
� ���������
	���������������������������� ���"!#�����%$'&(	)�)*,+.-
/10�0�2 �� / ����&��

3547698;:�<=4>45?7@7ACB�D7<FEHG>8JI945KFE=@L<LANM>E=@�ON69@�8�PRQTS�?>UT@LKLA>VW@LQXEY6�Z[D\G>UT47<]A>Z[@�<Y<YG_^�@�`aQbEFEc
dfeRghghiCjlknmloqp\rYsHtuowvyx(z�{ d}|Lm5~=�5r�t�vHrYs�j9�n�'{TzLsF��eRz\|L�Nj>d}|Lm5~=�5r�t�vHrYs�d������L�[��j

�����������'�\��'�\���>���������"���L� j
���]�]  ¡�¢\¢£\£\£ �u�]¤]�L���u�¥7¤"�����¦���]� ¢ ¤ � �L¥\¥ ¢ �\�'����7�

§�¨l©�ªu«H¬LHª�®°¯ r��5rYtu~YsHoq±Cra|²~�zL³�´lµ5vHoqm5¶·rYm7p'owsHz]m5³�r�m�v�vH�l|�vh¸�r�~�|L¹q¹¦|�ºy³�oqm5oq»
¼ eR½y¾�¿7À5Á��loqt�sHr�´5sHrYtur�m�vHt�|·�5rYvHrYsHr�zL¶]r�m5r�z]µ5tR¶�sHz]µ5´fzL{¦sHr�tuz]µ7sH~�r�th{�z�s�~�z]³�´5µ5»
vF|vHoXzLm¦jN�5|�vF|�t�vHzLsF|�¶]r]j¦|�sH~F�loqpL|L¹�|�m>�}p'oqtuµ>|L¹qoqÂ�|vHoXzLm�¸��5oX~F�_~�|Lm_±Cr·~�z]m5mlr�~=vHr��
p'oX|n´7sHoXpL|�vHr[zLs�´5µl±l¹qoq~�m5rYvy¸�zLsHÃ't"vHz�z�vH�lrYs.sHrYtuz]µ5sH~Yr�thÄÅ~�|L¹q¹qr��JºÆ¶]µ5r�t�v�t�x7t�vHr�³�tu¿�Ç
zLm;|�vHr�³�´CzLsF|sux_±>|Ltuoqt�|�t�sHr�È'µ5owsHr��NÀNÁ��5rW³�oqmlow» ¼ en½Æ¾��7oqtu´l¹X|�x5t�vH�5r²�5rYvHrYsHzL»
¶Lr�mlr�owvÆxÉ|Lm>�ÊtuzL³�r²zL{ vH�lrË~�z]³�´5¹qrY�7oqvÆx}z�{h|�{�µl¹q¹�~�zL³�´lµ5vF|vHoqz]m>|�¹ ¼ eR½y¾²j9±5µ5v
oqm�|f³�z�sHr�¹Xoq³�owvHr��JrYm7p'owsHz]m5³�r�m�v�|Lml�J~�|�m�±Cr�~�z]m5tuob�7rYsHr��JvHz}±Cr1µ5m>�5r=savH�lr
~�zLm�vusHz]¹'zL{9|�{�rY¸�z�sH¶\|�mloqtH|�vHoqz]m5tnÄÅz�s�r�p\r�mË|�tuoXm5¶]¹qrhzLsH¶]|Lm5oXtH|vHoqz]mCÇ.³1|LÃ'oqml¶�m5z]m5»
vHr�~F�lm5oq~�|L¹>z�sH¶\|�mloqtH|�vHoqz]ml|L¹9oqtutuµlr�t[¹qr�tut�´5sHzL±l¹qr�³1|vHoX~LÀ�Ìnt tuµl~F�¦j]vH�lr�³�oqmlow» ¼ en½Æ¾
´7sHz�p'oX�5rYt1|�Í>rY�7oq±l¹qrÊ|�m>�Î~�z]m�vusHz]¹q¹X|L±5¹qr]j�±5µ5vWsHr�|�¹qoXt�vHoq~ÊvHr�t�vu»�±Cr���{�zLs1vusHoX|L¹q¹qoqml¶
¼ eR½y¾Ï|�´l´l¹qoq~�|vHoXzLmlt�j'´l|�suvHoq~�µl¹X|sH¹qxË¸�owvH�WsHr�¶\|sF��vHzaoqtutuµ5r�t[tuµ5~=�1|�t�|�~�~�zLµlm�vHoqml¶
|�m>�asHr�tuz]µ7sH~�r�±5sHzLÃ\rYsHoqml¶7À�Ð�z�¸�r�p]rYs�j�oqvHt"�lrYvHrYsHzL¶]r�m5r�owvyx�jvH�lr[tuoqÂ�rh|Lml�·~Yz]³�´l¹qrY�'»
owvyx}zL{ vH�lrË|�sH~F�lowvHr�~YvHµ7sHr�t�oqm'p\z]¹qp\r��Nj9|�m>�ÊowvHt�oqm'vHrY¶LsF|L¹.~Yz]mlm5r�~YvHoqz]mÊ¸�owvH�É¹Xz�~�|L¹Åj
ml|�vHoqz]ml|L¹�|Lml�Êtuµl´CrYsu»�m>|vHoqz]m>|�¹.mlrYvÆ¸�z�sHÃ7t�j9´7sHr�p\r�m�vRowv�{TsHzL³Ñ±Cr�oqm5¶(~Yz]mltuoX�7rYsHr��
|�t�|²~Y¹Xµ5t�vHrYsRzL{�¸�zLsHÃ't�vF|�vHoqzLmlt�À

Ò ÓÕÔ·Ö�×ÙØFÚ�ÖÑÛÜØFÝ·ØuÞ7ßáàãâ5äæå

çè@�éC@]K=S�<=QTê¦@JQT8ÏE=6NQTK}OND7O¦@L<ÊD'8ë@L8>ìlQT<Y4789í}@�8lE�E=6ND'E}`�@;S�D'UTUaDïî=í}Qb89QbðHñWòaóHôËõNöhZ�69QTK
QTK1D�S�47UTUb@]S�EYQb458#47÷�S�47í}O9øCE�D�EYQb458ND'URD78Né�é9D�E�D;O9<Y4>S�@LKYKFQT89ù;<Y@LK=47ø9<�S@]K·EY6ND�E�6ND7K1D;6N@EFð
@�<Y47ù7@L89@�45øNKaKFE=<YøNS�EYø9<=@�ú�í(øNUXEYQXðuD'<�S�69QbE=@LSE=ø9<Y@7ANí(ø9UbE=QTO9UT@(UT@�ì7@LUTK�4'÷�é9D�E�D_KFE=47<�D'ù5@]ûnê9øCE²QTK
47<Yù5D'8NQTKYD�EYQb458ND'UTUbGÊK=Qbí}O9UT@7AN@7ö ùNö9ø98¦éC@�<�EY69@(S458lE=<Y47U�4'÷hDÊKFQT89ù5Ub@W47<Yù5D789Q�K=D'E=QT478�ölçè@�S4789ð
KFQ�éC@�<²EY69@LK=@�í}QT89QbðuñWòaóHô²K²E=4Jê"@f47÷R<Y@LK=@LD'<�S�6�QT85EY@�<Y@LKFE²QT8èEH`n4�`�D\GCKLö"I�QT<YKFE=UTG7A�D�UbQT?7@LUbG
KHEY<=øNSE=ø9<Y@�÷�47<�E=69@�éC@Lì7@LUb45O9í}@�8lE�4'÷"E=69@·`n45<=U�é>ð�`aQTéC@�ñWòaóHôïQTKhE=69@�ù5<YD5éCøND7U>S�47898N@LS�EYQb458
D'8Né�QT8lE=@Lù7<�D�E=QT478;47÷RKFøNS�6ÎUb4CS�D7U�ñWòaóHô²KLA"@]D7S�6�K=@�<Yì>Qb89ùÉê¦47E=6�QbEYKË4�`a8�69QT8lE=@�<YU�D'8Né�D78Né
D'U�KF4JD7S�EYQb8NùJD5K²D�894CéC@�÷�47<W`aQ�éC@ðuD'<Y@LD�D'O9O9UTQ�S�D�EYQb458NKLö�M>@]S458NéCUTG7A�ê¦@]S�D7øNKF@�E=6N@�GÎD7<=@�4'÷
KFøCü_S�Qb@L85E�S�47í}O9UT@ýCQXEHG}EY4fE=@LKFEa47øCEa?5@�GÊí}QTéNéCUb@�ðy`�D'<Y@WS47í}O"4789@L8lEYK�4'÷ E=69@(ñWòaóHô�AC@7ö ùNö
S47øNO9Ub@]é�D'O9ONUbQ�S�D'E=QT478NKLA9<Y@LK=47ø9<�S@²ê9<Y47?7@L<YKLA9D7SLS45ø98lE=QT89ù_D'8NéJê9QTUTUbQT89ùÉK=GCKHEY@�íÊK�A¦`aQXEY6947ø9E
89@�@]éCQb8NùWE=4(D5é9éC<Y@LKYKhþ5øN@LKFE=QT478NKh47÷.Ub4CS�D7U947<R8ND�EYQb458ND'UND7øCE=458947í�G7ö�ç#@a÷�47UTUT4�`ëEY69@�UTQb89@·4'÷
E=6945ø9ù76lEhéC@�ì5@�UT47O"@Lé�QT8}ÿn6ND7OCE=@L<��R4'÷������5EY6ND�E�E=6N@�éC@Lì7@LUb45O9í}@�8lE[47÷9E=69@añWòaóHôãQT8>ì747UTì7@]K
E=69@WKFQTí(øNUXE�D'89@L47øNK�éC@�ì5@�UT47O9í}@L85En4'÷ UT4CS�D'U�D'8¦éÊ<=@Lí}4'E=@ËUbQT89?CKLA7EY69@²é9@�ì7@LUb45O9í}@�8lEn47÷�E=6N@
<YD7QbUT`�D\GÊQT8C÷�<�D7KFE=<YøNS�EYø9<Y@²D7<=45ø98Né�ÿn69QTSLD'ù54�ê"@�QT89ù_D'8J@ý9D7ífONUb@5ö

Z�69@WOND'<=E=Q�Sø9U�D'<�í}QT89QXðHñWòaóHô EY6ND�Ea`�@�éC@LKYS<YQbê"@WQTK�ê¦D7K=@Lé_458JK=@�<Yì>QTS�@LK�O9<Y4�ì>QTéC@]éÉD'E
E=69@��·89QTì7@�<�K=QXEHGf4'÷�B�D78NS�69@LKFE=@L<�÷�47<nê¦47E=6ÊUT4>SLD'U"D'8Né	�ËV²ðy`aQ�éC@aøNK=@7ölZ�69@��·V²ð�`aQ�éC@·K=@�<=ð
ìlQ�S@RQTK[S�D'UTUT@Lé(ÿ�M�
Ëòáúyÿn47í}O9ø9E=QT89ù²M>@L<=ì>Q�S@]K�÷�47<�
ËS�D5éC@�í}Q�S�òa@LK=@LD7<YS�6"û�D'8NéWQ�K�O9<Y4�ì>QTé9@Lé



êlG1DWS�478NK=47<=E=QTø9í ÿR÷ÆM�úyÿn47í}O9ø9EYD�EYQb458(÷�45<�MCSQT@�8NS�@]û[`a69Q�S�6(Q�KhDËS�47UTUTD7ê¦45<YD'E=QT4781ê"@EH`�@�@L8
ÿ�MNÿËACE=6N@ ��89QTì7@L<YK=QbEHG_4'÷�B�D78NS�69@LKFE=@L<�D'8Né�M9ñ²ó�ö¦I9<Y47í QbEYK·ì7@L<=GÉS�478NS�@�OCEYQb458JE=69Q�K�K=@�<=ð
ìlQ�S@Ë`�D5K�@L8lì>Q�K=D7ù7@]éÊD7Knê¦@LQb89ù�í(ø9UbE=QbðuS47í}O"4789@L8lE�D'8¦é_8947En89@]S@LKYKYD'<YQbUTG�<Y@LKFE=<YQ�S�E=@]éfE=4fD
OND'<=E=Q�Sø9U�D'<²ì7@L8NéC45<YKË6ND'<�éC`�D'<Y@7ö"ó�E�QTKWDJéCG>8ND'í}Q�S�S�478 � ù5ø9<�D�E=QT478 ANEY6ND�E1S�D78Îê"@ÊD7é9éC@]é
E=4Îê>GèE=69@�O9<Y4�ìlQ�K=Qb458#47÷�ù7ø9@]KHE�í}D5S�69QT89@LK(êND7K=@Lé�@LQXEY69@�<}D�E}B�D'8NS�6N@LKFE=@�<(47<�D'E�47E=69@L<
ÿR÷ÆM�K=QXEY@LKfú�@7ö ùNö�ÿ�MNÿ MCø9O¦@L<YS�47í}O9øCEY@�<1ÿn@�8lE=<Y@�D'E²I¦D'<Y8lê"47<Y47øNù76¦ûö¦^�4�`�@�ì5@�<]A9ê"@LS�D7øNK=@
QXE·Q�K�QT8lE=@L8NéC@Lé�E=4_ê"@1ì>Qb@L`n@]é�D7K�DÉKFQT89ù7UT@�<Y@LK=47ø9<�S@WQT8�E=@L<=íÊKa47÷�÷�øN8NéCQT89ùNA�D'8�QT8lE=@�<Y8ND7U
@LS458947í�GÊ6ND7K�89@L@LéC@]é_EY4�ê"@1éC@Lì7@�UT47O"@Lé_E=6ND'E�D'UTUb4�`�KR÷�47<�EY69@�S478>ì5@�<�KFQT478_D78Né_EY<YD5éCQT89ù
4'÷·<Y@LK=47ø9<�S@]K(ê"@EH`�@�@L8ÏEY69@;ì\D7<=QT47ø¦K�S�47í}O¦4589@�8lE�K�47÷�E=6N@;K=@�<Yì>QTS�@7ö�çè@�éC@]K=S�<=QTê"@ÉEY69QTK
@LS458947í�GÊ÷�ø9<=E=69@L<�QT8�MC@LS�EYQb458��9ö9Z�69Q�Ka@LS�478945í(G_6¦D7K�ê"@�@�8�45O¦@L<YD'E=QT89ù}KFQT8NS@�U�D�EY@	�������
D'8Né�O9<Y4�ìlQ�éC@]Knì�D7UbøND7ê9UT@ËUT@LKYKF458NKn÷�47<a47E=69@L<añWò�óHô O9<Y4
	H@LSEYK�K=Qb8NS�@�KF45íf@WK=47<=E�47÷�ñWòaóHô
@LS458947í�GÎ`aQTUbU�6ND\ì5@}E=4�@Líf@L<=ù5@}E=4�O"@�<Yí}QXE�E=69@JKF6¦D'<YQb89ù�D78Né�QT85EY@�<=ð�S�478>ì7@L<FEYQbêNQbUTQXEHGÎ4'÷
<=@]KF45ø9<YS�@LKLö7ç#@²K=694�`ãEY69@�Sø9<Y<=@L8lEaÿ�M�
ËòïS458 � ù5ø9<YD'E=QT478ÊQT8�I�QTù7ø9<Y@ �5A7÷�45<�íf45<=@ËQb89÷�47<=ð
í}D'E=QT478;D'ê"47øCE²ÿ�M 
·ò D'8Né�ÿR÷ÆM;K=@�@��������������������������������
� �!�"�#�!�%$�&

Ethernet
CrayT3E-814Nodes
         Turing

Origin2000-16Nodes
         Fermat

Fujitsu VPP3000-
 8Nodes       Fuji

ATM

High Performance
Storage 2TBytes

MediumPerformance
Storage 2TBytes

HIPPI

Local Services,G-Ming
and SuperJanet Network

Tape Silo

')(+* ®-,7® Á��lr_~�µ7susHr�m�vÊghi7ÌneÑ~Yz]m�.l¶]µ7sF|�vHoqz]mÏtu�lz�¸�oqml¶�vH�5rÉ³Ëµl¹wvHow»Æ|�sH~F�lowvHr�~YvHµ7sF|L¹�t�vusHµ5~YvHµ5sHrLÀ
¼ µ5r�t�vht�x7t�vHr�³�t ~�|Lm(±Crn|]�l�7r��WvHz·vH�5oqth|Lt�sHr�È'µ5owsHr��NÀ'Á��5rYsHr�|sHrnvH�7sHr�rn¹qr�p]r�¹qt�zL{"�l|vF|·t�vHz�sF|L¶]rLj
�5oq¶]�5»�´CrYsu{TzLsH³1|�ml~�rf|�vuvF|L~F�lr���vHz_vH�lrfÁh�0/hj ³�r��5oqµl³ ´CrY{TzLsH³1|Lm5~�r�|�vuvF|L~F�lr���vHz_vH�lr}�21�303�3
|�m>�1vF|L´CrY»Æ|�sH~F�loqp'oqml¶Wp'oX|ËvH�5r�vF|L´Cratuoq¹qz5À

