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:f_jbdZgkdZy� [_eZy� [Z[hqdZ�rbjhdh� jZkijhkljZg_gZ� \ H^_kkdhc� h[eZklb�� ih\j_`^Z_l� [he__ ����\b^h\� ^_j_\v_\� b dmklZjgbdh\�� Bkihevah\Zlv� obfbq_kdb_� ij_iZjZlu� ^ey� [hjv[u� k g_c� g_� \k_]^Z�p_e_khh[jZagh�� ;Zdl_jbZevgu_� ij_iZjZlu� gZ� hkgh\_� %DFLOOXV� WKXULQJLHQVLV %HUOLQHU� fh]ml� [ulv�i_jki_dlb\gufb�^ey�j_]meypbb�_z qbke_gghklb�Bklhjby� bkihevah\Zgby�%DFLOOXV� WKXULQJLHQVLV [_jzl� gZqZeh� k ����� ]h^Z �Rl_cgoZma�� �������;he__�ihegh� hgZ� ijb\h^blky� G� <�� DZg^u[bguf� �������� Ij_iZjZlu� gZ� hkgh\_� %DFLOOXV� WKXULQJLHQVLV rbjhdh�bkihevah\Zebkv�\ fbj_�\ ��±���_ ]]��;; \�� �%HHJOH�� ������FZkeh\�� ������ 6DODPD�� ������=KRQJ�<XQ�� ������ijhlb\�����\b^h\�\j_^bl_e_c�<hagbdgh\_gb_�klhcdbo�jZk�\uau\Z_l�g_h[oh^bfhklv�bamq_gby�^_ckl\by�gh\uo�rlZffh\�[Zdl_jbc��qlh�y\behkv�p_evx�gZr_]h�bkke_^h\Zgby�F _ l h ^ b d Z � j Z [ h l u � GZ�ijhly`_gbb�e_lZ� ���� ]��ijh\h^bebkv�n_gheh]bq_kdb_�gZ[ex^_gby�aZ� Zf_jbdZgkdhc� [_ehc� [Z[hqdhc ± \k_� nZau� ijhoh^beb� gZ� g_^_ex� jZgvr_� kj_^gbo� fgh]he_lgbo��=mk_gbpu� i_j\hc� ]_g_jZpbb� �1�� [ueb� kh[jZgu� gZ�r_edh\bp_� ��±��� bxgy��� \lhjhc� ]_g_jZpbb� �11� ± gZ�dezg_� b r_edh\bp_� ���� Z\]mklZ���<k_]h� [ueh� kh[jZgh� � ���� hkh[_c�� 1 ± � ���� hkh[_c�� 11 ± � ���� hkh[_c��=mk_gbp� hlkZ`b\Zeb� gZ� [md_lu� jZkl_gbc�� dhlhju_� gZoh^bebkv� \ kZ^dZo�� GZ[ex^_gby� \_ebkv� gZ�ijhly`_gbb���kmlhd�\ ljh_djZlghc�ih\lhjghklb��Dhebq_kl\h�]mk_gbp�\ h^ghc�ih\lhjghklb�khklZ\eyeh����hkh[_c��GZ[ex^_gby�ijh\h^beb�k ���ih����bxey����� ]��gZ�r_edh\bp_��1���aZ�]mk_gbpZfb��±��\hajZklh\�k���ih����Z\]mklZ�gZ�dezg_�b r_edh\bp_��11���Hiulu�ij_djZlbeb�ihke_�]b[_eb�]mk_gbp�>ey�hiulh\�bkihevah\Zeb��� hjb]bgZevgu_� rlZffu� fbdjhhj]Zgbafh\�� \u^_e_ggu_� khljm^gbdZfb� b klm^_glZfb� dZn_^ju�fbdjh[bheh]bb� b \bjmkheh]bb� H^_kkdh]h� gZpbhgZevgh]h� mgb\_jkbl_lZ� b Bg`_g_jgh�l_ogbq_kdh]h�bgklblmlZ ©;bhl_ogbdZª��%DFLOOXV�WKXULQJLHQVLV ± E � � � ��\u^_e_gguc�ba�ebqbghd�djh\hkhkmsbo�dhfZjh\�b%DFLOOXV�WKXULQJLHQVLV ± F � � � \u^_e_gguc�ba�]mk_gbp�Zf_jbdZgkdhc�[_ehc�[Z[hqdb��� dmevlmjZevgmx� `b^dhklv� %DFLOOXV� WKXULQJLHQVLV YDU�� WKXULQJLHQVLV ���� �ijh^mp_gl�[blhdkb[ZpbeebgZ� ± ; L ; � � b dmevlmjZevgmx� `b^dhklv� %DFLOOXV� WKXULQJLHQVLV YDU�� NXUVWDNL ������ijh^mp_gl�e_ib^hpb^Z� ± E?I � � ��� ihjhrdh\u_�nhjfu�[blhdkb[ZpbeebgZ ± ; L ; b e_ib^hpb^Z ± E?I �RlZffu�b ij_iZjZlu�[ueb�ex[_agh�ij_^hklZ\e_gu�aZ\_^mxs_c�eZ[hjZlhjbb�fbdjh[bhij_iZjZlh\�BLB�©;bhl_ogbdZª�H� K��;h]Z_\hc�b fbdjh[bheh]hf�BLB�©;bhl_ogbdZª�K� <��PmjdZg��aZ�qlh�fu�k_j^_qgh�bo�[eZ]h^Zjbf�Lblj�jZ[hq_]h�jZkl\hjZ�[Zdl_jbZevguo�ij_iZjZlh\�khklZ\eye��î��� fbdjh[guo�de_lhd�\ � kf��Bkihevah\Zggu_�ij_iZjZlu�g_�\uau\Zeb�ih\j_`^_gbc�ebklZ�J _ a m e v l Z l u � b h [ k m ` ^ _ g b _ � < i_j\u_� kmldb� ihke_� h[jZ[hldb� ]b[g_l� [hevrbgkl\h�]mk_gbp� lhevdh� ijb� bkihevah\Zgbb� ihjhrdh\hc� nhjfu� ;L;� b E?I� �hdheh� ��±�� ���� @b^dZy� nhjfZ�ij_iZjZlh\� \uau\ZeZ� ihkl_i_ggmx� ]b[_ev� ]mk_gbp� �,� b 11���< i_j\u_� ljh_� kmlhd� dhebq_kl\h� ih]b[rbo�]mk_gbp�khklZ\eyeh�gZ�r_edh\bp_���±�� ��b gZ�dezg_ ± ��±�� ���lZ[e� �±����kjZ\gbl_evgh�k dhgljhe_f��]^_�kf_jlghklv�khklZ\eyeZ�� ���kemqZcgZy�]b[_ev�ihke_�i_j_kZ^db��=mk_gbpu� �1��gZ�r_edh\bp_�hdZaZeZkv�f_g__�qm\kl\bl_evgu�d `b^dbf�b ihjhrdh\uf�ij_iZjZlZf��GbadZy� h[sZy� kf_jlghklv� ]mk_gbp� �1��� ijb� bkihevah\Zgbb� `b^dbo� nhjf� khklZ\eyeZ� ��±�� �� gZ�r_edh\bp_�� qlh�� \hafh`gh�� h[tykgy_lky� [he__� \eZ`guf� i_jbh^hf�� dhlhjuc� gZ[ex^Zeky� \ bxe_� ���� ]������� ff hkZ^dh\�ijhlb\� �� ff kj_^g_fgh]he_lg_]h���GZ�r_edh\bp_� kf_jlghklv� ]mk_gbp� �11�� khklZ\eyeZ���±�� ���Ih^h[gu_�j_amevlZlu�ihemq_gu�b gZ�dezg_��H[sZy�kf_jlghklv�]mk_gbp��11��khklZ\eyeZ���±�� ���lZ[e� �±����lh�_klv�\ [he__�aZkmreb\uc�i_jbh^������ ff ijhlb\��� ff kj_^g_fgh]he_lg_]h��Wnn_dlb\guf�hdZaZehkv�bkihevah\Zgb_�ihjhrdh\uo�nhjf�;L;�b E?I��H[sZy�kf_jlghklv�]mk_gbp��11�� gZ� r_edh\bp_� b gZ� de_g_� dhe_[ZeZkv� hl� ��� ^h� ��� ��� Bkihevah\Zgb_� ihjhrdh\uo� nhjf� \_kvfZ�aZljm^gbl_evgh��ihwlhfm�fu�hl^Z_f�ijbhjbl_l�`b^dbf�nhjfZf�HklZ\rb_ky� ]mk_gbpu� �1�� hdmdeb\Zebkv�� ;hevr_� \k_]h� dmdhehd� ihemq_gh� ihke_� bkihevah\Zgby�`b^dhc�nhjfu�ij_iZjZlh\��Gh�[hevrZy�kf_jlghklv�dmdhehd�gZ[ex^ZeZkv�ijb�bkihevah\Zgbb�ihjhrdh\hc�nhjfu�b khklZ\eyeZ���±�� ��
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;Z[hqdb��dhlhju_�ihy\bebkv�\ hiulZo��hldeZ^u\Zeb�f_gvr_�ybp�\ \ZjbZglZo�k ;L;� �ihjhrdhf��bhlkmlkl\h\Zeb� \ \ZjbZgl_� k E?I� �ihjhrhd��� GZb[hevr__� dhebq_kl\h� ybp� [ueh� hleh`_gh� [Z[hqdZfb��dhlhju_ ihy\bebkv�ihke_�bkihevah\Zgby�gh\uo�rlZffh\��F_gvr__�dhebq_kl\h�ybp�[ueh�hleh`_gh�ihke_�^_ckl\by� `b^dhc� nhjfu� ;L;��� b E?I���� qlh� mdZau\Z_l� gZ� hl^Zezggu_� ihke_^kl\by� bo� ^_ckl\by� bwnn_dlb\ghklv�
L Z [ e b p Z � � � Kf_jlghklv� ]mk_gbp� Zf_jbdZgkdhc� [_ehc� [Z[hqdb� �1� hl� [Zdl_jbZevguo�ij_iZjZlh\�gZ�r_edh\bp_����±���bxey� H[s__�dhebq_kl\h�aZ���kmlhdGZa\Zgb_�ij_iZjZlZ 1 kmldb 11 kmldb 111 kmldb wda� �E��� ������� ������� ������� ������� ��F�� �������� ������� ������� �������� ��;L;�� �������� �������� ������� �������� ��E?I�� ������� ������� ������� �������� ��;L; �������� �������� ������� �������� ��E?I �������� �������� ������� �������� ��Dhgljhev ������� ������� ������� ������� �
L Z [ e b p Z � � � Kf_jlghklv� ]mk_gbp� Zf_jbdZgkdhc� [_ehc� [Z[hqdb� �11�� hl� [Zdl_jbZevguo�ij_iZjZlh\�gZ�r_edh\bp_����±���Z\]mklZ� H[s__�dhebq_kl\h�aZ���kmlhdGZa\Zgb_�ij_iZjZlZ 1 kmldb 11 kmldb 111 kmldb wda� �E��� ������� ������� �������� �������� ��F�� ������� �������� �������� �������� ��;L;�� �������� �������� ������� ��������� ��E?I�� �������� ������� �������� �������� ��;L; ��������� ��������� ������� �������� ���E?I �������� �������� ������� �������� ��Dhgljhev ������� ������� ������� ������� �
L Z [ e b p Z � � � Kf_jlghklv� ]mk_gbp� Zf_jbdZgkdhc� [_ehc� [Z[hqdb� �11�� hl� [Zdl_jbZevguo�ij_iZjZlh\�gZ�dezg_����±���Z\]mklZ� H[s__�dhebq_kl\h�aZ���kmlhdGZa\Zgb_�ij_iZjZlZ 1 kmldb 11 kmldb 111 kmldb wda� �E��� �������� ������� ������� �������� ��F�� ��������� �������� ������� �������� ��;L;�� �������� �������� �������� �������� ��E?I�� �������� �������� �������� �������� ��;L; �������� �������� ������� �������� ���E?I �������� �������� ������� �������� ��Dhgljhev ������� ������� ������� ������� �

Fu� ih^kqblZeb� dhwnnbpb_gl� hlebqby� f_`^m� jZagufb� \ZjbZglZfb�� GZb[hevr__� hlebqb_�gZ[ex^Z_lky�ijb�bkihevah\Zgbb�;L;�b E?I��kjZ\gbl_evgh�k gh\ufb�rlZffZfb��W�djbl_jbc�dhe_[e_lky�hl����� ^h� ����� ijhlb\� ������� AgZqbl_evgu_� jZaebqby� gZ[ex^Zxlky� ijb� bkihevah\Zgbb� `b^dhc� nhjfu� bihjhrdh\hc�;L;�� Z lZd`_�`b^dhc� b ihjhrdh\hc�nhjfu�E?I��Hg�f_g__� wnn_dlb\_g�gZ�r_edh\bp_��gh�lZd`_�dZd�E����gZ�dezg_�\uau\Z_l�agZqbl_evgmx�]b[_ev�]mk_gbp��GZ�]mk_gbpZo��11��gZ�r_edh\bp_�rlZff�F���ih�^_ckl\bx�[ebahd�d ;L;���b E?I���`b^dhc�nhjfu�GZ� dezg_� fu� hlf_qZ_f� \ukhdmx� kl_i_gv� wnn_dlb\ghklb�� hlkmlkl\b_� kms_kl\_gghc� jZaghklb� \j_amevlZl_�^_ckl\by�rlZffh\�F����;L;����EWI����;L;�b E?I��Bkihevah\Zgb_�ihjhrdh\hc�nhjfu�\_kvfZ�wnn_dlb\gh��h^gZdh�`b^db_�nhjfu�g_�mklmiZxl�ihjhrdh\uf��Z ih�kihkh[m�ijbf_g_gby�ij_\hkoh^yl�bo�=mk_gbpu� �11��� dhlhju_� jZa\b\Zebkv� gZ� dezg_� b r_edh\bp_�� ihqlb� h^bgZdh\h� ih\j_`^Zxlky�ij_iZjZlZfb��LZd��ijb�bkihevah\Zgbb�E����jZaghklv�g_[hevrZy��W�djbl_jbc ± ����ijhlb\������ijb�mjh\g_�agZqbfhklb� ������< ^Zevg_cr_f�`_eZl_evgh�[he__�ihegh�bamqblv� \ebygb_�ij_^eh`_gguo�ij_iZjZlh\�gZ�j_ijh^mdlb\gmx�nmgdpbx�[Z[hq_d��dhlhju_�[ueb�[he__�klhcdbfb�d ^_ckl\bx�[Zdl_jbZevguo�ij_iZjZlh\�GZb[he__� wnn_dlb\ghc� ^ey� [hjv[u� k Zf_jbdZgkdhc� [_ehc� [Z[hqdhc� y\ey_lky� `b^dZy� nhjfZ�bkihevah\Zgby�[Zdl_jbZevguo�ij_iZjZlh\�\ aZkmreb\u_�i_jbh^u��E?I�����RlZff�F���i_jki_dlb\_g�^ey�^Zevg_cr_c�jZ[hlu�ih�kha^Zgbx�ij_iZjZlb\ghc�nhjfu�=mk_gbpu� ,,, \hajZklZ� [he__� qm\kl\bl_evgu� d bkihevah\Zgbx� [Zdl_jbZevguo� ij_iZjZlh\��Ki_dlj�iblZgby� �ebkl� dezgZ�� r_edh\bpu�� g_� ih\ebye� gZ� kl_i_gv� qm\kl\bl_evghklb� ]mk_gbp� d [Zdl_jbZevguf�ij_iZjZlZf�
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KIBKHD �EB L? J:LM JUDZg^u[bg G� <� ;Zdl_jbZevgu_�kj_^kl\Z�[hjv[u�k ]juamgZfb�b \j_^gufb�gZk_dhfufb� ± F���:]jhijhfba^Zl������� ± ��� k�FZkeh\ :� >� KijZ\hqgbd�aZsblu�e_kZ�hl�\j_^bl_e_c�b [he_ag_c� ± F���:]jhijhfba^Zl������� ± K� ��±���Rl_cgoZma W� Fbdjh[bheh]by �gZk_dhfuo� ± F���Ba^±\h�beexklj��ebl±ju������� ± ��� k�%HHJOH &� &� 7KH�%DFLOOXV� WKXULJLHQVLV VWRU\��IODJVKLS�RI�PLFURELDO�FRQWURO��� 3URF����WK ,QW��&RQJU��(QWRPRO���9DQFRXYHU��-XO\�� ±����������$EVWU��DQG�DXWKRU�LQGH[� ± 9DQFRXYHU������� ± 3� ����6DODPD +� 6� %DFWHULDO� SDWKRJHQV� IRU� WKH� FRQWURO� RI� LQVHFW� RQ� SHVWV� RQ� SODQW� ZLWK� UHIHUHQFH� WR� GHYHORSLQJ� FRXQWULHV� �� ��WK ,QW�� &RQJU��(QWRPRO���%HLMLQJ��-XQH���±-XO\����������3URF���$EVWU� ± %HLMLQJ������� ± 3� ����=KRQJ�<XQ 3� 8VLQJ�%DFLOOXV�WKXULJLHQVLV IRU�FRQWUROOLQJ�LQVHFW�SHVWV�LQ�&KLQD��� ��WK ,QW��&RQJU��(QWRPRO���%HLMLQJ��-XQH��� ±-XO\����������3URF���$EVWU� ± %HLMLQJ������� ± 3� ����H^_kkdbc�gZpbhgZevguc�mgb\_jkbl_l�bf� B� B��F_qgbdh\Z IhklmibeZ�����������
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:H�HVWLPDWHG�WKH�HIIHFW�RI�WKH�YDULRXV�IRUPV�DQG�VWUDLQV�RI�%DFLOOXV�WKXULQJLHQVLV %HUOLQHU�RQ�FDWHUSLOODUV�RI� WZR�JHQHUDWLRQV�RI�+\SKDQWULD�kXQHD 'UXU\��2I� WKH�SUHSDUDWLRQV�WHVWHG�� WKH�FXOWXUH�PHGLXP� OHSLGRFLGXV�DQGWKH� QHZO\� VHOHFWHG� VWUDLQ�F��� VXSSUHVVHG� WKH� FDWHUSLOODU� JURZWK�PRVW� HIILFLHQWO\��&DWHUSLOODUV� RI� WKH� WKLUG� VWDJH�ZHUH�PRUH�VHQVLWLYH�WR�EDFWHULDO�SUHSDUDWLRQV��)HHGLQJ�FDWHUSLOODUV�RQ�GLIIHUHQW�SODQWV��PDSOH�RU�PXOEHUU\�OHDYHV��GLG�QRW�DIIHFW�WKHLU�VHQVLWLYLW\�WR�EDFWHULDO�SUHSDUDWLRQV�� WDEV��� UHIV�


