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BBBBBBBBBBBBBBBBBBBBBBBBBBBB<bkgh\dbLZdbf� qbghf�� \bjZab� ���� ± ����� \b�agZqZxlv� ih\g_� _e_dljhfZ]g�lg_� ihe_^h\�evgh]h� ^`_j_eZ� m pbe�g^jbqg�c� dZ�f_j�� ^j_cnm� a �^_Zevgh� ijh\�^gbfbkl�gdZfb�� GZ\_^_g�� jha\Cyadb� g_� f�klylviho�^gbo� \�^� nmgdp�c� =j�gZ�� yd�� ih\bgg�[mlb� gZ� i�^klZ\�� \bagZq_gv� ������ �jmg�lmxqbkv�gZ� aZ]Zevghfm�nZdl��ih]�jr_ggya[�`ghkl�� jy^�\� q_j_a� �o� ^bn_j_gp��x\Zggy��fb�\bj�rbeb�aZ�^hp�evg_�i_j_g_�klb� iho�^g�� a nmgdp�c� =j�gZ� gZ� ^`_j_eZ�

P_�fh`gZ�j_Ze�am\Zlb�gZ�i�^klZ\��ijZ\bedhfmlZp���f�`� hi_jZlhjhf�^¶:eZf[_jZ� lZch]h� kdeZ^h\bfb�� Ze_� q_j_a� ]jhf�a^d�klv\bdeZ^hd�fb� g_� \b\h^bfh� �o� m ^Zg�c� jh�[hl���A pbo�`_�ijbqbg�g_�gZ\h^blvky�^hdZalh]h�� sh� hljbfZg�� jha\
yadb� ^ey� ih�l_gp�Ze�\� lhlh`gh� aZ^h\hevgyxlv� mfh\bdmehg�\kvdh�� dZe�[jh\db�� GZy\g�klv� p�}�lhlh`ghkl�� \boh^blv�� gZijbdeZ^�� �a� lh]hnZdlm��sh� qhlbjb�ihl_gp�Ze� aZ^h\hevgy}i¶ylv� ^bn_j_gp�Zevgbo� ki�\\�^ghr_gv�j�\gyggy� ��� ± ���� lZ�mfh\m�dmehg�\kvdh]hdZe�[jm\Zggy� ����� Kmlv� ^hdZam� ihey]Z}� m



GZmdh\bc�\�kgbd�M`]hjh^kvdh]h�mg�\_jkbl_lm��K_j�y�N�abdZ��<bimkd �����± ����
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i�^klZgh\p��j�r_gv������� �����^h�e�\h��qZk�lbgb� ���� lZ� a\_^_ggy� ^`_j_e� m i�^�gl_� ]jZevgbo�\bjZaZo�^h�\b^m�j�\gyggy�g_i_�j_j\ghkl�������yd_�\bdhgm}lvky�lhlh`gh�
E�l_jZlmjZ

�� :�:�DmjZ_\��K\_jo\ukhdhqZklhlgu_�ijb�[hju k i_jbh^bq_kdbfb� we_dljhggufbihlhdZfb� �GZmdZ� b l_ogbdZ�� Fbgkd��������� =�F�=hj[bd��D�<�Bev_gdh��JZ^bhnbabdZb we_dljhgbdZ����������������� -�/DUVVRQ��$P� -� 3K\V�����������������

�� =�F�=hj[bd��D�<�Bev_gdh��JZ^bhnbabdZb we_dljhgbdZ������������>m ^jmp�@��� E�E_\bg�� L_hjby� \hegh\h^h\�� f_lh^uj_r_gby� \hegh\h^guo� aZ^Zq� �JZ^bh� bk\yav��Fhkd\Z���������� *�0�*RUELN�� .�9�,O\HQNR�� 3URF���WK ,QW�&RQI�� RQ 0DWKHPDWLFDO 0HWKRGV LQ (OHFW�URPDJQHWLF 7KHRU\ �.KDUNLY��������S������
)285�9(&725�327(17,$/�$1'(/(&7520$*1(7,&�),(/'�2)�&+$5*(029,1*�$5%,75$5,/<�,1�$�&</,1'5,&$/'5,)7�78%(*�0� *RUELN��.� ,O\HQNR,QVWLWXWH�IRU�5DGLRSK\VLFV�DQG�(OHFWURQLFV��8NU� 1DW��$FDG��6FL��$NDG��3URVNXUD�6W������.KDUNLY�������H�PDLO��JRUELN#LUH�NKDUNRY�XD

8VLQJ� WKH�PHWKRG�RI�*UHHQ� IXQFWLRQV�ZH� IRXQG� WKH� IRXU�YHFWRU� SRWHQWLDO� DQG�HOHF�WURPDJQHWLF�ILHOG�RI�D�FKDUJH�PRYLQJ�DORQJ�DQ�DUELWUDU\�SDWK�LQ�D�SHUIHFWO\�FRQGXFW�LQJ�F\OLQGULFDO�ZDYHJXLGH��,W�LV�LPSOLHG�WKDW�WKH�H[FLWLQJ�VRXUFH�VDWLVILHV�WKH�FRQWLQX�LW\�HTXDWLRQ�DQG�GRHV�QRW�WRXFK�WKH�GULIW�ZDYHJXLGH�ZDOOV��%RXQGDU\�FRQGLWLRQV�IRUIRXU�YHFWRU�SRWHQWLDO�LQ�F\OLQGULFDO�FRRUGLQDWHV�DUH�REWDLQHG�YLD�DQDO\VLV�RI�WKRVH�IRUFRUUHVSRQGLQJ� ILHOGV� RQ� WKH� SHUIHFWO\� FRQGXFWLQJ� VXUIDFH�� 6ROXWLRQV� DUH� H[SUHVVHGDQDO\WLFDOO\� WKURXJK� WKH�*UHHQ� IXQFWLRQV�RI�G¶$OOHPEHUW�RSHUDWRU�ZLWK� WKH�'LULFKOHDQG�1HXPDQQ� ERXQGDU\� FRQGLWLRQV�� ,W� LV� GHPRQVWUDWHG� WKDW� WKH� REWDLQHG� VROXWLRQVVDWLVI\� WKH�&RXORPE�JDXJH�FRQGLWLRQ�SURYLGHG�WKH�H[FLWLQJ�VRXUFH�VDWLVI\� WKH�FRQWL�QXLW\�HTXDWLRQ�
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