
�����������
	������������������������ �!��"$#&%('*)+�,).-/)+01#1�2).3�()+� ��)+	4�2�5)+6�78�9�&�
: ;-=<,7>�
)+��?A@CBD�&��EF�G�2�H�5�����JIK	
)+�,?/�MLKN�5O�#1�
P�	!Q

R,SUT�VXWZY[SU\]S_^&`9ab`�c>SUd
e VXf5g]VF\8hid�\8j3f9T�klf9VFVX\$klf9T_^
mFklVFf9mXVon,p2qrSUf9mFVXpsc8VFWZVtSU\Zmvu
e dUw_x9y
g]VF\,^
mXkzVXf9mFV{SUf9ps|sSrg$u9VFw_Srg$kzmFW8}�k~q�kzW$kld�f

� SU��c>klp9T�V�R�S�g]kzdUf�SU���1SU��d�\$Srg]d�\��
� SU��c8kzp2T�VU�9�8R��5�r���2�X�+���5���

\]SUd�f2Wv��d�\$f2��`�T�d�q
�+f5g$VF\$f9Srg]kld�f�SU�1�UdUy9\$f�Sr��dUh��,kzTUu���VF\�hid�\$w_SUf9mXV e dUw_x9y
g]kzf2T�n,x9x9�lkzmtS�g]kzdUf9WF�9 U¡�¡5 
�
kzf�x9\ZVFW$W

¢>£2¤Z¥�¦v§�¨�¥
©«ªG¬ªt®�¯;°U±�²
³µ´�¶�·¹¸iº�²»·¼°�®�º�±Z¶�½�³�¯D¾�®�º�·¿ª�À�¬µ¾�¾�Á¿·¹½�¬µº»·¼³�ª�¸ZÂ]¯[±$¸»¸�¬µÀX±Z¸5¯G®�¸Ãº
°U±�º»²Ä¬µªr¸Ã¯D·¿ºÃº»±$¶Å³�ª;¶�±�¯�¬µª�¶

°U±.ºiÆH±�±Zª,¾�²»³�½.±$¸»¸»±Z¸�²»®�ª�ª�·¼ª�À[¬µº�¶�·�Ç�±�²�±�ªFºÁ¿³�½Z¬vº»·¼³�ªr¸�³Xª8º»È�±�©«ªFº�±�²�ª�±.º$É9Ê�È�±N±Zª�¶tËzº»³µËÌ±�ªr¶>¶�±ZÁ¼¬]Í�¸&±.Î�¾r±Z²»·¿Ë
±Zª�½.±$¶�°tÍ�º»È�±[¯D±Z¸�¸»¬�À�±$¸1È�¬]ÏX±G¬>¸»·¼À�ª�·¿Ðr½�¬�ªFº,ÑÃ²Ä¬µªr¶�³�¯�Ò�½.³X¯D¾r³Xª�±�ªFº3¶�®�±Gº»³8º�È�±D½.³�¯D¾�Á¼·¹½�¬vº�±Z¶Óªr¬vº»®�²»±
³�´Hª�±.ºiÆH³�²�Ô�º»²Ä¬vÕ8½µÉDÖ×±�¾�²»³X¾r³F¸Ã±�¬�¯D±.º�È�³�¶o°r¬�¸»±Z¶o³�ªb¶�±�Á¹¬]ÍFËz²�±�ÀX²»±$¸»¸»·¿³XªÓ±Z¸Ãº»·¼¯�¬vº»·¼³�ª×º�³�¬X½ÄÈ�·¼±�Ï�±[Á¼³vÆ
±Zª�¶tËzº»³�Ëz±Zª�¶�¶�±�Á¹¬]Í�¸H´Ø³�²1¯D±Z¸�¸�¬µÀ�±�º�²�¬�ª�¸Ã¯D·¹¸»¸»·¼³�ª�¸�·¼ª�¶�·¹¸iº�²»·¼°�®�º�±Z¶Ó½.³X¯D¾�®�º»·¼ª�À8¬�¾�¾�Á¼·¼½Z¬vº»·¼³�ªr¸�É�Ê�ÆH³µËÌ¾�¬µº»È�¸
¬�²»±Å²�±Z¬�Á¿·¼Ù�±$¶>°U±.ºiÆH±�±Zª�Ïv¬�²»·¼³�®�¸½�³�¯D¯;®�ª�·¼½Z¬vº�·¿ª�ÀD¾�²�³�½.±$¸»¸»±Z¸H·¼ª�¬[º�²�¬�ª�¸»¾�¬µ²�±�ªFº�¯D¬�ª�ª�±Z²ZÉ&ÚN®�²1¸�½ÄÈ�±Z¯[±3·¹¸
·¼¯D¾�Á¼±�¯D±�ªFº»±$¶Ó³vÏ�±Z²º»È�±�©«ªFº»±�²�ª�±�ºN°tÍ�¬8ª�±.ºiÆH³�²�Ô>³�´�Û�±.ºÄÜ4±.ºÄ¸�ÂUÆÈ�·¹½ÄÈ�½.³X¯[¯G®�ª�·¹½�¬µº»±�Æ·¿º»È�³Xª�±;¬�ª�³µº�È�±�²
º�³;¯�¬µ·¼ªFº�¬�·¿ª8¬�ª8¬�½�½�®�²Ä¬vº»±�Ñ�¸iºÄ¬vº�±ZÒÅ³µ´�¶�±�Á¹¬]ÍXËÌ²�±�À�²�±Z¸�¸»·¿³Xª�¸�·¼ª�º�È�±�ª�±�ºiÆ&³X²»Ô�É2Û1±.ºÄÜ4±�º�¸&È�¬µª�¶�Á¿±�¬�Á¿Árª�±.ºiÆH³�²�Ô
º�²�¬µÕ8½�°U±.ºiÆH±�±�ª�º»È�±G¾�²»³�½�±Z¸�¸Ã±$¸�¬µªr¶Ó¬µÁ¹¸Ã³8¾U±�²»´Ø³�²�¯Ý²»³X®�º»·¼ª�À>¬µº�¬8½�±�²»º�¬�·¿ª�Á¼±�ÏX±�Á2¶�±�¾U±�ª�¶�·¿ª�À�³�ª�º�È�±[®�ª�Ë
¶�±�²�Á¿Ít·¼ª�À,ª�±.ºiÆH³�²�ÔUÉGÖo±D¾�²�±Z¸»±�ªFºÅ±.Î�¾U±�²�·¿¯D±�ªFºÄ¬µÁ9²»±$¸Ã®�Á�ºÄ¸�º»³�·¿Á¼Á¿®r¸iº�²�¬µº»±[º»È�¬µº�Û1±.ºÄÜ4±�º�¸Å¾�²�³vÏt·¼¶�±D¬,ÏF·¹¬µ°�Á¿±
¬�ª�¶8¾�²�¬X½+º»·¹½�¬�Á�¯[±$¬µª�¸�´Ø³�²¬X½ÄÈ�·¿±ZÏt·¿ª�ÀGÁ¿³vÆÞ±�ª�¶tËzº»³�Ëz±Zª�¶>¶�±�Á¹¬]Ít¸�´Ø³�²¶�·¹¸Ãº»²�·¿°�®�º»±Z¶�½.³X¯D¾�®�º»·¼ª�ÀD¬µ¾�¾�Á¿·¹½�¬µº»·¼³�ª�¸
³vÏX±�²Hº»È�±3©«ªXº�±�²�ª�±.º$É

ß à4áDâ2ã�ä8å�æ�çHâ�è.äGá

éUêvë�êvì�í�î9ï4ð~ñ+ò+ì�ðôó�õ4ò+êµïÓö]÷�øÓù�õ5ò.ðØú4û>ù4ì.÷�ö]êµñ.ñ+êµñ�ì.êµüUõ4ðôì�ê�ò.ý5êDø�í�ñ.ñ.ðôë�ê[ö]÷�øÓù�õ5ò.ítò.ðØ÷�ú4í�î2ù2÷XþNêvìÅí�ú4ï
ÿX÷�ì3ï4ðØë�êvì�ñ.ðôò��
÷��>övítù�ító
ðØîØðôò.ðôêµñoï4ðØñ+ò+ìZðôó�õ5ò+êµï ÷�ë�êvì í ú5êvòÃþ�÷�ì����;þ;ý�ðØö�ýMöví�ú�ó9ê�ò.ý5ê	�Äú�ò+êvì�ú4êvòo÷�ì�í ï5êµï4ðØövítò+êµïMþ;ð~ï5ê�
Ãítì.êµí
ñ+êµú4ñ.÷�ìDú4êvòÃþ�÷�ì����é�õ4ö�ý�ù4ì�÷Uö]êµñ.ñ.êµñ[ø{í���ìZí�ú5û�ê��lì.÷�ø ï4ð~ñ+ò+ì�ðôó�õ4ò+êµï�ñ+÷��zòÃþÅítì.ê�ñ+êµú4ñ.÷�ì�ñ[ò.ý4ítò�ö]÷�îØîôêµö]ò�ú5êvòÃþ�÷�ì��
ï4ítò.í��zê�� û��1í�ñú5êvò»þN÷�ì����4÷�þGñ���ï5êµîØí��Uñ���êvò.ö����>ò+÷8ý4ítìZï5þ�ítì�ê�ñ���ñ+ò+êµø�ñ�ö]÷�ú4ñ�ðØñ+ò.ðØú5ûG÷���û�êv÷�û�ì�ítù
ý4ðØöví�îØî��,ï4ðØñ+ù9êvì�ñ+êµï
ì.êµøÓ÷�ò+êÓðØø{ítû�ðØú5û×÷�ì[ë�ðØñ.õ�í�î&ñ+êµú�ñ+÷�ì�ñ�����ý4êµñ+ê�ítù�ù�îØðØövítò.ðô÷�ú�ñ�ì.êµüUõ4ðôì.ê�÷�ú�
Ãï5êµø{í�ú4ï_ö]÷�ø{ø,õ4ú�ðØövítò.ðô÷�ú�ó9êvòÃþ�êvêµú
ëtítì�ðô÷�õ4ñ>ù4ì.÷�ö]êµñ.ñ+êµñ�ï4ðØñ+ò+ìZðôó�õ5ò+êµï ÷Xë�êvìÓò.ý5ê×ú4êvòÃþ�÷�ì�����Äú�û�êµú5êvì�í�î �ó2÷�ò.ý�ò.ý5ê×ú4ítò.õ5ì.ê×í�ú4ïÞë�÷�î~õ4øÓê×÷���ï4ítò.í
ò.ý4ítò8ú5êvêµï�ñGò+÷�ó9êÓö]÷�ø�ø�õ4ú4ðØövítò+êµï�ö]÷�õ�îØï�ó2ê�üUõ4ðôò+ê�ëFítìZðôêµï í�øÓ÷�ú5û�ò.ý5êÓítù4ù�î~ðØövítò.ðô÷�ú4ñ[í�ñ�þ�êµîØî�í�ñDþ;ðôò.ý4ðØú�í
ñ.ðØú4û�îôê>ítù4ù�î~ðØövítò.ðô÷�ú!�"�#�Uù�ðØöví�îØî����
ò.ý5ê�ñ��Uú�ö�ý5ì.÷�ú�ð�$µítò.ðô÷�ú�øÓêµñ.ñ.ítû�êµñ�ö]÷�õ4î~ï ó9ê,ñ.ø{í�îØî�þGý5êvì.êµí�ñ[ï4ítò.í×ò+ì�í�ú4ñ��zêvì�ñ
ö]÷�õ4îØï�ó9êoüUõ4ðôò+êoë�÷�îØõ4ø�ðØú4÷�õ4ñ��%�Äú øÓ÷�ñ+ò�ê�&�ðØñ.ò.ðØú5û_ñ.÷�îØõ5ò.ðô÷�ú4ñ��&ò.ý5êbøÓêµñ.ñ�ítû�êµñÓítì.êoò��rù
ðØöví�îØî���ñ+êµúrò�í�ñ�ñ�ðØú5û�îôê
�('*)Cñ+ò+ì.êµí�ø�ñ�� é5õ4ö�ý�ñ.÷�îØõ5ò.ðô÷�ú4ñ>ï5÷�ú5÷�ò>ð~ú�û�êµú5êvì�í�î�ê�&Uù�îØ÷�ðôò8ò.ý5ê{ú4êvòÃþ�÷�ì���ò+÷�ù4ì�÷�ë�ðØï5êÓò.ý5êoó2êµñ.ò�ù2÷�ñ�ñ.ðôó�îôê
êµú4ï�
iò+÷�
iêµú�ï�ï5êµîØí����

�Äú�ò.ý5ê8ù�ì.êµñ+êµúrò;ú5êvòÃþ�÷�ì���ñ��9ñ.õ4ö�ý�í�ñ�ò.ý5ê>övõ4ì.ì.êµúrò+��úrò+êvì�ú5êvò��
ò.ý5ê>øÓêµñ�ñ.ítû�êµñGítì�ê>ï5êµö]÷�øÓù9÷�ñ+êµï_ðØú�ò+÷oï4ítò.í,

û�ì�í�ø�ñ�í�ú4ïoñ+êµú�ò�ë�ðØí�ëtítì�ðô÷�õ4ñ�ì.÷�õ5ò+êvì�ñNí�ñ�ù9êvì�ò.ý4ê"�-)�ù
ítì�í�ï4ðôû�ø.�0/Åò�ò.ý5ê;ì.÷�õ4ò+êvì�ñ�ò.ý4êGðØú4ö]÷�ø{ðØú5û8ï4ítò.ítû�ì�í�ø{ñ

1-243-563�7�8 9�:;56<�=?>,56=?8 3-@;A�BDC03FEG3F>,563HD@JI?7?>J9-3�@0K�8 =�LM3-9FN 5O2P3-563-7Q8 9R:#H4ST3->J9FB0UJ>�@�3F8�VXWYKZ2\[D=J]-^*_�`?ab7Q>�@0A�BDN :J3cd7?A�=Q8R7QN =?86B
C0ef8 3-9FN =Q8�g 5!2P3-563-7Q8 9R:(K�8 =�LM3-9FN47�N�N :J30h07Qi*2Pej@�ST3D[D7QN ek=T>,7?lmcd7?A�=?8R7�N =?86B�n�7Q>�@oA�B*N :,3PpZ>JSTek>,3F3F8 ek>,Sq2P3-563-7Q8 9R:(K�8 =TSQ8R7?rs=QEdN :J3
hPto9-3+=QE4uv7?56ek9(pZ>J3F8 S?B�w�9-ek3->J9-3-5-nyx#] w�]OC03F<�7Q86N ro3F>�N;=QEPpZ>J3F8 S?B�n�UJ>�@�3F8{z�=T>�N68R7?9FN#[D=�]�C|p�}~H4zv��`�}~�?��hD2D�T�T�?�T`X�befN :�x0��}
uv7�N6N 3-lklj3?n,cdc�zP]�H.<J8 3Fljekroek>�7�86BoI�3F8 56ek=?>"=QEdN :J348 3F56U,lfN 5v=?E�N :,ek5<�7?<�3�8!:�7�I�3bA�3-3->+<�8 3-563->�N 3�@+7QNN :,34WY>�N 3F8 >�7�N ek=T>�7Ql�z�=T>�EG3F8 3->J9-3
=T>XWY>�N 3F8 >,3�N4z�=Tro<JUJN ek>,S�n��Q�T��_?]

�



�zì.÷�ø í�îØîÅñ+÷�õ5ì�ö]êµñÓítì�êbñ.êvì.ëUð~ö]êµï ðØú�í ó9êµñ+ò-
iê��9÷�ì.òÓù�ítìZí�ï4ðôû�ø.� ��ý4êbï�ítò.ítû�ì�í�ø�ñ�öví�ú ó9ê�ï5êµîØí���êµï ÷�ì�í�îôò+÷�

û�êvò.ý5êvì�ï5ì.÷�ù�ù2êµï�ítò[ò.ý4ê>ì.÷�õ5ò+êvìZñ�� '�÷�ú�ñ+êµürõ4êµú�ò.î����2ò.ý5ê,êµú4ï�
iò+÷�
iêµú4ï ï5êµîØí�� ÷��1í×øÓêµñ.ñ.ítû�ê�ò+ì�í�ú4ñ�ø�ðØñ.ñ.ðØ÷�ú öví�ú
ó9ê[ý�ðôû�ý4î���õ4ú4ù4ì.êµï4ðØö]ò.ító
îôê���êµñ+ù9êµövðØí�î~î���ð���ò.ý5ê�ï4ítò.ítû�ìZí�ø�ñ3ítì.êDì.÷�õ5ò+êµïbò.ý5ì�÷�õ5û�ýbý4ðôû�ý�
iò+ì�í��oö;ì.êvû�ðØ÷�ú4ñ�����ý4ðØîôê
ñ.õ4öZý�õ�ú5ù4ì.êµï4ð~ö]ò.ító�ðØîØðôò���öví�úsó9ê�ò+÷�îôêvì�ítò+êµï ðØú�ñ+êvì.ë�ðØö]êµñ>ñ.õ�ö�ýsí�ñ>êµø�í�ð~î6�HðØò,öví�úsöví�õ4ñ+êbñ+êvë�êvì.ê×ù4ì.÷�ó�îôêµø{ñ8ðØú
ñ+êvë�êvì�í�î�ítù4ù�î~ðØövítò.ðô÷�ú4ñ�ñ.õ�ö�ýÞí�ñ�ï4ítò.í�ò+ì�í�ú4ñ��zêvì�ñ8ò+÷�í�ú4ï �zì.÷�ø ñ.õ5ù9êvì�ö]÷�øÓù�õ4ò+êvì�ñ���ðØú�ñ+ò+ì�õ4øÓêµúrò8ö]÷�úrò+ì.÷�î6�í�ú4ï
ï4ðØñ.ò+ì�ðôó�õ5ò+êµï×ñ.ðØø�õ4îØítò.ðØ÷�ú!�
��ê�ù4ì.÷�ù9÷�ñ+ê��	��
����
���ò.ý4ítòDù2êvìQ�l÷�ì�ø ï5êµîØí�� êµñ+ò.ðØø�ítò.ðØ÷�ú�í�ú�ï�ò»þN÷�
iù�ítò.ý�ö]÷�ø�ù�õ5ò.ítò.ðô÷�ú!���[êvù9êµú4ï4ðØú4û�÷�ú

ò.ý5ê>õ�ú4ï5êvì�î���ðØú5û�ú5êvò»þN÷�ì�����ëtítì�ðô÷�õ�ñ3îôêvë�êµîØñ�÷���ì.÷�õ4ò.ðØú5û�ítì.ê>í�î~ñ+÷�ù9êvì��z÷�ì�øÓêµïbóO���Gêvò���êvò.ñ����5÷�ìGò.ý5ê��Äú�ò+êvìZú5êvò��
�Gêvò���êvò.ñÓù9êvì��z÷�ì�ø ñ+÷�õ5ì�ö]ê�
ió
í�ñ+êµï ì.÷�õ5ò.ðØú4û_ë�ðØí_ò.ý5êb÷�ò.ý5êvì��Gêvò���êvò.ñ����;êvò���êvò.ñ�ì�õ4úsí�ñÓï4ítêµøÓ÷�ú ù�ì.÷Uö]êµñ�ñ+êµñ
í�ú4ï�ê�&5ö�ý4í�ú5û�êÓøÓêµí�ñ�õ5ì.êµøÓêµúrò.ñ�í�øÓ÷�ú5û×ò.ý5êµø�ñ+êµîØë�êµñ����Dítò.íoò+÷bó9ê�ò+ì�í�ú4ñ.ø�ðØò+ò+êµï�÷Xë�êvì8ò.ý5ê�ú5êvòÃþ�÷�ì���þGðØîØî�ó9ê
ý4í�ú4ï4êµï_÷Xë�êvì8ò+÷bò.ý5êÓîô÷�öví�î��Gêvò���êvò.ñ8ód�_ò.ý5êÓö]÷�øÓù�õ5ò.ítò.ðô÷�ú�ù4ì�÷Uö]êµñ.ñ�����ú íbúUõ5ò.ñ.ý5êµîØî ���Gêvò���êvò.ñ�ù9êvì��z÷�ì�ø í�îØî
ò.ý5ê�ú5êvò»þN÷�ìQ�UðØú4û�þN÷�ì�� ú5êvêµï5êµï ò+÷_í�ö�ý4ðôêvë�ê{ò.ý5êÓêµú4ï�
iò+÷�
iêµú4ï�ù2êvìQ�l÷�ì�ø{í�ú4ö]ê���í�ú4ï ò.ý5êvì�êvód��ì.êµîØðôêvë�êÓò.ý4ê�õ4ñ+êvì
�zì.÷�øJý4í�ëUðØú4û�ò+÷8ê�&Uù
îØðØövðôò.î��,í�övö]÷�õ4ú�òq�l÷�ì�ú4êvòÃþ�÷�ì��Uð~ú5û����Dõ5ì1ø�í�ðØú�êµøÓù�ý4í�ñ.ð~ñHð~ñ÷�ú 
"!�#�$%'&(
�)*�1þGý4ðØö�ý�ù�ì.÷�ë�ðØï5ê
ñ+êvë�êvì�í�î&í�ï5ëtí�ú�ò.ítû�êµñ[ö]÷�øÓù�ítì.êµï ò+÷{ñ.ðØú5û�îØê[ù
ítò.ý4ñ��
�Gêvò���êvò.ñGù4ì.÷XëUðØï4êDú4êvòÃþ�÷�ì��Uð~ú5û�ù9êvì��z÷�ì�ø�í�ú4ö]ê�í�ú4ï
ÿX÷�ì;û�õ4ítì�í�úrò+êvêµñ;ó9ê���÷�ú4ï í�úd�b÷��&ò.ý4ê>övõ5ì.ì.êµúrò.î��×íµëtí�ðØîG


ító�îôê�ø�êµö�ý4í�ú4ð~ñ.ø�ñ�� / úUõ4ø,ó9êvì8÷��,+[÷ré�ù4ì.÷.-+êµö]ò.ñ0/ ��1.2 �Hð~ú ù�ítì.ò.ðØövõ4î~ítì8ò.ý5ê��[êvò+÷�õ5ì,ù4ì.÷.-+êµö]ò�/ ����2 �Hù4ì.÷�ù9÷�ñ+ê
ö]÷�ú4ö]êvù4ò.ñGñ.ðØø�ð~îØítìÅò+÷{÷�õ5ì�ñ��43�õ4ò��4÷�õ5ì;ñ���ñ+ò+êµø ï4ð5�9êvì�ñ3ðØú�í�úUõ4ø,ó2êvì3÷���þÅí���ñ76X�ÌðY�N÷�õ5ì;ñ+÷�îØõ4ò.ðô÷�ú�ðØñ3ó�í�ñ.êµï�÷�ú
ê�&�ù�îØðØövðôò.î �oì.êµí�î~ð�$µðØú5û�ò»þN÷�
iù
ítò.ý4ñ �l÷�ìDï4ítò.íoò+ì�í�ú4ñ.ø{ðØñ.ñ.ðô÷�úb�P�ÌðØð~��÷�õ4ì[øÓêvò.ý4÷Uï�ðØñ;í�ú�í�î��rò.ð~öví�îØî��	-+õ�ñ+ò.ð984êµï õ�ú4ï5êvì
ë�êvì��oû�êµú5êvì�í�î�ö]÷�ú4ï4ðØò.ðô÷�ú4ñ �iéUêµö]ò.ðô÷�ú;:O� 1 �?��í�ú4ï �ÌðØðØðY��ù4ì.êµî~ðØø�ðØú4ítìQ�,þ�÷�ì���ðØú5û�ðØøÓù�îôêµø�êµú�ò.ítò.ðô÷�ú�ñ�÷����;êvò���êvò.ñ3÷�ú
ò.ý5ê �Äúrò+êvì�ú5êvò �ié�êµö]ò.ðô÷�ú=<d�?�îô÷�öví�î�ítì.êµí_ú5êvòÃþ�÷�ì���ñ�/?> 2 ��í�ú4ï�ñ.ðØø�õ4îØítò.ðô÷�ú@/?A 2 ñ.ý5÷�þ ë�êvì�� ù4ì.÷�ø{ðØñ.ðØú5ûbì.êµñ�õ4îôò.ñ��
'�÷�øÓù
ítì.êµï ò+÷×í�ú�êµítì�î~ðôêvì;ðØøÓù
îôêµøÓêµúrò.ítò.ðô÷�úB/?> 2 �
ò.ý5ê>ù4ì�êµñ+êµú�òGþN÷�ìQ��ù4ì.÷�ë�ðØï5êµñ;ñ+ò+ì.÷�ú5û�êvìDí�ú4í�î��Uò.ðØöví�î�û�õ�ítì�í�ú�

ò+êvêµñó�í�ñ.êµï�÷�úÓøÓ÷�ì.ê3ì.ê78�ú4êµï�ø�êµí�ñ.õ5ì.êµøÓêµúrò.ñ1í�ú4ï�êµñ+ò.ð~ø�ítò.ðô÷�ú!�|/[ú5÷�ò.ý5êvìì.êµîØítò+êµï�þ�÷�ì���ðØñHò.ý5êÅù�ítì�í�îØîØêµîO�X'*)
ñ+ò+ì.êµí�ø{ñ �z÷�ì,îØítì�û�êoøÓêµøÓ÷�ìQ��ò+ìZí�ú4ñ��zêvì�ñC/ �7D �E< 2 �H÷�ì,þ�êvóÞò+ì�í��oöF/ ��2 ��þ;ý5êvì�êµðØú ò.ý5ê{÷�óG-Äêµö]ò.ðôë�êbðØñ�ò+÷ í�ö�ý�ðôêvë�ê
ý4ðôû�ýBHÄê��2êµö]ò.ðôë�ê�I�ó�í�ú�ï5þ;ðØï5ò.ý�ï4ítò.í>ò+ì�í�ú4ñ��zêvì�ñ����Dõ4ì1þN÷�ìQ��ï�ð5�2êvìZñ1ðØúÓù4ì�÷�ë�ðØï4ðØú5û�í�ú4í�î �rò.ðØöví�î�û�õ4ítì�í�úrò+êvêµñ��5í�ú4ï
÷�õ5ì�ñ+ò+ì.êµí�ø{ñ��9ì.÷�õ5ò+êµï�ëUð~í{÷�ò.ý5êvì��Gêvò���êvò.ñ���í�öZý4ðôêvë�ê�øÓ÷�ì�ê�ñ+ù�ì.êµí�ï�
i÷�õ5ò[ò+ì�í��{ö�ö]÷�øÓù�ítì�êµï_ò+÷bù�ítìZí�îØîôêµî4�X'*)
ñ+ò+ì.êµí�ø{ñ��

��ý4êGö]÷�ú4ö]êvù4òÅ÷��J�Gêvò���êvò.ñ3ðØñ�ï5êµñ.ö]ìZðôó9êµï�ðØú×é�êµö]ò.ðô÷�ú 1 �#��ý5êv÷�ì.êvò.ðØöví�î
ì.êµñ.õ�îôò.ñ1ò.ý4ítòÅõ4ú4ï4êvì.ù�ðØú��Gêvò���êvò.ñ*�z÷�ì
òÃþ�÷�
iù�ítò.ý4ñ�ítì.ê�ï5êµñ�ö]ì�ðôó9êµï�ðØúÞéUêµö]ò.ðô÷�úK:O��L|&�ù9êvì�ðØøÓêµúrò.í�î�ì.êµñ.õ4îØò.ñDó�í�ñ+êµï�÷�ú=�Gêvò���êvò.ñ�ðØøÓù
îôêµøÓêµúrò.ítò.ðô÷�ú ÷�ú
ò.ý5ê��Äúrò+êvì�ú5êvò�ítì.ê8ù�ì.êµñ+êµúrò+êµï ðØú�éUêµö]ò.ðô÷�úM<��

N OQPâ�R P�âTSVU�á�åXWZY�Y�[�è�ç�U�â9è�äGá\S

��ý5ê]�Gêvò���êvò.ñ�ítì.ê;ï4êµñ.ðôû�ú5êµï�ò+÷8ù9êvì��z÷�ì�øJí�î~î�ò.ý5ê;ú5êvò»þN÷�ì���ì.êµî~ítò+êµï{í�ö]ò.ðôë�ðôò.ðôêµñ1ð~úÓí8ø�í�ú4ú5êvìò.ý�ítò�ì.êµîØðØêvë�êµñò.ý5ê
ö]÷�ø�ø�õ4ú4ðØövítò.ð~ú5û�ù4ì.÷�ö]êµñ.ñ+êµñ+�lì.÷�ø í�övö]÷�õ4úrò.ðØú5û �z÷�ì�ò.ý5ê�ï5êvò.í�ðØîØñ�÷��Hò.ý4ê>ú5êvòÃþ�÷�ì������;êvò���êvò.ñ;ì�õ�ú í�ñ;ï4ítêµø�÷�ú4ñ
ítò�ò.ý5êGù�ì.÷Uö]êµñ�ñ.ðØú5û>ú4÷Uï5êµñ�í�ú4ï×ö]÷�ø�ø�õ4ú4ðØövítò+ê[÷�ë�êvìÅò.ý5êDú5êvòÃþ�÷�ì���ò+÷�ù9êvì��z÷�ì�øJò.ý4ì.êvêGø�í�ð~ú �Ìõ4ú4ö]ò.ðô÷�ú�ñ�ñ.ý5÷Xþ;ú
ðØú^��ðôû�õ4ì.ê � 6+�Ìí��1øÓêµí�ñ�õ5ì.êµøÓêµúrò�í�ú4ïoñ+ò.ítò+ê;êµñ+ò.ð~ø�ítò.ðô÷�ú �zóv�Hù�ítò.ý{ö]÷�ø�ù�õ5ò.ítò.ðô÷�ú �l÷�ì�øÓêµñ.ñ.ítû�êGò+ì�í�ú4ñ.ø�ð~ñ.ñ.ðô÷�ú!�
í�ú4ï �Ìö���ì�÷�õ5ò.ðØú5û ítò{í�ñ.õ4ðØò.ító�îôêbîôêvë�êµî6�s��ý5ê�í�ö]ò.õ4í�î3ì.êµí�î~ð�$µítò.ðô÷�ú ÷��;ò.ý4ê ö]÷�øÓù�õ5ò+êµï ù
ítò.ý4ñÓðØú í�ú5êvòÃþ�÷�ì��
ï5êvù9êµú4ï4ñ�÷�ú ò.ý5ê_ê�&�í�ö]òbï5êvò.í�ðØîØñ{÷��Dò.ý5ê_ítù4ù
îØðØövítò.ðô÷�ú í�ñoþ�êµîØî�í�ñoò.ý5ê�ò��rù9ê�÷��Dì.÷�õ4ò.ðØú5û�ù4ì�÷�ë�ðØï5êµï óO� ò.ý5ê
õ4ú4ï4êvì�î���ðØú5ûDú5êvòÃþ�÷�ì����;/Åò�ù4ì.êµñ.êµú�ò��Uò.ý5ê�ì.÷�õ4ò.ðØú5û�ù�ítò.ý4ñq�l÷�ì�ï4ítò.ítû�ì�í�ø�ñ�ðØú��-)Þú4êvòÃþ�÷�ì��Uñ�ítì.ê[ï5êµövðØï5êµïÓóO��ò.ý5ê
ó9êµñ+òê��9÷�ì.òNøÓêvò.ý4÷Uï!�`_êvì��ÓîØðØò+ò.îôê�ñ.õ5ù4ù9÷�ì.ò0�z÷�ìNñ+÷�õ4ì�ö]ê�
ió�í�ñ+êµï{ì.÷�õ5ò.ðØú5û8ð~ñ�ù4ì.÷�ë�ðØï5êµï�ód��ò.ý5ê+�Äúrò+êvì�ú5êvò1ì.÷�õ4ò+êvì�ñ��
þ;ý4ð~ö�ý�ítì.êoö]÷�ú�ò+ì.÷�î~îôêµï�óO� ñ.êvì.ëUð~ö]êÓù4ì.÷�ë�ðØï5êvìZñ�� �Äú�÷�õ5ì>ñ.öZý5êµøÓê��Hò.ý5ê{øÓêµñ�ñ.ítû�êµñ>ó9êvò»þNêvêµúÞò.ý5ê��Gêvò���êvò.ñ�ítì.ê
ñ+÷�õ5ìZö]ê�
iì.÷�õ5ò+êµï ë�ðØí�ò.ý5ê�÷�ò.ý4êvìa�Gêvò.îôêvò.ñ�b��

'�÷�ú�ñ.ðØï5êvì;íoñ.ðØøÓù
îôê8ñ.ö]êµú4ítì�ðØ÷{÷��1ï4ðØñ.ò+ì�ðôó�õ5ò+êµï�ö]÷�ø�ù�õ5ò.ðØú5û{÷�ë�êvìDò.ý5ê �Äúrò+êvì�ú5êvò��2þ;ý5êvì.ê>íoö]÷�øÓù�õ5ò.ítò.ðØ÷�ú4í�î
ò.í�ñ���ðØñDï4ðØñ+ò+ì�ðØó�õ5ò+êµï ÷Xë�êvì>ñ+êvë�êvì�í�îú4÷Uï5êµñ��	c êµñ�ñ.ítû�êµñ8ítì.êÓö]÷�ø�ø�õ4ú4ðØövítò+êµï ó9êvò»þNêvêµú�ò.ý4ê�ú4÷Uï5êµñDí�ñDù9êvìDò.ý5ê
d K�8 3-563->�N�WY>�N 3F8 >,3�N�ek5v=?>,34=?EmN :,34ro=T5MN9�:,7?lklk3->,S?ek>,S{569F3->�7�8 ej=?5�EG=Q8!ekro<,lk3-ro3->�N ek>,SD[D3FNRc�3FN 5-]hDUJ8ekro<,lk3-ro3->�NR7QN ek=?>*ek5vr+7T@�3

<�=T5656ekAJlj3;A�B"9-=�=T<�3�8R7QN ekI�3q7?SQ8 3-3-ro3->�N 5!�befN : U,>JejIT3F8 56efN ej3F5bN :,7QNb8 U,>([D3FNRc�3FN 5!=T>(N :,3-ef84:,=?5MN 5-]�[P3FNRcd3FN 5-nJ:,=���3-I�3F8�nJ9�7?> 7?lk56=oA�3
8 U,>(=T>XN :J3DE 8 3F30N 3-lk>,3FN456efN 3-5bN :�7QN47�8 3;7�IT7Qejlj7QA,lk3q7?9F8 =?5654N :J30WY>�N 3F8 >J3FN�]

1



ò.í�ñ�� ñ+ò+ì�õ4ö]ò.õ4ì.ê�í�ñ8ðØú ��ðôû�õ5ì�ê 1 �Ìí��?�C�5÷�ì8ê�&5í�øÓù�îôê���ò.ý4ê�ö]÷�ø�ø,õ�ú4ðØövítò.ðô÷�ú�ó9êvò»þNêvêµú�ò.ý4êÓù4ì.÷�ö]êµñ.ñ+êµñ � b í�ú4ï��� ö]÷�õ�îØï ó9ê�ý�í�ú4ï4îôêµï�óO�_íbù4ì.÷�ö]êµñ.ñ-
iò+÷�
iù�ì.÷Uö]êµñ�ñ �('*)Kö]÷�ú�ú5êµö]ò.ðô÷�ú!���Äú ò.ý5êÓù4ì.êµñ+êµúrò�øÓêvò.ý5÷�ï4ñ���ò.ý4ê�ñ.í�øÓê
�('*)Þñ+ò+ì.êµí�øJðØñõ4ò.ðØîØð�$vêµï�ò+÷>ñ+êµú�ïÓí�îØî�ò.ý5ê�øÓêµñ.ñ�ítû�êµñ1ó9êvòÃþ�êvêµúÓò.ý5êµø���ò.ý5ê�ðØú4ï4ðØëUðØï�õ4í�î�ï4ítò.ítû�ì�í�ø{ñ��rý5÷XþNêvë�êvì��
ö]÷�õ4îØïÞò+ì�íµë�êµîÅë�ðØí_ï4ð5�9êvì.êµú�ò,ù�ýd�Uñ.ð~öví�î1ù�ítò.ý4ñ��%���3ò.ý�ðØñ>ö]÷�ú4ú4êµö]ò.ðô÷�ú ý4ítù4ù9êµú4ñ�ò+÷ ý4íµë�ê�ý4ðØû�ý�ò+ì�í��{ö×ñ+÷_ò.ý4ítò
ï5êµîØí��o÷�ìGò.ý5ê�ù�í�öQ��êvò[îô÷�ñ�ñ3ðØñ�ý4ðôû�ýb��ú4÷Óì.êvì.÷�õ5ò.ðØú4û�í�ö]ò.ðô÷�ú�ðØñÅò.í���êµú�ód�.�('o)P�

'�÷�ú�ñ.ðØï5êvìÓò.ý4ítòC�;êvò���êvò.ñoítì.ê�ê�&Uêµövõ5ò+êµï ítò{êµí�öZý ÷��Dò.ý5ê ù4ì�÷Uö]êµñ.ñ.êµñ�í�ñ{ñ.ý4÷�þ;ú ð~ú �HðØû�õ5ì.ê 1 �zó��?� ��ý5ê
ù4ì.÷�ö]êµñ.ñ+êµñ�ö]÷�ø�ø�õ4ú4ð~övítò+ê�þGðôò.ý�÷�ò.ý5êvì�ñHò.ý5ì.÷�õ5û�ý�ò.ý5ê��Gêvò���êvò.ñþGý4ðØö�ý�ö]÷�øÓù�õ4ò+ê�ò.ý4êNó9êµñ+òHù�ítò.ý��z÷�ì�íDøÓêµñ�ñ.ítû�ê
÷��9û�ðôë�êµú�ñ.ð $vê��`�Gêvò���êvò.ñ�ø�í�ðØúrò.í�ðØúÓù9êvêvì�
iò+÷�
iù9êvêvì�ö]÷�ú4ú5êµö]ò.ðô÷�úoí�øÓ÷�ú5û8ò.ý5êµø{ñ+êµîôë�êµñ�í�ñNñ.ý5÷Xþ;ú�ðØú���ðôû�õ5ì�ê 1 �zó��?�
�4õ5ì�ò.ý5êvì�øÓ÷�ì.ê��Dêµí�öZý �Gêvò���êvò�ø�í�ð~ú�ò.í�ðØú�ñoêµñ.ò.ðØø�ítò+êµñ ÷���ëtítì�ðô÷�õ4ñ�ï5êµî~í���ñ�í�ñ�ì.êvû�ì.êµñ.ñ�ðô÷�ú �zõ�ú4ö]ò.ðô÷�ú4ñb÷���ò.ý5ê
øÓêµñ.ñ�ítû�ê�ñ.ð $vê��o���ò.ý5ê��F)Mö]÷�ú4ú5êµö]ò.ðØ÷�ú�ó9êvòÃþ�êvêµú � b í�ú4ï ��� ë�ðØí�ò.ý4ê>ì.÷�õ5ò+êvìZñ�� b í�ú4ï�� � ý4í�ñGý4ðôû�ý�ï4êµîØí���ñ��ò.ý5êµú×ò.ý5ê��Gêvò���êvò�ítò � b õ4ñ+êµñÅðôò.ñ�ì.êvû�ì�êµñ.ñ.ðô÷�ú×ò+÷Óö]÷�øÓù�õ5ò+ê�í�úbí�îôò+êvì�ú�ítò+ê�ù�ítò.ýbñ.õ4ö�ýbí�ñ	� b 

���T

� � ��þ;ý�ðØö�ý×ðØñõ5ò.ðØî~ð�$vêµïÓóO��ñ+êµú4ï4ðØú4û�ò.ý5ê[ø�êµñ.ñ.ítû�ê[ò+÷,ò.ý5ê �;êvò���êvò�ítò���;ðØú�ñ+ò+êµí�ï�÷���� � ���4õ5ì.ò.ý4êvì�øÓ÷�ì.ê���ð���í,î~ítì.û�êGøÓêµñ�ñ.ítû�ê
ý4í�ñò+÷,ó9êÅñ.êµú�ò���í�òÃþ�÷�
iù�ítò.ý×ö]÷�ú4ñ.ðØñ.ò.ðØú5ûD÷���� b�� ��� � � � �rí�ú4ï�� b�� � � � � � �rø�í���ó2ê�õ4ò.ðØîØð�$vêµï�ðØúÓù
ítì�í�îØîôêµî6�

� OQPâ���ä;ã���SÝä��=OQP�â�RMP�â�S
�Äúbò.ý4ðØñÅñ+êµö]ò.ðô÷�ú!�5þ�ê�ù4ì.÷XëUð~ï5ê[í�ú�í�ú�í�î��rò.ð~öví�î -+õ4ñ.ò.ð98�övítò.ðô÷�ú �z÷�ì3ò.ý5ê8ï5êµñ.ðôû�ú×÷��Hò.ý5ê��;êvò���êvò.ñ;ðØú×ò+êvì�ø{ñÅ÷��&ù9êvì�

�z÷�ì�ø�í�ú4ö]êDû�õ4ítì�í�úrò+êvêµñ3í�ú4ïbï5êµñ.ðØû�ú{÷���ò»þN÷�
iù
ítò.ý4ñ�� �[êvò.í�ðØîØêµï×ï4êvì�ðôëtítò.ðô÷�ú4ñ#�l÷�ìÅò.ý5ê[ù9êvì��l÷�ìZø�í�ú4ö]ê[û�õ4ítì�í�úrò+êvêµñ
öví�ú ó9ê �z÷�õ4ú4ï�ðØúB/?A 2 �

���
� � �"!$#&%�')(+*,%.-/��0
/ ú5êvòÃþ�÷�ì���÷����Gêvò���êvò.ñ�ðØñ�ì.êvù4ì�êµñ+êµú�ò+êµï�ód��í�û�ì�ítù
ý2143 �6587:9\��þ;ðôò.ý<; ú5÷�ï5êµñ8í�ú�ï>= êµï5û�êµñ>÷�ì,îØðØúy�Uñ��
? êvì.êbêµí�ö�ý ú5÷�ï5ê×ì.êvù4ì.êµñ.êµú�ò.ñ�í �;êvò���êvò�í�ú4ï îØðØú���ì�êvù4ì.êµñ+êµúrò.ñÓí ö]÷�ø�ø,õ�ú4ðØövítò.ðô÷�ú ö�ý�í�ú4ú5êµîÅñ.õ4öZýsí�ñ��X'*)
ö]÷�ú4ú5êµö]ò.ðØ÷�ú �Ìí�ñ>ðØú ò.ý4êÓù4ì.êvë�ðô÷�õ4ñ�ñ+êµö]ò.ðô÷�ú��?���»ò8ðØñ�ð~øÓù9÷�ì.ò.í�ú�ò�ò+÷_ú5÷�ò+êÓò.ý4ítò>í�ú5÷�ï5ê�ï5÷Uêµñ8ú5÷�ò8ú4êµö]êµñ.ñ.ítì�ðØî �
ö]÷�ì.ì.êµñ.ù2÷�ú�ï ò+÷�í�ú �Äúrò+êvì�ú5êvò[ì.÷�õ5ò+êvìDó�õ5ò[íoý5÷�ñ.òGþ;ý4êvì.ê	�Gêvò���êvò�ï4ítêµøÓ÷�ú öví�ú�ó9ê>ì�õ�ú!�"/ øÓêµñ.ñ�ítû�ê�÷��Nñ.ð�$vê
@ ø�õ4ñ+òÅó9ê[ò+ì�í�ú4ñ.ø�ðØò+ò+êµï �zì.÷�ø í�ñ+÷�õ5ì�ö]ê�ú5÷�ï5êBADò+÷�í�ï5êµñ+ò.ðØú�ítò.ðô÷�úoú4÷Uï5ê�Cy�#/�øÓêµñ.ñ.ítû�ê8ð~ú4övõ5ì�ñNò.ý5ì.êvêDòR�Uù9êµñ
÷��ï5êµîØí��Uñ76

�ED�� �.FHGJILK �NM5&POPQ �5÷�ì�êµí�ö�ý�îØðØú��<RS3 �UT b 7VT � �?��ò.ý5êvì�ê{ðØñ8í>MWFUG"I $VX �YM9&ZO[C��\RJ�^] D ñ�õ4ö�ýÞò.ý4ítò8ò.ý5ê{îØêµí�ï4ðØú5û
êµï4û�ê8÷��í�øÓêµñ.ñ.ítû�ê,ñ+êµú�ò;ëUðØí�R �zì.÷�ø�ú5÷�ï5ê�T b ítò�ò.ðØøÓêB_�þ;ðØîØî9ítì.ìZðôë�ê8ítò;ú5÷�ï5êBT � ítò�ò.ðØøÓêB_�`aC��\RJ�?�

�\b��dc &ZGeX�!.FEX*
�)�f�#ZGG��
Eg &ZFUG��hXiK �NM5&POPQ LNí�ö�ý î~ðØú�� Rajk9 ý4í�ñ{í�ï5êvò+êvì�ø�ð~ú4ðØñ+ò.ðØö�HÄê��9êµö]ò.ðôë�ê�Iml &ZGnX�!.F\X(
�)
b��\R,�o] D �F�Dú�ö]êoðØú4ðØò.ðØítò+êµï!��í_øÓêµñ.ñ.ítû�ê×÷�� @ õ4ú4ðôò.ñ>öví�úÞó9ê{ñ+êµúrò,í�îØ÷�ú5û�îØðØúy�<R×ðØú<pv� @ 7hb��\RJ���q`rC�\R,�
ò.ð~øÓê���þ;ý4êvì.êop�� @ 7hb��8ðØñ�ú4÷�ú�
Ãï5êµö]ì.êµí�ñ.ð~ú5û�ðØú @ í�ú4ïÞú5÷�ú�
ÃðØú4ö]ì�êµí�ñ.ðØú5û�ðØúibJ�C�4÷�ì�í ñ�ðØøÓù�îôê�ó�í�ú�ï5þ;ðØï5ò.ý
ö]÷�ú�ñ+ò+ì�í�ðØúrò��4þ�ê>ý4íµë�êsp�� @ 7hb��\R,���q3 @)t b��\R,�?�

�Eu�� / øÓêµñ.ñ.ítû�êb÷���ñ.ð�$vê&� ítì�ì�ðôë�êµñ�ítò,ò.ý5êbñ+÷�õ5ìZö]ê&Abí�övö]÷�ì�ï�ðØú5û�ò+÷�í�úwvxG"IyG #(!.G�ï4ðØñ+ò+ì�ðØó�õ5ò.ðô÷�ú ��z ��/Åò
í�úd��ú5÷�ï5ê�T�8{B|oí�ú4ï ��|×ítì.êoò.ý5ê�ì�í�ú�ï5÷�ø/ëtítì�ðØító�îØêµñ8ï5êµú5÷�ò.ðØú4û ò.ý5êoüUõ5êµõ4ð~ú5û ï5êµîØí���í�ú4ïÞøÓêµñ�ñ.ítû�ê
ñ�ð�$vê�ï4ðØñ.ò+ì�ðôó�õ5ò+êµïsí�övö]÷�ì�ï4ð~ú5û�ò+÷}vxG"I~G #�!.G�ï�ðØñ+ò+ì�ðôó
õ5ò.ðô÷�ú4ñ^�����_í�ú4ï�� z �m�Åì.êµñ+ù9êµö]ò.ðôë�êµî����@��êvò[�����
ï4êµú5÷�ò+ê ò.ý5ê -+÷�ðØúrò�ï�ðØñ+ò+ì�ðôó
õ5ò.ðô÷�ú�÷��s{�| d 7N�N�N��7�{B|V� �z÷�ì{í�îØîqT b �N�N�:TZ�rj�5�� �5÷�ì×í�ú��sû�ðôë�êµú øÓêµñ�ñ.ítû�ê
ñ�ð�$vê���|S3 @ ��îØêvòd�� |d� @ �[ï5êµú5÷�ò+ê�ò.ý4êdg �
�Pg�� � ��F #ZG_÷���{�|{÷�ú�ò+÷�� ñ.õ4ö�ý�ò.ý4ítòd�� |�� @ ��3�9C/�{�|x� ��|S3 @ 2 �
�G÷ ðØúy�l÷�ì�ø{ítò.ðô÷�ú�ító2÷�õ4ò�ò.ý5ê�ï4ðØñ+ò+ìZðôó�õ5ò.ðô÷�ú�ñ�÷���� í�ú4ï+{�|m��T�j�5���ðØñ�í�ëFí�ðØî~ító�îôê�� ��ú�ñ+ò+êµí�ï!�Dò.ý5ê
� � &.��vxg�� � �YG 
��(�6{B|N� b 7:��|N� b �?���6{B|N� � 7:��|N� � �?���N�N� ���6{ |$� � 7:� |N� � �Hò.ý�ítò�ítì.ê;ðØú�ï5êvù9êµú4ï5êµúrò.î��8í�ú4ï�ðØï4êµú�ò.ðØöví�î~î��
ï�ðØñ+ò+ì�ðôó
õ5ò+êµï �ÌðØðØï�Ní�övö]÷�ì�ï4ð~ú5ûÓò+÷�ò.ý5ê>ï�ðØñ+ò+ì�ðôó
õ5ò.ðô÷�ú[�����N� z ����ítì.ê �Uú5÷Xþ;ú ítò�êµí�öZý�ú5÷�ï5êBT&j�5 �

��êbù9êvì��z÷�ì�øÓêµï�êµú4ï�
iò+÷�
iêµú4ï ï5êµîØí���ø�êµí�ñ.õ5ì.êµøÓêµúrò.ñ�õ4ñ.ðØú4û �;êvò���êvò.ñÓï4ðØñ+ò+ì�ðØó�õ5ò+êµï ÷�ú�ò.ý5ê �Äúrò+êvì�ú5êvò�� �Äú
��ðôû�õ5ì.ê :O��ò.ý5ê;ø�êµí�ñ.õ5ì.êµøÓêµúrò.ñ�ítì.ê�ó�í�ñ+êµï{÷�ú{ñ+êµú�ï4ðØú5û�ñ.ø�í�î~î4øÓêµñ.ñ.ítû�êµñ��;��ý5ê;îô÷XþNêvìNù�îô÷�òì.êvù�ì.êµñ+êµúrò.ñ�í �X'*)
ö]÷�ú4ú5êµö]ò.ðØ÷�úoó9êvò»þNêvêµú×ó9êvòÃþ�êvêµú �Dí��[�;ð~ï5û�êa�[ítò.ðô÷�ú4í�î���ító9÷�ì�ítò+÷�ì�� � �B�,� �D��í�ú4ïS�[ú4ðôë�êvìZñ.ðôòR�Ó÷��P��êµú4ú4êµñ.ñ+êvê

:



�E�X�����?��í�ú4ïÓò.ý4ê3ò+÷�ù�ù�îô÷�ò1ö]÷�ì.ì�êµñ+ù9÷�ú4ï4ñHò+÷>í�ö]÷�ú4ú5êµö]ò.ðØ÷�úÓó9êvòÃþ�êvêµú����a�a� í�ú�ïC�DîØï\�[÷�ø�ðØú4ðØ÷�úo�Gú4ðØë�êvì�ñ.ðôò��
� � ��� �?�Z��ý5êDù�ýd�Uñ�ðØöví�î�ï4ðØñ+ò.í�ú�ö]ê[ó9êvò»þNêvêµú_ñ.ðôò+êµñ*�z÷�ì]84ì�ñ+ò3í�ú4ï�ñ.êµö]÷�ú4ï ö]÷�ú4ú5êµö]ò.ðØ÷�ú4ñ�ítì.ê8ítù4ù�ì.÷�&5ðØø�ítò+êµî�� 1�D
í�ú4ï A D(D ø�ðØîØêµñ���ì.êµñ.ù2êµö]ò.ðØë�êµî���� ��ú ��ðôû�õ5ì�ê	<��9þ�ê�ö]÷�ú�ñ.ðØï5êvì�øÓêµñ.ñ�ítû�êµñDþ;ðôò.ý_þ;ðØï5êµî���ìZí�ú5û�ðØú5û×ñ.ð�$vêµñ[ó9êvòÃþ�êvêµú
���a�a�_í�ú4ï[�[ú4ðôë�êvì�ñ�ðôòR��÷����X�Uî~í�ý5÷�ø�í � ��� �ðØú�ò.ý4ê;îôê��zò484û�õ5ì.ê��rí�ú4ïC���a�a��í�ú4ï��[ú4ðôë�êvì�ñ�ðôòR��÷��4'Åí�îØð��z÷�ì�ú4ðØí
ítò��;ðôë�êvì�ñ�ðØï5ê �E� '�X�;ðØú�ò.ý5ê�ì�ðôû�ýrò]84û�õ4ì.ê��o��ú�ò+êvì�ø�ñG÷��ù�ýd�Uñ.ð~öví�î�ï4ðØñ.ò.í�ú4ö]ê���ò.ý5ê�ñ.ðôò+êµñG÷���84ì�ñ+òGí�ú4ï_ñ.êµö]÷�ú4ï
ù�í�ðôìZñGítì.ê�ítù4ù4ì�÷�&5ðØø�ítò+êµî�� �7D(D(D í�ú4ï 1 A D(D ø�ð~îôêµñ;ítù�ítì�ò��2ì�êµñ+ù9êµö]ò.ðôë�êµî���� /GîØò.ý5÷�õ5û�ý_ò.ý5ê�ø�÷Uï5ê�í�ú4ï�òR�Uù9ê,÷��
ö]÷�ø�ø�õ4ú4ðØövítò.ðØ÷�ú�ðØñ�üUõ4ðôò+ê,ï4ð5�9êvì.êµú�òGðØú�ò.ý5ê�ító2÷Xë�ê�öví�ñ.êµñ���÷�õ5ì[øÓ÷�ï5êµî�övítù4ò.õ4ì.êµñ�ò.ý5ê,êµñ.ñ+êµú4ö]ê(6ÅðØú�êµí�ö�ý_ù�îô÷�ò��
ò.ý5êMH3ñ�îô÷�ù9ê�IÓö]÷�ì.ì.êµñ+ù9÷�ú4ï4ñÅò+÷{ò.ý5ê8ó�í�ú4ï4þ;ðØï5ò.ý×í�ú4ï�ò.ý5ê,í�ï4ï4ðôò.ðô÷�ú�í�î
ëtítì�ðØítò.ðØ÷�ú�ö]÷�ì.ì.êµñ+ù9÷�ú4ï4ñÅò+÷ {�|��

����� ���J'�� %�'��
	���x������	 '�	�� !Z�����
'�÷�ú4ñ�ðØï5êvìoí�ù�ítò.ý � �+�zì.÷�ø ñ+÷�õ5ìZö]ê<A�3 T��_ò+÷sï5êµñ.ò.ðØú4ítò.ðô÷�úrC 3 T�����û�ðØë�êµú óO� �UT��Z7VT b ��7 �UT b 7VT � ��7��N�N�$7�UT���� b 7VT����?�þ;ý5êvì.ê��UT��)7VT���� b �ojw9 �0�z÷�ì! >3 D 7 � 7N�N�N�~7��#" � � �?����ý5ê�l &ZGnX�!.F\X(
�)�÷��3ò.ý4ð~ñ8ù�ítò.ýsðØñ�b�� � ��3��� bø�ðØú��$ � b��\R � �?��í�ú4ï�ò.ý5ê�X �NM5&PO�XZv �^
 #<l�&ZGeX�!.FEX*
�)×ðØñ[û�ðôë�êµú óO�dp�� @ 7hb�� � ���?����ý5ê �YGnX($ 
 #�$��YGeX�X �NM5&ZO�÷��Nù�ítò.ý �
ðØúbò+ì�í�ú�ñ.ø�ðôò+ò.ðØú4û�í{øÓêµñ.ñ.ítû�ê8÷��ñ.ð $vês� ðØñ

% � � 7:� �83wpv�E��7hb,� � ��� `aC�� � � `
��� b&�'$ � { |)(�* z 7 � :�� � �

þ;ý5êvì�êB{ |#(�* z ðØñ�ò.ý5êDö]÷�ú4ï4ðØò.ðô÷�ú4í�î2ï5êµîØí��×ítò�ú5÷�ï5ê�T � û�ðôë�êµú×ò.ý4ítò�í�øÓêµñ�ñ.ítû�êD÷��&ñ.ð�$vêB�!ítì.ì�ðôë�êµïbítòÅò.ý5ê�ú5÷�ï5ê��
��ý5êC�,+ %G�,-�
 �hX X �YM9&ZO�÷���ù�ítò.ý � �z÷�ì;ò.ý4ê�û�ðôë�êµú øÓêµñ.ñ�ítû�ê,ñ.ð�$vês� ð~ñ3û�ðôë�êµú�óO�

�% � � 7:� �83wp��E��7hb�� � ����`aC�� � ��`
��� b&��$ ��. {�|)($C � ��� ( * z 7 � :�� 1 �

þ;ý4ð~ö�ý{ð~ñNí,ì�í�ú4ï5÷�ø ëFítìZðØító�îôê��z÷�� � �0�z÷�ì�í	8�&�êµï{ù
ítò.ý � �4��êvò0/Ýï5êµú5÷�ò+ê[ò.ý5êDñ+êvò�÷���í�îØî4ù
ítò.ý4ñq�zì.÷�ø A[ò+÷^CZ�
��êvò �21z ï5êµú5÷�ò+êÓíoù�ítò.ý�þ;ðôò.ý_ò.ý5ê�ø�ðØú4ðØø�õ4ø ê�&Uù9êµö]ò+êµï�êµú4ï�
iò+÷�
iêµú4ï ï5êµî~í�� �z÷�ì[ò.ý5ê�û�ðôë�êµú øÓêµñ.ñ.ítû�êÓñ.ð�$vê��
ñ.õ4öZý�ò.ý4ítò �% � �21z 7:� �83�ø�ðØú354�6 �% � � 7:� ���O���9ò.ý5ê;êvì.ì.÷�ìNï�ðØñ+ò+ì�ðôó
õ5ò.ðô÷�ú4ñ�ítì.ê+��ú5÷Xþ;ú!� �71z öví�ú�ó9ê;ö]÷�ø�ù�õ5ò+êµï{õ�ñ.ðØú5û
ï5êvò+êvì�ø{ðØú4ðØñ+ò.ð~öÅ÷�ù4ò.ðØø�ð�$µítò.ðØ÷�ú{øÓêvò.ý5÷�ï4ñ��Né5õ4ö�ýoí�úoítù4ù�ì.÷�í�ö�ýbðØñ�ðØú��zêµí�ñ.ðôó�îØêÅý4êvì.ê[ñ�ðØú4ö]ê�ò.ý5êDï4ðØñ.ò+ì�ðôó�õ5ò.ðØ÷�ú4ñítì.ê
ú5÷�ò+��ú5÷Xþ;ú!����ê>ö]÷�øÓù
õ5ò+ê>í�ú�êµñ+ò.ð~ø�ítò+÷�ì98��z ÷�� �21z õ�ñ.ðØú5ûÓíÓì.êvû�ì�êµñ.ñ.ðô÷�ú�êµñ.ò.ðØø�ítò+÷�ìGñ�õ4ö�ý�ò.ý�ítò

�;:=< z / �% �E��7 8��z � � �% �E��7 � 1z � 2 ]�>�?A@;B$7 � :�� :m�
�z÷�ìÅíÓñ�õG�{övðôêµúrò.î���îØítì.û�ê�ñ.í�ø�ù�îôêDñ.ð�$vê���þ;ý4ðØöZýoï4êvù2êµú�ï4ñ�÷�úC>��DBm�";|�5í�ú4ïbí�ñ.õ4ðôò.ító
î���ö�ý5÷�ñ.êµú �zõ4ú�ö]ò.ðô÷�ú �zí�ø�ð~î��E	|Óò.ý4ítò�ö]÷�ú�ò.í�ð~ú4ñDò.ý5ê�ì.êvû�ì.êµñ.ñ.ðØ÷�úm�� |m� ��úy�l÷�ì�ø{í�îØî����2ò.ý4ðØñ[ö]÷�ú4ï4ðôò.ðô÷�ú_û�õ4ítì�í�úrò+êvêµñ�ò.ý4ítò76\
�)'���F+�%G�F- 
 �:X�X �YM9&ZO
#HG 8��z F �a!.F"
�) FUGI>	#HG 
�)'&(
 #HG � 1z !.F"
�)�%eg # l & lYFUMWF�
EO � � B�J�FUg g ��� %G�,-�
EFLK�� #HG 
�)'��XPF��
Eg�F6lYvG
EF #ZGG��� z &ZGnX�� � ��M��ê3þ;ð~ñ.ý>ò+÷DêµøÓù
ý4í�ñ.ð�$vêÅý5êvì.ê�ò.ý4ítòò.ý4ðØñ&û�õ4ítì�í�úrò+êvê�ðØñHù9÷�ñ.ñ.ðôó
îôê1ó9êµöví�õ4ñ+êÅò.ý5êÅøÓêµí�ñ.õ5ì�êµøÓêµú�ò.ñö]÷�ì�ì.êµñ+ù9÷�ú4ï
ò+÷Dò.ý5ê3í�ö]ò.õ4í�î5ï5êµîØí��UñHê�&�ù9êvì�ðôêµú4ö]êµï,ód�,ò.ý5êÅøÓêµñ.ñ.ítû�êµñ��>ñ+ò.ítò+êµï�÷�ò.ý4êvì.þ;ðØñ+ê���ò.ý4ê�øÓêµí�ñ�õ5ì.êµøÓêµúròøÓêµö�ý4í�ú�ðØñ.øÝðØñ
ñ.í�øÓê3í�ñ�ò.ý5êÅ÷�ú5ê3õ4ñ.êµï��z÷�ì1í�ö]ò.õ4í�îØî �>ñ+êµú4ï4ð~ú5û;ò.ý5ê3øÓêµñ�ñ.ítû�êµñ��;�&ì�í�ï4ðôò.ðô÷�ú�í�îØî����tøÓêµö�ý4í�ú�ðØñ.ø�ñ�ñ.õ4öZý�í�ñ�ù�ðØú5ûDí�ú4ï
ò+ì�í�ö]êvì.÷�õ4ò+ê�ítì.ê3õ4ñ+êµï�ò+÷8ö]÷�îØîôêµö]òøÓêµí�ñ.õ4ì.êµøÓêµúrò.ñ���í�ú4ï�ðôò�ðØñ�õ4ú4övîôêµítìð���êµú4ï�
iò+÷�
iêµú4ï�û�õ4ítìZí�ú�ò+êvêµñ1ñ�õ4ö�ýÓí�ñðØú L�ü
� :O� :m��öví�úÓó9ê�ù4ì.÷XëUðØï4êµï,ó
í�ñ+êµï�÷�úÓñ.õ4öZýÓï4ítò.í��;��ý5êÅï4ð9�{övõ�îôòR�>ý4êvì.ê3ðØñ�ò.ý4ítò�ò.ý5ê�ö]÷�ø�ø�õ4ú4ðØövítò.ðØ÷�úÓøÓêµö�ý4í�ú�ðØñ.ø
õ4ñ+êµï�ód��ò.ý4ê,ï4ðØñ.ò+ì�ðôó�õ5ò+êµïbù�ì.÷Uö]êµñ�ñ+êµñGöví�ú_ó9ê,üUõ4ðôò+ê>ï�ð5�2êvì�êµú�ò(�lì.÷�ø ò.ý4ítòDõ4ñ+êµï�ð~ú ù�ðØú4ûÓ÷�ìGò+ì�í�ö]êvì�÷�õ5ò+ê���í�ú4ï
ò.ý5êvì.ê,ðØñ�ú5÷�ñ.ð~øÓù�îôêDþÅí���÷��Hì.êµîØítò.ðØú5ûÓò.ý4ê8òÃþ�÷��{/[îØñ+÷oú5÷�ò+ê8ò.ý4ítò;ï�õ5ê�ò+÷�84ì�êvþ�í�îØî~ñ��5ðØú�ñ+÷�øÓê�öví�ñ+êµñ�ù�ð~ú5û�í�ú4ï
ò+ì�í�ö]êvì.÷�õ4ò+êÓì.êµñ+ù9÷�ú4ñ+êµñDø�í��_ó9ê�ï4ðØñ.ító�îØêµï!�2ö]÷�úrò+ì.÷�îØîØêµïs�zê���û��v��'�c )Kì�ítò+êÓö]÷�ú�ò+ì�÷�î~�?��÷�ì8ï5êµîØðØó2êvìZítò+êµî�� ñ+êvòDò+÷
ðØú4ö]÷�ì�ì.êµö]ò3ëFí�î~õ5êµñ��

��ý4ê�ê�&Uù9êµö]ò+êµï êµú�ï�
iò+÷�
iêµú4ï ï5êµî~í��b÷���LNü�� :O� 1 �+�z÷�ì�ò.ý5ê8øÓêµñ.ñ�ítû�ê,ñ.ð�$vês� öví�ú�ó9ê[þ;ì�ðôò+ò+êµú í�ñ
�% � � 7:� �/3wp��E��7hb�� � ��� `�C� � � `

