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� �&0P��)U���������	(��*�� (��&%'���C(��!������� ����������*%'�!0����&�*(����	�Ö�����P0I��
��
0���Ò�����

��� ����� � � Þ�k�_£._hqov£��·�¡^`�9jy�o~��uijloi�¡«Kk�_���_�£ j���fU�@_U���9jl���U_���£ w�����k�_&�@w�uqoifU_&w�ª�hq_Uur¤�fU_g�9jy��hº£¡_�osuijlÁ9�
uifhi_:jlk��
�Ë����usjy���Ê��w�^�ª�ui_b���·foik���_UhZuifU�_U��os_hZw���o�^R� h�_U�Êf�¤K� ��_���U_�£ _`¬¿jl�o�«Kk�_b£ _`osuijlÁ9�bw�ª�hq_Uuq¤yf¾�9jl��h!£¡_Uh
uifhi_:jlknm jÂ��_h���uiw���uq�¡fosfh�osuq]Uh���f��fUuijl£ _h���� jyk�oswÀ®¦hq�¡^R�¡£ jyur�¡oif'_o���_'��fU�@_U���9jl���U_���£¡w�����k�_'�Tw�urosf_y¶
� _Uh`��uqw���uq�¡foifUhRhqw���o`hiw�k�¤y_U��obuifhik�^`fU_h���jyuZ£ j�¬¼w�ui^�k�£ _Y°¿k��Ã�@_Uk»jyª�uqk���os_:´� ¦£¡_�osuijlÁ9��_hqoR¬¼uijy�osjl£"!s¶
� _U�@_U����jy��o:µG�£���� _ÓmM� hros_R�9jyhg_U���Uw�uq_¸��_Z�w���hq_U��hqk�h���f��fUuijl£3hqk�uË£ j�^`_��¡££ _k�ui_�¬¿j$#Uw��±��_Z^`wM��f£�¡hi_Uud�U_Uh
��uiwy��uq�¡foifUhUµ@_oghqk�ug£¡_Uk�ug�¡^`�9jy�og��uijloi�¡«Kk�_y¶&��jl£¡\�_Uk�uq_Uk�hq_U^`_U��oUµT£¡_Uh�osusj:¤ljyknmCuqfU�_U��oshË��_�^bwM��f�£¡�¡hsjloq� wy�
��� jy���@w�uqoi_U��ob�9jyhR��_�uif�Twy��hi_�hsjÀoi�¡hq¬¿jl�¡hsjy��oi_%�'�_Uh`«Kk�_Uhroi�¡w���hU¶'&gw�k�hR�@_U��hqw���h`_U�»�9jyuroi�¡�Uk�£� _u`«Mk(�·�£ h
��_¾��ui_U����_U��oR�9jlhZ_U�Ê�Uw�^`��oi_¾��_knmÂ��jyusjy^`]�osui_h��¡^`�Tw�uro�jy��oihUµ «Kk��§hiw���oZ��� k���_¾�9jluqoZ£¡_Uh�hqosjloi�¡hqoq� «Kk�_h
��_Z��ui_U^R�¡_UuËw�ui��uq_Z�w�^`^b_!£ _hd���¡hqoiuq�¡ª�k�oq� w���h�^bjyui�y�¡�9jl£¡_UhµT_�o���� jyk�oiui_��9jyuqog£¡_!¬¿jl�oË«Mk�_�£¡_Uh���uqw�ª�£¡]U^`_Uh
���·f¤ljl£¡k9jloi�¡w��C��_��T_uq¬¼w�uq^bjy���U_���_�¬¼w���o��¡�Koi_Uur¤�_U�n� ug«Kk�� k�����w�^�ª�ui_�Á9���P�(� f��\�_££ _hd��_�oi_U^`��hU¶
&Ëw�k�hZ��f�¤�_£¡w����@w���hZ_o¸f�¤ljl£ k�w���hZ��jy��h!�U_¾��jy���¡_UuZk��Ê^`wn��]£¡_¾�9jy��h�£¡_U«Kk�_£��U_hZ�9jyuijy^`]oiui_Uh��T_k�¤�_��o
) oiui_�¬¿jy���¡£¡_U^`_U��o`�w���osu+*l£ fhU¶�&Ëwyoiui_�^`wM��]£¡_�_hqo`k��Ã^`wM��]£¡_���_¾o¦pM�@_�Ï9k��¡��_�^`wn��k�£ f���jy��hZ£¡_U«Kk�_�£�£¯j
¬¼w�����oi�¡w��W��_��Uw�uquif£ jloq� w��W��k»��fª��¡o`��k»Ï9kn� ��_�_hqo�jyhqpM^`��oiwyoi�¡«Kk�_U^`_U��o�jyk�oswyhq�¡^`�£ jl� uq_Y°>��_���_knmM� ]^`_
w�ui��ui_<´¸�@w�k�uRk��»�9jyuijy^`]oiui_���_C¹Ëk�uqhqob��w�����fyµ~^bjl� h`oswy^Zª@_�ª�uik�osjl£¡_U^`_U��o,�ÆÐfUuiw��Yk���_�¤ljl£¡_Uk�u`��_
�Uw�k���k�ui_���k���f�:jl£ jy��_l¶-&Ëwyk�h¾��f�¤�_�£ w����Tw���h�k���_���uiwM�UfU��k�ui_¢�Kk�^`fuq�¡«Mk�_'_©b�:jy�_¢�@w�k�u¾f�¤ljl£ k�_Uu�£¡_Uh
^`_Uhik�ui_UhR��_��@_Uur¬¼w�ui^bjy���_¾���·k���_bÁ�£¡_¾��� jloioi_U��os_¾��_bosjl�£¡£¡_�Á9�n� _¾jl£¡�¡^`_U��osf_��9jyu!�U_�^`wn��]�£ _���_�oiusjlÁ��y¶
&Ëw�k�h�k�oi�£� hqw���h��U_�oioi_R��uiwM�Uf��k�ui_Z�Tw�k�u�f¤ljl£¡k�_Uudk���_¸^`_Uhqk�ui_R��_¸�T_uq¬¼w�uq^bjy���U_¸�¡��osfui_Uhqhsjy��oi_yµ��¾hsj:¤ywy� u
£ _�o�jyknm±��_��T_uqoi_yµG�@w�k�uËk��¢��uijy���¢��w�^Zª�uq_Z��_Z��� hrosur� ª�knoi�¡w���h�^bjyuq�y� ��jl£ _hUµ@¤yjÀ£ _k�uih���k¢�9jyuijy^`]osuq_¸��_
¹Ëk�uqhqoUµ.¤ljl£¡_Uk�uih���kC��fU�Ujl£¯jl��_���_��Uw�k���k�ui_lµ9_o�o�jl�££ _hË^bjÀmM�¡^�jÀ£ _hË��_�Á�£¡_y¶
&Ëw�hvuqfUhqk�£¡osjloshºhqw���ov£ _hvhik��¤ljy��oshU¶ºtvuq_U^R� ]ui_^b_��o:µK£¯j�^`_Uhqk�ui_���_&�@_Uur¬¼w�ui^bjy���_&��fU�@_U���b��w��`hi_Ukn£ _^b_��o
��_�£ j¸hqosuqk��oik�ui_���_��Uw�uquif£ jloq� w�����k�oiusjlÁ��dÏ9k��¡��_yµ�^�jÀ� h&f��jl£¡_U^`_U��og��_d£�� f��\�_££¡_!oi_U^`�Twyui_££¡_���uiw���ui_�jyk
hqpMhqoi]U^`_�foik����¡fy¶º|�jl��h�£¡_Ë�Ujyh����·k���_gÁ�£¡_d��_go�jl�£¡£¡_ËÁ���� _lµ��_oioi_df��\�_££ _Ëos_U^`�@w�ui_�£¡£¡_d��fU�@_U������_g£¯j�o�jl�££ _
^bjÀmM� ^bjl£¡_���_b£¯j±Á�£ _l¶�}v�Ã��uijloi�¡«Kk�_yµ �@w�k�u!k���_�Á�£ _���_�osjl�£¡£¡_¾^bjÀmM�¡^�jÀ£ _¾Á���� _lµ ��w�k�h¸w�ª�hq_Uuq¤yw���h¸«Kk�_
£.� �¡^b��jy�og��_�£ j¸�Uw�uquif�£¯jloq� wy�Chqk�u�£¡_�o�jyknm���_��@_Uuqoi_���_¤K�¡_U��og�Kk�£Pjyk���_�£¯jR���·k���_�f��\�_££ _�os_^`�Tw�uq_££ _�«Kk�_
��w�k�hËjy���@_££¡w���h�/103254"63037�8:9<;=032>2@?5A"B$CD4.0379¶�|d_knmM� ]^`_U^`_U��o:µT£ _�o�jykMm���_!�T_uqos_!��f�T_���±oiui]Uh�¬¼w�uros_U^`_�Ko
��_`£¯jC��� hrosur� ª�knoi�¡w��Ê^bjyuq�y� ��jl£ _b��k���uiwM�U_hihik�h�Ï9k��¡��_l¶�[�uqwy� hr� ]^`_U^`_U��o:µ �£º_Uhro¸���©b��£ _���_buifU��k�� uq_b£¡_Uh
�T_uqoi_Uh�hq�¡^`��£ _^`_U��o�_�Èjlk���^`_U��o�jl�Ko�£ jÂo�jl�££ _'��_¢£ jÂÁ�£¡_y¶E&gw�k�h���uqw��Twyhiw���h��n£ k�o+*yo����·k�oi�£� hq_Uu���_Uh
^`fU�:jl��� hq^`_Uhd��_!�w���osuF*y£ _!��_�osuijlÁ9��_�oË��_!^�k�£oi�¡��£ _Óm�jy��_!hqo�jÀoi�¡hqoi�¡«Kk�_y¶

G Ü �<� Ú �IH � � |dfU�@_U����_U���_J�¸£¡w����`os_Uuq^`_yµ.jyk�oiwl®¦hr� ^R�£¯jluq�osfyµ�Á�£ _hg�(� jloqos_�Koi_yµ.�@_Uuqoq� ��_U���_



� 7 C /19�� 95A 9��3B$7(;=9 0�����037	��
�� B$7	� 9� 9���957 8:957(;=9�4 7�� 95C�� 032���� 2FB�� ; �

� � �`�P0��b(	�C�~��)���

}3m��@_Uur� ^`_�Kosjl£n�9jlo�j�w�ª�osjl�¡��_U�!¬¼uiw�^Èoi\�_ºw�ª�hq_Uuq¤ljloq� wy�Zwy¬�hqpMhqoi_U^`hI�¡h�o¦pM���¡�:jÀ£¡£p!�Uw���hr� ��_Uui_�Z¬¼w�uP^`wn��_£� ���
��k�uq�Tw�hq_Uh¾jyhbjYuq_:jl£�¡Ð:jloq� w��Gµ�w�u`hsjl^b�n£ _C�9jloi\Ìµ�wy¬djy�»k�����_uq£pK� ���ÊhqoswM��\9jyhroi�¡�±��uiwM�U_UhqhU¶ ½¦� ��uijy�oq� �_yµ
hqosjloi�¡hqoq� �Ujl£�jy�9jÀ£¡pMhq�¡h�wy¬�oi\�_¢�9jlosjÂ��uiwM�U__U��h�¥&�os\�oi\�_'jy�����¡oq� wy�9jl£�\�pM�@wyos\�_hi_h�oi\9jlo�os\�_'��uqwn�_Uhqh�� h
hqosjloi�¡w��9jyurp�jy���C_ui��wM���¡�y¶§Ínk���\±jy�9jÀ£¡pMhq�¡h�\9jyh&hq\�w<¥��Coi\9jlo&^bjy��p�hrpnhros_^bhgwy¬�� ��oi_Uui_hqo��¡��oi\�_���\�pMhq�¡�:jl£
¥�wyuq£¡�¾_�mn\��¡ª��o&j���uiwy�T_uqo¦p`wy¬G�Uw�uqui_£ jloq� w��bw<¤�_u§^bjy��pb���ÑG_ui_U��o~oi�¡^`_Ëhq�:jl£¡_Uhµ�wy¬ oi_U�bui_¬¼_uiuq_U��oiwZjlhº£¡w����
usjy����_d��_�T_����_���U_R°>²PeË|�´vw�uº£ wy���Z^`_U^`w�urp�¶§Ínw�^`_gwy¬Ìoi\�_dª@_oqos_Uu~¨K��w<¥���_�m�jy^`��£¡_Uh�wl¬Òhik���\�hrpMhqos_^`h
jyui_¸¬¼wyk����'� �Y\�pM��uiwl£ w��lp�� a��³¶Z¹Ëw<¥§_¤�_uUµPos\�_`��\�_U��w�^`_��w��Æwy¬§²�eg|�wn��Uk�uqh�� �Y^bjy��p'wyoi\�_Uu�hrpMhqos_^`h
� ���£¡k����¡���¾��\�_^R� �Ujl£³µ@jyhrosuqw���w�^R�¡�:jl£>µ.jy���Cª��¡wy£ wy�y� �Ujl£Òhrpnhros_^bhZ°>hq_U_�� � �G¬¼w�u&ui_�¬¼_Uui_���U_h�´Ó¶
½¦�Rhi���os_&wl¬.^Zk���\`hqosjloi�¡hqoq� �Ujl£�_�¤K� ��_���U_lµMoi\�_�_Ómn�¡hqoi_U���_�wy¬@²PeË|�\9jlh wy¬ os_�¸ª@_U_U�`^`_o3¥&�¡oi\Rui_Uhr� hro�jy���U_&w�u
jlo�£ _Ujyhqog��k�ÐUÐ£¡_U^`_�KoU¶�[�\��¡h&¥�jlhË�Ujyk�hi_�C�¡��£¯jyuq��_��9jyuro�ªKp¾os\�_!jyª�hq_U���_�wl¬3��\�pMhq�¡�:jÀ£3_Óm��n£¯jy��jloi�¡w���h�¬¼w�u
os\�_Rwyª�hi_uq¤�_�Ê��\�_U��w�^`_��w��Ì¶R¹�pM��uiwy£¡w��y�¡hqoih�¬¼w�u�_Óm�jl^b�n£ _R¥§w�����_ui_U�  "!§pC¥�\9jlo�hqw�uqo�wl¬§��\KpMhr� �Ujl£º^`_�Î
��\9jy���¡hi^ �:jy��os\�_g� ��Ï�k�_U���_�wy¬zµMhsj:p�µMos\�_Ë^`_:jy��oi_U^`�T_usjloik�ui_Ëwy¬Ìoi\�� h§p�_:jlu�jlo�j��9jyuroi�¡�Uk�£ jyu§��_Uw��yusjy��\n� �
£ wM�:jÀoi�¡w��YªT_Rosuijy��hq^`�oioi_U�Æw<¤�_Uu���_�:jy��_Uh�jy���Æ�U_U��oik�uq�¡_Uh@� !#� �$�>¶`[�¥�w±jy����uiw�jy��\�_Uh�os\�_�Êjlui_`�Twyhihq�¡ª�£¡_y¶
{���_�jy����uqw�jy��\��¡h�osw`jyuq��k�_doi\9jlo�oi\�_�²PeË|Äw�ª�hi_Uur¤�_�C�¡��os\�_�^`_:jlhik�uq_U^`_U��og�9jlosjZ� h�j¸�w���hi_«Kk�_U���_Zwy¬
� ��jy��_U«Kk9jÀos_�\�pM�Twlos\�_hi_Uhµ � �Ê�9jyuqoq� �k�£ jyu!oi\�_¾hro�jloq� wy�9jyuq�o¦pÆ\�pn�@wyoi\�_Uhr� hµv^�jl��_�jyª@w�k�o!os\�_¾k�����_Uuq£pK� ���
��uiwM�U_hih�oi\9jlo�°¿�o��¡h�jyhqhik�^`_U�9´���� �¾��_U��_usjloi_Ëoi\�_��9jlosj�¶vÔ9w�u~_�m�jy^`��£¡_yµ�oi\�_dhqk��@_Uui�@w�hr�¡oq� w���wl¬PjZ��uqwn�_Uhih
¥&�¡oi\�hq\�w�uro�usjy���y_R��_U�@_U����_U���_�°³Í�eË|�´�jl���Æjy�Æjy����uqw���uq� jloi_£p¢��\�w�hq_U��w��&%lwyÑ�osuq_U���'� �$�vw�u�j�\�pM�T_urÎ
ªTwl£¡�¡�:jl££pÂ��_�Uui_Ujyhq�¡���Yosuq_U���(�*) ���¡hR���¡©b�k�£¡o`oiw'��� hroi�¡����k��¡hi\W¬¼uiwy^#j¢hqosjloi�¡w��9jluqpÂ��uiwM�U_UhqhR¥&�¡oi\ ²Peg|Z¶
+ ��wlos\�_u&jy����uqw�jy��\��¡h�oswZ��wyo�¥§w�uquqp�jlªTw�kno&jZ��\�pMhq�¡�:jÀ£Ò_�mn��£ jy�9jloq� wy��jy����oswZ��_¤y_£¡w��Cjy����k�hq_�^`wn��_�£ h
os\9jÀo¸��w±_�mn\��¡ª��¡oR²�eg|Zµ�w��Êoi\�_¾��uqw�k�����h�os\�jloRjC^bwM��_�£§�¡h¸��wMwn�Æ��wyoZªT_�:jyk�hi_¾�oZ_Ómn��£¯jÀ� ��h`jC��\�_��wlÎ
^`_U��w��Ê�Uw�uqui_U��oi£p�µIª�k�o�usjloi\�_Uu!ªT_�:jyk�hi_��o���uiw<¤K� ��_Uh¸��wMwM�Æ��ui_U�n� ��oi�¡w��Ãjyª��£�¡o¦p�jy���Æ�¡o!�¡h��Kk�^`_Uur� �Ujl££¡p
jy���&%Àw�u�jy�9jl£pKoi�¡�:jl££p�osusjl�o�jlª�£ _l¶
�Ë��¬¼wyuqosk��9jlos_�£¡pyµM�o~� hº��wyo§�@w�hihr� ª�£¡_�osw�os_££.¥&�¡oi\¾�_Uuqosjl�¡�Ko¦p`¥�\�_�os\�_u�w�uº��wlo�j�ui_Ujl£� ÐUjloi�¡w����¡h~hqo�jÀoi�¡w��9jyurp�¶
[�\�_Uuq_¬¼w�uq_yµMos\�_~xzk�uqp`�¡h�hqoq�¡££@w�k�o�w���¥�\��¡��\�wy¬Gos\�_djyªTw<¤y_Ëo¦¥§wRjy����uqw�jy��\�_h§�¡h  os\�_guq�¡��\�o�w���_5!�¶ � £ _Ujyuq£p�µ
�¡od� h�ª@_oqos_u�¬¼w�u�j¾^`wM��_£3osw�^bjloi��\Æ^`w�uq_¸��uqw��T_uqoq� _h�wy¬ºos\�_Z�9jlo�jn¶�¹Ëw<¥�_�¤�_uUµ�j¾^`wn��_£ �¡h�j¾oswMwy£�¬¼w�u
��_U��� hr� wy�Ã^�jl¨K�¡����¶�[�\Kk�hµ3�oshZ«Kk9jÀ£¡�o¦pÆ��_U�@_U����hZw��Æos\�_�«Mk�jl£¡�o¦pÆwy¬�oi\�_¾��_U��¡hq�¡w���h��¡o!£ _Ujy��h�osw±usjloi\�_Uu
os\9jl�±w����osh��£¡w�hq_U��_hihËoiw���\KpMhr� �Ujl£�ui_:jÀ£¡�o¦p�¶
[�\�_'hq�osk�jloi�¡w����¡� os\�_¢jyui_UjÂwy¬��Uw�^`^�k����¡�:jloq� w�� hrpMhqos_^`h��¡� ��_��_Uuijl£³µgjy��� �Uw�^`��k�oi_Uu���_o¦¥§w�ui¨Kh�� �
�9jyuroi�¡�Uk�£ jyuUµ��¡hº��w�_�mn�U_��oi�¡w���oiw�os\9jÀoº��_Uhq�Uuq�¡ª@_U��jlªTw<¤�_l¶ � jyui_�¬¼k�£.hqosjloi�¡hqoq� �Ujl£@jy�9jÀ£¡pMhq�¡hºwy¬T�9jlo�j��wy£¡£¡_U��os_�
w<¤�_Uu¾jÆ¥&�¡��_±¤ljyur� _�o¦pWwy¬���_�o¦¥�wyui¨Kh�\9jyhb��uqw�¤K�¡��_U��jy^`��£ _±_¤K�¡��_U���_�os\�jlo¾��_o¦¥§w�ui¨Ãosuijl©b�±��uiwM�U_Uhqhi_h
_�mn\��¡ª��o3��uqw��@_Uuqoq� _hPwy¬Mhi_£¬¯®¦hr� ^R�£¯jluq�o¦p!jy���!²PeË|,�.-nµ<��µ0/Mµ<��µ<��µya<�$�>¶3¹gw�¥§_¤y_Uuµlos\�_Uui_v�¡hPhqoi�££��Uw���hq�¡��_Uuijyª�£¡_
��_Uª�jlos_�jyª@w�k�o�\�w<¥7oswR^`wn��_£Ìhqk���\���uiwM�U_hihq_UhU¶§|Ë�ÑG_ui_�Kogjl����uiw�jy��\�_Uh&\�j<¤y_�ªT__U��o�jl¨y_U��oi\9jlo&��jyusjl££¡_£
os\�wyhi_�o�jy¨l_U�W� �Wwyoi\�_Uu`jlui_:jlh`jy���W��_Uhq�Uur� ª@_U�»_:jyur£¡�¡_Uu¶W{���_Cjy����uqw�jy��\W\9jyhRª@_U_�»oiwYjyui�yk�_�os\9jÀoRos\�_
w�ª�hq_Uuq¤y_U��²�eg| ^bj<p¾ªT_���k�_�oswR��wy�n®¦hro�jloq� w���jyuq�o¦p¾�¡��os\�_��9jÀo�j¸�:jlk�hi_�±ª�p�oi\�_�hik��@_Uuq�Twyhq�oi�¡w���wy¬P£ _�¤�_£
hi\��¬ osh1� a�a2��w�uv|Ë�¡usjy����kn£ hq_Uh1�áa<� ��¥&�os\bhi\�wyuqovuijy����_&��_�T_����_�KoË°³Í�eË|�´3hqo�jÀoi�¡w��9jyurp¸��uqwn�_Uhihq_Uh¶ + ��wyoi\�_Uu
jy����uqw�jy��\�\�jyh§ª@_U_�¾osw�k�hi_Ëhqoiwn��\9jlhqoi�¡�d^`wM��_£¡h�°¿hik���\�jyh~¬¼uijy�oq� wy�9jl£3!�uiw<¥���� jy��^`wyoq� wy�4� a<� �>µnÐ_Uuqwl®¦uijlos_
ui_��_¥�jl£���uiwM�U_hihq_Uh5� a6) ��jy����¤yjluq�¡w�k�h�wyos\�_Uu&�@wy� ��og��uqwn�_Uhihq_Uh7�áa8- � ´�w�u&��_os_ui^R�¡��� hroi�¡�Z^`wM��_£¡h!°>hik���\¢jyh
��\9jywyoq� ��^bjy��h��áa<� � ´�os\9jÀo�_Ómn\�� ªn�¡o�os\�_¾²�eg| wyª�hi_uq¤�_�Ê�¡��os\�_¾_�mn�@_Uur� ^`_U��osjl£���jlo�j�¶�¹Ëw<¥�_�¤�_uUµ os\�_Uhi_
^`wn��_�£ h�jyui_djy�9jl£pKoi�¡�:jl££p��n�¡©b�Ukn£¡o§oswZ\�jy����£¡_y¶ºÔ9k�uros\�_ui^`w�ui_lµnoi\�_pb��w���wyo§��uiw<¤K� ��_�^Zk���\��¡��hr� ��\�o§� ��osw
¥�\�p�os\�_�p�jyuq_�^`_:jy���¡���y¬¼kn£Pw�����\�pMhq�¡�:jl£���uqw�k�����h¶º[�\��¡hg_Ómn��£¯jÀ� ��h&�¡���9jyuqo&oi\9jlo&^�k���\C^bwM��_�£¡�¡���R¥�wyui¨
hqoq�¡££�ui_£�¡_Uh�w��C^bwyui_�osuijy���oi�¡w��9jl£Ò^�k�£oi�á®¦hqosjlos_���jlui¨yw<¤K� jy��^`wM��_£¡h!°>_y¶·��¶1� a0/MµÒa<� � ´Ó¶
¹Ëw<¥§_¤�_uUµ�uq_U�_U��oI¥§w�uq¨�\9jyhPhi\�w<¥��!os\9jloÒoi\�_ºhik��@_Uuq�Twyhq�oi�¡w��Zwy¬n^bjy��p�w��&%ÀwyÑRhiwyk�ui�_UhP¥&�¡oi\Z\�_Uj<¤Kp�® osjl�£ _�
w��n®�jy����wyÑ.®¦�@_Uur� wM��h�ui_hik�£osh��¡��jy�y��ui_��jlos_�oiusjl©b��¥&�os\±²�eg|9�áa<�nµ@�y� �>¶~Ô.k�uqos\�_Uui^`w�uq_yµ9os\�_Uui_��¡h&¥&� ��_hrÎ
:;:=<?>2@�A�B2C



) � B$CDC /:4DB���� 2@0������ A"B��	� 952�
 9+B$7 
��/:2��� 0��5C 0��,9�� 03A 03C

��ui_Ujy�'_¤K�¡��_U���U_Ros\9jÀo�\Kk�^bjy�Yjyhd¥§_££ºjyh��w�^`��k�oi_Uu�hqw�k�ui�_Uh�wy¬ºoiusjl©b�Z��w�os_U���¢osw�ª@_U\9j:¤�_`jlh�\�_:j:¤Kp
o�jl�£¡_U�¾wy�&%lwyÑ�hqw�k�ui�_Uh � �nalµM��µ9a<�$�>¶v[�\Kk�hUµ�²PeË| � ����_o¦¥§w�uq¨`oiusjl©b���:jl�¾ª@_Ë_Óm��n£¯jl�¡��_��hq�¡^`��£¡p`�¡�boi_Uuq^bh
wy¬�os\�_��9jloik�ui_�wy¬�os\�_�oiusjl©b����_��_Uuijlos_�±ª�p��¡�����¤M�¡��k9jÀ£Ihqw�k�uq�U_Uh¶
[�\��¡h�� ��oskn�¡oq�¡¤y_£pYjy���@_:jl£�¡����_�mn��£ jy�9jÀoi�¡w��'hik��y��_Uhrosh�os\�jlo�²Peg| ¥&�¡££ uq_U^bjl�¡�Yj¾hsjl£�¡_U��o�¬¼_:jloik�ui_�wy¬º��_�oqÎ
¥�wyui¨�osuijl©b��_�¤�_�'jyh���_o¦¥§w�uq¨C��\�jyusjy��os_uq�¡hqoi�¡�UhËhik���\¢jyh�ª9jy����¥&�¡��oi\'jy����osw��@wy£¡w��yp�_�¤�wy£¤�_�w<¤�_Uu�oi�¡^`_y¶
[�\Kk�hUµ�os\�_�¬¼k����9jl^b_��o�jl£9«Kk�_hqoq� w��`¬¼w�uIªTwyoi\¸�Uk�uiui_��o~jy���¸¬¼k�oik�ui_&��_�o¦¥�wyui¨Kh � h oi\9jlovwl¬9os\�_���usjy��oi�¡�:jl£n� ^¸Î
�9jy��o wy¬@²Peg| w��¸��_o¦¥§w�ui¨�jy���Rjl����£� �Ujloi�¡w��¸�@_Uur¬¼w�ui^bjy���_y¶ &gwyoIhik�uq��uq�¡hq�¡���y£p�µ�^�k���\`_ÑTw�uqoI\9jyh�¬¼wn�k�hi_�
w��`osuqpK�¡����osw�jy��hq¥§_Uuºos\n� hº«Kk�_Uhroi�¡w��Ì¶º[�\�_g^bjl�¡��uq_Uhikn£¡o~� hvoi\9jloºos\�_��@_Uur¬¼w�ui^bjy���_�wy¬G«Kk�_k�_�¡���¸hrpMhqos_^`h
¥&�¡oi\'²PeË|Ç� �±os\�_�� ����k�o�wyuËhq_Uuq¤K�¡�U_¸��uiwM�U_Uhqhi_h��:jy��ªT_!usjy�n� �Ujl£¡£pC���ÑG_ui_U��oË¬¼uiw�^
oi\�_Z�@_Uur¬¼w�ui^bjy���_Zwy¬
k�hik�jl£3��jyui¨lw<¤M� jy�ChqpMhqoi_U^`h5�·���nµ@�l� �>¶
¹Ëw<¥§_¤�_uUµ�¥§_YªT_�£¡�¡_¤y_Æoi\9jlo���wlo�_U��w�k���\ ¥�w�uq¨�\9jyh��w���hr� ��_ui_� oi\�_'� ^`�9jy��o�wy¬!�9jyuijy^`_os_uih�wyoi\�_Uu
os\9jl��os\�_��Uw�uqui_�£¯jloq� wy�¢hqoiuik���osk�uq_¸wy¬ oi\�_�oiusjl©b�y¶ � w���hr� ��_Uud¬¼w�ug_�m�jy^`��£¡_Zoi\�_¸jyhrpM^b�noswyoq� �¸ª@_U\�j<¤K�¡w�u�wy¬
jy�'� �nÁ9���os_`«Kk�_Uk�_R¬¼_�Y¥&�os\Yos\�ui_U_R�n�¡ÑT_Uuq_U��o�jyuiur�¡¤ljl£v��uiwM�U_Uhqhi_h!oi\9jlo�jl££v_Óm�\n� ª��o�os\�_`²Peg|���uiw��@_Uuro¦p�¶
ÔI�¡uihqoUµn�¬Òos\�_�jyuiur�¡¤ljl£T��uiwM�U_hih��¡h&j�¬¼uijy�oq� wy�9jl£ !�uiw<¥���� jy��^`wyoq� w��Gµnos\�_U��os\�_�«Kk�_Uk�_Ë£ _���yos\��n� hrosuq�¡ª�k�oq� wy�
� hIÉÊ_�� ª�kn£¡£�¯jl�Ì¶ºÍn_�Uw����Gµ��¡¬9oi\�_&jyuquq�¤yjÀ£n��uiwM�U_Uhqh � h jdhq�¡���y£¡_�w��&%ÀwyÑbhiw�k�uq�U_�¥&�os\¸\�_:j:¤KpK®³o�jl�£¡_U�`w��Rjy���¸wyÑ
�T_uq�¡wn��hUµ�os\�_U�Ros\�_�«Mk�_Uk�_&£¡_U���yoi\`��� hrosur� ª�knoi�¡w��R� h \�pM�@_Uuiª@wy£� �l¶º[�\��¡ui�Ìµ��¬.os\�_�jyuquq�¤ljl£���uiwM�U_Uhqhv� hvj�hr� ���y£ _
w��&%lwlÑ�hqw�k�ui�_d�¡�¾¥�\��¡��\�oi\�_dwlÑ��@_Uur� wM��h�w��n£¡p�jyuq_d\�_Uj<¤Kp�® osjl�£ _�Ìµ�os\�_�¾os\�_�«Kk�_Uk�_Ë£ _���yos\��n� hrosuq�¡ª�k�oq� wy�
��_U�Uj:pnh�_�mn�Twy��_U��oi� jl££¡p �·�y�nµn�y�0�³¶º[�\Kk�hµn��uiwM�U_Uhqhi_h�¥&�¡oi\�oi\�_Ëhijy^`_Ë�w�uiuq_£ jloi�¡w��bhqoiuik���osk�uq_d�:jl����_��_Uuijlos_
¤ljyhqoq£¡pZ���¡ÑT_Uuq_U��oº«Kk�_Uk�_�¡����ªT_\9j:¤M�¡w�u¶v[�\�_Uuq_¬¼w�uq_yµ��o3�¡h � ^`�@w�uqosjy��o osw��w���hr� ��_uv�9jyuijy^`_os_uihvwyoi\�_UuIos\9jy�
os\�_��w�uiuq_£ jloi�¡w��Cwy¬Ioi\�_�� ����k�og��uiwM�U_hih�¬¼w�u�jy��Uk�uijlos_��@_Uuq¬¼wyui^bjy���_!��ui_U�n� ��oi�¡w��Ì¶
[�¥�wdhik���\R�9jlusjy^`_oi_Uuqh3hqosjy����w�k�o:µl�9jy^`_£p�os\�_~^bjyui�l� �9jÀ£n�n� hrosuq�¡ª�k�oq� wy�¸wy¬�oi\�_�jluiuq�¤ljl£M��uiwM�U_hihµ�jy���!os\�_
Á9���os_�usjy���y_�wy¬Ioi�¡^`_Zhi�Ujl£¡_Uhdwl¬ � ��oi_Uui_hqoË� �±�T_uq¬¼w�uq^�jl���U_!_¤ljl£¡k9jloq� w���jy���±��ui_��� ��oi�¡w��¢��uqw�ª�£¡_U^`hU¶g[�\�_
^bjl� �¾��w�jl£@wy¬Ìoi\��¡h§�9jl�T_u§�¡h§osw�_¤ljl£¡k9jloi_Ëos\�_g�¡^`�9jy�o�wy¬Ìoi\�_Uhq_��9jyuijy^`_os_uihµ�jyhº¥�_�£¡£Ìjyhºos\�_Ë�Uw�uqui_£ jloq� w��
hqoiuik���osk�uq_�wy¬�osuijl©b��hiw�k�uq�U_hUµ.w�����_o¦¥§w�uq¨±jl���Cjy����£� �Ujloi�¡w��C�T_uq¬¼w�uq^bjy���U_l¶
[�wZjy��\��¡_¤y_Ëos\n� h~��w�jl£>µ�¥�_g��_�¤�_£¡w���j�^`wn��_£.� �b¥�\��¡��\�jl££9os\�uq_U_g�9jyusjl^b_�os_uih~�:jy��ªT_g_:jyhr�¡£p`�Uwy�Koiuiwy££¡_U�Ì¶
Ín�@_U��Á9�Ujl£¡£p�µgw�k�u¾^bwM��_�£Ë�¡h�jÊ^`wM��k�£ jlos_��Ï9k��¡� osuijl©b�¢^`wn��_�£Ë�¡��¥�\��¡��\ os\�_±�Uw�uqui_£ jloq� w���¬¼k����oq� w��
wy¬&os\�_¾Ï9k��¡�Ãusjloi_¾�¡hRjyhqpM^`��oiwyoi�¡�:jl££pÂhi_�Uw����n®¦w�uq��_UuRhq_£¬¼hq�¡^R�¡£ jyu¸¥&�os\Ã�y�¤�_�W¹Ëk�uqhqoR�9jlusjy^`_oi_Uuµ os\�_�
��uiwy��h¾oswÊÐU_UuqwWjlo�j��Uk�oiwyÑÅoq� ^`_�£ jy��¶ÅÉÊ_Cos\�_� �Uw���hr� ��_Uu�os\�_¢ªT_\9j:¤K� w�u¾wy¬�jÊÁ9���os_Ó®¦ª�knÑG_u�«Kk�_Uk�_
¬¼_U�»¥&�¡oi\ os\�_±jyª@w<¤�_±Ï�k�� �»� ����k�o���uiwM�U_hihU¶ É�_±�Ujy����wlo¾��_hi�uq�¡ªT_Cos\��¡h¾ª@_U\9j:¤K�¡w�ub¥&�os\ �£¡w�hi_�n® ¬¼w�uq^
jy�9jl£pKoi�¡��_Óm���ui_Uhqhq�¡w���h¶Ç¹Ëw<¥�_�¤�_uUµ�¥�_±��_¤y_£¡w��7j�¤�_uqp _©b��¡_U��o��Kk�^`_uq�¡�:jl£d��uiwM�U_��k�ui_CoswÂ_�¤ljl£ k�jlos_
¤ljyuq�¡w�k�hg�T_uq¬¼w�uq^bjy���U_�^`_:jyhqk�ui_hU¶&½¦�±oi\��¡hd�9jy�@_Uuµ9os\�_!^`_:jyhqk�ui_�wy¬3�¡��os_Uuq_Uhrod�¡hËos\�_!Ï9kn� �C£ w�hqhËuijlos_lµ9�³¶·_y¶
os\�_gjy^`w�k��Ko~wy¬.¥§w�ui¨¸£¡w�hroºªT_�:jyk�hq_Ëwl¬Tª�k�ÑG_uºw�¤y_UurÏ9w<¥�osw�os\�_Ëjl^bwyk���oºwy¬T¥§w�uq¨Rjyuiur�¡¤K�¡����jlovos\�_&«Kk�_k�_y¶
{�k�u&^bjl� ��uq_Uhikn£¡oihËjlui_�jyh�¬¼wy££¡w�¥�h¶~ÔI� uqhqoUµ�¥�_�Á9����oi\9jlo&oi\�_�jy^`w�k���o�wy¬I�Uw�uqui_�£¯jloq� wy��oi\9jlo&��_U_U��h�oiw`ªT_
o�jy¨l_U���¡��oswRjy��Uw�k��Ko�¬¼w�u§�@_Uur¬¼w�ui^bjy���U_d_�¤ljl£ k�jloi�¡w�����_�T_����h&��wlo�w��n£¡p�w���oi\�_��w�uiuq_£ jloi�¡w���hrosuik��osk�ui_�wy¬
os\�_�hqw�k�ui�_�osusjÀ©��lµ�ª�k�oËjl£¡hiw`w���oq� ^`_�hi�Ujl£¡_Uhghi�@_U��Á9��oswRoi\�_�hqpMhqoi_U^ k�����_Uu&hqoik���py¶�Ô9w�u�_Óm�jy^`��£ _lµ9os\�_
oi�¡^`_�hq�:jl£¡_!jyhihqwn���¯jloi_U�CoswbjR«Mk�_Uk�_�� ���¾hqpMhqoi_U^
�¡hËjR¬¼k�����oi�¡w��Cwy¬Ioi\�_�^bjÀmM� ^�k�^ ª�k�ÑT_Uu�hq�¡ÐU_l¶�[�\Kk�hg¬¼w�u
Á9���os_bª�k�ÑT_Uu!«Kk�_Uk�_hUµ�¥�_`Á9���Æos\9jlo�oi\�_R� ^`�9jy��oZwy���@_Uur¬¼w�ui^bjy���_`wy¬�oi\�_`�Uw�uqui_£ jloq� w��Æ� �Yos\�_�jluiuq�¤ljl£
��uiwM�U_hihgªT_�Uw�^`_hË���£Pª@_p�wy���¢j¸oi�¡^`_�hi�:jÀ£ _�¥§_�uq_¬¼_Uu&oiw�jlh�oi\�_��Uw�uqui_�£¯jloq� wy�C\�w�uq�¡ÐUw��G¶
Ín_U�w����Ìµ�¥§_�Á9����os\�jlo&os\�_�£¡w�hqh&usjloi_���_U�@_U����h��¡�CjR�Uuik��� jl£Ì¥�j<p�w���os\�_�ª�knÑG_u&hq�¡ÐU_yµ9ª�k�o�^`w�ui_��¡^`�Tw�uzÎ
o�jy��oq£¡p�w���oi\�_�^bjyuq�y�¡�9jl£Ò���¡hqoiuq�¡ª�k�oq� w��G¶ + �Cw�ª�¤K� wyk�hË�w���hq_U«Kk�_U���U_��¡h�os\9jlo&oi\�_�^bjyui�y�¡�9jl£P�n� hrosuq�¡ª�k�oq� wy�
^Zk�hro�ªT_!o�jy¨l_U�'�¡�Koiw�jy��Uw�k���o�¬¼wyu�jy��Uk�uijlos_Z£¡w�hqh���ui_���¡�oi�¡w��Ì¶ + ��wyoi\�_UuË�Uw���hq_U«Kk�_���U_`� hgos\9jÀo��Uw���oiuiwy£áÎ
£¡�¡����os\�_&£¡w�hihºuijlos_�ª�p¸�¡���Uuq_:jyhr� ���!os\�_�ª�knÑG_u~hr� Ð_g�¡hv� ��_©b��¡_U��o:¶v½¦��hqos_Ujy�ÌµMhqosjloi�¡hqoq� �Ujl£.^Zk�£oi�¡��£¡_�mM�¡���Rjy���
hiw�k�ui�U_gosuijl©b�Ë�w���osuiwl£Gjlui_&o¦¥�wZ^Zk���\�^`w�uq_Ë_�©b��¡_U��o�¥�j:pnh§osw�jy��\��¡_¤�_d\�� �y\¾k�oq�¡£� ÐUjloi�¡w��b¥�\��¡£¡_g¨y_U_���¡���
£ wyhih�£¡w<¥�¶C[�\�_¾uq_UhqoZwy¬�oi\�_���jy�T_u��¡h�wyui��jy�n� Ð_U�Ãjyh�¬¼wy££ w<¥�h¶C½¦�ÃÍn_U��oi�¡w��W�nµP¥�_���_Uhq�Uur� ª@_¾os\�_¾^`wn��_£

��� :����



� 7 C /19�� 95A 9��3B$7(;=9 0�����037	��
�� B$7	� 9� 9���957 8:957(;=9�4 7�� 95C�� 032���� 2FB�� ; -

jy���'os\�_¸�Kk�^`_Uuq�¡�:jÀ£ºhiwy£¡k�oi�¡w��'��uqwn�_U��k�ui_y¶!½¦�ÆÍn_�oi�¡w��Æ��µG¥§_R��_hi�Uur� ª@_Ros\�_ZªT_\9j:¤M�¡w�u�wy¬ºoi\�_Z£¡w�hih�uijlos_
jyh�jyh�¬¼k����oi�¡w��Ywy¬~hqpMhros_U^,��jyusjy^`_�os_UuqhU¶¸½¦��Ín_�oq� w���)�µT¥�_`���¡hi�k�hih�os\�_¸�¡^`��£� �Ujloi�¡w���h�wy¬~w�k�u�uq_Uhqk�£¡oihU¶
Ín_U��oi�¡w��4-¸�w����£¡k���_hgoi\�_��9jy�@_Uu¶

� � �b(����Ã"Õ����§03)�%���)��Z�

½¦�±oi\�� hghi_�oq� w��Gµ.¥§_Z��_Uhi�uq�¡ªT_�w�k�u�^`wn��k�£¯jÀos_U��Ï9k��¡�±oiusjl©b�!^`wn��_�£�jy���Cos\�_��Kk�^`_Uur� �Ujl£3��uiwM�U_U��k�ui_�¥�_
��_¤y_£¡w��@_U��oiwb_�¤ljl£ k�jlos_�os\�_!ª@_U\�j<¤K�¡w�u�wy¬3jRÁ����¡oi_�ª�k�ÑG_u�«Mk�_Uk�_�¬¼_U��¥&�¡oi\Coi\��¡h��¡����knogoiusjl©b�l¶
eg_�:jl££&os\�jloRos\�_���w�jl£�wy¬gos\�_C^`wM��_£�� hRoswY_Óm�jl^`�¡��_�os\�_��¡^`�9jy�o`wy�Woi\�_��T_uq¬¼w�uq^bjy���U_�^`_:jlhik�uq_±wy¬
� ��oi_Uui_hqo�wl¬v�9jyuijy^`_os_uihËhik���\Yjyhgoi�¡^`_Zhi�Ujl£¡_Uh�jy���±os\�_Z^bjyui�l� �9jÀ£I�n� hrosuq�¡ª�k�oq� wy�¢wy¬ oi\�_�oiusjl©b�Z��uiwM�U_UhqhU¶
[�\Kk�hUµ9¥§_���__U��jRoiusjl©b��^`wn��_£Ò�¡��¥�\n� ��\Cos\�_hi_!�9jyusjl^b_�os_uihg�:jy��ª@_!�w���osuqwy£¡£¡_U�±_:jyhr�¡£p�¶
Ín�@_U��Á9�Ujl£¡£p�µPos\�_Rhiw�k�uq�U_Rosuijl©b�R^`wn��_�£v� h���_Uhi�uq�¡ªT_�Êª�pYj�uijy����w�^Õ��uiwM�U_hih������	�`¥�\�� ��\�ui_��ui_hi_U��oih
os\�_ËÏ9k��¡��usjloi_�jlo§oi�¡^`_�
Ó¶ ÉÊ_djyhihqk�^`_dos\�jlo����Òo�jl¨y_Uh�w���j�Á9�n�¡oi_�hi_�o�wy¬P�@w�hihr� ªn£ _�uijlos_h��������������������K¶
Ô9k�uqoi\�_Uuq^bwyui_yµÀ¥�_§jyhqhik�^`_ºos\9jloPoi\�_vÏ9k��¡��uijlos_º��uqwn�_UhihP�¡hI���¡_U�_¥&�¡hi_§�Uw���hro�jy��oU¶ [�\Kk�hUµlos\�_ºusjÀos_ºui_^�jÀ� ��h
�Uw���hqo�jl�Ko¸w�¤y_Uu!� ��os_uq¤ljl£¡hZos\�_�£¡_U���yoi\�h¸wy¬�¥�\�� ��\Wjlui_b��_oi_Uui^R�¡��_U�Wª�p�jyuiur�¡¤ljl£¡hZwl¬�j±hro�jloq� w���jyuqpÆ�@wy� ��o
��uiwM�U_hih��������K¶IÉ�_���_U��wyos_������ "!$#�%I¬¼w�u&�'��()
+*,�'��-.��¶v[�\�_&� ��oi_Uusjluiuq�¤ljl£9oi�¡^`_Uh0/1�2�3����-.��45�'��jyui_
�³¶ �>¶ �Ì¶�¥&�os\¢hqk�uq¤K�¤yjÀ£3¬¼k�����oi�¡w��'tvu���/1�763
8�9�;:=<&!>
?%�¶gÔ9k�uqoi\�_Uuq^`w�ui_lµ@oi\�_Z�w���hqosjy��o�Ï9k��¡�¢uijlos_9"!$#�%&� h
�³¶ �>¶ �Ì¶~¥&�¡oi\±�n� hrosuq�¡ª�k�oq� wy�¢tvu@��A!B#�%C�DFEG�H�3IJE ¶§Ô9w�u��³¶ �>¶ �Ì¶§usjy����w�^Ö¤ljyur�¯jyªn£ _hUµ9¥�_!��uqw��Coi\�_�hik�ª�hi�Uur� �no
�¡¬&oi\��¡hZ��wM_Uh¸��wyo�£¡_:jl�Âosw��w���¬¼k�hr� wy�Ì¶ &gwyos_bos\9jlo�os\��¡hZ^`wM��_£§�:jl�ÂªT_�hi�@_U���¯jl£�¡ÐU_U�Ã�¡��osw�oi\�_�¬¿jy^R�£¡� jyu
w��&%lwlÑ'hiw�k�ui�U_!^`wn��_£Ò¥&�os\�� ��_��oi�¡�:jl££¡p��n� hrosuq�¡ª�k�oi_U�±w���jl����wyÑ'�@_Uuq�¡wM��hU¶
[�\�_Cui_Uhro¾wl¬dos\n� h`hi_�oq� w�� ��uiwM�U__U��hb� �Wos\�ui_U_Chqoi_U��h¶ ½¦�Wos\�_�Á9uqhqobhqoi_U�Ìµ�¥§_C��_Uur�¡¤y_±os\�_C�w<¤yjluq� jy���U_
¬¼k�����oi�¡w���wy¬�os\�_�Ï�k�� �C��uqwn�_UhihH�����	���¡��os_Uuq^`hËwy¬�os\�_!�¡��os_Uuijyuiur�¡¤ljl£Òoq� ^`_����¡hqoiuq�¡ª�k�oi�¡w��K:A<"!$
?%Óµ�os\�_�uijlos_
^bjlosur�m7LM� ��� jy��!NO�'���@�����81��%Óµ�jy����os\�_�^bjyuq�y�¡�9jl£Ì�n� hrosuq�¡ª�k�oq� wy�Cwl¬Òos\�_dÏ�k�� ��uijlos_QPR�S!$IO�����@���@�TI1�U%�¶
½¦�±oi\�_�hq_U�w����¢hros_U�Gµ@¥§_���_Uuq�¤�_!os\�_!wM�U�Uk��9jy����p±�n� hrosuq�¡ª�k�oq� wy�¢jlogoi�¡^`_V�'�bwy¬vj`«Kk�_Uk�_!¬¼_U�C¥&�¡oi\W�����X�K¶
½¦�¢os\�_!os\��¡ui��hqos_�ÌµT¥§_¸k�hq_Zos\n� h��n� hrosuq�¡ª�k�oq� wy�¢osw¾��_Uuq�¤�_¸oi\�_Z�@_Uur¬¼w�ui^bjy���U_Z^`_Ujyhik�uq_¸wy¬v�¡��os_Uuq_Uhro�\�_Uuq_yµ
�9jy^`_£p�os\�_!hro�jloq� wy�9jyuqp¾Ï9k��¡�C£¡w�hih�uijlos_l¶
[�\�_!�Uw<¤ljyuq� jy���_�¬¼k����oq� w��Cwy¬A�M!$
?%��¡h���_Á9��_U��ª�p

Y !$
?%C�Å}[Z\��]T���>^J43!¿}_Z\��]`^a%?b °qa�´

¥�\�_Uuq_

}[Z\��]T���>^c�
�
d
Efe.�
�
d
g e.�
FE$ g tºu'����]+�DFEX�?���O�  g �

�
�
d
Efe.� �bE tvu�����]+�RJEX�T�����RJEN� ° ��´

hHi
�2jJ�
d
Efe.�

�
d
g ekEf-.�

FE$ g tºu����5]�� FEX�?���O�D g �l�

[�\�_¸Á9uqhqo�os_ui^ w��¢os\�_Ruq�¡��\�oq®¦\�jy���'hq�¡��_Rwy¬g°³��´Ë�w�uiuq_Uhi�@w�����h�osw�os\�_¸�:jyhq_¸¥�\�_U�'oi\�_Rhiw�k�ui�U_Ruijlos_h�jlo
oi�¡^`_��Zjl����jlo~oi�¡^`__
~jlui_�� ��_��oi�¡�:jl£>¶º[�wZ�Uw�^`��k�oi_Ëoi\�� hºos_ui^�µn¥§_d\�j<¤y_Ëoiw¸jy��Uw�k���o§¬¼w�uvos\�_Ë�:jyhq_Ë¥�\�_�
m jy����
 £�¡_g�¡���n�¡ÑT_Uuq_U��o��¡��os_Uur¤ljl£ h§jy���bos\�_g�:jlhi_�¥�\�_U�¾oi\�_pR£�¡_g�¡�boi\�_ghsjy^`_Ë�¡��os_uq¤ljl£>¶v²Ò_oAnA!$
?% ��_��wyos_
os\�_���uqw�ª9jyªn�¡£�¡o¦p�oi\9jlo m jy���o
�£� _��¡�Coi\�_�hsjy^`_��¡�Koi_Uur¤yjÀ£³µ.w�u&_«Mkn�¡¤ljl£¡_U��oi£p�µ.os\�jlo&os\�_ui_�� h���w�jyuquq�¤yjÀ£Ì� �
:;:=<?>2@�A�B2C



� � B$CDC /:4DB���� 2@0������ A"B��	� 952�
 9+B$7 
��/:2��� 0��5C 0��,9�� 03A 03C

Z m �T
	^³¶~[�\�_�Ìµ
�
d
Efe.� 1bE tºu'����]+�DFEX�?���O� FEG� �

�SZ � 4KnA!>
?% ^ �dEfe.� I=bE �bE h nA!>
?% �d Efe.� IJEB1bE �
[�\�_Zhq_U�w�����oi_Uui^ wl¬&° �y´��w�uiuq_Uhi�@w�����hËosw`os\�_��Ujyhi_!¥�\�_U�Cos\�_�hiw�k�uq�U_!usjloi_UhËjlogoi�¡^b_��bjy���¢jÀoËoq� ^`_H

jyui_��n�¡ÑT_Uuq_U��o:¶§[�\Kk�hUµ�oi\�_Uuq_!^�k�hqog\9j:¤y_!ª@_U_��jRuijlos_���\�jy����_b°¿�>¶·_y¶~jy�Cjyuiur�¡¤ljl£¯´~�¡��os\��¡h&� ��os_uq¤ljl£>µ�¥�\��¡��\
� ^`��£�¡_Uh�os\9jlo����3jy��� ��]djyuq_�� ����_U�@_U����_��o:¶§[�\�_Uuq_¬¼w�uq_yµ@tvu�����]+� JEG�T�����R g � � IJE I g ¶ + £ hqw�µ

!>}_Z �5]`^a%?b �S!
�
d
Efe.� IJE>JE>%?b��

�
d
E e.� I=bE �bE h i

�2jJ�
d
Efe.�

�
d
g ekEf-.�

IJEaI g JE> g � °³��´

� w�^Zªn� ���¡���bos\�_!jyª@w<¤�_�ui_hik�£osh�pK� _�£ ��h

Y !$
?% � nA!>
?%
�
d
Efe.� IJE$ bE h Z � 4 nA!$
?%	^ �d E e.� I bE  bE 4 �dEfe.� I bE  bE

� nA!>
?%?P[L b�� < h Z � 4KnA!>
?% ^ P[L b P < 4 P[L b P <
� nA!>
?%?P[L�b ! � 4 PQ% < � ° )K´

Ô9k�uqoi\�_Uuq^bwyui_yµK�ov¬¼wy£¡£¡w<¥�h~¬¼uqw�^/uq_U��_�¥�jl£.oi\�_Uw�urp¸os\�jloºos\�_���uqw�ª9jyª��£�¡o¦p nA!>
?%3� h~_U«Kk9jl£9oiw!oi\�_���uiwyª9jyª��£¡�o¦p
os\9jÀogoi\�_�ui_hq�¡��k9jl£Ò£�¡¬¼_ �����	�§wy¬Ioi\�_�� ��oi_Uusjluiuq�¤ljl£Òoi�¡^`_ /.�`_Óm��_U_��h[
Óµ�¥�\��¡��\±�¡h��y�¤�_U�±ª�p � � )�µ��Ì¶�a0/��0�

tvu@���
�	�	��6)
8� ����� :=<&!��.%�7Z /.� ^�� �=� °�-�´

ÉÊ_Z��w<¥ �w���hr� ��_u�os\�_Zhi�@_U�� jl£3�:jyhq_Z¥�\�_U�'oi\�_Z�¡�Koi_Uuijyuiur�¡¤ljl£�oi�¡^`_¸���¡hqosur� ª�k�oi�¡w�� :A<"!>
?%��¡h�j�osuqk����Ujlos_�
t3jyuq_oiw����¡hqoiuq�¡ª�k�oq� w��±��_Á���_U�±ªKp

:=<"!$
?%C� �� ��� � -����� j�� �¡¬A
+*M/ �
m wyos\�_uq¥&�¡hi_ °³��´

¥�\�_Uuq_ � *�! * i ¶gÉ�_Zuq_¬¼_Uugoswbos\��¡hd���¡hqoiuq�¡ª�k�oq� w��YjlhËosuqk����Ujlos_�'t3jyuq_oiw�ªT_�:jyk�hi_�:=<"!$
?%��¡h�j¾t3jyuq_osw
���¡hqosur� ª�k�oi�¡w��¾¥&�os\��9jyusjl^b_�os_uih#"�jy���$!�¬¼w�u m * 
+* / ��¶3É�_gui_¬¼_uvosw�os\�_g�9jyuijy^`_os_u /%�vjyhvoi\�_ ; �:C 0'&
A"B6��¶
ÍM�¡���U_doi\�_Ë£¡_U���yos\ /1��wy¬Pjy�¾�¡��os_uq¤ljl£T�:jy����wyo�_Óm��_U_�o/%�sµ�jy���¾hr� ���U_�os\�_dusjÀos_Uh~� �¾�Uw���hq_U�k�oi�¤�_��¡��os_Uur¤ljl£ h
jyui_��¡����_�T_����_U��oUµ@�o&¬¼wy££ w<¥�h&os\9jÀogoi\�_Uuq_�� h���w`�Uwyuiui_�£¯jÀoi�¡w��C�¡��os\�_�Ï9k��¡�Cusjloi_���uiwM�U_hihgªT_�p�w����C£¯jl��/%��¶
ÉÊ_���w<¥È�Uw�^`��k�oi_!oi\�_��Uw<¤ljyuq� jy���_�¬¼k����oq� wy� Y !$
?%�¬¼w�u�os\�_�jlªTw<¤�_����¡hqoiuq�¡ª�k�oq� w��G¶ºÉ�_�\9j:¤�_

tºu'���
�	�	��6 
8�Q�)(+* � -��-,/.10�243?j * <65X-��-,7.�0�283� .�0�283 j * <65G-��-, .10�243 �¬ 
�* /%�
m wlos\�_uq¥&�¡hi_ °�/�´

[�\�_Uuq_¬¼w�uq_
Y !$
?%0� P_L b ! � 4 P�% <:9 ( * � -��-,/.10�243 j * < 5 -��-,7.�0�283� .10�243 j * < 5 -��-, .10�243 �¬ 
 *,/%�

m wyoi\�_Uur¥&� hq_ � °³��´
��� :����



� 7 C /19�� 95A 9��3B$7(;=9 0�����037	��
�� B$7	� 9� 9���957 8:957(;=9�4 7�� 95C�� 032���� 2FB�� ; /

ÉÊ_gw�ª�hq_Uur¤�_Ëoi\9jlo Y !>
?% ªT_\9j:¤�_Uh�jyhqpM^`��oiwyoi�¡�:jl££pbjyh 
 j�� -.� ¥�\�_U��/ ��� �È¶3[�\��¡h§�¡^b�n£¡�¡_Uhºos\9jÀo_�����	�Ë� h
jyhqpM^`��oiwyoi�¡�:jl££pZhq_U�Uwy���n®¦wyui��_u3hi_�£¡¬¯® hq�¡^R�¡£ jyuI¥&�os\¸¹Ëk�uqhqo ��jyusjy^`_�os_Uu�� hqk���\Zoi\9jlo 4 ! h � �;49! i 4 i � %�µ
�³¶·_y¶�� � � j��b � �$�>¶/É7\�_U�3/ �`�¡h�Á����¡oi_yµdoi\�_Y^`wn��_�£�ªT_\9j:¤�_hC£� ¨l_Êjl�ÅjlhqpM^`��oswyoq� �Æhi_�Uw����n®¦w�uq��_Uu
hi_�£¡¬¯® hq�¡^`�£ jyuË^`wM��_£Ò¬¼wyu+
+* /%��µ9ª�k�o&oi\�_��Uw�uqui_�£¯jloq� wy�±��uqw���h&osw`Ð_Uuiw�jlo&£ jy��/ ��¶
½¦�Èhqk�^`^�jluqp�µ�wyk�u±hqw�k�uq�U_Æ^bwM��_�£ZjÀ£¡£¡w<¥�h±k�h�osw»�Uwy�Koiuiwy£�oi\�_Æ^�jlui�y�¡�9jl£�Ï9kn� �Å��� hrosur� ª�knoi�¡w��DP!µ�os\�_
oi�¡^`_�®¦hq�:jl£¡_H/ �§w�¤y_Uu&¥�\��¡��\±oi\�_��Uw�uqui_£ jloq� w��Chqoiuik���osk�uq_�^bjloi��\�_Uh�os\�jlogwy¬ jl�±jlhqpM^`��oswyoq� �!hi_�Uw����n®¦w�uq��_Uu
hi_�£¡¬¯® hq�¡^`�£ jyuË^`wM��_£>µ.jy����oi\�_!¹Ëk�uqhqog�9jyuijy^`_os_u��Ê¶
ÉÊ_`��_ÓmMo�_Óm�jy^R� ��_`os\�_R�T_uq¬¼w�uq^�jl���U_`wy¬�j�«Mk�_Uk�_R¥&�os\Æ�Uw���hro�jy��o!hi_uq¤K�¡�U_busjloi_	�¸jy����j�Á9���os_`ª�k�ÑT_Uu

¬¼_U�'¥&�¡oi\'os\�_`jyª@w<¤�_`hiwyk�ui�_R^bwM��_�£³¶Z[�\�� h�«Kk�_k�_�¡���C^bwM��_�£v��wM_Uh���wyo!jl���T_Ujyudoiw�ªT_`jy��jl£¡pKoq� �Ujl£¡£p
osuijy�osjyª�£¡_y¶R¹gw�¥§_¤y_Uuµ�¥§_`\9j:¤�_`��_¤y_£¡w��@_U�Âj¾¤y_Uurp'_©b��¡_U��o��Kk�^`_Uuq�¡�:jÀ£º��uiwM�U_��k�ui_Roiw���_oi_Uui^R�¡��_`os\�_
«Kk�_Uk�_�wM�U�k��9jy����p�jlo�os\�_�jyuquq�¤ljl£T�¡��hro�jy��osh��'��¶ + £¡oi\�w�k��y\�os\��¡h&«Kk�_Uk�_�wM�U�k��9jy����p¾�¡h&��wyo&_«Kk9jl£Ìoiw¸os\�_
«Kk�_Uk�_`wM�U�k��9jy����pYjlo�j�uijy����w�^ �@wy� ��o��¡�'oi�¡^b_lµÌ�¡o��¡h�hikn©���� _��o�oiw���_Uur�¡¤y_bwyk�u���\�w�hq_U���T_uq¬¼w�uq^�jl���U_
^`_osur� �lµ9�³¶·_y¶vos\�_�£¡w����À® os_ui^�£ w�hqh�usjloi_y¶
²Ò_o��H��ª@_Ros\�_`�w���oi�¡�Mk�w�k�h!usjy����w�^$¤ljyuq� jyª�£¡_`��_Uhq�Uur� ª��¡���Cos\�_`«Kk�_Uk�_�wM�U�k��9jy����pÆjlo!jyuquq�¤yjÀ£ � ��hqo�jl�Ko
����µ�jy����£ _�o� �H�3/.� 9 !N"!$#�%�4��@%Ó¶� �Zui_U��ui_Uhq_U��osh&oi\�_����ÑG_ui_���U_�ª@_o¦¥§_U_��jyuquq�¤K� ���`jl������_U��jyuqoq� ���
¥�wyui¨¸�¡���¡�Koi_Uuijyuiur�¡¤ljl£9�¡��os_Uur¤ljl£1#3¶ &gwyos_&os\�jloºos\�_H�� ����jlui_&�³¶ �>¶ �Ì¶3ªT_�:jyk�hq_[/1�!jy��� "!$#�%vjyuq_��>¶ �³¶·�Ì¶ºjy���
xzwy�¡�Koq£¡p¾� ����_U�@_U����_��o:¶�[�\�_�«Kk�_k�_�wM�U�k��9jy���p��¡h�ui_U�k�uihr�¡¤y_£p��l�¡¤y_U��ª�p�H��-.�C�������=! m ���	���=!�
 ���H� h  � %T%�� °³��´

!$��� ���H� %G� h�j�o¦¥§wl®¦���¡^`_U��hr� wy�9jl£���jyuq¨yw<¤���uiwM�U_hihPª@_U�:jlk�hi_C���gjy��� ����jJ�Ìjyui_ �¡����_�T_����_U��oU¶ + hihqk�^R� ���
_Uuq��wn�n� ���¡o¦pyµ&!>��� ��� � %��w���¤�_Uuq��_UhËoswK!$�  ���  %gjlh[#�� �È¶&{�k�ug��w�jÀ£Ò� h�oswb��_Uur�¡¤y_Zk����T_udjy���±£¡w�¥§_Uu
ªTwyk�����hvwy¬9oi\�_&hqosjloi�¡w��9jluqp���_U��hr�¡o¦p	���C! �.%�wy¬9os\�_&«Kk�_k�_&wM�U�Uk��9jy����p�¶vÔ9w�u �w���¤�_��� _���U_gwy¬.��wlo�jloq� w��Gµy¥�_
jyhihqk�^`_¸os\9jÀoH���*D b * ������*D! *"�9*D! �-.��*D! �- b *S�����.* ��¾¶ËÉ�_Z_Ómn�£¡k���_¸os\�_Zosur�¡¤K� jl£3�Ujyhi_¥�\�_U�±w���_�wy¬�os\�_�Ï9kn� �Cusjloi_Uh&�¡hg_«Kk9jl£Òosw#��µ�� ��¥�\��¡��\��Ujyhi_�os\�_!«Kk�_k�_!wn��Uk��9jl���p���wM_Uh���wloË��\�jy����_l¶
[�\�_!��uiw�ª�jyª��£¡�o¦p���_��hq�o¦pCwy¬$ �¸�¡h��y�¡¤y_U�±ªKp

�&%o!('Q%&� �dE e.� IJE � :A<*) '
JE�4+�-, °ra<��´

Ô9uiw�^ °³��´�µI¥§_��Ujy�Â�Uwy^b��k�os_bos\�_���_U��hr�¡o¦pÊwy¬.� ��-.�!�y�¤�_�Êos\�_���_U��hq�oi�¡_Uh¸wy¬�� ��jy���+/¶±²Ò_o#/A� ��H� h  �n¶º[�\�_� ��0�1 ! �.%C�"���21 !��.%�34�&% !��.% °ra�a�´
¥�\�_Uuq_	3Z��_��wyos_hË�w���¤�wy£¡k�oq� w��G¶�[�\�_�

��� 1 243 ! �.%C� �5� 5�
��0�1 ! �.% h Z76 ]j  �&081F!:9F% � 9�^<;k!��.% hh Z76 = ��0�1k!(9k% � 9l^>; ! ��4?
�% �¡¬ �A@ Z m ��
2^
m wyos\�_Uuq¥&�¡hi_

°ra���´

¥�\�_Uuq_B; ! � %�� hgj`|Ë�¡usjy���¡^`��k�£¡hi_y¶
ÉÊ_º¨K��w<¥Âoi\9jlo���� 1 243 ! �.%C�"���C1 ! �.%T�¡�!hqos_Ujy��p�hro�jloi_y¶IÔ.k�uqos\�_Uui^`w�uq_yµ��H���Uw���¤�_ui��_hIoiw�oi\��¡h��n� hrosuq�¡ª�k�oq� wy�
jyhU#�� �È¶¢{�k�uZ�Kk�^`_Uur� �Ujl£&hqwy£ knoi�¡w��Âui_�£¡�¡_UhRwy�Â�Uw�^`��knoi�¡���Yjy�Ãjy����uiw:mM� ^bjloq� wy�Âwy¬&os\�_�hqosjloi�¡w��9jyurp
«Kk�_Uk�_!wM�U�Uk��9jy����p���� hrosur� ª�knoi�¡w���ª�p����¡hi�ui_�oi�¡Ð�¡���¢°ra���´�¶
ÉÊ_���_Á���_Zo¦¥§w¾���¡hi�ui_oi_¸usjl����w�^ ¤ljyuq� jyª�£¡_UhD�FEHG ��jy������IJG �`� �Cos\�_!¬¼wy££ w<¥&�¡����¥�j:p�¶Ë²P_�o � �K
MLJN ªT_
os\�_�«Kk9jy��oq� ÐUjloi�¡w��±�¡��os_uq¤ljl£Phq�¡ÐU_lµ9¥�\�_Uuq_B
/�¡h�oi\�_�ª�k�ÑT_Uu�hq�¡ÐU_�jy���*N jR�Tw�hr�¡oq�¡¤y_!�¡��os_��_Uu¶§²Ò_�o�OEHG � � �$P �H�QL �-R�FISG � � �$T �H�QL �-U °ra<��´
:;:=<?>2@�A�B2C



� � B$CDC /:4DB���� 2@0������ A"B��	� 952�
 9+B$7 
��/:2��� 0��5C 0��,9�� 03A 03C

hik���\Cos\9jÀodtvu'���FEHG ��6 ���U(7tvu@��� ��6 ���9(Åtvu'����IJG ��6 ���K¶vÉ�_!��_U��wyoi_�os\�_�� u���_��hq�oi�¡_Uhgª�p� E G �k!��	% � tvu@���OE G �V��� � �l���"� m ����������N� ISG �k!��	% � tvu@���FISG �H��� � �l���"� m ����������N � °ra6)K´
[�\�_busjy����w�^$¤ljyuq� jyª�£¡_ /A��� h�«Kk9jy��oi�¡ÐU_�Ê�¡�Æoi\�_`hsjy^`_`¥�j:p�¶�Ô9k�uqoi\�_Uuq^`w�ui_lµ�¥§_���_Á9��_`os\�_`¬¼wl£¡£¡w<¥&� ���
¤�_�oswyu '�!��	%C�Åtvu��� @ Z�� � � !�� h � % � %�� °ra0-�´
[�\�_U�Ê°qa�a<´��:jy�CªT_�¥�ur�¡oqos_�¢jyhgjR���¡hi�Uuq_oi_��w���¤�wy£¡k�oi�¡w��C¬¼w�u&ªTwlos\�os\�_�k����T_uËjl���Coi\�_�£ w<¥§_Uu�ª@w�k����

� EHG �k!��X% � 	d
g eF]

� EHG �J!�
�% '�!��O4�
�%
� IJG �k!��X% � 	d

g eF]
� IJG �F!
�% 'U!��O4�
V4 � %'� °ra<��´

|d_Uur�¡¤K�¡����oi\�_����¡hi�Uuq_oi_!¤y_Uuihr� wy��wy¬�°qa��y´§� h&os\�_U��hrosuijl� �y\Koq¬¼w�uq¥�jyuq�Ì¶
+ hr� ^`��£¡_¢hsjl^b�n£ _±�9jlos\ jyui�yk�^`_U��o�hq\�w<¥�h¾os\9jÀo¾os\�_±«Kk�_k�_¢wM�U�Uk��9jy����p�jlo��'��¬¼w�ubjy� � ���oi� jl££¡pW¬¼k�££
«Kk�_Uk�_Æ� hC£¯jlui��_u�oi\9jy�Åw�u�_U«Kk9jl£!oswWos\�_Æ«Kk�_Uk�_ÊwM�U�Uk��9jy����pÈjÀo �'�W¬¼w�uCjy�Å�¡���oi� jl££¡p7_^b�no¦pÅ«Kk�_k�_y¶
[�\�_Uuq_¬¼w�uq_yµ.� �n�¡oq�¯jl£�¡Ð�¡��� � EHG ]Ëjy��� � IJG ]goiw�jy�C_U^`��o¦p±jy���C¬¼k�££P«Mk�_Uk�_lµGui_hi�@_U��oi�¤�_£p�µÌjy�����¡oi_UusjÀoi�¡���¢°ra<��´
¥&�¡££�jl£¥�j<pMh�pK� _�£ � jÊ£¡w<¥�_u�jy���7jy� k����T_u�ªTw�k���� w���os\�_¢£¡�¡^R�¡oq� ���Ã«Kk�_k�_Ywn��Uk���jy���py¶ É�_'\9j:¤�_
¬¼w�k���� oi\9jlo��¡� os\��¡h�jy����uqw�jy��\Ìµgos\�_'k����T_u�jy��� £¡w�¥§_Uu�ª@w�k�����h��Uw���¤�_ui��_Yuijy���¡��£¡p oswÃos\�_¢£¡�¡^R�¡oq� ���
wn��Uk���jy���pÈ°³jÆ��usjl��\��¡�:jl£g�¡££¡k�hqoiusjloq� w�� wy¬�os\n� h¾�¡h¾hq\�w<¥�� ªT_�£ w<¥ �¡� ÔI�¡��k�uq_Êa�´Ó¶ &g_¤y_Uuqoi\�_£¡_UhqhUµg�¡o�� h
�Twyhihq�¡ª�£¡_�osw¢�¡^b��uiw<¤�_�os\�_�_©b��¡_U���pWwy¬�os\�_���uiwM�U_��k�uq_�ªKpÊk�hq�¡���Æj�¬¿jyhro`Ô9w�k�uq�¡_Uu�osusjl��hq¬¼w�uq^ °>Ô Ô [�´
¥&�¡oi\�jl����uiwy��uq� jlos_�Ð_UuiwÀ®¦�9jy����� ��� �·��-0�>¶
ÉÊ_§�:jy�Z��w<¥ ��_Uuq�¤�_�jË�Kk�^`_Uur� �Ujl£���uqwn�_U��k�ui_�oiwd�Uwy^b��k�os_�oi\�_§£¡w����À® os_ui^ hro�jloq� w���jyuqp�£¡w�hihIusjloi_yµ���_�Á9��_�
jyh¾oi\�_¢usjÀoi�¡wÂwy¬�¥§w�ui¨»£ w�hro�osw�¥�w�uq¨�jyuquq�¤K� ����µ�¬¼uqw�^ os\�_�hqo�jÀoi�¡w��9jyurp «Kk�_k�_'wn��Uk���jy���p�jlo�jluiuq�¤ljl£
� ��hqo�jl�KoihU¶![�\��¡h�� hd��w���_RjlhË¬¼wy££ w<¥�h¶�[�\�_¸usjy����w�^ ¤yjluq� jyª�£¡_M E=� !  4R!(
 4 �9%?% - ui_��ui_hi_�Koih�os\�_
jy^`w�k���ogwy¬�¥�w�uq¨�£ wyhqo&�¡��jy���¡�Koi_Uuijyuiur�¡¤ljl£Ò�¡��os_Uur¤ljl£³¶~[�\�_�£¡w�hih�uijlos_��I�¡h&os\�_���� }_Z  E ^@}[Z /_^ °ra0/�´

¥&�¡oi\
}�Z �E ^.� � =] ���C! �.%r}�Z !  4 !�
 4+�2%T% -�� � � �J^ � � °ra<��´

jy���
}�Z  E � � � �J^ � � ] :�%���� �1e�� !(9k% � 99�

� � ] d� E� <�5 � *���� j�� ,�� = j �"! IJE>:=<�)
9 h 
 4 �
FE14+� , � 9

� "!K4 � d� E�� <65 � *��#� j�� ,�� = j �"! IJE%$&('

 4 �"F!NJE�4?��%*) j�� -.� 4 / j�� -.�� +, °ra<��´

ÉÊ_��Ujy�W�Uw�^`��k�oi_Cjy�Ãk����@_Uubjy���Ã£¡w<¥�_ubª@w�k����»wy�-�Ëk�hr� ���Yos\�_�k����@_Uu`jy���Ã£¡w<¥�_ubª@w�k�����h`w��Ãos\�_
«Kk�_Uk�_!wM�U�Uk��9jy����p���_Uur�¡¤y_U�'jyª@w<¤�_l¶ºÉ�_�w�ª�osjl� �

�/. 	EfeF] � EG!��X%q}_Z �E � � � � EG!��X% ^
@}_Z /_^ (�� ( �%. 	EfeF] � Il!��	%r}_Z  E � � � � Il!��	%	^

.}�Z /�^ °³�y��´
��� :����



� 7 C /19�� 95A 9��3B$7(;=9 0�����037	��
�� B$7	� 9� 9���957 8:957(;=9�4 7�� 95C�� 032���� 2FB�� ; �

ÉÊ_Z\9j:¤�_¸¬¼w�k����¢os\9jloËos\�_¸jyªTw<¤y_¸�¡oi_UusjÀoi�¤�_R��uqwn�_U��k�uq_Z�¡h�«Kk��¡oi_R_©b��¡_U��o��¡�¢os_ui^`h�wy¬º�Uwy^b��k�o�jloq� wy�9jl£
�Uw�^`��£¡_�mM�o¦p±jy����os\9jÀo��¡o&pK�¡_£¡��h�oi�¡��\�o&£ w<¥§_Uugjy����k����@_Uu&ª@w�k�����h&¥&�¡oi\�j¸uq_:jyhqw��9jyª�£¡_��Kk�^Zª@_Uu�wy¬��¡oi_UuijÀÎ
oi�¡w���h¶¾[�\��¡h�� h��¡££¡k�hqoiusjloi_U�Y� �ÊÔI� �yk�ui_�a`¥�\��¡��\Êhi\�w�¥�h!os\�_`k����T_u�jl���Æ£¡w<¥�_u�ª@w�k�����h!¬¼wyu�os\�_b«Kk�_Uk�_
wn��Uk���jy���p±jl¬ oi_Uu1-nµÒa<�nµ.jy���¢�y�R�os_usjloq� wy��hg�¡�¢jRo¦pM���¡�:jl£��:jlhi_�¥�\�_U��oi\�_�«Kk�_Uk�_�\9jyhgªT__U�±��� hq�Uuq_oi�¡ÐU_�
k�hq�¡���±a<���¸ª��¡��h�°¿�>¶ _l¶¡µ � � 
ML ��m m ´�¶

0 10 20 30 40 50 60 70 80 90 100
10

−4

10
−2

10
0

5 iterations

0 10 20 30 40 50 60 70 80 90 100
10

−4

10
−2

10
0

10 iterations

0 10 20 30 40 50 60 70 80 90 100
10

−4

10
−2

10
0

30 iterations

ÔI�¡��k�ui_Za��º[�\�_�k����@_Uu�jl����£ w<¥§_Uu&ª@w�k�����h&w���os\�_�jluiuq�¤ljl£G�¡��hro�jy��o�«Kk�_Uk�_�wn��Uk��9jl���p�jÀ¬ os_Uu -nµGa<�nµ�jy���
���¸�¡oi_Uuijloi�¡w���h¶

[�\�_¾_�©b��¡_U����pÊ�Ujy�Êª@_�_Ómn��£¯jÀ� ��_�Ê�¡�Ê�9jyuroZª�p'oi\�_�¬¿jy��o�os\9jlo!�¡��_Ujy��\Ê�os_Uuijloi�¡w���wy¬�°ra<��´�µP¥§_  xzk�^b�:!
¬¼uiw�^ wy��_¸jyuquq�¤ljl£�_U�@wn��\Cosw�oi\�_Z��_�mMo�w���_!¥&�os\�wyk�o�\9j:¤K�¡���¾osw��Uw���hq�¡��_Uugos\�_���_osjl�¡£¡hdwl¬ os\�_�«Kk�_Uk�_�� ���
ªT_\9j:¤K� w�ug��k�ur� ���`oi\�_�_U��oi�¡ui_��¡�Koi_Uur¤yjÀ£³¶

� + ��� �&03)�������
����C�Ó���

½¦��oi\�� h~hi_�oq� w��GµM¥§_Ë��ui_Uhq_U��o�uq_Uhqk�£¡oih�wy¬T�Kk�^`_Uur� �Ujl£G_Ómn�T_uq�¡^b_��osh�¥§_Ë\�j<¤y_d�w�����k���os_�¾k�hr� ���!os\�_g^`wn��_£
jy���'os\�_Rjy�9jl£pMhq�¡h�os_U��\���� «Kk�_b��_hi�Uur� ª@_U��jyª@w<¤�_y¶�[�\�_R��w�jl£ wy¬ºoi\�_Uhq_R_�mn�T_uq�¡^`_U��osh�� h�oiw�_¤ljl£¡k9jloi_¸os\�_
� ^`�9jl�ogw��C�T_uq¬¼w�uq^�jl���U_�wy¬�¤ljyuq�¡w�k�h��9jyuijy^`_oi_Uuih�wy¬�os\�_!^`wM��_£>¶
[�\�_b�T_uq¬¼w�uq^�jl���U_`^`_oiuq�¡�b¥§_`�Uw���hr� ��_Uu�� h�os\�_b£¡w�hih�uijlos_lµP�>¶·_y¶Ros\�_`uijloi�¡w�wy¬�¥§w�ui¨±£ w�hro!��k�_RoswCª�k�ÑT_Uu
w<¤�_UurÏ9w<¥ oiw¾oswlo�jl£�¥�wyui¨¢jluiuq�¤K� ����jlodoi\�_¸hq_Uuq¤y_Uu¶Z{doi\�_UuË�T_uq¬¼w�uq^�jl���U_¸^`_�osuq�¡�Uh�¥§w�k�£¡�'ª@_¸wy¬v�¡�Koi_Uuq_Uhqo
jyhd¥§_££³¶!¹gw�¥§_¤y_UuµÌos\�_Z£¡w�hqh�usjloi_Z�¡h�j�¤�_uqp��9jlosk�usjl£I^`_osur� ��¬¼w�uËÁ9�n�¡oi_¸ª�k�ÑT_Uu�«Kk�_k�_Uh¶ZÔ9k�uros\�_ui^`w�uq_yµ
�¡obuq_£ jlos_hboiwYoi\�_�o�jl�£����¡hqoiuq�¡ª�k�oi�¡w�� wy¬Ëoi\�_�«Kk�_Uk�_CwM�U�Uk��9jy����p�µ�¥�\��¡��\ �¡hRos\�_C^`_oiuq�¡�C�w���hr� ��_ui_� � �
^`w�hqodwy¬ os\�_¸jy�9jÀ£¡pMhi_h��@_Uuqosjl�¡��� ���¾oswb� ��Á����¡oi_¸ª�k�ÑT_UuË«Kk�_Uk�_h��¶&ÉÊ_Zjl£¡hiw���wlos_�oi\9jlogos\�_!£ wyhihduijlos_�\9jyh
osuq_U^`_U����w�k�h�� ^`�9jy��o�w���ªTwlos\�jy���n£¡�¡�:jloq� wy�C�@_Uur¬¼w�ui^bjy���U_`°>_l¶ ��¶~wy��os\�_�«Kk9jl£�¡o¦p�wy¬Pos\�_�jyk���� w`w�u§¤M�¡��_w
��_£�¤�_Uuq_U��¬¼uqw�^#jYhiw�k�ui�U_�osw�jY��_Uhroi�¡�9jloi�¡w��.´Rjy��� ��_�o¦¥�w�uq¨Ã�T_uq¬¼w�uq^bjy���U_�°>_l¶ ��¶ w��Wos\�_C�Kk�^�ªT_u¾wy¬
ui_�osusjl��hi^R�¡hihq�¡w���hËui_«Mkn� uq_U�±oiwbjy��\��¡_¤�_�ui_�£¡� jyª�£¡_��Uw�^`^Zk���� �Ujloi�¡w��.´Ó¶

�	��
�����������������������������! "�!#%$'&(���)�*� <,+$< �"#��-��.,/0�1��2,.��.���43)� < .����5�����5��. <�6 #��'#7
�� !��383)�7�9#��:�9&;#8
�=<>���7���138�5� <�6 � <?
+$< �!#8�-��.,/����@2,.�1.��A

:;:=<?>2@�A�B2C



a<� � B$CDC /:4DB���� 2@0������ A"B��	� 952�
 9+B$7 
��/:2��� 0��5C 0��,9�� 03A 03C

[�\�_C�9jyusjl^b_�os_uihbwy¬d�¡��os_Uuq_Uhro¾\�_ui_±jyui_�oi\�_±ª�k�ÑG_u`hq�¡ÐU_A
 °>wyubuijlos\�_UuRos\�_���wyui^bjl£� Ð_U� ª�k�ÑG_u�hr� Ð_yµ
¥�\��¡��\��¡h�_«Mk�jl£GoiwZos\�_�jy�oik9jl£Tª�k�ÑT_Uu�hr� Ð_����¤M�¡��_�Cª�pbos\�_dhi_Uur¤K� �_�usjloi_ �´�µnoi\�_d�k�oswlÑ�£ jy�9/%��µ�jy����os\�_
^bjyui�y�¡�9jl£TÏ9k��¡��usjloi_����¡hqosur� ª�k�oi�¡w�� P�¶ É�_d£¡_o&os\�_Uhi_���jyusjy^`_�os_Uuqh�¤ljyuqpb¥&�¡oi\��¡�Cuijy����_h��Uwy��hq�¡hqoi_U��o�¥&�¡oi\
��usjl�oi�¡�:jÀ£3��_�o¦¥�wyui¨�� ����hq�osk9jÀoi�¡w���hU¶�É�_Zk�hi_!��w�ui^bjl£�¡ÐU_U��ª�k�ÑT_Uudhr� Ð_UhËwy¬ k��±osw�jb¬¼_¥Ähi_U�w�����h¶g[�\�_Uhq_
¤ljl£ k�_Uhbjyui_�o¦pM���¡�:jÀ£�wy¬d�k�uiuq_U��oi£pWj:¤ljl�£¯jyªn£ _�hr¥&�¡oi��\�_Uh¶ Ô9w�u¸_Óm�jy^`��£ _lµ~oi\�_CÔ9w�ui_ + [�� �y��� !�� %na:�����
hq¥&�os��\Y\9jyhËj¾�@_Uuz®¦�@w�uqogª�k�ÑT_UuËwy¬&a<�y��a��b�_££ h¶�ÍK� ���_Zos\�_Zhq£¡w<¥�_hqo�j:¤ljl�£¯jlª�£ _!£¡�¡��¨Cw��±oi\��¡hdhq¥&�os��\¢�¡h�j
a�¶ -R�±ª&%lh�[�a�£� ��¨@µ�oi\�_�^bjÀmM�¡^Zk�^
��_£ j<p�� ��oi\�_�ª�k�ÑT_Uu��¡h&_U«Kk9jÀ£Ìosw`��¶ �Zh¶§¹�� �y\�_Uu�£�¡��¨¾hq�T__U��h&¥§w�k�£¡�
pK� _�£ �±�Uw�uqui_Uhq�Twy�����¡���y£p�hi^bjl££ _ug��_£ j<pMh¶
ÉÊ_�k�hi_�^bjyui�y�¡�9jl£����¡hqoiuq�¡ª�k�oq� w���h�wy¬3Ï�k�� ��usjloi_Uhdwyª�o�jl�¡��_�±¬¼uiwy^
osusjl�U_UhËwy¬ ¤ljyur� w�k�hgoiusjl©b�Zhqw�k�uq�U_Uh¶Ë½¦�
os\��¡h��9jy�@_UuµÌ¥�_`�w���hq�¡��_u�o¦¥�w�osuijy�U_hU¶R[�\�_¸Á9uihro�osusjl�U_R\9jyhdªT__U�Æ��_U��_usjloi_U�Yª�p���tº}���® _U���wn�n� ���Cjy�
&d[�Í � [�� ��\�jy����_�£�°³��[���´�¬¼w�u&w���_!\�w�k�uU¶º[�\�_!oiusjy�_!\�jyh�ªT__U�Cui_U�w�ui��_U��wy���yk���_�aya�µÌa<����-nµÌa6) � -y�
}~Í�[�¶G½ oË� ����£ k���_UhRa<��/y�����R¬¼usjy^`_UhµT¥&�os\Yj¾^`_Ujy�¢usjÀos_Zwl¬~��¶ -y�����b�±ª&%lh¶�[�\�_¸hq_U�Uwy���¢osuijy�U_Z�¡hdª�jyhi_�
w���os\�_ + k���k�hro�a<������ ¦��k�uq��£ _Ó®¦�Ujyª�£¡_5!�}voi\�_Uuq��_o�oiusjy�_��Uwy££ _�oi_U�±jlo !�_�£¡£¡�Uw�uq_ �·�$�>¶º}ºjy��\�osuijy�U_�_�£ _^b_��o
� hgj`usjloi_�j:¤�_Uuijy��_��w<¤�_uËj�a<�R^`h&� ��os_uq¤ljl£>¶
!�wyoi\�osuijy�U_hI\�j<¤y_�ª@_U_��¬¼w�k�����oswg_�mn\��¡ª��o3£¡w����l® usjy����_º��_U�@_U����_U���_�°>uq_¬¼_UuÒoiw5� � �K¬¼w�u�jg��_o�jÀ�¡£¡_U�Rjl�9jl£pnhr� h
wy¬�oi\�_�!§_££ �w�ui_bosusjl�U_<´Ó¶�[�\��¡h��¡h�¤K�¡hq�¡ª�£ _b� �ÊÔI�¡��k�ui_¾�nµP¥�\��¡��\Âhi\�w<¥�hZoi\�_`¤yjluq� jy���U_Ó® oq� ^`_¾�n£ wyo!wy¬�os\�_
��[�� oiusjy�_y¶�}vhqoq� ^bjloq� wy��hdwy¬Ios\�_�¹Ëk�uihqod�9jyuijy^`_os_ug¬¼uqw�^Öoi\�_�¤ljyur�¯jy���U_�®³oi�¡^`_���£¡wyoZ°¿¥�\��¡��\¢\9jlhËª@_U_�
hi\�w<¥���oswZªT_�j�ui_£ jloq�¡¤y_£p��TwMw�u~_Uhroi�¡^�jÀosw�u �·�y�$�¯´ºpK�¡_£¡� ����<
	�� m �����¶v[�\�_�¹gk�uihro&�9jyuijy^`_os_u�¬¼w�u~os\�_
!�_££¡�Uw�uq_!oiusjy�_��¡h m ����µ��Uwy^b��jloi�¡ª�£¡_�¥&�os\Cos\�_�Á9����� ����h&� � �·� �³¶

10
0

10
1

10
2

10
3

10
4

10
−1

10
0

frames

va
ria

nc
e

Variance−time plot for the MTV trace
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Loss rate as a function of normalized buffer size and cutoff time (MTV, util=0.8)
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Loss rate as a function of normalized buffer size and cutoff time (BC, util=0.4)
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Shuffle loss rate as a function of normalized buffer size and cutoff time (MTV, util=0.8)
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Shuffle loss rate as a function of normalized buffer size and cutoff time (BC, util=0.4)
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Loss rate as a function of Hurst parameter and marginal scaling (MTV, util=0.8)
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Loss rate as a function of Hurst parameter and number of superposed streams
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Loss rate as a function of normalized buffer size and marginal scaling (MTV, util=0.8)
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Loss rate as a function of normalized buffer size and marginal scaling (Bellcore, util=0.4)
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