
KZfhhj]ZgbaZpby g_cjhk_l_c�k Zdlb\gufb�g_cjhgZfb�^ey�h[gZjm`_gby�aZ\bkbfhklb�Zdlb\ghklb�obfbq_kdbo�kh_^bg_gbc�gZ�hkgh\_�Ze]hjblfZ�ihbkdZ�ZgZeh]h\�\ wdki_jbf_glZevguo�^Zgguo�
:��=��B\Zog_gdh���B��<��L_ldh� ��<�<��Dh\Zebrbg� ��:��B��Emcd� ���=��:��B\Zog_gdh���G��:��B\Zog_gdh�

�Db[_jg_lbq_kdbc�P_glj�G:G MdjZbgu��MdjZbgZ���Bgklblml�[bhhj]Zgbq_kdhc�obfbb�b g_nl_obfbb�G:G MdjZbgu��MdjZbgZ���������Db_\�����me��FmjfZgkdZy��HPDLO� YNRY#ELRRUJDQLF�NLHY�XD�GZpbhgZevguc�Bgklblml�KljZl_]bq_kdbo�Bkke_^h\Zgbc
:[kljZdlJZajZ[hlZgZ� kljmdlmjZ� g_cjhk_lb� k Zdlb\gufb� g_cjhgZfb�� j_rZxsZy� aZ^Zqm� ih\ur_gby�lhqghklb�ijh]ghaZ�Zdlb\ghklb�obfbq_kdbo�kh_^bg_gbc��>ey�ijh]ghaZ�g_cjhk_lv�bkihevam_l�f_lh^� ihbkdZ� ZgZeh]h\� \ wdki_jbf_glZevguo� ^Zgguo�� ijbq_f� kms_kl\_ggmx� jhev� bf__l�hilbfZevguc�\u[hj�fgh`_kl\Z�ijbagZdh\��F_lh^�hilbfbaZpbb�qbkeZ�ijbagZdh\� � i_j_[hj�agZq_gbc� djbl_jby� ^ey� jZaebqguo� \ZjbZglh\� fgh`_kl\Z� ijbagZdh\�� Ijb� fZehf� qbke_�ijbagZdh\�ijbf_gy_lky�iheguc�i_j_[hj�\k_\hafh`guo�fgh`_kl\��Z ijb�agZqbl_evghf�qbke_�� f_lh^�ihkl_i_ggh]h�mf_gvr_gby�fgh`_kl\Z�ijbagZdh\��< g_cjhk_lb�hkms_kl\e_g�ijhp_kk�kZfhhj]ZgbaZpbb�kljmdlmju�b \u[hjZ�iZjZf_ljh\���
<\_^_gb_

Ba\_klgh�� qlh� jZpbhgZevguc� ihbkd� kh_^bg_gbc�� h[eZ^Zxsbo� aZ^Zgghc�gZijZ\e_gghklvx�[bheh]bq_kdh]h�^_ckl\by��lj_[m_l�gZebqby�k\_^_gbc�h k\yab�fhe_dmeyjghc�kljmdlmju� k [bheh]bq_kdhc� Zdlb\ghklvx�� AgZgb_� wlhc� k\yab� lZd`_� g_h[oh^bfh� ^ey�dhgkljmbjh\Zgby� gh\uo� e_dZjkl\�� ihkdhevdm� h^gZ� ba� hkgh\guo� ij_^ihkuehd� f_lh^h\�dhgkljmbjh\Zgby� e_dZjkl\� � iheh`_gb_� h lhf�� qlh� kh_^bg_gby� koh^ghc� kljmdlmju� bf_xl�koh^gu_�lbiu�[bheh]bq_kdhc�Zdlb\ghklb��< ihke_^gb_�]h^u�j_adh�\hajhk�bgl_j_k�d jZpbhgZevguf�f_lh^Zf�bkke_^h\Zgby�k\yab�f_`^m�kljmdlmjhc�b Zdlb\ghklvx �f_lh^�OZgrZ��d\Zglh\hobfbq_kdb_�f_lh^u��b ^j����GZjy^m�k wlbf�ihemqbeb ^Zevg_cr__� jZa\blb_� \uqbkebl_evgu_� f_lh^u� kbkl_fZlbaZpbb� b h[jZ[hldb�obfbq_kdbo�^Zgguo�H^gbf� ba� f_lh^h\� deZkkbnbdZpbb� kh_^bg_gbc�� iha\heyxsb_� k^_eZlv� g_dhlhju_�h[sb_�aZdexq_gby�h oZjZdl_j_�^_ckl\by�gh\uo�kh_^bg_gbc��klZeb�g_cjhggu_�k_lb��GK�������Wlb� f_lh^u� iha\heyxl� ih� kjZ\g_gbx� k ljZ^bpbhggufb� f_lh^Zfb�� lZdbfb� dZd�fgh`_kl\_gguc� j_]j_kkbhgguc� ZgZeba�� ebg_cguc� ^bkdjbfbgZglguc� ZgZeba� b ^j��� emqr_�mklZgh\blv� dhjj_eypbb� f_`^m� kljmdlmjhc� b Zdlb\ghklvx� [hevrbo� ]jmii� kh_^bg_gbc��kljmdlmju�dhlhjuo�kbevgh�hlebqZxlky��Ohly�kms_kl\m_l�[hevrh_�dhebq_kl\h�GK�jZaebqguo�lhiheh]bc��\k_�`_�\ hkgh\ghf�[hevrbgkl\h�jZ[hl�\ wlhc�h[eZklb�ihk\ys_gh�bkihevah\Zgbx�GK� k `_kldh� mklZgh\e_gghc� kljmdlmjhc� b k\yayfb� f_`^m� g_cjhgZfb� �GK� k h[jZlguf�jZkijhkljZg_gb_f�hrb[db�b ^j�������LZdb_�lbiu�g_cjhk_l_c�fh`gh�gZa\Zlv�km[t_dlb\gufb��< hlebqb_�hl�wlh]h��g_cjhgu��\u[bjZxsb_�k\hb�bkoh^gu_�i_j_f_ggu_�\ j_amevlZl_�h[mq_gby� beb� kZfhhj]ZgbaZpbb� fh`gh� gZa\Zlv� Zdlb\gufb� g_cjhgZfb�� <u[hj� k\ya_c�Zdlb\gufb� g_cjhgZfb� h^ghagZqgh� hij_^_ey_l� kljmdlmjm kh_^bg_gbc� \k_c� g_cjhgghc�k_lb������� G_cjhk_lv� k Zdlb\gufb� g_cjhgZfb� ij_^klZ\ey_l� kh[hc� dhfbl_l� Ze]hjblfh\��dZ`^uc�ba� dhlhjuo� j_rZ_l� k g_dhlhjhc� lhqghklvx� lm�`_�ijh[e_fm��< dZ`^hf�jy^m� lZdhc�g_cjhgghc� k_lb� bkihevamxlky� g_kdhevdh� fh^me_c�� gZau\Z_fuo� g_cjhgZfb�� DZ`^uc� ba�



g_cjhgh\� k_lb� ij_^klZ\ey_l� kh[hc� we_f_glZjgmx� kbkl_fm�� j_rZxsmx� lm� `_� ijh[e_fm��G_cjhgu� lZdhc� k_lb� ihklZ\e_gu� \ jZaebqgu_� mkeh\by�� Hgb� fh]ml� hlebqZlvky� dZd� ih�\uoh^guf� i_j_f_gguf� lZd� b fgh`_kl\m� \oh^guo� i_j_f_gguo�� <uqbkebl_evgu_� fh^meb�h[t_^bgyxlky�\ fgh]hjy^gmx�kljmdlmjm�k p_evx�ih\ukblv�lhqghklv�j_r_gby�aZ^Zqb�aZ�kq_l�[he__�ihegh]h�bkihevah\Zgby�ihklmiZxs_c�gZ�\oh^�bgnhjfZpbb��Ijbf_g_gb_� lZdh]h� lbiZ� g_cjhk_l_c� hkh[_ggh� ZdlmZevgh� d \u[hjdZf� aZrmfe_gguo�^Zgguo�� >ey� ijh]ghaZ� i_j_f_gguo� k jZaebqghc� ^bki_jkb_c� ihf_o� lj_[m_lky� ihkljh_gb_�jZaebqgh]h� qbkeZ� jy^h\� Zdlb\guo� g_cjhgh\� k_lb�� Q_f� lhqg__� baf_j_gZ� i_j_f_ggZy�� l_f�f_gvr_� ^bki_jkby� ihf_o� � l_f� f_gvr_� lj_[m_lky� jy^h\� g_cjhk_lb� ^ey� ^hklb`_gby�fZdkbfZevghc�lhqghklb�ijh]ghaZ���Rmf� hq_gv� qZklh� ijbkmlkl\m_l� \ ex[uo� wdki_jbf_glZevguo� ^Zgguo�� ihwlhfm� fu�ijh\h^beb�gZr_�bkke_^h\Zgb_�obfbq_kdbo�^Zgguo�k ihfhsvx�GK�k Zdlb\gufb�g_cjhgZfb��< ^Zgghc�jZ[hl_�jZkkfhlj_gh�ijbf_g_gb_�g_cjhk_lb�k Zdlb\gufb�g_cjhgZfb�^ey�j_r_gby�aZ^Zqb�ih\ur_gby�lhqghklb�ijh]ghaZ�Zdlb\ghklb�^ey�^\mo�lbih\�obfbq_kdbo�kh_^bg_gbc��Ijb� kZfhhj]ZgbaZpbb� dZ`^h]h� ba� \oh^guo� g_cjhgh\� g_jhk_lb� bkihevah\Zeky�Ze]hjblf� ihbkdZ� ZgZeh]h\������ >Zgguc� Ze]hjblf� hlghkblky� d Ze]hjblfZf� [_afh^_evgh]h�lbiZ��Jhev�fh^_eb�\ ^Zgghf kemqZ_�\uihegy_l�kZf�bkke_^m_fuc�h[t_dl��Ijb�wlhf�\ kemqZ_�fZehc� ^bki_jkbb� ihf_o� h[t_dl� ^_ckl\m_l� dZd� ihegZy� nbabq_kdZy� fh^_ev�� Z ijb� [hevrbo�ihf_oZo� � dZd� mijhs_ggZy� g_nbabq_kdZy� fh^_ev�� Ihwlhfm� ijh]gha� ih� ZgZeh]Zf� fh`gh�j_dhf_g^h\Zlv�ijb�ex[hc�^bki_jkbb�ihf_o�� fZehc�beb�[hevrhc���I_j_^�kZfhhj]ZgbaZpb_c�g_cjhk_lb� bkihevah\ZeZkv�ijhp_^mjZ�\u[hjZ�hilbfZevgh]h�fgh`_kl\Z� ijbagZdh\�� < j_amevlZl_� dhebq_kl\h� g_cjhgh\� k_lb� agZqbl_evgh� mf_gvrZehkv��ihkdhevdm�^ey�ZgZebaZ�bkihevah\Zehkv�lhevdh�hilbfZevgh_�dhebq_kl\h�ijbagZdh\��
HibkZgb_�kljmdlmjZ�g_cjhk_lb�k Zdlb\gufb�g_cjhgZfb�

< g_cjhk_lb� k Zdlb\gufb� g_cjhgZfb� hl^_evgu_� g_aZ\bkbfu_� Ze]hjblfu� ijh]ghaZ�ijbf_gyxlky�d \oh^guf�i_j_f_gguf�beb�ijbagZdZf��h^gh\j_f_ggh�beb�ihke_^h\Zl_evgh�\h�\j_f_gb�� Ihgylb_� \uoh^ghc� i_j_f_gghc�� k\hckl\_ggh_� h[uqguf� Ze]hjblfZf� ijh]ghaZ��a^_kv�jZkijhkljZgy_lky�gZ�\k_�i_j_f_ggu_��GZ�Jbk����ihdZaZgh��qlh�gZ�\k_o�jy^Zo�g_cjhk_lb�bkihevamxlky�ih^h[gu_�^jm]�^jm]m�g_cjhgu��^_ckl\mxsb_�ih� Ze]hjblfm�ihbkdZ�ZgZeh]h\��DZ`^uc�ba�g_cjhgh\�bf__l�[ehd�dhg\_j]_gpbb��gZ�jbk��h[hagZq_gh�pbnjZfb�������\ dhlhjhf�ijhbkoh^bl� hl[hj� hilbfZevgh]h� fgh`_kl\Z� ijbagZdh\� ^ey� dZ`^hc� i_j_f_gghc� b [ehd�ijh]ghaZ� �pbnju�������^Zgghc�i_j_f_gghc�ih�ZgZeh]m��GZ�i_j\uc�jy^�g_cjhk_lb�ihklmiZ_l�lhevdh�bkoh^gZy� \u[hjdZ�^Zgguo�� lh]^Z� dZd�gZ� \lhjhc� jy^�bkoh^gZy� \u[hjdZ�b __�i_j\u_�ijh]ghau� ih� dZ`^hc� i_j_f_gghc�� :gZeh]bqgh� gZ� lj_lbc� jy^� ih^Z_lky� bkoh^gZy� \u[hjdZ�^Zgguo�b ijh]ghau�ij_^u^msbo�jy^h\�g_cjhgh\��AZ�dZ`^hc�dhg\_j]_gpb_c�qbkeZ�ijbagZdh\��[ehdb ����� ke_^m_l� ^b\_j]_gpby� qbkeZ� ijbagZdh\� �[ehdb� ����� �� ^ZxsZy� \hafh`ghklv� gZ�dZ`^hf� jy^m� \u[jZlv� kZfu_� wnn_dlb\gu_� ijbagZdb�� GZjZsb\Zgb_� jy^h\� g_cjhgh\�ijh^he`Z_lky� ^h� l_o� ihj�� ihdZ� lhqghklv� ijh]ghaZ� bgl_jbkmxsbo� gZk� i_j_f_gguo�\hajZklZ_l�� Wlh� ijhbkoh^bl� aZ� kq_l� bkihevah\Zgby� lZd� gZau\Z_fuo� \lhjbqguo� nZdlhjh\��dhlhju_� h[uqgh� ij_^klZ\eyxl� kh[hc� nmgdpbb� i_j\bqguo� \oh^guo� nZdlhjh\�� ;ueh�mklZgh\e_gh�� qlh� \uoh^gu_� i_j_f_ggu_� ijh]ghabjmxsbo� Ze]hjblfh\� lZd`_� fh]ml� [ulv�wnn_dlb\gufb� nZdlhjZfb�� dhlhju_� fh`gh� bkihevah\Zlv� \ ihke_^mxs_f� jy^m� g_cjhgh\�fgh]hjy^ghc�g_cjhk_lb��
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<oh^gZy� bgnhjfZpby� ij_^klZ\ey_lky� \ \b^_� \u[hjdb� bkoh^guo� ^Zgguo�hibku\Zxsbo� jy^� obfbq_kdbo� kh_^bg_gbc�� Ij_^iheZ]Z_lky�� qlh� gh\Zy� bkke_^m_fZy�fhe_dmeZ� [m^_l� kjZ\gb\Zlvky� kh� \k_fb� wlZehgZfb� k l_f�� qlh[u� gZclb� gZb[he__� [ebadbc�
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F_lh^�dhfie_dkbjh\Zgby�^\mo�ZgZeh]h\
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Ihbkd�hilbfZevgh]h�fgh`_kl\Z�ijbagZdh\

H[uqgh�ijb�ij_^\Zjbl_evghf�ZgZeba_�^Zgguo�mqblu\Zxlky�\k_�ijbagZdb��\ lhf�qbke_�b l_�dhlhju_�� fh]ml� g_� bf_lv� hlghr_gby� d jZkkfZljb\Z_fhc� deZkkbnbdZpbhgghc� aZ^Zq_��Ihkdhevdm�g_�\k_�ijbagZdb�kms_kl\_ggu�^ey�j_r_gby�jZkkfZljb\Z_fhc�aZ^Zqb��g_h[oh^bfh�gZclb�f_lh^� mf_gvr_gby� bo� dhebq_kl\Z��>ey� j_r_gby�^Zgghc� aZ^Zqb�ihbkd� hilbfZevgh]h�



fgh`_kl\Z� ijbagZdh\� hkms_kl\ey_lky� i_j_^� kZfhhj]ZgbaZpb_c� g_cjhk_lb� k p_evx�khdjZs_gby� dhebq_kl\Z� \oh^guo� g_cjhgh\�� :gZeh]bqgh� [ehdb� dhg\_j]_gpbb� dZ`^h]h� ba�g_cjhgh\� hkms_kl\eyxl� lZd`_� ihbkd� hilbfZevgh]h� dhebq_kl\Z� ijbagZdh\� ba� bkoh^ghc�\u[hjdb�^Zgguo�b bo�ijh]ghah\�:e]hjblf� ihke_^h\Zl_evgh� j_Zebam_l� iheguc� i_j_[hj� \k_o� fgh`_kl\� ijbagZdh\� k\u[hjhf�gZbf_gvr_c�\_ebqbgu�G gZ�dZ`^hf�rZ]_�i_j_[hjZ��H^gZdh�iheguc�i_j_[hj�\k_o�\hafh`guo�fgh`_kl\�ijbagZdh\�fh`gh�j_dhf_g^h\Zlv�lhevdh�ijb�dhebq_kl\_�ijbagZdh\�g_�[he__� ������� ihkdhevdm� \ ijhlb\ghf� kemqZ_� dhebq_kl\h� \hafh`guo� dhf[bgZpbc� kebrdhf�\_ebdh�KhdjZs_gb_�h[t_fZ�\uqbke_gbc�^hklb]Z_lky�ijb�ihfhsb�ijbf_g_gby�bl_jZpbhgghc�ijhp_^mju� K wlhc�p_evx�[ueb�jZkkfhlj_gu�^\Z�f_lh^Z�i_j_[hjZ�I_j\uc� f_lh^� ij_^klZ\ey_l� kh[hc� ijhp_kk� ihkl_i_ggh]h� jZkrbj_gby� bkoh^gh]h�ijhkljZgkl\Z�ijbagZdh\�iml_f�ihkl_i_ggh]h�gZjZsb\Zgby�fgh`_kl\Z�ijbagZdh\��?keb�q_j_a�0 h[hagZqblv�qbkeh�bkke_^m_fuo�ijbagZdh\��lh�kgZqZeZ�i_j_[hjm�ih^e_`Zl�0 h^ghf_jguo�\u[hjhd�� Ih� fbgbfmfm� djbl_jby� \ZjbZpbb� hrb[db� ijh]ghaZ� G hl[bjZ_lky� gZb[he__�wnn_dlb\guc� ijbagZd��GZ� ke_^mxs_f�rZ]_� i_j_[hjm� ih^e_`Zl�F�� ^\mof_jguo� \u[hjhd��\dexqZxsbf� \ \u[hjdm� ijbagZd� ihemq_gguc� ^ey� h^ghf_jgh]h� i_j_[hjZ�� AZl_f�ijhba\h^blky� i_j_[hj� 0�� lj_of_jguo� fgh`_kl\�� kh^_j`Zsbo� emqrb_� ijbagZdb� ba�^\mof_jgh]h� i_j_[hjZ� b l�^�� GZ� dZ`^hf� rZ]_� gZoh^blky� fbgbfmf� djbl_jby� \ZjbZpbb�hrb[db� ijh]ghaZ� G�� HibkZggZy� \ur_� ijhp_^mjZ� \uihegy_lky� ^h� l_o� ihj�� ihdZ� g_� [m^_l�gZc^_gh�fbgbfZevgh_�agZq_gb_�G�<lhjhc� f_lh^� ij_^klZ\ey_l� kh[hc� ijhp_^mjm� mf_gvr_gby� fgh`_kl\Z� ijbagZdh\�� <dZq_kl\_� bkoh^gh]h� fgh`_kl\Z� ijbagZdh\� ijbgbfZ_lky� ihegh_� fgh`_kl\h�F�� GZ� dZ`^hf�rZ]_� ijhbkoh^bl� mf_gvr_gby� fgh`_kl\Z� gZ� h^bg� ijbagZd� iml_f� bkdexq_gby� gZb[he__�g_wnn_dlb\gh]h� ijbagZdZ�� HibkZggZy� \ur_� ijhp_^mjZ� ih\lhjy_lky� ^h� l_o� ihj�� ihdZ�djbl_jbc� \ZjbZpbb� hrb[db� G g_� ^hklb]g_l� fbgbfmfZ� qlh� khhl\_lkl\m_l� gZb[he__�hilbfZevghfm fgh`_kl\m ijbagZdh\��J_amevlZlu�bkke_^h\Zgby�ihdZau\Zxl�qlh�Ze]hjblf�km`_gby�ijhkljZgkl\Z�ijbagZdh\�iha\hey_l�gZclb�gZb[he__�hilbfZevgh_�dhebq_kl\h�ijbagZdh\�[ebadh_�d iheghfm�i_j_[hjm��< dZq_kl\_� ijbf_jZ� gZ�Jbk�� � ihdZaZgu� djb\u_� gZc^_ggu_� ^\mfy�f_lh^Zfb� i_j_[hjZ� ^ey�ZgZeh]h\�ZglbfbpbgZ��Djb\Zy�� ihemq_gZ�\ j_amevlZl_�ihkl_i_ggh]h�m\_ebq_gby�fgh`_kl\Z�ijbagZdh\�� Z djb\Zy� � f_lh^hf� ihkl_i_ggh]h� mf_gvr_gby�fgh`_kl\Z��Fbgbfmf� djb\hc� �ihdZau\Z_l� qlh� gZb[he__� hilbfZevgh_� dhebq_kl\h� ijbagZdh\� ihemq_gh� k ihfhsvx�f_lh^Z�ihkl_i_ggh]h�mf_gvr_gby�fgh`_kl\Z�ijbagZdh\�
J_amevlZlu�bkke_^h\Zgby�

>\Z� gZ[hjZ� ^Zgguo� [ueb� bkihevah\Zgu� ^ey� ZgZebaZ�� < i_j\hf� gZ[hj_� ^ey� ZgZebaZ� [ue�bkihevah\Zg� jy^� fhe_dme� ZgZeh]h\� ZglbfbpbgZ�� h[eZ^Zxsbo µDQWLILODULO¶� Zdlb\ghklvx��Bkoh^gZy�\u[hjdZ�^Zgguo�kh^_j`ZeZ ���kh_^bg_gb_�b ���ijbagZdZ���GZ� i_j\hf� wlZi_� ZgZebaZ [ue� ijhba\_^_g� ihbkd� hilbfZevgh]h� qbkeZ� ijbagZdh\�� <j_amevlZl_� hilbfbaZpbb� [ueh� gZc^_gh� fgh`_kl\h� ijbagZdh\�� kh^_j`Zs__� lhevdh� ��ijbagZdh\� ba� ���� GZ� Jbk�� ihdZaZgh�� qlh� hilbfZevgh_� qbkeh� ijbagZdh\� ihemq_gh� ijb�ihkl_i_gghf�mf_gvr_gbb�fgh`_kl\Z�ijbagZdh\��djb\Zy ���GZbf_gvrZy�hrb[dZ�hij_^_e_gby�Zdlb\ghklb� fhe_dme� G ������ ihemq_gZ� ^ey� ke_^mxs_]h� fZkkb\Z� ijbagZdh\�^������������������������`��GZc^_ggu_�fgh`_kl\Z�ijbagZdh\�g_�lhevdh�kZfu_�ijhklu_��gh�bkZfu_� wnn_dlb\gu_�� l�� d�� ^ey� gbo� ^hklb]Z_lky� gZbf_gvr__� kj_^g__� jZkklhygb_� f_`^m�oZjZdl_jbklbq_kdbfb� lhqdZfb�bkke_^m_fh]h� h[t_dlZ�� dhlhjufb� kem`Zl�\k_� lhqdb�\u[hjdb�^Zgguo�ih�hq_j_^b�b bo�i_j\uf�ZgZeh]hf��>ey� ^Zevg_cr_]h� ih\ur_gby� lhqghklb� ijh]ghaZ� [ueZ� ihkljh_gZ� g_cjhk_lv� kZdlb\gufb�g_cjhgZfb��GZ� dZ`^hf�jy^m�g_cjhk_lb�bkihevah\Zehkv�ih ^_kylv�g_cjhgh\��<



LZ[ebp_� �� ij_^klZ\e_gu� j_amevlZlu� ijh]ghaZ� ih� dZ`^hfm� ba� �� hlh[jZgguo� ijbagZdh\� bZdlb\ghklb��KjZ\gb\Zy�pbnju�ih�jy^Zf�fh`gh�k^_eZlv�\u\h^��qlh�^ey�ijh]ghaZ�Zdlb\ghklb�g_h[oh^bfh� ihkljhblv� g_� f_g__� ��� jy^h\� g_cjhk_lb�� ijb� wlhf� gZbf_gvrZy� hrb[dZ�hij_^_e_gby� Zdlb\ghklb� fhe_dme� G ������� � <u^_e_ggu_� dmjkb\hf� agZq_gby� ihdZau\Zxl�dZdh_�dhebq_kl\h�keh_\�g_cjhk_lb�g_h[oh^bfh�ihkljhblv�^ey�ih\ur_gby�lhqghklb�ijh]ghaZ�dZ`^h]h� ijbagZdZ�� LZd� gZijbf_j� ijbagZd� ���� gZbf_g__� aZrmfe_g� b \k_]h� ljb� kehy�g_cjhk_lb� g_h[oh^bfh� ihkljhblv�� Lh]^Z� dZd� fbgbfZevgh_� agZq_gb_� G ^ey� ijbagZdZ� ���^hklb]Z_lky� lhevdh� gZ� ��� keh_� g_cjhk_lb�� Ihkdhevdm� fbgbfZevgh_� agZq_gb_� \_ebqbgu�djbl_jby�\ZjbZpbb�hrb[db�ijh]ghaZ�^ey�Zdlb\ghklb�G������� lh�fh`gh�k^_eZlv�\u\h^�h lhf�qlh�j_amevlZlu�fh^_ebjh\Zgby�y\eyxlky�ohjhrbfb�<lhjZy�\u[hjdZ�^Zgguo�� jy^�fhe_dme�fhghaZf_s_gguo�[_gaheh\�� � khklhyeZ ba����kh_^bg_gbc�b \k_]h�ba����ijbagZdZ��Bkihevamy� Ze]hjblf� ihkl_i_ggh]h� khdjZs_gby� qbkeZ� ijbagZdh\� [ueh� gZc^_gh� ���ijbagZdh\ ^������������������������`� ^ey� dhlhjuo� gZbf_gvrZy� hrb[dZ� hij_^_e_gby�Zdlb\ghklb�fhe_dme�jZ\gZ���������Jbk������< LZ[ebp_���ijb\_^_gu�kjZ\gbl_evgu_�j_amevlZlu�ijh]ghaZ�ijb�ihkljh_gbb�g_cjhk_lb�^ey�\k_o� ijbagZdh\� �gZ[hj� ���� b fgh`_kl\Z� ijbagZdh\� ihemq_ggh]h� k ihfhsvx� Ze]hjblfZ�hilbfbaZpbb��gZ[hj������GZ�\lhjhf�wlZi_�ZgZebaZ�bkihevah\ZeZkv�\u[hjdZ�^Zgguo��khklhysZy�ba����ijbagZdh\��gZc^_ggZy�>Z\b^hf�Eb\bgklhmghf�b ^j��bkke_^h\Zl_eyfb�ba�bkoh^ghc�\u[hjdb�^Zgguo��kf��^_lZeb�\ Hrb[dZ��AZdeZ^dZ�g_�hij_^_e_gZ���� �J_amevlZlu�ZgZebaZ�k ihfhsvx�g_cjhk_lb�ijb\_^_gu�\ LZ[ebp_� �� �gZ[hj������K ihfhsvx�f_lh^Z�ihegh]h�i_j_[hjZ�ijbagZdb� ��b ��[ueb� bkdexq_gu� ba� gZqZevghc� \u[hjdb� ^Zgguo�� �gZ[hj������>ey� gZoh`^_gby� fbgbfmfZ�djbl_jby� G ������ ^ey wlh]h� gZ[hjZ� g_h[oh^bfh� [ueh� ihkljhblv� g_cjhk_lv� k ��� kehyfb�g_cjhgh\��G_agZqbl_evgh_�kgb`_gb_�G �hl�������^h��������k\b^_l_evkl\m_l�h g_agZqbl_evghc�aZrmfe_gghklb�bkoh^guo�^Zgguo��Ihemq_ggu_� j_amevlZlu�ihdZau\Zxl� qlh�g_cjhk_lb�ihkljh_ggu_�^ey�ihegh]h�qbkeZ�ijbagZdh\�b qbkeZ�ijbagZdh\�gZc^_ggh]h�k ihfhsvx�Ze]hjblfZ�hilbfbaZpbb�ijZdlbq_kdb�h^bgZdh\u� �kf�� LZ[ebpm� ���� H^gZdh� bkihevah\Zgb_� Ze]hjblfZ� hilbfbaZpbb� iha\hey_l�kgbablv� \j_fy� jZkq_lh\� \ ^_kyldb� jZa�� qlh� y\ey_lky� hq_gv� kms_kl\_gguf� ijb� ZgZeba_\u[hjhd� ^Zgguo� hq_gv� [hevrhc� f_jghklb�� Ijb� agZqbl_evghc� aZrmfe_gghklb� bkoh^ghc�\u[hjdb�^Zgguo�g_h[oh^bfh�agZqbl_evgh�[hevr_�keh_\�g_cjhk_lb�^ey�nbevljZpbb�agZq_gbc�\k_o� ijbagZdh\�� GZijbf_j�� ^ey� ZgZeh]h\� ZglbfbpbgZ� kgb`_gb_� G hl� ������ ^h �������ihlj_[h\Zeh�g_�f_g__����keh_\�g_cjhgZ\��lh]^Z�dZd�^ey�fhghaZf_s_gguo�[_gaheh\�lhevdh���kehy�� GZ� hkgh\_� \ur_� ijb\_^_gguo� j_amevlZlh\� fh`gh� aZdexqblv� qlh� bkihevah\Zgb_�Ze]hjblfZ� ihbkdZ� ZgZeh]h\� fh`_l� [ulv� mki_rgh� bkihevah\Zgh� ^ey� ih\ur_gby� lhqghklb�ijh]ghaZ�Zdlb\ghklb�gh\uo�kh_^bg_gbc�k ihfhsvx�g_cjhk_l_c�k Zdlb\gufb�g_cjhgZfb��
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<u[hjdZ bkoh^guo ^Zgguo

I_j\uc�kehc

<lhjhc�kehc

g_cjhgh\

g_cjhgh\

JZkrbj_ggZy�\u[hjdZ^Zgguo

JZkrbj_ggZy�\u[hjdZ^Zgguo

Jbk�� ��� Ko_fZ� i_j\uo� ^\mo� keh_\� g_cjhk_lb� k Zdlb\gufb� g_cjhgZfb�� ^_ckl\mxsbfb� ih�Ze]hjblfm�ihbkdZ�ZgZeh]h\����\u[hjdZ� bkoh^guo� wdki_jbf_glZevguo� ^Zgguo�� ��[ehd� i_j\hc� dhg\_j]_gpbb� qbkeZ�ijbagZdh\�� khdjZsZxsb_� fgh`_kl\h� \oh^guo� i_j_f_gguo� ^h� hilbfZevgh]h� jZaf_jZ� ^ey�dZ`^hc� i_j_f_gghc�� �� �[ehd� ijh]ghaZ� dZ`^hc� i_j_f_gghc� ih� ZgZeh]m�� �� \u[hjdZ��kh^_j`ZsZy�bkoh^gu_�^Zggu_�b bo�i_j\u_�ijh]ghau����[ehd�dhg\_j]_gpbb�^ey�\lhjh]h�jy^Z�g_cjhgh\�� �� [ehd� ijh]ghaZ� ih� ZgZeh]m��� \u[hjdZ�� kh^_j`ZsZy� bkoh^gu_� ^Zggu_� b bo�ijh]ghau�gZ�i_j\hf�b \lhjhf�jy^m�
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Jbk� ��� AZ\bkbfhklv� djbl_jby� \ZjbZpbb� hrb[db� ijh]ghaZ� G hl� dhebq_kl\Z� mqblu\Z_fuo�ijbagZdh\� ^ey� ZgZeh]h\� ZglbfbpbgZ�� ��djb\Zy� ihemq_gZ� ijb� hl[hj_� f_lh^hf� ihkl_i_ggh�mkeh`gyxsboky� fgh`_kl\�� ���djb\Zy� ihemq_gZ� f_lh^hf� ihkl_i_ggh]h� mf_gvr_gby�fgh`_kl\Z�ijbagZdh\�
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Jbk�� � AZ\bkbfhklv� djbl_jby� \ZjbZpbb� hrb[db� ijh]ghaZ� G hl� dhebq_kl\Z� mqblu\Z_fuo�ijbagZdh\� ijb� hl[hj_� f_lh^hf� ihkl_i_ggh� mf_gvr_gby� fgh`_kl\Z� ijbagZdh\� ^ey�fhghaZf_s_ggu_�[_gaheu��
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Kehc
Jbk ��� AZ\bkbfhklv djbl_jby hrb[db� G hl� dhebq_kl\Z� keh_\ g_cjhk_lb� ^ey� gZ[hjZ� ba� ���ijbagZdh\�^ey�fhghaZf_s_gguo�[_gaheh\�



Kehc Ghf_j�ijbagZdZg_cj� � � �� �� �� �� �� �� �� :dl�� ����� ����� ����� ����� ����� ����� ����� ����� ����� ������ ����� ����� ����� ����� ����� ����� ����� ����� ����� ������ ����� ����� ����� ����� ����� ����� ����� ����� ����� ������ ����� ����� ����� ����� ����� ����� ����� ����� ����� ������ ����� ����� ����� ����� ����� ����� ����� ����� ����� ������ �����D ����� ����� ����� ����� ����� ����� ����� ����� ������ ����� ����� ����� ����� ����� ����� ����� ����� ����� ������ ����� ����� ����� ����� ����� ����� ����� ����� ����� ������ ����� ����� ����� ����� ����� ����� ����� ����� ����� ������� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����LZ[ebpZ� ���<_ebqbgZ djbl_jby� \ZjbZpbb hrb[db� GG ^ey� dZ`^h]h� ba� ijbagZdh\ gZ� dZ`^hf�keh_�g_cjhk_lb�D @bjguf�rjbnlhf�\u^_e_gh�fbgbfZevgh_� agZq_gb_�hrb[db�^ey�dZ`^h]h�ijbagZdZ�



� GZ[hj�ijbagZdh\ djbl��\Zj�� Dhebq_kl\h�khklZ\ dhebq_kl\h hrb[db� G keh_\� \k_�ijbagZdb �� ����� �� ������������������������ �� ����� �� \k_�ijbagZdb �� ����� �� ������������������� � ����� ��LZ[ebpZ����J_amevlZlu�ijh]ghaZ�[bheh]bq_kdhc�Zdlb\ghklb�fhghaZf_s_gguo�[_gaheh\�^ey���gZ[hjh\�^Zgguo��
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�7RXUHW]N\��'��6���(G���0RUJDQ�.DXIPDQQ��6DQ�0DWHR��&$���SS���������
� 7HWNR�� ,�� 9�� 9LOOD�� $�� (�� 3��� 	 /LYLQJVWRQH�� '�� -���������� 1HXUDO� 1HWZRUN� 6WXGLHV�� ��� 9DULDEOH�6HOHFWLRQ��-��&KHP��,QI��&RPSXW��6FL�� �����������
� 7ROOHQDHUH��7��6XSHU6$%��������� )DVW�$GDSWLYH�%DFN�3URSDJDWLRQ�ZLWK�*RRG�6FDOLQJ�3URSHUWLHV��1HXUDO�1HWZRUNV� ������������ ,YDNKQHQNR��$��*��� ,YD[QHQNR��*�$���0XOOHU��-��$�� ��������6HOI�2UJDQL]DWLRQ�RI�1HXUDO�1HWZRUNV�ZLWK�$FWLYH�1HXURQV��3DWWHUQ�5HFRJQLWLRQ�DQG�,PDJH�$QDO\VLV��9RO������ ���SS���������� /HPNH�� )�� �������� $SSOLFDWLRQ� RI� VHOI�2UJDQL]LQJ� 0RGHOLQJ� IRU� 3RUWIROLR� 3UHGLFWLRQ�� �LQ� SUHVV��6$06���� ,YDN[QHQNR��$��*���,YDN[QHQNR��*��$���������1RUPDWLYH�IRUHFDVW�DQG�RSWLPDO�PXOWL�FULWHULD�FRQWURO�XVLQJ� VHOIRUJDQL]DWLRQ� RI� V\VWHPV� RI� QRQSK\VLFDO�PRGHOV��3UREOHPV� RI� FRQWURO� DQG� LQIRUPDWLRQ����������������� ,YD[QHQNR��*��$�� ��������6HOI�RUJDQL]DWLRQ�RI�QHXURQHW�ZLWK�DFWLYH�QHXURQV�IRU�HIIHFWV�RI�QXFOHDU�WHVW�H[SORVLRQV�IRUHFDVWLQJV��6\VWHP�$QDO\VLV�PRGHOLQJ�6LPXODWLRQ��6$06�������SS������������ ,YD[QHQNR�� $� *��������� $Q� ,QGXFWLYH� 6RUWLQJ� 0HWKRG� IRU� WKH� )RUHFDVWLQJ� RI� 0XOWLGLPHQWLDO�5DQGRP�3URFHVVHV� DQG�(YHQWV�ZLWK� WKH�+HOS� RI�$QDORJ�)RUHFDVW�&RPSOH[LQJ��3DW��5HF�� ,PDJH�$QDO���9RO�������SS����������� B\Zog_gdh�� :�� =��� ;h]Zq_gdh�� G�� G���Fbg�� E�� L�� �������� WlZiu� hilbfbaZpbb� Ze]hjblfZ�ijh]ghabjh\Zgby�kemqZcguo�ijhp_kkh\�k ihfhsvx�dhfie_dkbjh\Zgby�ZgZeh]h\��Ijh[e_fu�mijZ\e_gby�b bgnhjfZlbdb������klj����������� %HORJXURY�� 9�3��������� &ULWHULRQ� RI� 0RGHO� 6XLWDELOLW\� IRU� )RUHFDVWLQJ� 4XDQWLWDWLYH� 3URFHVVHV�6RYLHW�-��$XWRP��,QIRUP��6FL���9RO��������SS���������� 6HOZRRG��'��/�� /LYLQJVWRQH��'��-�� &RPOH\��-��&��:�� 2
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