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F�<�FboZcexdP_glj�\bamZebaZpbb�b kimlgbdh\uo�bgnhjfZpbhgguo�l_ogheh]bc�Bgklblml�fbdjhijhp_kkhjguo�\uqbkebl_evguo�kbkl_f�J:GFhkd\Z��Jhkkby:gghlZpbyJZkkfZljb\Zxlky� g_dhlhju_� hkgh\gu_� khklZ\eyxsb_�bkihevah\Zgby� dhfivxl_jghc� ]jZnbdb� \ kbkl_fZo�\bamZebaZpbb� bfblZpbhggh�lj_gZ`_jguo� dhfie_dkh\�� Dgbf� hlghkylky� ih^]hlh\dZ� lj_of_jguo� kp_g�� bo�ij_^\Zjbl_evgZy� h[jZ[hldZ�� \bamZebaZpby� b mijZ\e_gb_�h[t_dlZfb��fh^_ebjh\Zgb_�ijb[hjh\�b hdjm`Zxs_c�kj_^u��Dexq_\u_ keh\Z��kbkl_fZ \bamZebaZpbb� \b^_hlj_gZ`_j��lj_of_jgZy�kp_gZ��j_Zevguc�j_`bf�\j_f_gb��� <<?>?GB?H^ghc� ba� h[eZkl_c� ijbf_g_gby� dhfivxl_jghc� ]jZnbdb�y\ey_lky� lj_gZ`_jhkljh_gb_�� Lj_gbjh\dZ� dhkfhgZ\lh\��ibehlh\�� hi_jZlhjh\� keh`guo� kbkl_f� gZ� j_Zevguo�mklZgh\dZo�b \ j_Zevguo�mkeh\byo�kebrdhf�^hjh]Z��Z qZklh�b hq_gv� hiZkgZ�� :evl_jgZlb\hc� wlhfm� y\ey_lky� kha^Zgb_�bfblZpbhggh�lj_gZ`_jguo� dhfie_dkh\�� dhlhju_� \fZdkbfZevgh� \hafh`ghc� kl_i_gb�ijb[eb`_gu�d j_Zevguf�mklZgh\dZf� b iha\heyxl� lj_gbjmxsbfky� ijbh[j_klb�ijZ\bevgu_� b mklhcqb\u_� gZ\udb�� � Ko_fZlbq_kdb�lj_gZ`_jguc� dhfie_dk� fh`gh� ij_^klZ\blv� \ \b^_�g_kdhevdbo�\aZbfhk\yaZgguo�khklZ\eyxsbo �kf��jbk�����

Jbkmghd ���Ko_fZ�lj_gZ`_jgh]h�dhfie_dkZ�JZ[hq__� f_klh� h[uqgh� ij_^klZ\ey_l� kh[hc� dhibx�j_Zevgh]h imevlZ� mijZ\e_gby� b kh^_j`bl� jmqdb�mijZ\e_gby�� ijb[hju�� rdZeu� b lZd� ^Ze__�� DZ`^uc� dZgZe�ij_^klZ\ey_l� kh[hc� fhgblhj�� \ dhlhjhf� kbgl_abjm_lky�lj_of_jgZy� \bamZevgZy� h[klZgh\dZ�� dhlhjmx� hi_jZlhj�^he`_g� \b^_lv� q_j_a� kl_deZ�� dZf_ju� b ^jm]b_� kj_^kl\Z�gZ[ex^_gby��GZijbf_j��ijb�mijZ\e_gbb�kZfhe_lhf�dZgZeu�fh]ml�ij_^klZ\eylv�njhglZevgh_�b [hdh\u_�kl_deZ�dZ[bgu�kZfhe_lZ�� B�� gZdhg_p�� fh^_ebjmxsbc� dhfie_dk� \dexqZ_l�fZl_fZlbq_kdmx� fh^_ev� ijhp_kkZ� b mijZ\ey_l� j_Zdpb_c�kbkl_fu� gZ� ^_ckl\by� hi_jZlhjZ�� Ih\hjhl� hi_jZlhjhf�g_dhlhjhc� jmqdb� mijZ\e_gby� hlke_`b\Z_lky f_oZgbq_kdhc�fh^_evx� b iZjZf_lju� i_j_^Zxlky� fh^_ebjmxs_fm�dhfie_dkm��GZ�hkgh\_�fZl_fZlbq_kdhc�fh^_eb��aZeh`_gghc�\ dhfie_dk_�� jZkkqblu\Zxlky� gh\u_� dhhj^bgZlu� bhjb_glZpbb� \k_o� h[t_dlh\� kp_gu� b gh\u_� iZjZf_lju�i_j_^Zxlky� ih� k_lb� kbkl_fZf� \bamZebaZpbb� \k_o dZgZeh\��dhlhju_� ijhba\h^yl� \bamZebaZpbx� \ j_Zevghf� fZkrlZ[_�\j_f_gb�� LZdhc� j_`bf� jZ[hlu� ij_^ty\ey_l� ^h\hevgh�kljh]b_�lj_[h\Zgby�d kbkl_fZf�\bamZebaZpbb��jZ[hlZxsbf�\ khklZ\_� bfblZpbhggh�lj_gZ`_jguo� dhfie_dkh\��Hkgh\gufb�lj_[h\Zgbyfb�y\eyxlky�ke_^mxsb_�

x ^hklZlhqgh�ih^jh[gZy�\bjlmZevgZy�fh^_ev�h[t_dlh\��ZlZd`_� hdjm`Zxs_c� kj_^u� �g_[h�� a\_a^u�� \h^gZy� ba_fgZy�ih\_joghklv�b l�^���x ohjhr__� dZq_kl\h� \bamZebaZpbb�� [_a� klmi_g_d� gZ�]jZgbpZo� h[t_dlh\�� [_a� bkq_agh\_gby� beb� fb]Zgby�f_edbo�^_lZe_c��ZglbZebZkbg]��x jZ[hlZ�\ j_Zevghf�j_`bf_�\j_f_gb�� l�_��\bamZebaZpby�kp_gu�kh�kdhjhklvx�g_�f_g__ ���dZ^jh\�\ k_dmg^m�x bfblZpby� ih]h^guo� mkeh\bc� �^h`^v�� kg_]�� ^ufdZ��lmfZg��x bfblZpby� ijb[hjh\� b ki_pbZevguo� kj_^kl\�gZ[ex^_gby�� Z lZd`_� j_Zevguo� mkeh\bc� jZ[hlu��\dexqZxsbo� ihf_ob�� aZk\_ldb�� [ebdb� hl� hilbq_kdbo�ijb[hjh\�b l�^��x kbgojhgbaZpby� dZgZeh\�� _keb� bo� g_kdhevdh�� lh� _klv�dZq_kl\_ggZy� krb\dZ� khk_^gbo� bah[jZ`_gbc��nhjfbjm_fuo�jZagufb�dhfivxl_jZfb�x ^hklmigghklv� ZiiZjZlguo� kj_^kl\� ^ey� lj_gZ`_jh\�rbjhdh]h�jZkijhkljZg_gby��� IH>=HLH<D: LJ?OF?JGUO�KP?GIh^]hlh\dZ� lj_of_jguo� kp_g� ^ey� kbkl_fu� \bamZebaZpbb�ijhba\h^blky� eb[h� k ihfhsvx� dhff_jq_kdbo� ijh^mdlh\�lbiZ �' 6WXGLR 0$;�� eb[h� k ihfhsvx� kZfhklhyl_evgh�jZajZ[hlZggh]h� ijh]jZffgh]h� h[_ki_q_gby�� Fu�jZkkfhljbf� a^_kv� ebrv� i_j\mx� \hafh`ghklv��< kbkl_fZo�lbiZ��' 0$; ijbgylZ�iheb]hgZevgZy�fh^_ev�h[t_dlh\��lh�_klv� \k_� h[t_dlu� kljhylky� ba� ijbfblb\h\��iZjZee_e_ibi_^h\�� pbebg^jh\�� kn_j� b l�^���� dhlhju_�� \k\hx� hq_j_^v�� kljhylky� ba� lj_m]hevgbdh\� �iheb]hgh\���H[t_dl� fh`gh� ihf_klblv� \ gm`gh_� f_klh� ijhkljZgkl\Z��ijbk\hblv� _fm� fZl_jbZe�� k\hckl\Z� dhlhjh]h� �iZjZf_lju�hljZ`_gby� k\_lZ��fh`gh� aZ^Zlv�� Z lZd`_�fh`gh� gZeh`blv�gZ� ih\_joghklv� h[t_dlZ� l_dklmjm�� Djhf_� h[t_dlh\� fh`gh�kha^Zlv� bklhqgbdb� k\_lZ� b dZf_ju�� aZ^Zlv� bo� k\hckl\Z� bjZkiheh`blv�\ gm`guo�f_klZo�ijhkljZgkl\Z�kp_gu��

Jbkmghd����<bjlmZevguc�]hjh^Ijb� kha^Zgbb� \bjlmZevgh]h� h[t_dlZ� g_h[oh^bfh� hljZablv�\k_�^_lZeb�^ey�ih\ur_gby�Z^_d\Zlghklb�fh^_eb�j_Zevghfm�h[t_dlm�� K ^jm]hc� klhjhgu�� _keb� wlb� ^_lZeb� ^_eZlv� dZd�
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lj_of_jgu_� h[t_dlu�� lh� qbkeh� iheb]hgh\� \ kp_g_� [m^_l�hq_gv� [hevrbf� b ljm^gh� [m^_l� ^hklb]gmlv� ijb_fe_fhc�kdhjhklb� \bamZebaZpbb�� Ihwlhfm� ijboh^blky� b^lb� gZ�dhfijhfbkk�± djmigu_�b \Z`gu_�^_lZeb�ijh_dlbjh\Zlv�dZd�qZklb� iheb]hgZevghc� fh^_eb�� Z f_edb_� \dexqZlv� \l_dklmju�� � H[uqgh� ijb� kha^Zgbb� h[t_dlh\� \ dZq_kl\_�bkoh^guo� ^Zgguo� ^ey� dZjdZkghc� fh^_eb� bkihevamxlky�we_f_glu� ijh_dlghc� ^hdmf_glZpbb�� Z ^ey� kha^Zgby�l_dklmjguo� dZjl� ± nhlh]jZnbb� beb� dbghkt_fdb� j_Zevguo�h[t_dlh\�beb�kbgl_abjh\Zggu_�bah[jZ`_gby��_keb�h[t_dlu�\ j_Zevghklb�_s_�g_�kha^Zgu���GZ�jbk����ijb\_^_g�ijbf_j�fh^_eb� \bjlmZevgh]h� ]hjh^Z�� ihklh_ggh]h� ba� ijhkluo�ijbfblb\h\�k bkihevah\Zgb_f�l_dklmjguo�dZjl��Ijb� ihkljh_gbb� dZjdZkghc� lj_of_jghc� fh^_eb� h[uqgh�klj_fylky� mf_gvrblv� qbkeh� ]jZg_c�� ba� dhlhjuo� hgZ�kljhblky�� lZd� dZd� hl� qbkeZ� ]jZg_c� kms_kl\_ggh� aZ\bkbl�kdhjhklv� \bamZebaZpbb�� Bgh]^Z� wlh� fh`gh� k^_eZlv� kihfhsvx� ki_pbZevguo� \kljh_gguo� ijh]jZff� �SOXJ�LQ���bgh]^Z� ijboh^blky� ^_eZlv� \jmqgmx�� GZijbf_j�� �' 0$;kljhbl� h[uqgmx� ibjZfb^m� dZd� mk_q_ggmx� k hq_gv�fZe_gvdbf� \_jogbf� hkgh\Zgb_f� b dZ`^h_� hkgh\Zgb_�jZa[b\Z_lky�gZ�lj_m]hevgbdb�p_gljZevghc�lhqdhc� �kf��jbk������ Ihwlhfm� j_Zevgh� qbkeh� lj_m]hevgbdh\� \ Q�]jZgghc�ibjZfb^_�ihemqZ_lky�jZ\guf��Q ���Q  ��Q��?keb�`_�kde_blv�p_gljZevgmx� lhqdm� hkgh\Zgby� k ex[hc� \_jrbghc�hkgh\Zgby�b m^Zeblv� \k_� lj_m]hevgbdb�� kh^_j`Zsb_ j_[jZ\_jog_]h�hkgh\Zgby��lh�ihemq_gguc�h[t_dl�k lhqdb�aj_gby�\bamZebaZpbb� [m^_l� khhl\_lkl\h\Zlv� h[uqghc� ibjZfb^_� bkh^_j`Zlv� Q��Q����  � �Q��� iheb]hgh\�� Wlh� ijboh^blky�\uihegylv�\jmqgmx�

Jbkmghd����HilbfbaZpby�ibjZfb^u?keb� kha^Z_lky� gh\uc� h[t_dl� b _]h� nhlh]jZnbc� g_l�� lh�fh`gh�ihkljhblv�ih^jh[gmx�lj_of_jgmx�fh^_ev��Z aZl_f�kihfhsvx�ki_pbZevgh]h�,3$6 ijhp_kkZ�\ �' 0$; ihemqblv�jZa\_jldm� _]h� ih\_joghklb�� \bamZebabjh\Zlv� __ bbkihevah\Zlv�\ dZq_kl\_�l_dklmjghc�dZjlu�^ey�mijhs_gghc�fh^_eb�lh]h�`_�h[t_dlZ��< hkgh\ghf�wlhl�f_lh^�ih^oh^bl�^ey�h[t_dlh\�pbebg^jbq_kdhc�beb�dhgbq_kdhc�nhjfu�� �GZ�jbk�� �� ke_\Z� bah[jZ`_gZ� ih^jh[gZy� fh^_ev� h[t_dlZ�� \p_glj_� ± jZa\_jldZ� _]h� [hdh\hc� ih\_joghklb�� Z kijZ\Z� ±pbebg^j�� h[lygmluc� ihemq_gghc� l_dklmjhc�� LZdhc� kihkh[�qZklh� ^Z_l� ijb_fe_fu_� j_amevlZlu� b iha\hey_l� khdjZlblv�qbkeh� ]jZg_c� \ ^_kyldb� jZa� aZ� kq_l� \dexq_gby�fgh`_kl\Z�f_edbo�^_lZe_c�\ l_dklmjm�

\��[��D��Jbkmghd����Ihemq_gb_�l_dklmju�iml_f�jZa\_jldb�ih\_joghklb�h[t_dlZ�

�� IJ?><:JBL?EVG:Y�H;J:;HLD:�H[uqgh� \gmlj_ggbc� nhjfZl� ojZg_gby� we_f_glh\�lj_of_jghc�kp_gu�\ kbkl_f_�\bamZebaZpbb�hlebqZ_lky�hl \uoh^guo� nhjfZlh\� kbkl_fu� ih^]hlh\db� kp_g��Ihwlhfm� g_h[oh^bfh� dhg\_jlbjh\Zlv� we_f_glu� ba�h^gh]h� nhjfZlZ� \ ^jm]hc�� QZklh� gZibkZgb_�dhg\_jlhjZ� y\ey_lky� qbklh� l_ogbq_kdhc aZ^Zq_c��hkh[_ggh�dh]^Z�ba\_kl_g�bkoh^guc�\uoh^ghc�nhjfZl��GZijbf_j��nZceu�lbiZ �GV�b PD[ ij_^klZ\eyxl�kh[hc�ihke_^h\Zl_evghklv� b_jZjobq_kdb� \eh`_gguo�bgnhjfZpbhgguo� dmkdh\� � qZgdh\ �FKXQFNV���dZ`^uc�ba� dhlhjuo� kh^_j`bl� b^_glbnbdZpbhgguc� ghf_j�lbiZ� dmkdZ�� _]h� ^ebgm� b bgnhjfZpbhggmx� qZklv��Ih�b^_glbnbdZpbhgghfm� ghf_jm� h^ghagZqgh� \hkklZgZ\�eb\Z_lky�kljmdlmjZ�bgnhjfZpbhgghc�qZklb��\ dhlhjhc�lZd`_� aZibkZgu� \eh`_ggu_� qZgdb�� J_dmjkb\gh�h[jZ[Zlu\Zy� wlm� kljmdlmjm�� fh`gh� \u^_eblv� ex[hc�we_f_gl�bgnhjfZpbb��aZibkZgguc�\ �GV�nZce_�kp_gu�b i_j_\_klb� _]h� \ ^jm]hc� m^h[guc� ^ey� ^Zevg_cr_c�h[jZ[hldb�nhjfZl�< lh� `_� \j_fy� ijZ\bevgh_� bkihevah\Zgb_kdhg\_jlbjh\Zgguo� iZjZf_ljh\� fh`_l� ij_^klZ\eylv�keh`ghklb�� lZd� dZd� Ze]hjblfu�� bkihevamxsb_� bo� \kbkl_f_� ih^]hlh\db�� qZklh� g_ba\_klgu�� Ihwlhfm�kbgl_abjh\Zggu_� bah[jZ`_gby� h[t_dlh\� b bo�ih\_^_gb_�\ kbkl_f_�\bamZebaZpbb�fh`_l�hlebqZlvky�hl� bah[jZ`_gby� b ih\_^_gby� \ kbkl_f_� ih^]hlh\db��GZijbf_j�� bgl_jiheypby� hjb_glZpbc� h[t_dlh\� ijb�h^gbo�b l_o�`_�bkoh^guo�^Zgguo�fh`_l�\uihegylvky�ih� jZaebqguf� Ze]hjblfZf� b ljZ_dlhjbb� ^\b`_gby� \kbkl_f_� �' 0$; b kbkl_f_� \bamZebaZpbb� fh]mlhlebqZlvky�Ihke_� dhg\_jlbjh\Zgby� ijhba\h^blky� ij_^\Zjbl_ev�gZy� h[jZ[hldZ� lj_of_jghc� \bjlmZevghc� kp_gu�� GZ�wlhf�wlZi_�fh`gh�\uihegblv�\kx�jZ[hlm��j_amevlZlu�dhlhjhc� g_� [m^ml� f_gylvky� hl� dZ^jZ� d dZ^jm�� <dZq_kl\_� ijbf_jZ� lZdbo� jZ[hl� ijb\_^_f� jZa[b_gb_�iheb]hgZevghc� fh^_eb� gZ� fgh`_kl\h� lj_m]hevguo�kljbih\�b nwgh\�b \uqbke_gb_�ghjfZe_c�d \_jrbgZf�gZ� hkgh\_� bgnhjfZpbb� h ]jmiiZo� k]eZ`b\Zgby��Lj_m]hevguc� kljbi� ij_^klZ\ey_l� kh[hc fgh`_kl\h�lj_m]hevgbdh\� LL  � ^9L�9L���9L��`�� h[jZah\Zgguo�ihke_^h\Zl_evghklvx�\_jrbg�9���9��«�9Q����I_j\uc�lj_m]hevgbd� kljbiZ� hij_^_ey_lky� lj_fy� \_jrbgZfb��gZ� jbk�� �� wlh� 9��9� b 9���� <lhjhc� lj_m]hevgbd�kh^_j`bl� j_[jh� 9�9��� ihwlhfm� ^ey� _]h� aZ^Zgby�^hklZlhqgh� mdZaZlv� lhevdh� h^gm� \_jrbgm� 9���Ke_^mxsbc� lj_m]hevgbd� kh^_j`bl� j_[jh� 9�9� blj_[m_lky�^h[Z\blv�lhevdh�\_jrbgm�9� b lZd�^Ze__��
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Lj_m]hevguc� nwg� �\__j�� ij_^klZ\ey_l� kh[hc�fgh`_kl\h� lj_m]hevgbdh\� LL  � ^9��9L���9L��`��h[jZah\Zgguo� ihke_^h\Zl_evghklvx� \_jrbg� 9���9��«�9Q���� � Ijb� aZ^Zgbb� nwgZ� kgZqZeZ� mdZau\Z_lky�h[sZy� \_jrbgZ� 9��� Z aZl_f� hklZevgu_� \_jrbgu� \ihjy^d_� h[oh^Z� h[sbo� j_[_j�� Ihwlhfm� kljbi� ba� Qlj_m]hevgbdh\� [m^_l� aZ^Zg� ihke_^h\Zl_evghklvx� ba�Q����\_jrbg�\f_klh��Q \_jrbg��_keb�aZ^Z\Zlv�dZ`^uc�lj_m]hevgbd� hl^_evgh�� LZd� dZd� h[jZ[hldZ� dZ`^hc�\_jrbgu� \ ]jZnbq_kdhc� kbkl_f_� aZgbfZ_l�hij_^_e_ggh_� \j_fy�� lh� mf_gvr_gb_� qbkeZ�h[jZ[Zlu\Z_fuo� \_jrbg� mkdhjy_l� \bamZebaZpbx�ijbfblb\Z�� Ihwlhfm� \ ih^kbkl_fm� ij_^\Zjbl_evghc�h[jZ[hldb� h[uqgh� \oh^bl� fh^mev� Z\lhfZlbq_kdh]h�jZa[b_gby� lj_of_jguo� h[t_dlh\� gZ� fgh`_kl\h�kljbih\�b nwgh\��<lhjhc� \hafh`ghc� khklZ\eyxs_c� wlZiZ� ij_^\Zjb�l_evghc� h[jZ[hldb� y\ey_lky� \uqbke_gb_� ghjfZe_c��LZd� dZd� aZdjZkdZ� ]jZg_c� ijhba\h^blky� gZ� hkgh\_ghjfZe_c� \ bo� \_jrbgZo�� lh� ijZ\bevgh_� aZ^Zgb_�ghjfZe_c�iha\hey_l�k^_eZlv�ieZ\guc�i_j_oh^�f_`^m�]jZgyfb� �l�_�� k^_eZlv� g_\b^bfufb� j_[jZ���GZ� jbk�� ��ijb\_^_gZ� fh^_ev� dhkfbq_dh]h� fh^mey�� dhjimk�dhlhjhc� j_Zebah\Zg� ^\_gZ^pZlb]jZgguf� pbebg^jhf��H^gZdh� aZ� kq_l� k]eZ`b\Zgby� hg� ij_^klZ\ey_lky�kh\_jr_ggh� ]eZ^dbf�� Fgh`_kl\h� ]jZg_c�� f_`^m�dhlhjufb� i_j_oh^� ^he`_g� [ulv� k]eZ`_g�� aZ^Z_lky� \�' 0$; lZd�gZau\Z_fhc�]jmiihc�k]eZ`b\Zgby��?keb�ghjfZeb�g_�f_gyxlky�\ ijhp_kk_�\bamZebaZpbb��lh�bo�\uqbke_gb_� gZ� hkgh\_� wlbo� ]jmii� k]eZ`b\Zgby_kl_kl\_ggh� \dexqblv� \ wlZi� ij_^\Zjbl_evghc�h[jZ[hldb�� < wlhl� wlZi� \oh^yl� b ^jm]b_� aZ^Zqb��gZijbf_j�� \uqbke_gb_� dhhj^bgZl� ho\Zlu\Zxs_]h�h[t_dl� iZjZee_e_ibi_^Z� beb� p_glj� b jZ^bmk�hibkZgghc� kn_ju�� jZkq_l� \_dlhjh\� dZkZl_evguo� dkieZcgh\uf� bgl_jiheypbhgguf� djb\uf� \ dexq_\hc�ZgbfZpbb�� ih^]hlh\dZ� lZ[ebp� ^ey� mijhs_gguo�fh^_e_c�jZkq_lZ�hk\_s_gghklb�b lZd�^Ze__�

Jbkmghd����K]eZ`_ggZy�fh^_ev�dhkfbq_kdh]h�fh^mey��� <BAM:EBA:PBY�H;T?DLH<<BJLM:EVGHC�KP?GU�Hkgh\gufb�p_eyfb�ijb�\bamZebaZpbb�lj_of_jguo�h[t_dlh\y\eyxlky� ohjhr__� dZq_kl\h�� j_Zebklbqghklv� b kdhjhklv��DZq_kl\h� \bamZebaZpbb� hij_^_ey_lky� fgh]bfb�khklZ\eyxsbfb�� kj_^b� dhlhjuo� ih^^_j`b\Z_fh_�jZaj_r_gb_� wdjZgZ��bkihevam_fu_�fh^_eb�hk\_s_gghklb�baZdjZkdb� ]jZg_c�� Ze]hjblfu� k]eZ`b\Zgby� djZ_\� ijb�jZkl_jbaZpbb �ZglbZebZkbg]�� b l�^�� J_Zebklbqghklv�

bah[jZ`_gby� hij_^_ey_lky� dZq_kl\hf� bkihevam_fuo�l_dklmj�� Djhf_� lh]h�� \Z`gh_� agZq_gb_� bf_xl� lZdb_�khlZ\eyxsb_� dZd� l_gb�� hljZ`_gby� b [ebdb� hl�bklhqgbdh\�k\_lZ�� L_gb� ^Zxl� ^jm]hc� \b^� h[t_dlZ� �kh� klhjhgu�bklhqgbdZ� k\_lZ�� aZ� kq_l� q_]h� fu� fh`_f� emqr_�ij_^klZ\blv� \aZbfgh_� jZkiheh`_gb_� h[t_dlh\� bbklhqgbdh\� k\_lZ� \ kp_g_�� Ijbf_jhf� y\ey_lky� l_gv� hl�fbr_gb� hjb_glbjZ� ijb� kludh\d_� dhkfbq_kdbo� ZiiZjZlh\��L_gb� g_� hl[jZku\Zxlky� Z\lhfZlbq_kdb� \bjlmZevgufb�h[t_dlZfb�� bo� g_h[oh^bfh� kha^Z\Zlv� bkdmkkl\_ggh�� Ijb�wlhf� ljm^gh� h`b^Zlv�� qlh� dZ`^uc� h[t_dl� \ kp_g_� [m^_l�hl[jZku\Zlv� l_gv� gZ� \k_� hklZevgu_� h[t_dlu�� >Z� bj_Zebah\Zlv� hl[jZku\Zgb_� l_gb� dZ`^uf� h[t_dlhf� gZ� \k_�hklZevgu_� \ j_Zevghf� j_`bf_� \j_f_gb� ijZdlbq_kdb�g_\hafh`gh�� H^gbf� ba� ih^oh^h\ y\ey_lky� aZ^Zgb_�fgh`_kl\Z�h[t_dlh\��hl[jZku\Zxsbo�l_gv� �aZl_gyxsbo��bfgh`_kl\Z� h[t_dlh\�� �ijbgbfZxsbo�� l_gv� �aZl_gy_fuo��bihkljh_gb_� khhl\_lkl\mxs_c� fh^_eb� l_gb� ^ey� dZ`^hc�iZju��?keb�ih\_joghklv��gZ�dhlhjmx�iZ^Z_l�l_gv��y\ey_lky�iehkdhc� beb� [ebadZ� d iehkdhc�� lh� fh`gh� bkihevah\Zlv�f_lh^� ijh_dlb\gh]h� kha^Zgby� l_g_c�� ijb� dhlhjhf�aZl_gyxsbc� h[t_dl� ijhklh� ijh_pbjm_lky� gZ� iehkdmx�ih\_joghklv�� Z aZl_f� \bamZebabjm_lky� dZd� hl^_evguc�ijbfblb\�� < wlhf� kemqZ_� \uqbke_gb_� l_gb� \dexqZ_l� ^\Z�wlZiZ�� \uqbke_gb_� fZljbpu� ijh_dpbb� b \bamZebaZpby�kijh_pbjh\Zggh]h� h[t_dlZ� k gm`guf� p\_lhf�� Hq_\b^gh��\uqbkebl_evgZy� keh`ghklv� f_lh^Z� gZijyfmx� aZ\bkbl� hl�keh`ghklb� aZl_gyxs_]h� h[t_dlZ�� >ey� ihemq_gby�j_Zebklbqghklb� l_gb� \uihegy_lky� kf_r_gb_� __ p\_lZ� kp\_lhf� ih\_joghklb�� gZ� dhlhjmx� hgZ� iZ^Z_l�� GZ� jbk�� ��ihdZaZg� ijbf_j� l_gb�� hl[jZku\Z_fhc� fbr_gvx� ijb�kludh\d_�d fh^_eb�f_`^mgZjh^ghc�dhkfbq_kdhc�klZgpbb��

Jbkmghd����J_ZebaZpby�l_gb�hl�fbr_gb�dhkfbq_kdh]h�fh^mey�?keb�ih\_joghklv��gZ�dhlhjmx�iZ^Z_l�l_gv��bf__l�keh`gmx�nhjfm�� bkihevamxl� ^jm]b_� f_lh^u�� gZijbf_j�� f_lh^�l_g_\uo� h[t_fh\�� < wlhf� f_lh^_� l_gv�� hl[jZku\Z_fZy�h[t_dlhf�� jZkkfZljb\Z_lky� dZd� iheb]hgZevguc� h[t_f�� lh�_klv�h[t_fgh_�l_eh��aZ^Zggh_�fgh]hm]hevgbdZfb��©L_g_\hc�h[t_fª� nhjfbjm_lky� ba� emq_c�� bkimkdZ_fuo� bklhqgbdhf�hk\_s_gby�� ^Ze__� ijhoh^ysbo� q_j_a� dhglmj� aZl_gyxs_]h�h[t_dlZ� �kh� klhjhgu�bklhqgbdZ� k\_lZ��b ijh^he`Zxsboky�aZ�ij_^_eu�kp_gu��AZ^Zgguc�lZdbf�h[jZahf��l_g_\hc�h[t_f�y\ey_lky� mk_q_gghc� ibjZfb^hc�� >ey� hij_^_e_gby� lh]h��dZdb_� qZklb� h[t_dlh\� kp_gu� [m^ml� gZoh^blvky� \ l_g_\hfh[t_f_��bkihevam_lky�[mn_j�ljZnZj_lZ��VWHQFLO EXIIHU��^Ze__�6�[mn_j��� F_lh^� hlghkblky� d deZkkm� fgh]hijhoh^guo� b\dexqZ_l�ke_^mxsb_�wlZiu��x kgZqZeZ�\ky�kp_gZ�\u\h^blky�k Zljb[mlZfb�jbkh\Zgby�\l_gb��\udexq_g�bklhqgbd�k\_lZ��x aZl_f�jbkm_lky�l_g_\hc�h[t_f� �lhevdh�\ 6�[mn_j���ijb�wlhf� hi_jZpbb� \ 6�[mn_j_� aZ^Zxlky� lZdbf� h[jZahf��



qlh�ihke_�^Zggh]h�rZ]Z�g_gme_\h_�agZq_gb_�ihemqZxl�aZl_gy_fu_�ibdk_eu�x b��gZdhg_p��kp_gZ�\u\h^blky�\lhjhc�jZa�k \dexq_gguf�bklhqgbdhf� k\_lZ� b \dexq_gguf� l_klhf� ljZnZj_lZ� kmkeh\b_f� _]h ijhoh`^_gby� ijb� jZ\_gkl\_� agZq_gby� \6�[mn_j_�gmex�Ke_^m_l� hlf_lblv�� qlh� wlZ� ijhp_^mjZ� g_bg\ZjbZglgZ�hlghkbl_evgh� iheh`_gby� gZ[ex^Zl_ey�� Z bf_ggh�� 6�[mn_j�g_h[oh^bfh� bgbpbZebabjh\Zlv� jZaebqgufb� agZq_gbyfb� \aZ\bkbfhklb�hl�lh]h��\gmljb�beb�kgZjm`b�l_g_\h]h h[t_fZ�gZoh^blky� gZ[ex^Zl_ev�� Kdhjhklv� f_lh^Z� aZ\bkbl� dZd� hl�keh`ghklb� aZl_gyxs_]h� h[t_dlZ�� lZd� b keh`ghklb� \k_c�kp_gu��ihkdhevdm�hgZ�\u\h^blky�^\Z`^u���;ebdb� �IODUHV�� h[jZamxlky� \ hilbq_kdhc� kbkl_f_�h[t_dlb\Z� dZf_ju� ijb� gZebqbb� \ ihe_� aj_gby� yjdbo�bklhqgbdh\� k\_lZ�� Y\eyykv� ki_pbnbq_kdbf� bkdZ`_gb_f�bah[jZ`_gby�� [ebdb�� l_f� g_� f_g__�� ki_pbZevgh�bfblbjmxlky� kj_^kl\Zfb� dhfivxl_jghc� ]jZnbdb� ^ey�ih\ur_gby� j_ZebafZ� kbgl_abjm_fuo� bah[jZ`_gbc��Ih\ur_gb_� j_Zebklbqghklb� \bjlmZevguo� kp_g� ijb�^h[Z\e_gbb�wnn_dlZ�[ebdh\ fh`gh�h[tykgblv�ke_^mxsbfb�ijbqbgZfb�x >Zggh_� y\e_gb_� ijb\uqgh� ^ey� q_eh\_q_kdh]h� ]eZaZ��ihwlhfm�� qbklh� km[t_dlb\gh�� bah[jZ`_gb_� k ^Zgguf�wnn_dlhf�dZ`_lky�[he__�j_Zevguf�x >h[Z\e_gb_� wnn_dlZ� [ebdh\� ^Z_l� \i_qZle_gb_�ih\ur_gghc� yjdhklb�� qlh� ihfh]Z_l� jZkrbjblv\hkijbgbfZ_fuc� ^bgZfbq_kdbc� ^bZiZahg� kbgl_abjm_�fh]h�bah[jZ`_gby��LhqgZy�ikbohnbabq_kdZy�fh^_ev� y\e_gby� \_kvfZ� keh`gZ�b^he`gZ� mqblu\Zlv� h]jhfgh_� dhebq_kl\h� iZjZf_ljh\��ihwlhfm� kljhblky� mijhs_ggZy� fh^_ev�� HgZ� khklhbl� ba�hkgh\gh]h� [ebdZ�� \dexqZxs_]h� jZ^m`guc� hj_he��j_kgbqgmx� dhjhgm�b wnn_dl� k\_q_gby�b g_dhlhjh]h�qbkeZ�\lhjbqguo� [ebdh\�� dhlhju_� \u]ey^yl� h[uqgh� dZd�g_kdhevdh� ihemijhajZqguo� dhe_p� jZaebqgh]h� jZaf_jZ� biheh`_gby��Hkgh\ghc� [ebd� jZkiheh`_g� \hdjm]� bklhqgbdZ�k\_lZ�� Z dhebq_kl\h�� jZaf_j� b jZkiheh`_gb_� \lhjbqguo�[ebdh\� aZ\bkyl� hl� oZjZdl_jbklbd� h[t_dlb\Z�� h^gZdh�� \ex[hf� kemqZ_�� h[s__� k\hckl\h� \lhjbqguo� [ebdh\�aZdexqZ_lky�\ lhf��qlh�hgb�jZkiheZ]Zxlky�gZ�h^ghc�ebgbb��ijhoh^ys_c� q_j_a� p_glj� bah[jZ`_gby�� >ZggZy� ebgby��dhlhjmx�mkeh\gh�fh`gh�gZa\Zlv�\_dlhjhf [ebdh\��aZ\bkbl�ebrv� hl� iheh`_gby� bklhqgbdZ� k\_lZ� \ wdjZgghc� kbkl_f_�dhhj^bgZl��kf��jbk�����
Rkgh\ghc [ebd�K���N�

\lhjbqguc�[ebd L�KL���NL�
Jbkmghd����Ko_fZ�jZkiheh`_gby�[ebdh\�?keb� dhhj^bgZlu� bklhqgbdZ� k\_lZ� b�� khhl\_lkl\_ggh��hkgh\gh]h� [ebdZ�� \ kbkl_f_� dhhj^bgZl�� k\yaZgghc� kwdjZghf�� jZ\gu� �K�N��� lh� dhhj^bgZlu� \lhjbqguo� [ebdh\� \wlhc� kbkl_f_� [m^ml� djZlgu� bf�� l�_�� jZ\gu�DL 
�K�N�� ^ey� g_dhlhjuo� dhwnnbpb_glh\� DL�� JZaf_j� b p\_l�\lhjbqguo� [ebdh\� bg^b\b^mZevgu� ^ey� dZ`^h]h�dhgdj_lgh]h� h[t_dlb\Z�� ihwlhfm� \u[bjZxlky� eb[h�ijhba\hevgh��eb[h�gZ�hkgh\_�ijZdlbq_kdbo�gZ[ex^_gbc�^ey�

aZ^Zgghc�hilbq_kdhc�kbkl_fu��Hlf_lbf��qlh�\bamZebaZpby�[ebdh\�ijhba\h^blky�gZ�aZdexqbl_evghf�wlZi_�ihkljh_gby�kp_gu� ih\_jo� m`_� jZg__� \bamZebabjh\Zgguo� h[t_dlh\��GZ�jbk����bah[jZ`_g�ijbf_j�fh^_eb�[ebdh\�AZ^ZqZ� ih\ur_gby� kdhjhklb� \bamZebaZpbb� j_rZ_lky� gZ�dZ`^hf� wlZi_�� GZ� wlZi_� ij_^\Zjbl_evghc� h[jZ[hldb�ijhba\h^blky� hilbfbaZpby� hj]ZgbaZpbb� b ojZg_gby�^Zgguo�� Z lZd`_� ij_^klZ\e_gb_� fgh`_kl\Z� iheb]hgh\� \\b^_� ki_pbZevguo� dhgkljmdpbc� �kljbih\� b nZgh\��� <ijhp_kk_� kZfhc� \bamZebaZpbb� lZd`_� bkihevam_lky� jy^�f_lh^h\�� Ij_`^_� \k_]h� ke_^m_l� hlf_lblv� hilbfbaZpbx�ih^Zqb� ^Zgguo� gZ� dhg\_c_j� \bamZebaZpbb�b hl[jZku\Zgb_�h[t_dlh\��g_�ihiZ^Zxsbo�\ ibjZfb^m�\b^bfhklb�

Jbkmghd����Ijbf_j�fh^_ebjh\Zgby�[ebdh\�DZ`^h_� baf_g_gb_� iZjZf_ljh\� \bamZebaZpbb� \k_]^Z�ijb\h^bl�d ^hihegbl_evguf�ba^_j`dZf�ih�i_j_dhgnb]mjb�jh\Zgbx� dhg\_c_jZ��Ijh\_^_ggu_� bkke_^h\Zgby� ihdZaZeb��qlh�gZb[he__ ³^hjh]bfb´�y\eyxlky�hi_jZpbb�ih�baf_g_gbx�iZjZf_ljh\� fZl_jbZeZ�� Z bf_ggh� i_j_dexq_gb_ l_dklmj��baf_g_gb_� p\_lh\� b iZjZf_ljZ� kl_i_gb� a_jdZevgh]h�hljZ`_gby�� ?kl_kl\_gguc� ihjy^hd� h[jZ[hldb� kp_gu�khklhbl�\ i_j_[hj_�\k_o�h[t_dlh\��^ey�dZ`^h]h�ba�dhlhjuo�i_j_[bjZxlky�\k_�fZl_jbZeu��ba�dhlhjuo�khklhyl�_]h�qZklb��Ijhklh_� baf_g_gb_� wlh]h� ihjy^dZ� �l�_�� ^ey� dZ`^h]h�fZl_jbZeZ� \u\h^ylky� qZklb� \k_o� h[t_dlh\� k ^Zgguf�fZl_jbZehf��iha\hey_l�ih\ukblv�kdhjhklv�\bamZebaZpbb�gZ��������� Bkihevah\Zgb_� fgh]bo� klZg^Zjlguo� kj_^kl\�]jZnbq_kdhc� [b[ebhl_db� �^bkie_cgu_� kibkdb�� fZkkb\u�\_jrbg��[mn_ju�\_jrbg��l_dklmjgu_�h[t_dlu�b l�^���lZd`_�iha\heyxl�m\_ebqblv�kdhjhklv�kbgl_aZ�bah[jZ`_gbc�Hq_\b^gh�� qlh� h[jZ[hldZ� iheb]hgh\� ^ey� h[t_dlh\�� g_�ihiZ^Zxsbo� \ ibjZfb^m� \b^bfhklb� beb� iheghklvx�i_j_dju\Z_fuo� ^jm]bfb� h[t_dlZfb�� y\ey_lky� baebrg_c��Dhg_qgh��]jZnbq_kdZy�kbkl_fZ�ijhba\h^bl�hlk_q_gb_�lZdbo�h[t_dlh\�� h^gZdh� \k_�`_� ljZlbl� gZ� gbo� \j_fy� �gZijbf_j��ljZgknhjfbjmy� h[t_dlu�� jZkkqblu\Zy� hk\_s_gghklv� bo�\_jrbg� b ijhba\h^y� hlk_q_gb_� dZ`^h]h� iheb]hgZ� \hl^_evghklb��� >ey� wdhghfbb� wlh]h� \j_f_gb� fh`gh�hkms_kl\eylv� ij_^\Zjbl_evgmx� ijh\_jdm� i_j_k_q_gby�ibjZfb^u� \b^bfhklb� b kn_ju� �beb� iZjZee_e_ibi_^Z���ho\Zlu\Zxs_c h[t_dl��?keb�h[t_dl�\hh[s_�g_�ihiZ^Z_l�\ibjZfb^m� \b^bfhklb�� hg� g_� ihkueZ_lky� gZ� \bamZebaZpbx��_keb� i_j_k_dZ_lky� k g_c� ± hg� i_j_^Z_lky� gZ� dhg\_c_j��>Zevg_crZy� \bamZebaZpby� lhevdh� \b^bfuo� h[t_dlh\�iha\hebl� mf_gvrblv� h[t_f�i_j_^Z\Z_fuo�^Zgguo�� lh� _klv�gZ]jmadm� gZ� kbkl_fgmx�rbgm�� b�� khhl\_lkl\_ggh�� kgbablv�dhebq_kl\h�h[jZ[Zlu\Z_fuo�^Zgguo�?keb� h[t_dl� ihiZ^Z_l� \ ihe_� aj_gby�� gh� i_j_dju\Z_lky�^jm]bfb� h[t_dlZfb�� lh� _]h�iheb]hgu�ijhoh^yl�\k_� klZ^bb�dhg\_c_jZ�� bo� hl[jZku\Zgb_� hkms_kl\ey_lky� ebrv� gZ�klZ^bb�l_klZ�]em[bgu�b lh�ebrv�\ kemqZ_��_keb�qZklb�kp_gu��i_j_dju\Zxsb_� wlhl� h[t_dl�� gZjbkh\Zgu� jZg__�� >ey�



ZgZebaZ� b \uy\e_gby� lZdbo� h[t_dlh\� kms_kl\m_l� fgh]h�f_lh^h\�� kj_^b� dhlhjuo� ke_^m_l� hlf_lblv� mihjy^hq_gb_�h[t_dlh\�beb�bo�iheb]hgh\�ih� ]em[bg_��^\hbqgh_�^_e_gb_�ijhkljZgkl\Z��ihjlZevgmx�l_ogheh]bx�b l�^��� KHA>:GB?�B <BAM:EBA:PBY�NHG:�KP?GU�Fh^_ebjh\Zgb_�hdjm`Zxs_]h�nhgZ�kp_gu�lZd`_�ih\urZ_l�j_Zebklbqghklv� kp_gu�� < dZq_kl\_� nhgZ� hdjm`Zxs_ch[klZgh\db� jZkkfZljb\Z_lky�fgh`_kl\h� kbevgh� m^Ze_gguo�hl�gZ[ex^Zl_ey�h[t_dlh\��lh�_klv�h[t_dlh\��jZkklhygb_�^h�dhlhjuo� \_ebdh� ih� kjZ\g_gbx� k i_j_f_s_gbyfb�gZ[ex^Zl_ey� \ l_q_gb_� \k_]h� \j_f_gb� ijhp_kkZ� jZ[hlu�fh^_eb��D lZdhfm�nhgm�fh]ml�hlghkblvky��gZijbf_j��g_[h�kh[eZdZfb�b kheg_qguf�^bkdhf��m^Ze_ggu_�]hju�beb�a^Zgby��Ijhkl_crbc� kihkh[� fh^_ebjh\Zgby� nhgZ� aZdexqZ_lky� \\bkihevah\Zgbb� pbebg^jbq_kdhc� dZjlu� kj_^u�� \ dhlhjhc�h^gh� bah[jZ`_gb_� �gZijbf_j�� g_[Z��� aZpbde_ggh_� ih�]hjbahglZeb�� gZdeZ^u\Z_lky� gZ� pbebg^j�� jZkiheh`_gguc\hdjm]� gZ[ex^Zl_ey�� Bf_ggh� lZdhc� f_lh^� bkihevah\Zg�fhjkdhf�lj_gZ`_j_��kf��jbk��"""���H^gZdh�©\_joª�pbebg^jZ�hklZ_lky�imkluf��ihwlhfm� wlhl�f_lh^�fh`gh�bkihevah\Zlv�l_evdh� \ lZdbo� kbfmeylhjZo�� ]^_ gZ[ex^Zl_ev� g_� fh`_l�kfhlj_lv� \\_jo� �gZijbf_j�� \ Z\lhfh[bevguo��� >jm]bf�f_lh^hf�y\ey_lky�kha^Zgb_�kn_jbq_kdhc�dZjlu�kj_^u��ijb�dhlhjhf� l_dklmjZ� gZdeZ^u\Z_lky� gZ� ihemkn_jm��Ziijhdkbfbjm_fmx� iheb]hgZfb�� Ex[hiulgh�� qlh� wlZ�ZijhdkbfZpby�fh`_l�[ulv�hq_gv� ]jm[hc��gZijbf_j�fh`gh�Zijhdkbfbjh\Zlv�kn_jm�dm[hf��j_Zebah\Z\�lZd�gZau\Z_fuc�f_lh^� dm[bq_kdhc� dZjlu� kj_^u �VN\ER[��� ?]h� j_ZebaZpby�\dexqZ_l�ij_^\Zjbl_evgh_�kha^Zgb_�dm[bq_kdbo�dZjl�kj_^u�b aZl_f� bo� \bamZebaZpbx� \ ki_pbZevghf� j_`bf_��Dm[bq_kdZy� dZjlZ� kj_^u� h[jZam_lky� ba�r_klb� d\Z^jZlguo�bah[jZ`_gbc��dhlhju_�gZdeZ^u\Zxlky�gZ�khhl\_lkl\mxsb_�]jZgb� dm[Z�� p_glj� dhlhjh]h� jZaf_sZ_lky� \ lhqd_�gZ[ex^_gby�R_klv� bah[jZ`_gbc� ^ey� dm[bq_kdhc� dZjlu� ij_^klZ\eyxl�kh[hc� i_jki_dlb\gu_� ijh_dpbb� hdjm`Zxs_c� nhgh\hc�h[klZgh\db� k ihe_f� aj_gby� ��� ]jZ^mkh\� ih� [Zah\uf� hkyf�r;�� � r<�� r=� ± khhl\_lkl\_ggh� \b^u� kijZ\Z �5LJKW��� ke_\Z��/HIW��� k\_jom �8S��� kgbam �'RZQ��� kaZ^b �%DFN�� �b ki_j_^b��)URQW���kf��jbk�����
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'RZQ
Jbkmghd�����Ko_fZ�jZa\_jldb�dm[bq_kdhc�dZjlu�GZ� jbk�� ��� ihdZaZg� ijbf_j� bah[jZ`_gbc� ^ey� dm[bq_kdhcdZjlu�� Bkihevah\Zgb_� dm[bq_kdhc� dZjlu� kj_^u�aZdexqZ_lky�\ \bamZebaZpbb�r_klb�iheb]hgh\��h[jZamxsbo�dm[��lZd��qlh�_]h�p_glj�jZkiheZ]Z_lky�\ lhqd_�gZ[ex^_gby�bgZeh`_gbb� gZ� wlb� iheb]hgu� khhl\_lkl\mxsbo� l_dklmj�dm[bq_kdhc� dZjlu��GZ� jbk�� ��� ij_^klZ\e_gu� bah[jZ`_gby�ba jZaguo� lhq_d� aj_gby�� �ihemq_ggu_�ijb�bkihevah\Zgbb�dZjlu�kj_^u�Bkihevah\Zgb_�f_lh^Z�dm[bq_kdbo�dZjl�kj_^u�^ey�hlh[jZ`_gby�nhgZ�kp_gu�iha\hey_l�kms_kl\_ggh�ih\ukblv�j_Zebaf�kbgl_abjm_fuo�\bjlmZevguo�kp_g�[_a�ijb\g_k_gby�

agZqbl_evguo�ba^_j`_d�ijb _]h�bkihevah\Zgbb��Djhf_�lh]h��\ ijhp_kk_�ihe_lZ�fh`gh� gZijZ\eylv� dZf_jm� \h� \k_� klhjhgu� �\ qZklghklb��\\_jo��� Z lZd`_� \uihegylv� gZ� fh^_ebjm_fhf� e_lZl_evghf�ZiiZjZl_� i_j_\hjhlu�� g_� hiZkZykv� \uclb� aZ� ij_^_eu�nhjfbjm_fh]h�bah[jZ`_gby��
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Jbkmghd�����JZa\_jldZ�dm[bq_kdhc�dZjlu�kj_^u�

Jbkmghd�����Ijbf_ju�j_ZebaZpbb�dm[bq_kdhc�dZjlu�kj_^u��� FH>?EBJH<:GB?�E:G>R:NL:�;EB@G?=H�IE:G:�Djhf_� hl^_evguo� h[t_dlh\� \ \b^_hlj_gZ`_jZo� \hagbdZ_l�g_h[oh^bfhklv� bfblZpbb� f_klghklb�� hdjm`Zxs_c�lj_gbjm_fh]h�� \ qZklghklb� fh^_ebjh\Zgbb� eZg^rZnlZ�[eb`g_]h� ieZgZ�� Ijbf_jZfb� eZg^rZnlZ� [eb`g_]h� ieZgZ�fh]ml�kem`blv�[_j_]h\Zy�ebgby��e_khihehkZ��Z lZd`_�ex[Zy�^jm]Zy�f_klghklv��hdjm`ZxsZy�gZ[ex^Zl_ey�ijb�^\b`_gbb�ih�hij_^_e_gghc�ljZ_dlhjbb��B��_keb�\ g_dhlhjuo�kemqZyo�fh`gh� h]jZgbqblvky� iehkdbf� fh^_ebjh\Zgb_f�hdjm`Zxs_c� f_klghklb�� dZd�� gZijbf_j�� e_khihehkZ� \^hev�^hjh]b�� lh� aZ^Zqb� bfblZpbb� kbevgh� i_j_k_q_gghc� b]hjbklhc�f_klghklb�y\eyxlky�[he__�keh`gufb��Hkgh\gufb�oZjZdl_jbklbdZfb� dhfivxl_jghc� fh^_eb� bfblbjm_fh]h�j_ev_nZ� ^he`gu� [ulv� __ h[t_fghklv� b fZdkbfZevgZy�j_Zebklbqghklv�� LZdb_� lj_[h\Zgby� k\yaZgu� k l_f�� qlh�fh^_ebjm_fZy� f_klghklv�� dZd� ijZ\beh�� kem`bl� hkgh\guf�hjb_glbjhf�^ey�lj_gbjm_fh]h��Bkoh^gufb� ^Zggufb� ^ey� fh^_ebjh\Zgby� j_ev_nZ�f_klghklb� kem`Zl� lhih]jZnbq_kdb_� dZjlu�� \ dhlhjuo�ebgbyfb� mjh\gy� ihdZaZgu� baf_g_gby� \ukhlu� j_ev_nZ��GZ�hkgh\Zgbb� wlbo� ebgbc� kljhylky� hl^_evgu_� we_f_glu�eZg^rZnlZ�� dhlhju_� fh`gh� kfh^_ebjh\Zlv� N�mjh\g_\ufb�mk_q_ggufb� ibjZfb^Zfb� k Q�m]hevgufb� hkgh\Zgbyfb��bkdjb\b\� bo� \ khhl\_lkl\bb� k ebgbyfb� mjh\gy�� AZl_f� wlb�we_f_glu�kh_^bgyxlky�\ kiehrghc�j_ev_n�b m^Zeyxlky�l_�]jZgb�� dhlhju_� aZ\_^hfh� g_� ihiZ^ml� \ ihe_� aj_gby�gZ[ex^Zl_ey� �gb`gb_�hkgh\Zgby�b aZ^gb_�]jZgb�ibjZfb^���>ey� dZ`^h]h� we_f_glZ�\u[bjZ_lky�ih^oh^ysZy� l_dklmjgZy�dZjlZ� b kihkh[� __ gZeh`_gby�� khhl\_lkl\mxsbc� kl_i_gb�baf_g_gby� j_ev_nZ�� ?keb� l_dklmjgh_� ihdjulb_� j_ev_nZ�h^ghjh^gh� b g_� kh^_j`bl� dZdbo� eb[h� yjdh� \ujZ`_gguo�hkh[_gghkl_c�� fh`gh� bkihevah\Zlv� h^gm� b lm� `_�



l_dklmjgmx� dZjlm�� gZdeZ^u\Zy� __ fhaZbqguf� h[jZahf� \]hjbahglZevghf� b \_jlbdZevghf� gZijZ\e_gbyo� ^ey� \k_o�njZ]f_glh\� j_ev_nZ��Ijh_pbjh\Zgb_� l_dklmjghc� dZjlu� gZ�hl^_evgu_� mqZkldb� fh`_l� ijhba\h^blvky� g_kdhevdbfb�jZaebqgufb� kihkh[Zfb�� >ey� \ukhdbo�� \ulygmluo� \\_jo�h[t_dlh\� lbiZ� hl^_evguo� ]hj� ijb_fe_fuf� y\ey_lky�pbebg^jbq_kdh_�ijh_pbjh\Zgb_��>ey�gbadbo��ijba_fbkluo�ohefh\� emqrb_�j_amevlZlu�^Zkl�ieZgZjgh_�ijh_pbjh\Zgb_�l_dklmjghc� dZjlu� k\_jom� \gba�� >ey� hklZevguo� h[t_dlh\�\hafh`gh� \u^_e_gb_� ]jmii� ]jZg_c� b hkms_kl\e_gb_�[hdh\h]h� ieZgZjgh]h� ijh_pbjh\Zgby� hl^_evgh� gZ� dZ`^mx�]jmiim�GZ� jbkmgd_ ��� ihdZaZgZ� dZjdZkgZy� fh^_ev� mqZkldZ�[_j_]h\hc� ebgbb�� Z gZ� jbkmgd_� ��� � wlZ� `_� fh^_ev��h[lygmlZy� l_dklmjhc��Ijb� wlhf�[ueZ�bkihevah\ZgZ� h^gZ�blZ�`_�l_dklmjgZy�dZjlZ�

Jbkmghd�����DZjdZkgZy�fh^_ev�

Jbkmghd�����Fh^_ev�k l_dklmjhc��� FH>?EBJH<:GB?�E:G>R:NL:RBJHDH=H�H;AHJ:��Ih^� eZg^rZnlZfb�rbjhdh]h� h[ahjZ� ihgbfZxlky� [hevrb_�mqZkldb� f_klghklb�� gZ[ex^Z_fu_� k g_� hq_gv� [hevrhc�\ukhlu��gZijbf_j��ijb�ihe_l_�gZ�\_jlhe_l_��lZd��qlh�^_lZeb�j_ev_nZ� ^hklZlhqgh� ohjhrh� ijhkfZljb\Zxlky�� Wlh�hagZqZ_l�� qlh� g_evay� aZf_gblv dZjlm� j_ev_nZ� iehkdhc�l_dklmjhc�� dZd� ijb� ihe_l_� kZfhe_lh\� gZ� [hevrhc� \ukhl_��>ey� kha^Zgby� eZg^rZnlh\�rbjhdh]h� h[ahjZ� bkihevam_lky�k_ldZ� \ukhl�� WlZ� k_ldZ� fh`_l� [ulv� ihemq_gZ� gZ� hkgh\_�kt_fdb� b hpbnjh\db� j_Zevgh]h� mqZkldZ� f_klghklb� beb�knhjfbjh\ZgZ� kemqZcguf h[jZahf� dhfivxl_jghc�ijh]jZffhc� ^ey� fh^_ebjh\Zgby� g_agZdhfhc� f_klghklb��<ihke_^g_f� kemqZ_� g_h[oh^bfh� knhjfbjh\Zlv� b aZ^Zlv� \dZq_kl\_� \oh^Z� g_dhlhju_� iZjZf_lju� nhjfbjm_fhc�f_klghklb�� lZdb_�� dZd� lbi� f_klghklb�� fZdkbfZevgmx� bfbgbfZevgmx� \ukhlu�� kl_i_gv� i_j_iZ^Z� \ukhl�[ebae_`Zsbo� lhq_d� b l�^�� Ih\_joghklv� eZg^rZnlZ�nhjfbjm_lky� gZ� hkgh\_� k_ldb� \ukhl� k ihfhsvx�_kl_kl\_gghc� ljbZg]meypbb�� >ey� hkms_kl\e_gby�

^bgZfbq_kdhc� ih^dZqdb� \ky� k_ldZ� jZa[b\Z_lky� gZ�d\Z^jZlgu_� mqZkldb� nbdkbjh\Zgghc� ^ebgu�� Z ^ey�m\_ebq_gby� kdhjhklb� \bamZebaZpbb� �h[_ki_q_gby� gm`ghc�qZklhlu� dZ^jh\�� fgh`_kl\h� iheb]hgh\� dZ`^h]h� d\Z^jZlZ�aZ^Z_lky� \ \b^_� h^gh]h� kljbiZ�� dhlhjuc� ojZgblky� \kbkl_fghc� kljmdlmj_� ]jZnbq_kdhc� kbkl_fu� �^bkie_cghf�kibkd_����Hq_\b^gh��qlh�q_f�[he__�]mklZy�k_ldZ�gZeh`_gZ�gZ�mqZklhd��l_f�\ur_�dZq_kl\h�ihemq_gghc�fh^_eb��K ^jm]hc�klhjhgu�l_f�[hevr__�qbkeh�iheb]hgh\�ijb^_lky�\bamZebabjh\Zlv�b\ dhgp_� dhgph\� ]jZnbq_kdZy� kbkl_fZ� fh`_l� ijhklh� g_�mki_\Zlv� ijhba\h^blv� \bamZebaZpbx� \ j_Zevghf� j_`bf_�\j_f_gb��Djhf_�lh]h��_keb�mqZklhd�f_klghklb�ij_^klZ\ey_l�kh[hc� jZ\gbgm� beb� [ebadmx� d g_c� ih\_joghklv�� lh� g_l�kfukeZ�aZ^Z\Zlv�__ [hevrbf�qbkehf�f_edbo�lj_m]hevgbdh\��Z ^hklZlhqgh� jZa[blv� d\Z^jZl� \k_]h� gZ� ^\Z� [hevrbo�lj_m]hevgbdZ�� Hlkx^Z� \hagbdZ_l� b^_y� aZf_gblv�� ]^_� wlh�\hafh`gh��fZe_gvdb_�lj_m]hevgbdb�gZ�[hevrb_��kgbab\�l_f�kZfuf� gZ]jmadm� gZ� kbkl_fm� \bamZebaZpbb� b ih\ukb\� __kdhjhklv�� >h� dZdhc� kl_i_gb� h[t_^bgylv� lj_m]hevgbdb� ±hij_^_ey_lky� mjh\g_f� ^_lZebaZpbb�� Ijb� \bamZebaZpbb� \dZ`^hf� dZ^j_� hij_^_ey_lky� hilbfZevguc� mjh\_gv�^_lZebaZpbb� \k_o� \_jrbg� iheb]hgh\� b ijhba\h^blky�h[t_^bg_gb_� iheb]hgh\� fZeh]h� jZaf_jZ� \ [he__� djmigu_��Ijb� wlhf� ihke_^h\Zl_evgh� bkihevamxlky� ^\Z� djbl_jby�hilbfbaZpbb�� I_j\uc� djbl_jbc� hkgh\Zg� gZ� lhf�� qlh� ^ey�m^Ze_gguo�lj_m]hevgbdh\�bo�]hjbahglZevguc�jZaf_j�fh`_l�[ulv�f_gvr_ ibdk_egh]h�jZaj_r_gby�wdjZgZ��Ihwlhfm�iZjm�lZdbo� khk_^gbo� lj_m]hevgbdh\� h^gh]h� mjh\gy� fh`gh�kde_blv� \ h^bg� lj_m]hevgbd� �[_a� ihl_jb� dZq_kl\Z�bah[jZ`_gby�� b j_dmjkb\gh� ijh^he`Zlv� wlhl� ijhp_kk��m\_ebqb\Zy� jZaf_ju� b mf_gvrZy� h[s__� qbkeh�lj_m]hevgbdh\��<lhjhc� djbl_jbc� hkgh\Zg� gZ� h[t_^bg_gbb�^\mo� khk_^gbo� lj_m]hevgbdh\�� dhlhju_�g_� kbevgh�\uoh^yl�aZ� ij_^_eu� h^ghc� iehkdhklb��Wlhl� djbl_jbc� hq_gv� \Z`_g�ijb� ljbZg]meypbb� iehkdhc� ih\_joghklb�� ^ey� dhlhjhc�^hklZlhqgh� aZ^Zlv� [hevrb_� lj_m]hevgbdb� \f_klh�fgh`_kl\Z� fZe_gvdbo�� < khhl\_lkl\bb� k wlbf� djbl_jb_f�^\Z� lj_m]hevgbdZ� h[t_^bgyxlky�� _keb� bo� h[sZy� \_jrbgZ�baf_gy_l� k\hx� \ukhlm�ihke_� h[t_^bg_gby�g_�[hevr_�� q_f�gZ�H��K�� O ���]^_�H��K�� O �� � g_dhlhjZy�nmgdpby��aZ\bkysZy�hl�\ukhlu�K b ^Zevghklb�O lhqdb�gZ[ex^_gby��

Jbkmghd���� EZg^rZnl�k h^ghc�l_dklmjghc�dZjlhc �Ijb� wlhf� hq_gv� \Z`gh�� qlh� fgh`_kl\h� ihemq_gguo�lj_m]hevgbdh\�fh`gh� aZibkZlv� \ \b^_� h^gh]h� kljbiZ�� qlh�iha\hey_l� ^h[blvky� mkdhj_gby� \bamZebaZpbb� \ kemqZ_�bkihevah\Zgby� kbkl_f�� ih^^_j`b\Zxsbo� h[jZ[hldm�kljbih\��?kl_kl\_ggh��qlh�ijb�h[t_^bg_gbb�lj_m]hevgbdh\��ijbfudZxsbo� d ]jZgbpZf� d\Z^jZlZ�� g_h[oh^bfh�ijhba\h^blv� khhl\_lkl\mxsb_� baf_g_gby� b \ khk_^g_f�d\Z^jZl_�� Ijb� fh^_ebjh\Zgbb� j_Zevguo� mqZkldh\�f_klghklb�� dhg_qgh�� g_h[oh^bfh� bf_lv� l_dklmjgu_� dZjlu�wlbo�mqZkldh\��Bkdmkkl\_ggu_�`_�mqZkldb�f_klghklb�fh`gh�



aZdjZrb\Zlv�jZaebqguf�p\_lhf�\ aZ\bkbfhklb�hl�\ukhlu�bm]eZ� gZdehgZ� ih\_joghklb�� Lhqdb�� jZkiheh`_ggu_� \ur_�g_dhlhjh]h� mjh\gy�� Z lZd`_� kdehgu� djmluo� ]hj�aZdjZrb\Zxlky� p\_lhf� dZfgy�� hklZevgu_� � p\_lhf� ljZ\u��GZ� jbk�� ��� ihdZaZg� ijbf_j� lZdh]h� eZg^rZnlZ�� \ dhlhjhf�lZd`_�bkihevah\ZgZ�ebrv�h^gZ�l_dklmjgZy�dZjlZ�>ey� \bamZebaZpbb� ^hklZlhqgh� [hevrbo� iehsZ^_c��gZijbf_j�� \ \_jlhe_lguo� lj_gZ`_jZo�� gZ^h� h[_ki_qblv�^bgZfbq_kdmx� ih^dZqdm� mqZkldh\� f_klghklb� \ ibjZfb^_�\b^bfhklb�b m^Ze_gb_�ba�iZfylb�mqZkldh\��g_�ihiZ^Zxsbo�\ ihe_�aj_gby�hi_jZlhjZ�lj_gZ`_jZ��
�� ><B@?GB?�MIJ:<EY?FUOH;T?DLH<�?keb� fh^_ebjmxsbc� dhfie_dk� b kbkl_fZ� \bamZebaZpbb�jZ[hlZxl� gZ� jZaguo� dhfivxl_jZo�� lh� ^ey� k\yab�bkihevam_lky� ih^kbkl_fZ� k_l_\h]h� \aZbfh^_ckl\by�� HgZ\dexqZ_l� ijh]jZffgu_� kj_^kl\Z� ijb_fZ� ih� k_lb� bh[jZ[hldb� gh\uo� agZq_gbc� iZjZf_ljh\� �iheh`_gby�� m]eu�ih\hjhlZ�� kdhjhklb� b l�^��� mijZ\ey_fuo� h[t_dlh\��Fh^_ebjmxsbc� dhfie_dk� ijhba\h^bl� jZkq_l� baf_g_gby�iZjZf_ljh\� fh^_eb� ijb� baf_g_gbb� iheh`_gby� jmq_d�mijZ\e_gby� b gh\u_� agZq_gby� iZjZf_ljh\� i_j_^Zxlky� ih�k_lb� \ dhfie_dk� \bamZebaZpbb��MijZ\eyxsbc� dhfie_dk� k^hklZlhqgh� \ukhdhc� qZklhlhc� ihkueZ_l� \ kbkl_fm�\bamZebaZpbb� bgnhjfZpbhggu_� iZd_lu�� kh^_j`Zsb_�ihegmx� bgnhjfZpbx� h[� baf_g_gbyo� iheh`_gbc��hjb_glZpbc�b ^jm]bo�iZjZf_ljh\�h[t_dlh\�kp_gu��IhemqZy�wlb� iZd_lu�� kbkl_fZ� \bamZebaZpbb� bkihevam_l�kh^_j`Zsmxky� \ gbo� bgnhjfZpbx� ^ey� \bamZebaZpbb�hq_j_^guo� dZ^jh\�� Ijb� wlhf� qZklh� \hagbdZ_l� lZdZy�kblmZpby�� qlh� ihjZ� \bamZebabjh\Zlv� ke_^mxsbc� dZ^j�� ZbgnhjfZpby� ^ey� g_]h� _s_� g_� ijbreZ� ba fh^_ebjmxs_]h�dhfie_dkZ�� Wlh� fh`_l� [ulv� k\yaZgh� kh� keh`gufb�jZkq_lZfb�fZl_fZlbq_kdhc fh^_eb�beb�aZ^_j`dZfb�\ k_lb��< wlhf� kemqZ_�ijboh^blky� wdkljZihebjh\Zlv�g_h[oh^bfu_�iZjZf_lju� gZ� hkgh\_� bo� ij_^u^msbo� agZq_gbc� qlh[u�k]eZ^blv� ©^_j]Zgbyª� h[t_dlh\�� \ua\Zggu_� g_jZ\ghf_j�ghklvx�ihklmie_gbc�bgnhjfZpbhgguo�iZd_lh\�<b^_hlj_gZ`_j� fh`_l� bf_lv� g_kdhevdh� \b^_hdZgZeh\��DZ`^uc�ba�gbo�khhl\_lkl\m_l�hl^_evghfm�hdgm�gZ[ex^_gby��gZijbf_j�� i_j_^g__�� ijZ\h_� b e_\h_� hdgZ� kZfhe_lZ�� bij_^klZ\e_g� hl^_evguf� fhgblhjhf�� ih^dexq_gguf� hhl^_evghfm� dhfivxl_jm�� < wlhf� keemqZ_� h^ghc� ba�hkgh\guo� ijh[e_f� y\ey_lky� kbgojhgbaZpby�� dhlhjZy�iha\hebeZ� [u� gZ� g_kdhevdbo� dhfivxl_jZo� h^gh\j_f_ggh�ij_^klZ\eylv� jZagu_� qZklb� h^ghc� b lhc� `_� kp_gu��gZijbf_j�� fh^_ebjh\Zlv� \b^� kp_gu� ba� njhglZevgh]h� b[hdh\uo�kl_dhe�e_lys_]h�kZfhe_lZ��Ijh[e_fZ� krb\db� b kbgojhgbaZpbb� g_kdhevdbo�bah[jZ`_gbc� hliZ^Z_l�� _keb� bkihevah\Zlv� l_ogheh]bx�\u\h^Z�bah[jZ`_gby�gZ�kn_jbq_kdbc�wdjZg��Wlh�iha\hey_l�ihemqZlv� bah[jZ`_gb_� k m]ehf� h[ahjZ� ^h� ���� ]jZ^mkh\� \h[hbo�gZijZ\e_gbyo ba�h^gh]h�bklhqgbdZ�\b^_h��>ey�lZdhc�l_ogheh]bb� gm`_g� kn_jbq_kdbc� wdjZg�� kn_jbq_kdh_�ijh_pbjh\Zgb_� b ki_pbZevgh_� ijh]jZffgh_� h[_ki_q_gb_�kn_jbq_kdhc�dhjj_dpbb�bah[jZ`_gby���� ><B@?GB?�G?MIJ:<EY?FUO�H;T?DLH<�Djhf_�l_o�h[t_dlh\��dhlhjufb�mijZ\ey_l�lj_gbjmxsbcky��\kp_g_�fh]ml�[ulv�b ^jm]b_�^\b`msb_ky�h[t_dlu��GZijbf_j��

\ Z\lhfh[bevghf�lj_gZ`_j_�wlh�fh]ml�[ulv�\klj_qgu_�beb�ihimlgu_� fZrbgu�� \ dhkfbq_kdbo� lj_gZ`_jZo� ± A_fey��ieZg_lu� b lZd� ^Ze__�� Dhg_qgh� ^\b`_gb_� lZdbo� h[t_dlh\�fh`gh�k^_eZlv�mijZ\ey_fuf�hl�\uqbkebl_evgh]h�dhfie_dkZ�\ khhl\_lkl\bb� k g_dhlhjhc� fZl_fZlbq_kdhc� fh^_evx��h^gZdh�qZklh�bo�^\b`_gb_�aZjZg__�hij_^_e_gh�b mijZ\e_gb_�bfb� \dexqZ_lky� \ kbkl_fm� \bamZebaZpbb��GZijbf_j��A_fey�\jZsZ_lky� \hdjm]� k\h_c� hkb� k hij_^_e_gghc� kdhjhklvx� bg_l� kfukeZ� ^ey� dZ`^h]h� dZ^jZ� i_j_^Z\Zlv� __ hq_j_^gu_�m]eu�hjb_glZpbb��Fh`gh�i_j_^Zlv�wlm�kdhjhklv�h^bg�jZa�bkbkl_fZ�\bamZebaZpbb�[m^_l�bkihevah\Zlv�__ ih�mfheqZgbx�\k_� \j_fy� lj_gbjh\db�� QZklh�� h^gZdh�� ^\b`_gb_�g_mijZ\ey_fuo� h[t_dlh\� [he__� keh`gh_� b fu� \ugm`^_gu�aZ^Z\Zlv�ljZ_dlhjbx�bo�^\b`_gby��AZ^Z\Zlv�iZjZf_lju�wlhc�ljZ_dlhjbb�^ey�dZ`^h]h�dZ^jZ�kebrdhf�gZdeZ^gh��ihwlhfm�\ kbkl_fZo�\bamZebaZpbb�bkihevam_lky�dexq_\Zy�ZgbfZpby��< g_c� iZjZf_lju� h[t_dlZ� aZ^Zxlky� ^ey� g_dhlhjh]h� qbkeZ�dexq_\uo�dZ^jh\��Z \h�\k_o�ijhf_`mlhqguo�dZ^jZo�kbkl_fZ�\bamZebaZpbb� ijhba\h^bl� jZkq_l� bo� agZq_gbc� k ihfhsvx�bgl_jiheypbb�� JZkkfhljbf� wlhl� \hijhk� gZ� ijbf_j_�dhhj^bgZl�h[t_dlZ��Imklv�\ ^\mo�khk_^gbo�dexq_\uo�dZ^jZo�h[t_dl� gZoh^beky� \ lhqdZo� J� b J� b bf_e� \_dlhju�kdhjhkl_c�� khhl\_lkl\_ggh�� 9� b 9��� ?keb� jZkkfZljb\Zlv�iZjZf_ljbq_kdh_� ij_^klZ\e_gb_ mqZkldZ� ljZ_dlhjbb�f_`^m�lhqdZfb� J� b J��� lh� wlb� lhqdb� khhl\_lkl\mxl� agZq_gbyf�iZjZf_ljZ�W  ���b W  ����>ey�hij_^_e_gby�iheh`_gby�h[t_dlZ�\ fhf_gl�\j_f_gb�W bkihevam_lky�wjfblh\�kieZcg�+�W�� ���W� ± �W� ����3� ����W� ���W��3� ���W� ± �W� �W�9� ���W� ± W���9�E_]dh�ijh\_jblv��qlh +���� �3���+���� �3���+
����� �9���+
���� � 9�� lh� _klv� wjfblh\� kieZcg� ijhoh^bl� q_j_a� aZ^Zggu_�lhqdb� 3� b 3�� b bf__l� \ gbo� aZ^Zggu_� kdhjhklb� 9�� b 9���H[uqgh�\ dexq_\uo�dZ^jZo�aZ^Zxlky�lhevdh�iheh`_gby�3L�dhhj^bgZlu�� h[t_dlZ�� Z _]h� kdhjhklv� \ dZ`^hc� lhqd_� 3LgZ^h� \uqbkeylv� ih� wlbf� dhhj^bgZlZf��< ijhp_^mjm� wlh]h�\uqbke_gby�\\h^blky�jy^�iZjZf_ljh\��Z bf_ggh�gZly`_gb_��WHQVLRQ���g_ij_ju\ghklv� �FRQWLQXLW\��b h[sbc�gZdehg� �ELDV��\_dlhjZ� kdhjhklb�ijb�ijhoh`^_gbb� lhqdb� 3L��IhemqZ_fuc�ijb�wlhf�kieZcg�ghkbl�gZa\Zgb_�LK<�kieZcgZ�beb�kieZcgZ�DhqZg_dZ�;Zjl_evkZ�ih�bf_gZf�_]h�Z\lhjh\�Djhf_�iheh`_gby�h[t_dlZ�\Z`guf�iZjZf_ljh\�y\ey_lky�_]h�hjb_glZpby� \ lj_of_jghf� ijhkljZgkl\_�� Hjb_glZpbx�fh`gh� ljZdlh\Zlv�dZd�ih\hjhl�h[t_dlZ� �[_a�i_j_f_s_gby��ba� g_dhlhjh]h� klZg^Zjlgh]h� iheh`_gby�� Ih\hjhl� fh`gh�aZ^Zlv� k ihfhsvx� fZljbpu� �o�� beb� k ihfhsvx� m]eh\�Wce_jZ�� I_j\uc� kihkh[� lj_[m_l� aZ^Zgby� �� agZq_gbc�� Z\lhjhc� y\ey_lky� g_h^ghagZqguf�� lZd� dZd� ^\mf� jZaguf�gZ[hjZf� m]eh\� Wce_jZ� fh]ml� khhl\_lkl\h\Zlv� h^bgZdh\u_�hjb_glZpbb�� Wlh� \ghkbl� [hevrb_� keh`ghklb� ijb�bgl_jiheypbb� hjb_glZpbc�� aZ^Zgguo� m]eZfb� Wce_jZ��Emqsbf� kihkh[hf� aZ^Zgby� hjb_glZpbc� y\ey_lky�bkihevah\Zgb_� d\Zl_jgbhgh\�� G_� \^Z\Zykv� \ ih^jh[ghklb��kdZ`_f� ebrv�� qlh� ^ey d\Zl_jgbhgZ� T  � �&RVM�� Y6LQM��ij_h[jZah\Zgb_� 5�X��  � TXT�� lj_of_jgh]h�ijhkljZgkl\Z� 5��X�� Y � 5��� y\ey_lky� ebg_cguf� b hkms_kl\ey_l� ih\hjhl�ijhkljZgkl\Z�\hdjm]�\_dlhjZ�Y gZ�m]he� �M��LZdbf�h[jZahf�hjb_glZpbb� h[t_dlZ� \ dexq_\uo� dZ^jZo�fh`gh� aZ^Z\Zlv� kihfhsvx d\Zl_jgbhgh\� ��� qbkeZ� ^ey� dZ`^h]h� dZ^jZ���H^gZdh� \uqbke_gb_� agZq_gbc� d\Zl_jgbhgh\� ^ey�ijhf_`mlhqguo� dZ^jh\� y\ey_lky� [he__� keh`ghc� aZ^Zq_c��q_f� \uqbke_gb_� dhhj^bgZl� h[t_dlZ� b lj_[m_l�bkihevah\Zgby�bgl_jiheypbb�gZ�q_luj_of_jghc�_^bgbqghc�kn_j_��kn_jbq_kdhc ebg_cghc�bgl_jiheypbb��K ihfhsvx� dexq_\hc� ZgbfZpbb� fh`gh� \uihegylv�fhjnbg]� h[t_dlh\�� baf_g_gylv� k\hckl\Z� bo� fZl_jbZeh\��f_gylv� iZjZf_lju� gZkljhcdb� dZf_j� b lZd� ^Ze__�� <k_� wlh�^_eZ_lky�ZgZeh]bqgh�bgl_jiheypbb�dhhj^bgZl�h[t_dlZ�



��� FH>?EBJH<:GB?�IJB;HJH<�?kkl_kl\_ggh�� \ ex[hf� fh^_ebjm_fhf� dhfie_dk_� bf__lky�^hklZlhqgh�fgh]h� ijb[hjh\�� ih� dhlhjuf� hi_jZlhj� ke_^bl�aZ� khklhygb_f� dhfie_dkZ�� iZjZf_ljZfb� ijhbkoh^ysbo�ijhp_kkh\�� ijh\h^bl� hjb_glbjh\dm� \ ijhkljZgkl\_� b \h�\j_f_gb�b l�^��< lj_gZ`_jguo�dhfie_dkZo�fgh]b_�ba�wlbo�ijb[hjh\� fh^_ebjmxlky� nbabq_kdb� gZ� jZ[hq_f� f_kl_�hi_jZlhjZ� b mijZ\eyxlky� hl� fh^_ebjmxs_]h� dhfie_dkZ��GZijbf_j��wlh�fh]ml�[ulv�kib^hf_lju��ihdZaZl_eb�\ukhlu�ihe_lZ��^Zlqbdb�^Z\e_gby�b l�^��H^gZdh��_keb�ijb[hj�dZd�lh�k\yaZg� k \bamZevghc� h[klZgh\dhc� �dhlhjZy� y\ey_lky�\bjlmZevghc��� lh� _]h� lZd`_� ijboh^blky� fh^_ebjh\Zlv� \lj_of_jghc� kp_g_�� LZdbfb� ijb[hjZfb� fh]ml� [ulv�ehdZlhju��wohehlu��kbkl_fu�hjb_glZpbb�b l�^��JZkkfhljbf��gZijbf_j�� hilbq_kdbc� \babj� <KD gZ� dhkfbq_kdhf�ZiiZjZl_��Ijb[hj�<KD h[_ki_qb\Z_l�dhgljhev�hjb_glZpbb�dhkfbq_kdh]h�ZiiZjZlZ�aZ�kq_l�gZebqby�\ g_f�p_gljZevghc�ajbl_evghc� ljm[u� b \hkvfb� ajbl_evguo� ljm[hd��khklZ\eyxsbo� i_jbn_jbcgmx� kbkl_fm�� < kbkl_f_�\bamZebaZpbb� p_gljZevgZy� ajbl_evgZy� ljm[Z�fh^_ebjm_lky�dZf_jhc��dhlhjZy�\h�\j_fy�hjb_glZpbb�gZijZ\e_gZ�d p_gljm�A_feb� �Z \h� \j_fy� kludh\db� ± iZjZee_evgh� ih\_joghklb�A_feb��� Z i_jbn_jbcgZy� kbkl_fZ� ± \hk_fvx� ^jm]bfb�dZf_jZfb�� hkb� dhlhjuo� jZkiheh`_gu� gZ� ih\_joghklb�dhgmkZ��ihkljh_ggh]h�gZ�p_gljZevghc�hkb��Bo�gZijZ\e_gb_�\u[jZgh�lZd��qlh�\h�\j_fy�hjb_glbjh\db�\ gbo�\b^gu�djZy�A_feb�� LZdbf� h[jZahf�� ih� jZkiheh`_gbx� ]jZgbp� A_feb� \i_jbn_jbcguo� hdgZo� fh`gh� km^blv� h lhf�� gZkdhevdh�ijZ\bevgh� khjb_glbjh\Zg� dhkfbq_kdbc� ZiiZjZl�� Ijb�ijZ\bevghc� hjb_glZpbb� ZiiZjZlZ� ]jZgbpZ�A_feb�ijhoh^bl�q_j_a� k_j_^bgm� dZ`^h]h� ba� i_jbn_jbcguo� hdhg� �kf�� jbk�������

Jbkmghd�����Fh^_ev�ijb[hjZ�<KD�LZdbf�h[jZahf��^ey�nhjfbjh\Zgby�bah[jZ`_gby��\b^bfh]h�q_j_a�wlhl�ijb[hj��g_h[oh^bfh�bkihevah\Zlv�^_\ylv�dZf_j��`_kldh� k\yaZgguo� k fh^_evx� mijZ\ey_fh]h� dhkfbq_kdh]h�fh^mey� DZ`^Zy� ba� gbo� \u\h^bl bah[jZ`_gb_� \ k\hx�h[eZklv�\u\h^Z�wdjZgZ� �9LHZSRUW���LZd�dZd�dZ`^h_�ba�hdhg�g_� y\ey_lky� ijyfm]hevguf�� lh� ijboh^blky� ^hihegbl_evgh�bkihevah\Zlv� fZkdb� \ [mn_j_� ljZnZj_lZ�� >ey� dhgljhey�hj[blZevghc� hjb_glZpbb� bkihevam_lky� b ^jm]b_� ijb[hju��GZijbf_j�� \babj� rbjhdhm]hevguc� k lhqghc� \_jlbdZevx��<RL<��kh^_j`bl�rbjhdhm]hevguc�h[t_dlb\�k m]ehf�ihey�aj_gby����h��GZf�ljm^gh�ij_^klZ\blv��dZd�[m^_l�\u]ey^_lv�bah[jZ`_gb_� \ lZdhf� h[t_dlb\_�� � Wlh� lZd� gZau\Z_fuc�©ju[bc� ]eZaª�� l�_�� kqblZ_lky�� qlh� lZd� \b^bl� ju[Z��\ulZs_ggZy� ba \h^u�� Ijhfh^_ebjh\Zlv� lZdhc� h[t_dlb\�kj_^kl\Zfb� klZg^Zjlguo� dZf_j� \bamZevguo� kbkl_f�g_\hafh`gh�� Ihwlhfm� bkihevam_lky� fZl_fZlbq_kdZyy�fh^_ev�� ih� dhlhjhc� lj_of_jgZy� kp_gZ� hlh[jZ`Z_lky� q_j_a�lZdhc�h[t_dlb\�gZ�\u^_e_ggmx�h[eZklv�wdjZgZ�

��� A:DEXQ?GB?�Fu�jZkkfhlj_eb�ebrv�g_dhlhju_�hkgh\gu_�khklZ\eyxsb_�bkihevah\Zgby�dhfivxl_jghc� ]jZnbdb�\ \b^_hlj_gZ`_jZo��Dhg_qgh�� wlZ� h[eZklv� klj_fbl_evgh� jZa\b\Z_lky� \f_kl_� kjZa\blb_f� \uqbkebl_evghc� l_ogbdb�� kh\_jr_gkl\h\Zgb_f�]jZnbq_kdbo� f_lh^h\� b Ze]hjblfh\�� kha^Zgb_f� gh\uo�]jZnbq_kdbo� [b[ebhl_d�� jhklhf� ZiiZjZlghc� ih^^_j`db�]jZnbq_kdbo� nmgdpbc�� jZa\blb_f� gh\uo� \a]ey^h\� gZ�h[mq_gb_� b ijbh[j_l_gb_� gZ\udh\� i_jkhgZeZ��Bkke_^h\Zgby� \ h[eZklb� \bjlmZevghc� j_Zevghklb��g_cjhgguo� k_l_c�� bkdmkkl\_ggh]h� bgl_ee_dlZ� g_khfg_ggh��[m^ml� ij_^ty\eylv� gh\u_� lj_[h\Zgby� d kbkl_fZf�\bamZebaZpbb�\ \b^_hlj_gZ`_jguo�dhfie_dkZo��JZajZ[hldZ�gh\uo� f_lh^h\� ij_^klZ\e_gby� b fh^_ebjh\Zgby�lj_of_jgh]h� ijhkljZgkl\Z�� gZijbf_j� lZdbo�� dZd� aZ^Zgb_�h[t_dlh\� ih\_joghklyfb� \lhjh]h� ihjy^dZ�� ij_^klZ\e_gb_�\gmlj_gg_c� kljmdlmju� h[t_dlh\� k ihfhsvx� lj_of_jguo�l_dklmjguo� �\hdk_eguo��dZjl��bgl_jn_cku�\aZbfh^_ckl\by�h[t_dlh\� kp_gu� m`_� k_cqZk� klZ\yl� p_emx� k_jbx� gh\uo�keh`guo� aZ^Zq� i_j_^� bkke_^h\Zl_eyfb� \ h[eZklb�dhfivxl_jghc�]jZnbdb����� EBL?J:LMJ:�>�@ >he]h\_kh\� ;�K�� K_f_ckl\h� dhfivxl_jguo� kbkl_f�\bamZebaZpbb�:ev[Zljhk ���:\lhf_ljby��� ��������>�@ 'ROJRYHVRY� %�6�� HW� DO�� $5,86� ± )DPLO\� RI� UHDO�WLPH� �'�LPDJH� JHQHUDWLRQ� IRU� 3&� SODWIRUP� ��� -$1(6� 6,08/$7,21�$1'� 75$,1,1*� 6<67(06�� (GLWRU� ,�:�6WUDFKKDP�0%(�$)&�)5$HV��%HQWZRUWK��$/721��+DPSVKLUH��(QJODQG�������>�@ FboZcexd� F�<��� J_r_lgbdh\� <�G�� <bamZebaZpby�lj_of_jguo� kp_g� \ j_Zevghf� j_`bf_� \j_f_gb��Ijh]jZffgu_�ijh^mdlu b kbkl_fu�� ��������>�@ FboZcexd� F�<�� Hkgh\u� dhfivxl_jghc� ]jZnbdb�� F�������>�@ Jh]Zgh\� <�J�� F_lh^u� nhjfbjh\Zgby� \bjlmZevghc�j_Zevghklb���I_gaZ��I_ga=M�������>�@ $�.DSXVWLQ�� 9�(URXNKLPRY�� $�0DODVKNLQD�� 7KH�LPSOHPHQWDWLRQ�RI�WKH�UHDO�WLPH�WHUUDLQ�YLVXDOL]DWLRQ�DOJRULWKP��*UDSKL&RQ¶����&RQIHUHQFH�3URFHHGLQJV�������>�@ G�:�?eudh\�� B�<�;_eZ]h�� F�F�EZ\j_glv_\��X�X�G_djZkh\�� =_g_jZpby� bah[jZ`_gby� fhjkdhcih\_joghklb� \ j_Zevghf� \j_f_gb�� Ljm^u� dhgn_j_gpbb�=jZnbdhg¶������F�>�@ L_abku� ��c f_`^mgZjh^ghc� gZmqgh�ijZdlbq_kdhc�dhgn_j_gpbb ©Ibehlbjm_fu_�ihe_lu�\ dhkfhkª��A\_a^guc�]hjh^hd��fZjl������>�@ FZl_jbZeu� gZmqgh�l_ogbq_kdhc� dhgn_j_gpbb�³Lj_gZ`_jgu_� l_ogheh]bb� b kbfmeylhju ����´�� KI[�������H[�Z\lhj_FboZcexd� FboZbe� <Zkbev_\bq�� ^�n�f�g��� ijhn_kkhj��aZ\_^mxsbc�hl^_ehf�dhfivxl_jguo�kj_^kl\�\bamZebaZpbb�\ P_glj_� \bamZebaZpbb� b kimlgbdh\uo� bgnhjfZpbhgguo�l_ogheh]bc� BgklblmlZ� fbdjhijhp_kkhjguo� \uqbkebl_ev�guo�kbkl_f�J:G�(�PDLO��PL[#PDLO�LPYV�UX
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	Åññòåñòâåííî, â ëþáîì ìîäåëèðóåìîì êîìïëåêñå èìååòñÿ äîñòàòî÷íî ìíîãî ïðèáîðîâ, ïî êîòîðûì îïåðàòîð ñëåäèò çà ñîñòîÿíèåì êîìïëåêñà, ïàðàìåòðàìè ïðîèñõîäÿùèõ ïðîöåññîâ, ïðîâîäèò îðèåíòèðîâêó â ïðîñòðàíñòâå è âî âðåìåíè è ò.ä. Â òðåíàæåðíûõ êîìïëåêñàõ ìíîãèå èç ýòèõ ïðèáîðîâ ìîäåëèðóþòñÿ ôèçè÷åñêè íà ðàáî÷åì ìåñòå îïåðàòîðà è óïðàâëÿþòñÿ îò ìîäåëèðóþùåãî êîìïëåêñà. Íàïðèìåð, ýòî ìîãóò áûòü ñïèäîìåòðû, ïîêàçàòåëè âûñîòû ïîëåòà, äàò÷èêè äàâëåíèÿ è ò.ä. Îäíàêî, åñëè ïðèáîð êàê-òî ñâÿçàí ñ âèçóàëüíîé îáñòàíîâêîé (êîòîðàÿ ÿâëÿåòñÿ âèðòóàëüíîé), òî åãî òàêæå ïðèõîäèòñÿ ìîäåëèðîâàòü â òðåõìåðíîé ñöåíå. Òàêèìè ïðèáîðàìè ìîãóò áûòü ëîêàòîðû, ýõîëîòû, ñèñòåìû îðèåíòàöèè è ò.ä. Ðàññìîòðèì, íàïðèìåð, îïòè÷åñêèé âèçèð ÂÑÊ íà êîñìè÷åñêîì àïïàðàòå. Ïðèáîð ÂÑÊ îáåñïå÷èâàåò êîíòðîëü îðèåíòàöèè êîñìè÷åñêîãî àïïàðàòà çà ñ÷åò íàëè÷èÿ â íåì öåíòðàëüíîé çðèòåëüíîé òðóáû è âîñüìè çðèòåëüíûõ òðóáîê, ñîñòàâëÿþùèõ ïåðèôåðèéíóþ ñèñòåìó. Â ñèñòåìå âèçóàëèçàöèè öåíòðàëüíàÿ çðèòåëüíàÿ òðóáà ìîäåëèðóåòñÿ êàìåðîé, êîòîðàÿ âî âðåìÿ îðèåíòàöèè íàïðàâëåíà ê öåíòðó Çåìëè (à âî âðåìÿ ñòûêîâêè – ïàðàëëåëüíî ïîâåðõíîñòè Çåìëè), à ïåðèôåðèéíàÿ ñèñòåìà – âîñåìüþ äðóãèìè êàìåðàìè, îñè êîòîðûõ ðàñïîëîæåíû íà ïîâåðõíîñòè êîíóñà, ïîñòðîåííîãî íà öåíòðàëüíîé îñè. Èõ íàïðàâëåíèå âûáðàíî òàê, ÷òî âî âðåìÿ îðèåíòèðîâêè â íèõ âèäíû êðàÿ Çåìëè. Òàêèì îáðàçîì, ïî ðàñïîëîæåíèþ ãðàíèö Çåìëè â ïåðèôåðèéíûõ îêíàõ ìîæíî ñóäèòü î òîì, íàñêîëüêî ïðàâèëüíî ñîðèåíòèðîâàí êîñìè÷åñêèé àïïàðàò. Ïðè ïðàâèëüíîé îðèåíòàöèè àïïàðàòà ãðàíèöà Çåìëè ïðîõîäèò ÷åðåç ñåðåäèíó êàæäîãî èç ïåðèôåðèéíûõ îêîí (ñì. ðèñ. 16).
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