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Fh^bn�dh\Zgbf�f_lh^hf�;j�^`f_gZ±Klhd[Zj]_jZ�h^_j`Zgh�fhghdjbklZeb�g_�e_]h\Zgh]h� � e_]h\Zgh]h� pbjdhg�}f 3E1����Hp�g_gh� ]jZgbpx� jhaqbgghkl� =U� \3E1��� >hke�^`_gh�_e_dljhijh\�^g�klv�\bjhs_gbo�fhghdjbklZe�\�gZ�ihkl�cghfmkljmf��� \ieb\� oZjZdl_jm� � fZl_j�Zem� _e_dljbqgbo� dhglZdl�\� gZ� _e_dljh�ijh\�^g�klv�3E1���jha^�e_gh�ih\_jog_\m�� h[¶}fgm�ijh\�^g�klv��<klZgh\e_gh��shijb� Ld��� D _e_dljhijh\�^g�klv� a[�evrm}lvky� ijb� gZ]j�\Zgg�� a ^m`_� fZehx_g_j]�}x�Zdlb\Zp���Z[h�ijZdlbqgh�g_�aZe_`blv�\�^�l_fi_jZlmjb��<bs_�l_fi_jZ�lmjb a�����D iblhfZ�_e_dljhijh\�^g�klv�af�gx}lvky�a ?Z | �_<�
AgZqgbc� �gl_j_k�^h� 3E1��h[mfh\e_gbci_jki_dlb\Zfb� \bdhjbklZggy� ^Zgh]h� fZ�l_j�Zem� ^ey� kl\hj_ggy� kljmdlmj�� ijbagZ�q_gbo�^ey�j_}kljZp���_e_dljhfZ]g�lgh]h��\lhfm qbke�� j_gl]_g�\kvdh]h� � ��\b�ijhf�gx\Zggy >�±�@��^ey�h^_j`Zggy�j_gl�]_g�\kvdbo� ag�fd�\� � a^�ckg_ggy� j_gl�]_g�\kvdh��lhfh]jZn�� >����@� kl\hj_ggy�fZ�l_j�Ze�\�� ijbagZq_gbo� ^ey� i_j_l\hj_ggyk\�leh\h��_g_j]���\ _e_dljbqgm�>��@� < jy^ml\_j^hnZagbo� gZi�\ijh\�^gbdh\bo� ^_l_d�lhj�\�gZ�hkgh\��lZdbo�fZl_j�Ze�\��yd &G7H�&G=Q7H��3E,���+J,���*H��6L��^bch^b^�k\bg�px�fZ}�agZqg��i_j_\Z]b�a lhqdb�ahjm�l_o�gheh]�� �^hklZlgvh� gbavdZ� l_fi_jZlmjZieZ\e_ggy� � \�^kmlg�klv� ihe�fhjngbo� i_�j_oh^�\� ^h� l_fi_jZlmjb� djbklZe�aZp���� �fZ}�iZjZf_ljb��yd��aZ^h\hevgyxlv�\bfh]b^ey�kl\hj_ggy� k_gkhj�\�\bijhf�gx\Zggy�Z lZdh`� ihj�\gygh� gbavdm� \Zjl�klv� \b]h�lh\e_ggy�A im[e�dZp�c� \�^hfh�� sh� ijb� hljb�fZgg�� 3E,� a jhaieZ\m� qb� a jhaqbgm� g_\^Z}lvky� h^_j`Zlb� h^ghj�^gbo� � kljmd�lmjgh� ^hkdhgZebo� djbklZe�\�� Ijb� \bjh�sm\Zgg��a jhaieZ\m�kl\hjxxlvky�f_oZg�q�g�� gZijm`_ggy� \ djbklZeZo�� Z ijb� h^_j�`Zgg�� a jhaqbg�\� g_� aZ[_ai_qm}lvky� g_�h[o�^gZ�qbklhlZ�� jhaf�jb�djbklZe�\�

?e_dljbqg�� \eZklb\hkl�� rZjm\ZlbodjbklZe�\� ]Zeh]_g�^gbo� kihemd� k\bgpx^hke�^`_g��^hkblv�fZeh��>bch^b^�k\bgpx} h^g�}x�a gZcf_gr�^hke�^`_gbo�kihemd�mp�c�]jmi���< e�l_jZlmj��amklj�qZ}lvky�fZeh�gnhjfZp���klhkh\gh�ijbjh^b�ghk��\� aZjy�^m�\ 3E,��� iZjZf_lj�\�_e_dljhijh\�^ghkl��Z �kgmxqZ� �gnhjfZp�y� } qZklh� kmi_j_qeb�\hx��Ijhl_� p�� ^Zg�� g_h[o�^g�� ^ey� agZoh�^`_ggy� dhj_eyp��� f�`� l_ogheh]�}x� h^_j�`Zggy� fhghdjbklZe�\� lZ� _e_dljhn�abq�gbfb� \eZklb\hklyfb��M jh[hl�� >�@�hp�gdZ_e_dljhijh\�^ghkl�� fhghdjbklZe�\� 3E,��\bjhs_gbo� j�agbfb� f_lh^Zfb�� a^�ckgx�\ZeZkv�aZ�^hihfh]hx�\bf�jx\Zggy�\hevl�Zfi_jgbo� oZjZdl_jbklbd� A]�^gh� a ^hke��^`_ggyfb�� ijh\_^_gbfb� LZ[[khf� >��@�� m]Zeh]_g�^gbo� kihemdZo� k\bgpx� i_j_\Z`�gbf� lbihf� ^_n_dl�\�� sh� h[mfh\exxlv�hggm� ijh\�^g�klv�� } ^_n_dlb� Rhlld��ijbqhfm� \ 3E,� jmoeb\bfb� } h^ghqZkgh� �\ZdZgk���ch^m� � \ZdZgk���k\bgpx��Ijb�l_f�i_jZlmjZo�gb`q_���� D i_j_\Z`Z}�ijh\�^�g�klv��h[mfh\e_gZ�\ZdZgk�yfb�ch^m��Z ijbL!��� D ±� \ZdZgk�yfb �hg�\� k\bgpx� >��@�A]�^gh� a >��@�� hkgh\gbfb� ghk�yfb� _e_d�ljbqgh]h� kljmfm� \ 3E,�� } \ZdZgk��� �hg�\k\bgpx��M lhc�`_� qZk�� aZ� ^Zgbfb�H[_j�rf�^lZ� � EZaZjmkZ� >��@�� agZqgbc�\g_khd�m
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aZ]Zevgm� _e_dljhijh\�^g�klv� 3E,� ^Zxlv^_n_dlb�Nj_gd_ey�yd�m nZa��gbavdh]h�lbk�dm��lZd� � \�nZa��\bkhdh]h� lbkdm��sh� kmi_�j_qblv� \bkgh\dZf�� ajh[e_gbf� m jh[hlZo>������@�>hke�^`_ggy�_e_dljhggh�^�jdh\h��kdeZ�^h\h� _e_dljhijh\�^ghkl��3E,� [meh�ijh\_�^_gh�E�g]jZkhf�� K�fdh\bq_f�>��@ \ �gl_j�\Ze�� l_fi_jZlmj ���±��� D a� \bdhjbklZg�gyf�f_lh^m� iheyjbaZp�cgh�� dhf�jdb�<Z]�g_jZ� >��@��OZjZdl_j� ^hke�^`_gbo� Z\lhjZ�fb� kljmfh�ihl_gp�Zevgbo� aZe_`ghkl_c\dZam\Z\� gZ� j�lbi� _e_dljhggh�^�jdh\h�kdeZ^h\h��_e_dljhijh\�^ghkl��3E,���>hke��^`_ggy�ijh\h^bebky�gZ�lZ[e_ldZo��a�kij_�kh\Zgbo� ihjhrd�\� 3E,��� <_ebqbgb� ^�jdh�\h�� _e_dljhijh\�^ghkl�� \ 3E,�� ijb� \�^ih�\�^gbo�l_fi_jZlmjZo�\by\bebky�gZ�d�evdZihjy^d�\� f_grbfb� aZ� aZ]Zevgm� _e_dljh�ijh\�^g�klv��M lhc�`_�qZk�\�^hfh��sh�^b�ch^b^� k\bgpx� ijhy\ey}� nhlhijh\�^g�klv>��@�� J_amevlZlb� ^hke�^`_ggy� nhlhijh�\�^ghkl�� �jmglmxlvky� gZ� ijbims_gg���sh3E,� } gZi�\ijh\�^gbdhf�� ^_� ghk�yfb� }\�evg�� _e_dljhgb� c _e_dljhgg�� ^�jdb�� ZZgZe�a� _g_j]_lbqgbo� iZjZf_lj�\� ghk��\nhlhkljmfm�ijb�pvhfm�ijh\h^blvky�a \b�dhjbklZggyf�ahggh��^�Z]jZfb�>��@�M e�l_jZlmj�� ij_^klZ\e_gh g_^hklZl�gvh� ^Zgbo� ih� h^_j`Zggx� � ^hke�^`_ggxe_]h\Zgbo� fhghdjbklZe�\� 3E,��� < jh[hl�>��@ [meh� h^_j`Zgh� fhghdjbklZeb� 3E,� a^h[Z\dhx� .�+J,��� <bagZq_gh� ]jZgbpxjhaqbgghkl�� +J,� m 3E,��� ydZ� klZgh\beZ����� fZk���� LZd�� ajZadb� ihdZam\Zeb� gZc�f_grm�_e_dljhijh\�^g�klv ��Â����� Hf��Âf���ihj�\gygh� a fhghdjbklZehf�g_e_]h\Zgh]h3E,� ��Â����� Hf��Âf�����E_]m\Zggy� 3E,� i_�j_o�^gbfb�f_lZeZfb� �grbfb�Z\lhjZfb�g_^hke�^`m\Zehkv�Ijb� ^hke�^`_gg�� _e_dljhn�abqgbo\eZklb\hkl_c� Z\lhjZfb�� yd� ijZ\beh�� g_aZagZqZebky� \ gZe_`ghfm� h[kya�� f_lh�^bqg�� mfh\b�ijh\_^_ggy� \bf�jx\Zgv�sh�^h� fZl_j�Zem� � oZjZdl_jm� _e_dljbqgbodhglZdl�\� f�`� ajZadhf� � _e_dljh^Zfb�Ijhl_�� gZ� gZrm� ^mfdm�� \ieb\� pbo� nZd�lhj�\� ke�^� \jZoh\m\Zlb� a f_lhx� hp�gdb^hklh\�jghkl� hljbfZgbo�j_amevlZl�\�

F_lhx� jh[hlb� [meh� \bjhsm\Zggy� ajhaieZ\m� ^hkdhgZebo� fhghdjbklZe�\� 3E,�±� yd� g_e_]h\Zgbo�� lZd� � e_]h\Zgbo� pbj�dhg�}f��lZ�^hke�^`_ggy�\ieb\m�fZl_j�Zem��oZjZdl_jm� _e_dljbqgbo� dhglZdl�\� f�`ajZadhf� � _e_dljh^Zfb� gZ� l_fi_jZlmjgmaZe_`g�klv�_e_dljhijh\�^ghkl��h^_j`ZgbodjbklZe�\� gZ� ihkl�cghfm� kljmf��� <b^Z\Z�ehky� dhjbkgbf� lZdh`� hp�gblb� \ieb\� ih�i_j_^gvh]h� gZ]j�\Zggy� gZ� _e_dljhijh�\�^g�klv�3E,���a f_lhx�\bagZq_ggy�]jZgbq�gh�� l_fi_jZlmjb� gZ]j�\Zggy�� ijb� yd�c� g_[m^_� \�^[m\Zlbky� g_h[hjhlgbo� af�g� mkljmdlmj��� \eZklb\hklyo�3E,��>ey� kbgl_am� fZl_j�Ze�\� \bdhjbklh\m�\Zeb� \bkhdhqbklbc� k\bg_pv�� ^h^Zldh\hhqbs_gbc�f_lh^hf�l_jf�qgh��^bklbeyp���\\Zdmmf��>��@��� ch^�d\Ze�n�dZp���HKQ������Ijhp_k� kbgl_am� a^�ckgx\Zeb� \ Zf�imeZo� �a�d\Zjph\h]h� kdeZ�^�Zf_ljhf ��±����Â�����f ��^h\`bghx����±����f���\Zdmmfh�\Zgbo� ^h� aZebrdh\h]h� lbkdm� �����IZ�� yd�ihl�f�aZiZx\Zeb��Ch^�\ Zfime��agZoh^b\�ky�m d\Zjph\hfm�dZi�eyj���Ijhp_k�\�^dZqm�\Zggy� � aZiZx\Zggy� Zfimeb� a^�ckgx\Z\kyijb� ihkl�cghfm� ijh]j�\Zgg�� Zfimeb� ijbl_fi_jZlmj��a���� D��sh�^ha\heyeh�]ZjZg�lh\Zgh� \b^Zeylb� a Zfimeb� \heh]m� � e_ld�hdkb^b�I�key� \�^djblly� dZi�eyjZ� a ch^hf� aZ^hihfh]hx�kljmrm\Zggy��Zfimem�ihf�sm�\Zeb�m ihi_j_^gvh�gZ]j�lm�^\hahggm�]hjb�ahglZevgm� i�q� a g_aZe_`gbf� j_]mex\Zg�gyf�l_fi_jZlmjb�oheh^gh��lZ�]Zjyqh��ahg�Ijb�pvhfm�gZ\Z`dm�k\bgpx�jhaf�sm\Zeb\ ahg�� gZ]j�\Zggy� ijb� l_fi_jZlmj� ihgZ^��� D��Z gZ\Z`dm�ch^m�±�\ [�evr�oheh^g�cahg�� ����±��� D��� Lbkd� gZkbq_gh�� iZjbe_ldh]h� dhfihg_glZ� j_]mex\Z\ky� af�ghxl_fi_jZlmjb� oheh^gh]h� d�gpy��Py� l_fi_�jZlmjZ� i�^[bjZeZkv� �a� jhajZomgdm�� sh[lbkd�iZjb�ch^m�\ h[¶}f��Zfimeb�[m\�ljhob\bsbc� \�^� j�\gh\Z`gh]h� lbkdm� gZ^� jha�ieZ\hf�� Lhqg�klv� j_]mex\Zggy� l_fi_jZ�lmjb�klZgh\beZ �� D��Kbgl_ah\Zgbc�^bch�^b^� k\bgpx�i�^^Z\Z\ky� ]hfh]_g�aZp���ijb��� D ijhly]hf���±���]h^bg��I�key�kbgl_�am�Zfimem�\bly]m\Zeb�a i_q���hoheh^`m\Z�eb��\�^djb\Zeb�� r\b^dh�i_j_\ZglZ`m\Zeb
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h^_j`Zgbc� ^bch^b^� k\bgpx� \ jhklh\mZfimem�GZ� i�^klZ\�� ihi_j_^gvh� ijh\_^_gbo^hke�^`_gv� f�djhkljmdlmjb� fhghdjbklZ�e�\��e_]h\Zgbo�pbjdhg�}f��� j_gl]_ghnZah�\h]h�ZgZe�am�[meh�i�^l\_j^`_gh�rZjm\Zlmkljmdlmjm� ^bch^b^m� k\bgpx� � \bagZq_gh]jZgbpx�jhaqbgghkl��=U�\ 3E,���AgZc^_gh�sh� ijb� dhgp_gljZp��� =U� a���� fZk��� hk�lZgg�c� \oh^blv� m djbklZe�qgm� j_r�ldm3E1��]hfh]_ggh��Z ijb�dhgp_gljZp���ihgZ^���� fZk��� m f�`rZjh\hfm� ijhklhj�� djb�klZe�qgh��j_r�ldb� 3E1� ml\hjxxlvky� eZg�px`db�hdj_fh��nZab�>��@�Ch^b^�pbjdhg�x�=U1� [meh�kbgl_ah\Zghijb�L  ���� D a�hdj_fbo�dhfihg_gl�\�\b�khdh]h� klmi_gy� qbklhlb� �\f�kl� ^hf�rhd[�ey����� Zl����� \\_^_gh�\ rbolm�a dhgp_g�ljZp�}x� ����fZk��� �\ i_j_jZomgdm� gZ� =U��H^_j`ZgZ�rbolZ� aZ\ZglZ`m\ZeZky�\ Zfim�em�^ey�kbgl_am��>Ze��ijh\h^bebkv�hi_jZp��kbgl_am� e_]h\Zgh]h� fhghdjbklZeZ� � ]hfh�]_g�aZp����ZgZeh]�qg��lbf��sh�\bdhjbklh\m�\Zebky�ijb�kbgl_a��g_e_]h\Zgh]h�3E,��FhghdjbklZeb�3E,� � 3E,������fZk���=U[meb� h^_j`Zg�� aZ� fh^bn�dh\Zgbf� \_jlb�dZevgbf�f_lh^hf�;j�^`f_gZ�Klhd[Zj]_jZ>������@��M jhklh\�c�mklZgh\p��\bdhjbklh�\m\Zeb� ^\hahggm� i�q�� ydZ� aZ[_ai_qm\ZeZfZdkbfZevgbc� ]jZ^�}gl� l_fi_jZlmjb� gZf_`�� ahg� � gZe_`gm� l_fi_jZlmjgm� h^�ghj�^g�klv� mk_j_^bg�� dh`gh�� ahgb�� >eyjhklm� fhghdjbklZe�\� \bdhjbklh\m\Zebkvjhklh\�� Zfimeb� ki_p�Zevgh��nhjfb�� A f_�lhx� ml\hj_ggy� }^bgh]h� aZjh^dZ� � jhklmfhghdjbklZeZ�gb`g�c�d�gqbd�Zfimeb�[meh\�^ly]gmlh�gZ�dhgmk�i�^�dmlhf���q��Himk�dZggy� Zfimeb� a^�ckgx\Zehky� ijb� hilb�fZevg�c�r\b^dhkl�� ��±��Â���� f�]h^��M j_�amevlZl�� [meh� hljbfZgh� fhghdjbklZe�qg�aeb\db� ^�Zf_ljhf� �Â���� f 3E,� `h\lh�ahehlbklh]h� dhevhjm� lZ� e_]h\Zgh]h� 3E,�q_j\hgm\Zlh]h� dhevhjm��<k�� djbklZeb� [m�eb�hilbqgh�h^ghj�^g�� � g_�f�klbeb�gZ�ih�\_jog��\b^bfbo�fZdjh^_n_dl�\��H^_j`Zg�aeb\db� e_]dh� jhadhex\Zebky� m iehsbg�rZj�\�� 1a� k_j_^gvh�� qZklbgb� aeb\d�\� [meh\bj�aZgh� ieZklbgdb� lh\sbghx� ����±����Â���� f�� yd�� \bdhjbklh\m\Zebky� ^ey^hke�^`_gv�_e_dljhijh\�^ghkl��

<bf�jx\Zggy�_e_dljhijh\�^ghkl��ajZa�d�\�ijh\h^behky�gZ�ih\�lj��gZ�ihkl�cghfmkljmf�� ijb� gZijma��8�  � �±�� < \� j_`bf�e�g�cgh]h�gZ]j�\m� a��r\b^d�klx� � D�o\�gZki_p�Zevgh� kdhgkljmch\Zg�c� gZfb� mklZ�gh\p��a ijh]jZfh\Zgbf�[ehdhf�gZ]j�\Zggy� \bf�jx\Zevgbf� _e_dljhf_ljhf� fZjdb<������<bdhjbklh\m\Zebky�j�ag��\b^b�dhg�lZdl�\�� ijblbkdg�� _e_dljh^b� �k\bg_pv�]jZn�l��� _e_dljh^b� a Zd\Z^Z]h\h�� iZklb�� ZlZdh`�_e_dljh^b� a o�f�qgh� �g_jlgh�� _e_d�ljhijh\�^gh��iZklb�gZ�hkgh\��]jZn�lm�� dh�eh�^gh]h� iZeZ^�x� a ihe�f_jgbf� a\¶yam�xqbf�� ?e_dljh^b�� \b]hlh\e_g�� a h[hoiZkl��fZeb�^h[jm�Z^]_a�x�^h�ih\_jog��fh�ghdjbklZe�\�� M [�evrhkl�� _dki_jbf_gl�\\bf�jx\Zggy� _e_dljhijh\�^ghkl�� ijh\h�^behkv� m djbklZeh]jZn�qghfm� gZijyfdm�iZjZe_evghfm� hk�� k djbklZeZ�� >ey� a¶ykm�\Zggy� \g_kdm� ih\_jog�� \ aZ]Zevgm� _e_d�ljhijh\�^g�klv� jy^� _dki_jbf_gl�\� [mehijh\_^_gh� a \bdhjbklZggyf� hohjhggh]hd�evpy�� Ijb� \bf�jx\Zgg�� kljmfm� q_j_ah[¶}f�djbklZeZ�hohjhgg_�d�evp_�aZa_fex�\Zehkv�� >ey� \bf�jx\Zggy� ih\_jog_\bokljmf�\� aZa_fex\Z\ky�h^bg� �a�_e_dljh^�\�Z kljmf�\bf�jx\Z\ky�f�`�hohjhggbf�d�ev�p_f�lZ��grbf�_e_dljh^hf�J_amevlZlb� ^hke�^`_ggy� l_fi_jZlmj�gbo�aZe_`ghkl_c�aZ]Zevgh��iblhfh��_e_d�ljhijh\�^ghkl�� 1 yd� g_e_]h\Zgbo�� lZd� �e_]h\Zgbo� fhghdjbklZe�\� 3E,�� a j�agbfb_e_dljh^gbfb� dhglZdlZfb� ih^Zgh� gZjbk� ��� Djb\Z� �� ihdZam}� l_fi_jZlmjgm� aZ�e_`g�klv� hljbfZgbo� _dki_jbf_glZevgboagZq_gv� iblhfh�� _e_dljhijh\�^ghkl�� 3E,��aZj_}kljh\Zgh�� ijb� \bdhjbklZgg�� ijblbkd�gbo�_e_dljh^�\�m dhf�jp� �±��3EG3E,�GK ����Yd� [Zqbfh�� ijb� L � ��� D _e_dljhijh\�^�g�klv� g_� aZe_`blv� \�^� l_fi_jZlmjb�� Ijbih^Zevrhfm� gZ]j�\Zgg�� \hgZ� ihklmih\ha[�evrm}lvky�� � ijb� L ! ��� D gZobe� \�^�ih\�^Z}� _g_j]��� Zdlb\Zp��� ?Za���� _<�� Yd\b^gh� a jbk���� hljbfZg�� agZq_ggy� _e_d�ljhijh\�^ghkl��3E,� a ijblbkdgbfb�_e_d�ljh^Zfb� [meb� gZcgb`q�� �ijb� L � ��� D1 � �����Hf���f���� m ihj�\gygg�� a j_amevlZ�lZfb��hljbfZgbfb�a \bdhjbklZggyf� �grbo_e_dljh^gbo�dhglZdl�\��Ke�^�aZagZqblb��shj_ZevgZ�iehsZ�_e_dljbqgh]h�dhglZdlm�f�`
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_e_dljh^hf� � ajZadhf� m pvhfm� \biZ^dmagZqgh�f_grZ�aZ�]_hf_ljbqgm�iehsm�ijb�lbkdgh]h� _e_dljh^Z�� sh� ijb� jhajZomgdZoiblhfh��_e_dljhijh\�^ghkl��ijba\h^blv�^haZgb`_gbo� j_amevlZl�\�� Fh`eb\h� lZdh`�sh�i_j_ghk�aZjy^�\�e�f�lm}lvky�g_�\eZkgbfhihjhf� 3E,��� Z \_ebdbf� ijbdhglZdlgbfhihjhf�gZ�f_`��ih^�em�nZa�3E,�G_e_dljh^�J_amevlZlb� ^hke�^`_ggy� _e_dljhijh\�^�ghkl�� a ijblbkdgbfb� _e_dljh^Zfb� g_klZ�[�evg��� g_�\�^l\hjxxlvky�\�^�_dki_jbf_g�lm� ^h� _dki_jbf_glm�� Djb\Z� �� gZ� jbk�� �\�^ih\�^Z}� _dki_jbf_glZevgbf� agZq_ggyfaZ]Zevgh�� _e_dljhijh\�^ghkl�� 3E,��� hljb�fZgbf�ijb� \bdhjbklZgg�� \ jhe�� _e_dljh^�gbo� dhglZdl�\� _e_dljhijh\�^gh�� iZklb� gZhkgh\�� ]jZn�lm� � iZeZ^�x� a ihe�f_jgbfa\
yamxqbf��Yd�[Zqbfh��_dki_jbf_glZevghhljbfZg��agZq_ggy�_e_dljhijh\�^ghkl��3E,�ijb�\bdhjbklZgg��lZdbo�_e_dljh^�\�agZqgh�[�evr_�g�`�gZ�ihjy^hd��\bs��aZ�agZq_ggy_e_dljhijh\�^ghkl��3E,���hljbfZg��a ijblb�kdgbfb� _e_dljh^Zfb��Ijb�L � ��� D _e_d�ljhijh\�^g�klv�ijZdlbqgh�g_� aZe_`blv�\�^

l_fi_jZlmjb��< �gl_j\Ze��l_fi_jZlmj����±��� D kihkl_j�]Z}lvky� e�g�cgZ� ^�eygdZ� gZl_fi_jZlmjg�c� aZe_`ghkl�� OJ1 ± ����7�?g_j]�y� Zdlb\Zp��� _e_dljhijh\�^ghkl�� gZp�c� ^�eygp�� klZgh\blv� ���������� _<�� GZdjb\�c� �� �jbk���� ih^Zgh� l_fi_jZlmjgm� aZ�e_`g�klv� _dki_jbf_glZevgh� hljbfZgboagZq_gv� aZ]Zevgh�� _e_dljhijh\�^ghkl�� e_�]h\Zgbo� fhghdjbklZe�\� 3E,��� Yd� [Zqbfh�\\_^_ggy� pbjdhg�x� \ ^bch^b^� k\bgpx� \d�evdhkl������fZk���ijba\h^blv�^h�i_\gh]ha[�evr_ggy� _e_dljhijh\�^ghkl�� 3E,� gZgbavdhl_fi_jZlmjg�c�^�eygp�� � g_� \ieb\Z}gZ�_e_dljhijh\�^g�klv�\ �gl_j\Ze��l_fi_jZ�lmj� ihgZ^ ��� D�� A[�evr_ggy� _e_dljh�ijh\�^ghkl��\ ^hf�rdh\�c�h[eZkl��\bgbdZ}\gZke�^hd�a[�evr_ggy�^hf�rdh\bo�p_glj�\�\�^ih\�^Zevgbo� aZ�dhgp_gljZp�x�ghk��\� aZ�jy^m� \ 3E,��� Ijb� gZ]j�\Zgg�� ajZadZ� \bs_a��� D _e_dljhijh\�^g�klv� a[�evrm}lvky� a_g_j]�}x� Zdlb\Zp��� a����� _<�� Ijb� [�evrgbavdbo l_fi_jZlmjZo�^ey�pvh]h�ajZadZ�g_kihkl_j�]Z}lvky� e�g�cgh�� aZe_`ghkl�� gZ]jZn�dm�OJ1 ±�����7�

Jbk�� ��� L_fi_jZlmjg�� aZe_`ghkl�� aZ]Zevgh�� iblhfh�� _e_dljhijh\�^ghkl�� 1�Hf���f���� fhghdjbklZe�\� 3E,� a j�agbfb� _e_dljh^gbfb� dhglZdlZfb� ijbgZ]j�\Zgg����± 3E,� a ijblbkdgbfb�_e_dljh^Zfb�\ dhf�jp���±��3EG3E,�GK ������± 3E,���_e_dljh^b�±�]jZn�lh\Z�iZklZ�a iZeZ^�}f���± 3E,������fZk���=U��_e_dljh^b�±�]jZn�lh\Z�iZklZ�a iZeZ^�}f���± 3E,���Zd\Z^Z]h\��_e_dljh^b�J_amevlZlb� \bf�jx\Zggy� aZ]Zevgh�_e_dljhijh\�^ghkl�� fhghdjbklZeZ� 3E,�ijb� \bdhjbklZgg�� _e_dljh^�\� a Zd\Z^Z]m
ih^Zgh� gZ� djb\�c� �� �jbk�� ���� < �gl_j\Ze�l_fi_jZlmj� ���±��� D lZdh`� g_� kih�kl_j�]Z}lvky� e�g�cgh�� aZe_`ghkl�� gZ
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]jZn�dm� OJ1 ±� ����7�� ijb� L � ��� D _e_d�ljhijh\�^g�klv�ijZdlbqgh�g_�aZe_`blv�\�^l_fi_jZlmjb�� <bs_� a��� D fZ}� f�kp_e�g�cgZ� aZe_`g�klv�� � _g_j]�y� Zdlb\Zp��_e_dljhijh\�^ghkl�� klZgh\blv� a� _<��Ijb\bdhjbklZgg�� Zd\Z^Z]h\bo� _e_dljh^�\� _d�ki_jbf_glZevgh� hljbfZg� agZq_ggy� _e_d�ljhijh\�^ghkl�� [meb� [�evrbfb�� g�`� ijb\bdhjbklZgg�� _e_dljh^�\� a ]jZn�lh\hx

iZklhx� a JG��sh�fh`_� [mlb� ih\¶yaZgh� a�af�ghx� o�f�qgh]h� ihl_gp�Zem� \ 3E,� ��j�\gy� N_jf��� \ ijbdhglZdlg�c� h[eZkl��Ijb� pvhfm� g_h[o�^gh� \�^agZqblb�� shgZcdjZsm� \�^l\hjx\Zg�klv� j_amevlZl�\ijb�ijh\_^_gg��ih\lhjgbo� _dki_jbf_gl�\aZ[_ai_qm}� \bdhjbklZggy� _e_dljh^gbodhglZdl�\�m \b]ey^��]jZn�lh\h��iZklb�a JG\ ihe�f_jghfm�a\¶yamxqhfm�

Jbk�� ��� L_fi_jZlmjg�� aZe_`ghkl�� aZ]Zevgh�� iblhfh�� _e_dljhijh\�^ghkl�� 1�Hf���f����fhghdjbklZe�\�3E,� \ ijhp_k��ljbdjZlgh]h�gZ]j�\Zggy����± i_jr_�gZ�]j�\Zggy�^h�L  �����D����±�ih\lhjg_�gZ]j�\Zggy�pvh]h�` ajZadZ�^h�L  �����D����±lj_l}�gZ]j�\Zggy�ajZadZ�

Jbk����� � �L_fi_jZlmjg��aZe_`ghkl��_e_dljbqgh��ijh\�^ghkl��fhghdjbklZeZ�3E,��\bf�jygh��a hohjhggbf�d�evp_f����±�h[¶}fgZ�ijh\�^g�klv��Hf�������±�ih\_jog_\Zijh\�^g�klv��Hf�������±�ijh\�^g�klv�ih�lhjpx�djbklZeZ��Hf����
Yd�ijZ\beh��\ ijhp_k��[Z]ZlhjZah\h]hgZ]j�\Zggy� 3E,� ^h� l_fi_jZlmj� ihgZ^��� D kihkl_j�]Z}lvky� a[�evr_ggy� aZ]Zev�gh�� _e_dljhijh\�^ghkl�� \ gbavdhl_fi_jZ�lmjg�c�h[eZkl���GZ�jbk����ih^Zgh�_dki_jb�f_glZevgh� h^_j`Zg�� l_fi_jZlmjg�� aZe_`�

ghkl�� iblhfh�� _e_dljhijh\�^ghkl�� fhgh�djbklZeZ� 3E,�� \ ijhp_k�� ljbdjZlgh]hgZ]j�\Zggy� ajZadZ� a Zd\Z^Z]h\bfb� _e_d�ljh^Zfb�� A[�evr_ggy� _e_dljhijh\�^ghkl�i�key�dh`gh]h�gZ]j�\Zggy��gZ�gZr�ih]ey^�h[mfh\e_gh�ijhl�dZggyf ijhp_k�\�kljmd�
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lmjgbo� i_j_l\hj_gv�� sh� \�^[m\Zxlvky� \djbklZe�qg�c� ]jZlp�� 3E,� ijb� i�^\bs_gbol_fi_jZlmjZo�� af�ghx�ihe�lbim� ���fh`eb�\h��ihqZldhf�km[e�fZp����Ijhl_�lZd��af�gbg_� \�^[m\Zxlvky�� ydsh� ajZadb� gZ]j�\Z�xlvky�^h�l_fi_jZlmj�g_�\bs_����±��� D�>ey� hp�gdb� \g_kdm� ih\_jog_\bo� ^_�n_dl�\�� \ieb\m�^hf�rhd��Z^khj[h\Zgbo�gZih\_jog_\bo� ]jZgyo� fhghdjbklZeZ�� [mehijh\_^_gh� ^hke�^`_ggy� _e_dljhijh\�^�ghkl�� a hohjhggbf� d�evp_f� �jbk�� ���� Yd[Zqbfh� a ]jZn�d�\�� h[¶}fgZ� _e_dljbqgZijh\�^g�klv�fhghdjbklZeZ� 3E,� gZcf_grZ�djb\Z� ����Z ijh\�^g�klv�ih�ih\_jog��djb�klZeZ� ±� gZc[�evrZ� �djb\Z� ���� LZdbf� qb�ghf�� fh`gZ� ajh[blb� \bkgh\hd�� sh� gZc�

[�evrbc� \g_khd� m aZ]Zevgm� _e_dljhijh�\�^g�klv� ^Z}� kZf_� ih\_jog_\Z� kdeZ^h\Z�>ey�i_j_\�jdb�pvh]h� \bkgh\dm�gZ^Ze��g_�h[o�^gh�[m^_�ijh\_klb�\bf�jx\Zggy�_e_d�ljhijh\�^ghkl��ajZad�\�m \Zdmmf��Ihj�\gyggy� j_amevlZl�\�� ihdZaZgbodjb\bfb� �� � �� �jbk�� ����ihdZam}��sh� \hgb^_sh�\�^j�agyxlvky��Ze_��o�jha[�`g�klv�g_\boh^blv� aZ�f_`��ihob[db� _dki_jbf_glm�Lhfm� \bdhjbklZggy� iZklhih^�[gbo� _e_d�ljh^�\��yd��aZ[_ai_qmxlv�s�evgbc�dhglZdl�a� ajZadhf�� ^ha\hey}� hljbfm\Zlb�� gZ� gZrih]ey^�� gZc[�evr� ^hklh\�jg�� j_amevlZlbijb� \bf�jx\Zgg�� iblhfh�� _e_dljhijh\�^�ghkl��^ey�^hke�^`m\Zgh]h�gZfb�fhghdjb�klZeZ�3E,��
E�l_jZlmjZ

�� 9�� 'LHFK�� 0�� 5RWK�� 1XFO�� ,QVWU�� 0HWK�3K\V��5HV��$������������������� 7DGD\RVKL� 6KRML�� .HLWDUR� +LWRPL� HW� DO��,(((�7UDQV��1XF��6FL������������������� -�&�/XQG�� .�6�6KDK�� )�2OVFKQHU� HW� DO��1XFO�� ,QVWU��0HWK��3K\V��5HV��$������������������ -�=KDQJ�� .�6�6KDK�� )�2OVFKQHU� HW� DO��1XFO�� ,QVWU��0HWK��3K\V��5HV��$������������������ -�&�/XQG��.�6�6KDK��0�5�6TXLOODQWH��1XFO�,QVWU��0HWK��3K\V��5HV��$������������������� .�6�6KDK��3�%HQQHWW��0�.OXJHUPDQ�HW�DO��,(((�7UDQV��1XF��6FL������������������� -�3��3RQSRQ��0��$PDQQ��&156�� 3UHOLPL�QDU\� FKDUDFWHUL]DWLRQ� RI� 3E,� SRO\FU\V�WDOOLQH� OD\HUV� GHSRVLWHG� IURP� VROXWLRQ� IRUQXFOHDU� GHWHFWRU� DSSOLFDWLRQV�� %�3���� )������6WUDVERXUJ���������� .�6��6KZK��/��&LULJQDQR��<��'PLWUL\HY� HWDO���,(((�7UDQV��1XFO��6FL������������������ 5�$�6WUHHW��.�6�6KDK��6�(�5HDG\��5�%�$S�WH�HW�DO���3URF��63,(��������������������� 1�9HLVVLG��3�1XELOH��$�)�%HORWR��6RODU�(Q�HUJ\� 0DWHULDOV� DQG� 6RODU� &HOOV� ���� ����������� 0�.�7XEVV�� 3K\V�� 6WDW�� 6RO��E��� ���� ������������ $�3�/LQJUDV�� *�6LPNRYLFK�� -�� 3K\V�&KHP��6ROLGV�����������������

��� -�2EHUVFKLGW�� '�/D]DUXV�� 3K\V�� 5HY�� %������������������� &�:DJQHU�� ,Q�� ,QWHUQ�� &RPP�� (OHFW�URFKHP�� 7HUPRG\QDP�� DQG� .LQHWLFV�3URF�� �WK� 0HHWLQJ�� (G�� E\� %XWWHUZRUWK�/RQGRQ���������S�����±������� 0�&RQVWDQWLQHVFX�� ,�%DOWRJ�� *�*KLWD�/�*KLWD�� 5HY�� 5RXP�� 3K\V�� ���� ������������ (�5�0DQRHO�� 0�&�&�&XVWhGLR�� )�(�*�*XL�PDUZHV� HW� DO��� 0DWHULDOV� 5HVHDUFK�� ��� ������������ H�A�DZemr�� :�<�N_^hkh\�� :iZjZl� ^eyjZn�gm\Zggy� f_lZem� ^bklbeyp�}x� \\Zdmmf��� IZl_gl�� �����:�� K��<�����K��B������� aZy\e_gh� �����������him[e�� ������������ [xe�� � ����������������X�<�=ZkvfZ}\�� H�A�DZemr�� <�D�=Zkv�fZ}\��GZmdh\��ghlZldb� �E>LM��Empvd��������k� ��±������ <�D�=ZkvfZ}\�� H�A DZemr�� L_ab^hih\�^��gZ� ���c�MdjZ�gkvd�c�gZmdh\�cdhgn_j_gp���a n�abdb�gZi�\ijh\�^gbd�\MGDNG��� �a f�`gZjh^ghx� mqZklx��MdjZ�gZ��H^_kZ���������F��������� :�A�DZemr�� <�F�Ju[Zd�� Kihkh[ihemq_gby� fhghdjbklZeeh\� ^bch^b^Zk\bgpZ�� � :�K�� &&&J ���������������
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2%7$,1,1*�$1'�(/(&7523+<6,&$/�678',(62)�3E,� 6,1*/(�&5<67$/6
<X�9�*DV¶PDHY��2�=�.DOXVK��$�9�)HGRVRY

/XWVN�6WDWH�7HFKQLFDO�8QLYHUVLW\��/YLYVND�6W� ����/XWVN�������H�PDLO��IL]LN#IL]�OVWX�OXWVN�XD
8QGRSHG�DQG�=U�GRSHG�3E,� VLQJOH� FU\VWDOV�ZHUH� REWDLQHG�E\�PRGLILHG %ULGJPDQ�6WRFNEDUJHU WHFKQLTXH��7KH OLPLW�RI�=U�VROXELOLW\�LQ�3E,� ZDV�HVWLPDWHG��7KH�GF�FRQ�GXFWLYLW\�RI�WKH�JURZQ�VLQJOH�FU\VWDOV�DV�ZHOO�DV WKH LQIOXHQFH�RI�W\SH�DQG�PDWHULDO�RIHOHFWULF� FRQWDFWV�RQ� WKH�3E,� FRQGXFWLYLW\�ZHUH� VWXGLHG�� VXUIDFH� DQG�EXON� HOHFWULFDOFRQGXFWLYLW\�FRQWULEXWLRQV�ZHUH�VHSDUDWHG��7KH�FRQGXFWLYLW\�ZDV� VKRZQ�WR� LQFUHDVHZLWK�D�YHU\�VPDOO�DFWLYDWLRQ�HQHUJ\�ZLWK�KHDWLQJ�DW�7�������D RU�WR�EH�SUDFWLFDOO\�LQ�GHSHQGHQW�RI� WHPSHUDWXUH��$ERYH����±����.�FRQGXFWLYLW\� YDULHV�ZLWK�WHPSHUDWXUHZLWK�?Z  ������±�����H9�
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