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Ijh\_^_g�� l_hj_lbqg�� ^hke�^`_ggy� ^ha\heyxlv� \bdhjbklZlb� Ze]hjblf� lhfh�]jZn�qgh�� j_dhgkljmdp��� m jZa�� \bdhjbklZggy� pbe�g^jbqgh�� ]ZffZ�dZf_jb� adhe�fZlhjhf�lbim�3LQ�KROH��A p�}x�f_lhx�[meh�h[qbke_gh�ki�\\�^ghr_ggy�f�`\_ebqbgZfb� ijh_dp�c� pbe�g^jbqgh]h� lZ� iehkdh]h� ^_l_dlhj�\� lZdh�� ]ZffZ�dZf_jb��GZ\_^_gbc� Ze]hjblf�fh`_�\bdhjbklh\m\Zlbky�^ey�pbe�g^jbqgh�� ]Zf�fZ�dZf_jb�

<klmiJZ^�hgmde�^gbc� f_lh^� ^hke�^`_gv� }h^gbf� a hkgh\gbo� f_lh^�\� ^�Z]ghklbdb�ydbc�^ha\hey}�hljbfZlb��gnhjfZp�x�sh^hklZgm� \gmlj�rg�o� hj]Zg�\� hj]Zg�afm� lZ^bgZf�db��o�jh[hlb >�@��A f_lhx�j_Ze�aZp��pvh]h�f_lh^m� \bdhjbklh\mxlv� ki_p�Zevg�kbkl_fb� HN?DL �h^ghnhlhggbc� _f�k�c�gbc dhfi¶xl_jgbc� lhfh]jZn��� <bo�^ghx�gnhjfZp�}x� ijbkljhx� } gZ[�j� iehkdboijh_dp�c�� ydbc� aZ� ^hihfh]hx� Ze]hjblfmlhfh]jZn�qgh�� j_dhgkljmdp��� i_j_l\hjx�}lvky�m ljb\bf�jg_�ah[jZ`_ggy�GZ� ^Zgbc� qZk� gZc[�evr� jhaih\kx^�`_g��]ZffZ�dZf_jb�a iehkdbf�^_l_dlhjhf�>ey� h[jh[db� �gnhjfZp���� hljbfZgh�� ieh�kdbf� ^_l_dlhjhf� �kgm}� Ze]hjblf� lhfh�]jZn�qgh�� j_dhgkljmdp���� sh� \jZoh\m}kihk�[� hljbfZggy� lhfh]jZn�qgbo� ijh�_dp�c� m ^Zghfm� \biZ^dm�� :e_� ^_l_dlhj]ZffZ�dZf_jb� fh`gZ� ajh[blb� m nhjf�pbe�g^jZ�� ihdjZsb\rb� lZdbf� qbghf� iZ�jZf_ljb� ]ZffZ�dZf_jb�� Hl� l�evdb� \`blb\bs_a]Z^Zgbc� Ze]hjblf� g_� \b^Z}lvkyfh`eb\bf�� Yd� h^g_� a jha\
yaZgv� lZdh�ijh[e_fb�[meh�aZijhihgh\Zgh�jha]eygmlbmy\gbc�\Zj�Zgl�dhgkljmdp��� ]ZffZ�dZf_jbh^ghqZkgh� a �� ^_l_dlhjZfb��Ijbimklbfh�sh�\hgZ�g_aZe_`gh�h^_j`m}�h^ghqZkgh� �

\b^b� ijh_dp�c� ±� iehkd�� �aZ� ^hihfh]hxiehkdh]h�^_l_dlhjZ�� � pbe�g^jbqg�� �aZ�^h�ihfh]hx� pbe�g^jbqgh]h� ^_l_dlhjZ�� \h^g�c�ihabp����Lh^��dh`g�c�ijh_dp���iehk�dh]h� ^_l_dlhjZ� [m^_� h^ghagZqgh� \�^ih�\�^Zlb� ijh_dp�y� pbe�g^jbqgh]h�� A\�^kb\bieb\Z}��sh�fh`gZ�ijh\_klb�]_hf_ljbq�g_�i_j_l\hj_ggy�pbe�g^jbqgbo�ijh_dp�c�miehkd�� � kdhjbklZlbky� \`_� �kgmxqbf� lh�fh]jZn�qgbf� Ze]hjblfhf� j_dhgkljmdp��^ey�iehkdbo�ijh_dp�c�a f_lhx�h^_j`Zggyljb\bf�jgh]h�ah[jZ`_ggy��F_lhx�jh[hlb[meh� kl\hj_ggy� Ze]hjblfm� i_j_l\hj_ggyijh_dp�c�� g_h[o�^gh]h� ^ey� h[jh[db�gnhjfZp���� hljbfZgh�� ijb� \bdhjbklZgg�3�Q�KROH� dhe�fZlhjZ� \ ]ZffZ�dZf_j�� apbe�g^jbqghx�]_hf_lj�}x�^_l_dlhjZ�
F_lh^bdZ�nhjfm\Zggy�ah[jZ`_ggyIjb� jZ^�hgmde�^g�c� lhfh]jZn��iZp�}glm� \\h^ylv� jZ^�hnZjfij_iZjZl�JNI��� sh� f�klblv� [�heh]�qgh� Zdlb\gmqZklbgm� �;:Q�� � jZ^�hgmde�^gm� f�ldm�JF���;:Q�\oh^blv�m [�heh]�qgbc�ijhp_k�sh�^hke�^`m}lvky��Z JF��ydZ�ijbdj�ie_gZ^h�;:Q��^ha\hey}� kl_`blb� aZ� jhaih^�ehfJNI� \ hj]Zg�af��� JF� \bimkdZ}� ]ZffZ�d\Zglb� >��� �@�� sh� j_}kljmxlvky� kpbglb�
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eyp�cgbf� ^_l_dlhjhf� �m f�kp�� \emq_ggy]ZffZ�d\ZglZ� gZ� djbklZe� \�^[m\Z}lvkykpbglbeyp�cgbc� kiZeZo��� AZ� ^hihfh]hx]jmib� nhlh_e_dljhggbo� ihfgh`m\Zq�\�sh� agZoh^ylvky� aZ� ^_l_dlhjhf�� j_}kl�jm}lvky� dhhj^bgZlZ� kiZeZom� >�@�� >Ze�� gZdhfi
xl_j�� kl\hjx}lvky� fZljbpy� ah[jZ�`_ggy��Dh`_g�i�dk_ev�fZljbp��\�^ih\�^Z}aZ�\bagZq_g_�f�kp_�gZ�^_l_dlhj�� � f�klblvm kh[�� �gnhjfZp�x� ijh� d�evd�klv� kpbglb�eyp�c�m ^Zg�c�h[eZkl��aZ�qZk�_dkihabp����P_� }�\bo�^gZ��gnhjfZp�y��ydm�fb�hljbfm}fha ]ZffZ�dZf_jb�>ey�nhjfm\Zggy� ah[jZ`_ggy� \bdhjb�klh\m}lvky�dhe�fZlhj��sh�agZoh^blvky�i_�j_^�djbklZehf�� \bagZqZ}�o�^�ijhf_g�\�]Z�fZ�d\Zgl�\�� sh� ^he�lZxlv� ^h� ^_l_dlhjZ�Yd�ijZ\beh��dhe�fZlhj�y\ey}�kh[hx�k\bg�p_\m� j_r�ldm�� ydZ� ijhimkdZ}� ]ZffZ�d\Zglb��sh� e_lylv� iZjZe_evgh� ^h� i_\gh�hk���Ydsh� o�^� ijhf_gy� ]ZffZ�d\ZglZ��she_lblv�^h�djbklZem��g_�a[�]Z}lvky�a ijhim�kdgbf� gZijyfdhf� dhe�fZlhjZ�� lh� lZdbc]ZffZ�d\Zgl� [m^_� ih]ebgmlh� � \�g� g_� ih�ljZiblv�gZ�djbklZe�M ^Zg�c� jh[hl�� fh\Z� c^_� ijhdhe�fZlhj� lbim� 3LQ�KROH� �ribevdh\bchl\�j��� Ah[jZ`_ggy�� hljbfZg_� ijb� \bdh�jbklZgg��lZdh]h�dhe�fZlhjZ��i_j_\_jgml_��a[�evr_g_� �af_gr_g_�� m jhaf�jZo� �^b\�jbk�� ���� Ke�^� \jZoh\m\Zlb�� sh� \ ^Zghfm\biZ^dm� ]ZffZ�d\Zglb�� sh� ^he�lZxlv� ^h^_l_dlhjZ��nhjfmxlv�g_�iehkdhiZjZe_ev�gbc imqhd� �yd� m \biZ^dm� a\bqZcgh��k\bg�p_\h�� j_r�ldb��� Z dhgmkgbc� imqhd� � ]_h�f_lj�y� nhjfm\Zggy� ah[jZ`_ggy� af�gx�}lvky�

Jbk�� ��� Ijbgpbi� jh[hlb� 3LQ�KROH� dhe�fZlhjZlZ�k\bgp_\h��j_r�ldb�

L_hj_lbqg_�^hke�^`_ggyMy\bfh� aZijhihgh\Zgm�jZg�r_�dhgkl�jmdp�x� ]ZffZ�dZf_jb� lZ� jha]eyg_fh^h\�evgbc� ]ZffZ�d\Zgl��sh� ijhc^_� q_j_a3LQ�KROH� dhe�fZlhj�� P_c� ]ZffZ�d\Zgl� ih�ljZiblv� � gZ� iehkdbc� ^_l_dlhj�� � gZpbe�g^jbqgbc��LZdbf�qbghf��fh`gZ�h^_j�`Zlb� h^ghagZqgm� ]_hf_ljbqgm� \�^ih\�^�g�klv� f�`� dhhj^bgZlhx� kiZeZom� pbe�g^�jbqgh]h�^_l_dlhjZ�� dhhj^bgZlhx�kiZeZomgZ� iehkdhfm� ^_l_dlhj�� ijb� ch]h� \bdhjb�klZgg�� aZf�klv� pbe�g^jbqgh]h�� GZ� jbk�� �gZ\_^_gh�]_hf_ljbqgm� �gl_jij_lZp�x�jha�lZrm\Zggy� ^_l_dlhj�\� aZ� ^hihfh]hxpbe�g^jZ� �pbe�g^jbqgbc� ^_l_dlhj�� � ^h�lbqgh��^h�gvh]h�iehsbgb��iehkdbc�^_l_d�lhj��

Jbk�� ��� My\gZ� ko_fZ� jhaf�s_ggy� pbe�g^jbq�gh]h�� iehkdh]h�^_l_dlhj�\�
<�^j�ahd 3&s ±� p_� o�^� ijhf_gy^h\�evgh]h� ]ZffZ�d\ZglZ�� LhqdZ� 3� ±� p_f�kp_� jhalZrm\Zggy� dhe�fZlhjZ� 3LQ�KROH�IjyfZ 01� ±� e�g�y� i_j_lbgm� pbe�g^�jbqgh]h� � iehkdh]h� ^_l_dlhj�\�� LhqdZ� KoZjZdl_jbam}� dhhj^bgZlm� kpbglbeyp��� gZpbe�g^jbqghfm� ^_l_dlhj��� LhqdZ� Ks oZ�jZdl_jbam}� dhhj^bgZlm� kpbglbeyp��� gZiehkdhfm� ^_l_dlhj��� >h\`bgZ� ^m]b &)� �\_ebqbgZ� \�^j�adZ 2)�� yd�� \bagZqZxlvkydhhj^bgZlZfb� kiZeZom�gZ�pbe�g^jbqghfm^_l_dlhj���\_ebqbgZ�\�^j�adZ�32��\�^klZgv\�^�3LQ�KROH�dhe�fZlhjZ�^h�ijyfh��i_j_lb�gZggy� ^_l_dlhj�\��� Z lZdh`� jZ^�mkpbe�g^jZ�} \�^hfbfb�\_ebqbgZfb��<bo�^g�^Zg�� �\_ebqbgb� \�^j�ad�\ 2'� � Ks'�� ±� p_dhhj^bgZlb�lhqdb�Ks \ kbkl_f��dhhj^bgZl
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iehkdh]h�^_l_dlhjZ� a p_gljhf� \ lhqp��H�Ke�^� aZagZqblb��sh� \_ebqbgZ� \�^j�adZ� g_gZ^Z}�gZf��gnhjfZp���sh^h�agZdm�dhhj^b�gZlb��Ze_�fb�fh`_fh�ch]h�agZclb�\boh^y�qb�a��agZd�\�dhhj^bgZl�kiZeZom�gZ�pbe�g^�jbqghfm�^_l_dlhj��

AZ�^hihfh]hx�^h^Zldh\bo� ]_hf_ljbq�gbo� ih[m^h\� � i_j_l\hj_gv� fh`gZ� jha�\
yaZlb�ihklZ\e_g_� aZ\^Zggy�� j_amevlZlhfqh]h�[m^_�h^ghagZqgZ� aZe_`g�klv�f�`�dh�hj^bgZlZfb� kiZeZom� gZ� iehkdhfm� lZpbe�g^jbqghfm�^_l_dlhj���^b\������������
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBNhjfmeb� ���� � ���� � }� \bjZaZfb� ^eyagZoh^`_ggy�g_\�^hfh��\_ebqbgb�ijh_dp��iehkdh]h� dhe�fZlhjZ�� ijb� pvhfm� 5 ±jZ^�mk� pbe�g^jbqgh]h� ^_l_dlhjZ�� U ±\�^klZgv�\�^�hl\hjm�dhe�fZlhjZ�3LQ�KROH�^he�g���i_j_lbgm�^_l_dlhj�\�� �[�\��±�oZjZdl_�jbklbdb� dhhj^bgZlb� kiZeZom� gZ� pb�e�g^jbqghfm�^_l_dlhj��LZdbf� qbghf�� i�key� i_j_l\hj_ggypbe�g^jbqgbo�ijh_dp�c��fb�fZ}fh�fh`�eb\�klv� \bdhjbklh\m\Zlb� \`_� �kgmxqbcZe]hjblf�lhfh]jZn�qgh��j_dhgkljmdp���ch^_j`m\Zlb� ljb\bf�jg_� ah[jZ`_ggy�� hl�jbfZg_� pbe�g^jbqghx� ]ZffZ�dZf_jhx� adhe�fZlhjhf�lbim�3LQ�KROH�

<bkgh\db<gZke�^hd� \bdhgZggy� ^hke�^`_gv� [mehjhajh[e_gh� Ze]hjblf� i_j_l\hj_ggy� ijh�_dp�c��a�pbe�g^jbqgh��]_hf_lj���^_l_dlhjZ�\iehkdm�gZ�\biZ^hd�dhgmkgh]h�dhe�fZlhjZ�I_j_l\hj_ggy�ijh_dp�c�^ha\heblv�h[�jh[blb� �gnhjfZp�x��hljbfZgm�[�evr�lhq�gbf� qbghf� �aZ� jZomghd� \bdhjbklZggypbe�g^jbqgh��]ZffZ�dZf_jb� aZf�klv�iehk�dh��� m \biZ^dm� dhe�fZlhjZ� lbim� 3�Q�KROH�dhgmkgbc�dhe�fZlhj��GZy\g�klv� dhgmkgh]h� dhe�fZlhjm� ^ha�\heblv� \bdhjbklh\m\Zlb� ]ZffZ�dZf_jm^ey� ^hke�^`_ggy� i�^^hke�^gbo� l\Zjbg� af_lhx� h^_j`Zggy� a[�evr_gbo� ah[jZ`_gvg_\_ebdh]h�hj]ZgZ�
E�l_jZlmjZ

�� X�;��EbfrZgh\Z��<�B��Q_jgh\Z��JZ^bh�gmdeb^gZy� ^bZ]ghklbdZ� ^ey� ijZdlbq_�kdbo�\jZq_c��677� Lhfkd����������� G�=�� =mk_\��I�I�� >fbljb_\��D\Zglh\h_baemq_gb_� jZ^bhZdlb\guo� gmdeb^h\�:lhfba^Zl��Fhkd\Z��������

�� X�N��Dh\Zev�� JZ^bhZdlb\gu_� gmdeb^u\ f_^bdh�[bheh]bq_kdbo� bkke_^h\Zgb�yo��:lhfba^Zl��Fhkd\Z���������� :�G��I_jp_\��:�G��IbkZj_\kdbc��H^gh�we_dljhggu_�oZjZdl_jbklbdb�NWM�b boijbf_g_gb_� �:lhfba^Zl�� Fhkd\Z�������
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7KHRUHWLFDO� VWXGLHV� VKRZ� DQ� RSSRUWXQLW\� RI� WRPRJUDSKLF� UHFRQVWUXFWLRQ� RI� LPDJHXVLQJ�D�F\OLQGULFDO�JDPPD�UD\�FKDPEHU�ZLWK�3LQ�KROH�FROOLPDWRU��)RU�WKLV�SXUSRVH�DFRUUHODWLRQ�EHWZHHQ�WKH�YDOXHV�RI�SURMHFWLRQV�IURP�F\OLQGULFDO�DQG�SODQDU�GHWHFWRUV�LVIRXQG��7KLV�DOJRULWKP�FDQ�EH�XVHG�IRU�D�F\OLQGULFDO�JDPPD�UD\�FKDPEHU�
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