�N� b&�'$ � �� |#( �E� ��7

<



þ;ý4ð~ö�ýbðØñÅí�ì�í�ú4ï5÷�ø ëtítì�ðØító�îØê[ñ.ð~ú4ö]ê[ðØòÅð~ñ�í\�Ìõ4ú4ö]ò.ðô÷�ú×÷����!ï�ðØñ+ò+ì�ðôó
õ5ò+êµï{í�övö]÷�ì�ï�ðØú5û�ò+÷ � z �4��êvò 8� | �E� �j E |
ó9ê;í�ú�êµñ.ò.ðØø�ítò+÷�ì�÷���ò.ý5ê;ì.êvû�ì�êµñ.ñ.ðô÷�ú �� |��E� �ö]÷�øÓù
õ5ò+êµïoõ�ñ.ðØú5û�ò.ý5êGøÓêµí�ñ.õ5ì.êµø�êµú�ò.ñ��43Åí�ñ+êµïo÷�úoò.ý5ê;êµñ+ò.ð~ø�ítò+÷�ì8� |�� ���?�
þNê>ö]÷�ú�ñ.ðØï5êvì3ò.ý5ê0� � %nFUg�F#- &ZM��YGnX($ 
 #�$��YGeXLX �YM9&ZO�û�ðôë�êµú óO�

8% � � 7:� �/3wp��E��7hb�� � ��� `�C� � � `
�N� b&�'$ � 8� |#(d�E� ��� � :��?<d�

��êvò�ò.ý5ê=� � %nFUg�F#- &PM�l � ��
4%G&(
�)�ó�í�ñ+êµï�÷�úsò.ý5ê×ì.êvû�ì.êµñ.ñ.ðØ÷�úÞêµñ+ò.ð~ø�ítò+êoó9êoû�ðôë�êµúsód� 8��z 3 ítì.û3ø�ðØú354 6 8% � � 7:� ���
é�ðØú�ö]ê 8� |�ðØñ,ó�í�ñ+êµïs÷�ú4î���÷�úsò.ý5ê�øÓêµí�ñ�õ5ì.êµøÓêµúrò.ñ�í�ú4ï / ð~ñ 8�ú�ðôò+ê��ò.ý5ê×ó2êµñ.ò,êµøÓù
ðôì�ðØöví�î�ù�ítò.ý 8��z öví�ú ó9ê
ö]÷�øÓù�õ4ò+êµï�êµú�ò.ðØì.êµî��×ó�í�ñ+êµï�÷�ú�ò.ý4ê>ñ.í�øÓù�îØê��

��ý4ê[ù9êvì��z÷�ì�ø�í�ú�ö]ê[÷�� 8��z ðØñÅì.êµîØítò+êµïbò+÷Óò.ý�ítò3÷�� 8� |8ðØúbí�ñ.ðØø�ù�îôêDí�ú4ï×êµîôêvû�í�ú�òGø�í�ú4ú5êvì�l�#*
�)�ðØú×ò+êvì�ø�ñÅ÷��
ñ.í�øÓù
îôê8í�ú4ï�ö]÷�øÓù�õ4ò.ítò.ðô÷�ú4í�î�ö]÷�øÓù
îôê�&�ðØò.ðôêµñ�/?A 2 61ò.ý5ê,ö]÷�ú4ï4ðôò.ðô÷�ú � :O� :m��öví�ú ó9ê�í�ñ.ñ.õ5ì�êµï�ód�×êµú4ñ.õ4ì�ðØú5û

� � < z / 8� |d�E� � � �� |d�E� � 2�� > b�� @�B b 7
�z÷�ìGñ.õ4ðØò.ító�î��bö�ý5÷�ñ+êµú > b í�ú4ï B b �
í�ú�ï ò.ýUõ4ñ�ì.êµî~ítò.ðØú5û�ò.ý5ê�ñ.í�øÓù�îØê8ö]÷�øÓù�îôê�&5ðôòR�b÷��ò.ý5ê,ì.êvû�ì.êµñ.ñ�ðô÷�ú êµñ+ò.ð~ø�ítò+÷�ìò+÷>ò.ý�ítò1÷�� 8��z �;��ý5ê�ñ.í�ø�ù�îôê�ö]÷�øÓù�îØê�&�ðôò.ðØêµñ|�l÷�ì�í8úUõ4ø>ó9êvì1÷��9êµñ+ò.ð~ø�ítò+÷�ì�ñ�ð~ú4övîØõ4ï4ð~ú5û;ë�êµö]ò+÷�ì3ñ+ù�í�ö]êGøÓêvò.ý5÷�ï4ñ��
�zêvêµï��l÷�ì�þ�ítì�ï�ú5êµõ5ì�í�î�ú5êvò»þN÷�ìQ�UñGí�ú4ï øÓ÷�ú5÷�ò+÷�ú4ê8ì.êvû�ì.êµñ.ñ�ðô÷�ú4ñ�ítì.ê8ï4êvì�ðôë�êµï ðØú=/?A 2 �

���H� ��� �
	 0
� � 	e!���S% ���0�8! 	e!��6% �
�Dðôë�êµú�ò.ý4ítò>í�ñ.õ4ðØò.ító�îôê�ì.êvû�ì.êµñ.ñ�ðô÷�ú êµñ+ò.ðØø�ítò+÷�ì,ý4í�ñ�ó9êvêµú�ñ+êµîôêµö]ò+êµïb��þ�ê�ú5÷�þJù�ì.êµñ+êµúrò8í�ú�í�îôû�÷�ì�ðôò.ý�ø /?A 2 ò+÷
ö]÷�øÓù�õ4ò+ê×ò.ý4ê×ó9êµñ+ò�êµøÓù
ðôì�ðØöví�îNù�ítò.ý 8��z �B��ê ï4ê78�ú5êbí�ú &Zv)� � �YG 
 �hX X �NM5&PO×÷��[í�ú êµï5û�ê�R�3 �UT b 7VT � ��í�ñC��{�\RJ��3 C�\R,��` 8� | d � @ �?� ��êvòsb b 7hb � 7N�N�N��7hb��Dï5êµú5÷�ò+ê�ò.ý5êÓï4ðØñ+ò.ð~ú4ö]ò;ëtí�îØõ5êµñ[÷���ò.ý4ê�ó
í�ú4ï5þ;ðØï4ò.ý4ñ�b��\RJ�?��R[ji9 �
��êvò�1��ED���3 �65.7:9 �ED����8ï5êµú5÷�ò+ê�ò.ý5êÓñ.õ5ó
ú5êvòÃþ�÷�ì���þGý5êvì.êoR[j 9 �ED��[ð���í�ú4ï�÷�ú4î��_ð�� b��\RJ�s]+D� ��êvò�í A � C� )'#Zg 
 ��� 
 %'&*
�)�ð~ú[1��ED��1ï5êµú5÷�ò+êGò.ý5ê;ñ.ý5÷�ì�ò+êµñ+ò�í�õ5û�øÓêµúrò+êµï{ï4êµîØí���ù�ítò.ý{ó�í�ñ+êµïM#ZG�M O�÷�ú�ò.ý5ê;í�õ5û�øÓêµúrò+êµï×ï5êµîØí��
÷��1ò.ý5ê�êµï5û�êµñ��Ìð6� ê��9þ;ðôò.ý_ø�ðØú4ð~ø,õ4ø�C��*� ���3ëtí�îØõ5êJ�?���Dõ5ìDí�îôû�÷�ì�ðôò.ý�ø c_ðØú�
R)�ítò.ý ðØñGó�í�ñ+êµï_÷�ú_ò.ý4ê�í�îôû�÷�ìZðôò.ý4ø
÷��,/�� 2 þ;ý4ðØöZý�þÅí�ñG÷�ìZðôû�ðØú4í�îØî �où4ì�÷�ù2÷�ñ.êµï%�z÷�ìGò.ý5ê�ñ+ù9êµövðØí�î�öví�ñ.ê,þ;ý4êµú 8� |�� @ �3 D �2í�ú�ïdp�� @ 7hb�� � ����3 @ t b�� � �?�
��êvò 8� � � 7 @ �/3��| 4 3 8� |�� @ �?��þ;ý4ðØöZý �Uðôêµî~ï4ñ	C��{� � �83mC�� � ��` 8� � � 7 @ �?�

&ZM � #Zg F"
�) � c_ðØú�
R)�ítò.ý4� @ �
� �;�z÷�ì0 �3 � 7 1 7N�N�N�y7:u,��ö]÷�ø�ù�õ5ò+ê�A � C{ñ�ý5÷�ì.ò+êµñ+ò�ù
ítò.ý � � ðØú�1��\b � ���
1 ��ö]÷�øÓù
õ5ò+ê>ðØú4ï4ê�&I"×þ;ý4ð~ö�ý�ø�ðØú�ðØø�ð�$vêµñ � p�� @ 7hb�� � �m����`�C� � �J��` 8� � � �)7 @ �N�  �3 � 7 1 7N�N�N�y7:u � �:O�1ì.êvò.õ4ì�ú � �,í�ñ3ò.ý4ê8ù�ítò.ý�þ;ðØò.ýbò.ý5ê>ø�ðØú�ðØø,õ�ø êµú4ï�
iò+÷�
iêµú4ï�ï5êµî~í����

/[îôû�÷�ì�ðôò.ý4ø � �^f�# � %nvG
 &(
EF"#PGK#HG^l � � 
�� � %nFUg F - &ZMG%'&*
�) 8��z �

��ý4ê>ö]÷�øÓù�îôê�&5ðôò��o÷���ò.ý4ðØñ;í�îôû�÷�ì�ðôò.ý4ø ðØñ�� �U= � `a= ;8îô÷�û8;L`2; �|�"! ���?�4þGý5êvì.ê#�|�"! �ÅðØñ3ò.ý4ê>ö]÷�øÓù�îôê�&5ðôò��×÷��
ö]÷�øÓù�õ4ò.ðØú5û 8� � @ ��ítò�í�û�ðôë�êµú�ëtí�îØõ5ê @ �;��ýUõ4ñ��5í�ù9÷�î��Uú4÷�ø�ðØí�îG
iò.ðØø�ê��ÌðØú$! ��ì.êvû�ì.êµñ.ñ.ðØ÷�úbêµñ+ò.ðØø�ítò+÷�ì�ì�êµñ.õ4îôò.ñÅðØúbí
ù9÷�î���ú5÷�ø�ðØí�îG
iò.ð~øÓê��zó9÷�ò.ý ð~ú&;�í�ú4ï$! ��ì.÷�õ5ò.ðØú4û�ø�êvò.ý5÷Uïb�

���&% '[#L%)( � 	n!��0�
/ 
"!�#�$%'&(
�) �lì.÷�ø A×ò+÷>Cy�1ï4êµú5÷�ò+êµïsód�+* � �1ö]÷�ú4ñ�ðØñ+ò.ñ�÷���òÃþ�÷�ñ.ðØøÓù
îôê�ù�ítò.ý4ñ��zì.÷�ø A×ò+÷<CZ� 'Å÷�ú4ñ.ðØï5êvì�í
ú5êvò»þN÷�ì��}1 3 �65.7:9���þ;ðôò.ý $vêvì.÷�üUõ5êµõ4ð~ú5û�ï4êµîØí���ñS{ | 3 D �l÷�ì�í�î~îTrjk5/í�ú4ï2p�� @ 7hb��S3 @ t bJ� �;÷Xþ í
øÓêµñ.ñ�ítû�ê;÷�� @ õ4ú4ðôò.ñöví�úoó9ê�ñ+êµúròNí�îô÷�ú5û>ò.ý5ê�êµï5û�ê � ðØú @ t-, � � � `/.	� � �&ò.ðØøÓê��|��ý�ðØñ1øÓ÷�ï5êµî4ðØñ�í�84ì�ñ+ò÷�ìZï5êvì
ítù4ù4ì�÷�&5ðØø�ítò.ðô÷�ú�ò+÷oò.ý5ê�øÓêµí�ñ.õ4ì.êµøÓêµúrò.ñGñ.ý4÷�þ;ú�ðØúM��ðôû�õ4ì.êµñ :{í�ú4ïF<��(��ý5ê;�YGnX($ 
 #�$��YGeXdX �YM9&ZO���ï5êµú5÷�ò+êµï_ód�% �0* � 7 @ �?�4÷���íÓòÃþ�÷�
iù�ítò.ý1* � �zì.÷�ø�A>ò+÷[C{ð~ñ3ï5ê78�ú5êµï�í�ñ3ò.ý4ê8ò.ðØøÓêDì.êµüUõ4ðôì.êµïbò+÷oñ+êµú4ï�íÓø�í�ñ.ñ�ítû�ê>÷���ñ.ð�$vê
@ �lì�÷�ø�A8ò+÷SCy�4þ;ý4êvì.êµðØú×ò.ý5ê>øÓêµñ�ñ.ítû�ê>ðØñ�ñ�õ5ó�ï4ðôë�ðØï5êµï{í�ú�ï�ò+ì�í�ú4ñ.ø{ðôò+ò+êµïbëUð~í�ò.ý5ê>ö]÷�ú4ñ+ò.ðØò.õ5êµú�ò;ù�ítò.ý4ñ��

A



'�÷�ú�ñ.ðØï5êvì�í;ú5êvòÃþ�÷�ì��8ö]÷�ú4ñ.ð~ñ+ò.ðØú5û�÷���ò»þN÷[ù�ítò.ý4ñ � b í�ú�ï � � �`��êvò , b 3 �7D õ4ú4ðØò.ñZÿFñ+êµö�� , � 3 1�D õ4ú4ðØò.ñZÿFñ+êµö��. b 3 1 ñ+êµö��4í�ú�ï$. � 3 ��1 ñ+êµö��{'�÷�ú�ñ.ðØï5êvì3í�øÓêµñ.ñ.ítû�ê>÷��&ñ.ð�$vê @ 3 �7D(D õ�ú4ðôò.ñ��|��ý5êµú % � � b 7 �7D(D �/3 ��1 í�ú4ï% � ��� 7 �7D(D �/3 ��� �|�F�9í8ñ.ðØú5û�îØê3ù�ítò.ý�ðØñò+÷>ó2ê�õ�ñ+êµï!� � b þ;ðØîØîUó9ê�ö�ý4÷�ñ+êµú �z÷�ì�ò.ý4ð~ñøÓêµñ.ñ.ítû�ê[ñ.ð�$vê����DúÓò.ý5ê;÷�ò.ý5êvì
ý4í�ú4ïb�UîôêvòÅõ4ñÅñ.í��{ò.ý4ítò � ��õ4ú4ðôò.ñ�ítì.ê�ñ+êµúròÅ÷�ú � b í�ú4ï � õ�ú4ðôòNð~ñNñ+êµúròÅ÷�ú � � ��ò.ý5ê�ö]÷�ì.ì.êµñ.ù2÷�ú�ï4ðØú5û>ï4êµîØí���ñ3ítì.ê
û�ðôë�êµú óO� � � t �7D ` 1 3 ��� � ��ñ+êµöÓí�ú�ï � t 1�D ` ��1 3 ��1 � D A�ñ+êµö�ì.êµñ+ù9êµö]ò.ðôë�êµî�����ì�êµñ.õ4îôò.ðØú4ûoðØú�í�ú êµú4ï�
iò+÷�
iêµú4ï
ï5êµîØí��,÷�� ��1 � D A,ñ+êµö]÷�ú4ï4ñ��;'ÅîôêµítìZî�����ðôòðØñ1í�ï4ëFí�úrò.ítû�êv÷�õ4ñ�G #(
�ò+÷>õ4ñ.ê3ò.ý5ê3òÃþ�÷�
iù�ítò.ý � � b 7 � � � �z÷�ì1ò.ý4ðØñøÓêµñ�ñ.ítû�ê
ñ.ð�$vê�� �;÷XþCö]÷�ú4ñ.ð~ï5êvì�í�øÓêµñ.ñ�ítû�ê8÷��Hñ�ð�$vê @ 3 �7D(D(D õ4ú�ðôò.ñ��;��ý5êDêµú4ï�
iò+÷�
iêµú4ï�ï5êµî~í���ñ3÷��ðØú4ï4ðôë�ðØï4õ�í�î5ù�ítò.ý4ñ � bí�ú4ï ��� ítì.ê �7D*1 ñ+êµö�í�ú4ï�� 1 ñ+êµö��&ì.êµñ+ù9êµö]ò.ðôë�êµî���� �;ýrõ4ñ>ð��Ní ñ�ðØú5û�îôêÓù�ítò.ýÞðØñ�ò+÷ ó9ê�õ4ñ+êµïb��ò.ý5êµú ��� þ;ðØî~î&ó9ê
ö�ý4÷�ñ+êµú!��c�÷�ì.êGû�êµú4êvì�í�îØî��Óþ�ê[ý�íµë�ê(6|�z÷�ì @ � 1�D(D � ��� ðØñ�ò.ý5êDö�ý5÷�ðØö]ê ���z÷�ì @�� 1�D(D � � b ð~ñ1ò.ý5êDö�ý5÷�ð~ö]ê ��í�ú�ï �z÷�ì
@ 3 1�D(D êµðØò.ý5êvìGöví�ú_ó9ê>ö�ý5÷�ñ.êµú!�"'�÷�ú4ñ.ðØï4êvì;õ4ñ.ðØú4û�í�òÃþ�÷�
iù�ítò.ý � � b 7 � � � �l÷�ì @ 3 �7D(D(D ñ.õ�ö�ý ò.ý�ítòa< D(D í�ú4ï
� D(D õ4ú4ðôò.ñ[ítì.ê�ñ+êµúròGë�ðØí � b í�ú4ï � � ì.êµñ+ù9êµö]ò.ðôë�êµî����9ì.êµñ.õ�îôò.ðØú5û{ð~ú�ò.ý5ê�ðØú4ï�ðôëUð~ï4õ4í�î9ï5êµîØí��Uñ[÷��4< 1 ñ+êµö��l÷�ìDêµí�öZý
ù�ítò.ý �9ý5êµú4ö]ê,ò.ý5ê�ì.êµñ.õ4îôò.í�úrò�êµú4ï�
iò+÷�
iêµú4ï ï5êµîØí�� ð~ñ]< 1 ñ+êµö8þ;ý�ðØö�ý_ðØñ;ñ.ø{í�îØîôêvì;ò.ý�í�ú�ò.ý4ítò[÷�� � b ÷�ì � � �zû�ðôë�êµú
óO� �7D*1 í�ú4ï�� 1 ñ+êµö���ì.êµñ+ù9êµö]ò.ðôë�êµî��y�?�

�Äú�û�êµú5êvì�í�î �5ò.ý5ê>øÓêµñ.ñ�ítû�ê>ñ.ð�$vê>ï4êvò+êvì�ø�ðØú5êµñ3ð �&íÓò»þN÷�
iù�ítò.ý � � b 7 � � � í�öZý4ðôêvë�êµñ[íÓîô÷�þ�êvìGï4êµîØí����4��ê�ý4íµë�ê% �0* � 7 @ � @ ø�ð~ú � % � � b 7 @ ��7 % � ��� 7 @ � �
ð���í�ú�ïb÷�ú4î��{ð�� .�� � b � ` @ t-, � � b �	] .�� ��� �Ní�ú4ï$.	� � � �e` @)t-, � ��� �] .	� � b � / � 2 �q�;ý4ðØñ�ö]÷�ú4ï4ðôò.ðô÷�úböví�ú�ó9ê
õ4ñ+êµï ò+÷{ö�ý5êµöQ� ð��&í�òÃþ�÷�
iù�ítò.ý_ð~ñÅó2êvò+ò+êvì;ò.ý4í�ú�íÓñ.ð~ú5û�îôêDù�ítò.ý.�z÷�ìGí�û�ðôë�êµú_øÓêµñ.ñ.ítû�ê,ñ.ð�$vê @ �

��ý4ê[ò»þN÷�
iù
ítò.ý4ñ�ítì.ê�ö]÷�øÓù�õ4ò+êµï�í�ñ*�l÷�îØîØ÷�þ;ñ��4��ðôìZñ+òNò.ý4êDüUõ4ðØöQ��êµñ+ò3ù�ítò.ý�ðØñÅö]÷�øÓù
õ5ò+êµïbí�ñ�ðØúoò.ý5êDù4ì.êvë�ðô÷�õ4ñ
ñ+êµö]ò.ðô÷�úb�&ò.ý5êµú�ðôò>ðØñ8ì.êµøÓ÷�ë�êµï �zì.÷�ø/ò.ý5ê{û�ì�ítù�ý�óO� ì.êµï4õ4övð~ú5ûbò.ý5êoítù4ù�ì.÷�ù4ì�ðØítò+êÓó
í�ú4ï5þ;ðØï4ò.ý4ñ[÷��3ò.ý5ê{îØðØúy�Uñ��
��ý5êµú�ò.ý4ê�ú5ê�&Uò1üUõ4ðØöQ��êµñ+ò1ù�ítò.ý{ðØñ�ö]÷�øÓù�õ5ò+êµï�ð~ú�ò.ý5ê3ì.êµñ.ðØï�õ4í�îUû�ì�ítù�ý!�0��ý5êµú�ò.ý5êµñ.ê�òÃþ�÷8ù�ítò.ý4ñítì�ê;ö]÷�ø>ó
ðØú5êµï
õ4ñ.ð~ú5û8ò.ý5êDító9÷�ë�ê[êµürõ4ítò.ðØ÷�ú!���Mý�ðØîôê�ò.ý5ê[ì.êµñ.õ�îôò.í�ú�òNù�ítò.ý	�Ìñ.ðØú5û�îôêG÷�ìNò»þN÷�
iù
ítò.ý�NðØñNú4÷�òNû�õ4ítìZí�ú�ò+êvêµï×ò+÷�ó2ê[í�ú
÷�ù4ò.ðØø{í�î5òÃþ�÷�
iù�ítò.ýbðØúÓí>ñ.ò+ì�ðØö]ò�ñ+êµú�ñ+ê���ò.ý4ð~ñ1øÓêvò.ý5÷�ï ��ðôêµîØï5êµï�ë�êvìQ��û�÷U÷�ï�ì.êµñ.õ�îôò.ñ1ðØú�í�ö]ò.õ�í�î�ðØøÓù
îôêµøÓêµúrò.ítò.ðô÷�ú4ñ
í�ñ;ñ�ý5÷�þ;ú�ð~úbò.ý5ê>ú5ê�&�ò;ñ+êµö]ò.ðô÷�úb�

� �
	 Y�P1ã�è�� P�á[âTU][� P�S2æ�[+â�S

��ý5ê�ú5êvò»þN÷�ìQ��ñ�ý5÷�þ;úKð~ú ��ðôû��,A ð~ñ×õ4ò.ðØîØð�$vêµï�ðØúM÷�õ5ì�ù4ì�êµîØðØø�ðØú�ítì�� ðØøÓù�îôêµø�êµú�ò.ítò.ðô÷�ú�÷�� �;êvò���êvò.ñ���þ;ý4ð~ö�ý
ðØîØî~õ4ñ+ò+ì�ítò+êµñDò.ý5êÓù�ì�í�ö]ò.ðØöví�îê��9êµö]ò.ðôë�êµú5êµñ.ñ,÷��Åò.ý5êÓù4ì.÷�ù9÷�ñ+êµï�ø�êvò.ý5÷Uïb� ��ý5ê�ï5êµî~í���ì.êvû�ì.êµñ.ñ.ðØ÷�ú�êµñ+ò.ðØø�ítò.ðØ÷�ú�ðØñ
ó�í�ñ+êµïs÷�úsù9÷�ò+êµú�ò.ð~í�î#�Ìõ4ú4ö]ò.ðØ÷�ú�øÓêvò.ý4÷Uïsí�ñÓðØú /�� 2 � ��ê ö]÷�ú4ñ.ðØï5êvì�òÃþ�÷�ï4ðØñ.ò+ì�ðôó�õ5ò+êµïÞö]÷�øÓù�õ5ò.ðØú4û_ñ.ö]êµú4ítìZðô÷�ñ
ðØúrë�÷�îôë�ðØú5û>ò.ý4ê[ê�&5ö�ý�í�ú5û�ê�÷�� 6"�Ìí���ñ�ø�í�îØî2ñ.ð�$vê�øÓêµñ.ñ.ítû�êµñ�þ;ðôò.ý×í��zêvþKò+êµú4ñ�÷���óO�Uò+êµñ��4í�ú4ï �zó��NîØítì.û�ê�øÓêµñ.ñ�ítû�êµñ
þ;ðôò.ý þ;ðØï5êµî��×ëtítì��Uð~ú5û�ñ.ð�$vêµñGðØú ò.ý5ê>ì�í�ú5û�ê>÷��|�zêvþ�óO�Uò+êµñ;ò+÷×øÓêvû�ítód�Uò+êµñ��"�;ý5ê�84ì�ñ.ò�öví�ñ+ê�ð~ñ3òR�Uù�ðØöví�î&ðØú þ�êvó�

ó�í�ñ+êµïbï4ítò.ító
í�ñ+ê8ürõ4êvì��{ñ+êvì.ë�êvìZñ3í�ú4ï×þNêvó ðØú�ñ+ò+ì�õ4øÓêµúròNö]÷�úrò+ì.÷�î6�4í�ú�ïoò.ý4êDñ.êµö]÷�ú4ïböví�ñ+ê8ðØñ�òR�Uù�ðØöví�î2÷���ì�êµøÓ÷�ò+ê
ë�ðØñ.õ4í�îØð $µítò.ðô÷�úbí�ú4ï ï4ðØñ.ò+ì�ðôó�õ5ò+êµï×ñ.ðØø�õ4îØítò.ðØ÷�ú4ñ��
�5÷�ì>ò.ý5ê\84ì�ñ+ò�öví�ñ+ê���÷�õ4ì�ì.êµñ.õ4îôò.ñ[ítì.êÓó�í�ñ.êµï ÷�ú ò.ý5ì.êvê��;êvò���êvò.ñ8ñ���ñ+ò+êµø/ñ.ý4÷�þ;ú ðØú ��ðôû�õ5ì.ê^A��Ìö��?��þGý5êvì.ê

ò.ý5ê�ñ+êvì.ë�êvìbðØñ{îô÷�övítò+êµïMítò;���=í�ú�ï övîØðôêµúròoð~ñ{îô÷�övítò+êµï ítò ���a�a�q�q��ý5ê_êµú4ï�
iò+÷�
iêµú4ïMï5êµîØí��Uñ×ðØú4övõ5ì�ì.êµï ðØú
ñ+êµú4ï�ðØú5û{í�ú4ï�ì.êµö]êµðØëUðØú4ûoíbúrõ�ø>ó9êvì;÷���ürõ4êvì�ðôêµñ[ðØñ;ì�êvù4ì.êµñ+êµúrò+êµï�÷�ú��X
Ãí,&5ðØñDðØúM��ðôû�õ5ì�ê��O� ��ý5ê�õ5ù4ù9êvì[övõ5ì.ë�ê
ì.êvù4ì�êµñ+êµú�ò.ñ�ürõ5êvìZðôêµñù4ì.÷�ö]êµñ.ñ+êµï{í�ñ1í8ñ.ðØú4û�îôêo�('*)Þñ.ò+ì.êµí�ø ���a�a�b
 ���Mí�ñ1ðØñ1õ4ñ�õ4í�îØî��>ï4÷�ú5ê��|��ý5ê�îô÷XþNêvì�övõ5ì.ë�ê
ö]÷�ì.ì.êµñ.ù2÷�ú�ï4ñ8ò+÷�í_ò.ý5ì.êvê0�;êvò���êvò.ñÓñ��Uñ.ò+êµøAîØ÷Uövítò+êµï ítò^���,� �;�4� ����í�ú4ï �����&þ;ý4êvì.êµðØú�ò»þN÷�
iù�ítò.ý�ñ�ítì.ê
êµøÓù�îØ÷���êµï!�Uö]÷�ú4ñ.ðØñ+ò.ð~ú5û�÷���ï4ðôì.êµö]ò;�('o)Þñ+ò+ì.êµí�ø ���,� �!
 �B� í�ú4ï{÷�ú5ê�ë�ðØí � ��������ý5ê;ø�êµñ.ñ.ítû�êµñ�ítì�êGï4ðôë�ðØï5êµï
ðØúrò+÷�òÃþ�÷�ù�ítì.ò.ñ3í�ñ3ù9êvìÅò.ý5ê8ï5êµî~í��bövõ5ì.ë�êµñÅ÷��Hó2÷�ò.ý×ò.ý5ê�ù
ítò.ý4ñ3í�ú4ï�ñ+êµúrò�í�îô÷�ú5û�ò.ý5ê�ì.êµñ.ù2êµö]ò.ðØë�ê�ù�ítò.ý4ñ��4�G÷�ò+ê
ò.ý4ítò�ò.ý5ê�÷Xë�êvì�í�îØî�ò.ý5ê�êµú4ï�
iò+÷�
iêµú�ï�ï5êµîØí���ðØñDø,õ�ö�ý�îô÷XþNêvì�þGý5êµú �;êvò���êvò.ñ8ítì.ê�êµøÓù�îô÷J��êµï!��ê�&5ö]êvù4ò �z÷�ì8ñ+÷�øÓê
ñ.ø�í�î~îôêvì1ñ.ð�$vêµñ��|��ý4ê3òÃþ�÷�
iù�ítò.ý4ñNó�í�ñ+êµïÓ÷�ú^�Gêvò���êvò.ñNì.êµñ.õ�îôò+êµïÓðØúÓí�ú�í�ë�êvì�ítû�ê�ðØøÓù4ì.÷Xë�êµøÓêµúrò÷��9ító9÷�õ5ò 1 A��JðØú
ò.ý5ê8êµú�ï�
iò+÷�
iêµú4ï ï5êµî~í����4��ê,ó2êµî~ðôêvë�ê�ò.ý4ítò;øÓ÷�ì�ê8ðØøÓù4ì.÷Xë�êµøÓêµúrò.ñ;ítì.ê8ù9÷�ñ.ñ�ðôó�îôêGþ;ý5êµú øÓ÷�ì�ê�ò.ý4í�ú ò»þN÷�ù
ítò.ý4ñ
ítì.ê>ö]÷�ú�ñ.ðØï5êvì.êµï�í�ú�ï �;êvò���êvò.ñ;ítì.ê,øÓ÷�ì.ê>övõ4ñ.ò+÷�ø�ð�$vêµï�ò+÷�ò.ý4ê>ñ.ðôò+êµñ��

��ý4êGñ+êµö]÷�ú4ïböví�ñ+ê��5ö]÷�ì.ì�êµñ+ù9÷�ú4ï4ñ1ò+÷ÓîØítì�û�êGøÓêµøÓ÷�ìQ��ò+ì�í�ú4ñ��zêvì�ñN÷���ì�í�ú4ï4÷�ø�î���û�êµú5êvì�ítò+êµïbñ.ð�$vêµñ��|��úC�HðØû�õ5ì.ê
� �9þNê�ñ.ý5÷XþCò.ý4ê�øÓ÷�ñ.ò[í�ú4ï�îôêµí�ñ+òX�Ìíµë�÷�ì�ító�îØê�öví�ñ+êµñDþ�ê�÷�ó�ñ+êvì.ë�êµï�ðØú_ê�&Uù9êvì�ðØø�êµú�ò.ñGö]÷�ú4ï4õ4ö]ò+êµï�÷�ë�êvì8ñ.êvë�êvì�í�î

�



ï4í��Uñ�� ��ú êµí�ö�ýKöví�ñ+ê�ò.ý5ê ï4ítò.í�þ�í�ñ×ö]÷�îØîôêµö]ò+êµïMóO� ê�&Uêµövõ5ò.ð~ú5û�ó9÷�ò.ý ò.ý5ê_ù�ì.÷�û�ì�í�ø�ñ	�zþ;ðôò.ý í�ú4ï þGðôò.ý5÷�õ5ò
�Gêvò���êvò.ñ?��þGðôò.ý4ðØú×ñ+êµö]÷�ú4ï4ñÅ÷��Hêµí�ö�ý�÷�ò.ý5êvì�� �Dõ4ì3ì.êµñ.õ4îôò.ñÅítì.ê8ítû�í�ð~ú �l÷�ì3ò+ì�í�ú�ñ��lêvìZñÅó2êvò»þNêvêµú ���,� ��í�ú4ïM���
í�ñ[ï5êµñ.ö]ì�ðôó9êµï ító9÷Xë�ê��(��ý5ê,õ5ù4ù9êvì;övõ5ì.ë�ê�ö]÷�ì.ì.êµñ+ù9÷�ú4ï�ñ�ò+÷ �('*)Mñ+ò+ì.êµí�ø ���,� �!
 ��� í�ú�ï ò.ý5ê�îô÷�þ�êvì�övõ5ì.ë�ê
ö]÷�ì.ì.êµñ.ù2÷�ú�ï4ñ�ò+÷�ò.ý5ê�òÃþ�÷�
iù�ítò.ý ëUðØí�ò.ý5ê �Gêvò���êvò×ítòC� ��� �4�G÷�ò.ðØö]ê�ítû�í�ð~ú ò.ý4ítòÓò.ý5ê�ò»þN÷�
iù�ítò.ý ��ðôêµîØï5êµï í
ñ.ðôû�ú�ð98�öví�úrò3ì.êµï4õ4ö]ò.ðô÷�ú�ðØú�ò.ý5ê8êµú�ï�
iò+÷�
iêµú4ï�ï5êµîØí�����é�ðØø{ðØîØítìÅì.êµñ.õ4îØò.ñ3þNêvì�ê>÷�ó4ò.í�ðØú4êµï.�l÷�ìGò.ý5ê8÷�ò.ý5êvìDöví�ñ+êµñ��zó��
í�ú4ï �Ìö��8ñ.ý5÷Xþ;ú�ðØú=��ðôû�õ4ì.ê�AO�Hí�îØò.ý5÷�õ5û�ý�ì.êµñ�õ4îôò.ñ�þ�êvì.ê{ú5÷�ò,í�ñ>ñ.ðôû�ú�ð98�öví�úrò8í�ñ>ðØú ò.ý5ê{ó2êµñ.ò>öví�ñ+êoð~ú �HðØû�� � �
�Gêvë�êvì.ò.ý5êµîôêµñ.ñ��Uò.ý4êµñ+êGì�êµñ.õ4îôò.ñ�ñ.ý5÷Xþ ò.ý4ítò �Gêvò���êvò.ñ3ý5÷�îØïoí>ù�ì.÷�ø�ðØñ+ê(�l÷�ìÅñ.ðôû�ú�ð98�öví�úrò�ù9êvì��z÷�ì�ø�í�ú4ö]ê[ñ.íµë�ðØú5û�ñ�ðØú
�Äú�ò+êvì�ú4êvò;ðØøÓù�îØêµøÓêµú�ò.ítò.ðØ÷�ú4ñ��

� ��äGá�ç4[Zæ\S2è�äGá\S

��ê;ù�ì.êµñ+êµúrò+êµïÓò.ý5ê;ö]÷�ú4ö]êvù�ò�÷��T�;êvò���êvò.ñ�ò.ý4ítò�êµú4ító�îôê3ê7�{övðØêµú�ò�ö]÷�ø{ø,õ4ú�ðØövítò.ðô÷�úÓó9êvòÃþ�êvêµú{ï�ðØñ+ò+ì�ðôó
õ5ò+êµï�ö]÷�ø�

ù�õ5ò.ð~ú5ûDù4ì.÷�ö]êµñ.ñ+êµñ�÷�ë�êvì�þ;ðØï4êÅítì�êµí8ú5êvòÃþ�÷�ì���ñ1ðØú4övî~õ4ï4ðØú5û(��úrò+êvì�ú5êvò����Gêvò���êvò.ñ�ö]÷�ø�ø�õ4ú4ðØövítò+ê�þGðôò.ý�êµí�ö�ýo÷�ò.ý5êvì
ò+÷{ö]÷�øÓù
õ5ò+ê8ò.ý5ê>ï4êµîØí��d
iì.êvû�ì.êµñ.ñ�ðô÷�ú4ñ�÷���ëtítì�ðô÷�õ4ñ3î~ðØú���ñ��5í�ú4ï ö]÷�øÓù�õ4ò+ê8òÃþ�÷�
iù�ítò.ý4ñGò+÷oñ+êµú�ï øÓêµñ.ñ.ítû�êµñ��#��ý5ê��
í�îØñ+÷où9êvì��l÷�ìZø�ì.÷�õ5ò.ð~ú5û{ë�ðØí�÷�ò.ý4êvì �Gêvò���êvò.ñDò+÷×ì.êµí�îØð�$vê,ò.ý5ê�òÃþ�÷�
iù�ítò.ý4ñ�� ��ý5ê�ö]÷�øÓù�õ5ò.ðØú4û�ù4ì.÷�ö]êµñ.ñ+êµñ[ñ.ðØøÓù
î��
ý4í�ú4ï4÷�ë�êvì�ò.ý5êoøÓêµñ�ñ.ítû�êµñ�ò+÷�îô÷�öví�î��Gêvò���êvò.ñ�þ;ý�ðØö�ý�þGðØîØîï5êµîØðØë�êvì>ò.ý5êµø ò+÷�ò.ý5ê×ï5êµñ+ò.ðØú�ítò.ðô÷�ú!�;�;êvò���êvò.ñÓítì.ê
ó�í�ñ+êµï ÷�ú ñ.÷�õ4ú4ïK8�ú4ðôò+êbñ.í�øÓù�îØêoêµñ+ò.ð~ø�ítò.ðô÷�ú ò.ý5êv÷�ì��sðØúsò.ý4ítò�ò.ý5êbù�ítò.ý4ñÓítì.ê�ö]÷�øÓù
õ5ò+êµï õ4ñ.ðØú4û�øÓêµí�ñ�õ5ì.ê�

øÓêµúrò.ñ�þ;ðØò.ý5÷�õ5ò�ì.êµüUõ4ðôì�ðØú4û_ù4ì�÷�ó�ító�ðØîØð~ñ+ò.ðØöÓò+ì�í��oö øÓ÷�ï5êµîØñ�� ��ý5ê�êµú�ï�
iò+÷�
iêµú4ï ï4êµîØí���ñÓ÷��Dö]÷�øÓù�õ5ò+êµï ù
ítò.ý4ñ
ítì.ê,û�õ4ítì�í�úrò+êvêµï_ò+÷×ó9ê>övîô÷�ñ+ê,ò+÷o÷�ù�ò.ðØø�í�î�ù
ítò.ý4ñ�þ;ðØò.ý�í{ñ.ù2êµövð 84êµï�ù4ì.÷�ó
ító�ðØîØðôò������;÷�ò+ê�ò.ý4ítò;÷�ù�ò.ðØø�í�î�ù
ítò.ý4ñ
ítì.ê{ö]÷�ø�ù�õ5ò.ító�îôê�÷�ú4î ��õ4ú�ï5êvì�í ö]÷�øÓù�îôêvò+ê �Uú5÷Xþ;îôêµï5û�êÓ÷��Åï5êµîØí���ï�ðØñ+ò+ì�ðôó
õ5ò.ðô÷�ú4ñ��2þ;ý4ð~ö�ý�ðØúrë�÷�îôë�êµñ8í ñ�ðôû�ú4ð98�

öví�úrò.î��ÓøÓ÷�ì.ê;ï4ð �{övõ4îôò�ò.í�ñ���� �Dõ5ì1ù�ì.êµîØðØø�ð~ú4ítì��8ðØøÓù
îôêµøÓêµúrò.ítò.ðô÷�úÓ÷�� �;êvò���êvò.ñNñ�ý5÷�þ;ñ�ò.ý4ítò1ò.ý5ê��Óítì.ê[í�ë�ðØító�îôê
øÓêvò.ý5÷�ï.�z÷�ì�ò.ý5ê��Äúrò+êvì�ú5êvò���í�ú4ï�í{øÓ÷�ì.ê8ê�&�ò+êµú4ñ.ðôë�ê8ð~øÓù�îôêµøÓêµúrò.ítò.ðô÷�úb÷����Gêvò���êvò.ñ[ðØñ3övõ5ì.ì.êµúrò.î��×õ4ú4ï5êvì.þÅí����
�Gêvò���êvò.ñ3ítì.êDõ5ùUþ�ítìZïoö]÷�øÓù
ítò.ðôó�îôêGþ;ðôò.ý{í�úUõ4ø>ó9êvì�÷���ú5ê�&�òNû�êµú5êvìZítò.ðô÷�úbú5êvòÃþ�÷�ì���ðØú5û�ò+êµö�ý4ú5÷�îØ÷�û�ðôêµñ�ò.ý4ítò

ítì.ê�ê�&�ù9êµö]ò+êµï�ò+÷ ó9ê�íµëtí�ðØîØító�îØê ð~ú �Ìõ5ò.õ5ì�ê�� /Åò�ù4ì.êµñ+êµúrò��Dò.ý5êvì.ê�ðØñ�ú5÷ êµí�ñ��KøÓêµí�ú�ñ�÷���ö]÷�úrò+ì.÷�îØî~ðØú5û ò.ý5ê
ì.÷�õ5ò+ê�ò.í���êµú�ód�bí�ù�ítì.ò.ð~övõ4îØítì3ï4ítò.ítû�ì�í�ø.�#��úbò.ý4ê8ú5ê�&Uò3û�êµú4êvì�ítò.ðô÷�ú�ú4êvòÃþ�÷�ì��Uñ�ò.ý4ítò�êµú4ító�îØêDïy�Uú4í�ø{ðØö[ì.÷�õ5ò+ê
ñ+ù9êµövð98�övítò.ðØ÷�ú!���;êvò���êvò.ñ×öví�úMñ+ù9êµövð��Y��ò.ý4ê�ù�îØí�ú�ú5êµï ì.÷�õ5ò+êµñ×í�îô÷�ú5û�þ;ðôò.ý ò.ý4ê_øÓêµñ.ñ�ítû�êµñ�� c_õ4îôò.ðôù�îØê�û�ì�í�ï5ê
ñ+êvì.ë�ðØö]êµñ��
ñ.õ4ö�ý_í�ñ,�Dð5��éUêvì.ë�ê��y�ÄúròZéUêvì.ë�ê��
í�ú�ïMc ) �HéB/?:�� 1 2 �
ítì�ê8ê�&Uù9êµö]ò+êµï�ò+÷{êµú4ító�îØê8øÓêµñ.ñ.ítû�êµñGò+÷{ó9ê8ñ+êµúrò
õ4ú4ï4êvìGï4ð5�9êvì.êµúròGù�ì�ðô÷�ì�ðôò.ðØêµñ��4þ;ðôò.ý_ý4ðôû�ý5êvì[ù4ì�ðØ÷�ì�ðôò.ðôêµñ�ð~ú4övõ5ì.ì�ð~ú5û�ý4ðôû�ý5êvì[ö]÷�ñ+ò.ñ����Gêvò���êvò.ñ�öví�ú�ó9ê�ö]÷�úG8�û�õ5ì.êµï
ò+÷bøÓ÷�ú4ðôò+÷�ìDí�ú4ï õ5ò.ðØîØð $vê8ò.ý5ê�ï5êµîØí���ñ[õ4ú4ï5êvì[ï4ð5�9êvì.êµú�ò[û�ì�í�ï5êµñG÷���ñ+êvì�ëUðØö]ê�� /[îØñ+÷oí�úd��ðØø�ù4ì.÷�ë�êµø�êµú�ò.ñDðØú_ò.ý5ê
õ4ú4ï4êvì�î���ðØú5û �('*)�ðØø�ù�îôêµøÓêµúrò.ítò.ðô÷�ú!�9ñ.õ4öZý�í�ñDí�õ5ò+÷�
iò.õ�ú4ðØú5û��9öví�ú ó9ê>ò+ì�í�ú4ñ.ù�ítì.êµúrò.î�� ê�&�ù�îô÷�ðôò+êµï_ód�F�;êvò���êvò.ñ
óO�>ñ.ðØøÓù
î��Dì.êvù�îØí�övðØú4û;ò.ý5êÅê�&5ðØñ+ò.ðØú5û[ðØøÓù�îØêµøÓêµú�ò.ítò.ðØ÷�ú>þ;ðØò.ý,íDú5êvþ ÷�ú5ê��0/Gö]ò.ðØë�ê�ú5êvòÃþ�÷�ì���ñ�êµú4ító�îôêNê�&Uêµövõ5ò.ító
îôê
ö]÷�ï5ê�ò+÷×ó9ê�ñ+êµúrò8í�îô÷�ú5û×þ;ðôò.ý�ò.ý5êÓøÓêµñ.ñ.ítû�êµñ�����ú ñ.õ�ö�ý ú5êvòÃþ�÷�ì���ñ����Gêvò���êvò8ï4ítêµø�÷�ú4ñ�ítòDò.ý5êÓñ+÷�õ5ì�ö]êÓú5÷�ï5êµñ
öví�ú�ñ.êµú4ï�ö]÷�ï5ê��z÷�ì;ì.÷�õ4ò+êvì�ñ3ò+÷oö]÷�î~îôêµö]ò;ò.ý5ê,øÓêµí�ñ.õ5ì.êµø�êµú�ò.ñGí�ú4ï�í�îØñ.÷�ò+÷{í�ñ.ñ.ð~ñ+ò;ðØú�ì�÷�õ5ò.ðØú5û��#��ú�ò.ý�ðØñ3ù�ítù9êvì��
þ�ê8í�ñ.ñ.õ4øÓêµï�îô÷Uöví�î�ñ.ò.ítò.ðô÷�ú4ítì�ðôò��o÷��Hò.ý5ê>ï4êµîØí��bï4ðØñ+ò+ìZðôó�õ5ò.ðô÷�ú�ñ��b��ò�þN÷�õ�îØï×ó2ê8ð~ú�ò+êvì.êµñ.ò.ðØú5û�ò+÷{ï5êµñ.ðØû�ú;�;êvò���êvò.ñ
�z÷�ì�ò.ðØøÓê�
iëtítì���ðØú5û�ï4ðØñ.ò+ì�ðôó�õ5ò.ðØ÷�ú4ñ�õ4ñ�ðØú5ûÓø�ítì.ò.ðØú4û�í�îôê�÷�ì;ø�ðG&5ðØú5û�í�îØêDø�êvò.ý5÷Uï�ñ��

 P8��P�ã P�á�ç�P4S
������� É
	�¬µÁ¹¬µÔt²�·¼¸»È�ª�¬�ª4Â��GÉtÛ;É��¬�¶�¯�¬µªr¬µ°�È�¬�ª4Â��5É
�t±$¸ÃÈr¬µª4Â���É��Fº»±Z¯D¯�Â�¬�ª�¶��3É � É
�3¬µº»ÙXÉ4Ê��� °U±�È�¬]Ït·¼³�²�³�´�¬�°�®r¸ÃÍ
©«ªFº»±Z²»ª�±�º1¸Ã±Z²»ÏX±�²�����ª�¬µÁ¼Í�¸Ã·¹¸¬µª�¶�·¼¯D¾�²»³vÏX±�¯D±�ªFºÄ¸�É2©«ª���� ��!#"$"$%'&)(
*'+,�.-�/.02143654387ÓÉ ��9�9�: É

� ;<� 	�É>=1É?�H¬�²»¾U±�ªFº�±�²1¬µªr¶A@GÉ>@GÉ?�3¬�ª�¶�Á¼®�²ZÉB@N·¼Ï�±�²Ä¸»·�´ØÍt·¼ª�ÀD©«ªXº�±�²�ª�±.º�¶�±�Á¼·¿ÏX±�²�Í�ÉC/ DCDBDFE�GH"$!JIK�ML�N[Â�¾�¬µÀX±Z¸PO�QSR
T � Â�Û1³vÏ
�S9U9�9 É

� V'� ��É�@N®�ºÃºÄ¬vËW�³vÍ�É9Ê�È�±3½.³F¸iº�³µ´�XX®r¬µÁ¼·�ºiÍ�·¼ª,©«ªFº�±�²�ª�±.º»ËÌ¸ÃºiÍtÁ¿±Nª�±.ºiÆH³�²�Ô�¸�ÉY/ DBDBDZE�GH"$!JIK�ML�N[Ât¾�¬µÀX±Z¸[OUQ�R
T ; Â���±�¾�º�±�¯;°U±�²
;]\U\�\ É

� ^]� Ö É_��¬µºÃº�È�±�Æ1¸3¬�ª�¶oÜ�É��&³µº»º»²�±�Á¼ÁlÉ�Ê�È�±��·¿ª�À�=C� ¾�²»³�`i±Z½.ºS�a��½.º»·¼Ï�±�©«ªFº»±Z²»ª�±�º3¾r±Z²Ã´Ø³X²»¯�¬µªr½.±[¯[³Xª�·¿º»³�²�·¼ª�À�´Ø³�²Åº»È�±
Û�=&Û� ½.³X¯D¯;®�ª�·¿ºiÍ�ÉB/#DBDBDb5B�]NcNdL�(>&e!$f'Ig&e�'(>+67hfS*Uf�iJ&)(j"�Âr¾�¬�À�±$¸ ��V�\ R �SV T�Â
��¬]Í ;�\�\�\ É

�



� O � Û�É��5É'�;É]�1¬�³�ÉH=�ªr¶tËlº�³µËÌ±�ª�¶;¶�±�Á¹¬]Í3À�®�¬�²�¬�ªFº»±�±$¸�·¼ªD½.³�¯D¾�®�º»±�²9ª�±�ºiÆ&³X²»Ô�¸S�_�1ªr¬µÁ¼Ít¸»·¹¸2¬�ª�¶[Û1±.ºÄÜ4±�º9·¼¯D¾�Á¼±�¯D±�ªFº�¬µº»·¼³�ª4Â
;]\U\�\ É�Ú2�1ÛNÜ @�²Ä¬v´ôº$Â�ÈFºÃº»¾_� ��� ¸�¬vº»®�²»ª4É ±�¾�¯�É ³�²�ª�ÁzÉ ÀX³vÏ ��� ª�²Ä¬µ³rÉ

� T � Û�É���É_�GÉ �1¬�³�¬µª�¶ ��É��[É_	�¬vº�¸»±�Á¼ÁzÉ�ÚNªb²»³X®�º»·¼ª�À�¬�Á¿ÀX³�²�·�º�È�¯�¸ÅÆ·�º�È�±�ª�¶tËzº»³�Ëz±Zª�¶b¶�±�Á¹¬]Í�ÀX®�¬µ²Ä¬µªFº»±Z±Z¸ZÉ�©«ª /'5��S0
	
/M(?I "J�M(jf]IK&e�](jf��B5B�'(S-�"J� "J(j!$"d�'( 5B�]NPG L�I "J��5B�'NdNcL�(?&e!#f]IK&e�](H+cf](j%,0c"�I�C�'���'++Â�¾�¬�À�±Z¸ � T ; R � T
QtÉ �S9�9U: É

� Q � Û�É>�5ÉH�;É>��¬µ³�¬µª�¶ ��É��[É?	H¬µº�¸»±�Á¼ÁlÉ��N³
��²�³�®�º�·¿ª�ÀDÏt·¹¬G¯G®�Á¿º»·¼¾�Á¿±3¾r¬vº»Èr¸�®�¸Ã·¼ª�ÀD°�¬�ª�¶�Æ·¹¶tº»È�²�±Z¸»±�²�Ï]¬µº»·¼³�ª4É2©«ªh/ DBDCD
/.021436543�7�����	����H" 5B�'(�-�"�� "J(j!$"d�'( 5 �]NPG L�I "J��5B�'NdNcL�(?&e!$f'Ig&e�'(H++ÂrÏ�³�Á¼®�¯D± � Â�¾�¬�À�±$¸ ��� R �S: É ��9�9�: É

� :'� Û�Éj��ÉH�;É?�1¬µ³rÂ>��É>�1¬X¶�È�¬µÔt²�·¼¸»È�¬�ª4Â�¬µª�¶A	&Ë�É��GÉ>	�¬µª�À�É�Û1±�º�Ü�±.º�¸S�B�Ó±$¬�¸»®�²»±Z¯D±�ªFºÃËÌ°�¬�¸»±Z¶>²»³X®�º»·¼ª�À[´Ø³�²�±�ª�¶tËzº»³�Ëz±Zª�¶
¾U±�²»´Ø³�²�¯D¬�ª�½.±�³vÏ�±Z²Hº»È�±3©«ªFº»±Z²»ª�±.ºZÉ�©«ªh��� ��!�� / DBDCD /M(?I��85B�'(�- �B�'( 0,"JI!C�]���'&)(
*µÂ ;]\�\>� É �S:�^ Ë �S9�V É

� 9'��" É
	�ÉH�³F¸Ã±Zª4Â>��É�#2É>��®�ª4Â�¬�ª�¶$�[É�Ü�É&%�®�±XÉ �1Á¼À�³�²�·¿º»È�¯�¸&´Ø³�²�º�È�±aXX®�·¼½ÄÔX±Z¸ÃºH¾�¬µº»È�¾�²�³�°�Á¼±�¯�¬�ª�¶>º»È�±Å±�ªt®�¯D±Z²�¬µº»·¼³�ª
³µ´YXF®�·¼½ÄÔX±Z¸Ãº¾�¬vº�È�¸�Éa5B�]NPG L�I "J�$+,f'(j%h3 GH"J� f'Ig&e�'(>+('�"�+�"$f]� !)��Â �S:�* T,+M� OUQ 9 R�O :]^ Â �S9�9>� É

���S\'� @GÉ'��¬µÁ¹¬µ¯D³�ª�·t¬µªr¶c��ÉvÜ4®�·�º�Ù�É � ·¼À�È�ËÌ¾U±�²»´Ø³�²�¯D¬�ª�½.±�º»È�²�³�®�À�È�¾�®�º
º�®�ª�·¼ª�À � ¯[±$¬�¸»®�²�±�¯D±�ªFº�¸ZÉ�©«ª��B��-/. 5B���0��f�1$�'�#f'Ig&e�'(
7�"$"�Ig&)(�*�É ;]\U\�\ É

������� ��É
��¬]Ïv¬µÀ�±XÂXÊÅÉ��1ª�¶�±Z²�¸»³�ª�ÂU��É
�1ÀXÀX¬�²»Æ�¬µÁzÂ�@GÉU	H±Z½ÄÔX±�²$ÂXÛ�É��H¬µ²Ä¶�ÆH±�Á¼ÁlÂ���ÉH�&³�Á¼Á¿·¼ª�¸ZÂU=1É � ³�ÇU¯�¬µª�Â " É��tª�±�Á¼ÁlÂ���ÉU��¬µª�Ë
¶�¬µºZÂ&�[É���³t±�Á¼Ô�±Z²ZÂt¬µª�¶ " É2#5¬µÈ�³X²e`Ã¬�ª4Éj@N±.º�³�®�²��2©«ª�´Ø³�²�¯D±Z¶D·¼ªXº�±�²�ª�±.ºH²»³X®�º»·¼ª�À�¬�ª�¶[º»²Ä¬µª�¸»¾U³�²»ºZÉ / DBDCD 7 &e!J� �vÂt¾�¬�À�±$¸
O \ R�O 9 Â " ¬�ªF®r¬µ²�ÍXË43�±Z°�²�®�¬µ²�Í ��9�9U9 É

����;<� #2É�Öb¬µª�ÀrÉB/M(>IW"J�M(j"JI(5P�<EUÉB�Ó³�²�ÀX¬�ª �3¬µ®�´Ø¯D¬�ªA�®�°4É¼Â ;]\U\H� É

>



local computation

NetLet

measurements
from other NetLets

messages
from other NetLets

state estimation

computation

send/receive

NetLet routerpath and path-table

measurements and

messages
from local process

��ðôû�õ5ì.ê � 6���vxG -�
EF #ZG &ZM.lYM9#�-YISXPF"&$�)g & � # G &\� �7
�E�7
)M

�



P
P

P

P

R R

R

R

R

3

1 2

3 5

4

1
2 5

P4

P
P

P

P

R R

R

R

R

3

1 2

3 5

4

1
2 5

P4

(a) (b)

process

Internet router

daemon

��ðôû�õ5ì.ê 1 6��"O %nF#- &ZM�� - �YG &Zg F #;#HG�XZF � 
Eg F\lNvG
 �:X - # � %ev'
EFUG �M�NGDK�FUg #ZG � �YG 
�# K(�Yg 
�)F����G 
 �Ng�G���
)M

�7D



0

50

100

150

200

250

300

350

400

450

500

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

"utk_data"
"odu_data"

��ðôû�õ5ì.ê�: 6��GnX�$ 
 #�$��YGnXBX �YM9&ZO � � &.��vxg�� � �YG 
�� G7#Zg4� � &ZMHM g � %G��&*
 �:X � ��� �7&$� ��� M�� $ &�+PF �YQqGJv � l �Ng #HG � � � �7&$� ��� M
� $ &�+)F�NQ��YGnX�$ 
 #�$��YGnX X �YM9&ZO[FUG �7�F- #ZGnX.��M

���



X Graph

ou_100k_1

ou_100k_2

ou_100k_3

ou_data1

Y

3X x 10
0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

4.50

5.00

5.50

6.00

0.00 20.00 40.00 60.00 80.00 100.00

X Graph

ucr_100k_1

ucr_100k_2

ucr_100k_3

ucr_data1

ucr_data2

ucr_data3

Y

3X x 100.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

4.50

5.00

5.50

6.00

6.50

7.00

0.00 20.00 40.00 60.00 80.00 100.00

��ðôû�õ5ì.ê <G6 �	GnX�$ 
 #�$��YGnX X �NM5&PO � � &.��vxg�� � �YG 
�� G7#Zg�M9&Zg\� ��&ZGnXIK�&Zg�OZFUG � � � � ��&$� � � ��$ &�+PF �YQ � � � �7&$� � ��F �
�^FUG

lYO(
 ��� M � $ &�+)F�NQ��YGnX�$ 
 #�$��YGnX&X �NM5&POSFUG �7�F- #ZGnX.��M

��1



UTK

UCR

OU

ODU

ORNL

UTK

UCR

OU

ODU

ORNL

UTK

UCR

OU

ODU

ORNL

UTK

UCR

OU

ODU

ORNL

(a)
(b)

(c)
(d)

�HðØû�õ5ì.ê A 6 � �7
"!�#Zg�I�#HGa� �7
�E�7
���M

� :



X Graph

one_data9

combined_data_file

Y

X
0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

40.00

45.00

50.00

55.00

60.00

65.00

0.00 200.00 400.00 600.00 800.00

��ðôû�õ5ì.ê � 6����]�a��$����.Q �GnX�$ 
 #�$��YGnX&X �NM5&PO �0G�#Zg�� � &ZMUM � � � �7&$� ��� M � $ &N+PF �YQ�GJv � l �Ng	#HG � � � ��&$� � ��� � $ &�+PF �YQ
�YGeX�$ 
 #($ �NGnX&X �YM9&ZOLFHGF�7�,- #ZGnX�� M

� <



X Graph

one_data12

two_combined

Y

6X x 10

5.00

10.00

15.00

20.00

25.00

30.00

35.00

40.00

45.00

50.00

55.00

60.00

65.00

70.00

75.00

80.00

85.00

0.20 0.40 0.60 0.80 1.00

X Graph

one_data63

two_combined63

Y

3X x 10

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00

10.00

11.00

12.00

13.00

14.00

15.00

0.00 20.00 40.00 60.00 80.00 100.00

��ðôû�õ5ì.ê � 6 ���]� �`$ ����Q �	GnX�$ 
 #�$��YGnXSX �YM9&ZO.�5G7#Zg�M9&ZgE� � � ��� ��&�� � ��M ��$ &�+PF �YQ � � � ��&$� � � F �
��FUG�lYO(
 � � � � $ &�+PF �YQ

�YGeX�$ 
 #($ �NGnX&X �YM9&ZOLFHGF�7�,- #ZGnX�� M

� A



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

�[ítû�êµñ+þ�ítìZí×é��G_\���;ít÷
c_í�ðØîØñ+ò+÷�ù �(:(A(AO��3ÅîØï5û � D��7D �n�Gø 1(1�D
�7D(D(D 3�êvò.ý5êµî�_1í�îØîôê��&�;ï!�
�Dí��&�;ðØï4û�ê��Gítò.ðô÷�ú�í�îJ��ító9÷�ì�ítò+÷�ì��
�Dí��&�;ðØï4û�ê��Z�]�V: � >(: � 
 �(:(A(A
ì�ít÷�ú4ñ"![÷�ì�ú4î6� û�÷Xë
ù�ý5÷�ú4ê(6"� > �(Am�]A � <�
 � A ���
�Ìí,&�6(� > �(Am� 1 < � 
 D :(> �

# � �%$%	���&'��(*) �Gítû�êµñ+þÅítì�íÓé��*_\� �Gít÷>ì.êµö]êµðôë�êµï�3X���&êµö�ýbðØúÓêµîôêµö]ò+ì�÷�ú4ðØövñ�í�ú�ï{ö]÷�ø�ø�õ4ú4ðØövítò.ðØ÷�ú4ñêµú5û�ðØú4êvêvì�ðØú5û
�zì.÷�ø ��êvû�ðô÷�ú�í�î4L�ú5û�ð~ú5êvêvì�ðØú5û%'�÷�îØîØêvû�ê��J��ítì�í�ú5û�í�î6�P��ú�ï4ðØí���ðØú � �(> 1 ��c �JL"�!�lì.÷�ø é5ö�ý5÷U÷�î÷��#/[õ5ò+÷�ø�ítò.ðØ÷�ú!�
�Äú4ï4ðØí�ú���ú�ñ+ò.ðôò.õ5ò+ê�÷���é5övðôêµú4ö]ê��*3Åí�ú5û�í�îô÷�ì.ê��d��ú�ï4ðØí;ð~ú � �(>.<��Uí�ú4ï�)�ýb� ����ðØú�ö]÷�øÓù
õ5ò+êvì1ñ.övðôêµú4ö]ê*�zì.÷�øV��÷�õ4ð~ñ.ðØí�ú4í
éUò.ítò+ê��Gú�ðôë�êvì�ñ.ðôò���� 3Åítò+÷�ú ��÷�õ4û�ê�� ��÷�õ4ðØñ.ðØí�ú�í�ðØú � �(>(>O� ? êDðØñ�í	�[ð~ñ+ò.ðØú5û�õ4ð~ñ.ý5êµïo��êµñ.êµítì�ö�ý éUò.í.�Fc�êµø>ó9êvìÅítò
ò.ý5êX'Å÷�øÓù�õ5ò+êvì3é�övðôêµú4ö]ê;í�ú�ïCc_ítò.ý5êµø�ítò.ðØövñ �DðôëUð~ñ.ðô÷�ú!� �Dí����GðØï5û�ê]�[ítò.ðô÷�ú4í�î ��ító9÷�ì�ítò+÷�ì����Uþ;ý5êvì.êGý5ê`-+÷�ðØú5êµï
ðØú � � �(:_í�ñ>í ñ.ò.í.� øÓêµø>ó9êvì�� ? ê�þÅí�ñ /[ñ.ñ.ð~ñ+ò.í�ú�ò�)1ì.÷��zêµñ.ñ+÷�ì�ðØú ò.ý5ê��[êvù�ítì.ò.ø�êµú�ò,÷��+'Å÷�øÓù�õ5ò+êvì�é5övðôêµú4ö]ê��
�DîØï;�[÷�ø�ð~ú4ðô÷�ú �[ú4ðôë�êvì�ñ.ðØòR��� �G÷�ì��l÷�î ��G_Dðôì.û�ðØú�ðØí\�lì.÷�ø � �(>(>oõ4úrò.ðØî � � �(:O�
? ðØñ�ì.êµñ+êµítì�öZýbðØú�ò+êvì�êµñ+ò.ñÅðØú4övîØõ4ï4ê;ø,õ�îôò.ðôù�îôêGñ+êµú4ñ+÷�ì3ñ���ñ+ò+êµø�ñ��5ö]÷�øÓù
õ5ò+êvì3ú5êvòÃþ�÷�ì��{ù�ì.÷�ò+÷Uö]÷�î~ñ��5ú5êµõ5ì�í�î
ú5êvò-


þ�÷�ì��Uñ��q�Ìí�õ4îôòÓï4ðØítû�ú5÷�ñ�ðØñ��1í�ú4ï í�ï4ítù�ò.ðôë�ê í�îôû�÷�ì�ðôò.ý�ø�ñ�� ? ê ý4í�ñÓù
õ5ó�îØðØñ�ý5êµï�÷�ë�êvì � A D ì.êµñ+êµítìZö�ý ítì.ò.ð~övîôêµñÓðØú
ëtítì�ðô÷�õ4ñ�-+÷�õ5ì�ú4í�îØñ��Uö]÷�ú��zêvì.êµú4ö]êDù4ì�÷Uö]êvêµï4ð~ú5û�ñÅí�ú4ï×ó2÷U÷���ñ�� ? ê�ðØñÅí�ú×êµï4ðôò+÷�ìZðØí�î2ó2÷�ítìZï×ø�êµø>ó9êvì*�l÷�ìÅò.ý5ê,+�÷�õ5ì�

ú4í�î�÷��`�5ì�í�úy�UîØð~ú ��ú4ñ.ò.ðôò.õ5ò+ê��

- ���.���/��$102�3��4 5%) �Gêvò���êvò.ñ"�l÷�ì L�ú4ï�
R�&÷�
 L�ú�ï;�Gêµî~í�� c�ð~ú4ðØø�ð�$µítò.ðØ÷�ú

� �


