
���������	��

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

2�3�4537608(3�9;:=<?>@>�<?>BAC2�3�45376ED	F<?>@GHGI9

J�KHLNMPORQTSULWV�XY V[Z]\_^7SU`_\HQT^Ia�bcKHSdVTLeVT\IVgfTX\HQihijlkISULNmna7o'O1p�p�LeKH^PORQrq?VUQtsHuIa�vxwcy7uIz1{}|xZ]\_^7SU`_\HQT^Ia
~ ORQTp Y Klk

�+�[�1�1���_�P�P� � O�QTO1M?LNO5��SU�Pp�O�QTO1�1O1KlV#�HQT�P^�QTO1SUS�f���Q�VTj_O]�HQT�7`_�eO1p��7f�VTj_ORQTp Y �e�ek Y �RVTLeM Y VTOt�
ORSU� Y �nO���M}ORQ Y �n��VTO1KlVTL Y �_` Y QUQTLeORQ�VTj Y ViLeS Y �H�HLWVTLe�PK Y �e�ek�SU\_`?�dO1�5VTOt��VT�(�1�7�N��QTOt��K_�7LeSUOx�?QTLeM}O1K
� \_�RVT\ Y VTLe�PKHS1s�h Y QUVTLe�1\H� Y Q(O1p��Hj Y SULeSxLNS��_\HV��PK=VTj_O ^PORK_ORQ Y �if�Q Y p�OR�#�7QTm Y K����l\ Y �eLWV Y VTLeM}O
�HjlkHSULe� Y ��LeK_SULe^PjlVTS1sI��jHOxp Y LNK��_K��HLeKH^PS Y QTOxVTj Y V�f��7Q#�1�P�e��QTOt��KH�PLeSUO���fg�R�PK_SdV Y KlV�M Y QTL Y KH�1OPa
VTjHO��_jHO1K_�7p�O1K_�7KC�7f�QTO1SU�7K Y K?V Y �RVTLeM Y VTLN�7K�LNS0VckI�HLN� Y �¡ rLeK��1�7KlVUQ Y SdVtar��LWVTj��1�7�e�7QTOt��K_�7LeSUO
��f#�R�PK_SdV Y KlV(LeK?VTORK_SULWVcklaHQTO1SU�PK Y KlV Y �5VTLNM Y VTLe�7K�LeS�V¢kH�HLe� Y �e�Wk�£n¤�¥[�P`HSUORQTM}Ot�@snb¢V�� Y K�O1p�ORQT^7OPa
jH�t��O1M}O5QtaBLeK¦f���QTp§�7f Y �HQTORf Y �RVT��Q0OR¨@O1�RVta�LWf�SU\HLWV Y `_�Wk � \H�RVT\ Y VTLeK_^��n�7VTO1KlVTL Y �i� Y K_�HSU� Y �nO1S
Y QTO(�5jH�PSUO1K�s

© ª_«]¬n­@®(¯�° ±g¬@²T®]«´³�« ¯¶µ·®E¯ ¸�¹

ºE»@3�6R:=<?¼;¼�½+9;>�An¾B¿�37A
À5¾@6R:'ÁH¾@>_459;>@G�Á?Â[<�ÃgÁ?4R3�>_459�<?¼nÄB<?6R659;3�6�Ä�½�<�Å�65ÁlÆ(>�9;<I>+Ã�<?65459�¿�¼;3
Ã@¼;<}½nÀ�<I>	Ã@6RÁI:
9;>@3�>_4�6RÁI¼;3�9;>
<�Æ(9;An3EÇl<?6R9;3�4T½+ÁIÂBÃ@»�½nÀÈ9�¿�<I¼¢É?¿1»�3�:
9;¿7<?¼cÉ?<?>�A'Ä@9;ÁI¼;ÁIGH9;¿7<?¼
¿�ÁI>_4R3�Ê�4RÀ0ËÌÂÌÁI6�<�6537Ç�9�37ÆÍÀ53�3 D	F<?>@GHGI9cÉIº#<?¼;Î_>�3�6PÉI<?>�A=Å�ÁH65ÎHÁlÇI37¿�Ï7ÐHÐIÑ_ÒtÓ_ÔxÁH656R37À5ÃBÁH>�A�Õ
9�>@GH¼�½HÉ7Æ(9�45»+45»@3�ÆxÁH6RA�ÖRÅ�65ÁlÆ(>@9�<?>�Ã�<I6È4R9;¿�¼�3P×(ÁI>�3]6R3�ÂÌ3�61À[4RÁ�<E4R65¾�3]Ã@»�½nÀÈ9�¿�<I¼IÃ�<I6È4R9;¿�¼�3HÉ
< ¿1»@37:'9�¿�<I¼H6R37<H¿t4R9�ÁH>�¿�Á�ÁI61An9;>�<l4R3IÉ7ÁI6�ÀÈÁH:'3xÁ?4R»@3�6#6537¼�37Çl<?>_4�ÀÈ4R<l4R3xÇl<I659�<?Ä@¼;3�ÁH6#¿�ÁI¼;¼�3P¿tÕ
459;ÇI3 ¿�Á_ÁH6RA@9�>�<?453EÁ?Âr4R»@30Ã@6RÁIÄ@¼;3�:&¾@>�A@3�6xA@9;ÀR¿�¾�ÀRÀ59�ÁH>iÓ?ØU>=:=<?>�½	¿7<IÀ537À7Él45»�30ÃBÁI4537>H4R9;<I¼
9N41ÀÈ37¼NÂ0¿�<I>@>@ÁI4+ÄB3¦6R3�G_<?61An37AÙ<IÀ+ÀÈ4R<?459�¿
Ä@¾n4�61<l4R»@3�6+<HÀ+À5¾@ÄnÚT37¿�453PAÛ4RÁ�61<?>�AnÁH:/Ü�¾�¿�Õ
45¾�<?459;ÁI>�À�Æ(»@9;¿1»Ý<?6R3¦¿�ÁI6R6R3�¼�<l453PAÞÁI>ß<�¿1»�<I6R<H¿t4R3�6R9;ÀÈ459�¿'459;:
3�ÀR¿�<?¼;3=4R»�<l4'9;À�>@3�9�45»@376
>@3�GH¼�9;GI9;Ä@¼;½�Âà<IÀÈ4�>�ÁI6�ÀÈ¼;ÁlÆá9;>Þ¿�ÁI:
Ã�<?6R9�ÀÈÁH>�Æ(9N4R»Û4R»@3
Á?4R»@3�6�459;:
3=À5¿7<?¼;37À�GIÁlÇI3765>�9�>@G
<�4T½�Ã@9�¿�<I¼�37ÀR¿�<IÃB3
37ÇI3�>_4PÓiâ0>�3�Ê@<I:'Ã�¼�3
9�À�45»@3¦<H¿t4R9�Çl<l4R9�ÁH>ÙÁIÂE<�ã�ä=ÁI6�å�ãæ¼;9�G_<?>�A
:'ÁH¼�3P¿�¾@¼;3=ÁI¾@4+Á?Â(<�:�½IÁHGI¼;ÁIÄ@9;>çÖÈÃgÁ�¿1ÎH3�41×C<?Â¡45376+Ã@»@ÁI45ÁnAn9�À5À5Án¿�9�<l459;ÁI>èËàÅ�3737¿�3=3�4�<?¼cÓ
Ï7ÐIéHÑHÒ�Ó7ê@¾�6È4R»@3�6PÉl<0:
ÁnAn3�¼HÂÌÁI6�45»@3�9;ÁI>	¿1»B<?>@>@37¼HÎ�9;>@3�4R9;¿7À�9;>+4R»@3�¼�9;Ã@9�A�¿�37¼�¼�:
3�:	Ä@61<?>@3
Ä�<IÀ537A�ÁI>=Ü�¾B¿t45¾B<l459;ÁI>BÀx9;>�45»@3�<I¿�459;Ç}<?459;ÁI>�3�>@3765GH½'ÄB<?6R659;3�61À�»�<HÀ�ÄB373�>�Ã�65ÁHÃBÁ_ÀÈ3PA=Ä�½
Ôx65Á}Ê�45ÁH>ëËTÏ7ÐHéIé_ÒtÓ�â ¼;À5Á�9;>�Á?45»�3�6	ÀÈ456RÁI>�GI¼;½Ù¿�ÁH¾@Ã@¼;37A�¿1»@37:
9;¿7<?¼xÀ5½nÀT4R3�:=À�Ë¢ì�<IA�AnÁ}Ê
Ï7ÐIÐ_íIÒ�É@45»�3
A@½_>B<?:
9;¿7À ÁIÂxAn½H3�¼�<IÀ53�61À	Ë¢îI¾@>�G�3�4�<?¼cÓ�Ï7ÐHé_ï?Ò�ÉB<I>�A�37ÇI3�>�ÂÌÁI6�ÀÈÁH:
3	<IÀÈÕ
ÃB3P¿t4RÀ�Á?Âr6537¼;<?Ên<?459;ÁI>	9�>
GI¼�<IÀRÀ537À7ÉPÁH6�An¾@6R9�>�G�Ã�65ÁI453�9;>'ÂÌÁI¼�An9;>@G�É}Ü�¾B¿t45¾B<l459;>@G�ÃgÁ?4R3�>_459�<?¼�À
<?6R3+¼�9;ÎI37¼�½�45Á�ÄB3	Á?Â�6R3�¼;3�Çl<?>B¿�3�Ë¢Åx3737¿�3�3�4�<?¼cÓ�ÏPÐIéIÑ�ÉBð_4R3�9;>Û3�4�<?¼cÓ�ÏPÐIéHÐ@É@ñò<?>@G�<?>�A
ñÙÁH¼�½�>@3PÀ
Ï7ÐIÐIó_Ò�ÓgØU>�<I¼�¼�4R»@37À53
3�Ê@<?:
Ã@¼;37À�ÁH>@3=»�<HÀ�9�>ò:
9�>BAÛ4R»@3=Ã@9�¿t4R¾@653
4R»�<l4�4R»@3
ÃBÁI453�>_4R9;<I¼EÜ�¾�¿t4R¾�<l4R9�ÁH>�À=3�Ê�Ãg3�6R9;3�>�¿�37AÝÄ_½ß45»@3�Å�6RÁlÆ(>@9;<I>ôÃ�<I6È4R9;¿�¼�3�<I653�¿�ÁH>H4R65ÁH¼�¼;37A
Ä_½CÀÈÁH:
3+¿�ÁI¼;¼;37¿t4R9�ÇH3�:
Á?459;ÁI>�ÁIÂ�4R»@3+37>_Ç�9;65ÁH>@:
3�>_40Æ(9�45»�<
:�¾B¿1»�¼;<I65GH3�6�ËÌ3�õg3P¿t459;ÇI3}Ò
:
<HÀ5À�À5¾�¿1»�4R»�<l4�Ä�<H¿1ÎHÕU¿�ÁH¾@Ã@¼;9�>�G�3�õr37¿�4RÀ�¿�<I>ÛÄg3
>@3�GH¼�3P¿t453PA[Ó�ö�>�4RÁIÃÞÁ?Â�4R»�<l4PÉr45»@9�À
¿�ÁI¼;¼;37¿t4R9�ÇH3¦3�>�Ç�9;65ÁH>@:
3�>_4R<I¼�Ü�¾�¿�45¾�<?459;ÁI>�À	:�¾BÀT4'ÄB3'÷�ølù�÷1ù5úlûýüÌþ@ÿ�ùtû
ø��Eÿ��������	��
�ù����nû
ÀÈ9;>�¿�3 Á?45»�3�6RÆ(9;À53�45»@37½	Æ�ÁI¾@¼�A
Äg30>@3�GH¼�9;GI9;Ä@¼;½	À5:=<?¼;¼�An¾@3(4RÁ�45»�3�9;6�¼;<I65GH3(:=<IÀRÀ�Ó?ØU>
4R»@3
<?ÄgÁlÇI3�:
37>H4R9�ÁH>@37A¦3�Ê@<?:
Ã@¼;3 ÁIÂ�<�¼;9;GH<?>BA¦37ÀR¿�<IÃ@9;>@G+ÂÌ6RÁI:&45»�3
Ë�ÖÈ»@3P<}Ç�½�×_Ò�:	½IÁIGH¼�ÁHÄ@9;>



z�
7y hrORVTORQ��]O1Lep Y KHK Y K��'hrO5VTORQ���XY KH^P^7L
45»@3�Âà<?6#ÂÌ6RÁI: 3��H¾�9�¼;9�Ä�659;¾@: À59N4R¾�<l4R9�ÁH>�9�À�¿�6R37<?4537A�Ä�½�45»@3(À5¾�A@An37>	Ã@»�Á?45ÁnAn9�ÀRÀÈÁn¿�9�<l4R9�ÁH>iÉ
Æ(»@9�¼;3�9;>ò45»�3�9;ÁI>ô¿1»�<I>@>@37¼]9�4�9;À	:=<?9;>_4R<?9;>@3PAòÄ_½ÞÃg3�6R:
<I>@3�>_4	¿1»�3�:
9;¿7<?¼x653P<I¿t4R9�ÁH>�À
Æ(»@9;¿1»�<I653�45»@37:=ÀÈ37¼�ÇH37À�Âà<?6EÂÌ6RÁI:æ45»@3765:=<I¼[3��_¾@9;¼�9;Ä@6R9�¾@:�Ó

ØU>Ý4R»@9�À�¿�ÁI>_456R9�Ä�¾n459;ÁI>èÆ�3�Ã@653PÀÈ37>_4�<?>ëÁlÇI3765Ç�9;3�Æ�ÁlÇH3�6¦À5ÁI:
3�6R37¿�37>_4�<I¿1»@9;3�ÇH3�Õ
:'37>_4RÀ	9�>�4R»@3���3�¼�A�Æ(9�45»ß4R»@3�:=<I9�>ß37:
Ã@»�<IÀ59�À�ÁH>�GI3�>�3�61<?¼��_¾�<I¼�9�4R<?459;ÇI3�¿�ÁI>�¿�3�Ãn41À
<?>�AÛ9�>�À59;GI»_4RÀ7Ógâ ÂÌ3�Æ :'ÁH653	9�>�ÇHÁI¼;ÇI37A��H¾B<?>_459�4R<?459;ÇI3�:
3�45»@ÁnA@À�<?>BA�653PÀÈ¾�¼N41À Æ(9;¼�¼�Äg3
Ä@659;3�ÜB½	:
3�>_4R9�ÁH>@37A=9;>=Ã�<HÀ5À59�>�G�ÓIñÞ3 6R3�:=<I65Î�45»�<?4�À5ÁI:
3�Æ(»�<?4]ÀÈ9;:
9�¼�<?6�ÀÈ½nÀÈ4537:
À7ÉIÄ�¾n4
Æ(9N4R»��Hÿ�üUÿ�ùtû��������tü ��!�Ér4R9�:
3�ÕcÃg3�6R9�ÁnAn9�¿	6R<?45»@376�4R»�<?>Ýù5ø"�#�Iú?û ÃBÁI453�>_4R9;<I¼�ÜB¾�¿t4R¾�<l4R9�ÁH>�À
<?6R3xÃ@6R37À53�>_4R¼�½+:	¾�¿1»
An9;ÀR¿�¾BÀ5À537A	¾@>�An376�45»@3(¼�<?Äg3�¼]Ö5ÀÈ45Án¿1»�<IÀÈ459�¿x653PÀÈÁH>�<?>�¿�37×	ËàÀ53�3IÉl3HÓ GBÓ
9�>�îH¾@>@GòÏ7ÐHÐ%$@Éiì�ÁHÀRÀ�Éi2]9�376RÀ5ÁI>iÉ[<I>�Aßö'& (�ÁH65:=<?>ÝÏ7ÐHÐ?ó�É[<I>�AÙ45»@3¦À5ÃB3P¿�9�<?¼�9�ÀRÀÈ¾@3=îBÓ
ð_4R<?47Ó@2�»�½nÀ7ÓrËÈÏ7ÐHÐ%$HÒ*)�ï Ñ@É[Ï}ÒtÓnØd4(9;ÀE>�Á?4(ÀÈ¾@6RÃ@6R9;À59;>@G�4R»�<l4(9;>C<I¼�¼r4R»@37À53�:
Á�A@3�¼�Àx:=<I>_½HÉ�H¾B<?¼;9N41<l459;ÇI37¼�½�ÀÈ9;:
9�¼�<?6EÂÌ3P<l45¾�653PÀ(<?6R3�ÁHÄ�ÀÈ3765ÇH37A[Ó

ºE»@3=ÀÈ9;:
Ã@¼�3PÀT4�<I>�AÞ:
ÁHÀÈ4�ÁIÂ¡4537>ò¿�ÁI>�À59�An3�6R37AÙ:
Á�A@3�¼�¿�ÁH>�À59;ÀÈ4RÀ�ÁIÂx4R»@3
ÂÌÁI¼;¼�ÁlÆ(9;>@G
ÁI>@3�ÕdAn9;:
3�>�À59;ÁI>�<I¼#+�<?>@GH3�Ç�9;>�3��H¾B<l459;ÁI>,)

-. Ë0/ÈÒ�1325476¢Ë . Ë�/ÈÒÈÒ82:9[Ë0/ÈÒ<;=6cË . Ë0/ÈÒ5Ò?>A@ í�BAC@Ë0/ÈÒED ËÈÏPÒ

An37ÀR¿�6R9�Ä�9�>@Gô45»@3ÞÁlÇI376RA�<?:
ÃB3PAÍ45»@3765:=<I¼�An9�õr¾�ÀÈ9;ÁI> Á?Â	<ÝÅ�65ÁlÆ(>@9�<?>ëÃB<?65459�¿�¼;3ÛÆ(9�45»
¿�Á�ÁI61An9;>�<l4R3 . 9�>Þ<¦4R9�:
3
An3�Ãg3�>BAn3�>_4�ÃBÁI4537>H4R9;<I¼�4
Ë . ÒF>G9[Ë�/ÈÒ<;§Ë . ÒtÓ�ºE»@3	45»�3�6R:
<I¼
Ü�¾�¿t4R¾�<l4R9�ÁH>�ÀE<?6R3 :
ÁnAn3�¼;37A�Ä�½
45»@3�An37¼N41<	¿�ÁI6R6537¼;<?453PAH(�<?¾�ÀRÀÈ9�<?>�>@ÁI9�À53IC@Ë0/ÈÒ�<I>�A¦4R»@3
¿�ÁI¾�Ã@¼�9;>@G�ÀÈ456R3�>�G?45»�ËÌ453�:
Ãg3�61<l4R¾@653}ÒJB�ÓgºE»@3�ÀÈ4R<?459�¿�Ã�<?654 ÁIÂ#4R»@3�ÃgÁ?4R3�>_459�<?¼84
Ë . Ò(9�À
<IÀRÀÈ¾@:
3PA�45Á�»�<}ÇI3'<�Æ�3�¼;¼(ËÌÃgÁ?4R3�>_459�<?¼�:
9�>�9�:	¾@:¦Ò�<?4 .LK <?>�AÙ<¦Ä�<I656R9�376'ËàÃBÁI4537>H4R9;<I¼
:
<?Ên9�:	¾@:¦Ò�<?4 .NMPOA.�K Ó?Ød4RÀ�Äg3�»B<}Ç_9;ÁI6#Äg3�½IÁH>�A .NM 9�À�Á?Âg:'9;>@ÁH6#9;>_4537653PÀT4PÉl9¢Ó 3IÓ;ÉQ4
Ë . Ò
:
<}½	ÄB3(379N4R»@3�6xÁ?Âg45»@3�ÀÈ9;>@GI¼;3EÆx37¼�¼@4T½_Ãg30¼;9�ÎH354
Ë . Ò�1 . äSR í82 .NT R $�ÁH6�<�AnÁI¾@Ä�¼�3(Æ�3�¼;¼
ÃBÁI453�>_4R9;<I¼]¼;9�ÎH3U4
Ë . Ò'1 .LV R ó�2 . ä"R í@Ó�ºE»@3�A@3�Ãg3�>�An37>�¿�3�¾@ÃgÁI>�4R»@3¦4R»@3�An3�4R<I9�¼;37A
¿1»@ÁI9�¿�3EÁ?Âg45»�3(Ü�¾�¿�45¾�<?459;>@G�Ã�<?654�Á?Âg45»@3(ÃgÁ?4R3�>_459�<?¼N;§Ë . Ò�<?>�A'9�4RÀ�ÀÈ45Án¿1»�<HÀT4R9;¿(An6R9;Ç_9;>@G9rË�/ÈÒx9�>òËTÏ}Ò�9�À�:'ÁH653�À5¾@Än45¼;3�<?>�A�An9Nõr3�6R3�>_40¿�<HÀÈ3PÀ]»B<}ÇI304RÁ	Äg3�An9�ÀT4R9�>@GH¾@9�ÀÈ»@3PA[Ó�ØU>�4R»@3
ÂÌÁI¼;¼�ÁlÆ(9;>@G�Æ�3�Æ(9;¼�¼x:
<I9�>�¼�½ÞÂÌÁn¿�¾�À�ÁI>ßÀÈ45Án¿1»�<HÀT4R9;¿=Ã�65Án¿�3PÀ5À537ÀW9rË�/ÈÒ�ÁIÂ�4R»@3�À5Á?ÕU¿�<I¼�¼;37A
An9;¿1»�Á?45ÁH:
ÁI¾�ÀE<?>BA�ö�6R>�ÀÈ453�9;>nÕYX0»@¼;3�>�Äg37¿1Î
4T½�Ãg37À(<?>BA�Æ�3�Æ(9�¼;¼rÂÌ¾@6545»@3760<IÀRÀÈ¾@:
3�45»B<l4
45»@37½�<?6R3�ÀT41<l459;ÁI>B<?6R½¦<?>�AC9;>�An3�Ãg3�>BAn3�>_40Á?Â#45»�3�45»@3765:=<?¼rÜB¾�¿t4R¾�<l4R9�ÁH>�ÀZC@Ë0/ÈÒ�Ó

ö�>�¿�3�45»@3=¿�ÁH>�À59;An37653PA�:
ÁnAn3�¼(ËTÏ}Ò09�À5�@Ên37A[Ég4R»@3[�H¾B<?>_459�4T½�Á?Â�ÂÌÁH6537:'Á_ÀT4�9�:
ÃgÁI65Õ
4R<?>B¿�309�À�4R»@3 3PÀ5¿7<?Ãg3(459;:
3�An9�ÀT4R659;Ä@¾n4R9�ÁH>
ÂÌÁI6�<?>=3�>BÀÈ37:�Ä@¼;30Á?Â[Ã�<I6È4R9;¿�¼�3PÀ�ÀÈ4R<?65459;>@G+ÁH¾n4
<l47ÉHÁI6�¿�¼;ÁHÀ53E45Á�4R»@3 ÃgÁ?4R3�>_459�<?¼BÆx37¼�¼ .�K Ónö Â[Ã�<I6È4R9;¿�¾@¼;<I6�9;>H4R3�6R37ÀÈ4]9�À�9�4RÀ���6RÀÈ4]:
ÁI:
37>H4PÉ
45»@3(:
37<I>	3PÀ5¿7<?Ãg3�459;:'3]\^�Ó?â�À�9�À#45¾@6R>�À�ÁI¾@47É?9�4�9;À�¾BÀÈ¾�<I¼�¼;½H�rúlü@¿�ÁH>�ÇI3�>�9�37>H4(ËàD	F<?>@GHGI9cÉ
îI¾@>�G�Éi<?>BAÛº#<?¼;Î_>�3�6
Ï7ÐHéIéHÒ045Á�ÀÈ45¾�A@½_��61ÀT4�Ã�<HÀ5ÀR<?GH3+459;:
37À�<H¿�6RÁHÀRÀ04R»@3
Ä�<?6R659;3�6 .#M
Ä@¾n4(6R<?45»@376]4R»@ÁHÀ53�<I¿�6RÁHÀRÀ�<+4R»@653PÀÈ»�ÁI¼�A .�`�a À5¾�b¦¿�9;3�>_4R¼�½
Âà<I6c
1ÿ�dIú"�#�04R»@3�Ä�<?6R6R9�376 .#M
ÀÈ¾�¿1»C4R»�<l40Ã�<I6È4R9;¿�¼�3PÀ�ÉnÁH>�¿�3�4R»@3�½�»�<}ÇI3�¼;3�Â¡404R»@3�6R3�GI9;ÁI> .fe�.�`�a É�<I653�ÇI3765½�¾@>@¼;9�ÎH3�¼;½
45Á=6R3�45¾�65>�À5Á_ÁH>�9�>_45Á
4R»@3+>@379�GH»�ÄBÁH65»@Á�ÁnACÁ?Â#45»@3�Æx37¼�¼ . K Ó�ñÙ3c�B>�<?¼;¼�½C6R3�:=<?6RÎ=45»B<l4
ÂÌÁI6�À5¾�b¦¿�9;3�>_4R¼�½èÖÈÆ�37<IÎn×
>@ÁI9�ÀÈ3PÀJC@Ë�/ÈÒ <I>�AU9[Ë0/ÈÒ045»@3	37ÀR¿�<?Ãg3�4R9�:
3
An9;ÀÈ456R9;Ä@¾n459;ÁI>ÛÆ(9�¼;¼
Á?Â¡4537>C<IÃ@Ã@6RÁH<H¿1»�<?>C3�ÊnÃgÁI>@37>H4R9;<I¼[An37¿7<}½=Æ(9N4R»C<
An3P¿�<}½=61<l453cg[1 Ï R \^�<?Â¡453�60<�459;:
3
45»�<?4�9;À�>@3�GH¼�9;GI9;Ä@¼;½ÝÀ5»@ÁI654�9;>�¿�ÁH:'ÃB<?6R9;À5ÁI>ÍÆ(9N4R» \^�Ó�D ÁlÆx37ÇI3767É�ÂÌÁH6¦GI37>@3�61<?¼(>@ÁH9;À53
ÀT4R6537>@G?4R»�ÀE<?>�A�3�ÇI37>¦9;>CÀ5ÁI:
3�¿7<IÀ537ÀxÆ(9N4R»ÝÖ5Æx3P<?În×�>@ÁH9;À537À�Ä@¾@4�3�Ê_4R6537:
3�¼;½¦ÀÈ¼;ÁlÆëÃBÁIÕ
453�>_4R9;<I¼�Ü�¾B¿t45¾B<l459;ÁI>BÀ'Ë�hji \^ ÒtÉg4R»@3	An3P¿�<}½�9�À >@ÁH>nÕd3�ÊnÃBÁH>@3�>_4R9;<I¼¢ÓBØU>�45»�ÁHÀ53	¿�<HÀÈ3PÀ�É�ø
û
ÿ1ø"�L���lk5÷�����ù5ø?üdÿ�!Rø��]�gú_��ú"�mkHÿ�ùH
Rÿn�Iÿpo��rÿ��lÉ[Æ(»@37653P<IÀ�45»@3¦¿�ÁI>�¿�3�Ãn4�ÁIÂ]45»�3=:'3P<?>
37ÀR¿�<?Ãg3�459;:
3 \^ 6R3�:=<?9;>�À(ÀÈ459;¼�¼�Ç}<I¼�9�A[Ó



qI\IQTp��P\_KlVTLeK_^5qr�e\_�RVT\ Y VTLeK_^7r Y QUQTLeORQTS z*
�s
t u�²5±�v ®�¬n®�w&®]°Ixzy�®�¬n¸�«x¬@²T³�¹|{=¹5° ±g¬@°0³#¬@²T®x«Ix
2�6R37À5¾@:=<?Ä@¼;½
45»@3+À59;:'Ã�¼�3PÀT4 ¿1»@ÁH9;¿�3 ÂÌÁH6E45»@3�ÃgÁ?4R3�>_459�<?¼iÜ�¾�¿t4R¾�<l4R9�ÁH>�À}9[Ë0/ÈÒ�9;>�ËTÏPÒ�9�À(<
ÀT41<l459;ÁI>B<?6R½�An9�¿1»@Á?4RÁI:
ÁI¾BÀi>@ÁH9;À53�45»B<l4#Ü�9�ÃBÀ�<?4#<(61<l4R38~'Äg3�4TÆ�3�37>�4TÆ�Á0ÃBÁ_À5À59;Ä@¼�3xÀT41<l453PÀ�E� Ó_D 3�>�¿�3IÉ#�09[Ë0/ÈÒm9[Ë �PÒ���1 � ä��Q�?� ` ����� ��� É_Æ(»@3�6R3Jh�1 Ï R í"~�9;À�45»@3�¿�ÁH656R3�¼�<l4R9�ÁH>�4R9�:
3HÓ�0Á?4R3�4R»�<l4'45»�9;À=¿�ÁI6R6537¼;<?459;ÁI>ÞÂÌ¾@>�¿�459;ÁI>ÍÃBÁ_À5À537ÀRÀÈ3PÀ+4R»@3�¿�ÁI>BÀT41<?>_4CË�h�Õc9;>�An37ÃB37>�An3�>_4tÒ
Ç}<I659�<?>B¿�3 � ä ÓgºE»�9;À�Ö5<I6R¿1»@3�4T½�Ã�<?¼�×':'ÁnAn37¼�ËÈÏPÒ0Æ(9N4R»z4
Ë . Ò�<¦ÄgÁ}ÊCÆ(9�45»Þ<=Ã@9;37¿�37Æ(9;À53
¼�9;>@37<I6�Ä�<I656R9;3�6�<I>�A|;§Ë . Ò�1�4
Ë . Òi»�<HÀiÄg3�37>�9;>_ÇH37ÀÈ459;GH<?4537A�9;>+4R»@3xÀ53�:
9;>�<?¼_Ã�<?Ãg3�6�Ä�½� Á�3�6R9;>@G'<I>�A�(�<HAnÁI¾B<�ÏPÐIÐHí@Ó_ºE»�3�½=ÁIÄBÀÈ3765ÇH37A¦<	653PÀÈÁH>�<?>B¿�3�Õd¼;9�ÎH3 An3�Ã�653PÀ5À59�ÁH>�9;>�4R»@3
:'3P<?>	37ÀR¿�<?Ãg3x459;:'3 \^+Ë�h�Ò#Æ(»@3�>	Ã@¼�ÁI4È4R37A'<IÀ�<0ÂÌ¾�>�¿t4R9�ÁH>	ÁIÂ@45»@3(¿�ÁI6R6537¼;<?459;ÁI>�459;:
3}h�Á?Â
45»@3�ÃBÁI453�>_4R9;<I¼�Ü�¾B¿t45¾B<l459;ÁI>BÀ�Ó�ºE»@9�À]Ã@»�3�>@ÁH:'37>@ÁI>�ÉIÂÌÁH6xÆ(»@9�¿1»=4R»@3�½=¿�ÁH9�>�37A
4R»@304R3�6R:
ÖÈ6R37À5ÁI>�<I>H4=<I¿�459;Çl<l459;ÁI>B×ÍË¢80â�Ò�É�¿7<?¾�À537AÍ¿�ÁH>�À59;An376R<IÄ@¼;3�<?4È4R3�>_459;ÁI> ËàìÛ<IA@AnÁ}Ê Ï7ÐIÐ_íIÒ
<?>�A�ÀÈ459;:�¾@¼�<l4R37A�<	Ü�¾@6R65½¦ÁIÂ�À5¾@Ä�À53��_¾@37>_4EÆ�ÁI6RÎnÀ�Ónì�Á_ÀT40>�Á?4R<IÄ@¼;½IÉ�45»�3�9;60¼�9;:
9N41<l4R9�ÁH>�À
45Á
3�Ê�456R3�:
37¼�½¦¼�<?6RGI3�Ä�<?6R6R9�376]Ü�¾B¿t45¾B<l459;ÁI>BÀ(¿�ÁI¾�¼;A�ÄB3�6R3�¼�<lÊn3PA¦9;>�4R»@3�:
ÁI6R3�An3�4R<I9�¼;37A
<?>�<I¼�½_459�¿ ÀÈ45¾BAn9�3PÀ�Ë �]F¾@61¿1»@376�<I>�AH��Á_37659;>@GCÏ7ÐHÐ%$@É_Å�9�376�<I>�A¦â ÀÈ45¾�:'9�<?>ÞÏ7ÐHÐ%$_Ò�Á?Âi4R»@3
À5<I:'3�:
Á�A@3�¼cÓ�ºE»�3�Án¿�¿�¾@6R6537>�¿�3�Á?Â�80âæÂÌÁI6'GI37>@3�61<?¼�ÃgÁ?4537>_459�<?¼�À�4
Ë . Ò'<?>BAG;§Ë . Ò
»�<IÀ=Äg3�37>�An3�:
ÁH>�ÀT4R6R<?453PAô9;>�2�37¿1»�¾@Îl<IÀ=<I>�AèD�F<I>@GIGH9�Ï7ÐIÐIó�É�8(379�:=<I>@> Ï7ÐIÐl�?<ÙÄ�½
:'3P<?>�ÀxÁ?Â�À5:=<?¼;¼NÕ�<?>BA=¼;<I65GH3�Õ�h=ÀT4R¾�An9;37À7Óm��Ê�453�>BÀÈ9;ÇI30>�¾@:
37659�¿�<I¼B6R37À5¾@¼�4RÀ]ÂÌ65ÁH:§<I>�<?¼;ÁIG
ÀÈ9;:�¾@¼�<l4R9�ÁH>�À ¿7<?>�Äg3	ÂÌÁI¾@>�A�9�>ÛìÛ<?61¿1»@37À5ÁI>@9�3�4�<?¼cÓ�ÏPÐIÐQ�@É�ì�<I6R¿1»@9�3�4�<?¼cÓ�ÏPÐIÐ%��ÓBê�ÁI6
Æx3P<?Î�45»@3765:=<?¼#>@ÁH9;À53|B�Ég45»�3	<IÀ5½�:
Ãn45ÁI459�¿�<?¼;¼;½�3�Ên<H¿t4�:'3P<?>�3PÀ5¿7<?Ãg3�459;:
3�\^+Ë�h�Ò(ÂÌÁH6
<?6RÄ@9N4R6R<I65½Gh�<?>�A�ÇI3�6R½ôGH3�>@376R<I¼74
Ë . Ò�É};§Ë . ÒtÉ(<I>�A � »�<HÀ¦Äg3�3�> ÁIÄn41<?9;>@37AèÇH3�6R½
653P¿�3�>_4R¼�½¦Ä�½�803�9;:
<I>@>�<?>�An��¼�ÀÈ45ÁI>òËTÏPÐIÐQ�HÒtÓ

â/ÀÈ¾@GHGI3PÀT4R9�ÇH3C»�3�¾@6R9;ÀÈ459�¿�3�ÊnÃ@¼�<?>B<l459;ÁI>ÍÁ?Â�80â�É]9;>Ý4R»@3Û¿7<IÀ53�4R»�<l4�:'3P<?>@9;>@GIÂÌ¾@¼
6R<?4537À�3�Ên9�ÀT4PÉ]9�À�An¾�3�45ÁÝ2�37¿1»�¾@Îl<IÀ¦<I>�A�D	F<?>@GHGI9cÉ�ÃBÁH9�>_4R9�>@GÝÁI¾n4�45»�<?4�)5� ØdÂ+ÄB<?6R659;3�6
Ü�¾�¿t4R¾�<l4R9�ÁH>�À]<I653 ÇI3�6R½+Âà<HÀT4PÉI4R»@3 61<l4R30Á?Â[6R3�¼�<lÊ@<l4R9�ÁH>
9;À�An3�4R3�6R:
9�>@3PA=Ä�½�4R»@3�<}ÇH3�61<?GH3
Ä�<?6R659;3�6PÓ�ØdÂ�ÄB<?6R659;3�6 Ü�¾�¿t4R¾�<l4R9�ÁH>�À�<?6R3+ÇI3765½�À5¼�ÁlÆ�É�45»@3'¾@¼�459;:
<?453'6R<?453+ÁIÂ]6R3�¼�<lÊ@<l4R9�ÁH>
9;À�An3�4R3�6R:'9;>@3PA�Ä�½�4R»@3+»@9;GI»@3PÀT4�Ä�<?6R659;3�6PÓ@ØdÂ�Ä�<I656R9�376(Ü�¾�¿�45¾�<?459;ÁI>�À�<?6R3+ÀÈ¼;ÁlÆ 3�>@ÁH¾@GI»
45»�<?47ÉlAn¾@6R9�>�G�<�¿�ÁH656R3�¼�<l4R9�ÁH>�459;:'3HÉlÆx3x:=<}½+ÀÈÃg37<IÎ�ÁIÂB<�6R<?453]ÁlÇH3�6�45»@3�9;>�ÀT41<?>_4R<I>@3�ÁH¾�À
Ä�<?6R659;3�6PÉIÄ�¾n4EÂà<IÀÈ4x3�>�ÁI¾@GH»¦45»B<l4(<+>�¾@:�Äg3�6EÁIÂ�¿�ÁI6R6R3�¼�<l459;ÁI>
4R9�:
3PÀx:	¾�ÀÈ4�Ã�<HÀ5ÀxÄg3�ÂÌÁI6R3
ÀÈ¾@ÄBÀT41<?>_459�<?¼�6537¼;<?Ên<?459;ÁI>CÁn¿�¿�¾�6RÀ7Én45»�3�61<l453�9�À 45»@3�<}ÇH3�61<?GH3�ÁIÂ#4R»@3ÛÖ59�>BÀT41<?>_4R<I>@3�ÁH¾�À5×
6R<?4537À�ÁlÇH3�6#45»�30Çl<?6R9�ÁH¾�À�Ä�<?6R6R9�376#»�3�9;GI»_4RÀ7ÓQ(�9;ÇI3�>'4R»@30â06R65»�3�>@9;¾�À�An37ÃB37>�An37>�¿�3(ÁIÂg4R»@3
6R<?453
ÁI>òÄ�<I656R9�376�»@3�9;GI»_47Éi45»@9�À+<}ÇI376R<IGI3	:�¾�ÀÈ4+ÄB3�GI6R37<l4R3�6�45»B<?>Þ45»@3=61<l4R3
ÁlÇI3�6�4R»@3
<}ÇI3�61<?GH3EÄ�<?6R659;3�6�<?>�AiÉHÁIÂ�¿�ÁI¾�6RÀ53IÉHGI6R37<l4R3�6]45»�<I>=45»@3�61<l453 ÁlÇI3�6]45»@3�»@9;GI»@3PÀT4�Ä�<?6R6R9�376�)
45»�<?409;À�4R»@3�:=<lÊn9�:	¾@:´¿7<?¼;¼�3PA�6R37À5ÁI>B<?>_4E<H¿t4R9�Çl<l4R9�ÁH>iÓ�&

â0Ã@Ã�<I6537>_45¼;½Ù4R»@3�ÀÈ9;:
Ã@¼;37ÀÈ4
<I>�Aß:
ÁHÀÈ4
GI3�>�3�61<?¼x<I>�<?¼;½_459�¿�A@3�:
ÁI>�ÀÈ4561<l4R9�ÁH>�45»B<l4
80â 9�À�<�ÇH3�6R½Ù¿�ÁH:
:'ÁH>ò3�õr37¿t4	»�<IÀ�ÄB373�>�GI9;ÇI37>òÄ_½ò8(379�:=<?>�>�ËTÏ7ÐHÐQ�I<HÒ�<?>�AòGHÁ�37À
<IÀxÂÌÁI¼;¼�ÁlÆ0À�)�ê@ÁI6(<HÀÈ½�:
Ãn45ÁI459�¿�<I¼�¼;½=ÀÈ:=<?¼;¼[¿�ÁH656R3�¼�<l4R9�ÁH>
459;:'3PÀ}h�ÁIÂi45»@3�ÃgÁ?4R3�>_459�<?¼gÜ�¾�¿�Õ
45¾�<?459;ÁI>�À�9rË�/ÈÒ=4R»@3ÙÅ�6RÁlÆ(>@9�<?>èÃ�<?65459�¿�¼;3ÛAnÁ�3PÀ�>@Áô¼�ÁH>@GI376=ÂÌ3�37¼ 4R»@37À53Ù¿�ÁI6R6537¼;<?459;ÁI>�À
<?>�A
Æ�3 ¿�<I>¦<?Ã@Ã�65Á}Ên9;:
<?453}9[Ë0/ÈÒ]Ä�½	Æ(»@9�453E(�<?¾�ÀRÀÈ9�<?>=>�ÁI9�ÀÈ3+Ëà9�>�ð�4561<l45ÁH>@ÁlÇ�9;¿1»
9;>_453�65Õ
Ã@653�4R<?459;ÁI>iÉr¿tÂTÓ�ËàD	F<?>@GHGI9�<?>�AÙºE»@ÁI:=<IÀ	Ï7ÐHéHí@É�8(9�ÀÈÎH3�>ßÏPÐIé?ó�ÒEÁ?Â]45»@3
À5<I:
3�9;>H4R3�>�À59�4T½�'� /��09[Ë0/ÈÒ�9rË¢ÑHÒ��n1 íFh � ä Ó��03�Ê�4PÉ�45»@3�4TÆ�ÁÙ9;>�An37ÃB37>�An37>H4�(�<I¾�ÀRÀÈ9�<?>ÝÆ(»@9N4R3�>@ÁI9�À537À2Z9rË�/ÈÒ<; 6 Ë . Ë�/ÈÒÈÒx<?>�A @ í8BAC@Ë�/ÈÒ�9;>�ËTÏPÒ�¿�<?>
Äg3 6R3�Ã@¼�<I¿�37A'Ä�½	<I>=3�Ê@<I¿�45¼;½�3��_¾@9;Çl<?¼;3�>_4
ÀÈ9;>@GI¼;3'ÁI>@3
Á?Âx45»@3'ÂÌÁH65:�� íZ� B�>]h � ä ; 6 Ë . Ò ä��¡ C@Ë�/ÈÒ�Æ(9N4R»��  C@Ë0/ÈÒ  CBËp�}Ò¢�E1¤£nË0/�2A�PÒ�Ó
ºE»@3+3�Ê@<H¿t4 :
37<I>U��61ÀT4 ÃB<IÀRÀ5<IGI3�459;:
3|^��@Ë . Ò0<H¿�6RÁHÀRÀ�45»@3�45»@6R37À5»@ÁI¼�A . `�a ÂÌÁI6�<=Ã�<?65Õ
459�¿�¼;3�Æ(9�45»ÙÀ53�3PA .z¥¦. `�a >@ÁlÆ ÂÌÁH¼�¼;ÁlÆ0À(Ä�½�ÀT41<?>�A�<?61A�:'3�45»@ÁnA@À'ËàD	F<?>@GHGI9cÉgº#<?¼;Î�>@3�6PÉ



z1{�§ hrORVTORQ��]O1Lep Y KHK Y K��'hrO5VTORQ���XY KH^P^7L
<?>�ACÅ�ÁI6RÎIÁlÇI3P¿+ÏPÐIÐIÑ_Ò]<HÀ

^#��Ë . Ò�1©¨�ª�«¬
¨

�%­¯®¬��° �l± 3�ÊnÃ'² � ®³ ´#µ0¶�·�¸¹�º �#»"¼�½ µ ¶¾·�¸ ¼ �%¿ÁÀ
� � BÂ>]h � ä ; 6 Ë ­ Ò ä � � B3>]h � ä ; 6 Ë ± Ò ä �|Ã ËcíIÒ

ê�9;>�<I¼�¼;½IÉ�4R»@3�:'3P<?>Í37ÀR¿�<IÃB3�459;:
3 \^+Ë0h�Ò'9�À
ÁIÄn41<?9;>@37AôÄ_½ôÃB376ÈÂÌÁH65:
9;>@GÞ<I>Í<}ÇH3�61<?GH3
ÁlÇI3�6�45»@3�9�>@9�459�<?¼gAn9�ÀT4R659;Ä@¾n4R9�ÁH>HÄ K Ë . Ò�ÁIÂrÃB<?65459�¿�¼;37À]<HÀ � � . Ä K Ë . Òm^ � Ë . ÒtÓ_ñÞ3 6R3�:=<?6RÎ
45»�<?4]45»�9;À�ÀÈ9;:
Ã@¼;3 ÀÈ:=<I¼�¼�Õ h¦<IÃ@Ã@6RÁ}Ên9�:=<l4R9�ÁH>
9;À]9�>�<H¿�¿�ÁI61A@<?>�¿�3EÆ(9N4R»�<?¼;¼�Î�>@ÁlÆ(>=:
ÁH653
659;GIÁH65ÁH¾�À=Ä@¾n4�¼;37ÀRÀ�GH3�>@376R<I¼ 6R37À5¾@¼N41À¦ÂÌÁH6CA@9;¿1»@ÁI45ÁH:'ÁH¾�À¦ÄB<?6R659;3�6�Ü�¾�¿t4R¾�<l4R9�ÁH>�À�9rË�/ÈÒ
Ë �]F¾@61¿1»@376 <?>�A�� Á�3�6R9;>@G�Ï7ÐHÐ%$�É@Åx9;3�6�<?>�A�â�ÀT4R¾@:
9;<I>ßÏ7ÐHÐ%$�É�2�37¿1»�¾@Îl<IÀ <?>�A�D	F<?>@GHGI9
Ï7ÐIÐIó�ÉI803�9;:
<I>@>¦<?>BA[��¼�ÀT4RÁI>�Ï7ÐHÐ%�_ÒtÓHö�>
45»�3 Á?4R»@3�6x»�<?>BA[ÉI9;>=45»�30¼�9;:
9N4Åh�Æ�Ç 4R»@3
ÃBÁI453�>_4R9;<I¼BÜB¾�¿t4R¾�<l4R9�ÁH>�ÀÅ9rË�/ÈÒxGI3�4�ÂÌ6RÁ%È�37>¦4RÁ�4R»@3�9;6E9�>@9�459�<?¼[Çl<I¼�¾@3PÀ �E� <?>�A¦45»@3�3�Ê@<H¿t4
:'3P<?>���6RÀÈ4EÃ�<IÀRÀ5<IGI3(4R9�:
3�<I¿�65Á_À5À�45»@3�45»�653PÀÈ»@ÁH¼;A . `�a ¿7<?>¦Äg3�37<IÀ59;¼�½=An3�453�6R:
9�>�37AC<IÀ

^�°�Ë . Ò�1 ¨�ª�«¬
¨

�%­¯®¬�#° �l± 3�ÊnÃ ² ´¡¶ ® ¸ � ´?¶ ³ ¸¹ À ¿�ÁHÀ5»�É »8Ê ½ ¶ ® ¸ ��½ ¶ ³ ¸�Ë¹ ÌB Ã Ëp$HÒ
ê@6RÁI: ËcíIÒE<?>BAÙËp$HÒ�Æ�3�À53�3�4R»�<l4Z^ K Ë . Ò e ^Á°�Ë . Ò�ÂÌÁI60<I¼�¼ ._¥A. `�a <I>�A�45»@37653�ÂÌÁI6R3\^+ËàÑHÒ e \^+Ë ÇÝÒ Ã Ëàó_Ò
ÔxÁI>�À53��_¾@37>H4R¼�½HÉ�<�ÀÈ¾<b=¿�9�37>_4	¿�ÁH>�An9�459;ÁI>ÞÂÌÁI6+80â�9;À�4R»�<l4�45»@3¦<HÀÈ½�:
Ãn45ÁI459�¿�À¦ËcíIÒ�An3�Õ
¿�6R37<IÀ537À�ÂÌÁH6�9�>�¿�653P<IÀ59�>�GEh'Æ(»@9�¿1»
9�>'45¾�65>=¿�<I>
ÄB3(ÇH3�6R9Í��3PA�¾�>�An3�6�45»@30À5¾�b¦¿�9;3�>_4 ËÌÄ�¾n4
>@Á?4+<l4�<?¼;¼�>@3P¿�37ÀRÀR<?6R½nÒ ¿�ÁH>�An9�459;ÁI>�À�45»B<l4�3�9�45»@376|; 6 Ë . Ò71 Ñ�Æ(»@37>@3�ÇH3�6|4 6 Ë . Ò ¥ Ñ
<?>�A .zeÎ.L`�a ËàÆ(9N4R»z4
Ë . Ò�ÉNB�Ér<?>BA � <?6RÄ@9�4561<?6R½nÒ�ÁH604R»�<l47B/9;À�À5¾�b¦¿�9;3�>_45¼;½CÀ5:=<?¼;¼
ËÌÆ(9�45»U4=Ë . Ò�Ém;§Ë . Ò�É�<I>�A � <I65Ä@9�4561<?6R½@ÒtÉIÀ53�3�2�37¿1»�¾@Îl<IÀ]<?>�A¦D	F<?>@GHGI9iÏPÐIÐIó�Ó?ØU>¦ÁI45»@376
ÆxÁH6RA@À7É<ÏIÐ¤����ÿ�Ñ�Ò�ÿ�!�üUÿ��=üUú�ú�!�!*�nù�ü d�ÒN��!1ø"���	dlÓ
Ó�ÔpÕ ÖÂ×mØ�ÙAÚWÛ?×QÜ"Ý]Ø�Þ�ß_àNá�â�×
ñÙ3+>�ÁlÆ�4R¾@65>�4RÁ
45»@3�Ã@»�½�À59�¿�<?¼;¼;½�:
ÁHÀÈ406537¼�37Çl<?>_4 ¿�<HÀÈ3�4R»�<l4	Ëà9�Ò � 9�À(>@ÁI4045Á�Á=¼�<?6RGI3
ÀÈ¾�¿1»�45»�<?4�9;>�ÄBÁI45»�6R37<I¼�9�È7<?459;ÁI>�Àn4
Ë . Ò �=� ;§Ë . Ò�Á?Â�4R»@3ÛÃgÁ?4R3�>_459�<?¼�<�Ã�<I6È4R9;¿�¼�3HÉ
Æ(»@3�>ÛÀÈ4R<I6È4R9�>�G¦ÁI¾n4�ÂÌ65ÁH:*45»@3'Æx37¼�¼ .�K Á?ÂÅ4
Ë . Ò�Ér¿7<?>@>�Á?4�6R37<H¿1»C45»@3	45»@6R37À5»@ÁH¼;A . `�a
An3�4R3�6R:'9;>@9�ÀT4R9;¿7<?¼;¼�½HÉn9¢Ó 3IÓ;É@Æ(9�45»@ÁH¾n4E45»@3�Ã�653PÀÈ37>�¿�3�Á?Â#45»@3�4R»@3�6R:=<?¼[>@ÁH9;À53�453�6R:�9;>�ËTÏPÒ�É
<?>�AÙËÌ9;9�Ò]45»�3�4R»@3�6R:=<?¼r>@ÁH9;À53�ÀÈ456R3�>@GI45»nB�9�À�À5:=<?¼;¼¢Ónâ�À(<�¿�ÁH>�À53��_¾@3�>B¿�3IÉ_4R»@3 4T½�Ã@9�¿�<I¼
37ÀR¿�<?Ãg3+4R9�:
3 \^+Ë0h�Ò ÄB3P¿�ÁH:'3PÀ ¼�<?6RGI3	<?>�A�9;>�An37ÃB37>�An37>H4�Á?Â]45»@3'An3�41<?9;¼�3PA�9;>@9N4R9;<I¼#A@9;ÀÈÕ
456R9�Ä@¾@459;ÁI>�Ä K Ë . Ò�ÁIÂ]Ã�<?65459�¿�¼;37À�<IÀ�Æ�3�¼;¼�<HÀ�Á?Â�4R»@3	3�Ê@<I¿t4�ÃgÁHÀ59N4R9�ÁH>ÛÁ?Â]45»@3	45»@6R37À5»@ÁH¼;A.�`�a[OG. M ËàD	F<?>@GHGI9cÉIº#<?¼;Î_>�3�6PÉI<?>�A=Å�ÁH65ÎHÁlÇI37¿�Ï7ÐHÐIÑ_ÒtÓIâ�À]<�ÂÌ¾@6545»�3�6x¿�ÁI>�À53��_¾@37>�¿�3HÉI<
Ã�<?65459�¿�¼;3�4T½�Ã@9�¿�<?¼;¼;½�À5ÃB37>�A@À�:'Á_ÀT4�Á?Â�9N41À(4R9�:
3�>�37<?6045»@3	Æx37¼�¼ . K Äg3�ÂÌÁH653�9N4�37ÀR¿�<?Ãg37À7Ó
ºE»@3'À5Á?ÚTÁH¾@6R>�¿�¼;ÁHÀ53�45Á . K 9;À�9;>H4R3�6R65¾�Ãn453PA�Ä�½�¾@>�À5¾�¿�¿�37ÀRÀTÂÌ¾@¼#37ÀR¿�<IÃB3'<l45453�:
Ãn41À�<?>�A
9;À�4R3�6R:'9;>�<?4537AÙÄ�½Û<�ÀÈ¾B¿�¿�3PÀ5ÀÈÂÌ¾@¼�3PÀ5¿7<?Ãg3
<?4È4R3�:
Ãn47Ó[Ød4�¿7<?>ÞÄB3=À5»@ÁlÆ(>Ù45»�<?4�4R»@3¦À5Á?Õ
¿�<?¼;¼;37A�ð�¾<È7¾@Î�9�459;:
3�À5¿7<?¼;3[^Á��Ëcð�¾<È�¾�Î_9�Ï7ÐHé@ÏPÒ Á?Â�45»�3¦37ÀR¿�<IÃB3¦<?4È4537:
Ãn4RÀ�9;>�¿�653P<IÀ537À
¼�9;ÎI3�¼�>�ËTÏ R B�Ò�Ä@¾n4�9;À�ÀÈ459;¼�¼n:	¾�¿1»	À5:=<?¼;¼�376#45»�<I> \^+Ë0h�Ò�ÂÌÁH6�ÀÈ¾�b¦¿�9�37>H4R¼�½+À5:=<?¼;¼�BæËcÔxÁH¼�3�Õ
:
<I>�ÏPÐ_ïHï?ÒtÓ}ñÞ3E45»@37653�ÂÌÁI6R3x»B<}ÇI3x45»@3�üÌþ�ù5ÿ1ÿ0ù5ÿ*�;ÿ*ãlø"�Bü�ü �¡û
ÿJ��!1ø"��ÿ*�¡h[É�^Á�PÉI<I>�A \^ôÆ(9�45»
Ï5äå^Á�Åä \^+Ë�h�Ò(<?>BA�Ñ e h e Ç Ë¢D�F<?>�GIGI9�ÏPÐIÐ?óBÉn8(3�9;:=<?>@>òÏ7ÐHÐQ�I<@É ÄBÒtÓ



qI\IQTp��P\_KlVTLeK_^5qr�e\_�RVT\ Y VTLeK_^7r Y QUQTLeORQTS zt{Iz

+i3�4�¾�À#>@ÁlÆÍ¿�ÁH>�¿�37>H4R6R<?453���6RÀÈ4�ÁI>
ÀÈÁIÕd¿7<?¼;¼�3PA+¿�ÁH>�ÇI3�>_4R9�ÁH>�<?¼cÉ7ÁH6#4T½_Ãg3EØ�ÃgÁ?4R3�>_459�<?¼�À;§Ë . Ò�Ä�½ÙÆ(»�9;¿1»ßÆ�3�:
3P<?>ò45»B<l4�; 6 Ë . Ò+A@Á_3PÀ�>�Á?4'¿1»B<?>@GH3¦ÀÈ9;GI>ßÁH>ò45»@3�9�>_4R3�6RÇ}<I¼
ÄB3�4TÆx373�>Ù45»@3
Æ�3�¼;¼ . K <?>�A�45»@3
Ä�<I656R9;3�6 .NM ÁIÂ]45»�3
ÀÈ4R<?459�¿�4=Ë . Ò�Óiñë9�45»@ÁH¾n4�¼�Á_À5À�Á?Â
GI3�>�3�61<?¼;9N4T½¦Æ�3�:=<}½�<IÀRÀ5¾@:
3c; 6 Ë . ÒZièÑ'ÂÌÁI6 . K eA.�eA.NM ÉnÂÌÁI6 9�>�ÀÈ4R<I>�¿�3W;§Ë . Ò�14
Ë . ÒtÓgØU>�45»@9�À ¿7<IÀ53�<=Ã�<I6È4R9;¿�¼�3¦ËÈÏPÒ(4T½_Ã�9;¿7<?¼;¼�½�37ÀR¿�<?Ãg37À Æ(»@9;¼�3�4R»@3ÛÖ59�>BÀT41<?>_4R<I>@3�ÁH¾�À5×
ÃBÁI453�>_4R9;<I¼84
Ë . ÒF>G9[Ë0/ÈÒ<;§Ë . Ò�9;À�9;>Ù<ßÖ5¼�ÁlÆ0×=ÀÈ4R<?453HÉN9[Ë�/ÈÒJ1æ2 � É[ÀÈ373	ê#9;G�Ó#ÏIÓ[ð�9�>B¿�3
¾@ÃBÁH>ÙAn3P¿�6R37<HÀÈ9;>@GHhÙ37<I¿1»Û653P<?¼;9¾ÈP<l459;ÁI>_9[Ë�/ÈÒ04R3�>�A�À 4RÁ¦Ü�¾B¿t45¾B<l453'Âà<HÀT4R3�6�<?>�A�Âà<HÀT4R3�6PÉ
Âà<}ÇIÁI61<?Ä�¼�3
37ÀR¿�<IÃB3�Õd¿�ÁI>�A@9N4R9�ÁH>�À79[Ë0/ÈÒ'1ç2 � An¾@6R9�>�G�45»@3�3�>_459;653¦4T½_Ã�9;¿7<?¼�4R9�:
3�^Á�	Á?Â
<ßÀÈ¾B¿�¿�3PÀ5ÀÈÂÌ¾@¼�37ÀR¿�<?Ãg3�<l454537:'Ã@4�Äg37¿�ÁH:
3�¼�3PÀ5À�<?>�Aè¼;37ÀRÀ¦Ã�65ÁHÄ�<?Ä@¼;3IÓxD0ÁlÆ�3�ÇI3767É�45»@9�À
<?6RGI¾@:
3�>_4 Äg37¿�ÁI:
37À�¿�¼;37<I65¼;½C9�>�Çl<?¼;9;AÛ<IÀ À5Á�ÁI>Û<HÀJh�9�À�¿�ÁI:
Ã�<I6R<IÄ@¼;3�ÁI6�¼;<I65GH3�6(4R»�<?>\^+Ë0h�Ò�ÀÈ9;>�¿�3�:=<?>�½�Ã�<?65459�¿�¼;37À�Æ�ÁI¾@¼�A�37ÀR¿�<IÃB3	9�>ÞÀÈ¾B¿1»Û<�¿7<IÀ53�¼;ÁI>@G¦Äg3�ÂÌÁH653	3�ÇH3�>�4R»@3��6RÀÈ4�ÖTÂà<}ÇIÁH6R<IÄ@¼;37×�Ü�¾�¿�45¾�<?459;ÁI>	Á?Â@4R»@3xÃgÁ?4R3�>_459�<?¼�Án¿�¿�¾@61À�ÓPñÙ3�4R»_¾BÀ�3�ÊnÃB3P¿t4#45»�<?4_\^+Ë�h�Ò
9;À0<
An3P¿�6R37<HÀÈ9;>@G	ÂÌ¾@>�¿t4R9�ÁH>�Á?ÂFh�Ã@6RÁlÇ�9;A@37A�h[äè\^+Ë0h�ÒtÉB9�>�<H¿�¿�ÁH6RA�<?>�¿�3 Æ(9�45»�Ë¢íHÒE<?>�A
<?¼;¼B3�Ên<H¿t4R¼�½=À5ÁI¼;Ç}<IÄ@¼;3 :
ÁnAn3�¼�À�Ë���Á_37659;>@G'<?>�A�(�<HAnÁI¾B<¦Ï7ÐHÐHí@Ém�]F¾@61¿1»@376x<?>BAH� Á�37659;>@G
Ï7ÐIÐQ$@ÉnÅ�9�376 <?>BACâ�ÀT4R¾@:
9;<I>�Ï7ÐHÐ%$@Én8(379�:=<I>@>�<?>�AU�]¼;ÀÈ45ÁH>ÙÏPÐIÐ%�_ÒtÓnñÞ3+6R3�:=<?6RÎ=45»B<l4
Ã@653P¿�9�ÀÈ37¼�½�Æ(9�45»�9�>'45»�30ÀÈ37Ã�<?61<l4R9�ÁH>+Á?ÂB459;:'30ÀR¿�<I¼�3PÀ?h[ä \^	Ë0h�Ò�<?¼�À5Á 4R»@3E3�Ên9;ÀÈ4537>�¿�3EÁIÂg<
:'3P<?>@9;>@GIÂÌ¾@¼B3PÀ5¿7<?Ãg3061<l453(9�À�<?¼;Æ�<}½nÀ�GI¾B<?61<?>_453737A�ËàD	F<?>@GHGI9cÉHº#<?¼;Î_>�3�6PÉH<?>BA=ÅxÁH65ÎHÁlÇI3P¿
Ï7ÐIÐHÑHÒ�Ó

(c)

(b)

(a)

é�ê�ë �"ì�� ��kI�HLN� Y ��SU\_�1�RO1SUSdf�\H�]ORSU� Y �nO Y VUVTO1p��HV�f��7Q Y�í VckI�nO�bYî � \_�RVT\ Y VTLeK_^��n�7VTO1KlVTL Y � Y V
VTjIQTO1O(SU\_�R�1O1SUSULeM}OEVTLep�OELeK_SdV Y K_�1O1S1s_v Y SUjHOt��ï Y M}ORQ Y ^PO0�n�7VTORK?VTL Y ��ð í�ñ î5s

�03�Ê�4�Æ�3(<IA@An6R37ÀRÀ�ÀÈÁIÕd¿7<?¼;¼�3PAÛÖ5Ä@6R37<l4R»@9;>@GH×�ÉPÁH6#4T½_Ãg3(ØÈØ#ÃgÁ?4537>_459�<?¼�À�;§Ë . Ò�An3*�B>@37A
Ä_½
4R»@3�Ã@6RÁIÃg3�654T½
45»�<?4Z;§Ë . Ò�Çl<?>@9�À5»@37ÀE<l4E4R»@3�Æx37¼�¼ . K <I>�A¦4R»@3�Ä�<?6R659;3�6 .NM Á?Â�4R»@3
ÀT41<l459�¿j4
Ë . Ò�Ë¢8(3�9;:=<?>@> ÏPÐIÐl�?<HÒ�Ó�ØU>è45»@9�À�¿7<IÀ53�45»@3�ÄB<IÀ59;¿�3PÀ5¿7<?Ãg3�:'3P¿1»�<?>�9;À5: 9�À
ÀÈÎH3�4R¿1»�37Aò9;>ßê�9;G�Ó�ínÓ�)�ºx½�Ã@9�¿�<?¼;¼;½IÉ�<�À5¾�¿7¿�37ÀRÀÈÂÌ¾@¼]3PÀ5¿7<?Ãg3�<l45453�:
Ãn4
ÀT41<?654RÀ�Æ(»@9�¼;3¦4R»@3
ÃBÁI453�>_4R9;<I¼Z4
Ë . Ò�>¦9[Ë0/ÈÒ�;§Ë . Ò�9�À�9;>Ý<�ÖÈ¼;ÁlÆ0×�ÀT41<l453ÞËàê#9;G�Ó�í?<_ÒtÉi4R»@3�>ô45»@3�Ã�<?65459�¿�¼;3
9;À�¼�9�Â¡453PA�Ä�½C<I>Û<?Ã�Ã@65ÁHÃ@6R9;<?453�Ü�9;Ã�Á?Â89[Ë0/ÈÒ	Ëàê#9;G�Ó[ílÄBÒ�ÉB<I>�AU��>�<I¼�¼;½C9N4�:'ÁlÇH37À 9�>�<�9�>
<ëÖÈ»@9;GI»B×�ÀT41<l4R3¦Á?Â(4R»@3ôÖ59�>�ÀÈ4R<I>_4R<?>�3�ÁI¾BÀ5×CÃgÁ?4537>_459�<?¼E<I¿�6RÁHÀRÀ�4R»@3�ÀR<IA@A@¼�3 .#M Ëàê#9�GBÓ
í?¿7Ò�Ó_ð�9;>�¿�3045»�9;Àx:
37¿1»�<I>@9;À5:&ÆxÁH65ÎnÀ�Äg37ÀÈ4x9�ÂiÁI>@3�ÀÈ9;>@GI¼;30ÜB9�Ã¦ÁIÂ�9rË�/ÈÒ�Án¿7¿�¾@61À�An¾@6R9;>@G�<



z1{S
 hrORVTORQ��]O1Lep Y KHK Y K��'hrO5VTORQ���XY KH^P^7L
ÀÈ¾�¿7¿�3PÀ5ÀÈÂÌ¾@¼i3PÀ5¿7<?Ãg3�<?4È4R3�:
Ãn40Æ�3�3�ÊnÃB3P¿t4(4R»�<l4 \^+Ë�h�ÒE3�Ên»@9;Ä@9�4RÀ0<
:
9;>@9�:	¾@: Ë¢80â�Ò0<l4
<Wh�ÕdÇ}<I¼�¾�3�¿�ÁH:
Ã�<?61<?Ä@¼;3(4RÁ+45»�3 4R9�:
304R»�<l4�45»�3�Ã�<I6È4R9;¿�¼�3 >@3�3PA@À�4RÁ	ÃB<IÀRÀ�45»�65ÁH¾@GI»=4R»@3
AnÁI:=<?9;>
Æ(»@3�6R35;§Ë . Ò�>�Á?4R<IÄ@¼;½	An9�õg376RÀ�ÂÌ65ÁH:ÂÈ73�6RÁ+An¾@6R9�>@G�9�4RÀxÀÈ¾B¿�¿�3PÀ5ÀÈÂÌ¾@¼B37ÀR¿�<?Ãg30<l45Õ
453�:
Ãn4PÓ�Ôx¼�Á_ÀÈ376]9;>�ÀÈÃg37¿�459;ÁI>�À5»@ÁlÆ0À�ËcÔxÁI¼;3�:=<I>�Ï7Ð�ïIï?Ò�4R»�<l4�45»�9;À]459;:
3�9�À]¿�ÁI:
Ã�<?61<?Ä�¼�3
45Á04R»@3]ÁH>@3]Æ(»�9;¿1»�4R»@3]ÃB<?65459�¿�¼;3]Æ�ÁI¾@¼�A�>@3�3PA�45Á�Ã�<IÀRÀ#An3�4R3�6R:'9;>@9�ÀT4R9;¿7<?¼;¼�½�45»�65ÁH¾@GI»�4R»@3
À5<I:'3'AnÁI:=<I9�>�Ä�¾n4�9;>�4R»@3'ÁIÃ@ÃgÁHÀ59N4R3	An9;6R37¿t4R9�ÁH>iÓrºE»@9;À�½�9�37¼;A�À�<HÀ�<�65ÁH¾@GI»�3PÀT4R9�:=<?453
45»�<?4 80â Æ(9�¼;¼iÁn¿�¿�¾@60<l4Zh�1 ã
Ë¢� .NM 2 .LK � ä�R � 4
Ë .NM ÒF2]4
Ë .LK Ò � Ò�Ó

(b)

(c)
(a)

é�ê¾ë ��ò�� q Y p�O Y S�qrLe^HsBz(`_\IV�f���Q Y `HQTO Y VTj_LeK_^ � \_�RVT\ Y VTLeK_^��n�7VTO1KlVTL Y � í VckI�nO�bUb�î5s
ñÙ3���>�<I¼�¼;½Û<HA@An6R37ÀRÀ04R»@3=6537GI9;:
3'h:óô^Á��Æ(»@9�¿1»ÞÁlÇI3�6R¼�<?Ã�À Æ(9N4R»Ù4R»@3
Ã@6R3�Ç�9�ÁH¾�À

ÁI>@3Eh[ä \^+Ë0h�Ò�ÓnØU>¦45»�9;ÀE6R3�GH9�:
3IÉ�À5Á?ÕU¿�<?¼;¼;37A
Î�9�>�3�459�¿�:
Á�A@3�¼�À�Ë���F¾@61¿1»@3�6E<?>BAH� Á�37659;>@G
Ï7ÐIÐQ$@É@Å�9;3�6 <I>�A�â ÀÈ45¾@:
9�<?>�ÏPÐIÐ%$�É�õ�<?>�An37>�Åx6RÁ�37¿1ÎÙÏ7ÐIÐQ$@Én2�37¿1»�¾@Îl<HÀ(<?>�A�D	F<?>@GHGI9
Ï7ÐIÐIó�É�8(379�:=<?>�> ÏPÐIÐQ�I<@É8(�<}ÇI3P<?¾Ý<I>�AÍì�ÁI6R37<I¾�Ï7ÐHÐ%�_Ò+Ã@6RÁlÇ�9;A@3C<ÞÇI3765½ß<H¿�¿�¾@6R<?453
An37ÀR¿�6R9�Ã@459;ÁI>ßÁIÂ045»@3CÃ@6RÁIÄ@¼;3�:ýÀ59�>B¿�3�<�Ã�<I6È4R9;¿�¼�3òËTÏ}Ò�<IÃ@Ã@6RÁ}Ê�9;:=<l4R3�¼;½ÞÀ53�3PÀ	<ÙÀT41<l459�¿
ÃBÁI453�>_4R9;<I¼Á4=Ë . ÒN>�9rË�/ÈÒ<;§Ë . ÒEAn¾@6R9�>�G	<?>�½
37ÀR¿�<IÃB3�<l45453�:
Ãn4(<?>BA¦9�À�4R»_¾BÀ�À5¾�¿7¿�37ÀRÀÈÂÌ¾@¼
<l4(45»�3�Æx37¼�¼�ÕcÎ�>@ÁlÆ(>�ð�:
ÁI¼;¾�¿1»@ÁlÆ0À5Î�9NÕd6R<?453'ËàD�F<I>@GIGH9¢É@º#<?¼;Î�>@3�6PÉ@<?>BACÅ�ÁH65ÎHÁlÇI37¿+Ï7ÐIÐHÑHÒgQöç¿�ÁH656R37À5ÃgÁI>�An9;>@G�45Á�45»�3�ÖÈ9;>�ÀT41<?>_4R<I>@3�ÁH¾�ÀR×�ÀÈ4R<l4R9;¿'ÃgÁ?4R3�>_459�<?¼Å4=Ë . Ò �Î� ;§Ë . Ò�9�4
3�ÊnÃB37659;3�>B¿�37À7ÓE8(37¿7<?¼;¼�9;>@Gß4R»�<l4n~÷1 Ï R í"hë9�À�45»@3ÙÜ�9;Ã�61<l453ÙÁ?Â�4R»@3ÞA@9;¿1»@ÁI45ÁH:'ÁH¾�À
>@ÁI9�ÀÈ3'9[Ë0/ÈÒtÉg4R»@3	ÃgÁIÃ�¾@¼;<?459;ÁI>�À5øNö�Á?Â]>�Á?4�½H3�4�37ÀR¿�<IÃB3PA�Ã�<?65459�¿�¼;37À 45»B<l4 ÂÌ373�¼�<?>�ÖÈ9;>nÕ
ÀT41<?>_4R<I>@3�ÁH¾�À5×ôÃBÁI4537>H4R9;<I¼�4
Ë . Ò �Â� ;§Ë . Ò�4R»�¾�À�ÁIÄg3�½�45»@3 ÖÈÎ�9;>@3�4R9;¿Þ3��H¾B<l459;ÁI>BÀ5×-øNö(Ë�/ÈÒ|1ù2IglöFøNö0Ë0/ÈÒÅ2]~#øNö0Ë0/ÈÒ�>A~#øNú0Ë0/ÈÒ�Æ(9�45»�9;>@9�459�<?¼x¿�ÁI>�A@9N4R9�ÁH>�ÀcøNö0ËàÑHÒW1/Ï R ínÓ� 9�ÀÈ6R3�G_<?61An9;>@G�4R»@3'456R9�Ç�9�<?¼�¿7<IÀ53	4R»�<l4'g º 1÷g � 9N4�ÂÌÁH¼�¼;ÁlÆ0À�45»�<?4�45»@3¦A@37¿�<}½�ÁIÂx4R»@3
45Á?41<?¼@ÃgÁIÃ�¾@¼;<?459;ÁI>�ø�Ë0/ÈÒ�1Îø º Ë�/ÈÒ%>�øÁ�xË�/ÈÒ�9�À�GI9;ÇI3�>'Ä�½+4R»@30ÀÈ¾�: Á?Âg4TÆ�Á�3�ÊnÃBÁH>@3�>_459�<?¼�À
<?>�Aò¿�<I>@>@ÁI4+ÄB3¦6R3�Æ(6R9�4È4537>Þ<HÀ+<�À59�:
Ã@¼;3=3�ÊnÃgÁI>@37>H4R9;<I¼�¼�<}Æ�Ó�ê@¾@6545»�3�6R:'ÁH653HÉrÂÌÁI6�4R»@3
:'3P<?>C37ÀR¿�<IÃB3�459;:
3 \^+Ë0h�Ò�1 � °K /*�¾2 -ø�Ë0/ÈÒ � � /�ÁH>@3�ÁIÄn41<?9;>�À�Ë0õ�<I>�An3�>�Å�65Á�3P¿1Î�Ï7ÐIÐQ$HÒ

\^+Ë0h�Ò�1 íJ>]hW� g º >ûg<� �
íFhZg º g<��>Ag º >ûg<� Ã Ë �IÒ

D03�>B¿�3IÉ \^+Ë�h�ÒE9�À(<	ÀÈ456R9;¿�45¼;½¦:
ÁI>@ÁI45ÁH>@9;¿7<?¼;¼�½=9;>�¿�653P<IÀ59�>@G�ÂÌ¾@>�¿�459;ÁI>�Á?Â?h�Æ(9�45» \^+Ë0h�Ò�1



qI\IQTp��P\_KlVTLeK_^5qr�e\_�RVT\ Y VTLeK_^7r Y QUQTLeORQTS zt{P{

í R � g º >üg � � ÂÌÁH6�ÇI3�6R½ëÀÈ:=<I¼�¼7h§ËÌÄ@¾n4�ÀÈ459;¼�¼�6R37À5Ãg37¿t4R9�>�GGh÷ó ^ � ÒC<?>BA \^+Ë�h�Òz1� g �Áýº >:g �Áý� � R í�ÂÌÁH6�<HÀÈ½�:
Ãn4RÁ?459�¿�<I¼�¼;½
¼;<I65GH3Jh[Ó�õ�3�6R9�ÂÌ½_9;>@G�45»@3�<?GH65373�:
3�>_4xÆ(9�45»ÞË�$_Ò�9�À
ÃBÁ_À5À59�Ä�¼�3�Ä@¾n4�ÀÈÁH:'37Æ(»�<l4E4R37An9;ÁI¾�À7ÓnØU>C45»@3+<HÀÈ½�:
Ãn4RÁ?459�¿�6537GI9;:
3Eh�ó \^+Ë�h�ÒE4R»@3�6R<?453
An3�4R3�6R:'9;>@9;>@G�Ã@6RÁn¿�37ÀRÀ�9�À�GI9;ÇI37>
Ä_½�45»@3 37ÀR¿�<?Ãg3(ÁlÇI376#45»@30»�9�GH»@3�6�ÁIÂB4R»@3(4TÆ�Á�Ä�<?6R6R9�376RÀ
Ëà2�37¿1»�¾@Îl<HÀ�<I>�A�D�F<I>@GIGH9#ÏPÐIÐIó_ÒtÓ
º�ÁòÀÈ¾�:':=<I659�È�3�ÁI¾@6
6R37À5¾@¼N41À+ÂÌÁH6=<IÀ5½_:
Ãn4RÁ?4R9;¿7<?¼;¼�½A�tû
ø����8B�É�Æx3���>�Aô45»�<?4	ÂÌÁH6

ÃBÁI453�>_4R9;<I¼;Àc;§Ë . Ò�Á?Â�4R»@3'¿�ÁI>�ÇI37>_459;ÁI>�<I¼i4T½�ÃB3HÉ \^�Ë0h�Ò�9�À�:
ÁH>@Á?4RÁI>@9�¿�<I¼�¼;½�An37¿�653P<IÀ59�>@G
ÂÌÁI60À5¾�b¦¿�9;3�>_45¼;½�À5:
<I¼�¼#h�<?>�A�9;>�¿�6R37<HÀÈ9;>@G+ÂÌÁH60ÀÈ¾<b=¿�9�37>_45¼;½¦¼;<I65GH35h[Én6R37À5Ãg37¿t4R9�ÇH3�¼;½IÓnØU>
45»@3�6R<?45»@376�3�Ê�4R3�>�An3PA�9;>H4R3�6R:
37An9�<l4R3�6R3�GI9;:
3H^Á��äþhAä \^+Ë�h�ÒtÉ�Æ(»@37653�ÄBÁI45»ß4R»@3
6R<?453�¿�ÁI>�¿�3�Ãn41À�<?>BAò45»@3�Î�9�>@3�459�¿=:
ÁnAn3�¼�À	<I653�Ç}<I¼�9�A�<?Ã�Ã@65Á}Ên9;:=<l459;ÁI>BÀ�Ä@¾n4'Ã@653PAn9�¿t4
<I¿t4R¾�<?¼;¼;½�ÁIÃ@ÃgÁHÀ59N4R3�ÀÈ9;GI>�À	ÂÌÁH6 � \^+Ë�h�Ò R � h[É]Æ�3C:�¾�ÀÈ4¦¿�ÁI>B¿�¼;¾�An3C45»�<?4 \^+Ë0h�Ò'Æ(9;¼�¼(Äg3
<?¼;:'Á_ÀT4�¿�ÁH>�ÀT41<?>_47ÓPØU>�ÃB<?65459�¿�¾@¼�<?6PÉ�4R»@3E<?Ä�À5ÁI¼;¾n453x:
9�>@9;:�¾�: Á?Â \^+Ë�h�ÒxË¢80â�Ò�Æ(9;¼�¼�Án¿�¿�¾@6
Æ(9N4R»@9�>ô45»@9�ÀÞÖÈÃ@¼�<l4R37<I¾�×�6R3�GI9;:
3�<?>BA�45»�¾�À'An9;ÇI3765GH37À�<?4	¼;37<HÀT4'¼�9;ÎI3�^���1*¼�>�ËTÏ R B�Ò
Æ(»@3�>UBÿÆ Ñ@ÓBö�>�45»@3�ÁI45»@376�»B<?>�A[É�ÂÌÁH6(ÃBÁI4537>H4R9;<I¼;ÀZ;§Ë . Ò�Á?Â�45»@3�Ä@6R37<?45»@9;>@G'4T½�ÃB3HÉ
45»@3080â�:'9;>@9;:�¾@:&Á?Â \^+Ë0h�Ò�Æ(9�¼;¼�¿�ÁH>�ÇI3�6RGI3x45Á+<E�B>@9N4R3Zh�ÕcÇl<I¼�¾@3 Æ(»@3�>[BÿÆ Ñ@ÉIÆ(»@9�¼;3
<?>ß3�Ê_4R3�>�A@37AáÖ5Ã@¼�<l453P<?¾�×Û<?ÄgÁI¾n4'45»@9�À':
9�>@9;:�¾�:ý9;À	>@Á?4'45ÁÙÄB3C3�ÊnÃg37¿�4537AiÓ�ê�ÁI6
<?>
9�¼;¼�¾BÀT4R6R<?459;ÁI>�Á?Â(4R»@9�À'�_¾�<I¼�9�4R<?459;ÇI3�¼;½òAn9Nõr3�6R3�>_4�Äg3�»B<}Ç_9;ÁI6	Á?Â \^+Ë�h�Ò�ÂÌÁH6	¿�ÁH>�ÇI3�>_4R9�ÁH>�<?¼
<?>�AÛÄ@653P<l4R»@9�>�G�ÃgÁ?4537>_459�<?¼�ÀE;§Ë . Ò 45»@3'6R37<IA@3�6�:
<}½�GH¼;<I>�¿�3'<?»@3P<IA�4RÁ�ê#9�G_À�Ó�$�<?>�A
ó�ÓBºE»�ÁI¾@GH»C9;>�4R»@ÁHÀ53�>�¾@:
3�6R9;¿7<?¼�À59;:�¾@¼�<l4R9�ÁH>�À�ö�6R>�ÀT4R3�9;>nÕYX0»@¼;3�>�Äg37¿1Î�>�ÁI9�ÀÈ3W9[Ë�/ÈÒtÉr<IÀ
An9;ÀR¿�¾BÀ5À537A�9�>C4R»@3�ÂÌÁI¼;¼�ÁlÆ(9;>@G
ÀÈ3P¿t4R9�ÁH>C»B<IÀEÄg3�3�>�¾�À537AiÉ�45»@3W�_¾�<I¼�9�4R<?459;ÇI3�ÂÌ37<?45¾@6R37À(<I653
6537Ã@653PÀÈ37>_4R<l4R9�ÇH3 ÂÌÁH6E45»@3+A@9;¿1»@ÁI45ÁH:'ÁH¾�ÀE¿�<HÀÈ3�<IÀEÆ�3�¼;¼cÓ

� �ß­�«5xI¬n¸�²5«����Îv ¹È¸�«���¸�±	� yC®�¬�¸�«]¬@²È³�¹'{=¹È°�±g¬n° ³#¬n²È®]«Ix
Åx3P¿�<I¾�ÀÈ3�(�<I¾�ÀRÀÈ9�<?>�An9�ÀT4R659;Ä@¾n4R37Aò>@ÁH9;À53¦9�À+<?Ä�¾@>�A@<I>H4	9�>�>�<?45¾@61<?¼xÀÈ½nÀÈ453�:=À	<IÀ�Æ�3�¼;¼
<IÀE4R37¿1»@>@9�¿�<I¼�<?Ã�Ã@¼�9�¿�<?459;ÁI>�À7Én4R»@9;À 9;À�¿�¼;37<I65¼;½�<
4T½�Ãg3+Á?Â�ÃBÁI4537>H4R9;<I¼iÜ�¾B¿t45¾B<l459;ÁI>BÀ(45»B<l4
Æ�<I6561<?>_4RÀ+45ÁÞÄB3C9;>_ÇH37ÀÈ459;GH<?4537Aß9�>ÍAn3�41<?9;¼¢Ó�ºE»@3�¿�<HÀÈ3�45»�<?4	4R»@3�½ß<I653�¾@>�¿�ÁI6R6537¼;<?4537A
ËÌÆ(»@9�453¦>�ÁI9�ÀÈ3}Ò�»�<IÀ�Äg3�37>ß¿�ÁH>�ÀÈ9�An37653PAÛ9;>ò45»@3�ÇI3�6R½�3P<?6R¼�½ÛÀÈ45¾BAn½ÙÄ�½ÞD�F<?>�GIGI9 Ï7ÐIéHÑ@Ó
D03�6R3IÉBÆx3+<HAn:
9N4 45»@3+:
ÁH653�GH3�>@376R<I¼iÀÈ9�45¾�<?459;ÁI>�ÁIÂ�<I65Ä�9N4R6R<I65½�¿�ÁI6R6537¼;<?459;ÁI>�À�Ë¢¿�ÁI¼;ÁI6R37A
>@ÁI9�ÀÈ3}ÒtÓ[ØU>Ù45»@3¦À59;:'Ã�¼�3PÀT4�¿7<IÀ53IÉg45»@3�(�<I¾�ÀRÀÈ9�<?>ÛÜ�¾�¿t4R¾�<l4R9�ÁH>�À�<?6R3	ÂÌ¾@6È4R»@3�6R:
ÁI6R3=ÀT41<lÕ
459;ÁI>�<I65½�<I>�A
ì�<?6RÎIÁlÇ�9�<?>iÉP4R»_¾BÀ�<�ÀÈÁIÕd¿7<?¼;¼�3PA
ö�6R>�ÀÈ45379�>nÕYX0»�¼�37>_Äg37¿1Î�Ã@65Án¿�37ÀRÀ0ËàD	F<?>@GHGI9
<?>�A+ºE»�ÁI:=<IÀxÏ7ÐHéHínÉ78(9;À5ÎI37>¦Ï7ÐHé?ó�ÒtÉ7¿1»B<?61<I¿t4R3�6R9¾È737A�Ä�½�45»@3xÃ@6RÁIÄ�<IÄ@9�¼;9�4T½�A@9;ÀÈ456R9�Ä�¾n459;ÁI>

ÄgË�9@Ò�1 Ë � í8ø � ä Ë0h�ÒRÒ �Áý¢�Rä 3�ÊnÃ�
l2Z9 ä R í � ä Ë0h�Ò
� Ëp�HÒ
<?>�A�45»@3�4R9�:
3�¿�ÁI6R6537¼;<?459;ÁI>

�09[Ë�/ÈÒm9[Ëp�}Ò¢�Å1 � ä Ë0h�ÒE3�Ê�Ã�
Q2�� /,2]��� R h���D Ëdï?Ò

Æ(9N4R»�4R»@3�Çl<?6R9;<I>�¿�3 � ä Ë0h�Ò(<I>�A�45»@3+¿�ÁI6R6537¼;<?459;ÁI>=4R9�:
3ch�<IÀ�ÂÌ6R3�3�Ã�<I6R<I:'3�45376RÀ7Ó
�ÁÔpÕ �'à��¡â���Ø	�����cØ�Ü"á�Ø����Q×�� �%Ø<Þpá!�#"
ØU>Í<I>�<?¼;ÁIGH½Û4RÁòð�3P¿t4PÓ]í�Æ�3C<HÀ5À5¾@:
3�45»�<?4�üÌþ@ÿ_ã}ø?ù��àø"�N!1ÿ�ù5ÿ�û=ø"�����U!1ú"���tüdø���üc��Ò�ú"�ã}ø?ù��àølü �àú"�ÍúÈ÷
ü¡þ�ÿ�!1úlùtùRÿ*��ø?üp�àú��ßü �¡û
ÿWh�$ � ä Ë�h�ÒE1 � ä Ëà¿�ÁI>�ÀÈ4R<I>_4�Çl<I659�<?>�¿�3'ÀR¿�<I¼�9;>@G�ÒtÓ



z1{�% hrORVTORQ��]O1Lep Y KHK Y K��'hrO5VTORQ���XY KH^P^7L
ºE»@9;À
:
ÁnAn37¼0»�<IÀ'Äg3�37>Í3�Ê�453�>BÀÈ9;ÇI37¼�½ôÀÈ45¾BAn9�3PAôÄ�½ôD	F<?>@GHGI9+ËÈÏ7ÐIÐIó_Ò�É�2�3P¿1»�¾@Îl<IÀ'<?>�A
D�F<?>�GIGI9BËTÏ7ÐHÐ?ó�ÒtÉ�8(379�:=<?>�>
ËÈÏ7ÐHÐ?ó_Ò�É�8(3�9;:=<?>@>¦ËÈÏ7ÐHÐQ�?<�É ÄgÒtÉ�ì�<I6R¿1»@3PÀÈÁH>@9}3�4�<I¼¢ÓHËTÏ7ÐHÐQ�HÒtÉ
ì�<?61¿1»@9]3�4'<I¼¢Ó�ËTÏ7ÐHÐ%�_ÒtÓ�Å�ÁI45»�4R»@3¦4T½�Ã@9�¿�<I¼�ÂÌ37<?45¾@6R37À	Á?Â \^+Ë�h�Ò�Ë¢ÀÈ373�ê#9�G_À�ÓF$@É ó_Ò+<?>�A
45»@3+»�3�¾@6R9;ÀÈ459�¿�3�Ê�Ã�¼;<I>�<l4R9�ÁH>�ÂÌ6RÁI:/ð�37¿�47Órí'6537:
<I9�>�6RÁIÄ@¾BÀT409;>�45»@9�À ¿7<IÀ53IÓ�ì�ÁI6R3�ÁlÇI3767É
45»@3�À5:
<I¼�¼�Õ�hô<?Ã@Ã�65Á}Ên9;:
<?459;ÁI>�ËcíIÒ�6537:=<?9;>�À'9�>ÍÃB376ÈÂÌ3P¿t4=<?GH65373�:
3�>_4	Æ(9�45»Í6R9�GHÁI6RÁI¾�À
653PÀÈ¾@¼�4RÀ Ä�½C2�3P¿1»_¾�Î}<HÀ0<?>BA�D�F<?>�GIGI9�ËTÏPÐIÐ?ó�ÒtÉ�803�9;:
<I>@>ßËTÏPÐIÐIó_ÒtÉB8(3�9;:=<?>@>ôËÈÏ7ÐHÐQ�lÄgÒtÉ
ì�<IAn¾�65379�61<'3�4�<I¼¢Ó#ËTÏ7ÐHÐQ�HÒtÉnØUÆE<?>@9�À¢È73�Æ0À5Î�9�ËTÏ7ÐHÐ%�_ÒtÓ�ºE»@3�>@37¿�37ÀRÀ5<I65½=:
ÁnAn9¾�B¿�<?459;ÁI>�Á?Â
45»@3�¼�<?6RGI3�Õ hC<IÀ5½_:
Ãn4RÁ?4R9;¿7À�Ëp$HÒ�9�À0ÀÈ4561<?9;GI»_4ÈÂÌÁH65ÆE<?61A[ÉI½�9;3�¼�An9;>@G

^Á°�Ë . Ò�1 ¨�ª�«¬
¨

�Q­ ®¬��° �Q± ÏB 3�Ê�Ã'& 4
Ë ­ Ò?2]4
Ë ± ÒÁ> » ¼ä ¹ � ;§Ë ­ ÒF2 ;§Ë ± Ò � äB ( Ã Ë¢éHÒ

����À�Ó#Ë¢íHÒ0<?>BA�ËàéHÒ <?G_<?9;>C9;:
Ã@¼;½òËàó_Ò�ÉBÆ(»@37>�¿�3+45»@3	¾@Ä@9��H¾�9N4T½�Á?Â]8 â ÂÌÁI¼;¼;ÁlÆ0À(Ä�½�4R»@3
À5<I:'3�¼;9�>�3�Á?Â�6R37<HÀÈÁH>@9;>@G'<HÀE9�>�ð�3P¿t4PÓBínÓ

1200

1400

1600

1800

2000

2200

2400

2600

0.01 1 100 1 04 1 06

T
(τ

)

τ

|

é�ê�ë ��)�� o'O Y K ORSU� Y �nOÍVTLep�Oßf;QT�7p�VTj_OßQTO1^7LN�7K ñ+*þñ-,/.10 z�2 | í ���e�eOt�áST�l\ Y QTORS¢î
`lkÙSULep�\_� Y VTLNKH^43���s í z�î���LWVTj65xQTKHSdVTO1LeKHwàJ�jH�NORKI`nOR�5m�K_�7LeSUO87 í:9 î��7f �1�7K_SdV Y K?V	M Y QTL Y KH�1OPað í�ñ î 0 ñ	;=< 
?> ñ-@
< {Ia�A í�ñ î 0 ð í�ñ î í VckI�nO�b�î5a Y K��8B 0DC�;E0 §F2 §P{?s�G�QT�7SUSUO1S�ï[OIH Y �5VJK í §�î Y K_� JK í!L î]f;QT�7p í 
�î Y K_� í y�î5sB��j_O��eORf�VTp��PSdV0�eLeK_O�LeSEVTj_O�SUp Y �e�WwNM Y �H�HQT�
HILep Y VTLe�PKí 
�î5smqH�7Q�VTj_O Y �_�IQT�OHILep Y VTLe�7K_S�\_SUOt�+f���Q]VTjHOEQTO1p Y LeKHLNKH^�VTjIQTO1O(�eLNKHO1S�SUO1O(p Y LeK�VTOIH?Vts



qI\IQTp��P\_KlVTLeK_^5qr�e\_�RVT\ Y VTLeK_^7r Y QUQTLeORQTS zt{}|

850

1300

1750

2200

2650

1 0-4 0.01 1 100 10000 1 06 1 08

T
(τ

)

τ

|

é�ê�ë �OPg� q Y p�O Y S qrLN^Is�{ `_\IVýf���Q%VTj_ORQ¢`HQTO Y VTj_LeK_^�S í VckI�nO bUb�îý�n��VTO1KlVTL Y �A í�ñ î 0 §F2 %��1�PS ; í 
OT ñ î�f��7Q�§U2 
7| *jñ�* §U2 V7| Y K_�'A í�ñ î 0 §���VTj_ORQU��LeSUOPs
ØU>�45»@3]<IÄ�À53�>�¿�3�Á?Â�45»@3]45»@3765:=<I¼?>@ÁI9�À53�453765:�É����gÓIËTÏ}Ò[6R37An¾�¿�37Àr4RÁ(45»�3�:�¾�¿1»+ÀÈ45¾BA�Õ

9�3PA¦37ÀR¿�<IÃB3�Ã@6RÁIÄ@¼;3�: Æ(9�45»C¿�ÁI¼;ÁI6R37A
>�ÁI9�ÀÈ3�<?¼;ÁI>@3HÉ_À53�3�D�F<I>@GIGH9g<I>�A�îH¾@>@G�Ï7ÐIÐl��ÂÌÁI6E<
6537Ç_9;3�ÆçË¡4R»@ÁI¾@GH»'¿�ÁI>�ÀÈ4R<I>_4�Çl<I659�<?>�¿�3(À5¿7<?¼;9�>@G�9�À�ÀÈÁH:
3�Æ(»�<?4�¾�>�¿�ÁH:':
ÁH>	9;>'45»@9�À�¿�ÁH>nÕ
453�Ê�4tÒtÓgðn9�>�¿�3W9[Ë0/ÈÒEÄg37¿�ÁI:
37À <
Æ(»@9N4R3+>@ÁH9;À53�Á?Â�Çl<?>@9�ÀÈ»�9�>@G=9;>_4537>�ÀÈ9�4T½ � ��9[Ë0/ÈÒm9[ËàÑ_Ò¢� � /
ÂÌÁI67hjÆ�Ñ�Æ�3'¿7<?>Û9;>nÂÌ376�45»�<?4P\^�Ë¢ÑHÒI1æÇ ÂÌÁH67B 1&Ñ�Óið�9�:
9;¼;<I65¼;½IÉrÁH>@3|�B>�A@À�45»B<l4\^+Ë ÇÝÒI1æÇ ÂÌÁH6EB 1 Ñ@Ó[D ÁlÆx37ÇI3�6PÉB<HÀ 6R3�:=<I65ÎH37A�Ä�½�8(3�9;:=<?>@>ÝÏ7ÐHÐQ�lÄ�É@ÂÌÁI6�9;>_453�65Õ
:'3PAn9�<l453Eh�ÁH>@3�Æ(9�¼;¼[»�<}ÇI3�<c��>�9N4R3 \^+Ë�h�Ò�Ã@6RÁlÇ_9�An3PAW� ; 6 Ë . ÒX��9�ÀEÀT4R659�¿t4R¼�½=ÃgÁHÀ59�459;ÇI30ÂÌÁH6. K eA.fe�.NM Ë¡4R»_¾BÀ0<=ÀÈ¾�Äg¿�¼;<HÀ5ÀEÁIÂ�4R»@3�ÖT4T½�Ãg3�ØT×
ÃBÁI453�>_4R9;<I¼;ÀI;§Ë . ÒE9;>_456RÁnAn¾�¿�3PAC9�>
ð�37¿�4xínÓ;ÏPÒtÓIñÙ3E4R»@3�6R3�ÂÌÁH653E6R37¿�ÁlÇH3�6�<�ÇI3765½�Ã@6RÁI>�ÁI¾@>�¿�37A�ÂÌÁI6R: ÁIÂg80âë37ÇI37>	9;>'45»@3 <IÄnÕ
ÀÈ37>�¿�3�Á?Âi4R»@3 4R»@3�6R:=<?¼g>@ÁI9�À53IC@Ë0/ÈÒ�45»B<l4E9;ÀxÁI>@¼;½
:
Á�A@9Í��3PA�<I>�A¦<I¿�45¾�<I¼�¼;½=An9;:'9;>@9�ÀÈ»�37A
Ä_½ò9;>�¿�¼;¾�An9;>@G:C@Ë0/ÈÒ�Ó�ðnÁ�É�80âæÂÌÁI6
ÀÈ¾�¿1»ôÃBÁI453�>_4R9;<I¼;À�;§Ë . Ò�9�À	>@Á?4'45»@3C3�õr37¿�4'ÁIÂ <?>
9�>_453765Ã�¼;<}½�Äg3�4TÆ�3�37>Û4R»@3�6R:=<?¼�<?>�AÙÃgÁ?4537>_459�<?¼�Ü�¾�¿�45¾�<?459;ÁI>�À�Ä@¾@4+6R<?45»@376�<�Ã@6RÁIÃg3�654T½
Á?Â#45»@3�3PÀ5¿7<?Ãg3�Ã�65ÁHÄ@¼�37:�Æ(9�45»�¿�ÁH¼�ÁH653PA¦>@ÁH9;À53�<?¼;ÁI>@3�45»B<l4 À5¾@65Ç�9;ÇI3PÀx9;>C45»@3�Ã�653PÀÈ37>�¿�3
Á?Â#<HA@An9�459;ÁI>�<I¼rÆ(»@9N4R3�>@ÁI9�ÀÈ3
Ëà803�9;:
<I>@>ÞÏ7ÐIÐIó�É�8(3�9;:=<?>@>ÞÏ7ÐHÐQ�?ÄBÒtÓ�ê@ÁH6EA@9;¿1»@ÁI45ÁH:'ÁH¾�À
>@ÁI9�ÀÈ3HÉ?<?>=<?>B<?¼;ÁIGIÁH¾�À�¿�ÁH>�¿�¼;¾�À59�ÁH>	9�À�ÃgÁHÀRÀÈ9;Ä@¼;3�¾�>�An3�6�45»@3 <HA@An9�459;ÁI>�<I¼nÃ@6RÁlÇ_9�À5Á 4R»�<l4 �
9;ÀE61<l4R»@3�6E¼�<?6RGI3IÓ�ê@ÁH60<?¼;¼rÁ?45»�3�6EÃBÁI4537>H4R9;<I¼r4T½�ÃB3PÀJ;§Ë . Ò�ÉiüÌþ@ÿÅÒrù5ÿ*��ÿ��N!1ÿ'úT÷�üZY]ú��gú�����ÿ��ú��nù�!1ÿ��c���\[^]
_����'!�ù���!��àø"�eÓ

ì�ÁI6R3'�_¾�<I>H4R9N41<l4R9�ÇH3	9;>�À59�GH»H4+¿7<?>ÛÄg3
GH<I9�>@3PA[Ér3IÓ G�Ó;É[Ä�½�:'3P<?>�À�ÁIÂ�45»�3
À5Á?ÕU¿�<I¼�¼;37A



z1{Pu hrORVTORQ��]O1Lep Y KHK Y K��'hrO5VTORQ���XY KH^P^7L
GI3�>�3�61<?¼;9¾È737Aò¾@>@9¾��3PAÝ¿�ÁI¼;ÁI6R37Aò>@ÁH9;À53�<IÃ@Ã@6RÁ}Ê�9;:=<l4R9�ÁH>�Ëp(7X�ÔÅ��â�Ò'Ã@¾@4	ÂÌÁH65ÆE<?61AòÄ�½
ì�<IAn¾�65379�61<�3�40<?¼cÓiËTÏ7ÐHÐQ�HÒtÉnÅE<?6545¾�ÀRÀÈ37ÎrÉ�ìÛ<IAn¾@6R3�9;61<	<I>�A�D	F<?>@GHGI9�ËTÏPÐIÐl�IÒtÓnÅE<IÀ537A�ÁI>
<?Ã@Ã@6RÁIÃ�659�<l4R3�ËÌÄ@¾@4�>@ÁH>nÕUÀÈ½nÀÈ453�:=<?459�¿7Ò0<IÃ@Ã@6RÁ}Ên9�:=<l4R9�ÁH>�ÀEÂÌÁH6�À5:=<?¼;¼#<I>�A�¼�<?6RGI3WhÙ<?>�A
<?>ë<IA�Õd»@Án¿�¿�6RÁHÀRÀ5ÁlÇI3�6�ÂÌÁI6R:�¾@¼�<@É]9N4�& À¦<IGI6R3�37:'37>_4
Æ(9�45»ë>�¾@:
37659�¿�<I¼ ÀÈ9;:�¾�¼;<?459;ÁI>�À
9�À
ÀÈ¾@6RÃ@6R9;À59;>@GI¼;½ÙGHÁ�Á�AiÉ�À53�3Cê#9�GBÓ8�Û<?>�AÝÅE<?6545¾�ÀRÀÈ37ÎrÉ#ì�<HAn¾@6R3�9;6R<�É�<I>�AôD	F<?>@GHGI9�Ï7ÐIÐl�nÉ
Ä@¾n4=9N4�& À
<HÀÈ½�:
Ãn45ÁI459�¿�<I¼xÃ@6R37A@9;¿�459;ÁI>�À
¿�<I>ô>@ÁI4
<I¼�ÆE<}½nÀ+Äg3C456R¾�ÀT4R37A Ëàì�<HAn¾@6R3�9;6R<Û3�4
<?¼cÓ#ÏPÐIÐl�IÒtÓrâ0¼;¼�Á?4R»@3�6�Î�>@ÁlÆ(>Û<IÃ@Ã@6RÁ}Ên9�:=<l4R9�ÁH>�À�À5¿1»@37:
37À�<?6R3	ÁH>@¼�½�Çl<I¼�9�A�ÂÌÁH6�À5:=<?¼;¼
45»@3765:=<?¼g>@ÁH9;À53�ÀÈ456R3�>�G?45»BÀ�B�Ónì�3P<IÀ5¾@6R9�>@G	<?¼�ÀÈÁ�45»@3�Çl<?6R9;<I>�¿�30ÁIÂi45»�3�ÃgÁ?4R3�>_459�<?¼gÜ�¾�¿�Õ
45¾�<?459;ÁI>�ÀE9;>�¾@>@9�4RÀ(ÁIÂFB�É � ä 1a`Eb#c�BåD Ë¢ÐHÒ

45»@3=Ë0h�Õd9;>�An3�Ãg3�>BAn3�>_41Ò0¿�Á�3*b¦¿�9;3�>_4d` bec ÀÈ»�ÁI¾@¼�A¦6R3�:=<?9;>H�B>@9N4R3�Æ(»@3�>UBÿÆ Ñ@Ó�ö 4R»nÕ
3�6RÆ(9;À53IÉ�379N4R»@3�6�45»@3ÛÄ�<?6R659;3�6
ÜB¾�¿t4R¾�<l4R9�ÁH>�À¦ÁH6=45»@3Û45»@3765:=<I¼0>@ÁI9�À53�ÆxÁH¾@¼�AÝÄg37¿�ÁI:
3
>@3�GH¼�9;GI9;Ä@¼;3IÉnÆ(»@9�¿1»�9;ÀEÁIÂ#¼;9N4545¼;3�9�>_4R3�6R37ÀÈ4E9;>�ÁI¾@6(Ã�653PÀÈ37>H40¿�ÁI>_453�Ê_4PÓ

ê@ÁI6¦À5:=<?¼;¼f` bec É]<HÀÈ½�:
Ãn4RÁ?459�¿�<I¼�¼;½ß3�Ên<H¿t4=Ã@6R37An9�¿t4R9�ÁH>�À
Æ(»@37>AB Æ Ñò¿�<I>ÝÄg3
An3�6R9�ÇH37AèÄ�½ÍÃ�<l4R»�9�>_4R3�GI61<?¼�:
3�45»�Á�A�À¦ÂÌÁH6�61<l45»�3�6�GH3�>@376R<I¼E4
Ë . Ò�<?>�AÎ;§Ë . Ò�<?>�A
<?6RÄ@9N4R6R<I65½_h�ÕdÇl<?¼;¾@37À	¿�ÁH:'ÃB<l459;Ä@¼;3=Æ(9N4R»ò45»@3¦À53�ÃB<?61<l459;ÁI>ÞÁ?Â�459;:
3�ÀR¿�<?¼;37ÀWh ä \^+Ë�h�Ò
Ëà8(379�:=<?>�> ÏPÐIÐQ�?ÄBÒtÓ�â An9Nõr3�6R3�>_4�Ã�<l4R»�9;>_453�GH6R<I¼�<IÃ@Ã@6RÁ}Ên9�:=<l4R9�ÁH>�9�À�ÃgÁHÀRÀ59�Ä@¼;3�ÂÌÁH6
:'ÁH653�GI37>@3�61<?¼�`Eb#cÝ<?>BA�¼�<?6RGI3EhÞËàÄ@¾n4 ÀÈ459;¼�¼[6R37À5Ãg37¿t4R9�>�G'h�ä \^+Ë�h�ÒÈÒtÉgÀÈ»�ÁlÆ(>�<IÀ�4R»@3
ÀÈ3P¿�ÁI>BAC¿�¾@6RÇI3�ÂÌ65ÁH:�4R»@3+¼;3�Â¡4 9;>�ê#9�G_À�Ó�$=<I>�ACó�Ó�ºE»�3�ÁI6R9;37À�ÂÌÁI6 GI3�>�3�61<?¼�`Eb#c ø��N�7h
<?6R3(Ã@¼;<IGI¾@3PA'Æ(9N4R»
45»@3 ÀR<?:
30An9¾b¦¿�¾@¼�459;37Àx<IÀ�4R»@3 À59�>�GI¼;30¿�ÁI¼;ÁI6R37A	>@ÁH9;À53(Ã@6RÁIÄ@¼;3�:&<?>�A
>@Á'456R¾@¼�½CÀ5<?459�ÀTÂà<H¿t4RÁI6R½¦<?Ã@Ã@6RÁ}Ên9�:=<?459;ÁI>�ÀR¿1»@3�:
3�9�ÀEÎ�>@ÁlÆ(>�4RÁ
¾�À�Ó

ê�9;>�<I¼�¼;½IÉrÂÌÁH6chzó ^Á�|1&¼;>�ËTÏ R B�Ò�É0ÖÈÎ�9;>@3�4R9;¿':
ÁnAn3�¼�À5×�<I>�<?¼;ÁIGHÁI¾�À 45ÁC45»�ÁHÀ53	ÂÌÁH6
An9;¿1»�Á?45ÁH:
ÁI¾�À'>@ÁH9;À53C¿7<?>ÝÄB3�9;>_ÇHÁIÎH37AßÆ(»�3�>�B·Äg37¿�ÁH:
37À=À5:
<I¼�¼(<I>�Ag`Eb#c ÀÈ4R<}½nÀ��>@9�453IÓ�ØU>ô¿�ÁI>_4561<IÀÈ4+4RÁ�45»�3CAn9�¿1»@ÁI45ÁI:
ÁH¾�À�¿7<IÀ53IÉ�3�ÊnÃ@¼�9�¿�9�4=ÀÈÁH¼�¾n4R9�ÁH>�À�¿7<?>ßÄg3CGI9;ÇI3�>
ÁI>@¼;½�ÂÌÁI6�ÀÈ:=<I¼�¼FhôËàÄ@¾n4+ÀÈ9;¼;¼?h�ó ^��tÒ�<?>BA�ÂÌÁI6�<IÀ5½�:
Ãn45ÁI459�¿�<?¼;¼;½C¼�<?6RGI3'hÝË¢8(3�9;:=<?>@>
Ï7ÐIÐl�lÄBÒ�ÓIºE»@3PÀÈ3(Ã@6R37A@9;¿�459;ÁI>�Àx<?6R30An9;À5Ã@¼�<}½I3PA�9;>�ê#9�G_À�ÓQ$+<?>�A
ó+<HÀ�45»�304TÆ�Á�659;GI»_45:
Á_ÀT4
¿�¾@6RÇI3PÀ�Ó�ñë»�<?4(¿7<?>�ÂÌ¾@6È4R»@3�6(Äg3�Ã@6RÁlÇI3�>�659;GIÁH65ÁH¾�À5¼�½�Ë0õ�<I>CAn37>CÅ�6RÁ�37¿1Î=<?>�ACÅ�ÁI¾n4R3�>
Ï7ÐIéQ�HÒ�9�À(4R»�<l4 \^+Ë�h�Ò09�À ÀÈ456R9�¿t45¼;½C:'ÁH>@Á?4RÁI>@9�¿�<I¼�¼;½�9;>�¿�653P<IÀ59�>@G
Æ(9�45»@9;>�4R»@3�Çl<?¼;9�An9N4T½CÁ?Â
45»@3ÙÖÈÎ�9�>�3�459�¿+:
ÁnAn37¼;ÀR×@ÓiÔxÁI:	Ä@9�>�9�>@G¦45»@3PÀÈ3|��>�An9;>@GHÀ ÂÌÁI6Ehfó ^ � Æ(9�45»Û45»@Á_ÀÈ3+ÂÌ65ÁH:
45»@30Ã�6537Ç_9;ÁI¾BÀÈ¼;½�:
3�>_4R9�ÁH>@37A'Ã�<?45»=9;>H4R3�GH6R<I¼�<?Ã@Ã�65Á_<I¿1»+ÂÌÁH6�hHä \^+Ë0h�Ò�É_45»@3(4TÆ�ÁW�_¾�<?¼�Õ
9N41<l459;ÇI37¼�½=An9�õr3�6R3�>_4x4T½�Ãg37ÀxÁ?Â�8 â�ÂÌÁH6	ÖR¿�ÁI>�ÇH3�>_459;ÁI>�<I¼;×�<I>�A�Ö5Ä@653P<l4R»@9�>�GH×�ÃgÁ?4R3�>_459�<?¼�À;§Ë . Ò <?6R3�653P¿�ÁlÇH3�6R37A[ÉnÀ53�3+ê#9�G_À�ÓN$=<?>�A�óBÉ@6R37À5ÃB3P¿t459;ÇI37¼�½HÓ�ºE»@3�4TÆ�Á¦An9�õg376537>_4�¿�ÁH656R3�Õ
ÀÈÃgÁI>�A@9�>@G�3PÀ5¿7<?Ãg3
:'3P¿1»�<?>�9;À5:=À+¿�<I>ò<IGH<I9�>ÞÄB3=¾�>�An3�61ÀÈ45Á�ÁnAÙÄ�½Ù:'3P<?>�À�ÁIÂ0ê�9;GHÀ7Ó�Ï
<?>�A�ínÓ

�ÁÔ�Ó �'à��¡â���Ø	���'hO����×��¡â�ái�=jk� �%Ø�Þ�á!�#"
â À�ÃgÁI9;>H4R37AÙÁI¾n4�Ä�½ÛD�F<I>@GIGH9EÏ7ÐIÐIó�Ér8(3�9;:=<?>@>ÝÏ7ÐHÐ?ó�Érì�<I6R¿1»@3PÀÈÁH>@9#3�4+<?¼cÓ�Ï7ÐHÐQ�
4R»@3
Á�¿7¿�¾@6R6R3�>�¿�3�ËÌÁH6�>�Á?41Ò�ÁIÂx80â&¿�6R¾�¿�9�<?¼;¼�½�An37ÃB37>�A@À�ÁH>�»@ÁlÆ 4R»@3'A@9;ÀÈ456R9�Ä�¾n459;ÁI>ÙÁ?Â]4R»@3
ÃBÁI453�>_4R9;<I¼@Ü�¾�¿�45¾�<?459;ÁI>�À�9[Ë0/ÈÒ]<l4�<I>�½�GI9;ÇI37>
459;:
3 9;>�ÀT41<?>�¿�3 ¿1»�<I>@GI3PÀ�¾@ÃgÁI>¦Çl<?6R9�<l459;ÁI>
Á?Â@4R»@3(¿�ÁI6R6R3�¼�<l459;ÁI>+459;:'3HÓlØU>�Ã�<I6È4R9;¿�¾@¼�<?6PÉ�4R»@3EÃ@»@3�>�ÁI:
3�>@ÁH>�ÁIÂg80âèÀ53�3�:=À�45Á�6R3��_¾@9;653
45»�<?4}h � ä Ë0h�Ò�9;>�¿�653P<IÀ537ÀxÆ(9N4R»nhòËàD	F<?>@GHGI9�Ï7ÐHÐ?ó�ÒtÓ�ØU>�4R»@9�À(ÀÈ3P¿t459;ÁI>�ÉnÆx3�ÂÌÁn¿�¾�ÀEÁH>�4R»@3
¿�<IÀ53+4R»�<l4�45»�3Dl ����üUÿ*�����¡üpdnm � ��9[Ë0/ÈÒm9[ËàÑ_Ò¢� � /
ù5ÿ�û
ø����<��!1ú��<�tüdø���üZ��Ò�ú"� ãlølù��àø?üp�àú��ÝúT÷



qI\IQTp��P\_KlVTLeK_^5qr�e\_�RVT\ Y VTLeK_^7r Y QUQTLeORQTS zt{oV
ü¡þ�ÿ'!1úlùtùRÿ*��ø?üp�àú��òüp�¡û=ÿJh�Ë¢¿�ÁI>BÀT41<?>_409�>_4R3�>�À59N4T½CÀ5¿7<?¼;9�>�G_ÒtÓnñë9�45»ßËdï?Ò�4R»@9�À(9�:
Ã@¼;9;37À(4R»@3h�ÕdAn37ÃB37>�An37>H4�Ç}<I659�<?>B¿�3�Á?Â#45»@3�ÂÌÁH65:

� ä Ë�h�Ò�1qp R h:D ËTÏPÑHÒ

Æ(»@3�6R3rpç���|�gúUYGh�sY���#�IÿYÒ@ÿ��N�Hÿ*�Bü¢Ó[ºE»@3	:'ÁI459;Çl<l459;ÁI>�ÂÌÁI604R»@9�À�ÀR¿�<I¼�9;>@G¦9�À�<¦ÀÈ37>�À59�Ä@¼;3
Æ(»@9N4R3�>@ÁI9�ÀÈ3�¼;9�:
9�4(Á?Â¡9[Ë�/ÈÒxÂÌÁI6}h�Æ Ñ@É@<I>�A¦4R»�<l4(9�4(9;À(¿�ÁI:
:
ÁI>@¼;½=3�:
Ã@¼;Ál½I3PA¦9;>�4R»@3
ÀÈ9;>@GI¼;3�¿�ÁI¼;ÁI6R37AC>@ÁI9�À53�¿�ÁH>H4R3�Ê�4�ËàD	F<?>@GHGI9#<?>�A�îH¾@>@G�ÏPÐIÐl�IÒtÓBºE»@9;À04T½�ÃB3	Á?Â�ÃBÁI4537>H4R9;<I¼
Ü�¾�¿t4R¾�<l4R9�ÁH>�À¦»B<IÀ¦Äg3�37>�ÀÈ45¾�An9;37Aë<I¼�6R37<HAn½ô3P<?6R¼�½ÝÄ�½èð_4R3�9;>�3�4C<?¼cÓ Ï7ÐHéIÐ�Éxð_45379�>�3�4
<?¼cÓ�Ï7ÐIÐHÑ�9;>Ù45»@3=Æ�37<IÎ�¿�ÁI¼;ÁI6�¼;9�:
9�4�<?>�AÞÀ5¾@Ä�À53��_¾@3�>_4R¼�½�3�Ê�453�>BAn37AÙ45ÁCÂÌ¾@¼;¼]¿�ÁI¼;ÁI6�Ä�½
80<l454561<}½ò<I>�AôìÛ¿Xt�<?>�3ÙÏPÐIÐ@ÏHÉ#D	F<?>@GHGI9�Ï7ÐHÐ?ó�É�8(379�:=<?>�>�Ï7ÐHÐ?óBÉ#ì�<HAn¾@6R3�9;6R<Û3�4=<?¼cÓ
Ï7ÐIÐl�nÉiÅE<?6545¾BÀ5À53�ÎrÉiì�<HAn¾@6R3�9;6R<�Ér<I>�A�D�F<I>@GIGH9(Ï7ÐHÐQ�nÉ[ì�<I6R¿1»�37À5ÁI>@9�3�4	<?¼cÓ�Ï7ÐHÐQ�	ugÄ�¾n4
80â »�<IÀE>�3�ÇI376(ÄB373�>�ÁIÄBÀÈ3765ÇH37A[Ó

2 105

3 105

5 105

106

0,01 0,1 1 10 100 1000

s1 3 .dat

C
G
I
J

1
/k

(τ
)

τé�ê�ë ��v�� b¢K?M}ORQTSUOëK?\_p�ORQTLe� Y �CO1SU� Y �nO�Q Y VTO í SU�P�eLN� �NLeKHO*î6w í M�îyx z < JK í M�îÞf���Qq5xQTKIw
SdVTORLNKIwàJ�j_�eO1K?`nO1�Èm=K_�7LeSUOz7 í:9 îx�7f��1�PKHSdV Y KlV LNKlVTO1KHSULWVck í �Rf¢s í z�î5a í u�î5a í V�î5a í z�§Sî5a í zt{�îYîx��LeVTjð í�ñ î 0zñ-{=< %�> ñ	;
< 
?a�A í�ñ î 0zñ	;=< 
?a�B 0 §F2 §S
la Y K_�E| 0 §F2 §Iz íi}�~	��0 §U2 |�î5sl��jHO��7VTj_O5Q
VTjIQTO1O��eLeK_ORS Y QTO JK í Mmî[f�QT�Pp SUp Y �e�ew!M+� Y VTj+LNKlVTO1^�Q Y � Y �_�HQT�
HILep Y VTLe�PK í � Y SUj_Ot�lî5alSUp Y �e�Ww }�~	�
� Y VTj	LNKlVTO1^�Q Y � Y �_�IQT�
HHLep Y VTLN�7K í � Y SUj_O1�Iw¢�H��VUVTOt�mî5a Y K_� ~ J�G#�EZ í �I�7VUVTOt�lî5s



z1{Py hrORVTORQ��]O1Lep Y KHK Y K��'hrO5VTORQ���XY KH^P^7L
ð�9�:
Ã@¼;3C9�>_45¾�9N4R9�ÇH3C<I65GH¾@:
3�>_4RÀ'<IÀ�ÂÌÁI6
¿�ÁH>�ÀT41<?>_4
Ç}<I659�<?>B¿�3�ÀR¿�<I¼�9;>@GÛ9;>ôÁH6RA@3�6	45Á

3�ÊnÃ@¼�<?9;>¦�_¾�<?¼;9N41<l4R9�ÇH3�ÂÌ37<?45¾@6R37À�<?6R3Ù<IÃ@Ã�<?6R3�>_4R¼�½Í>@Á?4�<}Çl<?9;¼;<IÄ@¼�3HÓxD ÁlÆx37ÇI3�6PÉ]9;>�4R»@3
Æ(»@9N4R3	>�ÁI9�ÀÈ3'¼�9;:
9N4ch�1 Ñ¦4R»@3	:
3P<?>Û3PÀ5¿7<?Ãg3�3PÀ5¿7<?Ãg3�4R9�:
3	ÂÌÁI6�<¦Ã�<I6È4R9;¿�¼�3
ÀÈ4R<?65459;>@G
ÁI¾n4(ÂÌ6RÁI: ._¥A.�`�a ÂÌÁI¼;¼�ÁlÆ0ÀE¼;9�ÎH3�9�>�Ë¢íHÒE<IÀ

^ K Ë . Ò�1 ¨�ª�«¬
¨

�Q­ ®¬��° �Q± 3�ÊnÃ'² � ®³ ´#µ�¶¾·�¸¹�º�� ½ µ ¶¾·�¸ ¼ �Q¿ÁÀ
� � B�>�p ; 6 Ë ­ Ò ä � � B3>6p ; 6 Ë ± Ò ä � Ã ËTÏHÏPÒ

ö�>�4R»@3�Á?4R»@3�6(»�<I>�A[ÉnÂÌÁH6(¼;<I65GH35h�ÁH>@3E��>�A@À0À59;:'9;¼�<?6R¼�½¦<HÀE9�>�Ëàé_Òx45»�<?4
^��@Ë . Ò�1 ¨ ª�«¬

¨
�Q­ ®¬�#° �Q± ÏB 3�ÊnÃ & 4
Ë ­ Ò?2]4
Ë ± ÒÁ> �ä ¹ � � ;§Ë ­ Ò?2 ;§Ë ± Ò � äB ( Ã ËTÏ}íIÒ

ºE»@9;ÀE6R37À5¾@¼�4(9;ÀE3�Ên<H¿t4EÂÌÁI6Zh�1 Ç <?>�A�6R3�:=<?9;>�ÀE<'Ç}<I¼�9�AC<?Ã@Ã@6RÁ}Ên9�:=<?459;ÁI>�<HÀE¼�ÁH>@G=<IÀ
Ã�<?65459�¿�¼;37À]»�<}ÇI3(4T½�Ã@9�¿�<I¼�¼;½
37ÀR¿�<IÃB3PA¦<?¼;653P<IAn½	ÄB3�ÂÌÁI6R3 >@ÁI4R<IÄ@¼�3�ÃBÁI4537>H4R9;<I¼�ÜB¾�¿t4R¾�<l4R9�ÁH>�À
¿�<?>ÝÁn¿�¿�¾�67É#9¢Ó 3IÓ;É�ÂÌÁI6�h¦ó \^+Ë0h�Ò�Ó�ñÙ3C>@ÁI453�45»�<?4'4R»@3nh�ÕdAn37ÃB37>�An37>H4¦¿�ÁI>_456R9�Ä�¾n459;ÁI>
9�>ëËTÏ}íIÒ�½�9;3�¼�A@À�<l4Whj��>@9�453HÉ�Ä@¾n4+¼�<?6RGI3HÉi<?>�A�p´>@Á?4+ÇH3�6R½�ÀÈ:=<I¼�¼cÉ�<C>@ÁI>@Õc>@37GI¼;9�GH9�Ä�¼�3
¿�ÁI6R6R37¿t4R9�ÁH>C45»�<?4 :
9�:
9�¿�À�<=:=<lÊn9�:	¾@:´ÂÌÁI6 \^+Ë�h�ÒtÓ[ºE»@9�À03�õg3P¿t4�»B<IÀ0Äg3�37>�Ã@6R37An9�¿t4R37A
Ä_½�ØUÆ�<I>@9;À�È�37Æ0ÀÈÎ�9�Ï7ÐHÐ%�'<?>�A�ÁIÄBÀÈ3765ÇH37A¦>�¾@:
37659�¿�<I¼�¼;½¦Ä�½�ì�<I6R¿1»@9r3�4 <?¼cÓ[Ï7ÐIÐQ�@Ó�ñë9�45»
An37¿�653P<IÀ59�>@GWBæ<?>�A�p 45»@3�3�õr37¿t4�9;À7É_»@ÁlÆx37ÇI3767É?3�ÊnÃB3P¿t453PA
45Á	Ã@61<I¿t4R9;¿7<?¼;¼�½
An9�À5<IÃ@Ãg37<?6PÓ

ð�9�:
9;¼;<I65¼;½=<IÀ�9;>Cð�3P¿t47Ó�$�Ó�ÏHÉ�<HA@An9�459;ÁI>�<I¼N�_¾�<I>_459�4R<l4R9�ÇH3�9;>�À59�GH»_4E¿7<?>¦Äg3�GH<?9;>@3PA=Ä�½
:'3P<?>�À]Á?Â,(7X�ÔÅ��â�<I>�A
Ã�<l4R»=9�>_4R3�GI61<?¼�:'3�45»@ÁnA@À]Ã@6RÁlÇ_9�An3PA�B�ÄB3P¿�ÁI:
3PÀ�ÀÈ:=<I¼�¼g<?>�A
Æ(9N4R»�`Eb ��ÂÌ65ÁH: p=1q`�b��,B ËTÏ�$HÒ
ÎI3�Ã@4Å�B>@9N4R3+ÀÈ¾B¿1»¦45»B<l4 <	6R<?453�3�Ên9�ÀT41À�<I>�A \^+Ë0h�Ò�1 Ï R g[Ë0h�Ò�Ó�ºE»@ÁHÀ53�<?Ã@Ã@6RÁ}Ên9�:=<?459;ÁI>�À
<?6R3C¿�ÁI:
Ã�<?6R37AßÆ(9N4R»Ý>�¾@:
3�6R9�¿�<?¼E6R37À5¾@¼�4RÀ'9�>èê#9�GBÓ��nÓ�Å�Á?45»ÝÁ?Â�45»@37:·Ã@6R37An9�¿t4
45»B<l4\^+Ë0h�Ò�9�À�4T½_Ã�9;¿7<?¼;¼�½�<I>Û9;>�¿�6R37<HÀÈ9;>@G�ÂÌ¾@>�¿t4R9�ÁH>ÙÁIÂ�h[ÓiD ÁlÆx37ÇI3�6PÉBÂÌÁI6�ÀÈ¾�9N41<?Ä@¼;½�4R<I9�¼;ÁI6R37A4
Ë . Ò�<I>�A';§Ë . Ò�ÁI>�3�¿7<?>	<I¼;À5Á�<H¿1»@9;3�ÇI3�<�A@37¿�6R37<HÀÈ9;>@G \^+Ë�h�Ò�ÂÌÁI6�ÀÈ:=<I¼�¼mh�Ë¢<�À5Á?ÕU¿�<I¼�¼;37A
Ã@653�Âà<I¿�45ÁI6�3�õr37¿�47ÉiÀ53�3�9;>ÛØUÆE<?>�9;À�È�37Æ0ÀÈÎ�9]ÏPÐIÐQ�@ÉB803�9;:
<I>@>iÉ[ÅE<?6545¾�ÀRÀ53�ÎrÉB<I>�AÛD	F<?>@GHGI9
Ï7ÐIÐQ�HÒ�Ó#ØU>ëÀ5¾�¿1»è<Þ¿7<IÀ53IÉ�4R»@3�¿�ÁH:'Ã�¼�3�453 \^+Ë0h�ÒUÕd¿�¾@65ÇH3�45»�¾�À
3�Ê�»�9�Ä@9�4RÀ7É�ÂÌÁH6¦ÀÈ¾@9�4R<IÄ@¼;½
¿1»@ÁHÀ53�>�p
É�ÄgÁ?4R»�80âç<?>�A
4R»@3�<?ÄgÁlÇI3�:
37>H4R9�ÁH>@37A
:=<?Ê�9;:�¾�: Ë¢¿�<I¼�¼;37A�Ö59�>�»@9�Ä�9N4R9�ÁH>�Á?Â
<I¿t4R9�Çl<?459;ÁI>�×'9;>CØUÆE<?>�9;À�È�37Æ0ÀÈÎ�9�Ï7ÐHÐ%�HÒ�Ó

ñÙ3E<?6R3x9;>�An37Än453PA+4RÁ7(�373�654ÈÕUîH<I>�Å�3�Ê�<I>�A�8(ÁH¼;<I>�A�ÅE<I6È4R¾�À5À53�Î�ÂÌÁH6�4R»@3�9;6�Ã@6RÁI:
Ãn4
<IÀRÀÈ9�ÀT41<?>�¿�3�9;>C45»@3�Ã�6537Ã�<?61<l4R9�ÁH>�Á?Â�45»@37�BGI¾@6R37À7Ó
� ¸ �R¸�­@¸�« ±r¸¡x
r Y QUVT\_SUSUORm'�0seano Y �H\HQTORLeQ Y Z0sea Y K��'��XY KH^P^PLBhrs í z�s�sP|�î�ïnhijlkIS1sl�]O1Mns�3 vmò aQ�Å
?z=%�sIsr�O1O1�1O0v�s��5¥������ í z�s7y�§Sî�ï�r#Le�l�5jHO1p�LeSdVUQUk ìU� a@|lz=%�Vlsr�LNO5Q(o�s Y K_�'ZxSdVT\Hp�L Y K��0sIv�s í z�s�s7{Sî�ï�h�jlkIS1s%�xO1Mns��BORVUVts�� ì agztuX%Ss?sG#�7�eO1p Y K�q@s í z�soV�V�î�ï��n���E��������¤������� R£���¡=���¢��£�¤#�U�X�^¥i¡I�Ta�Ot�HLWVTOt�(`lk0Z sO¦@Le�Èj_Le�5jHL í h��eO1K?\Hp
a��OR�\§��7QTmQî5s



qI\IQTp��P\_KlVTLeK_^5qr�e\_�RVT\ Y VTLeK_^7r Y QUQTLeORQTS zt{�sG�QT�
H?VT�PK
��s��is í z�sPyPy�î�ï�r#Le�l�Èj_Lep
s�r�LN�7�_jlkIS1s�Z]�RV Y �FP	¨ agz�sIs
v��lORQTLeK_^�Gxsl� s Y K_� ~ Y �I�P\ Yª© s�Gxs í z�s�sS
�î�ïnhij?kIS1sQ�xORM@s���ORVUVts ¨�� a<
�{Iz1yIs
~ Y M}O Y \��0s Y K��
o'�7QTO Y \¦o�s í z�s�sPu�î�ïnhijlkHS1s���ORVUVts ò<ìmì?� a�{7{IzPs��XY KH^P^PLBhrs í z�sPy�§Sî�ïnhijlkIS1s���ORVUVts	��« � a_{�§X%Hs��XY KH^P^PLBhrs Y K��
��jH�Pp Y S8��s í z�sPy�
�î�ï�h�jlkIS1sl�]O1��s�«�«�a�
�§oVls��XY KH^P^PLBhrsea © \HK_^�hrsea Y K��'� Y �em?K_ORQxhrs í z�sPy7ySî�ï�h�jlkIS1sl�]O1Mns��BORVUVts ¨�¬ am
7y�§�%Is��XY KH^P^PLBhrsean� Y �Nm?KHORQ]hrsNa Y K_��r#��QTm}��M}O1� o�s í z�s�s�§Sî�ïl�xO1Mns_o'�?��s�h�jlkIS1s ¨mò a�
P|?z7s��XY KH^P^PLihrs í z�s�sX%"î�ï�G#j_O1p
s�h�jlkIS1s ì « ¬ a[z�|�V?  í z�s�s}|�î�ï@LeK®­f�°¯D��£^�5£-±X��¥�£³²f£¢�X´��°£µ��¶U·¸�I¹�o¡R¥/¥Ì¤7£�·��7¥N�º�n���U¤�£µ�(Ot�ILWVTOt�	`lk	hrs�� Y �emIKHORQ Y K_�
hrs%��XY KH^P^7L í/» �e\l��ORQtaHvE�7QÈ�?QTO1�Èj?V�î5s��XY KH^P^PLBhrs Y K�� © \_K_^�hrs í z�s�s}|�î�ïnZx�HMns�G#j_O1p
sHhij?kIS1s�« � am
7{�sIs
bà� Y K_LeS¢¼1OR��SUm?L © s í z�s�sPu�î�ïnhij?kIS1s%�]O1Mns�3�a_LeK	�HQTO1SUS1s© \_K_^�h[sea��BO1Le`nORQx��j�sNa Y K_���]LNSUmPO1K�� s í z�sPy½V�î�ï	¦rs_h�jlkIS1s�¾ ¨�¨ a_{�s½V? -¾ ¨ «�a�z*
�{Is© \_K_^�h[s í z�s�sP{�î�ïnhij?kIS1s%�]O1�Bs ò�)�P a�zOV7|?s
o Y �_�I�OH © s í z�s�sS
�î�ï�� Y VT\HQTO )�v�� a	V�V?zPs
o Y �H\IQTO1LWQ Y Z seaQ��XY KH^P^7LBhrsealr#\_�7K Y p Y K_��¿�sea Y K��|�x�?�?QTLe^P\_OI¼ � s í z�s�sP|�î�ï�h�jlkIS1s%�xO1Mns�3v�ì a_{PyX%SsIs
o Y QT�5jHO1SU�PKHLlq#sea ~ Y p�p Y LeVT�7K_LU�isNa}o'O1KHLN�Èj_OR�N� Y wdq Y ORVUV Y 3�sea Y K���q Y KlVT\_�1�1LHqns í z�s�sP|�î�ï}h�jlkIS1s�BORVUVts_Z ò�¬Lì a<
�VP|ls
o Y QT�5jHLio�sea�o Y QT�Èj_ORSU�PK_L#q#sNa ~ Y p�p Y LWVT�7K_L��isea@o'O1KHLN�Èj_OR�N� Y wdq Y ORVUV Y 3�sNa Y K_�¦q Y KlVT\H�1�1L[qnsí z�s�sPuSî�ï�h�jlkIS1sQ�xO1Mns�3�a_LeK
�IQTO1SUS1s
o'�7SUSÅq#sea_h�LeORQTSU�7K=v�sea Y K��r5�À ~ ��QTp Y K
v�s í z�s�sX%"î�ïnb¢K?Vts © slr#LWf�\IQT�Ps	G#j Y �7S P a�zt{7yP{?s
hrOR�5j?\_m Y S�hrs Y K_�'��XY K_^7^PLrhrs í z�s�s�%Sî�ï@h�jlkIS1s%�xORM@s���ORVUVts	� ) a�
�V½V�
?s� Y VUVUQ Y k » s�o�s Y K��
o'� »0Y K_O0Z0s © s í z�s�sIz�î�ï © s_h�jlkIS1s_Z ò�P a�z*
lz�|ls�]O1Lep Y KHK'hrs í z�s�s�%"î�ï�h�jlkIS1sQ�xO1Mns�3 P-� a�%�sP{7yIs�]O1Lep Y KHK'hrs í z�s�s}| Y î�ï@hij?kIS1s%�]O1Mns���ORVUVts-� P a�%}|½V�uIs�]O1Lep Y KHK'hrs í z�s�s}|�`mî�ïnhijlkHS1sQ�]O1Mns�3 vmò a�z�|�V�sIs�]O1Lep Y KHK'hrs Y K_�r3i�NSdVT�7K¦��s í z�s�s7uSî�ï@hijlkHS1s%�]O1Mns��BORVUVts-���@aHLeK
�HQTO1SUS1s�]O1Lep Y KHK'hrsealr Y QUVT\HSUSUO1m��0sea Y K��'��XY KH^P^PLBhrs í z�s�s7uSî�ï�LeK
�IQTO1� Y Q Y VTLe�PK�s�]LeSUm}O1K'��s í z�sPyX%"î�ï#�n����Ág¤
Â
Âo�°£I¹Ã¤Ä�Å��£-¡µÂªÆÄÇI����¥/¥Ì¤7£ í q?�HQTLeK_^7ORQtamr�ORQT�eLNKmî5s
qlVTO1LeK�v�s���sea�h Y �ep�ORQZ�0s ~ sea�M Y K��xO1p�p�O1K © sn�isNa�vE�lO5QTLNKH^�Gxs��0s í z�s7y�sSî�ïghij?kIS1s���ORVUVtsìF)�¨_� a_{}|7{?s
qlVTO1LeK¦v�s���sea@vE�lORQTLeKH^�Gxs<�0sea�h Y �ep�ORQ}�0s ~ sea@M Y KH��O1p�p�O1K © s���seaBo'�
� Y \_^7j_�eLeKn�0s�o�sí z�s�s�§Sî�ï © snhijlkIS1s_Z ò�) a��#
�§7{Is
q?\�¼1\Hm?Lgo�s í z�s7yIz�î�ïnZ��IMns�G#jHO1p
sHh�jlkIS1s P	¨ a�z�s}|ls¿ Y K'�HO1K�r�QT�lO1�Èm�Gxs Y K_��r#�7\HVTO1K¦o�s í z�s7yPu�î�ï © snq?V Y VtsHhijlkHS1s P	v a�z�§7{Iz7s¿ Y K'�HO1K�r�QT�lO1�Èm�Gxs í z�s�sP{Sî�ï�h�jlkIS1s%�xORM@s�3 P �@a�%}|½V�sIs
� Y KH^ © s Y K�� � �7�ekIKHO1S]h[s í z�s�s�%Sî�ï	G#j_ORp
s_hijlkIS1s ì « ¬ aBzI%Hz7s¦�X\IQT�5jHORQ]J�s Y K���vE�lORQTLeK_^zGxsm�0s í z�s�s7{Sî�ïnhijlkIS1sl�]O1Mns�3 P �@a_{Py7uS
ls