4 ø9<·í}QT89QXðHñWòaóHôÑD'U�KF4ÉQb8NS�Ubø¦éC@LKËKF@L<=ì>Q�S@LK·O9<Y4�ìlQ�éC@]é�4�ì5@�<·DÉUb4CSLD'U 6NQbù56Cð�K=O"@�@Lé;8N@EFð
`n45<=?·S�4�ì7@L<=QT89ùnE=69@65·47<=E=6Cð�ç#@LKFE 4'÷�7�89ù5UTD78Né.ö�Z�6NQTK.45<=QTù7QT8ND7UbUTG·KFEYD'<=E=@]éWD7K�D �98�8\ðuB�ê9QbE;:'K

hZaB 89@EH`�47<Y?ëS4�ì5@�<YQb8NùÎEY69@èñ²<Y@LD�EY@�<_B�D78NS�69@]KHEY@�<_D'<Y@LDãúyñËð�B�ó"5²ñ
Qb8áI�Qbù5ø9<Y@ �]û�ö
Z�69QTK(6ND7K(ê¦@L@�8Ï@�ý>E=@�8¦éC@Lé�EY4�4'EY69@�<fKFQbE=@]K(QT8�E=6N@<5�45<FEY6Cð�çè@]KHE(47÷=7�89ù5UTD78Né.A�ON<=QTíÊD'<=ð
QbUTG_@Lé9øNS�D'E=QT478ND7U.Qb8NKFE=QbE=ø9E=QT478NKLöNZ�69@]KF@W89@�EH`n45<=?CK�D'UTUb4�`ïUb4CS�D7U�S45UbUT@�ù5@LKLAl6N45K=O9QXE�D'U�K�ACUT4CS�D7U
ù74�ì7@L<=8Níf@L8lEW47ü_S@LK�D'8Né�UT4CS�D7URê9øNK=QT89@LKYKF@]K�EY4ÎD7SLS@LKYK1S�@�8lE=<�D'UTQTK=@Lé#÷�D5SQTUbQbE=QT@LK�S<Y@LD'E=QT89ù
DÊUb4CSLD'U[ñWòaóHô�ö.M>Qb8¦S@�EY69QTKWñWòaóHôÑS458989@LSEYK�EY69<Y47ø9ù56;E=69@ �·89QTì7@�<�K=QXEHG�4'÷�B�D'8¦S�69@LKFE=@L<
`a69QTS�6�QTK�ê"@LS�47í}Qb8NùfD(894CéC@W478ÉS�478lE=QT89@�8lE�D'U.D'8Né_E=<�D'8NKFðuS478lEYQb89@L8lEYD'U�ñWòaóHô²K�A>`�@Ë6ND\ì5@
D�<=45øCE=@Ëê>G�`a69Q�S�6_UT4CS�D'U"D7SLS@LKYKRSLD'8Êù5<=4�` E=4�`n45<=U�é>ð�`aQTéC@�D5S�S�@LKYK�ö5çè@Ëê9<=QT@?>¦GféC@]K=S�<=QTê"@



Qb8;M>@LSE=QT478 8�D�O9<=4�	H@LSEn`a69Q�S�6É6ND5K�øNKF@]éÊEY69@ËUT4CS�D7U.ñWò�óHô Qb8�ê¦47E=6É47÷�E=6N@LK=@²`�D\GCKRD78Né
`n@;KF6N4�` 694�`ÜE=69Q�KÊS45ø9U�éÏê"@�QT8lE=@�ù5<YD'E=@]é Qb8lEY4ÎEY69@�@]S458947í�G�é9@�ì7@LUb45O¦@]éÏø98¦éC@�<fE=6N@
ÿ�M�
·ò KF@L<=ì>Q�S@7A E=4#D'UTUb4�`ÑE=6N@;ñWòaóHô%894CéC@�E=4è<=@]S4�ì5@�<(S�45KFEYK�÷�<Y47í UT4CS�D'U�øNK=@�<�K(D78Né
ù7QTì7@�D'8JQb8¦S@�8lEYQbì5@ËEY4Ê@ýCOND78NéÉQbEYK·KF@L<=ì>Q�S@Ë÷�47<aUT4>SLD'U�D5S�S@]K=KLö

Z�69@nONUTD78(4'÷¦E=69Q�K�<=@]KF@]D'<�S�6�894'EY@�QTK[E=4²O9<Y@LK=@�8lE�E=69@�<=@]KFøNUXE�K[47÷¦4589ù745Qb89ù·@ýCO¦@L<=QTí}@�8lEYK
éC@LK=Qbù589@Lé�E=4·@�ýCO9Ub45<=@�E=69@n@ýCO9UT47QbEYD�EYQb458�4'÷9EY69@Rí}QT89QbðuñWòaóHôãKFE=<YøNS�EYø9<Y@RéC@LKYS<YQTê¦@]é1D'ê"4�ì7@5ö
óu8fM>@]S�E=QT478 � `�@�é9@LKYS<YQbê"@n`�47<Y?²478(<Yø9898NQb89ù²S45ø9O9UT@Lé(K=QTí(ø9U�D�EYQb458NK[D5S<Y45KYK.EY69@�é9Q���@�<YQb8Nù
S47í}O"4789@L8lEYK}4'÷²E=6N@#ÿ�M�
·ò S�478 � ù5ø9<�D�E=QT478 öRM>@LSE=QT478 � éC@LKYS<YQbê"@LKfEY69@ÎéC@Lì7@LUb45O9í}@�8lE
4'÷aE=6N@�QT8lE=@�<Y8ND7Uní}QT89QXðHñWòaóHô%<Y@LK=47ø9<�S@Ê@]S478N47í(G5ö�M>@]S�EYQb458��èé9@LKYS<YQbê"@LK(@ýCO¦@L<=QTí}@�8lEYK
éC@LK=Qbù589@Lé�E=4JE=@]KHEWEY69@ÊøNK=@÷�ø9UT89@LKYK²4'÷nE=69@_ñ²UT47ê9øNK²EY4>47UT?lQbE�Qb8èE=6NQTK�S�478lE=@�ýlE]ö M>@LSE=QT478 8
éC@LKYS<YQbê"@LK E=6N@nUTQb8N?>K[4�ì7@L< í}@EY<=45O¦45UbQbEYD78(D'8¦é�<=@Lù7QT478ND7U789@�EH`n45<=?CK[D'8Né�6N4�`�E=69Q�K�QTK[ê¦@LQb8Nù
@ý>E=@L8NéC@Lé�EY4fON<=4�ì>Q�éC@Ëù5Ub45êND'U�UTQb8N?>KLöNI�QT8ND'UTUbGÉ`n@�éC<�D\`ïK=47í}@WO9<=@LUbQTí}Qb8¦D'<YG_S478¦SUTøNKFQT478¦K
Qb8;M>@LSE=QT478��fD'8¦éÉéC@]K=S�<=QTê¦@WK=47í}@·89@L` O9<Y4
	H@]S�EYKn`a69Q�S�6É`aQTUbU�@�ýlEY@�8NéÉE=6N@·÷�ø98¦S�E=QT478¦D'UTQXEHG
4'÷�E=69@�í}QT89QXðHñWòaóHô�ö

� à
	·ÝËÝ·Ø=Ý������	�������� Ö������FØ��Ö[×9Ø��RÝ·Ú Ø=Ý Ö ÛÑØ=Ý·ØuÞ7ßáàÙâlä

çè@Îé9@LKYS<YQbê"@�`n45<=?ëE=4 øCEYQbUTQ�KF@�EY69@ÎS�47<Y@�ífQT89QbðuñWò�óHô KFE=<YøNS�EYø9<=@�47÷WE=69@#ÿ�M 
·ò,K=@�<=ð
ìlQ�S@�ú�I�Qbù5ø9<Y@	�]û�÷�45<·<Yø98989QT89ùÉS�47ø9O9UT@Lé;D7O9O9UTQTSLD�E=QT478¦K�ö�M>Qb8¦S@1`�@�`aQTK=6;E=4É<=ø98�ê"@EH`�@�@L8
í}D5S�69QT89@LKLA�Sø9<Y<Y@�8lE�ì7@�8¦éC47<=ð�K=ø9O9ONUbQT@Léèì7@L<YK=Qb458NK²4'÷�B�P�óWS�D789894'E�ê"@ÊøNK=@Lé�D'8Né#`�@}Qb8Cð
ì7@LKFE=QTù5D'E=@]éÉê"4'EY6;P��ËB)D'8Né;K=O¦@]SQ�D'U�B�PRóRUTQbêN<YD7<=QT@LKn÷�47<a<Yø9898NQb89ù_D5S<Y45KYKRíÊD5S�69Qb8N@LKLö

� �"! #%$'&)(+*-,/.103254�,/6"4 786"489;:125<>=@?�.A?CB�DE6"F
G37H6><"F8=ID

PJ�ËBÏA�PhD7<YD7UbUT@�U��·QT<FEYøND'UhB�D5S�69Qb8N@ � � � � <YKFEËíÊD5éC@�QbEYK²O9øNê9UbQ�SfD'O9O"@LD7<YD78NS@(D5K��h@L<YK=QT478
� A�êND7S�? QT8 BÎD'<�S�6 ����� �5ö�M>QT8NS@JEY69@�8ÙQXEÊ6ND5Kf@ýCOND'8¦éC@Lé D'8NéëO9<=4lKFO"@�<Y@Lé�A[ê"@LS�47í}Qb8Nù
D\ì\D7QbU�D'êNUb@;478ãD'8ã@Lì7@�<Ê`aQ�éC@L89Qb8Nù#<�D'8Nù7@;4'÷WíÊD7S�69QT89@�D'<�S�69QbE=@LSE=ø9<Y@LK/Khø98lE=QTUyA�894�`�Ah`�@
6ND\ì7@²<=@]D7S�69@]é1�h@L<YK=QT478 �9ö �Nö

:n@LQb8Nù·÷�D7ífQTUTQTD7<LA]E=6N@�ì>QT<FEYø9@LK�47÷"P��ËB D78Né�QXE�K�øNKF@�÷�ø9UT89@LKYK�÷�47<�ñWòaóHôá`�47<Y?WQTKhK=47í}@�ð
E=QTíf@]KaQTù78945<=@]é.ö9PJ�²B
U�D7S�?CK�K=47í}@�4'÷[E=69@ML K=47O969Q�KFE=Q�S�D�EYQb458NLC4'÷�B�P�ó�AN`aQXEY6�EY69@1U�D�E=E=@�<OL K
ô·@L<=QTì7@]éJô²D�E�D�EHG>O"@LKLAND'8Né;K=ø9O9O"47<=Ea÷�47<Ëÿ�D7<FEY@LK=QTD78�í}@LK=6Cð�êND7K=@LéJS45í}í(ø989Q�S�D'E=QT478NKLAC÷�45<
@ý9D'í}O9UT@7ö ^·4�`n@Lì7@L<LA.PJ�²BPL KWê9Qbù�KFE=<Y@�8Nù'E=6�<Y@�íÊD'QT8NK/Q�E=69@}÷�D5S�E�EY6ND�E(Q�KW`�D7K�éC@]KFQTù789@]é
÷�<=45í EY69@f47øCE�KF@�E·÷�47<WS458989@]S�E=QT89ùÊEY47ù5@E=6N@�<WS47UTUT@LS�EYQb458NK�47÷�O96>GCKFQ�S�D7UbUTGlð�K=@�OND7<YD'E=@]é�6N@EFð
@�<Y47ù7@L89@�45øNKËí}D5S�69QT89@LKLA�KF45í}@E=6NQb89ù�`a6NQTS�6�B�P�óËQTK14789UTG�ê"@�ù7QT8989QT89ù;EY4;D5é9éC<Y@LKYK²`aQXEY6
Qb89QbE=Q�D�EYQbì5@LKWUTQb?5@ÊP 
·ÿSR�ðuB�P�ó � � �RD'8Né�MCZ�
·B�PRó � � ��ö�PJ�²BPL KW<�D'8Nù7@f4'÷R÷�D5SQTUbQbE=QT@LK1í}D\G
ê¦@fUbQTí}QXEY@Lé�E=4_EY69@f@LKYKF@L85EYQTD7UTKLANêNøCEWE=69@]KF@�O9<=4�ì>Q�éC@(D7UbU[E=6ND'E²Q�KË<=@]þ5øNQb<Y@Lé;EY4�K=@�8NéÎé9D�E�D
êND7S�?ÊD'8¦éÊ÷�47<=E=6 ACê¦@�EH`n@L@�8�é9Q���@�<Y@�8lEaS47í}O9ø9E=@�<aK=GCKHEY@�íÊK�A>QT8NSUTøNéCQT89ùf`n@LUbUbðuéC@ � 8N@Lé_ON<=47ð
S@Lé9ø9<=@]K�÷�47<·Qb8NKFEYD7UbUTQT89ù}E=69@�KF47÷ÅEH`�D7<=@5A9KHE�D'<=E=QT89ùÊQXEËø9O�A¦D78Né;ê9ø9QTU�éCQb8Nù_D'8Né;45O¦@L<YD'E=QT89ùÊD
éC@LK=Qb<Y@LéJS458 � ù5ø9<YD'E=QT478�ö

P�<Y47í}OCE=@]é�ê>G�E=6N@ 4 ÿaÿ 
ËB � 8 ��ù5<=45ø9ONL K·89@L@LéÎE=4;S45ø9O9UT@}DJK=6ND'<Y@Lé>ð�í}@�í}47<YG;D�EFð
íf4lKFON69@�<Y@Êí}4>é9@�UR<Yø9898NQb89ù�458 D'8ëM9ñ²ó 4 <=QTù7QT8 �UTUTUT `aQbE=6ÏD'8 4CS�@LD'8�í}4CéC@�UR<=ø98N89Qb8Nù
478�D�ÿn<�D\GÉZ2��7�ð � �VTUT 7�A�ú�IN@�<Yí}D'EËD'8¦é�Z ø9<YQT89ùÊ<=@]KFO"@LSE=QTì7@LUbG�Qb8�I�QTù7ø9<Y@	�]ûA9`n@�éC@�ì5@�Ubð
47O"@LéëD#éC@Líf458NKFE=<�D�E=45<(`a69Q�S�6ëON<=4�ì5@Lé�EY69@JP��ËB S478¦S@�O9E�÷�45<(EY69QTKÊD7O9O9UTQTSLD�EYQb458 � � �yö
ó�E�`�D7K1K=ø9êNK=@Lþlø9@L85EYUbG�K=øNS�S�@LKYKH÷�ø9UTUTGèéC@Lì7@�UT47O"@Lé#EY4�6ND7<=89@]K=K�E=69@ÉEH`n4�í}4CéC@�U�K�÷�45<(<Y@LD7U
O9<=4CéCø¦S�E=QT478J<Yø98NKLö¦M>47í}@WUT@LKYKF458NK�`n@L<=@WUT@LD'<Y8lE�D'UT4789ù�E=69@�`�D\G7ö



I[QT<�KHEYUbG5AhQb8Ù47<�éC@�<fEY4#ø9E=QTUbQ�KF@JEY69@�Qb8lEY@�<=ðyíÊD7S�6NQb89@�÷�ø98NSE=QT478ND7UbQbEHGÏ47÷²PJ�²B AhQbE_`�D5K
KF45íf@�E=QTí}@LK�89@LS�@LKYK=D7<=GèE=4èø98NéC4èE=69@JS�D7<=@�÷�ø9UbUTG�6ND'8¦é>ð�S�<YD'÷ÅE=@]é
L 45OCE=QTí}Q��]D�EYQb458NK L�`a69Q�S�6
í}D78>øC÷�D7SE=ø9<Y@�<�Kh6ND\ì5@�Qb8¦SUTøNéC@LéÎúÅ÷�47<nO¦@L<F÷�45<=íÊD78NS@a<Y@LD5KF458NKYû�QT8ÊEY69@�QT<níÊD5S�69Qb8N@·KFO"@LS�Q � S
Qbí}O9UT@�í}@�8lE�D�E=QT478¦K�4'÷�P��ËB ö"I947<Ë@ý9D'í}O9UT@7A¦Qb8;EY69@�Z2��7ãì7@L<YK=Qb458�AC478NUbG�E=69@ � <�KHE�E�D7K=?�A
êlGãéC@�÷�D'ø9UbELA�S45ífí�ø989Q�S�D'E=@LK_ìlQ�D�EY69@Îé9D7@�í}478�AR÷�47<ÊEY69@Î47E=69@L<YK��������ëD78Né ��� ���	��
��
D'<Y@�QTí}O9Ub@Lí}@�8lE=@]éè458ÎEY47O#4'÷aMC^·B 7nB ö M>45ø9<YS�@fD78NéÎEYD'<Yù7@�EËE�D7K=?CK�D'<Y@�Q�éC@�8lEYQ � @]éÎê>G
89478Cð�O"47<=EYD'êNUb@aO9<Y4CS@]K=K=47<h8>ø9í�ê¦@L<YKLA'<�D�E=6N@�<hEY6ND'8}EY69@·KFEYD'8¦é9D'<�é�EYD7K=?fQTéC@L8lE=Q � @�<�Kh`a69Q�S�6
`n45ø9UTéÉ4'EY69@�<Y`aQTK=@·ê"@�D'UTUb4CSLD�E=@]é_ê>G}E=6N@WéND'@�í}458�ölZ�6NQTK�89458CðuKHE�D'8Né9D7<Yé_ê¦@L6ND\ì>Qb45ø9<nON<=@�ð
ì7@�8lE�K�D78lG#E�D7K=?#47E=69@L<(EY6ND'8ÏE=69@ � <�KHE�÷�<=45í KF@L@�QT89ù�E=6N@�45øCEYK=QTé9@�`�47<YUTé�A[S45í}O9Ub@�E=@LUbG
47O9O"45K=Qb8Nùf4589@�4'÷hPJ�²BPL KaO969QTUb4lKF45O969Q�S�D7U.÷�47ø98¦é9D�EYQb458NK�ö¦:nø9ELAC÷�45<FEYø98ND�EY@�UTG7A9Qb÷h<=@]þlø9Qb<Y@Lé�A
4789@�SLD'8Ê<Y@LKFE=47<Y@�÷�ø9UTU¦ì>Q�KFQTê9QTUbQbEHG�D78NéfEYD5KF?�QTéC@L8lE=Q � @�<�Khê>GfK=@E=E=QT89ù(D78f@L8>ìlQT<Y4789í}@�8lE�ì�D'<YQbð
D'ê9UT@7A����� ��� ��������A5EY4 ����Nö

M>@LS�478NéCUTG7A�ê9QXE�K.íÊD\G·ê"@�í}QTKYK=Qb89ù�÷�<Y47íæD�OND'<=E=Q�SøNUTD7<.Qbí}O9UT@�í}@�8lE�D�E=QT478 öLI945<.@ý9D'í}O9UT@7A
QXEÉ`�D7K_89@LS�@LKYK=D7<=G EY4 Qb8¦KHE�D'UTU�E=6N@�O9ø9ê9UTQ�S�ðuéC47íÊD'QT8ãì7@L<YK=Qb458 47÷WP��ËB 4�ì5@�<ÉM9ñ²ó-L KÊ÷�45<
E=69@ 4 <=QTù7QT8 �UTUTUT ARê"@÷�45<=@è`n@#<=@]S@LQbì5@Lé D KF@L8NKFQTê9UT@è@L<=<Y47<�í}@LKYK=D7ù7@Î`a6NQTS�6�Qb8Né9QTSLD�E=@]é
E=69@ÉE=<Yø9@�SLD'øNK=@_4'÷·D�O9<=45ê9UT@�í `n@É`n@L<=@_6¦D\ìlQT89ù¦ö ó�E(EYø9<Y89@Lé 45øCE(EY6ND�E�E=69@�@�8NS�4CéCQb8Nù
��������������������������`�D5K 8N4'E�Qbí}O9UT@�í}@�8lEY@Lé(÷�47<������� ����������������·478�M9ñ²ó[íÊD7S�69QT89@LKLö\Z�69QTK
`�D5K�D'êNK=@�8lEa÷�<Y47í E=69@�éC4CSø9í}@�8lE�D�E=QT478 ö¦M>ø9êNK=@Lþlø9@L8lE�E=4_45ø9<�8947E=Qb÷�G>Qb89ù_E=69@1ì5@�8Né947<]A9D
éC4CSø9í}@�8lE�D�E=QT478Jê9ø9ùÊ<Y@�O"47<=Ea`�D5K�QTKYKFøN@Lé.A9êNøCEaE=69@�45í}QTKYKFQT478�<=@LíÊD'QT8NK�ö

Z�69Qb<�éCUTG7A�PJ�²B A¦UTQT?7@(D78lG;47E=69@L<·ù7<YQ�é>ð�S�<=@]D�EYQb89ù_K=GCKHEY@�í;A"<=@LUbQT@LKË69@LD\ì>QTUbGJ478�E=69@�Qb8Cð
E=@�ù5<=QbEHG_47÷[EY69@�ø98NéC@L<=UTG>Qb8Nùf8N@EH`�47<Y?"ö 4 ø9<�D'EFEY@�í}OCEYKaE=4Ê@ý>EY@�8Né�E=6N@1éC@�í}478¦KHEY<YD'E=47<�EY4
Qb8NS�Ubø¦éC@�ÿ�M�
Ëò L K �'ðyON<=4CS@]K=K=47<�INø�	HQbEYK=ø �ËPnP6� TUT ú�INø�	HQCQb8�I[QTù7øN<=@ �\û.`�@�<Y@�ø98NK=øNSLS@LKYKF÷�ø9UÆA
÷�47<²<=@]D7K=478NK�KFE=QTUTU[ø98N?l8N4�`a8�ö":�<YQb@ >NG7A�S45í}í(ø989Q�S�D'E=QT478NK·ê¦@�EH`n@L@�8"!wI9@L<=íÊD'E/L�D'8Né#!wI9ø
	HQ"L
`n@L<=@fø989<Y@�UTQTD7ê9UT@7A�Qb8�D�89478Cð�<Y@�O"@LD�E�D'ê9UT@f`�D\G5ö"Z�69@LG�íÊD\G�6ND\ì7@�ê¦@L@�8�DE��@LSE=@Léèê>G�E=6N@
Ub@Lì7@�Un4'÷�47E=69@L<(EY<YD'üÊS_478�E=6N@ 
hZaB UTQT89@�S�478989@]S�EYQb89ùÎE=69@ÉEH`n4Îí}D5S�69QT89@LKLA[D78Né�E=6>øNK
ì\D7<=QT47ø¦KnQT8lE=@L<=8ND7U�E=QTí}@�47ø9EYK�SLD'í}@WQb8lE=4ÊONUTD\G5A9S�D'ø¦KFQT89ù$! 6ND789ù'ð�ø9ONK/LTö

� � � *&%('H<"6*)�+ ,/6>254H.-, 2 D B':1*&./) 2	%"'�78,/6>4H9

PJ�ËB D7Ub<Y@LD5éCG�6ND7K(D�<YøNéCQTí}@�8lEYD7<=GÎ`�D\G�47÷�í}@LD5KFøN<=QT89ù�D'8Né#S45í}OND'<YQb8Nù�EY69@ÊO"@�<=÷�47<=ð
í}D78NS@�4'÷9O¦D'<=E=Q�SQTOND�EYQb89ùËíÊD7S�69QT89@LK ÷�47<�EY69@nONø9<=O"45K=@R47÷NUT45D7éCðyêND7UTD78NSQT89ù¦ö7ú�Z�69Q�K�Q�K íÊD7é9@
@�ì>QTé9@�8lE1`a69@�8�4589@}@ý9D'í}QT89@LK²EY69@ÊUbQ�KFE14'÷aS47í}O"4789@L8lE(D'<�S�69QXEY@LSE=ø9<Y@LKË÷�<Y47í,EY69@ L S4789ð
KF45Ub@ LböwûhZ�69Q�K�Q�KRDWEY47O9Q�Sa47÷.S�478NK=Q�éC@�<�D'ê9UT@aQT85EY@�<Y@LKFERQT8Ê<=ø98N89Qb8Nù(éCQ�KHEY<=QTê9øCEY@Lé_D7O9O9UTQTSLD�E=QT478¦K
4�ì7@�<nE=6N@�ñWò�óHô(ö9ó�EaíÊD\G_ê"@²E=6ND'E�EY69@W@ýCQ�KHEYQb89ùÊD78NéÉì5@�<YG}í(øNS�6;D'UTQbì5@²P��ËB)S45ø9UTé�ê"@
@�896ND78NS@]é}E=4�@�8NS�47í}OND5K=KnD1í}47<Y@ËK=ø9QbEYD'êNUbG}<Y@ � 89@]é_éC@]K=S�<=QTOCE=QT478 ölZ�69@Ë`n45<=?}éC@]K=S�<=QTê¦@]é
69@�<Y@ÉQ�K�D\ì�D7QbU�D'ê9UT@ÉD'E � � ��ö�IN47<fDÎéC@]K=S�<=QTOCE=QT478ë4'÷�øNK=Qb8NùèP 
·ÿSR�ðuB�PRó1D7S<Y45KYK1DÎù7UT47êND7U
íf@�EYD5S47í}O9ø9E=@�<�K=@�@ �10 ��ö 4 ø9<n@�ýCO¦@L<=QTí}@�8lEYKn69@�<Y@·6NQbù569UbQTù76lEnE=69@Ë89@�@]éÊ÷�47<�<Y@�UTQTD7ê9Ub@·íf@]KHð
K=D7ù7@�OND7KYK=Qb89ù�UTQTê9<YD7<=QT@LK�EY6ND�ERSLD'8Ê<Yø98ÊD7S�<=4lK=K�íÊD7S�69QT89@]Kh4'÷�éCQ �"@L<=@L8lERD'<�S�69QXEY@LSE=ø9<Y@LKhD78Né
`a69QTS�6�D5éC69@�<Y@ËE=4ÊQT85EY@�<Y8ND�EYQb458ND'UTUTG_D'ù7<Y@�@]éÉKFEYD78Né9D'<�é9KLö

2 3
 ���	ËÝn×CØ=Ý��54 �7686 � ÚI��	96 �� 	·ÚlÖ��J� �RÝ%ÖÑÛÑØ=Ý·ØuÞ7ßáàÙâlä

Z�69@ ��8NQbì5@�<�KFQbEHGÉ47÷hBÎD'8NS�69@]KHEY@�<�6¦D7K·é9@�ì7@LUb45O¦@]é�D}`n@LêCð�êND7K=@LéJøNK=@�<Ë<=@Lù7Q�KHEY<YD'E=QT478;KFGCKFð
E=@�í;An`a69QTS�6ã6ND5KÊê"@�@�8áø¦KF@]éë÷�45<ÉK=47í}@;G7@LD7<YK}8N4�` QT8ÙE=69@ÎD5éCí}Qb8NQTKFE=<�D�EYQb458 47÷Wê"4'EY6
Ub4CS�D7UND'8¦é�8¦D�E=QT478¦D'UNS�47í}O9øCEYQb89ù�KF@L<=ì>Q�S@LKLö'I9@]D�EYø9<=@]K�E=6¦D�E�EY69QTKnKFGCKFE=@Lí O9<Y4�ì>QTéC@aQT8NS�UbøNé9@



O9<=4�	H@LSERíÊD'8ND7ù7@�í}@L85E]A7<Y@LK=47ø9<�S@�D7UbUT4CS�D'E=QT478�AlD'8NéÊø¦KF@L<nK=@�Ub÷Åðy<Y@�ù5QTKFE=<�D�EYQb458�ö'óu8 �0�����NA�E=6N@
D7éCì5@�8lE(4'÷aEY69@;ÿ�M 
·ò K=@�<Yì>QTS�@7A[D�O9<=QTì�D�EY@�UTG � 8ND'8NS�@Lé QT89QbE=Q�D�EYQbì5@7A[KYD\`Ü@ý>E=@L8NK=Qbì5@_@�8Cð
6ND'8NS�@�í}@�8lE�KaE=4_E=69@1<Y@�ù5QTKFE=<�D�EYQb458JK=GCKHEY@�í;AN@]KFO"@LS�QTD7UbUTGÉQT8�EY69@(D'<Y@LD5K�4'÷h<Y@LK=47ø9<�S@WíÊD'8Cð
D'ù7@Lí}@�8lE�D'8NéJD7SLS47øN85EYQb8NùNö9Z�69@W89@L`ï÷�D5SQTUbQbE=QT@LKa`�@�<Y@WéC@�ì5@�UT47O"@Lé�Qb8;<Y@LK=O¦458NKF@²EY4 Q
�7öaéC@�íÊD78Né�÷�<=45í E=6N@ �·VÑD7SLD7éC@LífQ�SW^·P�ÿ S�47í}í(ø98NQXEHGÊ÷�45<aE=6N@1D'ê9QTUbQbEHG_EY4ÊøNK=@1D'UTUb47ð
S�D'E=@LéJ<Y@LK=47ø9<�S@]KRQT8�Dfíf45<=@�>N@�ýCQbê9UT@�íÊD'898N@�<]A9D'8Né

� ö�E=69@�8N@�@Lé�EY4}D5S�S�47ø98lE�E=4}EY69@W÷�ø98NéCQT89ùÊê"4CéCQb@]K�ö
çè@fSU�D'QTí E=6¦D�E·EY69@1O9<Y47êNUb@Lí}K·4'÷h<Y@LK=47ø9<�S@WíÊD'8ND7ù7@Líf@L8lE·D'8Né�D5S�S45ø98lE=QT89ùÊ`aQTUbU�ê¦@(4'÷
Qb8NS�<=@]D7K=Qb8Nù(QTífO"47<=EYD78NS@ËE=4Ê^ËP�ÿãK=@�<Yì>QTS�@ËO9<Y4�ì>QTé9@�<�K�AlD'8NéÉE=6ND'E�K=D'E=Q�KH÷�D5S�E=45<=GÊK=47UTøCE=QT478¦K
E=4²E=69@]KF@�O9<Y47ê9UT@�íÊK�QT8(EY69@aS478lEY@ý>E�47÷¦ù5<=Q�é(S�47í}O9øCEYQb89ùWéC4²894'EhG5@E�@ýCQTKFELö�ç#@�E=69@L<=@�÷�47<Y@
éC@LKYS<YQbê"@�47ø9<�K=47UTøCEYQb458NK�Qb8fEY69@�KFQTí}O9UT@�<�S458lE=@ý>Eh4'÷.D²í}Qb89QbðHñWòaóHô(A7`a69@�<Y@�E=69@aQ�K=K=ø9@]K�4'÷
S<Y45KYKHð�Qb8¦KHEYQXEYøCE=QT478ND7U S47ðy45O¦@L<YD'E=QT478�D'8¦é�KFQbE=@fD'øCEY478945í(G�é94É8947EËD'<YQTK=@7ö¦ó�EËQ�K�45ø9<�EY69@LK=QTK
E=6ND'E�íÊD'8>GÊD7K=O"@LS�E�K�4'÷ 45ø9<�K=47UTøCEYQb458NKRí�øNKFE�ê"@Ë<Y@?>¦@LS�EY@LéÊQT8�K=47UTøCEYQb458NK�EY4(EY69@²ù7@�8N@�<�D'UyA
OND'8Cð�QT8NKHEYQXEYøCE=QT478¦D'U.O9<Y47ê9UT@�í;ö

çá69@�8_D�<Y@LK=@LD7<YS�6fS45ø98NSQTU¦D7O9O9<Y4�ì7@]KhDWO¦@L@�<=ðy<Y@�ì>QT@�`�@LéfD'O9O9UTQ�S�D�EYQb458}÷�47<RS�47í}O9øCEYQb8Nù
<=@]KF45ø9<YS�@LK 478�EY69@·ÿ�M�
·ò KF@L<=ì>Q�S@7A\D�8N@�`ÏO9<Y4
	H@]S�E�QTK�K=@E�ø9O(QT81EY69@n<Y@�ù5QTKFE=<�D�EYQb4581KFGCKFE=@LíJö

Z�69@h<=QTù76lE 47÷>D�O9<=4�	H@LSE.E=4�øCEYQbUTQ�KF@RS�47í}O9øCEYQb8Nù�<=@]KF45ø9<�S@LK"47÷>ì�D7<=QT47øNK.EHGlO"@LKnú�@LùNö]ÿ�P �
E=QTíf@5ACéCQTK=?_D'8¦é}EYD7O¦@WKHEY47<�D'ù5@�478ÉK=O"@LSQ � SËíÊD7S�69QT89@LK�ûhQ�K�<=@LO9<Y@LK=@�8lE=@]é}êlG_þløND78lE=QbE=QT@LKn4'÷
��������� 	
�������������������������� 47÷�S�47<Y<=@]KFO"478Né9Qb89ù(EHG>O¦@]K�öCZ[47?7@L8NK�D'<Y@Ëì�D7UbQ�é_÷�45<�E=69@WUTQX÷�@�E=QTíf@4'÷�E=69@�O9<Y4
	H@]S�E]ö

óu8�D7é9éCQbE=QT478;EY4ÉK=O¦@]SQ � S1<Y@LK=47ø9<�S@²EY47?7@L8NKLAN`�@(D'U�KF4ÊQT8lE=<Y4CéCøNS@(ù7@�8N@�<YQTS�K=@�<Yì>QTS�@WE=4'ð
?7@�8¦K�ö[ñ²@L89@�<YQ�SÊKF@L<=ì>Q�S@}E=45?7@L8NKW6ND\ì7@_D;8N4'E=QT478¦D'URSLD7K=6#@]þlø9Qbì�D7Ub@L85E]A�QT8NéCQ�S�D�EYQbì5@Ê4'÷�E=6N@
@ýCO¦@]S�EY@LéëS�45KFE�47÷�E=69@JO9<Y4
	H@]S�E1EY4ÎEY69@�<Y@LK=@LD7<YS�6 S�47ø98NS�QbU�KLöwc_óu8ëD'ù5<=@L@�í}@�8lEf`aQXEY6ÏE=6N@
<=@]KF@]D'<�S�6#S�47ø98NS�QbU�KLA�@ý9S�6ND789ù7@Ê<�D�EY@LK�ê"@EH`�@�@L8 ù7@�8N@�<YQTSÊD78Né KFO"@LS�Q � SÊ<=@]KF45ø9<�S@fE=45?7@�8¦K
D'<Y@ � ý>@]éf÷�<=45í EYQbí}@�E=41E=QTíf@5A�E=4(<=@ >N@LSERéC@�O9<Y@LS�QTD'E=QT478f4'÷"E=69@·ø98NéC@L<=UTG>Qb89ù1D5K=K=@E]ö'Z[D7ê9UT@
�WK=694�`�K�EY69@�@ý9S�6ND789ù7@²<YD'E=@]K�S�ø9<Y<=@L85EYUbGÉQb8J÷�47<�S@5ö

eRr�tuzLµ5sH~�raÁ¦z]Ã\r�m �[|L¹qµ5r�oqm ¼ r�mlr=sHoX~�Á¦z]Ã\r�m5t
��Áh�0/�� /èÐnz]µ7s 37À 391��
� ¼ ±�x7vHr=»��[r�|shzL{ Áh��/#¾�oqtuÃ  7À !�"�1
�a�nsHoq¶]oqm 1�3�3031g���kãÐ�zLµ5s 37À 391#"
� ¼ ±�x7vHr=»��[r�|shzL{[�21 30303W¾�oXtuÃ �5À 1L�01
� ¼ ±�x7vHr=»��[r�|shzL{�Ð�ild%$LÁ"|L´Cr 37À "L�# 
�'&lµ#(yowvHtuµ)��� �#g���kãÐnz]µ5s 37À �#�*"
� ¼ ±�x7vHr=»��[r�|shzL{+&lµ�(�owvHtuµ}¾�oqtuÃ �5À 1L�01
��¾a|�x1vusF|Loqmloqml¶ �7À 303�3
��¾a|�x(tuµl´l´Cz�suv �L�]À �� ��

, ¬�¨�-/.=,5® enrYtuz]µ5sH~YrarY�7~=�l|Lml¶Lr�sF|�vHrYtnoqm�vH�5r·ghi5ÌReëtur=sHp7oq~�r�r09rY~YvHoqp\ra|LtRzL{21]µlm5r=1�303�37À

Z�69@fS�47í}O9øCEYQb8Nù�<Y@LK=47ø9<�S@]K�<Y@Lþlø9QT<=@]é�ê>G�D�O9<=4�	H@LSE²D'<Y@(UTQ�KHEY@Léè478èDJKYS�69@LéCøNUb@}D7Sð
S47í}OND78>GlQT89ù�E=69@Ê45<=QTù7QT8ND7U�ù5<YD78lE�D7O9O9UTQTSLD�EYQb458�ö�Z�69@ÊK=S�6N@LéCø9UT@ÊD'U�KF4;UTQTKFEYK�E=69@ÊD'í}45ø98lE
3 Á��lr�sHr�tur�|�sH~F�}~�z]µ5ml~�oq¹qtn|�sHra±loq¹q¹qr��f´CrYsHoqz'�7oX~�|L¹q¹wxÊ|L~Y~�zLsF�7oXm5¶WvHz�|L~=vHµ>|L¹NµltH|�¶]r]À



4'÷Ê@LD5S�6æ<Y@LK=47øN<YS�@è@�ý>O"@LSE=@]éæE=4 ê"@ëS458NK=ø9í}@Lé QT8æ@]D7S�6 K=QXý>ð�íf458lE=6 O¦@L<=QT4Cé 4'÷}E=6N@
UbQb÷�@Ï4'÷fE=6N@ÏO9<Y4
	H@LSELö·Z�6N@Ùÿ�M�
·ò K=@�<Yì>QTS�@�O9<=4�ì>Q�éC@LK�Dã`�@�ê9ðyêND5KF@]é � ����� ��� ��� ����� �����
����� ��� ������� ���
��������������� � �
�#�!� �#� � $�& �����	� � � ����
���� ���������#�9$������

���������� �WEY4�D7KYK=QTKFEE=69@�O9<=QT8NS�QbO9UT@_QT8>ì7@LKFE=QTù5D'E=45<²QT8ÏO9<Y@�O¦D'<YQb89ùJEY69QTKfKYS�69@LéCøNUb@5ö)5�@L`ÜO9<=4�	H@LSEYK1D7<=@ÊO9<YQTíf@]é
`aQXEY6JK=øCü_SQT@�8lEaù7@L89@�<YQTS²K=@�<YìlQ�S@·E=45?7@�8¦KREY4�í}@L@E�E=69@W@�ý>O"@LSE=@]éÉ<Y@Lþlø9QT<=@Lí}@�8lEYKLöC:n@�÷�47<Y@
D�O9<Y4
	H@]S�E�SLD'8Ïê"@�ù5Qb8ëE=4Îø¦KF@ÉE=69@JKF@L<=ì>Q�S@7A[E=6N@Éù7@L89@�<YQ�S}E=45?7@�8¦K(í�øNKHEfê¦@�E=<�D7é9@Lé�÷�45<
KFO"@LS�Q � S·<=@]KF45ø9<�S@�E=45?7@L8NK�ölZ�69@·QT89QbE=Q�D'U¦E=<�D7éC@·QTKn4'÷ÅEY@�8_O"@�<=÷�47<Yí}@LéÊê>G_ÿ�M�
·ò KFEYDV��Alê9øCE
í}D\GÊê"@²O¦@L<F÷�45<=í}@LéÉê>G}E=69@WO9<YQb8¦SQTO9Ub@²QT8lì5@LKFE=QTù5D'E=47<nQX÷�éC@LK=QT<=@]é.ö�
ïO9<Y4
	H@]S�E�íÊD\G_KFø9ê¦KF@�ð
þ5øN@�8lE=UTGÊE=<�D7é9@Ëø98>øNK=@Lé�<Y@LK=47ø9<�S@·E=47?5@�8NK�47÷ 4789@²EHG>O"@Ë÷�45<�<=@]KF45ø9<YS�@�EY47?7@L8NK�4'÷�D'8947E=69@L<
EHGlO"@7A>K=ø9ê�	H@LSEREY4(D\ì�D'QTUTD7ê9QbUTQbEHG(4'÷.EY69@Ëé9@LK=Qb<Y@Lé}<Y@LK=47ø9<�S@5ö7Z�69@=>N@ýCQTê9QbUTQbEHG(EY6ND�EnE=69Q�KRON<=47ð
ìlQ�éC@]K�QTKa4589@W4'÷�E=69@W÷�D5S�EY47<�KREY6ND�E·é9Q���@�<Y@�8lE=Q�D�EY@LK·ÿ�M�
Ëò�÷�<=45í QbEYK�O9<Y@LéC@]S@]K=K=47<�K�Qb8JE=6N@
�·V}ö

çè@�QTí}O¦4lKF@�Dfí}Qb89QTí(øNí O"@�<YQb4Cé�ê¦@�EH`n@L@�8�K=øNS�S�@LKYKFQTì7@ËE=<�D7éC@]K�ê>G�D'8>GÊ4589@�O9<Y4
	H@LSE
Qb8è47<�éC@�<·E=4;D\ì747Q�é�D'êNøNKF@]KËK=øNS�6ÎD5K·@�ýCO9Ub45QXE�D�EYQb458Î4'÷RD7<=êNQXEY<YD7ù7@145O9O¦45<FEYø989QbE=QT@LK²D'<YQTK=QT89ù
47øCE147÷nO"45KYKFQTê9UT@f<Y47øN8NéCQT89ù;@�<Y<=45<YKLA�47<�D�E=E=@�í}OCE�KWE=4�S�47<Y89@�<²EY69@ÊíÊD'<Y?7@EWQT8�DJUTQbí}QbE=@]é
<=@]KF45ø9<YS�@7ö

Z�69@a8>ø9í(ê"@�<h47÷�K=O¦@]SQ � S�<Y@LK=47ø9<�S@nE=45?7@�8¦K�4'÷.D'8>G�EHG>O¦@·Qb8fE=6N@�E=<�D7éCQT89ùWO¦4>45UND�ERD78lG
4789@²E=QTí}@1Q�K�UbQTí}QXEY@Lé�K=4}D5K�E=4}<Y@?>N@]S�EaE=6N@_ú�O9<Y4
	H@]S�E=@]éNû�S�D7OND7S�QXEHGÊEY6ND�EaEY69@1K=@�<YìlQ�S@WS�D78
O9<=4�ì>Q�éC@7ö


ÏO9<Y4
	H@]S�E/L K�Sø9í�ø9UTD'E=QTì7@nøNK=D7ù7@n4'÷9@LD5S�61<Y@LK=47ø9<�S@�Q�K[ø9O"éND�E=@]é(é9D7QbUTG�QT8(êND'EYS�61í}4CéC@7ö
ÿ�P �ÙE=QTí}@�D'8Né(EYD7O¦@�KFE=45<YD7ù7@�D'<Y@aS�6ND'<Yù7@]é1478�E=6N@aêND7K=QTK�47÷�D5S�EYøND'U9S�478NK=ø9í}OCE=QT478 ö7P�@�<=ð
í}D789@�8lE[é9QTK=?�KHEY47<�D'ù7@�Q�K[S�6¦D'<Yù7@Lé²D7SLS45<YéCQT89ù�EY4�Qb8lEY@�ù7<�D�EY@Lé�éCQ�K=?²þlø947EYD9A]K=D7í}O9Ub@]é�é9D'QTUTG5K
894'EY@�694�`�@�ì5@�<ËE=6ND'EËEY69@}O9<YQb8NS�QbONUb@}QT8lì5@LKFE=QTù5D'E=47<ËQTK²@LífO"4�`�@�<Y@Lé�EY4JD7UXEY@�<�éCQ�KF?�þlø947EYD5K
÷�<=@L@�UTG�ê¦@�EH`n@L@�8 DJUb4�`�@�<WUTQbí}QbE14'÷aD7SE=øND7UhøNK=D7ù7@ÊD'8¦éèD78èø9ONO¦@L<1UbQTí}QXE(K=@E1ê>G#ÿ�M 
·ò�ö
P�<YQb8NS�QbO¦D'U�Qb8>ì5@LKFE=QTù5D�EY47<�K�D7<=@J8947E=Q � @LéãD'ø9E=47íÊD'E=Q�S�D'UTUTG `a69@�8ÙE=6N@JON<=4�	H@LS�EOL K}ø¦K=D7ù7@J4'÷
Dè<Y@LK=47øN<YS�@ � <�KFE_@ý9S@L@Lé9K � T� A ��8  D'8Né � T T� 47÷ËEY69@;E=47EYD'U�D\ì�D7QbU�D'ê9UT@UK�EY69@;E=6NQb<�é
894'EYQ � SLD�EYQb458�Q�K�D7SLS45ífO¦D'89QT@LéÉêlGJDf`aQXEY6NéC<�D\`�D7U"47÷�D5S�S@]K=K�ON<=QTì>QbUT@�ù5@LKLö

ó�E QTK Qb8WEY69@�QT8lE=@�<Y@LKFE 47÷CD78>GË^·P�ÿÎO9<=4�ì>Q�éC@�<�EY4�47O9E=QTífQ ��@�E=69@�S�D'O¦D7SQbEHG·47÷>E=69@RK=@�<Yì>QTS�@
E=4Jíf@L@E�O9<Y4
	H@]S�E=@]éÎéC@LíÊD'8Né.ö �·8NéC@�<=ð�øCE=QTUbQ ��@]éÎ<Y@LK=47øN<YS�@LK·D7<=@f47ê>ì>QT47øNK=UbG;ø98¦éC@LK=Qb<�D'êNUb@5ö
4 8�EY69@�47E=69@L<�6ND'8¦é.A'6ND\ì>QT89ùWQb8NK=øCü_SQT@�8lER<Y@LK=47øN<YS�@LK�íÊD'?7@]K�QXEn89@LS�@LKYK=D7<=G�EY4WE=ø9<Y8}`n45<=?
D\`�D\G�K"ê9øCE�QX÷nE=69@}QT8NS<Y@LD5KF@]éÎéC@LíÊD'8NéèS�D'8èê¦@_D78lE=Q�SQTOND�EY@Lé.A�QbEWQ�K²O¦4lK=K=QTê9Ub@fEY4 � 8¦D'8NS�@
E=69@�ONø9<YS�6¦D7K=@a4'÷.D7é9éCQbE=QT478¦D'UN6¦D'<�éC`�D7<=@5ö\çè@·÷�D7SQTUTQXE�D�E=@�EY69Q�K�ê>G�QT8lE=<Y4CéCøNSQT89ù1D ���������� ���
����� � ÷�45<W@LD7S�6Î89@�` ON<=4�	H@LS�E]A.S�D'O9E=ø9<YQb8Nù_E=6N@fON<=4�	H@LS�EY@Lé�ø¦K=D7ù7@1÷�<Y47í EY69@}K=S�69@]éCø9UT@�458
E=69@²47<YQbù5Qb8¦D'U"ù7<�D'8lEnD'ONO9UbQ�S�D'E=QT478�ACD78Né_@L8NS45ø9<YD7ù7QT89ù1O9<YQT8NSQTO9UT@·QT8lì5@LKFE=QTù5D'E=47<�KhEY4�<Y@�ì>QT@�`
E=69@]KF@1SLD'OND5SQbEHGÊO9UTD78NKaD7K�EY69@�QT<�O9<Y4
	H@]S�E�KaéC@�ì5@�UT47O�ö

çè@�ê¦@LUbQT@�ì5@1E=6¦D�E·EY69@(<Y@�ù5ø9U�D�E=@]é;í}QTS�<=47ðy@]S478N47í(GÉ@�í(ê"4CéCQT@Lé�QT8�45ø9<·<Y@�ù5QTKFE=<�D�EYQb458�A
E=<�D7éCQT89ùWO¦4>45UÆA7SLD'OND5SQbEHG1O9U�D'898NQb89ù1D78Né}D7SLS47øN85E�D'8NS�G1KFGCKFE=@Lí}K�6ND7K�÷�@]D�E=øN<=@]K�E=6ND'E�í}45KFE
O9<=4�ì>Q�éC@�<�K�4'÷ËO¦D\G5ðuD7KFð�G747ø9ðyù54�KFø9O"@�<�S45í}O9øCE=QT89ù K=@�<YìlQ�S@]K�K=6945ø9UTé � 8NéãéC@]KFQT<�D'ê9UT@7ö�ç#@
@�8NS�47ø9<�D'ù5@�ù5<=Q�é é9@�ì7@LUb45O¦@L<YK�EY4�EYD'?5@�S47ù589Q �LD'8¦S@J4'÷·EY69@�S458NK=QTéC@L<YD'E=QT478NK�EY6ND�E_6ND\ì5@
Qb8C÷�45<=í}@]é;47ø9<·D7O9O9<Y45D5S�6�A9D7K�E=69@]KF@(D7<=@�UTQT?7@�UTG_EY4_ê"@(KF6¦D'<Y@LéJê>GÉEY69@(K=ø9O¦@L<YS�47í}O9øCEYQb8Nù
S@�8lEY<=@]K²E=6ND'E(`aQbUTU�ê"@LS�47í}@}E=69@ÊíÊD
	H47<�ù7<YQ�éÎ894CéC@]K�4'÷�E=6N@Ê÷�øCE=øN<=@5ö�
�UbE=6945ø9ù76�`�@_D'<Y@
894'E1D7é9ì74CS�D'E=QT89ù_EY69@ÊQb8lEY<=4CéCøNSE=QT478è4'÷n<Y@LK=47øN<YS�@(EY47?7@L8NK²478#D�ù5Ub45êND'UhKYS�D7Ub@5A"`�@fE=69QT89?
E=6ND'EhE=69@�<Y@LK=47ø9<�S@�ê9<Y47?7@L<YK[4'÷.DËE=<Yø9UTG1ø9ê9Q�þlø9QXEY47øNKhS�47í}O9øCE�D�EYQb458ND'UCù5<=Q�é(í�øNKFE�@Lí(ê9<�D7S�@
KF45íf@É?lQT8Né�47÷aS�ø9<Y<=@L8NSGÎE=4�í}@Lé9QTD'E=@_89@Lù747E=Q�D�E=QT478¦K�A�D78Né#E=6ND'E�ù5<=Q�é#894CéC@LK(í(øNKFE(8947E



4789UTG�ê¦@aD7ê9Ub@�EY4²D5éCì7@L<FEYQTK=@�D\ì�D7QbU�D'ê9QTUTQXEHGW4'÷"<=@]KF45ø9<�S@LK[ê9øCE�D7UTK=4·EY4²S�478lE=<�D7SE[EY4²D²O9<YQ�SQT89ù
O¦45UbQ�SG_`a6N@�8�D7SLS@�O9E=QT89ùÊD'8;4V��@�<Y@Lé 	H47ê�ö

� ß ������	·Ú��RÝ ×CÔ�� ÛÑØ=Ý·ØuÞ7ßáàÙâlä

çè@Îé9@LKYS<YQbê"@�`n45<=? QT8áO9<Y47ù5<=@]K=K�E=4 @Lì�D'UTøND�EY@�694�` ñ²UT47êNøNK � � �ËSLD'8ãê¦@�D5é9D'O9E=@Lé EY4
KF@L<=ì5@147ø9<²í}Qb8NQXðHñWòaóHôÑ@�8>ì>Qb<Y478Níf@L8lELöNç#@}éC@�O9UT4�G7@]éÎñ²UT47ê9øNKfú �5ö �5ö � û�478#D_ì�D'<YQT@EHGJ4'÷
`n45<=?CKFEYD�EYQb458ÎD'8¦éÎK=@�<Yì7@�<²íÊD7S�69QT89@]K·QT8NSUTøNéCQT89ùJE=6N@_ÿn<�D\G�Z2��7·A 4 <YQbù5Qb8 �VT TUT A�M>47U�D'<YQ�K
D'8Né���QT8lø9ý�`�47<Y?CKHE�D�EYQb458NK�ö[çè@�÷�47øN8NéÏ894#íÊD�	H45<(47ê¦KHE�D7SUT@É`aQbE=6 E=6N@�QT8NKFEYD'UTU�D�E=QT478ë4'÷
E=69@ÊK=4'÷ÅEH`�D'<Y@1478ÎE=69@]KF@fO9U�D�EF÷�45<=íÊKËE=6N47ø9ù56èK=47í}@�KYS<YQbO9EYK²89@�@]éC@Lé�E=ø98NQb89ùJEY4�QT8NéCQTì>QTé>ð
øND'U K=GCKHEY@�í <=@]þ5øNQb<Y@�í}@�8lE�K�ö 
·UbU êND�E�S�6;þlø9@Lø9@(K=GCKHEY@�íÊKaøNK=@LéJ`�@�<Y@ 5���7�:
5��WMÉêND7K=@Lé.ö
M>47í}@�þlø9@]KHEYQb458NK�`�@�<Y@1<�D'Q�KF@]éJ<=@Lù5D'<�éCQT89ù}E=6N@(4�ì7@L<=6N@LD7éJ47÷�<=ø98N89Qb8Nù�ñ²Ub45ê9øNKË478�^ËP�ÿ
í}D5S�69QT89@LKLA>E=69@]KF@1D7<=@WKFE=QTUbU�ê"@�QT89ù_KFE=øNé9Qb@]é.ö

4 ø9<aD'QTí `�D5KREY4ÊéC@�ì5@�UT47O_EY4>47U�K�`a69QTS�6JD'UTUb4�`�@Lé�D(øN89QX÷�45<=í 	H47ê;KFø9êNífQ�KYKFQT478JQb8lEY@�<=ð
÷�D7S@�EY4·EY69@�éCQ �"@L<=@L85EhíÊD7S�6NQb89@]K�4781EY69@aí}Qb8NQXðHñWòaóHô ú�K=@�@aI�QTù7ø9<Y@ �\û�ö'Z�69@�<Y@Lþlø9QT<=@Lí}@�8lE
E=41íÊD'?5@�E=69Q�K�ø¦KF@L<Fðy÷�<=QT@�8¦éCUbG(íf@]D'8lE�EY6ND�E�EY69@Ëñ²UT47ê9ø¦K�S45ífíÊD78Né>ð�UbQT89@�QT8lE=@�<=÷�D7S�@a6ND7é�EY4
ê¦@�D7éND'OCEY@Lé.öCç#@W`n@L<=@WD'ê9UT@ËE=4ÊéC@�ì5@�UT47OJKF47÷ÅEH`�D7<=@Ë`a69QTS�6�`�D5K�D�EFEY<YD5S�EYQbì5@²D78NéÉK=Qbí}O9UT@�<
E=4Éø¦KF@�EY6ND'8�E=69@féC@÷�D7ø9UXEËE=4>47U�K·K=ø9O9ONUbQT@Lé�ê>GJì7@L8NéC47<�Ka`aQbE=6�EY69@(ê¦D�EYS�6èKFGCKFE=@�í;ö¦çáQXEY6
÷�ø9<FEY69@�<Ê@ �"45<FE}EY69@LK=@JE=4>47U�K}S47øNUTé ê¦@;@�ý>O¦D'8NéC@]éÏEY4�O9<=4�ì>Q�éC@�D#í�øNS�6 í}45<=@<>N@ýCQTê9UT@
D'O9O9<Y45D5S�6_EY4f6NQbù56JO"@�<=÷�47<YíÊD'8NS�@²S�47í}O9øCEYQb8NùNö


�8 QTífO"47<=EYD78lE�D7K=O¦@]S�E(47÷nEY69@Jñ²UT47êNøNK1@L8lì>QT<=4589í}@�8lE1Q�KWE=69@JKF@]D'í}UT@LKYKWE=<�D'8NK=QbE=QT478
ê¦@�EH`n@L@�8�K=SLD'UT@LK²4'÷�S47í}O9ø9E=QT89ù;<=@]KF45ø9<YS�@7ö.ñ²Ub45ê9øNK�S�47í}@LK²QT85EY4;QXE�KW4�`a8Î`a69@L8è45O¦@L<YD'ð
E=QT478ND7U9O9<�D7S�EYQTS�@aí}Qbù5<YD'E=@LK�EY69@�øNK=@�<�÷�<=45í E=6N@�`n45<=?CKFEYD'E=QT478�E=69<Y47ø9ù56ÊKFø9O"@�<=ðuS47í}O9ø9E=QT89ù
S@�8lEY<=@fE=4�K=O¦@]SQ�D'UTQ��L@Léè<=@]KF45ø9<�S@7A�`aQbE=6945øCE1S�6ND'8Nù7QT89ù�`�47<Y?>Qb8Nù�O9<�D7SE=Q�S@ÊK=Qbù589Q � S�D'8lEYUbG5ö
^�4�`�@�ì7@L<�`aQbE=6945øCE²éC@Lì7@LUb45O9Qb8NùÉDÊø989Qb÷�47<Yí 	H47êÎK=ø9ê9í}Q�K=K=QT478�QT85EY@�<=÷�D7S�@7A¦E=69@féCQbì>Q�éC@(ê"@ð
EH`n@L@�8�^ËP�ÿ%D78NéïéC@]KF?lEY47O O9<Y4CS@]K=K=Qb8Nùë`aQTUbUW<Y@�íÊD'QT8 QT8 E=6N@#8N@LD'<�÷�øCEYø9<=@5öaZ�69@ 	H45ê
KFø9êNífQ�KYKFQT478;í}4CéC@�U�K�K=ø9O9O"47<=E=@LéJê>GJñ²UT47êNøNK�D'<Y@WQb8¦KFøCü_S�Qb@L85EYUbGJKF45O969Q�KHEYQTSLD�EY@Lé�E=4_S�47O"@
`aQXEY61EHG>O9Q�S�D'Ulí}@EY694Cé9K�@�í}O9UT4�G7@LéWê>GWEY69@�ÿ�M�
ËòÏøNK=@�<�S45í}í(ø989QbEHG7ö�Z�69@L<=@R@ýCQTKFEYK�47E=69@L<
KF47÷ÅEH`�D7<=@�éC@]KFQTù78N@Léf÷�47<)	H47ê_K=ø9ê9í}Q�K=K=QT478_`a69Q�S�6Ê4�ì7@L<YS�47í}@LKhK=47í}@Ë4'÷�E=69@]KF@ËUbQTí}QXE�D�EYQb458NK�A
E=69@ �=5·ó=ÿ 4 ò 7ÏO9<Y4
	H@]S�ERê"@�QT89ù}D�?7@LG}@ý9D'í}O9UT@ � � ��ö 
�<�D'O9O9<Y4CS�69@�í}@L85E�47÷�E=6N@²ñ²UT47ê9øNK
D'8Né ��8NQTS�47<Y@1D'O9O9<Y45D5S�69@LK�`�47øNUTé;K=@�@�í E=4_ê"@1ì5@�<YG_í(øNS�6�QT8;E=6N@1Qb8lEY@�<Y@LKFE�4'÷�øNKF@L<YK�4'÷
<=@]KF45ø9<YS�@LK�K=øNS�6JD5K�E=69@�í}QT89QbðuñWòaóHô éC@LKYS<YQbê"@LéJ69@L<=@5ö

4 øCEYK=QTé9@�E=69@·D5éCí}Qb8NQTKFE=<�D�EYQbì5@�é947íÊD'QT8�A5ñ²UT47ê9ø¦KhQTK�÷�47ø98¦é(EY41O9<Y4�ì>QTéC@�EY69@�89@]S@LKYKYD'<YG
Qb8C÷�<�D7KFE=<YøNSE=ø9<Y@;E=4Ï@L896ND78NS@�ø9E=QTUbQ �LD'E=QT478 47÷�S�47í}O9øCEYQb8NùÏ<=@]KF45ø9<�S@LKÊD7<=45ø98Né E=6N@ �·V}ö
óu8ëOND7<FEYQTS�ø9UTD7<1EY69@�UT4CS�D7Unù5<=Q�é @�8>ì>QT<=4589í}@�8lE�S�D78Ïê"@�@�ýlEY@�8Né9@Lé EY4Î@L8NS45ífO¦D7KYK(47E=69@L<
í}D
	H47<ÉS�47í}O9øCEYQb8Nù�÷�D7SQTUTQXEYQb@]K_QT8áE=69@ �·V}önZ�6NQTK�D7S�EYQbì>QbEHGëQ�K_íÊD'QT89UTG S�@�8lE=@L<=@]éãø9O¦458
S47øNO9UbQT89ù}EY69@(Z2��7ÙíÊD7S�6NQb89@]K�D�E=7néCQT8lêNø9<=ù56 ú 7RP�ÿaÿ�û�D'8Né;B�D78NS�69@]KHEY@�<1úyÿ�M 
·ò·ûA¦QT8
47<�éC@�<�E=4�ê¦D'U�D'8NS�@nEY69@!	H47ê}UT45D5é(ê"@EH`�@�@L8�EY69@�EH`�4²íÊD5S�69Qb8N@LKLö�óu89QXEYQTD7UbUTG1EY69@aí}@LS�6ND789Q�KFí
@�í}O9UT4�G7@Lé}`aQTUTU¦ê"@�EY4(O9<YQb45<=QbE=Q ��@Ëþ5øN@�ø9@]K�478É@LD7S�6ÊíÊD5S�69Qb8N@a÷�47<�éCQ �"@L<=@L85E�SU�D7KYKF@]Kh4'÷�	H45ê
D'8Né;O9øNê9UbQ�K=69Qb8NùÉ@LKFE=QTíÊD�EY@LK�47÷�@ýC@LS�øCE=QT478;EYQbí}@(÷�47<·ì�D7<=QT47øNK 	H47ê�K=O¦@]SQ � S�D'E=QT478�ì>Q�D}E=6N@
B�ô²M.ö'óu8fE=69@aUT4789ù5@�<�E=@L<=í E=69Q�KhíÊD\G�ê"@a<=@LO9UTD5S@]é(45<�S47í}O9UT@�í}@L85EY@Lé�ê>G�D²?>894�`aUb@]éCù7@�ð
êND7K=@LéÉE=69QT<�é�O¦D'<=EHG_ê9<Y47?7@L<Lö



� 3��C�.×6 �J� ���=Øu×CÖhÝ Ö 6 � Ö ßáàãâ5ä
Z�69@_S45ífONøCE=QT89ù�K=@�<YìlQ�S@ÊD'E²EY69@ �·89Qbì5@�<�KFQbEHG�47÷�B�D78NS�69@]KHEY@�<W6ND7K(D'8#Qbí}O"47<=EYD'8lE1<Y47UT@
Qb8�E=69@�ON<=4�ì>Q�KFQT478_47÷[89@�EH`n45<=?>QT89ù�D78Né_6NQbù56CðyO"@�<=÷�47<YíÊD'8NS�@²K=@�<Yì>QTS�@LKn4�ì7@L<�í}@�E=<Y47O"47UTQXE�D'8
D'8NéÉ<=@Lù7QT478ND7UN89@�EH`n45<=?CKLölZ�69@]KF@ËøCE=QTUTQTK=@ 
hZaB D�E �08�8�B�ê9QbEYK;:�KLACD'UTUb4�`aQT89ù(E=69@WS<Y@LD'E=QT478
4'÷RP�@�<YíÊD'89@L8lE��·QT<FEYøND'U�ÿnQT<YS�ø9QXE�K}ú�PJ�Ëÿ�K�ûaù5Qbì>QT89ùÉDÉù7øND7<=@L85EY@�@]é;89@EH`�47<Y?>Qb89ù �ËøND'UTQXEHG
4'÷[M>@L<=ì>Q�S@1ú �Ë4>M9û�ölç#@ËéC@]K=S�<=QTê¦@·69@�<Y@�<Y@LK=ø9UXE�Kh÷�<Y47í EH`n4(O9<=4�	H@LSEYKhEY6ND�E�KF6N4�` QT8ÉéCQ �"@L<Fð
@�8lE�`�D\GCKË694�` Q�K=K=ø9@]K²D7<=Q�K=Qb89ù�÷�<Y47í,O9<Y4�ì>QTK=Qb458�4'÷�KF@L<=ì>Q�S@]K²é9@�UTQbì5@�<Y@Lé�UT4CS�D7UbUTG�ì>QTD�E=6N@
ífQT89Q ñWòaóHô 6¦D7K�QTífONUbQ�S�D'E=QT478NK�÷�45<�E=69@1éC@Lì7@LUb45O9í}@�8lEa4'÷�ù7UT47êND7U.ñWò�óHô KF@L<=ì>Q�S@]K�ö

óu8ÊE=69@Wò�ÿ�5=7nZ ��� T �¦ON<=4�	H@LS�E]AlD�S45UbU�D'ê"47<�D�EYQb458fê"@EH`�@�@L8�D(Ub4CS�D7U¦@L89ù7QT89@L@�<YQb89ù�S4789ð
KFø9UbEYD78NSG�ú�ò 7 �[ûfD'8NéëE=6N@ ��89QTì7@L<YK=QXEHG 47÷²B�D78NS�69@]KHEY@�<ÊD'UTUb4�`�@Lé ò 7 ��EY4#í}4�ì5@JD78Né
S4>47<�éCQT8ND�EY@�QXE�K·@L89ù7QT89@�@L<=QT89ùÊ`�47<Y?É458�DÊù7UT47êND7U[KYS�D7Ub@5öNZ�69Q�K·QT8>ì747UTì7@]é;S478N89@LSE=QT89ùÊE=6N@
S47í}OND78>G�89@EH`�47<Y?²E=41ñWB�ó"5Ëñ�D'8¦é�E=6>øNK�ON<=4�ì>Q�éCQb8Nù²DË<=45øCE=@nE=4 7Rø9<=45O¦@]D'8(D78Né�ù7UT47êND7U
89@EH`�47<Y?CK�ö�Z�69Q�KhQ�KhQbí}O"47<=EYD785EhEY41ò 7 �Jê"@LSLD'øNK=@�E=69@LQb<hí}4CéC@a47÷"45O¦@L<YD'E=QT478fíf@]D'8NKhE=6ND'E
E=69@LGèEHG>O9Q�S�D7UbUTG#@LKFEYD'êNUbQ�KF6 `�47<Y?>Qb8NùJ47ü_S@LK(Qb8 D'<Y@LD7KW`a6N@�<Y@ÊE=69@LQb<}K=@�<YìlQ�S@]K1D'<YQ�KF@_D78Né
E=69@]KF@²íÊD\GÊífQTù7<�D�EY@ËD7<=45ø98Né}EY69@Ëù5Ub45ê¦@WD7SLS45<YéCQT89ù�EY4fé9@�ì7@LUb45O9í}@�8lEYKnQT8�A>÷�47<�@ý9D'í}O9UT@7A
E=69@�47QTURQT8NéCøNKFE=<YG7ö�Z�69@LK=@ÉKYD�E=@LUbUTQbE=@_47üÊS�@LK�íÊD\G#ê¦@�ì7@L<=G�îFUTQbù565E�õ;Qb8�EY@�<YíÊK14'÷a@]þ5øNQbOCð
íf@L8lE·D'8NéJKF4}D7SLS@]K=KnE=4Ê<Y@�í}47E=@²O9<=4CS�@LKYKFQT89ùfO¦4�`�@�<�Q�K�@LKYKF@L85EYQTD7UÆö 
·UTK=4fE=69@�S�47í}OND'8>G�L K
E=@LS�6N89QTSLD'U"@ýCO"@�<=EYK�íÊD\Gfê"@²ù7@�45ù7<�D'O96NQTSLD'UTUbGféCQTKFE=<YQTê9øCE=@]é�D78NéÊì>Q�éC@�47ð�S�478C÷�@L<=@L8NSQT89ù(D78Né
S47UTU�D'ê"47<�D�E=QTì7@Ë`n45<=?>QT89ù}D'<Y@²6NQbù569UbG�éC@LK=Qb<�D'êNUb@5ö

� �"! �'./=@2�, B'& *�� B

Z�69@�<Y@R`�@�<Y@�EH`�4�`�D\G>K Qb8�`a69Q�S�6(D7SLS@LKYK E=4�EY69@�íf@�E=<Y47O"47UTQXEYQXE�D'8CðuD'<Y@LD�8N@EH`�47<Y?WñWB�ó"5²ñ
S�6ND'89ù5@LéfEY69@·`�47<Y?>Qb89ù�ON<YD5S�E=Q�S@·4'÷ ò 7 ��ö5I�QT<YKFE=UTG7A>D7SLS@]K=K�EY4(U�D'<Yù7@�K=@�<Yì7@L<YK�D'EREY69@ �·89QXð
ì7@�<�K=QXEHGÏ47÷1B�D'8NS�6N@LKFE=@�<�D'UTUb4�`�@LéÙò 7 �æEY4Ï<Yø98 	H47êNK_`a69QTS�6á`�@�<Y@;E=4>4 ê9QTù ÷�45<ÊE=69@LQb<
`n45<=?CKFEYD�EYQb458NKLö¦Z�69@]KF@�`n@L<=@�<=ø98è478�EH`�4�S�@�8lE=<�D'U�íÊD7S�69QT89@]K�A�D�INø�	HQbEYK=ø �²PJR � � T ì5@LSð
E=47<fO9<Y4CS@LKYK=47<(D78NéëD78 M9ñ²ó 4 <YQbù5Qb8 �VTUT T ö 
%S4lKHE=ðyê"@�89@ � EfD78ND'UTGCKFQ�K1`�D7KfS�D7<=<YQT@Lé�47ø9E
E=4èé9@E=@L<=í}QT89@_EY69@�KYD\ì>Qb8Nù5KWEY4èò 7 �á4'÷�øNK=QT89ù�E=6N@ÉUT4>SLD'UañWòaóHô Qb8 EY69Q�K(`�D\G7A[<YD'E=69@L<
E=6ND78ÎO9ø9<�S�6ND5KFQT89ù_@�ýlEY<YD_@ýCO¦@L8NK=Qbì5@(`�47<Y?>KFEYD'E=QT478NKLö¦Z�6NQTK²D'8ND7UbGCK=QTKËQ�KËD\ì�D'QTU�D'ê9UT@(D�E²E=6N@
òaÿ�5 7RZïçáçáç K=QbE=@ � � T ��ö

M>@LS�478NéCUTGÊEY69@(ò�ÿ�5=7nZï`�47<Y?CKHE�D�E=QT478¦Kn`�@�<Y@W89@EH`�47<Y?7@]éÉì>Q�D}D'8 
hZaB KF`aQbEYS�6�D78Né
D�UbQT89?f`�D5KhíÊD7éC@�E=4�D�K=QTífQTU�D'<nS�Ubø¦KHEY@�<R47÷ M9ñ�óu8NéCG}`n45<=?CKFEYD'E=QT478NKhD'E ��4lB ö5Z�69@ 
hZaB
E=@LS�6N8947UT47ù5G�D'UTUT4�`n@]é(EY69@�EH`�4 
hZaB K=`aQXE�S�69@LKRUbQT89?>QT89ù�E=6N@LK=@·SUTøNKFE=@�<�KhEY41ê"@ËS458989@]S�E=@]é
D'8Né²EY69@hEH`�4�SUTøNKHEY@�<�K.`�@�<Y@[EY69@�8(ê¦47E=6�OND7<FE�47÷lEY69@RKYD'í}@h@�í�ø9U�D�E=@]é���
=5(ö]Z�6NQTK�D7UbUT4�`�@Lé
OND'<�D'UTUb@LU 	H47ê¦KWE=4�ê"@_<Yø98ÏD7S�<=4lK=KËEY69@�S�UbøNKFE=@L<YK(D'8Né�D'UTUT4�`n@]éÎEY69@_O"45KYKFQTê9QTUbQbEHGÎ47÷a@ý>E=<�D
`n45<=?J÷�<Y47í ò 7 �ÏEY4;ê¦@}<Yø98Î458ÎEY69@	��45B°SUTøNKFE=@L<LA"E=6>øNK²÷�<Y@�@LQb8NùJò 7 �ë`�47<Y?CKHE�D�EYQb458NK
÷�47<�QT8lE=@�8¦KFQTì7@�O9<Y@1D'8¦é�O"45KFE·O9<Y4CS@]K=K=Qb8NùNö �[M9IÏ`�D7KaøNK=@Lé�EY4_íÊD'8ND7ù7@²E=69@(Ub4lD7é�478;E=6N@
��45B
SUTøNKFE=@�<]ACD'8NéÉD7S�S�47ø98lE�4'÷�EY69@WO¦@L<F÷�45<=íÊD'8¦S@·47÷.E=69@�S�UbøNKFE=@L<nøN8NéC@�<�ì�D'<YG>Qb8Nù(UT45D7éNK
QTKaù5Qbì5@�8�Qb8 � � � ��ö


Ñé9Q���@�<Y@�8lE1øNK=@}4'÷�ñWB�ó"5Ëñ QTK�D7UTK=4�KF6N4�`a8èê>G�EY69@ 5 4 �·ó=ÿ�7æO9<Y4
	H@]S�EWQb8�`a69Q�S�6
D�U�D'<Yù7@�ì>QTK=øND'UTQ �LD�EYQb458èK=@�<Yì7@L<WD\ì�D7QbU�D'ê9UT@f4�ì7@�<�ñWB�ó"5²ñ D7UbUT4�`�K·6N45K=O9QXE�D'U�K²E=69<Y47øNù76945øCE
E=69@;ñ²<=@]D�E=@L<�B�D78NS�69@]KHEY@�<fÿn458løN<=êND'E=QT478�EY4�ì>QTK=øND'UTQ ��@_í}@Lé9QTSLD'U�K=SLD'8NK1÷�<=45í
OND'E=QT@�8lEYK
<=@]S47<�é9KLö Z�69@�ìlQ�K=øND'UTQ��]D�EYQb458#`�47øNUTé�ê"@ÉQTí}O¦4lK=K=QbêNUb@�478 UT4>SLD'Un@Lþlø9QTO9í}@�8lELA�KFQT8NS�@_QXEfQTK
Qb8NK=øCü_SQT@�8lEYUbGfO¦4�`�@�<Y@Lé(E=4(O¦@L<F÷�45<=í í}D789QTO9ø9U�D�E=QT478Ê47÷"ì5@�<YG(U�D'<Yù7@aé9D'EYD7K=@E�K�D'8¦éfE=4�<Yø98
KFO"@LS�QTD7UbQ�KHE[ìlQ�K=øND'UTQ��]D�EYQb4581KF47÷ÅEH`�D7<=@5ö�
�81QTí}O¦45<FE�D'8lE ÷�@]D�EYø9<=@R4'÷ 5 4 �·ó=ÿ�7;Q�K E=6ND'E[QTí}D7ù7@]K



÷�<=45í E=6N@(S@L85EY<YD7U K=@�<Yì7@�<�D7<=@�K=@�8lE�EY4}E=69@1<Y@�í}47E=@1KFEYD�EYQb458NKaøNK=QT89ùM�Ëò·B ��ö"Z�69@�<Y@1D'<Y@
ì7@�<YG_éC@LUbQ�S�D'E=@�Q�K=K=ø9@LK�47÷�K=@LS�ø9<=QbEHGÉK=Qb8¦S@WO9<YQbì�D�EY@Wíf@]éCQ�S�D'U <=@]S47<�é9K�D'<Y@²ê¦@LQb89ù_é9@�UTQbì5@�<Y@Lé
ìlQ�D�E=69@WUT4CS�D'U ñWò�óHô(ö9Z�69@]KF@WQ�K=K=ø9@]KaD'<Y@²D7UbU.ì5@�<YGf<Y@�UT@�ì�D785E�EY4�EY69@W`aQTé9@�<·ñWòaóHô�A9í}47<Y@
éC@E�D'QTUTKaSLD'8;ê¦@W÷�45ø98NéJì>QTD�EY69@ 5 4 �·ó=ÿ�7 çáçáç KFQbE=@1D'E � � � �yö

� � � ��� ,/= 4H./6"2 4 2	,�,��H= <>2 )�+ < B':1*&. ,O2P6>4�,/=ID )U254�,/6"48= 4�, + < 48=I,�� 2 D��N.

óu8_E=6N@²ò�ÿ�5=7nZãO9<Y4
	H@LSERì>QTé9@�4CS458C÷�@�<Y@�8NS�Qb8Nù(@ýCO"@�<YQbí}@L85E�KR`�@�<Y@·SLD'<Y<=QT@LéÊ45øCEnê"@EH`�@�@L8
E=69@ 5�45<=`�@�ù5QTD78 5ËD�EYQb458ND'U�P�47QT8lER4'÷ PR<=@]KF@L8NS@�QT8 4 K=Ub4fD'8NéÊE=69@ ��89QTì7@L<YK=QXEHG}47÷ B�D'8NS�69ð
@LKFE=@�<�4�ì7@L<1E=6N@ÉOND78Cð-7Rø9<Y47O"@LD'8 3 
·B 7�M 
hZaB 89@�EH`n45<=?�ö�ò 7 �nú�B�D78NS�69@LKFE=@L<�û�4'ü_S@]K
D'<Y@#S�Ub4lKF@èE=4 E=69@ �·89Qbì5@�<�KFQbEHG D'8¦éáE=6>øNK�D í}@LD78NK�÷�47<�S45UbU�D'ê"47<�D�EYQbì5@�`�47<Y?lQT89ù `�D5K
@LKFEYD'êNUbQ�KF6N@Lé.ö�Z�69@�íÊD7Qb8ãD'QTí�47÷·E=6N@�@ýCO¦@L<=QTí}@�8lEYK}`�D7K�EY4�E=@LKFE �ËøND7UbQbEHG 4'÷1M>@�<Yì>QTS�@
89@EH`�47<Y?>Qb89ùWQ�K=K=ø9@]Khê>G�S45í}OND'<YQb8NùËEY69@·<Yø9898NQb89ù�47÷"ì>Q�éC@�4CS�478C÷�@L<=@L8NSQT89ù1D'8¦éfS�47UTUTD7ê¦45<YD'ð
E=QTì7@1`�47<Y?>Qb89ùÊ4�ì5@�<�EH`�4_<Y47øCEY@LKLACE=69@�8947<YíÊD'U�óu8lEY@�<Y89@E�EY<YD'ü_S1D'8Né�DÉéC@LéCQ�S�D'E=@]é 
hZaB
PJ�Ëÿæú�P�@L<=íÊD789@�8lE��ËQb<=E=øND7U ÿnQb<�Sø9QbE�ûR`a69Q�S�6_@LKFEYD7ê9UTQTK=69@LéÉD1ù7ø¦D'<�D'8lE=@L@Lé}êND78NéC`aQ�é>E=6�4'÷
� B�ê9QbEYK;:�KLö7Z�69@�þløND'UTQbEYD�EYQbì5@a<=@]KFøNUXE�Kh`n@L<=@�EY6ND�ERì>Q�éC@�4CS�478C÷�@L<=@L8NSQT89ù�D'8Né}S�47UTUTD7ê¦45<YD'E=QTì7@
`n45<=?>QT89ù·`�@�<Y@ní�øNS�6fê¦@�EFE=@L<h4�ì7@L< EY69@ 
hZaB%P��Ëÿ#@�ì5@�8�E=6945ø9ù76(E=69@�êND78NéC`aQ�é>E=6}47÷NE=6N@
óu85EY@�<Y89@E�<=45øCE=@_`�D7K1O¦47E=@�8lEYQTD7UbUTGèù5<=@]D�EY@�<Éú%�V�ÎB�êNQXE�K�:'KYûö �ËøND785EYQXE�D�EYQbì5@Ê@ýCO¦@L<=QTí}@�8lEYK
`n@L<=@WO"@�<=÷�47<Yíf@]é_EY4ÊD7KYS@�<=EYD7Qb8�E=6N@²<Y@LD5KF458_÷�45<aE=69Q�KaéCQ �"@L<=@L8NS@5ö

&�oq¹qr·i7oqÂ�r Ì Á�d dfr�|Lm Ì Á�d i7¾ ½ym�vHrYsHm5rYvndfr�|�m ½Æm�vHrYsHmlrYvni'¾
�·df±�x'vHr ����	7À 3�Ã'±'x'vHr�t $t 1�À !·Ã7±�x'vHr�t $t �7��5À  �Ã'±'x'vHr�t $t ���"�À ��Ã'±�x'vHr�t $�t
"]df±�x'vHr ���L�7À "WÃ'±'x'vHr�t $t "�À "·Ã7±�x'vHr�t $t 1��7�]À ��Ã'±'x'vHr�t $t  L�7À 1WÃ'±'x'vHr�t $t
�;3]df±�x7vHr 1�3L�7À ��Ã'±'x'vHr�t $t �'À 1·Ã7±�x'vHr�t $t 1�"��]À ��Ã'±'x'vHr�t $t 1#!'À 1WÃ'±'x'vHr�t $t
"�3]df±�x7vHr ���'�]À ��Ã'±'x'vHr�t $t 3'À �ËÃ7±�x'vHr�t $t 1# �37À !WÃ'±'x'vHr�t $t 1� 7Àq�·Ã'±'x'vHr�t $t
, ¬�¨�-/.�
C® g�z]³�´l|�sHoqtuz]m1z�{¦vH�5rn³�r�|�mWvHoq³�rn|�m>��t�vF|Lml�l|sF�(�7r�p'oX|�vHoqz]m_Ä�i7¾aÇ�z�{ .l¹XrYt�zL{¦pL|�sHoqz]µ5t
tuoqÂ�rYt�À�Á��5r .>¹qr�tW¸�rYsHrfvusF|�mlt�{�r=susHr��è±CrYvÆ¸�r�rYm�d}|�ml~F�lr�t�vHrYs(|�m>���z�su¸h|�x�±CrYvy¸�r�r�mÎoX�5r�m�vHoq~�|L¹
³1|�~=�5oqmlr�t[±lµ5v[p'oX|�vÆ¸�zasHz]µ7vHr�t�j7|Lm(Ì Á�dÑ�+�ng�zL{ 1Ëdf±5oqvHt $th|Lml�1|Lm1oqm'vHr=sHmlrYv�tu�>|�sHr��1vusF|���~
sHzLµ5vHr�|v����1df±lowvHt $t�À


 ÷�ø9UTUaD7SLS47øN85Ef4'÷�EY69@J@ýCO¦@L<=QTí}@�8lEYK�Q�KfD\ì�D7QbU�D'ê9UT@ÉD'E � � T ��ê9ø9E�EY69@�í}4lKHEfE=@LUbUTQb8Nù
`n@L<=@�E=6N@�<=@]KFøNUXE�K�4'÷�KF@L8NéCQT89ù � UT@LKh47÷.é9Q���@�<Y@�8lERK=Q��L@LKhì>Q�D·÷ÅEYO�ö7ç#@�O9<Y@LK=@�8lE�E=6N@LK=@�<=@]KFøNUXE�K
Qb8ÏZ�D'ê9UT@ � ö ó�E(`aQbUTU�ê"@ÉK=@�@�8#EY6ND�E1EY69@_í}@LD78�<YD'E=@Ê4'÷�E=<�D'8¦KH÷�@L<�÷�47<1ê"4'EY6�íf@�E=694Cé9K(QTK
S47í}OND7<YD7ê9UT@Éê9øCE}EY69@�KHE�D'8Né9D7<Yé éC@�ì>Q�D�EYQb458ëQ�K�í�øNS�6ÙUb4�`�@�<�÷�47<fE=6N@ 
hZaB D7K�`�47ø9U�é
ê¦@1@�ýCO¦@]S�E=@]é.ö¦Z�6N@(KFQ ��@�47÷ � Ub@1E=<�D'8NK=í}QXE=E=@LéJíÊD'?5@LK�DÊS�478NK=Q�éC@�<�D'ê9UT@�éCQ �"@L<=@L8NS@�EY4ÊE=6N@
KHE�D'8Né9D7<Yé éC@�ì>Q�D�EYQb458ë4�ì7@L<(EY69@;Qb8lEY@�<Y89@E}<=45øCE=@5ö 4 ø9<ÊS458�	H@LSE=ø9<Y@�Q�K�E=6ND'E}E=69Q�K}QTK}ê"@ð
S�D'ø¦KF@ËE=69@ � UT@ËE=<�D'8NK=í}QTKYKFQT478_E=QTíf@²÷�45<�K=@�8¦éCQb8NùfD�UTD7<=ù5@ � UT@WQTK�í�øNS�6Éù5<=@]D�E=@L<REY6ND'8�E=6N@
E=QTíf@fK=SLD'UT@�478�`a6NQTS�6;EY69@�K=6ND'<Y@LéCðÆEY<YD'üÊS²QT8lE=@�<Y89@�E·<=45øCE=@(êND'8Né9`aQXEY6�ì�D'<YQb@]K�ö9ç#@�é9<YD\`
E=69@;D'8ND7Ub45ù7Gè`aQXEY6ÏE=øN<=ê9øNUb@L85E >Nø9Q�é >N4�` K�478ëUb@L89ù'EY6ëD'8Né E=QTíf@;KYS�D'UT@LK(ù7<Y@LD'E=@�<(E=6ND78
E=694lKF@147÷hE=69@(E=ø9<Yê9ø9UT@�8¦S@�EY69@ >N4�` SLD'8�D'ONO¦@]D'<�EY4_ê"@�K=íf4>47E=6�ö 4 ø9<·þløND7UbQbEYD'E=QTì7@(D78Né
þ5ø¦D'8lE=QbEYD'E=QTì7@�<Y@LK=ø9UbEYK�QT8NéCQ�S�D'E=@·E=6ND'En÷�45<nD'ONO9UbQ�S�D'E=QT478NKnKFø¦S�6_D7KnìlQ�éC@L4>S�478C÷�@L<=@L8NSQT89ù1D78Né
éCQTKFE=<YQTê9øCE=@]é�S45UbU�D'ê"47<�D�EYQbì5@W`n45<=?>QT89ùNACEY69@(@ �"@]S�E�K·47÷�EY69Q�KÉî=89@EH`�47<Y?_EYø9<=êNø9Ub@L8NS@]õÊ4�ì7@L<
KF6ND7<=@]é>ðyE=<�D�ü_S·<Y47ø9E=@LK�89@L@Lé9KaE=4}ê¦@WE�D'?5@�8JQb8lE=4_D5S�S�47ø98lELö




�8947E=69@L<�Qbí}O"47<=EYD785E�÷�D5S�E=45<�Q�KaUTD'E=@L8NSG5A9`a69Q�S�6JQ�Kaì5@�<YG_Ub4�`æQT8;D78 
hZaB PJ�ËÿËö9Z[4
E=@LKFE·EY69@f@ ��@LS�E²4'÷hEY69QTKË÷�D5S�E=45<·`�@(O"@�<=÷�47<Yí}@LéJE=@]KHE�K²478;E=6N@fKFEYD7<FEYø9O�4'÷�EY69@ 5·@E�K=SLD'O"@
ê9<=4�`�K=@�<]A9ê"4'EY6�Ub4CSLD'UTUbG;D'8Né�<=@Líf47E=@LUbG�ú�I�QTù7ø9<Y@ � û�ö�Z�69QTKËU�D�EFEY@�<ËQb8>ì745Ubì5@LK�EY69@�K=@�8¦éCQb8Nù
4'÷ íÊD'8>GÊí}@LKYKYD'ù7@]K�47÷[éCQ �"@L<=@L85E�K=Q��L@LKnê¦@�EH`n@L@�8ÉE=69@²EH`�4�K=QXEY@LKLACQXE�E=6>øNK�QTUbUTøNKFE=<�D�E=@]K�Qb8JD
KFQTí}O9Ub@W`�D\GÊKF45íf@²4'÷[E=69@WO"@�<=÷�47<YíÊD'8NS�@ËQ�K=K=ø9@]KnQT8>ì745Ubì5@LéÊQT8Jé9QTKFE=<YQbêNøCE=@]é�S�47UTUTD7ê¦45<YD'E=QTì7@
`n45<=?>QT89ùNö

1 2 3 4 5 6 7 8 9 10

NUMBER OF TRIALS

30

40

50

60

70
ST

A
R

T
U

P 
T

IM
E

(s
ec

)

ATM
Internet
mean_ATM
mean_internet

stnd deviation in case of ATM = 0.92 sec

stnd deviation in case of internet = 3.55 sec

Time to start up Netscape

')(+* ® 
C® g�zL³�´>|�sHoqtuzLm}zL{ �nrYvHtu~�|�´Cr�t�vF|�suvHµ5´�{�z�snÌ[Á�dÜ|�m>��½Æm�vHrYsHmlrYv�À5Á��5r�vy¸�z²sHz]µ7vHr�tR|�sHra|�t
�7r�tu~YsHoq±Cr��foqmfÁ�|L±5¹Xr 1

� ��� � �H= % 2�F87H<*+ D ./, DE7�)V,/78DE= 2�, ,��H= B':1* .

Z�69@1ò�ÿ�5=7RZ�O9<Y4
	H@]S�Ea`�D5KaS458NS@LQbì5@Lé�ê¦@�÷�47<Y@ËEY69@1S458NS@LOCE�4'÷�E=6N@(ñWòaóHô `�D7KaéC<�D\`a8
E=4ËE=69@�Qb8lEY@�<Y8ND�EYQb458ND'UlS47í}í�ø989QbEHG7ö�^�4�`�@�ì5@�<.EY69@n`a6N47UT@R89@�EH`n45<=?>QT89ù·D'8¦é1O9<Y4CS@LKYK=Qb89ù·4'÷
òaÿ�5 7RZ�Q�K�êND7K=@Lé�458(D�í}4CéCø9U�D'<�KFE=<YøNS�EYø9<=@5ALù547QT89ù�÷�<Y47í UT4CS�D'U5E=4Ëù7UT47êND7UlD78Né�QT8NéCQ�S�D'E=@LK
SUT@LD'<YUTG(EY69@ËS�478NK=QTé9@�<�D�E=QT478¦K�E=6ND'E�`�@·éCQ�KYSøNKYKRQT8�M>@]S�EYQb458NK��ËD'8NéM�Nö5çá6¦D�En8N@�@LéNK�EY4(ê"@
KFø9ONO9UbQT@Léè÷�45<ËEY69Q�KWE=4;ê"@_D�`�47<Y?>Qb8NùÉí}4CéC@�UyA�Q�K�D�<Y@�UTQ�D'ê9UT@�U�D\G7@L<W4'÷ní}Q�é9éCUT@�`�D'<Y@fE=6ND'E
S�D'8 éCQb<Y@LSE=	H45êNKf478 EY69@�UT4CS�D7U�ñWòaóHô²K�E=4#S@�8lEY<=@]K(47÷·S47í}O9ø9EYD�EYQb458ND'U�O"4�`n@L<LA[@7ö ùNö�D
<=@]KF45ø9<YS�@·ê9<Y47?5@�<]ö 
·UTK=4NA>EY69@�<Y@W89@�@]é9K�E=4}ê"@�KF45íf@Wí}@LD78NK�4'÷²î=S4lKHEYQb8Nù5õ�EY69Q�Ka`n45<=?ÊD78Né
D7é9éC<Y@LKYK=Qb89ù �Ë4>M�QTKYKFøN@LK·ú�÷�47<RD(S47í}í}@�<�SQ�D'U � <=í E=øN<=8ND7<=45ø98Né�E=QTí}@·íÊD\G(ê"@ËS�<=ø¦SQ�D'UCEY4
íf@L@E�EY69@�QT<RS�478lE=<�D7SEYK�û�ö'Z�69@aQ�K=K=ø9@a47÷�S�45KFE=QT89ùWQTK�EYD'?5@�8fø9OÊQT8ÊMC@LS�EYQb458 �9ö7Z�69@�þlø9@]KHEYQb458
4'÷hD�<Y@LK=47øN<YS�@Ëê9<Y47?5@�<�QTK·DfK=ø9ê�	H@]S�Ea÷�45<�÷�øCE=ø9<Y@�`�47<Y?"ö

� � �nÝ� ��	ËÚ>Ø��RÝ%ÖhÝ�� 4-	a× 	 6 � � �HÖhÝËÚ

·K�çáQTUbUTQTD7í 47÷ 4 S�SLD'í O"47QT8lE=@]é(45øCE�Qb8�E=6N@ ����EY6fS�@�8lE=øN<=G5A�QXEhQ�K�êND7é}KYSQT@�8lE=Q � S�O9<�D7S�EYQTS�@
E=4�QT85EY<=4CéCø¦S@�D²E=@L<=í ø989UT@LKYKhQbE�69@�UTONKhEY4�<=@]éCøNS�@�D78Né}SU�D'<YQX÷�G(E=69@ËK=S�Qb@L85EYQ � SaéC@LKYS<YQbO9E=QT478
4'÷�O969@�8N47í}@�8NDNö�
�8�45ê�	H@LSE=QT478#E=4;EY69@ÊE=@L<=í îFí}QT89QXðHñWòaóHô²õ�D7KWøNK=@Lé#69@L<=@Ê`�47øNUTé#ê"@
E=6ND'E�EY69@�<Y@ÉQ�K�KYS�D7UbQT89ù#D�EfD7UbU�UT@�ì7@LUTK�478ÏE=69@�ñWòaóHô�A�6N@�8NS�@ÉEY69@ÉEY@�<Yí îFí}Qb8NQXðHñWòaóHô²õ
QTKaí}@]D'89QT89ù7UT@LKYKLö 4 ø9<·D'<Yù7øNíf@L8lE�QT8;E=6NQTKaO¦D'O"@�<�Q�K�E=6¦D�EaE=6N@�<Y@�QTKËD�8¦D�E=øN<YD7U KHEY<=ø¦S�E=øN<YD7U



K=SLD'UT@�÷�47<�D�í}QT89QbðuñWòaóHô�A�<Y@�U�D�E=@]éWE=4ËE=6N@n`aQ�éC@�<hñWòaóHôáD5K[D·íf4CéCøNUTD7<�KFE=<YøNS�EYø9<Y@7ö\I[QT<�KHEYUbG
E=69@fí}Qb89QbðHñWòaóHô KF6N47ø9U�é�<Y@�U�D�E=@(E=4;D_OND7<FEYQTS�ø9U�D'<]A"éC@ � 89@]é.A�89@EH`�47<Y?>Qb89ù�S47í}O9UT@ý.ö�ç#@
KFø9ù5ù7@]KHE�EY6ND�E�D_ù54>4>éÎS�D'8¦éCQTéND�E=@�QTKWDÉíf@�E=<Y47O"47UTQXE�D'8ÎD7<=@]DÊ89@�EH`n45<=?J47<²DÉ894CéC@�478ÎD78
Qb8lE=@L<YS�478lE=QT89@L85E�D'UNñWòaóHô�ö>Z�6lø¦K�E=69@·ífQT89QbðuñWò�óHô `aQTUbU¦6ND\ì7@aD'8ÊQT8lE=@L<=8ND7UNKFE=<YøNS�EYø9<=@5ö'ç#@
E=69QT89?JE=6ND'EËíÊD'8>G;D7SLD7éC@LífQ�S�K=ø9O¦@L<YS�47í}O9øCEYQb8NùÉS@L85EY<=@]K·D7<=@�UTQb?5@�UTGÉEY4ÉéC@Lì7@�UT47O�QT8�EY69QTK
`�D\G5ö]Z�69@LG1S�D78(KHE�D'ê9QTUTQTK=@REY69@�QT<[÷�ø98NéCQT89ùWê>G²ø¦KFQT89ùËE=69@LQb<hK=O¦@]SQ�D'UTQTKFE[@�ý>O"@�<=E=Q�K=@REY4²D'EFE=<�D7SE
Qb8NS�47í}@�÷�<Y47í%Ub4CSLD'U�QT8NéCøNKFE=<YG7ö¦óu8�DÊUT@LKYK·þløND'8lEYQ � D7ê9UT@W÷�D7K=69Qb458�ANê>GJO9<Y4�ìlQ�éCQT89ùÊKF@L<=ì>Q�S@]K
E=4ÊK=S�6N4l45UTK�D78Né�S�Qbì>Q�SW47<Yù5D789QTKYD�EYQb458NKhEY69@�GJS�D78�69@LUbO�E=4ÊíÊD7?7@ËE=69@1K=O¦@L8NéCQT89ù}4'÷�O9ø9ê9UTQ�S
íf4589@�G;í}47<Y@1O"47UTQXEYQTSLD'UTUbG�D5S�S@LOCEYD7ê9UT@7ö 
·8Î@�ýCD7í}O9Ub@(4'÷hE=6NQTK²KF45<FE²4'÷RS�478NK=QTé9@�<�D�E=QT478 A9QTK
E=69@}KFQbE=QT89ùJ4'÷RU�D'<Yù7@�K=SLD'UT@fS�47í}O9øCEYQb89ù�<=@]KF45ø9<�S@LK·Qb8è<=@Lù7QT478NKË`a69@L<=@�QXEWQTKWéC@]KFQT<�D'ê9UT@1EY4
KHEYQbí�ø9UTD'E=@�@]S478N47í}QTS²D'8¦éJK=4CSQ�D'U.éC@Lì7@�UT47ONíf@L8lELöNZ�69@�IN@LéC@L<YD7U M>`aQTKYKaK=ø9O¦@L<YS�47í}O9øCEYQb8Nù
S@�8lEY<=@(ÿ�MNÿ�M�Q�KaD'8;@ý9D'í}O9UT@	���0� ��ö

4 E=69@L<1<=@]D7K=478NKW`a6>Gè`n@_ON<=@]éCQTSE�E=6ND'E(894CéC@]K1478#EY69@ÉS45í}O9øCEYD'E=QT478ND7U�ñWòaóHô D'<Y@
UbQT?7@LUbG�E=4�6ND\ì7@·D1í(ø9UbE=Qbð�S�47í}O"4789@L85E�KHEY<=ø¦S�E=øN<=@�47÷.E=69@²K=SLD'UT@�`�@ËéC@]K=S�<=QTê¦@·69@�<Y@7AlQb8>ì547UTì7@
E=69@�QT8NS<Y@LD5KF@]éÉON<=45êND'ê9QTUTQXEHGÊEY6ND�EË89@�` D'<�S�69QbE=@LSE=ø9<Y@LK�D7<=@WUTQb?5@�UTG_E=4Êê"@W÷�ø98Né9@Lé�D�E·K=QbE=@LK
E=6ND'E�6ND\ì5@ÊO9<=4�ì5@�8�@ýCO"@�<=E=Q�KF@�D'8Né D�S�<=QbE=Q�S�D7URíÊD7KYK147÷a@ýCO¦@L<FEYQTK=@7ö�òaø98N89Qb8NùÎDÎñWòaóHô
894CéC@·<Y@Lþlø9QT<=@]Kh@ýCO"@�<=E=Q�KF@·Qb8_8N@EH`�47<Y?lQT89ù¦A'6ND'<�éC`�D'<Y@aKFø9ONO¦45<FE]A5íÊD'QT8lE=@L8ND'8NS�@a4'÷�QT8C÷�<�D7KFð
E=<YøNS�EYø9<=@5Ah47O"@�<�D�EYQb89ù#KFGCKFE=@Lí}KLAhO9<Y47ù5<YD7ífí}QT89ùNA�8>ø9í}@�<YQTSLD'U�í}@EY694Cé9KÊD'8NéëOND'<=E=Q�SøNUTD7<
K=S�Qb@L85EYQ � S(éCQ�K=S�QbONUbQT89@LKLö"çè@�<=@�E=ø9<Y8�E=4ÉE=69@fD'8ND7Ub45ù7G�4'÷hE=6N@�ù5<=4�`�EY6J47÷�ÿn69Q�S�D'ù54ÉD7KËéC@ð
K=S�<=QTê¦@]éÎQT8ëÿn6ND'O9E=@�<	�}47÷ � � ��ö 
�UTU�Qb8¦éCøNKFE=<YQTD7UbQ�KF@]éèK=4CSQT@EYQb@]K�éC@�ì5@�UT47O�SQbE=QT@LKW478#íÊD�	H45<
Qb8C÷�<�D7KFE=<YøNSE=ø9<Y@;894CéC@LK_D78Né E=69@�é9@�ì7@LUb45O9í}@�8lE_4'÷�D�SQbEHGëQT8>ì747UTì7@]K}D#÷�@�@Lé9êND7S�?ÏUT4>47O�ö

·KfO¦45O9ø9U�D�EYQb458 D'8¦éÏQT8C÷�<YD5KHEY<=ø¦S�E=øN<=@�QTKÊD'EFE=<�D7SE=@]é�E=4�D�EY<YD78NK=O¦45<FE�D�E=QT478ë894CéC@7A�í}47<Y@
Ub4CS�D7U.Qb89÷�<YD5KHEY<=øNSE=ø9<Y@WQTK�8N@�@Lé9@Lé�E=4ÊK=@�<Yì7@²E=69Q�KLA9`a69Q�S�6JD'EFE=<�D7SEYK�í}47<Y@WO¦45O9ø9U�D�EYQb458JD78Né
Qb8C÷�<�D7KFE=<YøNSE=ø9<Y@7ACQT8�D�O"45K=QbE=QTì7@²÷�@�@]éCêND7S�?ÉUb4>47O ö

çè@�ê¦@LUbQT@�ì5@1E=6¦D�E²E=69@L<=@�QTK²KHEY<=4589ù_@LìlQ�éC@L8NS@(E=6ND'EË894CéC@]K·458�E=69@ÊñWòaóHô `aQbUTU�89@�@]é
E=4}ê¦@�47÷�D}S@L<FE�D'QT8JK=Q ��@�D'8NéJS45í}O9Ub@�ýCQXEHGÊEY4}ê¦@1K=@�Ub÷Åð�K=øNKFEYD7Qb89QT89ù¦ö>Z�6N@�<Y@²`aQTUTU S@L<FE�D'QT89UbG
ê¦@�ñWòaóHô KHEY<=ø¦S�E=øN<=@_ê"@�UT4�`ÜE=6NQTK}K=Q��L@_ê9øCE}QXE}`aQTUbUnE=@L8Né EY4èD7KYK=4>S�QTD'E=@_`aQbE=6 D�íÊD�	H45<
ñWòaóHô 894CéC@5ö5Z�69@²ñWòaóHô 894CéC@�SLD'8Ê<Y@�ù5ø9UTD'E=@aD'8}45<=ùlD'89Q �LD'E=QT478ND7Ul<Y@�ù5Qbí}@�EY6ND�ER@L8ND'êNUb@]K
ífQ�é9éCUT@�`�D'<Y@7A�K=øNS�6ÎD7KË<Y@LK=47ø9<�S@1êN<=45?7@�<�KLA9E=4;D7SLS@]K=K·QXE�KË<Y@LK=47øN<YS�@LK�458�ê"4'E=6#KFøNêCðy8N4>é9@
D'8Né K=ø9O"@�<=ðy8N4>é9@èKYS�D'UT@LKLön:�@�EH`n@L@�8 K=øNS�6 894CéC@]K�AnE=69@L<=@èQTK;D U�D\G7@L<É47÷1O¦45UbQbE=Q�S�D7U²D78Né
47<Yù5D'8NQTKYD�EYQb458ND'UNS�47í}O9UT@ýCQbEHG_D'8Né�éCQXü_S�ø9UXEHGÉ4�ì7@�<�D'8¦éÉD'ê"4�ì7@·E=69@ËE=@]S�6989Q�S�D7U�S�6¦D'UTUb@L89ù7@]K
Qb8>ì745Ubì5@Lé.ö

Z�69@�`n45<=?W`�@�é9@LKYS<YQbê"@�69@�<Y@n458(EY69@aK=SLD'UT@�4'÷¦45ø9<�í}Qb89QbðHñWòaóHôáQ�K�69@�UTO9QT89ù²E=4�SU�D'<YQX÷�G
KF45íf@�47÷�E=69@]KF@1Q�KYKFø9@]K�ANê¦47E=6�EY@LS�6989Q�S�D7U D'8¦é;47<Yù5D'8NQTKYD�EYQb458ND'Uyö>çè@(K=@�@L?_EY4_47O"@�8�D_é9QTD'ð
Ub45ù7ø9@Ë`aQXEY6�47E=69@L<�S�@�8lE=<Y@LKn`a694f<=@]S47ù589Q ��@aEY69QTK�í}QT89QbðuñWòaóHô S�478NS�@�OCEaD7Knê¦@LQb8Nùfø¦KF@�÷�ø9UÆö
çè@1D7<=@²@�8NS�47ø9<�D'ù5@Lé_E=6ND'E�EY69@�`�47<Y?_éC@LKYS<YQbê"@Lé�69@L<=@WQ�K�E=4Êê"@WS�478lE=QT8>ø9@Lé�ì>QTD}DfíÊD�	H45<
7�ø9<Y47O"@LD78 �·89Qb458�O9<Y4
	H@LSELA 7 �·ò 4 ñWòaóHô�A9`a69Q�S�6�D'QTíÊK�E=4ÉS�47898N@LS�E�íÊD
	H47< 7�øN<=45O¦@]D'8
KFQbE=@]Kn@]D7S�6�4'÷ `a69Q�S�6�S�47ø9U�é�ê¦@²<=@Lù5D7<YéC@]é_D7K�6ND\ì>QT89ù1EY69@Wí}Qb89QbðHñWòaóHô KHEY<=ø¦S�E=øN<=@WD7K�éC@ð
K=S�<=QTê¦@]éÉ6N@�<Y@7ö9Z�69@�K=@EFEYQb8NùføNOJ47÷�DÊñWòaóHô KFE=<YøNSE=ø9<Y@�D7S<Y45KYKRE=69@ 7Rø9<=45O¦@]D'8 ��89QT478JQTK
4'÷.OND'<=E=Q�SøNUTD7<hQb8lE=@L<=@]KHE�QT8}E=6N@·S4585EY@ý>ER47÷�D�ù5Ub45êND'UNñWò�óHô(A>KFQT8NS�@�E=69@=7Rø9<Y47O"@LD'8	�·89Qb458
QTK1D�÷�@]éC@�<�D�EYQb458è47÷nO"47UTQXEYQTSLD'UTUbGèQb8Né9@�O"@�8NéC@L8lE(KHE�D�E=@]KW`aQXEY6�8ND�EYQb458ND'U�÷�ø98¦éCQb8NùÎS45ø98NSQTU�K
÷�47<�K=S�Qb@L8lE=Q � S(<Y@LK=@LD7<YS�6 ö"Z�69@L<=@fQ�K²D7UTK=4;D�KFE=<Y4789ù�@�í}O96ND5KFQ�K²Qb8èE=6N@ 7 � I�Qb÷ÅE=6 I9<�D'í}@�ð
`n45<=? ���/� �¦458ÊQbí}O9<Y4�ì>Qb8Nù�E=69@²þløND'UTQXEHGf4'÷.UTQX÷�@Ë÷�47<�7 � S�QXEYQ��L@�8NKLö>Z�6lø¦KhE=6N@·UT4>SLD'U"D7K=O¦@]S�EYK
4'÷�E=69@�í}QT89QXðHñWòaóHô D5KaéC@LKYS<YQTê¦@]éÉQT8�M>@LSE=QT478 8�ê¦@]S47í}@Wì7@L<=GÉ<=@LUb@Lì\D78lELö



3
��aÝ���� ���8���J� Û � Ýn×9Ú

Z�69@fD7øCE=6N47<�K·D'<Y@(ù5<YD'E=@�÷�ø9U EY4�D7UbU[E=694lKF@�`a694;S478lEY<=QTê9øCEY@Lé;EY4_E=6N@féC@]KFQTù78èD'8NéèéC@�ì5@�Ubð
47O9í}@�8lE_47÷ËEY69@�<=@Lù7Q�KHEY<YD'E=QT478ÙKFGCKFE=@�í°D'8Né EY<YD5éCQb8Nù#O"4>47UyA�@LK=O"@LSQ�D'UTUTGëP�69QTUËMlEY<=QT89ù5@�<]A
ñ²@�4V� � D789@7A8�·Q�S�EY47<YQTD�P�@L8989QT89ù'EY478ÏD78NéÏ3547698Ïò�D\`aUTQT8NK�ö�Z�6ND'8N?>K1E=4#I9ø9í}QT@;ÿn45KFE=@L8
÷�47<aO9<Y4CéCøNSQT89ùfE=6N@ � ù7ø9<Y@LKLö

à � 4 � 6 � Ý���[Ú

�LÀ�½FÀ &5z]t�vHrYs�|Lml��gnÀ��ar�tuturYsH¹q³1|LmNj[r��5owvHzLsHt�À��	��
����������������
������! #"%$'&(��)* �
,+.-/&#01�(�("2�� �3
�4 5$4�')768"2���9-:"2���;
=<LdfzLsH¶\|�m>��|Lµ7{�³1|Lm5mf��µl±5¹qoXtu�5rYsHt�j>½Æml~]Àqj>i5|�m)&5sF|�ml~�oqtu~�z7j9g�|L¹qow{�z�sHmloX|7j.���]��	

1�À &lz�sn�+��d �7rYvF|Loq¹qt�tur�r�k�en�É��vuvH´�? $#$¸h¸h¸aÀ r�´5³}À z�sHml¹ÅÀ ¶]zp $�´'p'³ $�´'p'³ �5z]³�r]À ��vH³�¹
�'À2/ �5¶]|�s ¼ |�±5sHoqr�¹Åj7dfoq~F�>|LrY¹Cenr�tu~F�¦j]Á��lzL³1|Lt�@�r�oqtur�¹Åj�en|LoqmlrYs��ar�¹q¹qrYs�j5A ¾�oqt�vusHoq±lµ5vHr���g�z]³�´5µ5vu»
oqml¶WoqmÊ|²�5rYvHrYsHzL¶]r�m5z]µltR~�zL³�´lµ5vHoqm5¶²r�m'p'owsHz]ml³�rYm'vBA7oqm)�[|Ltutuoq¹¦Ìn¹qrY�5|Lml�7sHzpCj 1\|�~=Ã(¾�zLml¶\|susF|
Ä /[�7t�À ÇCA eRr�~�r�m�v[Ì��7p]|�ml~�r�t�oqm1�.|�sF|�¹q¹XrY¹���owsuvHµ>|�¹Cd}|L~F�loqm5rn|�m>�1dfr�tutH|�¶]r��.|Ltutuoqml¶�½ym�vHrYsu{�|L~�r=AXj
�¦r�~=vHµ5sHr �nzLvHr�t�oqm_g�z]³�´5µ5vHrYsni'~�oqr�ml~Yr]jCi'´5sHoqml¶LrYs�jN���]��	7jl´l´���	03»F��	�	'À

�7À�Ð·ÀD�az]oX�7r]j rYv)|L¹ÅjDEGFH�JI�)K6L
2MN-/&#010O�� ��!-L)P"2��&= N�Q�4I��8)P�LRS$'&��T)U��
V":
��;&V37
� �
�&=��6
�9)=�')=�W��
V�X-/&K0Y�(�("2
V�Z-[�Q��6�"2
V�,\^]9"/)[01�(�Åj 1\|L´l|Lm Ì�vHz]³�oq~ /�mlr=sH¶Lx
enr�tur�|�sH~F� ½ym5t�vHoqvHµ7vHr]j
��vuvH´_? $�$tutu´¦À Ã\z]³1|'À (u|Lr=sHo�À ¶Lz5À (�´ $�r�m $�t�vF|L³�´5oÅÀ ��vH³�¹

"�ÀaÁ��5rW�aghg�Ì�d ¶LsHzLµl´Ê³1|Loqm�vF|Loqm_�loq¶L�l¹wx'»�vHµ5mlr���³�z'�5r�¹qt�z�{ ¶]¹qz]±l|L¹.z�~�r�|�m�~YoqsH~Yµl¹X|�vHoqz]m�?9tur�r
k�en����vuvH´_? $#$¸h¸h¸aÀ tuz�~]À tuzLvHzLm¦À |L~]À µ5Ã $�1]eR¾ $]�aghg�Ì�d%$¸�rY¹X~Yz]³�r]À ��vH³�¹

 'À%���� ( ��� (3	Fa`bEc�2 5"2
��')7-/"L�!d7
,�eROf�-��;&76L6g�����L�� (3%)� �MYh�
,�L01)["�jP�WÀ Á�|�x7¹qzLs�j>ghi5ÌRe Á¦r�~=�5mloq~�|�¹
enrY´CzLsuv�jN���]�L�7À>ÌnpL|Loq¹X|L±l¹qr�|vnkne��É��vuvH´_? $�$�¸h¸h¸aÀ ~YtH|�s�À ~Y{�t�À |�~]À µlÃ $�t�vF|�0 $vF|�x7¹Xz�s

!�À�iCÀ\��oq~=Ã'¹qr�t�j &�À�g�z]t�vHr�mNj�15ÀK@[sHz�z]Ã\rLj�/hÀ ¼ |L±7sHoqr�¹Åj7d�À'dGiµ5¹q¹Xr=s�j7d�À\eRr�tu~F�¦j\i9À'�nsF�9jK�	�(
H���'&7I#j
�4
[0Y6g)( 5M%"��k
C6�&#�e�("2��&= �6l&($k"V�5
�0m
V":)[-�&=01���#"2�� �3n
[o��7
��L��01
� �"H�Q p]_q�r[r7joqm}d}|�sHoX|Lm>@[µl±>|�ÃCj
Ð�|�³�ob�7r��WÌ�{�tH|sH³1|LmlrYtu�¦j\eRz�x ¯ oq¹q¹qoX|L³�t�j(@�zL±�Ð�rYsuvHÂY±CrYsH¶]rYsnÄ / �5t�À Ç�Ð���g �áÄ /�µ5sHzL´CrÇ 1�3�303
��sHz�~Yr�r��5oqm5¶]t�jC�Nr�~YvHµ7sHr ��zLvHrYtRoqm_g�zL³�´lµ7vHrYsRi7~YoXrYml~�r]jCi7´7sHoXm5¶]rYs�j�1 30303'jC´l´ 101�»y�'�

	'À�¾�r=vF|Loq¹qtnz�{�vH�lr ¼ ¹qz]±5µlt�´5sHz�(�rY~YvR~�|Lm}±Cr�{Tz]µ5m>�f|vRk�en����vuvH´_? $�$�¸h¸h¸aÀ ¶]¹qz]±5µlt�À zLsH¶
�'À�¾�r=vF|Loq¹qtnz�{�vH�lraknmloq~�zLsHra´7sHz�(yr�~Yvn|�sHr�|vRk�en����vuvH´_? $�$�¸h¸h¸aÀ {�ÂY» (�µ5r�¹qoq~=�NÀ �7r�$�µ5mloq~�z�sHr
��37À 17À d�À_@[sHz�zLÃ\rW|�m>�_��À�1\|L~Yz]±¦jNr��7owvHzLsHt%��qtsbuH���(u�o(�(��&7� "2�� �3Ov1F�q�sw�Q >)� pua �3[�� �
�
,�L�� (3
qn&= �6���� "/)[ �-VR�ua �dK���;&7 (0Y
� (".Á"r�~F�loq~�|L¹¦enrY´CzLsuvHt�|Lml�}�.|L´Cr=sHt�À
i7r�r�k�en�t?7��vuvH´_? $�$�¸h¸h¸aÀ ³1|�m¦À |L~LÀ µ5Ã $]d �ng $sHr�tur�|�sH~F��$sH~YmlrYv $

�L�]À &�À�g�z]t�vHr�mNj 15À d�À�@ sHz�z]Ã\rJ|Lm>�Ïd�À Ì�ÀR��rYvuvHoq´l�lr=sx�2 5d#
V6�"2�e3K)B"2��&= y"�&*0m)=zK
{I�
P68"1�_62
{&($
| ](hm+%�e"2�����Q3=��
[}~-�
� 9-/Rn½Æm(��sHz�~�rYr��5oqml¶Lt�zL{�½ /)/ /�½ym�vHrYsHml|�vHoqz]ml|L¹¦g�z]m7{�rYsHr�m5~�r�zLm}g�¹qµlt�vHr=s
g�z]³�´5µ5vHoqml¶7j>dfrY¹X±CzLµ5sHm5rW���]�L�7j 1��]�=»-1�1'�

�;1'À·d�À�g�z�z]´CrYs�jRr��7oqvHz�s>s�
�"2+�&7�Lz7j��C�2��
V #"2
2My`O�!6��9)P���e�B)B"2��&= y�Q �"��k
mqn�!�e ��!-L)P�Cub (d#�e�'&[ �01
V #"
/ tu´5owsHoqv /�ká�.sHz�(yr�~Yv�À
tur�rak�en����vuvH´�? $#$¸h¸h¸aÀ ³1|LmNÀ |L~]À µlÃ $Ld ��g $´5sHz�(�r�~=vHt $ �a� ��½�g!/ $

���7À�Á��5r �Y� g�zL³�³²µlm5oq~�|�vHoqz]m5t |�m>� g�zL³�´lµ5vHoqm5¶ g�|L³�´ oqt �7r�tu~YsHoq±Cr�� |�v
k�en�t? $�$�¸h¸h¸aÀ ~�tu~�t�À ~=��Ä�{Tz]¹q¹qz¸Ù¹qoXm5Ã't�{TzLs / �5µl~�|�vHoqz]m>Ç=À

��5Àa¾�rYvF|Loq¹qt�zL{�vH�5r /�k ½�i5Á g�|L¹q¹�{�z�sf�.sHz]´CzLtH|L¹qt~�2 9$W&[�20Y)B"2��&[ y]5&P-���
/"2R>��
:-/�� �&[�!3[��
,6%Fa�;&[j
3��8)P010O
�|vnkne��É��vuvH´_? $�$�¸h¸h¸aÀ ~YzLsF�5oqt�À ¹qµ�$oXt�v $


