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

-/.103254�6�7�8�9:.<;=. >@?BAC.1DFE�G�H/03IKJL;=.NM
OQP�RTSUR%8�.VOQ.<W�9=?XEY?BZ[I@03?\4]I@0^M _a`Lbdc�P�`fe�P�2gDh4]9i4]jg43.aP^OkbF_
Hl?BAmZ�039:W�n@.Be�Okb!o5p�qKr@s�e�tu6
b r@v@o@r�qf_a0h.<2�I@Zg;=.Be�wx03?B2�71.

Z[.<03254�yzAX.<Wg9{?gG|AC9i4}G|.<W�j ~h;=7}yu9=AC?Bn�G���0

�f�������N�5���
�@�}���!�����:�i�^���!�1�����^�����B���������B�����¡ N¢¤£,���=¥[�,���¦�1£�§

¨ �,�^���¡�,�,�¡ N�©�ª�=�i���«���B�¬�ª�©�z�=�¡���©��­����,���i���k�¯®u�ª�h®�����­l���:�i���
�°�}�¡��±N 3�V�z�,�����©�@���[£,�]�^�,�z�����°���l�,�²���=�����:�i�,�����¡�{�@�¡�����^�©�²��§
�=�i���Q�¯®³�°���f���N�©�,���¡���B�,���z�¯®�´3µ¶�N£ ¨ �,���:�^·#�B�K���z���B�����¡ N¢
�@�¡���3�i�N������­l�,�����Y�²��¸^±©���\�:�ª�²���=�ª�]�^��¢l��������±©���{�¹�°���º�,���\�:���ª§
£^±K�:�i���a��®¹�ª�B���ª�3�i��±©���&�¡�,�,�{�@�:�ª����»¼�����/���,���²���,�,½x���@�/�{�Y�B����§
���i���¼�ª�©�*�©�^�°®�����­%���B�,�l��®��°���/�N£ ¨ �,���*�¡�,�,�� ��\�ª�:�i���l�B�¡�3�,���,�^·
���¡���©���ª�h®�����­%���=�i�������¾�^���@�¡���3�i�N���'��¸�±©���©�=�ª�{���:�ª���*­%������±K�¡�
�¯®¹�°���º�����^�����ª­/�ª�B���:�i���%�B�����3�i�N�,�F£^¢l�,�1�����3�i�^¥B�����ª�©�:½x�ª�K±}�
�©����­/�ª�=�:�ª�} ��°�����N�^�²����­/�ª�B���:�i���u�¯®'�ª�©�Y­%�]���������^�^���ª­��ª�@���©�
�3�i��¥B�©���ª�\�i�^·d¿��º���m�,�N�B�|�i�����:�i����½*�ª�©�������:�i�^���l�N�^�������,�\�/���
�1���=�ª�]���N£ ¨ �,���x�����,�� ��\�ª�:�i���f���  <�����ª�°�}­�¥��}�i�,�������1£����º�²�/�¡��§
�^���|�]�º��­l£^�| �±K�ª�=�i���d�ª�}�©���¡�^�©���ª�z���,�ª�} �����À1�h�i�^¥C�����,�� ��\�ª�:�i���
���  1�����ª�ª�K­l·
Á Â1Ã�ÄKÅ�Æ'ÇdÈ¹ÉBÄKÊ¯Æ[Ã
ËmÌ�Í©Î]Ï1ÌºÐNÌhÑ�Ì^Ò,Î�Ó�Ô�ÕhÌhÖ�×�Í�Ì�Ø^ÙNÓ�ÙNÒYÍ�Ô�Ú¯×¡ÙNÐ1Ò�ÎNÛ�ÎNÜ�Ü�Ò�Ù1ÎNØ,Í

ÙNÝ*Þ}ß*Î�Ô�ÑmÎNÑ©Ömà¼ÎNÓ�Ó�Î�Ò,ÖXá�âhã�ä�×¡ÙuÍ�Ô�Ú�×�ÙNÐNÒ,Î�Û%ÚåÙ�ÏNÌhÒ¹Ï1ÌhØ�×¡ÙNÒ,Ú
ÙNÝdÓ�ÙKØhÎ�Ó*Ñ�Ì^Ô�ÐNÍ}æBÙNÒ�Í�Ù}ÙKÖ�ÙNÜBÌ^Ò,Î�×�ÙNÒ,Ú^ç�ß'Í�Ô�Ø,ÍXß¼Ì�ØhÎ�Ó�Ó*Û�è�Ó�é
×�Ô�ÖKÔ�ÛlÌ^Ñ©Ú¡Ô�ÙNÑ©ÎNÓdÒ�ÌhØ�ÌhÜK×¡Ô�ÏNÌaê©Ì^Ó�ÖëÍ�Ô�Ú�×�ÙNÐ1Ò�ÎNÛlÚfá ìhä{íïîðê©Ò�Ú¯×
Ò�ÌhØ^ÙNÐNÑ©Ô|×�Ô�Ù1ÑFÎ�Ó�ÐNÙ1Ò¡Ô�×¡Í�Û#Ô�Ú¼ÐNÔ�ÏNÌhÑFæ}ñLÍ�Ô�Ú�×�ÙNÐ1Ò�ÎNÛòÛ%Î�×�Ø,Í�Ô�Ñ�Ð
Ü�Ò�Ù�Ï}Ô�Ö�Ô�Ñ�Ð�ÝiÎ1Ú�×¼Î�Ñ©Ö/Ò�ÙNæ�è©Ú¯×[Ò�ÌhØ^ÙNÐNÑ©Ô|×�Ô�Ù1Ñ�ÙNÝ@Ù1æKó�ÌhØ�×�Ú[Ô�Ñl×�Í�Ì
Ü�Ò�ÌhÚ¡Ì^Ñ\Ø�ÌlÙ�Ý*Ô�Û%ÎNÐNÌlÜ�Ó�Î�Ñ�ÌlÒ�Ù�×�Î�×¡Ô�ÙNÑ©Úhç
Ú�Ø^ÎNÓ�Ì%Ø,Í©ÎNÑ�ÐNÌ3ÚºÎ�Ñ©Ö
Ï}Ô�Ì^ß'ÜBÙNÔ�Ñ1×dØ,Í\Î�Ñ�Ð1ÌhÚhíYá ô]ä�ÖKÌ^Ï1Ì^Ó�ÙNÜ©Ú'Î/Ü�Ò�ÙNæ\Î�æ�Ô�Ó�Ô�Ú¯×¡Ô�Ø�ÙNæKó�Ì3Ø�×
Ò�ÌhØ^ÙNÐNÑ©Ô|×�Ô�Ù1ÑCÎ�Ó�ÐNÙ1Ò¡Ô�×¡Í©Û¶ß'Í�Ô�Ø,ÍCÒ�ÌhØ^ÙNÐNÑ©Ô�ÕhÌhÚ/ÙNæKó�Ì3Ø�×,Ú/Ý°Ò¡Ù1Û
ÎVÚ¡ÛlÎNÓ�Ó'ÜBÙNÒ¡×¡Ô�ÙNÑUÙ�Ý¹×¡Í�ÌzÙ1æKó�ÌhØ�×híëõ�öKÜBÌ^Ò�Ô�ÛlÌhÑ1×,Î�Ó*Ò�ÌhÚ¡è�Ó|×,Ú
Ú¡Í�Ù�ßò×¡Í©Î�×�×�Í�Ì³ÎNÓ�Ð1ÙNÒ�Ô|×�Í�Û÷Ò¡Ì3Ø�ÙNÐ1Ñ�Ô�Õ^ÌhÚ�Ò¡ÌhÓ�Ô�Î�æ©Ó�ñmÛ�è�Ó�×¡Ô�Ü�Ó�Ì
Ù1æKó�ÌhØ�×�Ú'Ô�ÑfØ�Ó�èK×¡×¡Ì^Ò�ÌhÖzÚ�Ø�ÌhÑ�ÌhÚ�á ì]ä
Ý°Ò�ÙNÛ)Î%Ö�Î�×,Î�æ©Î1Ú¯ÌºÙNÝ*â3ãNã
Ù1æKó�ÌhØ�×�Úhí
Þ}Ì3Ø�×�Ô�Ù1Ñ³øºÖKÌhÏNÌ^Ó�ÙNÜ\Ú[Î�Ð1Ì^Ñ�ÌhÒ�ÎNÓ�Ý°Ò,Î�ÛlÌ^ß¼ÙNÒ�ù�Ý°Ù1Ò[×�Í�Ì¹Ú¯×�Î�é

×�Ô�Ú¯×¡Ô�Ø^ÎNÓ�Ò�Ì^Ü�Ò�ÌhÚ¡Ì^Ñ<×,Î�×¡Ô�ÙNÑuÙNÝ�Ù1æKó�ÌhØ�×�Údæ<ñuÛ�è�Ó|×�Ô�Ö�Ô�ÛlÌ^Ñ\Ú¯Ô�ÙNÑ©ÎNÓ
Ò�ÌhØ^Ì^ÜK×�Ô�Ï1Ì[ê©ÌhÓ�Ö�Í�Ô�Ú�×�ÙNÐ1Ò�ÎNÛlÚhí
ú*Í�Ì¼è�Ñ©Ö�Ì^Ò�Ó�ñ}Ô�Ñ�Ð¹Ô�ÖKÌ3Î¹Ô�Ú�×¡Í©Î�×
Û�è�Ó|×�Ô�Ö�Ô�ÛlÌ^Ñ\Ú¯Ô�ÙNÑ©ÎNÓ�Ò�ÌhØ^Ì^ÜK×�Ô�Ï1Ìºê©ÌhÓ�ÖzÍ©Ô�Ú¯×¡Ù1ÐNÒ,Î�Û%ÚYÒ�Ì^Ü�Ò�ÌhÚ¡Ì^Ñ<×
Ò�Ì^Ó�Ô�ÎNæ�Ó�ñfÎzØ�ÌhÒ¯×,Î�Ô�ÑmÎNÜ�Ü\Ì3Î�Ò,Î�Ñ©Ø^ÌlÙ�Ý'Î�ÑmÙNæKó�Ì3Ø�×�ß'Í�ÌhÒ¡Ì3ÎNÚºÎ
Ø^ÙNÓ�Ó�Ì3Ø�×¡Ô�ÙNÑuÙNÝgÍ�Ô�Ú¯×¡ÙNÐ1Ò�ÎNÛ%Ú¼ÎNÜ�Ü�Ò�Ù]öKÔ�Û%Î�×�ÌhÚ¼×�Í�ÌºÜ�Ò�ÙNæ©ÎNæ�Ô�Ó�Ô�×�ñ
ÖKÌhÑ©Ú¡Ô|×�ñ%Ý°è©Ñ©Ø�×�Ô�Ù1Ñ³ÙNÝ
×¡Í©Ì�û1üýÙNæKó�Ì3Ø�×3í�î«Ü�Ò�ÙNæ\Î�æ�Ô�Ó�Ô�Ú¯×¡Ô�ØdÙ1æKé
ó�Ì3Ø�×�Ò�ÌhØ^ÙNÐ1Ñ�Ô|×�Ô�Ù1Ñ%ÎNÚ[Î�Ú¯Ô�Ñ�ÐNÓ�ÌYÏ}Ô�Ì^ßþÒ¡Ì3Ø�Ù1ÐNÑ�Ô�×¡Ô�ÙNÑLÎNÓ�Ð1ÙNÒ�Ô|×�Í�Û
Ô�Ú�ÖKÌ3Ú¡Ø^Ò¡Ô�æ\Ì3Ö5íFú*Í�Ô�Ú�ÎNÓ�Ð1ÙNÒ�Ô|×�Í�ÛðÒ�ÌhØ�Ù1ÐNÑ�Ô�Õ^Ì3ÚåÙNæKó�Ì3Ø�×�ÚºÝ°Ò¡Ù1Û
ÎmÚ¯Û%ÎNÓ�Ó*Ï}Ô�Ú¡Ô�æ�Ó�ÌuÜBÙNÒ¡×¡Ô�ÙNÑCÙ�Ý¹ÎNÑCÙ1æKó�ÌhØ�×híXú*Í�ÌzÎNÓ�Ð1ÙNÒ�Ô|×�Í�Û
Ô�Ú�×¡Í�ÌhÒ¡Ì^Ý°ÙNÒ�Ì¹Ò�ÙNæ�è\Ú�×�×¡Ùlæ©ÎNØ,ù}Ð1Ò¡Ù1è�Ñ©Ö%Ø,Í©ÎNÑ�ÐNÌ3Ú�ÎNÑ©ÖLÜ©ÎNÒ¯×�Ô�ÎNÓ
ÙKØ^Ø^Ó�è\Ú¯Ô�ÙNÑ%ÌhÑ©Î�æ�Ó�Ô�Ñ�Ð�Û�è©Ó|×�Ô�Ü�Ó�ÌdÙ1æKó�ÌhØ�×[Ò�ÌhØ�Ù1ÐNÑ�Ô�×¡Ô�ÙNÑ%Ô�ÑLØ�Ó�èK×¡é
×�Ì^Ò�ÌhÖ�Ú¡Ø^Ì^Ñ�Ì3ÚºÿiÚ¡Ì^ÌLá¾ìhä&Ý°ÙNÒ'Ì^öKÜ\ÌhÒ¡Ô�ÛlÌ^Ñ<×�Ú���í

Þ}Ì3Ø�×¡Ô�ÙNÑ¬ûaÌ�öKÜ�Ò�ÌhÚ�Ú¯Ì3ÚºÙNæKó�Ì3Ø�×�Ò�ÌhØ^ÙNÐ1Ñ�Ô|×�Ô�Ù1ÑVÔ�ÑV×�Ì^Ò�ÛlÚ�Ù�Ý
×�Í�Ì'×¡Ò,Î�Ñ\Ú¯ÛlÔ�Ú¡Ú¡Ô�Ù1ÑlÙ�Ý5Ô�Ñ�Ý°ÙNÒ�ÛlÎ�×¡Ô�ÙNÑl×�Í�Ò¡Ù1è�ÐNÍ%Î�Ø,Í\Î�Ñ�Ñ�ÌhÓ:í��²Ñ
×�Í�Ô�ÚzØ^ÙNÑ<×¡Ì^ö}×aß�ÌVÙNæ�×�Î�Ô�ÑýÎ��<è©ÎNÑ<×¡Ô�×�Î�×�Ô�Ï1ÌVÛ/Ì3ÎNÚ¡è�Ò�Ì^ÛlÌ^Ñ<×
Ý°Ù1Ò*×¡Í�Ì�Ù�Ï1Ì^Ò,Î�Ó�Ó@è�Ñ©Ø�ÌhÒ¯×,Î�Ô�Ñ<×�ñLÙ�Ý�Ò¡Ì3Ø�Ù1ÐNÑ�Ô�×¡Ô�ÙNÑ&ç}×�Í�Ì�Î]Ï1Ì^Ò,Î�ÐNÌ
� Ñ�ÙNÔ�Ú¯Ì���ÎNÑ©Ö%×�Í�Ì�Ù�ÏNÌ^Ò,Î�Ó�Ó	�1è\Î�Ó�Ô|×�ñ%ÙNÝ
Ò¡Ì3Ø�Ù1ÐNÑ�Ô�×¡Ô�ÙNÑ&í��²Ñ�Ü©Î�Ò¡é
×�Ô�Ø^è�Ó�ÎNÒhç�ß�Ì%ÌhÛlÜ�Í©ÎNÚ¡Ô�Õ^Ìl×¡Í©Ìa�:���������ª�3®�����­%���=�i���fÙNÝ¼Ù1æKó�ÌhØ�×
Ò�ÌhØ^ÙNÐNÑ©Ô|×�Ô�Ù1Ñ&ç©ß'Í�Ô�Ø,ÍfØhÎ�ÑzæBÌ�Ì^ÛlÜ�Ó�Ù�ñNÌ3Ö�Ý°ÙNÒ¹×¡Í�Ì
�<è©Î�Ñ<×¡Ô�×�Î�é
×�Ô�Ï1ÌåÌhÏ�Î�Ó�è©Î�×�Ô�Ù1Ñ³ÙNÝ�×�Í�Ì�Ø,Í�Ù1Ú¡Ì^Ñ³ÛlÌhÎNÚ¡è�Ò�Ì^ÛlÌ^Ñ<×YÚ¡Ì�×hí
Þ}Ì3Ø�×¡Ô�ÙNÑ��ëÚ¡Í�Ù�ßYÚuÎ�ÑýÎ�Ü�Ü�Ó�Ô�Ø^Î�×�Ô�Ù1ÑQÙNÝ�×�Í�Ì¬ÖKÌ^Ï1Ì^Ó�ÙNÜBÌhÖ

ÎNÑ©Î�Ó�ÙNÐ1ñmæBÌ�×�ß¼Ì^ÌhÑCÙ1æKó�ÌhØ�×LÒ¡Ì3Ø�Ù1ÐNÑ�Ô�×¡Ô�ÙNÑUÎ�Ñ©ÖCÔ�Ñ�Ý°ÙNÒ�ÛlÎ�×¡Ô�ÙNÑ
×�Í�Ì^Ù1Ò¡ñ	
Xè\Ú¯Ô�Ñ�ÐC×¡Ò,Î�Ñ©Ú¡Ô�Ñ�Ý°ÙNÒ�ÛlÎ�×¡Ô�ÙNÑ ÙNÝ�Ú¡Ô�Ñ�Ð1Ó�ÌmÏ}Ô�Ìhß'Ü\Ù1Ô�Ñ<×,Ú
ß¼ÌlÔ�ÖKÌhÑ<×¡Ô�Ý°ña×¡Í©Ì/ÛlÙ<Ú�×�Ú�Î�Ó�Ô�ÌhÑ<×�Ï}Ô�Ì^ß'ÜBÙNÔ�Ñ<×�Ú�Ù�Ý*Î�ÑmÙNæKó�Ì3Ø�×3í
Þ}Ì3Ø�×�Ô�Ù1Ñ���è\Ú¯Ì3Ú�Ú¯è\Ø,ÍVÚ�Î�Ó�Ô�Ì^Ñ<×�Ï}Ô�Ìhß'Ü\Ù1Ô�Ñ<×�ÚºÝ°ÙNÒº×�Í�ÌFÖKÌ^ê©Ñ�Ô�é
×�Ô�Ù1Ñ¬Ù�ÝYÎ�ÑCÎNØ�×�Ô�Ï1ÌLÙNæ�ó�ÌhØ�×/Ò¡Ì3Ø�Ù1ÐNÑ�Ô�×¡Ô�ÙNÑ�Î�Ó�ÐNÙ1Ò¡Ô�×¡Í©Û ß'Í�Ô�Ø,Í
ÛlÙ�ÏNÌ3Ú�×�Í�ÌåØhÎ�ÛlÌ^Ò,Î�×�Ù�×¡Í©Ì¹ÛlÙ1Ú¯×¼Ö�Ô�Ú�Ø�Ò�Ô�ÛlÔ�Ñ©Î�Ñ<×¼Ï<Ô�Ì^ß'ÜBÙNÔ�Ñ<×
ÙNÝ'ÎfÍ}ñ<ÜBÙ�×�Í�ÌhÚ¡Ô�Õ^ÌhÖVÙ1æKó�ÌhØ�×�Ô�Ñ¬ÙNÒ,ÖKÌ^Ò�×¡ÙaÏ1Ì^Ò�Ô|Ý°ñ ×¡Í©ÌFÜ�Ò�ÌhÚ¯é
ÌhÑ©Ø�Ì�Ù�Ý�×¡Í©Ì�Í}ñ}Ü\ÙN×¡Í�Ì3Ú¯Ô�Õ^Ì3ÖzÙNæ�ó�ÌhØ�×3í¹õxö}ÜBÌ^Ò�Ô�Û/ÌhÑ<×�Ú¹ÙNÑz×�Í�Ì
� Ù1Ó�è�Û�æ�Ô�ÎlÔ�Û%Î�Ð1Ì�Ö�Î�×�Î�æ\ÎNÚ¡ÌLÿ�âhã1ãlÙNæKó�Ì3Ø�×,Ú*Ý°Ò¡Ù1Û�ìNølÏ}Ô�Ìhß*é
ÜBÙNÔ�Ñ<×�Ú'á ��ä���Ú¡Í�Ù�ß�×�Í©Î�×�×�Í�Ì'Ü�Ò�ÙNÜBÙ1Ú¡ÌhÖ�ÎNÓ�Ð1ÙNÒ�Ô|×�Í�Û Ô�ÚgÎNæ�Ó�Ì�×�Ù
Ò�ÌhÚ¡ÙNÓ�ÏNÌxÎNÛ�æ�Ô�ÐNè�Ô�×¡Ô�ÌhÚ�ß'Í�Ô�Ø,Í�ÎNÒ¡ÌxÔ�Ñ�Í�ÌhÒ¡ÌhÑ<×�Ô�Ñ�ÎdÚ¡Ô�Ñ�ÐNÓ�Ì��}Ï<Ô�Ì^ß
Ò�ÌhØ^ÙNÐNÑ©Ô|×�Ô�Ù1ÑfÎ�Ó�ÐNÙ1Ò¡Ô�×¡Í�Ûuí�à¼ñzÔ�Ñ1×�Ì^Ð1Ò�Î�×¡Ô�Ñ�ÐFÛ�è�Ó|×�Ô�Ü©Ó�ÌlÏ}Ô�ÌhßYÚ
ÎNÑ©ÖfÔ�ÑVÜ©Î�Ò¡×¡Ô�Ø�è©Ó�ÎNÒ¹×�Í�Ì%ÛlÙ1Ú¯×�ÖKÔ�Ú¡Ø^Ò¡Ô�ÛlÔ�Ñ©ÎNÑ<×�Ï}Ô�Ì^ßYÚ�ÙNÝ¼Ù1æKé
ó�Ì3Ø�×�Úhç}×¡Í©ÌåÎNÓ�Ð1ÙNÒ�Ô|×�Í�Û#è©Ú¡ÌhÚ¼Ñ�Ù�×*ÙNÑ©Ó�ñFøNüýÔ�ÑKÝ°Ù1Ò¡Û%Î�×¡Ô�ÙNÑLæ�è�×
ÎNÓ�Ú¡ÙaûNü�Ô�Ñ�Ý°ÙNÒ�ÛlÎ�×¡Ô�ÙNÑ¬ÙNÝYÙNæKó�Ì3Ø�×,Ú^ífà¼ñVÔ�Ñ1×�Ò¡ÙKÖKè\Ø�Ô�Ñ�ÐfÚ¡Ì^Ï<é
ÌhÒ�ÎNÓ�Ï1Ì^Ò�Ô|ê\ØhÎ�×�Ô�Ù1ÑfÚ�×�Ì^Ü©Ú�Î³Ñ�ÌhÎNÒ¡Ó�ñ�âhã1ã�� Ò�ÌhØ�Ù1ÐNÑ�Ô�×¡Ô�ÙNÑfÒ�Î�×¡Ì
Ô�Ú*ÙNæK×,Î�Ô�Ñ�ÌhÖ&í
� ��Ä��gÄ�Ê��1Ä�Ê¯É	����Æ��! �"
ÉBÄXÅ#"%$dÅ#"%��"
Ã�Ä��gÄ�Ê�Æ[Ã
ú*Í�Ô�Ú'Ú¯Ì3Ø�×�Ô�Ù1Ñ³ÛlÙ�×�Ô�Ï�Î�×¡ÌhÚ�×�Í�Ìºè©Ú¡Ì¹ÙNÝ�Û�è©Ó|×�Ô�ÖKÔ�ÛlÌ^Ñ©Ú¡Ô�ÙNÑ©ÎNÓ

Ò�ÌhØ^Ì^ÜK×�Ô�Ï1Ì�ê©Ì^Ó�ÖzÍ�Ô�Ú�×�ÙNÐ1Ò�ÎNÛlÚ'Ý°ÙNÒY×�Í�Ì�Ú¯×�Î�×¡Ô�Ú�×�Ô�ØhÎ�Ó�Ò¡ÌhÜ�Ò¡Ì3Ú¯ÌhÑKé
×,Î�×¡Ô�ÙNÑmÙ�Ý¼×¡Í©ÌLÎ�Ü�ÜBÌhÎNÒ�ÎNÑ©Ø�Ì3Ú�Ù�Ý�Ù1æKó�ÌhØ�×�ÚhíFú*Í�Ì%Û%Î�Ô�ÑmÔ�ÖKÌ3Î
Ô�Úå×¡ÙuÒ�Ì^Ü�Ò�ÌhÚ¡Ì^Ñ<×ºûNü#Ù1æKó�ÌhØ�×�Ú�æ}ñz×¡Í©Ì%Ü�Ò¡Ù1æ©Î�æ©Ô�Ó�Ô|×�ñaÖ�Ì^Ñ©Ú¡Ô|×�ñ
Ý°è�Ñ\Ø�×¡Ô�ÙNÑ�Ù�Ý�ø�üýÓ�ÙKØ^Î�Ó5Ø,Í©ÎNÒ�Î1Ø�×�Ì^Ò�Ô�Ú¯×¡Ô�Ø^Úhç1ß'Í©Ô�Ø,Í�Ø^Î�Ñ�æBÌ�ØhÎ�Ó�é
Ø^è�Ó�Î�×¡Ì3Ö¬Ò�Ì^Ó�Ô�ÎNæ�Ó�ñVÝ°Ò�ÙNÛ!Ô�Û%Î�Ð1ÌhÚ�Ù�Ý¹×¡Í�ÌuÙNæ�ó�ÌhØ�×,Ú^í&�²ÑX×�Í�Ô�Ú
ÎNÒ¯×�Ô�Ø^Ó�Ì¹ß�Ìåè©Ú¡Ì('�ÎNè©Ú¡Ú¡Ô�Î�ÑFÖKÌhÒ¡Ô�Ï�Î�×�Ô�Ï1ÌhÚ¼ÎNÚ¼Ó�ÙKØhÎ�Ó@Ø,Í©Î�Ò,ÎNØ�×¡Ì^Ò¡é
Ô�Ú�×�Ô�ØhÚ^ç¼æ�èK×F×¡Í�ÌfÚ�Î�ÛlÌuÛlÌ�×�Í�ÙKÖëØ^Î�ÑëÎNÑ©ÖþÚ¯Í�Ù1è�Ó�ÖCæBÌfÎNÜKé
Ü�Ó�Ô�ÌhÖ%×�Ù�ÙN×¡Í�ÌhÒ�Ó�ÙKØ^ÎNÓ@Ö�ÌhÚ�Ø�Ò�Ô�ÜK×�ÙNÒ,Ú^í�ú*Í�Ì¹×¡Ò,Î�Ñ©Ú¡Ô�ÑKÝ°ÙNÒ�Û%Î�×¡Ô�ÙNÑ
ÙNÝ*Ù1æKó�ÌhØ�×�Ò¡Ì3Ø�Ù1ÐNÑ�Ô�×¡Ô�ÙNÑëÿiÚ¡ÌhØ�×¡Ô�ÙNÑ¬û���Ø^Î�Ñ�æBÌLè©Ú¡ÌhÖmÝ°Ù1Ò�×�Í�Ì
ÌhÏ]ÎNÓ�è\Î�×¡Ô�ÙNÑ�Ù�Ý�×¡Í�ÌºÌhÛlÜ�Ó�Ù�ñ1ÌhÖ³Ó�ÙKØhÎ�Ó&ÖKÌ3Ú¡Ø^Ò¡Ô�ÜK×¡Ù1Ò�Úhí
)dÚ¡Ô�Ñ�ÐzÎLê�öKÌ3ÖfÛlÌhÎ1Ú¯è©Ò¡ÌhÛ/ÌhÑ<×�Ú¡Ì�×+* ÙNÝ�Ó�Ù}ØhÎ�Ó�Ø,Í©ÎNÒ�Î1Ø�é

×�Ì^Ò�Ô�Ú¯×¡Ô�Ø^Ú-,/.}ç}×¡Í�Ì�Ü�Ò�ÙNæ\Î�æ�Ô�Ó�Ô�×�ñ%ÖKÌ^Ñ\Ú¯Ô�×�ñ%Ý°è�Ñ©Ø�×¡Ô�ÙNÑ�Ù�ÏNÌhÒ[×�Í�Ì
ÛlÌhÎ1Ú¯è©Ò¡ÌhÛ/ÌhÑ<×�Ú¡Ì�×0* Ý°ÙNÒxÎºØ�ÌhÒ¯×,Î�Ô�Ñ�Ù1æKó�ÌhØ�×2143�Ï�Î�Ò�Ô�ÌhÚ�ß'Ô�×¡Í
×�Í�Ì�Ø,Í©Î�Ñ�Ð1ÌhÚ³Ù�Ý�×�Í�Ì�Î�Ü�ÜBÌhÎNÒ�ÎNÑ©Ø�Ì Ù�Ý�×¡Í�ÌmÙNæKó�Ì3Ø�×3í65�Ù1Ú¯é



Ú¡Ô�æ©Ó�ÌuØ,Í©Î�Ñ©ÐNÌhÚ�Ô�Ñ\Ø�Ó�è©ÖKÌ 
�Î�Ò�æ�Ô�×¡Ò,Î�Ò�ñU´3µ÷�¡���²���=�i���©����Î�Ñ©Ö
�=�¡���©�������=�i���©���þÙ�Ý@×�Í�ÌdÙ1æKó�ÌhØ�×hç��©�����=�i���&�3�,����±}���i�������lç©���| ]�}�
�,�����< <������ÿ°Ô�Ñ©Ø�Ó�è©ÖKÔ�Ñ�Ð�Ø,Í©ÎNÑ�ÐNÌ3Ú�Ô�ÑXÔ�Ñ1×�Ì^Ñ©Ú¡Ô�×�ñNç[Ø^ÙNÓ�ÙNÒlÎ�Ñ©Ö
ÖKÔ�Ò�ÌhØ�×�Ô�Ù1ÑuÙ�Ýg×¡Í�Ì�Ó�Ô�ÐNÍ<×��'ÎNÑ©Öm�B�������	��ÿiÖKÔ�
BÌhÒ¡ÌhÑ<×Y×�ñ}Ü\Ì3Ú'Ù�Ý
Ú¡Ô�Ð1Ñ©Î�Ó¼ÖKÔ�Ú�×�è�Ò¡æ\Î�Ñ©Ø^ÌhÚ/Ø^Î�ÑXæ\Ì³Û/ÙKÖKÌhÓ�Ì3ÖXÎ1Ú � Ñ©ÙNÔ�Ú¯Ì�� ��ímà¼ñ
ß'Ò�Ô|×�Ô�Ñ©Ðz×¡Í�Ì�Ü�Ò�ÙNæ©ÎNæ�Ô�Ó�Ô�×�ñ ÖKÌhÑ©Ú¡Ô|×�ñVÙ�Ý'×�Í�ÌFÙ1æKó�ÌhØ�×
1 3 ç�Ü©Î�é
Ò,Î�ÛlÌ�×�Ì^Ò�Ô�ÕhÌhÖFæ<ñF×¡Í�Ì3Ú¯Ì�Ï�Î�Ò�Ô�Î�æ�Ó�ÌhÚhçKß�Ì�Ù1æK×�ÎNÔ�Ñ 


� ÿ *�
 143�������������������� � ÿ�â �
Þ}Ô�Ñ©Ø^Ì%Ô|×�Ô�ÚºÑ�ÙN×�ÏNÌhÒ¡ñfÎ�×¯×�Ò�Î1Ø�×¡Ô�ÏNÌzÿ:Î�Ñ©ÖmÔ�ÑmÐ1Ì^Ñ�ÌhÒ�ÎNÓxÖKÔ�Ýªé

ê\Ø^è�Ó�×��¼×�Ù%ÌhÚ¯×¡Ô�ÛlÎ�×¡Ìå×¡Í©Ì � Ø^ÙNÛlÜ�Ó�Ì�×¡Ì��/Ü�Ò¡Ù1æ©Î�æ©Ô�Ó�Ô|×�ñ³ÖKÌ^Ñ©Ú¡Ô�×�ñ
Ý°è�Ñ\Ø�×¡Ô�ÙNÑ
ç�ß�Ì¼ß*Î�Ñ<×�×�Ù¹Ò�ÌhÖ�è©Ø�Ì�×¡Í�Ì¼Ñ}è�Û�æBÌ^Ò�ÙNÝ�Ý°Ò�Ì^Ì¼Ü©Î�Ò,Î�Û/é
Ì^×¡Ì^Ò,Ú�ÙNÝB×�Í�ÌYÜ�Ò�ÙNæ\Î�æ�Ô�Ó�Ô�×�ñ�Ö�Ì^Ñ©Ú¡Ô|×�ñ�Ý°è�Ñ©Ø�×¡Ô�ÙNÑ&í�ú*Í�ÌYÛlÙ<Ú�×xÌ^Ýªé
ê\Ø^Ô�ÌhÑ<×¼ß*Î]ñlÔ�Ú¼×�Ù/Ø,Í�Ù}Ù<Ú¯Ì¹Ó�ÙKØ^ÎNÓBØ,Í\Î�Ò,ÎNØ�×�Ì^Ò�Ô�Ú¯×¡Ô�Ø^Ú[ß'Í�Ô�Ø,Í³Î�Ò�Ì
Ô�Ñ}Ï]ÎNÒ¡Ô�Î�Ñ<×�ß'Ô�×¡Í¬Ò�ÌhÚ¡ÜBÌhØ�×�×¡ÙfÖKÔ�
@Ì^Ò�Ì^Ñ<×�Ü©ÎNÒ�ÎNÛlÌ�×¡ÌhÒ�ÚhízÞ}è©Ø,Í
Ô�Ñ}Ï]ÎNÒ¡Ô�Î�Ñ<×&Ý°Ì3Î�×�è�Ò¡Ì3Ú
ÎNÒ¡Ìxè\Ú¯Ì3Öºæ}ñ¹Û%Î�Ñ}ñåÒ¡Ì3Ú¯Ì3Î�Ò,Ø,Í�Ì^Ò,Ú�á û�äKÎ�Ñ©Ö
ÎNÜ�Ü�Ó�Ô�Ì3ÖëÚ¯è©ØhØ�Ì3Ú¡Ú¯Ý°è�Ó�Ó�ñUÔ�ÑëÏ�ÎNÒ¡Ô�ÙNè©ÚLß¼Î]ñKÚhí )dÑKÝ°ÙNÒ¡×¡è�Ñ\Î�×¡ÌhÓ�ñ
×�Í�Ì�Ù1æK×�ÎNÔ�Ñ�Ì3ÖzÔ�Ñ<Ï�ÎNÒ¡Ô�Î�Ñ<×�ÚdÎ�Ò�Ì�ÏNÌhÒ¡ñ³Ò¡Ì3Ú�×�Ò¡Ô�Ø�×�Ô�Ï1Ìº×¡ÙFØ^Ì^Ò¡×�ÎNÔ�Ñ
×�ñ}ÜBÌhÚ�Ù�Ý'ÙNæKó�Ì3Ø�×,Ú^í��
ÙKØ^Î�Ó¼Ø,Í©Î�Ò,ÎNØ�×¡ÌhÒ¡Ô�Ú�×�Ô�ØhÚ�ß'Í�Ô�Ø,ÍXÎ�Ò�ÌLÒ�Ù�é
æ�è\Ú�×�ß'Ô�×¡ÍXÒ¡Ì3Ú¯ÜBÌhØ�×�×¡ÙfØ^Ì^Ò¡×�ÎNÔ�Ñ�Ø,Í©ÎNÑ�ÐNÌ3Ú�Î�Ó�Ú¯ÙzÒ�ÌhÖ�è©Ø�Ìl×�Í�Ì
Ñ}è�Û�æ\ÌhÒåÙNÝxÝ°Ò�Ì^Ì/Ü©Î�Ò,Î�ÛlÌ�×�Ì^Ò,Ú^í��'Ù1æ�è©Ú¯×åÛlÌ3Î�Ñ©Ú¹×¡Í\Î�×�Ó�ÙKØ^ÎNÓ
Ø,Í©ÎNÒ�Î1Ø�×�Ì^Ò�Ô�Ú¯×¡Ô�Ø^Ú&Ø,Í\Î�Ñ�Ð1Ì[Ú¯Ó�Ù�ß'Ó�ñ¹ß'Ô�×¡Í/Ø�Ì^Ò¡×�ÎNÔ�Ñ�Ø,Í\Î�Ñ�Ð1ÌhÚhçhÔ�Û/é
Ü�Ó�ñ}Ô�Ñ©Ð �<è©ÎNÚ¡Ô �}Ô�Ñ}Ï�Î�Ò�Ô�Î�Ñ©Ø^ÌNí[ú*Í�Ì�ÎNÖKÏ�Î�Ñ<×,Î�ÐNÌºÔ�Ú'×�Í©Î�×¹ÛlÎNÑ}ñ
Ó�ÙKØ^Î�Ó\Ø,Í©Î�Ò,ÎNØ�×¡Ì^Ò�Ô�Ú�×�Ô�Ø¼Ø^ÎNÑ/æBÌdØhÎ�Ó�Ø�è�Ó�Î�×�ÌhÖ/Ô�ÑLÎ�Ò�ÙNæ©è©Ú�×xÛ%ÎNÑKé
Ñ�ÌhÒ'ß'Ô|×�Í�ÙNè�×Yæ\ÌhÔ�Ñ�Ð%Ô�Ñ}Ï�Î�Ò�Ô�ÎNÑ1×*Ô�Ñ�Ð1Ì^Ñ�ÌhÒ�ÎNÓ:í
ËëÔ�×¡ÍlÒ�ÌhÚ¡Ü\Ì3Ø�×�×¡Ù�Ø,Í\Î�Ñ�Ð1ÌhÚgÙ�Ý����| ]�}�\ÎNÑ©Ö��B��������ß�ÌYÎNÜ�Ü�Ó�ñ

Ó�ÙKØ^Î�Ó\Ø,Í©Î�Ò,ÎNØ�×¡Ì^Ò�Ô�Ú�×�Ô�ØhÚ�ß'Í�Ô�Ø,ÍLÎNÒ¡Ì'Ò�ÙNæ©è©Ú�×�×�Ù�Ú¡è©Ø,ÍLØ,Í©Î�Ñ©ÐNÌhÚhí
ú*Í�ÌLÎNÑ©Î�Ó�ñKÚ¯Ô�ÚåÙ�Ý�×¡Í�Ì%Ò�ÙNæ�è\Ú�×�Ñ�ÌhÚ�Ú�Ù�Ý�×¡Í�Ì%ÌhÛ/Ü©Ó�Ù�ñ1ÌhÖ Ó�ÙKØ^ÎNÓ
Ø,Í©ÎNÒ�Î1Ø�×�Ì^Ò�Ô�Ú¯×¡Ô�Ø^Ú[×¡ÙLÚ¡è©Ø,ÍuØ,Í©Î�Ñ�Ð1ÌhÚ¼Ô�Ú'ÏNÌhÒ¡ñ%Ô�ÛlÜ\Ù1Ò¯×,Î�Ñ<×�á ì]ä=í
�{×¼Ô�Ú¼ÖKÔ��%Ø^è�Ó�×[×¡Ù�ÛlÙ}Ö�Ì^Ó©�������:�i���
�h�,�^��±}���i����Ô�ÑFÎ�ÐNÌ^Ñ©Ì^Ò,Î�Ó

ß*Î]ñNí(�²Ñ Ú¡ÌhØ�×¡Ô�ÙNÑVøKí�â�ß¼Ì�Ü�Ò�ÙNÜBÙ1Ú¡Ì�Î³Ü�Ò�ÙNæ©ÎNæ�Ô�Ó�Ô�Ú�×�Ô�Ø�ÙNæKó�Ì3Ø�×
Ò�ÌhØ^ÙNÐNÑ©Ô|×�Ô�Ù1ÑuÎNÜ�Ü�Ò�Ù1Î1Ø,Í³ß'Í�Ô�Ø,ÍzÒ�ÌhØ�Ù1ÐNÑ�Ô�Õ^Ì3Ú*ÙNæKó�Ì3Ø�×,Ú'æ}ñF×�Í�Ì
Ù1æ©Ú¯ÌhÒ¡Ï�Î�×¡Ô�ÙNÑ�ÙNÝBÙ1Ñ�Ó�ñ�ÎºÚ¯Û%ÎNÓ�ÓKÜBÙNÒ¡×¡Ô�ÙNÑlÙ�Ý\×¡Í�Ì'Ù1æKó�ÌhØ�×hí�ú*Í�Ô�Ú
Û%Î�ù1ÌhÚ¼×�Í�ÌºÒ¡Ì3Ø�Ù1ÐNÑ�Ô�×¡Ô�ÙNÑ³Ò¡Ù1æ�è©Ú¯×¼×�ÙlÜ©Î�Ò¡×¡Ô�Î�Ó5ÙKØ^Ø^Ó�è\Ú¯Ô�ÙNÑ&í
ú*Í�Ò�Ì^ÌuÖKÌhÐNÒ�Ì^ÌhÚ�Ù�Ý¹Ý°Ò¡ÌhÌhÖKÙ1Û!Î�Ò�ÌFÐ1Ô�Ï1Ì^ÑUæ}ñV×¡Í�ÌV�=�¡���©�,§

�����:�i��� Ï1ÌhØ�×¡ÙNÒ��#Ù�ÝY×�Í�ÌFÙ1æKó�ÌhØ�×hí �²Ñ¬ÙNÒ,ÖKÌhÒ�×¡ÙmÎ]ÏNÙ1Ô�Öm×�Í�Ì
ÖKÔ��LØ�è�Ó�×dÎ�Ñ\ÖF×�Ô�ÛlÌ�Ø^ÙNÑ©Ú¡è�ÛlÔ�Ñ©Ð/Ø^ÙNÒ�Ò¡Ì3Ú¯ÜBÙNÑ©Ö�Ì^Ñ©Ø^Ì¹Ü�Ò�ÙNæ©Ó�ÌhÛ
ß¼ÌºÖKÙlÑ�Ù�×'Ò�Ì^Ü�Ò�ÌhÚ¡Ì^Ñ<×¼×¡Í�Ì�øNüýÜ\Ù<Ú¯Ô�×¡Ô�ÙNÑ�Ù�Ý�×¡Í�Ì�Ó�Ù}ØhÎ�Ó5ÛlÌhÎ�é
Ú¡è�Ò�Ì^ÛlÌ^Ñ<×�Ú�Ô�Ñ¬×¡Í�Ì³Ô�Û%Î�Ð1ÌLÜ�Ó�Î�Ñ�Ì1íaú*Í�Ô�Ú�Ô�ÛlÜ�Ó�Ô�ÌhÚ�×¡Í\Î�×�ß¼Ì
ÖKÙ�Ñ�ÙN×¹Ñ�ÌhÌhÖz×�Ù�ØhÎ�Ó�Ø�è�Ó�Î�×�Ì�Ø^ÙNÒ�Ò¡Ì3Ú¯ÜBÙNÑ©Ö�Ì^Ñ©Ø^Ì�ÎNÚ¹ß�ÌhÓ�Ó�Î1ÚdÔ�×
Ò�ÌhÖKè\Ø�ÌhÚ¹×�Í�ÌLÖKÔ�Û/ÌhÑ©Ú¡Ô�Ù1Ñ©Î�Ó�Ô|×�ñzÙNÝ[×�Í�Ì%Ü�Ò�ÙNæ©ÎNæ�Ô�Ó�Ô�×�ñaÖKÌ^Ñ©Ú¡Ô�×�ñ
Ý°è�Ñ\Ø�×¡Ô�ÙNÑVæ}ñu×�ß¼ÙuÖ�Ô�ÛlÌ^Ñ\Ú¯Ô�ÙNÑ©Úhílú*Í�Ô�Ú�Û%ÎNùNÌhÚ¹×�Í�ÌlÌhÚ¯×¡Ô�ÛlÎ�é
×�Ô�Ù1Ñ%Ù�Ý@×¡Í�Ì¹Ü�Ò�ÙNæ©ÎNæ�Ô�Ó�Ô�×�ñ�ÖKÌhÑ©Ú¯Ô�×�ñ�Ý°è�Ñ©Ø�×�Ô�Ù1ÑlÝ°ÌhÎ1Ú¯Ô�æ�Ó�ÌdÖKè�Ìd×¡Ù
×�Í�Ì/ÎNÛlÙNè�Ñ<×�Ù�Ýx×�Ò�ÎNÔ�Ñ�Ô�Ñ�Ð�Ú¡ÎNÛ/Ü©Ó�Ì3Údß'Í�Ô�Ø,ÍfÔ�ÚåÜ�Ò�Ù�Ï<Ô�ÖKÌ3Özæ}ñ
Ô�Û%Î�ÐNÌ3Ú'Ù�Ý�Î�ÑuÙ1æKó�ÌhØ�×hí*îý×�ñ}Ü�Ô�ØhÎ�Ó ��â3ø��/�Kâ]ø�Ô�Û%Î�Ð1ÌºÙ�ÝxÎ�Ñ
Ù1æKó�ÌhØ�×*Ü©Ò¡Ù�Ï}Ô�ÖKÌhÚ �NãNã�� �kø ��ã!�¡ã1ãNãº×�Ò�ÎNÔ�Ñ©Ô�Ñ�Ð%Ú�Î�ÛlÜ�Ó�ÌhÚhí
ú*Í�ÌdÒ¡ÌhÛlÎNÔ�Ñ©Ô�Ñ�Ð�Ø^ÙNÛlÜBÙNÑ�ÌhÑ1×�Ù�Ý@×¡Í�ÌY×¡Ò,Î�Ñ©Ú¡Ó�Î�×¡Ô�ÙNÑlÏNÌ3Ø�×�ÙNÒ

Ô�ÚdØ,Í�Ù<Ú¯ÌhÑzÜ\ÌhÒ¡ÜBÌ^Ñ\ÖKÔ�Ø^è�Ó�Î�ÒY×�ÙL×�Í�Ì�Ô�Û%Î�ÐNÌºÜ©Ó�ÎNÑ�Ì�ÎNÑ©ÖuÔ�ÚåÖKÔ�é
Ò�ÌhØ�×¡Ó�ñ Ò�Ì^Ó�Î�×�ÌhÖ ×¡Ùz×�Í�ÌFÚ¡Ô�ÕhÌLÙ�Ý*×�Í�ÌFÙ1æKó�ÌhØ�×�Ô�Ñ�×�Í�ÌLÔ�Û%Î�ÐNÌ1í
ËmÌ%è©Ú¡ÌlÖ�Ô�Ò�ÌhØ�×¡Ó�ñu×¡Í�ÌLÚ¡Ô�ÕhÌzÿ°ÙNÒºÚ�Ø^ÎNÓ�Ì �#"CÙ�Ý�×¡Í�ÌlÙ1æKó�ÌhØ�×�Ô�Ñ
×�Í�Ì�Ô�Û%Î�Ð1Ì�ÎNÚ¹Ò¡ÌhÜ�Ò�ÌhÚ¡Ì^Ñ<×�Î�×¡Ô�ÙNÑzÙ�Ý�×�Í�Ô�ÚåØ^ÙNÛlÜBÙNÑ�ÌhÑ1×åÙ�Ý�×�Í�Ì
×�Ò�ÎNÑ©Ú¯Ó�Î�×�Ô�Ù1Ñ³Ï1ÌhØ�×¡ÙNÒ3í2�{Ý�ß¼Ìºß¼ÎNÑ<×'×¡ÙLÛlÙ�ÏNÌå×�Í�Ì�Ø^ÎNÛlÌ^Ò,Î/×¡Ù
ÎFÜ©Î�Ò¡×¡Ô�Ø�è�Ó�Î�ÒåÜBÙ1Ú¡Ô|×�Ô�Ù1ÑaÔ�ÑmÚ¯Ü\ÎNØ�Ì�ÿ°Ò�Ì^Ó�Î�×�Ô�Ï1Ì�×¡ÙF×¡Í�Ì/ÙNæ�ó�ÌhØ�×��
ß¼Ì�Í\Î]ÏNÌx×�Ù�ù<Ñ©Ù�ß ÿiÎ�Ü©Ü�Ò¡Ù]öKÔ�Û%Î�×¡ÌhÓ�ñ#�5×¡Í�Ì*Ò�Ì^Ó�Î�×¡Ô�ÙNÑ�æ\Ì^×�ß�ÌhÌ^Ñ
×�Í�ÌºÚ¯Ô�Õ^Ì$"aÙ�Ý
×¡Í�Ì�ÙNæ�ó�ÌhØ�×'Î�Ñ\Ö%×¡Í©ÌåÖKÔ�Ú¯×�Î�Ñ\Ø�ÌåÙ�Ý&×�Í�Ì�ÙNæKó�Ì3Ø�×

×�Ù�×�Í�ÌåØhÎ�ÛlÌ^Ò,ÎFÿiß'Í�Ô�Ø,Í³Ô�ÛlÜ�Ó�Ô�ÌhÚ*ÎNÑ³Î�Ü©Ü�Ò¡Ù]öKÔ�Û%Î�×¡ÌåØ^ÎNÓ�Ô�æ�Ò,Î�é
×�Ô�Ù1ÑmÙNÝ�×�Í�ÌFØhÎ�ÛlÌ^Ò,Î ��í �²ÑV×¡Í�Ô�Ú�ÎNÒ¯×�Ô�Ø^Ó�Ìlß¼ÌLØ�Ù1Ñ©Ú¯Ô�ÖKÌhÒº×¡Í©Î�×
×�Í�Ì³Ò�Ì^Ó�Î�×�Ô�Ù1Ñ�Ô�Ú/ù}Ñ�Ù�ß'ÑQÿiÔ:í ÌNí�ØhÎ�Ñ¬æBÌuÌhÚ¯×¡Ô�ÛlÎ�×¡Ì3Ö�Ù%
Bé=Ó�Ô�Ñ�Ì
ÖKè©Ò¡Ô�Ñ�Ð ×¡Í�ÌuÓ�ÌhÎ�Ò�Ñ�Ô�Ñ�ÐmÜ�Í©ÎNÚ¡Ì�Ù�ÝY×�Í�ÌzÜ�Ò�ÙNæ©ÎNæ�Ô�Ó�Ô�×�ñVÖ�Ì^Ñ©Ú¡Ô|×�ñ
Ý°è�Ñ\Ø�×¡Ô�ÙNÑ
ç©ß'Í�ÌhÒ¡Ì�ß¼Ì�ÎNÚ�Ú¯è�ÛlÌå×¡Í\Î�×Y×�Í�Ì�ÖKÔ�Ú�×,Î�Ñ©Ø^Ìºæ\Ì^×�ß�ÌhÌ^Ñ
×�Í�ÌºÙNæKó�Ì3Ø�×YÎ�Ñ\ÖL×�Í�Ì�Ø^ÎNÛ/ÌhÒ�Î/Ô�Ú*ù}Ñ�Ù�ß'Ñ ��í
îYÑ«Î�Ò�æ�Ô�×¡Ò,Î�Ò�ñQ�¡���{���:�i���XÙ�Ý�ÎNÑ ÙNæ�ó�ÌhØ�×�Ø^Î�ÑQæ\Ì Ò¡ÌhÜ�Ò¡Ì^é

Ú¡Ì^Ñ<×¡Ì3Özæ}ñF×�Í�Ò�Ì^Ì�Ö�Ì^ÐNÒ�Ì^Ì3ÚYÙNÝ�Ý°Ò¡ÌhÌhÖKÙ1Û ÙNÝ�×¡Í�Ì�Ü�Ò�ÙNæ©ÎNæ�Ô�Ó�Ô�×�ñ
ÖKÌhÑ©Ú¡Ô|×�ñ/Ý°è�Ñ©Ø�×¡Ô�ÙNÑ&í �{Ý
ß¼Ì¹Ö�Ù�Ñ�ÙN×¼ß*Î�Ñ<×x×�Ù�Ò�ÌhÚ¯×¡Ò�Ô�Ø�×[×¡Í©ÌåÎNÜKé
Ü�Ó�Ô�Ø^Î�æ©Ô�Ó�Ô|×�ñþÙNÝ�×¡Í�ÌVÎ�Ü©Ü�Ò¡Ù<ÎNØ,ÍU×¡ÙþØ�ÌhÒ¯×,Î�Ô�Ñ ÙNæ�ó�ÌhØ�×uØ�Ó�ÎNÚ�Ú¯Ì3Ú
ÿiß'Ô|×�Í ÜBÙ1Ú�Ú¯Ô�æ�Ó�ÌUÚ¡Ì^Ó�Ý �<ÙKØhØ�Ó�è©Ú¯Ô�ÙNÑ
ç�Ý°Ò�Ì^Ì^é:Ý°Ù1Ò¡Û Ù1æKó�ÌhØ�×�Ú��aß¼Ì
Í©Î]Ï1Ì'×¡Ù/Ò�Ì^Ü�Ò�ÌhÚ¡Ì^Ñ<×¼Î�×�Ó�ÌhÎ1Ú�×¼×�ß�Ù/ÖKÌ^Ð1Ò¡ÌhÌhÚ[Ù�Ý&×�Í�Ì¹Ò�Ù�×,Î�×�Ô�Ù1Ñ©Ú
ÙNÝ*ÎNÑmÙ1æKó�ÌhØ�×hí�Ë Ì³Ø^Î�ÑVè©Ú¡Ì%Ó�Ù}ØhÎ�Ó[Ø,Í\Î�Ò,ÎNØ�×�Ì^Ò�Ô�Ú¯×¡Ô�Ø^Úåß'Í�Ô�Ø,Í
ÎNÒ¡Ì%Ô�Ñ}Ï]ÎNÒ¡Ô�Î�Ñ<×�×�ÙfÒ�Ù�×,Î�×¡Ô�ÙNÑVÜBÌ^Ò�Ü\ÌhÑ©ÖKÔ�Ø�è�Ó�Î�Ò�×¡Ùf×¡Í�Ì³Ô�Û%ÎNÐNÌ
Ü�Ó�Î�Ñ©Ì/á &]ä[ÿ°æ}ñ%Ó�Ù}Ù1Ú¡Ô�Ñ�Ð�Ò¡ÙN×�Î�×¡Ô�ÙNÑ©ÎNÓ\Ô�ÑKÝ°ÙNÒ�Û%Î�×�Ô�Ù1ÑFÎ�æBÙNèK×*×�Í�Ì
Ù1æKó�ÌhØ�×���ígà¼èK×
Ñ�Ù'Ó�ÙKØ^Î�Ó1Ø,Í©Î�Ò,ÎNØ�×¡Ì^Ò�Ô�Ú�×�Ô�ØhÚ@Ì�öKÔ�Ú¯×
ß'Í�Ô�Ø,ÍºÎ�Ò�Ì�Ô�Ñ�é
Ï�Î�Ò�Ô�Î�Ñ<×�×�ÙLÎ�Ò�æ�Ô�×¡Ò,Î�Ò�ñLûNü Ò�Ù�×,Î�×¡Ô�ÙNÑ\Ú^í�ú*Í�ÌhÒ¡Ì^Ý°ÙNÒ�ÌNçKß¼ÌåÍ\Î]ÏNÌ
×�ÙfØ�Ù1Ñ©Ú¯Ô�ÖKÌhÒ�Î�×/Ó�Ì3ÎNÚ¯×�×�ß�Ù\ç�Ô�Ñ¬Ð1Ì^Ñ�ÌhÒ�ÎNÓ[Î�Ó�Óx×�Í�Ò¡ÌhÌ³Ø^ÙNÛlÜ\ÙNé
Ñ�ÌhÑ<×�Ú*Ù�Ýg×¡Í©ÌºÒ¡ÙN×�Î�×�Ô�Ù1Ñ&í
ËëÍ©Î�×�Ò�Ì^Û%Î�Ô�Ñ©Ú@Ý°Ò�ÙNÛk×¡Í�Ì�Ü�Ò�ÙNæ©ÎNæ�Ô�Ó�Ô�×�ñ¹ÖKÌhÑ©Ú¯Ô�×�ñåÝ°è�Ñ©Ø�×¡Ô�ÙNÑ

âYÎNÒ¡Ì¼×¡Í©Ò¡ÌhÌ�ÿ°ÙNÒx×�ß�Ù ��Ø�ÙNÛlÜBÙNÑ�ÌhÑ<×�Ú�ÙNÝB×�Í�ÌYÒ�Ù�×,Î�×¡Ô�ÙNÑ'�QÎNÑ©Ö
Ù1Ñ�ÌºØ�ÙNÛlÜBÙNÑ�ÌhÑ<×YÙ�Ý
×�Í�Ìº×�Ò�ÎNÑ©Ú¯Ó�Î�×�Ô�Ù1Ñ ÿiÒ¡ÌhÜ�Ò¡Ì3Ú¯ÌhÑ<×¡ÌhÖ³æ}ñL×�Í�Ì
Ú¡Ô�ÕhÌ�"fÙNÝ�×�Í�ÌºÙNæKó�Ì3Ø�×���ç�Ø^ÎNÓ�Ó�ÌhÖF×¡Í©ÌºÜ\Ù<Ú¯Ì�()� ÿ*"���� ��


� ÿ *�
 1 3 �+(�� ÿ:ø �
ü¹Ô,
@Ì^Ò�Ì^Ñ<×[ÜBÙ1Ú�Ú¯Ô�æ�Ô�Ó�Ô�×¡Ô�ÌhÚxÌ�öKÔ�Ú¯×�Ý°ÙNÒ�×�Í�ÌYÒ�Ì^Ü�Ò�ÌhÚ¡Ì^Ñ<×,Î�×¡Ô�ÙNÑ�Ù�Ý

×�Í�Ô�Ú*ÖKÌhÑ©Ú¡Ô|×�ñlÝ°è�Ñ\Ø�×¡Ô�ÙNÑ
í�-YÙNÒ�Ñ�ÌhÐNÐNÌhÒ[Î�Ñ\Ö/.YÔ�Ì^Û%ÎNÑ�Ñmá ø3ä5è©Ú¡Ì
Ü©ÎNÒ�ÎNÛlÌ�×¡ÌhÒ¡Ô�Õ^Ì3Ö�Û/Ô�ö}×¡è�Ò�ÌhÚdÙ�Ý�Û�è©Ó|×�Ô�Ï�Î�Ò�Ô�Î�×¡Ì
'�Î�è©Ú�Ú¯Ô�Î�ÑzÖKÔ�Ú¯é
×�Ò¡Ô�æ�èK×�Ô�Ù1Ñ©Ú�Ô�Ñ©Ø�Ó�è©ÖKÔ�Ñ�ÐVÎuÝ°ÌhÎ�×¡è�Ò�ÌL×�Ò�ÎNÑ©Ú¯Ý°ÙNÒ�Û�íaú*Í©Ô�Ú�ÛlÙ}ÖKé
ÌhÓ�Ô�Ñ�Ð%Í©Î1Ú'æ\ÌhÌ^ÑaÚ¡Í�Ù�ß'Ñ�×¡Ù%æBÌ�Î�Ü©Ü�Ò¡Ù1Ü�Ò�Ô�Î�×¡ÌåÝ°ÙNÒYÜBÙNÔ�Ñ<×YÝ°ÌhÎ�é
×�è�Ò¡Ì3Ú/æ�èK×LØ^ÎNÑ�Ñ�Ù�×læBÌuÎ1Ú¡Ú¡è�ÛlÌhÖ¬Ý°ÙNÒ%ÛlÙNÒ�ÌFÐ1Ì^Ñ�ÌhÒ�ÎNÓ*Ó�ÙKØ^ÎNÓ
Ø,Í©ÎNÒ�Î1Ø�×�Ì^Ò�Ô�Ú¯×¡Ô�Ø^Úhí îYÑ�ÙN×¡Í�ÌhÒ³ÜBÙ1Ú�Ú¯Ô�æ�Ô�Ó�Ô�×�ñþÔ�ÚL×¡ÙCè©Ú¯Ì ùNÌhÒ¡Ñ�ÌhÓ
Ý°è�Ñ\Ø�×¡Ô�ÙNÑ\Ú�á �]ä=ç�ß'Í©Ô�Ø,Í³×�ñ}Ü�Ô�ØhÎ�Ó�Ó�ñ³Î�Ó�Ó�Ù�ßQ×¡ÙlÐNÌhÑ�Ì^Ò,Î�Ó�Ô�ÕhÌdÝ°Ò�ÙNÛ
×�Ò�ÎNÔ�Ñ�Ô�Ñ�Ð Ú�Î�ÛlÜ�Ó�ÌhÚhçºß'Ô|×�Í�ÙNè�× Ò�Ì^Ü�Ò�ÌhÚ¡Ì^Ñ<×¡Ô�Ñ�ÐU×¡Í©Ì¬×¡Ò,Î�Ô�Ñ�Ô�Ñ�Ð
Ú�Î�ÛlÜ�Ó�ÌhÚåß¼Ì^Ó�Ó:í�-dÔ�Ú¯×¡Ù1ÐNÒ,Î�ÛlÛlÔ�Ñ©Ð©ç5ß'Í�Ô�Ø,Ífß¼ÌlÍ©Î]ÏNÌ/Ø,Í�Ù1Ú¡Ì^Ñ
Ý°Ù1Ò�×�Í�Ì*Ü�Ò�ÌhÚ¡Ì^Ñ<×�Î�×¡Ô�ÙNÑ�ÙNÝ©×�Í�Ì'ÖKÌ^Ñ©Ú¡Ô�×�ñºÝ°è�Ñ©Ø�×¡Ô�ÙNÑ&ç1Ò¡ÌhÜ�Ò¡Ì3Ú¯ÌhÑ<×�Ú
×�Í�Ì�×�Ò�ÎNÔ�Ñ�Ô�Ñ�ÐFÚ�Î�ÛlÜ�Ó�ÌhÚdÏNÌhÒ¡ñ�ß�ÌhÓ�Ó=í �²Ñz×�Í�Ì�Ø^ÙNÑ<×¡Ì^ö}×¹Ù�Ý�Í�Ô�Ú¯é
×�ÙNÐNÒ,Î�ÛlÛlÔ�Ñ�Ð©çhÐNÌ^Ñ©Ì^Ò,Î�Ó�Ô�Õ3Î�×¡Ô�ÙNÑ�Ø^ÎNÜ©Î�æ©Ô�Ó�Ô|×�ñåØ^ÎNÑºæ\ÌxÙ1æK×�ÎNÔ�Ñ©ÌhÖ
æ}ñ�ÎYÚ¯è0�%Ø^Ô�ÌhÑ<×
Ñ}è�Û�æBÌ^Ò�Ù�ÝK×¡Ò,Î�Ô�Ñ�Ô�Ñ�ÐYÚ�Î�ÛlÜ�Ó�ÌhÚhí%�²ÑºÙNè©Ò�Ø^Î1Ú¯Ì1ç
×�Í�Ì�Ñ}è�Û�æ\ÌhÒ�Ù�Ý©×�Ò�ÎNÔ�Ñ©Ô�Ñ�ÐåÚ¡ÎNÛlÜ�Ó�Ì3ÚgÔ�Ú�ÖKÔ�Ò¡Ì3Ø�×�Ó�ñºÐ1Ô�Ï1Ì^Ñ�æ}ñ�×�Í�Ì
Ú¡Ô�ÕhÌ�Ù�Ýg×¡Í�ÌºÙ1æKó�ÌhØ�×YÔ�Ñ�×¡Í©ÌºÔ�Û%Î�Ð1ÌNíxî¹ÚYÎ/Ò¡Ì3Ú¯è�Ó�×hç�×¡Í�ÌºÙ1Ò�ÖKÌhÒ
ÙNÝ<×�Ò�ÎNÔ�Ñ©Ô�Ñ�ÐYÚ�Î�ÛlÜ�Ó�ÌhÚ �dÒ¡Ì3Ú¯ÜBÌhØ�×¡Ô�ÏNÌhÓ�ñåÔ�Û%ÎNÐNÌ�ÛlÌhÎ1Ú¯è�Ò�Ì^ÛlÌhÑ1×,Ú
�zÔ�ÚåÔ�Ñf×�Í�ÌlÚ¡ÎNÛ/Ì/ÙNÒ,ÖKÌhÒåÎ1Úd×�Í�Ì%Ú¯Ô�Õ^Ì/Ù�Ý[×¡Í�ÌlÙNæ�ó�ÌhØ�×3í�-YÔ�Ú¯é
×�ÙNÐNÒ,Î�ÛlÛlÔ�Ñ�ÐzÔ�Ú�×¡Í©Ì^Ò�Ì�Ý°ÙNÒ�Ì%Ì�öKÜBÌhØ�×¡ÌhÖ¬×¡ÙaÐ1Ì^Ñ�ÌhÒ�ÎNÓ�Ô�Õ^ÌlÝ°Ò�ÙNÛ
×�Í�Ì�×¡Ò,Î�Ô�Ñ�Ô�Ñ�Ð/Ú�Î�ÛlÜ�Ó�ÌhÚhí
� ÙNÑ\Ú¯Ì��1è©Ì^Ñ<×¡Ó�ñNç1ß�Ì'Í©Î]Ï1Ì'Ø,Í�Ù1Ú¡Ì^Ñ�×¡ÙºÒ�Ì^Ü�Ò�ÌhÚ¡Ì^Ñ<×�×¡Í©ÌdÖKÌ^Ñ�é

Ú¡Ô|×�ñ�Ý°è�Ñ©Ø�×¡Ô�ÙNÑ%æ}ñ/Û�è�Ó�×¡Ô�ÖKÔ�Û/ÌhÑ©Ú¡Ô�Ù1Ñ©Î�ÓBÍ�Ô�Ú�×�ÙNÐNÒ,Î�Û%Ú�Ù�Ï1Ì^Ò�×�Í�Ì
ÛlÌhÎ1Ú¯è©Ò¡ÌhÛ/ÌhÑ<×CÚ¯Ì^× *òçuß'Í�ÌhÒ¡ÌkÌhÎNØ,Í#Í©Ô�Ú¯×¡Ù1ÐNÒ,Î�Û Ø�ÙNÒ�Ò�Ì�é
Ú¡Ü\Ù1Ñ©Ö�Ú&×¡Ù¹ÎYÜ©Î�Ò¡×¡Ô�Ø�è�Ó�Î�Ò
Ò¡ÙN×�Î�×�Ô�Ù1Ñ1�CÎNÑ©Ö�×�Ù¹ÎYØ^Ì^Ò¡×�Î�Ô�Ñ�Ú�Ø^Î�Ó�Ì
ÙNÝ�×�Í�ÌLÙNæ�ó�ÌhØ�×�"�í�î#Í�Ô�Ú�×�ÙNÐ1Ò�ÎNÛðÙ�Ý'ÎuÜ©Î�Ò¡×¡Ô�Ø�è©Ó�ÎNÒºÏ<Ô�Ì^ßòÔ�Ú
ÖKÌ^ê©Ñ�Ì3ÖVæ<ñ	
�2Xÿ *�
 1 3 ��(43���ç�ß'Ô�×¡Í5(637�Tÿ8"93:��;<3���=>3���?�3 ��@
ê�öKÌ3ÖëÝ°ÙNÒzÎCÜ©Î�Ò¡×¡Ô�Ø�è©Ó�ÎNÒ³Í�Ô�Ú¯×¡ÙNÐ1Ò�ÎNÛuíA">3mÒ�Ì^Ü�Ò�ÌhÚ¡Ì^Ñ<×,ÚL×�Í�Ì
Ú�Ø^ÎNÓ�ÌaÙNÝ�×¡Í©Ì Ù1æKó�ÌhØ�×�Î�Ñ\Ö ÿ8;<3B��=03��C?B3 �FÎNÑkÎ�Ò�æ�Ô�×¡Ò,Î�Ò�ñCû1ü
Ò�Ù�×,Î�×¡Ô�ÙNÑ
íUú*Í�ÌzÒ�Ì^Ü©Ò¡Ì3Ú¯ÌhÑ1×,Î�×�Ô�Ù1ÑXÙ�Ý�Î�ÑUÙNæKó�Ì3Ø�×%Ý°Ò�ÙNÛ!ÎNÑ}ñ
Ï}Ô�Ì^ßëÔ�ÚxÐNÔ�ÏNÌhÑLæ}ñ%Î�Ø�Ù1Ó�Ó�ÌhØ�×¡Ô�ÙNÑLÙNÝ
Ú¯ÌhÏNÌ^Ò,Î�Ó©Í�Ô�Ú¯×¡Ù1ÐNÒ,Î�Û%ÚxÖKÔ�Ú¯é
×�Ò¡Ô�æ�èK×�ÌhÖCÙ�ÏNÌ^Ò%ÎNÓ�Ó'ÜBÙ1Ú�Ú¯Ô�æ�Ó�ÌuÏ<Ô�Ì^ßYÚhí �²ÑCÙ1Ò�Ö�Ì^Ò/×¡Ù�Ò�ÌhÖKè\Ø�Ì



×�Í�ÌdÑ}è�Û�æ\ÌhÒ[Ù�Ý&Ô�Û%Î�Ð1ÌhÚ�ÜBÌ^Ò�ÙNæKó�Ì3Ø�×�ß¼ÌYÌhÛ/Ü©Ó�Ù�ñ�×�ß�ÙºÜ©Ò¡Ù1ÜKé
ÌhÒ¯×�Ô�Ì3Ú*Ù�Ý '�ÎNè©Ú�Ú¯Ô�Î�Ñ�ÖKÌ^Ò�Ô�Ï�Î�×¡Ô�ÏNÌhÚhç}Ñ©Î�ÛlÌhÓ�ñ%×�Í�ÌºÚ�×�Ì^ÌhÒ�ÎNæ�Ô�Ó�Ô�×�ñ
á�âNçYìhäå×¡ÙXÔ�Û%Î�Ð1ÌfÜ�Ó�Î�Ñ�Ì Ò¡ÙN×�Î�×¡Ô�ÙNÑëÎ�Ñ©Öë×¡Í�ÌmÌ �<è�Ô�Ï�Î�Ò�Ô�ÎNÑ©Ø�Ì
Ü�Ò�ÙNÜBÌ^Ò¡×�ñ�×¡ÙlÚ¡ØhÎ�Ó�ÌNí�îdÚ¼Î�Ò�ÌhÚ¡è�Ó|×¼ß�ÌåØ^ÎNÓ�Ø^è�Ó�Î�×¡Ì¹Í�Ô�Ú¯×¡Ù1ÐNÒ,Î�Û%Ú
Ø^ÙNÒ�Ò¡Ì3Ú¯ÜBÙNÑ©Ö�Ô�Ñ�Ð�×¡Ù%Î�Ò�æ�Ô�×¡Ò,Î�Ò�ñ/Ú�Ø^ÎNÓ�Ì3Ú¼ÎNÑ©ÖFÎNÒ¡æ©Ô|×�Ò�ÎNÒ¡ñ/Ô�Û%ÎNÐNÌ
Ü�Ó�Î�Ñ©Ì�Ò¡ÙN×�Î�×¡Ô�ÙNÑ©Ú¼Ý°Ò�ÙNÛ)ÎLÚ¡Ô�Ñ�Ð1Ó�ÌºÔ�Û%Î�Ð1ÌºÙ�ÝxÎ�ÑzÙ1æKó�ÌhØ�×hí )dÚ¯é
Ô�Ñ�Ð¹×¡Í�Ì3Ú¯Ì¼Ü�Ò�ÙNÜBÌ^Ò¡×¡Ô�ÌhÚ�Ù�Ý '�ÎNè©Ú¡Ú¡Ô�Î�Ñ�ÖKÌhÒ¡Ô�Ï�Î�×¡Ô�ÏNÌ3Ú
ß¼Ì¼Í©Î]ÏNÌ[×¡Ù
Ø^ÙNÑ©Ú¡Ô�Ö�Ì^Ò'ÙNÑ©Ó�ñF×�ß�Ù%ÖKÌhÐNÒ�Ì^ÌhÚ¼ÙNÝgÒ�Ù�×,Î�×¡Ô�ÙNÑ\ÚºÿiØ�Ù1Ò¡Ò�ÌhÚ¡ÜBÙNÑ©ÖKÔ�Ñ�Ð
×�ÙlÎlÏ}Ô�Ì^ß'Ô�Ñ�Ð%Ú¯Ü©Í�Ì^Ò�Ì�ß'Ô|×�ÍuØ^ÙNÑ©Ú¯×�ÎNÑ<×*Ò,ÎNÖ�Ô�è©Ú���í
����� � ���
���5�	��
��:�����:�
�������©�K�a���©�������	�i�������
�²Ñ�×¡Í�Ì*Ø�Ù1Ñ1×�Ì�ö}×�Ù�Ý�Ü�Ò�ÙNæ©ÎNæ�Ô�Ó�Ô�Ú�×�Ô�Ø�ÙNæ�ó�ÌhØ�×gÒ¡Ì3Ø�Ù1ÐNÑ�Ô�×¡Ô�ÙNÑ�ß¼Ì

ÎNÒ¡Ì/Ô�Ñ<×�Ì^Ò�ÌhÚ¯×¡ÌhÖfÔ�Ñ ×¡Í©ÌlØhÎ�Ó�Ø�è�Ó�Î�×�Ô�Ù1ÑaÙ�Ý�×¡Í�ÌlÜ�Ò�ÙNæ\Î�æ�Ô�Ó�Ô�×�ñuÙ�Ý
×�Í�Ì[Ù1æKó�ÌhØ�× 143ºÎ�Ñ©Ö�Ô|×,Ú&ÜBÙ1Ú¡Ì ( 3 ÐNÔ�ÏNÌhÑ�Î'Ó�Ù}ØhÎ�Ó1Ô�Û%Î�Ð1ÌxÒ�Ì^ÐNÔ�ÙNÑ
����� 
 � ÿ 143��+( 3 
 �����#��� � ÿ 143 �+( 3 
�� . , . ��ç©ß'Ô�×¡Í , . Ó�ÙKØ^ÎNÓÔ�Û%Î�ÐNÌ�Û/Ì3ÎNÚ¡è�Ò�Ì^ÛlÌ^Ñ<×�ÚdÔ�Ñ\Ú¯Ô�ÖKÌ'�����@í �²ÑXá ô�ä�ß�Ì/ÖKÌ^Ï1Ì^Ó�ÙNÜBÌhÖ
×�Í�Ì�Ý°ÙNÓ�Ó�Ù�ß'Ô�Ñ�Ð/Ý°ÙNÒ�Û�è©Ó�Î 


� ÿ 143 �+( 3 
�� . , . � � � . � ÿ , . 
 143��+( 3 �� 3! #" 3  � . � ÿ , .>
 1 3  �+(43  �
ÿiû��

ú*Í�ÌXÜ�Ò¡Ù1æ©Î�æ©Ô�Ó�Ô|×�Ô�Ì3Ú � ÿ , . 
 143��+( 3 �aÎNÒ¡ÌCÖKÔ�Ò�ÌhØ�×¡Ó�ñkÐ1Ô�Ï1Ì^Ñæ}ñ«×¡Í�ÌCÛ�è�Ó�×¡Ô�ÖKÔ�ÛlÌ^Ñ©Ú¡Ô�Ù1Ñ©Î�Ó/Ò�ÌhØ�ÌhÜK×¡Ô�ÏNÌ¬ê©Ì^Ó�Ö Í�Ô�Ú�×�ÙNÐ1Ò�ÎNÛlÚhí
ú*Í�ÌhÒ¡Ì^Ý°ÙNÒ�ÌNç1Ì �<è©Î�×�Ô�Ù1Ñ%û�Ú¯Í©Ù�ßYÚxÎ�Ø^ÎNÓ�Ø^è�Ó�Î�×¡Ô�ÙNÑ%ÙNÝ@×¡Í�ÌYÜ©Ò¡Ù1æKé
ÎNæ�Ô�Ó�Ô�×�ñzÝ°ÙNÒºÌ3ÎNØ,ÍmÙNæKó�Ì3Ø�× 1 3 Ù1Ñ�Ó�ñaæ©ÎNÚ¡ÌhÖ ÙNÑ ×¡Í©Ì%Û�è�Ó�×¡Ô�ÖKÔ�é
ÛlÌ^Ñ\Ú¯Ô�ÙNÑ©ÎNÓ©Ò�ÌhØ^Ì^ÜK×�Ô�Ï1Ì'ê©Ì^Ó�Ö%Í�Ô�Ú¯×¡ÙNÐ1Ò�ÎNÛ%Ú�Ù�Ý5×�Í�Ì#��Ù1æKó�ÌhØ�×�Úhí
�{×�Ô�ÚFÔ�ÛlÜBÙNÒ¡×�Î�Ñ<×L×�ÙXÑ�ÙN×¡Ìz×�Í©Î�×³×¡Í�Ì Ó�ÙKØhÎ�×¡Ô�ÙNÑ\ÚLÙ�Ý�×�Í�Ì

ÛlÌhÎ1Ú¯è©Ò¡ÌhÛ/ÌhÑ<×�Ú%Ø^ÎNÑþæ\ÌfØ,Í©Ù1Ú¡Ì^ÑþÎ�Ò�æ�Ô|×�Ò�ÎNÒ¡Ô�Ó�ñNí ú*Í�ÌhÒ¡Ì^Ý°ÙNÒ�ÌNç
×�Í�Ì%×¡Ì3Ø,Í�Ñ�Ô �<è�ÌLÔ�Ú�ÝiÎNÚ¯×³ÿ°Ù1Ñ�Ó�ñmÎzØ^Ì^Ò¡×�Î�Ô�ÑVÑ}è�Û�æBÌ^Ò�ÙNÝ'Ó�ÙKØ^ÎNÓ
Ò�ÌhØ^Ì^ÜK×�Ô�Ï1Ì�ê©ÌhÓ�Ö ÏNÌ3Ø�×�ÙNÒ,Ú¹Í\Î]ÏNÌ�×�Ùuæ\Ì%Ø^ÎNÓ�Ø^è�Ó�Î�×¡Ì3Ö �åÎ�Ñ©Ö Ò�Ù�é
æ�è\Ú�×�×¡Ù�ÙKØhØ�Ó�è©Ú¯Ô�ÙNÑ ÿª×¡Í©Ì¹Î�Ü©Ü�Ò¡Ù<ÎNØ,ÍlÔ�Ú�Ú¯×¡Ò�Ô�Ø�×¡Ó�ñlÓ�ÙKØ^ÎNÓ ��í�$�è�Ò¡é
×�Í�Ì^Ò�ÛlÙNÒ�Ì[×�Í�Ì¼×¡ÌhØ,Í©Ñ�Ô �<è�Ì*ß¼ÙNÒ�ùKÚ
ß'Ô�×¡Í�Ù1èK×xØ�Ù1Ò¡Ò�ÌhÚ¡Ü\Ù1Ñ©ÖKÌhÑ©Ø�Ì
æBÌ�×�ß¼Ì^ÌhÑ³×�Í�ÌºÙNæ�ó�ÌhØ�×YÖ�Î�×�ÎNæ©ÎNÚ¡ÌåÎNÑ©Ö³×¡Í�Ì�×�ÌhÚ¯×YÔ�Û%ÎNÐNÌNí
õxö}ÜBÌ^Ò�Ô�Û/ÌhÑ<×�Ú�á ô�ä�Ú¯Í©Ù�ßQ×�Í©Î�×�Î%Ï}Ô�Ú¡Ô�æ©Ó�Ì�ÙNæKó�Ì3Ø�×dÜBÙNÒ¡×¡Ô�ÙNÑ

ÙNÝ-�<ã��)Ô�Ú�Ú¡è>�LØ�Ô�Ì^Ñ<×�Ý°Ù1Òº×¡Í�Ì%Ò�ÌhØ^ÙNÐ1Ñ�Ô|×�Ô�Ù1Ñ ÙNÝYÎzÖ�Î�×,Î�æ©Î1Ú¯Ì
ÙNÝ�â3ãNû�Ù1æKó�ÌhØ�×�Úhígú*Í�ÌåÎ�Ó�ÐNÙ1Ò¡Ô�×¡Í�Û Ô�Úx×¡Í�ÌhÒ¡Ì^Ý°ÙNÒ�Ì'Ò¡Ù1æ�è©Ú¯×[ß'Ô�×¡Í
Ò�ÌhÚ¡Ü\Ì3Ø�×/×¡ÙVÜ©ÎNÒ¯×�Ô�ÎNÓ�ÙKØ^Ø^Ó�è\Ú¯Ô�ÙNÑ&í �²ÑX×�Í�ÌuÒ¡ÌhÛ/Ô�Ñ©ÖKÌhÒlÙ�ÝY×�Í�Ì
ÎNÒ¯×�Ô�Ø^Ó�Ì�ß�ÌuÍ}ñ}Ü\ÙN×¡Í�Ì3Ú¯Ô�Õ^ÌuÎ�ÑUÙNæ�ó�ÌhØ�×&%1 3 Î�Ñ©ÖCÔ|×,ÚlÜ\Ù<Ú¯Ì %(43
Ý°Ò�ÙNÛ ÎaÚ¡Ô�Ñ�Ð1Ó�Ì%Ï}Ô�Ì^ßºíaú*Í�Ô�Ú�Ô�Ú�Ö�ÙNÑ�ÌLæ}ñmÛ%Î�öKÔ�ÛlÔ�Õ^Ô�Ñ�Ðz×�Í�Ì
Ü�Ò�ÙNæ\Î�æ�Ô�Ó�Ô�×�ñ � ÿ 1 3 ��(43:
 ��������Ý°ÙNÒ'Î�Ñ�Î�Ò�æ�Ô|×�Ò�ÎNÒ¡ñ/Ò�Ì^ÐNÔ�ÙNÑ �����	


ÿ�%143�� %( 3 �-
1ÛlÎ�ö3'" 3 � ÿ 143���( 3 
 ������� � ÿ � �
( ) $ $ �¯Ê¯É	�gÄ�Ê�Æ�Ã Æ+*�Ê¡Ã,*,ÆxÅ.- �gÄ�Ê�Æ[ÃýÄ�/ "&ÆxÅ10 ÄKÆ

Æ��! "�ÉBÄCÅ#"
É@Æ32[ÃdÊ�ÄKÊ¯Æ[Ã
�²Ñm×¡Í©ÌlÝ°ÙNÓ�Ó�Ù�ß'Ô�Ñ�Ð�ß�Ì%Ì^ö}Ü©Ò¡Ì3Ú¡Ú¹×¡Í©Ì%ÙNæKó�Ì3Ø�×�Ò�ÌhØ�Ù1ÐNÑ�Ô�×¡Ô�ÙNÑ

Ü�Ò�ÙKØ�Ì3Ú¡ÚFÔ�Ñë×�Ì^Ò�Û%ÚFÙNÝº×¡Í�Ìf×¡Ò,Î�Ñ©Ú¡ÛlÔ�Ú�Ú¯Ô�ÙNÑëÙNÝ�Ô�Ñ�Ý°ÙNÒ�ÛlÎ�×¡Ô�ÙNÑ
×�Í�Ò¡Ù1è�ÐNÍzÎaÿiÑ�ÙNÔ�Ú¡ñ��YØ,Í©Î�Ñ�Ñ©Ì^Ó=í¼õ[ÏNÌ^Ñ�×�Í�ÙNè�Ð1Íu×¡Í�Ô�ÚdÎNÑ©Î�Ó�ÙNÐ1ñ
Ô�Ú�ÛlÙ<Ú�×�ÎNÜ�Ü�Ò�ÙNÜ�Ò�Ô�Î�×¡ÌlÝ°Ù1Ò/ÎfÚ�×,Î�×¡Ô�Ú¯×¡Ô�Ø^Î�Ó�ÙNæKó�Ì3Ø�×/Ò¡ÌhÜ�Ò¡Ì3Ú¯ÌhÑKé
×,Î�×¡Ô�ÙNÑXÔ|×/ÛlÎ]ñmæBÌ³Î�Ü©Ü�Ó�Ô�ÌhÖ�×¡Ù Îaß'Ô�ÖKÌ³Ï�Î�Ò�Ô�Ì^×�ñ ÙNÝYÙNæKó�Ì3Ø�×
Ò�ÌhØ^ÙNÐNÑ©Ô|×�Ô�Ù1ÑFÜ�Ò�ÙKØ�ÌhÚ�Ú¡ÌhÚhí
Þ}Ì3Ø�×�Ô�Ù1Ñmû©í�â%Ú¡è�ÛlÛlÎNÒ¡Ô�Õ^Ì3Ú�æ©ÎNÚ¡Ô�Ø/Ø^ÙNÑ©Ø^Ì^ÜK×,ÚåÝ°Ò¡Ù1ÛðÔ�ÑKÝ°ÙNÒ¡é

Û%Î�×�Ô�Ù1Ñ«×¡Í�ÌhÙNÒ�ñïá 4�ä=í÷Þ}ÌhØ�×¡Ô�ÙNÑ û�í¾øUÖKÔ�Ú�Ø�è\Ú¡Ú¡ÌhÚu×�Í�Ì�Ô�Ñ1×�Ì^Ò¡é
Ü�Ò�Ì�×,Î�×�Ô�Ù1Ñ�Ù�ÝdÖKÔ�
BÌhÒ¡ÌhÑ<×/ÌhÑ1×�Ò¡Ù1Ü�Ô�ÌhÚ�Ô�Ñ�×�Í�Ì³Ø^ÙNÑ<×¡Ì^ö<×/Ù�ÝYÙ1æKé
ó�Ì3Ø�×�Ò�ÌhØ^ÙNÐ1Ñ�Ô|×�Ô�Ù1Ñ&ígÞKÌhØ�×�Ô�Ù1ÑFû�í û�Ô�Ñ1×�Ò¡ÙKÖKè\Ø�ÌhÚx×¡Í�Ì¹Ø�ÙNÑ\Ø�Ì^Ü�×[Ù�Ý
×�Ò�ÎNÑ©Ú¯Ô�ÑKÝ°Ù1Ò¡Û%Î�×�Ô�Ù1ÑfÙNÝ¼Ù1æKó�ÌhØ�×�Ò�ÌhØ^ÙNÐ1Ñ�Ô|×�Ô�Ù1Ñ&ç&ß'Í�Ô�Ø,Í�Ø^ÎNÑ æBÌ

ÎNÜ�Ü�Ó�Ô�Ì3ÖVÝ°ÙNÒ�×¡Í�Ì�Ì^Ï�Î�Ó�è©Î�×¡Ô�ÙNÑ¬ÙNÝ'×¡Í�Ì³Ì^ÛlÜ�Ó�Ù�ñNÌhÖVÛlÌ3ÎNÚ¡è�Ò¡Ì^é
ÛlÌ^Ñ<×�Ú¯Ì^×híºõ�öKÜBÌ^Ò�Ô�ÛlÌ^Ñ<×,ÚdÚ¡Í�Ù�ßý×¡Í©Î�×¹ß¼Ì�ØhÎ�ÑaÜ�Ò�ÌhÖ�Ô�Ø�×¹×�Í�Ì
ÜBÌ^Ò¡Ý°ÙNÒ�Û%Î�Ñ©Ø^Ì¹ÙNÝ�×�Í�ÌºÙNæKó�Ì3Ø�×'Ò�ÌhØ�Ù1ÐNÑ�Ô�×¡Ô�ÙNÑ³Ü�Ò�Ù}Ø^ÌhÚ�Ú^í5+��� 6 �+7��
�98 �@�������:8;�©�5��<[���=8>�?���
ú*Í�ÌFÚ�Î�ÛlÜ�Ó�ÌFÚ¡Ü©ÎNØ^ÌA@CB ß'Ô�×¡Í�Ô�×�Ú�Û�èK×�è©Î�Ó�Ó�ñmÌ�ö�Ø^Ó�è©Ú¡Ô�ÏNÌ

ÌhÏNÌ^Ñ<×,Ú+D 3 Ý°Ù1Ò¡Û%Ú¼ÎF�,��­d�B���^�²��»x�\�ª�{�[�@�¡�N£,�N£^�ª���ª�=¢l�^���©��­%��Ô|Ý
Ô�×ºÔ�Ú¹×¡Ò�è�Ì�×¡Í©Î�× 
FEHG3!I�J D 3 �K@CB#Î�Ñ©Ö � G3!I�J � ÿ#D 3 �#� â1í
ú*Í�Ì³Ý°è�Ñ©Ö©Î�ÛlÌ^Ñ<×�ÎNÓ'Ü�Ò�ÙNæ�Ó�Ì^Û¶ÙNÝdÔ�Ñ1×�Ì^Ò�ÌhÚ¯×%Ô�ÑUÔ�Ñ�Ý°ÙNÒ�ÛlÎ�×¡Ô�ÙNÑ
×�Í�Ì^Ù1Ò¡ñzÔ�Ú�×¡ÙzÖKÌ^ê©Ñ�ÌLÎ�ÛlÌhÎ1Ú¯è�Ò�ÌlÙ�Ýå±K�B�,�����²���ª�\�:¢�Ý°ÙNÒ�Ú¡è©Ø,Í
Î/Ü�Ò�ÙNæ©ÎNæ�Ô�Ó�Ô�×�ñLÚ¡Ø,Í©Ì^ÛlÌNí[Þ}Í\Î�Ñ�Ñ�Ù1Ñ�ÎNÑ©Ö³ËëÔ�ÌhÑ�Ì^ÒYÍ\Î]ÏNÌ�Ú¯è�ÐNé
Ð1ÌhÚ¯×¡ÌhÖF×¡Ùlè©Ú¡Ì�×¡Í©Ìºß�ÌhÓ�Ó5ù}Ñ�Ù�ß'Ñ�Ì �<è©Î�×¡Ô�ÙNÑ 


2¬ÿML ���ON GP
3!I�J � ÿMD 3 �}Ó�ÙNÐBÿ � ÿ#D 3 � � ÿ � �

)dÚ¡Ô�Ñ�Ðþ×¡Í�Ì �<è©ÎNÑ<×¡Ô�×�ñRQBÿMD 3#�5�SNuÓ�ÙNÐ\ÿ � ÿ#D 3 � �uÎNÚu×�Í�ÌÛlÌhÎ1Ú¯è©Ò¡Ì¼Ù�Ýg�^��� ®,À1�ª�h®�����­l���:�i����ÙNÝ\×�Í�Ì'Ì^Ï1Ì^Ñ<×+D 3�ß�ÌYØhÎ�Ñ/Ô�Ñ�é
×�Ì^Ò�Ü�Ò¡Ì^× 2XÿML �¹ÎNÚ¹×¡Í©ÌlÎ]Ï1Ì^Ò,Î�Ð1Ì�Ú¯ÌhÓ|Ýªé{Ô�ÑKÝ°ÙNÒ�Û%Î�×¡Ô�ÙNÑfÙ�Ý�Ì3ÎNØ,Í
ÌhÏNÌ^Ñ<×FD 35íaú*Í�ÌLÙ1æKó�ÌhØ�×�Ú¯Ì^×H@CT � E G3!I�J 143ëÿ:ÎNÚ�ß¼Ì^Ó�Ó�Î1Ú×�Í�Ì�ÛlÌ3ÎNÚ¡è�Ò¡ÌhÛlÌ^Ñ<×gÚ¡Ì�×+@VU �
Ý°Ù1Ò¡Û ÎåØ�ÙNÛlÜ�Ó�Ì�×�Ì[ê\Ñ�Ô|×�Ì�Ü©Ò¡Ù1æKé
ÎNæ�Ô�Ó�Ô�×�ñaÚ¡Ø,Í�ÌhÛlÌNí�ú*Í©Ì^Ò�Ì�Ý°ÙNÒ�ÌNç5ß¼ÌlØ^Î�ÑVÖKÌ^ê©Ñ�Ì/×¡Í�Ì%Î]Ï1Ì^Ò,Î�ÐNÌ
Ú¡Ì^Ó�Ý �<Ô�ÑKÝ°ÙNÒ�Û%Î�×�Ô�Ù1Ñ52¬ÿ�W �lÙ�ÝåÌhÎNØ,ÍUÙNæ�ó�ÌhØ�× 143	
 2¬ÿ�W �uÿiÎ1Ú
ß¼Ì^Ó�Ó&ÎNÚ 2¬ÿ * ����í
�²ÑC×¡Í�ÌzØ�Ù1Ñ<×¡Ì�ö}×lÙ�Ý¹×¡Í�Ì�×¡Ò,Î�Ñ\Ú¯ÛlÔ�Ú¡Ú¡Ô�Ù1Ñ¬Ù�ÝåÔ�Ñ�Ý°ÙNÒ�ÛlÎ�×¡Ô�ÙNÑ

×�Í�Ò¡Ù1è�ÐNÍ�ÎaØ,Í\Î�Ñ�Ñ�ÌhÓ[ß¼ÌLÑ�ÌhÌhÖm×¡Ùfù<Ñ©Ù�ß ×�Í�ÌFÒ�Ì^Ó�Î�×�Ô�Ù1ÑVæ\Ì^é
×�ß¼Ì^ÌhÑ�×¡Í©Ì¼Ô�Ñ�Ü�è�×�Ú¡ñ}Û�æBÙNÓ�Ú�Î�Ñ©Ö�×¡Í�Ì*ÙNè�×¡Ü�èK×xÚ¡ñ}Û�æBÙNÓ�Ú^ígú*Í�Ì
ÛlÌhÎ1Ú¯è©Ò¡ÌhÛ/ÌhÑ<×�2¬ÿML ��ÙNÝ�±K�B�,�����²���ª�\�:¢%Ù1Ò³�ª�3®�����­%���=�i���VÔ�Ú
×�Í�Ì^Ò�Ì�Ý°Ù1Ò¡ÌºÐ1Ì^Ñ�ÌhÒ�ÎNÓ�Ô�Õ^Ì3Ö�×¡ÙFÎFøNü Ö�Ô�Ú�Ø�Ò�Ì�×�Ìºê©Ñ�Ô�×¡Ì�Ü�Ò¡Ù1æ©Î�æ©Ô�Ó�é
Ô�×�ñ/Ú�Ø,Í�ÌhÛ/Ì1íxÞ}è©Ø,ÍFÎºÜ©Ò¡Ù1æ©Î�æ�Ô�Ó�Ô|×�ñlÚ¡Ø,Í©Ì^ÛlÌYÔ�ÚxÐNÔ�ÏNÌhÑ%æ}ñ�×�ß¼Ù
Ú�Î�ÛlÜ�Ó�Ì�Ú¯Ü\ÎNØ�Ì3Ú,@ B ÎNÑ©ÖX@VYþß'Í�Ì^Ò�Ì�Ø�Ù1ÛlÜ�Ó�Ì^×¡ÌºÌhÏNÌ^Ñ<×dÚ¡Ì�×,ÚD 3CÎNÑ©Ö[Z . Î�Ò�ÌuÚ¡Ì^Ó�ÌhØ�×¡Ì3Ö5íQõ[Î1Ø,ÍCÌhÏNÌhÑ1×\D 3UÙ�ÝF@ B Û%Î]ñ
ÙKØ^Ø^è�Ò¼Ô�ÑFØ^ÙNÑ�ó�è©Ñ©Ø�×�Ô�Ù1ÑFß'Ô�×¡Í³ÎNÑ}ñ/ÌhÏNÌhÑ1×]Z . ÙNÝ�@VYYí�ú*Í�ÌhÒ¡Ì^é
Ý°Ù1Ò¡Ì1ç�×¡Í©ÌYÜ�Ò�Ù}Ö�è©Ø�×�Ú¡Ü©Î1Ø�Ì^@ B �_@VYmÝ°Ù1Ò¡Û%Ú[ÎºØ^ÙNÛlÜ�Ó�Ì�×�ÌdÚ¯Ì^×
ÙNÝ�Ì^Ï1Ì^Ñ<×�Ú*ß'Ô�×¡ÍuÜ�Ò�ÙNæ\Î�æ�Ô�Ó�Ô�×�ñLÛ%Î�×�Ò¡Ô�ö �%ÿ#La`cb ��í
ú*Í�ÌhÒ¡Ì^Ý°ÙNÒ�ÌNçëß¼Ì Í©Î]ÏNÌ ×�Í�Ò�Ì^Ì�Ø^ÙNÛlÜ�Ó�Ì�×�Ì Ü�Ò�ÙNæ©ÎNæ�Ô�Ó�Ô�×�ñ

Ú�Ø,Í�Ì^ÛlÌ3Ú^ç<Ñ©Î�ÛlÌhÓ�ñ �%ÿML ��ç>�%ÿ#b
�[ÎNÑ©Ö7�%ÿMLd`eb
��í�ËmÌåØhÎ�Ñ
ÖKÌ^ê©Ñ�Ìz×�Í�Ò�Ì^ÌfØ^ÙNÒ�Ò¡Ì3Ú¯ÜBÙNÑ©Ö�Ô�Ñ�ÐVÌhÑ1×�Ò¡Ù1Ü�Ô�ÌhÚ 
 2¬ÿ#L ��ç�2¬ÿfb ��ç
ÎNÑ©Öu×¡Í©Ìdó�Ù1Ô�Ñ<×¹ÌhÑ<×¡Ò�ÙNÜ}ñ 2XÿMLg`Xb ��í�Ë ÌlØ^ÎNÑfÎ�Ó�Ú¡ÙFÖKÌ�ê\Ñ�Ì
×�Í�Ì�Ø�Ù1Ñ©ÖKÔ�×¡Ô�ÙNÑ©ÎNÓ5Ì^Ñ<×¡Ò�ÙNÜ�Ô�ÌhÚ�2¬ÿ#L5
 b+�*Î�Ñ©Ö 2¬ÿfb/
 L ��á 4�ä=í5+�M� �ih3h]
��=���@�������j��7k���37l�
�98 �@�������ð��m+�?�
�!n �!��������©�K�z���\���o���3�:�������
ú*Í�Ì³Ü�Ò¡ÌhÏ}Ô�Ù1è©Ú�Ú¡ÌhØ�×�Ô�Ù1Ñ¬Ô�Ñ1×�Ò¡ÙKÖKè\Ø�ÌhÖmê\ÏNÌLÌhÑ1×�Ò¡Ù1Ü�Ô�ÌhÚºÝ°Ù1Ò

ÎVø�üðÖ�Ô�Ú�Ø�Ò�Ì�×�ÌFê©Ñ©Ô|×�ÌzÜ�Ò¡Ù1æ©Î�æ©Ô�Ó�Ô|×�ñ¬Ú�Ø,Í�ÌhÛ/Ìuß'Ô�×¡Í�Ù1èK×LÐNÔ�Ï<é
Ô�Ñ�Ðu×¡Í©Ì^Ô�Ò�Ô�Ñ1×�Ì^Ò�Ü�Ò�Ì�×�Î�×¡Ô�ÙNÑ&í �²Ñ�Ô�ÑKÝ°Ù1Ò¡Û%Î�×¡Ô�ÙNÑm×¡Í�ÌhÙNÒ�ñ ÎaøNü
Ü�Ò�ÙNæ\Î�æ�Ô�Ó�Ô�×�ñaÚ�Ø,Í�Ì^ÛlÌ/Ô�Ú�è©Ú¡ÌhÖf×¡ÙzÖKÌ3Ú¡Ø^Ò¡Ô�æBÌlÎ�Ø�Ù1ÛlÛ�è�Ñ�Ô�Ø^Î�é
×�Ô�Ù1ÑfÑ�Ì^×�ß�Ù1Ò¡ù	
VD 3fÎ�Ò�Ì�×¡Í©Ì�ÜBÙ1Ú�Ú¯Ô�æ�Ó�Ì�Ô�Ñ�Ü�è�×�Ú%ÿ°Ù1ÒåÚ¡ñ}Û�æBÙNÓ�Ú
ÙNÝ¹×�Í�ÌzÔ�Ñ©Ü�èK×³ÎNÓ�Ü�Í\Î�æBÌ�×��lÎNÑ©Ö[Z . Î�Ò�Ì³×�Í�ÌaÜBÙ1Ú�Ú¯Ô�æ�Ó�ÌuÙNèK×¡é
Ü�è�×�ÚYÙNÝ�×¡Í�Ì�Ñ�Ì�×�ß¼ÙNÒ�ù@í¼õ�ÎNØ,ÍzÔ�Ñ�Ü�èK×�D 3uÔ�Ú � ×¡Ò,Î�Ñ©Ú¯Ý°ÙNÒ�ÛlÌhÖ#�
æ}ñ�×¡Í�ÌåØ�ÙNÛlÛ�è�Ñ�Ô�Ø^Î�×�Ô�Ù1Ñ%Ø,Í©Î�Ñ�Ñ©Ì^Ó�×�Ù�ÜBÙ1Ú�Ú¯Ô�æ�Ó�ÌYÙNè�×¡Ü�èK×,Ú+Z .Kç
ß'Í�ÌhÒ¡Ì3ÎNÚ¼×�Í�Ì*ó�ÙNÔ�Ñ<×YÜ�Ò¡Ù1æ©Î�æ©Ô�Ó�Ô|×�ñ �%ÿMLp`qb �*ÖKÌ3Ú¡Ø^Ò¡Ô�æBÌhÚ*×�Í�Ì
Ø,Í©ÎNÒ�Î1Ø�×�Ì^Ò�Ô�Ú¯×¡Ô�Ø^Ú�Ù�Ýg×¡Í�ÌºØ,Í©ÎNÑ�Ñ�ÌhÓ:í
�²Ñk×¡Í�ÌVØ�Ù1Ñ1×�Ì�ö}×uÙ�Ý�Ù1æKó�ÌhØ�×�Ò�ÌhØ^ÙNÐ1Ñ�Ô|×�Ô�Ù1Ñë×¡Í©Ì ÜBÙ1Ú�Ú¯Ô�æ�Ó�Ì

� Ô�Ñ�Ü©èK×�Ú �%Î�Ò�Ìå×¡Í�Ì�Ö�Ô,
@Ì^Ò�Ì^Ñ<×dÙ1æKó�ÌhØ�×�Ú 1 3 Î�Ñ\ÖF×�Í�Ì�ÜBÙ1Ú�Ú¯Ô�æ�Ó�Ì
� ÙNèK×�Ü�èK×�Ú �åÎ�Ò�Ì[×�Í�Ì'ÛlÌhÎNÚ¡è�Ò�Ì^ÛlÌ^Ñ<×,Ú�Ù1ÒxÚ¯ñ}Û�æ\Ù1Ó�Ú�,/.Yß'Í�Ô�Ø,Í
ß¼ÌºÌ�ö}×¡Ò,ÎNØ�×YÝ°Ò�ÙNÛ�×¡Í�Ì�Ô�Û%Î�Ð1ÌºÙ�ÝxÎ�ÑzÙ1æKó�ÌhØ�×hí'ú*Í�Ì�Ø,Í\Î�Ñ�Ñ�ÌhÓ
Ø^ÙNÒ�Ò¡Ì3Ú¯ÜBÙNÑ©Ö©Ú/×¡ÙV×¡Í©Ìa×¡Ò,Î�Ñ\Ú�Ý°Ù1Ò¡Û%Î�×�Ô�Ù1ÑCÙNÝ�×¡Í�ÌaÙ1æKó�ÌhØ�×�Úl×�Ù



×�Í�Ì³ÛlÌ3ÎNÚ¡è�Ò¡ÌhÛlÌ^Ñ<×/Ú¡Ü©ÎNØ^ÌNí�ú*Í�ÌhÒ¡Ì^Ý°ÙNÒ�ÌNçg×¡Í�ÌzØ^ÙNÛlÛ�è�Ñ©Ô�ØhÎ�é
×�Ô�Ù1ÑLØ,Í©Î�Ñ�Ñ©Ì^Ó\Ø^ÙNÒ�Ò¡Ì3Ú¯ÜBÙNÑ\Ö�Úg×¡Ù�×�Í�ÌdÒ�ÌhØ^ÙNÐNÑ©Ô|×�Ô�Ù1Ñ�Ü�Ò�ÙKØ�Ì3Ú¡ÚxÎ1Ú
Î¹ß'Í�ÙNÓ�ÌNí�ú*Í�Ì*Ø,Í©Î�Ò,ÎNØ�×¡ÌhÒ¡Ô�Ú�×�Ô�ØhÚ&ÙNÝ©×¡Í©Ì¼Ò�ÌhØ^ÙNÐ1Ñ�Ô|×�Ô�Ù1Ñ�Ü�Ò�ÙKØ�ÌhÚ�Ú
ÎNÒ¡ÌuÐNÔ�ÏNÌhÑþæ<ñX×¡Í�ÌLó�ÙNÔ�Ñ1×LÜ©Ò¡Ù1æ©Î�æ�Ô�Ó�Ô|×�ñ1í )dÚ¡Ô�Ñ�ÐV×¡Í�Ô�ÚLÎNÑ©Î�Ó�é
Ù1ÐNñ�æBÌ�×�ß¼Ì^ÌhÑ%Î�Ø�Ù1Û/Û�è�Ñ�Ô�Ø^Î�×¡Ô�ÙNÑlÑ�Ì�×�ß¼ÙNÒ�ù�ÎNÑ©Ö/×¡Í�ÌdÙNæKó�Ì3Ø�×
Ò�ÌhØ^ÙNÐNÑ©Ô|×�Ô�Ù1Ñ%Ü�Ò¡ÙKØ^ÌhÚ�Úxß¼ÌdØ^ÎNÑLÔ�Ñ<×�Ì^Ò�Ü�Ò¡Ì^×x×¡Í©Ìdê©Ï1ÌdÌhÑ1×�Ò¡Ù1Ü�Ô�ÌhÚ
Ô�Ñ�×¡Í�Ì�Ý°Ù1Ó�Ó�Ù�ß'Ô�Ñ©Ð�ß*Î]ñ	

� 2XÿfW ��
�Î]ÏNÌ^Ò,Î�Ð1ÌdÔ�ÑKÝ°ÙNÒ�Û%Î�×�Ô�Ù1Ñ³ÙNÝ�ÌhÎ1Ø,Í³Ù1æKó�ÌhØ�× 1435ç
� 2Xÿ * ��
xÎ]Ï1Ì^Ò,Î�Ð1ÌdÔ�ÑKÝ°ÙNÒ�Û%Î�×¡Ô�ÙNÑ�Ù�ÝgÌhÎ1Ø,ÍFÝ°Ì3Î�×¡è©Ò¡Ì(, . ç
� 2XÿfW `(* ��
gÙ�ÏNÌ^Ò,Î�Ó�Ó<è�Ñ©Ø�ÌhÒ¯×,Î�Ô�Ñ<×�ñ�Ù�ÝB×¡Í�Ì'Ò�ÌhØ^ÙNÐ1Ñ�Ô|×�Ô�Ù1Ñ&ç
� 2Xÿ *�
 W ��
�Ô�Ñ\ÖKÔ�ØhÎ�×�Ô�Ù1ÑLÙ�Ý5×�Í�ÌåÎ]Ï1Ì^Ò,Î�Ð1Ì � Ñ�ÙNÔ�Ú¡Ì ��ÙNÒ�Ì^Ò¡é
Ò�ÙNÒ*ÙNÝ�×�Í�ÌºÒ¡Ì3Ø�Ù1ÐNÑ�Ô�×¡Ô�ÙNÑ³Ü�Ò¡ÙKØ^ÌhÚ�Ú^ç

� 2XÿfW 
 * ��
ðÔ�Ñ©ÖKÔ�Ø^Î�×¡Ô�ÙNÑ ÙNÝfÙ�ÏNÌhÒ�ÎNÓ�Ó �<è©ÎNÓ�Ô�×�ñ Ù�Ýz×�Í�Ì
Ò�ÌhØ^ÙNÐ1Ñ�Ô|×�Ô�Ù1ÑQÜ�Ò�ÙKØ�Ì3Ú¡Úhí�ú*Í�Ì�Ú¯Û%Î�Ó�Ó�Ì^Ò 2¬ÿ�W 
 * �³×�Í�Ì
æBÌ�×¡×¡ÌhÒ%×¡Í�ÌuÙ1æKó�ÌhØ�×%Ú¡Ì�×cW Ø^ÎNÑXæBÌzÒ¡Ì3Ø�Ù1ÐNÑ�Ô�Õ^Ì3Ö¬ß'Ô�×¡Í
×�Í�ÌºÛlÌhÎ1Ú¯è�Ò�Ì^ÛlÌhÑ1×YÚ¡Ì�× *òí

Þ}Ô�Ñ©Ø^Ì¹ß¼ÌåØ^ÙNÑ©Ú¡Ô�ÖKÌ^Ò�ê�öKÌhÖ�Î�Ü©Ò¡Ô�ÙNÒ�Ô\Ü©Ò¡Ù1æ©Î�æ�Ô�Ó�Ô|×�Ô�Ì3Ú � ÿ 143#��ç×�Í�ÌaÌ^Ñ<×�Ò¡Ù1Ü<ñ52¬ÿfW �lÔ�ÚFØ^ÙNÑ©Ú¯×�ÎNÑ<×híQú*Í�ÌfÙ�×¡Í©Ì^ÒLÌhÑ1×�Ò¡Ù1Ü�Ô�ÌhÚ
Ø,Í©ÎNÑ�ÐNÌåß'Ô�×¡ÍzÒ�ÌhÚ¡Ü\Ì3Ø�×*×¡Ù/×¡Í©ÌºÛ/Ì3ÎNÚ¡è�Ò�Ì^ÛlÌ^Ñ<×YÚ¯Ì^× *òí5+� 5 � �N� �[�����+7l����8Q�@���f���:��7����\���o���3�:�������
�²Ñ�Ô�Ñ�Ý°ÙNÒ�ÛlÎ�×¡Ô�ÙNÑF×¡Í�ÌhÙNÒ�ñ%×¡Í�Ì�Û�èK×¡è©ÎNÓ&Ô�ÑKÝ°ÙNÒ�Û%Î�×¡Ô�ÙNÑ�Ø�Ù1ÑKé

×,Î�Ô�Ñ�ÌhÖuÔ�Ñ�×¡Í�Ì�ÌhÏNÌhÑ1×YÜ\Î�Ô�Ò�ÿMD 3 �lZ . �*Ô�Ú'×¡Í�Ì�æ\ÎNÚ¡Ô�Ú*×�ÙLØ^ÎNÓ�Ø^èKé
Ó�Î�×�ÌY×¡Í©Ì��=�¡���©���ª�h®�����­%���=�i���/Ù�Ý
×¡Í�ÌåØ,Í©Î�Ñ�Ñ©Ì^Ó=í�à¼ñ%Î�Ü©Ü�Ó�ñ}Ô�Ñ�Ð
×�Í�Ì�Î�Ñ©ÎNÓ�Ù1ÐNñlæBÌ�×�ß¼Ì^Ì^Ñ³×¡Í©Ì�Ø�ÙNÛlÛ�è�Ñ�Ô�Ø^Î�×�Ô�Ù1Ñ³Ñ©Ì�×�ß¼ÙNÒ�ùLÎ�Ñ©Ö
×�Í�Ì Ù1æKó�ÌhØ�×�Ò�ÌhØ^ÙNÐ1Ñ�Ô|×�Ô�Ù1ÑëÜ�Ò�Ù}Ø^ÌhÚ�ÚLß¼ÌmØhÎ�ÑQØhÎ�Ó�Ø�è�Ó�Î�×�Ìa×�Í�Ì
Î]Ï1Ì^Ò,Î�ÐNÌu×�Ò�ÎNÑ©Ú¡Ô�ÑKÝ°Ù1Ò¡Û%Î�×¡Ô�ÙNÑ ÙNÝ�Î�Ó�Ó�ÙNæKó�Ì3Ø�×���ÛlÌhÎNÚ¡è�Ò�Ì^ÛlÌ^Ñ<×
Ü©ÎNÔ�Ò,Úºÿ 143�� , . ��


��ÿfW���* ��� G " �P
3'" . I�J " J � ÿ 1 3 ` ,/. �}Ó�ÙNÐ

� ÿ 143 ` , . �
� ÿ 143 � � ÿ , . � ÿ#4��

ú*Í�Ô�Ú�Ì^Ñ<×¡Ò�ÙNÜ}ñåÔ�Ñ©Ö�Ô�ØhÎ�×¡Ì3Ú�ÎdÛlÌhÎNÚ¡è�Ò�Ì[ÙNÝK×¡Í�Ì¼Ô�Ñ�Ý°ÙNÒ�ÛlÎ�×¡Ô�ÙNÑ
×�Ò�ÎNÑ©Ú¯ÛlÔ�×¯×�ÌhÖf×¡Í�Ò�ÙNè�Ð1Íf×�Í�Ì%Ø,Í©Î�Ñ©Ñ�Ì^ÓYÿ � Ò�ÌhØ�Ù1ÐNÑ�Ô�×¡Ô�ÙNÑ Ü�Ò�Ù�é
Ø^ÌhÚ�Ú ��í $©ÙNÒ*×�Í�Ô�ÚYÒ¡Ì3ÎNÚ¡ÙNÑFÔ�×YÔ�Ú*ù<Ñ©Ù�ß'Ñ�Î1Ú¹�=�¡�������ª�h®�����­l���:�i���
ÙNÝ�×�Í�Ì�Ø,Í©Î�Ñ©Ñ�Ì^Ó=í�Ë Ì�ØhÎ�Ñ�ÌhÎNÚ¡Ô�Ó�ñFÚ¡Í�Ù�ßQ×¡Í©Î�× 


��ÿfW�� * � � 2¬ÿ�W � N 2XÿfW 
 * � ÿ=ì �
� 2¬ÿ * ��N 2¬ÿ *�
 W � ÿiô��$©ÙNÓ�Ó�Ù�ß'Ô�Ñ�Ð«Ì �<è©Î�×�Ô�Ù1Ñ ì}çl×¡Í©Ì Ô�Ñ�Ý°ÙNÒ�ÛlÎ�×¡Ô�ÙNÑ ×¡Ò,Î�Ñ©Ú¡ÛlÔ|×¡é

×�ÌhÖ æ}ñþ×�Í�ÌmØ,Í\Î�Ñ�Ñ�ÌhÓ/ÿiÒ¡Ì3Ú¯ÜBÌhØ�×¡Ô�ÏNÌhÓ�ñþæ}ñþ×¡Í�ÌmÒ�ÌhØ�Ù1ÐNÑ�Ô�×¡Ô�ÙNÑ
Ü�Ò�ÙKØ�Ì3Ú¡Ú���Ø^Î�ÑýæBÌ�Û%Î�öKÔ�ÛlÔ�Õ^Ì3Ökæ}ñQ×¡Í�Ì�ÛlÔ�Ñ�Ô�ÛlÔ�ÕhÎ�×¡Ô�ÙNÑýÙ�Ý
2¬ÿ�W 
 * ��ÿiÎNÚ�Ú¡è�ÛlÔ�Ñ�Ð72XÿfW �¼×�Ù%æ\Ì�Ø^ÙNÑ©Ú¯×�ÎNÑ<×���í��¹ÒYæ}ñFè©Ú¯é
Ô�Ñ�ÐzÌ �<è©Î�×¡Ô�ÙNÑVôuß�ÌLØhÎ�Ñ�Ú�Î]ñNç5×�Í©Î�×�×�Í�Ì%Û%Î�öKÔ�Û/Ô�ÕhÎ�×¡Ô�ÙNÑmÙ�Ý
2¬ÿ * �¼Î�Ñ©ÖL×¡Í�Ì�ÛlÔ�Ñ©Ô�ÛlÔ�ÕhÎ�×�Ô�Ù1ÑFÙNÝ�2¬ÿ *�
 W ��Ò�ÌhÚ¡è�Ó|×*Ô�ÑF×�Í�Ì
Û%Î�öKÔ�ÛlÔ�Õ3Î�×¡Ô�ÙNÑ�Ù�Ý�×¡Í�Ì�×�Ò�ÎNÑ©Ú¡Ô�ÑKÝ°Ù1Ò¡Û%Î�×¡Ô�ÙNÑ&í
ú*Í�Ì¼ÛlÙ1Ú¯×gÔ�Ñ<×¡ÌhÒ¡Ì3Ú�×�Ô�Ñ�ÐåÔ�ÖKÌhÎ¹Ù�ÝBè©Ú¯Ô�Ñ�Ð¹×¡Ò,Î�Ñ©Ú¡Ô�ÑKÝ°ÙNÒ�Û%Î�×¡Ô�ÙNÑ

Ô�Ú³×¡Í�ÌmÜ\Ù<Ú¡Ú¡Ô�æ�Ô�Ó�Ô�×�ñC×�ÙUØ^ÙNÛlÜ©ÎNÒ¡ÌfÖ�Ô,
@Ì^Ò�Ì^Ñ<×uÛ/Ì3ÎNÚ¡è�Ò�Ì^ÛlÌ^Ñ<×
Ú¡Ì�×,Ú * Ý°Ù1ÒYÎ�Ñ�ÙNæKó�Ì3Ø�×YÚ¯Ì^× W ÿiÙNÒ*Ý°Ù1ÒYÎ�Ñ}ñFÚ¡è�æ©Ú¡Ì�×YÙ�Ý�W ��í
�²Ñ%Ù1Ò�ÖKÌhÒx×�Ù�Ô�Ó�Ó�è©Ú�×�Ò�Î�×¡Ì'×�Í�Ì¹ÎNÜ�Ü�Ó�Ô�ØhÎ�×�Ô�Ù1Ñ%Ù�Ý@×¡Í�Ìd×¡Ò,Î�Ñ©Ú¡Ô�ÑKé

Ý°Ù1Ò¡Û%Î�×�Ô�Ù1Ñ%Ý°ÙNÒ¼×�Í�Ì¹ÌhÏ�Î�Ó�è©Î�×�Ô�Ù1ÑLÙ�Ý�Ö�Ô,
@Ì^Ò�Ì^Ñ<×*Û/Ì3ÎNÚ¡è�Ò�Ì^ÛlÌ^Ñ<×
Ú¡Ì�×,Úºß�ÌFÍ©Î]ÏNÌ%Ø^ÎNÓ�Ø^è�Ó�Î�×¡Ì3Ö ×¡Í�Ì%×�Ò�ÎNÑ©Ú¡Ô�ÑKÝ°Ù1Ò¡Û%Î�×¡Ô�ÙNÑmÝ°ÙNÒLâ3ãNã
Ù1æKó�ÌhØ�×�Ú
Î1Ú�Î'Ý°è�Ñ©Ø�×�Ô�Ù1Ñ�ÙNÝKÖ�Ô,
@Ì^Ò�Ì^Ñ<×
ê\Ó|×�Ì^Ò��}Ø�Ù1Û�æ�Ô�Ñ©Î�×¡Ô�ÙNÑ©Ú�Î�×
ÖKÔ�
@Ì^Ò�Ì^Ñ<×�Ò¡Ì3Ú¯Ù1Ó�è�×¡Ô�ÙNÑ©Úhí �²Ñmê©Ð1è�Ò�Ì�â/×�Í�Ò¡ÌhÌ%ÖKÔ,
@Ì^Ò�Ì^Ñ<×�ÛlÌhÎ�é
Ú¡è�Ò�Ì^ÛlÌ^Ñ<×LØ�Ù1Û�æ�Ô�Ñ©Î�×�Ô�Ù1ÑUÎNÒ¡Ìuè©Ú¡ÌhÖ 
fµ��1§iµ�¢fÿªê©Ò,Ú¯× '�Î�è©Ú¯é
Ú¡Ô�ÎNÑ�Ö�Ì^Ò�Ô�Ï�Î�×�Ô�Ï1ÌhÚ*Ô�Ñ DoNýÎ�Ñ©Ö³Ô�Ñ Z NYÖKÔ�Ò¡Ì3Ø�×�Ô�Ù1Ñ©Ú ��ç
	f�^ N§��
�,�

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

0 20 40 60 80 100 120 140

tr
an

si
nf

or
m

at
io

n

resolution per histrogram axis

Dx-Dy
Mag-Lap

Dx-Dy-Lap

$gÔ�ÐNè�Ò�Ìdâ 
&ú*Í�Ì[×�Ò�ÎNÑ©Ú¡Ô�ÑKÝ°Ù1Ò¡Û%Î�×¡Ô�ÙNÑ�Ý°ÙNÒ¼âhã1ã'ÙNæ�ó�ÌhØ�×,Ú�ÎNÑ©ÖºÝ°Ù1Ò
ÖKÔ�
@Ì^Ò�Ì^Ñ<×�Û/Ì3ÎNÚ¡è�Ò�Ì^ÛlÌ^Ñ<×xÚ¯Ì^×�Úhí�ú*Í�Ì'Í©ÙNÒ�Ô�ÕhÙNÑ<×�ÎNÓ}Î�öKÔ�Ú�Ú¡Í�Ù�ßYÚ
ÖKÔ�
@Ì^Ò�Ì^Ñ<×�Ò�ÌhÚ¡ÙNÓ�èK×�Ô�Ù1Ñ©Ú%Ý°Ù1ÒF×�Í�ÌVÍ�Ô�Ú¯×¡Ù1ÐNÒ,Î�Û�Î�öKÔ�Ú³ÎNÑ©Öë×�Í�Ì
Ï1Ì^Ò¡×¡Ô�Ø^Î�Ó1Î�öKÔ�Ú
Ú¯Í�Ù�ß ×¡Í©Ìx×¡Ò,Î�Ñ\Ú¯Ô�ÑKÝ°ÙNÒ�Û%Î�×�Ô�Ù1ÑdÝ°Ù1Ò�Î*Ü©ÎNÒ¯×�Ô�Ø^è�Ó�ÎNÒ
Ò�ÌhÚ¡ÙNÓ�èK×¡Ô�ÙNÑ

ÿiÛlÎNÐNÑ�Ô�×¡è\ÖKÌXÙNÝL×¡Í�ÌCê©Ò,Ú�×VÖKÌ^Ò�Ô�Ï]Î�×¡Ô�ÏNÌUÎ�Ñ©Ö ��Î�Ü�Ó�ÎNØ^ÌXÙ1ÜKé
ÌhÒ�Î�×¡ÙNÒ��%ÎNÑ©ÖQµ
�N§iµ�¢�§������ýÿ°ê©Ò,Ú�×uÖKÌ^Ò�Ô�Ï�Î�×¡Ô�ÏNÌhÚ³Ô�Ñ;DoNðÎNÑ©ÖZ NYÖKÔ�Ò¡Ì3Ø�×�Ô�Ù1Ñ©Ú�Î�Ñ©Ö ��Î�Ü�Ó�ÎNØ^Ì/Ù1Ü\ÌhÒ�Î�×¡Ù1Ò���í%Ë ÌLè\Ú¯ÌLÎzÚ¯×�ÎNÑKé
Ö�ÎNÒ�Ö�ÖKÌ�ê\Ñ�Ô|×�Ô�Ù1ÑlÙ�Ý '�Î�è©Ú�Ú¯Ô�Î�Ñ/ÖKÌ^Ò�Ô�Ï]Î�×¡Ô�ÏNÌ3Ú'á ô]ä{í�$�Ù1ÒgÌ3ÎNØ,Í/Ù�Ý
×�Í�Ìåê©Ó|×�Ì^ÒYØ^ÙNÛ�æ©Ô�Ñ©Î�×¡Ô�ÙNÑ©Ú¼ß¼ÌºØ^Î�Ó�Ø�è©Ó�Î�×¡ÌhÖFÍ�Ô�Ú�×�ÙNÐNÒ,Î�Û%Ú¼ß'Ô�×¡Í
ÖKÔ�
@Ì^Ò�Ì^Ñ<×ºÒ¡Ì3Ú¯Ù1Ó�èK×�Ô�Ù1Ñ©Úåæ\Ì^×�ß�ÌhÌ^Ñ�ø�Î�Ñ©ÖCâ3øNô³Ø^Ì^Ó�Ó�Ú�ÜBÌ^ÒºÍ�Ô�Ú¯é
×�ÙNÐNÒ,Î�Û Î�öKÔ�Úhí$gÔ�Ð1è�Ò�ÌºâYÚ¯Í�Ù�ßYÚg×�Í�ÌdÚ¯×¡Ò�ÙNÑ�Ð�Ô�Ñ��©è�ÌhÑ©Ø�ÌdÙ�Ý@×¡Í�Ì'ÛlÌ3ÎNÚ¡è�Ò¡Ì^é
ÛlÌ^Ñ<×'Ú¯Ì^×�Ú�ÙNÑ<×¡Ù�×¡Í©Ìd×�Ò�ÎNÑ©Ú¯Ô�ÑKÝ°Ù1Ò¡Û%Î�×�Ô�Ù1Ñ&í�îkÚ¡Ô�Ð1Ñ�Ô�ê\Ø^ÎNÑ1×¼Ô�Ñ�é
Ø^Ò¡Ì3ÎNÚ¡Ì�Ù�Ý�×�Í�Ì�×�Ò�ÎNÑ©Ú¡Ô�ÑKÝ°Ù1Ò¡Û%Î�×¡Ô�ÙNÑzÔ�ÚdÙ1æK×�ÎNÔ�Ñ�Ì3ÖuÝ°ÙNÒ¹×¡Í©Ì/û1ü
ÛlÌhÎ1Ú¯è©Ò¡ÌhÛ/ÌhÑ<×�Ú¡Ì�×�µ
�N§iµ�¢�§������aÒ¡ÌhÓ�Î�×¡Ô�ÏNÌ�×¡Ùu×�Í�ÌLø�ü#ÛlÌhÎ�é
Ú¡è�Ò�Ì^ÛlÌ^Ñ<×�Ú¯Ì^×�Ú�µ
�1§iµ�¢lÎ�Ñ\Ö�	f�h �§������@í�ú*Í�Ô�Ú�ØhÎ�ÑVæ\ÌFÌ�ö}é
Ü�Ó�Î�Ô�Ñ�Ì3Ö�æ}ñ�×¡Í�Ì'ÝiÎ1Ø�×�×�Í©Î�×¼µ
�1§iµ�¢�§�������Ø^ÙNÑ<×�ÎNÔ�Ñ\Ú�ÙNÑ�Ì'ÛlÙNÒ�Ì
Ô�Ñ©ÖKÌhÜ\ÌhÑ©ÖKÌ^Ñ<×³Ö�Ô�ÛlÌ^Ñ\Ú¯Ô�ÙNÑ&íýú*Í�Ô�ÚLÔ�Ñ©Ø�Ò�ÌhÎ1Ú¯ÌuÔ�ÚLÌhÏNÌ^ÑþÛlÙNÒ�Ì
Ô�ÛlÜ\Ù1Ò¯×,Î�Ñ<×�æ}ñºÎNÖ�Ö�Ô�Ñ�Ð¹ÛlÙNÒ�Ì[Ô�Ñ©ÖKÌ^ÜBÌ^Ñ\ÖKÌ^Ñ<×xÖKÔ�Û/ÌhÑ©Ú¡Ô�Ù1Ñ©Ú^í �{×
Ô�ÚdÔ�Ñ<×¡ÌhÒ¡Ì3Ú�×�Ô�Ñ�Ð³×¡Í\Î�×å×¡Í�Ì/Ò¡Ì3Ú¯è©Ó|×,ÚdÙNÝ¼µ��1§iµ�¢�Î�Ñ©Ö�	f�^ N§��
�,�
ÎNÒ¡Ì/�<è©Î�Ó�Ô�×�Î�×�Ô�Ï1Ì^Ó�ñXÚ¡Ô�ÛlÔ�Ó�ÎNÒhí .YÌ^Ï1Ì^Ò¡×¡Í�ÌhÓ�Ì3Ú¡Úhç'µ��1§iµ�¢FÐNÔ�ÏNÌ3Ú
æBÌ�×¡×¡Ì^ÒdÒ¡Ì3Ú¯è�Ó�×�Ú¼×�Í©Î�Ñ�	f�^ N§������uÚ¡Ô�Ñ©Ø�ÌºÔ�×YÜ�Ò�ÌhÚ¡Ì^Ò�ÏNÌhÚ�×�Í�ÌºÒ¡ÙNé
×,Î�×¡Ô�ÙNÑ\Î�Ó5Ô�ÑKÝ°ÙNÒ�Û%Î�×¡Ô�ÙNÑ
í

0

20

40

60

80

100

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8

re
co

gn
iti

on
 r

at
e

transinformation

Dx-Dy
Mag-Lap

Dx-Dy-Lap

$gÔ�ÐNè�Ò�Ìlø#
åú*Í©Ì/Ò�Ì^Ó�Î�×�Ô�Ù1ÑfæBÌ�×�ß¼Ì^ÌhÑf×�Í�Ìl×¡Ò,Î�Ñ©Ú¡Ô�ÑKÝ°ÙNÒ�Û%Î�×¡Ô�ÙNÑ
ÎNÑ©ÖL×�Í�ÌºÒ�ÌhØ�Ù1ÐNÑ�Ô�×¡Ô�ÙNÑ³Ù�Ý*âhã1ã�Ù1æKó�ÌhØ�×�Ú



$gÔ�ÐNè�Ò�Ì¹øºÚ¡Í�Ù�ßYÚ�×�Í�ÌdÒ�Ì^Ó�Î�×�Ô�Ù1Ñ%æ\Ì^×�ß�ÌhÌ^Ñl×¡Í©ÌY×¡Ò,Î�Ñ\Ú¯Ô�ÑKÝ°ÙNÒ¡é
Û%Î�×�Ô�Ù1Ñ¬Î�Ñ©Öm×�Í�ÌFÒ�ÌhØ^ÙNÐ1Ñ�Ô|×�Ô�Ù1Ñ Ò,Î�×�ÌNízËmÌLè©Ú¡ÌhÖm×�Í�Ì³Ú�Î�ÛlÌ
ÛlÌhÎ1Ú¯è©Ò¡ÌhÛ/ÌhÑ<×[Ú¯Ì^×�Ú[ÎNÑ©Ö�×¡Í�Ì¹Ú¡ÎNÛ/Ì¹Ö�Î�×,Î�æ©Î1Ú¯Ì*Ô�ÛlÎNÐNÌ3ÚxÎNÚ�Ô�Ñ
ê©Ð1è�Ò�ÌaâNíaËmÌFè\Ú¯Ì3ÖþâhãNãz×¡ÌhÚ¯×�Ô�Û%Î�ÐNÌ3Ú�ß'Ô�×¡ÍXÎfÏ}Ô�Ìhß'Ü\Ù1Ô�Ñ<×
Ø,Í©ÎNÑ�ÐNÌdÙ�Ý%� � í�ú*Í�ÌYê©Ð1è�Ò�ÌdÚ¯Í©Ù�ßYÚ�×¡Í©Ì¹Ú¯×¡Ò�ÙNÑ�Ð�Ò�Ì^Ó�Î�×�Ô�Ù1Ñlæ\Ì^é
×�ß¼Ì^ÌhÑf×�Í�Ì/×¡Ò,Î�Ñ©Ú¡Ô�Ñ�Ý°ÙNÒ�ÛlÎ�×¡Ô�ÙNÑmÎ�Ñ©Öf×¡Í�ÌlÒ�ÌhØ^ÙNÐNÑ©Ô|×�Ô�Ù1ÑfÒ,Î�×¡Ì1í
ËmÌzÎ�Ò�Ì³×�Í�Ì^Ò�Ì�Ý°Ù1Ò¡ÌuØ�Ù1Ñ}Ï<Ô�Ñ©Ø^ÌhÖ�×�Í©Î�×Lß¼ÌuØ^Î�ÑUÜ�Ò�ÌhÖKÔ�Ø�×l×�Í�Ì
�<è©ÎNÓ�Ô�×�ñ ÙNÝ'Ò¡Ì3Ø�ÙNÐ1Ñ�Ô�×¡Ô�ÙNÑVæ©ÎNÚ¡ÌhÖVÙ1ÑV×¡Í�ÌF×¡Ò,Î�Ñ©Ú¡Ô�ÑKÝ°ÙNÒ�Û%Î�×¡Ô�ÙNÑ
ÙNÝgÙ1æKó�ÌhØ�×*Ò�ÌhØ^ÙNÐ1Ñ�Ô|×�Ô�Ù1Ñ&í
� �k/YÆ�Ê¯É	"«Æ+* �����¯Ê "�Ã[Ä��'Ê�"�� $ºÆ[Ê¡Ã�Ä��
�²Ñ ×¡Í�Ì%Ü©Ò¡ÌhÏ<Ô�ÙNè\ÚåÚ¡ÌhØ�×¡Ô�ÙNÑmß�Ì%Ú¡Í�Ù�ß¼ÌhÖz×�Í�ÌLÎ�Ü©Ü�Ó�Ô�Ø^Î�×¡Ô�ÙNÑ

ÙNÝ*Ô�ÑKÝ°Ù1Ò¡Û%Î�×�Ô�Ù1ÑV×¡Í�ÌhÙNÒ�Ì�×�Ô�ØhÎ�Ó[Ø^ÙNÑ©Ø^Ì^ÜK×,Úº×¡Ùf×¡Í�ÌFÜ�Ò¡ÙKØ^ÌhÚ�ÚºÙ�Ý
Ù1æKó�ÌhØ�×¼Ò�ÌhØ^ÙNÐNÑ©Ô|×�Ô�Ù1Ñ&í �²Ñ³×¡Í©Ô�Ú'Ú¡ÌhØ�×¡Ô�ÙNÑFß¼Ì�Î�Ü�Ü�Ó�ñ%×�Í�Ô�Ú*ÎNÑ©Î�Ó�é
Ù1ÐNñ¬Ô�ÑU×¡Í�ÌfØ^ÙNÑ<×¡Ì^ö}×lÙNÝåÏ}Ô�Ì^ß'ÜBÙNÔ�Ñ<×LÜ�Ó�ÎNÑ�Ñ�Ô�Ñ�ÐVÝ°ÙNÒFÙNæKó�Ì3Ø�×
Ò�ÌhØ^ÙNÐNÑ©Ô|×�Ô�Ù1Ñ&í��zÙNÒ�Ì/Ü�Ò¡Ì3Ø�Ô�Ú¯ÌhÓ�ñuß¼Ì%Ø^Î�Ó�Ø�è©Ó�Î�×¡Ì�×�Í�Ì/×¡Ò,Î�Ñ©Ú¡Ô�ÑKé
Ý°Ù1Ò¡Û%Î�×�Ô�Ù1Ñ ÙNÝ¼Ì3ÎNØ,ÍmÏ}Ô�Ìhß'Ü\Ù1Ô�Ñ<×�Ù�Ý'Î�ÑVÙ1æKó�ÌhØ�×�Ô�ÑVÙNÒ,ÖKÌhÒ�×¡Ù
Ø,Í�Ù}Ù<Ú¯Ì'×�Í�ÌdÛlÙ<Ú�× � Ú¡Ô�Ð1Ñ�Ô|êBØ^Î�Ñ<×��ºÏ}Ô�Ìhß'Ü\Ù1Ô�Ñ<×�Ú�Ù�Ý
ÎNÑLÙNæ�ó�ÌhØ�×3í
Þ}Ì3Ø�×�Ô�Ù1Ñ �Vè©Ú¡ÌhÚ%×�Í�ÌhÚ¡ÌfÚ�Î�Ó�Ô�ÌhÑ<×FÏ}Ô�Ìhß'Ü\Ù1Ô�Ñ<×�ÚFÔ�Ñ ÎNÑ ÎNØ�×¡Ô�ÏNÌ
Ù1æKó�ÌhØ�×*Ò�ÌhØ^ÙNÐ1Ñ�Ô|×�Ô�Ù1Ñ�ÎNÜ�Ü�Ò�Ù1Î1Ø,Í&í
	3��� � �N� �[�����+7l����8Q�@���f��� ��7��������3��
���
3���
� hV�����
�
Þ}Ì3Ø�×�Ô�Ù1Ñ�û�í ûïÖ�Ì�ê©Ñ�Ì3Ö ×�Í�Ì«×¡Ò,Î�Ñ©Ú¡Ô�ÑKÝ°ÙNÒ�Û%Î�×¡Ô�ÙNÑ Ù�Ýa×�Í�Ì

Ù1æKó�ÌhØ�×³Ò�ÌhØ�Ù1ÐNÑ�Ô�×¡Ô�ÙNÑþÜ�Ò�ÙKØ�Ì3Ú¡ÚFæ©ÎNÚ¡ÌhÖþÙ1Ñë×¡Í�Ì Ì^Ï1Ì^Ñ<×FÜ©ÎNÔ�Ò,Ú
ÿ 143 ��, . ��í-�²Ñ�×¡Í�ÌºÝ°Ù1Ó�Ó�Ù�ß'Ô�Ñ�Ðlß�Ì�ÖKÌhÏNÌhÓ�Ù1Ü�ÎNÑ�Ì��<è©Î�×�Ô�Ù1Ñ³Ý°Ù1Ò
×�Í�Ì³Ø,Í�Ù1Ô�Ø^Ì%Ù�Ý'×�Í�ÌFÛlÙ1Ú¯×�Ú¡Ô�Ð1Ñ�Ô�ê\Ø^ÎNÑ1×�Ï<Ô�Ì^ß'ÜBÙNÔ�Ñ<×3ÿ:Ú ��ÙNÝdÎ�Ñ
Ù1æKó�ÌhØ�×híxú*Í�ÌhÒ¡Ì^Ý°ÙNÒ�Ì¹ß¼Ì�Ò¡Ìhß'Ò¡Ô�×¡Ì�Ì �<è©Î�×¡Ô�ÙNÑ 4#

��ÿfW�� * � � GP

3!I�J � ÿ 143 �
�P
. I�J � ÿ , . 
 143 �}Ó�ÙNÐ

� ÿ , . 
 143#�
� ÿ ,/. �

ú*Í�Ìd×¡Ò,Î�Ñ©Ú¡Ô�ÑKÝ°ÙNÒ�Û%Î�×¡Ô�ÙNÑ³Ø^Î�ÑFæ\ÌåÔ�Ñ<×�Ì^Ò�Ü�Ò¡Ì^×¡Ì3ÖLÎNÚ�×¡Í©ÌåÎ]Ï<é
ÌhÒ�ÎNÐNÌå×¡Ò,Î�Ñ©Ú¡Ô�ÑKÝ°ÙNÒ�Û%Î�×¡Ô�ÙNÑ�Ý°Ù1ÒdÎ�ÑzÙ1æKó�ÌhØ�× 143�ß'Í�Ô�Ø,Ízß¼Ì�ÖKÌ^é
ê©Ñ©Ì�ÎNÚ 
���ÿ 1 3 � * ��� � � . I�J � ÿ ,/.>
 1 3 �KÓ�Ù1Ð���������� �����

���������ú*Í�Ì'Ü©Ò¡Ù1æ©Î�æ�Ô�Ó�Ô|×�ñ � ÿ ,/.>
 1 3 ��Ø�ÙNÒ�Ò�ÌhÚ¡Ü\Ù1Ñ©Ö�Ú�×¡Ù�×�Í�Ì � Ø^ÙNÛ/éÜ�Ó�Ì�×�Ì �%Ü©Ò¡Ù1æ©Î�æ�Ô�Ó�Ô|×�ñ�ÖKÌ^Ñ©Ú¡Ô�×�ñLÝ°è�Ñ©Ø�×¡Ô�ÙNÑ&ídÞKÔ�Ñ©Ø^Ì�ß¼Ìºß¼ÎNÑ1×d×¡Ù
ØhÎ�Ó�Ø�è�Ó�Î�×�Ì�×�Í�Ì/×¡Ò,Î�Ñ©Ú¡Ô�Ñ�Ý°ÙNÒ�ÛlÎ�×¡Ô�ÙNÑ Ù�Ý�ÎNÑ Ô�Ñ©ÖKÔ�Ï}Ô�ÖKè\Î�Ó�Ï}Ô�Ìhß*é
ÜBÙNÔ�Ñ<×[Ù�Ý
ÎNÑ/Ù1æKó�ÌhØ�×[ß'Ô�×¡ÍLÒ�ÌhÚ¡Ü\Ì3Ø�×x×�Ù�Î�Ó�Ó©ÙN×¡Í�ÌhÒ[Ï}Ô�Ì^ß'ÜBÙNÔ�Ñ1×,Ú
ÙNÝgÎ�Ó�Ó&ÙN×¡Í�ÌhÒ'ÙNæKó�Ì3Ø�×�ÚhçKß¼Ì�Ö�Ì�ê©Ñ�Ì�×�Í�Ìå×¡Ò,Î�Ñ©Ú¡Ô�ÑKÝ°ÙNÒ�Û%Î�×¡Ô�ÙNÑ³Ù�Ý
ÎNÑ³Ù1æKó�ÌhØ�× 143³Î�×'ÎlØ^Ì^Ò¡×�Î�Ô�Ñ�Ü\Ù<Ú¯Ì�( 3 ÎNÚ¼Ý°Ù1Ó�Ó�Ù�ßYÚ 


��ÿ 1 3 ��(43���* � �
�P
. I�J � ÿ , .0
 1 3 �+(43��}Ó�ÙNÐ

� ÿ , . 
 143��+( 3 �
� ÿ , . � ÿ*& �

ú*Í�ÌdÛ/Ù<Ú�×¼Ú¯Ô�ÐNÑ�Ô�ê\ØhÎ�Ñ<×[Ï}Ô�Ìhß'Ü\Ù1Ô�Ñ<×,Ú�Ù�Ý
ÎNÑ%ÙNæKó�Ì3Ø�×0143lÎ�Ò�Ì
×�Í�Ì^ÑuÐNÔ�ÏNÌhÑ³æ}ñ%×�Í�ÌºÛ%Î�öKÔ�ÛlÎuÿiÙ�ÏNÌ^Ò�� �¼Ù�Ý�Ì �<è©Î�×¡Ô�ÙNÑ &�í
� )ëÉBÄ�Ê �2"kÆ��- �"
ÉBÄUÅ#"
É@Æ+2�ÃdÊ²Ä�Ê¯Æ[Ã
ú*Í�Ì�Ü�Ò�Ô�Ñ\Ø�Ô�Ü©Î�Ó*Ô�ÖKÌhÎ Ù�ÝåÙNè�ÒlÎNØ�×¡Ô�ÏNÌ�Ò¡Ì3Ø�ÙNÐ1Ñ�Ô�×¡Ô�ÙNÑXÎNÓ�Ð1Ù�é

Ò�Ô|×�Í�Û Ô�Ú&×�Ù¹Í}ñ}Ü\ÙN×¡Í�Ì3Ú¯Ô�Õ^Ì[×¡Í�Ì¼ÙNæ�ó�ÌhØ�×gÔ�Ö�Ì^Ñ<×¡Ô�×�ñ�Î�Ñ©Ö�Ô|×,Ú�ÜBÙ1Ú¡Ì
Ý°Ò�ÙNÛ ÎX×¡Ì3Ú�×¡é=Ô�Û%Î�ÐNÌUÿiÚ¡Ô�Ñ©ÐNÓ�Ì Ï}Ô�Ì^ßðÒ�ÌhØ^ÙNÐNÑ©Ô|×�Ô�Ù1Ñ ��í#à*ÎNÚ¡ÌhÖ
Ù1ÑV×¡Í�Ô�Ú�Ì3Ú�×�Ô�Û%Î�×¡Ô�ÙNÑ�×�Í�Ì³ØhÎ�ÛlÌ^Ò,ÎuÔ�Ú�ÛlÙ�ÏNÌhÖm×�Ùa×�Í�ÌFÛlÙ1Ú¯×
ÖKÔ�Ú�Ø�Ò�Ô�ÛlÔ�Ñ©Î�Ñ<×YÏ}Ô�Ìhß'Ü\Ù1Ô�Ñ<×]ÿiÚ��¼Ù�Ý�×¡Í�Ì�Í<ñ}ÜBÙ�×�Í�ÌhÚ¡Ô�ÕhÌhÖ�ÙNæ�ó�ÌhØ�×3í
ú*Í�Ì*Ô�ÑKÝ°ÙNÒ�Û%Î�×�Ô�Ù1Ñ�Ð<Î�×¡Í©Ì^Ò�ÌhÖºÝ°Ò�ÙNÛ ×¡Í�Ì'Ñ�ÌhßXÏ}Ô�Ì^ß'Ô�Ñ�ÐºÖKÔ�Ò�ÌhØ�é
×�Ô�Ù1Ñ�Ô�Ú¼×¡Í©Ì^Ñuè©Ú¡ÌhÖ³Ý°ÙNÒ'Ï1Ì^Ò�Ô|ê\ØhÎ�×�Ô�Ù1ÑFÙ�Ýg×¡Í©ÌºÍ<ñ}ÜBÙ�×�Í�ÌhÚ¡Ô�Úhí
õxö}ÜBÌ^Ò�Ô�Û/ÌhÑ<×�Î�Ó}Ò�ÌhÚ¡è�Ó�×�Ú'ÿiÚ¡ÌhØ�×¡Ô�ÙNÑ �Kí¾ø �gÚ¡Í�Ù�ß�×�Í©Î�×�×�Í�ÌYÎ�Ó�é

Ð1ÙNÒ�Ô|×�Í�ÛïØ^ÎNÑ�Ò�ÌhÚ¡ÙNÓ�ÏNÌ¼Î�Ó�Ó&ÿ°Ì^öKØ^Ì^ÜK×xÙ1Ñ�Ì���ÙNÝ©×¡Í©ÌYÎ�Û�æ©Ô�Ð1è�Ô|×�Ô�Ì3Ú
ß'Í�Ô�Ø,ÍXÎNÒ¡Ì%Ô�Ñ�Í�ÌhÒ¡ÌhÑ1×�×¡ÙfÚ¡Ô�Ñ�ÐNÓ�Ì��}Ï<Ô�Ì^ß Ò�ÌhØ^ÙNÐNÑ©Ô|×�Ô�Ù1Ñ&í!�zÙ1Ú¯×

Ô�Ñ<×¡Ì^Ò�ÌhÚ¯×¡Ô�Ñ�Ð1Ó�ñz×�Í�ÌFÎNÓ�Ð1ÙNÒ�Ô|×�Í�ÛTÔ�Ñ©Ø�Ù1Ò¡ÜBÙNÒ,Î�×�ÌhÚ�ûNü Ô�Ñ�Ý°ÙNÒ�ÛlÎ�é
×�Ô�Ù1ÑaÝ°Ò�ÙNÛ ×¡Í�Ì%Ú¯×�Î�×¡Ô�Ú�×�Ô�ØhÎ�ÓgÒ¡ÌhÜ�Ò¡Ì3Ú¯ÌhÑ<×�Î�×�Ô�Ù1ÑaÙ�Ý[×¡Í�Ì/ÙNæKó�Ì3Ø�×3í
�'ÌhÛ%Î�Ô�Ñ�Ô�Ñ©Ð/ÌhÒ¡Ò�ÙNÒ,Ú¼Î�Ò�Ì¹×�Í�Ì^Ò�Ì�Ý°Ù1Ò¡Ìºû1ü Ø�ÙNÑ\Ú¯Ô�Ú�×�Ì^Ñ<×hí
"���� � �K���#
�� �������©�K�a���©�������	�i������� � 
��o�
�9�:��m38
ú*Í�Ì�Î1Ø�×¡Ô�ÏNÌ�Ò�ÌhØ^ÙNÐNÑ©Ô|×�Ô�Ù1Ñ³Î�Ó�ÐNÙ1Ò¡Ô�×¡Í©Û Ø�ÙNÑ<×,Î�Ô�Ñ©Ú'ûlÚ�×�Ì^Ü©Ú 

$&%�')(+*-,/.10-2#0�3+.14/.65�78*92:(;4)<åÎ�ÑzÙ1æKó�ÌhØ�×¹Î�Ñ©ÖuÜBÙ1Ú¡Ì�Í}ñ<é

ÜBÙ�×�Í�ÌhÚ¡Ô�Ú�Ô�ÚºÐ1Ì^Ñ�ÌhÒ�Î�×¡ÌhÖfæ}ñ Ø^ÎNÓ�Ø^è�Ó�Î�×¡Ô�Ñ�Ð�×¡Í©Ì%Ü�Ò¡Ù1æ©Î�æ©Ô�Ó�Ô|×�Ô�Ì3Ú
� ÿ 143���( 3 
 �������[Ý°Ù1ÒdÎlÓ�ÙKØhÎ�Ó5Ô�ÛlÎNÐNÌ�Ò�Ì^ÐNÔ�ÙNÑ �����LÙ�Ýg×¡Í�Ìº×�ÌhÚ¯×Ô�Û%Î�ÐNÌ1íåú*Í©Ì�Í}ñ}Ü\ÙN×¡Í�Ì3Ú¯Ô�Õ^Ì3ÖzÙNæKó�Ì3Ø�× %143zß'Ô�×¡ÍfÔ�×�Ú¹ÜBÙ1Ú¡Ì�Ü©Î�é
Ò,Î�ÛlÌ�×�Ì^Ò,Ú %( 3 ÎNÒ¡Ì�ÐNÔ�ÏNÌhÑ³æ}ñLÌ��<è©Î�×�Ô�Ù1Ñ �\í

= 7
>?.@5�7A>�(1B+.1>?.14C*�<[×¡Í�Ì�ØhÎ�ÛlÌ^Ò,Î/Ô�ÚYÛ/Ù�Ï1ÌhÖF×¡Ùl×�Í�Ì
Ú�Î�Ó�Ô�ÌhÑ<×YÏ<Ô�Ì^ß'ÜBÙNÔ�Ñ<×dÙ�Ý�×�Í�Ì�ÙNæ�ó�ÌhØ�×:%1 3 ß'Í�Ô�Ø,ÍzÔ�ÚdØhÎ�Ó�Ø�è�Ó�Î�×�ÌhÖ
Ù�
\é{Ó�Ô�Ñ�Ì'æ}ñ�Ì��<è©Î�×�Ô�Ù1Ñ�&©ígú*Í�Ì'ÛlÙ�Ï1Ì^ÛlÌ^Ñ<×xÙ�ÝB×¡Í©ÌYØ^Î�ÛlÌhÒ�ÎåÔ�Ú
ØhÎ�Ó�Ø�è�Ó�Î�×�ÌhÖaÙ1Ña×�Í�Ìlæ©ÎNÚ¡Ô�ÚåÙNÝx×¡Í�Ì%ÖKÔ�
@Ì^Ò�Ì^Ñ©Ø^Ì�D'( æ\Ì^×�ß�ÌhÌ^Ñ%(43ºÎ�Ñ©Ö³×�Í�ÌºÜ\Ù<Ú¯Ì�ÙNÝ
×¡Í©Ì�Ú¡ÎNÓ�Ô�Ì^Ñ<×'Ï}Ô�Ìhß'Ü\Ù1Ô�Ñ<×hí

EF.@5G2:H/I678*-2#(+4J(;K�*-,/.L,C%�')(+*-,/.@092:06<�è©Ú¡Ô�Ñ�Ð�Ì �<è©Î�×¡Ô�ÙNÑ
�%ÎlÑ�ÌhßkÙ1æKó�ÌhØ�×dÎ�Ñ©Ö�ÜBÙ1Ú¡ÌºÍ<ñ}ÜBÙ�×�Í�ÌhÚ¡Ô�ÚYÔ�Ú'Ð1Ì^Ñ�ÌhÒ�Î�×¡Ì3Ö5í3$�Ù1Ò
Ï1Ì^Ò�Ô|ê\ØhÎ�×�Ô�Ù1ÑCß¼ÌfØ^ÎNÑëè©Ú¡Ìz×�ß�Ù¬Ø^ÙNÑ©Ö�Ô|×�Ô�Ù1Ñ©Ú^í $gÔ�Ò�Ú¯×¡Ó�ñNç*×�Í�Ì
Í}ñ}Ü\ÙN×¡Í�Ì3Ú¯Ô�Õ^Ì3ÖzÙNæ�ó�ÌhØ�×ºÚ¡Í�ÙNè�Ó�ÖzæBÌ�×�Í�Ì%Ú¡ÎNÛlÌ�æBÌ�Ý°ÙNÒ�Ì³ÿ°×¡Ô�ÛlÌ
ÿ:M�NUâ�� �*Î�Ñ©ÖuÎ�Ýª×�Ì^Ò�ÿ°×¡Ô�Û/ÌLÿ:M����¼×�Í�Ì�Ø^ÎNÛlÌ^Ò,Î�ÛlÙ�ÏNÌhÛlÌ^Ñ<× 
%1 3 ÿ:M�� � %1 3 ÿ:M NCâ � ÿ�âhã��
îdÖ©ÖKÔ|×�Ô�Ù1Ñ©Î�Ó�Ó�ñNç�ß�Ì³Ø^Î�ÑVè©Ú¡ÌND'(«Ô�Ñ�ÙNÒ,ÖKÌ^Òº×�ÙaÙNæ�×�Î�Ô�Ñ�Î

Ü�Ò�ÌhÖ�Ô�Ø�×¡Ô�ÙNÑ�Ù�Ý
×�Í�ÌºÑ�ÌhßkÜBÙ1Ú¡Ì�ÌhÚ¯×¡Ô�ÛlÎ�×¡Ì 
%(431ÿOM�� � %(431ÿ:M�NUâ��QPRD'('ÿOM�NUâ��TS�U]ÿ*(�� ÿ�âNâ �
ß'Í�ÌhÒ¡ÌVU3ÿ (��xØ^ÙNÒ�Ò¡Ì3Ú¯ÜBÙNÑ\Ö�Ú�×¡Ù�×¡Í�Ì�Î�Ó�Ó�Ù�ß�Ì3ÖlÌ^Ò�Ò¡Ù1Òhí �²ÑLÙNÒ¡é

ÖKÌhÒ¼×¡ÙlÙNæK×,Î�Ô�Ñ³Ò�ÌhØ^ÙNÐ1Ñ�Ô|×�Ô�Ù1ÑFß'Ô�×¡ÍuÛlÔ�Ñ©Ô�Û%Î�Ó@ÝiÎNÓ�Ú¡Ì�Ü\Ù<Ú¯Ô�×¡Ô�ÏNÌ3Ú
ÎNÑ©ÖFÛlÔ�Ñ�Ô�ÛlÎNÓ@ÝiÎ�Ó�Ú¯Ì�Ñ�ÌhÐ1Î�×¡Ô�ÏNÌhÚ*Î�×¼×�Í�Ì�Ú�Î�ÛlÌå×¡Ô�Û/Ì1ç�ß¼ÌåØhÎ�Ñ
è©Ú¡ÌºÚ¯ÌhÏNÌhÒ�ÎNÓBÏ1Ì^Ò�Ô|êBØ^Î�×�Ô�Ù1Ñ³Ú¯×¡ÌhÜ©Ú^í
ú*Í�ÌuÜ�Ò�ÙNÜBÙ1Ú¡ÌhÖCÎNØ�×�Ô�Ï1Ì³Ù1æKó�ÌhØ�×/Ò�ÌhØ^ÙNÐ1Ñ�Ô|×�Ô�Ù1ÑXÎ�Ó�ÐNÙ1Ò¡Ô�×¡Í©Û

ÛlÙ�ÏNÌ3Ú�×�Í�ÌåØhÎ�ÛlÌ^Ò,Î�×�Ù�×¡Í©Ì¹ÛlÙ1Ú¯×¼Ö�Ô�Ú�Ø�Ò�Ô�ÛlÔ�Ñ©Î�Ñ<×¼Ï<Ô�Ì^ß'ÜBÙNÔ�Ñ<×
ÙNÝ©×¡Í©Ì¼Í}ñ}ÜBÙ�×¡Í©ÌhÚ¡Ô�ÕhÌhÖ�ÙNæKó�Ì3Ø�×hí�à¼ñ�ÖKÙ1Ô�Ñ�ÐºÚ¡Ù¹ß¼Ì'Ø^ÎNÑ�Ì^ö}ÜBÌhØ�×
×�Ù¹Ï1Ì^Ò�Ô|Ý°ñå×¡Í©Ì�Í}ñ}Ü\ÙN×¡Í�Ì3Ú¯Ô�Õ^Ì3Ö�Ù1æKó�ÌhØ�×gß'Í�ÌhÑ�Ô�×�Ô�Ú�×¡Í©Ì¼Ø^ÙNÒ�Ò¡Ì3Ø�×
Ù1æKó�ÌhØ�×hí �¹Ñ¬×�Í�ÌuÙ�×�Í�Ì^ÒlÍ©ÎNÑ©Ö5çxß¼Ì³Ì^öKÜ\Ì3Ø�×/×¡ÙVÒ¡Ì¯ó�ÌhØ�×�×�Í�Ì
Í}ñ}Ü\ÙN×¡Í�Ì3Ú¯Ô�Õ^Ì3ÖºÙNæ�ó�ÌhØ�×�ß'Í�ÌhÑ�Ì^Ï1Ì^ÒgÔ|×�Ô�ÚgÑ�ÙN×�×�Í�Ì*Ø�ÙNÒ�Ò�ÌhØ�×�ÙNÑ�Ì1í
îdÛ�æ�Ô�ÐNè�Ô�×¡Ô�ÌhÚåÔ�Ña×�Í�Ì/Ö©Î�×�ÎNæ©ÎNÚ¡ÌNç@ß'Í�Ô�Ø,Í ØhÎ�Ñ�Ñ©Ù�×�æ\ÌlÚ¯Ù1Ó�Ï1ÌhÖ
æ}ñ�ÎfÚ¡Ô�Ñ©ÐNÓ�Ì��<Ï}Ô�Ì^ß#Ò�ÌhØ^ÙNÐNÑ©Ô|×�Ô�Ù1Ñ¬Ú¯ñKÚ¯×¡Ì^Û ÎNÒ¡Ì³Ì�öKÜ\Ì3Ø�×�ÌhÖ�×�Ù
æBÌ�Ú¡ÙNÓ�Ï�Î�æ�Ó�Ì[æ}ñå×¡Í�Ì¼Ü�Ò�ÙNÜBÙ1Ú¡ÌhÖºÎNÜ�Ü�Ò�Ù1ÎNØ,Í
ç3Ú¡Ô�Ñ\Ø�Ìx×�Í�Ì*Ú¡ÎNÓ�Ô�Ì^Ñ<×
Ï}Ô�Ì^ß'ÜBÙNÔ�Ñ1×,Ú
ÎNÒ¡Ì[Ú¡Ì^Ó�ÌhØ�×¡Ì3ÖºÒ¡ÌhÓ�Î�×¡Ô�ÏNÌ�×�Ù'×¡Í©Ì�Ù1æKó�ÌhØ�×�Ö�Î�×,Î�æ©Î1Ú¯Ì1í
îYÑ¬Î�×¯×�Ò�Î1Ø�×¡Ô�ÏNÌlÜ�Ò�ÙNÜBÌ^Ò¡×�ñfÙNÝ�×�Í�ÌLÜ�Ò�ÙNÜBÙ1Ú¡ÌhÖmÎNØ�×¡Ô�ÏNÌ%Ù1æKé

ó�Ì3Ø�×�Ò¡Ì3Ø�ÙNÐ1Ñ�Ô�×¡Ô�ÙNÑaÜ�Ò�ÙKØ�Ì3Ú¡ÚåÔ�Úd×�Í©Î�×�Ñ�ÙN×�Ù1Ñ�Ó�ñfø�üòÔ�Ñ�Ý°ÙNÒ�ÛlÎ�é
×�Ô�Ù1Ñþÿ:ÎaÚ¡Ô�Ñ�Ð1Ó�Ì%Ô�Û%Î�Ð1Ì��åæ�èK×/Î�Ó�Ú¯Ùaû1ü#Ô�Ñ�Ý°ÙNÒ�ÛlÎ�×¡Ô�ÙNÑVÙ�Ý*×�Í�Ì
Ú¯×�Î�×¡Ô�Ú�×�Ô�ØhÎ�ÓåÙNæKó�Ì3Ø�×uÒ¡ÌhÜ�Ò¡Ì3Ú¯ÌhÑ<×�Î�×�Ô�Ù1ÑëÔ�Ú�è©Ú¡ÌhÖ Ý°ÙNÒuÏNÌhÒ¡Ô�ê\ØhÎ�é
×�Ô�Ù1Ñ&í ú*Í©Î�×³Ô�ÛlÜ�Ó�Ô�ÌhÚ³×�Í©Î�×�Ì^Ò�Ò¡Ù1Ò�Ú%ÙNÝº×¡Í�ÌmÜ�Ò�ÙNÜBÙ1Ú¡ÌhÖëÎNÜKé
Ü�Ò�Ù1Î1Ø,ÍLÚ¯Í©ÙNè�Ó�Ö%æBÌ¹Ù1Ñ�Ó�ñlÜBÙ1Ú�Ú¯Ô�æ�Ó�ÌdæBÌ�×�ß¼Ì^ÌhÑLÙNæKó�Ì3Ø�×,Ú[ß'Í�Ô�Ø,Í
ÎNÒ¡Ì�ûNü �}Ø^ÙNÛlÜ©Î�×�Ô�æ©Ó�Ì1í
"��M� WYX hV�©�9��8;�?����� 
å���\��<3
:���
ú*Í�Ì*ÖKÌhÚ�Ø�Ò�Ô�æ\Ì3ÖºÌ�öKÜBÌ^Ò�Ô�ÛlÌ^Ñ<×gÔ�Úgæ©Î1Ú¯Ì3ÖºÙNÑº×�Í�Ì � ÙNÓ�è�Û�æ�Ô�Î

Ô�Û%Î�ÐNÌ¹Ö�Î�×,Î�æ©Î1Ú¯ÌYÙNÝ�âhãNã�ÙNæKó�Ì3Ø�×�Ú¹á �Nä=çKØ^ÙNÑ<×�ÎNÔ�Ñ�Ô�Ñ�Ð/ìNø�Ï}Ô�Ìhß*é
ÜBÙNÔ�Ñ<×�ÚgÝ°ÙNÒ�Ì3ÎNØ,Í�Ù1æKó�ÌhØ�×Yÿª×¡Í©ÌYÖ�Î�×,Î�æ©Î1Ú¯Ì¼Ø�ÙNÑ<×,Î�Ô�Ñ©Ú�Ø�Ù1Ó�Ù1Ò�Ô�Û/é
ÎNÐNÌhÚ�ß'Í�Ô�Ø,Í�ß¼ÌFØ^ÙNÑ}ÏNÌhÒ¯×�ÌhÖ ×¡ÙaÐ1Ò¡ÌhñmÚ�Ø^ÎNÓ�Ì%Ô�Û%Î�Ð1ÌhÚ���í )YÑ�é
Ý°Ù1Ò¯×�è�Ñ©Î�×�Ì^Ó�ñL×�Í�Ì�Ö�Î�×�Î�æ\ÎNÚ¡Ì�Ø^ÙNÑ<×�ÎNÔ�Ñ\Ú'ÙNÑ�Ó�ñFÙ1Ñ�Ì�Ò�Ù�×,Î�×¡Ô�ÙNÑ\Î�Ó
Ý°Ò�Ì^Ì3ÖKÙNÛ�ÿ°ß'Í©Ô�Ø,ÍLß¼Ìdß'Ô�Ó�ÓBØhÎ�Ó�Ó6;mÔ�ÑL×¡Í©ÌYÝ°ÙNÓ�Ó�Ù�ß'Ô�Ñ�Ð ��Ý°Ù1Ò[×�Í�Ì
Ù1æKó�ÌhØ�×�Úhígú*Í©Î�×[ÛlÌhÎNÑ©Ú�×�Í©Î�×�×¡Í�Ò�Ì^ÌYÜ\Î�Ò,Î�ÛlÌ�×�Ì^Ò�Ù�Ý5×�Í�ÌYÜBÙ1Ú¡Ì
Ì3Ú�×�Ô�Û%Î�×�Ô�Ù1Ñ ÿ°Ñ©ÎNÛlÌ^Ó�ñ =[ç ?«ÎNÑ©Ö " �FÎNÒ¡ÌzÑ©Ù�×�Ø^ÙNÑ©Ú¡Ô�ÖKÌ^Ò�ÌhÖ



Í�ÌhÒ¡Ì1íåú*Í©Ì�Ò�ÌhÎNÚ¡ÙNÑuÝ°Ù1Ò¹è\Ú¯Ô�Ñ�ÐL×�Í�ÌlÖ�Î�×,Î�æ©Î1Ú¯Ì�ß*ÎNÚY×¡Í©Î�×åß¼Ì
ØhÎ�Ñ³Ú¡Ô�Û�è�Ó�Î�×�ÌåØhÎ�ÛlÌ^Ò,ÎºÛlÙ�ÏNÌhÛ/ÌhÑ<×�Ú�æ<ñ � ×¡è�Ò�Ñ�Ô�Ñ�Ð ��×¡Í�Ì�Ù1æKé
ó�Ì3Ø�×[Ô�ÑlÝ°Ò¡Ù1Ñ<×xÙ�Ý@×¡Í�Ì¹Ø^Î�ÛlÌhÒ�Î©í�ú*Í�ÌhÒ¡Ì^Ý°ÙNÒ�ÌNç�ß¼ÌYØ^ÎNÑ%Ï]ÎNÓ�Ô�Ö�Î�×¡Ì
×�Í�Ì�Ü©Ò¡Ù1Ü\Ù<Ú¯Ì3ÖzÎ�Ó�ÐNÙNÒ�Ô�×¡Í�Û ß'Ô|×�Í�ÙNè�×�ÖKÌhÜ\ÌhÑ©ÖKÔ�Ñ�ÐFÙ1Ñaè�Ñ©Ø^Ì^Ò¡é
×,Î�Ô�Ñ1×�Ô�Ì3ÚxÙNÝ5ØhÎ�ÛlÌ^Ò,ÎåÛlÙ�ÏNÌ^ÛlÌhÑ1×[ÎNÑ©Ö%Ø^ÎNÓ�Ô�æ�Ò,Î�×�Ô�Ù1Ñ�ÿiÔ�ÑLÙ1Ò�Ö�Ì^Ò
×�ÙLÛlÙ�ÏNÌ�×¡Í©Ì�Ø^ÎNÛlÌ^Ò,ÎlÒ¡ÌhÓ�Î�×¡Ô�ÏNÌ�×¡ÙL×¡Í�Ì�ÙNæKó�Ì3Ø�×dß¼Ì�Í©Î]Ï1Ì�×¡Ù
ØhÎ�Ó�Ô�æ�Ò,Î�×�Ìå×¡Í�Ì�ØhÎ�ÛlÌ^Ò,Î�Î�×'Ó�Ì3ÎNÚ¯×'ÎNÜ�Ü�Ò�Ù]öKÔ�Û%Î�×�Ì^Ó�ñ#��í
-¹Î�Ó�ÝBÙNÝB×�Í�ÌYÔ�Û%Î�ÐNÌ3Ú'ÿ�â3ãNã �Vû�4 ��ÎNÒ¡Ì*è©Ú¡ÌhÖ%Î1ÚxÖ�Î�×�Î�æ\ÎNÚ¡ÌNí

ú*Í�ÌëÒ�Ì^Û%ÎNÔ�Ñ�Ô�Ñ�Ð«Í©Î�Ó�ÝzÎ�Ò�ÌUè\Ú¯Ì3Ö Î1Úm×¡ÌhÚ¯×¬Ô�ÛlÎNÐNÌ3Ú^íS$�Ù1Ò
Ì3ÎNØ,ÍþÙ�Ýå×¡Í�Ì Ö�Î�×,Î�æ©Î1Ú¯ÌuÔ�ÛlÎNÐNÌ3Úlß�ÌfØhÎ�Ó�Ø�è�Ó�Î�×�ÌzÎ �1üðÍ©Ô�Ú¯é
×�ÙNÐNÒ,Î�Û)ÙNÝx×¡Í�Ì�ê©Ò,Ú�× '�Î�è\Ú¡Ú¡Ô�ÎNÑfÖKÌhÒ¡Ô�Ï�Î�×¡Ô�ÏNÌ3ÚdÔ�Ñ D#�zÎNÑ©ÖaÔ�ÑZ �}Ö�Ô�Ò�ÌhØ�×¡Ô�ÙNÑ%Î�×x×�ß¼Ù�ÖKÔ�
@Ì^Ò�Ì^Ñ<×�Ú�Ø^Î�Ó�ÌhÚdÿ°Ñ©ÎNÛ/ÌhÓ�ñ�Ý°ÙNÒ " � ø � ãÎNÑ©Ö7" � � � ã���í��²ÑL×�Í�Ô�Ú¼Ü©ÎNÒ¯×�Ô�Ø^è�Ó�Î�Ò[Ì^öKÜ\ÌhÒ¡Ô�ÛlÌ^Ñ<×¼ß¼Ìdè\Ú¯Ì3ÖFÎÒ�ÌhÚ¡ÙNÓ�èK×¡Ô�ÙNÑ/Ù�Ý&û<ø¹Ø^Ì^Ó�Ó�ÚxÜ\ÌhÒ[Í�Ô�Ú�×�ÙNÐ1Ò�ÎNÛ Î�öKÔ�Úhí��{×[Ô�ÚxÔ�Ñ<×¡ÌhÒ¡Ì3Ú�×¡é
Ô�Ñ�Ð�×¡ÙuÑ�ÙN×¡Ì/×¡Í©Î�×�Ì^Ï1Ì^Ñ ×¡Í�Ù1è�ÐNÍ ×¡Í�Ì/×�Í�Ì^Ù1Ò¡Ì^×¡Ô�Ø^Î�Ó�Ñ}è�Û�æ\ÌhÒ
ÙNÝ@Í©Ô�Ú¯×¡Ù1ÐNÒ,Î�Û Ø^Ì^Ó�Ó�Ú[Ô�Ú�û1ø � ç}Ô�ÑLÎ]Ï1Ì^Ò,Î�ÐNÌ*Ù1Ñ�Ó�ñlø�û1ãNã�Ñ�Ù1Ñ�Õ^ÌhÒ¡Ù
Ø^Ì^Ó�Ó�ÚåÍ©Î]Ï1Ì�×¡ÙuæBÌlÒ¡ÌhÜ�Ò¡Ì3Ú¯ÌhÑ<×¡ÌhÖaÜ\ÌhÒåÍ©Ô�Ú¯×¡Ù1ÐNÒ,Î�ÛuíF$�Ù1ÒåÌ3ÎNØ,Í
Ù1æKó�ÌhØ�×Fß�ÌfÍ©Î]ÏNÌaØhÎ�Ó�Ø�è�Ó�Î�×�ÌhÖC×¡Í�Ì ÛlÙ1Ú¯×³Î�Ñ©ÖU×�Í�ÌfÚ¡ÌhØ^ÙNÑ©Ö
ÛlÙ1Ú¯×YÖKÔ�Ú¡Ø^Ò¡Ô�ÛlÔ�Ñ©ÎNÑ<×*Ï}Ô�Ì^ß'ÜBÙNÔ�Ñ<×hí
ÏNÌ^Ò�Ô�ê\Ø^Î�×¡Ô�ÙNÑ³Ú¯×¡ÌhÜ©Ú Ò¡Ì3Ø�ÙNÐ1Ñ�Ô�×¡Ô�ÙNÑ Ñ}è�Û�æBÌ^Ò'ÙNÝgÌhÒ¡Ò�ÙNÒ,Ú

ã &Nô©í ø1ø
� 4 �
â &�&©í ã1ô � ûNû
ø &�&©í &}ì � â

úgÎ�æ�Ó�Ìdâ 

õ�öKÜBÌ^Ò�Ô�ÛlÌhÑ1×,Î�Ó1Ò¡Ì3Ú¯è�Ó�×�Ú�ÙNÑ�×�Í�Ì � ÙNÓ�è�Û�æ�Ô�Î'Ô�Û%Î�ÐNÌ3Ú
Ö�Î�×�ÎNæ©ÎNÚ¡Ì¹ÙNÝ¼â3ãNã/ûNüdé=Ù1æKó�ÌhØ�×�Úhí�$�ÙNÒYØ^ÙNÛlÛlÌ^Ñ<×�Ú'Ú¡Ì^Ì�×�Ì�ö}×hí
úgÎ�æ�Ó�ÌUâ Ú¡Í�Ù�ßYÚFÒ�ÌhÚ¡è�Ó�×�Ú�ß'Í�Ô�Ø,ÍQß¼Ì Ù1æK×�ÎNÔ�Ñ©ÌhÖ æ}ñþ×�Í�Ì

ÎNÜ�Ü�Ó�Ô�ØhÎ�×¡Ô�ÙNÑ�Ù�Ýg×¡Í©Ì�ÎNØ�×¡Ô�ÏNÌ�ÙNæKó�Ì3Ø�×YÒ�ÌhØ^ÙNÐNÑ©Ô|×�Ô�Ù1Ñ�ÎNÓ�Ð1ÙNÒ�Ô|×�Í�Û
Ô�Ñ<×¡Ò�Ù}Ö�è©Ø�Ì3ÖXÎ�æBÙ�ÏNÌ1í �²ÑCÙNÒ,ÖKÌ^Ò�×¡ÙmÛ%Î�ùNÌF×¡Í�Ì�Ò�ÌhØ�Ù1ÐNÑ�Ô�×¡Ô�ÙNÑ
×,ÎNÚ¡ù%Û/Ù1Ò¡Ì�ÖKÔ��LØ�è�Ó�×hçKß¼ÌåØ,Í©Ù<Ù<Ú¯Ì�Î�Ñ³Ô�Û%ÎNÐNÌåÒ¡ÌhÐNÔ�ÙNÑLÙNÝ%�1ã �
ÙNÝgÎ�×¡ÌhÚ¯×YÔ�ÛlÎNÐNÌ�ÎNÚ¼Ó�Ù}ØhÎ�Ó@Ò�Ì^ÐNÔ�ÙNÑ ��� �lÝ°Ù1Ò�×�Í�ÌºØ^ÎNÓ�Ø^è�Ó�Î�×¡Ô�ÙNÑ
ÙNÝ�×�Í�ÌºÜ�Ò�ÙNæ©ÎNæ�Ô�Ó�Ô�×¡Ô�ÌhÚ � ÿ 143���( 3 
 ��������íxËëÔ�×¡Í�Ù1èK×dè©Ú¡Ô�Ñ©ÐlÎNÑ}ñÏ1Ì^Ò�Ô|ê\ØhÎ�×�Ô�Ù1Ñ¬ÿªê©Ò,Ú�×�Ó�Ô�Ñ�Ì/Ù�Ý[×¡Í�Ì/×�ÎNæ�Ó�Ì��dß�Ì�ÙNæK×,Î�Ô�Ñi4 �³ÛlÔ�Ú¯é
Ø^Ó�Î1Ú¡Ú¡Ô|êBØ^Î�×�Ô�Ù1Ñ©ÚåÙ�Ý¼×¡Í�ÌLû�4Nã1ãL×�ÌhÚ¯×�Ô�Û%Î�Ð1ÌhÚhíLà¼ñaè©Ú¡Ô�Ñ�ÐzÙ1Ñ�Ì
Ï1Ì^Ò�Ô|ê\ØhÎ�×�Ô�Ù1Ñ/Ú¯×¡ÌhÜl×¡Í�ÌYÑ}è�Û�æ\ÌhÒxÙ�Ý5ÛlÔ�Ú¡Ø^Ó�Î1Ú¡Ú¡Ô|êBØ^Î�×�Ô�Ù1Ñ©Ú�Ô�Ú�Ò¡Ì^é
ÖKè\Ø�ÌhÖm×�ÙfûNû©í³à¼ñfè\Ú¯Ô�Ñ�Ðz×�ß¼ÙzÏNÌhÒ¡Ô�ê\Ø^Î�×¡Ô�ÙNÑVÚ�×�Ì^Ü©Ú�ß�ÌFØhÎ�Ñ
Ò�ÌhÚ¡ÙNÓ�ÏNÌdÎNÓ�Ó@Î�Û�æ�Ô�ÐNè�Ô�×¡Ô�ÌhÚ�æ�èK×*ÙNÑ�Ì1í�ú*Í�ÌhÚ¡ÌdÒ�ÌhÚ¡è�Ó�×�Ú�Ï]ÎNÓ�Ô�Ö�Î�×¡Ì
×�Í�Ì�ÎNÜ�Ü�Ó�Ô�ØhÎ�æ�Ô�Ó�Ô�×�ñ�Ù�ÝK×�Í�Ì[Ü�Ò�ÙNÜBÙ1Ú¡ÌhÖºÎ1Ø�×�Ô�Ï1ÌxÒ¡Ì3Ø�Ù1ÐNÑ�Ô�×¡Ô�ÙNÑ�ÎNÜKé
Ü�Ò�Ù1Î1Ø,Í&í³ÿ:üdè©Ò¡Ô�Ñ�Ð�×¡Í�ÌlÏ1Ì^Ò�Ô|ê\ØhÎ�×�Ô�Ù1Ñ Ú¯×¡Ì^Ü\Ú�ß�ÌlÎ�Ó�Ó�Ù�ß¼ÌhÖ Î�Ñ
ÌhÒ¡Ò�ÙNÒ�U]ÿ8; �¼Ù�Ý�è�Ü³×¡Ùzâhã@� ��í

$gÔ�ÐNè�Ò�Ìaû#
aú*Í�Ì �mÙNæKó�Ì3Ø�×�Úlß'Í©Ô�Ø,Í ÎNÒ¡ÌzØ�Ù1ÑKÝ°è©Ú¡ÌhÖUæ}ñ¬×�Í�Ì
Ò�ÌhØ^ÙNÐNÑ©Ô|×�Ô�Ù1Ñ³Î�Ó�ÐNÙ1Ò¡Ô�×¡Í©Û ß'Ô|×�ÍuÙNÑ�Ì�ÏNÌhÒ¡Ô�ê\ØhÎ�×¡Ô�ÙNÑ\Ú¼Ú¯×¡ÌhÜ
�{×lÔ�ÚlÔ�Ñ<×¡ÌhÒ¡Ì3Ú�×�Ô�Ñ�Ð ×¡ÙmÑ�ÙN×¡Ì³×¡Í©Î�×%ÎNÓ�Ó*ÛlÔ�Ú¡Ø^Ó�Î1Ú¡Ú¡Ô|êBØ^Î�×�Ô�Ù1Ñ©Ú

Ü�Ò�ÙKÖKè©Ø^ÌhÖlß'Ô�×¡ÍLÙ1Ñ�ÌdÏ1Ì^Ò�Ô|ê\ØhÎ�×�Ô�Ù1ÑlÚ¯×¡ÌhÜFÎ�Ò�ÌYûNü«Ø�Ù1Ñ©Ú¡Ô�Ú¯×¡ÌhÑ1×3í$gÔ�ÐNè�Ò�Ì�û%Ú¡Í�Ù�ßYÚ*×¡Í©Ì�ê©Ï1Ì�ÙNæKó�Ì3Ø�×,Ú'ß'Í�Ô�Ø,ÍaÍ©Î]ÏNÌºæBÌ^ÌhÑaØ�Ù1ÑKé
Ý°Ù1è�Ñ©ÖKÌ3Ö5í �zÙ1Ú¯×[Ì^Ò�Ò�ÙNÒ,Ú¼ÿ=ø�ûºÙNÝ@û1û ��ÎNÒ¡Ì'Û%Î1ÖKÌ'æ\Ì^×�ß�ÌhÌ^Ñl×�Í�Ì
Ó�ÎNÚ¯×L×�ß¼Ù�ÙNæKó�Ì3Ø�×�Úfÿ°ß'Í�Ô�Ø,ÍQØ^ÎNÑþæ\ÌmÖKÔ�Ú¯×¡Ô�Ñ�Ð1è�Ô�Ú¡Í�Ì3ÖþÔ�Ñþ×�Í�Ì
Ù1Ò¡Ô�ÐNÔ�Ñ©Î�ÓgÖ�Î�×,Î�æ©Î1Ú¯Ì�æ<ñ�×�Í�Ì^Ô�ÒºØ�ÙNÓ�ÙNÒ���íåîYÓ�Ógê©ÏNÌ�ÙNæKó�Ì3Ø�×�ÚåÎ�Ò�Ì
û1ü#Ø�ÙNÑ\Ú¯Ô�Ú�×�Ì^Ñ<×�æ\Ì3Ø^Î�è\Ú¯Ì/×¡Í©Ì^ñfÎNÒ¡ÌlÎ�Ó�ÓxØ�è�æBÙNÔ�Ö�Úhí�ËmÌlÛ%Î]ñ

ÖKÔ�Ú�Ø�Ò�Ô�ÛlÔ�Ñ©Î�×�Ìº×¡Í�Ì3Ú¯Ì�ÙNæKó�Ì3Ø�×,Údæ}ñ�è©Ú¯Ô�Ñ�Ð�Ø�ÙNÓ�ÙNÒ¹Ô�Ñ�Ý°ÙNÒ�ÛlÎ�×¡Ô�ÙNÑ
Ù1Ò�ÙN×¡Í�ÌhÒ*ÎNÜ�Ü�Ò�ÙNÜ�Ò�Ô�Î�×¡ÌdÛ/Ì3ÎNÚ¡è�Ò�Ì^ÛlÌ^Ñ<×�Ï1ÌhØ�×¡ÙNÒ,Úåÿ°ß'Í�Ô�Ø,Í³ØhÎ�Ñ
æBÌ ÌhÏ�Î�Ó�è©Î�×�ÌhÖëæ}ñU×¡Í�Ì ×¡Ò,Î�Ñ\Ú¯Ô�ÑKÝ°ÙNÒ�Û%Î�×�Ô�Ù1ÑëÔ�Ñ<×¡Ò�ÙKÖKè©Ø^ÌhÖ Ô�Ñ
Ú¡ÌhØ�×¡Ô�ÙNÑuû�í û ��í�ú*Í�Ì�Ù1Ñ�Ó�ñFÛ/Ô�Ú�Ø�Ó�ÎNÚ�Ú¯Ô�ê\Ø^Î�×¡Ô�ÙNÑ³ÙNæK×,Î�Ô�Ñ�ÌhÖ�ß'Ô�×¡Í
×�ß¼ÙºÏNÌhÒ¡Ô�ê\Ø^Î�×¡Ô�ÙNÑlÚ�×�Ì^Ü©Ú[Ô�Ú[æ\Ì^×�ß�ÌhÌ^Ñl×�Í�ÌYÓ�ÎNÚ¯×�×�ß�ÙºÙ1æKó�ÌhØ�×[Ù�Ý
ê©Ð1è�Ò�Ìåû©í
� � Æ[Ã¹É �¯È �}Ê¯Æ[Ã
ú*Í�Ô�Ú�ÎNÒ¯×�Ô�Ø^Ó�Ì'ÛlÙN×¡Ô�Ï]Î�×¡Ì3Ú�×¡Í©Ì¹Ú¯×�Î�×�Ô�Ú¯×¡Ô�Ø^ÎNÓ©Ò�Ì^Ü�Ò�ÌhÚ¡Ì^Ñ<×,Î�×¡Ô�ÙNÑ

ÙNÝ¼ûNü Ù1æKó�ÌhØ�×�Úåæ}ñfÎuØ�Ù1Ó�Ó�ÌhØ�×¡Ô�ÙNÑfÙNÝ�Û�è�Ó|×�Ô�Ö�Ô�ÛlÌ^Ñ\Ú¯Ô�ÙNÑ©ÎNÓ�Ò¡Ì^é
Ø^Ì^ÜK×�Ô�Ï1Ì³ê\Ì^Ó�ÖXÍ�Ô�Ú¯×¡ÙNÐ1Ò�ÎNÛ%Ú^íþõ[Î1Ø,ÍXÍ�Ô�Ú�×�ÙNÐ1Ò�ÎNÛ Ò¡ÌhÜ�Ò¡Ì3Ú¯ÌhÑ<×�Ú
ÎNÑfÎ�Ü�ÜBÌhÎNÒ�ÎNÑ©Ø�ÌºÙNÝx×¡Í©Ì�ÙNæ�ó�ÌhØ�×3íåà*Î1Ú¯Ì3ÖzÙNÑfÚ¡è©Ø,ÍfÎ³Ú�×,Î�×�Ô�Ú¯é
×�Ô�ØhÎ�Ó©Ò�Ì^Ü©Ò¡Ì3Ú¯ÌhÑ1×,Î�×�Ô�Ù1Ñ&ç�ÙNæ�ó�ÌhØ�×xÒ�ÌhØ^ÙNÐ1Ñ�Ô|×�Ô�Ù1ÑlÔ�Ú[Ì�öKÜ�Ò�ÌhÚ�Ú¯Ì3Ö/Î1Ú
×�Í�Ìl×¡Ò,Î�Ñ©Ú¡ÛlÔ�Ú�Ú¡Ô�Ù1ÑfÙ�Ý*Ô�ÑKÝ°ÙNÒ�Û%Î�×¡Ô�ÙNÑ ×¡Í©Ò¡Ù1è�ÐNÍVÎzØ�Ù1Û/Û�è�Ñ�Ô�é
ØhÎ�×¡Ô�ÙNÑLØ,Í\Î�Ñ�Ñ�ÌhÓ:í�ú*Í�Ô�Ú�ÎNÑ©Î�Ó�ÙNÐ1ñ�ÜBÌ^Ò�ÛlÔ|×,Úx×�Ù�Î�Ü©Ü�Ó�ñ%Ú¡Ì^Ï1Ì^Ò,Î�Ó
Ø^ÙNÑ©Ø^Ì^ÜK×,ÚdÙNÝ[Ô�Ñ�Ý°ÙNÒ�ÛlÎ�×¡Ô�ÙNÑf×¡Í�ÌhÙNÒ�ñ³×�Ù³Ù1æKó�ÌhØ�×¹Ò�ÌhØ^ÙNÐNÑ©Ô|×�Ô�Ù1Ñ 

×�Í�ÌfÎ]ÏNÌhÒ�ÎNÐNÌ³Ô�ÑKÝ°Ù1Ò¡Û%Î�×¡Ô�ÙNÑþÙ�ÝºÌhÎ1Ø,ÍþÓ�ÙKØ^ÎNÓdØ,Í©ÎNÒ�Î1Ø�×¡ÌhÒ¡Ô�Ú¯×¡Ô�Ø�ç
×�Í�ÌºÙ�ÏNÌhÒ�ÎNÓ�ÓBè�Ñ©Ø^Ì^Ò¡×�Î�Ô�Ñ<×�ñLÙ�Ýg×¡Í©ÌºÒ¡Ì3Ø�ÙNÐ1Ñ�Ô�×¡Ô�ÙNÑ�Ü�Ò¡ÙKØ^ÌhÚ�Ú¼ÎNÑ©Ö
×�Í�Ì�Î]ÏNÌhÒ�ÎNÐNÌYÌhÒ¡Ò�ÙNÒ*Ù�Ýg×¡Í©ÌºÒ¡Ì3Ø�ÙNÐ1Ñ�Ô�×¡Ô�ÙNÑFÜ©Ò¡ÙKØ�Ì3Ú¡Úhí
à*ÎNÚ¡ÌhÖzÙ1Ñz×¡Í©Ì/ÎNÑ©Î�Ó�ÙNÐ1ñ³æBÌ�×�ß¼Ì^ÌhÑz×¡Í�Ì�×¡Ò,Î�Ñ\Ú¯ÛlÔ�Ú¡Ú¡Ô�Ù1ÑzÙ�Ý

Ô�ÑKÝ°ÙNÒ�Û%Î�×�Ô�Ù1Ñ%×¡Í�Ò�ÙNè©ÐNÍFÎ/Ø,Í©Î�Ñ©Ñ�Ì^Ó5Î�Ñ\ÖLÙNæ�ó�ÌhØ�×¼Ò¡Ì3Ø�Ù1ÐNÑ�Ô�×¡Ô�ÙNÑ
ß¼ÌfØ^ÎNÑQØ^ÎNÓ�Ø^è�Ó�Î�×¡Ìa×¡Í�ÌC�:�¡�������ª�h®�����­l���:�i���CÙNÝº×¡Í�Ì Ò¡Ì3Ø�Ù1Ð�é
Ñ�Ô�×¡Ô�ÙNÑ«Ü�Ò�ÙKØ�ÌhÚ�Úhí õ�öKÜBÌ^Ò�Ô�ÛlÌ^Ñ<×,Ú�Ú¡Í�Ù�ß)×�Í�Ì¬Î�Ü�Ü©Ó�Ô�Ø^ÎNæ�Ô�Ó�Ô�×�ñ
ÙNÝg×�Ò�ÎNÑ©Ú¡Ô�ÑKÝ°Ù1Ò¡Û%Î�×¡Ô�ÙNÑ³Ý°ÙNÒY×�Í�Ì+�<è©ÎNÑ1×�Ô|×,Î�×�Ô�Ï1Ì�Ì^Ï�Î�Ó�è©Î�×¡Ô�ÙNÑuÙ�Ý
ÛlÌhÎ1Ú¯è©Ò¡ÌhÛ/ÌhÑ<×lÿiÙNÒåÝ°ÌhÎ�×¡è�Ò�Ì��åÚ¡Ì�×�ÚhílîòÚ¡ÌhØ^ÙNÑ©ÖmÎ�Ü©Ü�Ó�Ô�Ø^Î�×¡Ô�ÙNÑ
ÙNÝ�×¡Í�Ìm×�Ò�ÎNÑ©Ú¯Ô�ÑKÝ°Ù1Ò¡Û%Î�×�Ô�Ù1ÑëÔ�Ú�×�Í�ÌVÖKÌ�×�Ì^Ò�Û/Ô�Ñ©Î�×¡Ô�ÙNÑQÙNÝ�×�Í�Ì
ÛlÙ1Ú¯×¹ÖKÔ�Ú�Ø�Ò�Ô�ÛlÔ�Ñ©Î�Ñ<×¹Ï}Ô�Ì^ß'ÜBÙNÔ�Ñ<×�ÚYÙNÝ[Î�ÑaÙ1æKó�ÌhØ�×hídà*Î1Ú¯Ì3ÖuÙNÑ
Ú¡è©Ø,ÍfÏ}Ô�Ì^ß'ÜBÙNÔ�Ñ<×�Ú¹×¡Í�ÌLÎNÒ¯×�Ô�Ø^Ó�ÌlÖKÌ^ê©Ñ�ÌhÚ�ÎNÑmÎ1Ø�×¡Ô�ÏNÌ/Ò�ÌhØ�Ù1ÐNÑ�Ô�é
×�Ô�Ù1ÑýÎNÓ�Ð1ÙNÒ�Ô|×�Í�Û ß'Í�Ô�Ø,ÍýÔ�ÚaÎNæ�Ó�ÌV×¡ÙëÒ�ÌhÚ¡ÙNÓ�ÏNÌVÎ�Û�æ©Ô�Ð1è�Ô|×�Ô�Ì3Ú
ß'Í�Ô�Ø,ÍQÎNÒ¡Ì Ô�Ñ�Í©Ì^Ò�Ì^Ñ<×�Ô�ÑkÎCÚ¯Ô�Ñ�Ð1Ó�Ì �<Ï}Ô�Ìhß)Ò¡Ì3Ø�ÙNÐ1Ñ�Ô�×¡Ô�ÙNÑQÎNÜKé
Ü�Ò�Ù1Î1Ø,Í&íFú*Í�Ô�Ú�ÎNÓ�Ð1ÙNÒ�Ô|×�Í�ÛTÔ�Ñ©Ø�Ù1Ò¡ÜBÙNÒ,Î�×�ÌhÚ�ûNü Ô�Ñ�Ý°ÙNÒ�ÛlÎ�×¡Ô�ÙNÑ
ÙNÝd×¡Í©Ì�Ù1æKó�ÌhØ�×�ÚlÌhÑ1×�Ô�Ò�Ì^Ó�ñ�æ©Î1Ú¯Ì3ÖXÙ1ÑþøNü)Ô�Û%Î�Ð1Ì³ÛlÌ3ÎNÚ¡è�Ò¡Ì^é
ÛlÌ^Ñ<×,Ú*Ù�Ýg×¡Í�ÌºÙ1æKó�ÌhØ�×hí
� " *�"&Å#"�ÃdÉ	"%�
� ���	��
 �

����������	������������
 ��
! "�#��$&%(')�*
+�-,#�+���.%(/&0)�1���#��2�%��+'�3

%(4(�.������5#$&�76�$ 4(�.�(%8
:9*;"<>=@?*�.A�BDCFE�G H)C��@IJC)K)L�?M�.C)C��)

� NO�QP�
!��')���#��0)0)���R���#�S�R
!TU/&���	���#�*
7VW4��O4�/&%X4�/&Y.��$M$&�8���(�#/&�#0#?Z$&'WY.��$ [

/&\8�O4(/&')�]�����>/&�#���F4�/ 6�Y.�O4(/&')�^'�3_')5�`X��Y�4(%8
bac�^=�d-d"e_?f�.C)C)g�

� AO�QP�
 hb
�i]2#����jk���#�k �
)lZ/&%�%(�.�(�	���#�*?O�.��/ 4�')�(%8
_m-n@o)p+n.qsr�tDuv=�w�xOyFr�t{z

yFwZu�n|t}w~dMo)p"�Z�Jqcn8r]e_t{�@t}oFw�
bi]ac���b����%�%.?��.C)C)N�

� ���>V!
  k
�TU���#�)?�V!
 �|
�T"�.jW���.?f�������R
�i]2#�@��%(�F
k��')$&2#�k5#/���')5�`X��Y�4

/&�	��0)�k$&/&5#�����(j�B}Y�')/&$ [@�.K)KFE@
+����Y@,#�#/&Y.��$:�����Z')�(4k�v�7�-VW[cK)K)LO[�C)L�?
�v')$&2��|5#/����U�#/ �F���(%�/ 4cjF?f�.C)C)L�


� gO�Q�|
"�_')���O4����#���R
 ��
7�b/&Y8���(�*
���$&2#%X4����XIW5#��%������#�(')5���5#/&$&/ 4cj
��'J�#��$v�����#$&/&����4�'S/&�	��0)������%X4�')���O4�/&')�����#�~Y�')���#�(��%�%�/&')��
^ac�
=)d*;7���#9v?f�.C)C��#


� LO���-
 i�
��-�.\.��
�;"w]=@w�qsrXo.�F��u8qst}o)w�qcok=@w8��o)r�p|yFqDtDo)w��Zn@o)r��)
b�"'.�F�.�
�:2#5#$&/&Y.�O4(/&')�#%8?�TU�����b')�� Z?f�.C)C��#


� ¡8�Q¢"
fVWY@,#/&��$&�)
�£�¤}¥.n@u.q-r(n�u@o@¦)w�t}qDtDo)w~����t}wJ¦]p|�J§ qst}�)t}p|n8w��@t}o)wZyF§brXn8z
u@n(�Zqst{x�n*¨:n8§ �
©Jt{�@qco�¦FrXy)p|�@
��:,���4(,#��%�/&%8?�a@
 T�
 �_
�ª"�(���#')5#$&�)?#�.C)CF¡J

�:�#0)$&/&%(,�4(�@���#%($��O4�/&')��


� HO�Q¢"
�VJY@,#/&��$&�k���#�SP#
 h:
�����'8��$&��jF
��:��')5#��5#/&$&/&%(4(/&YR')5�`X�.Y�4
�(��Y.')0)��/ [
4�/&')�]2�%�/&�#0��k2#$ 4�/&��/&���.��%�/&')����$!����Y�����4�/ �F�R6���$&�],#/&%X4�')0)������%8
bac�
=)d*9�«�¬ ­�®.¯|eZo)§&° ±�?#����0)��%Ug)K8IJg��#?��.C)C)L�


� CO�>�7
�VWY@,#��/&�S���#�S�

�i]'),#�8
7��')�|5#/&�#/&��0�0)���.jW�)��$&2#�k/&�W������/����F4�%
�U/ 4(,|$&'WY.��$�Y�')�#%(4(�@��/&�F4�%M3D')�M')5�`X��Y�4:�(�.Y�')0)�#/ 4(/&')�*
Zac��d"e�9�«"?FC)L�


� �.KO�Qi�
 P�
"VW�v��/&����������
 ��
�¢v��$&$�������
²�v')$&')�>/&�#�#��³�/&��0#
´=@µ!d7e�?
¡JB(�8E@G&�)�@IJA)N�?_�.C)C��)



