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H[sbc�ij_^hd�K��Bkihevamy�nhjfmem�K�JZclZ��ihemqZ_f�±�)[  �����������  ������  � ������beb �������Bkihevamy�nhjfmem�>�:�Dbkeh\kdh]h��ihemqZ_f� lhl`_�j_amevlZl�±�)[� �����������  �������  �������beb�������MdZaZggmx� jh^hkeh\gmx� fh`gh� bah[jZablv� ]jZnbq_kdb� b lh`_\uqbkeblv� dhwnnbpb_gl� bg[jb^bg]Z� ih�� lZd� gZau\Z_fuf�� imlyf� JZclZ�� ?]h\_ebqbgZ�g_�[m^_l�hlebqZlvky�hl�\uqbke_gghc�jZg__�: l_i_jv�kmlv�\hijhkZ�aZdexqZ_lky�\ lhf��h q_f�wlb�pbnju� ]h\hjyl"�Hqbke_�ihlhfdh\��dhlhju_�bf_xl�^Zgguc�ijhp_gl�]hfhab]hlghklb�beb�h kl_i_gb]hfhab]hlghklb�dZ`^h]h�ihlhfdZ"Bkoh^y� ba� eh]bq_kdh]h� ihkljh_gby� nhjfmeu�� dh]^Z� mqblu\Z_lky� qZklvgZke_^kl\_gghklb� h[s_]h� ij_^dZ� \ aZ\bkbfhklb� hl� _]h� m^Ze_gghklb� hlijh[Zg^Z�� kihkh[gZy� h[jZah\Zlv� ]hfhab]hlghklv�� lh� g_h[oh^bfhdhgklZlbjh\Zlv��qlh�j_qv�b^_l�h kl_i_gb�]hfhab]hlghklb�dZ`^h]h�ihlhfdZ��Z g_h dhebq_kl\_gghc�qZklb�]hfhab]hlguo�ihlhfdh\��D lhfm�`_�[_a�jZa^_e_gby�gZZee_eb�beb�]_ghlbiu�� �Ihwlhfm�kZfh�gZa\Zgb_�dhwnnbpb_gl�g_�khhl\_lkl\m_lkms_kl\m� ihklZ\e_ggh]h� \hijhkZ�� Lhqg__� [ueh� [u� gZa\Zlv� _]h� kl_i_gvxbg[jb^bg]Z��dhlhjZy�ihdZau\Z_l�]em[bgm�]hfhab]hlbaZpbb�]_ghlbiZ�ihlhfdh\�g_aZ\bkbfh�hl�bo�dhebq_kl\Z��Ba�ijb\_^_ggh]h�ijbf_jZ�fh`gh�aZdexqblv��qlh������ gZke_^kl\_gghklb� m \k_o� ihlhfdh\� ]hfhab]hlgZy� ih� Zee_eyf� hkh[b� K�M\u�� wlh� g_� khhl\_lkl\m_l� aZdhgZf� gZke_^kl\_gghklb�� \ qZklghklb�� aZdhgmjZks_ie_gby��dh]^Z�dhf[bgZpbb�Zee_e_c�m hkh[_c�khhl\_lkl\mxl�\_jhylghklbbo� \klj_qZ_fhklb� \ ]Zf_lZo� \h� \j_fy� hieh^hl\hj_gby�� Ihke_^gyy� \ k\hxhq_j_^v� aZ\bkbl� hl� dhf[bgZpbc� ojhfhkhf� �Z�� ke_^h\Zl_evgh�� b Zee_e_c��dhlhju_�ijhbkoh^yl�\ i_jbh^�f_chaZ�LZdbf�h[jZahf��nhjfmeZ�ihkljh_gZ�gZ�hkgh\_�j_^mdpbhggh]h�^_e_gby�bmqblu\Z_l� ebrv� h^gh� k\hckl\h� f_chaZ� ±� i_j_^Zqm� ihlhfdZf� iheh\bgugZke_^kl\_gghklb� jh^bl_e_c� b g_� mqblu\Z_l� \lhjh]h� k\hckl\Z� ±dhf[bgZpbhgghc�baf_gqb\hklb��Dh]^Z�]Zf_lu� hlpZ�fh]ml�g_klb�]_gu�g_�k\h_]hhlpZ�� Z k\h_c� fZl_jb� b \� lZdhf� kemqZ_� ihlhfhd�� : fh`_l� i_j_^Zlv� k\h_fmgZke_^gbdm� O ]_gu� ij_^dZ� '�� Z g_�� K�� dZd� wlh� bkihevam_lky� \ nhjfme_�Ih^h[gh_� y\e_gb_� j_^dhklgh_�� h^gZdh�� hgh� ih^q_jdb\Z_l� g_� iheghp_gghklvnhjfmeu�JZclZ�Ba�ihklhyggh]h�dhwnnbpb_glZ�nhjfmeu�������ke_^m_l��qlh���� GZke_^kl\_gghklv� hj]Zgbafh\� ihgbfZ_lky� dZd� kiehrgZy�� keblgZy� bp_ehklgZy�kljmdlmjZ��dhlhjZy�bf__l�k\hckl\h�ihklhyggh�^_eblvky�gZ�iheh\bgdb[_a�\kydh]h�hklZldZ��H^gZdh� wlh� kh\k_f�g_� lZd��GZke_^kl\_gghklv� hj]Zgbafh\^bkdj_lgZ�b jZa^_e_gZ�gZ� hij_^_e_ggh_� qbkeh� [ehdh\� ±� ojhfhkhf�� dZ`^Zy�ba



dhlhjuo� ij_^klZ\ey_l�p_ehklgmx� kljmdlmjm� b g_�fh`_l� ^_eblvky� gZ� ^\_� beb[he__� qZklb�� KdZ`_f�� m k\bg_c� bf__lky ��� ojhfhkhf�� < i_j\hf� ihdhe_gbbjh^bl_eb� i_j_^Zxl� k\hbf� ihlhfdZf� ih� ��� ojhfhkhf�� Z l_� \ k\hx� hq_j_^vke_^mxsbf� ihdhe_gbyf� ±� lh`_� ���� ba� dhlhjuo� ^_^h\kdbo� ojhfhkhf� fh`_l[ulv� hl� �� ^h� ���� gh� gb� \ dh_f� kemqZ_� g_� ����� <_jhylghklgh� hgh� [m^_lijb[eb`Zlvky�d wlhfm�qbkem��gh�lhevdh�\ [hevrhc�ihimeypbb�b��d lhfm�`_��\jZaghc� dhf[bgZpbb� ijZjh^bl_evkdbo� ojhfhkhf�� qlh� g_� ]ZjZglbjm_l\uqbke_ggh]h�ih�nhjfme_�dhwnnbpb_glZ�bg[jb^bg]Z�m \k_]h�ihlhfkl\Z����� GZke_^kl\_gghklv� hj]Zgbafh\� fh`_l� ^_eblvky� [_kdhg_qgh�� Z�ke_^h\Zl_evgh��ihegZy�]hfhab]hlghklv�\hafh`gZ�ebrv�ijb�[_kdhg_qghf�qbke_kdj_sb\Zgbc�lbiZ�[jZl�o k_kljZ��qlh�hljbpZ_l�\hafh`ghklv�ihemq_gby�qbkluoebgbc��< lh�\j_fy�dZd�gZke_^kl\_gghklv�hj]Zgbafh\�ex[h]h�\b^Z h]jZgbq_gZhij_^_e_gguf� qbkehf� ojhfhkhf�� y\ey_lky� dhg_qghc� b iha\hey_l� ihemqblvqbklu_� ebgbb� jZaguo� ]_ghlbih\� \ dhebq_kl\_� �Q�� ]^_� Q� qbkeh� ojhfhkhf� \]_ghf_����Dhwnnbpb_gl� bg[jb^bg]Z aZ\bkbl� hl� lbiZ� kdj_sb\Zgbc� \ ij_^_eZoh^ghc� jh^hkeh\ghc� b g_� aZ\bkbl� hl� qbkeZ� ojhfhkhf�� ijbgZ^e_`Zsbohj]ZgbafZf��IhemqZ_lky�lZd��qlh�b m�djmigh]h�jh]Zlh]h�kdhlZ�����ojhfhkhf��b m^jhahnbeu� ��� ojhfhkhf�� ijb� h^bgZdh\hf� lbi_� kdj_sb\Zgb_� dhwnnbpb_glbg[jb^bg]Z� [m^_l� h^bgZdh\uf�� DZd� ihdZau\Zxl j_amevlZlu� kh\j_f_gguobkke_^h\Zgbc�wlh�kh\k_f�g_�lZd���� < nhjfme_� g_� mqblu\Z_lky� l_hjby� kp_ie_gby�� dh]^Z� h^bgZdh\h]hijhbkoh`^_gby� fh]ml� [ulv� g_� hl^_evgu_� Zee_eb�� Z p_eu_� ojhfhkhfu�kh^_j`Zsb_� lukyqb� ]_gh\�� < lZdbo� kemqZyo� dhwnnbpb_gl� bg[jb^bg]Z� \[hevr_c� kl_i_gb� [m^_l� aZ\bk_lv� hl� ^heb� wlhc� ojhfhkhfu� \ ]_ghf_�� q_f� hlhl^Ze_gghklb�h[s_]h�ij_^dZ�hl�ijh[Zg^Z��KdZ`_f��m ^jhahnbeu�hg�g_�fh`_l[ulv�gb`_� ����� gZ� qlh� mdZau\Z_l� m^_evguc� \_k� h^ghc� ojhfhkhfu� \ h[s_f]_ghf���� Dhwnnbpb_gl� bg[jb^bg]Z� \ nhjfme_� K�JZclZ� aZ\bkbl� hl� qbkeZihdhe_gbc��\ dhlhjuo�bf__lky�h[sbc�ij_^hd��H^gZdh�dZd�\b^gh�ba�jbkmgdZ� �dhwnnbpb_gl�bg[jb^bg]Z�aZ\bkbl�hl�qbkeZ�ojhfhkhf�\ ]_ghf_�b��_kl_kl\_ggh�hl�lbiZ�kdj_sb\Zgby����� DZd� aZy\be� kZf� Z\lhj�� nhjfmeZ� ^Z_l� ijhp_glgh_� m\_ebq_gb_]hfhab]hlghklb� ijb� hij_^_e_gghc� kbkl_f_� kdj_sb\Zgby�� dh]^Z� hlkmlkl\m_lhl[hj� ih� hl^_evguf� ijbagZdZf� bg^b\b^mmfZ�� l�_ ijb� qbklh� kemqZcghfkiZjb\Zgbb�� Ke_^h\Zl_evgh�� \ k_e_dpbb� __ bkihevah\Zlv� g_evay�� ihkdhevdmkbkl_fZlbq_kdb�\_^_lky�`_kldbc�hl[hj�hkh[_c�ih�hij_^_e_gguf�ijbagZdZf�bhgZ�g_�fh`_l�hljZ`Zlv�h[t_dlb\gmx�kblmZpbx�GZ� jbk��� ihdZaZgh� fh^_ev� ^b]b[jb^gh]h� kdj_sb\Zgby� kb[kh\�� l�_�� aZ^\mfy�ojhfhkhfZfb��g_kmsbfb�jZagu_�]_gu��: b < kh�k\hbfb�Zee_eyfb��< wlhfihdhe_gbb�j_Zebamxlky�\k_�\hafh`gu_�lbiu�bg[j_^guo�`b\hlguo��< h[s_f�bf__f� �����Q ihegh� ]_l_jhab]hlguo� hkh[_c� b ��� �����Q bg[j_^guo� k jZaghckl_i_gvx� bg[j_^ghklb� hkh[_c� �::<<�� ::<\��� < wlhf� kemqZ_� Q� ±� qbkehojhfhkhf�\ayluo�\h�\gbfZgb_��?keb�wlh�[m^_l�dZkZlvky�\k_]h�hj]ZgbafZ��lh�Q�±qbkeh� ojhfhkhf� \ ]_ghf_�� Ih^jh[guc� ZgZeba� jbkmgdZ� iha\hey_l� k^_eZlv



h[h[s_gguc� \u\h^�� qlh� dhwnnbpb_gl� bg[jb^bg]Z� aZ\bkbl� ebrv� hl� qbkeZojhfhkhf�\ ]_ghf_�b ]_ghlbih\��kdj_sb\Z_fuo�hkh[_c�< lZdhf� kemqZ_� ihimeypbb� jZaguo� \b^h\� ^bdbo� `b\hlguo�jZafgh`Zxsboky� iZgfbdlbq_kdb�� [m^ml� bf_lv� jZaguc� dhwnnbpb_glbg[jb^bg]Z�� \ aZ\bkbfhklb� hl� qbkeZ� ojhfhkhf� \ bo� ]_ghf_�� GZijbf_j�� m^jhahnbeu�hg�[m^_l�khklZ\eylv������������Z m�djhebdZ�������������Hlkx^Z�ke_^m_l�qlh� q_f� [hevr_� ojhfhkhf� \ ]_ghf_� hj]Zgbafh\� bf__l� \b^�� l_f� [hevr_dhwnnbpb_gl� bg[jb^bg]Z� ihimeypbb� b qbkeh� ihdhe_gbc� a^_kv� gb ijbq_f�ihkdhevdm�m`_�\h�\lhjhf�ihdhe_gbb�gZklmiZ_l�jZks_ie_gb_�gZ�\k_�\hafh`gu_bg[j_^gu_�b g_bg[j_^gu_�]_ghlbiu�h^gh\j_f_ggh��< ke_^mxsbo�ihdhe_gbyoijb�iZgfbdlbq_kdhf�kdj_sb\Zgbb�kblmZpby�[m^_l�khojZgylvky�\ khhl\_lkl\bbk aZdhgZfb�OZj^b�<Zcg[_j]Z��Ijb� ZkkhjlZlb\ghf� kdj_sb\Zgbb� dhwnnbpb_glbg[jb^bg]Z�[m^_l�aZ\bk_lv�hl�]_ghlbiZ�`b\hlguo�\ayluo�^ey�wlhc�p_eb�b [m^_lj_Zebah\Zg� \h� \k_c� k\h_c� iheghl_� \ i_j\hf� ihdhe_gbb�� ?kl_kl\_ggh�� ijbgZebqbb� ^hklZlhqgh]h� dhebq_kl\Z�ihlhfdh\� Ke_^m_l� hlf_lblv�� qlh� \ ^ZgghfkemqZ_�j_qv�b^_l�h dhwnnbpb_gl_�bg[jb^bg]Z� dZd�h ihimeypbhgghf�ihdZaZl_e_�

Jbk�����Lbiu�bg[j_^guo�hkh[_c�ijb�^b]b[jb^ghf�kdj_sb\Zgbb�
l�_��h khhlghr_gbb�bg[j_^guo�hkh[_c�dh�\k_f�\ ihimeypbb��Z g_�h[�bg[jb^bg]_�dZd�f_j_�]hfhab]hlghklb�\k_]h�ihlhfkl\Z�ih�]_gZf�h[sbo�ij_^dh\��Wlhc�f_jhcfh`_l� kem`blv� kl_i_gv� bg[jb^bg]Z�� dhlhjZy� bf__l� k\hc� fZl_fZlbq_kdbcZiiZjZl�� \ul_dZxsbc� ba� aZdhgh\� gZke_^kl\_gghklb� b jZajZ[hlZgguc� \ ����]h^m��Z\lhjhf�wlhc�klZlvb�LZdbf� h[jZahf�� � kms_kl\mxsb_� nhjfmeu� \uqbke_gby� dhwnnbpb_glZbg[jb^bg]Z� g_� \kdju\Zxl� ]_g_lbq_kdhc� kmsghklb� wlh]h� y\e_gby� b g_� fh]ml



bkihevah\Zlvky� \ k_e_dpbb�� H[t_dlb\gh� ^he`gu� kms_kl\h\Zlv� kl_i_gvbg[jb^bg]Z�� dZd� ihdZaZl_ev� f_ju� ]hfhab]hlbaZpbb� ]_ghfZ� hl^_evgh� \aylhchkh[b� b dhwnnbpb_gl� bg[jb^bg]Z�� dZd� ihimeypbhgguc� ihdZaZl_ev� qbkeZbg[j_^guo�hkh[_c�kj_^b�\k_o�\ ihimeypbb����:ULJKW�6��6\VWHPV�RI�PDWLQJ��*HQHWLFV����������������������;ebagxq_gdh�H�=��=_g_lbqg��hkgh\b�jha\_^_ggy�k\bg_c��±�D���Mjh`Zc������±����k�
J_axf_�GZ\h^ylvky� ^hdZab� g_\�^ih\�^ghkl�� ihdZagbd�\� nhjfmeb� K�JZclZ\bagZq_ggy� dh_n�p�}glZ� �g[jb^bg]m� kvh]h^_ggbf� \�^djbllyf� ]_g_lbdb� lZg_fh`eb\hkl�� ch]h� \bdhjbklZggy� \ k_e_dp�cgbo� jh[hlZo�� GZ]hehrm}lvky� gZg_h[o�^ghkl�� \bdhjbklh\m\Zlb� ]_g_lbqg�� aZdhgb� \bagZq_ggy� �g[jb^bg]m�� shjhajh[e_gg��h^gbf��a�Z\lhj�\�p�}��klZl��
Ijb\h^ylky� ^hdZaZl_evkl\Z� g_khhl\_lkl\by� ihdZaZl_e_c� nhjfmeuK�JZclZ�� hij_^_e_gby� dhwnnbpb_glZ� bg[jb^bg]Z� kh\j_f_gguf� hldjulbyf]_g_lbdb� b g_\hafh`ghklb� _]h� bkihevah\Zgby� \ k_e_dpbhgguo� jZ[hlZo�Hlf_qZ_lky� g_h[oh^bfhklv� bkihevah\Zgby� ]_g_lbq_kdbo� aZdhgh\� hij_^_e_gbybg[jb^bg]Z��dhlhju_�jZajZ[hlZgu�h^gbf�ba�Z\lhjh\�wlhc�klZlvb�
+HUH�DUH�VKRZQ�WKH�SURRIV�RI��SDUDPHWHUV�GLVKDUPRQ\�RI�6��:ULJKW¶V�IRUPXOD�GHILQLWLRQ�RI�LQEUHHGLQJ�TXRWLHQW�WR�PRGHUQ�GLVFRYHULQJV�LQ�JHQHWLFV�WKH�LPSRVVLELOLWLWR�XVH�LI�LQ�VHOHNWLRQ�ZRUNV��$OVR�LV�PDUNHG�WKH�QHFHVVLW\�RI�XVDJH�RI�JHQHWLFDO�ODZVRI�LQEUHHGLQJ�GHILQLWLRQ�ZKLFK�DUH�GHYHORSHG�E\�RQH�RI�WKH�DXWKRUV�RI�WKLV�SDSHU�


