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< gZklhys__� \j_fy�� dh]^Z� Z^ZilZpby� jZaebqguo� \b^h\� `b\uo� hj]Zgbafh\� d Zgljhih]_gguf�\ha^_ckl\byf� ijbh[j_lZ_l� \kz� [yevrb_�fZkrlZ[u� �K_\_jph\�� ������� \Z`g_cr_c� b g_hleh`ghc� aZ^Zq_c�kh\j_f_gghc� [bheh]bq_kdhc� gZmdb� y\ey_lky� \k_klhjhgg__� bamq_gb_� oZjZdl_jZ� baf_g_gbc� \ kljmdlmj_�ijbjh^guo� wdhkbkl_f�b bo� \Z`g_crbo�[bhlbq_kdbo� dhfihg_glh\��< wlhc� k\yab�ijb�j_r_gbb�rbjhdh]h�djm]Z� \hijhkh\� hkh[mx� ZdlmZevghklv� gZ� [eb`Zcrmx� i_jki_dlb\m� ijbh[j_lZ_l� \uykg_gb_� f_oZgbafh\�ih^^_j`Zgby� mklhcqb\hklb� wdhkbkl_f�� jZajZ[hldZ� l_hj_lbq_kdbo� ijbgpbih\� bo� nmgdpbhgbjh\Zgby�� ZlZd`_� gZmqguo� hkgh\ khojZg_gby� jZaghh[jZaby� [bhlu� \ mkeh\byo� Zgljhih]_ggh]h� \ha^_ckl\by� gZ�ijbjh^gu_�dhfie_dku��?f_evygh\��������<� B�� <_jgZ^kdbc� ������� mdZau\Ze�� qlh� ^eb\rZyky� fbeebZj^u� e_l� [bh]_hobfbq_kdZy� Zdlb\ghklv�gZr_c� ieZg_lu� \ ihke_^g__� \j_fy� baf_gbeZkv�� GZ� kf_gm� ©[bhkn_j_ª�� \ dhlhjhc� baf_g_gby�hkms_kl\eyebkv� bklhjbq_kdb� kdeZ^u\Z\r_cky� \ ijhp_kk_� w\hexpbb� kh\hdmighklvx� jZaguo� ]jmii�hj]Zgbafh\��ijboh^bl�©ghhkn_jZª��\ dhlhjhc�hkgh\guf�nZdlhjhf�klZgh\blky�q_eh\_d��b g_�[bheh]bq_kdZy�_]h�Zdlb\ghklv��Z ijhba\h^kl\_ggZy�^_yl_evghklv�K_cqZk�ijZdlbq_kdb�g_l�[bhp_ghah\��dhlhju_�\ lhc�beb�bghc�kl_i_gb�g_�bkiulZeb�\ebygby�lZdh]h�\ha^_ckl\by�� Wlh� hkh[_ggh� oZjZdl_jgh� ^ey� kl_ighc� ahgu� MdjZbgu� b ^jm]bo� kl_iguo� j_]bhgh\�� Ih�fg_gbx� F� K�� =beyjh\Z� ������� g_h[oh^bfh� mqblu\Zlv�� qlh� dh]^Z� [hlZgbdb� b ahheh]b� oZjZdl_jbamxl�jZklbl_evghklv� b `b\hlguc� fbj� kl_ighc� ahgu�� hgb� \ha\jZsZxlky� d ijhrehfm�� h[h[sZy� ^Zggu_��ihemq_ggu_�gZ� hq_gv�g_fgh]bo� _sz� khojZgb\rboky�^h� kbo�ihj�bahebjh\Zgguo� kl_iguo�mqZkldZo��Gh�\gZklhys__�\j_fy�kiehrghc�kl_ighc�ahgu dZd�lZdh\hc�\ _z�bagZqZevghf�ihgylbb�g_l��lZd�dZd�agZqbl_evgZy�iehsZ^v�p_ebgguo�kl_i_c�jZkiZoZgZ�b aZgylZ�ihk_\Zfb�Z]jhdmevlmj��ihwlhfm�oZjZdl_jbklbdZ�ahgu�^Zzlky�ih� _z bklhjbb�� Z g_� \ kh\j_f_gghf� Zki_dl_�� Fgh]b_� wdheh]b� hljbpZxl� p_e_khh[jZaghklv� b ^Z`_�\hafh`ghklv� bamq_gby� aZdhghf_jghkl_c� baf_g_gby� qbke_gghklb� hj]Zgbafh\� gZ� l_jjblhjbyo��ih^\_j]rboky�Zgljhih]_gghfm�\ha^_ckl\bx��Ihke_^g__�h[klhyl_evkl\h�h[mkeh\beh�lh��qlh�^h�gZklhys_]h�\j_f_gb�� [_a� ^hklZlhqguo� hkgh\Zgbc�� h Z]jheZg^rZnlZo� kms_kl\m_l� ij_^klZ\e_gb_� dZd� h[�bkdmkkl\_gguo�� k ijhklhc� kljmdlmjhc� [bhp_ghaZo�� kbevgh� h[_^gzgguo� ih� \b^h\hfm� khklZ\m�khklZ\eyxsbo�bo�dhfihg_glh\��<Zojmr_\��JZmlbZg��������Khdheh\��FhgZklujkdbc��Ibdmr_\Z��������Ijb� lZdhf� ih^oh^_� wlb� kljmdlmju� g_baf_ggh� ^he`gu� [ulv� ih^\_j`_gu� qZkluf� \kiurdZf�jZafgh`_gby� \j_^bl_e_c�� ^ey� ih^Z\e_gby� dhlhjuo� g_h[oh^bfh� h[yaZl_evgh_� ijbf_g_gb_� \h� \kz�\hajZklZxsbo�fZkrlZ[Zo�obfbq_kdbo�ij_iZjZlh\��G_^hihgbfZgb_�ijh[e_fu�\ua\Zgh��\ i_j\mx�hq_j_^v��l_f�� qlh� \ ijZdlbd_� \_^_gby� k_evkdh]h� ohayckl\Z� hkgh\gh_� \gbfZgb_� m^_eyehkv� ebrv� nblhnZ]Zf��ih\j_`^Zxsbf�dmevlmjgu_�jZkl_gby�beb�hl^_evguf�]jmiiZf�gZk_dhfuo��h[blZxsbo�gZ�ihk_\Zo�l_o�beb�bguo� dmevlmj� �:j_rgbdh\�� Jh]hqZy�� Dhklhqdh\kdbc�� ������ >hebg�� Kmkb^dh�� N_^vdh�� ������ I_ljmoZ��Omojbc��=jbdmg�� ������Jm[Zg�� ������QZ[Zg���������B��g_kfhljy�gZ�lh��qlh�jy^�bkke_^h\Zl_e_c� �<bdlhjh\�������� FZlbk�� ������ Iheydh\�� ������ ijbreb� gZ� hkgh\Zgbb� kh[kl\_gguo� bkke_^h\Zgbc� d dhgp_ipbb�bgl_]jbjh\Zgghc� aZsblu� jZkl_gbc�� hkgh\Zgghc� gZ� fbgbfZevghf� bkihevah\Zgbb� i_klbpb^h\� ijb�fZdkbfZevghc� bo� wnn_dlb\ghklb�� \ k_evkdhohayckl\_gghc� ijZdlbd_� ijh^he`Zehkv� \g_k_gb_� [hevrh]h�dhebq_kl\Z�y^hobfbdZlh\�[_a�mqzlZ�bo�\ebygby�gZ�[bhp_gha��h qzf�k\b^_l_evkl\mxl�^Zggu_�h _`_]h^ghf�m\_ebq_gbb�h[tzfh\�ijh\h^bfuo�h[jZ[hlhd�G_]Zlb\gu_� ihke_^kl\by� ijbf_g_gby� i_klbpb^h\� \ k_evkdhohayckl\_gghf� ijhba\h^kl\_�h[s_ba\_klgu��gh�]em[bgZ�bamq_gby�ijh[e_fu�\kz�`_�lj_[m_l�dhgdj_lbaZpbb�hkgh\guo�ijbgpbibZevguo�iheh`_gbc�� Ijb� \kzf� lhf�� qlh� rbjhdhfZkrlZ[gh_� b ihjhc� [_kdhgljhevgh_� ijbf_g_gb_� obfbq_kdbo�ij_iZjZlh\� h[hkljy_l� wdheh]bq_kdmx� h[klZgh\dm� \ ijbjh^_�� g_kfhljy� gZ� g_`_eZl_evgu_� ihke_^kl\by��ijhbkoh^ysb_� ihke_� ijbf_g_gby�� \h� fgh]bo� kljZgZo� m\_ebqb\Z_lky� bo� ijhba\h^kl\h� b bkihevah\Zgb_��Fbjh\Zy� ijZdlbdZ� \kz� \hajZklZxs_]h� ijbf_g_gby� i_klbpb^h\� �Wdheh]bq_kdb_ «�� ������ h[tykgy_lky�^\mfy� \Z`gufb� h[klhyl_evkl\Zfb�� ijbf_g_gb_� i_klbpb^h\ ± wlh ± �� j_rZxsbc� nZdlhj� ih\ur_gby� bkhojZg_gby� mjh`Zy� ijb� �� g_mdehggh� mf_gvrZxsboky� j_kmjkZo� iZohlguo� a_f_ev�� ;ueh� ih^kqblZgh��H\qbggbdh\�� ������� qlh� [_a� ijbf_g_gby� i_klbpb^h\� b m^h[j_gbc� ihl_jb� mjh`Zy� \ fbj_� \hajhkeb� [u�gZiheh\bgm�� Z p_gu� gZ� ihemq_ggmx� k_evkdhohayckl\_ggmx� ijh^mdpbx� m\_ebqbebkv� [u� \ �±�� jZa�� WlZ�ihabpby�ab`^_lky�gZ�ihlj_[bl_evkdhf�ih^oh^_��ihemq_gbb�kbxfbgmlghc�\u]h^u�ijb�hlkmlkl\bb�hp_gdb�
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wdheh]bq_kdbo� ihke_^kl\bc� ijbf_g_gby� i_klbpb^h\� dZd� iml_f� ijyfh]h� lhdkbq_kdh]h� \ebygby� gZ�de_lhqghf� b hj]Zgbaf_gghf� mjh\gyo�� lZd� b dhk\_ggh]h� \ \b^_� j_Zdpbb� ihimeypbc� b [bhp_ghah\� gZ�gZjmr_gb_�w\hexpbhggh�keh`b\rboky�\aZbfhhlghr_gbc�>he]h\j_f_ggZy� ijZdlbdZ� ijbf_g_gby� i_klbpb^h\� ihdZaZeZ�� qlh� g_mihjy^hq_ggu_� obfbq_kdb_�h[jZ[hldb�ijb\h^yl�d gZjmr_gbx�^bgZfbdb�ihimeypbc�qe_gbklhgh]bo��Jbii_j���������GZ�hkgh\_�ZgZebaZ�ebl_jZlmjguo�^Zgguo�h ^_ckl\bb�i_klbpb^h\�dZd�gZ�Z]jhp_ghau��lZd�b gZ�ijbjh^gu_�wdhkbkl_fu��fh`gh�k^_eZlv� \u\h^�� qlh� k_jvzagu_� gZjmr_gby�� \uau\Zxsb_� i_j_kljhcdm� b ij_h[jZah\Zgb_� khh[s_kl\�hj]Zgbafh\�� ijhbkoh^bl� ijb� ihklhygghf� fgh]he_lg_f� ijbf_g_gbb� i_klbpb^h\�� dh]^Z� aZ]jyag_gb_� bfb�hdjm`Zxs_c� kj_^u� \uklmiZ_l� \ dZq_kl\_� gh\h]h� wdheh]bq_kdh]h� nZdlhjZ�� Ijb� wlhf� gZ[ex^Z_lky�agZqbl_evgh_� h[_^g_gb_� khh[s_kl\�� khdjZs_gb_� qbkeZ� h[jZamxsbo� bo� \b^h\� gZ� \k_o� ljhnbq_kdbo�mjh\gyo�\h�\k_o�ljhnbq_kdbo�p_iyo��< j_amevlZl_�lZdh]h�\ha^_ckl\by�i_klbpb^h\�gZ�wdhkbkl_fu�jZaguo�mjh\g_c�� \ gbo� ijhbkoh^bl� gZjmr_gb_� Z\lhj_]meypbhgguo� ijhp_kkh\�� \hagbdZxl� \kiurdb� fZkkh\h]h�jZafgh`_gby�nblhnZ]h\��ijb�qzf�qZklh�kh�kf_ghc�^hfbgZglh\��\ klhjhgm�\b^h\��dhlhju_�jZgvr_�y\eyebkv�\lhjhkl_i_ggufb�\j_^bl_eyfb��Dhaeh\��������Ljhibgbg��������Ohly� ijbf_g_gb_� obfbq_kdbo� kj_^kl\� hkgh\Zgh� gZ� bo� ba[bjZl_evghc� lhdkbqghklb�� l_f� g_�f_g__�djhf_� \j_^guo� gZk_dhfuo� hl� bgk_dlbpb^h\� kljZ^Zxl� ihe_agu_� \b^u� qe_gbklhgh]bo�� Z rbjhdh_�ijbf_g_gb_� i_klbpb^h\� \uau\Z_l� ihy\e_gb_� mklhcqb\uo� jZk� \j_^bl_e_c�� g_\hkijbbfqb\uo� dj_dhf_g^m_fuf� ^habjh\dZf� ij_iZjZlh\� �Ijbh[j_l_gb_ «�� ������� Gh� ]eZ\gZy� hiZkghklv� ijbf_g_gby�i_klbpb^h\� aZdexqZ_lky�\ gZdhie_gbb�wlbo�lhdkbdZglh\��dhlhju_�ih�p_iyf�iblZgby�i_j_^Zxlky�\ [he__�\ukhdb_� mjh\gb�`bagb�� \uau\Zy� hljZ\e_gby� b [he_agb� �;jxk�O\Zl�� ������F_c_j�;h^_�� ������F_^\_^v��DZ]Zg��Kiugm���������Klhbl�aZ^mfZlvky�b gZ^�bgnhjfZpb_c��ijb\_^_gghc�\ jZ[hl_�X� :��BajZwey�k khZ\l���Wdheh]bq_kdb_ «�� ������� Kh]eZkgh� ijh\_^_ggh]h� bfb� ZgZebaZ� mklZgh\e_gh�� qlh� ijb� jhkl_� fbjh\h]h�ijhba\h^kl\Z� i_klbpb^h\�� ^hklb]r_]h� \ k_j_^bg_� ���o ]]�� ijhreh]h� klhe_lvy� � feg�� lhgg� \ ]h^��jZkrbj_gbb� Zkkhjlbf_glZ� b m\_ebq_gbb� klhbfhklb� ij_iZjZlh\�� ]h^h\u_� ihl_jb� mjh`Zy� \ KR:��ijbqbg_ggu_� \j_^gufb�qe_gbklhgh]bfb� k �����ih� ���� ]]���hklZ\Zebkv�h^bgZdh\ufb ± gZ�mjh\g_� �� ���B wlm�iZjZ^hdkZevgmx��gZ�i_j\uc�\a]ey^��kblmZpbx�g_\hafh`gh�h[tykgblv�k lhqdb�aj_gby�kms_kl\mxsbo�wdheh]bq_kdbo�ij_^klZ\e_gbc�Keh`b\rb_ky� h[klhyl_evkl\Z�� k\yaZggu_� k hij_^_ezggufb� wdhghfbq_kdbfb� ljm^ghklyfb� \MdjZbg_�� iha\hebeb� Z\lhjm� jZ[hlu� i_j_kfhlj_lv� b ijhZgZebabjh\Zlv� ihabpbx�� hijZ\^u\Z\rmx�kms_kl\mxsmx� ijZdlbdm� h]jZgbq_gby� qbke_gghklb� \j_^guo� hj]Zgbafh\�� h[blZxsbo� gZ� iheyo�Z]jhdmevlmj�� k ihfhsvx� ijbf_g_gby� i_klbpb^h\�� Kmlv� bo� aZdexqZ_lky� \ lhf�� qlh�� kh]eZkgh�klZlbklbq_kdbf� ^Zgguf�� aZ� ihke_^gb_� ��±��� e_l� ih� mdZaZgguf� \ur_� ijbqbgZf� h[tzf� ijbf_g_gby�bgk_dlbpb^h\� b ^jm]bo� ]jmii� i_klbpb^h\�� bkihevam_fuo� ^ey� ijh\_^_gby� aZsblguo� f_jhijbylbc��kgbabeky� [he__� q_f� \ ��� jZa� ih� kjZ\g_gbx� k ij_^u^msbf� i_jbh^hf��Kha^Z\rb_ky� mkeh\by� iha\hebeb�\i_j\u_� ijh\_klb� mgbdZevguc� ©wdki_jbf_glª� ih� hp_gd_� baf_g_gbc�� ijhbahr_^rbo� \h� \k_o� hkgh\guo�[bhp_ghaZo� bkke_^m_fh]h� j_]bhgZ�� gZ� nhg_� agZqbl_evgh]h� kgb`_gby� mjh\gy� i_klbpb^ghc� gZ]jmadb� gZ�gbo� < ij_^eZ]Z_fhc� \gbfZgbx� qblZl_e_c� jZ[hl_� Z\lhjhf� k^_eZgZ� ihiuldZ� ijh\_klb� j_\babx�kms_kl\mxsbo� ij_^klZ\e_gbc� h nmgdpbhgZevguo� hkh[_gghklyo� Z]jhp_ghah\� gZ� hkgh\_� ZgZebaZ�ihemq_gguo�bf�fgh]he_lgbo�^Zgguo�ih�bamq_gbx�aZdhghf_jghkl_c�nhjfbjh\Zgby�`b\hlgh]h�gZk_e_gby�hkgh\guo� [bhp_ghah\� kl_ib�MdjZbgu�� gZ� ijbf_j_� h^ghc� ba� gZb[he__� fgh]hqbke_gguo� ]jmii ± hljy^Z�`_kldhdjueuo �&ROHRSWHUD���Gh�mklZgh\e_ggu_� aZdhghf_jghklb fh]ml�[ulv�jZkijhkljZg_gu�b gZ�^jm]b_�dhfihg_glu� [bhp_ghah\�� ihkdhevdm�� ih� fg_gbx� F� K�� =beyjh\Z� �������� ^ey� oZjZdl_jbklbdb� p_euo�khh[s_kl\�ijZ\hfhqgh�bkihevah\Zlv�j_amevlZlu�bamq_gby�bo�qZklb�F _ k l h �i j h \ _ ^ _ g b y �b f _ l h ^ b d Z �b k k e _ ^ h \ Z g b c� JZ[hlZ�\uiheg_gZ�\ ����±�����b\ ����±���� ]]�� kh]eZkgh� ijh]jZffZf� bkke_^h\Zgbc�<k_khxagh]h� gZmqgh�bkke_^h\Zl_evkdh]h� bgklblmlZ�dmdmjmau� b BgklblmlZ� a_jgh\h]h� ohayckl\Z�M::G��Hkgh\gu_�fgh]he_lgb_� klZpbhgZjgu_� bkke_^h\Zgby�ijh\_^_gu�\ >g_ijhi_ljh\kdhc�h[eZklb��>hihegbl_evgu_ bkke_^h\Zgby�ijh\h^bebkv�\ Dbjh\h]jZ^kdhc��Em]Zgkdhc��AZihjh`kdhc��GbdheZ_\kdhc��O_jkhgkdhc�b H^_kkdhc�h[eZklyo�Mqzlu� qbke_gghklb� gZk_dhfuo� hkms_kl\eyebkv� k ihfhsvx� ihq\_gguo� eh\mr_d�� ihq\_gguo�jZkdhihd�� fZjrjmlguo� h[ke_^h\Zgbc�� dhr_gby� kZqdhf� ih� h[s_ijbgyluf� f_lh^bdZf� �=beyjh\� ������Kdm]jZ\u�� Gh\Zd�� ������ NZkmeZlb�� ������� Ijb� hp_gd_� \b^h\h]h� koh^kl\Z� bkihevah\Zeky� dhwnnbpb_gl�Khj_gk_gZ��Mbll_d_j��������<b^u�� h[beb_� dhlhjuo� ij_\urZeh� � �� hl� h[s_]h� qbkeZ� hleh\e_gguo� wda_fieyjh\�� kqblZebkv�fZkkh\ufb��hl�����^h�� � ± h[uqgufb��Z f_g__���� � ± j_^dbfb�H[t_dlZfb�gZ[ex^_gbc�[ueb�jZaghljZ\gu_� kl_igu_�[bhp_ghau� �[Zedb��� Z lZd`_�ihey�� aZk_yggu_�habfhc� ir_gbp_c� b jh`vx�� yqf_g_f�� h\khf�� ]hjhohf�� ]j_qbohc�� khj]h�� dmdmjmahc�� ih^kheg_qgbdhf��fgh]he_lgbfb�aeZdh\ufb��`blgyd��dhkl_j��b [h[h\ufb��wkiZjp_l��exp_jgZ��ljZ\Zfb��J _ a m e v l Z l u� b h [ k m ` ^ _ g b _ � AZ�\_kv�i_jbh^�bkke_^h\Zgbc�\ mdZaZgguo�\ur_�[bhp_ghaZo�[ueh�kh[jZgh�b hij_^_e_gh�[he__�����lukyq�wda_fieyjh\�`mdh\��hlghkysboky�ihqlb�d �����\b^Zf�ba����k_f_ckl\��Ba�gbo�[he__ iheh\bgu�\b^h\�\i_j\u_�mdZaZgu�^ey�mkeh\bc�bkke_^m_fh]h�j_]bhgZ��Z h^bg�\b^��2PLDV�ERULVWKHQLFXV .DUDWMDHY��������hibkZg�\i_j\u_��Ke_^m_l�hlf_lblv��qlh�^h\hevgh�agZqbl_evgZy�qZklv�
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 ��� nblhnZ]
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I j h ^ h e ` _ g b _� l Z [ e b p u � �� � � � � � � � � �� �� �� �� �� �� ��6,/3+,'$(1LFURSKRUXV�DQWHQQDWXV 5WW� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� kZijhnZ]1��IRVVRU (U� ��� ��� ��� ��� kZijhnZ]1��JHUPDQLFXV /� ��� ��� ��� ��� ��� ��� kZijhnZ]1��LQYHVWLJDWRU =HOW� ��� ��� ���� ��� ��� ��� kZijhnZ]1��VHSXOWRU +DUS� ��� ��� ��� kZijhnZ]1��YHVSLOOR /� ��� ��� ��� ��� ��� kZijhnZ]1��YHVSLOORLGHV +EVW� ��� kZijhnZ]1��YHVWLJDWRU +HUVFK� ��� ��� ��� ��� ��� ��� ��� kZijhnZ]6LOSKD�FDULQDWD +EVW� ��� ��� ��� ��� ��� ��� ��� ��� kZijhnZ]6��REVFXUD /� ���� ��� ���� ��� ��� ��� ��� ��� ��� ��� ���� ���� ���� ��� kZijhnZ]7KDQDWRSKLOXV�VLQXDWXV )� ��� ��� ��� ��� ��� ��� ���� kZijhnZ]67$3+</,1,'$($OHRFKDULQDH�JHQ��VS� ��� ���� ��� ��� ���� ��� ��� ��� ��� ahhnZ](ORQLXP�VFKXEHUWL 0RWVFK� ��� ��� ahhnZ]*DEULXV�YHUQDOLV *UDY� ��� ahhnZ]*\URK\SQXV�SXQFWXODWXV 3N� ��� ahhnZ]+HWHURWKRSV�GLVVLPLOLV *UDY� ��� ahhnZ]/HSWRELXP�JUDFLOLV *UDY� ��� ��� ahhnZ]2F\SXV�SLFLSHQQLV )� ��� ��� ��� ahhnZ]2QWKROHVWHV�PXULQXV /� ��� ��� ahhnZ]2WKLXV�SXQFWXODWXV *]� ��� ��� ahhnZ]2[\WHOXV�LQVHFDWXV *UDY� ��� ahhnZ]2��SLFHXV /� ��� ahhnZ]3DHGHUXV�ULSDULXV /� ��� ahhnZ]3K\ORQWKXV�FKDOFHXV 6WHSK� ��� ��� ��� ahhnZ]3��GHFRUXV *UDY� ��� ahhnZ]6WDSK\OLQXV�FDHVDUHXV &HGHUK�
 ��� ��� ahhnZ]6��HU\WKURSWHUXV /� ��� ahhnZ]6��VWHUFRUDULXV 2O�
 ��� ���� ahhnZ]7DFK\SRUXV�K\SQRUXP )� ��� ahhnZ]7(1(%5,21,'$($VLGD�OXWRVD 6RO�
 ��� ��� nblhnZ]%ODSV�KDORSK\OD )��:� ��� ��� ��� ��� ��� nblhnZ]%��OHWKLIHUD 0DUVK� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� nblhnZ]&U\SWLFXV�TXLVTXLOLXV 3N� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� kZijhnZ]&\O\QGURQRWXV�GHUPHVWRLGHV ,OO� ��� ��� ��� ��� ��� ��� ��� nblhnZ]&��J\OYLSHV 0pQ� ��� ��� nblhnZ]*QDSWRU�VSLQLPDQXV 3DOO�
 ��� ��� nblhnZ]*RQRFHSKDOXP�SXVLOOXP )� ��� ��� ��� ��� ��� nblhnZ]2RGHVFHOLV�SROLWD 6WXUP
 ��� ��� nblhnZ]2SDWUXP�VDEXORVXP /� ��� ���� ��� ��� ��� ��� ��� ��� ��� ���� ��� ��� ��� ���� nblhnZ]3HGLQXV�IHPRUDOLV /�
 ��� ��� nblhnZ]3URVRGHV�REWXVD )�
 ��� ��� nblhnZ]I j b f _ q Z g b _ � 
 ± \b^u��qbke_gghklv�dhlhjuo�\ Z]jhp_ghaZo�khklZ\eyeZ�f_g__���� ���@bjguf�rjbnlhf�\u^_e_gu�kemqZb��dh]^Z�\b^�\ [bhp_gha_�[ue�fZkkh\uf�
: ] j h p _ g h a u� h a b f h c � ir _ g b p u � � < bkke_^m_fhf� j_]bhg_� \ h[hbo� \ZjbZglZo� ^ZggZy�dmevlmjZ�aZgbfZeZ�hl����^h��� ��\ kljmdlmj_�ihk_\guo�iehsZ^_c��Hkgh\gufb�ij_^r_kl\_ggbdZfb�[ueb�qzjguc� iZj�� ]hjho� b dmdmjmaZ�� \ujZsb\Z_fZy� gZ� kbehk�� < hl^_evgu_� ]h^u� ir_gbpm� gZ� ^h\hevgh�agZqbl_evguo�iehsZ^yo�jZaf_sZeb�ih�kl_jg_\uf�ij_^r_kl\_ggbdZf�Kh]eZkgh� ^Zgguo� lZ[e� ��� ih� kj_^gbf� fgh]he_lgbf� ihdZaZl_eyf� h[s__� dhebq_kl\h�]_ji_lh[bhglguo�\b^h\�`mdh\�\ kjZ\gb\Z_fuo�\ZjbZglZo�Z]jhp_ghah\�habfhc�ir_gbpu�\hajhkeh�k ���\i_j\hf� \ZjbZgl_� ^h� �� ± \h� \lhjhf��FZkkh\ufb� ih� qbke_gghklb� [ueb� �� \b^h\� `mdh\�� \u^_e_ggu_� \lZ[ebp_�`bjguf�rjbnlhf��<f_kl_�k l_f��ke_^m_l�hlf_lblv��qlh�\ hl^_evgu_�]h^u�gZ�ihk_\Zo�ir_gbpu�fZkkh\ufb�ih�qbke_gghklb�[ueb�lZd`_� ahhnZ]b�&DORVRPD�DXURSXQFWDWXP��%HPELGLRQ�SURSHUDQV��3RHFLOXV�SXQFWXODWXV��3� SXQFWLFROOLV��+DUSDOXV�UXILSHV��&KODHQLXV�DHQHRFHSKDOXV �&DUDELGDH���0DUJDULQRWXV�ELSXVWXODWXV�+LVWHULGDH���nblhnZ]b�$PDUD�DHQHD��$QLVRGDFW\OXV�VLJQDWXV��=DEUXV�WHQHEULRLGHV �&DUDELGDH���/HWKUXV�DSWHUXV�6FDUDEDHLGDH���kZijhnZ]b�2QWKRSKDJXV�YLWXOXV �6FDUDEDHLGDH���1LFURSKRUXV�YHVSLOOR��1� DQWHQQDWXV �6LOSKLGDH��>Zggu_� h kj_^gbo� ihdZaZl_eyo� baf_g_gby� \b^h\h]h� khklZ\Z� b ljhnbq_kdhc� kljmdlmju� `mdh\��h[blZxsbo�\ Z]jhp_ghaZo�ir_gbpu�\ kjZ\gb\Z_fuo�\ZjbZglZo��ijb\_^_gu�\ lZ[e� ��
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L Z [ e b p Z � � Baf_g_gb_� \b^h\h]h� jZaghh[jZaby� b ^bgZfbq_kdhc� iehlghklb� ]_ji_lh[bhglghc�dhe_hil_jhnZmgu� \ [bhp_ghaZo� habfhc ir_gbpu� ijb� jZaebqghc� i_klbpb^ghc�gZ]jmad_������±�����b ����±���� ]]��
=h^ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����Dhebq_kl\h�\b^h\�`mdh\ �� �� �� �� �� �� �� �� �� �� ��ba�gbo� ahhnZ]h\ � �� �� �� �� �� � �� �� �� ��nblhnZ]h\ � � � � �� � � �� �� �� ��kZijhnZ]h\ � � � � � � � �� �� �� ��>bgZfbq_kdZy�iehlghklv���wda�����e��kml�`mdh\ ��� ��� ��� ��� ��� ��� ��� ���� ���� ���� ����ahhnZ]h\ ��� ��� ��� ��� ��� ��� ��� ���� ���� ���� ����nblhnZ]h\ ��� ��� ��� ��� ��� ��� ��� ��� ���� ���� ���kZijhnZ]h\ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���Khhlghr_gb_�nblhnZ]�ahhnZ] ����� ����� ������ ����� ����� ����� ����� ������ ����� ����� �����

>Zggu_�lZ[e� ��k\b^_l_evkl\mxl�h lhf��qlh�kj_^g__�dhebq_kl\h�\b^h\�`mdh\�\hajhkeh�k ���\ i_j\hf�\ZjbZgl_�^h��� ± \h�\lhjhf��Ijb�wlhf�^bgZfbq_kdZy�iehlghklv�ahhnZ]h\�\hajhkeZ�\ ����jZaZ��Z nblhnZ]h\�b kZijhnZ]h\ ± \ �����b ����jZaZ�khhl\_lkl\_ggh��Kj_^gb_�ihdZaZl_eb�khhlghr_gby�dhebq_kl\Z�nblhnZ]��ahhnZ]�khklZ\beb�������b ������Ke_^m_l� hlf_lblv�� qlh� agZqbl_evgh_�� � gZ� i_j\uc� \a]ey^�� m\_ebq_gb_� iehlghklb� nblhnZ]h\� \h�\lhjhf�\ZjbZgl_��ih�kjZ\g_gbx�k i_j\uf��[ueh�h[mkeh\e_gh�g_� aZ�kqzl�\b^h\��kihkh[guo�gZg_klb�\j_^�ir_gbp_�� Z�� ]eZ\guf� h[jZahf�� aZ� kqzl� `mdh\�� iblZ\rboky� khjghc� jZklbl_evghklvx�� Ihke_^g__�h[klhyl_evkl\h�k\yaZgh��hq_\b^gh��k \hajZklZgb_f�dhebq_kl\Z�khjghc�jZklbl_evghklb�gZ�iheyo��\ua\Zggh_�kgb`_gb_f�h[s_]h�mjh\gy�dmevlmju�a_fe_^_eby�: ] j h p _ g h a u� y q f _ g y � < bkke_^m_fhf�j_]bhg_�\ h[hbo�\ZjbZglZo�^ZggZy�dmevlmjZ�aZgbfZeZ�hl���^h��� ��\ kljmdlmj_�ihk_\guo�iehsZ^_c� Hkgh\gufb�ij_^r_kl\_ggbdZfb�ih^�ihk_\u�yqf_gy�[ueb�habfZy� ir_gbpZ� b dmdmjmaZ�� \ujZsb\Z_fZy� gZ� kbehk�� < hl^_evgu_� ]h^u� yqf_gv� \uk_\Zeb� ih� ^jm]bf�ij_^r_kl\_ggbdZf��]hjho��exp_jgZ�b ^j���Kh]eZkgh� ^Zgguo� lZ[e� ��� h[s__� dhebq_kl\h� ]_ji_lh[bhglguo� \b^h\� `mdh\� \ kjZ\gb\Z_fuo�\ZjbZglZo� \hajhkeh� k ��� \ i_j\hf� \ZjbZgl_� ^h� �� ± \h� \lhjhf��FZkkh\ufb� ih� qbke_gghklb�� dZd� b gZ�ihk_\Zo�ir_gbpu��[ueb� ahhnZ]b�JRHFLOXV� FXSUHXV��3� FUHQXOLJHU��3� VHULFHXV �&DUDELGDH���nblhnZ]�2SDWUXP�VDEXORVXP �7HQHEULRQLGDH���kZijhnZ]b�6LOSKD�REVFXUD �6LOSKLGDH��b $HORVRPXV�URVVL �(ODWHULGDH���< hl^_evgu_�]h^u� gZ� ihk_\Zo� yqf_gy� fZkkh\ufb� ih� qbke_gghklb� [ueb� lZd`_� ahhnZ]b� &DORVRPD� DXURSXQFWDWXP��%HPELGLRQ� SURSHUDQV�� 3RHFLOXV� SXQFWXODWXV�� 3� SXQFWLFROOLV�� +DUSDOXV� UXILSHV �&DUDELGDH��� 0DUJDULQRWXV�ELSXVWXODWXV �+LVWHULGDH���nblhnZ]b� $QLVRGDFW\OXV� VLJQDWXV��+DUSDOXV� GLVWLQJXHQGXV �&DUDELGDH��� kZijhnZ]b�'HUPHVWHV� ODQLDULXV �'HUPHVWLGDH���2QWKRSKDJXV�YLWXOXV��2� IXUFDWXV �6FDUDEDHLGDH���1LFURSKRUXV�JHUPDQLFXV��1� DQWHQQDWXV��1� LQYHVWLJDWRU��1� YHVWLJDWRU �6LOSKLGDH���&U\SWLFXV�TXLVTXLOLXV �7HQHEULRQLGDH��>Zggu_� h kj_^gbo� ihdZaZl_eyo� baf_g_gby� \b^h\h]h� khklZ\Z� b ljhnbq_kdhc� kljmdlmju� `mdh\��h[blZxsbo�\ Z]jhp_ghaZo�yqf_gy�\ kjZ\gb\Z_fuo�\ZjbZglZo��ijb\_^_gu�\ lZ[e� ��
L Z [ e b p Z � � Baf_g_gb_� \b^h\h]h� jZaghh[jZaby� b ^bgZfbq_kdhc� iehlghklb� ]_ji_lh[bhglghc�dhe_hil_jhnZmgu� \ [bhp_ghaZo� yqf_gy� ijb� jZaebqghc� i_klbpb^ghc� gZ]jmad_������±�����b ����±���� ]]��

=h^ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����Dhebq_kl\h�\b^h\�`mdh\ �� �� �� �� �� �� �� �� �� �� ��ba�gbo� ahhnZ]h\ � �� � �� �� �� � �� �� �� ��nblhnZ]h\ � � � �� � � � �� �� �� ��kZijhnZ]h\ � � � �� � � � � � �� ��>bgZfbq_kdZy�iehlghklv���wda�����e��kml�`mdh\ ��� ��� ��� ��� ��� ��� ��� ���� ���� ���� ����ahhnZ]h\ ��� ��� ��� ��� ��� ��� ��� ���� ��� ��� ����nblhnZ]h\ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���kZijhnZ]h\ ��� ��� ��� ��� ��� ��� ��� ��� ���� ��� ���Khhlghr_gb_�nblhnZ]�ahhnZ] ����� ����� ����� ����� ����� ����� ����� ������ ����� ����� �����
>Zggu_� lZ[e� �� k\b^_l_evkl\mxl� h lhf�� qlh� dhebq_kl\h� \b^h\� `mdh\� \hajhkeh� k ��� \ i_j\hf�\ZjbZgl_�^h��� ± \h�\lhjhf��Ijb�wlhf�^bgZfbq_kdZy�iehlghklv�ahhnZ]h\�\hajhkeZ�\ ����jZaZ��Z nblhnZ]h\�b kZijhnZ]h\ ± \ ����b ���� jZaZ� khhl\_lkl\_ggh��Kj_^gb_�ihdZaZl_eb� khhlghr_gby� dhebq_kl\Z�nblhnZ]��ahhnZ]�\ h[hbo�\ZjbZglZo�[ueb�ijZdlbq_kdb�h^bgZdh\ufb ± ������b ������Ke_^m_l� hlf_lblv�� qlh� lZd�`_�� dZd� b gZ� ir_gbp_�� ^h\hevgh� agZqbl_evgh_� m\_ebq_gb_� iehlghklb�nblhnZ]h\� \h� \lhjhf� \ZjbZgl_� ih� kjZ\g_gbx� k i_j\uf� ijhbahreh� bkdexqbl_evgh� aZ� kqzl� \b^h\��iblZ\rboky�khjghc�jZklbl_evghklvx��b��hq_\b^gh��ih�l_f�`_�ijbqbgZf�
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: ] j h p _ g h a u� ] h j h oZ � � < bkke_^m_fhf�j_]bhg_�\ h[hbo�\ZjbZglZo�^ZggZy�dmevlmjZ�aZgbfZeZ�hl ��^h�� ��\ kljmdlmj_�ihk_\guo�iehsZ^_c��Hkgh\gufb�ij_^r_kl\_ggbdZfb�y\eyebkv�habfZy�ir_gbpZ��yqf_gv� b dmdmjmaZ�� \ujZsb\Z_fZy� gZ� kbehk�� < hl^_evgu_� ]h^u� ]hjho� \uk_\Zeb� ih� ^jm]bf�ij_^r_kl\_ggbdZf�Kh]eZkgh� ^Zgguo� lZ[e� ��� h[s__� dhebq_kl\h� ]_ji_lh[bhglguo� \b^h\� `mdh\� \ kjZ\gb\Z_fuo�\ZjbZglZo�mf_gvrbehkv�k ���\ i_j\hf�\ZjbZgl_�^h��� ± \h�\lhjhf��FZkkh\ufb�ih�qbke_gghklb��dZd�b gZ�ihk_\Zo� ir_gbpu� b yqf_gy�� [ueb� ahhnZ]b� &DORVRPD� DXURSXQFWDWXP� JRHFLOXV� FXSUHXV�� 3� FUHQXOLJHU��3� VHULFHXV �&DUDELGDH��� nblhnZ]� 2SDWUXP� VDEXORVXP �7HQHEULRQLGDH��� kZijhnZ]b� $QWKLFXV� KLVSLGXV�$QWKLFLGDH�� b $HORVRPXV� URVVL �(ODWHULGDH��� < hl^_evgu_� ]h^u� gZ� ihk_\Zo� ]hjhoZ� fZkkh\ufb� ih�qbke_gghklb� [ueb� lZd`_� ahhnZ]b� 3RHFLOXV� SXQFWXODWXV�� 3� SXQFWLFROOLV�� +DUSDOXV� UXILSHV �&DUDELGDH���0DUJDULQRWXV� ELSXVWXODWXV �+LVWHULGDH��� nblhnZ]b� +DUSDOXV� GLVWLQJXHQGXV �&DUDELGDH��� %RWK\QRGHUHV�SXQFWLYHQWULV��6LWRQD�FULQLWXV��6� OLQHDWXV �&XUFXOLRQLGDH���kZijhnZ]b�'HUPHVWHV�ODQLDULXV �'HUPHVWLGDH���6LOSKD�REVFXUD �6LOSKLGDH��>Zggu_� h kj_^gbo� ihdZaZl_eyo� baf_g_gby� \b^h\h]h� khklZ\Z� b ljhnbq_kdhc� kljmdlmju� `mdh\��h[blZxsbo�gZ�iheyo�]hjhoZ�\ kjZ\gb\Z_fuo�\ZjbZglZo��ijb\_^_gu�\ lZ[e� ��
L Z [ e b p Z � � Baf_g_gb_� \b^h\h]h� jZaghh[jZaby� b ^bgZfbq_kdhc� iehlghklb� ]_ji_lh[bhglghc�dhe_hil_jhnZmgu� \ [bhp_ghaZo� ]hjhoZ� ijb� jZaebqghc� i_klbpb^ghc� gZ]jmad_������±�����b ����±���� ]]��=h^ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����Dhebq_kl\h�\b^h\�`mdh\ �� �� �� �� �� �� �� �� �� �� ��ba�gbo� ahhnZ]h\ �� �� �� �� �� �� �� �� �� �� ��nblhnZ]h\ � �� � �� � �� � �� �� �� ��kZijhnZ]h\ � � � �� � �� � � � �� ��>bgZfbq_kdZy�iehlghklv���wda�����e��kml�`mdh\ ��� ��� ��� ���� ��� ��� ��� ���� ���� ���� ����ahhnZ]h\ ��� ��� ��� ��� ��� ��� ��� ���� ���� ���� ����nblhnZ]h\ ��� ��� ��� ��� ��� ��� ��� ���� ���� ��� ���kZijhnZ]h\ ��� ��� ��� ��� ��� ��� ��� ��� ���� ��� ���Khhlghr_gb_�nblhnZ]�ahhnZ] ����� ����� ����� ����� ������ ����� ����� ����� ����� ����� �����

>Zggu_� lZ[e� �� k\b^_l_evkl\mxl� h lhf�� kj_^g__� dhebq_kl\h� \b^h\�`mdh\� \hajhkeh� k ��� \b^h\� \i_j\hf� \ZjbZgl_�^h� �� ± \h� \lhjhf��Ijb� wlhf�^bgZfbq_kdZy�iehlghklv� ahhnZ]h\� \hajhkeZ� \ ����jZaZ�� ZnblhnZ]h\�b kZijhnZ]h\ ± \ ����b ����jZaZ�khhl\_lkl\_ggh��Kj_^gb_�ihdZaZl_eb�khhlghr_gby�dhebq_kl\Z�nblhnZ]��ahhnZ]�\ h[hbo�\ZjbZglZo�[ueb�������b ������Ke_^m_l� hlf_lblv�� qlh� agZqbl_evgh_� m\_ebq_gb_� iehlghklb� kZijhnZ]h\� gZ� ]hjho_� ijhbahreh�]eZ\guf�h[jZahf�aZ�kqzl�$HORVRPXV�URVVL �(ODWHULGDH���< ihke_^gb_�]h^u�hlf_q_gh�m\_ebq_gb_�dhebq_kl\Z�a_jgZ��^h���±�� ����ih\j_`^zggh]h�]hjhoh\hc�a_jgh\dhc��%UXFKXV�SLVRUXP /����^Zggu_�h ih\j_`^zgghklb�a_jgZ� ijb\_^_gu� ih� mqzlZf�� ijh\_^_gguf� \ mkeh\byo� ojZg_gby� _]h� \ kdeZ^kdbo� ihf_s_gbyo��� Ijb�ZgZeba_��\eZ^_y�h[sbf�ij_^klZ\e_gb_f�h jZkij_^_e_gbb�\b^h\�`_kldhdjueuo�\ [bhp_ghaZo��mklZgh\e_gh��qlh�\ ij_^_eZo�bkke_^m_fh]h�j_]bhgZ�dZd�\ Z]jheZ^rZnl_��lZd�b \�kl_iguo�[bhp_ghaZo��e_khihehkZo��gZ�bo�himrdZo�� ih� h[hqbgZf� ^hjh]� b ^jm]bo� f_klZo�� hqZ]b� gZdhie_gby� wlh]h \b^Z� hlkmlkl\h\Zeb�� b hg�\klj_qZeky� ebrv� _^bgbqgh�� Ihwlhfm� k [hevrhc� ^he_c� \_jhylghklb� fh`gh� ml\_j`^Zlv�� qlh� hkgh\ghc�ijbqbghc� m\_ebq_gby� \j_^hghkghklb� wlh]h� \b^Z� gZ� ]hjho_� y\ey_lky� \g_k_gb_� _]h� gZ� ihey� \f_kl_� kihk_\guf� fZl_jbZehf�� Wlh� k\yaZgh� k l_f�� qlh \� ihke_^gb_� ]h^u� ijZdlbq_kdb� g_� ijh\h^ylky�j_dhf_g^h\Zggu_�f_jhijbylby�ih�mgbqlh`_gbx�\j_^bl_e_c�aZiZkh\�ijb�bo�ojZg_gbb��>h\hevgh� agZqbl_evgh_� m\_ebq_gb_� iehlghklb� nblhnZ]h\� \h� \lhjhf� \ZjbZgl_� ih� kjZ\g_gbx� ki_j\uf�� lZd`_� dZd� b gZ� ij_^u^msbo� dmevlmjZo� ijhbahreh� bkdexqbl_evgh� aZ� kqzl� \b^h\�� iblZ\rboky�khjghc�jZklbl_evghklvx��Ebrv�hlqZklb�hgh�hlf_q_gh� aZ� kqzl�^h\hevgh�hiZkguo�\j_^bl_e_c�dmevlmju ±dem[_gvdh\uo�^he]hghkbdh\�ba�jh^Z�6LWRQD��H^gZdh�\ p_ehf�bo�^hey�hl�h[s_c�qbke_gghklb�hleh\e_gguo�`mdh\�g_�ij_\urZeZ����±��� ���lZ[e� ���: ] j h p _ g h a u� d m d m j m a u � < bkke_^m_fhf� j_]bhg_� ^ZggZy� dmevlmjZ� \ kljmdlmj_� ihk_\guo�iehsZ^_c� aZgbfZeZ� hl� ��� ^h� �� �� \ i_j\hf� \ZjbZgl_�� Z \h� \lhjhf� \ZjbZgl_� _z ^hey� mf_gvrbeZkv� ^h��±�� ���Ihke_^g__� h[klhyl_evkl\h� k\yaZgh� k mf_gvr_gb_f� ijhba\h^kl\Z� g_h[oh^bfuo� h[tzfh\� dhjfh\�ba�aZ� h[s_]h� kgb`_gby� ih]heh\vy� kdhlZ�� bf_xs__� f_klh� \ ihke_^gb_� ]h^u�� Hkgh\gufb�ij_^r_kl\_ggbdZfb�ih^�dmdmjmam�[ueb�habfZy�ir_gbpZ�b yqf_gv��< hl^_evgu_�]h^u�dmevlmjm�\uk_\Zeb�ih�^jm]bf�ij_^r_kl\_ggbdZf�Kh]eZkgh� ^Zgguo� lZ[e� ��� h[s__� dhebq_kl\h� ]_ji_lh[bhglguo� \b^h\� `mdh\� \ kjZ\gb\Z_fuo�\ZjbZglZo� m\_ebqbehkv� k ��� \ i_j\hf� \ZjbZgl_� ^h� �� ± \h� \lhjhf��FZkkh\ufb� ih� qbke_gghklb� [ueb�ahhnZ]b� %URVFXV� FHSKDORWHV�� JRHFLOXV� FXSUHXV�� 3� VHULFHXV�� +DUSDOXV� UXILSHV �&DUDELGDH��� Klhev�g_agZqbl_evguc� kibkhd� h[s_]h� dhebq_kl\Z� fZkkh\uo� \b^h\� `mdh\�� h[blZxsbo� gZ� dmdmjma_�� k\yaZg� kijbkmlkl\b_f�gZ� _z iheyo� kmi_j^hfbgZglgh]h� \b^Z�+DUSDOXV� UXILSHV�� khklZ\ey\r_]h� \ kj_^g_f�hl� ���^h�
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���� ��hl�qbke_gghklb�\k_o�hleh\e_gguo�`mdh\��<f_kl_ k�l_f��ijb�^_lZevghf�ZgZeba_�bf_xsboky�^Zgguo�ih�baf_g_gbx�iehlghklb�hl^_evguo�\b^h\�`mdh\�ih�]h^Zf�b \�jZagu_�i_jbh^u�\_]_lZpbb�dmdmjmau��\\b^m�h]jZgbq_ggh]h� h[tzfZ� ^Zgghc� im[ebdZpbb� wlb� ^Zggu_� g_� ijb\_^_gu�� kibkhd� fZkkh\uo� \b^h\� [ue�agZqbl_evgh�rbj_��Hg \dexqZ_l�lZdb_�\b^u�ahhnZ]h\��dZd�&DORVRPD�DXURSXQFWDWXP��%HPELGLRQ�SURSHUDQV��3RHFLOXV� SXQFWXODWXV�� 3� FUHQXOLJHU�� 3� SXQFWLFROOLV�� 0LFUROHVWHV� PLQXWXOXV�� &DODWKXV� KDOHQVLV�� &� DPELTXXV�&DUDELGDH���0DUJDULQRWXV�ELSXVWXODWXV �+LVWHULGDH���nblhnZ]h\�$QLVRGDFW\OXV�VLJQDWXV��+DUSDOXV�GLVWLQJXHQGXV�&DUDELGDH���%RWK\QRGHUHV�SXQFWLYHQWULV �&XUFXOLRQLGDH���2SDWUXP�VDEXORVXP��%ODSV� OHWKLIHUD �7HQHEULRQLGDH���kZijhnZ]h\� $QWKLFXV� KLVSLGXV�� )RUPLFRPXV� SHGHVWULV �$QWKLFLGDH��� 'HUPHVWHV� ODQLDULXV �'HUPHVWLGDH���$HORVRPXV� URVVL �(ODWHULGDH��� 2QWKRSKDJXV� YLWXOXV�� 3OHXURSKRUXV� FDHVXV �6FDUDEDHLGDH��� 6LOSKD� REVFXUD�6LOSKLGDH���&U\SWLFXV�TXLVTXLOLXV �7HQHEULRQLGDH��>Zggu_� h kj_^gbo� ihdZaZl_eyo� baf_g_gby� \b^h\h]h� khklZ\Z� b ljhnbq_kdhc� kljmdlmju� `mdh\��h[blZxsbo�gZ�iheyo�dmdmjmau�\ kjZ\gb\Z_fuo�\ZjbZglZo��ijb\_^_gu�\ lZ[e� ��
L Z [ e b p Z � � Baf_g_gb_� \b^h\h]h� jZaghh[jZaby� b ^bgZfbq_kdhc� iehlghklb� ]_ji_lh[bhglghc�dhe_hil_jhnZmgu� \ [bhp_ghaZo� dmdmjmau� ijb� jZaebqghc� i_klbpb^ghc� gZ]jmad_������±�����b ����±���� ]]��

=h^ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����Dhebq_kl\h�\b^h\�`mdh\ �� �� �� �� �� �� �� �� �� �� ��ba�gbo� ahhnZ]h\ �� �� �� �� �� �� �� �� �� �� ��nblhnZ]h\ �� � �� �� �� � � �� �� �� ��kZijhnZ]h\ � � � � � � � � �� �� �>bgZfbq_kdZy�iehlghklv���wda�����e��kml�`mdh\ ��� ���� ���� ��� ��� ��� ��� ���� ���� ���� ����ahhnZ]h\ ��� ��� ���� ��� ��� ��� ��� ���� ���� ���� ����nblhnZ]h\ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���kZijhnZ]h\ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���Khhlghr_gb_�nblhnZ]�ahhnZ] ����� ����� ����� ����� ����� ����� ����� ������ ������ ������ �����
>Zggu_�lZ[e� ��k\b^_l_evkl\mxl�h lhf��qlh�kj_^g__�dhebq_kl\h�\b^h\�`mdh\�\hajhkeh�k ���\ i_j\hf�\ZjbZgl_�^h� ���\b^h\ ± \h�\lhjhf��< lhf�qbke_�� wlhl�ihdZaZl_ev�^ey� ahhnZ]h\� khklZ\be� k ���^h� ����^ey�nblhnZ]h\ ± k ���^h�����^ey�kZijhnZ]h\ ± k ��^h�����Ijb�wlhf�^bgZfbq_kdZy�iehlghklv�ahhnZ]h\�\hajhkeZ�\ ����jZaZ��Z nblh� b kZijhnZ]h\ ± \ ����b ����jZaZ�khhl\_lkl\_ggh�Kj_^b� nblhnZ]h\� g_� hlf_q_gh� m\_ebq_gb_� iehlghklb� \b^h\�� y\eyxsboky� ihl_gpbZevgufb�\j_^bl_eyfb�dmdmjmau�\ jZagu_�i_jbh^u�_z \_]_lZpbb�: ] j h p _ g h a u� i h ^ k h e g _ q g b d Z� � < bkke_^m_fhf� j_]bhg_� ^ZggZy� dmevlmjZ� \ i_j\hf�\ZjbZgl_�aZgbfZeZ�^h��� ��\ kljmdlmj_�ihk_\guo�iehsZ^_c��\h�\lhjhf�\ZjbZgl_�_z ^hey�m\_ebqbeZkv�^h���±�� ��� Hkgh\gufb� ij_^r_kl\_ggbdZfb� [ueb� habfZy� ir_gbpZ� b yqf_gv�� < hl^_evgu_� ]h^u�ih^kheg_qgbd�\uk_\Zeb�ih�^jm]bf�ij_^r_kl\_ggbdZf�FZkkh\ufb� ih� qbke_gghklb� \ kj_^g_f� aZ� k_ahg [ueb� ahhnZ]b� 3� VHULFHXV�� &DODWKXV� IXVFLSHV��&� KDOHQVLV��+DUSDOXV�UXILSHV �&DUDELGDH���Klhev�g_agZqbl_evguc�kibkhd�h[s_]h�dhebq_kl\Z�fZkkh\uo�\b^h\�`mdh\�� h[blZxsbo� gZ� ih^kheg_qgbd_�� dZd� b gZ� dmdmjma_�� k\yaZg� k ijbkmlkl\b_f� gZ� _]h iheyo�kmi_j^hfbgZglgh]h� \b^Z +DUSDOXV� UXILSHV�� khklZ\ey\r_]h� _sz� [yevrmx� ^hex� hl� qbke_gghklb� \k_o�hleh\e_gguo�`mdh\� �hl� ���� �� \ i_j\hf� \ZjbZgl_� ^h� ���� � ± \h� \lhjhf���Gh� ijb� ZgZeba_� bf_xsboky�^Zgguo� ih� baf_g_gbx� iehlghklb� hl^_evguo� \b^h\� `mdh\� ih� ]h^Zf� b \� jZagu_� i_jbh^u� \_]_lZpbb�ih^kheg_qgbdZ�� \ kibkhd�fZkkh\uo� \b^h\� \oh^beb� ahhnZ]b�&DORVRPD� DXURSXQFWDWXP��%URVFXV� FHSKDORWHV��JRHFLOXV� FXSUHXV�� 3� FUHQXOLJHU�� &DODWKXV� DPELTXXV �&DUDELGDH��� 0DUJDULQRWXV� ELSXVWXODWXV �+LVWHULGDH���nblhnZ]b� $PDUD� LQJHQXD�� $QLVRGDFW\OXV� VLJQDWXV�� =DEUXV� WHQHEULRLGHV �ihke_^gbc� \b^� \ hkgh\ghf� ijb�jZaf_s_gbb� ih^kheg_qgbdZ� ihke_� [_kkf_ggh]h� \ha^_eu\Zgby� ir_gbpu� \ l_q_gb_� �±�� b [he__� e_l���+DUSDOXV GLVWLQJXHQGXV �&DUDELGDH��� 2SDWUXP� VDEXORVXP �7HQHEULRQLGDH��� kZijhnZ]b� $QWKLFXV� KLVSLGXV��)RUPLFRPXV� SHGHVWULV �$QWKLFLGDH�� 'HUPHVWHV� ODQLDULXV �'HUPHVWLGDH��� $HORVRPXV� URVVL �(ODWHULGDH���2QWKRSKDJXV�YLWXOXV �6FDUDEDHLGDH���6LOSKD�REVFXUD �6LOSKLGDH��>Zggu_�h kj_^gbo�fgh]he_lgbo�ihdZaZl_eyo�baf_g_gby�\b^h\h]h�khklZ\Z�b ljhnbq_kdhc�kljmdlmju�`mdh\��h[blZxsbo�gZ�iheyo�ih^kheg_qgbdZ�\ kjZ\gb\Z_fuo�\ZjbZglZo��ijb\_^_gu�\ lZ[e� ��>Zggu_�lZ[e� ��k\b^_l_evkl\mxl�h lhf��qlh�kj_^g__�dhebq_kl\h�\b^h\�`mdh\�\hajhkeh�k ���\ i_j\hf�\ZjbZgl_� ^h� ��� \b^h\ ± \h� \lhjhf��Ijb� wlhf�^bgZfbq_kdZy�iehlghklv� ahhnZ]h\� \hajhkeZ� \ �����jZaZ�� ZnblhnZ]h\ b�kZijhnZ]h\�\ ����b �����jZaZ�khhl\_lkl\_ggh�Kj_^b� nblhnZ]h\� g_� hlf_q_gh� m\_ebq_gb_� iehlghklb� \b^h\�� y\eyxsboky� ihl_gpbZevgufb�\j_^bl_eyfb�ih^kheg_qgbdZ�\ jZagu_�nZau�_]h�\_]_lZpbb�: ] j h p _ g h a u� e x p _ j g u � � < bkke_^m_fhf� j_]bhg_� ^ZggZy� dmevlmjZ� \ i_j\hf� \ZjbZgl_�aZgbfZeZ�^h��±�� ��\ kljmdlmj_�ihk_\guo�iehsZ^_c��\h�\lhjhf�\ZjbZgl_�_z ^hey�mf_gvrbeZkv�^h��±� ���Hkgh\guf� ij_^r_kl\_ggbdhf� [ue� qzjguc� iZj� k ohjhrh� \ujh\g_gghc� ih\_joghklvx�� h[_ki_qb\Zxs_c�jZ\ghf_jgmx�aZ^_edm�k_fyg�dmevlmju��
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L Z [ e b p Z � � Baf_g_gb_� \b^h\h]h� jZaghh[jZaby� b ^bgZfbq_kdhc� iehlghklb� ]_ji_lh[bhglghc�dhe_hil_jhnZmgu� \ [bhp_ghaZo� ih^kheg_qgbdZ� ijb� jZaebqghc� i_klbpb^ghc�gZ]jmad_������±�����b ����±���� ]]��
=h^ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����Dhebq_kl\h�\b^h\�`mdh\ �� �� �� �� �� �� �� �� �� �� ��ba�gbo� ahhnZ]h\ �� � �� �� �� �� �� �� �� �� ��nblhnZ]h\ �� �� �� �� � �� �� �� �� �� �kZijhnZ]h\ � � � � � �� � � � �� ��>bgZfbq_kdZy�iehlghklv���wda�����e��kml�`mdh\ ��� ��� ���� ��� ��� ��� ��� ����� ����� ���� �����ahhnZ]h\ ��� ��� ���� ��� ��� ��� ��� ����� ���� ���� �����nblhnZ]h\ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���kZijhnZ]h\ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���Khhlghr_gb_�nblhnZ]�ahhnZ] ����� ����� ����� ������ ������ ����� ������ ������ ������ ������ ������

Ih� kjZ\g_gbx� kh� \k_fb� ij_^u^msbfb� dmevlmjZfb�� ihk_\u� exp_jgu� bf_xl� jy^� hlebqbl_evguo�hkh[_gghkl_c��=eZ\ghc�ba�gbo�y\ey_lky�kjZ\gbl_evgh�^ebl_evgh_��fZdkbfZevgh ± ^h���e_l��kms_kl\h\Zgb_�ihk_\h\� dmevlmju� [_a� \kiZrdb� ihq\u�� WlZ� ijbqbgZ� hij_^_ey_l� mkeh\by� ^ey� nhjfbjh\Zgby� gZ�exp_jgh\uo� iheyo� dhfie_dkh\�`_kldhdjueuo�� hlebqguo� hl� ihk_\h\� ^jm]bo� ihe_\uo� dmevlmj�� ]eZ\guf�h[jZahf�aZ�kqzl�m\_ebq_gby�\b^h\h]h�jZaghh[jZaby�\\b^m�ihy\e_gby�\b^h\��ijbkihkh[e_gguf�d h[blZgbx�\ jZaguo�mkeh\byo�kj_^u��L_f�g_�f_g__��h[jZsZ_l�gZ�k_[y�\gbfZgb_�khojZg_gb_�h[s_c�^ey�\k_o�dmevlmj�l_g^_gpbb� m\_ebq_gby� ^bgZfbq_kdhc� iehlghklb� `_kldhdjueuo� \k_o� ljhnbq_kdbo� ]jmii� \ mkeh\byo�mf_gvr_gby�dhebq_kl\Z�ijbf_gy_fuo�i_klbpb^h\��oZjZdl_jguo�^ey�\lhjh]h�\ZjbZglZ�Kh]eZkgh� ^Zgguo� lZ[e� ��� h[s__� dhebq_kl\h� ]_ji_lh[bhglguo� \b^h\� `mdh\� \ kjZ\gb\Z_fuo�\ZjbZglZo� Z]jhp_ghah\� exp_jgu� m\_ebqbehkv� k ��� \ i_j\hf� \ZjbZgl_� ^h� �� ± \h� \lhjhf�� Djhf_�\u^_e_gguo� `bjguf� rjbnlhf� \b^h\�� \ jZagu_� ]h^u� bkke_^h\Zgbc� fZkkh\ufb� ih� qbke_gghklb� [ueb�lZd`_ ahhnZ]b�JRHFLOXV�SXQFWXODWXV��0LFUROHVWHV�PLQXWXOXV �&DUDELGDH���0DUJDULQRWXV�ELSXVWXODWXV �+LVWHULGDH���nblhnZ]b�+DUSDOXV GLVWLQJXHQGXV��G� FDOFHDWXV �&DUDELGDH���2SDWUXP�VDEXORVXP �7HQHEULRQLGDH���kZijhnZ]b�$QWKLFXV� KLVSLGXV�� )RUPLFRPXV� SHGHVWULV� �$QWKLFLGDH��� $HORVRPXV� URVVL �(ODWHULGDH��� 2QWKRSKDJXV� YLWXOXV�6FDUDEDHLGDH���6LOSKD�REVFXUD �6LOSKLGDH���&U\SWLFXV�TXLVTXLOLXV �7HQHEULRQLGDH��>Zggu_�h kj_^gbo�fgh]he_lgbo�ihdZaZl_eyo�baf_g_gby�\b^h\h]h�khklZ\Z�b ljhnbq_kdhc�kljmdlmju�`mdh\��h[blZxsbo�gZ�iheyo�exp_jgu�\ kjZ\gb\Z_fuo�\ZjbZglZo��ijb\_^_gu�\ lZ[e� ��
L Z [ e b p Z � � Baf_g_gb_� \b^h\h]h� jZaghh[Zaby� b ^bgZfbq_kdhc� iehlghklb� ]_ji_lh[bhglghc�dhe_hil_jhnZmgu� \ [bhp_ghaZo� exp_jgu� ijb� jZaebqghc� i_klbpb^ghc� gZ]jmad_������±�����b ����±���� ]]��

=h^ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����Dhebq_kl\h�\b^h\�`mdh\ �� �� �� �� �� �� �� �� ��� ��� ���ba�gbo� ahhnZ]h\ �� �� �� �� �� �� �� �� �� �� ��nblhnZ]h\ �� � �� �� �� �� �� �� �� �� ��kZijhnZ]h\ � � �� �� �� �� �� �� �� �� ��>bgZfbq_kdZy�iehlghklv���wda�����e��kml�`mdh\ ���� ���� ��� ��� ���� ��� ��� ���� ���� ���� ����ahhnZ]h\ ��� ��� ��� ��� ��� ��� ��� ���� ���� ���� ����nblhnZ]h\ ��� ��� ��� ��� ��� ��� ��� ��� ���� ��� ���kZijhnZ]h\ ��� ��� ��� ��� ��� ��� ��� ���� ��� ���� ���Khhlghr_gb_�nblhnZ]�ahhnZ] ����� ������ ����� ����� ����� ����� ����� ������ ����� ����� �����
>Zggu_�lZ[e� ��k\b^_l_evkl\mxl�h lhf��qlh�dhebq_kl\h�\b^h\�\hajhkeh�k ���\ i_j\hf�\ZjbZgl_��^h����\b^h\ ± \h�\lhjhf��< lhf�qbke_�wlhl�ihdZaZl_ev�^ey�ahhnZ]h\�khklZ\be�k ���^h�����nblhnZ]h\ ± k ���^h����� kZijhnZ]h\ ± k ��� ^h� ���� Ijb� wlhf� ^bgZfbq_kdZy� iehlghklv� ahhnZ]h\� m\_ebqbeZkv� \ ���� jZaZ�� ZnblhnZ]h\�b kZijhnZ]h\�\ ����b ����jZaZ�khhl\_lkl\_ggh��gh�qbke_ggh_�khhlghr_gb_�dhebq_kl\Z�ahhnZ]h\�b nblhnZ]h\�ijZdlbq_kdb�g_�baf_gbehkv�b gZoh^behkv�\ ij_^_eZo�������b ������Kj_^b� nblhnZ]h\� g_� hlf_q_gh� m\_ebq_gb_� iehlghklb \b^h\�� y\eyxsboky� ihl_gpbZevgufb�\j_^bl_eyfb�exp_jgu�\ jZagu_�nZau�__ \_]_lZpbb�O Z j Z d l _ j b k l b d Z� k l j m d l m j g h c� h j ] Z g b a Z p b b� Z ] j h e Z g ^ r Z n l Z� � Ih�hij_^_e_gbx� F� K�� =beyjh\Z� �Lbre_j�� ������� [bhp_gha� fh`gh� hoZjZdl_jbah\Zlv� dZd� kh\f_klgmx�\klj_qZ_fhklv� hj]Zgbafh\�� kihkh[guo� h[blZlv� \ ^Zgguo� mkeh\byo� b h[jZamxsbo� \aZbfhk\yaZggu_�dhfie_dku��hkgh\Zggu_�\ i_j\mx�hq_j_^v�gZ�ibs_\uo�hlghr_gbyo��LZdZy�kh\hdmighklv�hj]Zgbafh\�eb[h�kdeZ^u\Z_lky� bklhjbq_kdb�� eb[h� aZdhghf_jgh� \hagbdZ_l� gZ� hkgh\_� m`_� keh`b\rboky� dhfie_dkh\�hj]Zgbafh\� ijb� l_o� baf_g_gbyo� [bhlbq_kdbo� b Z[bhlbq_kdbo� nZdlhjh\� kj_^u�� dhlhju_� \uau\Zxlky�\g_rgbfb� ^ey� ^Zggh]h� [bhp_ghaZ� mkeh\byfb�� \ qZklghklb�� Zgljhih]_gghc� ^_yl_evghklvx�� H^gbfb� ba�
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gZb[he__� ihklhygguo� dhfihg_glh\�� oZjZdl_jbamxsbo� kl_i_gv� Zgljhih]_ggh]h� \ha^_ckl\by� gZ�Z]jhp_ghau�� y\ey_lky� \ajuoe_ggh_� khklhygb_� ihq\u� b \ujZsb\Zgb_� hij_^_e_ggh]h�� ohly� b ^h\hevgh�jZaghh[jZagh]h� ^ey� jZaebqguo� j_]bhgh\� \b^h\h]h� gZ[hjZ� jZkl_gbc�� Djhf_� wlh]h�� ke_^m_l� mdZaZlv�bkihevah\Zgb_�^ey�bgl_gkbnbdZpbb�k_evkdhohayckl\_ggh]h�ijhba\h^kl\Z�jZaebqguo�nhjf�i_klbpb^h\�;bhjZaghh[jZab_�nZmgu�`_kldhdjueuo� b ^jm]bo� gZk_dhfuo� \ Z]jhp_ghaZo� hij_^_ebehkv� aZ� kqzl�dZd� bklhjbb� bo�nhjfbjh\Zgby�� lZd� b \� j_amevlZl_� _kl_kl\_ggh]h� hl[hjZ��< kha^Z\rboky� wdheh]bq_kdbo�mkeh\byo� gZb[he__� ijbkihkh[e_ggu_� \b^u� `mdh\� klZeb� ^hfbgbjmxsbfb� ih� qbke_gghklb� aZ� kqzl�rbjhdhc�wdheh]bq_kdhc�ieZklbqghklb�b ijbkihkh[e_gghklb�d h[blZgbx�\ jZajuoe_gghc�ihq\_�< Zki_dl_�wlh]h�hij_^_e_gby�fh`gh�knhjfmebjh\Zlv�iheh`_gb_��dhlhjh_�qZklbqgh�[ueh�ijb\_^_gh�jZg__�\ ^Zgghc�jZ[hl_��<h�i_j\uo��dmevlmjgu_�eZg^rZnlu�g_�\hagbdeb�ba\g_��Z kms_kl\mxl�gZ�f_kl_��]^_�jZg__� gZoh^bebkv� kl_igu_� p_ebggu_� [bhp_ghau�� <h�\lhjuo�� gZ� ijhly`_gbb� ^h\hevgh� ^ebl_evgh]h�ijhp_kkZ� kmdp_kkbc� \ j_amevlZl_� Zgljhih]_gghc� ^_yl_evghklb� ijhbahreh� ijbkihkh[e_gb_ i_j\bqguo�dhfie_dkh\� hj]Zgbafh\� d gh\uf� mkeh\byf� h[blZgby�� \ j_amevlZl_� q_]h� keh`bebkv� ]jmiibjh\db��y\eyxsb_ky� \ ba\_klghc� kl_i_gb� bg^bdZlhjZfb� ^Zgguo� f_kl�� JZagbpZ� f_`^m� lZdbfb� [bhp_ghaZfb� bp_ebggufb� mqZkldZfb� \ gZklhys__� \j_fy� h[mkeh\e_gZ� mkeh\byfb� kj_^u� h[blZgby� b kl_i_gvx�Zgljhih]_ggh]h�\ha^_ckl\by�gZ�gbo�< j_amevlZl_� gZrbo�fgh]he_lgbo� bkke_^h\Zgbc� mklZgh\e_gh�� qlh� gZ� dZ`^hc� ba� \ujZsb\Z_fuo� \mkeh\byo� bkke_^m_fh]h� j_]bhgZ� dmevlmj_� b gZ� kl_iguo� jZaghljZ\guo� mqZkldZo� h[blZ_l� hl� ���� ^h� ����\b^h\� `mdh\� Ihemq_ggu_� ^Zggu_� hijh\_j]Zxl� kms_kl\mxs__� ^h� kbo� ihj� ij_^klZ\e_gb_� h \b^h\hc�[_^ghklb� Z]jheZg^rZnlh\� ih� kjZ\g_gbx� k _kl_kl\_ggufb� kl_igufb� [bhlhiZfb�� >jm]h_� ^_eh�� qlh�gZ[ex^Zxlky� g_dhlhju_� jZaebqby� \ dZq_kl\_gghf� Zki_dl_� \b^h\h]h� jZaghh[jZaby�nZmgu�`_kldhdjueuo�kjZ\gb\Z_fuo� [bhp_ghah\�� gh� hgb� h[mkeh\e_gu� lj_[h\Zgbyfb� l_o� beb� bguo� \b^h\� d mkeh\byf� f_kl�h[blZgby��Kh]eZkgh�j_amevlZlZf�gZrbo�bkke_^h\Zgbc��hkgh\m�nZmgbklbq_kdbo�dhfie_dkh\�`_kldhdjueuo��h[blZxsbo� gZ� iheyo�� khklZ\eyxl� bf_ggh� lZdb_� Z[hjb]_ggu_� ]jmiibjh\db�� g_� aZ\bkysb_� hl� \b^Z�\ha^_eu\Z_fhc�dmevlmju� �KmfZjhdh\�� �������������Wlb�dhfie_dku�gZ�ijhly`_gbb�\k_o�e_l�bkke_^h\Zgbc�[ueb� hlghkbl_evgh� klZ[bevgufb� ih� qbke_gghfm� h[bebx� b \b^h\hfm� khklZ\m�� IjZdlbq_kdb� gZ� \k_o�dmevlmjZo�\ bo�khklZ\�\oh^beb���±����\b^h\�`mdh\��Kj_^b�gbo�gZb[he__�ihklhyggufb�h[blZl_eyfb�ihe_c�[ueb� ahhnZ]b� ba� k_f_ckl\� &DUDELGDH�� 6WDSK\OLQLGDH�� +LVWHULGDH� b ^j��� Z lZd`_� kZijhnZ]b� ba� k_f_ckl\�6LOSKLGDH� b 6FDUDEDHLGDH� �$SKRGLXV�� 2QWKRSKDJXV�� b ^j�� JZa\blb_� wlbo� `mdh\� ijZdlbq_kdb� iheghklvx�k\yaZgh�k ihq\Zfb�ihe_c�>Zggu_�lZ[e� ��k\b^_l_evkl\mxl�h lhf��qlh�h[s__�qbkeh�fZkkh\uo�b h[uqguo�\b^h\�`mdh\�\ p_ehf�ih� Z]jh[bh]_hp_gham� gZkqblu\Z_l� ���� \b^h\�� :gZeba� ijb\_^_gguo� ^Zgguo� ihdZaZe�� qlh� h[sghklv�\b^h\h]h� khklZ\Z� wlh]h� dhfie_dkZ�`mdh\�� h[blZxs_]h� \ jZaguo� Z]jhp_ghaZo�� khklZ\beZ� ��±�� ���Gh�� kmqzlhf�lh]h��qlh�jy^�\b^h\��g_�hlf_q_gguo�\ lZ[ebp_�ba�aZ�g_\ukhdhc�qbke_gghklb��[ueb�aZnbdkbjh\Zgu\ h[hbo�\ZjbZglZo��dhwnnbpb_gl�koh^kl\Z�m\_ebqb\Zeky�^h���±�� ���LZdh_�ihklhygkl\h�\b^h\h]h�khklZ\Z�]h\hjbl�h \ukhdhc� kl_i_gb� klZ[bevghklb� Z]jheZg^rZnlZ�dZd�wdhkbkl_fu��Ke_^m_l�hlf_lblv�khojZg_gb_�wlhc�klZ[bevghklb�dZd�\h�\j_f_gb��lZd�b \�ijhkljZgkl\_�>Zggu_�h kj_^gbo�fgh]he_lgbo�ihdZaZl_eyo�baf_g_gby�\b^h\h]h�khklZ\Z�b ljhnbq_kdhc�kljmdlmju�`mdh\��h[blZxsbo�\ Z]jheZg^rZnl_�\ kjZ\gb\Z_fuo�\ZjbZglZo��ijb\_^_gu�\ lZ[e� ��
L Z [ e b p Z � � Baf_g_gb_� \b^h\h]h� jZaghh[jZaby� b ^bgZfbq_kdhc� iehlghklb� ]_ji_lh[bhglghc�dhe_hil_jhnZmgu� hl^_evguo� Z]jh[bhp_ghah\� b Z]jheZg^rZnlZ� \ p_ehf� ijb�jZaebqghc�i_klbpb^ghc�gZ]jmad_������±�����b ����±�����]]��

;bhp_gha Ir_gbpZ Yqf_gv =hjho DmdmjmaZ Ih^khe�g_qgbd Exp_jgZ :]jh�eZg^rZnl=h^Z ����±���� ����±���� ����±���� ����±���� ����±���� ����±���� ����±���� ����±���� ����±���� ����±���� ����±���� ����±���� ����±���� ����±����Dhebq_kl\h�\b^h\�`mdh\ �� �� �� �� �� �� �� �� �� �� �� �� �� ��ba�gbo� ahhnZ]h\ �� �� �� �� �� �� �� �� �� �� �� �� �� ��nblhnZ]h\ � �� � �� �� �� �� �� �� �� �� �� �� ��kZijhnZ]h\ � �� � �� � �� � �� � �� �� �� � ��>bgZfbq_kdZy�iehlghklv���wda�����e��kml�`mdh\ ��� ���� ��� ���� ��� ���� ��� ���� ��� ����� ��� ���� ��� ����ahhnZ]h\ ��� ���� ��� ���� ��� ���� ��� ���� ��� ����� ��� ���� ��� ����nblhnZ]h\ ��� ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���kZijhnZ]h\ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� ��� ���Khhlghr_gb_�nblhnZ]�ahhnZ] ����� ����� ����� ����� ����� ����� ����� ����� ����� ������ ����� ����� ����� �����
>Zggu_� lZ[ebpu� �� k\b^_l_evkl\mxl� h lhf�� qlh� kj_^gb_� ihdZaZl_eb� dhebq_kl\Z� \b^h\� `mdh\��h[blZxsbo� \ Z]jh[bh]_hp_gha_�� \hajhkeh� k ��� \ i_j\hf� \ZjbZgl_� ^h� ��� \b^h\ ± \h� \lhjhf��Ijb� wlhf�^bgZfbq_kdZy� iehlghklv� ahhnZ]h\� \hajhkeZ� \ ���� jZaZ�� Z nblhnZ]h\� b kZijhnZ]h\� \ ���� b ���� jZaZ�khhl\_lkl\_ggh��Qbke_ggh_�khhlghr_gb_�dhebq_kl\Z�ahhnZ]h\�b nblhnZ]h\ m\_ebqbehkv�k ������\ i_j\hf�\ZjbZgl_�^h������ ± \h�\lhjhf�
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K l _ i g u _ � j Z a g h l j Z \ g u _� [ b h p _ g h a u � � [ Z e d b � � � Kms_kl\mxsb_� hklZldb�jZaghljZ\guo� [bhp_ghah\� fh`gh� jZkp_gb\Zlv� dZd� ljZgknhjfbjh\Zggu_� i_j\bqgu_� [bhp_ghau� khij_^_ezgguf�mjh\g_f� Zgljhih]_ggh]h�\ha^_ckl\by��>ey�ihykg_gby�wlh]h�iheh`_gby�kqblZx�mf_klguf�ijb\_klb� g_dhlhju_� ijbf_ju��<h�i_j\uo�� \ gZklhys__� \j_fy� lZdb_� [bhp_ghau�� khklZ\eyy� ih� iehsZ^b�fba_jgmx� ^hex� \ kjZ\g_gbb� k iheyfb�� aZgylufb� ih^� dmevlmjgu_� jZkl_gby�� \ agZqbl_evghc� kl_i_gb�ih^\_j`_gu�\ha^_ckl\bx�kh�klhjhgu�ihke_^gbo��< i_j\mx�hq_j_^v�wlh�hlghkblky�d agZqbl_evghfm�ihlhdm�i_j_f_s_gby� gZ� gbo� ihimeypbc� `b\hlgh]h� gZk_e_gby�� h[blZxs_]h� gZ� iheyo�� <h�\lhjuo�� gZ� bo�l_jjblhjbx� ijhbkoh^bl� j_]meyjgh_� ihiZ^Zgb_� jZaebqguo� \b^h\� i_klbpb^h\�� bkihevam_fuo� ijb\ujZsb\Zgbb� k_evkdhohayckl\_gguo�dmevlmj��Djhf_�wlh]h��kbkl_fZlbq_kdb_�ihdhku�ljZ\u��\uiZk�kdhlZ��k`b]Zgb_�jZklbl_evguo�hklZldh\��jZaf_s_gb_�k\Zehd�[ulh\uo�b ^jm]bo�hloh^h\�klZ\yl�lZdb_�mqZkldb�gZ�mjh\_gv�� ^Ze_dbc� hl� bo� i_j\bqgh]h� khklhygby�� Ih� kms_kl\m�� ijbgpbibZevgh_� hlebqb_� \ mjh\g_�Zgljhih]_ggh]h� \ha^_ckl\by� gZ� kjZ\gb\Z_fu_� [bhp_ghau�� aZdexqZ_lky� ebrv� \ ijbf_g_gbb� juoe_gby�ihq\u� ihe_c� k ijbf_g_gb_f� \kiZrdb� b ^jm]bo� kihkh[h\� h[jZ[hldb� ihq\u�� Z lZd`_� \ujZsb\Zgb_� \Z]jh[bhp_ghaZo�kjZ\gbl_evgh�f_gvr_]h�ih�qbkem�\b^h\�jZkl_gbc�Mqblu\Zy� mdZaZggu_� h[klhyl_evkl\Z�� ijb\_^rb_� d i_j_jZkij_^_e_gbx� h[tzfh\� iehsZ^_c��aZgbfZ_fuo� Z]jhp_ghaZfb�b kl_igufb�[bhp_ghaZfb��ihke_^gb_�mf_klgh�hlg_klb�� kdhj__�\k_]h��d qbkem�we_f_glh\��\oh^ysbo�\ khklZ\�h[s_]h�Z]jheZg^rZnlZ��< Zki_dl_�kms_kl\mxs_]h�iheh`_gby�h i_j_oh^_�[bhkn_ju� \ ghhkn_jm�� lZdb_� [bhp_ghau� fh`gh� kqblZlv� ©ghhp_ghaZfbª� k jZaebqghc� kl_i_gvx�Zgljhih]_gghc�gZ]jmadb�Ih^l\_j`^_gb_f�h[s_c�l_g^_gpbb��dZkZxs_cky�m\_ebq_gby�\b^h\h]h�jZaghh[jZaby�b m\_ebq_gby�iehlghklb� nZmgu `_kldhdjueuo� \ mkeh\byo� agZqbl_evgh]h� kgb`_gby� i_klbpb^ghc� gZ]jmadb� gZ� \k_�[bh]_hp_ghau�� kem`Zl� b baf_g_gby�� ijhbahr_^rb_� \ kljmdlmj_� dhe_hil_jhnZmgu� kl_iguo� [bhp_ghah\��>Zggu_�� ijb\_^_ggu_� \ lZ[e� ��� ihdZau\Zxl�� qlh� ih� kj_^gbf�fgh]he_lgbf� ^Zgguf� kj_^b�fZkkh\uo� ih�qbke_gghklb hlf_q_gu� �� \b^h\� `mdh\�� \u^_e_gguo� `bjguf� rjbnlhf�� Gh� ijb� ZgZeba_� ^bgZfbdb�iehlghklb� \k_o� \b^h\� `mdh\�� hleh\e_gguo� \ jZagu_� ]h^u�� mklZgh\e_gh�� qlh� \ hl^_evgu_� k_ahgu�fZkkh\ufb�[ueb� lZd`_� ahhnZ]b�&DUDEXV� HVWUHLFKHUL��3RHFLOXV� FXSUHXV� &DODWKXV� IXVFLSHV��+DUSDOXV� UXILSHV�&DUDELGDH��� &RSURSKLOXV �(ORQLXP�� VFKXEHUWL�� 2FLSXV� SLFLSHQQLV�� 6WDSK\OLQXV� VWHUFRUDULXV �6WDSK\OLQLGDH���+LVWHU�TXDGULPDFXODWXV��0DUJDULQRWXV�ELSXVWXODWXV �+LVWHULGDH���nblhnZ]b�*DOHUXFD�SRPRQDH �&KU\VRPHOLGDH���%ODSV KDORSK\OD��2RGHVFHOLV�SROLWD��3HGLQXV� IHPRUDOLV �7HQHEULRQLGDH���'RUFDGLRQ�FDULQDWXP �&HUDPE\FLGDH���kZijnZ]b�$SKRGLXV�GLVWLQFWXV��2QWKRSKDJXV�RYDWXV �6FDUDEDHLGDH���&U\SWLFXV�TXLVTXLOLXV �7HQHEULRQLGDH��Ijb�wlhf�^bgZfbq_kdZy�iehlghklv�ahhnZ]h\�\h�\lhjhf \ZjbZgl_��ih�kjZ\g_gbx�k i_j\uf��\hajhkeZ�\ ���� jZaZ�� Z nblhnZ]h\� b kZijhnZ]h\� \ ���� b ���� jZaZ� khhl\_lkl\_ggh��Ijb\_^_ggu_� \ lZ[e� �� ^Zggu_�k\b^_l_evkl\mxl� h lhf�� qlh� \ [Zehqguo� [bhp_ghaZo�� \ hlebqb_� hl� Z]jheZg^rZnlZ�� khhlghr_gb_�ahhnZ]�nblhnZ]�k^\bgmlh�\ klhjhgm�m\_ebq_gby�ihke_^g_c�]jmiiu��Ijb�ZgZeba_�wlhc�kblmZpbb�\uykg_gh��qlh� \ [ZedZo� kj_^b� ]_ji_lh[bhglguo� wglhfhdhfie_dkh\� g_agZqbl_evgh_� dhebq_kl\h� `mdh\�ahhnZ]h\�dhfi_gkbjm_lky� ij_^klZ\bl_eyfb� ^jm]bo� hljy^h\� gZk_dhfuo�� ]eZ\guf� h[jZahf�� aZ� kqzl� fmjZ\v_\��)RUPLFLGDH���Ijb� mqzlZo� qbke_gghklb� \k_o� khklZ\eyxsbo� wglhfhp_gha� ]jmii��fmjZ\vb� [ueb� gZb[he__�fgh]hqbke_ggufb��khklZ\eyy�^h����b [he__�ijhp_glh\�hl�\k_]h�dhebq_kl\Z�hleh\e_gguo�gZk_dhfuo�
L Z [ e b p Z � � Baf_g_gb_� \b^h\h]h� jZaghh[Zaby� b ^bgZfbq_kdhc� iehlghklb� ]_ji_lh[bhglghc�dhe_hil_jhnZmgu� \ kl_iguo� jZaghljZ\guo� [bhp_ghaZo� ijb� baf_g_gbb� mjh\gy�i_klbpb^ghc�gZ]jmadb�\ i_jbh^u�����±�����b ����±���� ]]�=h^ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����±���� ����±����Dhebq_kl\h�\b^h\�`mdh\ �� �� �� �� �� �� �� �� �� ��� ��� �� ��ba�gbo� ahhnZ]h\ �� �� �� �� �� � �� �� �� �� �� �� ��nblhnZ]h\ �� �� �� �� �� �� �� �� �� �� �� �� ��kZijhnZ]h\ � �� �� � � �� �� �� �� �� �� �� ��>bgZfbq_kdZy�iehlghklv���wda�����e��kml�`mdh\ ��� ��� ��� ��� ��� ��� ��� ���� ���� ���� ���� ��� ����ahhnZ]h\ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���nblhnZ]h\ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���kZijhnZ]h\ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���Khhlghr_gb_�nblhnZ]�ahhnZ] ����� ����� ����� ����� ����� ��� ����� ����� ����� ����� ����� ����� �����

>Zggu_�lZ[e� ��k\b^_l_evkl\mxl�h lhf��qlh�\ jZaghljZ\guo�[bhp_ghaZo�hlf_q_gh�����fZkkh\uo�bh[uqguo�\b^h\ `mdh\���:gZeba�ijb\_^_gguo�\ lZ[e� ��^Zgguo�ihdZau\Z_l��qlh�h[sghklv�\b^h\h]h�khklZ\Z�`mdh\�� h[blZxsbo� \ mkeh\byo� Z]jheZg^rZnlZ� b [Zehqguo� [bhp_ghah\�� khklZ\beZ� ���� ���Gh�� k mqzlhf�lh]h�� qlh� jy^� \b^h\�� g_� hlf_q_gguo� \ lZ[ebp_� ba�aZ� bo� g_\ukhdhc� qbke_gghklb�� \klj_qZeky� \ h[_bowdhkbkl_fZo�� dhwnnbpb_gl� koh^kl\Z� m\_ebqb\Zeky� ^h� ���� ��� qlh� ]h\hjbl� h agZqbl_evghc� h[sghklb�\b^h\h]h�khklZ\Z�kjZ\gb\Z_fuo�[bhp_ghah\�LZdbf� h[jZahf��ihemq_ggu_�gZfb�^Zggu_�b bo� ZgZeba� k\b^_l_evkl\mxl�� \h�i_j\uo�� h[� h[sghklb�ijhbkoh`^_gby�dhfie_dkh\�`_kldhdjueuo��h[blZxsbo�\ Z]jheZg^rZnl_�b kl_iguo�[Zehqguo�[bhp_ghaZo�gZ� hkgh\_� agZqbl_evgh]h� bo� koh^kl\Z�� \h�\lhjuo�� Z^_d\Zlghklv� j_Zdpbb� mdZaZgguo� wdhkbkl_f� gZ� h[s__�
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kgb`_gb_� mjh\gy� i_klbpb^ghc� gZ]jmadb� gZ� gbo� ]h\hjbl� h gZebqbb� ZgZeh]bqguo� h[s_[bheh]bq_kdbo�f_oZgbafh\�b h[�hlkmlkl\bb�m Z]jh[bhp_ghah\�ijbgpbibZevguo�jZaebqbc�\ kljmdlmjgh�nmgdpbhgZevghc�hj]ZgbaZpbb� hl� lZdh\uo� m [Zehqguo� kl_iguo� [bhp_ghah\��:j]mf_glhf� \ ihevam� ihke_^g_]h� iheh`_gby�fh`_l� kem`blv�mklhcqb\h_� khojZg_gb_� kljmdlmju� Z]jhp_ghah\�\ ijhkljZgkl\_�b \j_f_gb��Ijb\_^_ggu_�j_amevlZlu� bkke_^h\Zgbc� g_� lhevdh� ih^l\_j`^Zxl� bf_xsb_ky� \ ebl_jZlmjguo� bklhqgbdZo� ^Zggu_� hgZebqbb� \ Z]jhp_ghaZo� j_]meylhjguo�f_oZgbafh\� �=jb]hjv_\Z�� ������Lbre_j�� ������MZll�� ������ Am[dh\���������gh�b iha\heyxl�\hhqbx�m[_^blvky�\ bo�j_Zevghc�nmgdpbhgZevghc�\hafh`ghklb��ba�q_]h�g_ba[_`gh�\ul_dZ_l� g_h[oh^bfhklv� dhj_gguf� h[jZahf� baf_gblv� ij_^klZ\e_gb_� h ihk_\Zo� k_evkdhohayckl\_gguo�dmevlmj� dZd� h[� bkdmkkl\_gguo� kljmdlmjZo�� k h[_^gzgguf� \b^h\uf� khklZ\hf� gZk_eyxsbo� bo�wglhfhdhfie_dkh\� b ^hfbgbjh\Zgb_f� \j_^guo� \b^h\� nblhnZ]h\�� h]jZgbq_gb_� qbke_gghklb� dhlhjuo�\hafh`gh�ebrv�ijb�j_]meyjghf�ijbf_g_gbb�[hevrh]h�dhebq_kl\Z�i_klbpb^h\�GZ�hkgh\Zgbb�\ur_�baeh`_ggh]h�fh`gh�k^_eZlv�ke_^mxsb_�\u\h^u��� :]jhp_ghau�� y\eyykv� we_f_glZjgufb� kljmdlmjgufb� qZklbpZfb� Z]jh[bh]_hp_ghaZ� beb�Z]jheZg^rZnlZ�� g_� iheghklvx� hljZ`Zxl� h[sb_� aZdhghf_jghklb�� ijbkmsb_� ihke_^g_fm dZd� [he__�keh`ghc� kljmdlmj_�� khklhys_c� ba� fgh`_kl\Z� ^jm]bo� we_f_glZjguo� qZklbp�� Ij_`^_� \k_]h�� Z]jhp_ghau�hl^_evguo�dmevlmj�mklmiZxl�Z]jheZg^rZnlm�ih�\b^h\hfm�jZaghh[jZabx�h[blZxs_c�\ gbo�wglhfhnZmgu��\ qZklghklb�� nZmgu� `_kldhdjueuo�� OZjZdl_j� jZkij_^_e_gby� Z]jhp_ghah\� \ ij_^_eZo� Z]jheZg^rZnlZ�y\ey_lky� ^bkdj_lguf� \h� \j_f_gb�� gh� hlghkbl_evgh� klZ[bevguf� \ ijhkljZgkl\_�� Ihwlhfm� ijb�bkke_^h\Zgbyo�g_dhjj_dlgh�^_eZlv�h[h[sZxsb_�\u\h^u�^ey�[he__�keh`gh�hj]Zgbah\Zgghc�kljmdlmju�gZ�hkgh\_�bamq_gby�lhevdh�hl^_evghc�_z qZklb��� :]jheZg^rZnl� dZd� p_eh_� ij_^klZ\ey_l� kh[hc� baf_gzgguc� \ j_amevlZl_� Zgljhih]_gghc�^_yl_evghklb� ijbjh^guc� kl_ighc� [bh]_hp_gha�� Ih� klZlmkm� _]h� ke_^m_l� kqblZlv� _kl_kl\_gguf�[bh]_hp_ghahf�� ihklhyggh� ih^\_j]Zxsbfky� hij_^_e_gghc� kl_i_gb� Zgljhih]_ggh]h� \ha^_ckl\by��AgZqbl_evgZy� h[sghklv� \b^h\h]h� khklZ\Z� b klZ[bevghklv� kms_kl\h\Zgby� h[blZxsbo� \ gzf� we_f_glh\�iha\hey_l�hlg_klb�Z]jheZg^rZnl�d dZl_]hjbb�p_evghc�\h�\j_f_gb�b ijhkljZgkl\_�wdhkbkl_fu��< k\yab�kwlbf�� lhevdh� j_]meyjgu_� b ^he]h\j_f_ggu_� bkke_^h\Zgby� ih� bamq_gbx� baf_g_gbc� dhfihg_glh\� \k_c�kljmdlmju�� khklZ\eyxsbo� p_eh_�� \ bo� \aZbfhk\yab� iha\hebl� ijh\_klb� hp_gdm� kms_kl\mxsbo�aZdhghf_jghkl_c�b bo�ljZgknhjfZpbx�\ j_amevlZl_�\ha^_ckl\by�l_o�beb�bguo�nZdlhjh\��� < ijhp_kk_� ^ebl_evghc� kmdp_kkbb� \ Z]jheZg^rZnl_� keh`bebkv� k\h_h[jZagu_�� ihklhyggh�ijbkmlkl\mxsb_�\ gzf�dhfie_dku�]_ji_lh[bhglguo�`_kldhdjueuo��khklZ\eyxsbo�nZmgbklbq_kdh_�y^jh�wglhfhdhfie_dkh\�� b y\eyxsb_ky� bg^bdZlhjZfb� ^Zgguo� mkeh\bc� f_klhh[blZgby�� Wlb� dhfie_dku�oZjZdl_jbamxlky�kjZ\gbl_evgh�\ukhdbf�\b^h\uf�jZaghh[jZab_f��ij_\hkoh^ysbf�khojZgb\rb_ky�hklZldb�kl_iguo�jZaghljZ\guo�[bhlhih\�ih�qbkem�\b^h\���� :]jheZg^rZnlu� dZd� p_ehklgu_� ijbjh^gu_ [bh]_hp_ghau k hij_^_ezgghc� kl_i_gvx�Zgljhih]_gghc� gZ]jmadb�� aZ� kq_l� kms_kl\h\Zgby� \ gbo� ijhp_kkh\� kZfhj_]meypbb�� ijbkmsbo� \k_f�ijbjh^guf�[bh]_hp_ghaZf��kihkh[gu�h[_ki_qb\Zlv hlghkbl_evgh�klZ[bevgh_�kms_kl\h\Zgb_�kbkl_fu�gZmjh\g_� ^bgZfbq_kdh]h� jZ\gh\_kby� \k_o� ljhnbq_kdbo� ]jmii� ijb� mkeh\bb� kms_kl\_ggh]h� mf_gvr_gby�dhebq_kl\Z�ijbf_gy_fuo�q_eh\_dhf�hljZ\eyxsbo�obfbq_kdbo�kh_^bg_gbc��� Hkgh\guf�^_klZ[bebabjmxsbf�nZdlhjhf��kihkh[guf�gZjmrblv�keh`b\r__ky�\ Z]jheZg^rZnl_�jZ\gh\_kb_�� y\ey_lky�qj_af_jgh_�bkihevah\Zgb_�jZaebqguo�i_klbpb^h\��ijbf_gy_fuo�^ey�mgbqlh`_gby�hj]Zgbafh\�� kihkh[guo� ijb\_klb� d ihl_j_� hij_^_ezgghc� ^heb� mjh`Zy� \ujZsb\Z_fuo� ihe_\uo�Z]jhdmevlmj��� Ijb�agZqbl_evghf��\ ��±���jZa��kgb`_gbb�i_klbpb^ghc�gZ]jmadb�gZ�Z]jhp_ghau��ijhbahr_^r_f�\ MdjZbg_� aZ� ihke_^gb_� ��±��� e_l�� g_� hlf_q_gh� ©h`b^Z_fh]hª� j_adh]h� m\_ebq_gby� qbke_gghklb� bmkbe_gby� \j_^hghkghklb� [hevrbgkl\Z� \b^h\� \j_^guo� nblhnZ]h\� ijZdlbq_kdb� gZ� \k_o� \ujZsb\Z_fuo�ihe_\uo� dmevlmjZo�� AZ� wlhl� hlj_ahd� \j_f_gb� qbke_gghklv� ahhnZ]h\� \ kj_^g_f� ih� Z]jheZg^rZnlm�m\_ebqbeZkv�ihqlb�\ ��jZa�� Z gZ�hl^_evguo�dmevlmjZo�wlZ�pbnjZ�^hklb]ZeZ�fZdkbfZevgh]h�m\_ebq_gby ±[he__�� q_f� \ ��� jZa� ih� kjZ\g_gbx� k ij_^u^msbf� i_jbh^hf�� oZjZdl_jbamxsbfky�rbjhdhfZkrlZ[guf�ijbf_g_gb_f� i_klbpb^h\� Ijb wlhf�� bf_xs__� f_klh m\_ebq_gb_� iehlghklb� nblhnZ]h\� ijhbahreh��]eZ\guf� h[jZahf�� aZ� kqzl� \b^h\�� iblZxsboky� khjghc� jZklbl_evghklvx��Wlh� ^Zzl� hkgh\Zgb_� kqblZlv� bo�hlghkbl_evgh� ihe_agufb� \b^Zfb�� < j_amevlZl_� ijhbahr_^rbo� baf_g_gbc� hlf_q_gh� ihy\e_gb_� \Z]jhp_ghaZo�h[uqguo�b fZkkh\uo�ih�qbke_gghklb�\b^h\�`_kldhdjueuo��]eZ\guf�h[jZahf�ahhnZ]h\��jZg__�g_� hlf_qZ\rboky� gZ� iheyo�� Qbke_gghklv� kZijhnZ]h\� jZaguo� mjh\g_c� \ p_ehf� ih� Z]jheZg^rZnlmm\_ebqbeZkv�\ ����jZa��� Bkoh^y�ba�wlh]h��ke_^m_l�kqblZlv��qlh�hkgh\guf�nZdlhjhf��kihkh[guf�ijb\_klb�d dZj^bgZevguf�gZjmr_gbyf� \ keh`b\rboky� \ Z]jZjguo� [bh]_hp_ghaZo� ijbjh^guo� f_oZgbafZo�� kihkh[guo� h[_ki_qblv�ih^^_j`Zgb_�hlghkbl_evgh�klZ[bevgh]h�\h�\j_f_gb�b ijhkljZgkl\_�khklhygby�^bgZfbq_kdh]h�jZ\gh\_kby��y\ey_lky� qj_af_jgh_� b�� aZqZklmx�� g_hijZ\^Zggh_� ijbf_g_gb_� i_klbpb^h\�� >Z`_� ijb� agZqbl_evghf�mf_gvr_gbb� bo� dhebq_kl\Z�� Z]jZjgu_� wdhkbkl_fu� \ ^hklZlhqgh� rbjhdhf� ^bZiZahg_� kihkh[gu�kZfhklhyl_evgh��[_a�ijbf_g_gby�obfbq_kdh]h�f_lh^Z��ih^^_j`b\Zlv�jZ\gh\_kb_�\gmljb�kbkl_fu�b aZ�kq_lgZebqby�f_oZgbafh\ kZfhj_]meypbb�ij_^hl\jZlblv�fZkkh\h_� jZafgh`_gb_� l_o�beb�bguo�\b^h\�\j_^guo�hj]Zgbafh\�
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�� Mqblu\Zy� g_h[oh^bfhklv� q_eh\_dZ� h[_ki_qb\Zlv� fZdkbfZevgh_� ihemq_gb_� mjh`Zcghklb�\ujZsb\Z_fuo� bf� dmevlmj� aZ� kqzl� kgb`_gby� ihl_jv� hl� \j_^guo� hj]Zgbafh\�� ^himklbfh� ijbf_g_gb_�i_klbpb^h\��Ijb�wlhf�bkihevah\Zgb_�obfbq_kdh]h�f_lh^Z�^he`gh�ghkblv�kljh]h�ih^qbgzgguc�oZjZdl_j��kijbf_g_gb_f� _]h� lhevdh� \ kemqZ_� djZcg_c� g_h[oh^bfhklb�� k mqzlhf� mklZgh\e_gguo� wdhghfbq_kdbo�ihjh]h\�qbke_gghklb�\j_^bl_e_c��ijb�m]jha_� agZqbl_evguo�ihl_jv�mjh`Zy�b g_\hafh`ghklb�ijbjh^guo�ihimeypbc�wglhfhnZ]h\�kZfhklhyl_evgh�ih^^_j`b\Zlv�qbke_gghklv�nblhnZ]h\�gZ�[_ahiZkghf�mjh\g_��� < Zki_dl_� ijbjh^hhojZgguo�f_jhijbylbc� g_h[oh^bfh� h[_ki_qb\Zlv�fZdkbfZevgh_� khojZg_gb_�\b^h\h]h� jZaghh[jZaby� wglhfhnZmgu�� hkh[_ggh� ihe_aghc�� g_� lhevdh� \ aZih\_^guo� mqZkldZo� b gZ�kms_kl\mxsbo�hklZldZo�kl_iguo�jZaghljZ\guo�[bhlhih\��gh�b gZ�iheyo�Z]jheZg^rZnlh\��>ey�wlh]h�ijb�kha^Zgbb� gh\uo� b mkh\_jr_gkl\h\Zgbb� kms_kl\mxsbo� kbkl_f� aZsblu� ihk_\h\� hl� \j_^guo� hj]Zgbafh\�g_h[oh^bfh� ijh\_^_gb_� ^he]hkjhqgh]h� fhgblhjbg]Z� aZ� baf_g_gb_f� qbke_gghklb� wglhfhnZmgu� \k_]h�Z]jh[bh]_hp_ghaZ��gZ�hkgh\_�dhlhjh]h�ke_^m_l�ieZgbjh\Zlv�i_j\hhq_j_^gh_�ijh\_^_gb_�Z]jhl_ogbq_kdbo�ijb_fh\��bkihevah\Zgb_�[bheh]bq_kdh]h�b ^jm]bo�g_obfbq_kdbo�f_lh^h\�
KIBKHD �EB L ? J:LM JU:j_rgbdh\ ;� :�� Jh]hqZy ?� =�� Dhklxdh\kdbc F� =��<j_^bl_eb�a_jgh\uo�dmevlmj��<j_^bl_eb�ir_gbpu��j`b��yqf_gy��h\kZ��ijhkZ��� <j_^bl_eb� k_evkdhohayckl\_gguo � dmevlmj� b e_kguo� gZkZ`^_gbc� � Ih^� j_^�� <� I�� <Zkbev_\Z� b <� I�� Hf_exlu� ±D���Mjh`Zc������� ± L� �� ± K� ���±����;jxk�O\Zl�E��Bgk_dlbpb^u�b [hjv[Z�k [he_agyfb��i_j_^Z\Z_fufb �i_j_ghkqbdZfb ��� ;xe��<k_fbjg��hj]Zgba��a^jZ\hhoj� ± ����� ±L� ����� �±�� ± K� ���±����<Zojmr_\ :� :�� JZmlbZg :� K� Bklhjbq_kdbc�ih^oh^�d wdheh]bb�khh[s_kl\��� @��h[s��[bhe� ± ����� ± L� ����� �� ± K� ���±����<_jgZ^kdbc G� B� ;bh]_hobfbq_kdb_ �hq_jdb� ± F���E���GZmdZ������� ± ��� k�<bdlhjh\ =� :�� G_dhlhju_� Zki_dlu� [hjv[u� k \j_^gufb� gZk_dhfufb�� F_oZgbafu� j_]meypbb� qbke_gghklb� gZk_dhfuo� �� <_klg��:G KKKJ� ± ����� ± � �� ± K� ��±���=beyjh\ F� K� G_dhlhju_� ijh[e_fu� kh\j_f_gghc� wdheh]bb� b bo� j_r_gb_� ijb� jZ[hlZo� ih� k_evkdhohayckl\_gghc � wglhfheh]bb��� Dhgn��ih�gZmq��ijh[e��aZs��jZkl_gbc��K[��^hde� ± ;m̂ Zi_rl������� ± K� ���±����=beyjh\ F� K� Ahheh]bq_kdbc�f_lh^�^bZ]ghklbdb�ihq\� ± F���GZmdZ������� ± ��� k�=beyjh\ F� K� Hl�j_^ZdlhjZ��� K_evkdhohayckl\_ggZy �wdheh]by�� <� Lbre_j� ± F���Dhehk������� ± K� �±��=jb]hjv_\Z L� G� <hagbdgh\_gb_�ijhp_kkh\�kZfhj_]meypbb�\ Z]jh[bhp_gha_�ijb�^ebl_evghc�fhghdmevlmj_ �� Wglhfhe��h[haj_gb_� ±����� ± L� ;/,;��\ui� �� ± K� ��±���>hebg <� =�� Kmkb^dh I� B�� N_^vdh B� :�� <j_^bl_eb� dmdmjmau� �� <j_^bl_eb� k_evkdhohayckl\_gguo � dmevlmj� b e_kguo� gZkZ`^_gbc�� Ih^�j_^��<� I��<Zkbev_\Z� ± D���Mjh`Zc������� ± L� �� ± K� ���±����?f_evygh\ B� =� JZaghh[jZab_�b _]h�jhev�\ nmgdpbhgZevghc �mklhcqb\hklb�b w\hexpbb�wdhkbkl_f� ± D�������� ± ��� k�Am[dh\ :� N� :]jh[bhp_gheh]bq_kdZy �nblhkZgblZjgZy �^bZ]ghklbdZ� ± KI[���Imrdbg������� ± ��� k�Dhaeh\ F� <�� Hl\_lgu_� j_Zdpbb� ihimeypbc� gZk_dhfuo gZ� Zgljhih]_ggu_� \ha^_ckl\by�� Ij_ijbgl� ± DjZkghyjkd�� Bg±l e_kZ� b^j_\_kbgu�KH�:G�KKKJ������ ± �� k�FZlbk =��Bgl_]jbjh\ZggZy �aZsblZ�jZkl_gbc��� ��F_`^mgZj��dhg]j��ih�aZs��jZkl_gbc��^hde� ± F�������� ± L� �� ± K� ��±���F_^\_^v E� B�� DZ]Zg X� K�� Kiugm ?� B��I_klbpb^u�b ijh[e_fu� a^jZ\hhojZg_gby � �� @��<k_k��obf��h±\Z�bf��>� B��F_g^_e__\Z� ±����� ± L� ����� �� ± K� ���±����F_c_j�;h^_ =��HklZldb�i_klbpb^h\� ± F���Fbj������� ± ��� k�H\qbggbdh\ <� B��I_klbpb^u�k_]h^gy�b aZ\ljZ��� @��<k_k��obf��h±\Z�bf��>� B��F_g^_e__\Z� ± ����� ± L� ����� �� ± K� �±���I_ljmoZ H� B�� Omojbc H� <�� =jbdmg H� :��<j_^bl_eb�a_jgh[h[h\uo�dmevlmj��� <j_^bl_eb�k_evkdhohayckl\_gguo �dmevlmj�b e_kguo�gZkZ`^_gbc�� Ih^�j_^��<� I��<Zkbev_\Z�b <� I��Hf_exlu� ± D���Mjh`Zc������� ± L� �� ± K� ���±����Iheydh\ B� Y��Wdheh]bq_kdb_�hkgh\u�aZsblu�jZkl_gbc�hl�\j_^bl_e_c��� Wdheh]by� ± ����� ± � �� ± K� ��±���Ijbh[j_l_gb_�gZk_dhfufb�b de_sZfb�mklhcqb\hklb�d y^Zf� ± F���Bghklj��ebl±jZ������� ± ��� k�Jbii_j <� W��>_ckl\b_�y^hobfbdZlh\�gZ�jZ\gh\_kb_ ihimeypbc�qe_gbklhgh]bo��� Kh\j_f_ggu_�ijh[e_fu�wglhfheh]bb� ± F�������� ±K� ���±����Jm[Zg F� ;��<j_^bl_eb� exp_jgu� �� <j_^bl_eb� k_evkdhohayckl\_gguo � dmevlmj�b e_kguo�gZkZ`^_gbc� � Ih^�j_^��<� I��<Zkbev_\Z�b<� I��Hf_exlu� ± D���Mjh`Zc������� ± L� �� ± K� ���±����K_\_jph\ :� K� <gmljb\b\b^h\h_ � jZaghh[jZab_� dZd�ijbqbgZ� w\hexpbhgghc � klZ[bevghklb� �� @�� h[s�� [bhe� ± ����� ± L� ����� �� ±K� ���±����Kdm]jZ\u <�� Gh\Zd D� Bamq_gb_�wglhfhp_ghah\ �ihe_\uo�dmevlmj��� Wglhfhe��h[haj_gb_� ± ����� ± L� ;/��\ui� �� ± K� ���±����Khdheh\ F� K�� FhgZklujkdbc H� :�� Ibdmr_\Z <� :� Wdheh]baZpby�aZsblu�jZkl_gbc� ± Imsbgh������� ± ��� k�KmfZjhdh\ :� F� AZdhghf_jghklb � nhjfbjh\Zgby� nZmgu� `m`_ebp� �&ROHRSWHUD�� &DUDELGDH�� \ ihe_\uo� Z]jhp_ghaZo� kl_ighc� ahgu�MdjZbgkdhc� KKJ� �� ���F_`^mgZj�� kbfi�� ih� wglhfhnZmg_� Kj_^g_c� ?\jhiu�� Db_\�� ��±��� k_gly[jy� ���� ]���FZl_jbZeu� ±D���GZmdh\Z�^mfdZ������� ± K� ���±����KmfZjhdh\ :� F� Wdheh]bq_kdZy �hp_gdZ�kgb`_gby�mjh\gy�ijbf_g_gby�bgk_dlbpb^h\ �gZ�wglhfhnZmgm�Z]jhp_ghah\�kl_ib�MdjZbgu��� ?dheh]�y� djbah\bo� j_]�hg�\� MdjZ�gb�� L_a�� ^hi�� f�`gZjh^�� dhgn��� >g�ijhi_ljh\kvd �� ��±��� \_j_kgy� ���� j� ±>g�ijhi_ljh\kvd ��J<<�>GM������� ± K� ���Lbre_j <� K_evkdhohayckl\_ggZy �wdheh]by� ± F���Dhehk������� ± ��� k�Ljhibgbg B� <��Imlb�khojZg_gby�wglhfhnZ]h\�ijb�obfbq_kdhc�[hjv[_�k \j_^bl_eyfb�e_kZ��� Bkke_^h\Zgby�ih�[bhf_lh^m�[hjv[u�k\j_^bl_eyfb�k_evkdh]h�b e_kgh]h�ohayckl\Z� ± Gh\hkb[bjkd������� ± K� ���±����MZll D��Wdheh]by�b mijZ\e_gb_�ijbjh^gufb�j_kmjkZfb� ± F���Fbj������� ± ��� k�Mbll_d_j J� Khh[s_kl\Z�b wdhkbkl_fu� ± F���Ijh]j_kk������� ± ��� k�NZkmeZlb D� D� Ihe_\h_�bamq_gb_�gZa_fguo�[_kiha\hghqguo� ± F���<ukrZy�rdheZ������� ± ��� k�QZ[Zg <� K��<j_^bl_eb�ih^kheg_qgbdZ ��� <j_^bl_eb�k_evkdhohayckl\_gguo �dmevlmj�b e_kguo�gZkZ`^_gbc�� Ih^�j_^��<� I��<Zkbev_\Z�b <� I��Hf_exlu� ± D���Mjh`Zc������� ± L� �� ± K� ���±����Wdheh]bq_kdb_�wnn_dlu�aZ]jyag_gby�ijbjh^ghc�kj_^u�]eh[Zevgh]h�fZkrlZ[Z � X� :��BajZwev��E� F��Nbebiih\Z��=� W��BgkZjh\�b ^j� �� Ijh[e_fu�wdheh]bq_kdh]h�fhgblhjbg]Z�b fh^_ebjh\Zgby �wdhkbkl_f� ± E���=b^jhf_l_hba^Zl������� ± L� ��� ± K� ��±���Kbg_evgbdh\kdZy�k_e_dpbhggh�hiulgZy�klZgpbyBgklblmlZ�a_jgh\h]h�ohayckl\Z�M::G IhklmibeZ�����������
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6LQHOQLNRYR�([SHULPHQWDO�6HOHFWLRQ�6WDWLRQ�RI,QVWLWXWH�IRU�*UDLQ�)DUPLQJ�RI�8NUDLQLDQ�$FDGHP\�RI�$JUDULDQ�6FLHQFHV6 800$5<�� $JURFHQRVHV� DUH� EDVLF� FRPSRQHQWV� WR� D� PRUH� FRPSOH[� V\VWHP�� DJURELRJHRFHQRVLV�� RU� µDJULFXOWXUDO�ODQGVFDSH¶�� DQG� DV� VXFK� WKH\� GR� QRW� LQFRUSRUDWH� WKH� UHODWLRQVKLSV� IXOO\� GHYHORSHG� LQ� WKH� ODWWHU��7KH� SULQFLSDO�GLIIHUHQFH� OLHV� LQ� WKH� UHGXFHG� QXPEHU� RI� VSHFLHV� LQYROYHG� LQ� DQ� DJURFHQRVLV� RI� DQ\� SDUWLFXODU� FXOWLYDWHG� SODQW��%HVLGHV� WKDW�� WKH� VSDWLDO� GLVWULEXWLRQ� RI� DJURFHQRVHV� LQ� DQ� DJURELRJHRFHQRVLV� LV� UHODWLYHO\� VWDEOH��ZKHUHDV� HDFK�FRQVWLWXHQW�DJURFHQRVLV�RFFXSLHV�D�GLVFUHWH�WLPH VSDQ�LQ�WKHLU�VHDVRQDO�VXFFHVVLRQ��$Q\ JHQHUDOL]DWLRQV�EDVHG�RQ�VWXG\LQJ� DJURFHQRVHV� FDQQRW� WKHUHIRUH� E\� H[WHQVLRQ� EH� DSSOLHG� WR� DQ� DJURELRJHRFHQRWLF� VWXG\��ZKLFK� ZRXOG�UHTXLUH�D�PRUH�FRPSUHKHQVLYH�DSSURDFK��� $FFRUGLQJ� WR� H[LVWLQJ� QRPHQFODWXUH�� DQ� DJURELRJHRFHQRVLV� DV� D�ZKROH� FODVVLILHV� XQGHU� QDWXUDO� VWHSSH�ELRJHRFHQRVHV�� H[FHSW� WKDW� LW� KDV� EHHQ�� DQG� LV� EHLQJ�� PRGLILHG� E\� KXPDQ� DJULFXOWXUDO� DFWLYLW\�� 'XH� WR� D�FRQVLGHUDEOH� PHDVXUH� RI� FRQWLQXLW\� LQ� WLPH� RI� VSHFLHV� FRPSULVHG� LQ� LW� DQG� VWDEOH� SDWWHUQV� RI� WKHLU� VSDWLDO�GLVWULEXWLRQ�� DJURFHQRVHV� DUH� VWDEOH� HFRV\VWHPV��)RU� WKDW� UHDVRQ�� RQO\� ORQJ�WHUP� ORQJLWXGLQDO� VWXGLHV� FDQ� UHYHDO�UHODWLRQVKLSV� H[LVWLQJ� EHWZHHQ� SDUWV� RI� DQ� DJURELRJHRFHQRVLV� DQG� WKH� LPSDFW� YDULRXV� H[WHUQDO� IDFWRUV� H[HUW� RQ�WKHP� �� ,Q� WKH�FRXUVH�RI� WLPH�SUHFHGLQJ�VXFFHVVLRQ��DQ�DJURELRJHRFHQRVLV�GHYHORSV�FKDUDFWHULVWLF�DQG�FRQVWDQW�KHUSHWRELRQW� EHHWOH� IDXQD�� ZKRVH� FRQVWLWXHQWV� IRUP� HQWRPRIDXQLVWLF� FRPSOH[HV� DURXQG� WKHP� DQG� DUH� KDELWDW�VSHFLILF��UHODWLYHO\�YDULHJDWHG�FRPSDUHG�WR�UHVLGXDO�FRPSOH[HV�RI�VSHFLHV�IRUPHG�LQ�ZLOG�XQFXOWLYDWHG�JUDVV�OD\HU��� $JURELRJHRFHQRVHV� FDQ�PDLQWDLQ� VWDELOLW\� WKURXJK� VHOI�UHJXODWLQJ�PHFKDQLVPV� LQKHUHQW� LQ� DQ\� QDWXUDO�HFRV\VWHP�DQG��WR�VRPH�H[WHQW��ZLWKVWDQG�KXPDQ�LQWHUYHQWLRQ��,Q�D�VWDWH�RI�G\QDPLFDO�HTXLOLEULXP�RI�IRRG�FKDLQV�DQG� WURSKLF� JURXSV�� KRZHYHU�� DJURELRJHRFHQRVHV� DSSURSULDWHG� DV� FXOWLYDWHG� ODQGV� DUH� KLJKO\� VHQVLWLYH� WR� DQ\�DPRXQW�RI�SHVWLFLGHV�EURXJKW�LQWR�V\VWHP��� ,QFUHDVLQJ�XVH�RI�SHVWLFLGHV�WR�FRQWURO�SRSXODWLRQV�RI�FURS�GDPDJLQJ�LQVHFWV�LV�WKXV�WKH�SULQFLSDO�IDFWRU�GHWHULRUDWLQJ�WKH�VXVWDLQHG�HTXLOLEULXP�LQ�DQ�DJURELRJHRFHQRVLV��� $IWHU�D�FRQVLGHUDEOH����±���WLPHV��DOOHYLDWLRQ�LQ�SHVWLFLGH�SUHVVXUH�LQ�8NUDLQH��ZKLFK�KDV�WDNHQ�SODFH�LQ�UHFHQW� ��±��� \HDUV�� WKHUH� KDV� QRW� EHHQ� REVHUYHG� DQ\� FRPSDUDEOH� LQFUHDVH� LQ� SK\WRSKDJRXV� SHVW� SRSXODWLRQV��PXFK� FRQWUDU\� WR� UDWKHU� WRR� VWUDLJKWIRUZDUG� SUHGLFWLRQV�� 7KLV� ZDV� WKH� FDVH� YLUWXDOO\� IRU� DOO� FXOWLYDWHG� SODQWV��'XULQJ�WKLV�SHULRG��WKH�RYHUDOO�SRSXODWLRQ�RI�]RRSKDJRXV�LQVHFWV�KDV�JURZQ�DOPRVW���WLPHV��ZKLOH�WKLV�LQFUHDVH�IRU�VHYHUDO�FXOWXUHV�ZDV�DV�KLJK�DV����WLPHV��ZHOO�H[FHHGLQJ�HIIHFW�RI�ODUJH�VFDOH�SHVWLFLGH�XVH�DW�DQ\�SUHYLRXV�WLPH��&RQVLGHULQJ�WKDW�LQ�WKH�REVHUYHG�JDLQ�LQ�SRSXODWLRQ�GHQVLW\�WKH�ZHHG�IHHGLQJ�VSHFLHV�FRQWULEXWHG�WKH�PRVW��WKHVH�ODWWHU�PD\�EH�UHJDUGHG�DV�EHQHILFLDO��$OVR��OHVVHQHG�SHVWLFLGH�SUHVVXUH�LQ�FXOWLYDWHG�ODQGV�KDV�OHG�WR�SUROLIHUDWLRQ�RI� YDULRXV�&ROHRSWHUD�� WKHVH�ZHUH�PRVWO\� ]RRSKDJRXV� VSHFLHV��PDVVLYHO\�RFFXUULQJ� DV�ZHOO� DV� VSRUDGLFDOO\��EXW�QRW�SUHYLRXVO\�FRPPRQ�LQ�FURS�ILHOGV��2YHUDOO�SRSXODWLRQ�GHQVLW\�RI�VDSURSKDJRXV�VSHFLHV�LQ�DJURELRJHRFHQRVHV�URVH�����WLPHV��� )ROORZLQJ�IURP� WKH�DERYH�LV� WKH�FRQFOXVLRQ� WKDW� WKH�PDLQ� WKUHDW� WR�VXVWDLQHG�VHOI�PDLQWHQDQFH�RI�FURS�ILHOGV�� RU� DJURELRJHRFHQRVHV�� LV� LQ� LQFRQVLGHUDWH� XVH� RI� SHVWLFLGHV�� 7KH� QDWXUDO� FDSDELOLWLHV� RI� DJULFXOWXUDO�HFRV\VWHPV� DUH� QHDUO\� DOZD\V� VXIILFLHQW� WR� SUHYHQW� LUUHSDUDEOH� GHVWDELOL]DWLRQ� SRWHQWLDOO\� UHVXOWLQJ� IURP� SHVW�RXWEUHDNV��DQG�KHQFH��RQO\�PLQLPDO�DPRXQWV�RI�SHVWLFLGH�XVH�FDQ�EH�UHDVRQDEOH��� *LYHQ� WKH� XOWLPDWH� SULRULW\� LQ� FXOWLYDWLQJ� DQ\� ODQG� UHVRXUFH� UHPDLQV� LQ�PD[LPL]LQJ� WKH� YROXPH�RI� LWV�SURGXFH�� WKH�XVH� RI� SHVWLFLGHV� LV� MXVWLILHG� LQDVPXFK�DV� LW� LV� FRQGXFLYH� WKHUHWR��(YHQ� WKHQ�� WKH�FKHPLFDO�PHWKRG�PXVW�QHYHU�EH�WKH�ILUVW�FKRLFH��DQG�VKRXOG�RQO\�EH�UHVRUWHG�WR�ZKHQ�SUHGLFWLRQ�RI�ORVVHV�UHVXOWLQJ�RWKHUZLVH�ZRXOG�H[FHHG�FHUWDLQ�HVWDEOLVKHG�OLPLWV��RU�ZKHQ�LQWHUQDO�FDSDFLW\�RI�WKH�DJURELRJHRFHQRVLV�WR�UHYHUW�WKH�HIIHFWV�RI�SHVW�RXWEUHDN�LV�LQDGHTXDWH��� 1DWXUDO� ELRGLYHUVLW\� FRQVHUYDWLRQ�� KRZHYHU�� LV� DQ� RYHUULGLQJ� DUJXPHQW� DJDLQVW� FKHPLFDO� PHWKRG��REYLRXVO\� LQ�SURWHFWHG�DUHDV�EXW�DOVR� LQ� VWHSSH�KDELWDWV� FRQYHUWHG� WR�FURS� ILHOGV�� ,Q�GHYLVLQJ�DQG�LPSOHPHQWLQJ�SHVW� FRQWURO� PHDVXUHV�� LW� LV� LPSRUWDQW� WR� ILUVW� FDUU\� RXW� D� ORQJ�WHUP� PRQLWRULQJ� RI� SRSXODWLRQ� GHQVLW\� DQG�GLVWULEXWLRQ� IOXFWXDWLRQV� RI� HYHU\� FRPSRQHQW� VSHFLHV� LQ� WKH� DJURELRJHRFHQRVLV�� %DVHG� RQ� WKLV�� FRPSUHKHQVLYH�DVVHVVPHQW�PXVW�EH�JLYHQ�WR�DOO�DYDLODEOH�DJURWHFKQLFDO�DQG�ELRORJLFDO�PHWKRGV��ZKLFK�VKRXOG�DOZD\V�EH�XVHG�LQ�SUHIHUHQFH�WR�WKH�FKHPLFDO�PHWKRG���WDEV�����UHIV�


