
���������
	��������������������������������	 ��!"�#� �$�������&%'���&��	���! ()�&%+*,�-�.�/���&��	���! �#�0���+�1����!"�#�0�)�
�/�32������54

687:9�;"<=;�9�>�?@5>�A�B�CDFE=G�?@IH0?7:>&J�K�9�7:L

M$NPORQTS�UWV8X�UZYW[]\W^�^�_a` bRUZSacedfU D�gRh Yicejk\Zl�[�\W^�^�^

mon0pWqsrTt#u�q

v�w h#h Q�dfUyxfz B xPxfz5U{c C x|UZ}�UZYid B YiU B dfdfce} C U D c~`�c+` D `�Y B�CD Q�V�S B Yic B X#j�UWd)�Z�]���
��x B3� c C }�S B j w UWd�c C xfz5U w C c�x
c C x|UZYfS B j:��[��Rzc��izFd|UZYfS�U B d B�C U C S�c�YfQ C V�U C xZ`���z#ced'U C S�c�YfQ C V�U C x D U�� C UWd B Y B�CD Q�V�� B j � �W���#����� B j�j�U D
B b���bR�����Rzce��z&[��RzU C
B x���[�V�QsS�UWdPQ C U�d|x|U h x|QFxfz5UyY�c�}�z1x�� c�xfz h YfQ�X B X#c�jec�x�¡¢�]��[ B�CD Q C U�dfx|U h x|Q
xfz5U8jeUZ£:x�� c�xfz h YfQ�X B X¤cejec�x-¡�\¦¥F� � ` v Q�j�Q�V�Q C �§\W^�¨3©�� D UZx|UZYiV�c C U D xfz5U B jeV�Q�dfx§ª�d w YfU B df¡aV h x|Q�xfce�«d h UZU Dy¬�
�+®'Y B x|U¯Q�£0UWdf� B3h UT� Q�£ B b���bR��` v�w X#d|UW° w U C x���Q�Y ��h YfQTSac D U D jeceV�c�x�xfz5UZQ�YfUWV�d�£�Q�Y�xfz5U±b���bR�"�W���¤��`��FU
YfUZS�c�UZ�²c C xfzced B Yfxfce�Zj�U'YfUW��U C x¦YfUWd w jexfd�Q C xfz5U B d|¡�V h x|Q�xfc��Zd Q�£0xfz5U h YfQ�X B X¤cejec�x-¡=Q�£0Y B YfU¯UZS�U C xfd¦Q�£�xfz5U'£�Q�YiV
³ �����´Tµ·¶�¸±�RQ�Y ³±¹ �����5´Tµ
¶º¸¯��[�c C xfz5U»dfc�x w B xfc�Q C �Rz5UZYfU ³ �����´Tµ
¶º¸±�.¥�¼��½«¾ l�`«¿�x x w Y C d'Q w x'xfz B x

xfz5U8b��"b �·U�À5zc�X#cexfd B �Rc D U¯Y B�C }�U8Q�£ C Q C ª+x|Yic�S�c B j�X�UWz B S�c�Q�YW[ B�CD�D cÂÁ�UZYiU C x¦YfUZ}�c�V�UWd B YfU h Q�dfdic�X#j�U�`

Ã�?ÄÆÅÇJ�@&È]É�Ê b B�CD Q�VË� B j � c C Y B�CD Q�VÌU C S�c�YfQ C V�U C xZ[#j B Yi}�U D UZSac B xfc�Q C dZ`
g'Í v �§\W^�^�\s�Rd w X5Î§UW��x��Zj B didfcÂ�¤� B xfc�Q C dZÏ�Ð3l�Ñ\W©a[ÒÐ3l�Ó�\Zl�[Ò_�M�Ô�N�N5[ÒÐ3l1Ñ�_3l�`
Õ~Ö]×§ØTÙ|Ú�ÛiÜ�Ý¯ÞiÙ+ßT×§à�ÞiÙ+á�â§ã§ä�å�æ"ç�×�è+é�á�ê�ä]ëWÙ~è�Þiã~ã~×«ìT×§ã±ífîZÚ�ïñð$êTá�í§òñóWä�í§ôñóñõ�ò�ç�×�è+é�á�ê�ä0ök÷ø]Ý¯ù0ú0û Ú#ø0×§ã~×§Þiè+â�ß)Ø3Þfè~Ù+áüÞié�é�ý

