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Bamq_gb_� ]_g_lbq_kdhc� ^_l_jfbgbjh\Zgghklb� ih\_^_gq_kdbo� j_Zdpbc� m jZaebqguo� \b^h\�`b\hlguo ± h^bg� ba� ZdlmZevguo� \hijhkh\� kh\j_f_gghc� ]_g_lbdb�� < wlhf� Zki_dl_� lmlh\uc�r_edhijy^�y\ey_lky�ij_^f_lhf�]em[hdh]h�bamq_gby�\ h[eZklb�ibs_\h]h�b iheh\h]h�ih\_^_gby �&RUQDE\��%HUJKL��������+LUDR��������-DPDPRWR��6KLPL]X��������,QRNR��������6DVDNL��-LELNL��������Ihjh^gZy� b ]b[jb^gZy� ki_pbnbdb� ih\_^_gq_kdbo� j_Zdpbc� ]mk_gbp� lmlh\h]h�r_edhijy^Z� ijb� bo�i_j_^\b`_gbb� gZ� hij_^_e_ggmx� ^bklZgpbx� bamq_gu� g_^hklZlhqgh�� Ihwlhfm� \ ihke_^gb_� ]h^u� gZfb�ijh\_^_g� jy^� bkke_^h\Zgbc� ^\b]Zl_evghc� Zdlb\ghklb� ]mk_gbp� lmlh\h]h�r_edhijy^Z� �%RPE\[ PRUL /��� bbamq_gZ� \hafh`ghklv� bkihevah\Zgby� wlh]h� ijbagZdZ� \ k_e_dpbhgguo� ijh]jZffZo� ih� m\_ebq_gbx�ijh^mdlb\ghklb�dhdhgh\��6KDEDOLQD��������I_ldh\��RZ[ZebgZ��������I_ldh\��GZq_\Z��RZ[ZebgZ��������< gZklhys_c� klZlv_� ijb\_^_gu� ^Zggu_� n_ghlbibq_kdhc� oZjZdl_jbklbdb� hlh[jZgguo� ih�^\b]Zl_evghfm� ih\_^_gbx� ]mk_gbp� ebgbb� lmlh\h]h� r_edhijy^Z� \ k\yab� k bo� bkihevah\Zgb_f� ^ey�ijhfure_gghc�]b[jb^baZpbb�F Z l _ j b Z e u � b f _ l h ^ u � K_e_dpbhggZy�b wdki_jbf_glZevgZy�jZ[hlZ�ijh\_^_gZ�\ Hiulghc�klZgpbb�r_edh\h^kl\Z��]� <jZpZ��;he]Zjby��I_j\hgZqZevgh� \ k_e_dpbhgghc� ijh]jZff_� bkihevah\Zgb_f� f_lh^Z� VLPSOH FURVV f_`^m� kZfdZfb�ihjh^u� B@���� b hl[hjgufb� kZfpZfb� ihjh^u� L����� oZjZdl_jbamxsboky� \ukhdhc� ^\b]Zl_evghc�Zdlb\ghklvx� ]mk_gbp�� [ueZ� ihemq_gZ� ihimeypby� O����� Ihke_� h^ghdjZlgh]h� [ebadhjh^kl\_ggh]h�kdj_sb\Zgby�lbiZ ©[jZlîk_kljZª�b ihke_^mxs_]h�EDFN FURVV k ihjh^hc�L����[ueZ�ihemq_gZ�kZfdZ�k \_khf�r_edh\hc�h[hehqdb���� f]��dhlhjmx�mkeh\gh�h[hagZqbeb�)������HgZ�[ueZ�kdj_s_gZ�k [ebadhjh^kl\_gguf�kZfphf� ihjh^u ����� Ba� ihemq_gghc� ]b[jb^ghc� ihimeypbb� ih� ^\b]Zl_evghc� Zdlb\ghklb� ]mk_gbp� [ueZ�hlh[jZgZ�kZfdZ������)�k \_khf�r_edh\hc�h[hehqdb���� f]��dhlhjZy�klZeZ�jh^hgZqZevgbdhf�gh\uo�ebgbc&<���������&<���������&<��������b &<���������Ebgby�&<��������[ueZ�kha^ZgZ�ihkj_^kl\hf�\gmlj_gg_]h�jZa\_^_gby�� ijb� kha^Zgbb� ebgbb� &<�������� bkihevah\Zeb� EDFN FURVV k mqZklb_f� ihjh^u� L����� ebgby�&<�������� [ueZ� ihemq_gZ� imlzf� kiZjb\Zgby� kZfhd� [_euo� ]mk_gbp [_a� jbkmgdZ� ba� ebgbb� &<�������� kkZfpZfb� [_euo� ]mk_gbp� [_a� jbkmgdZ� ba� ebgbb� &<��������� ijb� kha^Zgbb� ebgbb� &<�������� [ueb�bkihevah\Zgu� kZfdb� [_euo� ]mk_gbp� [_a� jbkmgdZ� ebgbb� &<�������� b [ebadhjh^kl\_gguc� kZf_p��y\ey\rbcky�ihlhfdhf�]b[jb^ghc�ihimeypbb�O����b �����)�< dZq_kl\_� dhgljhey� ijb� oZjZdl_jbklbd_� gh\hhlh[jZgguo� ih� ^\b]Zl_evghfm� ih\_^_gbx� ]mk_gbp�ebgbb�lmlh\h]h�r_edhijy^Z��bkihevah\Zeb�ihjh^m�Kmi_j����y\eyxs_cky�bkoh^ghc�nhjfhc�\g_^jzggh]h�\ijhba\h^kl\h�\ ;he]Zjbb�ijhfure_ggh]h�]b[jb^Z�Kmi_j �îO_kZ ��>Zggu_�[bheh]bq_kdbo�ihdZaZl_e_c�]mk_gbp�ZgZebabjh\Zebkv�ijb�ihfhsb�^bki_jkbhggh]h�ZgZebaZ��Eb^Zgkdb�� ������� Z l_ogheh]bq_kdbo� ijbagZdh\� kujuo� dhdhgh\� b r_edh\hc� gblb ± \ZjbZpbhggh�klZlbklbq_kdbf�f_lh^hf��Kg_^_dhj��������J _ a m e v l Z l u � b h [ k m ` ^ _ g b _ � DZd�\b^gh ba�ij_^klZ\e_gguo�\ lZ[e� ��^Zgguo�ih�gZb[he__�\Z`guf� [bheh]bq_kdbf� ihdZaZl_eyf� ]mk_gbp�� \k_� ebgbb�� hlh[jZggu_� ih� ^\b]Zl_evghc� Zdlb\ghklb�]mk_gbp�� oZjZdl_jbamxlky� kjZ\gbl_evgh� \ukhdbfb� ihdZaZl_eyfb� h`b\e_gby� ]j_gu�� `bag_kihkh[ghklb�]mk_gbp��\Z`guc�[bheh]bq_kdbc�ijbagZd�^ey�nhjfbjh\Zgby�ijh^mdlb\ghklb�b \uoh^Z�dhdhgh\��b \uoh^Z�kujuo� dhdhgh\�� < lh`_� \j_fy�� kms_kl\_gguo� b klZlbklbq_kdb� ^hklh\_jguo� jZaebqbc� \ijh^he`bl_evghklb�]mk_gbqgh]h�i_jbh^Z�g_�h[gZjm`_gh�>Zggu_�ih�l_ogheh]bq_kdbf�ihdZaZl_eyf�dhdhgh\��lZ[e� ����ihdZau\Zxl��qlh�kj_^gb_�agZq_gby�\_kZ�dhdhgZ��\_kZ�r_edh\hc�h[hehqdb�b r_edhghkghklb�kujuo�dhdhgh\�^hklh\_jgh�\ur_�lZdh\uo�\ dhgljhe_�bh^ghjh^gu�� qlh� ]h\hjbl� h aZdhgq_gghklb� k_e_dpbhggh]h� ijhp_kkZ� ^Zgguo� ebgbc� lmlh\h]h�r_edhijy^Z��hlh[jZgguo� ih� ^\b]Zl_evghfm� ih\_^_gbx� ]mk_gbp�� b \hafh`ghklb� bo� bkihevah\Zgby� ^ey� kha^Zgby�\ukhdhijh^mdlb\guo�ijhfure_gguo�]b[jb^h\�Ebgbb�� hlh[jZggu_� ih� ^\b]Zl_evghfm� ih\_^_gbx� ]mk_gbp�� oZjZdl_jbamxlky� lZd`_� ^hklh\_jgh�[he__�\ukhdbfb�l_ogheh]bq_kdbfb�ihdZaZl_eyfb�r_edh\hc�gblb��lZ[e� ���ih�kjZ\g_gbx�k dhgljhe_f�
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L Z [ e b p Z � � � ;bheh]bq_kdb_� ihdZaZl_eb� ]mk_gbp� ebgbc� lmlh\h]h�r_edhijy^Z�� hlh[jZgguo�ih�^\b]Zl_evghfm�ih\_^_gbx�]mk_gbp
H`b\e_gb_�]j_gu��� @bag_kihkh[ghklv]mk_gbp��� =mk_gbqguc�i_jbh^��q <uoh^�dhdhgh\�ba��dhjh[db�]j_gu��d]Ebgbb
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<u \ h ^ u � :gZebabjmy� ijb\_^_ggu_� \ur_� �lZ[e� �±��� [bheh]bq_kdb_� b l_ogheh]bq_kdb_�ihdZaZl_eb� ebgbc� lmlh\h]h� r_edhijy^Z�� hlh[jZgguo� ih� ^\b]Zl_evghfm� ih\_^_gbx� ]mk_gbp�� fh`gh�k^_eZlv�\u\h^�h lhf��qlh�^Zgguc�ijbagZd�fh`_l�k mki_ohf�bkihevah\Zlvky�\ k_e_dpbhgguo�ijh]jZffZo�^ey� kha^Zgby� \ukhdhijh^mdlb\guo� ijhfure_gguo� ]b[jb^h\�� Z ebgbb� &<�������� b &<��������oZjZdl_jbamxlky� dZd� gZb[he__� \ukhdbfb� [bheh]bq_kdbfb� ihdZaZl_eyfb� ebqbghd� �h`b\e_gb_� ]j_gu ±�����±����� ���`bag_kihkh[ghklv�]mk_gbp ± ����� ���\uoh^�kujuo�dhdhgh\�ba���dhjh[db�]j_gu ± ������±������ d]��� lZd� b l_ogheh]bq_kdbfb� iZjZf_ljZfb� dhdhgh\� �\_k� kujh]h� dhdhgZ ± ����±���� f]�� \_k�r_edh\hc h[hehqdb ± �����±����� f]��r_edhghkghklv� kujuo� dhdhgh\ ± �����±����� ���b r_edh\hc� gblb��^ebgZ ± ����±���� f�� lhesbgZ ± ����±���� J�GHQLHU�� jZafZlu\Z_fhklv ± �����±����� ��� eZ[hjZlhjguc�\uoh^�r_edZ�kujpZ ± �����±����� ���

KIBKHD �EB L? J:LM JUEb^Zgkdb L� KlZlbklbq_kdb�f_lh^b�\ [bheh]bylZ�b k_ekdhlh�klhiZgkl\h� ± Khnby��A_fba^Zl������� ± ��� k�I_ldh\ G�� RZ[ZebgZ :� Ijhmq\Zg_�\tjom�ijh^mdlb\ghkllZ �gZ�bg[j_^gZlZ�ebgby�)������hl�dhijbg_gZlZ�i_i_jm̂ Z��%RPE\[ PRUL /����� =_g_lbdZ�b k_e_dpby� ± ����� ± � �±�� ± K� ���±����I_ldh\ G�� GZq_\Z :�� RZ[ZebgZ :� OZjZdl_jbklbdZ � gZ� k_e_dpbhgbjZgZlZ � ih� ^\b]Zl_egh� ih\_^_gb_� gZ� eZj\bl_� ihjh^Z� gZ�dhijbg_gZlZ�i_i_jm̂ Z��%RPE\[ PRUL /����� @b\hlgh\t^gb�gZmdb� ± ����� ± Ijbeh`_gb_� ± K� ���±����Kg_^_dhj >� KlZlbklbq_kdb_�f_lh^u� ± F���Fbj������� ± ��� k�&RUQDE\ %�� %HUJKL %� )HHGLQJ�EHKDYLRU�RI�ODUYDO�VLONZRUP�%RPE\[�PRUL /��RQ�GLIIHUHQW�VKDSHV�RI�PXOEHUU\�OHDYHV��0RUXV�QLJUD �� (QYLURQ��(QWRPRO� ± ����� ± 9RO� ���� �� ± 3� ���±����+LUDR 7� $QDO\VLV�RI�IHHGLQJ�EHKDYLRU�SDWWHUQ�L Q�WKH�VLONZRUP�%RPE\[�PRUL /��VKRUW�FLUFXLW�W\SH�DFWRJUDSK��� -��6HULFXOW��6FL��-DS� ± ����� ±9RO� ����� �� ± 3� ���±����



G� I?LDH<��C� G:Q?<:��I� P?GH<��:� R:;:EBG:��<� :� =HEH<DH��F� ?� ;J:KE:<KDBC��:� A� AEHLBGN_ghlbibq_kdZy�oZjZdl_jbklbdZ�ebgbc�lmlh\h]h�r_edhijy^Z�%RPE\[�PRUL /��/HSLGRSWHUD��/\PDQWULLGDH���hlh[jZgguo�ih�^\b]Zl_evghfm�ih\_^_gbx�]mk_gbp±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±

���

,QRNR +� 5ROH�RI�WDFWLOH�VLJQDOV�LQ�FRXUWVKLS�EHKDYLRU�RI� %RPE\[�PRUL /���� -DS��-��$SSO��(QWRPRO��DQG�=RRO� ± ����� ± 9RO� ����� �� ± 3� ��±���-DPDPRWR 7�� 6KLPL]X .� *HQHWLFDO�VWXGLHV�RQ�WKH�IHHGLQJ�KDELW�RI�QHZO\�KDWFKHG�ODUYDO�RQ�DUWLILFLDO�GLHW�LQ�WKH�VLONZRUP� %RPE\[�PRUL /���� -��6HULFXOW��6FL��-DS� ± ����� ± 9RO� ����� �� ± 3� ���±����6DVDNL 0� -LELNL )� 7LPLQJ�RI�WKH�VH[XDO�EHKDYLRU�RI�WKH�ZLOG�DQG�GRPHVWLF�VLON�PRWK��� $SSO��(QWRPRO��DQG�=RRO� ± ����� ± 9RO� ����� �� ±3� ��±����6KDEDOLQD $� 'LYHUJHQW�VHOHFWLRQ�IRU�)�DQG�6�W\SHV�RI�ORFRPRWRU�EHKDYLRU�LQ�VLONZRUP� %RPE\[�PRUL /���� &RPS��5HQG��$FDG��%XOJ��6FL� ±����� ± 9RO� ��� ± 3� ��±���HiulgZy�klZgpby�r_edh\h^kl\Z��]��<jZpZ��;he]ZjbyBgklblml�r_edh\h^kl\Z�M::G IhklmibeZ�����������
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