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< ^Zgghf� ghf_j_� `mjgZeZ� qZklbqgh� him[ebdh\Zgu�fZl_jbZeu� ij_^klhys_c� <k_jhkkbckdhc� dhgn_j_gpbb� kf_`^mgZjh^guf� mqZklb_f� ih� kh\j_f_gguf� ijh[e_fZf�jZajZ[hldb� b ijbf_g_gby� k_gkhjh\� b we_f_glghc� [Zau�fbdjhkbkl_fghc� l_ogbdb� �K_gkhju� b fbdjhkbkl_fu���K?GKHJ�������� dhlhjZy� ijhc^_l� ������bxgy� ����� ]�� \KZgdl�I_l_j[mj]_�Dhgn_j_gpby�y\ey_lky�lj_lv_c�ba�k_jbb�ijhoh^b\rbo�\ KZgdl�I_l_j[mj]_�dhgn_j_gpbc� �Obfbq_kdb_�k_gkhju�����������]���b067�6(1625�7(&+12����������]����< lj_lbc� ^_gv� jZ[hlu� dhgn_j_gpbb�� ��� bxgy��[m^_l�ijh\_^_gZ� ki_pbZevgZy� k_kkby� gZ� Zg]ebckdhf� yaud_��5XVVLDQ�VHQVRUV�DQG�067�LQ�WKH����WK�FHQWXU\���kihgkbjm_�fZy� \ jZfdZo� f_`^mgZjh^ghc� ijh]jZffu� ?\jhi_ckdh�]h� khh[s_kl\Z� \ h[eZklb� fbdjhkbkl_fghc� l_ogbdb��1(;86��� gZ� dhlhjhc� [m^ml� ij_^klZ\e_gu� ^hklb`_gby�b i_jki_dlb\u� jhkkbckdbo� b _\jhi_ckdbo� mq_guo� \h[eZklb� jZajZ[hldb� b kha^Zgby� we_f_glghc� [Zau�fbdjhkbkl_fghc�l_ogbdb�

< Jhkkbb� l_jfbg� �fbdjhkbkl_fgZy� l_ogbdZ���PLFURV\VWHPV� HQJLQHHULQJ�� klZe� bkihevah\Zlvky� \hnbpbZevguo� ^hdmf_glZo� ihke_� ijbgylby� \ ����� ]��I_j_qgy� djblbq_kdbo� l_ogheh]bc� N_^_jZevgh]h�mjh\gy���<Zr_fm� \gbfZgbx� ij_^eZ]Z_lky� jm[jbdZpby� `mj�gZeZ�� dhlhjZy� hljZ`Z_l� i_j\u_� ijh[u� kbkl_fZlbaZpbb�hkgh\guo�ijh[e_f�fbdjhkbkl_fghc�l_ogbdb��K ijbagZ�l_evghklvx�ijbf_f�<Zrb�aZf_qZgby�b ij_^eh`_gby�Ke_^m_l�kdZaZlv��qlh�^h�kbo�ihj�g_�ij_^ijbgbfZebkv�ihiuldb� mgbnbdZpbb� b mlhqg_gby� l_jfbgheh]bb� \h[eZklb�fbdjhkbkl_fghc�l_ogbdb��QZklv�__ aZbfkl\h\ZgZ�ba� fbdjhwe_dljhgbdb�� qZklv� ba� fZrbgh\_^q_kdbo� bwe_dljhl_ogbq_kdbo� ^bkpbiebg�� g_� \k_]^Z� ijh\_^_gu�dZq_kl\_ggu_�b dhebq_kl\_ggu_�]jZgbpu�f_`^m�hl^_ev�gufb� l_jfbgZfb�� Wlhc� ijh[e_f_� lZd`_� ieZgbjm_lky�m^_eblv�k_jv_agh_�\gbfZgb_�gZ�kljZgbpZo�`mjgZeZ�:gghlZpbb�klZl_c�`mjgZeZ�gZ�jmkkdhf�b Zg]ebckdhf�yaudZo ^hklmigu ih� k_lb ,QWHUQHW�� ih�Z^j_km�KWWS���ZZZ�PLUHD�UX�PLFURV\VWHPV�
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Jm[jbdZ Hjb_glbjh\hqgh_�kh^_j`Zgb_�im[ebdZpbbBgnhjfZpbhggu_�l_ogheh]bb�dhgkljmbjh\Zgb_�b fh^_ebjh\Zgb_�h[t_dlh\FKL

K:IJ�h[t_dlh\�FKL��fh^_ebjh\Zgb_�h[t_dlh\�FKL�b bo�ijhba\h^kl\Z�k mq_�lhf�wnn_dlZ�fZkrlZ[bjh\Zgby
FZl_jbZeh\_^q_kdb_�b l_ogheh]bq_kdb_hkgh\u�FKL LjZ^bpbhggu_�b i_jki_dlb\gu_�fZl_jbZeu�b l_ogheh]bb�^ey�h[t_dlh\FKL��\ lhf�qbke_�x fZl_jbZeu�ih\_joghklghc�b h[t_dlghc�fbdjhf_oZgbdbx Z^Zilb\gu_��mfgu_��fZl_jbZeux ki_pbZevgu_�l_ogheh]bb�FKL �/,*$�l_ogheh]bb��dhjimkdmeyjgh�emq_\h_�fbdjhnhjfhh[jZah\Zgb_��\hehdhggZy�l_ogheh]by�x gZghl_ogheh]byWe_f_glgZy�[ZaZ�fbdjhkbkl_fghc�l_ogbdb x K_gkhju�b ljZgk^vxk_jux Bkihegbl_evgu_�mkljhckl\Z��fbdjhf_oZgbafu��fbdjhbgkljmf_glu�x Bklhqgbdb�wg_j]bb�b ^\b`_gby��fbdjh^\b]Zl_eb��fbdjhlmj[bgu�Lbiu fbdjhkbkl_f x Fbdjhwe_dljhf_oZgbq_kdb_�kbkl_fux Hilhf_oZgbq_kdb_�fbdjhkbkl_fux ;bhl_ogbq_kdb_�fbdjhkbkl_fu��[bhqbiux Fbdjhkbkl_fu�wg_j]hh[_ki_q_gbyx L_ogheh]bq_kdb_�fbdjhkbkl_fux Fbgb� b fbdjhjh[hlhl_ogbq_kdb_�kbkl_fuIjbf_g_gb_�h[t_dlh\�fbdjhkbkl_fghc�l_ogbdb x Dhgkljmbjh\Zgb_�ijb[hjh\�b fZrbg��fZdjhkbkl_f��gZ�hkgh\_�we_f_g�lghc�[Zaux K[hjdZ�fZdjhkbkl_f�gZ�hkgh\_�we_f_glghc�[Zau�FKLx BkiulZgby��k_jlbnbdZpby�b wdkiemZlZpby�fZdjhkbkl_f��kha^ZgguogZ�hkgh\_�FKLBgnhjfZpby Dhgn_j_gpbb��kh\_sZgby��\uklZ\db��gh\hklb�gZmdb�b l_ogbdb��h[ahju�ki_pb�Zevghc�ebl_jZlmju�b l�i�
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M>D���<�<��Emqbgbg� ^�j l_og��gZmd��X�F��LZbjh\� ^�j l_og��gZmd��ijhn���KZgdl�I_l_j[mj]kdbc�]hkm^Zjkl\_gguc�we_dljhl_ogbq_kdbc�mgb\_jkbl_l�l�dpqrpsu�pc�prebojibxjj�qpfeptpdlj�johgogro}w�lbfrpd�qp�sqgxjbm~opstj��njlrpsjstgnob��tgwojlb��
�

KljZgu�� hij_^_eyxsb_� gZmqgh�l_ogbq_kdbc� ijh�]j_kk��ijb�mklZgh\e_gbb�k\hbo�]hkm^Zjkl\_gguo�ijbhjb�l_lh\�bkihevamxl� l_jfbg� �djblbq_kdb_� l_ogheh]bb��� AZ�kdmiuf� i_j_qg_f� djblbq_kdbo� l_ogheh]bc� kdjul�mjh\_gv� bgl_ee_dlmZevgh]h� ihl_gpbZeZ� gZpbb� bkihkh[ghklv� ]hkm^Zjkl\Z� h[_ki_qblv� _]h� jZa\blb_�Ba\_klgh�� qlh� gZb[he__� agZqbfu_� gZmqgh�l_ogbq_kdb_�ijhju\u�ijhbkoh^yl�gZ� klud_�gZmd��LZd�[ueh� \ gZqZe_�r_klb^_kyluo� ]h^h\�� dh]^Z� h[t_^bg_gb_� ihl_gpbZeh\�nbabdb�� obfbb� b bgnhjfZlbdb� hij_^_ebeh� jZa\blb_�fbdjhwe_dljhgbdb� ± [ZabkZ� kh\j_f_gguo� \ukhdhbgl_e�e_dlmZevguo�kbkl_f�Dhg_p� ;; \_dZ� ih^Zjbe� gZf� nZdlbq_kdb� \lhjmx��\ke_^� aZ� kha^Zgb_f� bgl_]jZevguo� ko_f�� j_\hexpbx� gZ�fbdjhmjh\g_�� b p_oh\Zy� e_]_g^Z� ± �KdZa� h lmevkdhf�E_\r_�b klZevghc�[eho_��klZeb�y\vx�gZ�jm[_`_�;;,�\_dZ�>�@�� DZd� m`_� hlf_qZehkv� \ jZ[hlZo� >���@�� \ hkgh\_�f_`^bkpbiebgZjgh]h� gZmqgh�l_ogbq_kdh]h� ijhju\Z��nhjfbjm_fh]h� ijhfure_ggh� jZa\blufb� kljZgZfb�e_`bl� kbkl_fgZy� bgl_]jZpby� deZkkbq_kdbo� ijbgpbih\�we_dljhgbdb�� nbabdb� l\_j^h]h� l_eZ�� f_oZgbdb�� hilbdb��we_dljhl_ogbdb�� obfbb� b [bheh]bb�� j_Zebam_fZy� \l_ogbq_kdbo� j_r_gbyo� gZ� fbdjhmjh\g_� k rbjhdbf�bkihevah\Zgb_f�fZl_jbZeh\_^q_kdhc�b l_ogheh]bq_kdhc�[Za�we_dljhgbdb�b fbdjhwe_dljhgbdb��>Zggh_�gZijZ\e_�gb_� ihemqbeh� gZa\Zgb_� �fbdjhkbkl_fgZy� l_ogbdZ���Iha\hebf� ih\lhjblv� hij_^_e_gb_� fbdjhkbkl_fghc�l_ogbdb�� \i_j\u_� ij_^klZ\e_ggh_� h^gbf� ba� Z\lhjh\�^Zgghc� klZlvb� \ jZ[hl_� >�@�� Fbdjhkbkl_fgZy� l_ogbdZ��FKL�� ± wlh� gZmqgh�l_ogbq_kdh_� gZijZ\e_gb_�� p_evx�dhlhjh]h� y\ey_lky� kha^Zgb_� \ h]jZgbq_gghf� h[t_f_�l\_j^h]h� l_eZ� beb� gZ� _]h� ih\_joghklb� fbdjhkbkl_f��ij_^klZ\eyxsbo� kh[hc� mihjy^hq_ggu_� dhfihabpbb

h[eZkl_c�k aZ^Zgguf�khklZ\hf��kljmdlmjhc�b ]_hf_ljb�_c��klZlbq_kdZy�beb�^bgZfbq_kdZy�kh\hdmighklv�dhlhjuo�h[_ki_qb\Z_l�j_ZebaZpbx�ijhp_kkh\� ]_g_jZpbb��ij_h[jZ�ah\Zgby� i_j_^Zqb� wg_j]bb� b ^\b`_gby� \ bgl_]jZpbb� kijhp_kkZfb� \hkijbylby�� h[jZ[hldb�� ljZgkeypbb� bojZg_gby�bgnhjfZpbb�ijb \uiheg_gbb�aZijh]jZffbjh\Zg�guo�hi_jZpbc�b ^_ckl\bc�\ lj_[m_fuo�mkeh\byo�wdkiemZ�lZpbb�k aZ^Zggufb�nmgdpbhgZevgufb��wg_j]_lbq_kdbfb��\j_f_ggufb�b gZ^_`ghklgufb�ihdZaZl_eyfb�< fbjh\hc�ijZdlbd_�^ey�h[hagZq_gby�wlh]h�gZijZ\�e_gby�gZb[he__�qZklh�bkihevamxlky�ke_^mxsb_�ihgylby�b l_jfbgu��KR:�± 0(06 �b 02(06��fbdjhwe_dljhf_�oZgbq_kdb_� b fbdjhhilhwe_dljhf_oZgbq_kdb_� kbkl_�fu��� Yihgby� ± 0,&520$&+,1(6� �fbdjhfZrbgu���_\jhi_ckdb_� kljZgu� ± 067 �± PLFURV\VWHP� WHFKQRORJ\��^hkeh\gh� l_ogheh]by� fbdjhkbkl_f��� < Jhkkbb� k�����]h^Z�\ �I_j_qg_�djblbq_kdbo�l_ogheh]bc�N_^_jZev�gh]h�mjh\gy� hnbpbZevgh�bkihevam_lky�l_jfbg��fbdjh�kbkl_fgZy�l_ogbdZ���PLFURVLVWHPV�LQJHQHHULQJ���Fbjh\hc� jughd� fbdjhkbkl_fghc� l_ogbdb� y\ey_lky�gZb[he__� ^bgZfbqguf� b _`_]h^guc� ijbjhkl� ijh^mdpbb�khklZ\ey_l� ��� ��� qlh� ih� ^Zgguf� hj]ZgbaZpbb� ijb�?\jhi_ckdhc� dhfbkkbb� ih� ijh[e_fZf� jZa\blby� fbdjh�kbkl_fghc� l_ogbdb� \ ?\jhi_� �1(;86�� h[_ki_qbl� d����� ]h^m� _`_]h^guc� h[t_f� j_ZebaZpbb� ba^_ebc�fbdjhkbkl_fghc�l_ogbdb�^h����fej^��^hee��KR:�>�@��H^gbf� ba� \Z`g_crbo� we_f_glh\� h[_ki_q_gby�jZa\blby� gh\h]h� gZmqgh�l_ogbq_kdh]h� gZijZ\e_gby��gZjy^m� k fZl_jbZevgh�l_ogbq_kdhc� [Zahc�� y\ey_lky�dZ^jh\uc� ihl_gpbZe�� dhlhjuc� nhjfbjm_lky� \ jZfdZo�gZmqguo� b gZmqgh�i_^Z]h]bq_kdbo�rdhe��LZd�� _s_� ^h�hldjulby� ljZgabklhjZ� \ E_gbg]jZ^kdhf� we_dljhl_o�gbq_kdhf�bgklblml_��gug_�KZgdl�I_l_j[mj]kdbc�]hkm�^Zjkl\_gguc� we_dljhl_ogbq_kdbc� mgb\_jkbl_l�� \����� ]h^m� ijb� ih^^_j`d_� ZdZ^_fbdZ� :�N��Bhnn_� ih�bgbpbZlb\_� ba\_klgh]h� hl_q_kl\_ggh]h� mq_gh]h�ljb`^u� eZmj_ZlZ� ]hkm^Zjkl\_gguo� ij_fbc� G�I�� ;h�]hjh^bpdh]h� [ueZ� kha^ZgZ� dZn_^jZ� ^bwe_dljbdh\� bihemijh\h^gbdh\��k �����]h^Z�dZn_^jZ�fbdjhwe_dljhgb�db���dhlhjZy�\ �����]h^m�\uimklbeZ�i_j\uo�bg`_g_jh\�ih�ki_pbZevghklb� ���� �Ihemijh\h^gbdb�b ^bwe_dljb�db� >�@ ��K ����� ]h^Z� dZn_^jZ� klZeZ� \uimkdZxs_c� ih�ki_pbZevghklb�������Ihemijh\h^gbdh\u_�ijb[hju���Hkh[h_�\gbfZgb_�\ lh�\j_fy��bkoh^y�ba�ihlj_[ghkl_c�kljZgu� m^_eyehkv� dmjkZf� �We_dljhl_ogbq_kdb_�fZl_�jbZeu�� b �FZl_jbZeu� jZ^bhwe_dljhgghc� l_ogbdb���Ba\_klgh��qlh� h^gbf� ba� j_rZxsbo� wlZih\�� hij_^_eb\�rbo� jZa\blb_� fbdjhkbkl_fghc� l_ogbdb�� y\eyehkv�kha^Zgb_� ieZgZjgh]h� we_dljhklZlbq_kdh]h� ^\b]Zl_ey��jZajZ[hlZggh]h�\ KR:�\ dhgp_����o ]h^h\�F��F_oj_]Z�gb� Nhlh]jZnbb�wlh]h�^\b]Zl_ey�gZ�nhg_�hkljby�b]eu��h[hreb� ijZdlbq_kdb� \k_� ba^Zgby� fbjZ� >�@�� H^gZdh�ijhh[jZa� ^Zggh]h� we_dljhklZlbq_kdh]h� ^\b]Zl_ey� [ue�kha^Zg� gZ� dZn_^j_� ^bwe_dljbdh\� b ihemijh\h^gbdh\�EWLB�_s_�\ dhgp_����o ]h^h\�\ \b^_�lZd�gZau\Z_fh]h�^bwe_dljbq_kdh]h�^\b]Zl_ey��g_�bf_xs_]h�fZ]gblguo�we_f_glh\�>�@��<i_j\u_�ijZdlbq_kdb�[ueh�bkihevah\Zgh�y\e_gb_� \jZs_gby� ^bwe_dljbdZ� \ we_dljbq_kdhf� ihe_��dhlhjh_�gZ[ex^Ze�\ �����]h^m�g_f_pdbc�bkke_^h\Zl_ev�=��D\bgd_���WlZ \ukhdhl_ogheh]bqgZy hl_q_kl\_ggZy�

HljZ`_gu� ijbhjbl_lu� hl_q_kl\_gghc� \ukr_c�rdheu�\ ih^]hlh\d_�ki_pbZebklh\�ih jy^m�^bkpbiebg��hij_^_eyxsbo� gZmqgh�l_ogbq_kdbc� ijh]j_kk�� Ij_^eh�`_gh�hij_^_e_gb_�h[eZklb�ijhn_kkbhgZevghc�^_yl_ev�ghklb�^biehfbjh\Zggh]h�ki_pbZebklZ�ih�fbdjhkbkl_f�ghc l_ogbd_�� ^Zg� i_j_q_gv� ki_pbZevghkl_c�� j_Zebam_�fuo�\ jZfdZo�^Zggh]h�gZijZ\e_gby�ih^]hlh\db�ki_pbZ�ebklh\��Z lZd`_�i_j_q_gv�b kh^_j`Zgb_�ki_pbZevguo�^bkpbiebg�� g_h[oh^bfuo� ^ey� ih^]hlh\db� \ h[eZklb�FKL�



FBDJHKBKL?FG:Y�L?OGBD:� � ��������

jZajZ[hldZ�[ueZ� m^hklh_gZ� ahehlhc�f_^Zeb� \ ����� ]h^m�gZ� F_`^mgZjh^ghc� \uklZ\d_� \ ;jxkk_e_�� ]^_� hgZ�\uklZ\eyeZkv� gZjy^m� k lZdbfb� hl_q_kl\_ggufb�wdkihgZlZfb��dZd�fh^_ev�i_j\h]h�Zlhfgh]h�e_^hdheZ�beb�klZghd�k qbkeh\uf�ijh]jZffguf�mijZ\e_gb_f�:gZebabjmy� kh\j_f_ggh_� khklhygb_� \ h[eZklb�fbdjhkbkl_fghc� l_ogbdb�� fh`gh� gZ[ex^Zlv� k\h_h[jZa�guc�fZl_jbZeh\_^q_kdbc�we_dljhl_ogbq_kdbc�j_g_kkZgk��gh� m`_� gZ� fbdjhmjh\g_�� ;Zabkhf� nmgdpbhgbjh\Zgby�we_f_glghc�[Zau�fbdjhkbkl_fghc�l_ogbdb�y\eyxlky�lZd�gZau\Z_fu_� nmgdpbhgZevgh�Zdlb\gu_� b Z^Zilb\gu_��mfgu_�� fZl_jbZeu�� bkihevamxsb_� iv_ahwe_dljbq_kdb_�b fZ]gblgu_� wnn_dlu�� we_dljhklZlbq_kdb_� y\e_gby�wnn_dlu�iZfylb�nhjfu�< hkgh\_�l_ogheh]bb�we_f_glghc�[Zau�fbdjhkbkl_f�ghc� l_ogbdb� e_`Zl� bgl_]jZevgh�]jmiih\u_� wdhghfbq_�kdb� wnn_dlb\gu_� ijbgpbiu� ijhba\h^kl\Z�� rbjhdh�bkihevam_fu_� ijb� kha^Zgbb� ba^_ebc� we_dljhgghc�l_ogbdb�� >ey� wnn_dlb\gh]h� ijbf_g_gby� we_f_glghc�[Zau�fbdjhkbkl_fghc�l_ogbdb�g_h[oh^bfZ�__ dhgkljmd�lhjkdZy� b l_ogheh]bq_kdZy� bgl_]jZpby� k we_f_glghc�[Zahc� fbdjhwe_dljhgbdb�� hkgh\hc� bgnhjfZpbhggh]h�b wg_j]_lbq_kdh]h�h[_ki_q_gby�kbkl_f�<k_� wlh� iha\hebeh� gZf� hij_^_eblv� \hafh`gmx�h[eZklv� ijhn_kkbhgZevghc� ^_yl_evghklb� [m^ms_]h�^biehfbjh\Zggh]h�ki_pbZebklZ�\ h[eZklb�fbdjhkbkl_f�ghc� l_ogbdb� ke_^mxsbf� h[jZahf� bkke_^h\Zgb_�jZajZ[hldZ��kha^Zgb_�b ijbf_g_gb_�k\_jofbgbZlxjguo�ijb[hjh\��f_oZgbafh\�b fbdjhfZrbg�gZ�hkgh\_�kbkl_f�ghc� bgl_]jZpbb� we_dljhgbdb�� we_dljhl_ogbdb�� f_oZgb�db��hilbdb��l_iehl_ogbdb��obfbb�b [bheh]bb��j_Zebam_�fuo� \ dhgkljmdlhjkdh�l_ogheh]bq_kdbo� j_r_gbyo� gZ�fbdjhmjh\g_� k rbjhdbf� bkihevah\Zgb_f� bgl_]jZevgh�]jmiih\uo� wdhghfbq_kdb� wnn_dlb\guo� ijbgpbih\�ijhba\h^kl\Z�Mqblu\Zy�� qlh� fbdjhkbkl_fgZy� l_ogbdZ� hlghkblky� d�djblbq_kdbf�� gZijZ\e_gbyf� gZmdb� b l_ogbdb��hij_^_eyxsbf� dhgdmj_glhkihkh[ghklv� gZb[he__�gZmdh_fdbo� hljZke_c� ijhfure_gghklb�� b [Zabjm_lky�� \i_j\mx� hq_j_^v�� gZ� fZl_jbZeh\_^q_kdh�l_ogheh]bq_k�dhf�[Zabk_� fbdjhwe_dljhgbdb�� ij_^klZ\ey_lky� \hafh`guf�^hihegblv� ijbf_jguc� i_j_q_gv� gZijZ\e_gbc� ih^]hlh\db�^biehfbjh\Zgguo� ki_pbZebklh\� \ jZfdZo�=hkm^Zjkl\_ggh]h� h[jZah\Zl_evgh]h� klZg^ZjlZ� \ukr_]h�ijhn_kkbhgZevgh]h� h[jZah\Zgby� ih� gZijZ\e_gbx� ����We_dljhgbdZ� b fbdjhwe_dljhgbdZ�� ki_pbZevghklvx��Fbdjhkbkl_fgZy� l_ogbdZ��� I_j_q_gv� ki_pbZevghkl_c��j_Zebam_fuo� \ jZfdZo� ^Zggh]h� gZijZ\e_gby� ih^]hlh\db�ki_pbZebklh\��fh`_l�[ulv�jZkrbj_g�ke_^mxsbf�h[jZahf��������± k\_lhl_ogbdZ�b bklhqgbdb�k\_lZ��������± nbabq_kdZy�we_dljhgbdZ��������± fbdjhwe_dljhgbdZ� b l\_j^hl_evgZy� we_d�ljhgbdZ��������± we_dljhggu_�ijb[hju�b mkljhckl\Z��������± ijhfure_ggZy�we_dljhgbdZ��������± we_dljhggh_�fZrbghkljh_gb_�«���������± fbdjhkbkl_fgZy�l_ogbdZ�H[eZklv� ijhn_kkbhgZevghc� ^_yl_evghklb� bg`_g_jZ�ih�gZijZ\e_gbx��We_dljhgbdZ�b fbdjhwe_dljhgbdZ�

\dexqZ_l� \ k_[y� kh\hdmighklv� kj_^kl\�� kihkh[h\� bf_lh^h\�q_eh\_q_kdhc�^_yl_evghklb��gZijZ\e_gghc�gZ�bkke_^h\Zgb_�� jZajZ[hldm� b ijhba\h^kl\h�fZl_jbZeh\�b ba^_ebc� we_dljhgbdb� b fbdjhkbkl_fghc� l_ogbdb�kh\_jr_gkl\h\Zgb_�l_ogheh]bc�bo�ihemq_gby��Z lZd`_�ijh_dlbjh\Zgb_� b ijbf_g_gb_� ijb[hjh\� b mkljhckl\��H[t_dlZfb� ijhn_kkbhgZevghc� ^_yl_evghklb� \uimkdgb�dZ�\ aZ\bkbfhklb�hl�kh^_j`Zgby�hkgh\ghc�h[jZah\Zl_ev�ghc� ijh]jZffu� ih^]hlh\db� �ki_pbZevghklb�� y\eyxlky�fZl_jbZeu�� dhfihg_glu�� ijb[hju� b mkljhckl\Z� we_d�ljhgbdb� b fbdjhkbkl_fghc� l_ogbdb�� l_ogheh]bq_kdb_�ijhp_kku� bo� ba]hlh\e_gby�� f_lh^u� bkke_^h\Zgby�ijh_dlbjh\Zgby� b dhgkljmbjh\Zgby�� ^bZ]ghklbq_kdh_�b l_ogheh]bq_kdh_� h[hjm^h\Zgb_�� fZl_fZlbq_kdb_�fh^_eb� ijhp_kkh\� b h[t_dlh\� we_dljhgbdb� b fbdjhkbk�l_fghc� l_ogbdb�� Ze]hjblfu� j_r_gby� lbih\uo� aZ^Zq�hlghkysboky�d ijhn_kkbhgZevghc�kn_j_�< jZfdZo� jZajZ[hldb� lj_[h\Zgbc� d h[yaZl_evghfm�fbgbfmfm� kh^_j`Zgby� hkgh\guo� h[jZah\Zl_evguo�ijh]jZff� ijb� ih^]hlh\d_� ^biehfbjh\Zggh]h� ki_pbZ�ebklZ�ih�gZijZ\e_gbx� �We_dljhgbdZ�b fbdjhwe_dljh�gbdZ�� ^ey� ki_pbZevghklb� �Fbdjhkbkl_fgZy� l_ogbdZ�fh`_l�[ulv�ij_^eh`_g�i_j_q_gv�ki_pbZevguo�^bkpbi�ebg��ij_^klZ\e_gguc�gb`_�K>� ����FZl_jbZeu�fbdjhkbkl_fghc�l_ogbdb������q���x deZkkbnbdZpby� fZl_jbZeh\� fbdjhkbkl_fghc�l_ogbdb�� dhgkljmdpbhggu_�� nmgdpbhgZevgh� Zdlb\gu_�b Z^Zilb\gu_�x djbl_jbb� \u[hjZ� b kh\f_klbfhklb� fZl_jbZeh\��djbklZeehobfbq_kdZy� b l_jfhobfbq_kdZy� kh\f_klb�fhklv�� f_oZgbq_kdZy�� l_ieh\Zy� b we_dljbq_kdZy� klhc�dhklv�� f_oZgbq_kdZy� b l_jfhf_oZgbq_kdZy� mklZehklv��we_dljbq_kdZy�^_]jZ^Zpby�x dhgkljmdpbhggu_� fZl_jbZeu�� fZl_jbZeu� ^ey�f_oZgbq_kdbo�dhgkljmdpbc��we_dljbq_kdbo�b hilbq_k�dbo� k\ya_c�� nmgdpbhgZevgh� Zdlb\gu_� fZl_jbZeu� ^ey�we_dljhklZlbq_kdbo��we_dljhfZ]gblguo��iv_ahwe_dljb�q_kdbo�b l_jfhwe_dljbq_kdbo�ij_h[jZah\Zl_e_c�bgnhj�fZpbb�wg_j]bb�b ^\b`_gby�x Z^Zilb\gu_� fZl_jbZeu�� Zdlb\gu_� ^bwe_dljbdb��kieZ\u�k iZfylvx�nhjfu��[bhhj]Zgbq_kdb_�fZl_jbZeu�kZfhhj]Zgbamxsb_ky�kj_^u�K>������Fbdjhwe_dljhf_oZgbdZ������q���x f_oZgbq_kdb_�k\hckl\Z�l\_j^uo�l_e�x ihe_�^_nhjfZpbb�b gZijy`_gbc�x wnn_dlu�fZkrlZ[bjh\Zgby�\ fbdjhf_oZgbd_�x \b^u�gZ]jmahd��klZlbq_kdb_��dhe_[Zgby��ebg_cgu_�mkdhj_gby�� iheb]Zjfhgbq_kdb_� b kemqZcgu_� \ha^_ckl�\by��m^Zj��l_fi_jZlmjgu_�\ha^_ckl\by�x kljmdlmjZ�b \b^u�f_oZgbafh\�b ^_lZe_c�fZrbg��f_f[jZgu��[Zedb��ijm`bgu��am[qZlu_�b njbdpbhggu_�i_j_^Zqb��fmnlu�x aZdhgu�deZkkbq_kdhc�we_dljhf_oZgbdb��we_dljhf_�oZgbq_kdb_� ij_h[jZah\Zl_eb�� wnn_dlu� fZkrlZ[bjh\Z�gby�\ fbdjhwe_dljhf_oZgbd_�x we_dljhfZ]gblgu_�b we_dljhklZlbq_kdb_�h[t_fgu_�b ieZgZjgu_�fbdjh^\b]Zl_eb�xiv_ahwe_dljbq_kdb_�ij_h[jZah\Zl_eb�xfbdjhiv_ah^\b]Zl_eb�xfbdjhig_\fhij_h[jZah\Zl_eb�K>������FbdjhhilbdZ������q���x hkgh\gu_� iheh`_gby� ]_hf_ljbq_kdhc�� \hegh\hc��d\Zglh\hc��g_ebg_cghc�b fhe_dmeyjghc�hilbdb�



FBDJHKBKL?FG:Y�L?OGBD:� � � ������ �

x jZaf_jgu_� wnn_dlu�� ieZgZjgZy� b h[t_fgZy� we_�f_glgZy� [ZaZ�fbdjhhilbdb�� l\_j^hl_evgu_� bklhqgbdb� bijb_fgbdb� baemq_gby�� bgl_jn_j_gpbhggu_� ihdjulby��mijZ\ey_fu_� a_jdZeZ�b ^bnjZdpbhggu_�j_r_ldb��ebgau�Nj_g_ey��Nmjv_�ij_h[jZamxsb_� ebgau�� hilbq_kdb_� j_�ahgZlhju��we_dljh���Zdmklh���fZ]gblhhilbq_kdb_�fh^mey�lhju� ieZgZjgu_�b h[t_fgu_�\hegh\h^u��hilbq_kdb_�dZ�[_eb�b jZat_fu�x hilbdZ� ^\b`msboky� l_e�� wnn_dlu� >hie_jZ�� Nbah��KZgvydZ�x fbdjhhilhf_oZgbq_kdb_� b bgl_]jZevgh�hilbq_k�db_�ko_fu�K>�����Fbdjhko_fhl_ogbdZ������q���x deZkkbnbdZpby� b klZg^ZjlbaZpby� bgl_]jZevguo�fbdjhko_f�x we_f_glgZy� [ZaZ� bgl_]jZevguo� fbdjhko_f�� nbabq_�kdZy�kljmdlmjZ��lhiheh]by��aZdhgu�fZkrlZ[bjh\Zgby�x ko_fhl_ogbdZ� pbnjh\uo� bgl_]jZevguo� fbdjhko_f��[Zah\u_� eh]bq_kdb_� we_f_glu�� ko_fhl_ogbq_kdZy�j_ZebaZpby� hkgh\guo� eh]bq_kdbo� nmgdpbc�� lbih\u_� bnmgdpbhgZevgu_� maeu�gZ�hkgh\_�eh]bq_kdbo� we_f_glh\��pbnjh\u_�bgl_]jZevgu_�ko_fu�gZ�hkgh\_�^bgZfbq_kdbo�eh]bq_kdbo� we_f_glh\�� ihklhyggu_� b hi_jZlb\gu_�aZihfbgZxsb_�mkljhckl\Z�x ko_fhl_ogbdZ�ZgZeh]h\uo�bgl_]jZevguo�ko_f��hi_�jZpbhggu_�mkbebl_eb��ko_fhl_ogbq_kdZy�j_ZebaZpby�fZ�l_fZlbq_kdbo�hi_jZpbc��dhfiZjZlhju��ZgZeh]h\u_�i_j_�dexqZl_eb��Zdlb\gu_�nbevlju�x pbnjhZgZeh]h\u_� b ZgZeh]h�pbnjh\u_�ij_h[jZah\Zl_eb�x fbdjhijhp_kkhju�x ko_fhl_ogbq_kdZy�j_ZebaZpby�BFK�gZ�hkgh\_�[Zah�\uo� fZljbqguo� djbklZeeh\� b ijh]jZffbjm_fuo�eh]bq_kdbo�fZljbp�x eh]bq_kdh_� ko_fhl_ogbq_kdh_� b lhiheh]bq_kdh_�ijh_dlbjh\Zgb_�BFK�x kbkl_fu�Z\lhfZlbabjh\Zggh]h�ijh_dlbjh\Zgby�x i_jki_dlb\gu_� gZijZ\e_gby� ljZ^bpbhgghc� b g_ljZ^b�pbhgghc�fbdjhko_fhl_ogbdb�x we_f_glgZy� [ZaZ� ^ey� k\_jokdhjhklghc� h[jZ[hldb�bgnhjfZpbb�� eh]bq_kdb_� we_f_glu� gZ� hkgh\_� kh_^bg_�gbc� ]jmiiu� :�<� b k\_joijh\h^gbdh\�� ijb[hju� gZ�ih\_joghklguo� Zdmklbq_kdbo� b fZ]gblhklZlbq_kdbo�\hegZo�x \uqbkebl_evgu_� kj_^u� k g_cjhih^h[ghc� Zjobl_d�lmjhc�x ZkkhpbZlb\gu_� ijbgpbiu� h[jZ[hldb� bgnhjfZpbb��kZfhhj]ZgbaZpby�K>������Dhfihg_glu�fbdjhkbkl_fghc�l_ogbdb�����q���x deZkkbnbdZpby� h[t_dlh\� fbdjhkbkl_fghc� l_ogbdb��k_gkhju�� mijZ\ey_fu_� we_dljhjZ^bh� b hilhwe_dljhf_�oZgbq_kdb_� dhfihg_glu�� fbdjhmkljhckl\Z� ^ey� ojZg_�gby� bgnhjfZpbb�� fbdjhfZrbgu�� ZgZeblbdh�l_ogbq_k�db_� fbdjhkbkl_fu�� fbdjh� b gZghbgkljmf_gl�� fbgbZ�lxjgu_�ljZgkihjlgu_�kj_^kl\Z��fbgbjh[hlu�x k_gkhju�� ^ey� dhgljhey� hkgh\guo� nbabq_kdbo� bobfbq_kdbo�iZjZf_ljh\�kj_^��k_gkhju�hjb_glZpbb��gZ\b�]Zpbb�b mijZ\e_gby�x [bhk_gkhju�^ey�f_^bdh�[bheh]bq_kdbo�p_e_c�x fbgbZlxjgu_� mijZ\ey_fu_� we_dljhjZ^bhf_oZgb�q_kdb_� b hilhwe_dljhf_oZgbq_kdb_� dhfihg_glu�dhg^_gkZlhju�� dZlmrdb� bg^mdlb\ghklb�� j_abklhju�

j_e_��j_ahgZlhju�� a_jdZeZ�� ebgau��fh^meylhju�� aZl\hju��nbevlju�� nhlh� i_j_dexqZl_eb�� fbdjh^bkdb�� hilhf_oZ�gbq_kdb_�b bgl_]jZevgh�hilbq_kdb_�ko_fu�x fbdjhfZrbgu�� fbdjh^\b]Zl_eb�� fbdjh]_g_jZlh�ju�� fbdjhlmj[bgu�� ijb\h^u� ^\b`_gby�� kbkl_fu�fbdjhi_j_f_s_gby�x fbdjhfZgbimeylhju�x ZgZeblbq_kdb_� fbdjhkbkl_fu�� fZljbqgu_� bfbdjhnexb^gu_� qbiu�� fbdjhojhfZlh]jZnu�� fbgbZ�lxjgu_�fZkk�ki_dljhf_lju�x l_ogbq_kdb_� fbdjhkbkl_fu�� fbdjhj_Zdlhju��fbdjhdeZiZgu��fbdjh^haZlhju��deZkl_jgu_�l_ogheh]b�q_kdb_� fbdjhkbkl_fu�� fbdjh� b gZghbgkljmf_gl�fbgbZlxjgu_�ljZgkihjlgu_�kj_^kl\Z�b fbgb�jh[hlu�K>�����Ijh_dlbjh\Zgb_�fbdjhkbkl_f������q���x fZl_fZlbq_kdb_�fh^_eb�we_f_glghc�[Zau�fbdjh�kbkl_fghc�l_ogbdb�x l_hjby�ih^h[by�b wnn_dlu�fZkrlZ[bjh\Zgby�x f_oZgbq_kdb_�fh^_eb�\ we_dljhf_oZgbd_��f_oZgb�q_kdh_� jZ\gh\_kb_�� mjZ\g_gb_� [ZeZgkZ� ^bgZfbq_kdbo�\_ebqbg�� mjZ\g_gb_� ^\b`_gby�� l_jfhf_oZgbq_kdb_�klZlbq_kdb_� b ^bgZfbq_kdb_� fh^_eb� f_f[jZg�� [Zehd��kljmg�x nbabdh�lhiheh]bq_kdb_�fh^_eb�[Zah\uo� we_f_glh\�ih\_joghklghc�b h[t_fghc�fbdjhf_oZgbdb�x fh^_eb� fbdjhkbkl_f� k we_dljbq_kdbfb� b fZ]gbl�gufb�iheyfb��ihe_\u_�mjZ\g_gby��djZ_\u_�aZ^Zqb��h[sb_�mjZ\g_gby�^ey�we_dljhfZ]gblgh]h�b iv_ahwe_dljbq_kdh�]h�ij_h[jZah\Zl_ey�x fh^_eb�l_q_gby�`b^dhklb�b ]ZaZ�\ fbdjhh[t_fZo�b fbdjhdZibeeyjZo�x bfblZpbhggh_� ^bgZfbq_kdh_� fh^_ebjh\Zgb_�fbdjhkbkl_f�x ijh]jZffgu_�kj_^kl\Z�h[_ki_q_gby�K:IJ�dhfih�g_glh\�fbdjhkbkl_fghc�l_ogbdb�x bgl_]jZpby� we_f_glghc� [Zau� fbdjhwe_dljhf_oZ�gbdb��fbdjhhilbdb�b fbdjhwe_dljhgbdb�ijb�ijh_dlb�jh\Zgbb�fbdjhkbkl_f�K>������L_ogheh]by�fbdjhkbkl_f������q���x hj]ZgbaZpbhggh�l_ogheh]bq_kdb_�hkgh\u�ijhba\h�^kl\Z�we_f_glghc�[Zau�fbdjhwe_dljhgbdb��fbdjhwe_d�ljhf_oZgbdb��fbdjhhilbdb�x [Zah\u_� l_ogheh]bq_kdb_� hi_jZpbb� gZg_k_gby��m^Ze_gby�b fh^bnbpbjh\Zgby�fZl_jbZeh\��eblh]jZnb�q_kdb_�ijhp_kku�x ki_pbZevgu_� l_ogheh]bq_kdb_� hi_jZpbb� ih\_jo�ghklghc�fbdjhf_oZgbdb�� �`_jl\_ggu_�� kehb�� ba[bjZ�l_evgh_�ljZ\e_gb_�x ki_pbZevgu_�l_ogheh]bq_kdb_�hi_jZpbb�h[t_fghc�fbdjhf_oZgbdb�� hjb_glZpbhggh�qm\kl\bl_evgh_�`b^dhklgh_� b \ukhdhijhba\h^bl_evgh_� kmoh_� bhggh�ieZaf_ggh_�ljZ\e_gb_��klhi�kehb�x /,*$�l_ogheh]by�� kbgojhljhggh_� baemq_gb_��]Zev\ZghieZklbdZ��fbdjhij_kkh\Zgb_�x dhjimkdmeyjgh�emq_\h_� nhjfhh[jZah\Zgb_�fbdjhkl_j_heblh]jZnby�� eZa_jgh_� hkZ`^_gb_� b iheb�f_jbaZpby�x ijhp_kku�k[hjdb�fbdjhkbkl_f�x ijhba\h^kl\_ggZy�]b]b_gZ��qbklhlZ�fZl_jbZeh\�bihf_s_gbc�x ?KL>�b __�ijbf_g_gb_�x kbkl_fguc�ih^oh^�d mijZ\e_gbx�dZq_kl\hf�ijh^md�pbb�
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K>������BkiulZgby�fbdjhkbkl_f������q���x ghf_gdeZlmjZ� ihdZaZl_e_c� dZq_kl\Z� fZl_jbZeh\� bdhfihg_glh\�fbdjhkbkl_fghc�l_ogbdb�x \u[hj�fh^_eb�^ey�hij_^_e_gby�dZq_kl\Z�ijh^mdpbb�x deZkkbnbdZpby� f_lh^h\� bkiulZgbc�� bkiulZgby� gZ�\ha^_ckl\b_� l_fi_jZlmju�� \eZ`ghklb�� f_oZgbq_kdb_� bjZ^bZpbhggu_�bkiulZgby�x mkdhj_ggu_�bkiulZgby�x [Zah\h_� dhgljhevgh�baf_jbl_evgh_� b bkiulZl_ev�gh_�h[hjm^h\Zgb_�x f_lh^bdb� ijh\_^_gby� bkiulZgbc� b h[jZ[hldb�j_amevlZlh\�x klZg^ZjlbaZpby� b k_jlbnbdZpby� dhfihg_glh\�fbdjhkbkl_fghc�l_ogbdb�x ]ZjfhgbaZpby� gZpbhgZevguo� klZg^Zjlh\� bkiulZ�gbc�b dZq_kl\Z�ijh^mdpbb�k f_`^mgZjh^gufb�>K��>bkpbiebgu�ki_pbZebaZpbc������q���KmffZjguc� h[t_f� mq_[guo� qZkh\� ih� ki_pbZevguf�^bkpbiebgZf� khhl\_lkl\m_l� ijh_dlm� jZajZ[hlZggh]h�klZg^ZjlZ� ih^]hlh\db� ^biehfbjh\Zgguo� ki_pbZebklh\�ih�gZijZ\e_gbx��We_dljhgbdZ�b fbdjhwe_dljhgbdZ���< dZq_kl\_�\hafh`guo�ki_pbZebaZpbc�ijb�ih^]hlh\�d_� bg`_g_jh\� ih� ki_pbZevghklb� �Fbdjhkbkl_fgZy�l_ogbdZ��fh]ml�[ulv��Fbdjhl_ogbdZ��b �GZghl_ogbdZ���< jZfdZo� _^bguo� _\jhi_ckdbo� h[jZah\Zl_evguo�ijh]jZff�\ gZklhys__�\j_fy�lZd`_�ijbgylh�j_r_gb_�h[�mgbnbdZpbb� h[jZah\Zl_evgh]h� ijhp_kkZ� \ h[eZklb�fbdjhkbkl_fghc� l_ogbdb� k hjb_glZpb_c� gZ� ih^]hlh\dm�fZ]bkljh\�� �0DVWHU� RI� 6FLHQFH� LQ� 0LFURV\VWHPV� (QJLQHH�ULQJ���Ij_^klZ\ey_lky�� qlh� fbdjhkbkl_fgZy� l_ogbdZ� ^ey�gZmqgh�l_ogbq_kdh]h� ijhp_kkZ� fh`_l� bf_lv� lZdh_� `_�agZq_gb_��dZdh_�hdZaZeh�ihy\e_gb_�fbdjhwe_dljhgbdb�gZ�klZgh\e_gb_�b kh\j_f_ggh_�khklhygb_�\_^msbo�h[eZkl_c�gZmdb�b l_ogbdb�Bf_xsb_ky� \ Jhkkbb� gZmqgh�l_ogbq_kdbc� b dZ^jh�\uc� ihl_gpbZeu� iha\heyxl� ijbklmiblv� \ ����� ]h^m� dih^]hlh\d_� ^biehfbjh\Zgguo� ki_pbZebklh\� ih� ki_pb�Zevghklb��Fbdjhkbkl_fgZy�l_ogbdZ��\ jZfdZo�gZijZ\e_�gby� �We_dljhgbdZ� b fbdjhwe_dljhgbdZ��� Hj]ZgbaZpby�h[jZah\Zl_evgh]h� ijhp_kkZ� ih� ^Zgghc� ki_pbZevghklb�[m^_l� lZd`_� kihkh[kl\h\Zlv� kljmdlmjghc� i_j_kljhcd_�wdhghfbdb�Jhkkbb� k mq_lhf�fbjh\h]h�hiulZ�b ijbhjb�l_lh\�__ khpbZevgh�wdhghfbq_kdh]h�jZa\blby�Kibkhd�ebl_jZlmju����Emqbgbg�<�<� ;uev� h f_oZgbq_kdhc� [eho_� ��� =Za_lZ� �Ihbkd��� ��������������K������� Emqbgbg� <�<� Fbdjhkbkl_fgZy � l_ogbdZ�� GZijZ\e_gby� bl_g^_gpbb�jZa\blby����GZmqgh_�ijb[hjhkljh_gb_�J:G��������L������ ���K����������� Debfh\� >�F��� <Zkbev_\� :�:��� Emqbgbg� <�<��� FZevp_\� I�I��I_jki_dlb\u� jZa\blby� fbdjhkbkl_fghc � l_ogbdb� \ ;;,� \_d_� ���Fbdjhkbkl_fgZy�l_ogbdZ�������� ���K���������� Emqbgbg� <�<��� LZbjh\� X�F��� <Zkbev_\� :�:� Hkh[_gghklb�fZl_jbZeh\_^q_kdh]h � b l_ogheh]bq_kdh]h � [ZabkZ� fbdjhkbkl_f� ���Fbdjhkbkl_fgZy�l_ogbdZ��������� ���K�����������1(;86��0DUNHW�DQDO\VLV� IRU�PLFURV\VWHPV������ ��������067�1HZV������������3������������ IZkugdh\� <�<��� LZbjh\�X�F� DZn_^j_� fbdjhwe_dljhgbdb� ��� e_l����I_l_j[mj]kdbc�`mjgZe�we_dljhgbdb��<ui�����������K����������Klbdk�=�Fbdjhggu_�f_oZgbafu����< fbj_�gZmdb��������� ��K���������DZjih\�X�K���DjZkghi_jh_�<�:���Hdmg_\�X�L���IZkugdh\�<�<��H ^\b`_gbb�^bwe_dljbdh\�\ we_dljbq_kdhf�ihe_����NbabdZ�^bwe_dljb�dh\���Lj����c <k_khxaghc�dhgn���ghy[jv��������F���Ba^�\h�J:G��,�����K����������
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kj_^u�\ aZahj_�f_`^m�lmgg_evguf�ahg^hf�b ih^eh`dhc�^ey� ihemq_gby� \_jlbdZevguo� d\Zabh^ghf_jguo� dhglZd�lh\� b j_amevlZlu� kha^Zgby� fZd_lh\� k ieZgZjgufb�fbdjhdhglZdlZfb� \ Zlhfgh�kbeh\hf� fbdjhkdhi_� kihfhsvx�dZglbe_\_jZ�k ijh\h^ysbf�ahg^hf�
F:D?LU�MKLJHCKL<�G:�HKGH<?�<?JLBD:EVGUO�D<:ABH>GHF?JGUO�FBDJHDHGL:DLH<�<_jlbdZevgu_� fbdjhdhglZdlu�� dZd� ijZ\beh�� nhjfb�jmxlky� f_`^m� ]hjbahglZevghc� ijh\h^ys_c� ih^eh`dhc�b jZkiheh`_gguf� \_jlbdZevgh� gZ^� g_c� lmgg_evguf�ahg^hf��< gZr_f�kemqZ_�nhjfbjh\Zgb_�fbdjhdhglZdlh\�ijh\h^behkv�\ `b^dhf�^bwe_dljbd_��< dZq_kl\_�fh^_ev�gh]h� ^bwe_dljbdZ� [ueZ� \u[jZgZ� wihdkb^gZy� ^bZgh\Zy�kfheZ�W>�����ij_^\Zjbl_evgh�h[_ki_q_ggZy�\ nhj\Zdmm�f_�k ihke_^mxs_c�fgh]hqZkh\hc�we_dljhhqbkldhc��;ueh�ij_^iheh`_gh��qlh�\ ehdZevghf�we_dljbq_kdhf�ihe_�f_�`^m� ih^eh`dhc� b b]hevqZluf� we_dljh^hf� fhe_dmeu�wihdkb^Z� h[jZamxl� khklZ\gu_� ^ebggu_� fhe_dmeyjgu_�p_ihqdb� �dZgZeu� ijh\h^bfhklb��� gZ� dhlhju_� [m^_l�keZ[h�\ebylv�bo� l_ieh\h_�^\b`_gb_� �jbk�� ��� kf��\lhjmx�klhjhgm�h[eh`db���<hevl�Zfi_jgu_� oZjZdl_jbklbdb� �<:O�� mqZkldZ�p_ib�� khklhys_]h� ba� ihebjh\Zgghc� ih^eh`db� ba�dhjjhabhggh�klhcdhc� klZeb� ^bZf_ljhf� ��ff b� lhesb�ghc� ���� ff�� dZieb� wihdkb^ghc� kfheu� b b]hevqZlh]h�we_dljh^Z� �ahg^Z�� ba� \hevnjZfh\hc� ijh\hehdb� ^bZf_l�jhf���ff��jZ^bmkhf�hkljby�hdheh����gf�g_�jZaebqZxlky�ijb� aZahjZo� f_`^m� we_dljh^Zfb� �� ± ���� gf�� Ihke_�ihebf_jbaZpbb� wihdkb^ghc� kfheu� k ihfhsvx� hl\_j^b�l_ey� IWI:� �ihebwlbe_g�ihebZfbg�� dZ`^uc� we_f_gl�ijbh[j_lZe� \b^�� bah[jZ`_gguc� gZ� jbk�� �� �kf�� \lhjmx�klhjhgm�h[eh`db���b _]h�khijhlb\e_gb_�ijb�ghjfZevghc�l_fi_jZlmj_�hklZ\Zehkv�g_baf_gguf�b khklZ\eyeh�hdheh����Hf��<_jlbdZevgu_�fbdjhdhglZdlu�k f_lZeebq_kdbfb�we_dljh^Zfb� ijhimkdZeb� lhdb� ihjy^dZ� ���� f:�� \qZklghklb�� q_j_a� h^bg� ba� gbo� g_ij_ju\gh� ijhimkdZeky�lhd� ���f:�\ l_q_gb_�f_kypZ��GZ[ex^Z_fu_� aZdhghf_j�ghklb� ijh\h^bfhklb�fbdjhdhglZdlh\�fh`gh� h[tykgblv��_keb� ij_^iheh`blv�� qlh� bf__l� f_klh� [Zeebklbq_kdbc�j_`bf�ijhl_dZgby�lhdZ�k ihfhsvx�j_ahgZgkgh�lmgg_eb�jmxsbo� we_dljhgh\� >�@�� GZb[he__� m[_^bl_evgu_�^hdZaZl_evkl\Z� gZ[ex^_gby� d\Zglh\uo� k\hckl\� ijh\h�^bfhklb� ijb� ghjfZevghc� l_fi_jZlmj_� [ueb� ihemq_gu�lh]^Z�� dh]^Z� we_f_glu� k fbdjhdhglZdlZfb� f_^e_ggh�gZ]j_\Zebkv� beb� jZkly]b\Zebkv� b ijhbkoh^beh� kdZqdh�h[jZagh_� i_j_dexq_gb_� ijh\h^bfhklb�� Baf_j_ggu_�kdZqdb� khijhlb\e_gby� khklZ\eyeb� ������������� Hf�� qlh�kh]eZkm_lky� k d\Zglh\uf� khijhlb\e_gb_f� SK�H�  ��������Hf�� Ihegh_� \udexq_gb_� ijh\h^bfhklb�we_f_glh\� ijhbkoh^beh� dZd� ijb� ih\ur_gbb� l_fi_jZ�lmju�� lZd� b ijb� hoeZ`^_gbb� bo� gb`_� ghjfZevghc�GZijbf_j�� \udexq_gb_� ijhbkoh^beh� ijb� l_fi_jZlmj_������������K b� ijb� l_fi_jZlmj_� ����������K�� ijb� wlhf�khijhlb\e_gb_� baf_gyehkv� hl� ��� Hf� �hgh� ijZdlbq_kdb�g_baf_ggh� \ mdZaZgghf� l_fi_jZlmjghf� bgl_j\Ze_�� ^h�agZq_gbc�� ij_\urZxsbo� ��� FHf�� Wlb� k\hckl\Z�\_jlbdZevguo� fbdjhdhglZdlh\� iha\hebeb� ba]hlh\blv

^_ckl\mxsbc�fZd_l�^ZlqbdZ��jbk�����kf��\lhjmx�klhjhgm�h[eh`db� jZ[hq_]h�bgl_j\ZeZ�l_fi_jZlmj�b h]jZgbq_gby�kbeu�ijhoh^ys_]h�lhdZ� �,PD[� ����f:��7PD[� ������q&��7PLQ�  � ���� q&��� >ey� wlh]h� jZa[bjZeky� klZg^Zjlguc�kl_deygguc� ieZ\dbc� ij_^hojZgbl_ev� b \� h^bg� ba�dheiZqdh\� \de_b\Zeky� ijh\h^ysbf� de__f� we_f_gl��bah[jZ`_gguc�gZ�jbk�����Wlh�[ueh��ih�\b^bfhfm��h^gh�ba�i_j\uo�^\mowe_dljh^guo�ba^_ebc��ba]hlh\e_gguo�kihfhsvx� kdZgbjmxs_]h� lmgg_evgh]h� fbdjhkdhiZ�� bhgh�ij_\hkoh^beh�ih�k\hbf�oZjZdl_jbklbdZf�aZjm[_`�gu_�ZgZeh]b��\ qZklghklb��ij_^hojZgbl_eb��Fmevlbnv�xa��r\_cpZjkdhc�nbjfu��;mjgk���?keb�fZl_jbZe�ih^eh`db�[he__�ieZklbq_g��q_f�ahg^�ba� \hevnjZfZ�� lh� fh`gh� knhjfbjh\Zlv� \_jlbdZevgu_�fbdjhdhglZdlu� ba� fZl_jbZeZ� ih^eh`db� iml_f� dZkZgby�hkljb_f� ih^eh`db�� ijhimkdZgby� lhdZ� hij_^_e_gghc�kbeu� b f_^e_gguf� hl\_^_gb_f� ahg^Z� hl� ih^eh`db� kh^gh\j_f_gguf� dhgljhe_f� <:O� >�@�� <hafh`ghklv�kha^Zgby� d\Zabh^ghf_jguo� fbdjhfhklbdh\� f_`^m�lmgg_evguf� ahg^hf�b ih^eh`dhc�h[mkeh\e_gZ�l_f��qlh�jZ^bmk�hkljby� ahg^Z� khklZ\ey_l� ������gf�� Z jZkklhygby�f_`^m�gbfb�f_g__� ��gf� �ijb�k`Zlbb�bo�gZ�\ha^mo_���<k\yab�k wlbf�f_`^m�b]ehc�b ih^eh`dhc�fh`gh�^hklZlhq�gh� ijhklh� kha^Z\Zlv� we_dljbq_kdb_� ihey� ^h� ��� <�kf��kjZ\gbfu_�k \gmljbZlhfgufb��b ijhimkdZlv�djZldh\j_�f_ggh� we_dljbq_kdb_� lhdb� ^h� ��� :�kf� \ h[uqguo�Zlfhkn_jguo� mkeh\byo�� Wlh� iha\hey_l�� \ qZklghklb�ijh\_klb� ehdZevgmx� ieZklbq_kdmx� ^_nhjfZpbx�f_lZeebq_kdbo�ih^eh`_d�b ieZ\gh�baf_gblv�]_hf_ljb�q_kdb_�jZaf_ju�i_j_ly`_d��gZoh^ysboky�\ f_`we_dljh^�ghf� aZahj_�� ?kl_kl\_ggh�� ^ey� nbdkbjh\Zgby� ahg^Z�hlghkbl_evgh� ih^eh`db� g_h[oh^bfZ� ^bwe_dljbq_kdZy�fZljbpZ�� ^ey� dhlhjhc� \gh\v� bkihevah\ZeZkv� wihdkb^�gZy�kfheZ�Ijb� jZkly`_gbb� i_j_ly`_d� \iehlv� ^h� bo� jZaju\Z�fh`gh�gZ[ex^Zlv�fgh`_kl\h�<:O��hl�ebg_cguo��dh]^Z�ahg^�dZkZ_lky�ih\_joghklb�ih^eh`_d��^h�g_ebg_cguo�kjZaghc� kl_i_gvx� djmlbagu� oZjZdl_jbklbd�� I_j_^�kZfuf� jZaju\hf� fbdjhfhklbdh\� gZ[ex^Zxlky� 6�h[�jZagu_�<:O�k mqZkldZfb�hljbpZl_evghc�^bnn_j_gpb�Zevghc� ijh\h^bfhklb�� Ijh\h^y� ihebf_jbaZpbx�wihdkb^ghc�kfheu��dhlhjZy�nbdkbjm_l�iheh`_gb_�ahg^Z�hlghkbl_evgh�ih^eh`db��fh`gh�[ueh��aZnbdkbjh\Zlv��g_dhlhjmx� g_ebg_cgmx� oZjZdl_jbklbdm� we_f_glZ��<g_rg_�we_f_glu�\u]ey^_eb�lhqgh�lZd�`_��dZd�gZ�jbk� �� �>Ze__�we_f_gl�ihf_sZeky�\ ki_pbZevgh�ba]hlh\e_gguc�dhjimk� dhlhjuc� iha\heye� \ g_dhlhjhc� f_j_� _]h�l_jfhklZlbjh\Zlv�b i_j_kljZb\Zlv�<:O�iml_f�jZkly]b�\Zgby�we_f_glZ� �jbk�� ���kf��\lhjmx�klhjhgm�h[eh`db���Ijb�wlhf�fh`gh�ba��gZgh^bh^ghc��oZjZdl_jbklbdb�ih�emqblv� �gZgh^bgbklhjgmx�� iml_f� ih\hjhlZ�nbdkbjmx�s_]h� \bglZ�� ?keb� ihf_klblv� fZd_l� i_j_kljZb\Z_fh]h�gZgh^bh^Z�gZgh^bgbklhjZ\�mijZ\ey_fuc�we_dljhgguc�l_jfhklZl��dhlhjuc�ih^^_j`b\Z_l�aZ^Zggmx�l_fi_jZlm�jm� k lhqghklvx� ������ qK�� lh�mklhcqb\hklv�jZ[hlu�gZ�gh^bgbklhjZ�kms_kl\_ggh�ih\urZ_lky�GZ�hkgh\_�gZgh^bgbklhjh\�\hafh`gh�kha^Zgb_��\ qZ�klghklb�� ]_g_jZlhjh\� b i_j_dexqZl_e_c� lhdZ� ]b]Z]_j�p_\h]h� ^bZiZahgZ� qZklhl��Ijbf_g_gb_� gZgh^bgbklhjh\�^ey�]_g_jZlhjh\�]Zjfhgbq_kdbo�dhe_[Zgbc�\u]h^gh�l_f�qlh� kh[kl\_ggZy� we_dljbq_kdZy� _fdhklv� ^bh^h\�fZeZ� aZ� kq_l� agZqbl_evgh]h� jZkklhygby� f_`^m� fZdjhwe_dljh^Z�
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fb�� kh_^bgyxsbfb� fbdjhijh\h^gbd�� IjbgbfZy� dhgkl�jmdpbhggmx� _fdhklv� &N  � ���� iN�� hljbpZl_evgh_�khijhlb\e_gb_�^bh^Z� \ jZ[hq_c� lhqd_� ^ey� ahehlhc�ih^�eh`db� ~5J~|��� Hf�� ihemqZ_f� ij_^_evgmx� jZ[hqmx�qZklhlm� ^bh^h\� ZS  � �&N5J5������ | ��� ==p�� ]^_� 5 �khijhlb\e_gb_�� h]jZgbqb\Zxs__� kbem� lhdZ�� ijhl_dZx�s_]h� q_j_a� ^bh^�� 5 | ��� Hf�� ijb� wlhf� \hafh`gZy�Zfieblm^Z�kbeu�lhdZ�| ��f:�AZf_lbf�� qlh� ijhkl_crb_� ]_g_jZlhju�� khklhysb_� ba�bklhqgbdZ� lhdZ� b gZgh^bgbklhjZ�� dhffmlbjmxsb_�fbeebZfi_jgu_� lhdb� b jZ[hlZxsb_� \ ]b]Z]_jp_\hf�^bZiZahg_� qZklhl�� bgl_j_kgu� ^ey� jZaebqguo� ijbeh`_�gbc�
F:D?LU�MKLJHCKL<�G:�HKGH<?�IE:G:JGUO�D<:ABH>GHF?JGUO�FBDJHDHGL:DLH<�

Kms_kl\_gguf� g_^hklZldhf� \_jlbdZevguo� d\Zabh^�ghf_jguo� dhglZdlh\� y\ey_lky� lh�� qlh� lZd� beb� bgZq_�gm`gh� nbdkbjh\Zlv� ahg^� hlghkbl_evgh� ih^eh`db� \^bwe_dljbq_kdhc� fZljbp_�� Ihkdhevdm� wnn_dlb\gZy�^ebgZ� aZdj_ie_gby� we_dljh^h\�^jm]� hlghkbl_evgh�^jm]Z�^hklZlhqgh� \_ebdZ�� lh� lZdb_� we_f_glu� y\eyxlky� \_kvfZ�qm\kl\bl_evgufb� d baf_g_gbx� l_fi_jZlmju� hdjm`Zx�s_c� kj_^u�� ?kl_kl\_ggh�� qlh� ieZgZjgu_� we_f_glu� kkm[fbdjhggufb� jZaf_jZfb�� jZkiheh`_ggu_� gZ� ^bwe_d�ljbq_kdhc�ih^eh`d_�[m^ml�ijZdlbq_kdb�bf_lv�g_baf_g�gu_�jZaf_ju�ijb�dhe_[Zgbyo�ghjfZevghc�l_fi_jZlmju�< hkgh\_� l_ogheh]bb� kha^Zgby�ieZgZjguo� we_f_glh\�k fZghf_ljh\ufb� ihi_j_qgufb� jZaf_jZfb� e_`bl�^\moklZ^bcguc� ijhp_kk�� GZ� i_j\hf� wlZi_� f_lh^Zfb�ljZ^bpbhgghc� ieZgZjghc� l_ogheh]bb� ba]hlZ\eb\Zxlky�fZljbqgu_� djbklZeeu� k dhglZdlgufb� iehsZ^dZfb� bf_lZeebq_kdbfb�^hjh`dZfb�k fbgbfZevgh�\hafh`gufb�ihi_j_qgufb� jZaf_jZfb� �f_g__� ���� fdf�� b lhesbghc�f_g__� ���gf��GZ� ke_^mxs_c� klZ^bb�f_lh^Zfb� ahg^h\hc�gZghl_ogheh]bb� nhjfbjmxlky� ieZgZjgu_� fbdjhdhglZd�lu�iml_f�mf_gvr_gby�ihi_j_qgh]h�k_q_gby�ijh\h^ysbo�^hjh`_d��Ijb� wlhf� kms_kl\_ggh� lh�� qlh� ^ey� ihemq_gby�aZ^Zgguo� we_dljbq_kdbo� oZjZdl_jbklbd� bf__l� agZq_gb_�]_hf_ljby�i_j_oh^Z�we_dljh^h\�[_j_]h\�\ d\Zabh^ghf_j�guc�fbdjhdhglZdl��< gZklhys__� \j_fy�rbjhdh� bkihev�amxlky�f_lh^u� Zgh^gh]h� ahg^h\h]h� hdbke_gby� ijh\h^y�sbo� ^hjh`_d� k bkihevah\Zgb_f� Z^khj[ZlZ�� ihdju\Zx�s_]h�ih\_joghklb�we_dljh^h\�b khklhys_]h�\ hkgh\ghf�ba�\h^u�>�@��H^ghc�ba�ijh[e_f�ijb�kha^Zgbb�ieZgZjguo�d\Zglh�\uo�fbdjhdhglZdlh\�y\ey_lky�dZq_kl\h�]jZgbp�jZa^_eZ��Ijb� nhjfbjh\Zgbb� \_jlbdZevguo� fbdjhdhglZdlh\� \kdZgbjmxs_f�lmgg_evghf�fbdjhkdhi_�dZq_kl\h�]jZgb�pu� f_`^m� d\Zabh^ghf_jguf� ijh\h^hf� b wihdkb^ghc�fZljbp_c�hij_^_ey_lky�ijhp_kkZfb�kZfhnhjfbjh\Zgby�kljmdlmju� f_`^m� ahg^hf� b ijh\h^ys_c� ih^eh`dhc��Wdki_jbf_glZevgu_� j_amevlZlu� ihdZau\Zxl�qlh� dZq_kl\h� ]jZgbpu� \ukhdh_�� ihkdhevdm� d\Zglh\u_�wnn_dlu� mklhcqb\h� gZ[ex^Zxlky� ijb� ghjfZevguo�l_fi_jZlmjZo�� < kemqZ_� ieZgZjguo� ijh\h^gbdh\

]jZgbpu� jZa^_eZ� kha^Zxlky� \ jZaguo� l_ogheh]bq_kdbo�hi_jZpbyo�� b wlh� kha^Z_l� ^hihegbl_evgu_� ijh[e_fu��H^gbf� ba� aZf_lguo� ^hklb`_gbc� \ gZ[ex^_gbb� d\Zglh�\Zgby� ijh\h^bfhklb� ieZgZjguo� fbdjhdhglZdlh\� ijb�ghjfZevguo� l_fi_jZlmjZo� y\eyxlky� j_amevlZlu� jZ[hlu�>�@�� :\lhju� ijh\h^beb� ahg^h\h_� hdbke_gb_� Zexfbgb_�\uo�ijh\h^ysbo�^hjh`_d��GZ[ex^Zehkv�kdZqdhh[jZagh_�baf_g_gb_�ijh\h^bfhklb�fbdjhdhglZdlZ�\h�\j_f_gb�ihke_�\udexq_gby� lhdZ� Zgh^bjh\Zgby� \ p_ib� ahg^�ih^�eh`dZ��HklZlhqgh_� hdbke_gb_� fbdjhdhglZdlZ� i_j_^�iheguf� jZaju\hf� p_ib� �ijb� iheghf� hdbke_gbb� i_j_�fuqdb�� ijhbkoh^bl� aZ� kq_l� ij_\jZs_gby� ]b^jhdkbeh\�Zexfbgby�\ hdkb^u��Ijb�wlhf�ihi_j_qgh_�k_q_gb_�fbd�jhdhglZdlZ� klZgh\blky� klhev� fZeuf�� qlh� kms_kl\_ggh�\hajZklZ_l� �j_adhklv��ihi_j_qgh]h�d\Zglh\Zgby� wg_j]bb�ghkbl_e_c�lhdZ�H^gZdh� ^ey� kha^Zgby� b nmgdpbhgbjh\Zgby� mkljhckl\�gZ� hkgh\_� ieZgZjguo� fbdjhdhglZdlh\� kms_kl\_ggZ�\hkijhba\h^bfhklv� oZjZdl_jbklbd� we_f_glh\�b klZ[bev�ghklv� bo� \h� \j_f_gb��GZ�jbk�� �� �kf��\lhjmx� klhjhgm�h[�eh`db��bah[jZ`_gZ�lhih]jZnby�p_gljZevghc�qZklb�h^gh]h�ba� ieZgZjguo� we_f_glh\� gZ� djbklZeeZo� ba�ihembahebjmxs_]h� Zjk_gb^Z� ]Zeeby� jZaf_jZfb� �u�� ff��g_baf_ggu_� we_dljbq_kdb_� oZjZdl_jbklbdb� dhlhjuo�gZ[ex^Zxlky� \ l_q_gb_� [he__� lj_o� f_kyp_\�� IeZgZjgu_�fbdjhdhglZdlu�\uiheg_gu�gZ�lblZgh\uo�ijh\h^ysbo�^h�jh`dZo�� We_f_glu� ba]hlh\eyebkv� gZ� ahg^h\hf�fbdjhkdhi_� 6ROYHU� 3���� dhfiZgbb� GL�F>L�� <k_�oZjZdl_jbklbdb� we_f_glh\� y\eyxlky� g_ebg_cgufb� k jZa�ebqghc�djmlbaghc��b ij_^iheZ]Z_lky�bkke_^h\Zlv�bo�dZd�\[_kdhjimkghf�� lZd� b \� aZdhjimkbjh\Zgghf�\ZjbZgl_�\ kf_kbl_eyo�K<Q�^bZiZahgZ�qZklhl�
��

We_dljhggu_� mkljhckl\Z� gZ� hkgh\_� d\Zabh^ghf_jguo�fbdjhdhglZdlh\��g_khfg_ggh�� y\eyxlky�i_jki_dlb\gufb�Bamq_gZ� fZeZy� qZklv� \hafh`ghkl_c� fbdjhdhglZdlguo�we_f_glh\��J_r_gb_�ijh[e_fu�kha^Zgby�ieZgZjguo�we_�f_glh\� k bkihevah\Zgb_f�[he__� kh\_jr_gguo� ahg^h\uo�l_ogheh]bc�ih\ukbl�dZq_kl\h�we_f_glh\�b kha^Zkl�ij_^�ihkuedb� ^ey� bo� bgl_]jZpbb� k ^jm]bfb� fbdjhwe_dljhg�gufb�kbkl_fZfb�gZ�h^ghf�djbklZee_�
Kibkhd�ebl_jZlmju����%DWH�5�7��1DQRHOHFWURQLFV� ���6ROLG�6WDWH�7HFKQR ORJ\��������� ����3�������������� 6PLWK�+�,��� &UDLJKHDG�+�*�� 1DQRIDEULFDWLRQ� ��� 3K\V�� 7RGD\�� ������3�����������G_\hebg� <�D� Nbabq_kdb_� hkgh\u� lmgg_evgh�ahg^h\hc�gZghl_ogheh]bb����We_dljhggZy�ijhfure_gghklv��������� ����K���±�������;_kkhevp_\�<�:���G_\hebg�<�D� Ijh\h^bfhklv �ihebf_jguo�fbd�jhijh\h^gbdh\ � ��� We_dljhggZy� l_ogbdZ�� K_j�� ��� �Fbdjhwe_dljhgbdZ�������������K������������<hedh\�:�;���G_\hebg�<�D� G_ebg_cgu_�k\hckl\Z�lhq_qguo�fbd�jhdhglZdlh\�� nhjfbjm_fuo� lmgg_evguf� ahg^hf� ��� JZ^bhl_ogbdZ� bwe_dljhgbdZ�������L����� ����K���������������� :^Zfh\� X�N��� Dhjg__\� G�<��� Fhd_jh\� <�=��� G_\hebg� <�D��Nhjfbjh\Zgb_� b we_dljbq_kdb_� k\hckl\Z� ieZgZjguo� ���gZghjZaf_j�guo�kljmdlmj����Fbdjhkbkl_fgZy�l_ogbdZ��������� ���K������������6QRZ�(�6���3DUN�'���&DPSKHOO�3�0� �6LQJOH�DWRP�SRLQW�FRQWDFW�GH�YLFHV�IDEULFDWHG�ZLWK�DQ�DWRPLF�IRUFH�PLFU RFRSH��$SSO��3K\V��/HWW��������9������������3�����������
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M>D�����������:�<��Dhjeydh\��dZg^��nba��fZl��gZmd� <�<��Emqbgbg��^�jl_og��gZmd��F�<��Q_l\_j]h\��ZkibjZgl�KZgdl�I_l_j[mj]kdbc�]hkm^Zjkl\_gguc�we_dljhl_ogb�q_kdbc�mgb\_jkbl_l��P_glj�Fbdjhl_ogheh]bb�b >bZ]�ghklbdb�(�PDLO�FPLG#HOWHFK�UX�sgospr}��hgstlpep��um~trbvjpmgtpdpep�jimuygoj�ob�psopdg�zjrplpipoo}w�nbtgrjbmpd�
�

<\_^_gb_�< gZklhys__� \j_fy� \ ijb[hjhkljh_gbb� j_adh� \hajhk�bgl_j_k� d hk\h_gbx� mevljZnbhe_lh\hc� �MN�� h[eZklb�ki_dljZ� \ k\yab� k bgl_gkbnbdZpb_c� jZ[hl� ih� kha^Zgbx�ihemijh\h^gbdh\uo� eZa_jh\� gZ� hkgh\_� dhfihabpbc�rbjhdhahgguo� fZl_jbZeh\� �,Q*D1�*D1� � 6L&� �*D1�$,1� � 6L& �� >���@�� qlh� h[_ki_qb\Z_l� \hagbdgh\_gb_�fbgbZlxjghc� hilhiZju� \ jZg__� g_^hklb`bfhc� h[eZklb�ki_dljZ�� < k\yab� k wlbf� ij_^klZ\ey_l� g_khfg_gguc�bgl_j_k� ZgZeba� kh\j_f_ggh]h� khklhygby� \ h[eZklb�^Zlqbdh\�MN�baemq_gby��Nhlhijb_fgbdb�k qm\kl\bl_ev�ghklvx� \ MN� ^bZiZahg_� m`_� k_cqZk� gZreb� rbjhdh_�ijbf_g_gb_� \h� fgh]bo� h[eZklyo� gZmdb� b l_ogbdb�Zkljhnbabq_kdb_� bkke_^h\Zgby� \ dhkfhk_�� ki_dljhah�gZevgu_� bkke_^h\Zgby� A_feb�� ki_dljhnhlhf_ljby�dhehjbf_ljby�� f_^bdh�[bheh]bq_kdb_� bkke_^h\Zgby��Ij_^klZ\ey_l� bgl_j_k� j_]bkljZpby� MN� baemq_gby�KhegpZ� b bkdmkkl\_gguo� bklhqgbdh\� mevljZnbhe_lZ� \h[eZklb� �������� gf� b�� \ qZklghklb�� \ ^bZiZahgZo� : ���������gf��< � ��������gf��K � ��������gf�< dZq_kl\_�ijbf_jh\�ihlj_[ghklb�^Zlqbdh\�gZb[he__��`_kldh]h�� MN� baemq_gby� ^bZiZahgZ� K fh`_l� [ulv�\u^_e_gZ� ^bZ]ghklbdZ� �hahgh\uo� ^uj�� �gZ� jbk�� �ij_^klZ\e_g� ki_dlj� kheg_qgh]h� baemq_gby�� ijhr_^r_]h�d ih\_joghklb� A_feb� ijb� gZebqbb� hahgh\h]h� kehy� b \�lZd� gZau\Z_fhc� �hahgh\hc� ^uj_���� Z lZd`_� j_]bkljZpby�bgl_gkb\ghklb� h[emq_gby� mevljZnbhe_lhf� h[t_dlh\�jZ[hlZxsbo� \ hldjulhf� dhkfhk_�� < ihke_^g_f� kemqZ_�d nhlhijb_fgbdZf�MN� baemq_gby� fh]ml� ij_^ty\eylvky�hkh[u_� lj_[h\Zgby� d klZ[bevghklb� iZjZf_ljh\� \mkeh\byo� jZ^bZpbhggh]h� \ha^_ckl\by� b \hafh`ghklb�wnn_dlb\gh]h� jZa^_e_gby� ijb� j_]bkljZpbb�MN� baemq_�gby�b dhkfbq_kdh]h�jZ^bZpbhggh]h�nhgZ�Ba\_klgh�� qlh� ki_dljZevgZy� qm\kl\bl_evghklv�nhlhijb_fgbdh\ \� MN� h[eZklb ki_dljZ hij_^_ey_lky�

Jbk�����Ki_dlj�kheg_qgh]h�baemq_gby��ijhr_^r_]h�d ih\_joghklb�A_feb�ijb�gZebqbb�hahgh\h]h�kehy�����b\��hahgh\hc�̂ uj_������>�@�
fgh]bfb� nZdlhjZfb�� ]eZ\guf� ba� dhlhjuo� y\ey_lky�rbjbgZ� aZij_s_gghc� ahgu� [Zah\h]h� fZl_jbZeZ�� >ey�ba]hlh\e_gby� l\_j^hl_evguo� MN� nhlhijb_fgbdh\�bkihevamxlky�� dj_fgbc�� rbjhdhahggu_� kh_^bg_gby�$,,,%9 $,,%9,�� dZj[b^� dj_fgby� b ZefZa��>ey� j_]bkljZ�pbb��`_kldh]h��MN�gZb[he__�i_jki_dlb\gu�fZl_jbZeu�k rbjhdhc�aZij_s_gghc�ahghc��[he__���w<���H^gZdh�djm]�ijbf_gy_fuo� fZl_jbZeh\� hij_^_ey_lky� g_� lhevdh�agZq_gb_f� rbjbgu� aZij_s_gghc� ahgu�� G_h[oh^bfh�mqblu\Zlv�lZdb_�nZdlhju��dZd�dhwnnbpb_gl�hljZ`_gby�b dhwnnbpb_gl�ij_ehfe_gby�fZl_jbZeZ�\ MN�h[eZklb�ki_dljZ�� Nhlhqm\kl\bl_evghklv� MN� nhlhijb_fgbdh\�kms_kl\_ggh� aZ\bkbl� hl� wnn_dlb\ghklb� jZa^_e_gby�ghkbl_e_c� aZjy^Z�� \ha[m`^_gguo� dhjhldh\hegh\uf�k\_lhf�\ ijbih\_joghklghc�h[eZklb��ijb�wlhf�`_kldb_�mkeh\by�gZdeZ^u\Zxlky�gZ�oZjZdl_jbklbdb�ih\_joghklb��fZeZy� iehlghklv� ih\_joghklguo� khklhygbc�� gbadZy�kdhjhklv� ih\_joghklghc� j_dhf[bgZpbb��� Ijb� \u[hj_�bkoh^gh]h� fZl_jbZeZ� \Z`gmx� jhev� b]jZ_l� b mjh\_gv�jZajZ[hldb�l_ogheh]bb�_]h�ihemq_gby� Z lZd`_�khklhy�gb_�f_lh^h\� h[jZ[hldb��Lj_[h\Zgb_� \ukhdhc�nhlhqm�\kl\bl_evghklb� \ MN� h[eZklb� ki_dljZ� hij_^_ey_l� bhkh[_gghklb�dhgkljmdpbb�nhlhijb_fgbdh\�>�@��GZklhysZy�klZlvy�bf__l�p_ev�h[h[sblv�bgnhjfZpbx�h kh\j_f_gguo� ^hklb`_gbyo� \ h[eZklb� jZajZ[hldb� bkha^Zgby�^Zlqbdh\��`_kldh]h��MN�baemq_gby�^bZiZahgZ�K ���������gf��� kihkh[guo� jZ[hlZlv� \ wdklj_fZevguo�mkeh\byo��< h[ahj�g_�\hreb�ijb[hju�gZ�hkgh\_�Zfhj�ngh]h�dj_fgby�b kh_^bg_gbc�: <��Hkgh\gh_�\gbfZgb_�m^_e_gh�^ZlqbdZf�gZ�hkgh\_�nhknb^Z�]Zeeby��gbljb^h\�]Zeeby�b Zexfbgby��dZj[b^Z�dj_fgby�b ZefZaZ�

L\_j^hl_evgu_�nhlhqm\kl\bl_evgu_�we_f_glu��`_kldh]h��mevljZnbhe_lh\h]h�baemq_gby�
L\_j^hl_evgu_� nhlhijb_fgbdb� �`_kldh]h�� MN�baemq_gby� gZ� hkgh\_� rbjhdhahgguo� fZl_jbZeh\�j_Zebamxlky�\ \b^_�nhlhj_abklhjh\��nhlh^bh^h\�gZ�

H[h[s_gZ bgnhjfZpby�h ^hklb`_gbyo� \ h[eZklb�jZajZ[hldb� b kha^Zgby� ^Zlqbdh\ �`_kldh]h�� MNbaemq_gby�� kihkh[guo� jZ[hlZlv� \ wdklj_fZevguomkeh\byo�� Hkgh\gh_� \gbfZgb_� m^_e_gh� ^ZlqbdZf� gZhkgh\_�nhknb^Z�]Zeeby��gbljb^h\�]Zeeby�b Zexfbgby��dZj[b^Z�dj_fgby�b ZefZaZ�
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Jbk�����KljmdlmjZ �ie_ghqgh]h �nhlhj_abklhjZ �
hkgh\_� S Q� �i_j_oh^h\�� S L Q� � �kljmdlmj�b ^bh^h\�Rhlldb�ihe_\uo� nhlhljZgabklhjh\� k [Zjv_jhf�Rhlldb� beb� gZ�[Za_�F>I�kljmdlmj�Nhlhj_abklhju� Hgb� y\eyxlky� gZb[he__� ijhkluf�lbihf� ijb_fgbdh\� baemq_gby� �jbk�� ���� Bkihevam_lky�nhlhqm\kl\bl_evghklv� fZl_jbZeh\� dZd� \ h[eZklb�kh[kl\_ggh]h� ih]ehs_gby�� lZd� b \� ijbf_kghc� h[eZklb��<ukhdmx�k_e_dlb\ghklv�b ba[bjZl_evghklv�ki_dljZevghc�qm\kl\bl_evghklb� m^Z_lky� ihemqblv� ebrv� m nhlhj_�abklhjh\�� ba]hlh\e_gguo� gZ� hkgh\_� fhghdjbklZeebq_k�dbo�fZl_jbZeh\�D ij_bfms_kl\Zf� nhlhj_abklhjh\� ke_^m_l� hlg_klb�hlghkbl_evgmx� ^_r_\bagm� ba]hlh\e_gby�� [hevrhc�^bZiZahg� ghfbgZeh\� khijhlb\e_gbc�� Z lZd`_� ijhklhlm�\uiheg_gby� nhlhqm\kl\bl_evguo� we_f_glh\� kh� keh`�ghc� dhgnb]mjZpb_c�� G_^hklZldZfb� nhlhj_abklhjh\�y\eyxlky� agZqbl_evgZy� bg_jpbhgghklv�� l_fi_jZlmjgZy�b \j_f_g_ggZy� g_klZ[bevghklv� oZjZdl_jbklbd�� Kj_^g__�agZq_gb_� ihklhygghc� \j_f_gb� nhlhj_abklhjh\� e_`bl��dZd� ijZ\beh�� \ ^bZiZahg_� hl� _^bgbp� fbdjhk_dmg^� ^h�khl_g� fbeebk_dmg^�� K jhklhf� hk\_s_gghklb� bg_jpbhg�ghklv� mf_gvrZ_lky�� qlh� \ i_\mx� hq_j_^v� k\yaZgh� km\_ebq_gb_f�ijh\h^bfhklb�Nhlhj_abklhju� gZ� hkgh\_� *D3� h[eZ^Zxl� \ukhdhc�qm\kl\bl_evghklvx� \ MN� h[eZklb� \iehlv� ^h� O   ����� fdf�� Kha^Zggu_� gZ� hkgh\_� keh_\� *D3�&X�� \ujZ�s_gguo� f_lh^Zfb� `b^dhklghc� wiblZdkbb�lZdb_�nhlhj_abklhju�bf_xl�\ukhdbc�dhwnnb�pb_gl�mkbe_gby��jbk������L_fgh\u_�b k\_lh\u_�oZjZdl_jbklbdb lZdbo MN nhlhj_abklhjh\�

Jbk�����AZ\bkbfhklv�dhwnnbpb_glZ �mkbe_�gby�hl�wg_j]bb�nhlhgZ�^ey�nhlhj_abklhjZ �*D3�&X�

ebg_cgu� ^h� gZijy`_gghklb� we_dljbq_kdh]h� ihey���� <�kf��KiZ^�nhlhqm\kl\bl_evghklb�MN�nhlhj_abk�lhjh\�\ ��jZaZ�ijhbkoh^bl�gZ�qZklhlZo�fh^meypbb�k\_lZ���������=p�>�@��Nhlhj_abklhju�gZ�hkgh\_�gbljb^Z�]Zeeby��gbljb^Z�Zexfbgby� b l\_j^uo� jZkl\hjh\� $O[*D��[1� y\eyxlky�i_jki_dlb\gufb�^ZlqbdZfb�MN�baemq_gby�>�@��<Zjvbjmy�khhlghr_gb_f�$O�*D�\ l\_j^hf�jZkl\hj_��fh`gh�ihem�qZlv� ^Zlqbdb� k jZaebqghc� ki_dljZevghc� qm\kl\bl_ev�ghklvx� \ rbjhdhf� ^bZiZahg_� ki_dljZ� hl� ���� w<��*D1��^h�����w<��$O1���GZ�jbk����bah[jZ`_gu�ki_dljZev�gu_� oZjZdl_jbklbdb� dhwnnbpb_glZ� ijhimkdZgby�gbljb^Z�]Zeeby�b nhlhlhdZ�qm\kl\bl_evgh]h�we_f_glZ��kha^Zggh]h�gZ�hkgh\_�*D1��< P_glj_� fbdjhl_ogheh]bb� b ^bZ]ghklbdb� KZgdl�I_l_j[mj]kdh]h� ]hkm^Zjkl\_ggh]h� we_dljhl_ogbq_kdh�]h� mgb\_jkbl_lZ� gZ� [Za_� dhfihabpbb� $,1�$O�2� [ueZ�jZajZ[hlZgZ� l_ogheh]by� ba]hlh\e_gby� ^Zlqbdh\�gZb[he__�dhjhldh\hegh\h]h�MN�baemq_gby��JZajZ[hlZg�guc�^Zlqbd��`_kldh]h��mevljZnbhe_lZ��jbk�����ij_^klZ\�ey_l�kh[hc�nhlhj_abklb\gmx�kljmdlmjm��]^_�\ dZq_kl\_�qm\kl\bl_evghc� h[eZklb� \uklmiZ_l� kehc� gbljb^Z�Zexfbgby� >�@��dhlhjuc�hlghkblky�d gZb[he__�rbjhdh�ahgguf� ijyfhahgguf� fZl_jbZeZf�� Kehb� gbljb^Z�Zexfbgby� gZghkbebkv� ^\mfy� kihkh[Zfb�� f_lh^hf�bhggh�obfbq_kdh]h�hkZ`^_gby�>�@�b f_lh^hf�km[ebfZ�pbb� \ d\ZabaZfdgmlhf� h[t_f_� >�@��ijb� wlhf� lhesbgu�keh_\�khklZ\eyeb���������fdf��< dZq_kl\_�ih^eh`db�[ueb�bkihevah\Zgu�ieZklbgu�fhghdjbklZeebq_kdh]h�kZinb�jZ��Hkh[_gghklvx� ^Zgghc� kljmdlmju� y\ey_lky� lh�� qlh�nmgdpbx� we_dljh^h\� \uihegy_l� kehc� \hevnjZfZ�ijbq_f�nhjfbjh\Zgb_� ijh\h^ys_c� kljmdlmju� hkms_�kl\ey_lky�^h�gZg_k_gby�kehy�gbljb^Z�Zexfbgby�JZajZ[hlZggZy� dhgkljmdpby� ^ZlqbdZ� g_� lj_[m_l�gZg_k_gby� aZsblguo� keh_\�� dhlhju_�fh]ml� g_]Zlb\gh�hljZablvky�gZ�ki_dljZevghc�qm\kl\bl_evghklb�ijb[hjZ��GZ�jbk���bah[jZ`_gZ�ki_dljZevgZy�oZjZdl_jbklbdZ�

Jbk�� ���Ki_dljZevgu_ �oZjZdl_jbklbdb �dhwnnbpb_glh\ �ijhimkdZgby�^ey�l\_j^h]h�jZkl\hjZ $,[*D��[1�\ aZ\bkbfhklb�hl�khklZ\Z�����o  ����������o  ����������o  ����������o  ���Z��b nhlhlhdZ�nhlhj_agklhjZ�gZ�hkgh\_�*D1��[�
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Jbk�����Ki_dljZevgZy�oZjZdl_jbklbdZ�qm\kl\bl_evgh]h � we_f_glZ� ^ZlqbdZ�MN�baemq_gby �gZ�hkgh\_�ZefZaZ

Jbk�����Dhgkljmdpby �MN�^ZlqbdZ�gZ�hkgh\_�dhfihabpbb�$O1�$O�2�^ZlqbdZ� �`_kldh]h�� MN� baemq_gby� gZ� hkgh\_� dhfihab�pbb� $O1�$O�2��� dhlhjuc� h[_ki_qb\Z_l� \ukhdmx�qm\kl\bl_evghklv� \ ^bZiZahg_� �������� gf� b bf__l�fZdkbfmf� ki_dljZevghc� qm\kl\bl_evghklb� gZ� ^ebg_�\hegu� ���� gf�� Hkgh\gu_� oZjZdl_jbklbdb� ijb[hjZ�ij_^klZ\e_gu�gb`_�Ki_dljZevguc�^bZiZahg��gf �������������������������������� ��������FZdkbfZevgZy�ki_dljZevgZy�qm\kl\bl_evghklv��gf ������������������������������������������� ����
jZ[8 ��< ���������������������������������������������������������������������� �������

l_fg, ��: ������������������������������������������������������������������ �����
jZ[, ��:�������������������������������������������������������������������� ������ �����
l_fg jZ[5 5 �\ hahgh\hc��^uj_�� �������������������������� ��� � ��� �a�����JZaf_j�qm\kl\bl_evghc�h[eZklb��ff ������������������� �u�Qm\kl\bl_evghklv��:�<l ��������������������������������������� ������;ukljh^_ckl\b_��5&���k ���������������������������������������� ����Kljmdlmju� gZ� hkgh\_� $�1� \u]h^gh� hlebqZxlky�iheh`_gb_f� ki_dljZ� qm\kl\bl_evghklb� \ h[eZklb��`_kldh]h�� mevljZnbhe_lZ� �kf�� jbk�� ���� klZ[bevghklvx�iZjZf_ljh\�� Z lZd`_� \hafh`ghklvx� jZ[hlu� ijb[hjZ�ijb� \ukhdbo� l_fi_jZlmjZo� b ih\ur_gguo� mjh\gyo�jZ^bZpbb�Nhlhj_abklhju� gZ� ZefZa_�� dhlhjuc� h[eZ^Z_l�mgbdZevguf� khq_lZgb_f� p_gguo� k\hckl\� �[hevrZy�rbjbgZ� aZij_s_gghc� ahgu�� \ukhdZy� l_iehijh\h^�ghklv�� obfbq_kdZy� b jZ^bZpbhggZy� klhcdhklv� b ^j����qj_a\uqZcgh� i_jki_dlb\gu�^ey� j_]bkljZpbb� �`_kldh]h��MN��D gZklhys_fm�\j_f_gb�nhlh�ijh\h^bf�hklv�ijbjh^�

guo� b kbgl_lbq_k�dbo� fhghdjbklZeeh\�ZefZaZ� bamq_gZ� ^hk�lZlhqgh� ih^jh[gh�>��@�� Him[ebdh\Zgu�lZd`_� ^Zggu_� ih� nh�l h ij h \ h ^ bfh k l b �ie_ghd� ZefZaZ�� \u�jZs_gguo� ba� ]Zah�\hc� nZau� �gZb[he__�jZkijhkljZg_gguc �f_lh^� kbgl_aZ� bkdmk�kl\_gguo� keh_\� Ze�fZaZ���jbk�����>��@��GZ� hkgh\_� ih�ebdjbklZeebq_kdbo�ie_ghd� ZefZaZ� [ueb�kha^Zgu� nhlhj_abk�lb\gu_� ^Zlqbdb� MN�baemq_gby�� Ihemq_g�gu_� wdki_jbf_glZev�gu_�^Zggu_�iha\heyxl�aZdexqblv��qlh�ihebdjbklZeeb�q_kdb_�ie_gdb�]ZahnZagh]h�ZefZaZ�h[eZ^Zxl�nhlhijh�\h^bfhklvx�\ MN�^bZiZahg_��[hevr_c�q_f�nhlhijh\h�^bfhklv� g_dhlhjuo� ijbjh^guo� fhghdjbklZeeh\�ZefZaZ�>��@��< ieZg_�ijZdlbq_kdhc�j_ZebaZpbb�[ueb�ba]hlh\e_gu�hiulgu_� h[jZapu� MN� nhlhj_abklhjh\� gZ� ijbjh^ghf�ZefZa_�kh�ke_^mxsbfb�iZjZf_ljZfb�Ki_dljZevguc�^bZiZahg��gf����������������������������������������� ��������RbjbgZ�ibdZ��gf����������������������������������������������������������� ������Qm\kl\bl_evghklv��:�<l������������������������������������������������ ����L_fgh\h_�khijhlb\e_gb_��=Hf ������������������������������������ ������Nhlh^bh^u� Nhlh^bh^u�� qm\kl\bl_evgu_� \ MN�h[eZklb�� ij_^klZ\e_gu� kljmdlmjZfb� gZ� hkgh\_� S Q� �i_j_oh^h\� �jbk�� ��� Z��� S L Q� � �kljmdlmj� �jbk�� ��� [��� ZlZd`_�gZ�hkgh\_�[Zjv_jZ�Rhlldb��jbk�����\���M nhlh^bh^h\�gZ�hkgh\_� S Q� �i_j_oh^Z�bf__lky�fgh]h�ij_bfms_kl\�� ]eZ\guf� ba� dhlhjuo� y\ey_lky� fZeZy�bg_jpbhgghklv�Ki_dljZevgZy� oZjZdl_jbklbdZ� nhlh^bh^Z� ih^h[gZ�ZgZeh]bqghc� oZjZdl_jbklbd_� nhlhj_abklhjZ�� >ebggh�\hegh\Zy� ]jZgbpZ�qm\kl\bl_evghklb�hij_^_ey_lky� agZ�q_gb_f� rbjbgu� aZij_s_gghc�ahgu�� Z kiZ^� \ dhjhldh\hegh\hc�h[eZklb�ki_dljZ�h[tykgy_lky�l_f��qlh�dhwnnbpb_gl�ih]ehs_gby�jZkl_l�b [hevrZy�qZklv�baemq_gby�ih]eh�sZ_lky�\ ijbih\_joghklghf�keh_�[Zau��]^_�\j_fy�`bagb�g_hkgh\guo�ghkbl_e_c�aZjy^Z�fZeh�b f_gvrZy�qZklv�]_g_jbjh\Zgguo�k\_lhf�ghkb�l_e_c�^hoh^bl�^h�we_dljhggh�^u�jhqgh]h�i_j_oh^Z��Ke_^h\Zl_evgh��iheh`_gb_�dhjhldh\hegh\hc�]jZgb�pu�nhlhqm\kl\bl_evghklb�aZ\bkbl�hl�rbjbgu�[Zau�b kdhjhklb�ih\_j�oghklghc�j_dhf[bgZpbb�Jbk�����Ki_dljZevgZy �qm\kl\bl_evghklv �^ZlqbdZ�gZ�hkgh\_�dhfihabpbb�$O1�$O�2�
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Jbk�����Nhlh^bh^gu_ �kljmdlmju�gZ�hkgh\_�� S Q� �i_j_oh^h\��Z��� S L Q� � �kljmdlmj ��[���[Zjv_jh\ �Rhlldb��\�Ebg_cgZy� aZ\bkbfhklv� nhlhlhdZ� hl� bgl_gkb\ghklb�k\_lZ� y\ey_lky� [hevrbf� ij_bfms_kl\hf� nhlh^bh^h\�i_j_^� nhlhj_abklhjZfb�� L_fgh\h_� khijhlb\e_gb_�nhlh^bh^Z�fh`_l�[ulv�fgh]h�[hevr_��q_f�m nhlhj_abk�lhjZ�� ihkdhevdm� hgh� hij_^_ey_lky� h[jZlguf� lhdhf�we_dljhggh�^ujhqgh]h� i_j_oh^Z�� dhlhjuc� bf__l�g_[hevrh_� agZq_gb_�� Khhl\_lkl\_ggh� hlghr_gb_�l_fgh\h]h� khijhlb\e_gby� d khijhlb\e_gbx� ijb�hk\_s_gbb�m nhlh^bh^Z�lZd`_�\ur_�

AZ\bkbfhklv� ki_dljZevguo� oZjZdl_jbklbd� hl�

l_fi_jZlmju� hij_^_ey_lky� ]eZ\guf� h[jZahf� l_fi_jZ�lmjghc� aZ\bkbfhklvx� dhwnnbpb_glZ� kh[bjZgby�<ebygb_� hdZau\Zxl� l_fi_jZlmjgu_� baf_g_gby�dhwnnbpb_glZ� ih]ehs_gby� k\_lZ�� rbjbgu�aZij_s_gghc� ahgu� ihemijh\h^gbdZ�� ^bnnmabhgghc�^ebgu�g_hkgh\guo�ghkbl_e_c�Nhlh^bh^u� y\eyxlky� [he__� [ukljh^_ckl\mxsbfb�nhlhijb_fgbdZfb��q_f�nhlhj_abklhju�b ijbf_gyxlky�^ey� j_]bkljZpbb� baemq_gby�� fh^mebjh\Zggh]h� ih�bgl_gkb\ghklb��<ukhdh_� [ukljh^_ckl\b_�fh`_l� [ulv�ihemq_gh�\ S L Q� � �kljmdlmj_��kf��jbk�����[���_keb�ih]ehs_�gb_�k\_lZ�ijhbkoh^bl�\ \ukhdhhfghc�h[eZklb��Z lZd`_�\ nhlh^bh^Zo�gZ�hkgh\_�[Zjv_jZ�Rhlldb��kf��jbk�����\���Nhlhijb_fgbdb�gZ�hkgh\_� *D3�ij_^klZ\eyxl�[hev�rhc� bgl_j_k� ^ey� l_o� h[eZkl_c� ijbf_g_gby�� dh]^Z�lj_[m_lky�k_e_dlb\gh_�^_l_dlbjh\Zgb_�MN�baemq_gby��Kh[kl\_ggh_�ih]ehs_gb_�*D3�gZqbgZ_lky�k �����w<��gh�ba�aZ�j_ZebaZpbb�g_ijyfuo�i_j_oh^h\�ijb�wlhc�wg_j]bb�d\Zglh\�hgh�fZeh�b hklZ_lky�lZdh\uf�\iehlv�^h�wg_j]bc�a���� w<�� Kbevgh_� ih]ehs_gb_� gZqbgZ_lky� ebrv� ijb�wg_j]bb�d\Zglh\�[hevr_������w<�H^gbf�ba�lbih\�MN�nhlhijb_fgbdh\�gZ�hkgh\_�*D3�y\eyxlky� ijb[hju�� kha^Zggu_� k bkihevah\Zgb_f�ih\_joghklgh�[Zjv_jguo� kljmdlmj� f_lZee� � nhknb^�]Zeeby��< dZq_kl\_�bkoh^gh]h�fZl_jbZeZ�bkihevamxlky�dZd� h[t_fgu_� fhghdjbklZeeu�� lZd� b wiblZdkbZevgu_�kehb��< dZq_kl\_�f_lZeeZ�^ey�ihemijhajZqgh]h�[Zjv_j�gh]h� dhglZdlZ� gZb[he__� qZklh� bkihevamxl� :X b 1L����������gf���LZdb_�ih\_joghklgh�[Zjv_jgu_�kljmdlmju�h[eZ^Zxl� k\hckl\Zfb�� [ebadbfb� d b^_Zevghc� fh^_eb�dhglZdlZ�f_lZee�ihemijh\h^gbd�Nhlh^bh^u� k [Zjv_jhf� Rhlldb� gZ� hkgh\_� *D3�qm\kl\bl_evgu�\ ^bZiZahg_� ����������gf��bf_xl�fZdkb�fmf�nhlhqm\kl\bl_evghklb�ijb� ����O  fdf�b h[eZ^Zxl�lhdh\hc� qm\kl\bl_evghklvx� ijbf_jgh� ����� :�<l��jbk�����Z���Ebg_cgZy�aZ\bkbfhklv�nhlhlhdZ�hl� iZ^Zxs_]h� baemq_gby� khojZgy_lky� \^hklZlhqgh�rbjhdhf�^bZiZahg_��K ih\u�r_gb_f� l_fi_jZlmju� nhlhqm\kl\bl_ev�ghklv� keZ[h� baf_gy_lky�� GZijy`_gb_�ijh[hy�nhlh^bh^h\�ijb�L ����D khklZ\�ey_l� ����� <�� Bkihevah\Zgb_� k_j_[jZ� \dZq_kl\_� fZl_jbZeZ� dhglZdlZ� iha\hey_l�kha^Zlv� k_e_dlb\guc� nhlhijb_fgbd��jbk�����[���]^_�k_j_[jh�\uihegy_l�nmgdpbx�dhglZdlZ� b k\_lhnbevljZ� h^gh\j_f_ggh�>��@��Nhlhijb_fgbdb�gZ�hkgh\_�6L&�h[eZ^Zxl�ih\ur_gghc� l_fi_jZlmjhc�b jZ^bZpbhg�ghc� mklhcqb\hklvx�� DZj[b^� dj_fgby� �rbjhdhahgguc�ihemijh\h^gbd��AgZq_gb_�_]h�rbjbgu�aZij_s_gghc�ahgu�f_gy_lky�hl������w<���K�6L&��^h������w<���+�6L&���GZ�hkgh\_�dZj[b^Z�dj_fgby�fh`gh�kha^Z\Zlv�dZd�MN�nhlhj_abklhju��lZd�b nhlh^bh^u�k [Zjv_jhf�Rhlldb�b k� S Q� �i_j_oh^hf��GZb[he__� ba\_klgufb�nhlhijb_fgbdZfb�MN�^bZiZahgZ�gZ�6L&�y\eyxlky�nhlh^bh^u�k [Zjv_jhf�Rhlldb��jbk������kh�ke_^mxsb�fb�lbibqgufb�iZjZf_ljZfb�>�����@��
Jbk�����Ki_dljZevgu_ �oZjZdl_jbklbdb �nhlhijb_fgbdh\ �gZ�hkgh\_�[Zjv_jZ�Rhlldb d�*D3�Z ±rbjhdhihehkgh]h��[ ± k_e_dlb\gh]h
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Jbk������Dhgkljmdpby ��Z��b ki_dljZevgZy�oZjZdl_jbklbdZ ��[��nhlhijb_f�gbdZ�gZ�hkgh\_�[Zjv_jZ�Rhlldb d�6L&GZijy`_gb_�iblZgby��< ������������������������������������������������������� �KbeZ�l_fgh\h]h�lhdZ��n:����������������������������������������������������� ���KbeZ�nhlhlhdZ��g: ��������������������������������������������������������������� �����Qm\kl\bl_evghklv��f:�<l ����������������������������������������������
Nhlh^bh^u� gZ� hkgh\_� gbljb^Z� ]Zeeby�� gbljb^Z�Zexfbgby� b l\_j^uo� jZkl\hjh\� $O[*D��[1� y\eyxlky�gZb[he__�i_jki_dlb\gufb�qm\kl\bl_evgufb�we_f_glZfb�\ MN� h[eZklb�� GZ� hkgh\_� dhfihabpbb� $O[*D��[1kha^Zgu� \k_� \ur_i_j_qbke_ggu_� ^bh^gu_� kljmdlmju��jbk���������>������@��NhlhljZgabklhju� >ey�j_]bkljZpbb�MN�baemq_gby�bkihevamxlky� ihe_\u_� nhlhljZgabklhju�� \ hkgh\_�nmgdpbhgbjh\Zgby� dhlhjuo� e_`bl� baf_g_gb_� dhg�p_gljZpbb�ghkbl_e_c�aZjy^Z�\ dZgZe_��Z ke_^h\Zl_evgh��_]h� ijh\h^bfhklb� aZ� kq_l� hk\_s_gghklb��;Zah\u_� dhg�kljmdpbb� ihe_\uo� nhlhljZgabklhjh\� gZ� hkgh\_� [Zjv_�jh\�Rhlldb�b F>I�kljmdlmj�ij_^klZ\�e_gu�gZ�jbk�����>hklhbgkl\hf� ihe_\h]h� nhlhljZgabklhjZ�y\ey_lky� \ukhdh_� \uoh^gh_� khijhlb\e_gb_��\ke_^kl\b_� q_]h� fh]ml� [ulv� h[_ki_q_gu� ohjh�rb_� ihjh]h\u_� oZjZdl_jbklbdb� Hkh[_gghklvx�ihe_\h]h� nhlhljZgabklhjZ� y\ey_lky� lZd`_�gbadZy� bg_jpbhgghklv� \ke_^kl\b_� hlkmlkl\by�bg`_dpbb� b ^bnnmabhgghc� _fdhklb� gZ� \oh^_�D ^jm]bf� hkh[_gghklyf� nhlhijb_fgbdh\� kmkbe_gb_f� �ih� kjZ\g_gbx� k nhlh^bh^Zfb�fh`gh� hlg_klb� [he__� gbadmx� l_fi_jZlmjgmx�b \j_f_ggmx� klZ[bevghklv� oZjZdl_jbklbd�[he__�\ukhdbc�mjh\_gv�rmfZ��km`_gb_�^bZiZah�gZ� ebg_cghklb� \uoh^ghc� oZjZdl_jbklbdb�� Wlb�g_^hklZldb� m^Z_lky� \ g_dhlhjuo� kemqZyo�ij_h^he_lv�� jZa^_eyy� gZ� fhghdjbklZee_� nhlh�qm\kl\bl_evguc�b mkbebl_evguc�we_f_glu�NhlhljZgabklhju� gZ� hkgh\_� F>I� kljmd�lmj� �jbk�� ������ hlebqZxlky� \ukhdbf� [ukljh�^_ckl\b_f��fZeufb�rmfZfb��\ukhdbf�\oh^guf�

Jbk������Dhgkljmdpby ��Z��b ki_dljZevgZy�oZjZdl_�jbklbdZ��[��nhlhijb_fgbdZ�gZ�hkgh\_�*D1� S Q� �i_j_oh^Z�

Jbk������Dhgkljmdpby ��Z��b ki_dljZevgZy�oZjZdl_jbklbdZ � �[�� nhlhijb_fgbdZ� gZ�hkgh\_�[Zjv_jZ�Rhlldb�d j�*D1
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Jbk������Dhgkljmdpby ��Z��b ki_dljZevgZy�oZjZdl_jbklbdZ � �[�� nhlhijb_fgbdZ � gZ�hkgh\_� S L Q�� �i_j_oh^Z�\ l\_j^hf�jZkl\hj_�$O*D1�
Jbk�� ���� Kljmdlmju� ihe_\uo� dZj[b^hdj_fgb_\uo �nhlh�ljZgabklhjh\��F>I��Z��b [Zjv_j�Rhlldb��[��b oZjZdl_jb�klbdb��\��b �]��± l_fgh\u_���^��b �_��ijb�hk\_s_gbb�jlmlghc�eZfihc
khijhlb\e_gb_f�� >ey� gbo� oZjZdl_jgu� ^hklZ�lhqgh� gbadbc� ihjh]� nhlhqm\kl\bl_evghklb� \j_`bf_� g_klZpbhgZjgh]h� h[_^g_gby�� \hafh`�ghklv� mijZ\e_gby� nhlhqm\kl\bl_evghklvx�\g_rgbf� we_dljbq_kdbf� ihe_f�� Z lZd`_�\ukhdZy�jZ^bZpbhggZy�klhcdhklv�NhlhljZgabklhju�gZ�hkgh\_�[Zjv_jZ�Rhl�ldb� h[eZ^Zxl� \ukhdhc� nhlhqm\kl\b�l_evghklvx�� h[_ki_qb\Zxs_c� _s_� [he__�\ukhdh_� [ukljh^_ckl\b_� ih� kjZ\g_gbx� knhlhljZgabklhjZfb�gZ�hkgh\_�F>I�kljmdlmj�< ebl_jZlmj_�bf_xlky�^Zggu_�ih�ihe_\uf�ljZgabklhjZf�� qm\kl\bl_evguf� \ MN� h[eZklb�ki_dljZ�� gZ� hkgh\_� dZj[b^Z� dj_fgby� �jbk� ����>��@� b dhfihabpbc� gbljb^Z� ]Zeeby� � l\_j^u_�jZkl\hju�$O[*D��[1 �jbk�������

  Ij_^klZ\e_gguc� h[ahj� \ h[eZklb� l\_j�^hl_evguo�^Zlqbdh\��`_kldh]h��MN�baemq_gby�ihdZau\Z_l�� qlh�� d kh`Ze_gbx�� bf_xsb_ky� \ebl_jZlmj_� ^Zggu_� ih� iZjZf_ljZf� kha^Zgguo�ijb[hjh\�\_kvfZ�kdmiu��NZdlbq_kdb�hlkmlkl\m�xl�lZdb_�oZjZdl_jbklbdb��dZd�qm\kl\bl_evghklv�nhlhijb_fguo�we_f_glh\��bo�bg_jpbhgghklv��aZ�\bkbfhklv�iZjZf_ljh\�hl�l_fi_jZlmju��Z lZd`_�mklhcqb\hklv�d \ha^_ckl\bx�jZ^bZpbb��< gZklhy�s__�\j_fy�\ P_glj_�fbdjhl_ogheh]bb�b ^bZ]gh�klbdb�KZgdl�I_l_j[mj]kdh]h� ]hkm^Zjkl\_ggh]h�we_dljhl_ogbq_kdh]h�mgb\_jkbl_lZ�kh\f_klgh�k

Jbk�� ���� Kljmdlmju� qm\kl\bl_evguo� we_f_glh\� gZ� hkgh\_�ihe_\h]h�ljZgabklhjZ�k [Zjv_jhf�Rhlldb��Z��b F>I�ljZgab�klhjZ��[�

Jbk������KljmdlmjZ ��Z��b ki_dljZevgZy�oZjZdl_jbklbdZ \uoh^gh]h � lhdZ� �[��ihe_\h]h�ljZgabklhjZ�k [Zjv_jhf�RhlldbgZ�hkgh\_�dhfihabpbb�$O*D1�*D1
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WGIH� �Ki_pbZebabjh\Zggu_� we_dljhggu_� kbkl_fu��ijh\h^blky�dhfie_dk�jZ[hl�ih�bkke_^h\Zgbx�mklhcqb\h�klb� MN� nhlhijb_fguo� mkljhckl\� gZ� hkgh\_� gbljb^Z�Zexfbgby� b dZj[b^Z� dj_fgby� d \ha^_ckl\bx� wdklj_�fZevguo�nZdlhjh\��\ukhdb_�l_fi_jZlmju�� [he__������Kb mjh\gb�jZ^bZpbb� � nex_gk�g_cljhgh\�[he__������g_c�ljhg�kf����Ihemq_ggu_�ij_^\Zjbl_evgu_�j_amevlZlu�ih�a\heyxl� ijh]ghabjh\Zlv� \hafh`ghklv� wdkiemZlZpbb�ijb[hjh\�\ mkeh\byo�ki_p\ha^_ckl\ic�I_jki_dlb\ghklv� rbjhdhahgguo� fZl_jbZeh\� *D1��$�1��6L&�b dhfihabpbc�gZ�bo�hkgh\_�^ey�^Zlqbdh\� �`_�kldh]h�� mevljZnbhe_lZ� [_amkeh\gh� hij_^_ey_lky� lZd`_�kh\f_klbfhklvx�fZl_jbZeh\�b l_ogheh]bc�ijb�kha^Zgbb�MN�hilhiZj��baemqZxsbc�� nhlhijb_fguc�we_f_gl���
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<\_^_gb_�JZa\blb_�l_ogbdb�b l_ogheh]bb�ihfbfh�hq_\b^guo�iexkh\�g_k_l�b agZqbl_evgh_�mkbe_gb_�ikboheh]bq_kdh]h�^Z\e_gby� gZ� q_eh\_dZ�� BgnhjfZpbhggu_� ihlhdb�rmfh\u_�ihey�^_ckl\mxl�m]g_lZxs_�gZ�q_eh\_q_kdmx�ikbobdm� b \uau\Zxl� [ukljmx� mlhfey_fhklv�b jZa^jZ�`bl_evghklv��Hkh[_ggh�g_[eZ]hijbylgh�wlh�\ha^_ckl\b_�ijhy\ey_lky� \ gbadhqZklhlghc� qZklb� ki_dljZ�� ]^_� kh�kj_^hlhq_gZ� hkgh\gZy� wg_j]by� baemq_gby� [hevrbgkl\Z�bklhqgbdh\�a\mdZ�b ]^_�h[uqgu_�kj_^kl\Z�a\mdhbahey�pbb� fZehwnn_dlb\gu�� JZaghh[jZagu_� ih]ehlbl_eb��^_fin_ju�� a\mdhbaheylhju�� gZau\Z_fu_� iZkkb\gufb�kj_^kl\Zfb� aZsblu� >��� �@�� h[eZ^Zxl� wnn_dlb\guf�ih]ehs_gb_f�lhevdh�ijb�ebg_cguo�jZaf_jZo��kjZ\gb�fuo�k ^ebghc�\hegu�baemq_gby��:evl_jgZlb\hc�iZkkb\�guf� f_lh^Zf� aZsblu� y\eyxlky� kbkl_fu� Zdlb\gh]h�]Zr_gby��K:=��>���@��\ dhlhjuo�]Zr_gb_�rmfh\h]h�ihey�^hklb]Z_lky� gZeh`_gb_f� gZ� bkoh^gh_� ihe_� ^jm]h]h�ihey��bg\_jkgh]h�ih�hlghr_gbx�d ]Zkbfhfm�
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WGIH� �Ki_pbZebabjh\Zggu_� we_dljhggu_� kbkl_fu��ijh\h^blky�dhfie_dk�jZ[hl�ih�bkke_^h\Zgbx�mklhcqb\h�klb� MN� nhlhijb_fguo� mkljhckl\� gZ� hkgh\_� gbljb^Z�Zexfbgby� b dZj[b^Z� dj_fgby� d \ha^_ckl\bx� wdklj_�fZevguo�nZdlhjh\��\ukhdb_�l_fi_jZlmju�� [he__������Kb mjh\gb�jZ^bZpbb� � nex_gk�g_cljhgh\�[he__������g_c�ljhg�kf����Ihemq_ggu_�ij_^\Zjbl_evgu_�j_amevlZlu�ih�a\heyxl� ijh]ghabjh\Zlv� \hafh`ghklv� wdkiemZlZpbb�ijb[hjh\�\ mkeh\byo�ki_p\ha^_ckl\ic�I_jki_dlb\ghklv� rbjhdhahgguo� fZl_jbZeh\� *D1��$�1��6L&�b dhfihabpbc�gZ�bo�hkgh\_�^ey�^Zlqbdh\� �`_�kldh]h�� mevljZnbhe_lZ� [_amkeh\gh� hij_^_ey_lky� lZd`_�kh\f_klbfhklvx�fZl_jbZeh\�b l_ogheh]bc�ijb�kha^Zgbb�MN�hilhiZj��baemqZxsbc�� nhlhijb_fguc�we_f_gl���
Kibkhd�ebl_jZlmju �
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<\_^_gb_�JZa\blb_�l_ogbdb�b l_ogheh]bb�ihfbfh�hq_\b^guo�iexkh\�g_k_l�b agZqbl_evgh_�mkbe_gb_�ikboheh]bq_kdh]h�^Z\e_gby� gZ� q_eh\_dZ�� BgnhjfZpbhggu_� ihlhdb�rmfh\u_�ihey�^_ckl\mxl�m]g_lZxs_�gZ�q_eh\_q_kdmx�ikbobdm� b \uau\Zxl� [ukljmx� mlhfey_fhklv�b jZa^jZ�`bl_evghklv��Hkh[_ggh�g_[eZ]hijbylgh�wlh�\ha^_ckl\b_�ijhy\ey_lky� \ gbadhqZklhlghc� qZklb� ki_dljZ�� ]^_� kh�kj_^hlhq_gZ� hkgh\gZy� wg_j]by� baemq_gby� [hevrbgkl\Z�bklhqgbdh\�a\mdZ�b ]^_�h[uqgu_�kj_^kl\Z�a\mdhbahey�pbb� fZehwnn_dlb\gu�� JZaghh[jZagu_� ih]ehlbl_eb��^_fin_ju�� a\mdhbaheylhju�� gZau\Z_fu_� iZkkb\gufb�kj_^kl\Zfb� aZsblu� >��� �@�� h[eZ^Zxl� wnn_dlb\guf�ih]ehs_gb_f�lhevdh�ijb�ebg_cguo�jZaf_jZo��kjZ\gb�fuo�k ^ebghc�\hegu�baemq_gby��:evl_jgZlb\hc�iZkkb\�guf� f_lh^Zf� aZsblu� y\eyxlky� kbkl_fu� Zdlb\gh]h�]Zr_gby��K:=��>���@��\ dhlhjuo�]Zr_gb_�rmfh\h]h�ihey�^hklb]Z_lky� gZeh`_gb_f� gZ� bkoh^gh_� ihe_� ^jm]h]h�ihey��bg\_jkgh]h�ih�hlghr_gbx�d ]Zkbfhfm�

JZkkfhlj_gu�\hijhku�l_hjbb�b ijZdlbdb�ijh_dlbjh\Z�gby�kbkl_f Zdlb\ghc�bg^b\b^mZevghc�aZsblu�hl�Zdmklbq_�kdbo�\ha^_ckl\bc �Zdlb\guo�gZmrgbdh\���IjhZgZebabjh\Zgu�khklZ\� b kljmdlmjZ� bgnhjfZpbhggh]h�� ijh]jZffgh]h� bZiiZjZlgh]h� h[_ki_q_gby� wlbo� kbkl_f�� Bkke_^h\Zgu\hijhku� ijbf_g_gby� fbdjhfbgbZlxjguo� j_]bkljbjmxsbo�^Zlqbdh\� b dhfi_gkbjmxsbo� baemqZl_e_c�� >Zg� djZldbch[ahj�bf_xsboky�gZ�jugd_�Zdlb\guo�gZmrgbdh\�
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I_j\u_� jZajZ[hldb� K:=� hlghkylky� d gZqZem� ���o]h^h\��< �����]��[ueZ�aZiZl_glh\ZgZ�K:=�rmfZ��khklhy\�rZy� ba� fbdjhnhgZ�� [ehdZ� mijZ\e_gby� �\dexqZxs_]h� \k_[y�mkbebl_ev��ebgbb�aZ^_j`db�b nbevlju��b baemqZl_�ey�� G_kfhljy� gZ� dZ`msmxky� ijhklhlm� f_lh^Z� _]h�kljh]h_� l_hj_lbq_kdh_� h[hkgh\Zgb_� g_� jZkkfZljb\Zehkv�\iehlv� ^h� gZqZeZ� ���o ]h^h\�� ;hevrbgkl\h� Z\lhjh\�h]jZgbqb\Zebkv� dZq_kl\_gguf� hibkZgb_f� f_lh^h\� bkj_^kl\� ]Zr_gby� a\mdh\uo� ihe_c�� < wlhl� i_jbh^� [ueb�him[ebdh\Zgu� jZ[hlu� =��HekhgZ� b ?��Fwcy� >�@�� ihk\y�s_ggu_�ehdZevghfm�ih^Z\e_gbx�rmfZ�\ kemqZ_�bg^b\b�^mZevghc�aZsblu��\ Jhkkbb�hkgh\gu_�nbabdh�fZl_fZlb�q_kdb_� f_lh^u� ih� j_ZebaZpbb� ^Zgguo� kbkl_f� [ueb�aZeh`_gu� \ jZ[hlZo� =GP� JN� �:dmklbq_kdbc� bgklblml�bf�� ZdZ^_fbdZ� G�G�� :g^j__\Z�� �KWWS�ZZZ�DNLQ�UX��� Ijb�ihkljh_gbb� kbkl_f� Zdlb\ghc� bg^b\b^mZevghc� aZsblu��dZd� ijZ\beh�� bkihevamxlky� h[e_]q_ggu_� dhgkljmdpbb�]heh\guo�l_e_nhgh\�k mklZgh\e_ggufb�\ gbo�we_f_glZ�fb�K:=��gZijbf_j��^ey�h[kem`b\Zxs_]h�i_jkhgZeZ�iZ�em[ghc�Z\bZpbb�>A@��IjZdlbq_kdh_� ijbf_g_gb_� fbdjhijhp_kkhjguo�kbkl_f� bg^b\b^mZevghc� ZdmklhaZsblu� gZqZehkv� lhevdh�\ ihke_^g__�^_kylbe_lb_��dh]^Z�mf_gvr_gb_�k_[_klhbfh�klb� b jhkl� ijhba\h^bl_evghklb� fbdjhijhp_kkhjguo�dhfie_dlh\��qZs_�\k_]h�gZ�hkgh\_�pbnjh\uo�kb]gZevguo�ijhp_kkhjh\� �'63��� iha\hebeb� jZajZ[Zlu\Zlv� b \uimk�dZlv� kj_^kl\Z� bg^b\b^mZevghc� ZdmklhaZsblu� hjb_glb�jh\Zggu_� g_� lhevdh� gZ� ijhn_kkbhgZeh\�� gh� b gZ�fZkkh\h]h�ihlj_[bl_ey�Ijbf_g_gb_� ^ey� bg^b\b^mZevghc� aZsblu� kbkl_f�Zdlb\gh]h� ]Zr_gby� \_kvfZ� i_jki_dlb\gh�� Ihkdhevdm� \ih^Z\eyxs_f� [hevrbgkl\_� kemqZ_\� \hkijbgbfZ_fZy�kemohf� a\mdh\Zy� \hegZ� y\ey_lky� iehkdhc�� lh� ^ey� __�dhjj_dlghc� j_]bkljZpbb� ^hklZlhqgh� h^gh]h�^\mo�^Zlqbdh\�� <ukhdh_� dZq_kl\h� baemqZl_e_c� kh\j_f_gguo�]heh\guo� l_e_nhgh\� iha\hey_l� ihemqblv� ijZdlbq_kdb�iehkdmx� :QO� \ ^bZiZahg_� ������ ���� =p�� gbadb_� i_j_�oh^gu_� b nZah\u_� bkdZ`_gby�� < j_amevlZl_� kj_^kl\Z�bg^b\b^mZevghc� Zdlb\ghc� ZdmklhaZsblu� iha\heyxl�ih^Z\blv�\g_rg__�rmfh\h_�ihe_�gZ����� ���^;�\ ^bZiZah�g_� qZklhl� ������� =p�� HkeZ[e_gb_� [he__� \ukhdhqZklhl�guo� ihe_c�fh`_l� hkms_kl\eylvky� a\mdhih]ehsZxsbfb�fZl_jbZeZfb�Zf[mrxjh\�]heh\guo�l_e_nhgh\�Kj_^kl\Z� bg^b\b^mZevghc� Zdlb\ghc� ZdmklhaZsblu�ijbf_gyxlky� m`_� ^hklZlhqgh�rbjhdh� gZ� ijhba\h^kl\_��ljZgkihjl_�b \�kbkl_fZo�k\yab��< ihke_^gb_�]h^u�\ k\yab�kh�agZqbl_evguf�kgb`_gb_f�k_[_klhbfhklb�wlb�kbkl_fu�ijhgbdeb� b \� [ulh\mx� kn_jm� b bkihevamxlky� k kZfhc�jZaebqghc� a\mdh\hkijhba\h^ys_c� ZiiZjZlmjhc� \mkeh\byo�ih\ur_ggh]h�rmfZ�Nbabheh]bq_kdb_�oZjZdl_jbklbdb�q_eh\_dZ�dZd�h[t_dlZ�aZsblu�Kemoh\h_� \hkijbylb_� h[_ki_qb\Z_l� q_eh\_dm� ijb_f�a\mdh\uo� dhe_[Zgbc� hl� bklhqgbdZ� a\mdZ�� Kemo� kj_^g_�klZlbklbq_kdh]h� q_eh\_dZ� kihkh[_g� \hkijbgbfZlv�a\mdh\u_� dhe_[Zgby� \ qZklhlghf� ^bZiZahg_� hl� ��� ^h���� ���� =p� �a\mdb� k qZklhlhc� gb`_� ��� =p� hlghkylky� dbgnjZa\mdm��Z k�qZklhlZfb�\ur_��������=p� � d mevljZa\m�dm���

Kl_i_gv�\hkijbylby�a\mdZ�mohf�q_eh\_dZ�aZ\bkbl�hl�mjh\gy� ]jhfdhklb�b mkeh\bc�\hkijbylby��=jhfdhklv� �km[t_dlb\guc� ZgZeh]� bgl_gkb\ghklb� a\mdZ�� hp_gb\Z_�fhc�\ _^bgbpZo�a\mdh\hc�wg_j]bb��<l�kf���beb�\ hlghkb�l_evguo� _^bgbpZo� � ^_pb[_eZo� �^;��� FbgbfZevgh_�a\mdh\h_�^Z\e_gb_��g_h[oh^bfh_�^ey�lh]h��qlh[u�a\md�[ue� keur_g�� gZau\Zxl� ihjh]hf� keurbfhklb�� ;he__�bgl_gkb\gu_� a\mdh\u_� \ha^_ckl\by� \_^ml� d [he_\uf�hsms_gbyf�b fh]ml�ijb\_klb�^Z`_�d ih\j_`^_gbx�hj�]Zgh\�kemoZ�< lZ[ebp_� ij_^klZ\e_gZ� km[t_dlb\gZy� hp_gdZ�^_ckl\by�a\mdZ�jZaebqghc�bgl_gkb\ghklb�gZ�q_eh\_dZ�>�@��
LZ[ebpZ�Mkj_^g_ggZy �hp_gdZ�^_ckl\by�rmfZ�gZ�q_eh\_dZ�hi_jZlhjZ �

Km[t_dlb\gZy�hp_gdZ A\mdh\h_�^Z\�e_gb_��^; KbeZ�a\m�dZ��<l�kfIhjh]�keurbfhklb � �����Rmf�aZf_l_g >h��� ����Rmf�[_kihdhbl �� ����Rmf�f_rZ_l ��� ����JZa]h\hj�g_\hafh`_g ��� ����Rmf�ih^Z\ey_l�b jZa^jZ`Z_l ��� ����;he_\u_�hsms_gby ��� ����
=jZnbd� aZ\bkbfhklb� ]jhfdhklb� a\mdZ� hl� qZklhlu�ij_^klZ\e_g� gZ� jbk�� �� �h^gZdh� bgl_gkb\ghklv� a\mdZ� \^Zgghf� kemqZ_� y\ey_lky�nmgdpb_c� qZklhlu� lhevdh� ^h�mjh\gy����^;���>ey�[hevrbo�mjh\g_c�]jhfdhklb�wlZ�aZ�\bkbfhklv�bkq_aZ_l�Djhf_� ijb\_^_gguo� \ur_� iZjZf_ljh\� a\mdh\u_�dhe_[Zgby� hp_gb\Zxlky� ^ebl_evghklvx�� dhlhjZy� \u�jZ`Z_lky�\ k_dmg^Zo�DZd� ijZ\beh�� bklhqgbdhf� a\mdh\hc� wg_j]bb� y\ey�xlky�ih\_joghklb�dhgkljmdpbc��kh\_jrZxsb_�dhe_[Z�gby��dhlhju_�b kha^Zxl� Zdmklbq_kdh_�ihe_�rmfys_]h�h[t_dlZ��H[jZamxs__ky�Zdmklbq_kdh_�ihe_�oZjZdl_jb�

Jbk�����AZ\bkbfhklv �]jhfdhklb �a\mdZ�hl�qZklhlu�
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Jbk�����KljmdlmjgZy �ko_fZ�fh^_eb �g_Z^Zilb\ghc �kbkl_fu�bg^b\b^mZevghc �ZdmklhaZsblu�am_lky� a\mdh\uf�^Z\e_gb_f� 3 b dhe_[Zl_evghc�kdhjhk�lvx� 8 �� \hagbdZxsbfb� \ lhqd_� \ha^mrghc� kj_^u� ijb�ijhoh`^_gbb�q_j_a�g__�a\mdh\hc�\hegu�Wg_j]_lbq_kdbfb� oZjZdl_jbklbdZfb� Zdmklbq_kdh]h�ihey�y\eyxlky�x bgl_gkb\ghklv� - �� l�_��dhebq_kl\h� wg_j]bb� mijm]bo�\heg�� ijhoh^ysbo� aZ� _^bgbpm� \j_f_gb� q_j_a� _^bgbpm�ih\_joghklb�\ gZijZ\e_gbb�ghjfZeb�x fhsghklv� baemq_gby� 1 �� l�_�� dhebq_kl\h� wg_j]bb��ijhoh^ys_c� �moh^ys_c� gZ� [_kdhg_qghklv�� aZ� _^bgbpm�\j_f_gb� q_j_a� aZfdgmlmx� ih\_joghklv�� h]b[Zxsmx�bklhqgbd�a\mdZ�x iehlghklv� wg_j]bb� a\mdh\uo� \heg� : � dhebq_kl\h�wg_j]bb��kh^_j`Zs_cky�\ _^bgbp_�h[t_fZ�kj_^u�<Z`gmx� jhev� ijb� jZkq_l_� Zdmklbq_kdh]h� ihey�f_oZgbafZ� bf__l� oZjZdl_jbklbdZ� gZijZ\e_gghklb�a\mdhbaemq_gby�bklhqgbdZ��l�_��m]eh\h_�ijhkljZgkl\_g�gh_�jZkij_^_e_gb_�h[jZamxs_]hky�\hdjm]�g_]h�a\mdh\h�]h�^Z\e_gby�
Kljmdlmjgu_�ko_fu�b Ze]hjblfu�kbkl_f�Zdlb\ghc�bg^b\b^mZevghc�aZsblu�Kh]eZkgh�deZkkbnbdZpbb�K:=��ijb\_^_gghc�\ >��� �@��^ey� j_r_gby� aZ^Zq� bg^b\b^mZevghc� aZsblu� fh]ml�� \

h[s_f� kemqZ_�� bkihevah\Zlvky� dZd� g_Z^Zilb\gu_�� lZd�b Z^Zilb\gu_�K:=�Ijb� ijh_dlbjh\Zgbb� g_Z^Zilb\guo�K:=� agZq_gby�bfimevkghc� oZjZdl_jbklbdb�nbevljh\� [ehdZ� mijZ\e_�gby�� ihemq_ggu_� gZ� wlZi_� b^_glbnbdZpbb� \g_rg_]h�rmfh\h]h�ihey�� aZnbdkbjh\Zgu�gZ�dhgdj_lghf� agZq_�gbb��h[_ki_qb\Zxs_f�gZbemqr__�dZq_kl\h�]Zr_gby�^ey�gZb[he__� \_jhylguo� mkeh\bc� jZ[hlu�� H^gZdh� ijb�baf_g_gbb�wlbo�mkeh\bc�h`b^Z_fh]h�dZq_kl\Z�]Zr_gby�fh`gh�g_�ihemqblv��KljmdlmjgZy�ko_fZ�^Zgguo�kbkl_f�gZ�[Za_�$'63�����nbjfu�$QDORJ�'HYLFHV�b ebklbg]�dh^Z�ijh]jZffu�gZ�&���ij_^klZ\e_gu�gZ�jbk�����JZkkfhljbf� jZ[hlm� g_Z^Zilb\ghc� K:=� [he__�ih^jh[gh�� BgnhjfZpby� h \g_rg_f� rmfh\hf� ihe_�\hkijbgylZy� kbkl_fhc� ^Zlqbdh\� �fbdjhnhgh\��� ihke_�hpbnjh\db�ihklmiZ_l�\ [ehd�mijZ\e_gby��A^_kv�f_lh^Z�fb�pbnjh\hc�h[jZ[hldb�]_g_jbjm_lky�kb]gZe��b^_glbq�guc�ih�ki_dljm�bkoh^ghfm��gh�gZoh^ysbcky�d g_fm�\ijhlb\hnZa_��;ehd�mijZ\e_gby�fh`_l�[ulv�j_Zebah\Zg�jZaghh[jZagufb� f_lh^Zfb�� hl� ijh]jZffbjm_fhc�eh]bdb� ^h� g_cjhk_l_c�� gh� gZb[he__� i_jki_dlb\guf�ij_^klZ\ey_lky�ijbf_g_gb_� ki_pbZevgh� jZajZ[hlZgguo�^ey p_e_c h[jZ[hldb \ j_`bf_ j_Zevgh]h \j_f_gb�
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Jbk�� ��� KljmdlmjgZy � ko_fZ� fh^_eb � Z^Zilb\ghc � kbkl_fu� bg^b\b^mZevghc � ZdmklhaZsblu � �MGF;M� ± ma_e� gZkljhcdb�fbdjhijhp_kkhjgh]h �[ehdZ�mijZ\e_gby�hpbnjh\Zgguo�ZgZeh]h\uo�kb]gZeh\�pbnjh\uo�kb]gZev�guo�ijhp_kkhjh\� �'63���Ihemq_gguc�kb]gZe�\ ijhlb\h�nZa_� d bkoh^ghfm� kb]gZem� \u\h^blky� q_j_a� P:I� bkdeZ^u\Z_lky� \ kmffZlhj_� k kb]gZehf� hl� bklhqgbdZ�ihe_agh]h�kb]gZeZ��LZdbf�h[jZahf��baemqZl_eb�kbkl_fu�\hkijhba\h^yl� kmffm� ihe_agh]h� kb]gZeZ� b kb]gZeZ�ijhlb\hnZagh]h�d \g_rg_fm�rmfh\hfm�ihex�< Z^Zilb\guo� K:=� ihfbfh� \ur_i_j_qbke_gguo�kbkl_f� ^Zlqbdh\� bkoh^gh]h� ihey� ^hihegbl_evgh�bkihevamxlky� kbkl_fu� ^Zlqbdh\� kb]gZeZ� hrb[db� ]Z�r_gby��<ujZ[Zlu\Z_fuc� bfb� kb]gZe� y\ey_lky� mijZ\ey�xsbf� ^ey� [ehdZ� mijZ\e_gby�� l�_�� wlhl� kb]gZe� bkihev�am_lky� ^ey� \ha^_ckl\by� gZ� dhwnnbpb_glu� nbevljh\�[ehdZ� mijZ\e_gby� b�� i_j_kljZb\Zy� bo� k ihfhsvx�ki_pbZevguo� Z^Zilb\guo� Ze]hjblfh\�� fbgbfbabjm_l

kb]gZe�hrb[db��KljmdlmjgZy�ko_fZ�Z^Zilb\ghc�kbkl_fu�b ebklbg]�dh^Z�ijh]jZffu�^ey�$'63�����ij_^klZ\e_gu�gZ�jbk�����J_Zebam_fu_� \ Z^Zilb\guo� kbkl_fZo� Ze]hjblfu�fbgbfbaZpbb� kb]gZeZ� hrb[db�� gZijbf_j�� Ze]hjblf�Mb^jhm�OhnnZ� beb� Ze]hjblf� gZbf_gvrbo� d\Z^jZlh\��bgl_jij_lbjmxl� agZq_gby� dhwnnbpb_glh\� nbevljh\�[ehdZ�mijZ\e_gby�dZd�gZqZevgu_�agZq_gby�b Z^Zilb\gh�ih^kljZb\Zxl� bo�� hlke_`b\Zy� baf_g_gby� \g_rg_]h�rmfh\h]h�ihey��Wnn_dlb\ghklv�^_ckl\by�wlbo�Ze]hjbl�fh\� \ kbevghc� kl_i_gb� aZ\bkbl� hl� \ebygby� \hegh\hc�h[jZlghc�k\yab��ihwlhfm�\ gZklhys__�\j_fy�ihy\eyxlky�fh^bnbdZpbb�wlbo�Ze]hjblfh\�k ih\ur_gghc�mklhcqb�\hklvx�d \ebygbx�h[jZlghc�k\yab�
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Jbk�����Dhg^_gkZlhjguc �fbd�jhnhg� FD?� �� J�K nbjfu�6HQQKHLVHU

G_h[oh^bfh� aZf_lblv�� qlh� ijb� hlkm�lkl\bb� ihe_agh]h� kb]gZeZ� Z^Zilb\gu_�Ze]hjblfu� ^h\hevgh� mki_rgh� kijZ\eyxl�ky�k aZ^Zq_c�nbevljZpbb�b \ebygb_�h[jZl�ghc�k\yab�g_\_ebdh��Gh�ijb�ih^Zq_�ihe_a�gh]h�kb]gZeZ�^ey�wnn_dlb\gh]h�\u^_e_gby�kb]gZeZ� hrb[db� ]Zr_gby� g_h[oh^bfh�j_Zebah\Zlv� hq_gv� keh`gu_� Ze]hjblfu�hihagZ\Zgby� b nbevljZpbb�� Ih� wlhc�ijbqbg_� \k_� j_Zebah\Zggu_� gZ� k_]h^gyr�gbc�^_gv�kbkl_fu�bg^b\b^mZevghc�Zdlb\�ghc� ZdmklhaZsblu� ij_^klZ\eyxl� kh[hc�g_Z^Zilb\gu_�kbkl_fu�<u[hj� dhgdj_lgh]h� Ze]hjblfZ� iha\h�ey_l� wdki_jbf_glZevgh� hij_^_eblv�ij_b�fms_kl\Z�b g_^hklZldb�dZ`^hc�ba�kljmd�lmj�^ey�dhgdj_lguo�mkeh\bc�wdkiemZlZpbb�Dhgkljmdlb\gZy�j_ZebaZpby�kbkl_f�Zdlb\ghc�bg^b\b^mZevghc�aZsblu�Dhgkljmdlb\gh� kbkl_fu� bg^b\b^mZevghc� aZsblu�fh]ml� [ulv� \uiheg_gu� \ \b^_� h[e_]q_gguo� ]heh\guo�l_e_nhgh\� hldjulh]h� beb� aZdjulh]h� lbiZ� beb� \ \b^_�kemoh\h]h� ZiiZjZlZ�� l�_�� fbgbZlxjgh]h� ]heh\gh]h�l_e_nhgZ� �gZmrgbdZ�ijh[db�� k Z\lhghfguf� [ehdhf�mijZ\e_gby�� <lhjhc� \ZjbZgl� bf__l� jy^� ij_bfms_kl\��gZijbf_j��h[eZ^Z_l�f_gvrbfb�]Z[Zjblgufb�jZaf_jZfb�b fZkkhc��wj]hghfbqghklvx�baemqZl_ey��gh�\ kbem�jy^Z�h]jZgbq_gbc�� jZkkfhlj_gguo� gb`_�� ijZdlbq_kdZy�j_ZebaZpby� wlh]h� \ZjbZglZ� \_kvfZ� aZljm^gbl_evgZ�� <dZq_kl\_�ijbf_jZ�j_ZebaZpbb�kbkl_fu�bg^b\b^mZevghc�aZsblu�i_j\h]h�\b^Z�fh`gh�ijb\_klb�ijh^mdpbx�nbjf�6HQQKHLVHU��NJ=��b .RVV��KR:���jbk������Fh^_ev� 4=����� �4XLHW� =RQH� ������ jZajZ[hlZgZ� gZ�hkgh\_� [Zah\hc� fh^_eb� ihjlZlb\guo� gZmrgbdh\� k_jbb�3RUWD� 352�� h[eZ^Zxs_c� ijb� \_kvfZ� kdjhfguo� ]Z[Zjbl�guo�jZaf_jZo�b fZkk_�\ukhdbfb�l_ogbq_kdbfb�oZjZdl_�jbklbdZfb�� ^bZiZahg� qZklhl� �ih� mjh\gx� �� ^;�� ���������� =p�� qm\kl\bl_evghklv� ���� ^;�f<l�� ;ehd�mijZ\e_gby� jZkiheh`_g� gZ� kh_^bgbl_evghf� dZ[_e_� ba�[_kdbkehjh^ghc� f_^b� �)&�� b iblZ_lky� hl� ^\mo� [ZlZj_c�nhjfZlZ� �::�� �����<��� Dhfie_dl� [ZlZj_c� jZkkqblZg� gZ�[he__� q_f� ���� q jZ[hlu�� BaemqZl_eb� \uiheg_gu� ih�kZfuf� i_j_^h\uf� l_ogheh]byf�� fZ]gblgu_� kbkl_fu�ba]hlh\e_gu� ba� g_h^bfh\h]h� kieZ\Z�� Z ^bZnjZ]fu� � ba�fZceZjZ� lhesbghc� ��� fdf�� ;ehd� mijZ\e_gby� kh^_j`bl�jZa^_evgu_� ^ey� ijZ\h]h� b e_\h]h� dZgZeh\� :PI�� P:I�b pbnjh\hc� kb]gZevguc� ijhp_kkhj� �'63��� jZ[hlZxsbc�\ nhjfZl_� k nbdkbjh\Zgghc� lhqdhc�� Hg� \uihegy_l�nmgdpbb� pbnjh\hc� nbevljZpbb�� ]_g_jZpbb� ijhlb\hnZ�au� b k� ihfhsvx� ki_pbZebabjh\Zgguo� Ze]hjblfh\�iha\hey_l� hi_jZlb\gh� hlke_`b\Zlv� baf_g_gby� \g_r�g_]h� ihey�� Dhgkljmdlb\gZy� j_ZebaZpby� Zdlb\guo�gZmrgbdh\� +'&� ���� nbjfu� 6HQQKHLVHU� ijZdlbq_kdb�gbq_f� g_� hlebqZ_lky� hl� \ur_ijb\_^_gghc�� aZ� bkdexq_�gb_f� l_ogbq_kdbo� oZjZdl_jbklbd�� ^bZiZahg� qZklhl� ���������� =p�� fZdkbfZevguc� mjh\_gv� \g_rg_]h� rmfZ�����^;�

FbdjhfbgbZlxjbaZpby� Zdmklbq_kdbo�ij_h[jZah\Zl_e_c� � hkgh\gZy�ijh[e_fZ�ihkljh_gby�wnn_dlb\guo�K:=�bg^b\b^mZevghc�aZsblu�Mf_gvr_gb_�jZaf_jh\� Zdmklbq_kdbo�ij_h[jZah\Zl_�e_c��kgb`_gb_�bo�fZkku�b memqr_gb_�bo�wj]hghfbqghklb�y\eyxlky�h^ghc�ba�\Z`g_crbo�ijh[e_f�ijh_dlbjh\Zgby�kbkl_fu� bg^b\b^mZevghc� Zdlb\ghc� ZdmklhaZsblu�JZaf_s_gb_� bo� \ Zf[mrxjZo� ]heh\guo� l_e_nhgh\�gZdeZ^u\Z_l� h]jZgbq_gby� g_� lhevdh� gZ� jZaf_ju�^Zlqbdh\�\g_rg_]h�ihey��gh�b gZ�^bZ]jZffm�bo�gZijZ\�e_gghklb�� ^bgZfbq_kdbc� ^bZiZahg�� nhjfm� :QO�Fbdjhnhgu� ^he`gu� h[eZ^Zlv� ijb� fbgbfZevguo�jZaf_jZo� djm]h\hc� ^bZ]jZffhc� gZijZ\e_gghklb�^bgZfbq_kdbf�^bZiZahghf�g_�f_g__�����^;��iehkdbfb�NQO� b :QO� b fZeufb� i_j_oh^gufb� bkdZ`_gbyfb��Hq_\b^gh��qlh�deZkkbq_kdb_�^bgZfbq_kdb_�fbdjhnhgu�g_� m^h\e_l\hjyxl� \ur_i_j_qbke_gguf� lj_[h\Zgbyf��< ^Zgghf�kemqZ_�p_e_khh[jZagh�bkihevah\Zlv�dhg^_gkZ�lhjgu_�beb�we_dlj_lgu_�fbdjhnhgu��D bo�g_^hklZldZf�ke_^m_l� hlg_klb� g_\hafh`ghklv� jZ[hlu� [_a� \g_rg_]h�[ehdZ� iblZgby��@_eZl_evgh� lZd`_� gZebqb_�fZehrmfy�s_]h�mkbebl_ey�k \ukhdbf�\oh^guf�khijhlb\e_gb_f�^ey�mf_gvr_gby� rmfh\� b gZ\h^hd�� Gh� wlb� g_^hklZldb� kebo\hc�hdmiZxlky�\ukhdbfb�l_ogbq_kdbfb�oZjZdl_jbk�lbdZfb��< dZq_kl\_�ijbf_jZ�fh`gh�ijb\_klb�dhg^_gkZ�lhjguc�fbdjhnhg�FD?���J�K nbjfu�6HQQKHLVHU��jbk������Ijb� ^bZf_lj_� \k_]h� �� ff hg� h[eZ^Z_l� ke_^mxsbfb�l_ogb�q_kdbfb� oZjZd�l_jbklbdZfb�x g_jZ\ghf_jghklv�:QO� \^bZiZahg_����������=p�f_gvr_��^;�x ^bgZfbq_kdbc� ^bZiZahg����^;�x qm\kl\bl_evghklv �Xf<�IZ�>ey�ihemq_gby�lZdbo�iZjZ�f_ljh\�lZd`_�g_�h[hclbkv�[_a�\ukhdbo� l_ogheh]bc�� K\_jo�lhgdb_�ie_gdb�ba�ihebf_jguo�fZl_jbZeh\� kh� kehyfb� f_lZe�ebaZpbb��ihemq_ggufb�k ih�

Jbk�����:dlb\gu_ �gZmrgbdb �nbjf�6HQQKHLVHU �fh^_ev�+'& ����1RLVH*DUG��b .RVV�4XLHW =RQH �����
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Jbk�����FbgbZlxjgu_ �gZmrgbdbnbjfu�621<

fhsvx� \Zdmmfgh]h� gZiu�e_gby� � �\hl� qlh� iha\hey_l�^h[blvky� lZdbo� j_amevlZ�lh\�Ijb� jZajZ[hld_� fbgbZ�lxjguo� b wj]hghfbq_kdbo�baemqZl_e_c� ^ey� kbkl_f�bg^b\b^mZevghc� ZdmklhaZ�sblu� ijboh^blky� klZedb�\Zlvky� k p_euf� jy^hf�ijbgpbibZevguo� h]jZgb�q_gbc�� >ey� wnn_dlb\gh]h�\hkijhba\_^_gby� gbadbo� qZklhl�� ]^_� \ hkgh\ghf� bijboh^blky� ]_g_jbjh\Zlv� ijhlb\hnZaguc� kb]gZe�g_h[oh^bfh�� qlh[u� ih^\b`gZy� kbkl_fZ� baemqZl_ey�i_j_dZqb\ZeZ� agZqbl_evguc� h[t_f� \ha^moZ�� Wlh]h�fh`gh�^h[blvky�^\mfy�imlyfb�x aZ�kq_l�m\_ebq_gby�^bZf_ljZ�^bZnjZ]fu�x aZ�kq_l�m\_ebq_gby�oh^Z�ih^\b`ghc�kbkl_fu�Hq_\b^gh�� qlh� ijb� dhgkljmdlb\ghc� j_ZebaZpbb�kbkl_fu�bg^b\b^mZevghc�Zdm�klhaZsblu�\ \b^_�kemoh\h�]h� ZiiZjZlZ� ^bZf_lj� baemqZl_ey� g_� ^he`_g� ij_\urZlv����²�� kf�� Z ^bZf_lj� jmihjZ� g_� fh`_l� [ulv� [hevr_�^bZf_ljZ� kemoh\h]h� ijhoh^Z�� < wlhc� kblmZpbb� ijb�jZajZ[hld_� fbgbZlxjguo� baemqZl_e_c� b^ml� ih� imlb�m\_ebq_gby�^ebgu�oh^Z�^bZ]jZffu�aZ�kq_l�bkihevah\Z�gby�[he__�fhsghc�fZ]gblghc�kbkl_fu��dZd�ijZ\beh��ba�g_h^bfh\uo�kieZ\h\��b ijbf_g_gby�j_ahgZgkguo�kbkl_f�� ZgZeh]h\�nZahbg\_jlhjguo�kbkl_f�b kbkl_f�k iZkkb\�guf� baemqZl_e_f� \ ]jhfdh]h\hjbl_eyo�� < dZq_kl\_�ijbf_jZ� fh`gh� ijb\_klb� fbgbZlxjgu_� ]heh\gu_�l_e_nhgu� 0'5�('���0/�nbjfu� 621<� �jbk�� ����Ijb�^bZf_lj_� ^bZnjZ]fu� ��� ff� hgb� h[_ki_qb\Zxl� \_kvfZ�jZ\gmx� :QO� \iehlv� ^h� ������ =p� aZ� kq_l� ijbf_g_gby�g_h^bfh\uo�fZ]gblh\�b kbkl_fu�7ZLQ�7XUER�� ZgZeh]Z�nZahbg\_jlhjghc� kbkl_fu�� >hihegbl_evgh� dhjj_dpby�:QO�\ h[eZklb�gbadbo�qZklhl�fh`_l�hkms_kl\eylvky� kihfhsvx� '63�� 0'5�('���0/� f_lh^Zfb� pbnjh\hc�nbevljZpbb�� F_lh^u� pbnjh\hc� h[jZ[hldb� iha\heyxl�ihemqblv�:QO�ijZdlbq_kdb�ex[hc�nhjfu�b kdhjj_dlb�jh\Zlv�__�lZdbf�h[jZahf��qlh[u�j_amevlbjmxsZy�nhjfZ�oZjZdl_jbklbdb�ih� a\mdh\hfm�^Z\e_gbx�[ueZ�[ebadZ� db^_Zevghc�
  

EZ[hjZlhjgh�l_ogbq_kdZy� mklZgh\dZ� ^ey� Z\lhfZlbab�jh\Zgguo�bkke_^h\Zgbc�fbdjhijhp_kkhjguo�g_Z^Zilb\�guo� kbkl_f� bg^b\b^mZevghc� Zdlb\ghc� ZdmklhaZsblu��j_Zebah\ZggZy�gZ�dZn_^j_�BM���F=LM�bf��G�W��;ZmfZgZ��h[_ki_qb\Z_l� ih^Z\e_gb_� Zdmklbq_kdbo� rmfh\� \^bZiZahg_� ������� =p� gZ� ������ ^;�� Wnn_dlb\ghklv�ih^Z\e_gby� g_� h^bgZdh\Z� \ mdZaZgghf� qZklhlghf
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Jbk�����H[h[s_ggZy�l_ieh\Zy�fh^_ev�FNK�[_a�ZghfZevguo�]jZgbp�jZa^_eZ�kj_^�H[h[s_ggZy� l_ieh\Zy� fh^_ev�� ij_^klZ\e_ggZy� gZ�jbk� � ��\dexqZ_l�p_euc� jy^�ijZdlbq_kdbo� aZ^Zq� jZkq_lZ�l_fi_jZlmjguo�ihe_c�\ fhgheblguo�FNK�< fhgheblguo�FNK�^_l_dlbjmxsZy�b kqblu\ZxsZy�kljmdlmju�ba]hlh\eyxlky�ba�h^gh]h�ihemijh\h^gbdh\h]h�fZl_jbZeZ�JZkkfZljb\Z_fZy�h[eZklv�9 rbjbghc� / b lhesbghc�' khklhbl�ba� Q keh_\��ijbq_f� L �c kehc�oZjZdl_jbam_lky�lhesbghc� LG �� dhwnnbpb_glhf� l_iehijh\h^ghklb� LO �BklhqgbdZfb� l_ieh\h]h� ihey� y\eyxlky� \gmlj_ggb_�bklhqgbdb�l_iehlu�k m^_evghc�fhsghklvx� LT b l_ieh\u_�ihlhdb� gZ� ih\_joghklb� kljmdlmju� k iehlghklvx� L4 �Fh^_ev��bah[jZ`_ggZy�gZ�jbk�����khklhbl�ba�h^ghjh^guo�iZjZee_evguo� keh_\� b g_� kh^_j`bl� ZghfZevguo� ]jZgbp�jZa^_eZ�kj_^��lZd�dZd�x \k_�]jZgbpu�keh_\�kh\iZ^Zxl�k h^ghbf_gguf�k_f_c�kl\hf�dhhj^bgZlguo�ih\_joghkl_c� \ FRQVW �x l_iehijh\h^ghklv�keh_\� LO g_�baf_gy_lky�\^hev�mdZ�aZgguo�]jZgbp�H[h[s_ggZy� l_ieh\Zy� fh^_ev�� bah[jZ`_ggZy� gZ�jbk� � ��hlghkblky�d ]b[jb^guf�FNK��< wlbo�kljmdlmjZo�^_l_dlbjmxsZy� b kqblu\ZxsZy� kljmdlmju� ba]hlh\ey�xlky�ba�jZaebqguo�fZl_jbZeh\�WlZ� fh^_ev� kh^_j`bl� ^\_� ZghfZevgu_� ]jZgbpu�jZa^_eZ� kj_^�� y\eyxsb_ky� ]jZgbpZfb� jZa^_eZ� keh_\� �Q � ���Q � b �Q � ��Q �gZ�wlbo�]jZgbpZo�aZ\bkbfhklv�l_iehijh\h^�
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Ij_^eh`_gZ f_lh^bdZ� jZkq_lZ�l_fi_jZlmjguo�ihe_c� \ fgh]hkehcguo� nhlhijb_fguo� kljmdlmjZo��beexkljbjh\ZggZy� ijbf_jhf� jZkq_lZ�l_ieh\uo� j_�`bfh\�]b[jb^gh]h�fZljbqgh]h�nhlhijb_fgbdZ�BD�^bZiZahgZ�gZ�hkgh\_�madhahgguo�l\_j^uo�jZkl\hjh\�&G[+J��[7H �.73��
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G_dhlhju_�Zki_dlu�qbke_ggh]h�j_r_gby�aZ^Zq�jZkq_lZ�l_fi_jZlmjguo�ihe_c�\ FNK�JZkq_l� l_fi_jZlmjgh]h� ihey� \ FNK� \dexqZ_l� ljb�wlZiZ�x hibkZgb_�]_hf_ljbb��nbabq_kdbo�oZjZdl_jbklbd��]_g_jZpbx�dhg_qgh�we_f_glghc�k_ldb�x jZkq_l�k ihfhsvx�FDW�x \bamZebaZpby�b bgl_jij_lZpby�j_amevlZlh\�jZkq_lZ�Wlb� ljb� wlZiZ� gZ� mjh\g_� ijh]jZffgh]h� h[_ki_q_gby�\uihegyxlky�hl^_evgufb�fh^meyfb�x fh^me_f�\\h^Z�^Zgguo��ij_ijhp_kkhjhf���x fh^me_f�\uqbke_gbc��ijhp_kkhjhf�kq_lZ���x fh^me_f�\u\h^Z�j_amevlZlh\��ihklijhp_kkhjhf���Ij_ijhp_kkhj� ij_^gZagZq_g� ^ey� \\h^Z� b ih^]hlh\db�bgnhjfZpbb�� g_h[oh^bfhc� ^ey� j_r_gby� aZ^Zqb� jZkq_lZ�l_fi_jZlmjgh]h� ihey� \ FNK� gZ� IW<F� f_lh^hf�dhg_qguo� we_f_glh\�� Hg� hkms_kl\ey_l� ke_^mxsb_�nmgdpbb�x hibkZgb_�]_hf_ljbb�FNK�x ]_g_jZpbx�dhg_qgh�we_f_glghc�k_ldb�x mdZaZgb_�h[eZkl_c�b ]jZgbp�=_g_jZpby� dhg_qgh�we_f_glghc� k_ldb� \ h[eZklb�aZdexqZ_lky� \ nhjfbjh\Zgbb� kh\hdmighklb� maeh\� bkh\hdmighklb� dhg_qguo� we_f_glh\�� h[_ki_qb\Zxsbo�ijb_fe_fmx� ^bkdj_lbaZpbx� h[eZklb�� Maeu� hij_^_ey�xlky�dhhj^bgZlZfb��lh]^Z�dZd�we_f_glu�oZjZdl_jbamxl�ky�lbihf�b i_j_qg_f�maeh\�Hi_jZpby�mdZaZgby�h[eZkl_c�b ]jZgbp�iha\hey_l�mlhqgblv�ke_^mxsmx�bgnhjfZpbx�x hibkZgb_�nbabq_kdbo�oZjZdl_jbklbd�fZl_jbZeh\�
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Jbk�����Ko_fZ�Ze]hjblfZ�jZkq_lZ�l_fi_jZlmjguo�ihe_c�\FNK�
x hibkZgb_�bklhqgbdh\�x hibkZgb_�]jZgbqguo�mkeh\bc�

Ijhp_kkhj� kq_lZ� ihemqZ_l� gZ� \oh^_� hibkZgb_�dhg_qgh�we_f_glghc� k_ldb�� nbabq_kdb_� oZjZdl_jbklbdb�b ]jZgbqgu_� mkeh\by�� Z gZ� \uoh^_� \u^Z_l� agZq_gby�bkdhfuo�\_ebqbg�\ dZ`^hf�mae_�k_lb��Fh^mev�\uqbke_�gbc�\uihegy_l�ke_^mxsb_�nmgdpbb�x ihkljh_gb_� ih^fZljbp� b ih^\_dlhjh\� gZ� dZ`^hf�dhg_qghf�we_f_gl_�x h[t_^bg_gb_� wlbo� ih^fZljbp� b ih^\_dlhjh\� ^ey�nhjfbjh\Zgby� fZljbpu� b ijZ\hc� qZklb� ebg_cghc�kbkl_fu�mjZ\g_gbc�x mq_l�]jZgbqguo�mkeh\bc�x j_r_gb_�ebg_cghc�kbkl_fu�mjZ\g_gbc�Ihklijhp_kkhj�\uihegy_l�ke_^mxsb_�nmgdpbb�x ba\e_dZ_l�agZqZsmx�bgnhjfZpbx�x ij_^klZ\ey_l�qbke_ggmx�bgnhjfZpbx�\ ]jZnbq_kdhc�nhjf_�^ey�h[e_]q_gby�__ \hkijbylby�b bgl_jij_lZ�pbb�Ko_fZ� Ze]hjblfZ� jZkq_lZ� l_fi_jZlmjguo� ihe_c� \FNK� ij_^klZ\e_gZ� gZ� jbk�� ��� Z kljmdlmjZ� dhfie_dkZ�ijh]jZff�jZkq_lZ�± gZ�jbk�����

Jbk�����KljmdlmjZ�dhfie_dkZ�ijh]jZff�jZkq_lZ�l_fi_jZlmjguo�ihe_c�\FNK�f_lh^hf�dhg_qguo�we_f_glh\�
Dhfie_dk� ijh]jZff� khklhbl� ba� hl^_evguo� iZd_lh\�ijh]jZff�� dZ`^uc� ba� dhlhjuo� \uihegy_l� \iheg_�hij_^_e_ggu_� nmgdpbb�� IZd_l� ijh]jZff� 0(6+�ij_^gZagZq_g�^ey�]_g_jZpbb�dhg_qgh�we_f_glghc�k_ldb�\jZkq_lghc� h[eZklb�� iZd_l� )�(/'0)6� ± ^ey� j_r_gby�aZ^Zq� jZkq_lZ� jZkij_^_e_gby� l_fi_jZlmjguo� ihe_c� \FNK�� iZd_l� *5$3+� ± ^ey� \bamZebaZpbb� j_amevlZlh\�jZkq_lZ� \ \b^_� dZjlbg� jZkij_^_e_gby� l_fi_jZlmjguo�ihe_c�b l�^�>ey�j_r_gby� kbkl_fu� mjZ\g_gbc� ������ihemq_gghc�\j_amevlZl_� ^bkdj_lghc� ZiijhdkbfZpbb� ih� FDW� khijy�`_gghc� djZ_\hc� aZ^Zqb� ���±����� bkihevah\Zg�f_lh^� lj_�m]hevgbdZ�jZaeh`_gby��

Bkke_^h\Zgb_�l_ieh\uo�j_`bfh\�jZ[hlu�]b[jb^ghc�FNK�BD�^bZiZahgZ�gZ�hkgh\_�l\_j^uo�jZkl\hjh\�&G[+J��[7H��.37��K ihfhsvx� jZajZ[hlZggh]h� dhfie_dkZ� ijh]jZff�[ueb� jZkkqblZgu� l_fi_jZlmjgu_� j_`bfu� jZ[hlu�]b[jb^ghc� FNK� �jbk�� ��� k mq_lhf� ]_hf_ljbq_kdbo�jZaf_jh\� djbklZeeh\�� bg^b_\uo� f_`kh_^bg_gbc�l_ieh\u^_e_gbc�\ dj_fgb_\hc�bgl_]jZevghc�ko_f_��BK���i_j\bqghc� h[jZ[hldb� kb]gZeZ� b ba\_klguo� l_iehijb�lhdZo�q_j_a�]jZgbpu� �6 b �6 �JZkq_l�ijh\h^beky�^ey�fZljbqgh]h�nhlhijb_fgbdZ�kjZaf_jhf� djbklZeeZ� nhlh^bh^ghc� fZljbpu� �u�� ff b�jZaf_jhf� djbklZeeZ� dj_fgb_\hc�BK� ��u���ff��<ukhlZ�bg^b_\uo� f_`kh_^bg_gbc� khklZ\eyeZ� ��� fdf� ijb�iehsZ^b� bo� k_q_gbc� ��u��� fdf�� l_iehnbabq_kdb_�dhgklZglu�fZl_jbZeh\�FNI�[jZebkv�ba�jZ[hl�>����@��J_rZehkv�mjZ\g_gb_�l_iehijh\h^ghklb������k ]jZgbq�gufb�mkeh\byfb���7 . gZ� �6 ����������� �����
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Jbk�����JZkq_lgZy�ko_fZ�]b[jb^ghc�FNK�� ± oheh^bevgbd�� � ± kehc� de_y�� � ± dj_fgb_\Zy� bgl_]jZevgZy� ko_fZ�i_j\bqghc� h[jZ[hldb� kb]gZeZ�� � � bg^b_\u_� klhe[bdb�dhglZdlu�� � ±kehc�DJL��� ± kehc�&G7H��� ± ijhk\_leyxs__�ihdjulb_�
�7 4QO w �  w gZ� �6 �� �6 ��������� �����

�7Qw  w gZ� � � � N6 � 6 � 6 � ��� 6 �����
b mkeh\byo� khijy`_gby� ]jZgbp� jZa^_eZ� keh_\� L b M����������< j_amevlZl_� jZkq_lh\� [ueb� ihemq_gu� aZ\bkbfhklb�fZdkbfZevghc� l_fi_jZlmju� jZ[hq_]h� kehy� DJL� hl�l_ieh\u^_e_gbc�\ dj_fgb_\hc�BK��hl�l_iehijh\h^ghklb�de_y��hl�l_iehijblhdh\�q_j_a�ijh\hehqgu_�f_`kh_^bg_�

Jbk�����AZ\bkbfhklv�fZdkbfZevghc�l_fi_jZlmju�jZ[hq_]h�kehy�DJL�hl�l_ieh\u^_e_gbc�\ dj_fgb_\hc�BK�

Jbk�����AZ\bkbfhklv�fZdkbfZevghc�l_fi_jZlmju�jZ[hq_]h�kehy�DJL�hl�l_iehijh\h^ghklb�de_y�

Jbk�����AZ\bkbfhklv�fZdkbfZevghc�l_fi_jZlmju�jZ[hq_]h�kehy�DJL� hl� l_iehijblhdh\� q_j_a� ijh\hehqgu_� f_`kh_^bg_gby�dj_fgb_\hc�BK�k \u\h^Zfb�dhjimkZ�

Jbk�����AZ\bkbfhklv�fZdkbfZevghc�l_fi_jZlmju�jZ[hq_]h�kehy�DJL�hl�jZkkh]eZkh\Zgby�bg^b_\uo�klhe[bdh\�dhglZdlh\�
gby�dj_fgb_\hc�BK� k \u\h^Zfb�dhjimkZ�b hl�jZkkh]eZ�kh\Zgby� bg^b_\uo� klhe[bdh\�dhglZdlh\�� J_amevlZlu�jZkq_lh\�ihdZaZgu�gZ�khhl\_lkl\mxsbo�jbkmgdZo�GZ� jbk�� �±�� ihdZaZgu� ]jZnbdb� aZ\bkbfhklb� fZdkb�fZevghc�l_fi_jZlmju�jZ[hq_]h�kehy�DJL��hl�l_ieh\u^_�e_gbc� \ dj_fgb_\hc� BK� ijb� fhsghklb� l_iehijblhdh\�q_j_a�ijh\hehqgu_�f_`kh_^bg_gby�dj_fgb_\hc�BK�k \u�\h^Zfb� dhjimkZ� �V3  �� lhesbg_� de__\h]h� kehy� �deG  �jbk�� ���� hl� l_iehijh\h^ghklb� de_y� ijb� fhsghklb�\u^_ey_fhc�\ dj_fgb_\hc�BK��jZ\ghc�����<l��fhsghklb�l_iehijblhdh\�q_j_a�ijh\hehqgu_�f_`kh_^bg_gby�dj_f�gb_\hc�BK�k \u\h^Zfb�dhjimkZ� � �V3 � <l�� ��deG  fdf��jbk������hl�fhsghklb�l_iehijblhdh\�q_j_a�ijh\hehqgu_�f_`kh_^bg_gby�dj_fgb_\hc�BK�k \u\h^Zfb�dhjimkZ�ijb�� �93 � <l�� ��deG  fdf�� � �de �O  <l��f�D�� �jbk�� ����hl� jZkkh]eZkh\Zgby� bg^b_\uo� klhe[bdh\�dhglZdlh\� ijb�� �93 � <l�� ��deG  fdf�� � �de �O  <l��f�D �jbk������GZ�jbk�� ���ijb\_^_gh�jZkij_^_e_gb_�l_fi_jZlmjgh]h�ihey�\ jZ[hq_f�keh_�DJL�ijb� � �93 � <l�� ��deG  fdf��� �de �O  <l��f�D��� � �V3 � <l�J_amevlZlu�jZkq_lh\�ihdZaZeb��qlh�jZkkh]eZkh\Zgb_�bg^b_\uo�klhe[bdh\�dhglZdlh\�ijb�k[hjd_�]b[jb^guo�

Jbk������JZkij_^_e_gb_�l_fi_jZlmju�\ jZ[hq_f�keh_�DJL�
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fgh]hkehcguo� nhlhijb_fguo� kljmdlmj� g_� ^he`gZ�ij_\urZlv���fdf��\ ijhlb\ghf�kemqZ_�jZ[hqbc�kehc�DJL�[m^_l�bf_lv�g_^himklbfh�\ukhdmx�l_fi_jZlmjm��lZd�dZd�mom^rZ_lky�_]h�hoeZ`^_gb_�
��Bkihevah\Zgb_� jZajZ[hlZgghc� f_lh^bdb� iha\hey_l�hldZaZlvky�hl�^hjh]hklhysbo�b qZklh�g_\hafh`guo�wdk�i_jbf_glh\��hij_^_eblv�p_e_khh[jZaghklv�lhc�beb�bghc�l_ogheh]bb�ba]hlh\e_gby�ijb[hjh\�b mkljhckl\�gZ�hkgh�\_�fgh]hkehcguo�kljmdlmj��ih\ukblv�dZq_kl\h�b gZ^_`�ghklv�ba^_ebc�fbdjhkbkl_fghc�l_ogbdb�

Kibkhd�ebl_jZlmju�
��� 0HOQLNRY� $�$��� .XOFKLWVN\� 1�$�� DQG� .KU\DSRY� 9�7��7HPSHUDWXUH� ILHOG� PDWKHPDWLFDO� PRGHOLQJ� LQ� PXOWLOD\HU� VHPLFRQGXFWRU�VWUXFWXUHV� EHLQJ� SURGXFHG� DQG� IXQFWLRQLQJ� LQ� PLFURJUDYLW\� ���+\GURPHFKDQLFV� DQG� +HDW�0DVV� 7UDQVIHU� LQ� 0LFURJUDYLW\� 5HYLHZHG�3URFHHGLQJV� RI� WKH� )LUVW� ,QWHUQDWLRQDO� 6\PSRVLXP� RQ� +\GURPHFKDQLFV�DQG� +HDW�0DVV� 7UDQVIHU� LQ� 0LFURJUDYLW\� *RUGRQ� DQG� %UHDFK� 6FLHQFH�3XEOLVKHUV��������3��������������;_jq_gdh�G�G���Djk\k�<�?���Kj_^bg�<�=� Ihemijh\h^gbdh�\u_�l\_j^u_�jZkl\hju�b bo�ijbf_g_gb_��F���<h_gba^Zl�����������Hohlbg�:�K���ImrdZjkdbc�:�K���=hj[Zq_\�<�<� L_iehnb�abq_kdb_�k\hckl\Z�ihemijh\h^gbdh\��F���:lhfba^Zl������������k�

x DhfiZgby� A:H�GL�F>L� hkgh\ZgZ� \ ����� ]h^m� ]jmiihc� \uimkdgbdh\�FNLB��Hkgh\gh_� gZijZ\e_gb_� [bag_kZ� �fhe_dmeyjgu_�l_ogheh]bb�GL�F>L� ± jhkkbckdbc� eb^_j� ih� ijhba\h^kl\m� kdZgbjmxsbo� ahg^h\uo�fbdjhkdhih\� b ba^_ebc�fbdjhf_oZgbdb��dZglbe_\_jh\�� ^ey� gZmdb� b ijhfure_gghklb��<ukhdh_� dZq_kl\h�� l_ogbq_kdb_� oZjZdl_jbklbdb� b hiul� dhfiZgbb� \h[eZklb� f_`^mgZjh^gh]h� fZjd_lbg]Z� h[_ki_qbeb� dhfiZgbb� \hafh`ghklv� ijh^Z\Zlv� \ukhdhl_ogheh]bq_kdmx� �KLJK�WHFK�� ijh^mdpbx� \ [he__� q_f� ��� kljZg�fbjZ�� kj_^b� dhlhjuo�Yihgby��KR:��BajZbev��DZgZ^Z��NjZgpby�� =_jfZgby��Gb^_jeZg^u��DblZc��LZc\Zgv� KdZgbjmxsb_�ahg^h\u_�fbdjhkdhiu�k_jbb�KHE<?J�Fbdjhkdhiu�ij_^hklZ\eyxl�\hafh`ghklv�bkke_^h\Zgby�jZaebqguo�ih\_joghkl_c�kh� k\_jo\ukhdbf� jZaj_r_gb_f� ± hl� ZlhfZjgh]h� ^h� ^he_c�fbdjhf_ljZ��J_Zebam_lky�rbjhdbc� ^bZiZahg� j_`bfh\� baf_j_gby�� iha\heyxsbo� ihemqZlv� bgnhjfZpbx� hlhih]jZnbb�k jZkij_^_e_gb_f�fZ]gblguo��we_dljhklZlbq_kdbo�kbe��jZ[hlhc�\uoh^Z��ehdZevgufb�k\hckl\Zfb�ijh\h^bfhklb�b l�^�KHE<?JU�3��%,2��J���Fh^_ev� Khe\_j� J��;BH� ± ki_pbZebabjh\Zgguc� kdZgbjmxsbc� ahg^h\uc�fbdjhkdhi� ^ey� [bheh]bq_kdbo� b f_^bpbgkdbo� bkke_^h\Zgbc� gZ� \ha^mo_� b \�`b^dhklyo��Ijb[hj�khq_lZ_l�\ k_[_�ij_bfms_kl\Z�klZg^Zjlguo�hilbq_kdbo�f_lh^bd�baf_j_gby� �k\_leh_� ihe_�� nemhj_kp_gpby�� nZah\uc� dhgljZkl�� ^bnn_j_gpbZevgh�bgl_jn_j_gpbhgguc� dhgljZkl�� k bkihevah\Zgb_f� bg\_jlbjh\Zggh]h� hilbq_kdh]h�fbdjhkdhiZ� �gZ�[Za_�2O\PSXV� ,;����beb�%,2/$0�3�� k \hafh`ghklvx�ihemq_gby�ij_^_evguo��fhe_dmeyjguo��jZaj_r_gbc�g_jZajmrZxsbfb�f_lh^Zfb�kdZgbjmxs_c�ahg^h\hc�fbdjhkdhibb�Fh^_ev�Khe\_j�J���± ki_pbZebabjh\Zgguc�kdZgbjmxsbc�ahg^h\uc�fbdjhkdhi��KAF�� ^ey� ijh\_^_gby� nmg^Zf_glZevguo� gZmqguo� bkke_^h\Zgbc�� j_r_gby�ijbdeZ^guo� b l_ogheh]bq_kdbo� aZ^Zq� gZ� fZeuo� h[jZapZo� kh� k\_jo\ukhdbf�jZaj_r_gb_f��\iehlv�^h�ZlhfZjgh]h�jZaj_r_gby�djbklZeebq_kdhc�j_r_ldb�J_`bfu�baf_j_gby�KAF��670�$)0�/)0�0)0�()0�6&0�6.0�3KDVH�,PDJLQJ�
L_ogbq_kdb_ �oZjZdl_jbklbdb �Khe\_jh\ �

3��%,2 3��FZdkbfZevguc �jZaf_j�h[jZapZ��ff««««««««««««««««««««� ��u�� ��u��JZaj_r_gb_�ih�=��$q««««««««««««««««««««««««««�� � ���FbgbfZevguc�rZ]�kdZgbjh\Zgby��lbiu�kdZg_jh\���fdf�«««««««««««�� ���� �����>bZiZahg�kdZgbjh\Zgby��lbiu�kdZg_jh\���fdf�«««««««««««««««�� ��u��u�����u��u� ��u��u������u��u�Ihabpbhgbjh\Zgb_ �h[jZapZ��ff «««««««««««««««««««««�� ��u�� �u�
Jhkkby����������Fhkd\Z��=hk��GBBNI�bf��N�<��EmdbgZ��GL�F>L�l_e���������������������������������������nZdk������������������H�PDLO��VSP#QWPGW�]JUDG�UX��KWWS���ZZZ�QWPGW�UX
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M>D��������������������:�<��Dhjeydh\��dZg^��nba��fZl��gZmd��^hp��<�<��Emqbgbg��^�j l_og��gZmd�B�<��Gbdblbg��ZkibjZgl�KZgdl�I_l_j[mj]kdbc� ]hkm^Zjkl\_gguc� we_dljhl_ogbq_�kdbc� mgb\_jkbl_l��P_glj� fbdjhl_ogheh]bb� b ^bZ]ghk�lbdb�qrjngogojg�6L&��njlrpobergdbtgm~o}w�sjstgnd�njlrpsjstgnopk�tgwojlg�

<\_^_gb_�LjZ^bpbhggu_� ij_^klZ\e_gby� h l_ieh\uo� ijhp_kkZo�dZd�h[�hlghkbl_evgh�f_^e_gguo�b ljm^gh�ih^^Zxsboky�mijZ\e_gbx�� knhjfbjh\Z\rb_ky� \ fZdjhfbj_�� l_jyxl�k\hx� agZqbfhklv� ijb� i_j_oh^_� gZ� fbdjhmjh\_gv�MijZ\ey_fu_� gZ]j_\� b hoeZ`^_gb_� h]jZgbq_gguo�fbdjhh[t_fh\� fh`gh� hkms_kl\eylv� k ^h\hevgh� [hev�rhc�kdhjhklvx��\ i_j\mx�hq_j_^v��[eZ]h^Zjy�wnn_dlZf��k\yaZgguf�k fZkrlZ[bjh\Zgb_f��Wlh�`_�hlghkblky�b d�kdhjhklb� baf_j_gby� jy^Z� nbabq_kdbo� iZjZf_ljh\� kbkihevah\Zgb_f�l_ieh\uo�oZjZdl_jbklbd��Kh\j_f_ggZy�fbdjhl_ogheh]by� iha\hey_l� lZd`_� hkms_kl\eylv� bwnn_dlb\gmx� l_ieh\mx� jZa\yadm� hl^_evguo� we_f_glh\�dhgkljmdpbb��K_gkhju�b ZdlxZlhju��nmgdpbhgbjmxsb_�gZ�hkgh\_�l_ieh\uo�ijhp_kkh\��hlebqZxlky�ijhklhlhc�bgbadhc�klhbfhklvx��hgb� ^hklZlhqgh� ohjhrh� Z^Zilbjh�\Zgu�d ljZ^bpbhgguf�fZl_jbZeZf�b l_ogheh]byf�< gZklhys_c� klZlv_� hkgh\gh_� \gbfZgb_� m^_e_gh�ijb[hjZf� gZ� hkgh\_� dZj[b^Z� dj_fgby�� L_jfbq_kdZy�mklhcqb\hklv� dZj[b^Z� dj_fgby� b l_jfhf_oZgbq_kdZy�kh\f_klbfhklv� k jy^hf� fZl_jbZeh\�� h[eZ^Zxsbo�^bwe_dljbq_kdbfb� b iv_ahwe_dljbq_kdbfb� k\hckl\Zfb��iha\heyxl�kha^Z\Zlv�mgbdZevgu_�h[t_dlu�fbdjhkbkl_f�ghc� l_ogbdb�� kihkh[gu_� jZ[hlZlv� \ wdklj_fZevguo�mkeh\byo�>�@��;Zah\Zy� kljmdlmjZ� k_gkhjh\� b ZdlxZlhjh\� l_ieh�\uo�fbdjhkbkl_f�;Zah\Zy� kljmdlmjZ� jy^Z� l_ieh\uo� fbdjhkbkl_f��fbdjhbaf_jbl_e_c��fbdjhbaemqZl_e_c��fbdjhgZ]j_\Zl_�e_c�� ij_^klZ\ey_l� kh[hc� j_abklhj� gZ� lhgdhc� f_f[jZg_��jbk������=eZ\ghc�hkh[_gghklvx�lZdbo�fbdjhkbkl_f�

Jbk�����;Zah\Zy�kljmdlmjZ�k_f_ckl\Z�l_ieh\uo�fbdjhkbkl_f�gZ�hkgh\_�6L&�
y\eyxlky� fZeu_� h[t_fu� gZ]j_\Z_fuo� h[eZkl_c�� bo�l_ieh\Zy� baheypby� b gbadZy� bg_jpbhgghklv�� qlh�h[_ki_qb\Z_lky�jZkiheh`_gb_f�6L&�j_abklhjZ�gZ�lhgdhc�f_f[jZg_�� >bwe_dljbq_kdb_� kehb�� gZijbf_j� gbljb^Z�Zexfbgby�� bahebjmxl� 6L&�j_abklhj� hl� ih^eh`db� >�@��F_f[jZgZ� \ ih^eh`d_� fh`_l� [ulv� knhjfbjh\ZgZ� dZd�`b^dhklguf�Zgbahljhiguf��lZd�b �kmobf��ieZafhobfb�q_kdbf�ljZ\e_gb_f��< ihke_^g_f�kemqZ_�fh`gh�ihemqblv�ijZdlbq_kdb�hl\_kgu_�kl_gdb�f_f[jZgu�>�@��DeZkkbq_kdZy� l_fi_jZlmjgZy� aZ\bkbfhklv� khijhlb\�e_gby� h[t_fgh]h� ihemijh\h^gbdh\h]h� j_abklhjZ� bf__l�\b^� � �5 5 H[S % � 7f ]^_� 5f ± dhwnnbpb_gl��qbke_ggh�jZ\guc�khijhlb\e_gbx�j_abklhjZ� ijb� l_fi_jZlmj_�� klj_fys_cky� d [_kdhg_qgh�klb�� % ± dhwnnbpb_gl� l_fi_jZlmjghc�qm\kl\bl_evghklb�j_abklhjZ�H^gZdh�� dZd� ihdZaZeb� ijh\_^_ggu_� gZfb� bkke_^h\Z�gby�� l_jfhj_abklhju� gZ� hkgh\_� keh_\� dZj[b^Z� dj_fgby��ihemq_gguo� f_lh^hf� bhggh�obfbq_kdh]h� hkZ`^_gby��emqr_� Ziijhdkbfbjmxlky� ^jm]hc� l_fi_jZlmjghc�aZ\bkbfhklvx�khijhlb\e_gby�

� � �5 5 H[S 7 � % � �������� ����]^_� �5 ± dhwnnbpb_gl��qbke_ggh�jZ\guc�khijhlb\e_gbx�j_abklhjZ� ijb� l_fi_jZlmj_�� klj_fys_cky� d gmex�KijZ\_^eb\hklv� ^Zggh]h� \ujZ`_gby� gZ[ex^ZeZkv� gZfb�ijb� l_fi_jZlmjZo� ^h� ����� D �ijb� � �� �5 � dHf�����%  D���HljbpZl_evgh_� agZq_gb_� l_fi_jZlmjgh]h� dhwnnbpb�_glZ�khijhlb\e_gby�iha\hey_l�k^_eZlv�ij_^iheh`_gb_�hgZebqbb� mqZkldZ� hljbpZl_evgh]h� ^bnn_j_gpbZevgh]h�khijhlb\e_gby� gZ� \hevl�Zfi_jghc� oZjZdl_jbklbd_��<:O���JZkkfhljbf� <:O� j_Zevgh]h� l_jfhj_abklhjZ�bkihevamy� ihemq_ggh_� \ujZ`_gb_� ^ey� l_fi_jZlmjghc�oZjZdl_jbklbdb��>ey�wlh]h�aZibr_f�mjZ\g_gb_�l_ieh\h�]h�[ZeZgkZ�� � � �D8 � 5 , 5 + 7 7  � �������� ����]^_� + � dhwnnbpb_gl�l_iehh[f_gZ��<l�D�� D7 ± l_fi_jZ�lmjZ�hdjm`Zxs_c�kj_^u�Bkihevamy�\ujZ`_gby�����b �����fh`gh�aZibkZlv�<:O�l_jfhj_abklhjZ�\ iZjZf_ljbq_kdhf�\b^_�

JZkkfhlj_gu� ijb[hju� gZ� hkgh\_� dZj[b^Z� dj_f�gby�� dhlhju_�[eZ]h^Zjy�l_jfbq_kdhc� mklhcqb\hklbihke_^g_]h�b _]h�l_jfhf_oZgbq_kdhc�kh\f_klbfhklbk jy^hf�fZl_jbZeh\��h[eZ^Zxsbo�^bwe_dljbq_kdbfbb iv_ahwe_dljbq_kdbfb� k\hckl\Zfb�� kihkh[gu� jZ[h�lZlv� \ wdklj_fZevguo� mkeh\byo�� Z ih� k\hbf� iZjZ�f_ljZf�hlghkylky�d fbdjhkbkl_fghc�l_ogbd_��WlhbgnjZdjZkgu_� baemqZl_eb�� l_jfhZg_fhf_ljbq_kdb_�^Zlqbdb��l_jfhfbdjhj_Zdlhju��jZaebqgu_�l_jfhgZ]�j_\Zl_evgu_�we_f_glu�
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78 5 + H[S 7 7%+ 7, H[S 7 75 %
 § · � �° ¨ ¸© ¹°® § ·°  � �¨ ¸° © ¹¯

����
< j_amevlZl_�ZgZebaZ�kbkl_fu�mjZ\g_gbc�����ihemqbf�\ujZ`_gb_� ^ey� ^bnn_j_gpbZevgh]h� khijhlb\e_gby�l_jfhj_abklhjZ�

�� �� �� D7 7G8 75 H[SG , % %§ ·�§ · � �¨ ¸¨ ¸ ¨ ¸© ¹ © ¹ �Hlkx^Z�ke_^m_l�mkeh\b_�\hagbdgh\_gby�mqZkldZ�k hl�jbpZl_evguf�^bnn_j_gpbZevguf�khijhlb\e_gb_f�
D7 7 %� ! �dhlhjh_� ^ey� bkke_^h\Zgguo� gZfb� l_jfhj_abklhjh\�� ���%  D��ijbf_l�\b^����.D7 7! � �L_fi_jZlmjZ� l_jfhj_abklhjZ� \ lhqd_�fZdkbfmfZ� gZ�ijy`_gby�gZ�<:O�
D7 7 % � �������� ����Hlkx^Z�fh`gh�k^_eZlv�\u\h^�h lhf��qlh�^ey�jZkkfhl�j_gguo�\b^h\�j_abklhjh\�l_fi_jZlmjZ�\ lhqd_�fZdkbfm�fZ� gZijy`_gby� hij_^_ey_lky� lhevdh� l_fi_jZlmjhc�hdjm`Zxs_c� kj_^u� b fZl_jbZehf� qm\kl\bl_evgh]h�we_f_glZ�b g_� aZ\bkbl�hl� mkeh\bc�hoeZ`^_gby� l_jfhj_�abklhjZ��GZ�]jZnbd_�<:O��jbk�����\b^gh��qlh�klZlbq_kdh_�khijhlb\e_gb_� \ lhqdZo� fZdkbfmfZ� h^bgZdh\h_��imgdlbjgZy� ebgby��� AZ\bkbfhklb� jZkkqblZgu� ^ey�jZaebqguo� dhwnnbpb_glh\� l_iehh[f_gZ�� aZ\bkbfhklv�� ± ^ey� dhwnnbpb_glZ� l_iehh[f_gZ� �����+  <l�D�aZ\bkbfhklv�� ± ^ey� �����+  <l�D b� aZ\bkbfhklv�� �^ey� �����+  <l�D�Ijb� jZkkfhlj_gbb� l_ieh\uo� ijhp_kkh\� m^h[gh�\hkihevah\Zlvky�f_lh^hf�ZgZeh]bc��Z bf_ggh�± we_dljh�l_ieh\ufb� ZgZeh]byfb��Wd\b\Ze_glgZy� l_ieh\Zy� ko_fZ�l_jfhj_abklhjZ�gZ�f_f[jZg_�khklhbl�ba�j_abklhjZ� 75 �

Jbk�����<:O�fbdjhgZ]j_\Zl_eu]hc�kljmdlmju�ijb�jZaebqguo�mkeh\byo�hoeZ`^_gby��dhwnnbpb_glZo�l_iehh[f_gZ�

dhg^_gkZlhjZ� 7& b bklhq�gbdZ�lhdZ� 7, �jbk�� ����J_ab�klhj�oZjZdl_jbam_l�l_iehi_�j_^Zqm� hl� f_f[jZgu� gZ�dhjimk�b \h�\g_rgxx�kj_^m��dhg^_gkZlhj� ± l_ieh_f�dhklv� f_f[jZgu�� Z bklhq�gbd� lhdZ� ± \u^_e_gb_�l_iehlu� ijb� ijhoh`^_gbb� lhdZ� q_j_a� l_jfhj_abklhj�< lZ[e�� �� ijb\_^_gh� khhl\_lkl\b_� ZgZeh]bc� l_ieh\uo� bwe_dljbq_kdbo�\_ebqbg�>�@��IhklhyggZy�\j_f_gb�hklu\Z�gby�kbkl_fu�
7 75& 5 &W   �]^_� 75 � l_ieh\h_� khijhlb\e_gb_� f_`^m� f_f[jZghc� b\g_rg_c� kj_^hc� �hkgh\Zgb_f� qbiZ� b \ha^mohf��� 7& �l_ieh_fdhklv�f_f[jZgu�Ij_^klZ\e_ggZy�wd\b\Ze_glgZy�ko_fZ�g_�mqblu\Z_l�l_iehi_j_^Zqm�aZ�kq_l�baemq_gby��qlh�ihlj_[h\Zeh�[u�\\_^_gby� ^hihegbl_evgh]h� g_ebg_cgh]h� we_f_glZ�gZijbf_j�� ZgZeh]Z� ^bh^Z�� Ziijhdkbfbjmxs_]h� nmgd�pbx�a�7�� LZ[ebpZ��:gZeh]bb�l_ieh\uo�b we_dljbq_kdbo�\_ebqbg�L_ieh\Zy�\_ebqbgZ We_dljbq_kdZy �\_ebqbgZL_fi_jZlmjZ�7 ��D GZijy`_gb_ �8 ��<L_ieh\hc�ihlhd� 3 ��<l KbeZ�lhdZ� , ��:Dhebq_kl\h � l_iehlu� 4 ��>` AZjy^� T ��De

L_ieh\h_� khijhlb\e_gb_ �75 ��D�<l We_dljbq_kdh_ �khijhlb\e_gb_5 ��HfL_ieh_fdhklv �& ��>`�D We_dljbq_kdZy �_fdhklv�& ��N
BgnjZdjZkguc�baemqZl_ev�<u^_e_gb_�l_iehlu�ijb�ijhl_dZgbb�lhdZ�q_j_a�j_abklhj�fh`_l�khijh\h`^Zlvky�baemq_gb_f��\b^bfuf�eb[h�bgnjZdjZkguf���MgbdZevghklv�dZj[b^hdj_fgb_�\h]h��6L&��baemqZl_ey�khklhbl�\ lhf��qlh�_]h�ki_dlj�ba�emq_gby�[ebahd�d ki_dljm�baemq_gby�Z[khexlgh�q_jgh�]h�l_eZ��lZd�dZd�hg�bf__l�dhwnnbpb_gl�l_ieh\h]h�baem�q_gby��dhwnnbpb_gl�q_jghlu���[ebadbc�d _^bgbp_��GZ�jbk�����kf��q_l\_jlmx�klhjhgm�h[eh`db��ihdZaZgZ�lbibqgZy�ki_dljZevgZy�oZjZdl_jbklbdZ�kha^Zggh]h�gZfb�BD�fbdjhbaemqZl_ey�gZ�hkgh\_�[Zah\hc�kljmdlmju�ijb�l_fi_jZlmj_�gZ]j_\Zl_evgh]h�we_f_glZ������K��ijb�wlhf�ihlj_[ey_fZy�fbdjhbaemqZl_e_f�fhsghklv�kh�klZ\ey_l�����<l��GZ�jbk����b ���kf��q_l\_jlmx�klhjhgm�h[eh`db��ij_^klZ\e_gu�nhlh]jZnbb�BD�baemqZxs_]h�we_f_glZ�b kZfh]h�ijb[hjZ�\ dhjimk_��;Zah\u_�iZjZf_l�ju�BD�baemqZl_ey�gZ�hkgh\_�6L&�ij_^klZ\e_gu�\ lZ[e�����MgbdZevghklv�baemqZl_e_c�^Zggh]h�lbiZ�aZdexqZ_lky

Jbk�����Wd\b\Ze_glgZy�l_ieh\Zy�ko_fZ
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LZ[ebpZ��;Zah\u_�iZjZf_lju�BD�baemqZl_ey�gZ�hkgh\_�6L&�IZjZf_lj AgZq_gb_>bZiZahg�khijhlb\e_gbc��ijb�����K� �� Hf���������dHfIhklhyggZy�\j_f_gb ��fkIhlj_[ey_fZy�fhsghklv ����������<lFZdkbfZevgZy�l_fi_jZlmjZ ������K
\ lhf�� qlh� hgb� fh]ml� jZ[hlZlv� ^ebl_evgh_� \j_fy� gZ�hldjulhf� \ha^mo_� ijb� l_fi_jZlmj_� ^h� ����� �K [_a�bkihevah\Zgby� aZsblguo� ihdjulbc�� dhlhju_� mom^rZeb�[u� bo� \j_f_ggu_� iZjZf_lju� b bkdZ`Zeb� ki_dljZevgmx�oZjZdl_jbklbdm�H[eZklv� ijbf_g_gby�BD� fbdjhbaemqZl_e_c�� ^bklZg�pbhgguc� gZ]j_\� ehdZevguo� h[eZkl_c� l\_j^h]h� l_eZ� b`b^dhkl_c��BD�ki_dljhf_ljby�`b^dhkl_c�b ]Zah\�

L_jfhZg_fhf_ljbq_kdb_�^Zlqbdb�Hkgh\ghc�ijh[e_fhc��\hagbdZxs_c�ijb�baf_j_gbb�kdhjhkl_c� ihlhdh\� k ihfhsvx� l_jfhZg_fhf_ljh\�y\ey_lky� aZ\bkbfhklv� bo� ihdZaZgbc� hl� l_fi_jZlmju�ihlhdZ��Ihwlhfm� ijboh^blky� \\h^blv� ^hihegbl_evguc�^Zlqbd� l_fi_jZlmju� b ko_fm� dhfi_gkZpbb� \ebygby�l_fi_jZlmju�gZ�ihdZaZgby�l_jfhZg_fhf_ljZ��Ij_^klZ\�eyxl� bgl_j_k� dhgkljmdpbb� ^Zlqbdh\� ihlhdZ�� \ dhlhjuo�dhfi_gkZpby� \ebygby� l_fi_jZlmju� ijhbkoh^bl� g_� \h�\g_rg_c�p_ib��Z \�kZfhf�^Zlqbd_��qlh�h[e_]qZ_l�ijbf_g_�gb_�lZdbo�^Zlqbdh\�b kgb`Z_l�bo�klhbfhklv�GZebqb_� lhqdb� fZdkbfmfZ� gZijy`_gby� gZ� <:O�j_abklhjZ� iha\hebeh� gZf� ij_^eh`blv� dhgkljmdpbx�^ZlqbdZ�� dhlhjZy� ^Z_l� \hafh`ghklv� h^gh\j_f_ggh�baf_jylv� kdhjhklv� b l_fi_jZlmjm� ]Zah\h]h� ihlhdZ�� >ey�wlh]h� baf_jbl_evgZy� ko_fZ� ^he`gZ� ih^^_j`b\Zlv� lhd��iblZxsbc� j_abklhj�� lZdbf�� qlh[u� gZijy`_gb_� gZ� g_f�[ueh� fZdkbfZevguf�� Hij_^_e_gb_� iheh`_gby� lhqdb�fZdkbfmfZ� fh`_l� [ulv� ihemq_gh� ^h[Z\e_gb_f� fZehc�i_j_f_gghc�khklZ\eyxs_c�d hkgh\ghfm�iblZxs_fm�lhdm��LZdbf�h[jZahf��l_fi_jZlmjZ�j_abklhjZ��Z ke_^h\Zl_evgh��b _]h� klZlbq_kdh_� khijhlb\e_gb_� h^ghagZqgh�hij_^_eyxlky� l_fi_jZlmjhc� hdjm`Zxs_c� kj_^u� \khhl\_lkl\bb� k \ujZ`_gb_f� ����� Z fhsghklv� \ lhqd_�fZdkbfmfZ�hij_^_ey_lky�lhevdh�kdhjhklvx�ihlhdZ�>�@��<ukhdb_� l_ieh\Zy�� obfbq_kdZy� b jZ^bZpbhggZy�klhcdhklb� dZj[b^Z� dj_fgby� iha\heyxl� bkihevah\Zlv�^Zlqbdb� ^Zggh]h� lbiZ� \ wdklj_fZevguo� mkeh\byo�wdkiemZlZpbb�� Djhf_� lh]h�� [eZ]h^Zjy� jZkiheh`_gbx�qm\kl\bl_evgh]h� we_f_glZ� ^ZlqbdZ� gZ�f_f[jZg_� memqrZ�xlky�\j_f_ggu_�k\hckl\Z�^ZlqbdZ�GZ� hkgh\_� [Zah\hc� kljmdlmju� gZfb� jZajZ[hlZgu� b^jm]b_� lbiu� l_jfbq_kdbo� ^Zlqbdh\� ihlhdZ��Bo� hkh[_g�ghklvx�y\ey_lky�Z^ZilZpby�d mkeh\byf�hoeZ`^_gby��qlh�h[_ki_qb\Z_l� jZkrbj_gb_� jZ[hq_]h� ^bZiZahgZ� bih\ur_gb_� lhqghklb� baf_j_gbc��< h^ghc� ba� ih^h[guo�dhgkljmdpbc� ijbf_g_gu� ^\Z� j_abklhjZ� >�@�� I_j\uc�j_abklhj� gZoh^blky� gZ� f_f[jZg_� b _]h� l_fi_jZlmjZ�ih^^_j`b\Z_lky�\ur_�l_fi_jZlmju�hdjm`Zxs_c�kj_^u�

gZ�hij_^_e_ggmx�\_ebqbgm��<lhjhc�j_abklhj��bf_xsbc�ohjhrbc� l_ieh\hc� dhglZdl� k djbklZeehf�� baf_jy_l�l_fi_jZlmjm� hdjm`Zxs_c� kj_^u�� Fhsghklv�� aZljZqb�\Z_fZy�gZ�ih^^_j`Zgb_�l_fi_jZlmju�i_j\h]h�j_abklhjZ��ijhihjpbhgZevgZ� dhwnnbpb_glm� l_iehhl^Zqb� + �dhlhjuc�� \ k\hx� hq_j_^v�� k\yaZg� kh� kdhjhklvx� ihlhdZ�nhjfmehc�Dbg]Z�
� �+ N N Y � �]^_� �N b �N ± dhwnnbpb_glu��aZ\bkysb_�hl�dhgkljmdpbb�^ZlqbdZ�� Y ± kdhjhklv�ihlhdZ�Qm\kl\bl_evghklv� lZdbo� ^Zlqbdh\� khklZ\ey_l�ihjy^dZ� �� <��f�k�� \ ^bZiZahg_� kdhjhkl_c� \ha^mrgh]h�ihlhdZ����������f�k�
FbdjhgZ]j_\Zl_evguc�bgkljmf_gl�FbdjhgZ]j_\� \ ehdZevguo� h[t_fZo� b ih^^_j`Zgb_�ihklhygkl\Z�l_fi_jZlmju��\ lhf�qbke_�\ukhdhc�l_fi_jZ�lmju��\ mkeh\byo�\ha^mrghc�kj_^u�hij_^_eyxl�g_h[oh�^bfhklv� jZajZ[hldb� b kha^Zgby� \ukhdhwnn_dlb\guo�fbdjhkljmdlmj�� bgl_]jbjmxsbo� fZeh]Z[Zjblguc�bklhqgbd� l_iehlu� ± gZ]j_\Zl_ev� b kj_^kl\Z� baf_j_gby�l_fi_jZlmju� ± l_fi_jZlmjguc� k_gkhj�� Ijbf_g_gb_�lZdbo� l_ogheh]bq_kdbo�fbdjhkbkl_f� \ h[eZklb�f_^bpb�gu� y\ey_lky� \_kvfZ� ZdlmZevguf�� lZd� dZd� h^ghc� ba�hkgh\guo� ijh[e_f� objmj]bq_kdh]h� \f_rZl_evkl\Z� ^h�kbo� ihj� hklZ_lky� h[bevgh_� djh\hl_q_gb_� \ f_kl_�ijh\_^_gby�jZaj_aZ��Kms_kl\mxsb_�eZa_jgu_�b we_dljh�objmj]bq_kdb_� mklZgh\db� ^ey� dhZ]meypbb� h[eZ^Zxl�p_euf� jy^hf� g_^hklZldh\�� dhlhju_� k^_j`b\Zxl� bo�\g_^j_gb_� >�@��Fgh]b_�objmj]bq_kdb_� aZ^Zqb�� lZdb_�dZd�kl_jbebaZpby�� dhZ]meypby�� ^_kljmdpby�� fh]ml� [ulv�mki_rgh� j_r_gu� ijbf_g_gb_f� ehdZevgh]h� \ha^_ckl\by�\ukhdhc�l_fi_jZlmju�AZ^ZqZ� mijZ\e_gby� ijhp_kkhf� dhZ]meypbb� aZdexqZ�_lky�� \ i_j\mx� hq_j_^v�� \ ih^^_j`Zgbb� l_fi_jZlmju�e_a\by� \ aZ^Zgguo� ij_^_eZo� g_aZ\bkbfh� hl� lZdbo�mkeh\bc�� dZd� ]em[bgZ� ih]jm`_gby� e_a\by� \ ldZgv�kdhjhklv�^\b`_gby� e_a\by��iZjZf_lju� ldZgb��L_fi_jZ�lmjguc� ^bZiZahg� dhZ]meypbb� ^ey� jZaebqguo� \b^h\�ldZgb�gZoh^blky�\ ij_^_eZo����������K��FZl_fZlbq_kdh_�fh^_ebjh\Zgb_�b jZkq_lu�ihdZaZeb��qlh�^ey�h[_ki_q_gby�jZ\ghf_jghklb�gZ]j_\Z�e_a\by�beb�kha^Zgby�lj_[m_fhc�dZjlbgu�l_ieh\h]h�ihey�ke_^m_l�ijbf_gylv�^\_�beb�ljb�k_dpbb� fbdjhgZ]j_\Zl_e_c�� jZkiheh`_gguo� \^hev�j_`ms_c�djhfdb� �jbk�� ����GZ�jbk�� ��ijb\_^_g�ijhnbev�jZkij_^_e_gby� l_fi_jZlmju�ih�^ebg_�e_a\by��ihemq_g�guc fZl_fZlbq_kdbf � fh^_ebjh\Zgb_f ijhp_kkh\�

Jbk�����Dhgkljmdpby�e_a\by�k gZ]j_\Z_fhc�j_`ms_c�djhfdhc����������� gZ]j_\Zl_eb�
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l_iehi_j_^Zqb��Kh]eZkgh� l_f�`_� jZkq_lZf��fZdkbfZev�gZy�g_h[oh^bfZy�^ey� dhZ]meypbb�fhsghklv� khklZ\ey_l����<l�>�@��<j_fy�j_Zdpbb�kbkl_fu�gZ�baf_g_gb_�mkeh\bc�hoeZ`^_gby�khklZ\ey_l�g_�[he__�����k��< ij_^eh`_gghc�dhgkljmdpbb� ^Zlqbdb� l_fi_jZlmju� b gZ]j_\Zl_eb�\uiheg_gu�jZa^_evgh��lZd�dZd�\ukhdZy�kbeZ�iblZxsbo�lhdh\� gZ]j_\Zl_e_c� g_� iha\hey_l� bkihevah\Zlv� bo� \dZq_kl\_�^Zlqbdh\�l_fi_jZlmju�ba�aZ�[hevrh]h�mjh\gy�rmfh\�b agZqbl_evgh]h�iZ^_gby�gZijy`_gby�gZ�f_lZe�ebaZpbb�b dhglZdlguo�iehsZ^dZo��GZijy`_gb_�iblZgby�kdZevi_ey�khklZ\ey_l����������<��qlh�iha\hey_l�ijbf_gblv�Z\lhghfguc�bklhqgbd�iblZgby�b h[_ki_qb\Z_l�we_dljh�[_ahiZkghklv�\ jZ[hl_�Nhlh]jZnby� kZinbjh\h]h� e_a\by� k g_kdhevdbfb�fbdjhgZ]j_\Zl_eyfb�� jZkiheh`_ggufb� \[ebab� j_`ms_c�djhfdb�� ij_^klZ\e_gZ� gZ� jbk�� ��� Z �kf�� q_l\_jlmx�klhjhgm� h[eh`db��� Ko_fZ� mijZ\e_gby� ih^^_j`b\Z_l�l_fi_jZlmjm� e_a\by� \ aZ^Zgguo� ij_^_eZo� b iha\hey_l�mijZ\eylv� l_fi_jZlmjhc� k ihfhsvx� dhfivxl_jZ��jbk� � ��[�� kf�� q_l\_jlmx� klhjhgm� h[eh`db��� Kb]gZe� k^Zlqbdh\� l_fi_jZlmju� kjZ\gb\Z_lky� k hihjguf� kb]gZ�ehf�� \ujZ[Zlu\Z_fuf� fbdjhijhp_kkhjhf� \ aZ\bkbfh�klb�hl� lj_[m_fhc� l_fi_jZlmju� e_a\by��>ey�ih\ur_gby�DI>�jZ[hlu�ko_fu�mijZ\e_gb_�gZ]j_\Zl_eyfb�hkms_kl�\ey_lky� \ dexq_\hf� j_`bf_��Jhev� we_dljhgguo� dexq_c�\uihegyxl�fhsgu_�F>I�ljZgabklhju�I_jki_dlb\ghklv� bkihevah\Zgby� kZinbjZ� b dZj[b^Z�dj_fgby� \ objmj]bb� \ i_j\mx� hq_j_^v� hij_^_ey_lky� bo�\ukhdbfb� f_oZgbq_kdbfb� k\hckl\Zfb� b [bheh]bq_kdhc�bg_jlghklvx�� LZdbf� h[jZahf�� ^ZggZy� jZajZ[hldZ�iha\hebl� hkms_kl\eylv� ijh\_^_gb_� mgbdZevguo� objmj�]bq_kdbo� hi_jZpbc� k fbgbfZevgufb� ihl_jyfb� djh\b� bmkdhj_gguf�aZ`b\e_gb_f�hi_jZpbhgguo�jZg�\ j_amevlZ�l_� ijhl_dZgby� ijhp_kkh\� dhZ]meypbb� gZ� e_a\bb� j_`m�s_]h� bgkljmf_glZ�� Bkihevah\Zgb_� lZdh]h� kdZevi_ey�hkh[_ggh� ZdlmZevgh� ijb� ijh\_^_gbb� g_hleh`guo�hi_jZpbc�\ ihe_\uo�mkeh\byo�
L_jfhfbdjhj_Zdlhj�FbgbZlxjgu_� ZgZeblbdh�l_ogheh]bq_kdb_� kbkl_fu�>�@�ij_^klZ\eyxl� kh[hc�gh\uc�deZkk�ijb[hjh\�^ey�ijh�\_^_gby�bkke_^h\Zgbc�\ fbdjhh[t_fZo�k bkihevah\Z�

gb_f� k\_jofZeuo� dhebq_kl\� \_s_kl\�� GZijbf_j��>GD� ZgZeba� klZe� \Z`guf� f_lh^hf� kh\j_f_gghc�f_^bpbgu� ^ey� b^_glbnbdZpbb� ebqghklb�� \uy\e_�gby� kdjuluo� bgn_dpbc�� QZklh� \ wlbo� kemqZyo�dhebq_kl\h� ZgZebabjm_fh]h� \_s_kl\Z� ^hklZlhqgh�fZeh�� qlh� ^_eZ_l� ijyfh_� hij_^_e_gb_� g_\hafh`�guf�� Ihwlhfm� ^ey� m\_ebq_gby� ZgZebabjm_fhc�ihke_^h\Zl_evghklb� gmde_bgh\uo� dbkehl� fbdjh�ZgZeblbq_kdbc� qbi� h[hjm^m_lky� j_Zdlhjhf� kmijZ\ey_fufb� gZ]j_\hf� b hoeZ`^_gb_f� ^ey� ijh�\_^_gby� ihebf_jZaghc� p_ighc� j_Zdpbb� �IPJ���Ijhp_kk�IPJ� \dexqZ_l� \ k_[y� jy^� pbdeh\� gZ]j_\Z����������DZ`^uc� pbde� m\_ebqb\Z_l� qbkeh�>GD� \ ��jZaZ�� < j_amevlZl_� ijh\_^_gby� ijhp_kkZ� l_jfhpbd�ebjh\Zgby� _^bgbqgZy� >GD� fhe_dmeZ� fh`_l� [ulv�kdhibjh\ZgZ�[hevrh_�qbkeh�jZa�^ey�ihemq_gby�qbkeZ�fhe_dme��^hklZlhqgh]h�^ey�e_]dh]h�^_l_dlbjh\Zgby�H^gZ� ba� \hafh`guo� dhgkljmdpbc� j_ZdlhjZ�ij_^klZ\e_gZ�gZ�jbk������GZebqb_�lhgdbo�ie_ghd�gbljb^Z�dj_fgby� ^Z_l� \hafh`ghklv� ihemq_gby� dZf_j� kijhajZqgufb� f_f[jZgZfb� ^ey� hilbq_kdh]h� ZgZebaZ�ijh^mdlh\�j_Zdpbb�>ey� wnn_dlb\gh]h� b [ukljh]h� i_j_ghkZ� l_iehlu�`_eZl_evgh�bf_lv�kbkl_fm�k gbadhc�l_ieh\hc�_fdhklvx��dhlhjZy� h[_ki_qb\Z_l� [ukljuc� gZ]j_\� b hoeZ`^_gb_�`b^dhklb�� FbgbZlxjbaZpby� ijb\h^bl� d lhfm�� qlh�l_jfbq_kdZy�fZkkZ�[ehdZ�gZ]j_\Z�mf_gvrZ_lky��J_Zdpb�hggZy� dZf_jZ� ih^\_r_gZ� gZ� q_luj_o� [jmkdZo� b lZdbf�h[jZahf� l_jfbq_kdb�bahebjh\ZgZ� hl� km[kljZlZ��DZf_jZ�k gZoh^ys_cky�\ g_c�`b^dhklvx�fh`_l�[ulv�^hklZlhqgh�[ukljh� gZ]j_lZ� k ihfhsvx�fbdjhgZ]j_\Zl_e_c�� jZkih�eh`_gguo� g_ihkj_^kl\_ggh� ih^� kl_gdZfb� dZf_ju�� <h�\j_fy�klZ^bb�hoeZ`^_gby�l_iehlZ�i_j_^Z_lky�ba�dZf_ju�d dhjimkm� qbiZ�� dhlhjuc� bf__l� ihklhyggmx� gbadmx�l_fi_jZlmjm�GZ� jbk�� ��� ij_^klZ\e_gZ� wd\b\Ze_glgZy� l_ieh\Zy�ko_fZ�IPJ�fbdjhj_ZdlhjZ�� J_abklhj� �5 b dhg^_gkZlhj��& oZjZdl_jbamxl� khhl\_lkl\_ggh� l_iehi_j_^Zqm� hl�kl_ghd� j_ZdlhjZ� gZ� dhjimk� djbklZeeZ� b l_ieh_fdhklv�kl_ghd� j_ZdlhjZ�� j_abklhj� �5 b dhg^_gkZlhj� �& �l_iehi_j_^Zqm� hl� kh^_j`bfh]h� j_ZdlhjZ� \h� \g_rgxx�kj_^m� b l_ieh_fdhklv� kh^_j`bfh]h� j_ZdlhjZ�� j_abklhj��5 ± l_iehi_j_^Zqm� hl� gZ]j_\Zl_ey� d kh^_j`bfhfm�j_ZdlhjZ� q_j_a� kl_gdb� j_ZdlhjZ�� Ba� jZkkfhlj_gby�wd\b\Ze_glghc�l_ieh\hc�ko_fu�ke_^m_l��qlh�^ey�h[_ki_�q_gby� \hafh`ghklb� [ukljh]h� gZ]j_\Z� b hoeZ`^_gby�j_ZdlhjZ� khijhlb\e_gb_� j_abklhjZ� �5 b _fdhklv�dhg^_gkZlhjZ� �& ^he`gu�[ulv�fbgbfZevgu��Z khijhlb\�e_gb_� j_abklhjZ� �5 ^he`gh� \u[bjZlvky� bkoh^y� ba�aZ^Zgghc� kdhjhklb� hoeZ`^_gby� b fhsghklb� bklhqgbdZ�lhdZ�

Jbk������Dhgkljmdpby�IPJ�fbdjhj_ZdlhjZ�

Jbk�����K_f_ckl\h�djb\uo�jZkij_^_e_gby�l_fi_jZlmju�ih�^ebg_�gZ]j_\Z_fh]h�e_a\by�ijb�jZaebqguo�kdhjhklyo�_]h�^\b`_gby
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Jbk������Wd\b\Ze_glgZy�l_ieh\Zy�ko_fZ�IPJ�fbdjhj_ZdlhjZ�< jZ[hl_� >��@� gZfb� [ueZ� ij_^eh`_gZ� dhgkljmdpby�fbdjhj_ZdlhjZ�� \ dhlhjhf� gZ]j_\Zl_eb� b ^Zlqbdb�l_fi_jZlmju� [ueb� \uiheg_gu� ba� dZj[b^Z� dj_fgby��ij_\hkoh^ys_]h�ljZ^bpbhgguc�dj_fgbc�ih�obfbq_kdhc�klhcdhklb�b l_iehijh\h^ghklb��Ijb�h[t_f_�fbdjhj_Zd�lhjZ� ���fde�kdhjhklv�baf_g_gby�l_fi_jZlmju�\ bgl_j�\Ze_�����������K fh`_l�gZoh^blvky�gZ�mjh\g_�����������k��>hklb]Z_fZy� \ fbdjhj_ZdlhjZo� ehdZevghklv�� Z lZd`_�\j_f_ggZy�ij_pbabhgghklv�\ha^_ckl\bc�ih\urZ_l� kdh�jhklv�b wnn_dlb\ghklv�ijhl_dZgby�ijhp_kkh\���L_iehnbabq_kdb_� k\hckl\Z� b obfbq_kdZy� bg_jlghklv�dZj[b^Z�dj_fgby�iha\heyxl�ijb�i_j_oh^_�gZ�fbdjhmjh�\_gv� kha^Z\Zlv� mgbdZevgu_� we_f_glu� fbdjhkbkl_fghc�l_ogbdb� gZ� hkgh\_� ijhp_kkh\� ih]ehs_gby� b \u^_e_gby�l_iehlu�� ;eZ]h^Zjy� fbgbZlxjbaZpbb� bkihegbl_evguo�we_f_glh\�^Zlqbdh\�kgb`Z_lky�bo�kh[kl\_ggh_�l_ieh\h_�\ha^_ckl\b_�gZ�baf_jy_fu_�iZjZf_lju�� Z lZd`_�ihlj_[�ey_fZy�fhsghklv�Djhf_� jZkkfhlj_gguo� \ ^Zgghc� klZlv_� lbih\�ijb[hjh\�kms_kl\m_l�_s_�p_euc�jy^�mkljhckl\�fbdjh�kbkl_fghc�l_ogbdb��hkgh\Zgguo�gZ�l_ieh\uo�ijbgpbiZo�jZ[hlu� ± fbdjhdeZiZgu� b fbdjhgZkhku�� fbdjhj_e_�� ZlZd`_� Zdlb\Zlhju� l_ogheh]bq_kdbo� ijhp_kkh\� \ehdZevguo�h[t_fZo�Kibkhd �ebl_jZlmju ����/XFKLQLQ�9�9���.RUO\DNRY�$�9��7KH�6LOLFRQ�&DUELGH�RQ�,QVXODWRU��6&2,��6WUXFWXUH�DV�D�6XEMHFW�RI�+LJK�7HPSHUDWXUH�(OHFWURQLFV����7KH�6HFRQG�(XURSHDQ�&RQIHUHQFH� RQ� +LJK� 7HPSHUDWXUH� (OHFWURQLFV� �+,7(1� ����� 6HSWHPEHU� ������0DQFKHVWHU��(QJODQG��������3���������� Kihkh[� mijZ\e_gby� ijhp_kkhf� ihemq_gby� wiblZdkbZevghc� ihemijh�\h^gbdh\hc� kljmdlmju��IZl_gl�Jhkkbb�� �������� hl� ����������<�<��Emqb�gbg��:�<��Dhjeydh\��K�<��Dhkljhfbg���� .RUO\DNRY� $�9��� /XFKLQLQ� 9�9��� 1LNLWLQ� ,�9��� %XVFK� 9��� /LHVV� +�'���/DGHPDQQ� -�� 6WDEOH� ,QWHJUDWHG� 6L&�%DVHG� 0LFURV\VWHPV�� +HDWHU�7HPSHUDWXUH�6HQVRU������UG�,QWHUQDWLRQDO�:RUNVKRS�RQ�7KHUPDO�,QYHVWLJDWLRQV�RI�,&6�DQG�0L�FURVWUXFWXUHV��7(50�1,&��������6HSWHPEHU�������&DQQHV��)UDQFH����� L_l_ev[Zmf�B�F��� L_l_ev[Zmf�Y�B� Fh^_eb� ijyfhc� ZgZeh]bb��F���GZmdZ�����������k����Gbdblbg�B�<��Gh\uc�Zdlb\guc�^Zlqbd�l_fi_jZlmju�b ]Zah\uo�ihlh�dh\����<k_jhkkbckdZy�fheh^_`gZy�dhgn_j_gpby�ih�nbabd_�ihemijh\h^gbdh\�b ihemijh\h^gbdh\hc� hilh� b gZghwe_dljhgbd_� �������������������� L_a�^hde��KI[�����k����7KH�7ZR�6HQVRU�0LFURIORZQ���+��(�'H�%UHH��/HXVVLQN�3���.RUWKRUVW�7��F��(OZHQVSRHN����(XURVHQVRUV�;��/HXYHQ��%HOJLXP�������6HSWHPEHU��������3����������������G_\hjhlbg�:�B��<\_^_gb_�\ eZa_jgmx�objmj]bx��KI[�����������We_dljhobjmj]bq_kdbc�kdZevi_ev��Iheh`bl_evgh_�j_r_gb_�hl����������ih�aZy\d_�� ��������������������hl�����������<�<��Emqbgbg��:�<��Dhjeydh\��B�<��Gbdblbg��O�>��Ebk_��X��EZ^_fZgg��N��;mr���� 'DQLHO� -�+��� ,TEDO� 6��� 0LOOLQJWRQ� 5�%��� 0RRUH� '�)��� /RZH� &�5���/HVOLH�'�/���/HH�0�$���3HDUFH�0�-��6LOLFRQ�PLFURFKDPEHUV�IRU�'1$�DPSOLILFD�WLRQ���6HQVRUV�DQG�$FWXDWRUV��$�����������3�������������Dhjeydh\�:�<���Emqbgbg�<�<��I_jki_dlb\gZy�we_f_glgZy�[ZaZ�fbd�jhkbkl_fghc�l_ogbdb����Fbdjhkbkl_fgZy�l_ogbdZ��������� ,��K��������

M>D�������������<�E��;m^dbg��dZg^��l_og��gZmd��<�:��IZjrbg��dZg^��l_og��gZmd��K�<��Ijhahjh\��:�D��KZehfZlbg��<�F��Kheh\v_\��dZg^��l_og��gZmd�H:H JZf_gkdh_�ijb[hjhkljhbl_evgh_�dhgkljmdlhjkdh_�[xjh��JID;���]��JZf_gkdh_��Fhkdh\kdZy�h[eZklv�jogrxjbm~o}g�fbtyjlj�fm��sjs�tgn�obdjebxjj�j�prjgotbxjj�

<\_^_gb_�< h[eZklb� gZ\b]Zpbb� b mijZ\e_gby� gZ� hkgh\_�dj_fgb_\hc� fbdjhl_ogheh]bb� \ gZklhys__� \j_fy�jZajZ[Zlu\Zxlky� dj_fgb_\u_� ^Zlqbdb� ^Z\e_gby�Zdk_e_jhf_lju��^Zlqbdb�m]eh\hc�kdhjhklb�b fmevlbk_g�khjgu_� ^Zlqbdb�� Fmevlbk_gkhjgu_� ^Zlqbdb� ij_^klZ\�eyxl� kh[hc� lZdb_� fbdjhf_oZgbq_kdb_� mkljhckl\Z�dhlhju_� iha\heyxl� h^gh\j_f_ggh� baf_jylv� g_kdhevdh�iZjZf_ljh\��gZijbf_j��ebg_cgu_� mkdhj_gby�b m]eh\mx�kdhjhklv�� Bkihevah\Zgb_� dj_fgb_\uo� fbdjhf_oZgbq_�kdbo� Zdk_e_jhf_ljh\� \ fmevlbk_gkhjghf� j_`bf_� ^Z_l�\hafh`ghklv�ihkljh_gby�rbjhdhc�]Zffu�ijb[hjh\�^ey�kbkl_f�gZ\b]Zpbb�b mijZ\e_gby�jZaebqgufb�h[t_dlZfb�
Dhfi_gkZpbhgguc�dj_fgb_\uc�Zdk_e_jhf_lj�< H:H� JID;� jZ[hlu� \ h[eZklb� bkihevah\Zgby�dj_fgb_\hc� fbdjhf_oZgbdb� \ ^ZlqbdZo� i_j\bqghc�bgnhjfZpbb�^ey�gZ\b]Zpbhgguo�kbkl_f�gZqZebkv�k ���o]h^h\��< k\h_c� klZlv_� fu� hibjZebkv� gZ� gZr� [hevrhc�hiul� jZajZ[hldb� h[uqguo�f_oZgbq_kdbo� Zdk_e_jhf_l�jh\� b ]bjhkdhih\��:dk_e_jhf_lju� gZ� gZr_f� ij_^ijb�ylbb� \k_]^Z� kljhbebkv� ih� _^bghc� ko_f_� h^ghhkgh]h�fZylgbdh\h]h� dhfi_gkZpbhggh]h� Zdk_e_jhf_ljZ�Ijbf_gyebkv� jZaebqgu_� \b^u� ih^\_kZ� fZylgbdh\��ihieZ\dh\u_�� �kmob_���gZ�mijm]hf�ih^\_k_���gh�h[sZy�ko_fZ�hklZ\ZeZkv�g_baf_gghc��Ihwlhfm�i_j\hgZqZevgh�[ueZ� k^_eZgZ� ihiuldZ� ijbf_gblv� dj_fgbc� \ dZq_kl\_�dhgkljmdpbhggh]h� fZl_jbZeZ� ^ey� ih^\_kZ� fZylgbdZ�Zdk_e_jhf_ljZ�� GZ� ij_^ijbylbb� [ue� lhevdh� hiul�jZ[hlu� \ h[eZklb� l_ogheh]bb� ba]hlh\e_gby� ]b[jb^gh�ie_ghqguo�we_dljhgguo�[ehdh\��^ey�q_]h�[ueZ�kha^ZgZ�khhl\_lkl\mxsZy�l_ogheh]bq_kdZy�[ZaZ��< wlhf�gZijZ\�e_gbb�[ueb�^hklb]gmlu� agZqbl_evgu_�mki_ob��hkh[_ggh�\ kha^Zgbb� \lhjbqguo� bklhqgbdh\� we_dljhiblZgby�]_g_jZlhjh\ gZijy`_gby���l_jfhklZlbjh\Zgguo fbdjh�

Ijb\_^_gu� g_dhlhju_� j_amevlZlu� jZ[hl�� ijh�\h^bfuo�H:H� JID;� \ h[eZklb� kha^Zgby� dj_fgb_�\uo�Zdk_e_jhf_ljh\�b fmevlbk_gkhjguo�^Zlqbdh\��Ij_^klZ\e_gu�hkgh\gu_ oZjZdl_jbklbdb�dj_fgb_\h]h�dhfi_gkZpbhggh]h� Zdk_e_jhf_ljZ� b jZahfdgmlh]hZdk_e_jhf_ljZ�k qZklhlguf�\uoh^hf��Z lZd`_�g_�dhlhju_� j_amevlZlu� bkiulZgbc� fZd_lguo� h[jZaph\�we_dljhklZlbq_kdh]h�Zdk_e_jhf_ljZ�b fmetlbk_gkhj�gh]h�^ZlqbdZ�
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Jbk������Wd\b\Ze_glgZy�l_ieh\Zy�ko_fZ�IPJ�fbdjhj_ZdlhjZ�< jZ[hl_� >��@� gZfb� [ueZ� ij_^eh`_gZ� dhgkljmdpby�fbdjhj_ZdlhjZ�� \ dhlhjhf� gZ]j_\Zl_eb� b ^Zlqbdb�l_fi_jZlmju� [ueb� \uiheg_gu� ba� dZj[b^Z� dj_fgby��ij_\hkoh^ys_]h�ljZ^bpbhgguc�dj_fgbc�ih�obfbq_kdhc�klhcdhklb�b l_iehijh\h^ghklb��Ijb�h[t_f_�fbdjhj_Zd�lhjZ� ���fde�kdhjhklv�baf_g_gby�l_fi_jZlmju�\ bgl_j�\Ze_�����������K fh`_l�gZoh^blvky�gZ�mjh\g_�����������k��>hklb]Z_fZy� \ fbdjhj_ZdlhjZo� ehdZevghklv�� Z lZd`_�\j_f_ggZy�ij_pbabhgghklv�\ha^_ckl\bc�ih\urZ_l� kdh�jhklv�b wnn_dlb\ghklv�ijhl_dZgby�ijhp_kkh\���L_iehnbabq_kdb_� k\hckl\Z� b obfbq_kdZy� bg_jlghklv�dZj[b^Z�dj_fgby�iha\heyxl�ijb�i_j_oh^_�gZ�fbdjhmjh�\_gv� kha^Z\Zlv� mgbdZevgu_� we_f_glu� fbdjhkbkl_fghc�l_ogbdb� gZ� hkgh\_� ijhp_kkh\� ih]ehs_gby� b \u^_e_gby�l_iehlu�� ;eZ]h^Zjy� fbgbZlxjbaZpbb� bkihegbl_evguo�we_f_glh\�^Zlqbdh\�kgb`Z_lky�bo�kh[kl\_ggh_�l_ieh\h_�\ha^_ckl\b_�gZ�baf_jy_fu_�iZjZf_lju�� Z lZd`_�ihlj_[�ey_fZy�fhsghklv�Djhf_� jZkkfhlj_gguo� \ ^Zgghc� klZlv_� lbih\�ijb[hjh\�kms_kl\m_l�_s_�p_euc�jy^�mkljhckl\�fbdjh�kbkl_fghc�l_ogbdb��hkgh\Zgguo�gZ�l_ieh\uo�ijbgpbiZo�jZ[hlu� ± fbdjhdeZiZgu� b fbdjhgZkhku�� fbdjhj_e_�� ZlZd`_� Zdlb\Zlhju� l_ogheh]bq_kdbo� ijhp_kkh\� \ehdZevguo�h[t_fZo�Kibkhd �ebl_jZlmju ����/XFKLQLQ�9�9���.RUO\DNRY�$�9��7KH�6LOLFRQ�&DUELGH�RQ�,QVXODWRU��6&2,��6WUXFWXUH�DV�D�6XEMHFW�RI�+LJK�7HPSHUDWXUH�(OHFWURQLFV����7KH�6HFRQG�(XURSHDQ�&RQIHUHQFH� RQ� +LJK� 7HPSHUDWXUH� (OHFWURQLFV� �+,7(1� ����� 6HSWHPEHU� ������0DQFKHVWHU��(QJODQG��������3���������� Kihkh[� mijZ\e_gby� ijhp_kkhf� ihemq_gby� wiblZdkbZevghc� ihemijh�\h^gbdh\hc� kljmdlmju��IZl_gl�Jhkkbb�� �������� hl� ����������<�<��Emqb�gbg��:�<��Dhjeydh\��K�<��Dhkljhfbg���� .RUO\DNRY� $�9��� /XFKLQLQ� 9�9��� 1LNLWLQ� ,�9��� %XVFK� 9��� /LHVV� +�'���/DGHPDQQ� -�� 6WDEOH� ,QWHJUDWHG� 6L&�%DVHG� 0LFURV\VWHPV�� +HDWHU�7HPSHUDWXUH�6HQVRU������UG�,QWHUQDWLRQDO�:RUNVKRS�RQ�7KHUPDO�,QYHVWLJDWLRQV�RI�,&6�DQG�0L�FURVWUXFWXUHV��7(50�1,&��������6HSWHPEHU�������&DQQHV��)UDQFH����� L_l_ev[Zmf�B�F��� L_l_ev[Zmf�Y�B� Fh^_eb� ijyfhc� ZgZeh]bb��F���GZmdZ�����������k����Gbdblbg�B�<��Gh\uc�Zdlb\guc�^Zlqbd�l_fi_jZlmju�b ]Zah\uo�ihlh�dh\����<k_jhkkbckdZy�fheh^_`gZy�dhgn_j_gpby�ih�nbabd_�ihemijh\h^gbdh\�b ihemijh\h^gbdh\hc� hilh� b gZghwe_dljhgbd_� �������������������� L_a�^hde��KI[�����k����7KH�7ZR�6HQVRU�0LFURIORZQ���+��(�'H�%UHH��/HXVVLQN�3���.RUWKRUVW�7��F��(OZHQVSRHN����(XURVHQVRUV�;��/HXYHQ��%HOJLXP�������6HSWHPEHU��������3����������������G_\hjhlbg�:�B��<\_^_gb_�\ eZa_jgmx�objmj]bx��KI[�����������We_dljhobjmj]bq_kdbc�kdZevi_ev��Iheh`bl_evgh_�j_r_gb_�hl����������ih�aZy\d_�� ��������������������hl�����������<�<��Emqbgbg��:�<��Dhjeydh\��B�<��Gbdblbg��O�>��Ebk_��X��EZ^_fZgg��N��;mr���� 'DQLHO� -�+��� ,TEDO� 6��� 0LOOLQJWRQ� 5�%��� 0RRUH� '�)��� /RZH� &�5���/HVOLH�'�/���/HH�0�$���3HDUFH�0�-��6LOLFRQ�PLFURFKDPEHUV�IRU�'1$�DPSOLILFD�WLRQ���6HQVRUV�DQG�$FWXDWRUV��$�����������3�������������Dhjeydh\�:�<���Emqbgbg�<�<��I_jki_dlb\gZy�we_f_glgZy�[ZaZ�fbd�jhkbkl_fghc�l_ogbdb����Fbdjhkbkl_fgZy�l_ogbdZ��������� ,��K��������

M>D�������������<�E��;m^dbg��dZg^��l_og��gZmd��<�:��IZjrbg��dZg^��l_og��gZmd��K�<��Ijhahjh\��:�D��KZehfZlbg��<�F��Kheh\v_\��dZg^��l_og��gZmd�H:H JZf_gkdh_�ijb[hjhkljhbl_evgh_�dhgkljmdlhjkdh_�[xjh��JID;���]��JZf_gkdh_��Fhkdh\kdZy�h[eZklv�jogrxjbm~o}g�fbtyjlj�fm��sjs�tgn�obdjebxjj�j�prjgotbxjj�

<\_^_gb_�< h[eZklb� gZ\b]Zpbb� b mijZ\e_gby� gZ� hkgh\_�dj_fgb_\hc� fbdjhl_ogheh]bb� \ gZklhys__� \j_fy�jZajZ[Zlu\Zxlky� dj_fgb_\u_� ^Zlqbdb� ^Z\e_gby�Zdk_e_jhf_lju��^Zlqbdb�m]eh\hc�kdhjhklb�b fmevlbk_g�khjgu_� ^Zlqbdb�� Fmevlbk_gkhjgu_� ^Zlqbdb� ij_^klZ\�eyxl� kh[hc� lZdb_� fbdjhf_oZgbq_kdb_� mkljhckl\Z�dhlhju_� iha\heyxl� h^gh\j_f_ggh� baf_jylv� g_kdhevdh�iZjZf_ljh\��gZijbf_j��ebg_cgu_� mkdhj_gby�b m]eh\mx�kdhjhklv�� Bkihevah\Zgb_� dj_fgb_\uo� fbdjhf_oZgbq_�kdbo� Zdk_e_jhf_ljh\� \ fmevlbk_gkhjghf� j_`bf_� ^Z_l�\hafh`ghklv�ihkljh_gby�rbjhdhc�]Zffu�ijb[hjh\�^ey�kbkl_f�gZ\b]Zpbb�b mijZ\e_gby�jZaebqgufb�h[t_dlZfb�
Dhfi_gkZpbhgguc�dj_fgb_\uc�Zdk_e_jhf_lj�< H:H� JID;� jZ[hlu� \ h[eZklb� bkihevah\Zgby�dj_fgb_\hc� fbdjhf_oZgbdb� \ ^ZlqbdZo� i_j\bqghc�bgnhjfZpbb�^ey�gZ\b]Zpbhgguo�kbkl_f�gZqZebkv�k ���o]h^h\��< k\h_c� klZlv_� fu� hibjZebkv� gZ� gZr� [hevrhc�hiul� jZajZ[hldb� h[uqguo�f_oZgbq_kdbo� Zdk_e_jhf_l�jh\� b ]bjhkdhih\��:dk_e_jhf_lju� gZ� gZr_f� ij_^ijb�ylbb� \k_]^Z� kljhbebkv� ih� _^bghc� ko_f_� h^ghhkgh]h�fZylgbdh\h]h� dhfi_gkZpbhggh]h� Zdk_e_jhf_ljZ�Ijbf_gyebkv� jZaebqgu_� \b^u� ih^\_kZ� fZylgbdh\��ihieZ\dh\u_�� �kmob_���gZ�mijm]hf�ih^\_k_���gh�h[sZy�ko_fZ�hklZ\ZeZkv�g_baf_gghc��Ihwlhfm�i_j\hgZqZevgh�[ueZ� k^_eZgZ� ihiuldZ� ijbf_gblv� dj_fgbc� \ dZq_kl\_�dhgkljmdpbhggh]h� fZl_jbZeZ� ^ey� ih^\_kZ� fZylgbdZ�Zdk_e_jhf_ljZ�� GZ� ij_^ijbylbb� [ue� lhevdh� hiul�jZ[hlu� \ h[eZklb� l_ogheh]bb� ba]hlh\e_gby� ]b[jb^gh�ie_ghqguo�we_dljhgguo�[ehdh\��^ey�q_]h�[ueZ�kha^ZgZ�khhl\_lkl\mxsZy�l_ogheh]bq_kdZy�[ZaZ��< wlhf�gZijZ\�e_gbb�[ueb�^hklb]gmlu� agZqbl_evgu_�mki_ob��hkh[_ggh�\ kha^Zgbb� \lhjbqguo� bklhqgbdh\� we_dljhiblZgby�]_g_jZlhjh\ gZijy`_gby���l_jfhklZlbjh\Zgguo fbdjh�

Ijb\_^_gu� g_dhlhju_� j_amevlZlu� jZ[hl�� ijh�\h^bfuo�H:H� JID;� \ h[eZklb� kha^Zgby� dj_fgb_�\uo�Zdk_e_jhf_ljh\�b fmevlbk_gkhjguo�^Zlqbdh\��Ij_^klZ\e_gu�hkgh\gu_ oZjZdl_jbklbdb�dj_fgb_\h]h�dhfi_gkZpbhggh]h� Zdk_e_jhf_ljZ� b jZahfdgmlh]hZdk_e_jhf_ljZ�k qZklhlguf�\uoh^hf��Z lZd`_�g_�dhlhju_� j_amevlZlu� bkiulZgbc� fZd_lguo� h[jZaph\�we_dljhklZlbq_kdh]h�Zdk_e_jhf_ljZ�b fmetlbk_gkhj�gh]h�^ZlqbdZ�
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Jbk�����Dj_fgb_\uc�fZylgbd�dhfi_gkZpbhggh]h�Zdk_e_jhf_ljZ�Z ± h[sbc�\b^��[ ± dhgkljmdpby�
k[hjhd� k k_e_dlb\guf� ih^h]j_\hf� hl^_evguo� qZkl_c�lhiheh]bq_kdh]h� jbkmgdZ� ^ey� jZaebqguo� kbkl_f�bg_jpbZevghc� gZ\b]Zpbb�� Gh� ]eZ\gh_�� [ue� gZjZ[hlZg�[hevrhc� l_ogheh]bq_kdbc� hiulZ� h[eZklb�fbdjhf_ljb�q_kdhc� l_ogheh]bb� b nhlhrZ[ehgh\�� H^gZdh� ^ey�ba]hlh\e_gby� dj_fgb_\uo� we_f_glh\� Zdk_e_jhf_ljh\�ihgZ^h[behkv� jZajZ[hlZlv� b \g_^jblv� _s_� jy^� ki_pb�Zevguo� l_ogheh]bc�� \ i_j\mx� hq_j_^v� ± l_ogheh]bb�kmoh]h� b \eZ`gh]h� hdbke_gby�� l_jfh^bnnmabb� bjZa]hgdb�ijbf_k_c�gZ�aZ^Zggmx�]em[bgm�\ l_eh�dj_fgb_�\hc� ieZklbgu�� ]em[hdh]h� dhglmjgh]h� ljZ\e_gby�dj_fgby�b gZiue_gby�we_dljh^h\�< j_amevlZl_� ijh\_^_gguo� jZ[hl� [ue� \g_^j_g�l_oijhp_kk� ba]hlh\e_gby� dj_fgb_\uo� qm\kl\bl_evguo�we_f_glh\� b bo� mijm]bo� we_f_glh\�� WlZ� [hevrZy�ih^]hlh\bl_evgZy� jZ[hlZ� \ hk\h_gbb� gh\uo� l_ogheh]bc�ijb\_eZ�d kha^Zgbx�p_eh]h�jy^Z�ij_pbabhgguo�dj_fgb_�\uo� Zdk_e_jhf_ljh\� dhfi_gkZpbhggh]h� lbiZ� k fZ]gblh�we_dljbq_kdhc� h[jZlghc� k\yavx� ^ey� kbkl_f� bg_jpbZev�ghc�gZ\b]Zpbb�H[sbc�\b^�Zdk_e_jhf_ljZ�b dhgkljmdpby�dj_fgb_\h�]h� fZylgbdZ� h^gh]h� ba� lZdbo� ijb[hjh\� ij_^klZ\e_gu�gZ� jbk�� ���Qm\kl\bl_evguf� we_f_glhf� ^Zggh]h� ijb[hjZ�y\ey_lky� fZylgbd� ^bZf_ljhf� ��� ff�� \uiheg_gguc� ba�fhghdjbklZeebq_kdh]h� dj_fgby�� ih^\_r_gguc� gZ� ^\mo�mijm]bo�i_j_fuqdZo��dhlhju_�iha\heyxl�_fm�ih\hjZqb�\Zlvky� \hdjm]� hkb�� e_`Zs_c� \ iehkdhklb� fZylgbdZ�FZylgbd� b i_j_fuqdb� ba]hlh\e_gu� f_lh^Zfb� obfbq_�kdh]h� ljZ\e_gby� ba� h^ghc� ieZklbgu� fhghdjbklZeebq_�kdh]h� dj_fgby� lhesbghc� ����� ff�� I_j_fuqdb� bf_xl�jZaf_ju� ���u����u������� ff�� GZ� fZylgbd_� mklZgh\e_gZ�h[fhldZ� ^ZlqbdZ� fhf_glZ� b gZiue_gu� we_dljh^u� ^ey�^ZlqbdZ�m]eZ��>ey�ih^\h^Z�iblZgby�d dZlmrdZf�^ZlqbdZ�fhf_glZ bkihevamxlky ]b[db_ lhdhih^\h^u�� Djhf_�

Jbk�����;ehd�ko_fZ�fZylgbdh\h]h�Zdk_e_jhf_ljZ�

lh]h�� ^ey� m\_ebq_gby� fZylgbdh\hklb� gZ� fZylgbd_�mklZgh\e_gZ�^hihegbl_evgZy�fZkkZ�< dZq_kl\_�^ZlqbdZ�m]eZ�\ ^Zgghf�ijb[hj_�bkihevam�_lky� ^Zlqbd� m]eZ� _fdhklgh]h� lbiZ�� dhlhjuc� khklhbl� ba�^\mo� dhg^_gkZlhjh\��< dZq_kl\_� h^ghc� h[s_c� h[deZ^db�bkihevam_lky� fZylgbd�� Z \� dZq_kl\_� ^\mo� ^jm]bo� �ki_pbZevgu_� we_dljh^u�� gZiue_ggu_� gZ� dhjimk_�ijb[hjZ�� AZahj� f_`^m� fZylgbdhf� b we_dljh^Zfb�khklZ\ey_l� ������ ff�� ?fdhklghc� ^Zlqbd� m]eZ� b^_Zevgh�ih^oh^bl� ^ey� ba^_ebc� dj_fgb_\hc� fbdjhf_oZgbdb� ih�l_ogheh]bqghklb� b ihjh]m� qm\kl\bl_evghklb�� dhlhjuc�khklZ\ey_l�������ff >�@��< Zdk_e_jhf_lj_� bkihevam_lky� ^Zlqbd� fhf_glZ�fZ]gblhwe_dljbq_kdh]h�lbiZ��Djhf_�lh]h��Zdk_e_jhf_lj�bf__l�\kljh_ggmx�we_dljhgbdm�h[jZlghc�k\yab��ba]hlh\�e_ggmx� gZ� hkgh\_� ]b[jb^gh�ie_ghqghc� l_ogheh]bb�:dk_e_jhf_lj�khklhbl��jbk�����ba�aZ^Zxs_]h�]_g_jZlhjZ�A=��^\mo�mkbebl_e_c�M� b M���^\mo�\uijyfbl_e_c�<� b<���^bnn_j_gpbZevgh]h�mkbebl_ey�>M��^ZlqbdZ�fhf_glZ�>F�b wlZehggh]h�khijhlb\e_gby� �5 k dhlhjh]h�kgbfZ�_lky�\uoh^ghc�kb]gZe�8 �BkiulZgby� ih^l\_j^beb� \ukhdb_� l_ogbq_kdb_�iZjZf_lju� Zdk_e_jhf_ljh\� ^Zggh]h� lbiZ�� Ijbf_g_gb_�fbdjhwe_dljhgghc� l_ogheh]bb� ^ey� ba]hlh\e_gby�fZylgbdZ� iha\hebeh� h[_ki_qblv� \ukhdmx� lhqghklv� bklZ[bevghklv� oZjZdl_jbklbd� ijb[hjZ�� LZdb_� Zdk_e_jh�f_lju�kh�\kljh_gghc�we_dljhgbdhc�\u^_j`b\Zxl�m^Zju�^h����J�b bf_xl�ke_^mxsb_�iZjZf_lju�x ^bZiZahg�baf_jy_fuo�mkdhj_gbc�«««��««��� ����Jx fZkrlZ[guc�dhwnnbpb_gl «««««��«««�� O���0$�Jx g_klZ[bevghklv�fZkrlZ[gh]hdhwnnbpb_glZ�«««««««««««««« �����x ^j_cn�gme_\h]h�kb]gZeZ�\ l_q_gb_h^gh]h�qZkZ «««««««««««««««� ����PJx ^j_cn�gme_\h]h�kb]gZeZ�aZ�\j_fy[he__�h^gh]h�qZkZ ««««««««««««�� ���PJx ihjh]�qm\kl\bl_evghklb «««««««««« ����PJx fZkkZ�Zdk_e_jhf_ljZ «««««««««««�� ���]>Zgguc�lbi�Zdk_e_jhf_ljZ�\uimkdZ_lky�\ g_kdhevdbo�fh^bnbdZpbyo� �:�����:�����:����b :�����\ aZ\bkbfhklb�hl� dhgdj_lgh]h� ijbf_g_gby�� Wlb� Zdk_e_jhf_lju�mklZgZ\eb\Zxlky� \ dZj^Zggu_� b [_kdZj^Zggu_� bg_jpb�Zevgu_� kbkl_fu� jZajZ[hldb� H:H� JID;�� Dhgkljmdpby�Zdk_e_jhf_ljZ�aZsbs_gZ�jy^hf�iZl_glh\�>���������@��JZajZ[hldZ�dj_fgb_\h]h�fZylgbdZ�Zdk_e_jhf_ljZ �jZahfdgmlh]h�lbiZ�Hkgh\guf� g_^hklZldhf� hibkZggh]h� \ur_� ijb[hjZ�y\ey_lky� keh`ghklv� dhgkljmdpbb� qm\kl\bl_evgh]h�we_f_glZ�� ;ueZ� ij_^ijbgylZ� ihiuldZ� kms_kl\_ggh�mijhklblv� dhgkljmdpbx� fZylgbdZ� Zdk_e_jhf_ljZ�� \j_amevlZl_�q_]h�[ue�jZajZ[hlZg�Zdk_e_jhf_lj�jZahfdgm�lh]h�lbiZ�k qZklhlguf�\uoh^hf�>�@��H[sbc� \b^� b dhgkljmdpby� qm\kl\bl_evgh]h� we_f_glZ�Zdk_e_jhf_ljZ�ij_^klZ\e_gu�gZ�jbk�����Z [ehd�ko_fZ�we_d�ljhgbdb� ± gZ� jbk�� ��� >Zlqbd� Zdk_e_jhf_ljZ� khklhbl� ba�^\mo�fZylgbdh\�jZaf_jZfb��u���u�����ff��dZ`^uc�ba�dh�lhjuo� ih^\_r_g� gZ� lj_o� mijm]bo� i_j_fuqdZo�� h^gZ�jZaf_jZfb ���u���u������ff����Z ^\_ �^jm]bo�± jZaf_jZfb�
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Jbk�����:dk_e_jhf_lj�k qZklhlguf�\uoh^hf�Z ± h[sbc�\b^��[ ± dhgkljmdpby�qm\kl\bl_evgh]h�we_f_glZ�
���u���u������ ff�� GhfbgZevguc� aZahj� khklZ\ey_l�������ff��FZylgbdb� h[jZamxl� ^\Z� dhg^_gkZlhjZ� �& b�& k we_dljh^Zfb��mklZgh\e_ggufb�gZ�dhjimk_�ijb[h�jZ�� ijbq_f� h[deZ^db� dhg^_gkZlhjh\� ih^kh_^bg_gu�lZdbf� h[jZahf�� qlh� ijb� ^_ckl\bb� mkdhj_gby� aZahj� \h^ghf� dhg^_gkZlhj_� m\_ebqb\Z_lky�� Z \� ^jm]hf� �mf_gvrZ_lky�� DZ`^uc� dhg^_gkZlhj� \dexq_g� \ khklZ\�aZ^Zxsbo�dhglmjh\� ]_g_jZlhjh\� �= b �= ��Khhl\_lkl�\_ggh�qZklhlZ�h^gh]h�]_g_jZlhjZ�mf_gvrZ_lky��Z ^jm]h]h�m\_ebqb\Z_lky��Kb]gZeu�hl�dZ`^h]h� ]_g_jZlhjZ� kdeZ^u�\Zxlky�k ihfhsvx�kf_kbl_ey�KF��Z jZaghklgZy�qZklhlZ�wlbo� kb]gZeh\� y\ey_lky� \uoh^guf� kb]gZehf� Zdk_e_jh�f_ljZ��LZdZy� ko_fZ� Zdk_e_jhf_ljZ�iha\hey_l�bkdexqblv�^hihegbl_evgu_� ^_lZeb� gZ� fZylgbd_� b agZqbl_evgh�mijhklblv� dhgkljmdpbx� qm\kl\bl_evgh]h� we_f_glZ�ijb[hjZ�AZ\bkbfhklv�\uoh^gh]h�kb]gZeZ� I Zdk_e_jhf_ljZ�hl�^_ckl\mxs_]h� mkdhj_gby� �jbk�� ��� bf__l� g_ebg_cguc�oZjZdl_j�Ijb� jZajZ[hld_� ^Zggh]h� lbiZ� Zdk_e_jhf_ljZ�hdZaZehkv�� qlh� \hagbdZ_l� p_euc� jy^� ih]j_rghkl_c�\ua\Zgguo� y\e_gb_f� kZfhkbgojhgbaZpbb� qZklhl� ^\mo�]_g_jZlhjh\�� ^h\hevgh� agZqbl_evghc� aZ\bkbfhklvx�\uoh^gh]h� kb]gZeZ� Zdk_e_jhf_ljZ� hl� iblZxs_]h�gZijy`_gby� b l_fi_jZlmju� hdjm`Zxs_c� kj_^u�� >ey�mf_gvr_gby� wlbo� ih]j_rghkl_c� ijbrehkv� \\h^blv�Ze]hjblfbq_kdmx�dhfi_gkZpbx�hrb[hd�:dk_e_jhf_lj�jZahfdgmlh]h�lbiZ�k qZklhlguf�\uoh�^hf�:P���bf__l�ke_^mxsb_�oZjZdl_jbklbdb�
x ^bZiZahg�baf_j_gby�«««««««««««��� r ���Jx djmlbagZ�oZjZdl_jbklbdb�«««««««««�� ����d=p�Jx lhqghklv�««««««««««««««««�� ����x \j_fy�]hlh\ghklb�««««««««««««��� ����kx gZijy`_gb_�iblZgby�«««««««««««� ��<

Jbk�����;ehd�ko_fZ�jZahfdgmlh]h �Zdk_e_jhf_ljZ �k qZklhlguf�\uoh^hf�

Jbk�����AZ\bkbfhklv�\uoh^gh]h�kb]gZeZ�jZahfdgmlh]h�Zdk_e_jhf_ljZ�hl�^_ckl\mxs_]h�mkdhj_gby�
< gZklhys__�\j_fy�^Zgguc�Zdk_e_jhf_lj�bkihevam_l�ky�\ [ehd_�^Zlqbdh\�mkdhj_gby�kbkl_fu�dZlZimevlbjh\Z�gby�e_lqbdZ�Hkgh\gufb� ^hklhbgkl\Zfb� wlh]h� Zdk_e_jhf_ljZ�y\eyxlky� ijhklhlZ� dhgkljmdpbb� b�� khhl\_lkl\_ggh�fZeZy� klhbfhklv��Ihwlhfm�hg�fh`_l�gZclb�ijbf_g_gb_�^ey� g_^hjh]bo� kbkl_f� mijZ\e_gby� jZaebqgufb� h[t_dlZ�fb��]^_�g_�lj_[m_lky�\ukhdZy�lhqghklv�

Dj_fgb_\uc�Zdk_e_jhf_lj�k we_dljhklZlbq_kdhc�h[jZlghc�k\yavx�>Zevg_crbf� jZa\blb_f� dj_fgb_\uo� Zdk_e_jhf_ljh\�gZ� gZr_f� ij_^ijbylbb� y\ey_lky� jZajZ[hldZ� Zdk_e_jh�f_ljZ� dhfi_gkZpbhggh]h� lbiZ� k we_dljhklZlbq_kdhc�h[jZlghc� k\yavx�� Wlh� iha\hey_l� ih\ukblv� lhqghklv�ijb[hjZ� b \� lh� `_� \j_fy� mijhklblv� dhgkljmdpbx�qm\kl\bl_evgh]h�we_f_glZ�± fZylgbdZ�Dhgkljmdpby� Zdk_e_jhf_ljZ� khklhbl� ba� ke_^mxsbo�we_f_glh\�� iehkdh]h� ijyfhm]hevgh]h� dj_fgb_\h]h�fZylgbdZ�� ih^\_r_ggh]h� k h^ghc� klhjhgu� gZ� mijm]bo�i_j_fuqdZo��gZiue_gguo�gZ�dhjimk_�ijb[hjZ�we_dljh�^h\�� dhlhju_� h^gh\j_f_ggh� \uihegyxl� jhev� we_dljh�^h\�^ZlqbdZ�m]eZ��bkihegbl_evgh]h�we_f_glZ�h[jZlghc�k\yab�GZ� jbk�� � ijb\_^_gZ� [ehd�ko_fZ� fZylgbdh\h]h�dhfi_gkZpbhggh]h� Zdk_e_jhf_ljZ� k we_dljhklZlbq_�kdhc� h[jZlghc� k\yavx�� I_j_f_ggh_� gZijy`_gb_� hl�aZ^Zxs_]h� ]_g_jZlhjZ� A=� ih^Z_lky� \ ijhlb\hnZa_� gZ�g_ih^\b`gu_� we_dljh^u� Zdk_e_jhf_ljZ�� Kb]gZe�hldehg_gby�kgbfZ_lky�k fZylgbdZ�b ih^Z_lky�gZ�ij_^\Z�jbl_evguc� mkbebl_ev�IM�� Z aZl_f� ± gZ� ^_fh^meylhj�>��dhjj_dlbjmxsbc�nbevlj�DN�b mkbebl_ev�M��Djhf_�lh]h��gZ� fZylgbd� ih^Z_lky� ihklhyggh_� kf_s_gb_� �8 ^ey�h[_ki_q_gby� jZ[hlu� we_dljhklZlbq_kdh]h� ih^\_kZ�<uoh^gh_�gZijy`_gb_�[ehdZ� we_dljhgbdb� 8 ihklmiZ_l�gZ�h^gm�h[deZ^dm�ih^\_kZ�g_ihkj_^kl\_ggh��Z gZ�^jm]mx�± q_j_a�bg\_jlhj�B�Ijh\_^_gu� bkiulZgby� i_j\uo� fZd_lguo� h[jZaph\�Zdk_e_jhf_ljh\��FZylgbd� bf__l� jZaf_ju� �u�u����� ff��lhesbgZ�mijm]bo�i_j_fuq_d����fdf��Z \ha^mrguc�aZahj�f_`^m�fZylgbdhf�b klZlhjgufb�ieZklbgZfb� khklZ\ey_l������ fdf�� =Z[Zjblgu_� jZaf_ju� qm\kl\bl_evgh]h�we_f_glZ�Zdk_e_jhf_ljZ��u�u����ff��:dk_e_jhf_lj�bf__l�ke_^mxsb_�iZjZf_lju�
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Jbk�����;ehd�ko_fZ�fZylgbdh\h]h�dhfi_gkZpbhggh]h�Zdk_e_jhf_ljZ�k we_dljhklZlbq_kdhc�h[jZlghc�k\yavx�
x ^bZiZahg�baf_jy_fuo�mkdhj_gbc�««««««« ����Jx fZkrlZ[guc�dhwnnbpb_gl�«««««««««��� ����%�Jx gZijy`_gb_�kf_s_gby�«««««««««««�� ���<x gZijy`_gb_�iblZgby�««««««««««««� ����<x ^j_cn�gme_\h]h�kb]gZeZ�\ l_q_gb_�h^gh]h qZkZ�«� ���PJ

< gZklhys__� \j_fy� b^_l� hljZ[hldZ� l_ogheh]bb�ba]hlh\e_gby�b jZajZ[hldZ�fbdjhk[hjdb�we_dljhgbdb�
Fmevlbk_gkhjgu_�^Zlqbdb�JZajZ[Zlu\Z_fuc� we_dljhklZlbq_kdbc� Zdk_e_jhf_lj�fu� ij_^iheZ]Z_f� bkihevah\Zlv� \ dZq_kl\_� hkgh\gh]h�qm\kl\bl_evgh]h� we_f_glZ� fmevlbk_gkhjgh]h� ^ZlqbdZ�ebg_cgh]h�mkdhj_gby�b m]eh\hc�kdhjhklb�< gZklhys__�\j_fy�knhjfbjh\Zehkv�^\Z�gZijZ\e_gby�ihkljh_gby� dj_fgb_\uo� ^Zlqbdh\� m]eh\hc� kdhjhklb��I_j\uc� ± wlh� kha^Zgb_� \b[jZpbhgguo� ]bjhkdhih\�� <lZdhf� ijb[hj_� ih^\b`gZy� qZklv� bf__l� ^\_� kl_i_gb�k\h[h^u�� Kha^Zxlky� ijbgm^bl_evgu_� dhe_[Zgby�qm\kl\bl_evgh]h�we_f_glZ�hlghkbl_evgh�h^ghc�hkb��Ijb�^_ckl\bb� \oh^ghc� m]eh\hc� kdhjhklb� \hagbdZxl� dhe_[Z�gby� ih� \lhjhc� hkb�� ih� Zfieblm^_� dhlhjuo� km^yl� h\oh^ghc�m]eh\hc�kdhjhklb��>ey�ih\ur_gby�qm\kl\bl_ev�ghklb� ijb[hjZ� g_h[oh^bfh� ih\urZlv� ^h[jhlghklv�ih^\_kZ�� H^gZdh� ijb� fZeuo� aZahjZo� \hagbdZ_l� wnn_dl�k^Z\eb\Z_fhc� ie_gdb�� dhlhjuc� \ghkbl� hq_gv� [hevrh_�^_finbjh\Zgb_�� Djhf_� lh]h�� g_h[oh^bfh� ih\urZlv�qZklhlm� j_ahgZgkguo� dhe_[Zgbc�� qlh� \hafh`gh� lhevdh�ijb� hq_gv� fZeuo� jZaf_jZo� qm\kl\bl_evgh]h� we_f_glZ��Wlh�\e_q_l�aZ�kh[hc�keh`ghklb�j_ZebaZpbb�ko_f�baf_j_gby�\uoh^gh]h� kb]gZeZ�� lZd� dZd� ko_fZ� baf_j_gby�\uoh^gh]h� kb]gZeZ� ± jZahfdgmlh]h� lbiZ�� kh� \k_fb�\ul_dZxsbfb�hlkx^Z�ijh[e_fZfb�<lhjh_� gZijZ\e_gb_� ± g_ihkj_^kl\_ggh_� baf_j_gb_�Zdk_e_jhf_ljhf�dhjbhebkh\h]h�mkdhj_gby��\hagbdZxs_�]h�ijb� \b[jZpbb� dhjimkZ�ijb[hjZ� \ iehkdhklb��i_ji_g�^bdmeyjghc� hkb� _]h� qm\kl\bl_evghklb�� b ^_ckl\bb�\oh^ghc� m]eh\hc� kdhjhklb�� :dk_e_jhf_lj� ijb� wlhf�\dexq_g� \ j_`bf� h[jZlghc� k\yab�� < wlhf� kemqZ_�ihy\ey_lky� \hafh`ghklv� jZa^_eblv� qm\kl\bl_evguc�we_f_gl� b \b[jhijb\h^�� Ihlhfm� gZf� ij_^klZ\ey_lky�[he__�i_jki_dlb\guf�\lhjhc�imlv�ihkljh_gby�^Zlqbdh\�

m]eh\hc� kdhjhklb�� Djhf_� lh]h�� \ \uoh^ghf� kb]gZe_�Zdk_e_jhf_ljh\� ijbkmlkl\m_l� bgnhjfZpby� h ebg_cghf�mkdhj_gbb�b ihy\ey_lky�\hafh`ghklv�baf_jylv�h^gh\j_�f_ggh� ^\Z� iZjZf_ljZ�� m]eh\mx� kdhjhklv� b ebg_cgh_�mkdhj_gb_�< H:H� JID;� k_cqZk� ijh\h^ylky� bkke_^h\Zgby�fZd_lguo�h[jZaph\�fmevlbk_gkhjguo�^Zlqbdh\�gZ�hkgh\_�we_dljhklZlbq_kdbo� Zdk_e_jhf_ljh\�� < dZq_kl\_�\b[jhijb\h^Z� [ehdZ� Zdk_e_jhf_ljh\� bkihevah\Zg�fZ]gblhwe_dljbq_kdbc� \b[jZlhj�b ieZklbgqZluc�ih^\_k�gZ�iehkdbo�[jhgah\uo�ijm`bgZo�Ijh\_^_ggu_� bkiulZgby� i_j\uo� fZd_lh\� h[jZaph\�fmevlbk_gkhjguo�^Zlqbdh\�ihdZaZeb�ke_^mxsb_�j_amev�lZlu��\ ]jZ^�k���
x fZdkbfZevgZy�\oh^gZy�kdhjhklv�«««««««««� ����x ihklhyggZy�khklZ\eyxsZy�^j_cnZih�m]eh\hc�kdhjhklb�«««««««««««««« ��x ihjh]�qm\kl\bl_evghklb�ih�m]eh\hc�kdhjhklb�«««�� ���x kemqZcguc�^j_cn�ih�m]eh\hc�kdhjhklb�««««««�� ���

DZd� ihdZau\Zxl� j_amevlZlu� bkiulZgbc�� hkgh\gZy�ijh[e_fZ� \ jZajZ[hld_� fmevlbk_gkhjguo� ^Zlqbdh\� ±wlh�kha^Zgb_�\b[jhih^\_kZ�Zdk_e_jhf_ljh\��h[_ki_qb\Zx�s_]h� aZ^Zggu_� iZjZf_lju� \b[jZpbb� ih� klZ[bevghklb�b mf_gvr_gb_� Zfieblm^u� \b[jZpbb� ih� hkb�qm\kl\bl_evghklb�Zdk_e_jhf_ljh\�J_amevlZlu� jZ[hl�� ijh\_^_gguo� \ H:H� JID;�ih^l\_j`^Zxl�i_jki_dlb\ghklv�ijbf_g_gby�dj_fgb_\hc�fbdjhl_ogheh]bb� \ ^ZlqbdZo� ^ey� kbkl_f� gZ\b]Zpbb� bmijZ\e_gby�� Dj_fgb_\u_� Zdk_e_jhf_lju� \ gZklhys__�\j_fy� fh]ml� h[_ki_qblv� \k_� ihlj_[ghklb� aZdZaqbdh\� b^Z`_� gZclb� gh\u_� ijbf_g_gby�� qlh� fh`_l� jZkrbjblv�kn_jm� bo� bkihevah\Zgby�� < h[eZklb� ^Zlqbdh\� m]eh\hc�kdhjhklb� jZ[hlZ� ihdZ� gZoh^blky� gZ� gZqZevghf� wlZi_�jZa\blby�� G_h[oh^bfh� ijh\_^_gb_� [hevrh]h� h[t_fZ�jZ[hl� ih� hljZ[hld_� dhgkljmdpbc� b l_ogheh]bb� ba]hlh\�e_gby�� Z lZd`_� ih� kha^Zgbx� Ze]hjblfh\� h[jZ[hldb�bgnhjfZpbb�
Kibkhd�ebl_jZlmju�

���E_\rbgZ�?�K���Gh\bpdbc�I�<� We_dljbq_kdb_�baf_j_gby�nbabq_kdbo�\_ebqbg����E���Wg_j]hZlhfba^Zl�������]����IZl_gl�� ������� �JN���Dhfi_gkZpbhgguc�Zdk_e_jhf_lj���<�B�� ;Z`_gh\�� B�<�� <^h\_gdh�� <�:�� JyaZgh\�� <�F�� Kheh\v_\� ��;B��������������IZl_gl�� ���������JN���Kihkh[�dhfi_gkZpbb�l_fi_jZlmj�ghc� ih]j_rghklb� djmlbagu� oZjZdl_jbklbdb� Zdk_e_jhf_ljZ� �<�B��;Z`_gh\��B�<��<^h\_gdh��<�:��JyaZgh\��<�F��Kheh\v_\����;B�������� ������IZl_gl�� ������� �JN���Dhfi_gkZpbhgguc�Zdk_e_jhf_lj���<�B��;Z`_gh\��B�<��<^h\_gdh��<�:��JyaZgh\��<�F��Kheh\v_\� ���;B���������������IZl_gl�� ������� �JN���Dhfi_gkZpbhgguc�Zdk_e_jhf_lj���<�B��;Z`_gh\��B�<��<^h\_gdh��<�:��JyaZgh\��<�F��Kheh\v_\� ���;B���������������IZl_gl�� ������� �JN���:dk_e_jhf_lj���<�B��;Z`_gh\��:�G��Fmobg��<�:��JyaZgh\��<�F��Kheh\v_\����;B�������� �����
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M> D �����F�:��@bjgh\��P_glj�bggh\Zpbhgguo� l_ogheh]bc�H:H��GBB<K�Ki_dlj�njlrplpsnjygsljgjovprnbxjpoo}g�bqqbrbt}ob�psopdg�njlrpsjstgnopktgwojlj

B^_y�fbdjhfbgbZlxjbaZpbb� dhkfbq_kdbo� ZiiZjZlh\��D:�� aj_eZ� ^Z\gh�� <_^msb_� ki_pbZebklu� \ukdZau\Zeb�ij_^iheh`_gb_�� qlh� _keb� dhkfbq_kdb_� kbkl_fu� [m^ml�kljhblvky� gZ� hkgh\_� D:� jZaf_jZfb� k Zi_evkbg� bebnml[hevguc� fyq�� lh� lZdb_� fbdjhD:� �FD:�� [m^mlg_^hky]Z_fu� ^ey� ijhlb\h^_ckl\by�� j_adh� \hajZkl_l� bo�mklhcqb\hklv�b `b\mq_klv�Fbdjhwe_dljhgbdZ�� bgl_ee_dlmZevgu_� \uqbkeb�l_evgu_� mkljhckl\Z�� fbdjhwe_dljhf_oZgbdZ�� gh\u_fZl_jbZeu�� ihdjulby�� l_ogheh]bb�� dhgkljmdlhjkdb_j_r_gby�� h[_ki_qb\Zxsb_� fZeu_� jZaf_ju�� kha^Zebihl_gpbZe� ^ey� dZq_kl\_ggh]h� kdZqdZ� \ jZa\blbb� dhkfb�q_kdhc�fbdjhjh[hlhl_ogbdb >�@��GZ� jbk�� �� ij_^klZ\e_g�khklZ\�fbdjhD:�gZ�[Za_�FKL��GZf_qZ_lky�hij_^_e_gguc�l_ogbq_kdbc� b l_ogheh]bq_kdbc� ijhju\�� KblmZpbyk FD:� \ dhkfhgZ\lbd_� gZihfbgZ_l� kblmZpbx�� dh]^Z�:�N�� Fh`Zckdbc� b [jZlvy� JZcl� gZqZeb� kha^Z\ZlvZ\bZpbhggmx�l_ogbdm�Ij_^klZ\ey_lky��qlh�jy^�dhkfbq_kdbo�ijh_dlh\�gZmq�gh]h b� ijbdeZ^gh]h� kh^_j`Zgby� fh]ml� [ulvj_Zebah\Zgu� m`_� \ [eb`Zcrb_� ]h^u� ijb� ^hklZlhqghc�nbgZgkh\hc� ih^^_j`d_� bbkihevah\Zgbb� wdhghfbq_kdb� hijZ\^Zgguo� aZimkdh\� �gZ�ijbf_j�� ijb� �ihimlghf�� aZimkd_�FD:� k hk�gh\guf�D:�h^ghc�jZd_lhc�ghkbl_e_f�eb[h�ijb�mlbebaZpbb�b dhg\_jkbb�kljZl_]bq_kdbo�jZd_l��D:� \ fbdjhbkiheg_gbb� fZkkhc� ihjy^dZ����� d]�� bf_xsbc� mgbnbpbjh\Zggmx� dhkfb�q_kdmx�ieZlnhjfm�b kf_ggu_�fh^meb�ki_pb�Zevgh]h�gZagZq_gby��gZijbf_j��h[gZjm`bl_�eb� jZaebqguo�nbabq_kdbo� ihe_c� b khhl\_l�kl\mxsbo� �ih� ijhimkdghc� kihkh[ghklb�jZ^bhebgbc� i_j_^Zqb� ^h[u\Z_fhc� bgnhjfZ�pbb��fh`_l�bf_lv�ke_^mxsbc�khklZ\���� Fh^mev� hjb_glZpbb� b klZ[bebaZpbb�� \dhlhjuc�\oh^yl�x fbdjh^\b]Zl_eb� dhjj_dpbb� iheh`_�gby�fbdjhD:�gZ�hj[bl_�x fbdjh^_finbjmxs__�mkljhckl\h�x [_ajZkoh^h\Zy�kbkl_fZ�hjb_glZpbb�bklZ[bebaZpbb� k bkihevah\Zgb_f� ]jZ\blZpb�hgguo�b Zwjh^bgZfbq_kdbo�wnn_dlh\�x kbkl_fZ� dhgljhey�gZ�[Za_�fbdjh^Zl�qbdh\�

���Fh^mev�kem`_[guo�kbkl_f��\ dhlhjuc�\oh^yl�x [hjlh\hc� \uqbkebl_evguc� dhfie_dk� gZ� k\_jo�[hevrbo�bgl_]jZevguo�ko_fZo�x fbdjhjZ^bhebgby�mijZ\e_gby�x fbdjhbklhqgbdb�iblZgby�x fbdjhfh^mev�dhkfbq_kdhc�gZ\b]Zpbb�x kbkl_fZ� l_jfhj_]mebjh\Zgby� iZkkb\gh]h� lbiZ� kbkihevah\Zgb_f�kbkl_fu�l_ieh\uo�ljm[�x dhgkljmdpby�� ihkljh_ggZy� gZ� bkihevah\Zgbbkhlh\uo� m]e_ieZklh\uo� iZg_e_c�� y\eyxsbokyh^gh\j_f_ggh� kbeh\uf� we_f_glhf� rZkkb� jZaf_s_gby�ijb[hjh\�b jZ^bZlhjZfb�kbkl_fu�l_jfhj_]mebjh\Zgby�FbdjhD:�^he`gu�kljhblvky�gZ�_^bghc�dhgkljmdlb\�ghc�b kbkl_fghc�we_f_glghc�[Za_�<ZjbZglu� fh^mevgh]h� ihkljh_gby� FD:� gZ� hkgh\_�fbdjhkbkl_fghc� l_ogbdb� ij_^klZ\e_gu� gZ� jbk�� �� �kf��lj_lvx�kljZgbpm�h[eh`db��JZa\blb_� �fbdjh� b fZeh]h�dhkfhkZ��gZ�hkgh\_�FKL�bgbpbbjm_l� g_h[oh^bfhklv� bkihevah\Zgby� fbdjh� bfZeuo� jZd_lguo� dhfie_dkh\� dhkfbq_kdh]h� gZagZq_gby��aZljZlu�gZ�ijhba\h^kl\h�dhlhjuo�\ gZklhys__�\j_fy�kh�baf_jbfu� k aZljZlZfb� gZ� ijhba\h^kl\h� D:��Ijh]ghabjm_lky� bkihevah\Zgb_� jZd_l�ghkbl_e_c� �JG��fZkkhc�^h�����l \f_klh�����l >�@�GZ� gZqZevghf� wlZi_� kha^Zgby� FD:� ^he`_g� [ulv�knhjfbjh\Zg� _]h� h[ebd�� ij_^klZ\eyxsbc� kh[hckh\hdmighklv� nmgdpbhgZevguo�� dhgkljmdlb\guo� b^jm]bo� l_ogbq_kdbo� oZjZdl_jbklbd� b j_r_gbc�� iha\h�eyxsbc� ij_^\Zjbl_evgh� hp_gblv� h`b^Z_fmx� wnn_dlb\�ghklv� FD:�� Hkgh\gu_� lj_[h\Zgby� ij_^ty\eyxlky� dbgnhjfZpbhgguf�k\hckl\Zf�FD:��l�_��d iheghl_��^hklh�\_jghklb�� i_jbh^bqghklb�� \b^m� b l�^�� ^h[u\Z_fhc� bg�nhjfZpbb��K wlhc�p_evx�^he`gu�[ulv�hij_^_e_gu�lb�iu bgnhjfZpbhgguo�bklhqgbdh\��lj_[m_fZy�i_jbh^bq�ghklv�� kh^_j`Zgb_� b nhjfZ� ihemqZ_fhc� b \u^Z\Z_fhcihevah\Zl_eyf� bgnhjfZpbb� \ ijhp_kk_� \aZbfh^_ckl�\by k fbdjhD:����JZkkfZljb\Zy� \hafh`ghklvkha^Zgby�FD:�^ey�^bklZgpbhggh]h�ahg^bjh\Zgby�A_feb�

JZkkfZljb\Zxlky i_jki_dlb\u� kha^Zgby bgnhj�fZpbhgguo� fbdjhdhkfbq_kdbo� ZiiZjZlh\� gZ� hkgh\_�fbdjhkbkl_fghc�l_ogbdb�

Jbk�����KhklZ\�fbdjhD:�gZ�[Za_�FKL
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�fhgblhjbg]Z���g_h[oh^bfh�bf_lv�\ \b^m�ke_^mxsb_�ih�eh`_gby�x khklZ\�b h[t_f�i_j\bqguo�^Zgguo��ihklmiZxsbo�hl� FD:�� ^he`_g� khhl\_lkl\h\Zlv� lj_[h\Zgbyfihlj_[bl_ey� b h[_ki_qb\Zlv� j_r_gb_� _]h� ijZdlbq_kdbo�aZ^Zq�x ^ey�hij_^_e_gby�khklZ\Z�bklhqgbdh\�bgnhjfZpbb�FD:�g_h[oh^bfh�lZd`_ agZlv�Ze]hjblf�dhfie_dkghc�h[�jZ[hldb� ^ey� ihemq_gby� ^hklh\_jghc� biheghc�bgnhjfZpbb�h[�bamqZ_fuo�h[t_dlZo�gZ�A_fe_�GZ�\u[hj�lbiZ�FD:�^ey�^bklZgpbhggh]h�ahg^bjh\Z�gby� A_feb�� hq_\b^gh�� [m^ml� \ebylv� aZljZlu� kj_^kl\�k\yaZggu_� k kha^Zgb_f� bgnhjfZpbhgguo� dZgZeh\�� [Za�^Zgguo� ihemqZ_fhc� bgnhjfZpbb� b l_ogheh]bq_kdh]h�^hklmiZ�d gbf�Ijb� kha^Zgbb� bgnhjfZpbhgguo� FD:� ^he`guj_rZlvky�aZ^Zqb�g_�lhevdh�k[hjZ�^Zgguo��gh�b kha^Zgby�jZaghieZgh\hc� dhffmgbdZpbhgghc� kj_^u� ^ey� h[_ki_q_�gby�x mijZ\e_gby� kh[kl\_ggh�FD:�b bgnhjfZpbhggh�gZmqguf�dhfie_dkhf�gZ�[hjlm�FD:�x ihemq_gby� l_e_f_ljbq_kdhc� bgnhjfZpbb� b bg�nhjfZpbb�hi_jZlb\gh]h�dhgljhey�x ihemq_gby�fhgblhjbg]h\hc� bgnhjfZpbb� k [hjlZ�FD:�GZ� jbk�� �� ij_^klZ\e_g� \ZjbZgl� kljmdlmjghc� ko_fu�\aZbfh^_ckl\by�we_f_glh\�dhkfbq_kdhc�kbkl_fu��DK��gZ�hkgh\_�FD:�jZaebqgh]h�lbiZ�FZl_fZlbq_kdh_�b nbabq_kdh_�fh^_ebjh\Zgb_�h[ebdZ

FD:� gZ� wlZi_�� dh]^Z� ZiiZjZlZ� _s_� g_� kms_kl\m_l��iha\hey_l� ihemqblv� hp_gdb� wnn_dlb\ghklb� jZaebqguo�\ZjbZglh\�FD:�k bkihevah\Zgb_f�gZ[hjh\�kj_^kl\�FKL�ijb�fh^mevghf�ihkljh_gbb�Ijb� h[hkgh\Zgbb�� fh^_ebjh\Zgbb� b ihke_^mxs_c�jZajZ[hld_� FD:� fh]ml� [ulv� ijbgylu� ke_^mxsb_�hkgh\gu_� ijbgpbiu� ihkljh_gby� gh\hc� DK� ijb� bo�]jmiih\hf��dhjihjZlb\ghf�bkihevah\Zgbb��Z bf_ggh�i wdhghfbq_kdb� p_e_khh[jZagh� hkms_kl\eylv� \u\h^�h^ghc�JG�h^gh\j_f_ggh�g_kdhevdbo�FD:�b jZkklZgh\dm�bo� gZ� hj[bl_� k jZaghkhf� \ g_kdhevdh� ^_kyldh\� � khl_g�lukyq�dbehf_ljh\�i ^ey�fhgblhjbg]Z�h^bg� �beb�g_kdhevdh��ba�hj[b�lZevghc� ]jmiibjh\db� FD:� fh`_l� y\eylvky� Zdlb\guf�gZijZ\e_gguf� baemqZl_e_f� we_dljhfZ]gblguo� \heg� \kZglbf_ljh\hf� ^bZiZahg_�� Z ^jm]b_�� iZkkb\gu_� FD:��hkms_kl\eyxl�x gZijZ\e_gguc� ijb_f� hljZ`_gguo� kb]gZeh\� hl�h[t_dlh\�� ih^klbeZxsbo� ih\_joghkl_c� b Zlfhkn_jguo�h[jZah\Zgbc�x aZihfbgZgb_� ijbgylhc� kh\hdmighklb� rmfh\� bihe_aguo�kb]gZeh\�x k[jhk� ^h[ulhc� b aZihfg_gghc� bgnhjfZpbb� gZ�ijb_fguc�imgdl�k[hjZ�b h[jZ[hldb�bgnhjfZpbb�ijb�ijh�e_l_�gZ^�gbf�x \ ijb_fghf�imgdl_��II���h[_ki_q_gghf�ZgZeblb�q_kdbf� p_gljhf� �kj_^kl\Zfb� \uqbkebl_evghc� l_ogbdb� bijh]jZffgh�Ze]hjblfbq_kdbf� h[_ki_q_gb_f��� hkms_kl\�ey_lky� h[jZ[hldZ� bgnhjfZpbb�� ihklmiZxs_c� h^gh\j_�f_ggh� hl� g_kdhevdbo� iZkkb\guo�FD:� b \u^_ey_lky� ih�e_agZy�bgnhjfZpby�h[�h[t_dlZo�

Jbk�����Ko_fZ�\aZbfh^_ckl\by�we_f_glh\�dhkfbq_kdhc�kbkl_fu�gZ�hkgh\_�FD:�jZaebqgh]h�lbiZ
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Jbk�����;Zeebklbq_kdh_�ihkljh_gb_�hj[blZevghc�dhkfbq_kdhc�kbkl_fu�fbdjhD:�gZ�kj_^b_weebilbq_kdbo�hj[blZo
i \k_� FD:� b II� `_kldh� kbgojhgbabjh\Zgu� ih�^Zgguf� _^bghc� dhkfbq_kdhc� gZ\b]Zpbhgghc� kbkl_fu��=ehgZkk��beb�*36��Ijb_fgu_�Zgl_ggu�iZkkb\guo�FD:�ijb�ijhe_l_�gZ�II \uihegyxl�nmgdpbb�i_j_^Zxsbo�Zg�l_gg�jZ^bhebgbc�\u^Zqb�bgnhjfZpbb�i \ dZq_kl\_� Zevl_jgZlb\guo� kihkh[h\� h[gZjm`_�gby� baemqZxsbo� kj_^kl\� iZkkb\guf� kihkh[hf� fh`_l�jZkkfZljb\Zlvky�dZd�jZaghklgh�^Zevghf_jguc�kihkh[��ba�lj_o�iZkkb\guo�FD:���lZd�b ljbZg]meypbhgguc��ba�^\mo�iZkkb\guo�FD:���Ko_fZlbqgh�[Zeebklbq_kdh_�ihkljh_�gb_�hj[blZevghc�dhkfbq_kdhc�kbkl_fu�FD:�gZ�kj_^g_�weebilbq_kdbo�hj[blZo�ij_^klZ\e_gh�gZ�jbk���LZdbf�h[jZahf��ijbf_g_gb_�^hklb`_gbc�FKL�iha\h�ey_l�ihemqblv�gh\h_�dZq_kl\h�D:��kms_kl\_ggh�baf_gblv�bo� h[ebd� b kn_ju� ijbf_g_gby��Dhkfbq_kdZy� hljZkev� \fZdkbfZevghc� kl_i_gb� Zddmfmebjm_l� ihke_^gb_� ^hklb�`_gby�\ fbdjhwe_dljhf_oZgbd_�� we_dljhgbd_�� ki_pbZev�guo�k\_joe_]dbo��m]e_jh^bkluo��fZl_jbZeZo��\ kha^Zgbb�fbgbZlxjguo� ^Zlqbdh\� �gZijbf_j�� \hegh\uo� ]bjhkdh�ih\�� Zdk_e_jhf_ljh\��� bkihegbl_evguo� fbdjhf_oZgba�fh\� �]_g_jZlhjh\�� ^\b]Zl_e_c� b l�^����Ih^h[gu_�fbdjh�we_f_glu�h[_ki_qZl�kha^Zgb_�b \u\h^�gZ�hj[blm�fZeuo��^h ����d]���fbdjh� �^h�����d]���gZgh\h����d]��b ibdh� �^h���d]��dhkfbq_kdbo�ZiiZjZlh\�e_]dbfb�b ^_r_\ufb�jZd_�lZfb�ghkbl_eyfb�� gZijbf_j�� \ujZ[hlZ\rbfb� j_kmjk�[h_\ufb� jZd_lZfb� kljZl_]bq_kdh]h� gZagZq_gby�� ih^e_�`Zsbfb�mlbebaZpbb��eb[h�FD:�k kZfhe_lZ�jZd_lhghkpZ�_s_� [he__� e_]dhc�JG�� eb[h� �ihimlguc�� \u\h^� k hkgh\�guf D:��ijb�gZebqbb�aZiZkZ�ih�fZkk_��Kibkhd�ebl_jZlmju���Debfh\�>�F���<Zkbev_\�:�:���Emqbgbg�<�<���FZevp_\�I�I�� I_jki_dlb\u� jZa\blby� fbdjhkbkl_fghc� l_ogbdb� \ ;;,�\_d_ ���Fbdjhkbkl_fgZy�l_ogbdZ ������� ��K�������Jy[h\Z�G�<���?kvdh\�>�G� FZeu_�bkdmkkl\_ggu_�kimlgb�db�\ ijh]jZffZo�^bklZgpbhggh]h�ahg^bjh\Zgby�A_feb����Hilb�q_kdbc�`mjgZe������� ���K �����

M>D ���������������L�F��AbfbgZ� dZg^��l_og��gZmd� <�<��Emqbgbg� ^�j l_og��gZmd� ?�<��DjZib\bgZ� ZkibjZgl� :�K��J_kbg� ZkibjZgl�P_glj�fbdjhl_ogheh]bb�b ^bZ]ghklbdb�KZgdl�I_l_j[mj]kdbc�we_dljhl_ogbq_kdbc�mgb\_jkbl_l
njlrpsjstgnob��tgwojlbj�qrpcmgn}�cjpngfjxjoslpepbobmjibyÈ×Øá�,��p×ÓÔÊÓàÌ�³ÑÈ××àÒÏ³ÖÔÈÓÈÑÏØÏÜÌ×³ÏÚ�×Ï×ØÌÒ

JZa\blb_�fbdjhkbkl_fghc�l_ogbdb��k h^ghc�klhjhgu��b [bhhj]Zgbq_kdhc� obfbb� b fhe_dmeyjghc� ]_g_lbdb�� k^jm]hc�� ijb\_eb� d j_\hexpbhgguf� baf_g_gbyf� \ih^oh^Zo� d bgkljmf_glZevghfm� [bhf_^bpbgkdhfmZgZebam�� gZ[ex^Z_fuf� \ ihke_^gb_� ]h^u��G_kfhljy� gZ�lh�� qlh� i_j\u_� ihiuldb� kh_^bgblv� ieZgZjgu_� l_ogheh�]bb� fbdjhwe_dljhgbdb� k ZgZeblbq_kdhc� obfb_c� [ueb�hkms_kl\e_gu� _s_� \ k_fb^_kylu_� ]h^u� �gZijbf_j���KlZgnhj^kdbc� ]Zah\uc� ojhfZlh]jZn��� \hr_^rbc� \mq_[gbdb� >�@���ebrv�\ ihke_^gb_�]h^u�\ KR: b ?\jhi_�[eZ]h^Zjy� fZkrlZ[guf� ]hkm^Zjkl\_gguf� b qZklgufdZiblZeh\eh`_gbyf� �\ hkgh\ghf� nZjfZdheh]bq_kdbo�dhgp_jgh\� b \h_gguo� \_^hfkl\�� wlh� gZijZ\e_gb_ihemqbeh�qj_a\uqZcgh�\ukhdb_�l_fiu�jZa\blby�B^_y�bgl_]jZpbb�ZgZeblbq_kdbo�kbkl_f�gZ�qbi_�\ __�kh\j_f_gghf \b^_� ��P�7$6�� [bheh]bq_kdb_� fbdjhqbiu��dZibeeyjgu_�fbdjhqbiu��khaj_eZ�\ &LED *HLJ\ �R\_cpZ�jby�� >�@�b 2DN 5LGJH 1DWLRQDO /DERUDWRU\ �KR:�� >�@��G_�h[oh^bfhklv� lZdhc� bgl_]jZpbb� [ueZ� bgbpbbjh\ZgZ�ljm^ghklyfb� kha^Zgby� ij_pbabhgguo� fbdjhgZkhkh\� b[_kdeZiZgguo� kbkl_f�^ey�\ukhdhwnn_dlb\ghc�`b^dhkl�ghc� ojhfZlh]jZnbb� b \ukhdbfb� lj_[h\Zgbyfb� d ^_l_d�lbjh\Zgbx�ijb�k\_jo\ukhdhijhba\h^bl_evghf�ZgZeba_�D gZklhys_fm�\j_f_gb�m`_�gZf_lbebkv�l_g^_gpbb�\deZkkbnbdZpbb� ZgZeblbq_kdbo� fbdjhkbkl_f�� GZ� gZr�\a]ey^�� fh`gh� \u^_eblv� ljb hkgh\gu_� deZkkZ� lZdbokbkl_f��dhlhju_�ijb\_^_gu�\ lZ[ebp_�

H[h[s_gu�fZl_jbZeu�ih ZgZeblbq_kdbf�fbdjhkbk�l_fZf�^ey�[bhf_^bpbgkdh]h�ZgZebaZ��JZkkfZljb\Zxl�ky� l_ogheh]bb� ba]hlh\e_gby�� hkh[_gghklb� jZ[hlu�dhgkljmdpbb�nmgdpbhgZevguo� dhfihg_glh\� b ijbf_ju�bo� bgl_]jZpbb� \ ZgZeblbq_kdb_� fbdjhkbkl_fu��Ijb\_^_gu� ^Zggu_� ih ^_yl_evghklb� aZjm[_`guo�dhfiZgbc� \ h[eZklb� fbdjhZgZeblbq_kdbo� kbkl_f��ij_^klZ\e_gu�bo�ijhfure_ggu_�h[jZapu��Z lZd`_�ijbf_ju�ijZdlbq_kdh]h�bkihevah\Zgby�
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Jbk�����;Zeebklbq_kdh_�ihkljh_gb_�hj[blZevghc�dhkfbq_kdhc�kbkl_fu�fbdjhD:�gZ�kj_^b_weebilbq_kdbo�hj[blZo
i \k_� FD:� b II� `_kldh� kbgojhgbabjh\Zgu� ih�^Zgguf� _^bghc� dhkfbq_kdhc� gZ\b]Zpbhgghc� kbkl_fu��=ehgZkk��beb�*36��Ijb_fgu_�Zgl_ggu�iZkkb\guo�FD:�ijb�ijhe_l_�gZ�II \uihegyxl�nmgdpbb�i_j_^Zxsbo�Zg�l_gg�jZ^bhebgbc�\u^Zqb�bgnhjfZpbb�i \ dZq_kl\_� Zevl_jgZlb\guo� kihkh[h\� h[gZjm`_�gby� baemqZxsbo� kj_^kl\� iZkkb\guf� kihkh[hf� fh`_l�jZkkfZljb\Zlvky�dZd�jZaghklgh�^Zevghf_jguc�kihkh[��ba�lj_o�iZkkb\guo�FD:���lZd�b ljbZg]meypbhgguc��ba�^\mo�iZkkb\guo�FD:���Ko_fZlbqgh�[Zeebklbq_kdh_�ihkljh_�gb_�hj[blZevghc�dhkfbq_kdhc�kbkl_fu�FD:�gZ�kj_^g_�weebilbq_kdbo�hj[blZo�ij_^klZ\e_gh�gZ�jbk���LZdbf�h[jZahf��ijbf_g_gb_�^hklb`_gbc�FKL�iha\h�ey_l�ihemqblv�gh\h_�dZq_kl\h�D:��kms_kl\_ggh�baf_gblv�bo� h[ebd� b kn_ju� ijbf_g_gby��Dhkfbq_kdZy� hljZkev� \fZdkbfZevghc� kl_i_gb� Zddmfmebjm_l� ihke_^gb_� ^hklb�`_gby�\ fbdjhwe_dljhf_oZgbd_�� we_dljhgbd_�� ki_pbZev�guo�k\_joe_]dbo��m]e_jh^bkluo��fZl_jbZeZo��\ kha^Zgbb�fbgbZlxjguo� ^Zlqbdh\� �gZijbf_j�� \hegh\uo� ]bjhkdh�ih\�� Zdk_e_jhf_ljh\��� bkihegbl_evguo� fbdjhf_oZgba�fh\� �]_g_jZlhjh\�� ^\b]Zl_e_c� b l�^����Ih^h[gu_�fbdjh�we_f_glu�h[_ki_qZl�kha^Zgb_�b \u\h^�gZ�hj[blm�fZeuo��^h ����d]���fbdjh� �^h�����d]���gZgh\h����d]��b ibdh� �^h���d]��dhkfbq_kdbo�ZiiZjZlh\�e_]dbfb�b ^_r_\ufb�jZd_�lZfb�ghkbl_eyfb�� gZijbf_j�� \ujZ[hlZ\rbfb� j_kmjk�[h_\ufb� jZd_lZfb� kljZl_]bq_kdh]h� gZagZq_gby�� ih^e_�`Zsbfb�mlbebaZpbb��eb[h�FD:�k kZfhe_lZ�jZd_lhghkpZ�_s_� [he__� e_]dhc�JG�� eb[h� �ihimlguc�� \u\h^� k hkgh\�guf D:��ijb�gZebqbb�aZiZkZ�ih�fZkk_��Kibkhd�ebl_jZlmju���Debfh\�>�F���<Zkbev_\�:�:���Emqbgbg�<�<���FZevp_\�I�I�� I_jki_dlb\u� jZa\blby� fbdjhkbkl_fghc� l_ogbdb� \ ;;,�\_d_ ���Fbdjhkbkl_fgZy�l_ogbdZ ������� ��K�������Jy[h\Z�G�<���?kvdh\�>�G� FZeu_�bkdmkkl\_ggu_�kimlgb�db�\ ijh]jZffZo�^bklZgpbhggh]h�ahg^bjh\Zgby�A_feb����Hilb�q_kdbc�`mjgZe������� ���K �����
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JZa\blb_�fbdjhkbkl_fghc�l_ogbdb��k h^ghc�klhjhgu��b [bhhj]Zgbq_kdhc� obfbb� b fhe_dmeyjghc� ]_g_lbdb�� k^jm]hc�� ijb\_eb� d j_\hexpbhgguf� baf_g_gbyf� \ih^oh^Zo� d bgkljmf_glZevghfm� [bhf_^bpbgkdhfmZgZebam�� gZ[ex^Z_fuf� \ ihke_^gb_� ]h^u��G_kfhljy� gZ�lh�� qlh� i_j\u_� ihiuldb� kh_^bgblv� ieZgZjgu_� l_ogheh�]bb� fbdjhwe_dljhgbdb� k ZgZeblbq_kdhc� obfb_c� [ueb�hkms_kl\e_gu� _s_� \ k_fb^_kylu_� ]h^u� �gZijbf_j���KlZgnhj^kdbc� ]Zah\uc� ojhfZlh]jZn��� \hr_^rbc� \mq_[gbdb� >�@���ebrv�\ ihke_^gb_�]h^u�\ KR: b ?\jhi_�[eZ]h^Zjy� fZkrlZ[guf� ]hkm^Zjkl\_gguf� b qZklgufdZiblZeh\eh`_gbyf� �\ hkgh\ghf� nZjfZdheh]bq_kdbo�dhgp_jgh\� b \h_gguo� \_^hfkl\�� wlh� gZijZ\e_gb_ihemqbeh�qj_a\uqZcgh�\ukhdb_�l_fiu�jZa\blby�B^_y�bgl_]jZpbb�ZgZeblbq_kdbo�kbkl_f�gZ�qbi_�\ __�kh\j_f_gghf \b^_� ��P�7$6�� [bheh]bq_kdb_� fbdjhqbiu��dZibeeyjgu_�fbdjhqbiu��khaj_eZ�\ &LED *HLJ\ �R\_cpZ�jby�� >�@�b 2DN 5LGJH 1DWLRQDO /DERUDWRU\ �KR:�� >�@��G_�h[oh^bfhklv� lZdhc� bgl_]jZpbb� [ueZ� bgbpbbjh\ZgZ�ljm^ghklyfb� kha^Zgby� ij_pbabhgguo� fbdjhgZkhkh\� b[_kdeZiZgguo� kbkl_f�^ey�\ukhdhwnn_dlb\ghc�`b^dhkl�ghc� ojhfZlh]jZnbb� b \ukhdbfb� lj_[h\Zgbyfb� d ^_l_d�lbjh\Zgbx�ijb�k\_jo\ukhdhijhba\h^bl_evghf�ZgZeba_�D gZklhys_fm�\j_f_gb�m`_�gZf_lbebkv�l_g^_gpbb�\deZkkbnbdZpbb� ZgZeblbq_kdbo� fbdjhkbkl_f�� GZ� gZr�\a]ey^�� fh`gh� \u^_eblv� ljb hkgh\gu_� deZkkZ� lZdbokbkl_f��dhlhju_�ijb\_^_gu�\ lZ[ebp_�

H[h[s_gu�fZl_jbZeu�ih ZgZeblbq_kdbf�fbdjhkbk�l_fZf�^ey�[bhf_^bpbgkdh]h�ZgZebaZ��JZkkfZljb\Zxl�ky� l_ogheh]bb� ba]hlh\e_gby�� hkh[_gghklb� jZ[hlu�dhgkljmdpbb�nmgdpbhgZevguo� dhfihg_glh\� b ijbf_ju�bo� bgl_]jZpbb� \ ZgZeblbq_kdb_� fbdjhkbkl_fu��Ijb\_^_gu� ^Zggu_� ih ^_yl_evghklb� aZjm[_`guo�dhfiZgbc� \ h[eZklb� fbdjhZgZeblbq_kdbo� kbkl_f��ij_^klZ\e_gu�bo�ijhfure_ggu_�h[jZapu��Z lZd`_�ijbf_ju�ijZdlbq_kdh]h�bkihevah\Zgby�
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Hkgh\gu_�deZkku�fbdjhZgZeblbq_kdbo�kbkl_f
Lbi DeZkk Hkgh\gu_�l_ogheh]bb� FZljbqgu_�fbdjhqbiu��]_g�gu_��]b[jb^baZpbhggu_�qb�iu�

���:^j_kguc�kbgl_a�p_iguo�fhe_dme�fbr_g_c�k ih�fhsvx�nhlhrZ[ehgh\����Nhlhbgbpbbjh\Zgb_�j_Zdpbc��=b[jb^baZpby��jZkihagZ�\Zgb_�gZ�fhe_dmeyjghf�mjh\g_�� DZibeeyjgu_�fbdjhqbiu��\lhf�qbke_�k nmgdpbhgZev�gufb�we_f_glZfb�gZijbf_j��IPJ�j_ZdlhjZfb��obfbq_�kdbfb�j_ZdlhjZfb�
��DZibeeyjguc�we_dljhhk�fhlbq_kdbc�ljZgkihjl���Fbdjh]b^jZ\ebdZ����Fbdjhf_oZgbdZ���Hilhwe_dljhgbdZ�� K\_jo\ukhdhijhba\h^bl_ev�gu_�dhfivxl_jbah\Zggu_�kdhjhklgu_�kbkl_fu�Z^j_k�ghc�^hklZ\db�ijh[�� ieZl�nhjfu
��We_dljhhkfhlbq_kdbc�ljZgkihjl����Fbdjh]b^jZ\ebdZ

< klZlv_� ijb\h^ylky� g_dhlhju_� ^Zggu_� ih� fZljbq�guf� fbdjhqbiZf� �kf�� lZ[ebpm� ± lbi� ��� b ih^jh[g__jZkkfZljb\Zxlky� dZibeeyjgu_� fbdjhqbiu� �lbi� ���� lZd�dZd�wlZ�h[eZklv�[he__�khhl\_lkl\m_l�gZijZ\e_gbx�jZ[hl�Z\lhjh\� ^Zgghc� klZlvb�� Qlh� dZkZ_lky� lj_lv_]h� lbiZfbdjhkbkl_f�± k\_jo\ukhdhijhba\h^bl_evguo�mkljhckl\�^hklZ\db�� lh� \ ebl_jZlmj_� bf__lky� hlghkbl_evgh� fZeh�^Zgguo�ih�lZdbf�kbkl_fZf��H^gZdh��ih�fg_gbx�Z\lhjh\��^Zggh_� gZijZ\e_gb_� ^hklZlhqgh� i_jki_dlb\gh� b \� gZ�klhys__� \j_fy� bgl_gkb\gh� jZa\b\Z_lky� \ KR:�nbjfhc�$XURUD %LRVFLHQFHV &RUSRUDLWRQ \\b^m� ihlj_[ghklb� \ Z\�lhfZlbaZpbb�k\_jo\ukhdhijhba\h^bl_evgh]h�ZgZebaZ�

Jbk�����Ko_fZ�nhlheblh]jZnbq_kdh]h�Z^j_kgh]h�iZjZee_evgh]h�obfbq_kdh]h�kbgl_aZ >�@

FZljbqgu_ �]b[jb^baZpbhggu_��fbdjhqbiu
>Zgguc� ijbgpbi� ZgZebaZ� ij_^eh`_g� \ jZ[hl_� )RGRUHW DO�� >�@�� ]^_� ijh^_fhgkljbjh\Zgu� gh\u_ \hafh`ghklb�kh_^bg_gby� lj_o� ba\_klguo� l_ogheh]bc�� nhlheblh]jZ�nbb�� MN�bgbpbbjm_fh]h� kbgl_aZ� gZ� l\_j^hf� ghkbl_e_b fhe_dmeyjghc� ]b[jb^baZpbb� �jZkihagZ\Zgby��� < j_�amevlZl_� ij_^eh`_gghc� \ >�@� dhgp_ipbb� gZ� g_kdhevdh�ihjy^dh\� ih\ukbeZkv� ijhba\h^bl_evghklv� ]_ggh]hZgZebaZ�b \hagbdeZ�gh\Zy�bg^mkljby�± ]_ghfbdZ�>�@�Ijbgpbi� ba]hlh\e_gby� ]b[jb^baZpbhgguo� fbdjhqb�ih\� ko_fZlbq_kdb� ij_^klZ\e_g� gZ� jbk�� �� >�@��< gZqZevghc�klZ^bb d km[kljZlm� ijbkh_^bg_gu� Zfbgh]jmiiu�[ehdbjh\Zggu_�nhlhqm\kl\bl_evgufb� aZsblgufb� ]jmi�iZfb�;� Hk\_s_gb_� q_j_a� hij_^_e_gguc�nhlhrZ[ehg� �mqZkldh\�km[kljZlZ�ijb\h^bl�d nhlhbgbpbbjh\Zgbx��ih�ke_�q_]h�Zfbgh]jmiiu�]hlh\u�d obfbq_kdhfm�ijbkh_^b�g_gbx�[ehdZ�: k aZsblghc�]jmiihc�;� AZl_f�nhlhrZ[ehg���bkihevam_lky�^ey�nhlhbgbpbbjh\Zgby�^jm]h]h�mqZkldZ�km[kljZlZ��Ihke_�wlh]h�ijbkh_^bgy_lky�[ehd�< k aZsbl�ghc� ]jmiihc� ;� Ihke_� ih\lhj_gbyih^h[guo� pbdeh\� nhlhbgbpbbjh\Zgby� b obfbq_kdh]h�ijbkh_^bg_gby� ihemqZ_lky� fZljbpZ� k p_ihqdZfbhij_^_e_gghc� obfbq_kdhc� ihke_^h\Zl_evghklb�� gZijb�f_j�heb]hgmde_hlb^u��bf_xsbfb�Z^j_k� LZdbf�h[jZahf��kljmdlmjZ� dhg_qghc� fZljbpu�� ihemq_gghc� iml_f� h^gh�\j_f_ggh]h� Z^j_kgh]h� kbgl_aZ� [hevrh]h� qbkeZkh_^bg_gbc��aZ\bkbl�hl�lhiheh]bb�b ihke_^h\Zl_evghklb�bkihevah\Zgby�nhlhrZ[ehgh\��Z lZd`_�ihke_^h\Zl_evgh�klb� j_Z]_glh\��Ijb� ���fbdjhf_ljh\hc� iehsZ^d_� gZ� h^�ghf� d\Z^jZlghf� kZglbf_lj_�fh`_l� [ulv� kbgl_abjh\Zgh���� ���� kh_^bg_gbc�� Z ijb� bkihevah\Zgbb� /,*$l_ogheh]bc�\hafh`gh�ihemq_gb_�fZljbpu�k iehlghklvx����� gZ�d\Z^jZlguc�kZglbf_lj�<ijhq_f� bkihevah\Zgb_� nhlheblh]jZnbb� ± wlh� g_�_^bgkl\_gguc� ih^oh^� d j_ZebaZpbb� iZjZee_evgh]hkbgl_aZ��GZijbf_j��fh`gh�jZa^_eylv�j_Z]_glu�iml_f�^h�[Z\e_gby� bo� \ jZaebqgu_� fbdjh_fdhklb�� LZd�� ��kh_^bg_gbc� [ueh� ihemq_gh� iml_f� himkdZgby� dhgqbdh\�b]eu� \ jZaebqgu_� jZkl\hju�� ihf_s_ggu_� \ fbdjhijh�[bjdb�gZ�klZg^Zjlghc�dZkk_l_�^ey�fbdjhlbljh\Zgby� >�@��< Jhkkbb�ih^h[guc�ih^oh^�ij_^eh`_g�:�>��FbjaZ[_dh�\uf�k khZ\lhjZfb��jZajZ[hlZ\rbfb�ijbgpbi�]b[jb^baZ�pbb� heb]hgmde_hlb^h\� ^ey� hij_^_e_gby� ihke_^h\Zl_ev�ghklb� >GD� b lhiheh]bq_kdh_� ^\mf_jgh_� dh^bjh\Zgb_�fZljbp�� \ dhlhjuo� dhhj^bgZlZ� khhl\_lkl\h\ZeZheb]hgmde_hlb^m� hij_^_e_gghc� ihke_^h\Zl_evghklb� >�@��< ^Zgghf� kemqZ_� \_s_kl\Z�fZjd_ju� \ghkbebkv� f_oZgb�q_kdb�\ fbdjhijh[bjdb�k ihfhsvx�fbdjh^haZlhjZ��Z iZ�jZee_evguc�kbgl_a�k ihfhsvx�nhlheblh]jZnbb g_�ijb�f_gyeky�F_lh^u�fZljbqguo�qbih\�k lhiheh]bq_kdbf�dh^bjh�\Zgb_f� fh]ml� bkihevah\Zlvky� ^ey� bamq_gby� ihke_^h\Z�l_evghkl_c� iml_f� ]b[jb^baZpbb� k bo� njZ]f_glZfb�bffh[bebah\Zggufb� gZ�fZljbp_�� J_amevlZl� ijhqblu\Z�_lky� dZd� kbkl_fZ� k\_lysboky� lhq_d�� F_lh^� lZdh]hbamq_gby� ihke_^h\Zl_evghkl_c� gZau\Z_lky� 6%+ �VHTXHQ�VLQJ E\ K\EULGLVDWLRQ ± kbd\_gbjh\Zgb_� k ihfhsvx]b[jb^baZpbb��
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Jbk�����Ko_fZ�kl_deyggh]h�qbiZ�^ey�dZibeeyjgh]h�we_dljhnhj_aZ�� ± k_iZjZpbhgguc �dZgZe�\ \b^_��k_jiZglbgZ���� ± bg`_dpbhgguc�dj_kl����� j_a_j\mZj�^ey�[mn_jgh]h�jZkl\hjZ���� j_a_j\mZj�k h[jZaphf���± keb\�g_gm`gh]h�h[jZapZ��� ± keb\�[mn_jgh]h�jZkl\hjZ�b ijhZgZebab�jh\Zggh]h�h[jZapZ���� ihdjh\gh_�kl_deh��� ± kl_deygguc�km[kljZl�>�@
DZibeeyjgu_�fbdjhqbiu

I_j_c^_f� d dZibeeyjguf� ZgZeblbq_kdbf� fbdjhkbk�l_fZf� �D:FK��� Wlb� kbkl_fu� ij_^klZ\eyxl� kh[hcfbdjhj_ZebaZpbx� \ukhdhwnn_dlb\gh]h� dZibeeyjgh]h�we_dljhnhj_aZ� �<WDW��b dZibeeyjghc�we_dljhojhfZlh]�jZnbb��DWO��k bgl_]jbjh\Zggufb�we_f_glZfb�`b^dhkl�ghc� fbdjhdZibeeyjghc� eh]bdb�� fbdjhdhfihg_glZfb�ijh[hih^]hlh\db� b ^_jb\ZlbaZpbb�� fbgbZlxjgufbhilhwe_dljhggufb�mkljhckl\Zfb�j_]bkljZpbb��I_jki_dlb\�gh_� jZa\blb_� D:FK� \b^blky� \ kha^Zgbb gZ� hkgh\_^hklb`_gbc�fbdjhkbkl_fghc�l_ogbdb�ihjlZlb\guo�ijb�[hjh\�k h^ghjZah\ufb�dZibeeyjgufb�qbiZfb�b kf_ggu�fb� kgZjy`_ggufb� j_Z]_glZfb� dZjljb^`Zfb�� GZ� jbk�� ��ij_^klZ\e_gZ� lhiheh]by� dZibeeyjgh]h� fbdjhqbiZ� ^ey�we_dljhnhj_aZ� >�@��ba]hlh\e_ggh]h�ba�ij_^f_lgh]h�kl_d�eZ�^ey�fbdjhkdhibb�jZaf_jhf���u���ff b�ihdjulh]h�^ey�]_jf_lbaZpbb� dZgZeh\� djm]euf� ihdjh\gufkl_dehf�^bZf_ljhf� ���ff��DZgZeu� ihemq_gu� klZg^Zjl�gufb� ijhp_^mjZfb� nhlheblh]jZnbb�� \dexqZxsbfb`b^dhklgh_�ljZ\e_gb_�
Hkh[_gghklb�nmgdpbhgbjh\Zgby�dZibeeyjguo�fbdjhqbih\��ZgZeblbq_kdbo�fbdjhkbkl_f�Hkgh\hc�nmgdpbhgbjh\Zgby�D:FK� y\ey_lky� l_q_gb_�`b^dhklb� �beb�]ZaZ��\ dZibeeyj_�b��\ i_j\mx�hq_j_^v��aZ�kq_l� we_dljhdbg_lbq_kdbo� wnn_dlh\�� L_hj_lbq_kdb_�iheh`_gby� we_dljhdbg_lbq_kdhc� fb]jZpbb� \ dZibeeyj_

baeh`_gu�\ fgh]hqbke_gguo�jZ[hlZo��\ lhf�qbke_�\ >�����@�� Ba\_klgh�� qlh� ijbf_g_gb_� we_dljhnhj_lbq_kdh]h�jZa^_e_gby� \ d\Zjp_\uo� dZibeeyjZo� iha\hebeh� kms_kl�\_ggh� ih\ukblv� jZaj_r_gb_� ih� kjZ\g_gbx� k ojhfZlh]�jZnbq_kdbfb� kbkl_fZfb� >��� ��@�� H^gZdh� \ kbkl_fZo�D:FK� k \ukhdhc� kl_i_gvx� ijhkljZgkl\_gghc� bgl_]jZ�pbb� dZibeeyjh\� ihy\eyxlky� f_lh^bq_kdb_� ijh[e_fu��k\yaZggu_�k ^hihegbl_evguf�]_hf_ljbq_kdbf�\deZ^hf�\^bki_jkbx� ahgu�� Djhf_� lh]h�� \Z`gh� hilbfbabjh\Zlv�]_hf_ljbx� b ijhp_^mjm� bg`_dpbb� ijh[u� b gZclbhilbfZevgu_�jZaf_ju�dZgZeh\��ihkdhevdm�\ j_ZebaZpbbkbkl_f�D:FK�\Z`ghc�aZ^Zq_c�y\ey_lky�k\_jokdhjhklgh_�jZa^_e_gb_�� lj_[mxs__� mf_gvr_gby� ihi_j_qguo� jZaf_�jh\�dZgZeZ�b _]h�^ebgu�=_hf_ljbq_kdZy� ^bki_jkby�� k\yaZggZy� k ^\b`_gb_f�ahg� \ dZgZeZo� keh`ghc� nhjfu�� ijhihjpbhgZevgZhlghr_gbx� \j_f_gb� ihi_j_qghc� ^bnnmabb� h[jZapZ� dh�\j_f_gb� ijh^\b`_gby� ahgu�� kh\_jrZxs_c� ih\hjhl� >��@�H^ghf_jgZy�fh^_ev��hkgh\ZggZy�gZ�jZkq_l_�jZagbpu�fb�]jZpbhgguo�^ebg��kbeu�ihey�b ihi_j_qgh]h�^bki_jkbhggh�]h wnn_dlZ�� ^hklZlhqgh� lhqgh� hibku\Z_l� wdki_jbf_g�lZevgu_� ^Zggu_�� Ih\hjhlu� ihlhdZ� \ dZgZeZofbdjhqbiZ� ijb\h^yl� d mf_gvr_gbx� k_iZjZpbhgghcwnn_dlb\ghklb�ih�kjZ\g_gbx�k ijyfufb�dZgZeZfb�lZdhc�`_� k_iZjZpbhgghc� ^ebgu�� hkh[_ggh� ^ey� fhe_dme� k fZ�euf� dhwnnbpb_glhf� ^bnnmabb�� >bki_jkby� ijb� ^\b`_�gbb� ahgu� h[jZapZ� \ bkdjb\e_gguo� dZgZeZo� �WXUQVfh`_l�[ulv�ij_^klZ\e_gZ�\ujZ`_gb_f�>��@� � �� � >� �� � ��@WXUQ ' WO � ; I Z H[S W � W � ;V  '  � � �������]^_� O' � jZaghklv�iml_c�fhe_dme�h[jZapZ�m gZjm`ghc�b\gmlj_gg_c� kl_ghd� bah]gmlh]h� dZibeeyjZ�� ; ± ihklhyg�gZy�� hij_^_ey_fZy� nhjfhc� \oh^ghc� nmgdpbb�� dhlhjZy�kha^Z_l�ba[ulhqgmx�^bki_jkbx�� I � m]he�ih\hjhlZ�\ jZ�^bZgZo�� Z ± rbjbgZ�\_jog_]h�hkgh\Zgby� ljZi_pbb� k_]�f_glZ�� 'W ± \j_fy� ihi_j_qghc� ^bnnmabb� h[jZapZ��WW ± \j_fy� ^\b`_gby� ahgu� h[jZapZ� \ bkdjb\e_gghfmqZkld_�dZibeeyjZ�=em[bgZ� dZgZeZ� lZd`_� \eby_l� gZ� jZaj_r_gb_� brbjbgm� ahg� >��@��Wlh� \b^gh� gZ� ijbf_j_� we_dljhojhfZ�lh]jZnbb� g_cljZevguo� djZkbl_e_c� �dmfZjbg� K����� K����K�����K�����\ ihehf�dZibeeyj_��\uiheg_gghf�ljZ\e_gb_f\ kl_deygghc� ih^eh`d_� b ih\_joghklgh� h[jZ[hlZgghf�hdlZ^_pbekbeZghf� Ijb� \Zjvbjh\Zgbb� ]em[bgudZgZeh\�hl������^h�����fdf�\b^�aZ\bkbfhklb�lZd�gZau\Z_�fhc \ukhlu� l_hj_lbq_kdhc� lZj_edb� �\_ebqbgu�� k\yaZg�ghc� k ^bki_jkb_c� ahgu�� hl� ebg_cghc� kdhjhklb� ihlhdZ\ dZibeeyj_�ijbgpbibZevgh�baf_gy_lky��Fbgbfmf� wlbo�aZ\bkbfhkl_c� �jbk�� ��� kf_sZ_lky� \ klhjhgm� [he__\ukhdbo� kdhjhkl_c� ihlhdZ� b f_gvrbo� ]em[bg� dZgZeZ�>��@�� MjZ\g_gb_� =he_y�� hibku\Zxs__� wlhl� ijhp_kk�kh\iZ^Z_l�k wdki_jbf_glZevgufb�^Zggufb� ���� � � � � � IP FP VP V
G' G+ X I N I N XX ' ' � � �������� ���

]^_� P' � V' ± dhwnnbpb_glu� ^bnnmabb� \ ih^\b`ghc� bklZpbhgZjghc� nZaZo khhl\_lkl\_ggh�� FG ± ]em[bgZdZgZeZ�� IG � lhesbgZ�klZpbhgZjghc�nZau�� X ± ebg_cgZy
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Jbk�����AZ\bkbfhklv�\ukhlu�l_hj_lbq_kdhc�lZj_edb��^bki_jkbb�ahgu��hl�ebg_cghc�kdhjhklb�ihlhdZijb�we_dljhojhfZlh]jZnbb�\ihehf�dZ�ibeeyj_��h[jZ[hlZgghf�hdlZ^_pbekbeZghf��\uiheg_gghc�gZ�ieZgZj�guo�kl_deygguo�fbdjhqbiZo�k jZaebqghc�]em[bghc�dZgZeZ��� ± ����fdf����± ����fdf����± ����fdf��Ih^\b`gZy�nZaZ�khklhbl�ba[hjZlgh]h�[mn_jgh]h�jZkl\hjZ�����ffhev�e��jG������k ^h[Z\e_gb_f ����h[��Zp_lhgbljbeZ��H[jZa_p�± dmfZjbg�K����>��@
kdhjhklv� ih^\b`ghc� nZau�� � �PI N � � �VI N ± nmgdpbb�nZdlhjZ� _fdhklb� \_s_kl\Z� � �N \ ih^\b`ghc� b klZpbh�gZjghc�nZaZo�khhl\_lkl\_ggh�Ihemq_gguc� \ >��@� j_amevlZl� hagZqZ_l��qlh� kdhjhklv�ZgZebaZ� fh`_l� [ulv� m\_ebq_gZ� ijb� khojZg_gbb� wnn_d�lb\ghklb�<Z`guf� nZdlhjhf� ih\ur_gby� wnn_dlb\ghklbjZa^_e_gby� y\ey_lky�fbgbfbaZpby� h[t_fZ� ijh[u�� \ lhf�qbke_�± k bkihevah\Zgb_f�jZaebqguo�ijb_fh\��lZdbo�dZd�we_dljhdbg_lbq_kdh_� k`Zlb_� ahgu� ijb� __ \\h^_� \dZibeeyj� �klwdbg]��� bkihevah\Zgb_� bg`_dpbhggh]hdj_klZ� k h[jZah\Zgb_f�fZeh]h� h[t_fZ� ijh[u� \ h[eZklb�i_j_k_q_gby� �lhq_qguc� \\h^�� beb� bkihevah\Zgb_we_dljhdbg_lbq_kdbo�k\hckl\�\f_kl_�k dhffmlZpb_c

Jbk�����Ko_fZ�\\h^Z�ijh[u�\ dZibeeyjguc�ZgZeblbq_kdbc�qbi� k ihfhsvx� \Zjvbjh\Zgby� aZibjZxs_]h� ihl_gpbZeZ�: ± klZ[bevguc� ihlhd� h[jZapZ� ba� j_a_j\mZjZ� h[jZapZ� \ j_a_j\mZjkeb\Z��< ± fhf_gl�hldexq_gby�\ukhdh]h�gZijy`_gby��aZibjZxs_]h�ih�l_gpbZeZ�� \ e_\hf� dZgZe_� �ihlhd� h[jZapZ� aZl_dZ_l� \ jZa^_ebl_evguc �dZgZe��� K ± \hkklZgh\e_gb_� \ukhdh]h� gZijy`_gby� �aZibjZxs_]hihl_gpbZeZ���hl^_e_gb_�ahgu�h[jZapZ�b __�fb]jZpby�\ jZa^_ebl_evguc �dZgZe�>��@

Jbk�����We_dljhnhj_]jZffu�kf_kb�Zfbghdbkehl�f_q_guo�nexhj_�kb_bgbahlbhpbZgZlhf��NBLP���ihemq_ggu_�\ dZibeeyjZo�^ebghc���b ���ff� GZijy`_gghklv�we_dljbq_kdh]h�ihey������<�kf��Dhgp_gljZpby�dZ`^hc�Zfbghdbkehlu�\ ijh[_����ffhev�e��;mn_jguc�jZkl\hj��jG�����kh^_j`bl�[hjgmx�dbkehlm�����ffhev�e��b ljbk�]b^jhdkbf_lbeZfbghf_�lZg������ffhev�e��>��@
\ukhdbo� gZijy`_gbc� ^ey� bfimevkgh]h� \ijukdb\Zgby�h[jZapZ�ijb�hldexq_gbb�aZibjZxs_]h�ihl_gpbZeZ�>��@��ZlZd`_�bo�khq_lZgb_��GZijbf_j��f_lh^�\\h^Z�ijh[u� �jbk�����kjZ\gb\Z_lky�\ >��@�k f_lh^hf�lhq_qgh]h�\\h^Z��dh]^Z�h[jZa_p� ^\b`_lky� q_j_a� bg`_dpbhgguc� dj_kli_ji_g^bdmeyjgh� jZa^_ebl_evghfm� dZgZem�� Z \� fhf_gl�\\h^Z�ijh[u�madZy�ahgZ ba�i_j_k_q_gby�dZgZeh\�gZijZ\�ey_lky� \ jZa^_ebl_evguc� dZgZe� \dexq_gb_f� \ukhdh]h�gZijy`_gby� gZ� ebgbb� [mn_j� ± keb\�� Ijb� kjZ\g_gbbf_lh^Z� aZibjZxs_]h� ihl_gpbZeZ� \ khq_lZgbb khklwdbg]hf� b lhq_qgh]h� \\h^Z� ihke_^gbc� bf__l� ij_bfm�s_kl\Z� k lhqdb� aj_gby� wnn_dlb\ghklb� jZa^_e_gby�wnn_dlb\ghklv� ijb� klwdbg]_� khklZ\ey_l� lhevdh� ��� ±�� ��wnn_dlb\ghklb�ijb�lhq_qghf�\\h^_���H^gZdh�k lhq�db�aj_gby�ij_^_eh\�^_l_dlbjh\Zgby��klwdbg]�bf__l�y\gu_�ij_bfms_kl\Z�� h[_ki_qb\Zy� m\_ebq_gb_� wnn_dlb\ghklb�ZgZebaZ�^h����jZa��>Zggu_�ihemq_gu�k ihfhsvx�d\Zjp_�\h]h�qbiZ�k jZa^_ebl_evguf�dZibeeyjhf�^ebghc� ���ff��jZaf_s_gguf� gZ� iehsZ^b� �u��� ff \� \b^_k_jiZglbgZ� ^ey� jZa^_e_gby� ^Zgabebjh\Zgguo� Zfbghdbk�ehl��GZb[he__�wnn_dlb\gu_�jZa^_e_gby�hkms_kl\eyebkv
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aZ����k k�wnn_dlb\ghklvx��������l_hj_lbq_kdbo�lZj_ehd��jbk������< >��@�ijh\_^_gZ�hp_gdZ�\k_o�\deZ^h\�\ \ukhlm�l_hj_lbq_kdhc�lZj_edb� + kh]eZkgh�mjZ\g_gbx� � �� � ��� �� ��LQM GHW PVHS VHS VHS VHS
O O ' Q GF+ / / ( /P � � � �������� ���

]^_� LQMO ± ^ebgZ�ahgu�ijh[u�� GHWO ± ^ebgZ�hdgZ�^_l_dlhjZ��
VHS/ ± ^ebgZ�jZa^_ebl_evgh]h�dZgZeZ�� P' ± dhwnnbpb_gl�^bnnmabb�� P � we_dljhnhj_lbq_kdZy�ih^\b`ghklv�� VHS( �gZijy`_gghklv�we_dljbq_kdh]h�ihey�� Q ± qbkeh�ih\hjhlh\��GF ± jZaghklv�^ebgu�ebgbb�ih�\g_rg_fm�b \gmlj_gg_fm�dhglmjm�dZibeeyjZ�gZ�ba]b[_�Wnn_dlb\ghklv� jZa^_e_gby�ijb� baf_g_gbb�gZijy`_g�ghklb� we_dljbq_kdh]h� ihey� hij_^_eyeZkv� wdki_jbf_g�lZevgh b kjZ\gb\ZeZkv� k mjZ\g_gb_f� ����� \ dhlhjhf\ebygb_� jZaf_jh\� ahgu� ijh[u�� ]_hf_ljbb� dZibeeyjh\b jZaf_jh\� hdgZ� ^_l_dlhjZ� y\ey_lky� ihklhygguf�� <wdki_jbf_gl_�gZ[ex^Zehkv�mf_gvr_gb_�^bki_jkbb�ibdZ�ijb�m\_ebq_gbb�gZijy`_gghklb� we_dljbq_kdh]h�ihey�^h������<�kf��Ijb�wlhf�\ fbgbfZevghf�agZq_gbb�^bki_jkbb�\deZ^�]_hf_ljbb�dZibeeyjZ�khklZ\be�������l�_��\_ebqbgm��[ebadmx�d l_hj_lbq_kdhc�<\h^� ijh[u� \ qbi�we_dljhnhj_a_�fh`_l� hkms_kl\�eylvky� lZd`_� k ihfhsvx� kbkl_fu� ^\hcgh]h� L�h[jZa�gh]h�bg`_dlhjZ� >��@��WlZ� kbkl_fZ�iha\hey_l� \\h^blv�hq_gv�fZ�eu_�h[t_fu�ijh[u�����������ie���hij_^_e_ggu_�]_hf_ljbq_�kdb��RbjbgZ�dZgZeZ�b kbff_ljby�bg`_dlhjZ�bf_xl�i_j\h�kl_i_ggh_�agZq_gb_�^ey�ohjhr_c�ijhba\h^bl_evghklb��Hl�lZedb\Zgb_�ba[uldZ�ijh[u�\ [hdh\u_�dZgZeu�fh`_l�wnn_d�lb\gh�hkms_kl\eylvky�lhevdh�lh]^Z��dh]^Z�[hdh\u_�dZgZeu�bf_xl� gbadh_� khijhlb\e_gb_ihlhdm�� JZaebqb_� dhgp_gljZpbb� bhgh\� \ h[jZap_� b \jZ[hq_f�[mn_jghf� jZkl\hj_�fh`_l� \ua\Zlv� iehomx� ih�\lhjy_fhklv� �\ZjbZpbb�agZq_gbc�hl� ����^h� ���jZa��\\h^Z�ijh[u�dZd�ih�nhjf_�ahgu��lZd�b ih�__ jZaf_jm��Ohly�lhq�gh_� j_]mebjh\Zgb_� gZijy`_gbc�� ijbeh`_gguod jZaebqguf� l_jfbgZeZf�� ^h� g_dhlhjhc� kl_i_gbihfh]Z_l� j_]mebjh\Zlv� nhjfm� ijh[u�� l_f� g_� f_g__�\ZjbZpbb� fh]ml� ^hklb]Zlv� ��� ��� Ihwlhfm� klwdbg]ke_^m_l�ijbf_gylv�\ D:FK�k [hevrhc�hklhjh`ghklvx�Hj]ZgbaZpby� ihkldhehghqguo� j_Zdpbc� gZ� qbiZoy\ey_lky�h^gbf�ba�hkgh\guo�gZijZ\e_gbc�jZajZ[hldb�Zjob�l_dlmju� fgh]hnmgdpbhgZevguo� ZgZeblbq_kdbomkljhckl\��< hlebqb_�hl�ojhfZlh]jZnbb��]^_�ihkldhehghq�gu_� j_Zdlhju� jZ[hlZxl� ihke_� aZ\_jr_gby� jZa^_e_gby�� \we_dljhnhj_lbq_kdbo�mkljhckl\Zo�jZa^_e_gb_�dhfihg_glh\�ijh[u� ijhbkoh^bl� b ihke_� ijh\_^_gbyj_Zdpbb� [eZ]h^Zjy� ]jZ^b_glm� gZijy`_gghklb� we_dljbq_�kdh]h�ihey��LZdZy�j_Zdpby�^he`gZ�[ulv�[ukljhc��k wnn_d�lb\guf� i_j_f_rb\Zgb_f� dhfihg_glh\�� qlh[uba[_`Zlv� mrbj_gby� ahg� ba�aZ� bo� jZaebqghc� we_dljhnhj_�lbq_kdhc� ih^\b`ghklb�� < >��@� jZkkfZljb\Zxlky� \hijhku�\ebygby� ]_hf_ljbb� j_Zdpbhgguo� mkljhckl\� gZ� qbiZo� gZ�wnn_dlb\ghklv�� Ijb� kjZ\g_gbb� jZaebqguo� lbih\ihkldhehghqguo� j_Zdlhjh\� hlf_q_gh�� qlh� g_dhlhju_�dhgkljmdpbb� j_Zdlhjh\� iha\heyxl� ihemqblv� ebrv^h\hevgh� gbadb_� wnn_dlb\ghklb� �g_kdhevdh� lukyql_hj_lbq_kdbo� lZj_ehd��� Ijb� wlhf� \Zjvbjh\Zgb_� j_`bfZ

ihlhdh\� g_� ^Z_l� ih\ur_gby� wnn_dlb\ghklb�� ihwlhfm�ij_^klZ\ey_l bgl_j_k� bamqblv� \ebygb_� ]_hf_ljbbihkldhehghqguo� j_Zdlhjh\� gZ� wnn_dlb\ghklv� ZgZebaZ��LZd��ijb�bkihevah\Zgbb�L�h[jZaghc�dZf_ju�^hklb]Z_lky�wnn_dlb\ghklv�lhevdh�����±�����l_hj_lbq_kdbo�lZj_ehd��l��l���ijb�mkeh\byo��dh]^Z�^he`gh�[ulv� ������l��l��beb�[he__� >��@��GZ[ex^_gb_� lhqdb� kf_r_gby� ihdZaZeh�� qlh�ijb� kf_rb\Zgbb� j_Z]_gl� \uly]b\Z_lky� \ klhjhgm� ihl_q_gbx� ba� [hdh\h]h� dZgZeZ�� lZd� qlh� j_Z]_gl� �hjlhnlZ�e_\uc�Zev^_]b^��^he`_g�^bnnmg^bjh\Zlv�ihi_j_d�\k_]h�kf_kbl_evgh]h� dZgZeZ�� qlh[u� iheghklvx� i_j_f_rZlvkyk ahghc h[jZapZ�� Ij_^eh`_gu� [he__� wnn_dlb\gu_dhgkljmdpbb� dZibeeyjh\�� ijb� dhlhjuo� \_s_kl\Z\klj_qZxlky��]heh\Zfb��lZd��qlh�dZ`^h_�ba�gbo�aZgbfZ�_l� ijbf_jgh� iheh\bgm� dZgZeZ� >��@� < ^Zgghf� kemqZ_bkihevam_lky�^bnnmabhggh_�i_j_f_rb\Zgb_��H[gZjm`_�gh�� qlh� rbjbgZ� dZgZeh\� b]jZ_l� lZdmx� `_� \Z`gmxjhev�� dZd� b m]he� i_j_k_q_gby� dZgZeh\�� Djhf_� lh]h�g_h[oh^bfh� mqblu\Zlv� obfbx� ijhp_kkZ� kf_r_gbyh[jZapZ� b j_Z]_glh\�� LZd�� gZijbf_j�� ^Z`_� g_[hevrh_jZaebqb_�\ jG j_Z]_glh\�^Z_l�g_ij_^kdZam_fh_�l_q_gb_��Ihemq_gu�agZq_gby�wnn_dlb\ghklb ������l��l�G_^Z\gh� ijh^_fhgkljbjh\Zg� \u^Zxsbcky� j_amevlZl�ih�\ukhdhkdhjhklghfm�jZa^_e_gbx�gZ�qbi_�>��@��>hklb]�gmlh�jZa^_e_gb_�^\modhfihg_glghc�kf_kb�aZ� ����fk�ijb�gZijy`_gghklb�we_dljbq_kdh]h�ihey����<�kf�\ dZibeey�j_ ^ebgghc� k_iZjZpbhggh]h�dZgZeZ� ����fdf��JZa^_e_gu�jh^Zfbg� b ^boehjnexhj_kp_bg�� <ukhlZ� lZj_edbkhklZ\beZ����� � ����fdf���ijb�wlhf�\ukhlZ�l_hj_lbq_kdhc�lZj_edb� m\_ebqb\ZeZkv� ijb� ih\ur_gbb� gZijy`_gghklb�ihey�� Ij_^iheZ]Z_lky�� qlh� wlh� \hajZklZgb_� \ukhlul_hj_lbq_kdhc� lZj_edb� ijhbkoh^bl� [eZ]h^Zjy� \u^_e_�gbx� >`hme_\hc� l_iehlu�� dhlhjmx� fh`gh� hp_gblv� ih�nhjfme_
� � � � �

�� � �� VHS DYWK � D ( F+ 'N O P�� �������� ���
]^_� D ± iheh\bgZ� ]em[bgu� dZgZeZ� ����� fdf��� VHS( �gZijy`_gghklv� we_dljbq_kdh]h� ihey� \ k_iZjZpbhgghf�dZgZe_�� O ± fheyjgZy� we_dljhijh\h^ghklv� [mn_jZ�������� f��Hf�fhev���� F ± dhgp_gljZpby� [mn_jZ��� ffhev�e��� ' ± dhwnnbpb_gl�^bnnmabb� ������� kf��F���N ± dhwnnbpb_gl� l_iehijh\h^ghklb� [mn_jZ����� <l��f�D���>_fhgkljZpby� km[fbeebk_dmg^gh]h� jZa^_e_gbyy\ey_lky�qj_a\uqZcgh�fgh]hh[_sZxs_c�^ey�ijbf_g_gby\ k\_jo\ukhdhijhba\h^bl_evguo� kbkl_fZo�jZajZ[hldb�nZjfZp_\lbq_kdbo� ij_iZjZlh\�� bamq_gby� dbg_lbdb�fbeebk_dmg^guo� obfbq_kdbo� b [bhobfbq_kdbo� ijhp_k�kh\�< D:FK� fh]ml� ijbf_gylvky� lZdb_� `_� kbkl_fu^_l_dlbjh\Zgby��dZd�\ dZibeeyjghf�ahgghf�we_dljhnhj_�a_�� l�_��nhlhf_ljbq_kdb_��nexhjbf_ljbq_kdb_�� eZa_jgh�bg^mpbjh\Zggu_� nexhjbf_ljbq_kdb_�we_dljhobfbq_kdb_��H^gZdh� gZjy^m� k wlbfb� kbkl_fZfb��bkihevamy� \hafh`ghklb� ieZgZjguo� l_ogheh]bc� b
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]b[dhklv�Zjobl_dlmju�dZibeeyjguo�fbdjhqbih\��fh`gh�kms_kl\_ggh� jZaghh[jZablv� b fbgbZlxjbabjh\Zlv^_l_dlbjmxsb_�kbkl_fu��Wlb�\hijhku�Z\lhju�ieZgbjm�xl� ih^jh[g__� jZkkfhlj_lv� \ [m^msbo� im[ebdZpbyo�Hlf_lbf� lhevdh��qlh�\ gZklhys__�\j_fy�jZkijhkljZg_�gb_� ihemqbeb ^_l_dlhju� k ijbf_g_gb_� j_Z]_glh\� ^ey\bamZebaZpbb� dhfihg_glh\� >���� ��@�� GZijbf_j�� \ >��@o_fbexfbg_kp_glgh_� ^_l_dlbjh\Zgb_� k ihfhsvxi_jhdkb^Zau� ba� oj_gZ� dZlZebabjm_l� j_Zdpbx� exfbgheZk i_j_dbkvx� \h^hjh^Z� ^ey� ^_l_dlbjh\Zgby� \ qbi�we_dljhnhj_a_��LZdZy�kbkl_fZ�m^h[gZ�l_f��qlh�g_�lj_[m_lbklhqgbdZ�k\_lZ��HibkZggh_�\ >��@�mkljhckl\h�ba]hlh\e_�gh ba�kl_deZ�k dZgZeZfb�]em[bghc����fdf�b k�Zexfbgb_�\uf� a_jdZehf�� \kljh_gguf� \ kl_gdm�qbiZ�^ey� mkbe_gby�k[hjZ� k\_lZ�� Qm\kl\bl_evghklv� ^_l_dlbjh\Zgby� ihdhgp_gljZpbb� ijb� hlghr_gbb� kb]gZeZ� d rmfm�� jZ\ghf���^ey�ijh[u�\ ��ge�khklZ\beZ����gfhev�e�
Kibkhd�ebl_jZlmju�� 7HUU\ 6�&���-HUPDQ -�+���$QJHOO -�%� ��,((( 7UDQV��(OHFWURQ�'HYLFHV��������9������3��������� +DUULVRQ�'�-���0DQ]�$��� )DQ�=� ���$QDO��&KHP��������9� ���3� ������������ -DFREVRQ�6�&���+HUJHQJURHGHU�5���.RXQW\�/�%� ���$QDO��&KHP��������9�����3� ������������ )RGRU� 6��� 5HDG� -�/��� 3LUULQJ�0�&� ��� 6FLHQFH� ������ 9�� �����3� ���������� +DFLD� -�&���0DNDORYVNL�:��� (GJHPRQ�D� ��� 1DWXUH�*HQHWLFV��������9�����3������������ &URQLQ�0�7���)XFLQL�5�9���.LUQ 6�9�����+XPDQ�0XWDWLRQ��������9�����3������������ OjZidh�D���Rbd�<���FbjaZ[_dh\�:� ���>hdeZ^u�:dZ^_fbb�gZmd�KKKJ��������L �����K�������������� -DFREVRQ�6�&���+HUJHQURGHU�5�� .RXQW\�/�%���:DUPDFN�5�-���5DPVH\�-�0���� $QDO��&KHP��������9�����3�������������� 0LNNHUV�)���(YHUDHUWV�)���9HUKHJJHQ�L� ���-��&KURPDWRJU��������9�������3��������/L�6�)�<�����&DSLOODU\�(OHFWURSKRUHVLV�SULQFLSOHV��������(OVHYLHU������S��3���������� -RUJHQVRQ�-�:���/XNDV�.�'���$QDO��&KHP�������9������3��������� &XOEHUWVRQ�&K��7���-DFREVRQ�6�&���5DPVH\�-�0� ���$QDO��&KHP��������9������3��������������� .XWWHU�-���-DFREVRQ�6�&���0DWVXPDUD�1� ���$QDO� &KHP��9������3� ��������������-DFREVRQ�6�&���5DPVH\�-�0� ���(OHFWURSKRUHVLV��������9������3�������������(IIHQKDXVHU�&�6���0DQ]�$���:LGPHU�+�0� ���$QDO��&KHP��������9������3��������������� 6FKXOWV�/RFN\HDU�/�/���&RO\HU�&�/���)DQ�=�+� ���(OHFWURSKRUHVLV��������9������3������������� )OXUL�D���)LW]SDWULFN�*���&KLHP�1���+DUULVRQ�'�-� ���$QDO��&KHP��������9������3��������������� -DFREVRQ�6�&���&XOEHUWVRQ�&�7���'DOHU�-�(���� $QDO��&KHP��������9������3�������������� -DFREVRQ�6�&���0LFKDHO�-� ���$QDO��&KHP��9������3����������

�Ijh^he`_gb_�\ ke_^mxs_f�ghf_j_��

M>D������?�I��=j_[_ggbdh\�H:H PGBLB��L_oghfZr�tgwopmpejygsljg�jpqtjlp�vjijygsljgwbrbltgrjstjljcbltgrjprpfpqsjospfgrhb{jwqpmjngro}w�qmgoplyÈ×Øá�,

<\_^_gb_< gZklhys__� \j_fy� \ h[eZklb� bgnhjfZlbdb� [mjgh_�jZa\blb_� i_j_`b\Zxl� g_cjhk_l_\u_� l_ogheh]bb� h[jZ�[hldb� bgnhjfZpbb��Bkoh^gu_� b^_b� g_cjhdhfivxlbg]Z��knhjfmebjh\Zggu_�FZd�DZeehdhf�b Iblkhf�_s_�\ ���_]h^u�� ij_^iheZ]Zeb� ihkljh_gb_� \uqbkebl_evguomkljhckl\�gZ�hkgh\_�k_l_c�g_cjhih^h[guo�we_f_glh\�ih�ZgZeh]bb� k [bheh]bq_kdbfb� g_cjhggufb� kljmdlmjZfb��H^gZdh� \ hlebqb_� hl� ihemqb\rbo� rbjhqZcr__� jZkijh�kljZg_gb_ pbnjh\uo� dhfivxl_jh\�� hkgh\Zgguo� gZiZjZ^b]f_� nhg�G_cfZgZ�� g_cjhdhfivxl_ju� h`b^Zeb�jh`^_gby�k\h_c�we_f_glghc�[Zau�hq_gv�^he]h��L_ogheh�]bb� fbdjhwe_dljhgbdb� hjb_glbjh\Zebkv� gZ� h[kem`b\Z�gb_� Zjobl_dlmju� nhg�g_cfZgh\kdbo� dhfivxl_jh\�� ZjZ[hlu�\ h[eZklb�g_cjhdhfivxlbg]Z�ghkbeb�l_hj_lbq_�kdbc� oZjZdl_j� b [ueb� gZijZ\e_gu� gZ� kha^Zgb_iZd_lh\� ijh]jZff�� wfmebjmxsbo� jZ[hlm� g_cjhgguok_l_c�� AZ� ihke_^gb_� g_kdhevdh� e_l� kblmZpby� dhj_gguf�h[jZahf� baf_gbeZkv�� Kha^Zgb_f� we_f_glghc� [Zaug_cjhdhfivxl_jh\� mkbe_ggh� aZgbfZxlky� g_� lhevdh�kljZgu�� eb^bjmxsb_� \ kn_j_� ijhba\h^kl\Z� we_dljh�gbdb��gh� b kljZgu�� ihdZ� _s_� hlklZxsb_�� jZkkqblu\Zx�sb_� aZgylv� gh\u_� ihabpbb� gZ� jugd_� bgnhjfZpbhgguo�l_ogheh]bc�=hkm^Zjkl\_ggu_� ijh]jZffu KR:�� Yihgbb�� kljZg�AZiZ^ghc�?\jhiu�gZ�i_jbh^� ����������]]��ij_^mkfZljb�\Zeb� kha^Zgb_� g_cjhdhfivxl_jh\� b gZ� bo� hkgh\_bgl_ee_dlmZevguo� jh[hlhl_ogbq_kdbo� kbkl_f�� kihkh[�guo�d Z\lhghfghfm�h[mq_gbx�b ihke_^mxs_c�mki_rghc�jZ[hl_�\ keh`guo�mkeh\byo�\g_rg_c�kj_^u�Jy^� qZklguo� nbjf�� gZijbf_j� Nm^abpm�� OblZqb�Gbohg�^_gdb�b ^jm]b_� �Yihgby���lZd`_�h[t_^bgbeb�mkb�eby�\ wlhc�h[eZklb�< �����]��\ Yihgbb�ijbgylZ�^_kylbe_lgyy�ijh]jZffZ�\ p_eyo� kha^Zgby� Z^Zilb\ghc� w\hexpbhgbjmxs_c�W<F�gZ�hkgh\_�g_cjhk_l_\uo�ih^oh^h\�>�@�

Bkke_^mxlky� [Zdl_jbhjh^hikbgkh^_j`Zsb_ihebf_jgu_�ie_gdb�\ p_eyo�hj]ZgbaZpbb�gZ�bo�hkgh\_�ijhp_kkh\�h[jZ[hldb�bgnhjfZpbb��;Zah\u_�ijhp_kkuij_h[jZah\Zgby� bgnhjfZpbb� [Zdl_jbhjh^hikbgkh^_j�`Zsbfb kj_^Zfb�hij_^_eyxlky�h[jZlbfufb�k\_lh�aZ\bkbfvrb� baf_g_gbyfb� ihdZaZl_e_c� ih]ehs_gbyb ij_ehfe_gby�� JZkkfZljb\Zxlky� hilbdh�nbabq_k�db_�� l_ogheh]bq_kdb_� b dhgkljmdpbhggu_� k\hckl\Z�[Zdl_jbhjh^hikbgkh^_j`Zsbo�ihebf_jguo�ie_ghd�



FBDJHKBKL?FG:Y�L?OGBD:� � � �������

]b[dhklv�Zjobl_dlmju�dZibeeyjguo�fbdjhqbih\��fh`gh�kms_kl\_ggh� jZaghh[jZablv� b fbgbZlxjbabjh\Zlv^_l_dlbjmxsb_�kbkl_fu��Wlb�\hijhku�Z\lhju�ieZgbjm�xl� ih^jh[g__� jZkkfhlj_lv� \ [m^msbo� im[ebdZpbyo�Hlf_lbf� lhevdh��qlh�\ gZklhys__�\j_fy�jZkijhkljZg_�gb_� ihemqbeb ^_l_dlhju� k ijbf_g_gb_� j_Z]_glh\� ^ey\bamZebaZpbb� dhfihg_glh\� >���� ��@�� GZijbf_j�� \ >��@o_fbexfbg_kp_glgh_� ^_l_dlbjh\Zgb_� k ihfhsvxi_jhdkb^Zau� ba� oj_gZ� dZlZebabjm_l� j_Zdpbx� exfbgheZk i_j_dbkvx� \h^hjh^Z� ^ey� ^_l_dlbjh\Zgby� \ qbi�we_dljhnhj_a_��LZdZy�kbkl_fZ�m^h[gZ�l_f��qlh�g_�lj_[m_lbklhqgbdZ�k\_lZ��HibkZggh_�\ >��@�mkljhckl\h�ba]hlh\e_�gh ba�kl_deZ�k dZgZeZfb�]em[bghc����fdf�b k�Zexfbgb_�\uf� a_jdZehf�� \kljh_gguf� \ kl_gdm�qbiZ�^ey� mkbe_gby�k[hjZ� k\_lZ�� Qm\kl\bl_evghklv� ^_l_dlbjh\Zgby� ihdhgp_gljZpbb� ijb� hlghr_gbb� kb]gZeZ� d rmfm�� jZ\ghf���^ey�ijh[u�\ ��ge�khklZ\beZ����gfhev�e�
Kibkhd�ebl_jZlmju�� 7HUU\ 6�&���-HUPDQ -�+���$QJHOO -�%� ��,((( 7UDQV��(OHFWURQ�'HYLFHV��������9������3��������� +DUULVRQ�'�-���0DQ]�$��� )DQ�=� ���$QDO��&KHP��������9� ���3� ������������ -DFREVRQ�6�&���+HUJHQJURHGHU�5���.RXQW\�/�%� ���$QDO��&KHP��������9�����3� ������������ )RGRU� 6��� 5HDG� -�/��� 3LUULQJ�0�&� ��� 6FLHQFH� ������ 9�� �����3� ���������� +DFLD� -�&���0DNDORYVNL�:��� (GJHPRQ�D� ��� 1DWXUH�*HQHWLFV��������9�����3������������ &URQLQ�0�7���)XFLQL�5�9���.LUQ 6�9�����+XPDQ�0XWDWLRQ��������9�����3������������ OjZidh�D���Rbd�<���FbjaZ[_dh\�:� ���>hdeZ^u�:dZ^_fbb�gZmd�KKKJ��������L �����K�������������� -DFREVRQ�6�&���+HUJHQURGHU�5�� .RXQW\�/�%���:DUPDFN�5�-���5DPVH\�-�0���� $QDO��&KHP��������9�����3�������������� 0LNNHUV�)���(YHUDHUWV�)���9HUKHJJHQ�L� ���-��&KURPDWRJU��������9�������3��������/L�6�)�<�����&DSLOODU\�(OHFWURSKRUHVLV�SULQFLSOHV��������(OVHYLHU������S��3���������� -RUJHQVRQ�-�:���/XNDV�.�'���$QDO��&KHP�������9������3��������� &XOEHUWVRQ�&K��7���-DFREVRQ�6�&���5DPVH\�-�0� ���$QDO��&KHP��������9������3��������������� .XWWHU�-���-DFREVRQ�6�&���0DWVXPDUD�1� ���$QDO� &KHP��9������3� ��������������-DFREVRQ�6�&���5DPVH\�-�0� ���(OHFWURSKRUHVLV��������9������3�������������(IIHQKDXVHU�&�6���0DQ]�$���:LGPHU�+�0� ���$QDO��&KHP��������9������3��������������� 6FKXOWV�/RFN\HDU�/�/���&RO\HU�&�/���)DQ�=�+� ���(OHFWURSKRUHVLV��������9������3������������� )OXUL�D���)LW]SDWULFN�*���&KLHP�1���+DUULVRQ�'�-� ���$QDO��&KHP��������9������3��������������� -DFREVRQ�6�&���&XOEHUWVRQ�&�7���'DOHU�-�(���� $QDO��&KHP��������9������3�������������� -DFREVRQ�6�&���0LFKDHO�-� ���$QDO��&KHP��9������3����������

�Ijh^he`_gb_�\ ke_^mxs_f�ghf_j_��

M>D������?�I��=j_[_ggbdh\�H:H PGBLB��L_oghfZr�tgwopmpejygsljg�jpqtjlp�vjijygsljgwbrbltgrjstjljcbltgrjprpfpqsjospfgrhb{jwqpmjngro}w�qmgoplyÈ×Øá�,

<\_^_gb_< gZklhys__� \j_fy� \ h[eZklb� bgnhjfZlbdb� [mjgh_�jZa\blb_� i_j_`b\Zxl� g_cjhk_l_\u_� l_ogheh]bb� h[jZ�[hldb� bgnhjfZpbb��Bkoh^gu_� b^_b� g_cjhdhfivxlbg]Z��knhjfmebjh\Zggu_�FZd�DZeehdhf�b Iblkhf�_s_�\ ���_]h^u�� ij_^iheZ]Zeb� ihkljh_gb_� \uqbkebl_evguomkljhckl\�gZ�hkgh\_�k_l_c�g_cjhih^h[guo�we_f_glh\�ih�ZgZeh]bb� k [bheh]bq_kdbfb� g_cjhggufb� kljmdlmjZfb��H^gZdh� \ hlebqb_� hl� ihemqb\rbo� rbjhqZcr__� jZkijh�kljZg_gb_ pbnjh\uo� dhfivxl_jh\�� hkgh\Zgguo� gZiZjZ^b]f_� nhg�G_cfZgZ�� g_cjhdhfivxl_ju� h`b^Zeb�jh`^_gby�k\h_c�we_f_glghc�[Zau�hq_gv�^he]h��L_ogheh�]bb� fbdjhwe_dljhgbdb� hjb_glbjh\Zebkv� gZ� h[kem`b\Z�gb_� Zjobl_dlmju� nhg�g_cfZgh\kdbo� dhfivxl_jh\�� ZjZ[hlu�\ h[eZklb�g_cjhdhfivxlbg]Z�ghkbeb�l_hj_lbq_�kdbc� oZjZdl_j� b [ueb� gZijZ\e_gu� gZ� kha^Zgb_iZd_lh\� ijh]jZff�� wfmebjmxsbo� jZ[hlm� g_cjhgguok_l_c�� AZ� ihke_^gb_� g_kdhevdh� e_l� kblmZpby� dhj_gguf�h[jZahf� baf_gbeZkv�� Kha^Zgb_f� we_f_glghc� [Zaug_cjhdhfivxl_jh\� mkbe_ggh� aZgbfZxlky� g_� lhevdh�kljZgu�� eb^bjmxsb_� \ kn_j_� ijhba\h^kl\Z� we_dljh�gbdb��gh� b kljZgu�� ihdZ� _s_� hlklZxsb_�� jZkkqblu\Zx�sb_� aZgylv� gh\u_� ihabpbb� gZ� jugd_� bgnhjfZpbhgguo�l_ogheh]bc�=hkm^Zjkl\_ggu_� ijh]jZffu KR:�� Yihgbb�� kljZg�AZiZ^ghc�?\jhiu�gZ�i_jbh^� ����������]]��ij_^mkfZljb�\Zeb� kha^Zgb_� g_cjhdhfivxl_jh\� b gZ� bo� hkgh\_bgl_ee_dlmZevguo� jh[hlhl_ogbq_kdbo� kbkl_f�� kihkh[�guo�d Z\lhghfghfm�h[mq_gbx�b ihke_^mxs_c�mki_rghc�jZ[hl_�\ keh`guo�mkeh\byo�\g_rg_c�kj_^u�Jy^� qZklguo� nbjf�� gZijbf_j� Nm^abpm�� OblZqb�Gbohg�^_gdb�b ^jm]b_� �Yihgby���lZd`_�h[t_^bgbeb�mkb�eby�\ wlhc�h[eZklb�< �����]��\ Yihgbb�ijbgylZ�^_kylbe_lgyy�ijh]jZffZ�\ p_eyo� kha^Zgby� Z^Zilb\ghc� w\hexpbhgbjmxs_c�W<F�gZ�hkgh\_�g_cjhk_l_\uo�ih^oh^h\�>�@�

Bkke_^mxlky� [Zdl_jbhjh^hikbgkh^_j`Zsb_ihebf_jgu_�ie_gdb�\ p_eyo�hj]ZgbaZpbb�gZ�bo�hkgh\_�ijhp_kkh\�h[jZ[hldb�bgnhjfZpbb��;Zah\u_�ijhp_kkuij_h[jZah\Zgby� bgnhjfZpbb� [Zdl_jbhjh^hikbgkh^_j�`Zsbfb kj_^Zfb�hij_^_eyxlky�h[jZlbfufb�k\_lh�aZ\bkbfvrb� baf_g_gbyfb� ihdZaZl_e_c� ih]ehs_gbyb ij_ehfe_gby�� JZkkfZljb\Zxlky� hilbdh�nbabq_k�db_�� l_ogheh]bq_kdb_� b dhgkljmdpbhggu_� k\hckl\Z�[Zdl_jbhjh^hikbgkh^_j`Zsbo�ihebf_jguo�ie_ghd�
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Q_f h[mkeh\e_g� lZdhc� bgl_j_k"�@_kldh_� khj_\gh\Z�gb_�\ kn_j_�bgnhjfZpbhgguo�l_ogheh]bc�ijb�^hklb]gm�lhf�mjh\g_�jZa\blby� l_ogbdb�ijb\_eh�d hkljhc�g_h[oh�^bfhklb� j_rblv� aZ^Zqb�� ^ey� dhlhjuo� ljZ^bpbhggu_�dhfivxl_jgu_�kbkl_fu�g_wnn_dlb\gu��D lZdbf�aZ^ZqZf�hlghkylky�x jZkihagZ\Zgb_� h[jZah\� \ j_Zevghf� fZkrlZ[_\j_f_gb��nhjfbjh\Zgb_�Z^_d\Zlguo�kb]gZeh\�mijZ\e_gby�\ mkeh\byo� njZ]f_glZjghc� b g_lhqghc� bgnhjfZpbb� ^ey�mijZ\e_gby� keh`gufb� ^bgZfbq_kdbfb� h[t_dlZfb\ [ukljh�baf_gyxsboky�mkeh\byo�\g_rg_c�kj_^u� �\ lhf�qbke_�Z\lhghfgufb��g_�gZoh^ysbfbky�ih^�`_kldbf�\g_r�gbf� mijZ\e_gb_f�� gZijbf_j�� [_kibehlgufbe_lZl_evgufb�ZiiZjZlZfb��x kha^Zgb_�djmiguo�jZkij_^_e_gguo�kbkl_f�bkdmk�kl\_ggh]h�bgl_ee_dlZ�^ey� k_l_\h]h�dhfivxlbg]Z�\ p_eyo�hj]ZgbaZpbb� [Za� agZgbc� b hilbfbaZpbb� ^hklmiZ� dbgnhjfZpbb �gZijbf_j�� ZkkhpbZlb\guc� ihbkd� gZ� hkgh\_�jZkihagZ\Zgby�h[jZah\��q_j_a�^jm`_kl\_ggu_�bgl_ee_dlm�Zevgu_� bgl_jn_cku� >�@�� ^ey� ^_p_gljZebah\Zggh]hbgl_ee_dlmZevgh]h mijZ\e_gby� l_ogheh]bq_kdbfh[hjm^h\Zgb_f�x jZkihagZ\Zgb_�� k`Zlb_� b aZsblZ� bgnhjfZpbb�j_rZ_fu_ h[jZ[hldhc�bgnhjfZpbb�kZfhhj]Zgbamxsbfb�ky�g_cjhih^h[gufb�kljmdlmjZfb�\ kbkl_fZo�kimlgbdh\hc�b ^jm]hc�k\yab�Wnn_dlb\gh� j_rZlv� wlb� aZ^Zqb� iha\heyxl� ke_^mx�sb_�k\hckl\Z�g_cjhgguo�k_l_c�x fZkkh\uc� iZjZee_ebaf�� ZkkhpbZlb\ghklv�� Zkbg�ojhgghklv� b kZfhhj]ZgbaZpby� ijhp_kkh\� h[jZ[hldb� bg�nhjfZpbb�x h[mqZ_fhklv� ± \hafh`ghklv� j_rZlv� g_nhjfZeb�am_fu_� beb� ljm^gh�nhjfZebam_fu_� aZ^Zqb� iml_f� h[mq_�gby�gZ�h]jZgbq_gghf�qbke_�ijbf_jh\�x gZ^_`ghklv�� \ kfuke_�fhghlhggh]h�� Z g_� dZlZkl�jhnbq_kdh]h� mom^r_gby� l_ogbq_kdbo� iZjZf_ljh\� mkl�jhckl\� gZ� hkgh\_� g_cjhgguo� k_l_c� \ kemqZ_� hldZaZhl^_evguo�we_f_glh\�k_lb�x wdhghfbq_kdZy� wnn_dlb\ghklv� dZd� hlghr_gb_�ijhba\h^bl_evghklb�g_cjhgguo�k_l_c�d bo�klhbfhklb�Ijbgylh�kqblZlv��qlh�q_f�[hevr_�\ k_lb�g_cjhih^h[�guo�we_f_glh\�b q_f�[hevr_�k\ya_c�f_`^m�we_f_glZfb��l_f�[hevr_c�\uqbkebl_evghc�fhsghklvx�h[eZ^Z_l�k_lv��< b^_Ze_�\k_�we_f_glu�k\yaZgu�^jm]�k ^jm]hf� ± wlh�lZd�gZau\Z_fu_� iheghk\yagu_ g_cjhggu_� k_lb�� J_ZebaZpby�iheghk\yaguo� k_l_c� \ fbdjhwe_dljhgbd_� bf__l� k\hb�ljm^ghklb�� lZd� dZd� \ kh\j_f_gguo� l_ogheh]byo� iehl�ghklv� k\ya_c� mf_gvrZ_lky� h[jZlgh� ijhihjpbhgZevgh�d\Z^jZlm� jZkklhygby� hl� g_cjhgZ�bklhqgbdZ� >�@�� b ohly�ihbkd�j_r_gbc�wlbo�ijh[e_f�\ l_ogheh]byo�fbdjhwe_d�ljhgbdb�b^_l�hq_gv�Zdlb\gh� >�@��kms_kl\_ggu_�gZ^_`^u�k\yaZgu� k jZajZ[hldhc� b ijbf_g_gb_f� hilbq_kdbo� bhilhwe_dljhgguo�g_cjhdhfivxl_jh\�K\_lh\u_� ihlhdb� g_� \aZbfh^_ckl\mxl�� ihwlhfm� \hilbq_kdbo� kbkl_fZo� _klv� \hafh`ghklv� kh_^bgylvg_cjhgu�\ lj_of_jghf�ijhkljZgkl\_� �lj_of_jgu_�k_lb���Iehlghklv� iml_c� i_j_^Zqb� kb]gZeh\� h]jZgbq_gZ� lhevdh�jZaf_jZfb� bklhqgbdh\� b ijb_fgbdh\� k\_lZ�� Ihl_gpb�Zevgh� wlb� jZaf_ju�fh]ml� khklZ\eylv�g_kdhevdh�fbdjh�f_ljh\�� <k_� imlb� fh]ml� jZ[hlZlv� h^gh\j_f_ggh�h[_ki_qb\Zy \ukhdbc�l_fi�i_j_^Zqb�^Zgguo�>�@�

< lh� `_� \j_fy�� jZajZ[hlqbdb� we_f_glghc� [Zauij_^ijbgbfZxl� ihiuldb� ijbf_gblv� gh\u_ i_jki_dlb\�gu_� l_ogheh]bb� b fZl_jbZeu��Rbjhdh� jZajZ[Zlu\Z_lky��ijh[e_fZ�bgl_]jZpbb�fZl_jbZeh\��ijhp_kkh\�b ijbgpb�ih\�fbdjh���gZgh���b [bhl_ogheh]bb�^ey�p_e_gZijZ\e_g�gh]h� kbgl_aZ� we_f_glh\� b nmgdpbhgZevguo� kj_^�y\eyxsboky� [Zabkhf� l_ogbq_kdbo� kbkl_f� \hkijbylby��ij_h[jZah\Zgby�� ojZg_gby� b i_j_^Zqb� bgnhjfZpbbgh\h]h�ihdhe_gby��>�@�:gZeba� fZl_jbZeh\� jy^Z� f_`^mgZjh^guo� dhgn_j_g�pbc�� gZijbf_j�� ���]h F_`^mgZjh^gh]h� kbfihabmfZ� ih�[bhwe_dljhgbd_� b fhe_dmeyjguf� we_dljhgguf� ijb[h�jZf��� ���c F_`^mgZjh^ghc� dhgn_j_gpbb�ih fhe_dmeyj�ghc� we_dljhgbd_� b [bhdhfivxlbg]m��� ijhoh^b\rbo� \dhgp_� ����� ]�� \ Yihgbb��F_`^mgZjh^gh]h� kbfihabmfZ��BgnhjfZpbhggZy� hilbdZ�� GZmqgu_� hkgh\u� b l_ogheh�]by��������]���Fhkd\Z���ihdZau\Z_l��qlh�mkbeby�jZajZ[hl�qbdh\� i_jki_dlb\guo� l_ogheh]bc� dhgp_gljbjmxlky� gZ�ihbkd_�gh\uo�[Zah\uo�ijhp_kkh\�h[jZ[hldb�bgnhjfZ�pbb b nhjfbjh\Zgbb� Zevl_jgZlb\ghc� we_f_glghc� [Zau�g_cjhdhfivxl_jh\�gZ�hkgh\_�gh\uo�fZl_jbZeh\�J_amevlZlu� �F_`^mgZjh^ghc� dhgn_j_gpbb� ihg_cjhgguf�k_lyf�b bo�ijbf_g_gbyf���,QWHUQDWLRQDO :RUN6KRS &HOOXODU 1HXUDO 1HWZRUN DQG WKHUH $SSOLFDWLRQ�&11$ ����Ehg^hg�������]���k\b^_l_evkl\mxl�h[�mklhcqb�\hklb�wlhc�l_g^_gpbb��h lhf��qlh�gZ�AZiZ^_�hkms_kl\ey�_lky� i_j_kfhlj� dhgp_ilmZevguo� iheh`_gbc� dhfivx�lbg]Z�< hkgh\_�nhjfbjmxsboky� dhgp_ipbc� [bhg_cjhdhf�ivxlbg]Z�� \ qZklghklb�� e_`Zl� ij_^klZ\e_gby� h ijbgpb�iZo� kZfhhj]ZgbaZpbb� ijhp_kkh\� \ hldjuluo� g_ebg_c�guo�jZkij_^_e_gguo�^bkkbiZlb\guo kbkl_fZo��dZdh\u�fb� y\eyxlky� [bheh]bq_kdb_� h[t_dlu� >�@�� \dexqZyg_cjhgu�b g_cjhggu_�k_lb�< gZklhys__�\j_fy�hkms_kl\e_gu�mki_rgu_�j_ZebaZ�pbb� ijhlhlbih\� lZdbo� kbkl_f� gZ� [bhfhe_dmeyjghfmjh\g_�� kihkh[guo� j_Zebah\Zlv� g_ebg_cgu_�f_oZgbafu�h[jZ[hldb�bgnhjfZpbb�b \uihegylv�\ dZq_kl\_�we_f_g�lZjguo� keh`gu_� eh]bq_kdb_� hi_jZpbb�� wd\b\Ze_glgu_�[hevrhfm� qbkem� we_f_glZjguo� ^\hbqguo� hi_jZpbc� >����@� H^gbf ba�i_jki_dlb\guo��k lhqdb�aj_gby�bgnhjfZpb�hgguo� l_ogheh]bc�� [bheh]bq_kdbf� fZl_jbZehf� y\ey_lky[Zdl_jbhjh^hikbg >��@�� J_Zebah\Zgu� ihkljh_gbyg_cjhih^h[guo� kbkl_f� gZ� _]h� hkgh\_�� bkihevamxsb_� \dZq_kl\_� [Zah\h]h� ijhp_kkZ� nhlhaZ\bkbfuc� i_j_ghkijhlhgZ�q_j_a f_f[jZgm�>��@�GZfb� ij_^eh`_gu� f_oZgbafu� nhjfbjh\Zgbyg_cjhih^h[guo� kljmdlmj� gZ� hkgh\_� [Zdl_jbhjh^hikbg�kh^_j`Zsbo� ihebf_jguo� ie_ghd�� h[t_^bgyxsb_[bhfhe_dmeyjgu_� l_ogheh]bb� b hilbq_kdb_� f_lh^uh[jZ[hldb�bgnhjfZpbb�Ij_^\Zjbl_evgu_� bkke_^h\Zgby� ihdZaZeb� \hafh`�ghklv� ihkljh_gby� bgnhjfZpbhgguo� kbkl_f�� j_Zebamx�sbo� g_cjhk_l_\mx� l_ogheh]bx� gZ� hkgh\_� hilbq_kdbo�g_cjhih^h[guo� we_f_glh\�� dhlhju_� \dexqZxl� \ k_[y�ihebf_jgu_� ie_gdb�� kh^_j`Zsb_� k\_lhqm\kl\bl_evguc�[_ehd��H[jZ[hldZ�bgnhjfZpbb�hkms_kl\ey_lky�gZ�mjh\g_�]jmii� fhe_dme� [Zdl_jbhjh^hikbgZ�� Hilbq_kdbfbf_lh^Zfb�j_Zebamxlky�iZjZee_evgu_�fZkkh\u_�kZfhhj�
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]Zgbamxsb_ky� bgnhjfZpbhggu_� ijhp_kku�� jZkij_^_e_g�gu_� \ [Zdl_jbhjh^hikbg�kh^_j`Zsbo� ie_gdZo� ihkj_^kl�\hf� kbkl_fu� fgh]hkehcguo� iehkdbo� \hegh\h^h\�Hp_gdZ� \hafh`guo� dhgkljmdlhjkdbo� j_r_gbc� ihdZaZeZ�bo ijb_fe_fmx�l_ogheh]bqghklv�b j_Zebam_fhklv�Kha^Zgb_� Z^Zilb\ghc� we_f_glghc� [Zau� gZ� hkgh\_�[Zdl_jbhjh^hikbgkh^_j`Zsbo� kj_^�� kihkh[gh� ijb\_klb�d wdkiZgkbb� g_cjhdhfivxl_jguo� l_ogheh]bc� \ gh\uo�ijbf_g_gbyo��ba�dhlhjuo�\_kvfZ i_jki_dlb\gu�ke_^mx�sb_�x mijZ\e_gb_�fbdjhjh[hlhl_ogbdhc�b ]b[dbfb�jh�[hlbabjh\Zggufb� ijhba\h^kl\_ggufb� fbdjhkbkl_fZfb��dhlhju_� y\eyxlky� k_jv_aghc� �k lhqdb� aj_gbywdhghfbq_kdhc� wnn_dlb\ghklb�� Zevl_jgZlb\hc� ihkljh_�gbx�ijhba\h^kl\Z�fbdjhwe_dljhgguo�mkljhckl\�ljZ^bpb�hggufb�f_lh^Zfb�>��@�x Z^Zilb\gh_� ijhl_abjh\Zgb_� gZ� hkgh\_� bkdmkkl�\_gguo� kljmdlmj� ^ey� bg\Zeb^h\� iml_f� dhfi_gkZpbb�nmgdpbc�mljZq_gguo�njZ]f_glh\�g_j\guo�ldZg_c�Qm\kl\bl_evghklv� [Zdl_jbhjh^hikbgZ� \ hilbq_kdhf�^bZiZahg_� iha\hey_l� hkms_kl\blv� g_ihkj_^kl\_ggh_�\hkijbylb_�\bamZevghc�bgnhjfZpbb�ba�\g_rg_c�kj_^u�ih^h[gh� ajbl_evghc� kbkl_f_� `b\uo� hj]Zgbafh\�Kh\f_s_gb_� nmgdpbc� \hkijbylby� bah[jZ`_gby� bh[jZ[hldb�bgnhjfZpbb��\ukhdZy�bgl_]jZpby�we_f_glh\�b ijhp_kkh\� \ fgh]hkehcghc� [Zdl_jbhjh^hikbgkh^_j�`Zs_c�kbkl_f_�lhesbghc�^_kyldb�fbdjhf_ljh\��dhlhjZy�fh`_l�[ulv�knhjfbjh\ZgZ�gZ�ih\_joghklyo�b ihehklyo�fbdjhmkljhckl\�� Z lZd`_� ijbf_g_gb_� hilbq_kdbo�f_lh^h\� iha\heyxl� j_adh� kgbablv� jZaf_ju� kbkl_fu�mijZ\e_gby�b hilbfZevgh� dhfihgh\Zlv� __ ^ey� mkeh\bc�Z\lhghfgh� ^\b`ms_]hky� h[t_dlZ�� fbdjhfbgbZlxjbab�jh\Zlv�kbkl_fm�hqm\kl\e_gby�b Z^Zilb\gh]h�mijZ\e_gbyZ\lhghfgufb� fbdjhjh[hlhl_ogbq_kdbfb� dhfie_dkZ�fb�Bkke_^h\Zgby��ijh\_^_ggu_�kh\f_klgh�k eZ[hjZlhjb�_c� g_cjhdb[_jg_lbdb� bgklblmlZ�fha]Z�J:FG�� ihdZaZeb�i_jki_dlb\ghklv� fgh]hkehcguo� [Zdl_jbhjh^hikbg�kh^_j`Zsbo� kljmdlmj� ^ey� kha^Zgby� gZ� bo� hkgh\_Z^Zilb\guo� ijhl_ah\� ajbl_evgh]h� ZgZebaZlhjZ� bijhl_ah\�� dhfi_gkbjmxsbo� ljZ\fu� kibggh]h� fha]Z� bk\yaZggu_�k wlbf�gZjmr_gby�^\b]Zl_evguo�nmgdpbc�< gZklhys_c� klZlv_� jZkkfhlj_gu� j_amevlZlu� jZ[hlih� nhjfbjh\Zgbx� b bkke_^h\Zgbx� [Zdl_jbhjh^hikbg�kh^_j`Zsbo� ie_ghd�� Z^_d\Zlguo� aZ^Zq_� g_cjhk_l_ch[jZ[hldb�bgnhjfZpbb����;Zdl_jbhjh^hikbg �b _]h�k\hckl\Z��bkihevam_fu_�ijb�h[jZ[hld_�bgnhjfZpbb;Zdl_jbhjh^hikbg� �;J�� ± k\_lhqm\kl\bl_evguc[_ehd��ih^h[guc� ajbl_evghfm�jh^hikbgm�q_eh\_q_kdh]h]eZaZ�� ;J� ihemqZxl� ba� ]Zeh[Zdl_jbc�� \ de_lhqgu_f_f[jZgu� dhlhjuo� hg� \kljh_g� �lZd� gZau\Z_fu_� �imj�imjgu_�f_f[jZgu����< l_ogbq_kdbo�p_eyo�bkihevamxl�ie_gdb� >��@��ba]hlh\ey_fu_�gZ�hkgh\_�kmki_gabc�njZ]�f_glh\�imjimjguo�f_f[jZg �IF��Ijb� \u^_e_gbb� ba� de_lhd� [Zdl_jbc� IF� khojZgyxl�k\hx� kljmdlmjm� iheghklvx�� Wlh� _^bgkl\_ggZy� \ k\h_f�jh^_� [bhdjbklZeebq_kdZy� kljmdlmjZ�� kihkh[gZy� \l_q_gb_�fgh]bo�e_l�g_�baf_gylv�k\hb�k\hckl\Z�\ khklZ\_

�kmobo�� b ihebf_jguo� ie_ghd� lhesbghc� hl� �� gf�fhghkehc��^h�g_kdhevdbo�^_kyldh\�fbdjhf_ljh\�Nmg^Zf_glZevgh_� k\hckl\h� ;J� ± gZebqb_� m g_]hnhlhobfbq_kdh]h�pbdeZ��ihke_�ih]ehs_gby�d\ZglZ�k\_lZ�fhe_dmeZ�;J� ijhoh^bl� ihke_^h\Zl_evghklv� khklhygbc� bkZfhijhba\hevgh� \ha\jZsZ_lky� \ bkoh^gmx� nhjfm�Ijb� wlhf� \ khhl\_lkl\bb� k pbdebq_kdbf� baf_g_gb_fkhklhygby� fhe_dme� ;J� \hagbdZxl� gZ\_^_ggu_� k\_lhf�pbdebq_kdb_� baf_g_gby� hilbdh�nbabq_kdbo� oZjZdl_jb�klbd�± ihdZaZl_e_c�ij_ehfe_gby�b ih]ehs_gby�Ki_dljZevgZy� qm\kl\bl_evghklv� ;J� e_`bl� \ hilbq_�kdhf� ^bZiZahg_�� FZdkbfmf� ih]ehs_gby \� bkoh^ghfkhklhygbb�fhe_dme� \ nhjf_�;J���� khhl\_lkl\m_l�^ebg_�\hegu� ���� gf�� Hkgh\gh_� ijhf_`mlhqgh_� khklhygb_�F���� bf__l� fZdkbfmf� ih]ehs_gby� gZ� ^ebg_� \hegu���� gf�� Ih]ehs_gb_� ;J�kh^_j`Zsbfb� kj_^Zfb� hilbq_�kdh]h� baemq_gby� bf__l� k\hb� hkh[_gghklb�� k\yaZggu_� kbaf_g_gb_f� dhgp_gljZpbb� ih]ehsZxsbo� p_gljh\�fhe_dme� \ nhjf_� ;J����� \ j_amevlZl_� ih]ehs_gbywlbfb� p_gljZfb� d\Zglh\� k\_lZ� gZ� ^ebg_� \hegu� ���� gfb i_j_oh^Z� \ nhjfm� F���� k gbadbf� ih]ehs_gb_f� gZ�^ebg_�\hegu�����gf��< j_amevlZl_�ih]ehs_gb_�\ h[eZklb�a_e_gh]h� k\_lZ� iZ^Z_l�� kj_^Z� klZgh\blky� [he__� ijhajZq�ghc�± ijhk\_le_gghc��<ujZ`_gghklv�wnn_dlZ�ijhk\_le_�gby� ;J�kh^_j`Zs_c� kj_^u� aZ\bkbl�� \ qZklghklb�� hl\j_f_gb� j_eZdkZpbb� fhe_dme� bgl_jf_^bZlZ� F���� \nhjfm� ;J�����<j_fy� j_eZdkZpbb� oZjZdl_jbamxl� i_jbh�^hf�ihemjZkiZ^Z�fhe_dme�bgl_jf_^bZlZ�F�����K\_lh\h_�\ha^_ckl\b_� gZ� wlhc� ^ebg_� \hegu� \uau\Z_l� [ukljuc�ijbgm^bl_evguc� i_j_\h^� fhe_dmeu� \ bkoh^gh_� khklhy�gb_�� AgZq_gby� \j_f_gguo� iZjZf_ljh\�nhlhpbdeZ� e_`Zl\ bgl_j\Ze_�hl�^he_c�fbeebk_dmg^�^h�^_kyldh\�k_dmg^�LZdbf� h[jZahf�� ;J� \_^_l� k_[y� dZd� nhlhojhfgZykj_^Z�� k fZeuf� \j_f_g_f� ojZg_gby� bgnhjfZpbb��Hilbdh�nbabq_kdb_� b \j_f_ggu_� oZjZdl_jbklbdbfh^bnbpbjmxlky� \ rbjhdhf� ^bZiZahg_� mkeh\byfbijhba\h^kl\Z�b khklZ\hf�fZljbpu��kj_^u�hdjm`_gby�����L_ogbq_kdb_ �lj_[h\Zgby �d ;J�kh^_j`Zsbfihebf_jguf�ie_gdZf< ijhp_kk_�ijh\h^bfhc�jZ[hlu�gZ^�dhgkljmdpbhggh�l_ogheh]bq_kdhc� j_ZebaZpb_c� [Zah\uo� we_f_glh\[bhg_cjhdhfivxl_jh\� j_r_gZ� aZ^ZqZ� nhjfbjh\Zgby^h\hevgh� lhgdbo� ������ fdf�� ;J�kh^_j`Zsbo� ihebf_j�guo�ie_ghd��Ba]hlh\e_gb_�lZdbo�ie_ghd�khijh\h`^Z_lky�jy^hf� lj_[h\Zgbc�� h[mkeh\e_gguo� k\hckl\Zfb� bkoh^�gh]h�fZl_jbZeZ�b ki_pbnbdhc�_]h�ijbf_g_gby�>ey� lh]h� qlh[u� \ ijhp_kk_� nmgdpbhgbjh\ZgbyagZqbfh�ijhy\eyebkv�nhlhojhfgu_� wnn_dlu� ± gZ\_^_g�gu_� baf_g_gby� ihdZaZl_e_c� ij_ehfe_gby� b ih]ehs_�gby��g_h[oh^bfZ�\ukhdZy�hilbq_kdZy�iehlghklv�b��khhl�\_lkl\_ggh�� agZqbl_evgZy� dhgp_gljZpby� ;J� \ ihebf_j�guo� ie_gdZo�� Hilbq_kdZy� iehlghklv� lZdbo� ie_ghd^he`gZ� e_`Zlv� \ ij_^_eZo� ������� '�� < wlhf� kemqZ_[Zah\u_�k\hckl\Z�;J�kh^_j`Zsbo�kj_^�j_Zebamxlky�ijb�hilbfZevghc�iehlghklb�k\_lh\uo�ihlhdh\�b fh]ml�[ulv�bkihevah\Zgu� \ l_ogbq_kdbo� p_eyo�� Ijb� \ha^_ckl\bb�k\_lh\uo�ihlhdh\�k iehlghklvx�wg_j]bb��������f<l�kf��gZ\h^bfu_� \ lZdbo� ie_gdZo� baf_g_gby� ih]ehs_gby�
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ijhimkdZgby� ijb� ^ebl_evghklb� \ha^_ckl\by� ������� kkhklZ\eyxl���������i_j\hgZqZevgh]h�agZq_gby�Ij_^ty\eyxlky� lZd`_� lj_[h\Zgby� d h^ghjh^ghklb�jZkij_^_e_gby�dhgp_gljZpbb�;J��ke_^mxsb_�ba�mkeh\bc�nmgdpbhgbjh\Zgby� ie_ghd� \ j_`bf_� gZ\_^_ggh]hbaf_g_gby� ih]ehs_gby�� lZd� dZd� hilbq_kdZy� g_h^ghjh^�ghklv� \ghkbl� bkdZ`_gby� \ ijhp_kk_� ij_h[jZah\Zgbyhilbq_kdhc�bgnhjfZpbb�Djhf_� lh]h�� g_h[oh^bfh� j_Zebah\Zlv� \hkijhba\h^b�fhklv� hkgh\guo� dhgkljmdlb\guo� iZjZf_ljh\�� lhesbgu�ie_gdb�� dZq_kl\Z� ih\_joghklb�� jZ\ghf_jghklb� jZkij_�^_e_gby�;J�ih�\k_c�iehsZ^b�ie_gdb�b ^j����Dhgkljmdpbhggh �l_ogheh]bq_kdb_ �oZjZdl_jbklbdb�;J�kh^_j`Zsbo�ihebf_jguo�ie_ghd< khhl\_lkl\bb� k l_ogbq_kdbfb� lj_[h\Zgbyfb\ujZ[hlZgZ� l_ogheh]by� ba]hlh\e_gby� ijhajZqguohilbq_kdb� h^ghjh^guo� ;J�kh^_j`Zsbo� ihebf_jguo�ie_ghd�gZ�kl_deygguo�hilbq_kdbo�ih^eh`dZo�iehsZ^vx�^h���kf� b lhesbghc������fdf�k hilbq_kdhc�iehlghklvx��������' gZ�^ebg_�\hegu�����gf�<u[hj�ihebf_jghc�fZljbpu� >ey�lh]h�qlh[u�fbgb�fbabjh\Zlv \ebygb_� ^bnjZdpbhgghc� jZkoh^bfhklb� gZ�ijhp_kku� ij_h[jZah\Zgby� bgnhjfZpbb�� lhesbgZ� ;J�kh^_j`Zsbo� ie_ghd� ^he`gZ� [ulv� ihjy^dZ� ����� fdf��Qlh[u� ^hklbqv� mdZaZgghc� hilbq_kdhc� iehlghklb� ijblZdbo� lhesbgZo�� g_h[oh^bfh� ihemqblv� ������ ��_h[t_fgh_�kh^_j`Zgb_�;J�\ ihebf_jghc�ie_gd_��H[_ki_�qblv�\uiheg_gb_�lZdbo�lj_[h\Zgbc�kihkh[gu�^Ze_dh�g_�\k_�ihebf_ju��ijhajZqgu_�\ hilbq_kdhf�^bZiZahg_��>ey�nhjfbjh\Zgby� ;J�kh^_j`Zsbo� ihebf_jguo� ie_ghd� fh�]ml� [ulv� bkihevah\Zgu� lhevdh� \h^hjZkl\hjbfu_ihebf_ju�Ijh\_^_ggu_� khihklZ\bl_evgu_� bkke_^h\Zgby� ih�nhjfbjh\Zgbx� ;J�kh^_j`Zsbo� ihebf_jguo� ie_ghd� gZ�hkgh\_� iheb\bgbeh\h]h� kibjlZ� b `_eZlbgu� \uy\beb�qlh�ihebf_jgu_�fZljbpu�gZ�hkgh\_ `_eZlbgu�h[eZ^Zxl�g_khfg_ggufb�ij_bfms_kl\Zfb�< ie_gdZo� gZ� hkgh\_�`_eZlbgu� m^Z_lky� kha^Zlv�� ih�\b^bfhfm��ij_^_evgh�\hafh`gmx�h[t_fgmx� dhgp_gljZ�pbx�;J��^h������h[t_fZ��b ba[_`Zlv�ijb�wlhf�Z]j_]Zpbb�njZ]f_glh\� IF�� qlh� ^hklb]Z_lky� bkihevah\Zgb_fl_jfh^bgZfbq_kdbo�hkh[_gghkl_c�ijhp_kkZ�ihebf_jbaZ�pbb�`_eZlbgu��K\hckl\Z�`_eZlbgu� iha\heyxl� ijZdlb�q_kdb iheghklvx�ba[_`Zlv�jZajmr_gby�kljmdlmju�[_edZ�;J� \ ijhp_kk_� ijb]hlh\e_gby� ihebf_jghc� kf_kb� bihke_^mxs_c�ihebf_jbaZpbb�<kljh_ggu_�\ `_eZlbgh\mx�fZljbpm�njZ]f_glu�IF�^he]h\_qgu�b mklhcqb\u�d \ha^_ckl\bx�fgh]bo�l_ogheh�]bq_kdbo� nZdlhjh\�� Ihebf_jbah\ZggZy� `_eZlbgZkha^Z_l� hilbfZevgu_� mkeh\by� ^ey� nmgdpbhgbjh\Zgby;J��m^_j`b\Zy�^hklZlhqgh_�dhebq_kl\h�\h^u��g_h[oh^b�fh_� ^ey� j_ZebaZpbb� nhlhojhfgh]h� pbdeZ�� Ih� wlhc� `_�ijbqbg_ `_eZlbgh\u_�fZljbpu� iha\heyxl� [_a� mom^r_�gby� hilbq_kdbo� k\hckl\� ie_ghd� jZaf_sZlv� \h^hjZkl\h�jbfu_� dhfihg_glu�fh^bnbdZlhju� k\hckl\� kj_^u�� l�_��kha^Zxl� \hafh`ghklv� fh^bnbpbjh\Zlv� obfbq_kdh_hdjm`_gb_� fhe_dme� ;J� b�� ke_^h\Zl_evgh�� \j_f_ggu_iZjZf_lju�nhlhpbdeZ�

IhdZaZl_ev� ij_ehfe_gby� ;J�kh^_j`Zsbo� iheb�f_jguo� ie_ghd� Ijb� j_r_gbb� aZ^Zq� dhgkljmbjh\Zgby�\hagbdeZ� g_h[oh^bfhklv� \ lhqghf� agZgbb� agZq_gbyihdZaZl_e_c�ij_ehfe_gby�kh[kl\_ggh�;J� �\ lZd�gZau\Z_�fuo �kmobo� ie_gdZo�� b ihebf_jguo� ;J�kh^_j`Zsbo�ie_ghd��Bf_xsb_ky im[ebdZpbb�kh^_j`Zl�ijhlb\hj_qb�\u_� ^Zggu_�� ����� \ >��@� b �������� \ >��@�� ihwlhfm� [ueb�ijh\_^_gu� kh[kl\_ggu_� baf_j_gby� ihdZaZl_ey� ij_ehfe_�gby�IhdZaZl_ev� ij_ehfe_gby�;J� baf_jyeky� gZ� j_njZdlh�f_lj_� BJN����;�� iha\heyxs_f� baf_jylv� ihdZaZl_ev�ij_ehfe_gby� \ ^bZiZahg_� hl� ����^h� ���� \ hljZ`_gghf� bijhoh^ys_f� k\_l_�� Ie_gdZ� nhjfbjh\ZeZkv� g_ihkj_^kl�\_ggh� gZ� ih\_joghklb� baf_jbl_evghc� ijbafuf_lh^hf�iheb\Z�kmki_gabb�k dhgp_gljZpb_c�������f]�fe�b ihke_^mxs_]h� \ukmrb\Zgby� ijb� l_fi_jZlmj_ ��� �Kb hlghkbl_evghc� \eZ`ghklb� ��� ��� LhesbgZ� ie_gdb^hklb]ZeZ��� � ��fdf�Ihemq_gh� agZq_gb_� ihdZaZl_ey� ij_ehfe_gby������ � ������ \ �[_ehf�� k\_l_� ^ey� lZd� gZau\Z_fuo�\ha^mrgh�kmobo� ie_ghd�� ;J�� Wlhl� j_amevlZl� ohjhrh�\hkijhba\h^blky� gZ� dZ`^hf� ba� ij_iZjZlh\�� ijb]hlh\�e_gguo ba�lj_o�jZaebqguo�rlZffh\�]Zeh[Zdl_jbc��b kh�]eZkm_lky� k j_amevlZlZfb� ihke_^mxsbo� baf_j_gbcihdZaZl_ey� ij_ehfe_gby� ihebf_jguo� ;J�kh^_j`Zsbo�ie_ghd��AgZq_gb_�ihdZaZl_ey�ij_ehfe_gby�\ wlhf�kemqZ_�hij_^_ey_lky�h[t_fgufb�hlghr_gbyfb�;J�b ihebf_jh\�Baf_j_gb_� ihdZaZl_ey� ij_ehfe_gby� `_eZlbguijh\h^behkv� \ p_eyo� ijh]ghabjh\Zgby� iZjZf_ljh\ba]hlZ\eb\Z_fuo� ihebf_jguo� ;J�kh^_j`Zsbo� ie_ghd\ aZ\bkbfhklb� hl� dhebq_kl\Z� ;J� \ ie_gd_�� IhdZaZl_ev�ij_ehfe_gby�ihebf_jghc�ie_gdb��ihemq_gghc�gZ�hkgh\_�`_eZlbgu� [_a� ;J� �nhjfbjh\Zgb_� f_lh^hf� iheb\Z� gZih\_joghklb� baf_jbl_evghc� ijbafu� j_njZdlhf_ljZ���khklZ\be� ����� � ������� Wlh� agZq_gb_� g_� ijhlb\hj_qbl�^Zgguf�>��@��Baf_j_gby�hkms_kl\eyebkv�ijb�l_fi_jZlm�j_�����K b�hlghkbl_evghc�\eZ`ghklb������>ey� baf_j_gby� ihdZaZl_e_c� ij_ehfe_gby� ihebf_j�guo� ;J�kh^_j`Zsbo� ie_ghd� ie_gdZ� nhjfbjh\ZeZkvg_ihkj_^kl\_ggh�gZ�ih\_joghklb�baf_jbl_evghc�ijbafu�j_njZdlhf_ljZ�gZg_k_gb_f�ihebf_jghc�kf_kb�`_eZlbgu�b ;J�k ihke_^mxs_c�ihebf_jbaZpb_c��Ihke_�ihebf_jb�aZpbb� lhesbgZ�ie_gdb� khklZ\eyeZ�h[uqgh� �� � ���fdf��Baf_j_gby�hkms_kl\eyebkv�lZd`_�ijb�l_fi_jZlmj_��� �Kb hlghkbl_evghc� \eZ`ghklb� ������AgZq_gby�ihdZaZl_ey�ij_ehfe_gby�e_`Zeb�\ ij_^_eZo�������������\ aZ\bkbfh�klb�hl�khhlghr_gby�h[t_fguo�b fZkkh\uo�dhgp_gljZpbc�;J�b `_eZlbgu�JZkk_ygb_� hilbq_kdh]h� baemq_gby� \ ie_gdZo� >ey�ijhp_kkh\� h[jZ[hldb� b ij_h[jZah\Zgby� hilbq_kdhcbgnhjfZpbb� \Z`gh� mqblu\Zlv� nZdlhj� jZkk_ygbyhilbq_kdh]h� baemq_gby� \ ;J�kh^_j`Zsbo� kj_^Zo�AgZqbl_evgh_� jZkk_ygb_� h[mkeh\e_gh� jZaf_jZfb� IF�dhlhju_� e_`Zl� \ ij_^_eZo� ��������� gf� b khihklZ\bfuk ^ebghc� \hegu� baemq_gby hilbq_kdh]h� ^bZiZahgZ�Ihwlhfm�bkoh^gu_�kmki_gabb�imjimjguo�f_f[jZg�b ;J�kh^_j`Zsb_�ie_gdb�gZ�bo�hkgh\_�hilbq_kdb�g_h^ghjh^�gu��qlh�\_^_l�d ihl_j_�nmgdpbhgZevguo�k\hckl\�FbgbfbaZpby� jZkk_ygby� ^hklb]Z_lky� g_kdhevdbfb�imlyfb��gZ�wlZi_�ih^]hlh\db�kmki_gabb�IF�jZa^_e_gb_f



FBDJHKBKL?FG:Y�L?OGBD:� � � �������

bo� gZ� njZ]f_glu�� gZ� wlZiZo� ih^]hlh\db� ihebf_jghckf_kb� b ihebf_jbaZpbb� ± bkdexq_gb_f� ijhp_kkh\Z]j_]Zpbb�njZ]f_glh\�IF�< ijhp_kk_� l_ogheh]bq_kdbo� bkke_^h\Zgbc� k ih�fhsvx� mevljZa\mdh\hc� h[jZ[hldb� m^Zehkv� ihemqblv�ijhajZqgu_� hilbq_kdb� h^ghjh^gu_� kmki_gabb� ;J�� g_�\\h^y� \ khklZ\� ^_l_j]_glh\�� ih[hqguf� ^_ckl\b_fdhlhjuo�fh`_l�[ulv�qZklbqgZy�^_gZlmjZpby�[_edZ�;J�Hp_gdZ� jZaf_jh\� njZ]f_glh\� IF� \ h[jZ[hlZgguo�kmki_gabyo�[ueZ�k^_eZgZ�iml_f�baf_j_gby�^heb�jZkk_yg�gh]h�\ klhjhgu�+H1H�eZa_jgh]h�baemq_gby�ijb�ijhoh`�^_gbb�ihke_^g_]h�q_j_a�dx\_lm�k \h^guf�jZkl\hjhf�;J�ba\_klghc� dhgp_gljZpbb�� JZkq_l� hkms_kl\eyeky� kbkihevah\Zgb_f� nhjfmeu� Jwe_y� ^ey� bgl_gkb\ghklbk\_lZ�� jZkk_yggh]h� gZ� kn_jbq_kdbo� qZklbpZo�� jZaf_ju�dhlhjuo�fZeu�ih�kjZ\g_gbx�k ^ebghc�\hegu�iZ^Zxs_]hk\_lZ� � � � ��� �� � �� �� �� 19- - FRV/ H HS H TH HO § ·� �¨ ¸�© ¹]^_� - � bgl_gkb\ghklv�jZkk_yggh]h�k\_lZ�� �- ± bgl_gkb\�ghklv� iZ^Zxs_]h� k\_lZ�� O ± ^ebgZ� \hegu� iZ^Zxs_]hk\_lZ�� 1 � qbkeh�qZklbp�� �H ± ^bwe_dljbq_kdZy�ijhgbpZ_�fhklv�kj_^u��\ dhlhjhc�\a\_r_gu�qZklbpu��9 b H ± h[t_f�b ^bwe_dljbq_kdZy�ijhgbpZ_fhklv�qZklbpu�� / � jZkklhy�gb_ hl jZkk_b\Zxs_]h� h[t_fZ� ^h� lhqdb� gZ[ex^_gby�� T �m]he�jZkk_ygby�AgZq_gby �/  kf�� �� ��- � - � �� � ���O  fdf�� ��T  D �Qbkeh� qZklbp� 1 \uqbkeyehkv� ih� dhgp_gljZpbb� ;J\ \h^ghc�kmki_gabb��dhlhjZy��\ k\hx�hq_j_^v��hij_^_ey�eZkv� ih� hilbq_kdhc� iehlghklb� kmki_gabb�� Hilbq_kdZy�iehlghklv� baf_jyeZkv� gZ� ki_dljhnhlhf_lj_� KN����� <^Zgghf� wdki_jbf_gl_� dhgp_gljZpby� ;J� \ \h^ghckmki_gabb�khklZ\beZ����u���fhev�kf��Hp_gdZ�agZq_gby� H ^ey�;J�hkms_kl\eyeZkv�\ hl^_ev�ghf� wdki_jbf_gl_� kjZ\g_gb_f� jZkk_ygby� baemq_gby� \\h^ghc� kmki_gabb� [Zdl_jbhjh^hikbgZ� b \� kmki_gabb[Zdl_jbhjh^hikbgZ� gZ� hkgh\_� kf_kb� \h^u� b ]ebp_jbgZ��Ihemq_gh� agZq_gb_� ^bwe_dljbq_kdhc� ijhgbpZ_fhklb�;J��� �;JH # r �JZkkqblZggh_� ba� nhjfmeu� Jwe_y� oZjZdl_jgh_� agZq_�gb_� ^bZf_ljZ� njZ]f_glh\� IF� gZoh^blky� \ ij_^_eZo����� � ���� gf�� Mq_l� \hafh`ghc� g_kn_jbqghklbjZkk_b\Zxsbo� njZ]f_glh\� ijb\h^bl� d agZq_gbxgZb[hevr_]h� jZaf_jZ� njZ]f_glZ� ��� � ���� gf�� wlhijbf_jgh� khhl\_lkl\m_l� jZaf_jZf� lbibqguo� we_f_glh\�IF�± ljbf_jh\�[_edh\�[Zdl_jbhjh^hikbgZ�Fh`gh� ij_^iheh`blv�� qlh� ijbf_gy_fuc� l_ogheh]b�q_kdbc� j_`bf� h[jZ[hldb� kmki_gabc� iha\hey_l� [_ajZajmr_gby� [_edh\� ;J� jZa^_eylv� IF gZ� _kl_kl\_ggu_�fbgbfZevgu_�njZ]f_glu�b ]h\hjblv�h ijbgpbibZevghc�\hafh`ghklb� ^hklb`_gby� hilbq_kdh]h� jZaj_r_gby� ;J�kh^_j`Zs_c�kj_^u�gZ�mjh\g_�g_kdhevdbo�lukyq�ebgbc�gZ�fbeebf_lj�Ijb� ba]hlh\e_gbb� ihebf_jghc� kf_kb� gZ� hkgh\_� ;J�ihke_^gbc� ijhy\be� k\hckl\h� Z]j_]Zpbb� gZ� fhe_dmeZoihebf_jZ�� \ k\yab� k q_f� gZjmrZeZkv� hilbq_kdZy� h^gh�jh^ghklv�ie_ghd�< j_amevlZl_�l_ogheh]bq_kdbo�wdki_jbf_glh\�m^Zehkvih^h[jZlv� l_fi_jZlmjgu_� mkeh\by�� ijb� dhlhjuo

Z]j_]Zpby� g_� gZ[ex^ZeZkv�� b ihemqblv� ijhajZqgu_�hilbq_kdb�h^ghjh^gu_�;J�kh^_j`Zsb_�ihebf_jgu_�kf_kb�Ihkdhevdm� \ ijhp_kk_� ihebf_jbaZpbb� ie_ghd� baihebf_jghc�kf_kb�\hafh`gh�Z]j_]bjh\Zgb_�njZ]f_glh\��[ueZ� \uiheg_gZ� hp_gdZ� jZaf_jh\� njZ]f_glh\� IF��\kljh_gguo�\ ie_gdm��Hp_gdZ�aZdexqZeZkv�\ ihf_s_gbb�`_eZlbgh\uo� ie_ghd� k ;J� \ kbkl_fm� kdj_s_gguoiheyjhb^h\� �iheyjbaZlhj�ZgZebaZlhj��� Bgl_gkb\gh_baemq_gb_�+H1H�eZa_jZ� �hdheh����f<l��ijhoh^beh�q_j_a�iheyjbaZlhj��gZkljZb\Z_fuc�gZ�fZdkbfmf�ijhimkdZgby��Z aZl_f� ± q_j_a�ZgZebaZlhj��gZkljZb\Z_fuc�gZ�fbgbfmf�ijhimkdZgby�� lZd� qlh[u� nhlhijb_fgbd gZ� \uoh^_ZgZebaZlhjZ� g_� j_]bkljbjh\Ze� gbdZdh]h� baemq_gby�<g_k_gb_� \ kbkl_fm� f_`^m� kdj_s_ggufb� iheyjhb^Zfb�ie_ghd� kh� \kljh_ggufb� njZ]f_glZfb� IF� g_� \ghkbeh�baf_g_gbc� \ gme_\hc� kb]gZe� nhlhijb_fgbdZ�� WlhhagZqZ_l� hlkmlkl\b_� ih\hjhlZ� iehkdhklb� iheyjbaZpbb\ gZijZ\e_gbb� jZkijhkljZg_gby� k\_lZ� b agZqbl_evgh]h�jZkk_ygby�� qlh� k\b^_l_evkl\m_l� h[� hilbq_kdhc� ijhajZq�ghklb� ie_ghd� b h� lhf�� qlh� jZaf_j� njZ]f_glh\� IFkms_kl\_ggh�f_gvr_������fdf�<ujZ[hlZggZy� l_ogheh]by� iha\hey_l�� ke_^h\Zl_ev�gh�� [_a jZajmr_gby� [_edh\� ;J� wnn_dlb\gh� \kljZb\Zlv�fbgbfZevgu_� njZ]f_glu� IF� �ljbf_ju� [_edZ� ;J�� \ihebf_jgu_� dhfie_dku�� kihkh[gu_� nhjfbjh\Zlvhilbq_kdb�h^ghjh^gu_�lhgdb_�ie_gdb�Hilbq_kdZy� g_h^ghjh^ghklv�� h[mkeh\e_ggZy� dZq_kl�\hf� ih\_joghklb� b jZkij_^_e_gb_f� dhgp_gljZpbb ;J�\^hev�ih\_joghklb�ie_gdb� Hilbq_kdZy�g_h^ghjh^ghklv�jZkij_^_e_gby� ihdZaZl_ey� ih]ehs_gby� ihemqZ_fuo� ;J�kh^_j`Zsbo� ie_ghd� hij_^_ey_lky� ijhba\_^_gb_f� ^\mo�\_ebqbg�� g_jZ\ghf_jghklb� jZkij_^_e_gby� h[t_fghc�dhgp_gljZpbb�;J� \^hev� ih\_joghklb� ie_gdb� b dZq_kl\Z�ih\_joghklb�ie_gdb��ehdZevguo�hldehg_gbc�hl�kj_^g_]h�agZq_gby�lhesbgu���< kh\hdmighklb�wlh�\_^_l�d ehdZev�guf� hldehg_gbyf� lZd� gZau\Z_fhc� �ih\_joghklghc�dhgp_gljZpbb� ;J�kh^_j`Zsbo� ie_ghd� b hilbq_kdhc�iehlghklb�Hilbq_kdZy� h^ghjh^ghklv� ie_ghd�� h[mkeh\e_ggZy�lhevdh� dZq_kl\hf� ih\_joghklb�� h[_ki_qb\Z_lky� kjZ\gb�l_evgh� e_]dh� dZd� ^ey� ie_ghd�� \uihegy_fuo� f_lh^hfiheb\Z��lZd�b ^ey�ie_ghd��ihemqZ_fuo�f_lh^hf�p_gljb�nm]bjh\Zgby�>ey� dhgljhey� dZq_kl\Z� ih\_joghklb� b baf_j_gby�lhesbgu� ie_gdb� bkihevah\Zeky� fbdjhbgl_jn_jhf_lj�EbggbdZ�FBB���MklZgh\e_gh�� qlh� oZjZdl_jgh_� hldehg_gb_� lhesbgu�ihemqZ_fuo�;J�kh^_j`Zsbo�ie_ghd�f_g__����gf�gZ�^eb�g_� ���ff�� gZijbf_j�� ijb� lhesbg_� ie_gdb� [he__� ��fdf�khklZ\ey_l�f_g__�����H[_ki_q_gb_� hilbq_kdhc� h^ghjh^ghklb�� k\yaZgghc� kjZkij_^_e_gb_f� h[t_fghc� dhgp_gljZpbb� ;J \^hevih\_joghklb� ie_gdb�� aZljm^g_gh� fb]jZpb_c� fhe_dme� \ihebf_jguo� jZkl\hjZo� \ ijhp_kk_� ihebf_jbaZpbb� \ahgu� ih\ur_ggh]h� ih\_joghklgh]h� gZly`_gby�� Wdki_�jbf_glZevgh� mklZgh\e_gh�� qlh� \\_^_gb_� \ ihebf_jgmx�kf_kv� \ dZq_kl\_� ieZklbnbdZlhjZ� wlbe_g]ebdhey� �bakhhlghr_gby� ������fe�wlbe_g]ebdhey�gZ�dZ`^u_� ����f]�kmohc� fZkku� ihebf_jZ� fZljbpu�� kms_kl\_ggh� kgb`Z_l
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ih\_joghklgh_�gZly`_gb_�b fb]jZpbx�;J�\^hev�ih\_jo�ghklb� ie_gdb�� Z lZd`_� m\_ebqb\Z_l� ijhqghklv� bieZklbqghklv� ;J�kh^_j`Zsbo� ie_ghd�� memqrZ_l� boZ^]_ab\gu_� k\hckl\Z� b g_� ijb\h^bl� d mom^r_gbxdZq_kl\Z�ih\_joghklb�>hklb]gmlh_� gZfb� hldehg_gb_� hl� kj_^g_]h� agZq_gby�ih� jZkij_^_e_gbx� h[t_fghc� dhgp_gljZpbb� ;J� g_�ij_\urZ_l� �� ��� ihkdhevdm� \ wlbo� `_� ij_^_eZo� e_`Zl�baf_g_gby� ih\_joghklghc� dhgp_gljZpbb� b k\yaZgghc� kg_c�hilbq_kdhc�iehlghklb�Kibkhd�ebl_jZlmju�� =Zemrdbg�:�B� H kh\j_f_gguo�gZijZ\e_gbyo�jZa\blby�g_c�jhdhfivxl_jh\����BgnhjfZpbhggu_�l_ogheh]bb��������� ���K�������� 'DWDPDWLRQ� ������9RO������� ����3���������� Mhkk_jf_g�N� G_cjhdhfivxl_jgZy�l_ogbdZ��l_hjby�b ijZdlbdZ��F��Fbj�����������k��� ;m[_ggbdh\�:�G���;m[_ggbdh\�:�:� L_ogheh]bq_kdb_�ijh[e_fu�kha^Zgby� km[fbdjhgguo� g_cjhqbih\� b g_cjhkbkl_f� gZ� ieZklbgZo� ��BgnhjfZpbhggu_�l_ogheh]bb��������� ���K�����������?\lbob_\�G�G���Hgudbc�;�G���I_j_i_ebpZ�<�<���S_j[Zdh\�B�;��=b[jb^gu_�hilhwe_dljhggu_�g_cjhdhfivxl_ju����G_cjhdhfivxl_j��� �����

�� Emqbgbg�<�<�Ijh[e_fu�bgl_]jZpbb�fbdjh� b [bhl_ogheh]bb���I_l_j[mj]kdbc�`mjgZe�we_dljhgbdb��������� ���� Ijb]h`bc� B� Hl� kms_kl\mxs_]h� d \hagbdZxs_fm�F���GZmdZ��������� JZf[b^b�G�=� ;bhfhe_dmeyjgu_�g_cjhdhfivxl_ju���G_cjh�dhfivxl_j��������� ������� 5DPKLGL�1�*���0D[LP\FKHY�$�9� 7RZDUGV�D�ELRPROHFXODU�FRPSXWHU��,QIRUPDWLRQ� SURFHVVLQJ� FDSDELOLWLHV� RI� ELRPROHFXODU� QRQOLQHDU� G\QDPLF�PHGLD����%LR6\VWHPV��������9������3������������� <k_\heh^h\�G�G� ;bhib]f_glu�nhlhj_]bkljZlhju��NhlhfZl_�jbZe�gZ�[Zdl_jbhjh^hikbg_��F���GZmdZ������������k���� 'DE�+DURQLDQ�DQG�$DURQ�/HZLV� (OHPHQWV�RI�D�XQLTXH�EDFWHULRUKR�GRSVLQ�QHXUDO�QHWZRUN�DUFKLWHFWXUH��$SSOLHG�RSWLFV��9RO������� ���3������������� ,((( &RQWURO�6\VWHPV��������9RO������� ���3���������� :e_dk__\�:�K���<Zeygkdbc�K�B���KZ\jZgkdbc�<�<� G_ebg_cgh�hilbq_kdb_� k\hckl\Z� E_g]fxjZ�;eh^`_l�fhghkeh_\� [Zdl_jbhjh^hi�kbgZ ���Lj��BHN:G�������L������K������������� 'LHWHU�2HVWHUKHOW��&KULVWRSK�%UDXFKOH�DQG�1RUEHUW�+DPSS��%DFWHULRUKRGRSVLQ�� D� ELRORJLFDO�PDWHULDO� IRU� LQIRUPDWLRQ� SURFHVVLQJ� ���4XDUWHUO\�5HYLHZV�RI�%LRSK\VLFV���������������3��������������Hkgh\u�l_ogheh]bb�k\_lhqm\kl\bl_evguo�nhlhfZl_jbZeh\���Ih^�j_^��<�B��R_[_jklh\Z��F���Obfby������������k��Ijh^he`_gb_�\ ke_^mxs_f�ghf_j_��

DJ:LDB? K<?>?GBY�H J?>:DPBHGGHC�DHEE?=BB@MJG:E: �FBDJHKBKL?FG:Y�L?OGBD:�=E:<GUC�J?>:DLHJ�± FZevp_\�I_lj�IZ\eh\bq��^�jl_og�� gZmd�� ijhn��� gZqZevgbd� k_dlhjZ� K_dpbb� ijbdeZ^guoijh[e_f� ijb� Ij_ab^bmf_� J:G�� aZ\�� dZn�� �Fbdjhkgkl_fgZy�l_ogbdZ��FBJW:��]��Fhkd\ZA:F?KLBL?EV�=E:<GH=H�J?>:DLHJ:� ± Emqbgbg�<bdlhj� <bdlhjh\bq� ^�j l_og�� gZmd�� ^hp��� ^bj_dlhj� P_gljZ�^bZ]ghklbdb� b fbdjhl_ogheh]bb� KZgdl�I_l_j[mj]kdh]h]hkm^Zjkl\_ggh]h� we_dljhl_ogbq_kdh]h� mgb\_jkbl_lZ�]��K��I_l_j[mj]J?>:DPBHGG:Y�DHEE?=BY�:glhgh\�;hjbk�B]hj_\bq� ]eZ\guc� j_^Zdlhj� ebl_jZlmju�ih� bgnhjfZlbd_� b hljZke_\uf� ba^Zgbyf�� ba^�\h� �FZrbgh�kljh_gb_���]��Fhkd\Z:jbklh\� <blZebc� <Zkbev_\bq� ^�j l_og�� gZmd�� qe�dhjj��J:G��^bj_dlhj�BgklblmlZ�ijh[e_f�l_ogheh]bb�fbdjhwe_dljh�gbdb� b hkh[h� qbkluo� fZl_jbZeh\� J:G�� i�� Q_jgh]heh\dZ�aZ\��dZn���GZghwe_dljhgbdb��FNLB<Zkbev_\� :e_dkZg^j� :e_dk__\bq� ]eZ\guc� ki_pbZebkl�FbggZmdb�Jhkkbb��]��Fhkd\Z=Zihbh\�K_j]_c�<bdlhjh\bq� qe��dhjj��J:G��^�j nba��fZl��gZmd�� ijhn��� ^bj_dlhj� BgklblmlZ� fbdjhkljmdlmj� J:G�� aZ\�dZn�� �We_dljhgbdZ�� Gb`_]hjh^kdh]h� ]hkm^Zjkl\_ggh]hmgb\_jkbl_lZ��]��Gb`gbc�Gh\]hjh^=hjg_\�?\]_gbc�K_j]__\bq� dZg^��l_og��gZmd��aZf��^bj_dlhjZ�GBB�fhe_dmeyjghc� we_dljhgbdb� b aZ\h^Z� �Fbdjhg��� ]�� A_e_�gh]jZ^=jZ^_pdbc�<Ze_jbc�=_hj]b_\bq� ^�j l_og��gZmd��ijhn���aZ\�eZ[hjZlhjb_c�BgklblmlZ�ijh[e_f�f_oZgbdb�J:G��]��Fhkd\Z@mjZ\e_\�I_lj�<Zkbev_\bq� dZg^��l_og��gZmd��k�g�k���aZf��^bj_dlhjZ� Dhgkljmdlhjkdh�l_ogheh]bq_kdh]h� bgklblmlZijbdeZ^ghc�fbdjhwe_dljhgbdb�KH�J:G��]��Gh\hkb[bjkdDZey_\�B]hjv�:gZlhev_\bq��^�j l_og� gZmd��ijhn���^bj_dlhj�GBB fgh]hijhp_kkhjguo� \uqbkebl_evguo� kbkl_f� LZ]Zgjh]�kdh]h� ]hkm^Zjkl\_ggh]h� jZ^bhl_ogbq_kdh]h� mgb\_jkbl_lZ�� aZ\��dZn���:\lhfh[bevgZy�we_dljhgbdZ���]��LZ]Zgjh]Debfh\�>fbljbc�FboZceh\bq��^�j l_og� gZmd��ijhn���ZdZ^��J:G�� ZdZ^_fbd�k_dj_lZjv�Hl^_e_gby�ijh[e_f�fZrbghkljh_gby��f_oZgbdb� b ijhp_kkh\� mijZ\e_gby� J:G�� ^bj_dlhj� BgklblmlZijh[e_f�f_oZgbdb�J:G��]��Fhkd\Z
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