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í|dK��<Ìí�ë�TmR�Ì|Rí�º�éÐzTÐ�zwzY=í�Êm4Ðí��ë�TmåR��åK��eåTÐí�º�Êmå4Ð�oåS|@�ëmåg`¶�5å¹Ì�øÎ��T{åS
o�^H�Ì|Rí�º�ëmbGüm<��Ðí ÊmgTÐ��b<��ým�bTÐí�Ò}1�Ì|Rí�ºÊm4�éÐzTÐ��g` í Êm4Ð�ëmbGÎí�ÊmgTÐ�x�`<�ÁÁ�Å

�`@�ocKí��9í måf��`Q�Êmå4Ð�CK�mf�S|@��aTÌ� ¬ëÌ�z^<�éÐzTÐ�9�Êm�TÐ��PØÌ��>�º�ïz�0�îz�vÐ�CK�ìme<��hÌ
wmP�ì{ví�ºîz*�ëÌ�øÎ�mf�`hÌ�9�ïz*�ø�m¹Ì��f�4Ëí�Úm`bTÐ�êÙ�9�o_Tm�X�ÒÊÐ|aTÐ�ì{v�^[TÐí��aeTÐ�o�ÁÂ��

	ê°�TÐ��gcK�Ø�v�ÒÚ�G�S
Nm^=��T�R�� ��Me>Ð�M?íÛ� ò�S��X�mfgQ��1Ð�mecR�Ú�öe�TÐ�ÚmQí��mh|XÌ�Êm?�ÐÙÎ���@�`owË��¿»^ë�eXjBÐ�9í`

owË��½Â^�w�e�<���`@�Ì|R��ò�S��ÊÐ|aTÐ�oga<�Ì|Rí���w�e=�DP��X�ÁÃ��`@�ocKí�Å���ví��^`TÐ�îzK��hÌ
��Ð�1�í��cGÐ��NÎ�M?íÛ���^?í��^`Tm<�5f�ZeQ��Me>Ð��émåR�5åS�zgSi�TÐ��e^X��gQí�M?í}T�ðm�^h

�Nm^=� �Me>Ð�M4Î�Ðí{��=�ø���ÁÄ��
	ê°�TÐ��gcK��G�w�ÒÚ�G�

Nm^=��T�R�� ��èmwÍÚ��Za=�ø� ¬�e<�mw�émR�`owË��À^�`@�Ì|R�º��x�`<��ó�e<�mw���åRí�qåg@í�måev�º ëË|åaTÐ�9
ë�Rm�TÐ�Ì|Rí��ë5aT��X�éíúÐ��bG�D�S��<Ð� ¬ëÌ�øÎ�mv�b<�÷è õ ÷Oô= ø� ÷�óe ô< mw�D�S��<Ð�ÒÐíÚ�z@Ì���eRí�º���bG�mw

Ò° ¬ZTÐ��õRÌ� ÷�óe ô<�D�S��<Ð�ÒÐíÚ�z@Ì�ï}�TÐí��x�`w�éma�X� ô�ó= ëÎ�m¹Î� ¬�óe ô< mw��Â»��`@�ocKí�Å��Ómå_T��åX�o_T�m¹Ì
ì{v�9�Ñ|^TÐ�odcbTÐ��÷�e<�mw�º�� «�e<�mw�º� ¬�e<�mw��Â¼��Nm^=��T�R�� ��ðmå<ÌØ�MeG���G�ë�KÚ}=�émR�`oåwË��¿Â^Ì|åR

��`@�ñ�Ò}©�x�`<��ðm<ó�ó óÌØ�ÊÐ|aTÐ�oga<�Ì|Rí�º��m¹mbGk<�Â½��TÙ�9�oc^TÐíÅ��x�åQ��åXí�º��ÚzåZBÐ�ØÐÚÌ��båGÌ��X
GiQ�x�`TÐ��cÉÌ�ë�bw�ëÌ�Û�ªí�º��GøÐ�ØÐÚÌ�æí|å@��X�ðmQ|@��ghm>�ëmS�mX�9��TÙ��d^��=�Ñ|^TÐí�º�ðm`g` �b

���X��c"Ð� �}^BÐ�º�|feTÐ�Â¾��Nm^=��T�R� ��@�h�ðøm?Ú�øÎ��c�R�mecGÚÌ�mXí�î|aTÐ��vÌ��X��fgTÎ��`owË��¼»Ä^º
��eTÐ�9í`owË��¿¾^Êmg�húÐ�ÒÚ�G��X�éíúÐí`owË��Â^ñ�`@�Ì|R��Êm"Ð��Sí�ë�eTm<�Ì|Rí�º���Ð�BÐ�ì{v�9
ÊÐ|aTÐ�oga<��Êm"Ð�x�Qí�ÊmgTm<�Â¿�ò�`@�ocKíÅ���T�R�CK�ÒÚ��TÐ�ì{v�9�ìØÚ����mecGÚÌ�mXí��CåK�ë°^`TÐ�î|�Q

�Nm^=�émR�5S�º��T{<���`h��K�ì|SÙ��?� Ð �X�Úm�AüÐ�����gTÎ�meg@íÌ�m öhÎ��Êm�eTÐ��¼Á¾�ÂÀ��
	ÊÐ�üÐ�ÒÚ�G�

Nm^=��T�R�� �í�c?Úí��cg�<��fgcK�nc?Ìí��=�Z<��feX�p^\�GÐ��X�Û}`�GÐ��`owË��Á¿^�`@�Ì|R��
�g?��b<���c?Ú��ÊÐ|aTÐ�oga<�Ì|Rí�º��m¹mbGk<�ÂÁ��`@�ocKí�Å��ôémaw�Ñ|^cT�o_T�ì{v�ëÌ��º � õ? óÚí�º� ÷� ÷?Ú
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Ñ|^TÐ�é�awí��|KmYTÐ�émR�º� õVóRí�º� ÷VóR�º õVóaTÐ�9� ñz^Gí��g�Tm<� ôÑ¥Ì�ÒV�TÐ��vÌ��^<�émRí����5hÎ
� ïV�TÐ� ��"Ð� Ì|R� 5S� º� |�cT� oX°K�Ó�S� ê°TÐí� º� ê°TÐ� Ò�bT� ðmKm�=Ð� �g!Ð�Ó�S� �õ õzd"Ð� ��b<

éÐzTÐ���ÂÂ�

�� Nm^=��T�R�� ��ì|SÙÌ�ëÌ�ëm\gYTÐ�øÎ� ô�ghm�hÌ�mXí�`owË��Á¾^x�`TÐ�9í��º�� �� Ð ô�ågcK��`oåwË��¼»^�å`@�Ì|åR��
ÊÐ|aTÐ�oga<�Ì|Rí�º�M^��BÐ�9�Êm4Ð��[<��mv�b<�ÂÃ��`@�ocKíÅ��5åhÎí�º��å[TÐ�mfcåÉiQ�º�oådcbTÐ��ÉÌ�CK

��X�ÓÐ�bTÐ�îÌÚ�mB��[TÐ�NÎ�Êm4Ð��S��K�ézK���ghm�hÌ��å[TÐ�NÎ�éízå^TÐ�îÌÚ�º��[TÐ�mfcÉÌ�Êm4Ð�phmSí��
ÓÐ�bTÐ�CK�ÚÐ|d�GøÐ���X�ëm�cTÐ�CK��AÌ�ë�bgT���ÂÄ�

	ê°�TÐ�mfgcK��w|X�ÒÚ�G�
Nm^=��T�R�� ��ðmge?�ðm�IÚ��gcK��Rm�=�oc�öeTÐ�â{�<� õ�gTÎ�ï ö}ví�`oåwË��¾À^�å`@�Ì|åR�º��å�Sí�Êmå�TÐ��å[<

�M�TÐ��g` í æmaTÐ��÷�õRm�ô=�Ò}1�Ì|Rí��`< ë�Rm�TÐí�º��g`��TÐ��X�5f��`<�zwzY�TÐ��X�5f���Ã»��`@�ocKí
� ��ïÌ��Rmå�=�9�|då[=�oc�eTÐ��Km`TÐí�º��<���ZeQ�nI|TÐ�NÎ�ìÐz^Q�p\RmG���a��X��c^?��hÌ��oåc�eTÐ��Rmå�=

mf[^<��v�ÙÎ�oc�eTm<�~��cX��hú�Å��hÌí�â{!Ð��Km`TÐ�ë�bw�ëÌ�Û�ªí�º� õ�gcK�ðmge?�ðm�IÚ���Ã¼�

	ê°�TÐ��fgcK�Êmg�húÐ�ÒÚ�G��
= �T�R�Nm^�� ���"m<��b@Ð�ÑÚ�émR�`owË��¼¼½^�`@�Ì|R��ÊÐ|aTÐ�oga<�Ì|Rí�º mBÐ�CK��Túm<��CåK��åQ{�<
�|XúÐ�Ã½��`@�ocKí�Å��émR��hÌ��cGí��gcK� Ð CÉ���g�h��K��?í�}K� Ð Úm�AÎ��v���"m<��b@Ð�ÑÚ�mw���Ã¾�

	r"Ð�ÒÚ�G�
Nm^=��T�R����g�G��K�ëízZwí�Ðí|`S��w{TÐ� öëÎ��ågQ��Små^TÐ� ðÊÐ�åG�ÜmåöecT�ìmåec^?�ï{åTÐ�êÐ|å"Ð�z��BÐí� Ð

Øm�TÐí�`owË��½À^�`@�Ì|R��nZe<��ðÊÐ�G��ÊÐ|aTÐ�oga<�Ì|Ríº���Q|Tm<�Ã¿��`@�ocKí�Å��ðmåghm>�ðø�^`X�ìØÐÚÌ��hÌ
��T�aT��ìmec^?��ïØm�TÐí��gQ��Sm^TÐ�î��GÐ��<�zw|w� õ�^`T��Sm^TÐ��QÚí��ÃÀ�

	Ú�eTÐ�ÒÚ�G��
T�R�Nm^=���� ��mfgcK� Ð n[P� öëÌ� óo�Xm#Ðí�`owË��Ä^�`@�Ì|R��ÊÐ|aTÐ�oga<�Ì|Rí�º� óo�Xm#Ð�nZe<��øí mf^Q|<

éíúÐ����BÐ�9�æ°A�ÃÁ��`@�ocKí��|wzåa�TÐ�ë�bwí�º�o�Xm#Ð�zfYwí�|wza=�CK��ëÌ Û�åªí�º� Ð oåe^T� öëiå< �o�Xm#Ð��X�ðøz<�ë�bw�ÃÂ��Nm^=��T�R���\w �Xíëí}ýmå`TÐ��åv��åþTíiQ��åa�wí� Ð �å¶í��T�åGÚí� Ð ��`oåwË��
À½^�`@�Ì|R��ÊÐ|aTÐ�oga<�Ì|Rí�º�Êm4Ð�Ò�S�Ü°�AÐí�æmaTÐ�ëmbGk<��æmaTÐ��b<�ÃÃ��`@�ocKí�Å��o_T�CK

�é�aw��X� �{TÐ�æ|"Ð�ë�eb�w��>�ê}�cT�ÊmgTÐ�ë�\a�w�º�� ðÐzwÛ� ÷��w�3í�º�ðmXm^I� ÷FHÌ�3í�º�ðÐzwÛ� ÷ÚÌ�3��åeXí�måfc�R�ï
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|KmYTÐ�é�R��ðmaw�G�meT� ÷FHÐ��dgcG�pTmR�� ����ÃÄ�

	ëmR|`TÐ�ÒÚ�G�
Nm^=��T�R�� ��ðÐVh�øí�mQ¢�ë�^g\��=�5Q�ë�T�a=�5<��S�<{S�zaQ�`owË��¼Ä^�`@�Ì|R��Êm�Tm<�ë�^g\��=�5Q

ÊÐ|aTÐ�oga<�Ì|Rí�º��ÊmgTm<�Ä»�õ�`@�ocKí��CK ðÐØÚ�MSOdcT�Ñm\#Ð�CK�ïÌ��S�<{S�zaQ��T�R����b�<{åS�zåaQ
�ðÐVhøí�ðmQ¢��b�`hú�ë�^g\��=�5Q�ë�T�a=�5gQ�o4ùÐ��Ä¼�

	ÊÐ|^YTÐ�ÒÚ�G��
Nm^=��T�R�� �MRØmZTÐ��X�peS�ëÎ�Ê5�TÐ��X�ðm`�S�megcK��aGiQ�`oåwË��¼ÃÂ^i�åG�9�måfc�Xí`oåwË��Ä^Ì|åR
�`@��ÊÐ|aTÐ�oga<í�ºM�TÐ�x�`<��m¹mbGk<�Ä½��`@�ocKí���å�X��å ó�õS í�o`å ÷�S��å+�º�Ê5å�TÐ��åX�ðm^\R�ïÌ� �

Êm4Ð�àmaGÎ��^+í�ìz@Ðí�M<�ç|`TÐí�º� ÷ ó�õSí�Ò ó ÷�S���Ä¾�

	�deTÐ�ÒÚ�G��
Nm^=��T�R�� ��cvÌ��cfX�mhzfH�mX��gT�T� ö�T�aeT��>��öe�g�eT� m<�Ð�dGma=�Ð�TmR�`owË��À»^�`@�Ì|R���gåBÐ�x�å`<

�ê°TÐ��Sí��óX�õc ÷f�o�^H�Ì|Rí�º��ë�Rm�TÐ�Ì|Rí�º�ê°TÐí��gBÐ�x�`<��ê°TÐ�x�Qí��gBÐ��[<�Ä¿��å`@�oåcKí���åhÌ
�bTm<��õ̂ ÷̀ BÐ�º��õ̂ ÷̀ w�� ó̂ Q��X�ëmbBÐ��GÐ� ¬ëú�Å�~c�BmS�ëmbX��GÐ��c^?���ÄÀ�

	�ZaTÐ�ÒÚ�G�
Nm^=��T�R�� �nv|TÐ��X��@me?��gTÎ��d�Ðí�`owË��¾½^�`@�Ì|R��TÐ x�`<�Êmå4Ð�ëmbåGÎí�ÊÐ|��÷nå ÷v óÚ�º

í|dK��<Ìí�D�S��<Ðí��Qmh�Ì|Rí��ë�Rm�TÐí�º�mfd��`<��Êm4Ð�ëmbGÎí�ÊÐ|TÐ��[<�ÄÁ��å`@�oåcKí� ��åX�oå_T�må¹Ì
�odcbTÐ�ì{v�9�Ñ|^TÐ�Óm_T��ñn ÷v ôÚ º� ñn ôv ôÚ º� ñn ÷v óÚ º� ñn óv óÚ��ÄÂ��Nm^=��T�R�� ��me<���#�megcK� Ð � öX ëÌ�ø�T�`

owË��Ã½^�`@�Ì|R��9M�TÐí�Êm#Ð�x�`<����#�ÊÐ|åaTÐ�oåga<�Ì|Rí�º��Må�TÐ�å�Sí�Êmå#Ð��å[<�ÄÃ�oåcKíÅ
�`@��me<� Ð ��#��e^BmQ�º�ê�c^dcT�ìme<��zaQ�o��Ðí�

	êí|TÐ�ÒÚ�G��
Nm^=��T�R�� �MBm^cT�Ómwù��TÙ�9� öëÎ��bhÐ�TÌí��b�e�TÌ�æ°�AÐí�ßÚúÐí�ÓÐí5�TÐ��cA��=mwË��Xí��`oåwË��

½½^�`@�Ì|R��ÊÐ|aTÐ�oga<�Ì|Rí�º�MBm^TÐ�9�ê°TÐ��b<��x�`Tm<�ÄÄ��`@�ocKí��3må^TÐ� öëú�Å�3måK��å+��åc^?
Nm^=�émR�5S�º�vm!Ð��X�ðÐØma�KÐ���@Ì�ë�bw�ÊUTm<�� �ë�Bm^TÐ�øÎ�mfca^w�mXí��Ó��be^TÐ`owË��¿¾^mX ðm[wÌí

�êza=�mX�mXiQ�º�|Ai=�mXí�êza=�T�aQ�� ��ëí|b`�w�ê�aT�Ómwù��TÙ�9� öëÎ�`owË��½¼^�T�aQ�|Ai=�mX�mXÌí�º�� ��Ómwù
ë�ca^w�ê�aT�`owË��½¿^��¼»»�



�¾½��Ø�êÐ}@�z1Ì�zd7�}ýmQ��
�

Ì¥]¼@�?�QW@H¸?�Ï¹��
�ÉË¸ÉÊ�+��½lÊc�'/2&�'/3&� �
���������0..5�¿�

�

	ÑÐ}@úÐ�ÒÚ�G�
Nm^=��T�R�� ���bT�êmaX�ø�Ñ|�w��vÌ�mw��feX�o`ýmI�pTmR�ÙÎí�`owË��¼¾^�`@�Ì|R���gX��[<��êma ôX�Ì|åRí�º
ÊÐ|aTÐ�oga<���gBÐ�x�`<�¼»¼��`@�ocKí�Å���e^X�CK�ëmbX��GÐ��c^?��émR�5S��bT�êmgR����X�ø�����gvÐ|å<Î�êmaX

�Ò|a�TÐ`owË��¼½À^ïÌ��bT oXmRÎ�ø��e^X�CK�êmRÌ��X�ðÐÚzZX�ë�bw�ëÌ�Û�ªí�º�oXmgR����X��¼»½�

	|QmP�ÒÚ�G�
Nm^=��T�R�� ��G�X��TÎ�NÎ� ó�c öIiQ�ÓÐí5�TÐ�Ñm�GÌ��`owË��¾Â^R�`@�Ì|���åX�M^TÐ�nZe<��ó�cIiåQ��Ì|åRí
ÊÐ|aTÐ�oga<��mfd[<�¼»¾��`@�ocKíÅ��Ñ|å^TÐ��^�åT�ÊÐ|å`TÐ�zåYhÌí�º� «Lå ó̂ óT |åXúÐ�ÑÐ�?�CK�ðm<�ZeX��c^?� �

m*Ð|QÛ��X�~`eTÐ�xwF��Q�������m*mB��X�o ¬dcTÐ�meeTzw��������m*øíØ�íÌ�|vzTÐ�æí¢� ¬�K��¼»¿�

	æ|A}TÐ�ÒÚ�G�
�RNm^=��T�� ��nvÙ��X�ÒÚ�GÌ��gcK��aTÌ�ø�cQ�`owË��À¿^�`@�Ì|R��oåga<�Ì|åRí�º��TÌ�DP��X�M�TÐ�ëmbGk<

ÊÐ|aTÐ��mvz^<��TÌí�mf��`<��ìíÚmGÌ��¼»À��`@��ocKí�Å��é�ah�5S�º�ìÚ�GÌ�º�ÚÐ�G��+��c^?��º ogaåGÌí�ÊmaG
�wØÚÌí�ÊÐØÚ���¼»Á�

	ç°\TÐ�ÒÚ�G�
Nm^=��T�R�� �S��w��Xíì|XÌ��Tm<� Ð öëÎ����@��fQ� Ð CK����`owË��¾^�`@�Ì|R�� ��ô�Tm<��º �w�e=�D_<��ì|åXÌ��

ÊÐ|aTÐ�oga<�Ì|Rí�º��`#m<��ì|XÌ�nZhí��w�e�Tm<�¼»Â��`@�ocKí�Å���^`Tm<�ì|XÌ�nZh�ë�h��Xí�º�oQm�³T��c^?
��T�aS�Ð{ví�º��ðÐzwÛ� ñÑÚm��º� òzwÛ� ôÑÚm�� ñë°Q���¼»Ã�

	Úm^BÐ�ÒÚ�GÕ�
Nm^=��T�R�� ��î�YcT� ðoKÐ}h�`owù��¼Á^�`@�Ì|R��ÊÐ|aTÐ�oga<�Ì|Rí�º�oKÐ}h�nZe<� ��Q|Tm<�¼»Ä��`@�ocKí�Å� �

ìme^Xí�º��\aTÐ�íÌ�º�ém"Ð�CK���Zh��hÌ��ëÌ��]T�í º oQ|^X��oKÐ}h��9 oåQ|^BÐ��å��=�3�5åcQ�ëm�e?�m©í�Ò|bh
�p�ZeQ�mfeX�p^\R�p^eTÐ�¼¼»��m^=��T�RN� �ë�dýmR��*ÐØmfY<��v��w{TÐí��`owË��¾¾^�å`@�Ì|åR���Túmå<
ÊÐ|aTÐ�oga<�Ì|Rí��d!Ð�CK��ØÐ|QüÐ�CK��TÌ�D_<�¼¼¼��`@�ocKí�Å� �ÅÜmåeTÐ��X�ÓÐØmfYTÐ�Ò|�bT��d!m<��c^?

oKm+�æm[BÐ�ë�bw�ëÌ����Q�oKm+�NÎ�æm[X��húí� ��¼¼½�

	|>zBÐ�ÒÚ�G�
Nm^=��T�R�� �?|TÐí�|�vmQ�}��`owË��À^�`@�Ì|R��9 ÊÐ|TÐ��[<��}? ô|TÐ��ÊÐ|aTÐ�oga<�Ì|Rí��mvå�b<�¼¼¾�oåcKí
��`@��z@Ðí��m©me^dQ��bTÐ�íÌ��[Tm<�Ñ|^TÐ�Óm_T��X�o_T�m¹Ì���¼¼¿�
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	oXmgaTÐ�ÒÚ�G�
Nm^=��T�R�����edw��eX��X�o`\h��w�3Ì�`owË��¾Â^�`@�Ì|R��9 ÊmgTm<���edw��oåga<�Ì|åRíÊÐ|åaTÐ��Êmå�Tm<�¼¼À�

�`@�ocKíÅ��o`\eTÐ�qghi�cQ�Êm�Tm<�Ì|R��Xí�º��eBÐ�DS{=�CK�ìØÚ���¼¼Á�

	M``\BÐ�ÒÚ�G�
Nm^=��T�R�� �MfbQ�Ð��cahÐ��fcvÌ�NÎ�Ð��cahÐ�ÐÙÎí�`owË��¾¼^�`@�Ì|R��9�åTÌ�D_<��MåfbQ��oåga<��Ì|åRí

ÊÐ|aTÐ���TúÐ�Óm�>k<�¼¼Â��`@�ocKí�óQ �X��c^?�ìme^Xí�º� ÷Ú õ{ ó@ �fQ�Ú õ{ ó@ ��X�º� ÷�õb óQ �fQ�º�� ó�õb���gI�Mb@m�
~`húÐ�¼¼Ã�å Nm^=� Ð �1Ú�å��`@�ÓÐÚmg�AÐ��X�megf�hÐ�zR�ë�bh�o]`cTÐ�ì{)í�

oga<��K� òÚmg�AÐ��X��<�Ø|`=�mX��ýmZAí�ÓÐ}gX�zwz ëùÐ�meebdw�º��`@�ÓÐØÐ|`hÐ��X�o^�dBÐ�oT�!Ð�ì{v�z^<í
�ÊÐ|aTÐ��

¼Ð{åví�º��åeK�|Ai=í��`cTÐ�êza=�mX�M<�êmaBÐ�o�GmeXí�oP°�cT�ðm�cI�Å��Ñm\#Ð�Ñ�cGÌ�CK�o�÷g ó_TÐ�Ñ�cGÌ�Úm�¶
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�%%&��oghm\wETÐ�
Ä�ðÐDAÌ��ÒØmX�ÜÚz=�Óm^Xm!Ðí�zvm^BÐí�ÜÚÐzBÐ�ëÌ�owÐí|TÐ�Oh�CK�zKmG�m,í���w|åbTÐ�ëË|åaTÐ��

ìD>i=�9�x�Ðí�Ð{ví�º�mvÐ�G�æ|^w�ø�º�mfgcK�nTm\TÐ�iYeQ�º��owÐí|TÐ�ì{)��

¼���o]@°X����ah�3�ÐÙmB��ýmR�é�aw�zR���ÒÊÐ|R���éz<��owÐíÚ���odýúÐ��X�êmXü�Ñ��eBÐ�Úmg�AøÐ�CK��c\=�ÒÊÐ|aTÐ�ëÌ�ÓÐÊÐ|aTÐ�Ê5cK�zeK��gcK�xc\ZBÐí
���wÐíÚ�CK��c\h�ëÌ�xZw�°Q�º��ÉmK�êmXüÐ��K�ÒÐí|TÐ�z@Ì��`@í�º�o^��TÐ�odýúÐ��X�êmXÎ��K�îíÚ��X�CK��c\�Q�owÐí|TÐ�mXÌ�º�o^��TÐ��ÒÊÐ|R����ëmS�ëÎí

TÐ��^<�i\#Ð�Ð{v�9��aw�M>z�BÐ�ÊÐ|a��|]ew�� �Þ�Vh��<mR�og\K�ygYcT�º��Qmh�ÒÊÐ|aT��Xm!Ð�~�aTÐ�½ Á���

½���ÊÐ|aTÐ�Óma�I�9�owmfeTÐ�owmP¼��½ Ä½���

¾���Þ�ÒÊÐ|aTÐ�é�ÉÌ�ëmg<�9�ÒÊm�üÐ��ÀÂ���

¿���Þ���v{TÐ�z1Ì��<�zd�B�Úm�bTÐ�ÊÐ|aTÐ�oQ|^X��Ã¿��ºÃÀ���<ø�owmfeTÐ�owmP�º��ïÚ}!Ð¼��½ À¿��º½ ÀÀ���

À���Þ��\GÐ�TÐ��XjBÐ�z�K��<� Ð�z�^T�O^TÐ�ÓÐÊÐ|aTÐ�9�}ebTÐ��½ Ã���

Á���`h�ÚzZBÐ��
Â���Þ���v{cT�Úm�bTÐ�ÊÐ|aTÐ�oQ|^X��ÃÀ���
Ã���Þ�¨ÐzTÐ�í|dK�-ú����TÐ�ÓÐÊÐ|aTÐ�9�D�g�TÐ��¼Ä���
Ä�Þ�Úm�bTÐ�ÊÐ|aTÐ�oQ|^X�À½�owmfeTÐ�owmP�º¼¾¿Â��

¼»��ïÚ}!Ð��<ø�owmfeTÐ�owmP¼½ À¿��
¼¼���Þ�}ebTÐ��¾»���
¼½��o^��TÐ�Ñm�S�ÞÁÄºÁÃ��
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¼¾���ïÚ}!Ð��<ø�owmfeTÐ�owmP¼��½ À¿���
¼¿���Þ���v{cT�Úm�bTÐ�ÊÐ|aTÐ�oQ|^X��Ã¿��ºÃÀ��ïÚ}!Ð��<ø�owmfeTÐ�owmP�º¼�½ À¿��º½ ÀÀ���
¼À��owmfeTÐ�owmP¼¿ÄÀ��
¼Á���owmfeTÐ�owmP¼¿ÄÁ�9�OeTÐ�º�ïÚ}!Ð��<ø�O^TÐ�ÓÐÊÐ|aTÐ¼�¼½ Â��
¼Â���wmfeTÐ�owmP¼Á» ¼��
¼Ã���Þ�D�g�TÐ��½ ¿��Þ�}ebTÐ�º��¾»��OeTÐ�º¼�¼½ ¿�º¼½ À���
¼Ä���Þ�}ebTÐ��½ Ã���
½ »���Þ�D�g�TÐ��½ Á��Þ�ÒÊm�üÐ�º��ÀÂ��Þ� maTÐ�Öm�`TÐ�z�K�ygYcT����TÐ�ÓÐÊÐ|aTÐ�9�o�ImYTÐ�Ö��9�9Ð�TÐ�º��¿À���
½ ¼���D�g�TÐ�Þ��½ Â���OeTÐ�º¼��½ ¼¿�º½ ¼À���Þ�ÒÊm�üÐ�º��ÀÃ���
½ ½���Þ�}ebTÐ��À¼��Þ�ÒÊm�üÐ�º��ÀÃ���
½ ¾���Þ�ïÚmZhúÐ��gK5GÎ�|vmI�-ú����TÐ�ÓÐÊÐ|aTÐ�9�ëÐ�e^TÐ��¿¾��Þ�9Ð�TÐ�º��ÁÃ��Þ�ÒÊm�üÐ�º��ÀÃ����
½ ¿���Þ�D�g�TÐ��¾À��Þ�}ebTÐ�º��ÂÄ��Þ�ÒÊm�üÐ�º��ÀÃ��Þ�9Ð�TÐ�º��Â¿��
½ À����Þ�9Ð�TÐ��Ã¿��Þ�ÒÊm�üÐ�º�mvz^<�mXí��ÀÃ��Þ�x?ÐÚ��w|S�zd7�ygYcT�Ò|=Ð��BÐ�O^TÐ�ÓÐÊÐ|aTÐ�º��Á¼»���
½ Á���Þ�D�g�TÐ��¾Á��º¾Â��Þ�ëÐ�e^TÐ�º��¿Â���
½ Â����Þ�ÒÊm�üÐ��ÀÄ��Þ�Ò|=Ð��BÐ�O^TÐ�ÓÐÊÐ|aTÐ�º��Á¼»���
½ Ã���Þ�D�g�TÐ��¾Ã��Þ�9Ð�TÐ�º��¼» ¾�ÒÊm�üÐ�º�mvz^<�mXí��Þ��ÀÄ���
½ Ä���Þ�ÒÊm�üÐ��Á»��Þ�Ò|=Ð��BÐ�O^TÐ�ÓÐÊÐ|aTÐ�º��Á¼¼���
¾»���Þ�D�g�TÐ��¿½��Þ�ÒÊm�üÐ�º��Á¼���
¾¼��ëÐ�e^TÐ�ÞÀÁ��
¾½����Þ�D�g�TÐ��¿½���Þ�ÒÊm�üÐ�º��Á¼���
¾¾�ëÐ�e^TÐ�ÞÀÁ��
¾¿���D�g�TÐ�Þ¿½�ÒÊm�üÐº�ÞÁ¼��
¾À�ëÐ�e^TÐ�ÞÀÂ��
¾Á���Þ�D�g�TÐ��¿¾��Þ�ëÐ�e^TÐ�º��ÀÂ��Þ�ÒÊm�üÐ�º��Á¼��
¾Â���Þ�ÒÊm�üÐ��ÀÄ��Þ�Ò|=Ð��BÐ�O^TÐ�ÓÐÊÐ|aTÐ�º��Á¼»�
¾Ã���Þ�ÒÊm�üÐ��Á»��Þ�9Ð�TÐ�º��¼Á¼��Þ�Ò|=Ð��BÐ�O^TÐ�ÓÐÊÐ|aTÐ�º�mvz^<�mXí��Á¼¼���
¾Ä���Þ�Vh��<mR�og\K�ygYcT�zw���TÐ��cK�9�zw|BÐ�owmP¼Á»��º¼Á¼���
¿»���Þ�ÒÊm�üÐ��Á¼��zw|BÐ�owmP�º�Þ��¼ÀÄ���
¿¼���Þ�ÒÊm�üÐ��Á½��Þ�Ò|=Ð��BÐO^TÐ�ÓÐÊÐ|aTÐ�º��Á¼½��
¿½��5f�`hÌ�ëÐÚzZBÐ��
¿¾�Ú��SzcT���[TÐí��G|TÐí�ÓÐÊÐ|aTÐ�9�Úmg�AøÐ��;Ð�Tm<�zd7��
¿¿����Ú��SzcT��w|^=í�ywÚm=�oghË|aTÐ�ÓÐÊÐ|aTÐ���Þ�L[`TÐ�ïØm4Ð�z�K��¼» À��
¿À����Þ�o^��TÐ�Ñm�S��½ » Á��D�g�TÐ�ºÂ¿��ëÐ�e^TÐ�ºÂÄ��
¿Á����¡gaTÐ�nTmI�-Ì��<��bB�mf��@í�mfccKí����TÐ�ÓÐÊÐ|aTÐ�ì�?í��K��YbTÐ¼��¾¿À���
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¿Â����Þ�o^��TÐ�Ñm�S��½ ¼¿��Þ�D�g�TÐ�º��ÂÀ���Þ�ëÐ�e^TÐ�º��Ã»����
¿Ã����YbTÐ¼��¾À¾��
¿Ä���Þ�o^��TÐ��½ ¼Ã��Þ�D�g�TÐ�º��ÂÁ��Þ�ëÐ�e^TÐ�º��Ã¼����
À»����YbTÐ¼��¾Á½����
À¼���Þ�o^��TÐ�Ñm�S��½ ¿»���Þ�D�g�TÐ�º��Ã¼��Þ�ëÐ�e^TÐ�º��¼À½���

À½�����YbTÐ¼��¿» ¼�

À¾���Þ�o^��TÐ�Ñm�S��½ À¿��Þ�D�g�TÐ�º��ÃÃ��Þ�ëÐ�e^TÐ�º��Ä¾����
À¿�����YbTÐ¼��¿À¼��
ÀÀ���Þ�o^��TÐ�Ñm�S��½ À¿��Þ�D�g�TÐ�º��ÃÃ��Þ�ëÐ�e^TÐ�º��Ä¾����
ÀÁ���Þ�o^��TÐ�Ñm�S��¿½ »�D�g�TÐ�º�Þ���Ä½��Þ�ëÐ�e^TÐ�º��ÄÂ�
ÀÂ����Þ�oc�hÛ��<��1|TÐ�z�K��KÚÛ�-ú�ÓÐÊÐ|aTÐ�o�@��½ Ä½����
ÀÃ���Þ�o^��TÐ�Ñm�S��½ Ä¼��Þ�D�g�TÐ�º��Ä½��Þ�ëÐ�e^TÐ�º��ÄÂ����
ÀÄ����YbTÐ¼��¿Â¾����
Á»���Þ�o^��TÐ�Ñm�S��½ ÄÁ��Þ�D�g�TÐ�º��Ä¿��Þ�ëÐ�e^TÐ�º��ÄÃ����
Á¼���ëË|aTÐ�ÑÐ|KÎ�9�ëmg��TÐ�Þ�ïEb^TÐ�Êma�TÐ�-ú��¾Ä¿����
Á½����Þ�o^��TÐ�Ñm�S��¾» À��Þ�D�g�TÐ�º��ÄÀ���
Á¾����Þ�ÓÐÊÐ|aTÐ�o�@��¾¼»�
Á¿���Þ�o^��TÐ�Ñm�S��¾½ À��Þ�D�g�TÐ�º��ÄÄ��Þ�ëÐ�e^TÐ�º��¼» ¿����
ÁÀ����Þ�ëmg��TÐ��¿¾Á���

ÁÁ���Þ�o^��TÐ�Ñm�S��¾½ Á��Þ�D�g�TÐ�º��ÄÄ����
ÁÂ����YbTÐ¼��À¼Ã����
ÁÃ��S�Þ�o^��TÐ�Ñm���¿¿À��Þ�D�g�TÐ�º��¼» ¼��Þ�ëÐ�e^TÐ�º��¼» Â���
ÁÄ����YbTÐ¼��À½ Ã��Þ�ëmg��TÐ�º��¿À¼����
Â»���Þ��g�TÐ��¼» ¿��Þ�ëÐ�e^TÐ�º��¼¼»��Þ�ÓÐÊÐ|aTÐ�o�@��º��ÀÁ¿����
Â¼����Imh|_TÐ�ëmg@�-ú��g�BÐ�|��TÐ�|]hÌÀ��½ Ã¼���
Â½���Þ�o^��TÐ�Ñm�S��¾¿Ä��Þ�D�g�TÐ��º��¼» À��º�Þ�ëÐ�e^TÐ��¼¼¼���
Â¾�����Þ��w�TmA��<ø����TÐ�ÓÐÊÐ|aTÐ�9�o�"Ð��¼ÄÀ����
Â¿���Þ�o^��TÐ�Ñm�S��¾Â¾��Þ�D�g�TÐ�º��¼» Á��Þ�ëÐ�e^TÐ�º��¼¼¼����
ÂÀ�����YbTÐ½��¼À��
ÂÁ���Þ�o^��TÐ�Ñm�S��¾Ã½��Þ�D�g�TÐ�º��¼¼¿��Þ�ëÐ�e^TÐ�º��¼½ »���
ÂÂ���Þ�ÓÐÊÐ|aTÐ�o�@��¿» À��º¿» Á����
ÂÃ��m�S�Þ�o^��TÐ�Ñ��Á» ¾��Þ�D�g�TÐ�º��¼¼Â��Þ�ëÐ�e^TÐ�º��¼½ ¾����
ÂÄ���Þ�ÓÐÊÐ|aTÐ�o�@��¿½ ½���
Ã»���Þ�o^��TÐ�Ñm�S��¿» À��Þ�D�g�TÐ�º��¼½ ¼��ëÐ�e^TÐ�º��¼½ Á����
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Ã¼����YbTÐ½��ÃÂ��ºÃÃ���
Ã½���Þ�o^��TÐ�Ñm�S�¿¾¼�Þ�D�ååg�TÐ�º��¼½ Á��Þ�ëÐ�e^TÐ�º��¼¾¾���
Ã¾���Þ�ÓÐÊÐ|aTÐ�o�@��¿Â¼���
Ã¿���Þ�o^��TÐ�Ñm�S��¿¾À��Þ�D�g�TÐ�º��¼½ Â��Þ�ëÐ�e^TÐ�º��¼¾¿���

ÃÀ���Þ��w�TmA��<ø����TÐ�ÓÐÊÐ|aTÐ�9�o�"Ð��½ À¾���
ÃÁ���Þ�o^��TÐ�Ñm�S��¿À¾��Þ�D�g�TÐ�º��¼¾¼��Þ�ëÐ�e^TÐ�º��¼¾Ã����
ÃÂ���Þ�ëmg��TÐ��Á» Â�Þ�¨mX|bTÐ�Ê°^TÐ�-ú�¨m^BÐí�ÓÐÊÐ|aTÐ�9�¨mPúÐ�xg=m`X�º���½ ÄÃ����
ÃÃ���Þ�o^��TÐ�Ñm�S��¿ÀÃ��Þ�D�g�TÐ�º��¼¾½��Þ�ëÐ�e^TÐ�º��¼¾Ä����
ÃÄ���Þ�¨mPúÐ�xg=m`X��¾» ¼��
Ä»���Þ�D�g�TÐ��¼¾¾��Þ�ëÐ�e^TÐ�º��¼¿¾����

Ä¼����YbTÐ½��¼¿À���
Ä½����Þ�D�g�TÐ��¼¾À��Þ�ëÐ�e^TÐ�º��¼¿¾����
Ä¾���Þ�ÓÐÊÐ|aTÐ�o�@��À½ »���
Ä¿���Þ�o^��TÐ�Ñm�S��¿Ã¾�º��Þ�D�g�TÐ��¼¼Â��Þ�ëÐ�e^TÐ�º��fbTÐ�9��fbcfB��fg?�=�zeK��¼¿À����
ÄÀ�����YbTÐ½��¼Á½��
ÄÁ���Þ�o^��TÐ�Ñm�S��¿Ä¾��Þ�D�g�TÐ�º��¼¾Ä��Þ�ëÐ�e^TÐ�º��¼¿Â����
ÄÂ���Þ�ï|vÛ±T�ÓÐÊÐ|aTÐ�¨m^X��¾ÁÀ���
ÄÃ����o^��TÐ�Ñm�S¿ÄÀ���Þ�D�g�TÐ�º��¼¿»��Þ�ëÐ�e^TÐ�º��¼¿Ã��
ÄÄ��TÐ�Ñm�S�Þ�o^����À» Á��Þ�D�g�TÐ�º��¼¿½��Þ�ëÐ�e^TÐ�º��¼À¼���

¼» »���Þ�ÓÐÊÐ|aTÐ�o�@��ÀÀÃ��Þ��w�TmA��<ø����TÐ�ÓÐÊÐ|aTÐ�9�o�"Ð�º��½ Ã½��
¼» ¼����Þ�o^��TÐ�Ñm�S��À¼½��Þ�D�g�TÐ�º��¼¿À��Þ�ëÐ�e^TÐ�º��¼À¿����
¼» ½����YbTÐ½��¼ÄÀ��
¼» ¾���Þ�o^��TÐ�Ñm�S��ÀÂ»��Þ�D�g�TÐ�º��¼ÀÀ�Ð�e^TÐ�º�Þ�ë��¼ÁÂ����
¼» ¿���Þ�ï|vÛ±T�ÓÐÊÐ|aTÐ�¨m^X��¿½ Â��Þ�ïEb^cT�ëmg��TÐ�º��ÁÄ½���
¼» À���Þ�o^��TÐ�Ñm�S��ÀÃÂ��Þ�D�g�TÐ�º��¼ÀÄ��Þ�ëÐ�e^TÐ�º��¼Â¼���
¼» Á���Þ�ÓÐÊÐ|aTÐ�o�@��ÁÀ¼��
¼» Â���Þ�o^��TÐ�Ñm�S��Á¾Ä��Þ�D�g�TÐ�º��¼Â½��Þ�ëÐ�e^TÐ�º��¼Ä½����
¼» Ã��ÐÊÐ|aTÐ�¨m^XÓ��Þ�ï|vÛ±T��¿Ä¿�
¼» Ä���Þ�o^��TÐ�Ñm�S��ÁÀ»��Þ�D�g�TÐ�º��¼Â¿��Þ�ëÐ�e^TÐº��¼ÄÂ��
¼¼»���Þ��w�TmA��<ø����TÐ�ÓÐÊÐ|aT�9�o�"Ð��¾À½��'�
¼¼¼���Þ�o^��TÐ�Ñm�S��ÁÀ¼��Þ�D�g�TÐ�º��¼Â¿��Þ�ëÐ�e^TÐ�º��¼ÄÂ���
¼¼½����YbTÐ½��¾¾Á����
¼¼¾����Þ�o^��TÐ�Ñm�S��ÁÀÄ��Þ�D�g�TÐ�º��¼ÂÀ��Þ�ëÐ�e^TÐ�º��¼ÄÄ����
¼¼¿���Þ�ï|vÛ±T�ÓÐÊÐ|aTÐ�¨m^X��À¼¾�
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¼¼À����Þ�o^��TÐ�Ñm�S�ÁÁ½��Þ�D�g�TÐ�º��¼ÂÁ��ëÐ�e^TÐ�º½ » »���
¼¼Á���Þ�ÓÐÊÐ|aTÐ�o�@��Â¾Â��Þ�¨mPúÐ�xg=m`X�º��¿¼Ä���YbTÐ�º½��¾À¼���
¼¼Â���Þ�o^��TÐ�Ñm�S��ÁÂÁ��Þ�D�g�TÐ�º��¼ÂÄ��Þ�ëÐ�e^TÐ�º��½ » À��
¼¼Ã����YbTÐ½��¾ÁÁ����
¼¼Ä�BÐ�Ú��SzcT�ÓÐÊÐ|aTÐ��c^T��Az��¡g�bTÐ��gcA�����ÞÃ» ºÂÄ�æV�<º��
¼½ »��Úm�bTÐ�ÊÐ|aTÐ�oQ|^X�ÞÀ½�owmPºowmfeTÐ�¼¾¿Â�
¼½ ¼��owmPowmfeTÐ�¼ÂÀ��
¼½ ½�Þ�¼Â½�
¼½ ¾�Þ����TÐ�ÓÐÊÐ|aTÐ�9�ÒV��TÐ�½ ¼Ä���
¼½ ¿��owmfeTÐ�owmP¼¾¿Ã��

¼½ À���Ú��SzcT�ÓÐÊÐ|aTÐ��c^T��AzBÐ���Þ�¡g�bTÐ��gcA��Ã¼��ºÃ½�
¼½ Á��Ïz��BÐ�ÏÚmaTÐ�ÕÐ��ÞÄ��
¼½ Â��owmfeTÐ�owmP¼½ À¿��
¼½ Ã���`h�ÚzZBÐ��
¼½ Ä�D�g�TÐ�Þ¼ÄowmfeTÐ�owmPº¼½ À¿��
¼¾»�Þ�¼¼��RÚ�ëm�g�TÐº�¾Áº¾À���
¼¾¼���é�ÉúÐ����TÙ��<mH�mXí�º�oTmXüÐí�x�`TÐí�º�ØízBÐ�êmb@Ìí�º��d!Ð��gX��b@���X��º�ëË|aTÐ��g+�9�ÒØ|\BÐ�ogcbTÐ�zKÐ�aTÐ��v�Ý|`TÐí�º����v

���X�oghË|aTÐ�Ó5cbTÐ��^�<�oÉm#Ð�êmb@úÐ� ��wzTÐ�ê�w��TmX� ��ìÚíØ��R�mX�ë�d�w�ÊÐ|aTÐí�º�mfQ{�<�ë�Rm�TÐí�º��TúÐ�Óm�>k<��ým�bTÐí��ÉmK�Ì|R�zaQ
�gQ�¨Ë|aTÐ�ng=FTÐ�CK�Ú��TÐ��X�mfeSmXÌ�9�ÒÚ�S{X�phmS�mB�m¹ú�º� ðmH|Q�mfgQ��c��BÐ�ÓÐÊÐ|aTÐ�æí|@��X��oHí|`BmS���og\^T��Qmh�ÒÊÐ|aT��Xm!Ð�~�aTÐ
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z��TÐ��v�mB��<m[TÐí�Øz�BÐzw'Ñm\#Ð��v�mBí���X°GÎ�DP�Ñm\A�NÎ�zwz��TÐ�Ø�aw�øÌ��e^d<�'�X �QÐ��w�ø�íÌ
rfeBÐ�Úmg�AÐí�zwz 9p<m�TÐí�¡gý|TÐ�Úmg^BÐ��v�Ð{ví�ºê°GüÐ��zåwz��TÐ�oågcdK�9�æzf��BÐ�Ñm\#Ð�ëÌ�5S

�ê°GüÐ�og^?|d<��Z�w�Ñm\A��v���¼��

ðÐ¢m^X��h�S�mXÌ�'^BÐ�ºëmge^X��cQV^TÐ�ïÌ�Ò¢m^BÐ��X�éíúÐ��e�'VK odcbTÐ��ÉÌí��ÜÚmåQ��å<Ð�émR� �Må^TÐ
o�g�É�o>°>�é�ÉÌ�ÊÐ|TÐí�ØmZTÐí�'éíúmQ��M@í�|vØ���º�¼¼�xc\ZBÐ��X�me öd0�mXí�mv|fHÌ��ví���åv�åV^TmQ

|vzTÐ�'VKí� ôVKÌí�Ú� ôZ ôKí�ÚmZKÌ��d!Ðí��¼½��
�T�a<�V^Tm<�Nm^=í��hm��G� Ð ��RÌ�zRí��ÆEÔAä÷¥A÷¥�:ý� Æ EÌB¿ Cì÷ Aý¦AÌ�V^TÐ¼å½��CåK��åc\w�åV^TÐí

ëmX}TÐ�'qg@��oTíØ�íÌ��cX�NÎ�n�ôew�'ogK5�?Ð�íÌ�og^g�I�ÓÐÚ�\=�NÎ�íÌ��émaw��ogåGm�^TÐ�oåTízTÐ�åVK�'åVKí
zgH|TÐ�ëíÚmv�'Ðíï|�"Ð�V^T�'ywÚm�TÐ�9�émawí���wzaTÐ�V^TÐ�'�G��BÐ�V^TÐí�'qwz"Ð�V^TÐí���¼¾�

q��TÐ�Ð{v�9í�'¢m^Bm<�ØÐ|w�'ì¢m^hí��gQ��g^h�ï{TÐ�V^TÐ�ïÌ��ÚmIÎ��K�oa<m�TÐ�Ú�Z^TÐ�Õ| zwz��TÐ�Ð{)í
�q��TÐ�Ð{v�

�� ¨Ë|aTÐ�Ñm\�cT�����BÐ�'ï|b`TÐ�nhm!Ðí��]K�TÐ�nhm!Ð�M<��hÛÐ�=�îzX�Ö���<�~dcw�'nhm!�ðÐ}gS|=�zª�ø�ÙÎ
|AùÐ�ëíØ�'|AùÐ�CK�m©z@ú�ngc_=�íÌ�'ëmå�hüÐ��K�å<���vÐ�5c�X��<�'�å@íÚí��å�`h�9� må<�ë5åwüÐ�ygåG|=í�'

ê���BÐ�ìDZd<�ìDS{=í�'mghzTÐ�Òmg"Ð�o^g�Ií�'mXí�Ò|AùÐ�9�MeXjBÐ�ìØm�^T� Ð ì özKÌ�'oåe!Ð�9��g^h��X�'9 �gå�?�íÌ
ï|b`TÐ�nhm!m<��¨Ë|aTÐ�Ñm\#Ð���vÐ��T{S�ºÚmeTÐ�'ì|bQí�ëm�hüÐ��aK�nImAí�'ðmåga\eXí�ðmgcaK�ðÐÚÐ�@�ìÚím@í�'

odfBÐ��ým�BÐí�îEbTÐ�mwm[aTÐ��X�D�S�é�@�'�TÐí�|b`�TÐ�NÎ�ëm�hüÐ�Ò�KØ��X� ðÊÐz�<Ð�Û}å^w�ï{åTÐ�-måªüÐ�Dåb`
m<�ë5wüÐ�'oa<m�TÐ��XúÐ�ém@�9�|<z�TÐ�NÎ�Ò�KzTm<� ðÊmf�hÐí�'m) Ó|X���TÐ�ÔÐz@úÐí�'mvDåZX��ågTÎ�éË�mXí�'{åAÌí

mfeX�ÒE^TÐí�o]^TÐ�'ðmwÚm[@�mfI�aGí��XúÐ�ß�¹�Ñm�GÌ�æmYb�GÐí��
mev�¨Ë|aTÐ�Ñm\#Ð�9�ëÛÐ��TÐ�ëÌ�5S�'z@Ðí�ëË�9���cw'Òz@Ðí�oTi�X�é�@í�'Ñmå\A��åX��åY��ôw �K�åTÐ�ëÌ�ÙÎ
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ï|bQ�'�]K�TÐ�Ñm\#Ð��X�ow|b`TÐ�Óm�`cTÐ���e��ô=í� ��<m\A�ëmS��T{S�Ð{bvíU�
¢m^BÐ��X°GüÐ�Ñm\#Ð�CK�ê�gTÐ��@°ôw �bTí�'�gcXm@��^<�zeK�ëÛÐ��TÐ�Ð{v�Øma�QÐ�'�)må\A��åK�någ_=�ÙÎ

Ð 9�Ò}gd�BÐí�odfBÐ�od�TÐ�ì{v�gÉúÐ��X°GüÐ�Ñm\#�'�åd6�9��]K�åTÐ�Ñmå\#Ð�någc_=�NÎ��få[^<��gdgQ
ow�KzTÐ��*m@í|IÌ�'ï|b`TÐ�Ñm\#Ð�ë�cd0í�'måXm/��feåK�någ_w�zåR��å<�'�fcýmåGí��åc��d<� ð5åýÐØ�ëí}åS|wí

�]K�åTÐ�nåhm!Ð�CåK�ååogým[`TÐ�ÒmeaTÐ�rXÐE<� ðÊmf�hÐí�o^d!Ð�o�\�<�ó�ðÊÐz�<Ð�åow�KzTÐ�'Bm<��åZ�BÐ�oåwza^TÐ��ýmå�
og@í|TÐí�ogh5wüÐí�'ogS�c�TÐ��gaTÐí�ogac#Ð�ÏØm�BÐ��>�'�ýÐÙ|TÐ��X�|w{��TÐí�'�ým[`TÐ�CK�q"Ðí�'mghzåTm<�zåv}TÐí
mfeK�æÐVhøÐí�'"mZTÐ�ìØm�^T�ìzKÌ�mXí� Ð zeK�mXí�Ò|Aùm<��c^�TÐíM'z"Ð�Ð{v�zeK��)m\A��R��wí�
mev�ocbYX�øí�'Ñm\#Ð�Ð{v�ëÌ�ÙÎ|>jBÐ�ìÚíØí���g©Ì��Tí�Ñ�c\X�'Ð{åv�zåeK�ë�`R��w��¹Ì�9��db=�ocbYBÐ�ëÌ�zg<

mvDP�NÎ��ým�BÐ�ì{v�ëÛím��w�ëíØmbw�øí�z"Ð�'��\åG��å]Kí�Ñ�cåGÌ�CK��vØ5�KÐí�'måZ�Røm<ÚØ�CåK
oe�TÐí�Ñm�bTÐ��X�zvÐ�YTÐí�oTØúÐ�'mfcgc í mfdf`T�mfgQ��a^TÐ�é5KÎ��K�ðÐzg^<�'°��GÐí�gvmå`X��åX��åcd mX�Ê�'

ÓmwmP��X��gTÎ��X|=�mXí�
Ð{v��)m\�<�Êøjví�'D�S�z@�NÎ�Ð���ew�5<Ú�'oeXjX�õ�ÖÐíÚÌ�og<|=�9�'ow�G�Ü�`h��aÉí�'ogX°åGÎ��gåR�Ü|åPí�'

odc�BÐ�Óm^d��BÐ�è�cG��g?�=í�'ðm@ÐíÚÌ�ï{_ôw zR�Ð{v��)m\Aí�'ðø�aK�ï{_ôw ø��ebT�'ðmåh5wÎ��åe�w�zåRí�'�åebT�ø
ï|åb`TÐ�Ö|\TÐ��X�ogTmA�ÒØÚm<�o]K�X�ë�Xzaw��¹Ì��TÙ�ÅðÐ|bQ��e�w�'nåcaTÐí�~`eåTÐ�9�oå]K�BÐ�Ü|å_w�ï{åTÐ

�a^TÐí�'mv|>Ì�êízwí�yGFQ�'�H°�w�mX�ëmK��mvD>i�Q�ÒØ|�BÐ�o]K�BÐ�mXÌ�
MgX°GüÐ�M`a�BÐ��X��X°GüÐ�Ñm\#Ð�oc1��^<�z�h��<maBm<í�'Ð Ñm\#Ð�9�ë�cP�w�ågQ�ë�Qå�wí�ï|åb`T�'

�gQ�ÖíÚ�ø�ðmQm?�ðm<m\A�íz�w�Ømbw���@�'oåw�<FTÐí�oågh5wüÐí�og@í|TÐ�ê°GüÐ��ga<�ocZTÐ�Ó���Xí�'ñ é°åAÎ�Ð{åví
�<m�TÐ�é°AüÐ�ïÛÐ�w�D�S�'�a<m�S��hÛÐ�=�Ñm\#Ð�Ð{v�za`w�ÙÎ��

�X°GÎ��a�X�íÌ� òq@m<�íÌ� ò|b`X��X�n�KÌ�¨Î�'ðm<m\A��ac ôw íÌ�Ôz��w�'ogX°åGüÐ��ým�BÐ�îz@Î�é�@�'Ømåbw�ø
xg�É�ï��h�qwz@�íÌ�Òz@Ðí�oghË|R�owu<��`c�w�'íÌ ºÒzå@Ðí�oågh5wÎ� ñoå�`T�måfgQ�z øÓm�`ZTÐ�ÓÐOK�n�bwí

�ncaTÐ�æm_H�~X°=�og]Kí�ÒÚmHÎ��
Ñm\#Ð�9���^�TÐ��e^w�ø�Ð{v��bTí�'�Z��BÐ�Ñm\#Ð��QÚ�íÌ�'vÌ �åea�w��å]Kí�Ñmå\A��åX�D��ø�ÙÎ�åc�'

ìØÐíÚ��ea�w�ï|bQ�Ñm\Aí�'M<m\#Ð�M<��Xmb�TÐ��v�mev�Ñ�c\BÐ��bT�'5f�|K�9�ëÛÐ��TÐí�'�ýmG�TÐ��c��d<�'�X
ogh5wüÐ�Öí|Tm<�ï|b`TÐ�Ñm\#Ð�~dP�ÒÚí¥�'oåw|b`TÐ��gvmå`Bm<��å@í|TÐ��]K�åTÐ�Ñmå\#Ð�âm�HÎí�'ëÌ �åTÙ

D>i=í�Ò�R�ìzw}w��]K�TÐ�Ñm\#Ð�CK�ï|b`TÐ�z^�TÐ�Êm`�Î�ðÐ'�ï|åb`TÐ�Ñmå\#Ð�CåK�¨5åwüÐ�zå^�TÐ�Êm`�Î�ëÌ�5S
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ðmadKí�ohmÉÚ�ìzw}w��
ñ ngZA��K�TÐ�ém6�ëÌ�5Sí�'o<�ZA�|�SÌ�|b`TÐ�ém6��T{bQ�'5feg<��<|TÐí�'ðm<m\A��c�gG�z<ø�Å5feg<��Xmb�TÐí

�ðmhÛÐ��Xí�ðm��mh�'ëmvÙúÐ�xg�`=�9�ìÚíØ�ïØjw�'ÚmbQúÐ�xgae=í�'ë5wüÐ�ÒØmwÛí'�gåaTÐ�Ü|Pí�'�åd4Ð�{�åHí�'oågde=í
�XmYTÐ��K�TÐ�'Öí|TÐ�ow{_=í�'ogX°GüÐ�ÏØm�Bm<�oXúÐ�zQÚí�'ow|b`TÐ��gvm`BÐí�'�d^wí��åa^TÐ��w�åb=�ÒØmåKÎ�CåK

�c�BÐ�'��ge<��gbY=í�'ëmå�hüÐí�Òmg"Ðí�ë�bcT��gc�TÐ��X°GüÐ�Ú�Z�cT� ðmaQí�'�w�åaTÐ�ïzåg@��TÐ�Ú�åZ�TÐ��åTÙ
�Ñm�S��X�zd��BÐ��T�GÚ�oeGí� ÐU'Ø�?�TÐ�MhÐ�Rí�ë�bTÐ��e�T�|<z�BÐí�'�c#Ð�Ómwm_T�èÚzBÐ�'Ømå^<ú��KÐ�åTÐ

Òmg"Ðí�ë�bTÐ�'ÒØm`�GÐí�Mb/��Kí�'�åKÐ�hÌ��åb<�¨må�hüÐ�z^�Tm<�yGÐ|TÐ��Kí�'æ°��åGøÐí�Måbd�TÐ�àí�í
�Ñ�c\BÐ���¼¿�

V^TÐ�ÓÐz���Xí��RÐ�TÐ�ÓÐD_�X�ëÎ�'"Ð oS|^BÐ�o^g�Iíê�ågTÐ�ë�dcå�BÐ�mfå��¶���TÐ�owÚm[�'oåwØFBÐ�oåTm"Ðí
odc�BÐ�oX±T�'oK�e�BÐ�m*mXÛÌ��Rm`=í�'ðÐzHÐÚí�ðmhÛÐ��X�ðmgX°GÎ�ðm<m\A� �a=�'|b`TÐ�nIm¶í�ºÖí|TÐ�rTm^w�'�vjXí��

ÓÐØ|`BÐ�o!m^X�CK��=ÚzRí�ogX°GüÐ���wÍÚ�NÎ�ðÐØme�GÐ�ìzeK�mX�é�aw�ëÌ�'za^TÐ�Ú�]eBÐ��Xï'3m^TÐ�CK�x�`ew�ï{TÐ
�'ï|b`TÐ��R�BÐ�mvÊÐÛÎ��bHí�øÎ�ÒD�S�øí�ÒD_É�âzw�Ømbw�°Q�'xg�åZTÐ�m¹mbX�9�mf^[w�ï{TÐ�'�å�c�X��åX

ïz<úÐ�âÐVTÐ�'�Im�TÐí��"Ð�M<�'âmg[TÐí�Ø�?�TÐí�'�c�BÐ�M��w�ëÌ��?Ì��X�'ðmX�dK�ëm�hüÐí�'mghØ�9��gXzR� I�X
o]�bX�'d�TÐ��K��b=�ø��'qvø�3mK�9í�'�Tm@�CK�|a��w�íÌ���`h�zª�oa@°�BÐ�ÓÐD_�BÐ��Kz=�ø���¼À�

�*måX5�vÐ��c��d<��X°GüÐ�Ñm\#Ð�ocd"��bdwí�'�w|åbTÐ�ëË|åaTÐ�NÎ�â�å?|TÐ�'�<�cåGÌí��å�feX�êmfc�åGÐí
-m\#Ð�'�gaTÐ�ogde=í��gvm`BÐ�Ü|P�9�'í|IÌí��=m!m^Xí�ìÚ�É��c�8�9��hÛÐ�=�îzXí�=m@�'�w|bTÐ�ëË|aTÐ�ëÌ��TÙ

o`Im^TÐ�ãzPzw�í�º�a^TÐ�Úím²�ï|bQ�Ñm\�<�o]K�BÐ�êzaw�'¨5åwüÐ�ëÐz?�TÐ�è|²�5<�º|b`TÐ�nIm¶í�'yåG|wí
ogh5wüÐí�owza^TÐ��gvm`BÐ�'|bQ ëíØ��K�TÐ�9�æÐ�üÐ��gQ�z ø ÙÎ�'ÖíÚ�ø�ðmåQm?�ï|åb`TÐ�Ñm\#Ð��gQ�z ø 5S

�gQ��
�hüÐ�Ò�KzQÐ ÓmR�c8�9�|b`�TÐ�NÎ�ëm�'�cS�ë�bTÐí�Òmg"Ðí�ëm�h³T��hma=Îí��KÐz<Îí��^eÉ�ng�Kí�'Ò�åKØ��åv

|b`cT�o�Im8í��a^cT�'��`h�pR�Tm<í�'og@íÚ�o]K�X�êza=�m¹kQ�'m<�ðmh5wÎ�ëm�hüÐ�zw}=�'�eX�ðm<|Rí�'�å�d]^<�ðÐÚ�^åHí�'
�=ÐÚ�Z=í��S�c�T�ð°wz^=í�'ÙÎ�Zw mXí�|b`�TÐ�ëÌ�å�`h��åK��c�BÐ�Ú�Z=�Dg_�T�ï|a`TÐ�Ø�d^TÐ��v�|SÙ��X���@m�'

�=ÐØmKí��S�cG�Dg_�T��TÙ�z^<�ìØÐz^�GÐí�'ÓÐØm^TÐí�è�c�TÐ��wz^=��bdw�ø�Dg_�TÐ�Ð{v�ëíz�Q���åv�Db`�TÐ�ëÙÎ
DA��S�Öm�`X�'Nm^=� Ð |S{<��XjdcT�ogQ|^BÐ�ÓmImYeTÐ��g+���Zw��hú�'�d^hí��ýøË�CK�æ|^�TÐí���ÏÔ�

ÒØm�K�NÎ�é���w�ðÐ|bQ�|b`�TÐ�x�Zw�Ð{)í�'må<�oåg@íÚ�ocåÉ�r�ew�'�åT� ð5åýÐØ�ðÐ|S{å=í�'ºnåcaTÐ�9�o�åGÐÚ�ogåYAí
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ëú��XjdcT��SÐÚØüÐí�;m^`høÐí��`Im^TÐí�ï|b`TÐ�nhm!Ð��dYw�|b`�TÐ�Ð{v���X�'��\åYhÌ��åg+��dYw��hÌ�ïÌ
og@í|TÐí�ogQ|^BÐí�og�`eTÐ��Ú�Z�w�ëÌ�n^ZTÐ��Xí��=mR�c8�9�|b`�TÐ��gcR� ðÐ|SÐÙ�ëm�hüÐ�'ðÐ|b`�X�Ú�Z�w�ëÌ�íÌ

�w|SÐ{TÐ��X�z^w�ø� Ð �cA�9�º�¼Â��åýøËí� Ð �cA��X��T�@�mX�NÎ�|]h�5cS��XjBÐ�ëÌ��TÙ�'9 ðmåagdK�ÞmåP5cS
�4üÐ�âÐz<üÐ�Ð{v�oRØ�'�<|T� ð5g]^=í� ðogYAí�ðmh5wÎ�ØÐØ}gQ�'cT o�g�h�øÎ�Ð{v�mXí�|åb`TÐ��åX��^?�ï{TÐ�¨Ë|aTÐ�Ñm\�

�@í|TÐí�¨5wüÐ�Ême�TÐ�NÎ�ðmaw|I�|b`�TÐí�'|b`�TÐí�|b`TÐ�é5Kk<� z�^�TÐ�NÎ�oeXjBÐ�Öí|TÐ�Ñ{?í�'|åb`�TÐ�x�ZgT
ÒØm�K�

ëÛÐ��X��bY<��]K�TÐí�ï|b`TÐ�Ñm\#Ð�M<��d ��TÐ�oghË|aTÐ�zvÐ�YTÐí�'ðÐz?�ÒD�S�'Nmå^=��åT�R�mfeX�Cë :ý� §¦Aª÷�÷¥� C÷ �C÷�@¦ �÷ Å¦A : ÷¥A öE _ø÷¥�Cé C°E¿¥A ÕEÅ�÷¥A C¥A ¦Aü:Ì÷¥�îøA¿�Aý BÆ_ôì°A A Eú © B B· øAãA ¥Á BäïA ¦û¦A Cï�A _ø÷¥�Aý BÆóÄA Aþ CÄ_÷¥ ¦A© ¥ÄA A®ðøA¿�¦Aû�¦A :©AÅÕEÅ�÷¥A C¥A ¦Aü:Ì÷¥�îøA¿ CëÅ¦ : ÷¥�A§¥Ä Aã ¦ A Cðë Aò ¦A¼Eª BË�> CÛ�ëÐ|ådK�éË�¼Ä�åå¼Ä¼��åT�Rí
Nm^=�E®ðCøB¿ AêE ó öE© ¥ ÷� Aý BÆà A A ë�E®AäCëBÅ AêE ó C�¦Aü:Ì÷¥ ÷�AE®AªCÔ AêE ó õ¦Aª¸÷¥� ÷�AE®A¼CÜBË AêE óÕEÅ ¥ ÷�A Bû�A® � ¦Aü_ � EÆaóÄë?ÆaóÄ�ogHm_TÐ��¼Âå½¼�Nm^=��T�Rí��AòC÷Ã Cë :ý� ¦A C¯E Aû AÂEäA©�AÕEÅ�÷¥�C © ¦A E»�ë >�¦Aû�C�¦Aü:Ì÷¥�AþCû õAÈ � B _ø÷¥A Aý BäAü EÌA ùE ðC÷ ¬ A �÷þE A©�Eþ Cû�C C ÜB© Cë ¦ :üCû�Eúô Cð EÌ >«AÆ EªCä÷ ù¦ Aä �÷¥� Cë Eú ô÷ :ý�A¦èC£¦ AË ¦ ÔC÷¦A¿�¦ Aª÷ ùAÁA @±EÆ ë Aj©Å¦:ÐøC÷���eTÐ�ÁÁåÁÀ�Nm^=��T�Rí��@jCÛþ=û @¬÷A BË�þCû�Aý¦AÌ ¥ ¦A ðøA¿�EÂð÷A@jCô:û Å¥AÆï Cë ¬ìÜ B ¦A øAäA· :ú³¦A ðøA¿ :ú³ èØBû�¬ðøAä÷¥�¦A ðøÀë ¬ðøAã ¬ìÜ8 ÷¥�Bþ AÌE»� 7¥�ñAÅ¦ Aª°ë AÆ A¿��¦ ðøA¿ B ¦ � AÐ � :ú ³ ¦ >üE¼÷ Aù¦ àCä÷¥�¦ E AÌôë ¦ >û¦àCã ¬èØBü÷¥�¦A ðøÀë ¬ AjCðC÷¦À÷¥�ë�eXjBÐ¼½å¼¿�Nm^=��T�Rí�º��Aý BÆ_ôì°¯ Eúô_øAä÷ C¦ �÷¥�Búô÷ B _ø÷¥ Bþ= AªB AòC÷ÄóA 8Â÷¥� CëC«AÆC¿�÷¥A ¦�Ò|a�TÐ���X
owùÐ½½��½¼Ä�Nm^=��T�Rí��@¬: · þ=û úôªC»¦AÔ© ¦Aû ¥ BÆ_ôì°¯ :ú³ AÁ¥AÆëA A ´Aû�C _øC÷ ¥ Bû ð¯ ý� @«AÂC»¥A © úôàCã� ¦Aü_ � öïEý� @Â CÂAÏ�§¥ÄAã�E AÂA AþE A©�úô_÷ ?Æ CÄ ¦_÷� A B��Êm�G�¿Á��

Ð{bví����º ðowÐz<��a^TÐ��X��Az�T�ºo]K�dcT��dwza=�é°A�ðmw|bQ�ìÚím²í�ëm�hüÐ��aK�nIm¶��w|bTÐ�ëË|aTÐ�ëkQ
��åT�aS�ºzå@Ðí�Ñmå\A�9�ðmå^X�nåcaTÐí��a^cT�ë�bw�DS{�TmQ�ºÒ�?|BÐ�o�g�eTÐ��a���Qº ðowm¹�ncaTÐ�9�|a��=��>
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oåRzTÐ��åZae=�zåRí�ºoå`Im^TÐ�ÊÐÚí�çmgå�høÐí�Ú�f�Tmå<��å��w�måX�ðmå�TmP�º;må^`høÐ��5å"Ð�Ñmå\#Ð�Ð{v���Xí
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�ëÐ}=øÐ�î�Kz<�ºÒøm�Xøí�oIm��<�oå^g�I��åX�ë�åh� ô0í�ºÓÐ|XÐjåBÐ��å�@��X�ë�ccagQ�ºogK���BÐí�ogh°a^TÐí
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n¬g_ ôwí�ºÜ�`eTÐ�9�oG5"Ð���aw�zR�ºëÐ}=øÐí�Êíz4Ð�9�à|`BÐ�Ñm\#Ð�Ð{ví�ÜmåeTÐ�æåVwí�ºîEåbTÐ�mwm[aTÐ

Ð|XÐjBÐ��K��f�c`P�NÎ�ïØjwí�º�)�o\g�BÐ�ÔÐz@úÐ��X��Km`�TÐ��KÓ�vz��èm ��TÐ�
måhÛÐ��X�ðm<m\A�ëmXzaw�ø�5fgcSí�ºðm\w|`=�ØÚm�TÐ��Sm�TÐ�Ñm\#Ð�ëkQ�ºð�ðmIÐ|QÎ�;m^`høÐ��5"Ð�Ñm\#Ð�ëÌ�5c�Xí��

øÐ��Gí��g[w�Ñm\#Ð�â���X�ëmS�ÐÙÎí�ØÚmå<�Ñmå\A��åX�Ñí{w��T{S��hkQ�Årg�[TÐí�Óm�eY�TÐí�Óøm^`h
��cGí�ëímf�X��
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oåwm_TÐ��åa²�5å<�ºnåGmeBÐ�Ñ�cåGúm<í�ºnåGmeBÐ�ëmåbBÐ�9ºnGmeBÐ�â���dcT�nGmeBÐ�Ñm\#Ð��wza=í��åeX��

9 �P�BÐ�Ñm\#Ð��c�Xí�º�a^TÐ�nIm¶�øí�ºo`Im^TÐ�nIm¶�ï{TÐ�;m^`høÐ��5"Ð�Ñm\#Ð��v��aQ�ß�Q|BÐí
�=|ýÐØ��X�ðmXm/�o`Im^TÐ�z^���w�ï{TÐ�ºogh°a^TÐ��



¢m^BÐ��X°GüÐ�Ñm\#Ð���Á¼��
�

Ì¥]¼@�?�QW@H¸?�Ï¹��ÉË¸ÉÊ�±��½lÊc�'/2&'/3&� �
0..5�

�

ÒÚmå>Î�Ø|å6�ëÌ��åTÙ�º;må^`høÐ��5å"Ð�Ñm\#Ð��X�ðm�cI�zHÌ�ºr�meTÐ��K���BÐ�¨°a^TÐ�ï|b`TÐ�Ñm\#Ðí
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o��Ðí�Ò|bQ�êzRí�ºohÛÐ��X�ogK���Xí�ogh°a^<���HôÌ ÐÙÎ�ºpR�TÐ�o^g�I�n�@�Óøm"Ð��ëÌ �åe^w�ø�Ð{åv��bT
Q oåwÍÚ�êzåaw�ëÌ�ëíØ�º�må1��`ImåK�Ñ�cåGi<��X°åGüÐ�Ñm\#Ð��Xm^�w�rTmå^=í�ºé�åa^TÐ�mfdfc�å�=�oåw|b

ÓmXÛúÐ��X�Õí|�cT�é�c"Ð�Ö|\=í�ºÓ°bYBÐ�
oåw|b`TÐ�oXÛúÐ�|vm]X�rg?i=�9��=øm@��^<�9��f�w�zR�ºÚ�f�BÐ�;m^`høÐ��5"Ð�Ñm\#Ð�ëÌ��GjBÐ�ÊUTÐí

mf�hÐ�?��c��d<�Ò¢m^BÐ��é�aTÐ�zg^�<�~gTí��TÐ�9�o��eTÐ�|<meX��a=ÚÐ��,�D�bTÐ�ëÌ��åc�dw�5<í�ºÒØmgaTÐí��g?�
�ÒÚmå>Î�CK�odýmaTÐ�n\#Ð�íÌ�ºÑm\#Ð�ëma=Îí�ºÜ5"Ð�ÒÚm>Î�CK�ÒÚzaTÐí�º�`=|BÐ�Ó�ZTÐí�ºobgd�TÐ�Ò|�e"Ð��X
��å�@�oå�ým_TÐ�é�c�cT�ocgGí�~gTí�oa@°�BÐ�ÓmXÛúÐ�9�ðm��G�ëmS�ºDb`�TÐ�ÊmSÙÎ�Ñm�@�CK�ºÜ5"Ðí�|KmYBÐ

mvmK¬ØÐ��Tí���Ð��
Ð �Xí�z�åYwí�º�=�åÉ��åQ|w��åX�ëÌ�ºê�gTÐ�Dv5!Ðí�og�^YTÐ�ogX°GüÐ�àmGíúÐ�9�Ò|]eTÐ�x�Z=�ëÌ�ðm[wÌ��GjB

��åX��ví�ºð°KmQí�ðÐ|>jX�ðmgX°GÎ�ðm<m\A��d²�ï{TÐ��^`Tm<��v�ºDv5!Ð�rgg*í�|KmYBÐ�ÒÚm>Î��X��bd�wí�º�Tm^`hÐ
Dv5!Ð�ÒÚÐØÎ�CK�ÒÚzaTÐ�Ñm�ÉÌ��v n@mÉ�og�^H��de=í�ïÌ�9�ðÐD�S�ðm@m�h��a²�zRí�ºD�S��bY<�Ñm\#Ð�Ð{

��å^<�åD�S�çÚm`<�åmfgQ�ÛmQ���TÐ�ºogX°GüÐí�og<|^TÐ�ëÐzc�TÐ��^<�9�oghmBETÐ�Óm<m��hømS�ºmf��¶�Óm<m��hÐ
MgX°GüÐ�ÒmKzTÐ��X�Ñm\#Ð�oc1��ÒEåAí�ÒÚzåR�|å�SÌí�må)��feåX�NíÌ��vDåP���TÐ��RÐ�BÐ�Êøjv�ÚzZ�w�zRí

ogcvÌí�
pQ°TÐ�ÊUTÐí���|åb`BÐ�CåK�ng\#Ð�Dv5!Ð�pXzaT�º~d��X�ng\Aí��gZ@�|b`X�Dv5�cT�êza=��T��hÌ��

ê�gTÐ�ocbYBÐ�ë�b=�zR�Ð{T�ºoå<m\#Ð�|<meXí�rg�[TÐí�ÓÐ�ÉúÐ��vÌ��v�za^TÐí��"Ð��vÌ�íÌ�o��eTÐ�ëi<��v��TÐ
�åv�émå^`høm<�~`eåTÐ�Ê�Xí�Ü5"Ð�ÒÚm>Î�CK�ÒÚzaTÐ�ëÌí�ÒEå#Ð��åvÌ��åK�ðÐzåg^<�ºÒØmåw|TÐí�oå��eTÐ�Ó°vjåX

�ºÊ ��b<�Êm�QüÐí�ºÊ ��b<�oQ|^BÐ�Êm�\#Ð��KØÐ��Tí���@�ºmf�hÐ�?��b<�Òmg"Ð�Ême<���c\�w�mX�9�ÞmZ�AøÐí
mecR�ÐÙÎ�;m_h�øí��ø �w{TÐ�Êm�\#Ð�Ûí|<�ëÌ��TÙ�ºÊÐE#m<�mhÍÐzKÌ�V�hÐí�ºÊm�\#Ð��^<�ogev{<�meX}v�mehi<�ÒEåA

ß�feTÐ�ogTmbHÎ��ö�d ôw ï{TÐ��v�ÞmZ�AøÐ��vÌí�ÊÐE#Ðí�Êmfa`TÐ�ÑmgPí�ºÓÐ�Éúm<�øÎ��4���½¼�

zå@Ðí��åb<�à�åeBÐ�ÚízåTÐí�ºzf��BÐ��ga`TÐí�|b`BÐ�M<í�º�KÐ�TÐí�ng\#Ð�M<�ç|`TÐ��f`T�o?m�<�mehÌ�;�íz�wí
�gcK�é�^X��KÐ�TÐ�ng\#Ð�ëÌ��TÙ�º�feX���a=í�ºÜ�`eTÐ�Ö°ÉÎ¨5åwüÐ�~å"Ð�ogde=í�ºç°AúÐí�è�c�TÐ��w��
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|å�SÌ�|åb`BÐ�ÚíØí�º�åKÐíí�någ\A�ÒÚíå�Tm<��åv�|åb`X��S�~gT�ëÌ�5S�º|b`X��v�ng\A��S�~gTí�ðmå�cI
�ëÌ�meSÚØÌ�ÐÙÎ�5gGø�º�w|b`BÐ�ocRí�Êm�\#Ð�Ò|�bT�ðÐ|]h�ºê�gTÐ�me�XÌí�me^d��B�ÒÚí¥í��åZw�ðmQm ¬Éí�~gT�|b`BÐ

�íÌ�º�gTÎ��w|\TÐ��G|wí���a��BÐ�çmQË�æO��w�ð°aK��<�ºëÐz?�TÐ�D�w�ðm]KÐí�~gTí�º�e�w�ém^Q�ëm�hÎ��hÎ�º�RÐ�TÐ
|\TÐ�NÎ�DY=�ÓmX°K����<��`�bw�w����oåcXmb�Xí�oåK�e�X�Ø�åf?��åv�5åhÎí�zå@Ðí�Ø|åQ��dåG|w�ø��åw|\TÐí

o^<m��Xí���½½�

ºÒmåKØ�5fgåcbQ�º�KÐ�åTÐ�|åb`BÐ�ÚíØ�ÚÐ�å?�NÎ�Ñ�åc\X�ìÚíØ��å<�º~d��BÐ��KÐ�TÐ�ÚíØ�Þma�hÐ��e^w�ø�Ð{ví
KÐ�åTÐ��X�Ñ�c\X��bT�º�c�BÐ��d��dcT�M�BÐ�Ême�TÐí�ºM�BÐ�ã°�TÐ�odfX�ðmw�G�ë°d��wí�Ø|å6��åX��åa�ew�ëÌ��

�ºo�å�meTÐ�îÍ|åTÐí�odgc�TÐ��gvm`BÐí��K�Tm<�mvzQÚ�NÎ�Dv5!Ð�Ü�`h�9�oG5"Ð�q<í�ëÐz?�TÐ�ÒÚm>Îí��É�TÐ
��åa²í�ogX°åGüÐ�oåg�feBÐí��åQÐ��w�5å<��cå�BÐ��åa^TÐ��gbY=í�ºodc�BÐ�ogZ�YTÐ�oPmgÉ�ÒØmKÎ�9��f�=���TÐ

ogKOTÐ�mvzÉmaX�
5"Ð�Ñm\#Ð�x�ew��Tí�oåg<m\#Ð��å=ÚzR�påhmS�5åfX�ºogX°åGüÐ�àmGíúÐ�9�ê�gTÐ�rýÐ|TÐ��`Im^TÐ�;m^`høÐ��

�Ò�å\A�ïÚmå["Ð�ß�åfeTÐ��å�h�må)��å\¶�ëÌ�íÌ�ºðø�åc@�m4�êzaw�ëÌ�íÌ�ºmfaw|I�odc�BÐ�oX±T�Dew�ëÌ�ºoR�`�X
ºÐ{åv��åT°�AÐ�CåK��J�ëÎ�º�eK�M^QÐzBÐí��<�M^e�aBÐ�ØÐzKÌ�phmS�5fX�ºÒz@Ðí�ºëÛÐ�å�TÐ�ÒÚí¥�nK��å�w�3í

L�a��BÐ��c\�TÐí�º��g=ÐFGøÐ�Db`�TÐí�ºÖ|\TÐ�9��d^TÐ�og©Ìí��
ëÌ�ºðÐÊ�G�|XúÐ�zw}w�m,í�º�å@í|TÐ�n>��TÐ��X�zw}Xí�ºn\#Ðí�Ü5"Ð��X�Óme�Y<�oXúÐ��a@�ëi<� ñ�ví�èmev��X�oXúÐ�ç°\hm<��g`S��¶Úm�TÐ��RÐ�cT�oROBÐ�Øm6úm<�DS{�TÐí�ÒÚmå[@í�ºÒzåPÐÚ�ogX°åGÎ�Òmåg@��å�h�zåwz?
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Óm�GmeBÐ��c�8�9�M>z��BÐí��wÚím�BÐí��w¥m�BÐí�ámK�TÐ��X�ÏØm4Ð�Ñm\#Ð�Ñm�ÉÌ�zeK��T{S�



�Á¿��Ø�ìz�K�ØÐjQ�Õm"Ð�¨Ðz^�TÐ��
�

Ì¥]¼@�?�QW@H¸?�Ï¹��
�ÉË¸ÉÊ�+��½lÊc�'/2&'/3&� �

0..5�
�

�hÛÐ�=�îzX�æmY�Sø�º¨Ë|aTÐ�Ñm\#Ð�NÎ�â�?|TÐ��bdwí��`Imå^TÐ�émå^`høÐ�Må<�ºmwm[aTÐ��X�D�bT��@|I�9
Nm^=��T�R�mfeX�ºðÐz?�ÒD�S�zvÐ�YTÐí�º¨°a^TÐ��K���BÐ��a\eBÐ�ÚÐ�"Ðí�Aþ CÄ _÷¥ B _ø÷¥ úøEäA ¦:ü÷A ¥ óAÆ°¯ Eý� Eú°EªCÌA»�Eù� C÷ BËAÅ� A C _ø÷¥ ý BÁ�EþCû ¥ ÄCÀ_°A Eú÷A EúôE Cû�¥ BÂA ¦A·Aý øAüEä¯ ¦Aü© ?iªA¿�B _ø÷¥A ¬A¸ C÷A AjC CûE�Bü÷¥� A C�o<��TÐ�¼Á�ºNm^=��T�Rí� CÄ_÷¦ó ¥ ôA ¦÷A =îA¼÷¥�AþCû�õAÈ ¦AûA C _ø÷¥ ÆóCÄC÷�EúB B© øï AâAÐÀ¯ ý� ¥ B Aû��Aþ CÄ_øC÷ ý�A Eú÷�Eªï þCû A§¦°Cô÷¥�¥ ¯ � AþE®AÌðë BÂAû�÷¥�Bú E øAã�õ¦Üë ö Aý ðCË¦ë EúB E =û�?iC´óA EúB B© øï�Aý øCðEä¯ Eúô_øAä÷ C¦A �÷¥�Búô÷ ¦: : A©�EÂï ¦A C¯E Aû AÂEäA©�AÕEÅ�÷¥� E¼B A _ø÷¥ :ý� ¥ BüøEã¥�zwz"Ð�¼Á�¼Â��

aTÐ�9�ÒD�S�zvÐ�YTÐ�ëÌ�5SNmå^=��T�R�mfgQí�ºë�K|Q�éË��XjX�oZaT��w|bTÐ�ëË|aTÐ�ß|K���X�º¨Ë|aTÐ��Z� AjCøAËEÆBü÷¥�¥ Bäª_¯¥ ùE ï ¦A õ¦ï AäEÌA öB·AÅ�C¬A CÂAü÷¥� AÔï� EþCû A�¦A·AAý BÂ°E 8û�úB A ¥>ÆE·� Eúô÷�EÌA _ þAû ¥ Bäª_¯¥CÄ _÷¥�BÂ BªEã� A C÷�¦AûA Aý BäA·EÆ¯ C E ÷�A C AÆÜëAý ÄCðE B A ¦¤E AÏ�EúB °Aã¦ìAÏ� = Aã�þè¯ _ ^ÆØ© BþAüE»:Æ÷¥�ýEÁÆB ý� ¬A C÷� C C BÁ�þCû�ÄCÀ_¯��@jª8û õA × Cì_÷�¥Ã� a � EË¦ë Eúô=©AÆ© B® Aû�� a �ý BäAüAý BüøEäA CûE ï A® E ÷ ¦ A õ¦ ï ¬ : A¸÷¥�öB¿EÁ¥�ö CïAjCûAÆ ôBü÷¥�Aþ Cû� C øAäA·A =©AÅ C÷ AÆ ìç ¦ Aü©�~åw
�½�å½Â��
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�ºoåw�<FTÐ��ýmå�BÐí�ºoåg@í|TÐ�Ømå^<úÐí�ºoågh5wüÐ�mwm[aTÐ�o!m^X�CK�V�aw�º ò��\G��]Kí� òÑm\A�M<
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Û�=mXÐ|S�
Ö�=Ðí}P�
àoQOBÐ��`RÐ�X��

¼�ÒzKmG��e<�o`gaG�ê�w��`R�X��
½�MSOBÐí�MaQmeBÐ��X��`R�X�
¾�-Ì �<� Ð z�K��X��`R�X�
¿�pgZcTÐ��<�zwÛ��X��`R�X�
À�og�wz"Ð�Òí}P�9��`R�X�

ïD[@��<�zgGÌ�Ómwí|X�
è�eK� Ð Ú �=mQí�
é�=�X�z^<��wzTÐ��X��cA�mX�
êq��TÐ�Ð{v�9�mfgTÎ�pcÉ�=���TÐ�rým�eTÐ��vÌ�mf�ed��zRí�o/m#Ð�'ÜÚmf`TÐí�ÚØmZBÐ�mvz^<�Ó|SÙ��>� �

q��TÐ�9��gcK�Ó��ï{TÐ���feXí�� ðøíÌ��T p+|=���TÐ��?ÐFTÐ�n�S��X�D[@��<�zgGÌ�o+F<�pdR� ðmghm>�oe�TÐ�n�S��X���wØm@Ì��X����^+�mX�rw|��<�pdR�

��� D[@��<�Ò}d4Ð��[<�zgGÌ��v��å<�ÔÚm"Ð��<�O?��<���fHúÐ�z�K�zwÛ��<�~gaTÐ�Ï|XÐ��<��g�K��<�è5G��<�
�LfHúÐ�ÜíúÐ��<��TmX��<�í|dK��<�ÕÚ}#Ð���¼¾���geS���å<Ì��ågRí�Då[@��å<Ì��gRí��g²��e<m<��g²�m<Ì��ebw

�í|dK���¼¿�ETÐ�z�K��<Ð�émR��ìDPí�çm�GÎ��<Ð�é�R��ví��g²��<Ì�|fHúÐí���¼À�pcR�Ú�Xú�x?Ð|TÐ��ví��
�ðøíÌ��g²�-i<��gebw��T��?|=��X��S�ëÌ�
�ðmghm>��w|d�TÐ�o`Z<�mv|SÙ�éÐ�RúÐ�oga<í�ê}!Ð�o_gZ<�mv|SÙ�D>úÐ��<Ð�ëÌ�
�ðm�Tm>�z^G��<Ð�émR�5S��g²�DP�zT�TÐ��X��T��bw�3���g²�zT�TÐ��X�zgGú�ëmSí���¼Á�

�ðm^<ÐÚ�Ú��T��=ÊÐ|R�qwz@�9�émR��=ÊÐ|aT�oegb�TÐ�éí}hí��gcTÐ�9�Ò|a�TÐ�Ò���åe^w�måfeX�ðm�w|R��g²��e<Ð�ëmSí
��G|Q��X�
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����RÐí��Z@��T�ëmSí�ÕÚ}#Ð��X��)í|@�9�ÜíúÐ�ÜÚmQ�D[@�ì�<Ì�ëmS�'Ôm^<�ê�w�ÜíúÐ�~gýÚ�ëmSí�¼Â�

mfeK� Ð Ú oYýmK�pTmR�� �Ð �XzR�ðmX�w�Ôm^<�ê�w�ëmS�T�G|T�H�vjcX�çFQÐ�zRí�¼Ã��å*Ðí��påc�Rí�¼Ä�

�T�G|T� Ð �XzaQ�Ð�@|?íHê°GüÐ�9��4�AØ�9� � ��ïÚm��TÐ�ìÐíÚ�½»�

D>úÐ��<Ð�émR��ÕÚ}å#Ðí�ÜíúÐ�M<�ÒÚ�fYBÐ�Ñí|"Ð�|AË�Ôm^<�ê�w�ëmSí'oådcS�påa`=Ðí�ê°åGüÐ�Êmå?��å>
vÌí�ê°GüÐ�ÒVh�CK�Ð�^d�?Ðí�Mdc�BÐ�ém�aTÐ�MeXjBÐ� Ð �`Sí��c���½¼�D>úÐ��<Ð�émR��Ôm^<±ê�w�Êm�TÐ��[<

�ÕÚ}#Ðí�ÜíúÐ�M<�Ñ|@��gQ�ëmS��Ú�fYX���½½�|�@��<Ð��Qm"Ð�émRí���Z@�émawí�ëmbX��ví�'oåKÚ}X��ågRí
�oewzBÐ��X�McgX�CK�o[w|R��e<�zeK�'ÕÚ}#Ðí�ÜíúÐ�M<�o^Rí��gQ�phmS�'Då�S�måfgQ��å�aQ��feåX�'~gåýÚ�ëmåSí

[@��gQ�ÜíúÐémR�ëÐ�NÎ�D[@��<�zgGÌ�zTÐí�D��|�Siå<��ågRí��<Úiå<��gRí�MeG�~d�<�Ò|�4Ð���R��TÙ�ëmSí
xÉÌ�éíúÐí� ��½¾�z^G��<Ð�émRí��ogcvm!Ð�9�ðm`w��ným�bTÐ��D[@�ì�<Ì�ëmSí'Ômå^<�ê�åw�ÜíúÐ�~gåýÚ�ëmåS

"Ð�9�ÕÚ}#Ðí�ÜíúÐ�M<�phmS�o^Rí�|AË��ví�ným�bTÐ�D[@�{þX�w���Rí��feg<�phmS���TÐ�Ñí|�'ì{v�phmSí
Ð é�GÚí�o^R�TÐHoewzBÐ�NÎ�MeG�p�<�mvz^<�|?mv��>�ê°GüÐ�NÎ�mKØí�i�e=�zR�obd<�½¿�pcR��o^R�TÐ�ì{ví

���G�5S�MeG�~d�<�Ò|�4Ð���R�m¹Ì�|�@��<Ð��Qm"Ð�x?Ú�zRí�ÒD�S�éÐ�RÌ�NÎ�mf¶Úm=�9��c�AÐ��
ººººººººººº�z^G��<Ð�émR���fHúÐ�z�K��<�zwÛ��<�~gaTÐ�Ï|XÐ��<�ë5^eTÐ�pe<�zgGÌ�êÌ�|dK��<�zd7�owÐíÚ�9��XÌí�'owÐíÚ�9í

��fHúÐ�z�K��<�ÊÐÚ�KÛ��<�Û|S��<��bG�pe<�zgGÌ�êÌ�ïÚmZhúÐ�ÒÚ5K��<�zd7��<� Ð z�K���½À�

Gpe<�zgGÌ�êÌ�ëÌ�D>úÐ��<Ðí��g^h��<Ì�ê}?í��b�½Á�pcR��xÉÌ�ÒÚ5K��<�zd7��<� Ð z�K�owÐíÚí���T �?|=�zaQ
�ØÐz_<�ywÚm=�9�ng\#Ð�'émaQ�nå�eTm<�ðmBmK�ëmSí�ïzRÐ�TÐ�n=mS�z^G��<�zd7��eK�îíÚ�'nå�h�9�Ñmå�S��åTí

�oÉmA�ÚmZhúÐ���½Â�

óºººººº��CK� ð5g]K�ðm��Q��eK� Ð Ú D[@��<�zgGÌ�ê°GÎ�ëmS�Ùmå^X��<�z^G�ê°GÎ�9�ðm��G��X°GÎ�ëmS��qg@�Mdc�BÐ�
�ÜíúÐ��X�ÒD`P�â�+��c�=�ëÌ�9�ðm��Gí���eK� Ð Ú'�X�R�zeK�odg]^TÐ�ohmbBÐí�ovm?�TÐ��X��eK� Ð Ú �T�mB

�'Ð é�G|T�ðÐ|?mfX��TÙ�z^<��oQOBÐ�oewzBÐ�p��ÉÌíH°åGüÐ�oTízT�ÒzKmRí�ð°a^Xí�Mdc�dcTí��åd]^TÐ�ê�
z^G��<�émR����å�Q�z@Ðí�ê�w�9�ïÚz�^TÐ�DdK��<�n^ZX�ïzw�CK�Ùm^X��<�z^Gí�D[@��<�zgGÌ�ê°GÎ�ëmS

�oKm�<�ê°GüÐ�9� ðÐz^G�zgGÌ�'Ð�Kzåw�Ò|åAùÐ�o�a^TÐ�Ñm�ÉÌ�M^��TÐ���R�oewzBÐ�êzR�zR�DdK��<�n^ZX�ëmSí
�wzTÐ�9��ffa`wí�ëË|aTÐ��fdc^wí�ê°GüÐ�NÎ�ÜmeTÐ�é�G|TÐ�|Xi<H�½Ã�
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�å<�z^åGÌ�ëÌ�ìDPí�ê}@��<�í|dK��<�zd7��<�|b<�-Ì��<� Ð z�K��K�çm�GÎ��<Ð��?|AÌ�mX��X°GÎ�n�G�ëmSí
� �fHúÐ�z�K��e<�ÚÐØ��<�zw|w�DdK��<�n^Zd<�Õ|A�ÒÚÐÚÛ'|`J��e<�ÚÐØí�'ÒÚÐÚÛ��å<�z^åGÌ�oåTmA��<Ð�z^G�ëmSí

|þ<�CK�|`J��e<��ýÐ�@��X�ðm\ým@��<��AzQ�ç|X�|þ<��T�émaw�'zå�K��åe<��X�ém?Ú�5fgTÎ��d�?Ðí��ým"Ð�9�m�c�Q
��fHúÐ�z�K��e<��X�5fX�R�ÐzgG�{þX�w�D[@��<�zgGÌí�Ùm^X��<�z^Gí��cGÌ��,��fHúÐ'CåK�èåOX�må©°Sí

��X�R��wØ�'zgGú�z^G�émR��<�m^dG�5cQ��T mewÚÐØ�mg=ÌzR��w{TÐ�Mc?|TÐ��w{v�NÎ��c\hÐ��T�m<Ì�ø�mhÊm`^å��mf`å�g
��åTÙ���g`S�pdcK�zR�qg@��eX�ÒÚÐÚÛ��<�z^GÌ�ø�T��hkQ�mewÚÐØ�mg=iw�ëÌ�5f¹Ðí�m©|?ÛmQ�'��TmåA��å<Ð��åv�'øí

n^ZB�émR�ÒÚÐÚÛ��<�z^GÌ�ìËÚ�5cQ�5fgTÎ���RÌ��>���<|@�D["Ð��<�zgGÌ�{AiQ�émR�ðmXzaX��gcK�z@Ì��zgåGÌ�Ð{åv
��gQ� Ð çzÉmQ�èÊm?�zRí��X�R�zgG�'n^ZX�émR���dcSÌ�~cª�ëÎ�'ð5�Y�X�5fgcK��R�Q�émR'émaQ��5åb<�Êm?�mX

�o?m@�5b�`hi<�5bT�ëmS�ëÎ�mhø}�KÎ�È�mhÊm`^��ëmf`�=�È�megTÎ±Òmg"Ð�ëÐzw|=�5�eS�ëÎ��e^w±n^åZX��T�émaQ��
ì|b=�mX��eK��S���v|S�ëÎí���c�R�ðÐ|XÌ�pg�Ú�ëkQ��d��Q�~c íÌ�'p`ZhÌ�émR��Q5feåK�|S{åw�5gåQ�øma��Ðí

��cb�w�ëÌ���R�ê°GüÐ��f?í�9�meQ|K�zaT�'émR��>��cf�=í��RÐ�Î�9��ÐÙÎ�ë�^eåZ=��ågS��åc+Ìí�Ð{åv��å�@Ì�mX
��T�émR�È��wzTÐ�Ð{v�9�Ð�cAz=�ëÌ��=ØÚÌ���g<�>�|f\=í�|f\�Q����_=�'�å"Ð�ÒØmfåH�zfåY=��å>�'LåZ=��å>�'êmåaQ

�zfY=í��g<�>�|fIí����PmQ��"Ð�ÒØmfH�'M�^SÚ��S|Q�êmR��>�'54 émR��>���åc��w�3�5b^�å=Ð�ëÎ�ð°å?Ú��ýÐÚí�ëÎ
�Ùm^X��<�z^G�ëùÐ�5bgTÎ��cGÚiGí��X�R��X�z@Ì��eK�½Ä�z^G��<Ð�émR��Ð é�GÚ��AuQHDå[@��å<�zgGÌ�M<

�o>Úm@��<�zwÛí���¾»�

���m�H�ð°?Ú��eK� Ð Ú D["Ð��<�zgGÌ�ëmS�måfeX��åRÐ�X�ÒzåK�9���Km�åH�pc�/��ýø�oX�T� Ð 9�æm¶�ø�ðmK
�çze#Ð�ê�w��Z@��<�oeggK��X��`R�X�

�XmYTÐ��"mZTÐ��G�w��<�zd7�êmXüÐ�émR���GÚÌ�zf^TÐ�o[w|R��e<��ah��cGí��gcK� Ð CÉ� Ð é�GÚ��c<�mB
�5cGÌí�ëm`\P�ÐzýmR�m©í�æ�K��<Ð�ÔÚm"Ðí��Z@��<�oeggK�NÎ�5å4�émåR�5fX�åR��X�ÒOK�9�ÐÊm?�5cQ��TÙ�z^<

Ð é�GÚH� ��ÈÑÐ|KúÐ�M<�ëø{ í 5b^X��d<�ëm^?|=Ì�oewzBÐ�|/�qc>�5bT�pc^?�ëÎ�5�wÌÚÌ��ømaQ��me\^=
� Ð é�GÚ��@iQ��T{<�mg�|Q�qc�TÐ�CK�m©zw}w�ëÌ�Þ� Ð é�GÚ��<iQ�oewzBÐ�|/��ZhHÒÐízTÐí�o`g�ZTÐ�'

Ìíé�GÚ�ÜÌÚ�CK��ýmR�O<��<�Øm�Kí�5feg<�xcZTÐ�n�bw�ëÌ�zw|w��ví�o`g�ZTÐ�ìm\KiQ�ëm`K��<�ë5�K��@H
Ð é�GÚ�NÎ�D[@��<�zgGÌ�����RiQ�zwz"Ð�9��eaXHê°åbTÐ��åX�ëmS�5<�ïÚzw�øí�xX|TÐ��^Xí'NÎ Êmå?�5åcQ

é�GÚHÐ é�GÚ�ïzw�M<��gc?Ú�ØmX��Z@��<�oeggKíHmX��cKí�émR�ëízw|w��Ü|�4Ð�MK�mw�¾¼���RÐ
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Ð é�GÚ�ïzw�M<�m©z/Ì��gc?ÚH�Ð é�GÚ�ø�T� ÐíHxX|Tm<��g�gZA�Ó{`hú� �é�åGÚ�CK���RÐ��>
ÐHémaQ���T�XmQ�Ê5�TÐ��X�ðÐ|XÌ�ëmS�ëÎ� Ð é�GÚ�mw�'�å�X��gå�TÐ�øÎ��fgå\^h�ø� Ð �Q��TÙ�DP�ëmS�ëÎí

eX�Ð{)�Ð�^dI�5fgåcK� åb�X��åví��åTÙ�9�m©ÚmåY�GmQ�ÒØm�K��<�z^Gí�Ùm^X��<�z^G�mKzQ� Ð é�GÚ�pb�Q�m� '
E#Ð�m©EAÌí��g`¶�ê°b<��cb�Q��Ü�c?�ê�aTÐí���¾½�

êmYv��<Ð�|SÙí���T ømaQ��gQ�m©ÚmY�GÐ� Ð é�GÚ�ëÎ��È �^eZeQ��� |XÌ� Ð é�GÚ�mw��z< ø��<� Ð è|XÌ�ðmþgH�êÌ
meT�È meT��^eZ=�ðmþgH�êÌ�È��<��d^TÐ��X�

�bT��^eÉÌ�Ê ��<�émaQ�'�S��TmåSí�Òz@Ðí�Ü�R��K��b�XÚ�zR�Ñ|^TÐ�pwÌÚ�¨ú�øÎ��TÙ��eÉÌ�mX� Ðí��¾¾��åX
mX�|XÌ�NÎ��f�S�H��X��beK��SÌ�ëÌ�ÓØÚiQ�nhm?��S� �Ùm^X��<�z^G��T�émaQ��Êøjåví��å�h�meS�zR�é�GÚ�mw

m<�èOTÐ�CK�ê�aTÐ��Q|^h�øí�Nm^=� Ð z�^h�ø�ëm>íúÐ�ÒØm�Kí��'î|åR�øÎ�Ò|å/�mfeX�Ð�cSiw�ëÌ�ë�^d\w�ø��ví�¾¿�

ðm^g<�íÌ�'È meTÐ�XÌ��fg\^h��<í��<�mh}Kí��T�mhÐzví�ê°Güm<� Ð meX|SÌ�M�QÌ��ø Ðí�oå?m@��åX�Ð{å)�måeTmX� Ðí
��feg<í�meeg<� Ð �b²���@��g�TÐ�øÎ��fg\^h��QèÐÙí�phÌ� Ð é�GÚ�éma��

Ñm�bTÐ��X�mfgQ�mX�m�dQ�o`g�ZTÐ�Ùm^X��<Ð�z^G�éíme�Q�'megcK�Ðízf�gT�émR��>��¾À�

Mdcå�BÐ��åX�M�ýmåX�9�çze#Ð�CK�D[@��<�zgGÌ�êmRÌí�émaQ�z^G��<Ð�ì|SÙ�mX���Km�H��Xí�'�å<�zåTmA�|åSí
Q Mdc�BÐ��X�Ò|P�ë��c\w�MSOBÐ��X��gA�9�zgT�TÐ�oKmG��v�Híme���¾Á�

émg�PÐ�ØÐÚÌ�ï{TÐ�-Ð|KúÐ�oZR�9�D�S��<Ð�|SÙ�mX���Km�H��Xí����eTÐH��@���c@ÐÚ�Ø�aw�-Ð|KúÐ�Õ|�Q�émR
�5cQ�ìz��X�9�Ôz²��<m�ÉÌ��X�oKm+�9�ìz?�Q� Ð é�GÚ�êjw���RÌ��>���c@ÐÚ��a^Q��fHúÐ�z�K��e<�NÎ��f�hÐ

Ð é�GÚ�ìËÚí��AØH�Éú�émR��<m��émRí��R�Q�ìzw|w�mX�M<í��eg<��ým@� Ðí�ðÐÚzP�zw|w��?|TÐ�Ð{v���åbwÌ
Ð é�GÚ�CK��e�ew�nv{Q�È�nc\BÐ�z�K��<ÐHé�åGÚ��åK�xeå=�émåRí�Då[@��å<�zgGÌ��<{�Q�ìÚm�w��hiS

ÐHémaQ�|�e#Ð�ÐÙkQ�ìÚÐÛÎ���AÐz<�Ñ{?í��émRí�-Ð|KúÐ�zw�9��aGiQ�ÚØmP�Ð{v� Ð é�G�Úmw��måw��åXØ��XØ
�zd7�'��eTÐ��T�émaQ�í����cw�D[@��<�zgGÌ�{AÌíH��XzRÌ�mXí�phÌ�mX��eRzÉÐ�'çzåZTÐ��^`h��e�RzÉ�ëkQ

����������¾Â�

º º�ºººººººº����Km�åHí��å�hmbX�D[@��g<Ì��K�ÔÚí�zaQ�|<mS��K�ðÐ|<mS��ým[`TÐí�êÚmbBÐ�ÔÚí��eK� Ð Ú D[@��<�zgGÌ
Sí�ìØ�?í��X|'�X�R�9�ðm`w�í� ð5gKÛ��X°GÎ���R�ëmbQ�'ðmKm\X�ðÐzgGí�'�Xmå�=í�ì}åK��vmåe=�ê°G³T� Ð ìÐzv�mBí

��Q�'�ewØ�ÚmZhÌí��T�GÚí� Ð ÚmZhÌ��X�ðÐz@Ðí�ÚmÉí�'ê°GüÐ��<�}KÌí�ê°Güm<� Ð ì}KÌ�
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ï}BÐ��Qm"Ð�émR��!Ð 9�ðm`w���g<Ì�z^<�D[@��<�zgGÌ�ëmSí��å0ÌÚ�ïíÙí��åfý°aK��åX�zå^w�ê°GüÐ�9í�ogcvm
�ogcvm!Ð�9�og<|^Tm<�n�bw�ëmSí�'ocgcR�Ñ|^TÐ�9�o<m�bTÐ�phmSí'phmS��X��d�w�ëmSí��X|TÐí�ê�^TÐ���²�ëmSí

��XmbTÐ�ogcvm!Ð�9��gQ�émZ#Ð�ì{v�'zgGÌ�9�p^d�?Ð�zR�phmSí�'ðmå[wÌ��T{å<�æ|^w�ným�bTÐ�D[@�ì�<Ì�ëmSí
�d�wí��<�nví��<� Ð z�K�émRí��Êm�aeTÐ�z@Ì�D[@��<�zgGÌ�ëmS��TmX��K�'måe>Î��fgåQ�ÚmåZhúÐ�påhmSí�émR

�ð°?Ú�M^�G�Ð�hmSí�ðm�gah�OK��TmX�émR��ðmå�gah��c^ª��X�NÎ��T�DYw�ëmS��wE?�ëÌ�ÚmZhúÐ��X�ygH��e>z�Q�'
~hÌ��<��TmX�émRí��°?Ú�ocg�R��S��X�Êm?��gS�n�KÌ�peS�ë'ygåYTÐ�Ð{åv��e>z@���@��?Ú�ocg�R��S��Xí

�o�a^TÐ�ê�w�o^g�TÐ�ê�w��fgTÎ�DYw�ëmS��wE?�ëÌ��TmX�;�émR��ÕÚ}å#Ð��åX�o^å�=�ð°å?Ú�åOK�måe>Ð��Êm�aeTÐ�ÒzK
�ÜíúÐ��X�o>°>í�'oghm�TÐ�o�a^TÐ�zfH��X�9�o�aK��<��G�X�|SÙí��¾Ã��X�R�êmXÎ�ëmS��hÌ��eK� Ð Ú �cým[Q��Xí

���ðÐzKmR��)�CZQ��b�HmQ��X�R�êjw�ëmS�D[@��<�zgGÌ�ëÌ�z^G��<Ð�Õ|AÌ��zaQ�'�å�wz@�9�é°å<��å<�ë5gcG�émR
�ðÐØ�^R�ìÊÐÚí�Ð�cZQ���¾Ä��cým[Q��Xí��|Aiå=í�zåa^cT�måfeK� Ð Ú oåYýmK�zåaQ�oZR�çmgG�9�ïzRÐ�TÐ�|SÙ�mX

�Øm�K��<��g²��<�Ñ�a^w��e>z@�émR��g!Ð�¿»�X �<���gK��K�|d^�¿¼�D<}åTÐ��å<� Ð z�K��<�Øm�K��K�¿½�émåR��
Då[@��å<�zgGÌ�émaQ��gQí��T�\<�E#Ð�|SÙí�mfeK� Ð Ú oYým^T�pcR��oåZAÚ�måeT�é}åe=�ëÌ��å?Úú�¨Î� Ðí

��dg�TÐ�owË�pT}eQ�'Ð é�GÚ�émaQH�ßÚúÐ�;�påc^?í��få�ýmeSí��f^gå<�9�øÎ�ë�cåZw�ø��bc�åR��åX�ëmS
�g@�ðÐÚ�fI�Ò°ZTÐ�����eSÚØÌ�5��D[@��<�zgGÌ�émaQ�|b< -Ì�éË�mw��b=mS|<�éíi<��v�mX�

oYýmK�pTmR���g]K�ÜíúÐ��X�pg<�9�ðm"mÉ�ð°?Ú�zgGÌ�ëmSí���¿¾�oåYýmK��åK���g�åÉ�9�ïÚmå��TÐ�Õ|AÌ
�pTmR�mfeK� Ð Ú�Ð é�G�Ú��X�me?|AHÊÐzg�Tm<�meS�ÐÙÎ���@�ìÚm`GÌ��^<�9±< íÌ��g!Ð�ÓÐ{±�å\ahÐ
Ð é�GÚ�êmRiQ�;�zaKHøÌ�Ð�TmåaQ��wzZTÐ�|b<�-Ì�NÎ�ÜmeTÐ��=iQ�ÊmX�CK�Ð��gTí��^X�ÜmeTÐ�êmRÌí��G5�TÐ�CK

Ð é�G|<�pXmRÌ�È�oYýmK�p^eÉ�mX�î|=HÊmX�CK�Ð��gTí�ÜmeTÐí�'ÊmX��f^X�~gTí� 'é�åGÚí�|åb<��å<Ì�Êm�Q
ÐHR ï{�Q�CK��GÌÚ���Ðí�êmh�z'émaQ��ÊmåX�CåK�Ð�å�gTí�ÜmeTÐí��cGí��gcK� Ð CÉ� Ð é�GÚ�p��@�'

ÊmX��f^X�~gTí�'é�aw�ëÌ� Ð ÊmH�mX�émRí�|b<��<Ì��e�=m^Q�oYýmK�pTmaQ'.¢måA�9�ìzåg<��åee^\w��å^?í�'°åQ
Ð é�GÚ�ëmbX�øÎ�è|��TÐ��X��e^edwHï{�Q�CK��M@ �cGí��gcK� Ð CÉ� Ð é�GÚ�êmaQ�DåP�CK�x�ÉÌ�

�D["Ð��<�zgGÌ�émaQ��dg�TÐ�owË� Ð é}hiQ�ÊmX��|b< -Ì�éË�mw��b�S|<�éíi<��v�mX�'påeS�ï{åTÐ�D^�TÐ�me�^�Q�pTmR
��� za^TÐ�me�ÉiQ��gcK���¿¿�

�H�� ï{XFTÐ�êmXüÐ��émR�o�g�R�me>z@��7 �<�}w}^TÐ�z�K�me>z@��g<Ì��K�xTmÉ�-Ì��<��gfG��K�zd�'Ú Ò|w|v�-Ì��K
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émR��eK� Ð�Ð é�GÚ�émR�H�|b< �<Ì��?|TÐ��^h�'|dK��?|TÐ��^h�'�?|TÐ��^h�'ÖÐ|å!Ð��å<�Òzåg�K��<Ð�'�å^h
� D[@��<�zgGÌ��?|TÐ�'��?��<�Ùm^X��?|TÐ��^h�Ü5H��<�~gR���<�p<m>��?|TÐ��^h�'í|dK��<�Ùm^X��?|TÐ��^h�

Ö�d!Ð��<�� ��¿À��gfG�qwz@��X��Q|^h�5hÎ���@�qwz@�Ð{v�émRí��-Ì �<��gfG��w|I��X�z^G��<Ð��?|AÌí
��eTÐ��K��eK� Ð Ú Ò|w|v�-Ì��K��g<Ì��K�xTmÉHémR��ÖÐ|å!Ð��å<�Òzåg�K��å<Ì��?|TÐ��^h���¿Á�|S{åw�3í

�MRm�TÐ��}w}^TÐ�z�K��K�o�g�R��<Ð��w|I���X��Sm"Ð��?|AÌí�émåR�Ò|åw|v�-Ì��åK�xTmåÉ�-Ì��<��gfG��K��émåR
� Ð é�GÚH�D[@��<�zgGÌ��?|TÐ��^h���åaQÐíí�ìmå?|¶�3í��cå�X�à��CåK�xg�åÉ�qwzå@�Ð{åv�émRí
���v{TÐ���¿Â��åK�çm�åGÎ��å<�zåd7��K�z^G��<��gvÐ|<Î��K� Ð z�K��<�}w}^TÐ�z�K�;�émRí�ïÚm��TÐ�êmXüÐ�émR

K �g<Ì��K�Øm�K��<��g²�pTmR�mfeK� Ð Ú oYýmK���� ��zå@Ì��bw�3��fHúÐ�z�K��e<��X��fcS�ÚmZhúÐ��X�o>°>
Ð é�GÚ�z^<�ð°[Q��fgcK�z�^wH'O< �<Ð�Øm�Kí�D[@��<�zgGÌí�Ùm^X��<�z^G���¿Ã�Då>úÐ��<Ð�émRí��ëmåSí

�ðÐz@Ì��gcK�êzaw�øí��X|bw��eK� Ð Ú �wzZTÐ�|b<��<Ì�émR��@Ì �X�ëmSí�ëË|aTm<�ðm=�É�ÜmeTÐ����'zå@Ì�ëmSí
�g]K�|>Ì�|b<�-Ì�o^g<�9��Tí�ïÌ|TÐ��vÌ�ocdbTÐ�Ê°a^TÐ��¿Ä�

���<��h5wÎ�Ò�Rí� m<���cÉ���@�CK�éz=��ví�ÓmXÐ|S�ÒzK��T�p��>��eK� Ð Ú D[@��<�zgGÌ� �
��� ¨m?|!Ð�émR��T çÚmA�|XÌ�Ú�fJ��v�oXÐ|bTÐ�Ò��eTÐ�î�KzT�ëÚmaX�DP���H���R��X�ÒØm^c�'ðmåhí|aX�ë�bw�ø�5Q

�ðm?ÐÚz�GÐ�ë�bw�xTmZTÐ��d^TÐí�ë5wüm<�'Ò}�^X�ë�bw�Ò��eTÐ�î�Kz<�ðmhí|aX�ë�bw�mXí���À»�

pååcR��Ò}åå�^BÐí�oååXÐ|bTÐ�Måå<�ç|åå`TÐí��çÚmåå#Ð�|ååXúÐ�mååfKm+í�º�;�ååcT�oååXÐ|bTÐí��åå�ecT�Ò}åå�^BÐ�ëÎ�
��eTÐ�mfbcdw�ø�� Ð �X�nc\=� �cX�m©°Sí�º�ïz��Tm<�ohí|aX�DP�oXÐ|bTÐí�ïz��Tm<�ohí|aX�Ò}�^BÐí�ÒØm^cT

�;�TÐ�øí��Ð �1Ú�ogdg=��<Î�ê°GüÐ�ygH�émR��æ|åKí�oå_cTÐ�9�ÒØmå^cT�çÚmåA��åS��^w�Ò}�^BÐ��GÐ�ëmS�ëÎí
�ìDPí���e@��<�z1Ð�êmXümS�MXza�BÐ�ÓmwùÐ�m¹�d�wí±�å^�gQ�5feåg<��å`cTÐ�9�ç|`w��w|Ai�BÐ��X�D�S��bT

� ÒØm^cT�çÚm#Ð�|XúÐ�mfKm+í�;�cT�oXÐ|bTÐí���ecT�Ò}�^BÐ��À¼��oeå�Tm<í�ëË|åaTÐ��eå<�oå�<m>�ÊmågTíúÐ�ÓmXÐ|Sí
�oK5!Ðí�oe�TÐ��vÌ�çm`=m<í�'ZR 9�5S�oa<m�TÐ��XúÐ��X�mvDPí�oXúÐ�ì{4�p��>�zaQ��åfbTÐ�Ñm�åÉÌ�o�'oåZRí

må*�Xí�zå^<� Ð ì{åv��åg²��hÌ�émaQ�mfHí|K�CK�owímA��ví�ow|R�CK�|X�ï{TÐ��?|TÐ���À½�È�Òzgå�TÐ�oåZRí
�w|X�� ��ðmRÛÚ�mvzeK�z?í�ÑÐ|�BÐ�mw|SÛ�mfgcK��AØ�5cS������À¾�D�S��TÙ�DPí��Ñm�åÉÌ��åX�Då�bT�p��>í

� Ð é�GÚH|dKí�|b<�-ú�p��>�zaQ�O< �<�Øm�Kí�D[@��<�zgGÌí�ÞmRí�-Ì��<�z^Gí�'�åX�Då�bT�på��>í
�¨|aTÐ�~wíiS�M^<m�TÐ�'ì|SÙ�é�\w�m,�m©DPí�¨ø�#Ð��c�X�-Ìí� �ëÛí��åX�zå<�ø��åhÌ��ågTÎ�ÒÚmHüÐ�Úzª�m,í
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âOTÐ�ëÐ}gd<�oXÐ|bTÐ�'Ðí âOcT�o`Tm�BÐ�Óøm_BÐí�ÓmQÛm�BÐ��X�âOcT�ðm`Tm8�ëmS�5Q�på�gTí�oQÐ|A��fQ��a^T
�ogQ�ZTÐ�Ò°P�ì|S{w�m,�oXÐ|S�'CåK�Mdga��BÐ� m<�MeXjBÐ��X�ëmS�ëkQ�âOTÐ�ëÐ}gd<�mf�@mÉ�ëÛí��_�ew��T{S

�oXÐ|S��fQ���KmI�'ÒÙ�^Hí�|�G�íÌ�ÕÚÐz�GÐ��fQ�øÎí��ÊmågTíúÐ�ÓmåXÐ|S�ë�å���w�oåK5!Ðí�oeå�TÐ��åviQ'�åXí
�âz��X��fQ�mv|bhÌ��üÐ ygH�émR� Ð �1Ú�ogdg=��<Ð�ê°G��ÓmåX|b<��wzåZ�TÐ�oåK5!Ðí�oeå�TÐ��vÌ�é�ÉÌ���Xí

�ÓÐD>iå�TÐí�ÒÚzåaTÐ�âÐ�åhÌí�Óm`åHmbBÐí�ê�åc^TÐ�âÐ�hÌ�9�ÓÐØm^TÐ�çÚÐ�A��X��0zwÌ�CK� Ð ï|ª�mXí�ÊmgTíúÐ�'
mvDPí��fbTÐ�ÒÚ�G�9��XúÐ��TmG��K�Ú�>iBmS�'�TÐí�o<m�ZTÐ��X�oXúÐ�ì{v�ÚzÉ��Kí�oXúÐ�ëí|R�|ýmGí�M^<m

�oXmgaTÐ�ê�w�NÎ�mfgQ�ÒØ�?�X��ví�� ��À¿���g�É�9�ïÚm��TÐ��?|AÌ�mX��eK� Ð Ú zgGú�o�<m�TÐ�ÓmXÐ|bTÐ��Xí
�eK� Ð Ú~hÐ�qwz@��X����eTÐ�zeK��X�m?|A�Mc?Ú�ëÌHmR|`=���@�50zwÌ�M<�Ú�h�ÐÙÎí�º�odc]X�ocgT�9

�5f^X�Ú�eTÐ�ç|`�Q��ímåhEAÌ�Ømå1�émåRí�º�ÚmZhúÐ��X�°?Úí�D[@��<�zgGÐ�ëÌ�~hÐ��K�p<m>��K�|d^X�émR
�~hÐ��K�p<m>����eTÐ�zeK�O<��<�Øm�Kí�D[@��<�zgGÐ�ëmSH�ÀÀ��

��< zgGÐ��K��gvÐ|<Î��<�zd7��K�Øm4Ð��<Ð�zw}w��e>z@�qgcTÐ�émRí�ïÚm��TÐ�êmXüÐ�émR�émR�D[@����Ì|åaw��v�5eg<
�pTm?�ÙÎ�ìzeK�à�<|X��G|Qí�Ò|a�TÐ�ÒÚ�G��gcTÐ��X�ÀÁ�pbå�Q�Ü|å`TÐ�påTm�Q�Ð|åaQ�pebå�Q�pb�Q�Ü|`TÐ

��åGÌÚ��åQÚ�ìF?Ð�5cQ���gZ=�ëÌ��`HiQ�mfeX�m�w|R��g²��e<Ð�ëmSí�æVhmQ�Ü|`TÐ�pTm�Q�Ì|R��>�Ü|`TÐ�pebGí
eTÐ�Ôz@�x�ÉÐ�5cQ�mvÐ|w�mX���@�Ê5�TÐ�NÎ�måw�pa`åHiQ�émåR�º�Då[@��<Ð�mw�Ì|RÐ�º�D[@��<Ð�mw�Ð|RÎ��T�émaQ����

�gTÎ�pQVhmQ��ÐÚ�p^Q|Q�m�w|R�mfeX�ëmSí��g²�i\=�ëÌ� Ð é�GÚ�'måfgQ�oåc]TÐ���X�ÐÙkQ�Ê5�TÐ�NÎ���ÌÚ�p^Q|Q
�émR�È�èÐÙ�mX�ïÚz=í�émR�º�mvÐÚÌ�ø���@�p?|�Q�xg<mZBÐ�ém�XÌ��ø�émR��Ø oåbý°BÐ��åc=��åTí��=�åZT�påh

�îÚÐ��=�ø�mfgTÎ�ÜmeTÐ�|]ew�p��Éú�ÓÌ|R�ÀÂ��feX���ÀÃ�

���Ð é�GÚ��X�D[@��<�zgGÌ�zfHHoQåOX��åRÐ�X�måfgQ��T�ëmSí�ÓÐí}P�ÒzK'oågh5wÎ�oKm�åHí�'Óø�å\<í
�ogýÐzQ�'odw|S�ÓÐ|Xm_Xí�Ð é�GÚ��X�zfHHM^��TÐ��X�ÒDAúÐ�o�a^TÐ�'<Ì Õ|AÌ�9 Òí|åK�qwz@��X��g^h��

�D[@��<�zgGÌ�M^��TÐ��X�ÒDAúÐ�o�a^TÐ�zfH��X�ogd�=���ÀÄ�D�bTÐ�9�¨ÐE\TÐ��?|AÌí���Á»�

oåghm�TÐ�oå�a^TÐ�oå^g<�Ðí�@��w{TÐ�Êm�aeTÐ�9��afg�TÐ�|SÙí�'émåR��zå�K��åe<��åX�ÜíúÐ�9í��å<�zgåGÌ��fåHúÐ
D[@��Á¼�D>úÐ��<Ð�émRí��hm�TÐ�o�a^TÐ�zfH��fHúÐ�z�K��e�T�ðm�gah�ëmSí�og���Á½�D�S��<�émRí��z@Ì��ÜíúÐ��dQ

�Êm�aeTÐ�z@Ì�D[@��<�zgGÌ�ð°?Ú�OK����Á¾�Ð é�GÚ��X�zfHíHz@Ì�Òí}P��ETÐ�z�K��<Ð�émR��ê�åw�Ö|å?í
�Óm@Ð|?���G�z@Ì�'Ð é�GÚ��X�p�>íHÜmåeTÐ��åYbhÐ�Må@� ��Á¿�Ü|å²�Ómå<��å,��åhÐ�ïzåRÐ�TÐ�|åSÙí�



Dåå[A�� <�zgGÌ��eK� Ð� Ú���Ä¼��
�

Ì¥]¼@�?�QW@H¸?�Ï¹���ÉË¸ÉÊ±���½lÊc'/2'&/3&�
0..5�

�

��eTÐH�émaQ��o^d!Ð�ocgT�ÒzK�9�ÒØm�K��<�z^Gí�D[@��<�zgGÐí�Ùm^X��<�z^G�ÕÚ}#Ðí�ÜíúÐ�ì�?í�Óm�Q
��eTÐ�Ñm�<�z��BÐ�9�Ö°�TÐ��fgcKHÐ���ÉÌ���@�ocgcTÐ��c=�oewzBÐ�pG|@í�º�MSOBÐ�Ómg<��X�mQ�A���ÁÀ�

Ð êmXüÐ�émR�mvzfYw��3��hÐ�xg�ZTÐí�ÐÚz<�ìØ�fH�9��c�AÐí�ïzRÐ�T��ÒEG�-Ì��<Ð��e>z@í�ÁÁ�Ðzå�K��K��å<
�ëmg`G�-Ì�ÁÂ�émR��émaQ�D[@��<�zgGÌ��gaTí��Ð é�GÚ�mw��Ð é�GÚ�mw� Ðí��egK�|RÐí�è|`JÌ�ï{TÐ� zd"Ð

Ú émaQ�p`c mX�ízK��hÌ�peeJ��Tí�D^TÐ�m¹Î�peeJ��ebTí�ÐízK��ac=��hÌ���JÌ�mhÌí�Úz<��K��`c ëmS�mX�é�G
ÐH�pRzÉ�ÁÃ��émR��ýøzTÐ�9��afg�TÐ��?|AÌí��ì|S{Q�ÒEG�-Ì��<Ð��e>z�Q�ÁÄ�9Då�S��å<Ð�E#Ð�|SÙí

�owÐz�TÐ�Â»�ðÐÚz<�zfYw�3��hÌ�Ð���>Ì�MAÚjBÐ�|�SÌ��bTí��g^��ØmeGüÐ�Ð{)�E#Ð� �ïÛ�å!Ð��å<Ð�émåRí��zfåYw�3
? ��G�{þX�w�Ö|?í�ðÐz@Ì�zfH��ebTí�Óm@Ð|�Â¼���åX�ìDåPí��åv��åc í ÐÚz<�zgGÌ�zfYw�3�ï}BÐ��Qm"Ð�émRí

��eTÐ�Ñm�ÉÌ��|<mSÌHÐ é�åGÚ�ëÌ�Ð�åe]w�3í��vDPí�Êm�aeTÐ��XHðømå�R�øí�ÐzågS��åacw�Â½��êmåXüÐ�émåRí
���v{TÐ��émRí�Úz<��K��`c CK�êzhí��på`c måX�í}åP��hÌ�peeJ��Tí�D^TÐ�m¹Ì�peeJ�Â¾���åX�zfåHí�é�åGÚ

ÐHzGúÐ�ÊÐ|1�Òí}P�ïzRÐ�TÐ�émR��Ð é�GÚ�ëÌ�ïØmew�ëÌ�é°<�|XÌH�SízåK�nåc\<��S|Xiw�'Õ|å¶�øí
�~Xúm<�ém�aTÐ�zfH��X�øÎ�me^X�émR��D�Bm<��X�R�|Xiw�ìÚÐØ�NÎ�ðm^?ÐÚ�Ùm^X��<�z^G�Õ|�Q�

émR��ogHmQ�ÜmeTÐ�9�ÖÐ|!Ðí�'cS �<�xw|?��fHúÐ�z�K��e<�oXmK��f�'émåaQ�Ùmå^X��å<��z^åG�Êmå�Q��é�åGÚ�ëÎ
ÐHémR��SízK�Ð��c\=�ëÌ��S|Xiw��ðm^dåG�m0íÐzåw�ëÌ�zåw|w��åví�Ómå@Ð|?���åG��å<í�D[@��<�zgGÌ�é�aw

Ð é�G|Tí� oKmIíHÐ é�G|<��"í��ÊÐíØ�CK�Õ|^w�3í��@°G�{AiQH�Â¿��
Ð é�GÚ��X�zfH�5SHD[eTÐ��e<�Òí}P�'�g@�émaQ�n\AÌ��<���åX�Då`h�9�zåd7��SÊm?�zR�Ø�fgTÐ�O^X�mw

�ÒOK�ë�_c�w�ø��<m�ÉÌ�'�å<�z^åGí�Då[@��<�zgGÌí�Ùm^X��<�z^Gí�o�cIí�D<}TÐí�LKí�|dKí�|b<��<Ì��^Xí
�ÒØm�K�'ì�c�RmQ��� �v�ï{TÐ�pg�TÐ�Ð{v�ç�Q��X�ÒÚm�@��gcK�Ð�@|ImQ�� ������ÂÀ�

Ð é�GÚ��X�zfH��5SHBÐ�Òí}P��c\ZBÐ��e<�Òí}P��d�=�í��g�w|�'�å<� Ð zå�K��QmeBÐ��X��RÐ�X�mfgQ��T�ëmS
MSOBÐí�MaQmeBÐ��X��`R�X�|SÙ�zeK�.igG�5S�-Ì�Ð é�GÚ��X��eK� Ð Ú zfH�5SHçze#Ð�Òí}P'ëmSí

Ð é�GÚHÐ é�GÚ�mKzQ�Ø�f^TÐ�Ð�[ah�o]w|R��e<�ëÌ��_c<�zRH^Gí�Ùm^X��<��z^G��å<�zgåGÌí�ÒØm�K��<�z
�émaQ�D[@���feåg<í�meeg<�ï{TÐ�zf^TÐ�Ð�[ah�o]w|R��e<�ëÌ��e_c<�zR��hÎ�'måX�ëmåS�ëÎ�Ðí|]hmåQ�Ð��vÙmåQ�Ð�<Úmå@í
�ðma@��e_c<�'é�aTÐ�Ðí|fJmQ�ð°Im<�ëmS�ëkQ�'Ømå[KÌ�Ð�å�`=�ø��åQ|KÐ��å<�;�ë�åe�c=�ê°åb<�Ð�ådcb�Q�ðma@�ëmS�ëÎí
�Mdc�BÐ�'NÎ Ð�f�hÐ�5cQ�zf^TÐ�Ð�[ah�zR�ê�aTÐ�Ðíz?í�zGÌ��<�n^S�'ëÐ �feåg<�ëmåS�ï{åTÐ�zf^TÐí� Ð �vízHmeQ

��TÙ���R��gcK�Ð�hmS�mX�NÎ�Ð�^?|w�'|XúÐ����cw�ëÌ���R�'n\AÌ��<��g@�Ð�^g\w�øÌí�'n^S�émaQ��ðÐz<Ì�ìØ|h�ø�'zR
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ém�aTÐ�Ð{v�p^\R�5S���^\R±aT mfgc=���TÐí��\G�TÐ���ÉúÐ�M<�êmXÛ���å�w�Ùm^X��<�z^�<�n^S��Ríí��c^h�ém��'
D[@��<�zgGÌ�émaQ��Ê�b<��T�phÌ�mX� Ð ízK�mw�èzgG�n�=�'Ð ÊmåH�ëÎ��w|åR�MT�å�T�Ø�fgTÐ��<Ð�mw� Ðí�mXÌ

�medb@�CK�Ð{v�è|�?��X��gTÎ�D�eQ�èÚÐØ�|aK�9�èF=í�oX}feX�� �������ÂÁ��
o]w|R��e<�Òí}P��eK� Ð Ú zfHí��ëmåG|`TÐ��X�ëmS��hÌ�ïzRÐ�TÐ�|SÙí�'Ùmå^X��å<�z^åG�ÜíúÐ��åXí�émåaQ�'
odc�X��<�zd7í�D[@��<�zgGÌí�'ocýmh��<Ìí�'zwÛ��<�z^Gí�'émR��Då[@��å<�zgåGÌ��Xza=í������� Ð é�GÚ�Úm�Q

�émaQ��|�?�9�nc^>�oT}ed<���hÌ�5hÎ�ðmK�?�Ð�=�/���@��beZ@�ÖEh�ø� Ð ÊÐzKÌ�mw������� ���ÂÂ��
ømaQ�Ú{eBÐ��<�Ñm�"Ðí�ÒØm�K��<�z^G�Êm?í���åf`c@�ëmåbB�oå]w|R��åe<���R�pv|S�zR�ÜíúÐ�ëÎ� Ð é�G�Ú�mw

�Ùm^X��<�z^G�émaQ��DA �gQ�z@Ì�ÜíúÐ��X��v|S�mX�'Ð Ú Då["Ð��å<�zgåGÌ�êmaQ� Ð ìm�ÚÌ�°Q��v|S��dQ
��eK�'émaQ��ðÐÚÐØ�Ma�=�ø� Ð é�G�Úmw�mfgQ��f�R|Q�øÎ�ÜíúÐ�ÚíØ��X�'�`hÌ�øÎ� Ð �P|w�°Q���G��dQ������ÂÃ�

x�`TÐ�Òí}P��eK� Ð Ú zfH�5S��ïzRÐ�TÐ�émR�'é�aw��TÙ��S��ëí|dw�ÜmeTÐ��^?í±ëmg`G��<Ì��e^w±|X mX
�ø�Üm�^TÐ�é�agQ�È�zd7�'Då[@��å<�zgåGÌí�|åb<�-Ì�M<��ÊÐ�ZaTÐ���Rmh�CK�D�w�|X���@�5f>zå²��åví��'émåaQ

�Üm�^TÐ��Ð é�GÚ�Ð{vHÚmZhúÐí��w|?mfBÐ�mfgQ�ÊÐ�#Ð����g�S�9�ÂÄ��
���

Î���oå`gcA��åeK� Ð Ú �wzåZTÐ�|åb<�-Ì�Úmåg�AÐ�9�ðmgå�|Xí�ðmQåOX��ðmå`R�X��åeK� Ð Ú Då[@��<�zgGú�ëmS
Mdc�dcT�ìDP��X�oQ°#m<���ga@Ìí��'ézå!Ð�êzå�@Ðí��ÚÐ�å"Ð�émI�mXzeK��TÙí���^g<�NÎ�ÚØm<í�'�åX��åw|Q�îÌÚí

��eK� Ð Ú ÒØm�K��<�z^G��fGÌÚ�CKí�oQ°#m<��f�ga@Ì�ÚmZhúÐ��
çm�GÎ��<Ð�émR��Ð é�GÚ���R�mBíHKmåG��åe<�o`gaåG�9�ÒØmå�K��<�z^G�NÎ�ÚmZhúÐ��X��"Ð�Ð{v�Ûm�hÐ� Òz

�|åb<�-Ì�NÎ��w|?måfBÐ�oga<�Ûm�hÐí�odImQ�pg<�9� Ð zg�K��<�o�cIí�êÐ�^TÐ��<�D<}TÐí�nTmI�-Ì��<�LK�é}�KÐí
�|dKí�'�fHúÐ�z�K��e<�9�D[@��<�zgGÌ��f^X�Ûm�hÐ�Ã»�|åb<�-Ì�oå^g<�NÎ�âÚmåG��,��eK� Ð Ú zgGÌ�ëmSí

�mXmR�DY<��<�ë5^eTÐ��<Ì�z^G��<�DY<í��v�|ådK�5fa��Q�|b<�m<Ð�m^wm�gT�ëma���w�'ðmå^X�må^wm<��å>��wmå�Q'�å<Ð�zåeKí
�|dK���G�DY<�ëÐ�z^G��<Ðí�ÓmwÐí|TÐ��^<�9�çm�GÎ��

z^G��<�émR��z^G��<�DY<�ÜmeTÐ�éíÌ��wm�Q�Ã¼��
D>úÐ��<Ð�émR��émR�z^G�DXi=��X�ÕÚ}#Ð�nc\=�mXí�z^G��<�DY<��e^w��eÉ�mX�ÜíúÐ�ÓÌÚ�mBí��^�T��f[^<

��åbT�Ð�c^?�øí�ocg[`TÐ��T{<��bgcK��4�pTÐÛ�ø�Ò|X�ÕÚ}#Ð�mf�gTí��þT� Ðí�ðm�gah�ëmSí�D[@��<�zgGÌ��fgQí
� ðÐz<Ì� ðm�gZh�mfgQ�'må<Ì�ë�^wm�w�ÜmeTÐ���RÌí��gcK�Ð�^+Ì�mX�ÕÚ}#Ðí�z^G�CK��bhmQ�ì�^wm�Q�|b<�m<Ì�Ð�^wm�Q�Ð�X�aQ



Dåå[A�� <�zgGÌ��eK� Ð� Ú���Ä¾��
�

Ì¥]¼@�?�QW@H¸?�Ï¹���ÉË¸ÉÊ±���½lÊc'/2'&/3&�
0..5�

�

nhm?��S��X�|b<�Ã½��
���MSOBÐí�MaQmeBÐ��X� Ð ÊÐzKÐ��X�ogh5wÎ�oKm�Hí�ogT�\<��RÐ�X��eK� Ð Ú zgGú�ëmS�'CåK��=DP�CK�éz=

��w|bTÐ�é�G|cT�çØmZTÐ���@í��h5wÎ�Ò�Rí��wzTÐ�Ð é�GÚ��X�zgGÌ�zfHHéze!Ð�oXíØ�Òí}P�
ïzRÐ�TÐ�émR���T émR�x�ÉÌ�5cQ�cåG��åX�oå@Úm�TÐ��^eX�mX� Ð é�GÚ�mw�zgGÌ��åX��fåGÌ�ëmåS�zåaQ�ïØÐ�åTÐ�è

o�a^TÐÈ�émaQ���ågcTÐ��åcJÌ�ÐÙkQ�o�a^TÐ�9��^��h�Ð�TmR�È��<�Ð�d�vÐ�mXí�ë�aQmeBÐ�o@Úm�TÐ�ØÐÚÌ�ÐÙmX�ïÚz=Ì��g²�m<Ì�mw
���c@ÐÚ��X�¨�@|\w���@�mv���hí���c@ÐÚ�âm�hÌ�Ð�^\R��gcK�'Ð é�åGÚ�måw�zgåGÌ�émaQ�ÜmåeTÐ��åd�?Ð�zåaQ�

ï{åTÐí�p��@Ì�ëÎí��c�aw�ï{TÐ��v��=DYK��X��?|TÐ�ë�bgQ�Ð{)��v��ï{TÐ��?|TÐ���aw�ëÌ��\<���S�|dQ�Ð�T}hí
��)��eþ�eQ��"m<���^<�'pg�eTÐ�9�Ð�hmS�ëÎí��fGíÍ|<��g=Ë���@�ÖE=�°Q�Ã¾��

Ð��� çm�GÎ��<Ð�émR��Ð é�GÚ��a�GÐ�5cQHD[@��<�zgGÌ��gaT�ÚmGí�'�gcK��cGí�Ò��eTÐ�og��<�ìmg�Q�'émR��>��måw
� Ð ��h�'Ò|beX�oKmG�9�p@Ú�zaT� Ðí�'måfc�X�9�Öí|=�peS�mX��Ð é�åGÚ��åT�émåaQH�émåR�måX��å_c<�måX�íÌ

�émR�È��b�@mÉ��émR�È� Ð é�GÚ�mw�n@mÉ�ïÌí��-Ì �<� Ð z�K��émR��NÎ �å?Ú��ëÎ��åhÌ��KÛ�émR�È�émR��mXí
�éÙúÐ�mfeX�}KúÐ��?|�gT�oewzBÐ�'pþH�ëÎ�mfeX��?| Ðí� Ð é�G�Ú�mw�phiQ�émR�'}w}^TÐ�phÌí��gT{TÐ� Ðí��ví

�émR��>��Ð é�GÚ�mw���< �QÚÌ�'ì�?��gT�Û|#Ð��T�ë�d]egT��X�R�ëÎí��<� Ð mhÊm?�zaT� Ð �Q�'hkQ�zR��hÎ�îDT��
Ð é�GÚ��YX��>�ðmbcX����cGH�f�hÙË���@��TÙ��fX�w�ÚzÉí�x�ÉÌ���@��f�cgTí���XÌ���@��fX�w�ÜmeTm<

�~dYTÐ�'ðmXmgh�Ð�^R�Q�ßÚúÐ�~X�Ðíz?í�ëÌ�Ð���cw��cQ�ÜmeTm<�é}h��>�'Ð é�åGÚ��å^Q�5åhÎíH�_åYgT��åTÙ
� Ð z�K�qwz@��X�~Xúm<�ëmS�ï{TÐ�qwz"Ð��K�ÜmeTÐ�-Ì��<�Ã¿��

��� ïzRÐ�TÐ�êmXüÐ�émR��|`^?��<�zgd"Ð�z�K��e>z�Q�ÃÀ�ëmXíÚ���<Ð��K�ÃÁ�xTmåÉ��<�zd7�í�ÃÂ��å<��åÉmK��åK
�ÒØm�R��<�|dK�ÃÃ�ømR��Ð é�GÚ�oRmh�ÓzaQíH�ÊÐ�ZaTÐ���?í��S�9�m¹��c\w�ë�dc�BÐ��^�Q��<üÐ�M<��X

�zwÛ�émaQ�pgZcTÐ��<�ÚmZhúÐ��X��ê�R�oaQÚ�9��ví�ðmaQmeX�ëmSí�'oX°G��<�odcGí��Rí��<�O<��<�Øm�K��feX
��Rí��<Ð�'émaQ�D[@��<�zgGÌí��Ð�TmR�È��?í��S�9�Êøjv�nv{w��wÌ��Ð é�åGÚ�oRmh�ë��c\wHpcå��zåR

�émR��Ð�TmaQ��gcK��TÙ�ê�aTÐ�|bhiQ�È����Rmh�ëmbd<� Ð ìE¶�°QÌ��Ð ízK�mw� Ð �c=mR�'paQmh�'zgåGÌ��gcK���RÌ��>
�émaQ�D[@��<��Ð é�GÚ��QÐ�w�mX�ïÚØÌ�ø�¨Ì�ø�T� ÐíH�åcQ� Ð ízK�mw�xX|Tm<��g�gZA�Ó{`hú��TÙ��X

�È���`h�9�Ð{ví�me^X�p?|A�
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mghzTÐ�ß|K��X�ncIú�p?|A�émR�'oåRmeTÐ�ëiH��X��]Ki<�mhE�gT�ðÐzd7�ëÎ�ï|d^Tí�'Ê5å�TÐ�|åXÌ��åK�måhE¶�' ðm^g+��<�Ð�^R�Q�'Ð�TmRí��ðÐz<Ì��g�G��eX�ë�bw�ø� Ðí�'ðÐz<Ì��J�èmwÎí�mec]w�øí�'me���É�mX���`h�9�mX�medcK��Tí
�Úm¹��X�oKmG�'�< Ð�^aw�ëÌ��feX�ðmX}feX�ðm<Úmv�n>í��>�'�Km�X�Ðí{�hí�'Ð é�G|T�zd^QH�åX�ðÐÚÐ|åQ��å^X�~c�Q

�<m�ÉÌ��< ðÐÙ�^�X�'Ð é�GÚ�Êm?�zRíHÊ5�TÐ��X�émR�mX�EA�'Ð é�åGÚ�émåaQH�åååååååd�w��QmåeBÐí��ëÎ
Ð é�GÚ�oRmh�pcJ�ëÌ�pdH�MaQmeBÐ��X�ð°?ÚHémRí���]Ki<�mhE¶�ðÐzd7�ëÎ�ï|d^cQ�È�m¹mbd<� Ð ìE¶�øÌ

�oRmeTÐ�ëiH��X��Nm^=� Ð øÎ�ng_TÐ��c^w�øí�'ëÎí�m¹mbd<�¨EAÌ�zR� Ð'�åc^=�zåR��bc<måaX�n^YTÐ�Ð{v�9�m¹Îí
� Ð é�GÚ�émR�qg@��X�m)�Ð�=iQ�Ð��v{Q�mvzdK�ÐízdKmQ�Ò|�Y<�mfXmXÛH�ÃÄ�

���Ð é�GÚ��X��eK� Ð Ú D[@��<�zgGÌ�zfHíHSOBÐ��X�âm�H��R�X��T�ëmSí��og�wz"Ð�Òí}P�M�
ïzRÐ�TÐ�êmXüÐ�émR��émaQ�D[@��<�zgGÌ��cb=í���T me?|A�mB�zdZ=�ëÌ�î|h� Ð é�GÚ�mw�'ìmåec=mR�mhzåÉ��ådQ�'

Ð é�GÚ�émaQH�ðÐÚ5K�me?|A�5hÎ�z@Ì�ém�aT�Õ|�h�3�mhÎ�Ä»��
ïzRÐ�TÐ�émR��ÒEG�-Ì��<Ì��e>z�Q�Ä¼�çm�GÎ��K�Ä½�Ð z�K��<�'Òí|Q�-Ì��K�Ä¾�í|dK��<�zRÐí��K�Ä¿�émåR��

Ð é�GÚ�zd7�øÎ�n�b=�ø�ømRí�mvmb�XiQ�n=mbTÐ�zg<�{AË�ÒØm�K��<�z^Gí�D[@��<Ð�zgGÌ�NÎ�|]h��X��e>z@
�meeg<��g�TmQ�øÎí�ÄÀ��

ó��|å�@��å<Ð��Qm"Ð�émR��X°GÎ�êza=��PÚ�owÐí|TÐ�9�McaBÐ��X�D[@��<�zgGÌ�ëmS��åTM�g�åZTÐ�9�qåwØm@Ì��
�m©DPí�ÄÁ���feK� Ð Ú oYýmKí��TmX��<�~hÌí�ïÚ�z#Ð�zg^G��<Ìí��TmX��<�n^S��eK�îíÚ�ÄÂ��

�� �¼���TmX��<�~hÌ��K���g�É�9�ïÚm��TÐ��?|AÌ�mX�'D[@��<�zgGÌ��K��émåR�ÚmåZhúÐ��åX�ð°å?Ú�ëÌ��måw
cd^�GÐ�5S��ecd^��=�øÌ� Ð é�GÚ�émR�È�ðmh°Q�p��Ò|å>Ì�ïzå^<�ë�ac�G�ÄÃ�CåK�¨�åac=��å�@�ÐíEåÉmQ

�ß�"Ð���ÄÄ�

�½��émR�D[@��<�zgGÌ��K���g�É�9�ïÚm��TÐ��?|AÌ�mX��Ò|a�TÐ�ÒÚ�G��gcTÐ��X�Ì|aw��v�5eg<������yTÐ�
�eK� Ð Ú �=mXÐ|S�|SÙ�zeK�qwz"Ð�rw| ��G�zRí�

�¾��êmXüÐ��?|AÌ�mX��TÙ��Xí�émR�zTmA���<�oX|bK��K��eeG�9��ým�eTÐ��ëÌ è5åG��<�D[@��<�zgGÌ��e>z@
�mvÐFåHÐ�5å<�mv{AÌ�ÊmH�ëkQ��f�BÐ�DP��?|TÐ�zw�9�mvz?í�ÐÙÎ��hÌ�lR�� Ð é�GÚ�'�RÚmåG��å�=Ð�ÊmåH�ëÎí

�|dKí�|b<��<Ì��T{<�lRí�oX|bK�¨EAÌ�zaTí�rw|?��<Ð��K�çÐÛ|TÐ�z�K��w|I��X�ìØmeGk<�çmG��>��å<
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�gTÎ�n�S�ëÐí|X�ëÌí�oX5gTÐ�CK�ð°XmK�ëmS��hÌ�ìEAÌ�o>Úm@��e<�z@Ì��>�ïÚmZhúÐ�D[@��<�zgGÌ�ëÌ�zTmA
�;Î�ëÐí|åX��T{å<�nå�S��å>�mvzå?í�qåg@�må)��@Ì��fQ�oR���eX�ç���?Ú�5wÌ�ëÌ��gTÎ�n�S�owím^X�ëÌ

��eTÐ�ëÌ�ëÐí|X�NÎ�p��bQHëkåQ�mvzgåG��Då¶��f�åX�DP�mfR��ï{TÐ��X�mfKm�<Ð�ï{TÐ�ëmS�ÐÙÎ��hi<�lR
�ë5�åKí�|ådKí�|b<��<Ì��T{<�lR��>��RÚmG���=Ð�ÊmH�ëÎí�mfed�<��eX�ç��ï{TÐ�{AÌ�ÊmH�'ëÐí|åX�qå^�Q

�pågTí�5gåQ�å RÌ��ebTí�LK�ëmg[a=�zgGÌ�øí�phÌ�p�T��hÎ�ëÐí|X�NÎ�owím^X�n�Sí�owím^X�NÎ�-m�b<
Kowím^X�Ñm�b<�ëÐí|X�q^�Q��<��=|XÌ�mB�{`hiQ�5bgc�'owím^X�émR�5<�pgTí�mX��<� RÌ�ø�pcaQ�¼»»��

�¿���=mwí|X��Xí���eeG�9�ØíÐØ��<Ì��?|AÌ�mX�'émR�ÚmZhúÐ��X��?Ú�D[@��<�zgGÌ��K��ê�aTÐ�Ôz²��v�5eg<
�ÖÐ}X��gQ�ëmSí�'��eTÐ��e^\Q��fb�[w�5eg<H�=¢mA�9�¼»¼�^<�Ø��'émaQ� �¨EÉÌ��¼»½�E\ÉÐ�émaQ�'émR��

��eTÐ��Q|Q��gdR�CK�~gTí�ðmZgdR��gcK�ëÎH�e[�@mQ��ZgdR��K�'��YS���aw��^?í�¼»¾�émåR��5åhÎ
� Ð é�GÚ�mw�Ð{v�ÓØÚÌ�¼»¿��

�À��émR��fXjw�ëmS��hÌ�D[@��<�zgGÌ��K��eeG�9�ìØmeGk<�ØíÐØ��<Ì�Õ|AÌ��Ð é�GÚ�Êm�QH�^w�Ð�TmåaQ�ìØ
�émaQ��w|X�meXmXÎ�ëÎ� Ð é�GÚ�mw�� ��ðÐØ�å^R�Ð�cZQ�ðÐzKmR�CÉ�ÐÙÎ��ØíÐØ��å<Ì�émåR��~gåT�qwzå"Ð�Ð{åv

��Z�d<�¼»À��
�Á�±émåR�D[@��<�zgGÌ��K�îEbTÐ��eeG�9�ìØmeGk<��ým�eTÐ�êmXüÐ�Õ|AÌ��Ð é�åGÚ�émåRH� ��ÚmåZhúÐ

� |S�'���gKí�¼»Á�awí�ëí|�bgG�ÜmeTmQ�ë�c�'�fþg�X��K�ÐÛím í �fe�7��X�Ð�c�RmQ���¼»Â��
�Â�±émR�D[@��<�zgGÌ��K��eeG�9�o?mX��<Ð�Õ|AÌ��Ð é�GÚ�émR���åX�Ðjå��=í��e_TÐ�ëm�TÌ��X�Ðj��=�ø

��<üÐ�ëm�TÌ� �zýÐí}TÐ�9�émR��ìDåP��TmåA�zåRí��å�gTz=í�ÒiåIÚÌ��å<�Õmå�@��^å[T��g^å��ìØmeGÎ�'
Ð z�K��K�á�`�BÐí�ÊÐETÐ��K�CgT�-Ì��<��1|T���¼»Ã��

�Ã�±émåR�D[@��<�zgGÌ��K�ìze�X�9�z1Ì�Õ|AÌ��Ð é�åGÚ��ëÎHémåR� � ��øí��å<üÐ�ê�å"��åX�Ðjå��=
��e_TÐ�ê�"��X�Ðj��=�'�<üÐ�èÚm�X�9�Ð�cZ=�øí��e_TÐ��<Ð|X�9�Ð�cÉí���¼»Ä��

�Ä�±Ð �K�D[@��<�zgGÌ��K�ðm[wÌ�ìze�X�9�Õ|AÌí��eTHémR��<üÐ�ëm�TÌ��K��þG��hÌ�� ��m¹m�TÌ��X�Ðj��=
�émR��e_TÐ�ëm�TÌ��K��þGí��m¹m�TÌ��X�Ðj��=�ø���¼¼»��

�¼»�±pTmR�mfeK� Ð Ú oYýmK��K�ìze�X�9�z1Ì�Õ|AÌ��ëmåSí�o`gc"Ð�ï{<�mega�cQ�Ò|dK�íÌ�r@��X�meX�zR
��fgcvÌ�Ð�ac=�ÚmZhúÐ��X�ë5cP�'zgGÌ�Ð�ac�Q��b�w��^?í��ea�Q��=Ì|XÐ��T�Ð�^eQ�D[@��<�'pTmR���T pcaQ

��T� Ð |`P�'Ð é�GÚ��n@mÉ�phÌHÒÌ|åXÐ�CåK��b�=��T�mX�êzaTÐí�oa<m�TÐ��X��T�í���åK��åYbQ
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émRí��GÌÚ��émR�mX� Ð é�GÚ��T�émR�zRí�Ùm^X��<�z^G�z^<�z@Ì�CK��b<Ì�øÌ��a@�ï|d^T�pRzÉ��pTmR
����T�pcR��R mXÐ é�GÚ��T�émHémR��Ùm^X��<�z^G�ÒmQ�T�Ý|^TÐ�}�vÐ�zaT�'pTmR��Må<í��eg<�D�w��ví

Ð é�GÚH��¼¼¼�

�¼¼�±émR��g`H��<Ð��K�ìze�X�9�L^w��<Ì�Õ|AÌ��émR�ðm�g�I�ëmSí��ç|åK��åT�på^\aQ�Då[@��<�zgGÌ�¨mKØ
Êm�eTÐ�'émR�M�wz�<��e>z�Q���X�R��X�M�g<��vÌ�¨m=Ì��Ì|`J��X�pg<��v�'oåwím^X��åe<��åX�påg<��vÌí�'
Ð�TmaQ��Ð é�GÚ��cSHmeT���aw�'meg\^w�íÌ�'Ð{v��X�ðÐ��h�íÌ�'émaQ���dcbQ�� ��påg<��vÌ��bT���RÌ��^h

�ðÐ|\H��feX�'�fgcK�mhzK�megcK� Ð ØmK�ëkQ�� �� Ð é�GÚ�mw� ðÐDA� Ð èÐ}?�pcR�émR�'émR��Ð �SÐ}å?���hÌí
�ðÐDA�EÉ o`KÌ�øÎ��b�dcK�mX��bhkQ� �émR��Ð é�GÚ�p^dGíHé�aw��ïzå^<�Ò|å>Ì�ë�ac�åG��bhÎ��

|dK�ëmS�5cQ�ÜmeTÐ�M<�ð°c@���R�Ñm\#Ð��<'oc�<�mfeX�;Î�q^�Q�'m*|_Z�GmQ�'Me>Ð�mfghm\KiQ�'måhÌ�meg�Q
�LÉÌ�'måv|ª��åc"Ð��åc=��X�oc@��gcK��w|R��X�ÑmH�-�|X�ÙÎ�'|S{åQÐ é�åGÚ�é�åR�ÓH� ���åbhÎ

�ïz^<�Ò|>Ì�ë�ac�G��pcaQ���T�GÚí� Ð çzÉ�'ìEAiQ�|dK�NÎ��?Ú��c\hmQ'LÉÌ�mhÌí�Êm�Q'émaQ���É
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Òzg`BÐ��d!Ð�

�T{Q� ðmg`h�íÌ� ðm=m�>Î�;øzTÐí�-Ð|KúÐ�ìD>i=í��Xm^TÐ�og[R�9�æ°#Ð� óÚ5P�ß��h�ëÌ�Ð{v�me��<�9�zw|h�øí
�cým�Xí��QÐ|IÌ�MQ���X�ðm�wz@í� ð5wzR�Ê5c^TÐ����<�zR��a��X�â���X�

�gTÎ�æz¹�ï{TÐ�5¬hõÎ óíØ�f^BÐ�ëÌ�ÙÎ�ÅØz^�TÐ�zeK�é�d^BÐí��Xm^TÐ�mwm[R��X�î|AôÌ òog[R��ga q��TÐ�Ð{v�9
�émagQ�ºð°^Q�ëmS�ÐÙÎ� ðmwz^=í� ðmXí}T��Xm^TÐ�o^g�I�n��<�|�SÌ�íÌ�z@Ðí�é�d^X��T�ë�bw�z@Ð�TÐ��Xm^TÐ�9�CK

ém�BÐ��g�G��ô�óe<Ð� ô�?|TÐ�îÌÚí�ºÜÚzBÐ� ônTm\TÐ� óê|SÌí�º ônTm\TÐ�êmR�ðmBmK��|>jw�z@Ðí��XmK�Óø�d^dcT�ë�bgQ
-|^TÐ���eTÐ�zKÐ�R�9�Ú|aBÐ��ÉúÐ��v�Ð{ví�oTøØí�ðm<Ð|KÎ�mfgQ�

�gQ� ñê°S�ë�bw�ëi<��TÙí�ºØ�f^BÐ��ÉúÐ��K�Õ|¶�mX�-|^TÐ�ê°bTÐ�9�Êm?�zaQ�zKÐ�aTÐ�ì{v��X� ðÊme��GÐíÒz@Ðí�of�<�5fgQ��d^cT�xTmÉ�z@Ðí��XmK�5f^X�ëø�d^X���d^TÐ��K��Xm^TÐ� ó�ó_HÌ�zR�MT�d^BÐ�z@Ì�ë�bwí
|AùÐ�é�d^BÐ�9��

��X��öëkQ�º ôìm<Ì� ôpX|SÌ� ðÐzwÛ�ðÐzwÛ�í�ôìm<Ì��^`cT�ëø�d^X�ê|SÌ�CK ðm�Zh�5fgQ��d^cT�xTmÉ��ví�º
"Ð��v�mXí�È5feX��<�é�^`BÐ��v��dQ�º|AùÐ��K�5feX�z@Ð�<��_�HÐ�zR��^`TÐ� ö�bT�ºogT�^`BÐ�ÈoTm"Ð�ì{v�9��b

È|AùÐ�é�d^BÐ�9��Xm^TÐ� �v��Xí� �ëÐ�eK� �gcK� Ð�acIÌ� öï��h�Ñm<�9�ë�w��eTÐ� �eK�ngª� ñâ���X� Ð{v�ëÎ��
�é�d^BÐ��K��Xm^TÐ�ém_�HÐ�Ð{v�meK���X�9�q��TÐ��K��c�¶�q�<��ví�º�

K �Sí�|�SÌ�íÌ� òé�d^Xí�º|�SÌ�íÌ�McXmK�CK�ï��²�-|K�ê°S�ém_�HøÐ��<mawí��S�9��d^cT� ñxTmÉ��Xm
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Óø�d^BÐ��c=��X�Ú|aBÐ��d^TÐ�9�ðm<Ùm í m*ø�d^X�9��XÐ�^TÐ�M<�ðmKÛme=�Ôz²�m,�ºÓø�d^BÐ��X�z@Ðí�
ÈÓm�c\�X��X��XmK��bT�ÐÙmXí�È�d^TÐ�9�ÑÙm��TÐ�Ð{v� ôogTmbHÎ��́ ó ô �gSí�ºâÛme�TÐ�Ð{v�ìm �b"Ð��v�5Q

FBÐ�ogTøzTÐ�Úm>ùÐ��v�mXíÈogTmZ=õüÐ�Óm<m\#Ð��X��deTÐ�Ð{v���X�CK�o�=�
â���BÐ�nhÐ�!��Xm?�ÊÐ|a�GÐí�x�Ðí��gZ`�<�mev�me��<��eK�ngª�mX�Ð{v��

Ñm\#Ð�9�;øzTÐ�|>úÐ�|f]ôgGí�mfgQ�ow�_cTÐ�ÊÐÚùÐí�ow��eTÐ�nvÐ{BÐ�x��gG�Ú�XúÐ�ì{v�9�q��TÐ�ëÎ
og<|^TÐ�ngTmGúÐ�â�e=�é°A��X��Ð Û}^�gGí� Ð ê°S�9�ØÚí�m,�Ñ|^TÐ�ê°b<�nvÐ{Xí�ÊÐÚË��X��gQ� mXí�q��T

�zd7��g�h�ê°Sí�ºzg�BÐU�v|^Hí�Ñ|^TÐ�|�hí�º�
¼�âÛme�TÐ��w|^=�
Ì�o_cTÐ�9�ìme^X�Nm^=�émR�ºÑÙm��TÐ��é�åG|TÐí� Ð NÎ�ìíØ|åQ� òÊ �9���KÛmåe=�ëkQ�Êmå�eTÐ��ÀÄ��âÛmåe�TÐí

�K�5)�E^wí�oKÛmeBmS�Nm^=��T�R��eXí�ºoTØm�BÐí��Ém��TÐ���b²Ú�nv{=í�Ð�cY`�Q�Ð�KÛme=�øí�émå`húÐ��¿Á�º
émawí��Ð�dZ�AÐ�ÐÙÎ�ê�aTÐ�âÛme=�

Nm^=�émR�ºÑÙm��TÐ�NÎ�ïØjw�ï{TÐ��Im^�TÐí�éíme�TÐ��e^X�âÛme�TÐ�9í��ðmåGiS�måfgQ�ë�KÛmåe�w�Ú�å\TÐ��½¾�ïÌ��
�4�R��eXí�ºë�Tíme�w��Ð Ð�KÛme=ïÌ º�g#��9 mvme^Xí�º¨m^BÐí�ëmgKúÐ�9�o<Ùm�BÐ�oKÛmeBÐí�ºëme^TÐ�mv�GÚmQ�âÛme=

ë5Z#Ð��gQ�âÛme�w�5gQ�r�"Ð�9� ño<Ùm6�oX�Z#Ð¼�
Ñ�Ö°\ÉøÐ�9�ìme^X�êzåa�BÐ��åX��̄åS�ë�åbwí�º|�SiQ�é�d^X�|Ai�wí�º|�SiQ�ë°XmK�ºê°bTÐ�9�êza�w�ëÌ

|Ai�BÐ��X��bT�ðm�TmI��d^TÐí��e^BÐ�of?��X½�
½�âÛme�TÐ�xg��=�
Ì�Nm^=� Ð émR��ðÐ|\R��gcK�ã|QôÌ ¨�=Ë��fbTÐ��ÄÁ��

Ñ�émRíX��óMõ>ó°ó> óí ðm>ó°ó> òÒó° óÉ «�ôS ó�÷c óA óëí ô «E óbô= óí óëí ôz ód ÷ ó óí óë��¬� ó�ô=�¾
Õ�|KmYTÐ�émRí�óc óQ ÷� õf ÷? ó�õ< ÷è õÚ ÷ØôÌ ÷� óc óQ ôp�óc óI�õeó�÷gõnõým óG óz÷e õK î óz¬eTÐ� õ� ÷<óÌ ÷ ó3 óí ôÓ ÷z ó̂ óR Ø�émawí��nTm\TÐ� ôpX|SÌí� ó~óc ó?í�ºðÐzwÛ� ôpX|SÌí� ôpwÌÚí�ºèÐ�AÌ� óz ó̂ óR óí óêm óR�

.ùÐ���eTÐ�CK� ÷Ó|Ai=� òÓø�d^Xí� ÷pXza=� ó�XÐ�K�Þ�ZeTÐ�ì{v�9�î|=�phiQ�
Ì�ë°Xm^TÐ�êza=�oghË|aTÐ�owùÐ��`Q�¨�=Ë�í�ã|QÌ�é�d^BÐ�|Ai=í�º�ðÐ|\õR�ëÌ z^<��<�ðø�^`X���c\w�m©°Sí

�cKmQ�5feX�z@Ðí��S�:��GÐ�
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Ñ��XÐ�^TÐ�pXza=�qwz"Ð�9í�óë� ô�¬� ó�ô=�í�óëí ôz ód ÷ ó�í�óëí «E óbô=�ëø�åd^BÐ�|Aiå=í�ó�å÷c óA�æ|åJ
í ºëmXÛ�M>°>í�ðm>°>�X �XmK��Sí�º�c\BÐ�é�^`BÐ��K�nýmh�ØzK�:��åGÐ�ëÌ�zå^<�MT�åd^BÐ��w{v�nc\w�mfe

�cKmQ�mfeX�z@Ðí��S�
Õ��XÐ�^TÐ�pXza=�pg�TÐ�9í���p�cI�í�èÚØÌ�í��<Ì�ëø�d^BÐ�|Ai=í�îzeTÐ�í º�<�é�^`X�zåeK�

�cKmQ��XmK��S�{AÌ�ëÌ�z^<�5f�c\w�mfeX��XmK��Sí�ºëmbX�æ|J�
Ø�oc�XúÐ�9í��©z^<�ë°XmK��gQ�mfeX�éíúÐ�z¨m�TÐ�ém�BÐ�9í�º5feX�z@Ðí��bT�ð°KmQ�ë�bw�ëú�xTmÉ�é�d^X�m

�éíúÐ��bT�ðm[wÌ�ìm�cI�qTm�TÐ�9í�º�<�ðø�^`X� óé�d^BÐ�m�cI�zRí��T{S�~c?�¨m�TÐí�ºð°KmQ���c\w�pX|SÌ�
�<�ðø�^`X���c\w�

¾�âÛme�TÐ�Ê5GÌ�
ngSFTÐ��X��deTÐ�Ð{v�ogd�=�9�Mw��eTÐ� ôÓÐÚm�K�ÓØz^=�ví�âÛme�cT�o`c�8��wímeK��*m`eZX�9�Ð�^�íí�º�

�âÛme�TÐ�Ñm<�í º�w|�SúÐ�zeK�ogd�=��ví�|AùÐ�CK�m©z@Ì�æ�\^BÐ�Mc^`TÐ�Ñm<�9�Úm�AúÐ�ØEåBÐ�zeK¿º
í��d^TÐ�9�âÛme�TÐ�í º�TmX��<Ð�zeK��d^TÐ�Ñm<�í ºêmYv��<Ð�zeK�Mc^`TÐ�é5KÎ�í º�åX|4Ð�zeK�Ñmå<

�McKm`TÐ|åAùÐ��å^`w�mX���X���@mZ<�5feX�z@Ðí��S��^`w��w{TÐ�MT�^`BÐí�ºÚ�`åZK��å<Ðí��?må?}TÐ�zåeK
í�é5KúÐ�Ñm<��vDP�zeKÀâÛmåe=�og[aTÐ�ëú�¨m�TÐí�éíúÐ�mfRØÌ��bTí�ºmfgQ�o@mYX�ø�o<Úma�X�ÓÐÚm�K��ví�º

Zw�øí�âÛme�TÐ�CK��b@��fQ�ém©úÐí�é5KúÐ�mXÌ�º�XÐ�^TÐ�M<�ÑÙm í��Q|^X�z^<�öøÎ�ÊUTÐ�CK��b"Ð�x�
¿�âÛme�TÐ�âÐ�hÌ�

ëÌ��åbdw��åXÐ�^TÐ�âÛmåe=�ëú�é�åd^BÐ�Øzå^=�àFåYw�øí�ºmfeg<�âÛme�TÐ��Z�gT��XÐ�^TÐ�Øz^=�âÛme�TÐ�9��ÉúÐ
.iw�5S�ÒØz^�X�âÐ�hÌí�Ú�É�âÛme�ccQ�Ð{v�CKí�ºðm[wÌ�é�d^BÐ�Øz^�w�zR��bT�ºz@Ðí�é�d^X�9��a��wÁ�

Ì�e=Nm^=��T�R���X�ºz@Ðí�é�d^X�9�McXmK�âÛm��ðÐ|\R��gcK�ã|QÌ�¨�=Ë��fbTÐ��ÄÁ��ë°Xmåååå^TÐ���¨�åååå=Ë�
í�ã|QÌ�é�d^BÐí�º�ðÐ|\R��
Ñ���X�ºz@Ðí�é�d^X�9�McXmK��X�|�SÌ�âÛme=����gvÐ|<Î�CK�p1|=í�pSÚm<í�pgcÉ�5S��

�XÐ�^TÐ���pgcÉ�í�pSÚm<�í�p1|=�é�d^BÐí�º�CK�gvÐ|<Î���
|KmYTÐ�é�R���Xí��

ð°õým óI õ�÷̂ ô= ÷ ó3 óí ÷� ó�÷� ó= ÷� óc óQ óp÷cþ ôGôz÷ ó1 óø óí ó�÷g óc óK ñê óÙóø óëm¬g õ� óQÂ

�XÐ�^TÐ����þG�í����=�í��\^=�é�d^BÐí�º�ð°ýmI��
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Õ��4�R���X�ºé�d^X��X�|�SÌ�9�McXmK�âÛme=���9 óêm^\TÐ� ô� ô?|TÐ� ó� óSÌí� óyó�IÚÐzTÐ��
�XÐ�^TÐ���y�I�í��SÌ�Óø�d^BÐí�º����?|TÐ�í�êm^\TÐ�í�ÚÐzTÐ�9��

Ø��T�R���X�ºé�d^X��X�|�SÌ�9�McXmK��X�|�SÌ�âÛme=U��ðmå>°>�òÒ°É��S��cA�ëíEb=í� óëí ôz ód ÷ ó óí óë� ô�«� ó�ô= M>°>í��
À�ôoK õÛme�BÐ��XÐ�^TÐ�âÐ�hÌ�

âÛme�TÐ��gQ�ë�bw�ï{TÐ��Xm^TÐ.ùÐ���eTÐ�CK�ðma�YX� ð5GÐ�íÌ��^Q��GÐ�íÌ�ðmQV�X�ð°^Q�ë�bwÃ�
Ì�Nm^=��T�aS�ºoQV�BÐ�ém^QúÐ��X��XÐ�^TÐ�ë�b=�ëÌ��ðÐ|\R��gcK�ã|QÌ�¨�=Ë��gcUÐ��ÄÁ���

Ñ��T�aS�ºém^QúÐ�Ê5GÌ��X��XÐ�^TÐ�ë�b=�ëÌ���åe^d<��å^Q��åGÐ�ÓmåfgfQ�ºðÐzåwÛ��gcKí�Ómfgv�ózå ô̂ ó<�º
í��gcK��e^d<�|XÌ��^Q��GÐ�÷ê}TÎ�í º�zwÛ��< ðø�^`X�¨m�cTí�ð°KmQ�éí±T�Ñ�c\X�
Õ��4�aS�ºém^QúÐ�ÚØmZX�� õX �XÐ�^TÐ�ë�b=�ëÌ��ëÐÚzZX�oKm\TÐí�n"mQ�º óÙm�GúÐ� ó�õ� óKmIí� ó�ö� ô@ �X� ôp��K

5feX�z@Ðí��bT��<�ðø�^`X�ë�bgT�Ùm�GúÐ�9�mKÛme=Ä�
Ø�BÐ �X��XÐ�^TÐ�ë�b=�ëÌ|KmYTÐ�é�aS�º�c^Q��dK��d^w�ï{TÐ��Km`TÐ��GmS�Óma�Y��

ô� ó= ÷| ó?óÌ ÷� óX ðmgõe ÷_ ôX ðm�gõ_ ôX óÓ ÷z õf ôKóø õj óX õè óÊmóeõQ ¬øõÎ ÷{õ ¬ óÌ ÷� óc óQ¼»�
ë°Xm^TmQ�ðm�g_ ôX�í�ðmge ÷_ ôX�nc\w�5feX�z@Ðí��Sí�º�^`TÐ��dK�ë°d^w��KmQ�5GÐ�÷� óX�ï{åTÐ��åe^d<���TÐ
�ðø�^`X�<�

åv�|KmYTÐ�é�aS�º�c^Q��dK��d^w�ï{TÐ�é�^`BÐ��GmS�Óma�YBÐ��X��XÐ�^TÐ�ë�b=�ëÌ�
ô� ódw õ} óK ¬: ó� óQ ò�w óØ ïõÙ �́ ôS ólóRm óf ôdw õ| óP �¬e ó̂ ôX ñé�ô\÷ ó, ôÒ ¬} óK óí¼¼�

ë°Xm^TmQ�é�\,�í��¬e ó̂ ôX�måKÛme=í�ºé�åf�dcT��e�BÐ��^`TÐ��dK�ë°d^w�é�^`X�5GÐ�m©í�9�måf ôdw|P�
5feX��bT� ò�KmQ� ónýmh�ë�bgT¼½�

í��4�aS�ºof�YBÐ�o`ZTmS�Óma�YBÐ��X��XÐ�^TÐ�ë�b=�ëÌ��È ñzw óÛ ñ�gõ]óh óí ñ�gõ ó+óÌ�
ð°KmQ�ðÐzwÛ�ëm�c\w�of�YX�o`É�m©°Sí�ë°XmK� ñ�g]hí��gd�Q�

Û��4�R�9��[`�TÐ��GmS�Óma�YBÐ��X��XÐ�^TÐ�ë�b=�ëÌ��¬eTÐ� ô�ó� ÷�óÌñz ÷w óÛ õ� ÷c õ̂ ÷cõT � ôf ô̂ ó ÷+óÌí� õÜm�
mKÛme=�zRí��^`TÐ��dK�ë°d^w��g[`=�5GÐ��+Ìí����mQ�zwÛ�5feX�z@Ðí��bT�ð°KmQ�ë�bgT�

Ö�Nm^=��T�aS�ºÊ5GúÐí�ém^QúÐ��X�oK�e�X��XÐ�^TÐ�ë�b=�ëÌ��og<m�S�ÐíÍ|RÐ�êÍmv�oRm"Ð��¼Ä��
�ví��^Q��GÐ�éíúÐ��Xm^TmQ�êÍmv¼¾�d<�åví�|åXÌ��å^Q�¨m�TÐ��Xm^TÐí�ºÐí{A��e^�ÐíÊ|åRÐ��ågQ�âÛmåe�BÐí�º
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�og<m�S��< ðø�^`X���c\w�5feX�z@Ðí��Sí�
à�|KmYTÐ�é�aS�ÚzZXí��^Q��X�oK�e�X��XÐ�^TÐ�ë�b=�ëÌ�

�õe ¬hóÌ õÒ óDõ_ôBÐ� óNíôÌ ÷p ódõc óK ÷z óaóTm ó̂ ód ÷� õX õÑ ÷ ¬�TÐ� ÷� óK ÷� ôb÷hóÌ ÷� óc óQ ôpg õaóT¼¿

Q�ví� òßmX��^Q�éíúÐ��Xm^Tm�ó� õaóT��åví��å^`TÐ��dK��XmK�ÚzZX�¨m�TÐ��Xm^TÐí�Ñå�TÐ�måKÛme=�zåRí
��ví�ðÐz@Ðí�ðø�d^X�m ó̂ ód ÷� õX�5feX�z@Ðí��bT��<�ðø�^`X�ë�bgT�

Á�oKÛme�BÐ��XÐ�^TÐ�àí��
öøÎí�mfeg<�âÛme�TÐ��a àí��|Q�=��X�z<ø��XÐ�^TÐ�M<�âÛme�TÐ��a��w���@��v àíOTÐí�âÛme�TÐ��a��w�°Q� éíúÐ�àOTÐ�

�XÐ�K�èmev�ëkQ�Ð{v�CKí�ºzvÐ�Hí�oc�XÌ��X� ¬|X�5S��d^TÐ�9��^`Tm<�ðmfg�H� ð5GÐ�íÌ�ðmQV�X�ð°^Q��Km`TÐ�ë�bw�ëÌ
.ùÐ���eTÐ�CK��ví�mfeg<�5gQ�âÛme�=�ø�

Ì�Ð�?�rc^TÐ��<mS�Mw��eTÐ��^<�î|wí�ºæí|"Ð�M<�âÛme=�°QÐ�TmaQ�º�TÙ�Û��zåaQ�º óÕ|å¶� ÷ëÌ� ñzwÛ���Kí� ¬� ó̂ óT ëmQ|"Ð�âÛme=��^T�í���K�MT�d^X�CK�zwÛ�í�Õ|¶�ëÌ��
Nm^=��T�a<�MQ|"Ð�âÛme�T��f[^<��¬�Xí��Ð�c^`=�3�ëkQ�Ò|åa�TÐ��½¿�MQ|å"Ð�ëÌ�î|åwí�º�÷ëõÎ�í�3�9 måKÛme=

�Ð�c^`=�9 ó�Xm^TÐ�ëi<��TÙ�ëí|AË� öØÚí�º��^`TÐ�3�øí ogIåOTÐ�ëú�ëø�åd^X�ê}å?��å7�9��^`TÐí��ví�º
owùÐ�9�âÛme=¼À�

Ñ�Ê5GúÐí�ém^QúÐ��X�mvDPí�æí|"Ð�M<�âÛme=�øí�
Õ�ÒzXm!Ð�ém^QúÐ�M<�âÛme=�øí�

4�åR��å�X�9�º |åTÐ��å�?Úí�º�gfå��TÐ�9��TmX��<Ð�ìÚm�AÐí�ºn�^�TÐ�L^Q�M<�âÛme�TÐ�ØEBÐ�Ûm?Ì�zRí��måX
�òzTm�õ< ÷�õ ÷+óÌí� ÷� õ� ÷@óÌí�ºðÐzw óÛ ó�ó ÷+óÌí� ó� ó� ÷@óÌ¼Á�

Ø�mfgQ�âÛme�=�Óø�d^X�{Ai=�ø�m¹ú�º�^`TÐ��dK� õoc õXm^TÐ�DP�Ê5GúÐ�M<�âÛme=�øí�
åv�ÒzXm!Ð�ém^QúÐí�oQV�BÐ�ém^QúÐ�M<�âÛme=�øí�

zXm?��^Qí�æV�X��^Q�M<�âÛme�TÐ�Mw��eTÐ��^<�Ûm?Ì�zRí�4�a<��T�Ð�c�Xí�ºðÐ|Ai�X�zXm!Ð�ë�bw�ëÌ�o\w��� òzw óÛ ��X� ôp ÷�óT óí �õeó� ó� ÷KóÌ¼Â�nc\w�æV�X� òßmX��^Q� ón ó� ÷KóiQ���X�nåc\w�zåXm?� òßmåX��å^Q�~gTí�ºð°KmQ
���X�ëmS�ÓÐ�AÌ��X�m¹ú�ðm<�ZeX�ðÐEA�
í��^`TÐ��dK��XmK�DP��GÐí�æV�X��^Q�M<�âÛme=�øí�
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¨m�TÐ�àOTÐ�
CåK�âÛmåe�TÐ��Z²���@��T�ðmþQmbXí�|AùÐ��Xm^TÐ�î���d<��XmK� ¬�S��^ª�àm�=ÚÐ�oKÛme�BÐ��XÐ�^TÐ�M<�ë�bw�ëÌ

�gR��cQ�º ò{þeg@�âÛme=�°Q�öøÎí�ºmfeg<�Óím`=�ëíz<�é�d^BÐ��må�gT�5å¹ú�McXmå^TÐ�Må<�âÛmåe=�°Q�ºè�AÌ�z^R�êmR
��Xm^TÐ��v�¨m�TÐ��^`TÐ�ëÎ��<�ºz@Ðí�î���d<��åT�d^X�9��KÛmew�°Q�éíúÐ��Xm^Tm<��T�oR°K�øí�é�d^Bm<��TmZ=ø

5feg<�àm�=ÚøÐ�ëÐza`T¼Ã���
.iw�5S��ví��<ÐíÚ�o>°>��X�z@Ð�<��XÐ�^TÐ�àm�=ÚÐ��Z²í� éíúÐ��<Ð|TÐ��\^TÐ�

��h�º�XÐ�^TÐ�M<��\^TÐ�æí|@��X�z@Ðí�êÐz��Gm<�ë�bw��TÙí��ÛpX|SÌ��>�pwÌÚí�ºè�AÌ�z^Rí�êmR�ðÐzw��
�åX�ìDåP�ëíØ��aQ��\^TÐ��ví��<Ð|TÐ�Ð{)�ðÐÚ�Z7��XÐ�^TÐ�M<�àm�=ÚøÐ�ë�bw�ëÌ��<Ðí|TÐ��́ õX ÷| ó!Ð�n?íÌ�zRí

mv|SÙ�.ùÐ�î|AúÐ��<Ðí|TÐ¼Ä� ¨m�TÐ��<Ð|TÐ��d^TÐ�
Aiå�BÐ��Xm^TÐ�9�ð°XmK�êza�BÐ��Xm^TÐ�ë�bw�ëi<��TÙí��d^Tm<�oKÛme�BÐ��XÐ�^TÐ�M<��<|TÐ�ë�bwNmå^=��åT�aS�º|�� ðÐz@Ì� Ð q^�w��T�ëÌ���eeJ�5S�Ð�eJ��¹Ìí��!Ð��Â�ë°Xm^TÐ�âÛme=�zaQ�Ð�eJ�í���eeJ�Nm^=��T�R�9��ëÌ

Úí|�BÐí�Úm!Ð�ëÌ�ÙÎ�º¨m�TÐ�9��XmK�5feX�éíúÐ�ëÌ�McXm^TÐ�M<��<Ð|TÐí�º q^�w��T�5S�ÚzåaX�ÚzåZB�o`åÉ
�ðm<�ZeX�ðmac\X�ðø�^`X�Ñ|^w�Ñ�Ð�eJ�|wza�TÐí��ðÐz@Ì� Ð q^�w��T�ëÌ��be]T�ð°>m,�ðmeJ�Ð�eJ��¹Ìí½»� qTm�TÐ��<Ð|TÐ�ÑÐ�!Ð�

ÑÐ�å?�måXÎ�ÑÐ�!Ðí�ºêza�BÐ��Xm^TÐ�ÑÐ�?�9�ðm^RÐí�|Ai�BÐ��Xm^TÐ�ë�bw�ëi<�oKÛme�BÐ��XÐ�^TÐ�M<��<|TÐ��a��w
à��ÑÐ�?�mXÎí�éÐjG½¼�

Nm^=��T�R�éÐj�TÐ�ÑÐ�?�ém�dQ��oT°bTÐ�9�� ôbg�`w�ô Ð � ôR �h��`��w�Êm�eTÐ��¼ÂÁ��¨m�TÐ��Xm^TÐ�ëkQ��bg�`w�
éíúÐ��Xm^TÐ��X�ê�f`BÐ�éÐj�TÐ�ÑÐ�?�9��Rí��h��`��w�ÚzåÉ�Êmå?�zåRí�º�å^`TÐ�9�nåc\TÐ�MG�Ø�?�T

é�acT�é�aX�¨m�TÐ��Xm^TÐí�é�aTm<�ÑÐ�!Ð�
Nm^=��T�R�àOTÐ�ÑÐ�?�ém�Xí��ã|QÌ�¨�=ËðÐ|\R��gcK��fbTÐ��ÄÁ��|Aiå�BÐ��åXm^TÐ�ëkQ�ã|åQÌ�ðmå<Ð�?��åRí

�êza�BÐ��Xm^cT�¨�=Ë�|wza�TÐí�º�<Ð�?í�àOTm<�ëmfg�H��<Ð�?í�nc\TÐ�ëú�º��ã|QÌ�¨�=i=�ëÎ��Nm^=��T�R��eXí��
Ð ôé�GÚ��bT�|`_��w�Ð�óTm^=�ë�aQmåeBÐ��À�|Ai�BÐ��Xm^TmQ�º�|`_��w�í±T�ðm<Ð�?��Rí�é�Ð�Tm^=�Ð��ýÐ��e^d<��
nc\w�ï{TÐ�¨m�TÐ��dKÌ�zRí�é�GÚ�ð°KmQ�
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qTm�TÐ�àOTÐ�
�åc=�9�måfKÛme=í��åXÐ�^TÐ� ôncI��a��w���@�ºmfgQ�âÛme�BÐ��XÐ�^TÐ�CK�ðmXza�X�oKÛme�BÐ��XÐ�^TÐ��R�X�ë�bw�ëÌ

��G�5S�o��Ðí��TÙ�CK�oc�XúÐí�ºÒ|Ai�BÐ�Óø�d^BÐ��Óø�d^BÐ�ÓÊm?�ëkQ�o\åG��X�íÌ��XÐ�^TÐ�CK�oXza�X
.iw�5S�ï��h�æ°Aí�|AË��b@��T{cQ�mfeg<�

Ì�é�d^BÐ�êza=�
ðmåK�Q|X�ë�bw�ëÌ�m öXÎ�êza�BÐ� óé�d^BÐ�ëú�ÅMw��eTÐ�Ú�f+�zeK�mfeg<�âÛme=�°Q��XÐ�^TÐ�CK�Óø�d^BÐ�pXza=�ÐÙÎ

i�BÐ��XÐ�^TÐ��X�z@Ð�T��dK�°Q�ðmK�Q|X�ëmS�ëkQ�ºðm<�ZeX�íÌ�Ddå��9��åXmK�måfeX�zå@Ðí� ö�åS�ëÎ��å<�º�ågQ�Ò|A
�gR�ÐÙkQ�ºêza�BÐ�é�d^BÐ��ì|wza=��KmQ��ví�F��X� ñDd��|Ai�X��^Q��S�é�d^X�ëkQ�ºÜÚØí�z^Rí�êmR�zwÛ��v�

�<�Þm#Ð��T�d^X�:��GÐ��XmK��S�ëú�âÛme=�°Q� ò{ýzeKí�EA�ìz^<�mXí�Ìz��X�zwÛí�
Q ðm<�ZeX�êza�BÐ�é�d^BÐ�ëmS�ëÎí�ë�åb�Q�î|åAúÐ��åXÐ�^TÐ�måXÌí�ºÒ�m�X���aK��K�R�T��XÐ�^TÐ� ôé öíÌ��gQ��Xm^Tm�ÐÙkåQ�ºì|wzåa=�nåª�ø�ocå[Q�Ñ�åZeX��hú�ð°ÉÌ�é�d^X�m4�ë�bw�ø�ëÌ��bdwí�ºêza�BÐ�é�d^BÐ�Dd��9�ocXmK

�gR���gQ��Xm^TÐí�êzaX�é�^`X�ðÐzwÛ�ëkQ�º ôÓzKmGí� ôpX|SÌí� ôpgaT� ðÐzwÛ�pgaT�úÐ ém^QúÐí�Úzåaw�ëÌ�mXÎ�î|A
ïÌ�Dd��m4��oc[Q��hú��TÙ�mfgQ�Úzaw�ø�íÌ�º�=zKmGí���X|SÌ�

â�åQ|BÐ�æ°å�<�ºêzåa=�ÐÙÎ��åaQ�Ñ�åZeBÐ�é�d^BÐ�9��XÐ�^TÐ�âÛme=� óÛÐ�?� |TÐ��feXí�Mw��eTÐ��^<�î|wí
�gQ�âÛme=�ø��hkQ�êza�BÐ½½�

Ñ�é�d^BÐ��G�=�
°Q��XÐ�^TÐ�M<�Óø�d^BÐ�p\G�=�ÐÙÎ�ðø�åd^X�ë�åbw��G��BÐ�é�d^BÐ�ëú�ºðm[wÌ�Òm�eTÐ�Ú�f+�zeK�mfeg<�âÛme=

�íÌ�ðmåK�Q|X�ëmåS�ÊÐ�G�êza�BÐ�Dd��9��d^�Q��eK�Ò|Ai�BÐ�î|AúÐ��XÐ�^TÐ�mXÌí�º�T��m�BÐí��gcK�êza�BÐ��Xm^cT
�ðm<�ZeX�
�gR�ÐÙkQ��ì|wza=�F��X�Dd���cb=��KmQ�ëkQ�ºD�<��cb=í� ôÜÚzBÐ�z^R�v���ågR�ÐÙÎí�ºzå^R��åKmQ�ÜÚzåBÐí��

ëíz<�íÌ�ÒÚzaX��<�Óø�^`X�mfcQ�î|AúÐ�ém^QúÐ�mXÌí�º ôpwÌ|T��<�é�^`X� ðÐzwÛ�ëkQ�º ôÓVhí� ôpX|SÌí� ðÐzwÛ�pwÌÚ
|wza=��é�d^BÐ�mf\G��w���TÐ��XÐ�^TÐ�M<�âÛme�TÐ��Úm`TÐ�LK��<Ì�Ûm?Ì�zRí½¾� �<Ð|TÐ�àOTÐ�

w ëÌ�oKÛme�BÐ��XÐ�^TÐ�9�àFYw�Ømå�Q�DåP��X�ðm�TmIí�ðm<�?í�|Ai�BÐ�é�d^BÐ�9��d^cT�ðm"mÉ�mfeX�z@Ðí��́S�ë�b
��åX�íÌ�oågT�^`BÐ�íÌ�oågcKm`TÐ�9��åQÐ��TÐ�oåf?�CåK�måXÎ�ë�bw�nc\TÐí�ºoc�XÌ��X�êza=�5S�º�e^BÐ�9�øí��`cTÐ�9
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5fgQ��Tm��TÐ��^g+��?��=�ëÌ�xcZ=�ø���TÐ��XÐ�^TÐ�M<�âÛme=�°Q�Ð{v�CKí�ë�åbw��å<�º|Aiå�BÐ�é�åd^BÐ�NÎ�måf
m4�nGmeBÐ�m4�d^X�î|AúÐ��XÐ�^cT�ë�bwí�é�d^dcT�xTmZTÐ��Xm^cT��d^TÐ�

âÛmåe�TÐ�9�Ñ�å?�TÐ�Ð{åv�àÐFåHÐ�êzK�NÎ�¨m?|!Ðí��Úm`TÐ�LK�-iS�Mw��eTÐ��^<�nvÙí½¿�ÓÊmå?�zåRí
Ø�?í�9�Ê5c^TÐ�M<�ðmQ°A�Úm>Ì�m,��g�aTÐ�Ð{v��X�og<|K�Þ�Zh��åX� ð5å�R�|S{h�meví�ºìØ�?í�êzK�íÌ�mfgQ�âÛme�TÐ

æ°A��X�mfgQ�mXí�Þ�ZeTÐ��c=� éíúÐ��eTÐ�Nm^=��T�R��ðm\\åH� Ð CK�mefg`G�é�aw�ëmS��hÌí��å!Ð��¿��må©�ë°XmåK�êzåa=�zåaQ�ëmåS�
í�é�aw��ví�é�d^X�|Ai=í�mefg`G��ví�McXm^TÐ�z@Ì��bT�º�ëmS��d^BÐ�NÎ��?��w�ø�é5�å@ø�ðm<�?í�é

�Xm^TÐ�âÛme=�Ñm<�9��Az=�ø�odw|bTÐ�owùÐ�ëkQ� ò{ýzeKí�ºëiYTÐ�Dd��9�mfcdK�
�dK�|wza=�êzK�CK�ðmKÛme=�owùÐ�9�ëÌ�NÎ�¨m?|!Ðí��Úm`TÐ�LK��<Ìí�MgQ�bTÐ��^<�nvÙí�ëmS�Ddå��9

�`cTÐí��e^BÐ�9�Øm�Q�ëíz<�é�d^BÐ�NÎ��?��=�m¹Ìí�ºëiYTÐ� Ð¨m�TÐ��eT�~gaTÐ�Ï|XÐ�é�R� òo óYgõ̂ óX �óh ÷Øóú �ó̂ ÷GóÌ ó5 ¬hóÌ �óT óíõémó÷BÐ� ÷� õX ñ�gõc óR ÷nôc ÷IóÌ ÷ ó3 óí ṏ m ó̀ óS½À�
m©�ë°XmK�êza=�zaQ�¨m`S�í�ncIÌ��ví�é�d^X�|Ai=í�º��gcR�¨må�TÐí�ºð°KmåQ��å�c\w�éíúÐ��Xm^TÐí�º

�Ê5c^TÐ��c�AÐ�zRí�º�<�ðø�^`X���c\wÈ�eX�~gT�êÌ�âÛme�TÐ�Ñm<��X��v��v��eTÐ�Ð{v�9�
�åe^BÐ�z�` ôw é�d^BÐ�NÎ�McXm^TÐ�z@Ì��?�=�ëú�ÅâÛme�TÐ�Ñm<��X�~gT�pg�TÐ�Ð{v�ëÌ�NÎ�Ð��vÙ�Mw��eTÐ�Ú�fd�Q

�`cTÐ�z�`wí�
�^`TÐ�ëkQ��e^BÐ�Øm�Q�mXÌ�ncIÌ�å< �`eX�3�å< ðm[wÌ��`eXí��T�½Á��X x�ÉiQ�ëmg`h��gTÎ��?��Q��å`h�ëú�Åðmå��

�åe^BÐ�ë�bg�Q�é�d^BÐ�NÎ�oTm"Ð�ì{v�9��d^Tm<��?�=�ÐÙkQ�Óm�>Î��`eTÐ���émåBÐ��åX�ð°gåcR� ônåcIÌ�¨Îí�Ð{åví
pg�TÐ�éíÌ��T�R��X��e^BÐ�9��Rme�w��ìz^<�pg<�9��T�R��X��Rme�wí�ºoYg^X��hØú��^GÌ�ø�mhÌ� ò�¬> ój ôX òz ÷�óõB �ó̂ ÷GóÌ 5¬ebTí�ôw ÷z óR óíõ;mó�XóÌ ó�¬> ójBÐ� óz ÷�óBÐ� ôè õÚ ÷z½Â�

éíúÐ��^`TÐ�mXÌ�¨m`S�å< �`eX��fQ��T�NÎ �å?��w�ëÌ�xåZwí��ågcR��åe^BÐ�ë�åbwí�º���øí
émBÐ��X��gcR��eg`bw��ì|wza=��<�é�^`X�¨m�TÐ��^`cT�Úzaw��T{<í�ó�÷côBÐ��åX�|KmåYTÐ�ìØÐÚÌ�mX��e^X�ë�bgQ�º

.ùmS�pg�TÐ��ú �^GÌ�ø�mhÌ� ó�÷côBÐ� ôncIÌí�ºémBÐ��X��gcR��eg`bw�øí�ºoYg^X��hØ½Ã�
æ�å\^BÐ�é5b�åGÐ��å�R��å\^TÐ��ví�pg�TÐ�9��]`T�Øm�Q�Ø�?í�NÎ�Ð��vÙ�Mw��eTÐ��^<� öëkQ��`cTÐ�Øm�Q�mXÌí��\K�zaQ�º�óT�d^X��gcK�ncIÌ�3í�CK�¨m`S��åT�d^X��db�å�w�3�ï{åTÐ��ågcR�émåaw�ëÌ�xåZQúÐí��
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�¨m`S�cRncIÌ�3í��g�|^YTÐ�ÒÚí¥�9��TÙ�ÐíÛm?Ì�zRí½Ä�
émaw�zRí���\Kn��<��a��w��e^BÐ�9�Øm�`TÐ�ëÎ�ncIÌ�3í�CK�¨må`S�Úzåa=�ëÌ��bdgåQ�nåcIÌ�3í� ðm`hi��X�ðmX°S¾»�b@�p �Azw�ëÌ�ëíØí�Óm�>Î�NÎ�ncaew�ëÌ�ëíØ���BÐ��g`h�CK��a�w���@��åT�måfg`h�øí

< �X�ë�bw� ò{ýzeKíé�aw��hiSí�ìØm�Q�êzKí��e^BÐ�o�ZT�âÛme�TÐ�Ñm���ågcR��eg`bw�øí�oYg^X��hØú��^GÌ�ø�mhÌ
émBÐ��X�ð°gcR�ncIÌ�3í�émBÐ��X��

é�aTÐ�Ð{v�CK�ÑÐ�!Ðí��êzåa=��å�TÐ��<Ðí|åTÐ��X�z@Ð�<�àm�=ÚÐ�mfeg<�ë�bw�ëÌ��XÐ�^TÐ�M<�âÛme�TÐ�àí���X�ëÌ
q��TÐ�Ð{v�9�mv|SÙ��íÐ�TÐ��^?íâÛme�TÐ��\�gQ�mfeg<�àm�=ÚøÐ��_cw�ðmQmeþ�GÐ¾¼�

9 íÐ�åTÐ��^?�CK�âÛme�TÐ��X�pg�TÐ�ëÌ�NÎ��^X�ëí|AËí�n?m"Ð��<Ð�nvÙí�nåcIÌ�3í��åa��gT�ºémå"Ð� óíÐí �ëú��e^BÐ�9�Øm�Q�øí��Rme=�°<�Mc^`TÐ�M<��<|TÐ��T�NÎ mfdb@í�mfg`e<��?��=�ø�nåcIÌ�3í�émå@��åhú
BÐ�ë�bgQ�e^���eX�ð°gcR�ncIÌ�3�¨�S�ém@�9�émBÐ��X��gcR��eg`bw�øí�oYg^X��hØú��^GÌ�ø�mhÌ�

�gR�ÐÙÎ�Ð{v���Xí���òëÐ��X� óDP��e<m?Ì�� ô=�KØ��T�ëkQ��T�êzåK�Êmå`�hÐ�ëíØ�º õoå<m?üÐí�õÒ�KzåTÐ� óÊmå`�hÐ� ÷ÓØmQÌ
Óm�>Î��`eTÐ��`h�ÒzKmR�CK��=m�>Î�ê}cw�°Q�º¨Ð��TÐ�

öØÚ�zRí��`h� öëi<�Ð{v��wÌÚ�n?m"Ð��<Ð�CK��f[^<��T�ðmå[wÌ�zågaTÐ�NÎ��å`eTÐ��å ö?�=�zågaX�ê°S�CK��AØ�ÐÙÎ��
�cXm^T�zgR�ém"Ð�ëÌ�ê�c^Xí¾½�

éíúÐ��å^`TÐ�ëÌí�ºâÛmåe�TÐ��åX�pg�TÐ�Ð{v� öëÌ�NÎ�Ð��vÙ�zaQ��Úm`TÐ�LK��<Ìí�MgQ�bTÐ��^<�mXÌ�¨må`S��åv
�9��Xm^TÐ��gcR��CK �e�X�Ð{víé�d^BÐ�NÎ��XÐ�^TÐ��S��?�=�Ñ�?í��fIÐFHÐ�êzK�� qTm�TÐ��eTÐ�|KmYTÐ�é�R�

�õ� óc ÷_ó�õ< ôÒm ó�¬eTÐ� ó�wóÌ NõÎ ó� ÷wói óQõ~õ� ÷@Ð� õ~õ� ÷@Ð� óë� ôa õ@ó°TÐ� õèm ó=óÌ õèm ó=óÌ¾¾�
m©�ë°XmK��gQ�êza=�èm=Ì�èm=Ì���v é�d^X�5feK�|Ai=í�ë�a@°TÐ���âÛmåe�TÐ�Ñm<��X�~gT��ebT�5åS

�zågS��cT�zýÐÛ�æ|@�oT}ed<��fQ�ìzgS�=í�éíúÐ��^`TÐ�ow�a=�Ø|�B��<�Ê�?�¨m�TÐ��^`TÐ�ëú�ÅMw��eTÐ�Ú�f+�Ú|R
�9�éíúÐ��^`TÐ��X�âÛme�w���@�ð°ÉÌ��T��KmQ�°Q�ë�a@°TÐ��émåaT�éíúÐ�é5åKÎ�ØÐÚiåQ�âÛme�TÐ�Ñm<��X�ëmS��Tí��

T ¨m�TÐ�é5KÎ�ØÐÚÌ�íÌ�ºë�a@°TÐ�è�=Ì�èm=Ìéma���åX�~gåT��åfQ��åTÙ��åaw�3�|KmåYTÐ�ëúí�Åë�a@°TÐ�èm=Ì�è�=Ì
âÛme�TÐ�

º�ådfBÐ��å^`TÐ�9�Ø|`X��KmQ�Ú5�k<�âÛme�TÐ�Ñm<��X�ë�bw�ëÌ��d�²�Ð{v�ëÌ�NÎ��gf��TÐ�Ö��9�ïØÐ|BÐ�nvÙí
�w��gG��b@�5S��� óX�R� ôp÷< ó ó¥í��eó< ó ó¥�� óX�R�nZe<�ïÌ�óp ¬dó> ÷� óX �õe ó< ó ó¥¾¿�
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�<Ð|TÐ��eTÐ�|KmYTÐ�é�R�õ�õ< ÷� óX óí ô�g õa ó̂ TÐ� óÓm ófg óv óÓm ófg óf óQ÷� ôc õÉÐ ó� ôh õ�g õa ó̂ Tmõ< �̄ õA óÓm ófg óv óí¾À

m©í� mBÐ��^`cT�ë5GÐ�mev�ë°Xm^TÐ�Ómfgv�Ómfgv���v ôé�d^BÐí�º óz ô̂ ó< �e^d<�ô�g õa ó̂ TÐ��Ð{åv� ¬�bT ±T�zgS�=�¨m�TÐ��Xm^TÐ�ëú�ÅâÛme�TÐ��X�~gT�4�åR�oå<m�d<��ví��KmQ�NÎ�Õm�²�°Q�éí���åfQ�ºðÐzå ÷̂ ô< ô�åg õa ó̂ TÐ� ózå ô̂ ó< zwz?� ñØmeGÎ��gQ�~gT�zgS�=�
ëÌí�ºâÛme�TÐ�Ñm<��X�ngSFTÐ�Ð{v�ë�bw�ëÌ��́Úm`TÐ� öLK��<Ì�Ûm?Ì�zRí��ga^TÐ��å< â�Q|X��KmQ�Ómfgv��ºoghm�TÐ

[X�oghm�TÐ��KmQí�Níúm<��KmQ�íÌ�º|d[X�NíúÐ��KmQí�4�R���X�Ð{ví�ºÒ|d��-Ì ô�<Ð��gQ�Ûm?Ì�ï{TÐ�º ñzwÛ�êmR�êmR �ë�bw�ëÌ��g<|TÐ�zwÛ���T �KmQ�ø��T�zgS�=�¨m�TÐí�ºéíúm<�ð°KmQ�ë�bw�íÌ�º|d[X�éíúÐ��KmQí�º¨m�Tm<�ð°KmQ�
�f[^<�Ûm?Ì�zRí�ÊÐ|`TmS�ë�bw�ëÌ�zwÛ��cTÐ�9�ðÐz@Ðí�ðmþgH�5¹�bT�ðm^X�McXm^cT�ðø�d^X� õnåcIí��e^BÐí��`

z@Ðí��XmK�5¹ibQ�ÑÐ|KüÐ¾Á� ~Xm#Ð�àOTÐ�
Må<�øí�ºæí{å7�|åAËí�Ú�S{åX��åXmK�Må<�âÛme=�°Q�ºoQí{7�ø�ÒÚ�S{X�ë�b=�ëÌ�oK õÛme�BÐ��XÐ�^TÐ�àí���X

�gR�ÐÙkQ�ºÓmQí{7��XÐ�K��ÑÐ�!Ð�ëmbQ�È óp ÷X|SóÌ óí ópgõaóT ÷� óX� �ðÐzwÛ� ôpX|SÌ�K éíúÐ��Xm^TÐ�æ{�<�º|wza=�C��
ÑÐ�!Ð�ëmS�íÌ�ºðÐzwÛ� ôpX|SÌí� ôpgaT� �ðÐzwÛ� ôpgaT��ëmS�íÌ�ºðÐzwÛ� ôpX|SÌí�pgaT�|wza=�CK�º¨m�TÐ��Xm^TÐ�æ{�<

ÑÐ�!Ð� �ðÐzwÛ�9 m©zå@Ì�|åSÙ�oTm@�9�Ú�S{BÐ��Xm^cT��d^TÐ�ëú�Åõ� «c ôS �TÙ�9�âÛme=�°Q�ðm^X�McXm^TÐ�æ{�<�º
McXm^TÐ�z@ú��d^TÐ�ëÌí�ºÑÐ�!Ð�T�d^X�|AùÐ��Xm^cT�éÐ�@úÐ��S�9�Úzawí�º5fQ{@�oTm@�9�� ÜØm�TÐ�àOTÐ�

~þ<í�º�^hí�º~gTí�º��K���X�ÒzXm!Ð�ém^QúÐ�M<�âÛme=�°Q�ºém^QúÐ��X�phmS�ÐÙÎ�oQV�X��XÐ�^TÐ�ë�b=�ëÌ¾Â� �<m�TÐ�àOTÐ�
Ð M<�âÛme=�°Q�º ðÊ5GÌ�phmS�ÐÙÎ��^`TÐ��dK� ðocXmK��XÐ�^TÐ�ë�b=�ëÌ�Ê5åGÌ���X��^`TÐ��dK��d^=�ø���TÐ�Óma�YB

�^`TÐ� ó�dK�mfcdK�àí��ÓzaQ���TÐ�ºé�^`BÐí��Km`TÐ�
Â�mfgQ�âÛme�BÐ�Óø�d^BÐ�àí��

.iw�5S��ví��gQ�mfaa �X�z<ø�ºàí���gQ�â óÛme�BÐ�é�d^BÐ�9�àFYw��hkQ�âÛme�TÐ��a��w���@� éíúÐ�àOTÐ�
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mJ� ð5GÐ�é�d^BÐ�ë�bw�ëÌ�F��BÐ�Dd[TÐ�ëú�ÅðÐF��X�ðÐDd��.iw�é�d^X�9�âÛme=�øí�ºð°Z`eX�ðÐÛÚm<�ðÐDd��íÌ�ðÐ|v
�gR��cQ�ºìD_T�ðø�d^X�ë�bw�ëÌ�xcZw�øí��T�ðø�d^X�ë�bgQ��cXm^<��Z�X���åX�ð°åS�ëkåQ�º ó���XÐí�óÌ|R� ônTm\TÐ

{v�9�âÛme=�øí�º�<��Z�BÐ�F��BÐ�Dd[TÐ��ví��cKmQ��T�Mc^`TÐoTm"Ð�ì�
ëÌ�xZw�øí�º�aQ��<��Z�BÐ��Xm^cT�ðø�d^X��c^ª�émZ=øÐ�Ð{v�ëú��cXm^<��Z�X�ÛÚm<�Dd��9�âÛme=�ø��T{Sí

�gR�ÐÙkQ�ºìD_T�ðø�d^X�ë�bw���åZ�X�ÛÚmå<�Ddå���hú�ÅæmbTÐ�CK�ë°Xm^TÐ�âÛme�w�ø��hkQ��X|SÌí�Ñ¥� ñzwÛ
�cXm^<�¨m�TÐ�àOTÐ�

Óø�d^BÐ�ë�b=�ëÌ�9 Ð{åv��åK�qwzå"Ð�êzåa=�zåRí�oXza�BÐ��XÐ�^TÐ��bT�o<�c\X�ë�b�T�º�XÐ�^TÐ��K�Ò|Ai�X
oKÛme�BÐ��XÐ�^TÐ�àí���X�qTm�TÐ�àOTÐ� qTm�TÐ�àOTÐ�

Ê5åGúÐ�måXÌ�º|d[X�NÎ�|vmJ��X��cw� ïÌ�ºÚ5�±T�ðm"mÉ�ë�bw�ëÌ��gQ�âÛme�TÐ�xZw�ï{TÐ�é�d^BÐ�àí���X
�ë�b=�ø���TÐ�Ò|vm]TÐ�ëmh�bw�ø�5¹kQ�}ggd�TÐí�ém"mS��TÙí�ºmfgQ�â óÛme�BÐ�Óø�d^BÐ��X�ë�b=�°Q�Ú5�±T�oc<mR

oQ|^X�|d[BÐí�ëm=|bh�5¹ú��w|d[X� �<Ð|TÐ�àOTÐ�
�<mG��GÐ�CK�Ø�^w�Dd��â�Q|BÐ�é�d^BÐ�9�ë�bw�ø�ëÌ��gf��TÐ�9��TmX��<Ð��IFHÐ�à��Ð{ví��gR�ÐÙkQ��

z^Rí�êmR�zwÛ�9 �åXm^TÐ� öëÌ�mhÚ özR��cQ�ºocd!Ð�9�Ñ�c\BÐ��<|TÐ�êÐz^hø�âÛme�TÐ�Ñm<��X�~gT��hkQ�ºì�AÌ�ì�åAÌ��
¨m�TÐ��Xm^TÐ��v�óz ó̂ óR��KmQ�ëÌí�êmR��NÎ Ø�^w�F��X�Dd��ì�AÌ���\<|w�Dd���X�éíúÐ� ¬� ôc ôA �e^w��TÙ� öëkQ ��ví�Ìz��Bm<�zwÛ��å< éíúÐ�é5KÎ�9�~b^TÐ��T{Sí�Ìì�A��¨m�TÐ�9��Km`TÐ�Ú5�Îí�

Ddå���ågQ��åGÐ�CåK�Ø�å^w�ðÐDd��|AùÐ��Xm^TÐ��Q|w�ëÌ��<|TÐ�9��`bw��hi<�àOTÐ�Ð{v�CK��f[^<�ßFKÐí
Ìz��Bm<��\<|w¾Ã�

Ã�é5KüÐ�9�ÓÐÚmg�AøÐ�
ÐÙÎ�ºmåfgQ� õâ óÛmåe�BÐ� õÓø�åd^BÐ�9�oKÛme�BÐ��XÐ�^TÐ�z@Ì�é5KÎ�ÛÐ�?�CK�ë�w��eTÐ��`=Ð�ôêzåaBÐ�àíåOTÐ�Ó|Q�å=

�på`c�AÐ�zåR�ìDåP�CåK��åd^TÐ�ogcå[QÌ��åT�ï{TÐ��Xm^TÐ�xg?|=�9��*ÐÚmg�AÐ� ¬�bT�ºé�d^BÐí��Xm^TÐ�9�mv|SÙ.ùÐ���eTÐ�CK�ÊÐÚùÐí�nvÐ{BÐ�mfgQ�ÓØz^=í�
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éíúÐ�nv{BÐ�é5K³T�DAúÐ��Xm^TÐ�Úmg�AÐ�
5KÎ�Ð��?Ú��¹kQ�º�vÚmg�AÐí�MwV�TÐ�nv{X�Ð{ví��åXm^TÐ�ëÌ��Xí�ºmfgQ�â óÛme�BÐ�Óø�d^BÐ�9�DAúÐ��Xm^TÐ�é

mfeX�Ú�Xi<��vÚmg�AÐ�Ð�ccK��¹Ì�öøÎ��d^TÐ�9��^�Ì�ë�bw�DAúÐ�ëÌí�î�RÌ�ë�bw�éíúÐ�
Ì��eK�ocZ`eBÐí��eK�Òzg^�TÐ��XÐ�^TÐ��X�ìDP��X��gQ��d^Tm<�NíÌ��fQ�é�d^BÐ��X�nw|R�DAúÐ� ó�Xm^TÐ� öëÌ�

Ñ�öëÌí�éíúÐ�é5åKÎ�oåTm@�9��ågcK�æ�å\^BÐ�êmå/��å�R��å\^TÐ��X�ðmBmG��h�S��X�Ò ¬�R�n��bw�DAúÐ��Xm^TÐ
�T�d^X�|S{ôw ëÌ���R��gcK��\^TÐí�

Õ�éíúÐ��ådKÌ�ÐÙÎ�5gQ�ém"Ð��v�5S���e?i<�é�d^BÐí��Xm^TÐ�M<��Z`TÐ�og[R��X�3mG�DAúÐ��Xm^TÐ� öëÌí��ëÎí
TÐ�oTm@�9�}ým?��TÙ�ëmSÒÚí�¾Ä�

Ø�é}åh�zåaQ�zåg�BÐ� Ð Ñmå�S�mf�XzåaX�9í�ºDAúÐ��Xm^TÐ�é5Kk<� ÷ÓÊm?�oK�d�BÐ�og<|^TÐ�Þ�ZeTÐ�|�SÌ� öëÌíNm^=��T�R��eXí��TÙ�CK�ëË|aTÐ��ðÐ|\R��gcK�ã|QÌ�¨�=Ë��åfbTÐ��ÄÁ�9�Xm^TmQ�º�ðÐ|\R�¨m�TÐ��v�ã|QÌ��Tí
� óéíúÐ� ô�Xm^TÐ�ëmS�émaT��gcK��P|QÌ���¿»Nm^=��T�R��T{Sí�º��÷�åg<m�S�ÐÍ|åRÐ�êÍmåv�oåRm"Ð��¼Ä�9�åXm^TÐ�ëkåQ

�og<m�S�¨m�TÐ��v�ÐíÊ|RÐ�émaT�éíúÐ�ëmS��Tí��÷�g<m�S� ôìíÊ|RÐ� ¨m�TÐ�nv{BÐ�é5K³T�éíúÐ��Xm^TÐ�Úmg�AÐ�
Ð é�d^BÐ�9��d^cT�éíúÐ� ó�Xm^TÐ�ÐíÚm�AÐ��¹kQ��f�g?|=í�MgQ�bTÐ�nv{X�Ð{ví��åX�NíÌ�ì�åc^?í��ågQ�â óÛmåe�B

mfeX� òÚ�Xi<�Úmg�AøÐ�Ð{v�Ð�ccKí�º�TÙ�9�DAúÐ��Xm^TÐ�
Ì�º|Aiå�BÐ��åXm^TÐ�CåK�oga�åGúÐ��åTí�ê°åbTÐ�ÚzåÉ�9�ðmå^RÐí��h�S��X��d^TÐ�9� ðÒ ¬� ôR ôn��bw�éíúÐ� ó�Xm^TÐ� öëÌ^d�?Ð�ÐÙÎ�àOTÐí���aTÐ� öëÌ��TÙ�CK��gTzTÐí�ºêza�Bm<��e�^=�Ñ|^TÐí�CåK�ÑÐ�å!Ð��åe�=�Ñ|å^TÐ� ¬ëkåQ�oc+�9�m

�gcK�éíúÐ�oTøzT�|Ai�BÐ�ÑÐ�?�æ{ í º5feX�êza�BÐ¿¼�
Ñ��åTÙí�|S{åTÐ���R�ðÐÚ5�Î�ë�bgQ���=Úí�ðm]`T�|Ai�X�CK�Dd[TÐ�Ø�K��X�ðmBmG� óê°bTÐ��^ª�éíúÐ�é5KÎ�ëÌí�BÐ��Xm^TÐ�9� ôÚzaBÐ�Dd[TÐ� ôë�bw�éíúÐ�é5Kk<í�º}ým?�DP��åTÙí�oå�=|TÐ�9�êzåa�X��`cTÐ�9�|Ai�X�NÎ�ðÐzýmK�|Ai

}ým?�
Õ��ým�bTÐ�ïÌÚ��v�5S�¨m�TÐ�é5KÎ�oTm@�9�éíúÐ��X�Dd[TÐ�æ{@�NÎ�ïØjw�ø�éíúÐ�é5KÎ�ëÌí�
Ø�éíúÐ�Ddå��|Ajw�ëÌ�íÌ�ºâ�Q|BÐ�ncI�9�pa`=Ð�ëÎ�z@Ðí�é�d^X�9��d^=�ëÌ� ó�XÐ�^TÐ� ôz^� ôw éíúÐ�é5KÎ� öëÌíÊÐ|`TÐ�ïÌÚ��v�5S�nc\TÐ�9�m`c�AÐ�ëÎ¿½��ÓÐÚí{�BÐí�ÓÐÚ�[�BÐ�ì{v��X�Ê �NÎ�ïØjw�ø�éíúÐ�é5KÎí�

êza�Bm<��e�^=� õÑ|^TÐ� õë�b<�MgQ�bTÐ� ó�gc^=�Ú�`ZK��<Ð� ó�Rmh�zRí�påcdKÌ� óÑ|^TÐ�ëÎ��<�º�gQ� õo ¬�@�ø�Ð{v�ëi<
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�4�R���X�9�|Ai�BÐ��Q º ñí|dK�êmR� ñzwÛ��aw�3� ÷ëÎ�|Aiå�BÐ��åv�âÚmå[BÐ��^`cT�êÛm!m�3�~gåTí�÷ëÎ�ôÑ|å^TÐí
Ð�TmR�zaQ�ºêza�TÐ��@°=�m,�|�SÌ� óÚÐ�!Ð��@°=���òÑ õ| óAn ó� ô| ÷� ô? Ð{v�|�<�òÑ õ| óA�ååT��=Úím�B�nå ó��

åT�o`É��hú� ñâ�Q|X��hÌ��X�ô| ÷� ô?��é�d^BÐ��=Úím�B�Ñ|^TÐ�ìme��=�ï{TÐ��v�âÛme�TÐ�9�DAúÐ��Xm^TmQ¿¾� õo ¬X|́TÐ�ïÙ� ôé�R�é ¬íúÐ�é5KÎ��Xí�
ï õ| ÷̂ õYõ< ô�óg õ� ÷Úô õú ÷Ö óz ÷XóÌ ÷ ó3 óíów ÷ëóÌ ð5gõþóTóøm óX óØm óQóÌ óë� ôb¿¿

m©�ë°^Q�âÛme=�zaQ���ÖzXÌ�í�õÚôÌ�9 �d^cT�ð5gõþóT��åT�^`X�¨m�TÐ�9�|d�Ìí�ºéíúÐ� ó�dKóÌ |KmYTÐ� ö�bT émaQ���ô�óg õ� ÷ÚôÌ��
|KmYTÐ�é�R��eXí�

ó5 ¬hói óS ¬øõÎ ôìm óa ÷c ó= ó5 óQ ñÑ�ô\ óRô�ó]÷e ó@ ôì� ôQ ô� óSóø ÷ëóÌ ô� óf ÷? óí î óí óÛ¿À�
� õX �̄S�âÛme=�zaQ�îíÛ�í�óèø�9 éíúÐ� ó�dKôÌí�º�ô�ó]÷e ó@�émaQ��T�^`X�¨m�TÐ�9�Dd�Ìí�º�T�ð°KmQ��^Q|Q��

�ô� óSóø��qTm�TÐ�nv{BÐ�ðmac\X��XÐ�^TÐ� ö�S�é5KÎ�
ò�Xm^T��g[`=�ëíØ��gQ�âÛme�BÐ�é�d^BÐ�9��d^w��XÐ�^TÐ��X��XmK� ö�S�ëÌ�NÎ�Mw��eTÐ��^<�nvÙ|AË�CK¿Á�

�<Ð|TÐ�nv{BÐ�õMcXmK��X� ô|�SÌ�âÛme=�ÐÙÎ�DAúÐ� ôé5KÎ�
�TmX� ô�<Ð��aQÐíí� õÑ|^TÐ� óê°S�ðmý|a��X�æí|A��<Ð�nvÙ�ºMcXmåK��åX�|�SÌ�âÛme=�ÐÙÎ�DAúÐ� ôé5KÎ� ôM^�w� ô� ¬hÌ�NÎÎ æ{²í�º ðÒzdK�ëmS�ÐÙÎ��gQ�âÛme�BÐ�CK�Ø�^w� ñDd��î|AúÐ��XÐ�^TÐ�9� ô|d[wí�ð� óc ÷[Q�ëmS�ÐÙ�

qwz@��`Q���M>°>í�ðm>°>�òÒ°É� ö�S� ó�÷c óA ëíEb=í� óëí ôz ód ÷ ó í ë����=��ådKÌ�zaQ�ëí öEåb=�9 ó| õdå�Ìí ïÌ�ºmvDd��¨m�TÐí�éíúÐ��oc[Q�m¹ú�|ý5[TÐ�ì{v�pQ{@��>�ºìmwÎ��gQ� Ð ëízd í ìmwÎ��gQ� Ð ë����ô=�
|KmYTÐ�é�R��TÙ��Xí�

¬�ô> ÷ õ?ô�ô ¬¹õÎ õê ÷� óa÷Tmõ< ÷�õR óí ÷�õTm ó@õë� ôv ó°õ< } õK Ðí ôí óÙ Ðí ôÚm ó?óÌ ÷�óõB¿Â�
�v�o>°>� ôoKÛme�BÐ��XÐ�^TmQ���õ?�í�÷�õTm ó@�í�÷�õR��gQ� ôâ óÛme�BÐ�é�d^BÐí�º�ê�aTm<�|KmåYTÐ��dKÌ�zRí�º

�DAúÐ�÷�õR�ö|å!Ð�æ|�<���wz^=��gTz<�Êmå�TÐ�åc^`TÐ��åX�|ý5å[TÐ�æ{å@í�º�ocå[Q�må¹ú�¨må�TÐí�éíúÐ�M
�ÉúÐí���f`Tm ó@í�� ôfþ õ?� ~Xm#Ð�nv{BÐ�McXmK��X�|�SÌ�âÛme=�ÐÙÎ�éíúÐ�é5KÎ�
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ºî|AúÐ��XÐ�^cT� ñé�d^X� ô|d[wí�McXmK��X�|�SÌ�âÛme=�ÐÙÎ�éíúÐ��Xm^TÐ�é5KÎ�Ñ�?í�NÎ� óMw��eTÐ��^<�nvÙ
;ÍzTÐ�Ø�GúÐ�-Ì�é�a<�nv{BÐ�Ð{v�Ñm�ÉÌ�éz�GÐ�zRí�

ô�óT ÷ë ó| ôb ÷Hm óQ õ� õ� ÷bó� ÷�ó= ÷ ó3 óí óèm ó� óS÷� ócõým óh óí ó�w õ} ó!Ð� ó�gõ\ ÷̂ ôw ó�óT ñ×óÌ¿Ã

�v�o>°>��XÐ�^TmQ���óèm ó� óS�í�õ� õ� ÷bó� ÷�ó= 3�í�÷ë ó| ôbHÐ�9 ô�Xm^TÐí�º�×Ì�¨må�TÐ��ådKí�ºéíúÐ��å^`TÐ��v
fJÎ��X�Úí{7�ø��hú� ôDd[TÐ� ó| õfJôÌí�ºìDd��9�qTm�TÐíìÚm� ÜØm�TÐ�nv{BÐ��Q|TÐ�oTm@�é�d^BÐ�9�mfcS��XÐ�^TÐ�é5KÎ�

��X�ºâ�Q|BÐ�ncI�9�Ó��GÐ�ÐÙÎ��gQ�âÛme�BÐ�é�d^BÐ�9��d^=��XÐ�^TÐ��S�ëÌ�NÎ� ôÊÐ|`TÐ�nvÙ��ºèÐ�åAÌ�z^Rí�êmR
�9��dK�Mc^`TÐ��X�ð°S� öëkQ�èÐ�AÌ�m4 â�Q|X� ñ�KmQ��hÌ�CK�

nc\TÐ�9�m`c�AÐ�ÐÙÎ�m öXÌ��X� ô|Ajwí� ôâ�Q|BÐ�|d[gQ�ðm�Zhí�ðm^Q óÚ��v ðÐzwÛ� ôp<¥í��e<¥¿Ä���Ú�`åZK��<Ð� ¬Ø óÚ zRí�ÊÐ|å`TÐ�ïÌÚ�CåKí�ºðmå<Ð|KÎ� óÔzå ô² ëÌ��åX�z<ø��XmK��S�ëÌ�Ú|a=�zR��hú�º ñzGmQ� ñïÌÚ��hi<��`Éíí�ºÊÐ|`TÐ�nv{X
^TÐ�ê°S�9�Ø|IÐ�mõB ñ�S��ví�ðÐz@Ðí�ðm<Ð|KÎ�m>z@Ì�zR�ë°Xm^TÐ�ë�bwÑ|À»�

Ä�ëm�]@°X�
NíúÐ�9 �åd^cT��åXmK��åS�og@°åÉ�CåK�ê�aw�oKÛme�BÐ��XÐ�^TÐ�é5KÎ�9�ÓÐÚmg�AÐí�nvÐ{X��X�êza=�mX� öëÎ

��åc=��ågQ��b��å=�øí�nvÐ{åBÐ�ì{åv�p �Azw�°Q�x?|BÐ�z?í�ÐÙÎ�mXÌ�ºìDP�CK�z@Ð�T�x?|X�ëíz<�é�d^BÐ
@mÉ�ï{TÐ��Xm^TÐ�é5KÎ�NÎ�ÚmZw��<�ÓÐÚmg#Ð�d^cT�Óm�?|BÐ�����

�gR�ÐÙkQ���\^TÐ�æ|@�é�AØ�n��<�¨m�TÐ�é5KÎ�nª��hkQ�ºðÐzTmA� ôpX|SÌ��<� ôp÷< ó ó¥��<�¨må�TÐ��Xm^TÐ�ëú�Å
Ø�ZaX�DP�x�ÉÌ�éíúÐ�ëÌ�M@�9�é5KúÐ��T�ë�bgQ��e^BÐ�9�Ø�ZaBÐ��v�x�ÉÌ���gR�ÐÙÎí��ôpåX|SÌ�ø� ôpå<¥

��<�éíúÐ�é5KÎ�nª��hkQ�ºðÐzwÛ��\^TÐ�æ|@�é�AØ�n�ø�Ø�åZaBÐ��åv�éíúÐ�ë�bgQ�º¨m�TÐ�â�Rí�p`h���TÐ
ÑÐ|KüÐí��e^Bm<À¼� oghm�TÐ��å`²�3��hú�º�eK�Ð��bG��<�ºMe>Ð��X�|�SÌ��XÐ�^TÐ�phmS�ÐÙÎ�¨m�TÐ��Xm^TÐ�é5Kü�ém�X�|SÙ�Òm�eTÐ��`PÌ

ïØÐ|BÐ��TmR�5S��fX°S�9�Ø|w�3í�Ñ|^TÐ��K��T5KÎÀ½�
¼»��hé5KüÐ�ÓÐÚmg�AÐ�rým�

óocå[`TÐ� óé�åd^BÐ�nc\w�mX�mfeXí�º��ýmhí��Km`TmS� óâ�Q|BÐ� óÒzd^TÐ� óé�d^BÐ�nc\w�mX�mfedQ�º�XÐ�^TÐ� ôÓm�cI�â�e�=
ìDPí�Úí|�BÐí�Úm!Ðí�æ|]TÐí��<�é�^`BmS�
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ém©üÐ�íÌ�é5KüÐ�9�Úmg�AÐ�m4�ëmS���TÐ�oXza�BÐ�nvÐ{BÐ�NÎ�ÒØ�^TÐ��Kz��w�Ð{ví��åX�ë�bgåG�måX�xå[�w���@
�TÙ��gZ`=��gTÎí�nv{Xí�Úmg�AÐ��S�9�ÑÐ|KÎ��Xí��e^X� ðøíÌ�.ùÐ���eTÐ�CK��gQ��c�8�éíúÐ��dK� öëkQ�ºMwV�TÐ�Úmg�AÐ��v�5S�DAúÐ��Xm^TÐ�é5KÎ�oTm@�9�

Ì�o�=Úí�ðm]`T�|Ai�X�CK�Dd[TÐ�Ø�K��X��hmX�øí��aQ��K�Q|X�éíúÐ��Xm^TÐ�9�|d[wÒÚí�cT��TÙ�ëú���hÌ�ÙÎ
�mX�Ð{ví�o�=|TÐí��`cTÐ�9�|Ai�X�CK�Ø�^w�ëÌ�Û�ª�ø�oc[Q��hú��gQ�|d[ôw °Q�â�Q|BÐ�DP�mXÌ�º�Q{@�Û�ª�ø�ÒzdKë�wV�TÐ��gTÎ�nvÙÀ¾��émagQ��MGÚzBÐ� ôpX|SÌí��eX|SÌí�ºëm��Tm\TÐ�p�vÙí�mó�GÚØí�ºëm�Tm\TÐ�z^Rí�mXmR���gcKí

émaw�ëÌ�Û�ª�°Q��émaw�øí�º ñzwÛ��e<¥í��ô�<¥��ñzwÛ�- ö|Xí��<� ôÓÚ|X�
|KmYTÐ�é�R�mXÌí�

ñn õ@m óÉ ó�g õ� ÷| ôw óí õ�g õ� ÷|ô= ôp÷e ôS Ð óÙõÎ«Ø�õcT� ó� ó̀ ÷@óÌ õng ó_TÐ� õ9 ÷� ôb óQ ðÐÚm óf õ?À¿�
9 Ñ�ZeBÐ�Dd[Tm<�Êm?�zaQ��g�|=�øí �ågQ�ÒÚí¥�ø�}ýmå?�ÜmågR��hÌ��f[^<�î|wí�ºow|^H�ÒÚí¥��hú�

Ð�TmR�zaQ�Ñ|^TÐ�ê°S�9�ØÚÐí��hú�|S{TÐ��gR�Ú5�úÐ��X�Úí{7��ð° ô? óÚ ó� ÷̂ õh óí ºð° ô? óÚ ô� ¬< ôÚÀÀ�
|KmYTÐ�é�R�Ð{v���Xí�
ô� ôfgõb÷<óÌ ó�÷g óS ṏ � ôd¬c óKôMõ\ ó̀ TÐ� ¬� óA ÐÙõÎ

�KmQ�M\`TmQ�¬� óA��T�^`X�éíúÐ��^`TÐ�9�|d�Ì�zRí��fgb<Ì�åTÐ��ågR�Ú5�Î��ví�º|^åYTÐ�ÒÚíå�T�|S{
�Q{@�Û�ª�zR�ÙÎ��gTÎ�pKØ�ÒÚí¥�DP��X�ðÐÚ5�Î�Ú5�úÐ�Ð{v��^?�Ú�`ZK��<Ð� ö�bTÀÁ�

émagQ�oa<m\BÐ�êzK��w��gG�Ûm?Ìí�º|vm]cT�ðma<m\X�ë�bw�ëÌ�n�gQ�éíúÐ�9�â�Q|BÐ�|d�Ì�ÐÙÎí��ôpå<¥í��e<¥
émaQ�º ó� óX�R���aw�3í�ºØ|`BÐ�Dd[Tm<��e<¥��Bm<�¨�<¥|wza=�CK��TÙí�ºoa<m\���w��gG��bT�º ÷|õS ôÙ ÷� óX �e<¥ xZQúÐ��v�oa<m\BÐ��^?í�Ð{v�x�a<�Ö¢ÀÂ�

Ñ�â�åQ|BÐ�måXÌ�éíúÐ�9�Ú5å�úÐ�êzåK�NÎ�Êm[X��<Ðí�Lgf�TÐí�êmYv��^�=í��ým�bTÐ��feXí�ë�gQ�bTÐ�nvÙí
ÒzdK�ëmS��Tí���@�|S{TÐ��gR�Ú5�úÐ�ë�^edw��¹±QÀÃ��åXí��ýmå�bTÐ�mXÌ��å<��åKm`TÐ�æ{å@�ëíÛ�å�gQ��å^X

�gd!Ð�çm`=m<�o�=Úí�ðm]`T�|Ai�X�CK�Ø�^w�ëÌ�Û�ª�ø�oc[Q��h±Q�Ñ�ZeBÐ�mXÌí�ºmev��Q{@�ë��?�w��
mfcS�éÐ�@úÐ�9�ðÐØ|`X�ÚzagQ�º�eX�æí{7�ø�éíúÐ�9�F��X��Km`TÐ� öëÌ��ým�bTÐ��K�ïíÚí���ým�bTÐ�éz�GÐ�zRí

`TÐ�odacK�é�a<��Km`TÐ�æ{@�CK���
m óv óØÐ óÚóÌ óí m óó4 �óI ÷Úóúmõ< ó� ¬̀ ó̂ ó=ôngõc óS óí ÷� ôf ôc÷� óh ÷Ó ¬{ó� óQ ñém ó? õÚÀÄ�

ë°Xm^TÐ�âÛme=�zaQ�ó� ¬̀ ó̂ ó=�í�óØÐÚÌ�é�d^BÐ�9�ñém?Ú��aw��cQ�ð°KmQ�Mc^`TÐ�9�|d[w�3í���Ð� ôa ¬̀ ó̂ ó=�CåK
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�aw�3í�º¨m�TÐ�é5KÎ���mvíôØÐÚÌ�éíúÐ�é5KÎ�CK�
íÐ�TmR�ÙÎ�Ñ|^TÐ��K��w��gG�ìmb@�5<��^�=��Xí��ým�bTÐí�MgQ�bTÐ�CK� ¬Ø ôÚ zR��ó� óX�R� ôp<¥í�¨�<¥Á»���Ú5�k<

|KmYTÐ�é�R��eXí�ºÒzdK��hú�éíúÐ��^`TÐ�9�â�Q|BÐ�
�õe ¬hõÎ óÊ¬° õAóúÐ� ô� ÷?óÌ ÷ ó3 óí ṏ ÷� ó̀ ó?ô� õd ÷f ôX ó õLgõc óA ÷� õX ò�gõ ó+ õ ÷D ó_õTÁ¼�

�dKÌ�zaQ�¨m�TÐ�ô�?Ì�é�d^Bm<�Ê°AúÐ�émaQ�íÐ�TÐ��K�Q|X�éíúÐ�9�|d�Ìí���¨�`?��
|KmYTÐ�é�R�ðm[wÌ��dGí�óNÎ� õÓmgõhm ó_TÐ� ôp÷w õ� óv óí �õeóew ó� óvõ;m óXË� ¬� ôf÷e óK ÷póQ ó óV÷hm óQ ôp÷� õH ÷ëóÌÁ½

¨m�TÐ�é5Kk<�ôpw�v��< é�^`Bm<�Ómghm_TÐ��ví�â�Q|BÐ�Ú5�Îí�Ò��eTÐ�ë�h�¨m�TÐ�9��eew�v��
|KmYTÐ�é�R��T{S��dGí�

mó ó¹�ô� ôX ¬ëói óS ðÒm ¬X óz ôX ðm� ÷d ôS óíõn óv ÷{ ôX óë ÷�óT ÷Ó ó|ó̂ ÷Yó� ÷GÐ óí m óf óR ÷� óQ î ó| ó?Á¾�
¨m�TÐ��dKÌ�zaQ�Ó|^Y�GÐ��< nZhí�ë�T�éíúÐ�9�|d�Ìí�º�<�ðø�^`X�î|?�F��BÐ��K�Q|X�

GøÐ�î|w�ø��f[^<í�ëÌ��bdgåQ�ÛÚmå<�DåP�F�å�X�Dd[TÐ�ëú��ým�bTÐí�MgQ�bTÐ�CK� öØ|TÐ�9�pg�TÐ�Ð{)�ØmfY�
�ým�bTÐ�nvÙ�5S�ë�bgQ��eX��^`TÐ��cAí��Km`TÐ�æ{@��gQ��Kzw��

3 måev�|KmYTÐ�ëÌ��X�McXm^TÐ�ncI�æ°�AÐ�zeK�ðÐ|AjX�Dd[TÐ�|S{<��ýmaTÐ�ÊÐ|`TÐ�CK��<�Õm��@øÐ��bdw��bT
�ðÐ|AjX�ì|S{wÁ¿� ðmghm>��é�åd^BÐ��åTÙ�Ddå��9��åd^=�ÒDåAúÐ��åXÐ�^TÐ� öëkQ�MgQ�bTÐ�Úmg�AÐ��v�5S�éíúÐ��Xm^TÐ�é5KÎ�oTm@�9

�ðÐÚí|6�íÌ�ðm<�ZeX�íÌ�ðmK�Q|X�ºoc[Q�íÌ� óëmS� ðÒzdK��gõQ â óÛme�BÐÁÀ�o�=|TÐ�9�êza�X�CK�Ø�^w� õoTm"Ð�ì{v�9�Dd[TÐ�ëú�Å
}ým?��TÙí��`cTÐ�9� ò|Ai�X�

Qémag��óêm^\TÐ� ô�ô�cSÌí� ôp��Ií�º ñzTmA��<�ÓÚ|Xí�nvÙí�º�w{gdc�TÐ�5f�X|SÌí�pwÌÚí�ºëm�Tm\TÐ�óÐz^Rí�êmR�
o^g<Ú�-Ì��<�|dK�é�a<��TÙ�CK�ë�gQ�bTÐ�éz�GÐ�zRí� òo óSÐ óÚÌ�õØ� ô̂ õ< ÷�ó� ÷�ó= ÷ ó3 ó� õv Ð óÙõÎõ� ó� ÷GõÎ ôØ� ôK õ�õ< ÷póSmó� ÷Gm óQ ó� «�ôe ô=ÁÁ�

éíúÐ��dKÌ�zaQ��ó� «�ôe ô=�é�d^BÐ�9�ôØ� ôK�¨må�TÐ�9�|d�Ìí�ºâ�Q|X��KmQ�nýmh��hÌ�CK�pSm�åGÐ�Ddå�
émaQ�é�d^BÐ��TÙ�NÎ��?|w����<��

|vm]cT�Dd[TÐ�oa<m\X��f[^<�àFYw�3í�º�+í�oge�=í�ØÐ|QÎí�qghi=í�DS{=��X�|vm]cT�Dd[TÐ�oa<m\X�î|wí�
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m�TÐ��Xm^TÐ��X�Dd[TÐ�æ{@�Û�ª�øíÒzdK�ëmS�ÐÙÎ�¨ÁÂzåeK�ow|^åYTÐ�ÒÚíå�cT��åQ{@�Û��gQ�Òzd^TÐ�DP�mXÌ�º
nc\BÐ�z�K�pe<�ob=mK�é�R�9�5S�MwV�TÐ�

åååååw õ|õJm¬eTÐ� õU÷̂ ôw óám ób ô̂ õ<óë÷� ôKm ó̂ ôH Ð� ô�óóB ô� ôv Ð óÙõÎÁÃ

éíúÐ��Xm^TmQ�U^w�é�d^BÐ�9� ó� õd ÷KôÌ�÷� ôKm ó̂ ôH�3í ºâ�Q|X��KmQ��hÌ�CK�¨må�TÐ��Xm^TÐ�9�|d ó[ôw�Ð�å�B�
�a=��cQ�Ñ�ZeBÐ�ìDd����ì��B���T{T�Ð�IFYw�3í�ðmac\X�¨m�TÐ��Xm^TÐ�Dd��æ{@�Mw��eTÐ��^<�Û�?í

ow|^YTÐ�ÒÚí�TÐ� ðm�Tm>��måXí��åTmX��å<Ðí�æí|åA��å<Ðí�ºMw��eTÐ��^<��gTÎ�nvÙ�m,�ºmv|SÙ�êza=���TÐ�î|AúÐ�nvÐ{BÐ�oTm@�9
Ð �gTÎ�nvÙ�?ÐFcQ��^��X�9���v{X�n�@�CK��̄S�m4m©Îí��XÐ�^TÐ�é5KÎ�mh|SÙ�zaQ��vDPí�ÊÐ|`T�

¼¼�ÈìDAi=í�éíúÐ��Xm^TÐ�Dd��|SÙ�nª���X
zåeK�|då[w�øí�MwåV�TÐ�zåeK��K�Q|X��T�|d[w�éíúÐ��Xm^TÐ�ëkQ�º�gQ�âÛme�BÐ��GøÐ�9�¨m�TÐ� ô�Xm^TÐ��dKôÌ ÐÙÎ

TÐ�zeK�æ{²í�ºMgQ�bTÐ�èmåeví�ºoå�=Úí�ðm]`T�|Ai�X�CK�Ø�^w�ø���@�|d[w�°Q�â�Q|BÐ�DP�Dd[TÐ�mXÌ�º�ým�b
�ð°Z`X��TÙ�êza=�zRí�éíúÐ�9�â�Q|BÐ�DP�Ú5�Î�Û�?��X���åXm^TÐ�Ddå��|åSÙ�måfgQ�nåª� òÓøm@�|S{h�meví

.iw�5S��TÙí��Q{@�Û�ª�øí�ìDAi=í�éíúÐ�
NíúÐ�oTm"Ð�ô� ôQ ÷{ ó@ ó� óR óíÌ�ÐÙÎ�ò~÷�óT 9�

émagQ��Dd[TÐ�|SÙ�zaQ�º�<� ñzwÛ� ¬LK� óëm^�GÐí� ôpe^�GÐ��<�Üm��TÎ��Z"�æ{@��T��hú�º�Q{@�Û�ª�øí�ðÐ|Ai�X
�ðmå^QÚ�Ddå[TÐ�|S{ågQ�º¨må�TÐ�|wzåa�TÐ��v{åTÐ�NÎ�ÚØmå�=�5å<Úí�È�ågcK�ëm^��X�íÌ��<�ëm^��X��v��v�æí{�BÐ�9

Ð ��R�Ú5�³T�ðmgHm |Ajwí�ºÜm��T³T|S{TÁÄ�
oghm�TÐ�oTm"Ð�Ñm<��X��Xm^TÐ�ëmS�ÐÙÎ�óëm óS��

émagQ��ôìm ¬wõÎ ðmawzÉ� ñzwÛ�ëmSí� ôpeS�
Dd[TÐ�|SÙ�zaQ�ìmwõÎ�EA �ví�ðÐ|Ai�X�ôpeS�ïÌ ÒzdK�EA��ÉúÐ�9��hú�æ{²�ëÌ�Û�ª�øí�º���wzÉ�mhÌ��

�gRí���gRí�ºðmX ¬z óa ôX ôìÚ5�Î�Û�ª��gRí�ºðÐ|vmJ� ð5GÐ�|S{w��|S{w�øí�æ{²�
o�Tm�TÐ�oTm"Ð��Ñm<��X��Xm^TÐ�ëmS�ÐÙÎ�¬� óJ��
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émaw��ôìm ¬wõÎ ð5ýmR�ðÐzwÛ� ôp÷eóe óJí �e¬e óJ�
¨m�TÐ��^`TÐ�ëÌ�z�h�ôpeeJ��gT�^`X�{AÌ�ð5ýmR�ðÐzwÛ�éíúÐ��^`TÐ�mXÌí�º��åe¬eJ��åcKm`Q��åv�NÎ Ø�å^w

�zwÛ��^`Xí�º�cb�BÐ�Êmw�éíúÐ��T�^`Xí�º�|AjBÐ�Ñ�ZeBÐ��Z`eBÐ�Dd[TÐ�¨m�TÐ��T�ìmwÎ�ñEA��ÉúÐ�9��ví |Ajôwí�|S{gQ� ñÒ óz öd ôK�
�gRí����h�ºDd[TÐ�êzaw��õ� ÷w� óAÌ�ðÐ|dKí�ðÐzwÛ�ìm ¬wõÎ ṏ móeô] ów óí �́ ôJóÌ�
�gRí����h�ºDd[TÐ�æ{²���w�AÌ�ðÐ|dKí�ðÐzwÛ�¨me]wí��́ ôJóÌ�
�gRí����h�ºðÐ|vmJ�|S{w���́ ôJóÌ�w�AÌ�ðÐ|dKí�ðÐzwÛ�ðm óAóÌ ¨me]wíÂ»�
¼½�ÚmfJüÐ�NÎ�Ú5�üÐ��X�

Ddå��ë�åbw�ëiå<��åTÙí�º�T�oa<m\X�êzKí� ôì�`ôw móõB o`Tm8�Ú5�üÐ�9��Z@�ÐÙÎ�|vm]TÐ�NÎ�Dd[TÐ��X� ôéz^ôw zRØ|`X�DP�ì�`w�mX� öëÌ��X�Ø|`X��K��cÉÌ�9�ðÐEA��dfBÐ��Xm^TÐ��Km`TÐ���4�R���X��ÌðÐ|ådKí�ðÐzåwÛ�¨måe]wí��́åJ
�w�AÌ�

éíúÐ��Xm^TÐ��dKÌ��JÌ��gT�^`d<��w�AÌ�ðÐ|dKí�ðÐzwÛ�¨må�TÐ��Xm^TÐ��©ôÌí�º�¨måe]w�NÎ oå?m�<��åví
�gRí�ðÐDd��¨m�TÐ�é�^`Bm<��=Ì�ÐÙkQ�ºÊmgTÐ�éíúÐ��T�^`X�ëú� òëm>�é�^`X��º�w�åAÌ�ðÐ|ådKí�ðÐzåwÛ�ìmwÎ�¨me]wí��JÌ

�Dd[TÐ�ëmbT�ôìmwÎ�ìå�`w�måB��<må\X�DåP��åebT�º�åÉúÐ�9�mfeK�EA��ví�ºÊmgcT�ØÐ|Qüm<�ðma<m\X��w�åAÌ�
émagQ�|vm]TÐ�NÎ�ÚmZgQ� õ ¬� ó̀ ôBÐí� õ «� ó̀ ôBÐ�M<�oa<m\X�°Q� ò{þeg@í���w�AÌ�ðÐ|dKí�ðÐzwÛ�ðmAÌ�¨me]wí��JÌ�

Dd[TmQ�m©m ¬wÎ�õ «� ó̀ ôdcT��<m\X��w�AÌ��<m\X�DP��ebT�Ddå[TÐ�Ð{åví�Ìzå��X��åÉúÐ�9��åv��å�TÐ�ÊmågcT
mvEA�

�gaQ�ÚmfJüÐ�NÎ�Ò�^TÐ�n?í�Ú5�üÐ��X�oa<m\BÐ�Ú{^=�CK�Ême<í�ðmAÌ�ÊmgTÐ��ví��eK�E�dcT�oaQÐ�d<�ém�BÐ�9��
émagQ�ì�`w�mX�NÎ�Õm�²�ø�|vmJ��GÐ��hú��w�AúÐ���`Tm8� ôì ¬ ô�ów øí��ðmAóÌ ṏ meô] ów óí �́ ôJóÌ�w�AÌ�ðÐ|dKí�ðÐzwÛ�

ë�ågQ�bTÐ�Ûm?Ìí�ºë�wV�TÐ��gTÎ�nvÙ�mX�Ð{ví��õ=óø� ôd ÷̂ óX :��GÐ�zR��XmK� ¬�S�ëú�âÛme�TÐ�Ñm<��X�Ð{v�Õ|¶�zRí
�ô�Q{@�Ûm?Ì��X�èmeví�ºém�BÐ�Ð{v���X�9�ÊmgTÐ��ví��eK�E�BÐ�nhm?��KÐ|w�ï{TÐ�ºÚ5�üÐÂ¼�

¼¾�mfgQ�âÛme=�ø�Ú�XÌ�
ëi<�é�aTÐ���G�æí|å]TÐí�º�ågKm`BmS�âÛmåe�TÐ�àí��måfgQ��åa �å�TÐ�Óø�åd^BÐ�9��åaw��XÐ�^TÐ�M<�âÛme�TÐ

�ví�Mw��eTÐ�Ú�f+�zeK�âÛme=�mfgQ�ï|ª�ø�Óø�d^X�èmeví�ºmvDPí�
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ðøíÌ��}ggd�TÐí�ém"Ð�
"måÉ�ë�åbw�ëÌ��ågQ�âÛmåe�BÐ�é�d^BÐ�àí���Xí�ºM=|bh�mh�bw�ëÌ�}ggd�TÐí�ém"Ð�àí���X�émå"Ðí�Ú5å�³T�ðm

ëm=|bh�m©í�oQ|^X�Dd[TÐ�ëú�ëÐ|d[w�ø�}ggd�TÐí�
émaw�ëÌ�xZgQ�ºém"Ð�9�âÛme�TÐ��\^X��<Ð�Ûm?Ì�zRí��¨m�TÐ��^`TÐ�é5KÎ�CK�ºðm�PÐÚ�èÚÛÌ�¨ÚÛ�èÚÛÌ�émawí�º��
éíúÐ��^`TÐ�é5KÎ�CK�ºðm�PÐÚ�oTm"Ð�ì{v�9�èÚÛÌ�¨ÚÛ��

�\^X��<Ð�CK� ôßó óF^ôwí�gQ�âÛme=�øí�ém"Ð��`T�ÒØmKÎ���X�Ð{v�ëi<Â½� ðmghm>���e���BÐ�
�gR�ÐÙÎ��ñLK� öCÉí�nvÙ�5hÎí�º ð5ýmR�ðÐzwÛ�öøÎ� ôpeeJí� ôpcdK�mXí�º ñzwÛ�öøÎ�z^Rí�êmR�mX�

�X�émå^QÌ�èmåeví�º5hkå<��e���X��eXí�öøk<��e���X��eXí�ºÑ�ZeX��eXí�â�Q|X��eX�oc�XúÐ�ì{v�9��e���BÐ�ëkQ�oåXza
éÐ�RúÐ��X�.ùÐ��gZ`�TÐ�|S{h�Ð{v�CK�o<m?³Tí�Èø�êÌ�âÛme�TÐ��X��TÙ��fQ�ºÒ|Ai�X�Óø�d^Xí�

Ì�éíúÐ�é�aTÐ���gRí�Dd���dfBÐ��^`TÐ�9�|d�Ì�ÐÙÎ��hú�ÅâÛme=��e���BÐ�9�~gT��º ñzåwÛ�öøÎ�zå^R�mXí��v�êmR�mX
� öëkQ��v��b@9��Azw�3�öøÎ��`eX�êmgaTÐ��^?�m,�e^BÐ�~b^ew��T{<í��T�p<m>��hÌ��X�ºzwÛ��K�ðmg�

�gR�ëÎí��émAØk<�zwÛ�öøÎ�z^R�mXí��v�öøÎ�êmR�mX��v��b@9�öøÎ���åX�Dd[TÐ�æ{@��>�öøÎ��ÒØ�å?�BÐ�oåTøzT
�æ{å²�3�ëÎí�ºìÛmå?Ì�zåR�êmåYv��<Ð��bT�º�Km`TÐ�æ{@�ëí}gª�ø�MwV�TÐ� öëkQ�ºmfgcK��åv�öøÎ��æ°åA��åfQ

�BÐâ�d�
|KmYTÐ�é�aS� ñé öíjdQ��e���BÐ�9�âÛme�TÐ�ÛÐ�?�CK�mv|vmJ� öézw���TÐ�Þ�ZeTÐ��^<�9�ØÚí�mXí�

ô� ód¬g ó= óí ôìmóe ÷�óÌí��õ� ÷c óR óÑm óÉm óXm óhmó�g óH õ�<��vÙ� ÷� õX ônõKÐ� óS ¬øõÎÂ¾�
ïÌ�º�gTzõT æ{"Ð��X��hi<��cwíi=í��móe ÷�óÌ m óX óí ônõKÐ� óS öøÎ���c óR óÑm óÉm óXæ{å@��wíi�TÐ�Ð{v��X�ê}cwí� ônKÐ�óS öøõÎ ôì ë�wV�TÐ��^edw�ï{TÐ��Km`TÐ��Úmå��Km<��e^Bmå<� õæí{å�BÐ�Ø�å?í�påg�TÐ�9�æ{å"Ð�â�då�X�ëÌ�î|w��X��feXí

Ú�S{BÐÂ¿�
Ñ�¨m�TÐ� ôé�aTÐ��bw ëÌ�M<�ç|Q�øí�ºïzhíÐ|TÐ��feXí�õÊ5c^TÐ� õ�^<� ôé�R��ví�ºðmac\X��e���BÐ�9�âÛme�TÐ� ôÛÐ�@�ë�

5öhk<�íÌ�öøk<��e���X�ë�bw�ëÌ�íÌ�ðm<�ZeX�íÌ�ðmK�Q|X��e���BÐ�
émåa ôw ëÌ� �aw� óÜmgaTÐ� öëi<�ÛÐ�!Ð�é�aTÐ�Ð{v� ôÑm�ÉÌ��cKí��Måc^`TÐ�ëú�Å�åv� ñzåwÛ�öøÎ�zå^Rí�êmåR�måX�êmåR�

í�z^R�z^<�5gQ��d^cT�mP «| ôQ�öøÎ�Ð Dd[TÐ�9�|AùÐí�|vm]TÐ�9�m©z@Ì��d^w�ëÌ��_�egQ�å ó ÷V ó"Ð�ëú�Å�Z`eB
ìz^<�Dd[TÐ�émZ`hÐ�n?�w�
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ðÐ|AjåXí�ðmå]`T�ðmXzåaX�Ddå[TÐ�ë�åbw�ëÌ�émZ=øÐ�Ð{v��X�ê}cwí�º�TÙ�M^=��cXm^<�Dd[TÐ�émZ=Ð� ó�bXÌ�mB��bT��åb@�9��åAÐØ��hú�ðm���X�ë�bw�ëÌ�o�=|TÐ�9�ì|Ai=��X�ê}cwí�º�^?|X�z^<�Ò|Ai�X�.i=�Dd[TÐ� óo�=Ú�ëú�Åo�=Ú�öøõÎ� ðmå^hmX��å<�źó� ÷̂ ôw ø��`cTÐ�Ö°É�ø��`cTÐ�9��dwza=í�º�=m�>Î�CK��gTØ�o�=|TÐ�9�Dd[TÐ�DAi�Q�º�c�R���TÐ��måX�CåKí
émaw�ëÌ�Û��gQ�êza=��ñzwÛ�öøÎ�z^Rí��v�êmR�mX�

< Ó�`w�øí�LÉúÐ�DAi�TÐ�é�TzX�V"Ð�ëú��Q°A�CK�é5^�GøÐ� ö�bT�âÛme�TÐ�9�ÜmgaTÐ��v�Ð{v�émZ=Ð�ßí|^
�cXm^<�Dd[TÐ�

z^<� óâÛme�TÐ�Êøjv��X�z@Ì��bY��w�3í�5öhÎ���å�X�må¹Ì��åX�V"Ð�ÒØmQü�ðm[wÌ�mvz^<�Dd[TÐ�émZ`hÐ�nª���TÐ
�¬øõÎ��
Õ�qTm�TÐ�é�aTÐ��måX�Ð{åví�ºâ�åQ|BÐ��e��å�BÐ�9�ë�bw�âÛme�TÐ��eX� ¬ëÌí�º�aQ�Ñ�ZeBÐ��e���BÐ�9�âÛme�TÐ�ÛÐ�?

�<�Ö¢�|TÐÂÀémaw�ëÌ�Û��gQ�º��âÛme�TÐ�CK�ðÐzwÛ�öøÎ� ôpX|SÌí� ôp<¥�mX�
|wzåa=�CåK�ê°åbTÐ�o�É��R��=�ø�oc[Q�Ñ�ZeBÐ�ëi<�ºÑ�ZeBÐí�â�Q|BÐ�M<�ç|`TÐ�é�aTÐ�Ð{v�Ñm�ÉÌ�|SÙí

ÒzdK��hkQ�â�Q|BÐ�æ°�<�ºìDd��
e^BÐ�Ümb^hÐ��J�9��Qmh�DP�ðmR|Q�Ð{v�ëÌ�z�h�|]eTÐ�meaRØ�ÐÙÎí��ådfBÐ��å^`TÐ�9�|då�Ì�ëÎ�Ême��åGøÐ��X�ØÐ|BÐ��

�ëíz<�öøõÎ�¬øõÎ z^<��RÐ�TÐ�oc[`TÐ�æ{@�êí}Tí�º�
9 ÒzådK�Ñ�åZeBÐ�ëmåS�ÐÙÎ�âmåe�XøÐ�å �aw��åhÌí�º ðoc[Q�ëmS��Tí�æ{²�ø��gQ�Ú�Z�BÐ�ëi<�Ê5c^TÐ�Ö¢�zRí

��h�º�ÉúÐ��ð5ýmR�ðÐzwÛ�öøõÎ ôpeeJí� ôpdcK�mX�
X �hkQ��T{T�ðmåKme�XÐ�êmb@úÐ�9�5feg<�ï «��w�ëÌí�Ñ�ZeBÐí�â�Q|BÐ��e���BÐ�M<�ç|`w�ø�ëÌ��[QúÐí���@úÐ��
�ðÐÛÐ�?�íÌ� ðm�Tm>���T é�^`BÐ�

�ågQ�é�å^`BÐ�9�ìÛÐ�?�oÉm�<í��gKm`BÐ�|ýmG�CK�ðmGmgR��gQ�é�^`BÐ�9� óâÛme�TÐ�Mw��eTÐ�Ú�f+�Û ö�?�æ|å]TÐ�
Úzaw��T{bQ�º�`<�ëí|aBÐ�ê°Tm<�ðmhFaX��T�é�^`BÐ�

måfgQ��åG��w�æí|å]TÐ�ëiå<��gQ�é�^`BÐ�M<í��eg<�ðmR|`X�ïzhíÐ|TmS��T�é�^`BÐ�9�âÛme�TÐ��eX��X�Ê5c^TÐ��X�èmeví
mvDP�9��G��w�ømX�

�gR�ÐÙkQ��|wza=�ëíz<�~gd#Ð� óê�w� ôÓ�í� ôpdÉ�9�ïÌ�maw�ø��T�é�^`BÐ�æ°�<�ºðm�g�É��TÙ�ëmbT���dÉ�é
�gQ��ïÌ ��dR�Û�ª�ø�ÙÎ�ºðmQ�A�Ó�í�pdR���gQ��G��TÐ�êz^T�æ�#ÐÂÁ�
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�gQ��TÐí�owÐz4Ð� Ð �Xí�

¼��Õ�ºo�Tm�TÐ�o^�\TÐ�ºÓíD<�ºëme�T�º-|^TÐ�ÔÐFTÐ�Êmg@Î�ÊÐØ�ºÑ|^TÐ�ëm�T�ºÚ�]eX��<Ð�oX°^TÐ�êmXüÐ¼ ¿�Þ�º¼ » Á�º�â}Q���<Ì��wzTÐ�n7�ï�_cTÐ�êmXüÐ�º
TÐ�Õm=�ºïzg<}TÐ�l=|X�zd7�zg�TÐ��g`TÐ�Õ�ºodwzaTÐ�o^�\TÐ�ºÜ�XmaTÐ�|vÐ�?��X�Üí|^À�Þ�ºÀ½»�º�â}h���

½�D�w�Óím`=��X�z@Ðí��e^X�NÎ�ïØj=�mfebT�âÛme�cT�ÒØz^�X�Óm`w|^=�Mw��ecTí�ºêmYv��<Ð��w|^=��X�ðm�w|R��w|^�TÐ�Ð{v�p^�í����å<�LåK�Ú�`ZK��<Ð
�Lg�HúÐ�Ú�`ZK��<��XjX��ÓÁÁÄåv�OTm<�æí|^BÐ��?m?}TÐ��+�Ö��º�ga �ºD�bTÐ�Ö��Ø���Õ�ºçÐ|^TÐ�9���I�ºÖme?��<Ì�n@mÉ¼�Þ�ºÁ¼ ¾�º

��wzTÐ�ém+�zd7� Ð�z�K��<Ì��TmX��<Ð��ÓÁÂ½åv��ga �º�gaK��<ø�mf@���X��TmX��<Ð�og`TÌ�º���ºÓíDå<�º|b`TÐ�ÚÐØ�ºzgd"Ð�z�K��wzTÐ��7�zd7
�Õ�ºÒOK�oGØm�TÐ�o^�\TÐ�ºëme�T½�Þ�º¼ ÀÂ��gK��<�|dK��X|4Ð�º���gK5GÎ��<��ÓÂ» ½åv��ga �º��eTÐ�9�Ú|�BÐ�º��Ø���ÚÐØ�ºzåd7�LåK�Ú�åZeX
�ºNíúÐ�o^�\TÐ�ºVX�ºê°�TÐ½» » À�Õ�ºê½�Þ�ºÂ¾À�ïÚmZhúÐ�êmYv��<� Ð�z�K��wzTÐ�ém+�zd7��<Ì�êmYv��<Ð�º��ÓÂÁ¼åv��îzåeTÐ�|å\R�Ö��º

�ºëme�T�ºÓíD<�º|b`TÐ�ÚÐØ�ºîzZTÐ��<í¼ ¿½¼åv�½» » ¼�Þ�ºê½ÀÄÐ�º���gK��<�zd7��<�LK�¨�dHú��Ó¼ Ä¼ Ãåv��og`TÌ�CK�¨�dHúÐ�Ö��º
�ºNíúÐ�o^�\TÐ�ºëme�T�ºÓíD<�ºogdc^TÐ�n�bTÐ�ÚÐØ�ºëmö�ZTÐ�ogHm@��X��TmX��<Ð¼ ¿¼ Âåv�¼ ÄÄÂ�Õ�ºê½�Þ�º¼ » ½��

¾��Ò|w|v�-Ì��K��c�Xí�ïÚm��TÐ�ìÐíÚ�xg�É�qwz"Ð\�`c<��c�X�owÐíÚ�ëÌ�öøÎ�º���� öEb=í� óë��¬��ô=Ò|åX�Må>°>í�ðmå>°>�òÒ°åÉ��åS� ó|< ôØ� óëí ôz ód ÷ ó í�ëí���
��I�g�TÐ��1|TÐ�z�K��wzTÐ�é°?��Qm"Ð�êmXüÐ��ÓÄ¼ ¼åv��åga �ºxg�åZTÐ��Xm!Ð�Ö��xgH��TÐ�º���ºzgåH|TÐ�oå��bX�ºëÐ�å�Ú��Xmå?�ëÐ�å�Ú

�ºNíúÐ�o^�\TÐ�ºßmw|TÐ¼ ¿¼ Äåv�¼ ÄÄÃ�Õ�ºê½�Þ�ºÃ» ¼m�"Ð��<��c�X�M�"Ð��<Ì�êmXüÐí�º�ïÚ�<må�geTÐ�ïDåYaTÐ�Õ��Ó½Á¼ååv��xg�åÉ�º
Ö�í��gc^=�º�c�X���ºNíúÐ�o^�\TÐ�ºëme�T�ºÓíD<�ºogdc^TÐ�n�bTÐ�ÚÐØ�º�wzTÐ�~dH�z1Ì¼ ¿¼ Ãåv�¼ ÄÄÃ�Õ�ºê¼�Þ�º¾¾Ä��

¿��ØEBÐ�zw}w��<�zd7�Üm�^TÐ��<Ì�ØEBÐ��Ó½ÃÀåv��ga �ºn[�aBÐ�º���Õ�ºn�bTÐ�3mK�ºodg[K��Tm#Ð�z�K�zd7¾�Þ�º¼ ¼ ½���

À�âÛme�TÐ��w|^=�9�oXza�BÐ�ÚØmZBÐ�|]hÐ��
Á��Þ�ºîzeTÐ�|\R�Ö��ºêmYv��<Ð½ÂÁ�Õ�º�Tm�BÐ�x�íÌ�º½�Þ�º¼ ÃÄ��
Â��owÐíÚ�9í�ºoþg\�cT�pg�TÐ�êÙøí��wzT�z1�ø��º�?m?}TÐ��+�Ö��ºÚ�`ZK��<Ð�º¼�Á¼ ¾��

Ã��Õ�ºëm�ZTÐ�ogHm@��X��TmX��<Ð�og`TÌ�CK�¨�dHúÐ�Ö��º¨�dHúÐ½º��Þ¼ ¿À��
Ä�ÚzZBmS�âÛme=��gQ�ë�bw�ÚzZBÐ��GÐí����^QmYTÐ�LK��<�zd7�ëm�ZTÐ��Ó¼ ½» Áåv��\���º¨�dHúÐ�Ö��CK�ëm�ZTÐ�ogHm@�º���º�wzTÐ�~dH��gvÐ|<Î

�ºNíúÐ�o^�\TÐ�ºëme�T�ºÓíD<�ºogdc^TÐ�n�bTÐ�ÚÐØ¼ ¿¼ Âåv�¼ ÄÄÂ�Õ�ºê½�Þ�º¼ ¿À��
¼ »��Õ�º�Tm�BÐ�x�íÌ�ºêmYv��<Ð½�Þ�º¼ ÃÄ��úÐ�Õ�º�TmX��<Ð�og`TÌ�Ö��º¨�dH½�Þ�º¼ ¿Â��

¼ ¼��Õ�º�TmX��<Ð�og`TÌ�Ö��º¨�dHúÐ½�Þ�º¼ ¿Â����\gaeYTÐ�MXúÐ��<�z1Ì�º�\gaeYTÐ��Ó¼ ¾¾¼åv��º�åXÐ�!Ð�Ö���XÐ�4Ð��©�CK��XÐ�cTÐ�ÚÚzTÐ�º
�ºNíúÐ�o^�\TÐ�ºëme�T�ºÓíD<�ºogdc^TÐ�n�bTÐ�ÚÐØ¼ ¿¼ Äåv�¼ ÄÄÄ�Õ�ºê½�Þ�º¾ÀÂ��

¼ ½�TÐ�9í�m©�MQV�X�Mc^Q�M<�|AË�âÛme=�pg��lR��í�� ¬: óí���9�mKÛme=í��dw|P��5feX�z@Ðí��bT��<�ðø�^`X�ë�bgT��
¼ ¾��Êmv����e^d<�|XÌ��^Q��GÐ�{A����ÉúÐí�º�d�cT�oX°K��gBÐí��Smv���gRí�ºÒ}©�íÐ�TÐ�pTz<Ì��>�ºðÐíÐí�æmbTÐ�pTz<Ì���æmbTÐ��X�éz<�Ò}d4Ð�ëÎ

Ò�m�X��m@�ºëm�ZTÐ�Õ�º¨�dHúÐ�Ö��CK�ëm�ZTÐ�ogH½�Þ�º¼ ¿À��
¼ ¿���bhÌ�3í��ïÌ��í�º}�KÌ�3�m ó̂ ód ÷� õX���Õ�º¨�dHúÐ�Ö��CK�ëm�ZTÐ�ogHm@�º�?Ú��GÐ�NíúÐ��gBÐ��b<½�Þ�º¼ ¿Á��

¼ À��Õ�ºxwV�TÐ�Ö��ºï|vÛúÐ¼�Þ�º¾¼ Â��
¼ Á��Õ�ºxwV�TÐ�Ö��ºï|vÛúÐ¼�Þ�º¾¼ Â��

¼ Â��<m�TÐ�ÚzZBÐ��



�¼ ¾»��Ø�ïz^�TÐ��1|TÐ�z�K�çÐÛ|TÐ�z�K��
�

Ì¥]¼@�?�QW@H¸?�Ï¹�� �ÉË¸ÉÊ±���½lÊc'/2'&/3&� �
0..5�

�

¼ Ã��x�íÌ�ºêmYv��<Ð�Õ�º�Tm�BÐ½�Þ�º¼ ÃÁ�ga �ºnwÚmKúÐ�n�S��K�ng�cTÐ��e_X�º��Ø���ºpåw�bTÐ�9�ºNíúÐ�oå^�\TÐ�ºnåg\#Ð�zåd7��åg\cTÐ�zå�K
¼ ¿½¼åv�½» » »�Õ�ºêÀ�Þ�ºÁ½À��

¼ Ä��Õ�º¨�dHúÐ�Ö��CK�ëm�ZTÐ�ogHm@�ºëm�ZTÐ½�Þ�º¼ ¿½��
½»��Õ�º¨�dHúÐ�Ö��CK�ëm�ZTÐ�ogHm@�ºëm�ZTÐ½�Þ�º¼ ¿½��
½¼�Hm@�ºëm�ZTÐ�Õ�º¨�dHúÐ�Ö��CK�ëm�ZTÐ�og½�Þ�º¼ ¿½���¼ ¿¿��
½½��Õ�º¨�dHúÐ�Ö��CK�ëm�ZTÐ�ogHm@�ºëm�ZTÐ½�Þ�º¼ ¿À��
½¾��Õ�º¨�dHúÐ�Ö��CK�ëm�ZTÐ�ogHm@�ºëm�ZTÐ½�Þ�º¼ ¿½���
½¿��4�aQ���McXm^TÐ��?�=�Ñ�?í�êz^T�Ú�fd!Ð�zeK�âÛme�TÐ��X�~gT�ºzwÛ��JÌí�êmR�êmR��í��JÌ���NÎ�zwÛ��5�@ø�íÌ�ºðmg_cX�¨m�TÐ��Xm^TÐ�ë�bw�ëÌ�é

oc[Q�mev�Dd[TÐí�é�d^BÐ�Dd��9�ð°XmK���Õ�º¨�dHúÐ�Ö��CK�ëm�ZTÐ�ogHm@�ºëm�ZTÐ�ºâÛme�TÐ��X��h�S��Úm`TÐ�Ûm?Ìí½�Þ�º¼ ¿À��
½À��Õ�ºn[�aBÐ�ºØEBÐ¿�Þ�ºÂÁ�Õ�ºng�cTÐ��e_X�ºêmYv��<Ð�ºÀ�Þ�ºÁ½Â�Õ�ºÚÚzTÐ�º�\gaeYTÐ�º½�Þ�º¾À¿��
½Á�ú�ÑÐ�?�CK�æ�\^X��h��T����ví��`eBÐ�¨m`S��ëú�º��T��ïÌ�ºâme�Xø�âme�XÐ�æ|@��pcR�ÐÙkQ�ºmfI��Êm`�hø�m)Ð�?��`�ew���ëkåQ� óp��h� óÓÌ|R��T

�X�x�ÉÌ�m4�AØ���R�ðmg`eX�ëmS�ÐÙÎí�ºm)�ðmg`eX�x�ÉÌ�m4�AØ���R�ðm���X�mvz^<�mX�ëmS�ÐÙkQ�ºÒÊÐ|aTÐ�é�Z@�êz^T��Ém@�DP�Öm�eTÐ��å`h�ëú�m4�Az<�ðm��
Óm�>Î��`eTÐ��

½Â��Õ�ºÚÚzTÐ�º�\gaeYTÐ½�Þ�º¾À¿��

½Ã��Þ�º|\aTÐ�Ö��ºêmYv��<Ð½ÁÃ��
½Ä��Õ�º¨�dHúÐ�Ö��CK�ëm�ZTÐ�ogHm@�ºëm�ZTÐ½�Þ�º¼ ¿¿��
¾»��\K�æ|@�ø�æmeþ�GÐ�æ|@�íÐ�TÐ�ë�b=�ïÌ��

¾¼��Õ�º�?m?}TÐ��+�Ö��ºÚ�`ZK��<Ð¼�Þ�ºÁ½½��
¾½�CK�ëm�ZTÐ�ogHm@�ºëm�ZTÐ��Õ�º¨�dHúÐ�Ö�½�Þ�º¼ ¿¿��
¾¾���X�æmbTÐ��b<�pg�TÐ�Ð{v��`²��õèm=Ì� õèm=Ì���T�a<�ðøz��X�º|S{B�ðm<m\A�æmbTÐ�x�`<��hÌ��f[^<�î|wí�ºqhjB� ñÑm\A��hÌ�CK����õ~�@Ð� õ~�@Ð���ëízå<

émaT�qhjB�Ñm\#Ð�ëmS��T� òÊmw���¡�@Ð�¡�@Ð��ïÌ�æí{å7�~�å@Ð�é�^`Xí�ºÊmgTm<���å ó�`óh�~�å@Ð��Ð|å]h���Ö��CåK�ëm�åZTÐ�ogåHm@�ºëm�åZTÐ
�Õ�º¨�dHúÐ½�Þ�º¼ ¿¾���Õ�ºÚÚzTÐ�º�\gaeYTÐ½�Þ�º¾ÀÀ��

¾¿��Õ�º¨�dHúÐ�Ö��CK�ëm�ZTÐ�ogHm@�ºëm�ZTÐ½�Þ�º¼ ¿¾��
¾À��Õ�ºÚÚzTÐ�º�\gaeYTÐ½�Þ�º¾ÀÀ��

¾Á��Õ�º¨�dHúÐ�Ö��CK�ëm�ZTÐ�ogHm@�ºëm�ZTÐ½�Þ�º¼ ¿¾��
¾Â��Õ�º�Tm�BÐ�x�íÌ�ºêmYv��<Ð½�Þ�º¼ ÃÁ��
¾Ã��Õ�º¨�dHúÐ�Ö��CK�ëm�ZTÐ�ogHm@�ºëm�ZTÐ½�Þ�º¼ ¿Â��
¾Ä��Õ�º��eTÐ�9�Ú|�BÐ�º�X|4Ð¼�Þ�ºÂ¾À�Õ�ºëm�ZTÐ�ogHm@��X�og`TúÐ�Ö��º¨�dHúÐ�º½�Þ�º¼ ¿Ã��
¿»��Õ�º�?m?}TÐ��+�Ö��ºÚ�`ZK��<Ð¼�Þ�ºÁ¼ À��

¿¼��gR�ÐÙkQ���ëkQ�º ñí|dK� ÷�aw�õ Ðí� ñzwÛ�êmR� ÷ëÎ��aw��IOTÐ�ëÎ�ÑÐ�?�gR�ÐÙÎí�ºêí}6�og���å�acT�ÑÐ�!Ð�ëkQ� ñí|dK� ¬� óX�ôaógT� ñzwÛ��aw�ëÎ�õ Ðí���ºÚ�`åZK��å<Ð
�Õ�º�?m?}TÐ�Ö�¼�Þ�ºÁ¼ ¾�Õ�º��eTÐ�9�Ú|�BÐ�º�X|4Ð�º½�Þ�ºÂ¾À��

¿½��Õ�º¨�dHúÐ�Ö��CK�ëm�ZTÐ�ogHm@�ºëm�ZTÐ½�Þ�º¼ ¿Ã��
¿¾��Õ�º�?m?}TÐ��+�Ö��ºÚ�`ZK��<Ð¼�Þ�ºÁ¼ ½��
¿¿��ºÚ�`ZK��<Ð�Õ�º�?m?}TÐ��+�Ö�¼�Þ�ºÁ¼ À��
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¿À��Õ�º�?m?}TÐ��+�Ö��ºÚ�`ZK��<Ð¼�Þ�ºÁ¼ À��

¿Á��Õ�º¨�dHúÐ�Ö��CK�ëm�ZTÐ�ogHm@�ºëm�ZTÐ½�Þ�º¼ ¿Ã��
¿Â��Õ�º¨�dHúÐ�Ö��CK�ëm�ZTÐ�ogHm@�ºëm�ZTÐ½�Þ�º¼ ¿Ä��

¿Ã��ÚÐÙ�ºxg���TÐ�CK�xwV�TÐ�Ö��ºï|vÛúÐ� Ð�z�K��<�zTmA�êmXüÐ�ygYTÐ�ºï|vÛúÐ�Õ�º|b`TÐ¼�Þ�º¾¼ Á�Õ�ºog`TúÐ�CK�¨�dHúÐ�Ö��º¨�dHúÐ�º
½�Þ�º¼ ¿Ä��

¿Ä��Õ�º�?m?}TÐ��+�Ö��ºÚ�`ZK��<Ð¼�Þ�ºÁ¼ Â�Õ�ºog`TúÐ�CK�¨�dHúÐ�Ö��º½�Þ�º¼ À»�Õ�º�d4Ð�º�I�g�TÐ�º¾�Þ�ºÄ¿��
À»��Õ�º�?m?}TÐ��+�Ö��ºÚ�`ZK��<Ð¼�Þ�ºÁ¼ Ã��
À¼�º¨�dHúÐ�Ö��CK�ëm�ZTÐ�ogHm@�ºëm�ZTÐ��Õ½�Þ�º¼ ¿Ã��
À½��Õ�ºog`TúÐ�CK�¨�dHúÐ�Ö��º¨�dHúÐ½�Þ�º¼ ¿Ä�gcK�ëm�ZTÐ�ogHm@��X�º��
À¾��Õ�º�?m?}TÐ��+�Ö��ºÚ�`ZK��<Ð¼�Þ�ºÁ¼ Á��
À¿��Õ�ºxwV�TÐ�Ö��ºï|vÛúÐ¼�Þ�º¾½½�Õ�ºëm�ZTÐ�ogHm@��X�og`TúÐ�Ö��º¨�dHúÐ�º½�Þ�º¼ À¾��
ÀÀ��ì|wza=�â�Q|X�Dd���^h��KmQ��v��CK�Ø�^w���ví�}ggd�TÐ��ð°?Ú���
ÀÁ��Õ�º�?m?}TÐ��+�Ö��ºÚ�`ZK��<Ð¼�Þ�ºÁ¼ Á��
ÀÂ��Õ�º¨�dHúÐ�Ö��CK�ëm�ZTÐ�ogHm@�ºëm�ZTÐ½�Þ�º¼ ¿Ä��

ÀÃ��Õ�º¨�dHúÐ�Ö��CK�ëm�ZTÐ�ogHm@�ºëm�ZTÐ½�Þ�º¼ ¿Ä��

ÀÄ���e^X�� ó� ¬̀ ó̂ ó=�����ocdfBÐ�M^Tm<��í�ºF�GÐ��I ÷ÚúÐ���ÊÐ|TÐ�ë�b�<��Dd[TÐí�º|�H��GÐ��9�m4��í�ºogåY@�TÐ�Ò|a�TÐ�NÎ�Ø�^w�� ÷Ó ¬{åó<�����zwzåY�<
�o ód�^BÐ�éÐ{TÐ��í�ºp�cP��geTÐ��í�ºêmf�TÐ�ngõc óS��z�K��+�zg�K�ëÛí�CK�ncS��+��|]hÐ���Õ�º�?må?}TÐ��+�Ö��ºÚ�`ZK��<Ð¼�Þ�ºÁ¼ Ä�º

�Õ�ºog`TúÐ�Ö��º¨�dHúÐ½�Þ�º¼ À»��

Á»��Õ�ºog`TúÐ�CK�¨�dHúÐ�Ö��º¨�dHúÐ½�Þ�º¼ À¼�Õ�ºxwV�TÐ�Ö��ºï|vÛúÐ�ºëm�ZTÐ�ogHm@��X�º¼�Þ�º¾½¼��
Á¼�oa<m�TÐ�ÚØmZBÐ��

Á½�oa<m�TÐ�ÚØmZBÐ��

Á¾���e^X��ðm� ÷d ôS���pdSÌ��+±�ïÌ��g�cT�o`É��ví�ºØÐ�G�NÎ� ôÑ�=�Ò|1��ví�od�bTÐ��X�ÒÙ�AiX��í�ºðm�dS�ð°gA�î|=�Òm ¬X óz ôX��ïÌ�º�g�cT�oghm>�o`É��
Ð���X�Ò|d"Ð�ÒzwzHí�ºêzT�m¹��X��í�ºmvÚ�fJ�Ó|^Y�GÐ��í�ºm4�ðmGm�Tí�ðÐÚm^H���c^?�nv{ôBÐ��nv{Tm<�ì�dBÐ��gBÐ��[<���Õ�ºn[aBÐ�ºØEBÐ¿�º

�ÞÂÀ�Õ�ºog`TúÐ�CK�¨�dHúÐ�Ö��º¨�dHúÐ�º½�Þ�º¼ À½��

Á¿��Õ�º�?m?}TÐ��+�Ö��ºÚ�`ZK��<Ð¼�Þ�ºÁ¼ Ã��
ÁÀ��Õ�º�?m?}TÐ��+�Ö��ºÚ�`ZK��<Ð¼�Þ�ºÁ¼ Á��
ÁÁ�í��v��í�ºÒÌ|BÐ�NÎ�Ø�^w�Dd�����=��í�ºèÐ��TÐ��d^��=�ìme^X��òo óSÐ óÚóÌ��í�ºèÐÚúÐ��^+�Ø|`X�� ó� «�ôe ô=���ºoåcdfBÐ�Êm"m<�ïíÚ�zRí�ºé�f�dcT��e�X

ïÌ�od�^BÐ�Êm#m<í��í�ºÐÙÎ�ÑÐ�?��ví�ºD�AÐ���GúÐ��åZPúÐ��ågRØ�|�H�ocdfBÐ�Êm"Ð�x�`Q�ocdfBÐ�M�TÐ�ë�b�Q�Ò}d4Ð��b<��å>úÐ���åYw�ëm
èÐ��TÐ��eX�{��w��|]hÐ���Õ�ºog`TúÐ�CK�¨�dHúÐ�Ö��º¨�dHúÐ½�Þ�º¼ À¿ëm�ZTÐ�ogHm@��X�º��

ÁÂ��Õ�º¨�dHúÐ�Ö��CK�ëm�ZTÐ�ogHm@�ºëm�ZTÐ½�Þ�º¼ ¿Ä��

ÁÃ��Õ�º�?m?}TÐ��+�Ö��ºÚ�`ZK��<Ð¼�Þ�ºÁ¼ Á��

ÁÄ��Õ�º¨�dHúÐ�Ö��CK�ëm�ZTÐ�ogHm@�ºëm�ZTÐ½�Þ�º¼ ÀÀ��
Â»���<Ð�Õ�º�?m?}TÐ��+�Ö��ºÚ�`ZK¼�Þ�ºÁ¼ Á�Á¼ Â���Õ�ºog`TúÐ�CK�¨�dHúÐ�Ö��º¨�dHúÐ½�Þ�º¼ ÀÂ��
Â¼��Õ�ºxwV�TÐ�Ö��ºï|vÛúÐ¼�Þ�º¾½½���Õ�ºog`TúÐ�CK�¨�dHúÐ�Ö��º¨�dHúÐ½�Þ�º½��¼ ÀÂ��
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Â½��Õ�ºog`TúÐ�CK�¨�dHúÐ�Ö��º¨�dHúÐ½�Þ�º¼ ÀÃ��
Â¾��Õ�ºxwV�TÐ�Ö��ºï|vÛúÐ¼�Þ�º¾¼ Ä���Õ�º¨�dHúÐ�Ö��CK�ëm�ZTÐ�ogHm@�ºëm�ZTÐ½�Þ�º¼ ÀÄ��

Â¿��Õ�º¨�dHúÐ�Ö��CK�ëm�ZTÐ�ogHm@�ºëm�ZTÐ½�Þ�º¼ ÀÄ��
ÂÀ��Õ�º¨�dHúÐ�Ö��CK�ëm�ZTÐ�ogHm@�ºëm�ZTÐ½�Þ�º¼ ÀÃ��
ÂÁ��Õ�º¨�dHúÐ�Ö��CK�ëm�ZTÐ�ogHm@�ºëm�ZTÐ½�Þ�º¼ ÀÄ�
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� Ùm�GÌzKm�BÐ�Ómghm�cTÐ�±Óm_cTÐ�ogcS±Êm^ååeÉ�o^Xm?

���
ohÚmaBÐ�Ómghm�cTÐ��cK�9�q��TÐ�ém6�Ú�\=�FRPSDUDWLYH� OLQJXLVWLFV��X ðÐÚ�\=�ºðmKÚm��

�zåwz 9 oåg¶Úm�TÐí�ogdc^TÐ��XÐ�^TÐ��X�oK�d6�pdfGÌ�5Sº��ew�b=�9�o`c�8��@Ð|X��c^TÐ�Ð{v�zfH�zRí
�oåååXm^TÐ�Ómghmååå�cTÐ��åååcK��åååX�ðmåååK|Q�ëùÐ�Eååå�^w��åååvíº�oåååagRØ�ÒÚ�åååZ<��K�ååå��X�*HQHUDO�

/LQJXLVWLFV��ohÚmaBÐ�og¶Úm�TÐ�Ómghm�cTÐ��cK�q��wíº�¼��åTÐ��ådc^TÐ��dGÐ��ví��gRz�ÓmåR°^TÐ�9
�êúÐ�oåå_cTÐ�pååhmS�ÐÙÎíº�Òzåå@Ðí�oååw�_T�Ò�Ì�NÎ��ååd�e=�Ómåå_T�Måå<�oååw�_cTÐí�oååg¶Úm�TÐ�0RWKHU�

/DQJXDJH��éímå²í�º�åÉúÐ��TÙ��K�q��w��c^TÐ�Ð{v�ëkQº�ÒzwzK�Ñm�Gú�p�|ahÐ�zR�Ò�úÐ�ì{4
�!Ð�NÎ�Øme�Gøm<í�og�w|a=�ÒÚ�É��T��[w�ëÌ�Ómg�|`TÐí�Óm<ÚmaBÐ�EK��åd�e=���TÐ�Óm_cTÐ�M<�o)mY�BÐ�nhÐ

��ÉúÐ��TÙ�NÎ�½�mwm[aT�magRØ�°g�/�oc�dBÐ�ow�_cTÐ�|vÐ�]TÐ��X�oK�d6�oGÐÚØ�CK�Óm<ÚmaBÐ�ì{v�9�}S|wíº
��X�o_T�ïÌ�

Ómg=�ZTÐ��cK�NÎ��d�e=í�ÓÐ�ÉúÐ�3KRQHWLFV�
æVTÐ��cK�NÎ��d�e=í�Ó5cbTÐ�oge<0RUSKRORJ\���

�ÉúÐ�oTøØ�ÓÐ�ÉúÐ��ýmJí��cK�NÎ��d�e=í�ÓÐ3KRQRORJ\���
��eTÐ��cK�NÎ��d�e=í�ngSÐFTÐ�oGÐÚØ�*UDPPDU��

ogd�^BÐ��cK�NÎ��d�e=í�ám`TúÐí�ÓÐØ|`BÐ�/H[LFRORJ\� �
oTøzTÐ��cK��NÎ��d�ewí�;øzTÐ�î���BÐ�6HPDQWLFV��
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��åGm<�OK��Gm�TÐí�OK��Xm�TÐ�Mh|aTÐ�9�ë�w�_cTÐ�éím@í�ÒØmåKÎ�ëÚmåaBÐ�rfeåBÐ�Ómåg\^X�êÐz
�mfå�`h�oåaw|\Tm<í�Ó5åcbcT�ogTøzTÐí�ogQVTÐí�og=�ZTÐ�Ó°<ma�TÐ�ÜmGÌ�CK�êúÐ�íÌ��ÉúÐ�o_cTÐ��gbY=

�ß|aeX�ëÐ�g@�~e?�NÎ��É��TÐ�oTím7�9�Ómw|`"Ð�Ê5cK�mfgTÎ�i�cw���TÐ�¾�oå_cTÐ�Ê5åcK�âm\�GÐ��T{<íº
�Ême<�ÒØmKÎ��X�ë�hÚmaBÐ�UHFRQVWUXFWLRQ��LÉúÐ��bYTÐ�3URWR��/DQJXDJH���úÐ��X�D�bT

��ÉúÐ�oghmX|!Ðí��ÉúÐ�oghmXí|TÐ�o_cTÐ��X��TÙ�Ôz@�5c�Xº�ow�_cTÐ�¿��
ÒÚmåR�9�oåg<|_TÐ�owÚ5^�åGøÐ��åG��TÐ�ÓmS|@��X�r�h�zR��c^TÐ�Ð{v�Ú�fJ�9�~gý|TÐ�ÖØmaTÐ��^Tí

�w|b�e�TÐ�mf�_T�z^=���TÐ�ze4Ð�oÉmAº�mgGË�og�6DQVNULW��ºoåghÚmaBÐ�Ô�å��TÐ�ÒÚ�åc<�9�éíúÐ�ÜmåGúÐ�
ogaw|PüÐ�M�_cTÐ�M<í�mfeg<�og>ÐÚ�TÐ�oR°^TÐ�æmY�SÐ�zg^<��TÙí�*UHHN��oågeg=°TÐí�/DWLQ��zåw�CåK

�.mååGmG��;måå\wüÐ�ååO�BÐ�6DVVDWWL��êmååK�¼ÀÄ»��íØÚ�ååS�åå¡h|`TÐ�ÑúÐí�&RUGRX[��êmååK
�¼ÂÁÃ��À��

cbhøÐ�êmR�5S�}h�?�êmgTí�ï}g�ZLOOLDP�MRQHV��êmK¼ÂÃÁM< oag>�TÐ�oR°^TÐ�æmY�SÐ�ÒØmKk<
� oåg<íÚíúÐ�owze4Ð�Óm_cTm<�m*°É�M<í��gRØí��dcK��bY<�Ô°�TÐ�Óm_cTÐ�ì{v�,QGR��(XURSHDQ�

/DQJXDJHV��z@Ðí�ï�_T�Ú{?�NÎ�Ø�^=�mf^g+�m¹Ì��cKÌí�Á��
Ð CK�D�S�D>i=�æmY�SøÐ�Ð{4�ëmSí�CåK��åd^=�ëÌ�måKm�=�påTím@��å�TÐ�ohÚmaBÐ�oghm�cTÐ�ÓmGÐÚzT

��ÉúÐ�ÚzZBÐ�ïÌº�êúÐ�og<íÚíúÐ�owze4Ð�o_cTÐ�oPmgÉ�ÒØmKÎ�7KH� 3URWR��må<íÚíÌí�zåe4Ð�Ómå_T��gd!
º o@m�BÐ�émbHúÐ�M<�ow�_cTÐ�Ó°<ma�TÐ�ÜmGÌ�CK��åX�Ð�hmåS�zåR�oåhÚmaBÐ�Ómghmå�cTÐ�Ê5åcK�ëÌ��@°wí

�MZZ��BÐ�ÓmåGÐÚzTÐ�Ø5�KmåS�oåghÚmaBÐ�ÓmåGÐÚzTÐ�måfgcK�zd�^=�phmS���TÐ�og�w|b�e�TÐ�o_cTÐ�oGÐÚØ�9
Ñm�"Ð��cK�CK�ogbc`TÐ�º�Â��åv�åOK��åGm�TÐ�ë|aTÐ�9�Ðí|fJ��w{TÐ�o_cTÐ�Ê5cK��X�o�S�S��vÛ|<Ì��^Tí

�|cT�X�0XOOHU� ���gcHí�6FKOHJHO���w|?í�*ULPP��Ñ�<í3RSS���GÐÚí�5DVN��Ã��
��Ä�

q@m�TÐ�m)�C��w�ëÌ�nª���TÐ�Ó5�TÐ��X�oK�d6�èmev�ëÌ�ohÚmaBÐ�Ómghm�cTÐ��cK�zwz �X�x[�w
Øz7��dcK�rfeX��Qí���=�ëÌ�nª�¨ÚmaBÐ�q��TÐ�o^g�I�ëÌíº�Ú5[BÐ�Ð{v�9�

ë�åb=�ëÌ��åbdw�oåghÚmaBÐ�oGÐÚzTÐ�ëÌ�ê�c^BÐ��dQ±oTiå�BÐ�|v�å?�Ð{åví�M�wåO<�Må�_T�Må<
M�`c�8��å�@�íÌ�ºmåfeK�oåa��eBÐ�Ómå�fcTÐ�îz@k<�mf�hÚmaX�EK�Òz@Ð�TÐ�o_cTÐ��AÐØ�9�ï| ëÌ��bdw�5Sº

��T{T�ogdc^TÐ�ÓÐÚEBÐ�Ó|Q�=�ÐÙÎ�o`c�8�Óm_T��X�Óm�4�M<�Ð{Sí�ºm*m�4��X�oK�d6�oGÐÚz<�¼»��
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�g�Ð�Bm<�5cX�ë�bw�ëÌ�q@m�TÐ�CK�ëÌ��e^w�Ð{ví�oåg�e?Ì�o_T�mvz@Ì�ëmS�ëkQº�ÜÚzTÐ�zgR�5åfX
�phmS±ëmåS�ëÎ��å�`h�|XúÐ�Ð{Síº�o`c��BÐ�ow�_cTÐ�mv|vÐ�Jí�mvØíz"�mSÚzX�m4�mea�X�ë�bw�ëÌ��gcK�z<°Q

�èÚzåw��å�@º�Ómå�fcTÐ�íÌ�oå�fcTÐ��c�<�oXm�TÐ�oQ|^BÐ��gcK�àFY=�oTi�BÐ�ì{v�ëkQº�Óm�4�oK�d6�ÜÚzw
rým�eTÐ�Øm^<Ì�Ðzg?�ogag�\�TÐ�Óm<ÚmaBÐ��X�oZc���BÐ�

NÎ�oQmå�Îº�ÏØm�X��X��eK���/�mXí�oXm^TÐ�Ómghm�cTÐ��c^<�êmBüm<���=|=�odfX�og[R�m[wÌ�èmeví
�Ómghm�cTÐ��cK��X�â|Q��v��c^TÐ�Ð{v�ëÌ�oÉmAº�o`c��BÐ��ewØmgX�ÊÐ|>Î�9�pdfGÌ���TÐ�ÒÚ�\�BÐ�ÜÚÐzBÐ�¼¼�º

o_cTÐ�Ê5cK�ëÌ�æí|^BÐ��dQ�NÎ oQmå�Îº�Må�_T��X�|�SÌ�ë�ea�w�Ð�hmS�zR�ëÐzgBÐ�Ð{v�9�Ð�cdK��w{TÐ�Mg<|_TÐ
oXm^TÐ�Ómghm�cTÐ��cK�9�MZ�8��¹�S�

9pT{å<��ÒzåwzK�ðÐØ�åf?�èmev�ëÌ��e^w�ohÚmaBÐ�Ómghm�cTÐ��cK�9�q��TÐ�Øíz@�Ú�\=�ëÌ��Høí
øÌ�¨ÚmaX�ï�_T��d^<�ê�aw�ëÌ�zw|w��X�CK�ëÌíº�ëiYTÐ�Ð{v��v�ohÚmaBÐ�oghm�cTÐ�oQ|^BÐ�ëúº�|`ZTÐ��X�Ìz�w�

�îzåX�ïÌ�NÎí��45Kiå<�måBmK�ë�åbw�ëÌí�º���<�ëÐzgX�9�ìDP��gTÎ��É�=�mX��J�w�ëÌ��gc^Qº�ogdSÐ|=�oQ|^X
�íÌ�æVTÐ�íÌ�Ó�ZTÐ�ïÌ��!m^gG�ï{TÐ��a"Ð��v�mXí�â���BÐ�zwz �gQ�àFYw�ï{TÐ����<�êz ëÌ��bdw

�^BÐ�íÌ���eTÐÐ{bví�oTøzTÐ�íÌ���
ÓÐÙ�mwmå[aTÐ��^<�zwz NÎ�Õm�²�Ð{víº�¨ÚmaBÐ�ï�_cTÐ�rfeBÐ��Qí�oGÐÚzTÐ�ì{v���=�ëÌ�nª�5S
��åÉÌ�NÎ��å?|=��å�TÐ�Ómå�fcTÐ�íÌ�Ómå_cTÐ��X�oK�d6�rfeBÐ�Ð{)�ÜÚzw�ohÚmaBÐ�Ómghm�cTÐ��c^Qº�ocZTÐ

�CK��d�Y=�m¹Î�ïÌº�mfeg<�o<Ð|aTÐ�ocÉ�p��=�íÌ�z@Ðí�må¹Î�é�aTmå<�måa@ø�måeT�xd�=�o)mY�X�Ó5Gí�xX°X
�Òz@Ðí�é�ÉÌ�NÎ�Ø�a=�¼½��

ëÚmååaBÐ�rfeååBÐ�æzåå0í�&RPSDUDWLYH� PHWKRG����Ì9�Ómåå_cTÐ�ì{ååv��geååZ=�NÎ
�ÒØ|å\BÐ�ÓmR°^TÐ�oGÐÚØ��X�ogTøzTÐí�og�gSFTÐí�ogQVTÐí�og=�ZTÐ�Óm)mY�TÐ��c=�CK�Ême<�ow�_T��ýmZQíÌ

od]�eBÐ�íÌ�èFYX�ï�_T�â|Q�íÌ�ow�_T�Ò�Ì��AÐØ�|�SÌ�íÌ�M��4�íÌ�M�_T�M<��¼¾��
oå<Úma�BÐ�Ó5åcbcT�og=�åZTÐ�oåge�TÐ�ÜmåGÌ�CåK�oåd]�eBÐ�íÌ�ÒØ|å\BÐ�Ó°<måa�TÐ�ì{v�oGÐÚØ�ê�a=í
�CåK�Ómghmå�cTÐ�3måK��å[w�oåd]�eBÐ�og=�åZTÐ�Ó°<ma�TÐ��X�êm]h�NÎ��É��TÐ�og_<�oÉmA�o`Z<�oa<m\�BÐíÌ

mGÌ�oåååw�_cTÐ��úÐ�ywÚmååå=��åååG�/DQJXDJH� )DPLOLHV��oååågK|`TÐ�oåååw�_cTÐ��úÐ�íÌ�6XE��
)DPLOLHV��¼¿��

|å�SÌ�íÌ�M�<Úma�X�M�_cT�o��eTm<�mfgcK��ah���TÐ�og=�ZTÐ�ÓÐD_�TÐ�ëÌ�ohÚmaBÐ�oGÐÚzTÐ�ßF`=í±
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Óm_cTÐ��v�q��TÐ�ém6�ëmS�ëÎ±�ZTÐ�ë�hmaTÐ�î���X�NÎ��R|=�ÒØ|\X�ÓÐD_=��v�oge<�ÜÚzw��T{Síº�.
�êmR�zaTíº��?m^BÐ�9�ow�_cTÐ�ØÐ�BÐ��gÉi=�9�5fX�ÐÚíØ�n^cw�Ð{víº�Óm�fcTÐ�íÌ�Óm_cTÐ�ì{v��d��Ó5cbTÐ
�ogRma�åHøÐ�oåg¶Úm�TÐ��?må^BÐ��åX�oåK�d6�Ð�^å��Qº�émå�BÐ�Ð{åv�9�ÒDå�S�Ø�åf�<�ë�hÚmåaBÐ�ë�ghm�cTÐ

�|]�e=íº�m<íÚíÌ�9�îEbTÐ�ow�_cTÐ�ÓmK�d�dcT�?m^BÐ�ì{v���X�og<|^TÐ�mfeXí�ogXm�TÐ�Óm_cTÐ�
ºmåX�oåGÐÚØ�CåK��åag�\=�émå@�oågcd^TÐí�ogdc^TÐ�ÓÐ�\#Ð��X�oc�cG�NÎ��[¶�ÐÙÎ�ëÚmaBÐ�rfeBmQ

�.ùmS��ví��@Ð|BÐ�ì{)�ê}�ch�ëÌ�megcK�nªí�¼À��
��,QVSHFWLRQ�� �X�mfgQ�zSi�TÐ���w�|f]X��vÌíº�o<Úma�X�Úí{?�NÎ��d�e=�m¹Ìí�oGíÚzBÐ�Óm_cTÐ�M<�Óm)mY=�Ø�?í

�ëÌ�NÎ�ÒÚmHüÐ�Úz íº�mf�<m�S�og`gSí�Ó5cbTÐ�oge<��>�mfa\h�oaw|Ií�ÓÐ�ÉúÐ��v��gcK�}gSFTÐ��bdw�ï�_T
XÓmg\^X�meT�êza=�mfeg<�5gQ�og>ÐÚ�TÐ�Ó°ZTÐ�ÓÐÙ�Óm_cTÐ�ëúº�Òza^X�p�gT�oc@|BÐ�ì{v��åK�oagRØí�Ò�m�

�ogQ°å�TÐ�Ómå_cTÐ�9�|]eTÐ��X��TÙ�CK�éØúíº�o<�c\BÐ�Ó°ZTÐ�ogK�h�6ODYLF� /DQJXDJHV��ëkåQº
�oSFYX�é�ÉÌ�ÓÐÙí�o<Úma�X�m¹Ì�oK�<�èÚzw�mfgQ��Tm\BÐ�¼Á��

�V\VWHPDWLF�FRUUHVSRQGHQFHV�� �ýÐ�R���í�NÎ�mev�i�ch��`gJí��<mY=�mfeg<�z?�w���TÐ�ogQVTÐ�ÓÐz@�TÐí�Ó5cbcT�od]�eX�og=�É
�ÜÚzåTÐ�zågR�Ómå_cT�èFåYX�9|^X�Ûmf?�Ême<�9�âíOTÐ��e^w�Ð{víº�oa<m\�BÐ�nhÐ�!Ð�ÛÐ|<Î��X�ï�e^X�íÌ

�mfeg<�5gQ�og>ÐÚ�TÐ�Ó°ZTÐ�Ø�?í�CK��gRØ�ëmv|<�o<m�d<�ë�bw�¼Â��
��5HFRQVWUXFWLRQ��� zwz íÓm_cTÐ�ì{4�èFYBÐ�.�ZTÐ�Ûmf!Ð�Ême<�ÒØmKk<�î���BÐ�Ð{v�9�ê�ah��=Ð�ZTÐ��på��h���TÐ

�zåwz zå^<�oåÉmA�mfå�`h�êúÐ�oå_cTÐ�NÎ�é�åÉ�TÐ�måeT�xg�w�mX��víº��ýÐ�aTÐ�9�oa>�BÐ�ÓÐ�ÉúÐ��c=�mfeX
�9�ÓÌ|I���TÐ�og=�ZTÐ�ÓÐD_�TÐ�ÓÐ�\#Ð�ì{v�é5b�GÐ�Ê���9�x�Zhí�ºocým^TÐ�ì{v��AÐØ�ï�_T�â|Q��S

��åå�ým�h�9�mååf`gJ�=í�Ómååa�\TÐí�|vÐ�åå]TÐ��ååX�Dåå�bT�ÓmååhÚmaX��ååX��ååa�=�mååX�Ûmåå�hÎ�9�mååeb/�|åå�SÌ
q��TÐ�zgR�o_cT�oXm^TÐ�MhÐ�aTÐ���í���eTÐ�Ð{v�9��g\��híº�=m]@°Xí�¼Ã��

rfeBÐ��g�\=�9��d^TÐ�ÓÐ�\A�ëÌ��@°wí�~gåT�ïÌº�rfeåX��åX�|�SÌ�êÐz��GÐ�meX�nc\�=�ëÚmaBÐ
�¨í|bhmå�TÐ��`åÉ�TÐ�rfeBmå<�M^�å�w�oåGÐÚzcT��åýÐ|?üÐ�ÊÐØúÐ�ëúº�ëÚmaBÐ�rfeBÐ�ogQ|�<�zga�TÐ�æmb<

�V\QFKURQLF���¶Úmåå�TÐ�rfeååBÐ�NÎ�mååecg�gQ�mååvÚ�\=í�Ómåå�fcTÐ�íÌ�Ómåå_cTÐ�ywÚmåå=�9�qåå��TÐ�mååXÌº
�¨í|bwÐzTÐ�'LDFKURQLF��íºÓÐÙ��ýmå�BÐ��å<Úí��åwíi�TÐí�Då�`�TÐ�Ñ�cGÌí�rým�eTÐ�Þ°��GÐ�Ð{S
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;øzTÐ�rfeBÐ��gJ�=�megcK�n?��w�ocZTÐ�6HPDQWLF��Ð{bví����
ëÌ��åbdw�ÙÎº�oåghÚmaBÐ�oåGÐÚzTÐ�9�m`hË�mfgcK�Þ�ZeBÐ�rvmeBÐ�ì{v�owØíz�d<�Øma�KøÐ�i\#Ð��Xí

mfQÐzvÌí�ow�_T�oGÐÚØ��S�Øm^<Ì�n�@�|XúÐ����w�ïi<�êmgaTÐ�9�ì|Q�=�n?Ð�TÐ��hØúÐ�z"Ð�ëÌ�za�^h�mehÌ�øÎº
;øzTÐí��¶Úm�TÐí��`É�TÐí�ëÚmaBÐ�ïÌ�ÒÚ�S{BÐ�rvmeBÐ�9��hØÌ�z�S���c�w�ëÌ��bdw�oghÚmaX�oGÐÚØ�

�å=mIm�=ÚÐí��å<�oåÉm#Ð��=mgea=��T�ê�c^TÐ��X�ìD_S��c^TÐ�Ð{v�oåg���TÐ�é�åa"Ð��å^<��åX�o�^åY�BÐ��
�ëÌ��å@°wí�ºLbåYBÐ��å�eBÐ�ÓÐÙ��ýmå�BÐ��åX�oåc+�Ö|åI��åX��gvmå`BÐ�ì{åv��vÌ�ßÐ|^�Gm<�ê�aeGíº
�Ómågea�TÐ�9�ÒÚÐ}åP�î|åAÌ�oåf?��åX��RímåG�ÐÚ�\=���`h��c^TÐ�Ú�\=��X�p^�=Ðí�ÓØÐØÛÐ�zR��=m@°\ÉÐ

��Xíº�oGíÚzBÐ�ow�_cTÐ�ì|vÐ�]T�od]eBÐ��gvm`BÐí.iw�mX��ým�BÐ�ì{v�
�7KH 3URWR�±/DQJXDJH����=|åw��åhÌ��åb�<�Mghm�cTÐ�ê5�vm<��]@�zRíº�oghÚmaBÐ�ÓmGÐÚzTÐ�9�ï|v�?í�~gýÚ�ê�f`X�Ð{v

�ïÌ��åGÐ�ÚzåZ�w�¨ÚmåaX�VeK��K�ÒÚm�K��víº�m�wz@í�5wzR�oQí|^BÐ�ow�_cTÐ�Ó°ým^TÐ�é�ÉÌ��K�q��Tm<
w�_T�ocýmK�m)�Þm#Ð�ÚzZBÐ�ïÌ�ocým^TÐ�ì{4�èFYBÐ��ÉúÐ���/���TÐ�Òz@Ð�TÐ�o_cTÐ�zwz og_<�o�¼Ä��
�9Ómå_T�ÒzåK�íÌ�oå_cT��wzåaTÐ�Ú{å!Ð�ë�b=�ëÌ��bdwíº�oc��X�DP�íÌ�og�ÐFQÐ�o_T�m[wÌ��ví

¨ÚmaBÐ�Ême�TÐ�ÒØmKk<��d�w�mX��w|I��K�m*5Gí�m*m`É�àm�e�GÐ���wíº�qwz"Ð�V^TÐ��½»��
Óm_cTÐ�é�ÉÌ�9�q�<��S�CK��c\w��hÌ�øÎº�¨ÚmaBÐ��g�\�TÐ�9�ÒzwzK��SmYX�D�w�xc\ZBÐ�Ð{ví
�Ó°�å�TÐ�ÑmågP�NÎ�Ø�^=�og�feX�Ñm�Gú��aga n^Zw�ßÐFQÐ��7��a<�êÌ��ÉúÐ��TÙ�mhz?íÌ�ÊÐ�Gº

�<�oÉm#Ð�Þ�ZeTÐí��ým>�TÐí�
TÐ��åK��YbTÐ�çmgG�9�pT{<�zR�ÒD�S�Ø�f?�èmeví�oåcýmK�9��åTÙ�î|å?�5c�åX�é�åÉúÐ�Ómå_c

�|Q�å�w�mX�oGÐÚØ�CK��d^TÐ��X�o)mY�BÐí�oQí|^BÐ�Óm_cTÐ�ohÚmad<�o_cTÐ�Ê5cK�ê�aw�ÙÎº�og<íÚíÌ�íze4Ð�Óm_cTÐ
�øíº�èFYBÐ�Ú{!Ð��T{T�êúÐ�íÌ��ÉúÐ�o_cTm<��d�w�mX��gbY=�ÒØmKÎ�æz)�odwzaTÐ�ow�_cTÐ�Ó°��TÐ��X

cTÐ��X��TÙ�CK�éØÌ�oåghmX|!Ð�Óm_cTÐ�ocým^T�ém�BÐ�o_�½¼�oåc>m,�Ø�åf?�NÎ�ogXmå�TÐ�Ómå_cTÐ�oåcýmK�|åa�`=íº
��TÙ�zfdw�m,º�mfgQ�ogXm�TÐ�â|Q±T�é�ÉúÐ�Úí{!Ð��GÚ�é5b�GÐ�NÎ�o?m�<�mfgQ�q��TÐ�ém6��a�w��T{Tíº

ow�_cTÐ�oT°�TÐ�ì{v�9�îEbTÐ�é�ÉúÐ�Óm_cTÐ�NÎ�é�É�cT�mgªÚz=�
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�'LDOHFW�oågXm^TÐ�oå_cTÐ��å�X�ÒzåwzK�Ómgdå�=�må4íº���åZ`TÐ�êúÐ�o_cTÐ��X�Ò�m�X��Yew���^H�ëm�T��v
�o?ÚÐzTÐí�FROORTXLDO��m¹i<�Mghm�cTÐ��^<�mfQ|^wíº�3m^TÐ�9�ÐÚmY�hÐ��ÉÐ��TÐ�ÓÐíØÌ�|�SÌ��X�E�^=íº

åg+�måfgQ�èFåYwíº�oåÉmA�oþg<�NÎ��d�e=���TÐ�og=�ZTÐ�Óm`ZTÐ��X�oK�d6�oåþg�TÐ��åc=�9�må)�MaImåeTÐ��
��å\h�zåeK�.�ZTÐ�æ°�AøÐ�9�mGmGÌ�}SF=�Óm�fcTÐ��X�mvDP��K�m4�Ò}gdBÐ�Óm`ZTÐ�ì{v�ëÌ��@°híº

oghm�cTÐ�ÓÐD_�TÐ�ì{v�Øzd�=��>º�Ó5cbTÐ�/LQJXLVWLF� &KDQJHV��oåac^�BÐ�ogQVTÐ�Óm`ZTÐ��dY�T
"Ð�~d�T�ÓÐ|w���TÐ�ì{v����=��>�ºÓ5cbTÐ�oge�<o_cTÐ��c�T�;øzTÐ��a�mf�`h�¨m^BÐ�î���X�CK�ïÌ�½½��

�åÉúÐ�íÌ�êúÐ�oå_cTÐ��K�Ðz^<�o�fcTÐ�ÓØÐØÛÐ�Óm`ZTÐí�ÓÐD_�TÐ�ì{v�Ó|�S�5cS��hÌ�ê�c^BÐ��Xí
º �eX�p��h�ï{TÐ��vmå`�TÐ�måf^X�n^åZw�oå?ÚØ�NÎ��Zh�mXzeK�Ð{v��a��wíº�m*Ð{<�odýmR�o_T�x�Z=�zRí

BÐ�Óm�fcTÐ�íÌ�o�fcTm<�ëkåQ��TÙ�CK�Ême<í�ºm*øøØí�Ó5cbTÐí�ÓÐ�ÉúÐ�9�D�bTÐ�mfQ°�Aø�o�g�h�oTíÐz�
�ëÎíº�oågªÚz=��ÒÚ�Z<�oca��X�Óm_T�NÎ�é���=�meg^X�mgQÐ|_?�m^R�X�ÒØmK��� ��TÐ�Óm�fcTÐ�íÌ�o�fcTÐ�ì{v

Òz@Ðí�ow�_T�ocgZQ�NÎ�oaga"Ð�9��d�e=�phmS��½¾�< �vÐ|TÐ�mhVK�9�ém�X�DAíº�oåg<íÚíúÐ�Ómå_cTÐ��å^
�mfcbåH�9��åeg=°TÐ�Ú{å!Ð��åK�påa��hÐ�Ómå�4�phmS���TÐ�ogTm_=ETÐí�oghm�GüÐí�ogTm\wüÐí�og�h|`TÐ���X

�oghmXí|TÐ�owÚ�IÐEXüÐ�ÚmvØÛÐ�ëm<Î�æí|^BÐ�¡eXí|TÐ�ï�_cTÐ�½¿��
TÙ�z�h�5c�X�oca��X�Óm_T�NÎ�é���=�3íº��v�5S�pga<�Ð|�S�Óm�4�èmev�ëÎ��<�-|å^TÐ�Ú{!Ð�9��

�èmåeví��å<º�oågc�BÐ�Óm^d��BÐ��AÐØ�o`�bX�ÒÚ�Z<�m)��Xm^�TÐ���wíº�og<|^TÐ�Óm�fcTÐ�ÓÐOK�mewzT�ëkQº
��å 3íº�oå_cTÐ�æmåZX�NÎ�ç|å=�3íº�Ómå�4�påcJ�må¹Ì�øÎº�êúÐ�oåg<|^TÐ�o_cTÐ�Ñm�@�CK�m4�V�ew��X

ev��^Tíº�êúÐ�o_cTÐ�Ñm�@�CK�mgdGÚ�mfcvÌ�æÐFKm<�oåg<|^TÐ�éízåTÐ�9�oåK}eTÐ�ì{v�x�b=�î|AÌ�m<m�GÌ�èm
�og?Úm#Ð�ÓÐzwzf�TÐ�Ø�?íí�Ñ|^TÐ�îzT�oSFYBÐ�ogewzTÐ�og�Z^TÐí�og<|^TÐ�oX±T��owzýma^TÐ�og^?|BÐ�mf©Ìíº
�9�oåc�d�BÐ�oåw�_cTÐ��*zå@�<�Mbå�d�X�5ýÐØ��fc^ª�m,º��¹mgSí��v|bQí��vØ�?í�æzf��=���TÐ�odýÐzTÐ

|aTÐ�Ñm�S�mf�X�dwØí�m*5G�CK��<�og<|^TÐ�p]Qm@�ogGzR�Øm^<Ì��X��cd²�mXí�º��w|bTÐ�ëË�½À��
� �'LDOHFWRORJ\��æzå)��c^TÐ�Ð{v�ëm�cTÐ�Ê5cK�z?íÌ�ëÌ�og�ÚúÐ�Ò|bTÐ�éíØ�ncPÌ�CK���^YTÐ�ëm�cTÐ�ëmg_\T�ëmS

B ��eTÐí�ÓÐØ|`BÐí��\eTÐ�9�ow�_cTÐ�ÓmQ°�AøÐ�oGÐÚØ���^Bmå<�må[wÌ��åc^TÐ�Ð{åv���å0�zåRíº�oeg^X��Ime
�zåKÐ�aTÐ��åK�måvØ�g@�îzX�ëmg<í�o`c�8�ÒÚ�Z<�m)��\eTÐ�og`gSí�m*ÐØ|`X�ÜÚzgQº�Óm�fcTÐ�ì{4�ï�_cTÐ

êúÐ�o_cT�og=�ZTÐ��½Á��
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Ómå�fcTÐ�oåGÐÚØ�NÎ�é�å �å>º�oågQÐ|_!Ð�íÌ�ogdgcRüÐ�Óm�fcTm<�|XúÐ�ÏØm<�9�ê5�vøÐ�ëmS�zRí
øÐº ogK5�?�ëùÐ�x�åÉÌ��åhÌ�øÎ�º��Z`TÐ�o_cTÐ�9�æÐ|�høÐ��X�â�h�m¹Ì�CK�Óm�fcTÐ�rTm^w�ëmS��hÌ�5S

oÉm#Ð���dgR��T�mw�_T�î���X�o�4��S�E�^w��½Â��
Úm��KøÐ�M^<�{Aiw�qwz"Ð�Óm�fcTÐ��c^Q��T{Tí��ågJ�=��åX�owØmåZ�RøÐí�oågK5�?øÐ�oTm"Ð

Q 9�ogdc^TÐ�ÓÐ�jBÐ��^<�ëmg��åGøÐ�rfeåX��å�Xº�måX�9Ð|å_?��gåcRÎ�9�oågQÐ|_dwzTÐ�oge�TÐ�ogÉ�ZA��f
��å<�oågQÐ|_!Ðí�ogdgcRüÐ��XÐ�^TÐ�og©Ì�ém©Î�êzK��X�mfdfQí�Óm�fcTÐ�ì{v�ë�b=�oGÐÚØ�NÎ�mg^G�Ú�fYBÐ

çmg�TÐ�Ð{v�9�og¶Úm�TÐ���@í��½Ã��
|Síº�oTi�BÐ�ì{v�Øm^<Ì�pSÚØÌ�ÒzwzK�og<|K�Óm^Xm?�èmeví�êmågaTÐ��åX�må)�oåÉmA�mXm�RÌ�m4�pG

�3�må¹iSí�m*°�åG��K�ng_�Q�mX�mX�w�|>ze=�ø���@�m4��>�=íº�Ò|vm]TÐ�ì{v�rTm^=�Ò}gd�X�ogdwØmSÌ�Ô���<
�Ómå^Xm!Ð�Ømåb�Qº�ØzåZTÐ�Ð{åv�9�oåg"Ð�oc�XúÐ��X�~h�=��^Tíº�ßÐ|ahøÐí�âmg[TÐ�NÎ�mf�|^w�m,º��b=

mRúÐ�Óm�4��g+�pa>í�og�h��TÐ°�a��X�âmg[TÐ��X�mf]`²�magRØ�mgdcK�mag>�=�og�h��TÐ��gT�
�*HRJUDSKLFDO�/LQJXLVWLFV�

�ogå�ÚúÐ�Ò|åbTÐ�ÊÐ}å?Ì�CK�o`c��BÐ�ow�_cTÐ�Ó°ým^TÐí�Óm_cTÐ��wÛ�=�oGÐÚz<�oge�TúÐ�ì{v���*
º �X}TÐ�EK��wÛ��TÐ�Ð{v��K�o meTÐ�ow�_cTÐ�ÓÐDg_�TÐ�zwz �Xº�Øme�Gøm<��wÛ��TÐ�Ð{v�D�`=�oTím7��T{Sí

�må*m^wÛ�=�ÛÐ|å<Îí�oå_T��åS��åK�påa��hÐ���TÐ�o`c��BÐ�Óm�fcTÐ�ëmg�<�m[wÌ�ê�aw�5Sº�oghm�T�DP��XÐ�K�NÎ
ogQÐ|_!Ð��½Ä��

�c^TÐ�Ð{v�Ú5>�z�hí�ogQÐ|_!Ð��oge�TúÐ�oå_T��åb<�Mdcb�BÐ�ØzK�M�=���TÐ�ow�_cTÐ�~TmIúÐ�9
ogK�hí�ëm�å�Sm<í�zåe4Ð�9��TÙ�z�h�5c�Xº�ogdGÚ�NÎ�pT� �>�owÚ5^�GÐ�êÌ�ogcÉÌ��f�_T��víº�Mdcb�BÐ

�D�bTÐ�-|^TÐ�Ñ|_BÐ�éíØí�¾»��
måX��åvíº�mgdgc^=í�mwØmZ�RÐí�mgGmgG�mf�g©Ì�ëmg<í�mvÚm��hÐí�mvÚmY�hÐ�qg@��X�o_cTÐ�ÜÚzw�5S

��GøÐ�ÓmS|"Ðí�é5KúÐí�ê°KüÐ�ém?Ú�zg`w3m^TÐ�Êm�hÌ��c�8�9�ogTízTÐ�Ó5]eBÐí�owÚ5�
ºº�� �'LJORVVLD��

�d�6��AÐØ�Mw�_T�McbH�Ø�?í�9�V�egT��dbew��fQ�ºoTøzTÐ��GÐíí�ßm`[Q�xc\ZBÐ�Ð{v
�ow�_cTÐ�ogýme�TÐ�Ò|vm]<��d�w�5gQ�mX�%LOLQJXDOLVP��ow}gcbhüÐ�M�_cTÐ��X�ém"Ð��v�5Sº�9 ogå�h|`TÐí

�ÐzeS�¾½�zå@Ðí��åd�6�ØÐ|åQÌ�M<�m)��Xm^�TÐ���w�Óm_T�ÒzK�Ø�?í�CK�ézgT�xc\ZBÐ�Ð{v�Øzd�w�ëÌ��bdwíº
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�d��BÐ�9�Óm_T��<ÚÌ�Ø�?í�CK�~b^hÐ�m,º�oghmb�TÐ�ÓmgX�aTÐ�mfgQ�Øz^�=���TÐ�Ð�w�G�9�ëùÐ�Ôz²�5Sº
�og�h|`TÐí�oghmBúÐí�ow}gcbhüÐ��ví�ºï�w��TÐ�ogTm\wüÐí�

Ú�åÉ��X�mfeX���Yw�mXí�Òz@Ð�TÐ�o_cTÐ�î���X�CK�ë�b=�ëÌ��bdw�ow�_cTÐ�og?ÐíØÛøÐ�ëkQ�Ð{bví
�5feåg<�oåg>ÐÚí�oåR°K�ø�Må�`c�8�Må�_T�Må<�ë�åb=�ëÌ��åbdw�5Sºm4�êúÐ�o_cTÐ��a�=�m¹Ì�øÎ�ow�_T�émbHÌí

�¾¾�|åAùÐ��åX�ïÚmå["Ð�èmb�@øÐ�Ñm�Gú�|XúÐ�î|?�5hÎíº�å¡h|`TÐ�Ú5^�åGøÐ��åX��åTÙ�Ôzå@�5c�åX
�øíº�MgcåÉúÐ�ëmbå�TÐ�Må<�ow�_cTÐ�og?ÐíØÛøÐ�Ò|vmJ�zTí�m,º�3m^TÐ�éíØ��X�D�bT�¨m�GüÐí�ï}gcbhüÐí
�éíØ��å^<í�oågbw|XúÐ�Òzå��BÐ�Ómwø�TÐ��ImeX��^<í�ëm��Sm<í�ze4Ðí�|ýÐ}!Ðí�~h�=��X��TÙ�CK�éØÌ

{Sí�ºog<�e!Ðí��\G�TÐ�mgaw|QÌ�Ð{åv�Ö|\wíºoåg�Im��TÐ�émbåHúÐ��å^<í�Ómå�fcTÐ�CK�|XúÐ���\ew��T
�xc\ZBÐ�ow�_cTÐ�og?ÐíØÛøÐ�mf©Ì��X�ÒzwzK�ow�_T��ým�X�

�&ODVVLF�ODQJXDJH��
�owÚmg^BÐ�o_cTm<�m[wÌ��d�=�6WDQGDUG��måX��åd�6�9�oå�=|X�CåKúÐ�ï�å_cTÐ�î��å�BÐ��ví

mbBÐ�9�ÒØmK��d^��=íºÒØm�^TÐ�Ü�aIí��gc^�TÐ�Óm�GjXí�ogdG|TÐ�Óm�=��¾¿��åg+��dåY=�ëÌ��bdw�5Sº
�må4�oå�QmeBÐ�mghzTÐ�ow�_cTÐ�à5húÐ��g+�o<Úm7í�mfdgd^�T�ogdGÚ�Ø�f?�Ø�?í�oTm@�9�mX�n^YT�Òmg"Ð��QÐ|X

meTÐ�Òmg@�9��^g�\TÐ�mf^R�X���Z`TÐ�o_cTÐ�é°@Îí�émbHúÐ�ì{v�Úm>zhÐ�NÎ��TÙ�ïØjwíº�ºmå)�MaImåeTÐ�Ü
mgªÚz=�ßÐ|ahøÐ�NÎ�ß|^�=í�ogc�BÐ�Óm�fcTÐ��X�oK�d6�NÎ�ém©üÐ��^`<�é���=�zRíÌ�

½�����
��åZ`TÐ�oå_cTÐ��åX�Õ|å¶�ï{åTÐ�éíúÐ��Rma�åHøÐ��bYTÐ�m¹Ì��gSí�mfeK�me>z ëÌ���G�êúÐ��

¢m^BÐ�meBmK�9�m¹�S�NÎ�oQm�Îº��åf!Ð�ÓmåS|@��åb�<�ÜmåeTÐ�Må<�øíÐzå=�oåw�_cTÐ�émbåHúÐ�|�SÌ��X
�ÒÚ�åZ<�Ómå�fcTÐ�ÒØøí�CK���Ywí�mvÐ|K��gb`=��X�zw}w�m,º�owO�TÐ�Óm^d��BÐ�ngZ=���TÐ��c��TÐí
�éØÌ�øíº�Ómå�fcTÐ�o<Úm7í���Z`TÐ�o_cTÐ�owm1�CK��d^=�ogX�R�og�g=ÐFGÎ�èmev��b=�3�ÐÙÎ�oÉmAº�ocv{X

, �TÙ�CK�Ømåbwíº�oåR�\eBÐ�Ómå�fcTÐ�ØÐzåKú�ÐD�S�ÐÚ�\=�zfY=���TÐ�og<|^TÐ�Óm^d��BÐ�9�mgTm@�Ôz²�m
��Kzå=�oåg`A�ÓmåS|7�Ø�å?í��åXº�ogc�BÐ�ogK5�?øÐ�xýÐOTÐ�àmGíÌ��X��H°�w���Z`TÐ�og<|^Tm<��\eTÐ

�X°GøÐ�Ê5�høÐ�ÓÐÙ�og<|^TÐ�ow�4Ð�~dIí�o?ÚÐzTÐ�o_cTÐ�Ò|vmJ�
ëË|aTÐ�ëÌ�øÎ�Ø�f!Ð�ì{v��\�w�m^geX�ÐzG��a�w��w|bTÐ�¾À�3íº�må`gSí�5åS�D>iå�TÐ�ÒØízå7�mfc^ªíº

�ogå�h��TÐ�íÌ�ogedgTÐ�íÌ�ogRÐ|^TÐ�íÌ�owVBÐ�o�fcTÐ�Ø5�KÐ�Ñ�?í�CK�ÒÚØm<�ïÌ�ëùÐ���@��d�h��oå_cS�yåTÐ
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�åd�6�ïÌ�ë�åS��g\��TÐ�Ð{v�z�`w�mX��vÌ��^Tí�ºog<|^TÐ��K�°wz<�ogdGÚ�íÌ�ogeIí�måhmg@Ì��å[�²�-|åK
�9�oågaga@���åQ�NÎ�ïØjåw�zåR��>m,��|XÌ�Ö|I��K�ß|^=�oTízTÐ��^ª�m,º�ogdgcRüÐ�ogc�BÐ�Óm�fcTÐ�ÓmþX

owÚ{?�ÒÚ�Z<��ým�BÐ�ì{v���X�9�Db`�TÐ��K��cvÌ�æ¢�ëË|aTÐ�ëÌ��gvmh�ºmfgeIÐ�X�àmGíÌ�
Ð�� �1DWLRQDO�DQG�2IILFLDO�ODQJXDJH�� ëi<�5feg<�}ggd�TÐ��bdw��bTíº�mX�z@�NÎ�ë°AÐz�X�ëmX�f`BÐ�ëÐ{v��ådew��å�TÐ��v�ogeI�TÐ�o_cTÐ

�oåedgfBÐ�Ómå�fcTÐ�îzå@Î�CåK�éz=�ëÌ��bdw�5Sº�n^H�íÌ�oTízT�o�gý|TÐ�o_cTÐ��víº�mX�zc<�9�mf^X�Ø|`TÐ
mb�TÐ�ncPÌ�o_T�ë�b=�ëÌ�mfgQ�àFYw�øíº�oeg^X�owO<�oK5!�må)�oåTízTÐ�æÐFåKÐ�émåe=�ëÌ��å`bw�5åhÎíº�ë

m4�oX�b"Ð�zgwi=í��¾Á��
ØzåK�nå��<�oågc�BÐ�oåTízTÐ�íÌ�ï�å_cTÐ��åd��BÐ��åAÐØ�oågeIí�o�4�íÌ�o_T��X�|�SÌ�ÒØmK�z�hí

�ogdG|TÐ�o_cTÐ�5eg<º�ogaw|QüÐí�ow�gGùÐ�ëÐzc�TÐ��^<�9��Ém@��v�5Sº�mfgQ�oYwm^�BÐ�ÓmgX�aTÐ�xc\ZX
CK�Øz²�ëÌ��T{åT�må^�=�ßFå`wí�ºow�_cTÐ�oK5!Ð�íÌ�oTízTÐ�Ú��GØ�mfgcK��ew���TÐ�o_cTÐ�Þ�Z#Ð��?í�

�Ómå�=mbBÐ�zåeK��dåG|TÐ�î���BÐ�9�oÉmA�ogX�aTÐ��*ÐÊ5�hÐ�æ°�AÐ�CK�ØÐ|QúÐ��gd!�oSFYX�o_T�ë�b=
mg?ÚmAí�mgcAÐØ�o`c��BÐ�ÓøØm��TÐí��ým>�TÐí��¾Â�I�TÐ�o_cT��bdgQ��T{Tíº�9 ogdåGÚ�oå_T�ë�åb=�ëÌ�oåge

�ÐÙÎ�x�åZ�Qº�måfeg^<�oSFåYX�Òz@Ðí�o_T�CK��fKm+Îí�ogK5�?øÐ�Ómþ`TÐ��gd!��X�aTÐ�Êø�TÐ�~hm ém@
��`h�Ø°�TÐ�Ú��GØ�l�ad<�ogdG|TÐ��f�_T�

oåghmBúÐí�ogå�h|`TÐ��X�Ð�w�G�9�ém"Ð��v�5Sº�ogdGÚ�o_T��X�|�SÌ�mX�oTíØ�9�z?�=�ëÌ��bdw�5S
9í���G���TÐ�ogdG|TÐ�ÓøØm��TÐ��c�8�9�M�_cTÐ��gd^=�ÒÚí¥��e^w�Ð{víº�og�h|`TÐí�ow}gcbhüÐ��X�ÐzeS�

�rýmå�h�ëúº�Lå�BÐ�måf^d�6��AÐØ�o\Pm��ogX�R�oK�d6�ïÌ��gdf�<�ê�a=�ëÌ�oTíØ�ïú��bdw�øíº�mv|SÙ
Ð éízåTÐ��å^<�9�ëùÐ�Ôz²�5c�X�Óm<Ð|\�Ðí�ÓmKÐ¢�Ôíz@�9�C��=��TÙ��å�TÐ�oågaw|QüÐí�ow�gåGù

��åX�ìÐ|åh�måX��víº�ogdGÚ�o_cS�ogeI�TÐ��f�_T�Ø5�KÐí�m)�æÐFKøÐ���<�m4íØ�nTm\=�ogX�R�ÓmgcRÌ��[�
�Kzå<�ë�å]²í�oågeI�TÐ��4íØ�CK�o\Pm��ÓmKm+�ë�cbYw�Ð���ÉÌ��w{TÐ�mgaw|QÎ�é5H�9�|<ETÐ�ÓmKm+

gd*í�ëm�hüÐ�ç�a@�owm1�oc]X�p ÞmA�;íØogc�BÐ�ogR|^TÐ�ÓmgcRúÐ���
måf�_T�ÚÐ�å�<�ogdåGÚ�oå_T�zåd�^=��å�TÐ�D�bTÐ�-|^TÐ�Ñ|_BÐ�éíØ���X�éízTÐ��^<�9�ìz�h�mX�mXÌ

�ogeI�TÐ�og<|^TÐ��àíO<�éízTÐ�ì{v�zgga=����g�h�phmS�ï{TÐ�ïÚ5^�GøÐ��¶Úm�TÐ�çmg�TÐ�NÎ��TÙ�Ø|X�ëkQ
úÐ�o_cTÐ�Ñm�@�CK�ogGmR�owØmZ�RÐ�ÓÐÊ°XÎí�ÓøØm��TÐ�9�ogdGÚ�o_cS�og�h|`TÐ�o_cTm<�æÐFKøÐ�ëÎ�ïÌº�ê

��ådeTÐ�Óøzå^X�CåK�ámå`"Ð�oåg©Ìí�må�h|Q�oåTíØ��åX�3må^�TÐ�9�oåghùÐ�o?m"Ðí�ÒÚí�TÐ��gc/�owØmZ�RøÐ
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ogdcK�ogQma>���@í��<�ogGmgGí�
éíØ��åX��åTÙ�CåK�éØÌ�øíº�Òza^BÐ�ow�_cTÐ�oTØm^BÐ�ì{v�çm\h�9�o^RÐí�og<|^TÐ�éízTÐ�ncPÌ��^Tí

�wí�ç��TÐ�ÓmwØmZ�RÐ�mfgcK�|\g�=���TÐ�rgc#Ð�|_åÉ��åXíº�3må^TÐ�Êmå�hÌ��åc�8��åX�ÓmågcRÌ�måfgTÎ�zQÐ�
og<|^TÐ�o_cTÐ�CK�m_gc<�ÐD>i=�|>j=�ÒÚ�Z<�ow�_cTÐ�og?ÐíØÛøÐ�Ôíz"�o�|^X�ë�b=�9Ð|_dwzTÐ�mfd�@�

¿��3LGJLQ�/DQJXDJH��
��w�_T�M�K�d6�NÎ�ë�d�ew�ØÐ|QÌ�M<�ocd^��X�o_T��v��feåg<��åÉÐ��TÐ�9�ë�å�P|wíº�M�`c�8�M

�9�mf`gJ�=í�MQ|\TÐ��X�ow�_T�é�a@í�Ó5cS�Üm��RÐ�ï|�gQº�|AË�ß|P�ïÌ�íÌ��d^TÐ�íÌ�ÒÚm��TÐ�ß|_<
�oå_T�ïú�oåw�_cTÐ�ÓmgÉ�Z�cT�ÒmKÐ|X�5híØ�ØÐ|QúÐ�Êøjv�M<�ÒØz7��gvm`X�CK�éz�Tº�oÉ�Z8�ÓmRmgG

Òz@�CK��¾Ã��
9 xc\ZBÐ�Ð{v�|fJí�oådcbT��g�åZ=�íÌ��åw| �åhÌ�zåa�^wíº�MgegåZTÐ�oe�TÌ�CK�|XúÐ�ÏØm<�

�%XVLQHVV���X�î|AÌ�Óm�c\ZX��Tí�º��ogYXm4Ð�o_cTÐ�0DUJLQDO��oå\c��BÐ�oå_cTÐí�0L[HG��
xTmåZBÐ�éØmå��T�oåg�R�TÐí�o�cBÐ�o?m"Ð�Ø�?íí�î|AúÐ�o_cTm<�Ómþ`TÐ�ì{v��f�<�mvÍ�Yh���=|w�mX�ÒØmKíº

m<��`� íº�Ñm�å�høÐ�zå^<�pH°=���TÐ�ême�gQ�9�oe�fBÐ�og�h|`TÐ��X��TÙ�Ôz@�5c�Xº�mfgTÎ�qKm�TÐ�Êm`�A
�¡h|`TÐ�¾Ä��

ÒÚ�Z<���w�o_cTÐ�ì{v�ë�b=�ëÌ��@°wíº�3m^TÐ�Êm�hÌ��S�9�ï�_cTÐ��bYTÐ�Ð{4�ÒzwzK�oc�XÌ�èmeví
< CK�mf[^<��<�^Hí�3m^TÐ�éíØ�Öm�`hÐí�oB�^TÐ��J�9�oÉmA�ÒØ|\X�é5å^TÐ�Må<��åXm^�TÐ���åw�5c�åXº��å^

��åX�mågaw|QÌ�Ñ�åe?�9�ë�ågaw|QúÐ�må)�E^w���TÐ�og`gbTÐíº�mghmBÌ�9�èÐ|=úÐ�é5^TÐí�rgc#Ð�éíØ�9�nhm?úÐ
�m�h|Q�9�og<|^TÐ�é�ÉúÐ�ïíÙ��X�M<F_BÐ�ÓmþQ��^<�àmGíÌ�9�og�h|`TÐ��T{Síº�owzeT�4Ð�o_cTÐ�¿»��

�9 oXz���BÐ�Óm�c\ZBÐí�ºæ|åI�ïú�måXÌ�o_T�E�^=�ø���TÐ�o_cTÐ�ì{v�o^g�I�~b^=���eTÐ�Ð{v�
�ÒØízå�BÐ�ÓÐØ|`Bmå<�}ågd�=íº�|å�SÌ�íÌ�Må�_T�Êmåa�TÐ��åX�ph�b=íº�oeg^X�æí|J�o�g�h�ÒzgTí�o_T��v�5hÎí

mfgaImh�oe�TÌ�CK�oQ|7�ÒÚ�Z<í�o\g��TÐ�ow��eTÐ�ngSÐFTÐí��¿¼��
w�\�TÐ�nhm!Ð�oe�fBÐ�o_cTÐ�zSj=í�måf�gSÐ|=í�måfJm`TÌí�m*Ð�åÉi<�oåg^g�\TÐ�Ómå_cT��KÐzå<üÐ��^

��åd��BÐ�Ómå?m�<�ï�_cTÐ�nhm!Ð�àm�=ÚÐ�îzXíº��^�<�mf[^<�Óm_cTÐ�émZ=Ð��K�r=meTÐ�ï�_cTÐ�D�^�TÐí
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;øzTÐ��ÉÐ��TÐ�ÓmgcdK�9��ým[KÌ�Óm�c\�Xí�
Ò��6ODQJ�DQG�9XOJDU�ODQJXDJH�� ëm�c\ZX�m©º �wØz7�Mw�_T�Mca@�9�ëmXz���w�oågK5�?Ð�ÓmåK�d6�M<�iYe=�oÉm#Ð�o_cTmQ

��gåc^�TÐ�mfImåGíÌ�9��åawíº�}åg,�ï�Ì��a@�NÎ��d�e=�íÌ�oÉmA�oefX�m0zT�íÌ�ogdg1�ÓmR°K�ÒØmK�mf\<|=
Qí|^X�ogTøØ�é�a@�CK�éz�T�Ó5cS�CK�MaImeTÐ�M<��ýÐ�Y^TÐ�çm`=øÐ�m)���wíº��ga��TÐíêúÐ�oå_cTÐ�9�o��

�¿½�odcS��X�ow}gcbhøÐ�o_cTÐ�9��TÙ�z�h�5c�Xº�([FHOOHQW���¿¾�9Ó5åcbTÐ��åX�oåK�d6�ÊmZ@Î��=�ÙÎº
��e^=�mfcSí�oÉm#Ð�o_cTÐ�Ûm�,����X���*URRY\��)DE��EULOO��WUHPHQGRXV��:LFNHG��DFH��

6SLIILQJ�� ���&RRO��)DU�RXW��DZHVRPH��6ZHHW��7ULII��GHI���î|å?�Ó5åcS��åvíº
�wO^TÐ�ë|aTÐ�é°A�}gcbhøÐ�Mdcb�BÐ�M<�m4íÐz=�

àmåGíÌ�9��QØmåZh�måX��åvíº�ï�å_cTÐ��båYTÐ�Ð{v���d<�Ò|AÐÛ�og<|^TÐ�Óm^d��BÐ�ëÌ��@°h�5S
�Maýmå�TÐ�Må<í�Ò�åAúÐí�æÚmå^BÐ�Må<��úÐ��åAÐØ��T{Sí�og�^YTÐ�ÓÐÚm"Ð��^<í��wÚÐ}!Ðí�MgQ|"Ð

Ñm�YTÐ�ÓmþQí��yTÐ�
EåSÌ��åX��víº�o<{fX�DPí�éÐ{�<øÐ�owmP�9�m¹Ì�øÎº�ogXm^TÐ�o_cTÐ��X�ÒÚ�É��fQ�ogR��TÐ�o_cTÐ�mXÌ
�oågýÐz^TÐ�é�ågBÐ�ïíÙ��åX�må�TmP��åvíº�må)�MaImåeTÐ�oågK�h��åb�<�êúÐ�oå_cTÐ��åK�Ðz^<�ow�_cTÐ�émbHúÐ

��dgRí��d��BÐí�Òmg"Ð�CK�M\Am�TÐ�íÌ�ogXÐ|?üÐíÌ�¿¿�ëízªíº��åX��h�f?Ð�w�5K�m�`e�X�ogR��TÐ�o_cTÐ�9
�Óm<måZ^TÐ�ÓmåK�d6í�oågbw|XúÐ�Òz��BÐ�Ómwø�TÐ�9�Ø��TÐ�ÓmþQ��X��TÙ�CK�éØÌ�øíº�ÊmZRÎí��gd*

~h�=�oewzd<�MG°BÐ�oa\eX���X�og<|^TÐ�éízTÐ�9�ogK5�?øÐ�àmGíúÐ��^<í�mgGË�ç��éíØ�9�od]eBÐ�
â�h�oÉm#Ð�o_cTÐ�ëÌ��@°hí�ºoågaga"Ð�mf^å�Ð�X��K�Ó5cbTÐ�zgg �w|I��K�;øzTÐ�}gXFTÐ��X

�oåþQ�ïÌ��åGí�iåYe=�ëÌ��bdw���TÐ�oÉm#Ð�o_cTÐ�æ°�<º�mgK5�?Ð�oe�f��Xí�o��mQ�o_T�ogR��TÐ�o_cTÐ�5eg<
�åb<��åd��BÐ�êmåXÌ�m?|@�n��=øíº�MaImeTÐ�M<�ogÉ�Z#Ðí�Ò}w|_TÐ��QÐz<���w�mfgTÎ�Õmg�@øÐí�ogK5�?Ð�
Ñ�^H�oa\eX��AÐØ�Êmg@Ì�èmev�ëÌ�æí|^BÐ��Xíº�ÜmeTÐ�|KmYX�~/�øí�oe�f��X�p�gT�m¹Î�ïÌº���ýÐ�
�og�åZ^TÐí�oåQma�TÐ�oåca<�m)m�åÉÌ�}ågd�wíº�ogR�å�TÐ�o_cTÐ��X��deTÐ�Ð{v�éíÐz�=�ogedgTÐ�Êm^eÉ�odÉm^TÐ�9

åH�øíº��åedgTÐ��åd��BÐ��å�R��X��gdf�TÐí�ÑÐFPøm<�Üm�@üÐí�ogýÐz^TÐí�oåw�_cTÐ�ëÐ�åTúÐ�ì{åv�ëÌ��
��ImåeX��åX�måvDPí�Êmåg@úÐ�ì{åv��å�X�9�måf���hÌ���TÐ�qKÐ��TÐ��gc og©Ì��X��g>�=í�oGÐÚØ�NÎ�o?m�<
��åYb=�ow�_T�ÓmGÐÚØ���=�ëÌ�ÒÚí¥í�êÐzAúÐ�mfeb�w���TÐ�Êmg@úÐ�CK���`h�ÊUTÐ���\ewí�º�owÚ�fd!Ð

Z�<�êmgaTÐ��X��vØ��=���TÐ�ÓmXÐz��GøÐ�ogK�hmgK���X�mgdcK�m`geZ=�mf`ge�
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�zåR���TÐíº�mfgcK�ocgAzTÐ�nýÐ�YTÐ�ì{v��X�owÚmg^BÐ�o_cTÐ��gc 9 m*mhmbXÎ��S��gJ��<�ê�a=íº���Z`TÐ
�°båH�oå_cTÐ�ì{åv�Öí|åT�mågQmeX�ï�å_cTÐ�ÕÐíØÛøÐ�ëmåS�5cSíº�êúÐ�o_cT�ogcAÐØ�êzv��XÐ�K�mX�mX�w�x�Z=

jåXí�måagRØ�oåwÚmg^BÐ�o_cTÐ�CK��R��BÐ�|\#Ð�ëmS�mh�d[Xí�MaImåeTÐ�æí}åK�NÎ�mgªÚzå=�ïØjåw�zåRíº�Ð|>
�oågT5�@Ð�ëkåQ�owÚm[@��^���@Ð|d<�éízTÐ�ì{v�|/�mXzeK�ÓÐ{Tm<íº�êúÐ��f�_T�mwm[R��X�D�b<��fcf?í
��å�@º�Ó°Xm^�TÐ�o_T�9�o_cTÐ�ì{v�é}K���wíº�ow�_cTÐ�Ómw���BÐ��S�CK�ÒØÚÐí��ÉúÐ�ÕÙ�deTÐ��K�Øm^�<øÐ

íz7�Ü�aI�9�ÒÚ�Z7�x�Z=ogeg=°TÐ�o_cTÐ��X�mg¶Úm=�ëiYTÐ��v�5S�ÒØ�
��¿À�&ODVVLILFDWLRQ�RI�ODQJXDJHV�

�åX�oåw�_T��ýmåZQ�NÎ�¢m^BÐí��gG�TÐí��wzaTÐ�3m^TÐ�9�oghm�hüÐ�Óm_cTÐ��g�a=�íÌ��geZ=�E�^w
��å<�ø�åd^X��gå�a�TÐ�Ð{åv�éÐ}wmXíº�ohÚmaBÐ�ÓmGÐÚzTÐ�rým�h��vÌ��å^<�é�åAØ��åX�¥må"Ð�måeX�w��å�@

o�wz"Ð�ow�_cTÐ�ÓmGÐÚzTÐí�ÓmQmY�SøÐ�o�g�h�Ó°ým^TÐí��ýmZ`TÐ��^<�pa"���TÐ�Ó°wz^�TÐ�
ohÚmaBÐ�ÓmGÐÚzTÐ�9�}gSFTÐ�î|?�zRí��ýmZQ�NÎ�Óm_cTÐ��geZ=�CK�6WRFNV��ow�_T��Ì�íÌ

�)DPLOLHV��TÐ Ó5�TÐ�íÌ�xX°BÐ�oK�d6�zwz CK�Ême<º���=|å=íº�Ómå_cTÐ��åX�oåK�d6�mfgQ�èFY=���
mfeg<�5gQ�n�eTÐ�ÓmR°^<��¿Á��å�X�Ò|åb`TÐ�ì{åv��åK�Då�^�cT�oåw�_T�Óm�c\ZX�ë�ghm�cTÐ��d^�GÐ�zRíº

�o<Ð|aTÐ�.LQVKLS��Ò�úÐí�)DPLO\��êúÐ�o_cTÐí0RWKHU��ODQJXDJH��ï�_cTÐ�â|`TÐí�6XE�
)DPLO\��Ð{bví�

) ÒD�S�Ómvm Ð Ó|fJ�zRí�oåXmK�oåw�_T�ÓmåK�d6�íÌ��ýmåZQ�NÎ�oghmå�høÐ�Óm_cTÐ��g�a=�æz
�Ø�å?í�ÜmåGÌ�CåK��g�a�Tm<�êmR��X�èmefQº�mfgTÎ��d�ew���TÐ�oGÚzBÐ�íÌ�q@m�TÐ�owÍÚ�CK�Ózd�KÐ�ogK|Qí

�måf�TøØí�ÓÐØ|`BÐ�é�ÉÌ�9�Óm)mY�TÐ�Ø�?í�íÌº�Óm_cTÐ�M<�og=�ZTÐ�Óm)mY�TÐ�oågTøzTÐ�Ó5å�^BÐ��íÌº
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Ì CK�ÓÐØ|å`BÐ�íÌ�og=�åZTÐ�Ó°<måa�TÐ�9��<måY�TÐ��å?íÌ��åK�|å]eTÐ��_<�m*m�gS|=í�ow��eTÐ�m*Ð}g,�ÜmG
��ví�o^<ÚÌ�êm�RÌ�NÎ�Óm_cTÐ�Mghm�cTÐ��^<���R�ÜmGúÐ�Ð{v�CKíº�ow�_cTÐ�¿Â��

¼��,QIOHFWLQJ�RU�V\QWKHWLF�ODQJXDJHV��
�TÐ���w���TÐ�Óm_cTÐ��v��åw|I��åKº�Ó5åcbcT�ogcAÐzTÐ�oge�TÐ�Dg_�<�ow��eTÐ�ÓmR°^TÐ��K�mfgQ�D�^

�oåg<|^TÐ�oQåV�BÐ�Ómå_cTÐ�ì{åv�Û|å<Ì��åXíº�oå`c��BÐ�oågTøzTÐ�¨m^BÐ��d ��TÐ�ogQVTÐ�ÓÐz@�TÐ�oQm�Î
�DUDELF��ogeg=°TÐí�/DWLQ��oghmh�gTÐí�*UHHN� �

ëË�9��X}åTÐí�~eå!Ðí�Øzå^TÐ��K�o��Ðí�ÒÚ�Z<�E^gT��^`TÐ�Ú{!�ÓmQm�üÐ��[=�°�X�og<|^TmQ
��TÙ�ém�Xíº�z@Ðí�¿Ã���åeXÛí�|S{åX��å�e?í�Ø|`BÐ��v�Øz^TÐí�ným_TÐ�qTm�TÐ���YTÐ��v��Km`TmQ�n�bw

��>°�TÐ�Ú{!Ð�é5^�Gm<��g\��h��>º�ê�c^BÐ�âÚm[BÐ�n�S���åX�ocw�I�odýmR���Yh�ëÌ�¨må^BÐ�ÓÐÙ�Ó5åcbTÐ
��X�ogTøzTÐí�ogd�^BÐ��Ómå�=mSíº�Ómå<m�Sº�nå�SÐº�oå��bX�ºnå=mbX�nå=mSíº�n�Sº�n�Sº�o<m�Sº�n=mS

º o��Sº�ë��=mSºº�Ñ��bXº�Óm�g�Sº�ng�Sº�Ñm�b�GÐº�Ñm�bTÐº�o�=mbXº�Ñm��SÐº�og��Sº��yTÐ�
oåa@°TÐ��d^�å�=�ogeg=°TÐ�o_cTÐ�ëÌ�z�h��T{Sí�2�ådcbTÐ�oåwm¹�9�o�DPR���åe^d<�nå@Ì��

ê�c^dcT��e�BÐí�¥m"Ð��X}TÐ�9��^`TÐí�Ø|`BÐ��cb�BÐ�éíúÐ���YTÐ��K�Ò�m�X�ÒÚ�Z<�E^wíº�
½��$JJOXWLQDWLYH�RU�$JJOXWLQDWLQJ�ODQJXDJHV��

zýÐí}TÐ�íÌ��ÉÐ�cTÐ�ê�f`X��w|I��K�mv}gg/���w���TÐ�Óm_cTÐ��v�$IIL[HV��CåK�zåd�^w�ï{åTÐ�
�<Ð��TÐ�3UHIL[HV� ��@Ð�cTÐí�6XIIL[HV��zåwz 9 ÒzKm�X�ogQ¢�ÓÐz@�S�Ó5cbTm<��Zc=���TÐ

�ocd!Ð�ÊÐ}?i<�m*mR°K�}gg/�o`gJ�<�ê�a=�íÌ�Ó5cbTÐ�ÓøøØ�¿Ä�9 oåwzece`TÐí�oåw|�BÐ�Må�_cTÐ�9�î|h�5Sº
9 ogc@Ð��TÐ�o_cTÐí�mgGË�9�oghm<mgTÐí�ogSFTÐ�M�_cTÐí�m<íÚíÌmgaw|QÌ��

�çmååZTüÐ�CååK�måå*5cS�Êmååe<�9�Ómåå_cTÐ�ì{ååv�zååd�^=í�$JJOXWLQDWLRQ��nååRm^=�î|ååh�ÙÎº
�oådcS�9�oågSFTÐ�oå_cTÐ�9��TÙ�ém�Xíº�odcbTÐ�9�ogQVTÐ�ÓÐz@�TÐ��K�E^=���TÐ�ogQVTÐ�ÓÐz@�TÐ��HY�

o_gåZTÐ�ë�åb=��åd!Ð�oTøØ��d ogQ¢�Òz@í�íÌ�oaÉø�me`�Ì�ÐÙkQ�º�é}eX��e^d<�Ð{åbvHYOHU���ÐÙÎíº
�|!Ð�æ|@��e^d<�oghm>�oaÉø�me`�Ì�NÎ�o_gZTÐ�x�Z=�HYOHUH��æ|å@��åe^d<�oaÉ°TÐ�phmS�ÐÙÎ�mXÌº

�|!Ð�9�Ð{bv�o_gZTÐ�ë�b��Q�HYOHUGH��oågbcBÐ��åe^d<�ogQ¢�Òz@í�íÌ�oaÉø��g[h�ëÌ�mhØÚÌ�ÐÙÎíº
�ným_TÐ�Dd[cT��v�íÌ��v�ë�b��Q��HYL��íÌ ��g<�ïÌ�|!Ð�æ|@��d^��h�ëÌ�mhØÚÌ�ÐÙÎíº�mf�g<�NÎ�íÌ

�9�é�ah��HYLH�ºHYLGH���é�åah��åd!Ð�o_gÉ�mhØÚÌ�ÐÙÎíº��T}eX�9�íÌ��T}eX�NÎ�ïÌ�HYOHULH��NÎ ïÌ
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m4ÛmeX�íÌ��TÛmeX��À»��
åX�måvDPí�oågTm\wüÐí�ogå�h|`TÐí�oåghmBúÐí�oåw}gcbhüÐ���X�mX�dK�ogaZcTÐ�Óm_cTÐ�ëÌ��@°wí��

mgªÚzå=�mvzåKÐ�R�påT� �>º�og`wV=�phmS�ow�_T�Ó°ýmK��X�mGmGÌ�p��h�zR�o�wz"Ð�og<íÚíúÐ�Óm_cTÐ
��ÉúÐ��K�ï�_cTÐ�é°a�GøÐ��^`<�êúÐ��mvzKÐ�R�9�æ|^=�m[wÌ�m¹Ì�øÎº�ogaZT�o_T�Ò|Ai�X�ÒFQ�9�DZ�T

Ð �X�ëiYTÐ��v�5Sº�og\dh�DP�o`Z<�5hÎíº�ï�_cTÐ�çma�HøÐ�Ú�É�oQV�BÐ�Óm_cT�À¼�9�åTÙ�måeT�xå[�wíº
�DåP�ÒÙmH�ém^QÌí��wV�TÐ�9�ogGmgR�ém^QÌ�NÎ�mX�dK�mfdg�a=���wíº�Þ�Z#Ð��?í�CK�ém^QúÐ��wV=
�ï�å_cTÐ��åhmgS��åX��Ì}��w�ø�ÐÊ}?�ma@ø�x�Z�Tº�NíúÐ�Mac�TÐ�ÒFQ�9��v�5Sº�mfR{@��ImeTÐ�CK�od]�eX

�@°\ÉøÐ��^g�\TÐ�
¾���,VRODWLQJ�ODQJXDJHV��

Ómå_cTÐ�9�zå�h�5åSº�oåge�TÐ�D_�<�mfgQ�Ó5cbTÐ�oTøØ�Øz��=�ø���TÐ�Óm_cTÐ�CK�xc\ZBÐ�Ð{v�ézw
º �ZcTÐ�o\GÐ�<�Øz��=�ø�5S�º�oQV�BÐ�9 ì{��=�ï{TÐ�ng=FTÐ�CK�Ême<�Ó5cbTÐ�ÓøøØ�}gg/�ï|ª�5hÎí

mQº�ngSFTÐ�íÌ�çmg�TÐ�mwme>�Óm_cTÐ�ì{v��^<�ëÌ��@°h�5Sº�Òz@Ðí�ÒÚ�É�ÓÐÙ�o�<m>�Óm_cTÐ�ì{v�9�Ó5cbT
ogXme�g`TÐ�o_cTÐ�Óm_cTÐ�ì{v��Xí�ocd!Ð�ÊÐ}?Ì�M<��<Ðí|TÐ�æ|^w�ø��À½��

�åvíº�oåTÛm^TÐ�oå_cTÐ�Ó5åG��d²�mg<|K�mw��h�m�gS|=�èmev�ëÌ�èÚzh�ëÌ�me<�î|@í���åG�X�Ñ¥
zga�TÐ� �a=�ocd!Ð�ì{fQº���gK�m¹�då[X�9�ß�dP�NÎ�ïØjw�nK°=�ïÌíº�ngSFTÐ�9�ng=FTÐ��RÐ�d<

�ÊÐ}å?Ì�någca=�oTi�X��K�5�@�ß|^wí�é�^`BÐ�|Ajwí�mXÐ}T��Km`TÐ�êzaw���`h�zª�ï��eTÐ�ëÎ�ïÌº�;øzTÐ
å^TÐ�ê�åf`X��X�mXm/���\ew�;øzTÐ�ï��eTÐ�zwz��TÐ�Ð{víº��Km`TÐ�DAi=�íÌ��<�é�^`BÐ��wza=���Xº�ocd!Ð�é}

Ú5[BÐ�Ð{v�9��hmg<�ØÐ|BÐ�
¿���7RQH�ODQJXDJHV�

Ó�ZTÐ�o?ÚØ�âm`=ÚÐ�CK�ê�f`BÐ�Ð{v�zd�^w�od_eTÐ� �3LWFK��5åS�ºo_cTÐ�9�mvD_=í�mf�m`�hÐí
^BÐ�ÊÐØÌ��R��w�ogd_eTÐ�o_cTÐíº�mvme^X�9�|>j=í�Ó5cbTÐ�íÌ��ImaBÐ��\e<���=|=�og=�É�Ò|vmJ�NÎ�DYw�9 �åe

�ogd_eTÐ�Óm_cTÐ�ì{v��Xíº�mfa\h�ém@�oXz���BÐ�od_eTÐ�CK�m*5cS�Ó5å^h��å<ÚÌ�æ|^=���TÐ�ogegZTÐ�o_cTÐ
Ó5cbTÐ�oTøØ�M<�oR|`�cT�
émK��d_h�î���XPD�êÌ
ogTmK�ÒzKmÉ�od_hPD��ýmY"Ð��X�â�h�
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ÒzKmÉ�o\<mv�od_hPD�ëmZ@�
o\<mv�ogTmK�od_hPD�y<í��^Q��À¾�

�Ó5_h�Ô°>�m*5cS��^<�æ|^=í�ogd_h�o_T��v�oghm<mgTÐ�o_cTÐ��T{Sí�
ow���XKDVKL��PLG�WRQH����SúÐ�mZK�
ÒzKmÉKDVKL��ULVLQJ�WRQH���oQm"Ð�
o\<mvKDVKL��IDOOLQJ�WRQH���ï|<�S��À¿��

oågd_eTÐ�Ó5ew�`Tmå<�Ó�ZTÐ�Óm?ÚØ�;Ð�=��d�h�ëÌ��bdwí�WRQHPHV��båH�9�|åf]=��å�TÐ��
9 �dg_e�TÐ�ÕÚz�TÐí��w�c�TÐ�Ð{v�âm�=Ð��X�z<øíº�.�ZTÐ�o_cTÐ�êm]eT��[¶íº��agG�BÐ��c�TÐ���Yw���c�=
�ÑÐ|\å�øÐíÌ�~�åcTÐ��åX�â�åh�NÎ��d�å�BÐí��cb�åBÐ�Må<��åÉÐ��TÐ�oågcdK�p�|^=�øÎíº�Ó5cbTÐ��\h

;øzTÐ�ÀÀ��
_cTÐ��geZ=�9�ÒzýmG�phmS���TÐ�Ó5g�a�TÐ��vÌ�m�w|a=�ì{v�ßÐFKÐ��Rø�zR�ìm øÐ�Ð{v�ëÌ�øÎº�Óm

�oå_cTÐ��X��TÙ�CK�éØÌ�øíº��geZ=��X�|�SÌ�p ÕÚzew�ëÌ��bdw�Óm_cTÐ��^<�ëúº��w¢m^BÐ�Mghm�cTÐ
��åX�påa��hÐ�zåR�Óm_T�èmev�ëÌ�5Sº�o=ím`�X�Óm?Úz<�oTÛmKí�oaÉøí�oQV�X�ë�b=�ëÌ��bdw���TÐ��og<|^TÐ

Ì NÎ�pT� �>�ºogRma�HÐ�ÚØmZX�Ðízå?í�zåR�Mghmå�cTÐ�ëÌ��ågvmhº�Ð{åbví�Òzåwz?�oåw�_T�émbåHÌí�à5åh
�ÜÚzååTm<��åå 3 �åå�@�íÌ�oåå<Ð|R�ocååÉ�mååfeg<�zåå?�=�ø��åå�TÐ�Ómåå_cTÐ��åå^<��gåå�a=�9�oåå+�Óm<�^ååÉ

9Ð|_?�ÜmGÌ�CK�mfdg�a=�NÎ�Ðíj!�zaQ��T{Tíº�gc��TÐí�
Ómvm Ð o>°>�CK�|a�GÐ�zR�qwz"Ð�Óm_cTÐ��geZ=�ëÎ�é�aTÐ��bdwí�Ómå_cTÐ��gå�a=�9�ogåGmGÌ

��ví�ÀÁ��
¼��*HQHWLF�&ODVVLILFDWLRQ��

NÎ�ÒØmåK��å?|=��å�TÐ�oåw�_cTÐ�oåK�d�BÐ�ØÐ|QÌ�M<�o<Ð|aTÐí�n�eTÐ�Ó°É�Ø�?í�ÜmGÌ�CK�ê�aw
èFYX��ÉiS�êúÐ�o_cTÐ�9���d�w�z@Ðí��¶Úm=��ÉÌ�

½��7\SRORJLFDO�FODVVLILFDWLRQ��
Ð{åv��då[�wíº�måf�gSÐ|=í�m*5cS�Ême<�9�o_cTÐ��^��=�ï{TÐ��bYTÐ�ÜmGÌ�CK��geZ�TÐ�Ð{v�zd�^w

�ví�ogcgZ`=�ÒÚ�Z<�m¹mg<���Gí�º�ogGmGÌ�ow�_T�émbHÌ�o>°>��geZ�TÐ�
oQV�BÐ�Óm_cTÐ�
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ogaZcTÐ�Óm_cTÐ�
oTÛm^TÐ�Óm_cTÐ�

¾�� �*HRJUDSKLFDO�&ODVVLILFDWLRQ��
mf�åGÐÚØ�ØzZ<���h���TÐ�Óm_cTÐ��K�ogQmS�DP�me=mX�c^X�ë�b=�5eg@��geZ�TÐ�Ð{v�NÎ�Ê��cTÐ���w

�NÎ��å�ae=��å�TÐ�oågbw|XúÐ�Òzå��BÐ�Ómåwø�Tm<�|d"Ð�Ø�e4Ð�Óm_T��TÙ�ém�Xíº�mf`geZ=í�¼½À�oåK�d6
���h��víº�MgcÉúÐ�ëmb�cT�ogTÐFGúÐ�Óm_cTÐíº�½¿»�g�a=�z@Ì�éím²�3�o_T�è|å=�ocKí�ºëùÐ���@�mfd

oGíÚzX�DP�pTÐÛmX�m¹Ì�mf`geZ=�
�ëmåSº�oå_T�æøË�o^<ÚÌ�o<Ð|R�¢m^BÐ�meBmK�9�z?�w��hÌ�ëÚmaBÐ�o_cTÐ��cK�9�ow|wza�TÐ�Ómg\^BÐ�zg`=

��wO^TÐ�ë|aTÐ��c\X���@�owz�<Ì�ëíØ�mfd]^X�ÀÂ�zSj=�o�wz@�ÓmgýmZ@Î�èmevíºåK zåw}w�Øz^TÐ�Ð{v�ëÌ�
9 ÒØzå^�X�Ø�åf?�pT{å<�zåRí�ºmå)�MaImeTÐ�ØzKí�og©úÐ�qg@��X�x�Ðí��wm�=��X�owO<�o_T�æøË�o�2

�åV@��å=�zåRíº�måfeK�oåK|`�BÐ��ýmZ`TÐí�îEbTÐ�Ó°ým^Tm<��d�w�mX��d��Óm_cTÐ�ì{v��geZ=�¾»»�
�åc^TÐ�Ð{åv�Ú�\=��X�mgªÚz=�mf\_��î|?��>�ºîES�ow�_T�ocýmK�NÎ pcåÉí��å�@�½»»�må�w|a=�oåcýmK

�mfeX�ESÌ��Ì�NÎ��d�e=�íÌ�oa�YX��ÉúÐ�9��v�Ó°ým^TÐ��^<�ë�S�NÎ�Ø�^w�n��TÐíº�ÀÃ��
�å>º�åOK�ÜØmå�TÐ�ë|åaTÐ�9�ÓÌzå<�zR�Úm�HÌ�9�Óm_cTÐ��geZ�T�NíúÐ�Óøím�BÐ�ëÌ��Høí

Ð �X��b,�ÚzR�ESÌ�pcdH���@�mþgYQ�mþgH�oTi�BÐ�ì{v�ÓÚ�\=�Úmå��KøÐ�Må^<�{åAúÐ��åXº�owO�TÐ�Óm_cT
�ÓÐ|�åYBÐ�ì{v���í�9�ogK���Xí�oRØ�|�SÌ�Dwm^X�ØmªÎ�9�pdfGÌ���TÐ�ï�_cTÐ��geZ�TÐ�ÓmgcdK�Ú�\=

�ýmZ`TÐí�
�c^TÐ�Ð{v�n�S�9�oTíÐz�BÐ�îEbTÐ�ow�_cTÐ�Úm�HúÐ�Û|<Ì��^Tí�ÀÄ�og=ùÐ��v�

ow�gGùÐ�ogaw|QúÐ�Óm_cTÐ�ocýmK�$IUR��$VLDWLF��
owze4Ð�og<íÚíúÐ�Óm_cTÐ�ocýmK��,QGR��(XURSHDQ�

ogTÐÚíúÐ�Óm_cTÐ�ocýmK�8UDOLF�
ogbg�TøÌ�Óm_cTÐ�ocýmK�$OWDLF�
owÛmR�aTÐ�Óm_cTÐ�ocýmK�&DXFDVLDQ�
owzgQÐÚzTÐ�Óm_cTÐ�ocýmK�'UDYLGLDQ�
ogegZTÐ�Óm_cTÐ�ocýmK±og�g�g�TÐ�6LQR��7LEHWDQ�
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íúÐ�Óm_cTÐ�ocýmK�oghíFG�$XVWURQHVLDQ�
ogh�<m�TÐ�Óm_cTÐ�ocýmK�3DSXDQ�

og_h�bTÐ�owD�geTÐ�Óm_cTÐ�ocýmK�1LJHU��&RQJR�
ow�dgbGüÐ�Óm_cTÐ�ocýmK�(VNLPR�
ogTÐFGúÐ�Óm_cTÐ�ocýmK$XVWUDOLDQ�
ogbw|XúÐ�Óm_cTÐ�ocýmK�$PHULFDQ�
ogaw|QúÐ�Óm_cTÐ�ocýmK�$IULFDQ�
�åX�èmev�ëÌ��@°wí�ogå�|`TÐ��å�X�owåO�TÐ�Ómå_cTÐ��åÉÌ�NÎ�é�åÉ�cT�ogå�|Q��å�í�éímå@

og=ÐF�eTÐ�Á»��1RVWUDWLF���åGÚzg<�|!�åv��SÚ5hzåTÐ�¨m�cTÐ�mf^�í���TÐ�+ROJHU�3HGHUVHQ��
oeG¼Ä»¾ízåe4Ð��dåY=�îEåS�ocýmK�ÖFRÐ�mXzeKº�í|åQúÐí�oågbg=ùÐí�oågTÐÚíúÐí�oåg<íÚíÌ±ow�gåGË
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NÎ��g<úÐ�zQÐ�TÐ�ëÌ��@°h�5eg<�|åd"Ð�Ø�e4Ð�MgcÉúÐ�mbw|XÌ�ëmb�T�od]eX�ÒØm<Î�ÓmS|@�EK��b/�zR�mbw|XÌ

��X�E?Ìí��<º�ëmb�TÐ�Êøjv��7�ïzýma^TÐí�ï|b`TÐ��hmgSí���_c<���gT��*mhmgS��c�8í��*m_T�CK�Êm[aTÐ��X
�g+�o_T�ow}gcbhüÐ�p��Ìíº�ow�_cTÐí�ogQma�TÐ���edgví��=ØÐÚü�â�[#Ð�CK��feX��a�=�Ómåwø�TÐ�ë�ebå�w��åX

�Øz^=��PÚ�éÐz?�°<�ogbw|XúÐ�Òz��BÐ�
måXm/�Ð�cYQ�5eg<�ºowze4Ð�oTízcT�ogdGÚ�o_cS�ow}gcbhøÐ�o_cTÐ�Ø5�KÐí�ïze4Ð��d��BÐ�CK�D>i�TÐ�}gcbhüÐ�âm\�GÐí
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�f�_Tí��f�Qma�<�ogaw|QÌ�éíØ�ÒzK�çm"Î��X�Ð�eb/�ë�g�h|`TÐ��T{Síº��GíúÐ�çOTÐ�éíØ�9�9 Ð�cYQ��¹Ì�øÎº
�ìmå øÐí�å¡h|`TÐ�Ú5^�åG°T�ÓÐ|>jåBÐ�|åAË��åX��c��TÐ�og`gS�oGÐÚz<�mwz?�ëùÐ�ê�a=���TÐ�mgaw|QÌ�é5H�éíØ

oGíÚzXí�owÚmg�AÐ�ÒÚ�Z<��bw|XúÐ�Ñ|_TÐ�Ñ�É�
n^åH��AÐØ�owzýma^TÐí�ogewzTÐ��<Ðí|TÐ�Ø�?�<�î�a=�o_cTÐ�ëÌ�zvÐ�YTÐí�oc�XúÐ�ì{v��X�r�e��h�Ð{bví��å�X�måX

��feåIí�Ò�aTm<�Ðíz?�w�ëÌí�ºm*�X��X�Me�TÐ�ÓmþX�z^<�owE^TÐ��f�_T�zwz?��X�Ð��^�w�ëÌ�Ð�Km\�GÐ��w{TÐ�Ø�fgTÐ
��w{åTÐ�ëmXí|TÐ�zw�CK�Mghmh�gcT�Ôz@�5c�X�ï�R�ï�_T�zQÐí�mfgcK��@�ÐÙÎ��^[=�ëÌ��bdw�o_cTÐ�ëÌ�5Sº��wz�TÐ

�odwzaTÐ�oghmh�gTÐ�ßÐ|ahÐ�9�m��G�Ð�hmS�Q9 íÌ�må*mg@í�oå_cTÐ�Ó�åX�9��b��å=���TÐ�ÓøØm^BÐ��X�oK�d6�èmef
.iw�5gQ���c�w�mf©Ì��^Tí�mf`^�í�m*�R�Â¿��

Ì��Xmb�TÐ���ÓmåK�d�BÐ��åKm`=�NÎ�Ø�^w��m�BÐ����Gíº�O�TÐ�Óm_T��g+�mfgcK�ê�a=�og^g�I�ÒzKmR�ì{v
? 9�ÒØ�?�BÐ�ÓÐ|_�TÐ�Ê�X�9�oK�d6��S�o�PÚí�oghm�hüÐ�Ôz@�mX��TÙ�CK�ém�X�Û|<Ìíº�ï�_cTÐ�mvÛmf
¨mX|!Ðí��Xm�TÐ�Ú{!Ð��X�mfcKm`=�z^<�og�hmXí|TÐ�Óm_cT�

Ñ�é°@üÐ���Ôzå@�5c�X���e?úÐ�zQÐ�TÐ�o_c<�m4Ðz��GÐí�ê�R�o_T�æÐzf�GÐ�mfgQ���w�ogKÐí�ow�R�ogcdK��v
|Q�Óøím7í�|d"Ð�Ø�e4Ð��X��g�TÐ��wzQÐ�TÐí�ëmh�gTÐí�ëmXí|TÐ�M<�mgaw|QÌ�é5H�éíØ��X�m�h�

Õ�éÐz<üÐ���êúÐ�måf�_T��åX�øzå<�î|åAÌ�oå_T��e��<�ogKÐí�o`Z<�owO<�oK�d6�mfgQ�ê�a=�ogK�I�oTi�X��v
�oå_cTm<�mf�Tz<Ìí�m*m_T�ogKÐ�I�pS|=�zaQ�ê°GüÐ�pcAØ���TÐ�Ñ�^YTÐ�îzT�ìÐ|h�mX��víº���H�Ñm�Gú

BÐ�éíØ�9�|<ETÐí�VX�9�àm�RúÐ���Xº�og<|^TÐ��T{Síº��wzQÐ|TÐ�Ø°<�9�ÓmK�d�BÐ��^<í�D�bTÐ�Ñ|_
�mfeK�p�|KÌ��>º�ogX°GüÐ�ÒÚm["Ð�ÚmvØÛÐ�ÒFQ�9�og<|^TÐ�Ózd�KÐ���TÐ�odc�BÐ�ogaw|QüÐ�éízTÐ��^<

îEbTÐ�éízTÐ�îzT�owØmZ�RøÐ�nGmbBÐ��K�m��<�qwz"Ð�V^TÐ�9�mvDP�NÎ�
��Y=�o_cTÐ�ëÌ�æm\BÐ�o/mA�9�meT�x[�gQ�ÚmåvØÛÐí��ådh��>�Ú�\=��>�Ø°gX�mfcQ�ïO�TÐ��ýmbTÐ�mfg@meX��X�D�S�9

�oåegvÚ�mf�X�dwØí�o_cTÐ�Òmg@�ëÌ�meT�íz�wíº�Òzwz?�o_T�NÎ�m*mg@�êza�T�Ó�/�zR��>º��^[TÐí�é���TÐ�m0F^w��>º
í é�a@�NÎ�mecg oTi�BÐ�ì{)��c^�=���TÐ��XÐ�^TÐ�oGÐÚØ�ëÌíº��f�edgví�m)m�ÉÌ�Ò�a<�ÓÐÚm["Ð�âÐ¢��X�o^GÐ

�o@må�X�ocXmåYTÐ�oågþg�TÐ�ÔÚÐ�bTÐ�Ê°wÎ�ÒÚí¥��X�o@��`Xí�Ò|d��X�o`Z<�ØÐ|QúÐí�Ñ�^YTÐí�éízTÐí�ëmwØúÐí
owÚ{?�ÒÚ�Z<�m)�MaImeTÐ�CK�Êm[aTm<�Ø�?�TÐ��X�ocXmH�ÒØm<Î�o_T�ÒØm<Î�og`gS�9�oÉmA�ÂÀ��

åK�og�c�TÐ�mvÚm>Ë�m4�owÚm["Ð�oT}^TÐ�ëÌ�èÚzh�5S�NÎ�oåf?Ð�BÐ�ÓmågcdK�ïØjå=�zåRí��å<º�owåO<�oå_T�oåXímaX�C
�9í�Òzåwz!Ð�oå_cTÐ��X� ðÒÚm[@í�Ð|bQí�ÐÚmvØÛÐ�|�SÌ�NíúÐ�o_cTÐ�ë�S��PÚ�î�RúÐ�o_T��eS�9��w�TÐ�mvÚmfZhÐ
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@ïÌ�oTi�BÐ�ì{v�zwz 9 Òzwz?�ÓøØm^X��R��h�ëÌ�mXíØ�megcKí�º�TÙ�CK�ém�X�DA�ëmXí|TÐí�ëmh�gTÐ�âÐ¢�Òmåg
�O�TÐ�Òmg@��b oeG�âÐVTÐ�êÐØmXº�m*�Xí�o_cTÐ�

¼�-m�S�9�ogd��TÐ�|]hÐ�
7KH�'LFWLRQDU\� RI�+LVWRULFDO� DQG�&RPSDUDWLYH�/LQJXLVWLFV�� 7UDVN�� )LW]UR\�'HDUERUQ� 3XEOLVKHUV��&KLFDJR��VW�(GLWLRQ��������

�¦ »Á¦ ã û¦Ë��¬´Â{¥�¦ ¦Ìø÷¥�ú¸äû�Æ¿�ý�Ù�  i©��ý ÆÏ¦ ý¦ ª÷�¬ª°ôû�����!!��Ñ Ñ���������«Á¦û��¬ Å¦ð}¥�¦ ¦Ìø÷¥ ¬ �Å¦°÷¥� ½�º �<mGº�o�wz"Ð�Ómghm�cTÐ���^X�Þ�½¿��
¾�Þ º ��`h�½¿��
¿�º ��`h�Þ�½¿��
À��ZQ�|]hÐ�Mg<|_TÐ�zeK�o_cTÐ��cKí�o_cTÐ��aQ�Þ±Þ�Ä�½Ä�º9�TÐ 9�oå_cTÐ��åaQoåg<|^TÐ�nå�b�ºº �å�?Ð|TÐ�ìzå�K�ÚÐØ

º og<|^TÐ�o[feTÐ�º ÓíD<�Ø�àº¼ÄÂ½��
���7KH�/DQJXDJHV�RI�WKH�:RUOG��.HQQHWK�.DW]QHU���5RXWOHGJH���8�6�$����WK�HGLWLRQ����������SS������������ Â�º �<mGº�o�wz"Ð�Ómghm�cTÐ���^X�Þ�¼½¼��

Ã�|]hÐ���og<|^TÐ�n�bTÐ�9�o_cTÐ��aQÞ º �<mGº�Þ�¼¾�¼Ã��
Ä�ëÚmaBÐ�rfeBÐ��K�p>z n�bTÐ��X�m)�Üi<ø�oK�d6�èmev�mfcå[QÌ��å^Tí�º�7KH�'LFWLRQDU\��RI�+LVWRULFDO«º �<måG�º�

Þ±Þ�Á¿�ÁÂ��
Ð{Sí�Êm^eÉ�ÚÐØ�º�gc!Ðz�K�ÚØmaTÐz�Kº�o�wz"Ð�Ómghm�cTÐ��cK±àº ëØÚúÐ¼º½»»�Þ�Þ�¼¼Â�¼½Â���ghmå�cTÐ��å�^X�Óm

º o�wz"Ð�º �<mG�Þ�½¾��
¼»�9 oTi�BÐ�ì{v��gÉm`=�|]hÐ�ohÚmaBÐ�og¶Úm�TÐ�Ómghm�cTÐ�Ómghm�cTÐ�Ñm�S��X��og�g�åGÌ��åw��DdGº�rfeBÐí�o`gJ�TÐí�ém�BÐ

àº�ëØÚúÐº�o�wz"Ð�n�bTÐ�3mKº¼º½»»À��
�����'LFWLRQQDLUH�GH�/LQJXLVWLTXH��-HDQ�'XERLV��/DURXVVH��3DULV���HPH�HGLWLRQ��������3�����������$�'LFWLRQDU\�RI�/LQJXLVWLFV�DQG�3KRQHWLFV��'DYLG�&U\VWDO��%ODFNZHOO��8�6�$��WK�HGLWLRQ��������3 ������ ¼¾�Þº �<mGº�o�wz"Ð�Ómghm�cTÐ���^X�¾½��

¼¿�º ��`h�Þ�½¾��
¼À�Ñm�S�9�ÓÐ�\#Ð�ì{v��gZ`=�|]hÐ����7KH�'LFWLRQDU\�RI�+LVWRULFDOºº�<mG�
Þ�Þ�Á¿�ÁÂ��
¼Á�Þ º ��`h�ÁÀ��
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¼Â�Þ º ��`h�ÁÀ��
¼Ã�º ��`h�Þ�ÁÁ��
¼Ä�7KH�'LFWLRQDU\�RI�+LVWRULFDO«º �<mG�º�Þ�½ÁÁ��
½»�º ��`h�Þ�½ÁÂ��
½¼�|]hÐ��Ñm�bTÐ�n@mÉº�o�gBÐí�og"Ð�3m^TÐ�Óm_T�ëíz<��o+|=º;mvúÐº�°BÐ�ØmwÛ� ±mwÚ�G�àº¼º¼ÄÄÄ�ÞÞ�º�¾¼º¾½��
½½�|]hÐ����w�b�TÐí��w�c�TÐ�M<�Óm�fcTÐ�Ñm�S�9�Ómghm�cTÐ�rfeBÐí�o`gJ�TÐí�ém�BÐ��º �<mGº�Þ�Þ�Á¿Á�ÁÁ¿��ÖFåawí

ØÐ|Q±T�¨m�cTÐ��w�c�TÐí�9Ð|_!Ð�z^�TÐ�CK�Ð}S|X�Óm�fcTÐ��w�b�T�Ú�É�~2��gQ�
½¾�Þ º �<mGº�o�wz"Ð�Ómghm�cTÐ���^X�¾Â��

����'LFWLRQDU\�RI�/DQJXDJHV��$QGUHZ�'DOE\��&ROXPELD�8QLYHUVLW\�3UHVV��1HZ�<RUN���VW�HGLWLRQ��������3�������� ½À�|]hÐ��G��cT�ywÚm�TÐ�9�ogXm^TÐ�oQma�TÐ�Ñm�S��X��º Måw°dcT��åc^TÐ�ÚÐØ�º��ýÐ|Xmå�TÐ��gvÐ|å<Îº�ëÚmaBÐ�o_cTÐ��aQ�àº ÓíDå<¿
º¼ÄÃÂ�Þ º±Þ�½½Ä�½¿Á��
½Á�º o�wz"Ð�Ómghm�cTÐ���^X�º �<mG�Þ�¾Ã��
½Â�º ��`h�Þ�¾Ã��
½Ã�Þ º ��`h�¾Â��
½Ä�����7KH�'LFWLRQDU\�RI�+LVWRULFDO�Þ º��<mG�º�¼ÄÂ��
¾»�'LFWLRQQDLUH�GH�/LQJXLVWLTXH����Þ º��<mG��º�½¼Ä��
¾¼�º o�wz"Ð�Ómghm�cTÐ���^X�º �<mG�Þ�¿»��
¾½���`h�ºÞÞ�¾Äº¿»��
¾¾�â���X�|]hÐ�ow�_cTÐ�og?ÐíØÛøÐ�Ñm�S�9��Ómghm�cTÐ�º �<mGº�rfeBÐí�o`gJ�TÐí�ém�BÐ�Þ�Þ�ÁÁ¿�ÁÂ½��
¾¿�7KH�'LFWLRQDU\�RI�+LVWRULFDO«�ºº �<mG�Þ�ÀÃ��
¾À�º ïÛm�@��dfQ�Ø�d7º�og<|^TÐ�o_cTÐ��cK�|]hÐ�º ÓmK��\BÐ�oTmSí�º pw�bTÐ�Ø�º à¼ÄÂ¾�Þ º�¼Ã��
¾Á�º �<mGº�o�wz"Ð�Ómghm�cTÐ���^X�Þ�Ä½��
¾Â�º ��`h�Þ�ÄÁ��
¾Ã�º ��`h�Þ�¼»Â��
¾Ä�º ��`h�Þ�¼»Â��
¿»�º ��`h�Þ�¼»Ã��
¿¼�º ��`h�Þ�¼»Ã��
¿½�7KH�'LFWLRQDU\�RI�+LVWRULFDO�«�ºÞº �<mG�¾¼½��

�T{S�|]hÐí�
/RQJPDQ�'LFWLRQDU\�RI�$PHULFDQ�(QJOLVK��/RQJPDQ��8�6�$����UG�HGLWLRQ����


���������3��������
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¿¾�ÞÞº���`h�¾¼½º¾¼¾��
¿¿�ÒØmX�|]hÐ�9XOJDLUH��¡h|`TÐ�Ü�XmaTÐ�9��

/H�3HWLW�5REHUW�����3DXO�5REHUW��5REHUW��3DULV��������3���������
 ¿À�NÎ |]ew��X�èmevíº�ohÚmaBÐ�Ómghm�cTÐ��cK�9�ow|v�?�og[R�ì{v�Ð{åv�ë�åcd0�ëí|åAËíº��Tmå#Ð�9Ð|å_!Ð��åwÛ��TÐ��Qí�Óm_cTÐ
��\deTÐí��>ÐÚ�TÐ��wÚmg^BÐ��Qí��geZ�TÐ�ogcdK�ÐíV�gT�nhm!Ð�LbYTÐ���å�@�Dwmå^BÐ�ì{åv�oåcd�<�{åAúÐ��åv��[QúÐ�ëÌ�øÎº

�BÐ��Gm�TÐ�Ê}!Ð�|]hÐº�owO�TÐ�Óm_cTÐ�3mK�9�ogaga@�Ó°[^X��@��X�ëÚmaBÐ�ï�_cTÐ��bd�w�åå<�ê�G�3m^TÐ�Óm_T�Ñm�S��X�
�7KH�&DPEULGJH�(QF\FORSHGLD�RI�/DQJXDJH��'DYLG�&U\VWDO��&DPEULGJH�8QLYHUVLW\�3UHVV��8�.����QG�HGLWLRQ��������3�3������������� ¿Á�Þ º ��`h�½ÄÀ��

¿Â�º �<mGº�o�wz"Ð�Ómghm�cTÐ���^X�Þ�Ä¼��
¿Ã�º ��`h�Þ�ÁÀ��
¿Ä�7KH�&DPEULGJH«���Þ º��<mG�º�½ÄÀ��
À»�º �<mGº�o�wz"Ð�Ómghm�cTÐ��cK�Þ�¼¿À��
À¼�7KH�'LFWLRQDU\�RI��+LVWRULFDO«���<mG�º�ºÞ�¼¾�ÒØmX�9�$JJOXWLQDWLRQ�7KHRU\��
À½�º �<mG�º�o�wz"Ð�Ómghm�cTÐ���^X�Þ�Â»��
À¾�Þ º ��`h�¼¿½��
À¿�Þ º ��`h�¼¿½��
ÀÀ�Þ º ��`h�¼¿¾��
ÀÁ��|]hÐ�º �<mG�º�o�wz"Ð�Ómghm�cTÐ��cK�Þ±Þ�¼¿»�¼¿Á����

�d���gTÐ�ÚmYBÐ�â���BÐ�9í�oa<m�TÐ�ow�_cTÐ�ÕØEdS�oK�G�X��T{Sí�3m^TÐ�Óm_T��
�T{Sí��º o�wz"Ð�Ómghm�cTÐ���^X�ÒØmX�9�Óm_cTÐ��geZ=�Þº�Þ�¼Ã�½»��

����7KH�:RUOG
V�0DMRU�/DQJXDJHV��%HUQDUG�&RPULH��2[IRUG�8QLYHUVLW\��8�.�����VW�HGLWLRQ��������3�3�������� ÀÃ��Ñm�S�9�oXzaBÐ�|]hÐ��7KH�/DQJXDJHV�RI�WKH�:RUOG��<mG�º�
ÀÄ��Þ º ��`h�Þ�½�¾¾��T{Sí�ma<mG��gTÐÚmYBÐ����BÐ�9í�ow�_cTÐ�ÕØEdS�oK�G�X�
Á»��9 �gÉm`�TÐ�|]hÐ�����7KH�'LFWLRQDU\�RI�+LVWRULFDOºº �<mG�ÞÞ�½¾½º½¾¾��
Á¼��ocým^TÐ�ì{v�w°�X�|]hÐº�ma<mG�mfgcK�Þ�ZeBÐ�ohÚmaBÐ�Ómghm�cTÐ��cK�n�S�ncPÌ�9�mv|SÙ�Ø|�
�°ô÷¥�Á¦ô � î©¦Ë��¬ ©Æä÷¥�¬èø÷¥�úøã¦¬ø£¦ä÷¥� Ä~�¦ÔÔ��ý ô §�
�¯¦ªË��ýÅ¦ð}¥�¬ û¦Ì÷¥�¦èø÷¥� � Z��ö¿Âû�¯¦ôË û�ý Æ¿��¬vÆ¯��Â ûÙ�  i©��̈ °ô÷¥�Y¦ã��døÜ}¥�Å¦ªz¥Âªã û ÈÀ}¥�� ��!!��¬ Ë�� Æë ¥ ¦èø÷¥�ö£¦Ôë�Â»��V¦ä øüó�©�§¦°ô÷¥�¬ û¦Ì÷¥�¦èø÷¥�� Á½�
Á¾�Ð|]h��º �<mGº�o�wz"Ð�Ómghm�cTÐ���^X�Þ�Þ�¼�¾��

Á¿
ÁÀ�Ð|]h�7KH�/DQJXDJHV�RI�WKH�:RUOG�º �<mG�º�ÞÞ�½Âº½Ã��
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ÁÁ
ÁÂ
ÁÃ�Ð|]h�'LFWLRQDU\�RI�/DQJXDJHVÞÞº��<mG�º��½Â»�½ÂÀ��
ÁÃ
ÁÄ�|]hÐ�Þ oa<m�TÐ�ÕzwEdS�oK�G�X�Þ�½ÄÃ�¾»¼��
Â»�|]hÐ�â���X�/DQJXDJH�'HDWK��9�

� +LVWRULFDO�/LQJXLVWLFV��7UDVN���$UQROG���/RQGRQ���QG�HGLWLRQ���������3�S�����������
 Â¼��|]hÐ�7KH�'LFWLRQDU\�RI�+LVWRULFDO���ºº �<mG�Þ�½ÃÄ��
Â½
Â¾�|]hÐ��º �<mGº�o�wz"Ð�Ómghm�cTÐ���^X�ÞÞ�¼½Ãº¼½Ä��
Â¿�9 �ým�BÐ�ì{v��gÉm`=�|]hÐ�

�7KH�2ULJLQ�RI�/DQJXDJH��0HUULWW�5XKOHQ���-RKQ�:LOH\��8�6�$���VW�HGLWLRQ��������3�3������������ émaX��T{Sí�Óm_cTÐ�é�QÌ�9�ngcgQ��wÚmbT��?FX��9�
âº�pw�bTÐº�ÑÐØùÐí�ë�e`TÐí�oQma�cT��eI�TÐ�~c�BÐº�ogBm^TÐ�oQma�TÐ¼½Ä�ÜÚmåX�ºëíåO^TÐí�o^<Ð|TÐ�oe�TÐ�º±�åw|<Ð½»»À�émåaBÐí�º

�oc6��X�Ù�AiX�6FLHQFH�+XPDLQH��og�h|`TÐ�
ÂÀ�Ñm�S�9�Óm�fcTÐí�Óm_cTÐ�âÐ¢�|]hÐ���K LK�º��d��BÐí�o_cTÐà º Òzå?�º�ámåbK�Ómå��bX�oåS��º�9Ðí�zå@Ð�TÐz¿º¼ÄÃ¾�º

Þ�Þ�Ã¼�¼½¿�� �



��

zKm�BÐ�og<FTÐ�é�ÉÌ�Ùm�GÌ±Ó�X�@�o^Xm?
� �

�
ººº�ogdbTÐ� �QÐzvÌ� �ga �X� �ebdw� ðmgaga@� ðÐ|w�\=�nc\�w� ðÐD�S� ðmwz �dgTÐ� 9��^Xm!Ð� �gc^�TÐ� �?Ð�w
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��åX��cGÌ�pg<�éíÌ�ëmSí�º�og=mg"Ð�ÓmGÚ5BÐ��RÐí�9�Óz� ogS�cG�ÏØm�X�owÚm["Ð�Ó5�TÐ��X��^�gT��cGí

dw�zQí�éíÌí�º�ìzTÐíí�¡e^TÐ��mw��<�Ú5K�pg<��ví��dgTÐ��vÌ�ëË|åaTÐ�Ð�^dåG�zRí�º�ëÐ|�h�ïÚmZh��X�ëmS��e
��<�Ð�eXËí��w|bTÐ�'�åX�ogedgTÐ�Ø�Q�TÐ�p^<m�=í�º�zg<Û��X��<m�ÉÌí�ï|^HúÐ��G�X�-Ì�zQí�Ò|�4Ð�z^<�zQí�éíÌí

�dgTÐ��gTm8��X�æ°8��S�¿��º�ðÊÐzå�<Î��X°åGüÐ�ywÚmå�TÐ�ÚÐzåX�CK�owÚm[@í�ogdcK�Ò¥m@��dgTÐ�Ó|d�GÌí
� �� ���ØÐz"Ð��²�zd7���NíúÐ�o^�\TÐ�éíúÐ�Ê}!Ð��dgcT�êm^TÐ�ywÚm�TÐ¼ ÄÃÁD<�OeTÐí�oKm�\cT�|w�e�TÐ�ÚÐØ�êÞ�ÓíÄ»���
�� �� ���oghm�TÐ�o^�\TÐ�Ñ|@�oKmG��TÌ�ïDdYTÐ�;�TÐ�z�K�����Þ�éíúÐ�Ê}!Ð�Êm^eÉ�ê¼ Â������

��¾��NíúÐ�o^�\TÐ�ÓíD<�ÒØ�^TÐ�ÚÐØ���g^YTÐ�zd7�o+|=�NíúÐ�ëí|aTÐí�ê°GüÐ���R��dgTÐ�º��b�Qí�|=�g<��=i�gX���� �
��¿��Þ�Ñ|^TÐ�Ò|w}?�ywÚm=�3m^X�º�|wÛím<�ß�K�zg^G��Ä»�� ���



�¼ Á ½��Ø��ïzg�BÐ� Ð�z�K�LK�Öm�`TÐ�z�K��
�

Ì¥]¼@�?�QW@H¸?�Ï¹�� �ÉË¸ÉÊ±���½lÊc'/2'&/3&� �
0..5�

�

Êm`c#Ð�zf^<�íÌ�ðmXza=�êm^TÐ����cT�o^<m=��ví�¨5�^TÐ�zf^TÐ���@í�ogGm�^TÐ��>�ow�XúÐ�oTízTm<� ðÐÚí|Xí��wzHÐ|TÐ
�m4�Ò}gdBÐ�ogK5�?øÐí�ogdc^TÐí�ogQma�TÐ�ÓmgÉ�Z#m<�ám`�@øÐ��X�º�ðm`c�

Î������� a�TÐí�ogdc^TÐ�}SÐ|BÐ�|fHÌ�phmS��T{åT��QÐízåTÐ�påhmSí�º�Ê5c^TÐ��wØÐíØí��XÐ�!Ð��v��dgTÐ�9�ogQm
�º�é5åYTÐ�oåf?�9�ëmå�S�Sí�Ô�@í�ÒÚmfHí�ÚmXÙí�Êm^eÉí�Òz^É�ëzX�9�}SÐ|BÐ�ì{v�|fHÌ�ëmSí�º�ogewØí�og=ÐÙ

Ð nhm!Ð�9��w|=í�º�ëzK�9�ÜíÚzg^TÐí�º��\G�TÐ��ImeBÐ�9�ze!Ðí�oc�?�oewzXí�º�Ñ|_TÐ�of?�9�zg<Ûí�º �ROT
�oY�"mS�º�ÒÚím6�Ñ�^H��X�ëíz õ̀w Ñ°I�èmev�ëmS��<�º��aQ��dgTÐ�Ême<Ì�CK�}SÐ|BÐ�ì{v�9�~wÚz�TÐ�V�aw�3í
�CåK�ámå`"Ð�zåZa<��åTÙí�ºm©DPí�ogdc^TÐ�oGÚzBÐí�owzgH|TÐ�oGÚzBÐ��fdb@�êmwÌ�èÐ|=úÐ�êmRÌí�º�émX�ZTÐí

Ð|<Îí�º�ïzw}TÐ�oa`TÐ�nhm?�NÎ��^QmYTÐ�nv{BÐ�qåg@�º�|å>úÐ��å[QÌ�oåc@|BÐ�ì{åv��bT�ëmSí�º��SFTÐ�êm]eTÐ�Û
�ë�AÚjXí�Òm[Rí�Ê5cK�mfeX�Õ|�

Ï��oeG��wzTÐ�zg1��g²�êmXüÐ�mf���QÐ�zRí�º�oTízTÐ�mfgcK�æO=�oGÚzX�éíÌ�phmS¼Ä½Àê�¼�Øzå^=��>�º
1Ì�êmXüÐ�zfK�9�}SÐ|BÐ��c=�nhm?�NÎ�ogXm]eTÐ�ÜÚÐzBÐ���X��dgTÐ�9�odýúÐ�|AË��ví�z��º }^�<�owz1úÐ�oGÚzBÐ
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� Ñ°\TÐ�îzT��gZ��TÐ�î���X�¨z=�CK�|>jw�m,�ï�<FTÐí�
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Ä�ogdgc^�TÐ�ogcd^TÐ�|w�\=�9�ï�<FTÐ�|w�\�TÐí�Ô���TÐ�}SÐ|d<�à�eBÐ�ÚízTÐ��^��

�Ä� ����Êm^eÉ�ØmHÚüÐ�o��bX�o^<m�TÐ�o^�\TÐ��c�a��X�º�ì¥m@�º��g�mX�º�ogedgTÐ�owÚ�fd!Ð�9��gc^�TÐ�Øm�Km<�Ø�v�LK½» » ¾Þ��ê½¾½����
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�Ómeg^��TÐ��c\X�9�Êm^eÉ�o^Xm?�pþYhiQ�º�ogde�TÐ�Óm�c\�X�og�c=í�ï�hm�TÐ�¼ÄÂ»ê��ª|A�Ñm^g�GÐ��?Ì��X
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¼ÄÂÂ�RÚ�ë�hmaTm<��_TÌ��>�ê�¾½�êm^T¼ÄÃÃê�

êmK�zfH��T{S¼ÄÂ»¢måh�ogcS�mv°=�º�ëz^<�og^Xm?�ogcS�éíÌ�Öm��QÐ�ê�êmå^TÐ�9�oågKÐÚ}TÐ�ê�åc^cT
��ÐÚzTÐ¼ÄÂ¾�êmK�9í�º�ê¼ÄÂÀ�åRÚ�ë�hmåaTÐ�ÚzåÉ�ê�½½��åd^TÐ��gå]e=��ågQ�Øzå ô@í�ëzåK�oå^Xm!��]eåBÐ �ogGÐÚØ�rvmeXí��ÐÚØ�êm]hí�~wÚz=�Ómþgv��X��dwØmSúÐ��������yTÐ��

TÐ�ź^=í�5)�oI�eBÐ�oTmG|TÐ�owØi=�9�ëzKí�Êm^eÉ���^Xm?��X��S�Ó|d�GÐ�zRí�oeåG��åX�Òzå�dBÐ�ÒF`
��wmX�9��I�TÐ�zg@�=��g� ôR ��@í�~gGi�TÐ¼ÄÄ»��dgåTÐ�9��^Xmå!Ð��gc^�TÐ�ÒzKmRí�ÜmGÌ��w�b=�oc@|X��v�ê

�é°A��X��TÙí�å
¼�M�^Xm!Ð�°S�9�ogGmGúÐ�ÓmgcbTÐ�Öm��QÐ��oåKÐÚ}TÐí�oåGze4Ðí�nå\TÐí�ê�c^TÐí�ÑÐØùÐí�og<FTÐ�ÓmgcS

ÚÐØüÐí�ØmZ�RøÐí�ç�a"Ðí�Ò� �
½�og^Xm!Ð�¨m�BÐ�ÊmYhÎ��
¾�m)McXm^TÐ�Óm�?Ðíí�ç�a@í�mfQÐzvú�Øz�BÐí�o^Xm!Ð�àmYeT��]eBÐ��mGúÐ�¨�hmaTÐ��wO�TÐ�ÚÐzÉÎ��

�¼ » � ���ÚÐzÉÎ�odÉm^TÐ�ohmXi<�Úm�bTÐ��gc^=í�ogXúÐ��7�Ûmf?�n�bX��ëÐ�e^<�ogXúÐ���B�-|^TÐ�ê�gTÐ�o�Gmed<�ÞmAÃ���gåc^=í�oågXúÐ���B�-|^TÐ�ê�gTÐ�|wmew
�Úm�bTÐ½» » ½Þ��ê¾»����
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À�M�^Xm!Ð�9�Ñ°\TÐ�ØÐzKÌ�ÓzwÐ}=��
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àí�í�mf�vmeB�ogdcK�ow|v�?�o^?Ð|X�ëíØ�ÒD=�TÐ�~`h�CK�ë°d^=�ëzKí�Êm^eÉ�m�^Xm?�pcJí
� º� 5*m?|8� o^<m�Xí� 5f�\YhÌ� |w�\=í� 5*°AzX��c^�w� 5gQ� 5gG� øí� 5f`ýmJí� ëmwØj=� ëm�^Xm!Ð�Ó|d�GÐ� zaQ

�9í� ÊÐØúÐ� o`g^�� m¹Ì� DP� º� ogde�TÐ� Óm�c\�X� NÎ� ðmgý}?� ng���=� ogýÐ�YK� Óm?|8� Õm�hÎí� �gvi=í� ØÐzKk<
�o<�c\X�DP�ÓmZZ�êmK��I�TÐ�zg@�=�z^<í¼ÄÄ»�d���dc^TÐ�q��TÐí�;m^TÐ��gc^�TÐ�ÒÚÐÛí�p�Gi=�ê

�gbY=�éíÌ�ì{v�ëÌ�øÎ�º�;m^TÐ��gc^�TÐ��g]e=í��dg]e�TÐ� mfcbgv�ØÐzKÎ�NÎ� ÒÚÐÛ�TÐ�p^Gí�Òz@�TÐ�z^<�ïÚÐÛí
�êmK�NíúÐ�og<mgeTÐ�Óm<m��høÐ�z^<�oX�b"Ð��gbY=��X�pg_TÌ�ÒÚÐÛ�TÐ¼ÄÄ¾�gbY�TÐ�9�î|AÌ�Ò|X�ÓzgKÌ�zRí�ê

� êmK��X�b"Ð½»»¼ê�NÎ �dgTÐ�9��^Xm!Ð� �gc^�Tm<� ê5�vøÐ� ØmKí��RÚ� ë�hmaTÐ� ÚízZ<�ëÐÚízTÐ��¼Ã�êm^T
¼ÄÄÀ�RFTÐ�zKÐ�Rí��dg]e=�~GÌí��^Xm!Ð��gc^�TÐ�æÐzvÌ��gQ�ÓØz@í�º�ogX�b"Ð�Óm^Xm!Ð��g]e=�ëiY<�ê

�M<�mX�ÒF`TÐ�é°Aí�º�Óm^Xm!Ðí�ÓmgcbTÐ�Ómew�b=��c�8�Mg^=í�Ñm��hÐí��dc^TÐ¼ÄÄÀ¼ÄÄÂ~gGi=��=�ê
��v�ogX�b@�Óm^Xm?�~2��^Xm?�ÓmgcS�âí|Q�é°A��X��TÙí�º�ÚmXÙí�Òzwz"Ðí�ÑÎí�Ó�X�@í�}^=�Óm

��G��TÐ�NÎ�o^Xm?��S�p^Gí�M�^Xm!Ð��K� ðmgdwØmSÌí� ðmgTmX�Òzwz!Ð�Óm^Xm!Ð�pcZQí�º�ëzKí�Êm^eÉ���^Xm?
�ïÚÐØüÐ�ÚØmbTÐ�Mg^=í�~wÚz=�oþgv��w�b=í�Ñ°\TÐ�é��Rí�ÓmgcbTÐ�9��

eg� í �^Xm!Ð��gc^�TÐ� |w�\�Tí��RÚ�ë�hmaTÐ�CK�Ó°wz^=�pw|?Ì� ��¼Â�oe�T¼ÄÄÀë�hmaTm<� ê
��RÚ�¾»�oe�T¼ÄÄÂ��RÚ�ë�hmaTm<�î|AÌ�Ó°wz^=íº�ê�¾¾�oe�T½»»»�CKúÐ�~c�BÐ�ÔÐz��Gm<��TÙí�ê

�ogeI�TÐ�ogGmg�TÐ��G|<�ê�agT�ogedgTÐ�Óm^Xm�cTog�g=ÐFGüÐ���X�º�nhÐ�!Ð��c�8�9��^Xm!Ð��gc^�TÐ�ém6�9��
º �dc^TÐ� �RFTÐ� êm]hí� º� mgc^TÐ�ÓmGÐÚzTÐí� º�ÓmZZ��TÐí�ÓmgcbTÐ� x�Qí� º� é��aTÐ� oGmgGí� ÊÐzd^TÐ�Mg^=

rvmeBÐ�|w�\=�oGmgGí�¼½���

�¼ ½� ����Êm^eÉ�oKm�\cT�Ú�eTÐ�oS����¶Úi=í��gc^�TÐ�êm]h��ïEPúÐ�zg^G�Úz<½» » ½�Þ�ê¼ ¾Ä��¼ ¿¼����
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¾��X Óm^Xm!Ð¿�Áoc@|X� z^<� mgcK�ÓmGÐÚØ�Óm^Xm!Ð��^<� êza=í� m4Øm^w� mX� íÌ� ow�hm�TÐ� z^<�ÓÐ�eG

��wÚ�Tmb�TÐÜ� �ê�c<Ø��ìÐÚ��SØ�D��?mX��
ÒØmwÛ�x��w�;m�TÐ�éíz!Ðí�;m^TÐ��gc^�TÐ�CK��K5�?øÐ�nc\TÐ�
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�ÎÖÔÍ�ÏÎ�ÎÎÓ�ÒÔÑÖÏ�ÎÐÒÎÑ�������������ÎÏÔÔ�ÏÔÖ������

� �ÎÖÔÍ�ÎÔ�ÖÍ�ÎÎÑÍÐ�ÒÔÖÐ�������ÎÕÕÍÖ�ÎÑÍÕ�ÒÖ������
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ÚzZBÐ��ï�e�TÐ�ÊmZ@üÐ�Ñm�S½»»»ê�9 ëzK�o^Xm?½ÀêmK�ÚØmÉ�mXmK½»»»ê���¼¿��

ÓÐ�jX�ogedgTÐ�owÚ�fd!Ð�9��gc^�TÐ½»»½½»»¾����¼À��

¼¾�����ogK5�?øÐí�owØmZ�RøÐ�ogde�cT�oghm�TÐ�og�d#Ð�o\#Ð½»»¼½»»À��Þ½ÀÃ��Þ�Ømå�Km<�Ø�v�CK�ogedgTÐ�owÚ�fd!Ð�9��gc^�TÐ��T{Sí¾ ¿Â��måXí
�mvz^<����

¼ ¿�����êm^T�ï�e�TÐ�ÊmZ@üÐ�Ñm�S�º�g\��TÐ�ÒÚÐÛí�ÊmZ@³T�ï}S|BÐ�Ûmf!Ð½»»»�ÊmZ@³T�ï}S|BÐ�Ûmf!Ð��<m\X�ê½»»¼�Þ¼ÂÁ�¼Ã»�����
¼ À �����ogedgTÐ�owÚ�fd!Ð�9 ��gĉ �TÐ�ÓÐ�jX�å��gĉ �TÐ��g\��T�C KúÐ�~c�BÐ�å�ÊÐÚÛ�TÐ�~c6�oGmýÚ½»»½�½»»¾�Þ¼¿½�¼À Ä����<mG��? |X������
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�;ízTÐí��dgcRüÐí�-|^TÐ�î���BÐ�CK��X�gTÐí�âÚm��BÐ�D_�TÐ��
TÐ�CK� ÒÚØmR�Óm?|�d<���d�=� ogde�TÐ�Óm�c\�Xí��d��BÐ� o?m@�ëÌ�zwz CK� ÒÚØmRí� Êm\^TÐ�CK� ÒÚØmRí�Dg_�

�o<m��GÐ��<�º� ðmwÚmg�AÐ� ðÐ|XÌ��^Xm!Ð�íÌ�;m^TÐ��gc^�TÐ�M� z^w�3�ÙÎ�º�Òzwz?�ÓÐÚmfX��c^=í�ÚÐ|d�Gm<�mfQÚm^X
�D_�X�3m^T�odýmR�Ómwz��T��

Ï��^TÐ� mvÚmIÎ� 9� ogedgTÐ� Óm^Xm!Ð� æÐzvÌ� NÎ� ÒØ�^Tm<í��*zga^<� Mb�d�X� MeIÐ�X� oþYe=� NÎ� æz*� m¹kQ� êm
�m*Úm[@í��f�XÌ�ÔÐ|=�CK�M^c\X�º�ogXm�TÐ�ogX°GüÐ�og<|^TÐ���Bm<�Mc��X��f�XÌí��feI�T�Md�eX�ogX°GüÐ

¨m�hüÐ�ïÚm["Ð�ÔÐFTÐ��Xí�ogX°GüÐ�og<|^TÐ�ÒÚm["Ð��X�ogKÐ�TÐ�ÒØm`�G°T�M^c\�Xí�5)��w}�^X�ÊÐ|?Îí�º�
��g>�=í�ë�e`TÐí�ÑÐØùÐí�ê�c^TÐí�æÚm^BÐ�êza=�9�o©m�dcT��d��BÐ�oXz#�mffg?�=í�mfg�Y=í�ogcd^TÐ�Ô���TÐ

�mf?ÚmAí�Ø°�TÐ��AÐØ�ogdc^TÐ�Ómþg4Ðí�Óm^Xm!Ð��X�ogQma�TÐí�ogdc^TÐ��<Ðí|TÐ��
�S�z^�=�ø�ogcgdb=�æÐzvÌ��ví�o^Xm?��S�î���X�CK�î|AÌ�æÐzvÌ�èmeví���G�zRí�ºoXm^TÐ�æÐzvúÐ��K� ðÐD

�ogedgTÐ� owÚ�fd!Ð�9�ogdgc^�TÐ�Óm�GjBm<�Þm#Ð��^wO�TÐí�Lbg4Ð�nhm!Ð�NÎ� oGÐÚzTÐ� ì{v�9� mfgTÎ� ÒÚmHüÐ
��^wO�TÐ�nhm!Ð�og©Ì��Xí�º�q��TÐ�ngTmGÌí�|w�\�TÐ�ngTmGÌí�og���TÐí�ogQ|^BÐí�ogdc^TÐ�ÓmImYeTÐ��bT����w

TÐ�q@m�TÐ� �g\��w� é�a� �nhm!Ð�CK�MdýmaTÐ� ÒÚza<� ðmag>í� ðmIm�=ÚÐ���=|=� ogedgTÐ�Óm^Xm!Ðí�;m^TÐ� �gc^�TÐ� ëÎ
��^�TÐí� ÓÐØmgaTÐ� �c=� �X� Ò|d��BÐ� o^<m�BÐí� ÑíÍzTÐ� �d^TÐí� ogZ�YTÐ� �*ÐØmf�?ø� ëÎí� º� mfgQ� ï{g`e�TÐ

^H��w�/�CK� é�Z�cTø Þm#Ð� âm\aTÐ� �X�ïØmX� �KØí� ��G|TÐí�M<F_BÐ� 5gG�ÓmghÐ}gX� zQ|T� og<°\TÐ� ê�
�xeBÐ� �w�/í� ogýmYhüÐ�nhÐ�!Ð� 9� �G��TÐí� M���TÐ� Óm�c\�X� DQ�=í� |w�\�Tm<� xd�=�ÓmghmbXk<� Óm^Xm!Ð
�og^Xm!Ð�ÓÐØmgaTÐ��^<�pKm\�GÐ�zRí�º�ÒÚ�\�BÐ�ogdgc^�TÐ��ýmG�TÐ��^<�CK�é�Z"Ðí��I�TÐ�ÕÚmA�og<°\TÐ

jBÐ� ì{v� ÒØmgR� �ýme��GøÐ� mfImYe<���Úm^=� ø�Ñ�cGÌ� �ví� º� ÒzXm!Ð� ogIÐ|RíD�TÐ� �K� òzg^<�Ñ�cGi<�Óm�G
��X�D�bTÐ�Ñm\a�GÐ�9�ðÐØ�fYX�ðm@m�h�paa�Q�Óm�GjBÐ�ì{v�CK�æÐ�üÐ��K�oT�þ�BÐ�mgc^TÐ�ogdG|TÐ�Ómf!Ð

�oghÐ}gBÐ�9�o@m�BÐ�ÓmghmbXüÐ�Ú5��GÐ���@í��dG|TÐ�DP��KzTÐ��
ëÌ�5SÓÐØmf�?øÐ�a= ��TÐ�Ø5�Køm<�og�feBÐ�DPí�og�feBÐ�ÓmImYeTÐ�|w�\=í�ocbg4Ð�ém6�9��QmeTÐí�zwz!Ð�êz
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og�feX�èmefQ�º�oKíOX�ÓmImYh��v�î|AÌ�Óm^Xm?��X�ëím^�Tm<�íÌ�Óm^Xm!Ð�ì{v��AÐØ�Ò|Q��BÐ�ÓÐE#Ð�CK
K5�?Ð�|vÐ�]T�Óm!m^X�êza=�ÓÐízh�èmeví��eg^<�çm�G�|w�\�T��dK�ÝÚí�za^<���d�=�xýÐ��ê5�vÐ��d��og

�oþg�TÐ�9�êm^TÐ��deTÐ�Ò|ImR�mf��¹í�mfXza=���dwí�º��K5�?øÐ�Ú�\�TÐ�oe�m@�o^Xm!Ð�ëÌ�Úm��Km<�o`c��BÐ��d��BÐ
���TÐ�oþg�cT�o"mÉ�DP�p��ÉÌ�Óm�ca�TÐí�æí|]TÐ�|wm�=�3í�M^X�z@�zeK�p`Rí�ÐÙÎ�m¹Ì�5S�º�mfeX�Ê}?��v���TÐ

�mfeX�Ê}?��v��
z<�øí�9 �d��BÐ��K�Ñ�e=��ví�º�ogQma�TÐí�ogGmg�TÐí�ogK5�?øÐí�owØmZ�RøÐ�ogde�TÐ�oS|@�Ø�a=�ëÌ�o^Xm�cT

�Ú�\�TÐí�odýÐzTÐ�oS|"Ð��X��Yd�=�ëÌ�m4�z<�°Q�º��=°bYX��X�zwz^cT�o�GmeBÐ�é�c"Ð��[=í�Ómf�!Ð��X�zwz^TÐ
K owO�TÐí�owí5�TÐ�Óm^wO�TÐí�MhÐ�aTÐ��c\edQ�|d��BÐ���XzAí�ëm�hüÐ�o�cZX�9��v�ÊÐ�G�z@�C��ðm[wÌ� ë�v|X� Óm^Xm!Ð� ì{v� 9� ow�<FTÐí� ogdgc^�TÐ� ogcd^cT��m�BÐ� zým^TÐ� oXz#�ÓÐØ5�KøÐ� é°_�GÐ� ëÌ� 5S

�m*ØmgaT�zg!Ð�Úmg�Aøm<��
Úm^BÐí�ÓÐE#Ð�CK�o]Qm�BÐ�9�Ò�m�X�ogT�þ�X�o^Xm!Ð�êmXÌ��^ª�D_�BÐ��d��BÐ�ëÎ��d��BÐ��AÐØ�ÒØ�?�BÐ�æ

�o^QmeTÐ�ogde�TÐ�ØmªÎí��=°bYX��@í��d��BÐ�oXzAí�m*mag�\=í�oQ|^dcT�Òzwz?�çmQË�Ñm��SÐí�º�mvzahí�mvOhí
�ÓÐÙ�ÓÐØmfYTÐ��X� zw}BÐ� ÚÐzÉÎ�é°A��X��d��BÐ�CK� òÊ ÷nõK NÎ�é���=� ëÌ� ø� ogcÉúÐ� o^Xm!Ð� o`gJí��ví

�¨z�BÐ�ØíØ|BÐ��
D�S�ëÎ�ðÐXVaT�og^g�I�o�g�h�nTm_TÐ�9��ví�º�ogZ^��X�oeX}X� meXmXÌ�íz�=�ê�gTÐ� mfeX�¨m^h���TÐ�Ó°bYBÐ��

�ðma<mG�meT�pcgR���TÐ�ÓÐ|w{��TÐí�Ô���TÐ�rým�h�mecvm mehú�íÌ�º� mBÐ�9�ogc�a��BÐ�Ò|]eTÐ�
Ð�� CK�q@m�TÐ�zd�KÐ�5gG�øí�ogdG|TÐ�Ómg<ØúÐ��
¼���a��X� é�@� ogQma�TÐ� Òízh� NÎ� ðma<mG� og<FTÐ� |wÛí��dc^TÐ�q��TÐí�;m^TÐ� �gc^�TÐ� |wÛí��X� oXzaX� oRÚí

TÐ�9 �dgTÐ�9��gc^�½Ã¾½»»¾zX êwe}^=�o��
½�ogK5�?øÐí�owØmZ�RøÐ�ogde�cT�oghm�TÐ�og�d#Ð�o\#Ð½»»¼�½»»À�¨m�TÐ�Ê}!Ð�ê�V�TÐ��X�æ� �

�SmYBÐ�Û|<Ì��
�� ¼��^Xm!Ð��gc^�TÐ�o`�c`T�zwz��TÐí�D]e�TÐ�ÑmgP��
½�ogcdK�rXÐ|<�NÎ��^Xm!Ð��gc^�TÐ�æÐzvÌ�o+|=��^���
¾��=mgÉ�ZAí��edgTÐ��d��BÐ��RÐ�T��^Xm!Ð��gc^�TÐ�æÐzvÌ��^<�o�X°X��^���
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�� ¼�<Óm^Xm!Ð�êm�=Ð�o�wz@�DP�ogdg]e=��Smgví�owzgca�Tm��
½�oge`TÐí�owÚÐØüÐí�ogdwØmSúÐ��@Ð�eTÐ��X�ogedgTÐ�Óm^Xm!Ð�9�ÓÐÊÐ|?üÐí��]eTÐ�M<��XmS���H��<m\=��
¾�ogedgTÐ�Óm^Xm!Ð�9�ÓmZZ��TÐí�ÓmgcbTÐ�M<�D�S��>m/�Ø�?í�
¿�m!Ð�9�ï|]eTÐ��<m\TÐ�ÓÐÙ��ýÐ|\TÐí�ngTmGúÐí�ÓmZZ��TÐ� Ò|\gG�mfeX�ogcvúÐ�5gG�øí�ogedgTÐ�Óm^X

�çm`hüÐ�CK��d��BÐ�ÒÚzR�êz^Tí�mfgcK�zwÐ}�BÐ�nc\Tm<��c^�=�Ñm�Gú�
À�ow�<FTÐ�Óm^wO�TÐ��ah��Ó5gc^=�º�ÓÐOh�º�xýÐ�T�� ��
Á�ÝÚí�º��Xm^X�º�Óm��bX�º�ogdgc^�TÐ�ÓmXz#Ð�9�Øm@��ah��
Â��cSmgví��^Xm!Ð��gc^�TÐ�êm]h�9�zwz��TÐ�ÑmgP�oge`TÐí�owÚÐØüÐí�ogdwØmSúÐ��
Ã�ïÚÐØüÐí�;mBÐ�é°a�GøÐ�ÑmgP��
Ä�owÚÐØüÐ�ow}S|BÐ�ÒØmgG��

¼»�|d��BÐ��gc^�TÐ�ÓÐz@í�ÑmgP��
�� ¼��d^TÐ�ç�Gí�ogde�TÐ�Óm?mg�@Ð���cw�ø�Óm^Xm!Ð�9�é��aTÐ��
½�]eTÐ�ÓmgcbTÐ�9�é��aTÐ�zwÐ}=�ogag�\�TÐ�ÓmgcbTÐ�Ñm�@�CK�ow|��
¾�nTm\cT�ogTmBÐ�ÒÚzaTÐ�Úmg^X�CK�ogcvúÐ�Óm^Xm!Ð�9�é��aTÐ�Ø5�KÐ��
¿�ÊÐ|a`TÐ�å�Êm�eTÐ�å��w|TÐ�ëmbG���X��d��BÐ��X�o^GÐí�xýÐ��êmXÌ��^Xm!Ð��gc^�TÐ�Þ|Q��^���
�� ¼��K�eTÐí��dbTÐ�~wÚz�TÐ�oþgv�Êm[KÌ��ah�ogedgTÐ�Óm^Xm!Ð��]^X�9��
½�MgedgTÐ��X�owÛÐ�X�Ó°vjX�Ñm�ÉÌ�Ø�?í��X�ÊmaHúÐ��X�ow|]eTÐ�Óøm�BÐ�9�M�wÚz�TÐ�Ò|�S��
¾�ogX�b"Ð�Óm^Xm�cT�owO�TÐ�ØÚÐ�BÐ�CK�mv�dhí�ogcvúÐ�Óm^Xm!Ð�êmgR��
¿��fcgvi=í�Óm^Xm!m<�~wÚz�TÐ�oþgv�Êm[KÌ�ØÐzKü�o@m�BÐ�ÓmghmbXüÐ��^���
À�ogedgTÐ�Óm^Xm!Ð�9�owO�TÐ�ÓmRm\TÐ��gJ�=�Ê�G��
º�� ¼��X êÐz��GøÐ�Ê�Gí�of?��X��wÛ��TÐí�nw���TÐ�Ê��T�ogcvúÐí�ogX�b"Ð�ogedgTÐ�Óm^Xm!Ð�oghÐ}gX�9��ah

�î|AÌ�of?��
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½�¨m�BÐ�ÒÊm`S�ÒmKÐ|X�êzKí�ogcvúÐí�ogX�b"Ð�Óm^Xm!Ð�9�¨m�BÐ�owØíz7�ÊmYhüÐí��gdZ�TÐ�zeK��
¾��g_Y�TÐ�êÛÐ�Tí�ÓÐ¥m�BÐ�ÓmKmRí�mf>m>Ìí�Óm^Xm!Ð�ÓÐ}gf 9 êÐz��GÐ�Ê�Gí�x�Ðí�}�K��
¿��g>��TÐí�émZ=øÐ��ýmGíí�ÓmwÚízTÐí�ÓmGÐÚzTÐí�n�bTÐ��X�Óm^Xm!Ð�Óm��bX�ÓmghmbXÎ�9�D�S��ah��
À�o@m�BÐ�ØÚÐ�BÐ�Ú5��GÐ�9�Ê�Gí�çm`hüÐ�zgH|=�9�Ú�ZR��
Á��g_Y�TÐí�ohmgZTÐí�Ême�cT�ogQm�Î�ØÚÐ�X�NÎ�o?m"Ð��Jm^=��
Â�Øíz7�mfgcK�nc\TÐ�ëÌ��X�ÓmZZ 9ÕÚm#Ð�NÎ�Ôm^�<üÐ�CK�çm`hüÐ�zwÐ}=�
�� ¼�mv{g`e=í�rvmeBÐ�Ême�T��?�BÐ�ï|b`TÐ�ÚmIüÐ�zwz êzK�íÌ�ÑmgP��
½�Ð �gc^�TÐ�rvmeX��c�=mag�\=í�9|^BÐ�Úm�`høÐ�ÒÐÚm6��K��^Xm!��
¾��^Xm!Ð�Ñm�bTÐ�Òz@í�ÑmgP��
¿��ag�\�TÐí�Ld^TÐ�nhm!Ð��^�í�ï|]eTÐ�~wÚz�TÐ�CK�}gSFTÐ��
À�ogGÐÚzTÐ� rXÐETÐí� rvmeBÐ� |w�\=í� ~wÚz�TÐ� î���X� �QÚ� �¶� 5gQ� ÓmgcbTÐí� êm�RúÐ� ~Tm6� ém©Î

��dc^TÐ�q��TÐí��
�� ¼�mfgQ�Þm#Ð�Óm^Xm!Ð��G�=��<maX�ogX�b"Ð�Óm^Xm!Ð�9�mgc^TÐ�ÓmGÐÚzTÐ�o@m�X��g��
½�mgc^TÐ�ÓmGÐÚzTÐ�rXÐ|<��g^`=�9�ogedgTÐ�Óm^Xm!Ð�owz?�êzK��
¾�ogedgTÐ�Óm^Xm!Ð�9�~wÚz�TÐ�oþgv�Êm[Kú��dc^TÐ�Õm�hüÐ�ocR��
¿�dc^TÐ�q��cT�o��Ðí�og�g=ÐFGÎ�Ø�?í�êzK�ogedgTÐ�Óm^Xm!Ð�9����
À�ogedgTÐ�Óm^Xm!Ð�9�ogdc^TÐ�ÓmRm\TÐ��gJ�=í��g]e=��^���
Á�ogRFTÐ�zZa<í�owØ|Q�Ø�f�<���=�o��eBÐ�Ôm�<úÐ�og�TmP��
Â�mfeg<�5gQ��g�e�TÐ�êÐz^hÐí�oZZ��BÐ�ogedgTÐ�Ôm�<úÐ�}SÐ|X�ÒÚzh��
�� ¼�m�cT�o�Tm�TÐ�o`gJ�TÐ�ÑmgP���Tm\X��X�mvm?|8�êm��hÐ�Ê�Gí��d��BÐ�NÎ�Òz�dBÐ�ÓmXz#m<���d�=í�Óm^X

�ðmK�hí� ð5S��
½�ogedgTÐ�Óm^Xm!Ð�ncPú�og?Úm#Ðí�ogcAÐzTÐ�ÒÊm`bTÐ�ßm`�hÐ��
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Ñ��
��º ¼�oþ`TÐ� ØÐzKÌ�zwÐ}=�CK� mfGmb^hÌí� o^`=|BÐ� oghmb�TÐ� ÒØmw}TÐ��gc^�TÐ�Óm�Gjd<�çm��T°T� ogKm�TÐ� ow|d^TÐ

�;m^TÐ�½»�½¿��gc^�TÐ��X�â�eTÐ�Ð{v�CK�nc\TÐ�zKmZ=�NÎ�ïØjw�m,�º�oeG��
½�ogK5�?øÐ�ovm?�cT��^Xm!Ð��gc^�TÐ�CK�nc\TÐ�â�[A��
¾��d^TÐ�ç�G�Óm�c\�B�èÐÚØÎ�ëíØ�og^Xm!Ð�ÒØmfYTÐ�CK�é�Z�cT��c\�TÐ��

��º ¼�oge`TÐí�ogdc^TÐ�ocXm^TÐ�î�aTÐ��X��d^TÐ�ç�Gí�ogde�TÐ��\A�Óm?mg�@Ð�zwÐ}=��
½�Òzwz?�ÓmZZ í oXza�X�ÓÐÚmfX�NÎ�Õm�hüÐí��d^TÐ�ngTmGÌ�o?m@�zwÐ}=��
¾�Óm?|�BÐ� �QÐ�=� êzKí� º� �ýmaTÐ� �^Xm!Ð� �gc^�TÐ� Óm?|��Xí� �?|��X� M<� oTm\�TÐ� Óøz^X� âm`=ÚÐ

�G�Óm?mg�@Ð��X�ogdgc^�TÐ��d^TÐ�ç��
Õ�ogcbg4Ð�Óm@°ÉüÐ�rXmh|<��K�o+meTÐ�Ómwz��TÐ�Ö5�TÐ�é°A��X�Ö��`BÐ�Ñm�TÐ�ogGmg�T�oTízTÐ�Õmf�hÐ�å

�oÉm#Ðí�ogX�b"Ð�ÓmgcbTÐí�Óm^Xm!Ð�ØÐzKÎ�9��\�BÐ�DP��G��Tm<��
��º ¼�êmXÌ�ogX°GüÐ�ogX�aTÐí�ogeI�TÐ�ow�4Ð�CK�ám`"Ð�oB�^TÐ�Ómwz í ÒzQÐ�TÐ�9ma�TÐ�ÓÐD>i�TÐ��
½�êm^TÐ��ga��TÐ�9�o©m�BÐí��edgTÐ�9ma�TÐ�ÚmIüÐ�zwz�
¾�oK�e�BÐ��*m?m@í�ëmb�TÐ�o\YhÌ��X�ogedgTÐ�Óm^Xm!Ð��Km`=��^���

� éíúÐ�æz4Ð��ogedgTÐ�owÚ�fd!Ð�9��^Xm!Ð��gc^�Tm<�ß�fecT�og�g=ÐFGÐ���í��
ê�f`BÐ��Ð M<��\Gí�oT}eX�m¹Ì�ow�<FTÐ�og�g=ÐFG³T��ýmYTÐ�ê�f`BÐ�ëÎow�<FTÐ�o\#Ðí�ow�<FTÐ�oGmg�T��

ow�<FTÐ�oGmg�TÐ�}ýmSÚ��vÌ�å
¼��XúÐ�ÓÐÚí¥��X�odfX�ÒÚí¥í��Z �X��dý°w�5<í�º��T��vÌ��X��bT�âíOX��@��^Xm!Ð��gc^�TÐ

��eI�TÐ��
½�ê5�vøÐí�owme^TÐ�ogdgc^�TÐ�ogcd^TÐ�¢me^<�ë5ýÐzTÐ���^Xm?�êm]h�º�ÒÚÐØÎ�º�rfeX�º�ÜÚzX�º�nTmI�� ��
¾�og^d��BÐí�ogdG|TÐ�Ómf!Ð��S�ogTíj�X�o^Xm!m<�owme^TÐ��
¿�M?|��dcT��K�eTÐí��dc^TÐ�î���Bm<�âm`=ÚøÐ��
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Ò��º ¼��d��BÐ�ØÐ|Qú��^Xm!Ð��gc^�TÐ�Þ|Q�MXi=�oåQma�TÐ�Ò|ýÐØ��gG�=í��d^TÐ�ç�Gí�ogde�TÐ�Óm?mg�@Ð��Qí�CK
��d��BÐ��AÐØ��

½�oågde=�CåK��åd^TÐí�º�oå`c��BÐ��å=mag�\=í�9|^BÐ�Úm�`høÐ�Ê���9���gTmGÌí��^Xm!Ð��gc^�TÐ�î��7�|w�\=
mGÐÚzTÐí�Ô���TÐ�ÊÐ|?Î�9�mfeX�ÒØm`�GøÐí�mfXmXÌ�ém�BÐ�x�Qí�mf^g�Y=í�ogeI�TÐ�ÚØÐ�bTÐ�oåa�TÐ�Ú�å�?�zXí�Ó

�9�oåwzýma^TÐí�oåw|b`TÐ�og\G�TÐ�ÚmfJÎ�CK��d^TÐí�º�T{S��f^X�McXm^TÐ��X�mf�`h�ï�<FTÐ��d^TÐ�ÓÐØmgR�M<
�oB�^TÐ�Ómwz í�ge"Ð�ê°GüÐ��gTm^=��gvm`X�Ê���9�æ|\�TÐ��K�z^�TÐí�o`c��BÐ�ÓmGÚ5BÐ��

¾�vm^BÐ�NÎ��^Xm!Ð��gc^�TÐ�Ó°AzX��X�o��h��g?�=��åKØ�9��åG��TÐí��åd��BÐ�ÓmgcSí�oZZ��BÐ�ogea�TÐ�z
��gc^�TÐ��X�â�eTÐ�Ð{v��

¿��X ogTmK�o?ÚØ��ga í �^Xm!Ð��gc^�TÐ�Óm�GjB�ogcAÐzTÐ�ÒÊm`bTÐ�M� í og^Xm!Ð�ogGÐÚzTÐ�rvmeBÐ�|w�\=
�ogcKm`TÐí�ÒÊm`bTÐ��

À�w�v�ÒÚ�c<��X�m)�ogK��TÐí��^Xm!Ð��gc^�TÐ�oefX�ÓmgR°AÌ��g>�=��gc^�TÐ��X�â�eTÐ�Ð{4�ogQma>�owÚm[@�o��
Á�CåK��QÐzvÌ�|w�\=í��egXm[X�zwz í º�ï�de=�Ú5��GÐ��gcdK��c^?�CK��d^TÐí��^Xm!Ð��gc^�TÐ�à5hÌ��w�e=

��åX��åcKm`=�é°åA��åX�oåg?Úm#Ð�ÒÊmå`bTÐ�M� í mg?�T�eb�TÐí��c^TÐ�Ómwz í �edgTÐ��d��BÐ�Óm�c\�X�Ê��
|w�\=�mwm[Rí�ogde�TÐ�ogde�TÐ�Óm?mg�@Ð��X�ðm`gSí� ð5S��=m?|8��<m\=í��d��BÐ��

Â�ÓmXzå#Ðí�Õmå�hüÐ�ÓmKm\Rí�}SÐ|BÐ�ì{v�M<��ÉÐ��TÐí�m)�ê5�vøÐí��^Xm!Ð��gc^�TÐ�Ôm�<Ì�}SÐ|X�ÊmYhÎ
�å\=�9�-måªÎ�Úízå<�êmågaTÐ��X�M�@m�TÐ�Mb/í�o+FTÐí�nw|^�TÐí��gTi�TÐ�oS|@��KØí��ÉÐ��TÐ�Ð{v��g^`=í�|w

�Õm�hüÐí��d^TÐ�Óøm6��c�8�9�Ú�\�TÐ�Óm�c\�Xí�ogde�TÐ�rXÐ|<�oXz#�mf`gJ�=í�ogea�TÐ�ogde=í�oQ|^BÐ��
Ã��åSmg4Ð�|w�å\�<�ogT°a�åGøÐí�}ågd�TÐí�â�åe�TÐ�CK�zgSi�TÐí�m*mgTËí�mfQÐzvÌí�og^Xm!Ð�ÒÚÐØüÐ�o`�cQ�ÒØmKÎ

�ogdc^TÐ�êm�RúÐ�ocbgv�ÒØmKÎí�Óm^Xm�cT�ogdg]e�TÐ�ØmªÎí�º��f�gT�þ�Xí�~wÚz�TÐ�oþgv�Êm[KÌ�Óm�?Ðí��gÉ�=í
�Ømåªü��åT�Ó°gfå��TÐ��åS��wzåa=í�ìØmåHÚÎí��å<�oåwme^TÐí��gvi�TÐ�é5b�GÐ��X�nTm\TÐ��bdôw ë|X��dgc^=��cG�r�eBÐí��d^TÐí�âÐz<üÐ���h�og^QÐzTÐ�

Ä�*ÐD]hí��dgTÐ�9��^Xm!Ð��gc^�TÐ�Óm�GjX�M<�;ízTÐí��dgcRüÐ�ëím^�TÐ�ÕÚm#Ð�9�m�
Ó��º ¼�ÓmRm\cT���XúÐ�Ú5��GøÐ��
½�ðmK�hí� ð5S��gc^�TÐ�î���d<�âm`=ÚøÐ��
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æÐzvúÐ��c=��ga ÓmgTË�å
¼�ÓmZZ��TÐ�CK�}gSFTÐ��X�ï�hm�TÐ��gc^�TÐ��?|��B�ogGÐÚzTÐ�zKmaBÐ�MXi=��`bw�5<�é��aTÐ�9��G��TÐ

5�?Ð�o<�c\BÐ�ðmw�de=í�ðmgK��
½�Ómþg4Ð� MXi=í� �^Xm!Ð� �gc^�TÐ� CK� nc\TÐ� ÒØmwÛ� Ñm^g�Gø� ðmh5�� mgc^TÐ� ÓmGÐÚzTÐ� ém6� 9� �G��TÐ

���a��BÐ�Ómwz of?Ð�B�m4�zg!Ð��efBÐ��deTÐí�ð°�a��X�ogeI�TÐ�og�wÚz�TÐ��
¾�CK ÊmaHúÐ� �Xí� ðøíÌ� �AÐzTÐ� �X� ocvjBÐ� owO�TÐ� Ò�aTm<� o^Xm!Ð� �KØ��vÚmg�AÐ� ��w� �X� �gga=� ��w� ëÌ

�ogedgTÐ�Óm^Xm!Ð��^<�9�ogdgc^�TÐ�oþg4Ð��X�o[ým`TÐ�Ò�aTÐ��wÛ�=�9�|]eTÐ�ÒØmKÎí�º��d^TÐ���R�~wÚz�cT
�o^Xm!Ð�9�~wÚz�TÐ�oþgv��[^T�nGmeBÐ�ïØmZ�RøÐ����TÐ�MXm=í�î|AúÐ�Óm^Xm!Ð�9�}�^TÐ�og\_�T��

¿�cXm^cT� ÊÐØúÐ� �gga�T� ogTË� ØmªÎ�ngTmGÌí� �^Xm!Ð� �gc^�TÐ� oefX�ÓmgR°AÌ� o�ýø� Ême<� �X�Óm^Xm!Ð� 9�M
�o^QmeTÐí�oa�bBÐ�ÓÐÚízTÐ�o\GÐ�<�ogefBÐ�ogdgc^�TÐ�oþg4Ð�ÒÊm`S��QÚ�CK��d^TÐí�º�o�Gm�BÐ��

À�DQ�=�ê}cw�oX�b"Ð�ÓmghmbXÎ�owØíz�B�Ð|]hí�oTízcT�oXm^TÐ�oghÐ}gBÐ�9�o^Xm?��bT��Z8��v�5K� ð°[Q�
|w�\�cT� ðÐ�m�X� ðÐzýmK���/í�o^Xm�cT�ow�<FTÐí�ogdc^TÐ�oS|"Ð��w�/�ÚÐ|d�GÐ��d[=�î|AÌ�zQÐíÚí�ÚØmZX

�Óm�=|Xí�Ú�?Ì�éíúÐ�Ñm�TÐ�9í��ýmYhüÐ�nhm!Ð�9�nv{=�ohÛÐ�BÐ�ncPÌ�ëÌ�Úm��Km<�Ò�m�BÐ�o\YhúÐí��
Á�Ðí ogde�TÐ�Ó°bYX� o!m^B� �fg?�=í� �dc^TÐ�q��TÐ� oS|@� |w�\=�ogX�R� }SÐ|X� ob�H� ÊmYhÎ� �X� �d��B

��^Xm!Ð��gc^�TÐ�Ôm�<Ì�9��Z��=�ogdgcRÎí��
Â�Ú5RúÐ� EK� Ûm`c�TÐ� ob�Hí�phFhüÐ� EK�ÓÐÚÐ�"Ðí� émZ=øÐ�Ómgea=� |w�\=í� o`c��BÐ� o\YhúÐ� �g�Y=

�Ñ°\TÐí�og�wÚz�TÐ�oþg4Ð�éíme�d<�og=mX�c^BÐ�ÓmXz#Ð��^?í�ogKme\ÉøÐ� �
Ã�ÐÛí�ÚíØ��g^`=�ogcdK�Øm^<Îí�º�Ñma^TÐí�ÑÐ��TÐ�Ìz�X��g^`=í�Óm^Xm�cT�CKúÐ�~c�BÐí�;m^TÐ��gc^�TÐ�ÒÚ

�ì{v� �AÐØ�q�^TÐ� oTím7� ëÎí� Òm�eTÐ�ÑÚmR� z^w��TÙ� ëkQ� º� og�hm!Ð�ÓmKÐVTÐ� �K� êmK� �bY<� �gc^�TÐ
�oXúÐ���a��X�9í�ow�4Ð�9�q�K��v�Óm�GjBÐ��

Ä�ÐÚzTÐ� rvmeBÐ� |w�\�T� �gvm`X� ob�H� ��í��gc^�cT� m4°A� �X� ogQma>� owÚm[@� ow�v� ÒÚ�c<í� og^Xm!Ð� ogG
�LvúÐí��X�b"Ð��^Xm!Ð��

Ô��º nTm\TÐ�å
¼�ocXmb�X�ohÛÐ��X�ogZ�H�Ê�Yh��d[w�5<���g<|=��
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½��KÐz<Îí��=ÐÚza<�ê5�vøÐ��
¾�Ðí �S�c�TÐ�nhm!Ð�CK�}gSFTÐ�nTm\cT�ï�<FT��

~wÚz�TÐ�oþgv��[K�å
¼���wÚz=í�ìØÐzKÎí�ìÚmg�AÐ�ngTmGi<�ê5�vøÐ��
½��dc^TÐ��P|`=��g�Y=��
¾��K5�?øÐí�ïØmZ�RøÐ��^�í�M��
¿�ogefBÐí�og�wÚz�TÐ��ým�KÌ�M<í�oghm�hüÐí�ogdc^TÐ��R�a@�M<�ohÛÐ�BÐ�� rfeBÐ�å
¼�5< odýÐØ�o`Z<�rvmeBÐ�|w�\=í��w�a=�oghm�hüÐ�oQ|^BÐí��c^TÐ�oS|@�nSÐ�w���
½�rfedcT�ï�<FTÐí��K5�?øÐ�î���BÐ�CK�zgSi�TÐ��
¾�ê�X{BÐ�æ|\�TÐ��K�z^�TÐí�og\G�TÐ�CK���g<|=í�nTm\TÐ�ogZ�H�Ême<�9�rvmeBÐ�êmfGÎ�CK�zgSi�TÐ��

~wÚz�TÐ��ýÐ|I�å
¼�Øz!Ð�MGÚzBÐ��gvi�<�ê5�vøÐ��
½��TÐ�mg?�T�eb=�émAØÎ�~wÚz�TÐ�ém6�9��gc^��
¾�ogcZ`TÐí�ogX�gTÐ�ogGÐÚzTÐ��\#Ð���í�CK�MGÚzBÐ��g�Y=�� ÒÚÐØüÐ�å
¼�ðmgK5�?Ðí�ðmg�`h�ohÛÐ��BÐí�ÒÊ�`bTÐ�¢me^cT�Úmg�AøÐ���@��
½�oXm�TÐ�ogT°a�GøÐ�mfým\KÎí�ÚÐ|aTÐ�Ùm Ð 9�ohí|BÐ�o^Xm!Ð�xeX��
¾�m!Ð�ÒÚÐØüÐ�M<�ëím^�TÐ�çmQË��gG�=��d��BÐí�og^X� � ¨m�TÐ�æz4Ð�

�º �¼��dbTÐ�Ú��BÐ� �½��K�eTÐ�Ú��BÐ��
�¾�|w�\�TÐí�q��TÐ�Ú�7� �¿�ï�<FTÐí�¡`eTÐ�Ú��BÐ��

��ºDQ�=� ëÌ� Úm��Km<��T{T� oXÛ°TÐ� owO�TÐí� owØmBÐ�ÓmX}c��BÐ� oþg*í� ow�hm�TÐ�Óm?|8�Ñm^g�GÐ� 9��TÙ� ��d�wí
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.iw�mX�é°A��X��TÙ���wí�m4Øm^w�mX�íÌ�ow�hm�TÐ�oGÐÚzTÐ��?|��X��bT��@��^Xm!Ð��gc^�TÐ�å
Ì��^Xm!Ð��gc^�TÐ�9�Mc��BÐ�o��h��QÚ�o^Xm!Ð�Ñ°I�ØzK�ë�bw�ëÌ��ví�º�ðmgTíØ�Òzd�^BÐ�n�eTÐ��Qí�CK

¾Á·ow|d^TÐ�oþ`TÐ�9�ëmb�TÐ���@��X�½»±½¿�ÞmZ�AøÐ�ÒmKÐ|X��X��
Ñ�ð°�X�ÞmZ�AøÐ��XÌ�ém6�9�oTíÐz�BÐ�Òzd�^BÐ�Dwm^BÐ��X�ÑÐFRøÐ��ÜzefX����<maX���Ò|fX�é5K

�Ð{bví��
Õ�ÓmGÐÚzTÐ�CK�}gSFTÐ�ogdcK�ÒÚÐØÎ�å�og>ÐÚí�oGzev�å�ogþg<�å�og=mX�c^BÐ�og?�T�eb�TÐí�ogdc^TÐ�ÒÚ��cT�o�SÐ�BÐ

�nc\�w�Ð{ví�å¼�oXÛ°TÐ�oge<úÐ�oþg*�½�o+FTÐí�nw|^�TÐí��gTi�TÐ�oS|@��KØ�¾�éØm^TÐ� �wÛ��TÐ
wØmZ�RÐ�ÓÐÚ�\=�ÔÐz@Î��?Ì��X�o`c�8�Ómþg<�CK�ÓmgcbcT�mfcS�owÚ�fd!Ð��ImeX�9�owÛÐ��X�ogQma>í�o��

¿�ogdc^TÐ�ÓmZZ��TÐ�9��Ém"Ð��aeTÐ�zG��
��º�d��o^<m�BÐí�æÐ�üÐ��gQ���w��gRØ�êm]h�EK��^Xm!Ð��gc^�TÐ�ÒÊm`bT��gcG��dgga=�ÜmGÌ���í�9��TÙ���d�wí

m4°A� �X� ��w� ogcdK� ogdgga=� ÓmRmgG��c#Ð� àmah� �K� �YbTÐí� mf�gde�T� âÐz<üÐí� ÑmªüÐ� àmah��g�Y=
�ÒØz7�Dwm^d<�â�eTÐ��gga=�ïÌ�º��=m?|8í��=mgcdKí��=°Azd<��^Xm!Ð�êm]ecT�ÜmgaX�Ême<�nc\�w�Ð{ví�mf�!m^B

��v�ÓÐ�\A�oc+�NÎ�ze��=�
¼��GmgR�ØÐ|BÐ�â�eTÐ�zwz�
½�ØÐ|BÐ�â�eTÐ�~ga=���TÐ�Dwm^BÐ�zwz�GmgR��
¾��GmgR�ØÐ|BÐ�â�eTÐ�~ga=���TÐ�ÒÐØúÐ�Ême<��

��º�cA�9� ð5fX� ðmgeIí� ðÐzQÐÚ�mfc^?í�mgc^TÐ�ÓmGÐÚzTÐ�ÒzKmR��gG�=�9í��dc^TÐ�q��TÐí�ï|b`TÐ�Õm�eTÐ�9���d�wí
TÐ� ��h� Óm^Xm!Ð� �QØí� �d��BÐ� Óm�GjXí� o^Xm!Ð� M<� �Km`�TÐí� �ÉÐ��TÐ��ahí� �dc^TÐ� |w�\�TÐí� qwz��

��TÙ�nc\�wí�mg?�T�eb�TÐ�å
¼�Óm^Xm!Ð�9�ogdc^TÐ�Ô���TÐ�}SÐ|X�ÊmYhÎ��
½�ogdc^TÐ��fXm�Rú��gYe=��XmKí��v{gX°=í�og�wÚz�TÐ�oþg4Ð�Êm[KÌ�|w�\�T�ð°g�G��dc^TÐ�q��TÐ��^?��
¾��d��BÐ�9�î|AúÐ��d^TÐ�ÓmKm\R�oXz#��dc^TÐ�q��TÐ�o\YhÌ��gJ�=��
¿�mf^X��Km`�TÐí�3m^TÐ�9�mgc^TÐ�ogdc^TÐ�Ómw���BÐ�CK�Öm�`høÐ��
À�ogcd^TÐ�êm�RúÐ�|w�\�T�odfBÐ�ÓÐ�eaTÐ�îz@Î�mvÚm��Km<�mfdKØí�ogdc^TÐ�Ómg^d!Ð�o\YhÌ�owmKÚ�
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Á��) �ý°TÐ��g^TÐ�MXi=í��w}gd�BÐ�ÒÙm�GúÐ�owmKÚ��
Â�A �X�Õm�hüÐ�Óøm6í��d��Bm<��^Xm!Ð��d^TÐ��<Ú�og?Úm#Ðí�ogcAÐzTÐ�ÓmX�c^BÐ�}SÐ|X�é°��

��»�K��feTÐí�æí|^Bm<�|XúÐí�mfgQ�éz^TÐ�oXmRk<� Ð |XÌ�zRí�ßÚúÐ�9� Ð o`gcA��v�ëm�hüÐ�ëi<�é�aTÐ��X�z<�ø
m�YTÐ��X��g?�ØÐzKÎ��_�ew�odfBÐ�ì{v��ga��Tí�º�og\G�Tm<�|XÌ�5S�º�|beBÐ���ÚÌí���Xú�n�BÐí� m<��XjBÐ�Ñ

�¡`hí�ï�<|=�ïØmHÚÎ�êm]h�é°A��X�øÎ��a��w�ø�º�Ð{ví��
�º ¼��Z �X��dý°w�5<í��gc^�TÐ��X�â�eTÐ�Ð{4��vjX��bT��^Xm!Ð��gc^�TÐ��@�ogedgTÐ�Óm^wO�TÐ��`b=��

½�hmbXÎ�Ûím��w�nc\TÐ�9�m\_��Óm^Xm!Ð��?Ð�=�é��aTÐ�Þ|Q�zwz mfgcK�ß|`w�m,�o@m�BÐ�m*mg��
¾�MgGÐÚzTÐ�zwí}=�9�o<�^É�;m"Ð�êm]eTÐ��?Ð�w��f@m�eT�oXÛ°TÐ�ogcd^TÐ�ÓÐE#Ðí�ÓÐÊm`bTÐí�ÓÐÚmfBm<

�o`c��BÐ�Óøm�BÐ�9��d��BÐ�o?m@�og�c=�9í�Òmg"Ð�9��
¿�Ñm�Éú�æmS��KØ�z?�w�øí�º��dc^TÐ�q��Tm<�ê5�vøÐ��aw��Xm^BÐ�}�^=í�º�ogdc^TÐí�og���TÐ�ÓÐÚzaTÐ

�Ø�f!Ð�ì{v���X�ëm[�@Ð��K�ÓÐE��BÐí��
�º��TÐí��dc^TÐ�q��TÐí�;m^TÐ� �gc^�TÐ� ÒÚÐÛí�9� ÚÐ|aTÐ��^hmÉ���R��X��^Xm!Ð� �gc^�TÐ� |w�\=� og�g=ÐFGÐ��e�=

�CK�zSj=�å
¼�G��cT� oXÛ°TÐ�ÓmghmbXüm<� ogedgTÐ� o^Xm!Ð� zwí}=�Óm?|�B� ogGÐÚzTÐ� zKmaBÐ�MXi=��`bw� 5<�é��aTÐ�9��

�ï�hm�TÐ��gc^�TÐ��
½��^Xm!Ð��gc^�TÐ�CK�nc\TÐ�ÒØmwÛ�Ñm^g�Gø�ðmh5��mgc^TÐ�ÓmGÐÚzTÐ�ém6�9��G��TÐ��
¾�9ma>í�ï�de=�Ú5��GÐ�ogcdK��^Xm!Ð��gc^�TÐ��^?�CK��d^TÐ��
¿�Ð �X�Òzg`��BÐ�Ómf!Ð��X�ëím^�cT�ogTË�ØmªÎ��gga�TÐí��g\��TÐ�ÓmgcdK�9�mfSÐ�Îí�M?|��B��
À��dc^TÐ�êza�TÐ�nSÐ�w�5<�mv|w�\=í�og^Xm!Ð�rvmeBÐ��gga=��
Á�Òmg"Ð� 9� àÐ|�høÐ� �X� Õ|��BÐ� �bdw� 5<� rvmedcT� �efBÐí� ï�<FTÐí� �K5�?øÐ� î���BÐ� CK� zgSi�TÐ

��d��BÐ�Ême<�9��XmfGÎí��
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Â��d��McXm^TÐ��gvi�<� ê5�vøÐ�~wÚz�TÐ�ém6�9��gc^�TÐ� mg?�T�eb=�émAØÎí� º�Óm^Xm�cT� ogdgc^�TÐ� oþg4Ð
�owØmZ�RøÐ��fKm�íÌ�M� í º�ogdgc^�TÐí�ogX�gTÐ��\#Ð���í�CK��fg�Y=í��

Ã�ðmg�`h� ohÛÐ��BÐí� ÒÊ�`bTÐ� ¢me^TÐ� �X� �dwØmSúÐí� �^Xm!Ð� ïÚÐØüÐ� ém�BÐ� 9� McXm^TÐ� Úmg�AÐ� ��@
�ðmgK5�?Ðí��

Ä�GÌ ��í�qg�<í� º�b��TÐí� Ò|\g�TÐ� �X� �bdw� 5<� �^Xm!Ð� �dgc^�TÐ� êm]eTÐ� ÒÊm`S�ÜmgaT� �dgga=�Üm
�Óm?|�BÐí�Ómgcd^TÐí�Ó°AzBÐ�ÜmgaBÐ�Ð{v��dYw��

¼»�o^Xm!Ð�M<��Km`�TÐí��ÉÐ��TÐ��cA�9� ð5fX� ðmgeIí� ðÐzQÐÚ�5fc^?í��dc^TÐ�q��TÐí�ï|b`TÐ�Õm�hüÐ��g�Y=
^Xm!Ð��QØí��d��BÐ�Óm�GjXí�mg?�T�eb�TÐ��ahí��dc^TÐ�|w�\�TÐí�qwz��TÐ���h�Óm��

¼¼�oawzZTÐí�oagaYTÐ�m*ÐD]hí�ogedgTÐ�Óm^Xm!Ð�M<�oXÌ��TÐ��g�Y=��
¼½��d��BÐ��AÐØ�ogQma�TÐ�oIÚm#Ð��gG�=�ß|_T�ï�hm�TÐ��gc^�TÐ�Óm?|8��X�ÚzR�ESÌ�Ñm^g�GÐ�CK��d^TÐ

�ãÐ|`TÐ��K�o meTÐ��SmYBÐ��`¶�m,��
¼¾�m< Êz�TÐ�ðÐÊz<í� º� ÓmhmbXÎ� m0zT� ��TÐ� ogX�b"Ð� Óm^Xm!Ð��^<� ��R� �X� o@��`BÐ� oGÐÚzTÐ� êm�RÌ� Öm��Q

�ow|]eTÐ�ÓmgcbTm<��
¼¿�ç�Gí�ogde�TÐ�mf?m� ��TÐ�ogdc^TÐ�ÓmZZ��TÐ�9�5gG�øí�LvúÐ��^Xm!Ð��gc^�TÐ���h��g?��TÐ��g�Y=

��d^TÐ��
¼À�ÐØmgaTÐí�~wÚz�TÐ�oþg4�oghíFbTøÐ�ogXúÐ��7�Ñ°\TÐí�og^Xm!Ð�Ó��
¼Á�ogTízTÐ�ÓmX�c^BÐ�Ómb�Y<�Óm^Xm!Ðí�ÓmgcbTÐ��<Ú��nw�TÐ�� ���
¼Â�~wÚz�TÐ��ýÐ|I�CK�og�wÚz=�ØÐ�X�Õm�hk<��^Xm!Ð��gc^�TÐ��~wÚz=��ýÐ|I�9�MgÉmZ�AøÐ��X�ØzK��gcb=

�~wÚz�TÐ�oþgv�Êm[KÌ�CK�mf^wÛ�=í��^Xm!Ð��gc^�TÐ�9�oXz���BÐ��
¼Ã�Ómh5[TÐ� |w�\=�ow|"Ð� �X� ðÐzw}X� mf�eXí� º� mv}w}^=í� ðmgTmXí� ðmwÚÐØÎ� Óm^Xm!Ð� é°a�Gø� owÚí�TÐ

�m)�oI�eBÐ�oTmG|Tm<�mfXmgRí�Óm^Xm!Ð�ÊÐØÌ��Q|T�Óm^Xm!Ð�~Tm6��g^`=í�ogdwØmSúÐ��
¼�Êm^eÉ�oKm�\cT�Ú�eTÐ�oS����¶Úi=í��gc^�TÐ�êm]h��ïEPúÐ�zg^G�Úz<½»»½�ê�
½��K zg^G�ëzK�ohmgZTÐ�o�GjX�ÓÐÚ�YeX�Ñ|^TÐ�Ò|w}?�ywÚm=�3m^X�º�|wÛím<�ß�
¾�éíúÐ�Ê}!Ð�Êm^eÉ�oghm�TÐ�o^�\TÐ�Ñ|@�oKmG��TÌ�ïDdYTÐ�;�TÐ�z�K����oKm�\TÐ�é�f6�
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¿�og<FTÐ�ÓÐÚ|aB�ogQma�TÐ�o`gJ�TÐ�ëÐ�e^<�å�ÒÚ�YeX�DP�å�ÒÐÚ��SzTÐ�oTmGÚ�º�ïzg�BÐ� Ð z�K�LK�Öm�`TÐ�z�K
üÐ�ogedgTÐ�owÚ�fd!Ð�êm^TÐ��gc^�TÐ�9�ogX°G¼ÄÄÄê�

À�º Êm^eÉ�oKm�\cT�ÚmeBÐ�º��dgTÐ�9�mf^RÐíí�ogdgc^�TÐ�rvmeBÐ�º�~c\BÐ�ìz�K�����ê�
Á�Òí|�TÐí�oQma�TÐ�º�¨ØíETÐ� Ð z�K�����oKm�\TÐ�é�f6�ê�
Â���X�º� ì¥m@�º��g�mX�º�ogedgTÐ� owÚ�fd!Ð�9��gc^�TÐ�Øm�Km<�Ø�v�LK�ØmHÚüÐ�o��bX�o^<m�TÐ�o^�\TÐ�º�c�a

�Êm^eÉ½»»¾�ê� �
Ã�qTm�TÐ�Øz^TÐ�º�}^=�o^Xm?�Ô��<�oc6��wzTÐ�zg1�éË�zfK�9��dgTÐ�9��gc^�TÐ�¨m`w{TÐ� Ð z�K����Þê

���
Ä�ØÐz"Ð��²�zd7��ÓíD<�OeTÐí�oKm�\cT�|w�e�TÐ�ÚÐØ��NíúÐ�o^�\TÐ��dgcT�êm^TÐ�ywÚm�TÐ¼ÄÃÁê�
¼»��ým�gX�o^�\TÐ�ÓíD<�ÒØ�^TÐ�ÚÐØ���g^YTÐ�zd7�o+|=�NíúÐ�ëí|aTÐí�ê°GüÐ���R��dgTÐ�º��b�Qí�|=�g<

�NíúÐ����ê�
¼¼�ogTmBÐ�oe�cT�oTízcT�êm^TÐ�ohÛÐ�BÐ����ê�
¼½�êm^T�ï�e�TÐ� ÊmZ@üÐ�Ñm�S� º�g\��TÐ� ÒÚÐÛí� ÊmZ@³T�ï}S|BÐ� Ûmf!Ð½»»»�ÊmZ@³T�ï}S|BÐ� Ûmf!Ð� �<m\X� ê

½»»¼�ê�
¼¾�-|^TÐ�ê�gTÐ�o�Gmed<�ÞmA�ÚÐzÉÎ��gc^�TÐí�og<FTÐ� ÒÚÐÛí�odÉm^TÐ�ohmXi<�Úm�bTÐ��gc^=í�ogXúÐ��7�Ûmf?

�ëÐ�e^<�ogXúÐ���B���Úm�bTÐ��gc^=í�ogXúÐ���B�-|^TÐ�ê�gTÐ�|wmew�� ��
¼¿�gXúÐ� ��B� ogeI�TÐ� o�g=ÐFGøÐ� �gc^�TÐí� og<FTÐ� ÒÚÐÛí� Úm�bTÐ� �gc^=í� ogXúÐ� �7� Ûmf?�9 Úm�bTÐ� �gc^=í� o

��ÚzBÐ�Ñm�bTÐ��<m\X�ogedgTÐ�owÚ�fd!Ð¼ÄÄÃê�
¼À�oghm�TÐ�og�d#Ð�o\#Ð��������ogde�TÐí��g\��TÐ�ÒÚÐÛí�¨m�TÐ�Ê}!Ð��
¼Á��RÚ��c7�ogh�hmaTÐ�ëí�þYTÐ�ÒÚÐÛí�ogdG|TÐ�Òzw|!Ð��9 ÚØmZTÐ��������ÒÚÐÛ�T�êm^TÐ�ë�hmaTÐ�ê

��gc^�TÐí�og<FcT�
¼Â�`g�É�Øz^TÐ�çm�gBÐ�o������oeG�����gc^�TÐí�og<FTÐ�|wÛí��X�oc<maX�ê��
¼Ã�Øz^TÐ�çm�gBÐ�o`g�É������oeG�����g?��TÐ�âm\aT��gc^�TÐí�og<FTÐ�ÒÚÐÛí��gSí��X�oc<maX�ê��
¼Ä�Øz^TÐ�owÚ�fd!Ð�o`g�É�����9 ÚØmZTÐ�ogQma�TÐ���cX����������9 �gc^�TÐ���a��X�é�@�Òízh�ê

H º��dgTÐ�og<FTÐ�|wÛí�ÚmY��X�;m^TÐ��gc^�TÐ�|wÛí�º��feX�ow�<FTÐ�ÓÐØmgaTÐ��X�o�S�S�ÒízeTÐ�ì{v�9�èÚm
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}^=�o]Qm�d<�og<FTÐ�êmK�|wzX��dc^TÐ�q��TÐí�mgc^TÐ�ÓmGÐÚzTÐ�ë�þYT�}^=�o^Xm?�~gýÚ�nýmh�º��gc^�TÐí
�ëí|AËí��

½»�S å ÊmZ@³T�ï}S|BÐ�Ûmf!Ð�å�;ízTÐ�ëím^�TÐí��g\��TÐ�ÒÚÐÛí�ï�e�TÐ�ÊmZ@üÐ�Ñm�½»»¾�
½¼�owÚ�fd!Ð�9��gc^�TÐ�ÓÐ�jX� å� oXm^TÐ� ohmXúÐ� å��gc^�TÐ��g\��T�CKúÐ�~c�BÐ� å� ÊÐÚÛ�TÐ�~c6�oGmýÚ

�ogedgTÐ½»»½±½»»¾ê�



�}^=�o^Xm?�o�cI��X�oegK�CK�¨ÐzgX�q�<�

�zKm�BÐ�â5�?øÐ��cK�Ùm�GÌ±og<FTÐ�ogcS±o^Xm?}^=

gK5�?øÐ�ÓmGÐÚzTÐ�}gdw�mX��^Topw|?Ì���TÐ�BÐ �gc^�TÐ��@Ð|X�9�o�c\TÐ�oþQ�CKoåg^Xm!Ð�oÉmAí�o`c���'
-°\TÐ��d��BÐ�~hm êzK�oTi�X�pðeg<�m¹Ì��oåg@meTÐ��åX�æ°�åAøÐí��ôwmå��TÐ�zwzåH��åd�6��åðhÌ�p��íÌ�zaQ

ogK5�?øÐí�ogQm óa�TÐ��ÓÐD_�X�ÒzK�NÎ�|]eTm<��TÙí�'æ°�AøÐí��wm��TÐ�Ð{)�|ah�mec^�émå�BÐ��g�G�CK��TÙ��X
V"Ð�ø�'{TÐ�nTm\TÐ�ëÌ�`wÚ��K5�?Ð��Gí��X�o^Xm!Ð�NÎ�.iw�ï�'ÓmXzå#Ð��åX�D�S��X�êí|7�UXmv�íÌ�'~gåT

�gZ��TÐí�oGÐÚzTÐ�CK�o^�YBÐ�Òmg"Ð�ÓmX�aX��S��gQ�|Q��=�ï�@��K5�?Ð��Gí��X�mfgTÎ�.iw��dS��ëÌ 5åS
ogTmK�ogdgc^=�oQma>��T��K5�?Ð��Gí��X�.iw��X�'ogQma�TÐ�ÓÐD�Bm<�o^ó�YX�oþg<í�'CåK�ÒzKm�BÐ�o`c��BÐ�ÓmhmbXüÐí

�gc^�TÐ�ocÉÐ�X�'�d ófX��K5�?Ð��Gí��X�.iw�ï{TÐ��TÙ���dS�~gT�'9måa�TÐ�ëmX|"m<��K5�?øÐ��\g7��Z�wí
ogXúÐí�'�gc^�TÐ�odgR��X�~��=�zR���Qma>í��Ò�å]@�ÓÐÙ�oågdcK�ÓmåZZ��<��å��cw��åX�Må<�ç|åQ�èmev�m[wÌí

�m)�Ma��cBÐ��^ ogK5�?ÐmfgQ��f�GÐÚØ�Êm¹Î��?Ì��X��vzf?�îÚmZR�ë�T{�w���ådK�Þ|Q�NÎ��)� `=�m¹ú
Õ|��TÐ�z^<�oK�<��mgK5�?Ð�ogYXmv�ohmbX�ÓÐÙ�oghm�hÎí�og<ØÌ�ÓmZZ��<����cw��X�M<í'ôwícXm@��f��êz^<�mv

í îíz!ÐÕmXØüÐ�o<�^É��d^TÐ�ç�G�9��gQ�x�Ðí��4���a��X�ø�ï{TÐ����BÐ��X��TÙ�DPí�måec^ �å�TÐ�ÓÐD_
�Q°�AÐí�-°\TÐ��d��BÐ��wm��<�|ah�'o�c\TÐ�oþQ�é�@�éíÐz�BÐ�Ñm\#Ð�Ûím q@m�TÐ�CK�ß|`=í�'mvåV²�ï{TÐí

mgQÐ|P�dwzTÐ��^`=�5S�ow|d^TÐ�oþ`TÐ�9�'�åd��BÐ��å�@�Ú�å\=�xå��=�êmåRÚÌ��bH�9��feK�qwz"Ð�Vah�ëÌ�íÌ
�zeK�og<FTÐ�Ê5cK��^`w�5S�-°\TÐ�gc^�TÐ�êm]eT�ogcAÐzTÐ�owm`bTm<��*mg<ØÌ�9�æ|^w�mB��f�GÐÚØ���åX�z<ø�;m�Tm<í

zK�CK�}gSFTÐÒo`c��BÐ�m*mewm�=í�oþ`TÐ�ì{v��fQ��X��bd�h���@�ÓÐD_�X��â5�?øÐ�Ê5cK��gcK�nbew�mX�Ð{ví��
NÎ�-°\TÐ��G�TÐ�9�ÓmQ°�AøÐí�Ómewm��TÐ�ì{v���X��YS�9��[`TÐ��?|wí�ÓmGÐÚzTÐ��X�zwz^TÐ�'�c=�mf©Ì

�ëí�m<�Ø�cS�ë�?��cgXÛí��wØÚ�<�Dg<��X��S�m)�êmR���TÐ�%285',(8�3�DQG�3$66(521�-�&��
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¡h|`TÐ� �d��BÐ�9� �gc^�TÐ� mg?�T�gG�G�é�@� ÒØz^�BÐ� 5*m<m�S�9� �-°\TÐ� �d��BÐ�~hm êzK� m��íÌ� zaQ�'
TÐ��g�a�TÐ�Úm>Ë�9��Xi�TÐí�q��TÐ�og©ÌíogGÐÚzTÐ�nTm\TÐ� Òmg@�CK��d��dcT��a�\� 'oTi�X�CK��TÙ��S�D>i=í

�gc^�TÐ�9��Y`TÐ�íÌ�Öm�eTÐ��X 5*mGÐÚØ��?�9�mac\hÐ�5¹Ì��TÙ�9�m©zKmG�zRí��?�T�gG�G��gc��feXí'
�=m[Rme=�ÛEwí��^d��BÐ��RÐ�TÐ�ÒÊÐ|R�zg^w�?�T�gG��TÐ��gc��TÐí�ó�c^h�5SómhØí}w�ÓÐíØi<�� ób/�og�feX

�X�o�GjBÐ� �gc í �fQ�gdgc^�TÐo'mf?m�hÎ� àí�� �YSí'�gG��TÐ� �gaTÐí� Û�X|cT� mf?m�hÎ� ÒØmKÎí�ogQma>�
Qo�GjBm�og^Xm!Ð��^`<� Øz��=í� Ú�\�=í� è|��=� m¹Î� º�dg]e�TÐ� mf^<mI� �PÚ� ogK5�?øÐ� oS|"Ð� ÕÚmA�p�gT

odýÐzTÐ��d��BÐ�oS|@�'íoI|�eX�;m�Tm<��v�Ð �dK�9og^d��BÐ�Óø���T�m4í�mvÚÐíØÌ�oXm4Ð�ÓmgcdK�9oþYe�TÐ�
gK5�?øÐoØÐ|Q±TogK5�?øÐ�Òmg"Ð��@Ð�h��S�9�ocvjBÐ�ÓÐÊm`bTm<��d��BÐ�zQÚí�¼�|XúÐ�ëmS�5fXí� 'med0� mX�ëkQ

GjBÐ��fQ�9�ÒD�S�mIÐ�HÌ�p^\R�zR�og<FTÐ�Ê5cK�Ø�f?�ëÌ�NÐ�ÒÚmHüÐ��v�zgfd�TÐ�Ð{v�9�ï|ª�mXí�ogdgc^�TÐ�o�
mfgQ� '�Y`TÐ�íÌ�Öm�eTÐ�Ñm�GÌ�zwz 9 mQí|^X�oXmK�o`Z<��dgc^�TÐ�êm]eTÐí�rfeBÐí�Ùm�GúÐ��X��S�ÚíØ�x�ÉÌí

gX°�TÐ�îzT{o�c\TÐí�'owm`bTÐ��gQ�5<��gcK�}gSFTÐ���w�3�m�hm?�èmev�ëÌ�øÎ�'�K5�?øÐ�íÌ�ï�úÐ��G�TÐ�D>i=��ví
gcdK� CK� oXmK� o`Z<�ÐÚzTÐ� �gZ��TÐ� o�½���gc^�TÐ� íÌ� og<FTÐ� mg?�T�gG�G� �gcK� }S|=� ém�BÐ� Ð{ví� 'ncPiQ

`c��BÐ�Ôm�<úÐ� íÌ�ÓmGÐÚzTÐogTmbHüÐ� ì{v� ��X�pTíme=� ��TÐo'�X zwz^TÐ� CK� }S|=�TÐ�XÐ�^���TÐ�9 |>j=
��gZ��TÐ�^Xm!Ð��gc^�TÐ�9��Y`TÐí�Öm�eTÐ�íÌ��dgc^�TÐ�'��w�mX�ÒØmKíd�a=mfÎMd�R�N��og?ÚmA��XÐ�K�

oþg�TÐ�ogK5�?øÐ�nTm\Tm<�o\g�BÐ�ï�úÐ��G�TÐ�9�oc�,��Ò�±T�ïØmZ�RÐí��K5�?Ð�î���X��X��gcK��d�Yw�5<�'
d��BÐ� ow�úÐ�ÓmR°^TÐ� � �K�°[Q��w�<úÐ� �c^=� o?ÚØíoêm��høm<� 'ÒD_É�phmS� ÐÙÎ� mXí� Ò�úÐ� ��@í��

owí�h��ÒD�S�íÌ��Òz�,��Øíz7�q�<�9�mvØÐz^=�n^Zw���TÐ�ÒØz^�BÐ�ÓÐD_�BÐ��X��TÙ�DPí�oXmRüÐ�ëmbXí
�T� zfdh�ï{TÐ� Ð{fS� �QÐzvÌí� �=mwmP�9�ogcAÐØ��XÐ�Kí< �Z�=�}g/���TÐ�nTm\cT� og�`eTÐí� ogQ|^BÐ��ýmZ#m

ìDP��K���gZ�H�'og^Xm!Ð�o�GjBÐ�î���Xí�'DP NÐ�o`c��BÐ�ÓÐ}gf��TÐ�î���XíÓÐD_�BÐ��X��TÙ����0���TÐ
~`eTÐ��cKí�og<FTÐ�ê�cK�9�ë�Z��BÐ�m)��í�S�XÐ�K�ì{voXmv�CK |>j=í�TÐ �gZ��TÐ�î���Xdgc^��nTm\cT�'

oGÐÚzTÐ�9��cYQ�íÌ��@m�h�;m�Tm<í�
�XmYTÐ�mvme^d<�ogK5�?øÐ��XÐ�^TÐ�CK�}gSFTÐ��v�q��TÐ�Ð{v�9�med0�mXí�'Ð CK�ï��²�ï{TÐí�ogK5�?øÐ�Øm^<ú

nTm\TÐ��gQ��g^w�ï{TÐ�ï�úÐ��G�cT�owØmZ�RøÐí�ogQma�TÐí�'9 nTm\TÐ��YQíÌ�Öm�h�oTi�X�CK�|>j=�zR���TÐí
�^Xm!Ð��gc^�TÐ� 'ï�úÐ��G�TmQó�c^h�5Só�X oTm"Ð� ì{v�9�nTm\TÐ�íÌ� Ø|`TÐ�CK�D>i�TÐ��X� mK�h�ÜÚ5w

ogK5�?øÐ� oþYe�TÐ� ogcdK� é°A� 'wíè�c�TÐ� î���X�CK��TÙ�C��� '�RÐ�BÐí�Ómvm øÐ� �gbY=í� 'çmQË� zwz í
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nTm\TÐ� îzT� Ö�d\TÐ� î���Xí� '5fdgc^=� î���Xí� êúÐí�ÑúÐ� oefdS�ÓÐD_�X� ÒzK�n^c=� ÙÎ� 'oXmRüÐ� ëmbXí�'
Ò�úÐ�îzT�Ò|Q��BÐ�o`c��BÐ�ÓmhmbXüÐí�'ma@ø�x[�gG�m,�mvDPí�'ðÐÚíØ�Ð{v�î���X�ÒÚ�c<�9�5fX�îzT�Ö�d\TÐ

L�a��BÐí� �YTÐ��KíOX�oPmgÉ�ØzZ<��^Xm!Ð��gc^�TÐ�oc@|X�9�ë�bw�ï{TÐ�nTm\TÐ�¾��
� q��TÐ�ogTmbHÎ�Ö|I�9�Êz�TÐ���R�'oXmv�og�feX�o]@°X�NÐ�ÒÚmHüÐ�ïÚí�TÐ��X�î|h�'ogTmbHüÐ��e^d<��c^�=��
é5^�GÐ�CK�M�@m�TÐ��^<�ÕÚØ� zaQ�ê�f`X�q��TÐ� ogTmbHÎ�ê�f`X��X�øz<�q��TÐ� ocbYX��o�g�hí
Ñ�ÉÌ�50Ìí�â���BÐ�Ð{v�ÒÚm>Î�Ò|�bT� '|XúÐ�xg��=�ÒÚí¥�mewÌÚ��ê�f`dQ�â5�?øÐ��cK�9�ogTmbHüÐ�K E^w�

mfeX��S�¢meK�M<�og�ÐFQøÐ�ÓmR°^TÐ��X�obG5�X�oK�d6ÒØz7�AùÐ�Ve^TÐ�NÎ�ÜmgaTm<�zg?��bY<|�m óXÌ q��TÐ�ocbYX�ê�f`X�DQ�v 5S�ºogým¹�ë�b=�mX�m�TmP�ºm4�c@�ëÌ�qg�<�ºmg��h�Òza^BÐ�íÌ�o\g��TÐ�|vÐ�]Tm<���=
� og^g�\TÐ� |vÐ�]TÐ��^�T� o��eTm<� |XúÐ�SëØm^BÐ� Øz/� ºÊmBÐ� |����mvDPí����� �ëÌ 5SogTmbHüÐ�mGmGÌ� �c^�=
� ow�<FTÐí� og�`eTÐí� ogK5�?øÐ� |vÐ�]Tm<ogGmg�TÐí���yTÐ� ��TÙ����=� m¹�bT� ºo�RjX� ë�b=� mX� m�TmP� m4�c@� ëÌ

�Ú�\�Tm<ogXmewzTÐí��¿���Y`TÐí�Öm�eTÐ�Ò|vmJ��TÙ�ém�Xí��ÐÚzTÐ�9 mf�GÐÚØ�ØzZ<���h���TÐ��^Xm!Ð��gc^�TÐ�9
nTm\cT� �K5�?øÐ��g�Bm<� ��=|=� ÒzwzK�ÓÐD_�d<� mf�R°K� 'ëmbBÐí� ëmX}TÐ�n�@�D_�=� ��TÐí'mfgQ� �AÐz�=í

ÒØz^�Xí�ÒD�S�Óm���Xí��XÐ�K��mf©Ì��X�ÓøÍm��TÐ��X�zwz^TÐ�D�h�ëÌ��bdw�q��TÐ�ogTmbHÎ�ÚmIÎ�9í�
¼�9 �cYQ�íÌ� �@m�h�CK�ï�úÐ�nTm\TÐ��g�B�owØmZ�RøÐí� ogQma�TÐí� ogK5�?øÐ��XÐ�^TÐ�|>j=�îzX�ïÌ�NÐ

ý|TÐ�éÍm��TÐ�Ð{v��X�â|`�=í�È�^Xm!Ð��gc^�TÐmf©Ì��X�ÓøÍm�=�ÒzK�¡g���
½��gc^�TÐ�;mKí��eP�ï�Ì��Gí�NÐ�nTm\TÐ�Ê5�hÎ�M<�oR°K�èmev��v�'�c^�X�DPí�DaQ��Gíí�'íÌ �@m�h�M<í

� È�^Xm!Ð��gc^�TÐ�9��cYQ�
¾�È�cYQ�íÌ�nTm\TÐ�Öm�h�CK�owí�h�íÌ�Òz�,�phmS�ÐÙÎ�mXí�Ò�úÐ�oge�T�D>i=�èmev��ví�
¿��v ÐDAÌí��gc^�TÐ�9��Y`TÐí�Öm�eTÐ�oTi�X�CK��`wÚ�íÌ�ï�@��Gí�9�nTm\TÐ�oXmRÎ�ëmbB�D>i=�èmev

mvØ���bdw���TÐ�ÒD�bTÐ�ÓøÍm��TÐ��X��TÙ�DPí�È�^Xm!Ð�'q��TÐ�Ð{v�Øíz�<��c^�=�og�feX�Ómwm_Tí��bTí
�QÐzvÌí�'ma<mG�mfgTÎ�ÚmYBÐ�ÓøÍm��Tm<��`�bh�K m4�ëÌ�mgýz�X�ßF`h���TÐíoR°�'�cYQ�íÌ�nTm\TÐ�Öm�h�CK�D>i=í

�^Xm!Ð��gc^�TÐ�9�
�Öm�eTÐ� Ò|vmJ�ëÌ�æí|^BÐ��X� �c^T��Y`TÐí��^Xm!Ð��gc^�TÐ�9��XKz��=���TÐ� Òza^BÐ� |vÐ�]TÐ�
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�XÐ�^TÐ��S�Úm��KøÐ�9�{Ai=�ogT�dH�owÍ|<��gc��TÐí�oGÐÚzTÐ�'Ì ogQma>�êÌ�phmS�ogK5�?Ð��X��TÙ�DP�êÌ�ogdgc^=�ê
�^Xm!Ð��gc^�TÐ�9�mXm/�Ma`8�íÌ�M�GÐÚí�M�?mh�M<�ë�`eZw�o�c\TÐ��X�mI5hÌ�owmfeTÐ�9�meT�Û|`=���TÐ��XÐ�^TÐ�'

ogdcK�Ó°vjX� ëíz<� �eX�M<��X�;m�Tm<í� '�vØÐzKÌ� zwÐ}�=� �w{TÐ� �d^TÐ� �K�McIm^TÐ��g?�NÐ� Ð�d[ew� zRí
oJ��cX�o`Z<�ohíùÐ�9ÒDAúÐ� 'mgc^TÐ�ÓÐØmfYTÐ�oc1��X�oÉmAí����oeg^X�og^�í�CK�Ð�jX�Öm�eTÐ�ëmS�ÐÙkQ

�K5�?øÐ��\Gíí�nTm\cT� 'ogdgc^�TÐ�o�GjBÐ�o^g�Ií��Ð�jX�m[wÌ�E�^w�Ómhm��XøÐ�9�Ñ�G|TÐ�íÌ��Y`TÐ�ëkQ
èÐÙ�íÌ�nTm\TÐ�Ð{4�î|AÌ�ogK5�?Ð�og^�í�CK�mXmv��ocbYXí�=D�bTÐ�|Ai=�NÎ�ïØj��XTÐ9 Õ|��TÐ��K�Ñ°\

ºÒØz�BÐ� ogeX}TÐ� ÒF`TÐ�o^Xm!Ð�9��4�p�g=Ì���TÐ�Þ|`cT��4°_�GÐ�êzK�ÊÐ|?��fcZQ�íÌ�CK n=Fwí�TÙ��
�^[w�ºD�S�ïØmX�zRmQ��Xðm^X��`gbTÐí��dbTÐ�ìØíØ|Xí�º�^Xm!Ð��gc^�TÐ�êm]h�ogTm^Q��XÐ�K�èmev�ëÌ��RÐ�TÐí
Ò|vmJ�ÊÐÚí��db=� ÒzK�m\TÐ�Öm�h� �cYQíÌ�nT�^Xm!Ð��gc^�TÐ�9�NÎ nTm\TÐ�ém©Î�îz^�=�zR��XÐ�^TÐ� ì{ví

î|AÌ��XÐ�K��gQ��g^w�ï{TÐ�ï�úÐ�iYeBm<��c^�=� 'oXmK�o`Z<��K5�?øÐ��\g7í� 'TÙ DPí���TÐ��XÐ�^TÐ��X
Ð �X� zwz^TÐ� ÒÚm>Î� é°A��X� m<mªÎ� íÌ� m�cG�nTm\TÐ� ÒD�X�CK� mfcgKm`X��gc í mf�|K���w�æ�G���TÐ� mwm[aT

ma@ø�mf�|^eG��ogTm�TÐ�æÐzvúÐ�9�mv}?�eQ�q��TÐ�æÐzvÌ��vÌ�mXÌ�
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Ême��GøÐ��v�|�^�TÐí�ÒzKmaTÐ��v�Êøjv���X�îzT�Öm�eTÐ�ë�bw�;m�Tm<í��
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�Ö¢�zaQ�ogQma�TÐ��XÐ�^TÐ¾¼�À�·o^Xm!m<��gc^�TÐ�9��v|�^=�Ñm�GÌ��X��v��wzTÐ�TÐ� ogXÌ�ëi<��aQ� �M@ 9
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�gcK��Xme�BÐ��K5�?øÐ�nc\TÐ��J�9�oÉmAí�'Úm6�CK��=ÚzR�êzKíD�bTÐ���^YTÐ�nc\TÐ�Ð{v�ÒÐ��
½�èmev�ëÌ�q��TÐ�é°A��X�me]@ø�Km`=ÚÐ9 mzRm`TÐ�o��h�Úz4Ð�íÌ��gc^�TÐ�9�^Xm!Ð�'nTm\TÐ�ÒØmKÎ�9���d�BÐí

�ÐÚzTÐ�Ú|aBÐ�~`eT�oGÐÚzTÐ� 'Ò|åX��åX�|å�SÌ�î��å�BÐ�~`h�9í��ÓmåhmbX³T�Úzåv��åX��åTÙ��åQÐ|w�måXí
og^d��BÐ�TÙ CK�n=Fw�mXí�d��BÐí�nTm\TÐ�CK�og�cG�ÓmGmb^hÐ��X���

¾�Ú�S{TÐ�Ñm�@�CK��^Xm!Ð��gc^�TÐ�9�Ômh³T�x�Ð�TÐ�ç�`�TÐ��må@m�hí�ÐØmåf�?Ð�oå^Xm!Ð�Ñ°I�|�SÌ��fQ�'
�eX�M=iw�ï{TÐ��K5�?øÐ��G�TÐ�ëmS�5fX���gåR��\���w��fc^ �ýmZ�<��^�d�w��¹Ì�CK��gTØ��TÙ�9í

høÐí�z!Ðí�Ò|<m�BÐÑíÍzTÐ��d^TÐí�àm�[��mf�åHmK���TÐ�oT}^TÐí�ëmX|"Ð�oTm@��K�m[w�^=��TÙ�ë�bw�5<Úí
ÒÌ|BÐ���d��BÐ�Ð{v�ywÚm=��X�oa<m�TÐ�na"Ð�é°A��edgTÐ��d��BÐ�9�og^d��BÐ�oSÚmYBÐí��gc^�TÐ��X��

¿�Ti�X�9�oewm��X�n�e<í�ÐÚÐíØÌ�n^cw�Ò�úÐ�9�°�,�nTm\cT��K5�?øÐ��g�BÐ�ëÌ�9 �cåYQ�íÌ�nåTm\TÐ�Öm�h�o
�^Xm!Ð��gc^�TÐ��|Q�å=�îzåXí��w�å<úÐ��åX��åbT��gåc^�TÐ�î��å�Xí�oåXmRüÐ�ëmbX�ÓÐD_�X�n�@��TÙí

é}eBÐ�ÕÚmAí��AÐØ�nTm\cT�owØmBÐ�ÓmhmbXüÐ���åX�E�^w�Ò|d��X�o`Z<�ÓÐD_�BÐ�ì{v�9�q��TÐ�ëmQ�;m�Tm<í
mgTmbHüÐ��c�8��g�Y=��g�G�9�oXm4Ð�Ú�XúÐ�æí|åJ�9��ådgc^=�ocåÉÐ�X��åK�nåTm\TÐ��g^=�zR���TÐ�Ó

ÒÊme<í�o^�YX��
��ogTm�TÐ�àmaeTÐ�9�mfcd�eQ��=mgÉ�=í�q��TÐ�Óm@FaX�mXÌ� �
¼�=xd�w�5<�Òmg"Ð�îzX�nwÚz�TÐí��c^�TÐ�Þ|Q�DQ�Ñm��SÐ��X�mgGÐÚØ��w|�^�BÐ�Ñ°\cT�ÓÐÚmfXí�æÚm^X��

T oÉmAí� oXí|�BÐ� Ómþ`cÐ��T�=¨m^�Ò|vmR� æí|J� �X�ogdgc^�TÐ� }SÐ|BÐ� ÊmYhÎ� 9� �G��TÐ� �w|I� �K��TÙí
o\G��BÐ�'wz^TÐ��dY=�qg�<ízÓmZZ��TÐ��X�'�ÐÚzTÐ�Ñ�G|TÐí�|�^�TÐ�Óøm@�mfgQ�|�b=���TÐ��c=�oÉmAí��

½�rXEBÐ��dwØmSúÐ�ØmHÚüÐ�|w�\=�9�ÚÐ|d�GøÐ�ÒÚí¥'Ð M<���^?Ð|Xí��=Êm`S�ÒØmwÛí|AùÐ�í�M"���TÙí
�X�MZZ��X��wzH|X���R��w|�^�BÐ�o�c\cT�oÉmAí�'�þTíÌí��gc^�TÐ�ë�SFw��w{TÐo^Xm!Ð�9�ëíØ�^w��>�gTÎ�
gQz^<�5�
¾�ÒÚí¥�âíOX�é°A��X�ogK�eTm<��b��TÐí��dbTÐ��G��TÐ�ïÌz�X�M<�ÕíÐ}�cT�ogdgc^�TÐ�ÓmGmg�TÐ�ÒmKÐ|X
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�S�Ìz�w��K�eTÐ��g\��cT��eIí�Ò�\ºNíÌ�ogdgc^�TÐ�æÐzv±T�m@��í�|�SÌ�zwz ÊÐ|?i<�
¿�9 Ñ°\TÐ�ÓÐÚmfX�ogde=�ém6��dc^TÐ�q��TÐ��í4 ogdcK�ÓÐÚmwÛ��g]e=��e^=���TÐ�o`c��BÐ�Óm�GjBÐ�NÎ��

�dc^TÐ�q��Tm<�ímfgcK�æÐ�üÐí� ogdcK�Ómg^+� ÊmYhÎ�ogde=� zZR� mfgQ� àÐ|�høÐ� CK�Ñ°\TÐ� �g�Y=í
��*ÐÚmfXog���TÐ�'ogdc^TÐ�oQ|^BÐ�Óøm6��S�9í�

� ¼�NÎ ÒØ�^TÐ��bdw��gc^�TÐ�êm]e<�oac^�BÐí�ëí�m<í��wØÚ�<�Dg<�ÓmGÐÚØ�é�@��gÉm`�TÐ��X�zw}B�
� %RXUGLHX��3��HW�3DVVHURURQ��-��&���OHV�+HULWLHUV��3DULV��0LQXLW���������������������������������������%RXUGLHX�� 3�� HW� 3DVVHURURQ�� -�� &��� /D� 5HSURGXFWLRQ�� 3DULV�� 0LQXLW�� � ����������������������������������������������

½�ïÛm�@��`\ZX���gåc^�TÐ�Þ|åQ�jQmåb=í��K5�?øÐ�ï�úÐ�×meBÐ��-|å^TÐ�|åb`TÐ��Øzå^TÐ½¿�Edå�wØ
¼ÄÃ¼� �Þ�¼»À��

¾�z�K�KÐ|Q�ê°�TÐ���_YTÐ�Þ|Qí��^Xm!Ð��w�b�TÐ��oå�cI�ÊÐÚËí�ÓÐÚ�åZ=�é�å@�¨ÐzgX�q�<�ÈoXÊ°X�owÌ
Ð z�K��<�zd7�ïzgG�o^Xm?��ÜmQ��Ñ|_BÐ��oågK5�?øÐí�ogå�`eTÐ�ÓmGÐÚzTÐí�Ôm�<úÐ�}S|X�ÓÐÚ�YeX��

ÑÐØùÐ�ogcS��½»»¼�ÞÁÁ
¿�mK zd7�|]hÐ�ogTmbHÎ��e^X�é�@�ÓmX�c^BÐ��X�zw}Bï|<m!Ð�z<�'ÔÐFTÐí���h�'-|å^TÐ�9måa�TÐ�}åS|BÐ��ÚÐzåTÐ

Êm[g�TÐ�'Ñ|_BÐ��Þ¾Ä�
À��Qm@�zd7��K�°ah���K5�?øÐ�Ême�TÐí��gc^�TÐ��ï�<FTÐ�â5�?øÐ��cK�9�oGÐÚØ��ê�åc^TÐí�Ómghmå�hüÐ�ogcS

ogK5�?øÐ��|\R o^Xm?��¼ÄÄ¼��ÞÄÃ�
� ó+XVHQ��7RUVWHQ��6RFLDO�,QIOXHQFH�RQ�(GXFDWLRQDO�$WWDLQPHQW��3DULV��2�(�&�'��������������������

ó
��&KHUNDZL��0RKDPPHG��/HV�3DUDR[HV� GH� OD�5HXVVLWH�6FRODLUH�� 3DULV�� 3�8�)��

���� ��
Ã��hmf?�êmZK�'ìVh�ÕÚ�?í�'oågK5�?øÐ�oþg�TÐ��XÐ�K�|>Ì�9Ñ°å\TÐ�î��å�X�CåK�owØmåZ�RøÐí�oågQma�TÐ�

oGÐÚzTÐ���wO=�o^Xm?�ÓÐÚ�YeX���YXØ��¼ÄÂÁ�
×���» »

���»
�Ï××Ð��ÏÎÑ�ÏÒÔ�
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¼»�Ý�Hm<�zd7�'og�h��TÐ�o^Xm!m<�Êma�høÐ�ogTmbHÎí�o�c\TÐ��Ñm�åYTÐ��X�ÞmA��eZT��\dh��gc�oåc�BÐ
;m^TÐ��gc^�cT�og<|^TÐ��éíúÐ�Øz^TÐ��Ed�wØ¼ÄÄÀ�ÞÃÂ

¼¼�MXúÐ�ëmhzK���K5�?øÐ�~hm °TÐ��-|å^TÐ�3m^TÐ�9�ogGÐÚzTÐ�Þ|`TÐ�mg?�T�gG�G��ÓmåK��\BÐ�oåS�
wÛ��cT�OeTÐí��ëme�T�'¼ÄÄ¾��Þ¼¾�

¼½��vÓøm@�Ô°�<�9ma�TÐ�émBÐ�ÜÌÚ��wØÚ�<�Dg<�Øz²��
Ð���!Ð�9�o�<m>�ÓÐØÐz^�GÐ�ÒÚ�Z<�Ð{Sí��d^TÐí�Db`�TÐ�9�oaw|Ií�o_T�ÒÚ�É�9�Ø|`TÐ�9�z���X��v�mX�
Ñó~gXÐ�Rí�n�Sí�Óm@�T��X�ogQma�TÐ�Ò�úÐ�Ómge�aX�9���dch��K���X��v�mX�ÓøËí�ÓÐíØÌí��?m^Xí

Ò�úÐ�îzT�Ò|QÐ��BÐ�ogQma�TÐ�Ómge�aBÐ��X�mvDPí� �
ÕóÒ�úÐ�ØÐ|QÌ�îzT�9�mfgcK��Z��BÐ�ogdc^TÐ�ÓÐØmfYTÐ��eK�E^=�5S�¡GjX��v�mX�

å<�oh�e^BÐ��wØÚ�<�oGÐÚØ�nhm!Ð�Ð{v�9�|]hÐ�
WULRV� HWDWV� GX� FDSLWDO� FXOWXUHO�� $FWH� GH� OD� UHFKHUFKH� HQ� VFLQFH� VRFLDOH�� 1R�

�������� SS�������������/HV �
¼¾�MXúÐ�ëmhzK���K5�?øÐ�~hm °TÐ��-|^TÐ�3m^TÐ�9�ogGÐÚzTÐ�Þ|`TÐ�mg?�T�gG�G��<mG��?|X��ÞÞ

¼Â�¾½�
¼¿�Ý�Hm<�zd7�ogå�h��TÐ�oå^Xm!m<�o�g#Ðí�Öm�ecT�ogQma�TÐí�ogK5�?øÐ�ÓÐØz�BÐ��Ðí oå^Xm!Ð�9�Óø�å��T

ogK5�?øÐ���<mG��?|X��Þ�¼»Á
¼À��<m�TÐ��?|BÐ�~`h��Þ¼»Â�
¼Á�Ý�Hm<�zd7��og�h��TÐ�o^Xm!m<�Êma�høÐ�ogTmbHÎí�o�c\TÐ��Ñm�åYTÐ��X�ÞmA��eZT��\dh��gc��å?|X

�<mG��ÞÃÂ�
¼Â�}^=�o^Xm�<�Ñ°\TÐ�ëíjH�ÒØ5K���^Xm!Ð�êm^cT�o^Xm!m<�Ñ°\TÐ�ogýmZ@Î½»»À�½»»Á��
¼Ã�Ý�Hm<�zd7��og�h��TÐ�o^Xm!m<�Êma�høÐ�ogTmbHÎí�o�c\TÐ���<mG��?|X��ÞÄ¾�
¼Ä�ïÛm�@��`\ZX���gc^�TÐ�Þ|Q�jQmb=í��K5�?øÐ�ï�úÐ�×meBÐ��-|^TÐ�|b`TÐ� ��<måG��å?|X��ÞÞ�

¼»Ã�¼¼»�



� �
���������

�zKm�BÐ�og�`eTÐ�o�ZTÐ�Ùm�GÌ±og<FTÐ�ogcS±ÑÎ o^Xm?

�ï{TÐ�~gý|TÐ�Ú��BÐ��f�wmKÚí�MR�`�Bm<�ê5�vøÐ�z^w�ëi<�ocýmaTÐ�Ò|b`TÐ��gcK�ï�\e=��åvÌ��gåc^�TÐ
�mvÚ5��GÐí�owO�TÐ�Òí|�TÐ�ogde=��ýmGí��X�ocgGí�ê�åc^TÐ�9�|åb`TÐ�ØÐíÚ��åv�M<�åv�BÐí�MR�å`�BÐ�ëÌ�Úm��Km<

�Ú�å\�TÐ��fgåTÎ�nå�eh�ëÌ��åbdw��åX��åv��<��º�Óøm�BÐ��c�8�9�Úmb�<øÐí�âÐz<üÐ�ÒØmRí�º�ë�e`TÐí�º�ÑÐØùÐí
dc^TÐ��gRzåTÐ��b��åTÐí�º�Êmå[`TÐ�Ømåg=ÚÐí�º�Ú}ågcTÐí�º�ÒÚ{åTÐ��wØmgX�9�ê�gTÐ�3m^TÐ�ìzfYw�ï{TÐ��?�T�eb�TÐí��

�V^TÐ�ÓmKÐz<Î��X�mvDPí�oghíFbTøÐ�é�a^TÐí�émZ=øÐ��ýmG�<�
BÐ�m4�AØ���R�ocXmbTÐ�owmK|TÐ�mfgT�=í�º�oR�`�BÐ�é�a^T�ÐÚ5��GÐ�CK�oXza�BÐ�éízTÐ��<m��=í�måSÐÚØÎ�º�oåGÚz

�mfýme<Ì��X�M<�v�BÐí�MR�`�Bm<�ê5�vøÐ�ëíØ�|d��=�ëÌ��bdw�ø�V^TÐ�ÓmKÐz<Î�ëÌ�mfeX�
M<mX�èmev�ëÌ�ogdc^TÐ�Ô���TÐí�ÓmGÐÚzTÐ�DY=í�� � �������d��BÐ�ØÐ|QÌ��X±ëmS�ÊÐ�G��d�6�ïÌ

�m`c��X�íÌ�mXza�X±X �bTí�º�M<�v�BÐí�MR�`�BÐ�ë�c�dw�ê5�vøÐ��TÙ��v�mvDP��K�oXza�BÐ�Óm^d��BÐ�}gdw�m
�ÓmhmbXüÐí� ÓÐØÐz^�GøÐ� �K� |b�BÐ� �YbTÐí� º� nhÐ�!Ð� �c�8� �X� Mgv�BÐí� MR�`�dcT� ocXmYTÐ� owmK|TÐí
� �gTÎ� é�É�TÐ� �bdw� z@�WRÌ� NÎ� é�É�TÐ� �X� �feb/� ��TÐ� ÒÚ�ZTm<� mf�gde=í� º� MR�`�BÐ� îzT� nvÐ�BÐí��

�º ng\#Ð½»»»�½¿¼�
oåÉm#Ð�ÜÚÐzåBÐ�ÓåO�hÐ�mghmBÌí�m�h|Q��`Q�º�î|Aú�oTíØ��X�M<�v�BÐí�MR�`�Bm<�ê5�vøÐ�Óím`=�zRí

í M<�v�Bm<Ìº M<�åv�BÐí�MR�`�BÐ�ém`IúÐ�CK�æ|^�TÐ�9�Mdc^BÐí�Ú�XúÐ�ÊmgTíÌ�zKm�=�owØmHÚÎ�rXÐ|<�ÓzK
ÜÚÐzBÐí�zvm^BÐ�ÓiYhÌ�mgGíÚ�9í��f�vÐ�åX��åX��å`�=�rXÐ|å<í�o\YhÌ��4�êza=í�º�M<�v�BÐí�MR�`�BÐ�o�c\cT

��å�TÐ�ÓmåGÐÚzTÐí�Ômå�<úÐ�ÓzåwÐ}=í�º��f�wmåK|T�ÓÐØmå øÐí�Ómåg^d!Ð�pcbY=�mbw|XÌ�9í�º��*ÐØÐz^�GÐí
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�XmåK�Må<��)�oÉm#Ð�ow�<FTÐ�rXÐETÐ�CK�çm`hüÐ�zwÐ}=�5S�º��fgcK�pw|?Ì��¼ÄÁ¿��¼ÄÃÁ�å�e<�o�Ä¿·
êmK��KmeÉ�|dR�éíú�mgGíÚ�ç°IÎ�CK��^Q�Ø|S��TÙí��¼ÄÀÂ�ê�ëmå<mgTÐ�p^�=Ðí�º�Êm[`TÐ�ém6�9�mfR�`=í�º

Xm]h�ðmgdgc^=�ðmNÎ oQmå�üm<�Ð{åv�º�oåK�e�X�owØmHÚÎí�ow�<|=�rXÐ|<��Qí�o^Xm!Ð���@�ém`IúÐ�ßmwÚ��X�Ìz�w��gRØ
�o�c\TÐ�owmKÚ�â���X�q��T�ogTíØ�ÓÐ|/jX�zaK�M<�v�BÐí�MR�`�BÐ��

Ð{å4�ogåGÐÚØ�oåac@�og<|^TÐ�éízTÐ�o^Xm?�ÓzaK�ëÌ�{eX�M<�v�BÐí�MR�`�Bm<�ê5�vøÐ�Ìz<�-|^TÐ��I�TÐ�9í
�êmK�ß|_TÐ¼ÄÁÄêmåK�{åeX�M<�v�BÐí�MR�`�dcT�mX5�vÐ�pTíÌ���TÐ�og<|^TÐ�éízTÐ��ýÐíÌ��X�VX�phmSí�º�ê��

¼ÄÀ¿ê�o�GjX�ÓiYhÌ�qg@�z<pw�bTÐ�9í�º��f�wmK|TÌêmåK�{åeX�oå�c\TÐ�Êøjv�owmK|<�ê5�vøÐ¼ÄÂ¾må4í�º
�ÜmågR�oåS|@�p\åYh�ëØÚúÐ�9í�º�ogå�`eTÐ�oåg@meTÐ��åX��f�wmåKÚí�MR�`�Bmå<�ê5�åvøÐ�ém6�9�o��Ðí�Ø�f?

M<�v�BÐ��K��YbcT�Óøím7�owØ�^�TÐ�og<|^TÐ�obcdBÐ�9�Ó|fJí�º�MR�`�BÐ�o�c\TÐ��g�Y=í�ëmS��f�wmKÚí
ËêmK�mv|A¼ÄÄÁR�`�BÐ�o�c\TÐ�zª��cQ��dgTÐ�9�mXÌ�º�ê�<�v�BÐí�ë��fQmåY�Sø�ÊÐ�åG�ogQmbTÐ�owmK|TÐí�owme^TÐ�ë

�)�oÉm#Ð�Ó°bYBÐ�CK�æ|^�cT�íÌ���º ¨m�gYTÐ½»»½�¼±Á�
R�`�BÐ�o�c\TÐ���dwí�BÐ Óm^d��dcT�ogeI�TÐ�ÓÐí|�TÐ��vÌ�ê�gTÐ�ë�mvzåwz�=�êzåKí�mvÚ5��åGÐ��å_�ew�º�o`c��

�ë�åf?Ð�w��w{åTÐ�íÌ�MRmå^BÐ�oå�c\TÐ��?m@��K��a=�ø�owmK|cT�MR�`�BÐ�o�c\TÐ�o?m�Q�º�owmK|TÐ�êÐz^hÐí�ém©üm<
�zå@�CåK��d��dcTí��4�ÒmGiX�z^w��*mRmI�WRÌ�ã�c�T��*zKm�X�9�çm`AüÐ�ëmQ��T{Tí�º��c^�TÐ�9�Óm<�^É

BÐ�ëÎ��<�º�ÊÐ�G��wåO^TÐí�z@Ð�TÐ�ë|aTÐ�9��g^w�ëÌ��ebdw�ø��ýme<Ì��X�M<�v�BÐí�MR�`�Bm<���0�ø�ï{TÐ��d��
��ýme<Ì���a��Xí��c�a��X�CK�meþd\X�Ð|a��X�meXÌ�

º M<�åv�BÐí�MR�`�Bmå<�Ò¢m^BÐ�ogdgc^�TÐ��]eTÐ�ê5�vø�ÓÐ�jBÐ��vÌ�z@Ì�ogK5�?øÐí�og�`eTÐ�owmK|TÐ�z^=í
ëø�º oågca^TÐí�ogZ�YTÐ��ýmZ#Ð��X�oK�d�d<�MwØm^TÐ�o�c\TÐ��X�ìDP��K�}gd�w�Ñ�v�BÐí�ç�`�BÐ�nTm\TÐ

�CåK���cåG��bY<�|>jw��TÙ�ëmQ�º�mf�@mÉ�îzT�ç�`�TÐ�Úza=�øí�º�mf�^g�I�oGÚzBÐ��f`�=�3�ÐÙÎ��ýmZ#Ð�ì{ví
ªï{TÐ�|XúÐ�º��wzT�ÓÐ{TÐ�ê�f`X�CKí�º���gZ�H�CKí�º�ç�`�BÐ�º ogGÚzBÐ�oþg�TÐ���h�ÒzwzH�ogGm�@�|f]w��c^

�o�g�É�oaw|\<��=mhmbXÎí��=ÐÚzR�é°_�GÐ�CK�ÚØmR�DP�º�m\�7�º�macR�x�Zwí�� ��ç�c@Û�º¼ÄÄÃ��¾½�
mbGm<�Øz@�zRí%DVND���¼ÄÃÄ��ýmåZ#Ð�ì{åv�Må<��åXí�º�M<�åv�BÐí�MR�å`�BÐ��ýmåZA��å^<
�BÐí�º�ÒzýÐ}TÐ�ogGm�"Ð�º ogT°a�åGøÐí�º�oåTÐz^TÐí�º�çzåZTÐ�oådga<�î�åaTÐ�Ümå�@üÐí�º�ogTm^TÐ�og^QÐzTÐí�º�ogTm

�º�ÒØmågaTÐí�º�ÓÐ{åTÐ�|wzåa=í�º��ÐÚzåTÐ�Ûmå�høÐí�º�â°\�åGøÐ�n@í�º�âÐz<üÐí�º�Ø|�BÐ�Db`�TÐí�º�ogTíj�BÐí
�bY=��ýmZA�ì{ví�º�ëÐ|RúÐ�M<�og�^YTÐí�º�;m^`høÐ�ëÐ}=øÐí�º�ÒÚØm�BÐí�9�åTÙ�ëmåS�ÊÐ�åG�ç�å`�BÐ�ëmågS
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��bT�mgK5�?Ð��À»»�{gdc=Ð çm`hÎ�o��h��X�zw}w�m,�nTmI�x�å`T��måGúÐ�æzå4Ð��X�ßÚm^�w�mX��ví�oGÚzB
�¨m�TÐ�n��TÐí�º�x<|Tm<���d�BÐ�oGÚzBÐ��oåg<FTÐ�ÒÚÐÛí��åX�oå^<m�BÐí��g?��TÐí�æÐ�üÐ��ahí�ém©üÐ�NÎ��?|w

�ÜÚÐzBÐ�ì{4�o]Qm�Bm<��gc^�TÐí�og<FTÐ�ÒÚÐØk<�oc�,�qTm�TÐ�n��TÐ�mXÌ��ÚÐzåBÐ��Små oåÉm#Ð�ÜÚÐzBÐ�ëÌ��v�Ü
DP�º�owmK|TÐ�ì{v�9�ogX�b"Ð�Ìog�wÚz�TÐ�ÚØÐ�bTÐí�ÓÐE#Ð��X�D�bTÐ�mfgQ�ogX�b"Ð�ÜÚÐzBÐ�ë�måf¶Úm=��b�<

�~wÚz�TÐ�9�ÒiåYeTÐ�oå>Ðz@��b�<�oÉm#Ð�oGÚzBÐ�9�|Q��w�3�mX��ví�owmK|TÐ��wza=�9�Ò�m�X�DP�oaw|\<��f�=
��dgTÐ�9�mfQí|Jí� �
�oå�c\cT�oågK5�?øÐ�oåwmK|TÐ��åahí�ogå�`eTÐ�oåwmK|TÐ�êÐzå^hÐ�xå[�w�oGÐÚzTÐ�ì{v�rým�h�9�|]eTÐ�é°A��X

�.úm<�q@m�TÐ� �w��T{Tí�ow�hm�TÐ�ÑÎ�oewzX�ÜÚÐzX�9�MR�`�BÐ�
¼±ê5�åvøÐ�Þ�åZ�<�oå²¢í�o�å�Ðí�xýÐ�åTí�ÓÐÚÐ|åRí�Óm^wåO=�ÚÐzÉÎ��gc^�TÐí�og<FTÐ�ÒÚÐÛí��e��=�ëÌ

mK|Tm<�ê5�vøÐ�CK�o@Ð¢��e=�ø�ogTm"Ð�xýÐ�cTÐ�ëú�º�MR�`�BÐ�DPí�MR�`�BÐ�o�c\cT�ogK5�?øÐí�og�`eTÐ�ow
�MR�`�BÐ�DP�øí�MR�`�BÐ�o�c\cT��efBÐí��ÚzBÐ�¡`eTÐ�ØmHÚüm<�

½�ÒÚÐÛ�åTÐ�ëÐ�wØ�9��ÚzBÐ�¡`eTÐ�ØmHÚ³T�oXmK�ÒÚÐØÎ��gc^�TÐí�og<FTÐ�ÒÚÐÛí� Ye=�ëÌ�ÓÐÚÐØÎ�9�âí|åQ�måf^��w
�oå�c\cT�oågK5�?øÐ�oåwmK|TÐí��efBÐí�¡`eTÐ�ØmHÚüÐ�ogcd^<���*�owÚ�fd!Ð�Óm]Qm7��g+�9��gc^�TÐí�og<FTÐ
�xýÐ�åcTÐí�MhÐ�aTÐí�Óm^wO�TÐ�{g`e�T�Ò|d��X�o^<m�X��X�º�owÚ�fd!Ð�ÜÚÐzX��S�9�MR�`�BÐ�DPí�MR�`�BÐ

[=�qg�<�ÒÚÐÛ�TÐ��K�ÒÚØmZTÐ� o`c��BÐ�ogGÐÚzTÐ��@Ð|BÐ�9�o�c\cT�ØmHÚüÐ�ogcdK�Öm�h��d�
¾±�åX�oåGÚzX��åS�9��åRúÐ�CåK�¡`h�zH|X��gJ��T�mf�ghÐ}gX��X�ÐÊ}?��gc^�TÐí�og<FTÐ�ÒÚÐÛí��Z ëÌ

�íÌ�¡`eTÐ�ØmHÚüÐ�9�Ü�wÚ�Tmb�TÐ�ÓÐØmfH�ë�cd²��,�owÚ�fd!Ð�ÜÚÐzXTÐêmågacT�~`eTÐ��cK�9�~hm�gc
d<��åK��fagå^=�zåR���TÐ�Ó°bYBÐ��@�CK�MR�`�BÐ�DPí�MR�`�BÐ�o�c\TÐ�ÒzKm�B��|BÐ�¡`eTÐ�zH|BÐ�êmf

ÚØ�íÌ��fR�`=�9�ÚÐ|d�GøÐÚíØ�o^?Ð|X�NÎ�oQm�üm<�º��f�GÐ��åc� êmåfd<�ê�aw�ï{TÐ��K5�?øÐ��ýmZAú
^TÐ�MgK5�?øÐ�MgýmZAúÐ�ÓmZZ 9 |]eTÐí�º�zH|BÐ�êmfX��K�ì{åv�ë�c_åYw��få[^<�ëú��mågTm@�McXm

�m4��McvjX�Ð�h�bw�ëÌ�ëíØ�o`gJ�TÐ��
¿±�gc^�TÐí�og<FTÐ�ÒÚÐÛí�z^=�ëÌ�ogedgTÐ�Óm^Xm!m<�og<FTÐ�ÓmgcS�9�¡`eTÐ�ØmHÚüÐ���R�Ò{=mGi<�ohm^�Gøm<�
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�ogGÐÚzTÐ�é�Z`TÐ�oþ`TÐ�ì{)�oÉmA�ÜÚÐzX�íÌ�é�ZQ�Ø�?í�êzK��X�oÉmA�zå^<�ë�dc^BÐ��bd�w�qg�<
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� ëØÚúÐ�ë5K�

½�;zKº�ë5gcGí�º�z1Ð�é5S�ºz1Ì�� ��ëíz<��úÐ o��bX�º��d��BÐí�oGÚzBÐ�Ò|vmaTÐ�º��owVBÐ��c�h�
¾±�1|TÐ�z�K����Q��º�ëÐí|?�� �¼ÄÄÃ��à º âÐz<üÐí�ç�`�TÐí�o�v�BÐ¼�^Xm!Ð�Ñm�bTÐ�ÚÐØ��º�
¿±���Q�º�ëÐí|?�z�KÐ�1|T� � �½»»»��Óm?m@Ðº�*°bYXí��MR�`�BÐí�M<�v�BÐ���c\T�¨m�TÐ�-|^TÐ��dc^TÐ�|/jBÐ

º MR�`�BÐí�M<�v�BÐ�owmK|T¾¼éíÌ��wO=��|<��SÌ��½¨m>��wO=��EdQ�h��ëØÚúÐ�ë5K�
À�zgd"Ð�z�K�ïVX� º� ÒÚ�e@� � �½»»»��wmK|T� Øm^<úÐ� Øz^�X�ÕÙ�dh��dc^TÐ� |/jBÐ� º�MR�`�BÐí�M<�v�BÐ�Ñ°\TÐ� o

�º�MR�`�BÐí�M<�v�BÐ�owmK|T�¨m�TÐ�-|^TÐ¾¼éíÌ��wO=��|<��SÌ��½¨m>��wO=��EdQ�h��ëØÚúÐ�ë5K�
Á�ëm^YX�éøØ�ºD[#Ð��½»»»���dc^TÐ�|/jBÐ�º��pw�bTÐ��Tíz<�Maým`TÐ�Ñ°\TÐ�owmK|T��¶Úm�TÐ�Ú�\�TÐ�¨m�TÐ�-|^TÐ

�º�MR�`�BÐí�M<�v�BÐ�owmK|T¼¾éíÌ��wO=�|<��SÌ��½O=¨m>��w�EdQ�h��ëØÚúÐ�ë5K�
Â��G�w�|XmK�º�ng\#Ð� �½»»»��mK|T��@FaX�og�g=ÐFGÎTm@�oGÐÚØ�º�âÐz<üÐí�o�v�BÐ�owoGÚzXoow�hm�TÐ�M<�v�BÐ

Ð -|^TÐ��dc^TÐ�|/jBÐ�º�ì}_<�og?Ù�deTÐ�º MR�`�BÐí�Mgv�BÐ�owmK|T�¨m�T¾¼éíÌ��wO=��|<��SÌ��º½¨m>��wO=��
EdQ�h��ëØÚúÐ�ë5K�

Ã±Ð DA�zd7�zgG�º�� �¼ÄÄ»��g�`h�Ô��<ow�<|=íoÓíD<�º�og<|^TÐ��o[feTÐ�ÚÐØ�º�
Ä�ëm[XÚ�zg�TÐ�º�� ��ywÚm=�ëíz<� �oT�`\TÐí�Ò�úÐ�owmKÚ�9��AzX��eTÐ��g�\�TÐí� �ow|]��º qwz"Ð��^Xm!Ð�n�bBÐ

�owÚzebGüÐ�
¼»�mfX�º�ç�c@Û���¼ÄÄÂ�¼ÄÄÃ���YXØ��^Xm?�ÓÐÚ�YeX�º�MR�`�dcT�oÉm#Ð�og<FTÐ�
¼¼±mfX�º�ç�c@Û�� �½»»¼��º �ghÐzgX�oGÐÚØ�º��*m?m@í��*°bYX�º��f^QÐíØ��YXØ��^Xm?�9�mgGÐÚØ�MR�`�BÐ�oGÐÚØ

XØ��^Xm?��c6� éíúÐ�Øz^TÐ�ºOK��<m�TÐ�zc�BÐ�º�ow�<FTÐ�ê�c^cT��Y�
¼½�ê°�TÐ�z�K�zXm@�º�ëÐ|vÛ�� �¼ÄÄÃ��à º¡`eTÐ�ØmHÚüÐí��g?��TÐ¾Ò|vmaTÐ�º���n�bTÐ�3mK�º� �
¼¾�CK º�z^G�� �¼ÄÄÃ��aX MR�`�BÐ���c\TÌ�CK�¨ÐzgX�q�<�º�LgZ��TÌ�ç�`�TÐí�¡`eTÐ��XúÐ�Ómw���X�D_<��hÚm

�zc�BÐ�ºow�<FTÐí�oghm�hüÐ�ê�c^TÐí�ÑÐØ�T��YXØ��^Xm?��c6�º��YXØ��^Xm?�9�MR�`�BÐ¼¿qTm�TÐ�Øz^TÐ�º�
¼¿�zd7�ÊmeG�º�ë5gcG�� �¼ÄÄ¾��é�XiBÐí��RÐ�TÐ�M<��ow�hm�TÐ�oGÚzBm<�MR�`�BÐ�Ñ°\TÐ�owmKÚ���gK°\�GÐ�oGÐÚØ�º

Ð oþg4Ð�º�¡`eTÐ��cK��c6Ed�wØ�ºëíO^TÐí��Xm�TÐ�Øz^TÐ�ºÑm�bcT�oXm^TÐ��ÒVB�
¼À�CK zd7�æ��ìm�h�º�¨m�gYTÐ�� �½»»½���mGúÐ��gc^�TÐ��X�ÜØm�TÐ��ZTÐ�9�M<�v�BÐ�îzT��QÐ��TÐ�Ó°bYX

�Êm^eÉ��^Xm?�º�og<FTÐ��ogcS�º�D��?mX�oTmGÚº�odÉm^TÐ��hmXÌ�9�
¼Á�Ø�d7�|vmX�º�|dK�� �¼ÄÄÄ��à º �ÚzBÐ�¡`eTÐ�ØmHÚüÐ½Ómwø�TÐ�º�og�`eTÐ�ÓmGÐÚzcT�ëm�Y�gX�ogdwØmSÌ�º
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ogbw|XúÐ�Òz��BÐ�
¼Â�oX°G�zd7�º�ïÚm�P�� ��ywÚm=�ëíz<���^Xm!Ð�n�bBÐ�º�ogGÚzBÐ�ogK5�?øÐ�oXz#Ð�ºowÚzebGüÐ�ºqwz"ÐVX º�
¼Ã�z1Ð�Óøm+� º� �geP� � �¼ÄÃÃ���X Øz^T� oGÐÚØ��gZ��TÐ�î���X�ßm`�hm<� o\�=|BÐ� ogþg�TÐí� og�`eTÐ�ÓÐD_�BÐ

�ºÜØm�TÐ�Øz^TÐ�ºÑm�bcT��Xm^TÌ�owVBÐ�oþg4Ð�ºÒ|vmaTÐ�º~`eTÐ��cK��c6�º�mgcaK�MR�`�BÐ�Ñ°\TÐ��^<�îzT��ÐÚzTÐ
�gh�w�

¼Ä±zd7�ëm[XÚ�º�9Ð{aTÐ�� �¼ÄÄÄ��c<Ð|I�º�ØÐí|T�ÐÚÐØ�º�¡`eTÐ�ØmHÚüÐí��g?��TÐ�mg�gT��~�
½»��MXÌ�nc\BÐ�z�K�º��\w|aTÐ�� �¼ÄÃÄ��og�`eTÐ�ÓmXz#�ÐÚíØí�ogGÚzBÐí�ow�úÐ�oþg�TÐ�9��*°bYX�mgcaK�ë�R�`�BÐ

o^Gm�TÐ��e�TÌ�º�ëíO^TÐí��Xm�TÐ�Øz^TÐ��º�-|^TÐ�rgc#Ð�oTmGÚ��c6�º��f�wmKÚ�9�
½¼±|`�X�z^Gº�ng^aTÐ�� �¼ÄÃÁ�� �K5�?øÐ�oXz#Ð�owØ�^�TÐ�og<|^TÐ�obcdBÐ�º�ßmw|TÐ�º�OecT�yw|B�ÐÚÐØ�º�ogGÚzBÐ�og�
½½±og<|^TÐ�o_cTÐ�9�z�eBÐ�� �¼ÄÃÃ��ÓíD<�º�çíOT�ÐÚÐØ�
½¾��ogGÚzBÐ�o�ý°TÐ�� �¼ÄÄÂ���RÚ�ïÚÐÛí�ÚÐ|R��º��gc^�TÐí�og<FTÐ�ÒÚÐÛí�ogedgTÐ�owÚ�fd!Ð��¼À»� ��e�T¼ÄÄÂ�ëiY<

°Tm<��d^TÐ�ogGÚzBÐ�o�ý�
���±�-LQ�(XQ�\RR�DQG�0RRQ��6LGQH\�0��*LIWHG�FKLOG�TXDUWHUO\��ZLQWHU�������9RO������OVVXH����S����������S���FKDUWV���������������������������������������������������������������������������±�3HWHUVRQ��MHDQ�VXHG���3URIHVVLRQDO�6FKRRO�&RXQVHOLQJ���2FW����������9RO���� ���,VVXHO���S����±�����S������������������������������������������������������������������������������������
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��^TÐ�éízTÐ�oQmbT��K5�?øÐí�ïØmZ�RøÐ�ÚízTÐ�og©Ì�ëÎ�o@må�TÐ�CK�ogX°GüÐ�è�e�cT�ogX°GüÐí�og<|
�ogde�TÐ��ga 9 o©m�BÐ��?Ì��X�ogQVBÐ�owØmZ�RøÐ�é°åA��åX�qå��TÐ�Ð{åv�oåg©Ì�.i=�oghm�hüÐí�ogK5�?øÐí

�ì{åv��ådK�Ömå�eT�ogc�a�å�BÐ�Ómwzå��TÐí�og@mh��X�è�e�TÐ�ì{v��dK��g^=���TÐ�Ómwz��TÐ��vÌ�zwz 9 �^d�TÐ
�X�è�e�TÐ�Ð ì{4��ed�h���TÐí�ï|AÌ�og@mhk< |d��BÐ�Ú�\�TÐí�Öm�eTÐ�o<|��T;m^=��hÙ�

���X� z í ogX°GüÐ� è�e�TÐ� �dK� �QÐ|=í� paQÐÚ� ��TÐ� Óm�a^TÐ� �vÌ� zwz NÎ� q��TÐ� Ð{v� æz0
�TÐ�mfQÐzvÌ��ga 9 è�e�TÐ�ì{4�ïØmw|TÐ�ÚízTÐ�ÚmfJÎ��T{Sí�mf^G�=í�m*øm6��Xí�mf�\YhÌ� owÚ5��GøÐí�ow�de

�ogýÐ|?üÐ� Êm\AúÐ��^�T� o�GmeBÐ� é�c"Ð��^<�NÎ� ÒÚmHüÐ� Ø�h�q��TÐ� Ð{v� é°A��Xí� ogQma�TÐí� ogK5�?øÐí
�og<|^TÐ� éízTm<� ðÊÐ�G� Óz?í� 5ewÌ� ogX°GüÐ� è�e�TÐ� oXmK� 9� ogQVBÐ� o\Yh±T� ogcd^TÐ� oGÚ5BÐ� �K� o meTÐ

�ogX°GüÐíÌî|AúÐ�éízTÐ�í�
��Ð|^�GøÐ�rfeBÐ�CK�q��TÐ�ê�awÐzåwz í ogå�mBÐ�ÒFå`TÐ�é°åA�ogX°GüÐ�è�e�TÐ�ÒD�B��`É�T

�Ú5��åGøÐ��ågJ�=�9��åG��TÐ�ÓmåghmbXÎ��åa �å�TÐ�Óøm�BÐ�CK�zgTÐ���íí�xg�Z�TÐ�ngTmGÌí��c#Ð�ëmbX
úÐ�Óm�PÚ��ga ííMd]eXí��w|d���Xí�M©m�X��X��Òzg`��BÐ�æÐ|I�ÓmgýmZ@üÐ�CK�Ø5�Køm<��TÙí�º�mvDP

��bXÌ�mX�Ómvm øÐ�ì{v�M<�5gQ�ohÛÐ�BÐí�mfcdK�Ómvm Ð �K�Ò|Q��BÐ�
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�m*mwØmZ�RÐ�ogde=�CK��d^wí��ºïD[#Ð¼ÄÄÄÞ º¼Â��
½�Ø î|wí��æzf�å�=í��X°åGÎ�ÚmåIÎ�9��åd^=�oågTmX�ÒiYeX��v��X°GüÐ��e�TÐ�ëÌ�o=m�H��gK5GÎ��R�H

odgcG�owØmZ�RÐ�ÒÚÐØÎ��J�9�ð°^Qí�øm@�émBÐ�ÒÚÐØk<�x<|TÐ��ga�ºo=m�H¼ÄÂÂÞ ºÀÀ��
¾�5å<�ogX°GüÐ�o^wOTÐ�çm\h�9�mf`gJ�=í�éÐÐ�XúÐ��gd��T�ogQVX�o�GjX�ohi<�º�X°GüÐ�æVBÐ�æ|^w

åGüÐ�Úmå�BÐ�9�émåBÐ���íí��wÛ��TÐ�oTÐzK��ga í �X°GüÐ��Qmb�TÐ��d�6�Ême<�êz¶��X°�è�åe�TÐ�oåc6
�Øz^TÐ�ºogX°GüÐÀº¼ÄÂÄÞ º¾Ä��

¿�æzf��=� ogTmX� Ò}f?Ì�æzf��=� ogTmX� Ò}f?Ì� m¹�b<� ogX°GüÐ� è�e�TÐ�æ|^gQ� Úm�eTÐ� z1Ì� Ú��SzTÐ� mXÌ
�ogX°GüÐ��ýÐOTÐ� m)�ÓÊm?���TÐ�ogR°AúÐ��gaTÐ��b<�ê}�c=í�ogX°GüÐ�o^wOTÐ�ÚmIÎ�9��d^=í�ogde�TÐ

xg�Z=�NÎ��^�=í�5< ê�a=�m¹Ì�qg@��X�ºogTmX�ogK5�?Î�ow�de=�Ò}f?Ì��ví��d��BÐ�9�émBÐ�ÜÌÚ�o`gJí
�zHÚi<�m4Ð�XÌ��gJ��<�ê�a=í�ºogde�TÐ��ga æzf��=í�Ó°Xm^BÐ�D�g=�9��ýmJí��X�æÚmZBÐ��<�ê�a=

dK�9�zZa=�m¹Ð�qg@��X�ogK5�?Ðí�ºÊ ��S���Rí�ðøíÌ��d��dcT��`eTÐ��a 5<����TÐ�NÐ�mf�GÚm,í�mfc
�CKí��fgcK�Ø�^w�5<��4Ð�XÌ�ogde=�9��f�hím^Xí�ÚmAØøÐ�CK��f�wÚz=í�çm`høÐ�zgH|=�CK�ØÐ|QøÐ�nwÚz=
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êmK�ogX°GüÐ�è�e�TÐ�Ò|bQ��g�\�T�âíOTÐ�9¼ÄÁÁêmK�9í�oghÐØ��TÐ�ëmXÚØ�êÌ�o^Xm�<�ØmZ�RøÐ���R�9�º�

¼ÄÂÂ�g��=��=�º��¨ÐØ��TÐ��X°GüÐ��ZgQ��e<��ú ÒØíz7�oXmK�o©m�X�oSOS�ºëÐØ�å�TÐ�9�Ò|X�éí
mvDPí�ogX°GüÐí�og<|^TÐ�éízTÐ�ncPÌ�9�oa@°TÐ�ÓÐ�e�TÐ�9�ÒzwzK�ogX°GÎ�è�e<�~gGi=��TÙ�°=�

Ñ�êmK�ÓÌz<� zaQ� ogX°GüÐ�è�e�TÐ� ÊmYhÎ� ém6�9� owVBÐ� o<|��TÐ� .i=í¼ÄÁ¾�oewzX�9� º�|dP�pgX�
ogQVBÐ� Òzým`Tm<��Xm^�=�ø� ogc7�ÚmAØÐ�Óm�GjX��bH� Ò{��X� ogcfRzTÐ� o]Qm�d<±ðÊm\K�í� � � ðÐ{AÌ�

êmK�phmS�ogaga@�o<| éíÌí�ºma@ø�ogX°GüÐ�è�e�TÐ�~gGi�T�ÒÐ�h�phmS¼ÄÂÂÊmYhÎ��=�mXzeK�º���e<
ïVBÐ� �X°GüÐ� �ZgQ� �KÐí� ÓÐÛmg�XÐ� xeX� ï{TÐ�ë�hmaTÐ� ç�Q� ��^�í� � ÓmhmZ@í� ç�a@í� ÓÐÊm`

��X°GüÐ�æVBÐ���X�ÒzwzK�ogX°GÎ�æÚmZX�~gGi=��TÙ�°=��X}TÐ��X�ocw�I�o�a"�VX�9�Êm[aTÐí
�êmK�ogde�TÐí�Ú5��G³T���;ízTÐ¼ÄÃ»�ogX°GüÐí�og<|^TÐ�éízTÐ��]^X�9�ì{v�meXmwÐ�9�ÓO�hÐí�mvDPí�º

mbw|XÌí�m<íÚíÌ�9í�
Õ±�=êmK�9�owØ�^�TÐ�og<|^TÐ�obcdBÐ�9�ogX°GüÐ�è�e�TÐ�ÊmYhÎ¼ÄÂÀ�Ìz<�qg@�º��oågde�cT��X°GüÐ��e�TÐ��

oQm�Î�º�ogX°GÎ�ogQVX��o�GjX�éíiS��T5KÌÎw�/�9�mf�<| N�ogX°åGüÐ��åZgQ��è�åe<�oK�d6�ÊmYhÎ
Ðí�ÓÚ�\=���TÐí�VXí�ëÐØ��TÐ��X��S�9�mfgTÐ�ÒÚmHüÐ�p/���TÐ�êmåK��w|å��TÐ��dåY�T�Ózå�X¼ÄÃ½º

�X°GüÐ��ZgQ���e<í��ew|��TÐ��X°GüÐ��ZgQ��e<�ÊmYhÎ���=�qg@�~Xmåf�TÐ��êmåK�Øízå�BÐ¼ÄÃ¼�
ogTmBÐ��ZgQ�o�GjXí��mgS|=��ogX°GüÐ��ZgQ�è�e<í��mgaw|QÎ�Ñ|P��ÊmYhÎ�Ómeg^��TÐ�oc@|X�ÓzfHí

mbw|XÌí�m<íÚíÌ�9�ÒzwzK�ogX°GÎ�è�e<�
DYhí��ví�og�gýÚ�Óøm6�o�2�9�ogcw�d�TÐ�mf�ImYh�}gS|=�éím o�ImR�ogX°GüÐ�è�e�TÐ�ëÌ�NÎ�mev��

¼�º��gKØ�B�zým^TÐ�o�<Ð|BÐ�ém6�9�ogX°GüÐ�è�e�TÐ�àmYh��a²í�g©m�Xí�ëóÐ 9�oT�gå�TÐ�DQ�å=í
�Öm<ÚÌ�o>°>��K�zw}w�mX�CK�o�<Ð|Bm<��w�d�TÐ�nhm?�Û�²í�z@Ðí�ogX°GüÐ�è�e�cT�Lw�d�TÐ�àmYeTÐ�

½���hz�X�o��h�àmYeTÐ�Ð{v���dwíîz^�=�ø�qg@�o�<Ð|Bm<�ohÚmaX�og�éÐ�å@úÐ���@Ì�9�mf���h¾·
9 ÒEå#Ð�ïíÙ��w|d��å�BÐ��X�ocvjXí�oZZ��X�oþQ�NÐ�Õm�²�àmYeTÐ��Ð{ví�ºogcw�d�TÐ�o\YhúÐ�;m+Î��X

Ðz^�GøÐí��wÚmYBÐ�Êma�hÐ|Im�BÐ��d��T�Ø�
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ÒÚÐØüÐí�o�RÐ|Bm<�oac^�BÐ�àíOTÐ���í�

¿�º��CK �w�d�TÐ�o��e<��c^�w�5gQ�o�<Ð|BÐ�z^<�oghm�TÐ�o�=|Bm<�àmYeTÐ�Ð{v�.iwí
�;Ð�å�<�Úza=�o��h�CK�Û�²�qg@�º5feg<��GmYTÐ�ç|`TÐ��X��P|TÐ¼»·;må+Î��åX�è�åe�TÐ�9��åw�d�TÐ�
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{v��w��=í�zwz 9�e�TÐ�ÚíØ�CK�D�S�z@�NÐì�w|d���dcT��wÚmYBÐ�

À�º��Ð�G�oe�"Ð�ßí|aTÐ��wza�<��TÙ���wí�ØÚÐ�åBÐ��X�Ê
�oeå�"Ð�ßí|åaTÐ��wØmeåÉ�9��oe�"Ð�ßí|aTÐ�ßÐ|Pü�oKØ�BÐ�éÐ�XúÐ��X�íÌ�ogX°GüÐ�è�e�cT�oÉm#Ð
��åZA�ðmå[wÌ��dåYw�àmåYeTÐ�Ð{åv�ëmåQ��T{åSí�Ömå<ÚÐ�íÌ�zåýÐ�Q�oåwÌ�ëíØ�oågK5�?Î�ßÐ|Pú��TÙ���wí

eTÐ�Ð{4�ogcw�d�TÐ�oZ"Ð�ëÌ�øÎ�è�e�TÐ�ì{v��w|I��K�mhm6�Óømg�dbTÐ�z^�=�3�àmY¼·;må+Î��åX�o\åYhúÐ�
è�e�TÐ�Ò{4�ogcw�d�TÐ��

ò@P¸@O8+�ÏË¼Úkß?�·ÉÁH¸?�¯?dÄA�Mg�gýÚ�Md�R�NÐ�ogX°GüÐ�è�e�TÐ�mfgTÐ��c\�=���TÐ�æÐzvúÐ��g�a=��bdw
9 o©m�BÐ�5fghm>í�ºz@Ðí�ëóÐ 9�M©m�BÐí��w|d���BÐ��X��bT�oT�a^X�Öm<ÚÌ��ga��<��c^�w�m©øíÌ�ogde�TÐ��ga

owØmZ�RøÐogK5�?øÐí�ÚzR�éím m¹kQ�ogQVBÐ�o@m�TÐ�CK�ogX°GüÐ�è�e�TÐ�o>Ðz"� ðÐ|]hí�oTízTÐ�Øíz@��d�
ëmbXüÐ�9 �^d�TÐ�è�e�TÐ� ì{v�CK���²��RÐ�TÐ� Ð{v�ëkQ�;m�Tm<í�ºowÚ5��GøÐ� m*mgcdK�9�ÒD�bTÐ� Ò|Im�BÐ�ne

Ú5��GüÐ� �wÚmYBÐ� Úmg�AÐ� 9 o©m�BÐí� oT�a^BÐí� oKíOBÐ� og�<|TÐ� �a²� 5<� owÎÔÐz@�ogde�TÐ�owØmZ�RøÐ
f^�í��bdw� ogX°GüÐ�è�e�TÐ�æÐzvÌ�ëÌ�ë��@m<�z?í�qg@�o<�c\BÐ� ogK5�?üÐí�ogTm�TÐ� og�gý|TÐ�nhÐ�!Ð�9� m

�º ïD[#Ð¼ÄÄÄ�Þ Þº½Ä±À»��
¼�ï�de�TÐ�æz4Ð��oågde�TÐ��ga 9 o©m�BÐ�ïÌøÐowØmåZ�Rå= NÐ�ïØjåw�5å<�ogKåOTÐ�Dwmå^BÐ�ÚmåIÎ�9�DQ

ÓmKm\aTÐ��c��B�ëÛÐ��BÐ��deTÐ��ga í Óm^d��dcT�ogGmGúÐ�Óm?mg�@üÐ�owØmåZ�RøÐ��ImåeBÐ�oåQmbTí
Ême��GÐ�ëíz<�
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¾��K5�?øÐ�æz4Ð��Må<�oåhÛÐ�BÐ��åga CåK�måvØÚÐ�B�måf`gJ�=�zeK�ogX°GüÐ�è�e�TÐ��d^=�meví�oåg�<|TÐ
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¿�æz4Ð��Km�HüÐí��ýma=ÚøÐ��d< Êma=ÚüÐ�CK�ogX°GüÐ�è�e�TÐ��d^=�ëÌ�ïÌ�ogQåVBÐ�ÓmXz#Ð�ï���
°d^T� |TÐ��a qg�<"Ð �*m?mg�@Ð��X��`�w�5<í�mX�Ê��å4��då[=�;må�Tm<í�ºoågewzTÐ��*Ðza�^Xí�ogaga

�pR�TÐ�ÓÐÙ�9�ï�e^BÐí�ïØmBÐ�âm�HüÐ�
À�ågcw�d�TÐí�owÚ5��åGüÐ�ngTmGúÐí�ÓÐíØúÐ�êÐz��GÐ�CK�q"Ðí��ogX°GüÐ�ogQVBÐ�oQ|^BÐí�oQma�TÐ�Oh�o

ogX°GüÐ�owØmZ�RøÐ=ÐÙ�pR�TÐ�:í��åX��åTÙ����åwí��å<�påa"���TÐ�nýÐ�YTÐ��X�Ó�°Xm^BÐ�×meX�ogae=
� 9åVBÐ��å`cT��gåc^�TÐí��nwÚzå�TÐ���åG�DQ�å=í�oågX°KüÐ�ÓÐåOeTÐí�Ó°å�BÐí�n�bTÐ�ÚÐzÉÎ�é°A

oQmS��X°GøÐ��
Á�üÐí�og<|^TÐ�éízTÐ�M<�ïØmZ�RøÐ��Xmb�TÐ��ga�åX�ogX°åG�owÚ5��åGøÐ��wÚmåYBÐ�oåXmRÎ��g�åY=�é°åA

�Ø�^=��ÓmKíOX�9�ogX°GüÐí�og<|^TÐ�éízcT�ogTmBÐ�ØÚÐ�dcT���XúÐ�é°_�GøÐ��a ��TÐ�oSFYBÐ�ow�de�TÐ
�ïØmåZ�RÎ��åXmb=�ÔÐzå@Î�9�ðÐÚíØ�ÜÚm/�ëÐ�m4��bdw�ogX°GüÐ�è�e�TÐ�ëmQ��T{<í�mf^g+�mfgcK�Òzým`Tm<

^TÐ�éízTÐ�M<�ém^Qøm^Q�mfg?�=�mfgQ�ïØmZ�RøÐ��^`TÐ�ï�R�og?�=í�ogX°GøÐí�og<|�
Â�é°åA��åX�ogX°åGüÐí�oåg<|^TÐ�éízåTm<�ïØmåZ�RüÐ��^`TÐ�ï�R��w| 9 �X°GüÐ�9VBÐ�Ûmf!Ð�ÚíØ

�ÓmGmgG�LK���GÐ�TÐ�mvD>i=í�m4mZ=Ðí�mfcKm`=�9�ow�g"Ð�ÒzwzH�ogQVX��ýmGíí�ogTmX�ÓÐíØÐ�ÔÐz��GÐ
gJ��TÐ�oågcKmQ�ÒØmwÛí�og?�=í��w| mf�\GÐ�<��bdw���TÐí��m�BÐ�ïÚ5��GüÐí�¨5�ýøÐ�mfgaY<�9VBÐ��

�d��BÐ�9�Ò|QÐ��BÐ��Õm�hüÐ��XÐ�K�og?m�hÎí�
���Ì øÎ�ºogX°GüÐ�è�e�TÐ�ÒiYh�CK�m)�Üi<�ø�ÒFQ�Êm[ahÎ��X��P|TÐ�CK��åX�zåwz^TÐ�¨må^=�påTÐÛ�mX�m¹

�mv�dhí�mvÚ�\=�êmXÌ��a=���TÐ�ÓmR�^BÐí�Óm<�^ZTÐ��oåhÌ�ëí|åw�â�å��BÐ�Ð{v�Ð�Tíme=��w{TÐ�M�@m�TÐ�ncPÌ�ëÎ
�m©�M�gýÚ�Mvm Ð 9�Ómwz��TÐ�ì{v���í�ëmbXüm<��

¼�ogcAÐzTÐ�Ómwz��TÐ�
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�zåvm^X�9�oåg�wÚz=�rXÐ|å<�é°A��X��X°GüÐ�9VBÐ��Xm^�TÐ�~GÌ�CK�m0zT�McXm^TÐ�nwÚz�<�ê�a=�ogX°GüÐ
°T��Z��BÐ�zf^BmS�oZZ��X�måX��bT�ogX°GüÐ�è�e�cT�o^<m�TÐ�nwÚz�TÐ�zvm^Xí�ogX°GüÐ�è�e�cT�;ízTÐ�Øm

\g�w|�T{åTí�Õmå�hüÐí�Ú5��åGøÐ�ÒØmåwÛ�9�Db`�TÐ�ëíØ�ESÌ�x<Ú��ga oghmbXÎ�NÎ�Ò|]eTÐ�rXÐETÐ�ì{v��S�CK
�ogcw�d�TÐ��gZTÐ�ogX°GüÐ�è�e�TÐ��g[`=��@°howÚ5��GøÐí�é{<�nc\�=�ø���TÐ��å�X�æÐ�üÐí�o^<m�BÐí�zf!Ð

ow�<|TÐ�è�e�TÐ�9�ßÐ|RüÐ�ogcdK��X�D�S�z@�NÎ�ìÛm�hÎ�ÓÐÊÐ|?Î�o<mY�=�ï{TÐ�o�<Ð|BÐ�
����ïzT�mSm<ÚÎ��c¶�ogX°GüÐ�è�e�TÐ�ÊÐØÌ�é�@�ogfa`TÐ�ÊÐÚùÐ�æ°�AÐ�ëÎMT�þ�BÐ�ÒÚÐØÎ��Kì{v�è�e�TÐ

�ºmfgcK�MdýmaTÐí�è�åe�TÐ�Ò{å4�|Q�å=��å�TÐ�ogQåVBÐ�ÓÐíØúÐí��gZTÐ��X�zwz^TÐ�êÐz��GÐ��g\^=�ohiH��X�ëÌ�5S
WRÌ��wza=í��d^TÐ�9�ohí|BÐ�oeb,�oXzA�

xå�Ðí�ê5�åvÐí�ØzåY=�9�~b^hÐ�ï{TÐ�|XúÐ�mgTmXí�mgfaQ�ocvjBÐ�ÚØÐ�bTÐ�|Q�=�êzK��X��?mh��TÙ�ëÎ
��åGÐ�oåg©Ì�ÒÚmåKÎ�ëíØ��aQ��fa`TÐ�nhm!m<�êzåa�TÐ�Ómå�c\�X�nåSÐ�=�ÒÚ�å\�X�owÚ5��åGÐí�oågTmX�ÓÐíØÌ�ÔÐz

�ðmgBmK��gQ�Ñ�P|BÐí�Ñ�c\BÐ��bYTm<�oghm�hüÐ�Óm^d��BÐ�9�ïØmZ�RøÐ�
���ÓÐÚ5��åGÐ�NÎ��å?úÐ�ÒDåZR�oågTmBÐ�ØÚÐ�åBÐ��w� CK�ÒÚzaTÐ�m4�ogTmX�ÓÐíØi<�ogTmBÐ�çÐ�GúÐ���d�=

cw�InGmeX���<Ú��Xmv��ga �X�nc\TÐ�zeK�ÓÐÚ5��GøÐ�ì{v��gg�=�CK�ÒÚzaTÐ��X��?úÐ�o��é5�SÐ�êzK�ëÐí
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Â�Ø�< ~gýÚ��?|X�ogcvúÐ�Ý|?�o^Xm?�ïímbcX�zd7�ØmwÎ�Ú��SzTÐí��wzTÐ���h��w|S�ëmhzK�ywÚm=�ëíz

OeTÐ�ëmbX�íÌ�
Ã�Ø�ºLK��gvÐ|<Î�z?mX¼ÄÃ½VX og<|^TÐ�o[feTÐ�ÚÐØ�ºogde�cT��X°GüÐ��e�TÐ�º�
Ä�Ø�ºïíÐ|TÐ��c�X��<�zd7½»»½�oågde�cT�oåg<|^TÐ�od]eBÐ�ºémBÐ�çÐ�GÌ�oB�K�z^<�ºogX°GüÐ�è�e�TÐ�ÒÚÐØÎ�º

Ò|vmaTÐ�owÚÐØüÐ�
¼»�Ø�w|bT�Ðz�K�Ø�d7�ºzgHÚ�z1Ì½»»¼ºÚÐØ�ºogX°åGüÐ�æÚmåZBÐ�ÓmågcdKí�Ó°Xmå^X�9��XmåYTÐ

ë5K�º~ým`eTÐ�
¼¼�Ø�ºïÚmZhúÐ�Ø�d7¼ÄÃ¿Øzå^TÐ�º¢må^BÐ��cå�BÐ�oc6�ºogK5�?øÐ�ogde�TÐ�9�ogX°GüÐ�è�e�TÐ�ÚíØ�º

¾Â�
¼½�Ø�º�XmS�zg�TÐ�é5S��`\ZX¼ÄÄÄVX º m�P��<m\X�ºogX°GüÐ�è�e�TÐ�9�ïÚ5��GøÐ�ÚÐ|aTÐ�º�



�zKm�BÐ�é5KúÐ�ÒÚÐØÎ�Ùm�GÌ±ÚmXÙ�o^Xm?
�í �^QÐíØ�í�ìÚÐ�Ì�í�ìmwm`A�oQ|^B�ëm�hüÐ�ç5KÌ�EG�oTím7�NÎ�o�wz"Ð�owÚÐØüÐ�ÓmGÐÚzTÐ�pcdK��=m\��X

�í��=mRmI��gJ�=��?Ì��X�=mhmbXÎ�Êmåe<�í�º�dga=�í�ÊÐØúÐ��Z=�m¹ú�oXm4Ð��ýmG�TÐ�îz@Î�ÊÐØúÐ��w�a=�ogcdK�í�º
ÓuYeBÐ�9�î|AúÐ�ogdg]e�TÐ�ÓÐÚÐ|aTÐí�ºMcXm^TÐ�ëíjY<�oÉm#Ð�ÓÐÚÐ|aTÐ��e�=��gcK�'�e�BÐ�ÊÐØúÐ��w�a=�E�^w�5S

~GúÐ��X�ogdcKí�ogK���X�~GÌ�CK�ºmåfgQ�McXmå^TÐ�ØÐ|åQúÐ�í�ÒiYeBÐ�M<�oTØmKí�odgcG�ÓmR°K�Ême�T�oXm4Ð
��aeTÐ�âm\R�9�McXm^cT�og?m�hüÐ�ÒÊm`bTÐ�CK�ogcd^TÐ�ì{v�|>Ìí�ºÊÐØúÐ��w�a=��RÐí�CK�æ|^�TÐ�NÐ�oGÐÚzTÐ�æz*

��X�oGÐÚzTÐ��d�6�ë�b=�qg@�º�edgTÐ�ï�!Ð¾ÂÁ¿oGÐÚzTÐ�oegK�p_c<í�º�J�X¾Á½�XêÐz��åGÐ��å=��J
�rXmhE<�M^�GÐí�oGÐÚzTÐ�ì{4�ÒÐØiS�ohm��GøÐ6366�oXÛ°TÐ�ogýmZ@üÐ�rým�eTÐ�Þ°��Gø��

�[ ÊÐØúÐ��w�a=�rým�h�ëÌ�peg<�5S�ºÊÐØúÐ��w�a=�~GÌí�ÏØm�X��g�\=�9�Ú�ZR�Ø�?í�oGÐÚzTÐ�rým�h�peg<�zRí
�a�TÐ�ogcd^T�ogc^`TÐ�rým�eTÐ��vm��=í�ogZ�H�ÓÐÚm��Kø�må,�MåGíÍ|BÐ�Óm@FaXí�ÊÐÚË��vm NÎ�oQm�üm<�º�w

�ëÌ�ÒÚí¥�î|å=�oåGíÚzBÐ�oåeg^TÐ�og�TmP�ëÌ�M�=�5S�ºMcXm^TÐ�og?m�hÎ�ßm`�hÐ�NÐ�;m�Tm<í�ºow�e^BÐ�Öí|TÐ�9�|>jw
9�^å[TÐ�í�Ú�åZaTÐ��å?íÌ�oå!m^X�ÒÚí¥�9���c��Q�oGÐÚzTÐ�ÓmgÉ�=�mXÌ�ºogecK�ÊÐØúÐ��w�a=�rým�h�ë�b=�
×måeX��åcA�CK��d^TÐí�ºog?Úm#Ð�í�ogcAÐzTÐ�ÓÐÚízTÐ��w|I��K�º|w�\�TÐ�í�nwÚz�TÐ��w|I��K�ïÚÐØüÐ�Ûmf!Ð
�oågTm^Q�ÒØmåwÛ�ÒÚí¥í�º�åfýÐÚË�í��*må@Fad<�{AúÐí�McXm^TÐ�oSÚmYX��w|I��K��d^TÐ�9��`gJ�TÐ�ÚÐ|a�GøÐ

�<øÐ�í�º�d^TÐ�|w�\�T�MGíÍ|BÐ�ØmHÚÎ�í�º�g?��TÐí�æÐ�üÐ��w�åa=�9�ogåZ�YTÐ�ÓÐÚmå��KøÐ�í�}g��TÐ��K�Øm^
�í�ÊÐØúÐ��w�a=�êm]h��g^`=í�ºMcXm^TÐ�ÊÐØÌo@m=Î�DP ÊÐØúÐ��w�a=��ýmGí��K�Øm^�<øÐí�ºÚmb�<øÐí�âÐz<³T�oÉ|`TÐ

�ÊÐØúÐ�|wÚmåa=��åX��c]�åTÐ�mwmå[R�9�|å]ecT�ÒÚÐØÎ�oådb7��gbåY=�é°åA��X�odgc�TÐ�Dwm^BÐ�Ø5�KÐí�ºogK���BÐ
Ðí �åfBÐ�âm\aTÐ�Ð{v�|w�\=í�ß�feTÐ��?Ì��X�McXm^TÐ�ÊÐØÌ��w�a=�9�ogec^TÐ�Ìz�X�êÐz��GÐ�CK�zgSi�TÐí�º�`gJ�T

Ø�YeBÐ�æz4Ð��ga��T�ï�g"Ð�
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Ï¼d±¼8�� �ïO�TÐ�Ve^TÐj`bTÐ�ºmfXm�@Ìí�mfKÐ�hÌ�æ°�AÐ�CK�ÓuYeBÐ�m)�î|�=���TÐ�ØÚÐ�BÐ��vÌ��X�z^w�}gd�BÐí
æÐzv±T�é�É�cTí��åd CåK��wÚØmåaTÐ�Êm`SúÐ�M`J�BÐ�|QÐ�=�CK�D�S��bY<í�zd�^w�ÓuYeBÐ�ïú�oX�G|BÐ

�î��å�d<�o`c��BÐ�mf�\Yhi<�owme^cT�ÓuYeBÐ�Þ| Ð{T�ºÑ�c\BÐ��?�TÐ�CK�º�fgTÎ�ocS�BÐ�êmfBÐ�owØi=í�ogTíj�BÐ
ogTm^`TÐí�ÒÊm`bTÐ��X�émK��Xz���X�McXm^TÐ�ÊÐØÌ�î���X��QÚ��w|I��Ko@m�BÐ�ç|\TÐí��ýmG�TÐ��S�o��

|wzåa=�mf�?�d<��bdw�Dwm^X�ØÐzKÎ�é°A��X�ºnGmeBÐ�ëmbBÐ�9�nGmeBÐ���YTÐ���í��X�z<�ø�ëmS�mev��Xí
ogTm"Ð�o`gJ�TÐ�Êm�Ki<�êmgacT��f�g@°É�îzX�oQ|^Xí�ºMcXm^TÐ�ÒÊm`S���ýmJ�TÐ�Êm�Ki<�êmgaTÐ�CK��*ÚzR�îzXí

�CKúÐ�º�I�h|<½»»¼Þ º¼ÁÀ��
�åb�cT�æzå0�ï{åTÐí�McXm^TÐ�ÊÐØÌ��w�a=�9�º�o�wz"Ð�ÒÚÐØüÐ�ngTmGÌ�êÐz��GÐ��X�z<�ø�ëmS��c\eBÐ�Ð{v��Xí
�oåQ|^X�ß|å_<�º�å<�ê�aw�ï{TÐ��d^TÐ�Óm�c\�Xí��ýmZA�M<í�Ø|`TÐ�Óm`Éí��ýmZA�M<��QÐ��TÐ�îzX�CK

m Ð mf�?�d<��bdw���TÐ�~GúÐ�DQ�=í��cdK�ÊÐØÌ�9��@m�h�îzX�ÊÐØúÐ�Ð{åv�M� í |w�\�<�oÉm#Ð�ÓÐÚÐ|aTÐ�Ù
�m^X�ÒiYeBÐ�í�Ø|`TÐ�CK��`eTm<�Ø�^w�mB�mffg?�=í�m4°_�GÐ���@í��^[TÐ�í�Ò�aTÐ�àmah�zwz �>��Xí�º�åK|X

¼ÄÄ¼Þ º½Â��
KÓømå6�9�oåg©Ìí�zýÐ�Q��X��T�mB�ØÐ|QúÐ�ÒÚÐØü�ogGmGúÐ�êmfBÐ��X�McXm^TÐ�ÊÐØÌ��w�a=�E�^w�5S��åZ�=�Òzåwz

�ÐÙÎ�ÊÐØúÐ�î��å�X�ÜmågaT��K�å��BÐí��aga"Ð��jBÐ�McXm^TÐ�ÊÐØÌ��w�a=���dw�5S�ºÒiYeBÐ�9�ïO�TÐ�Ve^Tm<
�ÓmgåÉ��TÐ��wzåa=�;må�Tm<í�mg<mªÐ�êÌ�ºmg�cG�ÊÐØúÐ�ëmS�ÊÐ�G�º�T{T�oXÛ°TÐí�o�GmeBÐ�ÓÐíØúÐí�æí|]TÐ�Óig*

�9�og�c�TÐ��@Ð�eTÐ��X��gca�cT�oXÛ°TÐ�McXmå^TÐ�ÊÐØú�og<mªüÐ�nhÐ�!Ð�|w�\=í�ogde=í�ºMcXm^TÐ�ÊÐØÌ�ºoX°åG
Þ ºywÚm=�ëíz<¾½��

�iYeBÐ��YQ�íÌ�Öm�eT��aga"Ð�ÜmgaBÐ�z^w��d^cT�ÊÐØúÐ�ÒÊm`SÒmfQÐzvÌ��ga��T¶�åX�.iåw�ÒÊmå`bTÐ�CåK��b"måQ
�ÒÚ�Z<��fgTÎ�ocS�BÐ�êmfdcT�McXm^TÐ�owØi=�é°A�oågcdK�é°A��X�.iw��Y`TÐ�íÌ�Öm�eTÐ�îzX�CK��b"Ðí�ºÒzg?

X zwz^TÐ�o]@°X��=��c\eBÐ�Ð{v��Xí�ºÓuYeBÐ�9�ÊÐØúÐ��w�a=�êm]eT�oGíÚzX�å<�P|BÐ�DåP�|vÐ�]TÐoëÐzågX�9
�q��TÐ��edgTÐ�¨zBÐ�ï�!Ð��aeTÐ�âm\R��|vÐ�]TÐ�ì{v��Xí�ºq��cT�ogGmGúÐ�ocbYBÐ�pc�X���TÐí�º��

�m@ow�g"Ð�ÒiYeBÐ�ì{v�9�McXm^TÐ�M<�m�|TÐ�êzK�oT�
�oåw�e^BÐ�Öí|åTÐ�CåK�~åb^hÐ�må,�ºMcXm^TÐ�ÊÐØÌ��w�a=�ém6�9�ogZ�YTÐ��XÐ�^cT��Az=í�}g èmev

�f�g?m�hÎí��fýÐØÌ�CK�;m�Tm<í�ºMcXm^cT��
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�øÐ êzK�NÎ�ïØjw�ï{TÐ�|XúÐ�owÚÐØüÐ�xýÐ�cTÐ�í�MhÐ�aTÐ��^�T�ÓÐÛím èmev�êzKí�º�`gJ�TÐ�ÚÐ|a�G
âm\aTÐ�Ð{)�McXm^TÐ�M<�ÒÐím�BÐ��ga�

é�åc"Ð�ÖÐFåRÐí�måfgcK�Ê�[TÐ��gc�=í�º�c#Ð���Ð�X��g�Y=�9�o©m�BÐ��X�z<�ø�êza=�mX�é°A��Xí
�Mbd�T�m4�o�GmeBÐ�^hmÉ���w�5S�ºmf�!m^B�odgc�TÐ�ÓmGmg�TÐ���íí�ºo�GmeBÐ�ÓÐÚÐ|aTÐ�Ùm Ð �X�ÚÐ|aTÐ��gcå�=

m)�ê5�vøÐí�mv|w�\=í�mf^g�Y=�CK��d^TÐí�og<mªøÐ�nhÐ�!Ð�CK�Ê�[TÐ��
�;m�TÐ���eTÐ�CK�oGÐÚzTÐ�Ómg�|Q�oPmgÉ��bdw��

¼�9 Ú�ZR�èmevÊÐØúÐ��w�a=�ogcd^T�ogdc^TÐ�~GúÐ�í�ÏØm�BÐ��g�\=�
½��Kø�ï�!Ð��aeTÐ�âm\R�9�ÊÐØúÐ��w�a=�ogcdK�rým�h��[ogZ�H�ÓÐÚm���
¾��edgTÐ�ï�!Ð��aeTÐ�âm\R�9�McXm^cT�ow�e^BÐ�Öí|TÐ�9�ßm`�hÐ�èmev�

�é°A��X�ogedgTÐ�ow�!Ð�à�\#Ð�9�McXm^TÐ�ÊÐØÌ��w�a=�êm]h��gc NÎ�q@m�TÐ�æz0�
�ì|å>Ìí�ºïÚÐØüÐ�Ûmåf!Ð�9�mågTm@��å<�é�d^BÐ�McXm^TÐ�ÊÐØúÐ��w�a=�êm]h��gc í �Éí�oåg?m�hÎ�CåK

McXm^TÐ�
�ºMcXmå^TÐ�ÊÐØÌ��w�åa=�êmå]eT�oågdc^TÐ�ÏØmå�BÐí�~GúÐ�Ê���9�ÊÐØúÐ��w�a=�êm]h�ogTm^Q�îzX�zwz

w�a=�êm]h�mfeX�¨m^w���TÐ��c#Ð��IÐ�Xí�Ú�ZaTÐ��?íÌí��SmYBÐ�zwz NÎ�oQm�üm<�9McXm^TÐ�ÊÐØÌ
Ð|<Î�CK��d^TÐ��>��Xí�ºogedgTÐ�ow�!Ð�à�\#Ð�oå�=FBÐ�Úmå>ùÐ�CK�Ê�[TÐ��gc�=í�ÊÐØúÐ�ÒÊm`S�og©Ì�Û

�í�ÓmgåÉ��TÐ�í�rýmå�eTÐ�é°åA��åX�o�GmeBÐ�é�c"Ð�ØmªÎ�9�o©m�BÐ�NÎ�oQm�üm<�McXm^TÐ�og?m�hÎ�CK
q@m�TÐ�mfgTÎ��c�gG���TÐ�

�åd��BÐ�9��åeg^X�oåþ`T��åXmv�ocbYX�rTm^w��h�S�q��TÐ�og©Ì�ÛE=��^w�º�ïØmåZ�RøÐ�Êmåe�TÐ�9�måfgcK�zåd
TÙíº�å�XzA�Êmåf�hÐ��å�@��åegg^=�oåwÐz<��åX��Xm^TÐ�Ø|`Tm<�â���BÐ�Ð{v���=|w�M@��K5�?øÐí��wzåa=�é°åA

�ogå�b^TÐ�oåw{_�TÐ��wzåa=í�º�Ø|å`TÐ�ÊÐØÌ�Må� í |w�å\�T��gc�TÐ�ÚÐ|aTÐ�Ùm Ð 9�zKm�=���TÐ�ÓmX�c^BÐ�í�Ómhmg�TÐ
meBÐ�pR�TÐ�9��T��oXÛ°TÐ�E�^w�ï{TÐ�ïO�TÐ�Ve^Tm<�oac^�BÐ�oXm4Ð�nhÐ�!Ð��X�McXm^TÐ�ÊÐØÌ��w�a=�z^w�Ð{4�º�nG

�ÊÐØúÐ��É�<�McXm^TÐ�ÊÐØÌ���w�a=�og©Ì�ÛE=í��º�Ême�TÐí�ogde�TÐ�ogcd^T�ogGmGúÐ�oXmKzTÐí�og�gý|TÐ�ØÚÐ�BÐ��vÌ��X
º M`J�BÐ�ëíjY<�oac^�BÐ�ÓÐÚÐ|aTÐ�oQmS�9��mGúÐ�ìÚíØíå�wz"Ð�ÓmåX5�vøÐ�ëÌ�5åSo9 oåg?m�hüÐ�ßmå`�hm<
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McXm^TÐ�ÊÐØÌ��w�a=�og©Ì�o��Ðíí�ogc?�ÒÚ�Z<í�ÛEw���[�TÐ�Óøz^X�âm`=ÚÐí�ÓuYeBÐ�
� ¼�âm\R�9�MwØ�^�TÐ��w|wzdcT�ïÚÐØüÐ�ÊÐØúÐ�ÜmgaT�oGÐÚØ��Pmw�Öm�`TÐ�z�K�zd7í�º�K|X��gQ�=��X�ô�ñôô ô�S�êzR

Ðº oghzBÐ�oXz#��å`�<�ïÚÐØüÐ�ÊÐØúÐ�ÜmgR�Dwm^X�ë�GÚ5w��w|wzBÐ�ëÌ�NÎ�oGÐÚzTÐ�rým�h�pTØçèmåev�ëÌ�øÎº
�ocgcR�m4�o<m��GøÐ�phmS��wÚmg^X¶må@Fad<�ê5�åvøÐí�â5�åGøÐ�CåK�ÒÚzaTm<�ëmac^�wíÓMåGíÍ|BÐ��5åS

gaTÐ�m)�|>i�=��XÐ�K�o^<ÚÐ�Ø�?í��K�oGÐÚzTÐ�rým�h�p`YS�ví�owÚÐØüÐ�ÒØm��
�og?m�høÐ�ÒØmw}T�MGíÍ|Bm<�ê5�vøÐ��
��0zT�og^QÐzTÐ�ÒØmw}T�MGíÍ|Bm<�ê5�vøÐ�
��d^TÐ�9�ÒÚØm�BÐ��
�ÒízaTm<�ÒØmgaTÐ��

Ì CK�oGÐÚzTÐ�Ó}SÚ�5S�oågcdK�Må� º�å=ÐÚzR�oågde=�í��åJ�BÐ�ÊÐØÌ�Må� 9påc�/�ogå�gýÚ�æÐzåv
øÐ�ÒzKm�Xí�ºæÐ�üÐ9 ÒÚÐØúÐßF^=���TÐ�Óm<�^ZTÐ�æmY�SÐ���å��T��gå]e�TÐ�9��^å[TÐ�àmahí�zg!Ð�ÊÐØ

�ÊÐØúÐ�M� �?Ì��X�m4�o�GmeBÐ�é�c"Ð�º�K|X¼ÄÄ¼Þ ºÀ¿��
½�oX°G�zfQ��gfG�î|?Ì�5S�9 ogX�b"Ð�Ò}f?úÐ�9��`gJ�TÐ�ÊÐØúÐ��w�a�T�ém^Q��êm]h�zwz��T�ow|]h�oGÐÚØ�º

v zRí�ºë5K�oe\cG�º�`gJ�åTÐ�ÊÐØúÐ��w�åa=�â�å��B�oåw|]eTÐ�oåg@meTÐ��X�oXm^TÐ�ÒØm`�GøÐ�NÎ�oGÐÚzTÐ�pQz
��`gJ�åTÐ�ÊÐØúÐ��w�åa�T�;m"Ð�êm]eTÐ�CK�æ|^�TÐ��>��Xí�º}?�X��bY<í�ï|]h�ÚmIÎ��wza=�é°A��X��TÙí

�ÒØmåwÛí�êmå]eTÐ�Ð{åv�|w�å\�T�oågcd^TÐ�Ómå@FaBÐ��wzåa=í�ºogh5^TÐ�ogX�b"Ð�Ò}f?úÐ�9��åvÐ��åXí�º�å�gTm^Q
�MgX�åb"Ð�M`J�åBÐ��w�a=�êm]h��d�X�Dg_=�oGÚÐzTÐ�Óm@FaX�oåwm`bTÐ�|wÚmåa=�ÊÐØúÐ��w�åa=�êmå]h�NÎ

gecKí�º�`gJ�TÐo�w�åa�TÐ�ÕÙ5h��gc í o^<m�B�odýÐØ�oe!��gbY=í�MQOBÐ�nwÚz=í��w�a�TÐ�ogT�dH�í�rým�eTÐ
�Þ ºywÚm=�ëíz<�ºoX°GÃ½��
¾�Ð z�K�zKÌÐ z�K�ë5gcG�ohØ5"Ð¨ØÚúÐ��X�åb"Ð�Ûmåf!Ð�9�McXmå^TÐ�ÒÊm`S�ÜmgaT�oGÐÚØ�ººpåeg<�zåRí

�TÐ�ÓÐ|_�TÐ�í��SmYBÐ��X�D�bTÐ�èmev�ëÌ�oGÐÚzTÐ�feX�¨m^wm¨ØÚúÐ��X�b"Ð�Ûmf!Ð�9�ÒÊm`bTÐ�ÜmgR�êm]h�º
!Ð�9���c�=í�ºÊÐ�G�z@�CK�ow{g`e�TÐí�og\g\��TÐ�nhÐ�!Ð�9ogTm�TÐ�nhÐ���

�Dwm^BÐ�NÎ�Úma�QøÐ�ogK���BÐí�ogdc^TÐ�
�ÊmGÍ|TÐ�}g í og<���BÐ�U`=�
�MGíÍ|BÐ�ÊÐØi<�mgcgZ`=�ÊmGÍ|TÐ�êmBÎ�êzK�
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�ogeg=íÚ�ogcdK�mvÚm��KÐí�M`J�BÐ�ÊÐØÌ�ogcd^T��w�a�<�ê5�vøÐ�êzK��
�MGíÍ|BÐí�ÊmGÍ|TÐ�M<�ogZ�YTÐ�ÓmR°^Tm<�|>i�TÐ�ºohØ5"Ð¼ÄÃ¿Þ º¼Ã½��

¿�ÊÐØÌ��w�a�T�o�wz"Ð�Ómvm øÐ�pTíme=���TÐí�ºæm�^TÐ�zd7��\^BÐ�z�K�oGÐÚØ�º ogX�b"Ð�ÒÚÐØüÐ�9�McXm^TÐ
�NÎ�oGÐÚzTÐ�pcÉ�=��

�ÊÐØúÐ��w�a�T�oaw|I��X�|�Si<�{AúÐ�ÒÚí¥��
�MGíÍ|BÐí�ÊmGÍ|TÐ�oSÚmYX�9Î;íúÐ��w�a�TÐ�ØÐzK�
�°KÎ�ogK���BÐí�oTÐz^TÐ�CK�Ò}b=|BÐ��w�a�TÐ�rým�h�ë�
�5åhÎí�º�aQ�Ò�aTÐí��^[TÐ�àmah�zwz CK�}S|w�ø�5<�ÊÐØúÐ��w�a=�ogcd^T�Òzým�TÐ�Ò|]eTÐ��wz^=�ÒÚí¥

�m[wÌ��d^TÐ��w�a=�CK�Þ ºæm�^TÐÄÃº¼ÄÃÃ����

À�ëÐ�eK�p º�e�eBÐ�3mG�Úz<�LK�m)�êmR�oGÐÚØ�ÐØúÐ��w�a=ïÚÐØüÐ�Ê�¶}ågSFTÐ�og©Ì�NÎ���GÐÚØ�pcÉ�=
McXm^cT��`gJ�TÐ��É�TÐ�CK�ÊÐØúÐ��w�a=�ogcdK�9�º ï�åe^BÐí�ïØmBÐ�nhm!Ð��dYgT�}QÐ�"Ð�êm]h�|w�\=íº

�ïÚÐØüÐ�nwÚzå�TÐ�CåK�}ågSFTÐíº�|åAù�pRí��X�ÊÐØúÐ��w�a=�ÕÙ5h�oPmgÉ�ÒØmKÎí�º�åe�eBÐ¼ÄÃÄÞ º
¾¼¼��

Á��^X�mXÌØÚúÐ�9�og�g=ÐFGüÐ�ÓmKíOBÐ�9�ÊÐØúÐ��gga=�ÜÚØ�zaQ�ºÚ��eTÐ���^TÐ��<Ì�zfQëæ�åR�cT��TÙí�º
�måX�NÎ�oåGÐÚzTÐ�påZcA�zRí�ºÓmKíOBÐ��c=�9�McXm^TÐ�og?m�hÎ�CK�ì|>Ì�í�ÊÐØúÐ��w�a=��RÐíí�oaga@�CK

Lw��
�}gd�=�ÊÐØúÐ��w�a�T�od]hÌ�Ø�?í�NÎ�oXm^TÐ�ÓmKíOBÐ�|a�`=�og�GjBm<��Z�=�í��Xmb�Tm<��
��dSÌ�CK��w�a�TÐ�ÓmgcdK�ÜÚ5�T�ocvjBÐ�ÓmRm\TÐ�NÎ�oXm^TÐ�ÓmKíOBÐ�9�ÊÐØúÐ��w�a=�ÓÐz@í�|a�`=

�?í��
�ìmå oåI|`BÐ�ogåGm��cT�Ø�å^w�ëØÚúÐ�9�oXm^TÐ�ÓmKíOBÐ�9�ÊÐØúÐ��w�a=�ÓmgcdK��^��Ñm�GÌ��X

mg<mªÐ��bw�5fX�zaeTÐ��
�êzKìDwm^X�í�ÊÐØúÐ�ÓÐ�jX�M<�}ggd�TÐ��
�owÚÐØüÐ�o<|��TÐ�o>Ðz@��

�oåS��9��å�d�BÐí�oågedgTÐ�oåwÚ�fd!Ð�9�¨zåBÐ�ï�!Ð��aeTÐ�âm\R�9�McXm^TÐ��X�oGÐÚzTÐ��d�6�ë�b�w



�½ Á Ã��Ø���SÐ�TÐ�ëÐ�Yh�zd7�
�

Ì¥]¼@�?�QW@H¸?�Ï¹�� �ÉË¸ÉÊ±���½lÊc'/2'&/3&� �
0..5�

�

fd!Ð�Ómå]Qm7�9�McXm^TÐ��X�oegK�q��TÐ��dH�zRí�ºogedgTÐ�ow�!Ð�à�\#Ð�Êm^eåÉ�9�ogå�gý|TÐ�oågedgTÐ�oåwÚ�
�mfgQ��g�TÐ�í�}�"Ð�n=mbX�º;ízTÐ�Êm^eÉ�Úm\X�ºoXm^TÐ�ÒÚÐØüÐ��e�X��åg�TÐ�n=mbXí�ºëzK�oewzB�ïÚÐØüÐ�}S|BÐ�º

�oåS���`J�åX�ØzåK��åc<�qåg@�ºÒzåwz"Ðí�}å^=���]Qmå7��X��S�9í��ºëzK�Úm\X�9�McXm^TÐ�í�ºmfgQ�}�"Ð�í
�ogedgTÐ�ow�!Ð�à�\#Ð�¾ÂÁ¿�MåGíÍ|BÐí�ÊmåGÍ|TÐ�CK�ÊmZa�GøÐ�ÓÐÚ5�GÐ��wÛ�=��=��åd^TÐ��åRÐ�X�9

`c��BÐo�Òzwz"Ðº�}^=º�ëzKº�Êm^eÉ��wÛ�=��=�¿»»�zg^�åGÐº�ÒÚ5�åGÐ�måfeX��¾ÂÃ���å=í�º�ÒÚ5�åGÐ
�Øm^��GÐ�¼Á�ÒÚ5�GÐ�o"måZTÐ�ÓÐÚ5�åGøÐ�ØzåK�ëkQ�;m�Tm<í�º�gc��cT�mf�g@°É�êz^T��ågc��cT�¾Á½�
ÒÚ5�GÐ� �

�ohm��GüÐ�pXz��GÐ�Md�R�ped[=í�oGÐÚzTÐ�ì{4�ÒÐØiS��ogåZ�H�Ómåhmg<�CK�ï��²��éíúÐ�oå^g�I
��d^TÐ¶ï|fYTÐ�n=Ð|TÐº�vjBÐº���TÐ�º�~e!Ðº�ogK5�?øÐ�oTm"Ð��

í oGÐÚzTÐ�â���X�é�@�ocþGÌ��d[�w�¨m�TÐ�Ê}!Ð�mXÌ��åX�må)|R�íÌ�mvzå^<�ºÊÐØúÐ��w�åa=�oågcd^<�oac^�BÐ
��å=í�ºÊÐØúÐ��w�åa=�ogcdK�|w�\�T�McXm^TÐ�Óm@ÐFRÐí�ÊÐÚËí��SmYX��v�mXº�ÊÐØúÐ��w�a=�ogcd^T�ogdc^TÐ�~GúÐ

;m�TÐ���eTÐ�CK�Óm<m��GøÐ�p+|=�zRí�oeg^TÐ�ØÐ|QÎ�Óm<m��GÐ�ÜmgaT��5#Ð�Ó|bgT�ÜmgaX�Ø5�KÐ��
øÐÚØmh�Ìmhmg@�m�TmP�5ýÐØ�

Ø5�KÐ��=��ýmZ@üÐ��gc��TÐ�zeKí½ºÐÚØmh��RiQ¾ºmhmg@Ð¿m�TmP�|�SiQ���åa\eBÐ�ng=FTÐ�ÒmKÐ|X��=�zaTí
oGÐÚzTÐ�Ómg�|Q�CK�ng��T�ocþG±T��

�K �=�oGÐÚzTÐ�9�oXz���BÐ�ÒÐØúÐ�çzÉ�CK�æ�R�cThm��GúÐ��ß|oïíÙ��åX�Mådb�BÐ��åX�ØzåK�CåK
hm��GúÐ�ÓÐ|aQ�odý°X�îzX�oQ|^Xí��fýÐÚu<�ÒÚme�G³T�ÒE#Ðí�ÞmZ�AøÐo�c\BÐ�Úím�dcTÑoQ|^Bí�ºmf�GÐÚØ

�ëmXD�åG�oåTØm^X�nå�@�Ómå��TÐ��Xm^X�Õ|��GÐí�ºÚm��AøÐ�ÒØmKÎí�Úm��AøÐ�q@m�TÐ�êz��GÐ�ÒÐØúÐ�Óm�>�îzX
��c�QÃ¼·z^X��ví�oGÐÚzTÐ�ì{4�é��aX�é��

�ç|å\=��å�TÐ�ogdc^TÐ�ÊÐÚùÐ�CK�æ|^�TÐ�é°A��X�ºLgc��TÐ��`É�TÐ�rfeBÐ�CK���GÐÚØ�9�q@m�TÐ�zd�KÐ
�oågdc^TÐ��å?Ð|BÐ��åw|I��åK�ÊÐØúÐ��w�åa=�émå6�9�oå`c��BÐ�ÊÐÚùÐ�ßÐ|^�åGÐí�º�0|åb`Xí�ÒÚÐØüÐ�Ñm�S�mfgTÎ

�BÐ�oåGÐÚzTÐ�nåhÐ��<�oåac^�BÐ�ßí|`TÐ�Úm��AÐí�ogcd^TÐ�oGÐÚzcT��ýÐ|a�GøÐ��gc��TÐ�NÐ�éma�høÐ��>��Xí�ºo`c�
�9��åd^TÐ�ogåÉ�ZA��åX�êÊ°�åw�5å<í�måfgQ�oåg<mªüÐ�nhÐ�!Ð�|w�\=�CK��d^TÐí�o`c��BÐ�nhÐ�!Ð�ÛÐ|<Î�æz)



=�og?m�hüÐ�ÒÊm`bTÐ�CK�ì|>Ìí�ÊÐØúÐ��w�a��½ Á Ä��
�

Ì¥]¼@�?�QW@H¸?�Ï¹���ÉË¸ÉÊ±���½lÊc'/2'&/3&�
0..5�

�

Ómhmg�TÐ��X�rým�eTÐ�Þ°��GÐ�ß|_Tí�ºogedgTÐ�ow�!Ð�à�\#Ð��ýmåZ@üÐ�rXmåhETm<�ohm^�GøÐ��=�ºp^+���TÐ
6366�o`c��BÐ�rým�eTÐ�Þ°��Gø�æÐ|å�høÐ�ºoåTøzTÐ�î���X�º�g<|=�ïmS�ºow�þBÐ�n�eTÐ�ºïÚÐ|b�TÐ��wÛ��TÐ

-m�"Ð��G��BÐ�ºïÚmg^BÐ��
��eBÐ�}SÐ|BÐí�Êm^eÉ��X��S�9�ogedgTÐ�ow�!Ð�à�\#Ð�CK�oGÐÚzTÐ�ÓV�RÐ�Òzåwz"Ðí�}å^=í�ëzåK��X��S�9�ÒO�'

�XmK�M<�o^RÐ�TÐ�ogeX}TÐ�ÒF`cT�oGÐÚzTÐ�ÊÐ|?Î��=í½»»À�½»»Á�
� ÊÐØúÐ��w�a=�ogvmX��

�åv��åTÙ��å�TÐ�oåc@|BÐ�ëkåQ��fcdK�9�ëí|a��wí��f�wÚz=��db��hí�ºMcXm^TÐ�Úmg�AÐ�ogcdK��X��f�eh�mXzeK
^TÐ�Êøjv�ÊÐØÌ��w�a=��gga�T�~gwmaX�Ême<í�º�d^TÐ�9�ém^Q�ÊÐØÌ��ga NÐ�æz*�ocXm^TÐ�î�aTÐ�ÒÚÐØÎ�ëkQ�Ð{T�ºMcXm

mX�c^BÐ�|QÐ�=�nc\�w�ÊÐØúÐ�Ð{vÓÓmåh�bX�oåGÐÚØ�ëkåQ��T{T�º�=m�c\�Xí��=mh�bX�ogvmXí�ÊÐØúÐ�Ð{v�ogvmX��K
|<��X�D�bTÐ�mfgcK��e�=���TÐ�ÓmX�c^dcT�ðmgGmGÌ� ðÐÚzZX���/�ÊÐØúÐ�oåXÛø�ÓmåX�c^BÐ�ì{fQº�ocXm^TÐ�î�aTÐ�rXÐ

ÐØúÐ�ogcKmQ�ÜmgaTÊmfeXí�ºØÐ|QúÐ�Úmg�AÐ��~GÌ�zwz��T�oXÛø��ví��d^TÐ�9���Y=�nwÚzå�TÐ�rXÐ|å<�Ómw��7
�Ú�?úÐ��bgv��d^wí�é5KúÐ����ga=�mfGmGÌ�CKí�ºÚ�HmK¼ÄÄ½�Þ º¾¾¼�����åK�ÒÚmå�K��åv�ÊÐØúÐ��gåga�Q

wz �T°A��X���w�êm]h�ëmåa=Ð�oåQ|^X��åK�ÒÚmå�K��åv�î|åAÌ�ÒÚm�^<í�º�45Kú��fýÐØÌ�9�McXm^TÐ�ÒÊm`S�îzX�z
�ºmåfaa@��å�TÐ�rým�eTÐ�í�º�eghÐ�Rí��d]hí�º�d^TÐ�ÓmgS�c�T��XÐF@Ðí�º�XÐ}�TÐ�îzXí�º�<�oI�eBÐ�é5K±T��Xm^TÐ

ÚmaXí��X}TÐ��X�ÒFQ�é°A��ýÐØú�ÜmgaTÐí�Ò|d��BÐ�o]@°BÐ�é°A��X��TÙ���wí�Dwmå^d<�ÜmågaTÐ�Ð{v�rým�h�oh
�oXÛ°TÐ��\#Ð���í��TÙ�Ê���CK���gT�ºm`cG�ÒØz7�º�`w|^TÐ½»»¾�Þ º½ÄÀ��ðmK�gH�|�SúÐ��wÚm^�TÐ��X�m[^<�ßÐ|^�GÐ��bdw�ÊÐØúÐ��w�a�T��wÚm^�TÐ��X�zwz^TÐ�èmev�

ØÐ|QúÐ�ÓÐ}�eX��w�a=�NÎ�æz0�ï{TÐ�ÊÐ|?úÐ��hi<�ÊÐØúÐ��w�a=�æ|K¶åw|I��K�CåK��åb�cT�ocgåGí��
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¾�|I �K�McXm^TÐ�ow�e^X��QÚmYBÐ�o!m^Xí��*m�PÚí��*m?m@�âm�HÎ��wMcXm^cT�ogK5�?øÐí�og�`eTÐ��S��
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�ë�cXm^TÐ�m)�ê�aw���TÐ�ogc^`TÐ�ÓmQV�TÐ�í�è�c�TÐ�
�o`cb�TÐ��g` íÌ�x<|TÐ�o��eS�º�Xm^TÐ�mfaa²�íÌ�mfgTÎ��Zw���TÐ�rým�eTÐ�
�eBÐ�oååaw|\Tm<�ÊÐØúÐ��w�ååa=��ýÐ�aTmåå<�íÌ�ºoååwÚízTÐ�|wÚmååa�TÐ�íÌ�Ò�måå�BÐ�oåå]@°Bm<�ÊÐ�ååG�ºo�ååGm

¨ÐzgBÐ�q��Tm<�íÌ�ma��X�oK���BÐ���ç|\TÐ��X�yTÐ�
¾�Øz�BÐ�Dwm^BÐ�M<í�ìÛm�hÎ��=�mX�M<�ohÚmaBÐÒ|^�cT�ÊÐØ±Tæçí|`TÐ�CK��
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¿��ýÐØÌ��K�|w|a�Tm<���YRmeXí�ÜíÍ|BÐ�â°IÎ�
À�o�GmeBÐ�ÓÐÊÐ|?üÐ�Ùm Ððma��X�ÒØz�BÐ�Dwm^BÐ��K�Õí|A���ïÌ�9°=í�Úm�BÐ�xg�Z�T�

ÊÐØúÐ��w�a=�ÓÐ�\A�x��w�;m�TÐ��bYTÐ�

�oåac^�BÐ�ÓÐÚÐ|aTÐ�Ùm Ð 9�ÒÚÐØ³T�ogK���X�ÒÐØÌ�owÚÐØüÐ�ogcd^TÐ�9�McXm^TÐ�ÊÐØÌ��w�a�T�zg!Ð�êm]eTÐ�E�^w
Ð Óøm�BÐ�9ogTm�T�

¼�McXmå^TÐ�ÊÐØÌ��w�a=í�º�g]e�TÐ��AÐØ�Ò|PmYTÐ��ýmJ�TÐ��_YT��AÐzTÐ��X��gQFTÐ�CK�ÒÚÐØüÐ�zd�^=�º�gQFTÐ
�måGmgaX�Eå�^w�ÊÐØúÐ��w�åa=�ëú�º�å�`gJí��X�CKúÐ��ýmJ�TÐ��_YT�º�gQFcT�Ø|Q��S�oga@Ì�îzX�m4��Ybw

YT�Ø|`TÐ�ÓmhmbXÎí�ÓÐÚzRí�Ó°vjX��K��YbcT�mgK���X;m"Ð��cdK��X�CKÌ�nZeX��_��
½�ï{åTÐ��åd^TÐ�9��åegg^=í�Ø|`TÐ�Úmg�AÐ�oX°G�îzX�CK��b�cT�5fX�ÐÚmg^X�ÊÐØúÐ�rým�h�E�^=�º�aeTÐ�í�Mg^�TÐ

�î|åAÌ�oå`gJ�T�émåa�høÐ�NÎ�o?m�<��v��w{TÐ�ØÐ|QúÐ�oQ|^B�oTm^Q�ocgGí���dw�5S�º�=ÐÚzR�í��=Êm`S��X�êÊ°�w
�*ÐÚzR�nGme=��

¾�ºoåd]eBÐ�9�Ø|åQ��åS�ÊÐØÌ�9��^[TÐ�àmah�ÊÐØúÐ��w�a=�rým�h�|f]=�qg@�og�wÚz�TÐ�Óm?mg�@øÐ��K��YbTÐ
ÊÐØúÐ��w�a=��`Ybw�ï{TÐ�Ú�ZaTÐ�o!m^B�og�wÚz�TÐ�Óm?mg�@üÐ�zwz �K�oTíj�BÐ�of!Ð�ë�b=�;m�Tm<í��

¿�ÓÐí°^TÐ�xeXí�og^g�Y�TÐ�ÓuQmbBÐ�zwzÎ ºýmå�h��åw|I��K�Ù�ÒÊmå`S�Ómw��å�X�zåwz ��åw�ÊÐØúÐ��w�åa=�r
}QÐ�"Ð�âÐ�hÌ��X�â�eS��ýÐØÌí��ImYeT�og^g�Y=�ÒiQmbX�íÌ�Òí°K�o�eX�����w��X�zwz í ºMcXm^TÐ��
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Ð CK�nZew�ÓuYedcT�éíúÐ��4Ð�ëmSí�ØÐ|Q±T�ï�e^BÐ�nhm!m<�ê5�vÐ�ïÌ� mBÐ�9�èmev��bw�3�og?m�hü
�ÜÚÐzBÐ�Ú�f]T�ëmSí�º�*mX5�vÐ�í��*m�PÚí��v|KmYXí�ØÐ|QúÐ�NÎ�|]eTÐ�ëíØ�Öm<ÚúÐ��X�zw}BÐ��ga í ogTm^TÐ
�ê5�vÐ�E�^wí�ºog?m�hüÐ�ÒØmwÛ�CK�zKm�=�oXmv�Ú�XÌ�NÎ�MTíj�BÐ�Úm]hÌ��g?�=�9�ÚíØ�ÒØmgaTÐ�Ómw|]hí�owÚÐØüÐ

�ØÐ|Q±T�ï�e^BÐ�nhm!m<�ÒÚÐØüÐ�Ôm�<Ì�9�ÓÐÚ�\�TÐ�p��>Ì�zaQ�ºØÐ|QúÐ�ÒÚÐØÎ�Óøm6�9�o�wz"Ð�Óø���TÐ��X
�ìÚm��Km<�ºØ|`TÐ�9��dbw�mfQzv��ga��T��mGúÐ�Ú��BÐ�ëÌ�ºog?m�hüÐ�ÒÊm`bTÐ��QÚ�pQzf�GÐ���TÐí�ogcd^TÐ�ÒÚÐØüÐ

�ðÐVeK�ÒØz^�BÐ��ýmG�TÐ��X�zwz^TÐ�èmev�ëi<�Ô���TÐ�rým�h�p��>Ì�qg@�ºog?m�hüÐ�ogcd^TÐ�¢meK��X� mgGmGÌ
�ðÐ�[K� Ø|`TÐ� Úm��Km<� º��g?m�hÎ� ÒØmwÛí� ÊÐØúÐ� 9� Ø|`TÐ�ngPFT� o�S|BÐí�ëkQ��T{T� º�=mQV=�9� |>j=� oK�d6�9

hüÐ� ÒÊm`bTÐ� ÒØmwÛ��?Ì��X� ÒÚÐØüÐ���R��X� oTí{�BÐ� Ø�f!Ð�og`gS�pdf`=� ÐÙÎ�øÎ��a��w��T�ÊÐØúÐ�M� í og?m�
McXm^cT�ow�e^BÐ�Öí|Tm<��eK�E^w�mX��ví��45KÌ��K�McXm^TÐ�Êm�ÚÎ��

�9 êÐz��åGøÐ�o^ýmH�ç|I�èmevíº�McXm^TÐ�ÊÐØÌ��w�a=�ogcdK�9�o^��BÐ�ngTmGúÐí�ç|\TÐ��X�zwz^TÐ�èmev
mh�E�^w�mfeX�m[^<�M@|\TÐ�ì{v�êÐz��GÐí�º�êÐz��GøÐ�ÚØçº ïÚÐØüÐ�mvÐ��å�X�íÌ�oå`gJ�TÐ��åR�X�CK��R��w

�Ømå^<úÐ�NÎ�oQmå�üm<�º��åJ�dcT�ogåZ�YTÐ�Óm`åZTÐ�íÌ� �YTÐ�è�c�TÐ�CK�ÊÐØúÐ��w�a=�ç|I�}S|=�ðm�TmPí
9 Õm�hüÐ�ogK�hí�ogdb<�oac^�BÐ�ÊÐØ±T�ÒØz�BÐ�Dwm^BÐ�Ê����
Ðí�ë��@m�TÐ���í�zRí�oåTím7�9�ÊÐØúÐ��w�åa�T�oååååXz���BÐ�ç|å\TÐí��ýmåG�TÐ��åX�zåwz^TÐ�Ñmåååå�bT

��w�åa�TÐ�oågcdK�9�oåRzTÐ�ÒØmåwÛí�ogK���BÐ�î���X��QÚ�CK��d^=�oaw|I�NÎ�é�É�cT��º.�åw|aTÐ¼ÄÄ»�Þ º
Ã½�Ã¾�ç|\TÐ�ì{v��vÌ��Xí�
/+º�Ì �X�E�^=�oXz��å�BÐ�ç|å\TÐ���<9êÐz��åGÐ�zåd�^=ºÊÐØúÐ��w�åa=

�êz���w�ëÌ�CK�ºMcXm^TÐ�ÊÐØÌ��w�a=�9�mfXÐz��Gø�oK��\X�ÕÙ5h��S�ì{åv��å[=í�ºmåfeX�Ðz@Ðí�m?Ù�dh��XmK
��S�cåGí�Ø|å`TÐ�Óm`åZ<�mfå[^<��åZ�w�º¢måeK�ÒÚ�åÉ�9�Óm`åZTÐ�íÌ��ýmåZ#Ð��åX�ÐØzK�Òz@�BÐ�ÕÙ5eTÐ

��å=ÐÙ��åd^Tm<�|åAùÐ��^�TÐ��Z�wí�º�=mQV=í�Ømå�BÐ�ºoå`gJ�Tm<�íÌ��åd^Tm<��å�Q|^X�9 og�å[�TÐ�ºÚmåb�<øÐí�ÒÌ
º�d^TÐ����oQ|^Xí�ÜmgR��?Ì��X��w�a�TÐ�9�oXz���BÐ��XÐ�^TÐ��X��XmK��bT�oX°K����<�ê�aBÐ�ê�aw��>��Xí�º

�ým¹��bY<í��Xm^TÐ�ÊÐØÌ�
0+�XÛ�oga�<�Ø|`TÐ�ÊÐØÌ�ohÚmaX�CK�ç|\TÐ�ì{v�zd�^=�Ê�å��CåK��åf^X���g=|=��>�º�ý°

ç|\TÐ�ì{v��vÌ��Xí�ºohÚmaBÐ�ì{v�rým�h��
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Ì�McXm^TÐ�ng=|=�oaw|I���S ohÚmaX�é°A��X��*Êm`S�n�@�æOBÐ���R��X�McXm^TÐ�ng=|=���w�mfgQí
��åXÐ�^TÐ��Xí�ºmfc`GÌ�9�ÒÊm`S��fcRÌí�ºodýmaTÐ�ÜÌÚ�CK�ÒÊm`S��v|�SÌ���í���w�qg@�º�ý°X}<�Ø|Q

���TÐ�gga�TÐ�zeK�Úm��KøÐ�9�{Aj=��ºëím^�TÐ�ºè�c�TÐ�º�=Ø�?í�Õm�hüÐ���@�����
Ñ�og?í}TÐ�ohÚmaBÐ�oaw|I���å[QúÐ�Ø|å`TÐ�zwz��T�º��aTÐ�~`h�9�ØÐ|QúÐ��Rm�<�Ø|Q��S�ohÚmaX���w�mfgQí

McXm^TÐ��X��gcR�ØzK�Ø�?í�ém@�9�oaw|\TÐ�ì{v�êz���=í�ºohÚmaX��S�9�ÒÊm`S�|�SúÐí��
Õ�oaw|I�ïÚm�?üÐ��wÛ��TÐ��o�å�eTÐ�ë�åb=�qåg@�º�å^g�\TÐ��åwÛ��TÐ�Ò|vmå]T�måaQí�M`J�BÐ��wÛ�=���w

�ÒÊmå`bTÐ�ïíÙ��åX��feåX�ocgcaTÐ�o��eTÐí�ºo\G��BÐ�íÌ�ºowØm^TÐ�ÓÐÊm`bTÐ�ïíÙ��X�McXm^TÐ�M<�îEbTÐ
nåc\w��å>�º�gåaBÐ�CåK�Ê5GúÐ�ß|K�é°A��X��gga�TÐ�oaw|I���=í�ºo`g^[TÐ�íÌ�o^`=|BÐ��åwÛ�=��åeX

��^�<��f[^<�ÊÐØÌ�ohÚmaX�z^<�ÓmK�d6�CK�Ê5GúÐ�º�`w|^TÐ½»»¾Þ º½¼Ã�½¼Ä��
º��w�åa�TÐ�oågcdK�ê�åaw�ï{åTÐ���åYTÐ�êmåga<�oaw|\TÐ�ì{v���d�=

�TÐí�º�ÒØz7�ÓmQV=�íÌ�é5KÌ�íÌ��ýmRí��É�<��c^�=�ÓÐÚm�K�CK�ì}g,�oX°K����<�è�cåG��å�/�må¹Ì�zåa�^w��
�ÒØzå7�oådgR�oåc+�íÌ�ÒÚmå�K��åbT��å\^wí�º��åd^cT��åýÐØÌ�íÌ��=mQåV=�íÌ��Xm^TÐ�YDOXH��êmåRÚÌ�ÒÚ�åÉ�9

ogýmfeTÐ���?ÚØ�ÕÐ|��GÐí��Xm^TÐ�ÊÐØÌ�ÜmgR�íÌ�Ñm�@�9�mfXÐz��Gø�WRWDO�EDWLQJ�ØÐ|QúÐ�ÒÚÐØÎ��w|I��K
< Óm<m?³T�odgR�íÌ�ëÛí�zwz��<�ê�a=���TÐí�º�åXm^TÐ�ÊÐØú��ýmåfeTÐ�någ=FTÐ�ÕÐ|��GÐ���gT�ºÞmA��gTØ�n?�d

�í��åXm^TÐ�è�cåG��åK�ÒÚÐØüÐ��ågc�=�íÌ�Úmå\AÎ�N��w�ï{TÐ��GÐ|BÐ�íÌ��c�BÐ�Úíz<�ê�aw�~gý|TÐ�ëi<�é�aTÐ��bdwí
D�S�z@�NÎ�oaw|\TÐ�ì{v�9�ogK���BÐ�VeK��`bw�m,�ºÊÐØúÐ�9��=mQV=��

1+�aw|\TÐ�zd�^=ooåcXm^TÐ�î�åR���R��K�Mc�,�íÌ���,�êmgR�CK�ëíjåH�
ØÐ|QúÐ�Ómå<m?Î�CK�é�Z"Ðí��ocþGúÐ��^<��g?�=í�~gýÚ��S��SmXÌ�íÌ�n=mbX�NÎ�éma�høm<�ÒiååååååYeBÐ�9

oå<�?úÐ�ØÐzåKü���`h�NÎ���dBÐ�Ð{v��c¶��>�º�QÐ�Î�íÌ���GmýÚ�p �d^w�Ø|Q��bT�mfeK�åfgcK��åZ@��å�TÐ�9 m
k<�ê�aw��>�ºogýmfeTÐ�mf�_gÉ�zåeKí�ºmåfgcK��wzå^=�ÊÐ|?Î�ÖÐFRÐ�íÌ�mfgcK�oaQÐ�dcT�~gýÚ��S�NÎ�mfdgc�=�íÌ�m4mGÚ

�º�feåX��åS��ågcK��åZ@�ï{TÐ�|wza�cT�ma�I�ØÐ|QúÐ�ng=|=�ï|ª�ºogýmfeTÐ�oaQÐ�BÐ�CK�ocXm^TÐ�î�aTÐ���,�é�Z@
Kí�|w|a�TÐ�Ð{v��g�a=�ï|ª�ÒØmÌ ÜmGÌ�CKÓmå?ÚØ��<Ú��¼�ºÛmå�,½�ºzåg?¾�ºé�å�aX�íÌ� |åX¿�DåP

�é��aX�DP�íÌ� |X�º�gTíÛ¼ÄÄ»Þ ºÃ½�Ã¾��
2+�Ø�åf?��K�|wÚma�TÐ�o<m�S�ÊmGÍ|TÐ��X�nc\w�ëi<�oaw|\TÐ�ì{v���c�=

wÚma�TÐ�ì{v�CK� ðÊme<í�º��^X�McXm^TÐ�ØÐ|QúÐ�ÒÚmfXí|Ómhmg�TÐ��+�CK�oaw|\TÐ�ê�a=í�º�ogRFcT�����BÐ�xgH|=���w
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{TÐ��d^TÐ��K��ýma"ÐíïíÌ oåhízX��ýmåa@�CK�zd�^=�5S�º�X�gTÐ�ÊÐØúÐ��RÐí��X��T{�w�ï{TÐ�zf!Ðí�Ø|`TÐ��wØjw
�ºå �YTÐ��S�cåG�íÌ�º�å��JÐ�X�íÌ�º�åd^TÐ�Êmåe>Ì��=mQV�S�ÊÐØúÐ�¢meK��X�î|AúÐ�¢me^cT���H��gga=�íÌ

�º�=ÐÚzR���åcd måX��Qí�|wÚma�TÐ�ì{v�ÕÚz�=�zRí�ºé5KúÐ�o^g�I�æ°�Am<��c� ëÐÛíÐ�¢me^TÐ�ì{4�âÛ�=�zRí�º
�Ûm�,í�ºzg?í�º�G��Xí�º�G��BÐ�ëíØí�º�g^��o?ÚzS�ëÐÛíÌ��X��oågRFcT�Ø|å`TÐ�og@°É�îzX�Ú|a=��T{<í�º

��aeTÐ�íÌ�º�gTíÛ¼ÄÄ¿Þ º¾»¼��
3+0�%�2�� gåGíÍ|Xí�æåOBÐ�M<�oSÚmYBÐ�ÜmGÌ�CK�oaw|\TÐ�ì{v�ê�a=�ågd!Ð��^å�w��å�TÐ�æÐzåv±T�o_gåÉ��å�í�9�

º måfaga��T���å�TÐ��å[QÌ�Úmg�AÐíº�æÐzvúÐ��ga��T�ðmXÐ}�TÐ�|�SÌ��gd!Ð�x�Zw�Ð{4��º�ÒØz7�ÒFQ�é°A�mfaga��T
ì{v�ëkQ��T{T�åJ�BÐ�Øzå²�qg�<�º�McXm^TÐ�ÊÐØú��K���BÐ��w�a�TÐ�CK�zd�^=�oaw|\TÐ�ðmQÐzåvÌ�ÜíÍ|åBÐ�íÌ

c�aX�ogeXÛ�ÒF`T�oeg^XoÜíÍ|BÐ��[w��ÒF`TÐ��Êmf�hÐ�z^<í�mfgTÎ�é�É�TÐ���G�ðmw�G�ëÐØz²í�º���gýÚ�CK�mf�|^wí
�æÐzvÌ��X��gTÎ��Éí�mXí�º��dK��X��<�êmRmX�x��w� ð5w�a=���`eT�qåg@��åX�º��T��m�BÐ�~gý|TÐ��X��TÙ��Rmewí

�oåc�aBÐ�oåc@|dcT�Òzwz?�æÐzvÌí�Òzwz?�o\A�CK�çm`=øÐ��>�mfc@�og`gSí�Ó°bYBÐ��vÌ�º�å?ÚÐ|`TÐ¼ÄÄ»�º
Þ¼¼À��

ÓÐ�\A�Òz^<�oaw|\TÐ�ì{v�|/í��
�oaw|\TÐ�ì{v�oGÚ5d<�ÒÚÐØüÐ�îzT�oKmeaTÐ�|Q�=��
�ÐØüÐ���R��X�æÐzvúÐ���íí�zwzMcXm^TÐ�CK�mf�|Kí�ÒÚ��
�o`c��BÐ�owÚÐØüÐ�Ómw���BÐ���R��X�æÐzv±T�ogK5!Ð�oGÐÚzTÐ��
�oågeX}TÐ�ÒF`TÐ�zwz í owO�TÐ�ØÚÐ�BÐ�|QÐ�=��X�zSi�cT�McXm^TÐí�ÒÚÐØüÐ�Êm[KÌ�M<��m�BÐ�ÊmacTÐ

{g`e�cT�oXÛ°TÐ��
4+3RLQW�0HWKRG� |�SÌ��X�E�^=�ðø5^�GÐ�ç|\TÐ�ðÐÚmY�hÐí��åX��åXmK��S�Óm?ÚzT��Éí�CK�ï��²��gTØ�Ø�?í�nc\�=í�º

��Z��w��T{<í�º�XÐ�^TÐ�ì{v�ÜmGÌ�CK��dK��S�Óm`gÉ�=�ëÚma=í�ºmfGmGÌ�CK�é5KúÐ�ëÚma�G���TÐ��XÐ�^TÐ
��åZ²��å�TÐ�àmåaeTÐ�ØzåK��dªí�º�XmK��S��X��w�²�mX�îzB�m^�=�àmaeTÐ��X�ØzK�CK��dK��S�º�åd^TÐ�måfgcK

�é5åKúÐ��ågd��T�êmå]h��å��w�5åS�ºÒiåYeBÐ�9�î|AúÐ�é5KúÐ��X�ohÚmaBm<��d^TÐ�Ð{4�og��eTÐ�odgaTÐ��v�ë�b�Q
��w�åa�TÐ�oåaw|\T�Ò}ågdBÐ��ýmåZ#Ð��åvÌ��åX��gTzåTÐ�E�^wí�ºÚ�?úÐ�ÓmþQ�9�mfgcK��Z��w���TÐ��aeTÐ�n�@

Ð �YQ�íÌ�Öm�h�9�mXmv�ÐÚíØ�n^cw��fQ�ºàmaeTm<�Øzå 3 ÐÙÎí�oåwme^<��åXÐ�^TÐ��w|^=�íÌ�Úmg�AÐ���w�3�ÐÙkQ�ºoaw|\T
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ÒE#Ð��fZae=�ÊÐØúÐ��w�a=�ogcd^<�MdýmaTÐ�ëÌ�oeg^TÐ��X�mfcbåY<�ÊÐØúÐ��w�åa=�oågcd^<�êmågacT�oåQ|^BÐ�í
��gTÐ��É�=�mX�Ð{ví�ºxg�ZTÐ�ºÚ��eTÐ��<Ð�zfQ��^X¼ÄÄ»��

�zSÌ�qg@�ºogecK�ÊÐØúÐ��w�a=�rým�h�ë�b=�ëi<�oeg^TÐ�og�TmP�ÓzwÌÃ»·�å?Ì��åX�º�åTÙ�CåK�oåeg^TÐ��X
og�c�TÐ�nhÐ�!Ð��^<�9�Úm�BÐ�xg�Z=��

��< é�d^BÐ�í�;m"Ð�êm]eTÐ��åX�Då�S�9��å�ým�e<�{åAjw�ø�ºoågedgTÐ�ow�!Ð�à�\#Ð�9�McXm^TÐ�ÊÐØÌ��w�a�T
�îÌÚ�qg@�ºëmg@úÐÁÁ·~åb^hÐ�må,�McXmå^TÐ�ÊÐØÌ��w�åa=�rým�eT�ê5�vÐ�ïÌ�;�=�ø�ÒÚÐØúÐ�ëÌ�oeg^TÐ��X

McXm^TÐ�og?m�hÎ�CK�m�cG��
�ºogedgTÐ�ow�!Ð�à�\#Ð�9�McXm^cT�ow�e^BÐ�Öí|TÐ�ßm`�hÐ�ÚmHÌ�qg@Á¼·�åg^`=�êzåK�NÎ�oåeg^TÐ��åX

�NÎ�må[wÌ�êmå]eTÐ�Úmåa�QÐí�ºÊ�å`bTÐ�DåPí�Êj`bTÐ��Xm^TÐ�M<�ç|`w�ø�;m"Ð�êm]eTÐ�ëÌ�í�ÊÐØúÐ��w�a=�êm]h
McXm^TÐ�M<�oTÐz^TÐ�í�ÒÐím�BÐ��

�zSÌ�qg@�McXm^TÐ�ÊÐÚËí�Óm@FaB��vm í ém`PÎ�èmevÂ½·Ì �å\^=�ø�ÒÚÐØüÐ�ëÌ�oåeg^TÐ��åX�ê5�åvÐ�ï
�*mw�e^X��QÚ�9�-mªüÐ�ÚízTÐ�m4���TÐ�í�ºMcXm^TÐ�Óm@FaX�í�ÊÐÚù���åga í ºogTíjå�Bm<��fGm�@Îí

o`c��BÐ�owÚÐØüÐ�Ómw���BÐ�M<�oTØm��BÐ�oa�TÐ��
@ËÀ@O�8N@ËsÉL¸?�8� �
�McXmå^TÐ�|w�å\=í�nwÚzå�<��TÙí�ïÚÐØüÐ�Ûmf!Ð�9��^[TÐí�Ú�ZaTÐ��?íÌ�o!m^X�CK��d^TÐ��åK�

ïÚÐØüÐ�Ûmf!Ð�ÒÊm`S��Q|T�og?ÚmAí��gcAÐØ�ÓÐÚíØ��w|I�
�Úmå��KøÐ�Må^<�{åAúÐí�oSÚmåYBÐ��åw|I��åK�McXmå^cT��`gJ�åTÐ�ÚÐ|a�GøÐ��c#�nGmeBÐ��!Ð�oþg*

�o@í|\BÐ�Úm�`�GøÐí�ocþGøÐ��K�o<m?øÐí��SmYBÐ��@�CK��d^TÐí��*m@FaB�
�Z�YTÐ�Úm��KøÐí�}g��TÐ��K�Øm^�<øÐ�9 ogK���BÐí�oa�TÐ��A�=�CK��d^TÐí�McXm^TÐ�ÊÐØÌ��w�a=�9�og

�TÙ���TÙ�9�Ó5c]�TÐ�Ñm<�x�Qí�|wÚma�TÐ��c�<�McXm^TÐ�oYRmeXí��gQ��TÐí�o^?Ð|BÐ�é°A��X�
�ØmåHÚÎí��åg?��TÐí�æÐ�üÐ��å�gcdK�9�ÊmGÍ|TÐ�ÚíØ�ogTm^Q�ÒØmwÛ��w|I��K�ÊÐØúÐ��w�a=�êm]h��g^`=

w�\�T�MGíÍ|BÐ�Ñ�c\BÐ�æz4�Ð��h�mffg?�=í�ÒØ�?�BÐ�ÓmRm\TÐ��X�ÒØm`�G°T��eg� í �d^TÐ�|�
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�Îí Úmb�<øÐí�âÐz<³T�oÉ|`TÐ�o@m=ÎÙow�e^BÐ�Öí|TÐ��Q|T�oÉ|`TÐ�xg�w�m,�McXm^TÐ�M<�o�QmeBÐ�ÖíÚ�ÊmS
�McXm^cT�

�EåSÐ�ogRÐzåZX�Êm\KÎ��?Ð��X�ogK���BÐ�DP�ÊÐØúÐ��w�a=��ýmGí��K�Øm^�<øÐ�ÊÐØúÐ��w�åa=��ågcd^T
o�g�Éí�odgcG�Dwm^X��Qíí�Ø| í �hmXi<�McXm^TÐ�CK��b"Ðí�

��åX��c]�TÐ�mwm[R�9�|]e=��wÚÐØÎ�o\c�S��wÚÐØÎ��db7��gbY=í��c]�TÐ��@�MGíÍ|dcT�oÉ|`TÐ�o@m=Î
�`gJ�TÐ�ÊÐØúÐ�|wÚma=�

�i�TÐTÐ ëú�ºMcXm^TÐ�ÊÐØÌ��w�a=�9�ogec^TÐ�Ìz�X�êÐz��GÐ�CK�zgS�ÖíÚ�ÊmåSÙÎ�CK��d^=��w�a�TÐ�9�ogec^
êmK��bY<�og?m�hüÐ�î���X��QÚ�CK�zKm�w�m,�ºMcXm^TÐ�M<�Úmb�<øÐ�í�o�QmeBÐ��

ÚØmZBÐ��vÌ��
�º�I�h|<��wmh�Øm^G��ÒÚÐØÎ�ºë5K�ëØÚúÐ�º�ýÐí�ÚÐØ�ºowO�TÐ�ØÐ�BÐ½»»¼�
�ºohØ5"Ð�"Ð Ûmåf!Ð�9�McXmå^TÐ�ÒÊm`S�ÜmgRºë5gcG� Ð z�KåGÚº¨ØÚúÐ��X�åbmDåP�D�å�?mX�oT

º~dH�MK�o^Xm?ºÒÚ�YeX¼ÄÃ¿�
�º�cwíÛ���@�ïzfX�ºëí|AËí�ÒÚÐØÎ�ºogKmeZTÐ�ÓmR°^TÐ�ºMe@�ÚÐØ�ºë5K�¼ÄÄ¿�
�º�cwíÛ�º��@�ïzfX�Ú�]eX��X�ØÐ|QúÐ�ÒÚÐØÐ�ºoghm�høÐ�ÓmR°^TÐí��dS�¼ÄÃ¾�
�º�X°G�zfQ��gfG�9 �`gJ�TÐ�ÊÐØúÐ��w�a�T�ém^Q�êm]h���h�ºë5åK�oe\cåG�9�oågX�b"Ð�Ò}åf?úÐ�

ºïÚØøÐ�oc6�Øz^TÐ½Äº�a�X�
�º¨Ð�eYTÐ�ºÖ°É�ÓmR°^TÐí�ØÐ|QúÐ�ÒÚÐØÐoghm�hüÐººo^Xm!Ð�Ñm�H�o�GjX�üÐºowÚzebG�¼ÄÄ¿�
�ºÚ�HmK�º|aÉ�z1Ð�º�þg<��AzX�ÒÚÐØøÐ�ºowÚzebGøÐºog^Xm!Ð�oQ|^BÐ�ÚÐØ�¼ÄÄ½�
�BÐ ÒÚÐØÎ�º�gK5GÎ�zd7�º�`w|^TÐ�ºÊm^eÉ�ºMXúÐ�}S|X�ºowO�TÐ�ØÚÐ�½»»¾�
�ºæm�^TÐ�ºzd7��\^BÐ�z�K�ºogX�b"Ð�ÒÚÐØøÐ�9�McXm^TÐ�ÊÐØÌ��w�a�T�o�wz"Ð�Ómvm øÐ�ê�c^TÐ�ÚÐØ

ºogK5�?øÐ�ºpw�bTÐ¼ÄÃÃ�
�º|dK�º�Rm�TÐ�z�K��1|TÐ�z�K�º�`e@�Úm`_TÐ�z�Kí�ÒÚÐØÎ�üÐÓmR°^TÐí�ØÐ|QúÐºoghm�h�Qma�TÐ�o�GjX�o

ºog^Xm!Ð�ºowÚzebGøÐ�¼ÄÄ¾�
�à ºëØÚúÐ�ºOecT��ýÐí�ÚÐØ�ºowO�TÐ�ØÚÐ�BÐ�ÒÚÐØÎ�ºzd7�ocgfG�ºÝmgK¼º¼ÄÄÄ�
�º�?ÚÐ|`TÐ�ºzg�TÐ�ëÐ��h�ºÊÐØúÐ��w�a�T�qwz"Ð��AzBÐ�º�mh�ëíz<�ëíz<ëmbX�ºOh�¼ÄÄ»�
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�º.�w|aTÐ�º�GmR�zd7�àºØÐ|QúÐ�ÒÚÐØÐ¼ºog?Ù�deTÐ��<m\BÐ�oS�º�5Kºë¼ÄÄ»�
�º�gQ�=�º�K|X�º�Pmw�Öm�`TÐ�z�K�zd7í�oåXz#Ð�âm\R�9�MwØ�^�TÐ��w|wzdcT�ïÚÐØüÐ�ÊÐØúÐ�ÜmgR

ghzBÐoºzc6ºØ�^G��cBÐ�oc6½ºØz^TÐ¼ººßmw|TÐ�¼ÄÄ¼�
��e�eBÐ�ºº3mG�Úz<�LK�ºÊÐØúÐ��w�a=�Òízh�ÊÐØúÐ��w�a=�ÒízhïÚÐØüÐºod]eBÐ�ê�c^cTowÚÐØüÐººë5K�

¼ÄÃÄ�
�ºë5K�º�wÛ��TÐ�í�OecT�ëÐ|vÛ�ÚÐØ�ºowO�TÐ�ØÚÐ�BÐ�ÒÚÐØÎ�ºme@�º¢mh½»»¼�
�ºÚ��eTÐ�zfQ��^X��<Ì�º��_TÐ�ÊÐØúÐ��gga=�ºëØÚúÐ�9�og?Ð|��åGøÐ�ÓmKíOBÐ�9�oTmåGÚ�D�å�?mX

DP�ºÒÚ�YeX�ºoghØÚúÐ�o^Xm!Ð�¼ÄÄ»�



6WUDWHJ\�RI�8SGDWH�7KH�'DWD�LQ�� 'LVWULEXWHG�'DWDEDVH�6\VWHP�

�zKm�BÐ�Ñ�Gm"Ð�Ùm�GÌ±Ñ�Gm"Ð�ê�cKí�oGzev�ogcS±Òzwz"Ð�o^Xm?
�hmg�TÐ��wz^=�ocbYX�éíme=���w�æ�G�q��TÐ�Ð{v�9�Óm`cX�CK�ï��²�oKÛ�X�Ómhmg<�zKÐ�R�êm]h�9�Óm

êm]eTÐ�Ð{v��AÐØ�y�h�ÒzK�m4��mg�g=ÐFGÐ�ÒzK�z?�=ÓphmS�í��cbYBÐ�ì{v�é�@�ogý}?�é�c@�pXzR�ëÌ���G
�íÌ� �?ùÐ� �wz^�TÐ� og�g=ÐFGÎ� CK� zd�^=� ëmg@úÐ� �]^X� 9íº� y�h� ëíz<� ow}S|X�Ómhmg<� �wz^=� CK�V�a=

"Ð��X}TÐ�9��wz^�TÐ��aga��ÒÚ|bX�Ómhmg<�CK�ï��²��KÛ�X�Ómhmg<�zKÐ�R�êm]eT�ÕÙ�dh�ÚmIÎ�9�y�h�ÒzK��9
�G�ºogc7�|=�g�dS�ob�H��AÐØ�o\ah��X�|�SÌæ5< ºy�eTÐ� ì{v�9�Ómhmg�TÐ��wz^�T� og�g=ÐFGÎ�ßÐ|^�GÐ���w

m*mhmg<��QÐ�=��d[w��
�?ùÐ� �wz^�TÐ� �X� �S� mwÐ}X� pcdH� oXzaBÐ� og�g=ÐFGüÐ��aga"Ð� �X}TÐ� 9� �Ém"Ð� �wz^�TÐ� Ð{Sí

�º�zwz?��X��gQ��Az=�ëÌ�Ø|�d<�âÛ�BÐ�êm]eTÐ��AÐØ��d^TÐ��K�o?Úm#Ð�àmaeTÐ�9�Ómhmg�TÐ��wz^=�oghmbXÎ��d[=í
�gQ��gR�>�TÐ�î���X�o?ÚØ��X��Q|=�êm]eTÐ��AÐØ�oaQÐ��X�Ómhmg<�CK�|d��X��bY<��Z�h��T{<í�

�TÐzTÐ�Ó5cbTÐ��= og�g=ÐFGÐ�Óm`cBÐ��RÐ�X�zwz ºoKÛ�BÐ�Ómhmg�TÐ�zKÐ�R��]h�ºoKÛ�BÐ�od]húÐ�9�Ómhmg�TÐ��wz^
mfeX��bT�y�eTÐ�ØzKí�

.H\�:RUGV� 6WUDWHJLHV� RI� � 8SGDWH� LQ� GLVWULEXWHG� V\VWHPV�� 'LVWULEXWHG�GDWDEDVH�V\VWHPV��GGEV���5HSOLFDWLRQ�GDWD�LQ��GGEV���GDWD�FDWDORJ�� �
Î�� âÐ�hÌ�o<m�bTÐí�ÒÊÐ|aTÐ�ogcdK�9���d�=��KÛ�BÐ�od]húÐ�9�Ómgcd^TÐ��ÒÊÐ|R�ë�b=�ëÌ��bdw�ÒÊÐ|aTÐ�ogcdK

ÊÐ|R�íÌ�ogc7Ò�z^<��K�âÛ�BÐ�êm]eTÐ��AÐØ�Ómhmg�TÐ��wÛ�=��SmXÌí�ê°^�GøÐ�o^g�I�n��<�'o<m�bTÐ�ogcdK�5eg<
Ómgcd^TÐ�ì{v�îz@Î�ë�b=�ëÌ��bdw�
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¼�Ómhmg<�oQm�Î�
½�mg<��wz^=Ómh�
¾�Ómhmg<�æ{@�

íÌ�ogcd^Tm<�êmR�ï{TÐ�Ûmf!Ð�Ómhmg<�CK�mgc7�mv{g`e=��bdw�Ómgcd^TÐ�ì{v�z^<��K�Ûmf?�Ómhmg<�CK
|AÌ��é°A��X��TÙí���gR�>íí�êm]eTÐ�ÒÊm`S�CK�|Ai<�íÌ��bY<�|>j=�Ómgcd^TÐ�ì{v�ëÌ��Hø�

xÒÊÐ|aTÐ�o�g�h�ÓømZ=øÐ��gTmb=�âm`=ÚÐ�z^<��K�wÌ o<m�bTÐ�íÌm[�
x�w|AË�MXz���B��Xmv�m*mhmg<�ë�b=���TÐí�êm]eTÐ�àmah��^<�à�aG�oghmbXÎ�
x�`ýmJí�{g`e=�9�ÚÐ|d�GøÐ�CK��=ÚzR�

êm]eTÐ�ogR�>í��X�zw}w�|AÌ�Úmg�AÐ�NÎ�oKÛ�BÐ�Ómhmg�TÐ�zKÐ�R��]h��ddZX�p^QØ�mvDPí��XÐ�^TÐ�ì{v
�=�ëíØ��`ýmJí�{g`e=�9�ìÚÐ|d�GÐ�oghmbXÎ�CK��d^wí�Óm`cdcT�y�eTÐ�Øz^=� ogTË��g�\=�9���d�w�Úmg�AøÐ�º��R

�mfeK�ê°^�GøÐ���w���TÐ�z^<��K��ýÐØ��bY<����9p©mG�ogTùÐ�ì{v�
xob�YTÐ��AÐØ�ÓømZ=øÐ��gTmb=�ßm`�hÐ�
xÓmX°^�GøÐ��X�z"Ð�o�g�h�êmfBÐ�{g`e=�9�ob�YTÐ�oK��ÒØmwÛ�z^<��K��
xhmg�TÐ�NÎ�é�É�TÐ��T�fGÓm�
xd^=�ø�zR�êm]eTÐ�9�àmah�Ø�?í��K�|]eTÐ��_<��d^TÐ�owÚÐ|d�GÐ��
x�gR�>�TÐ�î���X�âm`=ÚÐ�

Ø�?í� NÎ� o?m�<� Òzwz?� �SmYX� megTÎ� �d y�eTÐ� Øz^=� ogTË� ëÌ� øÎ� |S{TÐ� oa<m�TÐ�ÓÐ}gdBÐ� �S� �X
�ogcd^TÐ�ÑÚm��TÐ�é°A��X��@�T�zaT�º�mfc@�CK��d^=�ÓÐÊÐ|?Î�>���@�ÓØÐÛ�5cS��hÐ�`cb�TÐ�ocR�y�eTÐ�ØzKo

�`=|=���@�y�eTÐ�îz@Î�Ómhmg<�9��wz^�TÐ�ogcdK�ÊÐz�=�ëÌ�mX��bTíº�mgc7�{`e=� m¹�S�ÒÊÐ|aTÐ�ogcd^<��c^�w�5gQ
{v�Oh� ÒÚí¥�o�g�h�î���X�CKÌ�NÎ��gTmb�TÐ� ì{vì9 �QÐ�=�èmev� ë�bw���@�y�eTÐ� �g+�NÎ�Ó°wz^�TÐ

Ómhmg�TÐ�
y�eTÐ� ØzK� zwz ocbYX�9 ���<� �=� mf^RÐ�X� zwz �T{Sí��cX� �bT�½'¾�ÕÙ�dh� êzR� qg@� º

�CK��Z�h��bT�ÒÊÐ|aTÐ�ogcd^<�oÉmA�êm]eTÐ��AÐØ�ÓmX°^�GøÐ�ë�b=�mXzeK�y�eTÐ�ØzK�ÒØmw}<�ê�aw��bgXmewØ
�ogcd^TÐ�ë�b=�mXzeKí�º�gTmb�TÐ��RÐ��wz^=�zwz �=�y�eTÐ��X�M^X�ØzK�CK��aQ�Ôz Ó°wz^�TÐ�ëmQ�ì

�v�y�ecT� ØzK��RÐ� ë�bw� ëÌ�àO<� ºêm]eTÐ� �AÐØ��gTmb�TÐ��RÐ�CK� é�Z"Ð��`b=� �eg^X� ogXÛÚÐ��<� ma��X
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M���h���gTmb=��QÚ�9��aQ�~gT�ogcd^TÐ�ì{v�D>i=�ëmQº��wz^�TÐ�ogcdKí�y�eTÐ�ØzK�M<�àm�=ÚÐ�èmev�ëmS�ëÐí
d[=�og�g=ÐFGÐ�CK�é�Z"Ð�í�q��TÐ�9�îz^�=�5hÎí�ÓømZ=øÐ�nª�y�eTÐ�îz@Î�9��Ém"Ð��wz^�TÐ�ëÌ��

��a²�5<�y�eTÐ��g+�NÎ��ZgT�O�ew�ëÌ�
xoS|"Ð��ýmZ�<�êÐ}�TøÐ�ogcd^TÐ��Â�'xg�É���í�NÎ�xg�É���í��X�Ómhmg�TÐ��ah�qg@��X

{Sí�|AËÐ�ýÐØ�ë�bw�ëÌ�ïÌ��Ém"Ð��wz^�TÐ�|>Ð�owÚÐ|d�GÐ�
xy�eTÐ��g+��AÐØ�oaQÐ��X�Ómhmg�TÐ�ë�b=�ëÌ�

g�g=ÐFGøÐ�Úmg�AÐ�nªí��d�TÐ� ogTmP� ogcdK�E�^=��wz^�TÐ� ogcdK�ëÎo�gTmb�TÐ��`A�9�zKm�=���TÐ
�êm]eTÐ�ogR�>í�ÒØmwÛí�

�hÐ�qg@��wz^�TÐ�ogTË�ç|I�oQ|^X�NÎ�øíÌ�ç|\�h�æ�G�mehkQ�ºoXzaBÐ�og�g=ÐFGøÐ�ß|K��X��bd�h��bT
zKÐ�R�od]hÌ�9��wz^�TÐ�âÐ�hÌ��geZ=��bXÌ�zR�MK�h�NÎ��KÛ�BÌ�Ómhmg�TÐ�

xzKÐ�R� êm]h� � �dZX� ìØz²� mX�n��<� ogcd^TÐ� Êmf�hÐ� z^<�pRí� ïÌ� 9� ��w� ï{TÐí� �?ùÐ� �wz^�TÐ
�âÛ�BÐ�Ómhmg�TÐ�êÐízTÐ�|AÌ�9��MX�w��S�����yTÐ��

xogcd^TÐ�Ôíz@�pRí�ë�bwí��aga"Ð��X}TÐ�9��wz^�TÐ�
Ï��TÐ��bdw�Ómhmg�TÐ�zKÐ�R�od]hÌ�9�y�eTÐ�ÓÐÙ�Ómhmg�TÐ��wz^=�9�oXz���BÐ�ç|\TÐ��X�oK�d6�NÎ�ç|\

��X��S�9�mfgTÎ�ÐDHÌº�KÛ�BÌ�����'Ómhmg�TÐ�zKÐ�R��]h��^<�9�mgTm@�êz���w�mX�mfeX�owÚm��TÐ��ì{v��X
�oaw|I�ç|\TÐ6QHDNHU�QHW�eTÐ�îz@Î�9�Ómhmg�TÐ��wz^=�CK�zd�^=���TÐí�Ómhmg�TÐ��ah���w�Êmf�høÐ�z^<í�y�

�é°A� �eg^X� ogeXÛ� ÒFQ�é°A��w} ocgGí�ïÌ� íÌ��e_,�Þ|R�CK� oTz^BÐ½¿y�eTÐ��Rm<� mfgQ� éz^w� oKmG��
MXz���BÐ� z@Ð� êzaw� zR� �hÐ�qg@� oTz^BÐ�Ómhmg�TÐ� é�Éí� |Ai=� oTm@� 9� owz6�DP� oaw|\TÐ� ì{v� E�^=í�CK

z^X�D_TÐ�Ómhmg�TÐ�êÐz��GÐo�g�É�DP�ÓÐÚÐ|R�Ùm Ð �gcK�n=Fwí�Ómhmg�TÐ��QÐ�=�êzK�NÎ�ïØjw�zR�m,��T��zR íÌ
oTz^BÐ�Ómhmg�TÐ�é�Éí�M@�NÎ�Úm]�høÐ�ÒFQ�é�\w�

�SÐÚíÐ�Ómhmg�TÐ� zKÐ�R� êm]h�9�2UDFOH� �mg�g=ÐFGÐ� ÒzK�pXzRÓêÐz��GÐ� mfeX�Ómhmg�TÐ��wz^�T
�og]�cTÐ�Ú�ZTÐ��6QDSVKRWV���aQ���TÐíz���=êê�aw��mGúÐ��cBÐ�9��wz^=�ïÌ�Ôíz@�zeK�º�ÒÊÐ|acT
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�Êm^eZT�ÚmZ@Î ��`h�mvz^<��cKÌ�êmwÌ�o^<ÚÌ�êÐØ�ðmXmX�9¼¿ÜÚmX¼Ä¿Ã�ê��½À�
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�-|^TÐ�ÑØúÐ�ÕÙ5h�âíÚÌí�¿Ä��

êmK�ogSÐFHøÐ�|<��SÌ�ÒÚ�>�Öm�eT�ëmS¼Ä¼Â�o`åZ<�qåTm�TÐ�êmå^TÐ�éíØí�ðmX�dK��Bm^TÐ�î���BÐ�CK�m*ÐD>i=í�ê
©Ì�NÎ�m*�KØ�é°A��X�oÉmA�mvDåZX�|w|a=�9�mfa@í�ÚÐ|a�GøÐí�ow|"Ð�9�Ñ�^YTÐ�ÒØmgG�êÐF@Ðí�ÒÐím�BÐ�og�'

oågcAÐzTÐ�m¹íjåH�9��Az�TÐ�êzKí�'oåw|"Ð�9�måfa@í�oågBm^TÐ�Ú|å��TÐ�ÓmåS|@���gQ�å�TÐ�Ømå øÐ���åH�5åS
ØÐz^�GÐí�é°a�GøÐíìTÐ m4°a�GÐ��?Ì��X�ém[ecT��^�=���TÐ�Ñ�^YcT�ÓÐzKm�BÐ��wza�T�ïØmZ�RøÐí��mg��'

oåg<|^TÐ�éízåTÐ�måfgQ�5<�3m^TÐ�Ñ�^H��X�D�bTÐ�îzT�ðm^GÐí�îzZ<�ÓÐ�KzTÐ��c=�pc<�Rí�'ëmåS�5åSæÐFåKø�
D�bTÐ�ì|>Ì�Ø�^G��<Ð�oX�b�<���gQ��TÐ�Øm øÐ�'og<|^TÐ�Ò|w}!Ð���H�9�Ø�^G��<Ð��R�X�æÐFKøÐ�Ð{v�Û}K�ÐÙÎ�À»�

øím�dcT�NíúÐ�Ómwz�TÐ�phmS�z��Ñ|^TÐ�mwm[R�Ò¢meX�m¹°KÎ�é°A��X�-|^TÐ��I�TÐ�é�AzT�og�gQ��TÐ�Ó
�êmK�NíúÐ�ogBm^TÐ�Ñ|"Ð�owm¹� ñ{eX�Ú5^�GøÐ¼Ä¼ÃØm øÐ��^?�m,�og�e?úÐ�oedgfcT�-|^TÐ��I�TÐ�â�[A�í�ê

< mX�ëmK�í�ogSÐFHøÐ�ÏØm�BÐ�Ohí��Qzv�NÎ�é�É�cT��TÙ�é°_�GÐ�NÎ��^�w���gQ��TÐ�m*mR°K�oXmRÎ�9�ÓÌz
�oca��BÐ���Tíz<í��db�<�æÐFKøm<��c�R��X�o�PÚí� ðm<ím Óz?í�ëÌ�z^<�Ø�^G��<Ð��X� '��gQ��TÐ�Øm øÐ��cKiQ

9 Ûm�"Ðí�z�h�CK� ðmbcX� Ø�^G��<� }w}^TÐ� z�^<� �QÐFKÐ�¼¼|wÐEQ¼Ä½Áõ�dw� 3�M@�9� ê�êmgR� ë°KÎ�CK
�z@Ðí�|fH��X�|�SÌ�obcdBÐ�À¼��

ÓmåR°K�påXmRÌí�owØ�^å�TÐ�oåTízTÐ�é°a�åGm<�æÐFKøm<�ÓÚØm<�oTíØ�éíÌ���gQ��TÐ�Øm øÐ�ëmS�æÐFKøÐ�Ð{)
�MKí�mf^X�ogGmX�c<Ø��æ�dgb@��w|S��oåg<|_TÐ�éízåTÐ�âÚmå�=�NÎ��åTÙ�îØÌ�qåg�<�Ûmå�"Ð�9�ðmåXmK�ð°ZeR

�Ø�^G�éË�obcdd<�mfQÐFKÐ�ë°Kü�'zTÐ�éíÌ��X�mghm\w|<�phmSí��å���T�måfQÐFKÐ�ë°åKÎ�NÎ�p^G���TÐ�og<|_TÐ�éí
�og<|^TÐ�Ò|w}!Ð���H�9���gQ��TÐ�z?Ð��TÐ�êmXÌ��w|\TÐ��\R�9�mfeX�o�PÚ�ìm øÐ�~`e<�éízTÐ�oga<�'�gcK�zSÌ�mX�Ð{ví

9 o\cå�TÐ�påg��=�9�ogXÐ|TÐ���GmgG��X�ðmXm��hÐ�ÓÊm?�m¹i<�ÓmQÐFKøÐ��c=�;Ð�=��Éí���@���`e<�Ø�^G��<Ð�
Ø°�TÐ�À½��

owØ�^å�TÐ�oåbcdBm<�pQFKÌ�oTíØ�éíÌ�ëmS���gQ��TÐ�Øm øÐ�ëÌ��X��P|TÐ�CK�'og�gQ�å�TÐ��<Ðí|åTÐ��åc=�ëÌ�øÎ±
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owØ�^�TÐ�'ocXmH�ëím^=�ÓmR°K�NÎ�ðÐz<Ì�Ú�\�=�3�'ÒØízå�BÐ�ogåGmX�c<zTÐ�ÓmåR°^TÐí�ÒÚmå��TÐ��åX�ÓÐ�eG�z^�Q
�ïØ�^�TÐ�ê5�vøÐ�éÊm[=Øm üm<�Ðí ��gQ��TÐ���gQ�å�TÐ�Ømå øÐ�ðmåYdfX�D�S��bY<�Ñ|_TÐ���h��ÙÎ�|åf]w�3

ÐFRøÐ�ÚzÉ���@��<�ê5�vÐ�ïÌ�ë�wØ�^�TÐÖÓmwø�TÐ��=zwÌ�ï{TÐí��GíúÐ�çOTÐ�9��K5!Ð��XúÐ�êm]e<�Þm#Ð
�ogbw|XúÐ�Òz��BÐ�À¾��

m^TÐ�9�îES�Ò�aS�ìÙ�`h�CK�ám`�cT���gQ��TÐ�Øm øÐ��^G�CåK��åd^TÐí�oåg<|^TÐ�oåa\eBÐ�9��ådýmKØ�ygG|=í�3
��å@í�oåw|"Ð�ÓÐÚm^H�é°A��X��^G��TÙ��a²��bTí��ogbw|XúÐ�Òz��BÐ�Ómwø�TÐ��gQ�5<�-|_TÐ�Ù�`eTÐ��gca=
�Ómå`Tm ÊmåGÚÎ��åw|I��åK�oåg<|^TÐ�oåa\eBÐ�9��mgåG�n�S�NÎ�Ú|��TÐ�ÓmS|@��KØí�Ñ�^YcT�DZBÐ�|w|a=

oRÐzZTÐ�ÓÐzvm^Xí��d>��QzT�ØÐz^�GÐ�CK�ëmS��TÙ��<maXí�og<|^TÐ�Úm\RúÐ��X�og^g�I�ÓmR°K�oXmRÌí�ëím^�TÐí
�måf�^g�I��åK�|å]eTÐ��_<í�ow|b�^TÐí�owØmZ�RøÐ�Ómh�^BÐ�o\GÐ�<��mg�TÐ�ìÙ�`h�'9 �åQzv��åga �åXÌ�CåK

�oa\eBÐ�9�Ñ|_cT�o[vmeBÐ�Ómvm øÐ�ÒÚm>ü��g�Y�TÐ�À¿��
øÐ�æÐFKÐ�naK�og<|^TÐ�oTízTÐ�z^ô= ��TÐ�ogedgTÐ�ogcS��BÐ�obcdBÐ���h�� Ð owØ�^�TÐ�og<|^TÐ�obcdBm<���gQ��TÐ�Øm

ÓmåR°^TÐ�måfgQ�ÓÌzå<�ï{åTÐ��å�`h�pR�TÐ�9��dgTm<��X5�vÐ�ëmSí�mf^X�owÚm í ogGmX�c<Ø�ÓmR°K�oXmRü�oghm�TÐ
gTÎ��^G�ï{TÐ�æz4Ðí�owm_TÐ�~`eTí�owØ�^�TÐ�og�gQ��TÐ�ogSÐFHøÐ�ÏØm�X�|w�\�T���'��gQ�å�TÐ�Ømå øÐ�ëmåS�5åS

åg²�êmXüÐ�m4�ß|^�w�ëmS���TÐ�à�_[TÐí�og�c�TÐ�Úm>ùÐ�ð°_��X��dgTÐ��X�ÒzgIí�ÓmR°K�oXmRü�ðømgX��å�R��åX
TÐ��åbw|XúÐ��R�BÐ�NÎ�oQm�Î�|AË�nhm?��X��dgTÐ�9��=°Az=í�;m\wüÐ�Ù�`eTÐ�ÒØmwÛí�nhm?��X�mghm\w|<���cå�

g²�êmXüm<�æÐFKøm<��w�TÐí�x�Ð�TÐ��`R�X�ë°KÎ�êzKí��dgTÐ�9�ØØFBÐí��T ë�^TÐ�zw�zXí�'�åRÌ��å�h�CåKí
�ÒÚm>Î�'påhmS��å�TÐí�oåZgA|TÐ��^ým[�<��dgTÐ�çÐ�GÌ�í}_<��wO^TÐ�ë|aTÐ��X�ÓmewO^TÐ�9���gQ��TÐ�Øm øÐ�Ìz<

í MGíDbTÐ�5gGø�m4�o?m�<�ogedgTÐ�çÐ�GúÐg² êmXüÐ� õz�w�3�o^hm,����åX��åQ� í zwzåYTÐ�ìÚ{å@��PÚ��TÙ�9
���\cG�CK��TÙ�D>i=�'oc?jX�ë5>i<í��=m?m@��dgcT��Xj=�og�gQ��TÐ��ým[�TÐ��c=�pXÐØmX�ìÚEX�ëÌ�øÎ�'~å/��Tí

���gQ��TÐ�Øm øÐ��X�ÓmR°K�oXmRÎ�og©i<��e�aw��c^?��=m\cG�ÀÀ��
g²�êmXüÐ�îÌÚ�ëÌ�z^<�ìØ°<�9���gQ��TÐ�Ø�?�TÐ��X��-mªøÐ�Ø�^G��<Ð��R�X�'êmågR�ÒÚíå�<�|åAúÐ��åv��e�RÐ

���gQ��TÐ�Øm øÐ��X�ÓmR°K�'êmK��f^X��=m�@m�X�Ìz��T¼Ä½Â�oåTíØ�éíÌ��åX�Êm^eåÉ�çm`=Ð��gR��<�p?�=���TÐí�ê
�EdQ�h��X�éíúÐ�9�3m^TÐ�9�ogSÐFHÐ¼Ä½ÃmfgcK��cIÌ�ê��Ðí oRÐzZTÐ�Òzvm^X�ÒÚm��T��Ømå øÐ�mf�?�d<�æFKÐ

�x�ÉÌí��c\BÐí�êm�TÐ��dgTÐ�é°a�Gm<���gQ��TÐ»æ�dgb@��w|S��9 ��gQ�å�TÐ�Ømå ³T�ðmgdåGÚ�ðm<ízåeX��dgåTÐ
êmK��ZeaS���`gJ�T�oQm�Î�ìz?�9�ìØ°�T�'o�GjB�ðmXmK�ð°�,�MK�5S����ãÚ��åG�P�påG�A�dgc<����zå^=��å�TÐ
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�\�<�pZZ ogX�b@�o�GjX��bG�X�mv|aX�ëmSí��dgTÐ��X���gQ��TÐ�Øm øÐ�ÓmR°K�|w�ÀÁ��
g²�êmXüÐ��^G�oTízTÐ���dgTm<�æF^=�ëÌ��9�oc�d�BÐ��QÐzvÌ�m4°A��X��a�gT���gQ��TÐ�Øm øÐ��X��=mR°K�oXmRü

^��BÐ�Ñ�^YTÐ�Òzhm�Xí��eI�TÐ�Ú|��TÐ�ÓmS|@��Kz=�m¹i<�mfeK�æ|K���TÐ�ogSÐFHøÐÒ|d�Hí|d^�å�BÐ���Ò�åX
�mf^X�ëím^=í�oRÐzÉ�ÓmR°K�oXmRÎí�ogcAÐzTÐ�m¹�þH�9��Az�TÐ�êzKí�m4°a�GÐ��?Ì��Ømå øÐ�âmåeRÎ�NÎ�zdK�5S

��<�e?í��T5H�z@Ð�TÐ��^g�\TÐ��dgTm<�æÐFKøm<���gQ��TÐ�'ø Ê}å?�Ómågd�BÐí�ëzåK�ëiå<� ð5ýÐØ�Ö|\w�ëmS�qg@
v|w| ��gG��bdKz<í��dgTÐ��K��Z`ew�ðm�w|R�m��ÀÂ� �

��å�h�Ým^�hÐ�9�NíúÐ�pdfGÌ�qg@�ðmgªÚz=�Ú�\�=��dgTÐí�pgQ��TÐ�M<�ogGmg�TÐí�owÚm��TÐ�ÓmR°^TÐ�Ó{AÌ
�M<�mX�ÒF`TÐ�é°A��GÚÌ�zaQ��edgTÐ�ØmZ�R°T¼Ä½Ä�¼Ä¾»;Ð�@�êÀ»·MåGíDbTÐ��X��dgTÐ�ìØÚ���=�m,

íÁ»·í ë�<mZTÐ��X¾À·oQm�üm<�|b�TÐ��X�î|åAúÐ��cå�TÐí��gRzåTÐí�ÑmYAúÐ��X�ÒD�S�ÓmgdS�NÎ�'5åS
�ogbcG°TÐ�ÓømZ=øÐí�ogKÐÚ}TÐí�og�ZTÐ�Óøm�BÐ�9�owÚí�TÐ�ÓmXz#Ð��X�D�bTÐ�pXzR��ÀÃ� �

g²�êmXüÐ�o�P|T�mvÚí{�<�Ø�^=�og�gQ��TÐ�ogedgTÐ�oR°^TÐ�Úí{<�ëÌ�Ê°?�ÒÚí�<��=�KØ�ÚÐ|d�GÐí��dgTÐ�Òz@í�9
aTÐ�Ómgd�BÐí�ëzK��K�oghm\wETÐ�ÓÐ����ågc@��åK�qå��cT��å Ð måghm\w|<��X�âÐ¢�9�êmXüÐ�é�AzT�o�g�hí

��Tí�¨må\wETÐ�Ø�å?�TÐ�z���=zhm�Xí��dKØ�9���f�T��og<|_TÐ�éízTÐ��^<��X�ÓmR°K�oXmRÎí��^åG��åTÙ��åga
ÒØíz7�ÓmR°K�oXmRü��åXz �ýmGí�Ø�?í��K�ðm��<�og<|_TÐ�éízTÐ��^<��X��åbw�3í�ðmåX�dK��dgåTÐ�zåg@�=�9

9ÝmaeTÐ�ne éízTÐ��c�<��=mR°K�ygGFT��^�w�ðÊme<í�ogGmX�c<Ø�ÓmR°K��g�Ð�X�Må<�påXmR�zåaQ��TÙ�CK
�9�ogedgTÐ�ogTm\wøÐ�ÒÚm��TÐí�oRÐzZcT�Òzvm^X�mgTm\wÎí��dgTÐ½Ä¼Ä½Á�mvzåa^=�Òzåvm^X�éíÌ�ÓE�KÐ���TÐí�ê

ëÌ�DP�og�e?Ì�oTíØ��X��dgTÐ�¨m\wETÐ�ëÐíz^TÐ�z��m4�ogHm`TÐ�mgTm\wÎ��KØ�9��a��=�3��dgTÐ�émXË�ÀÄ��
|TÐ�CKíoåghm\wETÐ�í�oågTm\wøÐ�M�TízTÐ�m�cS�M<�mXíÚ�ogRm`=Ð��gR�=��X��P��f�å�X�9¼Ä½Ã�êzå^<�5fXÐ}å�TÐí�ê

=øÐ��åX�oåcgcR��g<måGÌ�z^<í�mghm\w|<�ëÌ�øÎ��dgcT�ogcAÐzTÐ�ë�þYTÐ�9��Az�TÐ�påXmR�oåghm\wETÐ�oågTm\wøÐ�oågRm`
��X�ÒF`TÐ�é°A�Øíz"Ð�CK�ogedgTÐ�ëzBÐ��X�ØzK��Za<�m*|ýmI�êÐz��Gm<¼ÂÜÚmX¼Ä½Ã�gh�w�|fH���@í�ê

åg²�êmåXüÐ��åQÚ�NÎ�¨må\wETÐ��åZaTÐ�n�åG��?|wí�o^\a�X�ÒÚ�Z<���w��ZaTÐ�ëmS�qg@�êm^TÐ�~`h��X�
Î�^<��X�Ñm��høm<�¨m\wETÐ�ÚÐ{h³T�r�@Ì�5S�ëzK�9�oghm\wETÐ�Óm\c�Tm<��QÐFKÐ�ë°KÎí�Ómgd�BÐ�ÓÐÚmX

�ogedgTÐ�¨ÐjBÐ��^<�¨m\wETÐ�é�\GúÐ�é�AØ�CK���gT�w��X�éíúÐ�9í¼Ä½Ã�åX�oåghm\wETÐ�ÓÐ�aTÐ�pR|A�ê
g²�êmXüÐ�|\�Ð�m,�ï�?��Za<�ÚmXÙí�}^=���ewzX��X��bT�}S|X��bY<�p�|^=í�ogedgTÐ�Øíz"Ð�zwz?�ï{TÐ

�måfgcK��c��BÐ�ÓÐÚmXúÐ��X�D�S���R�Ê°AÎ�NÎ�mgTm\wÎ���T{A�ëÌ�z^<��dgTÐ�Òz@�<��gKm�X�zaQ�'�åTÙ��åQØ�må,
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ü 5*ømZ=Ð�Ìz<í�Òz�<���gQ��TÐ���dBÐ���h��?��cT�ogedgTÐ�oX�b"m<Ìzå��T�ìØ°å<��åX�oåwØí�ÓmR°K�oXmR��T{å<
�ogedgTÐ�og�gQ��TÐ�ÓmR°^TÐ�Ú�\=��Á»��

�X��å�TÐ�ÒÚ�å\#Ð�îzåX�èÚzå=�mghm\w|<�ÓÌz<���gQ��TÐ�Øm øÐí��dgTÐ�M<�ÒÚm��TÐí�oRÐzZTÐ�Òzvm^X�êmgR�ÊÐ|?
måZX�zåwz*�9�oåg<|^TÐ�Ò|åw}!Ð���H�9���gQ��TÐ�Ø�?�TÐ�mfcbYw�ò ØzåY�X��åR�X�Ùmå Ð NÎ�måf^QØ�må,�mf"�ÎÊÐÛ

�og�gQ��TÐ�ogedgTÐ�ÓmR°^TÐzTÐ�Ó°d"Ð��Y=�mf�Qm�É�Ó{AiQ���gQ�å�TÐ�Ømå øÐ�Mådf�X��wzåc�TÐ�zå��oågýmK
�mf�X|<�oa\eBÐí��dgTÐ�9�ogK�gYTÐí�ogSÐFHøÐ�ìÚmbQÌ�OeT��dgTÐ��X��=zvm^X�é°_�Gm<�'|=�å�TÐ�Ómå^�=�paTÌ�5S

���gQ��TÐ�Øm øÐ�CK�ogedgTÐ�oghm\wETÐ�ÓmR°^TÐ�9'�Tm<��=mR°K�9�Db`�TÐ�zg^w��²�êmXüÐ��^?�ï{TÐ�|XúÐ�pgQ�
��å)��=mR°K�Êm¹Î�NÎ��wO^TÐ�ë|aTÐ��X�Ómeg>°�TÐ��Z�eX��X��TÙ�|`�gT��fýÐÛÎ�ðÐØzY�X�ðm`R�X�ðÐ{��X�'�å]w�3í

��aQ�z@Ðí���gQ�G�ng�I�î�G��dgTÐ�9�Á¼��
p@m=Ìí���gQ��TÐ�Øm °T�og<|^TÐ�oa\eBÐ�9�ogGmg�TÐ�æí|]TÐ�Óig*��wO^TÐ�ë|aTÐ��X�Ómeg�d#Ð��Z�eX��X�

�dgTÐ�mfgQ�5<��GíúÐ�çOcT�ðÐØz6�ÒØ�^TÐ�oÉ|Q��4�'og<|^TÐ�éízTÐ��^<í���gQ��TÐ�ÑÚma�TÐ��TÙ�n�G��?|wí
��X��Tm��Tm<�ogbw|XúÐ�Òz��BÐ�Ómwø�TÐí�mghm\w|<��X��S�mf@|\=�ÓÌz<���TÐ�og<|_TÐ�æ°@úÐ�z��âÐVTÐ�Ême>Ì

� çÐ|^TÐ� �ØÐz_<��c@� �� mwÚ�Gí�VX� �X� �S�p`Rí�qg@� ØÐz_<��c@� z� �Ø�^=� ëÌ� �^g�\TÐ� �X� ëmSí
�|<��SÌ��`Q�mvzfK��<mG�NÎ�ogªÚz=�ÒÚ�Z<�og�gQ��TÐ�ogedgTÐ�ÓmR°^TÐ¼ÄÀÀ�êm^T�og�gQ��TÐ�ogRm`=øÐ�ÓØz?�ê

¼Ä½ÃÜÚmX�9�m)�pa"Ì�î|AÌ�ÓÐ�eG�OK�ÒzB�ê¼ÄÀÁ�gh�w�|fH�é°Aí��wzc�TÐ�M<�owÚm ogRm`=Ð��gR�=�ê
¼ÄÀÁTÐ ;í�êmR� ê���gQ��TÐ� Øm øÐ��X��S�pcdH�ogSÐFHøÐ�éízTÐ��X� Øz^T� ÒÚmw}<� Úz�TÐ� zd7��edgTÐ� zf^�'

ogROTÐ�mghmBÌí� 'mgSmQ�cG�bgY=í�'o�cGúÐ�CK�é�Z�cT�ÓmgRm`=øÐ��X�ØzK��gR��<�êmR�ÓÐÚmw}TÐ��c=�é°Aí�'
mZ�RøÐ� �wÚmYBÐ� �X� ØzK� �w�d�T� ��gQ��TÐ� Øm øÐ� oaQÐ�X� NÎ� oQm�üm<� �dgTÐ� 9� owØ� �~\�PÌ� |fH�é°Aí

¼ÄÀÁoXmRk<�p[R� ogRm`=Î�zaK�NÎ�ëÐzc�TÐ��É�=�qg�<� ogK�gYTÐ�MZTm<� ogedgTÐ� ogcS��BÐ� obcdBÐ�pQFKÐ� ê
�mX�c<zTÐ��g�d�TÐ�ÊÐ|`�TÐ�î���X�CK� 'MgegZTÐ�é5^TÐ��X� ØzK��Éí�5S��w|I� oXmRk<�èÐFH°T��dgTÐ�NÎ

�Òzwz"Ð±í Êm^eÉfH é°AÐí êm^TÐ�~`h��X�Ed��G�|�mgSmQ�cG�bgY=��X�oXzaBÐ�ogGÐÚzTÐ�xeBÐ�CK�êmXüÐ��Q
� m*m^Xm?�9�oGze4Ðí�n\TÐ�ém6�9�oGÐÚzcT�MgedgTÐ� o�c\TÐ��X�Øz^T��Á½�EdQ�h�é°A�í¼ÄÀÁ�~\�PÌí�ê

¼ÄÀÂ��gQ��TÐ�Øm øÐ��X�oXØmR�o�cGúÐ�Óme�H��X�ØzK��dgTÐ�NÎ�pcÉí�ê�'�Qz=�ëmSí�Úm�X�o�cGúÐ��c=
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�5å<�î|åAúÐ�oåg<|_TÐ�î�åaTÐ�Ù�`h��gca=�CK��d^TÐí�og<|^TÐ�oa\eBÐ�9í�3m^TÐ�9�îES�Ò�aS�ìÙ�`h�CK�ám`�cT
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�owØmåZ�RøÐ�Ómåh�^BÐ��wzåa=�é°åA��åX��mgå�TÐ�ìÙ�å`h��d���Km�BÐ�oQmS�é{�T�ìØÐz^�GÐí�og<|^TÐ�éízTÐ��X
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�owØmåZ�RøÐ�MhÐ�åaTÐ��å^<��å_TÌí�MgåGmg�TÐ�Ême��TÐ��^<�Ö��ç°IÎí�ðmg@°ÉÎ�ðm6mh|<��h°KÎ��X��P|TÐ
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K�gYTÐ�zBÐ�ÒÚ�\Aí�ogedgTÐ�ÒÚ��TÐ��KØ�9���gQ��TÐ�ÚízTÐ�oåbcdBÐ�CåK��åTÙ��åK�oå�=FBÐ�ÚÐ¥úÐí�oa\edcT
�Ómåwø�TÐ�xTmåZX�ngåZ=�ëÌ��åbdw��å�TÐ�Úmå\AúÐí��<��GíúÐ�çOTÐ�9�î|AúÐ��ImeBÐí�owØ�^�TÐ�og<|^TÐ
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�ïVX�ÊÐz�KÐ�ïú�ìØ°<�ß|^=�oTm@�'oågedgTÐ�ÒÚ��cT�o�Úm^X�p�gT�m¹i<�ogbw|XúÐ�Òz��BÐ�Ómwø�TÐ�pecKÌ�5S
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�ogbw|XúÐ�Òz��BÐ�Ómwø�TÐ�ëÌ��T�a<�æm�Ìí��dgTÐ�9�ow�de�TÐ��wÚmYBÐ��X�ØzK��w�d�<�ê�a=�æ�G�ogbw|XúÐ
�ïÚ�fd!Ð�êm]eTÐ�zwjw��edgTÐ�n^YTÐ�Ême<Ì��]^X�ëÌ�m4�zSi=�ëÌ�z^<��dgTÐ�âm�íi<�od�fX�¼»¿��

Ð pR�TÐ�9�oågedgTÐ�og<|^TÐ�owÚ�fd!Ð�ë�þH�9�mfcAz=�êzK��K�ogbw|XúÐ�Òz��BÐ�Ómwø�TÐ�pecKÌ�ï{T�'ÓzådK
�oa<m�TÐ�ÓmgRm`=øÐ�zwz à��ogedgTÐ�owÚ�fd!m<�mfQÐFKÐ�ë°KÎ�éíúÐ�Mvm Ð Ùm Ð NÎ�'zåaQ�¨må�TÐ�ìmå øÐ�måXÌ

�w�a=�CK��d^TÐí�owØ�^�TÐ�zfK�;í��ZgQ�DXúÐ��É�{AÌ�9 ogbw|XúÐ�ÓmSOTÐ�éÐ�XÌí�xTmZX�CK�ðmJm`@��
�påecKÌ�ï{åTÐ�påR�TÐ�9�oågbw|XúÐ�Òzå��BÐ�Ómåwø�TÐ�Óm[Rme=�îzX���G�m,�x[�wí�owØ�^�TÐ�og<|^TÐ�obcdBÐ

�ïÚ�fd!Ð�êm]eTm<�mfQÐFKÐ�'owØ�^�TÐ�og<|^TÐ�obcdBÐí�zým�TÐ��XmXøÐ�êm]eTÐ�é�cQ�Òzhm�Xí��KzT�pf Ð�¼»À��
<o[Rme�BÐ�ogbw|XúÐ�Ómwø�TÐ��RÐ�X�n���'Ed�wØ�9�é°�TÐ� Ð z�K��edgTÐ�~gý|TÐ�êmR¼ÄÁ½ðmåhmg<�ÚÐzåÉk<�ê

�ø��å�TÐ�éízåTÐ�oåQmbT�ogåGmX�c<zTÐ�Ómå�^�TÐí�ÓÐÚm`å�TÐ�ç°Pkå<�ê�a�G�ogedgTÐ�og<|^TÐ�owÚ�fd!Ð�ëi<��gQ�ÚmHÌ
�m)�ðmgdGÚ�æF^=�'AÜ�Rmhí�ÚÐ{hÎ�o<m�d<��TÙ�ëmbQ��å�X�ëÌ�påSÚØÌ��å�TÐ�oågbw|XúÐ�Òz��BÐ�Ómwø�TÐ�îzT�|\

�|bå�^BÐ�éízå<�ð°�å,��dgåTÐ�9��SÐFHøÐ�Ø�?�TÐ��Xme�T�ðm@��`X�Ñm�TÐ�èF=í�oÉ|`TÐ�xed�G�ÓÐÊÐ|?üÐ��c=
���gQ��TÐ�Øm øÐ��dK}�w�ï{TÐ��SÐFHøÐ�'�åX�m*m�^<�ç°PÎí�og@mh��X����TÐ�CK�D>i�TÐ�oÉ|Q��TÙ�mvza`gGí

�Êm^<ÚúÐ�ê�w�9í��T{T�o�g�hí�î|AÌ�og@mh¼ÄEd�wØ¼ÄÁ½oåghm\wETÐ�oåX�b"Ð�påecKÌ�ê�'måfgc�,�o\åGÐ�<í
MgGmX�c<zTÐ�é°A�ogedgTÐ�og<|^TÐ�owÚ�fd!m<�mfQÐFKÐ��c^�G�m¹i<�Ò|vmaTÐí�Êm^eÉ��X��S�9½¿oKmG�'M@ 9

Ð êm/�9�mfQÐFKÐ�ëmg<��w{�G�ogbw|XúÐ�oX�b"Ð�ëÌ�Êm^eåÉ�pågR��<�ê�ågTÐ�~`h� ðÊm�X�oGØm�TÐ�oKm�T�¼»Á��ëÌ øÎ
�mvzåKí�{åg`e�<�Êmå^<ÚúÐ�ê�åw�~å`h�9í�oågbw|XúÐ�Òzå��BÐ�Ómwø�TÐ�pXmR�M@�9�m¹°KÎ�{g`e�<��a=�3�mghm\w|<

�dgTÐ�9�mbw|XÌ�og��`X�é5Kk<��ýmaTÐ�o\GÐ�<�'ÐFKøÐ�Ò|S{X�ogedgTÐ�og?Úm#Ð�ÒÚÐÛí�NÎ�êzR�ï{TÐ�oåwÚ�fd!m<�æ
�ogedgTÐ�og<|^TÐ�¼»Â��

mf��RÐ|X�ëÌ�øÎ�ðÐ|b�X�|XúÐ��T{<�êmgaTm<�mf�cIm,í�m*ÐÚEX��X��P|TÐ�CK�ðmþ?m`X�Òz��BÐ�Ómwø�TÐ�æÐFKÐ��bw�3
�ïÚ�åfd!Ð�êmå]eTm<�måfQÐFKÐ�påecKÌ���TÐ�éízTÐ�ØzK�zwÐ}=�mf�wÍÚí�n�S��Kí�D�S�ê5�vm<í��dgTÐ�9�âm�í±T

ÊÐ�G�ØÐzå�XÐ��åX�måfQ�Aí�mfacR�Úm>Ìí�mf�KÛÌ�og�^YTÐ�MZTÐ�mfgQ�5<�ogSÐFHøÐ�éízTÐ�êÌ�og<|^TÐ�éízTÐ���R��X
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ðmX�dK�oa\eBÐí��dgcT��K�gYTÐ�Ù�`eTÐí�ÚmbQúÐ�'ÒÚ�å�cT��)måYX�owØ�^å�TÐ�9�ÒÚ�å>�êmågR�é5�@Ð�NÎ�ïØjw�zR�5<
��^g�\TÐ��X�ëmS�qg�<�oQmS�mf"mZX�mvza`=�ogedgTÐ��åbw|XúÐ��R�BÐ��wz^=��NÎ�ÓÐÚ�\�TÐ��c=�ïØj=�ëÌ�'5åS

�¢måeTÐ�zå�K�émå+�ïåVBÐ�~gý|åTÐ�NÎ��ýmåG|TÐ�émåGÚÌ�NÎ�ïzegS��bw|XúÐ�~gý|TÐ��QØ�9�D�S�D>i=�m4�ëmS
�é°�TÐ� Ð z�K��edgTÐ�~gý|TÐí�'âÐ}åeTÐ�Êm¹Î�NÎ��f�²�M�@��cBÐí�owØ�^�TÐ�zfK�;í��ZgQ�DXúÐí�¼»Ã��5åS

øÐ��åQí�èÚm^BÐ�æmawü��Az�TÐ�ÒÚí¥�NÎ�Òz��BÐ��XúÐ�mKØ�dgåTÐ�9�èm��åH�'Ð �å=ÐÙ�påR�TÐ�9�~gý|åTÐ�ÖFåR
��dgTÐ��X�owVBÐ�ÓÐ�aTÐ�n�G�NÎ�Ò�KzTÐ�ogdc�TÐ��=ÚØm�X�9��bw|XúÐ�'�ågTÎ�ÒÚmåHüÐ���åG�5åS��Ø|åTÐ�ëmåS�í

�ðøz�^X�ïVBÐ�'�BÐ�Ómwø�TÐ�æÐFKÐ�n�S�zZa<��dgTÐ�oX�b�<�ogbw|XúÐ�Òz��'�a�gåG�æÐFåKøÐ��TÙ��ë�S
�owØ�^�TÐ�oGmg�T��^`É�o<m�d<�ë�bgG�éíúÐ��w|XÌ�';ízåTÐ�æÐFåKøÐ�ÒØmwÛ�CK���YgG�¨m�TÐ�|XúÐ�ëÌ�M@�9

�c<�ogbw|XúÐ�Òz��BÐ�Ómwø�TÐ�æÐFKø�;m�TÐ�ê�gTÐ��`Q��^`Tm<�Ôz@�mX�Ð{ví��dgTÐ�9�ïÚ�fd!Ð�êm]eTm<�ØzåK
�mgTÐFGÐí�ÐzeS�mfed���X�oTíØ�M�2�mfQÐFKÐ�pecKÌ���TÐ�éízTÐ�'p=�åÉí�Òzå��BÐ�Ómåwø�TÐ�í{å@�Ó{å@�ÙÎ

�Òz��BÐ��X±T�oXm^TÐ�og^d!Ð�9�ogedgTÐ�og<|^TÐ�owÚ�fd!Ð�ÑízeX�é��a<��¼»Ä� �
ogedgTÐ�og<|^TÐ�owÚ�fd!m<�mfQÐFKÐ��X�ogbw|XúÐ�Òz��BÐ�Ómwø�TÐ�æzv�ëmS�'Ñ|å^TÐ�ëmåvÙÌ�9�yåG|=�mX� m

geg=°TÐ�mbw|XÌ�éíØí�ogSÐFHøÐ�éízTÐíomgGÌ�ç��éíØí�'Ð ëÌ�9Êm`c@í�ogbw|XúÐ�Òz��BÐ�Ómwø�T�éízTÐ��X�mv
�og<|_TÐ�'og^?|TÐ�od]húm<�o\�=|X�Ð ï{TÐ���gQ��TÐ�Øm øÐ�~bK�CK�Ò¢måeXí�-|^TÐ�3m^TÐ�9�êza�TÐ�og[a<���=Ú

��TÐ�ÓmS|@�qTm�TÐ�3m^TÐ�éíØ�9�Ú|�¼¼»��
måfIm�=ÚÐ�îzåd<�måfXmgR�ë°åKÎ�{åeX�ogedgTÐ�og<|^TÐ�owÚ�fd!Ð�ìm ogbw|XúÐ�Òz��BÐ�Ómwø�TÐ�oGmgG�pc�/�zaT

�Òzå��BÐ�og<|^TÐ�owÚ�fd!m<�m*mR°K�Ú�\=í�'ÓmåR°^TÐ�Úmå��hÐí�Ú�å\=�Úmåg^B��å[ oågedgTÐ�ogå[aTÐ�påhmSí
�owVBÐ�ogbw|XúÐ�¼¼¼��

9 Då�S�ÚíØ��T�ë�bgG�ogedgTÐ�og<|^TÐ�owÚ�fd!m<�mfQÐFKÐ�ëi<�p^R�=�ogbw|XúÐ�Òz��BÐ�Ómwø�TÐ��X��P|TÐ�CK
�oa\eBÐ�9�âÐVTÐ�Êm¹Î�'êmå]eTm<�æFå^=�3�måghm\wEQ��åTÙ�~åbK�Ôzå@�zåaQ��åc7�9��åbw�3��R��TÐ��TÙ��bT
��dgTÐ�9�ïÚ�fd!Ð'obcdBÐ�Ó|d�GÐ�M@�9�|Qmå�TÐ��fýÐzåK�9�ogdåHm4Ð�oåghØÚúÐ�oåbcdBÐí�owØ�^å�TÐ�og<|^TÐ
�ogedgTÐ�owÚ�fd�cT�'oågTm^Q�|�SÌ�Ò�\A�Ùm m<�âÐ}eTÐ�Êm¹ü�Òzwz?�oTím7�é°A��X�Òz��BÐ�Ómwø�TÐ�p^G�qg�<

�Ò�m�BÐ�oImG�Tm<���/�LdK�Úíz<�mfXmgR�í�ogedgTÐ�ocbYBÐ��w�\=�æz)�¼¼½���åXúÐ�phmS�í�påXmR�zåR�Òzå��BÐ
�ïzegS��bw|XúÐ�~gý|TÐ�ÖFaX�n?�d<�èm��HøÐ��`T�oTím�d<�'�å?Ú���ýmåX��åX�oåh�bX�oå�^<�pcåGÚÌ�zRí

�gh�T�bTÐ�oGmý|<�ëí|v�ë�Q���gh�w�9��dgTÐ�NÎ¼ÄÁ¾�XúÐ�~c6�oaQÐ�X�naK�ê�'oå�^�TÐ��åc=��odfX�phmSí
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øÐ��Q�{g`e=�CK�æÐ�³T�MgTíØ�M�RÐ|X�o`Z<��d^TÐ�ïÌ��åa 3 o�^�TÐ��c=�ëÌ�øÎ��dgTÐ�9�Mc=ma�BÐ�M<�èm��H
�Öm�h�'9Ó|d�åGÐ�owØ�^�TÐ��X�oX�KzX�phmS���TÐí�ïÚ�fd!Ð�mfXm]hí��dgTÐ�ÒÚ��T�owØm^BÐ��ým�aTÐ�ëÌí�5gGø

�m¹ÐízK�'�gcK��v�5S��dgTÐ�9�âm�íúÐ�pc��qg@�mf��^<�n�G�NÎ�Òz��BÐ��Xúm<��QØ�m,�¼¼¾��
ïzågeS��åbw|XúÐ�~gý|åTÐ�émåg�PÐ�z^<�ogbw|XúÐ�ogedgTÐ�ÓmR°^TÐ�ÓD_=�zaQ�m4�ðm\\8�ëmS�5S�âm�íúÐ��=�3
�ÒØmw}<�ogbw|XúÐ�Òz��BÐ�Ómwø�TÐ�pXmR�zaQ�º��gcK�phmS�m,�ðÐÊ�G�|�SÌ�x�Z�T�ë��h�?��bw|XúÐ�~gý|TÐ� 6í

��dgTÐ�9�ogcAÐzTÐ�ÓÐ|XÐjBÐ��cAí�|=��TÐ�'z^<�oåg<|^TÐ�oåbcdBÐí��dgåTÐ�Ñ�åe?�9�m*mgd7í�mghm\w|<��ëÌ�ÓÌÚ�ëÌ
�owØ�^�TÐ�'�dgTÐ�9�ïÚ�fd!Ð�êm]eTÐ�àmaGÎ��X�Ð�ebd�w�3�ëØÚúÐí�¼¼¿��påg��=�ïÚ�fd!Ð�êm]eTÐ��b/�ëÌ�qg@

åwø�TÐ�p^å�Q�¢måeTÐ�zå�K�ém+�~gý|TÐ�mfdgKÛí�Òz��BÐ�og<|^TÐ�owÚ�fd!Ð�Òzhm�Xí��Kz<��XÐzRÌ�Òzå��BÐ�Óm
�{åeX�oådýmR�påhmS���TÐí�}^=�oewzX�mv|aX�ëmS���TÐí�mfgTÎ�ÒÚmHüÐ���G���TÐ�o^<Ð|TÐ�o\aeTÐ�êÐz��GÐ�NÎ�ogbw|XúÐ
�Ôzå²�5K�~� }S|X�phmS�5S�ogbw|XúÐ�ÓÐÚmb�@°T�o^<m=�owØmZ�RÐ�o�GjdS�ogedgTÐ�ÒÚ��TÐ�êmgR�pa�G�ÒFQ

gedgTÐ�ogcS��BÐ�obcdBÐ�ë�þH�oQmS�9�o�¼¼À��CåK�|Xi�TÐ�odfd<�ê�a=�o^<Ð|TÐ�o\aeTÐ�phmS�ogedgTÐ�ÒÚ��TÐ�êmgR�naKí
�ðmå©ÐØ�ðÐ|å\A�ÒÚ��TÐ�9�ëí|w��,��vDPí��XmXøÐ�êm]eTÐ�ÚmZhÌ��^<í�yýmYBÐ��X�ØzK�êÐz��GÐ�é°A��X�ÒÚ��TÐ

TÐ�owØmZ�RøÐ�âm�íúÐ�oc_��X�ÕÚm#Ð��X��aa 3 mX�m4�Ð�aa�gT��f"mZd<��gG�¨må^=�yýmåYBÐ�ì{åv�phmS���
� mfeX�¼¼Á�9 ogbw|XúÐ�Òz��BÐ�Ómwø�TÐí�nhm?��X��dgTÐí�VX�M<�ogGmg�TÐ�oXÛúÐ��Rm`=�ÒØmwÛ��K��TÙ�|`�gT

�|AúÐ�nhm!Ð�'�åX�ØzåK�ç°Ikå<�oå^<Ð|TÐ�o\aeTÐ�9��wz?Ð��BÐ�Mgbw|XúÐ��^<�é°A��X�oghm�TÐ�êmgR�z^<�5gGø
Ûm�TÐ��QÐzX��ýÐ{R�àm�å[<�ohm^�åGøm<�ogedgTÐ�oX�b"Ð��QØ�m,�}^=�oewzX�9�o�cGúÐ�ÓmKØ���X��X�ØzK�CK�mSí

��åX�Måe>Ì�CåK���åaTÐ�Ð�åaTÐí�oå^<Ð|TÐ�oå\aeTÐ�Ð�d��RÌí�og�gT��TÐ�Ñ°bTÐ�Ð�Xz��GÐ�ï{TÐ�MwVBÐ�Ó°[BÐ
�m©�Mgbw|XúÐ��M<m�TÐ�ë��`g�G��ÚmvzTíÚmví��|TÐ�o\aeTÐ�ohÐ}A�p��Q�5S��ýmå>í��X�mfgQ�mX�CK�pT��GÐ�o^<Ð

�Mgbw|åXúÐ�Måca�^BÐ�ÖÐ��ç°åIÎí�må*ØmKk<�oå�Tm\BÐí�Õmå��@øÐ��wza=�NÎ�ogbw|XúÐ�Òz��BÐ�Ómwø�TÐ�pc1
�o^<Ð|TÐ�o\aeTÐ�êm��RÐ��K�pd�h���TÐ�|ým�#m<�o�Tm\BÐí�'oå\aeTÐ�ëÌ�oågedgTÐ�oåg<|^TÐ�oåwÚ�fd!Ð�påecKÌ�Må@�9

pXz��GÐ�o^<Ð|TÐ�oTízTÐ��XÌ�odb7�NÎ�ë�XzagG�Mgbw|XúÐ�ëÌí��dgTÐ��Xi<�ÚÐ¥üÐí�~���cT�¼¼Â�pXmR�5S
�ogbw|XúÐ�ogde�TÐ�oTmSí��X�Ø�a^BÐ�çm`=øÐ�Êm_Tk<�ogedgTÐ�oX�b"Ð�'ì{åv��`J�åX��åX�må)�è�bYBÐ�¢me^TÐ�Ø|Ií

��dgTÐ��X�oTmS�TÐ�¼¼Ã�

mR°^TÐ�Ú�vz=�9�ÓÐÚ�\�TÐ��c=�é°A�Ñ��bX�Õm��@Ð��wza�<��bw|XúÐ�é5Küm<��ýmaTÐ�êmR�ogbw|XúÐ�ogedgTÐ�Ó
�oKmåG��wåOKí�oå^<ÚÌ�é°A���X�b@�nTm\B��dgTÐ�ng���=�3�mX�ÓmR°^TÐ��\a<��gQ�Øzv�ÚÐ{hÎ�o_gZ<�'qåg�<
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åc6�CåK�ocbåYBÐ�ß|åKí��bw|XúÐ�ÚÐ{hüÐ��QÚ�NÎ�é°�TÐ� Ð z�K�DYBÐ��edgTÐ�~gý|TÐ��TÙ��QØ�âmQzåTÐ�~
��edgTÐ��eI�TÐ�'é°�TÐ�émRí��

���mvzå@í�ogbw|XúÐ�oX�b"Ð��¶�|XÌ�mfQÐFKÐ�n�G�íÌ�ogedgTÐ�oX�b"m<�mbw|XÌ�æÐFKÐ�ëÎ�¼¼Ä�CåK�ámå`"Ð
�ìDP���R��gcK�Þ| í ogedgTÐ�oX�b"Ð��T���*�ï{TÐ�|XúÐ��fQ��T°a�GÐ�CK�Þ|"Ðí��dgTÐ�oXÐ|S����

CK�ocbYBÐ�ß|K�z^<��X�o^<ÚÌ�odSm�d<�mvÚÐ|R�Ùm Ð 9�ogedgTÐ�oX�b"Ð�Ó|d�GÐ��edgTÐ��eI�TÐ�âmQzTÐ�~c6�
o^<Ð|TÐ�o\aeTÐ��`J�X�'Måca^�BÐ��åX��åga��TÐ�Ú�[�<�}^=�9��bw|XúÐ��ZeacT�p�dGí�oTízTÐ��XÌ�odb7�mXÌ

�Mgbw|XúÐ�¼½»��
Ð êz^<�mvÚÐ{hÎ�ogbw|XúÐ�Òz��BÐ�Ómwø�TÐ��ë°KÎ�Ú�Q�odåÉm^Tm<�è|å��TÐ��X�ogedgTÐ�ogGmX�c<zTÐ�Óm�^�cT�Ö5�T

��\eHÐí�ogbw|XúÐ�'MgåGmX�c<zTÐ��X��R�BÐ�~`h��<maBm<�ogedgTÐ�oX�b"Ð�Ó{ ÐïØjågT��dgåTÐ�9�Mgbw|åXúÐ
�ogedgTÐ�Óm�^�TÐ��K��"Ð��QÚ�NÎ�ogbw|XúÐ�oX�b"m<��TÙ��BÐ ogedgTÐ�oKÐÙüÐ�ë°KÎ��X�oKmG��Zh�z^<�í�ocXm^

�Êmå¹Î�zå^<��dgTÐ�9�ë�dgaw��w{TÐ�Mgbw|XúÐ�MeIÐ�BÐ��X�M�2í�oýmX�Ê°?k<�VX�ÒzKm�X�nc\<�pXmR���Bm<
�ogbw|XúÐ�o�^�TÐ�àmYh��o^<Ð|TÐ�o\aeTÐ���gQ�émR�ðm²V=�é°�TÐ� Ð z�K�~gý|TÐ�ÚzÉÐí��

��"Ð Ð{v���X�CK�o^<Ð|TÐ�o\aeTÐ��`J�X�êzaw�ëÌ�nw|_TÐ��X�ì�åc^Q�måX�CK�Ð��Gm²�ø��>�D\#Ð�ÔØm�'ø �å�hí
�ìÐ|6��ga��TÐ�{AÌ�CK��dZhí�z@Ì��X�ÚÐ{hÎ���ah�'xdå�=�ëú�ØÐz^�åGÐ�CåK�oågedgTÐ�oåX�b"Ð�ëkQ��TÙ�ç�Qí

�zåwm7�;íØ�nåhm�S�o^<m�Xí��ga��cT���`e<��²�ëÌ�Òz��BÐ��X±T�êm^TÐ�D=|b�TÐ���dw�ÑízeB��������é°åA�í
��²V=�ÚÐ{hüÐ���ah�øí�|Xi�TÐ���ah�ø���hí�ÐíÚ{hÐ�Ð�`YbhÐ�mBí�Ðí|Xi=�zaT�émR������

�T�a<� ðÐDYX�í� ðÐE8�xwV�TÐ��TÙ���Aí��Ð�c�R�ëÌí���@��vmwm���DZd<�ë�d�0�øí��w|Xu�BÐ��gc ëízw|w
�w|AùÐ�ÊmXØ��fd0�°Q�'Úz_Tm<�ÓÚzv�ëÌí���@���¼½¼��

BÐ�ëÌ�x[�w���G�m,�êmK� ô{eXí��dgTÐ�ìm �bw|XúÐ��R�¼ÄÁ¿ë��h�?��bw|XúÐ�~gý|TÐ�Ñm��hÐ�ÒØmKÎ�naK�ê
�oghm>�ogGmýÚ�ÒF`T�'ðm�cZ=�|�SÌ�oGmgG�âm�=Î�NÎ�ogbw|XúÐ�Òz��BÐ�Ómwø�TÐ�p^G�'oåGmg�TÐ�ì{åv�pcbåH�qåg�<
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�cZX��QÐz<��TÙ�é°A��X�æz*��b=�oåg<|^TÐ�oåbcdBÐ� ÐÚÌ�9�mf"måZX�oåwm1��QÐzå<�påhmS�5hÎí�èmev�m4�o
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�êmK¼ÄÁÂÓmåR°^TÐ��å� í �dgTÐ��X�ïVBÐ�Ñm��høÐ�mfeX�oa\eBÐ�9�ÓÐD_�BÐ��X�zwz^TÐ��K�|`GÌ�ï{TÐ�ê

�<�owØ�^�TÐ�owVBÐ��dgTm<��bw|XúÐ�ê5�vøÐ�ocR�NÎ��TÙ�îØÌ�qg��
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¿���ëiYTÐ�Ð{v�9�|]hÐ���

��0DQIUHG���:HQQHU���0RGHUQ�<HPHQ�������������-RKQV�+RSULQ�3UHVV�%DOWPRUH����������S�������
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\HPHQ�LQ���$/�±�5DVKLG�,EUDKLP��HG��\HPHQ�(QWHUV�7KH��0RGHUQ�:RUOG���VHFUHW�X�V�'RFXPHQWV�RQ�
7KH� 5LVH� RI� WKH� VHFRQG� 3RZHU� RQ� WKH� $UDELQ� 3HQLQVXOD� �� ����� ±� ����� �� 'RFXPHQWU\� SXEOLFDWLRQV�
�FKDSHO�+LOO�����������3������

¼½���ëiYTÐ�Ð{v�9�|]hÐ��gÉm`�TÐ��X�zw}B���
� �� �7HOHJUDP�IURP�$PHULFDQ�&RXQFLO��LQ�$GHQ�7R�7KH�'HSDUWPHQW�RI�VWDWH�GDWHG��VXQ������������LQ��

$/��5DVKLG�\HPHQ�(QWHUV�7KH�0RGHUQ�ZRUOG�3�����±������
¼¾��Ø���ïÚmfååååYTÐ�LååååK�zååååd7�'�åååååÉ�é5åååååYTÐ�9�oååååGmb�høÐí�Ñ�ååååe!Ð�9�ÒÚ�åååå�TÐ��dgåååååTÐ¼��ëízååååcA��åååå<Ð�ÚÐØ�'�ÓíDååååå<'� �
� ��¼Ä Â½�'�åÉÂ½����
¼¿���ëiYTÐ�Ð{v�9�|]hÐ���
� �� ���8QLWHG�1DWLRQV���7UHDW\�VHULHV���7UHDWLHV�DQG�LQWHUQDWLRQDO�DJUHHPHQWV�2I�ILOHG�UHFRUGV�:LWK�7KH�

VHFUHWDULDW�RI�7KH�8QLWHG�1DWLRQV���YRO������������S��������
¼À����RÐ|^TÐ��bcBÐ�à°�TÐ��ým>í��X�'�ØÐz_<�n�bTÐí��ým>�TÐ�ÚÐØ�'��RÚ��cX¿Ã½Ä����
¼Á����<m�TÐ�ÚzZBÐ�ëiYTÐ�Ð{v�|]hÐ��

� �� �:HQQHU���RS��FLW����S�������
¼Â����<mG�ÚzZX�ëiYTÐ�Ð{4�ÒØ�^TÐ���

� � ����8QLWHG�1DWLRQV��WUHDW\�VHULHV�YRO������RSFW���SS�������������
¼Ã����<mG�ÚzZX�ëiYTÐ�Ð{v�9�|]hÐ���

� �� ���:HQQHU���RS���SS�������������
¼Ä��Ø���ïÚmfYTÐ�'��<m�TÐ�ÚzZBÐ�'�åÉÂ¼����
½»�����`h�ÚzZBÐ�'�åÉÂ½�Â¾�



�¾¾½��Ø�ïÚm]eTÐ�zd7�êÐ}@�ém+��
�

Ì¥]¼@�?�QW@H¸?�Ï¹�� �ÉË¸ÉÊ±���½lÊc'/2'&/3&� �
0..5�

�

½¼���ëiYTÐ�Ð{v�9�|]hÐ���
��:HQQHU���RS���FW��S�������

½½���ëiYTÐ�Ð{v�9�|]hÐ��
� �� ���0HPRUDQGXP�RI�FRQYHUVD�7LRQ�DERXW�8QLWHG�6WDHV�±�<HPHQ�(FRQRPLF�5HODWLRQ��GDWHG�

1RYHPEHU���UG����������$/��5DVKLG��\HPHQ�(RQWHUV�7KHV�0RGHUQ�ZRUOG�SS��������������
½¾���3mG��`ZX�zgG�'�qwz"Ð��dgTÐ��w�b=±���²�êmXøÐí��dgTÐ¼Ä »¿�¼Ä ¿Ã�ê�'�og<|^TÐ�ÓmGÚÐzTÐ�zf^X'��Ò|vmaTÐ�'¼Ä Á¾�åÉ�ê¿¿���

½¿����ëiYTÐ�Ð{v�9�|]hÐ���

� �� �� 5 H S R U W � R Q � 7 U L S � R Q � W K H � < H P H Q � � � � � � � � � � � � � � � � L Q � � � $ U D K L G � � \ H P H Q � � ( Q MH U V � 7 K H � P R G U Q � Z R U O G � � � S S �
� � � � � ±� � � � � ���

½À���oS|@��K��gÉm`�TÐ��X�zw}B¼Ä ¿Ã�|]hÐ�ê���Ú��TÐ�z1Ì��<� Ð�z�K�'��dgTÐ�ÒÚ�>¼Ä ¿Ã�±�½»Ä ÁÃ��Êmg@Î�ÚÐØÐ�og<|^TÐ�n�bT�'�à½��'�Ò|vmaTÐ�'¼Ä ÃÁ�ê�'
åÉÂ½�±�Ä Á����

½Á���Ø���ïÚmfYTÐ�'��<m�TÐ�ÚzZBÐ�'�åÉÂÁ����

½Â���ïzgT�T�Ø|Q�'�og<|^TÐ�|w}!Ð���H�9��mg�TÐ�âÐVTÐ���owØ�^�TÐ�'��dgTÐ�'�og<�e!Ðí�ogT5YTÐ��dgTÐ���êÛm@�o+|=�zg1�zg^Gí�ogPm�É�'�ëízåcA��å<Ð�ÚÐØ�'
�ÓíD<¼Ä Ã¼åÉ�êÄ Â���

½Ã���ëiYTÐ�Ð{v�9�|]hÐ���

� �� �� � 0 H P R U D Q G X P � R I � F R Q Y U V D � 7 L R Q � D � E R X W � � � 8 � � 6 � � 5 H F R J Q L W R Q � R I � * R Y H U Q P H Q W � � R I � < H P H Q � G D W H G � - X Q H � � �
� � � � � � � L Q � � � $ / � � 5 D V K L G � � � < H P H Q � ( Q W H U V � W K H � 0 R G H U Q � Z R U O G � S S � � � � � � � � � � � � � ���

½Ä���ëiYTÐ�Ð{v�9�|]hÐ���

� �� �� � 7 H O H J U D P � I U R P � ' H S D U W P H Q W � R I � V W D W H � W R � 7 K H � $ P H U L F D Q � ( P E D V V \ � R I � - D G G D � G D W H G � V H S W H P E H U � � � � �
� � � � � � � L Q � � � , E L G � � � � S � � � � � ���

¾»���ëiYTÐ�Ð{v�9�|]hÐ��

� � 8 Q L W H G � 6 W L W H V � � ' H S D U W P H Q W � R I � V W D W H � � � ) R U H L J Q � 5 H O D W L R Q V � R I � 8 � � � 6 � G L S O R P D W � � S D S H U V � � � � � � � � � Y R O � � � Y � � W K H � 1 H D U �
( D V W � D Q G � 6 R X W K � $ V L D � D Q G � $ I U L F D � � � � � ' � � � & � � � 8 � * R Y H U Q P H Q W � S U L Q W L Q J � R I I L F H � � Z D V K L Q J� � � � � � � � S S � � � � � � � ±� � � � � �

��
¾¼���ëiYTÐ�Ð{v�9�|]hÐ���

� �� �� � : H Q Q H U � � � R S � � � F L W � � � � � S � � � � � � � ���
¾½���o^<Ð|TÐ�o\aeTÐ���

� �� ��ëmåXí|=�ïÚmåv��åbw|XúÐ�~gý|TÐ��@FRÌ�zRí�og?Úm#Ð�ÓÐzKm�dcT��bw|XÌ�rXmh|<�CK��cIÌ��GÐ�'�9��åeK��åcKÌí½»¼¼Ä ¿Ä�ê�'��då[�wí
mh|<�ogK5�?øÐí�owØmZ�RøÐ�mfKm�íÌí�m*mg@��KzT�m4�ÒzwjBÐ�éízcT�ÓÐzKm�BÐ��wza=�o^<Ð|TÐ�o\aeTÐ�rX�'�oåwÚÐØøÐí�oåge`TÐ�Ómåh�^BÐí�ÓÐzKmå�BÐ��dY=í

�og\K�z1Ì�|]eTÐ�ÓmX�c^BÐ��X�zw}B�}^=�oewzX�9��dgTÐ�9�mv|aX�ëmSí�owØmBÐí�'��mg�TÐ�Ü�XmaTÐ�'og<|^TÐ�o[feTÐ�ÚÐØ��à¾��'�Ò|vmaTÐ½¼Ä ÁÃ��'�åÉ¼¾»¿���

¾¾���ïzgT�v�'��<m�TÐ�ÚzZBÐ�'�åÉÄ Â���

¾¿���ëiYTÐ�Ð{v�9�|]hÐ���

� �� �� � 5 H S R U W � I R U R P � D P H U L F R Q � ( P E D V V \ � R I � � - D G G D � W R � ' H S D U W P H Q W � R I � 6 W D W H � D E R X W � Y L V L W � R I � < H P H Q �
G H O H J D W L R Q � � G D W H G � $ X J X W � � � � � � � � � L Q � $ / � � 5 D V K L G � < H P H Q � X Q G H U � 7 K H � 5 X O H � R I � , P D P � $ K P H G � � � S � � � ���

¾À���zg^G�MXÌ�'�ï|�4Ð�qTm�TÐ�ë|aTÐ�9��T°a�GÐ� ô{eX��mg�TÐ��¶Úm=í��dgTÐ�'�à�og<|^TÐ�n�bTÐ�Êmg@Î�ÚÐØ¼��Ò|vmaTÐ�'¼Ä ÀÄ�åÉ�ê¼¾¼����

¾Á�����`h�ÚzZBÐ�'ååÉ¼½¼����

¾Â�����`h�ÚzZBÐ�'ååÉ¼¾½����

¾Ã���ëiYTÐ�Ð{v�9�|]hÐ���

� �� �� � 5 H S R U W � I U R P � $ P H U L F R Q � F R Q V X O D W � L Q � $ G H Q � 7 R � ' H S D U W P H Q W � R I � D E X W � 7 K H � 3 R O L F D O � ' H Y H O R S P H Q W V � L Q �
< H P H Q � � G D W H G � 0 D U F K � � � � � � � � � � � L Q � � � $ / � � 5 D V K L G � < H P H Q � 8 Q G H U � 7 K H � 5 X O H � R I � , P D P � $ K P H G � � � S � � � � � � � ���

¾Ä���ëiYTÐ�Ð{v�9�|]hÐ���



��êmK�M<�ogbw|XúÐ�ogedgTÐ�ÓmR°^TÐ¼Ä ¼Ä�¼Ä Á½ê��¾¾¾��
�

Ì¥]¼@�?�QW@H¸?�Ï¹���ÉË¸ÉÊ±���½lÊc'/2'&/3&�
0..5�

�

� � 5 H S R U W � I U R P � $ P H U L F R Q � & R Q V X O D W � L Q � $ G H Q � W R � ' H S H U W P H Q W � R I � 6 W D W H � D E R X W � 3 R O L W L F D O � ' H Y H O R S P H Q W V � L Q �
\ H P H Q � G D W D G � P D U F K � P D U F K � � � � � � � � � � � S S � � � � � � � � ���

¿»���ëiYTÐ�Ð{v�9�|]hÐ���

� �� �� � ( U L F � 0 D F U R � < H P H Q � D Q G � 7 K H � : R U O G � � V L Q F H � � � � � � � � / R Q G R Q � � � � � � � � S � � ��
¿¼���ëiYTÐ�Ð{v�9�|]hÐ���

� �� �� � 5 H S R U W � ) U R P � $ P H U L F D Q � & R Q V X O D W � L Q � $ G H Q � W R � ' H S D U W P H Q W � R I � 6 W D W H � D E R X W � , L P D P � $ K P H G � G D W H G �
I H E U D X U \ � � � � � � � � � � L Q � � � R S � � F L W � � � � S � � � � � ���

¿½���ÚzZBÐ�~`h�ëiYTÐ�Ð{v�9�|]hÐ���

� � , E L G � � � � S � � � � � � � � ��
¿¾���~h°<íÐ�Úm?ØÌ�'��dgTÐ�9�Ñ|"Ð���êmK���@�Ñ|"Ðí�ÒÚ��TÐ�9�oGÐÚØ¼Ä Â»�ê���Ø�oGÐÚØí�o+|=����Tm#Ð�z�K�zåf^TÐ�o�GjX�MHø�zd7�'�oå@ízTÐ�'

¼Ä ÃÀ�'Ø�í�ååÉ���ïÚmfYTÐ�'�<m�TÐ�ÚzZBÐ��'�åÉÄ ¿����

¿¿���Ø���ØmgZTÐ�xTmÉ�z1Ì�'�¢m^BÐ��dgTÐ�9�o�Úm^BÐí�o\c�TÐ�'�oRÐzZTÐ�ÚÐØ�'�à¼��'�ÓíD<¼Ä Ä ½�åÉ�ê¼ÀÂ����

¿À���Ø���¨m[g�TÐ��1|TÐ�z�K�'��dgTÐ�ÚÐ�Ì�'�å?¼��'�Ò|vmaTÐ�OeTÐí�oKm�\cT�ogX�aTÐ�ÚÐzTÐ�'¼Ä Á½�ê�'�åÉ¼ÀÀ����

¿Á���Ø���ïÚmfYTÐ�'��<m�TÐ�ÚzZBÐ�'�åÉ¼¿¿���

¿Â���ëiYTÐ�Ð{v�9�|]hÐ���

� �Y R O � � � Y � � S S � � � � � ��� � ) � � � 5 � � � 8 � � � 6 � � � 8 Q L W H G � 6 W D W D V � 3 R O L F \ � 7 R Z D U G � < H P H Q � � : D V K O Q J � I H E U X D U \ � � WK� � � � � � � � ��
¿Ã��� � $ � � � ' � � � ) � � � I L O P � � � � � Q R � � � � � O H W W H U � ) U R P � + H U P D Q � I U H G H U H F N � ( L O L O V � D O � $ G H Q � � � ' D W H G � $ X J X V W � � WK�

� �� �� � � � � � � S � � � � � ��
¿Ä���ìÚm�A��1|TÐ�z�K�'ÊmaT��X�ÓÐ�'�æ�bG�S��gTí��gHÛm?Ð�;�=mhí�æ�h�ëm\cG��1|TÐ�z�K����X�ë|R��Zh�og�gQ�å�TÐ�ogedgTÐ�oRÐzZTÐ�¼Ä Ã½��

¼Ä ÂÃ���'�odb"Ð�oc6�'�oe�TÐ�½���Øz^TÐ�ÂÃ���ÜÚmX¼Ä ÂÄ�åÉ�êÃÃ����

À»���ÓmX�c^BÐí�Ô���TÐ�}S|X�'�owØ�^�TÐ�og�gQ��TÐ�ÓmR°^TÐ�ywÚm=��X�ì{�h�'�mgaw|QÎí�mgGÌ�oc6���bG�X¼¿¼Ä ÃÁ�ê�Ô�åååå��TÐ�}ååååS|X�oåååå+|=
�ØÐz_<�Óm^<m�Xí�|wÚma=�oc�cG�ÓmX�c^BÐí¼Ä ÃÁ�åÉ�êÂ����

À¼���ëiYTÐ�Ð{v�9�|]hÐ�æÐFKøÐ��h�CK�â°IøÐ��X�zw}B���

� �� �� � + X U H Z L ]� � � � � F � � ' L S O H P D F \ � L Q � W K H � 1 H Z � D Q G � 7 K H � 0 L G G O H � ( D V W � D Q G � ' R F X P H Q W D U \ � 5 H F R U G � � � Y R O � � � S � � � � �
��

À½��í�Ô���TÐ�}S|XåÉ��<m�TÐ�ÚzZBÐ�º�ØÐz_<�ÓmX�c^BÐí�Ô���TÐ�}S|X�o+|=��bG�X�ÓmX�c^BÐÂ����

À¾���ëÚ�cbX��Ú���Ø�'�-|^TÐ�rgc#Ð�9�og�gQ��TÐ�oGmg�TÐ�'�CK��gcA�o+|=�-|^TÐ�rgc#Ð�oa\eX��K�ÓmGÐÚØ�Ñm�S��X�ØÐ|X�'�-|^TÐ�rgc#Ð�ÓmGÐÚØ�}S|X�'
�ÒV�TÐ�o^Xm?�'¼Ä Ã¾Þ�ê½Ä��¾»���

À¿��p^QÚ�zd7��¨m^TÐ�'�oåg?Úm#Ð�oåXz#Ð�zåf^X�oåg<|^TÐ�oåf?Ð�BÐ�og�g=ÐFåGÎí�|å1úÐ�|��TÐ�9�Ù�`eTÐ��?Ì��X���gQ��TÐ��bw|XúÐ�âÐVTÐ�'�ÒÚízåTÐ
�o�Tm�TÐ�ogGmGúÐ�'�ØÐz_<�'�Ed��G¼Ä ÃÃ�åÉ�ê¾¼����

ÀÀ�����@�zd7�'��dgTÐ�ncR�'�æÚm^BÐ�o^�\X�'�ØÐz_<¼Ä ¿Â�åÉ�ê¿Â���

ÀÁ��Ð�zåååå�K�LååååK�~gý|ååååTÐ�oåååådcS��xTmååååÉ�'��bååååG�X��åååå=ÚmwÛ�é°ååååA�'��dgååååTÐ�ÊÐ�åååå�Ì�oååååc6�'�Øzåååå^TÐ�ÃÄ���EdQ�ååååh¼Ä Ã¼ê� �
� �� ���åÉ½Ä Â±�½Ä Ã����

ÀÂ���Ø���b�`wÚ�Ðzh�<�'�-|^TÐ�3m^TÐ�ÊÐÛÎ�ëm�GmgG�'�êza�TÐ�ÚÐØ�Ýmg^TÐ�ïEÉ�o+|=����bG�X��¼Ä ÂÀ��'�åÉ½Ä Â�½Ä Ã�

ÀÃ����åÉ��<mG�ÚzZX�ìÚm�AÃÄ����

ÀÄ����b�`wÚ�Ðzh�<�'��<mG�ÚzZX�'�åÉ¾»»�±�¾»¼��

Á»���é°YTÐ�nZaTÐ��<Ì�'��wOTÐ�z1Ì�odImQí�'�og¶Úm=�oGÐÚØ�ogh5gTÐ�ÔÐz@øÐ�Ü�XmR�'�oQma�TÐí�o�wz"Ð��eXÛøÐ�ÚÐØ��g>��TÐí�'�Êm^eÉ�'¼Ä Ä À��åÉ�ê¾¾����

Á¼���ìÚm�A�'�åÉ��<mG�ÚzZBÐÄ ¼����



�¾¾¿��Ø�ïÚm]eTÐ�zd7�êÐ}@�ém+��
�

Ì¥]¼@�?�QW@H¸?�Ï¹�� �ÉË¸ÉÊ±���½lÊc'/2'&/3&� �
0..5�

�

Á½���ëiYTÐ�Ð{v�9�|]hÐ��

� �� �� � : H Q Q H U � � � R S � � � F L W � � � 3 � � � � � ���
Á¾���ëiYTÐ�Ð{v�9�|]hÌ���

� 6 W R R N H \ � 5 R E H U W � � Z � � $ P H E L F D Q � D Q G � W K H � $ U D E � 6 W D W H V � � � $ Q � ( K F R X K W H U � � � Z L W H \ � � Q H Z � � � \ R U N � ±� � � � � � � � S � � � ��
Á¿���~høm<íÌ�'��<mG�ÚzZBÐ�'�åÉÃÂ���

ÁÀ����<m�TÐ�ÚzZdcT�ëiYTÐ�Ð{v�9�|]hÌ���

� �� �� � : H Q Q H U � � � F S � � F L W � � � � S � � � ���
ÁÁ���ãÐ|`TÐ��XÌ�Ìz�X���Úím¹}wÌ�Ìz�X�����

� �� ��|wmew�|fH�é°A¼Ä ÀÂ�'9í��g^w��GíúÐ�çOTÐ�ëÌ�Úím¹}wÌ��bw|XøÐ�~gý|TÐ�|SÙ��bw|XúÐ�Ü|�h�bTÐ�o�c?��CK���H�ï{TÐ�ãÐ|`TÐ��X�oTm@
�ÚÐ|a�GøÐ�'��K�gYTÐ��_c_�cT�o�GmeBÐí�odý°BÐ�oþg�TÐí�oÉ|`TÐ�x�Qí�'��_�ew��T{Tí�ÓÐzKmå�BÐ��wzåa�T�Ómg@°åZTÐ��å�eX�CåK�oåaQÐ�BÐ�Ü|�h�åbTÐ�CK
�Ómh�^BÐí�mf?m� ���TÐ�ow|b�^TÐí�owØmZ�RøÐ�oa\eBÐ�éíØ�'�z�cT��T{<�o�PÐ|TÐ�éízTÐ�ow5"�ogbw|XúÐ�o�c�BÐ�ÓÐ�aTÐ�êÐz��GÐ��bdw�o?m"Ð�p[�RÐ�ÐÙÎí

��X��� ���K�gYTÐ��_c_�TÐ�'�Ómg@°ZTÐ���eXí�Úím¹}wÌ��bw|XúÐ�~gý|TÐ�ncI�CK�Ü|�h�bTÐ��QÐí��TÙ�CK� ðÊme<íM�ýmåX��c�X��ZAí�ÚøíØ�ë�ågcX�
�NÎ�ØÚmY�wÚ�Þm#Ð��>�^�X�émGÚk<�~gý|TÐ�êmR�oaQÐ�BÐ��c=�naKí�ß|^TÐ��T{T�ãÐ|`TÐ��XÌ�Ìz�X�xg���T��dgTÐ�mfgQ�5<�oa\eBÐ�'����gvÐ|å<Î��w��'�çåOTÐ

��GíúÐ�'�ogGmgG�Ómvm ø�oGÐÚØ�ÒÚ�>�êmgR���@í�Ú5^�GøÐ¼Ä ÀÃ�çÐ|^TÐ�9�ê�'mHÚüÐí�oQma�TÐ�ÒÚÐÛí�Ø�'�ØÐz_<�'¼Ä ÁÀ�åÉ�ê½¿Ä����
ÁÂ���¨m[g�TÐí�'��<m�TÐ�ÚzZBÐ�'�åÉ¼½Â�±�¼½Ã��

ÁÃ����ëiYTÐ�Ð{v�9�|]hÐ���

� ���� ��� � 0 D F U R � � � R S � � F L W � � � S � � � ��
ÁÄ���Ø���¨m[g�TÐ�'��dgTÐ�ÒÚ�>í�og<|^TÐ�oXøÐ�oXÛÌ����ým>íí�ÚÐ�Ì���à�qwz"Ð�ïVBÐ�n�bBÐ¿����Ò|vmaTÐ�'¼Ä Ã¿�ê�'�åÉ¼½Â�±�¼½Ã����

Â»��9�|]hÌ��ëiYTÐ�Ð{v���

� �� �� � 8 Q L W H G � 6 W D W V � ' H S D U W P H Q W � R I � 6 W D W H V � � � $ P H U L F D Q � ) R U H L J Q � 3 R O L F \ � � � & X U U H Q W � ' R F X P H Q W V � � � � � � �
' H S D U W P H Q W � R I � 6 W D W H � 3 X E L F D W L R Q � � : D V K L Q J W L R Q � � � � � � � S S � � � � � � � ±� � � � � � ��

Â¼���ëiYTÐ�Ð{v�9�|]hÌ���

� �� �� � 0 R F U R � � � R S � � � F L W � � � S � � � � � � � � ���
Â½����gYgX��XmS�'Ð�çOTÐí�mbw|XÌ�-|^T�'�-|^TÐ�n=mbTÐ�ÚÐØ�'�Ò|vmaTÐ�'�Ø���Ó�'�åÉÃÀ���

Â¾����<m�TÐ�ÚzZBÐ�~=øm<íÌ�'�åÉ¼ÃÄ����

Â¿���ëiYTÐ�Ð{v�9�|]hÌ��

� �� �� � : H Q Q H U � � � R S � � � F L W � � � S � � � � � � � � ���
ÂÀ���ëzwÎ�¨��hÐ�'�ëÐzwÐ�ÓÐ|S{X�'�¨m�TÐ���aTÐ�'�Øm1�ïDA�o+|=�'�oKm�\cT�Òmg"Ð�o��bX�ÚÐØ�'�ÓíD<�'�Ø���åÉ�Ó¼»Á����

ÂÁ���ÊÐ�cTÐ�'�xTmÉ�z1Ì�zXm@�'�é°�TÐ�NÎ�i�G��X��dgTÐ�'�ÒÚ�>�êmgR���@�mf¶Úm=��K��g\½Á¼Ä Á½�ê�'��KØí½»Ä Á¾��åÉ¼»Â����

ÂÂ���ygYTÐ��dg/�pQÌÚ���ogTízTÐ�ÓmR°^TÐí�mbw|XÌ�'�n�bTÐ�3mK�'�Ò|vmaTÐ�'¼Ä ÂÄ�ê�'�åÉ¼Á½��Û�

ÂÃ���ëÚ�cbX���Ú���Ø����|^TÐ�rgc#Ð�9�og�gQ��TÐ�oGmg�TÐ�-�'�o+|=�-|^TÐ�rgc#Ð�oa\eX��K�ÓmGÐÚØ�Ñm�S����gcA�rgåc#Ð�ÓmåGÐÚØ�}åS|X�í�ØÐ|åX�CK
�ÒV�TÐ�o^Xm?�-|^TÐ�'¼Ä Ã¾��ê�'�åÉ½Ä�±�¾»����

ÂÄ���¨m^TÐ�p^QÚ�zd7�'�og<|^TÐ�of?Ð�BÐ�og�g=ÐFGÎí�|1øÐ�|��TÐ�9�Ù�`eTÐ��?Ì��X���gQ��TÐ��bw|XøÐ�âÐVTÐ�'åååg?Úm#Ð�oåååXz#Ð�zåååf^X�o�'�ÒÚízåååTÐ
�o�Tm�TÐ��ogGmGúÐ�'�ØÐz_<�'�Ed��G½»Ä ÃÃ��'�åÉ¾¼����

Ã»���êmK� ô{eX�owØ�^�TÐ�og?Úm#Ð�oGmg�TÐ�oX°G�ëm�P¼Ä ¿À�ê���ogTízTÐ�ÓmR°^TÐ�9�oGÐÚØ���og<|^TÐ�Ê5høÐ�zf^X�ÓíD<�'¼Ä Ã»�ê�'�åÉ½¿¼���

Ã¼�����`hÚzZBÐ�'�åÉ½¿½����

Ã½���ëí|AÌí��X�@|TÐ�z1Ì�'��TÐ��ým>íí�ÚÐ�Ì�ogedgTÐ�ÒÚ�'�ÓíD<±��Êm^eÉ�'¼Ä ÂÃ�åÉ�ê¿À���



��êmK�M<�ogbw|XúÐ�ogedgTÐ�ÓmR°^TÐ¼Ä ¼Ä�¼Ä Á½ê��¾¾À��
�

Ì¥]¼@�?�QW@H¸?�Ï¹���ÉË¸ÉÊ±���½lÊc'/2'&/3&�
0..5�

�

Ã¾���Ø���¨m[g�TÐ�'��dgTÐ�ÚÐ�Ì�'�å?¼�'�OeTÐí�oKm�\cT�ogX�aTÐ�ÚÐzTÐ�'�Ò|vmaTÐ¼Ä Á½�ê�'�åÉ¼ÁÄ����

Ã¿���NÎ�ÒØ�^TÐ��bdw��gÉm`�TÐ��X�zw}B���

� �� ����ïÚm]eTÐ�êÐ}@�ém+�'��dgTÐ�9��mg�TÐ�ÒÚíØí�é°�TÐ� Ð�z�K�'X�DP�D��?mX�oTmGÚ�~c6�NÎ�oXzaX�ÒÚ�Ye�oååg<FTÐ�oåågcS±��zgååHÚ��åå<Ð�'�ØÐzåå_<�'
¼Ä Ä Á�ê�'�å�ÞÂÄ�±�Ä ¾����
ÃÀ�����`h�ÚzZBÐ�|]hÐ��gÉm`�TÐ��X�zw}BÐ�oQ|^B�'�åÉÄ À�±�¼»»��

ÃÁ����bgv�Me�@�zd7�'�ëmgc_TÐ�ÓÐ�eG�'�å?½��'�êÐ|vøÐ��<m\X�'�à¼��'�Ò|vmaTÐ�'¼Ä ÃÃ�ê�'�åÉÁ½½����

ÃÂ��ÒÚmXøÐ�êÐzÉ�ëm�eQ��gvÐ|<Ð��'��dgTÐ�Ñ|@í�Òz��BÐ�Ómwø�TÐ¼Ä Á½��¼Ä ÁÂ�og<FTÐ�ogcS�NÎ�oXzaX�D��?mX�oTmGÚ�ê�'�ÒV�TÐ�o^Xm?�'¼Ä Ä À�ê�'�åÉ
½Â����

ÃÃ�����`h�ÚzZBÐ�'�åÉ½Ã����

ÃÄ�����`h�ÚzZBÐ�'�åÉ½Ä���

Ä »�����`h�ÚzZBÐ�'�åÉ¾»���

Ä ¼���Ø���¨m[g�TÐ�'��<m�TÐ�ÚzZBÐ�'�åÉ¿½¼����

Ä ½���ÚmfeTÐ�o`g�É�'�ÓíD<�'Ä�<���SÐ|�¼Ä Á½�ê�'¼Ä ¿Ä�ê�'� � ) L Q D Q F L D K O � 7 L P H V � � R F W E H U � T� � � � � � � � � � � � � � � � � � � � � ��

Ä ¾���ÚzZBÐ��bgv�'å?¼��'�åÉÁ¾Ä�±�Á¿»����

Ä ¿���ëiYTÐ�Ð{v�9�|]hÐ���

� �� �� 6 R K Q � � � 6 � � % D G H D X � � � W K H � $ P H U L F D Q � $ S S U R R F K � W R � W K H � $ U E � Z R U O G � + D U E H U � D Q G � � � Q H Z � \ R U N � � � � � � � � � � S S � � �
� � � � ±� � � � ���

Ä À���ëiYTÐ�Ð{v�9�|]hÐ���

� �� �� � 5 R E L Q � � � % L G Z H O O � � � W K H � 7 Z R � < H P H Q L H V � � � : H V W L H Z � 3 U H V V � � � & R O R U D G R � � � � � � � � � � S � � � � � � ���
Ä Á����bgv�Me�@�zd7�'�mbw|XÐí���h�'�Ò|vmaTÐ�æÚm^BÐ�ÚÐØ�'¼Ä ÁÂ�'Þ½¼¾Â��ï|b�^TÐ�ywÚm�TÐ��?mh�ëm\cGí��dgåååcT�¼Ã¾Ä�±�¼Ä ÁÂê���oåååGÐÚØ

w|b�^TÐ�o\YhøÐí�Óm�GjBÐ�jYhí�àm�=ÚÎ�9�q��=�ogGmgG�ogGmg�TÐ�âm�íüm<í�oµ���Ø½»��'�Ø���åÉ�í�Ó½½¼���

Ä Â���ïÚm]eTÐ�'��<m�TÐ�ÚzZBÐ�'�åÉ¼¿»����

Ä Ã���z1Ì��G�w�z1Ì�'�ogT5åYTÐ��dgåTÐ�9�ÒÚ�å�TÐ�ÊÐ��@Ð�Óøím7í�ogbw|XøÐ�oGmg�TÐ��¼Ä Á½�ê¼Ä ÁÂ�ê���Ñ|å^TÐí�oågbw|XøÐ�oåGmg�TÐ�'�à¼��}åS|X
�og<|^TÐ�Òz@�TÐ�ÓmGÐÚØ�'�ÓíD<�'¼Ä Ã½�pÉ�ê¼Á»ÂÀÄ����

Ä Ä�����`h�ÚzZBÐ�'�åÉ¼Á¼����

¼»»���Ø���¨m[g�TÐ�'��dgTÐ�ÒÚ�>í�ÚzZX�'�æÚm^BÐ�ÚÐØ�'�à¼��Ò|vmaTÐ�'¼Ä Ä ¾�ê�'�åÉ¼¼¾����

¼»¼���ëiYTÐ�Ð{v�9�|]hÐ���

� �� �� �� � 7 K H � ( F R Q R P L V W � � � 1 R Y H P E H U � � � � � � � � � � � � ��
¼»½����bgv�'�3m^TÐí�¢meTÐ�z�K�'�ÚmfeTÐ�ÚÐØ�'�ÓíD<�'¼Ä Â½�ê�'�åÉ½Ä Á�±�½Ä Â���<Ð�°�hí��¢meTÐ�z�K��wzTÐ�}K�Ñ|^TÐí���ow|bå�^TÐí�ogåGm�TÐ��=Ð}�eX

�owØmZ�RøÐí�'�o+|=�'�à��âm�ZTÐ�zg^G��G�w�'�;�<zX�o��bX�'�Ò|vmaTÐ¼Ä Ã¼�åÉ�ê¿¼Â��

¼»¾����bgv�'�ëmgc_TÐ�ÓÐ�eG�'å?¼��'��<mG�ÚzZX�'�åÉÁ½¿����

¼»¿�����`h�ÚzZBÐ�'�åÉÁ¿¾�±�Á¿¿��Ø�í���¨m[g�TÐ�'��<m�TÐ�ÚzZBÐ�'åÉ�À¼����

¼»À���ëiYTÐ�Ð{v�9�|]hÐ���

� �� �� �� � 1 H Z � \ R U N � 7 L P H V � � � 1 R Y H P E H U � � � � � ��
¼»À���Úmååååå\^TÐ�zg^åååååG�zåååååd7�'��dgåååååTÐ�9��åååååK5�?øÐí�ïØmåååååZ�RøÐ��åååååc��TÐ�'à¼��'�oåååååw|ýÐ}!Ð�oååååågeI�TÐ�ÓmåååååK��\BÐ¼Ä ÁÀ� �
� ����åÉ�ê¾¼¿���



�¾¾Á��Ø�ïÚm]eTÐ�zd7�êÐ}@�ém+��
�

Ì¥]¼@�?�QW@H¸?�Ï¹�� �ÉË¸ÉÊ±���½lÊc'/2'&/3&� �
0..5�

�

¼»Á���ïÚm]eTÐ�'��<m�TÐ�ÚzZBÐ�'�ååÉ½¼Á�±�½¼Â����
¼»Â����<Ì�nví��aK�çØmÉ�zd7��ogQmK�'��dgTÐ�ÒÚ�>�CK�ÊÐ��Ì�'Ø�Ò|vmaTÐ���Ó�'�åÉ¼ÁÃ����
¼»Ã���ìÚmXøÐ'��<m�TÐ�ÚzZBÐ�'¾Á���
¼»Ä���ëiYTÐ�Ð{v�9�|]hÐ���

� � $ � � � ' � � � ) � � � 0 L G G O H � ( D V W � � � < H P H Q � � � � � � ±� � � � � � ) L O P � � � �� � � ��
¼¼»����<mG�ÚzZX�ëiYTÐ�Ð{v�9�|]hÐ���

� % R G H D X � � � R S � F L W � � � S � � � � � � ��
¼¼¼��LK��<�zwÛ��|wÛ�TÐ�'�ogedgTÐ�ocbYBÐ��f`T�oTím7�'�à½��'�qwz"Ð�V^TÐ�ÓÐÚ�YeX�'�ÓíD<¼Ä ÃÃ��'�åÉ½½½����
¼¼½���ëiYTÐ�Ð{v�9�|]hÌ���

� � $ � � � ' � � � ) � 0 L G G O H � ( D V W � � � � < H P H Q � � � � � � ±� � � � � � � ) L O P � � � �� � � ��
¼¼¾���ïzwz"Ð��wzTÐ�Ö°É�'�à��dgTÐ�Ñ|@�CK�zvmH�'�Ò|vmaTÐ�;�<zX�o��bX�'¼Ä Ã¿��'�åÉÄ ¾����
¼¼¿����G�w�z1Ì�'��<m�TÐ�ÚzZBÐ�'�åÉ¼Á¾���
¼¼À���LK�ìz�K�çØmÉ�'��dgTÐ�9�ogGmg�TÐí�ogK5�?øÐ�ÓmS|"Ð�¼Ä ¼Ã��¼Ä ÁÂê���'�ëzK�'¼Ä ÁÃ�åÉ�ê½»Â����
¼¼Á�����`h�ÚzZBÐ�'�åÉ½¼»����
¼¼Ã���ÚÐ�húÐ�o`g�É�'�ÓíD<�'¾»¿¼Ä ÁÂ�ê���
¼¼Ä���é°�TÐ� Ð�z�K�DYdcT�xwV=�'�êÐ|vøÐ�o`g�É�'�Ò|vmaTÐ�'¾»¿¼Ä ÁÂ�ê���
¼½»���ÚÐ�húÐ�o`g�É�'�ÓíD<�'¾»¿¼Ä ÁÂ�ê���
¼½¼����<m�TÐ�ÚzZBÐ�ïÚm]eTÐ�'�åÉ½½½���
¼½½���ÒÚmXüÐ�'�åÉ��<m�TÐ�ÚzZBÐÃÁ���



�èÚmYBÐ�o<FTÐ�mgQÐ|_?�Ùm�GÌ±ÑÐØùÐ�ogcS�}^=�o^Xm?

��TÐí�oQm!Ð�o�Hí�oQm!Ð��ImeBÐ�9�oKÐÚ}TÐ�mfeX�¨m^=���TÐ��SmYBÐ��vÌ��X� ÐÚúÐ�xc/�ocbYX�z^=
�b=�mX�m�TmPëmfg�ÐÚÌ�ogTmK�og?m�hÎ�ÓÐÙ� 'Ûm�/�m¹Ì�5S�z@Ðí�é�Z7��X�|�Sú�mvÚ5��GÐ�oghmbXÎ�n��<��TÙí

�oKÐÚ}cT��ý°X�ïÚÐ|@�êm]hí�Òzg?�ow�f�<�'ÒD�S�oT�f�<��ýmBÐ�mfXm]e<��b��TÐ��bdw�owí|X� ÐÚÌ�m¹Ì�NÎ�oQm�Î
��;Ð�@���a��w��ImeBÐ�ì{v�9�z@Ð�TÐ�Úm�b4Ð�ëÌ�NÎ�|wÚma�TÐ�DY=í�Ã¾ðmeI�Ö°XúÐ��X�mw�eG�¼�'CK �d^w�m,

�;Ð��<�ogKÐÚ}TÐ�ßÚúÐ�og?m�hÎ��`A½·mw�eG��åTÐ�ÊÐEA�|S{wí)$2��Øz*�o<FTÐ�o@�cX�ÒØmwÛ�ëÌ¼»·�X
Ú�=�ÜmGÌ�CK�Ñ���cT��Bm^TÐ�é�Z�BÐÃ·�ÉÌ��X¼Â·oQm!Ð��ImeBÐ�9�Ñ��"m<�oKíÚ}BÐ�o@m�BÐ��X

�oQm!Ð�o�Hí�½��
ëm<í{TÐ�ocf�TÐ�Ö°XúÐ��X�o��h�CK�ï�� ��TÐ� ÐÚúÐ��c=� m¹i<�o�cd�BÐ� ÐÚúÐ�æ|^=� '��TÐí

mv}gS|=� o?ÚzT� maQí� ogKÐÚ}TÐ� �gÉm�BÐ� �dh�CK� mvØ�?í� |>jw��Î Ö°XúÐ� ì{v� âÐ�hÌ� Ò|�S� �PÚí�CK� m¹Î�ø
� �v� oghz^X� �XÐ�@� o>°>� Ö°Xú� Ø�^=� ncPúÐ� 'wÚ�cSíÚzg4Ð� �Xm@��Xm@í� �g�wEbTÐ� �Xm@í� �

��gh�<|bTÐ�'�g�ge_BÐí�ê��gTmbTÐí�ê�wØ�ZTÐ��X�¢meK��Xê�ÓÐzwÚ�cS�Ö°XÌ�mfgQ�O�e=�ogRÐ|^TÐ�ÑFTÐ�°�dQ
�g�ge_BÐí�ê�g�TmbTÐí�ê�wØ�ZTÐ�Óm�wESíê'owVBÐ�og�cBÐ�ÑFTÐ�9�ê�wØ�ZTÐ�Ómh�<|S�Ö°XÌ�O�e=�M@�9��

Ì �ImeBÐ��^<�9�z?�wí�ÊÐ|�É�9�ê�gGm=��TÐ�ÓÐFh�ê�wØ�ZTÐ�ÓÐFh���X��wFeTÐ��Xm"�Ø�^=��ï|AÌ�Ö°X
�LgH� 'Úm��TÐ��@Ð�G�zeK�ê�wØ�ZTÐ�zgXí|<�Ö°XÌ�z?Ð�=�oghmbXÎ�NÎ�oQm�Î��Ö°XúÐ�ÒÚ�\A�ëÌ�êmK��bY<í

�o<FTÐí�Óm�eTÐ�CK�mvD>i=�9�Óím`�=� '�gcw�ê�wØ�ZTÐ�Ómh�<|S��v� ÐÚ¥�mv|�SÌ�ë�bwí�ê�wØ�ZTÐ�Ómh�<|bg<
�g�ge_BÐ�Óm�wESí�ê�wØ�ZTÐ�zwÚ�cSíêê�gGm=��TÐ�zwÚ�cSí�¾��



�¾¾Ã��Ø�3m�TÐ�nTmI�êmZK��
�

Ì¥]¼@�?�QW@H¸?�Ï¹�� �ÉË¸ÉÊ±���½lÊc'/2'&/3&� �
0..5�

�

�
|Q�=� mX� ÐÙÎ� Ò}`�BÐ�æí|]TÐ��X�oK�d6��TmevÓ|Qm[=� odfX��gf�=�9�D�S�ÚíØ� m4�ë�bw� oeg^X�oa\eX�9

�mfeX�o@�cdcT�o���BÐ��XÐ�^TÐ�
¼�?g?�T�QÚ�dgo�ow���BÐ�íÌ�ÚÐz�høÐ�oþg\�TÐ�o[`�eBÐ� ÐÚúÐ�9�ÒØmK�Ö°XúÐ��d��=� 'owØíÌ���X

Ðí�m�TzTÐ��ImeX�íÌ�Úm¹úÐÓÓÐD��TÐ�íÌ�Úm��TÐ� IÐ�H�íÌ�ow|feTÐ�
½�og?�T�g?íÚzgv��mfgQ��`=|w���TÐí�odKmh�o��h�ÓÐÙ�mf�<|=�ë�b=���TÐ� ÐÚúÐ�9�Ö°XúÐ��d��=

�î���X�ow|^YTÐ�ogÉm#m<�CKúÐ�NÎ��`=|w�ëÌ�ÊmBÐ�Ð{v��g\��w�qg�<� ÚúÐ�ÊmBÐ�
¾�og?�TíÚzgv��mfýmX�ëÐ}gX�x�eTÐí�|���TÐ��b²���TÐí�Úm\XúÐ�ogcaTÐ�owí|BÐ��ImeBÐ�9�Ö°XúÐ��d��=

�9�!Ð�
¿�ogAmeX��oQm!Ð�o�Hí�oQm!Ð��ImeBÐ�9�Ö°XúÐ��d��=��

� =Lw 5Sí��XÐ�^TÐ�ì{v��vÌ�oGÐÚØ��bdwí�o<FTm<�Ö°XúÐ��SÐ|=�9�ogQÐ|_!Ð��XÐ�^TÐ��X�D�bTÐ�èFY�
�Ì�og^g�\TÐ�Ñm�GúÐ�
¼�êúÐ�ÒØmBÐ�ogK�h�

mfew�b=�owz<�{eX�o<FTÐ�ß|^�=� 'Ö°XúÐ��SÐ|=�NÎ�3m^TÐ��X��ImeBÐ��^<�9� '�v mf�@�cX�n�G�ë�bw�qg@
TÐ�êøÌ�ÒØmBÐo<FTÐ�ì{v�mfeX�pa�HÐ���� 'm4 oh�bBÐ�ëØm^BÐ�ow� ÊÐ|?��X��TÙí��xcd�Tm<�xcd�TÐ�Ð{v�CK��c\wí

�NíúÐ��o<FTÐ�xc/�NÎ�ïØjBÐ�n��TÐ�Ð{v��X�z"Ð�n^ZTÐ��X�ë�bw�éÐ�@úÐ�ì{v�9í�'æmawÎ��e^w�mfQmawÎ�ëú
�o<FTÐ��w�b=�ogcdK��< �TÙí�ÚÐ|d�Gm<�rTm^=�ëÌ��bdw��bTíÒzýÐ}TÐ�ìmgBÐ��X�Ö°XúÐ�æ¢í�o<FTÐ���_��ðÐD�Sí

�h�mXzo�gý|TÐ�Úm¹úÐ�owØíÌ�9�o<FTÐ�xc/�Ñm�GÌ�z@Ì�z^w�;íúÐ�xcd�TÐ�ëÌ�'ïØÐíí�ÓÐ|`TÐí�oc?Ø�ï|¹�owØíiS
ze�TÐ�ïØÐíí��geTÐ��ê�g�TmbTÐ�Ómh�<|S�Ö°XÌ�o��h��`=|=�ogRÐ|^TÐ�ÑFTÐ�9�z�h�°�dQFDFR���NÎ¾À·íÐ{v

�ê�g�TmbTÐ�Ómh�<|S�Ö°XÌ�o��h�mfgQ��`=|=�o<FTÐ�mfeX�pa�HÐ���TÐ�ogcÉúÐ�Ú��ZTÐ�ëÌ�NÎ�Ø�^w��z?�=��T{Sí
�;Ð�@��bY=�o��e<í��g��?�Ñ|=í�owD?�Ñ|=��dgTÐ�9Ã'Â·ogedgTÐ�ÑFTÐ�âÐ�hÌ��X�¿�9 ÚíØ�êøÌ�ÒØ5cT�ëmS

mfgQ�Ö°XúÐ�ì{v�Ø�?í��



oQm !Ð��Im eBÐ�9�o<FTÐ�o@�cX���¾¾Ä��
�

Ì¥]¼@�?�QW@H¸?�Ï¹���ÉË¸ÉÊ±���½lÊc'/2'&/3&�
0..5�

�

½�BÐ o@�cXí�Ñ��eX�âm`=ÚÐ�ogQ�!Ð�ìmg�
ÚíØ��Xm^TÐ� Ð{v�n^cw�ðÐD�S�ðÐo<FTÐ�xc/�9� 'xcd�TÐ�NÎ�ß|^�=���TÐí� o[`�eBÐ� ogcf�TÐ� ÐÚúÐ��X�D�bTmQ

mf�c/�9�n��S�D�S��bY<��Xm^TÐ� Ð{v� Ò|\gG�ë�b=�Ì owØíÌ�9� o[`�eBÐ� ÐÚúÐ���X�VXí�çÐ|^TÐ� Úm¹
�ëm��Sm�TÐí�ze4Ðí�'æVTÐ�ÒÊÐØÚ�ëÌ�qg@�Úm¹úÐ�ìmgX��X�Ñ��w�mXí�ßÚ±T��g��TÐ�ÚÐz�høÐ�ÊÐ|?��X��^g�\TÐ

�ogQ�!Ð�ìmgBÐ�NÎ�ï|TÐ��X�ÒzýÐ}TÐ�ìmgBÐ�íÌ�'ìmgBÐ�ì{v�î���X��QÚ�9�D�S�ÚíØ��T�'Ómew�b�TÐ�9�ìmgBÐ�ì{v�Úí|X�ëÌ�5S
�mf�@�cX��QÚ�Ñm�GÌ��X�Òz@Ðí�o"mBÐ�og�ÚúÐ�

mgBÐ�o@�cX�âm`=ÚÐ�ëÎo<FTÐ��X�og�\�TÐ�oa�\TÐ�9�Ö°XúÐ�}gS|=�ÒØmwÛ�CK��d^w�x\�TÐ��X�m)|Rí�ogQ�!Ð�ì��
M�gcd^T�ocZ�dS�Ôz²�Ð{ví� 'NíúÐ� 'ow|^YTÐ�ogÉm#Ð�o\GÐ�<�x\�TÐ�NÎ� ÚúÐ�ÊmBÐ�Ø�^É��v� '.i=��>

FTÐ�x\G�ç�Q��@°XÌ�mSÚm=�|���TÐ�NÎ�ÊmBÐ�Ð{v�ß|^=��ví�oghm�TÐ�oc@|BÐ�mfKm\R��d�í�o<��ogÉm#Ð�Ôz í
zYTÐ�Ò�R�9�ç|Q�z?�w�mXzeK�ow|^YTÐ�'Q ë�b=�ï{TÐ��R�BÐ��X�ÊmBÐ�è|��w�qg@ïÙ �R�BÐ�NÎ�o^`=|X�zYTÐ�Ò�R��g�

�`�eBÐ�zYTÐ��Xze^QÌ CKúÐ�NÎ�ÊmBÐ�zH�Ò�R�ë�b=�mCKúÐ�NÎ�è|��w�ÊmBÐ�ëiQ�og�ÚúÐ�og<Ùm!Ð��X�ES���Ye=í
�ogÉm#Ð�odKmh� o��h�ÓÐÙ� mf�<|=�ë�b=���TÐí�æm!Ð�×meBÐ�ÓÐÙ��ImeBÐ�9�ow|^YTÐ� �ogegI� 'ogew|P�ogegI� 'ogegI
�ogª}X�'yTÐ�� �É�ZAí�ogQ�!Ð�ìmgBÐ�o@�cX�mfgQ��`=|=���TÐí�ðmmfgQ�ÓÐzwÚ�cbTÐ�Ö°XÌ�o��h�âm`=ÚÐ��ß|^�=��>

�o<FTÐ�9�mf@°XÌ�oSÚm=�|���TÐ�NÎ�ìmgBÐ�ì{v��íÊmBÐ�Ø�^É�ogcdK�ëÌ�NÎ�ogca"Ð�ÑÚm��TÐí�ÓmGÐÚzTÐ��S�DY=
x\�TÐ��X�m�w|R�ìÐ���X�ëmS�5cS�ØÐØ}=� 'ðÐ|>Ì��T�9�!Ð�ÊmBÐ��dK�ëÌ�z?í�zaQ�ðÐD�S�o<FTÐ�xc/�9'D>i=��X�|�SÌ

� ��`h� ÚúÐ�Ê5cT���cBÐ�}gSFTÐ��RÐ 5cS�ØÐØ}w� �@°XÌ��d í ÚúÐ�ÊmBÐ�|��=�ëÎ�qg@�ÊmBÐ�Ñ��eX�ÑF
"Ð� �d^TÐ� â���X��Azw� meví� o<FTÐ� x\G��X� ÚúÐÌ CK�æ|^w�ï{TÐí� ÚúÐ� Ê5cT� Õ|�ÊmBÐ�î���X� �h

�o<FTÐ�xc/�CK��d^w��R�Q��aga"Ð� ÚúÐ�ÊmBÐ�Ñ��eX��`=ÚÐ�ÐÙÎ�ï{TÐ� ÚúÐ'�^`<�og�ÚúÐ�ìmgBÐ�oS|@�o�g�h
�ow|^YTÐ�ogÉm#Ð�À�� ¾�feTÐ�ÑmGÚüÐ�o^g�I�ï|�

ðÐÚíØ�Úm¹úÐ�owØíÌ��ImeX�9�mÉ�ZAí�ï|feTÐ�ÑmGÚüÐ�o^g�I�n^c=�Y= 9�x�Z=�zR�og�wÚm[=�|vm]X��gb
Òz@Ðí�o<FTÐ�9�Ö°XúÐ��SÐ|=�Ñm�GÌ��X��ph�b=�ogcfG��ImeX��K�ÒÚm�K��v�ow|feTÐ�owØíúÐ�ëÌ�æí|^BÐ��dQ

�ï|feTÐ��ÑmGÚüÐ��^`<� 'Ð CK��vmgX��g`=�mXzeK�|feTÐí��a>úÐí�5�@�ESúÐ��ýmRzTÐ�ÑmGÚk<�øíÌ�Ìz�w�M�hm!
�mhÛí�'Úm¹úÐ�ïÚm6��K�Òzg^�TÐ��ImeBÐ�9�odKmeTÐ��ýmRzTÐ�ÑmGÚÎ���w�M@�9�'o��h�ÓÐÙ�o<|=�ë�b�=�æ�G��gcKí
�|�SÌoh�YA�Úm¹úÐ�æm`��Ñ|=�mgc7��d�=�æm`[TÐ��X�Ñ|aTm<�'�TÐ��ImeBÐ�9�o��eTÐ�odKmh�Ñ|=�ë�b�=í�Òzg^��
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Úm¹úÐ�ßÐ�@Ì��ImeX��ow|feTÐ�ßÐ�@úÐ�ÑF<��d�=��mvÐ���X�âm`=ÚÐí�|feTÐ��X�Úm¹úÐ�æm`��Ñ|=�Ñ|aTí�'
ÚúÐ�ÊmBÐ�î���X�ë�bgG�ðÐzg^<�mf���h�oh�Y#�oT�fG�|�SÌ� m4°A�ìmgBÐ�æ¢�ogcdK�ë�b=í� mf�\G��K

��^húÐ�ßÐ�@úÐ�ÑF<�mGmgR�'}�X�|feTÐ�Úm��KÐí��^g�I�é�m4�'Ì mf�@�cX�ë�b=�Ð{T�R�ìmgBÐ�î���X�âm`=ÚÐ�M@�9
�;m�Tm<í�ow|^YTÐ�ogÉm#Ð�àmYh�ÒØmwÛ�9�ÚíØ�m4�ßÐ�@úÐ�ÑFT�odKmeTÐ�o��eTÐí��^g�\TÐ�æVTÐ�ÒÊÐØÚí�ogQ�!Ð

�o<FTÐ�ì{v�xc/� ¿�|���TÐ�ÒzH�
m*ÚÐ|@�o?ÚØ�âm`=Úm<�oQm!Ð�o�Hí�oQm!Ð��ImeBÐ�Ûm�/��= ø qg@��K�m*øz^X�9��a½ÀNÎ �`=|=í� ÷ê¾À÷êB ¿Àm`gÉ� ÷ê� �;Ð�@��ImeBÐ�ì{v�Óm\7�ncPú��c�=���TÐí�¡dYTÐ�â�\�TÐ�ÓmKmG�ØzK�âm`=ÚÐ��TÙ��QÐ|wí

¾½Ä¿�oKmG��eG�'M< ÖíÐFw��X�w�éz^d<íÄ'½À�B¼»'¾»�oKmG�ê�w��ÒV�TÐ�Óm\7���X�'Ò|vmaTÐ�'ÚmR�ïÙ
���ì{v�Ûm�/�5Sgg_�TÐ�o?ÚØ�ßm`�hm<�m[wÌ��ImeBÐ�;Ð�@�ogQmZTÐ�êmwúÐ�ØzK�éz^X��c�w�qg@¾½»ê�w���QÐ|w

oQm!Ð�Ömw|TÐ�ÒØmgGí�og��eTÐ�o<�I|TÐí�Úm\XúÐ�à�aG�Óøz^d<�ßm`�hÐ��TÙ��|Qm[�=�mf^g+��XÐ�^TÐ�ì{v�ëÎ
�oQm!Ð�o�Hí�oQm!Ð��ImeBÐ�9�ï�e�TÐ�|���TÐ�éz^X�âm`=ÚÐ�CK��d^�T��ï�e�TÐ�|���TÐ�â�d6�ém�BÐ��g�G�C^Q

�;Ð�@��c�w�mgGË�-|P�-�e?��Óm\7�ncPú½ÂÃÁ�cX�';Ð�@�éØm^=�ogdbTÐ�ì{ví½½B½¾ÓmgdS�Úza<�Ò|X
TÐ�Úm\XúÐ� mfgQ�o\Rm���Î ÒÚmHüÐ�Úz m,í�owí|BÐ�ÑFTÐ�9�Ö°XúÐ�ngG|=�ÒØmwÛ�CK��d^=�|���TÐ� ÒzH�ëÌ��gT

�\�BÐí�oRz_TÐí�ogýmBÐ�Óm� 'x\G NÎ� o"mBÐ� ogQ�!Ð� ìmgBÐ��Q|=���TÐ� ow|^YTÐ� ogÉm#Ð�àmYh� ÒØmwÛ�NÎ�ïØj=�5S
�|���cT�mf�|^=�z^<�mf@°XÌ�oSÚm=�o<FTÐ� À�ï|TÐ�ìmgX��ogK�h�

Ð �X�ÓmgdS�CK��oQm!Ð�o�Hí�oQm!Ð��ImeBÐ�9�ogKÐÚ}TÐ� ÐÚúÐ�ïÚ�9�oXz���BÐ�ï|TÐ�ìmgX�og�TmP�ï��Ö°Xú
úÐ�m*mh�bX�9��wm��=�|AË�NÎ��ZQ��Xí�|AË�NÎ�ëmbX��X�mf�@�cX�ÚÐzaX�9��wm��=�m¹Î�NÎ�oQm�Î�ogh�w� ��ví

`=|=�mX�m�TmP�Úm\XúÐ�à�aG�êÐz^hÐí�ÒÚÐ|"Ð�Óm?ÚØ�âm`=ÚÐ��X��gZTÐ��ZQ�9��ìmgBÐ�ì{v�o@�cX�âm`=ÚÐ�ëÌ
� zwzYTÐ� |���TÐ�æí|J�p àÐ|Qk<� mfXÐz��GÐí��^g�\TÐ�æVTÐ� ÒÊÐØÚí��KmeZTÐ�é}�TÐ� êÐz^hÐí� 'm¹Ì��Hø
Ð 9�Ö°XúÐ��X� ÒD�S�ÓmgdS� oQm�Î�CK��d^=� o<FT� �Ì NÎ�Ôm�<úÐ�DY=�°�dQ�nGF=���TÐ�Ö°XúÐ� ogdS�ë

�;Ð�@�ï|TÐ�ìmgX�o@�cX�âm`=ÚÐ��^`<�çÐ|^TÐ�9�-�G|TÐ��f�TÐ�Ñ�e?�Ñ|=��X�z@Ð�TÐ� ��hízTÐ�9�mw�eGÄÃÁ
�_S���Á��
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���Ú5��GÐ�é°A��X�ëm�hüÐ�n^cwìo@�cdcT�og^g�\TÐ�Óm���BÐ��g^`=�9�ÐD�S�ÐÚíØ�oKÐÚ}cT�ßÚúÐ�'�Azw�;m�Tm<í
�ogTm�TÐ��=mGÚm,�EK��TÙí�ocbYBÐ�ì{v��Rm`=�9��mGÌí�|>jX��Xm^S�� ¼�ogýmBÐ�Óm^ým[TÐ���@�ESí�ï|TÐ�oQm�S��

ncPÐ�ëÎ�àÐ|Qk<��fg�ÐÚÌ�ïÚ�CK�ÐíØ�^=�oQm!Ð�o�Hí�oQm!Ð��ImeBÐ��KÚÐ}X�'Óm�ecT�ÊmBÐ�DQ�=�CK��feX�mÉ|@
��ImeBÐ�ì{v�9�âÚÐ}dcT�ï|\Q��RÐí�Ð{ví�x�eTÐí�|���TÐ���gcdK�ÊÐ|?��X�ìza`w�5K�m[w�^=�'nTm_TÐ�9���TÙ���wí

zgca�TÐ�ï|cT� �XÐz��GÐ�EKï�|d_Tm<�ï|TÐ� �5w ï{TÐí��X� |�Si<�ÜÚÂ»·ì{v�9� oKíÚ}BÐ�Óm@m�BÐ��X
��ImeBÐ��Â����ýmÉ�ÊÐ|?Î�Ð{v�z^w�ogdc^TÐí�ogcd^TÐ�og@meTÐ��Xíú ðmoKÐÚ}TÐ�9�o?m"Ð�ëm<�meT�|S{=�ogdc^TÐ�oaga"Ð�ë

üÐ�Kz=��ImeBÐ�ì{v���X�9�ogýÐíÚ�ï|TÐ�ìmgX��X�ogQm�Î�ogdS�é5^�GÐ�NÎ��=��_TÐ�Óm�c\�d<��d���'�X �TÙí
ÌmfgQ�odSÐFBÐ�Ö°XúÐ��X�o<FTÐ���P��?��íØ ��_TÐ�ogcdK�ïØj=��bT��bTí�z<ø�Ö°XúÐ�ogdS��g` 9 mvÚ
ÌÓm�eTÐ�o?m@��K�ÒzýÐ}TÐ�ìmgBÐ�æVT��Xmb�X�é}<�êm]h�|Q��w�ë� 'à|`BÐ�ï|TÐ�é���gG�êm]eTÐ�Ð{v�|Q�=�êzK�ëÐí

� o<FTÐ� xc/�n��=� ocbYX�NÎ� �Êma�T��TÙí�âm`=ÚÐ�p |���TÐ� NÎ� o^�mA� ocw�I� ÒFQ� o<FTÐ�ç�Q�ï|TÐ� ìmgX
�o<FTÐ�x\G�CK�mf@°XÌ�oSÚm=�ÒÚÐ|"Ð�Óm?ÚØ��ogQ�!Ð�ìmgBÐ�Ñ��eX��X��QFG�ÒzýÐ}TÐ�ìmgBÐ�ì{v�ëÌ��K�°[Q

FTÐ�xc/�o���X�owmfeTÐ�9�mv|��=í�ow|^YTÐ�ogÉm#Ð�EK�o<FTÐ�x\G�NÎ�ÒDAúÐ�Ø�^É�;m�Tm<í�o<�'�`=|=�zR�m¹Î�íÌ
�Óm�eTÐ�Ó�Xí�o<FTÐ�çz_=�NÎ�owØjX�owÚ{!Ð�oa\eBÐ�NÎ�

½�|w���TÐ�êm]h�âm�=Î�
ßÚúÐ�|w��=�êm]h�oGÚm,��g�\�<�oQm!Ð�o�Hí�oQm!Ð� ÐÚúÐ��X�ÒD�S�o��h�¨m^=�'mfS|=í��G�X�9�mf�KÐÚÛ�ïÌ

��@°TÐ��G�BÐ�9�oKÐÚÛ�ëíØ�'MKÚÐ}BÐ�Øma�Kø�maQíw oKÐÚÛ�ëíØ�ßÚúÐ�è|=�ëÌ��X�Î CK��d^�ÒØm^�GÐí�mf�@ÐÚ
�êØmaTÐ��KÐÚ}TÐ��G�dcT�ÐØÐz^�GÐ� mf�<�ZA���e^w�ÊÐ|?üÐ� Ð{ví� ðÐÚzv�of?��X�ßÚúÐ�Ú5��GÐ�9� 'of?��Xí

ï|TÐ�ÓÐ�eR��X�o<��BÐ�ï|TÐ�ìmgd<�çz_�cT�o�|K�ë�b=�oSíFBÐ�o@m�BÐ�ì{v�ëÌ��v�î|AÌ�'xc/�NÎ�ïØjw�Ð{ví� ðmSÚm=� mfeX� ÊmBÐ� |���w� ëÌ� z^<� o<FTÐ�mfKm\R��d�í� mf�\G�CK�Ö°XúÐ� ���TÐ� owE��BÐ�Þ��`TÐ�pTØ� zRí
��X�p^`=ÚÐ�mfgQ�o@�cBÐ�ëÌ�z?�Q�oGÚ5BÐ�ì{v�m)�pa�I�ogKÐÚÛ��ÐÚÌ�Òz^T�q@m�TÐ�mvÐ|?Ì¾'½Û�dcX��G

�T°A�pKÚÛ�ï{TÐ��KÐÚ}TÐ��G�BÐ�Êmf�hÐ�z^<� 'NÎÄ'½dcX�Û��ëíØ��G�B�pS|=�ëÌ�z^<�mf�KÐÚÛ�owÐz<�9��G
�oKÐÚÛ�
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¾��KmeZTÐ�é}�TÐ�êÐz^hÐ�
�K� ÒzýÐ}TÐ� ìmgBÐ�æ¢�ß|_T� o�gý|TÐí� o^d�BÐí� ogca"Ð� éÛm�BÐ� �X� ob�H� oXmRÎ� �v��KmeZTÐ� é}�Tm<� zZaw

�Óm�ecT�owÚ{!Ð�oa\eBÐ�Øíz@��d��é�a^X�-�IÚ�î���X�Êma<í�Óm�eTÐ�o?m@� 'B oQm�Î��X�éÛm�BÐ�ì{v��<�ê�a=�m
� ogQ�!Ð�ìmgBÐ�î���B��ýÐØ��`A� 'o<FcT�çz_�TÐí�xcd�TÐ��SmYX�Ôíz@��X��edw��TÙ��Sí��z@Ì�ëÌ�M�=í

�ogKmeZTÐ�éÛm�BÐ�ÑmgP��v�|S{TÐ�oa<m�TÐ�o@�cBÐ�Óm���X��S��g^`=�CK��d^=í�pcdK���TÐ�o�gý|TÐ�Ñm�GúÐ
��X�|�SúíÄ»·ogKÐÚ}TÐ� ÐÚúÐ��X�oQm!Ð�o�Hí�oQm!Ð��ImeBÐ�9�owí|BÐ� 'ÓÐÙ�ogcfG� ÐÚÌ�mf�g�TmP�9���TÐí

ïØÚ��^g�I�æ¢Ê'ÒzHí�ÒÚÐ|"Ð�âm`=ÚÐ�p �QVT�éÛm�X�zª�ø�ï{TÐ�Óm�eTÐ�o?m@��K�zýÐ}TÐ�ÊmBmQ��T{T
��m�X��bY<��eX�ÐÊ}?�|���gT�o<FTÐ�CK��a�w��þT�Òzg?�oþg<��T�zª�|���TÐ� 'T Ú�_w�íÌ�ìmgBÐ�î���X��QDT��`G±

��d�í�o<FTÐ�x\G�CK�mf@°XÌ�oSÚm=�|���cT�ß|^��G�ìmgBÐ�ì{v��Sí�o<FTÐ�x\�T�z^Z=�m[wÌ���TÐí�ogQ�!Ð
�mfKm\R��

� X zwz^TÐ�z?�=�og�cBÐ�ÑFTÐ��geZ=���w�mfGmGÌ�CK���TÐí�ogBm^TÐ��ghmZ�TÐ� 'eZ�TÐ�q@m�TÐ�zd�^gGí��g
��bw|XúÐ��éÌ �geZ=86'$��'�gc��cT�maQí�mfZg�Y=�oghmbXÎí�mfÉÐ�Aí�og�cBÐ�ÑFTÐ�âÐ�hÌ�M�w�ï{TÐ

�mf`geZ=�ØÐ|BÐ�o<FTÐ�ÕÙ5eT��ýmgdgbTÐ�'.ùÐ�oQ|^X�ÜmGÌ�CK�ÐØ5�KÐ�
�o^�YBÐ�oeg�^TÐ��c���B��ým<|fbTÐ��gÉ��TÐ� �(&�(OHFWULFDO�&RQGXFWLYLW\��meg\^w� Ð{v�

o<FcT���cBÐ�}gSFTÐ�CK��jX�
�M?íÚzg4Ð�ë�<Ë�ogTm^Q�ÜmgR�ß|_T�o^�YBÐ�oeg�^TÐ��c���X��Km`=�o?ÚØ3+�
�éØm��BÐ� ê�wØ�ZcT� ow�þBÐ� o��eTÐ� �(63��mZX�ØÌ� o��h�ÜmgR��w|I��K� o<���BÐÞê�wØ�ZTÐ��

6$5���'Ómh�wÌ�}gS|=�ÜmgR��w|I��K���wí1D'&D'0J'�X 9�o^�YBÐ�oeg�^TÐ��c����
ogTm�TÐ�oTØm^BÐ�CK�Ø5�KøÐ��bdw��TÙ�zeKí�Ã��

����������������������6$5���åååååååååååååååååååååååååååååååååååååååååååååååå(VS  ����������������������6$5���
��geZ�T�ÐØme�GÐ�og�cBÐ�ÑFcT�ogTm�TÐ�âÐ�húÐ���Yh�ëÌ��bdw�ÓÐD_�BÐ�ì{v�Ê���CKí86'$�Ä��
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B6DOLQH�6RLO�� odgR�mfgQ��`=|=���TÐ�ÑFTÐ��ví(F�X |�Sú¿Û�dcX�G'CK �gTØ�Ð{ví�m) ��cBÐ�}gSFTÐ�ÒØmwÛ��9í
éÌ�o��h�mfgQ��`�e=�pR�TÐ�~`h(63��X �Rú¼À·o��h�ëÌ�ïÌ�1D��oþIÐí�ë�b=�ÑFTÐ�ì{v�9�'Ê  Ð{ví

�o<FTÐ�ÞÐ�A�CK�-mªÎ��mfcKm`=�o?ÚØ�9�éØm^�TÐ�NÎ��g/�og�cBÐ�ÑFTÐ�ëÎ�5S�'éÌ ÚÐzaX�ëÌ�ïÌ3+M< ÖíÐFw
ÂBÂ'À�mX�dKíé°A��X���Y=�ëÌ��bdw�ÑFTÐ�ì{v�ëÌ�Ì oa�I�Ø�?í��X��RÐ�BÐ��^<��\_=�Êm[g<�ÒOR�í

ßÚúÐ� x\G� �Óm�wEbTÐ� Ö°XÌ� �v� ÑFTÐ� ì{v� 9� Òzým�TÐ� Ö°XúÐ62���'wÚ�cbTÐíz&,�X �gcRí
� Ómh�<|bg�TÐ+&2���?�w�ø�íÌ�Ðz?��gcRízÓmh�<|bTÐ�Ö°XÌ&2���'~cbTÐ�o��h�mfgQ��`=|=í&D&R��

~�!Ð�o��h�mfgQ��a=í&D6R�����a=�mX�n��<�ogTmK�owÙm`e<�ÑFTÐ�ì{v��Z�=êúÐ �<�Óm�g�"��gd �X�Ö°X
�o<FTÐ� 'Îí p�`�TÐ��w���hú�ÑÙmbTÐ�Ême�Tm<�ogcK��c\w�Ême�TÐ�Ð{v�íÌ�Óm^d��TÐ�ì{v���X�ëÌ�ø�éÐíÛ�zeK��\��TÐ

��<|TÐ��XÐ�K� 'ÌX ëmK����TÐ�Ö°XúÐ��ví�øí{=� mÑï|TÐ�ìmgX��X��é°A��X�Ö°Z�GøÐ�ocfG�Ñ|=��ví
� mf�@�cX��`A� ogcdK� oT�f�<� ��w� �bT� ��_TÐ� ìmgX�æVT� éÛm�X� DQ�=í� mfc�P� �ëÌ �bdw� mf^�í�CKí
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ogK�eTÐí�ogdbTÐ�qg@��X�og?m�hüÐí�
ÁBog�cBÐ� ÐÚúÐ�oKÐÚÛ�9�ogKÐÚ}TÐ�ÒÚízTÐ�êm]h�âm�=Î�

�odfBÐ�og^g�\TÐ�ØÚÐ�BÐ�z@Ì�o<FTÐ�z^='ogKÐÚ}TÐ�ogcd^TÐ��mGÌ��bY<�mfgcK�ze��=���TÐí��ogcK
gGmGúÐ��ýmKzTÐ�îz@Î�m¹kQ��ýÐ{_TÐ��XúÐí�ÊÐ{_TÐ�DQ�=�oTm�X�9�o��âm�=Î�íÌ�mf�hmgÉ�êzK�íÌ�mvÚ�vz=�ëiQ�Ð{T

�mvÚ5��GÐ�9�odgcG�DP�ÓÐÊÐ|?Î�'�KÐÚ}TÐ�Õm�hüÐ�ßm`�hÐ�NÎ�ïØjw��TÙí�og?m�hüÐ�mf�gc<mR�CK�m�cG�~b^egG
���9ÑFTÐ�mfeX�¨m^=���TÐ�odfBÐí�ogGmGúÐ��SmYBÐ�îz@Î�o@�cBÐ�z^=í�oQm!Ð�o�Hí�oQm!Ð��ImeBÐ�'ÐÚúÐ��c=

��bY=���TÐ¿¼·Ú mgcX��X�|�SÌ�ÊÐ{_T�ÐÚzZX�z^=í�ßÚúÐ�x\G��XïØ|Q� '�b= mX�m�TmP���TÐíëog?m�hÎ�ÓÐÙ
�LZ`TÐ��AmeBÐ�â�e�TÐ��X�z@Ðí�é�Z7��X�|�Si<�|d���=�ëÌ��bdw�m¹�S�ogTmK� 'Òzg?�ow�f�<�Ûm�/�m¹Ì�NÎ�oQm�Î

ÚÐ|@�êm]hí�oKÐÚ}cT��ý°X�ï��z@Ð�TÐ�Úm�b4Ð�ëÌ�meQ|K�mXzeK�mÉ�ZAí�ocbYBÐ�ì{v��Rm`=�îzX�ëÌ�x[=Ð�zRí
�;Ð�@��<��d��=� ÐÚúÐ�ì{v��XÃ¾mw�eG�Ö°XúÐ��X��I��oQm!Ð�o�Hí�oQm!Ð��ImeBÐ�9�o<FTÐ�Ö°XÌ�og�TmP�ëÎ

í �wÚ�cSíÚzg4Ð��Xm@��v�oghz^X��XÐ�@�o>°>�NÎ�Ø�^=�mvmhz?í��gh�<|bTÐ��Xm@í��g�wEbTÐ��Xm@
�mvDPí�ê�g�ge_BÐí�ê��gTmbTÐí�ê�wØ�ZTÐ�¢meK��X��

Ú�fJ�9��^�TÐ� mf[^<��X��Km`�=� owO<�íÌ� og^g�I�phmS� ÐÊ�G�ogQÐ|_!Ð� oþg�TÐ��XÐ�K�ëÌ� oGÐÚzTÐ�peg<�zaT
� o<FTÐ� o@�cX�ocbYX��Rm`=í� ��X mvD>i=� ÒzH�9��wm��=��XÐ�^TÐ� ì{v�ëÌ��X�5cK�æí|]cT� m^�=�î|Aú�oa\eX

oþg<��bT�ogc�BÐ��o<FTÐ�mfeX�ph�b=í�pa�HÐ���TÐ�êøÌ�ÒØmBÐ�ogK�h�o@�cdcT�o���BÐ�og^g�\TÐ��XÐ�^TÐ��dQ�'qg@
�ì{v�mfeX�ph�b=���TÐ�êøÌ�ÒØmBÐ�9�z?�=���TÐ�Ö°XúÐ�ogK�h�M<í�o<FTÐ�9�o@�cBÐ��SÐ|=�9�oR°K��Tmev�ëÌ�M�=

5cbQ� o<FTÐ�ì{v� éma�hÐ�9� m��G�phmS� 5cS� o<FTÐ� mfeX�ph�b=���TÐ� ogcÉúÐ� Ú��ZTÐ�9� Ò|�b<�Ö°XÌ�Óz?í�
�mfeX�oh�b�BÐ�o<FTÐ�9�mfdSÐ|=í��Ö°XúÐ� 'c\w mX�Ð{ví��e^w��TÙ�ëù��QmawÎ�o<�^ZTÐ��Xí�;íúÐ�xcd�Tm<�ogcK

�_TÐ�é°A��X�éíi<� éíÌ�rTm^w� ëÌ��bdw��bTí� o<FTÐ� ë�b=�æmawÎ� oh�b�BÐ� o<FcT� |d��BÐ��� ��XÐ�^TÐ� z^=í
�o<FTÐ�9�Ö°XúÐ�ngG|=�CK�o^�YBÐí�odfBÐ�Ñm�GúÐ��X�Òz@Ðí��ogAmeBÐ�'ÒØmwÛí�ÒÚÐ|"Ð�âm`=ÚÐ�ëÌ��@�T�qg@

){<{=í� Úm\XúÐ�ÓmgdS� ocRí� |���TÐ� ÒzHmoQm!Ð�Ömw|TÐ� ÒØmgGí� 'o���BÐ�î|AúÐ��XÐ�^TÐ��Ye=��XÐ�K� mfcS
o@�cB�o<FTÐ�'owÚ{!Ð�oa\eBÐ�Øíz@�NÎ�íÌ�ßÚúÐ�x\G�NÎ��`=|=���TÐí�ogQ�!Ð�ìmgBÐ�Ñ��eXí�o@�cX�âm`=ÚÐ���X

�ow|^YTÐ�ogÉm#Ð�EK�'|���TÐ�NÎ�ìmgBÐ�ì{v�ß|^=�;m�Tm<í�og�\G�íÌ�ogQ�?�phmS�ÊÐ�G�o"mX�ìmgd<�o<FTÐ�ïÚ�íÌ
�mfKm\R��d��íÌ�o<FTÐ�x\G�CK�mf@°XÌ�oSÚm=��odKmh�mf�<|=�ë�b=���TÐ� ÐÚúÐ�9�}SF=�o@�cBÐ�ëÌ�x[=Ðí

�mfQ¢�ÒÊÐØÚ�CK��d^w�Ð{ví�mfgQ�ÊmBÐ�oS|@� \<í�m*mXm�X�|_ZT��TÙí�����eTÐ�oeY#Ð�ÑFTÐ��X�|�SÌ����eTÐ
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'ÊÐ��GøÐ�ÒzwzYTÐ�ogcf�TÐ��ImeBÐ�9�ÑFTÐ�ì{v�z?�=�mXzeK��gcKmQ�|�SÌ�ë�bw�Ð{ví�'mgBÐ�ß|^w�m,��K�ÒzýÐ}TÐ�ì
�o<FTÐ�9�mf@°XÌ�oSÚm=�|���cT���|^X�o<FTÐ�x\G�ç�Q�Êma�cT�Óm�eTÐ�o?m@�

|Qm[�=í�ßÚ±T� ìÚ5��GÐ� 9� ëm�hüÐ� ÓmGÚm,� é°A� �X� o<FTÐ� o@�cX� ocbYX� �Rm`=� 9� owO�TÐ� �XÐ�^TÐ�
��Hí�oQm!Ð��ImeBÐ�9� mf�KÐÚÛí�oQm!Ð� 'c^�w� mX� mfeX���TÐí�=m<Ð ï|TÐ�âm��ïzgca�T�qg�<�ï|TÐ��g�b=í�ç�`=

�ogKÐÚ}TÐ��gÉm�dcT�ogýmBÐ�ÓmeeaBÐ� 'NÎ |a�`=�ogcfG� ÐÚÌ�9�í�o@�cBÐ�o\G��X�íÌ�o"mX�mf��TmP�9�ë�b=�ìmgd<
��KmeZTÐ�é}�TÐ� íÌ��^g�\TÐ�é}�TÐ� 'ì{v� o<|=�9�Ö°XúÐ��SÐ|=�n��gT� og^g�\TÐ��XÐ�^TÐ� �X� |Qm[�w��TÙ��Sí

��ImeBÐ�x[=Ð�Óm�eTÐ��dh�CK��m�Xí�D�S�D>i=� m4�o@�cBÐ�ëÌ� '�X �m�X�DP��bY<�Óm�eTÐ�CK�m[wÌ�|>j=í
�o<FTÐ��ýmZA��^<�CK���c�TÐ�mvD>i=�é°A��ßm`�hÐ�NÎ�og�cBÐ�ÑFTÐ�9�oKíÚ}BÐ�Óm=m�eTÐ�ß|^�=�qg@

me�w� ï{TÐ� ïÛ�XÛøÐ� �_[TÐ� âm`=ÚÐ� D>i=�p ÊmBÐ�ÞmZ�XÐ� CK� mf�gc<mRGnLbTÐ� }gSFTÐ� ÒØmwÛ� �X� mwØ|I
�Ö°X±T�'Ó�BÐ�;m�Tm<í�é�<{TÐ��>��Xí��?�T�g�`TÐ��\^Tm<�Óm=m�eTÐ��<mÉÌ�CK��d^w��TÙí��ß|^�=�zR�5S

�ÊÐ{_S��<�Ö�d�BÐ�z"Ð��K�¢me^TÐ��^<�}gS|=�ÒØmwÛ�zeK�è°4Ð�NÎ�o@�cBÐ�ogTm^TÐ�ÑFTÐ�9�oKíÚ}BÐ�Óm=m�eTÐ
Ø�ZTÐ���X�Óm�ecTí Ú��TÐí�ê�wëoXmG�¢meK�NÎ�é���=�qg@��mÉ�ZAí�mfÉÐ�A�Ú�vz�=�o<FTÐ�ëÌ��@�Tí

�o<FTÐ�ngS|=� Ú�vz=� CK� �d^=� ��TÐ� ê�wØ�ZTÐ�Ómh�wÌ� ÒØmwÛ� zeK� mÉ�ZAí� mf�@�cX� âm`=ÚÐ� �X� owímw}g`TÐ
f�gXm�X�ßm`�hÐím;m�Tm<í�mfgQ�Óm�eTÐ�Úí{?�zXí�ÊÐ�4Ðí�ÊmBÐ�oS|@�o<�^É�

zTÐ�p��íÌ�CK��d^=� ocXmb�X� é}<� ob�H� ÊmYhÎ� EK� mf@°Z�GÐ� �v� o<FTÐ� o@�cB�¡gý|TÐ� Õ°^TÐ� ëÌ� oGÐÚ
ÚÐ|d�Gm<�o<FcT���_TÐ�ìmgX�íÌ�ï|TÐ�ìmgX�æ¢����X�ÊmYhÎ� mf?m�²���TÐ�oge`TÐ� ÒE#Ðí�ogTm^TÐ��gTmb�cT� ðÐ|]hí
ÓÐ�e�T�mv{g`e=�|Ai�w�zR���TÐí��wÚmYBÐ�ì{v�'v oKÐÚÛ��X�z<ø�î|ho@�cBÐ�Ø�?í��X� ÐÚúÐ�ì{��ëÌ z<ø��bTí

� o@�cBÐ� �X� �wm^�TÐ� �<Ð�[<� mfgd�h� ëÌ� �bdw� �<Ð�[<� ëí|aX� mgKÐÚÛ� mvÚ5��GÐ� ë�bw� 'íÌ �<Ð�[TÐ� ì{v
�ÒØmwÛí�ßÚ±T�owØmZ�RøÐ�îíz!Ð��QÚ�CK��d^=�ÓÐÊÐ|?üÐmf�g?m�hÎ��maQí�ÓÐÊÐ|?üÐ�ì{v�q@m�TÐ���Rí

TÐ�phmS�ÊÐ�G�o<FTÐ�o��eT�odKmh�íÌ�o��eTÐ�oeYA�o<F� 'ìmgBÐ�î���X��QÚ�NÎ�ïØj=���TÐ��XÐ�^TÐ��X�z"Ð���X
�ï|TmS� o�wz"Ð� ï|TÐ� ç|I� âm�=Îí� ��_TÐ� Óm�c\�Xí� ogýmBÐ� ÓmeeadcT� maQí� ï|TÐ� ìmgX� ÓmgdS� �gca=í� ogQ�!Ð

"m<��c^�=�Ú�XÌ�NÎ�oQm�Î�o@�cdcT�oXímaBÐ��gÉm�BÐ�oKÐÚÛí�Ý|Tm<�ï|TÐí��gae�Tm<�o<FTÐ�ow��=í�oagd^TÐ�o>Ð|
�ogKÐÚ}TÐ�ÓÐÚízTÐ�âm�=Îí�mfcwz^=í��

¼Bëm[gX|TÐ�¢mh� zTmA� '�gZaTÐ� oa\eX�9�Óm=m�eTÐ� �dh�CK� o<FTÐ� o@�cX�D>i=� 'ogKÐÚ}TÐ� oc�BÐ� 'Øz^TÐ½'zc6½Ä'
~\�PÌ¼ÄÄÃ�'Þ¾Ä'bTüÐ��R�BÐ�CK�ÒØ�?�X�¨íF:::�DJUZDW�JRY�VD
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½�o@�cBÐ� |\�<� ØzfX��ýÐ{_TÐ� �XúÐ� '�YeX� |w|a=ÚéíúÐ� ë�hmS�9�pghFhøÐ� ob�H�CK� '½»»Á� '¨íFbTüÐ� �R�BÐ�CK
:::�DQQDEDQ�DUJ ¾Bm�`TÐ�z�KÖ¨m^TÐ�'o<FTÐ��cK�ÓmgGmGÌ'oge`TÐ�zvm^BÐ�o�GjX�o^�\X�'ØÐz_<¼ÄÃ¿�'Þ¾»À�

¿B�c\X�Úzg@��[Q�'ëí|AËí'�KÐÚ}TÐ�ØmHÚüÐí�Ô���cT�oXm^TÐ�oþg4Ð�ogedgTÐ�owÚ�fd!Ð�9�ogKÐÚ}TÐí�ogþg�TÐ�ØÚÐ�BÐ��ýÐ|A
BÚmXÙBOeTÐí�oKm�\cT�Òz��BÐ��<m\XBÊm^eÉ�'½»»À�'ÞÀ¿

ÀB|]hÌ�
ÌBïØm1�Úz<�zTmA�'Ðz�K�zd7���eTÐ�'é}�TÐ�'OeTÐí�oKm�\cT�n�bTÐ�ÚÐØ�ow|wzX�'�É�BÐ�o^Xm?�'�É�BÐ�'¼ÄÃÁ'Þ¼½
ÑB.RYGD�VWXGLHV�RQ�WKH�VRLO�(J\SW�GHVHUW��������S����
ÁB�^g<|TÐ��Gm?�ØíÐØ� '-�G|TÐ��f�TÐ��X�-�e!Ð���aTÐ�9�o@�cBÐ�Ò|vmJ� '-|^TÐ�rgc#Ð�ÓmGÐÚØ�oc6� 'Ò�m^TÐ�oe�TÐ�'

~Xm#Ð�Øz^TÐ�'¼ÄÃÃ�'ÒV�TÐ�o^Xm?�o^�\X�'ÒV�TÐ�'ÞÁÂ
ÂB¨Ðz^�TÐ�M�@� z1Ð�ém+� 'og�ÚúÐ� ØÚÐ�BÐ� ÒÚÐØÎ�9� ogedgTÐ� owzgca�TÐ�ÓmGÚ5BÐí�Ómgea�TÐí�ngTmGúÐ� 'oþg�TÐ�rXmh|<

�oXÐz��BÐ�'TÐ �K|`TÐ�rXmhETÐ�Òz@í��<Ð|�'}^=�â|Q�'|<��SÌ��½»»¼�'Ú�YeX�DP�|w|a=�'Þ¿¼
ÃBïí°K��Gm?�Úz<�'ïØm1�Úz<�zTmA�'ÐÚúÐ�Ö°Z�GÐ�'ÒV�TÐ�o^Xm?�o^�\X�'ÒV�TÐ�'¼ÄÃ»�'ÞÁ
ÄB$� 5LFKDUGV�'LDJQRVLV�DQG�,PSURYHPHQW�RI�6DOLQH�DQG�$ONDOL�6RLOV��$JULFXOWXUH�

�+DQG�ERRN�1R����86'$�:DVKLQWRQ������3���� ¼»�B)$2�8QHVFR���,UULJDWLRQ�'UDQLDJH�DQG�6DOLQLW\���/RQGRQ���������S�����
¼¼�Bï|\BÐ��gG�z1Ð� 'og�cBÐ� ÐÚúÐ� 'pghFhøÐ�ob�H�CK�Ú�YeX�|w|a=� 'ogKÐÚ}TÐ�ÓmX�c^dcT�ÓÐÚmXüÐ�}S|X��R�X�'

½»»Á�'ÞÃ
¼½�B+�(�� +DJ� ZDUG� �� DQG� �:�%� �� 6XSUU� �(IIHFW� RI� 2VPRWLF� &RQFHQWUDWLRQ� RI�

6XEVWUDWH�DQ�WKH�(QWU\�RI�:DWHU�LQWR�&RUQ�5RRW��%RW�*D]��������S������ ¼¾�B|]hÌ�
ÌB�^g<|TÐ��Gm?�ØíÐØ�'���QmbX���Gí��wzQÐ|TÐ�ïØÐí�Ñ�e?�9�|�Z�TÐ�'oX�G�BÐ�ogdc^TÐ�ÒízecT�êzaX�q�<��|�Z�TÐ

�a��BÐ�çmQùÐí�ogýmBÐ�ØÚÐ�dcT�ogc��Ü�<mR�ëm\c�TÐ�o^Xm?'�w|<Ì½»»¿�'ÞÂ
Ñ�ë5g�|TÐ�¢mh�zTmA�'�gZaTÐ�oa\eX�9�Óm=m�eTÐ��dh�CK�o<FTÐ�o@�cX�D>i=�'�<mG�ÚzZX�'Þ¾Ä
¼¿±6KDNUD��������$UJRQ��M������������B$VKUDI�&�0�DQG�$EX�
¼ÀBïzHÐ|TÐ��JmS� ÐÚ�'o<FTÐ�ÓmR°K�Óm�eTm<�'ÒV�TÐ�'ÒV�TÐ�o^Xm?�o^�\X�'ÞÂ½
¼ÁBï|\BÐ��gG�z1Ð�'og�cBÐ� ÐÚúÐ�'�<mG�ÚzZX�'ÞÃ
¼ÂBÐz�K���h� Ð z^G��dg^eTÐ� 'Óm�eTÐí� ÊmBm<� o<FTÐ�ÓmR°K� '�É�BÐ� 'OeTÐí� oKm�\cT�n�bTÐ� ÚÐØ� o^�\X� 'o^Xm?

��É�BÐ�'Þ½¾½�
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¼ÃBÐz�K�¨m^TÐ���h�'o<FTÐ��cK�ÓmgGmGÌ�'�<mG�ÚzZX�'Þ¾½À�



� Ùm�GÌ�BÐ é5KúÐ�ÒÚÐØÎ�zKm�±ogcSowÚÐØüÐ�ê�c^TÐ±o^Xm?}^=
� � æzv�q��TÐ�;m"Ð�o<m?üÐ� �v�K�G��X�o?ÚØ�m�|TÐ��`gJ�TÐ�îzT��`J�X�oåhmXúÐ�oåXm^TÐ�oå^Xm�<�

^=º}oQ|^Xí�mXÐÙÎ�phmS�èmev�çí|Q�oTÐØ�mgýmZ@Î�M<�G��X�o?ÚØ�m�|TÐ��`gJ�TÐ�îzT��`J�X�oåhmXúÐ�oåXm^TÐ�
o^Xm�<�}^=��?|=�NÎ�î���BÐ�º�`gJ�TÐ�º�vjBÐí�íºÒE#Ð�íoTm"Ð�ogK5�?øÐ�

zd�KÐ�q@m�TÐ�rfeBÐ��`É�TÐ�9�Éí�â���X�q��TÐ��Z�BÐ�}QÐ�"m<�Ìímv|>�CåK�må�|TÐ�Ð�`gJ�åT�
îzT��`J�X�ohmXúÐ�oXm^TÐ�o^Xm�<�}^=���=í�Êmåe<�ÒÐØÌ�qå��cT�pcd�åHÐ�CåK�����Ò|åaQ�ºzå^<�â�å[A�ÒÐØúÐ�

çzZcT��?Úm#Ð�Xé°A��gbÊÐE#Ð�ºÒÐØ±TíêÐz��Gm<�Ñ�c\BÐ�Óm��TÐ��Xm^X�CK�ÒÐØúÐ�é�Z@�Ñ�cåGÌ�
�g�\�TÐ�ÒØmKÎí��g�\�TÐ�ÒÐØ±T���R�mfXÐz��GÐ�

íë�b=��d�6�q��TÐ��X�g+�ÊÐÚzX�ê�d^TÐ�ÊÐÚzXí�ÓÐÚÐØüÐ�ÊmGÍÚí�êmå�RúÐ�MåZ��BÐí�9oåhmXúÐ�
oXm^TÐ�o^Xm�<�}^=º�Tm�TÐ��fK�d6��������oågcdK�ÓV�RÐ�º�ocd�bBÐ�DPí�oZRmeTÐ�Ómhmg��GøÐ�Øm^��GÐ�z^<í

�CK�rým�eTÐ��gc������hmg��GÐ�ðm�
.úÐ�9�q��TÐ�rým�h��vÌ��g�c=��bdwí�

x}^=�o^Xm�<�oXm^TÐ�ohmXúÐ��`J�B��`gJ�TÐ�m�|TÐ��G��X��c<�¿½�¾Ä��o��h���/í�º�o?ÚØ������
��q��TÐ�ÒÐØÌ�CK�m�|cT�ogcbTÐ�o?ÚzTÐ��X�

xoå^Xm�<�oXm^TÐ�ohmXúÐ��`J�X�îzT��`gJ�TÐ�m�|TÐ�o?ÚØ��G��X�M<�mgýmZ@Î�oTÐØ�çí|Q�Ø�?í�êzK
�}^=��?|=ÓÐD_�dcT��J�TÐ�Ómw���BÐogK5�?øÐ�oTm"Ð�ºÒE#Ð�Ómw���X�º�vjBÐ�ºog`g�
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x� ��dwVe^TÐ�ïO�TÐ�oe�cTÐ�ogGmGúÐ�Ême�TÓ5]eBÐ�Óm�GjBÐí�CåK�måfQ°�AÐ�º�åfQ�ï{åTÐ��åG|w�

æÐzvúÐ��\¶í�é�É�cT�mfgTÎ�mv{`ewí�;m�Tm<í�ëkQ��QÐ|�hÐ�°<�Hæ�G�|>jw�CKÐod]eB�m,�g^w�mfaga
æÐzv±T�oK���BÐ��\^wí�m*D�X��ÐÙÎí�ëmS��X�f�TÐ�CKod]eBÐ�DQ�=�ØÚÐ�BÐ�owØmBÐ�øÎm¹Ì�zåR�}å�^=�
mhmg@Ì��Ké�Z"Ð�CKØÚÐ�BÐ�owO�TÐ�o�PÐ|TÐ�9�d^TÐ�Õm�hüÐí�íÌCåK�ámå`"Ð�måfgcK�é°_�åGÐí�måf�RmI�
oeXmbTÐ�

���^�=�éízTÐ�Òzvm?�NÎ|w�\=�ÚØmZBÐ�owO�TÐ�ímv}w}^=�mf`É�<�ogaga"Ð�Òí|�TÐ�ÒÚm[�cT�íÒ}gS|TÐ�
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.iw�mX�q��TÐ�Ð{v�æÐzvÌ��
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.iw��
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MZZ��BÐí�ÊÐE#Ð�ïÌÚ�n�@�Me�TÐ�æøË��ØmwÛ�é°A��X�Úm>ùÐ�ì{v�~dc�w��RÐ|^TÐ��d��BÐ�Ìz<�zRí�o�å�h�Ò
�nå�eTÐ�ì{åv�zåwÐ}�=�3�måX�º��a�å�BÐ�9��`�eå=�ëÌ��åd��BÐ�DåP��åX���TÐí�Øz!Ð�zgTÐ�dcT�ogac ó#Ð�Ómv�Y�TÐ

Óøz^BÐí��ÒD�S�owØmX�|ým�A��gcK�n=Fw��d��BÐ�9�ogac ó#Ð�Ómv�Y�TÐ�ïíÙ�íÌ�MR�^BÐ�o��h�ÒØmwÛ�ëÌ��`¶�øí
�K�ð°[Q�ØÐ|QúÐ�Êøjv�oTmKÎí�Õ°Kí��gvi�T�CåK�ogK5�?Ðí�og�`h�Úm>Ë��X��ac ó#Ð�ì�Y�TÐ�íÌ�ç�^TÐ��<�n���w�mX

�ðm�cåG�~b^eåw�må,�º�d��BÐ�ØÐ|QÌ��X�oþ`TÐ�ì{v�9�Ø|Q��S�ogZ�H�måQ�CåKK�åAÐØ��f?mXzåhÐí��åfýÐØÌí��f�gc
�d��BÐhø D�bTÐ�|>úÐ�NÎ�og`�ZTÐí�ogdc^TÐ�|wÚma�TÐí�oghÐzgBÐ�ÓmGÐÚzTÐ��X�D�bTÐ�ÓÚmHÌ�zRí�º�Ô�åc�TÐ�ÚmåY�

�ém�BÐ��g�G�C^Q�çÐ|^TÐ��X�ÒD�S�Êm�hÌ�9��Km^HüÐ�é�cwÌ�9�Ed��åG½»»¾o`g�åÉ�ÓåOh��\eåHÐ�TÐ
�pG�<��X |�SÌ�ëÌÁ�= �bw|XÌ�ïze?�æøË�f��G�ØÐ�X�Ø�?í��X�æím8��Gí�og�|X�Ñm�Gú�çÐ|^TÐ��X

�zR�æím�BÐ�ì{v�phmSí�ogKm^HÎÓzKmZ=�êmR�mXz^<�Fg<�Ó�bG�Òzw|?�9�Ú|�BÐ�ë�G�~ewmåG�ëmg��w|S
�Ú��gh�X�Ümga<î���X�ocgåZ�<�Ê5åc^TÐ�ìØíÛ�qåg@�MgRÐ|K�Ê5cK��QÐ|w��ví�ØÐz_<��ImeX��^<�9�âm^HüÐ
q��TÐ�zw}=��bw|XúÐ�ï�!Ð��ZaTÐ�9�oQzf��BÐ��ImeBÐ�ëÌ�Ð�`Y�SÐ�mXzeK� a�TÐí�¼»»»í¼Ä»»�åK�Ò|X
î���BÐ�ImeBÐ�9�ïØm^TÐÒÚím�BÐ�ogeb�TÐ���¿Â��

ëÎÓÐ�åR��å�R��åX�n[eBÐ�ê�ghÐÚ�gTm<�o^YBÐ�ow|b�^TÐ�|ýmA{TÐ�êÐz��GÐ�9 �vmåG�é°�å@øÐ�åOh
�éízTÐ�NÎ�mvÚím?�mXí��Im�TÐ�|`@�9�Ómgcd^TÐ�Ö�X��X�Ô�c�TÐî|AúÐ�Öå�X��åX�Ümå/�CåK�påhmS��å�TÐ

Ð�S�íÌ�o>ÚmS�p��G���TÐ�|ýmA{TÐ��c=�ºow|b�^TÐ�Ómgcd^TÐ��c=�pS| mXzeK�ëm�hüÐí�oþg�cT��gRzTÐ��e^Bm<�ÔÚ
Ómwm`eTÐ�ÒÚm[TÐí�Ò|XzBÐ�mvÚm>Ì�pS|=í�ïí�eTÐ�âm^HüÐí�ê�ghÐÚ�gTm<�oþgcBÐ�o^YBÐCK�åK�r�hí�ëm�hüÐí�oþg�TÐ

�ëmI�TÐ�ßÐ|XÌ��X�ÒD�S�âÐ�hÌ�ÚmY�hÐ��^`TÐ��TÙêÐÚíúÐí�9 Êm�IúÐí�ÊÐE#Ð�mvzÉÚ���TÐ��c=�o�w|_TÐ�Óøm@
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9 ÒzwzK�og�É�Óm<mÉÎçÐ|^TÐ�DåP�êÐÚíú�èmåev�ÜmåeTÐ��åX�Då�bTÐ�ß|^=�qg@�og<�e!Ð��ImeBÐ�9�oÉmAí
�oQí|^Xºðma<mG�Óøm"Ð��c=�pc�/�ºÓmg`Y��BÐ�ÚíØ�øí��RÐ|^TÐ�ëm�hüÐ�mvzf^w�3�ßÐ|XÌo�^ZTÐ��c=�9�mfeX

å/í�ïåO�TÐ�z�!Ð�9�odfX�Êm[KÌ�DXz=í�oKmeBÐ�Ûmf?�o�å�húÐ�ç}Ôízå@í�Óømå@�9�oå�w|_TÐ�Ómv�åY�TÐ
�Óøm@�ÚmY�hÐí�º�w�TÐ�Ó�BÐí�o�wz"Ð�ÒØø�TÐ�a^TÐ�Êm�eTÐ�zeK�ëmå�cTÐí�|wÚma�TÐ��X�D�bTÐ��T{T�ÓÚmHÌ�5S�º

�zaQ�ºëmb�cT�oXm^TÐ�o�ZTÐí�oþg�TÐ�9�ogKm^HüÐ�ÓÐD>i�TÐ�oGÐÚz<�o`cbBÐ|wÛí��YS�oåX�b@�9�oågRÐ|^TÐ�oåþg�TÐ
øÐ�é°�@��w|S��wzÉ��1|TÐ�z�K�ÓÐ�jX�Ú�fJ��KÒD�S�oå�w��TÐ�oåa\eX�9��Km^åHÎ�Ô�åc=�Ø�?í�zSj=

�xwV=�9�æm�Ìí�ºØÐz_<�ç��Ñ�e?�=Oh��åw|Q��gbåY=��å=��åhÌ�ºé°�å@øÐ���åÉ�îz@Î�ëmX}TÐ�o`g�É
�9�ïí�eTÐ��R�BÐ�ÒÚmw}To�w��TÐ�Ô�c=�Ø�?í��w|`cT�p�>í�ÒÚmw}TÐ�p/�zRí�TÐ p �víÒ|\g��ÒÖ����5åS�ÓåOh

�}dwm=�}c�hÐ�Ü�T�o`g�Éogbw|XúÐ�ywÚm�<½½À½»»¾�w{åTÐ�MgRÐ|å^TÐ��Gí�zwÐ}�=�og�|BÐ�Óm<mÉüÐ�ëi<
ë�eb�w�ëÌí�º�eX�Ò|\#Ð�ØÐ�BÐ�n¹�naK�o�w��TÐ�9�owí�eTÐ�Ôm�<úÐ��R�X��X�Ñ|aTm<ßÐ|åKúÐ��å�TÐ�ogå�|BÐ

í �Km^HÎ�Ô�c=�ßÐ|KÌ��v�ëmb�TÐ�mfeX��bYw�oþgv��X�ÊÐEA�Ú{@oRm\TÐ��X�TÌ��X�|�SÌ�ëi<�ogRÐ|^TÐ�owí�eTÐ
�ÒÚím�BÐ�é�a"Ð�9�McXm^TÐ�M@°`TÐzRëmI�Tm<��f�<mÉÎ�n��<�ë�bc0±�åX�ëmåeIÌ�p�¹�ëÌ�z^<�mgdgS�cTÐ

�o^YBÐ�ØÐ�BÐ�Xowí�eTÐ�o�w��TÐ�ÒiYeXí º9¼»¼»½»»¾�v Ê5cK�o>°>��X�ë�bX��dcK��w|Q��dK�3må^TÐ
�RÐ|^TÐ�L�gYTÐ�zd7í��gQ�SÐÚíØ�æmGÌ��bw|XúÐ�3m^TÐ�íÓ|`_gG�¨mBúÐ�3m^TÐpGÚ�v�Fh�P�Ûm�hÐ�CK

oghÐzgX�oGÐÚØ��X ÊÐ}?Ì�Ô�c=��KçÐ|^TÐ�pcdHí�âm^Hüm<��ImåeX��T{åSí�çÐ|^TÐ�Ñ�e?��X�ÒzwzK��ImeX
��GíúÐ�ÓÐ|`TÐØÐz_<í�BÐ �X�ºÒ|w�ZTÐí�Ó�bTÐí�mfg@Ð��í��å�TÐ�oåGÐÚzTÐ��åc=��åX��c���=���TÐ�ÓmX�c^

zÉ|=��å�TÐí�oa<må�TÐ�|wÚmåa�TÐ��åg+��X�ð�mXm/��`�=�m¹Ì�âm^Hüm<�Ô�c�TÐ�Óøm@ÓÚmåHÌ�Ô�åc�TÐ�é�åZ@�NÎ
�oGÐÚzTm<�oT�dYBÐ��ImeBÐ��X�D�bTÐ�9��=mw���X�âm`=ÚÐíq��TÐí�Ê5åc^TÐ���åGí�Ómåeg^TÐ�måfeX�Ó{åAÌ���TÐí

�9�o]@°X�o>°�TÐ�ÓÐÊÐ|aTÐ�ém6oac^�BÐ�5åS�oå<FTÐ�Ô�c=��X�D�b<�zHÌ�ÊÐ�4Ð�9�Ô�c�TÐ�ëÌ��ví�Ô�c�TÐ�n�e<
�p��>oGÐÚzTÐ�ëÌí�º�ådc^TÐ�qå��TÐ�mfcdH���TÐ��ImeBÐ�9�og>ÚmS�âm^HÎ�Ómw���X�Ø�?í�ýmRzåTÐ��å�TÐ�o^åYBÐ

��f�w�ï{TÐ� ðÐz?��gRzTÐ�â�eTÐ��X��v�ÊÐ�4Ðí�Úm�_TÐ�mfcd²�RmYe�GÐ�G|=í�ëmå�hüÐ�oåýÚ�Ó°Zw�@�9�ìÍma<í���
�o��eTm<�ém"Ð��T{Sí�ëÐ�g"ÐíºÓm�ecT�5SÌow|bå�^TÐ�Ómågcd^TÐ�o@m�<��c^�=�odfX�oÉ°A�o>°�TÐ�Ê5c^TÐ�p�>

��ví�9�RÐ�X�ê�ghÐÚ�gTÐ�ÓmR°IÎ�çÐFAÐ��ImeX�9�oÉmAí�âm^HüÐ�o��h�zw}=�ï|b�^TÐ�Ôz"ÐÓmKÚzådcT�
o��e<�ogRÐ|^TÐ�¾»�TÌ�Xz"Ð��K�Ò|�^g�\TÐ�

çÐ|å^TÐ�9�ow|bå�^TÐí�oåghzBÐ�ÓmåYeBÐí�Óm�GjBÐ�Öm��GÐ�zR�é°�@øÐí�í}_TÐ�ëmQ��TÙ��K�ð°[Q
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o^YBÐ�ØÐ�BÐ��X�ÒD�S�ÓmgdS�CK�ï�� ��TÐí�ogRÐ|^TÐ�owÚ{TÐ�oRm\TÐ�ÓuYeX�íÌ�ï|b�^TÐ��geZ�TÐ�ÓuYeX�mfeXí
�og�I�ßÐ|Pú�êz���w�ëmS�ï{TÐí�ê�ghÐÚ�gTÐí�DåP�ëmbå�TÐ�NÎ�på<|ví�p�¹�ÒD�bTÐ�ÓmgdbTÐ�ì{v�ºog?°Kí

�ØÐ�BÐ�ì{v�Úm>Ë��X�¨m^�G��feX�ÒD�S�ðÐØÐzKÌ�ëmQ�zSjBÐ��b�<í�ºÒ�m�BÐ�DPí�Ò�m�BÐ�mvÚm>Ëí�m*Ú�\#�MSÚzBÐ
TÐ�oRm\TÐ�oþgv�phmS���TÐí�Mw°Bm<�Úza=�ÓÐO"Ð��X�ocýmv�ØÐzKÌ�ç°IÎ��K�ÐzK�º��a��BÐ�9�ï�e=�ogRÐ|^TÐ�owÚ{

��gåÉm�BÐí�Ómå=m�eTm<�íÌ�oåghÐ�g"Ð�Òí|�Tmå<�íÌ�ëmå�hüm<�ÒÚmå[TÐ�ÓÐO"Ð�CK�Êm[acT�mfR°IÎ�ÒØmKÎí�mfdga^=
�oåghÐ�g"Ð�ØÚÐ�åBÐí�ÓÐí|å�TÐ�íÌ�ëmbå�cT��oåXm^TÐ�o�åZTÐ�9�ÒDå�S� ðÐÚÐ¥Ì��ågcK�n=FgåG�m,�ºo`c��BÐ�ogKÐÚ}TÐ

ogKÐÚ}TÐí��TÐ ëÌ��<�n��Q�Ð{v�~gT��åX�ÒDå�S�ÓmågdS�ï�å ��TÐí�oÉm#Ðí�oXm^TÐ�og�\TÐ�ÓÐE��BÐ��X�zwz^
�nå¹��å=í�må[wÌ�p�g��åGÐ�zåR�ºoå`c��BÐ�Óm@macTÐí�émZXúÐ�ÕÐ|��GÐ�9�êz���=���TÐ�Óm<í|bgBÐí��g>Ð|!Ð

BÐ�ìÚmå>Ë�Ó|fJ�5<Ú��TÙ��S�ºm*Ú�\A�îzX�ë�SÚzw�ø��w{TÐ�ëmb�TÐ��^<���R��X�mfeX�ØÐ�BÐ��X�D�bTÐ�Ò�må�
��åX�Då�bTÐ�ëÌ�ðm[wÌ�x?|BÐ��Xí�º��a��BÐ�NÎ�Úm>ùÐ�ì{v�z�/�zRí�çÐ|^TÐ�9�îEbTÐ�ogTm�aTÐ�Ómgcd^TÐ�Êmf�hÐ�Ú�Q
�zå�/�zåRí�çÐ|å^TÐ�9�ÒDå�S�oågþg<í�og�åÉ�o>Úmb<�Ú{ew�m,�º��a��BÐ�9�|f]gG��5<Úí�ëøÌ�z"�|f]w�3�Úm>ùÐ�ì{v

�ðm[wÌ�ÒÚím�BÐ�éízTÐ�NÎ�mvÚm>Ë�
�å\Aí�ncåGí�nå¹í�ÚmåXØí��å�R��åX��åRÐ|^TÐ��d��BÐ�9��KmHÌ�5<í�é°�@øÐí�í}_TÐ�ëmQ�î|AÌ�og@mh��X

��Qí�¿Ä�æÐ|åKúÐí�ÓÐØmå^TÐí�oågK5�?øÐ��gåaTÐ�oåX�]eXí�ØÐ|åQúÐ��åX�Då�bTÐ�Ü�`h�9�D�S��bY<í�|>Ì�zR
�m,�º�X�gTÐ��fS�cG�9�D�S��bY<�|>j=í�m)�ë�X}�cw���TÐ�zgTma�TÐí�Ò|wmå_X�î|åAÌ��gåR�NÎ��4� é5�@Ð�x?|w

�æÐ|å�høÐí�oådw|!Ð�Óøzå^X�CåK�ðm�cåG�~b^egåG�måX�Ð{ví�ºzg^�TÐ�íÌ�nw|aTÐ���a��BÐ�9��<�mgTm@�~gT�5<Ú
��\å�TÐí��åYeTÐí�ØåO�TÐí�é�å��TmS��RÐ|^TÐ��d��BÐ�9�ÒD\A�og�cG�ogK5�?Ð�|vÐ�J�ÚmY�hÐí�Ûí|<�íÌ�Ö�e!Ðí

ØüÐí���aTÐí��\#Ðí�od]eBÐ�Óm<mZ^TÐ��gbY=í�mf^g<�ÚmY�hÐ�íÌ�ÓÐÚz�BÐ�CK�ëmX�����yTÐ���åg�e�TÐ�nåª�meví
�zZah�5hÎí�é���=í�D_��G��RÐ|^TÐ��d��BÐ�ØÐ|QÌ�oQmS�îzT�ogK5�?øÐ��gaTÐ�oX�]eX�ëÌ��TÙ��X�zZah�ø�mehÌ�NÎ

���TÐ�Ð{)�|>i��G���TÐ��v��eX�m)�ëmf��wø�ØÐzKÌ�íÌ�oeg^X�ÓmþQ�ëÌé�èÐ|å"Ð�â�å��X�CåK�mev�meT�R�n��ewí
�K5�?øÐ��ÓÎ�odý°BÐ�æí|]TÐ�DQ�=�9�é°�@øÐí�í}_TÐ��vmG�zaQ�º�Ö5�TÐ�5<Úí�Óm�GjBÐí�è�e�TÐ�CK��\�cT

�Måw°X�NÎ��Z=�5<Ú�ÓÐí|>��fS°�XÐí��feX�ØzK��eP��gcK�n=FgG�m,�m*mw��7�n¹í�o`c��BÐ�ogX�b"Ðí�ogTmBÐ
ÚøízTÐ��K5�?øÐ��c�TÐ�9��fS| 9 �vm�gGí��K5�?øÐí�ïØmZ�RøÐ��f^�í�CK�~b^egG�|XúÐ�Ð{ví�ºÓÐ

�Ð{åv�ïÌÚ�nå�@��fBmåQ�ºî{å�²�ém�Xí�ÒízR�NÎ��^�TÐ�|]h�9�Êøjv�é���w�zRí�ºoXza�X�n=Ð|Xí�}SÐ|X���h
S ëmQ�éÐ�XúÐ�CK�é�Z"Ð��v�owm_TÐ�ëÌ�mBmIí�ºocgG�TÐ�~gTí�owm_TÐ��^�TÐ�ogK��phmS�ÊÐ�G�oT��aX����TÐ��
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�b,�pRí�â�i<í�|XúÐ�èÚÐz=���w�3�mX�ÒÚ�\#Ð��dbX�meví�ºogK��DP�êÌ�
oågewzTÐ�ÓÐÚmg�TÐ�ÚmY�hÐí�ÛíET�o�GmeBÐ�æí|]TÐ��cA�9��vmG�zR�é°�@øÐí�í}_TÐ�ëmQ�|AË�ém6�9í

â��=í�|AùÐ�ïÌ|TÐ��Q|=���TÐí�oQ|\�BÐ�ogGmg�TÐí�og�v{BÐí��åTÙ��åX�|å�SÌí�ºmåf^X��c�¶��X��S�D`b=�9
�ðmgTmA�ë�bw�Ømbw��RÐ|^TÐ��d��BÐ�ëÌ�M@�9�ºïÌ|TÐ�9�mf^X��`�w�ø��X��bT�owz�!Ð�og`Z�TÐí���aTÐ�mf�`eT�xg�=
��åýÐ�\TÐí�ÓmågX�aTÐ�Må<��dcå�TÐ��wmå^�TÐ�CåK���BÐ��<�Ñ�wí��<�ºé°�@øÐí�í}_TÐ���R�ÓÐÚmg�TÐ�ì{v��X

TÐ�ëmwØúÐí�|f]�G�ï{TÐí��m�BÐ�DP�Ú�TÐ��X�D�bTÐ��<mÉÌ��RÐ|^TÐ��d��BÐ�ëÌ�é�aTÐ���cXí�ºo`c��BÐ�owí5�
��åZ�w�måX�nåcPÐí�oå`c��BÐ�ogS�cå�TÐ�Dwmå^BÐí�æÐ|KúÐí�ÓÐØm^TÐí��gaTÐ�CK�ðm�cG�~b^egG�m,�°�a��X�ìÚm>Ë

TÐ�Ú�TÐ��K�ð°[Q�º�d��BÐ�Ð{v�9��K5�?øÐí�9ma�TÐ�ÔíÚ�Bm<�ÓmhmwzTÐ�M<�ogK5�?øÐ�ÓmR°^Tm<�Ôz�gG�ï{
��åeX�9��vmåG�é°�@øÐí�í}_TÐ�ëÌ���eh�ëÌ�ëíØ�ºð°�a��X�o`c��BÐ�oge>üÐí�ogX�aTÐ�ÓmgcRúÐ�íÌ�ogewzTÐ��ýÐ�\TÐí
�må,�î|åAÌ�ogåGmgG�ÑÐ}@Ìí�ÓÐÚmg=í�o\Yhú�ëme^TÐ��cIÌ�pR�TÐ�~`h�9í�oeg^X�ogGmgG�ÑÐ}@Ì�àmYh��w| í

gcK�n=FgG�RÐ|^TÐ��d��BÐ�9�owØmZ�RøÐ���@í�ogK5�?øÐí�ogGmg�TÐ�n�eTÐ�9�ÐD�S�ðÐDg_=����ëiQ�|AË��e^d<í
�oåTízTÐ�æÐzvÌí�Óm\\8�êz¶��bY<í�D�S�èÐ|@�mf�gZgG�owØmZ�RøÐí�ogGmg�TÐí�ogK5�?øÐ�Ómþ`TÐí�o�gSFTÐ

g_�TÐ��K�ð°[Q�º�RÐ|^TÐ��d��BÐ�o�cZX�ÒÚí�Tm<�~gTí�oc��BÐ�ØÐ|åQÌ��å^<�Ò|å]h�9�Ôz�gG�ï{TÐ�D�bTÐ�D
�x�ÉÌ�ï{TÐí�ðÐzwz mbw|XÌí�Ñ|_TÐ�xTmZT�~���TÐ�NÎ���d��BÐ���^�TÐ�ïÌÚ�n�@��CåK��åT�|]ew�ëùÐ��X

��hÐ��g�e=í�ëím^=��oTíØ�m¹�S�mf"mZT�ðm�� íÌ� ðohmgA�~gTí�ogbw|XúÐ�Òz��BÐ�Ómwø�TÐ��X�Ò óÚ õ|7í�oawzÉ�º
Ð Ð{v���X�ëÎ�ðÐ¥må@��åRÐ|^TÐ��åd��BÐ�CåK�ÒD�S�og�cG�ÓmGmb^hÐ��gcK�n=FgG�è�c�TÐ�Dwm^Xí��gR�9�é���T

�ÓÌzå<�çÐ|å^TÐ�é°�@Ð��X�ÓØm`�GÐ���TÐí�ogGmg�TÐ�ÓmS|"Ð��X�D�bTÐ�ÓÌz<��TÙ��X�~b^TÐ�CKí�ºð°�a��Xí
��K�ÒÚm�K�øÎ��v�mX�é°�@°T�oXímaX��S�Úm��KÐ��ví�ðÐz?�ÒD\A�Ò|b`T�Õí|=�æzf��=�og<mvÚÎí�og�w| ÓmgcdK
��<m�TÐ�êm]eTÐ�mwma<í�é�c`T�ÓmImYh�m¹Ì�íÌ�ºìÚÐ|a�GÐí��=ÐÚzaXí�çÐ|^TÐ��XÐ��X meQ°�AÐ�íÌ�meRm`=Ð��X��P|Tm<í

��<m�TÐ�êm]eTÐ��ýÐåOTÐ��åS�ì|åa=�ëmå�hüÐ�ç�åa@��åX��å@í�oKíåOBÐ�é5KúÐ��X�z^=�é°�@øÐ�oXímaX�ëmQ
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�ïíÙ�oåwmKÚí��ågvi=�Ómå�GjX�íÌ�émå`IúÐ�ßmåwÚ�íÌ�Ómhm["Ð�íÌ�og�`eTÐí�ogca^TÐ�Óm�ZBÐ
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ëm�hüÐ�ç�a@���<Ð��X�:me�w�



�¿ ¿ ½��Ø�çÐÛ|TÐ�z�K�Ø�d7���g4Ð��
�

Ì¥]¼@�?�QW@H¸?�Ï¹�� �ÉË¸ÉÊ±���½lÊc'/2'&/3&� �
0..5�

�

Â�ÓmGmb^hÐ�øÐ ì{v�phmS�ëÐí�ºo^GÐíí�ÒD�S�Ò�m�X�DPÓmGmb^h�måfebT�¥må"Ð�9�Ò�må�X�|åf]=��åT
zg^�TÐ�íÌ�nw|aTÐ���a��BÐ�9�|f]�G� �

�¼�â JøÐ��Y�{x~C��
¼�pxØn[�SøÐ�Ò{��CÐ��YúÐ�pf!�ng�e^i��eL�pIÚí�ÓnhÉ�>í�ÓnZSnfYí�Ô��=�ºÑ}"Ð�{_=�pb]fCÐí�çÐ}_UÐ

�ºÓíE=�ºph=}_UÐ�Ò{A�UÐ�ÓnHÐÚØ�~T}Y�ºnhHË�-}`U�phL5�@øÐí½»»¿ê�
½�çÐ}_UÐ�é �AÐ�ºëí}BËí�àÐ~4Ð�{e7�ºph=}_UÐ�Ò{A�UÐ�ÓnHÐÚØ�~T}Y�º��b��CÐ�ºsýn�fUÐ�ºæÐ{wúÐ

íE=�ºÓ½»»¿ê�
¾�çÐ}_UÐ�ºëí}BËí�ë��af?Úí��YË�Fe�xØ�ºÓíE=�ºph=}_UÐ�Ò{A�UÐ�ÓnHÐÚØ�~T}Y�ºpYínbCÐ�ºé �AøÐ�ºí~`UÐ�'

½»»¾ê�
½�ÒØnY�ºÑ}_UÐ�ën�U�ºÚ�^fY��=Ð��cL��
¾�FRP�SULQWWKUHDG�SKS"W ������	SDJH �	SS ��KWWS���YE�DUDEVJDWH�
¿�KWWS�����������������SFVQ�VHFRXU��KWPO
À�ÒØnYº���ai��=n�UÐ�Ú{[CÐ�º�Ú�^fY��=Ð���AÐ��
Á�én�CÐ��h�H�DL�}^iÌ��

$��KWWS���ZZZ�DKODOKGHHWK�FRP�YE��VKRZWKUHDG�SKS"S �������%��KWWS���ZZZ�EDODJK�FRP�PRVRD�TDPRV�[J�OVWM��KWP�Â�KWWS���ZZZ�EDKUDLQRQOLQH�RUJ�VKRZWKUHDG�SKS"W ������
Ã�çÐ}_UÐ�é �AÐºëí}BËí�àÐ~4Ð�{e7��æÐ{wúÐ�sýn�fUÐ�º-}_UÐ���b��CÐ�o�T�pd�dH�º��b��CÐ¾½~T}Y�º

�º�ÓíE=ºph=}_UÐ�Ò{A�UÐ�ÓnHÐÚØ½»»¿Þ º ê½Ã¿�
Ä�Ø�hef�UÐ�º���A�{e7��Hn�UÐ�{�LºÒ}wnbUÐ�º�phCn_UÐ�p_�]CÐ�phL5�@øÐ�p¼ÄÂ»'ÞÞÄ½�Ä¾�

��� 8QLWHG�1DWLRQ���(FRQRPLF�%XOOHWLQ�IRU�$VLD�DQG�WKH�IDU�(DVW���VRFLDO�
'HYHORSPHQW�SODQQLQJ���YROH���;OY���12������VHSW������S�����¼¼�Ð : phL5�@øÐ�phef�UÐí�Þn#Ð�ân]bUÐ�º��h4Ð�Ø�e7�çÐÛ}UÐ{�L�p_Yn!�pY{bY�ìÐÚ��TØ�pAí}JÌ�ºçÐ}_U

�ºØÐ{`=¼ÄÄÄÞ ºÒÚ�ZfY�EQ�ºØÐ{`=�ºê½Á�
¼½�ÞÞº��ai��=n�UÐ�Ú{[CÐ¿Á�Á»�



��bw|XúÐ�é°�@øÐ�ÓmGmb^hÐ±�ogK5�?øÐ�ogde�TÐ�CK�¨m\wETÐ���¿ ¿ ¾��
�

Ì¥]¼@�?�QW@H¸?�Ï¹���ÉË¸ÉÊ±���½lÊc'/2'&/3&�
0..5�

�

¼¾��p�HkCÐº�xP_UÐ�ë}bUÐ�pxn¹�:��d��UÐí�phef�UÐ�ÔÐGU�px}^fUÐ�Ónwn9øÐ�º�Y}bCÐ��dCÐ{�L�Ú��T{UÐ
�ºÓíE=�º�xÛ��UÐí�PfUÐí�ÓnHÐÚ{dU�ph_Yn!Ð¼ÄÄ¼êÞÞº¿½�¿¾�

¼¿��KWWS���ZZZ�DOPRNKWVDU�FRP�KWPO�QHZV��������������SKS
¼À��º ØÐ{A�ëÐ�]iÌpSÚí�pY{bY�OÎ�pIÚí��e_UÐ�é�A���çÐ}_UÐ�pb]fCÐí�{_=�Ñ}"Ð�±�nxn\S�ÒØnLÎ�Ú5åLüÐ�

ïØnåå[�SøÐ�5�@øÐí�åL���ºÓíEå=��������Û�å/� ��U�x�åh�����Ò{åA�UÐ�ÓnåHÐÚØ�~åT}Y�nw{åbL�ºê
�xnY�ÓíE=ºph=}_UÐ½»»¿ê�

¼Á�phHnh�UÐ�Ún?ùÐ�ºÜÚnR�©nw�ºpb]fCÐí�çÐ}_UÐ�DL�Ñ}�dU�phL5�@øÐ�pd6�pf�UÐ�º�-}_UÐ���b��CÐ½Áº
Ø{_UÐ½ÄÀº�é�dxÌFe��H½»»¾�Þ¾À�¿¿�

�¼Â�Øº Ò~1�{e7��x}T�phL5�@øÐ�ÓnHÐÚ{UÐ���bU��ed_UÐ�}/kCÐ��ýnSí�º��wnfUÐ��e��CÐ�yY Y�_=
�:�{b_fCÐ½Ã�¾»Û�/½»»¼Þº ê½»¾�½½À�

¼Ã�çÐ}_UÐ�é �AÐºëí}BËí�àÐ~4Ð�{e7��æÐ{wúÐ�sýn�fUÐ�Þ º �=nH�Ú{[Y�º��b��CÐÀÃ�
� ��� B8QLWHG�1DWLRQV�&KLOGUHQ
V�)XQG�^881,&()`�6LWXDWLRQ�$QDO\VLV�2I�

&KLOGUHQ�DQG�:RPHQ�LQ���,UDT��81,&()B��������Ð|w�é�A�phfJí�ÓÐÊn[AÎ�}R��>�ø
�â���CÐ� �

½»��ØçÐ}_UÐ�:�phL5�@øÐ�phef�UÐ�º�a][Y�NHnx�ëni{L���UÐ��e_UÐ�pIÚ�U�ê{S�r�=�ºçnRùÐí�ÓÐÚn�CÐ
�-}`U�phL5�@øÐí�pxØn[�SøÐ�Ò{��CÐ��YúÐ�pf!�ng�e^i�Ñn�T�:�Ú�ZfY�ÒÚ�ZfCÐ�nhHË�{_=�pb]fCÐí�çÐ}_UÐ

Ñ}"Ð�ºÓíE=�ºph=}_UÐ�Ò{A�UÐ�ÓnHÐÚØ�~T}Y�º½»»¿�Þ ºê¼¿¿�
� ½¼�Øº ë5L�º��xÛ��UÐí�PfdU�çíPUÐ�ÚÐØ��º�£n_CÐ�â5�@øÐ��dL���_Y��º�}e_UÐ��hdB��_Y½»»»Þºê

¾ÂÄ�
� ½½�Ø�nh�UÐ�â5�@øÐ�é�ÉÌ�º�{e7�ML�{e7Õ º¼º pxÚ{fcHüÐ�º�ph_Yn!Ð�pR}_CÐ�ÚÐØ�º¼ÄÄÃ�

Þº¼½½�¼½¾�
½¾��KWWS���ZZZ�MVDG�QHW�VKRZWKUHDG�SKS"W �����
½¿��QHZV�ZPYLHZ�SKS"$UW,' ����	SDJH ��ZZZ�DPDQMRUGDQ�RUJ�DKWWS���
½À��QHZV�ZPYLHZ�SKS"$UW,' �����KWWS���ZZZ�DPDQMRUGDQ�RUJ�D
½Á��KWWS���ZZZ�DOLUDTQHZV�FRP�PRGXOHV�QHZV�DUWLFOH�SKS"VWRU\LG �����
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½Â��QHZV�ZPYLHZ�SKS"$UW,' �����KWWS���ZZZ�DPDQMRUGDQ�RUJ�D
½Â�QHZV�ZPYLHZ�SKS"$UW,' �����KWWS���ZZZ�DPDQMRUGDQ�RUJ�D
½Â��KWWS���ZZZ�EDELO�LQIR�SULQW9HUVLRQ�SKS"PLG �����
½Ã�KS"$UW,' ����QHZV�ZPYLHZ�S�KWWS���ZZZ�DPDQMRUGDQ�RUJ�D
½Ä��KWWS���ZZZ�EDELO�LQIR�SULQW9HUVLRQ�SKS"PLG �����
¾»�KWWS���ZZZ�UH]JDU�FRP�GHEDW�VKRZ�DUW�DVS"W �	DLG �����

� ¾¼�phHnh�UÐ�Ún?ùÐ�º�ÜÚnR�©nw±phL5�@øÐ������=nH�Ú{[Y�Þº¾Â
� ¾½��=n�T�:�Ñ}�dU�phL5�@øÐ�Ún?ùÐ��L�ÑnZ#Ð��a][Y�Ú��T{UÐ�EZx��f_CÐ��ai�OÎ��â5�@øÐ��dL

��HÚÐ{Yí±º Ò}wnbUÐ�ºPfUÐí�pLn�]dU�phY�bUÐ�ÚÐ{UÐ�º�rUn�UÐ�Ñn�cUÐ¼ÄÁÁ�Þ º½ÄÁ�½ÄÃ�
¾¾�KWWS���ZZZ�MVDG�QHW�VKRZWKUHDG�SKS"W ������
¾¿�KWWS���ZZZ�EDELO�LQIR�SULQW9HUVLRQ�SKS"PLG �����
¾À�

KWWS���ZZZ�DOVDEDDK�FRP�SDSHU�SKS"VRXUFH DNEDU	POI LQWHUSDJH	VLG ������ ¾Á�QHZV�ZPYLHZ�SKS"$UW,' �����KWWS���ZZZ�DPDQMRUGDQ�RUJ�D
¾Â��KWWS���ZZZ�VLLURQOLQH�RUJ�DODEZDE�GHUDVDW���������KWP��SÐ�R
¾Ã��KWWS���ZZZ�NHID\D�RUJ�$UDELF=1HW�������ZDPHUGDQ�KWP
¾Ä��h_+�º Ò}wnbUÐ�º�-}_UÐ�o>ncUÐ�ÚÐØ�º��hf@�ÓnhSna>Ð�º�Ò{��CÐ�ph=}_UÐ�pxÚ�ge�dU�}1úÐ�é 4Ð�p¼ÄÂÄº

Þ½»¾�
¿»�KWWS���ZZZ�EDELO�LQIR�SULQW9HUVLRQ�SKS"PLG �����
¿¼�å_�UÐ�på\wnfC�pdYnåI�på]B�ê�åJ}#Ð�:�ënåYÌ�pc�åI�â5�å@Ð�OÎ�ê ö{åb ôY }x}b>�: ìnxn�å��Ò{inå�Yí�ox|

pb]fCÐ���DUDELF�'2&�KWWS���ZZZ�DPDQQHW�RUJ�DPDQ�UHSRUW�����
¿½��KWWS���ZZZ�MVDG�QHW�VKRZWKUHDG�SKS"W ������
¿¾�KWWS���ZZZ�EDELO�LQIR�SULQW9HUVLRQ�SKS"PLG �����
¿¿�KWWS���ZZZ�DPDQMRUGDQ�RUJ�D�QHZV�ZPYLHZ�SKS"$UW,' �����
¿À�QHZV�ZPYLHZ�SKS"$UW,' �����KWWS���ZZZ�DPDQMRUGDQ�RUJ�D
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¿Á��QHZV�ZPYLHZ�SKS"$UW,' �����KWWS���ZZZ�DPDQMRUGDQ�RUJ�D
¿Â�Øé �AøÐ�pg@Ð�Y�:�º�d8�Õn"Ð�}TnI�ºÒÚ�ZfY�EQ�pHÐÚØ�ºçÐ}_UÐ�:�Ô�d�UÐ½»»ÀÞ ºê¼Â�
¿Ã�Øé �AøÐ�pg@Ð�Y�:�º�d8�Õn"Ð�}TnI�Þ º�=nH�Ú{[Y�ºçÐ}_UÐ�:�Ô�d�UÐ¼Ã�
�¿Ä�phHnh�UÐ�Ún?ùÐ�ºÜÚnR�©nw�}_UÐ�DL�Ñ}�dU�phL5�@øÐ�Þ º��=nH�Ú{[Y�ºpb]fCÐí�çÐ¾À�¿¿�

� À»��L5�@øÐ�èÐ}"n=�{[bx���SÐ�Y�N=�ngdeTj=�ÓnLn+�ënhAúÐ��_=�:í�ÒØnL�ØÐ}RúÐ�énb�iÐ�phdeL
�OÎ�èÐ}"Ðí�DLÌ�OÎ�èÐ}"Ð�N=�~hhe�UÐ�æ�UjCÐ��Yí�º��e�6�ïÌ�:��L5�@øÐ�ÕÚ{�dU���i�ÚnJÎ�:�pad�8

��aHÌ��YÎ énb�iøÐ�ïÌ~hhe�UÐ��dH�:��iØÌ�íÌ�DLÌ�p�>}Y�OÎ�n��������Ú{[CÐ��dL�pL�H�Yº�énIÚnY�ëØÚ�@
�â5�@øÐBº Ò}wnbUÐ�º�pRnb�dU�DLúÐ��d�CÐºëí}BËí�ï}w�!Ð�{e7�p+}>�º©n�UÐ�{d�CÐ½»»»ê

ÞºÁ½»�
�À¼�Ø6 º çÐ}_UÐ�DL�phin�UÐ�phCn_UÐ�Ñ}�dU�phL5�@øÐ�Ún?ùÐ�º�ï{h1�Ün�L�}a_@�Ø{L�º�ØÐ{`=�º�pec"Ð�pd

ÚnxÌ¼ÄÄÃ�ÞºÁÁnw{_=�nYí�

� ¼�Òz��BÐ� �XúÐ� oe!� mf�d]h� �dK� oHÚí� ÓmgÉ�=í� ÓmYRmeXí�Ô��<� ºÑ|"Ð� z^<� oa\eBÐí� çÐ|^TÐ
�ºÓíD<�ºog<|^TÐ�Òz@�TÐ�ÓmGÐÚØ�}S|X�ºmgGË�-|_T�ogK5�?øÐí�owØmZ�RøÐ½»»¿ê�

½�ºëí|AËí�àÐ}4Ð�zd7|^TÐ�é°�@ÐçÐ�ºog<|^TÐ� Òz@�TÐ�ÓmGÐÚØ�}S|X� º��a��BÐ� ºrým�eTÐ� ºæÐzvúÐ
�ºÓíD<½»»¿ê�

¾�çÐ|^TÐ�ºëí|AËí�ë��`e>Úí��XË�ºÓíD<�ºog<|^TÐ�Òz@�TÐ�ÓmGÐÚØ�}S|X�ºoXímaBÐ�ºé°�@øÐ�ºí}_TÐ
Ed�wØ�'½»»¾ê�

¿�Ê}!Ð�ºÑ|^TÐ�ëm�T�ºÚ�]eX��<ÐÁ�
À�çÐ|^TÐ� é°�@Ðºëí|AËí� àÐ}4Ð� zd7� �æÐzvúÐ�rým�eTÐ���a��BÐ� n�S� oc�cG� º��a��BÐ

º-|^TÐ¾½ºÓíD<ºog<|^TÐ�Òz@�TÐ�ÓmGÐÚØ�}S|X�º½»»¿ê�
Á�Ø�ºÒ|vmaTÐ�º�ogBm^TÐ�o^�\BÐ�ogK5�?øÐ�ogde�TÐ�º���@�zd7��Gm�TÐ�z�K¼ÄÂ»��

�� ��� 8QLWHG�1DWLRQ���(FRQRPLF�%XOOHWLQ�IRU�$VLD�DQG�WKH�IDU�(DVW���VRFLDO�
'HYHORSPHQW�SODQQLQJ���YROH���;OY���12������VHSW�������
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��� 8QLWHG� 1DWLRQV� &KLOGUHQ
V� )XQG� ^881,&()`� 6LWXDWLRQ� $QDO\VLV� 2I�&KLOGUHQ�DQG�:RPHQ�LQ���,UDT��81,&()B������� Ä�o^Xm!�oXzaX�ìÐÚ��SØ�o@í|IÌ�ºçÐ|^TÐ�9�ogK5�?øÐ�ogde�TÐí�Þm#Ð�âm\aTÐ�º��g4Ð�Ø�d7�çÐÛ|TÐz�K
�ºØÐz_<¼ÄÄÄêÒÚ�YeX�DP�ºØÐz_<�º�

¼»�o�GjBÐº�wO^TÐ�ë|aTÐ�owm¹�9��c��TÐí�ogde�TÐ�ÔÐFT�ow|]eTÐ�Ómvm øÐ�º�X|aBÐ��cBÐz�K�Ú��SzTÐ
�ºÓíD<�º�wÛ��TÐí�OeTÐí�ÓmGÐÚzcT�og^Xm!Ð¼ÄÄ¼ê�

¼¼�º ØÐz@�ëÐ�\hÌoRÚí�oXzaX�NÎoHÚí��d^TÐ�é�@��çÐ|^TÐ�oa\eBÐí�z^<�Ñ|"Ð�±mwm[R�ÒØmKÎ�
üÐÚ5K�ïØmåZ�RøÐ��K5�?øÐí��ºÓíD<��� ����Û�/���gT�w�� �����

¼½�º ØÐz@�ëÐ�\hÌoRÚí�oXzaX�NÎoHÚí��d^TÐ�é�@��çÐ|^TÐ�oa\eBÐí�z^<�Ñ|"Ð�±mwm[R�ÒØmKÎ�
Ú5KüÐ�ïØmåZ�RøÐ��K5�?øÐí��ºÓíD<��� ����Û�/� �T�w�g�����ÓmGÐÚØ� }S|X� mvzaK� ºê

ÓíD<�ºog<|^TÐ�Òz@�TÐ�½»»¿ê�
¼¾�ogGmg�TÐ�Úm>ùÐ�ºÜÚmQ�¨mv�ºoa\eBÐí�çÐ|^TÐ�CK�Ñ|�cT�ogK5�?øÐ�oc6�oe�TÐ�º�-|^TÐ���a��BÐ½Á

Øz^TÐ�º½ÄÀº�é�cwÌEd��G½»»¾��
¼¿�ØogK5�?øÐ�ÓmGÐÚzTÐ���aT��dc^TÐ�|/jBÐ��ýmRí�º�vmeTÐ��d��BÐ�xX°X��^<�ºÒ}1�zd7��w|S

�9�za^eBÐ½Ã�¾»Û�/½»»¼�ê�
¼À�ØçÐ|^TÐ�9�ogK5�?øÐ�ogde�TÐ�º�`\ZX�MGmw�ëmhzK��d^TÐ�oHÚ�T�êzR�q�<�ºçmQùÐí�ÓÐÚm�BÐ

�Ñm�S�9�Ú�YeX� ÒÚ�YeBÐ� mgGË�-|_T� ogK5�?øÐí� owØmZ�RøÐ� Òz��BÐ��XúÐ� oe!� mf�d]h���TÐ�çÐ|^TÐ
Ñ|"Ð�z^<�oa\eBÐí�ºÓíD<�ºog<|^TÐ�Òz@�TÐ�ÓmGÐÚØ�}S|X�º½»»¿ê�

¼Á�Øºë5K�º�wÛ��TÐí�OecT�çíOTÐ�ÚÐØ�º¢m^BÐ�â5�?øÐ��cK���^X�º|d^TÐ��gcA��^X½»»»ê�
¼Â�ØÕ º�mg�TÐ�â5�?øÐ�é�ÉÌ�º�zd7�LK�zd7¼º owÚzebGüÐ�º�og^Xm!Ð�oQ|^BÐ�ÚÐØ�º¼ÄÄÃ�
¼Ã�Øº ØÐz_<�º�ØÐz_<�o^Xm?�º�mgQÐ|P�dwzTÐ��cK�ÊïØm�X�º�LK�ïØm1�~h�w¼ÄÃÀ�
¼Ä�Ø7 z1Ìëmb�TÐ� �cK� ÓmgGmGÌºëí|AËí� �wzTÐ� âm�H� zd�nwÚz�TÐ� }S|X� ºÓmag�\=í� ç|I

ºÊm^eÉ�ºoghmb�TÐ�ÓmGÐÚzTÐí½»»¼ê�
½»�ØºÓíD<� ºOeTÐí� oKm�\cT� og<|^TÐ� o[feTÐ� ÚÐØ� º� ëmb�TÐ� â5�?Ð� �cK� º� ��c?� çÛÐ|TÐz�K� LK

¼ÄÃ¿ê�
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½¼�çÐ|^TÐ� 9� owØmZ�RøÐ�ÓmGmg�TÐº�eg�"Ð�ÓØ�?� �Gm<�|TÐ� �RÐ�TÐ���a��BÐ� ºogc�a��X� Ò|]h� �X� �vÐ
oe�TÐ�º-|^TÐ½ÁØz^TÐ�º½ÄÀº�é�cwÌEd��G½»»¾��

½½�Ø�GÚÐzXí�â5�?øÐ��cK�ºÑmY#Ð��`\ZX±Ò|vmaTÐ�ºOeTÐí�oKm�\cT�ogX�aTÐ�ÚÐzTÐ�º�qTm�TÐ�Ñm�bTÐ
�º¼ÄÁÁ�

½¾�=mbTÐ� ÚÐØ� º��ge?�ÓmgRm`=Ð� º� Òz��BÐ� og<|^TÐ� owÚ�fd�cT� |1úÐ� é°4Ð� og^+�º Ò|vmaTÐ� º� -|^TÐ� n
¼ÄÂÄ�

½¿��Øé°�@øÐ�of?Ð�X�9�º�c8�Õm"Ð�|SmH�º ÒÚ�YeX�DP�oGÐÚØ�ºçÐ|^TÐ�9�Ô�c�TÐ½»»Àê�
½À�â5�?øÐ� �cK� oK�G�Xº� émHÚmX� ëØÚ�?B~c�BÐ� º� ëí|AËí� ï|v�!Ð� zd7� o+|=� º¨m�TÐ� zc�BÐ

º Ò|vmaTÐ�º�oQma�cT�CKúÐ½»»»ê�
½Á�ØÚm>ùÐ�ºïzg1�Üm�K�|`^?�ØzK�ºØÐz_<�º�odb"Ð�oc6�ºçÐ|^TÐ�CK�oghm�TÐ�ogBm^TÐ�Ñ|�cT�ogK5�?øÐ

ÚmwÌ¼ÄÄÃ��
�

KWWS���ZZZ�DKODOKGHHWK�FRP�YE��VKRZWKUHDG�SKS"S �������KWWS���ZZZ�EDODJK�FRP�PRVRD�TDPRV�[J�OVWM��KWP�KWWS���ZZZ�EDKUDLQRQOLQH�RUJ�VKRZWKUHDG�SKS"W �������KWWS���ZZZ�DOPRNKWVDU�FRP�KWPO�QHZV��������������SKSKWWS���ZZZ�LWWLMDK�RUJ�DUDEVLWH�DUBSUHVV�(&262&�GRF�KWWS���ZZZ�MVDG�QHW�VKRZWKUHDG�SKS"W �����KWWS���ZZZ�DPDQMRUGDQ�RUJ�D�QHZV�ZPYLHZ�SKS"$UW,' ����	SDJH �KWWS���ZZZ�DPDQMRUGDQ�RUJ�D�QHZV�ZPYLHZ�SKS"$UW,' ����KWWS���ZZZ�DOLUDTQHZV�FRP�PRGXOHV�QHZV�DUWLFOH�SKS"VWRU\LG �����KWWS���ZZZ�DPDQMRUGDQ�RUJ�D�QHZV�ZPYLHZ�SKS"$UW,' ����KWWS���ZZZ�DPDQMRUGDQ�RUJ�D�QHZV�ZPYLHZ�SKS"$UW,' ����KWWS���ZZZ�EDELO�LQIR�SULQW9HUVLRQ�SKS"PLG �����KWWS���ZZZ�UH]JDU�FRP�GHEDW�VKRZ�DUW�DVS"W �	DLG �����KWWS���ZZZ�DOPRNKWVDU�FRP�KWPO�QHZV��������������SKSKWWS���ZZZ�DPDQMRUGDQ�RUJ�D�QHZV�ZPYLHZ�SKS"$UW,' ����KWWS���ZZZ�EDELO�LQIR�SULQW9HUVLRQ�SKS"PLG �����KWWS���ZZZ�DPDQMRUGDQ�RUJ�D�QHZV�ZPYLHZ�SKS"$UW,' ����KWWS���ZZZ�MVDG�QHW�VKRZWKUHDG�SKS"W ������KWWS���ZZZ�EDELO�LQIR�SULQW9HUVLRQ�SKS"PLG ����KWWS���ZZZ�DOVDEDDK�FRP�SDSHU�SKS"VRXUFH DNEDU	POI LQWHUSDJH	VLG ������ KWWS���ZZZ�DPDQMRUGDQ�RUJ�D�QHZV�ZPYLHZ�SKS"$UW,' ����
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KWWS���ZZZ�VLLURQOLQH�RUJ�DODEZDE�GHUDVDW���������KWP��åååååååååååååååååååååååååååååååååååååååååSÐ�R�
KWWS���ZZZ�NHID\D�RUJ�$UDELF=1HW�������ZDPHUGDQ�KWP�KWWS���ZZZ�DPDQQHW�RUJ�DPDQ�UHSRUW������DUDELF�'2&KWWS���ZZZ�MVDG�QHW�VKRZWKUHDG�SKS"W �����KWWS���ZZZ�DPDQMRUGDQ�RUJ�D�QHZV�ZPYLHZ�SKS"$UW,' �����KWWS���ZZZ�DPDQMRUGDQ�RUJ�D�QHZV�ZPYLHZ�SKS"$UW,' ����KWWS���ZZZ�DPDQMRUGDQ�RUJ�D�QHZV�ZPYLHZ�SKS"$UW,' ����KWWS�����������������SFVQ�VHFRXU��KWPO�KWWS���YE�DUDEVJDWH�FRP�SULQWWKUHDG�SKS"W ������	SDJH �	SS ���

�



��� �zKm�BÐ�ogQVBÐí�ogTmBÐ�ê�c^TÐ�Ùm�GÌ±ÒÚm��TÐ�ogcS±ÑÎ o^Xm?

�êmK��wmX��X��wO^TÐí�¨m�TÐ�9�Òz@�TÐ��ga {eX¼ÄÄ»�dgTÐ�9�ïØmZ�RøÐ�Ö°ÉüÐ�ogcdK�Ó|X�ê
í|]<��X}åTÐ��åX�Ø°�åTÐ�måf�>Úí��å�TÐ�oågK5�?øÐí�owØmåZ�RøÐ�Êmå�KúÐí�Ó5SÐFTÐ�Ø�?í��dQ�ºÒza^X�é� æ
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DOBKDGLWKL����#\DKRR�FRP�
$EVWUDFW�

7KLUG�JHQHUDWLRQ�PRELOH�V\VWHPV�DUH�WKH�WHFKQRORJ\�WKDW�ZLOO�EULQJ�WKH�QHZ�EURDGEDQG�VHUYLFHV� WR� WKH�PRELOH�XVHU��+RZHYHU��SURYLGLQJ�IOH[LEOH��KLJKHU�EDQGZLGWK� VHUYLFHV� LQ� D�PRELOH� HQYLURQPHQW� OHDGV� WR� LQFUHDVHG� FRPSOH[LW\�LQ� UHVRXUFH� FRQWURO� DQG� UHVRXUFH� PDQDJHPHQW�� 7KDW� LV� EHFDXVH� RI� WKH�YDULDEOH� EDQGZLGWK� UHTXLUHPHQWV� RI� WKH� SRWHQWLDO� DSSOLFDWLRQV�� 6XFK�FRPSOH[LW\� UHTXLUHV� WKH� XVH� RI� VRSKLVWLFDWHG� FRQWURO� DQG� PDQDJHPHQW�WHFKQLTXHV��,QWHOOLJHQW�$JHQWV��,$
V��DUH�VHHQ�DV�WKH�PRVW�VXLWDEOH�FDQGLGDWHV�IRU�WKH�WDVN��,QWHOOLJHQW�DJHQWV�KDYH�EHHQ�XVHG�LQ�PDQ\�DUHDV�IURP�ZRUNIORZ�PDQDJHPHQW�WR�WUDGLQJ�RQ�WKH�,QWHUQHW>�6RDPVLUL������@��7KH�LVVXH�RI�XVLQJ�,QWHOOLJHQW�$JHQW�V\VWHP�WR�FRQWURO�WKH��*�UHVRXUFHV�LV�EHLQJ�DGGUHVVHG�DQG�GHYHORSHG�LQ�WKH�(8�,67�SURMHFW�FDOOHG�µ6+8))/(¶��7KLV�SURMHFW�GHVFULEHV�WKH� NH\� FRQFHSWV� DQG� DUFKLWHFWXUH� RI� WKH� �*� UHVRXUFH� PDQDJHPHQW� LQ� WKH�6+8))/(� SURMHFW�� XVLQJ� 0XOWL�DJHQW� V\VWHPV�� 7KH� DUFKLWHFWXUH� RI� WKH�H[LVWLQJ�UHVRXUFH�PDQDJHPHQW��XVLQJ�D� WKUHH�OD\HU�PDUNHWSODFH�ZKHUH�UDGLR�EDQGZLGWK� LV�EHLQJ� WUDGHG�� LV� H[SORUHG�� WRJHWKHU�ZLWK� WKH� VSHFLILFDWLRQV� IRU�HDFK�SDUW\� LQYROYHG� LQ� WKH� WUDGH��$� XVHU�$JHQW� �8$�� DFWV�RQ� EHKDOI� RI� WKH�FXVWRPHU�� 7KH� VHUYLFH� SURYLGHU� LV� UHSUHVHQWHG� E\� D� JURXS� RI� DJHQWV� WKDW�FRQVLVWV� RI� WKH� 6HUYLFH� 3URYLGHU� $JHQW� �63$��� WKH� 6HUYLFH� 3URYLGHU�1HJRWLDWLRQ� $JHQW� �631$��� DQG� WKH� 6HUYLFH� 3URYLGHU� 5HVRXUFH� $JHQW��635$��� 7KH� QHWZRUN� SURYLGHU� LV� UHSUHVHQWHG� E\� WKH� 1HWZRUN� 3URYLGHU�$JHQW� �13$��� WKH� 1HWZRUN� 3URYLGHU� 1HJRWLDWLRQ� $JHQW� �131$��� DQG� WKH�1HWZRUN�3URYLGHU�5HVRXUFH�$JHQW��135$���,Q�HDFK�JURXS��HDFK�DJHQW�WDNHV�FDUH� RI� GLIIHUHQW� DVSHFWV� DQG� SHUIRUPV� GLIIHUHQW� WDVNV�� EXW� DFWV� WRZDUG� WKH�VKDUHG�JRDO�� �7KLV� UHVHDUFK�GLVFXVVHG�KRZ� WKH�SURMHFW�GHYHORSHG�RQ� WRS�RI�WKH� H[LVWLQJ� 6+8))/(� DUFKLWHFWXUH�� D� QHZ� VHW� RI� DJHQWV� WKDW�PDNH� XVH� RI�YDULRXV�FRQFHSWV�IRFXVHG�RQ�SURYLGLQJ�HQG�XVHUV�ZLWK�WKH�EHVW�SRVVLEOH�4R6>�2RGDQ� DQG� HWDO� ����� @�� 7KLV� SURMHFW� SURYLGHV� WKH� IRXQGDWLRQ� IRU� WKH� 6/$�FRQFHSW� DQG� DJHQW� UHSXWDWLRQ� V\VWHP� WKDW� KDG� QRW� EHHQ� LPSOHPHQWHG� LQ�6+8))/(� EHIRUH�� 7KH� 6/$� PRQLWRULQJ� DQG� HYDOXDWLRQ�� ZKLFK� LV�LPSOHPHQWHG� LQ� WKLV� SURMHFW� RQO\� LQ� WKH� QHWZRUN� SURYLGHU�� FDQ� DOVR� EH�LPSOHPHQWHG�ZLWK� VRPH�PLQRU�FKDQJHV� LQWR� WKH� VHUYLFH�SURYLGHU� DJHQW� DQG�WKH� XVHU� DJHQW� LQ� RUGHU� WR� SURYLGH� D� FRPSOHWH�4R6� FRQWURO� WKURXJKRXW� WKH�HQWLUH�V\VWHP���
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7KH� ZRUN� RI� WKLV� UHVHDUFK� SURMHFW� SURSRVHV� WKH� DSSOLFDWLRQ� RI� LQWHOOLJHQW� DJHQWV� LQ�6/$�EDVHG� FRQWURO� LQ� UHVRXUFH� PDQDJHPHQW�� HVSHFLDOO\� FDOO� DGPLVVLRQ� FRQWURO� DQG�KDQGRII�FRQWURO�LQ�WKH�FDVH�DW�KLJK�ORDGV�RFFXUV��7KH�ZRUN�GHPRQVWUDWHV�WKH�DELOLW\�RI�LQWHOOLJHQW� DJHQWV� LQ� LPSURYLQJ� DQG� PDLQWDLQLQJ� WKH� TXDOLW\� RI� VHUYLFH� WR� PHHW� WKH�UHTXLUHG�6/$��$OVR�WKLV�ZRUN�SURSRVH�D�QHZ�PHWKRG�WKDW�XVH�PHPRU\�WHFKQLTXH� WR�VWRUH�WKH�FDOOV�EHIRUH�DFFHSW���UHMHFW�WKH�FDOOV�IURP�WKH�V\VWHP�IRU�D�IHZ�VHFRQGV�GHSHQGHQW�RQ�4R6�DQG�H[SORUHV� WKLV�SHULRG� WR� VWXG\� WKH� V\VWHP�HQYLURQPHQW� DQG� LPSOHPHQW� WKH�PRVW�VXLWDEOH�SROLF\�WKDW�LV�SUHGLFWHG�WR�WKH�V\VWHP��$ SDUWLFXODUO\� QRYHO� DVSHFW� RI� WKLV� ZRUN� LV� WKH� XVH� RI� OHDUQLQJ� �KHUH� &DVH� %DVHG�5HDVRQLQJ�� WR� SUHGLFW� WKH� FRQWURO� VWUDWHJLHV� WR� EH� LPSRVHG�� $V� WKH� V\VWHP�HQYLURQPHQW� FKDQJHV�� WKH� PRVW� VXLWDEOH� SROLF\� ZLOO� EH� LPSOHPHQWHG�� 7KH� V\VWHP�HLWKHU�SURSRVHV� WKH� VROXWLRQ�E\�UHFDOOLQJ� IURP�H[SHULHQFH� �LI� WKH�HYHQW� LV�VLPLODU� WR�ZKDW�KDV�EHHQ�SUHYLRXVO\�VROYHG��RU�UHFDOFXODWHV�WKH�VROXWLRQ�IURP�LWV�NQRZOHGJH��LI�WKH�HYHQW�LV�QHZ���:LWK�WKLV�DSSURDFK��WKH�V\VWHP�SHUIRUPDQFH�ZLOO�EH�PRQLWRUHG�DW�DOO� WLPHV� DQG� D� VXLWDEOH� SROLF\� FDQ� EH� LPPHGLDWHO\� DSSOLHG� DV� WKH� V\VWHP�HQYLURQPHQW� FKDQJHV�� UHVXOWLQJ� LQ� PDLQWDLQLQJ� WKH� V\VWHP� TXDOLW\� RI� VHUYLFH��)XUWKHUPRUH��ZH�EHOLHYH� WKDW� WKLV� UHVHDUFK�SURMHFW�KDYH�SURGXFHG�D�VLJQLILFDQW�QHZ�UHVHDUFK� FRQWULEXWLRQV�� 7KRVH� FRQWULEXWLRQV� FDQ� EH� VXPPDUL]HG� LQ� WKH� IROORZLQJ�UHVXOWV�ZKLFK�KDYH�DULVHQ�RXW�RI�RXU�UHVHDUFK�LQYHVWLJDWLRQ�DFKLHYLQJ�WKH�IROORZLQJ��x 0D[LPXP�DFFHSWDEOH�EORFNLQJ�UDWH�IRU�JROG���������x 0D[LPXP�DFFHSWDEOH�EORFNLQJ�UDWH�IRU�VLOYHU��������x 0D[LPXP�DFFHSWDEOH�EORFNLQJ�UDWH�IRU�EURQ]H��������x 0D[LPXP�DFFHSWDEOH�GURSSLQJ�UDWH�IRU�JROG���������x 0D[LPXP�DFFHSWDEOH�GURSSLQJ�UDWH�IRU�VLOYHU��������x 0D[LPXP�DFFHSWDEOH�GURSSLQJ�UDWH�IRU�EURQ]H��������

,�5HVHDUFK�0RWLYDWLRQ�,Q�PRVW��*� VLWXDWLRQV�� HDFK� FDOO� KDV� WKH�VDPH�EDQGZLGWK�GHPDQG� VR� LW� LV�PHUHO\� D�PDWWHU�RI�FKHFNLQJ�ZKHWKHU�D�VSDUH�WLPHVORW�LV�DYDLODEOH��7KH�V\VWHP�FDSDFLW\��RU�WKH�QXPEHU� RI� XVHUV�� LV� JRYHUQHG� E\� WKH� QXPEHU� RI� WLPHVORWV� DYDLODEOH��7KHUHIRUH�� WKH�GHFLVLRQ� ZKHWKHU� WR� DGPLW� D� FDOO� UHTXHVW� LV� FRQFHUQHG� RQO\� ZLWK� WKH� WLPHVORW� �RU�UHVRXUFH��DYDLODELOLW\��:LWK�:LGHEDQG�&RGH�'LYLVLRQ�0XOWLSOH�$FFHVV��:�&'0$��EHLQJ� XVHG� IRU� WKH� WKLUG� JHQHUDWLRQ� FHOOXODU� QHWZRUNV� ��*� QHWZRUNV��� WKH� V\VWHP�FDSDFLW\�EHFRPHV�PRUH�IOH[LEOH�� VLQFH�DOO�XVHUV� VKDUH� WKH�VDPH�VSHFWUXP�DOORFDWLRQ�DQG� XVH� FRGHV� WR� LGHQWLI\� WKHPVHOYHV� IURP� RWKHUV>� &XWKEHUW� DQG� HWDO� ����@� >�2MDQSHUD�DQG�HWDO�����@��+HQFH�WKH�ZKROH�EDQGZLGWK�FDQ�EH�UHXVHG�LQ�HYHU\�FHOO�DQG�WKH�V\VWHP�FDSDFLW\� LV�OLPLWHG�E\� WKH�WRWDO� LQWHUIHUHQFH� WKDW�RFFXUV�IURP�RWKHU�XVHUV��LQ�WKH�FDVH�RI�WKH�QHWZRUN�EHLQJ�XSOLQN���FDSDFLW\�OLPLWHG���RU�RWKHU�EDVH�VWDWLRQV��LQ�WKH� FDVH� RI� WKH� QHWZRUN� EHLQJ� GRZQOLQN� �� FDSDFLW\� OLPLWHG�� DQG� WKH� EDFNJURXQG�QRLVH��+HQFH��SURYLGLQJ�WKH�IOH[LEOH��KLJKHU�EDQGZLGWK�VHUYLFHV��DQG�PDLQWDLQLQJ�WKH�EHVW� V\VWHP� FDSDFLW\� OHDGV� WR� PRUH� FRPSOH[LW\� LQ� 5DGLR� 5HVRXUFH� 0DQDJHPHQW��550��>�$KPDG�$OVRODLP������@�>�6DXVV\������@��



$Q�LQWHOOLJHQW�DJHQW�IRU�UDGLR�UHVRXUFH�PDQDJHPHQW�LQ��Z�FGPD��QHWZRUNV�����������������������������������
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V�SURMHFW�DQG�ZDV�QRW�SDUW�RI�WKDW�SURMHFWV���,9�0HFKDQLVP�RI�DSSO\LQJ�LQWHOOLJHQW�DJHQW�RQ�WKH�FRPPXQLFDWLRQ�V\VWHP�ILUVW� WKH�GDWD� LV� FROOHFWHG� IURP� WKH� V\VWHP�DQG� WKH�SHUFHQWDJH�RI�EORFNLQJ� UDWH� DQG�GURSSLQJ�UDWH�ZLOO�EH�FDOFXODWHG��WKH�GDWD�ZLOO�EH�FRPSDUHG�ZLWK�6/$��,I�WKH�6/$�LV�EUHDFKHG� WKH� V\VWHP� LGHQWLI\� WKH� W\SH� DW� SUREOHP� HLWKHU� FDOO� UHTXHVW� EORFNLQJ� RU�KDQGRII�EORFNLQJ>�$DPRGW�DQG�HWDO������@�>�)3/076�5(9$/������@�,Q� WKH� FDVH� RI� FDOO� UHTXHVW� EORFNLQJ� WKH� V\VWHP� ZLOO� FROOHFW� GDWD� IURP� V\VWHP�LQFOXGLQJ� WKH� SRVLWLRQ� DW� FRQJHVWLRQ� DURXQG� WKH� FHOO� DQG� WKURXJKSXW� RI� V\VWHP� DQG�
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ZLOO� FRPSDUH� WKH� V\VWHP� WKURXJKSXW� ZLWK� WKUHVKROG� WKURXJKSXW>� $DPRGW� DQG� HWDO������@���'DWD� ZHUH� FROOHFWHG� IURP� EXIIHU� FRQWHQW� VXFK� DV� W\SH� RI� VHUYLFH� GHPDQG�� DOO�WKURXJKSXW�GHPDQG��SULRULW\�XVHUV�DQG�RWKHU�GDWD��7KHUH�DUH�WKUHH�SUREDELOLWLHV���)LUVW� SUREDELOLW\� DOO� XVHUV� LQ� WKH� EXIIHU� 1RQ� 5HDO� WLPH� XVHUV� QHDUO\� DQG� VHFRQG�SUREDELOLW\�WKDW�DOO�XVHUV�DUH�5HDO�WLPH�QHDUO\�DQG�WKLUG�SUREDELOLW\�WKDW�DW�XVHUV�DUH�57�DQG�157��$FFRUGLQJ� WR� HDFK� W\SH� WKH� FDOFXODWLRQV� ZHUH� PDGH� DQG� WKH� VXLWDEOH� SROLF\� ZDV�DSSOLHG�DV�DSSHDU�LQ�WKH�IORZFKDUW�EHORZ��,Q�WKH�FDVH�RI�KDQGRII�EORFNLQJ�WKH�V\VWHP�ZLOO�FROOHFW�GDWD�VXFK�DV�GDWD�DERXW�FHOO�WDUJHW�RU�� LQ�RWKHU�ZRUGV��FHOO� WKDW�WKH�XVHU�ZLOO� WUDYHO�WR�LW��DQG�W\SH�RI�VHUYLFHV�IRU�WKH� WUDYHOLQJ� XVHUV� DQG� WKURXJKSXW� GHPDQG� DQG� WKURXJKSXW� RIIHUHG� DQG� RWKHU�LQIRUPDWLRQ�WKDW�LV�QHHGHG��7KH�IORZFKDUW�EHORZ��H[SODLQV��LQ�GHWDLOV�DOO�WKH�VWHSV�LQ�WKH� KDQGOLQJ� SURFHVV� IRU� WKH� FDOOV� WKDW� LV� LQ� KDQGRII� VWDWH� DQG� LW� � IURPV� KDQGRII�SUREOHP>�+ROPD�DQG�HWDO�����@�>�KWWS���ZZZ�JVPZRUOG�FRP@���
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7KH�UHVXOWV�EHORZ�UHSUHVHQW�VRPH�RI�WKH�UHVXOWV�ZKLFK�ZH�REWDLQHG�LQ�RXU�SURMHFW��7KH� FDOO� EORFNLQJ� UDWH� IRU� DOO� FXVWRPHU� FODVVHV� LQFUHDVHV� ZKHQ� WKH� WUDIILF� ORDG�LQFUHDVHV�DV�WKHUH�LV�QR�FKDQJH�LQ�SROLF\�DV�VKRZQ�LQ�ILJXUH����7KH�EORFNLQJ�UDWH�IRU�JROG�FXVWRPHU�H[FHHGV�WKH�6/$�FRQVWUDLQW��)URP�WKH�VWDUW��WKH�FDOO�EXIIHULQJ�WLPH��RU�FDOO�VHWXS�WLPH��IRU�DOO�FODVVHV�RI�FXVWRPHU�DQG�DOO� W\SHV�RI�VHUYLFHV�KDV�EHHQ�VHW�WR�]HUR�WR�JLYH�LPPHGLDWH�DFFHSW�RU�UHMHFW�GHFLVLRQV�IRU�WKH�V\VWHP��

)LJXUH������� 7KH�FRQYHQWLRQDO�V\VWHP�WKDW�GRHV�QRW�FKDQJH�WKH�SROLF\����*HQHUDWLQJ�&DVHV�,Q�WKLV�SDUW��WKH�JHQHUDWLRQ�RI�FDVHV�IRU�WKH�&%5�PRGHO�ZLOO�EH�JLYHQ��7KHUH�DUH�WZR�PDLQ� VFHQDULRV� WHVWHG� KHUH�� UDQGRP� RYHUORDG� FDVHV� DQG� KRWVSRW� FDVHV�� 6HYHUDO�PHWKRGV�KDYH�EHHQ� WDNHQ� LQWR�DFFRXQW�DQG� WKH�FRQILJXUDWLRQV�XVHG� WR�UHFRYHU� IURP�FRQJHVWLRQ�KDYH�EHHQ�FKRVHQ�EDVHG�RQ�H[SHULPHQWV��7KHUHIRUH��WKH�VROXWLRQ�IRU�HDFK�FDVH�LV�DFKLHYHG�E\�VHOHFWLQJ�WKH�VROXWLRQ�WKDW�SURYLGHV�WKH�EHVW�UHVXOW�������5DQGRP�2YHUORDG�&DVHV�,Q� WKLV�SDUW�� WKH� VLPXODWLRQ�UHSHDWHG� WKH�SUHYLRXV�ZRUN�� WKH� VLPXODWLRQ�UHVXOW�RI� WKH�FDOO�EORFNLQJ�UDWH�RYHU�VLPXODWLRQ�WLPH�DV�WKH�WUDIILF�ORDG�LQFUHDVHV�LQ�D�FRQYHQWLRQDO�V\VWHP�WKDW�GRHV�QRW�FKDQJH�WKH�SROLF\�DV�VKRZQ�LQ��ILJXUH���7KH�HIIHFW�RI�FKDQJLQJ�WKH�UHDFWLYH�OD\HU�SROLF\�WR�WKH�FKRVHQ�RQH�LV�VKRZQ�LQ�ILJXUH����7KH�QHZ�SROLF\�KDV�EHHQ�DSSOLHG�WR�WKH�UHDFWLYH�OD\HU�DV�VRRQ�DV�WKH�V\VWHP�UHFRJQL]HV�FRQJHVWLRQ��
�
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)LJXUH�������7KH�QHZ�SROLF\�KDV�EHHQ�DSSOLHG�WR�WKH�UHDFWLYH�OD\HU�7KH� LPSOHPHQWDWLRQ� KHUH� DJDLQ� XVHV� D� EXIIHU�PHFKDQLVP� WR� JLYH� D� VKRUW� EXIIHULQJ�WLPH� WR� FDOO� UHTXHVWV� WKDW� FDQQRW� EH� VHUYHG� LPPHGLDWHO\�� HVSHFLDOO\� IRU� WKH� KLJKHU�SULRULW\� FXVWRPHUV�� 7KH� EXIIHULQJ� WLPH� LV� FRQILJXUDEOH�� ,W� FDQ� EH� VHHQ� IURP� WKH�UHVXOWV� WKDW� WKLV� DSSOLFDWLRQ� NHHSV� WKH� FDOO� EORFNLQJ� UDWH� IRU� JROG� DQG�RU� VLOYHU�FXVWRPHUV�ZLWKLQ�WKH�6/$�ERXQGV��

)LJXUH�������7KH�FDOO�EORFNLQJ�UDWH�IRU�JROG�DQG�RU�VLOYHU�FXVWRPHUV�NHHSV������������������ZLWKLQ�WKH�6/$�ERXQGV�7KH� WUDIILF� UHDFKHV� RYHUORDG� ZKHQ� WKH� DFFXPXODWLYH� FDOO� EORFNLQJ� UDWH� IRU� JROG�FXVWRPHUV�H[FHHGV� WKH� OLPLW��$W� WKDW�SRLQW� VLOYHU�FXVWRPHUV� LV� VWLOO� LQ�DQ� DFFHSWDEOH�UDQJH�DV�VKRZQ�LQ�ILJXUH����,Q�WKLV�FDVH�WKH�FKRVHQ�SROLF\�JLYHV�WKH�KLJKHVW�EXIIHULQJ�WLPH�WR�JROG���V��DQG�ORZHU�YDOXH�IRU�VLOYHU���V��DQG�IRU�EURQ]H�VWLOO�DW�]HUR��,W�FDQ�EH�
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VHHQ� WKDW� WKH� V\VWHP� GHWHFWHG� WKH� RYHUORDG� VLWXDWLRQ� DW� WKH� SRLQW� ZKHUH� WKH� WUDIILF�ORDG� LQFUHDVHV� DQG� WKH� QHZ� SROLF\� LV� DSSOLHG�� $V� WKH� QHZ� SROLF\� JLYHV� SULRULW\� WR�JROG�� WKH� FDOO� EORFNLQJ� UDWH� IRU� JROG� FXVWRPHU� LV� PDLQWDLQHG� ZLWKLQ� DQ� DFFHSWDEOH�UDQJH�DW�WKH�H[SHQVH�RI�ERWK�VLOYHU�DQG�EURQ]H��7KH� ORQJ�WHUP� YDOXH� IRU� JROG� FXVWRPHUV� KDV� EHHQ� PHW� FRPIRUWDEO\� DV� VKRZQ� LQ�ILJXUH����EXW�WKDW�IRU�VLOYHU�LV�DW�WKH�OLPLW��:KHQ�FRQJHVWLRQ�RFFXUV��VLOYHU�FXVWRPHUV�KDYH�WR�EH�JLYHQ�SULRULW\�LQ�RUGHU�WKDW�WKHLU�ORQJ�WHUP�EORFNLQJ�LV�QRW�H[FHHGHG��EXW�JROG�FXVWRPHUV�FDQ�EH�DOORZHG� WR�KDYH�ZRUVH�VHUYLFH� VLQFH� WKHUH� LV� VWLOO� ³VODFN´� LQ�WKHLU� 6/$�� 7KH� 6/$�PRQLWRULQJ� KHUH� LV� ORRNLQJ� DW� WKH� ORQJ�WHUP� EORFNLQJ�� ,W� KDV�GHWHFWHG�WKDW�VLOYHU�QHHGV�SULRULW\�DQG�KDV�DSSOLHG�WKDW�SULRULW\��

)LJXUH������7KH�6/$�PRQLWRULQJ�KHUH�LV�ORRNLQJ�DW�WKH�ORQJ�WHUP�EORFNLQJ��KDV����������GHWHFWHG�WKDW�VLOYHU�QHHGV�SULRULW\�DQG�KDV�DSSOLHG�WKDW�SULRULW\�,Q�WKLV�FDVH��WKH�EXIIHULQJ�WLPHV�IRU�JROG��VLOYHU�DQG�EURQ]H�FXVWRPHU�KDYH�EHHQ�VHW��DV��V���V�DQG��V�UHVSHFWLYHO\��$FFRUGLQJ�WR�WKH�LPSOHPHQWDWLRQ�RI�SULRULW\�EXIIHULQJ��JROG� FXVWRPHU� DUH� DOZD\V�SODFHG� LQ� WKH� IURQW�RI� WKH�TXHXH��7KHUHIRUH�� LQ�RUGHU� IRU�EURQ]H�WR�DOVR�EH�PDLQWDLQHG��WKH�KLJKHVW�EXIIHULQJ�WLPH�ZDV�JLYHQ�WR�EURQ]H�DQG�D�VPDOOHU� DPRXQW� WR� VLOYHU�� VR�PDLQWDLQLQJ� VLOYHU� FXVWRPHUV�ZLWKLQ� DFFHSWDEOH� UDQJH��7KHVH� UHVXOWV� VKRZ� WKH� IOH[LELOLW\� RI� WKH� FRQWURO� V\VWHP�� ZKLFK� DVVLJQV� GLIIHUHQW�SROLFLHV�WR�GLIIHUHQW�VFHQDULRV�DQG�DOVR�VKRZV�WKDW�WKH�KLJKHVW�SULRULW\�WUDIILF�FDQ�DOVR�EH� D� VDFULILFH� LQ� RUGHU� WR� PDLQWDLQ� D� ORQJ�WHUP� 6/$� IRU� FXVWRPHUV� ZKR� ZRXOG�QRUPDOO\�KDYH�ORZHU�SULRULW\��,Q�IDFW�DQ\�6/$�WKDW�FDQ�EH�HYDOXDWHG�QXPHULFDOO\�FDQ�EH�XVHG�DV�WKH�EDVLV�IRU�FRQWUROOLQJ�WKH�SROLF\��WKH�V\VWHP�LV�WKDW�IOH[LEOH���9���+RWVSRW�&DVHV�,Q�WKLV�VHFWLRQ�WKH�VROXWLRQ�PHFKDQLVP�ZLOO�EH�DSSOLHG�GHSHQGHQW�RQ�PHPRU\�EXIIHU�WKURXJKSXW��V\VWHP�WKURXJKSXW��DQG�WKH�FRQJHVWLRQ�EDQG�LQ�WKH�FHOO��)RU�VWXGLHV�SURSRVH�ZH�UHFRJQL]H�WKUHH�W\SH�RI�XVHUV�LQ�WKH��x 7KH�V\VWHP�FRQWDLQV�LQ�VRPH�LQVWDQW�SHULRG�PRUH�WKDQ�����57�XVHUV��
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x 7KH�V\VWHP�FRQWDLQV�LQ�VRPH�LQVWDQW�SHULRG�PRUH�WKDQ�����157�XVHUV��x 7KH� V\VWHP� FRQWDLQV� LQ� VRPH� LQVWDQW� SHULRG� 57� DQG� 157� XVHUV� LQ�DSSUR[LPDWHO\�HTXDO�QXPEHU�RI�XVHUV��$QG�WKUHH�W\SH�RI�XVHUV�PHPRU\�EXIIHU���x WKH�EXIIHU�FRQWDLQ�LQ�VRPH�LQVWDQW�SHULRG�PRUH�WKDQ�����57�XVHUV��x WKH�EXIIHU�FRQWDLQ�LQ�VRPH�LQVWDQW�SHULRG�PRUH�WKDQ�����157�XVHUV��x WKH� EXIIHU� FRQWDLQ� LQ� VRPH� LQVWDQW� SHULRG� 57� DQG� 157� XVHUV� LQ�DSSUR[LPDWHO\�HTXDO�QXPEHU�RI�XVHUV���,Q�DOO�FDVH�DV� WKH�FRQJHVWLRQ�RFFXUV� LQ� WKH�KRWVSRW�DUHD�RI� WKH�KRWVSRW�FHOO�� WKH�FDOO�EORFNLQJ�UDWH�IRU�DOO�FODVVHV�RI�FXVWRPHU�LQFUHDVHV��)URP�WKH�JHQHUDWLRQ�RI�FDVHV�IRU�WKH� FDVH� OLEUDU\� VKRZQ� SUHYLRXVO\�� WKH� &%5�PRGHO�ZDV� EXLOW� XS�� 7R� FKHFN� WKDW� LW�RSHUDWHV� FRUUHFWO\�� WKH� VLPXODWLRQ� ZDV� UXQ� ZLWK� WKH� VDPH� FRQGLWLRQV� DV� XVHG� WR�JHQHUDWH�WKH�FDVH�WR�HQVXUH�LW�GRHV�PDWFK�H[DFWO\��:H�ZLOO�FRQVLGHU�DOO�SRVVLEOH�W\SH�RI�FRQJHVWLRQ�DQG�H[DPLQH�WKH�QHWZRUN�WR�WDNH�WKH�PRVW�VXLWDEOH�VROXWLRQ�IRU�HDFK�FDVH���
9��+RWVSRW�&DVHV�6LPXODWLRQ�DQG�$QDO\VLV� )LUVW�H[SHULPHQW���� 7KH� SUREOHP� GHWHFWHG� E\� WKH�PRQLWRULQJ� SURFHVV�� 6/$� EUHDFKHG�� ZKHUH� FDOO�EORFNLQJ� � UDWH� � H[FHHG� PD[LPXP� DFFHSWDEOH� FDOO� EORFNLQJ� UDWH� DV� DJUHHG� LQ� WKH�LQWHUDFW��
� 6\VWHP�SDUDPHWHUV�WKDW�DUH�FROOHFWHG�LQ�WKH�PRQLWRULQJ�SURFHVV�EHIRUH���������������������������DSSO\�WKH�VROXWLRQ�� 7KH�V\VWHP�FRQWDLQV�PRUH�WKDQ�����157�XVHUV� V\VWHP�WKURXJKSXW�ODUJH���� WKH�EXIIHU�FRQWDLQ�PRUH�WKDQ�����157�XVHUV� WKURXJKSXW�GHPDQG�ODUJH��� &RQJHVWLRQ�SDWWHUQ�LV�LQ��ILUVW�EDQG��GLVWDQFH�OHVV�WKDQ����P������ 7KH� UHVXOWV� �E\� JUDSK� WKDW� FDPH� IURP� WKH� 6/$�EDVHG� FRQWURO� V\VWHP� E\�
LPSOHPHQWLQJ�WKH�&%5�WR�SURSRVH�WKH�EHVW�VROXWLRQ���

)LJXUH�������)LUVW�H[SHULPHQW�UHVXOW��� 7KH� PRVW� VXLWDEOH� SROLF\� FKRVHQ� DQG� DSSOLHG� LQWR� WKH� V\VWHP� E\� &%5�DFFRUGLQJ�WR�WKLV�W\SH�RI�FRQJHVWLRQ�SDWWHUQ�DQG�LW
V�FDXVHV���
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)LUVW�EDQG�GHJUDGDWLRQ��EXIIHULQJ�GHJUDGDWLRQ�DQG�LQ�WKLV�FDVH��WKH�EXIIHULQJ�WLPHV�IRU�JROG��VLOYHU�DQG�EURQ]H�FXVWRPHU�KDYH�EHHQ�VHW�DV��V���V�DQG��V�UHFHSWLYLW\��
VHFRQG�H[SHULPHQW��� 7KH� SUREOHP� GHWHFWHG� E\� WKH�PRQLWRULQJ� SURFHVV� 6/$� EUHDFKHG�� ZKHUH� FDOO�EORFNLQJ� UDWH� H[FHHG� PD[LPXP� DFFHSWDEOH� FDOO� EORFNLQJ� UDWH� � � DV� DJUHHG� LQ� WKH�LQWHUDFW��
� 6\VWHP�SDUDPHWHUV�WKDW�DUH�FROOHFWHG�LQ�WKH�PRQLWRULQJ�SURFHVV�EHIRUH�DSSO\�WKH�VROXWLRQ���7KH�V\VWHP�FRQWDLQV�PRUH�WKDQ�����157�XVHUV� V\VWHP�WKURXJKSXW�ODUJH���� 7KH�EXIIHU�FRQWDLQV�PRUH�WKDQ�����157�XVHUV� WKURXJKSXW�GHPDQG�ODUJH��� &RQJHVWLRQ�SDWWHUQ�LV�LQ��EDQG�WZR�DQG�WKUHH��GLVWDQFH�PRUH�WKDQ����P�DQG�OHVV�WKDQ�����P���� 7KH� UHVXOWV� �E\� JUDSK� WKDW� FDPH� IURP� WKH� 6/$�EDVHG� FRQWURO� V\VWHP� E\�
LPSOHPHQWLQJ�WKH�&%5�WR�SURSRVH�WKH�EHVW�VROXWLRQ���

)LJXUH�������VHFRQG�H[SHULPHQW�UHVXOW�� 7KH� PRVW� VXLWDEOH� SROLF\� FKRVHQ� DQG� DSSOLHG� LQWR� WKH� V\VWHP� E\� &%5�DFFRUGLQJ�WR�WKLV�W\SH�RI�FRQJHVWLRQ�SDWWHUQ�DQG�LW
V�FDXVHV��6\VWHP�GHJUDGDWLRQ��EXIIHULQJ�GHJUDGDWLRQ�DQG�,Q�WKLV�FDVH��WKH�EXIIHULQJ�WLPHV�IRU�JROG��VLOYHU�DQG�EURQ]H�FXVWRPHU�KDYH�EHHQ�VHW�DV��V���V�DQG��V�UHVSHFWLYHO\��
WKLUHG�H[SHULPHQW��� 7KH� SUREOHP� GHWHFWHG� E\� WKH�PRQLWRULQJ� SURFHVV� 6/$� EUHDFKHG�� ZKHUH� FDOO�EORFNLQJ� UDWH� H[FHHG� PD[LPXP� DFFHSWDEOH� FDOO� EORFNLQJ� UDWH� � � DV� DJUHHG� LQ� WKH�LQWHUDFW��� 6\VWHP�SDUDPHWHUV�WKDW�DUH�FROOHFWHG�LQ�WKH�PRQLWRULQJ�SURFHVV�EHIRUH�����������������������������DSSO\�WKH�VROXWLRQ���7KH�V\VWHP�FRQWDLQV�PRUH�WKDQ�����57�XVHUV� V\VWHP�WKURXJKSXW�ODUJH���� 7KH�EXIIHU�FRQWDLQV�QHDUO\�57�XVHUV� WKURXJKSXW�GHPDQG�VPDOO��� &RQJHVWLRQ�SDWWHUQ�LV�LQ��ZKROH�V\VWHP��
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� 7KH� UHVXOWV� �E\� JUDSK� WKDW� FDPH� IURP� WKH� 6/$�EDVHG� FRQWURO� V\VWHP� E\�
LPSOHPHQWLQJ�WKH�&%5�WR�SURSRVH�WKH�EHVW�VROXWLRQ��

)LJXUH������7KLUG�H[SHULPHQW�UHVXOW�� 7KH� PRVW� VXLWDEOH� SROLF\� FKRVHQ� DQG� DSSOLHG� LQWR� WKH� V\VWHP� E\� &%5�DFFRUGLQJ�WR�WKLV�W\SH�RI�FRQJHVWLRQ�SDWWHUQ�DQG�LW
V�FDXVHV��6\VWHP�GHJUDGDWLRQ��157� RYHU� ORDG�� FHOO� UDGLXV� VKULQNLQJ� WR� ������ RI� FHOO� VL]H� DQG� ,Q� WKLV� FDVH�� WKH�EXIIHULQJ�WLPHV�IRU�JROG��VLOYHU�DQG�EURQ]H�FXVWRPHU�KDYH�EHHQ�VHW�DV���V����V�DQG��V�UHVSHFWLYHO\��
H[SHULPHQW����WK�� 7KH� SUREOHP� GHWHFWHG� E\� WKH�PRQLWRULQJ� SURFHVV� 6/$� EUHDFKHG�� ZKHUH� FDOO�EORFNLQJ� UDWH� H[FHHG� PD[LPXP� DFFHSWDEOH� FDOO� EORFNLQJ� UDWH� � � DV� DJUHHG� LQ� WKH�LQWHUDFW��� 6\VWHP� SDUDPHWHUV� WKDW� DUH� FROOHFWHG� LQ� WKH� PRQLWRULQJ� SURFHVV EHIRUH���������������������������������������������������������������������������������������������������������������������DSSO\� WKH� VROXWLRQ��  7KH� V\VWHP� FRQWDLQV� QHDUO\� 57� XVHUV� V\VWHP� WKURXJKSXW�VPDOO��YRLFH��� 7KH�EXIIHU�FRQWDLQV�PRUH�WKDQ�����57�XVHUV� WKURXJKSXW�GHPDQG�ODUJH��YLGHR���� &RQJHVWLRQ�SDWWHUQ�LV�LQ��WKLUG��EDQG��GLVWDQFH�PRUH�WKDQ����P������ 7KH� UHVXOWV� �E\� JUDSK� WKDW� FDPH� IURP� WKH� 6/$�EDVHG� FRQWURO� V\VWHP� E\�

LPSOHPHQWLQJ�WKH�&%5�WR�SURSRVH�WKH�EHVW�VROXWLRQ��
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)LJXUH�������WK�H[SHULPHQW�UHVXOW�� 7KH� PRVW� VXLWDEOH� SROLF\� FKRVHQ� DQG� DSSOLHG� LQWR� WKH� V\VWHP� E\� &%5�DFFRUGLQJ� WR� WKLV� W\SH� RI� FRQJHVWLRQ� SDWWHUQ� DQG� LW
V� FDXVHV�� %XIIHULQJ�GHJUDGDWLRQ��FHOO�UDGLXV�VKULQNLQJ�WR�������RI�FHOO�VL]H�DQG�,Q�WKLV�FDVH��WKH�EXIIHULQJ�WLPHV� IRU� JROG�� VLOYHU� DQG� EURQ]H� FXVWRPHU� KDYH� EHHQ� VHW� DV� ��V�� �V� DQG� �V�UHVSHFWLYHO\���WK� H[SHULPHQW���� 7KH� SUREOHP� GHWHFWHG� E\� WKH�PRQLWRULQJ� SURFHVV� 6/$� EUHDFKHG�� ZKHUH� FDOO�EORFNLQJ� UDWH� H[FHHG� PD[LPXP� DFFHSWDEOH� FDOO� EORFNLQJ� UDWH� � � DV� DJUHHG� LQ� WKH�LQWHUDFW��� 6\VWHP�SDUDPHWHUV�WKDW�DUH�FROOHFWHG�LQ�WKH�PRQLWRULQJ�SURFHVV�EHIRUH�DSSO\��������������������������������������������������WKH�VROXWLRQ�� 7KH�V\VWHP�FRQWDLQV�QHDUO\�57�XVHUV� V\VWHP�WKURXJKSXW�VPDOO��YRLFH��� 7KH�EXIIHU�FRQWDLQV�QHDUO\�57�XVHUV� WKURXJKSXW�GHPDQG�VPDOO��YRLFH���� &RQJHVWLRQ�SDWWHUQ�LV�LQ��ILUVW�EDQG��GLVWDQFH�OHVV�WKDQ����P������ 7KH� UHVXOWV� �E\� JUDSK� WKDW� FDPH� IURP� WKH� 6/$�EDVHG� FRQWURO� V\VWHP� E\�
LPSOHPHQWLQJ�WKH�&%5�WR�SURSRVH�WKH�EHVW�VROXWLRQ��

)LJXUH����������WK�H[SHULPHQW�UHVXOW�
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� 7KH� PRVW� VXLWDEOH� SROLF\� FKRVHQ� DQG� DSSOLHG� LQWR� WKH� V\VWHP� E\� &%5�
DFFRUGLQJ�WR�WKLV�W\SH�RI�FRQJHVWLRQ�SDWWHUQ�DQG�LWV�FDXVHV��,Q�WKLV�FDVH�RQO\�EXIIHULQJ�PHFKDQLVP�XVHG��WKH�EXIIHULQJ�WLPHV�IRU�JROG��VLOYHU�DQG�EURQ]H�FXVWRPHU�KDYH�EHHQ�VHW�DV���V���V�DQG��V�UHFHSWLYLW\��

�WK� H[SHULPHQW���� 7KH� SUREOHP� GHWHFWHG� E\� WKH�PRQLWRULQJ� SURFHVV� 6/$� EUHDFKHG�� ZKHUH� FDOO�EORFNLQJ� UDWH� H[FHHG� PD[LPXP� DFFHSWDEOH� FDOO� EORFNLQJ� UDWH� � � DV� DJUHHG� LQ� WKH�LQWHUDFW��� 6\VWHP� SDUDPHWHUV� WKDW� DUH� FROOHFWHG LQ� WKH� PRQLWRULQJ� SURFHVV� EHIRUH�������������������������������������������������������������������������������������������DSSO\� WKH� VROXWLRQ�� � 7KH� V\VWHP� FRQWDLQV� 57�	�157� XVHUV� V\VWHP� WKURXJKSXW�ODUJH���� 7KH�EXIIHU�FRQWDLQV�57�	�157�XVHUV� WKURXJKSXW�GHPDQG�ODUJH�� &RQJHVWLRQ�SDWWHUQ�LV�LQ��ZKROH�FHOO��� 7KH� UHVXOWV� �E\� JUDSK� WKDW� FDPH� IURP� WKH� 6/$�EDVHG� FRQWURO� V\VWHP� E\�LPSOHPHQWLQJ�WKH�&%5�WR�SURSRVH�WKH�EHVW�VROXWLRQ���

)LJXUH����������WK�H[SHULPHQW�UHVXOW�� 7KH�PRVW�VXLWDEOH�SROLF\�FKRVHQ�DQG�DSSOLHG�LQWR�WKH�V\VWHP��E\�&%5�
DFFRUGLQJ��WR��WKLV�W\SH�RI�FRQJHVWLRQ�SDWWHUQ�DQG�LW
V�FDXVHV��6\VWHP�GHJUDGDWLRQ��EXIIHULQJ�GHJUDGDWLRQ��FHOO�UDGLXV�VKULQNLQJ�WR�������RI�FHOO�VL]H�DQG�,Q�WKLV�FDVH��WKH�EXIIHULQJ�WLPHV�IRU�JROG��VLOYHU�DQG�EURQ]H�FXVWRPHU�KDYH�EHHQ�VHW�DV��V���V�DQG��V�UHVSHFWLYHO\��9���6LPXODWLRQ�RI�FKDQJLQJ�UHDFWLYH�OD\HU�SROLF\�IRU�KDQGRII�FRQWURO�����������KDQGOLQJ�)RU� WKLV�SDUW�� WKH� VLPXODWLRQ� UHVXOW� RI� WKH�KDQGRII� FDOO� EORFNLQJ� UDWH� �DQG� WKHUHIRUH�GURSSLQJ�� RYHU� VLPXODWLRQ� WLPH� LQFUHDVHV� LQ� D� FRQYHQWLRQDO� V\VWHP� WKDW� GRHV� QRW�FKDQJH�WKH�SROLF\�LV�VKRZQ�LQ��ILJXUH��������
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)LJXUH��������$�FRQYHQWLRQDO�V\VWHP�WKDW�GRHV�QRW�FKDQJH�WKH�SROLF\��*HQHUDWLQJ�&DVHV�
�WK� H[SHULPHQW���� 7KH� SUREOHP�GHWHFWHG� E\� WKH�PRQLWRULQJ� SURFHVV� 6/$� EUHDFKHG�� ZKHUH� FDOO�GURSSLQJ� UDWH� FDXVHV� E\� KDQGRII� FDOO� EORFNLQJ� H[FHHG� PD[LPXP� DFFHSWDEOH� FDOO�GURSSLQJ�UDWH���DV�DJUHHG�LQ�WKH�LQWHUDFW��
� 6\VWHP� SDUDPHWHUV� WKDW� DUH� FROOHFWHG� LQ� WKH� PRQLWRULQJ� SURFHVV� EHIRUH����������������������DSSO\�WKH�VROXWLRQ�� 7KH�V\VWHP�FRQWDLQV�PRUH�WKDQ����157�XVHUV� V\VWHP�WKURXJKSXW�ODUJH���� 7KH�XVHUV�LQ�VWDWH�RI�KDQGRII�FRQWDLQV�PRUH�WKDQ�����157�XVHUV��XVHUV�LQ�VWDWH�RI�+DQGRII�GHPDQG�ODUJH�WKURXJKSXW��� 7KH� UHVXOWV� �E\� JUDSK� WKDW� FDPH� IURP� WKH� 6/$�EDVHG� FRQWURO� V\VWHP� E\�
LPSOHPHQWLQJ�WKH�&%5�WR�SURSRVH�WKH�EHVW�VROXWLRQ��



��� 3URI��5�$O�+DGLWKL��+�$O�0L]JDJL��0��$ONREDU\�=�6KDPKDQ��6�0RKDPPHG��$�.DVVLP��$�0RKVHQ�
�

)LJXUH����������WK�H[SHULPHQW�UHVXOW�� 7KH� PRVW� VXLWDEOH� SROLF\� FKRVHQ� DQG� DSSOLHG� LQWR� WKH� V\VWHP� E\� &%5�DFFRUGLQJ�WR�WKLV�W\SH�RI�FRQJHVWLRQ�SDWWHUQ�DQG�LW
V�FDXVHV��6\VWHP� GHJUDGDWLRQ� �� +DQGRII� FDOOV� GHJUDGDWLRQ� �157� RYHUORDG� IRU� WKH� KDQGRII�FDOOV��
�WK� H[SHULPHQW��� 7KH� SUREOHP� GHWHFWHG� E\� WKH�PRQLWRULQJ� SURFHVV� 6/$� EUHDFKHG�� ZKHUH� FDOO�GURSSLQJ� UDWH� FDXVHV� E\� KDQGRII� FDOO� EORFNLQJ� H[FHHG� PD[LPXP� DFFHSWDEOH� FDOO�GURSSLQJ�UDWH���DV�DJUHHG�LQ�WKH�LQWHUDFW��� 6\VWHP� SDUDPHWHUV� WKDW� DUH� FROOHFWHG� LQ� WKH� PRQLWRULQJ� SURFHVV� EHIRUH��������������������������������������������������������
DSSO\�WKH�VROXWLRQ�� 7KH�V\VWHP�FRQWDLQV�PRUH�WKDQ�����157�XVHUV� V\VWHP�WKURXJKSXW�ODUJH���� 7KH� XVHUV� LQ� VWDWH� RI� +DQGRII� FRQWDLQV� 157� XVHUV�� XVHUV� LQ� VWDWH� RI� KDQGRII�GHPDQG�VPDOO�WKURXJKSX> <XH�&KHQ�����@W��� 7KH� UHVXOWV� �E\� JUDSK� WKDW� FDPH� IURP� WKH� 6/$�EDVHG� FRQWURO� V\VWHP� E\�
LPSOHPHQWLQJ�WKH�&%5�WR�SURSRVH�WKH�EHVW�VROXWLRQ��

)LJXUH�����������WK�H[SHULPHQW�UHVXOW�� 7KH� PRVW� VXLWDEOH� SROLF\� FKRVHQ� DQG� DSSOLHG� LQWR� WKH� V\VWHP� E\� &%5�DFFRUGLQJ�WR�WKLV�W\SH�RI�FRQJHVWLRQ�SDWWHUQ�DQG�LW
V�FDXVHV��6\VWHP�GHJUDGDWLRQ�� 157�RYHUORDG�IRU�WKH�KDQGRII�FDOOV��
�WK� H[SHULPHQW��� 7KH� SUREOHP� GHWHFWHG� E\� WKH�PRQLWRULQJ� SURFHVV� 6/$� EUHDFKHG�� ZKHUH� FDOO�GURSSLQJ� UDWH� FDXVHV� E\� KDQGRII� FDOO� EORFNLQJ� H[FHHG� PD[LPXP� DFFHSWDEOH� FDOO�GURSSLQJ�UDWH���DV�DJUHHG�LQ�WKH�LQWHUDFW��� 6\VWHP�SDUDPHWHUV�WKDW�DUH�FROOHFWHG�LQ�WKH�PRQLWRULQJ�SURFHVV�EHIRUH��DSSO\�
WKH�VROXWLRQ�� 7KH�V\VWHP�FRQWDLQV�157	57�XVHUV� V\VWHP�WKURXJKSXW�ODUJH���� 7KH�XVHUV�LQ�VWDWH�RI�+DQGRII�FRQWDLQV�157	57�XVHUV��XVHUV� LQ�VWDWH�RI�+DQGRII�GHPDQG�ODUJH�WKURXJKSXW��
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� 7KH� UHVXOWV� �E\� JUDSK� WKDW� FDPH� IURP� WKH� 6/$�EDVHG� FRQWURO� V\VWHP� E\�
LPSOHPHQWLQJ�WKH�&%5�WR�SURSRVH�WKH�EHVW�VROXWLRQ��

)LJXUH�����������WK�H[SHULPHQW�UHVXOW�� 7KH�PRVW�VXLWDEOH�SROLF\�FKRVHQ�DQG�DSSOLHG�LQWR�WKH�V\VWHP�E\�&%5�DFFRUGLQJ�WR�WKLV�W\SH�RI�FRQJHVWLRQ�SDWWHUQ�DQG�LW
V�FDXVHV��+DQGRII�GHJUDGDWLRQ��6\VWHP�GHJUDGDWLRQ�DQG�157�RYHUORDG�IRU�KDQGRII�FDOOV��
��WK�H[SHULPHQW��� 7KH� SUREOHP� GHWHFWHG� E\� WKH�PRQLWRULQJ� SURFHVV� 6/$� EUHDFKHG�� ZKHUH� FDOO�GURSSLQJ� UDWH� FDXVHV� E\� KDQGRII� FDOO� EORFNLQJ� H[FHHG� PD[LPXP� DFFHSWDEOH� FDOO�GURSSLQJ�UDWH���DV�DJUHHG�LQ�WKH�LQWHUDFW��� 6\VWHP�SDUDPHWHUV�WKDW�DUH�FROOHFWHG�LQ�WKH�PRQLWRULQJ�SURFHVV�EHIRUH���DSSO\�
WKH�VROXWLRQ�� 7KH�V\VWHP�FRQWDLQV�157	57�XVHUV� V\VWHP�WKURXJKSXW�ODUJH���� 7KH�XVHUV�LQ�VWDWH�RI�+DQGRII�FRQWDLQV�157	57�XVHUV��XVHUV�LQ�VWDWH�RI�+DQGRII�GHPDQG�VPDOO�WKURXJKSXW��� 7KH� UHVXOWV� �E\� JUDSK� WKDW� FDPH� IURP� WKH� 6/$�EDVHG� FRQWURO� V\VWHP� E\�LPSOHPHQWLQJ�WKH�&%5�WR�SURSRVH�WKH�EHVW�VROXWLRQ��
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)LJXUH������������WK�H[SHULPHQW�UHVXOW�� 7KH� PRVW� VXLWDEOH� SROLF\� FKRVHQ� DQG� DSSOLHG� LQWR� WKH� V\VWHP� E\� &%5�DFFRUGLQJ�WR�WKLV�W\SH�RI�FRQJHVWLRQ�SDWWHUQ�DQG�LW
V�FDXVHV���6\VWHP�GHJUDGDWLRQ�DV�ZHOO�DV�157�RYHUORDG�IRU�WKH�KDQGRII��LQ�ODUJH�WLPH��
��WK� H[SHULPHQW��� 7KH� SUREOHP� GHWHFWHG� E\� WKH�PRQLWRULQJ� SURFHVV� 6/$� EUHDFKHG�� ZKHUH� FDOO�GURSSLQJ� UDWH� FDXVHV� E\� KDQGRII� FDOO� EORFNLQJ� H[FHHG� PD[LPXP� DFFHSWDEOH� FDOO�GURSSLQJ�UDWH���DV�DJUHHG�LQ�WKH�LQWHUDFW��� 6\VWHP� SDUDPHWHUV� WKDW� DUH� FROOHFWHG� LQ� WKH� PRQLWRULQJ� SURFHVV� EHIRUH������������������������������������������������������������������������������������
DSSO\�WKH�VROXWLRQ�� 7KH�V\VWHP�FRQWDLQV�PRUH�WKDQ����57�XVHUV� V\VWHP�WKURXJKSXW�ODUJH�� 7KH�XVHUV�LQ�VWDWH�RI�KDQGRII��FRQWDLQV��PRUH�WKDQ�����57�XVHUV��XVHUV�LQ�VWDWH�RI�+DQGRII��GHPDQG�ODUJH�WKURXJKSXW��� 7KH� UHVXOWV� �E\� JUDSK� WKDW� FDPH� IURP� WKH� 6/$�EDVHG� FRQWURO� V\VWHP� E\�LPSOHPHQWLQJ�WKH�&%5�WR�SURSRVH�WKH�EHVW�VROXWLRQ��

)LJXUH�������������WK�H[SHULPHQW�UHVXOW�
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� 7KH� PRVW� VXLWDEOH� SROLF\� FKRVHQ� DQG� DSSOLHG� LQWR� WKH� V\VWHP� E\� &%5�DFFRUGLQJ�WR�WKLV�W\SH�RI�FRQJHVWLRQ�SDWWHUQ�DQG�LW
V�FDXVHV��6\VWHP�GHJUDGDWLRQ��+DQGRII�FDOO�GHJUDGDWLRQ�DV�ZHOO�DV�157�RYHUORDG�IRU�WKH�V\VWHP��
��WK� H[SHULPHQW��� 7KH� SUREOHP� GHWHFWHG� E\� WKH�PRQLWRULQJ� SURFHVV� 6/$� EUHDFKHG�� ZKHUH� FDOO�GURSSLQJ� UDWH� FDXVHV� E\� KDQGRII� FDOO� EORFNLQJ� H[FHHG� PD[LPXP� DFFHSWDEOH� FDOO�GURSSLQJ�UDWH���DV�DJUHHG�LQ�WKH�LQWHUDFW��� 6\VWHP�SDUDPHWHUV�WKDW�DUH�FROOHFWHG�LQ�WKH�PRQLWRULQJ�SURFHVV�EHIRUH�DSSO\�
WKH�VROXWLRQ��� 7KH�V\VWHP�FRQWDLQV�PRUH�WKDQ�����57�XVHUV� V\VWHP�WKURXJKSXW�ODUJH���� 7KH� XVHUV� LQ� VWDWH� RI� KDQGRII� � FRQWDLQV� � 57� XVHUV�� XVHUV� LQ� VWDWH� RI� +DQGRII��GHPDQG�VPDOO�WKURXJKSXW��� 7KH�UHVXOWV��E\�JUDSK� WKDW�FDPH�IURP�WKH�6/$�EDVHG�FRQWURO�V\VWHP�E\�LPSOHPHQWLQJ�WKH�&%5�WR�SURSRVH�WKH�EHVW�VROXWLRQ��

)LJXUH����������WK�H[SHULPHQW�UHVXOW�� 7KH� PRVW� VXLWDEOH� SROLF\� FKRVHQ� DQG� DSSOLHG� LQWR� WKH� V\VWHP� E\� &%5�DFFRUGLQJ�WR�WKLV�W\SH�RI�FRQJHVWLRQ�SDWWHUQ�DQG�LW
V�FDXVHV��6\VWHP�GHJUDGDWLRQ�DV�ZHOO�DV�157�RYHUORDG�IRU�WKH�V\VWHP�XVHU���9,�&RQFOXVLRQV�7KLV�SURMHFW�KDV�GHVFULEHG� WKH�EDFNJURXQG�WR� WKH�HYROXWLRQ�RI� WKH�FHOOXODU� V\VWHPV��PDLQO\� WKH� HYROXWLRQ� IURP� WKH� �QG� JHQHUDWLRQ� �*60�� WRZDUG� WKH� �UG� JHQHUDWLRQ�ZLUHOHVV� V\VWHPV� �8076��� *LYHQ� WKH� KLJKHU� GHPDQG� IRU� EDQGZLGWK� DQG� WKH�FRPSOH[LW\�RI� WKH�QHZ�DSSOLFDWLRQV� WKDW�8076�ZLOO� VXSSRUW�� FOHDUO\�D� IOH[LEOH� DQG�G\QDPLF� PDQDJHPHQW� RI� UDGLR� UHVRXUFHV� ZLOO� EH� QHHGHG�� 7KH� DSSURDFK� WDNHQ� E\�6+8))/(� LV� WR� PDNH� XVH� RI� D� 0XOWL�DJHQW� 6\VWHP�� ZKLFK� LV� DOUHDG\� SURYHG�HIIHFWLYH�LQ�PDQ\�WHOHFRPPXQLFDWLRQ�DUHDV��7KH� FRQFHSW� RI� G\QDPLF� DQG� IOH[LEOH�PDQDJHPHQW� RI� UDGLR� UHVRXUFH� LQ� 6+8))/(�ZDV� GLVFXVVHG�� H[SODLQLQJ� KRZ� DQG� ZK\� WKH�0XOWL�DJHQW� VKRXOG� DQG� FDQ� EH� XVHG��
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7KH� DUFKLWHFWXUH� RI� WKH� H[LVWLQJ� UHVRXUFH� PDQDJHPHQW� XVLQJ� D� WKUHH�OD\HU�PDUNHWSODFH�ZDV�H[SODLQHG�� WRJHWKHU�ZLWK� WKH�VSHFLILFDWLRQV�RI� HDFK�SDUW\� LQYROYHG�LQ� WKH� WUDGH�� ,GHDOO\�� WKH� WKUHH� SOD\HUV�� WKH� FXVWRPHU�� WKH� VHUYLFH� SURYLGHU�� DQG� WKH�QHWZRUN� SURYLGHU�� WKDW� DUH� LQYROYHG� LQ� WKH� 8076� EXVLQHVV� PRGHO� VKRXOG� EH�UHSUHVHQWHG�E\�WKUHH�DJHQWV�RU�WKUHH�JURXSV�RI�DJHQWV��7KH�8VHU�$JHQW��8$���DFWLQJ�RQ�EHKDOI� RI� WKH� FXVWRPHU�� JHQHUDWHV� GHPDQG� IRU� WKH� V\VWHP��7KH� VHUYLFH� SURYLGHU�UHSUHVHQWHG�E\�D�JURXS�RI�DJHQWV�FRQVLVWV�RI�WKH�6HUYLFH�3URYLGHU�$JHQW��63$���WKH�6HUYLFH� 3URYLGHU� 1HJRWLDWLRQ� $JHQW� �631$��� DQG� WKH� 6HUYLFH� 3URYLGHU� 5HVRXUFH�$JHQW��635$���7KH�QHWZRUN�SURYLGHU�LV�UHSUHVHQWHG�E\�WKH�1HWZRUN�3URYLGHU�$JHQW��13$���WKH�1HWZRUN�3URYLGHU�1HJRWLDWLRQ�$JHQW��131$���DQG�WKH�1HWZRUN�3URYLGHU�5HVRXUFH�$JHQW� �135$��� ,Q�HDFK�JURXS��HDFK�DJHQW� WDNHV�FDUH�RI�GLIIHUHQW�DVSHFWV�DQG�SHUIRUPV�GLIIHUHQW�WDVNV��EXW�DFWV�WRZDUG�WKH�VKDUHG�JRDO��,Q�WKLV�SURMHFW��WKH�FRQFHSW�RI�XVHU�4R6�LV�GLVFXVVHG�WRJHWKHU�ZLWK�WKH�IUDPHZRUN�RI�WKH�4R6�FRQWURO�WKDW�FDQ�EH�XVHG�WR�PRQLWRU�DQG�FRQWURO�UDGLR�UHVRXUFH�DOORFDWLRQ�LQ��*��7KH�FRQFHSWV�RI�6HUYLFH�/HYHO�$JUHHPHQW�DQG�UHSXWDWLRQ�PRGHO�ZHUH�GLVFXVVHG��7KH� UHVXOWV� RI� WKH� VLPXODWLRQ� GHPRQVWUDWH� KRZ� D�PXOWL�DJHQW� V\VWHP� FRXOG� EHQHILW�WKH� UHVRXUFH�PDQDJHPHQW� LQ� WKH� �*� V\VWHPV��%\� LQWURGXFLQJ� WKH� XSGDWHG�1HWZRUN�3URYLGHU�5HVRXUFH�$JHQW��135$��� �FXVWRPHU�H[SHULHQFHV� ORZHU�EORFNLQJ�UDWH��7KH�FRQFHSWV� RI� 6/$� DQG� UHSXWDWLRQ� PRGHO� ZHUH� SXW� LQ� WR� SUDFWLFH�� DQG� SURYLGHG� DQ�HIIHFWLYH�PHDQV�IRU�4R6�PDQDJHPHQW�HVSHFLDOO\�IRU�WKH�VHUYLFH�SURYLGHU��0RUHRYHU�� WKH� 135$� GHPRQVWUDWHV� WKH� DELOLW\� WR� GLIIHUHQWLDWH� FXVWRPHUV� ZLWK�GLIIHUHQW�VHUYLFH�FODVVHV��JLYLQJ�WKHP�GLIIHUHQW�SULRULWLHV�DW�WLPHV�ZKHQ�UHVRXUFHV�DUH�VFDUFH�� 7KLV� SURMHFW� WKHUHIRUH� GHYHORSHG�� RQ� WRS� RI� WKH� H[LVWLQJ� 6+8))/(�DUFKLWHFWXUH�� D� QHZ� VHW� RI� DJHQWV� WKDW� PDNH� XVH� RI� YDULRXV� FRQFHSWV� IRFXVHG� RQ�SURYLGLQJ� HQG�XVHUV�ZLWK� WKH� EHVW� SRVVLEOH�4R6��$W� WKH� VDPH� WLPH�� WKH� DJHQWV� VWLOO�PDLQWDLQ� WKHLU� JRDO� RI� SURYLGLQJ� D� IOH[LEOH� DQG� G\QDPLF� UHVRXUFH�PDQDJHPHQW� IRU�WKH� XSFRPLQJ� �*� V\VWHPV�� 7KLV� SURMHFW� SURYLGHV� WKH� IRXQGDWLRQV� IRU� WKH� 6/$�FRQFHSW� DQG� DJHQW� UHSXWDWLRQ� V\VWHP� WKDW� KDYH� QRW� EHHQ� LPSOHPHQWHG� EHIRUH� LQ�6+8))/(�� 7KH� 6/$� PRQLWRULQJ� DQG� HYDOXDWLRQ�� ZKLFK� LV� FXUUHQWO\� LPSOHPHQWHG�RQO\� LQ� WKH� QHWZRUN� SURYLGHU�� FDQ� DOVR� EH� LPSOHPHQWHG�ZLWK� VRPH�PLQRU� FKDQJHV�LQWR�WKH�VHUYLFH�SURYLGHU�DJHQW�DQG�WKH�XVHU�DJHQW��LQ�RUGHU�WR�SURYLGH�FRPSOHWH�4R6�FRQWURO� WKURXJKRXW� WKH� HQWLUH� V\VWHP�� � 7KLV� SURMHFW� DOVR� SURYLGHV� D� VHTXHQFH� RI�VLPXODWLRQ�UHVXOWV�VWDUWLQJ�IURP�WKH�LQLWLDO�VWDJH�RI�WKH�LQYHVWLJDWLRQ�RQ�WKH�LPSDFW�RI�FKDQJLQJ� WKH� UHDFWLYH� OD\HU�SROLF\� WR�RYHUFRPH� WKH�V\VWHP�FRQJHVWLRQ� HQYLURQPHQW�DQG� KDQGOLQJ� KDQGRII� EORFNLQJ� FDOO�� 5HVXOWV� IURP� WKH� VWXG\� RI� LPSOHPHQWLQJ� WKH�&%5� DV� SDUW� RI� WKH� DJHQW� V\VWHP� WR� SURSRVH� WKH� EHVW� VROXWLRQ� IRU� HDFK� FRQJHVWLRQ�SDWWHUQ�ZHUH�SUHVHQWHG���5HVXOWV�ZHUH�JLYHQ�IRU��x 7KH�UHVXOWV�IURP�WKH�FDVH�JHQHUDWLRQ�SURFHVV��ZKLFK�VKRZHG�WKH�EHQHILW�RI�XVLQJ�WKH�SURSRVHG�PHWKRG�LQ�UHFRYHULQJ�GLIIHUHQW�FRQJHVWLRQ�SDWWHUQV��7KH�UHVXOW� IURP� WKH� VDPH� VFHQDULR� XVHG� WR� SRSXODWH� WKH� FDVH� OLEUDU\� ZDV� DOVR�JLYHQ�WR�HQVXUH�WKDW�WKH�V\VWHP�FDQ�LPPHGLDWHO\�SURSRVH�WKH�ULJKW�SROLF\�WR�WKH�FRQJHVWLRQ�SDWWHUQ��x 7KH� UHVXOWV� IURP� VLPXODWLRQ�XQGHU� VLPLODU� KRWVSRW�SDWWHUQV��ZKLFK� VKRZHG�WKH�IOH[LELOLW\�DQG�OHDUQLQJ�DELOLW\�RI�WKH�V\VWHP��
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x 7KH�UHVXOWV�IURP�VLPXODWLRQ�XQGHU�KDQGRII�SUREOHPV��ZKLFK�VKRZHG�WKDW�WKH�V\VWHP�ZDV�DEOH�WR�OHDUQ�IURP�H[SHULHQFH�DQG�DGDSW�WKH�NQRZOHGJH�WR�JLYH�WKH�ULJKW�SROLF\�WR�UHFRYHU�WKH�V\VWHP��WR�WKH�RUGLQDU\�VLWXDWLRQ��)LQDOO\�� WKLV�ZRUN�KDV� VKRZQ� WKDW� WKHUH� LV�YDOXH� LQ�XVLQJ�&DVH�%DVHG�5HDVRQLQJ� WR�PDQDJH� WKH� UHDFWLYH� OD\HU� SROLFLHV� LQ� DQ� DJHQW�EDVHG� 550� V\VWHP�� %HFDXVH� WKH�WDUJHW� RI� WKH� PDQDJHPHQW� V\VWHP� FDQ� EH� H[SUHVVHG� LQ� DQ\� IRUP� WKH� V\VWHP� LV�H[WUHPHO\� IOH[LEOH�� 7KH� UHVXOWV� KHUH� KDYH� EHHQ� DSSOLHG� WR� ERWK� FDOO� EORFNLQJ� DQG�KDQGRII�EORFNLQJ��,,,;��)XUWKHU�:RUN�x *HQHUDOL]H�RXU�UHVXOWV�WR�PDNH�VROXWLRQV�IRU�550�SUREOHPV�LQ�D�EH\RQG��*�IUDPHZRUN��ZKHUH�VHYHUDO�5$7V�DUH�MRLQWO\�PDQDJHG��x (YDOXDWH�WKH�SHUIRUPDQFH�RI�&%5�LQ�PRUH�FRPSOH[�VFHQDULRV�VXFK�DV�IDVWHU�PRYLQJ�PRELOHV�ZKHUH�KDQGRYHU�FDOO�GURSSLQJ�PD\�EH�PRUH�RI�DQ�LVVXH��x ([SDQGLQJ� WKLV�SURMHFW�E\� LQFOXGLQJ� WKH�DJHQWV� LQ� WKH�QHJRWLDWLRQ�SODQH� WR�LQYHVWLJDWH�KRZ�LQWHUDFWLRQ�EHWZHHQ�DJHQWV�DIIHFWV�WKH�XQGHUO\LQJ�FRQFHSW��x ,PSOHPHQW� WKH� 6/$� PRQLWRULQJ� DQG� HYDOXDWLRQ� LQWR� WKH� VHUYLFH� SURYLGHU�DJHQW� DQG� WKH� XVHU� DJHQW�� LQ� RUGHU� WR� SURYLGH� FRPSOHWH� 4R6� FRQWURO�WKURXJKRXW�WKH�HQWLUH�V\VWHP�� �
5HIHUHQFHV�

$KPDG� $OVRODLP�� �'<1$0,&$//<�5(&21),*85$%/(� $5&+,7(&785(� )25� 7+,5'�*(1(5$7,21� 02%,/(� 6<67(06� ��� $� 'LVVHUWDWLRQ�3UHVHQWHG�WR�7KH�)DFXOW\�RI�WKH�)ULW]� -�� DQG�'RORUHV�+��5XVV� &ROOHJH� RI� (QJLQHHULQJ� DQG�7HFKQRORJ\�2KLR�8QLYHUVLW\�� ,Q� 3DUWLDO� )XOILOOPHQW� RI� WKH�5HTXLUHPHQWV�IRU�WKH�'HJUHH�'RFWRU�RI�3KLORVRSK\��$XJXVW�������

> $KPDG�$OVRODLP������@

/�*�� &XWKEHUW�� '�� 5\DQ�� /�� 7RNDUFKXN�� -�� %LJDP� DQG� (��%RGDQHVH���8VLQJ�LQWHOOLJHQW�DJHQWV� WR�PDQDJH�UHVRXUFH�LQ��*�1HWZRUNV���-RXUQDO�RI�,%7(��������YRO����SDUW����
> &XWKEHUW�DQG�HWDO�����@�

$�� $DPRGW� DQG� (�� 3OD]D�� �&DVH�%DVHG� 5HDVRQLQJ��)RXQGDWLRQDO� ,VVXHV�� 0HWKRGRORJLFDO� 9DULDWLRQV�� DQG�6\VWHP�$SSURDFKHV���$,�&RPPXQLFDWLRQV�� ,26�3UHVV�� WKH�(XURSHDQ�-RXUQDO�RI�$UWLILFLDO�,QWHOOLJHQFH��9RO�������������SS���������

> $DPRGW�DQG�HWDO������@�

0�>)3/076�5(9$/@�� �� *XLGHOLQHV� IRU� (YDOXDWLRQ� RI�5DGLR� 7UDQVPLVVLRQ� 7HFKQRORJLHV� IRU� ,07������)3/076��
> )3/076�5(9$/������@

+��+ROPD��DQG��$��7RVNDOD����:&'0$��IRU��8076���5DGLR�$FFHVV��)RU��7KLUG��*HQHUDWLRQ��0RELOH��&RPPXQLFDWLRQV����-RKH�:LOH\�	�6RQV��/7'��������
> +ROPD�DQG�HWDO�����@

KWWS���ZZZ�JVPZRUOG�FRP�QHZV�SUHVVHB�����SUHVVB���VKWPO��*60� � WR� �+LW�2QH�%LOOLRQ�6XEVFULEHUV� � E\�<HDU�(QG���������/RQGRQ��8.����WK�-DQXDU\������
KWWS���ZZZ�JVPZRUOG�FRP@
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0�� -XQWWL� DQG� 0�� /DWYD�DKR�� �� 0XOWLXVHU� UHFHLYHUV� IRU�&'0$� 6\VWHPV� � LQ� 5D\OHLJK� IDGLQJ� FKDQQHOV� ��� ,(((��7UDQV���9HKLF��7HFK�������
> -XQWL�DQG�HWDO�����@��

-��/DLKR�6WHIIHQV��0��-DVEHUJ��.��6LSLOD���$���:DFNHU��DQG��$�� .DQJDV�� �� &RPSDULVRQ� RI� WKUHH� GLYHUVLW\� KDQGRYHU�DOJRULWKPV� E\� XVLQJ� PHDVXUHG� SURSDJDWLRQ� GDWD� ��� � 0D\������

> /DLKR�DQG�HWDO�����@

-��/HH�DQG�5��$UQRWW����6\VWHP�SHUIRUPDQFH�RI�PXOWL�VHFWRU�VPDUW� DQWHQQD� EDVH� VWDWLRQV� IRU� :&'0$��� �*� 0RELOH�&RPPXQLFDWLRQ�7HFKQRORJLHV��������6HFRQG� ,QWHUQDWLRQDO�&RQIHUHQFH�RQ� ������
> /HH�DQG�HWDO�����@

0RQLUD� $�� $EX� (O�$WD�� (YROXWLRQ� RI� 0RELOH� &HOOXODU�&RPPXQLFDWLRQ� 6\VWHPV� 7KH� -RXUQH\� WR� 8076�� ��WK�1DWLRQDO�5DGLR�6FLHQFH�&RQIHUHQFH��������
> 0RQLUD������@

7��2MDQSHUD�DQG�5��3UDVDG�� ��:LGHEDQG�&'0$�IRU�7KLUG�*HQHUDWLRQ� 0RELOH� &RPPXQLFDWLRQV� ��� $UWHFK� +RXVH��������
> 2MDQSHUD�DQG�HWDO�����@

$�3��2RGDQ��.�(��:DUG�DQG�$�:��0XOOHH����48$/,7<�RI�6(59,&(� LQ� 7(/(&20081,&$7,216� ��� ,((�7(/(&20081,&$7,216�6(5,(6�����SS�������
> 2RGDQ�DQG�HWDO�����@

*�� 6DXVV\�� �� .H\� EXVLQHVV� FKDOOHQJHV� LQ� WKH� �*� QHWZRUN�HYROXWLRQ����,QWHUQDWLRQDO�)RUXP�RQ��WK�*HQHUDWLRQ�0RELOH��&RPPXQLFDWLRQV� 0D\�������
> 6DXVV\������@

$�� 6FUDVH�� �� $Q� LQWURGXFWLRQ� WR� �UG� JHQHUDWLRQ� PRELOH�V\VWHPV� ���7XWRULDO�� WKH� WKLUG� LQWHUQDWLRQDO� FRQIHUHQFH� RQ�0RELOH� &RPPXQLFDWLRQ� 7HFKQRORJLHV�� �*����� /RQGRQ��8.��0DUFK�������
> 6FUDVH������@

.��6��6LSLOD��0��-DVEHUJ��-��/DLKR�6WHIIHQV�DQG�$��:DFNHU��� 6RIW� +QDGRYHU� *DLQV� LQ� $� )DVW� 3RZHU� &RQWUROOHG�:&'0$�8SOLQN����������
> 6LSOD�DQG�HWDO������@

6RDPVLUL� &KDQWDUDVNXO�� �� $Q� ,QWHOOLJHQW�$JHQW� $SSURDFK�IRU� 0DQDJLQJ� &RQJHVWLRQ� LQ� :�&'0$� 1HWZRUNV� ���6XEPLWWHG� IRU� WKH� GHJUHH� RI� 'RFWRU� RI� 3KLORVRSK\��'HSDUWPHQW� RI� (OHFWURQLF� (QJLQHHULQJ� 4XHHQ� 0DU\��8QLYHUVLW\�RI�/RQGRQ��$XJXVW������

>6RDPVLUL�����@

2�� 7HUR� � DQG� � 3�� � 5DPMHH�� ��:&'0$� �� 7RZDUGV� � � ,3��0RELOLW\��DQG�0RELOH�,QWHUQHW�����$UWHFK�+RXVH��������> 7HUR�DQG�HWDO�����@

'�� :LVHO\�� �� $Q� ,3� VROXWLRQ� IRU� V\VWHP� EH\RQG� �*� ���,QWHUQDWLRQDO� )RUXP� RQ� �WK� *HQHUDWLRQ� 0RELOH�&RPPXQLFDWLRQV� 0D\�������
> :LVHO\������@

<XH� &KHQ�� �� 6RIW� +DQGRYHU� ,VVXHV� LQ� 5DGLR� 5HVRXUFH�0DQDJHPHQW� IRU� �*�:&'0$�1HWZRUNV� ��� 6XEPLWWHG� IRU�WKH� GHJUHH� RI� 'RFWRU� RI� 3KLORVRSK\�� 'HSDUWPHQW� RI�(OHFWURQLF�(QJLQHHULQJ�4XHHQ�0DU\��8QLYHUVLW\�RI�/RQGRQ��6HSWHPEHU������

> <XH�&KHQ�����@



7KH�8QLYHUVLW\�5HVHDUFKHU�-RXUQDO��,VVXH�1R�����������������-XO\�'HFHPEHU������� 7KH�8QLYHUVLW\�RI�,EE��<HPHQ��������

7+(�75,%2&+(0,&$/�5($&7,216�2)�/2:�02/(&8/$5�$/&2+2/6�
81'(5�%281'$5<�/8%5,&$7,21��

0XILG�2EDGL��
8QLYHUVW\�RI�+RGHLGD��)DFXOW\�RI�(GXFDWLRQ��

�'HSDUWPHQW�RI�&KHPLVWU\��<HPHQ��

0RKDPHG�$O�1R]LOL�
&KHPLVWU\�'HSDUWPHQW��)DFXOW\�RI��6FLHQFH��

�,EE�8QLYHUVLW\��<HPHQ��

$EVWUDFW��
7ULERFKHPLVWU\� RI� DOFRKROV� LV� YHU\� FRPSOH[� DQG� LPSRUWDQW� IURP� WKH�SUDFWLFDO�SRLQW�RI�YLHZ��7KLV�SDSHU�UHODWHV�WR�WKH�UHVHDUFK�DLPLQJ�DW�EHWWHU�XQGHUVWDQGLQJ� RI� DOLSKDWLF� DOFRKRO� 7ULERFKHPLVWU\�� 8VLQJ� PRVWO\� VWHHO�EDOO�RQ�DOXPLQXP� GLVF� IULFWLRQ� V\VWHP�� H[SHULPHQWV� ZHUH� FDUULHG� RXW� WR�JHQHUDWH� WULERFKHPLFDO� UHDFWLRQV� RQ� WKH� DOXPLQXP� GLVF�� )7,5� VXUIDFH�DQDO\VHV�ZDV� XVH� DQDO\]H� WKH� IRUPHG� GHSRVLWV�� ,W� VKRZ� DQHZ� DEVRUSWLRQ�EDQGV�PRVWO\�LQ� WKH�UHJLRQ�RI�����������FP����7KH\�DUH�DVVLJQHG�WR� WKH�VSHFLILF� VWUXFWXUH� RI� RUJDQRPHWDOLF� FRPSRXQGV� ZKLFK� ±LQ� PDQ\� FDVHV��LQFOXGH� GRXEOH� ERQGLQJ� LQ� WKH� UHJLRQ� RI� ���������� FP���� ,W� ZDV� DOVR�IRXQG� WKDW� WKH� GLVVRFLDWLRQ� FRQVWDQW� �S.D�� YDOXHV� RI� &��&�� DOFRKROV�FRQWURO� WKH�VWHHO�EDOO�ZHDU� IRU�ERWK�VWHHO�RQ�VWHHO�DQG�VWHHO�RQ�DOXPLQXP�V\VWHPV���

,1752'8&7,21�
$OLSKDWLF� DOFRKROV�� VLPLODU\� DV� DOFDQRLF� DFLGV�� KDYH� ORQJ� EHHQ� UHFRJQL]HG� WR� EH�HIIHFWLYH� DQWLIULFWLRQ� DQG� DQWLZHDU� OXEULFDQW� DGGLWLYHV�� )DWW\� DOFRKROV�� DOFDQRGLROV�DQG� SHQWDHU\WKULWRO� SDUWLDO� HVWHUV� DUH� JRRG� H[DPSOHV� RI� ERXQGDU\� OXEULFDQWV� IRU�DOXPLQXP�� 7ULERFKHPLFDO� UHDFWLRQV� RI� WKHVH� DGGLWLYHV� ZLWK� DOXPLQXP� DUH� YHU\�LQWHUHVWLQJ�� SDUWLFXODU\� IURP� WKH� YLHZ� ±� SRLQW� RI� RUJDQRPHWDOLF� SURGXFWV� UHVXOWLQJ�IURP�DOFRKROV� >�����@��+LURQDND� DQG�6DNXUDL� IRXQG� WKDW� WKH� FDSU\OLF� SDUWLDO� HVWHU� RI�SHQWDHU\OWKULWRO� UHDFWV� ZLWK� VXUIDFH� DOXPLQXP� DWRPV� WR� IRUP� DQ� DPRUSKRXV�VXEVWDQFH�VXFK�DV�DQ�FRPSOH[�RU�VDOW��GXULQJ�OXEULFDWLRQ��7KLV�UHDFWLRQ�SURGXFW�LV�DQ�HIIHFWLYH� DQWLZHDU� DJHQW� IRU� DOXPLQXP�� &KDPEDW� HW� DO�� >�@ GHVFULEHG� WKH� SURGXFWV�UHVXOWLQJ� IURP� WULERFKHPLFDO� UHDFWLRQV� EHWZHHQ� DOXPLQXP� DQG� WKH� OXEULFDQW�
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FRQWDLQLQJ�IDWW\�DFLGV�DQG�DOFRKROV�DV�DGGLWLYHV��,W�ZDV�VXJJHVWHG�WKDW�GXULQJ�SODVWLF�GHIRUPDWLRQ� IDWW\� DFLGV� UHDFW� GLUHFWO\� ZLWK� DOXPLQXP� \LHOGLQJ� SRO\PHULF� VRDSV��)DWW\�DOFRKROV�FDQ�OHDG�WR�VLPLODU�UHDFWLRQ�EXW�RQ�D�VPDOOHU�VFDOH��,Q�WKLV�FDVH��D�SDUW�RI�WKH�DOFRKRO�ZDV�DVVXPHG�WR�EH�FKDQJHG�LQWR�DFLG�ZKLFK�FDQ�UHDFW�WR�JLYH�DQ�HVWHU�DQG�D�EOHQG�RI�K\EULG�VRDSV�RI�JHQHUDO�IRUPXOD���

:KHUH�[ ������RU���DQG�[���\���]� ����7KH�DERYH�UHYLHZHG�OLWHUDWXUH�FOHDUO\�GHPRQVWUDWHG�WKDW�K\GUR[\O�JURXSV�SUHVHQW�LQ�D ZLGH� YDULHW\� RI� FRPSRXQGV� GR� UHDFW�ZLWK� DOXPLQXP� XQGHU� ERXQGDU\� OXEULFDWLRQ�FRQGLWLRQV�� 7R� H[SODLQ� WKH� FKHPLFDO� EHKDYLRXU� RI� IDWW\� DOFRKROV� DQG� RWKHU�FRPSRXQGV� FRQWDLQLQJ� K\GUR[\O� JURXSV� LQ� VOLGLQJ� FRQWDFW� RI� DOXPLQXP�VWHHO�VXUIDFHV��� .DMGDV� >�@ SURSRVHG� WKDW� WKH� QHJDWLYH�LRQ�UDGLFDO� DFWLRQ� PHFKDQLVP��1,5$0��� 7KH� OXEULFDWLRQ� PRGHO� LV� EDVHG� XSRQ� WKH� LRQL]DWLRQ� PHFKDQLVP� RI�DOFRKROV� FDXVHG� E\� WKH� DFWLRQ� RI� ORZ� HQHUJ\� HOHFWURQV� ����H9�� HPLVVLRQ� SURFHVV�IURP�DOXPLQXP�VXUIDFH���
2EDGL� HW� DO�� >�@ LQYHVWLJDWHG� WKH� LQIOXHQFH� RI� WHPSHUDWXUH� RQ�ZHDU�RI� WKH� VWHHO� EDOO�VOLGLQJ�RQ�VWHHO�GLVN��OXEULFDWHG�ZLWK�LQGLYLGXDO�DOFRKROV���GHFDQRO�&��� ��GRGHFDQRO�&��� DQG� HTXLPRODU� PL[WXUHV� RI� WKHVH� DOFRKROV� ZHUH� IRXQG�� )7,5� VXUIDFH� DQDO\VLV�DIWHU�IULFWLRQ�SURFHVV�SUHVHQWV����GHFDQRO�QHZ�DEVRUSWLRQ�EDQGV�PRVWO\�LQ�WKH�UHJLRQ�RI������±������FP���ZKLFK�XVXDOO\� LV� FRPELQHG�ZLWK� WKH� DEVRUSWLRQ�EDQGV� DURXQG������±������FP���ZHUH�IRXQG�LQ�GHSRVLWV�IRUPHG�RQ�WKH�VWHHO�VXEVWUDWHV��7KH\�KDYH�EHHQ�DVVLJQHG�WR�RUJDQRPHWDOOLF�FRPSRXQGV�LQFOXGLQJ�GRXEOH�ERQGLQJ��
� 5HVHDUFK� GHVFULEHG� LQ� WKH� SUHVHQW� ZRUN� UHODWHV� WR� 7ULERFKHPLVWU\� RI�DOLSKDWLF� DOFRKROV� &��&� DQG� ZHDU� EHKDYLRXU� RI� &��&� DOFRKROV� DQG� DLPV� DW�SURYLGLQJ�PRUH�LQIRUPDWLRQ�RQ�DQG�EHWWHU�XQGHUVWDQGLQJ�RI�VWHHO�RQ�DOXPLQXP�ZHDU�SURFHVV�OXEULFDWHG�ZLWK�WKHVH�FRPSRXQGV��7KXV��WKH�SULPDU\�REMHFWLYH�RI�WKLV�SDSHU�LV� WZRIROG� �L�� WR�GHWHUPLQH� WKH� LQIOXHQFH�RI� WKHVH�DOFRKROV�RQ�VWHHO�PDWLQJ�HOHPHQW�ZHDU�� DQG� �LL�� WR� HOXFLGDWH� WULERFKHPLFDO� UHDFWLRQ�RI�&��&� DOFRKROV�SURFHHGLQJ� RQ�WKH�DOXPLQXP�PDWLQJ�HOHPHQWV�XQGHU�VLPLODU�WHVW�FRQGLWLRQV���
(;3(50(17$/�7(&+1,48(��$SSDUDWXV�DQG�OXEULFDQWV�$OO� WKH� WULERORJLFDO� WHVWV� ZHUH� SHUIRUPHG� ZLWK� D� SLQ�RQ�GLVF� WULERPHWHU�� 7KH�DSSDUDWXVH�XVHG�ZDV�7HVWHU�7���0�PDGH�LQ�5DGRP��3RODQG��6WHHO�EDOO�RQ�DOXPLQXP�GLVF�PDWLQJ�HOHPHQWV�XVHG�WR�FDUU\�RXW�WHVWV�XQGHU�ERXQGDU\�OXEULFDWLRQ�FRQGLWLRQV��%DOOV�ZHUH�PDGH�IURP�EHDULQJ�VWHHO�/+����$,6,���������'LVFV�ZHUH�PDFKLQHG�IURP�DOXPLQXP�3$���7KH�VSHFLPHQV�ZHUH�FODPSHG� LQ�SODFH�ZLWK�VWDLQOHVV� VWHHO�KROGHUV��7KH�ORZHU�KROGHU�FRQWDLQHG�WKH�OXEULFDQW�IXOO\�IORRGLQJ�WKH�FRQWDFW�UHJLRQ��$�GHDG�±ZHLJKW�ORDGLQJ�V\VWHP�DSSOLHG�WKH�QRUPDO�IRUFH��3XUH�DOFRKROV�&��&��ZHUH�VHOHFWHG�DV�OXEULFDQWV�IRU�WKLV�UHVHDUFK��7DEOH����OLVWV�VRPH�SURSHUWLHV�RI�WKH�WHVWHG�DOFRKROV��



7KH�WULERFKHPLFDO�UHDFWLRQV�RI�ORZ�PROHFXODU�DOFRKROV�XQGHU�ERXQGDU\�OXEULFDWLRQ�����������������������������

7DEOH ���6HOHFWHG�SURSHUWLHV�RI�WKH�WHVWHG�DOFRKROV��
$OFRKRO�QDPH� %RLOLQJ�SRLQW�� 6ROXELOLW\�LQ�ZDWHU�J�����J�+�2� 'LVVRFLDWLRQ�FRQVWDQW��S.D0HWKDQRO� ����� �� �����

(WKDQRO� ����� �� �����
��SURSDQRO� ����� �� ������
,VRSURSDQRO� ��� �� ������
W�EXWDQRO� ��� �� ������
��EXWDQRO� ������ �� �
,VREXWDQRO� ���� �� �
��SHQWDQRO� ������ ���� �
��KH[DQRO� ������ ���� �
��KHSWDQRO� ������ ����� �
��RNWDQRO� ������ ������ �

7HVW�FRQGLWLRQV�DQG�WKH�SURFHGXUH��/XEULFDQWV� FRPSULVLQJ� SXUH� DOFRKROV� ZHUH� WHVWHG� XQGHU� WKH� VDPH� RSHUDWLQJ�FRQGLWLRQV��7DEOH���VXPPDUL]HV� WHVW�FRQGLWLRQV��7KH� WHVW�FRQGLWLRQV�ZHUH�GHVLJQHG�WR� UHVXOW� LQ� ERXQGDU\� OXEULFDWLRQ� DW� VOLGLQJ� LQWHUIDFH�� 3ULRU� WR� XVH� WKH� VWHHO� DQG�DOXPLQXP� VSHFLPHQV� ZHUH� XOWUDVRQLFDOO\� FOHDQHG� LQ� DFHWRQH� IRU� ��� PLQXWHV��0LQLPXP� WKUHH� WHVWV� ZHUH� SHUIRUPHG� IRU� HDFK� DOFRKRO� WHVWHG�� 7KH� VHDOV� ZHUH�FOHDQHG�EHIRUH� WHVWLQJ� WKH�QH[W�DOFRKRO��7KH�EDOO�ZHDU�VFDU�GLDPHWHU�ZDV�PHDVXUHG�DIWHU�XQORDGLQJ�WKH�VSHFLPHQV��XVLQJ�D�RSWLFDO�PLFURVFRSH��
7DEOH����([SHULPHQWDO�VHW�XS�DQG�FRQGLWLRQV�

0DWHULDO�V\VWHP� 6WHHO�RQ�DOXPLQXP�

*HRPHWU\� %DOO�RQ�)ODW�

6SHFLPHQV��
%DOO�
�

�����PP�GLDPHWHU�
���+5&�EHDULQJ�VWHHO�
5D� ����������

'LVF�

�

�����PP�GLDPHWHU�DOXPLQXP�3$��
��PP�WKLFNQHVV�
5D� ����·����� P�

$SSOLHG�ORDG� ����1�

:HDU�WUDFN�UDGLXV� ��PP�

6OLGLQJ�YHORFLW\�� ������P�V�

6OLGLQJ�GLVWDQFH� ����P�

7HPSHUDWXUH� ����&�
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6XUIDFH�DQDO\VLV�,QIUDUHG� VSHFWUD� RI� DOXPLQXP� GLVF� ZHDU� WUDFNV� ZHUH� REWDLQHG� XVLQJ� DQ� LQIUDUHG�PLFURVFRSH�FRXSOHG�WR�)7,5�VSHFWURPHWHU��7KH�XVHG�LQVWUXPHQW�ZDV�3HUNLQ�(OPHU�L�6HULHV�0LFURVSHFWURSKRWRPHWHU��5HIOHFWLRQ�)7,5�VSHFWUD�ZHUH�UHFRUGHG�E\�VFDQQLQJ�LQ�VHOHFWHG�UHJLRQV��7KH�VSHFWURPHWHU�ZDV�RSHUDWHG�LQ�PLG�LQIUDUHG�IUHTXHQF\�UDQJH�����������FP��� DW�WKH�UHVROXWLRQ�RI���FP���DQG�VLJQDO�DYHUDJHG�RYHU�����VFDQV�IRU�EDFNJURXQG� DQG� GLVF�� 3HUNLQ�(OPHU� VRIWZDUH� ,0$*(� DSSOLFDWLRQ� DOORZHG� WR�JHQHUDWH�VSHFWUD�DW�DQ\�SRLQW�RI�VFDQQHG�VXUIDFH��$OO�REWDLQHG�VSHFWUD�ZHUH�FRUUHFWHG�E\� ]DSSLQJ� RI� VSXULRXV� EDQGV�� RULJLQDWHG� IURP� FDUERQ� GLR[LGH� DQG� ZDWHU� YDSRXU��VPRRWKLQJ�RI�HDFK�VSHFWUXP�E\�6DYLWVN\�*ROD\�PHWKRG�DQG�PXOWLSRLQW�QRUPDOL]LQJ�RI�EDVH�OLQH�XVLQJ�3HUNLQ�(OPHU�VRIWZDUH�*5$06���������
5(68/76�$1'�',&866,21��:HDU� UHVXOWV� REWDLQHG� LQ� WKH� SUHVHQW� ZRUN� IRU� WKH� VWHHO�RQ�DOXPLQXP� PDWHULDO�V\VWHP�DUH�FROOHFWHG�LQ�WDEOH����DQG�GHSLFWHG�LQ�ILJXUH���7KH�IRXQG�UHODWLRQVKLS�RI�WKH�VWHHO�EDOO�:6'�YHUVXV�DOFRKRO�FKDLQ�OHQJWK�SUHVHQWV�D�FXUYH� FRPSRVHG� RI� WZR� VSHFLILF� HOHPHQWV�� 7KH� ILUVW� RQH� UHSUHVHQWLQJ� SRLQWV� IRU�PHWKDQRO��HWKDQRO��DQG���SURSDQRO�LV�D�VWUDLJKW�OLQH��7KH�VHFRQG�HOHPHQW�RI�WKH�FXUYH�LV� H[SRQHQWLDO�� =HUR� ZHDU� IRU� WKH� ��KH[DQRO� LV� DOUHDG\� YHU\� VPDOO�� UHDFKLQJ� RQO\�DERXW������PP��,QWHUHVWLQJO\��WKH�SRLQWV�FRUUHVSRQGLQJ�WR�WKH�:6'V�RI�LVRSURSDQRO��LVRSURSDQRO�VKRZV�ORZHU�ZHDU��RU���EXWDQRO��IRU�ZKLFK�WKH�:6'�LV�ORFDWHG�EHORZ�WKH�LVREXWDQRO
V�:6'����

)LJXUH� ��� LQIOXHQFH� RI� DOLSKDWLF� DOFRKRO� FKDLQ� OHQJWK� RQ� VWHHO� EDOO�ZHDU� VOLGLQJ� RQ�DOXPLQXP�GLVF��
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7KH�WULERFKHPLFDO�UHDFWLRQV�RI�ORZ�PROHFXODU�DOFRKROV�XQGHU�ERXQGDU\�OXEULFDWLRQ�����������������������������

7DEOH����%DOO�ZHDU�VFDU�GLDPHWHUV��:6'��OXEULFDWHG�ZLWK�SXUH�DOLSKDWLF�DOFRKROV�
&��&�$OFRKRO�QDPH�� &DUERQ�QXPEHU�RI�WKH�DOFRKRO�PROHFXOH� :HDU�VFDU�GLDPHWHU�>PP@������ 6WDQGDUG�GHYLDWLRQ�

0HWKDQRO�� �� ������ �����
(WKDQRO�� �� ������ �����
��3URSDQRO� �� ����� �����
LVRSURSDQRO�� �� ����� �����
%XWDQRO�� �� ����� �����
LVREXWDQRO�� �� ����� �����
��3HQWDQR��� �� ����� �����
��+H[DQRO�� �� ����� �����
��+HSWDQRO�� �� �� ��
��2FWDQRO�� �� �� ��

7ULERFKHPLFDO�UHDFWLRQ�RI�DOFRKROV�ZLWK�DOXPLQXP��7R� LQYHVWLJDWH� WKH� DOXPLQXP� VXUIDFHV� IURP� WKH� WULERORJLFDO� H[SHULPHQWV�� )7,5�PLFURDQDO\VLV� �0$�� ZDV� DSSOLHG�� &KHPLFDO� LQIRUPDWLRQ� FDQ� EH� REWDLQHG� RQ�PROHFXODU� OHYHO�� LQFOXGLQJ� TXDOLWDWLYH� PROHFXODU� VWUXFWXUH�� )7,50$� LV� QRQ�GHVWUXFWLYH� DQG� UDSLG�� DQG� QR� VSHFLDO� VDPSOH� SUHSDUDWLRQ� LV� UHTXLUHG� IRU� WKDW�WHFKQLTXH�� 7DUJHW� VSRW� VL]H� LQ� )7,50$� DUH� RI� WKH� RUGHU� RI� ��� PLFURPHWHU� LQ�GLDPHWHU�ZHOO�ZLWKLQ�JHRPHWU\�RI�WKH�ZHDU� WUDFNV��7KH�DPRXQW�RI�PDVV�WKDW�FDQ�EH�GHWHFWHG� ZLWKLQ� WKHVH� VPDOO� WDUJHW� DUHDV� LV� RI� WKH� RUGHU� RI� VXE�QDQRJUDP� OHYHOV��&RPSDULVRQ� RI� WKH� VWDQGHUG� DOFRKRO� DEVRUSWLRQ� EDQGV� >���@ DQG� WKRVH� IRXQG� LQ�VSHFWUD�WDNHQ�IURP�DOXPLQXP�ZHDU�WUDFNV�OXEULFDWHG�E\�PHWKDQRO�DQG�HWKDQRO�GLIIHU�GUDPDWLFDOO\��IRU�H[DPSOH��D�YHU\�VWURQJ�DEVRUSWLRQ�EDQG�DW������FP��� LQ�PHWKDQRO�OXEULFDWHG� � �ZHDU� WUDFN�ZDV� IRXQG��7KLV�SHDN�FDQ�EH�DVVLJQHG� IRU�FRPSRXQGV�ZLWK�GREHOH�ERQGLQJ��$W�WKLV�SRLQW�WKH�TXHVWLRQ�DULVHV�KRZ�XQVDWXUDWHG�FRPSRXQGV�FDQ�EH�JHQHUDWHG� IURP�PHWKDQRO� XQGHU� WKH� XVHG� IULFWLRQ� FRQGLWLRQV"� 7KLV� ZDV� DEVROXWHO\�XQH[SHFWHG�� EHFDXVH�ZH� KDYH� QRW� IRXQG� DQ\� UHIHUQFH� VXJJHVWLQJ� WKH� IRUPDWLRQ� RI�VXFK�FRPSRXQGV�IURP�PHWKDQRO�XQGHU�VWHHO�RQ�DOXPLQXP�VOLGLQJ�FRQGLWLRQV��� $QRWKHU�SHDN�LV�REVHUYHG�DW������FP��� 7KH�VSHFWUXP�WDNHQ�IURP�WKH�ZHDU�WUDFN� OXEULFDWHG�E\�HWKDQRO�VKRZV�VRPH�VLPLODU�DEVRUSWLRQ�EDQGV�DW������FP��� DQG������ FP��� 7KH� ILUVW� RQH� FDQ� EH� DVVLJQHG� WR� & &� GRXEOH� ERQGLQJ� FRPELQHG�ZLWK�R[\JHQ�DWRP�& &�2�>�@��%DVHG�RQ�WKH�,5�UHIHUQFH�WDEOH�>���@�SHDNV�DW������FP���DQG������FP���FDQ�RQO\�EH�DVVLJQHG� IRU� QLWURJHQ� FRQWDLQLQJ� FRPSRXQGV�� 7R� ILQG� RXW� VRPH� LQIRUPDWLRQ�FRQFHUQLQJ� FRPSRXQGV� IRUPHG� RQ� WKH� DOXPLQXP� VXUIDFH� IURP� PHWKDQRO� DQG�HWKDQRO��H[SLUPHQW�ZDV�FDUULHG�RXW�XVLQJ�JO\FHURO�PRQRDFHWDWH��),*����SUHVHQW� WKH�)7,5� VSHFWUXP� WDNHQ� IURP�ZHDU� WUDFN� OXEULFDWHG�ZL\K� JO\FHURO�PRQRDFHWDWH�� 7KH�PRVW� LQWHUHVWLQJ� ILQGLQJ� LV� WKDW� WKLV� VSHFWUXP� LQFOXGHV� ERWK� H[SH[WHG� DEVRUSWLRQ�
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EDQGV��)RU�JO\FHURO�PRQRDFHWDWH�WKHVH�SHDNV�DUH�VKLIWHG�WR�KLJKHU�ZDYH�QXPEHUV�LQ�FRPSDULVRQ�WR�WKRVH�REVHUYHG�IRU�PHWKDQRO�DQG�HWKDQRO���

)LJXUH� ��� )7,5� VSHFUXP� WDNHQ� IURP� WKH� DOXPLQXP� ZHDU� WUDFN� OXEULFDWHG� ZLWK�JO\FHURO�PRQRDFHWDWH����$FWXDOO\�� WKH\� DUH� ORFDWHG� DW� ������ LQVWHDG� RI� ����� DQG� ����� IRU� PHWKDQRO� DQG�HWKDQRO�� UHVSHFWLYHO\�� DQG������FP��VHH�),*������2WKHU�DEVRUSWLRQ�EDQGV� LQFOXGLQJ�WKH� SHDN� DW� ����� FP��� �& 2� HVWHU� VWUHFK��� DOORZHG� WR� VXJHVW� WKH� FXFOLF�RUJDQRPHWDOOLF� FRPSRXQG� IRUPHG� IURP� JO\FHURO� DFHWDWH� ZLWK� DOXPLQXP� DQGXU�ERXQGDU\�OXEULFDWLRQ�FRQGLWLRQV�DV�VKRZQ�LQ�),*����

)LJXUH� ��� &KHPLFDO� VWUXFWXUH� RI� WKH� PDMRU� FRPSRXQG� IRUPHG� IURP� JO\FHURO�PRQRDFHWDWH� RQ� DOXPLQXP� VXUIDFH� XQGHU� ERXQGDU\� OXEULFDWLRQ�FRQGLWLRQV���
7R� DFFRXQW� IRU� WKH� WULERUHDFWLRQ� PHFKDQLVP� RI� PHWKDQRO� DQG� HWKDQRO� WR�IRUP� F\FOLF� RUJDQRPHWDOOLFV� ZLWK� DOXPLQXP�� WKH� 1,5$0� DSSURDFK� LV� DSSOLHG��$FFRUGLQJ� WR� WKLV� DSSURDFK� >�@�� ORZ�HQHUJ\� HOHFWURQV� HPLWWHG� IURP� DOXPLQXP�VXUIDFH� XQGHU� ERXQGDU\� OXEULFDWLRQ� FRQGLWLRQV� LQWHUDFW� ZLWK� DOFRKROV� IRUPLQJ�QHJDWLYH� LRQV� DQG� QHJDWLYH�LRQ�UDGLFDOV�� � 0HOWRQ� DQG� 5XGROSK� >�@ GHPRQVWUDWHG�IRUPDWLRQ�RI�WKH�IROORZLQJ�UHDFWLYH�VSHFLHV�IURP�DOFRKROV�XQGHU�WKH�LQWHUDFWLRQ�ZLWK�ORZ�HQHUJ\�HOHFWURQV���



7KH�WULERFKHPLFDO�UHDFWLRQV�RI�ORZ�PROHFXODU�DOFRKROV�XQGHU�ERXQGDU\�OXEULFDWLRQ�����������������������������

$FFRUGLQJO\�� WKH� WULERFKHPLFDO� SURFHVV� RI� VWHHO�RQ�DOXPLQXP� OXEULFDWHG�ZLWK�HWKDQRO�PD\�SURFHHG�DV�IROORZV���

$QRWKHU�UHIHUHQFH�>��@ VKRZV�WKDW�KLJKHU�PROHFXODU�ZHLJKW�IDWW\�DOFRKROV�LQWHUDFWLQJ�ZLWK� ORZ�HQHUJ\� HOHFWURQV� DOVR� GHFRPSRVH� E\� VSOLWWLQJ� RII� WZR� K\GURJHQ� DWRPV�SURGXFLQJ� D� UDGLFDO�DQLRQ� VSHFLHV�5�&+�2��� WKLV�ZDV� GLVFXVVHG� LQ� GHWDLO� RQ� SDSHU�>��@�� 7KXV�� 5�&+�2�� UHDFWLYH� LQWHUPHGLDWHV� FDQ� DOVR� IRUP� VDWXUDWHG� F\FOLF�RUJDQRPHWDOOLF� FRPSRXQGV�� 7KH� VDPH� DSSURDFK� OHDGV� WR� VLPLODU� VDWXUDWHG� DQG�XQVDWXUDWHG� RUJDQRPHWDOOLF� VWUXFWXUHV� IRUPHG� RQ� WKH� DOXPLQXP� VXEVWUDWH� XQGHU�ERXQGDU\�IULFWLRQ�OXEULFDWHG�ZLWK�PHWKDQRO��)7,5�VSHFWHU�WDNHQ�IURP�WKH�DOXPLQXP�VXUIDFH�OXEULFDWHG�ZLWK�PHWKDQRO�LQFOXGH�RWKHU�SHDNV�IRU�H[DPSOH��DURXQG�����������DQG� WKH� UHJLRQ�RI������FP��� WR������FP��� 6RPH�RI� WKHP�PD\� UHODWH� WR� VWUXFWXUHV��+RZHYHU�� DW� WKH� SUHVHQW� WLPH� ZH� GRQ
W� KDYH� HQRXJK� GDWD� WR� GLVFXVV� LQ� GHWDLO� DOO�SRVVLEOH� RUJDQRPHWDOOLF� FRPSRXQGV� IRUPHG� IURP� PHWKDQRO� DQG� DOXPLQXP� XQGHU�ERXQGDU\�OXEULFDWLRQ�FRQGLWLRQV��7KH�VDPH�LV�GXH�IRU�RWKHU�DOFRKROV��$Q�H[DPSOH�RI�WKH�FRPSOH[� WULERFKHPLVWU\�RI� DOFRKROV� LV� VKRZQ� LQ�),*�����SUHVHQWLQJ�D�)7,50$�VSHFWUXP�RI�WKH�DOXPLQXP�ZHDU�VFDU�ULFDWLQ�ZLWK�LVREXWDQRO����



��� � � ���� �����������0XILG�2EDGL	�0RKDPHG�$O�1R]LOL�

)LJXUH� ��� )7,5� VSHFWUXP� WDNHQ� IURP� WKH� DXPLQXP� ZHDU� WUDFN� OXEULFDWHG� ZLWK�LVREXWDQRO���7KH�ZHDU�VFDU�$IWHU�WKH�WHVW�ZDV�ULQVHG�ZLWK�Q�KH[DQH��7KLV�VSHFWUXP�FOHDUO\�VKRZV�WKH�VRDS�IRUPDWLRQ�DORQJ�ZLWK�WKH�SUHVHQFH�RI�2+�JUXSV���),*�� �� VKRZV� DQRWKHU� )7,50$� VSHFWUXP� WDNHQ� IURP� WKH� VDPH� GLVF� DIWHU� DFHWRQH�ULVLQJ��,QWHUHVWLQJO\�WKLV�VSHFWUXP�GRHV�QRW�VKRZ�WKH�±2+�JURXS�SUHVHQFH��7KXV�LW�LV�SRVVLEOH� WR� FRQFOXGH� WKDW� WKH� �2+� JURXSV� VKRZQ� LQ� ILJXUH� �� UHODWH� WR� SK\VLFDOO\�DGVRUEHG� LVREXWDQRO� PROHFXOHV� DWWDFKHG� WR� WKH� FDUER[\ODWH� R[\JHQ� DWRPV� WKH� DLU�K\GURJHQ�ERQGLQJ���

)LJXUH� ��� )7,5� VSHFUXP� WDNHQ� IURP� WKH� DXPLQXP� ZHDU� WUDFN� OXEULFDWHG� ZLWK�LVREXWDQRO�DIWHU�WKH�GLVF�ZDV�ULQVHG�ZLWK�DFHWRQ�����
�%\�DQG� ODUJH�� QRZ� LW� FDQ� RQO\� EH� FRQFOXGHG� WKDW� WKH� WULERFKHPLVWU\� RI� DOFRKROV� LV�SUREDEO\� HYHQ� PRUH� FRPSOH[� WKDQ� WKH� FKHPLVWU\� RI� DONR[LGHV� EHLQJ� DOUHDG\�LQYHVWLJDWHG�DOO�ZHUH�����\HDUV��,W�LV�WR�QRW�DW�WKLV�HQG�WKDW�,5�DEVRUSWLRQ�EDQGV�LQ�WKH�



7KH�WULERFKHPLFDO�UHDFWLRQV�RI�ORZ�PROHFXODU�DOFRKROV�XQGHU�ERXQGDU\�OXEULFDWLRQ�����������������������������

UDQJH�RI�����������FP���DUH�DOVR�FKDUDFWHUVWLF�IRU�FRSSHU�VXUIDFH�OXEULFDWHG�ZLWK�D������VWHDULF�DFLG�LQ�KH[DGHFDQH>��@��+RZHYHU�WKH�LQWHQVLW\�RI�WKH�VSHDNV�LV�YHU\�ORZ��7KH�EDQG�DW������FP���LV�DVVLJQHG�WR�FRSSHU�FDUER[\ODWH��5&22&X��DQG�WKH�EDQGV�DW������FP���DQG������FP���WR�WKH�IROORZLQJ�VWUXFWXUHV�UHVSHFWLYHO\��

7KXV� LW� LV�SRVVLEOH� WR� VD\� WKDW� WKH�DERYH�VWUXFWXUHV�HYLGHQFH�VRPHKRZ� WKH�VWUXFWXUHV� HOXFLGDWHG� LQ� WKH� SUHVHQW� SDSHU�� ,Q� WKLV� FDVH� FRUUHVSRQGLQJ� DEVRUSWLRQ�EDQGV�DUH������FP���IRU�PHWKDQRO�������FP���IRU�HWKDQRO�DQG������FP���IRU�JO\FHURO�PRQRDFHWDWH��6WHHO�EDOO�ZHDU�RI�WKH�VWHHO�RQ�DOXPLQXP�DQG�VWHHO�RQ�VWHHO�V\VWHPV��$GGLWLRQDO� WHVWV�ZHUH�SHUIRUPHG� IRU�PHWKDQRO�� HWKDQRO��SURSDQRO�� LVRSURSDQRO�� DQG�WHUW�EXWDQRO�RQ� WKH�VWHHO�RQ�VWHHO� V\VWHP�XQGHU� WKH�VDPH�RWKHU�RSHUDWLQJ�FRQGLWLRQV�DV� JLYHQ� LQ� WDEOH� ��� 2QO\� WKHVH� DOFRKROV� ZHUH� VHOHFWHG� IRU� WKH� DGGLWLRQDO� WHVWV�EHFDXVH�ZH�FRXOG�QRW�ILQG�LQ�WKH�HQYLDEOH�UHIHUHQFHV�S.D GDWD�IRU�KLJKHU�PROHFXODU�ZHLJKW�DOFRKROV��7KH�IRXQG�LQ�>��@ GDWD�DUH�JLYHQ�D�WDEOH�RQH�ILJXUH�VH[�SUHVHQWV�WKH�UHODWLRQVKLS� EHWZHHQ� WKH� VWHHO� ERZO� EDOO� WKDQ� :6'� DQG� S.D YDOXHV� DQG� RI� WKH�DOFRKROV�XVHG� DV� OXEULFDQWV� IRU�ERWK�VWHHO�RQ�VWHHO� �FDUYH� ,�� DQG� VWHHO�RQ�DOXPLQXP��FXUYH� ,,�� V\VWHP�� %DVHG� RQ� WKH� REWDLQHG� UHVXOWV�� GHSLFWHG� LQ� ILJXUH� ��� LW� FDQ� EH�FRQFOXGHG� WKDW� S.D YDOXH� RI� WKH� LQYHVWLJDWHG� DOFRKROV� LV� D� VLJQLILFDQW� IDFWRU�FRQWUROOLQJ� WKH� VWHHO� ZHDU� IRU� GHIHUHQW� PHWDO�PHWDO� V\VWHPV� OXEULFDWHG� ZLWK� WKHVH�DOFRKROV���
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�)LJXUH����5HODWLRQVKLS�EHWZHHQ�WKH�VWHHO�EDOO�ZHDU�RI�VWHHO�RQ�VWHHO��,��DQG�VWHHO�RQ�DOXPLQXP� �,,�� V\VWHP� DQG� WKH� GLVVRFLDWLRQ� FRQVWDQW� RI� WKH� DSSOLHG�OXEULFDQW���



��� � � ���� �����������0XILG�2EDGL	�0RKDPHG�$O�1R]LOL�

&21(/86,216��� 8VLQJ� D� VWHHO� EDOO� RQ� DOXPLQXP� GLVF� JHRPHWU\� XQGHU� ERXQGDU\� IULFWLRQ�FRQGLWLRQ� OXEULFDWHG� ZLWK� ORZ�PROHFXODU� DOFRKROV�� D� VWXG\� ZDV� FDUULHG� RXW� RQ� �L��ZHDU�EHKDYLRU�RI�WKH�VWHHO�EDOO�DQG��LL��WULERFKHPLVWU\�RI�PHWKDQRO�DQG�HWKDQRO����,W�ZDV� IRXQG� WKDW� ORZ�PROHFXODU� ZHLJKW� DOFRKROV� FDXVH� VLJQLILFDQW� ZHDU� RI� WKH� VWHHO�EDOO� VOLGLQJ� RQ� DOXPLQXP�� =HUR� VWHHO� ZHDU� LV� REVHUYHG� IRU� ��KHSWDQRO� �&�����$GGLWLRQDO�WHVWV�ZHUH�SHUIRUPHG�IRU�WKH�6WHHO�RQ�VWHHO�V\VWHP�OXEULFDWHG�ZLWK�&� WR�&� DOFRKROV���,W�ZDV�IRXQG�WKDW�WKH�DOFRKROV�GLVVRFLDWLRQ�FRQVWDQW��S.D� YDOXHV�RI�WKH�WHVWHG�DOFRKROV� FRQWURO� WKH� VWHHO�EDOO�ZHDU� IRU�ERWK�VWHHO�� DOXPLQXP�DQG�6WHHO�VWHHO�V\VWHPV�/XEULFDWHG�ZLWK�WKHVH�DOFRKROV���$QRWKHU� LPSRUWDQW� ILQGLQJ� FRQFHUQV� WKH� WULERFKHPLVWU\� RI� DOFRKROV� XVLQJ�)7,5� VXUIDFH� DQDO\VLV� QHZ� DEVRUSWLRQ� � EDQGV� ZHUH� IRXQG� HQFRPSDVV� PRVWO\� WKH�UHJLRQ�RI�����������FP�O�ZKLFK��LQ�PDQ\�FDVHV��LV�VWULFWO\�FRPELQHG�ZLWK�DEVRUSWLRQ�SHDNV� DURXQG� ���������� FP�O� 7KH\� DUH� DVVLJQHG� WR� RUJDQRPHWDOOLF� FRPSRXQGV�LQFOXGLQJ� GRXEOH� ERQGLQJ�� 7KLV� ILQGLQJ� FOHDUO\� FRQILUP� WULERFKHPLFDO� UHDFWLRQV� RI�DOFRKROV�DV�SURSRVHG�LQ�>�@���
��� 3DWULFN�7��+HOOPDQ��/RLV�*VFKZHQGHU��&DUO�(��6Q\GHU�-U���$�UHYLHZ�RI�WKH�HIIHFW�RI�PHWDOV�RQ�WKH�

WKHUPR�R[LGDWLYH�VWDELOLW\�RI�SHUIOXRURSRO\DON\OHWKHU�OXEULFDQWV���-RXUQDO�RI�6\QWKHWLF�/XEULFDWLRQ�
9ROXPH�����,VVXH����'DWH��2FWREHU�'HFHPEHU�������3DJHV�����������

������:LOWRUG�)��0DUWLQ�0��/H�0RJQH�7��-DUQLDV�)��4XHUU\�0��9HUJQH�3��5HDFWLRQDO�0HFKDQLVP�RI�
$OFRKROV�RQ�$OXPLQXP�6XUIDFHV��,9�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�7ULERFKHPLVWU\��&UDFRZ�3RODQG��
����2FWREHU������

������*U\JOHZLF]D�6��6WDQNLHZLF]D�0��2NRD�)�$��6XUDZVNDE�,��(VWHUV�RI�GLFDUER[\OLF�DFLGV�DV�DGGLWLYHV�IRU�
OXEULFDWLQJ�RLOV�7ULERORJ\�,QWHUQDWLRQDO���������±��

������&KDPEDW�)��0DVVKHUPHV�0���+HQGULFNV�+��2UJDQRPHWDOOLF�FRPSRXQGV�SURGXFHG�GXULQJ�DOXPLQXP�
FROG�UROOLQJ��/XEULFDWLRQ�(QJLQHHULQJ���������������������

������&��.DMGDV��7ULERFKHPLVWU\�RI�6HOHFWHG�&HUDPLF�0DWHULDOV��6ROLG�6WDWH�3KHQRPHQD�9RO�����������
���������

������$O�1R]LOL�0���2EDGL�0���,QYHVWLJDWLRQ�RI�WKH�WHPSHUDWXUH�HIIHFW�RQ�WKH�VWHHO�EDOO�ZHDU�OXEULFDWHG�ZLWK�
DOLSKDWLF�DOFRKROV�DQG�WKHLU�7ULERFKHPLVWU\��-RXUQDO�RI�(QJLQHHULQJ�6FLHQFH�����������������������

�� � � =LHOLQVNL� :�� 5DMF\� $�� 0HWRG\� VSHFWURVNRSRZH� ,� LFK� ]DVWRVRDQLH� GR� LGHQW\ILNDFML� ]ZLD]NRZ�
RUJDQLF]Q\FK��:17��:DUVDZ��3RODQG���������

�� � � �6LOYHUVWHLQ�5��0��%DVVOHU�*��&��6SHFWURPHWULF� LGHQWLILFDWLRQ�RI�RUJDQLF�FRPSRXQGV�� -RKQ�:LOH\�	�
6RQV�,QF��1HZ�<RUN�/RQGRQ�6\GQH\��������

�� � � � �0HOWRQ�(��5XGROSK�6��1HJDWLYH� LRQ�PDVV�VSHFWUD�RI�K\GURFDUERQV� DQG�DOFRKROV�� -��&KHP��3K������
�����������������

��� � YRQ� � $UGHQQH� 0�� 6WHLQIHOGHU� .�� 7XHPPOHU� 5�� (OHNWURQHQDQODJHUXQJV�� 0DVVHQVSHNWURJUDSKLH�
RUJDQLVFKHU�6XEVWDQ]HQ��%HUOLQ��6SULQJHU��������

�����.DMGDV�&��,PSRUWDQFH�RI�WKH�WULERHPLVVLRQ�SURFHVV�IRU�WULERFKHPLFDO�UHDFWLRQ��7ULERORJ\�,QWHUQDWLRQDO�
�������������������

�����+X�=��+VX�60��7ULERFKHPLFDO�DQG�WKHUPRFKHPLFDO�
UHDFWLRQV� RI� VWHDULF� DFLG� RQ� FRSSHU� VXUIDFHV� VWXGLHG� E\� ,5� PLFURVSHFWURVFRS\�� 7ULER�� 7UDQV�
�����������±�����

���� 6XHPLWVX�0��6KLPR\DPDGD�+��0DWVX]DNL�1��0L\DPRWR�1��3KRWRHPLVVLRQ�VWXGLHV�DQG�RXWJDVVLQJ�
UDWH�PHDVXUHPHQWV�RQ�DOXPLQXP�DOOR\�DOFRKROV��-��9DF��6FL��7HFKQRO��������$��������������



7KH�8QLYHUVLW\�5HVHDUFKHU�-RXUQDO��,VVXH�1R�����������������-XO\�'HFHPEHU������� 7KH�8QLYHUVLW\�RI�,EE��<HPHQ�������

63(&5723+720(75,&�'(7(50,1$7,21�2)�&()27$;,0(�$1'�
&()75,$;21(�,1���9,$/6�%<�2;,'$7,9(�&283/,1*�

1DELO���$�)�$/�KHPLDU\��
'HWHUPHQW�RI�FKHPLVWU\���FROOHJH�RI�VFLHQFH���,EE�XQLYHUVLW\���<HPHQ��

$OKHPLU\����#\DKRR�FRP�

$EVWUDFW��
$ VLPSOH�� VHQVLWLYH��DFFXUDWH�DQG� UDSLG�VSHFUWRSKWRPHWULF�PHWKRG�KDV�EHHQ�GHYHORSHG��IRU�WKH�GHWHUPLQDWLRQ�RI�FHIRWD[LPH�DQG�FHIWULD[RQH����,W�LV EDVHG�RQ�WKH�R[LGDWLRQ�FRXSOLQJ�UHDFWLRQ�RI�FHIRWD[LPH�DQG�FHIWULD[RQH�ZLWK�R�DPLQRSKHQRO�UHDJHQW�LQ�SUHVHQFH�RI�SRWDVVLXP�IHUULF\DQLGH�WR�IURP�UHG�FRORU�SURGXFW�ZLWK��PD[LPXP�DEVRUSWLRQ�DW�����QP�RI�FHIRWD[LPH�DQG����� QP� FHIWULD[RQH� ��%HHU
V� ODZ� LV� REH\HG� RYHU� WKH� FRQFHQWUDWLRQ� UDQJH��������J�RI�FHIRWD[LPH�DQG���������J�RI�FHIWULD[RQH�LQ�ILQDO�YROXPH�RI����PO�ZLWK�PRODU�DEVRUSWLYLWLHV����[����DQG����[����O�PRO���FP���DQG�D�UHODWLYH� VWDQGDUG� GHYLDWLRQ� RI� ������������� �7KH� PHWKRG� FDQ� DOVR� EH��DSSOLHG�VXFFHVVIXOO\�IRU�WKH�DQDO\VLV�RI�SKDUPDFHXWLFDO�YLDOV�������

,QWURGXFWLRQ���� &KHPLFDOO\� �� &HIRWD[LPH� VRGLXP� �&)7�� LV� ��5��5����>&DFHW\OR[\@�PHWK\O� ����^>��=�������DPLQRWKHLD]RO���\O�����PHWKR[\LPLQR�� DFHW\O� @� DPLQR� `���R[R���WKLD� ±���D]DELF\FOR���������±�RFW�±����HQH���&DUER[\O�DWH� ����&HIWULD[RQH�VRGLXP��&);��LV���5��5����>�����$PLQRWKLD]RO� ±��\O� �����PHWKR[\DPLQR�DFHWDPLGR@���R[R���>�����'LK\GUR� ±��PHWK\O� ±��R[LGR� ���R[R�������WUD]LQ���\O�� WKLRUHWK\O@���WKLD����D]DELF\FOR���������RFW���HQH���FDUER[\ODWH����� &HIRWD[LPHD�DQG�FHIWULD[RQH�DUH�WKLUG�JHQHUDWLRQ� EURDG� VSHFWUXP� FHSKDORVSRULQV� IRU� SHUHQWHUDO� DGPLQLVWUDWLRQ� DQG� DUH�EDFWHULFLGDO�DQG�PDLQO\�XVHG� LQ� WKH� WUHDWPHQW�RI�YDULRXV�EDFWHULDO� LQIHFWLRQV�FDXVHG�E\� *UDP±� SRVLWLYH� DQG� *UDP�QHJDWLYH� PLFUR�RUJDQLVP� ������ �&HIRWD[LPH� DQG�FHIWULD[RQH�DUH�RIILFLDO�LQ�%3����DQG�863����7KH�%3�DQG�863�GHVFULEH�+3/&�PHWKRG�IRU�HVWLPDWLRQ�RI�FHWRWD[LPH�DQG�FHIWULD[RQH���OLWHUDWXUH�UHYHDOHG�WKDW��GHWHUPLQDWLRQ�RI�&)7� DQG�&);� E\� OLTXLG� FKURPDWRJUDSKLF� LQ� KDPDQ� DQG� UDW� SODVPD������ �� +3/&�ZLWK�GLIIHUHQW�GHWHFWRUV��LQ�SKDUPDFHXWLFDOV������6HUXP����DQG�SODVPD�������3RODURJUDSK\�������YROWDPPHWU\����������IORZ�LQMHFWLRQ��6SHFUWRSKWRPHWULF����� VSHFWURSKRWPHWU\�������� ,Q� WKLV� SDSHU� VSHFUWRSKWRPHWULF�PHWKRG�IRU�GHWHUPLQDWLRQ�&)7�DQG�&);�LV�SUHVHQWHG��7KH�PHWKRG�LV�VDPSOH��UDSLG��VHQVLWLYH�DQG�GRHVQ¶W�UHTXLUH�WHPSHUDWXUH�FRQWURO�RU�VROYHQW�H[WUDFWLRQ�VWHS�DQG�FDQ�EH�DSSOLHG�VXFFHVVIOO\�WR�SKDUPDFHXWLFDO�YLDOV���



��� 1DELO���$�)�$/�KHPLDU\�

([SHULPHQWDO����
$SSDUDWXV����'RXEOH�EHDP�8QLFR��8�9�������VSHFWURSKRWRPHWHU����89�9LV��VSHFWURSKRWRPHWHU�ZLWK�WZR�PDWFKHG�TXDUW]�FHOOV���FP�OLJKW�SDWK�ZDV�HPSOR\HG�IRU�WKH�VSHFWUDO�PHDVXUHPHQW���
6WDQGDUG�DQG�UHDJHQWV��� $OO� FKHPLFDOV� XVHG� ZHUH� RI� DQDO\WLFDO� UHDJHQW� DQG� FHIRWD[LQH� � VRGLXP� ��FHIWULD[RQH�VRGLXP��SKDUPDFDUH�,QW���0IJ���&R����6DQD��D <HPHQ����� 6WRFN�VROXWLRQ�RI�&)7�DQG�&);������� J �PO��� ZDV�SUHSDUHG�E\�GLVVROYLQJ�����PJ�RI�&)7�RU�&);�LQ�����PO�YROXPHWULF�IODVN�VHSDUDWHO\�XVLQJ�GLVWLOOHG�ZDWHU���� :RUNLQJ�VROXWLRQ�RI�&)7�DQG�&);������ J �PO��� ZDV�SUHSDUHG�E\�GLOXWLQJ����PO�RI�VWRFN�VROXWLRQ�WR�����PO�YROXPHWULF�IODVN�VHSDUDWHO\�XVLQJ�GLVWLOOHG�ZDWHU���� 2�� $PLQRSKHQRO� UHDJHQW� ��[����� 0� ��ZDV� SUHSDUHG� E\� GLVVROYLQJ� ������J� RI� 2�DPLQRSKHQRO� LQ� ���PO� HWKDQRO� DQG�PL[HG� DQG�PDGH� XS� WR� ���PO� YROXPHWULF� IODVN�ZLWK�WKH�VDPH�VROYHQW�����3RWDVVLXP�IHUULF\DQLGH���[�����

0���ZDV�SUHSDUHG�E\�GLVVROYLQJ�������J�RI�SRWDVVLXP�IHUULF\DQLGH� LQ� GLVWLOOHG�ZDWHU� DQG�PDGH� XS� ����PO� YROXPHWULF� IODVN�ZLWK� GLVWLOOHG�ZDWHU��3URFHGXUH����� ,QWR�D�VHULHV�RI����PO�YROXPHWULF�IODVN���FHIRWD[LPH�RU�FHIWULD[RQH������ J �PO����WR�FRYHU�WKH�UDQJ�RI��WKH�FDOLEUDWLRQ�FXUYH�����WR����� J �PO����RI�FHIRWD[LPH�DQG�����WR����� J �PO���� RI� � FHIWULD[RQH� LQ� ILQG� YROXPH� RI� ��� PO�� DGG� �PO� RI� SRWDVVLXP�IHUULF\DQLGH� ��[�����0�� DQG� ���PO� RI� R�DPLQRSKHQRO� ��[����0�� DQG� VKDNH� ZHOO� ��IROORZHG� E\� �PO� RI� DPPRQXLP� EXIIHU� VROXWLRQ�� 'LOXWH� WKH� VROXWLRQ� WR� PDUN� ZLWK�GLVWLOOHG� ZDWHU� DQG� DOORZ� WKH� UHDFWLRQ� PL[WXUH� WR� VWDQG� IRU� ��� PLQ� DW� URRP�WHPSHUDWXUH� PHDVXUH� WKH� DEVRUEDQFH� DW� ���� QP� RI� FHIRWD[LPH� DQG� ���� QP� RI�FHIWULD[RQH��DJDLQVW�D�UHDJHQW�EODQN���
� $QDO\VLV�RI�SKDUPDFHXWLFDO�YLDOV���� :HLJKW�DQG�ILQDOO\�SRZGHU�DQ�HQRXJK�RI�YLDOV�IROORZHG�E\�H[WUDFWLRQ�RI�DQ�FXWHO\�ZHLJKW� SRUWLRQ� RI� WKH� SRZGHU� HTXLYDOHQW� WR� ���PJ� HDFK� FHWRWD[LPH� RU� FHIWULD[RQH�ZDV� WUDQVIHUUHG� LQWR� ����PO� YROXPHWULF� IODVN�� GLVVROYHG� LQ� ��PO� RI�PHWKDQRO� IRU� ��PLQ�� 7KH� VROXWLRQ�ZHUH�PL[HG�ZHOO� E\� VNDNLQJ� IRU� ���PLQ� DQG� WKHQ� FRPSOHWHG� WR�YROXPH�ZLWK�GLVWLOOHG�ZDWHU�7KH�VROXWLRQ�ZHUH�ILOWUDWHG�7KH�ILUVW�SRWLRQ�RI�WKH�ILOWUDWH�ZDV� UHMHFWHG�� 7KH� ILOWUDWHG�ZHUH� TXDQWLWDWLYHO\� GLOXWHG�ZLWK� GLVWLOOHG�ZDWHU� WR� \LHOG�FRQFHQWUDWLRQV������� J �PO�����GLOXWH����PO�WKLV�VROXWLRQV�WR�����PO�YROXPHWULF�IODVN�E\�GLVWLOOHG�ZDWHU�WR�SUHSDUH������ J �PO��� RI�FHIRWD[LPH�DQG�FHIWULD[RQH���5HVXOWV�DQG�'LVFXVVLRQ�����
� $EVRUSWLRQ�VSHFWUD����:KHQ�D�GLOXWH�VROXWLRQ�RI�FHIRWD[LPH�RU�FHIWULD[RQH�ZDV�PL[HG�ZLWK�SRWDVVLXP�IHUULF\DQLGH�DQG�R�DPLQRSKHQRO�UHDJHQW�DQG�DPPRQLXP�EXIIHU�VROXWLRQ���DQ�LQWHQVH�UHG�FRXORU�IRUPV�DIWHU���PLQ� ��ZKLFK�EHFRPH�VWDEOH�DIWHU����PLQ� �7KH�UHG�SURGXFW�KDV� D� PD[LPXP� DEVRUSWLRQ� DW� ���� QP� RI� FHIRWD[LPH� DQG� ���� QP� RI� FHIWULD[RQH�>ILJ���@�VKRZV�WKH�VSHFWUD�RI�WKH�UHG�FRPSOH[�IRUPHG�DQG�RI�WKH�UHDJHQW�EODQN���WKH�PD[LPXP�DEVRUSWLRQ�ZDV�XVHG�LQ�DOO�VXEVHTXHQW�H[SHULPHQWV���
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�
)LJ�����$EVRUSWLRQ�VSHFWUD�RI������J�PO��� &HIRWD[LPH�VRGLXP�&HIWULD[RQH�6RGLXP���WUHDWHG�DV�GHVFULEHG�XQGHU�SURFHGXUH�DQG�PHDVXUHG�DJDLDVW�D�UHDJHQW�EODQN������ 2SWLPL]DWLRQ�RI�UHDFWLRQ�FRQGLWLRQV���7KH�HIIHFWV�RI�YDULRXV�SDUDPHWHUV�RQ�WKH�DEVRUSWLRQ�LQWHQVLW\�RI�WKH�IRUPHG�SURGXFW�ZHUH�VWXGLHG�DQG�WKH�UHDFWLRQ�FRQGLWLRQV�ZHUH�RSWLPL]HG���(IIHFW�LRQ�RI�UHDJHQW������ :KHQ�YDULRXV�FRQFHQWUDWLRQ�RI�R�DPLQRSKHQRO�VROXWLRQ�DGGHG�WR�D�IL[HG�DPRXQW�RI� FHIRWD[LPH� RU� FHIWULD[RQH� VROXWLRQ� ���� PO� RI� ��[����0�� VROXWLRQ� ZDV� IRXQG�HQRXJK�WR�GHYHORS�WKH�FRORU�WR�LWV�IXOO�LQWHQVLW\�DQG�JLYH�D�PLQLPXP�EODQN�YDOXH����
(IIHFW��RI�R[LGDQW�FRQFHQWUDWLRQ����
� 7KH� SURGXFW� IRUPDWLRQ� UHDFKHG� PD[LPXP� ZLWK� DERXW� �PO� DW� ��[����0��SRWDVVLXP�IHUULF\DQLGH�VROXWLRQ�DQG�UHPDLQHG�DW�WKLV�PD[LPXP�ZKHQ�����WR���PO�RI�WKH�R[LGDQW�FRQFHQWUDWLRQ�ZDV�DGGHG�WR�FRIRWD[LPH�RU�FHIWULD[RQH����PO�RI�R[LGL]LQJ�DJHQW�VROXWLRQ�ZDV�WKHUHIRUH�XVHG�LQ�SURFHGXUH�VLQFH�LW�JDYH�KLJK�VHQVLWLYLW\����
(IIHFW�RI�S+����� 7KH�HIIHFW�RI�S+�UDQJH��������ZDV�H[DPLQHG�DQG�RQO\�S+� ����DPPRQLXP�EXIIHU��ZDV� IRXQG� WR� EH� RSWLPXP� �� 7KH� HIIHFW� RI� WKH� DPRXQW� RI� WKH� EXIIHU� XVHG�ZDV� DOVR��LQYHVWLJDWHG�DQG���PO�ZDV�IRXQG�WR�EH�RSWLPDO��
(IIHFW�RI�UHDFWLRQ�WLPH����
� 7KH�G\H� LQWHQVLW\�UHDFKHG�D�PD[LPXP�DIWHU� �FHIRWD[LPH�RU�FHIWULD[RQH�VROXWLRQ�KDG� EHHQ� UHDFWHG� LPPHGLDWHO\� ZLWK� SRWDVVLXP� IHUULF\DQLGH� DQG� R�DPLQRSKHQRO� LQ�DONDOLQH�PHGLXP� DQG� EHFRPH� VWDEOH� DIWHU� ���PLQ� �� WKHUHIRUH� ���PLQ� GHYHORSPHQW�WLPH�ZDV� VHOHFWHG�DV�RSWLPXP�LQ� WKH�JHQHUDO�SURFHGXUH� ��7KH�FRXORU�REWDLQHG�ZDV�VWDEOH�IRU���KRXU���
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(IIHFW�RI�WHPSHUDWXUH����
� 7KH� HIIHFW� RI� WHPSHUDWXUH� RQ� WKH� FRXORU� LQWHQVLW\� RI� WKH� G\H� ZDV� VWXGLHG� �� ,Q�SUDFWLFH�WKH�VDPH�DEVRUEDQFH�ZDV�REWDLQHG�ZKHQ�WKH�FRXORU�ZDV�GHYHORSHU�DW�URRP�WHPSHUDWXUH� ���&�� �� RU� ZKHQ� WKH� YROXPHWULF� IODVN� ZDV� SODFHG� LQ� DQ� LFH� ±EDWK� DW���&�� RU� LQ� D� ZDWHU� ±EDWK� DW� ���&���� WKHUHIRUH� LW� LV� UHFRPPHQGHG� WKDW� WKH� FRXORU�UHDFWLRQ�VKRXOG�EH�FDUULHG�RXW�DW�URRP�WHPSHUDWXUH����&�� ��
�(IIHFW�RI�RUGHU�DGGLWLRQ����� 7R� REWDLQ� RSWLPXP� UHVXOWV� �� WKH� RUGHU� RI� WKH� DGGLWLRQ� RI� UHDJHQWV� VKRXOG� EH�IROORZHG�DV�JLYHQ�XQGHU� WKH�SURFHGXUH���RWKHUZLVH�D� ORVV� LQ�FRORU� LQWHQVLW\�VWDELOLW\�ZHUH�REVHUYHG��
&DOLEUDWLRQ�FXUYH����(PSOR\LQJ�WKH�FRQGLWLRQV�GHVFULEHG�XQGHU�SURFHGXUH���D�OLQHDU�FDOLEUDWLRQ�FXUYH��IRU�FHIRWD[LPH�DQG�FHIWULD[RQH�ZHUH�REWDLQHG�ZKLFK�VKRZV� WKDW� LV� EHHU¶V� ODZ�ZHUH�REH\HG�RYHU� WKH� FRQFHQWUDWLRQ� UDQJH� ���� WR� ���� J ���PO�� RU� ��� WR� ��� J�PO��� RI�FHIRWD[LPH� DQG� ���� WR� ���� J���� PO�� RU� ����� WR� ��� J PO��� � RI� FHIWULD[RQH� ZLWK�FRUUHODWLRQ� FRHIILFLHQW� RI� ������� DQG� ������ �� DQ� LQWHUFHSW� RI� �������� DQG� ��������VORSH� ������ DQG� ������� >ILJ����@� DQG� >ILJ����@� UHVSHFWLYHO\�� &RQGLWLRQDO� PRODU�DEVRUSWLYLW\�RI�WKH�UHG�SURGXFW�IRUPHG�ZLWK�FHIRWD[LPH�DQG�FHIWULD[RQH�ZHUH�IRXQG�WR�EH����[��� O�PRO���FP���DQG�����[���� O�PRO���FP���UHVSHFWLYHO\�
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)LJ�����&DOLEUDWLRQ�FXUYH�RI�FHIRWD[LPH�� ��)LJ�����&DOLEUDWLRQ�FXUYH�RI�FHIWULD[RQH�
$FFXUDF\�DQG�SUHFLVLRQ�����
� 7R�GHWHUPLQH�WKH�DFFXUDF\�DQG�SUHFLVLRQ�RI�WKH�PHWKRG�FHIRWD[LPH�DQG�FHIWULD[RQH�ZHUH�GHWHUPLQHG�DW�WKUHH�GLIIHUHQW�FRQFHQWUDWLRQV���7KH�UHVXOWV�REWDLQHG�DUH�VKRZQ�LQ�>�7DEOH����@�DQG�>�7DEOH���@�$�VDWLVIDFWRU\�SUHFLVLRQ�DQG�DFFXUDF\�REWDLQHG��SURSRVHG�PHWKRG��
�
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7DEOH�������$FFXUDF\�DQG�SUHFLVLRQ�RI�FHIRWD[LPH�VRGLXP�
�

&RQFHQWUDWLRQ��RI���&HIRWD[LPH� J �PO��� 5HFRYHU\���� 5�6�'��

3UHVHQW� )RXQG�
�
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$YHUDJH�RI�ILYH�GHWHUPLQDWLRQV���
7DEOH��������$FFXUDF\���DQG�SUHFLVLRQ�RI�FHIWULD[RQH�VRGLXP���

&RQFHQWUDWLRQ�RI�FHIWULD[RQH�PJ�PO��� 5HFRYHU\��� 5 6�'���

3UHVHQW� )RXQG�
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$YHUDJH�RI�ILYH�GHWHUPLQDWLRQV�
0HFKDQLVP�RI�WKH�FRXSOLQJ�UHDFWLRQ�����7KH� VWRLFKLRPHWU\� RI� WKH� UHDFWLRQ� EHWZHHQ� FHIRWD[LPH� RU� FHIWULD[RQH� DQG� R�DPLQRSKHQRO� ZHUH� LQYHVWLJDWHG� XVLQJ� MRE¶V� PHWKRG� �� 7KH� UHVXOWV� REWDLQHG� ������SURGXFW�ZHUH�IRUPHG�EHWZHHQ�FHIRWD[LPH�RU�FHIWULD[RQH�DQG�R�DPLQRSKHQRO�UHDJHQW�DW�����QP�DQG�����QP�UHVSHFWLYHO\��7KH�SURSRVHG�SURGXFW�FDQ�EH��DV�IROORZV����
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7KH� SURGXFWV� IRUPHG�ZHUH� VROXEOH� LQ�ZDWHU� �� 7KH� DSSDUHQW� VWDELOLW\� FRQVWDQW�ZHUH�FDOFXODWHG� E\� FRPSDULQJ� WKH� DEVRUEDQFH� RI� FRQWDLQLQJ� VWLRFKLPHWULF� DPRXQW� RI�FHIRWD[LPH� RU� FHIWULD[RQH� DQG� R�DPLQRSKHQRO� ZLWK� WKDW� RI� D� VROXWLRQ� FRQWDLQLQJ� D�ILYH±IROG�H[FHVV�RI�R��DPLQRSKHQRO�UHDJHQW���7KH�VWDELOLW\�FRQVWDQW�RI�WKH�SURGXFW�LQ�ZDWHU� XQGHU� WKH� GHVFULEHG� H[SHULPHQWHG� RI� FRQGLWLRQ� ZHUH� ����[���O�PRO��� DQG�����[��� O�PRO��� UHVSHFWLYHO\�
$QDO\WLFDO�DSSOLFDWLRQV����
7KUHH� W\SHV� RI� YLDOV� FRQWDLQLQJ� FHIRWD[LPH� DQG� WKUHH� W\SHV� RI� YLDOV� FRQWDLQLQJ�FHIWULD[RQH� KDYH� EHHQ� DQDO\]HG� DQG� WKH\� JDYH� D� JRRG� DFFXUDF\� DQG� SUHFLVLRQ�>7DEOH���@� �� 7KH� SURSRVHG� PHWKRG� DQG� RIILFLDO� PHWKRGV� ���� ZHUH� DSSOLHG� WR� WKH�GHWHUPLQDWLRQ�RI�YLDOV� �� ,Q� WKH� W�WHVW�DQG�I�WHVW�QR�VLJQLILFDQW�GLIIHUHQFH�ZHUH� IRXQG�EHWZHHQ� WKH� FDOFXODWHG� DQG� WKHRUHWLFDO� YDOXHV� RI� WKH� ���� FRQILGHQFH� OLPLW� RI� WKH�SURSRVHG� DQG� RIILFLDO� PHWKRGV� >7DEOH� ���@� �7KH� LQYHVWLJDWHG� PHWKRG� LV� VLPSOHU� ��IDVWHU�DQG�PRUH�VHQVLWLYH�WKDQ�RI�RIILFLDO�RQH���
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7DEOH�����$SSOLFDWLRQ�RI�WKH�SURSRVHG�PHWKRG�IRU�FHIRWD[LPH�DQG�FHIWULD[RQH�LQ�SKDUPD�FHWLWLFDO�YLDOV��
'UXJ� 3URGXOW�DQG�PDQXIDFWXUH� &ODLPHG��PJ��

$PRXQW�WDNHQ�
�PJ�PO����

5�6�'���
&HIRWD[LPH�
�

&HIRWD[LPH�

&HIRWD[LPH�

&HIWULD[RQH�

&HIWULD[RQH�
�

&HIWULD[RQH�
�

)RWDUDQ��.RUHD��8QLWHG�3KDUP��,Q���.RUHD�
�
5DPHWD[��5DPHGD�3KDUP�,Q���(J\SW�
�

&OSKRUPD��$OSKD�SKDUPD��6\ULD�
�
)RVHO��%LOLP���SKDUPD���
7XUNH\�
�
%LRULD[RQH��
�3KDUPD�,LQW�0IJ�&R��<HPHQ�
�

5R]LID[�
�$VLD�SKDUPD���,QG��6\ULD�

����PJ�
�

���PJ�
�

���PJ�
�

����PJ�
�

���PJ�
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(DYHUDJH�RI�ILYH�GHWHUPLQDWLRQ���
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7DEOH������$QDO\VLV�RI�FHIRWD[LPH�DQG�FHIWULD[RQH�GRVDJH�IRUPV�XVLQJ�SURSRVHG�DQG�RIILFLDO�PHWKRG����
'RVDJH�IRUPV�D�� 5HFRYHU\����E�� 7�WDVW�F�� )�WHVW�F�

3URSRVHG�PHWKRG� 2IILFLDO�PHWKRG�
)ROWDUDQ��5DPHWD[�&OSKRUDPD�)RVHO�%LRULD[RQH�5R]LID[�

������ ���������������������������������������������������������������������������������������� ����������������������������������������� ��������������������������������������� ������������������������������������������������������������������������������
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�
� �D�� 6HH�WDEOH������E�� $YHUDJH�RI�ILYH�GHWHUPLQDWLRQV���F�� 7KH�WDEOHG�YDOXHV�RI�W�DQG�I�WHVW�DW�����FRQILGHQFH�OLPLW�������DQG�������5HIHUHQFHV����
�
��� %ULWLVK�SKDUPDFRSRHLD���YRO�������+HU�0DMHVW\¶V�VWDWLRQDU\�RIILFH���/RQGRQ�����������������
��� &RQJHQL� ��%�/��&KRQPDLWUHH� ��7�5DNXVHQ���7�DQG�%R[��4�7�� �$QWLPLFURE���$JHQWV� ��&KHPRWKHU� ��
�������������������
��5ROVWRQ� �� .�%ROLYDU� �� 5� �� )DLQVWHLQ� �� 9�� -RQHV�SDXOD�� &� DQG� %RGH\� �� *�3�� -�� $QWLPLFURELDO� ��
&KHPRWKHUDS\�����������������������
��7KH�XQLWHG�VWDWHV�SKDUPDFRHLD� ����� WK�5HYLVLRQ� ��8�6�3KDUPDFRSLDO�&RQYHQWLRQ� �� ,QF� ��5RFNYLOOH� ��
0�'��������������
��6KDUPD��3�&KDZOD���+�3�DQG�3DQFKDJQXOD���5��-�3KDUP�%LRPHG�$QDO�������������������
��/LQJ���6�6�1�<XHQ��.�+�DQG�%HUNHU���6�$��-�&KURPDWRJU�%���������������������
��3HKRXUHT���)�DQG�-DUU\���&��-�&KURPDWRJUD���$���������������������
���6DPRQLGRX���9��)��+DSHVKL�(�$�DQG�3DSGR\DQQLV��,�1��-�&KURPDWRJU���%���������������������
���/L�)�0�DQG�*XR�/�;��6HSX����������������������
����-RVKL��6��-�3KDUP�%LRPHG���$QDO�������������������
����2JRUHYF�%�+XGQLN�9�DQG�*RPLVFHN���6��)UHVQLXV�=��$QDO���&KHP���������������������
���+H�&�;�=KDQJ�6�%�=KDQJ�6�0�-LQ�;�<DQG�:DQJ��;�/���)HQ[L���6KLJRQVKL�������������������

����$OHNVLF���0�0�DQG�.DSHWDQRYLF���9��-�(OHFWUR�&KHP�����������������������
���$O�PRPDQL���,�)��-�3KDUP�%LRPHG�$QDO��������������������
����6DODK�*�$�$VNDO�+�)��5DGZDQ���0���)�DQG�2PHU���0�$��7DODQWD������������������������
����6DODK���*�$�$VLFDO�+�)��5DIRHW��,�+�DQG�0RKDPHG�1�$��6�7�3���3KDUPD���6FL������������������������
����0RUOOL���%��-�3KDUP���%LRPHG���$QDO����������������������
����3DWHO���6���$��3DWHO���1�0�DQG�3HWDO���0���0���,QGLDQ���-���3KDUP���6FL������������������������
����$PLQ���$��6��DQG�5DJDE���*�+���6SHFWURFKLPFD�$FWD�������������������������±��������
�



7KH�8QLYHUVLW\�5HVHDUFKHU�-RXUQDO��,VVXH�1R�����������������-XO\�'HFHPEHU������� 7KH�8QLYHUVLW\�RI�,EE��<HPHQ������

�

+$1':5,7,1*�$5$%,&�&+$5$&7(5�5(&2*1,7,21�86,1*�/(1(7�1(85$/�1(7:25.�
�

5DVKDG�$�$O�-DZIL���
)DFXOW\�RI�VFLHQFH���'HSDUWPHQW�RI�0DWKHPDWLFV�DQG�&RPSXWHU�VFLHQFH��

DOJRIL#\HPHQ�QHW�\H$EVWUDFW��
&KDUDFWHU�UHFRJQLWLRQ�KDV�VHUYHG�DV�RQH�RI�WKH�SULQFLSDO�SURYLQJ�JURXQGV�IRU� QHXUDO� QHWZRUN� PHWKRGV� DQG� KDV� HPHUJHG� DV� RQH� RI� WKH� PRVW�VXFFHVVIXO�DSSOLFDWLRQV�RI�WKLV�WHFKQRORJ\��,Q�WKLV�SDSHU��D�QHZ�QHWZRUN�LV�GHVLJQHG� WR� UHFRJQL]H� D� VHW� RI� KDQGZULWWHQ�$UDELF� FKDUDFWHUV�� 7KLV� QHZ�QHWZRUN�FRQVLVWV�RI�WRZ�VWDJH��7KH�ILUVW�LV�WR�UHFRJQL]H�WKH�PDLQ�VKDSH�RI�WKH� FKDUDFWHU�� $QG� WKH� VHFRQG� VWDJH� LV� IRU� GRWV� UHFRJQLWLRQ�� $OVR�� WKH�FKDUDFWHULVWLFV�� VWUXFWXUH�� DQG� WKH� WUDLQLQJ� DOJRULWKP� IRU� WKH� QHWZRUN� DUH�SUHVHQWHG���

,QWURGXFWLRQ�� 7KHUH�DUH� WZR�ZD\V� WR�FRPSXWHUL]HG� WKH�ROG�SULQWHG�$UDELF�ERRNV�E\�PHDQV�RI�FRPSXWHUV�IRU�WKH�IDFLOLWDWH�GLVFXVVLRQ�DQG�UHVHDUFK����� (QWHU�WKRVH�SULQWHG�ERRNV�PDQXDOO\�DQG�WKLV�LV�YHU\�H[SHQVLYH�DQG�UHTXLUHV�JUHDW�HIIRUWV�WKDW�WKH�$UDEV�DELOLWLHV�IDLOV�WR�GR�EHFDXVH�WKHUH�DUH�PLOOLRQV�RI�ERRNV�WKDW�KDYH�VFLHQWLILF�DQG�KLVWRULFDO�YDOXH����� (QWHULQJ� WKH� SULQWHG� ERRNV� XVLQJ� VFDQQHUV� DQG� WKHQ� XVLQJ� D� VRIWZDUH� IRU�UHFRJQL]LQJ�V\PEROV��7KLV�ZD\�VHHPV�IDVWHU�DQG�DSSHDUV�PRUH�HFRQRPLF��+HUH� DSSHDUV� WKH� LPSRUWDQFH� RI� GHYHORSLQJ� WKDW� FDQ� SHUIRUP� WKH� WDVN� RI�UHFRJQLWLRQ�SUHFLVHO\��0RVW� RI� � WKH�PHWKRGV� IRU� SDWWHUQ� UHFRJQLWLRQ�� HVSHFLDOO\� WHPSODWH�PDWFKLQJ�WHFKQLTXHV�� DUH� RYHU� VHQVLWLYH� WR� VKLIWV� LQ� SRVLWLRQ� DQG� GLVWRUWLRQV� LQ� VKDSH� RI� WKH�VWLPXOXV�SDWWHUQV��DQG�LW� LV�QHFHVVDU\�WR�QRUPDOL]H�WKH�SRVLWLRQ�DQG�WKH�VKDSH�RI�WKH�VWLPXOXV� SDWWHUQ� EHIRUHKDQG�� 7KHUHIRUH�� WKH� ILQGLQJ� RI� DQ� DOJRULWKP� IRU� SDWWHUQ�UHFRJQLWLRQ�ZKLFK� FDQ� FRSH�ZLWK� VKLIWV� LQ� SRVLWLRQ� DQG� GLVWRUWLRQV� LQ� VKDSH� RI� WKH�SDWWHUQ�KDV�ORQJ�EHHQ�GHVLUHG��)XNXVKLPD� �)XNXVKLPD�������� SURSRVHG� D� QHZ� DOJRULWKP� WKDW� JLYHV� DQ�LPSRUWDQW� VROXWLRQ� WR� WKLV� SUREOHP�� 7KLV� DOJRULWKP� FDQ� EH� UHDOL]HG� ZLWK� D�PXOWLOD\HUHG� QHWZRUN� FRQVLVWLQJ� RI� QHXURQ�OLNH� FHOOV�� 7KH� QHWZRUN� LV� FDOOHG�
QHRFRJQLWURQ
�� 7KH� DELOLW\� RI� WKH� QHRFRJQLWURQ� KDV� DOUHDG\� EHHQ� GHPRQVWUDWHG� LQ�YDULRXV� H[SHULPHQWV�� 7KH� V\VWHP� ZDV� WUDLQHG� WR� UHFRJQL]H� (QJOLVK� KDQGZULWWHQ�QXPHUDOV��1DRXP� �1DRXP� HW� DO�������� XVH� QHRFRJQLWURQ� WR� UHFRJQL]H� WKH� LVRODWHG�KDQGZULWWHQ�$UDELF�FKDUDFWHUV��/H&XQ� �/H&XQ� HW� DO������� GHVLJQ� D� QHW� FDOOHG� /H1HW� DV� DQ� LVRODWHG� QRQ�$UDELF�FKDUDFWHU�UHFRJQL]HU��
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,Q�WKLV�SDSHU�ZH�WU\�WR�XVH�/H1HW�WR�UHFRJQL]H�WKH�KDQGZULWWHQ�$UDELF�FKDUDFWHUV�LQYDULDQW�WR�VKLIW�LV�SRVLWLRQ��FKDQJH�LQ�VL]H��DQG�DQ\�GLVWRUWLRQ��7KH�&KDUDFWHU�5HFRJQLWLRQ�3URFHVV�)LJXUH����6KRZV�WKH��W\SLFDO��FKDUDFWHU�UHFRJQLWLRQ�SURFHVV��ZKLFK�VWDUWV�ZLWK�DQ�RSWLFDO�LPDJH�DQG�XOWLPDWHO\�SURGXFHV�D�V\PEROLF�LQWHUSUHWDWLRQ���

&DSWXUH�,PDJH�

)LQG�5HJLRQ�RI�,QWHUHVW�

)LQG�)LHOG�

6HJPHQW�&KDUDFWHU�

5HFRJQL]H�&KDUDFWHU�

)LJ����

7KH� SURFHVV� LV� GLYLGHG� LQWR� D� VHULHV� RI� WDVNV� WKDW� DUH� XVXDOO\� H[HFXWHG�LQGHSHQGHQWO\��,W�EHJLQV�ZLWK�LPDJH�FDSWXUH�LQ�ZKLFK�DQ�RSWLFDO�LPDJH�LV�FRQYHUWHG�WR�D�ELW�PDS��1H[W�WKH�UHJLRQ�RI�LQWHUHVW�LV�ORFDWHG��7KHQ�WKH�GHVLUHG�ILHOG�LV�IRXQG��7KLV� ILHOG� LV� WKHQ� XVXDOO\� VL]H�QRUPDOL]HG� DQG� VRPHWLPHV� GH�VODQWHG�� )LQDOO\�� WKH�FKDUDFWHUV�DUH�VHJPHQWHG�DQG�UHFRJQL]HG��1RWH�WKDW�WKH�UHFRJQLWLRQ�SKDVH�LV�RQO\�RQH�VWHS� LQ� D� ORQJ� SURFHVV�� ,Q� RXU� V\VWHP�ZH�PRGLI\� WKLV�PRGHO�� XVLQJ� IHHGEDFN� IURP�GRZQ�VWUHDP�VWDJHV�WR�LQIOXHQFH�XS��<XKDV�	�$QVDUL����������
/H1HW�/H1HW� UHFRJQL]HV�RQH� FKDUDFWHU�DW� WLPH��7KH�/H1HW�DUFKLWHFWXUH� LV� VKRZQ� LQ�)LJXUH� ��� ,Q� WKLV� ILJXUH� (DFK� VPDOO� ER[� UHSUHVHQWV� D� QHXUDO�QHW� �XQLW�� RU� �QHXURQ��><XKDV� ����@�� 7KH� PDSV� DUH� JHQHUDWHG� E\� FRQYROXWLRQV� ZLWK� IHDWXUH� H[WUDFWLRQ�NHUQHOV��,QSXW�LPDJHV�DUH�VL]HG�WR�ILW�LQ�D���[���SL[HO�ILHOG��EXW�HQRXJK�EODQN�SL[HOV�DUH� DGGHG� DURXQG� WKH� ERUGHU� RI� WKLV� ILHOG� WR� DYRLG� HGJH� HIIHFWV� LQ� WKH� FRQYROXWLRQ�FDOFXODWLRQV�� DQG� UHWXUQV� D� UDQN�RUGHUHG� OLVW� RI� SRVVLEOH� VLQJOH�FKDUDFWHU�LQWHUSUHWDWLRQV� RI� WKH� LQSXW� LPDJH�� DORQJ� ZLWK� FRQILGHQFH� VFRUHV� IRU� HDFK�LQWHUSUHWDWLRQ���



+DQGZULWLQJ�$UDELF�&KDUDFWHU�5HFRJQLWLRQ�8VLQJ�/H1HW�1HXUDO�1HWZRUN� ����������������������������

)LJ����
7KH� DFWLYDWLRQ� RI� WKH� LQSXW� ,Q� WKLV� ILJXUH�� DQG� WKH� ILUVW� WZR� OD\HUV� RI� WKH�QHWZRUN� DUH� LQGLFWHG�� GDUNHU� VKDGLQJ� LQGLFDWHV� JUHDWHU� DFWLYLW\�� 7KH� ZHLJKWHG�FRQQHFWLRQV�EHWZHHQ�XQLWV�DUH�KLJKO\�VWUXFWXUHG��7KH�PDSV�DUH�JHQHUDWHG�E\�FRQYROXWLRQV�ZLWK�IHDWXUH�H[WUDFWLRQ�NHUQHOV����

6HJPHQWDWLRQ�,I�RXU�REMHFWLYH�LV�WR�UHFRJQL]H�D�VWULQJ�RI�FKDUDFWHUV��WKH�VWULQJ�KDV�WR�EH�FXW�XS�LQWR�LQGLYLGXDO�FKDUDFWHUV��D�SURFHVV�FDOOHG�VHJPHQWDWLRQ��7KH�FRPSRQHQW�GR�WKLV�RSHUDWLRQ�LV�WKH�VHJPHQWHU��(DFK�SDUWLDO�LPDJH���VHJPHQW���LV�WKHQ�LQ�WXUQ�FODVVLILHG�E\�WKH�UHFRJQL]HU��7KH� GLIILFXOW\� RI� WKH� VHJPHQWDWLRQ� WDVN� VWURQJO\� GHSHQGV� RQ� WKH� TXDOLW\� DQG�W\SH� RI� WKH� VWULQJ�� )RU�PDFKLQH� SULQWLQJ� RI� SRRU� TXDOLW\� RU� IRU� KDQGZULWLQJ��ZKHUH�GLIIHUHQW�FKDUDFWHUV�PLJKW� WRXFK�DQG�VLQJOH�FKDUDFWHUV�PLJKW�EH�EURNHQ�LQWR�VHYHUDO�SLHFHV��WKH�WDVN�LV�YHU\�GLIILFXOW��(DFK�VHJPHQWV�LV�FDOOHG��&RQQHFWHG�&RPSRQHQWV���(DFK�RI�WKH�WKUHH�FRQQHFWHG�FRPSRQHQWV�LQ�)LJXUH���D��LV�LQGLYLGXDO�GLJLW��7KLV�LV�QRW�DOZD\V� WKH� FDVH�� LQ� )LJXUH� ��E�� WKHUH� DUH� WKUHH� GLJLWV� DQG� WKUHH� FRQQHFWHG�FRPSRQHQWV� DV� ZHOO�� 1RW� RQH� RI� WKH� FRQQHFWHG� FRPSRQHQWV� LV� DQ� LQGLYLGXDO� GLJLW��
7KH� ��� DQG� �®� DUH� FRPELQHG� WR� RQH� FRQQHFWHG� FRPSRQHQW� DQG� WKH� �m� LV�
GLVFRQQHFWHG� LQWR� WZR� FRQQHFWHG� FRPSRQHQWV�� 7KHUH� LV� QHHG� IRU� D� PXFK� PRUH�VRSKLVWLFDWHG� VHJPHQWHU��7KH� ILUVW� FRQQHFWHG� FRPSRQHQW�PXVW�EH�ELVHFWHG� LQWR� WZR�VHJPHQWV��DQG�UHPDLQLQJ�WZR�FRQQHFWHG�FRPSRQHQWV�MRLQHG�WR�RQH�VHJPHQW��:KDWHYHU� VHJPHQWDWLRQ� PHWKRG� LV� XVHG�� WKHUH� DUH� OLPLWDWLRQV� LQ� XVLQJ� WKH�SLSHOLQH�VFKHPH�VKRZQ�LQ�)LJXUH������



��� 5DVKDG�$�$O�-DZIL����

�D�� �E�� �F�
)LJ���

)RU� WKH� FKDUDFWHUV� VKRZQ� LQ� )LJXUH� ��F��� ZH� FRQVLGHU� WKH� �WHQWDWLYH� FXWV��ZKHUH� D� FRQQHFWHG� FRPSRQHQWV� DQDO\VLV� ORFDWHV� JDSV� EHWZHHQ� EOREV� RI� LQN�� 6XFK�
FXWV� DUH� ZLWKLQ� WKH� �m� DQG� WKH� �®� DQG� EHWZHHQ� WKHP�� 7KH� QH[W� VWHS� LQ� RXU�
VHJPHQWDWLRQ� SURFHVV� LV� WR� SDVV� VHJPHQWV� DQG� SRVVLEOH� VHJPHQW� FRPELQDWLRQV� WR�/H1HW� IRU� VFRULQJ� DV� SRVVLEOH� FKDUDFWHUV�� )LJXUH� ��� VKRZV� WKHVH� VHJPHQWV� DQG�VHJPHQW� FRPELQDWLRQV� DORQJ� ZLWK� WKHLU� WRS� VFRULQJ� FODVVLILFDWLRQ� DQG� FRQILGHQFH�OHYHO��7KH�QXPEHU�QHDU� WKH� WRS�RI� HDFK�ER[� LV� WKH�PRVW� OLNHO\� FODVVLILFDWLRQ�RI� WKH��LQN��LQ� WKH�ER[��7KH�QXPEHU�QHDU� WKH�ERWWRP�LV�/H1HW
V�UHODWLYH�FRQILGHQFH� LQ� WKH�FODVVLILFDWLRQ�� ,Q� RUGHU� WR� FKRRVH� D� FRQVLVWHQW� VHJPHQWDWLRQ� RI� WKH� LPDJH�ZH�PXVW�HQVXUH�WKDW�DOO�WKH�EODFN�DUHD�LV�DFFRXQWHG�IRU��DQG�WKDW�LW�LV�RQO\�XVHG�RQFH��/H&XQ��HW�DO���������
5HFRJQLWLRQ�EDVHG�6HJPHQWDWLRQ�7KH� VHJPHQWDWLRQ� WKDW� JLYHV� WKH� EHVW� FRPELQHG� VFRUH� LV� FKRVHQ�� 7KLV��UHFRJQLWLRQ� GULYHQ�� VHJPHQWDWLRQ� LV� XVXDOO\� XVHG� LQ� FRQMXQFWLRQ� ZLWK� G\QDPLF�SURJUDPPLQJ� WR� HIILFLHQWO\� ILQG� WKH� RSWLPDO� VROXWLRQ�� ,Q� WKLV� DSSURDFK� WKH�UHFRJQLWLRQ� HQJLQH� DQG� WKH� VHJPHQWHU� DUH� WLJKWO\� FRXSOHG�� 7KLV� LV� D� PHWKRG� ZH�EHOLHYH�WR�EH�DSSOLFDEOH�WR�PXOWL�FKDUDFWHU�UHFRJQLWLRQ���7KH�QXPEHU�RI�SRVVLEOH�VHJPHQWDWLRQV�RI�D�VSHFLILF�LPDJH�LV�H[WUHPHO\�ODUJH��(YHQ� LI� ZH� FRXOG� UHO\� RQO\� RQ� WKH� UHFRJQLWLRQ� ILHOG� WR� GHWHUPLQH� WKH� FRUUHFW�VHJPHQWDWLRQ��LW�ZRXOG�QRW�EH�IHDVLEOH�WR�WU\�VFRULQJ�DOO�SRVVLEOH�VHJPHQWV��HYHQ�ZLWK�DQ�H[WUHPHO\�IDVW�FODVVLILHU��ZH�FRXOG�QRW�UHDFK�D�VROXWLRQ�LQ�UHDVRQDEOH�FRPSXWLQJ�WLPH�� ,W� LV� QHFHVVDU\� WR� OLPLW� WKH� QXPEHU� RI� FDQGLGDWH� VHJPHQWDWLRQV� DV� PXFK� DV�SRVVLEOH��:H�ZRXOG�OLNH�WR�OLPLW�WKH�FDQGLGDWHV�ZH�FRQVLGHU��WR�WKH�VPDOOHVW�SRVVLEOH�VHW�ZKLOH�UHWDLQLQJ�KLJK�FRQILGHQFH�WKDW�WKH�FRUUHFW�VROXWLRQ�LV�D�PHPEHU�RI�LW����



+DQGZULWLQJ�$UDELF�&KDUDFWHU�5HFRJQLWLRQ�8VLQJ�/H1HW�1HXUDO�1HWZRUN� ����������������������������

)LJ����
%DFNSURSDJDWLRQ�/HDUQLQJ�$OJRULWKP�7KH�EDFNSURSDJDWLRQ�DOJRULWKP�KDV�EHHQ�ZLGHO\�XVHG�DV�D�OHDUQLQJ�DOJRULWKP�LQ�IHHG�IRUZDUG�PXOWLOD\HU�QHXUDO�QHWZRUNV��7KH�EDFNSURSDJDWLRQ�LV�DSSOLHG�WR�IHHG�IRUZDUG�DUWLILFLDO�QHXUDO�QHWZRUNV�ZLWK�RQH�RU�PRUH�KLGGHQ�OD\HUV��%DVHG� RQ� WKLV� DOJRULWKP�� WKH� QHWZRUN� OHDUQV� D� GLVWULEXWHG� DVVRFLDWLYH� PDS�EHWZHHQ�WKH�LQSXW�DQG�RXWSXW�OD\HUV��,Q� JHQHUDO�� WKH� GLIILFXOW\� ZLWK� PXOWLOD\HU� 3HUFHSWURQV� LV� FDOFXODWLQJ� WKH�ZHLJKWV�RI�WKH�KLGGHQ�OD\HUV�LQ�DQ�HIILFLHQW�ZD\�WKDW�UHVXOW�LQ�WKH�ODVW�RXWSXW�HUURU��7R�XSGDWH� WKH� ZHLJKWV�� RQH� PXVW� FDOFXODWH� DQ� HUURU�� $W� WKH� RXWSXW� OD\HU� WKLV� HUURU� LV�HDVLO\�PHDVXUHG��WKLV�LV�WKH�GLIIHUHQFH�EHWZHHQ�WKH�DFWXDO�DQG�WDUJHW�RXWSXWV��$W�WKH�KLGGHQ�OD\HUV��KRZHYHU��WKHUH�LV�QR�GLUHFW�REVHUYDWLRQ�RI�WKH�HUURU��KHQFH��VRPH�RWKHU�WHFKQLTXH� PXVW� EH� XVHG� WR� FDOFXODWH� DQ� HUURU� DW� WKH� KLGGHQ� OD\HUV� WKDW� ZLOO� FDXVH�PLQLPL]DWLRQ�RI�WKH�RXWSXW�HUURU��DV�WKLV�LV�WKH�XOWLPDWH�JRDO��:H� ZDQW� WR� WUDLQ� D� PXOWL�OD\HU� IHHG� IRUZDUG� QHWZRUN� E\� JUDGLHQW� GHVFHQW� WR�DSSUR[LPDWH�DQ�XQNQRZQ� IXQFWLRQ��EDVHG�RQ� VRPH� WUDLQLQJ�GDWD�FRQVLVWLQJ�RI�SDLUV�� � �[ W � 7KH�YHFWRU� [ UHSUHVHQWV�D�SDWWHUQ�RI�LQSXW�WR�WKH�QHWZRUN��DQG�WKH�YHFWRU�W WKH� FRUUHVSRQGLQJ� WDUJHW�� 7KH�RYHUDOO� JUDGLHQW�ZLWK� UHVSHFW� WR� WKH� HQWLUH� WUDLQLQJ�
VHW�LV�MXVW�WKH�VXP�RI�WKH�JUDGLHQWV�IRU�HDFK�SDWWHUQ��LQ�ZKDW�IROORZV�ZH�ZLOO�WKHUHIRUH�GHVFULEH�KRZ�WR�FRPSXWH�WKH�JUDGLHQW�IRU�MXVW�D�VLQJOH�WUDLQLQJ�SDWWHUQ��'XULQJ� WKH� WUDLQLQJ� VHVVLRQ� RI� WKH� QHWZRUN�� D� SDLU� RI� SDWWHUQV� LV� SUHVHQWHG�
� � �N N[ W � ZKHUH� N[ LV�WKH�LQSXW�SDWWHUQ�DQG�� NW LV�WKH�WDUJHW�RU�GHVLUHG�SDWWHUQ��
7KH� N[ SDWWHUQ�FDXVHV�RXWSXW�UHVSRQVHV�DW�HDFK�QHXURQ�LQ�HDFK�OD\HU�DQG��KHQFH��DQ�
DFWXDO�RXWSXW� N2 DW�WKH�RXWSXW�OD\HU��$W�WKH�RXWSXW�OD\HU��WKH�GLIIHUHQFH�EHWZHHQ�WKH�
DFWXDO� DQG� WDUJHW� RXWSXWV� \LHOGV� DQ� HUURU� VLJQDO�� 7KLV� HUURU� VLJQDO� GHSHQGV� RQ� WKH�YDOXHV� RI� WKH� ZHLJKWV� RI� WKH� QHXURQV� LQ� HDFK� OD\HU�� 7KLV� HUURU� LV� PLQLPL]HG�� DQG�GXULQJ�WKLV�SURFHVV�QHZ�YDOXHV�IRU�WKH�ZHLJKWV�DUH�REWDLQHG��7KH�VSHHG�DQG�DFFXUDF\�RI�WKH�OHDUQLQJ�SURFHVV�RI�XSGDWLQJ�WKH�ZHLJKWV�DOVR�GHSHQGV�RQ�D�OHDUQLQJ�UDWH���
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+DQGZULWLQJ�$UDELF�&KDUDFWHU�5HFRJQLWLRQ�� WKH�PDLQ�VKDSHV�RI�$UDELF�DOSKDEHW�$UDELF� ZULWLQJ� DQG� $UDELF� FKDUDFWHUV� KDYH� PDQ\� IHDWXUHV� WKDW� PDNH� WKH�$UDELF�FKDUDFWHU� � UHFRJQLWLRQ�V\VWHP�GLIIHUV� WKDQ� WKH� UHFRJQLWLRQ� V\VWHPV� IRU�RWKHU�ODQJXDJHV�VXFK�DV�/DWLQ�DQG�&KLQHVH��$UDELF�ZRUGV�DUH�ZULWWHQ�IURP�ULJKW�WR�OHIW�LQ�D�FXUVLYH� VFULSW� LQ� ERWK� KDQGZULWWHQ� DQG� W\SHZULWWHQ� �$PLQ�� ������� $OVR�� $UDELF�FKDUDFWHUV� KDYH� PDQ\� FKDUDFWHULVWLFV� WKDW� FRPSOLFDWH� WKH� UHFRJQLWLRQ� RI� VXFK�FKDUDFWHUV��6RPH�RI�WKHVH�FKDUDFWHULVWLFV�DUH�OLVWHG�EHORZ��
��� $UDELF� DOSKDEHW� FRQVLVWV� RI� ��� FKDUDFWHUV�� 7KH� VKDSH� RI� PRVW� RI� WKHVH�

FKDUDFWHUV�LV�D�IXQFWLRQ�RI�WKHLU�SRVLWLRQV�ZLWKLQ�WKH�ZRUG��ZKHUH�HDFK�FKDUDFWHU�
FDQ�KDYH�XS� WR�IRXU�GLIIHUHQW� IRUPV� WKDW� LQFUHDVH� WKH�QXPEHU�RI�SDWWHUQV� IURP�
���WR�DERXW����SDWWHUQV��$PLQ����������

��� 0RVW�RI�$UDELF� FKDUDFWHUV� ����RI�����KDYH� D� FKDUDFWHU� FRPSOHPHQWDU\� WKDW� LV�
DVVRFLDWHG�ZLWK�WKH�ERG\�RI�WKH�FKDUDFWHU��7KLV�FRPSOHPHQWDU\�PD\�EH�GRW��WZR�
GRWV�� WKUHH�GRWV��RU� ]LJ]DJ� �LQ�$UDELF� LW� LV� FDOOHG�KDP]D��� ,W� FDQ�EH� DERYH� WKH�
FKDUDFWHU��®���EHORZ��J� ��RU�LQVLGH�WKH�FKDUDFWHU��V� �6DOHK���������

��� 7KHUH� DUH� PDQ\� JURXSV� RI� FKDUDFWHUV� WKDW� KDYH� WKH� VDPH� ERG\�� EXW� WKH\� DUH�
GLVWLQJXLVKHG� E\� WKH� QXPEHU� RI� GRWV� � �]]]]*]]* ��� WKH� SRVLWLRQ� RI� GRWV� �V*a��� RU�
ZKHWKHU�LW�LV�GRW�RU�]LJ]DJ�� ]]* � �6DOHK���������

��� $Q�$UDELF�FKDUDFWHU�PD\�FRQQHFW�WR�RQH�VLGH��HLWKHU�ULJKW�RU�OHIW���WR�ERWK�VLGHV��
RU�WR�QHLWKHU�VLGH��)RU�H[DPSOH��WKH�µ$OLI¶�FRQQHFWV�WR�WKH�ULJKW�EXW�QHYHU�WR�WKH�
OHIW�� 7KLV� LQIRUPDWLRQ� RIIHUV� D� FOHDU�FXW� PHWKRG� RI� �XVXDOO\�� YDOLGDWLQJ� RU�
LQFUHDVLQJ� WKH� FRQILGHQFH� OHYHO� LQ� WKH� FODVVLILFDWLRQ� RI� VRPH� FKDUDFWHUV�� )RU�
H[DPSOH�� LI� D� µ:DZ¶�ZDV�PL[HG�ZLWK� D� µ0HHP¶�� WKH� FRQIOLFW� FRXOG� HDVLO\� EH�
UHVROYHG� WR� WKH� µ0HHP¶V¶�DGYDQWDJH� LI� WKH�VXVSHFWHG� FKDUDFWHU�ZDV� FRQQHFWHG�
WR�WKH�OHIW��IRU�D�µ:DZ¶�QHYHU�FRQQHFWV�WR�WKH�OHIW��.KDUPD�	�:DUG���������$ GHFLVLRQ�WUHH�ZDV�XVHG�IRU�FODVVLI\LQJ�$UDELF�FKDUDFWHUV��7KH�WUHH�LV�TXLWH�VKDOORZ�� �� OHYHOV� GHHS�� ZKLFK� LV� EHWWHU� IRU� VSHHG�� $OVR�� WKH� WHVWV� XVHG� IRU�FODVVLILFDWLRQ� DUH� WKHPVHOYHV� VLPSOH�� 7KLV� FRPELQDWLRQ�� WRJHWKHU� ZLWK� PXOWLSOH�WHVWLQJ� IHDWXUHV� LV� GHVLJQHG� WR� HQVXUH� VSHHG� RI� H[HFXWLRQ�� DV� ZHOO� DV� FHUWDLQW\� RI�FODVVLILFDWLRQ���.KDUPD�	�:DUG���������6LQFH� WKH� UHFRJQLWLRQ� LV� QRW� DIIHFWHG� E\� DGGLQJ� QRLVH�� LI� WKH� GRWV� DUH�LJQRUHG��WKH�QXPEHU�RI�GLIIHUHQW�VKDSHV�WR�EH�UHFRJQL]HG�ZLOO�EH�UHGXFHG�IURP�����

WR��6 DV�VKRZQ�LQ�WDEOH����
7DEOH����0DLQ�$UDELF�FKDUDFWHUV�VKDSHV�

,VRODWHG� %HJLQQLQJ� 0HGLDQ� (QG� ,VRODWHG� %HJLQQLQJ� 0HGLDQ� (QG� ,VRODWHG� %HJLQQLQJ� 0HGLDQ� (QG�

� � � � � � � � � � � �

� � � � � � � � � � � �
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,Q�RUGHU�WR�UHFRJQL]H�$UDELF�FKDUDFWHU��WKH�SUREOHP�ZLOO�EH�GLYLGHG�LQWR�WKUHH�SDUWV��ERG\�FODVVLILHU��ZKHUH�WKH�PDLQ�ERG\�RI�WKH�XQNQRZQ�FKDUDFWHU�UHJDUGOHVV�ZLOO�EH� FODVVLILHG� RI� WKH� GRWV� RU� ]LJ]DJ�� ,Q� DGGLWLRQ�� WKH� QRLVH� DQG� FKDUDFWHU�FRPSOHPHQWDU\� WKDW� LV� DVVRFLDWHG�ZLWK� WKH� ERG\� RI� WKH� XQNQRZQ� FKDUDFWHU� ZLOO� EH�UHPRYHG� XVLQJ� +RSILHOG� QHWZRUN�� 7KLV� SDUW� FODVVLILHV� WKH� PDLQ� ERG\� WKURXJK� WZR�VWDJHV�� 7KH� ILUVW� ZLOO� EH� XVHG� WR� HQDEOH� WKLV� QHWZRUN� RI� UHPRYLQJ� WKH� QRLVH� DQG�HQKDQFLQJ� WKH� ERG\� RI� WKH� FKDUDFWHU�� WKH� ERG\� RI�$UDELF� FKDUDFWHUV�ZLOO� EH� VWRUHG�ZLWKLQ�WKH�QHWZRUN��7KXV��WKLV�QHWZRUN�ZLOO�FRQVLGHU�WKH�FKDUDFWHU�FRPSOHPHQWDU\�DV�D QRLVH�DQG� WKH�RXWSXW�RI� WKH�QHWZRUN�ZLOO�EH� WKH�VWRUHG�ERG\�WKDW� LV� VLPLODU� WR� WKH�ERG\�RI�WKH�XQNQRZQ�FKDUDFWHU��7KH�RXWSXW�ZLOO�EH�VHQG�WR�DQRWKHU�VWDJH��LQ�WKLV�SDUW�DV� DQ� LQSXW� DQG� RXWSXWV� WKH� FODVV� WKDW� WKH� XQNQRZQ� SDWWHUQ� EHORQJV� WR�� XVLQJ� D�EDFNSURSDJDWLRQ�DOJRULWKP��7KH�VHFRQG�SDUW�LV� WKH�FRPSOHPHQWDU\�FODVVLILHU��ZKHUH�WKH� FRPSOHPHQWDU\� RI� WKH� XQNQRZQ� FKDUDFWHU� UHFRJQL]HG�� ,W� KDV� WR� GHWHUPLQH� WKH�QXPEHU�RI� GRWV�� SRVLWLRQ�� DQG�ZKHWKHU� WKH\� DUH�GRWV� RU� ]LJ]DJ��7KXV�� WKH� GRWV� DQG�WKHLU� QXPEHU� FDQ� EH� UHFRJQL]HG� E\� WKHLU� VL]H��$QG� � WKH� WKLUG� SDUW� LV� WKH� DJJUHJDWH�FODVVLILHU��:KHUH� WKH� UHVXOW� RI� WKH� SUHYLRXV�SDUWV� FRPELQHG� DQG�SURGXFHV� WKH� FODVV�WKDW�WKH�XQNQRZQ�FKDUDFWHU�EHORQJV�WR���� 8VLQJ�/H1HW�IRU�$UDELF�FKDUDFWHU�UHFRJQLWLRQ�2XU�V\VWHP�RI�$UDELF�FKDUDFWHU�UHFRJQLWLRQ�FDQ�EH�GLYLGHG�LQWR�WZR�VWDJHV�DV�IROORZLQJ��:H�ZLOO� VWDUW� ZLWK�PDLQ� ERG\� UHFRJQLWLRQ� XVLQJ� /H1HW�� DQG� DIWHU� WKDW�� GRWV�UHFRJQLWLRQ�XVLQJ�VHDUFK��DV�IROORZLQJ��)LUVWO\��QRLVH�ZLOO�EH�LVRODWHG�IURP�WKH�LQSXW�FKDUDFWHU��7KHQ��WKH�VHDUFK�DUHD�ZLOO�EH�GHWHUPLQLQJ�GHSHQGHQWO\�RQ�WKH�W\SH�RI�VKDSH��VRPH�DUHDV�ZLOO�EH�DERYH�WKH�PDLQ�VKDSH�DQG�RWKHUV�EHORZ�LW��$QG�ODVWO\��VHDUFKLQJ�WKH�GHWHUPLQHG�VHDUFK�DUHD�LQ�WKH�LVRODWHG�QRLVH�DUUD\�IRU�VLQJOH��GRXEOH��RU�WULSOH�GRWV�GHSHQGLQJ�RQ�WKH�VKDSH�RI�FKDUDFWHU���
1HWZRUN�GHVLJQ�� LQSXW�DQG�RXWSXW�XQLW��7KH� LQSXW� RI� WKH� QHWZRUN� LV� D� ��� E\� ��� QRUPDOL]HG� LPDJH�� 7KH� RXWSXW� LV�FRPSRVHG�RI����XQLWV��RQH�SHU�FODVV��DQG�XVHV�SODFH�FRGLQJ���

IHDWXUH�0DSV�DQG�:HLJKW�6KDULQJ��7KH�GHWHFWLRQ�RI�D�SDUWLFXODU�IHDWXUH�DW�DQ\�ORFDWLRQ�RQ�WKH�LQSXW�FDQ�EH�HDVLO\�GRQH� XVLQJ� WKH� �ZHLJKW� VKDULQJ��� 'LVWLQFWLYH� IHDWXUHV� RI� DQ� REMHFW� FDQ� DSSHDU� DW�YDULRXV� ORFDWLRQV�RQ� WKH� LQSXW� LPDJH��7KHUHIRUH� LW� VHHPV�MXGLFLRXV� WR�KDYH�D� VHW�RI�IHDWXUH�GHWHFWRUV� WKDW� FDQ�GHWHFW�D�SDUWLFXODU� LQVWDQFH�RI�D� IHDWXUH� DQ\ZKHUH�RQ� WKH�LQSXW� SODQH�� ,W� FDQ� EH� LQWHUSUHWHG� DV� LPSRVLQJ� HTXDOLW\� FRQVWUDLQWV� DPRQJ� WKH�FRQQHFWLRQ� VWUHQJWKV�� 7KLV� WHFKQLTXH� FDQ� EH� LPSOHPHQWHG� ZLWK� YHU\� OLWWOH�FRPSXWDWLRQDO�RYHUKHDG��:HLJKW�VKDULQJ�QRW�RQO\�JUHDWO\�UHGXFHV�WKH�QXPEHU�RI�IUHH�SDUDPHWHUV�LQ�WKH�QHWZRUN� EXW� DOVR� FDQ� H[SUHVV� LQIRUPDWLRQ� DERXW� WKH� JHRPHWU\� DQG� WRSRORJ\� RI� WKH�WDVN�� ,Q�RXU� FDVH�� WKH� ILUVW� KLGGHQ� OD\HU� LV� FRPSRVHG�RI� VHYHUDO�SODQHV� WKDW�ZH� FDOO�IHDWXUH�PDSV��$OO� XQLWV� LQ� D�SODQH� VKDUH� WKH� VDPH� VHW�RI�ZHLJKWV�� WKHUHE\�GHWHFWLQJ�
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WKH�VDPH�IHDWXUH�DW�GLIIHUHQW�ORFDWLRQV��6LQFH�WKH�H[DFW�SRVLWLRQ�RI�WKH�IHDWXUH�LV�QRW�LPSRUWDQW��WKH�IHDWXUH�PDSV�QHHG�QRW�KDYH�DV�PDQ\�XQLWV�DV�WKH�LQSXW���

1HWZRUN�$UFKLWHFWXUH��7KH�QHWZRUN�LV�UHSUHVHQWHG�LQ�)LJXUH����,WV�DUFKLWHFWXUH�LV�D�GLUHFW�H[WHQVLRQ�RI�WKH� RQH� SURSRVHG� LQ� �/H&XQ�� ������� 7KH� QHWZRUN� KDV� WZR� KLGGHQ� OD\HUV� QDPHG��+ DQG� �+ ��+ LV�FRPSRVHG�RI���JURXSV�RI����XQLWV�DUUDQJHG�DV��� LQGHSHQGHQW���E\���IHDWXUH�PDSV��(DFK�XQLW�LQ�D�IHDWXUH�PDSV�WDNHV�LQSXW�RQ�D���E\���QHLJKERUKRRG�RQ�WKH� LQSXW� SODQH�� 7KH�PRWLYDWLRQ� LV� KLJK� UHVROXWLRQ� PD\� EH� QHHGHG� WR� GHWHFW� WKH�SUHVHQFH�RI�D�IHDWXUH��ZKLOH�LWV�H[DFW�SRVLWLRQ�QHHG�QRW�EH�GHWHUPLQHG�ZLWK�HTXDOO\�KLJK�SUHFLVLRQ��,W� LV� NQRZQ� WKDW� WKH� NLQGV�RI� IHDWXUHV� WKDW� DUH� LPSRUWDQW� DW� RQH� SODFH� LQ� WKH�LPDJH� DUH� OLNHO\� WR� EH� LPSRUWDQW� LQ� RWKHU� SODFHV� �/H&XQ� HW� DO�� ������� 7KHUHIRUH�FRUUHVSRQGLQJ� FRQQHFWLRQV� RQ� HDFK� XQLW� LQ� D� JLYHQ� IHDWXUH�PDS� DUH� FRQVWUDLQHG� WR�KDYH�WKH�VDPH�ZHLJKWV��2Q�RWKHU�ZRUGV��HDFK�RI�WKH��XQLW�LQ�
��+ XVHV�WKH�VDPH�VHW�RI�

���ZHLJKWV��7KH� IXQFWLRQ�SHUIRUPHG�E\� D� IHDWXUH�PDS�FDQ� WKXV�EH� LQWHUSUHWHG� DV� D�QRQOLQHDU�VXE�VDPSOHG�FRQYROXWLRQ�ZLWK�D���E\���NHUQHO���

) L J � � ��
2I�FRXUVH��XQLWV�LQ�DQRWKHU�PDS�VKDUH�DQRWKHU�VHW�RI����ZHLJKWV��8QLWV�GR�QRW�VKDUH� WKHLU�ELDVHV��(DFK�XQLW� WKXV�KDV���� LQSXW�SODQH� WDNH� WKHLU� LQSXW� IURP�D�YLUWXDO�EDFNJURXQG�SODQH�ZKRVH�VWDWH�LV�HTXDO�WR�FRQVWDQW��SUHGHWHUPLQHG�EDFNJURXQG�OHYHO��
OD\HU� �+ FRPSULVHV�����XQLWV����E\���WLPHV����������FRQQHFWLRQV������WLPHV�����SOXV�����ELDVHV��EXW�RQO\�����IUHH�SDUDPHWHUV������ELDVHV�SOXV����WLPHV���IHDWXUH�NHUQHOV��VLQFH�PDQ\�FRQQHFWLRQV�VKDUH�WKH�VDPH�ZHLJKW��
/D\HU� �+ LV�FRPSRVHG�RI����IHDWXUHV�PDSV��(DFK�IHDWXUH�PDS�FRQWDLQV����

XQLWV�DUUDQJHG�LQ�D���E\���SODQH��7KH�FRQQHFWLRQ�VFKHPH�EHWZHHQ� �+ DQG� �+ LV�
TXLWH� VLPLODU� WR� WKH� RQH� EHWZHHQ� WKH� LQSXW� DQG� �+ � (DFK� XQLW� LQ� �+ FRPELQHV�



+DQGZULWLQJ�$UDELF�&KDUDFWHU�5HFRJQLWLRQ�8VLQJ�/H1HW�1HXUDO�1HWZRUN� ����������������������������

ORFDO� LQIRUPDWLRQ� FRPLQJ� IURP� �� RI� WKH� �� GLIIHUHQW� IHDWXUH� PDSV� LQ� �+ � ,WV�UHFHSWLYH�ILHOG�LV�FRPSRVHG�RI�VL[���E\���QHLJKERUKRRGV�FHQWHUHG�DURXQG�XQLWV�WKDW�DUH� DW� LGHQWLFDO� SRVLWLRQV� ZLWKLQ� HDFK� RI� WKH� �� PDSV�� &RQQHFWLRQV� IDOOLQJ� RII� WKH�
ERXQGDULHV�DUH�WUHDWHG�OLNH�DV�LQ� �+ � 7R�VXPPDUL]H��OD\HU� �+ FRQWDLQV�����XQLWV�
����WLPHV���E\����DQG�WKHUH�LV�D�WRWDO�RI�������FRQQHFWLRQV�EHWZHHQ�OD\HUV� �+ DQG��+ �����XQLWV�WLPHV�����LQSXW�OLQHV���$OO�WKHVH�FRQQHFWLRQV�DUH�FRQWUROOHG�E\�RQO\����� IUHH� SDUDPHWHUV� ��� IHDWXUH� PDSV� WLPHV� ���� ZHLJKWV� SOXV� ���� ELDVHV���
&RQQHFWLRQV� HQWHULQJ� �+ DQG� �+ DUH� ORFDO� DQG� DUH� KHDYLO\� FRQVWUDLQHG��8QLWV� ��FRQQHFWLRQV�ZLWK�SUHYLRXV�OD\HU��DQG�IUHH�SDUDPHWHUV�RI�DOO�OD\HUV�DUH�LQ�WDEOH����

7KH�RXWSXW�OD\HU�KDV����XQLWV�DQG�LV�DOVR�IXOO\�FRQQHFWHG�WR� �+ � LW�FRQVLVWV�RI�������ZHLJKWV�� ,Q� VXPPDU\�� WKH�QHWZRUN�KDV�����XQLWV��������FRQQHFWLRQV��DQG�������LQGHSHQGHQW�SDUDPHWHUV���
1HWZRUN�7UDLQLQJ�7KH� QRQOLQHDU� IXQFWLRQ� XVHG� DW� HDFK� QRGH� ZDV� D� VFDOHG� K\SHUEROLF� WDQJHQW�6\PPHWULF�IXQFWLRQV�RI�WKDW�NLQG�DUH�EHOLHYHG�WR�\LHOG�IDVWHU�FRQYHUJHQFH��DOWKRXJK�WKH� OHDUQLQJ� FDQ� EH� H[WUHPHO\� VORZ� LI� VRPH� ZHLJKWV� DUH� WRR� VPDOO� �/H&XQ� HW� DO��������� 7KH� WDUJHW� YDOXHV� IRU� WKH� RXWSXW� XQLWV� ZHUH� FKRVHQ� ZLWKLQ� WKH� TXDVL� OLQHDU�UDQJH� RI� WKH� VLJPRLG�� 7KLV� SUHYHQWV� WKH� ZHLJKWV� IURP� JURZLQJ� LQGHILQLWHO\� DQG�SUHYHQWV�WKH�RXWSXW�XQLWV�IURP�RSHUDWLQJ�LQ� WKH�IODW�VSRW�RI�WKH�VLJPRLG��7KH�RXWSXW�FRVW�IXQFWLRQ�ZDV�WKH�PHDQ�VTXDUHG�HUURU��%HIRUH�WUDLQLQJ��WKH�ZHLJKWV�ZHUH�LQLWLDOL]HG�ZLWK�UDQGRP�YDOXHV��7KH� SURFHVV� VWDUWV� ZLWK� DSSO\LQJ� WKH� ILUVW� SDWWHUQ�� WKHQ� WKH� SDWWHUQV� ZHUH�UHSHDWHGO\�SUHVHQWHG�LQ�D�FRQVWDQW�RUGHU��7KH�ZHLJKWV�ZHUH�XSGDWHG�DFFRUGLQJ�WR�WKH�VR�FDOOHG�VWRFKDVWLF�JUDGLHQW��XSGDWLQJ�DIWHU�HDFK�SUHVHQWDWLRQ�RI�D�VLQJOH�SDWWHUQ��DV�RSSRVHG� WR� WKH� �WUXH�� JUDGLHQW� SURFHGXUH� �DYHUDJLQJ� RYHU� WKH� ZKROH� WUDLQLQJ� VHW�EHIRUH� XSGDWLQJ� WKH� ZHLJKWV�� )URP� HPSLULFDO� VWXG\� �VXSSRUWHG� E\� WKHRUHWLFDO�DUJXPHQWV���WKH�VWRFKDVWLF�JUDGLHQW�ZDV�IRXQG�WR�FRQYHUJH�PXFK�IDVWHU�WKDQ�WKH�WUXH�JUDGLHQW��HVSHFLDOO\�RQ�ODUJH��UHGXQGDQW�GDWD�EDVHV��

7DEOH����XQLWV��FRQQHFWLRQV�DQG�IUHH�SDUDPHWHUV�RI�DOO�OD\HUV�
/D\HU� 8QLWV� &RQQHFWLRQV�ZLWK�SUHYLRXV�OD\HU� )UHH�SDUDPHWHUV�
,QSXW� ���� ���� ����

)LUVW�KLGGHQ�OD\HU� ���� ����� ����
6HFRQG�KLGGHQ�OD\HU� ���� ������ ����

2XWSXW� ��� ������ ������
6XPPDWLRQ ��� ����� �����

IHDWXUH�ZRUN�7KH�QHHGLQJ�IRU�D�ORW�RI�LQWHUHVW�WR�UHFRJQL]H�KDQGZULWLQJ�$UDELF�FKDUDFWHU�LV�VWLOH� UHTXLUHG�� WR� PLQLPL]H� D� ORW� RI� HUURUV� GHSHQGLQJ� ZLWK� WKH� GHVLJQ� RI�KDQGZULWLQJ�ODQJXDJH�LWVHOI��$OVR�WKH�UHFRJQLWLRQ�RI�WKH�SLFWXUHV�WKDW�QRW�UHODWHG�ZLWK�ZULWWHQ�WH[W�DQG�VHOHFW�LW�DV�D�SLFWXUH�VWLOH�RSHQ�TXHVWLRQ��
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5HIHUHQFHV���� $PLQ�� $�� ������� 2II� OLQH� $UDELF� &KDUDFWHU� 5HFRJQLWLRQ� $� 6XUYH\��,&'$5
���YRO���SS�������������� $PLQ�� $�� ������� 5HFRJQLWLRQ� RI� +DQG�SULQWHG� &KDUDFWHUV� %DVHG� RQ�6WUXFWXUDO�'HVFULSWLRQ�DQG�,QGXFWLYH�/RJLF�3URJUDPPLQJ��35/�YRO������1R������SS���������������� %XUJHV��&�� -��&�� �������$� WXWRULDO�RQ� VXSSRUW� YHFWRU�PDFKLQHV� IRU�SDWWHUQ�UHFRJQLWLRQ��'DWD�0LQLQJ�DQG�.QRZOHGJH�'LVFRYHU\���������SS����±�������� (O�:DNLO�� 6��� 6KRXNU\�� $�� ������� 2Q�OLQH� 5HFRJQLWLRQ� RI� +DQGZULWWHQ�,VRODWHG�$UDELF�&KDUDFWHUV��3DWWHUQ�5HFRJQLWLRQ��9RO�����1R����SS������������ )XNXVKLPD��N���������QHRFRJQLWURQ��D�VHOI�RUJDQL]LQJ�QHXUDO�QHWZRUN�PRGHO�IRU� D� PHFKDQLVP� RI� SDWWHUQ� UHFRJQLWLRQ� XQDIIHFWHG� E\� D� VKLIW� LQ� SRVLWLRQ��ELRO��&\EHUQHWLFV�����SS������������� +DVKLPRWR�� :�������� 4XDGUDWLF� IRUPV� LQ� QDWXUDO� LPDJHV�� 1HWZRUN��&RPSXWDWLRQ�LQ�1HXUDO�6\VWHPV���������SS����±�������� .KDUPD��1���:DUG��5���������$�1RYHO�,QYDULDQW�0DSSLQJ�$SSOLHG�WR�+DQG�ZULWWHQ�$UDELF�&KDUDFWHU�5HFRJQLWLRQ��3DWWHUQ�5HFRJQLWLRQ��YRO������QR������SS��������������� /H&XQ��<���%RVHU��%���'HQNHU��-���+HQGHUVRQ��'���+RZDUG��5���+XEEDUG��:�����-DFNHO��/�� �������+DQGZULWWHQ�'LJHW�5HFRJQLWLRQ�ZLWK�D�%DFN�SURSDJDWLRQ�1HWZRUN��LQ�$GYDQFHV�LQ�1HXUDO�,QIRUPDWLRQ�3URFHVVLQJ�����1,36�����'��/��7RXUHWVN\�HG���SS������������� /H&XQ�� <��� %RWWRX�� /��� %HQJLR�� <��� +DIIQHU�� 3�� ������� *UDGLHQW�EDVHG�OHDUQLQJ�DSSOLHG�WR�GRFXPHQW�UHFRJQLWLRQ��3URFHHGLQJV�RI�WKH�,(((����������SS�����±���������� 0HXOOHU��.��5���0LND��6���5�DWVFK��*���7VXGD��.���6FK�RONRSI��%���������$Q�,QWURGXFWLRQ� WR�.HUQHO±%DVHG�/HDUQLQJ�$OJRULWKPV��,(((�7UDQVDFWLRQV�RQ�1HXUDO�1HWZRUNV���������SS����±��������� 1DRXP�� U���$O�UDZL��+��$QG� -DELU��$�� ������� VXSHUYLVHG� QHRFRJQLWURQ� IRU�KDQGZULWWHQ�$UDELF� FKDUDFWHUV� UHFRJQLWLRQ��%DVUDK� -�� 6FLHQFH��$�� YRO�� ����QR����SS�������������� 6DOHK�� 6�� ������� $Q�2Q�/LQH�$XWRPDWLF� $UDELF�'RFXPHQW� 5HDGHU��06F��7KHVLV��8QLYHUVLW\�RI�%DVUDK��,UDT������ <XKDV�� %��� $QVDUL�� 1�� ������� 1HXUDO� 1HWZRUNV� LQ� 7HOHFRPPXQLFDWLRQV��.OXZHU�$FDGHPLF�3XEOLVKHUV��
�



7KH�8QLYHUVLW\�5HVHDUFKHU�-RXUQDO��,VVXH�1R�����������������-XO\�'HFHPEHU������� 7KH�8QLYHUVLW\�RI�,EE��<HPHQ�������

$9(5$*(�1(87521�&5266�6(&7,21�2)��$/ 86,1*����$0�%(1(87521�6285&(�
�

$EGXOODK�$KPHG�$O�6KDP\�
'HSDUWPHQW�RI�&XUULFXOXP�	�7HDFKLQJ�0HWKRGV�RI��6FLHQFH��� &ROOHJH�RI�(GXFDWLRQ��6DQD¶D�8QLYHUVLW\�DDOBVKDP\#\DKRR�FRP��

$EVWUDFW�
� 7KH�DYHUDJH�QHXWURQ�FURVV� VHFWLRQV�RI���$O�Q�WRW��� ��$O�Q�Q���$O�DQG� ��$O�Q�S���0J� � ZHUH� FRPSXWHG� � ZLWK� WKH� QXPHULFDO� JUDSKLFDO�PHWKRG� RI� QHXWURQ� VRXUFH� XWLOL]LQJ� � WKHRUHWLFDO� YDOXHV� RI� QHXWURQ�FURVV� VHFWLRQV�� 7KHVH� YDOXHV� ZHUH� REWDLQHG� XVLQJ� WZR� FRGHV��6&$7����� IRU� WRWDO� DQG� HODVWLF� FURVV� VHFWLRQ� FDOFXODWLRQV� DQG�&,1'<�FRGH�IRU���$O�Q�S����0J�FURVV�VHFWLRQ�FDOFXODWLRQ��7KH�JOREDO�QHXWURQ�203V�ZHUH� REWDLQHG� XVLQJ� WKH�PLFURVFRSLF� RSWLFDO�PRGHO�FRGH�020��7KH�DYHUDJH���$O�Q�S����0J�FURVV�VHFWLRQ�ZDV�PHDVXUHG�ZLWK����$P�%H�QHXWURQ�VRXUFH�DQG�1DO�7O�´�î�´�ZHOO�W\SH�GHWHFWRU��
7KH�PHDQ�PHDVXUHG�YDOXH�LV����r �����PE��ZKLFK�LQ�DJUHHPHQW�ZLWK�WKH�FDOFXODWHG�YDOXHV��

��� ,QWURGXFWLRQ��
1HXWURQ� $FWLYDWLRQ� $QDO\VLV� �1$$�� LV� D� TXDQWLWDWLYH� DQG� TXDOLWDWLYH�PHWKRG��LW¶V�EDVHG�RQ�WKH�QXFOHDU�UHDFWLRQ�EHWZHHQ�QHXWURQV�DQG�WDUJHW�QXFOHL��1$$�LV�XVHG�WR�LQYHVWLJDWH�WKH�WUDFH�HOHPHQWV�LQ�RI�SDUW�SHU�PLOOLRQ��SSP��UDQJH��DOWKRXJK��LW¶V� XVHIXO� PHWKRG� IRU� GHWHUPLQDWLRQ� � RI� JHRORJLFDO�� HQYLURQPHQWDO�� ELRORJLFDO��VDPSOHV�ZLWKRXW�FKHPLFDO�VHSDUDWLRQ>�@�7KH� LPSRUWDQFH� RI� 1$$� LQ� DSSOLHG� SK\VLFV� DQG� WHFKQRORJ\� PDNHV� LW�QHFHVVDU\�WR�KDYH�GHWDLOHG�NQRZOHGJH�RI�WKH�FURVV�VHFWLRQV�IRU�WKHVH�UHDFWLRQV>�@� 7KH�
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ZKHUH�,�Q��DQG�(Q DUH�QHXWURQ�LQWHQVLW\�DQG�QHXWURQ�HQHUJ\�UHVSHFWLYHO\��7KH� FDOFXODWLRQV� RI� WKH� DYHUDJH� QHXWURQ� FURVV�VHFWLRQV� ZHUH� SHUIRUPHG�XVLQJ�$1&6&�SURJUDP��ZKLFK�LV�EXLOW�DFFRUGLQJ�WR�WKH�DYHUDJH�QXPHULFDO�JUDSKLFDO�RI�QHXWURQ�HQHUJ\�VSHFWUXP�RI�WKH�VRXUFH>VHH�5HI����@���
��� 5HVXOWV�DQG�'LVFXVVLRQ�

����7KH�7KHRUHWLFDO�1HXWURQ�&URVV�6HFWLRQV��7KH�FDOFXODWHG�YDOXHV� IRU� WRWDO�QHXWURQ�FURVV� VHFWLRQV�DUH� VKRZQ� LQ� ILJXUH������7KH�SUHVHQW�UHVXOW�IRU�WKH���$O�Q�WRW��UHDFWLRQ�DUH�LQ�DJUHHPHQW�ZLWK�WKDW�PHDVXUHG�E\�)LQOD\�HW�DO>����@>��@�DQG�LQ�JRRG�DJUHHPHQW�ZLWK�WKH�HYDOXDWHG�YDOXHV�RI�5RKU�HW�DO�>����@>��@�DQG�-(1'/����>��@�
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DFFHSWDWLRQ� DJUHHPHQW� ZLWK� PHDVXUHPHQWV� RI� � 6PLWK� HW� DO������>��@� 'EUDGOH\� HW�DO������>��@�DQG�(Q]�HW�DO������>��@�7KH� SUHVHQW� YDOXHV� DUH� LQ� JRRG� DJUHHPHQW� ZLWK� WKH� HYDOXDWHG� YDOXHV� RI�-(1'/����>��@�DW�HQHUJLHV�OHVV�WKDQ���0H9�������7KH�&RPSXWHG�$YHUDJH�1HXWURQ�&URVV�6HFWLRQV�7KH� FRPSXWHG� DYHUDJH� QXPHULFDO� JUDSKLFDO� QHXWURQ� FURVV±VHFWLRQ� YDOXHV�DUH� SUHVHQWHG� LQ� WDEOH����� 7KHVH� DUH� REWDLQHG� DFFRUGLQJ� WR� FDOFXODWHG� FXUYDWXUH�FURVV±VHFWLRQV�YDOXHV�RI�ILJXUHV������DQG�������7DEOH����� 7KH� 0HDQ� 1XPHULFDO� *UDSKLFDO� &URVV±6HFWLRQ� 9DOXHV�&RUUHVSRQGLQJ�WR�WKH�1HXWURQ�6SHFWUD�2I�)LJ�����D��E���&RPSDUHG�:LWK�2WKHU�:RUNV��
5HDFWLRQ�

6SHFWUXP�D�� 6SHFWUXP�E��
7KLV�:RUN� 2WKHU�ZRUN� 7KLV�:RUN� 2WKHU�ZRUN�

VDY� �PE�� VDY� �PE��
��$O�Q�WRW�� �������� �� ������� ��������5HI�>��@�
��$O�Q�Q���$O� �������� �� ������� ��������5HI�>��@�
��$O�Q�S���0J� ������ ����5HI�>��@� ������ ������5HI�>��@�����5HI�>��@�

7KH� UHVXOWV� RI� WKH� FRPSXWDWLRQV� VKRZ� DQ� DFFHSWDEOH� GLIIHUHQFHV� EHWZHHQ�WKH�UHVXOWV�RI�WKLV�ZRUN�DQG�RWKHUV��7KH�GLIIHUHQFHV�EHWZHHQ�WKH�FRPSXWHG�PHDQ�FURVV±�VHFWLRQ�RI�WKH�SUHVHQW�VWXG\� DQG� WKRVH� FDOFXODWHG� E\� 5LHSR� ������>��@� FRXOG� EH� GXH� WR� WKH� QXPHULFDO�JUDSKLFDO�PHWKRG�RI� FDOFXODWLRQV� HPSOR\HG� LQ� WKLV�ZRUN��$QRWKHU� UHDVRQ�FRXOG�EH�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�WKHRUHWLFDO�FXUYDWXUHV�QHXWURQ�FURVV±VHFWLRQ�GDWD�XVHG�LQ�WKLV�ZRUN��
����7KH�0HDVXUHG���$O�Q�S���0J�&URVV�6HFWLRQ�

7KH�HOHPHQWDO�SXUH�SRZGHU�RI�$O�VDPSOHV�ZDV�XVHG�DV�D�UHIHUHQFH��7KH�J�VSHFWUXP� ZDV� PHDVXUHG� DV� VKRZQ� LQ� ILJXUH����� 7KH� LUUDGLDWLRQ�� ZDLWLQJ�� DQG�PHDVXULQJ� WLPHV�ZHUH� ��K�� ��VHF�� DQG� RQH� KRXU� UHVSHFWLYHO\��7KH� SKRWR� SHDNV� RI�
��$O�Q�S���0J� >(J  ������� NH9�� �������� NH9@� DQG� ��$O�Q� ���1D� >(J  ��������NH9�������NH9@�DUH�REVHUYHG��7KH�DYHUDJH�FURVV±VHFWLRQ�RI���$O�Q� ���1D�UHDFWLRQ�LV�FDOFXODWHG�IRU�WRZ�VSHFWUD�XVLQJ�WKH�FURVV�VHFWLRQV�GDWD�RI�-(1'/�����OLEUDUD\>��@�
LW� LV� � ����� r ���� PE� DQG� DJUHHV� ZLWK� WKDW� ����� PE� YDOXH� ZKLFK� FDOFXODWHG� E\�.RFKHURY>����@>��@� 7KH� DYHUDJH� FURVV±VHFWLRQ� RI� ��$O�Q�S���0J� � UHDFWLRQ� ZDV�PHDVXUHG�XVLQJ�WKH�VHOI�UHIHUHQFH�PHWKRG��L�H�VHOI�PRQLWRU��E\�XWLOL]LQJ�WKH��������
NH9�UHODWLYH�WR���$O�Q�D���1D�>(J  ���������NH9@��7KH�YDOXH�REWDLQHG�LV����r �����
PE�� 7KLV� YDOXH� LV� JUHDWHU� WKDQ� ����r���� PE� ZKLFK� ZDV� PHDVXUHG� E\� 5LHSSR�������>��@�DQG�TXLWH�DJUHHV�ZLWK�WKDW�FDOFXODWHG�YDOXH��
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���&RQFOXVLRQ�
7KH�DGYDQWDJHV�RI�WKLV�ZRUN�DSSHDU�LQ�XVLQJ�DQ�XSGDWHG�SURJUDPV�WR�REWDLQ�WKH� 203V� DQG� WR� FDOFXODWH� FURVV� VHFWLRQ� YDOXHV�� DOWKRXJK�� LQ� XVLQJ� WKH� VHOI�DEVRUSWLRQ�DW�PHDVXULQJ�WKH�DFWLYDWLRQ�FURVV�VHFWLRQ������,Q� JHQHUDO�� WKH� DJUHHPHQWV� EHWZHHQ� WKH� DYHUDJH� FURVV±VHFWLRQ� YDOXHV�REWDLQHG� E\� QXPHULFDO� JUDSKLFDO�PHWKRG� DQG� WKRVH� REWDLQHG� E\� DFWLYDWLRQ�PHWKRG�DUH� IDLUO\� JRRG� DSDUW� DQG� WKH� QXPHULFDO� JUDSKLFDO� PHWKRG� LV� D� JRRG� SURFHVV� WR�HVWLPDWH�WKH�DYHUDJH�FURVV±VHFWLRQ�H[SHULPHQWDOO\���

��� 5HIHUHQFHV��
>�@� 9pUWHV��$��1DJ\�6���DQG�6�YHJK�.���³1XFOHDU�0HWKRGV�LQ�0LQHUDORJ\�DQG�*HRORJ\´��3OHQXP�3UHVV��1HZ�<RUN�DQG�/RQGRQ��������>�@� .DSODQ��,���³1XFOHDU�3K\VLFV´���$GGLVRQ�:HVOH\�������>�@� 6FKZHLW]HU��-�DQG�&OD\WRQ�&�*���³+DQGERRN�RQ�1XFOHDU�'DWD�IRU�%RUHKROH�/RJJLQJ�DQG�0LQHUDO�$QDO\VLV´��7HFKQLFDO�5HSRUWV�6HULHV�1R�������,QWHUQDWLRQDO�$WRPLF�(QHUJ\�$JHQF\��9LHQQD��������>�@� *DUJ��$��1��DQG�%DWUD�5��*���-��5DGLRDQDO��1XFO��&KHP������������������>�@� +DQGERRN�IRU�&DOFXODWLRQV�RI�1XFOHDU�5HDFWLRQV�'DWD��5,3/����,$($��9LHQQD��������

� ��� ���� ���� ���� ���� ���� ���� ����&KDQQHO
�

���

���

���

����

����

&R
XQW

V�&
KDQ

QHO
�
�
�
��
�

�
�
�
�
��
�

�
�
�
�
��
�
�

�
�
�
�
��
�
�

%
�*

)LJXUH���� �UD\� VSHFWUXP� RI� ��$O�Q�S���0J� DQG�
��$O�Q� ���1D� UHDFWLRQV� FROOHFWHG� IRU� RQH� KRXU��
7KH�HQHUJLHV�DUH�LQ�NH9
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>�@� %HUVLOORQ��2���6&$7�������8Q�SURJUDPPH�GH�PRGHOH�RSWLTXH�VSKH¶ULTXH��SXEOLVKHG�LQ���������,$($��9LHQQD�>�@� (ULF�%DXJH��³7KH�020�VHPLPLFURVFRSLF�RSWLFDO�PRGHO�SRWHQWLDO�SURJUDP´�&RPPLVVDUDW�i�ueQHUJLH�$WRPLTXH��%UX\HUHV�OH�&KkWHO��)UDQFH���YHUVLRQ�DV�RI�������������>�@� 6KHOGRQ��(��DQG�5RJHUV�9��&���&RPSXWHU�3K\V��&RPPXQ���������������>�@� 0LFKDHO��&��/��DQG�9YLUJLQLD�6��6��³�7DEOH�RI�LVRWRSHV�´���WK�(GLWLRQ��:LOH\�,QWHUQDWLRQDO�3XEOLFDWLRQ��������>��@� %HFFKHWWL��)��'��DQG�*UHHQOHHV�*�:��3K\V��5HY��������������������>��@� $O�6KDP\��$��$���³6WXG\�RI�WKH��Q��S��&URVV�6HFWLRQV�RI�6RPH�(OHPHQWV�)RU�5HDFWRU�$SSOLFDWLRQ�´��3K'�WKHVLV��XQSXEOLVKHG��%DJKGDG�8QLYHUVLW\��,UDT���������>��@� *LOEHUW��$��DQG�&DPHURQ�$�*�:��&DQDGLDQ�-RXU��3K\V����9ROXPH�����������������>��@� 6RHWH��'���5��*LMEHOV��DQG�+RVWH�-���³1HXWURQ�$FWLYDWLRQ�$QDO\VLV´��:LOH\�,QWHUVFLHQFH��1HZ�<RUN��������>��@� &VHUSDN���6XGDU�)���6���&VLNDL�-���DQG�4DLP�6��0���3K\V��5HY��&����1R����������������>��@� +ROPEHUJ��3���+\YRQHQ�0��+��DQG�7DUYDLQHQ�0���-��5DGLRDQDO��&KHP�������������������>��@� 5\YHV��7��%���.RONRZV�3��DQG�=LHEUD�.��-���-��1XFO��3K\V���9RO�����1R������������SS������>��@� 'DV��+��)DDQKRI�$��DQG��9DQ�'HU�6ORRW�+���5DGLRDQDO\VLV�LQ�*HRFKHPLVWU\��(OVHYLHU��$PVWHUGDP��������>��@� $OL��0��$����QG &RQIHUHQFH�RQ�1XFOHDU�DQG�3DUWLFOH�3K\VLFV��������1RY��������&DLUR��(J\SW��>��@� 'L[RQ��:��5���1XFOHRQLFV��9RO�����1R������������>��@� 0RQWHU��$����1HXWURQ�1HZV��9RO�����1R�����������SS��������>��@� .RFKHURY��1�3����µ6SHFWUD�RI�1HXWURQ�6RXUFHV¶��7HFKQLFDO�5HSRUWV�6HULHV�1R�������,QWHUQDWLRQDO�$WRPLF�(QHUJ\�$JHQF\��9LHQQD��������>��@� 'H�*XDUULQL���)�DQG�0DODURGD��5��1XFO��,QVWU��$QG�0HWK�����������������>��@� 5DGLRFKHPLFDO�&HQWHU��$PHUVKDP��7HFKQLFDO�EXOOHWLQ���������(QJODQG��>��@� 67$7,67,&$�IRU�:LQGRZV��5HOHDVH�����$��6WDVRIW��,QF��������>��@� )LQOD\�5�:���$EIDOWHUHU�:�3���)LQN�*���0RQWHL�(���$GDPL�7���/LVRZVNL�3�:���0RUJDQ�*�/���DQG�+DLJKW�5�&���3K\VLFDO�5HYLHZ��3DUW�&��1XFOHDU�3K\VLFV��������&2'(��-�35�&��������������E\�(;)25����������>��@� 5RKU�*���6KHOOH\�5���1D]DUHWK�&���DQG�0R[RQ�0���&RQI�RQ�1XFO�'DWD�IRU�6FL�DQG�7HFKQ��*DWOLQEXUJ��������&2'(�&���*$7/,1��������������E\�;)25���������>��@� +DULPD�<���.LWD]DZD�+��DQG�)XNDKRUL�7���LQ�-(1'/����-DSDQHVH�1XFOHDU�5HVHDUFK�&HQWUH��7RNDLPXUD���������>��@� 7VXNDGD�.���7DQDND�6���0DUX\DPD�0���DQG��7RPLWD�<��5HDFWRU�3K\VLFV�6HP���9LHQQD�������&2'(��&���9,(11$������������E\�(;)25����������>��@� +ROPTYLVW�%���:LHGOLQJ�7���-RKDQVVRQ�6�*���/RGLQ�*���.LVV�$���*XVWDYVVRQ�%���DQG�$QWRONRYLF�%���$NWLHERODJHW�$WRPHQHUJL�6WRFNKROP�6WXGVYLN�



��� $EGXOODK�$KPHG�$O�6KDP\�

5HSWV�������&2'(��5�$(�����������E\�(;)25���������>��@� .LQQH\�:�(��DQG��3HUH\�)�*���2DN�5LGJH�1DWLRQDO�/DE��5HSRUWV��������&2'(��5�251/��������������E\�(;)25����������>��@� :KLVQDQW�&�6���'DYH�-�+��DQG�*RXOG�&�5���3K\VLFDO�5HYLHZ��3DUW�&��������&2'(��-�35�&���������������(;)25����������>��@� %RHUNHU�*���%RHWWJHU�5���%UHGH�+�-���.OHLQ�+���0DQQKDUW�:��DQG�6LHEHUW�5�/���&RQI�RQ�1XFO�'DWD�)RU�6FL�DQG�7HFKQRO��0LWR��������&2'(�&���0,72��E\�(;)25�����������>��@� &KLHQ�-�3��DQG�6PLWK�$�%����1XFOHDU�6FLHQFH�DQG�(QJLQHHULQJ��������&2'(��-�16(������������E\�(;)25����������>��@� /DSHQDV�$�$���%RQGDUV�.K�-D��DQG�9HMQEHUJV�-D�.���/DSHQDV�1HXWURQ�6SHFW�0HDV�E\�$FWLY��5LJD��������E\�(;)25���9������>��@� 6PLWK�'�/��DQG�0HDGRZV�-�:���1XFOHDU�6FLHQFH�DQG�(QJLQHHULQJ���������&2'(��-�16(����������������E\�(;)25����������>��@� %UDGOH\�'�$���&KRQJ�&�6��DQG�*KRVH�$�0���)DVW�1HXWURQV�LQ�6FL�DQG�7HFKQ�6\PS��&RQIHUHQFH��&KLDQJ�0DL��������&2'(�&���&+,$1*�����������E\�(;)25����������>��@� (Q]�:�.ROOHZH���'��DQG�+RIIPDQQ�.�:����������&2'(��-�$'3����������������EW�(;)25����������>��@� 5LHSSR��5���1XFO��,QV��$QG�0HWKRGV����������������������>��@� 5LHSSR��5���KWWS���DGVDEV�KDUYDUG�HGX�DEV�����GDQD�UHSW�����5��
�



7KH�8QLYHUVLW\�5HVHDUFKHU�-RXUQDO��,VVXH�1R�����������������-XO\�'HFHPEHU������� 7KH�8QLYHUVLW\�RI�,EE��<HPHQ�������

&8/785(�$1'��81���75$16/$7$%,/,7<�:,7+�3$57,&8/$5�5()(5(1&(�72�),&7,21�
$QLO�.�3UDVDG��3K�'��

$VVRFLDWH�3URIHVVRU�RI�(QJOLVK��)DFXOW\�RI�$UWV��,EE�8QLYHUVLW\�
5HSXEOLF�RI�<HPHQ��(PDLO��DQLOM\R#\DKRR�FRP���

$EVWUDFW�
7KH� SDSHU� DUJXHV� IRU� D� FXOWXUDO� SHUVSHFWLYH� RQ� WUDQVODWDELOLW\� YV��XQWUDQVODWDELOLW\�ZLWK�SDUWLFXODU�UHIHUHQFH�WR�ILFWLRQ�WDNLQJ�LQWR�DFFRXQW�WKH�G\QDPLF�LQWHUIDFH�RI� ODQJXDJH�DQG�FXOWXUH��,Q� WKH�SDSHU�� WKH�SUREOHPV�RI��XQ��WUDQVODWDELOLW\�KDYH�EHHQ� VHHQ� DV� UHVXOWLQJ� IURP� WKH� � �PLVUHDGLQJ�RI�FXOWXUDO� VLJQV�� � &LWLQJ� H[DPSOHV� IURP� WKH� WH[WV� ZKLFK� FRXOG� EH� UHDG� E\�PRQROLQJXDO�ELOLQJXDO� UHDGHUV� RU� WDXJKW� LQ� PRQROLQJXDO� �� ELOLQJXDO�FODVVURRPV�� WKH� SDSHU� IXUWKHU� DUJXHV� IRU� D� FRPSUHKHQVLYH� DSSURDFK� WR�GHFRGLQJ� � �ZKDW� OLHV�EHWZHHQ� WKH� OLQHV�DQG�EH\RQG� WKH�ZRUGV�RI� WKH�6/�WH[W� LQ� TXHVWLRQ�� 7KH� SDSHU� DOVR� H[SORUHV� WKH� 
PLVXQGHUVWDQGLQJV� DQG�FRQIOLFWV� ZKLFK� DULVH� IURP� PLVWUDQVODWLRQ
� DQG� FDQ� EH� FDXVHG� E\� WKH�DXWKRU
V��LQYLVLEOH�RU�YLVLEOH��VRXUFH�WH[W�ZKLFK�V�KH�WUDQVODWHV�WR�ZULWH�WKH�WH[W��IRU�WKH�UHDVRQV��RI��IRUHJURXQGLQJ���WKH�FXOWXUDO�GLVWLQFWLYHQHVV�RI�D�SDUWLFXODU��FRPPXQLW\�DQG�RI�DSSURSULDWLQJ��WKH�ODQJXDJH�DV�D�VXEYHUVLYH�VWUDWHJ\� WR� UHMHFW� WKH� SROLWLFDO� SRZHU� RI� WKH� VWDQGDUG� ODQJXDJH� RU� EHLQJ��PRWLYDWHG�E\�WKH�EHOLHI�WKDW�
WKH�(QJOLVK�WH[W�LV��XQDEOH�WR�FRPPXQLFDWH�D�QRQ�(QJOLVK�FXOWXUDO�PHDQLQJ�
���,QWURGXFWLRQ��� 7RQL�0RUULVRQ�XVHV�YDULRXV�V\QRQ\PLF�PHWRQ\PLF�YDULDWLRQV�RI�WKH�ZRUG� 
IO\
� LQ�KHU� QRYHO� 6RQJ� RI� 6RORPRQ� �� ������ ZKLFK� RSHQV� ZLWK�0U� 6PLWK
V� 
OHDS� IURP� WKH�&XSROD
�����RI�1R�0HUF\�+RVSLWDO�DQG�HQGV�ZLWK�LWV�SURWDJRQLVW
V�JLDQW�OHDS�LQWR�WKH�DLU��PHWDSKRULFDOO\�� � KLV� � DWWHPSW� WR� IO\� LQWR� � WKH�HQHUJL]LQJ� � VWUHDPV� � � RI�SURPLVH��UHVSRQVLELOLW\�DQG�KLVWRU\��)LQDOO\����WKH�QDUUDWRU
V�YRLFH�EULQJV�WKH�QRYHO�WR�DQ�RSHQ�HQGHG�FRQFOXVLRQ��
�)RU�QRZ�KH�NQHZ�ZKDW�6KDOLPDU�NQHZ��,I�\RX�VXUUHQGHUHG�WR�WKH�DLU�� \RX� FRXOG� ULGH� LW�
� ������ 7KH� ODVW� OLQH� RI� WKH� QRYHO�� LI� UHDG�ZLWK� WKH� HSLJUDSK�PDNHV� VRPH� � VHQVH� \HW� WKH� SUREOHP� UHPDLQV�� 
� 7KH� IDWKHUV� PD\� VRDU� �$QG� WKH�FKLOGUHQ�PD\�NQRZ�WKHLU�QDPHV�
� �7KH�VRQJ�RI�6RORPRQ�DV� VXQJ�DW� WKH� WLPH�RI�0U��6PLWK
V� OHDS� IURP� WKH�KRVSLWDO�� 
2�6XJDUPDQ�GRQH� IO\�DZD\
 ����DQG�DJDLQ� WRZDUGV�WKH�HQG�RI�WKH�QRYHO�DV�
6RORPRQ�GRQH�IO\��6RORPRQ�GRQH�JRQH
��������7KH�WUDQVODWRU�LV� 
JHWWLQJ� FRQIXVHG
� ������ OLNH�0LONPDQ�� WKH�SURWDJRQLVW�RI�0RUULVRQ
V�QRYHO�� DIWHU�KHDULQJ�WKHVH�VRQJV�LQWHUVSHUVHG�LQ�WKH�QRYHO� WKURXJK�PDQ\�YRLFHV�� �$QG��WKH�ZRUG�
IO\
�XVHG��DW�QXPHURXV�SODFHV�LQ�WKH�QRYHO��EHFRPHV��SUREOHPDWLF�WR�WKH�WUDQVODWRU���LI�KH�GRHV�QRW�JR��EH\RQG�WKH�ZRUGV���LQ�WKLV�FDVH�RI�WKH�ZRUG�
IO\
�ZKLFK�LV�UHODWHG�WR�WKH� P\WK� RI� IO\LQJ� $IULFDQ� VODYHV� LQ� WKH� KLVWRU\� RI� $IUR�$PHULFDQ� FXOWXUH�� $V�HYLGHQW�� WKH� SUREOHPV� RI� FXOWXUDO� XQWUDQVODWDELOLW\� JR� EH\RQG� � WKH� SXUHO\� OLQJXLVWLF�FULWHULRQ�DQG�HQWHUV�WKH�UHDOP�RI�FXOWXUH�ZKLFK�UHTXLUHV��RQ�WKH�SDUW�RI�WKH�WUDQVODWRU��QRW�RQO\� WKH� NQRZOHGJH� RI� OLQJXLVWLF� FXOWXUH� RI� WKH�6RXUFH�/DQJXDJH� �6/�� DQG� WKH�7DUJHW� /DQJXDJH� �7/�� EXW� DOVR� WKH� HQWLUH� VHPLRWLF� VSDFH� RI� WKH� WZR� FXOWXUHV� LQ�
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TXHVWLRQ��%DUWKHV��������������%DXGULOODUG��������������������/HYL�6WUDXVV��������
(FR��������������/RWPDQ����������������7KLV�NQRZOHGJH�ZLOO�SUHSDUH�D� WUDQVODWRU�IRU� D� EHWWHU� XQGHUVWDQGLQJ� RI� WKH� OLQJXLVWLF� DQG� QRQ�OLQJXLVWLF� VLJQV� DV�FRPPXQLFDWLRQ� FRGHV� DQG� WKHLU� VLJQLILFDWLRQV� LQ� WKH� VWUXFWXUDO� DQG� LGHRORJLFDO�FRQVWUXFWLRQV��)DLUFORXJK��������RI�WKH�GLVFRXUVH�W\SHV��+DWLP�DQG�0DVRQ���������$�WUDQVODWRU��WKHQ��LQ�DGGLWLRQ�WR�EHLQJ�ERWK�ELOLQJXDO�DQG�ELFXOWXUDO�LV�UHTXLUHG�WR�SD\�DWWHQWLRQ�QRW�RQO\�WR�
ZKDW�VLJQV�PHDQ
�EXW�DOVR�WR�
KRZ�VLJQV�PHDQ
���IRU�WKH�SURFHVV�RI� WUDQVODWLRQ� GRHV� QRW� RQO\� HQWDLO� 
G\QDPLF
� WUDQVIHUHQFH� RU� HTXLYDOHQFH� RQ� WKH�OLQJXLVWLF� OHYHO� EXW� DOVR�� PRUH� LPSRUWDQWO\�� QHFHVVLWDWHV� 
FXOWXUDO� WUDQVSRVLWLRQ
� WR�EULGJH�FURVV�FXOWXUDO�GLIIHUHQFHV���� 7KH�HOHPHQW�RI�FXOWXUH�FDQQRW�EH�GLYRUFHG�IURP�WKH�SURFHVV�RI�WUDQVODWLRQ�ZKHQ�WUDQVODWLRQ� KDV� HPHUJHG� DV� DQ� LPSRUWDQW� ILHOG� LQWHUVHFWLQJ� WKH� ERXQGDULHV� RI�OLQJXLVWLFV�� ODQJXDJH� WHDFKLQJ�� VHPLRWLFV�� OLWHUDWXUH�� OLWHUDU\� WKHRU\� DQG� FULWLFLVP��SKLORVRSK\��DQWKURSRORJ\��PDVV�PHGLD��DQG�F\EHU�DQG�GLJLWDO�FXOWXUHV���7KLV�FXOWXUDO�SHUVSHFWLYH� SXWV� WKH� WUDQVODWRU� LQ� D� WULDQJOH� LQ� ZKLFK� KH� LV� D� UHDGHU�� D� ZULWHU� DQG�LQWHUSUHWHU�� 7UDQVODWLRQ� GHDOV� ZLWK� FRPPXQLFDWLRQ� DQG� LV� FRQFHUQHG� ZLWK� WKH� XVH��LQWHUSUHWDWLRQ� RI� PHVVDJHV� �*RUOpH� ������ ������ 7KLV� SDSHU� DWWHPSWV� WR� RIIHU� D�FXOWXUDO�SHUVSHFWLYH�RI� WKH�SUREOHPV�RI� �XQ��WUDQVODWDELOLW\� LQ�FRQWUDVW� WR� WKH�SXUHO\�OLQJXLVWLFDOO\�RULHQWHG� DSSURDFKHV� ZKLFK� GR� QRW� 
JR� IDU� HQRXJK� LQ� FRQVLGHULQJ� WKH�G\QDPLF� QDWXUH� RI� ODQJXDJH� DQG� FXOWXUH
� �%DVVQHWW�� >����@�� ������ �������� DQG� DUH�QRZ� 
JHQHUDOO\� FRQVLGHUHG� GDWHG� DQG� RI� PHUHO\� KLVWRULFDO� LQWHUHVW
� �6QHOO�+RUQE\��>����@������������,OOXVWUDWLRQV�IURP�<DVKSDO
V�-KXWKD�6DFK� 5DMD�5DR
V�.DQWKDSXUD�&KLQXD� $FKHEH
V� 7KLQJV� )DOO� $SDUW� 1DJXLE� 0DKIRX]
V� $O�+DUDILVK� %KDUDWL�0XNKHUMHH
V�'HVLUDEOH�'DXJKWHUV�DQG�7RQL�0RUULVRQ
V�6RQJ�RI�6RORPRQ�KDYH�EHHQ�WDNHQ�WR�VKRZ�WKH�WUDQVDFWLRQV�EHWZHHQ�WKH�PRWKHU�WRQJXH���WKH�
RWKHU
�WRQJXH�DQG�WKH��
LQYLVLEOH�VRXUFH�WH[W�
���
7KH�LQWHUIDFH�RI�ODQJXDJH�DQG�FXOWXUH��� 7KH� SUREOHPV� RI� FXOWXUDO� �XQ��WUDQVODWDELOLW\� DUH� UHODWHG� WR� D� WUDQVODWRU¶V�XQGHUVWDQGLQJ� RI� WKH� UHODWLRQVKLSV� EHWZHHQ� ODQJXDJH� DQG� FXOWXUH�� :LOKHOP� YRQ�+XPEROGW��������������6DSLU���������:KRUI��������DQG�8PEHUWR�(FR��������������DOO� VHHP� WR� DJUHH� ZLWK� ZKDW� /RWPDQ� ������� ��������� VDLG� DERXW� WKH� UHODWLRQVKLS�EHWZHHQ�ODQJXDJH�DQG�FXOWXUH��� 1R�ODQJXDJH�FDQ�H[LVW�XQOHVV�LW�LV�VWHHSHG�LQ�WKH�FRQWH[W� RI� FXOWXUH�� DQG� QR� FXOWXUH� FDQ� H[LVW�

��7KLV�LV�D� UHYLVHG�YHUVLRQ�RI�D�SDSHU�JLYHQ��DW� � WKH�6\PSRVLXP�RQ��7UDQVODWLRQ� IRU�3HGDJRJLF�3XUSRVHV��RUJDQL]HG�E\�
WKH� 'HSDUWPHQW� RI� (QJOLVK�� )DFXOW\� RI� /DQJXDJHV�� 6DQD
D� 8QLYHUVLW\�� 'HFHPEHU� ������� ����� DQG� DW� WKH� 6HFRQG�
,QWHUQDWLRQDO� &RQIHUHQFH� RI� WKH� � $PHULFDQ� 7UDQVODWLRQ� 6WXGLHV� $VVRFLDWLRQ�� RUJDQL]HG� E\� 7UDQVODWLRQ� &HQWHU� RI� � WKH�
8QLYHUVLW\� RI� 0DVVDFKXVHWWV� DW� $PKHUVW�� � 0DUFK� ������� ������ ,� ZRXOG� OLNH� WR� WKDQN� 3URIHVVRU� $OEUHFKW� 1HXEHUW��
3URIHVVRU�(PHULWXV� DW� /HLS]LJ�8QLYHUVLW\��*HUPDQ\�� DQG� 6HQLRU� )HOORZ� RI� WKH� ,QVWLWXWH� IRU�$SSOLHG�/LQJXLVWLFV� DW�.HQW�
6WDWH�8QLYHUVLW\��IRU�KLV�FRPPHQWV�DQG�VXJJHVWLRQV� �GXULQJ�WKH�SDQHO�GLVFXVVLRQ�RI� WKH�&RQIHUHQFH��,�ZRXOG�DOVR�OLNH� WR�
WKDQN� 0UV�� ,O]H� %H]XLGHQKRXW� RI� 5DQGVH� $IULNDDQVH� 8QLYHUVLW\�� 6RXWK� $IULFD� ZKRVH� � EULOOLDQW� VWXG\� KHOSHG� PH� WR�
XQGHUVWDQG� WKH� PRVW� UHFHQW� � DSSOLFDWLRQV� RI� VHPLRWLFV� WR� WUDQVODWLRQ� VWXGLHV�� 7KH� SDSHU� RZHV� D� JUHDW� GHDO� WR� P\�
FROOHDJXHV��'U�$EGXO�+DIHHG�$OL�DQG�0U�$GHO�$VVRGDTL�����
�



&XOWXUH�DQG��8Q���7UDQVODWDELOLW\�ZLWK�3DUWLFXODU�5HIHUHQFH�WR�)LFWLRQ��� ����������������������������

ZKLFK�GRHV�QRW�KDYH�DW�LWV�FHQWUH��WKH�VWUXFWXUH�RI�QDWXUDO�ODQJXDJH����7KLV�IDFW�KDV�EHHQ�EHDXWLIXOO\�DQG�HPSKDWLFDOO\�HQGRUVHG�E\�%DVVQHWW�������������� /DQJXDJH�� WKHQ�� LV� WKH� KHDUW�ZLWKLQ� WKH�ERG\�RI�FXOWXUH��DQG�LW�LV�WKH�LQWHUDFWLRQ�EHWZHHQ�WKH�WZR�WKDW�UHVXOWV�LQ�WKH�FRQWLQXDWLRQ�RI�OLIH�HQHUJ\���,Q�WKH�VDPH�ZD\�WKDW�WKH�VXUJHRQ��RSHUDWLQJ�RQ�WKH�KHDUW��FDQQRW�QHJOHFW�WKH�ERG\�WKDW�VXUURXQGV�LW��VR��WKH�WUDQVODWRU�WUHDWV�WKH�WH[W�LQ�LVRODWLRQ�IURP�WKH�FXOWXUH�DW�KLV�SHULO���(PSKDVLV�DGGHG����5HIHUULQJ�WR�WKH�SUREOHPV�RI�FXOWXUDO��XQ��WUDQVODWDELOLW\���%DVVQHWW�����������IXUWKHU�UHPDUNV� WKDW� &DWIRUG� ������� ������� � µVHHPV� WR� W\SLI\� WKH� SUREOHP� RI� DQ� RYHUO\�QDUURZ� DSSURDFK� WR� WKH� TXHVWLRQ� RI� XQWUDQVODWDELOLW\¶�� :KLOH� 0RXQLQ� �,ELG�� ����µIHHOV���WKDW�WRR�PXFK�DWWHQWLRQ�KDV�EHHQ�JLYHQ�WR�WKH�SUREOHP�RI�XQWUDQVODWDELOLW\�DW�WKH�H[SHQVH�RI�VROYLQJ�VRPH�RI�WKH�DFWXDO�SUREOHPV�WKDW�WKH�WUDQVODWLRQ�KDV�WR�GHDO�ZLWK¶�� /DZHQGRZVNL� ������� EHOLHYHV� WKDW� &DWIRUG� LV� µGLYRUFHG� IURP� UHDOLW\¶�� DQG�%DVVQHWW� �,ELG�� ������� LV� RI� WKH� YLHZ� WKDW� µEHFDXVH� KH� �&DWIRUG�� GRHV� QRW� JR� IDU�HQRXJK� LQ� FRQVLGHULQJ� WKH�G\QDPLF� QDWXUH�RI� ODQJXDJH� DQG� FXOWXUH�� KH� LQYDOLGDWHV�KLV� RZQ� FDWHJRU\� RI� FXOWXUDO� XQWUDQVODWDELOLW\� DQG� WKHUHIRUH� LQ� WKH� SURFHVV� RI�WUDQVODWLRQ� µD�ZKROH� VHW� RI� H[WUD�OLQJXLVWLF� FULWHULD�PXVW� DOVR� EH� FRQVLGHUHG¶� �,ELG��������1LGD������������RSLQHV�WKDW�WKH�µGLIIHUHQFHV�EHWZHHQ�FXOWXUHV�PD\�FDXVH�PRUH�VHYHUH� FRPSOLFDWLRQV� IRU� WKH� WUDQVODWRU� WKDQ� GR� GLIIHUHQFHV� LQ� ODQJXDJH� VWUXFWXUH¶��1LGD� IXUWKHU� DUJXHV� WKDW� WKLV� µFRPSOLFDWLRQ¶� PD\� YDU\� LQ� VFRSH� GHSHQGLQJ� RQ� WKH�FXOWXUDO�DQG�OLQJXLVWLF�JDSV�EHWZHHQ�WKH�ODQJXDJHV�LQYROYHG���� $V� HYLGHQW� IURP� WKH� GLVFXVVLRQ� DERYH� WKDW� WKHUH� H[LVWV� D� G\QDPLF� UHODWLRQVKLS�EHWZHHQ�FXOWXUH�DQG� ODQJXDJH� WKHUHIRUH��D� WUDQVODWRU�QHHGV� WKH�VNLOO� µWR�XQGHUVWDQG�ZKDW� OLHV� LQ�� XQGHU� DQG� EH\RQG� WKH� ZRUGV¶� �%DVVQHWW�� ������ RI� PDQ\� GLIIHUHQW�ODQJXDJHV�� ,W� LV� DOVR� HYLGHQW� WKDW� µ7UDQVODWLRQ� LV� DQ� DFWLYLW\� ZKLFK� LQHYLWDEO\�LQYROYHV�WZR�ODQJXDJHV�DQG�WZR�FXOWXUDO�WUDGLWLRQV¶��7RXU\�������������$�WUDQVODWRU�WKHUHIRUH� VKRXOG�EH�QRW�RQO\� H[SHUW� µLQ� WKH� UHSODFHPHQW�RI� WH[WXDO�PDWHULDO� LQ�RQH�ODQJXDJH� �6/�� E\� HTXLYDOHQW� WH[WXDO� PDWHULDO� LQ� DQRWKHU� ODQJXDJH� �7/�¶� �&DWIRUG��,��������� EXW� DOVR� EH� NQRZOHGJHDEOH� DERXW� WKH� JHRJUDSKLFDO�� UHOLJLRXV�� VRFLDO� DQG�PDWHULDO� FXOWXUH� RI� WKH� 6/� DQG� WKH�7/� VR� WKDW� µERWK� KLV� FRQWHQW� DQG� ODQJXDJH� DUH�UHDGLO\�DFFHSWDEOH�DQG�FRPSUHKHQVLEOH¶� �1HZPDUN��������������� WR� WKH� UHDGHUV�RI�WKH�7/��,Q�DEVHQFH�RI�WKLV�H[SHUWLVH�RQ�WKH�SDUW�RI�WKH�WUDQVODWRU�WKH�VHPDQWLF�DQG�WKH�FRPPXQLFDWLYH��,ELG��DVSHFWV�ZLOO�EH�ORVW�LQ�WKH�PD]H�RI�µLQILQLWH�LQWHUSUHWLYH�GULIW¶��(FR�������������
,QWHUSUHWLQJ���FXOWXUDO�VLJQV���� $� WUDQVODWRU¶V� WDVN� LV� PRUH� FKDOOHQJLQJ� ZKHQ� KH� KDV� WR� LGHQWLI\� WKH� FXOWXUDO�SKHQRPHQRQ� RI� WKH� ERWK� 6/� DQG� 7/�� 7KH� FXOWXUDO� HOHPHQWV� LQYROYHG� FDQ� EH�JHRJUDSKLFDO�DQG�HQYLURQPHQWDO��UHOLJLRXV��VRFLDO�DQG�PDWHULDO���7KHVH�FDQ�EH�IXUWKHU�VXEGLYLGHG�WDNLQJ� LQWR�DFFRXQW� WKH�VXEFXOWXUDO�HOHPHQWV�RI�VHDVRQV��SODQWV��EHOLHIV��IHHOLQJV�� OHJHQGV�� P\WKV�� FXVWRPV�� WUDGLWLRQV�� GUHVV�� IRRG� KDELWV�� WKH� ZD\V� RI�
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JUHHWLQJV� DQG� DGGUHVV�� WKH� ZD\V� RI� QDPLQJ� DQG� ZRUG� RUGHU� EHWZHHQ� WKH� WZR�ODQJXDJHV�LQYROYHG��:KLOH�UHDGLQJ�7RQL�0RUULVRQ��DQ�$IUR���$PHULFDQ�ZULWHU���%KDUDWL�0XNKHUMHH��DQ�$VLDQ�$PHULFDQ�ZULWHU��&KLQXD�$FKHEH��D�1LJHULDQ�ZULWHU�ZULWLQJ�LQ�(QJOLVK��7D\HE�6DOLK� DQG� 1DJXLE� 0DKIRX]�� IDPRXV� $UDE� ZULWHUV� ZLGHO\� WUDQVODWHG� LQWR� (QJOLVK��<DVKSDO�� RQH� RI� WKH� PDMRU� +LQGL� QRYHOLVWV�� RU� WUDQVODWLQJ� D� SLHFH� IURP� +LQGL� WR�(QJOLVK� RU� YLFH�YHUVD� ,� HQFRXQWHUHG� KRVW� RI� ZRUGV� ZKRVH� WUDQVODWLRQV� LQWR� WKH� 7/�UHPLQG�PH� � WLPH�DQG�DJDLQ� WKDW� ODQJXDJH��DQ�HVVHQWLDO�FRQVWLWXHQW�RI�D�FXOWXUH�DQG�VRFLHW\��DOVR�UHIOHFWV�WKH�LPSDFW�RI�JHRJUDSK\�DQG�HQYLURQPHQW�RQ�ERWK�WKH�6/�DQG�WKH� 7/�� � ,Q� $FKHEH
V� 7KLQJV� )DOO� $SDUW� � VXFK� OH[LFDO� LWHPV� DV� µKDUPDWWDQ¶��µ«2NRQNRZR¶V�IDPH�KDG�JURZQ�OLNH�D�EXVK�ILUH�LQ�WKH�KDUPDWWDQ¶�S�����µNROD�QXW¶��µ\DP¶� �µ<DP�� WKH�NLQJ�RI�FURSV��ZDV�D�PDQ¶V�FURSV¶�S����RU� µ+H�JUHZ� OLNH�D� \DP�WHQGULO� LQ� WKH� UDLQ\� VHDVRQ¶� S� ����� ZKLFK� UHODWHG� WR� WKH� HQYLURQPHQW� RI� :HVWHUQ�$IULFD�KDYH�EHFRPH�WKH�SDUW�RI�WKH�IDPLOLDU�YRFDEXODU\�WKURXJK�WKHLU�LQFOXVLRQ�LQ�WKH�(QJOLVK� ODQJXDJH�DQG� WKHUHIRUH� WKH\�GR�QRW�QHHG� WR�EH� WUDQVODWHG�� �6HFRQGO\�� WKHLU�WUDQVODWLRQ� LQWR�DQRWKHU� ODQJXDJH�ZLOO�GLPLQLVK� WKH� IODYRXU�RI� WKH�RULJLQDO�6/� WH[W��2Q� WKH� RWKHU� KDQG�� WKHUH� DUH� RWKHU� OH[LFDO� LWHPV� SHUWDLQLQJ� WR� UHOLJLRXV� DQG� VRFLDO�EHKDYLRU�RI�WKH�,JER�FRPPXQLW\�ZKLFK�KDYH�EHHQ�SURYLGHG�ZLWK�DOWHUQDWLYH�ZRUGV�LQ�(QJOLVK� WR� DYRLG� ODFN�RI� FRPPXQLFDWLRQ�JDS�EHWZHHQ� WKH� UHDGHU� DQG� WKH�PHVVDJH��7KH�HGLWRU�KDV�H[SODLQHG�WKH��ZRUG�UHODWHG�WR�UHOLJLRQ��OLNH�µFKL¶�XVHG�E\�$FKHEH�LQ�KLV�QRYHO�7KLQJV�)DOO�$SDUW�LQ�D�JORVVDU\�DV�µSHUVRQDO�JRG¶����,Q�RUGHU�WR�XQGHUVWDQG�WKH�QDUUDWLYH�SHUVSHFWLYH�WKH�WUDQVODWRU�VKRXOG�EH�DZDUH�RI�WKH�UROH�RI�WKH�ZULWHU�E\�FDSWXULQJ� WKH� ZLWQHVVLQJ� YRLFH� RI� WKH� QDUUDWRU�� 7KLV� LV� SRVVLEOH� RQO\� ZKHQ� WKH�WUDQVODWRU�KDV�WKH�NQRZOHGJH�RI��FXOWXUDO��KLVWRULFDO�DQG�OLWHUDU\�KLVWRULHV�RI�$IULFD�LQ�JHQHUDO�DQG�RI�1LJHULD�LQ�SDUWLFXODU��6LPLODU�VWUDWHJLHV�FDQ�EH�IROORZHG�LQ�WUDQVODWLQJ�FKDUDFWHU�QDPHV�LGLRPV��SURYHUEV��P\WKV�DQG�OHJHQGV�� �IURP�WKH�6/�WH[W�WR�WKH�7/�WH[W��

��,� ZRXOG� OLNH� WR� UHIHU� WR� (GZLQ�*HQW]OHU
V� DSSUHFLDWLYH� FRPPHQWV� �� LQ� KLV� SDSHU� �7UDQVODWLRQ� 6WXGLHV� DQG� $FDGHPLF�
$OOLHV���IRU�WKH�ELEOLRJUDSKLF�GHWDLOV�VHH�EHORZ�LQ�WKH�:RUNV�&LWHG����RQ�WKH�VFKRODUV�ZKR�KDYH�WDNHQ�WKH��ILFWLRQDO�WXUQ��
LQ� WUDQVODWLRQ� VWXGLHV�� $FFRUGLQJ� WR� KLP�� � 
ZKLFK� LQYROYHV� UHDGLQJ� ZRUNV� E\� SDUWLFXODU� HWKQLF�$PHULFDQ� ZULWHUV� DQG�
GLVVHFWLQJ� WKH� WUDQVQDWLRQDO� DVSHFWV� RI� WKH� WH[WV�� ZKLFK� DUH� RIWHQ� VWULNLQJO\� DSSDUHQW��� � :KLOH� ZULWHUV� VXFK� DV� 7RQL�
0RUULVRQ�� 0D[LQH� +RQJ� .LQJVWRQ�� &KDQJ�5DH� /HH�� 5XGROSKR� $QD\D�� /HVOLH� 0DUPRQ� 6LONR�� DQG� RWKHU� LQFUHDVLQJO\�
SRSXODU�ZULWHUV��PD\�ZULWH� LQ�(QJOLVK�� WKH� WH[WV�DUH�RYHUORDGHG��RYHU�GHWHUPLQHG��E\�ERWK�RYHUW�DQG�FRYHUW� WUDQVODWLRQDO�
SUDFWLFHV���7KHLU�WH[WV�PD\�LQFOXGH�FRQYHUVDWLRQV�ZLWK�JUDQGSDUHQWV�DEXHORV��UHFRUGHG�LQ�(QJOLVK��EXW�ZKLFK�FOHDUO\�WRRN�
SODFH�LQ�D�GLIIHUHQW� ODQJXDJH��DV�ZHOO�DV�VWRULHV��P\WKV��VRQJV��DQG�EHOLHIV�WKDW�ZHUH��WUDQVODWHG��IURP�RWKHU�FXOWXUHV�DQG�
WKDW�FRQWULEXWH�VR�PXFK�RI�WKH�P\VWHU\�RU�VR�FDOOHG��PDJLF��WR�WKHVH�WH[WV��,Q�DGGLWLRQ��DOPRVW�DOO� WKHVH�ZRUNV�LQWURGXFH�
ELOLQJXDO� OH[LFDO� WHUPV� DQG� VWDJH� WKH�PLVXQGHUVWDQGLQJV� DQG� FRQIOLFWV� WKDW� DULVH� IURP�PLVWUDQVODWLRQ��PDNLQJ� WUDQVODWLRQ�
VWXGLHV� FUXFLDO� WR�XQGHUVWDQGLQJ�KRZ� WKHVH� WH[WV�RSHUDWH
����������� � ,� WKLQN� WKHVH� UHPDUNV� DUH� HTXDOO\� DSSOLFDEOH� WR� WKH�
WH[WV� OLNH�$FKHEH
V�7KLQJV�)DOO� $SDUW� DQG�5DMD�5DR
V� �.DQWKDSXUD� �ZKLFK�DUH� UHSOHWH�ZLWK�SURYHUEV�� VRQJV�� IRONWDOHV��
P\WKV��DQG�EHOLHIV�RI�RWKHU�FXOWXUHV��
�� ,Q� WKH�SDSHU�FLWHG�DERYH�(GZLQ�*HQW]OHU�PDNHV�DQ� LPSRUWDQW�SRLQW� LQ� WKLV�FRQQHFWLRQ��+H�VD\V�
� �� ,Q��3RVW�FRORQLDO�
ZULWLQJ� DQG� /LWHUDU\� 7UDQVODWLRQ��� IRU� H[DPSOH� 0DULD� 7\PRF]NR� KDV� DUJXHG� WKDW� WKH� PDQ\� RI� WKH� IHDWXUHV� RI�
SRVWFRORQLDO��K\EULG�ILFWLRQ�DQG�WKRVH�RI�WUDQVODWLRQ�DUH�PXFK�WKH�VDPH����������������)RRG��WRROV��JDUPHQWV��FXVWRPV��
ODZV�� SODQWV�� DQLPDOV�� DQG� PDQ\� OH[LFDO� DQG� VHPDQWLF� LWHPV�� IURP� ERWK� HWKQLF� $PHULFDQ� FXOWXUHV� DQG� VRXUFH� WH[W�
WUDQVODWLRQ�FXOWXUHV�DUH�RIWHQ�XQIDPLOLDU�WR�DQ�(QJOLVK�RQO\�DXGLHQFH�� �7KH�VWUDWHJLHV�WKDW� WUDQVODWRUV�XVH��DFFRUGLQJ�WR�
7\PRF]NR��DUH�VXUSULVLQJO\�DQDORJRXV�WR�WKH�ZULWLQJ�VWUDWHJLHV�XVHG�E\�HWKQLF�$PHULFDQ�DQG�SRVWFRORQLDO�ZULWHUV���7KHVH�
FRPPRQ� VWUDWHJLHV�� DUJXHV� 7\PRF]NR�� VHUYH� WR� LQWURGXFH� QHZ� IRUPDO� UHVRXUFHV�� WKHUHE\� UHYLWDOL]LQJ� ODQJXDJHV� DQG�
FUHDWLQJ�RSHQLQJV�IRU�QHZ�NLQGV�RI�LPDJHU\���«�,�VXJJHVW�WKDW�WKLV�SKHQRPHQRQ�QHHGV�WR�EH�VWXGLHG�PRUH��QRW�RQO\�FDQ�
DSSURDFKHV�GHYHORSHG� LQ�WUDQVODWLRQ�VWXG\�KHOS�XQSDFN�WKH�RIWHQ�VXEWOH�DQG�KLGGHQ�EL�FXOWXUDO�PHDQLQJV�RI�VXFK�WH[WV��
WKH\�FDQ�DOVR�XQGHUVFRUH�WKH�FUXFLDO�LPSRUWDQFH�RI�OLWHUDU\�WUDQVODWLRQ�WR�WKH�HYROXWLRQ�DQG�UHYLWDOL]DWLRQ�RI�DQ\�OLWHUDU\�
V\VWHP
��������(PSKDVLV�DGGHG���
�
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+RZHYHU���WKHUH�DUH�VRPH�OH[LFDO�LWHPV�UHODWHG�WR�WKH�JHRJUDSKLFDO�FXOWXUH�RI�D�SODFH��ZKLFK� DUH� SUREOHPDWLF� LI� WKHUH� LV� D� ZRUG� IRU� ZRUG� WUDQVODWLRQ� HYHQ� LI� WKH� OH[LFDO�HTXLYDOHQWV�DUH�SUHVHQW�LQ�WKH�7/��7KLV�LV�EHFDXVH�WKHLU�VHPDQWLF�XQLYHUVH�LV�QRW�RSHQ�WR� WKH�FRQQRWDWLYH�HIIHFW� WKH\�ZLOO�KDYH�RQ� WKH�7/�UHDGHU�� �5DMD�5DR
V�.DQWKDSXUD�OLNH�$FKHEH
V�7KLQJV�)DOO�$SDUW�GUDZV�KHDYLO\�RQ�WKH�ODQJXDJH�RI�KLV�PRWKHU�WRQJXH�LQ� WU\LQJ� WR� IRUHJURXQG� WKH� FXOWXUDO� GLVWLQFWLYHQHVV� RI� D� FRPPXQLW\� ZKLFK� LV� LQ� D�VWDWH�RI�WXUPRLO�GXH�WR�LWV�FRQWDFWV�ZLWK�WKH�FXOWXUH�RI�WKH�FRORQL]HU��+HQFH�WKH�XVH�RI�WKH�LQGLJHQRXV�WHUPV�IRU�WKH�VHDVRQV��VXFK�DV�
.DUWLN
��DQG�
9DLVDNK
�DQG�WKHLU�LPSDFW�RQ�WKH�VLPSOH�OLYLQJ�RI�WKH�YLOODJHUV�RI�.DQWKDSXUD���$�WUDQVODWRU�QHHGV�WR�GHFLSKHU�WKH�PHDQLQJ�VR�WKHVH��QDWLYH�QDPHV�RI�WKH�VHDVRQV�WDNLQJ�LQWR�DFFRXQW�WKH�FRORQLDO�DQG�SRVWFRQLDO��RYHUWRQHV�ZLWK�ZKLFK�WKH��WH[W�LV�SDFNHG�ZLWK��$�VRPHZKDW�UHODWHG�SUREOHP�LV�WKH�$UDELF�RU�+LQGL�WUDQVODWLRQV�RI�WKH�ZRUG�µVXPPHU¶�LQ�WKH�VHFRQG�DQG�WKH�ILUVW���OLQHV�LQ�6KDNHVSHDUH¶V�6RQQHWV�1RV�����DQG����UHVSHFWLYHO\��µ7KHQ�OHW�QRW�ZLQWHU¶V�UDJJHG�KDQG�GHIDFH�,Q�WKHH�WK\�VXPPHU�HUH�WKRX�EH�GLVWLOOHG�¶�DQG�³6KDOO�,�FRPSDUH�WKHH�WR�D�VXPPHU¶V GD\"��7KRX�DUH�PRUH�ORYHO\�DQG�PRUH�WHPSHUDWH�¶�ZLOO�QRW�PDWFK�ZLWK� WKH�UHDGHUV¶�SHUFHSWLRQ�RI� WKH�VXPPHU�VHDVRQ��ZKRVH�µPRUH� ORYHO\�DQG�PRUH� WHPSHUDWH¶� VHDVRQ� LV� VSULQJ��XQOLNH� WKH� UHDGHUV�ZKR� LQKDELW� WKH�GLIIHUHQW�FOLPDWLF� ]RQH� ZKHUH� VXPPHU� LV� � µPRUH� ORYHO\� DQG� PRUH� WHPSHUDWH¶�� +HUH� WKH�SUREOHP�RI�FXOWXUDO�XQWUDQVODWDELOLW\�UDLVHV�VRPH�TXHVWLRQV��ZKLFK�PDNH�WKH�ZRUN�RI�D WUDQVODWRU�ERWK� µEDIIOLQJ� DQG� IDVFLQDWLQJ¶�� �)LUVWO\�� GRHV� LW� QRW� LQYDOLGDWH�� LQ� VXFK�FDVHV�� WKH� LQFOXVLRQ� RI� µVKDUHG� DVVXPSWLRQV¶� EHLQJ� EURXJKW� LQWR� WKH� WUDQVODWLRQ�SURFHVV��SDUWLFXODUO\�LQ�0DFKLQH�7UDQVODWLRQ"��6HFRQGO\��GRHV�LW�QRW�LPSLQJH�RQ�WKH�FRQFHSW� RI� µLQWHUQDWLRQDOLVP¶�� ZKLFK� DGYRFDWHV� IRU� D� SURFHVV� RI� WUDQVODWLRQ� WKDW�GLPLQLVKHV�WKH�FURVV�FXOWXUDO�ERXQGDULHV�LQVWHDG�RI�PDLQWDLQLQJ�VWUHQJWKHQLQJ�WKHP"�7ZR�OLQJXLVWLF�RU�FXOWXUDO�V\VWHPV�WKDW�FDQQRW�EH�PXWXDOO\�WUDQVODWHG�DUH�GLYLGHG�E\�D ERXQGDU\��D�UHJLRQ�RI�LQGHWHUPLQDF\��ZKLFK�WKHQ�FDQ�EH�FURVVHG�DQG�PDLQWDLQHG�E\�LQWHUSUHWDWLRQ��� 7KH�SUREOHPV�RI�WUDQVODWLRQ�WDNH�GLIIHUHQW�WXUQV�ZKHQ�WKH�VRXUFH�WH[W�ODQJXDJH�LV�QRW� WKH�PRWKHU� WRQJXH�RI� WKH�ZULWHU�� RQ� WKH�RWKHU� KDQG� LW� LV� WKH� 
RWKHU
� WRQJXH�� WKH�ODQJXDJH�RI�KLV�KHU� 
LQWHOOHFWXDO�PDNH�XS
�QRW� WKH� ODQJXDJH�RI�KLV� 
HPRWLRQDO�PDNH�XS
��5DR��
)RUHZRUG
��Y����&KLQXD�$FKHEH��5DMD�5DR�DQG�%KDUDWL�0XNKHUMHH�DUH�VXFK�ZULWHUV�ZKR�FKRRVH� WR�ZULWH� LQ�(QJOLVK� UDWKHU� WKDQ� LQ� WKHLU�PRWKHU� WRQJXHV�� � �$QG�ZKHQ� WKH� ZULWHUV� OLNH� 
7RQL� 0RUULVRQ�� 0D[LQH� +RQJ� .LQJVWRQ�� &KDQJ�5DH� /HH��5XGROSKR�$QD\D��/HVOLH�0DUPRQ�6LONR��DQG�RWKHU�LQFUHDVLQJO\�SRSXODU�ZULWHUV
��VHH�*HQW]OHU� ������������ ZULWH� WKHLU� 
WH[WV
� �QRW� RQO\� WKH� ZRUNV� RI� ILFWLRQ�� LQ� (QJOLVK�WKH\� DOVR� WUDQVODWH� WKH� FXOWXUDO� FRGHV� RI� WKH� ODQJXDJH� RI� WKHLU� 
HPRWLRQDO�PDNH�XS
�LQWR� (QJOLVK�� $QG� WKLV� SRVHV� WKH� SUREOHPV� RI� WUDQVODWLRQ� IRU� WKH� WUDQVODWRU� LQ�FDSWXULQJ� WKH� 
VXEWOH� DQG� KLGGHQ� � EL�FXOWXUDO� PHDQLQJV� RI� VXFK� WH[WV
� �� ,ELG�����7UDQVODWLRQ�KDV�RWKHU�GLPHQVLRQV�ZKHQ�D� WH[W� LV� UHDG�E\� WKH�UHDGHUV�RWKHU� WKDQ� WKH�ODQJXDJH� WKH� WH[W� LV� RULJLQDOO\� ZULWWHQ� LQ� DQG� WUDQVODWHG� LQWR� DQRWKHU� ODQJXDJH� DQG�WDXJKW� � LQ� WKH� VLWXDWLRQV� ZKLFK� FDQ� EH� PRQRFXOWXUDO�� � EL�FXOWXUDO� RU� HYHQ�PXOWLFXOWXUDO�� � )RU� LQVWDQFH�� D� UHDGHU� IURP� ,QGLD� ZKRVH� PRWKHU� WRQJXH� LV� QHLWKHU�(QJOLVK� QRU�$UDELF� RU� IURP� WKH� (QJOLVK� VSHDNLQJ� ZRUOG� � ZKRVH�PRWKHU� WRQJXH� LV�(QJOLVK��LV�UHDGLQJ�D��QRYHO�RULJLQDOO\�ZULWWHQ�LQ�$UDELF�DQG�WUDQVODWHG��LQWR�(QJOLVK��,Q� D� FODVV�URRP� VLWXDWLRQ� WUDQVODWLRQ� DFTXLUHV� VRPH� RWKHU� VLJQLILFDQW� � � GLPHQVLRQV�ZKHQ�D� WHDFKHU�ZKRVH�PRWKHU� WRQJXH� LV� � QRW� WKH�PRWKHU� WRQJXH�RI� WKH�ZULWHU� � QRU�



��� $QLO�.�3UDVDG��3K�'��
�

WKRVH� RI� KLV� VWXGHQWV� �� � )RU� H[DPSOH�� D� WHDFKHU� �� ZKRVH� PRWKHU� WRQJXH� LV� QHLWKHU�(QJOLVK� QRU�$UDELF� LV� � WHDFKLQJ�7RQL�0RUULVRQ
V�6RQJ�RI�6RORPRQ� WR� WKRVH�ZKRVH�PRWKHU� WRQJXH� LV�$UDELF� DQG�(QJOLVK� LV� IRU� WKHP� D� IRUHLJQ�VHFRQG� ODQJXDJH��7RQL�0RUULVRQ�� ERUQ� DQG� EURXJKW� XS� LQ� $PHULFD�� ZULWHV� LQ� � (QJOLVK�� FHUWDLQO\� LV� WKH�ODQJXDJH�RI�KHU� 
LQWHOOHFWXDO�PDNH�XS� 
��ZKDW�DERXW� WKH� ODQJXDJH�RI�KHU� 
�HPRWLRQDO�PDNH�XS"
� +HU� 
ZRUNV� LQWURGXFH� ELOLQJXDO� OH[LFDO� WHUPV� DQG� VWDJH� WKH�PLVXQGHUVWDQGLQJV� DQG� FRQIOLFWV� WKDW� DULVH� IURP�PLVWUDQVODWLRQ��PDNLQJ� WUDQVODWLRQ�VWXGLHV� FUXFLDO� WR� XQGHUVWDQGLQJ� KRZ� WKHVH� WH[WV� RSHUDWH
�*HQW]OHU� �����������2EYLRXVO\�� WKHVH� WH[WV� UHIOHFW� WUDQVODWLRQ� SUDFWLFHV� ZKLFK� 
FOHDUO\� WDNH� SODFH� LQ� D�GLIIHUHQW�ODQJXDJH
��,ELG���:KDW�LV�WKDW�ODQJXDJH"�,V�WKDW�WKH�ODQJXDJH�RI�WKHLU�YLVLEOH�RU� LQYLVLEOH� VRXUFH� WH[W"� ,V� WKDW� WKH� ODQJXDJH� RI� WKHLU� 
HPRWLRQDO� PDNH�XS
� LQ� WKH�VHQVH� 5DMD� 5DR� XVHV� LW"� � 7KHQ� WKLV� � YLVLEOH� RU� LQYLVLEOH� VRXUFH� WH[W� QHHGV� WR� EH�GHFRGHG�GXULQJ�UHDGLQJ�WKH�WH[WV�RU�WHDFKLQJ�WKHP��7KH�IO\LQJ�PRWLI�DQG�WKH�VRQJ�RI�6RORPRQ� DORQJ� ZLWK� PDQ\� RWKHU� H[DPSOHV� DUH� VXFK� VXE�WH[WV� ZLWKLQ� WKH� WH[W� RI�0RUULVRQ
V�6RQJ�RI�6RORPRQ�WKH�FXOWXUDO�PHDQLQJV�RI�ZKLFK�QHHG�WR�EH�GHFLSKHUHG��� /LNHZLVH� LQ� 5DMD� 5DR
V� QRYHO�.DQWKDSXUD� H[SUHVVLRQV� OLNH�+DULNDWKDV� �� S� ����6ZDUDMD� WRR� LV� WKUHH�H\HG� � LQ� � 
6LYD� LV� WKUHH�H\HG�
� KH� VD\V� �� 
DQG�6ZDUDMD� WRR� � LV�WKUHH�H\HG��6HOI�SXULILFDWLRQ��+LQGX�0RVOHP�XQLW\��.KDGGDU�
��S������VDKLE�LQ�
�$QG�WKH�ROG�6DKLE�LV�GHDG��DQG�WKH�QHZ�RQH«��+H�LV�QRW�D�EDG�PDQ��WKH�QHZ�6DKLE�
��S����� ZRXOG� EH� GLIILFXOW� WR� EH� WUDQVODWHG� ZLWKRXW� NQRZLQJ� WKH� VRFLRFXOWXUDO� DQG�SROLWLFDO� FRQWH[WV� LQ� ZKLFK� WKH\� RFFXU�� :KLOH� WHDFKLQJ� WKLV� QRYHO� WR� WKH� $UDE�VWXGHQWV� RI� (QJOLVK� LQ� � D� FRXUVH� RQ� &RPSDUDWLYH� /LWHUDWXUH� � ,� � HQFRXQWHUHG�GLIILFXOWLHV� LQ� WUDQVODWLQJ� WKHVH� H[SUHVVLRQV� � LQWR�(QJOLVK� DQG�PDNLQJ� WKH� VWXGHQWV�XQGHUVWDQG�WKH�FXOWXUDO�VLJQLILFDQFH�RI��WKHVH�H[SUHVVLRQV�LQ�WKH�WKHPDWLF�VWUXFWXUH�RI�WKH�QRYHO��$�TXLWH�LQWHUHVWLQJ�SUREOHP�LV�SRVHG�E\�WKH�ZRUG�VDKLE�ZKLFK�PHDQV�LQ�$UDELF� 
IULHQG
� RU� 
WKH� RZQHU�PDVWHU� RI� VRPHWKLQJ�
� � 7KH� H[SUHVVLRQ� SXNND� VDKLE�SRVHV� VLPLODU� SUREOHPV� IRU� WKH� QRQ�8UGX�+LQGL� UHDGHUV� RI� )RUVWHU
V�$ 3DVVDJH� WR�,QGLD� $JDLQ��LW�LV�SUREOHPDWLF��IRU�WKH�$UDELF�UHDGHUV�ZKHQ�WKH\�WU\�WR�HTXDWH�LW�ZLWK�WKH� PRUH� FRPPRQ� PHDQLQJ� RI� WKH� ZRUG� VDKLE� DV� 
IULHQG�
� ,Q� WKH� +LQGL�8UGX�FROORTXLDO�H[SUHVVLRQV�VXFK�DV� 
SURIHVVRU�VDKLE
�� 
GRFWRU�VDKLE
�� 
HQJLQHHU�VDKLE
�HWF��WKH�PHDQLQJ�LV�FORVHU� WR� WKH�FRQQRWDWLRQV�RI�D� 
JHQWOHPDQ
�QRW� 
IULHQG
� �VHH�7XOORFK�(G�� 7KH� 2[IRUG� 'LFWLRQDU\� DQG� 7KHVDXUXV� ������������ 7KH� PHDQLQJV� RI� WKHVH�H[SUHVVLRQV�GHSHQG�RQ�WKH�WUDQVODWRU
V�NQRZOHGJH�RI�WKH�VRFLRFXOWXUDO�EDFNJURXQG�RI�WKH�UHJLRQ�ZKHUH�WKHVH�H[SUHVVLRQV�DUH�XVHG�� �%HVLGHV��WR�XQGHUVWDQG�WKH�PHDQLQJV�RI�WKH�H[SUHVVLRQV�XVHG�E\�5DMD�5DR�LQ�.DQWKDSXUD������LW�LV�LPSRUWDQW�WR�NQRZ�WKH�
��,�ZRXOG�OLNH�WR�UHIHU��RQFH�DJDLQ�WR�(GZLQ�*HQW]OHU
V�FRPPHQWV�LQ�WKH�VDPH�SDSHU�FLWHG�DERYH����ZKLFK�KH�PDNHV�LQ�
FRQQHFWLRQ�ZLWK�6DPLD�0HKUH]
V�DUJXPHQWV�LQ��7UDQVODWLRQ�DQG�WKH�3RVWFRORQLDO�7H[W��7KH�)UDQFRSKRQH�1RUWK�$IULFDQ�
7H[W�� ������� DV� WR� KRZ� 
PXFK� RI� WKH� DXWKRU
V� LQWHQGHG� PHDQLQJ� LV� RQO\� GHFLSKHUDEOH� E\� WKH� ELOLQJXDO� UHDGHU�� ZKR�
DXWRPDWLFDOO\�DQG�RIWHQ�VXEFRQVFLRXVO\�WUDQVODWHV�ZKLOH�UHDGLQJ�WKH�WH[W���,I�WKHUH�LV�D�WUDQVODWLRQ�SURFHVV�RQJRLQJ��HLWKHU�
E\�WKH�DXWKRU�RU�E\�WKH�UHDGHU��WKHQ�WUDQVODWLRQ�VWXGLHV�VFKRODUV�QHHG�WR�EH�FORVHO\�LQYROYHG�LQ�WKH�VWXG\�DQG�WHDFKLQJ�RI�
VXFK� WH[WV
� �� ����7KHVH� FRPPHQWV�� ZKLFK� DUH� DOVR� UHOHYDQW� LQ� WKH� FRQWH[W� RI� � $FKHEH
V� DQG� 5DR
V� QRYHOV� ZKLFK� DUH�
LPSRUWDQW� SRVWFRORQLDO� WH[WV��ZLOO� FHUWDLQO\� KHOS� WKH� VFKRODUV�ZRUNLQJ� LQ� WKH� ILHOG� � � 
EXLOG� D� WUXO\� FRPSUHKHQVLYH� DQG�
LQFOXVLYH��GLVFLSOLQH�RI�WUDQVODWLRQ�VWXGLHV�WKDW�FDQ�DGDSW�WR�WKH�FKDQJLQJ�QDWXUH�RI�WKH�DFDGHP\
�������
�
�
�
�
�
�
�
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FRQWH[W�LQ�ZKLFK�WKLV�QRYHO�KDV�EHHQ�ZULWWHQ��5DMD�5DR
V�.DQWKDSXUD�LV�DQ�DWWHPSW�WR�
UHZULWH
� WKH�KLVWRU\��DV�DOVR� LQ� WKH�FDVH�RI�$FKHEH
V�7KLQJV�)DOO�$SDUW� WKH�VWRU\� LV�XQIROGHG�WKURXJK�WKH�SRLQW�RI�YLHZ�RI�WKH�FRORQL]HG�SHRSOH��RI�WKH�,QGLDQ�QDWLRQDO�XSVXUJH� LQVSLUHG�E\� �*DQGKL
V� LGHDV� �DQG�SHUVRQDOLW\� LQ� WKH�IRUP�RI� 
D� ULFK�VWKDOD�SXUDQD
 RU� WKH� OHJHQGDU\� KLVWRU\� RI� D� SODFH� � �5DR�� 
)RUHZRUG
�� Y��� 7KH� (QJOLVK�ODQJXDJH�� LQ� WKH� QRYHO�� � � � KDV� EHHQ� XVHG� 
WR� DGDSW� WKH� FRORQLDO� ODQJXDJH� WR� ORFDO�QHHGV
� � DQG� DV� D� ZD\� RI� 
� IDU� PRUH� VXEWOH� UHMHFWLRQ� RI� WKH� SROLWLFDO� SRZHU� RI� WKH�VWDQGDUG�ODQJXDJH
��$VKFURIW��HW�DO��>����@��������������7KLV�LV�ZK\��WKH�ZRUGV�DQG�H[SUHVVLRQV�RI�WKH�,QGLDQ�ODQJXDJHV�KDYH�EHHQ�HPSOR\HG�LQ�WKH�QDUUDWLYH���� 0XNKHUMHH
V�'HVLUDEOH�'DXJKWHUV� LV�DOVR�D�NLQG�RI�VWKDOD�SXUDQD� D� OHJHQGDU\�VWRU\�RI� WKH�EULGH�RI�0LVKWLJXQM� WRZQ� LQ�'KDND�ZKLFK�VSUHDGV�RXW� WR�DQG�PLQJOHV�ZLWK�WKH�VWRU\�RI�WKH�IHPDOH�SURWDJRQLVW�7DUD�ZKR�OLYHV� 
LQ�D�SDUW�RI�6DQ�)UDQFLVFR�FDOOHG� 8SSHU� +DLJKW
� ������ 7KH� FXOWXUDO� FRGHV� RI� %HQJDOL�� WKH� ODQJXDJH� RI� WKH�
HPRWLRQDO�PDNH�XS
�RI�WKH�ZULWHU�DUH��UHQGHUHG��DV�
�EKDGUD�ORN���WKH�JHQWOHIRON��WKH��FLYLOL]HG���IRON��IRU�ZKRP�WKH�(QJOLVK�IDVKLRQHG�WKH�SHMRUDWLYH�WHUP��EDEX���ZLWK�LWV�KLQW� RI� IDZQLQJ� LQVLQFHULW\� DQG� VODYLVKO\� DFTXLUHG� :HVWHUQ� DWWLWXGHV�
� 
� EL\H�EDUL���D ZHGGLQJ� KRXVH
 ���� 
JKDU�MDODQL�� D� ZRPDQ�ZKR�EULQJV�PLVIRUWXQH�DQG�GHDWK�WR�KHU�IDPLO\
�� 
JDXUL�GDDQ��WKH�JLYLQJ�RI�YLUJLQ�EULGH�DV�D�JLIW�ULWXDO
 �����DQG� 
ELVKH\�ELVK�NKDL�WKH��RQO\�DQWLGRWH�IRU�SRLVRQ�LV�SRLVRQ
�������REYLRXVO\�NHHSLQJ�LQ�PLQG�DQ�DXGLHQFH�ZKRVH�PRWKHU�WRQJXH�LV�QRW�%HQJDOL��7KH�PLVXQGHUVWDQGLQJ�WKDW�ZLOO�DULVH�IURP�WKH�DXWKRU
V�WUDQVODWLRQ�DQG�H[SODQDWLRQ�RI�WKH�ZRUG�
EDEX
�DV�D�
SHMRUDWLYH�WHUP
�DV� WKH� QDUUDWRU� LQIRUPV� XV� DQG� ZLWK� WKH� FRQQRWDWLRQ� RI� UHVSHFW� � DV� RQH� RI� WKH�FRQQRWDWLRQV�WKH�ZRUG�DV�FDQ�EH�LQIHUUHG�E\��LQ�WKH�DXWKRU
V�GHGLFDWLRQ��RI�WKH�QRYHO�WR�KHU�KXVEDQG� 
�7R�&ODUN�EDEX�� 
 QHHGV�WR�EH�UHVROYHG�E\�D�WUDQVODWRU��7KH�PRWKHU�WRQJXH� H[SUHVVLRQV� XVHG� LQ� WKH� WH[W� VXFK� DV� 
EKDGUD� ORN
�� 
EDEX
�� 
EL\H� EDUL
�� 
JKDU�MDODQL
��DQG�
JDXUL�GDDQ
�DUH�VRPH��FDVHV�LQ�SRLQW�ZKLFK�QHHGV�WR�EH�WUDQVODWHG�EH\RQG�WKHLU� OLQJXLVWLF� YDOXHV� VR� WKDW� WKHLU� FRQQHFWLRQV� ZLWK� WKH� WKHPDWLF� VWUXFWXUH� RI� WKH�QRYHO� FDQ� EH� HVWDEOLVKHG�� ,Q� WKH� SURFHVV� WKH� 
WZR�GLPHQVLRQDO� ZRUOG
���� FRXOG� EH�VXFFHVVIXOO\�OLQNHG�ZLWK�WKH�
FRQVFLRXVQHVV
�����RI��WKH�DXWKRU�SWRWDJRQLVW�QDUUDWRU
V�FRPSOH[�LQWHUUHODWLRQVKLSV�ZLWK�WKH�1HZ�:RUOG��LQ�WKH�VKDSLQJ�RI�ZKLFK�WKH�FXOWXUH�RI� � DQ� LPPLJUDQW� VXEMHFW� OLYLQJ� EHWZHHQ� � WZR� ZRUOGV� SOD\V� D� VLJQLILFDQW� UROH���/LNHZLVH�� FHUWDLQ� IRRG� LWHPV� DUH� UHODWHG� WR� FHUWDLQ� DXUDV� RI� IHVWLYLW\� WKDW� WKHLU�WUDQVODWLRQ� LQWR� WKH� 7/� WH[W� ZLOO� ORVH� WKHLU� RULJLQDO� IODYRXU�� � )RU� H[DPSOH�� LQ�<DVKSDO¶V� -KXWKD� 6DFK� ���������� WKH� SHRSOH� DUH� FHOHEUDWLQJ� WKH� GHFODUDWLRQ� RI�LQGHSHQGHQFH�DW�PLGQLJKW�RI����$XJXVW������DQG��
$W�WKH�1HZ�&OXE��SUHSDUDWLRQV�ZHUH�EHLQJ�PDGH�IRU�D�JUDQG�GLQQHU� LQ� � WKH�QLJKW�RI���WK�$XJXVW��2Q� WKLV� JDOD� RFFDVLRQ�� DOO� WKH� PHPEHUV� ZHUH�LQYLWHG� ZLWK� WKHLU� IDPLOLHV� DQG� IULHQGV� ZLWK� D�UHTXHVW� WR� HDFK� RI� WKHP� WR� FRRSHUDWH� E\�SUHSDULQJ�D�VSHFLDO�GLVK�IRU�DOO«�.DQDN� ZDV� DOVR� KHOSLQJ� KHU� VLVWHU� .DQWD� WR�SUHSDUH� GDKL�EDUDV� EXW� KHU� PLQG� ZDV� UHVWOHVV���7UDQV��PLQH�7KH�8QUHDO�7UXWK������
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7KH�,QGLDQ�IRRG�LWHP�WKDW�ZDV�EHLQJ�SUHSDUHG�FDOOHG�µGDKL�EDUDV¶�LV�GLIILFXOW�WR�EH�WUDQVODWHG�LQWR�(QJOLVK�ZLWK�WKH�VDPH�FRQQRWDWLRQV�RI�FHOHEUDWLRQ�DQG�IHVWLYLW\��,I�D�WUDQVODWRU�LV�DEOH�WR�GHFRGH�WKH�PHDQLQJ�SRWHQWLDO�RI�WKHVH�H[SUHVVLRQV�DV�FXOWXUDO�FRGHV��WKHQ�RQO\�KH�LV�D�VXFFHVVIXO�WUDQVODWRU���� 0DKIRX]¶V� 7KH� +DUDILVK� ������� (QJ� 7UDQV�� ������ DV� WKH� WLWOH� RI� WKH� (QJOLVK�WUDQVODWLRQ� �VHH� &U\VWDO� ������ ���� IRU� WKH� VWXG\� RI� VRFLDO� DQG� SV\FKRORJLFDO�LPSOLFDWLRQV�LQ�SHUVRQDO�QDPHV�DQG�SODFH�QDPHV���QHHGV�WR�EH�H[SODLQHG�VR�WKDW��LWV�VRFLDO� DQG� KLVWRULFDO� PHDQLQJ� FDQ� � EH� GULYHQ� KRPH� WR� LWV� QRQ�$UDELF� UHDGHUV��([SODLQLQJ� WKH� PHDQLQJ� RI� WKH� ZRUG� µKDUDILVK¶� WKH� WUDQVODWRU�� &DWKHULQH� &REKDP�ZULWHV�� 7KH�KLVWRULFDO�PHDQLQJ�RI�KDUDILVK� LV�WKH�UDEEOH�RU� ULIIUDII�� � ,Q� WKH� QRYHO� LW� PHDQV� WKH� FRPPRQ�SHRSOH�LQ�D�SRVLWLYH�VHQVH��WKRVH�LQ�PHQLDO�MREV��FDVXDO� ZRUNHUV�� DQG� WKH� XQHPSOR\HG� DQG� WKH�KRPHOHVV���7UDQVODWRU¶V�1RWH���2Q�WKH�RWKHU�KDQG��7D\HE�6DOLK¶V�6HDVRQ�RI�0LJUDWLRQ�WR�WKH�1RUWK� � 2ULJLQDOO\�LQ�$UDELF� 0DXVLP� DO�KLMUD� LOD� DO�6KLPDO� ������� =D\G� 0XWHH� 'DPPDM
V� $U�5DKLQD������� �� WUDQVODWHG� LQWR� (QJOLVK� DV� 7KH� +RVWDJH� DQG� LQ� +LQGL� DV� %DQGKDN� DQG�<DVKSDO¶V� �-KXWKD� 6DFK� ��7UDQV��(QJOLVK�7KH�8QUHDO� 7UXWK� GR� QRW� � SRVH� VHULRXV�SUREOHPV� IRU� WKH� WUDQVODWRUV�� � ,Q� PRVW� RI� WKH� FDVHV� WKH� WLWOHV� RI� WKH� ERRNV� GHI\�WUDQVODWLRQ�FRQVHTXHQWO\���WKH\�GR�QRW�KDYH�WKH�VDPH�VXJJHVWLYH�DQG�HYRFDWLYH�YDOXH�LQ�WKH�7/��LQ�VXFK�D�FDVH��H[SODQDWRU\�QRWHV�VKRXOG�EH��DGGHG�RU�WKH�WUDQVODWRU�WDNHV�WKH�OLEHUW\�WR�UHQDPH�WKH�ERRN�FORVHO\�IROORZLQJ�WKH�WKHPDWLF�WKUHDGV�DV�LQ�WKH�FDVH�RI� WKH� WLWOH� RI�0DKIRX]¶V�%D\Q� DO�4DVUD\Q� ������� ZKLFK� KDV� EHHQ� WUDQVODWHG� LQWR�(QJOLVK�DV�3DODFH�:DON� 7KH�SUREOHPDWLF�RI�WKLV�SRLQW�FDQ�EH�IXUWKHU�LOOXVWUDWHG�ZLWK�UHJDUG�WR�$FKHEH
V�WLWOH�RI�WKH�QRYHO�7KLQJV�)DOO�$SDUW�ZKLFK�LV�WDNHQ�IURP�<HDWV
V�SRHP��7KH�6HFRQG�&RPLQJ���,V�LW�SRVVLEOH�WR�WUDQVODWH�WKLV�SKUDVH�VXFFHVVIXOO\�LQWR�DQRWKHU�ODQJXDJH�ZLWKRXW�WDNLQJ�LQWR�DFFRXQW�WKH�ZKROH�UDQJH�RI�<HDWV
V�IDVFLQDWLRQ�IRU� WKH� RFFXOW�� PDJLF�� DQG� VSLULWXDOLW\� ZKLFK� KDYH� LPSRUWDQW� DVVRFLDWLRQV� ZLWK�$FKHEH
V� QRYHO"� � 7KHQ�� LV� WUDQVODWLRQ� SURFHVV� RQO\� DQ� H[HUFLVH� LQ� VHDUFKLQJ� IRU�OLQJXLVWLF�HTXLYDOHQFHV"��6XFK�TXHVWLRQV�PDNH�XV�IHHO� WKDW�WUDQVODWLRQ�LV�D� µSURFHVV¶�LQ� WKH� UHDO� VHQVH�RI� WKH� WHUP�� LW�QHYHU�JHWV�FRPSOHWHG�� ,W�KDV�EHHQ� UHPDUNDEO\�ZHOO�VDLG�WKDW�LW�LV�OLNH�D�SDLQWLQJ�WKDW�LV�DEDQGRQHG���,�ZRXOG�OLNH�WR�DGG�VRPHWKLQJ�KHUH�WR� DGG� SRVLWLYH� FRQQRWDWLRQ� WR� WKH� ZRUG� µDEDQGRQHG¶�� ,W� LV� OLNH� D� SDLQWLQJ� WKDW� LV�DEDQGRQHG�IRU�WKH�WLPH�EHLQJ�WR�EH�µGRQH¶�DJDLQ�ZLWK�WKH�UHILQHG�VKDGHV�RI�FXOWXUDO�FRQQRWDWLRQV� � WR� DYRLG� WKH� GDQJHUV� RI� µRYHUWUDQVODWLRQ¶� DQG� ¶XQGHUWUDQVODWLRQ¶�HQULFKLQJ� WKH� WH[WXUH� RI� FRORXUV�� IDFLOLWDWLQJ� FRPPXQLFDWLRQ� ZLWK� IRRWQRWHV� DQG�JORVVDU\������ &RPLQJ�EDFN�DJDLQ� WR�0DKIRX]¶V�7KH�+DUDILVK� D� µFODQ�FKLHI¶� LV�NQRZQ�E\�KLV��
VLJQV
� RI� D� GRQNH\�FDUW�� D� ZRRGHQ� VWLFN�� SK\VLFDO� VWUHQJWK� DQG� PRUDO� SURZHVV� WR�UHVLVW� WKH� WHPSWDWLRQV� RI� ZHDOWK� DQG� D� OLIH� RI� HDVH� RIIHUHG� E\� WKH� µQRWDEOHV¶� RI�VRFLHW\��$VXU�DO�1DJL�DQG�KLV�VRQ�6KDPV�DO�'LQ�OLYH�DQG�GLH�E\�WKHVH�VRFLRFXOWXUDO�FRGHV�� 2Q� WKH� RWKHU� KDQG�� 6KDPV� DO�'LQ¶V� VRQ� 6XOD\PDQ� 6KDPV� DO�'LQ� DO�1DJL�PDUULHV�LQWR�WKH�XSSHU�FODVV�DQG�PDNHV�µ$�KRO\�DOOLDQFH�RI�SRZHU�DQG�SUHVWLJH¶���S�
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�����DV�LURQLFDOO\�FRPPHQWHG�E\�6KHLNK�6DLG�� �6XOD\PDQ¶V�PDUULDJH�GLIIHUHQWLDWHV�KLP� VRFLDOO\� DQG� FXOWXUDOO\� IURP� KLV� FODQ� LQ� WHUPV� RI� SUHVWLJH�� UDQN�� DQG� VRFLDO�VWDQGLQJ��$W�WKH�VDPH�WLPH�LW�DOLHQDWHV�KLP�IURP�KLV�RULJLQDO�VRFLHW\��KLV�ILUVW�ZLIH��KLV�FKLOGUHQ�IURP�KLV�ILUVW�ZLIH��KLV�IULHQGV�DQG�DIWHU�KLV�LOOQHVV�HYHQ�IURP�KLV�VHFRQG�ZLIH��/DQJXDJH��FXOWXUH�DQG�WKH�QRUPV�RI�VRFLHW\�FKDQJH��QHZ�VLJQ�V\VWHP�DSSHDUV��WKH� ROG� VLJQV� GLVDSSHDU�� � 7KH� FRQFHSW� RI� FXOWXUH� LV� VLWXDWHG� LQ�UHIHUV� WR� DQ�LQWHOOHFWXDO��SV\FKRORJLFDO��DQG�VRFLRORJLFDO�VSDFH�LQ�WKH�PLQG�RI�WKH�KXPDQ�EHLQJV��$ 
WH[W
�LV�D�VSDFH�LQ�ZKLFK�ODQJXDJH�V��DQG�FXOWXUH���FRQYHUJH�G\QDPLFDOO\���7KH�DFW�RI�6XOD\PDQ¶V�PDUULDJH�LQWR�WKH�DO�6DPDUL�IDPLO\�QHHGV�WR�DFFRPSDQ\�RWKHU�DFWV�RI�VRFLRFXOWXUDO� GLIIHUHQWLDWLRQ� VXFK� DV� UHSODFLQJ� WKH� GRQNH\�FDUW� ZLWK� D� FDUULDJH��RZQLQJ�D�VKRS�ZLWK�DQ�RIILFH��VHQGLQJ�FKLOGUHQ�WR�VFKRROV�IRU�JHWWLQJ�HGXFDWLRQ�DQG�ZHDULQJ� GUHVVHV� PDGH� RI� ILQH� FORWKHV�� � 1RZ� KLV� QHHGV� DUH� QRW� QDWXUDO�� WKH\� DUH�FXOWXUDO�� � 7KH� FXOWXUDO� � FRGHV� FRQWURO� WKH� VHPDQWLF� XQLYHUVH� RI� D� VRFLHW\�� $�WUDQVODWRU¶V�WDVN�LV�WR�HQWHU�WKH��VHPDQWLF�XQLYHUVH�RI�WKH�FXOWXUDO�FRGHV�RI�WKH�6/�WH[W�DQG�WR�FKRRVH�WKH�DSSURSULDWH�PHDQLQJ�SRWHQWLDO�RI�WKH�OLQJXLVWLF�VLJQV�WKURXJK��DQ�DQDO\VLV�RI� WKH� WH[W��7KH� DSSURDFK� WR�GHFRGLQJ� � �ZKDW� OLHV� EHWZHHQ� WKH� OLQHV� � DQG�EH\RQG� WKH� ZRUGV� LV� EDVHG� RQ� WKH� DVVXPSWLRQV� WKDW�� D�� 
HYHU\� WKRXJKW� LV� D� VLJQ
��3HLUFH�FLWHG�LQ�&KDQGOHU��>����@���������DQG�E��DQ\�FXOWXUDO�LGHQWLW\�LV�H[SUHVVHG�LQ�
VLJQV
� DQG� WKHUHIRUH� DUH� 
LGHQWLW\� GHPDUFDWLRQV
� �$VNHJDDUG�� ������ FLWHG� LQ�%H]XLGHQKRXW���������� (YLGHQWO\�� D� WH[W� LV� D� VRFLRFXOWXUDO� HYHQW� WKHUHIRUH�� LW� FDQQRW� EH� YLHZHG� LQ� D�YDFXXP�� �7KH�IRRG�LWHP�PHQWLRQHG� LQ� WKH�SDVVDJH�IURP�<DVKSDO�FLWHG�DERYH� LV�DQ�LQWHJUDO� SDUW� RI� WKH� VRFLRFXOWXUDO� EDFNJURXQG� RI� D� SDUWLFXODU� DUHD� DQG� WKHUHIRUH�H[SUHVVHV� WKDW� SDUWLFXODU�PRPHQW� LQ� WKH� KLVWRU\� RI� LWV� SHRSOH�� ,WV� RULJLQDO� QDPH� LV�UHWDLQHG�EHFDXVH�WKH�(QJOLVK�WUDQVODWLRQ�ZLOO�QRW�EH�DEOH�WR�FRQYH\�LWV�VRFLRFXOWXUDO�VHPDQWLF� YDOXH� LQ� WKH� WH[W� WKHUHIRUH� WKH� H[LVWHQFH� RI� WKH� µXQWUDQVODWDEOHV¶� IRU� WKH�VLJQV�LQ�RQH�FXOWXUH�PLJKW�QRW�H[LVW�LQ�WKH�7/�RU�FDQ�H[SUHVV�GLIIHUHQW�VLJQLILFDWLRQV��6LPLODUO\��0DKIRX]¶V�WLWOH�RI� WKH�QRYHO�7KH�+DUDILVK�SRVHV�SUREOHPV�RI�WUDQVODWLRQ�IRU�WKH�VDPH�UHDVRQ�EHFDXVH�WKH�VDPH�ZRUGV�DQG�FRQFHSWV�GR�QRW�QHFHVVDULO\�H[LVW�LQ�WKH�FXOWXUH�RI�WKH�7/�DQG�IXUWKHUPRUH�PLJKW�FUHDWH�FXOWXUDO�JDSV�LQ�FRPPXQLFDWLRQ�RI�WKH�WUDQVODWHG�WH[W��7KH�SURSHU�XQGHUVWDQGLQJ�RI�IXQFWLRQ�DQG�YDOXH�RI�D�OLQJXLVWLF�µVLJQ¶� LQ� D� FXOWXUDO� FRQWH[W� ZLOO� EH� UHDFKHG� RQO\� DIWHU� ZH� ORFDWH� WKH� µUHODWLRQVKLS�EHWZHHQ� VLJQV� DQG� ZKDW� WKH\� VWDQG� IRU«� � DQG� WKRVH� ZKR� XVH� WKHP¶� �%DVVQHWW������������
�

�7KH�UROH�RI�VLJQV�DQG�WKHLU�VLJQLILFDWLRQV�LQ�WKH�SURFHVV�RI�WUDQVODWLRQ�KDYH�DOVR�EHHQ�SRLQWHG�RXW�E\�RWKHU�WKHRULVWV�OLNH�
5RPDQ�-DNREVRQ��������DV� µ,QWHUVHPLRWLF� WUDQVODWLRQ¶�� � 
VHPLRWLF� WUDQVSRVLWLRQ¶�DQG�DJDLQ�E\�*HRUJHV�0RXQLQ� �������
ZKR�SHUFHLYHV�WUDQVODWLRQ�DV�D�VHULHV�RI�RSHUDWLRQV�RI�ZKLFK�WKH�VWDUWLQJ�SRLQW�DQG�WKH�HQG�SURGXFW�DUH�VLJQLILFDWLRQV�DQG�
IXQFWLRQ�ZLWKLQ�D�JLYHQ�FXOWXUH���FLWHG�LQ�%DVVQHWW���������������6DXVVXUH¶V�G\DGLF�FODVVLILFDWLRQ��&XOOHU��������+DUULV��
������ 7KLEDXOW�� ������ &KDQGOHU�� >����@�� ������ RI� WKH� µVLJQ¶� ZKLFK� GRHV� QRW� LQFOXGH� UHIHUHQWLDO� FRQWH[W� DQG� WKH�
FRPPXQLFDWLRQ� VLWXDWLRQ� RI� WKH� ODQJXDJH� XVHU� KDV� EHHQ� H[WHQGHG� E\� 3HLUFHDQ� VHPLRWLFV�ZKLFK� RIIHUV� D�ZLGHU� VFRSH�
ZLWKLQ�ZKLFK�WUDQVODWLRQ�DQG�VHPLRWLFV�FDQ�EH�SXW�WRJHWKHU��7UDQVODWLRQ� LV�DQ�RQJRLQJ�SURFHVV�RI�HQGOHVV�VHPLRVLV�DQG�
JRHV�EH\RQG�WKH�OLQJXLVWLF�GRPDLQ�E\�YLUWXH�RI�LQFOXGLQJ�QRQ�YHUEDO�VLJQV��7KHUHIRUH��UHFHQW�UHVHDUFKHV�LQ�WKLV�ILHOG�KDYH�
VKRZQ� WKDW� LW� KDV�H[WHQGHG�6DXVVXUH¶V� OLQJXLVWLF�VWUXFWXUDOLVP� LQWR�RWKHU� UHDOPV�RI�P\WK�� IDVKLRQ��PHGLD�� SROLWLFV�DQG�
UHOLJLRQ� DQG� LV� LQ� WKH� SURFHVV� RI� EHLQJ� IXUWKHU� H[WHQGHG� LQWR� D� SRVWVWUXFWXUDOLVW� VWDQFH� RI� µVLWXDWHG� VRFLDO� VHPLRWLFV¶�
�-HQVHQ�������������
�
��
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&RQFOXVLRQ��1R� VHPLRWLF� IRUP��PDWHULDO� HQWLW\� RU� HYHQW�� WH[W�� RU� DFWLRQ� KDV�PHDQLQJ� LQ� DQG� RI�LWVHOI��7KH�PHDQLQJV�WKHVH�KDYH�DUH�PDGH�LQ�DQG�WKURXJK�WKH�VRFLDO�PHDQLQJ�PDNLQJ�SUDFWLFHV� ZKLFK� FRQVWUXFW� VHPLRWLF� UHODWLRQV� DPRQJ� IRUPV�� PDWHULDO� SURFHVVHV� DQG�HQWLWLHV�� DQG� VRFLDO� DFWLRQV��$�JLYHQ�FRPPXQLW\�RU� VXEFRPPXQLW\� KDV� UHJXODU� DQG�UHSHDWDEOH�SDWWHUQV�RI�PHDQLQJ�PDNLQJ��7KHVH�DUH�WKH�SDWWHUQV�ZKLFK�DUH�W\SLFDO�RI�WKDW� FRPPXQLW\�� 7KH\� KHOS� WR� GHILQH� DQG� FRQVWLWXWH� WKH� FRPPXQLW\�� DV� ZHOO� DV� WR�GLVWLQJXLVK�LW�IURP�RWKHU�FRPPXQLWLHV�� 7KXV�WKH�SHUFHSWLRQ�WKDW�WKH�7/�DQG�WKH�6/�WH[WV� H[LVW� LQ� D� VSDFH� ZLWK� � VLJQV� ZKLFK� PDQLIHVW� WKHLU� PHDQLQJV� � WKURXJK� DQ��LQWHUIDFH�RI��ODQJXDJH�DQG�FXOWXUH�RIIHUV�DQ�LPSRUWDQW�LQVLJKW��7KLV�PLJKW�SHUKDSV�EH�D FRPSUHKHQVLYH� DSSURDFK� WR� UHVLVWLQJ� 
GHFHSWLYH� HTXLYDOHQFH
� LQ� WKH� SURFHVV� RI�WUDQVODWLRQ� VWUHVVLQJ� WKH� UROH� RI� FXOWXUDO� FRQWH[W� LQ� VKDSLQJ� PHDQLQJ� DLPLQJ� DW�FRPPXQLFDWLRQ��XVH�DQG�LQWHUSUHWDWLRQ�RI�PHVVDJHV�����
:RUNV�&LWHG�$FKHEH�� &KLQXD� �������7KLQJV�)DOO�$SDUW� �:LWK� ,QWURGXFWLRQ� DQG�1RWHV� E\�$LJERMH�+LJR��0�$���/RQGRQ�DQG�,EDGDQ��+HLQHPDQ�(GXFDWLRQDO�%RRNV�/7'��$VKFURIW�� %LOO�� *DUHWK� *ULIILWKV� DQG� +HOHQ� 7LIILQ� �(GV��� �>����@�� ������� 7KH� 3RVW�FRORQLDO�6WXGLHV�UHDGHU��/RQGRQ�DQG�1HZ�<RUN��5RXWOHGJH��$VNHJDDUG�� 6� ������� ³7RZDUGV� D� 6HPLRWLF� 6WUXFWXUH� RI� &XOWXUDO� ,GHQWLW\´� ,Q� 0DUNHWLQJ�6HPLRWLFV�6HULHV�)������1\W�1RUGLVN�)RUODJ�$UQROG�%XVFN�$�6��&RSHQKDJHQ��%DUWKHV��5RODQG��>����@��������0\WKRORJLHV�1HZ�<RUN��+LOO�DQG�:DQJ����������������������� �>����@�� ������ (OHPHQWV� RI� 6HPLRORJ\� �7UDQV�� $QQHWWH� /DYHUV� DQG� &ROLQ�6PLWK��/RQGRQ��-RQDWKDQ�&DSH��%DVVQHWW��6XVDQ��>����@���������7UDQVODWLRQ�6WXGLHV� /RQGRQ�DQG�1HZ�<RUN��5RXWOHGJH������������������������������³&XOWXUDO�(QFRXQWHUV´�7KH�8QLYHUVLW\�RI�:DUZLFN��1HZV��0HGLD�DQG�(YHQWV��+WP���
%DXGULOODUG��-HDQ��������7KH�6\VWHP�RI�2EMHFWV�3DULV��'HQRHO�*RQWKLHU������������������������������7KH�6RFLHW\�RI�&RQVXPSWLRQ� 3DULV�*DOOLPDUG������������������������������)RU�D�&ULWLTXH�RI�WKH�3ROLWLFDO�(FRQRP\�RI�WKH�6LJQ��7UDQV��&KDUOHV�/HYLQ��6W�/RLXV��7HORV�3UHVV��%H]XLGHQKRXW��,O]H��������$ 'LVFXUVLYH�6HPLRWLF�$SSURDFK�WR�7UDQVODWLQJ�&XOWXUDO�$VSHFWV�LQ�3HUVXDVLYH� $GYHUWLVHPHQWV� 0�$�� 'LVVHUWDWLRQ� VXEPLWWHG� WR� 5DQGVH� $IULNDDQVH� 8QLYHUVLW\��6RXWK�$IULFD���KWWS���LO]H�RUJ�
&DWIRUG�� -�� &� �������$ /LQJXLVWLF� 7KHRU\� RI� 7UDQVODWLRQ�� $Q� (VVD\� LQ� $SSOLHG� /LQJXLVWLFV��/RQGRQ��2[IRUG�8QLYHUVLW\�3UHVV���



&XOWXUH�DQG��8Q���7UDQVODWDELOLW\�ZLWK�3DUWLFXODU�5HIHUHQFH�WR�)LFWLRQ��� ����������������������������

&KDQGOHU�� 'DQLHO� �>����@�� ������ 6HPLRWLFV� IRU� %HJLQQHUV� >ZZZ� GRFXPHQW@� 85/�KWWS���ZZZ�DEHU�DF�XN�PHGLD�'RFXPHQWV�6�%�6HPLRWLFV�KWPO
&U\VWDO�� 'DYLG� �>����@�� ������ 7KH� &DPEULGJH� (QF\FORSHGLD� RI� /DQJXDJH� $XVWUDOLD��&DPEULGJH�8QLYHUVLW\�3UHVV���������������������������� 7KH� &DPEULGJH� (QF\FORSHGLD� RI� WKH� (QJOLVK� /DQJXDJH� $XVWUDOLD��&DPEULGJH�8QLYHUVLW\�3UHVV��&XOOHU��-RQDWKDQ��������6DXVVXUH�*UHDW�%ULWDLQ��)RQWDQD�&ROOLQV���(FR��8PEHUWR��������$ 7KHRU\�RI�6HPLRWLFV�%ORRPLQJWRQ��,QGLDQD�8QLYHUVLW\�3UHVV���������������������������6HPLRWLFV�DQG�WKH�3KLORVRSK\�RI�/DQJXDJH� %ORRPLQJWRQ��,1��,QGLDQD�XQLYHUVLW\�3UHVV����������������������������7KH�/LPLWV�RI�,QWHUSUHWDWLRQ� %ORRPLQJWRQ��,QGLDQD�8QLYHUVLW\�3UHVV��'DPPDM��=D\G�0XWHH��������$U�5DKLQD�%HLUXW�'DU�DO�$GDE��7UDQV��LQWR�(QJOLVK�E\�0D\�-D\\XVL�DQG�&KULVWRSKHU�7LQJOH\���������1HZ�<RUN��,QWHUOLQN�%RRNV�DQG�LQWR�+LQGL�E\�-\RWVDQD�$QLO��������3DWQD��$QLOM\R�3UDNDVKDQ��*HQW]OHU�� (GZLQ� ������� �7UDQVODWLRQ� 6WXGLHV� DQG� $FDGHPLF� $OOLHV��� ,Q� 7UDQVODWLRQ� DQG�,QWHUSUHWLQJ�6WXGLHV� 9ROXPH����1XPEHU���6SULQJ���������������*RUOHH��'��������6HPLRWLFV�DQG�WKH�3UREOHP�RI�7UDQVODWLRQ�$PVWHUGDP�$WODQWD��5RGRSL��+DUULV��5R\��������5HDGLQJ�6DXVVXUH��$�&ULWLFDO�&RPPHQWDU\�RQ�WKH�&RXUV�GH�OLQJXLVWLTXH�JHQHUDOH���/RQGRQ��'XFNZRUWK���+DWLP��%DVLO�DQG�0DVRQ��,DQ��������'LVFRXUVH�DQG�WKH�7UDQVODWRU�/RQGRQ��/RQJPDQ��-HQVHQ��.ODXV�%UXQKQ��������7KH�6RFLDO�6HPLRWLFV�RI�0DVV�&RPPXQLFDWLRQ� /RQGRQ��6DJH��/DZHQGRZVNL�� %RXJXVODY� 3�� ������� ³2Q� 6HPLRWLF� $VSHFWV� RI� 7UDQVODWLRQ´�� ,Q� 7KRPDV�6HEHRN��(G���6LJKW��6RXQG�DQG�6HQVH� %ORRPLQJWRQ��,QGLDQD�8QLYHUVLW\�3UHVV��SS����������/HYL�6WUDXVV�� &ODXGH� ������� 6WUXFWXUDO� $QWKURSRORJ\� �7UDQV�� &ODLUH� -DFREVRQ� DQG� %URRNH�*UXQGIHVW�6FKRHSI��+RUPRQGVZRUWK��3HQJXLQ��/RWPDQ�� <XUL� DQG� %�$�� 8SHQVN\�� ������� � ³2Q� WKH� 6HPLRWLF�0HFKDQLVP� RI� &XOWXUH´��1HZ�/LWHUDU\�+LVWRU\�� ,;����SS����������/RWPDQ�� <XUL� � �������8QLYHUVH� RI� WKH� 0LQG�� $� 6HPLRWLF� 7KHRU\� RI� &XOWXUH� �7UDQV�� $QQ�6KXNPDQ��%ORRPLQJWRQ��,1��,QGLDQD�XQLYHUVLW\�3UHVV���0DKIRX]�� 1DJXLE� �������0DOKDPDW� DO�+DUDILVK� �7UDQV�� &DWKHULQH� &REKDP�� ����� DV� 7KH��+DUDILVK� &DLUR��7KH�$PHULFDQ�8QLYHUVLW\�LQ�&DLUR�3UHVV�������������������������������%D\Q�DO�4DVUD\Q� �7UDQV��:LOOLDP�0�+XWFKLQV�DQG�2OLYH�(�.HQQ\�������DV�3DODFH�:DON� &DLUR��7KH�$PHULFDQ�8QLYHUVLW\�LQ�&DLUR�3UHVV���
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0RUULVRQ��7RQL��������6RQJ�RI�6RORPRQ�1HZ�<RUN��3HQJXLQ�%RRNV���0XNKHUMHH��%KDUDWL��������'HVLUDEOH�'DXJKWHUV�1HZ�'HOKL��5XSD�	�&R��1HZPDUN��3��������$SSURDFKHV�WR�7UDQVODWLRQ�2[IRUG��3HUJDPRQ��1LGD�� (XJHQH� ������� ³3ULQFLSOHV� RI� &RUUHVSRQGHQFH´�� ,Q� 9HQXWL�� /�� ������� �(G��� 7KH�7UDQVODWLRQ�6WXGLHV�5HDGHU�/RQGRQ��5RXWOHGJH��5DR��5DMD��>����@���������.DQWKDSXUD�1HZ�'HOKL��2[IRUG�,QGLD�3DSHUEDFNV����6DOLK��7D\HE� ������� �0DXVLP�DO�+LMUD� LOD�DO�6KLPDO� �7UDQV��'HQ\V�-RKQVRQ�'DYLHV������DV�6HDVRQ�RI�0LJUDWLRQ�WR�WKH�1RUWK����/RQGRQ��+HLQHPDQ���6DSLU��(GZDUG� �������/DQJXDJH�� ,QWURGXFWLRQ� WR� WKH�VWXG\�RI�6SHHFK� 1HZ�<RUN��+DUFRXUW��%UDFH�	�:RUOG�,QF���6QHOO�+RUQE\�� 0DU\� ������������ 7UDQVODWLRQ� 6WXGLHV�� $Q� ,QWHJUDWHG� $SSURDFK�$PVWHUGDP�3KLODGHOSKLD��-RKQ�%HQMDPLQV��7KLEDXOW��3DXO�-��������5H�UHDGLQJ�6DXVVXUH� 7KH�'\QDPLFV�RI�6LJQV�LQ�6RFLDO�/LIH /RQGRQ��5RXWOHGJH��7RXU\��*��������³7KH�1DWXUH�DQG�5ROH�LQ�1RUPV�LQ�7UDQVODWLRQ´��,Q�9HQXWL��/�����������(G���7KH�7UDQVODWLRQ�6WXGLHV�5HDGHU�/RQGRQ��5RXWOHGJH��7XOORFK��6DUD��(G����������7KH�2[IRUG�'LFWLRQDU\�DQG�7KHVDXUXV� 2[IRUG�0HOERXUQH��2[IRUG�XQLYHUVLW\�3UHVV��9RQ�+XPEROGW�:��������2Q�/DQJXDJH��WKH�'LYHUVLW\�RI�+XPDQ�/DQJXDJH�6WUXFWXUH�DQG�LWV�,QIOXHQFH� RQ� WKH� 0HQWDO� 'HYHORSPHQW� RI� 0DQNLQG�� �7UDQV�� 3HWHU� +HDWK�� &DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV��:KRUI��%HQMDPLQ�/HH� ������� ³/DQJXDJH��7KRXJKW� DQG�5HDOLW\´�� ,Q�6HOHFWHG�:ULWLQJV� �(G���-�%��&DUUROO�&DPEULGJH��0DVV���7KH�0,7�3UHVV��S������
<DVKSDO�����������-KXWKD�6DFK��7UDQV��$QLO�.XPDU�3UDVDG�7KH�8QUHDO�7UXWK� &KDSWHUV��;9,��;9,,��9RO�� ,�� ,Q�.�0��*HRUJH� ������� �(G���0RGHUQ� ,QGLDQ�/LWHUDWXUH��6XUYH\V�DQG�3RHPV�9RO��,�1HZ�'HOKL��6DKLW\D�$NDGHPL���
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$EGXO��+DIHHG�$OL�)DNLK��3K�'�
'HSDUWPHQW�RI�(QJOLVK��8QLYHUVLW\�RI�,EE��<HPHQ��

DBKDIHHG#\DKRR�FRP��$EVWUDFW�
�7KLV� SDSHU� DLPV� WR� H[SORUH� WKH� V\QWD[� RI� ZK� DQG� PXOWLSOH�ZK� TXHVWLRQV�ZLWKLQ� WKH� 0LQLPDOLVW� IUDPHZRUN�� ,W� ILUVW� LQWURGXFHV� &KRPVN\
V� �������WUHDWPHQW� RI�ZK�PRYHPHQW� LQ� (QJOLVK� RQ� WKH� EDVLV� RI� ZKLFK� PRYHPHQW� RI�TXHVWLRQ�ZRUGV�LQ�6WDQGDUG�$UDELF�ZLOO�EH�DQDO\]HG��,W�DOVR�H[DPLQHV�TXHVWLRQ�ZRUG� UDLVLQJ� LQ� 6WDQGDUG�$UDELF� ERWK� DW�3)� DQG�/)� DQG� VKRZV� KRZ� IHDWXUH�FKHFNLQJ�SOD\V�D�FUXFLDO�UROH�LQ�OLFHQVLQJ�IHDWXUHV�LQ�WKH�V\QWD[��0RUHRYHU��WKH�SDSHU�H[DPLQHV�WKH�LQWHUDFWLRQ�EHWZHHQ�WKH�V\QWD[�RI�TXHVWLRQ�ZRUG�UDLVLQJ�LQ�6WDQGDUG� $UDELF� DQG� WKH� 0LQLPDO� /LQN� &RQGLWLRQ� �0/&��� 7KH� ODVW� VHFWLRQ�LOOXVWUDWHV�KRZ�WKH�/)�UHSUHVHQWDWLRQ�SOD\V�D�VLJQLILFDQW�UROH� LQ� WKH�V\QWD[�RI�PXOWLSOH� TXHVWLRQV� LQ� 6WDQGDUG�$UDELF�� (QJOLVK� DQG� WKH� 6ODYLF� ODQJXDJHV�� LW�VKRZV� WKDW�6WDQGDUG�$UDELF�� OLNH�(QJOLVK�� GRHV�QRW� DOORZ�RYHUW�PXOWLSOH�ZK�PRYHPHQW� DW� 3)� �EXW� UDWKHU� DW� /)��� ZKLOH� RWKHU� ODQJXDJHV� GR� �WKH� 6ODYLF�ODQJXDJHV� GR� SHUPLW� RYHUW� PXOWLSOH�ZK�TXHVWLRQV� WR�PRYH� RYHUWO\� WR� >6SHF��&3@� IRU� IHDWXUH� FKHFNLQJ� FRQVLGHUDWLRQV��� ,Q� RWKHU� ZRUGV�� WKH� IRFXV� RI� WKLV�SDSHU� LV� RQ� WKH� LQWHUDFWLRQ� EHWZHHQ� PXOWLSOH� ZK�TXHVWLRQV� DQG� WKHLU� /)�FRPSRQHQW� LQ� 6WDQGDUG� $UDELF� LQ� UHODWLRQ� ZLWK� WKH� RWKHU� ODQJXDJHV� ZLWK�UHVSHFW�WR�PRYHPHQW�RSHUDWLRQV�RSHUDWLQJ�LQ�FRYHUW�V\QWD[��

�

.H\�ZRUGV��:K�UDLVLQJ��FRYHUW��/)�UHSUHVHQWDWLRQ��FKHFNLQJ��PLQLPDO��PXOWLSOH�TXHVWLRQV���
�
���,QWURGXFWLRQ�

7KLV� SDSHU� LQWHQGV� WR� SRLQW� RXW� WKDW� ZRUOG� ODQJXDJHV� H[KLELW� LQWHUHVWLQJ�SKHQRPHQD�ZLWK�UHJDUG�WR�WKH�V\QWD[�RI�RYHUW�FRYHUW�ZK�PRYHPHQW��7KH�REMHFWLYH�RI�WKLV�SDSHU�LV�WR�H[DPLQH�WKH�V\QWD[�RI�ZK� DQG�PXOWLSOH�ZK� TXHVWLRQV�LQ�WKH�OLJKW�RI�WKH� 0LQLPDOLVW� IUDPHZRUN� DQG� WR� VKRZ� WKH� VLPLODULWLHV� DQG� GLIIHUHQFHV� EHWZHHQ�6WDQGDUG�$UDELF�DQG�(QJOLVK��RQ�WKH�RQH�KDQG��DQG�EHWZHHQ�6WDQGDUG�$UDELF�DQG�WKH�6ODYLF� ODQJXDJHV�� RQ� WKH� RWKHU��:H� DWWHPSW� WR� VKRZ� WKDW� PDQ\� ODQJXDJHV� SHUPLW�RYHUW�ZK�PRYHPHQW�WR�>6SHF��&3@�WR�WDNH�SODFH�LQ�RYHUW�V\QWD[��OLNH�6WDQGDUG�$UDELF�
 , ZRXOG�OLNH�WR�WKDQN�3URI��7LVWD�%DJFKL�IRU�KHU�VXJJHVWLRQV�DQG�FRPPHQWV�RQ�WKH�HDUOLHU�GUDIW�RI�WKLV�SDSHU��7KLV�SDSHU�KDV�DOVR�EHHQ�DFFHSWHG�IRU�SUHVHQWDWLRQ�LQ�WKH���WK� ,QWHUQDWLRQDO�&RQIHUHQFH�RQ�/DQJXDJH��/LQJXLVWLFV��/LWHUDWXUH� DQG�7UDQVODWLRQ�DW�WKH�8QLYHUVLW\�RI�<DUPRXN��-RUGDQ��IURP�������$SULO�������������



� $EGXO��+DIHHG�$OL�)DNLK��3K�'�
�

DQG�(QJOLVK���RWKHU�ODQJXDJHV�GR�QRW�DOORZ�RYHUW�UDLVLQJ�RI�ZK�ZRUGV��OLNH�&KLQHVH�DQG� -DSDQHVH��� ,Q� WKH� ODWWHU� W\SH� RI� ODQJXDJHV�� ZK�UDLVLQJ� WR� >6SHF�� &3@� KDV� WR�XQGHUJR� FRYHUW� PRYHPHQW� DW� /)�� WKXV� REH\LQJ� WKH� SULQFLSOH� RI� 3URFUDVWLQDWLRQ��)XUWKHUPRUH��WKH�SDSHU�VKHGV�OLJKW�RQ�WKH�IDFW�WKDW�WKH�/)�FRPSRQHQW�RI�D�JUDPPDU�LV� WKH� FRPSRQHQW�ZKLFK� FRQYHUWV� WKH� V\QWDFWLF� VWUXFWXUHV� SURGXFHG� E\�PHUJHU� DQG�PRYHPHQW�RSHUDWLRQV�LQWR�/)�UHSUHVHQWDWLRQV��2XU�REMHFWLYH�LV�WR�H[DPLQH�PXOWLSOH�ZK�TXHVWLRQV�DW�/)�DQG�WR�VKRZ�WKDW�/)�LV�WKH�OHYHO�DW�ZKLFK�UHSUHVHQWDWLRQV�LQFOXGH�RQO\�VHPDQWLF�IHDWXUHV�����
�

7KLV�SDSHU�LV�RUJDQL]HG�DV�IROORZV��,Q�VHFWLRQV������DQG����ZH�ILUVW�LQWURGXFH�WKH� EURDG� RXWOLQHV� RI�&KRPVN\
V� �������0LQLPDOLVW� DFFRXQW� RI�ZK�PRYHPHQW� DQG�IHDWXUH�FKHFNLQJ�LQ�(QJOLVK�DV�WKH�EDVLV�IRU�RXU�0LQLPDOLVW�DQDO\VLV�ZKLFK�DGGUHVVHV�PRYHPHQW� RI� 6WDQGDUG� $UDELF� TXHVWLRQ� ZRUGV� H[WUDFWHG� IURP� VXEMHFW� DQG� REMHFW�SRVLWLRQV� RI� VLPSOH� ILQLWH� VHQWHQFHV�� 7KLV� DQDO\VLV� VKRZV� WKDW� 6WDQGDUG� $UDELF�SHUPLWV�RQO\�TXHVWLRQ�ZRUGV�GHULYHG�ZLWK�WKH�QRUPDO�962�RUGHU��DQG�QRW�WKH�692�RUGHU��)XUWKHUPRUH�� WKH�0LQLPDOLVW�DVVXPSWLRQ� WKDW� WKH� UDLVLQJ�RI�D�ZK�RSHUDWRU� WR�>6SHF��&3@� LV�KLJKO\�PRWLYDWHG�E\� WKH�QHHG� IRU� D�PRUSKRORJLFDO�4�IHDWXUH� � �ZK�IHDWXUH�� WR� EH� OLFHQVHG� LQ� WKH� FKHFNLQJ� GRPDLQ� RI� >&3� � >6SHF� >&
�4@�«@@@� ZLOO� EH�YDOLGDWHG�E\�RXU�PRUSKR�V\QWDFWLF�DQDO\VLV�RI�TXHVWLRQ�ZRUG�PRYHPHQW�LQ�6WDQGDUG�$UDELF�� ,W� LV� WKLV� DQDO\VLV� ZKLFK� UHYHDOV� WKDW� WKH� 6WDQGDUG� $UDELF� TXHVWLRQ� ZRUG��ZKLFK� RULJLQDWHV� LQ� WKH� VXEMHFW� RU� REMHFW� SRVLWLRQ� RI� D� VLPSOH� ILQLWH� VHQWHQFH��XQGHUJRHV� DQ� REOLJDWRULO\� RYHUW�PRYHPHQW� WR� >6SHF��&3@� IRU� IHDWXUH� FKHFNLQJ� DQG�WKDW�LW�FDQQRW�VWD\�LQ�VLWX�LQ�RYHUW�V\QWD[��,Q�VHFWLRQ����ZH�LOOXVWUDWH�KRZ�WKH�0LQLPDO�/LQN�&RQGLWLRQ��0/&��ZRUNV�LQ�WKH�V\QWD[�RI�6WDQGDUG�$UDELF�TXHVWLRQ�ZRUGV�DQG�ZK\� LW� GHPDQGV� WKDW� OLQNV� LQ�PRYHPHQW� FKDLQV� VKRXOG� EH� DV� VKRUW� DV� SRVVLEOH�� ,Q�VHFWLRQ����ZH�VKRZ�KRZ�WKH�/)�UHSUHVHQWDWLRQ�SOD\V�D�FUXFLDO�UROH�LQ�WKH�V\QWD[�RI�PXOWLSOH� TXHVWLRQ� ZRUG� PRYHPHQW� LQ� 6WDQGDUG� $UDELF� DQG� (QJOLVK�� :H� DOVR�LOOXVWUDWH� KRZ� RYHUW�PXOWLSOH�ZK�UDLVLQJ� LV� DOORZHG� LQ� VRPH� ODQJXDJHV� �WKH� 6ODYLF�ODQJXDJHV�� IRU� LQVWDQFH��ZKLOH� LW� LV� QRW� DW� DOO� SHUPLWWHG� LQ� ODQJXDJHV� OLNH�6WDQGDUG�$UDELF� DQG� (QJOLVK�� )XUWKHU�� WKLV� SDSHU� � FRQFOXGHV� WKDW� 6WDQGDUG� $UDELF� �OLNH�(QJOLVK��RQO\�DOORZV�RQH�TXHVWLRQ�ZRUG� WR�PRYH�RYHUWO\� WR� >6SHF��&3@� IRU� IHDWXUH�FKHFNLQJ�ZKLOH�WKH�UHVW�RI�WKH�TXHVWLRQ�ZRUGV�LQ�WKH�VHQWHQFH�KDYH�WR�PRYH�DW�/)��
����:K�5DLVLQJ�LQ�(QJOLVK��&KRPVN\��������
� )ROORZLQJ� :DWDQDEH
V� ������� DQDO\VLV� RI� ZK�PRYHPHQW�� &KRPVN\������������SRLQWV�RXW�WKDW�WKHUH�LV�QR�SDUDPHWULF�GLIIHUHQFH�ZLWK�UHJDUG�WR�ZK�LQ�VLWX�SKHQRPHQRQ�� &KRPVN\� ����������� REVHUYHV� WKDW� GLIIHUHQFHV� EHWZHHQ� ODQJXDJHV��VXFK� DV� WKDW� EHWZHHQ� (QJOLVK� DQG� -DSDQHVH�� � ³UHGXFH� WR� PRUSKRORJ\�´� PRUH�VSHFLILFDOO\�WR��³WKH�LQWHUQDO�PRUSKRORJ\�RI�WKH�ZK�SKUDVHV���&KRPVN\�VWUHVVHV�WKDW�WKH� UDLVLQJ� RI� WKH� ZK�RSHUDWRU� LV� HYHU� RYHUW�� FRQWUDU\� WR� WKH� SULQFLSOH� RI�3URFUDVWLQDWLRQ�� DQG� JRHV� RQ� WR� DUJXH� WKDW� WKH� EDVLF� DVVXPSWLRQ� RI� ³HFRQRP\� RI�GHULYDWLRQ´� LV� WKDW�RSHUDWRUV� DUH�GULYHQ�E\�PRUSKRORJLFDO� QHFHVVLW\�� VLQFH� WKH\� DUH��ODVW�UHVRUW���7KH�0LQLPDOLVW�DVVXPSWLRQ�KHUH�LV�WKDW�WKHUH�DUH�FHUWDLQ�IHDWXUHV�ZKLFK�PXVW�EH�OLFHQVHG�LQ�ZKDW�&KRPVN\�FDOOV�WKH�FKHFNLQJ�GRPDLQ�RI�D�KHDG��RWKHUZLVH�



:K��DQG�0XOWLSOH�:K��4XHVWLRQV�LQ�6WDQGDUG�$UDELF�������� ��������������������������

WKH�GHULYDWLRQ�ZLOO� FUDVK��+HQFH�� UDLVLQJ�RI� D�ZK�RSHUDWRU� WR� >6SHF��&3@�KDV� WR�EH�PRWLYDWHG�E\�VXFK�D�UHTXLUHPHQW��*LYHQ� WKLV��&KRPVN\�SRLQWV�RXW� WKDW� UDLVLQJ�RI�D�ZK�RSHUDWRU�WR�>6SHF��&3@�LV�GULYHQ�E\�WKH�QHHG�IRU�D�PRUSKRORJLFDO�4�IHDWXUH�WR�EH�OLFHQVHG�DQG�SURSRVHV� WKDW� LQ�D� VLPSOH� LQWHUURJDWLYH�FODXVH�&� �&203��FRQWDLQV�DQ�XQGHUO\LQJ�DEVWUDFW�DIIL[DO�TXHVWLRQ�4��,Q�D�ODQJXDJH�OLNH�(QJOLVK��&�KDV�D�VWURQJ�4�IHDWXUH�� DV� GRHV� WKH� RSHUDWRU� WKDW� UDLVHV� WR� LW�� 7KLV� FDQ� EH� VKRZQ� LQ� ����� XVLQJ�&KRPVN\¶V�������������H[DPSOH���D��WR�LOOXVWUDWH�WKH�SRLQW����
�D���4>,3�:KR�IL[HG�WKH�FDU@�� �

E�������>&3� >F¶��>�4@���>,3�:KR�IL[HG�WKH�FDU@@@�� �����������������������������������

,W� FDQ�EH�REVHUYHG� WKDW� WKH�SURSRVHG�RSHUDWRU� IHDWXUH��ZKLFK�&KRPVN\� WDNHV� WR�EH�WKH�4��RU�ZK�IHDWXUH�� LV�DVVXPHG�WR�EH�SUHVHQW� LQ� WKH�'�VWUXFWXUH��L�H��DW�/)��RI�DQ�LQWHUURJDWLYH� FODXVH�� ZKLFK� LQ� WXUQ� GLVWLQJXLVKHV� LWVHOI� IURP� LWV� GHFODUDWLYH�FRXQWHUSDUW�� )RU� OLFHQVLQJ� WKH� IHDWXUHV� RI� DQ� DSSURSULDWH� &�� &KRPVN\� �����������SRLQWV�RXW�WKDW��WKH�RSHUDWRUV�UDLVH�IRU�IHDWXUH�FKHFNLQJ�WR�WKH�FKHFNLQJ�GRPDLQ�RI�&��>6SHF�� &3@�� RU� DGMXQFWLRQ� WR� 6SHF� �DEVRUSWLRQ��� WKHUHE\� VDWLVI\LQJ� WKHLU� VFRSDO�SURSHUWLHV���&KRPVN\������������DVVXPHV��RQ�WKH�EDVLV�RI�:DWDQDEH���������WKDW�WKH�4�IHDWXUH�LV�VWURQJ�LQ�DOO�ODQJXDJHV���WKH�ZK�RSHUDWRU�IHDWXUH�LV�XQLYHUVDOO\�VWURQJ����
����)HDWXUH�&KHFNLQJ�LQ�(QJOLVK�DQG�6WDQGDUG�$UDELF�
� ,W�KDV�EHHQ�DVVXPHG�LQ�WKH�3ULQFLSOHV�DQG�3DUDPHWHUV�IUDPHZRUN�RI�&KRPVN\�������� WKDW� YHUEV� DUH� LQVHUWHG� IURP� WKH� OH[LFRQ� LQ� WKHLU� EDUH� IRUP�� L�H��� WKH\� DUH�XQLQIOHFWHG�IRU�WHQVH�DQG�DJUHHPHQW��6XFK�YHUEV�SLFN�XS�WKHLU�WHQVH�DQG�DJUHHPHQW�LQIOHFWLRQ� DV� D� UHVXOW� RI� V\QWDFWLF�PRYHPHQW�ZKLFK� DGMRLQV� WKHP�ZLWK� LQIOHFWLRQDO�FDWHJRULHV��� +RZHYHU�� LQ� WKH� 0LQLPDOLVW� DSSURDFK� &KRPVN\� ������� ������ ������ ������������ LQWURGXFHV� WKH� WKHRU\� RI� FKHFNLQJ� DV� DQ� DOWHUQDWLYH� WR� WKH� GHULYDWLRQDO�DSSURDFK� WR� LQIOHFWLRQDO� PRUSKRORJ\�� LW� LV� DVVXPHG� WKDW� YHUEV� DUH� LQIOHFWHG� IRU�IHDWXUHV�LQ�WKH�OH[LFRQ�DQG�DUH�LQVHUWHG�LQWR�GHULYDWLRQV�DOUHDG\�LQIOHFWHG�UDWKHU�WKDQ�LQ� WKHLU�EDUH� IRUP��7KH�YHUE� IHDWXUHV� DUH� WKHQ� FKHFNHG�DJDLQVW� WKHLU� FRUUHVSRQGLQJ�IHDWXUHV�HQFRGHG�LQ�WKH�LQIOHFWLRQDO�FDWHJRULHV��&KRPVN\��������������WDNHV�>,@�WR�EH�PQHPRQLF� IRU� WKH� LQIOHFWLRQDO� FDWHJRULHV�� IHDWXUH� FKHFNLQJ� WDNHV� SODFH� LQ� WKH�
FRQILJXUDWLRQ� >,q >9� @� ,� @� ZKLFK� LV� GHULYHG� E\� WKH� V\QWDFWLF� RSHUDWLRQ� RI� KHDG�DGMXQFWLRQ��,I�WKH�IHDWXUHV�RI�>9@�DQG�>,@�PDWFK��>,@�KDV�WR�GLVDSSHDU�DQG�>9@�SURFHHGV�WR�3)��ZKHUH� LW� LV� VSHOOHG�RXW�DV� D� VLQJOH�SKRQRORJLFDO�ZRUG��%XW� LI� WKH� IHDWXUHV�RI�>9@�DQG�>,@�GR�QRW�PDWFK��>,@�VXUIDFHV� LQWR�3)�DQG�WKH�GHULYDWLRQ�LV� WR�FUDVK�DW� WKDW�OHYHO�� ,W� LV� DVVXPHG�ZLWKLQ� WKH�0LQLPDOLVW� DSSURDFK� WKDW� 3)� UXOHV� DUH� VXSSRVHG� WR�
VHH
�RQO\�LQIOHFWHG�>9@��
� +DHJHPDQ�DQG�*XpURQ��������������RQ�WKH�RWKHU�KDQG��SURSRVH�WKDW�ZK�PRYHPHQW�FKHFNV� WKH� >��ZK@ IHDWXUH�DQG��FUHDWHV�D� VSHFLILHU�±�KHDG� UHODWLRQ�EHWZHHQ� >�:+@�IHDWXUH� RQ� D� KHDG� �&� LQ� HPEHGGHG� FODXVHV��7� LQ�)RF� LQ� URRW� FODXVHV�� DQG� WKH�ZK�SKUDVHV�LQ�LWV�VSHFLILHUV���
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)XUWKHUPRUH�� &KRPVN\� ������� ������ SRLQWV� RXW� WKDW� RQFH� D� IHDWXUH� LV�FKHFNHG�LQ�WKH�V\QWD[��LW�GLVDSSHDUV�ZKLFK�PHDQV�WKDW�LW�LV�QR�ORQJHU�DYDLODEOH�WR�WKH�FRPSXWDWLRQ��$W�/)��DOO�IHDWXUHV�PXVW�EH�FKHFNHG��$Q\�UHPDLQLQJ�XQFKHFNHG�IHDWXUH�FDXVHV�WKH�GHULYDWLRQ�WR�FUDVK��2Q�WKLV�EDVLV��LW�IROORZV�WKDW�PDLQ�YHUEV�PRYH�WR�>,@��LI� QRW� RYHUWO\� WKHQ� FRYHUWO\�� 7KLV�PHDQV� LI� WKH� YHUE� GRHV� QRW� FKHFN� LWV� IHDWXUHV� LQ�RYHUW�V\QWD[��LW�KDV�WR�GR�VR�LQ�FRYHUW�V\QWD[��
� 0RUHRYHU�� &KRPVN\� ������� ����� REVHUYHV� WKDW� WKH� LQIOHFWLRQDO� FDWHJRULHV�VXFK�DV�7��$JUV DQG�$JUR KDYH� WKHLU�RZQ�IHDWXUHV� WKDW�FRUUHVSRQG�WR� WKRVH� IHDWXUHV�HQFRGHG� LQ� WKH� YHUE� LQ� WKH� OH[LFRQ�� &KRPVN\� FDOOV� WKHVH� IHDWXUHV�9�IHDWXUHV�� 7KH�IXQFWLRQ� RI� VXFK� 9�IHDWXUHV� LV� WR� FKHFN� WKH� PRUSKRORJLFDO� SURSHUWLHV� RI� WKH� YHUE�WDNHQ�IURP�WKH�OH[LFRQ��)XUWKHUPRUH�&KRPVN\�������������DVVLJQV�WZR�IXQFWLRQV�IRU�WKH� PRUSKRORJLFDO� HOHPHQWV� 7� DQG� $JU�� WKDW� LV�� FKHFN� IHDWXUHV� RI� WKH� YHUE� ZKLFK�PRYH�WR�WKHP��DQG�WKH\�FKHFN�SURSHUWLHV�RI�WKH�'3�WKDW�UDLVH�WR�WKHLU�6SHF��,Q�RWKHU�ZRUGV�� WKH� LQIOHFWLRQDO� FDWHJRULHV� 7�� $JUV DQG� $JUR �ZKLFK� KDYH� WKH� IXQFWLRQ� RI�OLFHQVLQJ�WKH�9�IHDWXUHV�RI�9��DOVR�KDYH�WKH�IXQFWLRQ�RI�FKHFNLQJ�WKH�13�IHDWXUHV�RI�WKH�'3�WKDW�PRYH�WR�WKHLU�VSHFLILHU�SRVLWLRQ���
� +RZHYHU�� &KRPVN\� ������������������� GLVSHQVHV� ZLWK� $JU� DOWRJHWKHU� LQ�ODWHU� YHUVLRQV� RI� WKH� 0LQLPDOLVW� 3URJUDP�� LQ� DQ� DWWHPSW� WR� RYHUFRPH� FHUWDLQ�SUREOHPV� WKDW� IDFHG� WKH� HDUOLHU� YHUVLRQV� RI� WKH� 0LQLPDOLVW� 3URJUDP�� ,Q� WKLV�FRQQHFWLRQ�� &KRPVN\� ����������� DUJXHV� WKDW� �WKHUH� LV� QR� QHHG� WR� GHDO� ZLWK�RSWLRQDOO\�VWURQJ�$JU���+H�SRLQWV�RXW�WKDW�EHFDXVH�$JU�FRQVLVWV�RI�VWURQJ�IHDWXUHV��LW�FDQQRW� DWWUDFW� UDLVLQJ��� �S������� ,W� VKRXOG� EH� QRWHG� WKDW� &KRPVN\� KDV� DOUHDG\�VXJJHVWHG�WKDW�WKH�VXEMHFW�DQG�REMHFW�13V�'3V�UDLVH�WR�WKH�FKHFNLQJ�GRPDLQ�RI�$JU��ZKHUH� WKH\��HQWHU� LQWR�D�FKHFNLQJ�UHODWLRQ�ZLWK�IHDWXUHV�RI�7�RU�9�DGMRLQHG�WR�$JU��������S�������*LYHQ�WKLV��&KRPVN\�GLVSHQVHV�ZLWK�ZHDN�$JU�DQG�VXJJHVWV�WKDW�FRYHUW�UDLVLQJ� KDV� WR� WDUJHW� 7� DQG�9�� 7KLV� LV� REVHUYHG� LQ�&KRPVN\
V� ������� ����� ZRUGV���%XW�ZLWK�ZHDN�$JU�JRQH��FRYHUW�UDLVLQJ�PXVW�WDUJHW�7�DQG�9�GLUHFWO\��������
� 0RUHRYHU��RQ� WKH�EDVLV�RI� WKH�)UHQFK�DQG�(QJOLVK�W\SH� ODQJXDJHV��&KRPVN\�DVVXPHV� WKDW� $JU� LV� QRW� LQ� WKH� OH[LFRQ� DQG� LQGLFDWHV� WKDW� $JU� �RFFXUV� LQ� KLJKO\�UHVWULFWHG� ZD\V��� �S������� +HQFH�� LQ� KLV� ODVW� VWDWHPHQW� LQ� WKH� ILQDO� FKDSWHU� RI� WKH�0LQLPDOLVW�3URJUDP��&KRPVN\�������������VXJJHVWV�WKH�HOLPLQDWLRQ�RI�$JU�IURP�WKH�OH[LFDO� LQYHQWRU\�DQG�VWUHVVHV� WKDW� WKH�TXHVWLRQ�RI� LWV�H[LVWHQFH� LV�QDUURZHG��/HW�XV�TXRWH��&KRPVN\
V�������������RZQ�ZRUGV�LQ�WKLV�FRQQHFWLRQ��

�$V�PDWWHUV�VWDQG�KHUH��LW�VHHPV�UHDVRQDEOH�WR�FRQMHFWXUH�WKDW�$JU�GRHV�QRW� H[LVW� DQG� WKDW� �IHDWXUHV� RI� D� SUHGLFDWH�3�� WKRXJK�±,QWHUSUHWDEOH��DUH�OLNH�WKH�,QWHUSUHWDEOH� �IHDWXUHV�RI�QRXQV�LQ�WKDW�WKH\�DUH�SDUW�RI�3�LQ�WKH�QXPHUDWLRQ��DGGHG�RSWLRQDOO\�DV�3�LV�VHOHFWHG�IURP�WKH�OH[LFRQ���
� +DYLQJ� LQWURGXFHG� EULHIO\� WKH� HDUOLHU� YHUVLRQV� RI� &KRPVN\
V� ������� ������IHDWXUH�FKHFNLQJ�RI�WKH�0LQLPDOLVW�3URJUDP��ZH��KRZHYHU��DGRSW�&KRPVN\
V�������������� ������ ODWHU� GHYHORSPHQWV� ZKLFK� VHHP� WR� EH� PRUH� HFRQRPLFDO� DQG� ORJLFDO�VLQFH� WKH� QXPEHU� RI� FKHFNLQJ� RSHUDWLRQ� VWHSV� KDV� EHHQ� UHGXFHG� LQ� D� JLYHQ� SKDVH��&KRPVN\
V� �������EDVLF� LGHD� LV� WKDW� XQLQWHUSUHWDEOH� LQIOHFWLRQDO� IHDWXUHV� HQWHU� LQWR�DJUHHPHQW� UHODWLRQV� ZLWK� LQWHUSUHWDEOH� LQIOHFWLRQDO� IHDWXUHV�� &KRPVN\� ������� ���
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DVVXPHV� WKDW� �WKH� �IHDWXUHV� RI� 7� �WHQVH�� DUH� XQLQWHUSUHWDEOH� DQG� DJUHH� ZLWK� WKH�LQWHUSUHWDEOH� �IHDWXUHV� RI� D� QRPLQDO� WKDW� PD\� EH� ORFDO� RU� UHPRWH�� \LHOGLQJ� WKH�VXUIDFH� HIIHFW� RI� QRXQ�YHUE� DJUHHPHQW��� &KRPVN\� DGRSWV� WKH� FRQFOXVLRQ� WKDW� WKH�DJUHHPHQW� UHODWLRQ� UHPRYHV� ZKDW� KH� FDOOV� WKH� XQLQWHUSUHWDEOH� IHDWXUHV� IURP� �WKH�QDUURZ� V\QWD[��� D� SURFHVV� ZKLFK� DOORZV� GHULYDWLRQV� WR� FRQYHUJH� DW� WKH� /)�FRPSRQHQW�� &KRPVN\� ������� KDV� LPSURYHG� WKH� DUHDV� RI� � ZHDNQHVV� LQ� WKH� HDUOLHU�YHUVLRQV�RI� WKH�0LQLPDOLVW�3URJUDP�E\�SUHVHQWLQJ� � D� QHZ�0LQLPDOLVW� WHFKQLTXH� LQ�KDQGOLQJ� V\QWDFWLF� SKHQRPHQD� UHODWLQJ� WR� WKH� FKHFNLQJ� RI� &DVH� DQG� DJUHHPHQW�IHDWXUHV�DQG�DOWHUQDWLYH�ZRUG�RUGHU�SRVVLELOLWLHV��
� )LUVW� OHW� XV� LOOXVWUDWH� KRZ� WKH� FKHFNLQJ� WKHRU\� RI�0LQLPDOLVP�ZRUNV� LQ� WKH�V\QWD[�RI� WKH� TXHVWLRQ�ZRUGV� RI� 6WDQGDUG�$UDELF� LQ� WKH� IROORZLQJ� H[DPSOH� DQG� LWV�FODXVH�VWUXFWXUH�LQ������
�
�D������PD�èD�������ãD�KDG�±�DW��������KLQG�±�XQ������WPD�èD��"ZKDW��������VHH�SVW�I�VJ������+LQG�QRP������ 
:KDW�GLG�+LQG�VHH�WZKDW"
�
�E�� ����&3� � � ��6SHF� � ����&
� � �
PD�èD�M
ZKDW
� ������&� � ��73� �� >�4@� � � � �
� 6SHF� ������������������7
� � �
� >�3DVW��9��'@�����7� ����������������93�� ã KDG�DW[ �I�VJ�$JU�VDZ������������� �����������6SHF� ��������������9
� �� KLQG�XQ�
� 9� ������������'3�� &RYHUW�UDLVLQJ�DW�/)�����������������������������������W[

WM

)ROORZLQJ�&KRPVN\
V� ������� ������ ������ ������0LQLPDOLVW� DQDO\VLV�� OHW� XV�GLVSHQVH�ZLWK�$JU�IRU�WKH�VDPH�UHDVRQV�GLVFXVVHG�LQ�&KRPVN\������������������DQG�ZKLFK� ZH� KDYH� LQWURGXFHG� DERYH�� *LYHQ� IHDWXUH� FKHFNLQJ� FRQVLGHUDWLRQV�� ����GHPRQVWUDWHV� WKDW� WKH� YHUE� ãD�KDG�DW� 
VDZ�VKH
� KDV� WR� XQGHUJR� RYHUW� UDLVLQJ� WR� WKH�KHDG�7�SRVLWLRQ�RI�73�IRU�IHDWXUH�OLFHQVLQJ��*LYHQ�WKH�0LQLPDOLVW�DVVXPSWLRQV�RI�WKH�7KHRU\�RI�)HDWXUH�&KHFNLQJ�WKDW�VWURQJ�IHDWXUHV�IRUFH�RYHUW�UDLVLQJ�LQ�WKH�V\QWD[��WKH�REOLJDWRU\�PRYHPHQW� RI� WKH� YHUE� LQ� ���� LV� GULYHQ� E\� WKH� UHTXLUHPHQW� WR� FKHFN� WKH�VWURQJ� PRUSKRORJLFDO� IHDWXUHV� RI� WKH� WHQVH�� )ROORZLQJ� &KRPVN\
V� ������� ����
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���������DQDO\VLV�RI�WHQVH�LQ�(QJOLVK��ZH�DVVXPH�WKDW�7�WHQVH��LQ�6WDQGDUG�$UDELF�LV�VSHFLILHG�IRU�WZR�FDWHJRULDO�IHDWXUHV��QDPHO\�WKH�>�9@�IHDWXUH�DQG�WKH�>�'@�IHDWXUH��7KH� IHDWXUH� >�9@�GHWHUPLQHV� WKH� LQWHUDFWLRQ�EHWZHHQ� WKH� WHQVH� DQG� WKH�YHUE��ZKLOH�WKH� IHDWXUH� >�'@�GHWHUPLQHV� LWV� LQWHUDFWLRQ�ZLWK� WKH� VXEMHFW��7KH� >�9@� IHDWXUH�PXVW�EH� FKHFNHG� E\� YHUEDO� KHDGV�� ZKLOH� WKH� >�'@� IHDWXUH� FDQ� EH� FKHFNHG� E\� QRPLQDO�KHDGV��7KLV� LV� LOOXVWUDWHG� LQ� WKH�FODXVH�VWUXFWXUH�RI� WKH�6WDQGDUG�$UDELF�H[DPSOH� LQ�����DERYH��ZKHUH�ZH�GHPRQVWUDWHG�RYHUW�UDLVLQJ�RI�WKH�YHUE�DQG�FRYHUW�UDLVLQJ�RI�WKH�VXEMHFW�'3��JLYHQ� WKH�962�ZRUG�RUGHU��2Q� WKH�EDVLV�RI�RXU�DVVXPSWLRQ��ZH� DUJXH�WKDW� WKH�RYHUW�PRYHPHQW�RI� WKH�YHUE� LQ� ���� LV� WR�FKHFN� WKH� WHQVH�FDWHJRULDO� IHDWXUH��QDPHO\� WKH� IHDWXUH� >�9@�� VLQFH� WKH� YHUE� LV� WKH�RQO\� OHJLWLPDWH� FDQGLGDWH� WR�GR� WKLV�MRE�� WKURXJK� KHDG�WR�KHDG� PRYHPHQW�� 0RUHRYHU�� ZH� DVVXPH� WKDW� 7�WHQVH�� LQ�6WDQGDUG�$UDELF�KDV�XQLQWHUSUHWDEOH� �IHDWXUHV�ZKLFK�HQWHU�LQWR�DJUHHPHQW�UHODWLRQV�ZLWK�LQWHUSUHWDEOH�IHDWXUHV�RQ�WKH�WHQVHG�YHUE��WKXV�\LHOGLQJ�QRXQ�YHUE�DJUHHPHQW��LQ�WKH�SURFHVV�RI� IHDWXUH� FKHFNLQJ� LQ� WKH� V\QWD[��)XUWKHU�� LW� LV� WKLV� DJUHHPHQW� UHODWLRQ�WKDW�UHPRYHV�WKH�XQLQWHUSUHWDEOH�IHDWXUHV��WKXV�DOORZLQJ�WKH�GHULYDWLRQ�WR�FRQYHUJH�DW�/)��DV�VKRZQ�LQ�����DERYH���
� 2Q� WKH� RWKHU� KDQG�� WKH� VXEMHFW�'3�KLQG�XQ� 
+LQG
� LQ� ���� GRHV� QRW� KDYH� WR�PRYH� RYHUWO\� IRU� IHDWXUH� OLFHQVLQJ� WR� >6SHF�� 73@� EHFDXVH� WKH� VXEMHFW� '3� LQ� 962�ZRUG� RUGHU� H[KLELWV� WKH� ZHDN� '�IHDWXUH� ZKLFK� PDNHV� LW� XQDEOH� WR� PRYH� LQ� RYHUW�V\QWD[��+HQFH��WKH�RYHUW�UDLVLQJ�RI�WKH�VXEMHFW�WR�>6SHF��73@�LQ�962�RUGHU�LV�EDUUHG�E\� WKH� SULQFLSOH� RI� 3URFUDVWLQDWLRQ�� ZKLFK� SUHIHUV� GHOD\LQJ� PRYHPHQW� XQWLO� /)��7KHUHIRUH�� WKH� VXEMHFW� '3� FDQ� PRYH� FRYHUWO\� DW� /)� IRU� FKHFNLQJ� LWV� &DVH� DQG�DJUHHPHQW�IHDWXUHV��7KH�IROORZLQJ�VHFWLRQ�ZLOO�DGGUHVV�WKH�LVVXH�RI�ZK\�WKH�TXHVWLRQ�ZRUG�LQ�6WDQGDUG�$UDELF��DV�LQ�����DERYH��KDV�WR�REOLJDWRULO\�UDLVH�WR�>6SHF��&3@�IRU�IHDWXUH�FKHFNLQJ�FRQVLGHUDWLRQV�������
���4XHVWLRQ�:RUG�5DLVLQJ�LQ�6WDQGDUG�$UDELF�0LQLPDOLVW�7HUPV�
� 7KH�EDVLF�DVVXPSWLRQV�RI� WKH�FKHFNLQJ� WKHRU\�KDYH�EHHQ�LQWURGXFHG� LQ� WKH�SUHFHGLQJ�VHFWLRQ��ZKHUH�ZH�KDYH�DOVR�GHPRQVWUDWHG�KRZ�$UDELF�GDWD�LQWHUDFW�ZLWK�WKH�0LQLPDOLVW� DVVXPSWLRQV� RI� WKH� FKHFNLQJ� WKHRU\�� ,Q� WKLV� VHFWLRQ�� ZH� VKRZ� WKH�LQWHUDFWLRQ�EHWZHHQ�TXHVWLRQ�ZRUG�UDLVLQJ�LQ�6WDQGDUG�$UDELF�DQG�IHDWXUH�FKHFNLQJ�RI�&KRPVN\���������������������
� &KRPVN\
V� ������� ������ ������ 0LQLPDOLVW� 3URJUDP� SODFHV� D� VLJQLILFDQW�HPSKDVLV� RQ� IHDWXUH� FKHFNLQJ� FRQVLGHUDWLRQV�� ,Q� DFFRXQWLQJ� IRU� ZK�UDLVLQJ� LQ�(QJOLVK��&KRPVN\�������������SURSRVHV�WKDW�UDLVLQJ�RI�D�ZK�RSHUDWRU�WR�>6SHF��&3@�LV�GULYHQ�E\�WKH�QHHG�IRU�D�PRUSKRORJLFDO�4�IHDWXUH�WR�EH�FKHFNHG�YLD�WKH�6SHF�KHDG�FRQILJXUDWLRQ�� 0RUHRYHU�� ZH� DVVXPH� WKDW� LQ� D� VLPSOH� LQWHUURJDWLYH� FODXVH� RI�6WDQGDUG�$UDELF�&�KDV�D� VWURQJ� IHDWXUH�RI�4�DQG� WKDW� WKH�TXHVWLRQ�RSHUDWRU�ZKLFK�UDLVHV� WR� LW� �L�H�� &�� KDV� DOVR� D� VWURQJ� 4�IHDWXUH� WKDW� UDLVHV� RYHUWO\� IRU� IHDWXUH�FKHFNLQJ��7KLV� LPSOLHV� WKDW� WKH�TXHVWLRQ�ZRUG� UDLVLQJ� LQ�6WDQGDUG�$UDELF� LV�RYHUW��7KLV� PHDQV� WKDW� GXH� WR� WKH� VWURQJ� IHDWXUH� RI� 4� WKH� TXHVWLRQ� ZRUG� RSHUDWRU� LQ�6WDQGDUG� $UDELF� LV� PRWLYDWHG� WR� UDLVH� RYHUWO\� WR� OLFHQVH� LWV� RZQ� PRUSKRORJLFDO�IHDWXUHV�DJDLQVW�WKDW�RI�WKH�LQWHUURJDWLYH�&�XQGHU�WKH�6SHF�KHDG�DJUHHPHQW�UHODWLRQ�
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DQG� LQ� VR� GRLQJ� LW� VDWLVILHV� WKH� IHDWXUH� RI� WKH� KHDG� LW� UDLVHV� WR�� 7KH� IROORZLQJ�H[DPSOHV� LQ����� LOOXVWUDWH�KRZ� WKH�$UDELF�TXHVWLRQ�ZRUG� LV� OLFHQVHG�YLD�6SHF�KHDG�FRQILJXUDWLRQ��
�����:K�5DLVLQJ�IURP�6XEMHFW�3RVLWLRQ�
�D������� 4>,3��\DEQL�� � �������]D\G�±�XQ�����TD6U�±�DQ@�� �P�VJ�FRQVWUXFW�SUHV�����=DLG�QRP�����SDODFH�DFF�LQGHI���
E�� >&3����������>&c >�4@��>,3�\DEQL������� ����������������PDQ� ��TD6U�±�DQ�@@��� �P�VJ�FRQVWUXFW�SUHV������ZKR� ��SDODFH�DFF�LQGHI���
7KH�UHSUHVHQWDWLRQ�LQ�����VKRZV�WKDW�WKH�KHDG�&�RI�&3�FRQWDLQV�DQ�DEVWUDFW�TXHVWLRQ�DIIL[�4�ZKLFK�KDV�D�VWURQJ�PRUSKRORJLFDO�4�IHDWXUH��/LNH�(QJOLVK��WKH�4�IHDWXUH�LQ�6WDQGDUG�$UDELF�LV�VWURQJ�DQG�KDV�WR�EH��VDWLVILHG�E\�D�IHDWXUH�)4� �&KRPVN\��������������6LQFH�UDLVLQJ�RI�D�ZK�RSHUDWRU�WR�>6SHF��&3@�LV�GULYHQ�E\�WKH�QHFHVVLW\�WR�FKHFN�FHUWDLQ�IHDWXUHV�LQ�WKH�FRXUVH�RI�GHULYDWLRQ��LW�IROORZV�WKDW�WKH�VWURQJ�4�IHDWXUH�PXVW�EH� �HOLPLQDWHG� E\� LQVHUWLRQ� RI� )4� LQ� LWV� FKHFNLQJ� GRPDLQ�� 7KDW� LV�� )4 HQWHUV� WKH�FKHFNLQJ�GRPDLQ�RI�4�LQ�����ZKHUH�LW�HUDVHV�4�E\�VXEVWLWXWLRQ����
���������>&3���PDQ��>&c >�4@��>,3�\DEQL�� � ��WPDQ����������TD6U�±�DQ�"@@�� ZKR��� �������������������P�VJ�FRQVWUXFW�SUHV��������������SDODFH�DFF�LQGHI��� 
:KR�FRQVWUXFWV�D�SDODFH"
�
� ,W� LV�DSSDUHQW� WKDW� WKH�TXHVWLRQ�ZRUG�PRYHPHQW� LQ�6WDQGDUG�$UDELF� LV�RYHUW��VLQFH� WKH� UDLVLQJ� RI� )4 � � ZK�IHDWXUH�� WR� WKH� FKHFNLQJ� GRPDLQ� RI� >6SHF�� 4@�HOLPLQDWHV�WKH�VWURQJ�IHDWXUH�RI�4��$�FORVHU�ORRN�DW�����UHYHDOV�WKDW�WKH�TXHVWLRQ�ZRUG�PDQ�
ZKR
��RULJLQDWLQJ�LQ�WKH�VXEMHFW�'3�SRVLWLRQ��LV�PRWLYDWHG�WR�UDLVH�WR�WKH�KLJKHVW�>6SHF�� &3@� IRU� IHDWXUH� FKHFNLQJ�� 7KDW� LV�� PDQ� 
ZKR
� UDLVHV� WR� 6SHF�KHDG�FRQILJXUDWLRQ� LQ�RUGHU� WR�JHW� LWV� IHDWXUHV� OLFHQVHG�E\� WKH�4�IHDWXUH�RI�&��+HQFH�� LW�
IROORZV�WKDW�)4 � �ZK�IHDWXUH��DQG�WKH�4�IHDWXUH� LQ�����DUH�FKHFNHG� LQ�>&3�6SHF�>&c>�4@����@@@���
� )XUWKHUPRUH�� DFFRUGLQJ� WR� WKH� WKHRU\�RI� FKHFNLQJ�� WKH�GRPDLQV�RI� FKHFNLQJ�DUH�WKH�KHDG�DGMXQFWLRQ�VWUXFWXUH�>�;�><@�>;@�@�DQG�WKH�6SHF�KHDG�FRQILJXUDWLRQ�>;3�6SHF� >;c;@� @�� &KRPVN\� ������� ����� LQGLFDWHV� WKDW� WKH� IHDWXUHV� FKHFNHG� LQ� VXFK�GRPDLQV�DUH�FDOOHG�/�IHDWXUHV��$�SRVLWLRQ�ZKLFK�LV�ORFDOO\�LQ�UHODWLRQ�WR�DQ\�RQH�RI�WKHVH�IHDWXUHV�LQ�WKH�GRPDLQV�VSHFLILHG�LV�DVVXPHG�WR�EH�/�UHODWHG��)RU�LQVWDQFH��WKH�SRVLWLRQ�RFFXSLHG�E\�><@�LQ�WKH�KHDG�DGMXQFWLRQ�VWUXFWXUH�>; ><@�;�@�LV�/�UHODWHG�E\�YLUWXH�RI�EHLQJ�LQ�D�ORFDO�UHODWLRQ�ZLWK�WKH�IHDWXUHV�LQ�>;@��7KH�6SHF�SRVLWLRQ�LQ�WKH�
6SHF�KHDG�FRQILJXUDWLRQ�>;3� 6SHF�>;c ; @�LV�/�UHODWHG�E\�YLUWXH�RI�EHLQJ�LQ�D�ORFDO�UHODWLRQ�ZLWK�WKH�IHDWXUHV�LQ�>;@��+HQFH��&KRPVN\�������������VKRZV�WKDW�VSHFLILHUV�DQG� DGMXQFWV� RI� ;3� DUH� GLVWLQJXLVKHG� IURP� HDFK� RWKHU� LQ� WHUPV� RI� WKH� UHODWLRQV�QDUURZO\�/�UHODWHG��VSHFLILHUV��DQG�EURDGO\�/�UHODWHG��DGMXQFWV���
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0RUHRYHU�� LQ� RUGHU� WR� VKRZ� WKDW� TXHVWLRQ� ZRUG� UDLVLQJ� XQGHUJRHV� RYHUW�PRYHPHQW� WR� >6SHF��&3@�� OHW� XV�FRQVLGHU� WKH� IROORZLQJ�XQJUDPPDWLFDO�H[DPSOH� LQ������ZKHUH�WKH�TXHVWLRQ�ZRUG�LV�DVVXPHG�WR�UHPDLQ�LQ�VLWX�LQ�RYHUW�V\QWD[���
����6SHOO�2XW��>&3���>&c >�4@�>,3�\DEQL�� � ���������PDQ�����TD6U�±�DQ@@�� �P�VJ�FRQVWUXFW�SUHV�����ZKR������SDODFH�DFF�LQGHI��
7KH�XQJUDPPDWLFDOLW\�RI�����LV�D� IXUWKHU�VXSSRUW�RI�RXU�DUJXPHQW� WKDW�WKH�TXHVWLRQ�ZRUG�PRYHPHQW� LQ� 6WDQGDUG�$UDELF� LV� DQ� REOLJDWRU\� RSHUDWLRQ� DQG� WDNHV� SODFH� LQ�RYHUW�V\QWD[��$QG�LI�LW�ZHUH�FRYHUW������FRXOG�KDYH�EHHQ�FRUUHFW��EXW�LW�LV�QRW�VR���7KH�UHDVRQ�ZK\� ���� LV� UHQGHUHG� XQJUDPPDWLFDO� OLHV� LQ� WKH� IDFW� WKDW� WKH� TXHVWLRQ�ZRUG�
PDQ�
ZKR
�KDV�WR�UDLVH�RYHUWO\�WR�6SHF�KHDG�FRQILJXUDWLRQ�RI�>&3�6SHF�>�&c >��4�@����@@@��LQ� RUGHU� WR� FKHFN� LWV� VWURQJ� IHDWXUHV� XQGHU� WKH� 6SHF�KHDG� UHODWLRQ�� ,W� IROORZV� WKDW�PDQ� 
ZKR
� LQ� ���� FDQQRW� ZDLW� XQWLO� /)�� WKXV� GLVREH\LQJ� WKH� SULQFLSOH� RI�3URFUDVWLQDWLRQ�� ZKLFK� SUHIHUV� GHOD\LQJ� TXHVWLRQ� ZRUG� PRYHPHQW� XQWLO� /)�� DV� LQ�&KLQHVH�� -DSDQHVH� ���� HWF��7KH�0LQLPDOLVW� DVVXPSWLRQV� RI� FKHFNLQJ� WKHRU\� DVVXPH�WKDW� DQ\� VWURQJ� IHDWXUH� PXVW� EH� OLFHQVHG� EHIRUH� 6SHOO�2XW�� EHFDXVH� DQ\� VWURQJ�IHDWXUH�OHIW�XQFKHFNHG��FDXVHV�WKH�GHULYDWLRQ�WR�FUDVK��DV�VKRZQ�LQ�����DERYH��7KLV�FDQ�IXUWKHU�EH�LOOXVWUDWHG�LQ�WKH�IROORZLQJ�FODXVH�VWUXFWXUH�LQ������ZKHUH�WKH�TXHVWLRQ�ZRUG�PDQ�
ZKR
�XQGHUJRHV�RYHUW�UDLVLQJ��WKXV�FDXVLQJ�WKH�GHULYDWLRQ�WR�FRQYHUJH���
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���� VKRZV� WKDW� WKH�TXHVWLRQ�ZRUG�PDQ� 
ZKR
� LV� IRUFHG� WR� UDLVH�RYHUWO\�EHFDXVH� LW� LV�GULYHQ�E\�WKH�QHHG�WR�OLFHQVH�LWV�RZQ�ZK�IHDWXUH�DJDLQVW�&�LQ�WKH�FKHFNLQJ�GRPDLQ�RI�6SHF�KHDG� UHODWLRQ�� HQVXULQJ� WKDW� WKH� (FRQRP\� 3ULQFLSOH� LV� VDWLVILHG�� &KRPVN\��������HPSKDVL]HV� WKDW�FKHFNLQJ� LV�DFFRPSOLVKHG�E\�PRYHPHQW� LQ� WKH�VHQVH� WKDW� D�KHDG�ZLWK�PDWFKLQJ�PRUSKRORJ\�UDLVHV� WR� WKH�IXQFWLRQDO�KHDG�WR�OLFHQVH� LWV�DEVWUDFW�IHDWXUHV� RU� HOVH� D� PD[LPDO� SURMHFWLRQ� ZLWK� FHUWDLQ� IHDWXUHV� PRYHV� WR� GHULYH� D�VSHFLILHU� �� KHDG� UHODWLRQ� ZLWK� WKH� KHDG� LQ� TXHVWLRQ�� ,W� LV� WKXV� DSSDUHQW� WKDW� DOO�PRYHPHQW� LV� PRWLYDWHG� E\� WKH� FKHFNLQJ� RI� DEVWUDFW� KHDG� IHDWXUHV� RU� VSHFLILHU�IHDWXUHV� RI� IXQFWLRQDO� KHDGV�� )XUWKHU�� D� KHDG� IHDWXUH� KDV� WR� EH� OLFHQVHG� E\� KHDG�PRYHPHQW�DQG�D�VSHFLILHU�PXVW�EH�FKHFNHG�E\�D�PD[LPDO�SURMHFWLRQ� LQ�D�VSHFLILHU�KHDG�UHODWLRQ��&KRPVN\��������������DOVR�VWUHVVHV�WKDW�DOO�IHDWXUHV�PXVW�EH�FKHFNHG�LQ�RUGHU�IRU�WKHP�WR�EH�LQWHUSUHWDEOH��
� ,W� VKRXOG� EH� SRLQWHG� RXW� WKDW� 6WDQGDUG� $UDELF� GLIIHUV� IURP� (QJOLVK� ZLWK�UHJDUG�WR�WKH�SRVLWLRQ�RI�WKH�H[WUDFWLRQ�RI�WKH�VXEMHFW�'3��,Q�WKH�0LQLPDOLVW�3URJUDP�&KRPVN\� � VWUHVVHV� WKDW� WKH� IROORZLQJ� H[DPSOH� RI�(QJOLVK� LQ� ���� LV� LQWHUSUHWHG� DV� D�ZK�TXHVWLRQ��WKRXJK�LW�KDV�DOO�WKH�RYHUW�V\QWDFWLF�SURSHUWLHV�RI�,3��
�����4>,3�ZKR�ZLOO�IL[�WKH�FDU@�
:H��KRZHYHU��DUJXH�WKDW�WKH�GLIIHUHQFH�EHWZHHQ�6WDQGDUG�$UDELF�DQG�(QJOLVK�LQ�WKLV�UHJDUG� FDQ� EH� DWWULEXWHG� WR�ZRUG� RUGHU� YDULDWLRQ��(QJOLVK� LV� D� ULJLG�692� ODQJXDJH�ZKLOH� 6WDQGDUG� $UDELF� LV� D� 962� ODQJXDJH� ZKLFK� DOVR� KDV� DQ� DOWHUQDWLYH� LQ� ILQLWH�FODXVHV�� 7KH�WKHRUHWLFDO�HYLGHQFH�WKDW�6WDQGDUG�$UDELF�GLVDOORZV�WKH�692�RUGHU�WR�GHULYH�TXHVWLRQ�ZRUGV�FDQ�EH�LOOXVWUDWHG�LQ�WKH�IROORZLQJ�H[DPSOH�LQ������

� 6HH�)DNLK��������������IRU�PRUH�GHWDLOHG�DQDO\VHV�RQ�WKLV�LVVXH��
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7KH�UHDVRQ�ZK\���D�����F��DQG���H��DUH�QRW�DFFHSWDEOH�FDQ�EH�DFFRXQWHG�IRU�LQ�WHUPV�RI� ZRUG� RUGHU�� WKH� 692� LV� QRW� WKH� ULJKW� ZRUG� RUGHU� WR� GHULYH� TXHVWLRQ� ZRUGV��5DWKHU��TXHVWLRQ�ZRUGV�PXVW�DOZD\V�EH�FRQVWUXHG�ZLWK�WKH�QRUPDO�962�ZRUG�RUGHU��DV� VKRZQ� LQ� ��E��� ��G�� DQG� ��I��� 2XU� DUJXPHQW� LV� DORQJ� WKH� OLQHV� RI� WKH� YHU\�WUDGLWLRQDO�$UDE�JUDPPDULDQV��OLNH�6LEDZD\K�������� ,EQ�0DOLN��������� ,EQ�+LVKDP�������� DV� ZHOO� DV� RI� PRGHUQ� $UDE� JUDPPDULDQV� �VXFK� DV�� $EGXO� 5DRI� ��������DPRQJ� RWKHUV��� ZKR� DFFHSW� WKH� GHULYDWLRQV� LQ� ��E��� ��G�� DQG� ��I�� DQG� UHMHFW� WKH�GHULYHG�VWUXFWXUHV�LQ���D�����F��DQG���H��� IRU�WKH�UHDVRQ�WKDW�WKH�IRUPHU�FRQVWUXFWLRQV�VDWLVI\� WKH� EDVLF� UXOHV� RI� JUDPPDWLFDOLW\� LQ� $UDELF� 962� ZRUG� RUGHU� LQ� WKDW� WKH�TXHVWLRQ� ZRUG� VKRXOG� QRW� EH� IROORZHG� E\� WKH� VXEMHFW� 13�� UDWKHU� LW� VKRXOG� EH��IROORZHG�E\�WKH�YHUE��DV�VKRZQ�LQ�����E�����G��DQG���I����
� ,W�PD\�EH�QRWHG�WKDW���D��FDQ�EH�DFFHSWDEOH�LQ�WKH�YDULHWLHV�RI�$UDELF��EXW�QRW�LQ�6WDQGDUG�$UDELF��
� 6LEDZD\K�� ������ >5HSULQWHG� LQ�����@�$O�.LW E >7KH�%RRN@��3DUW� ,,��&DLUR��%XODT�3UHVV��
� ,EQ�0DOLN� ������� >5HSULQWHG� LQ� ����@�$ZGDK�$O�0DVDDOLN� >7KH�&OHDUHVW�:D\V@�YRO��,,��%HLUXW��'DDU�,KL\D�$O�7XUDDWK�$O�FDUDEL��
� $�� ,EQ�+LVKDP� �������4DWU�$O�1DGD�ZD�%DOOX�$O�6DGD� >'HZGURSV@��%HLUXW��$O�0DNWDED�$O�FDVUL\\D��
� $EGXO�5DRI� +�� ������� 6XEMHFW�� 7KHPH�� DQG� $JHQW� LQ� 0RGHUQ� 6WDQGDUG� $UDELF��/RQGRQ��&XU]RQ�3UHVV��$EGXO�5DRI� ��������������DVVHUWV� WKDW�ZKDW�GHWHUPLQHV� WKH�962� RUGHU� DV� WKH� EDVLF� ZRUG� RUGHU� RI� 6WDQGDUG� $UDELF� LV� LQWHUURJDWLYLW\�� DPRQJ�RWKHU�WKLQJV��$EGXO�5DRI�SRLQWV�RXW�WKDW�WKH�LQWHUURJDWLYLW\�PXVW�DOZD\V�EH�GHULYHG�ZLWK�WKH�962�ZRUG�RUGHU���
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�����:K�5DLVLQJ�IURP�2EMHFW�3RVLWLRQ�
� /HW�XV�QRZ�PRYH�RQ�WR� WKH�TXHVWLRQ�SKUDVH�ZKLFK�RULJLQDWHV� LQ�WKH�REMHFW�SRVLWLRQ�DQG�H[DPLQH�ZKHWKHU�LW�FKHFNV�LWV�ZK�IHDWXUH�RYHUWO\�RU�FRYHUWO\�DJDLQVW�WKH�VWURQJ� 4�IHDWXUH� DVVXPHG� XQGHUO\LQJO\� LQ� WKH� LQWHUURJDWLYH� &� SRVLWLRQ�� 7KLV� LV�LOOXVWUDWHG�LQ�����EHORZ���
�D����>&3�������������>&c >�4@�>,3�\DEQL�� � ������������]D\G�±�XQ��������PD�èD�� @@�� �P�VJ�FRQVWUXFW�SUHV�����=DLG�QRP������������ZKDW��
E��6SHOO�2XW��>&3�PD�èD�� >&c >�4@�>,3�\DEQL�����������������������������]D\G±XQ��������WPD�èD�� "@@�� ZKDW� ���������������������P�VJ�FRQVWUXFW�SUHV�����=DLG�QRP�� �
� F��6SHOO�2XW��>&3�������� >&c >�4@�>,3�\DEQL�� ���������������������������]D\G±XQ� � � � � � � �PD�èD��"@@�� �P�VJ�FRQVWUXFW�SUHV����=DLG�QRP������ZKDW������VKRZV�WKDW�WKH�REMHFW�TXHVWLRQ�ZRUG�PD�èD��
ZKDW
�KDV�WR�EH�FKHFNHG�DJDLQVW�WKH�>�4@�IHDWXUH��KRVWHG�LQ�WKH�&�SRVLWLRQ��7KDW�LV��WKH�TXHVWLRQ�ZRUG�PD�èD��
ZKDW
�PXVW�
XQGHUJR� RYHUW� UDLVLQJ� WR� 6SHF�KHDG� FRQILJXUDWLRQ� RI� >&3� 6SHF� >&c >�4@� ����@@@�� 6XFK�RYHUW� UDLVLQJ� FKHFNV� RII� VWURQJ� IHDWXUHV� DQG� FDXVHV� WKH� GHULYDWLRQ� WR� FRQYHUJH�� DV�VKRZQ�LQ���E��� ,I�ZH�DVVXPH�WKDW� WKH�REMHFW�'3�PD�èD�� 
ZKDW
� LV� WR�XQGHUJR�FRYHUW�UDLVLQJ� DW� /)�� ZH� ZLOO� HQG� XS� ZLWK� DQ� XQJUDPPDWLFDO� GHULYDWLRQ�� DV� LOOXVWUDWHG� LQ���F��� ,W� FDQ� WKXV� EH� QRWHG� WKDW� WKH� GHULYDWLRQ� LQ� ��F�� FUDVKHV� EHFDXVH� LW� KDV� VWURQJ�IHDWXUHV�ZKLFK�PXVW�EH�FKHFNHG�EHIRUH�6SHOO�2XW��HQVXULQJ�WKDW�VWURQJ�IHDWXUHV�PXVW�XQGHUJR� RYHUW� UDLVLQJ� LQ� WKH� V\QWD[�� 7KH� GLIIHUHQFH� EHWZHHQ� WKH� SUH�6SHOO�2XW�UHSUHVHQWDWLRQ� ��D�� DQG� WKH� XQDFFHSWDEOH� SRVW�6SHOO�2XW� UHSUHVHQWDWLRQ� LQ� ��F�� LV�IXUWKHU�LOOXVWUDWLRQ�RI�WKH�IDFW�WKDW�WKH�TXHVWLRQ�ZRUG�LQ�6WDQGDUG�$UDELF�FDQQRW�VWD\�LQ�VLWX� DIWHU� 6SHOO�2XW� GXH� WR� WKH� VWUHQJWK� RI� LWV� PRUSKRORJLFDO� ZK�IHDWXUHV�� �����GHPRQVWUDWHV�WKH�RYHUW�PRYHPHQW�RI�WKH�REMHFW�TXHVWLRQ�ZRUG�WR�>6SHF��&3@������ ��&3� � � � ��6SHF� ������������������&
� � �
PD�èD�[ZKDW� �����&� � 73� �� >�4@� � � � �� 6SHF� ����������������7
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W[
���7KH�0LQLPDO�/LQN�&RQGLWLRQ�LQ�6WDQGDUG�$UDELF�4XHVWLRQ�3KUDVHV��
� 7KH�0LQLPDO�/LQN�&RQGLWLRQ��0/&��LV�D�SULQFLSOH�RI�JUDPPDU�UHTXLULQJ�WKDW�OLQNV�LQ�PRYHPHQW�FKDLQV�VKRXOG�EH�DV�VKRUW�DV�SRVVLEOH��KHQFH�FRQVWLWXHQWV�VKRXOG�PRYH�IURP�RQH�SRVLWLRQ� WR�DQRWKHU�LQ�WKH�VKRUWHVW�SRVVLEOH�VWHSV���7KLV�HQWDLOV�WKDW�VKRUWHU� PRYHPHQWV� DUH� SUHIHUDEOH� WR� ORQJHU� RQHV�� /HW� XV� QRZ� LOOXVWUDWH� WKH�LQWHUDFWLRQ�EHWZHHQ�WKH�0/&�DQG�WKH�V\QWD[�RI�TXHVWLRQ�ZRUGV�LQ�6WDQGDUG�$UDELF��DV�GHPRQVWUDWHG�LQ�������
��D�����\DWDèDNNDUX� ���DO�7XOODEX� ��������>"D\\�D���������TDODP�LQ��� UHPHPEHU��SUHV�����GHI�VWXGHQWV�QRP�����ZKLFK�DFF�����SHQ�JHQ�����������

4>"DF7D������������FDPU�XQ��������W D\\�D��TDODP�LQ����������OL�±�KLQG�±�LQ@@�� �� JLYH�SVW���������$PU�QRP���������������������������WR�+LQG�JHQ�
� E�����\DWDèDNNDUX�DO�7XOODE�X���������������>"D\\�D� ���TDODP±LQ������ UHPHPEHU�SUHV�����GHI�VWXGHQWV�QRP������ZKLFK�DFF�����SHQ�JHQ� ������

4>"DF7D�������������FDPU�XQ��������W D\\�D��TDODP�LQ������������OL�±�PDQ@@�� �� JLYH�SVW�����������$PU�QRP� � ��������������WR�ZKRP�
� 
7KH�VWXGHQWV�UHPHPEHU�>ZKLFK�SHQ�4>$PU�JDYH�WR�ZKRP@@
��
7KH� GLIIHUHQFH� EHWZHHQ� ���D�� DQG� ���E�� LV� WKDW� WKH� REMHFW� '3�� LQ� WKH� HPEHGGHG�VHQWHQFH�� LV� UHSODFHG� E\� WKH� TXHVWLRQ�ZRUG� OL�PDQ� 
ZKRP
� LQ� ���E���/HW� XV� DVVXPH��IROORZLQJ� &KRPVN\� ������� ������ WKDW� ���E�� LV� LQWHUURJDWLYH� ZLWK� WKH�FRPSOHPHQWL]HU�4
��,I����E��LV�WDNHQ�WR�EH�D�URRW�FRQVWUXFWLRQ��WKHQ�WKH�VWURQJ�IHDWXUH�RI�WKH�FRPSOHPHQWL]HU�4
�FDQ�EH�HOLPLQDWHG�E\�VXEVWLWXWLRQ�RI�D�TXHVWLRQ�ZRUG�LQ�WKH�FKHFNLQJ�GRPDLQ�RI�>6SHF��4@��%XW�LI� LW� LV�HPEHGGHG��WKHQ�DJDLQ�WKH�TXHVWLRQ�ZRUG�VXEVWLWXWHV�>6SHF��4
@��DV�GHPRQVWUDWHG�LQ�����������������JXHVV��>4
�\DWDèDNNDUX��������DO�7XOODE�X� ����������>"D\\�D�����������TDODP��LQ��� UHPHPEHU�SUHV�����GHI�VWXGHQWV�QRP������ZKLFK�DFF�����SHQ���JHQ�������������������� 4>"DF7D� ����FDPU�XQ��������WD\\�D��TDODP�LQ�����������OL�±�KLQG�±�LQ@@�� �� JLYH�SVW�����$PU�QRP� ���������������������WR�+LQG�JHQ�
� 
*XHVV�>4c WKH�VWXGHQWV�UHPHPEHU�>ZKLFK�ERRN�4>$PU�JDYH�W WR�ZKRP@@@�
$FFRUGLQJ�WR�&KRPVN\��������������ZKHWKHU������LV�HPEHGGHG�RU�QRW��WKHUH�DUH�VWLOO�WZR�TXHVWLRQ�ZRUGV��L�H��"D\\D�D�TDODP�LQ� 
ZKLFK�SHQ
�DQG�OL�PDQ�
WR�ZKRP
��ZKLFK�
DUH� WDNHQ� WR� EH� FDQGLGDWHV� IRU� UDLVLQJ� WR� >6SHF��4c@ WR� OLFHQVH� WKH� VWURQJ� IHDWXUHV��6XFK�IHDWXUH�FKHFNLQJ�WDNHV�SODFH�XQGHU�6SHF�KHDG�UHODWLRQ��8QGHU�UDLVLQJ������FDQ�\LHOG����D��DQG����E����
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��D�� JXHVV�>"D\\�D������������TDODP�±�LQ����������4
>4
�\DWDèDNNDUX�������������� ZKLFK�DFF������SHQ�JHQ� �������������������UHPHPEHU�SUHV�����
DO�7XOODE�±�X���������������>W
�4�"DF7D����������W D\\�D��TDODP�LQ� OL�PDQ�@@@�� GHI�VWXGHQWV�QRP����������������JLYH�SVW�����������������������������WR�ZKRP�

� 
�*XHVV��>ZKLFK�SHQ�4
�>WKH�VWXGHQWV�UHPHPEHU�>W
�4>WR�JLYH�W WR�ZKRP�@@@@��
E���JXHVV��>>�OL�PDQ� @ 4c>\DWDèDNNDUX����������DO�7XOODE�±�X�� ��>>"D\\�D�� WR�ZKRP� �����UHPHPEHU�SUHV������GHI�VWXGHQWV�QRP�������ZKLFK�DFF������

� TDODP�±�LQ@� �4>"DF7D�������������W D\\�D��TDODP�LQ��� WOL�PDQ��@@@@��� �� SHQ�JHQ��� �����JLYH�SVW�
� 
�*XHVV��>>WR�ZKRP�@ 4
>WKH�VWXGHQWV�>�>ZKLFK�SHQ� @ 4>WR�JLYH�W� W���@@@@��
$ FORVHU� ORRN� DW� ���E�� VKRZV� WKDW� LW� GHPRQVWUDWHV� D� YLRODWLRQ� RI� D�ZK�LVODQG��7KLV�W\SH� RI� FRQVWUXFWLRQ� LV� EDUUHG� E\� WKH� QDWXUDO� FRQGLWLRQ� ZKLFK� SUHIHUV� VKRUWHU�PRYHPHQWV� WR� ORQJHU� RQHV�� 7KLV� LPSOLHV� WKDW� WKH� QDWXUDO� FRQGLWLRQ� SUHIHUV� VKRUWHU�PRYHV�DV� LQ� ���D�� LQ�ZKLFK� WKH� UDLVLQJ�RI�"D\\D�D�TDODP�LQ� 
ZKLFK�SHQ
� LV� WKH� UHDO�OHJLWLPDWH�FDQGLGDWH�VLQFH� LW� WDNHV�D� VKRUWHU�SRVVLEOH� VWHS� WR�>6SHF��4@��:H�DVVXPH��IROORZLQJ� &KRPVN\� ������� ������ WKDW� WKH� GHULYHG� UDLVLQJ� LQ� ���D�� LV� SHUPLWWHG�EHFDXVH�WKH�TXHVWLRQ�SKUDVH�IHDWXUH�RI�"D\\D�D�TDODP�LQ�
ZKLFK�SHQ
�LV�,QWHUSUHWDEOH��ZKLFK�PHDQV�WKDW�LW�LV�DOVR�DFFHVVLEOH�WR�FRPSXWDWLRQ��6XFK�UDLVLQJ�UHQGHUV�"D\\D�D�
TDODP�LQ�
ZKLFK�SHQ
�LQ�WKH�FKHFNLQJ�UHODWLRQ�ZLWK�4c� ZKHUH�WKH�VWURQJ�IHDWXUH�RI�4cLV�HOLPLQDWHG��7KH�VDPH�FRQGLWLRQ� WKDW�SHUPLWV� VKRUW�PRYHPHQWV� LQ� ���D��DOVR�EDUV�ORQJHU�RQHV�LQ����E���
� &KRPVN\�������������LQWHUSUHWV�WKH�0LQLPDO�/LQN�&RQGLWLRQ�DV�UHTXLULQJ�VKRUWHU�PRYHV�WKDQ�ORQJHU�RQHV�DW�D�JLYHQ�VWDJH�RI�GHULYDWLRQ��

� �/HW� XV� LQWHUSUHW� WKH� 0LQLPDO� /LQN�&RQGLWLRQ� �0/&�� DV� UHTXLULQJ� WKDW� DW� D� JLYHQ�
VWDJH� RI� GHULYDWLRQ�� D� ORQJHU� OLQN� IURP�D WR� .�FDQQRW�EH�IRUPHG�LI�WKHUH�LV�D�VKRUWHU�OHJLWLPDWH�
OLQN�IURP�E WR�.���

$FFRUGLQJ� WR� WKLV� FRQGLWLRQ�� WKH� IRUPHU� RSHUDWLRQ� LQ� ���D�� LV� OHJLWLPDWH� ZKLOH� WKH�ODWWHU�LQ����E��LV�EDUUHG��7KDW�LV��JLYHQ�WZR�TXHVWLRQ�ZRUGV��IRU�LQVWDQFH��LQ�D�JLYHQ�LQWHUURJDWLYH� VWUXFWXUH�� WKH� ILUVW� TXHVWLRQ�ZRUG�ZKLFK� KDV� D� VKRUWHU� GLVWDQFH� WR� WKH�
KLJKHU�>6SHF��4c@ LV�OHJLWLPDWH�IRU�PRYHPHQW�ZKLOH�WKH�VHFRQG�RQH�LV�EDUUHG�VLQFH�LW�OHDGV�WR�D�ZK�LVODQG�YLRODWLRQ��7KHUHIRUH��WKH�ILUVW�PRYHG�TXHVWLRQ�ZRUG�VDWLVILHV�WKH�0/&�DQG�LV�VDLG�WR�FRQYHUJH��
���/)�5HSUHVHQWDWLRQ�DQG�0LQLPDOLVP� LQ�6WDQGDUG�$UDELF��(QJOLVK�DQG�2WKHU�/DQJXDJHV�
�����2YHUW�:K�0RYHPHQW�/DQJXDJHV�YHUVXV�:K�LQ�VLWX�ODQJXDJHV�
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,W�LV�GXH�WR�SDUDPHWULF�YDULDWLRQV�DPRQJ�ODQJXDJHV�WKDW�WKHUH�DUH�ODQJXDJHV�ZKLFK�UHTXLUH�WKDW�PRYHPHQW�RI�WKH�TXHVWLRQ�ZRUG�LQ�D�VLPSOH�TXHVWLRQ�H[SUHVVLRQ�LV�RYHUW�� ZKLOH� LW� LV� FRYHUW� LQ� RWKHU� ODQJXDJHV�� OLNH� -DSDQHVH�� (QJOLVK� DQG� 6WDQGDUG�$UDELF��KRZHYHU��UHSUHVHQW�WKH�ILUVW�W\SH�RI�ODQJXDJHV�ZKHUH�RYHUW�PRYHPHQW�RI�WKH�TXHVWLRQ�ZRUG� LQ�D� VLPSOH� VHQWHQFH� LV�REOLJDWRU\��DV� LW� WDNHV�SODFH� LQ�RYHUW� V\QWD[��-DSDQHVH�� RQ� WKH� RWKHU� KDQG�� OHDYHV� WKH� ZK�ZRUG� LQ�VLWX� WKXV� GLVREH\LQJ� RYHUW�PRYHPHQW� RI� WKH� ZK�ZRUG�� ZKLOH� &ROORTXLDO� )UHQFK� DOORZV� ERWK� W\SHV� RI� ZK�PRYHPHQW�RSWLRQV��RYHUW�ZK�PRYHPHQW�DQG�LQ�VLWX��RU�FRYHUW��PRYHPHQW��
� ,Q� WKLV� VHFWLRQ��ZH�FRPSDUH� WKH� IRXU� ODQJXDJHV� �6WDQGDUG�$UDELF��(QJOLVK��-DSDQHVH� DQG� �&ROORTXLDO�� )UHQFK�� ZLWK� D� YLHZ� WR� LGHQWLI\LQJ� WKH� SDUDPHWHU�UHVSRQVLEOH�IRU�YDULDWLRQ�EHWZHHQ�WKHP��7KH�EDVLV�RI�DQDO\VLV�LV�WKH�ZRUN�RI�+XDQJ��������ZKLFK�FRPSDUHV�&KLQHVH�WR�(QJOLVK��DQG�WKH�ZRUN�RI�/DVQLN�DQG�6DLWR��������RQ� -DSDQHVH� DV� ZHOO� DV� WKH� ZRUN� RI� &KRPVN\� ������� ������ ������ DQG� 2XKDOOD���������
� /HW� XV� QRZ� FRQVLGHU� ������ ����� DQG� ����� WR� LOOXVWUDWH� WKH� SRLQW� ±� -DSDQHVH������DQG�)UHQFK������DQG������±�GDWD�DUH�FLWHG�IURP�2XKDOOD����������������������D�� -RKQ�±�ZD����QDQL�±�R�����NDLPDVLWD����ND�"�� -RKQ�WRS������ZKDW�DFF���ERXJKW���������4�
� E��� 6SHOO�2XW��>&3� >,3�-RKQ�ZD�>93�>'3�QDQL±R@�>9 NDLPDVLWD@@@�ND���>�4@@�
��D�� TXL�����DV�WX����������YX"�� ZKR���KDYH�\RX���VHHQ�
� E��� 6SHOO�2XW���>&3� TXL�>&c DV����>,3��WX��>,
� WDV� >93� YX����WTXL� ����
��D�� 7X� DV� YX� TXL"�� \RX� KDYH� VHHQ� ZKR�� 
:KR�KDYH�\RX�VHHQ"
�
� E��� 6SHOO�2XW���>&3� >&c�>�4@����>,3� WX��>,c DV����>93� YX����TXL������
� F��� /)��������������>&3� TXL��>&c >�4@���>,3� WX����DV��YX���WTXL� �����6WDQGDUG�$UDELF�DQG�(QJOLVK��RQ�WKH�RWKHU�KDQG��VKRZ�D�FRQWUDVWLQJ�H[DPSOH�WR�WKDW�RI�-DSDQHVH�LQ�WKH�VHQVH�WKDW�WKH�TXHVWLRQ�ZRUG��LQ�WKHLU�V\QWD[��PXVW�XQGHUJR�RYHUW�PRYHPHQW� WR� >6SHF�� &3@� IRU� IHDWXUH� FKHFNLQJ� EHIRUH� 6SHOO�2XW� LQ� RUGHU� IRU� WKH�GHULYDWLRQ�WR�FRQYHUJH��DV�GHPRQVWUDWHG�LQ������DQG����������D�� PD�èD���������WDNWXEX� ����������DO�±�ELQW�±�X��������W�PD�èD��"�� ZKDW� ������I�VJ�ZULWH�SUHV������GHI�JLUO�QRP��� 
:KDW�GRHV�WKH�JLUO�ZULWH�WZKDW�"
�
� E��� 6SHOO�2XW���>&3� PD�èD���>&c >�4@��>,3�WDNWXEX���DO±ELQW±X�����W�PD�èD��@@�
� F��� /)������>&3� PD�èD����>&c >�4@��>,3�WDNWDEX���DO�ELQW�� X W�PD�èD�@@����
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G�� 6SHOO�2XW��WDNWXEX� ������������DO�ELQW�X� �����������PD�èD�"�� �I�VJ�ZULWH�SUHV�������GHI�JLUO�QRP�����ZKDW�
� H�� 6SHOO�2XW��>&3� >&c >�4@��>,3� WDNWXEX����DO±ELQW±X�����PD�èD��@@�����D�� :KDW�GLG�-RKQ�EX\"�
� E��� 6SHOO�2XW���>&3� ZKDW��>&c GLG���>�4@��>,3�-RKQ�EX\��WZKDW��@@�
� F��� ������������������>&3� ZKDW��>&c GLG���>�4@��>,3�-RKQ�EX\��WZKDW��@@�
� G�� 6SHOO�2XW��-RKQ�ERXJKW�ZKDW"�
� H�� 6SHOO�2XW��>&3� >&c >�4@��>,3�-RKQ��,�>93� ERXJKW��ZKDW������
�����DQG������DUH�LQ�VXSSRUW�RI�&KRPVN\
V��������������SURSRVDO�WKDW�PRYHPHQW�LV�GULYHQ�E\�WKH�QHHG�WR�FKHFN�VRPH�PRUSKRORJLFDO�IHDWXUHV�����D��RI�6WDQGDUG�$UDELF�DQG����D��RI�(QJOLVK�VKRZ�WKDW�WKH�PRYHG�TXHVWLRQ�ZRUGV�WR�>6SHF��&3@�DUH�IRUFHG�WR�PRYH� LQ�RUGHU� WR� FKHFN� WKHLU�ZK�IHDWXUHV� DJDLQVW� WKH� VWURQJ�4�IHDWXUH� KRVWHG� LQ�&�SRVLWLRQ��EHIRUH�6SHOO�2XW��$Q\�VWURQJ�IHDWXUH�OHIW�XQFKHFNHG�EHIRUH�6SHOO�2XW�ZLOO�FDXVH�WKH�GHULYDWLRQ�WR�FUDVK��DV�LQ����G��DQG����G���WKH�TXHVWLRQ�ZRUG�KHUH�FDQQRW�UHPDLQ�LQ�VLWX�XQWLO�/)�WR�FKHFN�LWV�IHDWXUHV�������DQG������SURYLGH�IXUWKHU�VXSSRUW�WR�WKH�0LQLPDOLVW�DVVXPSWLRQV�WKDW�WKH�IHDWXUH�>�4@�LV�HQFRGHG�LQ�ERWK�&�DQG�WKH�ZK�
ZRUG�DQG�WKDW�LWV�FKHFNLQJ�GRPDLQ�LV�WKH�6SHF�KHDG�FRQILJXUDWLRQ�>&3�6SHF�>&c >�4@�����@@@��7KLV�DVVXPSWLRQ�VXJJHVWV�WKDW�>6SHF��&3@�PXVW�LQYROYH�DW�OHDVW�RQH�TXHVWLRQ�ZRUG�WR�FKHFN�WKH�VWURQJ�>�4@�IHDWXUH�RI�&��LI�QRW�RYHUWO\�WKHQ�FRYHUWO\��0RUHRYHU��DOO�TXHVWLRQ�ZRUGV�LQ�D�JLYHQ�VHQWHQFH�VKRXOG�EH�LQ�>6SHF��&3@�DW�/)�UHSUHVHQWDWLRQ�WR�FKHFN�WKHLU�>��4@�IHDWXUH��7KH�GDWD�LQ������������DQG������VKRZ�WKDW�DOWKRXJK�WKH�TXHVWLRQ� ZRUG� UHPDLQV� LQ�VLWX� LQ� RYHUW� V\QWD[� LQ� -DSDQHVH� DQG� &ROORTXLDO� )UHQFK�VLPSOH� ZK�TXHVWLRQV�� LW� PXVW� UDLVH� WR� WKH� UHOHYDQW� >6SHF�� &3@� DW� /)� IRU� UHDVRQV�UHOHYDQW� WR� WKH� LQWHUSUHWDWLRQ� RI� ZK�TXHVWLRQV�� -DSDQHVH� DQG� &ROORTXLDO� )UHQFK�VLPSOH�ZK�TXHVWLRQV�KDYH�D�UHSUHVHQWDWLRQ� LGHQWLFDO� WR� WKDW�RI�6WDQGDUG�$UDELF�DQG�(QJOLVK�� ZLWK� WKH� ZK�ZRUG� ORFDWHG� LQ� WKH� UHOHYDQW� >6SHF�� &3@� DW� /)� IRU� UHDVRQV�UHOHYDQW�WR�WKH�LQWHUSUHWDWLRQ�RI�ZK�TXHVWLRQV��,Q�DOO�UHSUHVHQWDWLRQV�VKRZQ�DERYH�RI�WKH�IRXU�ODQJXDJHV��WKH�ZK�ZRUG�RFFXSLHV�WKH�VFRSH�WDNLQJ�SRVLWLRQ�WKDW�FRUUHVSRQGV�WR�WKH�SRVLWLRQ�RI�WKH�ORJLFDO�RSHUDWRUV�LQ�WKH�ORJLFDO�UHSUHVHQWDWLRQ��
� *LYHQ�VXFK�DVVXPSWLRQV�MXVW�VSHOOHG�RXW��LW�DSSHDUV�WKDW�WKH�>�4@�IHDWXUH�RI�&�LV�VWURQJ�LQ�6WDQGDUG�$UDELF�DQG�(QJOLVK��VLQFH�RYHUW�PRYHPHQW�RI�D�TXHVWLRQ�ZRUG�WR�>6SHF��&3@�LV�REOLJDWRU\��ZKLOH�LW�LV�ZHDN�LQ�-DSDQHVH�EHFDXVH�WKH�ZK�ZRUG�RI�WKH�ODWWHU�RFFXUV�LQ�FRYHUW�V\QWD[��-DSDQHVH�ZK�PRYHPHQW�LV�OLFHQVHG�DW�/)��IRU�LW�REH\V�WKH� UHTXLUHPHQWV� RI� 3URFUDVWLQDWLRQ�� &ROORTXLDO� )UHQFK�� RQ� WKH� RWKHU� KDQG�� DOORZV�ERWK�W\SHV�RI�ZK�PRYHPHQW��L�H���ZHDN�DQG�VWURQJ��,I�LW�LV�ZHDN��RYHUW�PRYHPHQW�RI�D ZK�ZRUG�WR�>6SHF��&3@�LV�EDUUHG�E\�3URFUDVWLQDWLRQ��,I�LW�LV�VWURQJ��WKHQ�D�ZK�ZRUG�PRYHV�RYHUWO\�WR�>6SHF��&3@��WKXV�VDWLVI\LQJ�WKH�(FRQRP\�3ULQFLSOH���
� *LYHQ� WKH� DERYH� DUJXPHQW�� &KRPVN\� ���������II��� DGRSWV� D� GLIIHUHQW� YLHZ�ZKHUH�KH�DVVXPHV� WKDW� WKH� >�4@� IHDWXUH�RI�&� LV�XQLYHUVDOO\� VWURQJ� LQ�DOO� ODQJXDJHV��IROORZLQJ�:DWDQDEH
V������DVVXPSWLRQV���7KLV� LPSOLHV� WKDW�DOO� ODQJXDJHV�XQGHUJR�
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RYHUW�PRYHPHQW�RI�ZK�ZRUG�WR�>6SHF��&3@��:DWDQDEH
V��������DQDO\VLV�RI�-DSDQHVH�VXJJHVWV� WKDW� WKH� RYHUW� PRYHPHQW� LQ� -DSDQHVH�ZK�TXHVWLRQV� LV� GXH� WR� D� QXOO�ZK�RSHUDWRU�RULJLQDWLQJ� LQVLGH� WKH�ZK�ZRUG��:DWDQDEH
V�FRQFOXVLRQ�VKRZV�WKDW�GHVSLWH�WKH� IDFW� WKDW� WKH�PRYHG�HOHPHQW� LV� QXOO�� WKH�PRYHPHQW� WDNHV�SODFH� LQ�RYHUW� V\QWD[�DQG� LW� LV� WKHUHIRUH� D� FOHDU� LQGLFDWLRQ� RI� ZK�PRYHPHQW�� 7KHUHIRUH�� &KRPVN\
V�SURSRVDO�WKDW�WKH�>�4@�IHDWXUH�RI�&�LV�VWURQJ�LQ�DOO�ODQJXDJHV�VXSSRUWV�WKH�FODLP�WKDW�HYHQ�ZK�LQ�VLWX�ODQJXDJHV�LQYROYH�VRPH�NLQG�RI�RYHUW�ZK�PRYHPHQW��2XKDOOD��������������
� )XUWKHUPRUH�� RXU� DQDO\VLV� LQWHQGV� WR� DFFRXQW� IRU� WKH� GLIIHUHQFH� EHWZHHQ�ODQJXDJHV�UHODWLQJ�WR�ZKHWKHU�WKH\�PRYH�RU�GR�QRW�PRYH�WKH�ZK�ZRUG�LQ�VLPSOH�ZK�TXHVWLRQV��,W�WKXV�WXUQV�RXW�WKDW�WKHUH�LV�D�WKUHH�ZD\�YDULDWLRQ�LQ�WKLV�UHVSHFW�IRXQG�LQ��L��6WDQGDUG�$UDELF�DQG�(QJOLVK�� �LL�� -DSDQHVH�DQG� �LLL��&ROORTXLDO�)UHQFK��2XKDOOD�������������LQGLFDWHV�WKDW�WKLV�YDULDWLRQ�LV�DWWULEXWHG�WR�YDULDWLRQ�UHODWLQJ�WR�WKH�OHYHO�DW�ZKLFK�WKH�SULQFLSOH�ZKLFK��2XKDOOD�VXJJHVWV��UHTXLUHV�D�>��4@�±�&3�WR�KDYH�D�ZK�VSHFLILHU� LV� VDWLVILHG��2XKDOOD� WKHQ�DVVXPHV� WKH� IROORZLQJ�ZK�PRYHPHQW�SDUDPHWHU�LQ�����������������$�>��4@�±�&3�PXVW�KDYH�D�>��4@�±�VSHFLILHU��
:H� KDYH� VKRZQ� WKDW� ERWK� 6WDQGDUG� $UDELF� DQG� (QJOLVK� PRYH� WKH� TXHVWLRQ� ZRUG�REOLJDWRULO\� WR� >6SHF�� &3@� LQ� RYHUW� V\QWD[�� -DSDQHVH� GLIIHUV� UDGLFDOO\� LQ� WKDW� LW�DSSDUHQWO\� QHYHU�PRYHV� WKH�ZK�ZRUG� WR� >6SHF��&3@� LQ� RYHUW� V\QWD[�ZKLFK� LQ� WXUQ�VXJJHVWV�WKDW�WKH�ZK�ZRUG�UHPDLQV�LQ�VLWX�LQ�-DSDQHVH�V\QWD[��&ROORTXLDO�)UHQFK��RQ�WKH�RWKHU�KDQG��FDQ�HLWKHU�PRYH�WKH�ZK�ZRUG�RU�OHDYH�LW� LQ�VLWX� LQ�RYHUW�V\QWD[�� $FORVHU� ORRN� DW� WKH� SUHFHGLQJ� DQDO\VLV� UHYHDOV� WKDW� LQ� 6WDQGDUG�$UDELF� DQG�(QJOLVK�2XKDOOD
V�ZK�PRYHPHQW�SDUDPHWHU�LV�VDWLVILHG�DW�3)��ZKLOH�LQ�-DSDQHVH�LW�LV�VDWLVILHG�DW�/)�� ,QWHUHVWLQJO\�HQRXJK�� LW� FDQ�EH� VDWLVILHG�HLWKHU�DW�3)�RU�DW�/)� LQ�&ROORTXLDO�)UHQFK��
������0XOWLSOH�:K�0RYHPHQW�LQ�WKH�6ODYLF�/DQJXDJHV�
� 'XH�WR�SDUDPHWULF�YDULDWLRQV�DPRQJ�ODQJXDJHV�ZLWK�UHJDUG�WR�WKH�DSSOLFDWLRQ�RI� RYHUW�ZK�PRYHPHQW�� LW� FDQ� EH� VKRZQ� WKDW� LQ�6WDQGDUG�$UDELF� DQG�(QJOLVK�W\SH�ODQJXDJHV� RQO\� RQH� ZK�ZRUG� KDV� WR� XQGHUJR� RYHUW� ZK�PRYHPHQW� WR� >6SHF�� &3@��ZKLOH�LQ�&KLQHVH�W\SH�ODQJXDJHV�ZK�ZRUGV�PXVW�UHPDLQ� LQ�VLWX� LQ�RYHUW�V\QWD[�GXH�WR� WKH� IDFW� WKDW� WKH� ODWWHU� RQO\� XQGHUJR� FRYHUW� ZK�PRYHPHQW� DW� /)�� 7KH� 6ODYLF�ODQJXDJHV� �%XOJDULDQ�� 6HUER�&URDWLDQ�� &]HFK�� 3ROLVK� DQG� 5XVVLDQ��� RQ� WKH� RWKHU�KDQG��VKRZ�DQ�LQWHUHVWLQJ�SKHQRPHQRQ�LQ�WKDW�WKH\�DOORZ�PXOWLSOH�ZK�PRYHPHQW�WR�>6SHF��&3@� LQ�RYHUW� V\QWD[��7KLV�PHDQV� WKDW�DGMXQFWLRQ�DQG�PXOWLSOH�DGMXQFWLRQ�RI�TXHVWLRQ� ZRUG� WR� >6SHF�� &3@� PXVW� DSSDUHQWO\� EH� DOORZHG���� ,Q� WKLV� FRQQHFWLRQ��
� /DVQLN�DQG�6DLWR��������DUJXH�WKDW�-DSDQHVH�ODFNV�RYHUW�ZK�PRYHPHQW�DOWRJHWKHU��
� �FI��+XDQJ��������DQG�/DVQLN��������IRU�VLPLODU�LVVXHV���
���+DHJHPDQ�DQG�*XpURQ������������II���VKRZ�WKDW�+XQJDULDQ�DOVR�SHUPLWV�PXOWLSOH�ZK�PRYHPHQW� WR�� ZKDW� WKH\� FDOO�� >6SHF�� )RF3@� LQ� RYHUW� V\QWD[�� 7KH\� FLWH� WKH�IROORZLQJ�H[DPSOH�����IURP�3XVNDV����������
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&XOLFRYHU� ������� ����� DVVHUWV� WKDW� PXOWLSOH� ZK�PRYHPHQW� FDQQRW� EH� UXOHG� RXW�XQLYHUVDOO\�GXH� WR� WKH� IDFW� WKDW� WKH�6ODYLF� ODQJXDJHV�SHUPLW� WKH� UDLVLQJ�RI�PXOWLSOH�ZK�ZRUGV� WR� >6SHF�� &3@� LQ� RYHUW� V\QWD[�� /HW� XV� LOOXVWUDWH� WKLV� LQ� ����� ±� H[DPSOHV�FLWHG�EHORZ�DUH�IURP�5XGLQ
V���������������������D�� NWR� FWR� NRJGD� VND]DO�"��5XVVLDQ�� ZKR� ZKDW� ZKHQ� VDLG� �� 
:KR�VDLG�ZKDW�ZKHQ"
�
E�� NRM� NRJR� YL]GD"� � � %XOJDULDQ�� ZKR� ZKRP� VHHV�� 
:KR�VHHV�ZKRP"
�
F�� NR� NDJR� YLGL"� � � 6HUER�&URDWLDQ�� ZKR� ZKRP� VHHV�� 
:KR�VHHV�ZKRP"
�
G�� NGR� NRKR� YLGHO"� � � &]HFK�� ZKR� ZKRP� VDZ�� 
:KR�VDZ�ZKRP"
�
H�� NWR� FR� URELO�"� � � 3ROLVK�� ZKR� ZKR� GLG�� 
:KR�GLG�ZKDW"
�
*LYHQ�WKH�SUHFHGLQJ�GDWD�RI� WKH�6ODYLF� ODQJXDJHV�� WZR�W\SHV�RI�VWUXFWXUHV�PXVW�EH�GLVWLQJXLVKHG�ZLWK�UHVSHFW�WR�WKH�UDLVLQJ�RI�PXOWLSOH�ZK�ZRUGV��7KH�ILUVW�W\SH�VKRZV�WKDW�LQ�ODQJXDJHV�OLNH�%XOJDULDQ��DOO�WKH�ZK�ZRUGV�DUH�DGMRLQHG�DW�>6SHF��&3@��7KDW�LV��HDFK�ZK�ZRUG�DGMRLQV�WR�WKH�RQH�WR�WKH�ULJKW�RI�LW��WKXV�\LHOGLQJ�D�OHIW�EUDQFKLQJ�VWUXFWXUH�� ,Q� VXFK� W\SH�RI� ODQJXDJHV�� WKH�PRYHG�ZK�ZRUGV�DUH�D� VLQJOH�FRQVWLWXHQW�EHFDXVH�WKH�HQWLUH�VHTXHQFH�PXVW�IXQFWLRQ�DV�D�XQLW�������LOOXVWUDWHV�%XOJDULDQ�W\SH�ODQJXDJHV���
��D�� >&3� >6SHF� >NRM�@����NRJR��@��&�>�ZK�@��>,3� YL]GD�@@��� ZKR�����ZKRP��������������������������VHHV��E�������������������������&3�
� 6SHF����������������� �������&
��
NRM[ 6SHF� ������&�>�ZK@� ��������,3�ZKR� �NRJRM����������������������������������������������W[ ,
��ZKRP����
��� NL� QLW� WDWRWW�"�� ZKR� ZKDW� VHHV�� 
:KR� VHHV
� ZKDW"
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�7KH� VHFRQG� W\SH� GHPRQVWUDWHV� WKDW� WKHUH� DUH� RWKHU� ODQJXDJHV� OLNH� 6HUER�&URDWLDQ��3ROLVK�DQG�&]HFK��ZKHUH�WKH�OHIWPRVW�ZK�ZRUG�DGMRLQV�WR�>6SHF��&3@��ZKLOH�WKH�RQH�WR�WKH�ULJKW�RI�LW�DGMRLQV�WR�,3�������GHPRQVWUDWHV�6HUER�&URDWLDQ�W\SH�ODQJXDJHV���
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YLGL�� VHHV����
,W� FDQ� EH� QRWHG� WKDW� 5XGLQ
V� ������� DQDO\VLV� SURYLGHV� HYLGHQFH� VXSSRUWLQJ� WKH�VWUXFWXUDO�GLIIHUHQFH�EHWZHHQ�WKH�WZR�W\SHV�RI�ODQJXDJHV��GLVFXVVHG�DERYH��&XOLFRYHU��������������RQ� WKH�RWKHU�KDQG��REVHUYHV� WKDW� WKH�HYLGHQFH�DSSHDUV� WR�EH�VWURQJ� LQ�%XOJDULDQ�W\SH� ODQJXDJHV� �ZKHUH� WKH�ZK�ZRUGV� IRUP� D� VLQJOH� FRQVWLWXHQW��� EXW� KH�SRLQWV�RXW�WKDW�WKH�FODLP�WKDW�ZK�ZRUGV�LQ�6HUER�&URDWLDQ�W\SH�ODQJXDJHV�DGMRLQ�WR�,3�VHHPV�WR�EH�ZHDN�DQG�PRUH�FRQWURYHUVLDO��
� 2Q�WKH�RWKHU�KDQG��%RVNRYLF
V������������������DFFRXQW�RI�PXOWLSOH�IHDWXUH�FKHFNLQJ� VKRZV� WKDW� WKHUH� LV� D� GLIIHUHQFH� EHWZHHQ� %XOJDULDQ� DQG� 6HUER�&URDWLDQ�PXOWLSOH�ZK�IURQWLQJ� FRQVWUXFWLRQV�� LQ� WKH� ODWWHU�PXOWLSOH�ZK�ZRUGV� DUH� IURQWHG� IRU�UHDVRQV�LQGHSHQGHQW�RI�WKH��ZK�IHDWXUH�RI�&��WKRXJK�DOO�ZK�ZRUGV�PXVW�EH�IURQWHG�
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LQ�6HUER�&URDWLDQ�TXHVWLRQV���7KLV�FRQILUPV��%RVNRYLF�DUJXHV��WKDW�VXFK�IURQWLQJ�LV�QRW�GULYHQ�E\�WKH�FKHFNLQJ�RI�WKLV�IHDWXUH����
7KH� SUHFHGLQJ� OLQH� RI� DQDO\VLV� VKRZV� WKDW� ERWK� W\SHV� RI� ODQJXDJHV� DERYH�XQGHUJR�RYHUW�PXOWLSOH�ZK�PRYHPHQW�DQG�WKHLU�IHDWXUH�FKHFNLQJ�WDNHV�SODFH�LQ�RYHUW�V\QWD[��7KLV�SKHQRPHQRQ�LV��KRZHYHU��QRW� IRXQG�LQ�PDQ\�ODQJXDJHV�DPRQJ�ZKLFK�DUH�6WDQGDUG�$UDELF�DQG�(QJOLVK�ZKLFK�GR�QRW�DOORZ�RYHUW�PXOWLSOH�ZK�PRYHPHQW��WKDW�LV��WKH\�RQO\�SHUPLW�RQH�ZK�ZRUG�WR�UDLVH�RYHUWO\�WR�>6SHF��&3@��ZKLOH�WKH�RWKHU�ZK�ZRUGV� XQGHUJR� FRYHUW� ZK�PRYHPHQW� DW� WKH� /)� FRPSRQHQW�� WKLV� ZLOO� EH�GHPRQVWUDWHG�LQ�WKH�IROORZLQJ�VHFWLRQV��

������0XOWLSOH�4XHVWLRQV�DQG�/)�0RYHPHQW�LQ�(QJOLVK��
� 7KLV� VHFWLRQ� LQYHVWLJDWHV� PXOWLSOH� ZK�TXHVWLRQV� LQ� (QJOLVK� DQG� WKH�VLJQLILFDQW�UROH�RI�/)�PRYHPHQW�LQ�WKH�V\QWD[�RI�ZK�ZRUGV��7KH�/)�FRPSRQHQW�RI�D�JUDPPDU� LV� WKH� FRPSRQHQW� ZKLFK� FRQYHUWV� WKH� V\QWDFWLF� VWUXFWXUHV� SURGXFHG� E\�PHUJHU� DQG� PRYHPHQW� RSHUDWLRQV� LQWR� /)�UHSUHVHQWDWLRQV�� 2XU� REMHFWLYH� LV� WR�H[DPLQH�PXOWLSOH�ZK�PRYHPHQW�DW�/)�LQ�(QJOLVK�DQG�VKRZ� WKDW�/)� LV� WKH� OHYHO�DW�ZKLFK� UHSUHVHQWDWLRQV� LQFOXGH� RQO\� VHPDQWLF� IHDWXUHV�� ,Q� RWKHU� ZRUGV�� WKH� IRFXV��KHUH�� LV�RQ� WKH� LQWHUDFWLRQ�EHWZHHQ�PXOWLSOH�ZK�TXHVWLRQV� LQ�(QJOLVK�DQG�WKHLU�/)�FRPSRQHQW�ZLWK�UHVSHFW�WR�PRYHPHQW�RSHUDWLRQV�RSHUDWLQJ�LQ�FRYHUW�V\QWD[��/HW�XV�LOOXVWUDWH�WKLV�LQ�������
�
��D�� ��:KR�VDZ�ZKDW"�
� E����� ���>&3� ZKR�>&c>�4@��>,3�WZKR� ERXJKW�ZKDW�@@�
F��/)��>&3� >6SHF�ZKDW��>ZKR@@��>&c >�4@���>,3� WZKR� ERXJKW��WZKDW�@@��

$ FORVHU� ORRN� DW� ����� GHPRQVWUDWHV� WKDW� RQO\� RQH� ZK�ZRUG� LV� SHUPLWWHG� WR� UDLVH�RYHUWO\�WR�>6SHF��&3@��7KLV�RYHUW�ZK�PRYHPHQW�LV�GULYHQ�E\�WKH�QHHG�WR�FKHFN�VRPH�UHOHYDQW�IHDWXUHV�YLD�6SHF�KHDG�DJUHHPHQW�UHODWLRQ��0RUHRYHU��LI�ZH�ORRN�DW�WKH�/)�UHSUHVHQWDWLRQ� RI� (QJOLVK� PXOWLSOH�ZK�TXHVWLRQV� LQ� ����� DERYH�� ZH� ILQG� WKDW� WKH\�XQGHUJR�FRYHUW�UDLVLQJ�RI�ZK�LQ�VLWX�DQG�DGMXQFWLRQ�WR�WKH�ZK�ZRUG�DOUHDG\�LQ�>6SHF��&3@��DV�LOOXVWUDWHG�LQ����F���7KH�FRYHUWO\�PRYHG��VHFRQG��ZK�ZRUG�VKRXOG�EH�DEOH�WR�FKHFN�LWV�>�4@�IHDWXUH�DJDLQVW�&�XQGHU�6SHF�KHDG�UHODWLRQ��IHDWXUH�FKHFNLQJ�RI�ZK�ZRUGV� WDNHV�SODFH�KHUH� DW�/)� �L�H�� LQ� FRYHUW� V\QWD[��� DV� VKRZQ� LQ� WKH� JUDPPDWLFDO����F���7R�SURYLGH�IXUWKHU�HYLGHQFH�LQ�VXSSRUW�RI�WKH�IDFW�WKDW�WKH�DQDO\VLV�LQ������LV�FRUUHFW��OHW�XV�FRQVLGHU�������
��� ,Q�KLV� FRPSDUDWLYH� DQDO\VLV�RI�PXOWLSOH�ZK�IURQWLQJ� LQ� ODQJXDJHV� OLNH�%XOJDULDQ��-DSDQHVH� DQG� *HUPDQ�� *UHZHQGRUI� ������� �������� DUJXHV� WKDW� DV� PXOWLSOH� ZK�IURQWLQJ� LQ�%XOJDULDQ�FRQVLVWV�RI�PRYLQJ�RYHUWO\�D� VLQJOH�ZK�FOXVWHU� WR� >6SHF��&3@��-DSDQHVH�PXOWLSOH�ZK�IURQWLQJ� �FRQVWLWXWHV� FRYHUW� LQVWDQFHV� RI� WKLV� SURFHVV� RI�ZK�FOXVWHU� IRUPDWLRQ��� 7KH� IRUPDWLRQ� RI� ZK�FOXVWHU� LQ� %XOJDULDQ� LV� GULYHQ� E\� WKH�DVVXPSWLRQ� WKDW� ZK�HOHPHQWV� FDQ� DFW� DV� ODQGLQJ� VLWHV� IRU�ZK�UDLVLQJ�� *UHZHQGRUI�DWWULEXWHV�WKLV�SURFHVV���LQ�%XOJDULDQ��WR�D�PRUSKRORJLFDO�SURSHUW\�RI�ZK�ZRUGV��
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���� :KDW�ZKR�VDZ"�
7KH�GHULYHG�VWUXFWXUH�LQ������LV�QRW�DOORZHG�LQ�(QJOLVK�LQ�RYHUW�V\QWD[��IRU�WKH�UHDVRQ�WKDW�RYHUW�PXOWLSOH�ZK�PRYHPHQW� LV�DOVR�UXOHG�RXW��7DNLQJ� WKH�/)�FRPSRQHQW� LQWR�FRQVLGHUDWLRQ�� WKHQ�(QJOLVK�PXVW�SHUPLW�PXOWLSOH�ZK�PRYHPHQW� LQ�ZKDW�&KRPVN\�������� FDOOV� FRYHUW� V\QWD[�� 7KLV� LPSOLHV� WKDW� ����� FDQ� EH� UHJDUGHG� DV� DQ� /)�UHSUHVHQWDWLRQ��QRW�D�6SHOO�2XW�UHSUHVHQWDWLRQ��,Q�WKLV�FRQQHFWLRQ��&XOLFRYHU�������������UXOHV�RXW�PXOWLSOH�ZK�PRYHPHQW�LQ�SRVLWLRQV�ZKHUH�WKHUH�LV�QR�ODQGLQJ�VLWH�IRU�PRUH� WKDQ� RQH� ZK�ZRUG�� ,Q� RUGHU� WR� DFKLHYH� WKLV�� &XOLFRYHU� SRLQWV� RXW� WKDW�ZK�PRYHPHQW� LV� UHTXLUHG� WR� EH� VWUXFWXUH�SUHVHUYLQJ� DQG� QRQ�VWUXFWXUH�SUHVHUYLQJ�DGMXQFWLRQ� RI� D� ZK�ZRUG� KDV� WR� EH� FKHFNHG�� 7KLV� FDQ� EH� VKRZQ� LQ� ������ XVLQJ�&XOLFRYHU
V�H[DPSOHV��S���������
��D�� :KHUH�KRZ�PDQ\�ERRNV�GLG�\RX�SXW"�
� E�� ��+RZ�PDQ\�ERRNV�GLG�\RX�SXW�ZKHUH"�
� G�� :KHQ�ZKHUH�GR�\RX�SODQ�WR�JR"�
� H��������:KHUH�GR�\RX�SODQ�WR�JR�ZKHQ"�
�*LYHQ�������&XOLFRYHU�SRLQWV�RXW�WKDW�LI�D�VHQWHQFH�FRQWDLQV�PRUH�WKDQ�RQH�ZK�ZRUG��RQO\� RQH� ZK�HOHPHQW� UDLVHV� WR� >6SHF�� &3@� EHFDXVH� RI� WKH� VWUXFWXUH�SUHVHUYLQJ�SULQFLSOH��DQG�WKRVH�WKDW�GR�QRW�PRYH�LQ�RYHUW�V\QWD[�PRYH�DW�/)�UHSUHVHQWDWLRQ��
� &XOLFRYHU
V�DQDO\VLV� VXJJHVWV� WKDW� WKHUH�PXVW�EH�D� ODQGLQJ�VLWH� IRU�D�PRYHG�ZK�ZRUG�DQG�D� OLFHQVLQJ�PHFKDQLVP�XQGHU�ZKLFK�D�UDLVHG�ZK�ZRUG�PD\�DSSHDU�DW�6SHOO�2XW�RQO\�LQ�>6SHF��&3@��7KLV�HQWDLOV�WKDW�WKH�6SHF�KHDG�DJUHHPHQW�UHODWLRQVKLS�ZLWK� WKH�KHDG�&�FKHFNV�DQG�WKHQ� OLFHQVHV� WKH�PRYHG�ZK�HOHPHQW� LQ�>6SHF��&3@��DV�VKRZQ�LQ�WKH�FRQILJXUDWLRQ�LQ�������
����� &3��

;3>�ZK@� ����������&
��
& >�ZK@� �����������,3�

�

*LYHQ� ������DGMXQFWLRQ�RI�D� VHFRQG�;3�>�ZK@ WR�&3�ZLOO� OHDG� WR� WKH� IDLOXUH�RI� WKH�VHFRQG� RQH� WR� EH� FKHFNHG�� DVVXPLQJ� WKDW� >�ZK@ DJUHHV� ZLWK� D� XQLTXH� VSHFLILHU��&XOLFRYHU�������������7KLV�FDQ�EH�GHPRQVWUDWHG�LQ�������
�
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�
;3>�ZK@� ���������&3�

� ;3>�ZK@� ������������&�
� &�>�ZK@� ��������������,3�

)XUWKHUPRUH�� LQ� WKHLU� DQDO\VLV� RI� ZK�LQ�VLWX� DQG� PXOWLSOH� TXHVWLRQV� LQ�(QJOLVK��+DHJHPDQ�DQG�*XpURQ�������������VWUHVV�WKDW�(QJOLVK�DOORZV�RQO\�RQH�ZK�ZRUG�WR�PRYH�RYHUWO\�LQ�RUGHU�WR�FUHDWH�WKH�VSHFLILHU�KHDG�UHODWLRQ�ZLWK�WKH�UHOHYDQW�KHDG� �)RF� LQ� ���E���� ZKLOH� RWKHU� ZK�HOHPHQWV� UHPDLQV� LQ�VLWX� LQVLGH� WKH� $*53�GRPDLQ��DV�VKRZQ�LQ����E����
��D�� :KDW�ZLOO�-RKQ�JLYH�WR�ZKRP"�
� E�� ������������)RF3��

6SHF� �� �����������)RF
��
WR�ZKRPM 6SHF� � ����������$*53�� >�ZK@� � ZKDWL )RF� ������-RKQ�WY JLYH�WL WM>�ZK@�� ZLOOY>�ZK@�

$V�VKRZQ�LQ�������WKH�ZK�HOHPHQW�ZKDW�PRYHV�RYHUWO\�WR�OLFHQVH�WKH�>�ZK@�IHDWXUH�WKDW� HQFRGHV� WKH� LQWHUURJDWLYH� IRUFH� RI� WKH� FODXVH�� ZKLOH� WKH� ZK�ZRUG� WR� ZKRP�UHPDLQV� LQ�VLWX� %RWK�ZK�HOHPHQWV�ZKDW�DQG� WR�ZKRP�DUH� WDNHQ� WR�EH�ZK�RSHUDWRUV�ELQGLQJ� YDULDEOHV�� +DHJHPDQ� DQG� *XpURQ� YLHZ� WKH� SURFHVV� E\� ZKLFK� WZR� ZK�RSHUDWRUV�DUH�OLQNHG�DV�ZK�DEVRUSWLRQ�±�D�SURFHVV�WKDW�IROORZV�IURP�;�EDU�WKHRU\�RI�SKUDVH� VWUXFWXUH��+HQFH�� WKHVH�ZK�HOHPHQWV�FRPSO\� WR�D�SURFHVV�RI�DEVRUSWLRQ� WKDW�FRQYHUWV�WKHP�LQWR�D�VLQJOH�HOHPHQW���
� :H�KDYH�DOUHDG\�SRLQWHG�RXW�WKDW�&KRPVN\�������������VXJJHVWV�WKDW�UDLVLQJ�RI�D�ZK�RSHUDWRU�WR�>6SHF��&3@�LV�GULYHQ�E\�WKH�QHHG�WR�OLFHQVH�VRPH�PRUSKRORJLFDO�IHDWXUHV��&KRPVN\�DOVR�SURSRVHV� WKDW� WKH� LQWHUURJDWLYH�&�KRVWV�D� VWURQJ�4�IHDWXUH��
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7KLV�HQWDLOV�WKDW�WKH�ZK�RSHUDWRU�UDLVHV�WR�FKHFN�LWV�UHOHYDQW�IHDWXUHV�YLD�6SHF�KHDG�
FRQILJXUDWLRQ� >&3� 6SHF� >&c >�4@� ���@@@�� %XW� WKH� TXHVWLRQV� WKDW� DULVH� KHUH� DUH�� ZKDW�DERXW� PXOWLSOH� ZK�TXHVWLRQV"� 'RHV� WKH� SUHFHGLQJ� 0LQLPDOLVW� DQDO\VLV� SURYLGH� D�JHQHUDOL]DWLRQ�WKDW�LQYROYHV�WKH�V\QWDFWLF�WUHDWPHQW�RI�PXOWLSOH�TXHVWLRQV"�&KRPVN\��������������DUJXHV�WKDW��LQ�WKH�VDPH�ZD\�DOUHDG\�SURSRVHG�LQ�&KRPVN\�������WKH�ZK�ZRUGV� WKDW� DUH� LQ�VLWX� RYHUWO\� UHPDLQ� LQ�VLWX� DW� /)�� &KRPVN\� JRHV� IXUWKHU� WR�VKRZ�WKDW� VXFK�ZK�HOHPHQWV�DUH� LQWHUSUHWHG� LQ� WKH�DSSURSULDWH�&�ZLWKRXW�UDLVLQJ� WR�WKDW�&�DW�DQ\�OHYHO�RI�UHSUHVHQWDWLRQ��
� +RZHYHU��DV�IDU�DV�&KRPVN\
V�WUHDWPHQW�RI�ZK�RSHUDWRU�LV�FRQFHUQHG��/DVQLN������������SRLQWV�RXW�WKDW�WKHUH�DUH�DUJXPHQWV�DJDLQVW�*UHHG���DQG�LQ�WXUQ�RIIHUV�DQ�DOWHUQDWLYH� WR�*UHHG�ZKLFK�KH�FDOOV�(QOLJKWHQHG�6HOI�LQWHUHVW����ZH�PXVW� LGHQWLI\�D�GULYLQJ� IRUFH�� LQ� SDUWLFXODU� �XQGHU�*UHHG�� D�PRUSKRORJLFDO� IHDWXUH� RI� WKDW�ZK� WKDW�PXVW� EH� FKHFNHG��� /DVQLN
V� DQDO\VLV� VXJJHVWV� WKDW� WKDW� IHDWXUH� KDV� WR� PDNH� D�GLVWLQFWLRQ�EHWZHHQ�WKH�ZK�WKDW�UDLVHV�IURP�WKH�RQHV�WKDW�GR�QRW��RQ�WKH�DVVXPSWLRQ�WKDW��LI�DOO�KDG�WKH�IHDWXUH��WKH�XQPRYHG�RQHV�ZRXOG�FDXVH�WKH�GHULYDWLRQ�WR�FUDVK���S�������/DVQLN�VKRZV� WKDW� WKH� IHDWXUH� VKRXOG�QRW� VLPSO\� IUHHO\�EH�DVVLJQHG� WR�DQ\�ZK�ZRUG� EHFDXVH� WKHUH� ZLOO� EH� QR� GHVFULSWLRQ� RI� 6WDQGDUG� 6XSHULRULW\� HIIHFW�� DV�LOOXVWUDWHG�LQ����������������:KDW�GLG�ZKR�EX\"�
7KH�XQJUDPPDWLFDOLW\�RI������LV�GXH�WR�WKH�IUHH�DVVLJQPHQW�RI�WKH�4�IHDWXUH�WR�ZKDW�DQG�QRW� WR�ZKR� ZLWK� FRQVLGHUDWLRQ� WKDW�ZKDW�ZRXOG�EH� WKH�KLJKHVW�ZK� FDSDEOH�RI�PRYLQJ�� ,Q� WKLV� UHJDUG�� /DVQLN� ������� ���� DUJXHV� WKDW� �WKHVH� SUREOHPV� GLVDSSHDU�RQFH�*UHHG�LV�UHOD[HG�WR�(QOLJKWHQHG�6HOI�,QWHUHVW���:KDW�/DVQLN�LV�WU\LQJ�WR�VD\�LV�WKDW�WKH�LQWHUURJDWLYH�&203�KDV�WKH�VWURQJ�4�IHDWXUH�ZKLFK�FDQ�EH�FKHFNHG�E\�DQ\�ZK�RSHUDWRU��WKH�4�IHDWXUH�RI�WKH�RSHUDWRU�QHHG�QRW�EH�FKHFNHG�VLQFH�LW�FDQ�VXUYLYH�WR� WKH� LQWHUIDFH� OHYHO� �DVVXPLQJ� WKDW� WKH� 4�IHDWXUH� KDV� VRPH� VHPDQWLF� FRQWHQW���+HQFH��/DVQLN�FRQFOXGHV�WKDW�(QOLJKWHQHG�6HOI�,QWHUHVW��EXW�QRW�*UHHG��SHUPLWV�WKH�UDLVLQJ� RI� DQ� RSHUDWRU� WR� >6SHF�� &3@� WR� EH� HQWLUHO\� IRU� WKH� EHQHILW� RI� WKH� WDUJHW�&203��
������0XOWLSOH�4XHVWLRQV�DQG�/)�0RYHPHQW�LQ�6WDQGDUG�$UDELF��
� :RUOG�ODQJXDJHV�GLVSOD\�LQWHUHVWLQJ�SKHQRPHQD�ZLWK�UHVSHFW�WR�WKH�V\QWD[�RI�ZK�PRYHPHQW�� 0DQ\� ODQJXDJHV� DOORZ� RYHUW�ZK�PRYHPHQW� WR� >6SHF�� &3@� WR� WDNH�SODFH�LQ�RYHUW�V\QWD[��OLNH�6WDQGDUG�$UDELF�DQG�(QJOLVK���VRPH�RWKHU�ODQJXDJHV�GR�QRW� SHUPLW� RYHUW�ZK�PRYHPHQW� �OLNH� &KLQHVH� DQG� -DSDQHVH��� ,Q� WKH� ODWWHU� W\SH� RI�
��� 
*UHHG
� LV� D� SULQFLSOH�RI� JUDPPDU� �SURSRVHG� E\�&KRPVN\� ������ZKLFK� VSHFLILHV�WKDW� FRQVWLWXHQWV� PRYH� RQO\� LQ� RUGHU� WR� VDWLVI\� WKHLU� RZQ� PRUSKRORJLFDO�UHTXLUHPHQWV��L�H���WKLV�PRYHPHQW�LV�GULYHQ�E\�VHOILVK�UHDVRQV��
���
(QOLJKWHQHG�6HOI�,QWHUHVW
�LV�D�SULQFLSOH�RI�JUDPPDU�VXJJHVWHG�E\�/DVQLN��������WR�WKH�HIIHFW�WKDW�FRQVWLWXHQWV�PRYH�LQ�RUGHU�WR�VDWLVI\�WKH�PRUSKRORJLFDO�UHTXLUHPHQWV�RI� RWKHU� FRQVWLWXHQWV� �H�J�� DX[LOLDULHV� XQGHUJR� LQYHUVLRQ� LQ� TXHVWLRQV� OLNH� FDQ� \RX�KHOS�PH"�EHFDXVH�WKH�LQWHUURJDWLYH�&�FRQWDLQV�D�4�DIIL[�ZKLFK�QHHGV�D�KHDG�WR�DWWDFK�WR���
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ODQJXDJHV��ZK�PRYHPHQW�WR�>6SHF��&3@�KDV�WR�XQGHUJR�FRYHUW�PRYHPHQW�DW�/)��WKXV�REH\LQJ� WKH� SULQFLSOH� RI� 3URFUDVWLQDWLRQ�� ,Q� 6WDQGDUG�$UDELF�W\SH� ODQJXDJHV�� RQO\�RQH� TXHVWLRQ� ZRUG� XQGHUJRHV� RYHUW� PRYHPHQW� WR� >6SHF�� &3@�� ZKLOH� WKH� RWKHU�TXHVWLRQ�ZRUGV�LQ�WKH�VHQWHQFH�RYHUWO\�VWD\�LQ�VLWX� L�H���WKH\�XQGHUJR�FRYHUW�UDLVLQJ�DW� WKH� /)� FRPSRQHQW�� 7KLV� HQWDLOV� WKDW� LQ� VXFK� ODQJXDJHV� RYHUW� PXOWLSOH� ZK�PRYHPHQW� LV� QRW� DOORZHG� LQ� RYHUW� V\QWD[�� 7KH� 6ODYLF� ODQJXDJHV�� KRZHYHU�� KDYH�VKRZQ�WKDW�VXFK�PXOWLSOH�ZK�PRYHPHQW�LV�DSSDUHQWO\�DOORZHG�LQ�RYHUW�V\QWD[��
� ,Q� ZKDW� IROORZV� ZH� H[DPLQH� WKH� V\QWD[� RI� PXOWLSOH� TXHVWLRQV� LQ� 6WDQGDUG�$UDELF�ZLWK�D�YLHZ�WR�SRLQWLQJ�RXW�WKH�SRLQW�RI�VLPLODULWLHV�DQG�GLIIHUHQFHV�EHWZHHQ�$UDELF�DQG�(QJOLVK�LQ�WKH�OLJKW�RI�WKH�0LQLPDOLVW�DQDO\VHV�������LOOXVWUDWHV�6WDQGDUG�$UDELF�PXOWLSOH�TXHVWLRQV�����D�� PDQ� NDWDED� PD�èD��"�� ZKR� ZURWH� ZKDW�
� E�� >&3� PDQ��>&c >�4@���>,3�NDWDED�����WPDQ� PD�èD�@@�
� F�� /)������>&3� >6SHF�PD�èD���>PDQ@@��>&c>�4@�>,3�NDWDED�����WPDQ� W�PD�èD��@@�
����� GHPRQVWUDWHV� PXOWLSOH� TXHVWLRQV� LQ� 6WDQGDUG� $UDELF� ZKHUHE\� WKH� VXEMHFW�TXHVWLRQ� ZRUG�PDQ� 
ZKR
� UDLVHV� RYHUWO\� WR� >6SHF�� &3@� WR� FKHFN� LWV� >�4@� IHDWXUH�DJDLQVW� &� XQGHU� WKH� 6SHF�KHDG� UHODWLRQ��:H� DVVXPH� WKDW� WKLV� RYHUW� UDLVLQJ� RI� WKH�TXHVWLRQ�RSHUDWRU�LQ�6WDQGDUG�$UDELF�LV�GULYHQ�E\�PRUSKRORJLFDO�QHFHVVLW\��FHUWDLQ�IHDWXUHV�PXVW�EH�FKHFNHG�LQ� WKH�FKHFNLQJ�GRPDLQ�RI�D�KHDG��RU� WKH�GHULYDWLRQ�ZLOO�FUDVK��7KLV�LPSOLHV�WKDW�UDLVLQJ�RI�DQ�RSHUDWRU�WR�>6SHF��&3@�PXVW�EH�GULYHQ�E\�VXFK�D UHTXLUHPHQW�� +HQFH�� IRU� DSSURSULDWH� &�� TXHVWLRQ� ZRUG� RSHUDWRUV� LQ� 6WDQGDUG�$UDELF� UDLVH� IRU� IHDWXUH� FKHFNLQJ� LQ� WKH� FKHFNLQJ� GRPDLQ� RI� >6SHF�� &3@�� WKHUHE\�VDWLVI\LQJ�WKHLU�VFRSDO�SURSHUWLHV��7KH�REMHFW�TXHVWLRQ�ZRUG�PD�èD��
ZKDW
��KRZHYHU��UHPDLQV� LQ�VLWX� DW� 6SHOO�2XW�� DV� LOOXVWUDWHG� LQ� ���E��� 7KH� FRYHUW� PRYHPHQW� RI� WKH�REMHFW�TXHVWLRQ�ZRUG�WR�>6SHF��&3@�GRHV�QRW�WDNH�SODFH�XQWLO�/)��DV�VKRZQ�LQ����F���0XOWLSOH� TXHVWLRQV� LQ� 6WDQGDUG� $UDELF� XQGHUJR� FRYHUW� UDLVLQJ� RI� ZK�LQ�VLWX� DQG�DGMXQFWLRQ� WR� WKH� TXHVWLRQ� ZRUG� DOUHDG\� LQ� >6SHF�� &3@�� 7KLV� LV� GHPRQVWUDWHG� LQ����F���7KH�VHFRQG�TXHVWLRQ�ZRUG�WKDW�KDV�QRW�EHHQ�PRYHG�RYHUWO\�WR�>6SHF��&3@�KDV�WR�EH�DEOH� WR�JHW� LWV� UHOHYDQW� IHDWXUHV� OLFHQVHG�DJDLQVW� WKH�KHDG�&��ZKLFK�KRVWV� WKH�>�4@� IHDWXUH�� XQGHU� 6SHF�KHDG� UHODWLRQ�� 7R� IXUWKHU� LOOXVWUDWH� RXU� DUJXPHQW�� OHW� XV�FRQVLGHU����������D�����PD�èD������NDWDED������PDQ"�� ZKDW��������ZURWH�������ZKR� �
� E�� 6SHOO�2XW��>&3�PD�èD���>&c>�4@���>,3�NDWDED������PDQ�� W�PD�èD��@@�� ZKDW� ������������������ZURWH�������ZKR�
� F�� /)����>&3� >PDQ@���>PD�èD�@@���>&c >�4@�����>,3�NDWDED������WPDQ� WPD�èD��@@�
� � ������������ZKR�����ZKDW�� ������ZURWH�
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,Q������WKH�WZR�TXHVWLRQ�ZRUGV�PRYH�LQ�WKH�UHYHUVH�RUGHU��7KH�REMHFW�TXHVWLRQ�ZRUG�PD�èD�� ¶ZKDW
� UDLVHV� WR� >6SHF�� &3@� LQ� RYHUW� V\QWD[�� DV� VKRZQ� LQ� ���E��� DQG� WKH�VXEMHFW�TXHVWLRQ�ZRUG�PDQ� 
ZKR
�GRHV�QRW�PDNH�WKLV�PRYHPHQW�XQWLO�/)��DV�VKRZQ�LQ� ���F��� 7KH� FRQWUDVW� EHWZHHQ� WKH� WZR� H[DPSOHV� LV� D� IXUWKHU� LOOXVWUDWLRQ� RI� WKH�VXEMHFW�REMHFW�DV\PPHWU\�ZLWK�UHVSHFW� WR�H[WUDFWLRQ�� WKLV� WLPH�KROGLQJ�DW�/)�OHYHO��$Q� REMHFW� TXHVWLRQ� ZRUG� FDQ� PRYH� WR� D� >6SHF�� &3@� DOUHDG\� ILOOHG� ZLWK� DQRWKHU�TXHVWLRQ� ZRUG� ������ ZKHUHDV� WKH� VXEMHFW� TXHVWLRQ� ZRUG� FDQQRW� ������ 7KLV�SKHQRPHQRQ� LV� FDOOHG� 6XSHULRULW\� HIIHFW� 7DNLQJ� WKH� /)� FRPSRQHQW� LQWR�FRQVLGHUDWLRQ�� LW� IROORZV� WKHQ� WKDW� 6WDQGDUG� $UDELF� PXVW� DOORZ� PXOWLSOH� ZK�PRYHPHQW� LQ� FRYHUW� V\QWD[�� ,W� FDQ� EH� PDGH� FOHDU� WKDW� WKH� GLIIHUHQFH� EHWZHHQ�6WDQGDUG� $UDELF� DQG� WKH� 6ODYLF� ODQJXDJHV� LV� WKDW� WKH� IRUPHU� XQGHUJRHV� FRYHUW�PXOWLSOH�TXHVWLRQ�ZRUG�PRYHPHQW��ZKLOH�LQ�WKH�ODWWHU�WKH�PXOWLSOH�ZK�PRYHPHQW�LV�RYHUW�DQG�WDNHV�SODFH�LQ�RYHUW�V\QWD[��
� /HW� XV� QRZ� H[DPLQH� WKH� LQWHUSUHWDWLRQ� RI� TXHVWLRQ� ZRUG� RSHUDWRU� LQ� 6WDQGDUG�$UDELF�LQ�������
���D�� PD�èD�� ������"DF7D����]D\G�±�XQ� W�PD�èD����������OL��PDQ�"�� ZKDW� ������JDYH����=DLG�QRP�� � ��WR�ZKRP� �� 
:KDW�GLG�=DLG�JLYH�WZKDW�WR�ZKRP"�
� E�� >&3� PD�èD���>&c >�4@���>,3� "DF7D�����]D\G���XQ������W�PD�èD�� OL�±�PDQ�@@�
� �������������ZKDW� � ���JDYH�����=DLG�QRP� ������������WR�ZKRP��
F�� /)��>&3� >6SHF� OL±PDQ������>PD�èD��@@�>&c >�4@�>,3�"DFWD�����WPD�èD�� WOL�PDQ�@@���� WR�ZKRP����ZKDW� � ���JDYH��

7KH�TXHVWLRQ�ZRUG�PRYHPHQW�VHUYHV�WR�OLFHQVH�WKH�>�ZK@�IHDWXUH�DQG�FUHDWHV�D�6SHF�KHDG�UHODWLRQ�EHWZHHQ�D�>�ZK@�IHDWXUH�KRVWHG�LQ�D�KHDG�&�DQG�WKH�TXHVWLRQ�ZRUG�LQ�LWV�VSHFLILHU��DV�VKRZQ�LQ�������:KDW�UHVXOWV�RI�WKH�TXHVWLRQ�ZRUG�PRYHPHQW�LV�WKDW�WKH� TXHVWLRQ� FRQVWLWXHQW� DFTXLUHV� VHQWHQWLDO� VFRSH�� ZKRVH� VFRSH� GRPDLQ� LV� WKH�GRPDLQ� ZKLFK� LW� F�FRPPDQGV�� L�H��� WKH� HQWLUH� FODXVH�� ����� FRQWDLQV� WZR� TXHVWLRQ�ZRUGV��2QH�TXHVWLRQ�ZRUG��PD�èD��
ZKDW
��UDLVHV�RYHUWO\�WR�>6SHF��&3@�DQG�FUHDWHV�D�6SHF�KHDG�UHODWLRQ�ZLWK� WKH�UHOHYDQW�KHDG�&��ZKLFK�KRVWV� WKH�VWURQJ�>�4@�IHDWXUH���WKH�PRUSKRORJLFDO� IHDWXUHV�RI�PD�èD�� 
ZKDW
� DUH�FKHFNHG�DJDLQVW� WKDW�RI� WKH� VWURQJ�>�4@� IHDWXUH� KRVWHG� LQ� &� SRVLWLRQ� XQGHU� 6SHF�KHDG� UHODWLRQ�� 7KH� VHFRQG� TXHVWLRQ�ZRUG�� OL�PDQ� 
WR� ZKRP
�� KRZHYHU�� UHPDLQV� LQ�VLWX� L�H��� LW� VWD\V� LQVLGH� LWV� GRPDLQ��7KLV� PHDQV� WKDW� OL�PDQ� 
WR� ZKRP
� RQO\� PRYHV� DW� /)� IRU� IHDWXUH� FKHFNLQJ�� WKXV�REH\LQJ� WKH� SULQFLSOH� RI� 3URFUDVWLQDWLRQ�ZKLFK� SUHIHUV� GHOD\LQJ�PRYHPHQW� WLOO� /)�FRPSRQHQW��
� )XUWKHUPRUH�� WKH� RYHUW� PRYHPHQW� RI� WKH� TXHVWLRQ� ZRUG�PD�èD�� 
ZKDW
� LQ������OLFHQVHV�WKH�>�ZK@�IHDWXUH��ZKLFK�HQFRGHV�WKH�LQWHUURJDWLYH�IRUFH�RI�WKH�FODXVH��,QWHUSUHWLYHO\��LI�PD�èD�� 
ZKDW
��ZKLFK�LV�UDLVHG�RYHUWO\�WR�>6SHF��&3@��LV�LQWHUSUHWHG�DV� DQ� RSHUDWRU�� LW� WKHQ� IROORZV� WKDW� WKH� LQ�VLWX�TXHVWLRQ� ZRUG� OL�PDQ� 
WR� ZKRP
� LQ������� ZKLFK� KDV� QRW� XQGHUJRQH� DQ\� PRYHPHQW�� KDV� DOVR� WR� EH� LQWHUSUHWHG� DV� DQ�
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RSHUDWRU��7KLV�LPSOLHV�WKDW�WKH�LQWHUSUHWDWLRQ�RI�TXHVWLRQ�HOHPHQWV�LQ������KDYH�WR�EH�HQFRGHG�DW�WKH�/)�FRPSRQHQW��7KH�TXHVWLRQ�ZRUGV�LQ������KDYH�WR�EH�UHSUHVHQWHG�DV�TXHVWLRQ�RSHUDWRUV�ELQGLQJ�YDULDEOHV��,Q�RUGHU�WR�UHSUHVHQW�WKH�RSHUDWRU�IRUFH�RI�WKH�TXHVWLRQ� ZRUGFK� KDV� QRW� XQGHUJRQH� PRYHPHQW�� WKDW� TXHVWLRQ� ZRUGW� EH� YLHZHG� DV�PRYLQJ�DW� WKH�/)�FRPSRQHQW��2XU�DQDO\VLV�DVVXPHV� WKDW� WKH� LQ�VLWX�TXHVWLRQ�ZRUG�PDQ�
WR�ZKRP
�LQ�������ZKLFK�KDV�QRW�XQGHUJRQH�PRYHPHQW��LV�UDLVHG�DW�/)��OL�PDQ�
WR�ZKRP
�� EHLQJ� LQ�VLWX� LQ� RYHUW� V\QWD[�� UDLVHV� FRYHUWO\� DQG� DGMRLQV� WR� WKH�PRYHG�TXHVWLRQ� ZRUG� LQ� FRYHUW� V\QWD[�� :H� VXJJHVW� WKDW� WKH� UDLVLQJ� RI� D� TXHVWLRQ� ZRUG�RSHUDWRU� WR� >6SHF�� &3@� LQ� 6WDQGDUG� $UDELF� LV� GULYHQ� E\� WKH� QHHG� WR� FKHFN� VRPH�
PRUSKRORJLFDOO\� UHOHYDQW� IHDWXUHV�� YLD� 6SHF�KHDG� FRQILJXUDWLRQ� >&3� 6SHF� >&c >�4@����@@@��:H�DOVR�DVVXPH�WKDW�WKH�TXHVWLRQ�ZRUGV�LQ�6WDQGDUG�$UDELF�ZKLFK�UHPDLQ�LQ�VLWX�DUH�LQWHUSUHWHG�ZLWKRXW�PRYLQJ�WR�WKH�6SHF�RI�&3�DW�DQ\�OHYHO�RI�UHSUHVHQWDWLRQ���
� /HW�XV�QRZ�H[DPLQH�DGMXQFW�TXHVWLRQ�ZRUGV�LQYROYHG�LQ�PXOWLSOH�TXHVWLRQV�LQ� 6WDQGDUG� $UDELF� DQG� VHH� LI� WKH\� SDWWHUQ� ZLWK� VXEMHFW� TXHVWLRQ� ZRUGV�� JLYHQ��FRYHUW��H[WUDFWLRQ�DW�/)�������DQG������LOOXVWUDWH�WKLV������D�� OLPD�èD������TXO�±�WD�������PD�èD�"�� ZK\� ������VDLG�\RX� �ZKDW� �� 
:K\�GLG�\RX�VD\�ZKDW"
�
� E�� 6SHOO�2XW����>&3�OLPD�èD���>&c >�4@���>,3�TXO���WD�������PD�èD�������WZK\�@@�� ZK\� � �������������VDLG�\RX����ZKDW�
� F�� /)�����>&3�PD�èD�@��>OLPD�èD�@@��>&c >�4@���>,3�TXO�WD������WPD�èD�� WOL�PD�èD��@@���
� � ����ZKDW���������ZK\� � ���������VDLG�\RX�
��D�� PD�èD������TXO�±�WD�� ��OLPD�èD��"�� ZKDW� �����VDLG�\RX� ��ZK\� �� 
:KDW�GLG�\RX�VD\�ZK\"
�
� E�� 6SHOO�2XW���>&3�PD�èD���>&c�>�4@���>,3� TXO���WD�������W�PD�èD�� OLPD�èD�@@�� ZKDW� ������������������������VDLG�\RX�� ��������ZK\�
� F�� /)����>&3��OLPD�èD�@��>PD�èD�@@���>,3�TXO�WD����������WPD�èD�� WOLPD�èD��@@���
� � �������ZK\�����������ZKDW� ��������VDLG�\RX�
$ FORVHU� ORRN�DW� ����� UHYHDOV� WKDW� DQ�REMHFW�TXHVWLRQ�ZRUG� �L�H��PD�èD�� 
ZKDW
�� FDQ�UDLVH� WR� D� >6SHF��&3@� SRVLWLRQ�ZKLFK� LV� DOUHDG\� ILOOHG�ZLWK� DQRWKHU� TXHVWLRQ�ZRUG�������� KRZHYHU�� GHPRQVWUDWHV� WKDW� DQ� DGMXQFW� TXHVWLRQ� ZRUG� �L�H�� OLPD�èD�L� 
ZK\
��FDQQRW�PRYH� WR� D� >6SHF�� &3@� SRVLWLRQ� WKDW� LV� DOUHDG\� ILOOHG� ZLWK� DQRWKHU� TXHVWLRQ�ZRUG��*LYHQ�WKLV��ZH�DVVXPH�WKDW�DGMXQFW�TXHVWLRQ�ZRUGV�LQ�6WDQGDUG�$UDELF�SDWWHUQ�ZLWK�VXEMHFW�TXHVWLRQ�ZRUGV�ZLWK�UHVSHFW�WR��FRYHUW��H[WUDFWLRQ�RI�/)�PRYHPHQW��MXVW�DV�WKH\�GR�ZLWK�UHVSHFW�WR�PRYHPHQW�LQ�RYHUW�V\QWD[���
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���6XPPDU\�
� *LYHQ�WKH��0LQLPDOLVW�DVVXPSWLRQ�WKDW�WKH�UDLVLQJ�RI�D�ZK�RSHUDWRU�WR�>6SHF��&3@�LV�KLJKO\�PRWLYDWHG�E\�WKH�QHHG�IRU�D�PRUSKRORJLFDO�4�IHDWXUH�WR�EH�OLFHQVHG�LQ�WKH�FKHFNLQJ�GRPDLQ�RI�>&3��>6SHF�>&
�4@�«@@@��ZH�KDYH�SRLQWHG�RXW�WKDW�WKH�6WDQGDUG�$UDELF�TXHVWLRQ�ZRUG��ZKLFK�RULJLQDWHV�LQ�WKH�VXEMHFW�RU�REMHFW�SRVLWLRQ�RI�D VLPSOH�ILQLWH�VHQWHQFH��KDV�WR�XQGHUJR�DQ�REOLJDWRULO\�RYHUW�PRYHPHQW�WR�>6SHF��&3@�IRU�IHDWXUH�FKHFNLQJ�DQG�WKDW�LW�FDQQRW�VWD\�LQ�VLWX�LQ�RYHUW�V\QWD[��*LYHQ�WKH�FKHFNLQJ�WKHRU\�RI�0LQLPDOLVP�DQG�KRZ�LW�ZRUNV�ZLWK�UHIHUHQFH�WR�TXHVWLRQ�ZRUG�UDLVLQJ�LQ�6WDQGDUG�$UDELF�LQWHUURJDWLYH�VWUXFWXUHV��ZH�KDYH�VKRZQ�WKDW�D�TXHVWLRQ�ZRUG�LQ�6WDQGDUG�$UDELF�XQGHUJRHV�RYHUW�UDLVLQJ�WR�>6SHF��&3@�IRU�IHDWXUH�FKHFNLQJ�FRQVLGHUDWLRQV��WKLV�PRYHPHQW�LV�GULYHQ�E\�WKH�UHTXLUHPHQW�WKDW�WKH�TXHVWLRQ�ZRUG�KDV�VWURQJ�PRUSKRORJLFDO�IHDWXUHV��L�H���ZK�IHDWXUHV��ZKLFK�PXVW�EH�OLFHQVHG�DJDLQVW�WKRVH�RI�>�4@�±�KRVWHG�LQ�WKH�KHDG�&�RI�&3�±�XQGHU�WKH�6SHF�KHDG�DJUHHPHQW�UHODWLRQ�
WKDW�WDNHV�SODFH�LQ�WKH�FKHFNLQJ�GRPDLQ�RI�>&3�6SHF�>&c >�4@�������@@@��%HVLGHV�H[SORULQJ�WKH�V\QWDFWLF�EHKDYLRU�RI�WKH�0LQLPDO�/LQN�&RQGLWLRQ��0/&��LQ�6WDQGDUG�$UDELF�TXHVWLRQ�ZRUGV�DQG�KRZ�LW�ZRUNV�LQ�6WDQGDUG�$UDELF�V\QWD[��ZH�KDYH�DOVR�SRLQWHG�RXW�WKH�VLPLODULWLHV�DQG�GLIIHUHQFHV�EHWZHHQ�6WDQGDUG�$UDELF�DQG�(QJOLVK�LQ�WHUPV�RI�TXHVWLRQ�ZRUG�PRYHPHQW�DQG�IHDWXUH�FKHFNLQJ�RSHUDWLRQV�ERWK�DW�3)�DQG�/)��WDNLQJ�LQWR�DFFRXQW�WKH�FRQVHTXHQFHV�RI�WKH�962�DQG�692�ZRUG�RUGHUV�LQ�ERWK�ODQJXDJHV��L�H���6WDQGDUG�$UDELF�DQG�(QJOLVK����
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7KH�8QLYHUVLW\�5HVHDUFKHU�-RXUQDO�RI�,EE�8QLYHUVLW\�
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$ERXW�WKH�-RXUQDO��
�

7KH� 8QLYHUVLW\� 5HVHDUFKHU� LV� D� TXDUWHUO\�
SXEOLFDWLRQ� IRU� DOO� WKRVH� ZKR� DUH� SURIHVVLRQDOO\�
LQYROYHG�LQ�WKH�DFDGHPLF�UHVHDUFK�DQG�WHDFKLQJ�DW�
WKH� XQLYHUVLW\�� ,WV� SXUSRVH� LV� WR� SURYLGH� DQ�
RSSRUWXQLW\� IRU� FRQWULEXWRUV� ZKR� ZULWH� LQ� ERWK�
$UDELF� DQG� (QJOLVK� WR� SXEOLVK� WKHLU� RULJLQDO�
UHVHDUFK�� 7KH� HGLWRULDO� ERDUG� ZHOFRPHV� SDSHUV�
ZKLFK� GHDO� ZLWK� WKH� LVVXHV� LPSOLFLW� LQ� DUWV��
KXPDQLWLHV�DQG�VFLHQFH��
�

*XLGHOLQHV�IRU�3XEOLFDWLRQ�
�

���6XEMHFW�0DWWHU�
7KH�FRQWULEXWRUV�DUH�DVNHG�WR�WDNH�LQWR�DFFRXQW�
WKH� IROORZLQJ� LPSRUWDQW� IDFWRUV�ZKHQ�ZULWLQJ�
WKHLU�SDSHUV���

��

x� 3DSHUV�VKRXOG�EH�RULJLQDO�DQG�RI�YDOXH�DQG�
LQWHUHVW�WR�WKH�UHDGHUV�RI�WKH�-RXUQDO���

x� 7KH\�VKRXOG�EH�FOHDUO\�DQG�FRKHUHQWO\�ZULW�
WHQ�VR�WKDW�WKH�FRQWHQWV�DUH�DFFHVVLEOH�WR�WKH�
UHDGHUVKLS���

x� 7KH\� VKRXOG� GHPRQVWUDWH� DQ� DSSURSULDWH�
EDODQFH�EHWZHHQ�WKHRU\�DQG�SUDFWLFH���

�

���)RUPDW�RI�3DSHU��
3OHDVH�IROORZ�WKHVH� LQVWUXFWLRQV�H[DFWO\�RU�ZH�
ZLOO�EH�XQDEOH�WR�SURFHVV�\RXU�VXEPLVVLRQ���
�

x� 3OHDVH� JLYH� \RXU� SDSHU� D� FOHDU� DQG�
LQIRUPDWLYH� WLWOH� RI� DSSUR[LPDWHO\� ���
FKDUDFWHUV�� %HORZ� WKH� WLWOH�� ZULWH� \RXU�
QDPH�V�� DQG� IXOO� LQVWLWXWLRQDO� DGGUHVV��
LQFOXGLQJ�H�PDLO��$OO�WKHVH�VKRXOG�DSSHDU�DW�
WKH�WRS�RI�WKH�ILUVW�SDJH��

x� %HJLQ� \RXU� SDSHU� ZLWK� DQ� DEVWUDFW� RI� QR�
PRUH�����ZRUGV��LQ���SW��IRQW�VXPPDUL]LQJ�
\RXU�PDLQ�SRLQWV���

x� 3DSHUV� VKRXOG� EH� SULQWHG� RQ�$�� SDSHU� ����
FP�[����FP�DQG������FP�RQ�DOO�VLGHV���VLQJOH�
VSDFHG� LQ� 7LPHV� 1HZ� 5RPDQ� ��� SW�� IRQW��
DQG� VKRXOG� QRW� H[FHHG����SDJHV� LQ� VFLHQFH�
DQG� ��� SDJHV� LQ� DUWV� DQG� KXPDQLWLHV��
LQFOXGLQJ� IRRWQRWHV�� UHIHUHQFHV� DQG�
DSSHQGLFHV��$OO� SDJHV� VKRXOG�EH� QXPEHUHG�
FRQVHFXWLYHO\��

x� +HDGLQJV�DQG�VXEKHDGLQJV�VKRXOG�DSSHDU�RQ�
D� VHSDUDWH� OLQH�� UDQJHG� OHIW� DQG� ZULWWHQ� LQ�
EROG� W\SH�� 3OHDVH� XVH� D� QXPEHULQJ� V\VWHP�
IRU�KHDGLQJV�DQG�VXEKHDGLQJV��H�J�� ����������
HWF��������

x� 1RWHV� DQG� UHIHUHQFHV� LQ� WKH� WH[W� �FLWDWLRQV�� WR�
RWKHU� SXEOLFDWLRQV� VKRXOG� DSSHDU� DV� IRRWQRWHV�
RQ� LQGLYLGXDO�SDJHV��3OHDVH�QXPEHU�\RXU�IRRW�
QRWHV�FRQVHFXWLYHO\����

x� ,QGHQWHG� �ORQJHU�� FLWDWLRQV� DQG� WH[WV� LQ� FKDUWV�
DQG� WDEOHV�� DQG� IRRWQRWHV� VKRXOG� EH� LQ� �� SW��
IRQW����

x� &LWDWLRQV� DQG� UHIHUHQFHV� VKRXOG� IROORZ� WKH�
$3$�VW\OH����

�

���6XEPLVVLRQ�
7ZR� KDUG� FRSLHV� RI� WKH� SDSHU� VKRXOG� EH�
VXEPLWWHG��DORQJ�ZLWK�D�FRS\�RQ�&'�520�LQ�06�
:RUG�� &RQWULEXWLRQV� VKRXOG� EH� DGGUHVVHG� WR� WKH�
-RXUQDO�(GLWRU�LQ�&KLHI��VHH�&RUUHVSRQGHQFH����

�

���7HUPV�RI�$FFHSWDQFH��
D��7KH� -RXUQDO� LV� QRW� UHVSRQVLEOH� WR� UHWXUQ� WKH�
KDUG� FRSLHV� RI� WKH� PDQXVFULSW� UHFHLYHG��
ZKHWKHU�LW�LV�DFFHSWHG�RU�QRW��

E��7KH�PDQXVFULSW� UHFHLYHG� LV� EOLQG� UHYLHZHG� E\�
VSHFLDOL]HG� UHIHUHHV�� DQG� DFFHSWDQFH� LV�
GHSHQGHQW� RQ� WKHLU� UHFRPPHQGDWLRQ� IRU�
SXEOLFDWLRQ��:LWKLQ� WKUHH�PRQWKV� RI� UHFHLYLQJ�
LW��WKH�(GLWRU�ZLOO�OHW�\RX�NQRZ�ZKHWKHU��DQG�LI�
SRVVLEOH� ZKHQ�� \RXU� FRQWULEXWLRQ� ZLOO� EH�
SXEOLVKHG���

F��7KH�(GLWRULDO�ERDUG�UHVHUYHV�WKH�ULJKW�WR�DVN�IRU�
UH�IRUPDWWLQJ� RI�� RU� WR�PDNH� HGLWRULDO� FKDQJHV�
LQ��DQ\�PDQXVFULSW�DFFHSWHG�IRU�SXEOLFDWLRQ����

G��3DSHUV� VXEPLWWHG� WR� WKH� -RXUQDO� FRQWDLQ� WKH�
DXWKRU¶V� FRQFOXVLRQV� DQG� RSLQLRQV� DQG�� LI�
SXEOLVKHG�� GR� QRW� FRQVWLWXWH� D� FRQFOXVLRQ� RU�
RSLQLRQ�RI�WKH�(GLWRULDO�%RDUG��

H��$XWKRUV�� ZKR� DUH� QRW� PHPEHUV� RI� WKH�
8QLYHUVLW\� WHDFKLQJ� VWDII� DQG� DUH� ZLOOLQJ� WR�
SXEOLVK� WKHLU� SDSHUV� LQ� WKH� -RXUQDO�� DUH�
UHTXHVWHG� WR� SD\�<5� ������ � �86� ��� GROODUV��
IRU�SRVWDO�FKDUJHV��

I�� 7KH� HGLWRULDO� ERDUG� ZLOO� DVVXPH� WKDW� D� SDSHU�
VXEPLWWHG� KDV� QRW� EHHQ� SUHYLRXVO\� SXEOLVKHG��
DQG��LI�DFFHSWHG�IRU�SXEOLFDWLRQ�LQ�WKH�-RXUQDO��
ZLOO� QRW� EH� SXEOLVKHG� HOVHZKHUH� ZLWKRXW� WKH�
SULRU�ZULWWHQ�SHUPLVVLRQ�RI�WKH�(GLWRU�LQ�&KLHI��

��

&RUUHVSRQGHQFH��
(GLWRU�LQ�&KLHI��
-RXUQDO�RI�7KH�8QLYHUVLW\�5HVHDUFKHU��
7KH�8QLYHUVLW\�RI�,EE�
�3�2��%R[���������
�,EE�
�7KH�5HSXEOLF�RI�<HPHQ�
�
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