "��#�#.������02 "�L����4'����$,(S4�(+��8yi�j�kSl.mon~�!$,�C(D "#:014��?8L(+3S4��?0P;{4'(D "��#�(+*R��-� <�C(D$�F�3+$,(+�� <�
0P�Q�G�����?�!��0HT

U	*���3D�24�3+��(P@�$VF�3+ <�?�! "F�4';?-���(D*�$E8�0�&\$,3��?�?8E "��#V#.������0!YE_?$.(+*/$'&x@B*R 5�S*c*?4�W��B_?�����> "���!$.3DFq$,3S4�(+��8
 "�E(+$|0PzR0P(+��-�0�(D*?4'(�4'�?4�;"zR0P�B���?��4'3+z�$,(+ {�	K2M2N�u���w�T�U	*R�	�?3S06(�;<$E��4'(D��0�06 "#.��4';50[ "�>K2M2N�;< "���aF�3D$.-�$,(+��3
0P�Q�G�����?�!��0[4'�?8>0PFR;" 5�H���6���?�H(+ "$,�?0��?0P <��#2(D���Z*R�� 5������0[0P�?�S*>4.0�������3S4�;�����(6@	$,3+�R0Bu��RY r Y:�'w�$,3	06(S4�(+ 506(+ {��4';
-���(D*�$E8�0Vu���Y?�CY?�.w�TaU	*��`0P���H$.�?8%4'F�F�3D$�4,�Z*J0+�!$,3+��0�4c�H��3+(^4' "��@B <�?8C$�@�$�&�K2M2N� <��W,4�3+ "$,�?0B@B4�z�0	 <�
$.3^8C��3�(+$78E���! 58E�B@B*���(+*R��3	(D*��~@B <�?8C$�@�_?��;"$,��#�0	(D$74`�!$E8C "�R#=$.3X41��$,�����!$E8C "�R#c3D��#. <$.�%��3+��WC <��@	��8= <�
u ð�s w\�ST��:(S4.8E���74��?87�L���x4.�S*�;{4'��u ðrð Y.��wCF�3D$.F?$�06��8>8C��WE 54'(D "$,�|&\3D$.- 4�W���3S4�#.�X�!$E8C$.�7��0+4'#,��4.0�4�@B4�zV$'&
8C��(D��3+-/ "�� <��#	(D*��	F�3D$._?4�_� ";< "(6zV(+*?4�(�(+*R�	@B "��8C$�@A 50[�!$E8C <��#2$.3���$.(�Ta�x4'(+��3�YC¡�3+ <_?0P��$�W�¢^£�¤.m"jRu ð v'wE�?06��8
4�0P "-/ ";54�3¥-��Q4.0P�R3+�a4,0�4¦F�4'3+([$'&§(D*��� "3Be^�!$E8C$,�7F�3+�!&\��3+���?�H��F�;"$,(SgEY._���([(+*��� "3x-���4,0P��3D�a8C {81��$,(�3D���G�R "3+�
(+*R�7�C��$�@B;<��8C#.�7$�&X4'�]4QW���3S4'#,�>�!$E8C$,��?0D4'#,�¨&\3D$.-�$,(+*���3=06$.��3^�!��0HT=��$:0P(V$.(D*���3V0D�!$.3D "��#�-���(D*�$E8�0
4'3D�23+��;54'(D��8c(D$7�!$E8C$,���?0+4�#.�V "��06$.-���@B4�zJu ð �CYE�.w�T�©¦���H���C(D;"z�Y,������3^4';¥�R��(6@	$.3D��0)u��RY ð �?Y ð�r Y ð �.w§4'�?8
�L4'3D��$�WL�S*?4' <�?07u ð ��Y ð ��Y ð �.w�*?4�W��7_?�����L�?06��8�(+$%4��?4';<zCª��>�H$E8C "��#���4'�?8L��$.�R���!$E8E "��#E�23+��#. "$,�?0!T`«��
F?4�3+(+ {�!��;{4'3�Yx(D*��7F�3+$,#.3^4'- ¡~�������L4'3D�¬uv s w��?��8�01#,������02 "�Ai�j�kSl.mon�K2M2Nh�?0P <��#%4��L4'3+��$�W%-�$E8C��;
&\$.3B(D*��V�!$E8E "��#73D��#. <$.��3D��;54�(+��8c(D$7(+*��)$.���`8C {0+�!�?0D0P��8>*���3+�:Y�4'��8�4=W���3+z>0P <-�F�;<���L4'3+��$�W>-�$E8C��;�&\$,3
(+*R�7��$.�����!$E8C <��#�3D��#. <$.�?0HT1®�*R��(+*���32;"$�$,�C <��#�&\$.3`0P <#.�?4�;502 "�%(+*��/K2M2N�$.3V�?0P <��#�@B "�?8E$'@ 0D�!$.3D "��#RY
(+*R��3+��3D��-�4� "�?02(+*R��FR3+$._R;"��-¯$'&|�!$.->_� <�� "��#%4�;";	(D*��%0+�!$,3+��074��?8q°�$.3/0P "#,�?4';{078C��(D���!(+�Q8± <��4�#, "W����
�!$,�C(D "#V(+$`F�3+$E8C���!�V4=�H$.*���3D���E(2e+F?4�3S06��g= "�E(+$V#.������0a0P��F�4'3S4�(+��8>_Cz7 <�C(D��3+#,���� 5�	3D��#. <$.�?0HTaU	*���$.��(DF���(
$'&|(+*� {01�?�?4';�F?4�3S0P <��#]0P(+��F��!$,��;58A_?�L4L;" {0P(7$'&|#.�����Q0!Ya��4.�S*b3+��F�3D��0P���C(D��8A_CzA <(S0=_?��#, "��4��?8y���?8
F?$�06 "(+ <$.�L@B <(+*� <��(+*R�7�!$,�C(D "#�TV���Ez�8C��324��?8��(+$,3+-�$>*?4�W��=3D���!���E(+;<zcFR3+$.F?$:0P��8�4'�L��;<��#�4��C()8CzE�?4'-/ 5�
F�3D$.#.3^4'-�-/ "��#2-/��(+*�$E87(+$²4.���H$.-�F�;< 506*7(+*� {0����?4';³0P(+��F�uv ð w�Ta´�(+*���3a-�$,3+��;" <��#.�� {0P(D 5��4�;";"zV-�$,(+ <W.4�(+��8
4'FRF�3+$:4.�S*���0B(+$>(+*� {0	�C <�?8c$'&�0P���������?�H�2F?4'3^0P <��#cFR3+$._R;"��-µ4�3+�`8C��0D�!3+ <_?��8� "�]uv,vCY?v.��YRv'�?Y?v r w�T

´����V4' <-¶$'&[(D*� 50	F�4'F?��3B 50a(+$>�!$,-c_R "����4�;";x(+*R�V4Q&\$,3+��-����C(D "$.�R��8¨-/��(+*�$E8R0�&\$.3�;"$E��4�(+ <��#7F�3+$,(+�� <�
�!$E8C <��#�3+��#, "$.��0��\(+*���0P�Q4'3S�S*2&\$.3[ "�� <(+ {4'(+ <$.�V06 "#,�?4';{0!Y.(D*���0+�!$,3+ "�R#~$�&�F?$�0D0P <_�;"�X�!$E8C "�R#~3D��#. <$.�?0HY.4��?81(D*��
�?�?4�;�8CzC��4'-� {�1F�3D$.#.3^4'-�-/ "��#>(+$�#.��(1(D*��7_?��0P(VF?4�3S06�.�� "�]4�06 "��#,;"�>06 "-�F�;<�1&\3^4'-���@�$.3D��$�&�}~ {8�8C���
�L4'3D��$�WA��$E8C��;50���})�L�L0Z�ST�}2�L�L0V*?4�W���_?�����b�?06��8A(+$�4'��4';"zR0P�%K2M)Npu ð �.w�Y�(+$L-/$E8C��;B�H��3+(^4' "�
F�3D$.(+�� "���\_� "��8C "��#/0P <(+��0B "�JK2M2N·u�CY§�'w�4'��8� "��FR3+$.(D�� "��4��?4';<z�06 50`uv,�CY§vG�EY§v.��Y§v.��Y§� s Y§� ð Y§�.v.w�T�U	*��
}2�L�¸@��=�?06�7(+$��?�?8�#,������0� "�i�j�kSl.mon	 50~->�?�S*�;{4'3D#.��3V4��?8�-�$,3+�7�H$.-�F�;<��I�(D*?4'�L(D*�$�06�7�?0P��8� <�
(+*R�7��4'3D;"zL})�L�¸@	$,3+�§Tc�� "���!�7$.��;<z�$,����06(+3^4'�?8L 50~-/$E8C��;";<��8¥Y?(+*��>})�L�¹ {024'FRF�;" <��8�(6@B 5�!��Y?$.���!�
(+$7(D*��V8C <3+���H(	06(+3^4'�?8�4'��8�(D*�����(D$7(+*��|�!$.-�FR;"��->���E(S4'3Dz`0P(+3^4'�?8§T	U	*��)_?4.06 5�2}2�L�p4�3S�S*� "(D���!(D��3+�B {0
 58E���C(D 5��4�;¥(D$�$.��3���4�3+;" <��3B@	$,3+�]uv,�.w�Y�_��R(~*���3+�= <(B 50B$.3D#�4'�R 50P�Q8� "�E(+$/4c06��3+ <��0¦$�&a;"$�$,F� "�R#�0P(D3+�?�!(D��3+�Q0
��º[ "#.�R3+�����V�!$,�C(^4' "�R "��#%��ICFR;" 5�H "(V06��_�-�$E8C��;50|&\$,3=��4,�Z*�$'&)(+*R���'���!$E8E$.�?074��?8&\$.3=#,������$�W���3D;54�F?0!T
«�(�4';<;"$�@�0¨&\$,3�(+*��LF?$:0+0P <_�;" <(6z�$'&` <�?0P��3D(+ <$.�?0�4��?8d8C��;"��(+ "$,�?07$'&` "�?8E "WE 58C�?4�;~�E�?�!;<��$.(D 58C�Q0¨@B <(+*� <�d4
�!$E8C$,��_?����4��?0P�`06�?�Z*/��3+3D$.3S0	-�4Qz73D��0P�R;"(	 <�%�!$.-�FR;"��(D��;"z`$.3BF?4�3+(+ {4';<;"z7 "���!$.3D3+���!(�(+3^4'�?06;54'(D��8�F�3+$,(+�� <�

v



0P�Q�G�����?�!��0V��06���/u�.��Y§�'�RY¥� r w��^T~U	*R��0P�>06���G�R���?�!��e+��3+3+$,3S0Dg�4'3D�>8C 506(+ "���!(	&\3+$,- 3D��4';x&\3S4�-���06*� &\(^0B4'�?8
$.(D*���3BF�3D$.#,3S4'-/-���8=3+�Q�!$E8C "�R#7��W����E(S0�n�j5¢�jR4';"(D��3+��4'(+ <W��~3D��4.8E "��#7$�&�(D*��2#.������(+ {�2�!$E8C�>��0P���>u��.�EY��G��w\�ST
«��=(D*���}2�L�AY� &R&\$.3���IR4'-/F�;"��Y�4~_?4,0P�B 50x$.-/ "(+(D��8V0P�?�S*7(+*�4'(�$,���	$�&¥(D*��7eS�H$E8C$.�?0Dg2 50�$,��;"zV(6@	$�_?4.06��0
;"$,��#�Y�(D*��V-�$E8C��;§�!$,-�F?���?0D4'(+�Q0	_Cz/0P�E "F�FR "��#7$,���V$'&�(+*��2_�4.0P�Q0¦ <��(D*��V�!$E8E$.��-/$E8C��;���0P <-� ";{4'3+;<z1&\$,3
 "��0P��3D(+ "$,�?0Z�^T�Ux$24�W�$, 581-/$E8C��;";< "��#�4��Cz`K2M)Ny06���������?�!��4,0�4~#.�����	@B <(+*=-�4'�Ez2��3+3D$.3^0�$,3�&\3S4�-���0P*R &\(S0HY
(+*R�LF�3+$,_?4'_� <;" <(Pzb$�&7(+*R 50c_?��*?4�WE "$,3� 50�06-�4';<;�T���$E8C��;50¨&\$,3��H��3+(^4' "�� <�C(D��3+#,���� {�/&\�Q4'(+�R3+��0�06�?�S*d4.0
3+��Fq��(+ "(D "W��[��IE(+3S4�#.���R 5��F?4�;" <�?8C3+$,-� 5�[0P�Q�G�����?�!��0[��© ��� 0S��u�.�EY��.�.w�Y���-���3D#.��8	&\3+$,-�@B*?4�(�@���3+�� "�� <(+ 54�;";<z
-�$,3+�V#.���R��3+ {�|-/$E8C��;50B8E��3+ <��#c(D*��7})�L� (D3S4' <�� "�R#cF�3D$E�!��8C�R3+��n�j5¢�j���0P(D "-�4�(+ <$.��$'&a(D*��=F�4'3S4�-���(D��3S0
$'&�(+*��`}2�L�AT

U	*��¬}2�L� @X4.0L(+3^4' "�R��8�$.� 4�F�F�3+$�IE "-�4�(+��;<z�$.���b-� <;";< $,���E�?�!;<��$.(D 58C�Q0/&\3D$.- (+*�� � �!$E�����E�
8�4�(S4'_�4.0P�%$'&�;{4'_?��;";<��8L#.�����Q0����2�����b©B�?8�8§Y�Fq��3S0P$,�?4';��H$.-�->���� {�!4�(+ "$,���Bu � s w��V4��?8A(+��06(+��8L$.�b(D*��
3+��-�4' <�?8C��3���4�_?$.��(V�,v r Y s.s,s �E�?�!;"��$.(+ {8C��0S�ST��� "���!� � �H$C�����E�= 50	�R$.(	&\��;<;"z/4'����$,(S4�(+��8�z���()���7T�©B�?8�8§Y
F?��3S06$.�?4�;��H$.-�->���� {�!4�(+ "$,�¥�SY,$.��3�3+��06��;"(^0B0P*�$,��;58�4,0+0P {0P(� "�� 58E���C(D &\zE "��#V(D*��V;"$E��4�(+ "$,�?0	$'&�����@d#.�����Q0
4'��8c*� "#,*�;" <#.*E(+ <��#V��3+3D$.3S0�4'�?8>$.3	 <�?�!$,�?0P {0P(+���?�! "�Q0� "��(D*��)8�4'(^4CT�º�$,3a��4.�S*��H$.�E(+ "#` "�>(+*� {0�(+��06(B0P��(�@��
�?06��8c(+*R���2 <(+��3D_� ?4�;"#.$,3+ <(+*�- u�� ð YEv.�.w�YC4`0P(^4'�?8�4�3S8�8CzE�?4'-/ 5�	F�3D$.#.3^4'-�-/ "��#2FR3+$E�!��8E��3+�B&\$.3X}2�L�L0!Y
(+$=���?8� <(S0	-�$:0P(	;< "����;<z=F?4�(+*%(+*�3D$.��#,*�(+*R�1*R 58�8C����0P(^4'(+�Q0¦$�&�(D*��`}2�L�AT
	B4,0P��8�$.��(D*��`0P(+$E�S*?4,0P(+ {�
-�$E8C��;�3+��FR3+��06���C(D��87_Cz7$,��3�}2�L�AY.(D*� 50�F?4�(+*�@B4,0�(+*R�����?06��8¨(D$>8C�!�?�R�24VF?4'3^0P�2$�&[(+*��V�H$.�E(+ "#V <�C(D$
#.������0B0P��F?4'3^4'(+�Q8�_Ezc <�C(D��3+#,���� 5��3+��#, "$.��0!T	´B&a4�_?$.��()v'� s ;54�_q��;";"�Q8c#.���R��0	 "��(+*R�2(+��06(�0P��(�Y�@	�~&\$,���?8
4'_?$,��(7� sGt�� $'&�(D*��>0P�Q�G�����?�!��02;54�_?��;"��8L4,01F�3D$.(D�� "�����!$E8C <��#�#.���R��02 "� � �H$C�����E����IR4.�!(D;"z�Yan�j5¢�j¥@B "(D*
F�3D���! 506��;"z/(+*��²0+4'-/�70P(^4'3D(V4'�?8L06(+$,F��!$E8C$.��0!T`N~F�F�3D$'IE "-�4'(+��;"z rGt @	��3D�1&\$,���?8�@B "(D*� "� ð�s �!$E8C$,�?0
$'&�(+*R�=06(S4�3+()�!$E8C$.�³Y r�t $�W���3+;{4'F�_Ez�4'(�;"�Q4.0P(�� s _�4.0P�Q0	$.3 r.sGt 4��?8�4'_?$.��( rGt @���3+�2-/ 50+06��8��!$,-��
F�;<��(+��;<z�T[º�$.3a��4.�S*>$'&x#,������0aF�3+�Q8C 5�!(D��8=_Ez=(+*R�~F?4�3S06��3	_��R(��R$.(	;{4'_?��;<;"��8= <� � �!$E�����E�CY�@	��F?��3P&\$,3+-���8
4=8R4'(S4�_?4.06�`0P��4�3S�S*c�?06 "��#`(+*���F�3D$.#.3^4'-	B�xNV�EU � u���v�w§4'�?8c(D*��2F�3D��8C {�!(+��8=FR3+$.(D�� "�/0P�Q�G�����?�!��T�U	*��
3+�Q0P��;<(S0� <�?8C {��4'(D�2(+*?4�(B-�4'�Ez7$'&�(+*R��0P�`4'FRFq�Q4'3B(+$7���?�!$E8C�V�E��$�@B��FR3+$.(D�� "��0!Ta«���4.8R8C "(D "$.�³Y�(+*���3D�V4'3D�
0P��W���3S4�;q <�?0P(^4'�?�H��0�@B*���3+�)(+*��)}2�L��06��#.#,��0P(^0	 "�?06��3+(D "$,�c$,3�8C��;"��(+ "$,�7��3+3D$.3^0� "�/(+*���;54�_q��;";" <��#V$'&[(D*��
�!$,�C(D "#�0HT

U	*��V-�$�06(�8C 506(+ "���!(+ <W��24,0PF?���!(^0	$'&�$.��3B@�$.3+�/4'3D�V(+*��V�H$.-�F�;<��IE "(6zV$'&�(+*��2 <�C(D��3+#,���� {�¦-�$E8E��;§4'�?8
(+*R��0P <-�F�;" {�! "(�z�$�&�(+*��/$'W���3S4';<;a}2�L� &\3S4'-/��@	$,3+��&\$.3²�!$.->_� <�� "��#��!$E8C "�R#�-���4,0P��3D��0V4'�?8b06Fq�Q�! �§�
0P���?0P$,3S0=(+$%F�3+$E8E�?�!���?06�!&\��;aF?4�3S0P�Q0!T%U	*����) "(+��3+_� �4';<#.$,3+ "(D*�-p3+��F�;54,�!��02(+*������Ez�8E��3+�6��(+$,3+-�$%06(PzE;"�
8CzE�?4'-/ 5�=F�3D$.#.3^4'-�-/ "��#%4'FRF�3+$:4.�S*y <�A(+*R 50=�H$.->_� "�?4�(+ <$.��$'&)�!$E8C <��#L-���4,0P��3D��0V4'�?8b06Fq�Q�! �§�/0P�����
0P$,3S0HT~Ux$�8C��-�$.�?06(+3^4'(+�V(D*��74,8CW,4'�E(S4'#,��0~$�&	��ICF�;< 5�! <(+;<z7-�$E8C��;< "��#7(D*��`0P(+3D�?�!(D��3+��0B "�%(+*��` "�E(+��3D#.���R 5�
3+��#. "$,�xY�@	�)4';{0P$V(+3^4' "�R��8c4��?8c(D��0P(D��8c42->�?�S*70P <-�F�;<��3�})�L� (D*?4'(�8C {8¨�R$.(	 <�?�!;<�?8C��4V0P$,F�*� 506(+ {��4'(D��8
 "�E(+��3+#.���� 5�V-�$E8C��;�Y¥_���(V "��0P(+�Q4.8L3+��;< "��8�$,��;"zL$,�(D*���06(S4�(+ 506(+ {��02$'&B(D*��/�!$E8C$.�]-�$E8C��;{0=��º� <#.��3D� ð �^T
®�*� <;"�V(+*� {0	-�$E8C��;§F?��3P&\$,3+-���8����� "(D�2@	��;";x4�;506$���4'_?$.��(`� sGt ��IR4.�H(+;"z��!$.3D3+���!(H�SYE$.��3�-�$.3D�V�!$,-�F�;"��I
}2�L��F?��36&\$.3+-/��8�0P <#.�� o�§��4��C(D;"z>_q��(+(+��3�T

�����������������������! "�#�!$��"��%&��'�(��#)*�&���+�-,.��'& + +�/���0�� ��21�34���+3-'&$�5
'�$6�+���7�+�!5��
5+�!�03-5
��8�'����:9<;�=&>@?!A/8����
5�3B$����C���! D(E'� �FG��$����
'�$��+���H�� "��3-$�3-$�%�5+�!�H9I��8�'����HJ2K&K�KH%&�!$��!5�?�L���57'�$��-,@M�;�>N��)��������B,O�#'� + ��2���/A�L7�P8��!�-3-�!Q��R�+���S�T;�K&>U3-5��.F�'� ��� +�2�S�B3-5��+34�
���! I(E'& +FV��$����H�!5��+3-FG�S�+��W

�



� � �V���J��
��

� �
	����������������	������! #"$�&%(')������*+��',�$-&. /102��"
N~�%}2�L��&\$.3)K2M2N�F?4'(D(+��3D�?0¦#,������3^4'(D��0~06���������?�!�Q0	$'&�N=Y�3�Y?U 4'�?8¡)0�4.���!$,3S8C <��#>(+$/4¨3^4'�?8C$,-
F�3D$E�!��0+0HT	U	*R�V0P <-�F�;"�Q0P(�}2�L� ��0P��8� "�/(+*� {0�3+�Q0P��4�3S�S*� 50a ";";<�?0P(D3S4�(+��8c <��º� <#.��3D� ð 4'�?8��!$,�?0P {0P(^0	$'&�4
�!$,;";"�Q�!(+ <$.��$�&a3+ <��#�0HY?4';";[�H$.�����Q�!(+��8�(D$>4c�!���C(D3S4';[06(S4�(+��T � 4.�S*�3D "��#7F?$:0+0P�Q0+0P�Q0~$.���`$.3�-�$.3D�V}2�L�L0
@B*�$:0P��0P(D3+�?�H(+��3D�B 50x��0+06���C(D 54�;";"zV(D*��B0D4'-��X4.0�(D*?4'(���0P��8= <�7$.��3�@�$.3D�=$.�7-/$E8C��;";< "��#BFR3+$.(D�� "�=&�4�-� ";< "��0
uv,�'w�TaU	*���3+�) 50�$,���`�!$E8C$,��})�L� &\$.3B��4,�Z*>$'&�(+*��|� ð K2M2N�(D3+ "FR;"��(^0�(D*?4'(��H$E8C�2&\$.3B4�-� "�R$74.�H 58�0�4.0
@	��;";x4,0~4=3D "��#>@B*� {�Z*�#,������3^4'(D��0¦(D*��V "�E(+��3D#.���R 5�B3+��#, "$.�%4��?8� <(S0�4§4����C <��#/0P(+$,FL4��?8�06(S4'3D(2�H$E8C$.�?0HT

U	*���3S4'��8C$.-�F�3+$E�H��0+0��?06��8c_Ez=(+*R�2}2�L�¶(D$1#,������3^4'(D�24V0P�Q�G�����?�!�B$'&[�E�?�!;<��$.(D 58C�Q0� {0�423^4'�?8C$,-
@B4�;"��06(S4�3+(+ <��#> "��(D*��V-� 58�8E;"��$'&�4��Cz�$�&�(D*��`}2�L�L0!TaN)0+0P�R-��~@��V_q��#. "�%4�(~(D*��`�!���E(+3S4�;x06(S4'(D�`4'�?8
���E(+��3|4'�Ez�$'&X(+*��>3+ <��#�02_Ez�(D3S4�W���3S06 "��#/$.���>$'&X(+*��>4�3+3+$�@�0`0P*�$�@B�� "�]º� "#,��3+� ð T � 4,�Z*]0P�?�S*65H£�¤.£P¢
£87+¤:9;5�n"£�n5l:9c*?4.0V4��A4,0+0P$E�H 54'(D��8F�3D$._?4�_� ";< "(6z%4'�?8L(+3^4'�?06 "(D "$.��0|$,��(V$'&X(+*��>�!���C(D3S4';�0P(^4'(D��4�3+�>�S*�$�06���
4'(73^4'�?8E$.- 4.���H$.3S8E "��#L(D$L(+*���06��F�3+$,_?4'_� <;" <(+ "�Q0c��(D*���z]0P��- (+$L$.�R�.�ST]º�$,37��IR4'-�F�;<��Y�4�(D3S4��?0P <(+ "$,�
;"�Q4.8C <��#A(+$](+*���N2N�3��!$E8E$.��-�$E8C��;2}2�L� #.������3S4'(D��0c(D*��L(+*�3D�����E�?�!;<��$.(D 58C�Q0cN2N�3 @B "(+*�W���3+z
*� <#.*dF�3+$,_?4'_� <;" <(Pz 4'�?8�(+*R���xY2@B "(D*�F�3+$,_?4'_R ";" <(6z ð Y2-�4'����07(+*���(+3^4'�?06 "(D "$.�d_?4,�Z�¬(+$b(+*��]�!���E(+3^4';
0P(^4'(D��Tf����_�0P���������E(+;<z�YB4����@�(+3^4'�?06 "(D "$.��$,��(�$'&²(+*����!���C(D3S4';)0P(^4'(D�L 50�06��;"���H(+��8b3S4'��8C$.-�;<z¬4'�?8
 "��8C��F?���?8C���C(D;"z�$�&B(+*R�=F�3D��WC <$.�?0�(+3S4��?0P <(+ <$.�xT<3a*�$�$�06 "��#�$,���7$'&X(+*��²� ð �!$E8C$,�-�$E8E��;50B3+��F?��4�(+��8E;"z
3+�Q0P��;<(S0� "�/4�eD3S4'��8C$.-�#.���R��gCTaU	*���#.�����~��W����C(D�?4';<;"zV(+��3+-� <�?4'(D��0���F?$.�/���C(D3+z7 <�C(D$1$,����$'&[(+*R�~3D "��#:0
_?��;"$�@¬(+*��)�!���E(+3^4';?06(S4'(D��TaU	*���F�3+$,_?4'_R ";" <(6z7$'&[06�?�S*�4V(+3S4��?0P <(+ <$.�> 50�&�4' <3+;"z>06-�4';<;�T>=²´����)0P(D$.F��H$E8C$.�
}2�L� #.������3S4�(+��0V_?$.(+*9U�N2Nh4��?8AU~¡)N=Yx��4,�Z*]4.���H$.3S8E "��#�(+$% "(^0)&\3D���������?�!z%$'&�$E���H��3+3D���?�!�7 <�yi�j
kSl.mon+Y�4'�?8b(+*��%$.(D*���3>U[N|¡`Ta«��b(+*��%0P <-�F�;<��}2�L�AY�406���������?�!�/$'&V�E�?�!;<��$.(D 58C��0V3+��FR3+��06���C(D "��#�4��
 "�E(+��3+#.���� 5�a3+��#, "$.��4'3+��F�3D$E8C�?�!��8> "�?8C��Fq���?8C���E(+;<z=4��?8�4�(�3^4'�?8E$.-�_Cz7;<$�$.F� <��#= <�c(D*��206(S4�(+��;54'_?��;<;"��8
eS«��E(+��3D#.���R�2-�$E8C��;{gCT�M~��IE(�YC(D*��`0P(^4'3+(��H$E8C$.�J}2�L��#.���R��3S4�(+��0	�� <(+*���3BNaU~¡`Y¥¡2U~¡�$,3�UBU~¡`Yq��4,�Z*
@B "(D*L(+*��>4�F�F�3D$.F�3D 54'(D�cFR3+$._�4'_� <;" "(6z]��UBU~¡h {0~W���3+z�3^4'3+�> "�Ai�j�kSl.monP�ST7NO(D3S4��?0P <(+ "$,� {0~-�4,8C�=_?4,�Z�
(+$`(+*��)�!���E(+3^4';§0P(^4'(D�V4'�?8>(+*��2@B*R$.;"��F�3D$E�!��0+0	3D��F?��4'(D��8%n�j5¢�j�#.���R��3S4�(+ "$,��$'&�06��W���3^4';?3S4��?8C$.-·�!$E8C$,�?0
&\$.;<;"$�@	�Q8c_Cz�4'��$,(+*���3B <�C(D��3+#,���� {�~3+��#, "$,��4��?8�06$7$.�xT�U	*� {0	���C(D "3D�2F�3+$E�H��8C��3D�1FR3+$E8C�?�H��0~4706���������?�!�
$'&³�C���!;"��$,(+ {8C��0x(+*?4�(� {0a0P(S4�(+ {0P(+ {��4';<;"z`0P <-� ";{4'3[(+$`4V�!$.�E(+ <#2$'&�i�j§kSl.mon�K2M)N��!$.�?06 506(+ "�R#1$�&³41�H$.;";<���!(D "$.�
$'&�#.�����Q0	 "�E(+��3^0PF?��3S06��8c@B <(+*� "�E(+��3D#.���R 5�~3D��#. <$.�?0HT

� 4.�S*�3S4��?8C$.-·@B4';<�c*�4.0B4=@	��;";"��8C�!������87F�3+$,_?4'_� <;" <(Pz>8E��(+��3D-� "�R��8=_Cz>(+*R�2F�3+$,_?4'_R ";" <(6zcF?4�3S4�-����
(+��3S0�$�&¥(D*���}2�L�AT,U	*� 50[F�3+$,_?4'_� <;" <(PzV {0� "�EW���3+(D��8V4'�?8=��-�F�;"$�z���82(D$2;"$E��4�(+�B(D*��B_?��#. <���� "�R#V4'�?87���?8R0
$'&[#,������0HT�º�$.3X41#, "W����/�!$.�E(+ <#V$'&�i�j³kSl.mon�K2M2N`Y.(+*��)-�$�06(�;" <����;"zV3S4��?8C$,-f@X4';"�7(D*�3+$,��#.*�(D*��2})�L�
(+*�4'(V#.���R��3S4�(+��02(+*R 50206���G�R���?�!�7 {02��4';{�!��;{4'(+�Q8�@B "(+*]4�8CzE�?4'-� {�2F�3+$,#.3S4�-�-� <��#�-���(D*�$E8��E��$�@B��4.0
(+*R���2 <(+��3D_� �4';"#,$.3D "(+*R- ��8C��0+�H3+ "_?��8� <��u � ð w���06���/4';506$bu�v.�'w\�ST>U	*�� �) "(+��3+_� �4';<#.$.3D "(D*�-p#.���R��3S4�(+��0`4
F?4�3S0P�/$'&)(+*����H$.�E(+ "#RYBn�j5¢�jx;{4'_?��;{01#.������01 <�A(+*R��K2M2Nh_CzL {8C���E(+ o&\zC <��#�Fq$,3+(D "$.��0=$'&�(+*R��F?4'(D*b(+*?4�(
_?��#. <�c@B <(+*>(+*��)0P(^4'3D(B�!$E8C$,��4'(�(+*������?87$'&[(D*��� "�E(+��3D#.���� {��3D "��#RYGF�4.0+0	(D*�3+$,��#.*�0P��W���3^4';?4�-� "�R$V4.�! {8
�!$E8C$,��}2�L�L0!YR4'�?8�3+��(D��3+��(D$c$,���=$�&a(+*��`06(+$.F��H$E8C$.�?0�4'(�(+*R�=_?��#. <���� <��#7$'&a(D*��= <�C(D��3+#,���� {�¦3D "��#RT
U	*��V-�$E8C��;qF�4'3S06��0�4=#.�����V <��$.���`8C <3+���H(+ "$,��$.�R;"z�4��?8�(+*E�?0��?�?8�0�4';<;¥#,������0	$,��(D*��`8C "3D���!(X0P(+3^4'�?8§T
Ux$�;"$E��4�(+�7#,������0B$.�L(D*��=$,F�F?$�0P <(+�/0P(D3S4'��8¥Y¥(+*R�=3+��W���3S06�=�H$.-�F�;<��-��H�C()��N 4'�?8LU� <�C(D��3S�S*?4���#.��8§Y�¡
? ����3-5H�� +'&8���8*3B�-3-�I,V3-5P �'���%&���-, 1��!���! +F�3-$��21 8�, �+�*�@$ �*F@8��! H'S( 3-$��+�! �%��!$*3 �6 ��!%�3-'&$�5.1�3-Q 341��/1 8�, �+���@$���F@8��! H'�(

��'�1�'&$�5�3-$ ���I,���34�!���
��'�$���3B%6'�(�@BABCED�FHGBI�JLK6W

�



A A A

A A C

A A G

T T T

Total of
61 triplet
models

Stop codons

Start codons
Intergene

model

Begin EndG
C
T

A
G
C
T

A
G
C
T

A

G
C
T

A
G
C
T

A
G
C
T

A

G
C
T

A
G
C
T

A
G
C
T

A

G
C
T

A
G
C
T

A
G
C
T

A

G
C
T

A

� HPQE��DnOÓZEq¶¼¢¾Ó¾ L]Du��krHPJnO/�GJn��DnO	�âCEDÄLïi`L]DuUXORD,�âCED"Å�Æ�ÇuÈIÉØÊ�_[B�� à�HPJnkçLÂU¤HPS"irNPO$HPj%JnORD�QEORjrH½�$S"C�FrOGNdvÓÞ�k�O
Ç��������
	EÉ����	����,Ô�UXk`LEFrO/FÓ��HPDu��NPO]Õu^AQEORj�ORDuL]J�O/U�j�C�jr�`��NPORCEJXH½FrO/U�L]j`FïH½U[�`UåO/FJ�CÁ�GCEj�j�O/�GJ�LæNØNhJ�k�OÄS	C�FrOGN½URv¶Þ�k�O��Z$JnDXHPirNPORJ"CED¶�GC�FrCIj¿S"C�FrOGN½U"LT�`C]WEO$Jnk�OÁ�GORjrJnDuLæNÃUåJuL]JnOVLæNØN�k`LoWEO	H½FrORj%JXH½�RLoN[UXJnDn�`�GJn��D�O/UR^hUXk�C]à�jãHPj�FrORJuLoHpN�âCED�Jnk�O��GC�FrCEj;���[g¢v � ÚE�`LTDnO/U,DnORi�DnO/UXORjrJ¶SVLoHPjçUåJuL]JnO/U�?FIH½L]S"CIj`F�UÄFrORj�CIJnOLUXJGL]JnO"à�k�ORD�OÁLïj%�`��NPORCEJXH½FrO
�RL]jÂ�`O[HPj`UXORD�JnO/FÂ�`ORJXà�ORORjÀ�GCEj`UXO/�G��JåHKWIO��GC�FrCEjÂj%�`��NPORCEJXH½FrO/Uáà�k�ORDnO/LEU���HPDu��NPO/U�QEORj�ORDuL]JnO[j�C$jr�`��NKORCIJXH½FrOVL]j`F
�RL]j��8O��`UXO/F×J�C�FrOGNKORJ�O;CEj�OãC]�ÄJnk�OãJnk�DnORO�jr�`��NPORCEJXH½FrO/URv�ÞÝk�O�JnkrH½�nmrj�O/UnUÂC]�¶Jnk�O;L]DnD�Cæà�U¶HPj`FIH½�RL]JnO4Jnk�O
�âDuLE�GJXHPCEj$C]�îUXO/ÚI��ORj`�GO/UÃSVL]mIHKj�Q¶Jnk�O[QTHKWIORj�JnDuL]j`U¤H½UXJåHKCIjlvîÞÝk�O�HKj`UåORDnJ¢UXJuLTJnO�HPjJnk�O�S¶H½F�FINPO�C]�AJnk�O�HPj%JnORD�QEORjrH½�
S"C�FrOGN�Ô�FIH½L]S"CEj`F8Õ�i�D�C�Fr�`�GO/U�DuLTj`FrCES UXO/ÚI��ORj`�GO/U��âDnCESªL"�`LEUåO�FIH½UXJ�DXHP����JXHPCEj;O/UåJXHPSVL]JnO/Fï�âDnCES�Jnk�O"LE�GJn�`LoN
FIH½UXJnDXHP����JXHPCEjãC]�h�`LEUXO/UÃHPjÓJnk�O,HPj%JnORD�QEORjrH½�¶DnORQ]HPCEj`UÃC]�|J�k�O�JnDuLæHKjrHPj�QUXORJovÙÞÝk�O��âCE��D��`LEUXO/U�k`LoWEO¶LoNPS"C%UXJ�Jnk�OUnL]S	O���DnO/ÚI��ORj`�G�Ev
4'��8 3¬ "�E(+��3^�Z*?4���#.�Q8¥Y�4��?8�(D*��`0P���������?�H�23+��W���3S0P�Q8q�� {0	F?4'3^0P��8%4.0��6�?0P(�8C�Q0+�!3D "_?��8¥T

� � ������'�� . / 02��"

r



������� ��� 	�
�� ������ ������� ��� 	�
�� ������ ������� ��� 	�
�� ������ ������� ��� 	�
�� ��������� ����� ����� ��� ����� ����� ��� ����� ����� ��� ����� ���������� ����
 ��� � � � � � ��� ��!#" $�� � � � % ����� ��!#� � � � � � $ &���� ' ' '����� ����
 � � � � � % � ��� ��!#" � � ( � � ( ����� ��!#� ��� ) � � * &���� ' ' '����� ��
�� = � $ � � $ � ��� ��
�+ = � = � � * ����� ,.-/
 � � � � � � &���� &0��1 � � $ � � $���2& ��
�� � � $ � � � � �3& ��
�+ ��� = � � � ���3& ,.-/
 � � = � � $ &��3& &0��1 � � � � � ���� � �415� )�� � � � % �6� � ��!/� )�� % � � ( �.� � �.17� )�� � � � * &�� � ' ' '���6� �415� )�� � � � ( �6�6� ��!/� � � ) = � = �.�6� �.17� )�� $ = � ) &��6� &819+ � � $ � � (���6� :��;1 � � % � � * �6�6� ��!/� ��� = = � ) �.�6� �.17� = � $ � � ( &��6� ����
 )�� * � � %��� & :��;1 )�� * � � � �6� & ��!/� = � ( � � ( �.� & �.17� = � � � � % &�� & ����
 )�� � � � ������ &�<�1 )�� � � � $ �6��� �.!/� = � ) � � * �.��� =215� )�� ( � � � &���� :��71 )�� % � � $���.� &�<�1 � � $ � � * �6�.� �.!/� ��� % = � ) �.�.� =215� = � % � � ( &��.� :��71 )�� ( � � %���.� &�<�1 = � � � � � �6�.� �.!/� = � � � � ( �.�.� =215� )�� $ � � % &��.� :��71 )�� > � � �����& &�<�1 )�� > � � $ �6��& �.!/� � � % � � % �.��& =215� )�� % � � � &���& :��71 )�� > � � $�3&�� ?@!/� )�� � � � � � &�� A3��! � � � � � � ��&�� ���7" )�� � � � $ &.&�� �B�;" � � � � � ��3&�� CD�FE = � � � � � � &�� A3��! = � * � � ( ��&�� ���7" ��� * � � % &.&�� �B�;" � � = � � ��3&�� ?@!/� = � * � � $ � &�� A3��! � � � � � % ��&�� ���7" � � ) � � � &.&�� =3<8� � � ( � � $�3&.& ?@!/� = � ( � � � � &.& A3��! � � > � � � ��&.& ���7" )�� > � � $ &.&.& =3<8� � � > � � =
ÞAL]�rNPOZEq¢ÞÝk�OÄD�OGN�LTJXHPWEO¶�âDnO/ÚE��ORj`��HPO/UáC]�|Jnk�O"�]���GC�FrCEj`U¶ÔâHPjÓi`ORDG�GORj%JRÕ�HPj�J�k�OVÅ�Æ�ÇuÈEÉpÊ�_[BÃ�ÒJnDGLoHPjrHKj�QÓF�L]JuL
�`UXO/F	HPj�JnkrH½U�UXJ��`Fr��ÔHGR��UnL]QEO8I�ÕuvJGRÜÃL]j`FrCESKI,Q]HPWEO/U�Jnk�O[�GCEDnDnO/Uåi`CEj`FIHPj�Q$WæLoNP��O/U�Hp�h�GC�FrCEj$�`UnL]QIO¢à�LEU�U¤HPS"irNP�
LÂDnO/UX�rNPJ"C]��Jnk�O�D�OGN�LTJXHPWEO"�âDnO/ÚI��ORj`��HPO/U"C]��Jnk�O"�âCE��D¶jr�`��NKORCIJXH½FrO/U�Ôd�¶^¬cIé�vw�E��^ML¶^¬cr\%vêëE��^?g�^îcI��vwéEf�^AL]j`F¿Þ[^
cEé�v�Z/�rÕuvDGG�ÙL2IÄLTj`FNGPOBI¶FrORj�CEJ�OÄL]S¶HPj�CVLI��H�FÂL]j`F�UXJnCIi�GC�FrCEjÂDnO/UXi8O/�GJXHPWEOGNP�Ev
U	*��23D$.;<�2$'&[(D*��V�!$E8C$,�%}2�L�L0� "��º� <#.��3D��0 ð 4��?8��= {0	0P <-� ";{4'3�(D$=(D*��23+$,;"�2FR;54�z���87_Cz>�!$E8E$.���?0+4�#.�
0P(^4'(D 50P(D 5��0	 <��-�4'�Ezc$,(+*���3~#,�����2�?�?8C <��#>-���(+*R$E8�02u��'w�T 3a$E8C$,�L�?0+4�#.�706(S4�(+ 506(+ {��0B4'3D�|&�4�3¦&\3D$.-¶@B*�4'(
@	$,��;58b_?����IEF?���!(+�Q8 &)(+*���zy@���3+��_?4,0P��8b$.�¬3S4'��8C$.-�;<zb�S*�$�06���b�C�?�H;"��$,(+ 58E��0c��0P���JU�4�_�;"� ð �^T�«��
$.�R37-�$E8C��;�Y�(D*����!$E8E$.�?0= <�b4�#,������4�3+���!$,�?0P {8C��3D��83S4��?8C$,- 4'�?8� "�?8C��Fq���?8C���E(�T%U	*���3D�!&\$.3D��Y�(D*��
F�3D$._?4�_� ";< "(6z=(D*?4'(�423+��#, "$,�7 50a�!$E8C <��#V 50�06 "-�F�;<zV(+*��BF�3D$E8C�?�!(a$�&x(+*R�BF�3+$,_?4'_� <;" <(+ "�Q0�$'&³(+*��B <�?8C "WE 58E�?4';
�!$E8C$,�?0!T/U	*��7F�3D$._?4�_� ";< "(6z�$�&�4'��$.F?����3+�Q4.8C <��#�&\3S4'-/���P´)©�º����!$,�?0P {0P(D "��#�$'&¦�!$E8C$,�?0RQ ��S Q = S�T�TBT QPU4'��8���IR�!;"��8C "��#²0P(^4'3+()4'��8�0P(D$.FJ�!$E8C$.��0¦ {0

� 3D$._x�VQ ��S�TBT�T Q8UQ�XW
UY
Z�[ ��\

��Q Z � S � ð �
@B*���3D�

\
�VQ Z �� 50�(+*��7F�3D$._?4�_� ";< "(6z�$�&��!$E8E$.�]Q Z #. "W����L "��U[4'_�;<� ð &\$.3`i~j�kSl.m n+T¨®��>8C�!�����c(D*��7#.����� "��8C��I>$'&�4��´)©~ºA(D$7_q�`(+*��V����#�4'(D "W��2;<$.#:4'3+ <(+*�-·$'&a(D*� 50B8C <WC {8C��8c_Ez�(D*��V;"����#,(+*�$'&�(+*R�=�H$.�E(+ "#RY

^ ��Q �PSBT�T�T QPU'�JW`_ ða
U
b
Z@[ �
;"$,# %�$ \

�VQ Z � T ��v��

U	*��%4�W���3S4�#.��W,4�;"����&\$.3>4�(6zEF� 5��4';Bi�j�kSl.mon2#.�����/ 50=�����?4';�(+$L(D*������C(D3+$,FCz�$'&)(+*��%i~j¦kSl.mon1�H$E8C$.�
F�3D$._?4�_� ";< "(6z�8C {0P(+3D "_��R(+ "$,�xT �Nc 06 "��#>4��L��0P(D "-�4�(+�2$�&a(+*R 50�8C 506(+3+ <_���(D "$.�%$._�(^4' <����8�&\3D$.-µ$.�R3~(D3S4' <�� "�R#
0P��(V��U[4'_�;<� ð �	zE "��;58�0

4�W���3^4'#,�.� ^ �XW s T �,� r T �����
º�$.32#,������02 "�%(+*��7(D3S4� "�� <��#�0P��(�Y¥3D��;54�(+ "W���;"zc&\��@�*?4�W��²4�;{4'3D#.�7#.�����7 "�?8E��IedB3D$.��#,*�;"z ð � t *�4QW��

4'�� "��8C��I�#,3+��4�(+��3)(+*?4�� s T �.�CY�� t #.3+�Q4'(+��32(+*?4�� s T��,�CY�4��?8L$.��;<zL4'_?$,��(7vET rGt *�4QW��²4�#.�����> "��8C��I
f�g�3-$����@�-'&% �� �3-�+��F 8���5��ih�j 3-5.��5��21 A
�����O�!$��� +'���, '�(P�S$ , ��'�1�'&$ 1�3-5+�+ �3-8����+3-'&$ L�3-�-�08��G����FO'�5��@J�W������! +�#(E'� ���A

�I,���34�!��� %&�!$��!5RL�3-�B�����/Q&� �S$V3B$�1���)G�-�!5�5��+���S$ J�W

�



;54�3+#,��32(+*�4'� ð T s Yx06���>º� <#.��3D�7vCT`U	*� {0~#.���R�= "��8C��I�@B ";<;�_?�7�?06��8�(+$�3^4'���%F�3+�Q8C 5�!(D "$,�?024'��8�3+��06$.;"W��
4'->_� <#.�� <(+ "�Q0�$�&a(+*R�1FR3+��8C {�!(+ <$.�?0a_Cz/(+*��`}2�L�AT

� HPQE��DnO�c�q�_ÃH�UåJnDXHP����JXHPCEjCT�¬QEORj�O�HPj`FrOGä�âCED��EcEf,QEORj�O/U�HPjÂJnk�O[JnDuLoHPjrHPj�Q�UXORJ�ÔâNPCæà�ORD¢F�LTDnm"krH½UXJnCEQIDuL]S�ÕuvA��j%�
QEORj�O/Uáà�HPJnk;L	NPORj�QEJnk�j�CIJ�FIHKWIH½UnL]�rNPO��r�Àé�CID[à�HPJnkÓ��j%�`UX�`LæNÝUXJuLTDnJÙ�GC�FrCEj`U�Ôdj�CEJ[�hÞ L¶^eLÙÞ LÒL]j`F�ÞÃÞ L�ÕCED�UXJnCEi��GC�FrCEj`UÂÔdj�CIJVÞl���¶^|Þ � LÄ^�L]j`F×Þ L¢�,ÕÄL]DnOÂj�CEJV�GCE��jrJnO/Ftv�Þ�k�OÂHKj`UåORJÁUXk�C]à¢U	Jnk�OÓ�G��SÄ�rN½L]JåHKWIO
FIH½UXJnDXHP����JXHPCEjl^�ÊâÆ �]ÆAJnk�O	��DuLI�GJXHPCEj;CT�¢QEORj�O/U,à�HPJnk�LÂQEORj�O	HKj`FrOGä¿�`OGNPC]à�LÓ�GORDnJuLæHKj¿W]LoNP��O��hJ�k�O�WEORDnJXH½�RLoN�NØHPj�OFrORj�CEJnO/U�Jnk�O[LoWEORDuL]QIO�QEORj�OÃHKj`FrOGälv ��CED��GCES"i`L]DXH½UXCIjVJnk�OÃN½L]DnQEORD�krH½UXJnCIQEDuL]S�UXk�C]à¢U�Jnk�O¢QIORj�O�HPj`FrOGä$��CED�CEDå��U
ÔdCEi8ORjÓDnO/LEFIHPj�Q$��DGL]S"O/UGÕ?HPj�J�k�O�JnDuLæHKjrHPj�QF�L]JGL�v¢Þ�k�O,�âC]NpNPCæàÝHKj�Q�GDåHKJ�ORDXH½L$à|ORD�O��`UXO/Fï�âCEDÙUåOGNKO/�GJåHKj�QÂCEDX�dURq[Z]ÕJnk�OR�VFrC¶j�CEJ�k`LoWEO�Jnk�O[UnL]S"O[UXJnCEi$�GC�FrCEjLIU|LÙN½L]�`OGNPO/FÂQEORj�OE^�crÕ¬J�k�O�NKORj�QIJnk"H½U�S	CEDnO�Jnk`L]jÓZ/fEf[�`LIUXO¢i`LæHKDGUR^
érÕ?Hp�hUXORWEORDuLæN¬CEDX�dU�k`LEF$Jnk�OÄU�L]S"O�UXJnCIiÁ�GC�FrCEjl^8CEjrNP�VJnk�O,CEj�O[à�HPJnk�Jnk�OáNPCæà�O/UXJ�QEORj�OáHPj`FrOGäàÝLIU�HPj`��NK�`FrO/Ftv

U	*��2#,������-�$E8C��;���0P��0a(+*��)�!$E8C$,��FR3+$._�4'_� <;" "(6z²4.0�(D*���F�3+$,_?4'_� <;" <(Pz7$�&[-�4'�E "�R#V41(D3S4'��0P "(D "$,�c <�C(D$
(+*R���!$.3D3+��06F?$.�?8C <��#L�H$E8C$.�b-�$E8C��;�T�N20D0P��-��7(D*?4'(>4�F?4'3D(+ {�!��;54�3=F?4�(+*A(D*�3+$,��#.*b(D*���})�L� 0P(^4'3D(S0
 "�%(+*��` "�E(+��3D#.���R 5�~-�$E8E��;[4'�?8�#.$���0�(+*�3D$.��#,*L(+*��²0P(S4�3+(V�H$E8C$.�L-�$E8E��;x_?�!&\$.3D�=;"$�$,F� "�R#� "��(+*R�=#.�����
-�$E8C��; a�(D "-���02�\F�3+$E8E�?�! "�R# a%�!$E8C$,�?0Z�^Y�4'��8�(+*����L���C(D��3S0B$.���7$�&B(D*��706(+$.F]�!$E8C$,�-/$E8C��;50B_?�!&\$.3D�
���?8E "��#` "��(D*��2 "�E(+��3+#.���� 5�	-�$E8E��;�T[U	*� {0B�!$.3D3+��06Fq$,�?8�0	(D$74'�L´)©�º$'&[;<����#.(D* a��\��$.(X�!$.���E(+ <��#706(S4�3+(
4'��8A0P(D$.F¬�!$E8C$,�?0Z��4§4�������8L_CzL <�C(D��3+#,���� {�¨3D��#. <$.�?0HT�U	*��>F�3D$._?4�_� ";< "(6zL$'&�(D*?4'(`F?4'(D*y@B <;";a�H$.�E(S4' <�
(+*R�2F�3+$,_?4'_R ";" <(6z¨&\$,3B(+*��=´)©�ºA4.0	#, "W����/ "� � ���?4'(D "$.� ð TaU	*C�?0HY��?0P <��#7(+*R�V�2 "(D��3+_R ¥4�;"#,$.3+ <(+*�-�@B "(D*
0P���Z*/42-�$E8C��;E#. <W���0�4'�/$'W���3S4';<;CF�4'3S06��3�0P <-� ";{4'3[(+$7��(S4,8C���/4'�?8/�L���x4.�S*�;54�����0��!$E8C$.�R���?0D4'#,�1-/��(+*�$E8
$'&�;"$E��4�(+ "�R#c#,������0`u ð%ð w�Y�$,3~(D*��V3+��;{4'(D��8�-���(+*R$E8�$�&B¡�3+ <_?0P��$�WA¢S£X¤.m"j[u ð v'w�Y?4'�?8�(+*�����&\$.;<;"$�@B "�R#7(+*� {0
_Ez�470P <-�F�;"�)8CzE�?4'-/ 5�~F�3D$.#,3S4'-/-� "��#`-���(D*�$E8c;" <���2(+*�4'(B$'&~uv ð w�T

�



U	*��>� ð �!$E8C$.��-�$E8C��;50B4'3D�>8C��06 "#.�R��8�(D$�#.���R��3S4�(+�7$.�R�7�C�?�H;"��$,(+ 58E�1(D3+ <F�;"��(B�Q4.�S*xT2«���(D*��=-�4' "�
0P(^4'(D��02��0D�G�?4�3+��0S�SY�(D*��2F�3D$._?4�_� ";< "(6z7$'&�#.���R��3S4�(+ "�R#7(+*��2;<��(+(D��3S0a$'&�(+*��|�!$E8C$.��0¦ {0	0P��(B(+$=$,���`4'�?8�(D*��
$.(D*���3^0	(+$=ª���3+$RTaU�$²4';";<$�@�&\$.3B(+*R�2F?$�0+06 "_�;< "(6z7$'&[&\3S4�-���06*� &\(^0�4'�?8�06���G�R���?�! <��#=��3D3+$,3S0!YE "�?06��3+(D "$,�?0�$,3
8C��;<��(+ <$.�?0a4�3+�2-�$E8E��;";<��8= "�>(+*��)0+4�-���-�4'���R��3a(+*?4�(	 "��0P��3D(+ "$,�?0a4'�?8�8C��;"��(D "$.��0�4�3+��-�$E8C��;<;"��8= <��$.�R3
}2�L�L0a_��� ";<(�&\$,3BF�3+$,(+�� <��&�4�-� ";< "��0Xuv.��w���0P���`º� <#.��3D� ð �^T	º�$.3���4.�S*�$'&�(+*��)(+*�3D���2�E�?�!;"��$.(+ {8C��0a "��(D*��
�!$E8C$,�� <�?8C��F?���?8E���C(D;"z�Y,(+*���3D�2 50�4=W���3+z/0P-�4';";?F�3D$._?4�_� ";< "(6z�Y � -#�8���;! YC(D*?4'(B(D*?4'(B�E�?�!;<��$.(D 58C�� 50�8C��;<��(+��8�Sn�j5¢�j�-� {0+06 "��#% "�b(+*��%06���G�R���?�!�.�^Ty�� <-� ";{4'3D;"z�Yx "��8C��F?���?8C���C(D;"zL_?��(6@	�����A��4.�S*bF?4' <37$'&`�H$.�?06���!��(D "W��
�E�?�!;"��$.(+ {8C��0HY�_?�!&\$,3+�L(+*R���?3^0P(��E�?�!;<��$.(D 58C��Y�4'��8�4Q&\(+��3c(D*���;{4.0P(/�C�?�H;"��$,(+ 58E��Y	4�3S4'��8C$.-�;<zb�S*�$�06���
�E�?�!;"��$.(+ {8C�V 50	 <�?0P��3D(+��8�@B "(D*�F�3D$._?4�_� ";< "(6z � -#�8���;! T � IEFq��3+ "-/���C(^0~��8�4'(^4c��$.(|0P*�$�@B�¥�� "�?8E 5��4�(+��8�(+*?4�(e+ª���3+$,(+*A$,3S8C��3^gL�!$E8C$,��06(S4�(+ 506(+ {��01@���3+��4�;"-�$:0P(`4.0=#,$�$E8�4,0=*� "#,*���3=$,3S8C��3=-�$E8C��;50!Yx&\$.37��IR4'-/F�;"��Y
(+*R$�0P�> "���!$.3DFq$,3S4�(+ "�R#L0P(^4'(D 50P(D 5��0�$.��@B*� 5�S*��!$E8C$,�?0=4�3+�>;" "����;"z�(D$�&\$,;";<$'@�$,(+*���3`�!$E8E$.�?0HTcU	*E�?0HY�@��
&\$E�!�?0V$.�b�H$.�?06(+3+���!(+ <��#�#.$�$E8A-�$E8C��;{0~$'&�(D*��> "�E(+��3D#.���� {�13D��#. <$.�?0V@B*� ";<�7������F� <��#�(+*R�c#,�����>-�$E8C��;
0P <-�F�;<��T[U	*� 50B�!$,�C(D3S4,0P(S0B@B "(D*�(+*��V@	$,3+��$'&�$.(D*���3^0~06�?�Z*%4,0�		$,3+$E8C$�WR0P�Ez�4'�?8%�L��«��� "���Z*Ju ð �EY�v s w�T
� �
	����������������	�� / �! "$��� %�')������*+��'2�$- . / 02��"
U	*���-�$.3D�B�!$,-�F�;<��I`}2�L�p��º� <#.��3D���G�SYE "�E(+��3D#.���R 5��-/$E8C��;R�!$.�?06 506(S0�$�&[06��W���3S4�;�F?4�3+(S0� <��4,8�8C "(D "$,�c(D$
(+*R�	06(S4�3+(�4'�?8`0P(+$,F`�!$E8C$.�7-/$E8C��;50§8C��0D�!3+ <_q�Q8|�Q4'3+;< "��3�TxN¦&\(D��3¥#,������3^4'(+ <��#�(+*���0P(D$.F²�!$E8C$.�³Y'(D*��a-�$E8C��;
�S*�$�$�06��0��� <(+*���3�(+*��)(+3S4��?0P <(+ <$.�>(+$=(D*���;"$.�R#= "�E(+��3+#.���� 5��}2�L� $,3�(D*��V06*�$.3D(	 "�E(+��3+#.���� 5��}2�L�AY.@B "(D*
4'FRF�3+$,F�3+ {4'(+�)F�3+$,_?4'_� <;" <(+ "�Q0!T�U	*R�V0P*�$,3+(� "�E(+��3D#.���� {�B}2�L� (D���?8�0a(+$`#.������3S4'(D�2 "�E(+��3+#.���� 5�	3D��#. <$.�?0a$'&
;"����#.(D*?0�&\3D$.- ð (D$ ð �=$.3X0P$RYC@B "(D*�0P(^4'(D 50P(D 5��0a8C��(+��3D-� "���Q8|&\3+$,-f��I�4�-�F�;"�Q0�$�&�0P�?�S*�06*�$.3D(B "�E(+��3D#.���R 5�
3+��#. "$,�?07 "��4,�!(+��4';Vi~j)kSl.mon`�!$.�E(+ <#�0!T��� <-� ";{4'3D;"z�Y[(+*��%F?4'3^4'-���(D��3S0=$�&`(+*���;"$,��#A <�C(D��3+#,���� 5�>-�$E8C��;
4'3D��4.8��6�?0P(D��8A(+$���4�F�(+��3D��(+*R��06(S4�(+ 506(+ {��01$�&�;"$.�R#.��37 <�C(D��3+#,���� 5�73+��#. "$,�?0!T�U	*��/F?4'3^4'-���(D��3S0V$'&�(D*��
(6@	$� <�C(D��3+#,���� {�|-/$E8C��;50B@	��3+�=�Q0P(+ <-�4'(D��8�&\3D$.- 4�0P��()$'&��C�R$'@B�� "�E(+��3+#.���� 5�23+��#. "$,�?0~_EzL4c;<��4'3D�� "�R#
F�3D$E�!��8C��3D���E��$�@B��4,01(D*�����l:7���¤:7	��
�S¤�k�����¤:7	�A4�;"#,$.3+ <(+*�-JT�N20`4�3D��0P��;<(=$�&2(D*���(+3^4' <�� "��#%F�3+$E�H��0+0HY
(+*R�1;<$.��#> "�E(+��3+#.���� 5�~3D��#. <$.�%8C��W���;"$.F�0	F?4'(D(+��3D�?0!Y?@B "(D*�$.��(B*�4QWE "�R#c(D$c��IEF�;< 5�! <(+;"z`���?�!$E8E�=(+*R��-LT�º�$,3
��IR4'-�FR;"��Y	 <(�8C {0+�!$�W���3^0�4b0P(+3D�?�!(D��3+�]4'_?$.�R( r (+$ ð�s �C���!;"��$,(+ {8C��07_q�H&\$.3+��(+*R��0P(S4�3+(J�!$E8C$.� (+*?4�(
�!$,3+3+�Q0PF?$.�?8R0�(D$b(+*��%@	��;<;~�E��$�@B����*� <������K~��;"#:4'3D��$¬0P���������?�H�bu��:�'w`��F?$�06 "(D "$.��0�-�4'3+���Q8y�,���:� s  <�
º� <#.��3D�1�E�ST�U	*��706(+3D$.��#>�C���!;"��$,(+ {8C�2F�3D�!&\��3+���?�!��0a "-���8E 54'(D��;"zV&\$.;<;"$�@B "��#7(D*��706(+$,FL�!$E8C$,�A�\Fq$:0P <(+ "$,�?0
r � ð ���V3+��06��-c_R;"�>4�3D��F?��(+ <(+ <W��7��IC(D3S4�#.���� {�¨F�4';" <�?8C3D$.-��7$,3>© �.� 0P�����������!�Lu��.�EY��.��w�T%N~;";a$�&�(+*���06�
&\��4�(+��3D��0=4�3+�%�!$.��0P 58E��3+��8�_Cz�(+*�� �2 <(+��3D_� a-���(D*�$E8±@B*R���b-�4'(^�Z*� <��#%4L0P��#,-����E(V$'&)(+*���06���������?�!�
(+$%$.���>$'&�(D*��> "�E(+��3D#.���� {�=-�$E8C��;{0V4'�?8(D*C��0|FR3+$�WC {8C�/0P(S4�(+ {0P(+ {��4';a <�C&\$.3D-�4'(D "$.�L�R$.(=��0P��8 <�$,(+*���3
#.�������5�?�?8C <��#c-/��(+*�$E8R0!T

. / 0,��"$�� /+����� ����"$	� , #��' * ����' ��
U	*��`Fq$:0+06 "_� <;" "(6z�$�&a$�W���3+;{4'F�FR "��#7#,������0�4'3D�=8E��4';<(~@B <(+*�_Ez�(6@	$>$�W���3+;{4'F�})�L�L0!TB«��%º� "#,��3+�`�EYq(D*��
_?$�I;{4'_?��;";<��8�eH´~W���3+;54�F-/$E8C��;50Dg�3D��F�3+�Q0P���E(S0V0P��F?4'3^4'(+�%}2�L�L0~&\$,37*?4'�?8E;" "�R#�$�W���3+;{4'F?0V$'& ð $,37�
�E�?�!;"��$.(+ {8C��0HY¥��4.�S*�&\$.3D-� "�R#� "(^0|$�@B��3+ <��#�@B "(+*L(D*��/�!���E(+3S4�;a0P(^4'(D��T>U	*���})�L� &\$,3V$'W���3+;54�F?0~$�& ð
#.������3S4�(+��0�(D*��V0P�Q�G�����?�!��0�U[N2NaU~¡�$,3BU~¡)NaU~¡�@B <(+*>*� "#,*�F�3D$._?4�_� ";< "(6z74��?8c$.(D*���3X0P���������?�H��0�@B "(D*
W���3Dz=06-�4';<;CFR3+$._�4'_� <;" "(6z�T � 4.�S*7(+ <-��	(D*� 50[$'W���3+;54�F=-�$E8E��;C {0����?�!$,���C(D��3+�Q81 "�>42F?4�3S06��YEU�N2Nb$.3�U~¡)N
 50a(S4������c(D$=_?�2(D*��V0P(D$.F%�!$E8C$,��&\$.3	$,���2#,�����V4��?8�NaU~¡d 50�(D*��)0P(S4�3+(��!$E8E$.��&\$.3X4'��$,(+*���3B#,�����`��(D*��

�



-� {8�8C;"�`�C���!;"��$,(+ {8C�>N  {0V0P*?4�3+��8q�^T�®� <(+*�*� "#,*AF�3D$._?4�_� ";< "(6z�Y¥(D*���}2�L�¸&\$.3`$�W���3+;{4'F?02$'&X;"���R#.(+*]�
F�3D$E8C�?�!��0B06���������?�!�Q0�(+*�4'(�-�4'(^�Z*>(+*��)3+��#,��;54�3B��ICFR3+��0D0P "$,�%M2M7uN2¡�w5U~¡)N2M2M`Y'@B*���3+�`M�0P(^4'�?8R0X&\$,3
4'�Ez�$�&a(+*��2&\$,��3~�E�?�!;<��$.(D 58C�Q0!YE4'�?8]uN2¡�w¥-���4��?0	�� <(+*���3XN�$.3V¡=T?U~¡)N� 50B4,0+06��-���8�(+$>_?�V(+*��`0P(D$.F
�!$E8C$,�$�&�4c#,�����7��IE(+���?8C "�R#�(+$�(D*��7;"�H&\(�Yx4��?8±(D*��7(+3D "F�;<��(�NaU~¡µ��$,3=¡)U~¡V�~(D*��>0P(^4'3D(=�H$E8C$.��$'&¦4
#.�����2��IE(+����8C "��#`(+$7(D*��23+ <#.*E(�T�U	*��V(P@�$7M20a$.���� <(+*���3X0P {8C�V4'3D�2�����Q8C��8c(D$7������F>(+*��2$�W���3^4';<;¥})�L�
 "��(D*��V�!$,3+3+�Q�!(B3+��4,8C "�R#=&\3S4'-/�~_?$.(D*�_?�!&\$,3+�`4'�?8%4Q&\(D��3B(+*��V$�W���3D;54'F³T�«���(+*R�¨i�j[kSl.m n�(+3^4' "�R "��#>8�4�(S4EY
4'_?$,��(~� rGt $'&³(+*��B$�W���3D;54�F?0�@	��3+�B$'&§;<����#.(D*?0 ð $.3a��Ta«��?06(+��4,8=$'&x-/$E8C��;" <��#�(+*���3+��-�4' "�R "��#�$�W���3+;{4'F?0
��#,3+��4�(+��3V(D*?4'����_?4.06��0Z����IEF�;" {�! "(D;"z�Y�@��=�?�?8L(+*���-� "��4�06Fq�Q�! 54�;�F?$�0P(D��FR3+$E�!��0D0P <��#�0P(D��F_?�!&\$,3+�7(D*��
�?�?4�;xF?4'3^0P�`$'&a(D*��`�!$.�E(+ <#7 50	F�3D$E8C�?�!��8L��8C��0+�H3+ "_?��8�_?��;<$'@2�^T

Model of
Coding 
region

T A AG

T A G T
T GG

A

Stop codons

Start codons

Overlap models

Intergene models

Long intergenic regions

Short

G
C
T

A
G
C
T

A
G
C
T

A

� HPQE��DnO"é�q�¼�¾Ó¾*L]Du��krHPJnO/�GJn��DnO,�âCEDÙL$i`LTDuUXORDÃ��CED,ÅÝÆ�ÇGÈEÉpÊ|_[BÃ�ÒàÝHKJ�kÛL$�GCES"irNPOGäÓHPj%J�ORDnQEORjrH½�¶S"C�FrOGNdv�Þ�k�O
QEORj�O�S	C�FrOGN¸L]�8C]WEOhJnk�O��GORj%JnDGLoNeUåJuL]JnO�Jnk`L]Jh�GCEjrJuLoHPj`UAJnk�O���Z�JnDåHKirNPORJ�S"C�FrOGN½UîH�UîH½FrORj%JXH½�RLoNtJnC�Jnk�O�QEORj�O�S"C�FrOGN
C]�tJnk�O�U¤HPS"irNPO¢i`L]DGUXORDhUXk�C]à�j[HPj � HPQE��D�O�ZEv¬ÞÝk�O¢FrORJuLoHpNPO/FVUåJnDn�`�GJn��DnO�C]�`J�k�O�NPCEj�Q�HPj%JnORD�QEORjrH½��S"C�FrOGN`H½U?UXk�C]à�j
HPj � HPQE��DnO[�8v

� ��	+��'2��'�*���	���	
®��1��0P��8�(+*R� � �!$C���Q�C�>8�4'(^4'_?4,0P��u�� s Y��.�,wx-�4' <�C(^4' "�R��8c4��?8�F�3+$�WE 58C�Q8�(D$7�?0	_Ez �2�����%©¦��8�8L��F?��3+�
0P$,�?4';��H$.-�->���� <��4�(+ "$,�¥�ST/«�(7�!$,�C(^4' "��0=4'_?$,��(7��� s �!$,�C(D "#:01$'&Vi�jXkSl.mon2K2M2N�_���(= {01��$,(1&\��;<;"z�4����
��$,(S4'(D��8z���()_q�Q��4'�?06��4�06 "#.�R �§��4��C(`4�-�$.���E(V$'&X#.�����/8C {0+�!$�W���3Dz�3D��-�4� "�?0~(D$�_q�/8C$,���L���7Tx©B�?8�8§Y
F?��3S06$.�?4�;[�!$.-/-c���R "��4'(+ <$.�¥�^TxN~;<;?�!$.�E(+ <#�0��!$.�E(S4� "�� <��#=#,������0a��$.(X�!$E8C "�R#1&\$.3�F�3+$,(+�� <�?0�@���3+��$.-/ "(+(D��8
;"�Q4QWE "�R#c�:v.���H$.�E(+ "#:0~@B*� {�Z*L@���3+�`(+*�����06F�;" <(V4'(V3^4'�?8C$,-p "�E(+$�4>(+3S4� "�� <��#%0P��()$'&�� s.s �!$,�C(D "#�0)4'�?8
4�(+��06(`0P��(2$�& ð v.���H$.�E(+ "#:0!T 		�Q��4'�?06�7$'&X��IC(D���?06(+ "W��²0P(D3+��(^�Z*��Q0~$'&X_?4.06��02$'&B�R���C�R$'@B�� 58E���C(D "(6z]n�j5¢�j
(+*R$�0P��;54�_?��;";<��8�eSM2gEY r $�&x(D*����!$.�E(+ <#�0� "�>(+*R�B(+3S4� "�� <��#`0P��(a@���3+��06��_?0P�Q�G�����C(D;"zV-�$E8C o�?��874.0�&\$.;<;"$�@�0!T
©B���?0	$'&�M20a@	��3D�2��IR�! 506��8¨;<��4�WC <��#=$,���`�!$.�E(+ <#706*�$.3D(+�����Q8�4�(B$.���V����8±��4.8C* � �Q�!$C�^YC(+*R3+���V06F�;" <(	 <�C(D$
vc&\3S4�#.-����E(S0`��_?$.;{N~���!$RY����C(^K~���!$RY³��- 		���!$E�B4��?8±$,���/0PF�;< "(V "�E(+$���F� "�Q�!��0=�\FCzE3!¡����!$E�STc�:(S4'(D 506(+ 5��0
&\$.3�(+*R�1(6@�$>0P��(^0B4'3+�`06*�$�@B�� "�%U[4'_�;<�`vCT

�



T
C
G
A

BEGIN

T
C
G
A

T
C
G
A

1

T
C
G
A

T
C
G
A

2

T
C
G
A

T
C
G
A

3

T
C
G
A

T
C
G
A

4

T
C
G
A

T
C
G
A

5

T
C
G
A

T
C
G
A

6

T
C
G
A

T
C
G
A

7

T
C
G
A

T
C
G
A

8

T
C
G
A

T
C
G
A

9

T
C
G
A

T
C
G
A

10

T
C
G
A

T
C
G
A

11 12

T
C
G
A

T
C
G
A

12

T
C
G
A

T
C
G
A

13

T
C
G
A

T
C
G
A

14

T
C
G
A

T
C
G
A

15

T
C
G
A

T
C
G
A

16

T
C
G
A

T
C
G
A

17

T
C
G
A

T
C
G
A

18

T
C
G
A

T
C
G
A

19

T
C
G
A

T
C
G
A

20

T
C
G
A

T
C
G
A

21

T
C
G
A

T
C
G
A

22

T
C
G
A

T
C
G
A

23 24

T
C
G
A

T
C
G
A

24

T
C
G
A

T
C
G
A

25

T
C
G
A

T
C
G
A

26

T
C
G
A

T
C
G
A

27

T
C
G
A

T
C
G
A

28

T
C
G
A

T
C
G
A

29

T
C
G
A

T
C
G
A

30

T
C
G
A

T
C
G
A

31

T
C
G
A

T
C
G
A

32

T
C
G
A

T
C
G
A

33

T
C
G
A

T
C
G
A

34

T
C
G
A

T
C
G
A

35 36

T
C
G
A

T
C
G
A

36

T
C
G
A

T
C
G
A

37

T
C
G
A

T
C
G
A

38

T
C
G
A

T
C
G
A

39

T
C
G
A

T
C
G
A

40

T
C
G
A

T
C
G
A

41

T
C
G
A

T
C
G
A

42

T
C
G
A

T
C
G
A

43

T
C
G
A

T
C
G
A

44

END

� HPQE��DnO[�`q?Þ�k�O[S	C�FrOGNl�âCED�NPCEj�Q¶HPjrJnORDnQEORjrH½�[D�ORQ]HPCEj`U�UXk�C]à�j	HPj � HPQE��DnO�é�v?Þ�krH½U�S	C�FrOGN¬à�LEU�JnDGLoHPj�O/F$�%�$Jnk�O
�âCEDnà�L]DuFrbâ�`LE��mràÝLTDuF"LoNPQECEDåHKJ�k�S�CEj��rc]�,HKjrJnORDnQIORjrH��áDnORQ]HPCEj`UÃC]�ANKORj�QIJnk`U�N½L]DnQEORDÃJnk`L]j;Zof�v

U�3^4' <�� "��#>06��( Ux��06(�0P��(
Ux$.(^4';x�E��->_q��3	$'&��!$,�C(D "#�0 � s.s ð v,�
Ux$.(^4';x�E��->_q��3	$'&��S*?4'3^4.�!(D��3S0 ð Y�vG� ð Y r v.� �.v'�RY��,�'�
M���-c_?��3a$�&a#.���R��0 ð�s.s � v r`ð
N�W���3S4�#.�2;<����#.(D*��� "�E(+��3+�?4�;¥#.������0Z� ð�s.s � ð�s8ð�r
´�W���3D;54�F� "��#`#.���R��0!Y�;<����#.(D* ð r.s �
´�W���3D;54�F� "��#`#.���R��0!Y�;<����#.(D*�� � s ð v
´�W���3D;54�F� "��#`#.���R��0!Y�;<����#.(D* � � �'� ð

ÞAL]�rNPOÄc�q � JuL]JXH½UXJXH½�RU�CIjJnk�O[�%cI�Ä�GCIj%JXHPQ%UÝC]�|Å�ÆAÇuÈIÉØÊ�_[B����`UXO/F$HPjÂCE��D�OGä�i`ORDXHPS"ORjrJuURv

ð�s



U�$L(D3S4� "�A-�$E8E��;50~&\$.3`(+*��/ "�E(+��3D#.���� {�=3+��#, "$,�?0!Ya4�;";a3+��#, "$,�?0=_?��(6@	������(6@	$%#.�����Q01 "��(+*R��8C "3D���!(
0P(D3S4��?8��� <�?�!;"��8C "��#�06(+$,F>4'�?8706(S4'3D(a�!$E8C$,�?0Z�[@���3+�a��IR�! 506��8~&\3+$,- (D*��	(D3S4� "�� <��#V0P�Q�G�����?�!��0HT�«��E(+��3D#.���R 5�
3+��#. "$,�?0a4'(�(+*���_?��#. <���� "�R#1$,3a���?87$'&�4V�!$.�E(+ <#`4'�?8c(D*�$�06�~@B <(+*>��$.�R��06(S4'��8�4'3^8�06(S4�3+(	$,3�0P(+$,F��!$E8C$,�?0
@	��3+�V3+��-/$'W��Q8¥Y.;"�Q4QWE "�R#>4¨(D$.(S4�;�$�&a��v��¨&\$,3~(D3S4� "�� <��#�T 		z�0P(^4'�?8R4'3S8L06(S4�3+()�!$E8C$.��0~@	�V-���4���NaU~¡`Y
¡)U~¡`Yx4'�?8%UBU~¡`Yx4'�?8�_Ez�06(S4'��8�4'3^806(+$.F��H$E8C$.�?0)U�N2N`Y?U~¡2N`Y¥4��?8LU�N2¡`T?º�$.32��4,�Z*J�!$.�E(+ <#�Y�(D*��
�!$,-�F�;"��-��!�E(S4�3+z�06���G�R���?�!�a@B4,0�#,������3^4'(D��8=4��?8= "�E(+��3D#.���R 5��3D��#. <$.�?0x_?��(6@	�����V(D*���0P��#.���R��0�#,������3^4'(D��8
 "��(D*��`0+4'-/�2@B4�z�TaM~$,(+�V(+*�4'(B "�E(+��3+#.���� 5�~3D��#. <$.�?0	$�&\(+���%�!$,�C(^4' <��#,������0B "��(D*��V$.F�F?$�06 "(D�=8E "3+�Q�!(+ <$.�xT

3a$E8C$.�]�?0+4�#.�/0P(S4�(+ {0P(+ {��0~@���3+�7(D*�������4�;5�!��;{4'(D��8�&\$.32(D*��>#.�����Q0~ "�L(D*��7(+3^4' "�R "��#%0P��(7��U[4'_�;<� ð �^T
´���;"zL#,������02(D*?4'(²8C 58L��$.(V_?��#, "�A$,31���?84%�!$.�E(+ <#%4'�?8*�4.8A4�;"����#.(D*A8C <WC {0P <_�;"�7_EzL��@	��3D�7�?0P��8§T
N~;<;a�!$E8C$,�?01(D*?4'(²8C 58L��$.(`�!$,�C(^4' <�(D*��c;<��(+(D��3�e^M2gCYx3+��F�3+��06���E(+ "�R#�4'�A�R���C�R$'@B���E�?�!;"��$.(+ {8C��Y¥@���3+�
�!$,���C(D��8¥TaU	*��V3D��;54�(+ "W��B&\3+�Q�G�����?�! "�Q0�$'&�(+*R�=� ð �H$E8C$.�?0�(+*?4�(�4'3+�`��$.(�06(+$,FL�!$E8C$,�?0B@	��3D�1(D*������?06��8
(+$`06��(�(+*R�B(+3S4��?0P <(+ <$.�>F�3+$,_?4'_� <;" <(+ "�Q0� <�7(+*����!$E8E$.��-�$E8E��;50HT��:(S4'(D 506(+ 5��0�@	��3D���!$.;<;"���H(+��8~&\$.3a(D*��B�?0+4�#.�
$'&�0P(S4�3+(�4��?8�06(+$.FJ�!$E8C$,�?0~ "��(D*��`0+4'-/�2-�4'�R����3�T

�
	���	 �!� �(�����
 �����!	����$/ '
N~;<(+*�$,��#.*�(D*���-�$E8C��;§�!$,�C(^4' "��0�-�4��Cz`F?4'3^4'-���(D��3S0B�\F�3+$,_?4'_� <;" <(+ "�Q0Z�SY:4';";?_��R(	$.�R�7� � -#�8���7! ��4'3+�)8C��(D��3+�-� <����8�4'��(D$.-�4�(+ {��4';<;"z�&\3+$,-�(+*R�7(+3S4� "�� <��#%�!$.�E(+ <#�0HT 		����4'�?06�7$'&�(+*��7FR3+$._R;"��- $'&B$�W���36�?(+(D "��#>@B "(D*
0P���Z*¬4�;54�3+#,���E��->_?��3V$'&VF?4�3S4�-���(+��3S0!Y�(D*���(D��0P(>�!$,�C(D "#:0=F�3+$�WE 58C�� <�?8C��F?����8C���E(7�!3D$�0+07W,4';< 58�4�(+ "$,�
$'&�(D*��=3D��0P��;<(S0HT~U	*R�=F?4�3S4'-/��(+��3^0¦$�&a(+*R�70P*R$.3+(|4'�?8�;<$.��#� <�C(D��3+#,���� {�|-/$E8C��;50	@���3+�`��0P(^4'_�;< 506*���8�_Ez
4�;"��4�3+�� <��#>F�3+$E�!�Q8C��3+�7�E��$�@B�]4.02(+*�� ��l:7 ��¤:7	��
�S¤�k � ��¤:7	�L4';<#.$,3+ "(D*�-LY§4�0PF?���H 54';���4.06�7$'&�(+*��7-/$.3+�
#.������3S4�; � �¸-/��(+*�$E8]u�� r w�T�N 8C��(S4� ";<��8�8C��0+�H3+ "FR(+ "$,��$�&a(+*��V&\$.3D@B4'3^8C�\_?4.�S�C@X4'3^8L4';"#,$.3D "(+*R-���4'�L_?�
&\$.�R�?8���;506��@B*���3D�>u�� ð w�TB«���$.�R32 "-�FR;"��->����(S4�(+ <$.��u�v.�'w�Y�@	�`�?0P�`(+*��²4';"#,$.3D "(+*R- (D$¨���?8�4c-�4'IE "-7��-
¤��Rl 5H£P¢ 7Hn5l:7Hn�06��(+(D "��#>$'&�(+*R�=F?4�3S4'-/��(+��3^0	#. <W�����(D*��=(D3S4' <�� "�R#�06���G�R���?�!��0HTBU	*��7F�3D "$,3~F�3D$._?4�_� ";< "(D "��0
4'3D�V��I�4,�!(+;<zc;< "����(+*�$:0P�`�?0P��8� <�Au�v.��w�Y�_���(B3^4'(D*���3B(+*�4'���Q0P(+ <-�4'(D "��#`(+*� {0	F�3+ <$.3	&\3D$.-¶$,(+*���3�06$.��3^�!��0HY
@	�)�?0P�`4=���� o&\$.3D-fF�3D "$,3B$.��(+*��2&\$,��3BF?$�0+06 "_�;<�2�E�?�!;"��$.(+ {8C��0a "����4,�Z*�}2�L�p0P(^4'(+�V(D*?4'(B#,������3^4'(+�Q0B4
�E�?�!;"��$.(+ {8C��T[U	*���$.��;<z>0P <#.�� o�§��4'�E(�8C ��§��3D���?�!�B {0�(+*?4�(�(D*��)8C 506(+3+ <_���(D "$.��0�$,�c(D*��B&\$.��3��C�?�H;"��$,(+ 58E��0� <�
@B*?4�(B4'3D�V��4�;";"�Q8±eD "�?06��3+(�0P(^4'(D��0+g= <�Lu�v.�.w§4'3D�2��0P(D "-�4�(+��82&\3+$,-f(D*��~(D3S4� "�� <��#706���G�R���?�!��0�*���3+��Y�3S4�(+*���3
(+*�4'��_?�� <��#Le+*�4'3S8E@B "3+�Q8�g¨(D$c(D*��V���� o&\$.3+- 8C 506(+3+ <_���(D "$.�³T

U	*���;"$.�R#y <�C(D��3+#,���� {��-�$E8C��;7��º� <#.��3D�L�C�>@B4,0�(D3S4' <����8�$,��3D��#. <$.�?0�@B "(D* ð�s $,3�-/$.3+�%_?4.06��0
_?��(6@	�����y(D*��L06(+$,Fd4'�?8�06(S4'3D(��!$E8C$,�?0!YB3D$.��#,*�;"z¬(+*��%-� "�� <-7��-p;"����#.(D*�$'&²4��� "�E(+��3+#.���� 5��3+��#. "$,�
@B "(D*%4c��*� "�R����K���;"#:4'3+�R$7F?4'(D(+��3D�xT.		����4��?0P�2$�&a(+*R�2 "-�F?$,3+(S4��?�!�2$�&�(D*� 50	F�4'(+(D��3+�³YC "(�@B4,0¦(D3S4' <����8c <�
(6@	$/0P(D��F?0!T�º� <3S06(�Y§4¨-�$E8E��;x@B4,0~(+3^4' "�R��8�$,��(+*R�7v s ��$.3�&\��@	��3H�a�C���!;"��$,(+ {8C��0��6�?06(~_?�!&\$,3+�7(+*R�=06(S4�3+(
�!$E8C$,�&\3+$,-p "�E(+��3D#.���R 5�13D��#. <$.�?0V;"$,��#.��3V(D*?4'� ð�s T�U	*� 502-�$E8C��;�Y¥$�&B;"����#.(D* ð�r Y�@X4.02 "���!$.3DFq$,3S4�(+��8
 "�E(+$]4L;"$.�R#.��3>-�$E8C��;�4��?8y�?IE��8A@B*� ";<��(D3S4' <�� "�R#(D*���3D��0P(>$'&V(D*���;<$.��#� "�E(+��3+#.���� 5��-�$E8C��;�T¬U	*��
�?�?4�;x "�E(+��3D#.���R 5�B-�$E8C��;§*?4.8�4=;"����#.(D*�$�&��,��T�U	*� 50	;<����#,(+*�@X4.0B8C��(D��3+-/ "����8>4'�R(+$.-�4'(+ {��4';<;"z>8C�R3+ "�R#
(+3^4' <�� "��#7_Ez�(D*���eD-�$E8C��;³0P��3D#.��3Dz�g7-���(D*�$E8�8C��0+�H3+ "_?��8� <�Au�v.��w�T�U	*��`0P*�$,3+(�-�$E8C��;§@B4.0B(+3^4' <����8�$,�
0P�Q�G�����?�!��0�$�&§;"����#,(+* ð (+$ ð ��TB��M�$.(+�B(D*?4'(�06$.-��X0P���������?�H��0�@���3+�B��0P��87(+$2(D3S4� "�>_q$,(+*xTo�`U	*� 50[-�$E8C��;
*?4,8�4=;"����#.(D*�$'&��CT

�� "���!�V(+*���3D�= {0~4��� "��0P�����! "���C(B�E��->_q��3	$'&���I�4�-�F�;<��0	$'&�&\3^4'-��Q0P*� o&\(S0B4'��8� "��8C��;[��3+3D$.3S0B(+$>��06(+ "�
-�4�(+� � -#�8���7! Y¥(+*R�7F�3+$,_?4'_� <;" <(Pz�(D*?4'(`4c�E�?�!;<��$.(D 58C�` 50B "�?06��3+(D��8� "�J4��H$E8C$.�xYx(D*� 50~-�4'�E�?4';<;"zE��(D���?4'_R;"�F?4�3S4'-/��(+��3)@B4.0~�?IE��8�4'( ð�s	� ( 4Q&\(+��3=4c&\��@ ��IEFq��3+ "-/���C(^02��(D*� 50V4�W�$. {8C��8L-�$E8C��;<;" "�R#�4��Cz�K2M)Nh4.0

ðrð



47#.�����`@B "(D*�-�4��Cz���3+3+$,3S0B$.3~&\3^4'-��Q0P*� o&\(S0Z�^T	U	*R�=3+��-�4' <�� "��#`F?4'3^4'-���(+��3^0B4'3+�>4�;";[4,0+0P$E�H 54'(D��8�@B "(D*
(+3^4'�?06 "(D "$.��0|&\3+$,-p(+*��/�!���E(+3^4';a06(S4�(+�>(+$�$.���/$'&B(D*��/}2�L�L0~$.3`(+3^4'�?06 "(+ <$.�?02_?��(6@	�����A06��_]}2�L�L0!T
U	*��BF�3D$._?4�_� ";< "(6z2$�&¥���C(D��3+ <��#~�Q4.�S*7�!$E8C$,�c-/$E8C��;� 50�0P��([F�3+$,F?$.3+(D "$,�?4';?(+$)(+*����!$E8E$.�7�?0D4'#.�)0P*R$'@B�7 <�
U[4'_�;<� ð TaU	*��`�!$.��0P(S4��C(�$'&�F�3D$.F?$.3D(+ "$,�?4';< "(6z�Y³n�j5¢�j7(+*��V$�W���3^4';";§F�3+$,_?4'_R ";" <(6zc$�&�-�4��C <��#`4¨(D3S4��?0P <(+ "$,�
&\3+$,-�(D*��7�!���C(D3S4';�0P(^4'(D�=(+$/$.���7$�&	(D*��7�H$E8C$.��-�$E8C��;{0!Y? 50���4';<;"��8 � ���7�8� T c 0P <��#c(D*��>8�4�(S4CY§$.���>��4����06(+ "-�4'(+� � ���7�8� _Cz � ���7�8� W ð _ ð � ���������	��
K_ ð �^Yq@B*R��3+�����������
c {0	(+*��²4QW���3S4'#,�V�C��->_?��3	$�&��!$E8C$,�?0
 "�%47#.���R��TaU	*��V$.(D*���3BF?4�3S4'-/��(+��3^0B4'3D�1�Q0P(+ <-�4'(D��87��-�F� <3+ 5��4';";<z= <��4706 "-� <;54�3�&�4.06*� "$,�xT

�
/+ ��� ��/1- ��� ��' *
U	*��2F�4'3S06��3�8C$���0	-�4'����0P$,-��2-� {0P(^4'����0HT�º�$,3	 "��0P(S4��?�!��YE "(X0P$.-/��(+ <-���0[F�3+��8E 5�!(^0	4|&\3^4'-��)0P*R &\(	W���3+z
����4�3a(+$`413D��#. <$.�>$'&x(6@�$1$�W���3D;54�F�F� "�R#2#.���R��0!Y� "��0P(+�Q4.87$'&�4.�H(+�?4�;";"z`F�3+�Q8C 5�!(D "��#)$'W���3+;54�F7_?��(6@	�����7(6@�$
#.������0c�\F?4'3D(+ {�!��;54�3+;<zL;"$.�R#L$'W���3+;54�F?02$'&\(D���A;"�Q4.8(D$L4�eP&\3^4'-��Q0P*� o&\(SgG�^T�N~��$,(+*���3²�!$.-/-�$.�L-� {0P(^4'���
 507(+$�F�3D��8C 5�H(>0P*�$,3+(�#,������0=���E(+ <3+��;<z$�W���3D;54�F�F� "�R#L@B "(+* 4±;<$.��#]#.�����% "�b(+*R��$.FRFq$:0P <(+�L8E "3+�Q�!(+ <$.�xT
� 3+��8E 5�!(D��8�#.�����Q0¦$�&\(+���J�!$.-�F?��(D�V@B "(+*J4±eD#.���R��gc$.�%(+*��`$.F�F?$:0P "(D�>0P(D3S4'��8�(+*?4�(~ {0¦ <��(+*R�7�!$,-�F�;"���
-����E(S4�3+z%3+��4,8C "��#�&\3S4�-���T�U	*R��0P��06$.����4';<;"��8deS0P*�4.8C$�@�#.�����Q0+gAu�v s wB4'3D 506�c_?����4��?0P���!$E8C "�R#L3+��#, "$.��0
*?4�W��)4'����IR�!��0+0�$�&a06��; &\���!$.-/F�;"��->����(^4'3+z²©~M��O��© d�F���3+ <����Y�� dCFEzC3D "-� {8C "�����§(PzEF?�V�!$E8C$,�?0Vu��:�.w�T�U	*��
�!$E8C$,�?0~(D*?4'()�!$.3D3+��06F?$.�?8�(+$/0P(+$,FL�!$E8E$.�?0~$,��(D*��V$.(+*R��3�0P(D3S4'��8A��UBU[N=Y?U13�N=Y?4'��8 3�U[N1��4'3D�=�����
�!$,-�-�$.�`�!$E8E$.�?0a@B*� 5�S*=���R*?4'�?�H�~(D*��BF�3+$,_?4'_R ";" <(6z1$�&x;<$.��#=´)©�º�0�$.F�F?$:0P "(D�¦&\3D$.- 3+��4�;�#.���R��0!T�«�&§(D*��
F?$�0D0P "_R ";" <(6zc$�&a06(+$.FJ�!$E8C$,�?0¦ {0	 "#,��$.3D��8¥Y�(+*R�=4�W���3^4'#,�1#,�����2 <�?8C��I/$'&�(+*��`�!$,-�F�;"��-��!�E(S4�3+z`3+��#, "$.�� {0
_�� ��(Z�[ � \

���Q Z ��;<$.# %�$ � \
�VQ Z �D�SYx@B*���3D���Q Z  {0~(+*R���!$E8E$.�]�!$.-�FR;"��-��H�E(S4'3Dz�(+$NQ Z T7U	*R�>0P��-  502$.��;<z�$�W���3

r �>�!$E8C$,�?0~(D*?4'(�8C$>��$,(~*?4�W��V4>0P(D$.FJ�!$E8C$.�J4.0��!$.-/F�;"��-/�!�E(S4�3+z7�H$E8C$.�xTXU	*��V3+��06��;"(B {0Pd
N~W���3^4'#.�V#,�����V "�?8E��I¨&\$,32�H$.-�F�;<��->���C(^4'3Dz=3+��#. "$,� W s T �,�'� ���E�

@B*� {�Z*� 50	;<��0+0	(D*?4'��$,���74��?8�06 "-� <;54'3a(D$7(+*��`4�W���3S4�#.�V "��8C��I�$�&a473+��4�;x#.���R�c� s T �.�.���ST
®�>*?4�W��/8C��WE 50P�Q8±(D*�3+���>06 "-�FR;"�73+�R;"��02(+$%-� "�R "-> 50P�V(D*���0P�>��3D3+$.3^0!T�U	*��/F?4'3^4'-���(D��3S0� "��(+*���06�

3+�R;"��0�4'3+�V3^4'(+*R��3�4.8�*�$E�.Y�_���(BF?$:0P(+�\F�3D$E�!��0+06 "��#�4'F�F?��4�3S0	&�4' "3D;"z>3+$,_��?0P(�(+$>06-�4';<;§�Z*?4���#.�Q02��(+*R�1;{4.06(
3+�R;"�2 {0	(+*��2-/$�0P(X0P����0P "(D "W��.�^T[N¦&\(+��3�#.���R��0	*?4�W��2_?������F�3D��8C 5�H(+��87 "��_?$.(D*�8E "3+�Q�!(+ <$.�?0a$'&�47�!$.�E(+ <#7$'&
K2M2N�(D*��VF�3+��8E 5�!(D "$.��0	4'3D�VFq$:0P(D��F�3D$E�!��0D0P��8L4,0X&\$,;";"$�@�08d
ð T � 4.�S*LF�3D��8C 5�H(+��8�&\3^4'-���06*� &\(B {02�S*����S����8�(+$%0P���7 o&�(+*���3D�7 5024�F?$�0D0P <_�;"�>06(+$.F§°�0P(^4'3D(=F?4� "3V����4�3
_Ez�T�U	*R�¦�?3^0P(�0P(D$.F��H$E8C$.���RF�(+$`v s,s _?4,0P��0�8C$�@B�?0P(D3+��4�- &\3D$.-h(D*��¦&\3^4'-��Q0P*� o&\(�(D*?4'(� 50� <�c(D*��
3D��4.8C <��#�&\3S4�-��=�?06��8LF�3+ <$.3V(+$%(+*��=&\3^4'-���06*� &\(� 502;<$E��4'(D��8¥T>«�&�0P���Z*�4%0P(+$,FA�H$E8C$.�A {0~&\$.���?8§Y
(D*�����(+*��)����4'3D��0P(�06(S4�3+()�!$E8C$.�% 50	;<$E��4'(D��8L�� &�4��Cz?�a��F�(+$7� s _�4.0P�Q0	_q�H&\$.3+�V$,324�&\(+��3B(D*��V0P(D$.F
�!$E8E$.�� "��(D*��73+�Q4.8C <��#c&\3S4�-��V�?0P�Q8L4Q&\(+��32(+*��V&\3S4�-���0P*R &\(�T)«�&a_?$.(+*]4�06(+$.F�4��?8�0P(S4�3+(V�H$E8C$.�
4�3+�2&\$.����8�(+*R�1FR3+��8C {�!(+�Q8c#.���R�1 {0B0PF�;< "(B <�C(D$7(P@�$�T

vCT2¡������Q0¦F�3D��8C {�!(+��8%4'(��� "(D*���3����?8�$'&X4��!$,�C(D "#>(+*?4�(V4'3D�=;"�Q0+0B(+*?4�� ð�s.s _?4,0P��0�;"$.�R#�4'�?8�(D*�$�06�
 <��(D*��V-� 58R8C;"��@B*� 5�S*�4�3+�=;<��0+0	(D*?4'�%v s 4�3+�78E 50P3D��#�4�3S8C�Q8¥T

�CT�«�&R(P@�$~FR3+��8C {�!(+�Q8|#,������0x "�`$.F�F?$:0P "(D�B8C <3+���H(+ "$,�?0x$'W���3+;54�FV_Cz2-/$.3+�a(D*?4'� ð�r _?4,0P��0HY.$.�R�	$'&§(D*���-
 {0	0P�RF�F�3+�Q0+0P�Q8¥Ta«�&x(+*R��z>4'3D�2_?$.(+*�;<$.��#/��-�$,3+��(+*?4���� s,s _?4.06��0Z�^YC$.3B o&x(D*���z7*?4�W��)�!$.-�F�4'3S4�_�;"�

ð v



;<����#.(D*?0���3^4'(D "$L$'&|0P*R$.3+(>(+$L;<$.��# � s T r �SYa(+*���FR3+��8C {�!(+ <$.�A@B <(+*b(+*R��;<$�@	��3`#.�����/ "�?8C��I���4.0#, "W����A <� � ���?4�(+ "$,����vG�+�V {0=3+��(^4' <����8¥Tb´~(D*���3D@B 50P�:Y�(D*��%0P*�$,3+(+��37$'&V(D*���(P@�$L 50706��F�F�3D��0+06��8
�\����;"�Q0+02(+*��7;<$.��#,��3V$.���>*?4,0=4';<3+��4,8CzL_?�����]0P��FRF�3+��0D0P��8L_EzL4'�]��W����L;"$,��#.��31$,���.�^T $ ����3+��;<z
�!$,-�F?4�3+ "�R#2(+*���#.�����B "�?8E 5�!��0[$'&x(D*���(P@�$V$.F�F?$�06 "(D�~F�3D��8C {�!(+ <$.�?0� 50[ "��� �§���H(+ "W���_?����4'��0P�)4|W���3+z
06*�$.3D(�0PF���3D "$,�?0¦FR3+��8C {�!(+ <$.�>$'&\(D����*?4.0B4=W���3Dzc;<$�@�#.�����V <�?8C��I§T�´����V06 "-�FR;"��3+��;<�2(+*?4�(B@	$,3+�R0
4�;"-�$:0P(B4,0¦@���;";³4.0B 50B06 "-�F�;<z7(+$/4';<@B4�z�0B06��F�F�3D��0+0B(+*R�=06*�$.3D(+��3B$�&a(+*R�1(6@�$�T

� � � �a�������

U	*��%Fq��3P&\$.3D-�4'���!��01$�&V(+*R��06 "-�FR;"��F?4�3S06��3���º� "#,��3+� ð �74��?8yF?4�3S06��3c@B <(+*b(+*R��-/$.3+�%�!$,-�F�;<��IL "���
(+��3+#.���� 5��3+��#. "$,��-�$E8E��;V��º� <#.��3D�%�G�7@���3+����W,4';<�?4'(D��8y_Ez¬�!$.�R�C(D "��#�(+*����E��->_q��37$'&V@B*�$,;"�%#.�����Q0
�!$,3+3+�Q�!(+;<z=F�3D��8C 5�H(+��8=_?�!&\$,3+�)4'�?8�4�&\(+��3aF?$�06(+�\F�3+$E�H��0+06 "��#7 <�c_?$.(D*�(+*R�~(D3S4' <�� "�R#=4��?8c(D��0P(�0P��(S0B��U[4'_�;<�
�G�^T � 4�3S06��3~-/ 50P(^4'����0	$,�L#.���R�1&\3S4�#.-����C(^0B4'(2(D*��=����8�0¦$�&X�!$.�E(+ <#�0B(+*?4�(2@	��3D�=;<��0+0B(+*?4�� ð�s,s _?4.06��0
;"$,��#�@���3+�`��$.(V�H$.���E(+��8§Y¥_?����4'��0P�>0P���Z*J0P*�$,3+(2����8�&\3S4'#,-����E(S0B#.���R��3S4�;";"z��!$.�E(S4� "�L(+$�$�;< "(+(D;"�V "�E&\$.3+�
-�4�(+ "$,��&\$.3�3+��;< 54'_R;"�V3+���H$.#.�R "(+ <$.�xTXU	*��=(^4'_�;<�78C$���0���$.(� "�?�H;"�?8C�`4c�E��->_?��3	$�&���4.06��0~@��=8E 50+��4'3S8E��8
8C��3D "��#7(D��0P(D "��#RT�U	*��Q0P�`4'3D� ð �=#,������0a@B*� 5�S*�*?4,8��� "(+*R��3�470P(+$,F�$.3B06(S4�3+(��!$E8C$,�L8C �§��3+���E(�&\3+$,-f(D*��
0P(^4'�?8R4'3S8�$,����0HY¥4>0P(D$.FL�H$E8C$.�L <��(D*��=3D��4.8E "��#7&\3S4�-��2$'&�(+*��V#.�����=$,3~#,������0B@B "(D*�-�4'�Ez������E��$�@B�
_?4,0P��0HTaN~;506$ ð �2F�3D��8C {�!(+ <$.�?0a0P�R_?0P���������E(+;<z= {8C���E(+ ����8=4,0�(S©�M2N�#.���R��0�@	��3D��8C 5063+��#:4'3S8E��8¥Ta«��c$,3S8C��3
(+$�-�4����74c&�4' <3V�!$,-�F?4'3D 506$.��(+*��>06 "-�F�;<�=F?4�3S06��3V@B4.0V4���#.-����C(D��8�@B <(+*�(+*��7(6@	$�$�W���3D;54'FL-/$E8C��;50HT
U	*E�?0!Y�(D*��=$,��;"z�8E ��§��3+���?�!�V_?��(6@	�����/(+*��`0P <-�F�;<�V4'�?8�(+*��V-�$,3+�V�H$.-�F�;<��I>F?4'3^0P��3^0¦ {0	(+*��V-�$E8C��;x$'&
(+*R�1 <�C(D��3+#,���� {�~3+��#, "$,�xT

U	*��V "-�F?$,3+(S4��?�!�2$�&�-/$E8C��;";< "��#`(+*��) "�E(+��3D#.���� {�~3+��#. "$,�%��4'��_?�`0P������_Ez��H$.-�F?4�3+ <��#7(+*��)3+��06��;"(^0
&\3+$,-�(D*����H$.-�F�;<��I�4��?806 "-�FR;"�=F�4'3S06��3S02_?$.(D*@B <(+*]4'�?8L@B "(D*�$.�R(1F?$:0P(+�\F�3D$E�!��0+06 "��#RT�«���4';<;a��4,0P��0HY
(+*R�B3S4'(D�B$'&?&�4';{0P������#�4�(+ <W���0	�!e^M~$.([&\$.���?8RgG�[ 50[4'F�FR3+$�IC <-�4'(D��;"z r ��� t Y¥n�j5¢�joY.(+*��B(6@�$2F?4'3^0P��3^0�8C {0+�!$�W���3
3+$,��#.*R;"z=(D*���0+4�-��	�E��->_?��3x$'&³#.�����Q0!T�}�$'@���W���3�Y�(+*����!$,-�F�;<��I2F?4�3S0P��3�*?4.0a4~_?��(D(+��3�4.���!�R3S4.�Hz7�.-/$.3+�
$'&)(+*R��8E 50+�H$'W���3+��8L#.���R��074'3D��F?��36&\���!(`$.3>4';<-�$�06(=F?��36&\���!(�T�U	*E�?0!Ya_?��(+(D��3=-/$E8C��;" <��#�$�&V06���������?�!�
��;<��-����E(S0~FR3+ "$,3c(D$L(+*��%06(S4'3D(c$�&V4L#.���������?0P�R3+��0706��;"���H(+ "$,�A$'&|(+*��%�!$,3+3+�Q�!(706(S4'3D(c$�&2(D*���#.���R�� <�
0P <(+�?4�(+ <$.�?0B@B "(D*�-�4'�EzcF?$�0D0P <_�;"�`0P(^4'3D(2�!$E8E$.�?0HT

U	*��>0P�R3+F�3D 50P <��#.;<z�#,$�$E8F?��3P&\$,3+-�4��?�!�V$'&X(+*��²0P "-/F�;"�VF?4�3S0P��32 "�L(D��3+-�0B$'&� {8C���E(+ &\zE "�R#7;54'_?��;<;"��8
#.������0c {0c4,���!$.-/F�;" {0P*���8b4�(�(+*��J�!$�06(�$'&²4->�?�S*A#.3D��4'(D��3��E��->_q��37$'&>�\Fq$:0+06 "_�;<�.�=&�4';{0P�LF?$�06 "(D "W���0
��4�_?$.��( r,sGt -�$.3D�7(+*?4��A(+*��/4.�H(+�?4�;��E��->_?��32$'&�#,������0HY�@B*� {�Z*L {0=4�3+$.�R�?8 ð�s,s.s &\$,3=(+*R�c(D3S4' <�� "�R#
0P��(B4'��8�v r,s &\$.3	(D*��2(D��0P(X0P��(H�ST�}�$'@���W���3�Y.F?$�0P(D��FR3+$E�!��0D0P <��#c3D��8C�?�H��0�(+*� {0��E��-c_?��3�(+$=;<��0+0a(+*?4���*?4�; &
@B "(D*�$.�R(78C��#,3S4,8C "��#%(+*��>�E��-c_?��3)$'&)�!$,3+3+�Q�!(+;<z�F�3D��8C 5�H(+��8�#,������0`0P "#,�� �q��4'�E(+;<z�T�«�(`0P����-�0~;" <���=(D*��
F?$�06(+�\F�3+$E�!�Q0+0P <��#L 50V8C$, "��#%-�$�06(2$'&�(D*��>@	$.3D�¥Y[�S*�$�$�06 "��#%_?��(6@	�����A´)©�º�02 "��$.F�F?$:0P "(D��8C <3+���!(D "$,�?0!T
U	*� {0	F�3+$�WE 58C��0	#,$�$E8���WE 58C�����!�2(+*�4'(B(+*R�1F?$:0P(+�\F�3D$E�!��0+06 "��#�3D��;"��0a@	$,3+�§T

º�$.3V(+*��>-�$,3+�>�!$,-�F�;"��I�F�4'3S06��3�Y[F?$�0P(D��FR3+$E�!��0D0P <��#L-�$�W���0�4'_?$.��(7� t $'&�(D*��cFR3+��8C {�!(+ <$.�?0B&\3+$.-
e+F�4'3+(D;"zRg|&\$,���?87(+$�eDF?��3P&\���H(Sg7� &\$,3	(+*R�B(+3S4� "�� <��#706��(!�^Y�_q�Q��4'�?06�~ <(a3+��06$.;"W��Q0�$�W���3+;{4'F�F� <��#2#,������0HTaU	*��
3S4�@�F�4'3S06��3�$'&\(+����FR3+��8C {�!(S0	(6@�$7$'W���3+;54�F�F� <��#7#.���R��0~4,0¦$,���=;<$.��#>#.�����V@B "(+*%4LeP&\3^4'-��`0P*R &\(Sg7�H;"$�06�
(+$`(+*���3+��#. "$,��$'&[(D*��2$�W���3D;54'F%��_?�!&\$,3+��(+*��|0P(+$,F��!$E8C$,��$'&[(+*R�¦�?3^0P(�#.�����,�ST � 3+$�WE 58C��87(+*R�~F�3D��8C {�!(+��8

���I$ �� +3-$���3-���-��A �+��3-5 �!�S$ �-�2�&1 ��'V' 1*1 5+3-�+���S�+3-'�$*5PL��*�! +�@%&�!$��!565+���*�� +�!5�5 �/����� '������! .3-$ �V�!�S5"�!�&1���A
8������+��3-5H3-5
Q��  +,O�*$��-3��&�!�-,@3-$O�� �������3 �#��W

ð �



U�zEF?�V$'& � $:0P(D� K24'(^4c06��( � �!$C���Q�C�=#,������0	&\$.����8�_Ez�F?4�3S06��3 � $�0+06 "_�;<�
 "�E(+��3+#.���� 5� F�3D$E�!��0D0P "�R# � ��3P&\�Q�!( N�;"-�$:0P( � 4'3D(+;<z M~$,( &�4';{0P�
-�$E8C��; F?��36&\���!( &\$.�R�?8 F?$�06 "(+ <W��
3a$.-/F�;"��I M~$,��� U�3^4' "�R "��# ��� ð �6���RT �.� r � � r T���� ð � ð � ð �RT�E� r.s � r T ð � �.� r

U���06( v s � ���.�ET s � ð v � r T ð � ð%ð ���RT �,� ð�s �\��T vG� ð � ð
N¦&\(D��3 U�3^4' "�R "��# ���G� �6���ET �.� �,v ���CT�E� �,� ���ET s � r � � r T �G� � ð�s

U���06( v s8ð ��� r T�vG� ð � � r T r � � ���ET�E� ð � � r T �G� �.v
�� <-�F�;"� M~$,��� U�3^4' "�R "��# �.�.v �6� s T��G� � ð ���CT���� ð �,� � ð �ET �,� ��v �\��T �G� ð�r v'�

U���06( ð ��� �6� r T��G� v,� ���CT �,� v r � ð�s T���� � ���CT �G� � ð v
N¦&\(D��3 U�3^4' "�R "��# �.�'� �6� ð T��G� � ð ���CT���� ð �:� � ð �RT �,� r.r � r To�.� �.� ð

U���06( ð ��� �6��vET r � v,v ���CT���� v,� ���ET �,� ð � �6��T vG� �.�

ÞAL]�rNPO�é�q��AORDX�âCEDnS$L]j`�GO¢CT��J�k�O¢i`L]DGUXORDuU?àÝHKJ�kU¤HPS"irNPO�L]j`FV�GCIS"irNPOGä"HPj%JnORD�QEORjrH½�[S"C�FrOGN½U?HPj�JnORD�SVU?C]�Ai�DnO/FIH½�Gb
JXHPCEj�C]�Aà�k�C]NPO[QEORj�O/URv G��AORDX��O/�GJ�I[HPj`FIH½�RL]JnO/U��RLEUXO/UÝà�k�ORDnO[Jnk�O�UXJGL]DnJuU�L]j`F$ORj`F�U�C]�¬J�k�O[i�DnO/FIH½�GJnO/F�QEORj�O/UÃL]DnO
Jnk�O¶UnL]S"O¶LEU�Jnk�C%UåO�Q]HPWEORjÂHPjÀË��GC � O/Ú%� � GG�ÃNPS"C%UXJ�i`ORDå��O/�GJ�Ie^`Jnk�O¶UXJuL]D�J¢�GC�FrCIjC]�hJnk�O,i�DnO/FIH½�GJXHPCEjÂH½U�à�HPJnkrHPj
Z/f$�GC�FrCIj`U�C]�|Jnk`LTJÙUXi8O/��HpÖ`O/FÂHPj;Ëh�GC � O/Úr�ÂÔ�L]j`FÁHPj�Jnk�O"UnL]S"O,DnO/LEFIHPj�Q��âDuL]S	O]Õ � G��?L]DnJXNP�.I�^`J�k�O�i�DnO/FIH½�GJXHPCEj
C]WEORDXN½L]i`U�Jnk�O,N½L]�8OGNØNPO/F4QEORj�O¶�r��L]J�NPO/LEUåJ��Ef$�`LEUXO/U�CED��Ifrì � GRBÃCEJÃ��CE��j`F.Ie^lËh�GC � O/Úr��QEORj�O/U�J�k`L]JÙLTDnO¶j�CEJi�DnO/FIH½�GJnO/F	�%�¶Jnk�OÃi`L]DuUXORDÃÔâ��LæN�UåO�j�ORQ%L]JXHPWEO/U Õ �%L]j`F G��AC%UnU¤HP�rNPO��dLoN½UXO�i`C%U¤HPJXHPWEO8Ie^EQEORj�O/U�Jnk`L]JhLTDnO�i�DnO/FIH½�GJnO/F$����J
j�CEJ�N½L]�8OGNPO/FÀLIU�UX�`��k$HKjÓËh�GC � O/Úr��vhBÃ��S¶�`ORDuUÝHPji`L]D�ORj%Jnk�O/U�H�U�L]DnO�HPjÂi`ORDu�GORjrJ/v
&\3S4�-��706*� &\(V {0~@B "(D*� "�]v s,s _�4.0P�Q01$'&X(+*��>8E$'@B��0P(+3D��4'-¯06(+$,Fb�!$E8C$,�xY�F?$�06(+�\F�3+$E�H��0+06 "��#L@B <;";[3+��06$.;"W��
(+*R 50a0P <(+�?4�(+ "$,�xT � 4'3+(D 5�!�R;54'3D;"z`;"$.�R#1$�W���3D;54�F?0�(+*?4�(	4�3+����$.(�-�$E8C��;<;"��8V��IEF�;" {�! "(D;"zV4�3+�B&\$.���?87(+*R 50�@B4�z�T
M~$,(+�=(D*?4'()(+*��>06(S4'3D(2$'&�(D*��706���!$.��8�#.�����` 50��6��0P(V�S*�$�06���L4,0~(+*R�>0P(S4�3+(V�H$E8C$.�]�!;"$:0P��06(~(D$�(+*R�70P(D$.F
�!$E8C$,��$�&2(D*���$.(+*R��37#.���R��\� s _?4.06��07��F?0P(D3+��4�- $.3>8E$'@B��0P(+3D��4'- &\3D$.-¯(+*��%0P(D$.F �!$E8C$.�§�SY	@B*� {�Z*
-� <#.*E(B��$.(2_?�7(D*��7$.F�(D "-�4�;x$.���:TVN20~@B "(D*L(+*��²0P <-�F�;"�VF?4�3S06��3�Y¥(D*��=F?$:0P(+�\F�3D$E�!��0+06 "��#J4';{0P$�3+��8E�?�!��0
(+*R�1�E��->_?��3a$'&aF?$�0D0P <_�;"�2&�4';{0P�VF?$�06 "(+ <W���0B���� "(D�V�!$.��0P 58E��3S4�_�;"z�T

U	*���F?4'3^0P��3�Fq��3P&\$.3D-�0�_?��(+(D��3a$.�>(+*���(+��06(�0P��(�(+*?4��c$,��(+*���(+3^4' <�� "��#`06��(�YE@B*� 5�S*7 50�(+*R�~$,F�F?$�0P <(+�
$'&§@B*?4�(a$.���B@�$.��;{8=��ICF?���H(� &?$�W���36�?(+(D "��#�(+*R�B(+3S4� "�� <��#V8�4�(S42@B4,0�$'&³�!$.���!��3+�³T�®��B_q��;" "��W���(D*?4'(�(+*� {0
 50�0P <-�F�;<z¨&\$,3+(+�R "(+$,�?0!T)º�$.32 <�?0P(^4'�?�!�:Y�(+*��`(+��06(206��(V�!$,�C(^4' "��0¦$,��;"z�$.�R�7 "�?06(S4'���!�=$�&�4c#.�����=$�W���3D;54'F
$'&X-�$.3D�=(D*?4'����_?4,0P��0HY�@B*R��3+��4,02(+*��7(D3S4' <�� "�R#�0P��(`�!$,�C(^4' <�?02�'�%06�?�Z*L <�?0P(^4'�?�H��0!T7M�$.(+�7(D*?4'(V��4,�Z*
0P���Z*� <�?0P(^4'�?�H�1 <� 4?�����?�!��0a(+*��2FR3+��8C {�!(+ <$.��$�&B£ ��l7#.�����Q0!YC-/��4'�� <��#=(D*?4'(�4�_?$.��(V� t $�&�(D*��2(D3S4' <�� "�R#
#.������0B4'3D�= <� 4?�������!��8�4��?8�;<��0+0	(D*?4'� ð't $�&�(D*��V(+��06(~#,������0HT

�
	�����"�� 0#�$�- / � � � � 0 *+��' �� 	+' 0 � 	+"$�� ' ��*)	����� ��
U[4'_�;<�B�1#, "W���0x-�$,3+�B8E��(S4� ";50x$.�>#.������0� <�>U�4�_�;"���~(D*?4'(a@���3+���� "(D*���3�e+F?4�3+(+;<z�g~&\$,���?87$.32eD��$.(�&\$.�R�?8�g
��#,������0 ð � ð�s`ð �STA�� <�?�!� � �!$C���Q�C�� {0|�R$.(=&\��;<;"z�4'�R��$.(^4'(+�Q8 �"�7T�©B�?8�8§Y�Fq��3S0P$,�?4';��H$.-�->���� <��4�(+ "$,�¥�SY
0P$,-���$'&[(+*R�2��3+3D$.3^0�-�4,8C�~_Ez7(+*R�2F?4'3^0P��3�-�4�z=_?�2 <�?�!$.3D3+���H(�;{4'_?��;< "��#:0� "�/(+*��)8�4'(^4'_?4,0P�V$.3B#,���E�� "���
��3D3+$.3^0¦ <��(D*��706���G�R���?�!��0HTB®�²0P�?06Fq�Q�!(~(D*��=��3+3+$,3S0¦&\$,3~#,������0 ð�s v � ð�s ��4��?8 ð�s ��� ðrð ��&�4';<;x "�E(+$>(+*� {0
��4�(+��#,$.3+z]_q�Q��4'�?06��Y�&\$.37��I�4�-�F�;"�:Y¥(+*���;<����#.(D*?01$�&2#,������0 ðrð �4��?8 ðrð�r 4.0=#, "W����� "� � �H$C�����E�L4'3D�
��4,�Z*%��$.(V8E "WE 50P <_�;"�V_EzL�ETVU	*��7F?4'3^0P��3)$'&\(+����-�4�����0¦FR3+��8C {�!(+ <$.�?0B(+*�4'(V06(S4'3D(V4¨&\��@ �!$E8E$.�?02_?�!&\$.3D�
$.3�4Q&\(+��3c(D*��L4,�!(+�?4�;206(S4�3+(��!$E8E$.�?0HT�U	*�$�06�L;"��0D0¨(D*?4'� ð�s �!$E8C$,�?0c$ ��Y>eSN~;<-�$�06(7Fq��3P&\���!(^gCY	@���3+�

ð �



��$,(1 <�CW��Q0P(+ <#�4�(+��8%4'�Ez�&\��3D(+*���3�TV«��L(+*��7(D3S4' <�� "�R#�0P��(�Y[v.��F�3+�Q8C 5�!(D "$,�?01��vCT � t �B*?4�W��>4�0P(^4'3D(=�H$E8C$.�
_?��(6@	����� ð�s 4'��8�v s �!$E8C$.��0�&\3+$,-f(D*��)�!$.3D3+���!(�$.���V4��?8c�:�c���RT�� t �[*?4�W��)41;54�3+#,��3�8C��WE 54'(D "$,���\#.�����Q0
ð �G�'�7 <��U�4�_�;"����4=(D*?4'(X4'3D�2��$.(�-�4'3D����8=@B "(D*Ae � gG�^Ta��$�06(	$'&[(D*���F�3+��8E 5�!(D "$.��0�(D*?4'(�8E ��§��3a_Cz7-/$.3+�
(+*�4'�Lv s �H$E8C$.�?0B$E���!�R3~ <��#,������0	@B <(+*%47;54'3D#.�V#.�����V "�?8C��I��\(+*�$:0P�78E����$.(D��8�@B "(D*ye��Cg��ST

U	*���3D��4'3D� ð �L��4.06��01$�&2#,������0=@B <(+*A <�C&\3S4�-��>0P(D$.F¬�!$E8C$,�?07$.3>0P(D$.F¥°Q0P(^4'3+(/�!$E8C$,�?0=(+*�4'(>8C �¥��3
&\3+$,-¶(+*R$�0P�V#, "W����� <� � �!$C�:���C��� ð�s �'� ð�s �:Y ð�s �'� ðrð �CY ð%ð�r � ðrð �G�^TBU	*��V(6@	$7#.������0�zE#. <	����E��->_q��3	�= <�
U[4'_�;<�B��4G��4'�?8=zE#. {N���;< 506(+��8`4.0�����8C 50D�!$�W���3+��8V "�²U�4�_�;"���._¥�[*?4�W��B4�W���3+z2;{4'3D#.�B$�W���3+;{4'F`$'& ð �:�~_?4.06��0
4'��8�(D*��VF?4'3^0P��3B*�4.0B�!$,�?��4'(D���?4�(+��8�(+*R��-f <�C(D$=$,����Ta«���&\$.��3���4,0P��0�4=#.���R�1@X4.0	F�3D��8C {�!(+��8/4.0	_?�� "�R#
(6@	$>#.���R��02� ð�s �'� ðrð%ð �^TVU	*���3+�`4�3+� ð�s  <�?0P(^4'�?�H��01���.����� r �B$�&a(+*��`F?4'3^0P��3�F�3D��8C 5�H(+ "�R#>4±e6&\3S4'-/��0P*� o&\(Sg
$.3���3D3+$.3�Y��7$'&a(D*���06�1$E���!��3B "��#,������0	@B <(+*%4¨*R "#.*�#,�����V "�?8E��I¥T

«���U[4'_R;"���._xYa(+*R� ð �J&�4�;506������#:4'(+ <W���0�� � �!$E�����E��;54�_q��;";"�Q8#.���R��0=(+*?4�(>4'3D����$,(7 58C���E(+ o�?��8_Ez
(+*R��F?4'3^0P��3H�`�!$.��0P 506(=$�&V�!$,3+3D���!(+;<z�F�3D��8C {�!(+��8�#.�����Q01(+*�4'(>4'3D��0P�RF�F�3+�Q0+0P�Q89_Ez�0P*�4.8C$�@¶#,������0>���.���
ð�s`ð Y ðrð v'� ðrð ���SY¥#,������0	@B <(+*�8E ��§��3+���C(X0P(S4�3+(H°�0P(D$.F��!$E8E$.�?0B$.3B <�C&\3S4�-��206(+$,F��H$E8C$.�?0�4'��8�W���3Dz>0P*�$,3+(
#.������0!T�«�(= {0=���?�!;<��4'3`@B*Cz�#.������0=�,�4��?8b�.�L4�3+����$.(=&\$,���?8¥T�U	*���-�4��6$.3+ <(6z�$'&�&�4';{0P������#:4'(D "W���0
4'3D�2;" {0P(D��8�0P��F?4'3^4'(+��;"z> "��U[4'_�;<�V���.YE_q�Q��4'�?06�V(+*���z7*�4QW��)���C��0P�?4�;[�!$E8C$.�%06(S4'(D 506(+ 5��0�#. <WC <��#7(+*R��-¶4��
4'_R��$.3D-�4';<;"zL;54�3+#,�c#,������ <�?8C��I§T�´B&B(+*R� r ��&�4';506������#:4'(D "W���02 "��(+*R��(+3^4' "�R "��#%0P��(�Y��,v�*?4.8]4�#.�����
 "��8C��I�$�&	-/$.3+�)(+*?4�� ð T s Y ð �7*?4,8L4¨#,�����= <�?8C��I�_?��(6@	����� s T��,��4'��8 ð T s Yx4��?8��/*?4.8%4c#.���R�= "��8C��I
_?��(6@	����� s T �.�>4'�?8 s T��,�CT�U	*���06�1�E��->_?��3S0a4'3D�74�;";q&�4� "3D;"z>*� "#,*L�!$,-�F?4'3D��8c(D$7(+*��`4�W���3S4�#.�V$'& s T �.� r T

�
/+  ���#"$� ' � � *)��' �� /)��� � 	+"$��  </) ������ ����
��$,-��2$'&�(+*��`F�3+��8E 5�!(D "$.��0B�!$.�?06 58C��3+��8�4.0BF?$�0D0P "_R;"�1&�4�;506�=F?$�06 "(+ <W���0	-�4�z>_q�`3+��4�;x#.���R��0¦@B*R 5�S*�*�4QW��
��$,(B_q������;54'_?��;<;"��8>z���(	@B*� <;506(B$.(+*R��3S0	-� <#.*E(a_q�²0PF��R3+ "$,�?0!T�®��V��IR4'-� <����87#.�����Q0	F�3+��8E 5�!(D��8c_Ezc(D*��
�!$,-�F�;"��I�F?4�3S0P��3���4�&\(+��3`F?$�0P(D��FR3+$E�!��0D0P <��#C�` "��-�$.3D��8E��(S4� ";a_CzL(D3S4��?0P;{4'(+ <��#L��4,�Z*� "�E(+$%(+*��>F�3+$,(+�� <�
0P�Q�G�����?�!�B4��?8=F?��3P&\$,3+-� <��#)418R4'(S4�_?4.06�206��4'3^�Z*`�?0P <��# 	B�xN1�EU�u ��v.wR4'�?8>4~��$,���\3+��8C�R�?8�4'�E(�8�4'(^4'_?4,0P�
�!$,-�F?$�0P�Q8|$�&x��@B {0+0P� � 3+$,(avG�:T s Y � «6©y�,�CT s 4��?81(D3S4'��0P;54�(+��87¡����0	B4'�R�=���ET s T	´B&�v.�,�~F�3+�Q8C 5�!(D��8~#,������0HY
� r -�4�(S�S*���8�4��C�R$'@B�LFR3+$.(D�� "�³T¨��$,-��V$'&X(+*���06�>4'3D�7�C��$�@B�Ai�jakSl.m n¦#.������0~@B*� {�Z*%*?4�W��7_?�����L��$,(
;54�_?��;"��8� <� � �!$C�:���C�7_���(�@B ";<;¥_?�= <� � �!$E���������"�|�����%©¦�?8R8¥YqF?��3^0P$,�?4';a�H$.-�->���� <��4�(+ "$,�?0Z�^T	´B&�(D*��
3+�Q0P(�Y§�.�>*?4.8%4�0P <#.�� o�§��4'�E()0P "-/ ";54�3+ <(Pz7(D$�4>�C��$�@B�%F�3+$,(+�� <�A� � $. 50D0P$,� � 3D$._?4�_� ";< "(6z
	�� s T s,r �X4'�?8(+*R�13D��0P()� ð v.�G�X8C {8��R$.(B*?4�W��V4��Cz/0P <#.�� o�§��4'�E(�0P <-� ";{4'3D "(6z�TxNB(	(D*��V0+4�-��2(D "-��B@��1_?����4'-��)4�@B4'3D�V$'&
0P <-� ";{4'3x@�$.3+�7_Ez`�L4'3D� 		$.3+$E8E$'WR0P�Ez�Y � ��#, "���G�2$�$.�� <��4��?8 �|�����>©¦��8�8��\F?��3S06$.�?4�;¥�H$.->���� 5��4'(+ <$.�?0S�
��4�3+3+ <��8L$.��(`@B "(+*94�8C �¥��3+���E(V-���(+*R$E8¥Y�_��R(=@B "(D*A06(+3D$.��#,;"z]�!$.3D3+��;{4'(+�Q83+��06��;"(^0!T�K~��(S4' <;50V$'&�(+*R�� "3
3+�Q0P��;<(S0x4'3D�a#. "W����2 "�V(+*R�� "3?&\$.3+(D*?�!$,-� "��#�F?4'F?��3�TH	B4,0P��82$.�V&\��3+(D*���3§��I�4�-� "��4'(+ <$.�V4��?8=4��?4';<z�06 50¥$�&�(D*��
3+�Q0P��;<(S0�&\3+$,-O(+*R�~F?4�3S06��3�Y�@	�B&\$.�R�?8c42����@�F���(^4'(D "W��2����4.8C����$�06zC;<���¥�\-���(D*� "$,�� "���B-/��(+*EzC;<(+3^4'�?0�&\��3S4,0P�
8C$,-�4' <�y(D*?4'(/4'FRFq�Q4'3S0>(+$�_q�%F�3+�Q0P���E(c <�bF�3+$,(+�� <�?0²&\3D$.- 4LW.4�3+ <��(6zA$'&VFR*CzE;"$,#.������(+ 5��4';";<z�8C "W���3S0P�
$.3D#�4��� 506-�0B4'�?8�$.3D#�4'�R��;";<��0!TaU	*��Q0P�V3+��06��;"(^0B4'3D�78C��0D�!3+ <_?��8c "�]u �C��w�T

��
�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��� ����������� ��� ��!#" ��$�% �& %#���'� ����������� ��� ��!#" ��$�% �& %#����� (���������( ��� ��!)" ��$(% �& %#����� ����������� ��� ��!#" ��$�% �& %#�
��*�+�,�$ ��-�. � ��,0/ ����*�+�,�$ �(-�. � ��,0/ ����*�+�,�$ ��-�. � ��,�/ ����*�+�,�$ ��-�. � ��,0/ �
��1 ��!�� � � ����1 ��!�� � � ����1 �(!�� � � ����1 ��!�� � � �
���������������������������2�������������������������������������������������������3�������������������������������������������������������2�������������������������������������������������������2���������������������������
�5476 �(8 1 �:9�;�4<�:;�;=���?>�>@+�A�B�C �ED�4�>F�HG�I=����I�;@A  +�JLKM�:I�I�IN� . D=��� . IO/�P�Q�* �?>�4RD�ST�U4�>(DN�
�H> &�!�8 JLKM�:; . ST�:;�;=���?>�; 8 + !�V �W40I�S�XT�HG�I=����I�I@A�Y ��V KM�:I�> . �:X�>T��� . G ��� Q�$ �?>�G�9�;T�U4RI�XN�

ð�r



�:;@P ����V �W4RS�S�9T�:;�;=���?>�I 8 P !�� �E9�I . �HG�I=����I�G ����& J�� �:9�S�XN�:X�;=��� .�. ���R8 J �:9�I . �U4�G�> �
�:I B � +
	 �W4R9�I�9T�:;�;=���?>�GO% &
� J �E;�9�IT�HG�I=����I . 6 � 6� �?>�I�;�SN�:X�GT��� . X � A � * �W4RI�X . �U4R9�SN�
�HGOA�/�P� �HG�;�XT�:;�;=���?> .@ �� ,
	 �EX�>�ST�HG�X=����I�X � B � J �W4R;�X 4 �:X�9=��� . 9@A�+  * � . X�GF�U4R9�;N�
� . A�6 �RV �:X�S�GF�:;�;=���?>�X@6�+ 8 * �W4�4�4RDT�HG�X=����I�9 8 P ! J �:;�; . �:X�9=��� . D B�,�P�J K �:;�; . �U4RD�G �
�:XO/ & Q����� �:;�4R;T�:;�I=���?>�9@A�+  1LKM� >�D�IT�HG�X=����I�D �&�� KM�W4�4R9�G �:9�I=����X�S@A � +�	 K �:9�>�GF�U4RD�9N�
�:9 &�8 ,�$�� �W4RS�9�DT�:; . ���?>�D@A ��� 	 �EI�G�;T�HG�X=���?G�S �& ,
���RK=�:I�;�G �:9�I=����X�4 ����! 	 K �W4R;�9�DT� >�S�IN�
�:D &�� B
	 �:I�>�ST�:; . ����;�S +�A�,�J �ED�I�9T� . S=���?G�4  �� B�J �?>�;�G(9N�:9�X=����X�>O% & 6 � �W4 . S�9T� >�>(9N�
�W4RS ��� ,
	LKM� .�. ST�:;�D=����;�4 �&� * �W40I�4RDT� . S=���?G�>OA�Y�Y V KM�:;�9�XN�:D�S=����X�;@A�6�6�� K �:I�X�IT� >�I�SN�
�W4�4 B &��� � . X�>F�:;�D=����;�>@B 8�� � �?>�4RD . � . S=���?G�;@%  � KM� . 409N�:D�S=����X�I !���& � �HG�G�GF� >�G�> �
�W4�>OA�6  �V KM�:; .�. �:I�>T����;�; &�� +� �EX�>�DT� . S=���?G�I + ��& J �W4RD�D�> �:D . ����X�G ��
� ���0K=�:I�X�9T� >�G�> �
�W4R;@6 �� * �W4RS�G�;T�:I�>T����;�I & P�, �W4�> . ST� . S=���?G�G �� +�JLKM� . 4�> �:D . ����X . + ���(V �W4�>�G�IT� >�X�DN�
�W4RI@P�A 8 * �:D . DT�:I�>T����;�G / � B KM�W4�4�>�GF� . ;=���?G . A�+�P�*LKM�HG�I�DN�:D�D=����X�X +�A !�� K �:;�I�9T�?;�S�DN�
�W4�GOA�Y � ����� �H>�G�9T�:I�>T����; . A�/�P V � G�X�;T� . ;=���?G�X + �& J �W4�4RI�DN� 4RS�GF����X�9 & / � �:X�X�IT�?;�;�SN�
�W4 . A�6�Y
� �:I�I�4<�:I�>T����;�X@A�6�6	 �EI�S�>F� .�. ���?G�9 +  B�JLKM�:X�G(SN� 4RS�9T����X�D ���� $ �?>�S�;�4<�?I�X�XN�
�W4RXO/ �(8�V �:D�G�XT�:I�9=����;�9 8 + � � � . >�XT� .�. ���?G�D@A ����V �H>�40SN� 4RS�9T����9�S � + &(V K �W4R;�D�9T� G�S 4 �
�W4R9  �!� * ��;�I�9�;T�:I�9=����;�D 8�& B �ED�I�9T� .�. ��� . SO/ �� J�� �HG�4 . � 4RS�9T����9�47A  �� 	������RK#� 4RS�G�ST� G�;�IN�
�W4RD B  � J �W4R;�I�XT�:I�9=����I�S ��� B
� �?>�4R9�4<� .�. ��� . 476 ��8� KM�:D�S�SN� 4�4�4<����9�>@+ � � K �W4�G�;�DT� G�G(9N�
�?>�S@A�P � 	���� �:;�D�XT�:I�D=����I�4 & / � KM�ED . DT� .�. ��� . >@+(A�B V KM�:D�X�G � 4�4RIT����9�;@P�B  $ K �W4R;�D�GF� 4RS�;�9N�
�?>�47P � B
� �:X�X�XT�HG�4 ����I�>  �!� J �W40I�S�IT� . D=��� . ;@A�P  1LKM�:D .�. � 4�>�ST����9�I@P�B  �� ��;�>�X�;T��>�S�D�XN�
�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

� �
�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
� � ����������� *�+�,�$ �(-�. 1 ��!�� ��� � &��� �� +�% �� *�+�,�$ ��-�. 1 ��!�� �
���������������������������������������������������������������������������������������������������������������2��� ���������������������������������������������������������������
� ! "��� �:� ��!)" ��1 ��!�� � ��� 6 �R! � �(!� ��� ��� 6 �R! � ��!� �#� &�"��� B(P � /�%<�
� � �%$ !� ��
� � �R! +�, ! % � 6 ��� �?, &@��&�& , & �
� � � � ��� �  % �� B � !M�
���������������������������������������������������������������������������������������������������������������2��� ���������������������������������������������������������������
�:9�G %�P  � �W4R;�>�S �W4 " S�;�SOK=� 4�409�D�I���40S�G�X�G ��� 4�4R;�4RX���4�4�4RI�4 � �
�:9 . A�6�Y�J �:9�X . ��S " D�9�DOK=� ;�;�I���4�>�S�D ��� ;�;�4���4�>(I�S � D�9�I �
�:9�X��RA � Y V �O�:; . D ��S " D�9 . K=� 4��(; . D ��� 4���;�>(; � 4 . S �
�:9�9�� & P�B�*��O�?>�S�I�X ��S " D�X�G K=� 4���>�S�I�X ��� I�X���4�G(;�> � 4�G�>�G �
�:9�D & P�B
	 ��I�>�9�4 ��S " D�X�> K=� I . S���I�X�I�S ��� I . S���I�4 . 9 � I�4 . S �
�:D�S�� & P�B V ��I�>�; . ��S " D . > K=� 4RS 4���I�;�; . ��� 40S�4���;�9�X�D � ;�9�G�9 �
�:D�4 & P�B�J ��I�4R;�I ��S " D . > K=� X�G(D���I�9�D�> ��� X�G�D���I�G(D�S � I�G�4RS �
�:D�>�� & P�B
� ��I�4RD�I ��S " D . 4UK=� 4RS 4���I�>�D�I ��� 40S�4���I�40S�D � ;�9 . 9 �
�:D�; A�Y  J �?>�>�>�D ��S " D�G�9 � 4R;�I�I�I���4�G . X�> ��� 40;�I�I�I���4�G�D�4 . � 4�G .�. I'& 4�G�D�4�G �
�:D�I��RA  ��RV �O�HG�>�S ��S " D�G�X � 4���G�>�S ��� G�� . X�> � ;�4R9 �
�:D�G�� � Q ��V ��I . S�G ��S " D�>�> � I�G(D���G�S . ; ��� I�G�D���I�D�S�D � I . >�4 �
�:D . � !�� � �O�:; .�. ��S " D�G�9 � ;�I�S�;���;�X . 9 ��� (*) � �
�:D�X�� 8 P � C � I�G ��S " D�G�X � X�4R; 4���X�S�9�X ��� ( � �
�:D�9 &(8
�+� �54�4RX ��S " D�G�X � ;�4RD�9���;�S�9�> ��� ( � �
�:D�D A �� 	 �54RD�9 ��S " D�I�9 � 4�>(9�I�9���40;�S�I�G ��� ( � �
�W4RS�S % &�8 � � I�G ��S " D�;�9 � 4�> . X�S���4�> . > . ��� ( � �
�W4RS�4,�RQ ���V �O�54R;�X ��S " D�;�> � 4�G(S���>�9 . ��� (*) � �
�W4RS�>�� / ��8 * �H> . X � - � 4RS�>�;�S���40S�I�D . ��� 40S�;�G�D�� � � �
�W4RS�;  � + V �W4RI�;�I � - ��. D�D�;���>�I�> . .0/ >�G � ��� D�D�>���>�I�>�G � �
�W4RS�I1���RA  �� J'�7�W4�4�>�D � - � 4���4�4�>�D,.0/04�G � ��� 4���4�40X�S � �
�W4RS�G A � �V �O� . S�S ��S " D�G�9 ��. >�>�D�G���4 . D . . ��� >�S�I�;���4 . D�; � �
�W4RS . P�, � � �:I�I�; ��S " D�;�D � ;�G�D�G���;�4�G(;2. ��� ;�G�D�G��(;�4R;�X � �
�W4RS�X�� �0! /�� �HG�I�; ��S " D�; . ��.L9�I�D�9���X�D�G . ��� 9�;�D�S�� � � �
�W4RS�9��RA�+  ���O�H>�D�; �W4 " S�G�IOK=� 4���>�D�; ��� 9���4�4�G43 4�4�>��(;�4R9#� �
�W4RS�D /  �! 1 ��;�S�G�4 � - � I�G�4���;�G�S 4 / 4 � ��� I�G�4���40S�;�953 4RS�9�X�� � � �
�W4�4RS ���& J �?>�X�G�X � - � 4�40I���>�9�X�S2.0/04RS � ��� 4�4RI���9�>�4�3 9�4�G���>�9 . D)� �
�W4�4�4,� /  P� �?>�4RI�9 � - � >�>�>(;���X . / 4 � ����>�>�>�;���4R9�S�I63 4RX�G�G�� � � �
�W4�4�> ����& � � >�> �W4 " 4�>�IOK=��. >�X�S���>�I�D . ��� ( � �
�W4�4R;��RA  ���V �O��;�I�D�X73 ��S " D�G�4 ��.L;�X�;�D���X�>�;�G ��� (*) � �
�W4�4RI &(8 B�1 �HG�;�X � - � ;�D�9�I���;�I�I�9 ��� (*) � �
�W4�4�G 8�& / V �W4RS�D�D73 � - � >�X�4�>���4 . 40I / >�I � ��� (*) � �
�W4�4 . �RP�, � J��O�H>�;�S � - � >�;�S���4 /W; � ��� ( � �
�W4�4RX B�B & J �:; . > � - ��. 4RI�X���G�S�9 .0/UG � ��� ( � �
�W4�4R9 �8� +
� �54RX�I � - ��. 4RI�X�X���4 . G(S2.0/ 4 � ��� ( � �

ð �



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

ð �



+ �
�����������������������������������������������������������������������������������������������������������������������������������������������������
��1 ��!�� $ !� ��
� � � !� � B�+�, ����&��� 7������������� *�+�,�$ ��-�. 1 ��!�� �
�������������������������������������������������������������������������������������������������������������������������������������������������������
� � 4 " S � A  +(J 8 6 8 J 
� %�J A ����V & /  � � 8�&+�RV �
� � �RA  + V � �  �� � � � + & � B ��� � & / �� �� /�Q�+ � �7�
� � �RA�����J  B  � B�Q � J A�Y�Y
� & /  $ � &"� / �
� � � + & J / � ��V 8 P !�� / & Q�� &�( � �RA�+  J �
� � &���� � A �R 	 ��B�Q(/ $ � ��� Q�� �R% &�� 1 �
� � A �R� J / � ��V A�Y�/�J & /  � � �8�8�� �
� � � A � � P � B�� 8 A & � A �R��V � ��� % �
� �OS " D�9 � A�6 � J A�+0/�J / � � * 8��R! � & / �V ��RA  P�J��7�
� � ��� + V &��"� % !� � � ��� � ��, ��8� �
� � +�A�B�� A ���V �R6 �(! 	�G � & / � � 8 P � � �
� � �R6 ��! 	�;�� A�6  J �RA �+� J�� & /  $ � & +�B�J �
� �OS " D . � 6 � 6�$ P�A�+�J A�P�P�J & / �� � / � +�* �
�������������������������������������������������������������������������������������������������������������������������������������������������������

ÞAL]�rNPO��`qV_�ORJuLæHØN½U¶CIj;Jnk�ONG i`L]DnJXNP�.IÀLTj`F GGj�CIJ��âCE��j`F.IÓQIORj�O/U�CT�ÙÞ¬LT�rNKOéãL]j`FÓN½L]�8OGNpNKO/F×Ë��GC � O/Ú%�ÛQEORj�O/U
à�HPJnk�i8C%UnU¤HP�rNPO¶ORDnDnCEDuUÃÔâHPj`�GCED�DnO/�GJ¢i�D�O/FIH��GJåHKCIj`U�C]��Z/fEcTbnZEZ/ë[à�ORDnO[j�CIJ¢�GCE��jrJnO/F8Õuv
	 	�� L�ORj�O/U�i�DnO/FIH½�GJnO/FÂà�HPJnk
Jnk�OVUåJuL]DnJ��GC�FrCEj4S"CEDnO¶Jnk`L]j�Z/f�GC�FrCEj`U��âDnCESªJ�k�OÁ�GCED�DnO/�GJ�NPC��RL]JåHKCIjlv�lLEUXJ��GCTNK��S	jçUXk�C]à¢Uák�C]à���L]D,Jnk�O
i�DnO/FIH½�GJnO/F�UXJGL]DnJAH½UA�âDnCESèJnk�O¢�GCEDnD�O/�GJ|UXJuLTDnJ/v	�������Jnk�ORDhS�H�UåJuL]mEO/U SVLEFrO��r�¶Jnk�O¢i`LTDuUXORDhL]j`F	i`C%U�U¤HP�rNKO[ORD�DnCEDuUHPj�Jnk�O[F�L]JuL]�`LEUåO�N½L]�8OGNØHPj�Q`viG �`ORQ]HPj�bâORj`F.I	Q]HPWEO/U�Jnk�O[j%�`��NPORCEJåH�FrO,i`C%U�HKJåHKCIj`U���CIDhJnk�O[�8ORQ]HPj�jrHKj�QrU¢L]j`F$ORj`F�U�C]�Jnk�O�N½L]�8OGNØNPO/FÂQEORj�O/U�LEU�QTHKWIORj"HPjÀË��GC � O/Úr�ÄLTj`F	��CED�Jnk�O�QEORj�O/U�i�D�O/FIH��GJ�O/F��r�"Jnk�O[i`L]DuUåORD��6G�ä4I¶U¤HPQEjrHpÖ`O/UÃJnk`L]J
Jnk�OVUåJnCEi;�GC�FrCEjÓH½UáHPjç�GCED�DnO/�GJ�NPC��RL]JåHKCIjlv�	dÇ��KL�ORj�O/U[��j`FIH½Un�GC]WEORDnO/Fã�%�ÓJnk�O	i`L]DuUXORD/v$�ÃNpN|k`LoWEO"krHPQEk4QEORj�O
HPj`FIH½�GO/URv�Þ�k�O�UX�%S¶�8C]N½UÄLTDnOVLEUÙ��C]NpNPC]à¢URq G���I�q,QEORj�O	NKC��RL]JnO/F4L]J,Jnk�OV�8ORQ]HPj�jrHPj�Q;CED,ORj`F�CT�Ã�GCIj%JXHPQ�� JXHpN�FrOEq
QEORj�O/U��âDnCES Jnk�O[JnO/UXJ�UXORJ��eG��0Ieq¬QIORj�O[k`LEU�L,N½L]DnQIO[QEORj�O�HPj`FrOGä�Ô���f��w�I�rÕ � G�� I�q?QEORj�O/U�àÃk�C%UXO�NPORj�QEJnkïH�UÝj�CEJ
FIHPWEH½U¤HP�rNPO��r�ÀéÂÔdj�CEJ�OÄQIORj�O/U¶Z/fr\"L]j`F¿ZEZEZ¶L]DnO¶WEORD��ÀUXk�CED�JRÕ � G��/I�qÃQEORj�O¶HPj`FrOGä�j�CEJ��RLoN½�G�rN½L]JnO/FÓ�8O/�RL]�`UXO"C]�
HPjÂ��DuLTS"OÄUXJ�CEi�GC�FrCIjtÔ�UGÕ�CED¢S$L]j%��GC�FrCEj`UÃà�HPJnkÓ��j�m%j�C]à�jÂ�`LEUXO/UáÔâ�âCED¢OGä`L]S"irNPOE^tQEORj�O/U�ëE�$L]j`F�ZIZ/é¶k`LoWEO\%Z]ì�LTj`FVéEé�ì�FIHKD�J��$�GC�FrCEj`U DnO/UXi8O/�GJXHPWEOGNP�`Õ �eG��BI�q�N�LT�`OGNpNPO/F�QEORj�O�J�k`L]Jhà�LEUAj�CEJ�i�DnO/FIH½�GJnO/F � G� Ieq¬i�D�O/FIH��GJ�O/F
QEORj�O,H½U�UX��i�i�D�O/UnUXO/FÓ�r�ÀL$UXk`LEFrC]à�QEORj�O��DG�!HI�qÃi`CEJ�ORj%JXH½LoNpNP�ÓS¶H½U¤N½L]�`OGNpNPO/F¿UXJuLTDnJ�Ô�NKOG�âJ[k`L]j`F�U�H�FrO]Õ¢LTj`FÀUåJnCEiÔdDXHPQEkrJ�k`L]j`FÓU¤H½FrO]Õ¢�GC�FrCEj`URv�Þ�k�O,j%��S¶�8ORD�HKjÓi`L]D�ORj%Jnk�O/U�H�UÝH½U�Jnk�O�jr��S¶�`ORD�C]�|UXJnCIi�GC�FrCEj`UÝHPjÓJnk�O�DnO/LIFIHKj�Q
�âDuL]S"O[C]�AJnk�O�QEORj�OEv

" # � �a�2� ���a�����

}~��3D�	@��B*?4�W��B8C��0D�!3+ <_?��874V�!$.-�FR;"��(D��;"z)4'��(D$.-�4�(+��87})�L�f_?4.06��87-���(+*R$E81(+*�4'(a-�4'���Q0�F�3D��8C {�!(+ <$.�?0
4'_?$,��(B(+*���;"$E��4'(+ <$.�?0a$'&[#,������0a "��i~j³kSl.mon�K2M)N=TEU	*��~FR3+��8C {�!(+ <W��BF?$'@���3a$'&[(D*��~-/��(+*�$E87@B4,0�(D��0P(D��8
 "�b(D��3+-�0V$'&2���?8C "�R#@B*�$,;"��#.������07 "� � �!$C���Q�C�EY	4�8�4'(^4'_?4,0P�L$�&2;{4'_?��;";<��8�i�j�kSl.mon=K2M)N �H$.�E(+ "#:0!T
U	*��J}2�L� F�4'3S06��3�F�3D��8C {�!(S074�_q$,��(%� s�t $'&|(+*��%#.�����Q0c�!$,3+3D���!(+;<zdn�j5¢�j�0+4�-��%0P(D$.F¥°Q0P(S4�3+(%�!$E8C$,�?0
4.0>(+*?4�(c#, "W����b "� � �!$C���Q�C��4'�?8�4���$.(D*���3��RT r �E� t 4';<-�$�06(>�!$.3D3+���!(D;"z���4'_?$.�R(�� t _?��(+(D��3>(+*?4��d4
-�$E8C��;~@B <(+*d4W���3Dz¬0P "-/F�;"��(+3D��4'(D-����E(7$'&`(+*R�L "�E(+��3D#.���� {��3+��#, "$.�§�ST N~_?$.��( r�t (D*��L#.���R��0�4'3D�
-� {0+0P�Q8��!$,-�F�;"��(+��;<z�Y¥4�;"-�$:0P(2���C(D "3+��;"z�8C�R�c(D$�(+*R$�0P�>#.������02*?4�WC <��#����E�?0P�?4�;��!$E8C$.�90P(S4�(+ {0P(+ {��0!T�´B&
(+*R�=3+��-�4' <�� "��#73D$.��#,*�;"z ð�s�t $'&�(D*��=#,������0HY¥(+*��`F?4'3^0P��3)-�4'����0�&�4� "3D;"z�#,$�$E8F�3+�Q8C 5�!(D "$,�?0¦ <�L4�_q$,��(
*?4�; &V$�&V(+*��Q0P�� <�?0P(^4'�?�H��0!T�U	*R 507#. "W��Q074(+$,(S4';�3S4�(+�%$'&V�?06�!&\��;�F�3+�Q8C 5�!(D "$,�?0=$'&`4�_?$.��(�� sGt TdU	*��

ð �



3+�Q0P��;<(S0�&\3+$,-h$.��3�F?4'3^0P��3�0P*R$.��;{8�4' {8¨ <�c(D*��~FR3+$E�!��0D0�$�&x 58E���C(D &\zE "��#)(+*���;"$E��4�(+ <$.�>$'&[����@¬#.���R��0a4'�?8
*� <#.*�;< "#.*E(+ <��#>��3+3D$.3S0�4'��8� "�?�!$,�?0P {0P(D���?�! <��0	 "�%(+*��²8�4'(^4CT2«��?8E����8¥Y�@��1�?�?8�(D*?4'()-�4'�Ezc$�&�(+*��`#.�����Q0
F�3D��8C 5�H(+��8�_EzL(+*��>F?4�3S0P��31_R��(V��$.(` 58C���E(+ o�?��8� <� � �!$E�����E� ��l>�!$.3D3+��06F?$.�?8(D$���IC {0P(D "��#%0P�Q�G�����?�!��0
 "��(D*��=F�3D$.(D�� "�%8�4�(S4'_�4.0P�Q0!T � IR4'-� <�?4'(D "$,��$�&a(+*R�13D��0P�R;"(S0	&\3+$,-¶F?��3P&\$,3+-� <��#>8�4�(S4'_�4.0P�>06��4'3^�Z*R��0¦$,�
(+*R��0P��&�4';{0P��F?$�06 "(+ <W���070P�R#.#.�Q0P(S0>(+*���F?$�0D0P "_R;"��&\�R�?�!(+ <$.�b$'&10P$.-/��$'&V(D*���06��4��?8y3D��W���4�;"��8A4L��$�W���;
F���(^4'(D "W��2-���(+*EzC;<(+3S4��?0 &\��3S4.06�28E$.-�4� "��F�3D��0P���C(� "�%4¨FR*CzE;"$,#.������(+ 5��4';";<z78C <W���3S06�2#.3D$.��F%$'&�$.3D#�4'�R 50P-�0
u��E��w�T
®� "(D*�(+*R�L�!��3D3+���E(>4'FRF�3+$:4.�S*�(+*R��F?4�3S0P��3c {0¨��$,(cW���3+zA;< "����;<z(D$F?��36&\$.3+- _?��(D(+��3>(+*?4���� sGt T

º� <3S0P(D;"z�Y,(+*���3D�~ {0���$=3D��4.06$.��(D$=_?��;" <��W��	(D*?4'(�(+*�� rGt $'&[(D*���#.�����Q0�(D*?4'(�(+*���F?4�3S0P��3	-� {0+0P�Q8=_q�Q��4'�?06�
$'&X���E�?0P�?4�;��!$E8C$.���?0D4'#.����4'��_?�=&\$.���?8�@B "(+*L(D*��7�E "�?8�$�&B-�$E8C��;�@	�7�?06�¨&\$,32(+*R���!$E8E "��#�3+��#. "$,�
0P <�?�!�a "([$.�R;"z2;<$�$.�R0�4'(��!$E8C$,�7�?0+4�#.��T	�� <-� ";{4'3D;"z�YS-�4��Cz2$�&?(+*R�	3+$,��#.*R;"z rGt 0P��3+ "$,�?0x��3+3D$.3S0x(+*R�	F?4�3S0P��3
-�4�����0q$E���H��3� <�V#.�����Q0�@B <(+*V���E�?0P�?4�;��H$E8C$.�`�?0+4�#.��TaUx$~;<$E��4'(D�	(D*���0P�a#,������0[�!$.3D3+���H(+;"z�@	$,��;5823D���G�R "3+�
4=-�$,3+�)0P$.FR*� 506(+ 5��4'(+�Q8�#,�����2-/$E8C��;�Ta´����V0P <#.�� o�§��4��C(� "-�F�3D$�W���-c���C([ "��(D*��V-�$E8C��;?$�&a�!$E8E$.���?0+4�#.�
@	$,��;58�_?�V(+$7(^4'���2 <�C(D$74.���!$.���E(B(+*R�2��$.�R��06(S4'(D "$,�?4'3DzL�S*?4'3^4.�!(D��3	$�&�(D*��=¡ � 3�� 5XN � U��!$.�E(+���E(�T�«�(
*?4,01_?������06*�$�@B�A(+*?4�(V(+*���3D�7 50V4�0P <#.�� o�§��4'�E(V8C3D &\(V "�L(D*��/4QW���3S4'#,��¡ � 3 �!$.�E(+���C(2 <�L(+*���i�j�kSl.mon
#.����$.-��V$�W���3BF?��3D "$E8�0~$�&�0P��W���3S4�;x�C <;"$._�4.0P�Q0¦(D*?4'(V��4'����$,(~_?�²4.���!$,���E(+��8�&\$.3)0P$.;<��;"z�_Ez�(+*R�7�S*?4'��#,�
&\3+$,- �!$E8C "�R#�(+$��R$.�?�!$E8E "��#�3D��#. <$.�?0²u�����w�T)N ����@ �!;54,0+0B$'&`e+®]4';<�C <��#��L4'3D��$�W�g7-�$E8C��;{0	*?4.0�_q�����
F�3D$.F?$�06��8y(D$�-�$E8C��;�(D*� 50VF�*����R$.-����R$.�xTLU	*R��3+��06��;"(^01$�&V06$.-��>F�3+��;" "-/ "�?4�3+zL��4';5�H��;54�(+ "$,�?01(D$L06���
 &���IE(+3D��-��`W.4�3+ {4'(+ <$.�?02 <�y¡ � 3��!$,�C(D���E(=�H$.��;{8L4.���!$,���E(|&\$,3706$.-��`$'&�$.�R31��3+3+$,����$,�?01F�3D��8C {�!(+ <$.�?0
0P*R$'@�(D*?4'(V(+*R 50B "�?8C����8�-�4�z�4,���!$,���C(�&\$.3V06$.-��`$'&�(+*��`F�3+$,_�;"��-�0!Y?_���(2(D*?4'() "()8C$���02��$.(|4.���!$,���E(
&\$.3`4�;";a$'&X "(�T>NB(V(+*� {0|F?$, "�E(�Yx "(V 50)0P(+ <;";��R�?�!;"�Q4'3`4.0V(+$�(+*��>_?��0P(V-��Q4'�?0~(D$L�!$,-c_R "���`(+*��7@X4';"�E "�R#
�L4'3D��$�W� 58C�Q4=@B "(+*�(D*��V�C <�?8�$'&a*� {8�8C���%�L4�3+��$�Wc-/$E8C��;¥(D*?4'(�@	�V�?06��T�}~$�@	��W���3�Y�@	�`0P�?06F?���!(�(+*?4�(
$.(D*���3V��$,�?0P(^4'(+ <$.�?4�3+zb4,0PF?���!(^01$�&B(+*R�c(D "-��²0P��3D "��023+��F�3+��06���E(+��8�_EzL(+*���i�j�kSl.mon¦#,����$,-��7@B ";<;a4';{0P$
*?4�W��2(D$c_?�V(S4������� "�E(+$>4.���!$.���E(�T

U	*���-�$E8C��;{4'3+ <(6z1$�&[}2�L�·8C��0P <#.�xY���IEF�;<$. "(D��8= "�7-/$E8C��;" <��#�F�3+$,(+�� <�?0�u�����w�Y. {0a4|#,3+��4�(�4.8CW,4'�E(S4�#.�
 "�/_��� ";{8C "�R#=�H$.-�F�;<��I=-/$E8C��;50�(D$7��4�F�(+��3D�2(+*R�V0P(D3+�?�!(D��3+��$'&�_� <$.;"$,#. {��4';§0P�Q�G�����?�!��0HT�«��c&\��(D��3+��@	$,3+�§Y
@	��F�;54��7(+$2 <�?�!$,3+F?$.3^4'(+��-�$,3+�a��IEF�;" {�! "(x-�$E8E��;50¥$�&x "�E(+��3+#.���� 5��3+��#.��;{4'(+$,3+z`3+��#, "$.��0�4'�?8=$�&³0P(+3D�?�!(D��3S4�;
©�M2N��!$E8C "�R#�3+��#, "$,�?0!TB®��=4�;506$� "�E(+����8�(D$�(+3Dz�(+$/ "�E(+��#,3S4'(D�V$.��32FR3+$.(D�� "��-�$E8E��;50	@B <(+*L})�L�L0~4�(
(+*R�L;"��W���;�$'&¨K2M2N _Ezb*?4�WC <��#b4A06��_?}2�L� &\$,3���4.�S*�$�&`(+*��L@B {8C��;"zb$E���H��3+3D "��#AFR3+$.(D�� "�¬-�$.(D &�0
4'��8y8E$.-�4� "�?0HY�0P$L(D*?4'(²4LK2M2NhF?4'3^0P��3>�H$.��;{8F� 5�S�L$.�R(=F�3D$.(+�� "�?0= <�A4�F?4�3+(D 5�!��;{4'3V&�4'-� <;"zL4�(=(D*��
K2M2NO;<��W���;[4,0|@���;";�T=U	*R��3+�7 {024�8C�?4';�4,8CW,4'�E(S4'#,�c <�L(+*� {0!Yx_?����4��?0P�7(D*��c-/$.3+�`F�3+�Q�! 506�=(+*R�7-�$E8C��;
���:T#�T<Yq-/$E8C��;" <��#>4';<;�(+*R�=-�$,(+ &�0B "��0P(+�Q4.8�$�&��6�?06(2(+*R�=(+3D "F�;<��(S0B "�J4c#.������Yx4��?8���IEF�;" {�! "(D;"z>-�$E8C��;< "��#
3+��#.��;{4'(+$,3+z`3+��#, "$.��0Z�SY,(+*���-�$.3D�	4,���!��3^4'(D�	(+*R�BF?4'3^0P��T�U	*� 50[4'3D 50P�Q0�_?����4'��0P���!$,�?0P {8C��3S4�(+ <$.�=$�&§*� "#,*���3+�
;"��W���;?F?4'(D(+��3D�?0~�H$.�?06(+3S4� "�?0B(+*R�1F�4'3S06�V-c�?�S*>_q��(+(+��3B(+*?4���;"$�@d;"��W���;¥06(S4�(+ 506(+ {��4';x <�C&\$.3D-�4'(D "$.��4';"$,����T

�����	��
���������

N~����;"�Q�!(+3D$.�� {�1-�4� ";a06��3+W���3)*?4.0V_q�����A06��(V��F�@B "(+*�(+*R�cF�3D$.#,3S4'- 8C��0D�!3+ <_?��8± <�(D*� 502F?4�F?��3�T/« (V {0
F?$�0D0P "_R;"�V(+$`-�4' <;¥4��Li~j³kSl.monaK2M2Nd0P�����������!�2(+$`(+*��|0P��3DW���3�YE4'��8� <(	@B <;";?3+��FR;"z>@B "(+*�4=F?4'3^0P��T	�����?8
4�-�4� ";a-���0D0+4'#,��(+$ � 3B´ � N)©|� ��� ��06��T�?��0+�.T���8C�]�!$.�E(S4� "�� <��#L(+*���0P "�R#.;"�/@	$.3^8�g�*���;"F�g�(+$�$._R(S4' <�
 "�E&\$.3+-�4'(+ <$.��$,��*�$�@�(D$7�?0P�V(D*��VF?4'3^0P��3�T

ð �



� ����� �����
	����	���	������

®��L@	$.�R;58�;" <����(D$A(+*?4���� �2���d©B�?8�8¥Y��L4'3D� 		$,3+$E8C$�WR0P�Ez�Y2º�;<��-�-> "��#J}24'��0P���xY���4.�!$,_ � ��#,��;"�
_�3D���Z*E(�Y	���'3+��� 		3D���?4��¥Y�©¦ {�Z*�4'3S8bK~�R3+_� <�xY	4��?8b}24'3D3+zbM�$.;";<��3�Y�&\$,37W,4';"��4'_�;<���H$.-�-����C(^0~$.�¬(+*� {0
@	$,3+�§T���F?���! {4';B(D*?4'���R0c(D$ �2����� ©¦��8�89&\$,3�06��F�F�;<zC <��#(D*���;54�_q��;"��8�i~j¦kSl.mon	0P�Q�G�����?�!��0=�?06��8y <�
(+*R��0P����IEFq��3+ "-/���C(^0!T§U	*� 50�@�$.3+�7@X4.0a0P�RF�F?$.3+(D��8c_Ez>M1�Eº�#,3S4'�E(S0+3�K�N~��� ðrð�r v,�.�>4'�?8>«6©~«���� ð v,�.�,�.vCY
´)M2©f#,3S4'�E(>M s,s.s8ð �.��� ð ���.� ð�ð ��vEY2M2«6}f#,3S4'�E(�¡2� ð � ð v.�CY�4��?8b4±#,3S4'�E(7&\3+$.- (+*��%M~$�W�$LM�$.3S8E 50P�
º�$.����8�4'(D "$.�³T

� ���:�V�+�=��� �#�

u ð w �23+$,#.��3�Y?�AT"YC®]4'*R;�Y?©VT"Y?4'��8�©B 5�H��Y � Tx� ð �,�.�������Ek!m"¢Zn5k��¦k�n � 5��2¢$5�j �"!?Y?v.�������G� s,s.s T
u�v'w`©B�?8�8¥Y0�7Tx� ð �.�,�G���$#&%'�=¢��L5)(+*xY��,� r �E�'� ð T
u��'w7��(^4.8C���³Y?©1Tx� ð �.� s ��%]¢S£-,?j¥i 9�.0/217l.m"j3!�4�5xY ð �,��� ð � s T
u �.w`�x4'F?��8E��0!YxN`T"Y
	B4�3+���Q0!YL3�T"Y0		��3D��0HY�3�T"Y?º?4'3D_q��3�Y§©1T<Y?4'�?8L�� "3D$.(+�E "�³Y0�¨Tx� ð �,�.�G�¦« ��¡`T0		��;";³4'�?8

U2T��L4�3+3�YR����8¥To�SY 3a$,-�F���(D��3S0[4'��8cK2M)N=YG�Gº�«���(+��8C "��0[ "�7(+*R�2�E�! "���?�!��0¥$�&�3a$.-/F�;"��IE "(6z�YHW�$.;<��-��
687�7 Y�F�FxT ð�r � � ð �.v�N28R8C 506$.���\®�Q0P;"��z�T

u r w 		3+�R�?4'�§Y¥�?T"Y � ��#.��;<_�3+�Q�Z*E(�Y+��T"Y�4��?8 �2�E�?8�06���xY¥�?Tx� ð �.� ð ��9qj"%�l.m"j�:�n5l.m<j;���&<xYE�����G� r T
u��'w7´ ��M~�� ";";�Y��ATx� ð �.�,vG���=�CkHm"¢Hn5k>��k�n � 5��)¢ 5�j��&<xY?���C� ð �E���C�.�:T
u���w7��(D$.3+-/$�Y¥¡`T?4'�?8�}24�3+(Dª���;";�Yq¡`T�®�Tx� ð �.�,�G�$? 7Dl�k'j;�|¤.£�m"j��¦kS¤ �Cj;#§k�n�j$@ajA#xjA�=jB4 CxY ðrð �,���R��T
u��'w`�x4�@B3+�����!��Y�3�T � T?4'�?8%©¦�� ";";<z�Y�N=T?N`T¥� ð �.� s ��? 7+l.£6¢Hn 9;5$D§Y�� ð � r8ð T
u��'w<3�4'3^8C$.�³Y¥��T§©1TR4'�?8L��(+$,3+-�$RYq¡`T?K=Tx� ð �.�,vG��9?j;%±l.m"j�:�n5l.m"j����&5xY ð�r ��� ð � s T
u ð�s w`º� {�Z����(D(�Y���T?4'��8�Ux����#RY 3�Tx� ð �,�.vG�����Ek!m"¢Hn5k>��k�n � 5)�)¢ 5�j&�+<xY?�'�.� ð �G�'� r,s T
u ð%ð w7��(^4.8C���³Y?©1T?4��?8��L���x4,�Z*R;54'�³Y�N=T?K=Tx� ð �,�.vG�����Ek!m"¢Hn5k>��k�n � 5��2¢ 5�j"!�<xY ð � ð � ð�r �CT
u ð v'w7¡�3+ <_?0P��$�W§Y��AT"YRK~��W���3D����I§Y&��T<Y�4'��8 		��3D#.��0D0!Y?©VTx� ð �,�'�E�E�=�CkHm"¢Hn5kF�¦k�n � 5��2¢$5�j;!&�§Y r �,��� r ���ET
u ð �'w`º� {�Z����(D(�Y���Tx� ð �.�,vG�$���Ek!m"¢Hn5kG��k�n � 5��)¢ 5�j"!BD§Y r � s � � r � ð �ET
u ð �.w c _?��3D_?4.�S*���3�Y � T?4'�?8%����3S4�;�Y?©VT¥� ð �.� ð ��? 7Dl'k�j �|¤.£�m<jH��kS¤ �Cj�#§k�n�j$@ajA#xjA�`j�4�4�Y ð%ð v,� ð � ðrð v�� r T
u ð�r w`º?4'3D_q��3�Y?©VT"Y?�x4'F?��8E��0!Y?N=T<Y�4��?8±�� <3+$,(+�E "�xY �¨Tx� ð �,�.vG�=9qj;%±l.m"j;:¦n5l.m"j;���+C�Y��E� ð ���C�Q�CT
u ð �'w<3a3S4�W����³YC�AT:4'�?8��:*?4�WC;< "�§YI��T�� ð �.�,�G��«�� � 3D$E�.T�$'&x(D*��)}24�@B4' < ?«��C(�T 3a$.�E&DTC$.����zR0P(D��-¶�E�! <���?�!��0HY

�¥$�0)N~;54�-� "(D$�0!Y�3�NRdR« ���.� 3a$,-�F���(D��3~��$E�H "��(6z � 3D��0+0HTqFRFxT¥�.�Q�����Q�.vET

v s



u ð ��w 		$.3D$E8C$�W�06�Cz:Yx�AT"Yx��F�3D "ª�*� <(S06�Cz�Y �7T<Y¥¡~$,;"$�W,4'��$�W§Y � T<Y¥4��?8�N~;"��IR4'��8C3+$�W§Y?N=T�� ð �,�.�G� %�l.m"¢Dk0�Gmo¤:7
:�n5l.m l � /��+<xY ð%ð � r � ð%ð�r�s T

u ð �'w<3a*E��3S�S*� ";<;�Y�¡`T?N=Tx� ð �.�,�G�$:$��m"m"j %±¤.£ ,?j;:¦n5l.m"j�(;!?Y¥�Q���E����T
u ð �'w`U[4QW,4�3+��Y¥�?T?4��?8±�:$.��#RY7	2T§� ð �,�.����:$��m"m"j�%�¤.£-,?j;:�n5l.m<j;("!qY?� r � ðrð�r T
uv s w 		$.3D$E8C$�W�06�Cz:Y?�AT?4'�?8%�L��«��� "�?�S*xY���T¥� ð �,�.�G���alI1 �"�G£6¢ 7 5`¤:9 ���H,?¢ 17n 5H£87 />!&D§Y ð v.��� ð �,�CT
uv ð w7���Ez�8E��3�Y � T?4��?8±�:(+$.3D-�$�Y?¡`T�� ð �.�,vG�$���Ek!m"¢Zn5kF��k�n � 5��2¢ 5�j��"!qY?� s ���E� ð �CT
uv,v'w7����4�3+;{0!Y?K=T0	2T§� ð �,�.v�����1c¢ 7Hn5kS¤:9 #§k�n�¢ 9C£�n 5H£ 4�<xY r ��� � r � ð T
uv,�'w7����4�3+;{0!Y?K=T0	2T§� ð �,�'�E�2¡����?�x4'�R#��L4'�E�?4';�Y�K~��F�(�T�$�&B¡�������(D 5��0HY c T � �����xT � N ð � ð�s �RY�T
uv��.w7����4�3+;{0!Y�K`TH	2T[4'�?8]K~$.��#RY	�?T	� ð �,�.�G�`«��]}=T[N=T[�¥ "-LY���T[º� {�Z����(D(�Y 3�T�©1T�3�4��C(D$.3�Ya4��?8A©VT���T

©B$._�_� <�?0!Yx�\��8¥To�SY � 3D$E�.T¥v��?8�«��C(�T 3a$.�E&DTq$,� 		 <$. <�C&\$.3D-�4'(D 5��0HY��:��F?��3S�!$,-�F���(D "��#RY�4��?8 3a$,-�F�;"��I
¡�����$,-��VN~�?4�;"zR0P {0!YC®�$.3D;58L�E�! "���C(D �§� d�F�FxT?�,��� ð�s8ð T

uv r w<3a$.;<;54,8C$.�+�2 58E��0!Y���Tx� ð �.�,vG��? 7Dl'k�j �|¤.£�m<j �¦kS¤ �Cj;#§k�n�j$@ajA#xjA�`j�4�*�Y?��� s,r �E��� s �CT
uv,�'w`N20D4' �YP�7T"Y[}24�zE4'-� <ª��xY¥�?T<Y�4��?89´��� <ª����,4CYP�7T�� ð �.�.���`«�� � 3+$E�,T�$�&�(+*��/}24�@B4� " a«��E(�T 3a$,�C&DT�$,�

��zR0P(D��-��E�! <���?�!�Q0!YE�¥$�02N�;54'-/ "(+$:0!Y�3�NRdR« �.�.� 3a$.-/F���(+��3~��$E�! <��(6z � 3+��0D0!T�F�F³T¥���.� ���Q� ð T
uv���w7��(D��;"(Dª�Y 3�T?�AT<Y�®�*� "(D��Y&��T
�7T<YE4'�?8L��-� "(D*xY�U2T?º�T¥� ð �.�,�G��? 7+l.£6¢Hn 98#§k�n�¢ 9�k!¢��§Y?� s.r �G� ð�r T
uv,�'w 	B4';{8C �Y � T"Y 3a*�4'��WE "�xY �7T"YE}~�R���,4'F� <;";54�3�YEU2T"YR4'�?8/�L� 3a;"��3D��YE�AT¥� ð �.���C� ? 7+l�k'j&�|¤.£\m"j���kS¤ �Cj&#§k�n�j

@ajA#xjA�=jB* !?Y ð�s.r � � ð�s �.�ET
uv,�'w �23+$,#.*xY?N=T<Y 		3+$�@B�xY��AT<YE�� 54'�³Y�«ST��?T"Y?�����$.;{4'�?8C��3�Y
�7T<YC4��?8�}24'��0+0P;<��3�YEK=T§� ð �.�'�E��9?j�%�l.m"j�:�n5l.m"j

�+5;(¥Y ð�r.s`ð � ð�r � ð T
u� s w 		3+$�@B�xY:�AT � T"Y,}~��#,*���z�Y:©1T<Y��23+$,#.*xY:N=T"Y,�� 54��xY.«ST.�?T<YC�����$,;54'��8C��3�Y��7T"Y,4'�?87})4'�?0D0P;"��3�Y,K=T�� ð �.�,�G�

«��A��T�}~���E(+��3�Y[K=T�����4'3D;50HY�4'��8 ��T���*?4�WC;< "�§Ya����8¥To�SY � 3+$E�.T[$'&¦º� "3^0P(7«��E(�T 3a$,�C&DT�$,�b«��C(D��;";< "#,���C(
��zR0P(D��-�0�&\$,32��$,;"���H��;54�3@		 "$,;"$,#.z�YR������;"$ � 4'3+�§Y�3�NRdRN2N2N2«+°��L«6U � 3+�Q0+0!T�FRFxT��C��� r.r T

u� ð w`}~��#,*���z�Y[©VTa� ð �,�.���`U����S*��� {��4';�©B��F?$.3+( c 3B��3a��3�©~�¥���.��� ð � c �� "W���3^0P <(Pz�$�&�3�4';< &\$,3+�� {4J�G4'�E(S4
3a3+�Rª�Y�3�N=T

u�,v'w`U[4'�?4��.4EYB}=T<Ya«P06*� "�,4�@B4EY	�AT<Y�N20D4' �Y6�7T"Ya4��?8 �2$.�?4�#�4�zE4CYBN`T	� ð �.�,�G�>«��bº� <3S06(>« �E(�T�3a$,�C&DT�$,�
«��C(D��;";< "#,���C(B��zR0P(D��-�0�&\$.3���$.;<���!��;{4'3O		 <$.;"$,#.z�YR������;<$ � 4�3+� d	N2N)N2« � 3+��0D0!T�F�F³T?�.� r ��� s8ð T

u�,�'w7��(^4'(+�Q0!Y?K=T���T?4��?8 		$,(S0P(D�� "�³Y�K=Tx� ð �.� ð ��? 7Dl'k�j;�V¤.£\m"j���kS¤ �Cj�#§k�n�j�@�jA#³jA�=j�4�4xY r,r8ð ��� r,r v,v�T
u���.w �2$�$.FxY 	2Txº	T<Y�©B$�@B4'�³Y���T"Y�3a*����xY�®�T��`T"Y�K~��06*�F?4'��8C��Y � T"Y��¥����Y�}`T"Y[4'�?8b}~$�$E8§Ya��T	� ð �.�,�G�

:�n5l.£6¢Dk , 9�n	�0��¢ 5 !�
xY��.�:v����,�C�:T
u� r w<3a*E��3S�S*� ";<;�Y�¡`T?N=T?4'��8�®]4'(D��3+-�4'�xYR�AT¥�?Tx� ð �.�.v���2¢ 9�lI17n5k 5�!�
xY?�.���G�.�ET

v ð



u�,�'w7¡���0P(D��;54��?8¥Y?©VT?º	T"YE®�� 50+0HY�©VT0	2T"YR4'�?8%N¦(D�C <�?0!Y+��T�º	Tx� ð �.�,vG��#qk�n�¢ 9�k!¢���(�D§Y ð �'� s � ð �'� ð T
u����w`º?4'3^4'_?4���#.*xY � T���T¥� ð �,�.�G���	¢Sm"m;D 
xY r � ð � r �.�ET
u�,�'w`º	T�3�T�M��� 58C*�4'3S8E(�Y���TE��T�«���#.3^4'*?4�-LY �7T 		3D$�$.�R0	�¥$�@VY0	2T��L4�#�4.0D4'�� <�¥Y?�AT��E�S*?4����Z*E(+��3�Y�4��?8�}=T

� T c ->_?4'3D#.��3�Yx����8§T �V� ð �.���.�Vi�5�k ,?¢ 7Hn5k ,Rn5¤�kSl.m n�4'��8 #§¤.m 17l:9q¢Sm<mo¤£ / �&,Rn-1G� 7!n-��1=T�3a��;<;"��;{4'3)4'�?8
-�$,;"���!�R;54'3a_� <$.;<$.#.z:Y�W�$.;"�R-��>!?Y?N~-/��3+ {��4'����$E�! <��(6z¨&\$,32�� {�!3+$,_� "$,;"$.#,z�YC®]4.06*� "�R#.(+$,�xY§K=T 3�T

u�,�'w7��(D��3+�xY[�AT���T"Y[N~-/��0!Yx¡`T�º�T"Y���-� <(+*xYxM`Tx}=T"Y[©B$._� <�?0P$,�xY � T�3�T"Y[4��?8A}~ <#.#. <�?0!Y�3�T[º	Ta� ð �.���C�
�	¢Sm<m�53D§Y ð�s8ð�r � ð�s v.��T

u�� s w`©B�?8�8¥Y��7T<Y?�� ";";<��3�YE®�T"Y?®��3+����3�Y�3�T"Yx´)0P(+��;";�Y���T<Y¥Ux$.;{0P(D$�0P*R��W¥YL3�T"Y§4'��8�E4'(D(+��36�?��;58§Y��?T[� ð �.� ð �
�=�Ck!m<¢Hn5kF��k�n � 5��2¢ 5�j"!�*xY��.��� �G�'�C�:T

u�� ð w`©�4'_� <����3�Y?��T?©VTx� ð �.�,�G�$? 7Dl�k'j � iaiai D�D§Y?v r � �Gv.�.�ET
u��:v'w`N~;<(S0+�S*E��;�YC��T"YC¡� 506*xYC®�T<YE�� ";";<��3�Y�®�T"YE��z���3^0!Y � T<YC4��?8��¥ <F�-�4'�³YCK`Tq� ð �,� s �$9?j&%�l.m<j :¦n5l.m"j��"!&(§Y

� s ���:� ð�s T
u��:�'w7��*� <����Y���TR4'�?8%K~��;"#:4'3D��$�Y§��Tx� ð �G���E��? 7+l�k'j��V¤.£\m"j���kS¤ �Cj"#§k�n�j$@�jA#³jA�=j;D"!?Y ð ����v � ð �����ET
u��,�.w`©B�?8�8¥Y �7T�4'��8c�� <;";"��3�Y�®�T�� ð �.�,vG��« ���.� �¥3D��z7�� <;";<��3�Y��\��8¥T �^Y�N���*�$,3+( 3a$.�R3S0P�� "� 	B4,�!(+��3+ 54�;q¡����

����(D 5��08d[N��x4'_?$.3^4'(+$,3+z��L4��C��4';§4'�?8>}24��?8C_?$�$.�7&\$.3Bi�5�k ,?¢ 7Hn5k ,Rn5¤7kSl.monE4'�?8>©¦��;54'(D��8 	B4.�H(+��3D 54CT<Y
F�FxT?vET�� �EvCT���� 3a$,;58���F�3D "��#/}24�3+_?$.3)�x4'_?$.3^4'(D$.3+z � 3+��0D0 3a$,;58���F�3D "��#/}24'3D_?$.3�Y?M���@ �a$,3+�§T

u�� r w`K~��-/F?0P(D��3�Y�N=T � T"Ya�x4' <3S8¥YaM`T��AT"Ya4��?8b©¦�R_� "�xYaK`TH	2T	� ð ���.�.� 9?j �¦lI/Gj #?£�¤.£�n 5H£6j #§l�k'j : 5�*xY
ð �G�.�ET

u��:�'w7��*���F?4'3^8¥Y���T�3�T�®�Tx� ð �.� ð ��? 7+l�k'j��V¤.£\m"j���kS¤ �Cj�#§k�n�j$@�jA#³jA�=j;D+4xY ð�r �.� � ð � s.s T
u��E��w �23+$,#.*xYBN`T"Ya�� 54��xY�«ZT	��T"Y�4'�?8¬}24'�?0D0P;<��3�YaK=T�� ð �.�,�G�²U����S*��� {��4';X©¦��Fq$,3+( c 3B��3a��3�©~�¥���.�����,�c �� <W���3S06 "(6z2$�& 3�4�;" o&\$.3+�R 5424�(	�E4'�E(S4#3a3D��ª�3a$.-�FR��(+��3�4'��8c«��C&\$,3+-�4�(+ "$,�c�E�H "���?�H��0�K���F�(�T<YG�G4'�E(S4

3a3+�Rª�Y�3�N�� r.s �'�RT
u��:�'w`º� {�Z����(D(�Y���T"YRU�$,3+����z�Y?K=T"Y?4��?8�®$,; &DY?K=T?©VTx� ð �.�,vG��2¢ 9�lI17n5k�5�!�5xY ð�s,r ��� ð�s �'�?T
u��:�'wV®�*� <(+��Y+��T"Y¥��(D��;"(Dª�Y 3�T<Y?4'�?8���-� <(+*xYRU2Tx� ð �.�'�E�E%±¤.£ ,?j":�n5l 5�k�n�¢ 9Rk!¢ 5 ! !�*xY?� r ��� r T

v.v