ã~ð$ØTØ�Û�è~Ù+×|ìRþZýRÙ+ßT×�ëWÿ�á�ã~ã�úkÞfÙ+áÒÛ�ê3Þié�ëWâ§á�×§ê$â§×kÜ ÛñðTê3ì$ÞfÙ+á�Ûñê¯ðTê3ìT×-è � è�Þ�êZÙ���õ�õ�ô��Wô��ñó	�Zí��sÚ
 Ö]×§Ø3Þfè~Ù+à¦×§êZÙ&Û�Ü#÷é�×§â�Ù~è+á�â|Þ�é�÷#ê � á�ê$×§×-è+áÒê � ä3åa×§â�ß$ê$á�Û�ê����ã�è�Þ�×�é��êTã�Ù+á Ù+ðTÙ+×kÛiÜ#åa×§â�ß$ê$Û�é�Û � ýZä��kÞiá Ü�Þ¦ò�õiôñô�ôsä�~ëWø]ù0÷��Úsø0×§ã~×§Þiè+â�ß
Ø3Þfè~Ù+áÒÞ�é�é ý'ã~ðTØ$Ø�Û�è~Ù+×§ì'þZýRÞ�æ�ë���:ã�è�Þ�×§é�ç&ë�� � è�Þ�êZÙ|Ú

\



� ������� �"!$#&%'� ()�*�
¿ C xfz#ced'YfUZSaceUZ�«[�� U���Q C dic D UZY±j B Yf}�U D UZS�c B xfc�Q C d'£�YfQ�V xfz5U�j B �ÇQ�£�j B Yf}�U C w V8X�UZYid £�Q�Y BoC U B YfUWd|x§ª C UWc�}�z�X�Q�Y
Y B�CD Q�VË� B j � Q C,+-+ �Rc�xfzydfcex|U�ª D U h U CD U C x¦x|Y B�C dfc�xfceQ C�h YfQ�X B X#cej�c�xfc�UWdZ`

. UZx0/ ®21 l43W\65�7 7�['j�UZxo� ® �:��8+�98;: 7 7 ¶</ X�U B ��Q�jej�UW��xfc�Q C Q�£�Y B�CD Q�V S B Yic B X#j�UWd��Rzc��iz"d|UZYfS�U B d B�C
U C Sac�YiQ C V�U C xZ`��FU=��Yic�x|U>=o£:Q�Y*=@?T`BA UZYfU B�C#D xfz5YfQ w }�z5Q w xZ[��U«Q�V�c�x��I£:YiQ�VËxfz5U B Yi} w V�U C x�Q�£k£ w C ��xfc�Q C d
c�£ C QP��Q C £ w dfc�Q C Q��Z� w YidW`��FU D U C Q�x|U8X�¡DC»ÏB/·¼E/�xfz5U«dfzc�£�x¦Q C /'[5}�ceS�U C X�¡ �FC3�����;G§��®/� �;G�H�\s��`

Ó5Q�Y�UZS�UZYi¡��#ÀaU D ��[5j�UZx¦��®Ç�������-�@IKJ'X�U'xfzU Í�B Y � QTSy�iz B c C Q CL+M+ d|x B Yfxfc C } B xR�$JR®�l�[5�Rc�xfzox|Y B�C dic�xfc�Q C
h YfQ�X B X#cejec�xfceUWd

³¯¹ �����ON A ®QPSR�����®"�&��® TUV UW �0� c�£'P�®"�SH�\
\¦¥F�]� c�£'P�®"��¥I\
l Q�xfz5UZYf�Rc�d|U X �§\s�

. UZxZY�X�U B d|x B xfceQ CB Yf¡�[UZYf}�Q D ce� h YfQ�X B X#cejec�x-¡�V�U B d w YiU'Q C /¯`�¿ C xfz5U h#B Yixfce� w j B Y¦� B d|U±xfz B xZYoced B=h YfQ D w ��x
V�U B d w YfU�[���U D U C Q�x|U c�xfd�V B Yf}�c CB j5Xa¡$[�[ B�CD �RYic�x|U\YP®][^7 7�`��FU D U C Q�x|URXa¡»��_a`cb'®/�'_a`cba�;Y��Ïü®�V�c C ��d�Ïd�¶Çd w hh Y J �{�Rz5UZYfU0Y J D U C Q�x|UWdPxfz5U�V B Yi}�c CB j¦Q�£>Y�[�� _fehg ®�� _fehg �;Y��Ïü® V B À���d²ÏZd�¶ d w hh Y J ��[= 8 ®i= 8 �:���'Ïü® �§\'¥º� 8 �|´s� 8 3\G ¶ +M+ [ B�CD j�UZx�= _fehg ®j= _fehg �;Y�¯Ïü® �§\R¥ � _a`cb �|´s� _a`cb `«�FU���Yic�x|U�[�£�Q�Y B�C ¡
£ w C ��xfc�Q Clk Q�£]xfz5U«U C SaceYfQ C V�U C xZ[nm kpo ®rq k �:���9Y&�Fs�����`
��z5YiQ w }�z5Q w x�xfz#ced h¤B3h UZYs[#��U=� B jej B�h YfQ�X B X#c�jec�x�¡ut�vKw�x�y	z4w|{=c�£�c�x ced x B3� U C w CD UZY ³¯¹ [�c~` U�` ��Q C#D c�xfc�Q CB j�Q C
xfz5U�U C SaceYfQ C V�U C xZ` g h YfQ�X B X#cej�c�x�¡ c�d±� B jej�U D~} x�x�w }�� w){�c�£ cex«ced¯x B3� U C�B �Z��Q�Y D c C }yx|Q ³ [0xfz B x8ced¯� z5U C xfz5U
U C Sac�YiQ C V�U C x��Iced B S�UZY B }�U D{B �Z��Q�Y D c C }�x|Q�xfz5U«V�U B d w YiU"Y¤`��FU8�Rcej�j�dfQ�V�UZxfceV�UWd w d|U±xfz5U C Q�x B xfceQ C ³>� x|Q
UWV h z B dfc��ZU±xfz5U«V�U B d w YfU"Y w d|U D c C x B3� c C }�U�À h UW��x B xfc�Q C dRQsS�UZY ��`
��z5U«b��"b �/V�Q D UWj+[5�Rzce��zyd|UZUWV�d�x|Qoz B S�U�X�UZU C �#Yid|x���Q C dfc D UZYfU D c CyB�h#B Yfxfc�� w j B Y�� B d|U�X�¡y�0UWV � c C 1 N1©�5+[
U�À5zc�X#c�xfd B�C w V�X�UZY�Q�£ h z5U C Q�V�U CB C Q�x»dfz B YiU D Xa¡ �Zj B dfdfce� B j Y B�CD Q�V�� B j � ` g dfd w V�U��¤Yid|x8xfz B x�Y ced B
h YfQ D w ��x¦V�U B d w YfU�`�¿�x¦� B dRUWd|x B X#jecediz5U D X�¡ v Q�j�Q�V�Q C 1 N\�5 ��d|UZU B jedfQ01 M$NO5�£:Q�Y B»h#B Yfxfce� w j B Y�� B dfUT��xfz B x¦� ced
³¯¹ ª B `�dW`¦x|Y B�C dfc�U C xZ[#£�Q�Y�Y1ª B ` B `R��[¤cÂÁ�m�j�Q�}�= o��®.l�`¦¿ C xfz5U�x|Y B�C dfceU C xR� B dfU�[¤£�Q�Y*Y»¥�� X � X ��[�j�ceV=������®�H"�
³¯¹ ª B `�dW`�c�£\m�j�Q�}�= o�� l�� B�CD jeceV=������® ¥�� ³¯¹ ª B `�dZ`Rce£�m�j�Q�}�= o\� l1��` g'C U B df¡ h YfQaQ�£kQ�£]xfzU8x|Y B�C dic�U C ��U
V B ¡oX�U±Q�Xx B c C U D X�¡ C Q�xfc C }�xfz B x�xfz5U±£ w C ��xfceQ C

k ���&��® TUV UW =�J�HQ������H�=�J�= A �����)=1��� A 3 � � l
l43 ��®�l
¥Q�T\�H A��� Õ H]������H A��� Õ��c�c� ���)� Õ�� 3 � � l

ced ³¯¹ ª�z B YiV�Q C c��3`

��c�xfz ¬  ®�jec�V�� ����´Tµ D U C Q�xfc C }8xfz5U=� B jeV�Q�d|x d w YfUT�kd h UZU D Q�£&xfz5U'b���bR�R[1xfz5UZYfU B YfURx-� Q»d h UZU D YfUZ}�c�V�UWdZ[
CB V�UWje¡�[

M



��c:� ¬  ®Ç�§\¦¥Qm;= o �|´��§\BH�m;= o ��� z5U C m;= oB� \ B�CDy¬  ®Ç��m;= � A o ¥I\s�|´���m;= � A o H�\s���Rz5U C m;= � A o�� \3`
��cec:� ¬  ®�l�� z5U C m;= o � A�� \ � m;= � A6o `
v ceVPcej B Y�YfUWd w j�xfd]z5Q�j D c�£ Y�ced B d|x B xfc�Q CB Yf¡�[1UZYf}�Q D ce� h YfQ�X B X#cej�c�x�¡¯V�U B d w YiU Q C /'` g did w V�U>m�j�Q�}�= oB� l�Ï]xfz5U C [
xfz5U�b���bR� ��� � � ced�� B jeV�Q�d|x±d w YfUWj�¡��UWc�xfz5UZY¯YfUW� w YfYfU C x���ce£*m�j�Q�}�= o ® l1�RQ�Y±� � ¼¡H"� ��c�£*m�jeQ�}�= o�� l1��[
d|UZU¢1 M�_�[�Ô¦z B3h `¢¿9£=[���z5UZQ�YfUWV Ma`¥¤ B�CD Ô�Q�YfQ�j�j B Yf¡ºMa` N�5¦Q�Y01 M�5+` Ó w Yfxfz5UZYW[�j�UZx§¦ ¨�® c C £ñ�Wµ Ï���� ®ª©¤��[©�®�l43�«»\�3�««M�3������ B�C#D

¬ ¨±®¦�¨ ¥u¦ ¨ � A © � l¬ ¨±®¦�¨ ¥u¦ ¨ N A © � l�3
�Rc�xfz)xfzU8��Q C S�U C xfc�Q C xfz B x�� ¥®� ®¯� c C xfzced D U�� C c�xfc�Q C ` . UZx + �8 Ïü®]=°8KH�=°8;=°8;� A H�=@8;=@8;� A =@8;� L H X�X�X `O Q�x|U�xfz B x±c�£�xfz5U»� B j � ced'x|Y B�C dic�U C x'x|Q)xfz5U»Yic�}�z�xZ[&c~` U�`8c�£�m�j�Q�}�= o�� l�[�xfz5U C¢+ �8 � �"[ Y1ª B `�dW`�`8¿�x¯� B�C X�U
dfz5QT� C xfz B x c�£

¬ � A� Ïü®¯±º�§\�HÆM + �J �9Y&�Fs�����®�±º�§\�H + �J H + �� A �9Y&�Fs���� � �ª3 �~M��

xfz5U C xfzU±Y B�CD Q�VÌ� B j � z B d¦xfz5U h Q�dfc�xfceS�U¯d h UZU D)¬ � [#c~` U�`�£�Q�Y\Y1ª B ` U�`���[5� U�z B S�U«���´Tµ�¼ ¬ � [ ³±¹ ª B `�dZ`�[¤��£�`1 M�5+`�¿ C £ B ��xZ[5� U'�Rcej�j5d|UZU�[5��£-`�xfz5U h YfQaQ�£&Q�£ . UWVPV B \ X�UWj�Qs�8[1xfz B x�² ¹ � ¬ A ��® \pH¢M + �J [ B�CD Q C U¯��Q w j D w d|U
xfzced x|Q»YfUZY w C xfz5U B Yf} w V�U C x�Q�£ v Q�jeQ�V�Q C 1 N\�5�¡�c�UWj D c C }«xfz5U¯d h UZU D Q�£�xfz5U±b���bR�R`�¿ Coh#B Yfxfce� w j B YW[�ce£pYPced B
h YfQ D w ��x¦V�U B d w YfU�[Q C U8YfUW��QsS�UZYid v Q�j�Q�V�Q C ³ d¦£�Q�YiV w j B £:Q�YRxfz5U8d h UZU D Ï q �§\�H·M + �J �9Y&�Fs���� � � c�£Zm;= o�� \3[
B�CD c C xfzced¦� B d|U�[

