
 
 

Approved for public release; further dissemination unlimited 

Preprint 
UCRL-JC-142268-REV-1 

Creating ensembles of 
decision trees through 
sampling  

 C. Kamath and  E. Cantú-Paz   

This article was accepted for publication in the Proceedings of the 
33-rd Symposium on the Interface: Computing Science and 
Statistics, Costa Mesa, California, June 13-16, 2001   
 

August 15, 2001 
 

 
 

 

Lawrence
Livermore
National
Laboratory

U.S. Department of Energy



 
 

 

 

DISCLAIMER 
 
This document was prepared as an account of work sponsored by an agency of the United States 
Government.  Neither the United States Government nor the University of California nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for 
the accuracy, completeness, or usefulness of any information, apparatus, product, or process disclosed, 
or represents that its use would not infringe privately owned rights. Reference herein to any specific 
commercial product, process, or service by trade name, trademark, manufacturer, or otherwise, does 
not necessarily constitute or imply its endorsement, recommendation, or favoring by the United States 
Government or the University of California.  The views and opinions of authors expressed herein do not 
necessarily state or reflect those of the United States Government or the University of California, and 
shall not be used for advertising or product endorsement purposes. 
 
This is a preprint of a paper intended for publication in a journal or proceedings. Since changes may be 
made before publication, this preprint is made available with the understanding that it will not be cited 
or reproduced without the permission of the author. 
 
 

This report has been reproduced 
directly from the best available copy. 

 
Available to DOE and DOE contractors from the 

Office of Scientific and Technical Information 
P.O. Box 62, Oak Ridge, TN  37831 
Prices available from (423) 576-8401 

http://apollo.osti.gov/bridge/ 
 

Available to the public from the 
National Technical Information Service 

U.S. Department of Commerce 
5285 Port Royal Rd., 

Springfield, VA  22161 
http://www.ntis.gov/ 

 
OR 

 
Lawrence Livermore National Laboratory 

Technical Information Department’s Digital Library 
http://www.llnl.gov/tid/Library.html 

 
 



���������	��

����

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

�

02143658789;:=<>3@?A3CB@36DE1
F 9;:HGI<&0J3C5KDMLN	O�P 3CQ

02RS5KDERT9VUXWY9[Z+\8\8]H:=RT7_^	GS:HRT5KD;:=`4Ga02WYBb\ N D;:H58c
d 3feV9;RT5gGTR d :ihYRS9;BbWY9;RAj+36DE:=WY543C] d 36k!WY9;36DEWC9ml

Ponqprnts Wvu�wYxYwgy d O�zC{g|
d :=hCRT9;BbWY9mRCy�02Z~}C� zYz"|

<636B�36D;1t�Y��]H]=58] n cYWvh�y�Gf3C5KD N \43CQ | ��]=]H58] n cCW�h

���Y�������f�;�
�����������#�g�m�X��������� �m¡¢¡¢�¤£f���¥�X���;�¦���f§¨� ���¥�X��¡#�X©f����¡¢� ªm�T�¤£f���m�I��� «#¬¨�X��­E��«#���I�X¡-���

�¥����®¨�¯�m��°����m�A±v�²�m±S�¯�¥� �S��§�±I°�ªm�X���t���Tª+�m�A���S¡¢��«-±S�����¥³����´�¥¡¢¡¢�¤£f���X¡*�¥�f§�©f��­����Tª
�X©S��«µ­;�m�X�!³q�m�4�X©S��«#�;¡¶�8¬v�;¬T®S� �¥�t��� �m¡¢¡�·	¸8©S� ¡4¬T�m¬v���4³q�I��®T¡¢��¡4�;�2���T¡¢��«o±T����¡8�¥³K§S�º¹
��� ¡¢���m���¢�X����¡g�X©f���8���X�����X�����X��§#�t���X©��»�¯�m�T§S�;«#��¼���§�¬S�X�I����§¨®S�X�!±f�m¡¢��§*�m�*¡X�m«#¬T�����Tª¨·
�!�m�T§S�m«#� ¼��¥�X���;�����m��±v�#���I�¢�X��§S®T����§�±I°+®S¡¢���TªJ�¯�m�T§S�m«½¡X�¥«#¬T����¡¾�m³4�X©S�*�¢�¯�¥���T���Tª
§S�¥�¯��¿À�m¡4���J±f�¥ª;ªm� �Sª��m�t±v�I�m¡¶�X���TªIÁ4�¥�f§��X®S�T�S� �Sª��¾���;��­E���I�X���;�T�m�v�¢�X����¹i±S®T��� §S���Tª-�m�¤¹
ªm�m�X�¤�X©T«JÂ>�¥��±�°2�¯�m�f§¨�;«#��¼����Tª��X©T�o� �T§S®S���X���;�+�m��ª;�¥�X���X©S«Ã�¤�X¡¢���¤³H·*¸8©S�-�;±�Ä¶�����X��­E�#�m³
�X©S��¡¾¬T�m¬v���o��¡¾�X�V§¨��¡¢���X��±v�*�;®¨�¾£S�X¡¶�¾��Å¨¬v���X�����T����¡¾�t�¤�X©A�J�T��­E���"�¯�¥�f§S�m«#��¼���§+�¢�X���
���T§S®T�º�X� �m�Æ«#���X©S��§��X©T�¥�*®T¡¢��¡2�
¡¢®S±S¹i¡X�m«#¬S���J�m³»���S¡¶�¯�m�T����¡2���²�
�T��§¨�J�X��§S���X�º�¢¹
«#���S�*�X©S�*¡¢¬T���¤��·�Ç�®S�o��«#¬T�¤�X�����¥�8�X��¡¢®T�¤�X¡-¡¢©S���È�X©f�������S¡¢��«-±S� ��¡-ª;���T���¯���X��§�®T¡¢���Tª
�X©S��¡»�m¬S¬S�X�E�¥�º©É°¨� ���´§V�X��¡¢®T�¤�X¡»�X©f�����¥�X�-���;«#¬v���X�¤�X��­E�����+�m����®S�¯�m�º°��¥�f§V¡¢®T¬v���X���m�����
���;«#¬T®¨�¯�¥�X���;�T�m�����m¡¶�!�X�o±v�I�;¡¶�X���Tª*�¥�f§2±T�mª;ªm���TªS·

Ê Ë�ÌJÍgÎ4ÏVÐAÑ�Ò�Í4Ó�Ï²Ì
ÔtÕ6Ö¯×mØ�Ù�Úq×mÖ[Û¨Ü*Ý�ÚßÞ¨Ö�Ö¯à´á>×¥â�Ömã�ÖºÛ¨ØJ×�ä�à´ØJ×;ÖVâ�×�ÜÀ×¥â�â�×må@äºÛ¦ÞSÖ[ÜÀÛ¨â�×mÖ¯ä�ÖVà´Õæä�ç�×aÝmÞ¨Öº×�Û�Ü*åv×mÝ¥àqÖºàqÛ¨Õ
äºâ�×¥×²Ý�ÚßÞ¨Ö�Ö¯à´á>×¥â�Ömã>Þ�â�×#à´Õ6Ý�â�×mÞ¨ÖºàqÕ�è¨ÚqéVèSÞ¨à´Õ>à´Õ�èVÞSÝ¥Ý¥×¥êvä�Þ�Õ>Ý¥×*à´Õ�ä�ç�×�å�Þ�ä�Þ[ØJàqÕ�àqÕ�èÉÝ�ÛSØJØ�ë�Õ�à´äXé¨ì
íMç�àßÖ�àqÖ!ê�â�Û¨ØJêväº×;åVÙféJØ[Þ�Õfé2ÜiÞ¨Ý�ä�Û¨â�Ö¥ãTàqÕ>Ý�Úqë>åvàqÕ�èJÞ�Öºà´èSÕ�à áCÝ¥Þ�ÕTä�à´ØJê�â�ÛIî¨×mØ2×mÕTä�à´Õ
Þ¨ÝmÝ�ë�â�Þ¨Ý¥é
ï ð ãgñ¨ñ�ãgñ¥ò�ãgñ�ó¶ãCäºç�×²ê6Û¨äº×¥ÕTä�àqÞ¨Ú"ÜÀÛSâ¾Û¨Õ�ôHÚqà´Õ>×�Ý�ÚßÞ¨Ö�Ö¯à´á6ÝmÞIäºàqÛ¨Õ�Û¨ÜtÚqÞ¨âºèS×*å�ÞIä�Þ�Ù>ÞSÖ¯×;ÖMäºç6ÞIä#åvÛVÕ�Û¨ä
á�ä�àqÕTäºÛJØJ×¥ØJÛ¨â�é ï õ ó¶ã�Þ�Õ>å+äºç>×#×mÞ¨Öº×-ö»à ä�ç+ä�ç�×mÖº×�äº×;Ý�ç�Õ�àß÷Të�×mÖMÚq×¥Õ>å+ä�ç�×¥Ø[Öº×¥Úqî¨×mÖ�ä�Û[ÖºÝmÞ�ÚßÞ�Ù�Úq×
ê>Þ¨â�Þ¨Ú´Úq×¥Úqà´ø;ÞIä�à´ÛSÕ ï ñ ð ó¶ì�íMç�×mâº×*Þ¨âº×#åvà´ùC×mâº×mÕTä�ö�ÞEévÖ�à´Õ�ö»ç�àßÝ�ç�×¥Õ>Öº×¥Ø²Ù�Úq×mÖ»Ý¥Þ¨Õ�Ù6×#èS×¥Õ�×mâ�Þ�äº×må�ã
Þ�Õ6åAä�ç�×Jâº×;Ö¯ë�Ú´äºàqÕ�è�Û¨ë�äºê�ëvä*Ý¥Û¨Ø�Ù>à´Õ�×;åAä�Û�Ý�ÚßÞ¨Ö�Ö¯à´ÜÀé�Õ�×¥öúà´Õ6ÖXä�Þ�Õ>Ý¥×mÖmì²û¢ØJê�ÚqàqÝ¥à ä#àqÕ�ØJÞ¨Õfé�Û�Ü
äºç>×mÖº×o×mÕ>Ö¯×mØ�Ù�Úq×mÖ!àßÖ�ä�ç�×�Ý�Û¨Õ6Ý�×¥ê�ä�Û¨Ü"â�Þ¨Õ>åvÛSØ2Õ>×mÖ�Ö4äºç6ÞIäMàqÖ�àqÕSä�âºÛvåvë6Ý�×måÉ×¥à´äºç�×mâ�äºç�â�Û¨ë�èSç[äºç>×
â�Þ�Õ>åvÛSØJà´ø;ÞIäºàqÛ¨Õ+Û�Ügäºç�×�ä�â�Þ¨à´Õ>à´Õ�è[Öº×�ä;ãvÛ¨âMäºç>×#â�Þ¨Õ>åvÛ¨ØJàqømÞ�äºàqÛ¨ÕÉÛ¨Ü	ä�ç�×#Ý�ÚßÞ¨Ö�Ö¯à´á>×mâ»à ä�Ö¯×mÚ ÜXì

û¢ÕVä�ç�àßÖ!ê6Þ�êC×¥â;ãTö�×oå�àqÖ�Ý�ë>Ö�Ö�Û¨Õ�×-ê>Þ¨â¯ä�àqÝ¥ë�ÚqÞ¨â!Þ¨ê�ê�â�ÛSÞ¨Ý�çJä�Û²â�Þ�Õ6åvÛ¨ØJàqømÞIä�à´ÛSÕ�ãTÕ>Þ�ØJ×¥ÚqéJäºç>×
ë>Öº×�Û�Ü¾â�Þ�Õ>å�Û¨Ø�Ö�Þ�ØJê�Úqà´Õ�èaäºÛråv×¥äº×mâºØJàqÕ�×
äºç�×�Öºê�Ú´à´ä[Ø[Þ¨åv×�ÞIä[×;Þ¨Ý�çbÕ>Ûfå�×+Û¨Ü-Þ�åv×mÝ¥àqÖºàqÛ¨Õ
äºâ�×¥×SìVü¾Ö�ä�ç�×VÖºê�Ú´à´ä*Ø[Þ¨åv×[Þ�ä�Þ+Õ>Ûfå�×[àqÖ#Úqàqý¨×¥Úqé�ä�Û
îIÞ¨âºéAö»à´äºçÆä�ç�×ÉÖ�Þ�ØJê�Úq×JÖº×¥Úq×mÝ�äº×;åKã�ä�ç�àqÖ
äº×;Ý�ç�Õ�àß÷Të�×oÝmÞ�Õ[ÙC×¾ë>Öº×må2ä�Û�è¨×mÕ�×¥â�ÞIä�×»×¥Õ>Öº×¥Ø²Ù�Úq×mÖtÛ¨ÜYäºâ�×¥×mÖmì�þoë�âtÛSÙvÿX×mÝ�äºàqî¨×�àßÖtä�Û�Öºç�ÛIö�äºç>Þ�ä
äºç>àqÖMÞ�ê>ê�âºÛTÞ¨Ý�çJÕ�Û¨ä�ÛSÕ�Ú´éJàqØJê�âºÛIîS×mÖtäºç�×�Þ¨ÝmÝ�ë�â�Þ¨Ý¥é²Û¨ÜKäºç�×�Ý�ÚßÞ¨Ö�Ö¯à´á>×mâ�Úqà´ýS×¾Û�ä�ç�×¥âMÞ�ê>ê�âºÛTÞ¨Ý�ç�×;Ö
äºÛ
×¥Õ6Ö¯×mØ�Ù�Úq×mÖmãKÙ�ëvä*åvÛf×mÖ�ÖºÛ+Þ�ä�Þ+âº×mÚqÞ�äºàqî¨×mÚ´é�ÚqÛIö Ý�ÛTÖXä;ì²þoë�â�× � ê6×mâºàqØJ×¥ÕTä�Þ¨ÚgÖ¯äºë6åvà´×;Ö�ö»à ä�çê�ë�Ù>Ú´àßÝ�åvÛ¨Ø[Þ�àqÕ+å>ÞIä�ÞSÖ¯×¥ä�Ö�àqÕ>åvàßÝ¥ÞIä�×-äºç>Þ�ä�ä�ç�×#Þ¨ÝmÝ�ë�â�Þ¨Ý¥é²ÛSÙvä�Þ¨à´Õ�×;åÉàßÖ�âº×mÚqÞ�äºàqî¨×mÚ´éJàqÕ>Ö¯×mÕ>Öºà ä�à´îS×
äºÛJä�ç�×*êC×¥â�Ý�×mÕSä�Þ�èS×-Û¨Ü4à´Õ>Ö¯ä�Þ¨Õ>Ý�×;Ö�Ö�Þ�ØJê�Úq×må�ÞIä¾ÞJÕ�Ûvåv×Sì�íMç>àqÖ�Þ¨Ú´ÚqÛIö�ÖMë>Ö�äºÛ[ÚqÛIö!×mâMäºç�×�Ý¥ÛSÖ¯ä



Û�Ü»èS×¥Õ�×mâ�Þ�äºàqÕ�è�×mÞSÝ�çaä�âº×m×VàqÕ�äºç�×+×¥Õ>Öº×¥Ø²Ù�Ú´×Sãgäºçfë>Ö�Þ¨ØJ×¥Úqà´ÛSâ�Þ�äºàqÕ�è
äºç�×
Ý�ÛSÖ¯ä*Û�Ü�èS×¥Õ�×mâ�Þ�äºàqÕ�è
äºç>×#×¥Õ>Öº×¥Ø²Ù�Ú´×�Û¨Ü	ä�âº×m×mÖmì

