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j_amevlZlu�gZ�ijh\_jhqghc�\u[hjd_��Kj_^b�hlh[jZgguo�fh^_e_c�hklZxlky�lhevdh�l_��dhlhju_�©\iblZebª� \ k_[y� g_qlh� [hevr__�� q_f� ohjhrZy� ZiijhdkbfZpby� \ maeZo� bgl_jiheypbb�� hgb�©m]Z^u\Zxlª�ih\_^_gb_�nmgdpbb���� \ h[eZklb��g_�ho\Zq_gghc�wdki_jbf_glhf��<h�\lhjhf�jy^m�Ze]hjblfZ� ihemq_ggu_� gZ� h[mqZxs_c� \u[hjd_� agZq_gby� \L�� khhl\_lkl\mxsb_� hlh[jZgguf�fh^_eyf��jZkkfZljb\Zxlky�\ dZq_kl\_�Zj]mf_glh\�gh\h]h�jy^Z� ������������  ������� VVV \\I]\\I]\\I] �    ���A^_kv� nmgdpbb� I hklZxlky� ij_`gbfb� b khhl\_lkl\mxl� khhlghr_gbyf� ���� beb� ����� gh�Zj]mf_glZfb� wlbo� nmgdpbc� \uklmiZxl� i_j_f_ggu_� \L�� Dhwnnbpb_glu� gh\uo� fh^_e_c� ����gZoh^ylky�ih�FGD�gZ�lhqdZo�lhc�`_�h[mqZxs_c�ihke_^h\Zl_evghklb��Gh\u_�fh^_eb�ijh\_jyxlky�gZ� lhqdZo� ijh\_jhqghc� ihke_^h\Zl_evghklb�� b kj_^b� gbo� \u[bjZ_lky� 6 gZbemqrbo�� dhlhju_�bkihevamxlky�\ dZq_kl\_�Zj]mf_glh\�ke_^mxs_]h�lj_lv_]h�jy^Z�b l�^�Keh`ghklv�ihebghfh\�\hajZklZ_l�hl�jy^Z�d jy^m��LZd��gZijbf_j��\h�\lhjhf�jy^m�[m^ml�ihemq_gu�ihebghfu��kh^_j`Zsb_�g_ebg_cgu_�qe_gu�\b^Z� �[� [���� �[� [���� � ��[ [���� � ��[ [� [�� b l�^��Dhwnnbpb_glu� wlbo ihebghfh\� fh]ml� [ulv� hij_^_e_gu� ih� l_f� `_� lhqdZf� h[mqZxs_c�ihke_^h\Zl_evghklb�b g_�lj_[mxl�^hihegbl_evghc�bgnhjfZpbb��ohly�bo�keh`ghklv�\k_�\j_fy�\hajZklZ_l�� Ijb� wlhf� qbkeh� hij_^_ey_fuo� dhwnnbpb_glh\� agZqbl_evgh� ij_\hkoh^bl� qbkeh�lhq_d�h[mqZxs_c�ihke_^h\Zl_evghklb��?keb�[u�g_�[ueh�\g_rg_]h�^hiheg_gby��l�_��ijh\_jhqghc�\u[hjdb�� lh� Ze]hjblfu� F=M:�� [eZ]h^Zjy� keh`ghklb� kbgl_abjm_fuo� ihebghfh\�� fh]eb� [u�Z[khexlgh� lhqgh� Ziijhdkbfbjh\Zlv�nmgdpbx� ���� \h� \k_o� lhqdZo� h[mqZxs_c \u[hjdb�� gh� ijb�wlhf� g_� hklZehkv� [u� gbdZdbo� ]ZjZglbc� m^h\e_l\hjbl_evgh]h� ih\_^_gby� \hkklZgZ\eb\Z_fhc�nmgdpbb�gZ�gh\uo�lhqdZo�<hafh`ghklv� lhqghc� ZiijhdkbfZpbb� nmgdpbb� ���� \ maeZo� bgl_jiheypbb� [eZ]h^Zjy�g_h]jZgbq_gghfm� \hajZklZgbx� keh`ghklb� Ziijhdkbfbjmxs_]h� ihebghfZ� [_a� ihiheg_gby�h[mqZxs_c� \u[hjdb� y\ey_lky� \Z`ghc� b