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�� � ��,�� �!�����:gZeba�kh\j_f_ggh]h�khklhygby�\ h[eZklb�l_ogb�db�gh\uo�ihdhe_gbc�b �djblbq_kdbo�� l_ogheh]bc� \jy^_�gZb[he__�jZa\bluo�kljZg�iha\hey_l�k^_eZlv�aZ�dexq_gb_� h lhf�� qlh� k gZqZeZ� ���o ]h^h\� gZb[he__�^bgZgZfbqgh� jZa\b\Zxs_cky� y\ey_lky� �l_ogheh]by�fbdjhkbkl_f�� ��PLFURV\VWHPV� WHFKQRORJ\�� ± 067���gZijZ\e_ggZy� gZ� kha^Zgb_� gh\h]h� gZmqgh�l_ogbq_kdh]h� gZijZ\e_gby��fbdjhkbkl_fghc� l_ogb�db����PLFURV\VWHPV�HQJLQHHULQJ��± 06(���Fbdjhkbkl_fgZy� l_ogbdZ� �FKL�� j_Zebam_l� gZ�fbdjhmjh\g_� b h[_ki_qb\Z_l�nmgdpbhgbjh\Zgb_� g_�lhevdh�\ mkeh\byo�klZpbhgZjgh]h�l\_j^h]h�l_eZ��gh�b\ mkeh\byo��dh]^Z�h[t_dl� �qZklv�h[t_dlZ��fbdjhkbk�l_fghc� l_ogbdb� beb� dhglZdlbjmxsZy� k gbf� kj_^Z�gZoh^ylky� \h� \aZbfghc� ijhkljZgkl\_ggh�\j_f_gghc�^bgZfbd_�� Hkh[_gghklvx� FKL� y\ey_lky� ijb\g_k_�gb_�kh\j_f_gghc�l_ogheh]bb�fZkkh\h]h�ijhba\h^kl�\Z��k\hckl\_gghc�fbdjhwe_dljhgbd_��\ ijhba\h^kl\h�ljZ^bpbhgguo�mkljhckl\�b f_oZgbafh\�ih\ur_gghc�keh`ghklb�� oZjZdl_jghc� ^ey� jZ^bhl_ogbdb�� hilbdb��fZrbghkljh_gby��ijb[hjhkljh_gby�b [bhf_^bpbgu��Wlh� khq_lZgb_�iha\hey_l�ba]hlZ\eb\Zlv�mgbdZevgu_�fgh]hnmgdpbhgZevgu_� mkljhckl\Z� k fbdjhggufb�jZaf_jZfb�b gbadhc� klhbfhklvx� JZa\blb_�fbdjh�kbkl_fghc�l_ogbdb�^ey�gZmqgh�l_ogbq_kdh]h�ijh�]j_kkZ�fh`_l�bf_lv�lZdb_�`_�ihke_^kl\by��dZdb_�hdZaZeh�ihy\e_gb_�fbdjhwe_dljhgbdb�gZ�klZgh\�e_gb_�b kh\j_f_ggh_�khklhygb_�\_^msbo�h[eZkl_c�gZmdb�b l_ogbdb�AZ^Zq_c�`mjgZeZ�y\ey_lky�hk\_s_gb_�kh\j_f_g�gh]h�khklhygby��i_jki_dlb\�b l_g^_gpbc�jZa\blby�fbdjhkbkl_fghc�l_ogbdb�� jZkkfhlj_gb_� \hijhkh\�jZajZ[hldb�b \g_^j_gby�fbdjhkbkl_f� \ jZaebqgu_�h[eZklb�gZmdb� l_ogheh]bb�b ijhba\h^kl\Z�< �����]h^m�klZlvb�[m^ml�kbkl_fZlbabjh\Zgu�ih�hkgh\guf� ijh[e_fZf� fbdjhkbkl_fghc� l_ogbdb� bhim[ebdh\Zgu�ih�ke_^mxsbf�gZijZ\e_gbyf�\ \b^_�ke_^mxsbo�jm[jbd�BgnhjfZpbhggu_�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�^ey� h[t_dlh\� FKL�� fZl_jbZeu� ih\_joghklghc� bh[t_fghc� fbdjhf_oZgbdb�� Z^Zilb\gu_� ��mfgu_���fZl_jbZeu�� ki_pbZevgu_� l_ogheh]bb�FKL�� /,*$�l_ogheh]by�� dhjimkdmeyjgh�emq_\h_� fbdjhnhjfh�h[jZah\Zgb_��\hehdhggZy�l_ogheh]by��gZghl_ogheh�]by��fhe_dmeyjgZy�we_dljhgbdZ���We_f_glgZy�[ZaZ�FKL��k_gkhju�b ljZgk^vxk_�ju� ± nbabq_kdbo� \_ebqbg�� obfbq_kdbo� we_f_glh\��[bheh]bq_kdbo� fZl_jbZeh\� bkihegbl_evgu_� mkl�jhckl\Z�fbdjhf_oZgbafu�� fbdjhbgkljmf_gl�� bk�lhqgbdb� wg_j]bb� b ^\b`_gby� ± fbdjh^\b]Zl_eb��fbdjhlmj[bgu��Z\bZ� b Z\lhwe_dljhggu_�dhfihg_g�lu���Lbiu� fbdjhkbkl_f� �fbdjhwe_dljhf_oZgbq_�kdb_�� fbdjhhilhf_oZgbq_kdb_� b [bhl_ogbq_kdb_�fbdjhkbkl_fu�� [bhqbiu�� fbdjhkbkl_fu� wg_j]h�h[_ki_q_gby��l_ogheh]bq_kdb_�fbdjhkbkl_fu�fbgb� b fbdjhjh[hlhl_ogbq_kdb_�kbkl_fu���Ijbf_g_gb_� h[t_dlh\�FKL� �dhgkljmbjh\Zgb_�ijb[hjh\� b fZrbg� ± fZdjhkbkl_f� gZ� hkgh\_�we_f_glghc�[Zau�FKL�� k[hjdZ�fZdjhkbkl_f�gZ�hk�gh\_� we_f_glghc� [Zau�FKL�� bkiulZgby�� k_jlbnb�dZpby� b wdkiemZlZpby� fZdjhkbkl_f�� kha^Zgguo� gZ�hkgh\_�FKL���BgnhjfZpby� �dhgn_j_gpbb�� kh\_sZgby�� \u�klZ\db��gh\hklb�gZmdb�b l_ogbdb��h[ahju�ki_pbZev�ghc�ebl_jZlmju�b l�i����:gghlZpbb�klZl_c�`mjgZeZ�gZ�jmkkdhf�b Zg]ebc�kdhf�yaudZo�^hklmigu�ih�k_lb�,QWHUQHW�ih�Z^j_km�KWWS���ZZZ�PLFURV\VWHPV�UX��� @mjgZe�jZkijhkljZgy_lky�lhevdh�ih�ih^ibkd_�Hnhjfblv� ih^ibkdm� fh`gh� \ hl^_e_gbyo� k\yab��bg^_dk� ih� dZlZeh]m� Jhki_qZlb� ������� beb� g_ih�kj_^kl\_ggh�\ j_^Zdpbb����������Fhkd\Z��Kljhfug�kdbc�i_j������l_e��nZdk�������������
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H[sbc� ZgZeba� l_g^_gpbc�jZa\blby�fbdjhwe_dljhgb�db� k\b^_l_evkl\m_l�� qlh� ihemijh\h^gbdh\Zy� l_ogheh]by�k oZjZdl_jgufb� jZaf_jZfb� we_f_glh\� ihjy^dZ� fbdjh�f_ljZ�nZdlbq_kdb� �\ujZ[hlZeZ�k\hb�j_kmjku��b g_h[oh�^bf�i_j_oh^�d f_gvrbf�fZkrlZ[Zf��< gZklhys__�\j_fy�hkgh\ghc� bgl_j_k� mq_guo� kdhgp_gljbjh\Zg� gZ� ijh[e_�fZo�nbabdb�gZghkljmdlmj�b l_ogheh]bb�kha^Zgby�d\Zglh�\uo�ijb[hjh\�gZ�bo�hkgh\_�JZajZ[Zlu\Zxlky� l_ogheh]bb� kha^Zgby� d\Zglh\uo�yf��ijh\hehd�b lhq_d�k oZjZdl_jguf�jZaf_jhf�± ^_kyldb�gZghf_ljh\�� Hkgh\gZy� l_g^_gpby�� dhlhjZy� hlq_leb\h�ijhy\beZkv� \ ihke_^gb_� ]h^u�� ± wlh� bkihevah\Zgb_�y\e_gby� kZfhk[hjdb� ^ey� kha^Zgby� gZghjZaf_jguo� d\Zg�lh\uo� kljmdlmj� �l_jfbg� �kZfhk[hjdZ� jZg__�bkihevah\Zeky� lhevdh� ^ey� fhe_dmeyjguo� kbkl_f���Ij_iylkl\b_f�gZ�imlb�rbjhdh]h�ijbf_g_gby�ijb[hjh\��hkgh\Zgguo� gZ� h^ghwe_dljhgguo� y\e_gbyo�� hklZ_lky�k\_jogbadZy�jZ[hqZy�l_fi_jZlmjZ�a���� fD�^Z`_�ijb�j_�dhj^gh� fZeuo� jZaf_jZo� ijb[hjh\�� < lh� `_� \j_fy�l_hj_lbq_kdb�jZ[hqZy�l_fi_jZlmjZ�fh`_l�[ulv�ghjfZev�ghc� ijb� jZaf_jZo� ijb[hjh\� a� �� gf�� l�_�� ijb� jZaf_jZo�kj_^g_c�fhe_dmeu�< g_dhlhjuo� ]jmiiZo� aZ�jm[_`hf� \ l_q_gb_� ihke_^�gbo� e_l� g_h^ghdjZlgh� gZ[ex^Zeky� wnn_dl� h^ghwe_d�ljhggh]h� dhjj_ebjh\Zggh]h� lmgg_ebjh\Zgby� ijb� ghj�fZevghc� l_fi_jZlmj_��Lmgg_evgu_� kbkl_fu�nhjfbjh\Z�ebkv� eb[h� ba� g_mihjy^hq_gguo� gZgh]jZgme� f_lZeeZ�eb[h� ba� oZhlbq_kdb� jZa[jhkZgguo� keZ[h� aZdj_ie_gguo�fhe_dme�� qlh� ijb\h^beh� d g_\hkijhba\h^bfhklb�oZjZdl_jbklbd� b d� g_mkljZgbfhc� g_hij_^_e_gghklb� \ljZdlh\d_�j_amevlZlh\�Ijh[e_fZ� aZdj_ie_gby� fhe_dme� gZ� ih^eh`d_� ^ey�ihemq_gby�\hkijhba\h^bfuo�j_amevlZlh\�hdZaZeZkv�qj_a�\uqZcgh� ZdlmZevghc�� J_amevlZlu� bkke_^h\Zgbc�kgbfZxl�ihke_^gb_�khfg_gby�\ lhf��qlh�ihkljh_gb_�fh�e_dmeyjguo� we_dljhgguo� kbkl_f�� mkljhckl\� gZ� hkgh\_�h^ghwe_dljhgbdb� ± wlh� \iheg_� ^hklb`bfZy� j_Zevghklv��:\lhju� ihemqbeb� iZl_glguc� ijbhjbl_l� gZ� jZajZ[hlZg�gu_� fhe_dmeyjgu_� lmgg_evgu_� h^ghwe_dljhggu_�ijb[hju� b kihkh[u� bo� kha^Zgby�� Ijh\_^_g� pbde�wdki_jbf_glZevguo�bkke_^h\Zgbc��\ j_amevlZl_�dhlhjuo�\i_j\u_� j_Zebah\Zg� fhe_dmeyjguc� h^ghwe_dljhgguc�ljZgabklhj��jZ[hlZxsbc�ijb�ghjfZevghc�l_fi_jZlmj_�

J_axfbjmy�ijb\_^_ggmx�\ur_�bgnhjfZpbx��fh`gh�k^_eZlv�ke_^mxsb_�hkgh\gu_�\u\h^u�x \ gZklhys__�\j_fy�bf_\rb_ky�\ gZmqghc�ebl_jZlmj_�jZkkm`^_gby� h[� bkihevah\Zgbb� h^bghqguo� fhe_dme� \dZq_kl\_� dexq_\uo� we_f_glh\� ihemqbeb� k\h_� wdki_jb�f_glZevgh_�ih^l\_j`^_gb_�x h^gZdh�b k_cqZk��b \�[eb`Zcr__�\j_fy�ljm^gh�ij_^�klZ\blv� bkihevah\Zgb_� h^bghqguo� fhe_dme� \dZq_kl\_� we_f_glZ� we_dljhggh]h� mkljhckl\Z�� gh� fh`gh�]h\hjblv�h[�bkihevah\Zgbb�ki_pbnbq_kdbo�\gmljbfhe_�dmeyjguo� �d\Zglh\uo��wnn_dlh\��bf_xsbo�fZdjhkdhib�q_kdh_�ijhy\e_gb_�x ih� fg_gbx� fgh]bo� wdki_jlh\�� \ lhf� qbke_� baZjm[_`guo��gZghwe_dljhgbdZ�\ [eb`Zcr__�^_kylbe_lb_�g_� \uc^_l�gZ� kha^Zgb_�qbih\� k fgh]hfbeebhgguf�qbk�ehf� we_f_glh\�� Z \� emqr_f� kemqZ_� h]jZgbqblky�\uimkdhf� h^bghqguo� mkljhckl\� k mgbdZevgufb� iZjZ�f_ljZfb�� Ih^h[gZy� kblmZpby� m`_� keh`beZkv� k ijhba�\h^kl\hf�^bh^h\�=ZgZ�b KD<B>�we_f_glh\��djbh]_ggZy�we_dljhgbdZ��� gZ� dhlhju_� \haeZ]Zebkv� hq_gv� [hevrb_�gZ^_`^u�ijb�kha^Zgbb�dhfivxl_jh\�gh\h]h�ihdhe_gby�Ih� gZr_fm�fg_gbx�� \ gZklhys__� \j_fy�fh`_l� b^lb�j_qv� h jZa\blbb� nmgdpbhgZevghc� fhe_dmeyjghc� we_d�ljhgbdb��KljZl_]bq_kdbf�fhf_glhf�ij_^eZ]Z_fh]h�ih^�oh^Z� y\ey_lky� dhgp_gljZpby� mkbebc� g_� gZ� mf_gvr_gb_�lhiheh]bq_kdh]h�jZaf_jZ�we_f_glZ��Z gZ�m\_ebq_gb_�_]h�nmgdpbhgZevguo�\hafh`ghkl_c�LZdbf� h[jZahf�� Zevl_jgZlb\guf� gZijZ\e_gb_f� jZa�\blby� fbdjhwe_dljhgbdb� y\ey_lky� nmgdpbhgZevgZy�fhe_dmeyjgZy� we_dljhgbdZ� L_jfbg� �fhe_dmeyjgZy�we_dljhgbdZ� g_dhlhjufb�nbabdZfb�b l_ogheh]Zfb�jZk�kfZljb\Z_lky� dZd� qZklv� gZghwe_dljhgbdb�� >Zgguc�ih^oh^�hkgh\u\Z_lky�lhevdh�gZ�mq_l_�jZaf_jh\�fhe_dme��bf_xsbo�oZjZdl_jguc�jZaf_j��b g_�mqblu\Z_l�ki_pbnb�q_kdbo� hkh[_gghkl_c� ijhy\e_gby� d\Zglh\uo� wnn_dlh\�\ fhe_dmeyjguo�kbkl_fZo�< gZklhys__� \j_fy� \_^_lky� bgl_gkb\guc� ihbkd�dhgp_ipbc� __ jZa\blby�� jZajZ[Zlu\Zxlky� hkgh\u�ihkljh_gby� [Zah\uo� we_f_glh\� fbdjhwe_dljhgbdb�H^gZdh� kljh]h]h�hij_^_e_gby� kZfh]h�ihgylby�ihdZ�g_l��<k_�koh^ylky�ebrv�gZ�lhf��qlh�fhe_dmeyjgZy�we_dljhgb�dZ�y\ey_lky�gh\hc�f_`^bkpbiebgZjghc�h[eZklvx�gZmdb��h[t_^bgyxs_c�nbabdm�l\_j^h]h�l_eZ��fhe_dmeyjgmx�nb�abdm�� hj]Zgbq_kdmx� b g_hj]Zgbq_kdmx� obfbb� bklZ\ys_c� k\h_c� p_evx� i_j_\h �̂ bgnhjfZpbhggh�\uqbkebl_evguo� mkljhckl\� gZ� gh\mx� we_f_glgmx� [Zam��LZdZy� we_f_glgZy� [ZaZ�� kha^ZggZy� gZ� gh\uo� ijbgpbiZo��^Zkl� b gh\mx� ko_fhl_ogbdm�� b gh\mx� b^_heh]bx�ihkljh_gby� bgnhjfZpbhggh�\uqbkebl_evguo� kbkl_f�ih^h[gh�lhfm��dZd�wlh�\ k\h_�\j_fy�ijhbahreh�ijb�i_j_�oh^_�hl�jZ^bheZfi�d ihemijh\h^gbdh\uf�ljZgabklhjZf�:gZeba� gZmqgh�l_ogbq_kdhc� ebl_jZlmju� k\b^_l_ev�kl\m_l��qlh�gZqbgZy�k �����]��aZf_lgh�Zdlb\babjh\Zebkv�bkke_^h\Zgby� \ h[eZklb� fhe_dmeyjghc� we_dljhgbdb��Ih^l\_j`^_gb_f� ^Zgguo� l_g^_gpbc� y\ey_lky� \k_� \ha�jZklZxsbc� bgl_j_k� d fhe_dmeyjghc� we_dljhgbd_� jZa�ebqguo� nbjf� b aZjm[_`guo� we_dljhgguo� bkke_^h\Z�l_evkdbo� p_gljh\�� \ujZ`Zxsbcky� \ [hevrhf� qbke_�_`_]h^guo� ������dhgn_j_gpbc�ih�wlhc�l_fZlbd_��D gbf�hlghkylky \ i_j\mx hq_j_^v���_`_]h^gZy ?\jhi_ckdZy�

JZkkfhlj_gu�i_jki_dlb\u�fhe_dmeyjghc�l_ogheh�]bb��GZb[he__�wnn_dlb\gu_�j_amevlZlu�hl�jZa\blby�fhe_dmeyjghc� we_dljhgbdb� ke_^m_l� h`b^Zlv� \h[eZklyo��k\yaZgguo�k bkihevah\Zgb_f�nmgdpbhgZevguo�ki_pbnbq_kdbo�k\hckl\�fhe_dmeyjguo�kbkl_f�
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dhgn_j_gpby� ih� fhe_dmeyjghc� we_dljhgbd_�� dhgn_j_g�pby�ih�hjb_glbjh\Zgguf�fhe_dmeyjguf�kehyf� �/%���ih�kmijZfhe_dmeyjghc� obfbb�� fhe_dmeyjghc� gZghl_ogh�eh]bb�b l�^��Ijh\h^ylky�lZd`_�ki_pbZebabjh\Zggu_�dhg�n_j_gpbb�� ihk\ys_ggu_� we_dljhZdlb\guf� b nhlhZd�lb\guf�fhe_dmeyjguf�fZl_jbZeZf��D wlhc�h[eZklb�ijb�fudZ_l� lZdZy� h[rbjgZy� h[eZklv� ijZdlbq_kdh]h� bkihev�ah\Zgby� fhe_dmeyjguo� kbkl_f�� dZdhc� y\eyxlky�]Zah\u_�b `b^dhklgu_�k_gkhju�Ih�fZl_jbZeZf�wlbo�dhgn_j_gpbc�b ZgZebam�l_dms_c�ebl_jZlmju� fh`gh� k^_eZlv� \u\h^�� qlh� gZb[he__�ijh^\bgmlufb� \ ijZdlbq_kdhf� ieZg_� jZajZ[hldZfb� \wlhc�h[eZklb�y\ey_lky�kha^Zgb_�we_dljhexfbg_kp_glguo�wdjZgh\� ^ey� ^bkie__\� jZaebqgh]h� gZagZq_gby�� GZ�^Zgguc� fhf_gl� \j_f_gb� ihemq_gu� fhe_dmeyjgu_�fZl_jbZeu� b khhl\_lkl\mxsb_� ie_gdb� k \ukhdbf�dhwnnbpb_glhf� exfbg_kp_gpbb�� m^h\e_l\hjyxsbf�kh\j_f_gguf� lj_[h\Zgbyf�� HklZ\rb_ky� ijh[e_fu�k\yaZgu� k m\_ebq_gb_f� \j_f_gb� kem`[u�� Ih� fg_gbx�Z\lhjh\� jZajZ[hlhd�� rbjhdhfZkrlZ[gh_� bkihevah\Zgb_�ih^h[guo� wdjZgh\�fh`gh� h`b^Zlv� \ [eb`Zcr__� \j_fy��Kha^Zgu�ki_pbZebabjh\Zggu_�nbjfu��hjb_glbjh\Zggu_�gZ�ijhba\h^kl\h�lZdbo�wdjZgh\�Ihkdhevdm� ^ey� gZmdb� aZiZ^guo� kljZg� lbibqguf�y\ey_lky� nbgZgkbjh\Zgb_� gZmqguo� jZajZ[hlhd� q_j_a�nbjfu�� lh� ij_^klZ\e_gguc� \ur_� kibkhd� gZmqguo�p_gljh\� y\gh� k\b^_l_evkl\m_l� h ijyfhc� aZbgl_j_kh\Zg�ghklb� we_dljhgguo�nbjf� \ wlbo� bkke_^h\Zgbyo��Fu� g_�bf__f� ih^l\_j`^_gguo� k\_^_gbc� h ijZdlbq_kdbo�^hklb`_gbyo� \ h[eZklb� fhe_dmeyjghc� we_dljhgbdb�h^gZdh� dhk\_ggu_� ijbagZdb� k\b^_l_evkl\mxl� h[�bgl_gkb\guo� bkke_^h\Zgbyo�� ijh\h^bfuo� g_ihkj_^kl�\_ggh� gZ� we_dljhgguo� nbjfZo�� LZd�� \ qZklghklb�bf_xlky� khh[s_gby� h kha^Zgbb� �ieZklfZkkh\h]h�ljZgabklhjZ� \h� NjZgpbb�� ^bkie__\� \ <_ebdh[jblZgbb�b we_f_glZ�iZfylb�\ KR:�Hkh[h_�\gbfZgb_�ke_^m_l�h[jZlblv�gZ�yjdh�\ujZ`_g�guc� oZjZdl_j� bkke_^h\Zgbc��ihk\ys_gguo� kbgl_am� ki_�pbZebabjh\Zgguo� fhe_dmeyjguo� ZgkZf[e_c� bf_lh^h\�bo�ZgZebaZ�gZ�mjh\g_�hl^_evguo�fhe_dmeyjguo�njZ]f_glh\�� AgZqbl_evguc� Zdp_gl� ^_eZ_lky� gZ� bkke_^h�\Zgbb�f_oZgbafh\� kZfhhj]ZgbaZpbb�hl^_evguo�fhe_dme�\ hj]Zgbah\Zggu_� kljmdlmju�� qlh� y\ey_lky� ij_^ihkue�dhc�^ey�jZajZ[hldb�l_ogheh]bb�kZfhk[hjdb�khhl\_lkl�\mxsbo�fhe_dmeyjguo�we_dljhgguo�mkljhckl\�Kms_kl\_ggh_� khdjZs_gb_� l_ogheh]bq_kdh]h� pbdeZ�ijhba\h^kl\Z�fhe_dmeyjguo�mkljhckl\�k h^gh\j_f_gguf�hldZahf� hl� bkihevah\Zgby� ^hjh]hklhysbo� fZl_jbZeh\��hkh[h� qbklu_� dj_fgbc� b Zjk_gb �̂ ]Zeeby�� kms_kl\_ggh�m^_r_\bl� klhbfhklv� we_f_glZ� b khhl\_lkl\_ggh� jZkrb�jbl� h[eZklv� ijbf_g_gby� \ bgnhjfZpbhgguo� mkljhckl�\Zo�� Ijb� wlhf� kh\j_f_ggh_� ijhba\h^kl\h�ihemijh\h^gbdh\� fh`_l� [ulv� e_]dh� Z^Zilbjh\Zgh� dj_ZebaZpbb�fhe_dmeyjghc�l_ogheh]bb�Ke_^m_l� h`b^Zlv�� qlh� jZa\blb_� fhe_dmeyjghc�we_dljhgbdb� gZb[he__� wnn_dlb\gu_� j_amevlZlu� ^Zkl� \h[eZklyo��k\yaZgguo�k bkihevah\Zgb_f�nmgdpbhgZevguo�ki_pbnbq_kdbo� k\hckl\� fhe_dmeyjguo� kbkl_f�� ;ukljZy�j_ZebaZpby�wlbo�j_amevlZlh\��ihemq_gguo�ijb�\uiheg_�gbb� g_h[oh^bfh]h� h[t_fZ� GBJ� b GBHDJ�� \hafh`gZ�\ ke_^mxsbo�gZijZ\e_gbyo�

x we_f_glu� iZfylb� jZaebqgh]h� gZagZq_gby� �hi_jZ�lb\ghc�� klZlbq_kdhc�� Zjob\ghc� b ^j���� \ qZklghklb�jZ^bZpbhggh�mklhcqb\u_� we_f_glu� iZfylb� ^ey� kbkl_f�gZ\_^_gby�x fhe_dmeyjgu_�ljZgabklhju��^bh^u�b l�^���x kj_^kl\Z� hlh[jZ`_gby� bgnhjfZpbb� �^bkie_b�l_e_\babhggu_�wdjZgu�b l�^����x obfbq_kdb_�b [bheh]bq_kdb_�k_gkhju�x nhlhijb_fgbdb� jZaebqgh]h� gZagZq_gby� b ij_h[jZ�ah\Zl_eb�kheg_qghc�wg_j]bb�Kha^Zgb_� qm\kl\bl_evguo� obfbq_kdbo� k_gkhjh\�y\ey_lky� h^ghc� ba� \Z`guo� ijh[e_f�� klhys_c� i_j_^�wdheh]b_c��f_^bpbghc��djbfbgZebklbdhc�b l�^��GZb[he__�i_jki_dlb\guf� b _kl_kl\_gguf� ih^oh^hf� \ j_r_gbb�wlhc� ijh[e_fu� y\ey_lky� ihkljh_gb_� ^Zlqbdh\�� hkgh\Zg�guo� gZ� obfbq_kdhf� jZkihagZ\Zgbb� hij_^_ey_fuo�fhe_dme��KljmdlmjZ� lZdh]h� k_gkhjZ� ih�nhjf_� ij_^klZ\�ey_l� fhe_dmeyjguc� ljZgabklhj�� baf_gyxsbc� k\hx�ijh\h^bfhklv� ih^� ^_ckl\b_f� jZkihagZ\Z_fuo� fhe_dme��Kbkl_fZ�obfbq_kdbo�k_gkhjh\��h[t_^bg_gguo�\ _^bgmx�g_cjhggmx� k_lv�� iha\hebl� h[gZjm`b\Zlv� bklhqgbdb�obfbq_kdbo� b [bheh]bq_kdbo� h[t_dlh\�� \ lhf� qbke_�q_eh\_dZ�� b km^blv� h _]h� khklhygbb�� >hihegbl_evgZy�bgnhjfZpby�fh`_l� [ulv� ihemq_gZ� ijb� ZgZeba_� bah[jZ�`_gbc��ihemq_gguo�\ jZaebqguo�ki_dljZevguo�h[eZklyo��<k_� wlb� ijh[e_fu� fh]ml� [ulv� j_r_gu� f_lh^Zfb�fhe_dmeyjghc�gZghl_ogheh]bb�<Z`guf�we_f_glhf�\ kbkl_f_�h[gZjm`_gby�b j_]bkl�jZpbb�h[t_dlh\�ih�jZaebqguf�ijbagZdZf�y\eyxlky� we_�f_glu� ojZg_gby� bgnhjfZpbb�� H^gbf� ba� \Z`guo�lj_[h\Zgbc�� ij_^ty\ey_fuo� d ih^h[guf� kbkl_fZf�y\ey_lky� bo� jZ^bZpbhggZy� mklhcqb\hklv��Fhe_dmeyjgZy�l_ogheh]by�fh`_l�ij_^eh`blv�j_r_gby�b wlhc�ijh[e_fu�gZjy^m�k \ukhdbfb�l_ogbq_kdbfb�iZjZf_ljZfb�b ijhklh�lhc�l_ogheh]bb�bo�ba]hlh\e_gby�Ihemq_ggu_� ih� jZaebqguf� dZgZeZf� ^Zggu_� k\b^_�l_evkl\mxl�� qlh� ijhju\� \ ijZdlbq_kdmx� iehkdhklv�fh`_l�ijhbahclb�\ ex[hc�fhf_gl��< bkke_^h\Zl_evkdbo�p_gljZo� \_^msbo� we_dljhgguo� nbjf� m`_� kha^Zxlky�j_Zevgu_� h[jZapu� fhe_dmeyjguo� we_dljhgguo�mkljhckl\�� LZd�� gZijbf_j�� Zf_jbdZgkdZy� nbjfZ� $FWHO�&RUS��khh[sbeZ�h kha^Zgbb�ihklhyggh�ijh]jZffbjm_fuo�we_f_glh\�iZfylb��< wlbo�mkljhckl\Zo�bkihevam_lky�ijh�]jZffbjm_fuc� kehc� hjb]bgZevgh]h� khklZ\Z�� \uiheg_g�guc�gZ�hj]Zgbq_kdhc�hkgh\_�< gZklhys__� \j_fy� ijZdlbq_kdb� \h� \k_o� \ukhdhjZa�\bluo� kljZgZo�� \dexqZy�DblZc�� bf_xlky� gZpbhgZevgu_�ijh]jZffu�ih�fhe_dmeyjghc�we_dljhgbd_��GZb[he__�rb�jhdhfZkrlZ[ghc� ih^^_j`dhc� ]hkm^Zjkl\Z� ihevamxlky�wlb� ijh]jZffu� \ KR:��<_ebdh[jblZgbb��Yihgbb��=_j�fZgbb��LZd�� ih� bf_xsbfky� m gZk� ^Zgguf�� \ Yihgbb� b=_jfZgbb� _`_]h^gh� nbgZgkbjm_lky� ba� [x^`_lZ�]hkm^Zjkl\hf� ������gZmqgh�bkke_^h\Zl_evkdbo� ijh_dlh\�gZ�kmffm�����feg�^hee��gZ�ijh_dl�Ih�gZr_fm�fg_gbx��j_Zevgh_�khi_jgbq_kl\h�jhkkbc�kdhc�we_dljhgghc�ijhfure_gghklb�k aZiZ^gufb�l_ogh�eh]byfb�fh`_l�[ulv�j_Zebah\Zgh� lhevdh�ijb�bkihevah�\Zgbb� Zevl_jgZlb\guo� iml_c� jZa\blby�fbdjhwe_dljhgb�db�b��\ qZklghklb��fhe_dmeyjghc�
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M>D������������������������������������?�<��RZeh[Z_\� dZg^��l_og��gZmd��^hp��KZgdl�I_l_j[mj]kdbc�]hkm^Zjkl\_gguc�bgklblml�lhqghc�f_oZgbdb�b hilbdb��l_ogbq_kdbc�mgb\_jkbl_l�njlrpsjstgnob��tgwojlb�jngwbtrpojlb��pspcgoopstj�spptopzgoj��njlrp��j�nblrpurpdogk�
�

<\_^_gb_�K k_j_^bgu� ^_\yghkluo� ]h^h\� \ dZq_kl\_� gZb[he__�qZklh� bkihevam_fh]h� kh[bjZl_evgh]h� ihgylby� ^ey�jZkrbjbl_evgh]h� lhedh\Zgby� gZijZ\e_gby�� k\yaZggh]h�k kha^Zgb_f�fbdjhkbkl_f��gZjy^m�k l_jfbghf�fbdjhkbk�l_fgZy�l_ogbdZ� �FKL��bkihevamxl� lZdb_� ihgylby�� dZd�fbdjhk_gkhju�b Zdlb\Zlhju��f_oZljhgbdZ��fbdjhf_oZ�gbdZ��fbdjhgbdZ��fbdjhfZrbgu�>����@��L_jfbg�FKL� ml\_j^beky� \ Jhkkbb� \ ����� ]�� \ k\yab�k ijbgylb_f� �I_j_qgy� djblbq_kdbo� gZijZ\e_gbc�N_^_jZevgh]h� mjh\gy�� >�@�� \ Yihgbb� bkihevam_lky�l_jfbg� ± fbdjhfZrbgu�� \ ?\jhi_� ² fbdjhgbdZ� �ih�kdhevdm� wlhl� `_� l_jfbg� jZg__� bkihevah\Zeky� b ^ey�h[hagZq_gby� f_oZljhgbdb�� lh� _s_� jZa� \b^gZ� g_h[oh^b�fhklv� bo� jZa^_e_gby��� G_h[oh^bfh� ihykgblv�� qlh�f_oZljhgbdZ�g_�lh`^_kl\_ggZ�FKL�b FKL�g_�\u^_ey�eZkv�ba�f_oZljhgbdb� H^gZdh�dZd�k\yaZgu�f_`^m�kh[hc�wlb� ihgylby�� qlh� ihgbfZ_lky� ih^� mdZaZggufb� \ur_�l_jfbgZfb�� dZdb_� djbl_jbb� bkihevamxlky�� ijZdlbq_kdb�ljm^gh� jZah[jZlvky�� ihkdhevdm� ij_^klZ\e_gby� jZaguo�Z\lhjh\� ^hklZlhqgh� ijhlb\hj_qb\u�� >ZggZy� klZlvy�y\ey_lky� ihiuldhc� ijh\_klb� hij_^_e_ggmx� kbkl_fZlb�aZpbx�\ wlhf�\hijhk_�
Hij_^_e_gby�gZijZ\e_gbc�

Fbdjhkbkl_fgZy�l_ogbdZ��FKL��b f_oZljhgbdZ��FL��y\eyxlky� kh\j_f_ggufb� gZmqgh�l_ogbq_kdbfb� gZijZ\�e_gbyfb� >���@�� dhlhju_� aZjh^bebkv� \ dhgp_� ;; \_dZ�[eZ]h^Zjy�[mjghfm�jZa\blbx�fbdjhwe_dljhgbdb�>���@��F_oZljhgbdZ� y\ey_lky� ijh^mdlhf�fZrbghkljh_gby��\ qZklghklb�klZgdhkljh_gby�>�@��FL�± wlh�h[eZklv�gZmdb�b l_ogbdb�� ihk\ys_ggZy� kha^Zgbx� b wdkiemZlZpbb�fZrbg�b kbkl_f�k dhfivxl_jguf�mijZ\e_gb_f�^\b`_gb�_f�� dhlhjZy�[Zabjm_lky� gZ� agZgbyo� \ h[eZklb�f_oZgbdb��we_dljhgbdb�b fbdjhijhp_kkhjghc�l_ogbdb��bgnhjfZlb�db� b dhfivxl_jgh]h� mijZ\e_gby� ^\b`_gb_f� fZrbg�b Z]j_]Zlh\�� LZdh\h� hij_^_e_gb_� =hkm^Zjkl\_ggh]h�h[jZah\Zl_evgh]h�klZg^ZjlZ�\ j_^Zdpbb������]��>�@��

KlZeh� h[s_ijbgyluf� kqblZlv�� qlh� l_jfbg�f_oZljh�gbdZ� \i_j\u_� [ue� \\_^_g� yihgkdhc� nbjfhc� <DVNDZD�(OHFWULF�\ ����� ]��b aZiZl_glh\Zg� \ ����� ]�� dZd� lhj]h\Zy�fZjdZ� >��� �@�� ohly� \ jZ[hl_� >�@� \ dZq_kl\_� \hafh`gh]h�Z\lhjZ� mdZaZg� L�� Fhjb� ² ij_ab^_gl� dhfiZgbb� 6DLEL�(OHFWURQLFV� DQG� 0DFKLQHUL�� ;_kkihjgh� h^gh� ± jh^bghc�l_jfbgZ� y\ey_lky� Yihgby�� < ?\jhi_� ^ey� h[hagZq_gby�ihoh`bo� dhgp_ipbc� ij_^eZ]Zeky� l_jfbg� fbdjhgbdZ�dhlhjuc�g_�ihemqbe�rbjhdh]h�jZkijhkljZg_gby�<h� ba[_`Zgb_� g_^hjZamf_gbc� g_h[oh^bfh� ihykgblv��qlh� l_jfbg�f_oZghljhg� \ we_dljhgghc� l_ogbd_� kms_kl�\h\Ze� k dhgpZ� ���o ]h^h\� ;; \_dZ� b hlghkbeky� dwe_dljh\Zdmmfghfm� ijb[hjm�� F_oZghljhgu� ij_^gZagZ�qZebkv� ^ey� ij_h[jZah\Zgby� f_oZgbq_kdbo� \_ebqbg��i_j_f_s_gbc�� mkbebc�� mkdhj_gbc�� \b[jZpbc� b l�i��� \we_dljbq_kdb_� kb]gZeu� b bkihevah\Zebkv� \ dZq_kl\_�^Zlqbdh\� \ baf_jbl_evguo� mkljhckl\Zo� >��@�� l�_�� y\ey�ebkv�k_gkhjZfb��Hlkx^Z��ih�fg_gbx�Z\lhjZ��bklhdb�ih�iulhd� aZf_gblv� l_jfbg� f_oZljhgbdZ� gZ� ydh[u� [he__�[eZ]ha\mqguc� ^ey� jmkkdh]h� yaudZ� ± f_oZghljhgbdZ�H^gZdh� ]hkm^Zjkl\_gguc� klZg^Zjl� maZdhgbe� l_jfbg�f_oZljhgbdZ�Fbdjhkbkl_fgZy� l_ogbdZ� jh^beZkv� gZ� hkgh\_�jZa\blby�fbdjhl_ogheh]bc�� kha^Z\rbo�fbdjhwe_dljhgb�dm�>���@��FKL�± 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��Fbdjhkbkl_fu� ij_^klZ\eyxl� kh[hc� mihjy^hq_ggu_�dhfihabpbb� h[eZkl_c� k aZ^Zgguf� khklZ\hf�� kljmdlmjhc�b ]_hf_ljb_c��klZlbq_kdZy�b ^bgZfbq_kdZy�kh\hdmighklv�dhlhjuo�h[_ki_qb\Z_l�j_ZebaZpbx�ijhp_kkh\�]_g_jZpbb��ij_h[jZah\Zgby� b i_j_^Zqb� wg_j]bb� \ bgl_]jZpbb� kijhp_kkZfb� \hkijbylby�� h[jZ[hldb�� ljZgkeypbb� bojZg_gby� bgnhjfZpbb� ijb� \uiheg_gbb� aZijh]jZffbjh�\Zgguo� hi_jZpbc� b ^_ckl\bc� \ lj_[m_fuo� mkeh\byo�wdkiemZlZpbb�k aZ^Zggufb�nmgdpbhgZevgufb��wg_j]_lb�q_kdbfb��\j_f_ggufb�b gZ^_`ghklgufb�ihdZaZl_eyfb�Fbdjhkbkl_fu�fh]ml�h[_ki_qb\Zlv�\uiheg_gb_�\k_o�i_j_qbke_gguo�\ur_�nmgdpbc�beb�qZklb�ba�gbo�>�@��D��I_l_jkhg��nbjfZ�,%0��\ klZlv_�>��@��him[ebdh\Zg�ghc� \ ����]��� \i_j\u_� >��� ��@�h[jZlbe� \gbfZgb_�gZ� m`_�khklhy\r__ky�ihy\e_gb_�gh\uo�gZmqgh]h�b ijbdeZ^gh]h�gZijZ\e_gbc�� [Zabjmxsboky� gZ� bkihevah\Zgbb� ijb_fh\�ihemijh\h^gbdh\hc� fbdjhl_ogheh]bb� b dj_fgby� �dZd�fZl_jbZeZ��g_�\ p_eyo�fbdjhwe_dljhgbdb�Ih� \j_f_gb� jZkkfZljb\Z_fu_� gZijZ\e_gby� aZjh`^Z�ebkv�\ lZdhc�ihke_^h\Zl_evghklb��i_j\h_�± \ gZqZe_����o��Z \lhjh_�± \ gZqZe_����o ]h^h\�moh^ys_]h�\_dZ�<Z`gh�hlf_lblv��qlh�lheqdhf�^ey�klZgh\e_gby�h[hbo�gZijZ\e_gbc� y\bebkv� l_ogbq_kdb_� ^hklb`_gby�� Z g_�h[sb_� l_hj_lbq_kdb_� iheh`_gby�� dZd� [ueh� \ bklhjbb�jh[hlhl_ogbdb�>�@��Ba� \ur_baeh`_ggh]h� fh`gh� k^_eZlv� \u\h^�� qlh�FKL� ± _kl_kl\_ggh_� ijh^he`_gb_� fbdjhwe_dljhgbdb��l_ogheh]bb� ijhba\h^kl\Z� dhlhjhc� bkihevah\Zgu� ^ey�kha^Zgby� fbdjhf_oZgbq_kdbo� b fbdjhwe_dljhf_oZgbq_�kdbo� kbkl_f� b ^jm]bo� kbkl_f�� k\yaZgguo�nmgdpbhgZev�gufb� k\yayfb�� gZ� hkgh\_� h[t_fZ� l\_j^h]h� l_eZ�� LZdbf�h[jZahf�� FKL� hlebqZ_lky� hl� fbdjhwe_dljhgbdb�jZkrbj_gb_f� ij_^f_lghc� h[eZklb� b bkihevah\Zgb_f� \k\yab�k wlbf�gh\uo�l_ogheh]bc�

>Zgh� kjZ\g_gb_� dhgp_ilmZevguo� iheh`_gbcfbdjhkbkl_fghc�l_ogbdb�b f_oZljhgbdb�dZd�kf_`�guo� h[eZkl_c� gZmdb� b l_ogbdb�� ijhZgZebabjh\Zgu�hkh[_gghklb�j_ZebaZpbb�ZgZeh]bqguo�b^_c�gZ�fZdjh�b fbdjhmjh\gyo��IhklZ\e_g� \hijhk�h[� mihjy^hq_gbb�l_jfbgheh]bb�
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FL� `_� ± eh]bq_kdh_� jZa\blb_� we_dljhf_oZgbdb� kbkihevah\Zgb_f \kljh_gguo fbdjhijhp_kkhjh\�mijZ\eyxsbo� ^\b`_gb_f� f_oZgbafh\�� < FL� h[t_dlu�FKL�>��@�fh]ml�ijbf_gylvky�\ dZq_kl\_�k_gkhjh\�b fbd�jhijhp_kkhjh\��: djhf_�lh]h��Zdlb\Zlhju�\ h[t_dlZo�FL�^he`gu�jZa\b\Zlv�^h\hevgh�lZdb�hsmlbfu_�mkbeby�
Djbl_jbb�hlg_k_gby�h[t_dlh\�d FKL�b FL�A^_kv�gm`gh�[u�hklZgh\blvky�gZ�lhf��qlh�hq_gv�qZklh�aehmihlj_[eyxl� bkihevah\Zgb_f� ijbklZ\db� �fbdjh����gZijbf_j�� ^ey� l_jfbgh\� lbiZ� fbdjh^Zlqbd�� fbdjhdhg�ljhee_j�� fbdjh^\b]Zl_ev�� QZklh� hdZau\Z_lky�� qlh�ijbklZ\dZ� nbdkbjm_l� gZebqb_� fhghdjbklZeeZ� beb�fbdjhijhp_kkhjZ� >���� ��@�� =Z[Zjblgu_� jZaf_ju� lZdbo�mkljhckl\�\iheg_�khhl\_lkl\mxl�fZdjhfbjm�b khklZ\ey�xl� ^_kyldb�fbeebf_ljh\�� Z fZkkZ�² khlgb� ]jZff��Ijb�mdZaZgguo� fZkkh]Z[Zjblguo� iZjZf_ljZo� lZdb_� ba^_eby��dZd�]bjhkdhiu��gbdlh�g_�gZau\Z_l�fbdjhijb[hjZfb�>��@��wlh�ijhklh�fZeh]Z[Zjblgu_�ba^_eby��< gZklhys__�\j_fy��gZijbf_j�� d fbdjh]bjhkdhiZf� hlghkyl� h[t_dlu�� mdhlhjuo� ]Z[Zjblgu_� jZaf_ju� ± _^bgbpu� fbeebf_ljh\�Z fZkkZ�± _^bgbpu�b ^_kyldb�]jZff�>�@��< jZ[hl_�>�@�^ey�h[t_dlh\�FKL� ij_^eh`_g� ^bZiZahg� hl�fbdjhf_ljh\� ^h�fbeebf_ljh\�Bgh]^Z� ih� ljZ^bpbb� fbdjh^\b]Zl_eyfb� gZau\Zxl�^\b]Zl_eb�fhsghklvx�f_g__�����<l�b ^h�^_kyluo�^he_c�<l� >��@�� dklZlb�� ihke_^g__� agZq_gb_� dhjj_ebjm_l� kihlj_[ey_fhc�fhsghklvx�fbdjh]bjhkdhih\��A^_kv�[m^_l�g_ebrgbf� hlf_lblv�� qlh� f_oZljhggu_� fh^meb� �FF��[hevrbgkl\Z� e_]dbo� ljZgkihjlguo� kj_^kl\��we_dljh\_ehkbi_^u�� bg\Zeb^gu_� dheykdb�� jhee_ju��mdeZ^u\Zxlky� \ bgl_j\Ze� �������� <l�� gh� _klv� bbkdexq_gby�± FF fbgbwe_dljhfh[be_c�± �� ��d<l�

JZaf_jguc�nZdlhj�
NZdlhj�fZkrlZ[bjh\Zgby�hljZ`Z_l�\ebygb_�jZaf_jh\�gZ� k\hckl\Z� dZd� fZl_jbZeh\�� lZd� b ihemqZ_fuo� ba� gbo�we_f_glh\�LZd�� \ fZdjhfbj_� hl\h^� l_iehlu� hkms_kl\ey_lky� \l_eh� ^_lZeb�� Z \� fbdjhfbj_� wlh� y\e_gb_� ijbh[j_lZ_l�[hevrh_� agZq_gb_�� b l_jfhklhcdhklv� fZl_jbZeZ� klZgh�\blky� \Z`ghc� oZjZdl_jbklbdhc�� ihkdhevdm� l_iehlZ�hl\h^blky� q_j_a� k_q_gb_� iehsZ^vx�� gZijbf_j�� \����fdf��� >jm]hc� ijbf_j�� lhgqZcrb_� dj_fgb_\u_�ie_gdb� h[eZ^Zxl� [he__� \ukhdhc� ijhqghklvx�� q_f�ZgZeh]bqgu_�f_lZeebq_kdb_��[he__�mklhcqb\u�d \ha^_c�kl\bx�Z]j_kkb\guo�kj_^�b jZ^bZpbb�Hkgh\gu_� hlebqby� jZkkfZljb\Z_fuo� gZmqgh�l_ogb�q_kdbo� gZijZ\e_gbc� hlghkylky� bf_ggh� d lZdhfm�nZdlh�jm�� dZd�fZkrlZ[ghklv�� b d� ijhba\h^kl\_gguf�nZdlhjZf��fZl_jbZeh_fdhklv� b wg_j]h_fdhklv� h[t_dlh\� >�@���G_h[oh^bfh� aZf_lblv�� qlh� gZ� ijhba\h^kl\h� `_� kZfbo�h[t_dlh\�lj_[m_lky�g_fZeh_�dhebq_kl\h�wg_j]bb�H^gZdh� fbgbZlxjbaZpby� fZdjhh[t_dlh\� g_� h[yaZ�l_evgh�^he`gZ� ijb\_klb� d h[t_dlm�FKL��bf_xs_fm� lh�`_� gZa\Zgb_� �h[� wlhf� j_qv� ihc^_l� gb`_���Fh`_l� baf_�gblvky� nbabdZ� \hkijbylby� y\e_gby�� gZijbf_j�� dZd� \kemqZ_�]bjhkdhiZ�

>ey� h[t_dlh\� FL� oZjZdl_jgZ� \gmlj_ggyy� jZaghjZa�f_jghklv� khklZ\eyxsbo� we_f_glh\�� qlh� hlkmlkl\m_l� mh[t_dlh\� FKL�� >ey� ihke_^gbo� oZjZdl_j_g� [he__�\ukhdbc� mjh\_gv� bgl_]jZpbb� khklZ\eyxsbo� qZkl_c� \lhf� kfuke_�� qlh� hgb� fh]ml� [ulv� \uiheg_gu� ih� h^ghc�beb�g_kdhevdbf�fbdjhl_ogheh]byf�\ fhghdjbklZee_�
L_ogheh]by� hj]ZgbaZpby�b \b^u�l_oijhp_kkh\�K[eb`Z_l� FKL� b FL� hj]ZgbaZpby� l_ogheh]bb��ihkdhevdm� \ fZrbghkljh_gbb� ijb� djmighk_jbcghf� bfZkkh\hf�ijhba\h^kl\_�hkms_kl\ey_lky�]jmiih\hc�f_lh^�>��@��Z \�fbdjhl_ogheh]byo� ± ZgZeh]bqguc�bgl_]jZevgh�]jmiih\hc�f_lh^�fZkkh\h]h�ijhba\h^kl\Z�dZd�we_f_glh\��lZd�b kbkl_f�>�@��J_]mebjm_fuc�fbdjhj_ev_n�ih\_joghkl_c��kihkh[kl�\mxsbc� mijhqg_gbx� ih\_joghkl_c�� kgb`_gbx�lj_gby�� l�_�� baf_g_gbx� nbabdh�f_oZgbq_kdbo� k\hckl\�fZl_jbZeZ� >��@�� y\ey_lky�� fh`gh� kdZaZlv�� _kl_kl\_gguf�^\b`_gb_f� l_ogheh]bb� fZdjh^_lZe_c� \ klhjhgm� fbdjh�fbjZ�� < gZklhys__� \j_fy� h[eZklv� ijbf_g_gby� wlhc�l_ogheh]bb� jZkrbjy_lky� aZ� kq_l� bkihevah\Zgby� \dZq_kl\_� l_ogheh]bq_kdhc� kj_^u� kn_jbq_kdbo� l_e�^bZf_ljhf�hl����^h�����gf�>������@��/,*$�l_ogheh]by� \dexqZ_l� \ k_[y� eblh]jZnbx�]Zev\ZghieZklbdm�b ij_kkh\Zgb_� >�@��rbjhdh�bkihevam_�fu_�ijb�ijhba\h^kl\_�we_f_glghc�[Zau�FL��hilbq_kdb_�dh^h\u_� we_f_glu� >��@��� ijb� ba]hlh\e_gbb� nhjf�� ^ey�ijhba\h^kl\Z�^_lZe_c�ba�ieZklfZkk�eblv_f�ih^�^Z\e_gb�_f�>��@��Kj_^b�l_ogheh]bc��bkihevam_fuo�\ FL��Zdlb\gh�ijbf_gyxl� eZa_jgmx� h[jZ[hldm� ^_lZe_c�� Z \� FKL� ±eZa_jgh_�hkZ`^_gb_�ba�]Zah\hc�nZau�fZl_jbZeh\�>��@��<ZjbZ[bevghklv� l_ogheh]bc�� ijbf_gy_fuo� ^ey�ijhba\h^kl\Z�h[t_dlh\�FL�b FKL��ijbf_jgh�h^bgZdh\Z�b \h�fgh]hf�hij_^_ey_lky�jZaf_jguf�nZdlhjhf�

Ij_^f_lgZy�h[eZklv�FL�b FKL�Fbdjhf_oZgbdZ� b fbdjhwe_dljhf_oZgbdZ� g_� ijhklh�[Zabjmxlky�gZ�l_ogheh]byo��kha^Z\rbo�fbdjhwe_dljhgb�dm�� Z bf_xl� b k\hb� hlebqby�� aZdexqZxsb_ky� \ lhf�qlh� ij_^f_lhf� ijh_dlbjh\Zgby� y\ey_lky� m`_� h[t_fgZy�lj_of_jgZy�nbabq_kdZy� kljmdlmjZ� >��� ��@�� qlh� k[eb`Z_l�bo� k h[t_dlZfb�FL��Fbdjhf_oZgbdZ�� bklhdhf� dhlhjhc�y\ey_lky�fbdjhwe_dljhgbdZ�� dhj_gguf� h[jZahf� hlebqZ�_lky�hl�deZkkbq_kdhc�f_oZgbdb��Djhf_�lh]h��fbgbZlxjb�ah\Zggu_�h[t_dlu�f_oZgbdb�b h[t_dlu�fbdjhf_oZgbdb�±ij_^f_lu� jZagh]h� mjh\gy��Hlkx^Z� b fbdjhf_oZgbdZ�� bfbdjhwe_dljhf_oZgbdZ� ± _kl_kl\_ggZy� ij_^f_lgZy�h[eZklv� ki_pbZebklh\� fbdjhwe_dljhgbdb�� qlh� g_�bkdexqZ_l�� Z ij_^iheZ]Z_l� ijb\e_q_gb_� ki_pbZebklh\�f_oZgbdh\�^ey�j_r_gby�ki_pbnbq_kdbo�aZ^Zq�Hkgh\gufb� h[t_dlZfb� FKL�� dZd� wlh� ke_^m_l� ba�jZ[hlu� >�@�� y\eyxlky� k_gkhjgu_� b Zdlb\Zlhjgu_� ih^�kbkl_fu� Z\lhfZlbq_kdbo� kbkl_f� mijZ\e_gby�� \uihe�gy_fu_� \ \b^_�ehdZevguo�beb�jZkij_^_e_gguo� wg_j]_�lbq_kdbo�ij_h[jZah\Zl_e_c��k\yaZgguo�bgnhjfZpbhggh�k \uqbkebl_evghc� ih^kbkl_fhc�� >ey� hij_^_e_gghklb�g_h[oh^bfh�mlhqgblv��qlh�\k_�wlh�h[t_^bg_gh�\ _^bguc�nbabq_kdbc�h[t_dl�
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Hkgh\guf� h[t_dlhf� f_oZljhgbdb� lZd`_� y\ey_lky�dhgljhevgh�mijZ\ey_fZy� kbkl_fZ�� \dexqZxsZy� \ k_[y�ZgZeh]bqgu_� ih^kbkl_fu�� hlebqZxsb_ky� jZaf_jZfb� bdhfihgh\dhc�
FZl_jbZeh\_^q_kdZy�[ZaZ�

Bkihevah\Zgb_� Z^Zilbjmxsboky� fZl_jbZeh\� �\qZklghklb�� iv_ahd_jZfbdb� >��@�� d\ZjpZ�� \ dZq_kl\_�bklhqgbdh\� �Z\lhj� mqZkl\h\Ze� \ jZajZ[hld_� ebg_cgh]h�iv_ah^\b]Zl_ey� _s_� \ dhgp_� ���o ]h^h\�� b we_f_glh\�i_j_^Zqb� ^\b`_gby� lZd`_� jh^gyl� fZl_jbZeh\_^q_kdmx�[Zam�FKL�b FL��< FL�^ey�hihj�ijbf_gy_lky�kblZee��Z \�FKL� ± nhlhkblZee� >��@��IjZ\^Z�� \ wlhc� h[eZklb� lhqdb�khijbdhkgh\_gby�_s_�g_agZqbl_evgu�?kl_kl\_ggh�� qlh� ijbf_g_gb_� d fZl_jbZeZf� lZdbo�djZkhqguo� gZa\Zgbc�� dZd� �Zdlb\gh� mfgu_��� �mfgZy�iuev��� �mfgZy� ih\_joghklv��� �mfgZy� kljmdlmjZ��� y\eyx�sboky� ijyfuf� i_j_\h^hf� Zg]ebckdbo� l_jfbgh\� lbiZ��VPDUW�V\VWHPV��� ohly� b ^himklbfh�� gh� lj_[m_l� [he__�q_ldh]h�hij_^_e_gby�>���������@��
Ijh[e_fu�FKL�\ k\yab�k __�ijbf_g_gb_f�\ FL�Ijbf_g_gb_� FKL� \ f_oZljhgbd_� ho\Zlu\Z_l� dZd�h[eZklv� we_dljhgbdb� �lhqg__��fbdjhwe_dljhgbdb� \ \b^_�fbdjhijhp_kkhjghc� l_ogbdb�� gZ� dhlhjhc� [Zabjmxlky�dhgljhee_ju� >��@�± ih^kbkl_fu�h[jZ[hldb�b \ujZ[hldb�j_r_gby��� lZd� b h[eZklv� f_oZgbdb� \ \b^_�fbdjhf_oZgbq_kdbo� b fbdjhwe_dljhf_oZgbq_kdbo�kbkl_f� �\ i_j\mx� hq_j_^v� ^Zlqbdh\� ^Z\e_gbc� >��@��Zdk_e_jhf_ljh\� >��@�� ^_nhjfZpbc� >��@��� ba� dhlhjuo�khklhyl�ih^kbkl_fu�Zdlb\Zlhjh\�b k_gkhjh\�OZjZdl_jghc� hkh[_gghklvx� f_oZljhgguo� mkljhckl\�y\ey_lky� \ukhdZy� lhqghklv� \uiheg_gby� aZ^Zggh]h� ^\b�`_gby�� Z lhqghklv� h[t_dlh\�FKL� ba�aZ� bo� jZaf_jh\� gZ�g_kdhevdh�ihjy^dh\�gb`_��q_f�m fZdjhZgZeh]h\�>��������@��GZijbf_j��dZd�m`_�[ueh�hlf_q_gh�\ur_��fbdjhh[t�_dl� fh`_l� \h\k_� g_� y\eylvky� fbgbZlxjbabjh\Zgghc�dhib_c� fZdjhh[t_dlZ�� LZd�� fbdjh]bjhkdhi� b deZkkbq_�kdbc�]bjhkdhi�nbabq_kdb�g_�ihoh`b��ohly�b bkihevamxl�h^gh�nbabq_kdh_�y\e_gb_�± aZdhg�DhjbhebkZ�Kms_kl\m_l�lhqdZ�aj_gby��qlh�hldZa�hl�deZkkbq_kdhc�ko_fu� k \jZsZxsbfky� jhlhjhf� g_� lhevdh� mkljZgy_l�gZbf_g__�gZ^_`gu_�maeu�ijb[hjZ��gh�b kms_kl\_ggh�mi�jhsZ_l� dhgkljmdpbx�� iha\heyy� wnn_dlb\gh� bkihevah�\Zlv� l_ogheh]bq_kdmx� [Zam� fbdjhwe_dljhgbdb� >��� �@��<_kv� \hijhk� ebrv� \ lhf�� gZkdhevdh� m^Z_lky� m\_ebqblv�lhqghklv�fbdjh]bjhkdhih\��< dZq_kl\_�^hklb`_gbc�ijb�\h^ylky� k\_^_gby� h lhf�� qlh� gZ� bfblZpbhgghf�fZd_l_� \ PGBBFZr� m^Zehkv� ihemqblv� ihjy^dZ���� m]e�]jZ^�q�� Z \� ieZgZo� fhkdh\kdh]h� :I� �<_dlhj�� ±����m]e�]jZ^�q�� Khh[sZ_lky�� qlh� Zf_jbdZgkdZy� �'UDSHU�/DERUDWRU\�� ieZgbjm_l� \uimkd� FF=� k ^j_cnhf� f_g__�� m]e�]jZ^�q��Ijb�wlhf�^_eZeky�\u\h �̂h lhf��qlh�beb�FF=�\ul_kgy_l� fZeh]Z[Zjblgu_� ]bjhkdhiu�� beb� FF=� [m^ml�bkihevah\Zlvky�\ ^_r_\uo�b ]jm[uo�kbkl_fZo�hjb_glZpbb�Kh\j_f_ggh_� j_r_gb_� ijh[e_fu� ij_pbabhgghc�]bjhkdhibb� [ueh� gZc^_gh� gZ� hkgh\_� deZkkbq_kdh]h

]bjhkdhiZ� kh� kn_jbq_kdbf� jhlhjhf� aZ� kq_l� kha^Zgby�we_dljhklZlbq_kdh]h� ih^\_kZ� jhlhjZ� k lhqghklvx����� ±����m]e�]jZ^�q >�����@� �ihqlb� ��� e_l� gZaZ^� Z\lhj�mqZkl\h\Ze� \ jZajZ[hld_� kn_jbq_kdh]h� ]bjhkdhiZ� gZ�ZwjhklZlbq_kdhf� ih^\_k_�� l�_�� \ gZijZ\e_gbb� jZa\blby�deZkkbq_kdhc�ko_fu��dhlhjZy�b ^ZeZ�gZ�gZklhys__�\j_fy�fZdkbfZevgmx�lhqghklv���A^_kv� g_h[oh^bfh� jZa^_eblv� h[eZklb� ijbf_g_gby� \aZ\bkbfhklb� hl� \j_f_gb� jZ[hlu� b oZjZdl_jZ� h[t_dlZ�>ey� djZldh\j_f_gguo� ijhp_kkh\� �k_dmg^u�� fbgmlu�� b^ey� lZdbo� h[t_dlh\�� dZd� jZd_lu�� kgZjy^u�� imeb��ijbf_g_gb_� FF=� k mdZaZggufb� lhqghklyfb� \iheg_�\hafh`gh��>ey�kZfhe_lguo�b dhjZ[_evguo�kbkl_f�lZdb_�ih]j_rghklb� g_^himklbfu�� H^gZdh� k_]h^gyrgbc�g_^hklZlhd� FF=� fh`gh� kdhfi_gkbjh\Zlv�� ijbf_gyy�bgl_]jZpbx� fbdjh]bjhkdhih\� k ijb_fgbdZfb�]eh[Zevguo�kimlgbdh\uo�gZ\b]Zpbhgguo�kbkl_f�>������@��GZ� wlhf� ijbf_j_� `bagv� gZ]ey^gh� ihdZau\Z_l�� qlh� ^ey�dZ`^h]h� ba^_eby� kms_kl\m_l� k\hy� h[eZklv� ijbf_g_gbc��]jZgbpu� dhlhjhc� g_ij_ju\gh� baf_gyxlky�� b \� wlhf� ±^bZe_dlbdZ�jZa\blby�gZmdb�b l_ogbdb�Djhf_� \ur_baeh`_ggh]h�� fbdjhf_oZgbdZ� g_�h[_ki_q_gZ� klZg^ZjlZfb�� LZd�� ijb� ijhba\h^kl\_�am[qZluo�dhe_k�kms_kl\mxsb_�=HKL�jZkijhkljZgyxlky�gZ� fh^meb� ^h� ���� ff�� Z h[t_dlu�FKL� bf_xl� fh^meb�^hklb]Zxsb_��gZijbf_j�����fdf��;ebadbfb�d ihke_^gbf�y\eyxlky�fh^meb�\ ���fdf��bkihevam_fu_�\ ki_pbZevguo�qZkh\uo� mkljhckl\Zo� b \� mkljhckl\Zo� k rZ]h\ufb�^\b]Zl_eyfb�
F_lh^heh]bq_kdZy�hkgh\Z�jZajZ[hlhd�h[t_dlh\�FL�b FKL�F_oZljhgbdZ�± wlh�kihkh[�kbkl_fgh]h�ijh_dlbjh\Zgby�jZaghjh^guo� we_f_glh\� �f_oZgbq_kdbo�� we_dljbq_kdbo��we_dljhgguo��>��@��Bf__lky�\ \b^m�jZaghjh^ghklv�g_�lhev�dh� ih� agZq_gbx� b nbabq_kdbf� k\hckl\Zf�� gh� b ih� fZk�rlZ[guf�oZjZdl_jbklbdZf��fbdjhjZaf_ju�h[t_dlh\�FKL�b fZdjhdhgkljmdpbb�f_oZgbq_kdbo� mkljhckl\�FL���Kqb�lZ_lky��qlh�hkgh\hc�ijh_dlbjh\Zgby�h[t_dlh\�FL�y\ey_l�ky� f_lh �̂ iZjZee_evgh]h� ijh_dlbjh\Zgby�� \ hlebqb_� hl�ljZ^bpbhgghc�ihke_^h\Zl_evghc�jZajZ[hldb�h[t_dlZ�>�@��K[hjdZ�fZdjhkbkl_f�gZ�hkgh\_�ijbf_g_gby�we_f_gl�ghc�[Zau�FKL�lZd`_�bf__l�jy^�ki_pbnbq_kdbo�hkh[_g�ghkl_c�� k\hckl\_gguo� bf_ggh� fbdjhl_ogheh]byf�� gZ�ijbf_j�fbdjhdhjimkbjh\Zgb_�>������@��

Ljm^ghklb�jZa\blby�FKL�b FL�G_kfhljy� gZ� hq_\b^gu_� ij_bfms_kl\Z�� dhlhju_�ihl_gpbZevgh�aZeh`_gu�\ h[t_dlZo�FKL�b FL��gZebqb_�^_ckl\mxsbo� h[jZaph\� fgh]bo� lbih\� ihdZ� _s_� g_�ijb\_eh�d rbjhdhfm�ijZdlbq_kdhfm�bkihevah\Zgbx�wlbo�ba^_ebc�OZjZdl_jgu_� ijbqbgu�� ij_iylkl\mxsb_� jZa\blbx�FKL� �l_ogbq_kdb_�� hj]ZgbaZpbhggu_� b q_eh\_q_kdb_���\iheg_�fh`gh�jZkijhkljZgblv�b gZ�FL�>��@��JZkkfhljbf�wlb�ijbqbgu�x G_^hklZlhqghklv� ijbf_gy_fuo� l_ogheh]bq_kdbo�ijb_fh\�b fZl_jbZeh\�
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x Hlkmlkl\b_� ki_pbZebabjh\Zgghc� [Zau� ihkdhevdm�lj_[m_lky�mgb\_jkZebaZpby�ijhba\h^kl\Z��LjZ^bpbhggh_�fbdjhwe_dljhggh_� ijhba\h^kl\h� g_� fh`_l� h[_ki_qblv�\uimkd�h[t_dlh\�FKL��lZd�dZd�gZ�djmighf�ij_^ijbylbb�k hleZ`_gguf�fZkkh\uf�\uimkdhf�ijh^mdpbb�\g_^j_gb_�^hihegbl_evguo� l_ogheh]bq_kdbo� hi_jZpbc� b h[hjm^h�\Zgby�^ey�ba]hlh\e_gby�hlghkbl_evgh�f_gvrbo�h[t_fh\�ba^_ebc� g_p_e_khh[jZagh� b g_j_glZ[_evgh�� ihkdhevdm�i_j_gZeZ^dZ�l_ogheh]bq_kdh]h�h[hjm^h\Zgby�b j_`bfh\�fh`_l� lhevdh� jZkkljhblv� hkgh\ghc� l_oijhp_kk�J_Zevghklv� ih^h[guo� hiZk_gbc� ihdZaZeZ� ijZdlbdZ�hl_q_kl\_gguo�]b[dbo�ijhba\h^kl\_gguo�dhfie_dkh\�IjZ\^Z��\ h[eZklb�FL�_klv�b ^jm]b_�ijbqbgu��gZijb�f_j�� khpbZevgh�wdhghfbq_kdh]h� oZjZdl_jZ�� Wlh�hij_^_e_gguc� djbabk� qZklb� ijhfure_gghklb� <ID�dhlhjuc�ijb\_e�d aZdjulbx�f_oZgbq_kdbo�b we_dljhf_�oZgbq_kdbo� ijhba\h^kl\�� ihl_j_� \ukhdhd\Zebnbpbjh�\Zgguo� dZ^jh\�� qlh� \_kvfZ� \Z`gh� ijb� ijhba\h^kl\_�ij_pbabhgghc� l_ogbdb�� Hkljhlm� iheh`_gby� fh`_l�oZjZdl_jbah\Zlv� lhl�nZdl�� qlh�� gZijbf_j�� j_]bkljbjmx�sbc� ijb[hj� ijboh^blky� dhfie_dlh\Zlv� f_oZgbafZfb�ba]hlZ\eb\Z_fufb�\ Kb[bjb�H^gZdh� ^ey� kj_^gbo� b g_[hevrbo� ijhba\h^kl\�gZijZ\e_gb_� jZ[hlu� dhlhjuo� e_]dh� fh`_l� i_j_kljZb�\Zlvky�� jZajZ[hldZ� h[t_dlh\�FL� y\ey_lky� _kl_kl\_gghc�kn_jhc� ^_yl_evghklb��Ijbf_j� ± mki_rgZy� ^_yl_evghklv�GID� �HZabk�� �j_]bkljbjmxsb_� ijb[hju�� ^Zlqbdb���A:H� �KD:E:�� �f_^bpbgkdZy� l_ogbdZ�� \ KZgdl�I_l_j[mj]_��GZ� AZiZ^_� \h� ]eZ\_� ijhba\h^kl\Z� h[t_dlh\�FL�b FKL�klhyl�gZmqgh�ijhba\h^kl\_ggu_�dhee_dlb\u�mgb\_jkbl_lkdbo� gZmqguo� p_gljh\�� LZ� `_� dZjlbgZ� gZ�[ex^Z_lky�b \�Jhkkbb� ijb� ijhba\h^kl\_�h[t_dlh\�FKL��P_glj� fbdjhl_ogheh]bc� b ^bZ]ghklbdb� ijb�KI[=WLM��EWLB���eZ[hjZlhjby�fbdjhl_ogbdb�b fbdjhwe_dljhf_�oZgbq_kdbo� kbkl_f� P_gljZ� gZmdh_fdh]h� bg`bgbjbg]Z�KI[=LM��nbjfu��Wedmk��b �:gdhf����< jZ[hl_� >��@�ij_^eh`_gh� ^ey� h[t_^bg_gby� mkbebc�ki_pbZebklh\� b ijhba\h^kl\� hj]Zgbah\Zlv� KZgdl�I_l_j[mj]kdbc� j_]bhgZevguc� p_glj� fbdjhl_ogheh]bc�gZ�[Za_�KI[=LM�\ khklZ\_�jy^Z�\mah\�b GBB�k bkihev�ah\Zgb_f�lZdbo�ij_^ijbylbc��dZd� �:\Zg]Zj^��� �K\_leZ�gZ��� �E_gbg_p��� �Ihabljhg��b ^j��H^gZdh�gZb[he__�j_�Zevgu_� ij_^ihkuedb� ^ey� ih^h[ghc� bgl_]jZpbb� kha^Z�xlky� gZ� [Za_�PFLb>� ijb� KI�=WLM� �EWLB��� fgh]b_�]h^u� wnn_dlb\gh� ^_ckl\mxs_]h� b bf_xs_]h� kh\j_�f_ggmx� l_ogheh]bq_kdmx� [Zam�� PFLb>�� h[jZah\Z\�rbcky�gZ�[Za_�dZn_^ju�fbdjhwe_dljhgbdb��m`_�j_Zevgh�kh[bjZ_l�ih^�k\hb�agZf_gZ�ki_pbZebklh\�\ h[eZklb�hi�lbdb�b f_oZgbdb��Zdlb\gh�khljm^gbqZ_l�kh�fgh]bfb�\m�aZfb�KZgdl�I_l_j[mj]Z��Jhkkbb��bf__l�^he]h\j_f_ggu_�b ieh^hl\hjgu_�f_`^mgZjh^gu_�k\yab�x G_^hklZlhqghklv� bgnhjfZpbb� �lhevdh� \ ����� ������ ]]�� ihy\bebkv� ljb[mgu� \k_jhkkbckdh]h� mjh\gy� �`mjgZeu� �Fbdjhkbkl_fhl_ogbdZ�� b �F_oZljhgbdZ����ikboheh]bq_kdbc� [Zjv_j� �g_kh\f_klbfhklb� fZdjh� bfbdjhfbjh\� m k_]h^gyrgbo� ki_pbZebklh\�� dhlhjuo�h[mqZeb� eb[h� gZ� fZdjh��� eb[h� gZ� fbdjhh[t_dlZo��

hlkmlkl\b_� ki_pbZebklh\� �ki_pbZebklu� \ fbdjhwe_d�ljhgbd_� _s_� g_� y\eyxlky� ki_pbZebklZfb� \ FKL�� Zki_pbZebklu�\ f_oZgbd_�b we_dljhf_oZgbd_�g_�y\eyxlky�ki_pbZebklZfb�\ FL��b ^hklh\_jguo�k\_^_gbc�h ^hklb�`_gbyo� �gZijbf_j��g_l� hl\_lZ� gZ� \hijhk�� dZdh\u� kjhdb�jZ[hlu� b gZ^_`ghklv�� _keb� ba^_eb_� \uihegy_lky�\i_j\u_���G_� f_g__� \Z`ghc� b ljm^ghc� ^ey� j_r_gby� y\ey_lky�ijh[e_fZ� gZmqgh�l_ogbq_kdbo� k\ya_c� f_`^m� ki_pbZeb�klZfb� ba� jZaebqguo� h[eZkl_c� agZgbc�� h[mkeh\e_ggZy�f_`^bkpbiebgZjghklvx�jZkkfZljb\Z_fuo�gZijZ\e_gbc�G_kfhljy�gZ�[_amkeh\gmx�\Z`ghklv�i_j\uo�^\mo�nZd�lhjh\��lj_lbc�nZdlhj�y\ey_lky�\ gZklhys__�\j_fy��ih`Z�emc��kZfuf�]eZ\guf�
<u\h^u�FKL� b FL�� hklZ\Zykv� kZfhklhyl_evgufb� gZmqgh�l_ogbq_kdbfb� gZijZ\e_gbyfb�� l_kgh� k\yaZgu� \ h[eZk�lyo� bgl_]jZpbb� h[t_dlZ� \ fhgh[ehd_� beb� \ fhghdjb�klZee_��we_f_glghc�[Zau��kbkl_fgh]h�ih^oh^Z�d ijh_d�lbjh\Zgbx� jZaghjh^guo� we_f_glh\� h[t_dlZ�� l_ogheh�]bc� b hj]ZgbaZpbhgguo� hkgh\� ijhba\h^kl\Z�� fZl_jbZ�eh\_^q_kdhc�[Zau��]_g_jZpbb�b ij_h[jZah\Zgby�wg_j]bb�bbgnhjfZpbb��h[s_]h�imlb�jZa\blby�Bf_ggh�gZ� klud_� wlbo� gZijZ\e_gbc� ^he`gu� \hagbd�gmlv�gh\u_�ijb[hju�b mkljhckl\Z��j_rZxsb_�l_�aZ^Zqb��dhlhju_�^h�kbo�ihj�g_�j_r_gu�<hafh`gh�� bf_ggh� gZ� klud_� wlbo� ^\mo� gZijZ\e_gbc�ihy\blky� gh\Zy� h[eZklv�� h[kem`b\Z_fZy� ki_pbZebklZfb�gh\h]h� lbiZ�� dhlhju_� ohjhrh� agZxl� dZd� f_oZljhgbdm��lZd� b fbdjhkbkl_fgmx� l_ogbdm� b dhlhju_� ij_h^he_xl�ikboheh]bq_kdbc�[Zjv_j�g_kh\f_klbfhklb�fZdjh� b fbd�jhfbjh\�� bf_xsbcky� m k_]h^gyrgbo� ki_pbZebklh\�� dh�lhjuo�h[mqZeb�eb[h�gZ�fZdjh���eb[h�gZ�fbdjhh[t_dlZo�

�
�


Ijb\_^_ggu_� \ur_� khh[jZ`_gby�� y\eyykv� kZfb� ih�k_[_� ^hklZlhqgh� ba\_klgufb�� bf_xl� p_evx� h[jbkh\Zlv�\aZbfhk\yav� ^\mo� gh\_crbo� gZmqgh�l_ogbq_kdbo�gZijZ\e_gbc��qlh�b y\ey_lky�p_evx�^Zgghc�klZlvb�
Kibkhd�ebl_jZlmju�

��� Emqbgbg� <�<� Fbdjhkbkl_fgZy� l_ogbdZ�� GZijZ\e_gby�b l_g^_gpbb�jZa\blby� ���GZmqgh_�ijb[hjhkljh_gb_��������L������ ���K�����������K_\_jh\�E�:���IhgZfZj_\�<�D���IZjn_gh\�:�B�� b ^j��Fbdjhf_oZgbq_kdb_� ]bjhkdhiu�� dhgkljmdpbb�� oZjZdl_jbklb�db�� l_ogheh]bb�b imlb� jZa\blby� ���Ba\_klby� \mah\��Ijb[hjh�kljh_gb_��������� �����K������������<Zkbev_\�:�:�� Emqbgbg�<�<� Djblbq_kdh_�gZijZ\e_gb_��fbdjhkbkl_fgZy� l_ogbdZ� ± [Zabk� fZrbg� b l_ogheh]bc�[m^ms_]h����Dhg\_jkby�\ fZrbghkljh_gbb��������� ���K������������Debfh\�>�F���<Zkbev_\�:�:���Emqbgbg�<�<�� FZev�p_\� I�I� I_jki_dlb\u� jZa\blby� fbdjhkbkl_fghc� l_ogbdb� \;;,�\_d_����Fbdjhkbkl_fgZy�l_ogbdZ��������� ���K�������
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���Ih^mjZ_\�X�<���Dme_rh\� %�&��Ijbgpbiu� ihkljh_gby�b kh\j_f_ggu_� l_g^_gpbb� jZa\blby� f_oZljhgguo� kbkl_f� ���F_oZljhgbdZ��������� ���K����������� F_oZljhgbdZ� I_j�� k yi�� �� L�� Bkbb�� B�� KbfhyfZ�O��Bghmw�b ^j��F���Fbj������������k����:jrZgkdbc�F�F��F_oZljhgbdZ��F���F=:IB�����������k���� Ih^mjZ_\� X�<� Hkgh\u� f_oZljhgbdb� F��� F=LM��KlZgdbg�������������k���� IZjmr_\� I��� .\e_\� I� Khklhygb_� b [eb`Zcrb_� i_j�ki_dlb\u�jZa\blby�f_oZljhgbdb��[he]Zjkdbc�hiul��i_j��k Zg]e���0HFKDWURQLFV��������� ���J�������������F_oZljhgbdZ� G_^_l_jfbgbjh\Zgb�f_oZljhggb�kbkl_fb��I�� IZjmr_\�� D�� =_hjb]b_\�� D�� DhklZ^bgh\� b ^j�� ��:dlmZegb�ijh[e_fb�gZ�gZmdZlZ��L��;9,,��� �����Khnby��ba^�\h�;he]��:G������������k�����F_oZghljhgu���Kh\_lkdbc�wgpbdehi_^bq_kdbc�keh\Zjv��F���Kh\��wgpbdehi_^by������������k�����3HWHUVRQ�D� 6LOLFRQ�DV�D�0HFKDQLFDO�0DWHULDO�3URFHHGLQJV�RI�WKH�,(((��Y������1R����0D\�������3��������������� Iylur_\� ?�G��� Emjv_� F�K� Fbdjhl_ogheh]bb� bfbdjhwe_dljhf_oZgbq_kdb_�kbkl_fu�± gh\h_�gZmqgh�l_ogbq_k�dh_� gZijZ\e_gb_� �� GZmqgh�l_ogbq_kdb_� \_^hfhklb� KI[=LM�������� ���K���������������KuajZgp_\�<�G���M^h\bdbg�:�X���>h[jugvdh�:�<��b ^j��Baf_j_gby� gZijy`_gbc� \ am[vyo� dhe_k� pbebg^jbq_kdbo�i_j_^Zq�k ihfhsvx�^Zlqbdh\�^_nhjfZpbc�bgl_]jZevgh]h�lbiZ����<_klgbd�fZrbghkljh_gby��������� ���K�������������;mr_\�<�<���GbdheZcqmd�H�E���Klmq_[gbdh\�<�F� K_jby�fbdjhwe_dljhgguo� ^Zlqbdh\� ^Z\e_gby� FB>:� ��� >Zlqbdb�b kbkl_fu��������� ���K�������������JZkihih\Z�G�F���JZkihih\�<�Y� Bfimevkgu_� ]bjhfh�lh�ju�L_hjby�b jZkq_l��F���GLP��Bgnhjfl_ogbdZ�������������k����� Emjv_� F K��� Iylur_\� ?�G� I_jki_dlb\u� jZa\blby�fbdjhl_ogheh]bc����<_klgbd�fZrbghkljh_gby�����������������We_dljhf_oZgbq_kdbc�ijb\h^��<u[hj�we_dljh^\b]Zl_ey�b dbg_fZlbq_kdbc� jZkq_l� f_oZgbafZ� gZ� gZqZevghf� wlZi_�ijh_dlbjh\Zgby� ��� IeZklfZkkh\u_� am[qZlu_� dhe_kZ� \ f_oZ�gbafZo�ijb[hjh\� ��Ih^�j_^��%�(�KlZj`bgkdh]h��?�<��RZeh[Z_�\Z��KI[�=hf_ev��BFFK������������k����� FbljhnZgh\� K�I� =jmiih\Zy� l_ogheh]by� fZrbgh�kljhbl_evgh]h�ijhba\h^kl\Z��E���FZrbghkljh_gb_������������k�����Rg_c^_j�X�=� H[jZah\Zgb_� j_]meyjguo� fbdjhj_ev_�nh\�gZ�^_lZeyo�b bo�wdkiemZlZpbhggu_�k\hckl\Z��E���FZrbgh�kljh_gb_������������k�����RZeh[Z_\�?�<���Jhklh\p_\�$�0��Gh\_crb_�l_ogheh]bb�ijb� ba]hlh\e_gbb� we_f_glh\� ij_pbabhgguo� f_oZljhgguo�mkljhckl\����L_abku�^hdeZ^h\�GLD�\ ��o q��KI[���BLFH��������Q�����K�������������>h[jmkbg�$�0���RZeh[Z_\�?�<� Kha^Zgb_�j_]meyjgh]h�fbdjhj_ev_nZ�^ey�^_lZe_c�keh`ghc�nhjfu��� LZf�`_�����k����� Nhlhwxdljbq_kdb_� ij_h[jZah\Zl_eb� bgnhjfZpbb� �E�G��Ij_kgmobg��<�N��RZgv]bg��K�:��FZchjh\��B�<��F_kvdbg��F���FZrbghkljh_gb_������������k����� Lhqgu_� ieZklfZkkh\u_� ^_lZeb� b l_ogheh]by� bo�ihemq_gby� ��%�(��KlZj`bgkdbc��:�F��NZ[_jh\��K�K��I_k_pdbc�b ^j��Fg���GZ\mdZ�L l_woLdZ������������k�����Emqbgbg�<�<���LZbjh\�X�F���<Zkbev_\�:�:� Hkh[_g�ghklb�fZl_jbZeh\_^q_kdh]h�b l_ogheh]bq_kdh]h�[ZabkZ�fbdjh�kbkl_f����Fbdjhkbkl_fgZy�l_ogbdZ��������� ���K������������:�K��KKKJ�� ���������Am[qZlh_�dhe_kh� ��D�B��=mey_\��<�F��F_^mg_pdbc��?�<��RZeh[Z_\� ��� ;xee_l_gv�Bah[j_l_gbc��� ��������������I_ljh\�K�X���D\Zkgbdh\�<�Y���RZeh[Z_\�?�<���F_g�lxdh\�$�0��Kh\j_f_ggu_�j_]bkljbjmxsb_�ijb[hju��ijbgpbiu

ihkljh_gby�����>Zlqbdb�b kbkl_fu��������� ���K������������� J_]bkljbjmxsb_� ijb[hju�� ijh]jZffbjm_fu_� dhg�ljhee_ju��^Zlqbdb� KijZ\hqgh_�ihkh[b_� ��K�X��I_ljh\��RZ�eh[Z_\�?�<��Ih^�j_^��K�X��I_ljh\Z�KI[���H:ABK�����������k����� Ghf_gdeZlmjguc� dZlZeh]� gZmqgh�ijhba\h^kl\_ggh]h� dhfie_dkZ� �HZabk��� KI[��� GID��H:ABK������������k�����I_r_ohgh\�<�=� Ijh[e_fu�b i_jki_dlb\u�kh\j_f_gghc�]bjhkdhibb� ���Ba\_klby�\mah\��Ijb[hjhkljh_gb_�� ������� �����K������������� :gmqbg� H�G��� ?f_evygp_\� =�B� Bgl_]jbjh\Zggu_�kbkl_fu� hjb_glZpbb� b gZ\b]Zpbb� ^ey� fhjkdbo� ih^\b`guo�h[t_dlh\� �� Ih^� h[s�� j_^�� <�=�� I_r_ohgh\Z�� KI[��� PGBB�We_dljhijb[hj������������k����� JZajZ[hldZ� b bkke_^h\Zgb_� fbdjhf_oZgbq_kdh]h �]bjhkdhiZ� �� $�0��E_kl_\��B�<��Ihih\Z��?�G��Iylur_\�b ^j� ���=bjhkdhiby�b gZ\b]Zpby��������� �������Ih]Zeh\�:�BÄ�Lbfhr_gdh\�<�I���Lbfhr_gdh\�K�I���QZieu]bg� X�:� JZajZ[hldZ� fbdjh]bjhkdhih\� gZ� hkgh\_�kljmdlmj� dj_fgby� b kl_deZ� ���Fbdjhkbkl_fgZy� l_ogbdZ�� ������� ���K� ����������>yleh\�<�E���Dhkph\�W�=� <ukhdhwg_j]h_fdb_�fbdjh�^\b]Zl_eb� gZ� hkgh\_� lhgdbo� k_]g_lhwe_dljbq_kdbo� ie_ghd� ���Fbdjhkbkl_fgZy�l_ogbdZ��������� ���K�������������Lbfhn__\�;�I� Ijh[e_fu�\ f_oZljhgbd_����L_abku�^hd�eZ^h\�GLD��< ��o q��KI[���BLFH��������Q��������k�����Lbfhn__\�;�I���RZeh[Z_\�?�<���?]hjh\�;�:���?nbf_g�dh�<�L� :^Zilbjm_fZy�[bhl_ogbq_kdZy�^bZ]ghklbq_kdZy�kbkl_fZ���L_abku�^hdeZ^h\�GLD��< ��o q��KI[���BLFH��������Q��������k�����F_kvdbg�B�<���FZevp_\�E�G���RZeh[Z_\�?�<� H[ahj�khklhygby� jZajZ[hlhd� lhih]jZnbq_kdbo� pbnjh\uo� hilhwe_d�ljhgguo� ij_h[jZah\Zl_e_c� i_j_f_s_gbc� ��� Ba\_klby� \mah\��Ijb[hjhkljh_gb_��������L������� �����K�������������F_kvdbg�B�<��RZeh[Z_\� ?�<���FZevp_\�E�G���@m�dh\� <�E� Hilhwe_dljhggu_� pbnjh\u_� ij_h[jZah\Zl_eb�i_j_f_s_gbc� ± h^gh�ba�kj_^kl\�Z\lhfZlbaZpbb�f_oZljhgguo�mkljhckl\� ��� Ljm^u� ��c F_`^mgZjh^ghc� dhgn_j_gpbb��F_oZljhgbdZ�b jh[hlhl_ogbdZ���KI[������������ Bgl_jn_ckgu_� mkljhckl\Z�� ieZlu�� dhgljhee_ju� bijbgZ^e_`ghklb�bg^mkljbZevguo ��[hjlh\uo�b \kljh_gguo�kbkl_f�mijZ\e_gby��dhgljhey�b k[hjZ�^Zgguo� DZlZeh]�we_d�ljhgghc�dhfiZgbb��WEDMK��KI[���A:H��WEDMK������������k�����KlZj`bgkdbc�<�?���RZeh[Z_\�?�<� Ijh[e_fu�ijbf_�g_gby� fbdjhkbkl_fghc� l_ogbdb� \ ij_pbabhgguo� mkljhckl\Zo�f_oZljhgbdb����FZl_jbZeu���c F_`^mgZjh^ghc�rdheu�ih�lhq�ghklb�bf��B�=��Njb^e_g^_jZ��KI[���BIF�J:G������������9ROODWK�G��� 3UHLEE� 6���+XOVHQEHUJ�'��1HXH�PHWKRGHQ� ]XU�0LNURVWUXNWXULHUXQJ� VSH]LHOOHU� *ODVHU� ��� ��� ,QWHUQDWLRQDOHQ�:LVVHQVFKDIWOLFKHQ� .ROORTXLXP�� ,OPHQDX�� 7HFKQLVFKH� 8QLYHUVLWDW��������%DQG����6������������� 6DOLP� 5��� :XUPXV� G�� 0LNURWHFKPVFKHU� *UHLIHU� IXU� GLH�0LNURPRQWDJH� ��� ��� ,QWHUQDWLRQDOHQ� :LVVHQVFKDIWOLFKHQ� .ROOR�TXLXP�,OPHQDX�7HFKQLVFKH�8QLYHUVLWDW��������%DQG����6���������������+HVVHOEDFK�-���3LWWVFKHOOLV�5��0LQLDWXUJUHLIHU�IXU�GLH�0LN�URPRQWDJH� ��� ��� ,QWHUQDWLRQDOHQ� :LVVHQVFKDIWOLFKHQ� .RO�ORTXLXP�,OPHQDX�7HFKQLVFKH�8QLYHUVLWDW��������%DQG����6���������������+RIPDQQ�'���6WHLNH�$���6FKPLGW�$��1HXH�0LNURVHQ�VRUHQ� IXU� GLH� 0HFKDWURQLN� ��� ��� ,QWHUQDWLRQDOHQ� :LVVHQ�VFKDIWOLFKHQ� .ROORTXLXP� ,OPHQDX� 7HFKQLVFKH� 8QLYHUVLWDW��������%DQG����6�����������
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M>D�������<�=��=jZ^_pdbc� ^�j��l_og��gZmd�E�G��DjZ\qmd� ]e��ki_p��dhgklj��F�F��Imrdbg� dZg^��l_og��gZmd�Bgklblml�ijh[e_f�f_oZgbdb�J:G��Fhkd\Z�fjobnjygsljg�qrpxgss}�d�nopepidgoo}w�njlrpsjstgnbw�
�

<\_^_gb_�G_kfhljy� gZ� him[ebdh\Zggu_� \ ihke_^g__� \j_fy�g_dhlhju_� j_amevlZlu� bkke_^h\Zgby� ^\b`_gby� fbdjh�kbkl_f� >���@�� ^bgZfbq_kdb_� ijhp_kku� k mq_lhf� hkh[_g�ghkl_c� \ebygby� hdjm`Zxs_c�fbdjhkj_^u� bkke_^h\Zgu�g_^hklZlhqgh��Hq_\b^gh�� qlh� ^\b`_gb_�fbdjhkbkl_f�� \lhf�qbke_�fbdjhjh[hlh\��hij_^_ey_lky�ij_`^_�\k_]h�bo�f_oZgbq_kdhc� kljmdlmjhc� b oZjZdl_jbklbdZfb� kj_^u�>���@�� < dZq_kl\_� h[t_dlh\� ^ey� bkke_^h\Zgby� \u[_j_f�^hklZlhqgh� jZkijhkljZg_ggu_� f_oZgbq_kdb_� kbkl_fu�Z bf_ggh�� fgh]ha\_ggu_� fbdjhkbkl_fu�� ij_^klZ\eyx�sb_� kh[hc� mijZ\ey_fu_� ]b[db_� kl_j`gb�� kh_^bg_ggu_�rZjgbjZfb�kh�\kljh_ggufb�\ gbo�fbdjh^\b]Zl_eyfb��bij_`^_� \k_]h� jZkkfhljbf� g_dhlhjmx� bo� mijhs_ggmx�fh^_ev�± ^\moa\_gguc�jh[hl�k mijm]bfb�k\yayfb��JZg__�[ueZ� \uy\e_gZ� oZjZdl_jgZy� hkh[_gghklv� ^\b`_gby�ih^h[gh]h� lbiZ� jh[hlh\�� khklhysZy� \ g_h[oh^bfhklb�mq_lZ� ihke_^kl\bc� beb� aZiZa^u\Zxsbo� wnn_dlh\� \^bgZfbd_�bkke_^m_fhc�fh^_eb��qlh�ijb\_eh�d p_e_khh[�jZaghklb� hibkZgby� ^\b`_gby� ^\moa\_ggh]h� jh[hlZ�kbkl_fhc� mjZ\g_gbc� k aZiZa^u\Zxsbf� Zj]mf_glhf� >�@��AZljm^gyxsbf� bkke_^h\Zgb_� ^bgZfbdb� ^\moa\_ggh]h�jh[hlZ� nZdlhjhf� y\eyehkv� lh�� qlh� j_Zevgh_� ^\b`_gb_�kbkl_fu�ijhbkoh^bl�\ kj_^_�k g_bamq_ggufb�beb�g_ba�\_klgufb� Zijbhjb� k\hckl\Zfb�� lhqgh_� agZgb_�dhlhjuo�gZ� wlZi_� ijh_dlbjh\Zgby�fbdjhkbkl_f� aZljm^�g_gh�< k\yab� k wlbf� h[klhyl_evkl\hf� g_h[oh^bfh� [he__�^_lZevgh_� bamq_gb_� kj_^u�� \ dhlhjhc� ijhbkoh^bl�^\b`_gb_�b \\_^_gb_�\ kbgl_abjm_fuc�aZdhg�mijZ\e_gby�

^\b`_gb_f� jh[hlZ� ijbgpbih\� Z^ZilZpbb� beb� g_q_ldhc�eh]bdb�>������@��IjbgbfZ_lky� \h� \gbfZgb_�� qlh� kbgl_abjm_fu_�aZdhgu� mijZ\e_gby� ^\b`_gb_f� fbgbZlxjguo� jh[hlh\�gZ�hkgh\_�l_hjbb�Z^ZilZpbb�fh]ml�[ulv�jZkijhkljZg_gu�gZ� ^jm]b_� fbgbZlxjgu_� f_oZgbq_kdb_� kbkl_fu�nmgdpbhgbjmxsb_� \ mkeh\byo� g_^_l_jfbgbjh\Zggh]h�\ha^_ckl\by�hdjm`Zxs_c�kj_^u�Qlh� dZkZ_lky� l_ogbq_kdh]h� ijbf_g_gby� fbdjh� bfbgb�jh[hlh\�� lh� a^_kv� g_h[oh^bfu� bkke_^h\Zgby�^bgZfbq_kdbo� ijhp_kkh\�� \hagbdZxsbo� ijb� ^\b`_gbb�fbgbZlxjguo�jh[hlh\�\gmljb�ljm[�fZeh]h�^bZf_ljZ�dZd�k `_kldbfb� lZd� b ^_nhjfbjm_fufb� kl_gdZfb�h[eZ^Zxsbfb�mijm]hc�ih^Zleb\hklvx��>\b`_gb_�lZdbo�jh[hlh\�� dZd� ijZ\beh�� hkms_kl\ey_lky� kh[kl\_ggufb�bkihegbl_evgufb�f_oZgbafZfb�Ijb�ijbf_g_gbb�fbdjhjh[hlh\�^ey�p_e_c�f_^bpbg�kdhc� ^bZ]ghklbdb� g_h[oh^bfhklv� bkihevah\Zgby�kh[kl\_gguo� ^\b`bl_e_c� jh[hlZ� hliZ^Z_l�� ihkdhevdm�bkihevam_lky� wg_j]by�� gZijbf_j�� i_jbklZevlbq_kdh]h�khdjZs_gby� `_em^hqgh�dbr_qgh]h� ljZdlZ� �@DL��� \j_amevlZl_� q_]h� ijhbkoh^bl� ijhlZedb\Zgb_� fbdjh�jh[hlZ� ih� @DL�� beb� wg_j]by� ihlhdZ� djh\b� \gmljb�djh\_ghkguo�khkm^h\��qlh�ijb\h^bl�d h[s_fm��\f_kl_�k djh\vx��^\b`_gbx�fbgb�jh[hlZ�DZd� i_j\uc� Zki_dl�� l_ogbq_kdbc�� lZd� b \lhjhc�Zki_dl�� f_^bpbgkdbc�� ijbf_g_gby� fbdjhjh[hlh\�oZjZdl_jbam_lky� l_f�� qlh� ^ey� ihkljh_gby� aZdhgh\�mijZ\e_gby� lZdbfb� fbdjhjh[hlZfb� g_h[oh^bfh�mqblu\Zlv�� qlh� bo� ^\b`_gb_� ijhbkoh^bl� \ kj_^Zo� kZijbhjb�g_hij_^_e_ggufb�iZjZf_ljZfb�b ijb�gZebqbb�kms_kl\_gguo�wnn_dlh\�aZiZa^u\Zgbc�HljZ`_gb_f�wlh]h�\ fZl_fZlbq_kdbo�fh^_eyo�^\b�`_gby� fbdjhjh[hlh\� [m^_l� lhl� nZdl�� qlh� mjZ\g_gby�Z wlh��dZd�ijZ\beh��^bnn_j_gpbZevgu_�mjZ\g_gby�beb�kbkl_fu� ^bnn_j_gpbZevguo� mjZ\g_gbc�� [m^ml� kh^_j�`Zlv�\ k\hbo�dhwnnbpb_glZo�Zijbhjb�g_hij_^_e_ggu_�^h[Z\db��k\yaZggu_�k g_hij_^_e_gghklvx�kj_^u��Z kZ�fb� mjZ\g_gby� [m^ml� mjZ\g_gbyfb� k aZiZa^u\Zxsbf�Zj]mf_glhf�� qlh� k\yaZgh� k l_fb� beb� bgufb� bg_jpb�Zevgufb�wnn_dlZfb�Wlb�^\Z�fhf_glZ�y\eyxlky��dhg_qgh��hkeh`gyxsbfb�ijb� ihkljh_gbb� fZl_fZlbq_kdbo� fh^_e_c� ^\b`_gby�fbdjhjh[hlh\�� Gh� hlkmlkl\b_� kh[kl\_gguo� ^\b`bl_�e_c�f_^bpbgkdbo�fbdjhjh[hlh\� g_kdhevdh� mijhsZ_l��hlghkbl_evgh� l_ogbq_kdbo� fbdjhjh[hlh\�� bkke_^h\Z�gb_�b kha^Zgb_�lZdbo�kbkl_f�>ey� jZkkfhlj_gby� \\h^ylky� mijhs_ggu_� ko_fu�fbdjhkbkl_f�� ^ey� dhlhjuo� bkke_^mxlky� ijh[e_fu�^bgZfbdb�< ^Zgghc� jZ[hl_�� bkoh^y� ba� i_j_qbke_gguo� \ur_�ijZdlbq_kdbo�aZ^Zq�ijbf_g_gby�fbdjh� b fbgb�jh[hlh\��jZkkfZljb\Zxlky� lZdb_� Zki_dlu� ^bgZfbdb�� dZd� ZgZeba�kbe��^_ckl\mxsbo�gZ�fbdjhjh[hl�q_j_a�fbdjhhihjm�beb�fbdjhaZo\Zl�� ^\b`_gb_� fh^_e_c� fbdjhjh[hlh\� \ `b^�dhc�kj_^_�b ijb[eb`_ggZy�fZl_fZlbq_kdZy�fh^_ev�^\b�`_gby�fbdjhjh[hlZ�dZikmeu�ih^� ^_ckl\b_f�i_jbklZev�lbdb�`_em^hqgh�dbr_qgh]h�ljZdlZ�

Ij_^klZ\e_gu� j_amevlZlu� bkke_^h\Zgbc� ^bgZfb�q_kdbo�ijhp_kkh\�\ fgh]ha\_gguo�fbdjhkbkl_fZo��JZk�kfhlj_gu�b hp_g_gu�kbeu��h[mkeZ\eb\Zxsb_�^\b`_gb_�b kbeu� khijhlb\e_gby� ^\b`_gbx� \ jZaebqguo� kj_^Zo�^ey�fbdjhkbkl_f��Ij_^klZ\e_gZ�fZl_fZlbq_kdZy�fh�^_ev� fbdjhjh[hlZ�dZikmeu� ijb� __ ^\b`_gbb� aZ� kq_l�i_jbklZevlbdb�� mqblu\ZxsZy� aZiZa^u\Zgb_�� FZl_�fZlbq_kdZy� fh^_ev� y\ey_lky� kbkl_fhc� g_ebg_cguo�^bnn_j_gpbZevguo� mjZ\g_gbc� k aZiZa^u\Zxsbf� Zj]m�f_glhf�� kh^_j`Zgbb� dZd� h[udgh\_ggu_ ^bnn_j_gpb�Zevgu_� mjZ\g_gby��lZd� b mjZ\g_gb_� \ qZklguo� ijhba�\h^guo� J_r_gb_� wlhc� kbkl_fu� \hafh`gh� gZ� hkgh\_�qbke_ggh]h�fh^_ebjh\Zgby�Bkke_^h\Zl_evkdZy� jZ[hlZ� \uihegyeZkv� ijb� ih^�^_j`d_�Jhkkbckdh]h�nhg^Z�nmg^Zf_glZevguo�bkke_^h�\Zgbc��ijh_dl�JNNB ������������
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Jbk�����Mijhs_ggu_�ko_fu�fbdjhjh[hlh\�Z � ^\moa\_gguc�fbdjhjh[hl�k ^\b]Zl_e_f�\ rZjgbj_�b aZo\Zlguf�mkljhckl\hf�\ f_kl_�dhglZdlZ�k ih\_joghklvx�i_j_^\b`_gby��[ � ^\moa\_gguc�fbdjhjh[hl�k ]b[dbfb�k\yayfb��\ � ko_fu�^\b`_gby�Z\lhghfghc�fbdjhdZikmeu�\gmljb�@DL�hlghkbl_evgh�ijh^hevguo�b djm]h\uo�]eZ^dhfur_qguo�\hehdhg��] ± ko_fZ�^\b`_gby�fbdjhjh[hlZ�\gmljb�ljm[u�k `_kldbfb�kl_gdZfb�

:gZeba�kbe��^_ckl\mxsbo�gZ�fbdjhko\Zlu�
Ijb� jZkkfhlj_gbb� \ebygby� jZa�ebqguo�kbe��\ugm`^Zxsbo�^\b]Zlv�ky� fbdjhkbkl_fu� beb� lhjfhaysbo�bo� ^\b`_gb_� \ jZaebqguo� mkeh\byo�hdjm`Zxs_c� kj_^u�� jZkkfhljbf�ij_`^_� \k_]h� lZdb_�� dhlhju_� fh]ml�kms_kl\_ggh� \ebylv� gZ� ijhp_kk�^\b`_gby�D lZdbf� kbeZf� fh`gh� hlg_klb�kbeu�\aZbfh^_ckl\by�klhi�beb�ko\Z�lh\� fbdjhjh[hlh\� k r_jhoh\Zlufb�ih\_joghklyfb��kbeu�ih\_joghklgh�]h� gZly`_gby� `b^dhkl_c�� we_dljh�klZlbq_kdb_� kbeu� b kbeu� we_dljh�klZlbq_kdh]h�ijbly`_gby��kbeu�lj_�gby� b Z^]_abb�� kbeu� mijm]hklb�� ZlZd`_� ^hihegbl_evgu_� ^\b`msb_�kbeu�� hij_^_ey_fu_� ijb\h^gufb�mkljhckl\Zfb� fbdjhkbkl_f�� b kbeu�khijhlb\e_gby�� aZ\bkysb_� hl� iZjZ�f_ljh\� \g_rg_c� kj_^u� b hl� dhgkl�jmdlb\guo�oZjZdl_jbklbd�

Mijhs_ggu_�ko_fu�fgh]ha\_gguo�fbdjhkbkl_f�fbdjhjh[hlh\�
<u[jZggu_� ^ey� bkke_^h\Zgby� ^bgZfbdb� ijbgpbib�Zevgu_� ko_fu� fbdjhkbkl_f� ² fbgb� b fbdjhjh[hlh\��jbk�� ��� kh^_j`Zl� ^\Z� beb� [hevr__� qbkeh� a\_gv_\�dhlhju_� kh_^bg_gu� f_`^m� kh[hc� rZjgbjZfb� beb�f_oZgbq_kdbfb�kbkl_fZfb�k \fhglbjh\Zggufb�ijb\h^�gufb�^\b]Zl_eyfb�\ maeZo�rZjgbjZo��eb[h�ijb\h^ysb�fbky�\ ^\b`_gb_�aZ�kq_l�dhe_[Zgbc�iv_ahwe_dljbdh\��beb�khdjZs_gby�mijm]bo�kl_ghd�h[hehq_d��eb[h�i_j_f_sZx�sboky�\ j_amevlZl_�ih^Zqb�^Z\e_gby�k`Zlh]h�\ha^moZ�>\b`_gb_� ^\moa\_ggh]h� fbdjhjh[hlZ� ih� `_kldhc�ih\_joghklb� �jbk�� ���Z�� hkms_kl\ey_lky� aZ� kq_l� ihhq_�j_^gh]h�hk\h[h`^_gby�klhi�b \jZs_gby�fbdjh^\b]Zl_ey�\ rZjgbjZo��< ^jm]hc�fh^bnbdZpbb� �jbk�� ���[�� ^\b`_�gb_� hkms_kl\ey_lky� aZ� kq_l� ih^Zqb� k`Zlh]h� \ha^moZ� \kbevnhg� i_j\h]h� ba� aZdj_ie_gguo� k ihfhsvx� ko\Zlh\�a\_gv_\� b ihke_^mxs_]h� ^\b`_gby� \lhjh]h� a\_gZ� aZ�kq_l�ijm`bgu�< ^jm]bo� kemqZyo�^\b`_gb_�hkms_kl\ey_lky� aZ� kq_l�ihke_^mxsbo� k`Zlbc� b hkeZ[e_gbc� kl_ghd� weZklbqghc�h[hehqdb� �jbk�� ���\���dZd�wlh�ijhbkoh^bl�ijb�^\b`_gbb�Z\lhghfghc� fbdjhdZikmeu� \gmljb� `_em^hqgh�dbr_q�gh]h� ljZdlZ� hlghkbl_evgh� ijh^hevguo� b djm]h\uo�]eZ^dhfur_qguo�\hehdhg�>\b`_gb_� fbdjhjh[hlZ� \gmljb� ljm[u� k `_kldbfb�kl_gdZfb� �jbk�� ���]�� hkms_kl\ey_lky� aZ� kq_l� ]_g_jZpbb�dhe_[Zgbc� \ dhg_qguo� a\_gvyo�� \uiheg_gguo� ba�iv_ahwe_dljbq_kdbo� ieZklbg�� khijbdZkZxsboky� kh�kl_gdZfb�

>\b`_gb_�fbdjhkbkl_f�\ jZaebqguo�kj_^Zo�
>\b`_gb_� ih� l\_j^hc� ih\_joghklb�� < h[s_f�kemqZ_�^\b`_gb_�fbdjhkbkl_f�ih� l\_j^hc�ih\_joghklb�dZd� ^\b`_gb_� l\_j^h]h� l_eZ� hibku\Z_lky� mjZ\g_gb_f�EZ]jZg`Z�\lhjh]h�jh^Z�>��@�

LL LG 7 7 4GW T Tw w�  w w �� � �L � �����Q �
]^_� ��� � 1 Y YY7 � P U  ¦ � ± dbg_lbq_kdZy�wg_j]by�kbkl_fu� 1
fZl_jbZevguo�lhq_d��<_ebqbgu� LT �� LG� � � �L � �����Q ��± wlh�h[h[s_ggu_� dhhj^bgZlu� b h[h[s_ggu_� kdhjhklb� jZk�kfZljb\Z_fhc� fbdjhkbkl_fu�� Kdhjhklb� lhq_d� Y YY U �\ujZ`Zxlky�q_j_a�h[h[s_ggu_�kdhjhklb��Z lZd`_�q_j_a�g_aZ\bkbfu_�dhhj^bgZlu�b \j_fy�k ihfhsvx�nhjfmeu�

�
Q Y YY NNN U UU TT W w w �w w¦� � �

]^_� � �Y � �����1 �� 1 � qbkeh�^\b`msboky�fZl_jbZevguo�lhq_d��ba�dhlhjuo�khklhbl�jZkkfZljb\Z_fZy�kbkl_fZ�< e_\u_�qZklb� mjZ\g_gbc�EZ]jZg`Z�ihke_�\uiheg_�gby�hi_jZpbb�^bnn_j_gpbjh\Zgby�ih�\j_f_gb� � \oh^yl�GGW \j_fy� W � h[h[s_ggu_�dhhj^bgZlu� LT ��h[h[s_ggu_�kdhjhklb� LT� � b h[h[s_ggu_�mkdhj_gby� LT�� � � � �L � �����Q ��H[h[s_ggu_� kbeu� L4 �� klhysb_� \ ijZ\uo� qZklyo�mjZ\g_gbc�EZ]jZg`Z��h[uqgh� aZ^Zxlky�dZd�nmgdpbb� W ��NT � NT� � � �N � �����Q �
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� � ���� � �L L N N4 4 W�T �T L � �����Q  � �MjZ\g_gby�EZ]jZg`Z�h[jZamxl�kbkl_fm�ba� Q h[udgh�\_gguo�^bnn_j_gpbZevguo�mjZ\g_gbc�\lhjh]h�ihjy^dZ�kQ g_aZ\bkbfufb�nmgdpbyfb� LT hl� g_aZ\bkbfh]h� i_j_�f_ggh]h� W � Ihjy^hd� wlhc� kbkl_fu� jZ\_g� �Q � AZf_lbf��qlh� kbkl_fZ� ^bnn_j_gpbZevguo� mjZ\g_gbc�� hij_^_eyx�sZy� ^\b`_gb_� ]hehghfghc� kbkl_fu� k Q kl_i_gyfb�k\h[h^u��g_�fh`_l�bf_lv�ihjy^hd��f_gvrbc�q_f� �Q � lZd�dZd�\ kbem�ijhba\hevghklb�gZqZevguo�mkeh\bc�^ey� LT bLT� �� � �L � �����Q �� j_r_gb_� ^he`gh� kh^_j`Zlv� �Q ijhba�\hevguo�ihklhygguo�< kemqZ_�g_k\h[h^ghc� kbkl_fu�ih^e_`Zl� hij_^_e_�gbx� _s_� j_Zdpbb� Y5 �� � �Y � �����1 � J_Zdpbb�g_� \oh^yl�\ mjZ\g_gby� EZ]jZg`Z�� Wlh� y\ey_lky� kms_kl\_gguf�ij_bfms_kl\hf� ihke_^gbo�� Ihke_� lh]h� dZd� mjZ\g_gby�EZ]jZg`Z� ijhbgl_]jbjh\Zgu� b gZc^_gu� nmgdpbb� LT ��� �L � �����Q �� hij_^_eyxl� jZ^bmk�\_dlhju� YU kbkl_fu�^\b`msboky� 1 fZl_jbZevguo� lhq_d�� Z ke_^h\Zl_evgh��hij_^_eyxl� b Y YY U � �� Y YZ U �� b � �Y Y Y) W �U �U� �� ]^_� Y) �jZ\gh^_ckl\mxsZy�\k_o�Zdlb\guo�kbe��Ihke_�wlh]h�g_�ba\_klgu_�j_Zdpbb�hij_^_eyxlky�ba�nhjfme�� �Y Y Y Y5 P Z ) � Y � �����1 �  �< kemqZ_� k\h[h^ghc� kbkl_fu� fZl_jbZevguo� lhq_d�mjZ\g_gby� EZ]jZg`Z� ij_^klZ\eyxl� kh[hc� dhfiZdlgmx�nhjfm�aZibkb�mjZ\g_gbc�^\b`_gby�\ ijhba\hevghc�kbk�l_f_�dhhj^bgZl�Ijb� i_j_oh^_� d fbdjhkbkl_fZf� g_h[oh^bfh� djZkkfhlj_gguf� \ur_� kbeZf� ^h[Z\blv� kbeu� �fbdjhfb�jZ��� dhlhju_� beb� ih[m`^Zxl� d ^\b`_gbx� jZkkfZljb�\Z_fmx�kbkl_fm��beb�lhjfhayl�__ ijh^\b`_gb_��D lZdbf�kbeZf�fh`gh�hlg_klb�kbeu�lj_gby�b kbeu�Z^]_abb��kb�eu� ih\_joghklgh]h� gZly`_gby�`b^dhkl_c�� we_dljhklZ�lbq_kdb_� kbeu� ijbly`_gby�b hllZedb\Zgby�b jy^� ^jm�]bo�kbe�Y\e_gb_� Z^]_abb� b Z^]_abhggu_� kbeu� KqblZ_lky��qlh� Z^]_aby� ± wlh� k\yav�beb�\aZbfh^_ckl\b_�f_`^m�ih�\_joghklyfb� ^\mo� jZaghjh^guo� dhglZdlbjmxsbo� l_e��>ey�gZjmr_gby�wlhc�k\yab�g_h[oh^bfh�\g_rg__�\ha^_c�kl\b_� hij_^_e_ggh]h� agZq_gby��:^]_aby�h[mkeZ\eb\Z_l�ky� ij_`^_� \k_]h� jZaebqgufb� \b^Zfb� \aZbfh^_ckl\by�f_`^m� fhe_dmeZfb� beb� ZlhfZfb�� Wlb� \aZbfh^_ckl\by�ijb\h^yl� d h[jZah\Zgbx� f_`fhe_dmeyjghc� b obfbq_�kdhc�k\ya_c��Ijbjh^Z�f_`fhe_dmeyjghc�k\yab��dhlhjmx�bgh]^Z� gZau\Zxl� \Zg�^_j�\ZZevkh\uf \aZbfh^_ckl\b�_f� \hagbdZ_l�aZ�kq_l�hjb_glZpbhggh]h��bg^mdpbhggh]h�b ^bki_jkgh]h� \aZbfh^_ckl\bc�� dhlhju_� bf_xl� we_d�ljhfZ]gblgmx�ijbjh^m�Obfbq_kdZy� k\yav� fh`_l� j_Zebah\Zlvky� aZ� kq_l�^hghjgh�Zdp_ilhjguo� i_j_oh^h\�� l�_�� \ j_amevlZl_�i_j_^Zqb� b ijb_fZ� we_dljhgh\� fhe_dmeZfb� dhglZdlb�jm_fuo� ih\_joghkl_c�� Z lZd`_� aZ� kq_l� bhgghc� b dh\Z�e_glghc�k\ya_c�Djhf_� f_`fhe_dmeyjguo� \aZbfh^_ckl\bc� dhglZdlb�jmxsbo� ih\_joghkl_c� \hafh`gh� we_dljhklZlbq_kdh_�\aZbfh^_ckl\b_��h[mkeh\e_ggh_�^_ckl\b_f�dmehgh\kdbo�kbe�� We_dljbq_kdb_� kbeu� fh]ml� \uklmiZlv� \ dZq_kl\_�k\yab�� h[mkeZ\eb\Zxs_c� Z^]_abx� \ lhf� kemqZ_�� dh]^Z

Jbk�����<aZbfh^_ckl\b_�f_`^m�kn_jbq_kdbf�aZjy`_gguf�h[t_dlhf�b ih\_joghklvx�ko\ZlZ�
dhglZdlbjmxsb_� ih\_joghklb� g_kml� ba[ulhqgu_�aZjy^u�� < wlbo� mkeh\byo� \hagbdZ_l� we_dljbq_kdZy�dhfihg_glZ� aZ� kq_l� dmehgh\kdbo� kbe�� dhlhjZy� b h[m�keZ\eb\Z_l�Z^]_abx�Ijhy\e_gb_� jZaebqguo� k\ya_c� aZ\bkbl� hl� k\hckl\�kj_^u��< ]Zah\hc�b `b^dhc�kj_^Zo�Z^]_aby�h[mkeh\e_gZ��]eZ\guf� h[jZahf�� f_`fhe_dmeyjgufb� b ^hghjgh�Zdp_ilhjgufb� k\yayfb�� Ihfbfh� Z^]_abhgghc� k\yab� \`b^dhklghc� kj_^_� ihy\eyxlky� ^hihegbl_evgu_� kbeu��k\yaZggu_� dZd� k jZkdebgb\Zxsbf� ^_ckl\b_f� lhgdh]h�kehy�`b^dhklb� f_`^m� ih\_joghklyfb�� qlh� ijb\h^bl� dkgb`_gbx�kbe�Z^]_abb��lZd�b k�\hagbdgh\_gb_f�^h\hev�gh� agZqbl_evguo� dZibeeyjguo� kbe� dZd� j_amevlZlZ� kbe�ih\_joghklgh]h�gZly`_gby�Bhggu_�b dh\Ze_glgu_� k\yab�gZ[ex^Zxlky� kjZ\gb�l_evgh� j_^dh� b fZeh� hdZau\Zxl� \ebygb_� gZ� Z^]_abx�Dmehgh\kdb_� kbeu� ^_ckl\mxl� \ hkgh\ghf� \ ]Zah\hc��\ha^mrghc��kj_^_��< `b^dhklb��bf_xs_c�we_dljheblu��dhlhju_�y\eyxlky�ijh\h^gbdZfb��\ebygb_�dmehgh\kdbo�kbe� gZ� Z^]_abx�� \ke_^kl\b_� ml_qdb� aZjy^h\�� gbqlh`gh�fZeh�JZkkfhljbf� \aZbfh^_ckl\b_� f_`^m� kn_jbq_kdbf�aZjy`_gguf�h[t_dlhf�b ih\_joghklvx�ko\ZlZ��jbk������KbeZ� f_`^m� kn_jbq_kdbf� aZjy`_gguf� h[t_dlhf��^bwe_dljbdhf��b ih\_joghklvx�ko\ZlZ�� ��H T) GSH �
]^_� T ± aZjy^�� H ± ^bwe_dljbq_kdZy� ijhgbpZ_fhklv���� � ���H �| � kf���� G ± ^bZf_lj�kn_ju��?keb�fZl_jbZehf�ko\ZlZ� y\ey_lky� dj_fgb_\h_� kh_^bg_gb_� beb� kex^Z�� lh�^bwe_dljbq_kdZy� ijhgbpZ_fhklv� ���H � kf��� ijb� ^Z\�e_gbb� ���S  IZ�b aZahj_� �K  fdf�Kbeu� Z^]_abb�� \hagbdZxsb_� ijb� khijbdhkgh\_gbb�rZjZ� b iehkdhklb� >��@�� fh]ml� [ulv� jZkkqblZgu� ih�nhjfme_�

���+ G) SG �
]^_� + ± dhgklZglZ�EbnrbpZ� ± <Zg�^_j�<ZZevkZ�� G �fbdjhaZahj�f_`^m�ih\_joghklyfb�� G � ^bZf_lj�kn_ju��<h� \eZ`ghc� kj_^_� f_`^m� kn_jbq_kdbf� h[t_dlhf� biehkdhklvx� \hagbdZxl� ^h\hevgh� agZqbl_evgu_� dZibe�eyjgu_�kbeu�dZd�j_amevlZl�ih\_joghklgh]h�gZly`_gby�
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� �� �dZi FRV FRV 6) [ T TG� �
]^_� ��[  fG�f��� � dhwnnbpb_gl� ih\_joghklgh]h�gZly`_gby�^ey�\h^u�� G ± aZahj�f_`^m�ih\_joghklyfb���T ��b �T ± m]eu�dhglZdlZ�f_`^m�`b^dhklvx�b ih\_jo�ghklyfb�?keb�ij_^iheh`blv��qlh� aZahj� agZqbl_evgh�f_gvr_��q_f�jZ^bmk�h[t_dlZ��lh� �dZi) GS [ �]^_� G � jZ^bmk�h[t_dlZ�?keb� kn_jZ� \uiheg_gZ� ba� dj_fgby� lh� fh`gh� hp_�gblv�]jZ\blZpbhggu_�kbeu��jZ\gu_��� �� �� � � �]j N NG) U J J G JSS U S U U§ ·   ¨ ¸¨ ¸© ¹ �
]^_� ����NU  d]�f���± iehlghklv�dj_fgby�KjZ\gb\Zy� ^_ckl\mxsb_� kbeu� �jbk�� ���� [ueh� mklZ�gh\e_gh��qlh�^ey�]eZ^dbo�ih\_joghkl_c�[_a�mq_lZ�r_jh�oh\Zlhklb��kbeu�Z^]_abb�gZ�ihjy^hd�f_gvr_��q_f�]jZ\b�lZpbhggu_�kbeu��DZibeeyjgu_�kbeu�^hfbgbjmxl�b bo�ke_^m_l�mf_gvrZlv�aZ�kq_l�dhgnb]mjZpbb�kl_ghd�aZo\Z�lZ��H^gZdh�^ey�]eZ^dbo�ih\_joghkl_c�kbeu�Z^]_abb�gZ�qbgZxl�agZqbl_evgh�\ebylv�ijb�aZahjZo��khhl\_lkl\mx�sbo�^bZf_ljm�h[t_dlZ����fdf��< wlhf�kemqZ_�fh`gh�ba�[_`Zlv�]_g_jbjm_fh]h�we_dljhklZlbq_kdh]h�aZjy^Z��\ha�gbdZxs_]h�\ j_amevlZl_�dhglZdlZ�^ey�h[t_dlh\�fZgbim�ebjh\Zgby�k �G  fdf��Ba�jZkkfhlj_gby�jbk����ke_^m_l��qlh�]jZ\blZpbhggu_�b we_dljhklZlbq_kdb_�kbeu�\hajZk�lZxl� agZqbl_evgh�ijb� m\_ebq_gbb� ^bZf_ljh\� h[t_dlh\�hl���fdf�^h���ff��Kbeu�Z^]_abb�hdZau\Zxl�kms_kl\_g�gh_� \ebygb_� ih� kjZ\g_gbx� k ^jm]bfb� kbeZfb� ijb�mf_gvr_gbb� jZaf_jh\�^_lZe_c�^h�f_g__� �����fdf��>ey�mf_gvr_gby� kbeu� ih\_joghklgh]h� gZly`_gby� fh`gh�jZ[hlZlv� \ \Zdmmf_� beb� kms_kl\_ggh� mf_gvrblv� \eby�gb_� \eZ`ghklb�� We_dljhklZlbq_kdb_� kbeu� \ebyxl� ijb�m\_ebq_gbb� jZ^bmkZ� h[t_dlZ� gZ� ihjy^hd�� R_jhoh\Z�lhklv�agZqbl_evgh�\Z`g__�ijbgbfZlv�\h�\gbfZgb_�ijb�mq_l_�kbe�<Zg�^_j�<ZZevkZ��q_f�ijb�mq_l_�we_dljhklZ�lbq_kdbo�kbe�>\b`_gb_�rZjZ� \ `b^dhklb� JZkkfZljb\Z_lky� kem�qZc� dh]^Z�qbkeh�J_cghev^kZ�kms_kl\_ggh�f_gvr_�_^b�gbpu�� l�_�� �5H� ��Wlh� oZjZdl_jgh� ^ey� ^\b`_gby�fbd�jhjh[hlh\� \ [hevrbgkl\_� kj_^��Ihwlhfm� \ mjZ\g_gbb�GZ\v_�KlhdkZ� fh`gh� ij_g_[j_qv� qe_ghf� � �9 9� � Kb�eZfb�bg_jpbb�b ]jZ\blZpbb�ijb�^\b`_gbb�fbdjhjh[hlZ�fh`gh�ij_g_[j_qv�Lh]^Z� ^\b`_gb_� [m^_l� iheghklvx� hibku\Zlvky�kbkl_fhc�mjZ\g_gbc� �9 JUDG 3K' �  �

�GLY 9  �]^_�' ± hi_jZlhj�EZieZkZ��K ± \yadhklv�`b^dhklb��9 �

Jbk�����KjZ\g_gb_�^_ckl\by�kbe�f_`^m�kn_jhc�^bZf_ljZ�G bih\_joghklvx�ko\ZlZ�� ± kbeZ�ih\_joghklgh]h�gZly`_gby����� kbeu�Z^]_abb�<Zg�^_j�<ZZevkZ����� we_dljhklZlbq_kdb_ �kbeu����� ]jZ\blZpbhggu_�kbeu�
hlghkbl_evgZy�kdhjhklv�� 3 ± ^Z\e_gb_�<\h^y�kn_jbq_kdmx�kbkl_fm�dhhj^bgZl��ba�j_r_gby�gZibkZgghc� \ur_� kbkl_fu� mjZ\g_gbc�fh`gh� ihemqblv�\ujZ`_gb_�^ey�^Z\e_gby� 3 b ^ey�^_ckl\mxs_c�gZ�rZj�kbeu� ) �

� �� 93 3 FRV5K T � �
�) 5 9S K �>ey�ieZ\Zxs_]h�jh[hlZ�ijb�h[l_dZgbb�_]h�eZfbgZj�guf� ihlhdhf� aZljZqb\Z_fZy� fhsghklv� jZ\gZ���: 5 9S K �?keb�ij_^iheh`blv��qlh�kdhjhklv�b jZaf_ju�ijhihj�pbhgZevgu� oZjZdl_jghc� ^ebg_� O �� lh� �: O| b ijb��O  ff bf__l�ihjy^hd������<l��qlh�ij_^klZ\ey_l�kh[hc�\_kvfZ�fZemx�\_ebqbgm�>ey� kjZ\g_gby�� ih^t_fgZy� kbeZ� \ \ha^mo_�� dhlhjZy�^he`gZ� [ulv� g_�f_g__� kbeu� khijhlb\e_gby� ^ey� djueZ�e_lZxs_]h� fbdjhjh[hlZ� \ \ha^mo_�� hij_^_ey_lky�nhjfmehc�@mdh\kdh]h� �� � \) � N 9 6U �]^_� \N ± dhwnnbpb_gl� khijhlb\e_gby�� U ± iehlghklv�\ha^moZ�� 9 ± hlghkbl_evgZy� kdhjhklv�� 6 ± iehsZ^v�djueZ��Ih^t_fgZy�kbeZ�^he`gZ�mjZ\gh\_kblv�\_k�jh[h�lZ��< wlhf�kemqZ_�kdhjhklv�b fhsghklv�ijhihjpbhgZev�gu� O �

Mkljhckl\h�Z\lhghfgh]h�fbdjhjh[hlZ�dZikmeu�^ey�bkke_^h\Zgby�@DL�
Mkljhckl\h� ^ey� bkke_^h\Zgby� @DL� hlghkblky� df_^bpbgkdhc� ^bZ]ghklbq_kdhc� l_ogbd_� b ij_^gZagZq_gh�^ey� hij_^_e_gby� jG� kj_^u�� ^Z\e_gby�� l_fi_jZlmju� bkdhjhklb� ijhoh`^_gby� ibsb� ih� `_em^hqgh�dbr_qghfm�ljZdlm� k h^gh\j_f_gghc� ijhkljZgkl\_ggh�\j_f_gghc�j_]bkljZpb_c� lh]h� beb� bgh]h� obfbq_kdh]h� beb�nbabq_kdh]h�iZjZf_ljh\�\ @DL��Djhf_� lh]h�� Z\lhghfgZy�
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dZikmeZ� fh`_l� [ulv� bkihevah\ZgZ� \ dZq_kl\_�ljZgkihjlgh]h� kj_^kl\Z� ^hklZ\db� e_dZjkl\Z� \ gm`gmx�lhqdm�@DL�Fbdjhjh[hl�dZikmeZ�ij_^klZ\ey_l�kh[hc�bkke_^h\Z�l_evkdbc�dhfie_dk�wg^hjZ^bhahg^bjh\Zgby��khklhysbc��ba� Z\lhghfghc� fbgb�jZ^bhdZikmeu� k ^ZlqbdZfb� baf_�j_gby�g_h[oh^bfuo�obfbq_kdbo�b nbabq_kdbo�\_ebqbg�k ijhkljZgkl\_ggh�\j_f_gghc� ijb\yadhc�� we_dljhgguo�[ehdh\�� ij_h[jZamxsbo� b i_j_^Zxsbo� ihemq_ggmx�bgnhjfZpbx��kt_fgh]h�f_^bpbgkdh]h�ihykZ�i_e_g]Zlh�jZ�� dhlhjuc� gZ� i_jbh^� bkke_^h\Zgby� aZdj_iey_lky� gZ�`b\hl_�iZpb_glZ��ijb_fgh�ZgZebabjmxs_c�ZiiZjZlmju�Ij_^eZ]Z_fh_� mkljhckl\h�fh`_l� ijbf_gylvky� dZd� \klZpbhgZjguo� mkeh\byo� �ki_pbZevgu_� \jZq_[gu_�dZ[bg_lu��� ]^_� jZkklhygb_� hl� iZpb_glZ� ^h� ijb_fgh�i_j_^Zxs_c� ZiiZjZlmju� g_� ij_\urZ_l� �� f�� lZd� b \�mkeh\byo�i_j_f_sZxs_]hky�iZpb_glZ�� ]^_�wlb�jZkklhy�gby� m`_� fh]ml� [ulv� �������� f k� bkihevah\Zgb_f�^hihegbl_evgh]h�mkbebl_ey�i_j_^Z\Z_fuo�kb]gZeh\�;he__� ih^jh[gh� h[� mkljhckl\_� Z\lhghfgh]h�fbdjh�jh[hlZ�dZikmeu� b h� \hafh`ghklb� _]h� kha^Zgby� fh`gh�magZlv�ba�jZ[hlu�>�@��
FZl_fZlbq_kdZy�fh^_ev�^\b`_gby�fbdjhjh�[hlZ�dZikmeu�ih^�^_ckl\b_f�i_jbklZevlbdb�@DL�

< gZklhys_f� jZa^_e_� klZlvb� ij_^ijbgylZ� ihiuldZ�ihkljh_gby�fZl_fZlbq_kdhc�fh^_eb� ^\b`_gby�fbdjh�jh[hlZ�dZikmeu� �\ ^Zevg_cr_f� ijhklh� dZikmeu�� ih�@DL� Fu� hklZ\ey_f� \ klhjhg_� \hijhku�� k\yaZggu_� k^bgZfbdhc� dZikmeu� \ mkeh\byo� Zijbhjb� g_hij_^_e_g�ghc� kj_^u� \ @DL��Hkgh\gh_� \gbfZgb_� [m^_l� m^_e_gh�\hijhkZf�^\b`_gby�dZikmeu�ih^�^_ckl\b_f�i_jbklZev�lbdb�@DL�Hibr_f� djZldh� f_oZgbaf� i_jbklZevlbq_kdbo� kh�djZs_gbc�@DL�� ;ueh� h[gZjm`_gh�� qlh� hl\_l� dbr_q�gbdZ� gZ� ehdZevgh_� jZa^jZ`_gb_� khklhbl� ba� khdjZs_�gbc�� \hagbdZxsbo� \ur_� f_klZ� jZa^jZ`_gby�� b jZk�keZ[e_gby��gZ[ex^Zxs_]hky�gb`_�klbfmebjm_fhc�h[�eZklb��Wlhl�n_ghf_g�\ f_^bpbg_�ba\_kl_g� dZd� �aZdhg�dbr_qgbdZ���< khhl\_lkl\bb�k gbf�i_jbklZevlbdZ�db�r_qgbdZ� khklhbl� \ ihke_^h\Zl_evguo� khdjZs_gbyo�kl_gdb� dbrdb� \ hl\_l� gZ� ehdZevgh_� jZa^jZ`_gb_�� <@DL�i_jbklZevlbq_kdb_�khdjZs_gby�gZkeZb\Zxlky�gZ�^jm]b_� \b^u� fur_qghc� Zdlb\ghklb�� \ qZklghklb� gZ�jblfbqgu_� k_]f_glhh[jZagu_� khdjZs_gby�� Jblf� bkdhjhklv� jZkijhkljZg_gby� i_jbklZevlbq_kdbo� \heg� \jZaebqguo�hl^_eZo�@DL�

Jbk�����H^ghf_jgZy�^bgZfbdZ�@DL�

g_h^bgZdh\�� I_j_f_s_gb_� \ @DL� Z\lhghfghc� jZ^bh�dZikmeu� ijhbkoh^bl� [eZ]h^Zjy� jblfbq_kdbf� khdjZs_�gbyf�kbkl_fu�furp�kl_ghd�ibs_\h^Z��`_em^dZ��dbr_q�gbdZ��qlh�h[_ki_qb\Z_l�i_j_f_s_gb_�jZ^bhdZikmeu�\f_�kl_� k bo� kh^_j`bfuf� \ dZm^Zevghf� gZijZ\e_gbb�� <h[s_f� kemqZ_�� [eZ]h^Zjy� gZebqbx� kibjZevgh�jZkiheh`_gguo� ijh^hevguo� furp� b djm]h\uo��pbjdmeyjguo�� furp�� jZ^bhdZikmeZ� hkms_kl\ey_l�\jZsZl_evgh�ihklmiZl_evgh_� ^\b`_gb_�� l�_�� ^\b`_gb_�dZikmeu�ijhbkoh^bl�ih�kibjZeb�Fu� jZkkfhljbf� h^bg� ba� \b^h\� i_jbklZevlbq_kdh]h�khdjZs_gby� kl_ghd� lhgdh]h� dbr_qgbdZ�� ijb� dhlhjhf�i_j_ghk�ibs_\h]h�km[kljZlZ�hkms_kl\ey_lky�aZ�kq_l�lZd�gZau\Z_fuo� ijhimevkb\guo� i_jbklZevlbq_kdbo� ^\b`_�gbc�� ij_^klZ\eyxsbo� kh[hc� khdjZs_gby� pbjdmeyjguo�fur_qguo� keh_\�� Wlb� ^\b`_gby� jZkijhkljZgyxlky�\^hev� ibs_\Zjbl_evgh]h� ljZdlZ� gZih^h[b_� \hegu��H[uqgh� lZdhc� \heg_� khdjZs_gby� ij_^r_kl\m_l� \hegZ�jZkkeZ[e_gby��Wlh�ko_fZlbqgh�ihdZaZgh�gZ�jbk�����Hkv�2;�± gZijZ\e_gb_�\^hev�dbr_qgh]h�ljZdlZ��hkv�28 ±� gZijZ\e_gb_� k`Zlby�jZkrbj_gby� dbr_qgh]h�ljZdlZ�JZkkfhlj_gguc� \ur_� f_oZgbaf� i_jbklZevlbdb� ih�a\hey_l� gZf� ij_^iheh`blv�� qlh� \hegZ� khdjZs_gbc�dbr_qgh]h� ljZdlZ� ih^h[gZ� \heg_� mijm]bo� dhe_[Zgbc�kljmgu�� dhlhjZy� \ jZkkfZljb\Z_fhc� gZfb� kbkl_f_�dhhj^bgZl� hibku\Z_lky� ba\_klguf� mjZ\g_gb_f� ]bi_j�[hebq_kdh]h�lbiZ� � ��� � � �X XD J [�WW [w w�  w w �
]^_� � �X [�W ± nmgdpby��hibku\ZxsZy� agZq_gb_�hldehg_�gby�kl_gdb�dbr_qgbdZ�hl�iheh`_gby�jZ\gh\_kby�\ lhqd_�k dhhj^bgZlhc� [ \ fhf_gl� \j_f_gb� W � D ± kdhjhklv�jZkijhkljZg_gby� \hegu� k`Zlby� dbr_qgbdZ�� \ h[s_f�kemqZ_� \_ebqbgZ� i_j_f_ggZy�� l�_�� � �D D [�W �� � �J [�W �iehlghklv� jZkij_^_e_gby� \g_rgbo� kbe�� hlg_k_gguo� d_^bgbp_�fZkku�;m^_f� kqblZlv�� qlh� ^\b`_gb_� dZikmeu� \ @DL�ijhbkoh^bl� \ `b^dhklghc� kj_^_�� Lh]^Z� mjZ\g_gb_� __�^\b`_gby�[m^_l�bf_lv�\b^��� S IV ) ) YW Pw  � �w �
]^_� � �V V W ± agZq_gb_�kf_s_gby�dZikmeu�\ fhf_gl�\j_f_�gb W � S) ± j_amevlbjmxsZy�kbeZ�k`Zlby��^_ckl\mxsZy�kh�klhjhgu�dbr_qgh]h�ljZdlZ�gZ�dZikmem�b hij_^_eyxsZy�kb�em�ijhlZedb\Zgby�dZikmeu�� I) � kbeZ�lj_gby�kdhev`_gby�dZikmeu�\gmljb�@DL�� Y ± hlghkbl_evgZy�kdhjhklv�^\b`_�gby� dZikmeu��\ h[s_f� kemqZ_�\_ebqbgZ�i_j_f_ggZy�� P ±dhwnnbpb_gl� khijhlb\e_gby�^\b`_gbx� dZikmeu� \ \yadhc�kj_^_�@DL�K\y`_f�j_amevlbjmxsmx�kbem� S) k \_ebqbghc�k`Z�lby�@DL�ebg_cguf�khhlghr_gb_f�� �S) X [�WD �
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]^_�D � dhwnnbpb_gl�ijhihjpbhgZevghklb�< kbem� lh]h�� qlh� S) _klv� \hajZklZxsZy� nmgdpby�\j_f_gb� W �� ykgh�� qlh� ^\b`_gb_� dZikmeu� gZqg_lky� g_�kjZam��Z kimkly�g_dhlhjuc�bgl_j\Ze�\j_f_gb� W ��LZdbf�h[jZahf�� qe_g�� hibku\Zxsbc� khijhlb\e_gb_� kj_^u��^he`_g�kh^_j`Zlv�aZiZa^u\Zgb_�W �Lh]^Z��kh]eZkgh�baeh`_gghfm�\ur_��bf__f�ke_^mx�smx� kbkl_fm� mjZ\g_gbc�� dhlhjZy� hibku\Z_l� ^\b`_gb_�dZikmeu� �� � � � �IV X W �[ ) Y W �[W D P Ww  � � �w �
� ��� � � �X XD J W �[W [w w �w w �

Fu�ij_^iheZ]Z_f�gZebqb_�^\mo�kemqZ_\�x kdhjhklv� i_j_f_s_gby� \hegu� i_jbklZevlbdb� jZ\gZ�kdhjhklb�^\b`_gby�dZikmeu��l�_�� � �D Y W �x kdhjhklv�i_j_f_s_gby�\hegu�i_jbklZevlbdb�[hevr_�kdhjhklb�i_j_f_s_gby�dZikmeu��l�_�� � �D Y Wt �< ihke_^g_f� kemqZ_� [m^_f� kqblZlv�� qlh� \hegZ�khdjZs_gby�moh^bl�\ [_kdhg_qghklv��<ke_^� aZ�g_c�b^_l�\lhjZy� \hegZ� k`Zlby�� ihlhf� lj_lvy� b l�^�� DZ`^Zy� ba�ihke_^mxsbo�\heg�khdjZs_gby�hkms_kl\ey_l�ijhlZedb�\Zgb_�dZikmeu�Hq_\b^gh��qlh�\ i_j\hf�kemqZ_�kdhjhklv�i_j_f_s_gby� dZikmeu� gZ� �]j_[g_�� i_j\hc� \hegu� [hev�r_��q_f�kdhjhklv�i_j_f_s_gby�dZikmeu�\h�\lhjhf�kem�qZ_�JZkibr_f� ihemq_ggmx� kbkl_fm� dZd� kbkl_fm� lj_o�mjZ\g_gbc�x ^ey�i_j\h]h�kemqZy�� � � �GV W \ WGW  �
� � � � � � IG\ W X W �[ \ W )GW D P W � � � �

� ��� �� � � �X X\ W J W �[W [w w �w w �
x ^ey�\lhjh]h�kemqZy�� � � �GV W \ WGW  �

� � � � � � IG\ W X W �[ \ W )GW D P W � � � �

� ��� �� � � �X XD W J W �[W [w w �w w �
>ey� wlbo� kbkl_f� g_h[oh^bfh� aZ^Zlv� gZqZevgu_� bdjZ_\u_�mkeh\by�I_j\Zy� kbkl_fZ� mjZ\g_gbc� y\ey_lky� kbkl_fhc�g_ebg_cguo� ^bnn_j_gpbZevguo� mjZ\g_gbc� k aZiZa^u�\Zxsbf� Zj]mf_glhf�� kh^_j`Zs_c� dZd� h[udgh\_ggu_�^bnn_j_gpbZevgu_� mjZ\g_gby�� lZd� b mjZ\g_gb_� \qZklguo�ijhba\h^guo�Bkke_^h\Zgb_� k\hckl\� kbkl_f� lbiZ� jZkkfhlj_gguo��hkh[_ggh� \ mkeh\byo� Zijbhjghc� g_hij_^_e_gghklb� dh�wnnbpb_glh\� fh^_eb�� y\ey_lky� keh`ghc� fZl_fZlbq_�kdhc� aZ^Zq_c�� b __� j_r_gb_� \hafh`gh� gZ� hkgh\_� qbk�e_ggh]h�fh^_ebjh\Zgby�

Kibkhd�ebl_jZlmju����5�6��)HDULQJ��3RZHULQJ���'LPHQVLRQDO�0LFURURERWV�3RZHU�'HQ�VLW\� /LPLWDWLRQV� 3URFHHG�� ����� 7XWRULDO� RQ� 0LFUR� 0HFKDWURQLFV� DQG�0LFUR�5RERWLFV�:RUNVKRS�:6��� ����� ,(((� ,QWHUQDWLRQDO�&RQIHUHQFH�RQ�5RERWLFV�DQG�$XWRPDWLRQ��/HXYHQ��%HOJLXP�������3�����������*��0XVFDWR��)X]]\�&RQWURO�RI�DQ�8GHUDFWXDWHG�5RERW�ZLWK�)X]]\� 0LFURFRQWUROOHU�� 0LFURSURFHVVRUV� DQG� 0LFURV\VWHPV���� ����������������(OVHYLHU�����������<��8WVXPL��0LFURPDFKLQH�IRU�0HGLFDO�$SSOLFDWLRQ��3URF�RI���QG�,QWHUQDWLRQDO�:RUNVKRS� RQ�5RERWLFV� DQG�6\VWHPV��2FW��������%HLMLQJ��&KLQD��3�������������� L�� )XNXGD�� D�� 7DQLH�� L�� 0LWVXRND�� $� 1HZ� 0HWKRG� RI0DVWHU�6ODYH� 7\SH� RI� 7HOHRSHUDWLRQ� IRU� 0LFUR�0DQLSXODWRU� 6\V�WHP� �� ,(((�3URF�� RQ�0LFUR�5RERWV� DQG� 7HOHRSWUDWRUV�:RUNVKRS��+\DQQLV��0DVVDFKXVHWWV��86$�����������9��*UDGHWVN\��6XUYH\�RQ�0HGLFDO�5RERWLFV�$FWLYLW\�LQ�5XVVLD��3URF�� RI� ,$53� ,QWHUQ�� :RUNVKRS� RQ� 0HGLFDO� 5RERWV�� 9LHQQD��$XVWULD��������3����������=jZ^_pdbc�<�=���DjZ\qmd�E�G���Imrdbg�F�F� >\b`_�gb_� fbgbZlxjguo� jh[hlh\� \ mkeh\byo� Zijbhjghc� g_hij_^_�e_gghklb�ijb�gZebqbb�wnn_dlh\�aZiZa^u\Zgby��F���BIF�J:G��Ij_ijbgl�� �����������K�����������9��*UDGHWVN\��F��3XVKLQ��F��5DFKNRY��&RQWURO�PRWLRQ�RI�WZR�OLQNV� PRELOH� URERW� ZLWK� IOH[LEOH� FRQQHFWLRQV�� 3URF�� RI� ��WK�(&3'� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� $GYDQFHG� 5RERWLFV�� ,QWHOOLJHQW�$XWRPDWLRQ� DQG� $NWLYH� 6\VWHPV�� $XJXVW�� ������ 0RVFRZ�� 3�� ������������9��*UDGHWVN\��9��9HVKQLNRY��6��.DOLQLFKHQNR��$��0RLVHHQNR��'LVWULEXWHG�&RQWURO� RI�0XOWLOLQN�0RELOH� 5RERW�� 3URF�� RI� ��UG� ,QWHUQD�WLRQDO�0HFKDWURQLF� 'HVLJQ� DQG�0RGHOLQJ�:RUNVKRS�� 6HSW�� ������ $Q�NDUD��7XUNH\��3������������<_rgbdh\�<�;��� =jZ^_pdbc�<�=���DZebgbq_gdh�K�<���EhiZrh\� <�B� Kbkl_fu� fbgbZlxjguo� jh[hlh\�� F��� BIF�J:G��Ij_ijbgl�� �����������K������������=ZglfZo_j�N�J� E_dpbb� ih� ZgZeblbq_kdhc�f_oZgbd_��F���GZmdZ������������k����� Abfhg� :�>� :^]_aby� ie_ghd� b ihdjulbc�F���Obfby������������k��
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M>D����������$�0��E_kl_\��^�j nba��fZl��gZmd��ijhn���B�<��Ihih\Z��^�jgZmd��F�B��?\klbn__\��?�G��Iylur_\��dZg^��l_og��gZmd��F�K��Emjv_��:�:��K_f_gh\��:HAL�³=BJHHILBD:´��KZgdl�I_l_j[mj]�(�PDLO��J\UR#QHYD�VSE�VX�pspcgoopstj�njlrpngwbojygsljw�ejrpslpqpd�
�

< kbkl_fZo�mijZ\e_gby�jh[hlhl_ogbq_kdbo�dhfie_d�kh\� \ dZq_kl\_� ^Zlqbdh\� i_j\bqghc� bgnhjfZpbb� \k_�[he__� rbjhdh_� ijbf_g_gb_� ihemqZxl� fbdjhf_oZgbq_�kdb_�]bjhkdhiu� �FF=���FF=�oZjZdl_jbamxlky�k\_jofZ�eufb�fZkkhc� b ]Z[ZjblZfb��fZeuf� wg_j]hihlj_[e_gb_f��qj_a\uqZcgh� gbadhc� klhbfhklvx� b�� \f_kl_� k l_f�\ukhdhc� mklhcqb\hklvx� d \g_rgbf� \ha^_ckl\byf�� <dhfie_dk_� kh� kimlgbdh\ufb� gZ\b]Zpbhggufb� kbkl_fZ�fb�� ^Zevghf_jgufb� kbkl_fZfb� b bgufb� bklhqgbdZfb�\g_rg_c� bgnhjfZpbb� FF=� iha\heyxl� kha^Z\Zlv�fZeh]Z[Zjblgu_� bg_jpbZevgu_� kbkl_fu� mijZ\e_gby�jh[hlhl_ogbq_kdbo� dhfie_dkh\�� h[_ki_qb\Zxsb_�g_h[oh^bfmx� lhqghklv� hij_^_e_gby� iZjZf_ljh\�hjb_glZpbb�b ihabpbhgbjh\Zgby�H[ahj� kh\j_f_ggh]h� khklhygby� l_hjbb� b ijZdlbq_�kdbo�jZajZ[hlhd�FF=�ijb\_^_g�\ jZ[hlZo�>����@��< gZklhys_c� klZlv_� jZkkfhlj_gu� dhgkljmdlb\gu_�ko_fu�FF=��jZajZ[Zlu\Z_fu_�:HAL� ³=BJHHILBD:´�kh\f_klgh� k eZ[hjZlhjb_c� fbdjhl_ogheh]bb� b fbdjh�we_dljhf_oZgbq_kdbo�kbkl_f�KI[=LM��jbk���������
Dhgkljmdlb\gu_�ko_fu�FF=�Dhe_[Zgby� qm\kl\bl_evguo� fZkk� \ dZ`^hc� ba� ko_f�\ha[m`^Zxlky� we_dljhklZlbq_kdbf� ]j_[_gqZluf�\b[jhijb\h^hf��< dhgkljmdpbyo� ijb[hjh\� j_Zebam_lky�dhfi_gkZpbhgguc� �k h[jZlghc� k\yavx�� j_`bf� jZ[hlu��Kb]gZeu�kgbfZxlky�k ihfhsvx�_fdhklguo�^Zlqbdh\��\kbkl_fZo�h[jZlghc�k\yab�ijbf_g_gu�we_dljhklZlbq_kdb_�^Zlqbdb� kbeu�� We_dljhf_oZgbq_kdb_� maeu� FF=� jZk�kfZljb\Z_fuo�lbih\�\f_kl_�k we_f_glZfb�\b[jh\ha[m`�^_gby� dhe_[Zgbc�� ^ZlqbdZfb� kt_fZ� b ij_h[jZah\Zgby�ihe_agh]h� kb]gZeZ�� we_f_glZfb� h[jZlguo� k\ya_c�nhjfbjmxlky�f_lh^Zfb�kh\j_f_gghc�fbdjhwe_dljhgbdb�gZ�hkgh\_�dj_fgb_\hc�l_ogheh]bb�>�@��Ijb�bkke_^h\Zgbb�^bgZfbdb��hij_^_e_gbb�kh[kl\_g�guo� qZklhl� b khhl\_lkl\mxsbo� bf� nhjf� dhe_[Zgbc�\ugm`^_gguo�dhe_[Zgbc�b ijhp_kkh\�bo�mklZgh\e_gby�

Jbk�� ���FF=� k ihklmiZl_evguf�^\b`_gb_f�qm\kl\bl_evguo�fZkk�dhgkljmdpbb�:HAL�³=BJHHILBD:´
bkihevah\Zebkv� fh^_eb� FF=� k khkj_^hlhq_ggufb� bjZkij_^_e_ggufb�iZjZf_ljZfb�Fh^_eb� k khkj_^hlhq_ggufb� iZjZf_ljZfb� bkke_^h�\Zebkv�ZgZeblbq_kdbfb�f_lh^Zfb��k jZkij_^_e_ggufb� �f_lh^hf�dhg_qguo�we_f_glh\��j_Zebam_fuf�k bkihevah�\Zgb_f� \uqbkebl_evghc� kbkl_fu� 3UR�0(&+$1,&$��AZ\bkbfhklb� Zfieblm^� \ugm`^_gguo� dhe_[Zgbc�qm\kl\bl_evguo� fZkk�FF=� hl� qZklhlu� \b[jh\hafms_�gby� �j_ahgZgkgu_� djb\u_�� ihdZaZgu� gZ� jbk�� ��� GZ�jbk�� ��� Z ijb\_^_gZ� j_ahgZgkgZy� djb\Zy� ^ey� FF=� kihklmiZl_evgufb� ^\b`_gbyfb� qm\kl\bl_evguo� fZkk� \hdj_klghklb� kh[kl\_gghc�qZklhlu� �a� ���d=p��� khhl\_l�kl\mxs_c� ihklmiZl_evguf� dhe_[Zgbyf� qm\kl\bl_ev�guo� fZkk� \ ijhlb\hnZaZo� >ey� jZkkfZljb\Z_fhc�dhgkljmdpbb�FF=� Zfieblm^Z�\ugm`^_gguo�dhe_[Zgbc�qm\kl\bl_evguo�fZkk�\^hev�hkb�O �kf��jbk�����ijb�j_ah�gZgkghc�gZkljhcd_�khklZ\ey_l�a����fdf� :fieblm^u�\u�gm`^_gguo�dhe_[Zgbc�qm\kl\bl_evguo�fZkk�\^hev�hk_c�< b = ijb� wlhf� ij_g_[j_`bfh� fZeu� �baf_jy_fZy�m]eh\Zy�kdhjhklv�jZ\gZ�gmex���J_ahgZgkgZy� djb\Zy� jhlhjgh]h�FF=� \ hdj_klghklb�qZklhlu�kh[kl\_gguo�dhe_[Zgbc� �a���d=p��ijb\_^_gZ�gZ�jbk�����[� < wlhc�ko_f_�Zfieblm^Z�\ugm`^_gguo�m]eh\uo�

Jbk�����Jhlhjguc�FF=�dhgkljmdpbb�:HAL��=BJHHILBD:�

Ijb\_^_gu� j_amevlZlu� fZl_fZlbq_kdh]h� fh^_�ebjh\Zgby�� bkke_^h\Zgby� ^bgZfbdb� b ih]j_rghkl_c��m^Zjguo�\ha^_ckl\bc��jZajZ[hldb�dhgkljmdpbc�b hl�jZ[hldb� l_ogheh]bq_kdbo� ijhp_kkh\� ba]hlh\e_gby�fbdjhf_oZgbq_kdbo�]bjhkdhih\�
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dhe_[Zgbc� jhlhjZ� ijb� j_ahgZgkghc�gZkljhcd_� khklZ\ey_l� a� �q�� Ke_^m_l�hlf_lblv�hkljuc�oZjZdl_j�j_ahgZgkZ��h[tykgyxsbcky� \ukhdhc� ^h[jhlgh�klvx�dj_fgb_\h]h�hkpbeeylhjZ��MdZ�aZggh_� h[klhyl_evkl\h� lj_[m_l� ijb�f_g_gby� lhqghc� j_ahgZgkghc� gZ�kljhcdb�� aZdexqZxs_cky� \ h[_ki_�q_gbb�b ih^^_j`Zgbb�\ ijhp_kk_�jZ�[hlu� kljh]h]h� kh\iZ^_gby� qZklhlu�\b[jh\ha[m`^_gby� k kh[kl\_gghc�qZklhlhc� hkpbeeylhjZ�� < wlhf� kh�klhbl� h^gZ� ba� hkgh\guo� ijh[e_f��\hagbdZxsbo� ijb� jZajZ[hld_�FF=��< dhgkljmdpbyo� jZajZ[Zlu\Z_fuo�FF=� ij_^mkfhlj_gu� dhglmju� ih^�kljhcdb�qZklhl�Ih]j_rghklb� FF=� \uau\Zxlky�l_ogheh]bq_kdbfb� ih]j_rghklyfb�ba]hlh\e_gby� we_f_glh\� ijb[hjZ�� g_b^_Zevghklvx�j_ZebaZpbb� we_dljhgguo� ko_f�� l_fi_jZlmjgufb�\ha^_ckl\byfb� �b h[mkeh\e_ggufb� bfb� jZa[ZeZgkbjh\�dZfb� b baf_g_gb_f� l_jfhmijm]h]h� khklhygby��� \b[jZ�pbyfb�b mkdhj_gbyfb�hkgh\Zgby�>�@��Hkgh\gh_�\ebygb_�gZ�lhqghklv� FF=� jZkkfZljb\Z_fuo� lbih\� hdZau\Zxl�jZa[ZeZgkbjh\db� \ iehkdhklb�� i_ji_g^bdmeyjghc� iehk�dhklb� qm\kl\bl_evguo� we_f_glh\� �<2=��� \ f_gvr_c�kl_i_gb� \ebyxl� jZa[ZeZgkbjh\db� \ iehkdhklb� qm\kl\b�l_evguo� we_f_glh\��L_fi_jZlmjgu_� ih]j_rghklb�FF=�\uau\Zxlky� baf_g_gb_f� Z[khexlghc� l_fi_jZlmju� hd�jm`Zxs_c� kj_^u� ijb[hjZ�� ijb\h^ysbf� d l_fi_jZlmj�guf� jZa[ZeZgkbjh\dZf� b baf_g_gbx� ^bgZfbq_kdbo� oZ�jZdl_jbklbd�FF=�� <ebygb_� baf_g_gby� l_fi_jZlmju� \iehkdhklyo� ;2<� b ;2=� gZ� lhqghklv�FF=� hdZau\Z_lky�g_agZqbl_evguf��Ih^jh[gu_� dZq_kl\_ggu_� b dhebq_kl�\_ggu_�hp_gdb�khklZ\eyxsbo�m]eh\hc�kdhjhklb�^j_cnZ�FF=��fZl_fZlbq_kdb_�fh^_eb�l_ieh\h]h�b l_ogheh]bq_�kdh]h� ^j_cnh\� ijb[hjZ� ijb\_^_gu� \ klZlv_� >�@��Hlf_lbf�� qlh� ijbf_g_gb_� kbkl_fu� l_jfhklZlbjh\Zgby�ijb[hjZ�iha\hey_l�kms_kl\_ggh� �[he__�q_f�gZ�ihjy^hd��ih\ukblv�lhqghklv�FF=�< mkeh\byo� wdkiemZlZpbb� gZ� \ukhdhkdhjhklguo� b\ukhdhfZg_\j_gguo� h[t_dlZo� FF=� ih^\_j]Zxlky�bgl_gkb\guf� m^Zjguf� b \b[jZpbhgguf� \ha^_ckl\byf��DZd� ihdZau\Zxl� jZkq_lu� i_j_f_s_gbc�� ^_nhjfZpbc� bgZijy`_gbc� \ we_f_glZo� dhgkljmdpbc�FF=� ijb� m^Zj�guo� \ha^_ckl\byo�� \uiheg_ggu_� k bkihevah\Zgb_f�fh^mey� dhg_qgh�we_f_glgh]h� ZgZebaZ� 3UR�0(&+$1,&$��\_jkby� ����� b ijZdlbdZ� bkiulZgbc� Zjlbee_jbckdbo�kgZjy^h\�k kbkl_fZfb�mijZ\e_gby�gZ�hkgh\_�fbdjhf_oZ�gbq_kdbo� ^Zlqbdh\� >�@�� ijb[hju� wlh]h� lbiZ� h[eZ^Zxl�\ukhdhc�f_oZgbq_kdhc� ijhqghklvx� b kihkh[gu� \u^_j�`b\Zlv�m^Zjgu_�\ha^_ckl\by�\ ^_kyldb�lukyq� J � GZb[h�e__� hiZkgu_� gZijZ\e_gby� m^Zjguo� \ha^_ckl\bc� ^ey� ]b�jhkdhiZ� dhgkljmdpbb�� ihdZaZgghc� gZ� jbk�� ��� �gZijZ\e_gb_�\^hev�hkb�;��^ey�]bjhkdhiZ��ihdZaZggh]h�gZ�jbk�� ��� ± \^hev� hkb� <�� Ijb� dhgkljmbjh\Zgbb� FF=�ij_^gZagZq_gguo� ^ey� wdkiemZlZpbb� \ mkeh\byo� bgl_g�kb\guo� m^Zjguo� b \b[jZpbhgguo� \ha^_ckl\bc�� ij_^m�kfZljb\Zxlky� f_ju� ^ey� ih\ur_gby� ijhqghklguo�

oZjZdl_jbklbd�ijb[hjh\��D gbf�hlghkylky�jZpbhgZev�gh_�jZkiheh`_gb_�mijm]bo�we_f_glh\�b f_kl�dj_ie_gby��mklZgh\dZ� h]jZgbqbl_e_c� i_j_f_s_gbc� we_f_glh\�dhgkljmdpbb�b ^j�Ke_^m_l�hlf_lblv��qlh�fgh]b_�ijh[e_fu�dhgkljmbjh�\Zgby�FF=� ljZ^bpbhggu� ijb� jZajZ[hldZo� gh\uo� lbih\�]bjhkdhibq_kdbo�ijb[hjh\��<f_kl_�k l_f�mq_l�nZdlhjh\�fZkrlZ[bjh\Zgby��bkihevah\Zgb_�ieZgZjguo� dhgkljmd�lb\guo� ko_f� b ]jmiih\uo� fbdjhwe_dljhgguo�l_ogheh]bc� ba]hlh\e_gby� ijb[hjh\�� jZkrbj_gb_�h[eZkl_c�ijbf_g_gby�FF=�\u^\b]Zxl�gh\u_�ijh[e_fu�dhgkljmdlhjkdh�l_ogheh]bq_kdh]h� oZjZdl_jZ�� D gbf�hlghkylky�x \u[hj� jZkq_lghc� ko_fu� FF=�� gZb[he__� ihegh�mqblu\Zxs_c� nZdlhju�� \ebyxsb_� gZ� l_ogbq_kdb_�oZjZdl_jbklbdb�ijb[hjZ�x hilbfbaZpby� iZjZf_ljh\� FF=�� h[_ki_qb\Zxsbo�lj_[m_fu_� khhlghr_gby� f_`^m� kh[kl\_ggufb� qZklhlZ�fb� dhe_[Zl_evghc� kbkl_fu� b khhl\_lkl\mxsb_� nhjfu�dhe_[Zgbc�x ih^[hj�fZl_jbZeh\�k g_h[oh^bfufb�nbabq_kdbfb�oZjZdl_jbklbdZfb�x ihbkd� kihkh[h\� mf_gvr_gby� \ebygby� l_ogheh]b�q_kdbo��l_fi_jZlmjguo�b bguo�nZdlhjh\�gZ� lhqghklv�bklZ[bevghklv�oZjZdl_jbklbd�ijb[hjh\�x \u[hj� we_dljhgguo� we_f_glh\� k fbgbfZevguf�mjh\g_f�kh[kl\_gguo�rmfh\�b ^j�L_ogheh]bq_kdbc�fZjrjml�ba]hlh\e_gby�FF=�\dex�qZ_l�ljb�[ehdZ�hi_jZpbc�nhjfbjh\Zgb_�fgh]hqbih\h]h�j_ev_nZ�dj_fgb_\hc�aZ]hlh\db�b fgh]hqbih\hc�^bwe_dljbq_kdhc�g_kms_c�ieZ�lu� khqe_g_gb_�g_kms_c�ieZlu�b dj_fgb_\hc�aZ]hlh\�db��m^Ze_gb_�g_h[jZ[hlZggh]h�fZkkb\Z�dj_fgby�jZa^_e_gb_� k[hjdb� gZ� hl^_evgu_� we_f_glu� b bo�dhjimkbjh\Zgb_�I_j\uc� [ehd� hi_jZpbc� j_rZ_l� dexq_\mx� aZ^Zqm�ba]hlh\e_gby� FF=� ± nhjfbjh\Zgb_� gZ� ieZgZjghc�ih\_joghklb� dj_fgb_\hc� ieZklbgu� fgh]hqbih\h]h�j_ev_nZ� hkpbeeylhjZ� f_lh^hf� j_Zdlb\gh]h� bhggh�ieZaf_ggh]h� ljZ\e_gby�� NmgdpbhgZevgh� agZqbfufb� \

Jbk�����QZklhlgu_�oZjZdl_jbklbdb�FF=�Z ± k ihklmiZl_evguf �^\b`_gb_f�qm\kl\bl_evguo�fZkk��[ � jhlhjgh]h
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wlhc� l_ogheh]bq_kdhc� hi_jZpbb� y\ey_lky� lhqghklv�\hkijhba\_^_gby� jZaf_jh\� b kl_i_gv� \_jlbdZevghklb�kl_ghd�\uljZ\e_gguo�mqZkldh\��Ijb�wdki_jbf_glZevghc�hljZ[hld_� hi_jZpbb� ieZafhobfbq_kdh]h� ljZ\e_gby� \ieZaf_�� kh^_j`Zs_c� \ dZq_kl\_� Zdlb\gh]h� dhfihg_glZ�bhgu�nlhjZ��bkke_^h\Zebkv� aZ\bkbfhklb�j_amevlZlh\�hl�kl_i_gb� jZaj_`_gby� \ dZf_j_� ljZ\e_gby�� kdhjhklb�ijhl_dZgby� iZjh]Zah\hc� kf_kb�� m^_evghc� fhsghklb�jZajy^Z�� iZjpbZevgh]h� khhlghr_gby� dhfihg_glh\�iZjh]Zah\uo� kf_k_c�� :gZeba� b kjZ\g_gb_� j_amevlZlh\�ijh\h^bebkv� ih� kdhjhklb� ljZ\e_gby�� kl_i_gb�Zgbahljhibb�� klhcdhklb� fZkdbjmxs_]h� kehy� d j_`bfm�ljZ\e_gby� b ^j�� < hilbfZevguo� j_`bfZo� kdhjhklv�ljZ\e_gby� khklZ\beZ� ���fdf�fbg�ijb� Zgbahljhibb� ������G_h^ghjh^ghklv� jbkmgdZ� ih� iehsZ^b� g_� ij_\urZeZ��� ��� BahebjmxsZy� kl_deyggZy� ieZklbgZ� ± hkgh\Zgb_�FF=�� nhjfbjm_lky�f_lh^Zfb�\Zdmmfgh]h�gZiue_gby�bnhlheblh]jZnbb�Hkgh\hc� k[hjhqguo� hi_jZpbc� y\eyxlky� kh_^bg_gb_�dj_fgb_\hc�b kl_deygghc�aZ]hlh\hd�b m^Ze_gb_�[ZeeZkl�ghc�fZkku� dj_fgby�f_`^m� luevghc� klhjhghc� dj_fgb_�\hc� ieZklbgu� b j_ev_nhf� hkpbeeylhjh\�� knhjfbjh\Zg�guf�gZ� __ ieZgZjghc�ih\_joghklb��<hagbdZxsb_� a^_kv�ijh[e_fu�k\yaZgu�k ih^[hjhf�khklZ\Z�kl_deZ��h[_ki_qb�\Zxs_]h�[ebadbc�d dj_fgbx�dhwnnbpb_gl�l_fi_jZlmj�gh]h� jZkrbj_gby� b g_h[oh^bfmx� l_jfhklhcdhklv�� b k�\u[hjhf� f_lZeeZ� lhdhih^\h^db�� khojZgyxs_]h� k\hb�oZjZdl_jbklbdb� ijb� ihke_^mxsbo� l_jfhobfbq_kdbo�h[jZ[hldZo�� Kh_^bg_gb_� dj_fgb_\hc� b kl_deygghc�aZ]hlh\hd� hkms_kl\ey_lky� f_lh^hf� we_dljhl_jfhdhf�ij_kkbhgghc� k\Zjdb� ijb� l_fi_jZlmj_� ihjy^dZ� ��� qK b�jZaghklb� ihl_gpbZeh\� a� � d<� ;ZeeZklguc� Q �dj_fgbc�m^Zey_lky� k_e_dlb\guf� ljZ\e_gb_f� ieZgZjghc� klhjhgu�ieZklbgu� ^h� hl^_e_gby� [ZeeZklghc� qZklb� dj_fgby� hl�kljmdlmju� hkpbeeylhjh\�� Keh`ghklb� aZdexqZxlky� \jZajZ[hld_� khklZ\Z� k_e_dlb\gh]h� ljZ\bl_ey�� g_� \aZbfh�^_ckl\mxs_]h�k S� �dj_fgb_f�b we_f_glZfb�fbdjhko_f�

gh� ^hklZlhqgh� wnn_dlb\gh� \uljZ\eb\Zxs_]h� kehc�ihjbklh]h� dj_fgby�� J_amevlZlhf� jZkkfhlj_gguo�hi_jZpbc�y\ey_lky�nhjfbjh\Zgb_�dj_fgb_\uo�hkpbeey�lhjh\��ijb\Zj_gguo�dhglZdlgufb�mqZkldZfb�d hihjguf�\uklmiZf�kl_deZ�b rbgZf�lhdhih^\h^db�AZdexqbl_evgZy� hi_jZpby� l_ogheh]bq_kdh]h� fZj�rjmlZ� ba]hlh\e_gby� FF=� khklhbl� \ ^bkdh\hc� j_ad_�ieZklbgu� gZ� qbiu� b dhjimkbjh\Zgbb� qbih\��Hlf_lbf��qlh� m g_dhlhjhc� qZklb� wdki_jbf_glZevguo� h[jZaph\�FF=�h[gZjm`b\Z_lky�dhjh[e_gb_�dj_fgb_\uo�hkpbeey�lhjh\��\ua\Zggh_��ih�\b^bfhfm�� \gmlj_ggbfb�gZijy`_�gbyfb� \ fZl_jbZe_� dj_fgby��< gZklhys__� \j_fy� wdki_�jbf_glZevgu_� h[jZapu� FF=�� jZajZ[Zlu\Z_fu_� :HAL��=BJHHILBD:��� ^h\_^_gu� ^h� klZ^bb� dhjimkbjh\Zgby�>�@��ijh\h^ylky�bo�bkiulZgby��dhjj_dlbjh\dZ�dhgkljmd�pbb�b ^hjZ[hldZ�l_ogheh]bq_kdbo�ijhp_kkh\�
Kibkhd�ebl_jZlmju�

��� /HVWHY� $�0��� 3RSRYD� ,�9�� 0LFURPHFKDQLFDO� *\URVFRSHV�3UHVHQW� 6WDWH� LQ� 7KHRU\� DQG� 3UDFWLFH� ��� ��WK� 6W�� 3HWHUVEXUJ�,QWHUQDWLRQDO� FRQI�� RQ� LQWHJUDWHG� QDYLJDWLRQ� V\VWHPV�� 0D\� ������3��������������E_kl_\�$�0���Ihih\Z�B�<� Kh\j_f_ggh_�khklhygb_�l_h�jbb� b ijZdlbq_kdbo� jZajZ[hlhd�fbdjhf_oZgbq_kdbo� ]bjhkdh�ih\����=bjhkdhiby�b gZ\b]Zpby��������� ��������K����������� JZajZ[hldZ� b bkke_^h\Zgb_� fbdjhf_oZgbq_kdh]h�]bjhkdhiZ� �� $�0�� E_kl_\�� B�<�� Ihih\Z�� ?�G�� Iylur_\��F�K��Emjv_�� :�:�� K_f_gh\�� F�B�� ?\klbn__\� ��� =bjhkdhiby� bgZ\b]Zpby��������� �������K�����������<ebygb_� l_fi_jZlmjguo� b l_ogheh]bq_kdbo�nZdlhjh\�gZ� lhqghklv� fbdjhf_oZgbq_kdbo� ]bjhkdhih\� ��<�W� >`Zrblh\�� $�0��E_kl_\��<�F��IZgdjZlh\��B�<��Ihih\Z����=bjhkdhiby�b gZ\b]Zpby��������� ��������K�����������=Zc�W� GZ\h^ysb_ky�kgZjy^u�k bg_jpbZevghc�gZ\b]Zpb�hgghc� kbkl_fhc� gZ� fbdjhf_oZgbq_kdbo� ^ZlqbdZo�� bgl_]jbjh�\Zgghc� k *36� ���=bjhkdhiby�b gZ\b]Zpby�� ������� ������K���������
GH<:Y DGB=:

:\lhghfgu_�g_h[blZ_fu_�ih^\h^gu_�ZiiZjZlu ��Ih^�h[s��j_^��ZdZ^�F�>��:]__\Z��<eZ^b\hklhd��>ZevgZmdZ������������k�JZkkfhlj_gu� ijh[e_fu� b ^hklb`_gby�� k\yaZggu_� k kha^Zgb_f� b ijZdlbq_kdbfbkihevah\Zgb_f�g_h[blZ_fuo�ih^\h^guo�ZiiZjZlh\�^ey�bkke_^h\Zgby�b hk\h_gby�hd_ZgZ��Ij_^klZ\e_gu�hkgh\gu_�aZjm[_`gu_�b hl_q_kl\_ggu_�]em[hdh\h^gu_�ZiiZjZlu�b h[h[�s_g� hiul� BgklblmlZ� ijh[e_f� fhjkdbo� l_ogheh]bc� ><H� J:G� ih� kha^Zgbx� :GI:gZ�hkgh\_�fh^mevghc�l_ogheh]bb�HibkZgu�khklZ\�b kljmdlmjZ�kbkl_f��hj]ZgbaZpby�[hjlh\hc�\uqbkebl_evghc�k_lbb ijh]jZffgZy�kj_^Z��aZ^Zqb�b f_lh^u�mijZ\e_gby�^\b`_gb_f��gZ\b]Zpbhggh_�h[_ki_q_�gb_�b gZmqgh�bkke_^h\Zl_evkdbc�dhfie_dk�Hkh[h_� \gbfZgb_� m^_ey_lky� \hijhkZf�i_jki_dlb\gh]h�jZa\blby�:GI:�b kha^Zgby�Z\lhfZlbabjh\Zgghc� k_lb� hd_Zgh]jZnbq_kdbo� baf_j_gbc� gZ� hkgh\_� ZiiZjZlh\� kkheg_qghc�wg_j]hl_ogheh]b_c�Dgb]Z� ij_^gZagZq_gZ� ^ey� ki_pbZebklh\� \ h[eZklb�fhjkdbo�l_ogheh]bc�� hd_Zgheh�]bb� ih^\h^ghc�jh[hlhl_ogbdb��]b^jhZdmklbdb�b fhgblhjbg]Z�\h^ghc�kj_^u�
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M>D�������:�I�� ;Zjlhehf__\�� F=LM� bf�� G�W�� ;ZmfZgZ�=�G��<hjh[v_\��dZg^��l_og��gZmd��F=LM�bf��G�W��;ZmfZ�gZ��<�I��Dmebd�� ���� �>bkl_o���E�:��Khehfhgh\�� dZg^��l_og�� gZmd�� F=LM� bf�� G�W�� ;ZmfZgZ� :�K�� L_evqZd��dZg^�� l_og�� gZmd��GLP�H:H� �DjZkgh]hjkdbc� aZ\h^� bf��K�:�A\_j_\Z�fjstboxjpoo}g�jingrjtgm~o}gsrgfstdb�sjstgn�uqrbdmgoj��tgwopmpejygsljnj�qrpxgssbnj�
�

KlZlvy� ihk\ys_gZ� bkke_^h\Zl_evkdbf� jZ[hlZf��knhjfbjh\Z\rbfky�d gZklhys_fm�\j_f_gb�\ Ijh]jZf�fm� �Kha^Zgb_� b jZa\blb_� l_ogheh]bb� ^bklZgpbhgguo�baf_j_gbc�� �L>B��� ijh\h^bfmx� k �����]�� l\hjq_kdbf�dhee_dlb\hf�� \dexqZxsbf�F=LM� bf�� G�W�� ;ZmfZgZ��GLP�H:H� �DjZkgh]hjkdbc� aZ\h^� bf��K�:�� A\_j_\Z�� bHHH �>bkl_o���Ih[m^bl_evgufb� ijbqbgZfb� fh`gh� kqblZlv� jy^�g_j_r_gguo�dhfie_dkguo� aZ^Zq�h[_ki_q_gby�baf_j_�gby� b dhgljhey� fZrbghkljhbl_evgh]h� ijhba\h^kl\Z��ljZgkihjlZ�� fhglZ`Z� djmigh]Z[Zjblguo� h[t_dlh\��kiZkZl_evguo� jZ[hl� ijb� qj_a\uqZcguo� kblmZpbyo��fhglZ`Z�� k[hjdb� b kludh\db� dhkfbq_kdbo� klZgpbc��wdki_jbf_glZevguo�bkke_^h\Zgbc�b l�i��� k\yaZgguo� kbaf_j_gb_f� b dhgljhe_f� ebg_cguo� b m]eh\uo� \_eb�qbg�kh\j_f_ggufb�baf_jbl_evgufb�kj_^kl\Zfb�Kms_kl\mxsb_� \ukhdhlhqgu_� baf_jbl_evgu_�kbkl_fu� � lj_odhhj^bgZlgu_� baf_jbl_evgu_� fZrbgu�jZajZ[hldb�\_^msbo�aZjm[_`guo�b hl_q_kl\_gguo�nbjf�23721��FK������FK������=0&���=HLVV�b .207*�&������K ������ PGBBLB� �DBF����F�� DBF����J�DBF����JF��� :H�E:IBD�� �DBF������ DBF������DBF�������h[_ki_qb\Zxl�dZd�\ jmqghf��lZd�b \�Z\lhfZ�lbq_kdhf�j_`bf_�baf_j_gb_�ebg_cguo�jZaf_jh\�^_lZe_c�keh`ghc� ]_hf_ljbq_kdhc� nhjfu� k ljm^gh^hklmigufb�ihehklyfb�< hkgh\m� f_ljheh]bq_kdhc� ko_fu� wlbo� jZajZ[hlhd�aZeh`_g� f_lh^� lhq_qgh]h� dZkZgby�� Kt_f� bgnhjfZpbb�hkms_kl\ey_lky� dZd� f_oZgbq_kdbf� �smiu� 567��� lZd� bhilbq_kdbf� �eZa_jgh�ljbZg]meypbhgguc� smi� /73� ����dZkZgb_f� ih\_joghklb� ^_lZeb�� IjhkljZgkl\_ggh_�iheh`_gb_�lhqdb�dZkZgby�jZkkqblu\Z_lky�ih�i_j_f_s_�gbx�ih^\b`guo�we_f_glh\�dhhj^bgZlgh�baf_jbl_evghc�fZrbgu� �DBF�� kbkl_fhc� pbnjh\h]h� baf_j_gby� wlbo�i_j_f_s_gbc��gZijbf_j��pbnjh\hc�kbkl_fhc�baf_j_gby�ebg_cguo�i_j_f_s_gbc�NHDHKBG��nbjfu�23721���\dhlhjhc�kb]gZeu�h i_j_f_s_gbb�ih�dZ`^hc�ba�lj_o�hk_c�dhgljhebjmxlky k� ihfhsvx we_dljhgghc jZkljh�

\hc� kbkl_fu�b bgl_jihebjmxlky�^h�jZaj_rZxs_c� kih�kh[ghklb�K� �����fdf��GZ�ih^\b`ghc�rlZg]_��i_j_f_s_�gb_� dhlhjhc� dhgljhebjm_lky� kbkl_fhc� baf_j_gby� eb�g_cguo� i_j_f_s_gbc�� mklZgZ\eb\Z_lky� baf_jbl_evgZy�lj_of_jgZy� smih\Zy� ]heh\dZ�� jZ[hlZxsZy� kh� klZlbq_�kdbf� kt_fhf� baf_j_gguo� agZq_gbc� beb� \ j_`bf_� kdZ�gbjh\Zgby� IZjZf_lju�smih\hc�]heh\db�>ebgZ�smih\��ff ��� ��������� ��� ������������ ����������� ��������� ��� ��������� �� ������<hkijhba\h^bfhklv�dZkZgby��fdf���� ����������� ��������� ��� ��������� �� �����Baf_jbl_evgh_�mkbeb_�ijb�kt_f_�^Zgguo�f_oZgbq_kdbf�smihf�������������� ��� ����� ����������� ��������� ��� ��������� �� ������KZfuc�fZe_gvdbc�rZjbd�smiZ�������������������������������������������� ����<ukhdZy� jZaj_rZxsZy� kihkh[ghklv� ����� fdf�� \baf_jbl_evguo� fZrbgZo� h[_ki_qb\Z_lky�� ]eZ\guf�h[jZahf��aZ�kq_l�dhgkljmdlb\guo�j_r_gbc�KlZgbgZ� DBF�� jZkiheZ]Z_fZy� gZ� hkgh\Zgbb�gZoh^blky� \ ^bgZfbq_kdb� mklhcqb\hf� khklhygbb�[eZ]h^Zjy� kbkl_f_� mjZ\gh\_r_ggh]h� ig_\fZlbq_kdh]h�\b[jh]Zr_gby�� HgZ� g_k_l� ihjlZe� k ihi_j_qgufb�kZeZadZfb� b ibghevx�� Z lZd`_� klhcdm� ijb\h^Z� p_g�ljZevgh]h�ihjlZeZ��<k_�gZijZ\eyxsb_�we_f_glu��lZdb_�dZd� klZgbgZ�� ihi_j_qgZy� i_j_deZ^bgZ� b ibghev�� ba]h�lZ\eb\Zxlky�ba�hl[hjgh]h�]jZgblZ�f_evqZcr_c�kljmdlm�ju�� h[eZ^Zxl� ijZ\bevghc� nhjfhc� b \ukhdhc� `_kldh�klvx�gZ�ba]b[��GZ�bo� lhqgh�^h\_^_ggu_�ih\_joghklb� kihfhsvx� baghkhmklhcqb\uo� ih^rbigbdh\�� ebr_gguo�lj_gby��hibjZxlky�kZeZadb� k [hevrbfb�[ZaZfb�gZijZ\�eyxsbo�� AZ� kq_l� wlh]h� ^hklb]Z_lky� ijyfhebg_cghklv�^\b`_gby�kZeZahd��ijyfhm]hevguc�oh^�dhlhjuo�hlghkb�l_evgh�^jm]�^jm]Z�ih^\_j]Z_lky�lhqghc�xklbjh\d_��>h�imklbfh_� hldehg_gb_� hl� i_ji_g^bdmeyjghklb� ex[uo�hk_c�hlghkbl_evgh�dhjj_dlbjmxs_c�ijyfhc� �cc� �IjhkljZgkl\_ggh_� baf_j_gb_� jZaf_jh\�� \uihegy_�fh_�f_lh^hf�lhq_qgh]h�dZkZgby��hkms_kl\ey_lky�kbkl_�fhc�� \dexqZxs_c� dhhj^bgZlgh�baf_jbl_evgmx� fZrb�gm��W<F�b fZl_fZlbq_kdh_�h[_ki_q_gb_�Mgb\_jkZevgh_� fZl_fZlbq_kdh_� h[_ki_q_gb_� �gZijb�f_j��80(66�nbjfu� =HLVV��iha\hey_l�baf_jylv�rbjhdbc�ki_dlj�dhfie_dkguo�^_lZe_c�b j_rZlv�kZfu_�jZaebqgu_�f_ljheh]bq_kdb_� aZ^Zqb�� Hgh� kh\f_klbfh� k DBF�bkihevamxsbfb�f_lh^�lhq_qgh]h�dZkZgby��b ijh]jZffZ�fb� �gZijbf_j�� DBF�� 8�62)7�� ^ey� Z\lhfZlbq_kdh]h�baf_j_gby� jZaebqguo� ih\_joghkl_c� ijhba\hevghc�nhjfu�Dhgkljmdlhjkdb_� j_r_gby�� fZl_fZlbq_kdh_� h[_ki_�q_gb_��ijh]jZffgh_�h[_ki_q_gb_�iha\hebeb�^hklb]gmlv�\ l_ogbd_� lj_odhhj^bgZlguo� baf_j_gbc� hij_^_e_gb_�jZkklhygbc� � / �� ff�� f_`^m� ^\mfy� lhqdZfb� gZ� ^_lZeb��\dexqZy�hsmiu\Zgb_��k ih]j_rghklvx� ' ��hij_^_ey_fmx�aZ\bkbfhklvx����� ����/'  � fdf�\ ahg_���� ffu����ffu��� ff����� ����/'  � fdf� \ ahg_� ��� ffu�����ffuu��� ff�Ijb� gZebqbb� kbkl_fu� Z\lhfZlbq_kdh]h� mq_lZ�l_fi_jZlmju� hdjm`Zxs_c� kj_^u� \ ijhkljZgkl\_� b ih�\j_f_gb�^hklb]Z_lky�\ukhdZy�jZaj_rZxsZy�kihkh[ghklv������fdf���qlh�khhl\_lkl\m_l�Z[khexlghc� � �' b hlghkb�l_evghc� � �G ih]j_rghklb�^ey�

JZkkfhlj_gZ dhgp_ipby ihkljh_gby�]b[dbo�^bklZg�pbhgguo� baf_jbl_evguo� dhfie_dkh\�� h[_ki_qb\Zxsbo�gZ^_`gh_� b [ukljh_� baf_j_gb_� ]_hf_ljbq_kdboiZjZf_ljh\� h[t_dlh\� ^Z`_� \ g_[eZ]hijbylguomkeh\byo�hdjm`Zxs_c�kj_^u�
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�/  ff ����'  fdf�beb� ����G  ����/  ff ����'  fdf�beb� �����G  �����/  ff ����'  fdf�beb� �����G  �Ih]j_rghklv� baf_j_gby� jZkklhygby� f_`^m� ^\mfy�lhqdZfb�gZ�^_lZeb�kms_kl\_ggh�hlebqZ_lky�hl�lhqghklb�baf_j_gby�i_j_f_s_gby�smiZ�\^hev�dZ`^hc�ba�dhhj^b�gZl�lj_odhhj^bgZlghc�baf_jbl_evghc�kbkl_fu�Ijb\_^_ggu_� j_amevlZlu� ^hklb]gmlu� ijb� bkihevah�\Zgbb� baf_jbl_evguo� mkljhckl\�� h[_ki_qb\Zxsbo�ihemq_gb_� bgnhjfZpbb� ^ey� jZkq_lZ� jZkklhygby� f_`^m�lhqdZfb�dZkZgby�k jZaj_rZxs_c�kihkh[ghklvx��jZ\ghc����K  fdf�H^gZdh� ^hklb]gmluc� \ ihke_^gb_� ]h^u� ijh]j_kk� \h[eZklb� baf_j_gbc� iha\hey_l� baf_gblv� dhgp_ipbx�ihkljh_gby�baf_jbl_evguo�kbkl_f�Baf_jbl_evgZy�l_ogbdZ�dZd�gZmqgZy�^bkpbiebgZ�aZ�ihke_^g__� ^_kylbe_lb_� ih^\_j]eZkv� dZq_kl\_gguf�baf_g_gbyf�\ke_^kl\b_�g_h[oh^bfhklb�j_rZlv�aZ^Zqb�ihkljh_gby� gh\uo� keh`guo� kbkl_f� gZmqgh]h� wdki_�jbf_glZ� b kbkl_f� dhfie_dkghc� Z\lhfZlbaZpbb� l_ogh�eh]bq_kdbo� ijhp_kkh\��Wlb� baf_g_gby� klZeb� \hafh`�gu�[eZ]h^Zjy�jZa\blbx�l_hjbb�b f_lh^bdb�h[jZ[hldb�baf_jbl_evghc�bgnhjfZpbb� k ijbf_g_gb_f�\uqbkeb�l_evghc�l_ogbdb�Ih^l\_j`^_gb_f�wlhfm�fh`_l�kem`blv�lhl�nZdl��qlh�nbjfu�� dhlhju_� \ k\h_� \j_fy� mki_rgh� ijh\h^beb�baf_j_gby� k ihfhsvx� ljZ^bpbhgguo� baf_jbl_evguo�kj_^kl\�� h[jZlbebkv� d [_kdhglZdlguf� eZa_jguf�baf_jbl_evguf� mkljhckl\Zf��Ijhba\h^bl_eb� baf_jb�l_evguo� mkljhckl\� �&\EHU2SWLFV�� /DVHU� 'HLJQ� ,QF�� ba�Fbgg_ZihebkZ��&XEHUZDUH�ba�Fhg_jj_c��rlZl�DZebnhj�gby�� 7HWUD� 3UHFLVLRQ� ba� =_cgk\be��rlZl�Nehjb^Z�� 5LHJO�86$�,QF��ba�HjeZg^h�b ^j���iheZ]Zxl��qlh�\ [eb`Zcrb_�]h^u�hdheh����� wlbo�mkljhckl\�[m^ml�hilbq_kdbfb�>ey� hp_gdb� i_jki_dlb\� jZa\blby� l_ogheh]bb� ^bklZg�pbhgguo� baf_j_gbc�� l�_�� [_kdhglZdlgh]h� kihkh[Z�hij_^_e_gby� ijhkljZgkl\_ggh]h� iheh`_gby� baf_jb�l_evgh]h�smiZ�� ij_^eZ]Z_lky� \\_klb� ihgylb_� dhwnnbpb�_glZ� bkihevah\Zgby� jZaj_rZxs_c� kihkh[ghklb� �DBJK��baf_jbl_evghc� kbkl_fu� � hlghr_gby � ihl_gpbZevghc

jZaj_rZxs_c� kihkh[ghklb� K d Z[khexl�ghc�ih]j_rghklb� ' ��iha\heyxs_]h�ijh\h�^blv�dhfie_dkgmx�kjZ\gbl_evgmx�hp_gdm�\hafh`ghkl_c�baf_jbl_evguo�kbkl_f�KjZ\g_gb_� dhhj^bgZlgh�baf_jbl_ev�guo� kbkl_f� ih�DBJK� ^Z_l� ij_^klZ\e_gb_�h ihl_gpbZevguo� \hafh`ghklyo� kihkh[h\�hij_^_e_gby� dhhj^bgZl� lhq_d� dZkZgby��dhgp_\hc�lhqdb�smiZ���GZ�jbk� � �ij_^klZ\�e_gZ� aZ\bkbfhklv� DBJK� hl� baf_jy_fuo�jZaf_jh\�^ey�DBF�nbjfu�&DUO�=HLVV��GZ� jbk� �� \b^gh�� qlh� \ukhdZy� jZaj_�rZxsZy� kihkh[ghklv� baf_jbl_evghc� kbkl_�fu�lj_odhhj^bgZlguo�fZrbg�g_�j_Zebam_lky�ijb� [hevrbo� jZkklhygbyo� f_`^m� lhqdZfb�dZkZgby�ih\_joghklb�^_lZeb�< ijbgpbi_� aZ^ZqZ� baf_j_gby� jZaf_jh\� ^_lZe_c�keh`ghc� nhjfu� f_lh^hf� lhq_qgh]h� dZkZgby� j_r_gZ��JZajZ[hlZgu� baf_jbl_evgu_� fZrbgu� b baf_jbl_evgu_�smiu� �k f_oZgbq_kdbf� b hilbq_kdbf� �hsmiu\Zgb_f����fZl_fZlbq_kdh_� b ijh]jZffgh_� h[_ki_q_gb_� lj_odhhj�^bgZlguo� baf_j_gbc�� H^gZdh� f_oZgbq_kdbc� dhgljhev�iheh`_gby�b i_j_f_s_gby�baf_jbl_evgh]h�smiZ�ih�ih�\_joghklb� ^_lZeb� ij_^ty\ey_l� \ukhdb_� lj_[h\Zgby� di_j_f_sZxsbfky�maeZf�baf_jbl_evguo�fZrbg�Hk\h_gb_� l_ogheh]bb� ^bklZgpbhgguo� baf_j_gbc��h[_ki_qb\Zxs_c� [_kdhglZdlgh_� hij_^_e_gb_� ijh�kljZgkl\_ggh]h�iheh`_gby�smiZ��iha\hebl� jZkrbjblv�\hafh`ghklb�baf_jbl_evguo�kj_^kl\�< hkgh\m�dhgp_ipbb�^bklZgpbhgguo�baf_jbl_evguo�kbkl_f� �>BK�� iheh`_g� ijbgpbi� [_kdhglZdlgh]h�baf_j_gby�iheh`_gby�b hjb_glZpbb�h[t_dlZ�\ ij_^_eZo�baf_jbl_evgh]h� ihey� �k \ukhdbf� ijhkljZgkl\_gguf�jZaj_r_gb_f��� nhjfbjm_fh]h� eZa_jgufb� ihemijh\h^�gbdh\ufb� baemqZl_eyfb�� jZ[hlZxsbfb� \ bfimevkghf�j_`bf_�� ^ebgZ� \hegu� baemq_gby� dhlhjuo� e_`bl� \ij_^_eZo���������gf��JZaf_j�baf_jbl_evghc�ahgu�emqZ��aZdhg� baf_g_gby� __ ih� ^Zevghklb�� dhgkljmdpby� b ihe_�aj_gby� ijb_fghc� ZiiZjZlmju� aZ\bkyl� hl� lj_[h\Zgbc� ddhgkljmdpbb�b oZjZdl_jbklbd�h[t_dlZ�>BK� h[_ki_qb\Zxl� dhk\_ggh_� baf_j_gb_� ijhkl�jZgkl\_ggh]h� iheh`_gby� b hij_^_e_gby� hjb_glZpbb�h[t_dlZ� ih� oZjZdl_jguf� ² j_i_jguf� lhqdZf� �JL���jZkiheh`_gguf� g_ihkj_^kl\_ggh� gZ� h[t_dl_�� Dhhj^b�gZlu� j_i_jguo� lhq_d� hij_^_eyxlky� \ g_dhlhjhf��nhj�fbjm_fhf�eZa_jguf�baemq_gb_f��ihe_�baf_j_gby� �IB���i_j_f_sZxs_fky�\ ij_^_eZo�ahgu�baf_j_gby��AB���JZajZ[Zlu\Z_fu_� ^bklZgpbhggu_� baf_jbl_evgu_�kj_^kl\Z� \ukhdhc� lhqghklb� khijy`_ggu_� k IW<F��ij_^gZagZq_gu� ^ey� baf_j_gbc� ebg_cguo� b m]eh\uo�iZjZf_ljh\� h[t_dlZ� ih� iZl_glghaZsbs_gghc� l_ogheh�]bb� >��� �@� k bkihevah\Zgb_f� f_lh^h\� klZlbklbq_kdh]h�ZgZebaZ�Ijbgpbi� ^_ckl\by� ^bklZgpbhgguo� baf_jbl_evguo�kj_^kl\�� h[_ki_qb\Zxsbo� \ukhdhlhqgu_� baf_j_gby�iheh`_gby�b hjb_glZpbb�h[t_dlZ��ihykgy_lky�jbk�����GZ� kl_g^_� mklZgZ\eb\Z_lky� bgnhjfZpbhgguc�i_j_^Zxsbc� [ehd� �BI;�� \ khklZ\� dhlhjh]h� \oh^yl�nhjfbjh\Zl_ev baf_jbl_evgh]h ihey �NBI����\ukhdh�
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lhqguc� ijb\h^� �IJ<L���hkms_kl\eyxsbc� gZ\_�^_gb_� p_gljZ� baf_jb�l_ev�gh]h� ihey� �BI�� gZ�h[t_dl�baf_j_gby��IJ<L�b NBI� h[_ki_qb\Zxl�nhjfbjh\Zgb_� ahgu� ba�f_j_gby� �AB�� lj_[m_fuo�^ey� j_r_gby� ^Zgghc� aZ�^Zqb�jZaf_jh\�BgnhjfZpbhgguc�ijb_fguc� [ehd� �BIJ;��mklZgZ\eb\Z_lky� gZ� h[t�_dl_� baf_j_gby�� :iiZjZ�lmjZ� BIJ;� ^he`gZ�hij_^_eylv� m]eh\h_� ih�eh`_gb_�b ebg_cgh_� kf_�s_gb_� h[t_dlZ� \ kbkl_f_�dhhj^bgZl� baf_jb�l_evgh]h� ihey� dhk\_g�guf� kh\hdmiguf� baf_j_�gb_f� dhhj^bgZl� j_i_j�guo� lhq_d� �JL��� dhlhju_�dhgkljmdlb\gh� dhfih�gmxlky� \ [ehd� j_i_jguo�lhq_d� �;JL��� IZjZf_lju�\aZbfgh]h�iheh`_gby�JL�b kZfh]h�;JL�hlghkbl_evgh�h[t_dlZ�Zijbhjgh�ba\_klgu�k \ukhdhc� lhqghklvx��Hilbq_kdb_� kb]gZeu� \ j_i_jguo�lhqdZo� ij_h[jZamxlky� \ we_dljbq_kdb_� bfimevku� bh[jZ[Zlu\Zxlky� \uqbkebl_e_f�� Z ih� \hkklZgh\e_gguf�ijh_dpbyf�l_dms_]h�m]eh\h]h�iheh`_gby�kdZgbjmxsbo�ihehk��nhjfbjmxsbo�baf_jbl_evgh_�ihe_��hij_^_eyxl�ky�dhhj^bgZlu�h[t_dlZ�\ kbkl_f_�dhhj^bgZl�BI;�AZ� j_amevlZl� baf_j_gby�� ihemq_ggh]h� k ihfhsvx�^bklZgpbhggh]h� baf_jbl_evgh]h� kj_^kl\Z�� ijbgbfZ_l�ky� kj_^g__� Zjbnf_lbq_kdh_� j_amevlZlh\� _^bgbqguo�gZ[ex^_gbc�< hkgh\_�^bklZgpbhgguo�baf_j_gbc�dhhj^bgZl�b hi�j_^_e_gby�hjb_glZpbb�h[t_dlZ�hlghkbl_evgh�BI;�e_`bl�ijbgpbi�dhk\_ggh]h�kh\hdmigh]h�baf_j_gby��< ij_^_eZo�baf_jbl_evgh]h�ihey�BI �jbk�� ����nhjfbjm_fh]h�^\mfy�kdZgbjmxsbfb� \ hjlh]hgZevguo� gZijZ\e_gbyo� iehkdb�fb�eZa_jgufb�emqZfb�b gZijZ\e_ggh]h�gZ�h[t_dl��hij_�^_eyxlky�dhhj^bgZlu�j_i_jguo� lhq_d�;JL��h^ghagZqgh�k\yaZggh]h� k h[t_dlhf�� M]he� jZkoh^bfhklb� baemq_gby�nbdkbjm_lky�k \ukhdhc�lhqghklvx�Nhjfbjh\Zgb_�ahgu�baf_j_gby��AB��lj_[m_fuo�^ey�j_r_gby� dhgdj_lghc� aZ^Zqb� jZaf_jh\� h[_ki_qb\Z_l�\ukhdhlhqguc�ijb\h^� �IJ<L���\ dhlhjhf�bkihevamxl�ky�\ukhdhlhqgu_�bgdj_f_glgu_�^Zlqbdb�m]eh\uo�i_j_�f_s_gbc� �jZaj_rZxsZy� kihkh[ghklv� ^ZlqbdZ� EBI����^h���������^bkdj_l�h[hjhl���Ijb_f�eZa_jgh]h�baemq_gby��\ ij_^_eZo�BI��hkms_�kl\eyxl� k\_lhqm\kl\bl_evgu_� we_f_glu� � j_i_jgu_�lhqdb� �JL���jZkiheh`_ggu_�gZ�h[t_dl_�baf_j_gby��LZd�dZd�iZjZf_lju�\aZbfgh]h�iheh`_gby�JL�^he`gu�[ulv�Zijbhjgh�ba\_klgu�k \ukhdhc�lhqghklvx��JL�dhgkljmd�lb\gh� dhfihgmxlky� \ [ehd� j_i_jguo� lhq_d� �;JL���Kb]gZe� k aZk\_q_gghc� j_i_jghc� lhqdb� h[jZ[Zlu\Z_lky

�\uqbkebl_e_f��]^_�ih�\hkklZgh\e_gguf�ijh_dpbyf�^ey�l_dms_]h� m]eh\h]h� iheh`_gby� kdZgbjmxs_c� ihehku�eZa_jgh]h� emqZ� hij_^_eyxlky� dhhj^bgZlu� dZ`^hc�lhqdb�>ey�ih\ur_gby�bgnhjfZlb\ghklb�;JL��\ aZ\bkbfh�klb� hl� dhlhjhc� gZoh^ylky� \hafh`ghklb� b j_amevlZlu�hkj_^g_gby�\oh^ghc�b j_amevlbjmxs_c�bgnhjfZpbb�bnbevljZpbb� hrb[hd� baf_j_gby�� h[t_fghc� nb]mjhc��k\yau\Zxs_c�JL�\ ;JL��\u[jZgZ�ijZ\bevgZy�lj_m]hev�gZy� ibjZfb^Z�� \ \_jrbgZo� dhlhjhc� jZkiheZ]Zxlky�j_i_jgu_� lhqdb� �jbk�� ���� Q_luj_� j_i_jgu_� lhqdb�h[_ki_qb\Zxl� baf_j_gb_� hjb_glZpbb� q_luj_o� ]jZg_c�ibjZfb^u�� qlh� iha\hey_l� k ihfhsvx� \uqbke_gbc�\uihegblv�fbgbfbaZpbx� qZklguo� hrb[hd� _^bgbqguo�baf_j_gbc� hjb_glZpbb� ]eZ\ghc� hkb� ibjZfb^u�� h^gh�agZqgh�k\yaZgghc�k hjb_glZpb_c�h[t_dlZ�H`b^Z_fu_� lhqghklgu_� oZjZdl_jbklbdb� ij_^eZ]Z_�fuo�^bklZgpbhgguo�baf_jbl_evguo�kj_^kl\�x ij_^_evgZy�ih]j_rghklv�ebg_cguo�baf_j_gbc��fdf�� � ��� � �/ '� u � �x ij_^_evgZy� ih]j_rghklv� m]eh\uo� baf_j_gbc� �fbeeb�jZ^�� � �'u � �]^_� �k mq_lhf� ghjfbjmxsbo� dhwnnbpb_glh\�� / � jZa�f_j�klhjhgu�ahgu�baf_j_gbc��ff��� / fh`_l�mklZgZ\eb�\Zlvky�hl������^h������f�� ' � jZkklhygb_�^h�h[t_dlZ�ba�f_j_gby��fh`_l�mklZgZ\eb\Zlvky�hl�����^h���������f�Bf__lky� \hafh`ghklv� mf_gvr_gby� ih]j_rghkl_c� aZ�kq_l� mkeh`g_gby� Ze]hjblfh\� h[jZ[hldb� i_j\bqghc�bgnhjfZpbb�
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<u\h^u�Ij_^eZ]Z_fZy � l_ogheh]by� ^bklZgpbhgguo � baf_j_gbc�ijb�bkihevah\Zgbb �\ >BK�\ukhdhlhqguo �bgdj_f_glguo �^Zlqbdh\��\ukhdhqZklhlguo �eZa_jguo�ihemijh\h^gbdh\uo �baemqZl_e_c��[ukljh^_ckl\mxsbo � kh\j_f_gguo � \uqbkebl_evguo � kj_^kl\�iha\hey_l�nhjfbjh\Zlv �baf_jbl_evgh_ �ihe_��BI����u���ff k�jZaj_r_gb_f �\ ^heb�fbdjhf_ljh\ ��qlh�ijb�khhl\_lkl\mxs_c �h[jZ[hld_�ijbgyluo�j_i_jgufb�lhqdZfb� �JL��kb]gZeh\�h[_k�i_qb\Z_l�lhqghklv�hij_^_e_gby�dhhj^bgZl�p_gljZ�JL�k hrb[�dhc�f_g__���fdf�H[jZ[hldZ�bgnhjfZpbb�k ;JL�h[_ki_qb\Z_l �lhqghklv�hi�j_^_e_gby� m]eh\uo� dhhj^bgZl � hjb_glZpbb�;JL� k hrb[dhc� \_^bgbpu�m]eh\uo�k_dmg^��M]eh\Zy�hrb[dZ�g_�aZ\bkbl�hl� / ��ZaZ\bkbl�hl�hlghr_gby�jZaf_jh\�;JL�b BI�H^gh\j_f_ggh_ � �aZ� \j_fy� h^gh]h�ijhoh^Z� kdZgbjmxs_]h �emqZ�� hij_^_e_gb_ � iheh`_gby� b hjb_glZpbb� ^\mo� ;JL�

mklZgh\e_gguo �gZ�jZaguo�h[t_dlZo�b gZ�oh^ysboky�\ h^ghf�BI��iha\hey_l�ba[_�`Zlv� hrb[hd�� \hagbdZxsbo � ijb� ihke_�^h\Zl_evghf �baf_j_gbb�AZdexq_gb_�Ijb� jZajZ[hld_� dhgp_ipbb� ^bklZg�pbhgguo� baf_j_gbc� mqblu\Zehkv � fgh�]hh[jZab_� aZ^Zq�� \klj_qZxsboky � \ l_o�gbd_�ijhkljZgkl\_gguo �baf_j_gbc�J_amevlZlu� jZajZ[hldb� fh]ml� bk�ihevah\Zlvky� ijb� kha^Zgbb� fgh]hnmg�dpbhgZevguo� dhhj^bgZlgh�baf_jbl_ev�guo�dhfie_dkh\��ZgZeh]h\�dhhj^bgZlgh�baf_jbl_evguo �fZrbg�k_jbb�DBF��ijb�kha^Zgbb� ^bklZgpbhgguo � baf_jbl_ev�guo�kj_^kl\��h[_ki_qb\Zxsbo�x baf_j_gb_�]_hf_ljbq_kdbo �\_ebqbg�\aZbfgh]h � jZkiheh`_gby � i_j_f_sZx�sboky�h[t_dlh\�x baf_j_gb_�]_hf_ljbq_kdbo �\_ebqbg�\aZbfgh]h� iheh`_gby� ^_lZe_c� dhjimkZ�e_lZl_evgh]h �ZiiZjZlZ�\ ihe_l_�x baf_j_gb_�]_hf_ljbq_kdbo �\_ebqbg�\aZbfgh]h � iheh`_gby� bgkljmf_gl � �^_lZev�\ ijhp_kk_ �h[jZ[hldb �x baf_j_gb_� f_`p_gljh\uo � jZkklhy�gbc kd\haguo�hl\_jklbc �iehkdbo�^_lZ�e_c�x lhqgh_� kh\f_s_gb_ �rZ[ehgh\� ijb�ba]hlh\e_gbb � ba^_ebc�fbdjhwe_dljhg�ghc�l_ogbdb�x baf_j_gb_�]_hf_ljbq_kdbo �\_ebqbg�\aZbfgh]h � jZkiheh`_gby� kludh\hqguo �maeh\� k[hjhqguo� ^_lZe_c�� g_^hklmiguo�^ey� \bamZevgh]h � dhgljhey�� �ke_ihc�fhglZ`���x lhqgmx� ihkZ^dm� [_kibehlgh]h �\_jlhe_lZ � ghqvx� b \� keh`guo� f_l_h�mkeh\byo�x baf_j_gb_�]_hf_ljbq_kdbo �\_ebqbg�\aZbfgh]h � jZkiheh`_gby � Zjlbee_jbc�kdbo� mklZgh\hd � hlghkbl_evgh � \u[jZg�ghc�baf_jbl_evghc �kbkl_fu�dhhj^bgZl ��p_eb���x hij_^_e_gb_ � lhqdb�gZ\_^_gby� hjm�`by�x baf_j_gb_�]_hf_ljbq_kdbo �\_ebqbg�\aZbfgh]h � iheh`_gby� ^_lZe_c� b maeh\�ijb� k[hjd_� hj[blZevguo� klZgpbc� \dhkfbq_kdbo�mkeh\byo�x baf_j_gb_� ]_hf_ljbq_kdbo � \_ebqbg� iheh`_gby �re_fZ�hi_jZlhjZ �hlghkbl_evgh �dZ[bgu�e_lZl_evgh]h �ZiiZjZlZ�x baf_j_gb_�]_hf_ljbq_kdbo �\_ebqbg�\aZbfgh]h�iheh`_gby�^_lZe_c�jh[hlh\�b fZgbimeylhjh\ �x gZ\_^_gb_� ih`Zjgh]h� \_jlhe_lZ� gZ� hqZ]� \ha]hjZgby� b^jm]b_�aZ^Zqb��k\yaZggu_�k baf_j_gbyfb �b gZ\_^_gb_f�Kibkhd�ebl_jZlmju����;Zjlhehf__\� :�I��� ;_j_abg� =�>Ä� ;j_^bobg� >�=��� @bjdh\�<�N���AZcp_\�:�<���Dmebd�<�I���FZfZ_\�<�:���Kb^hj_gdh�<�N���Khehfhgh\�E�:� IZl_gl�JN�� ��������gZ�Bah[j_l_gb_��Mkljhckl�\h� ^ey� hij_^_e_gby� dhhj^bgZl� lhq_d� ih\_joghklb� h[t_dlh\���F���Bah[j_l_gby������������k����;Zjlhehf__\� :�I��� ;_j_abg� =�>��� ;j_^bobg� >�=��� @bjdh\�<�N���AZcp_\�:�<���Dmebd�<�I���FZfZ_\�<�:���Kb^hj_gdh�<�N���Kh�ehfhgh\�E�:� IZl_gl�JN�� ��������gZ�Bah[j_l_gb_��Kihkh[�baf_�j_gby�dhhj^bgZl�lhq_d�ih\_joghkl_c�bkke_^m_fuo�l_e�smihf���F���Bah[j_l_gby�����������k�
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M>D�����������K�B��DZkZldbg� dZg^��l_og��gZmd�L��F_c^Zg�$�0��FmjZ\v_\��dZg^��l_og��gZmd�N�N��IhiZ^bg_p��Bgklblml� ijh[e_f� mijZ\e_gby� J:G��I�B�� Gbdblbg�� dZg^�� nba��fZl� gZmd�� Bgklblml� h[s_c�nbabdb� J:G�� N�:�� Im^hgbg�� dZg^�� nba��fZl�� gZmd�Nbabq_kdbc�bgklblml�J:G�sqjo�tuoogm~o}g�nbeojtprgijs�tjdo}g�qgrgwpf}�j�fbtyjlj�s�)H0Q�vjlsjru�{jn�smpgn�
�

<\_^_gb_�< gZklhys__� \j_fy�[hevrhc�ijZdlbq_kdbc�bgl_j_k�ij_^klZ\eyxl� we_f_glu� gZ� hkgh\_� kljmdlmj� kh� kibg�lmgg_evguf� fZ]gblhj_abklb\guf� �KLFJ�� wnn_dlhf��ijhy\eyxsbfky�ijb�fZeuo�fZ]gblguo�iheyo��JZajZ[hl�dZ� we_f_glh\�� bkihevamxsbo� wlhl� wnn_dl�bf__l� [hevrh_� agZq_gb_�� lZd� dZd� iha\hey_l� j_adh� m\_eb�qblv�iehlghklv�aZibku\Z_fhc�b kqblu\Z_fhc�bgnhjfZ�pbb�� qm\kl\bl_evghklv� we_f_glh\�� Z lZd`_� kha^Z\Zlv�gh\u_�mkljhckl\Z�� KLFJ�ljZgabklhju�>�@��Fgh]hkehcgu_� lhgdhie_ghqgu_� fZ]gblhj_abklb\�gu_� �FJ��we_f_glu�h[eZ^Zxl�wg_j]hg_aZ\bkbfhklvx�\j_`bf_� ojZg_gby� b g_h]jZgbq_gguf� qbkehf� pbdeh\�i_j_aZibkb� �^ey�aZihfbgZxsbo�we_f_glh\���jZ^bZpbhg�ghc�klhcdhklvx��rbjhdbf�l_fi_jZlmjguf�b qZklhlguf�^bZiZahgZfb�� Z lZd`_� \_kvfZ� \Z`guf� k\hckl\hf�ijbkmsbf�lhevdh�we_f_glZf��hkgh\Zgguf�gZ�]b]Zgl�kdhf� FJ� wnn_dl_�� � \hafh`ghklvx� mf_gvr_gby� bo�jZaf_jh\� ^h� ����fdf�� Ihke_^g__� y\ey_lky� hkh[_ggh�kms_kl\_gguf�nZdlhjhf�ijb�kha^Zgbb� aZihfbgZxsbo�mkljhckl\� k ijhba\hevghc� \u[hjdhc� �AMI<�� gh\uo�ihdhe_gbc�� lZd� dZd� iha\hey_l� jZkkqblu\Zlv� gZ� iehl�ghklv� bgnhjfZpbb� ^h� ��� [bl�ff���Ih^h[guf� khq_lZ�gb_f�k\hckl\�g_�h[eZ^Zxl�ihemijh\h^gbdh\u_�we_f_g�lu�b mkljhckl\Z��hkgh\Zggu_�gZ�FJ�wnn_dl_�\ lhekluo�ie_gdZo��gZ�wnn_dl_�OheeZ�>ey�KLFJ�kljmdlmj�\_ebqbgZ�wnn_dlZ�ijb�ghjfZev�ghc�l_fi_jZlmj_�^hklb]Z_l����� >���A@��KLFJ�kljmdlmjZ�bf__l�ke_^mxsbc�\b^�� � �O K0 ' 0 )/ �]^_� �O K0 � fZ]gblgu_� ie_gdb� k jZaebqgufb� iheyfb�i_j_fZ]gbqb\Zgby�k fZ]gblghc�gZijy`_gghklvx� U+ �� '� jZa^_ebl_evguc� ^bwe_dljbq_kdbc� kehc�� )/ � nbdkb�jmxsbc� kehc�� m\_ebqb\Zxsbc� gZijy`_gghklv� U+ ijb�e_`Zs_c�d g_fm�fZ]gblghc�ie_gdb�< dZq_kl\_� fZ]gblguo� keh_\� h[uqgh� bkihevamxl�i_jfZeehc��&R)H��)H1L&R�b ^j���\ dZq_kl\_�^bwe_dljb�dZ� � $O�2��� Z ^ey� )/ ijbf_gy_lky� )H��0Q���

AZ\bkbfhklv� baf_g_gby� khijhlb\e_gby� 5' bkoh^ghc�kljmdlmju�k khijhlb\e_gb_f� 5 hl�m]eZ� M f_`^m�\_dlh�jZfb�gZfZ]gbq_gghklb� �K O0 fZ]gblguo�ie_ghd�bf__l�\b^�
���� � �� FRV �5 5U U M'  ' � �

FbgbfZevgh_� b fZdkbfZevgh_� khijhlb\e_gby�KLFJ�kljmdlmju�khhl\_lkl\mxl�iZjZee_evghfm�nn�bZglbiZjZee_evghfm�np� jZkiheh`_gbx� \_dlhjh\� �K O0\ khk_^gbo�fZ]gblguo� ie_gdZo��Hkh[_gghklb�KLFJ�wnn_dlZ� � wlh� ijhl_dZgb_� lmgg_evgh]h� �k_gkhjgh]h��lhdZ� q_j_a� fgh]hkehcgmx� kljmdlmjm� hjlh]hgZevgh�iehkdhklb�ie_ghd�b \ukhdh_�khijhlb\e_gb_�lmgg_evgh�]h� i_j_oh^Z�� qlh� ijb\h^bl� d fZehc� kbe_� k_gkhjgh]h�lhdZ�D gZklhys_fm� \j_f_gb� Z\lhjZf� ba\_klgZ� h^gZ�jZajZ[hldZ�KLFJ�^ZlqbdZ� � nbjfu�19(�>�@��Khljm^gb�db�nbjfu�jZajZ[hlZeb�KLFJ�kljmdlmju�lbiZ�
)H1L&R������gf��$O�2����������gf��&R)H���gf�b )H1L&R������gf��$O�2����������gf���&R)H���gf��5X�����gf��&R)H���gf���)H0Q����gf�k KLFJ�wnn_dlhf����� \ i_j\hc�kljmdlmj_�b ���� � \h�\lhjhc��k qm\kl\bl_evghklvx�� ��W�I_j\Zy�kljmdlmjZ�oZjZdl_jbam_lky�\ukhdbf�]bkl_j_�abkhf�b g_ebg_cghklvx��<\_^_gb_�Zglbn_jjhfZ]gblgh�]h� kehy� )H0Q� ijb\h^bl� d mf_gvr_gbx� ]bkl_j_abkZ�m\_ebq_gbx�qm\kl\bl_evghklb� b memqr_gbx� ebg_cghklb��Hp_gdZ�fZdkbfZevghc�qm\kl\bl_evghklb�KLFJ�^ZlqbdZ�gZ�hkgh\_�\lhjhc�kljmdlmju� �k )H0Q��khklZ\ey_l������W\ ihehk_� qZklhl� �I'  =p�� < fbj_� Zdlb\gh� \_^mlky�jZ[hlu�ih�jZajZ[hld_�aZihfbgZxsbo�we_f_glh\�^ey�FJ�aZihfbgZxsbo�mkljhckl\�k ijhba\hevghc�\u[hjdhc�>�@��

Wdki_jbf_glZevgu_�bkke_^h\Zgby�kibg�lmgg_evguo�kljmdlmj�
GZfb�kha^Zgu�b bkke_^h\Zgu�fgh]hkehcgu_�lhgdh�ie_ghqgu_�kljmdlmju�k jZa^_ebl_evguf�^bwe_dljbq_�kdbf�keh_f�:O�2� b k�dhf[bgZpbyfb�khk_^gbo�fZ]gblguo�ie_ghd� ba� fZ]gblguo� kieZ\h\�� KR��)H�6L��%��� b)H��1L���� &R� b )H��1L���� &R��)H�� b )H��1L��&R���� &R� b)H��1L��&R��� b k� ^\mfy� h^bgZdh\ufb� )H��1L��&R���ie_gdZfb�� Kljmdlmju� gZiue_gu� gZ� ih^keh_� 7L� lhe�sbghc� �������gf�b aZsbs_gu� k\_jom� keh_f�ba� 7L� lhe�sbghc�hdheh�� gf�>���@��< ^Zgghc�klZlv_�ijb\h^ylky�j_�amevlZlu� bkke_^h\Zgby� KLFJ�kljmdlmj� k )H0Q� nbd�kbjmxsbf�keh_f�KLFJ�kljmdlmjZ�\ h[s_f�kemqZ_�bf__l�\b^�

7L��������gf��)H��1L�������gf����$O�2������gf��)H��1L�������gf����)H��0Q������gf���)H��1L�����gf��7L���gf�

JZkkfhlj_gu�we_f_glu�gZ�hkgh\_�kibg�lmgg_evgh]h�fZ]gblhj_abklb\gh]h� wnn_dlZ�� HibkZgu� l_hj_lb�q_kdb_� b wdki_jbf_glZevgu_� bkke_^h\Zgby� kibg�lmg�g_evguo�kljmdlmj�
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Jbk� ���I_ley�]bkl_j_abkZ�KLFJ�kljmdlmju�k ie_gdhc�)H0Q�Ba]hlh\e_gZ�hgZ�f_lh^hf�fZ]g_ljhggh]h�jZkiue_�gby� \ ihklhygghf� fZ]gblghf� ihe_� gZ� hdbke_gghc� 6L�ih^eh`d_�Ijh\_^_ggu_� gZfb� jZg__� bkke_^h\Zgby� kljmdlmj�)H1L&R�)H0Q�ihdZaZeb�g_^hklZlhqgh_�m\_ebq_gb_�m gbo�gZijy`_gghklb� U+ ��ihwlhfm�hkgh\gh_�\gbfZgb_�[ueh�h[jZs_gh�gZ�ihemq_gb_�kljmdlmj�)H1L�)H0Q��GZbemqrb_�j_amevlZlu�ihdZaZeZ�ke_^mxsZy�kljmd�lmjZ�
7L���gf��)H1L���gf��$O�2������gf��)H1L���gf���)H0Q����gf��7L���gf�

I_ley� ]bkl_j_abkZ� �I=�� wlhc� kljmdlmju� bf__l� \b^�kmffu�^\mo�I=��keZ[h�k^\bgmlhc�I=�k\h[h^ghc�i_jfZe�eh_\hc� ie_gdb� �[eZ]h^Zjy� \aZbfh^_ckl\bx� k nbdkbjh�\Zgghc�i_jfZeeh_\hc�ie_gdhc��b kbevgh� k^\bgmlhc�I=�nbdkbjh\Zgghc�i_jfZeeh_\hc�ie_gdb� �ba�aZ�\aZbfh^_c�kl\by�k ie_gdhc�)H0Q���jbk� �� ��KljmdlmjZ�h[eZ^Z_l�ke_�^mxsbfb� oZjZdl_jbklbdZfb�� dhwjpblb\gZy� kbeZ� k\h�[h^ghc�i_jfZeeh_\hc�ie_gdb� � ���F IUHH+  W��dhwjpblb\�gZy� kbeZ� nbdkbjh\Zgghc� i_jfZeeh_\hc� ie_gdb�
� ��F IL[+  W�� h[f_ggh_� ihe_�f_`^m� k\h[h^ghc� i_jfZe�eh_\hc� ie_gdhc� b kljmdlmjhc� )H1L�)H0Q � �G SHU+  W��h[f_ggh_�ihe_�\ kljmdlmj_�)H1L�)H0Q � ��G SHU+  W�;ueh� bkke_^h\Zgh� \ebygb_� ^hihegbl_evguo� fhgh�keh_\�7L��gZiue_gguo�ih�h[_�klhjhgu�$O�2���gZ�i_j_fZ]�gbqb\Zgb_� KLFJ�kljmdlmj�� <\_^_gb_� fhghkeh_\� 7L�ijb\h^bl� d ^\mo��� lj_odjZlghfm� mf_gvr_gbx� F+k\h[h^ghc�b nbdkbjh\Zgghc�i_jfZeeh_\uo�ie_ghd��qlh�]h\hjbl� h[� m\_ebq_gbb� h^ghjh^ghklb� wlbo� fZ]gblguo�ie_ghd�b memqr_gbb�bo�dZq_kl\Z��<_ebqbgu�h[f_ggh]h�\aZbfh^_ckl\by� baf_gyxlky� fZeh�� LZdh_� kbevgh_�\ebygb_� fhghkeh_\� gZ� i_j_fZ]gbqb\Zgb_� kljmdlmj�iha\hey_l�gZ^_ylvky�b gZ�bo�\ebygb_�gZ�KLFJ�wnn_dl�
L_hj_lbq_kdb_�bkke_^h\Zgby�kibg�lmgg_evgh]h�i_j_oh^Z�
JZajZ[hldZ� fgh]hkehcguo� lhgdhie_ghqguo� KLFJ�i_j_oh^h\ \ kbem k\h_c gh\bagu b [hevrh]h h[t_fZ�

jZ[hl� lj_[m_l� bkihevah\Zgby� jZaghklhjhggbo� f_lh^h\�bkke_^h\Zgby��iha\heyxsbo�mkdhjblv�kha^Zgb_�we_f_g�lh\�L_hj_lbq_kdbc� ZgZeba� klZlbq_kdbo� b ^bgZfbq_kdbo�oZjZdl_jbklbd� KLFJ�i_j_oh^h\� iha\hey_l� hp_gblv� g_�lhevdh� jZ[hlhkihkh[ghklv� we_f_glZ�� gh�b \ebygb_� l_o�gheh]bq_kdbo� nZdlhjh\�� \ i_j\mx� hq_j_^v� � jZa[jhkZ�fZ]gblguo�� lhiheh]bq_kdbo� b we_dljbq_kdbo� iZjZf_l�jh\�� ijh\_klb� hilbfbaZpbx� KLFJ�kljmdlmj� b dhgkl�jmdpbc�� \uy\blv� gh\u_�nmgdpbhgZevgu_� \hafh`ghklb��Wlh� j_adh� ih\urZ_l� gZmqguc� mjh\_gv� bkke_^h\Zgbc��^Z_l�\hafh`ghklv�hp_gblv�i_jki_dlb\ghklv�ba[jZggh]h�gZijZ\e_gby� bkke_^h\Zgbc�� khdjZsZ_l� h[t_f� wdki_jb�f_glZevguo� b l_ogheh]bq_kdbo� jZ[hl�� h[_ki_qb\Z_l�\hafh`ghklv�ijb[eb`_gby�oZjZdl_jbklbd�ba^_ebc�d hi�lbfZevguf��mkdhjy_l�b m^_r_\ey_l�bo�jZajZ[hldm�:\lhjZfb� gZ� hkgh\_� l_hjbb� fbdjhfZ]g_lbafZ� bj_r_gby� mjZ\g_gby�EZg^Zm� � Eb\rbpZ�^ey�^\b`_gby�fZ]gblgh]h�fhf_glZ�ijbf_gbl_evgh�d fgh]hkehcguf�FJ� kljmdlmjZf� dhg_qguo� jZaf_jh\� jZajZ[hlZgu�f_lh^u� ZgZebaZ� l_hj_lbq_kdbo� klZlbq_kdbo�b ^bgZfb�q_kdbo�oZjZdl_jbklbd�KLFJ�i_j_oh^h\�b ^Zlqbdh\� >�@��< dZq_kl\_� fh^_eb� jZkij_^_e_gby� �K O0 fZ]gblguo�ie_ghd� ijbgylh� h^ghjh^gh_� jZkij_^_e_gb_� ih� \k_fm�h[t_fm�ie_gdb��Ihke_�ZgZebaZ�j_amevlZlh\��ihemq_gguo�\ fbj_�� b gZr_]h� kh[kl\_ggh]h� hiulZ� jZajZ[hldb�fgh]hkehcguo�FJ�aZihfbgZxsbo�we_f_glh\�b ^Zlqb�dh\� fZ]gblgh]h� ihey�� fh`gh� ij_^iheh`blv�� qlh�gZb[he__� i_jki_dlb\gufb� fZ]gblgufb� kljmdlmjZfb�[m^ml� kljmdlmju� k fbgbfZevguf� ]bkl_j_abkhf� bfZdkbfZevgh� jZaebqZxsbfbky� U+ ��D gbf� hlghkylky�kljmdlmju�k )H0Q� )/ ��K\h[h^gufb�ie_gdZfb�\ wlhf�kemqZ_�fh]ml�[ulv�ie_gdb�)H1L�b )H1L&R��Ba�aZ�kms_k�l\mxsbo� m gZk� \ gZklhys__� \j_fy� l_ogheh]bq_kdbo�h]jZgbq_gbc� \ dZq_kl\_� k\h[h^ghc� b nbdkbjm_fhc�ie_ghd�fu� kfh]eb� bkihevah\Zlv� lhevdh� iZju� h^bgZdh�\uo�ie_ghd��beb�lhevdh�i_jfZeehc��beb�lhevdh�)H1L&R��DZd�hlf_q_gh�\ur_��^ey�kljmdlmj�k )H1L&R�ie_gdZfb�gZf�g_�m^Zehkv�ihemqblv�lj_[m_fh]h�m\_ebq_gby� U+ ��<k\yab� k wlbf�fu�[m^_f� ZgZebabjh\Zlv�KLFJ�i_j_oh^u�gZ�hkgh\_�kljmdlmj�k i_jfZeeh_f�b )H0Q� )/ �)H1L�$O�2��)H1L�)H0Q�KlZlbq_kdb_� oZjZdl_jbklbdb� \oh^�\uoh^� Hkgh\�ghc� oZjZdl_jbklbdhc� KLFJ�i_j_oh^Z� y\ey_lky� _]h� hl�debd� gZ� \g_rg__� fZ]gblgh_� ihe_� + �� gZijZ\e_ggh_� \iehkdhk�lb�fZ]gblguo�ie_ghd�i_ji_g^bdmeyjgh�d bo�hkb�e_]dh]h�gZfZ]gbqb\Zgby� �HEG���< wlhf�kemqZ_�ijb�ijZ�\bevgh�\u[jZgguo�fZ]gblguo�ie_gdZo�^he`_g�ij_h[eZ�^Zlv�ijhp_kk�i_j_fZ]gbqb\Zgby� aZ� kq_l�\jZs_gby� �K O0 ��qlh�mf_gvrZ_l�]bkl_j_abk�<hafh`gu�^\Z�\ZjbZglZ�jZkiheh`_gby�FJ�ihehkhd��iZjZee_evgh� b i_ji_g^bdmeyjgh� HEG�� H[Z� \ZjbZglZ�ijbf_gyxlky�^ey�aZihfbgZxsbo�we_f_glh\�b ^Zlqbdh\��Wdki_jbf_glZevgu_� bkke_^h\Zgby� ihdZaZeb�� qlh�gZbemqrb_�j_amevlZlu�^ey�KLFJ�kljmdlmj� khhl\_lkl\m�xl� fbgbfZevgh� \hafh`ghc� lhesbg_� FJ� ie_ghd�khklZ\eyxs_c�hdheh�� gf��>ey�ZgZebaZ�\_ebqbgZ�KLFJ�wnn_dlZ�ijbgylZ�jZ\ghc� �� ���ihe_�fZ]gblghc� Zgbahl�
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Jbk�����OZjZdl_jbklbdb�\oh^�� \uoh^�KLFJ�i_j_oh^Z�k jZaf_jZfb�ihehkdb��iZjZee_evghc�HEG����u�� fdf� ����u�� fdf�
jhibb� � �N IUHH+  W�� � ��N IL[+  W�� gZijy`_gb_� iblZgby�����<�� JZkkfZljb\Zxlky� KLFJ�ihehkdb� ^\mo� jZaf_�jh\�� �u���b ��u���fdf� �jZaf_ju�\u[jZgu�gZ�hkgh\Z�gbb ZgZebaZ�j_amevlZlh\�dZd�gZrbo��lZd�b aZjm[_`guo�bkke_^h\Zgbc���FJ�ihehkdZ�iZjZee_evgZ�HEG��GZ�jbk����ijb\_^_gu�oZjZdl_jbklbdb�\oh^�\uoh^�KLFJ�i_j_oh^Z�k )H0Q� )/k jZaf_jZfb�ihehkdb� �u���fdf� �djb\Zy����b ��u���fdf��djb\Zy�����I_j_oh^�k [hevrbfb�jZaf_jZfb�h[_ki_qb�\Z_l� [hevrbc� kb]gZe� b qm\kl\bl_evghklv� �hdheh������ f<��<�W�� b ����� f<��<�W��� ijb� f_gvr_f� ihe_�kf_s_gby� V+ �����W b���W���FJ� ihehkdZ� i_ji_g^bdmeyjgZ� HEG�� GZ� jbk�� �ijb\_^_gu� oZjZdl_jbklbdb� \oh^�\uoh^�KLFJ�i_j_oh^Z�k )H0Q� )/ k jZaf_jZfb�ihehkdb��u���fdf��djb\Zy����b��u��� fdf� �djb\Zy� ���� OZjZdl_j� aZ\bkbfhkl_c� g_�baf_gbeky�� ohly� i_j_fZ]gbqb\Zgb_� ijhbkoh^bl� ijb�f_gvrbo�iheyo��qlh�h[tykgy_lky�jZaebqb_f�\ \_ebqbgZo�jZafZ]gbqb\Zxsbo� ihe_c��FZdkbfZevgu_� qm\kl\bl_ev�ghklb�KLFJ�i_j_oh^h\�^hklb]Zxl����b ���f<��<�W��ijb�

Jbk�����OZjZdl_jbklbdb�\oh^�� \uoh^�KLFJ�i_j_oh^Z�k jZaf_jZfb�ihehkdb��i_ji_g^bdmeyjghc�HEG����u�� fdf� ����u�� fdf

iheyo�kf_s_gby�����b ����W��G_kfhljy�gZ�[he__�\ukhdmx�qm\kl\bl_evghklv�ih^h[gu_�kljmdlmju�ijbf_gyxlky�lhevdh�\ dhf[bgZpbb�\h�kljmdlmjZfb�k HEG�\^hev�ihehkdb�\ ^ZlqbdZo�k q_lghc�oZjZdl_jbklbdhc�>�@�ba�aZ�[hevrh]h�]bkl_j_abkZ�Ih^\h^y� blh]b� ijh\_^_gguo� bkke_^h\Zgbc�� fh`gh�k^_eZlv�\u\h^�h lhf��qlh�hl�KLFJ�^Zlqbdh\��[Zabjmx�sboky� gZ� KLFJ�i_j_oh^Zo�� fh`gh� ihemqblv� qm\kl\b�l_evghklv�� [he__� q_f� gZ� ihjy^hd� ij_\hkoh^ysmx�qm\kl\bl_evghklv�FJ�^Zlqbdh\��Z lZd`_�h \hajZklZgbb�bo� qm\kl\bl_evghklb� k m\_ebq_gb_f� rbjbgu� FJ�ihehkhd�>bgZfbq_kdb_�oZjZdl_jbklbdb� QZklhlgu_�oZjZdl_�jbklbdb� KLFJ�i_j_oh^Z� ZgZebabjh\Zebkv� ^ey� keZ[h]h�\ukhdhqZklhlgh]h� �<Q�� fZ]gblgh]h� ihey� ����K  W��fgh]h�f_gvr_]h� N+ ��<\b^m�keZ[hc�aZ\bkbfhklb�oZjZdl_�jbklbd� hl� jZaf_jh\� ihehkhd� jZkkfhlj_g� i_j_oh^� kjZaf_jZfb���u���fdf��<Q�fZ]gblgh_�ihe_�gZijZ\e_gh�ihi_j_d�HEG�

Jbk�����QZklhlgu_�oZjZdl_jbklbdb�KLFJ�i_j_oh^Z�^ey��� �V+  W���� �V+  W���� �V+  W
:gZeba� ihdZaZe�� qlh� qZklhlgu_� oZjZdl_jbklbdb�KLFJ�i_j_oh^Z�ihqlb�g_�aZ\bkyl�hl�gZijZ\e_gby�HEG�b \� kbevghc� kl_i_gb� aZ\bkyl� hl� ^hihegbl_evgh]h�ihklhyggh]h�fZ]gblgh]h�ihey�kf_s_gby� V+ gZijZ\e_g�gh]h� ihi_j_d� HEG�� GZ� jbk�� �� ijb\_^_gu� qZklhlgu_�oZjZdl_jbklbdb�KLFJ�i_j_oh^Z����u�� fdf��k )H0Q� )/^ey� �� �V+  b ��W��FZdkbfZevguc�kb]gZe�khhl\_lkl\m_l��V+  W�� qm\kl\bl_evghklv� ^hklb]Z_l� ���f<��<�W���Ibd�oZjZdl_jbklbdb�ijboh^blky�gZ�����F=p�b keZ[h�aZ\bkbl�hl� ihey� kf_s_gby�� Ihey� kf_s_gby�� khhl\_lkl\mxsb_�fZdkbfZevghc�qm\kl\bl_evghklb��\ klZlbq_kdhc�b ^bgZ�fbq_kdhc�oZjZdl_jbklbdZo�g_kdhevdh�jZaebqZxlky�

Wdki_jbf_glZevgu_�bkke_^h\Zgby�
GZfb� ij_^eh`_gZ� kljmdlmjZ� KLFJ�i_j_oh^Z�hlebqZxsZyky� hl� kms_kl\mxsbo� i_j_oh^h\� gZebqb_f�^hihegbl_evgh]h g_fZ]gblgh]h ijh\h^gbdZ���jZkiheh�
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`_ggh]h�f_`^m�bahebjmxsbf� keh_f��hl^_eyxsbf� 6L�ih^eh`dm� hl� KLFJ�kljmdlmju�� b gb`g_c� FJ�ie_gdhc��<\_^_gb_�wlh]h�ijh\h^gbdZ�iha\hey_l�x mijhklblv� nhjfbjh\Zgb_� KLFJ�i_j_oh^Z�� lZd�dZd� gb`gyy� fZ]gblgZy� ie_gdZ� i_j_klZ_l� \uihegylv�nmgdpbx� gb`g_]h� dhglZdlZ�� qlh� iha\hey_l� _c� bf_lv�h[smx�k \_jogbfb�kehyfb�lhiheh]bx�x bkihevah\Zlv� \ dZq_kl\_� ^bwe_dljbq_kdh]h� kehy��hl^_eyxs_]h� 6L� ih^eh`dm� hl� KLFJ�i_j_oh^Z�� h[uq�guc�6L2���Z g_�gbljb^�dj_fgby��Lh]^Z�aZsblgu_�k\hc�kl\Z� f_lZeeZ� ijh\h^gbdZ� ij_iylkl\mxl� ijhgbdgh\_�gbx�2� \ k\_jolhgdb_�FJ�ie_gdb�Ijh\_^_ggu_� wdki_jbf_glZevgu_� bkke_^h\Zgby�ihdZaZeb�� qlh� \ dZq_kl\_� ^hihegbl_evgh]h� gb`g_]h�ijh\h^gbdh\h]h�kehy�gZb[he__�ih^oh^bl�7L�>�@��GZfb�[ueb� ihemq_gu� wdki_jbf_glZevgu_� h[jZapu� ih^h[�guo� KLFJ�i_j_oh^h\�� ihdZaZ\rb_� gZebqb_� wnn_dlZ�>�@��GZ�hkgh\_�ihemq_gguo�KLFJ�i_j_oh^h\�[ue�jZa�jZ[hlZg� ^Zlqbd� k g_q_lghc� oZjZdl_jbklbdhc��ij_^klZ\eyxsbc� kh[hc� fhklh\mx� ko_fm� ba� q_luj_o�KLFJ�i_j_oh^h\� k ijh^hevguf� hlghkbl_evgh� HEG�jZkiheh`_gb_f�FJ�ihehkhd��Ijbgpbi�^_ckl\by�lZdh�]h�^ZlqbdZ� b _]h� l_hj_lbq_kdb_� oZjZdl_jbklbdb� hib�kZgu�\ >�@��Ihemq_gu�i_j\u_�wdki_jbf_glZevgu_�h[�jZapu�KLFJ�i_j_oh^h\� b ^Zlqbdh\�� ihdZaZ\rb_� ijb�k_gkhjghf�lhd_����fd:�gZebqb_�wnn_dlZ�^h�^_kyldh\�ijhp_glh\��D kh`Ze_gbx��k m\_ebq_gb_f�gZijy`_gby�iblZgby�ijhbkoh^bl�mf_gvr_gb_�wnn_dlZ�


 
 
< j_amevlZl_� ijh\_^_gguo� jZ[hl� jZajZ[hlZgu�ba]hlh\e_gu� b bkke_^h\Zgu� wdki_jbf_glZevgu_�KLFJ�i_j_oh^u�b ^Zlqbdb�fbdjhgguo�jZaf_jh\�k g_�q_lghc�oZjZdl_jbklbdhc�k )H0Q )/ ��H[jZapu�ihdZaZeb�gZebqb_�KLFJ�wnn_dlZ� \ ^_kyldb� ijhp_glh\� ijb� lb�ibqghf� k_gkhjghf� lhd_� ��� fd:�� <_ebqbgZ� wnn_dlZ�mf_gvrZ_lky�k jhklhf�gZijy`_gby�iblZgby��Hkgh\gu_�ijh[e_fu��lj_[mxsb_�j_r_gby��� h^ghjh^ghklv�b ih�\lhjy_fhklv� iZjZf_ljh\� fZ]gblguo� b ^bwe_dljbq_�kdbo�keh_\� Kibkhd �ebl_jZlmju ����7RQGUD�0���:DQJ�'���'DXJWRQ�-�0��0DJQHWRUHVLVWLYH�FKDUDFWHULVWLFV� RI�6FRW�WN\�7XQQHO� KRW� HOHFWURQ� VSLQ� WUDQVLVWRUV� ��� 'LJHVWV� &RQI��,QWHUPDJ
��������3��)&��������3DUNLQ� 6�6�� 6SLQ� GHSHQGHQW� WXQQHOLQJ� DQG� LWV� DSSOLFDWLRQ� WR�QRQYRODWLOH� PDJQHWLF� UDQGRP� DFFHVV� PHPRU\� ��� 'LJHVW� &RQI�� FFF���������3�*$��������3DUNLQ�6�6��HW�DO�([FKDQJH�ELDVHG�PDJQHWLF�WXQQHO�MXQFWLRQV�DQG�DSSO LFDWLRQ�WR�QRQYRODWLOH�PDJQHWLF�UDQGRP�DFFHVV�PHPRU\��� -��$SSO��3K\V�O����9����3���������������7RQGUD�0���'DXDKWRQ�-�0���:DQJ�'� �HW�DO��3LFRWHVLD�ILHOG�VHQVRU�GHVLJQ�XV�LQJ�VSLQ�GHSHQGHQW�WXQQHOLQJ�GHYLFHV������$SSO��3K\V��������9����� 1�OO�3���������������<Zkbev_\Z�G�I���DZkZldbg�K�B�Gh\u_�aZihfbgZxsb_�we_f_glu�gZ�hkgh�\_�kibg�lmgg_evguo�fZ]gblhj_abklb\guo�kljmdlmj���:\lhfZlb�dZ�b l_e_f_�oZgbdZ������� ��K�������������.DVDWNLQ� 6�,��� 0XUDYM
HY� $�0��� 1LNLWLQ� 3�,��� 7RSRURY� $�<���3XGRQLQ�)�$���/RSDWLQ�9�9���3RSDGLQHWT�)�)���6YDWNRY�$�9� �6DQGZLWFKHG�WKLQ�ILOP�VWUXFWXUHV� IRU� PDJQHWRUHVLVWLYH� VSLQ�WXQQHOLQJ� VHQVRUV� ��� 6HQVRUV� 	 $FWXDWRU V�$������9���������3�����������.DVDWNLQ� 6�,��� 0XUDYM
HY� $�0��� 1LNLWLQ� 3�,��� 7RSRURY� $�<���3XGRQLQ�)�$���/RSDWLQ�9�9���3RSDGLQHWT�)�)���6YDWNRY�$�9� �6SLQ��WXQQHOLQJ�PDJQH�WRUHVLVWLYH�VHQVRU�RI�PDJQHWLF�ILHOG����6HQVRUV�	�$FWXDWRUV�$�������LQ�SULQW���oÈ×ØÔÇÞÈÇ�ÖÈÉÔØÈ�ÊàÕÔÑÓÌÓÈ�ÕÖÏ�ÕÔËËÌÖÍ³Ì�ÖÈÓØÈ�jotbs�Ä�����������
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M>D�������������������:�:��?\kljZih\� dZg^��l_og��gZmd��k�g�k��>�H��FmjZ\v_\��<�I��Dhlh\� dZg^��l_og��gZmd��^hp��<�?��Dmjhqdbg� ^�j l_og��gZmd��ijhn��Bgklblml�ZgZeblbq_kdh]h�ijb[hjhkljh_gby�J:G�KZgdl�I_l_j[mj]�m�njogsxgoto}g�sgospr}�ljsmprpfb��tgofgoxj��jqgrsqgltjdb�rbidjtj���

<\_^_gb_�
Kh\j_f_ggu_� fbdjh� b hilhwe_dljhgbdZ�� Z lZd`_�l_ogheh]bb� ihemq_gby� fZl_jbZeh\� k ijh]ghabjm_fufb�oZjZdl_jbklbdZfb� iha\heyxl� kha^Z\Zlv� fbgbZlxjgu_�k_gkhju� �fbdjhwe_f_glu��fbdjhahg^u�b l�i����nmgdpbh�gbjmxsb_� dZd� hl^_evgh�� lZd�b \� khklZ\_�fmevlbk_gkhj�guo�fbdjhkbkl_f�JZa\b\Zxsb_ky� exfbg_kp_glgu_� k_gkhju� gZoh^yl�\k_� [hevr__� ijbf_g_gb_�� lZd� dZd� h[eZ^Zxl� jy^hf�^hklhbgkl\�� fZeufb� ]Z[ZjblZfb�� fZkkhc� b wg_j]hih�lj_[e_gb_f�� \ukhdbfb� lhqghklvx� b [ukljh^_ckl\b_f�ijb�kjZ\gbl_evgh�gbadhc� ljm^h_fdhklb�ba]hlh\e_gby�bg_[hevrhc�klhbfhklb�H^gbf� ba� i_jki_dlb\guo� f_lh^h\� hij_^_e_gby�dbkehjh^Z�y\ey_lky�exfbg_kp_glguc�f_lh^��hkgh\Zgguc�gZ� \aZbfh^_ckl\bb� fhe_dme� dbkehjh^Z� k exfbg_kpb�jmxsbfb� bg^bdZlhjZfb�� bffh[bebah\Zggufb� \]ZahijhgbpZ_fu_�fZljbpu� >�@��< dZq_kl\_�lZdbo�fZljbp�fh]ml� [ulv� bkihevah\Zgu� ahev�]_evgu_� dhfihabpbb�>���@�� ihjbklu_� fZl_jbZeu� �\us_ehq_ggu_� kl_deZ�ba^_eby�ba�ij_kkh\Zgguo�ihjhrdh\��d\Zjp_\Zy�d_jZfbdZ�b ^j��� >���@�� ihebf_jgu_� fZl_jbZeu� �ihebkl_j_g�iheb\bgbeoehjb^�� iheb\bgbeZp_lZl�� dj_fgb_\Zy� j_abgZ�b ^j��� >���@��p_heblu� b l�^��=ZahijhgbpZ_fZy�fZljbpZ� kbffh[bebah\Zgguf� bg^bdZlhjhf� ij_^klZ\ey_l� kh[hc�qm\kl\bl_evguc�we_f_gl� �QW���j_Z]bjmxsbc�ij_bfms_�kl\_ggh�gZ�hij_^_e_ggh_�\_s_kl\h��\ ^Zgghf�kemqZ_�± gZ�dbkehjh^���KhklZ\� b fZl_jbZe�fZljbpu� \ agZqbl_evghc� kl_i_gb�\eby_l�gZ�^bgZfbq_kdb_�oZjZdl_jbklbdb�QW�k_gkhjh\��Zl_ogheh]bb� ihemq_gby� QW�� \ lhf� qbke_� b f_lh^�\g_^j_gby� bg^bdZlhjZ� \ fZljbpm�� hij_^_eyxl� bo�qm\kl\bl_evghklv�� klZ[bevghklv�� \j_fy� hldebdZ� bebg_cghklv�

Fh^bnbdZpby� ih\_joghklb� fZljbpu� \ p_eyo�ijb^Zgby� fZljbp_� hij_^_e_gguo� k\hckl\��h[mkeh\e_gguo� mkeh\byfb� wdkiemZlZpbb�� dZd� ijZ\beh��khklhbl�\ klZ[bebaZpbb�ih\_joghklb��\ lhf�qbke_�iml_f�gZg_k_gby�ki_pbZevguo�ihdjulbc�b l�^�Ihemq_gb_� ]Zahqm\kl\bl_evgh]h� we_f_glZ� k_gkhjZ�fh`_l� ijhbkoh^blv� ih� ko_f_�� ij_^klZ\e_gghc� gZ�jbkmgd_�
Exfbg_kpbjmxsb_�bg^bdZlhju�

Exfbg_kpbjmxsb_� bg^bdZlhju� oZjZdl_jbamxlky�ki_dljhf� ih]ehs_gby� b wfbkkbb�� d\Zglh\uf� \uoh^hf�exfbg_kp_gpbb�� \j_f_g_f� `bagb� \ha[m`^_ggh]h� kh�klhygby�� nhlhobfbq_kdhc� klZ[bevghklvx�� qm\kl\bl_ev�ghklvx� d dbkehjh^m�� Z lZd`_� jZkl\hjbfhklvx� bg_cljZevghklvx�\ fZljbp_�< dZq_kl\_� dbkehjh^hqm\kl\bl_evguo� exfbg_kpb�jmxsbo�bg^bdZlhjh\�bkihevamxl�hj]Zgbq_kdb_�djZkbl_�eb� b ihebpbdebq_kdb_� ZjhfZlbq_kdb_� m]e_\h^hjh^u��K_gkhju�gZ�hkgh\_�lZdbo�exfbghnhjh\�hlebqZxlky�gba�dhc�nhlhklZ[bevghklvx�b qm\kl\bl_evghklvx�d dbkehjh�^m�>������@��;he__� rbjhdh_� ijbf_g_gb_� gZreb� exfbg_kpbjmx�sb_� f_lZeehhj]Zgbq_kdb_� dhfie_dku� 5X���� 2V���� ,U����3W���5K���3G���$X� b ^j��>����������@��D ^hklhbgkl\Zf�bg^bdZlhjh\�gZ�hkgh\_�^bpbZghieZ�lbgh\uo� dhfie_dkh\� �3W��EDWKRSKHQ����&1����3W��GWES\� �&1��� >�� @�ke_^m_l� hlg_klb� \ukhdbc� d\Zglh�\uc�\uoh^�exfbg_kp_gpbb��gbadbc�mjh\_gv�nhlhobfbq_�kdhc�^_]jZ^Zpbb��Z lZd`_�bo�g_cljZevghklv�b ohjhrmx�

Ko_fZ�ihemq_gby�]Zahqm\kl\bl_evgh]h �we_f_glZ�k_gkhjZ�

JZkkfhlj_gu�hkh[_gghklb�ihkljh_gby�hilbq_kdbo�k_gkhjh\� dbkehjh^Z� gZ� hkgh\_� exfbg_kpbjmxsbodhfie_dkh\�� bffh[bebah\Zgguo� \ ihjbklu_�fZljbpu��H[km`^_gu�kms_kl\mxsb_�l_ogheh]bb�b kihkh[u�ih�emq_gby� qm\kl\bl_evguo� we_f_glh\�� Hlf_q_gunZdlhju��\ebyxsb_�gZ�k\hckl\Z�qm\kl\bl_evguo�we_�f_glh\�b \u^_e_gu�hkgh\gu_�gZijZ\e_gby�jZa\blby�ihmemqr_gbx�f_ljheh]bq_kdbo�oZjZdl_jbklbd�k_gkhjZ�
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klZ[bevghklv�\ kbebdhgh\hc�fZljbp_��Z d�g_^hklZldZf�±iehomx� kh\f_klbfhklv� ki_dljZevguo� oZjZdl_jbklbd�dhfie_dkh\�k dhfiZdlgufb�bklhqgbdZfb�k\_lZ� �bg^bdZ�lhju�bf_xl�ih]ehs_gb_�\ h[eZklb���������gf���>ey�bg^bdZlhjh\�gZ�ihjnbjbgZo�ieZlbgu�b iZeeZ^by��3W�2(3�� 3G�2(3� b ^j��� >��@� hlf_q_gZ� obfbq_kdZy�klZ[bevghklv�� ]b^jhnh[ghklv� dhfie_dkh\� \ bkihevam_�fuo�fZljbpZo�b \ukhdZy�qm\kl\bl_evghklv�d dbkehjh^m��Ki_dlju� ih]ehs_gby� b exfbg_kp_gpbb� bg^bdZlhjh\�e_`Zl�\ \b^bfhc�h[eZklb�ki_dljZevgh]h�^bZiZahgZ�<ukhdZy� bgl_gkb\ghklv� exfbg_kp_gpbb�� nhlhobfb�q_kdZy� klZ[bevghklv� b ohjhrZy� klZ[bevghklv� k\hckl\�k_gkhjZ� ijb� ^ebl_evghf� ojZg_gbb� k\hckl\_ggZ� QW� gZ�hkgh\_�^bbfbgh\uo�dhfie_dkh\�hkfby� �>2V�3K�SKHQ��@����>2V�3K�SKHQ��SKHQ��@��� b ^j��� >��@�� Ki_dlj� \ha[m`^_gby�lZdbo� bg^bdZlhjh\� oZjZdl_jbam_lky�rbjhdhc� ihehkhc� kfZdkbfmfhf�\ h[eZklb�����gf��qlh�^Z_l�\hafh`ghklv�bk�ihevah\Zlv� fgh]hqbke_ggu_� bklhqgbdb� \ha[m`^_gby��Ki_dlj� exfbg_kp_gpbb� bg^bdZlhjh\� e_`bl� \ h[eZklb�\ukhdhc� qm\kl\bl_evghklb� [hevrbgkl\Z� dj_fgb_\uo�nhlh^bh^h\� qlh� iha\hey_l� ihemqZlv� we_dljbq_kdb_�kb]gZeu� [hevrhc� \_ebqbgu�� D g_^hklZldZf� ke_^m_l�hlg_klb�gbadmx�qm\kl\bl_evghklv�d dbkehjh^m�Ohjhrh�bamq_ggufb��gZb[he__�jZkijhkljZg_ggufb�b^hklmigufb�^ey�ijhfure_ggh]h�bkihevah\Zgby�y\eyxl�ky� ihebibjb^bgh\u_� �^bbfbgh\u_�� dhfie_dku� 5X�����5X�3K�SKHQ������ 5X�SKHQ������ 5X�ES\������ 5X�3K�SKHQ�������5X�3K�%�� b ^j����Ihehku� ih]ehs_gby� b wfbkkbb� lZdbo�bg^bdZlhjh\�e_`Zl�\ \b^bfhc�h[eZklb�ki_dljZ�b bf_xl�agZqbl_evguc�klhdkh\�k^\b]��m^h[guc�^ey�wnn_dlb\ghc�j_]bkljZpbb� lmr_gby� nemhj_kp_gpbb�� Djhf_� lh]h�� wlb�dhfie_dku� h[eZ^Zxl� \ukhdbfb� d\Zglh\ufb� \uoh^Zfb�nemhj_kp_gpbb�^h� ���� � ��W  �K���ohjhr_c�qm\kl\bl_ev�ghklvx� d dbkehjh^m�� nhlhklZ[bevghklvx� b bf_xl� klZ�[bevgu_�nbabdh�obfbq_kdb_�k\hckl\Z�>��@��
L_ogheh]bb�ihemq_gby�dbkehjh^hqm\kl\bl_evguo�we_f_glh\�

Ijhp_kk�ihemq_gby�exfbg_kp_glgh]h�QW�fh`gh�jZa�^_eblv�gZ�^\Z�wlZiZ�x ihemq_gb_�ihjbklhc�fZljbpu�x bffh[bebaZpby�bg^bdZlhjZ�\ fZljbpm�Bgh]^Z� wlb� ijhp_kku� h[t_^bg_gu�� DZ`^uc� wlZi�ijhp_kkZ�lZd�beb�bgZq_�\eby_l�gZ�k\hckl\Z�QW�\ p_ehf��FZljbpZfb�QW��\ dhlhju_�Z^khj[bjm_lky�exfbg_kp_gl�guc� bg^bdZlhj�� fh]ml� [ulv� eb[h� h[t_fgh�ihjbklu_�fZl_jbZeu�� eb[h� lhgdb_� ie_gdb� �ihemqZ_fu_� ijb� ahev�]_evguo�b ahevguo�ijhp_kkZo���H^gbf� ba� i_jki_dlb\guo� gZijZ\e_gbc� jZa\blby�exfbg_kp_glguo� QW� k_gkhjh\� dbkehjh^Z� y\ey_lky�bkihevah\Zgb_� ahev�]_evguo� l_ogheh]bc� ^ey� kha^Zgby�hilbq_kdb� Zdlb\ghc� hj]Zgbq_kdhc� kf_kb� \ dj_fgb_\hc�kl_deygghc�fZljbp_� >���@��Ih� kjZ\g_gbx� k ihebf_jZfb�fZljbpZ�� ihemq_ggZy� ih� ahev�]_evghc� l_ogheh]bb��h[eZ^Z_l� ke_^mxsbfb� ij_bfms_kl\Zfb�� [hevrhc�iehsZ^vx� ih\_joghklb�� aZ^Zgghc� r_jhoh\Zlhklvx��\ukhdhc�obfbq_kdhc��nhlhobfbq_kdhc�b l_fi_jZlmjghc�

klZ[bevghklvx� b fZeufb� hilbq_kdbfb� ihl_jyfb� \\b^bfhf� b [eb`g_f� BD�^bZiZahgZo�� Ahev�]_evguc�ijhp_kk� kbgl_aZ� ijh\h^blky� h[uqgh� ijb� gbadbo� �ghj�fZevguo�� l_fi_jZlmjZo�� qlh� kha^Z_l� [eZ]hijbylgu_�mkeh\by� ^ey� bffh[bebaZpbb� hj]Zgbq_kdbo� fhe_dme� \g_hj]Zgbq_kdhc� kl_deygghc� �de_lhqghc�� kljmdlmj_��]b[jb^gu_� ]_eb��� =b[dhklv� ahev�]_evghc� l_ogheh]bb�h[e_]qZ_l�ihemq_gb_� aZ^Zgguo� k\hckl\�ihdjulby�� dhlh�ju_� hij_^_eyxl� djblbq_kdb_� iZjZf_lju� k_gkhjZ� ±qm\kl\bl_evghklv� b \j_fy� hldebdZ�� LZd�� ihjbklhklv�ihdjulby�fh`_l�[ulv�baf_g_gZ�j_]mebjh\Zgb_f�gZqZev�gh]h� agZq_gby� jG� jZkl\hjZ�b ih^[hjhf� l_fi_jZlmjgh]h�j_`bfZ��Bkihevah\Zgb_�hilbq_kdh]h�\hehdgZ�k [hevrhc�iehsZ^vx� ih\_joghklb� \ khq_lZgbb� k ijbf_g_gb_f�dj_fgb_\h]h� ]_ey� \ dZq_kl\_� fZljbpu� QW� iha\hey_l�ihemqblv� k_gkhj� k \ukhdhc� qm\kl\bl_evghklvx��rbjh�dbf� ^bgZfbq_kdbf� ^bZiZahghf� b ohjhr_c� obfbq_kdhc�klZ[bevghklvx�� Ahev�]_evguc� ijhp_kk� fh`_l� [ulv�bkihevah\Zg�ijb�kha^Zgbb�ie_ghd�lhesbghc�^h�����fdf��h[_ki_qb\Zxsbo� fZeu_� \j_f_gZ� hldebdZ� k_gkhjZ�G_h[oh^bfh� hlf_lblv�� qlh� h^ghc� ba� ijb\e_dZl_evguo�hkh[_gghkl_c� ahev�]_evghc� l_ogheh]bb� y\ey_lky� \ha�fh`ghklv� fbgblxZjbaZpbb� QW� k_gkhjZ� \iehlv� ^h�fbdjhjZaf_jh\�GZjy^m�k ahev�]_evgufb�ie_gdZfb�\ dZq_kl\_�fZljbp�^ey�QW�rbjhdh�bkihevamxlky�ihebf_jgu_�fZl_jbZeu�k\ukhdbf� dhwnnbpb_glhf� ihjbklhklb� �ieZklbnbpbjh�\Zgguc�dj_fgbc�beb�ihebf_ju�gZ�hkgh\_�dj_fgby��ih�eb\bgbeoehjb^�� iheb\bgbeZp_lZl�� ihebklbjhe�� iheb�kl_j_g� b ^j��� >���@�� Ihebf_jgu_� ieZklbnbpbjh\Zggu_�fZl_jbZeu� iha\heyxl� ihemqZlv� qm\kl\bl_evgu_� ie_gdb�b we_f_glu�ijZdlbq_kdb� ex[h]h�jZaf_jZ�b ]_hf_ljbb�\bgl_j\Ze_�lhesbg�hl���^h�����fdf��<j_fy�hldebdZ�lZdbo�k_gkhjh\�fh`_l�\Zjvbjh\Zlvky�hl� ����^h� ��� k��<\_^_gb_�ieZklbnbdZlhjh\� memqrZ_l� ]b[dhklv� b weZklbqghklv�ie_gdb�� m\_ebqb\Z_l� dhwnnbpb_gl� ]Zah\hc� ^bnnmabb��Qm\kl\bl_evghklv� dbkehjh^guo� ie_ghqguo� k_gkhjh\�aZ\bkbl�g_� lhevdh�hl�dhwnnbpb_glZ�^bnnmabb� dbkehjh�^Z��gh�lZd`_�hl�jZkl\hjbfhklb�dbkehjh^Z�\ ie_gd_��Ih�wlhfm�hkh[h_�agZq_gb_�m^_ey_lky�hilbfZevghfm�khhlgh�r_gbx�ieZklbnbdZlhjZ�b ihebf_jZ�>�����@��GZb[he__� ba\_klguf� f_lh^hf� ihemq_gby� ihjbkluo�fZl_jbZeh\� y\ey_lky� f_lh^� \us_eZqb\Zgby� [hjhkbeb�dZlguo� kl_dhe��\_^msbc�d h[jZah\Zgbx�ihjbkluo�h[t�_fguo�kljmdlmj�k [hevrhc�iehsZ^vx�ih\_joghklb�ihj��LZd�� \us_eZqb\Zgb_� [hjhkbebdZlgh]h� kl_deZ� ih�f_lh�^bd_��hibkZgghc�\ >�@��ijb\h^bl�d kha^Zgbx�kljmdlmj�km^_evghc� iehsZ^vx� ih\_joghklb� ihj� ihjy^dZ�����f��kf� b kj_^gbf� jZaf_jhf� ihj� �������� gf�Bffh[bebaZpby� bg^bdZlhjguo� dhfie_dkh\�fh`_l� hkm�s_kl\eylvky� jZagufb� kihkh[Zfb� \ aZ\bkbfhklb� hl�lj_[m_fuo�oZjZdl_jbklbd�k_gkhjZ�Ke_^m_l�hlf_lblv��qlh�lZdb_�QW�kdehggu�d nhlh^_kl�jmdpbb� b gm`^Zxlky� \ fh^bnbdZpbb� ih\_joghklb� ^ey�mkbe_gby�]b^jhnh[guo�k\hckl\�D ij_bfms_kl\Zf� ihjbkluo� kl_dhe� hlghkblky� \ha�fh`ghklv�ihemq_gby�QW�ex[hc�]_hf_ljbq_kdhc�nhjfu�kaZ^Zggufb�iehsZ^vx�b jZaf_jZfb�ihj�JZaghh[jZab_� exfbg_kp_glguo bg^bdZlhjh\�� fZl_�jbZeh\�b l_ogheh]bc�ijb]hlh\e_gby�fZljbp�
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KhklZ\�b oZjZdl_jbklbdb �dbkehjh^hqm\kl\bl_evguo �we_f_glh\�
FZljbpZ Bg^bdZlhj��dhgp_gljZpby JZkl\hjbl_ev Qm\kl\bl_evghklv�� ���PD[, � , LhesbgZ��[ukljh^_c�kl\b_��\j_fy�lmr_gby���\j_fy�\hkklZgh\e_gby�
&DE���6LO 5X�3K��SKHQ������5X�SKHQ������5X�ES\���� <h^Z�f_lZghe �� ����fdf

JFF:��39$F�39&��36��&$% 5X�3K�SKHQ������3K��%�������������0 :p_lhg�wlbe_g]ebdhev �� ���fdf�����k ������k�
36�&$%�579������39$��JFF:��39& -0������-0��������������� 0 >boehjf_lZg ��� ���fdf���k �����k��������fdf����k �����k�
579������579������6*������36��39&��JFF:��&$%

3G�&33��3W�2(3.��3G�2(3.��3G�733��3W�7'&33��3W�7)033��3W�%U�703��3G�2(3��3W�2(3��]����fe
:p_lhg�^boehjf_lZg�f_lZghe�oehjhnhjf��ihebkl_j_g �� �����fdf���k �����k�

579������579����
3W�EDWKRSKHQ��&1����3W�GWES\��&1����5X�3K�SKHQ������5X�3K�SKHQ���7636����5X�SKHQ���'6������ F�e

>boehjf_lZg��oehjh�nhjf��wlbeZp_lZl�wlZghe �� ����fdf����k �����k������fdf���k
3'06 5X�3K�SKHQ���������]�e >boehjf_lZg �� ���������fdf

39$��579���� �%X�1��>3W�SRS��@ WlZghe� \h^Z ��� ����fdf������k�
3RO\SURS\OHQH��3RURXV WHI�ORQ��&HOOXORVH %1.����%1.����%1.���+��%1.������� 0 <h^Z��l_ljZ]b^jhnmjZg��^bwlbewnbj ��� ���������fdf�����fbg�
579������579������39& 5X�0H�SKHQ������5X�SKHQ������5X�3K��SKHQ������5X�ES\��������� 0 F_lZghe�^boehjf_lZg �� ��������fdf���k�

3'06��*3���� 2V�3K�SKHQ������2V�SKHQ������2V�3K��SKHQ��SKHQ�����2V�0H�SKHQ��SKHQ���������]�e
WlZghe��\h^Z��^boehj�f_lZg ��� ����fdf

6LOLFRQH��6LOLFDJHO��39&��36��(WK\OFHOOXORVH��7(26��07(26��(7(26��0706
5X�SKHQ������5X��RGDS�����5X�3K�SKHQ������5X�ES\���������������]�e��������]�e

L_ljZ]b^jhnmjZg��^b�oehjf_lZg�f_lZghe��Zp_lhgbljbe��oehjhnhjf��\h^Z��wlZ�ghe
� �������fdf��k�

=HROLWH<��6LOLFDJHO 5X���ES\����5X���ELS\���������������� F <h^Z ��� ���fdf����� k�
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3'06��00$��7*'$�*S�����'$& 3\UHQH >boehjf_lZg ��� �
H[hagZq_gby

� ���PD[, � , ± hlghr_gb_ kb]gZeh\ 1��2�� &DE�H�6LO ± ij_kkh\Zgguc dj_fgb_\uc ihjhrhd� JFF: ± SRO\PHWK\OPHWKDFU\ODWH�39$F� � SRO\YLQ\ODFHWDWH� 39& ± SRO\YLQ\OFKORQGH� 36 ± SRO\VW\UHQH &$% ± FHOOXORVH� DFHWDWH� EXW\UDWH� 579 ± VLOLFRQ� UXEEHU� 39$�±SRO\YP\ODOFRKRO� 6*�� VLOLFRQH�*HQHVHH� 3'06 ± SRO\GLPHWK\OVLOR[DQH� 7(26 ± WHWUDHWK\ORUWKRVLOLFDWH� 07(26�± PHWK\OWQHWKR[\VLODQ�(7(26 ± HWK\OWQHWKR[\VLODQ��0706 ± PHWK\OWULPHWKR[\VLODQH� 00$ ± PHWK\OPHWKDFU\ODWH� 7*'$ ± WHWUDHWK\OHQH�JO\FRO� GLDFU\ODWH�'$& ± GLDFHWR[\�5X�3K��SKHQ���� ± WULV�����GLSKHQ\O�O����SKHQDQWKUROLQH�� UXWKHQLXP�,,��� 5X�SKHQ���� ± WULV� �O����SKHQDQWKUROLQH�� UXWKHQLXP�,,���5X�ES\���� ± WULV����
�ELS\ULG\O�� UXWKHQLXP�,,���5X�3K�SKHQ�����3K�%��� � �WULV�����GOSKHQ\O�O�� ���SKHQDQWKUROLQH�� UXWKHQOXP�,,��GLWHWUD�SKHQ\OERUDWH�� -0����� ± ELV^P��ELV�GLSKHQ\OSKRVSKLQR�RFWDGHF\ODPLQH�3�3
�`� GLLRGRGLJROG�,��� -0���� ������� ��WULV���GLSKHQ\OSKRVSKHQLWRPHWK\O��HWKDQH� JROG�,�� FKORULGH��3G�&33 ± SDOODGLXP� �,,�� FRSURSRUSK\QQ� 3W�2(3. ± SODWLQXP� �,,�� RFWDHWK\OSRU�SK\QQ�NHWRQH� 3G�2(3. ± SDOODGLXP��,,��RFWDHWK\OSRUS�K\QQ�NHWRQH� 3G�733 ± SDOODGLXP��,,��WHWUDSKHQ\OSRUSK\QQ� 3W�7'&33 ± SODWL�QXP��,,��PHVR�WHWUDNLV�����GLFKORURSKHQ\O��SRUSK\QQ� 3W�7)033�� SODWLQXP��,,��PHVR�WHWUDNLV�����ELV�WULL�XRURPHWK\O�SKHQ\O��SRUSK\QQ�3W�%U�703 ± SODWLQXP��,,� PHVR�WHWUDPHVLW\O�S�RFWDEURPRSRUSK\QQ� 3G�2(3�SDOODGLXP��,,��RFWDHWK\OSRUSK\QQ��3W�2(3 ± SODWLQXP��,,��RFWDHWK\OSRUSK\QQ��3W�EDWKRSKHQ��&1�� ± �EDWKRSKHQ� �����GLSKHQ\O�O����SKHQDQWKUROLQH���3W�GWES\��&1�� ± �GWES\� ����
�GL�WHUWEXW\O����
�ELS\QGLQH��� 5X�3K�SKHQ���7636�� ± >�3K�SKHQ� ± ����GLSKHQ\O�O����SKHQDQWKUR�OLQH��� �7636� ± �KG���6LKG�KG�62��@��5X�SKHQ���'6�� ± >�SKHQ�± �����SKHQDQWKUROLQH���'6�± Q�&��+��62�@���%X�1��>3W�SRS��@�± WHWUDNLV��S\URSKRVSKLWR�G@SODWLQDWH�,,��^SRS� 3�2�+��`� %1.� ��� ± �����EURPR� ± ��QDSKWKR\O�� SHQW\OWQPHWK\ODPPRQLXP� EURPLGH� %1. ��� ± ������EURPR� ± ��QDSKWKR\O�� GH�F\OWQPHWK\ODPPRQLXP�EURPLGH� %1.���+ ± �����EURPR�± ��QDSKWKR\O����SHQWDQRO� %1.���� O����EURPR�± ��QDSKWKR\O��KHSWDGHFDQH�>2V�3K�SKHQ��@�� ± WULV�����GLSKHQ\O�O����SKHQDQWKUROPH��RVPLXP�,,�� >2V�3K�SKHQ��SKHQ��@�� ± >������GLSKHQDQWKUROPH�������GLSKHK\O������SKHQDQWKUROLQH�@� RVPLXP�,,�� >2V�0H�SKHQ��SKHQ��@��� ± >������GLSKHQDQWKUROPH� �����GLPHWK\O������SKHQDQWKURKQH�@� RVPLXP�,,���>2V�SKHQ��@��± WULV��O�����SKHQDQWKUROLQH��RVPLXP�,,�� 5X���RGDS���� ± WULV����RFWDGHFDQDPLGH������SKHQDQWKUROLQH��UXWKHQLXP�,,��
iha\hey_l� mki_rgh� hkms_kl\eylv� hilbfbaZpbx� QW� \khhl\_lkl\bb�k lj_[m_fhc�h[eZklvx�ijbf_g_gby�b y\ey�_lky�ijbqbghc�^ey�bo�\k_klhjhgg_]h�bamq_gby�G_dhlhju_� ^Zggu_� ih� dbkehjh^hqm\kl\bl_evguf�we_f_glZf�ij_^klZ\e_gu�\ lZ[ebp_�>�@��F_lh^u�bffh[bebaZpbb�bg^bdZlhjh\�<j_f_ggZy�klZ[bevghklv�k\hckl\�QW� aZ\bkbl�hl�f_�lh^Z� \g_^j_gby� bg^bdZlhjZ� \ fZljbpm�� GZb[he__� jZk�ijhkljZg_gu� ke_^mxsb_� kihkh[u� bffh[bebaZpbb� fh�e_dme�bg^bdZlhjZ�>���������@��x nbabq_kdZy�Z^khj[pby�ba�\h^guo�jZkl\hjh\�b jZk�l\hjh\� hj]Zgbq_kdbo� jZkl\hjbl_e_c� �^_bhgbabjh�\ZggZy�\h^Z��wlZghe��f_lZghe��^boehjwlZg�b ^j����x nbabq_kdh_� \g_^j_gb_� �ahev�]_evgZy� l_ogheh]by��ba]hlh\e_gb_� ihebf_jguo� ieZklbnbpbjh\Zgguo�ie_ghd���x dh\Ze_glgZy�Z^khj[pby�x dh\Ze_glgZy�khihebf_jbaZpby�I_j\uc� kihkh[� bffh[bebaZpbb� y\ey_lky� kZfuf� ijh�kluf�b ba�aZ�keZ[hc�k\yab�fhe_dme�bg^bdZlhjZ�k ih\_jo�ghklvx� fZljbpu� bkihevam_lky� ^ey� k_gkhjh\� kh� kjZ\gb�l_evgh�g_[hevrbf�j_kmjkhf�jZ[hlu��g_kdhevdh�^g_c��>��@��Nbabq_kdh_� \g_^j_gb_� exfbghnhjZ� khklhbl� \ ih�f_s_gbb�b nbdkZpbb�bg^bdZlhjZ�\ �eh\mrd_��beb�bghc�kljmdlmj_�gZih^h[b_� �de_lhqghc��LZdhc�kihkh[�gZb[h�e__� qZklh� bkihevam_lky� ^ey� dhfie_dkh\� 5X��� >��@� KlZ�[bevghklv� k\hckl\� ih^h[guo� k_gkhjh\� hij_^_ey_lky� \hkgh\ghf�nhlhklhcdhklvx�bg^bdZlhjZ�b kl_i_gvx�]b^�jhnh[ghklb�fZljbpu�Kihkh[� dh\Ze_glghc� Z^khj[pbb� bg^bdZlhjZ� aZdex�qZ_lky�\ h[jZah\Zgbb�]jmii�bhgh\�eb[h�ijb�fh^bnbdZ�pbb� ih\_joghklb�fZljbpu�� eb[h� ijb� ijbkh_^bg_gbb� dbg^bdZlhjm� ijhlb\hiheh`gh� aZjy`_ggh]h� bhgZ� �ijb�wlhf�h[jZam_lky�bhggh�iZjguc�dhfie_dk���LZdhc�kihkh[�

nbdkZpbb�bg^bdZlhjZ�ih\urZ_l�nhlhklZ[bevghklv�QW�bbkihevam_lky�^ey�k_gkhjh\�k j_kmjkhf�jZ[hlu�g_kdhevdh�f_kyp_\�>��@��Ijb� dh\Ze_glghc� khihebf_jbaZpbb� ijhbkoh^bl�ijbrb\dZ�d bg^bdZlhjm� ]jmiiu��jh^kl\_gghc�ih�obfb�q_kdhfm� khklZ\m�fZljbp_��qlh�bkihevam_lky�^ey� ijb^Z�gby�QW�]b^jhnh[guo�k\hckl\�>������@��
Hkh[_gghklb�ihkljh_gby�exfbg_kp_glguo�QW�
Kha^Zgb_�hilbq_kdbo�exfbg_kp_glguo�k_gkhjh\�^ey�lhc� beb� bghc� h[eZklb� ijbf_g_gby� y\ey_lky� keh`ghc�fgh]hiZjZf_ljbq_kdhc� aZ^Zq_c�� lj_[mxs_c� \k_klhjhg�g_]h� bamq_gby� nbabq_kdbo� hkgh\� nmgdpbhgbjh\Zgby�k_gkhjZ� k mq_lhf� \ha^_ckl\by� jZaguo� nZdlhjh\� hdjm�`Zxs_c�kj_^u�:gZeba� mkeh\bc� jZ[hlu� k_gkhjZ� b lj_[h\Zgby� dlhqghklguf� b ^bgZfbq_kdbf� oZjZdl_jbklbdZf�iha\heyxl�\u[jZlv�fZljbpm�QW��bg^bdZlhj��hij_^_eblv�l_ogheh]bx� Z^khj[pbb� bg^bdZlhjZ�� knhjfmebjh\Zlv�lj_[h\Zgby� d aZsblguf� ihdjulbyf� QW� b \� dZdhc�lh�kl_i_gb�hij_^_eyxl�\u[hj�f_lh^Z�b ko_fu�j_]bkljZpbb�lmr_gby�exfbg_kp_gpbb�Hkh[_gghklvx� g_dhlhjuo� dhgkljmdpbc� k_gkhjh\�y\ey_lky� jZkiheh`_gb_� QW� hlghkbl_evgh� bklhqgbdZ�\ha[m`^_gby� b j_]bkljbjmxs_]h� nhlhijb_fgbdZ��<u[hj�hilbq_kdhc�ko_fu�aZ\bkbl�dZd�hl�kZfh]h�k_gkhjZ��]_hf_ljbb� b jZaf_jh\� QW�� khklZ\Z� fZljbpu�� lbiZ�bg^bdZlhjZ���lZd�b hl�mkeh\bc�_]h�wdkiemZlZpbb��Kb]gZe�baf_g_gby� exfbg_kp_gpbb� fh`_l� j_]bkljbjh\Zlvky� \hljZ`_gghf� b ijhoh^ys_f� k\_l_�� Z lZd`_� ih^� m]ehf� d\ha[m`^Zxs_fm�baemq_gbx��h[uqgh�ih^�m]ehf�������K_gkhju�\ aZ\bkbfhklb�hl�bkihevam_fh]h�kihkh[Z�j_�]bkljZpbb� lmr_gby� exfbg_kp_gpbb� fh]ml� jZaebqZlvky�ih� bgl_gkb\ghklb� lmr_gby� >��@�� ih� \j_f_gb� aZlmoZgby��nZah\uc�b bfimevkguc�f_lh^u��>�@��G_evay�h^ghagZqgh
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hij_^_eblv�ij_bfms_kl\Z�lh]h�beb�bgh]h�kihkh[Z�j_]b�kljZpbb� lmr_gby� exfbg_kp_gpbb�� lZd� dZd� hgb� bf_xl�k\hb�^hklhbgkl\Z�b g_^hklZldb��<u[hj�ko_fu�b kihkh[Z�j_]bkljZpbb�exfbg_kp_gpbb��\ dhg_qghf�blh]_��y\ey_l�ky�h^gbf�ba�wlZih\�ijh_dlbjh\Zgby�k_gkhjZ�b hij_^_ey�_lky�\ dZ`^hf�kemqZ_�hl^_evgh�H^ghc�ba�\Z`guo� oZjZdl_jbklbd�dbkehjh^hqm\kl\b�l_evgh]h� we_f_glZ� y\ey_lky� klZ[bevghklv� _]h� k\hckl\�\ ijhp_kk_� ojZg_gby� b wdkiemZlZpbb�� Baf_g_gb_�oZjZdl_jbklbd� hilbq_kdh]h� k_gkhjZ� fh`_l� [ulv�h[mkeh\e_gh� ijhp_kkZfb�nhlh^_kljmdpbb� �\up\_lZgby��QW� ijb� \ha^_ckl\bb� \ha[m`^Zxs_]h� baemq_gby�ijhp_kkZfb�aZ]jyag_gby�fZljbpu�b ^jm]bfb�obfbq_kdb�h[jZlbfufb�b g_h[jZlbfufb�\ha^_ckl\byfb��>ebl_ev�ghklv�ojZg_gby�b wdkiemZlZpbb�ijb� khojZg_gbb�f_ljh�eh]bq_kdbo� oZjZdl_jbklbd� QW� \ khq_lZgbb� k gbadbfb�klhbfhklvx�b ljm^h_fdhklvx�\ hkgh\ghf�b hij_^_ey_l�dhgdmj_glgmx� kihkh[ghklv� exfbg_kp_glguo� k_gkhjh\�ih�kjZ\g_gbx�k rbjhdh�jZkijhkljZg_ggufb�we_dljhob�fbq_kdbfb�^_l_dlhjZfb�KlZ[bevghklv� oZjZdl_jbklbd� k_gkhjZ� k\yaZgZ� k]b^jhnh[ghklvx�QW� >�@��Ih\_joghklgu_� ]jmiiu� 6L2+��bf_xsb_ky� gZ� ih\_joghklb� ihj� fZljbp�� kh^_j`Zsbo�dj_fgbc�� kihkh[kl\mxl� Z^khj[pbb� \eZ]b�� dhlhjZy� ijb�\aZbfh^_ckl\bb� k bg^bdZlhjhf� ijb\h^bl� d baf_g_gbx�f_ljheh]bq_kdbo� oZjZdl_jbklbd� k_gkhjZ� �gZijbf_j�� aZ�kq_l\us_eZqb\Zgby� bg^bdZlhjZ��� Rbjhdh� jZkijhkljZ�g_ggu_�]b^jhnh[gu_�ihebf_ju��lZdb_�dZd�kbebdhgh\Zy�j_abgZ��g_� \k_]^Z�fh]ml�[ulv�bkihevah\Zgu��ihkdhevdm�[hevrbgkl\h�bg^bdZlhjh\�bf__l�gbadmx�jZkl\hjbfhklv�\ wlbo� fZljbpZo�� qlh� kha^Z_l� ^hihegbl_evgu_� ljm^gh�klb�=b^jhnh[baZpby� k_gkhjZ� fh`_l� [ulv� ^hklb]gmlZ�ke_^mxsbfb�kihkh[Zfb�x fh^bnbdZpb_c� ih\_joghklb� fZljbpu�� qlh� qZs_�\k_]h� hkms_kl\ey_lky� aZf_s_gb_f� kbeZghevguo�]jmii�gZ�f_lbeh\u_�beb�nlhjh\u_��f_lbebjh\Zgb_�beb�nlhjbjh\Zgb_� ih\_joghklb���Ih^h[gZy�fh^b�nbdZpby� ih\_joghklb� k_gkhjZ� bgh]^Z� iha\hey_l�ih\ukblv�qm\kl\bl_evghklv�\ g_kdhevdh�jZa�>�@��x ^h[Z\e_gb_f� \ khklZ\� fZljbpu� fh^bnbdZlhjh\��bf_xsbo�\ukhdmx�kl_i_gv�]b^jhnh[ghklb��qZs_�\k_]h�bkihevam_lky�ijb� ahev�]_evghc� l_ogheh]bb�ihemq_gby�QW��>�@��x ijbf_g_gb_f�bhggh�kiZj_gguo�dhfie_dkh\��g_c�ljZevguo�d \eZ`ghklb�>��@��x bkihevah\Zgb_f� ki_pbZevguo� aZsblguo� \h^hg_�ijhgbpZ_fuo�ie_ghd�Jy^� \_s_kl\� ijb� \aZbfh^_ckl\bb� k QW� fh`_l�kha^Z\Zlv� ihf_ob�� \uau\Zy� lmr_gb_� beb� mkbe_gb_� ex�fbg_kp_gpbb�� < k\yab� k wlbf� [ueb� jZajZ[hlZgu�hij_^_e_ggu_� l_ogheh]bq_kdb_� ijb_fu� ^ey� mf_gvr_�gby�\ebygby�wlbo�\_s_kl\�gZ�hldebd�k_gkhjZ��\\_^_gb_�^hihegbl_evguo�dhfihg_glh\�\ fZljbpm��fh^bnbpbjh�\Zgb_� ih\_joghklb� QW�� baf_g_gb_� ijhgbpZ_fhklb�we_f_glh\� b ie_ghd��Gh�� l_f� g_�f_g__�� ^ey� g_dhlhjuo�k_gkhjh\� dbkehjh^Z� �gZijbf_j�� k fZljbp_c� ba� kbebdh�gh\hc�ihjbklhc� j_abgu�� hlf_q_gh� \ebygb_� ke_^mxsbo

\_s_kl\� gZ� hldebd� k_gkhjZ�� 62��� KH��� +�6�� 1�2�� &O��]ZehlZgZ� b Zg_kl_abhgguo� ]Zah\� >��@�� AZf_q_gh� lZd`_�\ebygb_�bhgh\�f_^b��`_e_aZ�b g_dhlhjuo�khe_c� Z lZd`_�jG�ih\_joghklb�QW�gZ�\_ebqbgm�_]h�hldebdZ�>��@��Ij_^ijbgbfZxlky� hij_^_e_ggu_� ihiuldb� m\_ebq_�gby� k_e_dlb\ghklb� QW� k_gkhjZ� aZ� kq_l� bkihevah\Zgby�ie_ghd� k jZagufb� ^bnnmabhggufb� k\hckl\Zfb�� qlh�iha\hey_l� ihemqZlv� \ukhdhk_e_dlb\gu_� k_gkhju� kohjhrbfb� f_ljheh]bq_kdbfb� b wdkiemZlZpbhggufb�oZjZdl_jbklbdZfb�J_axfbjmy�\ur_baeh`_ggh_��hlf_lbf��qlh�gZb[he__�\Z`gufb� aZ^ZqZfb� y\eyxlky�j_r_gb_�ijh[e_f��k\yaZg�guo� k ihemq_gb_f� mklhcqb\uo�f_ljheh]bq_kdbo�oZjZd�l_jbklbd�k_gkhjh\�\ ijhp_kk_�ojZg_gby�b wdkiemZlZpbb�
AZdexq_gb_�< gZklhys__� \j_fy� fh`gh� \u^_eblv� ke_^mxsb_�hkgh\gu_� gZijZ\e_gby� jZa\blby� exfbg_kp_glguo�k_gkhjh\�x kbgl_a�gh\uo�klZ[bevguo�bg^bdZlhjh\��bf_xsbo�\ukhdb_�d\Zglh\u_�\uoh^u�x kha^Zgb_�QW�kh�keZ[haZ\bkbfufb��\ b^_Ze_�± g_�aZ\bkbfufb��hl�l_fi_jZlmju�iZjZf_ljZfb�x ihemq_gb_� QW�� h[eZ^Zxsbo� ]b^jhnh[gufb�k\hckl\Zfb�x kha^Zgb_�fZl_jbZeh\� kh� klZ[bevgufb�oZjZdl_jb�klbdZfb�exfbg_kp_gpbb��g_�aZ\bkysbfb�hl�\eby�gby�hdjm`Zxs_c�kj_^u��dhlhju_�fh]ml�[ulv�bk�ihevah\Zgu�^ey�ihemq_gby�hihjguo�we_f_glh\�x jZajZ[hldZ� gh\uo� f_lh^bd� mklhcqb\h]h� \g_^j_�gby� bg^bdZlhjh\� \ fZljbpm� \ p_eyo� ih\ur_gby�\j_f_gghc�klZ[bevghklb�k_gkhjZ�x \\_^_gb_� dhfihg_glh\�� ih\urZxsbo� qm\kl\b�l_evghklv� b \j_fy� hldebdZ� k_gkhjZ� \ jZ[hq_f�^bZiZahg_�dhgp_gljZpbc�dbkehjh^Z�x kha^Zgb_�\ukhdhk_e_dlb\guo�QW�Djhf_� lh]h�� i_jki_dlb\guf� y\ey_lky� jZajZ[hldZ�ebg__d� QW�� LZdb_� k_gkhju� fh]ml� [ulv� kha^Zgu� kbkihevah\Zgb_f�x exfbg_kpbjmxsbo� bg^bdZlhjh\� k jZaebqgufb�k\hckl\Zfb� ^ey� jZaguo� ZgZeblh\�� bffh[bebah�\Zgguo�\ h^gm�fZljbpm�x ihdjulbc� k jZaebqghc� ijhgbpZ_fhklvx� ^ey� jZa�guo�ZgZeblh\�x gZ[hjZ�k_e_dlb\guo�k_gkhjh\��k_gkhjgZy�ebg_cdZ��gZ�hkgh\_�kh\j_f_gguo�fbdjhl_ogheh]bc�GZijZ\e_gb_� kha^Zgby� exfbg_kp_glguo� k_gkhjh\�dbkehjh^Z�� g_khfg_ggh�� y\ey_lky� i_jki_dlb\guf�� lZd�dZd� ijb� \k_o� khimlkl\mxsbo� ijh[e_fZo� hljZ`Z_l� l_g�^_gpbx� jZa\blby� kh\j_f_ggh]h� ijb[hjhkljh_gby�� gZ�ijZ\e_ggh]h� gZ� kha^Zgb_� fbdjhk_gkhjh\� b k_gkhjguo�fmevlbkbkl_f� gZ� hkgh\_� i_j_^h\uo� gZmdh_fdbo� l_ogh�eh]bc�

Kibkhd�ebl_jZlmju����?\kljZih\�:�:���Dhlh\�<�I���FmjZ\v_\�>�H���Dmjhqdbg�<�?�����GZmqgh_�ijb[hjhkljh_gb_�������L���������K� ����������2
.HHIIH�*���0DF&UDLWK�%�'���0F(YR\�$�.��HW�DO�����6HQVRUV�DQG�$FWXDWRUV��������9������3�����������
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���0F(YR\�$�.Ä�0F'RQDJK�&�0���0DF&UDLWK�%�'�����$QD�O\VW��������9�������3��������������0F'RQDJK�K���0DF&UDLWK�<���0F(YR\�$�����$QDO��&KHP��������9�������3�����������1RYLNRY�$�)���=HPVNLL�9�,�����63,(��������9��������3��������������&DUUDZD\�(�5���'HPDV�-�1���'H*UDII�%�$�����/DQJPXLU��������9�����3��������������� &DUUDZD\� (��� 'HPDV� -��� 'H*UDII�<��� %DFRQ� -�� ���$QDO��&KHP��������9������3�������������� :ROIEHLV� 2�6��� :HLV� /�-��� /HLQHU� 0�-�3��� =LHJOHU� :�(�����$QDO��&KHP��������9������3����������������0LOOV�$���7KRPDV�0�����$QDO\VW��������9�������3�����������������EZdh\bq�>`� Hkgh\u�nemhj_kp_glghc�ki_dljhkdhibb�F���Fbj������������k�����2SWL]�1��*UDI�+���/XEEHUV�'�� ��� 6HQV��$FWXDWRUV�� ������9�� ����3�����������/HH�:���:RQJ�D���/L�;��� �$QDO��&KHP��������9������3���������������0LOOV�$���/HSUH�$�����$QDO��&KHP��������9������3������������

����;X�:��.QHDV�D���'HPDV�-���'H*UDI7%����$QDO��&JHP��������9������3����������������� -XULV� $��� %DO]DQL� 9��� %DULJHOOHWWL� )�� HW� DO� ��� 5X� �,,��SRO\S\QGLQH�FRPSOH[HV�SKRWRSK\VLFV�SKRWRFKHPLVWU\�HOHFWURFKHP�LVWU\� DQG� FKHPLOXPL�QHVFHQFH�� (OVHYLHU� 6FLHQFH� 3XEOLVKHUV�� $P�VWHUGDP��������3��������������IZl_gl�KR:������������������������IZl_gl�KR:�� ���������������������� 0F1DPDUD� .�3��� /L� ;��� 6WXOO� $�'��� 5RVHQ]ZHLJ� =�� ���$QDO\WLFD�&KLPLFD�$FWD��������9�������3�������������0LOOV�$���7KRPDV�0�����$QDO\VW��������9�������3������������� 0DF&UDLWK� %�'��� 0F'RQDJK� &�0��� 2
.HHIH*�HWDO� ���$QDO\VW��������9�������3���������������%DFRQ�-�5���'HPDV� -�1�� ���$QDO�� &KHP��9�� ���� 3�� ��������������� .OLPDW�� 2�6�:ROOEHLV� ��� $QDO�� &KHP�� ������ 9�� ����3�������������

ý�������-�����!��� ���þ����$�����-��������-�� �����$�-��!�������ú������� ����-� �#�����iha^jZ\eyxl�qe_gh\�j_^dhee_]bb�`mjgZeZ�%���������þîû�������"����� ����!������"�������ú��������ð���������ñ�����*���%������� �#�����!������"�������ú��*$����ý� ���ý������%������� �#�����!������"�������ý� ���-�$��ø��� �� ����ü��� ���%��k ijbkm`^_gb_f�ij_fbb�IjZ\bl_evkl\Z �Jhkkbckdhc�N_^_jZpbb�\ h[eZklb�gZmdb�b l_ogbdb�aZ������]h^�aZ�jZajZ[hldm�gh\hc�l_ogbdb�@_eZ_f�gZrbf�eZmj_ZlZf�^Zevg_crbo�l\hjq_kdbo�mki_oh\�
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M>D����������I�I��FZevp_\� ^�j l_og��gZmd��ijhn��D�F��IhghfZj_\� dZg^��l_og��gZmd�K_dpby�ijbdeZ^guo�ijh[e_f�ijb�Ij_ab^bmf_�J:G�X�B��Kl_iZgh\� dZg^��l_og��gZmd����PGBBB FH�JN��unob��q}m~��ob�psopdg�njlrpsjstgnopk�tgwojlj�
�

L_ogheh]by� fbdjhkbkl_f� �PLFURV\VWHP� WHFKQRORJ\��hlghkblky�� ih� fg_gbx� aZjm[_`guo� mq_guo�� d qbkem�i_jki_dlb\guo� l_ogheh]bc�� kihkh[guo� hij_^_eylv�l_ogbq_kdh_� jZa\blb_� q_eh\_q_kl\Z� \ ;;,� \_d_�� HgZ�bkihevam_lky� ^ey� kha^Zgby� fbdjhfbgbZlxjguo� mkl�jhckl\��ijhlhlbiu�dhlhjuo�ba]hlh\eyebkv�jZg__� ljZ�^bpbhggufb� kihkh[Zfb� lhqgh]h� ijb[hjhkljh_gby��Rbjhdh_� \g_^j_gb_� l_ogheh]bb� fbdjhkbkl_f� \ ijh�ba\h^kl\h� jZaebqguo� ijb[hjh\� gZqZehkv� gZ� jm[_`_�������o ]h^h\�\ KR:��Yihgbb��=_jfZgbb�b g_dhlhjuo�^jm]bo�_\jhi_ckdbo�kljZgZo�Fbjh\hc�h[t_f�ijh^Z`�ba^_ebc�gZ�hkgh\_�fbdjhkbk�l_fghc� l_ogbdb� �PLFURV\VWHPV� HQJLQHHULQJ��� ih� g_dhlh�juf� ijh]ghaZf�� ijb� khojZg_gbb� ]h^h\uo� l_fih\� jhklZ������� �� d ����� ]�� fh`_l� ^hklbqv� ���� fej^� ^hee�� Ih�^Zgguf� r\_cpZjkdhc� dhgkZelbg]h\hc� nbjfu� ,QWHFKQR�&RQVXOWLQJ� gZ� ^hex�KR:� \ ����� ]�� ijboh^behkv� [he__����� fbjh\h]h�k[ulZ�mdZaZgguo�ba^_ebc�>�@��H \gbfZgbb�� dhlhjh_� m^_ey_lky� \ KR:� jmdh\h�^kl\hf�>:JI:� �MijZ\e_gb_�i_jki_dlb\guo�bkke_^h\Z�gbc�Fbgbkl_jkl\Z� h[hjhgu� KR:� ± '$53$ ��\g_^j_�gbx� l_ogheh]bb� �fbdjhwe_dljhf_oZgbq_kdbo� kbkl_f���PLFURHOHFWURPHFKDQLFDO�V\VWHPV�± 0(06��>�@�\ jZajZ[hl�db�gh\uo�kbkl_f�hjm`by��k\b^_l_evkl\m_l�nZdl�j_hj]Z�gbaZpbb�\ dhgp_������]h^Z�Hl^_eZ�we_dljhgguo�l_ogh�eh]bc� �(OHFWURQLF�2IILFH��wlh]h�mijZ\e_gby�\ Hl^_e�l_ogh�eh]bc�fbdjhkbkl_f��0(06�2IILFH���< nmgdpbb�ihke_^g_]h�\oh^bl��\ lhf�qbke_��jmdh\h^kl\h�ijh]jZffhc�jZajZ[hldb�^Zlqbdh\�^ey�kbkl_f�lZdlbq_kdh]h�gZagZq_gby�< jZfdZo� ijh]jZffu� �7DFWLFDO� 6HQVRU� 3URJUDP���hkms_kl\ey_fhc� >:JI:� k ����� ]�� b gZijZ\e_gghc� gZ�jZajZ[hldm�^Zlqbdh\�^ey� kbkl_f� lZdlbq_kdh]h� gZagZq_�gby�� ihklZ\e_gZ� p_ev� kha^Zgby� fbdjhfbgbZlxjguo�Z\lhghfguo�^Zlqbdh\� �PLFUR� XQDWWHQGHG� JURXQG� VHQVRUV��gZ� hkgh\_� h[h[s_gby� j_amevlZlh\� \uiheg_gguo� jZg__�ijh]jZff� ZgZeh]bqgh]h�ijhnbey��H[t_f�nbgZgkbjh\Z�gby�ijh]jZffu�\ i_jbh^�����������]]��khklZ\bl����feg�^hee�

>Zlqbdb�� jZajZ[Zlu\Z_fu_� ih� wlhc� ijh]jZff_�y\eyxlky�nmgdpbhgZevgh�keh`gufb�Z\lhghfgufb�mkl�jhckl\Zfb��Nbabq_kdbc�h[t_f�wlbo�^Zlqbdh\�ij_^iheZ�]Z_lky�khdjZlblv�^h�g_kdhevdbo�dm[bq_kdbo�fbeebf_l�jh\��FZkkh\h_� ijhba\h^kl\h� lZdbo� ^Zlqbdh\� ijb� k_[_�klhbfhklb��dZd�hp_gb\Zxl�__ jZajZ[hlqbdb��kjZ\gbfhc�k k_[_klhbfhklvx� h[uqguo� fbdjhko_f�� [m^_l� h[_ki_�qb\Zlvky�bkihevam_fhc�^ey�bo�ba]hlh\e_gby�l_ogheh]b�_c� fbdjhkbkl_f�� [ebadhc� ih� ijbf_gy_fuf� f_lh^Zf� bkj_^kl\Zf�d l_ogheh]bb�bgl_]jZevguo�ko_f�Hp_ghqgu_�jZkq_lu��\uiheg_ggu_�ijb�ijh_dlbjh\Z�gbb�fbdjhfbgbZlxjguo�^Zlqbdh\��ihdZau\Zxl��qlh�ijb�h[t_f_� ^ZlqbdZ� �� ff� b bkihevah\Zgbb� gZb[he__�kh\_jr_gguo�bklhqgbdh\�iblZgby�bkoh^guc�aZiZk�wg_j�]bb� ^ZlqbdZ� khklZ\bl� �� >`�� Ke_^h\Zl_evgh�� ijb�jZ\ghf_jghf� jZkoh^h\Zgbb� wlhc� wg_j]bb� \ l_q_gb_� km�lhd� mjh\_gv�ihlj_[ey_fhc�^Zlqbdhf�fhsghklb�g_�^he�`_g� ij_\urZlv� ���fd<l��<hkiheg_gb_� wg_j]_lbq_kdbo�aZiZkh\� ^ZlqbdZ� ij_^iheZ]Z_lky� hkms_kl\eylv�ihkj_^kl\hf� kheg_qghc� [ZlZj_b�� ijbq_f� __ Zdlb\gZy�iehsZ^v� h]jZgbqb\Z_lky� jZaf_jZfb� ^ZlqbdZ�� FZdkb�fZevguc� DI>� kheg_qghc� [ZlZj_b�� ^hklb]gmluc� \ gZ�klhys__� \j_fy� ^ey� eZ[hjZlhjguo� h[jZaph\�� khklZ\ey_l�g_� [he__� ��� �� �l_hj_lbq_kdbc� ij_^_e� ��� ���� Ijb�mdZaZgghf� mjh\g_� ihlj_[ey_fhc� ^Zlqbdhf� fhsghklb�^Z`_� lZdZy�� gZb[he__� kh\_jr_ggZy� kheg_qgZy� [ZlZj_y�kfh`_l� h[_ki_qblv� kmlhqguc� [ZeZgk� aZiZkZ� wg_j]bb�^ZlqbdZ� lhevdh� ebrv� ijb� [eZ]hijbylguo� mkeh\byo��^ebl_evghf� k\_lh\hf� ^g_�� hlkmlkl\bb� h[eZqghklb�gZ^e_`Zs_c� hjb_glZpbb� ^ZlqbdZ� b ij���� Wlb� jZkq_lu�ghkyl� \_kvfZ� ijb[ebabl_evguc� oZjZdl_j�� gh� hgb�iha\heyxl� km^blv� h ij_^_evgh� \hafh`ghf� wg_j]h�j_kmjk_�^ZlqbdZ��Ijbq_f�wlhl�wg_j]hj_kmjk�[m^_l�kgb`Zlv�ky� ijb� ihiuldZo� ^Zevg_cr_]h� mf_gvr_gby� ]Z[Zjblguo�jZaf_jh\�^ZlqbdZ�H^gm�ba�keh`guo�aZ^Zq�ijb�ihkljh_gbb�we_f_glghc�[Zau� ^Zlqbdh\�� nmgdpbhgbjmxsbo� ijb� klhev� `_kldbo�h]jZgbq_gbyo� gZ� ihlj_[ey_fmx� bfb� fhsghklv�� ij_^�klZ\ey_l�kha^Zgb_�mkljhckl\�\g_rg_c�^mie_dkghc�k\yab��LZdhc� k\yavx� ^Zlqbd� g_h[oh^bfh� h[_ki_qblv� ^ey�^h\_^_gby� aZj_]bkljbjh\Zgghc� bf� bgnhjfZpbb� ^h� __�dhg_qgh]h�ihlj_[bl_ey��Z lZd`_�^ey�\g_rg_]h�mijZ\e_�gby� nmgdpbhgbjh\Zgb_f� kZfh]h� ^ZlqbdZ�� J_r_gb_�mdZaZgghc�aZ^Zqb�hkms_kl\ey_lky�aZ�kq_l�bkihevah\Zgby�dZd�jZ^bh\hegh\uo��lZd�b hilbq_kdbo�kj_^kl\�k\yab�K i_j\hc�iheh\bgu����o ]h^h\�>:JI:�nbgZgkbjm_l�jy^� ijh]jZff�� p_evx� dhlhjuo� y\ey_lky� jZajZ[hldZ�fbdjhfbgbZlxjguo�^Zlqbdh\��kgZ[`_gguo�jZ^bh\hegh�\ufb� mkljhckl\Zfb� k\yab��J_amevlZlu��ihemq_ggu_�ijb�\uiheg_gbb�h^ghc�ba�wlbo�ijh]jZff��FZehfhsgu_�[_k�ijh\h^gu_� bgl_]jZevgu_� fbdjh^Zlqbdb�� �/RZ� 3RZHU�:LUHOHVV�,QWHJUDWHG�0LFURVHQVRUV���ihkem`beb�hkgh\hc�^ey�jZa\_jlu\Zgby�ihke_^mxs_c�ijh]jZffu��;_kijh\h^gu_�bgl_]jZevgu_� k_l_\u_� ^Zlqbdb�� �:LUHOHVV� ,QWHJUDWHG�1HWZRUN� 6HQVRUV��� WlZ� ijh]jZffZ� gZjy^m� k >:JI:�nbgZgkbjm_lky� lZd`_� ih� ebgbb� Bkke_^h\Zl_evkdhc�eZ[hjZlhjbb�:jfbb�KR:� b \uihegy_lky�DZebnhjgbc�kdbf� mgb\_jkbl_lhf� �]�� Ehk�:g^`_e_k�� kh\f_klgh� kgZmqguf�p_gljhf�Zf_jbdZgkdhc�nbjfu�5RFNZHOO��

:gZebabjmxlky� \hafh`ghklb� kha^Zgby� ^Zlqbdh\��jZajZ[Zlu\Z_fuo� \ \b^_� nmgdpbhgZevgh�keh`guo� bZ\lhghfguo�mkljhckl\��Nbabq_kdbc�h[t_f�wlbo�^Zl�qbdh\�ij_^iheZ]Z_lky�khdjZlblv�^h�g_kdhevdbo�dm[b�q_kdbo� fbeebf_ljh\�� FZkkh\h_� ijhba\h^kl\h� lZdbo�^Zlqbdh\ �ijb k_[_klhbfhklb�� kjZ\gbfhc� k k_[_�klhbfhklvx� h[uqguo� fbdjhko_f�� [m^_l� h[_ki_qb�\Zlvky�bkihevam_fhc�^ey�bo�ba]hlh\e_gby�l_ogheh]b_c�fbdjhkbkl_f�� [ebadhc� ih ijbf_gy_fuf� f_lh^Zf� bkj_^kl\Zf�d l_ogheh]bb�bgl_]jZevguo�ko_f�
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Hkgh\gh_� \gbfZgb_� \ jZfdZo� wlhc� ijh]jZffu�m^_ey_lky� \hijhkZf� kha^Zgby� kj_^kl\� jZ^bhk\yab�fbdjhfbgbZlxjguo� ^Zlqbdh\� b kihkh[Zf� ihkljh_gby�kbkl_f� k lZdbfb� ^ZlqbdZfb�� Bkke_^h\Zebkv� ijh[e_fu�\aZbfh^_ckl\by�jZajZ[Zlu\Z_fuo�kbkl_f�ih�jZ^bhdZgZ�eZf� k \g_rgbfb� bgnhjfZpbhggufb� k_lyfb�� Mkh\_j�r_gkl\h\ZeZkv� lZd`_� we_f_glgZy�[ZaZ�fbdjhfbgbZlxj�guo�^Zlqbdh\��\dexqZxsZy�i_j\bqgu_�ij_h[jZah\Zl_eb�g_we_dljbq_kdbo� \_ebqbg� \ we_dljbq_kdb_�� ZgZeh]h�pbnjh\u_� ij_h[jZah\Zl_eb�� pbnjh\u_� ijhp_kkhju�=Z[Zjblgu_�jZaf_ju�jZajZ[Zlu\Z_fuo�mkljhckl\�b agZ�q_gby� ihlj_[ey_fhc� bfb� fhsghklb� [ueb� `_kldh�h]jZgbq_gu�< ����� ]�� >:JI:� gZqZeh� nbgZgkbjh\Zgb_� q_lu�j_oe_lg_c� ijh]jZffu� �;_kijh\h^ghc� ^Zlqbd� kh� k\_jo�gbadhc� ihlj_[ey_fhc� wg_j]b_c�� �8OWUD� /RZ� 3RZHU�6HQVRU��� Ijh]jZffZ� \uihegy_lky� ]jmiihc� bkke_^h\Z�l_e_c� FZkkZqmk_lkdh]h� l_ogheh]bq_kdh]h� bgklblmlZ�ih^�jmdh\h^kl\hf�&K��6RGLQL��:iiZjZlmjgh_�\hiehs_gb_�kdhgkljmbjh\Zgguo� mkljhckl\� gZ� l_ogheh]bq_kdhc� [Za_�ijhba\h^kl\Z� jZ^bhwe_dljhgguo� bgl_]jZevguo� ko_f� ih^�jmdh\h^kl\hf�^hdlhjZ�L�� 7HZNVEXU\�hkms_kl\ey_lky�nbj�fhc� $QDORJ� 'HYLFHV� �]�� Ghj\m^�� rl�� FZkkZqmk_lk���WlZ� `_� nbjfZ� ieZgbjm_l� ijhfure_ggh_� \g_^j_gb_�j_amevlZlh\�� ihemq_gguo� ijb� \uiheg_gbb� mdZaZgghc�ijh]jZffu�Ij_^f_lhf� jZajZ[hldb� \ wlhc� ijh]jZff_� y\ey_lky�mkljhckl\h�� khklhys__� ba� dj_fgb_\h]h� fZljbqgh]h�ij_h[jZah\Zl_ey� bah[jZ`_gby�� bgl_]jbjh\Zggh]h� kfbdjhfbgbZlxjguf� jZ^bhi_j_^Zlqbdhf�� Kdhjhklb�ihlhdZ�i_j_^Z\Z_fhc�bgnhjfZpbb�ih�jZ^bhdZgZem�wlh]h�mkljhckl\Z� fh]ml� ijbgbfZlv� agZq_gby� hl� �� [bl�k^h� �� F[bl�k�� Fhsghklv�� ihlj_[ey_fZy� mkljhckl\hf� \p_ehf�� h]jZgbq_gZ� b g_� ^he`gZ� ij_\urZlv�khhl\_lkl\_ggh�agZq_gbc�hl����fd<l�^h����f<l�

G_kfhljy�gZ� agZqbl_evgu_�mki_ob� \ jZajZ[hld_� mkl�jhckl\� jZ^bhk\yab� ^ey� hkgZ�s_gby� fbdjhfbgbZlxjguo�^Zlqbdh\�� ^Zevg_cr_fm� kh�\_jr_gkl\h\Zgbx� wlbo�mkljhckl\� ij_iylkl\m_l� jy^�nZdlhjh\�� FZeu_� jZaf_ju�^Zlqbdh\� h]jZgbqb\Zxl� jZa�f_ju� ijb_fhi_j_^Zxsbo�Zgl_gg�� qlh�� \ k\hx� hq_j_^v��hij_^_ey_l� g_h[oh^bfhklv� bk�ihevah\Zgby� jZ^bh\heg�fbeeb�f_ljh\h]h� ^bZiZahgZ��<f_kl_� kl_f�� lZdZy� g_h[oh^bfhklv� ieh�oh�kh]eZkh\u\Z_lky�k h]jZgbq_�gbyfb� gZ� fhsghklv�� ihlj_[�ey_fmx� jZ^bhi_j_^ZlqbdZfb��Djhf_� lh]h�� agZqbl_evgmx�fhsghklv� \ ijb_fhi_j_^Zlqb�dZo� jZkoh^mxl� mkljhckl\Z� ij_�h[jZah\Zgby�ihe_agh]h�kb]gZeZ�>ey� h[_ki_q_gby� ^Zlqbdh\� k\yavx� gZ� jZkklhygbyo�ijyfhc� \b^bfhklb� \_kvfZ� i_jki_dlb\gufb� y\eyxlky�kj_^kl\Z�hilbq_kdhc�ijhkljZgkl\_gghc��g_�\hehdhgghc��k\yab�� jZ[hlZxsb_� \ \b^bfhf� b [eb`g_f� BD�^bZiZahgZo�baemq_gby��Ijbf_g_gb_�ihemijh\h^gbdh\uo�eZa_jguo� bklhqgbdh\�� kgZ[`_gguo� dheebfZlhjghc�hilbdhc��iha\hey_l�^h[blvky�madhgZijZ\e_ggh]h�ihlhdZ�baemq_gby�b l_f�kZfuf�kgbablv�lj_[h\Zgby�d fhsghklb�\uoh^gh]h�kb]gZeZ�i_j_^ZlqbdZ�>�@��Ij_^ihql_gb_�hilbq_kdbf�kj_^kl\Zf�\g_rg_c�k\yab�[ueh� hl^Zgh� jZajZ[hlqbdZfb� fbdjhfbgbZlxjguo�Z\lhghfguo� ^Zlqbdh\� ijb� \uiheg_gbb� ijh]jZffu��MfgZy�iuev�� �6PDUW�'XVW��\ DZebnhjgbckdhf� mgb\_j�kbl_l_��]��;_jdeb��ih�aZdZam�>:JI:�>�@��Jmdh\h^bl_eyfb�jZ[hl�ih�ijh]jZff_�y\eyxlky�ijhn��-��3LVWHU�b -��.KDQ��< ijhp_kk_� kha^Zgby� wlbo� ^Zlqbdh\� bkke_^m_lky�\hafh`ghklv� ij_^_evgh]h� mf_gvr_gby� bo� jZaf_jh\��LZdZy� aZ^ZqZ� mkm]m[ey_l�� dZd� m`_� hlf_qZehkv� \ur_��ijh[e_fm� wg_j]hh[_ki_q_gby� ^Zlqbdh\�qlh�ih^l\_j`^Z_l� h[hkgh\Zgghklv� \u[hjZ� hilbq_kdbo�kj_^kl\� k\yab�� g_kfhljy� gZ� aZ\bkbfhklv� __ dZq_kl\Z� hl�khklhygby� Zlfhkn_ju� �aZiue_gghklb�� aZ^ufe_gghklb��lmfZgZ� b l�^��� b h]jZgbq_gby�� k\yaZggu_� k mkeh\b_f�h[_ki_q_gby�ijyfhc�\b^bfhklb�f_`^m�Z[hg_glZfb�< gZqZe_� ����� ]�� bkke_^h\Zl_eb� DZebnhjgbckdh]h�mgb\_jkbl_lZ�\uihegbeb�jZajZ[Zlu\Z_fuc�bfb�^Zlqbd�\ \b^_�lZ[e_ldb�^bZf_ljhf�hdheh� ��ff��D ����� ]��hgb�ieZgbjmxl�mf_gvrblv�]Z[Zjblgu_�jZaf_ju�^ZlqbdZ�^h����� ff�� >ey� ^Zlqbdh\� k lZdbfb� jZaf_jZfb� �beb� _s_�f_gvrbfb��[ueh�bkihevah\Zgh�mkeh\gh_�ihgylb_��mfgZy�iuev���dhlhjh_�hij_^_ebeh�gZa\Zgb_�ijh]jZffu�Dhgkljmdpby� fbdjhfbgbZlxjgh]h� ^ZlqbdZ� kbkl_fu��MfgZy� iuev�� ij_^klZ\e_gZ� gZ� jbkmgd_��<uiheg_ggu_�gZ�hl^_evguo�djbklZeeZo�dj_fgby�i_j\bqguc�ij_h[jZ�ah\Zl_ev�g_we_dljbq_kdhc�\_ebqbgu�\ we_dljbq_kdmx�

Dhgkljmdpby�^ZlqbdZ
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ZgZeh]h�pbnjh\hc� ij_h[jZah\Zl_ev�� pbnjh\hc� ijhp_k�khj� kh\f_klgh� k aZihfbgZxsbf� mkljhckl\hf�� \lhjbq�guc�bklhqgbd�iblZgby�b kheg_qgZy�[ZlZj_y�kfhglbjh\Z�gu� gZ� Zddmfmeylhj_�� ba]hlh\e_gghf� \ \b^_� [_kdhjimk�ghc� lheklhie_ghqghc� kljmdlmju�� Ih� \uqbkebl_evguf�\hafh`ghklyf� dZ`^uc� ^Zlqbd�� dZd� kqblZxl� _]h� jZajZ�[hlqbdb��\ i_jki_dlb\_�[m^_l�khhl\_lkl\h\Zlv�ijhp_kkh�jm� �,QWHO��������Mkljhckl\Z�\g_rg_c�k\yab�ij_^klZ\e_gu�[ehdZfb� nhlhijb_fgbdZ�� eZa_jgh]h� i_j_^ZlqbdZ� bm]hedh\h]h�hljZ`Zl_ey�< khklZ\� [ehdZ� eZa_jgh]h� i_j_^ZlqbdZ� \oh^bl�ihemijh\h^gbdh\uc� eZa_j�� dheebfZlhjgZy� ebgaZ�Nj_g_ey�b a_jdZeh��A_jdZeh�jZaf_s_gh�gZ�hldehgyxs_f�mkljhckl\_� �gZ� dhlhjhf� \ihke_^kl\bb� ij_^iheZ]Z_lky�jZaf_klblv� b nhlhijb_fgbd��� ihkj_^kl\hf� dhlhjh]h�baemq_gb_� i_j_^ZlqbdZ� fh`_l� jZkijhkljZgylvky� \ex[hf�gZijZ\e_gbb�\ ij_^_eZo�\hh[jZ`Z_fhc�ihemkn_�ju�� hibjZxs_cky� gZ� iehkdhklv� hkgh\Zgby� ^ZlqbdZ�BgnhjfZpby� h iheh`_gbyo� hldehgyxs_]h� mkljhckl\Z�ijb� ijh\_^_gbb� k_Zgkh\� k\yab� ^ZlqbdZ� k jZaebqgufb�\g_rgbfb� Z[hg_glZfb� fh`_l� ihlhf� ojZgblvky� \aZihfbgZxs_f� mkljhckl\_� ^ey� \hkijhba\_^_gby� wlbo�iheh`_gbc�ijb�ihke_^mxsbo� k_ZgkZo� k\yab� k Z[hg_g�lZfb�<g_rgbf� Z[hg_glhf� ^ZlqbdZ�� dhlhjhfm� ihklmiZ_l�aZj_]bkljbjh\ZggZy� bf� bgnhjfZpby�� kem`bl� p_gljZev�gZy� klZgpby�� Mkljhckl\Zfb� ^mie_dkghc� k\yab� wlhc�klZgpbb� y\eyxlky� nhlhijb_fgbd� fh^mebjh\Zggh]h�hilbq_kdh]h� baemq_gby�� ihklmiZxs_]h� hl� ^ZlqbdZ�^_fh^meylhj� b ^_rbnjZlhj� ihemq_ggh]h� kb]gZeZ�� ZlZd`_� eZa_jguc� bklhqgbd� baemq_gby��I_j_^ZqZ� bgnhj�fZpbb�hl^ZlqbdZ�gZ�p_gljZevgmx�klZgpbx�hkms_kl\ey�_lky�\ Zdlb\ghf�beb�iZkkb\ghf�j_`bfZo�< kemqZ_�Zdlb\gh]h�j_`bfZ�bkihevam_lky�eZa_jguc�[ehd� ^ZlqbdZ�� Wlbf� [ehdhf� ]_g_jbjm_lky� baemq_gb_��bfimevkgh� ijhfh^mebjh\Zggh_� \ khhl\_lkl\bb� kkb]gZeZfb� i_j\bqgh]h� ij_h[jZah\Zl_ey�� EZa_jguc�i_j_^Zlqbd� ihlj_[ey_l� hlghkbl_evgh� [hevrmx� fhs�ghklv�� agZq_gb_� dhlhjhc� khklZ\ey_l� hdheh� �� f<l�Ihwlhfm�k_Zgk�k\yab�\ lZdhf�j_`bf_�fh`_l�ijh^he`Zlv�ky� \ l_q_gb_� dhjhldh]h� ijhf_`mldZ� \j_f_gb� I_j_^ZqZ�bgnhjfZpbb� ijb� wlhf� hkms_kl\ey_lky�� dZd� mdZau\Zxl�jZajZ[hlqbdb�^ZlqbdZ��eb[h�gZ�jZkklhygb_�g_kdhevdbo�dbehf_ljh\�ijb�gbadbo�kdhjhklyo�ihlhdZ�i_j_^Z\Z_fhc�bgnhjfZpbb��eb[h�gZ�agZqbl_evgh�f_gvrb_�jZkklhygby��gh� ijb� \ukhdbo� kdhjhklyo� wlh]h� ihlhdZ�� ^hklb]Zxsbo�g_kdhevdbo�f_]Z[bl�\ k_dmg^m�Ijb� iZkkb\ghf� j_`bf_� bkihevam_lky� m]hedh\uc�hljZ`Zl_ev��Dhgkljmdlb\gh�hg�khklhbl�ba�lj_o�\aZbfgh�i_ji_g^bdmeyjguo� iehkdhkl_c�� \uiheg_gguo� ba�ihebdjbklZeebq_kdh]h�dj_fgby�k ie_ghqguf�ihdjulb_f�ba�ahe�hlZ��H^gZ�ba�iehkdhkl_c�hljZ`Zl_ey�khijy`_gZ�kwe_dljhklZlbq_kdbf� ijb\h^hf� �ZdlxZlhjhf��� dhlhjuc�fh`_l� hldehgylv� wlm� iehkdhklv� hl� __� bkoh^gh]h�iheh`_gby�� qlh� iha\hey_l� hkms_kl\eylv� bfimevkgmx�fh^meypbx�hljZ`_ggh]h�baemq_gby�eZa_jZ�p_gljZevghc�klZgpbb�HljZ`_ggh_� eZa_jgh_� baemq_gb_� gZijZ\ey_lky�m]hedh\uf�hljZ`Zl_e_f�kljh]h�h[jZlgh�d p_gljZevghc�

klZgpbb�b h^gh\j_f_ggh�fh^mebjm_lky�\ khhl\_lkl\bb�kkb]gZeZfb� i_j\bqgh]h� ij_h[jZah\Zl_ey� ^ZlqbdZ�� M]he�iZ^_gby� bkoh^gh]h� hilbq_kdh]h� baemq_gby� gZ�m]hedh\uc� hljZ`Zl_ev� ^he`_g� kh\iZ^Zlv� k hkvx�kbff_ljbb�� ijhoh^ys_c� q_j_a� lhqdm� khijy`_gby�iehkdhkl_c�hljZ`Zl_ey��b \u^_j`b\Zlvky� k ^himkdhf�\g_kdhevdh� ^_kyldh\� ]jZ^mkh\�� K p_evx� kgb`_gby�lj_[h\Zgbc� kh� klhjhgu� mkljhckl\� \g_rg_c� k\yab� dhjb_glZpbb� ^ZlqbdZ� _]h� dhgkljmdpby�fh`_l� kh^_j`Zlv�g_kdhevdh� m]hedh\uo� hljZ`Zl_e_c� jZaghc�gZijZ\e_gghklb��H^gZdh� \ wlhf� kemqZ_� m\_ebqb\Zxlky�jZaf_ju�^ZlqbdZ�Wdki_jbf_glZevgh�hkms_kl\e_gZ�i_j_^ZqZ�bgnhjfZ�pbb� \ iZkkb\ghf� j_`bf_� hl� ^ZlqbdZ� gZ� p_gljZevgmx�klZgpbx��m^Ze_ggmx�gZ�����f �ijb�\uoh^ghc�fhsghklb�eZa_jZ� [Zah\hc� klZgpbb� ± �� f<l� b kdhjhklb� ihlhdZ�i_j_^Z\Z_fhc� bgnhjfZpbb� ± �� d[bl�k��� JZajZ[hlqbdb�^ZlqbdZ� hlf_qZxl�� qlh� kdhjhklv� wlh]h� ihlhdZ� fh`_l�[ulv�m\_ebq_gZ�\ g_kdhevdh�jZa�ijb�jZkklhygbb�f_`^m�p_gljZevghc� klZgpb_c� b ^Zlqbdhf� \ g_kdhevdh� khl_g�f_ljh\� �\ mkeh\byo� yjdh]h� kheg_qgh]h� hk\_s_gby���Ghqvx� ijb� hlkmlkl\bb� ^\b`_gby� \ha^moZ� wlh� jZkklhy�gb_�fh`_l�[ulv�m\_ebq_gh�^h�g_kdhevdbo�dbehf_ljh\�LZdbf�`_�h[jZahf�\ iZkkb\ghf�b Zdlb\ghf�j_`bfZo�fh`_l� hkms_kl\eylvky� k\yav� f_`^m� ^\mfy� ^ZlqbdZfb��Ijb� wlhf� mkljhckl\Z� k\yab� h^gh]h� ba� gbo�nmgdpbhgb�jmxl�dZd�ZgZeh]bqgh_�mkljhckl\h�p_gljZevghc�klZgpbb�K p_evx� wdhghfbb�fhsghklb�� ihlj_[ey_fhc� ^Zlqb�dhf�� ij_^mkfhlj_gZ� \hafh`ghklv� _]h� jZ[hlu� ijb�hldexq_gguo� mkljhckl\Zo� \g_rg_c� k\yab� b gZdZieb\Z�gbb� bgnhjfZpbb�� aZj_]bkljbjh\Zgghc� i_j\bqguf�ij_h[jZah\Zl_e_f�� \ aZihfbgZxs_f� mkljhckl\_�Ihke_^mxsZy� i_j_^ZqZ� wlhc� bgnhjfZpbb� gZ� p_gljZev�gmx�klZgpbx�hkms_kl\ey_lky�\ hij_^_e_ggu_�ijhf_`ml�db� \j_f_gb� \ iZkkb\ghf� j_`bf_��WlZ� i_j_^ZqZ� bgnhj�fZpbb� fh`_l� ijhba\h^blvky� \ g_dhlhjuo� kemqZyo� ih�ijh]jZff_� p_gljZevghc� klZgpbb�� dh]^Z� __ eZa_jgh_�baemq_gb_�\dexqZ_lky�\ hij_^_e_ggh_�\j_fy�kmlhd��beb�q_j_a�hij_^_e_ggu_�ijhf_`mldb�\j_f_gb�\ aZ\bkbfhklb�hl� ki_pbnbq_kdbo� hkh[_gghkl_c� j_]bkljbjm_fuo�^Zlqbdhf�kh[ulbc��< ^jm]bo�kemqZyo�eZa_jgh_�baemq_gb_�p_gljZevghc� klZgpbb� \dexqZ_lky� \ hl\_l� gZ� dhjhldb_�kb]gZeu� aZijhkZ� kZfh]h� ^ZlqbdZ�� i_j_^Z\Z_fu_� \Zdlb\ghf�j_`bf_�P_gljZevgZy� klZgpby�fh`_l� hkms_kl\eylv� h^gh\j_�f_ggmx� fgh]hdZgZevgmx� k\yav� k ]jmiihc� ^Zlqbdh\�� <wlhf� kemqZ_� \ __� khklZ\_� bkihevam_lky� nhlhijb_fgbd�fZljbqgh]h� lbiZ�� Baemq_gb_� eZa_jZ� wlhc� klZgpbb�ho\Zlu\Z_l� jZchg�� ]^_� gZoh^ylky� ^Zlqbdb��HljZ`_ggh_�b fh^mebjh\Zggh_� dZ`^uf� ba� ^Zlqbdh\� baemq_gb_�j_]bkljbjm_lky� nhlhqm\kl\bl_evgufb� we_f_glZfb�fZljbpu��\oh^ys_c�\ khklZ\�p_gljZevghc�klZgpbb��Ijb�wlhf�g_h[oh^bfh��qlh[u�ihlhd�hilbq_kdh]h�baemq_gby��hljZ`_ggh]h� hij_^_e_gguf� ^Zlqbdhf�� ijboh^beky� gZ�khhl\_lkl\mxsbc� _fm� nhlhqm\kl\bl_evguc� we_f_gl�fZljbpu�p_gljZevghc�klZgpbb�>ey� hp_gdb� lZdh]h� lj_[h\Zgby� jZajZ[hlqbdb�mdZaZgguo� ^Zlqbdh\� jZkkfZljb\Zxl� kemqZc�� dh]^Z�ijhkljZgkl\_ggh_� ihe_� aj_gby� p_gljZevghc� klZgpbb
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khklZ\ey_l� ��u�� f� Z fZljbpZ� ijb_fgbdZ� kh^_j`bl����u���� yq__d�� Ihe_� aj_gby�� khhl\_lkl\mxs__� dZ`^hc�yq_cd_��khklZ\ey_l�\ wlhf�kemqZ_����u����kf��l�_��^Zlqbdb�^he`gu� [ulv� m^Ze_gu� ^jm]� hl� ^jm]Z� gZ� jZkklhygb_� g_�f_g__�����kf�< ih^Z\eyxs_f�[hevrbgkl\_�ijZdlbq_kdbo� kemqZ_\�ihlj_[m_lky� ]hjZa^h� f_g__� iehlgh_� jZkij_^_e_gb_�^Zlqbdh\� \ ijhkljZgkl\_�� H^gZdh� \ kemqZ_�� dh]^Z� gZ�h^bg� b lhl� `_� nhlhqm\kl\bl_evguc� we_f_gl� fZljbpu�ihklmiZxl� kb]gZeu� hl� g_kdhevdbo� ^Zlqbdh\�� gZjy^m� khibkZgguf� ijhkljZgkl\_gguf� jZa^_e_gb_f� kb]gZeh\�^Zlqbdh\�� fh`_l� [ulv� bkihevah\Zgh� bo� \j_f_ggh_�jZa^_e_gb_�Bkihegbl_eb� ijh_dlZ� �MfgZy� iuev�� bamqZxl�\hafh`ghklv� bkihevah\Zgby� [hevrhc� kh\hdmighklb�fbdjhfbgbZlxjguo� ^Zlqbdh\� \ dZq_kl\_� g_dh_]h�bkdmkkl\_ggh]h� h[eZdZ�� h[jZah\Zggh]h� ^ZlqbdZfb�jZkiue_ggufb�\ Zlfhkn_j_�b f_^e_ggh�hk_^Zxsbfb�gZ�A_fex��<u[jhk� fbdjhfbgbZlxjguo� ^Zlqbdh\� \ Zlfh�kn_jm�fh`_l� hkms_kl\eylvky� dZd� k [hjlZ� e_lZl_evguo�ZiiZjZlh\�� lZd� b ihkj_^kl\hf� jZd_lguo� beb� Zjlbee_�jbckdbo�kbkl_f��Ij_^iheZ]Z_lky��qlh�\ke_^kl\b_�fZeuo�jZaf_jh\�b fZkku�lZdbo�^Zlqbdh\�hgb�fh]ml�ih^^_j`b�\Zlvky� \ Zlfhkn_j_� ihlhdZfb� \ha^moZ� gZ� ijhly`_gbb�qZkh\�beb�^g_c��\uihegyy�ijb�wlhf�jZa\_^u\Zl_evgu_�nmgdpbb�:dlb\gh_�mijZ\e_gb_�ihe_lhf�^ZlqbdZ��gZoh^ys_]h�ky� \ \ha^mo_�� fh`_l� hkms_kl\eylvky� ihkj_^kl\hf�fZljbpu� fbdjhfbgbZlxjguo� l\_j^hlhieb\guo�mkdhjbl_e_c��jZajZ[hlZgghc�nbjfhc� 75:� kh\f_klgh� kDZebnhjgbckdbf� l_ogheh]bq_kdbf� bgklblmlhf� ih�aZdZam�>:JI:��H[t_f�nbgZgkbjh\Zgby�jZ[hl�khklZ\be�����feg�^hee�FZljbpZ�ba]hlh\e_gZ�gZ�[Za_� l_ogheh]bb�fbdjhkbk�l_f� b kh^_j`bl� fgh`_kl\h� m]em[e_gbc�� dZ`^h_� ba�dhlhjuo� aZiheg_gh� aZjy^hf� l\_j^h]h� lhieb\Z��<hkieZ�f_g_gb_� kgZjy^Z� hkms_kl\ey_lky� bg^b\b^mZevgh�we_dljbq_kdbf� bfimevkhf�� Iehlghklv� dhfihgh\db�mkdhjbl_e_c� \ fZljbp_� ^hklb]g_l�� dZd� h`b^Z_lky��� luk��ff�� LZdZy� fZljbpZ� iha\hebl� kms_kl\_ggh�m\_ebqblv� ijh^he`bl_evghklv� gZoh`^_gby� \ \ha^mo_�fbdjhfbgbZlxjgh]h� ^ZlqbdZ�� dhlhjhfm� [m^_l� ijb^ZgZ�\ wlhf�kemqZ_�ki_pbZevgZy�]_hf_ljbq_kdZy�nhjfZ�>h\_^_gb_�bgnhjfZpbb�� ihemq_gghc� jZkk_yggufb� \Zlfhkn_j_� fbdjhfbgbZlxjgufb� ^ZlqbdZfb�� ^h�ihlj_[bl_ey� fh`_l� hkms_kl\eylvky� q_j_a� p_gljZevgmx�klZgpbx�� \fhglbjh\Zggmx� \ [bghdev�� Wlh� iha\hebl�gZ[ex^Zlv� \ [bghdev� bah[jZ`_gb_� dhgljhebjm_fhc�f_klghklb� h^gh\j_f_ggh� k mkeh\gufb� hlf_ldZfb��khhl\_lkl\mxsbfb�� gZijbf_j�� ijbkmlkl\bx� \Zlfhkn_j_� Z]_glh\� obfbq_kdh]h� beb� [bheh]bq_kdh]h�hjm`by��\uy\e_gguo�ihkj_^kl\hf�mdZaZgguo�^Zlqbdh\�KhihklZ\e_gb_�mjh\g_c�jZa\blby�kbkl_f�Z\lhghfguo�^Zlqbdh\�� klhysbo� gZ� \hhjm`_gbb� �gZijbf_j��5(0%$66�� b \gh\v� jZajZ[Zlu\Z_fuo� ih� ijh]jZffZf�>:JI:� �gZijbf_j�� ih� ijh]jZff_� �MfgZy� iuev����k\b^_l_evkl\m_l� h lhf�� qlh� bkihevah\Zgb_� \ukhdbo�l_ogheh]bc� hldju\Z_l� j_Zevgmx� i_jki_dlb\m� j_adh]h

khdjZs_gby� jZaf_jh\� jZajZ[Zlu\Z_fuo� ^Zlqbdh\��Khhl\_lkl\_ggh�� klZgh\blky� \hafh`guf� kgbablv� bo�^_fZkdbjmxsb_� ijbagZdb�� mkh\_jr_gkl\h\Zlv� kihkh[u�^hklZ\db� ^Zlqbdh\� gZ� [h_\u_� ihabpbb�� H`b^Z_fZy�gbadZy� k_[_klhbfhklv� ijhba\h^kl\Z� lZdbo� ^Zlqbdh\�iha\hebl� fgh]hdjZlgh� m\_ebqblv� bo� dhebq_kl\h� \kbkl_fZo�� jZa\_^u\Zl_evgu_� \hafh`ghklb� dhlhjuo�ijb�wlhf�kms_kl\_ggh�\hajZklml�Ba� h[s_c� l_hjbb� ihkljh_gby� jZa\_^u\Zl_evguo�l_e_f_ljbq_kdbo�kbkl_f�ke_^m_l��qlh�\f_klh�ijbf_g_gby�keh`gh]h�b ^hjh]h]h�^ZlqbdZ�k \ukhdbfb�\hafh`ghkly�fb� \uy\e_gby� h[t_dlZ� ih� aZ^Zgghc� kb]gZlmj_� \ jy^_�kemqZ_\� p_e_khh[jZag__� bkihevah\Zlv� kh\hdmighklv�f_g__�kh\_jr_gguo��gh�^_r_\uo�^Zlqbdh\��WlZ�p_e_kh�h[jZaghklv�ijhy\ey_lky�hkh[_ggh�hlq_leb\h��dh]^Z�j_qv�b^_l� h fbdjhfbgbZlxjguo� ^ZlqbdZo�� oZjZdl_jbamx�sboky�� dZd� hlf_qZehkv�� gbadhc� k_[_klhbfhklvx� ijhba�\h^kl\Z��Bkihevah\Zgb_�kh\hdmighklb�^Zlqbdh\�\f_klh�h^gh]h�� [he__� keh`gh]h�� iha\hey_l� \ jy^_� kemqZ_\�wdhghfblv�lZd`_�\j_f_ggu_�b wg_j]_lbq_kdb_�j_kmjku�khhl\_lkl\mxsbo�kbkl_f�GZijbf_j��nZdl�ihy\e_gby�q_eh\_dZ�gZ�dhgljhebjm_�fhc� l_jjblhjbb� fh`_l� [ulv� \uy\e_g� ihkj_^kl\hf�Z\lhghfghc� l_e_dZf_ju�� dhlhjZy�� k h^ghc� klhjhgu�^he`gZ� h[eZ^Zlv� kihkh[ghklvx� kdZgbjh\Zlv� \kx� wlm�l_jjblhjbx�� Z k� ^jm]hc� ± h[_ki_qblv� lZdh_� dZq_kl\h�bah[jZ`_gby�� dhlhjh_� iha\hebeh� [u� hlebqblv�� gZijb�f_j�� q_eh\_dZ� hl� djmigh]h� `b\hlgh]h�� Hq_\b^gh�� qlh�^ey� j_r_gby� wlhc� aZ^Zqb� ihlj_[m_lky� aZljZlZ� hij_^_�e_ggh]h� \j_f_gb�� Z lZd`_� wg_j]bb�� ihlj_[e_gghc� l_e_�dZf_jhc�Wdhghfbqg__��k lhqdb�aj_gby�jZkoh^h\Zgby�mdZaZgguo�j_kmjkh\�� wlZ� `_� aZ^ZqZ� fh`_l� [ulv� j_r_gZ�� \qZklghklb�� ihkj_^kl\hf� gZijZ\e_ggh]h� kdZgbjmxs_]h�fbdjhnhgZ� b [he__� ijhklhc� \b^_hdZf_ju� k g_[hevrbf�ihe_f�aj_gby��Hjb_glZpby�dZf_ju�g_ihkj_^kl\_ggh�gZ�\u�y\e_gguc� k ihfhsvx� fbdjhnhgZ� bklhqgbd� a\mdZ�aZ^Zgghc� kb]gZlmju� iha\hebl� j_adh� khdjZlblv� dZd�ijh^he`bl_evghklv� ihbkdh\h]h� j_`bfZ� jZ[hlu� dZf_ju��lZd�b jZkoh^m_fmx�_x�wg_j]bx��ijb�lhc�`_�^hklh\_jghklb�\uy\e_gby� aZ^Zggh]h� h[t_dlZ�� LZdbf� h[jZahf�� dqbkem� hkh[_gghkl_c� i_jki_dlb\guo� kbkl_f� hlghkblky�h`b^Z_fuc�jhkl�qbkeZ�bkihevam_fuo�\ gbo�^Zlqbdh\�>jm]Zy�hkh[_gghklv�h[mkeh\e_gZ�^_nbpblhf�wg_j]_lb�q_kdbo� j_kmjkh\� ^Zlqbdh\�� qlh� gZdeZ^u\Z_l� h]jZgbq_gby�gZ�h[t_f�b kdhjhklv�i_j_^Z\Z_fhc�bfb�bgnhjfZpbb��wg_j�]bx�� aZljZqb\Z_fmx� gZ� [bl� i_j_^Z\Z_fhc� bgnhjfZpbb��jZkklhygb_��gZ�dhlhjh_�i_j_^Z_lky�wlZ�bgnhjfZpby��K mq_�lhf� wlbo� hkh[_gghkl_c� ijbh[j_lZ_l� agZq_gb_�\u[hj� kihkh[h\� i_j_^Zqb� gZ� p_gljZevgmx� klZgpbx�bgnhjfZpbb�� aZj_]bkljbjh\Zgghc� ^ZlqbdZfb�� Wlb�kihkh[u� ^he`gu� [ulv� hilbfZevgufb� dZd� k lhqdb�aj_gby� jZkoh^m_fhc� ^ZlqbdZfb� fhsghklb�� lZd� bkdhjhklb� ihklmie_gby� gZ� p_gljZevgmx� klZgpbx� ihlhdh\�bgnhjfZpbb�HilbfZevghklv� mdZaZgguo� kihkh[h\� fh`_l� [ulv�h[_ki_q_gZ� dhfie_dkgh� kdhhj^bgbjh\Zgguf� bgnhjfZ�pbhgguf� \aZbfh^_ckl\b_f� g_� lhevdh� ^Zlqbdh\� k
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p_gljZevghc� klZgpb_c�� gh� b ^Zlqbdh\� f_`^m� kh[hc�LZdh_� \aZbfh^_ckl\b_�iha\hebl� h]jZgbqblv� jZkijhkljZ�g_gb_�pbjdmebjmxsbo�\ kbkl_f_�g_dhlhjuo�bgnhjfZpb�hgguo� ihlhdh\� kh\hdmighklvx� [ebajZkiheh`_gguo�^Zlqbdh\� b mkljZgblv� wg_j]haZljZlgmx� i_j_^Zqm� wlbo�ihlhdh\�gZ�[he__�m^Ze_ggmx�p_gljZevgmx�klZgpbx��J_qv�b^_l� h ihlhdZo� bgnhjfZpbb�� k\yaZgguo�� gZijbf_j�� ki_j_ijh\_jdhc� [ebajZkiheh`_ggufb� ^ZlqbdZfb�^Zgguo�� ihemq_gguo� h^gbf� ba� khk_^gbo� ^Zlqbdh\�� beb�k\yaZgguo� k mijZ\eyxsbfb� dhfZg^Zfb� ^ey� ]jmiiu�[ebajZkiheh`_gguo�^Zlqbdh\�Hkms_kl\blv� mdZaZggh_� \aZbfh^_ckl\b_��ihkljh_ggh_� ih� ijbgpbim� kZfhhj]ZgbaZpbb��p_e_khh[jZagh��ih�fg_gbx�Zf_jbdZgkdbo�ki_pbZebklh\��gZ� hkgh\_� bamq_gby� aZdhghf_jghkl_c� ih\_^_gby�dhee_dlb\guo� gZk_dhfuo�� lZdbo� dZd� l_jfblu��fmjZ\vb��iq_eu�BgnhjfZpbhggu_� k\yab� \ i_jki_dlb\guo� kbkl_fZo�Z\lhghfguo� ^Zlqbdh\�� ih�\b^bfhfm�� [m^ml� kljhblvky�gZ�hkgh\_�^_p_gljZebah\Zgghc�ko_fu��dh]^Z�bgnhjfZpby�f_`^m� ^ZlqbdZfb� i_j_^Z_lky��fbgmy� gZ� ijhf_`mlhqguo�wlZiZo� p_gljZevgmx� klZgpbx� �ijb� p_gljZebah\Zgghc�ko_f_�\k_�k\yab�^Zlqbdh\�hkms_kl\eyxlky�bkdexqbl_evgh�q_j_a� p_gljZevgmx� klZgpbx��� DZgZeu� k\yab�f_`^m�^ZlqbdZfb�mklZgZ\eb\Zxlky�ijb�wlhf�ih�ijbgpbim��hl� jZ\gh]h� d jZ\ghfm�� beb�ih� �maeh\hfm� ijbgpbim��<ihke_^g_f� kemqZ_� ^\mklhjhggyy� k\yav� k p_gljZevghc�klZgpb_c� hkms_kl\ey_lky� lhevdh� �maeh\ufb��^ZlqbdZfb��dhlhju_�� \ k\hx� hq_j_^v�� bf_xl� ^\mklhjhggxx� k\yav� kg_kdhevdbfb�[ebajZkiheh`_ggufb�^ZlqbdZfb��g_�bf_x�sbfb�k\yab�k p_gljZevghc�klZgpb_c�>_p_gljZebah\ZggZy�ko_fZ�fh`_l�[ulv�bkihevah\ZgZ�lZd`_�ijb�gZjmr_gbb�dZgZeh\�k\yab�f_`^m�g_dhlhjufb�^ZlqbdZfb� b p_gljZevghc� klZgpb_c�� <uy\blv� lZdh_�gZjmr_gb_� fh`gh� iml_f� j_]bkljZpbb� ijhf_`mldZ�\j_f_gb��g_h[oh^bfh]h�^ey�ijhoh`^_gby�dhgljhevgh]h�kb]gZeZ�� i_j_^Z\Z_fh]h� ^Zlqbdhf� gZ� p_gljZevgmx�klZgpbx��b hl\_lZ�gZ� wlhl� kb]gZe��< kemqZ_�� dh]^Z� wlhl�ijhf_`mlhd�\j_f_gb�ij_\urZ_l�aZ^Zgguc�ihjh]��dZgZe�k\yab� ^ZlqbdZ� k p_gljZevghc� klZgpb_c� kqblZ_lky�gZjmr_gguf�Ihkljh_gb_�^_p_gljZebah\Zgghc�ko_fu�ij_^klZ\ey_l�hkh[_ggh� keh`gmx� aZ^Zqm�� dh]^Z� ^Zlqbdb� mklZgh\e_gu�gZ� ih^\b`guo� ieZlnhjfZo� b bo� \aZbfhjZkiheh`_gb_�f_gy_lky�� Z gZebqb_� beb� hlkmlkl\b_� dZgZeh\� k\yab�f_`^m� gbfb� ghkbl� ^bgZfbqguc� oZjZdl_j�� GZ�kh\j_f_gghf� wlZi_�jZajZ[hldZ� Ze]hjblfh\�hj]ZgbaZpbb�k\yab� \ ^_p_gljZebah\Zgguo� kbkl_fZo� Z\lhghfguo�^Zlqbdh\� k ^bgZfbqgh� f_gyxsbfbky� k\yayfb�hkms_kl\ey_lky�\ jZfdZo�ijh]jZffu��MfgZy�iuev���M`_� ^hklb]gmlu_� j_amevlZlu�� ihemq_ggu_� ijb�\uiheg_gbb� jy^Z� ba� i_j_qbke_gguo� ijh]jZff�� [ueb�_s_�\ �����]��\ukhdh�hp_g_gu�wdki_jlZfb�ijZ\bl_evkl�\_gguo� kljmdlmj�KR:� b d\Zebnbpbjh\Zgu� \ dZq_kl\_�h^gh]h�ba�l_ogheh]bq_kdbo�ijhju\h\�>hklmighklv� kbkl_f� k fgh]hqbke_ggufb� b g_^hjh�]bfb�fbgbZlxjgufb�Z\lhghfgufb�^ZlqbdZfb�ijb\_^_l�d ijbgpbibZevguf� baf_g_gbyf� ijZdlbdb� bo� ijbf_g_�gby�� <f_klh� jZaf_s_gby� ^Zlqbdh\� \ f_klZo� gZb[he__

\_jhylgh]h�ihy\e_gby�ijhlb\gbdZ��dZd�\ kemqZ_�ijbf_�g_gby� kbkl_f� 5(0%$66�,5(0%$66�� klZgh\blky�\hafh`guf� fZkkh\h_� bkihevah\Zgb_� ^Zlqbdh\�� qbkeh�dhlhjuo�\ kbkl_fZo�fh`_l�^hklb]Zlv�fgh]bo� lukyq��ih�\k_c� l_jjblhjbb� \h_gguo� ^_ckl\bc�� Wlh� iha\hebl�ihkj_^kl\hf� hlghkbl_evgh� ijhkluo� b ^_r_\uo� mkl�jhckl\�� gh� ijbf_gy_fuo� \ [hevrhf� dhebq_kl\_�ihemqblv�j_amevlZlu��dhlhju_�jZg__�^hklb]Zebkv�aZ�kq_l�bkihevah\Zgby�keh`guo�b ^hjh]bo�kbkl_f��LZdbf�iml_f��ih� fg_gbx� Zf_jbdZgkdbo� \h_gguo� wdki_jlh\�� [m^ml��kha^Zgu� gh\u_� \hafh`ghklb� ^ey� gZ[ex^_gby� bdhgljhey� aZ�jZa\blb_f� kh[ulbc� \ ahgZo�[h_\uo�^_ckl�\bc���qlh�hl\_qZ_l�dhgp_ipbb��<k_h[t_fexs_]h�agZgby�[h_\hc� h[klZgh\db��� ijbgylhc� dhfZg^h\Zgb_f�<K�KR:�Ijh[e_fu� kha^Zgby� rbjhdhho\Zlghc� �mfghc�� k_lb�^Zlqbdh\� �6PDUW� 6HQVRUZHE��� ij_^gZagZq_gghc� ^ey�h[_ki_q_gby�\hckd�fZdkbfZevgh�iheghc�bgnhjfZpb_c�hkblmZpbb� gZ� ihe_� [hy� \ j_`bf_� j_Zevgh]h� \j_f_gb��h[km`^Zebkv� gZ� \klj_q_�� dhlhjZy� \ n_\jZe_� ����� ]�� ih�bgbpbZlb\_�>:JI:�[ueZ�ijh\_^_gZ�k ij_^klZ\bl_eyfb�ijhfure_gguo�nbjf�Bkoh^y�ba�j_amevlZlh\��ihemq_gguo�\ oh^_�\uiheg_�gby� ijh]jZff�� jZa\_jgmluo�>:JI:� k p_evx� kha^Zgby�gh\h]h� ihdhe_gby� kbkl_f� k fbdjhfbgbZlxjgufb�^ZlqbdZfb�� ml\_j`^Zehkv�� qlh� m`_� k_cqZk� kms_kl\mxl�j_Zevgu_� \hafh`ghklb� ijZdlbq_kdhc� j_ZebaZpbb��mfghc�� k_lb� k fgh`_kl\hf� g_^hjh]bo� ^Zlqbdh\�Dhfivxl_jgZy� kj_^Z� wlhc� kbkl_fu� [m^_l� kh^_j`Zlv�h[rbjgu_� dmfmeylb\gu_� [Zau� ^Zgguo� b ijh]jZffgh_�h[_ki_q_gb_�^ey�Z\lhfZlbabjh\Zggh]h�ihbkdZ��kbkl_fZ�lbaZpbb�b ZgZebaZ�fZkkb\h\�bgnhjfZpbb��ihklmiZxs_c�hl� ^Zlqbdh\�� < j_amevlZl_� j_adh� \hajZklml� jZa\_^u\Z�l_evgu_�\hafh`ghklb�kbkl_fu�\ p_ehf�>hiheg_gb_�h[km`^Z_fhc�kbkl_fu�\gh\v�jZajZ[Zlu�\Z_fufb�^ZlqbdZfb�we_dljhfZ]gblguo�kb]gZlmj�kbkl_f�aZ`b]Zgby� ^\b]Zl_e_c� \gmlj_gg_]h� k]hjZgby�� obfbq_�kdbo� kb]gZlmj� \uoehiguo� ]Zah\� wlbo� ^\b]Zl_e_c�� h^h�jZevguo� kb]gZlmj� \h_ggh]h� i_jkhgZeZ�� [h_ijbiZkh\� b\aju\qZluo� \_s_kl\�\ khq_lZgbb� k \b^h\ufb�ijb[hjZ�fb�h[gZjm`_gby�iha\hebl�jZkrbjblv�ghf_gdeZlmjm�\u�y\ey_fuo� p_e_c� b ih\ukblv� ^hklh\_jghklv� bo�b^_glbnbdZpbb�Kh\j_f_ggu_�^hklb`_gby�\ h[eZklb�jh[hlhl_ogbdb�iha\heyxl� h[_ki_qblv� fh[bevghklv� gZoh^ysboky� gZ�[h_\hf� ^_`mjkl\_� fbdjhfbgbZlxjguo� Z\lhghfguo�^Zlqbdh\��qlh�hkh[_ggh�\Z`gh�^ey�ijh\_^_gby�\hckdh�\hc�jZa\_^db�beb�ki_phi_jZpbc�\ ]hjh^kdbo�mkeh\byo�I_j_f_s_gby� ^Zlqbdh\� ^Z`_� gZ� kjZ\gbl_evgh� g_�[hevrb_� jZkklhygby� g_h[oh^bfu� ^ey� h[ke_^h\Zgby�a^Zgbc��\dexqZy�\gmlj_ggb_�ihf_s_gby��^ey�ke_`_gby�aZ�ih^\b`gufb�h[t_dlZfb��\u[hjZ�lZdh]h�f_klhjZkih�eh`_gby� dZ`^h]h� ^ZlqbdZ�� dhlhjh_� gZb[he__� wnn_d�lb\gh�^ey� ihemq_gby� lj_[m_fhc�bgnhjfZpbb�� Z lZd`_�hkms_kl\e_gby�gZ^_`ghc�k\yab�k p_gljZevghc�klZgpb�_c�beb�f_`^m�hl^_evgufb�^ZlqbdZfb��< kemqZ_�[hjv[u�k jZkijhkljZg_gb_f� hjm`by� fZkkh\h]h� mgbqlh`_gby�ih^\b`ghklv�^Zlqbdh\� iha\hebl�� \ qZklghklb�� hij_^_�
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eblv�oZjZdl_j�^_yl_evghklb�\ dhgljhebjm_fuo�ihf_s_�gbyo��b^_glbnbpbjh\Zlv� mklZgh\e_ggh_�\ gbo�h[hjm^h�\Zgb_�Ih^\b`gufb� ghkbl_eyfb� fbdjhfbgbZlxjguo�^Zlqbdh\� ihkem`Zl� fbdjhjh[hlu� >�@�� Wlb� mkljhckl\Z�\hiehsZxsb_� ihke_^gb_� ^hklb`_gby� jh[hlhl_ogbdb� bbf_xsb_� jZaf_ju�� kjZ\gbfu_� k jZaf_jZfb� fbdjhfb�gbZlxjguo� ^Zlqbdh\�� ij_^iheZ]Z_lky� j_Zebah\Zlv� gZ�[Za_� l_ogheh]bb� fbdjhkbkl_f�� Kbkl_fu� Z\lhghfguo�^Zlqbdh\� [m^ml� h[kem`b\Zlvky� khh[s_kl\Zfb� �dheh�gbyfb�� fbdjhjh[hlh\�� dZ`^uc� ba� dhlhjuo� \uihegy_l�bg^b\b^mZevgmx�aZ^Zqm��ih^qbg_ggmx�h[s_c�p_eb�Fbdjhjh[hlZf� ijbkms� jZ^� \Z`guo� ^hklhbgkl\�FZeZy� h[gZjm`b\Z_fhklv� fbdjhjh[hlh\� dZd� \bamZev�guf��lZd�b bgkljmf_glZevguf�iml_f�iha\hebl�kdjulgh�bkihevah\Zlv� bo� \ g_ihkj_^kl\_gghc� [ebahklb� hl�h[t_dlZ� jZa\_^db��<\b^m� kjZ\gbfhc� klhbfhklb�fbdjh�jh[hlh\� b fbdjhfbgbZlxjguo� ^Zlqbdh\� fbdjhjh[hlu�fh]ml� klZlv� l_ogbdhc� h^ghjZah\h]h� ijbf_g_gby�� qlh�bkdexqbl� g_h[oh^bfhklv� j_r_gby� ijh[e_fu� bo� \ha�\jZs_gby�ihke_�\uiheg_gby�ihklZ\e_gghc�aZ^Zqb��Ijb�gZebqbb� jZajZ[hlZgguo� [Zah\uo� bgkljmdpbc�fbdjhjh�[hlh\� \j_f_ggu_� b fZl_jbZevgu_� aZljZlu� gZ� bo�h[hjm^h\Zgb_� fbdjhfbgbZlxjgufb� ^ZlqbdZfb� [m^ml�fbgbfZevgufb�GZ� gZklhys_f�� gZqZevghf� wlZi_� jZa\blby� fbdjhjh�[hlhl_ogbdb��fbdjhkbkl_fu�bkihevamxl�\ jh[hlZo�ebrv�qZklbqgh�� Z hklZevgZy� ZiiZjZlmjgZy� qZklv� \uihegy_lky�\ \b^_� h[uqguo� g_fbgbZlxjbabjh\Zgguo� mkljhckl\��JZaf_ju� lZdbo� fbgb�jh[hlh\� kjZ\gbfu� k jZaf_jZfb�djmiguo�gZk_dhfuo�>�@��< KR:� kha^Zxlky� g_� lhevdh� gZa_fgu_� fbgb� bfbdjhjh[hlu�� gh� b ZgZeh]bqgu_� e_lZxsb_� kj_^kl\Z�>��� �@�� Z lZd`_�� ih�\b^bfhfm�� ieZ\Zxsb_� �kf�� klZlvx�;hqZjh\Z� E�X��� WibgZlv_\Z� B�>�� \ ^Zgghf� ghf_j_�`mjgZeZ���<Z`gh_�agZq_gb_�fh]ml�bf_lv�ijh\h^ysb_ky�ih� aZdZaZf�FH�KR:� b G:K:� jZajZ[hldb�fbgbZlxj�guo� kimlgbdh\�� hkgZs_gguo� khhl\_lkl\mxsbfb�fbdjhfbgbZlxjgufb� ^ZlqbdZfb� b y\eyxsboky�� ih�kms_kl\m��gbadhhj[blZevgufb�fbgb� b fbdjhdhkfbq_�kdbfb� ZiiZjZlZfb��Fh`gh� iheZ]Zlv�� qlh� ijbf_g_gb_�lZdbo� kimlgbdh\� \ khklZ\_� ]jmiibjh\hd�� aZimkdZ_fuo�gZ� hj[blm� e_]dbfb� b k\_joe_]dbfb� ghkbl_eyfb� >�@��gZfgh]h� ih\ukbl� hi_jZlb\ghklv� dhkfbq_kdh]h� jZa\_�^u\Zl_evgh]h�fhgblhjbg]Z�<k_� \b^u� i_j_qbke_gguo� jh[hlhl_ogbq_kdbo� mkl�jhckl\�fh]ml�kem`blv�lZd`_�ghkbl_eyfb�dhffmgbdZpb�hgguo� j_ljZgkeylhjh\�� bkihevam_fuo� \ kbkl_fZo�Z\lhghfguo�^Zlqbdh\�<gh\v� kha^Z\Z_fu_� fbdjhfbgbZlxjgu_� ^Zlqbdb�oZjZdl_jbamxlky� \ukhdhc� \hklj_[h\Zgghklvx� ^ey�j_r_gby� \h_gguo� b ]jZ`^Zgkdbo� aZ^Zq�� Ihwlhfm�ijhp_kku� jZa\blby� wlbo� ^Zlqbdh\� ih� f_j_� ^hklb`_gby�ijZdlbq_kdb� ihe_aguo� j_amevlZlh\� ihemqZl� ijblhd�gh\uo� agZqbl_evguo� kj_^kl\� b klZgml�� ih�\b^bfhfm�ghkblv� j_adh� mkdhjyxsbcky� oZjZdl_j�� ?klv� hkgh\Zgby�iheZ]Zlv��qlh�gZoh^bl�ih^l\_j`^_gb_�ijh]ghagZy�hp_g�dZ�� k^_eZggZy� Zf_jbdZgkdbfb� wdki_jlZfb� ^_kylbe_�

lb_� gZaZ^�� h gZklmie_gbb� wju� fbdjhfbgbZlxjguo�^Zlqbdh\�\ we_dljhgbd_���FbdjhfbgbZlxjgu_� ^Zlqbdb� aZcfml� \Z`gh_�f_klh�\ kn_j_�]jZ`^Zgkdhc�^_yl_evghklb��>Ze_dh�g_�iheguc�i_j_q_gv� aZ^Zq�� dhlhju_� fh]ml� j_rZlvky� lZdbfb�^ZlqbdZfb�� \dexqZ_l� wdheh]bq_kdbc�� f_l_hjheh]bq_�kdbc�� ]_hnbabq_kdbc� hlghkbl_evgh� fZehaZljZlguc�]eh[Zevguc�fhgblhjbg]��bgki_dpbx� ]hjh^kdbo� ljZgk�ihjlguo� ihlhdh\�� f_^bpbgkdmx� \gmljbihehklgmx�^bZ]ghklbdm�� l_e_f_^bpbgkdbc� dhgljhev�� h[ke_^h\Z�gb_�ijhly`_gguo�ljm[hijh\h^guo�fZ]bkljZe_c�GZ� hkgh\_� ^Zlqbdh\� gh\h]h� ihdhe_gby� klZg_l�\hafh`guf� ihkljh_gb_� kbkl_f�� h[_ki_qb\Zxsbo�ihklmie_gb_� kZfhc�rbjhdhc�bgnhjfZpbb�h fZl_jbZev�ghf� fbj_� \ bgnhjfZpbhggu_� k_lb�� \dexqZy� k_lv�Bgl_jg_l� Ihklmie_gb_�wlhc�bgnhjfZpbb�\ hlebqb_�hl�kms_kl\mxs_c� ijZdlbdb� kfh`_l� hkms_kl\eylvky� [_a�mqZklby�q_eh\_dZ�:^_d\Zlghklv� mjh\gy� jZa\blby� jZajZ[Zlu\Z_fuo�Z\lhghfguo� ^Zlqbdh\� kh\j_f_gguf� \hafh`ghklyf�dhfivxl_jghc� l_ogbdb� iha\hebl�� gZdhg_p�� mkljZgblv�hkgh\gh_� ij_iylkl\b_� gZ� imlb� j_r_gby� ijh[e_fu�Z\lhfZlbaZpbb� b dhfivxl_jbaZpbb� kbkl_f� mijZ\e_gby�keh`gufb� ijhfure_ggufb�� wg_j]_lbq_kdbfb� bljZgkihjlgufb�h[t_dlZfb�K\h[h^guc� ^hklmi� \ k_lb� Bgl_jg_l� d fZl_jbZeZf�ijh]jZffu� �MfgZy�iuev��� bf_\rbcky� e_lhf� ����� ]���\ihke_^mxs__� \j_fy� ij_djZs_g�� Wlh� fh`_l� hagZqZlv��qlh� j_amevlZlu� ijh\h^bfuo� ihbkdh\uo� bkke_^h\Zgbc�bf_xl�j_Zevgmx�i_jki_dlb\m�[ulv�bkihevah\Zggufb�\p_eyo�kha^Zgby�jZa\_^u\Zl_evguo�kbkl_f�
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���������;hqZjh\�E�X���FZevp_\�I�I� Khklhygb_� b i_jki_dlb\u�jZa\blby� fbdjhwe_dljhf_oZgbq_kdbo� kbkl_f� aZ� jm[_`hf� ��Fbdjhkbkl_fgZy�l_ogbdZ��������� ���K������������ &KX� 3�%��� /R� 1�5��� %HUJ� (�*��� 3LVWHU� .�6�-�� 2SWLFDO�FRPPXQLFDWLRQ� XVLQJ� PLFUR� FRPHU� FXEH� UHIOHFWRUV� �� ��WK� ,(((�,QWHUQDWLRQDO�ZRUNVKRS�RQ�HOHFWUR�PHFKDQLFDO�V\VWHPV��������3����������%HZDUH�VZDUPV�RI�WLQ\�DLUERUQH�VSLHV���1HZ�6FLHQWLVW��$XJXVL�����������3������Jm[ph\�B�<���G_kl_jh\�<�?���Jm[ph\�<�B� Kh\j_f_ggZy�aZjm[_`gZy� \h_ggZy� fbdjh� b fbgb�jh[hlhl_ogbdZ�� ��Fbdjhkbkl_fgZy�l_ogbdZ��������� ��K������������ I_ljhkyg� W�:��� Gbdbnhjh\Z� E�G� ;_kibehlgu_�\_jlhe_lu� ± hl�fbgb� ^h�fbdjhZiiZjZlh\�� ���Fbdjhkbkl_fgZy�l_ogbdZ��������� ���K�����������Ygd_\bq�X�B���<_jdbg�X�<� Khklhygb_�b i_jki_dlb\u�jZa\blby� e_lZl_evguo� fbdjhZiiZjZlh\� ��� Fbdjhkbkl_fgZy�l_ogbdZ��������� ���K����������� @bjgh\� F�:� Fbdjhdhkfbq_kdb_� bgnhjfZpbhggu_�ZiiZjZlu� gZ� hkgh\_� fbdjhkbkl_fghc� l_ogbdb� ���Fbdjhkbkl_fgZy�l_ogbdZ��������� ���K��������
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M>D�������E�X��;hqZjh\��dZg^��l_og��gZmd��B�>��WibgZlv_\�Bgklblml�ijh[e_fguo�bkke_^h\Zgbc�spstp�ojg�j�qgrsqgltjd}�rbidjtj��qpfdpfo}w�njoj��j�njlrprpcptptgwojygsljw�sjstgn�ib�rucghpn��
Kh\j_f_ggh_� jZa\blb_� fbdjhjh[hl_ogbq_kdbo� kbk�l_f�kihkh[gh�hdZaZlv�kms_kl\_ggh_�\ebygb_�gZ�fgh]b_�h[eZklb�^_yl_evghklb�q_eh\_dZ��\ lhf�qbke_�b \�fhjkdhc�kj_^_��DZd�kqblZxl�aZjm[_`gu_�wdki_jlu��\ ijhfure_g�ghf� ijhba\h^kl\_� b dhgljhe_� aZ� hdjm`Zxs_c� kj_^hc�fbdjhjh[hlu� \ ;;,� \_d_�[m^ml�b]jZlv� \_^msmx� jhev��L_ogheh]bq_kdhc� [Zahc� fbdjhjh[hlhl_ogbdb� y\ey_lky�fbdjhwe_dljhf_oZgbdZ� � \ukhdZy�l_ogheh]by�^\hcgh]h�gZagZq_gby�� [ZabjmxsZyky� gZ� bkihevah\Zgbb� f_lh^h\�b kj_^kl\� fbdjhwe_dljhgbdb� >�@�� < KR:� b Yihgbb�hkms_kl\ey_lky�jy^�ijh_dlh\��p_evx�dhlhjuo�y\ey_lky�kha^Zgb_�ih^\h^guo�fbgb� b fbdjhjh[hlh\�< KR:� bgbpbbjmxsbf� nZdlhjhf� \ jZa\blbb�fbdjhkbkl_fghc� l_ogheh]bb� klZeh� ihy\e_gb_� ijh�]jZffu� fbdjhwe_dljhf_oZgbq_kdbo� kbkl_f� �FWFK���jZajZ[hlZgghc� ih� aZdZam� MijZ\e_gby� i_jki_dlb\guo�bkke_^h\Zgbc� fbgbkl_jkl\Z� h[hjhgu� KR:� �'$53$��k gZa\Zgb_f� �0(06� � 0LFURHOHFWURPHFKDQLFDO� 6\VWHPV��>�@��Ij_^iheZ]Z_lky�� qlh� gh\u_� jZa\_^u\Zl_evgu_�ih^\h^gu_� eh^db�� dhlhju_� ieZgbjmxl� ihklZ\blv� gZ�\hhjm`_gb_�k �����]���[m^ml�hkgZs_gu�dZd�ih^\h^gufb�jZa\_^u\Zl_evgufb�fbdjhjh[hlZfb��lZd�b e_lZl_evgu�fb� fbdjhZiiZjZlZfb�� aZimkdZ_fufb� \ \ha^mo� ba�ih^\h^gh]h�iheh`_gby�>�@��< eZ[hjZlhjbb�>j_ci_jZ��'UDSHU��KR:�bgl_gkb\gh�\_^mlky� bkke_^h\Zgby� ih� kha^Zgbx� [_awdbiZ`guo�ih^\h^guo�ZiiZjZlh\��XQPDQQHG�XQGHUVHD�YHKLFOH�889��ih\ur_gghc� fZg_\j_gghklb� gZ� hkgh\_� l_ogbq_kdhc�bfblZpbb� ^\b`_gby� ju[�� Ij_^iheZ]Z_lky�� qlh� [m^ml�kha^Zgu� ih^\h^gu_� ZiiZjZlu�� oZjZdl_jbamxsb_ky�fZeuf� jZ^bmkhf� jZa\hjhlZ�� fZeuf� \j_f_g_f� jZa]hgZ�b lhjfh`_gby�� <g_rgbc� \b^� h^gh]h� ba� hiulguo�h[jZaph\� lZdh]h� ih^\h^gh]h� jh[hlZ�ju[u� ihdZaZg� gZ�jbk� �� �kf�� q_l\_jlmx� klhjhgm� h[eh`db��� Jh[hl�ju[Z�bf__l�fZkkm� ���������d]��^ebgm� �����f b�fh`_l� jZa\b�\Zlv�kdhjhklv�^h���df�q�< l_q_gb_������]��^Zgguc�h[jZa_p�ijhr_e�fgh]hdjZlgu_�bkiulZgby� dZd� \ aZdjulhf� [Zkk_cg_� Gvx�=_firbj�kdh]h�mgb\_jkbl_lZ� �jbk�� ��� kf�� q_l\_jlmx� klhjhgm�h[eh`db���lZd�b \�hldjuluo�Zd\Zlhjbyo��< oh^_�bkiulZgbc�[ueb� hljZ[hlZgu� ]b[dZy� dhgkljmdpby� dhjimkZ�ih^\h^gh]h� jh[hlZ� b Ze]hjblfu� mijZ\e_gby� _]h�^\b`_gb_f�< FZkkZqmk_lkdhf�l_ogheh]bq_kdhf�bgklblml_��0,7��kha^Zg� ih^\h^guc� jh[hl� �JLd_���SmdZ��� ^ebghc�a�������� f�� kihkh[guc� jZa\b\Zlv� kdhjhklv� ^h� ���� f�k�jbk�����kf��q_l\_jlmx�klhjhgm�h[eh`db���>Zgguc�jh[hl�y\ey_lky� ke_^mxsbf� wlZihf� jZa\blby� wdki_jbf_glZev�gh]h�ih^\h^gh]h�jh[hlZ� �LbiZ��� kha^Zggh]h�\ ����� ]��\wlhf�`_�bgklblml_�

;hevrhc� h[t_f� GBHDJ� ih� kha^Zgbx� ih^\h^guo�fbdjhjh[hlh\�\ KR:�ijh\h^blky�\ jZfdZo�dhfie_dk�ghc� ijh]jZffu� �Ih^\h^gu_� jh[hlu� gZ� ijbgpbiZo�[bhfbfbdjbb� � %LRPLPHWLF� 8QGHUZDWHU� 5RERW��� >ZggZy�ijh]jZffZ�j_Zebam_lky�ih^�jmdh\h^kl\hf�>_iZjlZf_glZ�we_dljhgbdb� b \uqbkebl_evghc� l_ogbdb� KR:� ijb�mqZklbb� P_gljZ� fhjkdbo� gZmd� b K_\_jh�<hklhqgh]h�mgb\_jkbl_lZ� \ ;hklhg_��Hkgh\ghc� aZ^Zq_c� ijh]jZffu�y\ey_lky� kha^Zgb_� iheghklvx� Z\lhghfguo� ih^\h^guo�fbdjhjh[hlh\�� bfblbjmxsbo� ^\b`_gb_� fhjkdbo�[bheh]bq_kdbo� h[t_dlh\�� Ih^h[gu_� jZajZ[hldb�ijh\h^ylky�b \�K_\_jh�AZiZ^ghf�mgb\_jkbl_l_�\ QbdZ]h�>�@��H`b^Z_lky��qlh�^Zggu_� jZajZ[hldb� gZc^ml�rbjhdh_�ijbf_g_gb_� \ \h_gguo� p_eyo�� kj_^b� dhlhjuo� fh`gh�\u^_eblv�ke_^mxsb_�x h[gZjm`_gb_�ih^\h^guo�fbg�\ f_edhf�fhj_�x hk\_s_gb_�ih^\h^ghc�h[klZgh\db�x j_r_gb_� aZ^Zq� ih� [h_\hfm� hojZg_gbx� gZ^\h^guo�dhjZ[e_c�b ih^\h^guo�eh^hd�x ih^^_j`dZ� Z\Zjbcgh�kiZkZl_evguo� jZ[hl� gZ�aZlhgm\rbo�h[t_dlZo�x hj]ZgbaZpby�k\yab�k ih^\h^gufb�eh^dZfb�< oh^_�j_ZebaZpbb�ijh]jZffu��%LRPLPHWLF�8QGHUZD�WHU� 5RERW�� [ueb� jZajZ[hlZgu� fZd_lgu_� h[jZapu� ^\mo�ih^\h^guo� fbdjhjh[hlh\�� �Jh[hl�eh[kl_j� ± /REVWHU�5RERW�� b �Jh[hl�fbgh]Z� 8QGXODWRU\� 5RERW�� �jbk�� �� b��� kf��q_l\_jlmx� klhjhgm�h[eh`db���JZajZ[hldb�hkms_�kl\eyebkv� ijb� nbgZgkh\hc� ih^^_j`d_� MijZ\e_gby�i_jki_dlb\guo�bkke_^h\Zgbc�b jZajZ[hlhd�FH�KR:� �'$53$� �Hl^_e� h[hjhgguo� gZmd� '62�� b MijZ\e_gby�gZmqguo� bkke_^h\Zgbc� <FK� KR:� � 215 ��]jZgl��������������������< Yihgbb� dhfiZgby� ih� ijhba\h^kl\m� b]jmr_d��7DNDUD� &R�� jZajZ[hlZeZ� ^\_� fh^_eb� ih^\h^guo�jh[hlh\� �$TXDURLG�)LVK�� �jbk�� ���kf��q_l\_jlmx�klhjhgm�h[eh`db�� >�@�� Ih� aZy\e_gbx� ij_ab^_glZ� dhfiZgbb�klhbfhklv� wlbo� b]jmr_d� g_� [m^_l� ij_\urZlv� ���� ^he��KR:�� �:d\Zjhb^u�� ij_^klZ\eyxl� kh[hc� ju[u� bf_^mau�� dhlhju_� jZ[hlZxl� hl� kheg_qguo� b k\_lh\uo�[ZlZj_c�� < j_amevlZl_� q_luj_o� e_lgbo� bkke_^h\Zgbc��ijh\_^_gguo� yihgkdhc� dhfiZgb_c� 0LWVXELVKL� +HDY\�,QGXVWULHV�[ue� kha^Zg� fZeh]Z[Zjblguc� ju[hih^h[guc�jh[hl� �jbk�� ���kf��q_l\_jlmx�klhjhgm�h[eh`db���H[sb_�aZljZlu� gZ� ijh\_^_gb_� wlbo� bkke_^h\Zgbc� khklZ\beb��� feg� ^he�� KR:�� Ju[hih^h[guc� jh[hl� bf__l� fZkkm�a���� d]�� ^ebgm� ��� kf� b kihkh[_g� ih^� \h^hc� jZa\b\Zlv�fZdkbfZevgmx� kdhjhklv� a���� df�q��JZaf_s_ggu_�\ g_f�Zddmfmeylhjgu_� [ZlZj_b� h[_ki_qb\Zxl� _]h� ieZ\Zgb_�ih^�\h^hc�\ l_q_gb_����fbg�Kha^Z\Z_fu_� ih^\h^gu_�fbdjhkbkl_fu� oZjZdl_jbam�xlky�\ukhdhc�\hklj_[h\Zgghklvx�^ey�j_r_gby�\h_gguo�b ]jZ`^Zgkdbo� aZ^Zq��Ihwlhfm�ijhp_kku�jZa\blby� wlbo�fbdjhjh[hlh\� ih� f_j_� ^hklb`_gby� ijZdlbq_kdb�ihe_aguo�j_amevlZlh\�ihemqZl�ijblhd�gh\uo�agZqbl_ev�guo� kj_^kl\� b klZgml�� ih�\b^bfhfm�� ghkblv� j_adh�mkdhjyxsbcky�oZjZdl_j�Kibkhd�ebl_jZlmju ���Debfh\�>�F��� <Zkbev_\�:�:���Emqbgbg�<�<���FZevp_\�I�I� I_j�ki_dlb\u�jZa\blby�fbdjhkbkl_fghc �l_ogbdb�\ ;;,�\_d_����Fbdjhkbk�l_fgZy�l_ogbdZ��������� ���K����������;hqZjh\�E�X���FZevp_\�I�I� Khklhygb_�b i_jki_dlb\u�jZa\blby�fbdjh�we_dljhf_oZgbq_kdbo� kbkl_f� aZ� jm[_`hf� ��� Fbdjhkbkl_fgZy� l_ogb�dZ������� ���K�����������EZaZj_\�:� Kmi_j��>`bffb�DZjl_j��� ih^eh^dZ�[m^ms_]h�����Gh\u_�ba\_klby�����������������Ihdjh\kdbc� <� Db[hj]�Zfnb[by� ��� �H[sZy� ]Za_lZ�� ����������������� �������������Ju[u�jh[hlu�̂ ey�yihgkdbo�̂ _l_c�����K_]h^gy��� �����������������

JZkkfhlj_gu� \hafh`ghklb� kha^Zgby� jZaebqguo�fbgb� b fbdjhkbkl_f�� bkihevam_fuo� ih^� \h^hc�� ^ey�^hklb`_gby�gh\h]h�mjh\gy�jZa\blby�fhjkdbo�l_ogheh�]bc�
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M>D�������������������<�?��A_feydh\��J�=� DjurlZev��dZg^��nba��fZl��gZmd��:�<��F_^\_^v��^�j nba��fZl��gZmd� <�<��R_f_l��dZg^��obf��gZmd��Bgklblml�jZ^bhl_ogbdb�b we_dljhgbdb�J:G�]��Njyabgh��(�PDLO��DYP#PV�LUH�UVVL�UX�ebipd}k�fbtyjl�s�qgrgstrbjdbg�npk�sgmgltjdopst~��ob�psopdgqbd�dpmopdpfb�
�

=Zah\u_� ^Zlqbdb� gZ� ih\_joghklguo� Zdmklbq_kdbo�\hegZo� �I:<�� \ gZklhys__� \j_fy� gZoh^yl� rbjhdh_�ijbf_g_gb_�\ ]Zah\uo�ZgZebaZlhjZo�lbiZ� �we_dljhgguc�ghk�� >�@��Hkgh\ghc� qZklvx� wlh]h� ijb[hjZ� y\ey_lky� lZd�gZau\Z_fZy� j_r_ldZ� ^Zlqbdh\� � gZ[hj� ba� g_dhlhjh]h�qbkeZ�^Zlqbdh\��dhlhju_�h[eZ^Zxl�jZaghc�qm\kl\bl_ev�ghklvx� d jZaebqguf� obfbq_kdbf� \_s_kl\Zf�� JZaebqb_�hldebdh\� ^hklb]Z_lky� a^_kv� aZ� kq_l� bkihevah\Zgby�jZaebqguo� qm\kl\bl_evguo� ihdjulbc� gZ� dZ`^hf�^Zlqbd_�j_r_ldb��Hkgh\ghc�g_^hklZlhd��ijbkmsbc�wlbf�^ZlqbdZf�� aZdexqZ_lky� \ g_h^bgZdh\hc� kdhjhklb�klZj_gby�qm\kl\bl_evguo�ihdjulbc�< gZklhys_c� jZ[hl_� hibku\Z_lky� i_j_kljZb\Z_fuc�]Zah\uc�I:<�^Zlqbd��k_e_dlb\ghklv�dhlhjh]h�hij_^_ey�_lky� g_� k\hckl\Zfb� qm\kl\bl_evgh]h� ihdjulby�� ZagZq_gb_f� we_dljbq_kdh]h� gZijy`_gby�� ijbeh`_ggh]h�d f_lZeebq_kdhfm� \hegh\h^m�� ih� dhlhjhfm� jZkijhkljZ�gy_lky�I:<��H[km`^Zxlky�\hafh`ghklb�bkihevah\Zgby�lZdh]h�^ZlqbdZ�\ j_r_ldZo�^Zlqbdh\�]Zah\h]h�ZgZebaZ�lhjZ�lbiZ��we_dljhgguc�ghk��b ]Zah\uo�ojhfZlh]jZnZo��Hlf_lbf�� qlh� hibku\Z_fuc� ^Zlqbd�� rbjbgZ� ]Zah�qm\kl\bl_evgh]h� dZgZeZ� dhlhjh]h� fh`_l� khklZ\eylv�\k_]h� g_kdhevdh�fbdjhf_ljh\�� ij_^klZ\ey_lky� i_jki_d�lb\guf� ^ey� ijbf_g_gby� \ ]ZahZgZebabjmxsbo� mkljhc�kl\Zo�fbdjhkbkl_fghc�l_ogbdb�Dhgkljmdpby� ^ZlqbdZ� ko_fZlbqgh� bah[jZ`_gZ� gZ�jbk����Z��< dZq_kl\_�ih^eh`db�[ue�bkihevah\Zg�iv_ahwe_d�ljbq_kdbc�djbklZee��������<�;OL1EH���jZaf_jhf���u�u�����ff���>ey�\ha[m`^_gby�b ijb_fZ�I:<�bkihevah\Zebkv�^\Z�\klj_qgh�rluj_\uo� ij_h[jZah\Zl_ey� �<RI�� ��� DZ`^uc�<RI� khklhye� ba� ��� iZj� we_dljh^h\�k ijhkljZgkl\_gguf� i_jbh^hf� �� fdf� b Zi_jlmjhc�����fdf�� JZkklhygb_�f_`^m�<RI� [ueh� ����ff��:exfb�gb_\uc�I:<�\hegh\h^���� \ \b^_� madhc�ihehkdb�rbjbghc����fdf�b ^ebghc���ff��\f_kl_�k Zdmklbq_kdbfb�dhgp_gljZ�lhjZfb �� b we_dljh^Zfb� \hegh\h^Z � [ue jZkiheh�

`_g�f_`^m�<RI��We_dljh^u�gZoh^bebkv�gZ�jZkklhygbb�\k_]h� ebrv� ���fdf� hl� \hegh\h^Z�� wlh� iha\heyeh� ihem�qZlv�kbevgu_�we_dljbq_kdb_�ihey�\[ebab�\hegh\h^Z�ijb�kjZ\gbl_evgh�g_[hevrbo�agZq_gbyo�gZijy`_gby�gZ�g_f��<ghkbfu_�ihl_jb�ebgbb�aZ^_j`db��k I:<�\hegh\h^hf���dhlhjhc�ih�kms_kl\m�b y\ey_lky�jZkkfZljb\Z_fuc�I:<�^Zlqbd��gZ�hkgh\ghc�qZklhl_�����F=p�\ ���hfghf�ljZdl_�b [_a�kh]eZkmxsbo�we_f_glh\�khklZ\beb� ���^;��IhehkZ�ijhimkdZgby�gZ�mjh\g_���^;�jZ\gyeZkv����F=p��<i_j\u_�lZdZy� Zdmklbq_kdZy� ebgby� aZ^_j`db�[ueZ� bkihevah\ZgZ�Z\lhjZfb� >�@�� >�@� \ \ukhdhqm\kl\bl_evguo� ^ZlqbdZo�we_dljbq_kdh]h� gZijy`_gby� b \� nZah\jZsZl_eyo� gZ�I:<�>ey� baf_j_gby� hldebdZ� ^ZlqbdZ� bkihevah\ZeZkv�wdki_jbf_glZevgZy� mklZgh\dZ�� ihdZaZggZy� ko_fZlbqgh�gZ�jbk�����[��Bkke_^m_fuc�I:<�^Zlqbd�\ f_lZeebq_kdhf�dhjimk_� k we_dljbq_kdbfb� \u\h^Zfb� ^ey� ih^dexq_gby�d baf_jbl_evghc�ZiiZjZlmj_�b kh�rlmp_jZfb�^ey�ih^Zqb�b hl\h^Z� ]ZaZ� ihf_sZeky� \ l_jfhklZl� L��� \ dhlhjhf�ih^^_j`b\ZeZkv� ihklhyggZy� l_fi_jZlmjZ� �� �K ��� ������K�� <gmlj_ggbc� h[t_f� f_lZeebq_kdh]h� dhjimkZ�[ue�hdheh� ���� kf���< dZq_kl\_� ]ZaZ�ghkbl_ey�bkihevah�\Zeky� Zahl�� Kdhjhklv� ]Zah\h]h� ihlhdZ� \ wdki_jbf_gl_�jZ\gyeZkv ���kf��fbg��������L_klh\u_� ZgZeblu� \ \b^_�

Jbk�����Ko_fZlbqgh_�bah[jZ`_gb_�dhgkljmdpbb�I:<�^ZlqbdZ�bwdki_jbf_glZevghc�mklZgh\db�Z � dhgkljmdpby�I:<�^ZlqbdZ� [ ± wdki_jbf_glZevgZy�mklZgh\dZ�

HibkZg� i_j_kljZb\Z_fuc� ]Zah\uc� ^Zlqbd� gZih\_joghklguo� Zdmklbq_kdbo� \hegZo �I:<��� \ hkgh\_�dhgkljmdpbb� dhlhjh]h� e_`bl� \hegh\h^gZy� ebgbyaZ^_j`db� gZ� I:<�� H[km`^Z_lky� i_jki_dlb\ghklvbkihevah\Zgby�lZdh]h� ^ZlqbdZ� \ ]Zah\uo� ojhfZlh]jZ�nZo� b j_r_ldZo� k_gkhjh\� ]Zah\h]h� ZgZebaZlhjZ�lbiZ��we_dljhgguc�ghk���Z lZd`_�\ fbgbZlxjguo�]ZahZgZ�ebaZlhjZo�� ba]hlh\e_gguo� f_lh^Zfb� fbdjhkbkl_f�ghc�l_ogbdb�
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Jbk�����Baf_j_ggu_�hldebdb�^ZlqbdZ�gZ�iZju�jZaebqguo�kibjlh\��� � f_lZghe��� � ijhiZghe����� � wlbeh\uc�kibjl��� � ijhiZghe��� �bahZfbeh\uc�kibjl��Z � ijb�hlkmlkl\bb�we_dljbq_kdh]h�gZijy`_gby�gZ�\hegh\h^_� [ �ijb�ijbeh`_gbb�gZ�\hegh\h^�we_dljbq_kdh]h�gZijy`_gby����<�
`b^dhklb� h[t_fhf� ���� fde� k ihfhsvx� fbdjhrijbpZ�ih^Z\Zebkv� \ bkiZjbl_ev�� ihf_s_gguc� \ l_jfhklZl�L�k ihklhyggh�ih^^_j`b\Z_fhc�l_fi_jZlmjhc������K��WlZ�l_fi_jZlmjZ� [ueZ� \ur_� l_fi_jZlmju� dbi_gby� \k_o�bkihevam_fuo�\ wdki_jbf_gl_�ZgZeblh\�GZ� \oh^ghc�<RI� ^ZlqbdZ� ih^Z\Zeky� kb]gZe� qZklh�lhc� ����F=p� b fhsghklvx� ��f<l��Kb]gZe� kgbfZeky� k\uoh^gh]h� <RI� b k� ihfhsvx� nZahf_ljZ� baf_jyeky�k^\b]�nZau�kb]gZeZ�dZd�nmgdpby�\j_f_gb��hldebd�I:<�^ZlqbdZ���GZ� jbk�� ��Z ij_^klZ\e_gu� baf_j_ggu_� hldebdb�^ZlqbdZ�gZ�jZaebqgu_�kibjlu�\ hlkmlkl\bb�gZijy`_gby�gZ� we_dljh^Zo� \hegh\h^Z� �\ wlhf� kemqZ_� \hegh\h^� bwe_dljh^u�we_dljbq_kdb�aZdhjhq_gu���<b^gh��qlh�I:<�^Zlqbd� jZaebqZ_l� kibjlu� ^Z`_� [_a� qm\kl\bl_evgh]h�ie_ghqgh]h�ihdjulby��B wlh�ihgylgh��lZd�dZd�nbabq_k�db_�k\hckl\Z�jZaebqguo�kibjlh\� �l_fi_jZlmjZ�dbi_gby��iehlghklv�� \yadhklv�� ^Z\e_gb_� gZkus_gguo� iZjh\�hlebqZxlky�^jm]�hl�^jm]Z��lh�hgb�b ih�jZaghfm�\ebyxl�gZ� jZkijhkljZg_gb_� I:<� ijb� Z^khj[pbb� b ^_khj[pbb�fhe_dme�kibjlh\�

Ijbeh`_ggh_�gZ�we_dljh^u�\hegh\h^Z�gZijy`_gb_�f_gy_l�dZjlbgm�hldebdh\�^ZlqbdZ��Ba�jbk�� ��[ \b^gh��qlh� h^gh� b lh�`_� agZq_gb_� we_dljbq_kdh]h� gZijy`_�gby��\ gZr_f�wdki_jbf_gl_�wlh�����<���ijbeh`_ggh]h�d \hegh\h^m��ih�jZaghfm�\eby_l�gZ�hldebd�^ZlqbdZ�gZ�iZju�jZaebqguo�kibjlh\�Nbabq_kdbc� f_oZgbaf� \ebygby� ijbeh`_ggh]h� d^Zlqbdm�gZijy`_gby�gZ�_]h�hldebd�\ gZklhys__�\j_fy�^ey� gZk� g_� iheghklvx� ihgyl_g�� Fu� iheZ]Z_f�� qlh�g_kdhevdh�nZdlhjh\�h^gh\j_f_ggh�\ghkyl�k\hc�\deZ^�\ wlh� y\e_gb_�� GZb[he__� agZqbl_evguc� ba� gbo�� ih�gZr_fm� fg_gbx�� � wlh� aZ\bkbfhklv� hldebdZ� ^ZlqbdZ�gZ� ^Zgguc� ]Za� hl� baf_g_gbc� dhfihg_glh\�f_oZgbq_�kdbo�kf_s_gbc�\ I:<�ijb�^_ckl\bb�we_dljbq_kdbo�ih�e_c� >�@�� Kj_^b� ^jm]bo� nZdlhjh\� ke_^m_l� mihfygmlv� h\hafh`ghf� \ebygbb� we_dljbq_kdbo� ihe_c� gZ� ijhp_kku�Z^khj[pbb�b ^_khj[pbb�fhe_dme� ZgZeblZ� gZ� jZ[hq_c� ih\_joghklb�^ZlqbdZ�>ey�bkke_^h\Zgby�\hafh`ghklb�jZ[hlu�\hegh\h^gh�]h� ^ZlqbdZ� \ dZq_kl\_� ojhfZlh]jZnbq_kdh]h� ^_l_dlhjZ�f_`^m� ^habjmxsbf� mkljhckl\hf� b ^Zlqbdhf� mklZgZ\�eb\ZeZkv�jZa^_ebl_evgZy�dhehgdZ�k g_ih^\b`ghc�nZahc��^ebghc� �� f�� \gmlj_ggbf� ^bZf_ljhf� �� ff b� jZ[hq_c�l_fi_jZlmjhc� ����K�� �Ihebkhj[����� < dZq_kl\_� ZgZeb�abjm_fuo� \_s_kl\� bkihevah\Zebkv� Zp_lhg� b wlbeh\uc�kibjl�� < j_amevlZl_� ijb� \\_^_gbb� ijh[u� wlbeh\h]h�kibjlZ� gZ� hldebd_� ^ZlqbdZ� ihy\eyxlky� m`_� ^\Z� ibdZ��h^bg� ba� dhlhjuo� h[mkeh\e_g� iZjZfb� \h^u�� Z ^jm]hc� �iZjZfb� kibjlZ�� Ijh^bnn_j_gpbjh\Z\� ihemq_ggu_�djb\u_�hldebdh\�^ZlqbdZ�gZ�ijh[u�wlbeh\h]h�kibjlZ�b Zp_lhgZ� b h[t_^bgb\� bo� gZ� h^ghf� ]jZnbd_�� fu�ihemqbeb�hldebd�gZr_]h�^ZlqbdZ�gZ�jZagu_�\_s_kl\Z�k [he__�q_ldbf�jZa^_e_gb_f�ibdh\��ZgZeh]bqguc�ih�\b�^m�h[uqghc�ojhfZlh]jZff_��jbk������K ihfhsvx� \hegh\h]h� ^ZlqbdZ� ijh\h^beky� ZgZeba�lj_odhfihg_glghc�kf_kb��jbk������>ey�wlh]h�\ \h^dm�[ue�^h[Z\e_g� f_lbeh\uc� kibjl� �djb\Zy� ���� :gZebabjmy�

Jbk�����Hldebdb�^ZlqbdZ�gZ�ijh[u�wlbeh\h]h�kibjlZ�b Zp_lhgZ�\wdki_jbf_gl_�k ojhfZlh]jZnbq_kdhc�dhehgdhc
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ojhfZlh]jZnbq_kdb_� djb\u_� wlbeh\h]h� kibjlZ� �djb�\Zy�����\h^db� �djb\Zy����b gZr_c�ijb]hlh\e_gghc�kf_kb��djb\Zy�����fh`gh�aZf_lblv��qlh�gZ�ojhfZlh]jZnbq_kdhc�djb\hc�� mf_gvrbebkv�ibdb�\h^u�b wlbeh\h]h�kibjlZ�bihy\beky�ibd�f_lbeh\h]h�kibjlZ��Z gZ�ojhfZlh]jZnbq_�kdhc�djb\hc�� m\_ebqbeky�ibd�\h^u��Lh�_klv�k ihfhsvx�\hegh\h^gh]h� ^ZlqbdZ� \hafh`gh� g_� lhevdh� jZkihagZ\Z�gb_�\_s_kl\�b kf_kb�\_s_kl\��gh�b dhebq_kl\_ggh_�hi�j_^_e_gb_� h[t_fguo� dhgp_gljZpbc� dhfihg_glh\� ]Zah�\hc�kf_kb��agZqbl�_]h�fh`gh�\iheg_�mki_rgh�ijbf_gylv�\ dZq_kl\_�ojhfZlh]jZnbq_kdh]h�^_l_dlhjZ�>ey�kjZ\g_gby�\hegh\h^gh]h�^ZlqbdZ�k ^jm]bfb�ojh�fZlh]jZnbq_kdbfb� ^_l_dlhjZfb� [m^_f� ke_^h\Zlv� f_lh�^bd_�� baeh`_gghc� \ jZ[hl_� >�@��H[uqgh� ij_^iheZ]Zxl��qlh�ibd�ZgZebabjm_fh]h�\_s_kl\Z�bf__l�nhjfm�jZkij_�^_e_gby�=ZmkkZ�b k\yav�f_`^m�dhgp_gljZpb_c�\_s_kl\Z�\fZdkbfmf_� ibdZ�� ojhfZlh]jZnbq_kdbfb� iZjZf_ljZfb� bfZkkhc�\\_^_gghc�ijh[u�aZibku\Zxl�dZd�
PLQ �

� ������Q LL L K P
5 P VF K< ) �������� ����

]^_� LP � fZkkZ�\\h^bfhc�ijh[u��]�� LK � \ukhlZ�ibdZ�\_�s_kl\Z� gZ� ojhfZlh]jZff_�� kf�� V � kdhjhklv� ^\b`_gby�e_glu�kZfhibkpZ��kf�k�� �K< � rbjbgZ�ibdZ�\_s_kl\Z�gZ�iheh\bg_� _]h� \ukhlu�� kf�� P) � kdhjhklv� ihlhdZ� ]ZaZ�ghkbl_ey��kf��k�FbgbfZevgh�hij_^_ey_fZy�dhgp_gljZpby�dhfihg_g�lZ� >�@� \ ibd_� gZ� ojhfZlh]jZff_� PLQ �L QF 5 . �jbk�� ����FbgbfZevgZy� ^_l_dlbjm_fZy� \ukhlZ� ibdZ� PLQ � QK 5 ��Ijb�ebg_cghc�aZ\bkbfhklb�f_`^m�\ukhlhc�ibdZ�b dhg�p_gljZpb_c� \_s_kl\Z�� PLQ PD[ PLQL L LF F K K �� ihemqZ_f�mjZ\g_gb_� ^ey� jZkq_lZ� fbgbfZevgh� hij_^_ey_fhc� dhg�p_gljZpbb�ZgZebabjm_fh]h�\_s_kl\Z�

Jbk�����Df_lh^bd_�hij_^_e_gby�qm\kl\bl_evghklb�^Zlqbdh\�
PD[ �

OQ ��LL K P
P VF < ) S �������� ����

JZkkqblZ_f� ihjh]h\mx� qm\kl\bl_evghklv� \hegh\h^�gh]h� ^ZlqbdZ� �fbgbfZevgh� hij_^_ey_fmx� dhgp_gljZ�pbx���bkihevamy�wlm�f_lh^bdm� >�@��GZbf_gvrbc�hldebd��dhlhjuc� m^Z_lky�jZaebqblv�ijb�baf_j_gbyo��jZ\_g� �����baf_g_gby�nZau� Zdmklbq_kdhc� \hegu�� ihwlhfm� hij_^_�ebf� mjh\_gv� rmfZ� dZd� ���Q5  ��� Bkihevamy� ^Zggu_��ijb\_^_ggu_� gZ� jbk�� ��� b \ujZ`_gb_� ����� ihemqZ_f��PLQ �� � ��LF � � ]�kf��Ijbf_gyy� l_jfhwe_dljbq_kdbc� we_f_gl� I_evlv_� \dZq_kl\_� l_jfhklZ[bebabjmxs_]h� mkljhckl\Z�� m^Zehkv�ih^^_j`b\Zlv� jZ[hqmx� l_fi_jZlmjm�^ZlqbdZ�\ ^bZiZahg_�hl���^h����K k�lhq�ghklvx� �����K�� Ijb� ihgb`_gbb� jZ[h�q_c� l_fi_jZlmju� ^ZlqbdZ� gZ[ex^Zehkv�m\_ebq_gb_� _]h� qm\kl\bl_evghklb��mf_gvr_gb_� agZq_gby� fbgbfZevgh� ba�f_jy_fhc�dhgp_gljZpbb���<\_^_gb_� `b^dhc� ijh[u� ^Z`_� h[t_�fhf� ���� fde� �ijb� l_fi_jZlmj_� ^ZlqbdZ�gb`_� a��� ��K��ijb\h^beh� d kbevghfm� aZ�lmoZgbx� Zdmklbq_kdhc� \hegu� b d� g_\ha�fh`ghklb� baf_j_gbc�� >ey� hilbfbaZpbb�agZq_gby�hldebdZ�ijb�ihgb`_gguo�l_fi_�jZlmjZo�[ue�ijbf_g_g�f_lh^�^habjh\Zgby�ijh[u�k ihfhsvx�ljm[db�dZeb[jh\Zggh]h�h[t_fZ� b [Zj[hlbjh\Zgby� ]ZaZ�ghkbl_ey�q_j_a�khhl\_lkl\mxsbc�`b^dbc�ZgZebl�J_amevlZlu� baf_j_gbc� hldebdZ� ^Zlqb�dZ� �\ hlghkbl_evguo� _^bgbpZo�� gZ� ijh[m�wlbeh\h]h�kibjlZ�\ aZ\bkbfhklb�hl�l_fi_�jZlmju� ^ZlqbdZ� ijb\_^_gu� gZ� jbk�� ��� AZ�_^bgbpm� gZ� \_jlbdZevghc� hkb� ]jZnbdZ�ijbgylh�agZq_gb_�hldebdZ�ijb�l_fi_jZlm�j_������K�
Jbk�����Hldebdb�^ZlqbdZ�gZ�jZaebqgu_�kf_kb�\ wdki_jbf_gl_�k ojhfZlh]jZnbq_kdhc�dhehgdhc���� hldebd�^ZlqbdZ�gZ�iZju��� ��]h�wlbeh\h]h�kibjlZ� �� hldebd�^ZlqbdZ�gZ�iZju�\h^db���� hldebd�^ZlqbdZ�gZ�iZju�kf_kb��� ��]h�jZkl\hjZ�f_lbeh\h]h�kibjlZ�\ \h^d_
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Jbk�����Baf_j_ggZy�b jZkkqblZggZy�aZ\bkbfhklb�hldebdZ�^ZlqbdZ�gZ�iZju�wlbeh\h]h�kibjlZ�hl�_]h�l_fi_jZlmju��2 � wdki_jbf_gl��kiehrgZy� ebgby� � jZkkqblZggZy� aZ\bkbfhklv� ghjfbjh\Zggh]h�^Z\e_gby�gZkus_ggh]h�iZjZ�wlbeh\h]h�kibjlZ�hl�l_fi_jZlmju�
AZ\bkbfhklv� hldebdZ� ^ZlqbdZ� hl� l_fi_jZlmju�hdZaZeZkv�ZgZeh]bqghc�aZ\bkbfhklb�^Z\e_gby�gZkus_g�gh]h�iZjZ�hl�l_fi_jZlmju��l�_��hldebd�^ZlqbdZ�hij_^_�ey_lky� mkeh\byfb� dhg^_gkZpbb� iZjh\� ZgZeblZ� gZ�ih\_joghklb� ^ZlqbdZ�� Ijb� mf_gvr_gbb� jZ[hq_c�l_fi_jZlmju�fh`gh�mf_gvrblv�_]h�ihjh]h\mx�qm\kl\b�l_evghklv�^h�mjh\gy�dZlZjhf_ljZ�b ^Z`_�gb`_��>Zevg_c�r__�mf_gvr_gb_�fbgbfZevgh�^_l_dlbjm_fhc�dhgp_gljZ�pbb� \hafh`gh� ijb� mf_gvr_gbb� h[t_fZ� baf_jbl_evghc�dZf_ju�� A^_kv� hg� jZ\_g� ���� kf��� agZqbl� hlghr_gb_�iehsZ^b� Zdlb\ghc� ih\_joghklb� ^ZlqbdZ� �]Zahqm\kl\b�l_evgh]h� dZgZeZ�� d iehsZ^b� \gmlj_gg_c� ih\_joghklb�baf_jbl_evghc� dZf_ju� jZ\gh� ������ l�_�� gZ� ^Zlqbd_�hkZ`^Z_lky��������qZklv�ijh[u�LZdbf�h[jZahf��ihf_klb\�gZr�^Zlqbd�\ khhl\_lkl\m�xsmx� dZf_jm�� kdZ`_f�� ba]hlh\e_ggmx� f_lh^Zfb�fbdjhkbkl_fghc�l_ogheh]bb��fh`gh�m\_ebqblv�_]h�qm\�kl\bl_evghklv� _s_� \ ������ jZa�� ?s_� h^bg� imlv�m\_ebq_gby�qm\kl\bl_evghklb�khklhbl�\ mf_gvr_gbb�dh�wnnbpb_glZ�rmfZ�^ZlqbdZ��< ijb[hjZo�gZ�I:<�hg�hi�j_^_ey_lky�� dZd� ijZ\beh�� \ hkgh\ghf� agZq_gb_f� \ghkb�fuo� ihl_jv� <RI�� ihwlhfm� ijb� mf_gvr_gbb�

ihl_jv� <RI� \hafh`gh� b ^Zevg_cr__� mf_gvr_gb_�agZq_gby� fbgbfZevgh� hij_^_ey_fhc� dhgp_gljZpbb�ZgZeblZ�hibku\Z_fuf�^Zlqbdhf�LZdbf� h[jZahf�� fh`gh� kdZaZlv�� qlh� ij_^eZ]Z_fuc�gZfb� ^Zlqbd� h[eZ^Z_l� \hafh`ghklvx� i_j_kljhcdb�obfbq_kdhc� k_e_dlb\ghklb� �[_a�ijbf_g_gby� jZaebqguo�qm\kl\bl_evguo� ihdjulbc�� b�� ke_^h\Zl_evgh�� ohjhrh�ih^oh^bl� ^ey� bkihevah\Zgby� \ j_r_ld_� k_gkhjh\��we_dljhggh]h�ghkZ���Lh�_klv��gZ[jZ\�j_r_ldm�ba�ex[h]h�qbkeZ� kh\_jr_ggh� h^bgZdh\uo� ^Zlqbdh\� b ijbeh`b\�jZaebqgh_� we_dljbq_kdh_� gZijy`_gb_� d jZaebqguf�^ZlqbdZf��fh`gh�k^_eZlv�jZaebqghc�b bo�k_e_dlb\ghklv�DZd�ihdZau\Zxl�gZrb�ij_^\Zjbl_evgu_�wdki_jbf_g�lu��lZdhc�\hegh\h^guc�^Zlqbd�fh`_l�[ulv�bkihevah\Zg�b \� dZq_kl\_� ojhfZlh]jZnbq_kdh]h�^_l_dlhjZ��>ey�g_]h�oZjZdl_jgu� kjZ\gbl_evgh� fZeu_� \j_f_gZ� hldebdZ� b\hkklZgh\e_gby� �g_kdhevdh� k_dmg^��� Z lZd`_� \ukhdZy�qm\kl\bl_evghklv�� dhlhjmx� fh`gh� f_gylv� \ [hevrhf�^bZiZahg_�� Ke_^m_l� hlf_lblv�� qlh� lZdb_� \hegh\h^gu_�^Zlqbdb� gZ� I:<�� ]Zahqm\kl\bl_evguc� dZgZe� dhlhjuo�fh`_l� g_� ij_\urZlv� \k_]h� g_kdhevdbo� fbdjhf_ljh\��ij_^klZ\eyxlky� gZf� \_kvfZ� ijb\e_dZl_evgufb� ^ey�bkihevah\Zgby�\ i_jki_dlb\guo�fbgbZlxjguo�]ZahZgZ�ebaZlhjZo�� ba]hlh\e_gguo� f_lh^Zfb� fbdjhkbkl_fghc�l_ogbdb�
Kibkhd�ebl_jZlmju����1DJOH�+�7���6FKLIIPDQ�6�6���*XWLHUUH]�2VXQD�5��7KH�KRZ�DQG�ZK\�RI�HOHFWURQLF�QRVHV�����,(((�6SHFWUXP��������6HSWHPEHU��3������������+ROPEHUJ�0���:LQTXVW�)���/XQGVWURP�,���HW�DO��'ULIW�FRXQWHUDFWLRQ�IRU�DQ�HOHFWURQLF�QRVH��6HQVRUV�DQG�$FWXDWRUV�%��������������3��������������*XO\DHY� <X�9��� 0DO
W]HY� 2�$��� 0HGYHG� $�9��� HW� DO�� 7XQDEOH�SKDVH�VKLIWHU�RQ�WKH�EDVLV�RI�$Y�Y�DFRXVWLFDO�ZDYH�JXLGH�����7HFKQLFDO�3K\V�LFV�/HWW���5XVVLDQ�RULJLQDO��������9�OO��1�����3��������������0HGYHG�$�9���0LVKNLQLV�5�$���5XWNRYVN\�3�3��+LJKO\�VHQVLWLYH�HOHFWURVWDWLF�YROWDJH�VHQVRU�RQ�6$:�GRXEOH�ZDYHJXLGH�����(OHFWURQ��/HWW��������9�����1������3�������������$QLVLPNLQ�9�,���.RWHO\DQVNLL�,�0���)HGRVRY�9�,���HW�DO��$QDO\VLV�RI�WKH� GLIIHUHQW� FRQWULEXWLRQV� WR� WKH� UHVSRQVH� RI� 6$:�JDV� VHQVRUV�� ��� 3URF��������,(((�8OWUDVRQ��6\PS��6HDWWOH��86$��9�����3�������������Dj_cqbd�0���IZxj_d�Y���Dhf_jk�J� <uqbke_gby�b \_ebqbgu�khj[pbhgghc�dhehghqghc�ojhfZlh]jZnbb��0���Fbj�����������Klheyjh\�;�<���KZ\bgh\�B�F���<bl_g[_j]�:�=� Jmdh\h^kl\h�dijZdlbq_kdbf�jZ[hlZf�ih�]Zah\hc�ojhfZlh]jZnbb��E���Obfby���������
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AZjm[_`gu_�gh\hklb�\ h[eZklb�FKL

DhfiZgby� &URQRV� ,QWHJUDWHG�0LFURV\VWHPV�� Zdlb\gh� jZ[hlZx�sZy� \ h[eZklb� fbdjhwe_dljhf_�oZgbdb�� jZajZ[hlZeZ� fbdjhj_e_�k jZaf_jZfb����u�u����ff��Ih�aZ�y\e_gbx�ki_pbZebklh\�nbjfu�����yg\Zjy� ����� ]h^Z�� � wlh� kZfh_�fbgbZlxjgh_�ba�dhff_jq_kdb�^hk�lmiguo�f_oZgbq_kdh_�j_e_�\ fb�j_��Ijb�ba]hlh\e_gbb�bkihevah\Z�eZkv� l_ogheh]by� fbdjhwe_dljh�f_oZgbq_kdbo� kbkl_f� �0(06���J_e_� fh`_l� dhffmlbjh\Zlv� ih�klhygguc� lhd� \_ebqbghc� ^h� ����f:��GZ� bkiulZgbyo� ihke_� ��� feg�pbdeh\� kjZ[Zlu\Zgby� hlkmlkl\h�\Zeb�dZdb_�eb[h�f_oZgbq_kdb_�ih�\j_`^_gby� dhglZdlh\� J_e_� bf__l�l_jfbq_kdh_� \ha[m`^_gb_� k gZ�ijy`_gb_f� ��<��Fbdjhdhfihg_glu�dhgkljmdpbb�\uiheg_gu�ba�gbd_ey��k ahehluf�ihdjulb_f�dhglZdlh\��Ba^_eb_� \uimkdZ_lky� \ iehk�dhf� dhjimk_�� kh\f_klbfhf� ih�]Z[ZjblZf� k 3&0&,$�mkl�jhckl\Zfb��>hihegbl_evgh�jZa�

jZ[hlZgu�gZ[hju�fbdjhj_e_�� kh�^_j`Zsb_�\ h^ghf�dhjimk_�^h����dhglZdlguo� iZj�� Wlb� mkljhckl\Z�fh]ml�gZclb�ijbf_g_gb_�\ ZiiZjZ�lmj_� k\yab� b i_j_^Zqb� ^Zgguo��P_gZ� j_e_� \ [_kdhjimkghf� bk�iheg_gbb� khklZ\ey_l� ���ijb� ijh�fure_gguo�h[t_fZo�ihklZ\hd���Bklhqgbd�(OHFWURQLF�3URGXFWV�-DQ������LVVXH��KWWS�� �HOHFWURQLFSURGXFWV�FRP��6KRZ3DJH��DVS�
K:IJ� \ h[eZklb� fbdjhwe_d�ljhf_oZgbq_kdbo� kbkl_f��0(06��gZ�dj_fgbb�NbjfZ� &URQRV� ,QWHJUDWHG� 0LFUR�V\VWHPV� ij_^eZ]Z_l� iZd_l� K:IJ�^ey�jZajZ[hldb�fbdjhwe_dljhf_oZ�gbq_kdbo� kbkl_f� �0(06�� gZ� dj_f�gbb� k ijbf_g_gb_f� l_ogheh]bb�fbdjhh[jZ[hldb��Fh`gh� bkihevah�\Zlv� bgkljmf_glZevgu_� kj_^kl\Z�-XPSVWDUW� �dhlhju_� y\eyxlky� j_�amevlZlhf�khljm^gbq_kl\Z�f_`^m�

0LFURFRVP� 7HFKQRORJLHV� b &URQRV�,QWHJUDWHG�0LFURV\VWHPV��^ey�jZajZ�[hldb�dhgkljmdpbb�b ijhp_kkZ��GZ�[hj� \dexqZ_l� 0(06�dhgkljmd�pbx�&DWDSXOW� dhfiZgbb� 0LFURFRVP� kh�\kljh_ggufb� ]_g_jZlhjZfb� nhj�fZlZ� b dhfie_dlhf� k_jlbnbpb�jh\Zgguo� fgh]hihevah\Zl_evkdbo�ijhp_kkh\�0(06�dhfiZgbb�&URQRV�^ey�bg`_g_jgh]h�ijh_dlbjh\Zgby�<f_kl_� wlb� we_f_glu� iha\hey�xl� kha^Zlv�� ijh\_jblv� b hilbfb�abjh\Zlv� dhgkljmdpbx� �dhlhjZy�aZl_f� i_j_^Z_lky� gZ� nbjfm�&URQRV� ^ey� ba]hlh\e_gby��� Ihem�q_gb_� ���qbih\�ijhlhlbiZ� � q_j_a����g_^_ev��Klhb�fhklv�gZ[hjZ�^ey�jZajZ[hldb� � ������� AZ� wlm� p_gm�ihevah\Zl_ev�ihemqZ_l�gZ[hj�nh�lhrZ[ehgh\� fgh]hjZah\h]h� bk�ihevah\Zgby��Z lZd`_�\hafh`ghklv�ba]hlh\e_gby� b kdjZc[bjh\Zgby�ieZklbg� gZ� qbiu� jZaf_jZfb� ^h��o��kf�Bklhqgbd�KWWS���ZZZ�HGQPDJ�FRP�HGQPDJ�UHJ���������������OHDGLQJHGJH�KWP����OH���
Mq_[gZy�ebl_jZlmjZ�ih�FKL

Fhkdh\kdbc�]hkm^Zjkl\_gguc�bgklblml�jZ^bhl_ogbdb��we_dljhgbdb�b Z\lhfZlbdb��l_ogbq_kdbcmgb\_jkbl_l�� \uimklbe� mq_[gh_� ihkh[b_ �Ihemijh\h^gbdh\u_� k\_joj_r_ldb�� k\hckl\Z��ijbf_g_gb_���Z\lhju�Dmevqbpdbc�G�:���F_evgbdh\�:�:���<hcp_oh\kdbc�:�<���< ihkh[bb�baeh`_gu�hkgh\u�l_hjbb��we_dljhggu_�b hilbq_kdb_�k\hckl\Z�ihemijh\h^gbdh\uok\_joj_r_lhd�� Ijb\_^_gZ� deZkkbnbdZpby� k\_joj_r_lhd�� JZkkfhlj_gu� jZaebqgu_� lbiu�ihemijh\h^gbdh\uo� k\_joj_r_lhd�� GZb[hevr__� \gbfZgb_� m^_e_gh� k\_joj_r_ldZf� lbiZ�+J7H�&G7H�� JZkkfhlj_gu� iZjZf_lju� e_]bjh\Zgguo� b dhfihabpbhgguo� k\_joj_r_lhd��H[km`^Zxlky� \hijhku� kha^Zgby� hilhwe_dljhgguo� ijb[hjh\� gZ� hkgh\_� ihemijh\h^gbdh\uo�k\_joj_r_lhd�Mq_[gh_�ihkh[b_�ij_^gZagZq_gh�^ey�klm^_glh\�ki_pbZevghkl_c��Fbdjhkbkl_fgZy�l_ogbdZ����������b �We_dljhggu_�ijb[hju�b mkljhckl\Z������������Hgh�fh`_l�[ulv�bkihevah\Zgh�bfb�ijb� bamq_gbb� ^bkpbiebg� �Dhfihg_glu� fbdjhkbkl_fghc� l_ogbdb��� �Nbabq_kdb_� hkgh\u�we_dljhgghc�l_ogbdb����L\_j^hl_evgu_�ijb[hju�b mkljhckl\Z����Hkgh\u�fbdjhnhlhwe_dljhgbdb��Z lZd`_� ijb� \uiheg_gbb� dmjkh\uo� b ^biehfguo� ijh_dlh\�� Ihkh[b_� fh`_l� [ulv� ihe_agh�klm^_glZf�^jm]bo�ki_pbZevghkl_c�
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ulbibtgm~�stbtgk��pqucmjlpdbo�o}w�d�hurobmg��njlrpsjstgnob��tgwojlb��ib����������������
:^Zfh\�X�N��� Dhjg__\�G�<���Fhd_jh\� <�=���G_\h�ebg� <�D� Nhjfbjh\Zgb_� b we_dljbq_kdb_� k\hckl\Z�ieZgZjguo����gZghjZaf_jguo�kljmdlmj��� ��������]�;Zjlhehf__\�:�I���<hjh[v_\�=�G���Dmebd�<�I���Khehfh�gh\� E�:��� L_evqZd� :�K� >bklZgpbhggu_� baf_jbl_ev�gu_� kj_^kl\Z�kbkl_f�mijZ\e_gby�l_ogheh]bq_kdbfb�ijh�p_kkZfb��� �������]�;_eh]eZah\�<�B���Kmoh\__\�K�I���Km_lbg�G�<� Kha^Z�gb_�fbdjhgguo�b km[fbdjhgguo�lj_of_jguo�kljmdlmj�k bkihevah\Zgb_f� kl_deh\hehdhgguo� l_ogheh]bc�� ���������]�;hqZjh\�E�X���FZevp_\�I�I� Khklhygb_�b i_jki_dlb\u�jZa\blby� fbdjhwe_dljhf_oZgbq_kdbo� kbkl_f� aZ� jm[_�`hf��� �������]�;hqZjh\�E�X���WibgZlv_\�B�>� Khklhygb_�b i_jki_dlb�\u�jZa\blby�ih^\h^guo�fbgb� b fbdjhjh[hlhl_ogbq_k�dbo�kbkl_f�aZ�jm[_`hf��� ��������]�;m^dbg� <�E���IZjrbg�<�:���Ijhahjh\�K�<���KhehfZ�lbg� :�D��� Kheh\v_\� <�F� Bg_jpbZevgu_� ^Zlqbdb� ^ey�kbkl_f�gZ\b]Zpbb�b hjb_glZpbb��� ��������]�;udh\� <�:� Fbdjhf_oZgbdZ� ^ey� kdZgbjmxs_c� ahg^h�\hc�fbdjhkdhibb�b gZghl_ogheh]bb��� ��������]�<eZkh\�:�B�� K_f_gph\�K�=���Iheydh\�X�:� Fbdjhijh�p_kkhjgu_� fbdjhkbkl_fu� Zdlb\ghc� Zdmklbq_kdhc�bg^b\b^mZevghc�aZsblu��� ��������]�<heqbobg�<�B���<hyq_d�:�B���Kfh]mgh\�<�<� Fh^_ev�]_l_jh]_gguo� kljmdlmj� fbdjhkbkl_fghc� l_ogbdb��� ��������]�=jZ^_pdbc� <�=� F_`^mgZjh^guc� kbfihabmf� �Fbdjh�jh[hlu��fbdjhfZrbgu�b kbkl_fu���� ��������]�=jZ^_pdbc�<�=���DjZ\qmd�E�G���Imrdbg�F�F� >bgZfb�q_kdb_� ijhp_kku� \ fgh]ha\_gguo�fbdjhkbkl_fZo��� ��������]�=j_[_ggbdh\� ?�I� L_ogheh]bq_kdb_� b hilbdh�nbabq_kdb_� oZjZdl_jbklbdb� [Zdl_jbhjh^hikbgkh^_j`Z�sbo�ihebf_jguo�ie_ghd��� �����������]�>jyoemrbg�<�N���<hklhdh\�G�<���Debfh\�:�X���Jh�]h\�<�<���RZrdbg�<�B� JZajZ[hldZ�f_lh^h\�kdZgbjmx�s_c�ahg^h\hc�eblh]jZnbb�^ey�kha^Zgby�gZghf_ljh\uo�we_f_glh\��� ��������]�>yleh\� <�E��� Dhkph\� W�=� <ukhdhwg_j]h_fdb_� fbdjh�^\b]Zl_eb� gZ� hkgh\_� lhgdbo� k_]g_lhwe_dljbq_kdbo� ie_�ghd����������]�?\kljZih\�:�:���FmjZ\v_\�>�H���Dhlh\�<�I���Dmjhqdbg�<�?� Exfbg_kp_glgu_�k_gkhju�dbkehjh^Z��l_g^_gpby�bi_jki_dlb\Z�jZa\blby��� ��������]�@bjgh\� F�:� Fbdjhdhkfbq_kdb_� bgnhjfZpbhggu_�ZiiZjZlu� gZ� hkgh\_� fbdjhkbkl_fghc� l_ogbdb�� � ��������]�A_feydh\�<�?���DjurlZev�J�=���F_^\_^v�:�<���R_�f_l� <�<� =Zah\uc� ^Zlqbd� k i_j_kljZb\Z_fhc� k_e_d�lb\ghklvx�gZ�hkgh\_�I:<�\hegh\h^Z��� ��������]�AbfbgZ� L�F��� Emqbgbg� <�<��� DjZib\bgZ� ?�<��� J_kbg�:�K� Fbdjhkbkl_fgZy�l_ogbdZ�b ijh[e_fu�[bhf_^bpbg�kdh]h�ZgZebaZ��� �����������]�Ahlh\�:�<���Dhjh[ph\�<�<���Ebnrbp�<�=� Nhjfbjh\Zgb_�fbdjhkljmdlmj� k �aZohjhg_ggufb�� ih\_joghklgufb�nZaZfb�gZ�dj_fgbb��� ��������]�

B\Zs_gdh� ?�B��� P\_ldh\� X�;� F_lh^� jZaf_jgh]h�klhi�ljZ\e_gby� dj_fgby� \ ijhba\h^kl\_� ba^_ebc� fbd�jhf_oZgbdb��� ������]�DZey_\� B�:��� Dhlh\� <�G��� Debg^moh\� <�=��� DmoZ�j_gdh� :�I� Fbdjhwe_dljhggu_� k_gkhjgu_� kbkl_fu��hiul�kha^Zgby�b ijbf_g_gby��� ��������]�DZkZldbg� K�B��� FmjZ\v_\� $�0��� IhiZ^bg_p� N�N���Gbdblbg�I�B���Im^hgbg�N�:� Kibg�lmgg_evgu_� fZ]�gblhj_abklb\gu_� i_j_oh^u� b ^Zlqbdb� k )H0Q� nbdkb�jmxsbf�keh_f��� ��������]�Debfh\�>�F���<Zkbev_\�:�:���Emqbgbg�<�<���FZevp_\�I�I� I_jki_dlb\u� jZa\blby� fbdjhkbkl_fghc� l_ogbdb�\ ;;,�\_d_����������]�Dheykgbdh\�<�:���JZobf[Z[Z_\�L�Y� Fbdjh`b^dhklgu_�kbkl_fu� b bo� j_ZebaZpby� k bkihevah\Zgb_f� /,*$�l_ogheh]bb��� �������]�Dheykgbdh\� <�:��� JZobf[Z[Z_\� L�Y� Kbgojhljhggh_�baemq_gb_�\ fbdjhl_ogheh]bb��� ��������]�Dhjeydh\�:�<���Emqbgbg�<�<� I_jki_dlb\gZy� we_f_gl�gZy�[ZaZ�fbdjhkbkl_fghc�l_ogbdb��� ��������]�Dhjeydh\�:�<���Emqbgbg�<�<���Gbdblbg�B�<� Ijbf_g_�gb_�6L&�fbdjhgZ]j_\Zl_evguo�kbkl_f�\ fbdjhkbkl_fghc�l_ogbd_��� ��������]�Dhjeydh\�:�<���Emqbgbg�<�<���Q_l\_j]h\�F�<� K_gkh�ju� �`_kldh]h��mevljZnbhe_lh\h]h�baemq_gby�gZ�hkgh\_�rbjhdhahgguo�fZl_jbZeh\��� ��������]�Dhjg__\�G�<���G_\hebg�<�D� We_dljhggu_� mkljhckl\Z�k d\Zabh^ghf_jgufb�fbdjhdhglZdlZfb��� ��������]�Dhlh\�<�G���Debg^moh\�<�=���Q_j_iZobg�B�B� Fh^bnb�dZpby� kljmdlmju� b hilbq_kdbo� k\hckl\� dj_fgby�we_dljhbfimevkghc�h[jZ[hldb��� ��������]�Djb]_j�X�=���B]mf_gh\�B�D� I_jki_dlb\u�\ fhe_dmeyj�ghc�gZghl_ogheh]bb��� ��������]�E_kl_\� $�0���Ihih\Z�B�<���?\klbn__\�F�B���Iylu�r_\� ?�G��� Emjv_� F�K��� K_f_gh\� :�:� Hkh[_gghklb�fbdjhf_oZgbq_kdbo�]bjhkdhih\��� ��������]�Emqbgbg�<�<���LZbjh\�X�F� D \hijhkm� h[� hj]ZgbaZ�pbb� ih^]hlh\db� bg`_g_jguo� dZ^jh\� ih� ki_pbZevghklb��Fbdjhkbkl_fgZy�l_ogbdZ���� ��������]�Emqbgbg�<�<���LZbjh\�X�F���<Zkbev_\�:�:� Hkh[_ggh�klb� fZl_jbZeh\_^q_kdh]h� b l_ogheh]bq_kdh]h� [ZabkZ�fbdjhkbkl_f��� �������]�FZevp_\�I�I���IhghfZj_\�D�F���Kl_iZgh\�X�B� �MfgZy�iuev��gZ�hkgh\_�fbdjhkbkl_fghc�l_ogbdb��� ��������]�F_evgbdh\�:�:� JZkq_l� l_fi_jZlmjguo� ihe_c� \ fgh�]hk�ehcguo�nhlhijb_fguo�kljmdlmjZo��� ��������]�I_ljhkyg�W�:���Gbdbnhjh\Z�E�G� ;_kibehlgu_� \_jlh�e_lu�� hl�fbgb� ^h�fbdjhZiiZjZlh\��� ��������]�Ih]Zeh\�:�B���Lbfhr_gdh\�<�I���Lbfhr_gdh\�K�I���QZieu]bg�X�:� JZajZ[hldZ�fbdjh]bjhkdhih\�gZ�hkgh�\_�fgh]hkehcguo�kljmdlmj�dj_fgby�b kl_deZ��� ��������]�Jm[ph\�B�<���G_kl_jh\�<�?���Jm[ph\�<�B� Kh\j_f_ggZy�aZjm[_`gZy�\h_ggZy�fbdjh� b fbgb�jh[hlhl_ogbdZ��� ��������]�PhfZy�<�;� L_jfhfhe_dmeyjgZy�wg_j]_lbdZ�b i_jki_dlb�\u�__ ijbf_g_gby��� ��������]�RZeh[Z_\�?�<� Fbdjhkbkl_fgZy�l_ogbdZ�b f_oZljhgbdZ�hkh[_gghklb�khhlghr_gby�fbdjh� b fZdjhmjh\g_c�����������]�R_e_ibg�G�:� Dj_fgb_\u_� fbdjhk_gkhju� b fbdjhkbk�l_fu�� hl� [ulh\hc� l_ogbdb� ^h� Z\bZpbhgguo� ijb[hjh\����������]�Ygd_\bq�X�B���<_jdbg�X�<� Khklhygb_�b i_jki_dlb�\u�jZa\blby�e_lZl_evguo�fbdjhZiiZjZlh\��� ��������]�
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.ULJHU�,�*���,JXPHQRY�,�.��7KH�3HUVSHFWLYHV�LQ�0ROHFXODU�1DQRWHFKQRORJ\ ������������������������������������������������������������������������������������� �,W
V�VKRZQ�WKDW� WKH�PRVW�HIIHFWLYH�UHVXOWV�IURP�WKH�GHYHORSPHQW�RI�PROHFXODU�HOHFWURQLFV�LW�VKRXOG�EH�H[SHFWHG�LQ�WKH�DUHDV�FRQQHFWHG�ZLWK�XVH�RI�WKH�IXQFWLRQDO�VSHFLILF�SURSHUWLHV�RI�PROHFXODU�V\VWHPV��6KDOREDHY�(�9��0LFURV\VWHPV�7HFKQRORJ\�DQG�0HFKDWURQLF��7KH�SHFXOLDULWLHV�RI�&RUUHODWLRQ�%HWZHHQ�0LFUR��DQG�0DFUROHYHOV ������������������������������������������������������������������������������������������� �,W
V�JLYHQ�WKH�FRPSDULVRQ�RI�WKH�FRQFHSWXDO�SRVLWLRQV�RI�PLFURV\VWHPV�WHFKQRORJ\� DQG� PHFKDWURQLF� OLNH� WKH� DGMDFHQW� DUHDV� RQ� VFLHQFH� DQG�WHFKQRORJ\��WKH�SHFXOLDULWLHV�RI�WKH�DQDORJRXV�LGHDV�UHDOL]DWLRQ�RI�PDFUR��DQG�PLFUROHYHOV�DUH�DQDO\]HG��*UDGHWVN\�9�*���.UDYFKXN�/�1���3XVKNLQ�0�0��7KH�'\QDPLF�3URFHVVHV�LQ�0DQ\OLQN�0LFURV\VWHPV��������������������������������������������������� ��7KH�UHVXOWV�RI�G\QDPLF�SURFHVVHV�UHVHDUFKHV�LQ�VSOLQH�PLFURV\VWHPV�DUH�SUHVHQWHG��7KH� IRUFHV�VWLSXODWLQJ� WKH�PRYHPHQW�DQG� WKH� IRUFHV�PRYHPHQW�VWUHQJWK�LQ�WKH�GLIIHUHQW�PHGLXPV�IRU�PLFURV\VWHPV�DUH�FRQVLGHUHG�DQG�HVWLPDWHG��,W
V�UHSUHVHQWHG�WKH�PDWKHPDWLFDO�PRGHO�RI�PLFURURGRW�FDSVXOH�IRU�LWV�PRYHPHQW�DW�WKH�H[SHQVH�RI�SHULVWDOVLV�WDNLQJ�LQWR�DFFRXQW�GHOD\�WLPHV��/HVWHY�$�0���3RSRYD�,�9���(YVWLIHHY�0�,���3DW\VKHY�(�1���/XUMH�0�6���6HPHQRY�$�$��7KH�3HFXOLDULWLHV�RI�0LFURPHFKDQLFDO�*\URVFRSHV ������������������������������������������������������������� ��7KH�UHVXOWV�RI�PDWKHPDWLFDO�VLPXODWLRQ��WKH�UHVHDUFK�RI�G\QDPLFV�DQG�HUURUV��WKH�VKRFN�DFWLRQV��WKH�GHYHORSPHQW�RI�GHVLJQV�DQG�SD\LQJ�E\�ZRUN�RI�WKH�WHFKQRORJLFDO�SUHSDUDWLRQ�SURFHVVHV�RI�PLFURUQHFKDQLFDO�J\URVFRSHV�DUH�UHGXFHG�%DUWRORPHHY�$�3���9RURELHY�*�1���.XOLN�9�3���6RORPRQRY�/�$���7HOFKDN�$�6��5HPRWH�&RQWURO�0HDVXULQJ�0HDQV�RI�WKH�&RQWURO�6\VWHPV�RI�7HFKQRORJLFDO�3URFHVVHV ���������������������������������������������������� ���7KH� FRQFHSW� RI� FRQVWUXFWLRQ�RI� IOH[LEOH� UHPRWH� FRQWURO�PHDVXULQJ�V\VWHPV��ZKLFK� SURYLGH� D� UHOLDEOHDQG� UDSLG�PHDVXULQJ� RI� JHRPHWULFDO�SDUDPHWHUV�RI�WKH�REMHFWV�HYHQ�XQGHU�LQIDYRXUDEOH�FRQGLWLRQV��KDV�EHHQ�GLVFXVVHG��.DVDWNLQ�6�,���0XUDYMHY�$�0���3RSDGLQFWV�)�)���1LNLWLQ�3�,���3XGRQLQ�)�$��6SLQ�7XQQHO�0DJQHWRUHVLVWDQW�-XPSV�DQG�7UDQVPLWWHUV�ZLWK�)H0Q�)L[LQJ�/D\HU ������������������������������������������������� ���7KH�HOHPHQWV�RQ�WKH�EDVH�RI�VSLQ�WXQQHO�PDJQHWRUHVLVWDQW�HIIHFWV�DUH�FRQVLGHUHG��7KH�WKHRUHWLFDO�DQG�H[SHULPHQWDO�UHVHDUFKHV�RI�VSLQ�WXQQHO�VWUXFWXUHV�DUH�GHVFULEHG��

(YVWUDSRY�$�$���0XUDY\HY�'�2���.RWRY�9�3���.XURFKNLQ�9�(��/XPLQHVFHQFH�6HQVRUV�RI�2[\JHQ��7KH�7HQGHQF\�DQG�3HUVSHFWLYHV�RI�'HYHORSPHQW �����������������������������������������������������������������7KH�IHDWXUHV�FRQVWUXFWLRQ�RI�RSWLFDO�R[\JHQ�VHQVRUV�RQ�OXPLQHVFHQFH�FRPSOH[HV� LPPRELOL]HG� LQ� SRURXV� PDWUL[HV� DUH� FRQVLGHUHG�� 7KH�H[LVWLQJ� WHFKQRORJLHV� DQG� ZD\V� REWDLQLQJ� RI� VHQVLQJ� HOHPHQWV� DUH�GLVFXVVHG��7KH�IDFWRUV�LQ�IOXHQFLQJ�RQ�D�SURSHUW\�RI�VHQVLQJ�HOHPHQWV�DUH�PDUNHG� DQG� WKH� PDLQ� GLUHFWLRQV� RI� GHYHORSPHQW� RQ� LPSURYLQJ�PHWURORJLFDO�FKDUDFWHULVWLFV�RI�WKH�VHQVRU�DUH�FKRVHQ��0DOMWVHY�3�3���3RQRPDUHY�.�0���6WHSDQRY�OX�,���7KH�&OHYHU��'XVW�RQ�WKH�%DVH�RI�0LFURV\VWHPV�7HFKQRORJ\ �����������������7KH� SRVVLELOLWLHV� RI� FUHDWLRQ� RI� WUDQVPLWWHUV� EHLQJ� GHYHORSHG� LQ� WKH�IRUP�RI�IXQFWLRQDOO\�FRPSRXQG�DQG�DXWRQRPRXV�GLYLFHV�IRU�SUHSDUDWLRQ�RI�ZKLFK� LW
V� DVVXPHG� WR� XVH� WKH� QHZ� WHFKQRORJLHV� RI� PLFURV\VWHPV� DUH�DQDO\VHG��%RFKDURY�/�,X���(SLQDWMHY�,�'��6ODWH�DQG�3HUVSHFWLYHV�RI�'HYHORSPHQW�RI�6XEPDULQH�0LQL��DQG�0LFURURERWRWHFKQLFDO�6\VWHPV�$EURDG��������������������������������������������������������������������������������������7KH�SRVVLELOLWLHV�RI�FUHDWLRQ�RI�WKH�GLIIHUHQW�PLQL��DQG�PLFURV\VWHPV�XVLQJ�XQGHU�WKH�ZDWHU�IRU�DFKLHYHPHQW�RI�WKH�QHZ�OHYHO�RI�GHYHORSPHQW�RI�VHD�WHFKQRORJLHV��=HPO\DNRY�9�(���.U\VKWDO�5�*���0HGYHG�$�9���6KHPHW�9�9��6$:�*DV�6HQVRUV�:LWK�7XQDEOH�6HOHFWLYLW\�%DVHG�RQ�:DYHJXLGH� ���������,Q� WKH� SUHVHQW� DUWLFOH� D� QHZ� 6$:� FKHPRVHQVRU� WKDW� FRQWDLQV� QR�VHQVLWLYH�OD\HU� LV� VXJJHVWHG�� WKH� VHOHFWLYLW\�EHLQJ�SURYLGHG� UDWKHU�E\� WKH�YDULDWLRQ�RI�HOHFWULF�YROWDJH�DSSOLHG�WR�WKH�VHQVRU�LQ�D�SURSHU�PDQQHU��7KH�VHQVRU�LV�EDVHG�RQ�D�6$:�GHOD\�OLQH�ZLWK�D�PHWDOOLF�ZDYHJXLGH�RQWKH�VXUIDFH�RI�WKH�URWDWHG�����<�� FX W�/L1E&!��SLH]RHOHFWULF�VXEVWUDWH��(OHF�WULFDO�YROWDJH�DSSOLHG�EHWZHHQ�WKLV�ZDYHJXLGH�DQG�WZR�HOHFWURGHV�SODFHG�RQWKH�VXEVWUDWH�VXUIDFH�DVLGH�WKH�ZDYHJXLGH�JLYHV�ULVH�WR�D�FHUWDLQ�ORFDO�SHU�WXUEDWLRQ�RI�VXEVWUDWH�SURSHUWLHV�LQ�WKH�YLFLQLW\�RI�WKH�ZDYHJXLGH�DQG�WKXV�SHUPLWV� WR� YDU\� VHQVRU� VHOHFWLYLW\� WR� GLIIHUHQW� FKHPLFDO� YDSRUV�� 6RPH�H[SHUL�PHQWDO�UHVXOWV�RQ�LQYHVWLJDWLRQ�RI�VXFK�D�GHYLFH�DQG�GHPRQVWUDWLQJ�LWV� VHOHFWLYLW\� GHSHQGHQFH� RQ� WKH� DSSOLHG� YROWDJH� DUH� SUHVHQWHG�� 6HYHUDO�DOFRKROV��PHWKDQRO��SURSDQRO��HWKDQRO��SURSDQRO����LVRDP\L�DOFRKRO��ZHUH�XVHG� DV� WHVWLQJ� DQDO\WHV�� (YDOXDWLRQ� RI� WKLV� VHQVRU� VHQVLWLYLW\� LQ�FRPSDULVRQ� ZLWK� VHQVLWLYLW\� RI� VWDQGDUWFKURPDWRJUDSK� GHWHFWRU� KDV� EHHQ�GRQH��6RPH�SRVVLEOH�DSSOLFDWLRQ�RI� WKH�VHQVRU�LQ�HOHFWURQLF�QRVH�DQG�DV�D�GHWHFWRU�RI�JDV�FKURPD�WRJUDSK�ZLOO�EH�GLVFXVVHG��,W�VKRXOG�EH�QRWHG� WKDW�VXFK�D�ZDYHJXLGH�VHQVRU�LV�SURPLVLQJ�IRU�IXWXUH�PLQLDWXUH�JDV�DQDO\]LQJ�V\VWHPV�IDEULFDWHG�E\�PLFURPDVKLQLQJ�WHFKQRORJ\��
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