íMç�×*ê6Þ�êC×¥â�àßÖ�ÛSâºèTÞ�Õ�àqø¥×;å
ÞSÖMÜÀÛ¨ÚqÚqÛIö�Ö��!û¢Õ��f×mÝ�äºàqÛ¨Õ ð ãCö�×*åvàqÖ�Ý�ë6ÖºÖ�äºç�×*îIÞ¨âºàqÛ¨ë>Ö�ö�ÞEévÖ»àqÕ
ö»ç�àßÝ�çAö�×�Ý¥Þ¨ÕAè¨×mÕ�×¥â�ÞIä�×*×¥Õ>Öº×¥Ø²Ù�Úq×mÖ�Û¨Ü�Ý�ÚßÞ¨Ö�Ö¯à´á>×mâ�Ömì���× � ä;ãYà´Õ��v×mÝ�ä�à´ÛSÕ õ ö�×�åv×;ÖºÝ¥âºàqÙC×*äºç>×ë>Öº×*Û�Ü�Ö�Þ�ØJê�ÚqàqÕ�è[äºÛÉà´ÕTäºâ�Ûvåvë>Ý¥×*â�Þ¨Õ>åvÛSØ2àqømÞ�äºàqÛ¨Õ�àqÕ�äºç�×²à´Õ6åvë>Ý�ä�à´ÛSÕAÛ�Ü�å�×mÝ�àßÖºà´ÛSÕ�äºâ�×¥×mÖmì
	Æ×
åv×;ÖºÝ¥âºàqÙ6×ÉÛ¨ë�â²× � ê6×mâºàqØJ×¥ÕTä�Þ¨Ú�â�×mÖºë�Ú´ä�Ö*àqÕ��f×;Ý�ä�à´ÛSÕ ò�Þ�Õ>årÝ¥Û¨Õ>Ý¥Ú´ë6åv×VàqÕ��f×mÝ�äºàqÛ¨Õ
��ö»à´äºç@Þ
Öºë�ØJØJÞ¨âºé+Þ�Õ>å+àqå�×mÞ¨Ö�ÜÀÛSâMÜÀëväºë>âº×#ö�Û¨â�ýYì

� � Î����-Í8ÓmÌ����ÈÌ�������������� Ï �!�"�#�$���gÓ#%&��Î��
íMç�×mâº×²àqÖ�Ý�ÛSÕ>Öºàqåv×mâ�Þ¨Ù�Úq×�åvàqî¨×¥â�Öºà äXé�àqÕAäºç>×²öMÞEé+àqÕ�ö»ç>àqÝ�ça×¥Õ>Öº×¥Ø²Ù�Ú´×;Ö¾Û¨Ü!Ý�ÚßÞ¨Ö�Öºà á>×mâ�ÖoÝ¥Þ¨Õ�ÙC×
Ý�â�×mÞ�äº×;å ï ' ó¶ì8û¢ÕJäºç�àßÖ�Öº×mÝ�äºàqÛ¨Õ�ãSö!×¾Ù�âºàq×#(6é2åvàßÖ�Ý�ë>Ö�ÖtÖºÛ¨ØJ×»Û�ÜYäºç>×¾ØJÛ¨â�×»ê6ÛSê�ë�ÚßÞ�â�Þ¨ê�ê�â�ÛSÞSÝ�ç�×mÖmì

)+*-, .0/�132�465-2�4879/�:<;=2�>?791�2�@A:B>DCE>=:BFHGJILKNMOKP135Q2�5Q2�4
û¢Õ*ä�ç�àßÖgÞ¨ê�ê�â�ÛSÞSÝ�ç�ãE×mÞ¨Ý�ç²Ý�ÚßÞ¨Ö�Ö¯à´á>×¥âgàqÕ*äºç>×!×mÕ>Ö¯×mØ�Ù�Úq×�àqÖgè¨×mÕ�×¥â�ÞIä�×må�ë>ÖºàqÕ�è-Þoåvà´ùC×mâº×mÕSä4Ö�Þ�ØJê�Úq×
Û�Ügäºç>×�äºâ�Þ�àqÕ�à´Õ>è2Öº×�ä;ìtíMç�×¥â�×#Þ�â�×�Öº×¥îS×¥â�Þ�ÚYöMÞEéfÖ�àqÕ�ö»ç�àqÝ�ç+äºç>àqÖ�ÝmÞ�Õ
Ù6×*ÞSÝ¥Ý¥Û¨ØJê�ÚqàqÖºç�×måR�

S
T Þ¨è¨èSà´Õ�èU�bû¢Õµäºç>àqÖAÞ¨ê�ê�â�ÛSÞSÝ�ç�ãoÞ�Õ�×mö Ö�Þ�ØJê�Úq×�Û�Ü�ä�ç�×�äºâ�Þ�àqÕ�àqÕ�è&Ö¯×¥ä�àqÖ�ÛSÙvä�Þ¨à´Õ�×;å
äºç�â�Û¨ë�èSç¦ÙCÛTÛ¨ä�Ö¯äºâ�Þ�ê�ê>à´Õ�èÆö»à´äºç�×mÞ¨Ý�çbà´Õ>Ö¯ä�Þ¨Õ>Ý�×
ö�×¥àqè¨çTäº×;å¦×m÷Të>Þ¨Ú´Úqé ï ð ó¶ìbíMç�àßÖ�ä�×mÝ�çvô
Õ�àq÷Të�×�ö�Û¨â�ýfÖ"î¨×mâºé�ö�×¥ÚqÚSÜÀÛSâ	ë>Õ>ÖXä�Þ�Ù�Úq×MÞ�Úqè¨Û¨â�à´äºç�Ø[ÖgÖ¯ë>Ý�ç2Þ¨Ögåv×mÝ¥àqÖºàqÛ¨Õ#ä�âº×m×mÖ8Þ�Õ>å�Õ�×¥ë>â�Þ¨Ú
Õ�×�äXö�Û¨â�ývÖ¥ãKö»ç�×mâº×2ä�ç�×VÝ�ÚßÞ¨Ö�Ö¯à´á>×mâ-àßÖ*Öº×¥Õ>Öºà´äºàqî¨×2äºÛ�Ý�ç>Þ¨Õ�è¨×;Ö�à´ÕÆäºç>×Jäºâ�Þ�àqÕ�à´Õ>è�Öº×�ä*Þ¨Õ>å
Ö¯àqè¨Õ�à´á6ÝmÞ�ÕTäºÚqé[åvà ùY×¥â�×¥ÕTäMÝ�ÚßÞ¨Ö�Ö¯à´á>×¥â�Ö�Þ�â�×oÝ�â�×mÞ�äº×;åJÜÀÛ¨âMåvà´ùC×mâº×mÕSä�äºâ�Þ�àqÕ�àqÕ�è²Öº×�ä�Ö¥ì8û¢Õ+Ù>Þ�è¨ô
è¨àqÕ�è>ã;äºç>×�â�×mÖºë�Ú´ä�ÖgÛ�Ü>äºç�×�×¥Õ>Öº×¥Ø²Ù�Úq×�Þ¨âº×!Û¨Ùvä�Þ�àqÕ�×må�ÙTé#ë6Ö¯àqÕ�è�ÞoÖºà´ØJê�Úq×�î¨Û�ä�à´Õ>èoÖ�Ý�ç�×¥ØJ×¨ì
Ô�Þ¨Ý�çVÝ¥ÚqÞSÖºÖºà´á>×¥â�Ý¥Þ�ÕÉÙ6×-è¨×mÕ�×¥â�ÞIä�×måJàqÕ>åv×¥êC×¥Õ6åv×¥ÕTäMÛ�ÜKäºç>×oÛ¨äºç�×mâmãfÞ�Õ>åÉâ�Þ¨Õ>åvÛSØ2àqømÞ�äºàqÛ¨Õ
àqÖ!à´ÕTä�âºÛvåvë>Ý¥×måJä�ç�â�Û¨ë�èSçJäºç�×-â�Þ¨Õ>åvÛSØ�Ö�Þ�ØJê�Úqà´Õ>è�ë>Öº×måJä�Û²Ý¥âº×;ÞIäº×¾×mÞ¨Ý�ç+ÖºÞ¨Ø2ê>Ú´×oÛ�ÜKäºç>×
äºâ�Þ�àqÕ�à´Õ>è2Öº×�ä;ì

S
T ÛfÛTÖXä�à´Õ�èU�Kû¢Õ�ä�ç�àßÖgÝmÞ¨Öº×¨ã�ÞoÕ�×¥ö@ÖºÞ¨Ø2ê>Ú´×�Û�Ü�ä�ç�×�äºâ�Þ�àqÕ�àqÕ�èoÖº×�ä4àßÖ	ÛSÙvä�Þ¨à´Õ>×må*ë6Ö¯àqÕ�è�Þ¾åvàßÖXôäºâ�à´Ù�ë�äºàqÛ¨ÕVÙ>ÞSÖ¯×;åJÛ¨Õ[ê�â�×¥îfàqÛ¨ë>Ö�âº×;Ö¯ë>Ú ä�Ö ï ñ¨ñ�ó¶ì�V�Õ�Úqàqý¨×�ä�ç�× T Þ¨è¨è¨àqÕ�è*Þ¨Ú´èSÛ¨â�à ä�ç�Ø�ã¨ö»ç�àßÝ�çë�Õ�à´ÜÀÛ¨â�Ø2Úqé�ö�×¥àqè¨çTä�Ö�Þ�ÚqÚ4ä�ç�×ÉàqÕ>Ö¯ä�Þ�Õ6Ý�×mÖ*à´Õrä�ç�×[ä�â�Þ¨à´Õ�àqÕ�è�Öº×�ä;ã T ÛfÛSÖ¯äºàqÕ�èAÞ¨Ú´èSÛ¨â�à ä�ç�Ø[ÖÞ¨åEÿXë>Ö¯ä�ä�ç�×Éö�×¥àqè¨çTä�Ö²Þ�Ü äº×¥â²×mÞSÝ�çbÝ�ÚßÞ¨Ö�Ö¯à´á>×mâ*àqÖ2Ý�â�×mÞ�äº×;å�äºÛaà´Õ>Ý¥âº×;Þ¨Öº×Jäºç�×
ö�×¥àqè¨çTä�Ö�Û�Ü
Ø2àßÖ�Ý�ÚßÞ¨Ö�Ö¯à´á>×må
àqÕ>Ö¯ä�Þ�Õ6Ý�×mÖmì�íMç�àßÖ�×;ÖºÖº×¥ÕTäºàßÞ�ÚqÚqé+àqØJê�Ú´àq×mÖ�äºç>Þ�ä¾ä�ç�×*ä�â�Þ¨à´Õ�àqÕ�èÉÖº×�ä�Ö»ÜÀÛSâ�äºç>×
Ý�ÚßÞ¨Ö�Ö¯à´á>×¥â�Ötç6ÞEî¨×�ä�Û²ÙC×�Ý�â�×mÞIä�×måÉà´Õ
Ö¯×;÷Së>×¥Õ>Ý¥×¨ãfà´Õ6ÖXä�×mÞ¨åÉÛ�Ü"àqÕÉê6Þ�â�Þ�ÚqÚ´×mÚ=ãvÞ¨Ö!àqÕVäºç>×�ÝmÞ¨Öº×
Û�Ü T Þ�èSè¨àqÕ�è>ì@íMç�×
å�à ùY×¥â�×¥ÕTä[ö!×mà´èSçTä�Ö²ÜÀÛ¨â2äºç>×
×mÕ>Öº×¥Ø�Ù>Ú´×;Ö2ÝmÞ�Õ�×¥à´äºç�×mâJÙ6×�åvàqâº×;Ý�ä�Ú´éà´Õ>Ý¥Û¨â�ê6ÛSâ�Þ�äº×;åJà´ÕTäºÛ2ä�ç�×-Ý¥ÚqÞSÖºÖºà´á>×¥âMÙfé[ö!ÛSâºýfàqÕ�è*ö»à´äºç
ö!×mà´èSçTäº×måÉà´Õ6ÖXä�Þ�Õ>Ý¥×mÖmãTÛSâMÙ6×#Þ�ê�ô
ê�Ú´àq×må�à´Õ6åvà´â�×mÝ�äºÚqé�ÙTéAÖº×¥Úq×mÝ�äºàqÕ�èVä�ç�×2à´Õ>Ö¯ä�Þ¨Õ>Ý�×;Ö-ö»à ä�çaÞVê>âºÛSÙ>Þ�Ù�àqÚqà äXé�ê�â�Û¨êCÛ¨âºäºàqÛ¨Õ>Þ¨Ú�ä�Û
äºç�×mà´â-ö!×mà´èSçTä�Ömì�W�ë�âºäºç>×¥â;ãCàqÕAÙCÛfÛSÖ¯äºàqÕ�è>ãCäºç>×�â�×mÖºë�Ú ä�Ö¾Û¨Ü4äºç�×²×¥Õ>Öº×¥Ø²Ù�Úq×²Þ�â�×*ÛSÙvä�Þ¨à´Õ�×;å
ÙTé
ö�×¥àqè¨çTäºàqÕ�èV×;Þ¨Ý�çAÝ�ÚßÞ¨Ö�Ö¯á>×¥â�Ùfé+äºç�×2Þ¨ÝmÝ�ë�â�Þ¨Ý¥éÉÛ¨ÕAäºç�×�äºâ�Þ�àqÕ�à´Õ>èÉÖ¯×¥ä¾ë>Öº×må�ä�ÛÉÙ�ë>à´Úßå
à ä;ìtü¾Ö»Þ2âº×;Ö¯ë>Ú ä;ãvÙ6×¥ä¯äº×mâ¾Ý�ÚßÞ¨Ö�Öºà á>×mâ�Ö�ç>ÞEîS×-Þ2èSâº×;ÞIäº×mâ»Ý�Û¨ÕTä�âºàqÙ�ëvä�à´ÛSÕÉä�Û²ä�ç�×#×¥Õ6åÉâ�×mÖºë�Ú´ä
äºç>Þ¨ÕJäºç�×�êCÛfÛ¨â�×¥âtÝ¥ÚqÞSÖºÖºà á6×¥â�Ö¥ì8íMç�×¥â�×�Þ�â�×�Öº×¥î¨×mâ�Þ¨ÚvîIÞ�â�àqÞ¨ÕSä�Ö8Û�Ü T ÛfÛSÖ¯äºàqÕ�è#ö»ç�àßÝ�çVåvà ùY×¥âà´Õ�äºç�×JöMÞEé+ä�ç�×Jà´Õ6ÖXä�Þ�Õ>Ý¥×mÖ�Þ�â�×�ö�×¥àqè¨çTäº×;åKãYäºç>×JÝ¥Û¨Õ>å�à ä�à´ÛSÕ>Ö¾ë>Õ>åv×¥â#ö»ç>àqÝ�ç�äºç�×[Þ�Úqè¨Û¨ô
âºà´äºç�ØúÖXä�Û¨ê>ÖmãSÞ¨Õ>å*ä�ç�×»öMÞEé*à´Õ2ö»ç�àßÝ�ç2äºç�×»â�×mÖºë�Ú´ä�ÖgÜÀâ�Û¨Ø ä�ç�×»×¥Õ>Öº×¥Ø²Ù�Úq×�Þ�â�×�Ý¥Û¨Ø�Ù>à´Õ�×;å
ï ò�ã"ñ�ã�ñ¨ñ�óHì

S
X Þ¨Ö¯äºàqÕ�èP�8û¢Õ
äºç�àßÖ�Þ¨ê�ê�â�ÛSÞ¨Ý�ç"ãfäºç�×#×mÕ>Ö¯×mØ�Ù�Úq×#Û�Ügäºâ�×¥×;ÖMàqÖ�è¨â�ÛIö»Õ+ë>ÖºàqÕ�è[Þ[Ö¯ë�Ù�ô¶Ö�Þ�ØJê�Úq×Û�Ü>ä�ç�×»×¥ÕTä�à´â�×�äºâ�Þ�àqÕ�à´Õ>è-Öº×�ä ï õ ó¶ìgíMç�àßÖ8ä�×mÝ�ç�Õ�àß÷Të�×Mç>Þ¨Ö8ÙC×¥×mÕ[Ö¯ç�ÛIö»Õ�äºÛ�ÙC×»ë>Ö¯×¥ÜÀë�Ú�ö»ç�×mÕ
äºç�×#×mÕSä�à´â�×-äºâ�Þ�àqÕ�àqÕ�è[Ö¯×¥äMàßÖMä�ÛTÛJÚßÞ�â�è¨×oäºÛJá�ä�àqÕTäºÛJØ[Þ�àqÕ�Ø2×mØJÛ¨â�é¨ì



)+*Y) .0/�1�2�4Z5-2�4[7\/�:!GJ:R1�7\]�K\:B>�]�>=:BF^5Q2_79K\1�5Q2�5-2�4
û¢Õ*ä�ç�àßÖgÞ¨ê�ê�â�ÛSÞSÝ�ç�ãm×;Þ¨Ý�ç#Õ�×möbÝ�ÚßÞ¨Ö�Öºà á>×mâ"àßÖ8Ý�â�×mÞIä�×må�ë>ÖºàqÕ�è-ÞoÖ¯ë>Ù>Ö¯×¥ä	Û¨Ü�äºç�×�Û¨â�àqè¨àqÕ>Þ�Ú¨ÜÀ×mÞIä�ë�â�×mÖmì
W�ÛSâ	× � Þ�ØJê�Úq×¨ã;äºç�àßÖ	äº×;Ý�ç�Õ�àß÷Së>×�ç>ÞSÖ"ÙC×¥×mÕ�ë>Öº×må�ö»à ä�ç�åv×mÝ¥àqÖºàqÛ¨Õ#ä�âº×m×mÖ	à´Õ ï ñ õ ó�Þ�Õ>å#ö»à´äºç²Õ�×¥ë>â�Þ¨ÚÕ�×¥äXö!ÛSâºývÖ8àqÕ ïa` ó¶ì8íMç�àqÖ�Þ�ê�ê�â�ÛSÞSÝ�ç�ä�×¥Õ>å>Ö8äºÛ#ö�Û¨â�ý*Û¨Õ>Ú´é²ö»ç�×¥Õ2äºç>×»ÜÀ×mÞ�äºë�â�×mÖ4Þ¨âº×Mâ�×måvë�Õ6å�Þ�ÕTämã
Þ¨Ö�ê6ÛfÛ¨â-Ý�ÚßÞ¨Ö�Ö¯à´á>×mâ�Ö»Ý¥Û¨ë�Úßå�âº×;Ö¯ë>Ú ä�à´Ü�Ö¯ÛSØJ×#à´ØJêCÛ¨âºä�Þ�ÕTä�ÜÀ×;ÞIä�ë�âº×�àqÖ»Úq×�Ü ä-Û¨ëvä;ì»íMç�×�Þ�ê>ê�âºÛTÞ¨Ý�ç
ë>Öº×må+äºÛ[Öº×¥Úq×mÝ�ä»äºç�×-ÜÀ×mÞ�äºë�â�×mÖ¾Ý�Û¨ë>Úqå+à´ÕTä�âºÛvåvë>Ý¥×�â�Þ¨Õ>åvÛ¨ØJàqømÞ�äºàqÛ¨ÕVä�ÛJäºç�×#ê>âºÛvÝ�×;åvë�â�×¨ì

)+*Yb .0/�132�465-2�4879/�:<IZ]
79cd]�7
7913K\4L:e7\>
û¢Õ ï ñgfEóHã¨äºç�×»Þ¨ëväºç�ÛSâ�Ö8åv×;ÖºÝ¥âºàqÙC×MÞoä�×mÝ�ç�Õ�àß÷Të�×»Ý¥Þ¨Ú´Úq×må�×¥â�âºÛSâgÝ¥Û¨â�âº×;Ý�äºàqÕ�è-Û¨ëvä�ê�ëvätÝ�ÛvåvàqÕ�è�ö»ç�àßÝ�ç
Ý¥Þ¨Õ²ÙC×¾Þ¨ê�ê�Úqà´×;å*ä�Û*Þ�ê�âºÛSÙ�Úq×¥Ø ö»à´äºçJØ[Þ�Õfé�ÛSëväºê>ëvä�Ý�ÚßÞ¨Ö�Ö¯×;Ö¥ìgíMç�×»ê�â�Û¨Ù�Úq×¥Ø àqÖ8á6â�Ö¯ä4âº×;åvë>Ý�×;å
äºÛ�Þ�äXö!Û¨ô¶Ý¥ÚqÞSÖºÖ�ê�âºÛSÙ�Úq×¥Ø Ùférâ�Þ¨Õ>åvÛSØ2Úqérê>Þ¨â¯ä�à ä�à´ÛSÕ�à´Õ>èAäºç>×�Ý¥ÚqÞSÖºÖº×mÖ²àqÕSä�Û�äXö�Û>ã�ö»ç�àqÝ�ç�Þ�â�×
Þ¨Ö�Öºà´èSÕ�×må2ÚßÞ�ÙC×¥ÚßÖLf#Þ�Õ>å�ñSìgü�Ý�ÚßÞ¨Ö�Ö¯à´á>×¥â4àßÖ�Ý¥âº×;ÞIä�×må2ö»à ä�çJäºç�àßÖtâ�×¥ÚßÞ�ÙC×¥Úq×måJå�Þ�ä�Þ>ìgíMç�×¾ê�âºÛvÝ¥×mÖ�Ö
àßÖ*â�×¥êC×mÞIä�×måKã8Ý�â�×mÞ�äºàqÕ�èAÞ�Õ�×mö Ý¥ÚqÞSÖºÖºà´á>×¥â#ÜÀÛSâ*×mÞSÝ�ç�â�Þ¨Õ>åvÛ¨Ø ê>Þ�âºäºà´äºàqÛ¨Õ>à´Õ�è�Û¨ÜMäºç�×+Û¨â�à´èSà´Õ>Þ¨Ú
Öº×�ä�Û�Ü�Ý�ÚßÞ¨Ö�Öº×mÖmì-í	Û
Ý¥ÚqÞSÖºÖºà´ÜÀé�Þ¨ÕAë�Õ>Öº×¥×mÕ�àqÕ>Ö¯ä�Þ�Õ6Ý�×¨ãY×;Þ¨Ý�ç�Ý¥ÚqÞSÖºÖºà á6×¥â�Þ¨Ö�Ö¯àqè¨Õ>ÖoÞVÚßÞ�ÙC×¥ÚgäºÛ+äºç>×
àqÕ>ÖXä�Þ�Õ>Ý¥×¨ì»û¶Ü8äºç>×�ÚßÞ�ÙC×¥Ú	ÞSÖºÖºàqè¨Õ�×;å+àßÖhf�iXñgj�ã6×;Þ¨Ý�çAÝ¥ÚqÞSÖºÖMä�ç>ÞIä-ö�ÞSÖ»â�×¥ÚßÞ�ÙC×¥Úq×må�Þ¨Ö¾Þkf&iXñljMÜÀÛSâ
äºç6ÞIä�Ý�ÚßÞ¨Ö�Öºà á>×mâmãIèS×�ä�Ö4ÞoîSÛ�ä�×¨ì8íMç�×»Ý�ÚßÞ¨Ö�Ö8ö»à ä�ç²ä�ç�×MØ[Þ � à´Ø²ë�Ø Õfë�Ø²Ù6×mâ4Û�ÜCî¨Û�ä�×mÖ8àßÖ4Þ¨Ö�Ö¯àqè¨Õ>×må
äºÛ2ä�ç�×#à´Õ6ÖXä�Þ�Õ>Ý¥×¨ì

)+*nm ;?2Z79K\I
F�]�@e5Q2�4[K\1�2�F�IZo82�:B>p>�5Q2q7\/�:!@er-1�>=>p5tsd:RK
V�Õ>Ú´àqý¨×�äºç�×�ê�â�×¥îfà´ÛSë>ÖKä�×mÝ�ç�Õ>àq÷Të�×;Ö¥ãEö»ç�×mâº×�äºç�×!à´Õ�ê>ëvägÛSâ"ÛSëväºê�ë�ä	ä�Û�äºç>×!Ý�ÚßÞ¨Ö�Öºà á>×mâ"àßÖ	Ý�ç6Þ�Õ�èS×må
äºÛbè¨×¥Õ>×¥â�ÞIäº×
ä�ç�×A×¥Õ6Ö¯×mØ�Ù�Úq×¨ãMà´äÉàqÖÉê6ÛTÖºÖºàqÙ�Ú´×�ä�ÛbÝ�â�×mÞ�äº×�ä�ç�×A×¥Õ6Ö¯×mØ�Ù�Úq×�Ùfé@Ý�ç>Þ¨Õ�è¨àqÕ�è�äºç>×
Ý�ÚßÞ¨Ö�Öºà á>×mâ�à´ä�Öº×¥Ú´ÜXìuW�ÛSâ"× � Þ¨ØJê�Ú´×SãmàqÕ#Õ�×më�â�Þ¨Ú¨Õ�×¥äXö!ÛSâºývÖmã�ä�ç�×tàqÕ�à ä�àqÞ¨ÚSö�×¥àqè¨çTä�Ö�Þ�â�×tÖ¯×¥ä"â�Þ�Õ>åvÛSØJÚ´éSãäºçfë>Ö#Ý¥âº×;ÞIä�à´Õ�è
ÞÉÕ>×¥ö Õ>×�äXö�Û¨â�ý
×;Þ¨Ý�ç�äºàqØ2×Sì�û¢Õ�åv×mÝ¥àqÖºàqÛ¨ÕAä�âº×m×mÖmã�àqÕ>ÖXä�×mÞSåAÛ�ÜMÖ¯×mÚ´×;Ý�ä�à´Õ�è+äºç>×
ÙC×mÖ¯ä#Öºê�Úqà ä�Þ�ä�Þ
Õ�Ûvåv×Sã�Û¨Õ>×2ÝmÞ�ÕÆâ�Þ¨Õ>åvÛ¨ØJÚqéAÖ¯×mÚ´×;Ý�ä*Þ�ØJÛSÕ�èVä�ç�×[Ù6×;ÖXä�ÜÀ×möúÖºê�Ú´à´ä�Ö-ä�Û�Ý�â�×mÞIä�×
äºç>×#×¥Õ>Öº×¥Ø²Ù�Ú´× ï v ó¶ìtü�Õ�Û¨äºç�×mâ¾Þ�ê>ê�âºÛTÞ¨Ý�ç+ö!ÛSë�Úqå+ÙC×�äºÛ[â�Þ�Õ>åvÛSØJÚ´éVÖº×¥Úq×mÝ�ä»äºç�×�ÜÀ×;ÞIäºë>âº×;ÖMë>Ö¯×;å
äºÛ�åv×¥äº×mâºØJàqÕ�×�ä�ç�×[Ö¯ê>Ú´à´ä*ÞIä#×mÞSÝ�ç�Õ�Ûvåv×2Û�Ü!äºç�×2äºâ�×¥× ï �Eó¶ìJþoë�â#Þ�ê>ê�âºÛTÞ¨Ý�ç�ä�Û+â�Þ�Õ6åvÛ¨ØJàqø¥àqÕ�è
äºç>×�Ý¥ÚqÞSÖºÖºà´á>×¥âMàßÖ�äºÛJë>Öº×oÛSÕ�Ú´é+Þ2Ö�Þ�ØJê�Úq×-Û�Ü"ä�ç�×�à´Õ6ÖXä�Þ�Õ>Ý¥×mÖ»ÞIä�Þ²Õ�Ûvåv×�Û�Ü8Þ2å�×mÝ�àßÖºà´ÛSÕVäºâ�×¥×�àqÕ
Û¨â�åv×mâ»äºÛ+ØJÞ¨ý¨×#ä�ç�×²å�×mÝ�àßÖºà´ÛSÕ�ì�ü¾Ö¾äºç�×2Ö¯ê>Ú´à´äoØ[Þ¨å�×�ÞIä�Þ[Õ�Ûvåv×�àßÖ�Úqàqý¨×¥Úqé+äºÛÉîIÞ¨âºé
ö»à ä�ç�äºç>×
Ö�Þ�ØJê�Úq×�Ö¯×mÚ´×;Ý�ä�×måKã6äºç�àßÖ¾äº×mÝ�ç>Õ�àq÷Të�×²âº×;Ö¯ë>Ú ä�Ö�àqÕAåvà ùY×¥â�×¥ÕTäoäºâ�×¥×mÖ¾ö»ç�àßÝ�çAÝ¥Þ�Õ�Ù6×2Ý�Û¨Ø²Ù�àqÕ�×må�àqÕ
×¥Õ6Ö¯×mØ�Ù�Úq×mÖmì3	a×#× � ê>Ú´ÛSâº×-äºç>àqÖ�Þ¨ê�ê�â�ÛSÞSÝ�ç[ÜÀë�âºäºç�×mâ�à´Õ
ä�ç�×#Õ�× � ä¾Öº×mÝ�äºàqÛ¨Õ�ì

w xy�z��{��¥ÓmÌ��~Ë�Ì��"Í��*Ì�Ò
���8�-Í8�}| ÏVÐ�� Ó¥Ì�~@Î���� Ë�Ì�ÐAÑ�Ò�Í8Ó¥Ï²Ì
û¢ÕbÞaåv×mÝ¥àqÖºà´ÛSÕ�äºâ�×¥×Sã8äºç�×�Ö¯ê>Ú´à´ä2Þ�ä²×mÞSÝ�çrÕ�Ûvåv×ÉàßÖ²Û¨Ùvä�Þ�àqÕ�×mårÙféÆá>â�ÖXäJÖ¯ÛSâ¯ä�à´Õ>è�×mÞ¨Ý�çbÛ�Ü»äºç>×
Ý�ÛSÕTäºàqÕTë>Û¨ë>Ö�ÜÀ×mÞIä�ë�â�×mÖgÞ�Õ>å�ä�ç�×¥Õ2Ö¯×mÚ´×;Ý�ä�à´Õ�è-Þ¾Öºê�Úqà ä8ê6ÛSà´ÕTä	äºç>Þ�ägÛSêväºàqØJà´øm×mÖgÞ¾Ý�×mâ¯ä�Þ�àqÕ�Ý�â�à´äº×¥â�àqÛ¨Õ
ï � ó¶ìgíMç�×MØJÛ¨â�×M×#�VÝ�àq×¥ÕTä4àqØ2ê>Ú´×mØ2×mÕTä�ÞIä�à´ÛSÕ>Ö8Û�ÜYåv×mÝ¥àqÖºàqÛ¨Õ²äºâ�×¥×mÖ4ÖºÛ¨âºä4Þ�ÚqÚfäºç�×MÜÀ×;ÞIäºë>âº×;Ö	ÛSÕ>Ý�×»Þ�ä
äºç>×»Ù6×mè¨àqÕ�Õ�àqÕ�è>ì4íMç�×mÕ�ãSÞ�ät×mÞ¨Ý�ç2Õ�Ûvåv×Sã¨ë>Öºà´Õ>è*Þ�Õ[Þ�ê�ê>âºÛSê�âºàßÞIä�×�Öºê�Úqà ä�Ý�â�à ä�×¥â�à´ÛSÕ�ãIäºç>×»Û¨êvä�à´Ø[Þ�Ú
Öºê�Ú´à´äJê6ÛSà´ÕTäJàqÖ�ÜÀÛ¨ë�Õ6årÜÀÛ¨â2×mÞSÝ�çrÜÀ×mÞ�äºë�â�×¨ìríMç�×+Ù6×;ÖXäVÖºê�Úqà äJÞ¨Ý�â�ÛSÖ�Ö�Þ¨Ú´Ú!ÜÀ×mÞ�äºë�â�×mÖ²àßÖ2Ý�ç>ÛSÖº×¥Õ
Þ¨Ö¾äºç>×2Öºê�Úqà ä�ê6ÛSà´ÕTä#ÞIä-äºç�×2Õ�Ûvåv×Sì$	&ç�×¥Õ�äºç�×2à´Õ6ÖXä�Þ�Õ>Ý¥×mÖ-ÞIä#ÞVÕ�Ûvåv×JÞ�â�×²Öºê�Úqà ä#Þ�ØJÛ¨Õ>èVäºç>×
Ý�ç�àqÚqå�âº×mÕ2Õ>Ûfå�×mÖmã¨ä�ç�×¾ÖºÛ¨âºäº×må2ÛSâ�åv×mâtÛ�ÜK×;Þ¨Ý�ç2ÜÀ×mÞ�äºë�â�×»Ø�ë>Ö¯ä�ÙC×�Ø[Þ�àqÕTä�Þ�àqÕ�×;å2ÜÀÛ¨â4ä�ç�×¾ê�ë>âºêCÛSÖº×
Û�Ü8×#�VÝ¥à´×mÕ>Ý�éSì

íMç�×mâº×�Þ¨âº×»Öº×¥î¨×mâ�Þ¨Ú�åvà´ùC×mâº×mÕSä!ö�ÞEévÖ8àqÕ2ö»ç>àqÝ�ç[ö�×�Ý¥Þ¨ÕJÖ�Þ�ØJê�Úq×Mäºç>×�à´Õ6ÖXä�Þ�Õ>Ý¥×mÖtÞ�ä!Þ�Õ�Ûvåv×¨ì
û¢ÕÆÛ¨ë�â�ö�Û¨â�ýCãKö�×2ë>Ö¯×[Þ+Õ�×¥ö�ÖºÞ¨ØJê�Ú´×2ÜÀÛSâ-×;Þ¨Ý�ç�ÜÀ×mÞIä�ë�â�×¨ãKä�ç�Û¨ë�èSçaÛSÕ�×JÝ¥Þ�ÕÆë>Öº×�ä�ç�×VÖ�Þ�ØJ×
Öº×�ä�Û�ÜtÖ�Þ�ØJê�Úq×må
àqÕ>ÖXä�Þ�Õ>Ý¥×mÖ�ÜÀÛSâ¾Þ�ÚqÚKÜÀ×mÞ�äºë�â�×mÖmì6	Æ×#â�Þ�Õ>åvÛSØJÚ´éÉÖº×¥Úq×mÝ�äOiÀö»à´äºç�â�×¥ê>ÚqÞSÝ�×¥ØJ×mÕSä�j�Þ
ÜÀâ�Þ¨Ý�ä�à´ÛSÕ$�VÛ�ÜYä�ç�×���à´Õ6ÖXä�Þ�Õ>Ý¥×mÖ�Þ�ä!Þ#Õ�Ûvåv×�äºÛ#ÜÀÛSâºØ�Û¨ë�â!ÖºÞ¨Ø2ê>Ú´×Sì�	Æ×¾Ý¥Û¨ë�ÚßåJà´Õ6ÖXä�×mÞ¨åJë6Ö¯×¾Þ¨Õ
× � ê�ÚqàßÝ�à´ä�ÕTë>Ø�ÙC×¥â�Û¨ÜgàqÕ>Ö¯ä�Þ�Õ6Ý�×mÖ¾ÞIä¾ÞJÕ�Ûvåv×?��ç�ÛIö�×¥î¨×mâmãfà´ä¾ØJà´èSçTä�Ù6×�å�à��VÝ�ë>Ú ä»ä�ÛVÞ¨Ý¥Ý¥ë�â�ÞIäº×mÚ´éê�â�×�ô¢Ö¯×mÚ´×;Ý�ägäºç�àßÖ4Õfë�Ø²Ù6×mâ8ÜÀÛ¨â4×mÞSÝ�ç²å�Þ�ä�ÞSÖ¯×¥ämì�	a×�Þ¨ÚqÖºÛoë6Ö¯×;å*ä�ç�×�ÖºÞ¨ØJ×MÖ�Þ�ØJê�ÚqàqÕ�èoêC×¥â�Ý�×mÕTä�Þ�èS×
ÞIä�×mÞSÝ�çAÕ�Ûvåv×2Û�Ütä�ç�×²äºâ�×¥×¨ãYä�ç�Û¨ë>è¨çAä�ç�àßÖoîIÞ¨Ú´ë�×JÝ¥Þ¨Õ�ÙC×²îIÞ¨âºàq×måAÞSÖ-ö!×mÚ´ÚHì�û¢ÕÆÞSå�åvà´äºàqÛ¨Õ�ãYö�×



ígÞ�Ù�Úq×@ñ?� T ×¥Õ>Ý�ç>ØJÞ¨âºý&å�Þ�ä�Þ@Ö¯×¥ä�Ö
ë>Öº×må&ÜÀÛSâ
Ö¯äºë6åvéfà´Õ�è@äºç>×a×¥ùC×;Ý�ä�Û�Ü²Ö�Þ�ØJê�ÚqàqÕ�èbÛSÕ�äºç>×è¨×mÕ�×¥â�ÞIä�à´ÛSÕÉÛ¨Üg×mÕ>Ö¯×mØ�Ù�Úq×mÖmì

�+���l���J��� �8�9�p�P���P���\�����9�����P� � ���P���J�=�9���9� �8�=�U�9�
���\���l�P�\�p�?� �p���P�J���?� ���p�p�9�� =¡9�9��� ���p�p�9�� =¡9�9���

¢£�9���P����¤6�P�P�=�?� ¥�¦�¦��n§t� ¨ § ¦
©3��ª���«¬�\�P���P�­�����P ?���9��� ®�¥�¯��n§t� ¨ § ¯
° ���9ª��U� ±�²�²�²��n§t� ¨ ±�³ ®
´ ���9�?���g���9�µ«¬ª��9�¶� ·�·�³�¸��¹¨º²�²�²?� ¥ § ³�¥
»R���=�9�?�½¼
�?�=�U�U�P���9���P� ±�¥�²�²�²&�Y·�²�²�²�� ¨º¥ § ±�¥

Ø�ë6ÖXä4ÖXä�Û¨ê#ä�ç�×MÖºÞ¨Ø2ê>Ú´àqÕ�è¾ö»ç>×¥Õ*ä�ç�×�ÕTë>Ø�ÙC×¥âgÛ�Ü>àqÕ>Ö¯ä�Þ�Õ6Ý�×mÖgÞIä8Þ�Õ�Ûvåv×�àßÖd¾�Ö¯Ø[Þ¨Ú´ÚÀ¿�ãmäºÛ-×¥Õ>Öºë�â�×
×¥Õ>Û¨ë�èSçaÖ�Þ�ØJê�Úq×mÖ-ÞIä#ÞÉÕ�Ûvåv×2â�×¥ÚßÞIäºàqî¨×�äºÛ+äºç�×[åvàqØJ×¥Õ>ÖºàqÛ¨Õ�Û¨Ütäºç>×2ê>âºÛSÙ�Ú´×mØ�ì#û¢Õ�Û¨ë>âoö�Û¨â�ýYã
ö�×¾ÖXä�Û¨ê�êC×måÉÖºÞ¨Ø2ê>Ú´àqÕ�è�ö»ç>×¥Õ[ä�ç�×¾Õfë�Ø²Ù6×mâ�Û�Ü�àqÕ>Ö¯ä�Þ¨Õ>Ý�×;ÖtöMÞ¨ÖtÚq×mÖ�Ö�äºç>Þ¨ÕJäXö»àqÝ¥×�äºç>×¾Õfë�Ø�ÙC×¥â
Û�ÜgÜÀ×mÞ�äºë�â�×mÖ»Þ�ä�Þ²Õ>Ûfå�×¨ì

íMç�×mâº×�Þ�â�×oÖº×¥îS×¥â�Þ�ÚYåvà ùY×¥â�×¥ÕTä»öMÞEéfÖ!Û�ÜgØ[Þ�àqÕSä�Þ�àqÕ�àqÕ�è�ä�ç�×#Ö¯ÛSâ¯ä�×måÉÛ¨â�åv×¥â�Û�Ü	äºç�×#Ö�Þ�ØJê�Úq×mÖmì
íMç�×[Öºà´ØJê�ÚqàqÖ¯äºàßÝ�ã	Ù�ëvä*× � êC×¥Õ6Ö¯àqî¨×Sã"Þ�ê�ê>âºÛTÞ¨Ý�ç�àßÖ-äºÛ
á>â�Ö¯ä#Öº×¥Úq×mÝ�ä�äºç�×VÖ�Þ�ØJê�Úq×¨ã"Þ¨Õ>åaäºç�×mÕÆå�ÛÞ�ÕæÞ¨å>åvà ä�à´ÛSÕ>Þ�ÚoÖ¯ÛSâ¯ä2äºÛrÛSÙvä�Þ¨à´Õ@äºç�×AÖºÛ¨âºäº×;åbÛSâ�å�×¥â;ìæü å�à ùY×¥â�×¥ÕTäÉÞ�ê>ê�âºÛTÞ¨Ý�ç@àqÖ[Ö¯äºâ�ÞIä�à á>×;å
Ö�Þ�ØJê�Úqà´Õ�è6ã>ö»ç�×mâº×#ö�×�åvàqîfàqå�×#äºç�×²à´Õ6ÖXä�Þ�Õ>Ý¥×mÖ»àqÕTäºÛk�½Á���ê6Þ�âºä�Ömã>×mÞSÝ�ç�ê>Þ�âºä¾Ý�ÛSÕTä�Þ�àqÕ�àqÕ�è�ñlÂ��
àqÕ>ÖXä�Þ�Õ>Ý¥×mÖmãKÞ�Õ>å�ä�ç�×¥Õaâ�Þ¨Õ>åvÛSØ2Úqé�Ö¯×mÚ´×;Ý�ä�Þ�Õ�àqÕ>Ö¯ä�Þ¨Õ>Ý�×�ÜÀâºÛSØ�×;Þ¨Ý�çAê6Þ�âºämì�íMç�×2Ö�Þ�ØJê�Úq×må�Ö¯×¥ä
äºçfë>ÖMâ�×¥Ø[Þ¨à´Õ>Ö!Û¨â�åv×mâº×;åKì�ÃAÛ¨â�×-ÖºÛ¨ê�ç>àqÖ¯äºàßÝ¥Þ�äº×må+Þ�ê�ê>âºÛTÞ¨Ý�ç�×;Ö�Þ�â�×�Þ�ÚßÖ¯Û²ê6ÛTÖºÖºà´Ù>Ú´×Sã�Ö¯ë>Ý�ç
Þ¨Ö!äºç>×
Û¨Õ>×�å�×mÖ�Ý�â�à´ÙC×må
àqÕ ï ñ � óHì
Ä»×mèSÞ�â�åvÚq×mÖ�Ö�Û¨Ü!ç�ÛIö ä�ç�×[ÖºÞ¨ØJê�Ú´×;Ö�Þ�â�×�Û¨Ù�ä�Þ�àqÕ�×;å�ÞIä#×;Þ¨Ý�çAÕ�Ûvåv×SãKäºç>×2ê>âºÛvÝ�×;ÖºÖoÛ�ÜMÖºÞ¨Ø2ô

ê�Úqà´Õ>è*à´ÕTä�âºÛvåvë>Ý¥×mÖ4â�Þ�Õ6åvÛ¨ØJàqømÞIä�à´ÛSÕJö»ç�àqÝ�çVÝmÞ�Õ[ÙC×�ë>Öº×må2ä�Û*è¨×mÕ�×¥â�ÞIä�×�Þ�Õ[×¥Õ6Ö¯×mØ�Ù�Úq×�Û�ÜYä�âº×m×mÖmì
��Û¨äº×�äºç>Þ�äoä�ç�×²Ö�Þ�ØJê�Úqà´Õ>èÉÛ¨ÕAäºç�×²à´Õ>Ö¯ä�Þ¨Õ>Ý�×;ÖoÞ�ä-ÞÉÕ�Ûvåv×²åvÛf×;Ö¾Õ�Û¨äoàqÕTäºâ�Ûfå�ë>Ý�×2Þ�Õfé
ÖºêC×mÝ�àßÞ�Ú
Ý�ÛSÕ>Öºàqåv×mâ�Þ�äºàqÛ¨Õ>Ö	ÜÀÛSâ�Ý¥ÞSÖ¯×;Ö4Ö¯ë>Ý�ç[ÞSÖ8Ø2àßÖ�Ö¯àqÕ�è*ÞIäºäºâ�à´Ù>ëväº×;Ö4Û¨â4Õ�ÛSØJà´Õ>Þ¨Ú>ÞIäºäºâ�à´Ù>ëväº×;Ö¥ì4íMç�×;Ö¯×»Ý¥Þ¨Õ
ÙC×#ç>Þ�Õ>å�Ú´×;å
ÞSÖMà´Õ+äºç>×*Ý¥Þ¨Öº×�Û�Ü4ÞJÖ¯àqÕ�è¨Úq×#åv×mÝ¥àqÖºàqÛ¨Õ+äºâ�×¥×¨ì

Å �ÇÆ­{0��ÎtÓ��È�¾Ì2Í3�z�
É^���gÑ���Í��

û¢Õrä�ç�àqÖ²Ö¯×;Ý�ä�à´ÛSÕ�ã8ö!×Éå�×mÖ�Ý�â�à´ÙC×[äºç>×Éâ�×mÖºë�Ú ä�Ö*Û¨ÜMÛSë�â�× � ê6×mâºàqØJ×¥ÕTä�Ö²Ý�Û¨Õ6åvë>Ý�ä�×må�ÛSÕ¦Ö¯ÛSØ2×ÉÛ�Üäºç>×�ÚßÞ�â�è¨×¥âoå�ÞIä�Þ¨Öº×�ä�ÖoÞEîIÞ�àqÚqÞ¨Ù�Ú´×*ÜÀâºÛSØ½ä�ç�×�â�×¥êCÛSÖºà ä�Û¨â�é+Þ�ä¾äºç>×OV�Õ>à´îS×¥â�Ö¯à´äXé+Û¨Ü£Ê�Þ�Úqà ÜÀÛSâºÕ>àqÞ[Þ�ä
û¢â�îTàqÕ�× ï ñg�Eó¶ìÉíMç�×Vå�×�ä�Þ¨à´ÚßÖ#Û¨Ü!ä�ç�×Já>î¨×Vå>ÞIä�Þ�Öº×�ä�Ö#ë>Öº×må�Þ�â�×[Ö¯ë�ØJØ[Þ�â�àqø¥×måaàqÕ�ígÞ�Ù>Ú´×�ñSìVû¢Õ
ÖºÛ¨ØJ×²ÝmÞ¨Öº×mÖmã6ö»ç�×mâº×*äºç�×Jå�ÞIä�Þ¨Öº×�ä�Ö¾àqÕ>Ý�Úqë>åv×;å�ÞJä�×mÖ¯ä�Öº×�ä;ãYö!×²ê6×mâ¯ÜÀÛSâºØJ×måAÛ¨ë�âo× � ê6×mâºàqØJ×¥ÕTä�Öñ�f²ä�à´ØJ×mÖ»äºÛVÞ¨ÝmÝ�ÛSë�ÕTä�ÜÀÛSâMäºç�×#â�Þ�Õ6åvÛ¨ØJàqømÞIä�à´ÛSÕ
Þ¨Õ>å
ÞEî¨×¥â�Þ�èS×måJä�ç�×*â�×mÖºë�Ú´ä�Ömì�	&ç�×¥Õ�Õ�ÛJä�×mÖ¯ä
Öº×�ä²öMÞ¨Ö²ÞEîIÞ�àqÚqÞ¨Ù�Ú´×Sã8ö!×Vë6Ö¯×;å&ñ�f�ô=ÜÀÛSÚqårÝ¥âºÛTÖºÖ¯ôHîIÞ¨Ú´àßå�ÞIä�à´ÛSÕ�ã8Þ�Õ>å¦ÞEîS×¥â�Þ�èS×må�äºç�×+âº×;Ö¯ë�Ú´ä�Ö²ÛIî¨×mâ
ñ�fÆâ�ë�Õ>Ömì T ÞSÖ¯×;å¦ÛSÕbä�ç�×�Û¨Ù>Öº×¥â�îIÞIä�à´ÛSÕ¦äºç6ÞIäVØJÛSÖ¯ä[Û�Ü-äºç�×�àqØ2ê>âºÛIîS×¥ØJ×¥ÕTä[à´Õ�Ù>Þ¨è¨è¨àqÕ�èÆàqÖ×¥îfàßåv×¥ÕTä#ö»à´äºç�àqÕÆäº×¥ÕÆâ�×¥ê�ÚqàqÝmÞIä�à´ÛSÕ>Ö ï ð óHã�ö�×Jë>Öº×må@ñ�fÉäºâ�×¥×mÖ-ä�Û
Ý¥âº×;ÞIä�×²ä�ç�×J×¥Õ>Öº×¥Ø²Ù�Úq×¨ìJíMç�àqÖ
ö�Û¨ë�Úßå[è¨àqî¨×¾ë>Ötä�ç�×-ê6×mâ¯ÜÀÛSâºØ[Þ�Õ6Ý�×�àqØJê�âºÛIîS×¥ØJ×¥ÕTä�ÙCÛ¨ë>è¨çTä!Ùfé[Þ�Öºà´Õ>è¨Úq×¾Û¨â�åv×mâ�Û�Ü�Ø[Þ¨è¨Õ�à´äºë>å�×
àqÕ>Ý�â�×mÞSÖ¯×2à´Õaäºç>×[ÕTë>Ø�ÙC×¥â#Û�Ü!äºâ�×¥×;Ö¥ìJíMç�×Jâº×;Ö¯ë>Ú ä�ÖoÛ¨Ü�ä�ç�×[×¥Õ>Öº×¥Ø²Ù�Úq×2ö�×¥â�×JÝ�Û¨Ø²Ù�àqÕ�×måaÙféAÞ
Öºà´ØJê�Úq×Vë�Õfö�×¥àqè¨çTäº×;å�îSÛ�äºàqÕ�è6ìÉû¢ÕÆäºç�àßÖ�Öº×�ä²Û�ÜM× � ê6×mâºàqØJ×¥ÕTä�Ömãgö!×[ë>Öº×måÆë�Õ>ê�âºë>Õ�×måÆä�âº×m×mÖ*ÞSÖö�×o× � êC×mÝ�äº×;å[äºç>×-ë6Ö¯×-Û�Ü"×mÕ>Öº×¥Ø�Ù>Ú´×;Ö�ä�Û²×mÚ´àqØJà´Õ6ÞIäº×oäºç>×oÛIîS×¥âºá�ä¯ä�à´Õ�è ï õ óHì3	Æ×�ë>Ö¯×;å[ä�ç�×zË-à´Õ�ààqÕ>åv× � ÞSÖ8äºç�×-Ö¯ê>Ú´à´ä�Ý¥âºà´äº×mâºàqÛ¨Õ ï � ó¶ì8ígÞ�Ù>Ú´× ð è¨àqî¨×mÖ4äºç�×o×mÖ¯äºàqØJÞ�äº×�Û¨ÜKäºç�×o×¥â�âºÛSâtÞEî¨×mâ�Þ¨è¨×må²ÛIî¨×mâØ�ë>Ú ä�à´ê�Úq×»â�ë�Õ>Ö8ÜÀÛSâ8äºç�×�ÝmÞ¨Öº×�Û¨ÜYÞ�Öºà´Õ>è¨Úq×!ä�âº×m×ziÀö»à´äºç�ÛSëvätê�â�ë�Õ�àqÕ�è=j�ì3	a×�Þ¨ÚqÖºÛoàqÕ>Ý¥Ú´ë>å�×�âº×;Ö¯ë>Ú ä�Ö
ö»à´äºç�Ê!ò>ìa�ÌiÀö»à´äºçrê>âºë�Õ>à´Õ�èAÞ¨Õ>å�åv×�ÜiÞ¨ë�Ú´ä�Û¨êvä�à´ÛSÕ>ÖJj�ã T ÛfÛTÖXä�à´Õ�èAÞ¨Õ>å T Þ�è¨èSà´Õ>èP�	äºç�×;Ö¯×[ö�×¥â�×ä�Þ¨ý¨×mÕ*ÜÀâ�Û¨Ø ï ñ¨ñ�ó¶ì4íMç�àßÖ4å�ÞIä�ÞoÞ¨Ú´ÚqÛIö�Ögë>ÖgäºÛ#Ý�ÛSØJê>Þ�â�×!ÛSë�â4Þ�ê�ê>âºÛTÞ¨Ý�ç*ö»à´äºçJÛ�ä�ç�×¥âgä�×mÝ�ç�Õ�àß÷Të�×mÖ
ÜÀÛ¨â�Ý¥âº×;ÞIä�à´Õ�èJ×mÕ>Ö¯×mØ�Ù�Úq×mÖmì



ígÞ�Ù�Úq× ð �2í"×;ÖXä�×mâºâ�Û¨â�êC×¥â�Ý�×mÕSä�Þ�èS×mÖ�Û¨Õ�ä�ç�×VÙC×¥Õ>Ý�ç>ØJÞ¨âºýÆå�ÞIä�Þ¨Öº×�ä�Ö�ÜÀÛ¨â�Ý¥Û¨ØJêC×�äºà´äºàqî¨×Jä�×mÝ�çvô
Õ�àß÷Të�×mÖmì
�+���l���J��� ´ ���\�U�g�µÍ£�9��� ¤6·PÎa¸ ¢Z�U�P���9���\� ¢Z�p�¶�¶���\�

ÏzÐ ��Ñ?�?¡\�P���\� Ï$Ð Ñ��=¡\�\���\� Ï$Ð ¤Z·\ÎÒ¸ Ï$Ð ¤Z·\ÎÒ¸
¢Z�9���P����¤6�P�\�p��� ¸pÎÀ±�® ¸pÎa² ³9Îa³ ³9ÎÒ¨
©3��ª���«¬�\�U���U�½�d���P =���9�?� ¨�®pÎa¯�¯ ¨�¯9Î · ¨�¸pÎÒ® ¨l·\Î ·
° �?�9ª��P��¤Z�9���P��� ¨º¦9Îa¦�¸ ¨�¦9Î · ¨�¸pÎa² ¨l·\Îa¥
´ ���9���g�����9�µ«¬ª��9�U� ±�¸pÎÒ®�¸ ±�·\Îa¯ ¯9Îa¦ ±�²9Îa¥
»R���p�9���­¼
���p�P�¶�\���9���U� ³�²9Îa¥�¨ ±�³9Îa¯ ³9Îa³ ¥9Îa¯

ígÞ�Ù�Úq× õ �Aí	×mÖ¯äV×¥â�âºÛSâ­i=ÖXä�Þ�Õ>å�Þ¨â�å@×¥â�â�Û¨â�j*ÛSÕ@ä�ç�â�×¥×�å�ÞIä�Þ¨Öº×�ä�ÖJà´ÚqÚ´ë6ÖXä�â�Þ�äºàqÕ�èÆäºç�×�×¥ùC×;Ý�ä�ÖVÛ�Ü
Ö�Þ�ØJê�Úqà´Õ�èJàqÕ
äºç�×*Ý¥âº×;ÞIäºàqÛ¨Õ+Û�Ü8×¥Õ>Öº×¥Ø²Ù�Úq×mÖ

©3���=�p���9�l�9�¶� ¢Z�9���P��� ©3��ª���«¬�\�U���P� ° �?�9ª��P� ´ ���p�?���g���p� »R���p�9���
´ �Pª6Ñ��g��� ¤L�U�\�p��� �d���P =���9�?� ¤Z�9���U��� «¬ª��9�U� ¼
���p�P�¶�\���p���P�
²9Îa¦ ³9Î ·\±k�QÎ ²�¯�� ¨�¸pÎÀ±�®��QÎÒ¨º¯�� ¨º¯\Î ·=®��-ÎÀ±�¯?� ±�±�ÎÒ®º¥��QÎÀ±�±�� ±�±�ÎÒ®p±k�QÎa³9±��
²9Îa¯ ³9Î ·�³��QÎ ²�¦�� ¨l·\Îa¯�¯��QÎÒ¨l·?� ¨º¯\Îa¸�¸��-ÎÒ¨º²?� ±�±�Îa¥9±k�QÎÀ±�¨�� ±�¨pÎa²�¸��QÎa³�³��
²9ÎÒ® ³9ÎÀ±�³��QÎ�±�±�� ¨l·\ÎÒ¸º¦��QÎÀ±�®�� ¨º¯\Î ·�·��-ÎÀ±�¸�� ±�±�Îa¥�¥��QÎa²�®�� ±�±�Î ·\±k�QÎÀ±�¯��
²9Îa¥ ³9Îa³�¯��QÎ ²�¦�� ¨l·\ÎÒ®�¸��QÎa³9±�� ¨º¯\Î ³�¦&�-ÎÀ±�¥?� ±�±�Îa¥�¯��QÎÀ±�¨�� ±�¨pÎÀ±�³��QÎÒ¨p±��
²9ÎÒ¸ ³9Îa¯�®��QÎ�±g®�� ¨l·\Î ·�¦��QÎÀ±�¦�� ¨º¯\Î ¥�¯&�-ÎÀ±�¸�� ±�±�Îa¥�®��QÎÀ±�¨�� ±�¨pÎÒ¸º¥��QÎÒ¨º³��
²9Î · ³9ÎÒ¸p±k�QÎ�±�±�� ¨l·\Îa¯�®��QÎÀ±�¯�� ¨º¯\Î ·?³&�-ÎÒ¨º¦?� ±�±�Îa³�¦��QÎÀ±�²�� ±�±�ÎÒ¨�®��QÎa³9±��
²9Îa³ ³9ÎÒ¨�¸��QÎ�±�³�� ¨l·\Î ·?®��QÎÀ±�®�� ¨�®9Î ¯?®��-ÎÒ¨º³?� ±�±�Îa¥9±k�QÎÀ±�¦�� ±�±�Îa¥º·&�QÎa³�¥��
²9ÎÒ¨ ³9Î ·�¯��QÎ ²?®�� ¨�¸pÎÀ±�³��QÎÒ¨�¨�� ¨�®9Îa¸9±y�-ÎÒ¨º²?� ±�±�ÎÒ¨º¦��QÎÀ±#·?� ±�±�Î ·�¥��QÎÒ¨º¥��
²9ÎÀ± ³9Îa³�¯��QÎ ²�¯�� ¨l·\Îa¦�®��QÎÒ¨�¨�� ¨�®9Î�±g®��-Îa³�¸�� ±�±�Îa²�¦��QÎÀ±#·?� ±�±�Îa³�¥��QÎÒ¨�¸��
²9Îa²�¸ ³9Î ·�²��QÎ ²�¦�� ¨�¸pÎÒ¨p±k�QÎÀ±�¥�� ¨º¥\Î ¥?¨��-ÎÒ¨º¥?� ±�±�Îa¥�¸��QÎÀ±#·?� ±�±�Îa¯�®��QÎa³9±��
²9Îa²9± ¸pÎÀ±�®��QÎ�±g¸�� ¨�®pÎa¯�¯��QÎa³�¥�� ¨º¦\Î ¦?¸��-ÎÒ¨º¦?� ±g¸pÎÒ®�¸��Ó²�� ±�³9Îa¥�¨��QÎa³�¨��

m�*-, ÔÕ@e@e]�KP13@¶Ö×G�I6KÇØ+1�o[chrt:BFÚÙ�2�>=:BoÜÛdrt:u>
ígÞ�Ù�Úq× õ Öºë�ØJØ[Þ�â�à´øm×mÖ!Û¨ë�âMâ�×mÖºë�Ú ä�ÖMÞ¨Ö�ö!×-îIÞ�â�éJäºç�×�êC×¥â�Ý�×mÕSä�Þ�èS×¾Û�Ü8ÖºÞ¨ØJê�Ú´×;ÖMÞIäM×mÞ¨Ý�ç+Õ�Ûvåv×¨ì
	Æ×AÛ¨Ù>Öº×¥â�î¨×
ä�ç>ÞIäVä�ç�×aÞSÝ¥Ý¥ë�â�ÞSÝ�é¦àßÖ[â�Û¨ë�èSç�Úqé@Ý�ÛSÕ>Ö¯ä�Þ�ÕTäÉÞSÖJäºç�×�ê6×mâ�Ý¥×¥ÕTä�Þ¨è¨×AÖ�Þ�ØJê�Úq×må�àqÖ
îIÞ�â�à´×;åKì8ü�ÚßÖ¯Û6ã¨ä�ç�×¾×mâºâ�Û¨â4àßÖ�ÖºØ[Þ�ÚqÚ´×mâ4äºç>Þ¨Õ[ÜÀÛ¨âtäºç�×-Ö¯àqÕ�è¨Úq×�ë�Õ>ê�âºë>Õ�×må2ä�âº×m×¨ì4í"Û�× � ê�ÚßÞ�àqÕJäºç�àßÖ¥ãö�×²Ý�ÛSÕ>Öºàqåv×mâº×;å�ç�ÛIö ö�×²Öºê�Ú´à´ä-äºç�×²à´Õ>Ö¯ä�Þ¨Õ>Ý�×;ÖoÞ�äo×;Þ¨Ý�çAÕ�Ûvåv×SìhW>Û¨â-×mÞSÝ�ç�ÜÀ×mÞIä�ë�â�×¨ãYö!×²Õ�×¥×;å
äºÛ[àßåv×mÕSä�à ÜÀé�ÞJîIÞ�Úqë�×*Öºë>Ý�ç
äºç>Þ�äoÞ[Ö¯ê>Ú´à´ä¾Û¨Õ
ä�ç>ÞIä»ÜÀ×;ÞIäºë>âº×*Þ�ä�äºç>Þ�ä�îIÞ�Úqë�×*ö»àqÚ´Ú�ÛSêväºàqØJà´øm×#äºç>×
Öºê�Ú´à´ä²Ý¥âºà´äº×mâºàqÛ¨Õ�ì T éÆÖºÞ¨ØJê�Ú´àqÕ�è�ä�ç�×[à´Õ6ÖXä�Þ�Õ>Ý¥×mÖ*Þ�ä�Þ�Õ�Ûvåv×Vö»à´äºç¦Þ�ë�Õ�à´ÜÀÛ¨â�Ø å�àqÖ¯äºâ�à´Ù>ëväºàqÛ¨Õ�ã
ö�×
Þ¨âº×+×mÖ�Ö¯×mÕSä�àqÞ¨Ú´Úqé�Ö¯×mÚ´×;Ý�äºàqÕ�è�ÞaÖºê�Úqà ä2äºç6ÞIäJàqÖ2Úqà´ýS×¥Úqéaä�ÛaÙC×�Ý�ÚqÛSÖº×Vä�Û�ä�ç�×+ÛSêväºàqØ[Þ�Ú»Öºê�Ú´à´ämì
	&ç�×mÕ[ö!×�àqÕTäºâ�Ûvåvë>Ý�×»â�Þ�Õ6åvÛ¨ØJÕ�×;ÖºÖgä�ç�âºÛSë�è¨ç[Ö�Þ�ØJê�Úqà´Õ>è>ã¨à´ä!àßÖ4Úqà´ýS×¥Úqé*ä�ç>ÞIä!äºç�×»ä�âº×m×mÖtÝ¥âº×;ÞIä�×må
àqÕ�ä�ç�×J×¥Õ>Öº×¥Ø²Ù�Ú´×[Þ¨âº×2î¨×mâºéAåvà´ùY×¥â�×¥ÕTämìÞÝ�ÛIö�×¥îS×¥â;ã6ä�ç�×[åv×mÝ¥àqÖºàqÛ¨Õ�ÙCÛ¨ë>Õ>å�Þ�â�àq×mÖmãKäºç>Þ�ä#àqÖmãKäºç>×
çféfê6×mâºê�ÚßÞ�Õ>×mÖ�Ö¯×mê>Þ�â�ÞIä�à´Õ�è*äºç�×-Ý�ÚßÞ¨Ö�Ö¯×;Ö¥ãSÜÀÛ¨âMÞ�ÚqÚCäºç�×¾äºâ�×¥×mÖ!ö»àqÚ´ÚYÙC×oîS×¥â�éJÝ¥Ú´ÛTÖ¯×�äºÛ2×mÞ¨Ý�çÉÛ�äºç>×¥â;ì
û¢Õ[Ý�ÛSÕSä�â�ÞSÖXä8ö»à´äºçVÞ�Ö¯àqÕ�èSÚ´×Mä�âº×m×¨ãIä�ç�×�åv×mÝ¥àqÖºàqÛ¨ÕJÙ6ÛSë�Õ>å�Þ¨âºé*ÜÀÛ¨â8äºç>×»×¥Õ>Öº×¥Ø²Ù�Ú´×»ö»àqÚqÚ�Ù6×µ¾�Ö¯Û¨Ü ä�¿>ã
Úq×mÞ¨å�à´Õ�è2ä�ÛJÞJÙC×�äºäº×mâ�è¨×mÕ�×¥â�Þ�Úqà´ø;ÞIä�à´ÛSÕV×¥â�âºÛSâmì
��Û¨äº×oäºç>Þ�ä�Þ¨Ö!ö!×�â�×måvë>Ý¥×¾ä�ç�×-ê6×mâ�Ý¥×¥ÕTä�Þ¨è¨×-Û�Ü"àqÕ>Ö¯ä�Þ�Õ6Ý�×mÖMÖ�Þ�ØJê�Úq×måKãTä�ç�×�×¥â�âºÛSâ!àqÕ>Ý�â�×mÞSÖ¯×;Ö