¬ � ® \¦¥Qm;= o
\�H�m;= o X

¿ C xfz5Uyc~`�c+` D `�� B d|U�[ c~` U�`¢�Rz5U C Y�ced B�h YfQ D w ��x�V�U B d w YfU�[�xfzced=j B � Q�£'j B Yf}�U C w V�X�UZYid8c�d=d w hh j�UWV�U C x|U D
c C 1 M�M�50Xa¡���U C x|Y B j0jec�V�c�x¦x�¡ h U8xfz5UZQ�YiUWV�dZ`RÓ5Q�Y±c C d|x B�C ��U�[¤c C YfUZ}�ceV�U���c:� B X�QTS�U�xfz5U»�Zj B dfdice� B j���U C x|Y B j]jeceV�c�x
xfz5UZQ�YfUWV z5Q�j D d«c�£>m;= L o§� \3`)¿ C YfUZ}�c�V�U{��cec���[�Q C xfzUPQ�xfz5UZY»z B�CD [ w CD UZY�d|Q�V�U B�D#D c�xfc�Q CB j�z�¡ h Q�xfzUWdfcedZ[
µ ��´ ���)��Q C S�UZYi}�UWd c C j B � �RzUZYfU¶µ«¶ ��l43W\s�¦ced¦xfzU w C ce° w U±d|Q�j w xfceQ C Q�£�m;= ´ o ® \3`

¿ C xfz5U$·)w)y�v4·6·�w�xK¸�� B dfU«xfz5U«V�Q�xfc�Q C ced¦U�À�x|YfUWV�UWj�¡)dfj�QT�«` v c CB ca1c¤�¨�5 h YfQsS�U D xfz B xRc C xfzc�d¦� B d|Uo��j�Q�}�µ0� � L ���
��Q C S�UZYf}�UWd c C j B �«[ B�CDl¹ UWd|x|U C 1 M�\	50c D U C xfcÂ�#U D U�À h jece�Zcexfj�¡�xfz5U8j�ceV�c�xfc C }�j B �«`
�FUy�Rcej�j���Q C ��U C x|Y B x|U z5UZYiUoQ C Q C U)x|Q h c��3[ CB V�UWj�¡�[ j B Yf}�U D UZS�c B xfc�Q C d=£�YfQ�V xfz5Uyj B �ÌQ�£ j B Yf}�U C w V�X�UZYidZ`
Ó5Q�YyV�Q�YfU B X�Q w xoxfz5U{z#ced|x|Q�Yf¡ÆQ�£«xfz5U¢V�Q D UWj~[���Q CC UW��xfc�Q C do�Rc�xfzIQ�xfz5UZYo�#UWj D d B�CD S B Yic�Q w d�jec�V�c�x�j B �Rd
C Q�x�V�U C xfc�Q C U DIB X�QTS�Uº� B�CD [ Q�£'��Q w Yid|U�[�V�Q�YfUyYfUZ£�UZYfU C ��UWd�ºü��[���UyYfUZ£�UZY�x|Q�1Â\W_�5 B�CD 1c¤�Ð�5+` v Q�V�UyYfUW��U C x
B d|¡�V h x|Q�xfce�PYfUWd w jexfdZ[�Q�£ B C#B x w YfU D c�Á�UZYfU C x«£�YfQ�V�Q w YidZ[kV B ¡FX�U�£�Q w CD U�` }5`�c C 1Â\s¨�5�Q�Y»c C 1Â\65+`)�FU B jed|Q
C Q�x|U'xfz B x B=D c�YiUW��x�YfUWj B xfc�Q C dfzc h U�À5ced|xfd�X�UZx���UZU C YiUWd w j�xfd�Q C b��"b � B�C#D Q C ��UZYfx B c C XY B�C ��zc C } h YfQa��UWdid|UWd
c C Y B�CD Q�VÌU C S�c�YfQ C V�U C xfd8�F»�¼ bR����[dfUZU½1 M$NO5+[n1 M�©�5�£�Q�Y B�C U B Yij�¡ B �Z��Q w C x�Q�£]xfzced�YfUWj B xfc�Q C dfzc h)B�CD 1 N�5�£�Q�Y
YfUW��U C x�YfUWd w j�xfd B�CD YfUZ£�UZYfU C ��UWdW`

¤



b�UW� B j�j¤xfz B x B d|UW° w U C ��U'Q�£0V�U B d w YfUWdB¾&��Q C ¿ b²c�d�d B c D x|Q�d B xfc�d|£:¡Pxfz5U .0B Yf}�U>¿'UZSac B xfceQ C ¼�Yic C �Zc h j�U8� . ¿�¼��
�Rc�xfz)Y B x|U«£ w C ��xfc�Q CÁÀ �h�ü��c�£�£�Q�Y B�C ¡yV�U B d w Y B X¤j�U±d|UZx�Â»[

¥ c C £��:�Ã�Ä À ���&� � jeceVIc C £�3½8¾
\
µ jeQ�}f¾ � �ÅÂ�� � jeceVId w h��½«¾

\
µ j�Q�}f¾ � �ÅÂ�� � ¥.c C £��:�ÆÃ À ������3

�Rz5UZYiU�Â ? B�CDÈÇÂ D U C Q�x|U8xfzU«c C x|UZY�c�Q�Y B�CD �ZjeQ�d w YfU«Q�£]xfz5U8dfUZx�Â»` Ó5Q�Y B�h YfQ D w ��x�V�U B d w YfU>Y�®][ 7 7 [xfz5U
d|x w D ¡�Q�£0j B Yf}�U D UZS�c B xfc�Q C d £�Q�Y�xfzU¯j B ��Q�£����´Tµ�� B d�c C c�xfc B x|U D c C xfz5U¯d|UWV�c CB j h#B3h UZY>1Â\WÐ�5+[��Rz5UZYfU B j B Yf}�U
D UZS�c B xfc�Q C�h Yic C �Zc h j�U £�Q�Y�xfz5U D ced|x|Y�c�X w xfc�Q C d�Q�£�����´Tµ w CD UZY ³¯¹ � B d D UZYiceS�U D [�£�Q�YfY»ª B ` U�`k��`���z5U�YfUWd w j�xfc C }
Y B x|U�£ w C ��xfceQ C x w Y C d'Q w x«x|Q X�U D UZx|UZY�V�c C cedfxfce�3[ B�CD c C xfz5U�� B dfU��Rz5UZYfU ¬�É� l B�C#D [��:� J � \s´3M�� � l�[
c�x=S B�C cedfz5UWd�Q C xfz5Uoc C x|UZYfS B j>1 l43 ¬  5+` ��zced h#B3h UZY=V�Q�xfceS B x|U D YfU�� C U D UWdfxfceV B x|UWdZ[�c+` U�`{UWdfxfceV B x|UWd�c C xfz5U
d w X�U�À h Q C U C xfc B j�YfUZ}�ceV�U�[��Rz5UZYfU�xfzU�Y B x|U'£ w C ��xfc�Q C S B�C cedfz5UWdW[�X�Q�xfz�c C xfzUR° w U C �iz5U D�B�CD c C xfz5U B�C#C U B j�U D
� B d|U�[#��£�`*1 ^�5+['1Â\�NO5+[n1c¤�©�5+[n1c¤$NO5+` Ó w Yfxfz5UZYs[ B j B Yf}�U D UZS�c B xfc�Q C)h Yic C �Zc h j�UR£�Q�Y�xfz5U D c�d|x|Yic�X w xfc�Q C Q�£]����´Tµ w CD UZY
xfz5U B�C#C U B j�U D V�UWd w YfU ³ � B d�YfUW��U C xfj�¡ D UZYic�S�U D c C 1�¨�5+`
Ê¯w Y }�Q B j�c C xfz#cedRYiUZSac�UZ� ced x|Q D UWdf��Yic�X�U«xfz5U�YfUW��U C x'YiUWd w j�xfd'��Q C ��UZY C c C }�j B Yi}�U D UZS�c B xfc�Q C d £�Q�Y xfz5U»j B � Q�£
����´Tµ�[&c C�B w C cÂ�#U D £:Y B V�UZ� Q�Y � [&d|x B Yfxfc C }�£�YfQ�V xfz5U h¤B3h UZYS1Â\WÐ�5+`'�FU h YfUWd|U C x B x¯xfz5U=U CD Q�£�xfzced YfUZS�c�UZ�
d|UZS�UZY B j�Q h U C�h YfQ�X#j�UWV�d ��Q C ��UZY C c C }�b��"b � c C Q C U D ceV�U C dfc�Q C [ B�C#D xfz5U'Q C j�¡ C UZ�/YfUWd w jex���U h YiQsS�U¯z5UZYfU�[
��z5UZQ�YiUWV�^a[�ced±c C x|U CD U D x|QyY B ced|U»xfz5U�c C x|UZYfUWd|x¯Q�£�xfz5U»YfU B�D UZYid±c C{h YiQsS�c C }�Ô�Q C Î|UW��x w YfUy\3` Í{B ¡aX�U�V�Q�YfU
ceV h Q�Yfx B�C xfj�¡�[�� U=XYiceU	Ë#¡�V�U C xfc�Q C�B x¯xfz5U=U CD Q�£�xfz5U h#B3h UZY¯d|UZS�UZY B jk° w UWd|xfc�Q C d'Q�£�c C x|UZYfUWd|x¯c C U�Àax|U C#D c C }
xfz5U h ce��x w YfU¯UWV�UZYf}�c C }�c C xfz5U«Q C U D ceV�U C dic�Q CB j�� B d|U«x|Q�xfzU8V w j�xfcÂª D ceV�U C dfc�Q CB j¤dfc�x w B xfceQ C `

��z5U B3hh YfQ B �izÆQ�£S1Â\WÐ�5¦x|Q j B Yf}�U D UZS�c B xfc�Q C d|x B x|UWV�U C xfd�c C S�Q�jeS�UWd�j�Q�Q � c C } B x�xfz5U�b��"b � B d B¢Í�B Y � QsS
�iz B c C c C xfz5U'd h#B ��U'Q�£&U C S�c�YfQ C V�U C xfdZ[ B�CD xfz5U ° w U C ��z5U D½.0B Yf}�U�¿ UZS�c B xfc�Q C ¼�Y�c C �Zc h jeU±� . ¿�¼���ced�Q�X#x B c C U D
Xa¡ B�CÆB3hh YfQ h Y�c B x|U���Q C x|Y B ��xfc�Q C ` Í Q�YfU h YfUW�Zc�d|UWj�¡�[�xfz5UoY B x|U)£ w C ��xfc�Q C ced8xfzUod|Q�j w xfc�Q C Q�£ B S B Yic B xfc�Q CB j
h YfQ�X¤j�UWV B�C#D ced=dfz5QT� C x|Q¢X�U�xfz5U . UZ}�U CD YiUox|Y B�C d|£�Q�YiV Q�£ ��UZYfx B c C®. ¡ B3h w C QsS U�À h Q C U C xfdZ`¢�FUy£:Q�jejeQs�
z5UZYfU B=D cÂÁ�UZYfU C x h#B xfz&[�c C cexfc B x|U D c C 1 ^�5 B�CD £ w jej�¡ D UZS�UWj�Q h U D c C 1�¨�5+Ï C#B V�UWj�¡�[a� U D UZYiceS�U B j B Yf}�U D UZS�c B xfc�Q C
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A �Å/�� B�CD wAyA �Å/R��X�U«xfz5U8d h¤B ��UWd�Q�£ h YfQ�X B X¤cejec�x-¡PV�U B d w YiUWdZ[#d|x B xfc�Q C#B Yf¡ h YfQ�X B X#c�jec�x�¡�V�U B ª

d w YiUWd B�CD UZYf}�Q D ce� h YfQ�X B X#cejec�x-¡PV�U B d w YfUWdZ[5Q C /'` g jej�d h#B ��UWdRQ�£ h YfQ�X B X#cej�c�x�¡�V�U B d w YfUWd�c C xfz#ced h#B3h UZY B YfU
UW° w c hh U D �Rc�xfz�xfz5U�x|Q h Q�j�Q�}�¡�c CD w ��U D £�YfQ�VÇ��U B3� ��Q C S�UZYi}�U C ��U�` . UZx{z}|.��l43W\s��X�U�dfQ�V�U��À�U D ��Q�V h#B ��x
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V�U B d w YfU8Q C xfz5U8U C S�c�YfQ C V�U C x V B3� c C }�xfz5U8� B j � YfUW� w YfYfU C xRQ�Y'x|Y B�C dfc�U C xRx|Qoxfz5U�Yic�}�z�xZ[ B�CD [¤£:Q�Y B�C ¡�d|UZx
w |~w A �Å/R��[� U�j�UZxNwA�²®�w�����Y)Ï�d w h#h �;Y�Js�W�~z}|.��l43W\s�i��`
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CASE A: Recurrent walk or CASE B, transient to right, zero speed

quenched,   − annealed
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CASE D: Strictly positive drifts
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CASE C:  positive and negative drifts, transient to right

quenched,   − annealed
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Positive and negative drifts, transient to left

quenched,   − annealed
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