bkdexqbl_evghc� hkh[_gghklvx�F=M:�� ^Zxs_c� _fm�g_hkihjbfu_� ij_bfms_kl\Z� i_j_^� ^jm]bfb� f_lh^Zfb�� H^gZdh� bf_ggh� wlZ� hkh[_gghklv� ijb�hlkmlkl\bb�\g_rg_]h�^hiheg_gby�\e_q_l�aZ�kh[hc�g_ij_^kdZam_fh_�ih\_^_gb_�Ziijhdkbfbjmxs_]h�ihebghfZ� \ h[eZklb�� g_ho\Zq_gghc� wdki_jbf_glhf�� <g_rg__� ^hiheg_gb_� g_� ^himkdZ_l�i_j_mkeh`g_gby�b hklZgZ\eb\Z_l�Ze]hjblf�ijb�mom^r_gbb�ih\_^_gby�fh^_eb�gZ�gh\uo�^Zgguo��:e]hjblf� hklZgZ\eb\Z_lky� kjZam� `_� ih� ^hklb`_gbb� _^bgkl\_ggh]h fbgbfmfZ� hldehg_gbc��ihemq_gguo�gZ�ijh\_jhqghc� \u[hjd_��L_f� kZfuf� \u[bjZ_lky�fh^_ev� hilbfZevghc� keh`ghklb��mklZgZ\eb\ZxsZy� dhfijhfbkk�f_`^m� keh`ghklvx� b h[t_fhf� bgnhjfZpbb�� bkihevam_fhc� ijb�kbgl_a_� fh^_eb�� DZd� lhevdh� keh`ghklv� ij_\ukbl� \hafh`ghklb� h[mqZxs_c� bgnhjfZpbb��ijhp_kk�kbgl_aZ�fh^_eb�ij_djZsZ_lky�
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Hkh[_gghklb�f_lh^Z�ij_^_evguo�mijhs_gbc��FIM�<kydZy�bg^mdpby�\dexqZ_l�\ k_[y�we_f_glu�^_^mdpbb�b k�g_c�g_ij_ju\gh�k\yaZgZ��©H[s__�kms_kl\m_l�ebrv�\ hl^_evghf��q_j_a�hl^_evgh_� ����Qlh[u�ihgylv��gm`gh�wfibjbq_kdb�gZqZlv�ihgbfZgb_��bamq_gb_��hl� wfibjbb�ih^gbfZlvky�d h[s_fmª� >�@��B��gZh[hjhl��^_^mdpby�y\ey_lky� h[jZs_gb_f� bg^mdpbb�� LZdZy� ^bZe_dlbq_kdZy� \aZbfhk\yav� bg^mdpbb� b ^_^mdpbb�ijb\h^bl�d fukeb�h lhf��qlh�\kydb_�bg^mdlb\gu_�f_lh^u�^he`gu�kh^_j`Zlv�\ k_[_�we_f_gl�^_^mdpbb�� l�_�� hibjZlvky� gZ� g_dhlhju_� ml\_j`^_gby�� ijh\_jylv� gZ� gbo� ijZ\bevghklv�bg^mdlb\gh]h�\u\h^Z�gZ�\k_o�wlZiZo�nhjfbjh\Zgby��Bf_ggh�wlb khh[jZ`_gby�[ueb�ijbgylu�\h�\gbfZgb_�ijb� kha^Zgbb�FIM��< wlhf�f_lh^_� \g_rgbf� ^hiheg_gb_f� y\ey_lky� ^_^mdlb\gh_�ml\_j`^_gb_� �l_hj_fZ���g_�iha\heyxs__�i_j_mkeh`gylv�j_amevlbjmxsmx�fh^_ev��ihkljh_ggmx�f_lh^Zfb�bg^mdpbb��A^_kv��lZd `_�dZd�b \�F=M:��\g_rg__�^hiheg_gb_�y\ey_lky�nbevljhf��hl[jZku\Zxsbf �fmkhj�� b hklZ\eyxsbf� lhevdh� lh�� qlh� nhjfbjm_l� ZgZebabjm_fmx�aZdhghf_jghklv�����AZ^ZqZ�\hkklZgh\e_gby�fgh]hf_jghc�nmgdpbb���� \ FIM�kgZqZeZ�k\h^blky�d klZg^Zjlghc�aZ^Zq_�h[mq_gby�jZkihagZ\Zgbx�h[jZah\��HJH���Z aZl_f�j_r_gb_�aZ^Zqb�HJH�h[_ki_qb\Z_l�j_r_gb_� aZ^Zqb� \hkklZgh\e_gby� k aZ^Zgguf� dZq_kl\hf� b gZ^_`ghklvx�� Imklv aZ^ZgZ�h[mqZxsZy�\u[hjdZ�iZj�[�\�������[O\O�� ]^_� Q[ � \_dlhj��Z Q\ � kdZeyj��hij_^_eyxsbc� agZq_gb_�nmgdpbb� ) ���� \ lhqd_�� khhl\_lkl\mxs_c� \_dlhjm� Q[ �� Lj_[m_lky� \hkklZgh\blv� fgh]hf_jgmx�g_ij_ju\gmx�nmgdpbx�) lZd��qlh[u�̂ ey�ex[h]h� Q[ \uihegyehkv�g_jZ\_gkl\h[DQQ d� ��[)\ � ���]^_�D � iZjZf_lju�\hkklZgZ\eb\Z_fhc�nmgdpbb�IhklZ\bf��dZd�b \ >�@��dZ`^hfm� Q[ \ khhl\_lkl\b_�^\Z�agZq_gby�\��� �� [[ QQQQ � � \\\\ ���Ijb wlhf�h[mqZxsZy�\u[hjdZ�m\_ebqblky�\^\h_�b jZa^_eblky�gZ�^\Z�ih^fgh`_kl\Z�9�b 9���h^gh�ba�dhlhjuo�kh^_j`bl�we_f_glu�� �Q[ �� �Q\ ���Z ^jm]h_�� �Q[ �� �Q\ ���Ih^fgh`_kl\Z�9� b9� fh`gh� jZkkfZljb\Zlv� dZd� aZ\_^hfh� jZa^_ebfu_�� h[jZau�� b _keb� m^Z_lky� jZa^_eblv� wlb�h[jZau��lh�l_f� kZfuf�m^Z_lky�\hkklZgh\blv�nmgdpbx�)�[�D��� ]ZjZglbjmxsmx�\uiheg_gb_����� ^ey� \k_c� h[mqZxs_c� \u[hjdb�� GZjmr_gb_� khhlghr_gby� ���� [m^_l� ijhbkoh^blv kqZklhlhc� hrb[hqgh]h� jZkihagZ\Zgby� h[jZah\� 9� b 9��� >ey� jZa^_e_gby� h[jZah\� fh`gh�bkihevah\Zlv� ex[hc� Ze]hjblf� h[mq_gby� jZkihagZ\Zgbx� h[jZah\�� \ lhf� qbke_� b ZevnZ�ijhp_^mjm >�@��dhlhjZy��\ k\hx�hq_j_^v��y\ey_lky�h^ghc�ba�j_ZebaZpbc�f_lh^Z�ij_^_evguo�mijhs_gbc��?keb� ZevnZ�ijhp_^mjZ�ijb\_^_l�d mki_om�� lh� l_f� kZfuf�[m^_l� kbgl_abjh\Zgh�ijhkljZgkl\h� fZehc� jZaf_jghklb�� \ dhlhjhf� j_rZxsZy� nmgdpby� hdZ`_lky� ebg_cghc� ih�iZjZf_ljZf�� b ijb� wlhf� gb gZ� h^ghc� ba� lhq_d� h[mqZxs_c� \u[hjdb� g_� [m^_l� gZjmr_gh�g_jZ\_gkl\h� ����� < dZq_kl\_� j_rZxs_c�� Z agZqbl�� b Ziijhdkbfbjmxs_c� nmgdpbb� )�[�D���
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bkihevam_lky� ihebghf� ����� \ dhlhjhf� P�jZaf_jghklv� \_dlhjZ� ; [�o������[P��� Z D �gZkljZb\Z_fu_�iZjZf_lju�K ]_hf_ljbq_kdhc� lhqdb� aj_gby� ihebghf� ���� ij_^klZ\ey_l� kh[hc� ]bi_jiehkdhklv� \kijyfeyxs_f�ijhkljZgkl\_�h[h[s_gguo�dhhj^bgZl�[L��[L[M��[L[M[N ��b l�^��Bf_ggh�\ wlhf�kfuke_�j_rZxsZy� nmgdpby� [m^_l� ebg_cghc� ih� iZjZf_ljZf�� DZ`^h_� keZ]Z_fh_� ihebghfZ� fh`gh�jZkkfZljb\Zlv� dZd� bkoh^gh_� k\hckl\h� ^ey� ZevnZ�ijhp_^mju�� < dhgp_� dhgph\�� ijhp_^mjZ�\u[_j_l� lhevdh� l_� keZ]Z_fu_�� dhlhju_� g_� [m^ml� ijhlb\hj_qblv� g_jZ\_gkl\m� ����� l�_��ijhp_^mjZ� dZd� [u� ijhimkdZ_l� ihebghf� ���� q_j_a� kblh�� hklZ\b\� lhevdh� lh�� qlh� hij_^_ey_l�aZ\bkbfhklv ����� Z \_kv ©fmkhjª� [m^_l� hlk_yg��Ihemq_gguc�ihebghf� jZa^_ebl� \u[hjdm�gZ�^\Z� h[jZaZ� 9� b 9� b [m^_l� ebg_cguf� ih� gZkljZb\Z_fuf� iZjZf_ljZf�� gh� kms_kl\_ggh�g_ebg_cguf�ih�bkoh^guf�i_j_f_gguf�[L�< ijhp_kk_�h[mq_gby�qZklv�qe_gh\�ihebghfZ�hl[jZku\Z_lky��Z qZklv�bkihevam_lky� \dZq_kl\_�Zj]mf_glh\�nmgdpbb�)�[�D���LZdZy�khjlbjh\dZ�qe_gh\�ihebghfZ�hkms_kl\ey_lky�kihfhsvx� \g_rg_]h� ^hiheg_gby�� ij_^klZ\eyxs_]h� g_dhlhjh_� ^_^mdlb\gh_� ml\_j`^_gb_��hkgh\Zggh_� gZ� ij_^ihkuedZo� l_hjbb� wfibjbq_kdh]h� jbkdZ�� Hkgh\gh_� kh^_j`Zgb_� wlhc�l_hjbb�khklhbl�\ mdZaZgbb�l_o�mkeh\bc��ijb�\uiheg_gbb�dhlhjuo�wfibjbq_kdbc�jbkd� �l�_��jbkd��\uqbkey_fuc�ih� wfibjbq_kdbf�^Zgguf�� kh\iZ^Z_l�beb�ihqlb� kh\iZ^Z_l� kh� kj_^gbf�jbkdhf�� \uqbke_gguf� ih� [_kdhg_qguf� \u[hjdZf�� < dZq_kl\_� iZj� i_j\h]h� rZ]Z� ZevnZ�ijhp_^mju�ijbgbfZxlky�\k_�iZju��\L [L��L  � P�� >�@�H^gh� ba� p_gljZevguo� ml\_j`^_gbc� l_hjbb� wfibjbq_kdh]h� jbkdZ�� bkihevam_fhc� \jZfdZo� ijh[e_fu� HJH�� kh^_j`blky� \ l_hj_f_� >�@�� dhlhjZy� ]eZkbl� h lhf�� qlh� _keb� ba� 1j_rZxsbo�ijZ\be�\u[bjZ_lky�h^gh��[_ahrb[hqgh�jZa^_eyxs__�kemqZcgmx�b g_aZ\bkbfmx�\u[hjdm� ^ebgu O�� lh� k \_jhylghklvx ���K�� fh`gh� ml\_j`^Zlv�� qlh� \_jhylghklv� hrb[hqghc�deZkkbnbdZpbb�k ihfhsvx�wlh]h�ijZ\beZ�g_�ij_\ukbl�\_ebqbgu

O1 KH OQOQ � ����
=eZ\guc� kfuke� wlhc� l_hj_fu� khklhbl� \ lhf�� qlh� hgZ� mdZau\Z_l� \_jhylghklv� hrb[db�jZkihagZ\Zgby� ^ey� ex[h]h� h[t_dlZ�� \ lhf� qbke_� b g_� kh^_j`Zs_]hky� \ kemqZcghc� bg_aZ\bkbfhc� h[mqZxs_c� \u[hjd_� ^ebgu� O�� [_a� mdZaZgby� dZdbo�eb[h� \_jhylghklguo�oZjZdl_jbklbd�fgh`_kl\ 9� b 9���Bkihevamxlky�lhevdh�wfibjbq_kdb_�^Zggu_�\u[hjdb� �nZdl�[_ahrb[hqgh]h� jZa^_e_gby� \u[hjdb� ^ebgu� O��� Z \u\h^� ^_eZ_lky� ^ey� ex[hc� kemqZcghc� bg_aZ\bkbfhc� \u[hjdb�� \ lhf� qbke_� b ^ey� kZfhc� g_[eZ]hijbylghc�� l�_�� jZkkfZljb\Z_lky� ^Z`_�kZfh_�g_[eZ]hijbylgh_�jZkiheh`_gb_�lhq_d�\u[hjdb�^ebgu�O�WlZ�l_hj_fZ�e_]eZ�\ hkgh\m�l_hjbb�j_^mdpbb��gZ�dhlhjhc�[Zabjm_lky�f_lh^�ij_^_evguo�mijhs_gbc�� K i_j\h]h� \a]ey^Z� ml\_j`^_gb_� l_hj_fu� g_� hklZ\ey_l� rZgkh\� gZ� ijb_fe_fh_�j_r_gb_� aZ^Zqb� HJH�� lZd� dZd� qbkeh� 1�� l�_�� qbkeh� kihkh[h\�� dhlhjufb� fh`gh� jZa^_eblv�
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ex[mx�\u[hjdm�^ebgu�O gZ�^\Z�h[jZaZ�\u[jZgguf�deZkkhf�j_rZxsbo�ijZ\be�hdZaZehkv�hq_gv�[hevrbf�� Z ihwlhfm� kebrdhf� [hevrhc� hdZau\ZeZkv� \_jhylghklv� hrb[db�� >ey� kgb`_gby�\_jhylghklb� hrb[db� gm`gh� m\_ebqb\Zlv� ^ebgm� h[mqZxs_c� \u[hjdb� O ^h� nZglZklbq_kdbo�jZaf_jh\�� LZd�� ^ey� ebg_cgh]h� �kZfh]h� ijhklh]h�� j_rZxs_]h� ijZ\beZ� ijb� jZaf_jghklb�ijhkljZgkl\Z�P ����b ijb�H ����b ���K� ����h[mqZxsZy�\u[hjdZ�^he`gZ�kh^_j`Zlv�g_�f_g__������h[t_dlh\��>ey�[he__�keh`guo�ijZ\be�\_ebqbgZ�O [ukljh�\hajZklZ_l�Kh�\j_f_g_f�[ueh� aZf_q_gh��qlh�ijb_fe_fuo� agZq_gbc�\_jhylghklb�hrb[db�fh`gh�^hklbqv�g_�lhevdh�ih\ur_gb_f�O��Wlh�fh`_l�[ulv�^hklb]gmlh�aZ�kq_l�kgb`_gby�jZaf_jghklb�ijhkljZgkl\Z�b ij_^_evgh]h��\iehlv�^h�ebg_cgh]h��mijhs_gby�j_rZxs_]h�ijZ\beZ��lZd�dZd�qbkeh�1 hq_gv�kbevgh�aZ\bkbl�b hl�wlbo�iZjZf_ljh\��< wlhf�b khklhbl�]eZ\gZy�b^_y�l_hjbb�j_^mdpbb��dhlhjZy�^Z_l�kihkh[u�hl[jZku\Zgby�g_kms_kl\_gghc�bgnhjfZpbb� �hl[jZku\Zgby��fmkhjZ���b \u^_e_gby�lhevdh�lh]h��qlh�kihkh[kl\m_l�h[t_^bg_gbx�h[t_dlh\�\ h[jZau�beb�\ghkbl� jZaebqb_� f_`^m� gbfb�� AZ^ZqZ� kbgl_aZ� keh`g_crbo� jZa^_eyxsbo� ih\_joghkl_c� \bkoh^ghf� �aZkhj_gghf�� ijhkljZgkl\_� h]jhfghc� jZaf_jghklb� aZf_gy_lky� aZ^Zq_c� kbgl_aZ�lZdh]h� ijhkljZgkl\Z� fZehc� jZaf_jghklb� �Q���P��� \ dhlhjhf� h[jZau�� ij_^klZ\e_ggu_�h[mqZxs_c� \u[hjdhc�� e_]dh� jZa^_eyxlky� ijhkluf� �qZs_� \k_]h� � ebg_cguf�� j_rZxsbf�ijZ\behf��Ijb�wlhf�]ZjZglbjm_lky�aZjZg__�aZ^ZggZy�\_jhylghklv�ijZ\bevgh]h�jZkihagZ\Zgby�gh\uo� h[t_dlh\� k aZjZg__� aZ^Zgghc� gZ^_`ghklvx�� >jm]bfb� keh\Zfb�� ij_`^_� \k_]h�ijb\h^blky� \ khhl\_lkl\b_� keh`ghklv� bg^mpbjm_fuo� dhgkljmdpbc� k bf_xsbfky� h[t_fhf�bgnhjfZpbb�� Bkoh^gZy� aZ^ZqZ� j_^mpbjm_lky� \ [he__� ijhklmx� \ lZdhc� kl_i_gb�� qlh[u� _z�keh`ghklv�g_�ij_\urZeZ�\hafh`ghkl_c�wfibjbq_kdbo�^Zgguo��l�_��keh`ghklv�^he`gZ�[ulv�g_�\ur_�lhc��dhlhjZy�fh`_l�m\_j_ggh�ijhy\blvky�\ jZfdZo�bf_xs_cky�bgnhjfZpbb�Hkgh\hc� j_^mdpbb� ijb� bg^mdlb\ghf� kbgl_a_� ijhkljZgkl\Z� y\ey_lky� ^_^mdlb\gh_�ml\_j`^_gb_� ijb\_^_gghc� \ur_� l_hj_fu�� JZkrbj_gb_� ijhkljZgkl\Z� h]jZgbq_gh�^_^mdlb\guf� ml\_j`^_gb_f�� dhlhjh_� g_� ^himkdZ_l� gbdZdbo� mkeh`g_gbc� [_a� kms_kl\_ggh]h�memqr_gby� j_amevlZlZ�� >_^mdlb\gh_� ml\_j`^_gb_� l_hj_fu� dZd� [u� \a\_rb\Z_l� dZ`^h_�mkeh`g_gb_� b hij_^_ey_l�� q_]h� hgh� klhbl�� Hkms_kl\ey_lky� ihke_^h\Zl_evguc� kbgl_a�ijhkljZgkl\Z��\ dhlhjhf�\hafh`gh�ebg_cgh_�jZa^_e_gb_��Ijb�wlhf�^_^mdlb\gh_�ml\_j`^_gb_�ijh\_jy_lky� hq_gv� ijhklh� gZ� h[mqZxs_c� ihke_^h\Zl_evghklb�� >hdZaZgh >�@�� qlh� _keb�hj]Zgbah\Zlv�ihke_^h\Zl_evguc�kbgl_a�ijhkljZgkl\Z��\ dhlhjhf��\ dhgp_�dhgph\��gZklmibl�ebg_cgh_�jZa^_e_gb_�h[jZah\��aZ^Zgguo�gZ�h[mqZxs_c�\u[hjd_�^ebghc� O� lh� OQ 1 ��Q� OQ P��]^_�P � qbkeh�i_j\bqguo�k\hckl\��ba�dhlhjuo�\u[bjZxlky�beb�nhjfbjmxlky�Q� ijbagZdh\�< f_lh^_� ij_^_evguo� mijhs_gbc� aZjZg__� mdZau\Z_lky� jZaf_jghklv� kbgl_abjm_fh]h�ijhkljZgkl\Z�Q���ij_\ur_gb_�dhlhjhc�ijb\h^bl�d ihl_j_�]ZjZglbc�^hklb`_gby�aZ^Zgguo�H bK��
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POQ OQ OQ� KH �� ����
>ey� lh]h��qlh[u�jZaf_jghklv�kbgl_abjm_fh]h�ijhkljZgkl\Z�g_�ij_\urZeZ�Q���\\h^blky�ihgylb_�jZa^_eyxs_c�kbeu�dZ`^h]h�ijbagZdZ�[L�

O[) LL ��� �� ZZ ����
]^_�ZL��ZL�� � qbkeh� h[t_dlh\� h[mqZxs_c� \u[hjdb�� ijZ\bevgh� deZkkbnbpbjm_fuo� ^h� b ihke_�ihy\e_gby� ijbagZdZ� [L�� IhdZaZgh >�@�� qlh� _keb� jZa^_eyxsZy� kbeZ� dZ`^h]h� ijbagZdZ��bkihevam_fh]h�^ey�kbgl_aZ�ijhkljZgkl\Z��\ur_�fZdkbfZevgh]h�^himklbfhc

�PLQ �� QO[) L  � ����
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��
wlhf� wlZi_� fh`gh� ^ey� dZ`^hc� iZju� \uqbkeylv� Z[khexlgmx� jZa^_eyxsmx� kbem�� Z fh`gh�mqblu\Zlv�©jZ[hlmª� kh\_jr_ggmx�m`_�hlh[jZggufb�ebg_cgufb�qe_gZfb��LZd�beb�bgZq_��\k_�iZju�� ihkljh_ggu_� ih� i_j_f_gguf� \�� \uqbke_gguf� Ze]hjblfhf� F=M:�� jZg`bjmxlky� ih�^_^mdlb\ghfm�djbl_jbx�jZa^_eyxs_c�kbeu��DZ`^hc�iZj_�[m^_l�khhl\_lkl\h\Zlv�h[h[s_ggZy�i_j_f_ggZy� LM[a >�@��Emqrb_�iZju��l�_��khhl\_lkl\mxsb_�bf�i_j_f_ggu_� LM[a bkihevamxlky�^ey�nhjfbjh\Zgby�iZj�gh\h]h�jy^Z�F=M:��>Ze__�jZ[hlZ_l�h[uqgZy�ko_fZ�F=M:��l�_��\k_f�iZjZf�ijbibku\Z_lky� k\hc� ihebghf� kh]eZkgh� ���� beb� ����� b gZoh^ylky� ih� h[mqZxs_c�ihke_^h\Zl_evghklb�_]h�dhwnnbpb_glu��<k_�ihebghfu�ijh\_jyxlky�gZ�ijh\_jhqghc�\u[hjd_�b P� emqrbo� ba� gbo� nhjfbjmxlky� \ iZju�� dZ`^Zy� ba� dhlhjuo� ijh\_jy_lky� ih� djbl_jbx�jZa^_eyxs_c� kbeu�� Kj_^b� \k_o� iZj� \u[bjZxlky� P� gZbemqrbo� b khhl\_lkl\mxsb_� bf�h[h[s_ggu_� i_j_f_ggu_� ;a bkihevamxlky� ^ey� nhjfbjh\Zgby� gh\uo� iZj� ^ey� Ze]hjblfZ�F=M:��LZdZy�ko_fZ�kh\f_klghc�jZ[hlu�^\mo�f_lh^h\�ij_^iheZ]Z_l�iZjZee_evgmx�jZ[hlm�^\mo�Ze]hjblfh\�² Ze]hjblfZ�F=M:�b Ze]hjblfZ�FIM��HklZgh\dZ� Ze]hjblfZ�FIM�ijhbkoh^bl�lh]^Z�� dh]^Z� gZ� dZdhf�lh� wlZi_� eb[h� ijhbahc^_l� [_ahrb[hqgh_� jZa^_e_gb_� \u[hjdb�� eb[h�Ze]hjblf� F=M:� ijb\_^_l� d mom^r_gbx� \g_rg_]h� djbl_jby�� DZd� b \� ij_^u^ms_c�dhf[bgbjh\Zgghc� ko_f_�� ijZ\beh� hklZgh\db� fh`gh� hklZ\blv� aZ� dhgkljmdlhjhf�� dhlhjuc�\u[_j_l�fhf_gl�hklZgh\db�eb[h�\ fhf_gl�hklZgh\db�FIM�eb[h��F=M:�

Ebl_jZlmjZ��� B\Zog_gdh�:�� =���Kl_iZrdh�<�K��Ihf_ohmklhcqb\hklv�fh^_ebjh\Zgby���Db_\��GZmdh\Z�^mfdZ��������� ����k������<Zkbev_\�<�B��L_hjby�j_^mdpbb�\ ijh[e_fZo�wdkljZiheypbb����Ijh[e_fu�mijZ\e_gby�bbgnhjfZlbdb��������������k������<Zkbev_\�<�B��Bg^mdpby�b j_^mdpby�\ ijh[e_fZo�wdkljZiheypbb����Db[_jg_lbdZ�b\uqbkebl_evgZy�l_ogbdZ��± ������± \ui�������� k�������������<Zigbd�<�G��:e]hjblfu�bijh]jZffu�\hkklZgh\e_gby�aZ\bkbfhkl_c��²F���GZmdZ� �����²���k������E_gbg�<�B��Nbehkhnkdb_�l_ljZ^b��F���Iheblba^Zl�������� ����k������<Zigbd�<�G���Q_j\hg_gdbk�:�Y��L_hjby�jZkihagZ\Zgby�h[jZah\���F���GZmdZ��������� ����k������9DVLO\HY�9�,��7KH�UHGXFWLRQ�3ULQFLSOH�LQ�3DWWHUQ�5HFRJQLWLRQ�/HDUQLQJ��35/��3UREOHP����3DWWHUQ�5HFRJQLWLRQ�DQG�,PDJH�$QDO\VLV��± ,QWHUSHULRGLFD��� �����± YRO����� 1R����� SS���������� <Zkbev_\�<�B��Bg^mdpby��^_^mdpby�b j_^mdpby�\ ijh[e_fZo�h[gZjm`_gby�aZdhghf_jghkl_c����Bkdmkkl\_gguc�bgl_ee_dl��±>hg_pdbc�=BBB��± ������� ����± k��



��
<Zkbev_\�<�B���EZg]_�L�B�Ijbgpbi�\g_rg_]h�^hiheg_gby�\ f_lh^_�]jmiih\h]h�mq_lZ�Zj]mf_glh\�b \�f_lh^_�ij_^_evguo�mijhs_gbcJZkkfZljb\Zxlky� b ZgZebabjmxlky� ^\Z� bg^mdlb\guo� f_lh^Z� \hkklZgh\e_gby� nmgdpbb� ² f_lh �̂]jmiih\h]h� mq_lZ� Zj]mf_glh\� �F=M:�� b f_lh^� ij_^_evguo� mijhs_gbc� �FIM���MdZau\Zxlky� bo�ij_bfms_kl\Z�i_j_^�^jm]bfb�f_lh^Zfb�b ihdZau\Z_lky�\hafh`ghklv�kh\f_s_gby�wlbo�f_lh^h\�kp_evx�memqr_gby�bo�wdkljZiheypbhgguo�k\hckl\�
<Zkbev}\�<�1���EZg]_�L�1�Ijbgpbi�ah\g�rgvh]h�^hih\g_ggy�\ f_lh^��]jmih\h]h�mjZom\Zggy�Zj]mf_gl�\�� \f_lh^� ]jZgbqgbo kijhs_gvJha]ey^Zxlvky� � ZgZe�amxlvky� ^\Z� �g^mdlb\gbo� f_lh^b� \�^l\hj_ggy� nmgdp�c� ² f_lh �̂ ]jmih\h]h�mjZom\Zggy� Zj]mf_gl�\� �F=M:�� � f_lh �̂]jZgbqgbo� kijhs_gv� �F=K���<dZamxlvky� �og��i_j_\Z]b�i_j_^� �grbfb� f_lh^Zfb� � ihdZam}lvky� fh`eb\�klv� kmf�s_ggy�pbo�f_lh^�\� a f_lhx�ihdjZs_ggy��og�o�_dkljZiheyp�cgbo�\eZklb\hkl_c�
9DVLOLHY�9�,���/DQJH�7�,�$Q�H[WHUQDO� VXSSOHPHQW�SULQFLSOH� LQ� WKH�JURXS�PHWKRG�RI�GDWD�KDQGOLQJ�DQG� LQ� WKH�PD[LPXPVLPSOLILFDWLRQ�PHWKRG�7ZR�LQGXFWLYH�PHWKRGV�RI�D�IXQFWLRQ�UHVWRUDWLRQ��PDLQO\�WKH�JURXS�PHWKRG�RI�GDWD�KDQGOLQJ��*0'+��DQG�WKH�PD[LPXP�VLPSOLILFDWLRQ�PHWKRG��060���DUH�FRQVLGHUHG�DQG�DQDO\]HG��7KHLU�DGYDQWDJHV�ZKHQ�FRPSDUHG� ZLWK� RWKHU� PHWKRGV� DUH� LQGLFDWHG� DQG� D� SRVVLELOLW\� RI� FRPELQDWLRQ� RI� WKHVH PHWKRGV� IRU�LPSURYLQJ�H[WUDSRODWLRQ�SURSHUWLHV�RI�WKHLUV�


