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Ijb� wlhf� ihgbfZ_lky�� qlh� \k_� ihlhfdb� h^gh]h� ihdhe_gby� bf_xlh^bgZdh\mx�kl_i_gv�jh^kl\Z�kh�k\hbfb�ij_^dZfb�b f_`^m�kh[hc�lh`_��l�_��\k_kb[ku b�ihemkb[ku f_`^m�kh[hc�\ h^bgZdh\hc�kl_i_gb�jh^kl\_ggu�K p_evx� dhgdj_lbaZpbb� b gZmqghc� lhqghklb� ijb\_^_ggmx� kbkl_fmjh^kl\Z�emqr_�bf_gh\Zlv�]_g_Zeh]bq_kdhc��b[h�hgZ�hij_^_ey_lky�jh^hkeh\ghc�l�_��h[sghklvx�ijhbkoh`^_gby��qlh�bf__l�kms_kl\_ggu_�g_^hklZldb�<h±i_j\uo�� bkihevam_fuc� dhwnnbpb_gl� ������� ml\_j`^Z_l�� qlhgZke_^kl\_gghklv� y\ey_lky� p_ehklghc� b keblghc� km[klZgpb_c�� dhlhjZyjZkij_^_ey_lky� \ ihdhe_gbyo� iheh\bgdZfb�� \ lh� \j_fy� dZd� gZke_^kl\_gghklv^bkdj_lgZ�b hl^_evghc�^bkdj_lhc�y\ey_lky�h^gZ�ojhfhkhfZ��?keb�bkoh^blv�ba]_g_Zeh]bq_kdhc� kbkl_fu� hij_^_e_gby� jh^kl\Z�� lh� \uoh^bl��qlh� kh\j_f_ggu_ihdhe_gby�g_�bf_xl�gZke_^kl\_gghklb�k\hbo�ij_^dh\�hl^Ze_gguo gZ� lukyqme_l� beb� ��� ihdhe_gbc�� b[h� ^hey� bo� djh\b� khklZ\ey_l� ������� qlh� agZqbl_evgh[hevr_�� q_f� bf__lky� \k_o� ]_gh\� m q_eh\_dZ� beb� `b\hlgh]h�� H^gZdh� dZdk\b^_l_evkl\m_l� gZmdZ�� gZke_^kl\_ggh� fu� gbq_f� g_� hlebqZ_fky� hl� k\hboij_^dh\��kms_kl\h\Z\rbo�b ^_kyldb�lukyq�e_l�gZaZ^�<h�\lhjuo��]_g_Zeh]bq_kdZy�kbkl_fZ�hij_^_e_gby�jh^kl\Z�bkoh^bl�ebrvba� h[sghklb�ijhbkoh`^_gby�� \ lh� \j_fy� dZd� ]eZ\guf� \ hij_^_e_gbb� jh^kl\Zy\ey_lky�h[sghklv�ijbagZdh\��k\hckl\��hkh[_gghkl_c�<�lj_lvbo��jh^kl\h�dhgklZlbjm_lky�ebrv�gZ�mjh\g_�hj]Zgbafh\��lh]^Z�dZdhgh�kms_kl\m_l�b gZ�mjh\g_�hl^_evguo�hj]Zgh\��de_lhd��fhe_dme�Kh\j_f_ggu_� ^hklb`_gby� ]_g_lbdb� lj_[mxl� ijh\_klb� hij_^_e_ggmxi_j_hp_gdm�l_o�ij_^klZ\e_gbc�b ihgylbc��qlh�keh`bebkv�\ klZju_�\j_f_gZ��Wlhg_h[oh^bfh�k^_eZlv�g_�lhevdh�ihlhfm��qlh�hldjulh�fgh]h�h[t_dlb\guo�aZdhgh\gZke_^kl\_gghklb�� gh� b ihlhfm�� qlh� wlh]h� lj_[m_l� kh\j_f_ggZy� ijZdlbdZ� kp_evx� [he__� wnn_dlb\gh]h� ijbf_g_gby� l_hj_lbq_kdbo� ^hklb`_gbc� \ jZaguohljZkeyo� [bheh]bb� b k_evkdh]h� ohayckl\Z�� Kj_^b� gbo� bkihevah\Zgb_ljZgkieZglZpbb�wf[jbhgh\��hj]Zgh\��de_lhd��bkihevah\Zgby�f_lh^h\� ]_gghc�b]_g_lbq_kdhc� bg`_g_jbb� k p_evx� ihemq_gby� ]_glZ\jh\� �]_g_lbq_kdb� gh\uohj]Zgbafh\���dehgbjh\Zgby�hj]Zgbafh\�b ij�DZd�g_�m^b\bl_evgh��gh�[bheh]bq_kdh_� y\e_gb_� jh^kl\_gghklv�g_�bf__lgZmqgh]h� hij_^_e_gby�� <k_� kms_kl\mxsb_� hij_^_e_gby� ghkyl� [hevr_xjb^bq_kdbc� oZjZdl_j�� g_`_eb� [bheh]bq_kdbc� b ihwlhfm� \ hkgh\_� e_`blh[sghklv�ij_^dh\��IjZ\^Z��ijb�wlhf�jZa^_eyxl�gZ�ijyfmx�jh^kl\_gghklv�hl_p±�kug�±�\gmd�b [hdh\mx�[jZlvy�±�k_klju�±�ie_fyggbdb�K lhqdb�aj_gby�]_g_lbdb�jh^kl\_gghklv�fh`gh�hij_^_eblv�dZd��h[sghklvijbagZdh\�� k\hckl\�� hkh[_gghkl_c� m ^\mo� beb� [he__� hkh[_c�� dhlhju_hij_^_eyxlky�h^bgZdh\h�b h^gh\j_f_ggh�^_ckl\mxsbfb�]_gZfb�LZdbf�h[jZahf��]_g_lbq_kdZy�kmsghklv�jh^kl\Z�aZdexqZ_lky�\ h[sghklbh^bgZdh\uo� k\hckl\� m g_kdhevdbo� hkh[_c� g_aZ\bkbfh� hl� ijhbkoh`^_gby�Ihkdhevdm� ijbagZdb� b k\hckl\Z� hij_^_eyxlky� ]_gZfb�� lh� b jh^kl\hhij_^_ey_lky� ]_gZfb��gh� lhevdh�^_ckl\mxsbfb� b d� lhfm�`_� h^gh\j_f_ggh� bh^bgZdh\h�=_g_lbq_kdZy� l_hjby� jh^kl\Z� ij_^hklZ\ey_l� \hafh`ghklv� lhqghhij_^_eylv�kl_i_gv�jh^kl\Z�\ ijhp_glZo��Ijb�wlhf�kl_i_gv�jh^kl\Z�ghkbl



gZa\Zgb_� ^fhx]_gghklb �'�� �ba� ]j_pdh]h� ±� h[sgh� ^_ckl\mxsb_� ]_gu�� bhij_^_ey_lky�nhjfmehc�
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Jbk�����Kl_i_gv�jh^kl\Z�f_`^m�hkh[yfb�ijb�^b]b[jb^ghf�kdj_sb\Zgbb�



Ba� nhjfmeu� \b^gh�� qlh� q_f� [hevr_� dhebq_kl\h� h[sbo� ijbagZdh\� mhkh[_c�� l_f� [hevr_� kl_i_gv� jh^kl\Z�� L_hj_lbq_kdb� kl_i_gv� jh^kl\Z� fh`_ldhe_[Zlvky� hl� gmey� ^h� _^bgbpu� g_aZ\bkbfh� hl� ijhbkoh`^_gby�� ;ebadbfb� dklhijhp_glghc� kl_i_gb� jh^kl\Z� y\eyxlky� h^ghycph\u_� [ebag_pu�� Bf_gghihwlhfm� m gbo� \hafh`gZ� ljZgkieZglZpby� hj]Zgh\� [_a� \kydbo� h]jZgbq_gbc�Kl_i_gv�jh^kl\Z�f_`^m�jh^bl_eyfb�b ^_lvfb�fh`_l�[ulv�kZfhc�jZaebqghc��ghg_�\k_]^Z������ihkdhevdm�agZqbl_evgZy�qZklv�ijbagZdh\�m ihlhfdh\�fh`_l�[ulvj_p_kkb\ghc�� g_� ijhy\eyxs_cky� m jh^bl_e_c�� Z ihwlhfm� b ljZgkieZglZpbyhj]Zgh\�beb�i_j_eb\Zgb_�djh\b�[hevr_c�qZklvx�m gbo�g_\hafh`gh�>hdZaZl_evkl\hf� lh]h�� qlh� \ hkgh\m� jh^kl\Z� g_h[oh^bfh� [jZlv� aZdhgu]_g_lbdb��Z g_�jh^hkeh\gmx�y\ey_lky�aZdhg�jZks_ie_gby��qlh�\b^gh�ba�jbk����Ijb\_^_gu� j_amevlZlu� ^b]b[jb^gh]h� kdj_sb\Zgby�� Bf__f� ljbihdhe_gby�� ^_^h\kdh_�� hlph\kdh_� b kugh\g_�� Kh]eZkgh� ]_g_Zeh]bq_kdhc]bihl_au�jh^kl\Z�^_lb�b jh^bl_eb�jh^kl\_ggu�f_`^m�kh[hc�gZ� �����Z ^_lb�b^_^u� ±�gZ� �����<k_� kb[ku�jh^kl\_ggu�f_`^m� kh[hc� lh`_�gZ� �����<k_�hq_gvijhklh� b hq_\b^gh�� H^gZdh� \ gZmd_� g_� \k_]^Z� qlh�� hq_\b^gh�� lh� ijZ\bevgh�Kl_i_gv�jh^kl\Z�b _klv�lZdbf�kemqZ_f��qlh�\b^gh�ba�ijb\_^_ggh]h�jbkmgdZ�DZd� \b^bf�� ^_^u� k jh^bl_eyfb� jh^kl\_ggu� gZ� ����� ihkdhevdmh^bgZdh\uo� ijbagZdh\� m gbo� iheh\bgZ�� H^gZdh� jh^kl\_ggu� hgb� ih� jZagufijbagZdZf��>_^�::\\� �: ±�[_euc�p\_l�dh`b��\ ±�k\bkeu_�mrb��jh^kl\_g_g�ihijbagZdm :�� p\_lm� dh`b�� >_^� ZZ<<� �Z ±� jy[hc� p\_l��� �< ±� klhyqb_� mrb��jh^kl\_g_g� ih� ijbagZdm <�� klhyqbf� mrZf�� LZdbf� h[jZahf�� kl_i_gv� jh^kl\Zh^bgZdh\Zy��gh�aZ�jZagufb�ijbagZdZfb��d lhfm�`_�^hfbgZglgufb��J_p_kkb\gu_]_gu� y\eyxlky� g_jZ[hlZxsbfb�� ijbagZdZ� g_� hij_^_eyxl�� Z ihlhfm� g_mqZkl\mxl� b \� hij_^_e_gbb� kl_i_gb� jh^kl\Z�� Ihwlhfm� h[h[sZlv� kl_i_gvjh^kl\Z�[_a�dhgdj_lbaZpbb�ijbagZdh\�g_evay�:gZebabjmy�kl_i_gv�jh^kl\Z�f_`^m�jh^bl_eyfb�b ^_lvfb��dhgklZlbjm_fnZdl��qlh��hgZ�dhe_[e_lky�\ ij_^_eZo�hl�gmey�^h�klZ�ijhp_glh\��LZd�hkh[v����iheghklvx� g_� jh^kl\_ggZ� k\hbf� jh^bl_eyf�� b[h� bf__l� ijbagZdb�� dhlhju_hlkmlkl\mxl�m jh^bl_e_c��Hkh[b�aZ��� ����������jh^kl\_ggu�jh^bl_eyf�gZ�klhijhp_glh\�� b[h� bf_xl� h^bgZdh\uc� k gbfb� n_ghlbi�� dhlhjuc� hij_^_ey_lkyh^bgZdh\uf�]_ghlbihf��Djhf_�lh]h��kj_^b�^_l_c�\hagbdZxl�hkh[b��dhlhju_�gZ����� jh^kl\_ggu� kh� k\hbfb� ^_^Zfb� ���� b ����� :gZeh]bqgZy� kblmZpbygZ[ex^Z_lky� b kj_^b� kb[kh\�� H^gb� hkh[b� jh^kl\_ggu� f_`^m� kh[hc� gZ� klhijhp_glh\����������������^jm]b_�gZ�������� �����beb���������lj_lvb�\hh[s_g_�jh^kl\_ggu�^jm]�^jm]m���� ������LZdbf�h[jZahf�� aZdhgu� ]_g_lbdb� ]h\hjyl�h lhf��qlh� kl_i_gv�jh^kl\Z�g_aZ\bkbl�hl jZkklhygby�f_`^m�ihdhe_gbyfb��Z hl�dhf[bgZpbhgguo�kblmZpbc�\i_jbh^� ]Zf_lh]_g_aZ� b hieh^hl\hj_gby�� Ijb� wlhf� hkh[b� jZagh]hijhbkoh`^_gby� fh]ml� bf_lv� [hevrmx� kl_i_gv� jh^kl\Z�� q_f� hkh[b� h^ghcjh^hkeh\ghc�� qlh� qZklh� gZ[ex^Z_lky� ijb� qbklhihjh^ghf� jZa\_^_gbb�� :ihwlhfm� ijb� hl[hj_� `b\hlguo� ^ey� k_e_dpbhgguo� p_e_c�� ij_`^_� \k_]h�g_h[oh^bfh� h[jZsZlv� \gbfZgb_� gZ� h[sghklv� ijbagZdh\�� Z m`� aZl_f� gZijhbkoh`^_gb_�� Ohly� gZbemqrbf� \ZjbZglhf� [m^_l� lhl�� ijb� dhlhjhfmqblu\Zxlky�]_g_lbq_kdZy�b ]_g_Zeh]bq_kdZy�klhjhgu�jh^kl\Z�ijb�h[jZah\Zgbb



gh\uo� ihjh^�� khjlh\�� ebgbc� b l�i��� Wlh� iha\hebl� [uklj__� ihemqblv]hfhab]hlguo�hkh[_c�aZ�k_e_dpbhggufb�ijbagZdZfb��qlh�b [m^_l�hij_^_eylv�boklZg^Zjlghklv�b klZ[bevghklv�\ [m^msbo�ihdhe_gbyo�Gh\uc� ih^oh^� ijb� hij_^_e_gbb� kl_i_gb� jh^kl\Z� ij_^hklZ\ey_l\hafh`ghklv� jZajZ[hlZlv� kljmdlmjgh�eh]bq_kdmx� ko_fm� jh^kl\Z�� dhlhjZymqblu\Z_l� keh`b\rmxky� ^\hckl\_ggmx� kbkl_fm� ihgylbc� kmsghklb� jh^kl\Z�hl^Z\Zy�dZ`^hfm�k\h_�agZq_gb_��Jbk���
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=_g_Zeh]bq_kdh_� ±� wlh� h[sghklv� ijhbkoh`^_gby�� Hgh� jZa^_ey_lky� gZnbeh]_g_lbq_kdmx� b hglh]_g_lbq_kdmx�� < i_j\hf� kemqZ_� mdZau\Z_l� gZijhbkoh`^_gb_� jZaguo� \b^h\ hl� h[s_]h� ^j_\g_]h� ij_^dZ�� \ ^jm]hf� �� gZijhbkoh`^_gb_� ihlhfdh\� b bo� f_klh� \ jh^hkeh\ghc�� < wlhf� kemqZ_hglh]_g_lbq_kdh_�jh^kl\h�jZa^_ey_lky�gZ�ijyfh_��hlpu�^_lb�\gmdb�b [hdh\h_�kb[ku�ihemkb[ku�ie_fyggbdb�=_g_lbq_kdh_� ±� wlh� _^bgkl\h� ijbagZdh\�� k\hckl\� b nmgdpbc� m hkh[_c\ayluo� \h� \gbfZgb_� g_aZ\bkbfh� hl� bo� ijhbkoh`^_gby�� iheZ�� \hajZklZ�� Hghih^jZa^_ey_lky�gZ�fgh]h�jZaebqguo�b \aZbfhaZ\bkbfuo�ih^jZa^_eh\�<gZqZe_� ±� wlh� kms_kl\h\Zgb_�� dZd� b \� ij_^u^ms_f� kemqZ_�nbeh]_g_lbq_kdh]h� b hglh]_g_lbq_kdh]h� jh^kl\Z�� Gh� ijb� wlhfnbeh]_g_lbq_kdh_� jh^kl\h� hij_^_ey_lky� dZd� gZebqb_� h[sbo� ]_gh\� mhj]Zgbafh\��dhlhju_�ijbgZ^e_`Zl�d ^\mf�beb�[he__�\b^Zf��< wlhf� kemqZ_�g_bf__l� agZq_gby�� jZ[hlZxl� wlb� ]_gu� beb� g_l� \ hl^_evgh� \aylhc� hkh[b�� b[h� \ihimeypbb� hgb� h[yaZl_evgh� j_Zebamxlky� ijb� hij_^_e_gguo� mkeh\byo�� GZfhe_dmeyjghf� mjh\g_� nbeh]_g_lbq_kdh_� jh^kl\h� hij_^_ey_lky� dhebq_kl\hf]hfheh]bqguo�mqZkldh\�\ ]_ghf_�hkh[_c��qlh�ijbgZ^e_`Zl�d jZaguf�\b^Zf�Hglh]_g_lbq_kdh_�jh^kl\h� ±� wlh�jh^kl\h� hkh[_c�h^gh]h� \b^Z�gZ�jZaguoklZ^byo� jZa\blby�� HgZ� ih^jZa^_ey_lky� gZ� Z\lh]_ggmx� b dk_gh]_ggmx�� Ih^Z\lh]_gguf�jh^kl\hf�ihgbfZ_lky�]_g_lbq_kdh_�jh^kl\h�^\mo�beb�[he__�hkh[_c�ijbgZ^e_`Zsbo�d h^ghc�jh^hkeh\ghc��Dk_gh]_ggh_�jh^kl\h�±�wlh�]_g_lbq_kdh_jh^kl\h� hkh[_c�� dhlhju_� g_� bf_xl� h[s_]h� ij_^dZ� b hlghkylky� d jZaguf]_g_Zeh]bq_kdbf�\_ldZf�< khklZ\�wlh]h�ih^jZa^_eZ�\oh^yl�hj]Zgh]_ggh_�b pblh]_ggh_�jh^kl\h��<i_j\hf�kemqZ_�bf__lky�\ \b^m�jh^kl\h�iZjguo�hj]Zgh\��dZd�ihqdb�b ^jm]b_��Hgbg_� fh]ml� [ulv� klhijhp_glgh� jh^kl\_ggufb�� ihlhfm� qlh� lZdb_� y\e_gby� dZdfmlZpbb��khfZlbq_kdbc�djhkkbg]h\_j�b g_ijZ\bevgh_�jZkoh`^_gby�ojhfhkhf�\fblha_�ijb\h^bl�d ]_g_lbq_kdhc�� Z�� ke_^h\Zl_evgh��b d� khfZlbq_kdhc�jZagbp_f_`^m� hj]ZgZfb��<h� \lhjhf� kemqZ_� bf__lky� \ \b^m� jh^kl\h� de_lhd�� dhlhju_bf_xl�h^bgZdh\mx�nhjfm��nmgdpbb��k\hckl\Z��D ijbf_jm��±�de_ldb�wibl_eby�furp� beb� bgu_�� H^ghjh^gu_� de_ldb� f_`^m� kh[hc� Z]j_]bjmxlky�� ZjZaghjh^gu_�wlh]h�k\hckl\Z�ebr_gu�De_lhqgh_�jh^kl\h�\ k\hx�hq_j_^v�fh`_l�[ulv�jZa^_e_gh�gZ�^\_�qZklb�hj]Zgghfhe_dmeyjgmx�b g_hj]Zgghfhe_dmeyjgmx��< i_j\hf� kemqZ_�j_qv�b^_lh[� h^bgZdh\uo� hj]Zgbq_kdbo� fhe_dmeZo�� ]_gZo�� [_edZo�� `bjZo� b l�i�Jh^kl\_ggu_�fhe_dmeu�g_�\uau\Zxl�\ hj]Zgbaf_�bffmggh]h�hl\_lZ��GZijbf_j�bgkmebg� k\bgvb� bkihevam_lky� ijb� e_q_gbb� ^bZ[_lZ� m ex^_c� ihlhfm�� qlh� _]hfhe_dmeZ� aZ� k\h_c� kljmdlmjhc� ihqlb� lZdZy�`_�� dZd� b m� q_eh\_dZ�� <h� \lhjhfkemqZ_�bf__lky�\ \b^m�g_hj]Zgbq_kdb_�fhe_dmeu��dhlhju_�ijbgbfZxl�mqZklb_\ kbgl_a_� hj]Zgbqguo� fhe_dme� b bf_xl� h^bgZdh\uc� bahlhiguc� khklZ\�\Ze_glghklv� b fgh]b_� ^jm]b_� nbabdh�obfbq_kdb_� k\hckl\Z�� Ijb� wlhfg_hj]Zgghfhe_dmeyjgh_� jh^kl\h� fh`gh� jZa^_eblv� gZ� ]hfh]_ggh_�� dh]^Zh[t_^bgyxlky�h^bgZdh\u_�obfbq_kdb_�we_f_glu�beb�fhe_dmeu�b ]_l_jh]_ggh_�dh]^Z�Z]j_]bjmxl�jZagu_�obfbq_kdb_�we_f_glu�gZ�hkgh\_�h^bgZdh\uo�k\hckl\



b hkh[_gghkl_c��h[jZamy�keh`gu_�hj]Zgbq_kdb_�kh_^bg_gby��dhlhju_�b e_`Zl�\hkgh\_�\k_]h�`b\h]h�LZdbf� h[jZahf�� ]_g_lbq_kdh_� hij_^_e_gb_� jh^kl\Z� bkoh^bl� bah[t_dlb\guo� aZdhgh\� gZke_^kl\_gghklb� b hkgh\u\Z_lky� gZ� h^bgZdh\hklbijbagZdh\� m ^\mo� beb� [he__� hkh[_c�� Bklhqgbdhf� wlh]h� y\e_gby� _klvh^bgZdh\hklv�b h[sghklv�nbabdh�obfbq_kdbo�k\hckl\�i_j\bqguo�obfbq_kdbowe_f_glh\�DZd� \b^bf�� kljmdlmjgh�eh]bq_kdZy� ko_fZ� jh^kl\Z� g_� hl[jZku\Z_lljZ^bpbhggmx� ]_g_Zeh]bq_kdmx� ko_fm�� Z ebrv� mdZau\Z_l� __ f_klh� \ h[s_[bheh]bq_kdhf�ihgbfZgbb�wlh]h�y\e_gby��\ khhl\_lkl\bb�k __�hkh[_gghklyfb��b\ lh� `_� \j_fy� jZkdju\Z_l� ]_g_lbq_kdmx� kmsghklv� jh^kl\Z� \ w\hexpbhgghfjZa\blbb�`b\hc�fZl_jbb�
J_axf_�<bdeZ^Zxlvky� gh\�lg�� ih]ey^b� gZ� kihj�^g_g�klv�� yd� aZ]Zevgh� [�heh]�qg_y\bs_�� kmlg�klx� ydh]h� } g_� ki�evg�klv� ihoh^`_ggy�� Z ki�evg�klv� hagZd�\eZklb\hkl_c�� nmgdp�c�� hkh[eb\hkl_c�� GZ\h^blvky� kljmdlmjgh�eh]�qgZ� ko_fZkihj�^g_ghkl��
BaeZ]Zxlky� gh\_crb_� \a]ey^u� gZ� jh^kl\h� dZd� h[s_[bheh]bq_kdh_y\e_gb_�� kmsghklvx� dhlhjh]h� y\ey_lky� g_� h[sghklv� ijhbkoh`^_gby�� Zh[sghklv�ijbagZdh\��k\hckl\��nmgdpbc��hkh[_gghkl_c��Ijb\h^blky�kljmdlmjgh�eh]bq_kdZy�ko_fZ�jh^kl\Z�
7KH� QHZHVW� YLHZV� RQ� DQ� DOOLDQFH� DV� JHQHUDO�ELRORJ\� SKHQRPHQRQ� DQDSSHDUDQFH�DUH�VWDWHG��WKH�HVVHQFH�RI�ZKLFK�LV�QRW�WKH�JHQHUDOLW\�RI�D�SDUHQWDJH��DQGJHQHUDOLW\� RI� LQGLFDWLRQV�� SURSHUWLHV�� IXQFWLRQV�� VLQJXODULWLHV�� 7KH� VWUXFWXUDO� �� ORJLFVFKHPD�RI�DQ�DOOLDQFH�LV�JLYHQ�
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