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:gghlZpby< ihke_^g__� \j_fy� bkke_^h\Zl_eb� \ h[eZklb� ]_g_jZpbb�nbabq_kdb� ZddmjZlguo� bah[jZ`_gbc� \k_� qZs_� bkihevamxl�f_lh^� d\Zab�Fhgl_�DZjeh�� Wlh� aZqZklmx� iha\hey_l� ^hklbqv�[he__� \ukhdhc� kdhjhklb� \uqbke_gbc�� q_f� ijb� ijbf_g_gbb�f_lh^Z�Fhgl_�DZjeh >����@��Ijbf_g_gb_�f_lh^Z�d\Zab�Fhgl_�DZjeh� \ Ze]hjblfZo� ljZkkbjh\db� nhlhgh\� bf__l� jy^�bgl_j_kguo� hkh[_gghkl_c�� g_dhlhju_� ba� dhlhjuo�jZkkfhlj_gu� \ wlhc� klZlv_�� JZkkfhlj_g� \hijhk� ihgb`_gby�dhgkljmdlb\ghc� jZaf_jghklb� Ze]hjblfZ�� qlh� iha\hey_l�ih\ukblv� wnn_dlb\ghklv� d\Zab�Fhgl_�DZjeh��LZd`_� j_r_gZ�aZ^ZqZ� fh^_ebjh\Zgby� bklhqgbdh\� k\_lZ� b jZkk_b\Zxsbo�k\hckl\� ih\_joghkl_c� kh� keh`gufb� nmgdpbyfb� yjdhklb� bjZkk_b\Zxs_c� kihkh[ghklb� khhl\_lkl\_ggh�� LjZ^bpbhggh� \Ze]hjblfZo� Fhgl_�DZjeh� ^ey� wlh]h� ijbf_gy_lky� f_lh^�hldZah\�� Ijbf_g_gb_� wlh]h� f_lh^Z� \ Ze]hjblfZo� d\Zab�Fhgl_�DZjeh�\_^_l�d ihl_j_�ijhba\h^bl_evghklb >�@��ihwlhfm�ij_^eZ]Z_lky� ijbf_gylv� f_lh^� h[jZlguo�nmgdpbc��< klZlv_�\u\h^ylky� nhjfmeu� ^ey� ijbf_g_gby� wlh]h� f_lh^Z� dnmgdpbyf�yjdhklb�b hljZ`Zxs_c�kihkh[ghklb�h[s_]h�\b^Z��aZ^Zgguf�\ lZ[ebqghf�\b^_�Dexq_\u_ keh\Z� ]eh[Zevgh_�hk\_s_gb_��d\Zab�Fhgl_�DZjeh��nbabq_kdb�ZddmjZlgu_�bah[jZ`_gby��� <<?>?GB?AZ^ZqZ� Z\lhfZlbq_kdh]h� ihkljh_gby� bah[jZ`_gbc� ih�aZ^Zgguf� bkoh^guf� ^Zgguf� y\ey_lky� \_kvfZ� ZdlmZevghc� \gZklhys__� \j_fy�� Bkoh^gu_� ^Zggu_� ij_^klZ\eyxl� ba� k_[y�hibkZgb_� ]_hf_ljbb��jZkk_b\Zxsbo�k\hckl\�ih\_joghkl_c��bbklhqgbdh\�k\_lZ�g_dhlhjhc�\bjlmZevghc�kp_gu��AZ^ZqZ W<F�khklhbl�\ lhf��qlh[u�Z\lhfZlbq_kdb�ihkljhblv�bah[jZ`_gb_�aZ^Zgghc� kp_gu� k aZ^Zggh]h� iheh`_gby� gZ[ex^_gby�� >ey�wlh]h� g_h[oh^bfh� gZclb� yjdhklv� ih� gZijZ\e_gbx� dgZ[ex^Zl_ex�dZ`^hc�\b^bfhc�bf�lhqdb�ih\_joghklb�Fh^_ev� jZkijhkljZg_gby� k\_lZ�� ijbgylZy� \ [hevrbgkl\_�f_lh^h\� ]_g_jZpbb� nbabq_kdb� ZddmjZlguo� bah[jZ`_gbc��hibku\Z_lky� mjZ\g_gb_f� j_g^_jbg]Z >�@�� Wlh� mjZ\g_gb_qZklh�aZibku\Zxl�ke_^mxsbf�h[jZahf� ����������� RXWRXWHRXW Z[/Z[/Z[/ W� ���]^_� /H�[�ZRXW� � baemq_ggZy�� /�[�ZRXW� ± bkdhfZy� �ihegZy��yjdhklv� ih\_joghklb� \ lhqd_� [ ih� gZijZ\e_gbx� Z�� Z 2 ±bgl_]jZevguc�hi_jZlhj��dhlhjuc�aZ\bkbl�hl�]_hf_ljbb�kp_gu�b >NJK� �>\memq_\hc�Nmgdpbb�JZkk_b\Zxs_c�Kihkh[ghklb��ih\_joghklb�\ lhqd_�[��MjZ\g_gb_� ����hibku\Z_l�bglmblb\gh�ihgylguc� nZdl�� qlh� yjdhklv� ih\_joghklb� \ lhqd_� [ \gZijZ\e_gbb� ZRXW jZ\gZ� kmff_� yjdhkl_c� baemq_ggh]h� k\_lZ�/H�[��ZRXW� b k\_lZ��ijbr_^r_]h�\ lhqdm�[ kh�\k_o�gZijZ\e_gbc�b hljZ`_ggh]h� \ khhl\_lkl\bb� k >NJK� ih\_joghklb� \gZijZ\e_gbb�ZRXW�

MjZ\g_gb_�����y\ey_lky�ba\_klguf�bgl_]jZevguf�mjZ\g_gb_fNj_^]hevfZ� \lhjh]h� jh^Z�� < h[s_f� \b^_� hgh� g_� j_rZ_lky�ZgZeblbq_kdb�� >ey� bamq_gby� k\hckl\� wlh]h� mjZ\g_gby� _]h�aZibku\Zxl� \ \b^_� [_kdhg_qguo� k_jbc� GvxfZgZ� >�@�� >ey�wlh]h� \f_klh� /�[�� ZRXW� \gmljb� bgl_]jZevgh]h� hi_jZlhjZ� \ijZ\hc� qZklb� ���� ih^klZ\eyxl� \ujZ`_gb_� /H�[�� ZRXW� ��2�/�[�ZRXW���� dhlhjh_� ke_^m_l� hiylv� `_� ba� �����<hkihevah\Z\rbkv� ebg_cghklvx� bgl_]jZevgh]h� hi_jZlhjZ��jZkdju\Zxl�kdh[db�b ihemqZxl� ���������������� � RXWRXWHRXWHRXW Z[/Z[/Z[/Z[/ WW �� LZdmx� ih^klZgh\dm� fh`gh� ijhba\_klb� [_kdhg_qgh_�dhebq_kl\h�jZa��qlh�\ dhgp_�dhgph\�ijb\h^bl�d bkq_agh\_gbx�qe_gZ�/�[��ZRXW� ba�ijZ\hc�qZklb�\ujZ`_gby�¦f  � �������� L RXWHLRXW Z[/Z[/ W ���
]^_� ih^� 2��/H�[�ZRXW�� ihgbfZ_lky� ijhklh� /H�[�ZRXW��� DZ`^h_�keZ]Z_fh_� bgl_]jZevgh]h� jy^Z� \ ijZ\hc� qZklb� ���� bf__l�bglmblb\gh� ihgylguc� nbabq_kdbc� kfuke�� 2��/H�[�ZRXW��ij_^klZ\ey_l� ba� k_[y� hljZ`_ggmx� wg_j]bx�� ijbr_^rmx�gZijyfmx� hl� bklhqgbdZ� k\_lZ��� 2��/H�[�ZRXW�� ± hljZ`_ggmx�wg_j]bx��ijbr_^rmx�ihke_�h^gh]h�i_j_hljZ`_gby�hl�^jm]hc�ih\_joghklb��2��/H�[�ZRXW�� ± ihke_�^\mo�i_j_hljZ`_gbc�b l�^�LZd�dZd�jZaf_jghklv�bgl_]jZeh\�\ ijZ\hc�qZklb� ����\ h[s_f�kemqZ_� g_� h]jZgbq_gZ�� deZkkbq_kdb_�f_lh^u� bgl_]jbjh\Zgby��gZij�� ijyfhm]hevgbdh\�� KbfikhgZ�� g_wnn_dlb\gu� ±kdhjhklv� bo� koh^bfhklb� iZ^Z_l� kebrdhf� [ukljh� ijb�\hajZklZgbb� jZaf_jghklb� bgl_]jZeZ�� Ihwlhfm� klZg^Zjlguf�ih^oh^hf� \uqbke_gby� ���� y\ey_lky� f_lh^� Fhgl_�DZjeh��kdhjhklv� koh^bfhklb� dhlhjh]h� hl� jZaf_jghklb� bgl_]jZeZ� g_�aZ\bkbl��� BGL?=JBJH<:GB?�FHGL?�D:JEH>ey� bgl_]jbjh\Zgby� k ihfhsvx� f_lh^Z� Fhgl_�DZjeh�g_h[oh^bfh� ijb^mfZlv� g_dhlhjmx� kemqZcgmx� \_ebqbgm� K��fZl��h`b^Zgb_�dhlhjhc�jZ\gh�agZq_gbx�bkdhfh]h�bgl_]jZeZ��Lh]^Z� wlh� agZq_gb_� fh`_l� [ulv� hp_g_gh� k ex[hc� gZi_j_^�aZ^Zgghc� lhqghklvx� k ihfhsvx� klZlbklbq_kdh]h� kj_^g_]h�\_ebqbgu� K ih� 1 bkiulZgbyf�� ]^_� 1 ^hklZlhqgh� \_ebdh��Imklv��gZijbf_j��lj_[m_lky�\uqbkeblv�bgl_]jZe� ³V, G[[I �� ��
]^_� ,V ± _^bgbqguc� V�f_jguc� dm[��Imklv� h[eZklvx� agZq_gbc�kemqZcghc� \_ebqbgu� K y\ey_lky� ,V b __ iehlghklv�jZkij_^_e_gby�jZ\gZ�SK�[���E_]dh�ihdZaZlv��qlh�fZl��h`b^Zgb_�kemqZcghc� \_ebqbgu� �� ��KKKSI jZ\gh� bkdhfhfm� bgl_]jZem��
>_ckl\bl_evgh��ih�hij_^_e_gbx�fZl��h`b^Zgby�
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]^_�KL ± agZq_gb_�\_ebqbgu�K \ L�f bkiulZgbb��AZf_lbf��qlh�_keb�\ dZq_kl\_�K bkihevam_lky�jZ\ghf_jgh�jZkij_^_e_ggZy�\,V kemqZcgZy�\_ebqbgZ��lh�hp_gdZ�����y\ey_lky�ijhklh�kj_^gbf�Zjbnf_lbq_kdbf� agZq_gbc� nmgdpbb� \ kemqZcgh� \u[jZgguo�lhqdZo��� BGL?=JBJH<:GB?� D<:AB�FHGL?�D:JEHBa\_klgh��qlh�kemqZcghklv�lhq_d�KL g_�y\ey_lky�g_h[oh^bfuf�mkeh\b_f� koh^bfhklb� kmffu� \ ijZ\hc� qZklb� ����d bkdhfhfm�bgl_]jZem�� >ey� wlh]h� ^hklZlhqgh�� qlh[u� wlb� lhqdb� [ueb�jZkij_^_e_gu�k iehlghklvx� �� LS KK ��Ihwlhfm�[ue�ihkljh_g�p_euc� jy^� g_kemqZcguo� ihke_^h\Zl_evghkl_c� lhq_d��iha\heyxsbc�ijhba\h^blv�bgl_]jbjh\Zgb_�\ khhl\_lkl\bb� k����� LZdb_� ihke_^h\Zl_evghklb� ihemqbeb� gZa\Zgb_�d\ZabkemqZcguo�� H[uqgh� kljhylky� jZ\ghf_jgh�jZkij_^_e_ggu_� ihke_^h\Zl_evghklb� lhq_d�� Zihke_^h\Zl_evghklb� k lj_[m_fuf� jZkij_^_e_gb_f� �� LS KKihemqZxl�ba�gbo�iml_f�g_dhlhjhc�ljZgknhjfZpbb��Ijbf_jhf�d\ZabkemqZcguo� ihke_^h\Zl_evghkl_c� lhq_d� fh]ml� kem`blv�EI2�ihke_^h\Zl_evghklb�� ihkljh_ggu_� \ jZ[hl_ >�@��H[uqgh�^_fhgkljZpby� [hevr_c� jZ\ghf_jghklb� d\ZabkemqZcguo�ihke_^h\Zl_evghkl_c�lhq_d�ih�kjZ\g_gbx�k ik_\^hkemqZcghc�ijhba\h^blky� iml_f� ijh_dlbjh\Zgby� lhq_d� gZ� _^bgbqguc�d\Z^jZl��?^bgbqguc�d\Z^jZl�gZ�Jbkmgd_���jZ\ghf_jgh�jZa[bl�gZ ��� ih^d\Z^jZlZ� b gZ� g_]h� gZg_k_gu� ��� ik_\^hkemqZcguo�lhqdb� �ke_\Z�� b d\ZabkemqZcguo� lhqdb� EI2�ihke_^h\Zl_evghklb� �kijZ\Z��� <b^gh�� qlh� \ dZ`^uc�ih^d\Z^jZl�gZ�ijZ\hf�jbkmgd_�ihiZeh�jh\gh�ih�h^ghc�lhqd_��\ lh�\j_fy�dZd�^ey�e_\h]h�jbkmgdZ�wlh�^Ze_dh�g_�lZd�

Jbkmghd �� Ik_\^hkemqZcgu_�b d\ZabkemqZcgu_�lhqdb
Ba\_klgh��qlh�Ze]hjblfu�d\Zab�Fhgl_�DZjeh��bkihevamxsb_�d\ZabkemqZcgu_� ihke_^h\Zl_evghkl_c� lhq_d� \f_klh�ik_\^hkemqZcguo�qbk_e��koh^ylky�d bkdhfhfm�j_amevlZlm��ih�

djZcg_c� f_j_� g_� f_^e_gg__�� Z h[uqgh [uklj__�� q_f�khhl\_lkl\mxsb_� Ze]hjblfu�Fhgl_�DZjeh�� >ey� m\_ebq_gby�ijhba\h^bl_evghklb� Ze]hjblfZ� Fhgl_�DZjeh� h[uqgh�^hklZlhqgh� ijhklh� nhjfZevgh� aZf_gblv� ^Zlqbd�ik_\^hkemqZcguo� qbk_e� gZ� ]_g_jZlhj� d\ZabkemqZcguo� lhq_d��H^gZdh��_klv�g_dhlhju_�hkh[_gghklb��dhlhju_�fh]ml�ihfhqv�ihemqblv�_s_�[hevrbc�\ub]jur�hl�lZdhc�aZf_gu�<h�i_j\uo�� bf__l� [hevrh_� agZq_gb_� dhgkljmdlb\gZy�jZaf_jghklv� Ze]hjblfZ� >�@�� Ih^� dhgkljmdlb\ghc�jZaf_jghklvx� Ze]hjblfZ� ihgbfZ_lky� fZdkbfZevgZy�jZaf_jghklv� lhq_d� KL�� g_h[oh^bfZy� ^ey� _]h� jZ[hlu��GZijbf_j�� dhgkljmdlb\gZy� jZaf_jghklv� bgl_]jbjh\Zgby� ih�nhjfme_� ���� jZ\gZ� V�� Q_f� f_gvr_� dhgkljmdlb\gZy�jZaf_jghklv�� l_f� [hevrbc� \ub]jur� fh`gh� gZ^_ylky�ihemqblv� hl� aZf_gu� ik_\^hkemqZcguo� qbk_e�d\ZabkemqZcgufb�lhqdZfb�<h�\lhjuo��bf__l�[hevrh_�agZq_gb_�oZjZdl_j�bgl_]jbjm_fhc�nmgdpbb��Hq_\b^gh��qlh�_keb�nmgdpby�V�f_jgh]h�Zj]mf_glZ�[kms_kl\_ggh� aZ\bkbl� lhevdh� hl� dhhj^bgZl� k feZ^rbfb�bg^_dkZfb�� lh�ih� kmlb�bgl_]jbjh\Zgb_�ijhba\h^blky�g_� \ V�f_jghf�dm[_��Z \ dm[_�f_gvr_c�jZaf_jghklb��Nmgdpby�fh`_l�kms_kl\_ggh�aZ\bk_lv�b hl�\k_o�dhhj^bgZl��gh�aZ\bkbfhklv�hl�klZjrbo� dhhj^bgZl� fh`_l� [ulv� kms_kl\_ggh� f_gvr_c�� q_f�hl�feZ^rbo��Bf_ggh�lZd�ijhbkoh^bl��gZijbf_j��ijb�j_r_gbb�mjZ\g_gby� j_g^_jbg]Z�� K\_l� ih]ehsZ_lky� \ ijhp_kk_�i_j_hljZ`_gbc�� ihwlhfm� qe_gu� ���� k [hevrbfb� kl_i_gyfb�bf_xl� f_gvr__� \ebygb_� gZ� agZq_gb_� bgl_]jZevghc� kmffu��Q_f�f_gvr_�wlZ�aZ\bkbfhklv��l_f�[hevruc�\ub]jur�fh`gh�gZ^_ylky� ihemqblv� hl� aZf_gu� ik_\^hkemqZcguo� qbk_e�d\ZabkemqZcgufb� lhqdZfb�� JZaju\u� \ bgl_]jbjm_fhc�nmgdpbb�� gZijhlb\�� mom^rZxl� koh^bfhklv� d\Zab�Fhgl_�DZjeh�b ijb[eb`Zxl�__ d koh^bfhklb�Fhgl_�DZjeh��� IJBF?G?GB?� D<:AB�FHGL?�D:JEH�>EY�LJ:KKBJH<DB�NHLHGH<Kms_kl\m_l� fgh`_kl\h� f_lh^h\� Fhgl_�DZjeh� ^ey� j_r_gby�mjZ\g_gby� j_g^_jbg]Z� ���� �kf�� h[ahj� \ >�@��� A^_kv�jZkkfZljb\Z_lky� bkihevah\Zgb_� d\ZabkemqZcguo� lhq_d� \h^ghf�ba�lZdbo�f_lh^h\�± ljZkkbjh\d_�nhlhgh\��Hg�khklhbl�\fh^_ebjh\Zgbb� jZkijhkljZg_gby� k\_lh\hc� wg_j]bb� hl�bklhqgbdh\� k\_lZ� d ]eZam� gZ[ex^Zl_ey� iml_f� ljZkkbjh\db�nhlhgh\� \ gZijZ\e_gbb� jZkijhkljZg_gby� k\_lZ�� Nhlhgu�bkimkdZxlky�ba�bklhqgbdh\�k\_lZ�b ljZkkbjmxlky��hljZ`Zykv�b ij_ehfeyykv�ih\_joghklyfb�kp_gu��Nhlhg�ljZkkbjm_lky�^h�l_o� ihj�� ihdZ� hg� eb[h� g_� [m^_l� ih]ehs_g� h^ghc� ba�ih\_joghkl_c�� eb[h� g_� \ue_lbl� aZ� ij_^_eu� kp_gu�� Ijb�dZ`^hf�m^Zj_�\ ]_hf_ljbx�kp_gu�wg_j]by�nhlhgZ�ihf_sZ_lky�\ g_dhlhjmx� kljmdlmjm� ^Zgguo�� Ihke_� lh]h�� dZd� gZdhie_gZ�^hklZlhqgZy�klZlbklbdZ��fh`gh�hp_gb\Zlv�bkdhfmx�\_ebqbgm�/�[�� ZRXW� ih� ^Zgguf� h ihiZ^Zgbyo� nhlhgh\� \ g_dhlhjhc�hdj_klghklb�lhqdb�[�Ijh\h^y� iZjZee_ev� k l_hjb_c�� baeh`_gghc� k jZa^_ehf� ���fh`gh� kqblZlv�� qlh� h^gh� bkiulZgb_� khklhbl� \ ljZkkbjh\d_�h^gh]h� nhlhgZ�� Nhlhg� F bg^_dkhf� L ljZkkbjm_lky� \khhl\_lkl\bb� kh� agZq_gb_f�KL V�f_jghc� kemqZcghc�\_ebqbgu�K \ L�f bkiulZgbb�� AZl_f� j_amevlZlu� \k_o� bkiulZgbc�mkj_^gyxlky� ih� nhjfme_� koh`_c� k ����� H[hagZqbfdhhj^bgZlu KL dZd KL���KL�� KL���« ��KV����Lh]^Z�KL� bkihevam_lky�^ey� \u[hjZ� bklhqgbdZ� k\_lZ�� bkimkdZxs_]h�nhlhg��KL���KL� �^ey�hij_^_e_gby�gZijZ\e_gby�bkimkdZgby�b l�^��?keb�\f_klh�



dhhj^bgZl� \_ebqbgu� KL�� hij_^_ey_fuo� ^Zlqbdhf�ik_\^hkemqZcguo� qbk_e�� bkihevah\Zlv� dhhj^bgZlu� L�c lhqdbg_dhlhjhc� d\ZabkemqZcghc� ihke_^h\Zl_evghklb�� nhjfZevgh�ihemqbf�Ze]hjblf�d\Zab�Fhgl_�DZjeh��� IHGB@?GB?� DHGKLJMDLB<GHC�J:AF?JGHKLB�:E=HJBLF:<hh[s_� ]h\hjy�� Ze]hjblf� ljZkkbjh\db� nhlhgh\�� djZldh�hibkZgguc� \ jZa^_e_� �� bf__l� [_kdhg_qgmx� dhgkljmdlb\gmx�jZaf_jghklv�� LjZ_dlhjby� nhlhgZ� �l_hj_lbq_kdb�� fh`_l�kh^_j`Zlv�[_kdhg_qgh_� dhebq_kl\h� a\_gv_\�b aZjZg__�g_evay�kdZaZlv�� kdhevdh� dhhj^bgZl� KLM gZf� ihlj_[m_lky� ^ey�j_ZebaZpbb�lZdhc�ljZ_dlhjbb��GZ�ijZdlbd_�`_�nhlhgu�[ukljh�ih]ehsZxlky�b \_jhylghklv�[_kdhg_qgh�^ebgghc�ljZ_dlhjbb�jZ\gZ� ��� Ihwlhfm� [m^_f� ihgbfZlv� ih^� dhgkljmdlb\ghc�jZaf_jghklvx� g_�fZdkbfZevgh_�� Z kj_^g__� qbkeh� dhhj^bgZl��g_h[oh^bfuo� ^ey� ljZkkbjh\db� h^gh]h� nhlhgZ�� JZkkfhljbf��dZdh_�qbkeh�dhhj^bgZl�g_h[oh^bfh�djZldh�jZkkfhlj_gghfm�\jZa^_e_ �� ³klZg^Zjlghfm´� Ze]hjblfm� Fhgl_�DZjeh� ^ey�ljZkkbjh\db� h^gh]h� nhlhgZ�� >ey� ijhklhlu� [m^_f�ij_^iheZ]Zlv�� qlh� fh^_ebjm_fZy� kp_gZ� kh^_j`bl� lhevdh�lhq_qgu_�bklhqgbdb�k\_lZ��Lh]^Z�� H^gZ� dhhj^bgZlZ� bkihevam_lky� ^ey� \u[hjZ� bklhqgbdZ�k\_lZ��baemqZxs_]h�nhlhgZ�� >\_� dhhj^bgZlu� bkihevamxlky� ^ey� \u[hjZ� gZijZ\e_gby�ihe_lZ�nhlhgZ�� Ijb�dZ`^hf�klhedgh\_gbb�nhlhgZ�k ih\_joghklvx�h^gZ�dhhj^bgZlZ� bkihevam_lky� ^ey� \u[hjZ� kh[ulby��ih]ehs_gb_�� b^_Zevgh� a_jdZevgh_� hljZ`_gb_��g_b^_Zevgh� a_jdZevgh_� hljZ`_gb_�� b l�^���� ?keb�\u[jZggh_� kh[ulb_� g_b^_Zevgh a_jdZevgh_�� ^\_�dhhj^bgZlu�g_h[oh^bfh�^ey�\u[hjZ�gZijZ\e_gby�ihe_lZ�jZkk_yggh]h�nhlhgZ�LZdbf� h[jZahf�� dhgkljmdlb\gZy� jZaf_jghklv� ljZkkbjh\db�h^gh]h�nhlhgZ�jZ\gZ� &%%' GVU ��� �� ���]^_� %V b %G ± dhebq_kl\h� khhl\_lkl\_ggh� b^_Zevgh� bg_b^_Zevgh� a_jdZevguo� jZkk_b\Zgbc� nhlhgZ�� & jZ\gh� �� \kemqZ_�� _keb�nhlhgZ�\ue_l_e� aZ�ij_^_eu� kp_gu�b ��\ kemqZ_�ih]ehs_gby�Ba\_klgh�� qlh� ijb� \u[hj_� ^bkdj_lguo� kh[ulbc� fh`gh�i_j_bkihevah\Zlv� h^gh� b lh� `_� ik_\^hkemqZcgh_ agZq_gb_�g_kdhevdh� jZa�� ijbf_gyy� dZ`^uc� jZa� ijhp_^mjm�i_j_ghjfbjh\db�� Wlhl� f_lh^� ghkbl� gZa\Zgb_�fh^bnbpbjh\Zggh]h� f_lh^Z� kmi_jihabpbb� b [ue�i_j\hgZqZevgh� ij_^eh`_g� ^ey� wdhghfbb� ik_\^hkemqZcguo�qbk_e� \ p_eyo� mf_gvr_gby� \j_f_gb�� g_h[oh^bfh]h� ^ey� bo�]_g_jZpbb �>�@�� klj�� ����� ?]h� ij_^eZ]Z_lky� ijbf_gylv� dd\ZabkemqZcguf� agZq_gbyf� \ p_eyo� ihgb`_gby�dhgkljmdlb\ghc�jZaf_jghklb�Ze]hjblfZ�Imklv� g_h[oh^bfh�� bkihevamy� qbkeh� ���� \u[jZlv� h^gh� ba Q�^bkdj_lguo�kh[ulbc��bf_xsbo�\_jhylghklb�S��������SQ����;m^_l�
\u[jZgh� kh[ulb_� N lZdh_�� qlh� ¦¦  
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I_j_ghjfbjh\Zggh_� agZq_gb_� fh`_l� \gh\v� bkihevah\Zlvky�^ey� \u[hjZ� dZd� ^bkdj_lgh]h�� lZd� b g_ij_ju\gh]h� kh[ulby��LZdmx� i_j_ghjfbjh\dm� fh`gh� bkihevah\Zlv� ^ey� wdhghfbb�kemqZcguo� agZq_gbc� ihke_� \u[hjZ� ex[uo� ^bkdj_lguo�kh[ulbc��ihke_�\u[hjZ�bklhqgbdZ�k\_lZ��kh[ulby�jZkk_b\Zgby�nhlhgZ� b l�^�� Ijbf_g_gb_� wlh]h� ijhklh]h� Ze]hjblfZ�ijb\h^bl� d agZqbl_evghfm� kgb`_gbx� ih� kjZ\g_gbx� k ����qbkeZ� dhhj^bgZl�� bkihevam_fuo� ijb� ljZkkbjh\d_� h^gh]h�nhlhgZ� &%' GU ��d ��
 ���Bgl_j_kgh�� qlh� dhgkljmdlb\gZy� jZaf_jghklv� ����fh^bnbpbjh\Zggh]h� Ze]hjblfZ� Z[khexlgh� g_� aZ\bkbl� hl�dhebq_kl\Z� a_jdZevguo� jZkk_b\Zgbc�nhlhgZ��GZ^h� hlf_lblv��qlh� ih^h[gZy� i_j_ghjfbjh\dZ� fh`_l� bkihevah\Zlvky� dZd� \Ze]hjblfZo�Fhgl_�DZjeh�� lZd� b \ Ze]hjblfZo� d\Zab�Fhgl_�DZjeh�� Gh� \ Ze]hjblfZo� Fhgl_�DZjeh� hgZ� g_� ijbghkbl�gbdZdh]h�\ub]jurZ�djhf_�g_agZqbl_evghc�wdhghfbb�\j_f_gb�gZ� ]_g_jZpbx� ik_\^hkemqZcguo� qbk_e�� < Ze]hjblfZo� d\Zab�Fhgl_�DZjeh� \ub]jur� fh`_l� hdZaZlvky� kms_kl\_gguf�� l�d��memqrZ_lky�oZjZdl_j�koh^bfhklb��� FH>?EBJH<:GB?� BKLHQGBDH<�K<?L:� B >NJK IH<?JOGHKL?C��A:>:GGUO�< L:;EBQGHF <B>?>ey�mf_gvr_gby�^bki_jkbb��Z agZqbl��m\_ebq_gby�lhqghklb��\Ze]hjblfZo� Fhgl_�DZjeh� ]_g_jZpbb� bah[jZ`_gbc� h[uqgh�ijbf_gy_lky� f_lh^� kms_kl\_gghc� \u[hjdb� >�@�� ?]h�hkh[_gghklv� khklhbl� \ lhf�� qlh� iehlghklv� nhlhgh\��baemq_gguo�jZkk_ygguo� ba� lhqdb� \ ex[hf� gZijZ\e_gbb�� \lhqghklb� ijhihjpbhgZevgZ� ihlhdm� wg_j]bb� \ wlhf�gZijZ\e_gbb�Hkgh\gu_� ^\Z� f_klZ� ijbf_g_gby� f_lh^Z� kms_kl\_gghc�\u[hjdb� \ Ze]hjblfZo� ljZkkbjh\db� nhlhgh\� � baemq_gb_�nhlhgh\� ba� bklhqgbdZ� k\_lZ� b jZkk_ygb_� nhlhgh\ ijb�klhedgh\_gbb�bo�k ih\_joghklvx��< i_j\hf�kemqZ_�iehlghklv�nhlhgh\�\ dZ`^hf�gZijZ\e_gbb�hij_^_ey_lky�nmgdpb_c�kbeu�k\_lZ� bklhqgbdZ�� \h� \lhjhf� � >NJK� ih\_joghklb� \ lhqd_�ihiZ^Zgby�nhlhgZ��GZb[he__�h[sbf�ij_^klZ\e_gb_f�^ey�wlbo�nmgdpbc�y\ey_lky�aZ^Zgb_�bo�gZ�k_ld_�\ kn_jbq_kdhc�kbkl_f_�dhhj^bgZl�� JZkkfhljbf� kemqZc� bklhqgbdZ� k\_lZ�� H^gbf� ba�bg^mkljbZevguo� klZg^Zjlh\� ^ey� aZ^Zgby� kbeu� k\_lZ�bklhqgbdZ� y\ey_lky� ³,(6 /0���� ������ ,(6 5HFRPPHQGHG6WDQGDUG )LOH )RUPDW IRU (OHFWURQLF 7UDQVIHU RI 3KRWRPHWULF'DWD���Kbkl_fZ� dhhj^bgZl� b k_ldZ� ^ey� aZ^Zgby� kbeu� k\_lZ� \khhl\_lkl\bb�k wlbf�klZg^Zjlhf�bah[jZ`_gu�gZ�Jbkmgd_���
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I_j\h_� mjZ\g_gb_� y\ey_lky� ljZgkp_g^_glguf�b _]h�j_r_gb_�ZgZeblbq_kdb� ijh[e_fZlbqgh�� Bf_ggh� ihwlhfm� h[uqgh� \f_lh^Zo� Fhgl_�DZjeh� \f_klh� f_lh^Z� h[jZlguo� nmgdpbc�bkihevamxl� f_lh^� hldZah\� ^ey� fh^_ebjh\Zgby� wlh]h�jZkij_^_e_gby��Hkgh\gZy�b^_y�f_lh^Z�hldZah\�khklhbl�\ lhf��qlh� \ khhl\_lkl\bb� k jZ\ghf_jguf� jZkij_^_e_gb_f�]_g_jbjmxlky� iZju� m]eh\� �3�� ��� ^h� l_o� ihj�� ihdZ� hq_j_^gZy�iZjZ�g_�m^h\e_l\hjbl�hij_^_e_gghfm�mkeh\bx��Ba\_klgh��qlh�bkihevah\Zgb_� wlh]h� f_lh^Z� ijb\h^bl� d agZqbl_evghfm�kgb`_gbx�wnn_dlb\ghklb�Ze]hjblfh\�d\Zab�Fhgl_�DZjeh�ih�^\mf� ijbqbgZf�� \hajZklZ_l� dhgkljmdlb\gZy� jZaf_jghklv�Ze]hjblfZ�b m\_ebqb\Z_lky�jZaju\ghklv� aZ^Zqb� >�@��Ihwlhfm�ijb� i_j_oh^_� gZ� d\ZabkemqZcgu_� ihke_^h\Zl_evghklb� lhq_d�g_h[oh^bfh� gZclb� Zevl_jgZlb\guc� kihkh[� ]_g_jZpbb�gZijZ\e_gbc� bkimkdZgby� nhlhgh\� ba� bklhqgbdh\� k\_lZ� klZ[ebqgh�aZ^Zgghc�kbehc�k\_lZ�Ij_^eZ]Z_lky� fh^_ebjh\Zlv� g_h[oh^bfh_� jZkij_^_e_gb_�iml_f� qbke_ggh]h� j_r_gby� i_j\h]h� ba� mjZ\g_gbc� �����Ohly�hgh� \u]ey^bl� ^hklZlhqgh� ]jhfha^dh�� gZ� kZfhf� ^_e_�[hevrbgkl\h�_]h�qe_gh\�fh]ml�[ulv�jZkkqblZgu�aZjZg__��^ey�dZ`^hc� yq_cdb� aZ^Zgby� nmgdpbb� hl^_evgh��� Lh]^Z� h^gZ�bl_jZpby�j_r_gby�wlh]h�mjZ\g_gby�f_lh^hf�k_dmsbo�lj_[m_l�\uqbke_gb_� h^gh]h� VLQ�� h^gh]h� FRV�� q_luj_� hi_jZpbb�keh`_gby�\uqblZgby� b q_luj_� mfgh`_gby�� Djhf_� f_lh^Z�k_dmsbo� [ueh� j_Zebah\Zgh� j_r_gb_� wlh]h� mjZ\g_gby�f_lh^Zfb�GvxlhgZ�b Jb^^_jZ >�@��Gh�\ [hevrbgkl\_�kemqZ_\�f_lh^� k_dmsbo� ihdZau\Z_l� emqrbc� j_amevlZl \\b^m� k\h_c�



ijhklhlu�b ohjhr_c�h[mkeh\e_gghklb�j_rZ_fh]h�mjZ\g_gby��<lhjh_� ba� mjZ\g_gbc� ����� ba� dhlhjh]h� gZoh^blky� m]he� 3��y\ey_lky�d\Z^jZlguf�b _]h�j_r_gb_�g_�\uau\Z_l�ljm^Z�Fh^_ebjh\Zgb_�>NJK�ih\_joghkl_c�� aZ^Zgguo� \ lZ[ebqghf�\b^_��fh`gh�ijhba\h^blv�ihoh`bf�h[jZahf��< h[s_f�kemqZ_�>NJK� ih\_joghklb� y\ey_lky� nmgdpb_c� q_luj_o� m]eh\�� ^\Z�hij_^_eyxl� gZijZ\e_gby� iZ^Zxs_]h� emqZ�� b ^\Z� ±jZkk_yggh]h��I_j\u_� ^\Z� m]eZ� h^ghagZqgh� \uqbkeyxlky� ijb�ihiZ^Zgbb� nhlhgZ� gZ� ih\_joghklv�� Ihke_� wlh]h� nmgdpby�jZkk_b\Zgby� nhlhgZ� ih\_joghklvx�� ih� kmlb�� klZgh\blky�nmgdpb_c� ^\mo� m]eh\�� aZ^Zgghc� \ kn_jbq_kdhc� kbkl_f_�dhhj^bgZl��LZd�`_�dZd�^ey�bklhqgbdh\�k\_lZ��gZb[he__�h[sbf�\b^hf� __ aZ^Zgby� y\ey_lky� ZgZeh]bqgh_� Jbkmgdm� �� k_lhqgh_�ij_^klZ\e_gb_��Ih\lhjb\�^ey�g__�\k_�jZkkm`^_gby��k^_eZggu_�^ey�bklhqgbdh\�k\_lZ��ijb^_f�d nhjfme_��ZgZeh]bqghc�����^ey�gZoh`^_gby� gZijZ\e_gby� jZkk_yggh]h� nhlhgZ� ih� ^\mf�ik_\^h�d\Zab�kemqZcguf�agZq_gbyf��AZf_lbf�� qlh� baeh`_gguc� Ze]hjblf� bf__l� kfuke� lhevdh� \kemqZ_� bkihevah\Zgby� d\Zab�Fhgl_�DZjeh�� l�d�� memqrZ_l�oZjZdl_j� koh^bfhklb�� < kemqZ_� Ze]hjblfh\� Fhgl_�DZjeh��koh^bfhklv� dhlhjuo� g_� aZ\bkbl� hl� dhgkljmdlb\ghc�jZaf_jghklb�� aZf_gZ� f_lh^Z� hldZah\� gZ� f_lh^� h[jZlguo�nmgdpbc�\ ^Zgghf�kemqZ_�\ub]jurZ�g_�^Z_l��� J?AMEVL:LU< dZq_kl\_� ijbf_jZ� ijbf_g_gby� ij_^eh`_gguo Ze]hjblfh\��bkihevam_lky� ijhklZy� kp_gZ�� khklhysZy� ba� ieZklbgu��hk\_s_gghc� lhq_qguf� bklhqgbdhf� k\_lZ�� Nmgdpby� yjdhklb�bklhqgbdZ�k\_lZ�aZ^ZgZ�\ lZ[ebqghf�\b^_��F_`^m�bklhqgbdhf�k\_lZ� b ieZklbghc� gZoh^blky� lheklh_� kl_deh�� bkdZ`_ggh_�g_dhlhjhc�rmfh\hc� nmgdpb_c�� K\_l�� ij_ehfeyykv� \ kl_de_��h[jZam_l�bgl_j_kgu_�k\_lh\u_�wnn_dlu�gZ�ieZklbg_��Jbkmghd����LZdb_�wnn_dlu��gZau\Z_fu_�dZmklbdZfb��\hagbdZxl�qZklh�b \ j_Zevghc� `bagb� �gZijbf_j�� gZ� ^g_� [Zkk_cgZ��� Bo�fh^_ebjh\Zgb_� h[uqgh� lj_[m_l� ^he]bo� \uqbke_gbc�� gh�g_h[oh^bfh� ^ey� nbabq_kdb� ^hklh\_jgh]h� ij_^klZ\e_gby�^_ckl\bl_evghklb�� < lZ[ebp_� ijb\_^_gu� ^Zggu_� h[�hlghkbl_evghc� ih]j_rghklb� b \j_f_gb� \uqbke_gbc�jZaebqguo� hibkZgguo� Ze]hjblfh\�� <k_� \uqbke_gby�ijhba\h^bebkv�^ey �¶���¶����nhlhgh\�
:e]hjblf Ih]j_rghklv <j_fyFhgl_�DZjeh ���� ������k_dd\Zab�Fhgl_�DZjeh ����� ������k_d��bkihevah\Zgb_�f_lh^Z�h[jZlguo�nmdgpbc��jZa^_e��� ����� ������k_d

��ihgb`_gb_�dhgkljmdlb\ghc�jZaf_jghklb��jZa^_e��� ����� ������k_d
<b^gh�� qlh� \ ^Zgghf� kemqZ_� m`_� nhjfZevgZy� aZf_gZ�ik_\^hkemqZcguo� qbk_e� gZ� d\ZabkemqZcgu_� lhqdb�agZqbl_evgh� m\_ebqb\Z_l� lhqghklv� \uqbke_gbc�� Ijb� wlhf�\j_fy� g_fgh]h� mf_gvrZ_lky�� l�d�� ]_g_jZpby� lhq_d� EI2�ihke_^h\Zl_evghklb� g_fgh]h� ^_r_\e_� ]_g_jZpbb�ik_\^hkemqZcguo� qbk_e�� Bkihevah\Zgb_� f_lh^Z� h[jZlguo�nmgdpbc� \f_klh� f_lh^Z� hldZah\� _s_� [hevr_� m\_ebqb\Z_l�lhqghklv�� gh� g_fgh]h� �ijb[ebabl_evgh� gZ� ���� aZf_^ey_l�

ljZkkbjh\dm� emq_c�� Wlh� ijhbkoh^bl� ihlhfm�� qlh� ^ey�bkimkdZgby� dZ`^h]h� nhlhgZ� qbke_ggh� j_rZ_lky�ljZgkp_g^_glgh_� mjZ\g_gb_�� GZdhg_p�� ijb� ihgb`_gbb�dhgkljmdlb\ghc�jZaf_jghklb�kihkh[hf�ba�jZa^_eZ����lhqghklv�_s_�ih\urZ_lky��M\_ebq_gb_�kdhjhklb�ljZkkbjh\db�nhlhgh\�\ wlhf� kemqZ_� k\yaZgh� k l_f�� qlh� bkihevam_lky� f_gvr__�dhebq_kl\h� dhhj^bgZl� d\ZabkemqZcguo� lhq_d�� Z agZqbl��wdhghfblky�\j_fy�gZ�bo�]_g_jZpbx� Bah[jZ`_gby�gZ�jbkmgd_��� ^_fhgkljbjmxl� mjh\_gv� rmfZ� ^ey� i_j\h]h� b ihke_^g_]h�Ze]hjblfh\�ba�lZ[ebpu�ijb�h^ghf�b lhf�`_�qbke_�nhlhgh\�

Jbkmghd����Bah[jZ`_gby�kp_gu�ihke_ �¶���¶����nhlhgh\��ihemq_ggu_�Ze]hjblfZfb�Fhgl_�DZjeh��ke_\Z��b d\Zab�Fhgl_�DZjeh��kijZ\Z�
:\lhj� [eZ]h^Zjbl� dhfiZgbx� ,QWHJUD� ,QF���KWWS���ZZZ�LQWHJUD�FR�MS�� aZ� ij_^hklZ\e_gb_� bkoh^guo� dh^h\�kbkl_fu� ]_g_jZpbb�nbabq_kdb� ZddmjZlguo� bah[jZ`_gbc� ^ey�ijh\_^_gby� wdki_jbf_glh\�� Z lZd`_� <�:�=ZeZdlbhgh\Z� bX�F�;Zydh\kdh]h�aZ�ihfhsv�\ ijh\_^_gbb�bkke_^h\Zgbc��� EBL?J:LMJ:>�@ 6�+HLULFK� DQG� $�.HOOHU� 4XDVL�0RQWH� &DUOR� 0HWKRGV� LQ�&RPSXWHU� *UDSKLFV� 3DUW� ,,�� 7KH� 5DGLDQFH� (TXDWLRQ�� 7HFKQLFDO�5HSRUW�������������>�@ /�� 6]LUPD\�.DORV�� 0RQWH�&DUOR� 0HWKRGV� LQ� *OREDO�,OOXPLQDWLRQ�� ,QVWLWXWH� RI�&RPSXWHU�*UDSKLFV�� 9LHQQD�8QLYHUVLW\�RI�7HFKQRORJ\��9LHQQD������>�@ B�F�Kh[hev�� Qbke_ggu_� f_lh^u� Fhgl_�DZjeh�³GZmdZ´�������>�@ -�7�.DML\D��7KH�UHQGHULQJ�HTXDWLRQ�� ,Q�'DYLG�&��(YDQV�DQG�5XVHOO� -�� $WKD\�� HGLWRUV�� &RPSXWHU� *UDSKLFV� �6,**5$3+¶���3URFHHGLQJV���YRO� ����SDJHV����������$XJXVW������>�@ B�F�Kh[hev�� Fgh]hf_jgu_� d\Z^jZlmjgu_� nhjfmeu� bnmgdpbb�OZZjZ��³GZmdZ´������>�@ :�� 3UHVV�� %�� )ODQQHU\�� 6�� 7HXNROVN\� DQG� :�� 9HWWHUOLQJ��1XPHULFDO�5HFLSHV��7KH�$UW�RI�6FLHQWLILF�&RPSXWLQJ���QG HGLWLRQ��&DPEULGJH�8QLYHUVLW\�3UHVV������H[�Z\lhj_Dbjbee�:��>fbljb_\�y\ey_lky�ZkibjZglhf�BgklblmlZ�IjbdeZ^ghc�FZl_fZlbdb�bf��F�<�D_e^urZ J:G(�PDLO��NDGPLWU#JLQ�NHOG\VK�UX
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