Þ�èTÞ�àqÕ�ã¨ÖºÛ¨ØJ×�äºàqØJ×mÖtâ�×¥îS×¥âºäºàqÕ�èoäºÛ�äºç>×�îIÞ�Úqë�×»à´Õ[ígÞ�Ù�Úq× ð ì8íMç�àqÖtç>Þ�ê�êC×¥Õ6Ötö»ç�×mÕ²ä�ç�×�Ö�Þ�ØJê�Úq×
Öºà´øm×�ÞIä�ä�ç�×�â�ÛfÛ�ä�Õ�Ûvåv×²Û�Ü8äºç>×*äºâ�×¥×�àqÖ¾Ú´×;ÖºÖ�äºç>Þ¨Õ�äXö»àqÝ¥×*äºç>×*Õfë�Ø�ÙC×¥âoÛ�Ü4ÜÀ×mÞ�äºë�â�×mÖmì»ü�ä¾ä�ç�àqÖ
êCÛ¨àqÕSä;ãKÕ�Û�ÖºÞ¨Ø2ê>Ú´àqÕ�è
àqÖ-êC×¥âºÜÀÛ¨â�Ø2×;åKã�Þ�Õ6åA×mÞSÝ�ç�äºâ�×¥×2àqÕ�ä�ç�×²×mÕ>Öº×¥Ø�Ù>Ú´×2Ù6×;Ý�ÛSØ2×;Ö-àqåv×mÕTäºàßÝ¥Þ�Ú
äºÛAäºç�×Éäºâ�×¥×ÉÝ¥âº×;ÞIäº×;å�Û¨Õ�ä�ç�×É×mÕSä�à´â�×[ä�â�Þ¨à´Õ�àqÕ�è�Öº×�ä;ì�	&ç�×¥Õbäºç�×+ÖºÞ¨Ø2ê>Ú´×ÉÖºàqø¥×+Þ�ä*äºç>×Éâ�ÛTÛ¨ä
Õ�Ûvåv×oàqÖ!Þ#Ú´à´ä¯ä�Ú´×-Ù�à´ä!ÚßÞ�â�è¨×mâ4äºç>Þ¨Õ[äXö»àßÝ�×»ä�ç�×¾Õfë�Ø²Ù6×mâ�Û�ÜKÜÀ×;ÞIä�ë�âº×;Ö¥ãSäºç>×¾Õ�Ûvåv×;Ö�ÞIä!äºç�×oç�àqè¨ç�×mâ
Úq×¥î¨×mÚqÖ�Û�ÜKä�ç�×�ä�âº×m×�ë>Öº×¾ÖºÞ¨ØJê�Ú´àqÕ�è6ãSÙ�ë�ä�äºç>ÛSÖº×oÞIä�äºç�×oÚ´ÛIö�×¥âtÚq×¥îS×¥ÚßÖ4ä�Þ�ý¨×�äºç�×½¾¯Õ�Û¨ô¶Ö�Þ�ØJê�Úqà´Õ>è?¿
ê>Þ�äºç�ãYâ�×mÖºë�Ú ä�à´Õ>èÉàqÕaÞVç>à´èSç�×¥â-×¥â�âºÛSâ¾îIÞ�Úqë�×�ÜÀÛ¨âoäºç�×2×¥Õ>Öº×¥Ø²Ù�Úq×mÖmãCÙ>ëvä-ÚqÛIö�×¥â�ä�ç>Þ�ÕAäºç�×2×¥â�âºÛSâ



ígÞ�Ù�Úq×�òU��íMàqØJà´Õ�è+âº×;Ö¯ë>Ú ä�Ö iÀàqÕaÖº×mÝ¥Û¨Õ>å>Ö�j»Ý¥Û¨ØJê>Þ¨âºàqÕ�è�ñ�fVâºë�Õ6Ö�Û�Ü4ä�ç�×*ä�â�Þ¨à´Õ>à´Õ�èÉÛ�Ü�ÞÉÖºàqÕ�è¨Úq×
äºâ�×¥×�ö»à´äºç�ÛSëvä¾Ö�Þ�ØJê�Úqà´Õ�èJîvÖmìtÞ�Õ
×¥Õ>Öº×¥Ø²Ù�Ú´×�Û¨Ü�ñgf�ä�âº×m×mÖMö»à´äºç�Ö�Þ�ØJê�Úqà´Õ�è[Þ�ä�ñgf=ßÉì

´ ���9���g�����9� »R���p�p�?�
«¬ªL�p�¶� ¼
���p�U�U�\���9���U�

´ ���\�¶�g�kÍZ�9�?� ¥�³Þ� ¨�¥�³Þ�
à3�P���?ªL =�����Q±�� ·�¯�¯µ� ±�¨�®º¦Þ�
à3�P���?ªL =�����¹¨�� ·�³º·k� ±�¨�¨�¨á�
à3�P���?ªL =�����Ó³�� ¸p±$� ±g¨º³Þ�

ÜÀÛ¨â�Þ�Öºà´Õ>è¨Úq×»äºâ�×¥×Sì8íMç>àqÖ!Û¨Ù>Öº×¥â�îIÞIä�à´ÛSÕJÝ¥Û¨ë�Úßå[ÙC×oë6Ö¯×;å[Þ¨Ö�Þ#âºÛSë�è¨ç[â�ë�Úq×¾Û¨ÜKäºçfë�Ø�ÙVäºÛ�ÙCÛ¨ë>Õ>å
äºç>×�ÖºØ[Þ�ÚqÚ´×;ÖXä�ÜÀâ�Þ¨Ý�ä�à´ÛSÕÉÛ¨Ü�äºç�×#Ö�Þ�ØJê�Úq×mÖ!äºÛJë>Öº×-à´Õ�Ý�â�×mÞ�äºàqÕ�è*ä�ç�×�×¥Õ>Öº×¥Ø²Ù�Ú´×;Ö!äºÛJÙ6×�Õ�ê�â ðÞã
Õfë�Ø�ÙC×¥â»Û¨Ü	ÜÀ×;ÞIä�ë�âº×;Ö¥ì

û¢Õ¦ä�×¥â�Ø[ÖJÛ�Ü¾ä�ç�×�Þ¨ÝmÝ�ë�â�Þ¨Ý¥éÆÛSÙvä�Þ¨à´Õ>×må¦ÙférÛSë�âJ×¥Õ>Öº×¥Ø²Ù�Ú´×;ÖJâº×mÚqÞ�äºàqî¨×ÉäºÛ�Û�ä�ç�×¥â[Öºà´ØJàqÚqÞ¨â
Þ�ê>ê�âºÛTÞ¨Ý�ç�×;Ö¥ãfÛSë�â�â�×mÖºë�Ú ä�Ö»Þ�â�×*Ý�ÛSØ2êC×�ä�à ä�à´îS×#ö»à ä�ç�äºç�ÛTÖ¯×#ÛSÙvä�Þ¨à´Õ>×må+äºç�â�Û¨ë>è¨ç T ÛfÛTÖXä�à´Õ�è[Þ¨Õ>å
T Þ�èSè¨àqÕ�è2ÞSÖMÚ´àßÖ¯äº×må
àqÕAí	Þ¨Ù�Úq× ð ì6Ý�ÛIö�×¥îS×¥â;ãTÜÀÛ¨âMäºç>×*ÚqÞ¨âºèS×¥â»å�Þ�ä�Þ¨Öº×�ä�Ö$iY�vÞ�äº×mÚ´Úqà ä�×#û¢Ø[Þ�è¨×#Þ¨Õ>å
ä�×¥ä¯ä�×¥â6Ä»×;Ý�ÛSè¨Õ�à´äºàqÛ¨ÕUj�ã�Û¨ë>âtÞ�Úqè¨Û¨â�à´äºç�Ø àßÖ4ö�Û¨â�Ö¯×!äºç>Þ¨Õ T ÛfÛTÖXä�à´Õ�è�ÛSâ T Þ¨è¨èSà´Õ�è6ì"íMç�àßÖ4Ø[ÞEé*ÙC×åvë�×�äºÛ[ä�ç�×#ÜiÞSÝ�ä¾ä�ç>ÞIä-ö!×*Þ¨âº×�ö!ÛSâºýfàqÕ�èJö»à ä�çAë�Õ�ê�â�ë�Õ�×;å�äºâ�×¥×;Ö¥ã6ö»ç�àßÝ�ç�è¨àqî¨×*ç�àqè¨ç>×¥â�×mâºâ�Û¨â�Ö
äºç6Þ�Õ�ê�â�ë�Õ�×;å
äºâ�×¥×mÖ»ÜÀÛ¨â»ä�ç�×mÖº×�å�Þ�ä�Þ¨Öº×�ä�ÖM×¥îS×¥Õ�àqÕ�äºç�×�ÝmÞ¨Öº×�Û�ÜtÞ[Ö¯àqÕ�èSÚ´×#ä�âº×m×ki ÜÀÛSâ�× � Þ�ØJê�Úq×¨ãÝ�ÛSØJê>Þ�â�×�Ý�ÛSÚ´ë>Ø2Õ6Ö ð Þ�Õ>å õ à´ÕÆí	Þ¨Ù�Ú´× ð j�ìoü¾ÖoÛ¨Ù6Ö¯×mâºîS×må�Ùfé�Û�äºç>×¥âoÞ¨ëväºç>Û¨â�Ö¥ãC×¨ì è>ì ï v óHãCäºç>×
åv×;Ý�àßÖ¯àqÛ¨Õ@äºÛrê�â�ë�Õ�×�ÛSâ[Õ�Û�äVê>âºë�Õ>×+ä�ç�×�ä�âº×m×�Öºç�ÛSë�Úqå�ÙC×�Ø[Þ¨åv×�àqÕ>åv×mê6×mÕ>åv×¥ÕTä�Ú´é@ÜÀÛ¨â[×;Þ¨Ý�ç
å�Þ�ä�Þ¨Öº×�ä;ì

m�*Y) .�I6o8ch]
791�795-I62�1�rk.�I6>?7\>
íMç�×ÉäºÛ�ä�Þ�ÚMÝ�ÛSØ2ê>ëvä�Þ�äºàqÛ¨Õ>Þ¨Ú!Ý�ÛTÖXä²ÜÀÛ¨â�äºâ�×¥×mÖ2Ý�â�×mÞ�äº×;å�ë>Ö¯àqÕ�èaÛ¨ë�â2Þ�ê�ê�â�ÛSÞSÝ�ç�àqÖ2åv×�ä�×¥â�ØJà´Õ�×;å
Ùfé
Öº×¥îS×¥â�Þ�Ú�Ý¥Û¨ØJê6×¥äºàqÕ�èJÜiÞ¨Ý�äºÛSâ�ÖmìZ	&ç>à´Úq×#ÜÀ×¥ö�×¥â¾à´Õ>Ö¯ä�Þ¨Õ>Ý�×;Ö�ç>ÞEîS×-äºÛVÙC×�Ý�ÛSÕ>Öºàqåv×mâº×;å�ÞIä¾×;Þ¨Ý�ç
Õ�Ûvåv×Sã4äºç�×mâº×
àßÖ2Þ¨Õ@ÞSå�åvà´äºàqÛ¨Õ>Þ¨ÚMÖºÛ¨âºä²â�×m÷Të�àqâ�×måKã4ë�Õ>Ú´×;ÖºÖ2ö�×+ë>Öº×�ÞaÖºØ[Þ�âºäº×¥â2Þ�ê�ê>âºÛTÞ¨Ý�çrÜÀÛSâ
äºç>×ÉÖ¯×;÷Të�×¥ÕTäºàßÞ�Ú4â�Þ�Õ6åvÛ¨Ø ÖºÞ¨Ø2ê>Ú´àqÕ�è�Ö¯ë6Ý�ç�ÞSÖ�äºç>×VÛ¨Õ�×[àqÕ ï ñ � ó¶ì½	Æ×VÝ¥Þ¨Õ�Þ¨ÚqÖºÛ�× � ê�ÚqÛ¨à´ä#äºç>×ÜiÞ¨Ý�ä#äºç>Þ�ä²Öºà´Õ>Ý¥×Jäºç�×VÖ�Þ�ØJ×Jä�â�Þ¨à´Õ�àqÕ�è�Öº×�ä*àßÖ#ë>Öº×måÆÜÀÛ¨â*Þ¨Ú´Útäºç�×[ä�âº×m×mÖ�àqÕ�äºç�×[×mÕ>Öº×¥Ø�Ù>Ú´×Sã"ö�×
Ý¥Þ¨Õbâ�×måvë6Ý�×+äºç�×
äºàqØJ×ÉÜÀë>â¯ä�ç�×¥â[Ùfé¦åvÛSà´Õ�è�äºç�×�àqÕ�à´äºàßÞ�Ú�ÖºÛ¨âºä²Û¨Õ>Ú´érÛSÕ>Ý�×+ÜÀÛ¨â[Þ�ÚqÚ�äºç�×
ä�âº×m×mÖmì
íMç�àßÖMÞ�ê�ê�â�ÛSÞSÝ�çJäºÛ²âº×;åvë>Ý�àqÕ�è�äºç�×�Ý�ÛTÖXäMÛ�Ü�×mÕ>Ö¯×mØ�Ù�Úq×mÖ�Ý¥Þ¨Õ+Þ¨ÚqÖºÛ*ÙC×�Þ¨ê�ê�Úqà´×;åJäºç>âºÛSë�è¨çÉÝ¥Ú´×mî¨×mâ
Ý�ÛvåvàqÕ�èJàqÕ+ä�ç�×*Ý¥ÞSÖ¯×�Û¨Ü T Þ�èSè¨àqÕ�è²ÛSâ T ÛTÛTÖXä�à´Õ>è>ìþoë�â�àqÕ�à´äºàßÞ�Ú¨äºàqØ2àqÕ�è�â�×mÖºë�Ú´ä�Ö�Þ¨âº×4ê>âº×;Ö¯×mÕSä�×må-àqÕ*í	Þ¨Ù�Ú´×�ò>ì"íMç�×täºàqØ2×;Ö�èSà´îS×¥Õ#Þ�â�×4à´Õ*Öº×mÝ¥Û¨Õ>å>Ö
Û¨ÕrÞ ' f�f�Ã�Ý�ø X ×¥ÕTäºàqë�Ø û¯û¯û#ÖºévÖXä�×¥Ø ö»à´äºç
��ñ ð Ã T Û�ÜMØJ×¥ØJÛ¨â�é¨ì­�fà´Õ6Ý�×Vö�×[è¨×mÕ�×¥â�ÞIä�×
ñgfäºâ�×¥×;Ö2à´Õ@äºç�×�×mÕ>Ö¯×mØ�Ù�Úq×¨ã!ö!×�Ý�ÛSÕ>Öºàqåv×mâº×;åbÞÆÖºÞ¨ØJê�Ú´àqÕ�èÆâ�Þ�äº×
Û�Üåf�ìqñ¨ìbíMç�×�Ý¥Û¨ØJê>Þ�â�àßÖ¯ÛSÕ¦àqÖ
ÙC×�äXö�×¥×¥ÕJä�ç�×oÞEîS×¥â�Þ�èS×!Û¨Ü8ñgf#â�ë�Õ>ÖtÛ¨ÜYäºç�×¾ÖºàqÕ�è¨Úq×»äºâ�×¥×¾è¨×¥Õ>×¥â�ÞIäº×;å2ö»à ä�ç�Û¨ëväMÖºÞ¨ØJê�Ú´àqÕ�è*îvÖmì!ñgf
â�ë�Õ>ÖtÛ¨ÜYäºç�×�×mÕ>Öº×¥Ø�Ù>Ú´×Sì�	Æ×¾Ý¥Û¨ØJê>Þ�â�×Mäºç>×�äºàqØJ×»ÜÀÛ¨â�äºâ�Þ�àqÕ�àqÕ�è*Þ�ÚqÛ¨Õ�×SãSÞSÖtÛ¨ë>â4äºàqØJà´Õ�è²âº×;Ö¯ë>Ú ä�Ö
àqÕ>åvàßÝ¥ÞIä�×�äºç>Þ�ä»äºâ�Þ�àqÕ�àqÕ�è²àßÖ»ØJÛ¨â�×-äºàqØJ×*Ý�Û¨Õ6Ö¯ë�ØJàqÕ�è>ì
	Æ×+Ý�ÛSÕ>Öºàqåv×mâ*ä�ç�âº×m×+åvà´ùY×¥â�×¥ÕTä²àqØJê�Ú´×mØJ×¥ÕTä�Þ�äºàqÛ¨Õ>ÖmìAû¢Õrä�ç�×Éá6â�Ö¯ä²àqØJê�Ú´×mØJ×¥ÕTä�Þ�äºàqÛ¨Õ�ã8ö�×

ë>Öº×²Þ+Ö¯Úqà´èSçTäºÚqé
ØJÛSâº×�ÖºÛ¨ê>ç�àqÖ¯äºàßÝ¥Þ�äº×;å�ö�ÞEé
Û�Ü�Ö�Þ�ØJê�ÚqàqÕ�è+Þ�äo×mÞSÝ�çAÕ�Ûvåv×�äºç>Þ�äoê�â�×mÖº×¥â�î¨×;Ö»äºç>×
ÖºÛ¨âºäº×måÆÛSâ�åv×mâ*Û�Ü»ä�ç�×VàqÕ>Ö¯ä�Þ�Õ6Ý�×mÖmìAíMç�×VàqÕ>Ö¯ä�Þ¨Õ>Ý�×;Ö�ÞIä2Þ�Õ�Ûvåv×ÉÞ¨âº×Éå�à´îfàßåv×må�àqÕTäºÛ¦ñgf�×m÷Të>Þ¨Ú
ê>Þ¨â¯ä�ÖZi=Ý�Û¨â�â�×mÖºê6ÛSÕ>åvàqÕ�è�ä�Û-ÞoÖºÞ¨Ø2ê>Ú´àqÕ�èoÜÀâ�ÞSÝ�äºàqÛ¨Õ�Û�ÜUf>ì´ñlj"Þ¨Õ>å#ä�ç�×¥ÕJÞ�Õ*àqÕ>Ö¯ä�Þ¨Õ>Ý�×�àqÖgâ�Þ�Õ>å�Û¨ØJÚ´é
Öº×¥Úq×mÝ�ä�×må�ÜÀâºÛSØ ×mÞSÝ�ç²ê6Þ�âºämì8íMç�àqÖ4ÞEîSÛ¨àßå�Ö	äºç�×�ÞSå�åvà´äºàqÛ¨Õ>Þ¨Ú�Ö¯ÛSâ¯ä4ÞIät×;Þ¨Ý�ç²Õ�Ûvåv×¨ãSÙ�ëvä4äºç>×»à´Õ�à´äºàßÞ�Ú
ÖºÛ¨âºäºàqÕ�è*àßÖ�â�×¥êC×mÞ�äº×må[ÜÀÛ¨â�×;Þ¨Ý�çJä�âº×m×¾àqÕ[äºç�×-×¥Õ6Ö¯×mØ�Ù�Úq×¨ì8û¢Õ[ä�ç�×oÖº×mÝ¥Û¨Õ>å[àqØJê�Úq×¥ØJ×¥ÕTä�Þ�äºàqÛ¨Õ�ãTö�×
åvÛ-äºç>×�àqÕ�à´äºàßÞ�Ú>ÖºÛ¨âºä4Þ¨Ý�â�ÛSÖ�Ö"äºç�×Mä�âº×m×mÖ8àqÕ�ä�ç�×»×¥Õ>Öº×¥Ø²Ù�Úq×!ÛSÕ�Ú´é�Û¨Õ>Ý¥×¨ã�Ù�ë�ä�ÞIä4×mÞSÝ�ç�Õ�Ûvåv×»Û¨Ü>äºç>×
äºâ�×¥×SãEäºç�×�ÖºÞ¨ØJê�Ú´×!àqÖ	Û¨Ù�ä�Þ�àqÕ�×;å#â�Þ¨Õ>åvÛSØ2Úqé#Þ�Õ>å#äºç�×mÕ²ÖºÛ¨âºäº×må�ì�û¢Õ*ä�ç�×tä�ç�à´â�å*àqØJê�Úq×¥ØJ×¥ÕTä�Þ�äºàqÛ¨Õ�ã
ö�×�Ý¥Û¨Ø�Ù>à´Õ�×!äºç>×!äXö�ÛoäºàqØ2×¥ô¶Ö�ÞEîfà´Õ>èoÞ¨ÖºêC×mÝ�ä�ÖgÛ�Ü�ä�ç�×�á>â�Ö¯ägäXö!Û-à´ØJê�Úq×¥ØJ×mÕSä�ÞIä�à´ÛSÕ>Ö¥ãSÞ�Õ>å²Ý�â�×mÞIä�×
äºç>×-×mÕ>Öº×¥Ø�Ù>Ú´×;Ö!ÙféVåvÛSà´Õ>è�ä�ç�×oàqÕ�à´äºàßÞ�Ú�ÖºÛ¨âºä�ÛSÕ�Úqé[Û¨Õ>Ý¥×¨ãvÞ�Õ>åÉë>Öºà´Õ�è²äºç>×-ØJÛSâº×�Ö¯ÛSê�ç�àßÖXä�àqÝmÞIä�×må
Ö¯äºâ�ÞIäºà´á>×;å+Ö�Þ�ØJê�Úqà´Õ>èJÞ�ä�×mÞSÝ�ç+Õ�Ûvåv×Sì



V¾ÖºàqÕ�è[äºç>×�á>â�Ö¯äoàqØ2ê>Ú´×mØ2×mÕTä�ÞIä�à´ÛSÕ�ãCö!×²Õ�Û�ä�×*äºç6ÞIäoÙ>ë�à´ÚßåvàqÕ�èVä�ç�×2×¥Õ>Öº×¥Ø²Ù�Ú´×²Û�Ü�ñgfJäºâ�×¥×;Ö
àßÖ[Ö¯ÚqÛIö!×mâ2äºç>Þ¨Õ�Ù>ë�à´ÚßåvàqÕ�èÆäºç�×AÖºàqÕ�è¨Úq×
äºâ�×¥×�ÙfébÞaÜiÞ¨Ý�äºÛ¨â[Û¨Üoò6ì '?' Þ¨Õ>å ' ì fAÜÀÛSâJäºç�×�Úq×�äºäº×¥â
â�×mÝ�ÛSè¨Õ�à´äºàqÛ¨Õ[Þ¨Õ>å[ÖºÞ�äº×mÚ´Úqà ä�×¾å�Þ�ä�Þ¨Öº×�ä�Ö¥ãSâº×;Ö¯êC×mÝ�äºàqî¨×mÚ´éSì	û¢Õ[ä�ç�×oÖº×mÝ¥Û¨Õ>åJÝmÞ¨Öº×¨ã�ä�ç�×mÖº×�ÜiÞSÝ�ä�Û¨â�ÖtÞ�â�×
ò>ì � �JÞ¨Õ>å � ì ` ã6âº×;Ö¯êC×mÝ�äºàqî¨×mÚ´éSì+W>Û¨â¾äºç�×�äºç�àqâ�å�àqØJê�Úq×¥ØJ×¥ÕTä�Þ�äºàqÛ¨Õ�ã6äºç>×�×¥Õ6Ö¯×mØ�Ù�Úq×mÖoÞ�â�×*Ö¯ÚqÛIö!×mâ
Ùfé+Þ2ÜiÞSÝ�äºÛSâ»Û�Ü�f�ì ò ` Þ�Õ6å­f>ì ' ñ¨ãvâ�×mÖºê6×;Ý�ä�à´îS×¥Úqé¨ì4û¢Õ�Û�ä�ç�×¥â»ö�Û¨â�å�Ömãvà Ü4ö�×*Ý�ÛSØ�Ù�àqÕ�×-äºç�×�à´Õ�à´äºàßÞ�Ú
¾ºÖºÛ¨âºä²ÛSÕ>Ý�×�Þ¨Ý¥âºÛTÖºÖ²Þ�ÚqÚMäºâ�×¥×;ÖQ¿�ö»à ä�çbä�ç�×�Õ�ÛÆÞSå�åvà´äºàqÛ¨Õ>Þ¨Ú»Ö¯ÛSâ¯ä�à´Õ�èÆÞIäJ×mÞSÝ�çbÕ�Ûvåv×Sãtö!×�Ý¥Þ¨Õ
Ý�â�×mÞ�äº×�×¥Õ6Ö¯×mØ�Ù�Úq×mÖMÛ¨Ü"äºâ�×¥×;ÖMà´Õ�Úq×mÖ�Ö�äºàqØJ×�äºç>Þ¨Õ
à´ä�ö�Û¨ë�ÚßåVä�Þ�ýS×oä�ÛVÝ�â�×mÞ�äº×�Þ[Ö¯àqÕ�è¨Úq×-äºâ�×¥×Sì

æ x+Ñ����È�#Î3çè�*Ì�Ðêé�Ñ+Í8Ñ�Î��ìë Ï�Î�í
û¢Õ2äºç�àßÖ8ê>Þ¨ê6×mâmã�ö�×Mç>ÞEî¨×�àqÕSä�âºÛvåvë6Ý�×må2Þ�ÕJÞ�ê>ê�âºÛTÞ¨Ý�ç�äºÛ-äºç�×»èS×¥Õ�×mâ�Þ�äºàqÛ¨Õ²Û�Ü6×mÕ>Öº×¥Ø�Ù>Ú´×;Ö8ö»ç�×¥â�×
â�Þ�Õ>åvÛSØJà´ø;ÞIäºàqÛ¨Õ+àqÖMàqÕTäºâ�Ûvåvë>Ý�×;åÉàqÕ
äºç�×#åv×;Ý�àßÖ¯àqÛ¨Õ+äºâ�×¥×�àqÕ>åvë>Ý�äºàqÛ¨Õ
äºç>âºÛSë�è¨ç+äºç�×�ë>Öº×#Û�Ü8ÖºÞ¨Ø2ô
ê�Úqà´Õ>è>ìtþoë�â8×mÞ�â�Úqé#× � ê6×mâºàqØJ×¥ÕTä�Þ¨Úfâº×;Ö¯ë�Ú´ä�Ö8ë6Ö¯àqÕ�è-ê�ë�Ù�ÚqàqÝMåvÛSØ[Þ�àqÕ2å�Þ�ä�ÞSÖ¯×¥ä�Ö8Ö¯ç>ÛIöräºç>Þ�ä8äºç�àßÖ8àqÖÞ�ê�â�Û¨ØJàßÖ¯àqÕ�è*Þ�ê>ê�âºÛTÞ¨Ý�ç�ãIÙCÛ�ä�çVàqÕ²ä�×¥â�Ø[ÖtÛ�Ü�ÞSÝ¥Ý�ë>â�ÞSÝ�é*Þ�Õ6å[Ý�Û¨ØJê�ë�ä�ÞIä�à´ÛSÕ>Þ�Ú6Ý�ÛSÖ¯ämì3Ý�ÛIö�×¥îS×¥â;ã
Ø�ë6Ý�çAâº×mØ[Þ�àqÕ>Ö�ä�Û+ÙC×JåvÛ¨Õ�×Sìå	a×2ö�Þ¨ÕTä¾äºÛ+à´ØJê�â�ÛIî¨×*äºç�×2ê6×mâ¯ÜÀÛSâºØ[Þ¨Õ>Ý�×²Û�Ütä�ç�×²×mÕ>Öº×¥Ø�Ù>Ú´×;Ö
Ùfé
Ö�Þ�ØJê�ÚqàqÕ�è[äºç>×*ÜÀ×mÞ�äºë�â�×mÖ¾ë>Öºà´Õ�èÉäºç�×2Þ�ê�ê>âºÛTÞ¨Ý�ç
à´Õ ï ñ � ó8Þ¨Õ>åAÝ�ÛSÕ>Öºàqåv×mâºàqÕ�è[Û¨äºç�×mâ¾öMÞEéfÖ�Û�Ü
Ö¯äºâ�ÞIäºà´á>×;å+Ö�Þ�ØJê�Úqà´Õ>è>ì�W�ë�âºäºç>×¥â;ã�ö!×#Þ¨âº×-à´ÕTä�×¥â�×mÖ¯äº×må
àqÕ
Öº×¥×mà´Õ>è2à´Ügäºç�×#â�×mÖºë�Ú´ä�ÖMö�Û¨ë�ÚßåÉÙC×#àqØ²ô
ê�â�ÛIî¨×;å*Ùfé�ë>ÖºàqÕ�è#ØJÛ¨â�×!ä�âº×m×mÖ8àqÕ2äºç�×�×mÕ>Öº×¥Ø�Ù>Ú´×Sì	û¢Õ[Þ¨å>åvà ä�à´ÛSÕ�ã¨ö�×Mê�ÚßÞ�Õ2äºÛ*Ý¥Û¨Õ>åvë6Ý�ä�Ö¯äºë>åvàq×mÖ
ö»à´äºç�Þ¨å�å�à ä�à´ÛSÕ>Þ�Ú�å�Þ�ä�ÞSÖ¯×¥ä�Ö�äºÛ[Öº×¥×#à´Ü	ä�ç�×#â�×mÖºë�Ú ä�Ö»Ý¥Þ¨âºâ�é[ÛIî¨×mâ!ä�Û2äºç�×;Ö¯×*å�Þ�ä�ÞSÖ¯×¥ä�ÖMÞ¨ÖMö�×¥ÚqÚ=ì

î ï ÒLíÉÌ�ÏdðÚ����Ð�� ���ñ�¾Ì2Í3�
VhÊ£Ä�äKô¬òpÊ�ô�ñ¥ò ð¨ð��?' ô¬Ä�ÔLó¾ô�ñtô	íMç�àßÖ4ö!ÛSâºý�ö�ÞSÖ4ê6×mâ¯ÜÀÛSâºØJ×;å²ë>Õ>åv×¥âtäºç�×¾Þ¨ë>Öºê�àqÝ¥×mÖ8Û¨ÜCä�ç�×�V*ìa�Yì
ôo×¥ê>Þ¨â¯ä�Ø2×mÕTäVÛ�Ü-Ô�Õ�×¥â�è¨érÙfé
V¾Õ�àqî¨×¥â�Öºà äXé¦Û¨ÜzÊ�Þ¨Ú´à´ÜÀÛ¨â�Õ�àßÞ�ä	ÞEö»âº×mÕ>Ý�×�ä�àqî¨×mâºØJÛSâº×��¾Þ�äºàqÛ¨Õ>Þ¨Ú
ä"Þ¨Ù6ÛSâ�Þ�äºÛSâºéJë�Õ>å�×¥â¾Ý¥Û¨ÕTäºâ�Þ¨Ý�ä+�¾Û>ì�	æô ` ò?f=�Eô¢ÔtÕ�è¨ôHò ' ì

É^�����¾Î��¾Ì�Ò
���
ï ñ�ó õhöe÷Rø\ù�úAûáü�úUöBýRþÌÿ����eö����¬ú��kü"ü�ÕV×mØ2ê>à´â�àqÝmÞ�Ú>Ý¥Û¨ØJê>Þ¨âºàßÖ¯ÛSÕ²Û¨ÜKî¨Û�ä�à´Õ>è�Ý¥ÚqÞSÖºÖºà´á6Ý¥Þ�äºàqÛ¨Õ

Þ¨Ú´èSÛ¨â�à ä�ç�Ø[Ö�� T Þ�è¨èSà´Õ>è�ÙCÛTÛTÖXä�à´Õ>è2Þ¨Õ>åÉîIÞ¨âºàßÞ�ÕTä�Ömì
	���
������������������������! �"Iã�ñ$# ð i¯ñ v�v?v j�ãñgf?�&%Yñ õ?v ì
ï ð ó õåùeø'��(�öBýLú*)�ü T Þ¨è¨èSà´Õ�è2ê�â�×måvàßÝ�ä�Û¨â�Ö¥ì
	+�,
��-�����.�����/���0�����21-"Iã ð iXñ v?v�� j�ãKñ ð¨õ %Yñ¥ò?f>ì
ï õ ó õåùeø'��(�öBýLú3)�ü X Þ¨Ö¯äºàqÕ�èAÙ�à´äº×;Ö�ä�Û¨èS×�äºç>×¥â²ÜÀÛ¨â2ê�âº×;åvàßÝ�äºàqÛ¨Õ@à´Õ@ÚqÞ¨âºèS×Éå�Þ�ä�Þ�Öº×�ä�ÖJÞ�Õ>å�ôÛSÕvôHÚqàqÕ�×¨ì*í	×mÝ�ç�ìYâ�×¥ê�ìqãB�Tä�ÞIäºàßÖ¯äºàßÝ¥Öåô¾×mê>Þ�âºäºØJ×mÕSä;ãRV�Õ�àqî¨×mâ�Öºà´äXé
Û¨Ü
Ê�Þ¨Ú´à´ÜÀÛ¨â�Õ�àßÞ�ã T ×mâºýS×¥Úq×¥éSãñ v�v�� ì"Ü ä�ê�ì ÖXä�ÞIämì ÙC×¥â�ý¨×¥Úq×¥éSì ×;åvë�#Iê�ë�Ù�#Ië>Ö¯×mâ�Ö�#EÙ>âº×mà´Ø[Þ�Õ�#Eê>ÞSÖXä�×¥Ù�à´äº×Sì ê>Ömì54gì
ï ò�ó õåùeø'��(�öBýLú*)�ü!ü�â�Ý�àqÕ�è[Ý�ÚßÞ¨Ö�Ö¯à´á>×¥â�Ömì768�0���/95:<;>=�?0@A�/@B�C:�@D�E
F:31�" i¯ñ v�v?' j�ã ' f�ñF% 'Tð ò>ì
ï �Eó õåùeø'��(�öBýLúG)�üuÄ�Þ¨Õ>åvÛ¨ØúÜÀÛ¨â�×mÖ¯ä�Ötô	â�Þ�Õ>å�Û¨Ø ÜÀ×;ÞIä�ë�âº×;Ö¥ìKí	×mÝ�ç�ìpÄ»×mê�ìSí	×mÝ�ç�Õ>àqÝmÞ�ÚUÄ�×¥êCÛ¨âºä
� �=` ã\�Tä�ÞIä�àqÖ¯äºàßÝ¥Ö�ôo×¥ê6Þ�âºäºØJ×¥ÕTämã\V¾Õ�àqî¨×¥â�Öºà äXéVÛ¨ÜLÊ�Þ¨Ú´à´ÜÀÛ¨â�Õ�àßÞ�ã T ×¥â�ý¨×mÚ´×mé¨ãYñ v?v�v ì

ï � ó õåùeø'��(�öBýLúH)dü�úHI+ùG� ø\þ�(�öBýLúKJBü�ú�LNM�OP�Rø\ýLúK�kü�ú�öBýRþRQ0ST�BýBøRú�UOüWV*9X�$:�:�� Y

��/@B�E;/�
����Z2[8�\���]�F:�:��E;/�_^'�]���F:�ì�Ê!ç>Þ�ê�Ø[Þ¨ÕÆÞ¨Õ>åÌÝ¾Þ�ÚqÚ`#�Ê£Ä�Ê X âº×;ÖºÖmã T ÛvÝ¥Þ�Ä�Þ�äºÛ¨Õ"ãuWgÚ´ÛSâºàßå�Þ>ãñ v�' ò6ì

ïa` óaU8�RøPùGbBöe÷Rø\ù�ú�ÿ�üdÝ�ë>ØJÞ¨Õ�× � êC×¥âºä¯ô¶Ú´×mî¨×¥Ú"ê6×mâ¯ÜÀÛSâºØ[Þ�Õ6Ý�×#Û¨ÕAÞÉÖºÝ¥à´×mÕSä�à áCÝ#à´Ø[Þ¨è¨×*Þ�Õ6Þ�Ú´ôévÖºàqÖ*ä�Þ¨Öºý�ÙféÆÞaÖ¯évÖ¯äº×¥Ø ë>ÖºàqÕ�èaÝ¥Û¨Ø�Ù>à´Õ�×;årÞ�âºäºà´á6Ý�àßÞ�Ú�Õ�×më�â�Þ¨Ú�Õ�×¥äXö!ÛSâºývÖmìAí"×;Ý�ç�ìgâº×mê�ì´ã
	ÆÛ¨â�ýfà´Õ�è[Õ>Û�äº×;Ö»Û�Ü8ä�ç�×�ü¾üoü�û
	ÆÛ¨â�ývÖ¯ç�ÛSê�Û¨Õ�û¢ÕTäº×¥èSâ�Þ�äºàqÕ�èkÃ�ë�Ú´äºàqê�Úq× ä�×;Þ�â�Õ�×må�Ã�Ûvåfô
×mÚqÖmãKñ v?v�� ìgçTä¯ä�êR�c#�#Eö»ö»ö#ì Ý¥Ömì á>ämì ×måvë�#�àqØJÚ´Ø2#fì



ï ' óeda� ø�S�Seø\ùG�`f��Lú�gµü�Ô�Õ>Ö¯×mØ�Ù�Úq×MØJ×�äºç>Ûfå>Ö4à´ÕJØ[Þ¨Ý�ç>à´Õ�×»Úq×mÞ¨âºÕ>à´Õ�è6ì�û¢Õ2hi�];&
�����Z�������:8;j=H@`�'�
kl����:�@nm���@A�o�����/@B�E;/���/98pq;��]r$:]�';�st;/�u	wv�95@D� s�9x�yVz9x�$:�:�� Y
�o�N?0{$:�@\�o|N:µi ð f?f�f?j�ãU�fê�â�àqÕ�è¨×mâ
ó4×mâºÚßÞ�è6ãTê>ê�ì�ñ�%Yñg��ì

ï v óeda� ø�S�Seø\ùG�`f��LúTgµü8ü¾ÕÉ× � êC×¥â�à´ØJ×mÕSä�Þ�ÚYÝ�ÛSØ2ê6Þ�â�àqÖºÛ¨ÕJÛ�Ü"äºç�â�×¥×oØ2×¥äºç�Ûvå�Ö�ÜÀÛ¨âMÝ�ÛSÕ>Ö¯äºâ�ë>Ý�äºôàqÕ�è�×¥Õ6Ö¯×mØ�Ù�Úq×mÖ�Û¨Ü»å�×mÝ�àßÖºà´ÛSÕ�ä�âº×m×mÖ�� T Þ�è¨èSà´Õ>è>ã�ÙCÛfÛSÖ¯äºàqÕ�è>ãgÞ�Õ>åÆâ�Þ�Õ>åvÛSØJà´ø;ÞIäºàqÛ¨Õ"ìq	���}

��-�����3�����/�������-�e~��Iã ð i ð f?f�f?j�ãYñ õ�v %Cñl� ' ì

ï ñ�fIóeda� ø�S�Seø\ùG�`f��Lú�gµü�ú£öBýRþ õhö�b*� ùG�¬úH��üy�fÛSÚ´îfàqÕ�è+Ø²ë�Ú´äºàßÝ�ÚßÞ¨Ö�Ö�Ú´×;Þ�â�Õ�à´Õ>è+ê�â�Û¨Ù>Ú´×mØJÖ�îfàßÞ
×mâºâ�Û¨âºô¶Ý¥Û¨â�âº×;Ý�ä�à´Õ�èÆÛ¨ë�äºê�ëvä�Ý�Ûvåv×;Ö¥ì���;/v������/9�;j=w68��@D� Yi
F�E��9�mF��@A�F9�95�����o��
���[K�F:o���/�]
���1
i¯ñ v�v ��j�ã ð��¨õ % ð�'?� ì

ï ñ¨ñ�óeI+ùeø\÷RýBþ6ú���üYúPöBýBþ�Q�f��eö���� ùeøRú��küCÔ � ê6×mâºàqØJ×¥ÕTä�Ö8ö»à´äºçJÞ-Õ�×¥ö@Ù6ÛfÛTÖXä�à´Õ�è#Þ¨Ú´èSÛ¨â�à ä�ç�Ø�ìû¢Õ�	+�,
��-�����N�����/�������-���3hi�];&
�����Z�������:a;j=e@�����^��-����@A���o��@`�ym��0@\�o������@D�E;����/9iVn;/�&=F�F�]�o��
��
i¯ñ v�v?� j�ãTê>ê�ì�ñ¥ò ' %Yñg� � ì

ï ñ ð óe�Oö�M�MUúH)dü�ú�õ<���a�uøPù�údÿ�üYú�ÿµø��uø'M�(dø-�uø\ù�ú8�×üYú8�����uùeøRúKgµüYú�öBýBþ�U8�eöT�6ú<UOü
ôoàqÖ¯äºâ�àqÙ�ëväº×;å�Ú´×;Þ�â�Õ�àqÕ�è[Û¨Õ�î¨×mâºé+ÚqÞ¨âºèS×#å�ÞIä�Þ[Ö¯×¥ä�Ömì!û¢Õ�pw;/�]r/:]�';�s�;��q�e�C:�@D���E�ov�@\��Z!�/��Z
h����]�/9�9X�F9��e��;/��9x��Zo�����.�C:o
�;/�/�o���l����
�;/�P��v���
o@D�E;��+�7��@`�����3�.1-�,�,�
i ð f�f�f=j�ì

ï ñ õ óe�a�6úlgµü6ÿ�üOÄ�Þ�Õ>å�Û¨Ø åv×;Ý�àßÖ¯àqÛ¨Õ�ÜÀÛ¨â�×mÖ¯ä�Ömì-û¢Õ�hi�];&
�����Z�������:a;j=�@`�'�� ,�]Z�mF��@A�F�����/@B�E;/����9
Vn;/�&=F�F���F��
���;/�q�N;&
ov�|a�o��@768���/9X�/{$:��C:e�/��Z�[K��
�;����0��@D�E;��
iXñ v�v �?j�ãfê�ê�ì ð?`º' % ð�'Sð ì

ï ñ¥ò�óa�O÷T� ý�M�öBý6ú
Juü T Þ�èSè¨àqÕ�è>ãYÙCÛTÛTÖXä�à´Õ>è>ã"Þ¨Õ>åÌÊ!ò6ì ��ì�û¢Õ hi�];&
�����Z�������:�;>=a@����u^��-����@A���F�0@��
¡N�/@B�E;/����9�V7;��P=F�o�]�o��
���;/� 68��@B� Y

o�E�/9nm��0@\�o9�95�����F��
��ÌiXñ v?v�� j�ãtü¾üoü�û X âº×;ÖºÖ²Þ�Õ>å�Ã�ûXí
X âº×;ÖºÖmãfê�ê�ì `¨ð �&% `Iõ f�ì

ï ñg�EózVåÊ!ûT¢�Õ�ÛIö»Ú´×;åvè¨×Zô¾àßÖºÝ¥ÛIî¨×mâºéoà´Õ ô-ÞIä�Þ�Ù>ÞSÖ¯×;Ö"ü¾â�Ý�ç�àqî¨×Sã ð f�f>ñ¨ì�çTäºäºêR�5#,#Iýfå>åKì àßÝ¥Ömì ë>Ý�àHì ×;åvë�#vì
ï ñ � ó.£a�CS�SAøPù�úNJuüúü¾Õ&×#�VÝ�àq×¥ÕTä�Þ�Úqè¨Û¨â�à´äºç�Ø~ÜÀÛ¨â+Öº×m÷Të�×mÕTäºàßÞ�Ú¾â�Þ�Õ6åvÛ¨Ø ÖºÞ¨Ø2ê>Ú´àqÕ�è>ì�6NV*	

^'�]�/��:o�,
o@D�E;��':e;/�+	���@����F|��/@B�E
��/9�?�;>=�@D�l���]�N¤, �ã	ñÞi¯ñ v?'=` j�ã\� ' % �=` ì



U
ni

ve
rs

it
y 

of
 C

al
if

or
ni

a
L

aw
re

nc
e 

L
iv

er
m

or
e 

N
at

io
na

l L
ab

or
at

or
y

Te
ch

ni
ca

l I
nf

or
m

at
io

n 
D

ep
ar

tm
en

t
L

iv
er

m
or

e,
 C

A
 9

45
51

 


