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K ijbf_g_gb_f� bgl_jZdlb\ghc� kbkl_fu� :KLJB>� f_lh^hf� ]jmiih\h]h� mq_lZ� Zj]mf_glh\� ih�wdki_jbf_glZevguf�^Zgguf�ihkljh_gu�fZl_fZlbq_kdb_�fh^_eb��dhlhju_�hibku\Zxl�baf_g_gb_�qbke_gghklb�fbdjhhj]Zgbafh\� \ aZ\bkbfhklb� hl� jy^Z� wdheh]bq_kdbo�nZdlhjh\� b ijbkmlkl\by�ly`_euo� f_lZeeh\� \ ]jmgl_��IhdZaZgZ� i_jki_dlb\ghklv� bkihevah\Zgby� bg^mdlb\gh]h� ih^oh^Z�^ey�fh^_ebjh\Zgby�fbdjh[bheh]bq_kdbo�ijhp_kkh\�\ ]jmgl_�
>ey� ZgZebaZ�� fh^_ebjh\Zgby� b ijh]ghabjh\Zgby� wdheh]bq_kdbo� ijhp_kkh\� \ mkeh\byo�g_iheghlu� Zijbhjghc bgnhjfZpbb� h f_oZgbafZo� y\e_gbc�� dhlhju_� fh^_ebjmxlky��p_e_khh[jZagh� ijbf_gylv� f_lh^u� ijyfh]h� ihkljh_gby� fh^_e_c� ih� ^Zgguf� gZlmjguo�wdki_jbf_glh\�� H^gbf� ba� gZb[he__� wnn_dlb\guo� f_lh^h\� fh^_ebjh\Zgby� ih�wdki_jbf_glZevguf� ^Zgguf� y\ey_lky� f_lh^� ]jmiih\h]h� mq_lZ� Zj]mf_glh\ �F=M:�� >�@�� Wlh�bg^mdlb\guc� f_lh^� ^ey� ihkljh_gby� ebg_cguo�� g_ebg_cguo�� ihebghfbZevguo��Z\lhj_]j_kkbhguo�b ^jm]bo�fh^_e_c�keh`guo�ijhp_kkh\�ih�dhjhldbf�\u[hjdZf�^Zgguo��< _]h�hkgh\m� iheh`_ggu_� ijbgpbiu� \g_rg_]h� ^hiheg_gby�� Z\lhfZlbq_kdhc� ]_g_jZpbb� bihke_^h\Zl_evghc� k_e_dpbb� mkeh`gy_fuo� kljmdlmj� fh^_e_c >���@�� :e]hjblfu� F=M:� [ueb�bkihevah\Zgu�^ey�fh^_ebjh\Zgby�ijhp_kkh\�\ \h^guo�wdhkbkl_fZo�>�@�b \�wdhghfbd_ >�@��JZagu_� Ze]hjblfu� F=M:�� dhlhju_� hlebqZxlky� f_`^m� kh[hc� deZkkZfb� fh^_e_c� beb�]_g_jZlhjZfb� kljmdlmj�� kem`bl� hkgh\hc� ihkljh_gby� Z\lhfZlbabjh\Zgghc� kbkl_fu�fh^_ebjh\Zgby�:KLJB> >���@��\ ^bZeh]h\hc�h[hehqd_�dhlhjhc�kh^_j`blky�kljmdlmjbjh\Zgguc�hiul�ijbf_g_gby�wlbo�Ze]hjblfh\�P_evx jZ[hlu�[ueh�fh^_ebjh\Zgb_�k ihfhsvx�kbkl_fu�:KLJB>�^bgZfbdb�qbke_gghklb�fbdjhhj]Zgbafh\� hkgh\guo� wdheh]h�ljhnbq_kdbo� ]jmii� \ ihq\_�� aZ]jyag_gghc� ly`_eufb�f_lZeeZfb�Bkke_^h\Zgb_� fbdjhnehju� ihq\u� ijh\h^beb� gZ� fhgblhjbg]h\uo� mqZkldZo� \f_edhmqZkldh\hf� ihe_\hf� hiul_� gZ� l_fgh�k_jhc� hih^ahe_gghc� e_]dhkm]ebgbklhc� ihq\_Db_\kdhc�h[eZklb��Fh^_evgh_�aZ]jyag_gb_�ihq\u�hkms_kl\eyehkv�iml_f�_`_]h^gh]h�\g_k_gby�\]jmgl� jZkl\hjh\� khe_c� ly`_euo� f_lZeeh\� Dhebq_kl\h� \g_k_gguo� f_lZeeh\� �ba� jZkq_lZ�kh^_j`bfh]h�bo�bhgh\��hl\_qZeZ�^haZf�aZ]jyag_gby���b ��ij_^_evgh�^himklbfuo�dhgp_gljZpbc��I>D��� H[jZapu� ihq\u� ^ey� ZgZebah\� hl[bjZeb� gZ� ]em[bg_� iZohlgh]h� kehy ������ kf��ijb[ebabl_evgh�q_j_a ����������kmlhd�ihke_�\g_k_gby�khe_c�f_lZeeh\�
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Dhebq_kl\h� fbdjhhj]Zgbafh\� \ dhgljhevghf� b aZ]jyag_gghf� mqZkld_� ihq\_� hij_^_eyeb�f_lh^hf�ihk_\Z�ihq\_gghc�kmki_gabb�gZ�Z]Zjbabjh\Zggmx�iblZl_evgmx�kj_^m��\ khklZ\�dhlhjhc�\oh^beb� fykh�i_ilhggbc� Z]Zj� b \h^guc� Z]Zj� \ khhlghr_gbb ������ LZdZy� kj_^Z� hl\_qZ_l�heb]hljhnguf�mkeh\byf�kms_kl\h\Zgby�fbdjhhj]Zgbafh\�\ ihq\_ >�@�Mqblu\Zy� hlkmlkl\b_� bgnhjfZpbb� hlghkbl_evgh� \gmlj_gg_c� kljmdlmju� fh^_ebjm_fuo�ijhp_kkh\�� lh� _klv� ijhp_kkh\�� dhlhju_� ij_^hij_^_eyxl� ^bgZfbdm� qbke_gghklb�fbdjhhj]Zgbafh\� \ ihq\_�� ^ey� ihkljh_gby�fh^_eb� [ueZ� bkihevah\ZgZ� bgl_jZdlb\gZy� kbkl_fZ�:KLJB>�� jZajZ[hlZggZy� \ F_`^mgZjh^ghf� gZmqgh�mq_[ghf� p_glj_� XG?KDH�bgnhjfZpbhgguo� l_ogheh]bc� b kbkl_f� G:G b� FHG� MdjZbgu�� WlZ� kbkl_fZ� [Zabjm_lky� gZ�bg^mdlb\ghf�f_lh^_�]jmiih\h]h�mq_lZ�Zj]mf_glh\��F=M:��b iha\hey_l�Z\lhfZlbq_kdb�kljhblv�hilbfZevgu_�fh^_eb�ih�^Zgguf�gZ[ex^_gbc�\ mkeh\byo�g_iheghc�Zijbhjghc�bgnhjfZpbb�<oh^gufb�^Zggufb�^ey�ihkljh_gby�fh^_e_c�[ueb�g_aZ\bkbfu_�i_j_f_ggu_��dhgp_gljZpby�ih^\b`guo�nhjf�ly`_euo�f_lZeeh\��kj_^g_^_dZ^gu_�agZq_gby�l_fi_jZlmju��\eZ`ghklb�ihq\u�b \ha^moZ�� qbke_gghklv� fbdjhhj]Zgbafh\� \ ihq\_� dhgljhevgh]h� �g_aZ]jyag_ggh]h�� mqZkldZ��<uoh^ghc��aZ\bkbfhc��i_j_f_gghc�[ueb�^Zggu_�h qbke_gghklb�fbdjhhj]Zgbafh\�gZ�mqZkldZo�kwdki_jbf_glZevguf�fh^_evguf�aZ]jyag_gb_f�ihq\u�ly`_eufb�f_lZeeZfb��>ey� ihkljh_gby� fh^_eb� ^bgZfbdb� qbke_gghklb� ihebkZoZjb^kbgl_abjmxsbo�fbdjhhj]Zgbafh\�[ue�knhjfbjh\Zg�lZdhc�kibkhd�\oh^guo�i_j_f_gguo�O� ² qbke_gghklv� ihebkZoZjb^kbgl_abjmxsbo� fbdjhhj]Zgbafh\� gZ� dhgljhevghf�mqZkld_��feg��\ ��]��kmoh]h�ihq\u��O� ² dhgp_gljZpby�f_^b��f]�d]�ihq\u��O� ² dhgp_gljZpby�kljhgpby��f]�d]�ihq\u��O� ² dhgp_gljZpby�dZ^fby��f]�d] ihq\u��O� ² dhgp_gljZpby�jlmlb��f]�d]�ihq\u��O� ² dhgp_gljZpby�k\bgpZ��f]�d]�ihq\u��O� ² qbkeh�kmlhd�hl�^Zlu�aZ]jyag_gby�O� ² kj_^gyy�l_fi_jZlmjZ�\ha^moZ�l_dms_c�^_dZ^u��hK��O��² kj_^gyy�l_fi_jZlmjZ�\ha^moZ�ij_^u^ms_c�^_dZ^u��hK��O�� ² kj_^gyy�\eZ`ghklv�\ha^moZ�l_dms_c�^_dZ^u ����O��² kj_^gyy�\eZ`ghklv�\ha^moZ�ij_^u^ms_c�^_dZ^u�����O�� ² dhwnnbpb_gl�\eZ`ghklb�ihq\u�
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< qbkeh�\oh^guo�i_j_f_gguo�[ueb�\dexq_gu�^Zggu_�h \eZ`ghklb�b l_fi_jZlmj_�\ha^moZ�ij_^u^msbo� ^_dZ^�� qlh� [ueh� k^_eZgh� k mq_lhf� hij_^_e_gghc� bg_jpbhgghklb� [bheh]bq_kdbo�ijhp_kkh\�GZ�hkgh\_�^bgZfbdb� wlbo�i_j_f_gguo�[ueb�ihkljh_ggu_�fh^_eb�baf_g_gbc�qbke_gghklb�ihebkZoZjb^kbgl_abjmxsbo�fbdjhhj]Zgbafh\�\ ihq\_�GZ�fhgblhjbg]h\uo� mqZkldZo� \ ihq\_� dhgljhevgh]h� b hiulguo� \ZjbZglh\� �aZ]jyag_gguojZagufb� ^haZfb� ly`_euo� f_lZeeh\�� \uy\e_gZ� k_ahggZy� ^bgZfbdZ� qbke_gghklb�fbdjhhj]Zgbafh\��dhlhjZy�\ aZ\bkbfhklb�hl�f_l_hjheh]bq_kdbo�mkeh\bc�dhe_[ZeZkv�ba� ]h^Z�\]h^�� <hh[s_� hlf_qZeb� \ukhdmx� qbke_gghklv� fbdjhhj]Zgbafh\� \ bxg_�bxe_� b ihkl_i_ggh_�mf_gvr_gb_�__ \�Z\]mkl_�b k_gly[j_��GZ�nhg_�k_ahgghc�^bgZfbdb�qbke_gghklb�fbdjhhj]Zgbafh\�\uy\e_gh� \ebygb_� aZ]jyag_gby� ly`_eufb� f_lZeeZfb�� mf_gvr_gb_� qbke_gghklb�fbdjhhj]Zgbafh\� \ i_j\u_� kjhdb� ����� kmlhd�� ihke_� \g_k_gby� \ ]jmgl� ly`_euo� f_lZeeh\� b \�ihkl_i_gghf�\hkklZgh\e_gbb�bo�qbke_gghklb�\ ke_^mxsb_�i_jbh^u�gZ[ex^_gbc�>�@�Ih� ^Zgguf� fhgblhjbg]h\uo� bkke_^h\Zgbc� [ueb� ihkljh_ggu_� fZl_fZlbq_kdb_� fh^_eb�qbke_gghklb� ihebkZoZjb^kbgl_abjmxsbo� fbdjhhj]Zgbafh\� gZ� dhgljhevghf� b aZ]jyag_gghf�ly`_eufb�f_lZeeZfb�mqZkldZo�Qbke_gghklv� ihebkZoZjb^kbgl_abjmxsbo� fbdjhhj]Zgbafh\� \ ihq\_� dhgljhevgh]h�mqZkldZ�hibku\Z_lky�mjZ\g_gb_f�<� ��������
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;����������
;�� �������
;�� ���Fh^_ev�bf__l� lZdb_� klZlbklbq_kdb_� oZjZdl_jbklbdb��KDH�  � �������� �kj_^g_d\Z^jZlbqgZy�ih]j_rghklv� fh^_eb��� 5�  � ������� �fZdkbfZevgZy� Z[khexlgZy� ih]j_rghklv� fh^_eb��� 5hlgh��  �������� �hlghr_gb_� fZdkbfZevghc� ih]j_rghklb� d bgl_j\Zem� \Zjvbjh\Zgby� fh^_ebjm_fhc�\_ebqbgu���GZ� jbk��� ij_^klZ\e_gu� wdki_jbf_glZevgu_� ^Zggu_� b ]jZnbq_kdbc� \b^� fh^_eb� k_ahgghc�^bgZfbdb� qbke_gghklb�fbdjhhj]Zgbafh\� \ ihq\_� dhgljhevgh]h� mqZkldZ� aZ� ]h^u� gZ[ex^_gbc��DZd� \b^gh� ba� wlbo� ^Zgguo�� fh^_ev� g_� \dexqZ_l� i_j_f_ggu_� hl� O�� ^h� O�� lh� _klv� nhgh\u_�agZq_gby� kh^_j`Zgby� kljhgpby�� dZ^fby�� jlmlb� \ ihq\_� dhgljhevgh]h� mqZkldZ� gZ� ijhly`_gbb�i_jbh^Z�bkke_^h\Zgbc�g_�\ebyeb�gZ�qbke_gghklv�ihebkZoZjb^kbgl_abjmxsbo��Djhf_�lh]h��^ey�qbke_gghklb� ihebkZoZjb^kbgl_abjmxsbo� g_bgnhjfZlb\gufb� [ueb� i_j_f_ggu_� O��� O��� ±kj_^gyy� l_fi_jZlmjZ� \ha^moZ� ij_^r_kl\mxs_c� ^_dZ^u� b kj_^gyy� \eZ`ghklv� \ha^moZ� l_dms_c�^_dZ^u��
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GZ� [Za_� fh^_eb� qbke_gghklb� ihebkZoZjb^kbgl_abjmxsbo� fbdjhhj]Zgbafh\� \ ihq\_�dhgljhevgh]h� mqZkldZ� [ueb� ihkljh_ggu_� khhl\_lkl\mxsb_� fh^_eb� ^ey� qbke_gghklb�fbdjhhj]Zgbafh\�\ ihq\_��aZ]jyag_gghf�ly`_eufb�f_lZeeZfb�
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Dhgljhev jZkkqblZggu_ Dhgljhev lZ[ebqgu_

Jbk����Wdki_jbf_glZevgu_� b fh^_evgu_� ^Zggu_� qbke_gghklb� ihebkZoZjb^kbgl_abjmxsbo�fbdjhhj]Zgbafh\�\ ihq\_�dhgljhevgh]h�mqZkldZ�
Fh^_ev� ^bgZfbdb� qbke_gghklb� ihebkZoZjb^kbgl_abjmxsbo� fbdjhhj]Zgbafh\� \ ihq\_��aZ]jyag_gghc�f_^vx��bf__l�\b^�<� �������������
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;���� ���HgZ�bf__l�lZdb_�oZjZdl_jbklbdb�dZq_kl\Z��KDH� ��������5� ��������5hlgh�  ���������lh�_klv�kh\iZ^ZeZ�k ^Zggufb�wdki_jbf_glZevguo�gZ[ex^_gbc�gZ��������DZd� \b^bf�� kms_kl\_gguf� h[jZahf� gZ� qbke_gghklv� ihebkZoZjb^kbgl_abjmxsbo� \aZ]jyag_gghc�ihq\_�\ebyeZ�dhgp_gljZpby�\k_o�ly`_euo�f_lZeeh\��djhf_�O� �dZ^fby��=jZnbq_kdbc� \b^� fh^_eb� ijb\_^_g� gZ� jbk���� :gZeba� wlbo� ]jZnbdh\� ihdZau\Z_l�� qlh� \[hevrbgkl\_� kemqZ_\� wdki_jbf_glZevgu_� b jZkkqblZggu_� k ihfhsvx� fh^_eb� ^Zggu_�kh\iZ^Zxl��L_f� g_�f_g__�� bf_xlky� kemqZb� bo� jZkoh`^_gby�� gZijbf_j�� \ ihq\_�� aZ]jyag_gghc�^hahc���I>D�\ ��lhc�b ��c lhqdZo�gZ[ex^_gbc��Z lZd`_�\ ihq\_��aZ]jyag_gghc�^hahc���I>D�\��lhc�� ��lhc� b ���lhc� lhqdZo gZ[ex^_gbc�� LZdb_� jZkoh`^_gby� fh`gh� h[tykgblv�
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ijhkljZgkl\_gghc� g_h^ghjh^ghklvx� ihq\u�� gZebqb_f� dhjg_\uo� hklZldh\�� ^jm]bfb�fbdjhehdZevgufb� mkeh\byfb�� dhlhju_� fh]eh� \ua\Zlv� dhe_[Zgby� qbke_gghklb�fbdjhhj]Zgbafh\��g_�ij_^mkfhlj_ggu_�fh^_evx�GZ ©wdaZf_gZpbhgghcª�\u[hjd_��lhqdb�������gZ�mqZkld_�k I>D�����dhlhjZy�bkihevam_lky�^ey�ijh\_jdb�fh^_eb�\ j_`bf_�ijh]ghabjh\Zgby��bf__f�^h\hevgh�ohjhr__�kh\iZ^_gb_�\ lhqdZo����b����l_f�g_�f_g__��bf__f�hlghkbl_evgh�[hevrmx�hrb[dm�\ lhqd_�����qlh�fh`_l�[ulv�h[tykg_gh�g_h^ghjh^ghklvx�ihq\u��
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JZkq_lgu_ LZ[ebqgu_
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JZkq_lgu_ LZ[ebqgu_

Z��I>D�� [��I>D��Jbk�����=jZnbdb�baf_g_gby�qbke_gghklb�ihebkZoZjb^kbgl_abjmxsbo�fbdjhhj]Zgbafh\�gZ�aZ]jyag_gghf�f_^vx�mqZkld_�\ lhqdZo�baf_j_gby��ih�ljb�baf_j_gby�aZ�\_]_lZpbhgguc�i_jbh^���������]]���Qbke_gghklv� ihebkZoZjb^kbgl_abjmxsbo� fbdjhhj]Zgbafh\� gZ� mqZkld_�� aZ]jyag_gghf�jlmlvx��hibku\Z_lky�mjZ\g_gb_f�<� ��������
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[������ ���HgZ�bf__l�lZdb_�oZjZdl_jbklbdb�dZq_kl\Z� KDH� ��������5� ��������5hlgh  ���������lh�_klv�kh\iZ^ZeZ�k ^Zggufb�wdki_jbf_glZevguo�gZ[ex^_gbc�gZ��������Fh^_eb� qbke_gghklb� ihebkZoZjb^kbgl_abjmxsbo� fbdjhhj]Zgbafh\� \ ihq\_� mqZkldh\��aZ]jyag_gguo� f_^vx� beb� jlmlvx�� bf_eb� dZd� h[sb_�� lZd� b hlebqgu_� f_`^m� kh[hx�bgnhjfZlb\gu_� i_j_f_ggu_�� LZd�� \ ihq\_�� aZ]jyag_gghc� jlmlvx�� gZ� qbke_gghklv�
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ihebkZoZjb^kbgl_abjmxsbo� fbdjhhj]Zgbafh\� kms_kl\_gguf� h[jZahf� \ebyeb� lZdb_�i_j_f_ggu_�� dZd� dhgp_gljZpby� f_^b�� kljhgpby�� jlmlb�� kj_^gyy� l_fi_jZlmjZ� \ha^moZ�� Zg_bgnhjfZlb\gufb [ueb� i_j_f_ggu_�� oZjZdl_jbamxsb_� dhgp_gljZpbx� ih^\b`guo� nhjf�dZ^fby�� k\bgpZ�� Z lZd`_� kj_^gb_� l_fi_jZlmjZ� ij_^r_kl\mxs_c� ^_dZ^u� b \eZ`ghklv� \ha^moZ�l_dms_c�b ij_^r_kl\mxs_c�^_dZ^u�DZq_kl\h�fh^_eb�beexkljbjm_l�jbk�����ba�dhlhjh]h�\b^gh��qlh�^ey�^hau�aZ]jyag_gby�jlmlvx���I>D�fh^_ev�Z^_d\Zlgh�hibku\Z_l�^bgZfbdm�qbke_gghklb�fbdjhhj]Zgbafh\�>ey� ^hau� aZ]jyag_gby� �� I>D� gZ[ex^Z_lky� hldehg_gb_� wdki_jbf_glZevguo� ^Zgguo� hl�jZkkqblZgguo� ih� ihemq_gghc� fh^_eb� dZd� gZ� hlj_ad_� fhgblhjbg]h\uo� gZ[ex^_gbc�� lZd� b \�ihke_^gbo wdaZf_gZpbhgguo�lhqdZo��LZdh_�hldehg_gb_�fh`gh�h[tykgblv�l_f��qlh�ijb�\ukhdhc�^ha_�aZ]jyag_gb_�jlmlvx��dhlhjZy�[he__�lhdkbqgZ�^ey�fbdjhhj]Zgbafh\��q_f�f_^v��gZ[ex^Z_lky�ihl_jy� klZ[bevghklb� jZa\blby� ihebkZoZjb^kbgl_abjmxsbo� fbdjhhj]Zgbafh\�� hgb� [hevr_�j_Z]bjmxl� g_� lhevdh� gZ� nZdlhju�� \\_^_ggu_� \ fh^_ev�� gh� b gZ� l_�� qlh� g_� [ueb� mql_gu� ijb�fZl_fZlbq_kdhf� fh^_ebjh\Zgbb�� < ^Zgghf� kemqZ_� gm`gh� jZkrbjylv� dhebq_kl\h� i_j_f_ggu_�beb�kljhblv�g_ebg_cgmx�fh^_ev�
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JZkq_lgu_ LZ[ebqu_
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JZkq_lgu_ LZ[ebqgu_

Z��I>D�� [��I>D��Jbk�����=jZnbdb�baf_g_gby�qbke_gghklb�ihebkZoZjb^kbgl_abjmxsbo�fbdjhhj]Zgbafh\�gZ�aZ]jyag_gghc�jlmlvx�ihq\_�\ lhqdZo�baf_j_gby��ih�ljb�baf_j_gby�aZ�\_]_lZpbhgguc�i_jbh^���������]]���
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Kh\f_klgh_� bkihevah\Zgb_� fh^_e_c� qbke_gghklb� fbdjhhj]Zgbafh\� \ dhgljhevghf� baZ]jyag_gghf� mqZkldZo� iha\hey_l� j_rblv� aZ^Zqm� \hkklZgh\e_gby� hlkmlkl\mxsbo� beb�mljZq_gguo� ^Zgguo�� GZijbf_j�� fh`gh� \hkklZgh\blv� ih^_dZ^gmx� ^bgZfbdm� qbke_gghklb�fbdjhhj]Zgbafh\� gZ� ijhly`_gbb� \k_]h� i_jbh^Z� ijh\_^_gb_� fhgblhjbg]Z�� g_kfhljy� lh�� qlh�gZ[ex^_gb_�ijh\h^beb���jZaZ�aZ�\_]_lZpbhgguc�i_jbh^��<hafh`ghklv�\hkklZgh\e_gby�^Zgguo�h[mkeh\e_gZ� l_f��qlh�fh^_eb�^hklZlhqgh� lhqgh� khhl\_lkl\mxl� wdki_jbf_glm��\ hkh[_gghklb�\lhqdZo� gZ[ex^_gbc�� djhf_� lh]h�� \ ijhf_`mlhqguo� lhqdZo� bf_xsb_ky� ©hihjgu_ª� [Zah\u_�^Zggu_� h f_l_hjheh]bq_kdbo� mkeh\byo�� dhlhju_� kms_kl\_gguf� h[jZahf� \ebyxl� gZ� ^bgZfbdm�qbke_gghklb� fbdjhnehju�� < dZq_kl\_� ijbf_jZ� gZ� jbk��� b �� ijb\_^_gu� ]jZnbdb�\hkklZgh\e_gguo� agZq_gbc� qbke_gghklb� ihebkZoZjb^kbgl_abjmxsbo� fbdjhhj]Zgbafh\� gZ�mqZkldZo�� aZ]jyag_gguo�f_^vx� b jlmlvx� ^haZfb� �� b ��I>D��DZd� \b^gh� ba� wlbo� ]jZnbdh\�� gZ�\hkklZgh\e_ggmx� djb\mx� ohjhr__� mdeZ^u\Zxlky� ^Zggu_�� ihemq_ggu_� \h� \j_fy� ijh\_^_gby�fhgblhjbg]Z�
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Jbk�����=jZnbd�\hkklZgh\e_gguo�^_dZ^guo�agZq_gbc�qbke_gghklb�ihebkZoZjb^kbgl_abjmxsbo�fbdjhhj]Zgbafh\�gZ�mqZkld_��aZ]jyag_gghf�f_^vx��aZ�\_]_lZpbhgguc�i_jbh^� �����]�



�

��
��
��
��
��

��

� � � � � � � � � �� �� ��

I>D���jZkq_lgu_ I>D���jjZkq_lgu_I>D���lZ[ebqu_ I>D���lZ[ebqgu_

Jbk�����=jZnbd�\hkklZgh\e_gguo�^_dZ^guo�agZq_gbc�qbke_gghklb�ihebkZoZjb^kbgl_abjmxsbo�fbdjhhj]Zgbafh\�gZ�mqZkld_��aZ]jyag_gghf�jlmlvx��aZ�\_]_lZpbhgguc�i_jbh^������]�
LZdbf� h[jZahf�� ijh\_^_ggufb� bkke_^h\Zgbyfb� ihdZaZgZ� \hafh`ghklv� fh^_ebjh\Zgby�qbke_gghklb�fbdjhhj]Zgbafh\�\ ihq\_�gZ�hkgh\_�bg^mdlb\gh]h�ih^oh^Z��k ijbf_g_gb_f�F=M:��Ihemq_ggu_� fh^_eb� \ ^hklZlhqghc� kl_i_gb� kh\iZ^Zxl� k wdki_jbf_glZevgufb� ^Zggufb�� qlh�^Z_l� \hafh`ghklv� bkihevah\Zlv�bo� \ kbkl_f_� wdheh]bq_kdh]h�fhgblhjbg]Z� ihq\u� ^ey� hp_gdb�kblmZpbc�� \hkklZgh\e_gby� ^Zgguo� \ ijhf_`mlhqguo� lhqdZo� b ijh]ghabjh\Zgby� jZa\blby�fbdjhhj]Zgbafh\�\ hij_^_e_gguo�wdheh]bq_kdbo�mkeh\byo��
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Ebl_jZlmjZ�� B\Zog_gdh� :�=�� Bg^mdlb\guc� f_lh^� kZfhhj]ZgbaZpbb� fh^_e_c� keh`guo� kbkl_f� � D���GZmdh\Z�^mfdZ������� � ���k��� B\Zog_gdh� :�=��� Kl_iZrdh� <�K�� Ihf_ohmklhcqb\hklv� fh^_ebjh\Zgby�� Db_\�� GZmdh\Z�^mfdZ������� ± ��� k��� Kl_iZrdh� <�K��� DhiiZ�X�<�� Hiul� ijbf_g_gby� kbkl_fu� :KLJB>� ^ey� fh^_ebjh\Zgby�wdhghfbq_kdbo�ijhp_kkh\�ih� klZlbklbq_kdbf�^Zgguf� ���Db[_jg_lbdZ�b \uq� l_ogbdZ� ������ � <ui����� � K� �������� Djhlh\� =�B��� DhiiZ� X�<�� Kl_iZrdh� <�K�� Bgl_jZdlb\gh_� fh^_ebjh\Zgb_� keh`guo�h[t_dlh\�gZ�hkgh\_�Ze]hjblfh\�F=M:�� ���Db[_jg_lbdZ�b \uq� l_ogbdZ��������\ui����� �K��������� :g^j_xd� ?�B��� BmlbgkdZy� =�:��� I_ljmrZ� A�<�� =hf_hklZa� fbdjh[guo� khh[s_kl\� ihq\��aZ]jyag_gguo�ly`_eufb�f_lZeeZfb����F�djh[�he� `mjgZe�� ����� ± ������� � K��������� 1mlbgkvdZ�=�H���I_ljmrZ�A�<��J_abkl_glg�klv� �jmglh\bo�f�djhhj]Zg�af�\�^h�aZ[jm^g_ggy��jmgl�\�\Z`dbfb�f_lZeZfb����F�djh[�he��`mjgZe��� ������ ���������� K�������
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=�H�1mlbgkvdZ��X�<�DhiiZ�Fh^_ex\Zggy�aZe_`ghkl��qbk_evghkl��f�djhhj]Zg�af�\�\�^�dhgp_gljZp���\Z`dbo�f_lZe�\�m�jmgl�A \bdhjbklZggyf� �gl_jZdlb\gh�� kbkl_fb�:KLJ1>��sh� [Zam}lvky� gZ� Ze]hjblfZo�F=M:�� aZ�_dki_jbf_glZevgbfb�^Zgbfb�ih[m^h\Zgh�fZl_fZlbqg��fh^_e���yd��hibkmxlv� af�gb�qbk_evghkl��f�djhhj]Zg�af�\�m aZe_`ghkl��\�^�gbadb�_dheh]�qgbo�nZdlhj�\�lZ�ijbkmlghkl��\Z`dbo�f_lZe�\�m�jmgl��� IhdZaZgh� i_jki_dlb\g�klv� \bdhjbklZggy� �g^mdlb\gh]h� i�^oh^m� ^ey� fh^_ex\Zggy�f�djh[�heh]�qgbo�ijhp_k�\�m �jmgl���
=�:�BmlbgkdZy��X�<�DhiiZ�Fh^_ebjh\Zgb_�aZ\bkbfhklb�qbke_gghklb�fbdjhhj]Zgbafh\�hl�dhgp_gljZpbb�ly`_euo�f_lZeeh\�\ ihq\_�K ijbf_g_gb_f�bgl_jZdlb\ghc�kbkl_fu�:KLJB>�f_lh^hf�]jmiih\h]h�mq_lZ�Zj]mf_glh\�ih�wdki_jbf_glZevguf�^Zgguf�ihkljh_gu�fZl_fZlbq_kdb_�fh^_eb��dhlhju_�hibku\Zxl�baf_g_gb_�qbke_gghklb�fbdjhhj]Zgbafh\� \ aZ\bkbfhklb� hl� jy^Z� wdheh]bq_kdbo�nZdlhjh\� b ijbkmlkl\by�ly`_euo� f_lZeeh\� \ ]jmgl_��IhdZaZgZ� i_jki_dlb\ghklv� bkihevah\Zgby� bg^mdlb\gh]h� ih^oh^Z�^ey�fh^_ebjh\Zgby�fbdjh[bheh]bq_kdbo�ijhp_kkh\�\ ]jmgl_�
*�2�,XW\QVND��<X�9�.RSSD0RGHOLQJ�WKH�'HSHQGHQFH�RI�0LFURRUJDQLVP�3RSXODWLRQ�RQ�WKH�+HDY\�0HWDOV�&RQFHQWUDWLRQ�LQ�D�6RLO�%\� WKH� XVH� RI� WKH� LQWHUDFWLYH� V\VWHP�$675,'�� EDVHG� RQ� WKH� *URXS�0HWKRG� RI� 'DWD� +DQGOLQJ��PDWKHPDWLFDO� PRGHOV� DUH� FRQVWUXFWHG� IURP� H[SHULPHQWDO� GDWD� GHVFULELQJ� FKDQJHV� LQ� SRSXODWLRQ RI�PLFURRUJDQLVPV�DV�GHSHQGLQJ�RQ�D�QXPEHU�RI�HFRORJLFDO�IDFWRUV�DQG�SUHVHQFH�RI�KHDY\�PHWDOV�LQ�D�VRLO��3HUVSHFWLYHQHVV� RI� XVLQJ� WKH� LQGXFWLYH� DSSURDFK� WR� PRGHOLQJ� PLFURELRORJLFDO� SURFHVVHV� LQ� D� VRLO LV�VKRZQ��


