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D gZklhys_fm� \j_f_gb� ijhp_kk� ki_jfZlh]_g_aZ� m `b\hlguo� ^_lZevgh� bamq_g� k ijbf_g_gb_f�pblh[bhobfbq_kdbo�� we_dljhgghfbdjhkdhibq_kdbo�� Z\lhjZ^bh]jZnbq_kdbo�b ^jm]bo�f_lh^h\ �>Zgbeh\Z��������������DhklhfZjh\Z��Dgya_\Z��������GZ� dZn_^j_ ]_g_lbdb� b pblheh]bb�OZjvdh\kdh]h� gZpbhgZevgh]h� mgb\_jkbl_lZ�bf��<� G��DZjZabgZ�jZg__�[ueh�ijh\_^_gh�[hevrh_�dhebq_kl\h�bkke_^h\Zgbc�wg_j]_lbq_kdbo�oZjZdl_jbklbd�de_lhqguo�y^_j�khfZlbq_kdbo� de_lhd� jZaebqguo� hj]Zgbafh\� k bkihevah\Zgb_f� f_lh^bdb� \gmljbde_lhqgh]h�fbdjhwe_dljhnhj_aZ� �RZo[Zah\�� Eh[ugp_\Z�� ������ KljZrgxd�� ������ Rdhj[Zlh\�� RZo[Zah\�� �������J_amevlZlu� wlbo� bkke_^h\Zgbc� iha\heyxl� kqblZlv� we_dljhdbg_lbq_kdbc� ihl_gpbZe� de_lhqgh]h� y^jZ�bgl_]jZevghc� oZjZdl_jbklbdhc� _]h� nmgdpbhgZevghc� Zdlb\ghklb� \ l_q_gb_� bg^b\b^mZevgh]h� jZa\blby�hj]ZgbafZ�Ij_^iheZ]Z_lky�� qlh� ^bgZfbdZ� baf_g_gby� aZjy^h\� de_lhqguo� y^_j� \ hglh]_g_a_� \h� fgh]hf�h[mkeh\e_gZ� aZjy^hf�� dhlhjuc� nhjfbjm_lky� \h� \j_fy� hieh^hl\hj_gby� \ ab]hl_� �RZo[Zah\�� �������Ihke_^gbc� \ agZqbl_evghc� kl_i_gb� aZ\bkbl hl�ijb\ghkbfuo� \ ab]hlm� aZjy^h\� y^_j�fm`kdhc�b `_gkdhc�]Zf_l� < k\yab� k wlbf� p_evx� gZklhys_c� jZ[hlu� [ueh� bamq_gb_� wg_j]_lbq_kdbo� oZjZdl_jbklbd� y^_j�nhjfbjmxsboky�fm`kdbo�iheh\uo� de_lhd� lmlh\h]h�b ^m[h\h]h�r_edhijy^h\��LZdh_�bkke_^h\Zgb_�[ueh�ijh\_^_gh�\i_j\u_�Ihemq_ggu_� ^Zggu_� ZgZebabjh\Zebkv� \ k\yab� k baf_g_gb_f� bgl_gkb\ghklb� ^uoZgby� dmdhehd��Ba\_klgh�� qlh� mjh\_gv� ^uoZgby� l_kgh� k\yaZg� k mjh\g_f� bgl_gkb\ghklb� wg_j]_lbq_kdbo� ijhp_kkh\� \hj]Zgbaf_� �KdmeZq_\�� ������� < jZ[hlZo� jy^Z� Z\lhjh\� �GbdhevkdZy�� =jm^gbpdbc�� ������ JZ^abgkdZy��GbdhevkdZy�� ������ [ueZ� ihdZaZgZ� k\yav� f_`^m� ^uoZgb_f�� wg_j]_lbq_kdbf� h[f_ghf� b nmgdpbhgZevghc�Zdlb\ghklvx� y^jZ��Ba\_klgh� lZd`_� h gZebqbb� k\yab�f_`^m� Zdlb\ghklvx� y^jZ�b _]h�[bhwe_dljbq_kdbfb�k\hckl\Zfb��Rdhj[Zlh\��RZo[Zah\���������������LZdbf�h[jZahf��\u[jZgguc�nbabheh]bq_kdbc�ihdZaZl_ev�hlqZklb�oZjZdl_jbam_l�wg_j]_lbdm�ijhp_kkh\��ijhbkoh^ysbo�\ y^jZo�nhjfbjmxsboky�ki_jfZlhahb^h\�H [ t _ d l u � b f _ l h ^ u � b k k e _ ^ h \ Z g b y� H[t_dlZfb� bkke_^h\Zgby� kem`beb� dmdhedb�lmlh\h]h� r_edhijy^Z� ihjh^u� ;_ehdhdhggZy��� �;���� b f_`ihjh^guc� ]b[jb^� ;��î;���� Z lZd`_� dmdhedb�ebgbb�,� dblZckdh]h�^m[h\h]h�r_edhijy^Z��Ijb�l_fi_jZlmj_�bgdm[Zpbb � ���K jZa\blb_�dmdhehd�lmlh\h]h�b \_k_gg__�jZa\blb_�dmdhehd�^m[h\h]h�r_edhijy^h\�^ebehkv����kmlhd�Ih^kqzl� y^_j�� kf_sZxsboky�\ we_dljbq_kdhf�ihe_��ijh\h^beky�k i_j\uo�kmlhd�jZa\blby�dmdhehd�lmlh\h]h� r_edhijy^Z� b k� gme_\uo� kmlhd� jZa\blby� �kmldb� ba\e_q_gby� dmdhehd� ba� oheh^bevgbdZ� ihke_�abfh\db��^m[h\h]h�r_edhijy^Z�^h�\uoh^Z�bfZ]h�>ey� hij_^_e_gby� we_dljhdbg_lbq_kdbo� k\hckl\� de_lhqguo y^_j� bkihevah\ZeZkv� f_lh^bdZ�\gmljbde_lhqgh]h�fbdjhwe_dljhnhj_aZ��jZajZ[hlZggZy�gZ�dZn_^j_�]_g_lbdb�b pblheh]bb�OGM��RZo[Zah\��Eh[ugp_\Z���������Kmlv�f_lh^Z�aZdexqZ_lky�\ we_dljhnhj_a_�ieZklZ�de_lhd�b mqzl_�^heb��\ ���de_lhqguo�y^_j�� kf_sZxsboky� \ we_dljbq_kdhf� ihe_�� We_dljhnhj_a� ki_jfZlh]_gguo� de_lhd� ijh\h^beb� \klZg^Zjlghf�nbabheh]bq_kdhf� jZkl\hj_�Wnnjmkkb�;b^eZ�ijb� kbe_� lhdZ�\ dZf_j_� ��� f:�b gZijy`_gbb��� <��Wlb�\_ebqbgu�[ueb�ih^h[jZgu�wdki_jbf_glZevgh�gZ�gZqZevguo�wlZiZo�bkke_^h\Zgby�>ey� hij_^_e_gby� ihlj_[e_gby� dmdhedZfb� dbkehjh^Z� [ue� bkihevah\Zg� j_kibjhf_lj� k]hjbahglZevguf�iheh`_gb_f�fZghf_ljZ��dhgkljmdpby�dhlhjh]h�lZd`_�jZajZ[hlZgZ�gZ�dZn_^j_�]_g_lbdb�bpblheh]bb�OGM� �RZo[Zah\�� �������GZ� ^gh� dZ`^hc�ba� dZf_j� j_kibjhf_ljZ� \\h^beb�ih� �� fe� �� ��gh]h�jZkl\hjZ�DHG�^ey�ih]ehs_gby�m]e_dbkeh]h�]ZaZ��Ihke_�q_]h��\ dZf_ju�gZ�kl_deyggu_�k_lhqdb�ihf_sZeb�bkke_^m_fu_� h[t_dlu�� Mqzlu� ijh\h^bebkv� k bgl_j\Zehf� \ ��� fbgml�� H[t_f� ]ZaZ�� hlkqblZgguc� ih�dZibeeyjZf�fZghf_ljZ�\ kf���i_j_kqblu\Zeky�gZ�� ] kujh]h�\_kZ�h[t_dlZ aZ���qZk�b ijb\h^beky�d ��K b�dghjfZevghfm�Zlfhkn_jghfm�^Z\e_gbx�J _ a m e v l Z l u � J_amevlZlu� bamq_gby� baf_g_gby� we_dljhdbg_lbq_kdbo� k\hckl\� de_lhqguo� y^_j�ij_^klZ\e_gu�gZ�jbk� �±��
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< ��_ kmldb� jZa\blby� �\ ��_ ^ey� ^m[h\h]h� r_edhijy^Z�� we_dljhnhj_lbq_kdZy� ih^\b`ghklv�de_lhqguo� y^_j� [ueZ� gZbf_gvr_c�� b khklZ\eyeZ� ����r��� �� ^ey� ihjh^u� ;���� ����r��� � ± ^ey� ]b[jb^Z�;��î;���b ����r��� � ± ^ey�ebgbb�,���< ^Zevg_cr_f�we_dljhnhj_lbq_kdZy�ih^\b`ghklv�y^_j�]Zf_lhpblh\�ihkl_i_ggh�\hajZklZeZ�^h� ��o kmlhd�bgdm[Zpbb�m ihjh^u�;���b ebgbb� ,���b ^h� ��o kmlhd ± m ]b[jb^Z��GZ�ke_^mxsb_� kmldb� jZa\blby� gZ[ex^Zehkv� j_adh_� m\_ebq_gb_� we_dljhnhj_lbq_kdhc� ih^\b`ghklb� y^_j� gZ����� �� m ihjh^u� ;���� gZ� �� � ± m ]b[jb^Z� ;��î;��� b gZ� ���� � ± m ebgbb� ,��� Ihke_� q_]h� ^hey�we_dljhhljbpZl_evguo� y^_j� ]Zf_lhpblh\� ijh^he`ZeZ� ieZ\gh� \hajZklZlv� \iehlv� ^h� �� kmlhd� bgdm[Zpbb�dmdhehd�� dh]^Z� bkke_^m_fuc� ihdZaZl_ev� ^hklb]Ze� k\h_]h� fZdkbfZevgh]h� agZq_gby�� ����r��� � ± ^ey�ihjh^u�;��������r��� � ± ^ey�]b[jb^Z�b ����r��� � ± ^ey�ebgbb�,���GZ����_ kmldb�jZa\blby�dmdhehd��lh�_klv�\ ihke_^gb_�kmldb�i_j_^�\uoh^hf�bfZ]h�^hey�ih^\b`guo�y^_j�iZ^ZeZ�^h�gmey�LZdbf� h[jZahf�� m lmlh\h]h� b ^m[h\h]h� r_edhijy^h\� \uy\e_gZ� koh^gZy� l_g^_gpby� baf_g_gby�we_dljhdbg_lbq_kdbo�k\hckl\�y^_j�]Zf_lhpblh\��\hajZklZgb_�^heb�we_dljhhljbpZl_evguo�y^_j�\ ijhp_kk_�ki_jfZlh]_g_aZ�b kgb`_gb_�wlh]h�ihdZaZl_ey�^h�gmey�\ ihke_^gb_�kmldb�bgdm[Zpbb��<ujZ`_gguc�wnn_dl�]_l_jhabkZ�ih�^Zgghfm�ihdZaZl_ex�mklZgh\e_g�g_�[ue�J_amevlZlu�bkke_^h\Zgby�^uoZgby�dmdhehd�^m[h\h]h�r_edhijy^Z�ij_^klZ\e_gu�gZ�jbk� ��

���
���
���
�����

������

� � � � � � � � � � ��Kmldb�jZa\blby

Bgl_g
kb\gh

klvih
]ehs_

gby�
dbkeh

jh^Z�
�fe�]

q

J b k � � � Bgl_gkb\ghklv�ih]ehs_gby�dbkehjh^Z�dmdhedZfb�^m[h\h]h�r_edhijy^Z�\ ijhp_kk_�\_k_gg_c�bgdm[Zpbb�
>bgZfbdZ� baf_g_gby� bgl_gkb\ghklb� ih]ehs_gby� dbkehjh^Z� \h� fgh]hf� koh^gZ� k ^bgZfbdhc�baf_g_gby� we_dljhdbg_lbq_kdbo� k\hckl\� y^_j� ]Zf_lhpblh\��FbgbfZevgh_ agZq_gb_� ^Zggh]h� ihdZaZl_ey����������� fe�]Âq�� [ueh� aZnbdkbjh\Zgh� gZ� ��_ kmldb� bgdm[Zpbb� dmdhehd�� < l_q_gb_� bgdm[Zpbb�bgl_gkb\ghklv� ^uoZgby� \hajZklZeZ�� ^hklb]Zy� fZdkbfZevgh]h� agZq_gby� ����������� fe�]Âq�� gZ� ��_ kmldb�jZa\blby�� < ihke_^gb_� kmldb� bgdm[Zpbb� bgl_gkb\ghklv� ih]ehs_gby� dbkehjh^Z� g_kdhevdh� kgb`ZeZkv��hklZ\Zykv��l_f�g_�f_g__��gZ�^hklZlhqgh�\ukhdhf�mjh\g_������������ fe�]Âq��H [ k m ` ^ _ g b _ � I_j_oh^y�d h[km`^_gbx�ihemq_gguo�j_amevlZlh\��g_h[oh^bfh�mlhqgblv�gZ�dZdhc�klZ^bb�jZa\blby�gZoh^ylky�iheh\u_�de_ldb�\ k_f_ggbdZo�\h�\j_fy�bkke_^h\Zgby��Ebl_jZlmjgu_�^Zggu_��6DGR��������AZob^h\��FZjrZd��������mdZau\Zxl�gZ�lh��qlh�f_chlbq_kdb_�^_e_gby�\ k_f_ggbdZo�lmlh\h]h�r_edhijy^Z� ijhbkoh^yl� gZ� klZ^bb� ]mk_gbpu� 9 \hajZklZ�� Ke_^h\Zl_evgh�� \h� \j_fy� jZa\blby� dmdhedb� \k_f_ggbdZo� gZ[ex^Zxlky� ki_jfZlb^u�� Z g_ihkj_^kl\_ggh� i_j_^� \uoh^hf� bfZ]h ± ki_jfZlhahb^u�� Wlb�^Zggu_�ohjhrh�kh]eZkmxlky�k gZrbfb�gZ[ex^_gbyfb�baf_g_gby�fhjnheh]bb�]Zf_lhpblh\�Ke_^m_l� aZf_lblv�� qlh� ki_jfZlh]_ggu_� de_ldb� m gZk_dhfuo� jZa\b\Zxlky� \gmljb� h[hkh[e_gguo�k_f_gguo� rZjh\�� ihdjuluo� h[hehqdhc�� b \� ij_^_eZo� ki_jfZlhpbklu� jZa\blb_� iheh\uo� de_lhd� b^_l�kbgojhgbabjh\Zgh�� lh� _klv� ijZdlbq_kdb� \k_� de_ldb� \klmiZxl� \ gh\mx� klZ^bx� jZa\blby� h^gh\j_f_ggh��)DZFHWW�� �������H^gZdh�\ jZaguo�k_f_gguo�rZjZo�gZ�h^ghf�b lhf `_�wlZi_�jZa\blby�r_edhijy^Z�fh]ml�kh^_j`Zlvky�ki_jfZlh]_ggu_�de_ldb��gZoh^ysb_ky�gZ�jZaebqguo�klZ^byo�jZa\blby��6DGR���������Ihwlhfm�\ k_f_ggbdZo� dmdhedb� �hkh[_ggh� \ gZqZe_� bgdm[Zpbb�� fh]ml� \ g_[hevrhf� dhebq_kl\_� \klj_qZlvky�ki_jfZlhpblu� ,� b ,,�� b ^Z`_� ki_jfZlh]hgbb�� Z lZd`_� aj_eu_� ki_jfZlhahb^u�� < ijhp_kk_� gZr_]h�bkke_^h\Zgby�_^bgbqgu_�k_f_ggu_�imqdb��kh^_j`Zsb_�aj_eu_�ki_jfZlhahb^u��[ueb�hlf_q_gu��gZqbgZy�k��kmlhd�jZa\blby�dmdhehd�KqblZ_lky�� qlh� ^hey� we_dljhhljbpZl_evguo� de_lhqguo� y^_j�� hljZ`ZxsZy� agZq_gb_� ]�ihl_gpbZeZ�de_lhqguo�y^_j��l_kgh�k\yaZgZ�k Zdlb\ghklvx�y^jZ��Q_rdh��RZo[Zah\��������Rdhj[Zlh\��RZo[Zah\���������Djhf_�lh]h��we_dljhdbg_lbq_kdbo�k\hckl\�de_lhqguo�y^_j�hij_^_eyxlky�dhebq_kl\_gguf�b dZq_kl\_gguf�khklZ\hf� JGD�� dbkeuo� b hkgh\guo� [_edh\ y^jZ� �Rdhj[Zlh\�� RZo[Zah\�� ������� LZdbf� h[jZahf��



Ba\_klby�OZjvdh\kdh]h�wglhfheh]bq_kdh]h�h[s_kl\Z �������������lhf�,;��\uimkd��±�<�kl��OZjd�\kvdh]h�_glhfheh]�qgh]h�lh\Zjbkl\Z ���� ��������lhf�,;��\bimkd��±�7KH�.KDUNRY�(QWRPRORJLFDO�6RFLHW\�*D]HWWH ���� ��������YROXPH�,;��LVVXH �±�±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±

���

ihemq_ggu_�djb\u_�baf_g_gby�we_dljhdbg_lbq_kdbo�k\hckl\�y^_j�]Zf_lhpblh\�hljZ`Zxl�kljmdlmjgu_�bnmgdpbhgZevgu_�baf_g_gby�\ y^jZo��ijhbkoh^ysb_�\h�\j_fy�ki_jfbh]_g_aZ�H[gZjm`_ggh_� \hajZklZgb_� we_dljhnhj_lbq_kdhc� ih^\b`ghklb� y^_j� \ ijhp_kk_� ki_jfbh]_g_aZ�k\b^_l_evkl\m_l� h[� mkbe_gbb� f_lZ[hebq_kdbo� ijhp_kkh\� \ y^j_�� y^_jgh�ieZaf_ggh]h� ljZgkihjlZ� biheyjbaZpbb� kljmdlmj� y^jZ�� < ebl_jZlmj_� bf_xlky� mdZaZgby� gZ� \ukhdmx� Zdlb\ghklv� ]_ghfZ�jZa\b\Zxsboky�fm`kdbo�iheh\uo de_lhd� �DhklhfZjh\Z��Dgya_\Z���������kbgl_a�jZaebqguo�lbih\�JGD�\h�\j_fy� ki_jfbh]_g_aZ�� fb]jZpby� _z \� pblhieZafm �*DOGLHUL�� 0RQHVL�� ������� Zp_lbebjh\Zgb_� ]bklhgh\��%RXYLHU�� &KHYDLOLHU�� ������� LZd`_� ba\_klgh�� qlh� \ ki_jfbh]_g_a_� ijhbkoh^bl� dhj_ggZy� i_j_kljhcdZ�kljmdlmj� y^jZ� �>Zgbeh\Z�� ������� kf_gZ� lbiZ� y^_jgh]h� [_edZ�� k\yaZggZy� k kbgl_ahf� gh\hc� [_edh\hc�njZdpbb� b ljZgkihjlhf� \gh\v� kbgl_abjh\Zggh]h� [_edZ� \ y^jh� �%ORFK�� %UDFN�� ������ AZob^h\��FZjrZd��������� LZdbf� h[jZahf�� baf_g_gb_� ]�ihl_gpbZeZ�� y\eyxs_]hky� bgl_]jZevguf� ihdZaZl_e_f� Zdlb\ghklb�y^_jgh]h�f_lZ[hebafZ��hljZ`Z_l�ijhp_kku�ijhbkoh^ysb_�\ y^jZo�ki_jfZlb^�J_adh_� \hajZklZgb_� ^heb� we_dljhhljbpZl_evguo� de_lhqguo� y^_j� \ k_j_^bg_� jZa\blby� dmdhedb��hq_\b^gh��k\b^_l_evkl\m_l�h agZqbl_evguo�baf_g_gbyo�\ f_lZ[hebaf_�y^jZ��LZdb_�baf_g_gby�fh]ml�[ulv�k\yaZgu� k gZqZehf� Zdlb\guo� kbgl_lbq_kdbo� ijhp_kkh\� beb� fh^bnbdZpb_c� y^_jguo� kljmdlmj��H[gZjm`_ggh_� \ gZklhys_c� jZ[hl_�� j_adh_� ih\ur_gb_� ^heb� we_dljhhljbpZl_evguo� de_lhqguo� y^_j�]Zf_lhpblh\�kh\iZ^Z_l�ih�\j_f_gb�k ibdhf�kh^_j`Zgby�]hjfhgZ�wd^bahgZ�\ ]_fhebfn_�dmdhedb �&DOYH]��+LUQ�� 5HJJL�� ������� < wlh� \j_fy� gZqbgZ_lky� bgl_gkb\gZy� i_j_kljhcdZ� hj]ZgbafZ�� k\yaZggZy� kbfZ]bgZevguf�fhjnh]_g_ahf��H^gZdh�gZ�^Zgghf�wlZi_�bkke_^h\Zgbc�g_\hafh`gh�^Zlv�lhqgh_�h[tykg_gb_�gZ[ex^Z\r_fmky�wnn_dlm�Mqblu\Zy� \ur_kdZaZggh_�� kgb`_gb_�dhebq_kl\Z� we_dljhhljbpZl_evguo� y^_j�^h�gmey�\ ihke_^gb_�kmldb�bgdm[Zpbb�dmdhehd�h[tykgy_lky�l_f��qlh�d wlhfm�\j_f_gb�nhjfbjmxlky�aj_eu_�ki_jfZlhahb^u��Bo�f_lZ[hebaf� gZoh^blky� gZ� hq_gv� gbadhf� mjh\g_�� Z aZjy^� y^jZ kdhfi_gkbjh\Zg�� GZ� hkgh\Zgbb� wlbo�j_amevlZlh\�fh`gh�ij_^eh`blv�f_lh^�hij_^_e_gby�kl_i_gb�aj_ehklb�ki_jfZlhahb^h\�lmlh\h]h�b ^m[h\h]h�r_edhijy^Z�ih�bo�we_dljhnhj_lbq_kdhc�ih^\b`ghklb�AZdhghf_jgh_� \hajZklZgb_� bgl_gkb\ghklb� ih]ehs_gby� dbkehjh^Z� dmdhedhc� \ ijhp_kk_� jZa\blby�mdZau\Z_l�gZ�ih\ur_gb_�mjh\gy�f_lZ[hebq_kdbo�ijhp_kkh\�\ hj]Zgbaf_��H^gbf�ba�gZb[he__�bgl_gkb\gh�ijhl_dZxsbo� b wg_j]h_fdbo� ijhp_kkh\� \ l_q_gb_�f_lZfhjnhaZ� y\ey_lky� ki_jfZlh]_g_a��JZkkfhlj_ggZy�^bgZfbdZ�baf_g_gby�bgl_gkb\ghklb�^uoZgby� m dmdhehd�^m[h\h]h�r_edhijy^Z� y\ey_lky�ih^l\_j`^_gb_f�\u\h^Z�� k^_eZggh]h� ijb� h[km`^_gbb� ^bgZfbdb� baf_g_gby� we_dljhdbg_lbq_kdbo� k\hckl\� ]Zf_lhpblh\��Ihemq_ggu_� j_amevlZlu� mdZau\Zxl� gZ� gZebqb_� hij_^_e_gghc� k\yab� f_`^m� bgl_gkb\ghklvx� ^uoZgby�dmdhedb�b we_dljhdbg_lbq_kdbo�k\hckl\�y^_j�]Zf_lhpblh\��lZd�dZd�h[Z�ihdZaZl_ey�aZdhghf_jgh�b koh^guf�h[jZahf�baf_gyxlky�\ ijhp_kk_�bgdm[Zpbb�dmdhehd�Bgl_gkb\ghklv� ^uoZgby� ij_^klZ\ey_l� kh[hc� ihdZaZl_ev� nbabheh]bq_kdh]h� khklhygby� \k_]h�hj]ZgbafZ��Wg_j]by��ba\e_dZ_fZy�\ ijhp_kk_ hdbke_gby�hj]Zgbq_kdbo�\_s_kl\��bkihevam_lky�\ jZaebqguo�ijhp_kkZo�ijhl_dZxsbo�\ hj]Zgbaf_�jZa\b\Zxs_cky�dmdhedb��Ihwlhfm�\ ihke_^gb_�kmldb�jZa\blby��ohly�f_lZ[hebq_kdZy�Zdlb\ghklv�ki_jfZlhahb^h\�g_agZqbl_evgZ�b ^hey�we_dljhhljbpZl_evguo�de_lhqguo�y^_j�]Zf_l� iZ^Z_l� ^h� gmey�� bgl_gkb\ghklv� ^uoZgby� ebrv� g_fgh]h� kgb`Z_lky��>hklZlhqgh� \ukhdbc� mjh\_gv�ihlj_[e_gby� dbkehjh^Z� g_h[oh^bf� ^ey� ih^^_j`Zgby� agZqbl_evgh]h� qbkeZ� f_lZ[hebq_kdbo� ijhp_kkh\� \hj]Zgbaf_�� k\yaZgguo� k hdhgqZgb_f� nhjfbjh\Zgby� bfZ]bgZevguo� hj]Zgh\� b ih^]hlh\dhc� dmdhedb� ddmdhehqgh�bfZ]bgZevghc�ebgvd_�<u \ h ^ u ��� <i_j\u_� ihdZaZgZ� \hafh`ghklv� ijbf_g_gby� f_lh^bdb� \gmljbde_lhqgh]h� fbdjhwe_dljhnhj_aZ�^ey�hp_gdb�we_dljhdbg_lbq_kdbo�k\hckl\�y^_j�ki_jfZlh]_gguo�de_lhd�lmlh\h]h�b ^m[h\h]h�r_edhijy^h\��� H[gZjm`_gh� aZdhghf_jgh_� \hajZklZgb_� we_dljhnhj_lbq_kdhc� ih^\b`ghklb� y^_j� ]Zf_lhpblh\� \l_q_gb_�jZa\blby�dmdhehd�lmlh\h]h�b ^m[h\h]h�r_edhijy^h\��� MklZgh\e_gh� hlkmlkl\b_� ih^\b`ghklb� y^_j� aj_euo� ki_jfZlhahb^h\�� qlh� hq_\b^gh� k\yaZgh� khklZgh\dhc�f_lZ[hebq_kdbo ijhp_kkh\�\ gbo�b mjZ\gh\_rb\Zgb_f�aZjy^h\�bo�y^_j��� Ij_^eZ]Z_lky� ijbf_g_gb_� \gmljbde_lhqgh]h� fbdjhwe_dljhnhj_aZ� ^ey� hij_^_e_gby� kl_i_gb�aj_ehklb�fm`kdbo�iheh\uo�de_lhd��� Ijh^_fhgkljbjh\ZgZ� k\yav� we_dljhdbg_lbq_kdbo� k\hckl\� y^_j� ]Zf_lhpblh\� k bgl_gkb\ghklvx�ih]ehs_gby�dbkehjh^Z�b��khhl\_lkl\_ggh��mjh\g_f�hdbkebl_evguo�ijhp_kkh\�\ hj]Zgbaf_��� Ih^l\_j`^_gZ�k\yav�]�ihl_gpbZeZ�y^jZ�de_ldb�k _]h�f_lZ[hebq_kdhc�Zdlb\ghklvx�
KIBKHD �EB L ? J:LM JU>Zgbeh\Z E� <� Ki_jfZlh]_g_a�m ^biehb^h\�b ihebiehb^h\�lmlh\h]h�r_edhijy^Z� ± F���GZmdZ������� ± ��� k�>Zgbeh\Z E� <� MevljZkljmdlmjgh_ �bkke_^h\Zgb_�ki_jfZlh]_g_aZ � ± F���GZmdZ������� ± ��� k�AZob^h\ K� L�� FZjrZd L� E� Hkgh\gu_�y^_jgu_�[_edb�\ ki_jfZlh]_g_a_�m ^biehb^guo�b ihebiehb^guo�nhjf�lmlh\h]h�r_edhijy^Z�%RPE\[ PRUL�� ,��Dhebq_kl\_gguc �b dZq_kl\_gguc�ZgZeba�]bklhgh\�\ y^jZo�ki_jfZlh]_gguo�de_lhd�^biehb^guo�`b\hlguo��� Pblheh]by� ± ����� ± L� ����� �� ± K� ���±����DhklhfZjh\Z :� :�� Dgya_\Z ?� N� LjZgkdjbipby�b ljZgkeypby�\ ki_jfZlh]_g_a_� �� Kh\j_f_ggu_�ijh[e_fu�ki_jfZlh]_g_aZ � ± F���GZmdZ������� ± K� ���±����GbdhevkdZy B� K�� =jm^gbpdbc <� :� <ebygb_�j_gl]_gh\kdh]h�h[emq_gby�b bg]b[blhjh\�kbgl_aZ�gmde_bgh\uo�dbkehl�gZ�^uoZgb_�bkh^_j`Zgb_�:LN�\ aZjh^urZo�\vxgZ��� >hde��:G�KKKJ� ± ����� ± L� ������ �� ± K� ���±����
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JZ^abgkdZy E� B�� GbdhevkdZy B� K� Wg_j]_lbdZ�jZa\blby�lmlh\h]h�r_edhijy^Z��� Hglh]_g_a� ± ����� ± L� ���� �� ± K� ���±����KdmeZq_\ <� I� :ddmfmeypby�wg_j]bb�\ de_ld_� ± F���GZmdZ������� ± K� ��±���KljZrgxd <� X� Baf_g_gby� we_dljhdbg_lbq_kdbo � k\hckl\� de_lhqguo� y^_j� 'URVRSKLOD� PHODQRJDVWHU 0��*��� h[mkeh\e_ggu_�]_ghlbibq_kdbfb �jZaebqbyfb��\hajZklhf�b ^_ckl\b_f�l_ieh\h]h�rhdZ��:\lhj_n��^bkk� «�dZg^��[bhe��gZmd� ± O�������� ± �� k�Q_rdh <� N�� RZo[Zah\ <� =� Af�gb� _e_dljhd�g_lbqgbo � \eZklb\hkl_c� de�lbggbo� y^_j� i�^� \ieb\hf� j_]meylhj�\� [�hkbgl_am�gmde_�gh\bo�dbkehl�m a\¶yadm�a kljmdlmjhx�y^jZ�L�nmgdp�hgZevghx �Zdlb\g�klx�]_g�\��� >hde��:G�MJKJ��;� ± ����� ± � �� ±K� ��±���RZo[Zah\ <� =� Ijhklu_�ijb[hju�^ey�bamq_gby�^uoZgby�b Zdlb\ghklb�dZlZeZau�k_fyg��� <hijhku�k_f_gh\h^kl\Z ��k_f_gh\_^_gby �bdhgljhevgh�k_f_ggh]h�^_eZ� ± D���Mjh`Zc������� ± <ui� �� ± K� ���±����RZo[Zah\ <� =� Gh\Z�]_g_lbqgZ�]�ihl_aZ�gZ�hkgh\��[�hn�abqgbo�^hke�^�\��� Hj]Zg�af�yd�kbkl_fZ� ± D���GZmdh\Z�^mfdZ������� ± K� ��±����RZo[Zah\ <� =�� Eh[ugp_\Z =� K� ;bhwe_dljbq_kdb_ � k\hckl\Z� y^jZ� b y^jurdZ� \ de_ldZo� jZkl_gbc� \ k\yab� k ]_ghlbihf�nbabheh]bq_kdbf �khklhygb_f�b ^_ckl\b_f�\ukhdhc�l_fi_jZlmju��� ;bhnbabdZ� ± ����� ± L� ;9,��\ui� �� ± K� ���±����Rdhj[Zlh\ X� =�� RZo[Zah\ <� =� H jheb� gmde_bgh\uo� dbkehl� b ^jm]bo� [bhihebf_jh\ � \ h[jZah\Zgbb� we_dljbq_kdh]h� aZjy^Z�de_lhqgh]h�y^jZ��� Fhe_dmeyjgZy�]_g_lbdZ�b [bhnbabdZ� ± ����� ± <ui� �� ± K� ��±���Rdhj[Zlh\ X� =�� RZo[Zah\ <� =� ;bhwe_dljbq_kdb_ � k\hckl\Z� de_lhqguo� y^_j� �� Mki_ob� kh\j_f�� [bheh]bb� ± ����� ± L� �����\ui� �� ± K� ���±����%ORFK '� 3�� %UDFN 6� '� (YLGHQFH�IRU�WKH�F\WRSODVPLF�V\QWKHVLV�RI�QXFOHDU�KLVWRQH�GXULQJ�VSHUPDWRJHQHVLV�LQ�WKH�JUDVVKRSSHU� &KRUWRSKDJH�YLULGLIDFLDWD �� -��&HOO�%LRO� ± ����� ± 9RO� ����� �� ± 3� ���±����%RXYLHU '�� &KHYDLOLHU 3� $�FRUUHODWLRQ� EHWZHHQ� KLVWRQH� DFHW\ODWLRQ� DQG� FKURPDWLQ� FKDQJHV� LQ� VSHUPDWLGV� RI� WKH� ORFXVW� �� &\WRELRORJLH� ±����� ± 9RO� ����� �� ± 3� ���±����&DOYH] %�� +LUQ 0�� 5HJJL 0� GH (FG\VRQH� FKDQJHV� LQ� WKH� KDHPROLPSK�RI� WZR�VLONZRUPV� � %RPE\[�PRUL DQG�3KLORVDPLD�F\QWKLD�� GXULQJ�ODUYDO�DQG�SXSDO�GHYHORSPHQW��� )(%6�/HWWHUV� ± ����� ± 9RO� ��� ± 3� ��±���)DZFHWW '� :� 2EVHUYDWLRQV�RQ�FHOO�GLIIHUHQWLDWLRQ�DQG�RUJDQHOOH�FRQWLQXLW\�LQ�VSHUPDWRJHQHVLV��� (GLQEXUJK�V\PSRVLXP�RQ�WKH�JHQHWLFV�RI�WKH�VSHUPDWR]RRQ� ± ����� ± 3� ��±���*DOGLHUL 0�� 0RQHVL 9� 5LERVRPDO�51$�LQ�PRXVH�VSHUPDWRF\WHV��� ([S��&HOO�5HV� ± ����� ± 9RO� ����� �� ± 3� ���±����6DGR 7� 6SHUPDWRJHQHVLV�RI�WKH�VLONZRUP�DQG�LWV�EHDULQJ�RQ�UDGLDWLRQ �LQGXFHG�VWHULOLW\��� -��)DF��$JU��.\XVKX�8QLY� ± ����� ± � ��� ± 3� ���±����OZjvdh\kdbc�gZpbhgZevguc�mgb\_jkbl_l�bf��<� G��DZjZabgZ IhklmibeZ�����������
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%LRHOHFWULFDO� SURSHUWLHV� RI� PDOH� JDPHWRF\WH� QXFOHL� RI� RDN� DQG� &KLQHVH� VLONZRUPV� GXULQJ� SXSDO�GHYHORSPHQW� KDYH� EHHQ� VWXGLHG� IRU� WKH� ILUVW� WLPH�� 'DWD� REWDLQHG�ZHUH� FRPSDUHG�ZLWK� WKH� LQWHQVLW\� RI� R[\JHQ�FRQVXPSWLRQ�E\�WKH�SXSD��,W�ZDV�REVHUYHG�WKDW�GXULQJ�SXSDO�GHYHORSPHQW��HOHFWURSKRUHWLF�PRELOLW\�RI�JDPHWRF\WH�QXFOHL�FKDQJHV�VLPLODUO\�LQ�ERWK�VSHFLHV��7KH�ORZHVW�PRELOLW\�ZDV�REVHUYHG�DW�WKH�EHJLQQLQJ�RI�WKH�GHYHORSPHQW��LQ� WKH� IROORZLQJ� GD\V� LW� JUDGXDOO\� LQFUHDVHG�� UHDFKLQJ� PD[LPXP� RQ� WKH� SHQXOWLPDWH� GD\� RI� LQFXEDWLRQ�� 1R�PRELOLW\� ZDV� GHWHFWHG� RQ� WKH� ODVW� GD\� RI� GHYHORSPHQW�� (OHFWURSKRUHWLF� PRELOLW\� ZDV� IRXQG� WR� FRUUHODWH� ZLWK�PHWDEROLF� DFWLYLW\� RI� WKH�QXFOHXV��ZKLFK�ZDV� HVWLPDWHG�E\� LQFUHDVHG�R[\JHQ� FRQVXPSWLRQ� UDWH��7KH�FRQQHFWLRQ�EHWZHHQ���SRWHQWLDO�RI�WKH�QXFOHXV�DQG�LWV�PHWDEROLF�DFWLYLW\�LV�FRQILUPHG���ILJV�����UHIV�


