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Empvdbc�^_j`Z\gbc�l_og�qgbc�mg�\_jkbl_l��\me��Ev\�\kvdZ������Empvd�������H�PDLO��IL]LN#IL]�OVWX�OXWVN�XD
>hke�^`_gh� ih\�evg�� ijhp_kb� \klZgh\e_ggy� kljmfm� \ fhghdjbklZe� 3E,� ijbih^Zgg�� gZ� gvh]h� kljb[dZ� gZijm]b�� A^�ckg_gh� ZgZe�a� n�abqgbo� qbggbd�\��sh\ieb\Zxlv� gZ� p�� ijhp_kb�� <dZaZgh� gZ� hkh[eb\hkl�� \bdhjbklZggy� f_lh^m� lZfh`eb\hkl��ch]h� aZklhkm\Zggy� ijb�^hke�^`_gg�� �hggh�� ijh\�^ghkl�� m l\_j^bo_e_dljhe�lZo�

<klmiJhajh[dZ� ^_l_dlhj�\� �hg�amxqh]h� \b�ijhf�gx\Zggy� \bfZ]Z}� ]eb[rh]h� \b\q_g�gy� \eZklb\hkl_c� qmleb\bo� ^h� gvh]h� fZ�l_j�Ze�\�� ahdj_fZ� ]Zeh]_g�^�\� f_lZe�\�+J,��� 3E,���� M ^Zg�c� jh[hl�� hibkZgh� j_�amevlZlb� ^hke�^`_gv� _e_dljhn�abqgbo\eZklb\hkl_c� fhghdjbklZe�\� 3E,��� sh� }h^gbf� �a� g_[Z]Zlvho� l\_j^hl�evgbo� k_j_�^h\bs >�@�� a^Zlgbo� ijb� d�fgZlg�c� l_fi_�jZlmj��\�^]mdm\Zlbky�gZ�\bkhdh_g_j]_lbq�g_�_e_dljhfZ]g�lg_�\bijhf�gx\Zggy�QZkh\Z� aZe_`g�klv� kljmfm� ijb� kljb[�dm�gZijm]b�gZ�ajZadm�^bdlm}lvky�oZjZdl_�jhf� n�abqgbo� y\bs�� sh� \�^[m\Zxlvky� \h[¶}f���gZ�ih\_jog�� lZ� dhglZdlZo� ajZadZ� �yd�� } ljb\Zebfb� ijhp_kZfb�� Lhfm� ijbjhajh[p��r\b^dh^�xqbo�^_l_dlhj�\�gZ�[Za�3E,� g_h[o�^gh� \jZoh\m\Zlb� \ieb\� jhak��x\Zggy� lZ� ^bnma��� �hg�\� ijb� i_j_iZ^ZogZijm]b� gZ� djbklZe��� L_hj�y� >�@� ihdZam}�sh� nhjfZ� af�g� kljmfm� h[f_`m}lvky� ih�dZagbdh\bfb�nmgdp�yfb� �_dkihg_glZfb� aj�agbfb� qZkZfb� j_eZdkZp����� yd�� oZjZdl_�jbamxlv� jhak�x\Zggy� ghk��\� aZjy^m�� kl_�i_g_\bfb� nmgdp�yfb�� sh� hibkmxlv� ^b�nma�x� qZklbghd� lZ� kdeZ^g�rbfb� nmgdp��yfb��sh� \bagZqZxlvky� ijhp_kZfb� ihrb�j_ggy�njhgl�\� aZjy^`_gbo� qZklbghd��Yd�

sh� dh`_g� �a� gZa\Zgbo� ijhp_k�\� \\Z`Zlbg_aZe_`gbf� \�^� �grbo�� lh� j_amevlmxqbckljmf� [m^_� �o� kmfhx��M lZdhfm� \biZ^dmZijhdkbfZp�y� j_Zevgh� agylh�� qZkh\h�� aZ�e_`ghkl�� kljmfm� ^Z}� fh`eb\�klv� jha^��eblb�lZ��gl_jij_lm\Zlb�dh`_g��a�n�abqgboijhp_k�\� hdj_fh�� M jh[hl�� ihdZaZgh��sh\bdhjbklZggy�f_lh^m� i_j_o�^gbo� kljmf�\^ha\hey}� hljbfm\Zlb� j_amevlZlb�� g_^hk�lmig���grbf�i�^oh^Zf�
F_lh^bdZ�_dki_jbf_glmAjZadb� g_e_]h\Zgh]h� ^bch^b^m� k\bg�px��\bjhs_g��aZ�fh^bn�dh\Zgbf�f_lh^hf;j�^`f_gZ�Klhd[Zj]_jZ��kdhex\Zebky�ieZk�lbgdZfb� a iehs_x� ihi_j_qgh]h� i_j_j�am6 �� ff� lZ�lh\sbghx�/ ��� ff��GZ�ijh�lbe_`g�� ]jZg��ieZklbghd�gZghkbebkv� ]jZ�n�lh\��dhglZdlb�a ieZlbgh\bfb�\�^\h^Zfb�Kljmf�q_j_a�djbklZe�ijhoh^b\�ma^h\`�hk��F�DjbklZe�jhaf�sm\Z\ky�\ l_jfhklZl���^_i�^ljbfm\ZeZkv� l_fi_jZlmjZ ��������� D�AjZahd� agZoh^b\ky� \ _djZgmxqhfm� \�^k\�leZ� lZ� klZlbqgbo� _e_dljbqgbo� ihe�\dhjimk���Ihke�^h\gh�a��ajZadhf�\dexqZ\ky\bf�jx\Zevgbc�hi�j�5J ���� =Hf���� Ch�]h� \_ebqbgZ� \b[bjZeZkv� lZdhx�� sh[� aZ
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ihjy^dhf� a[�]ZeZkv� �a� hihjhf� djbklZem�P_�^ha\heyeh�^_finm\Zlb�i_j_o�^g��kljm�fb�hkgh\gbo�ghk��\�m djbklZe��<bf�jx\Zggy� lZ� hpbnjm\Zggy� gZijm�]b� gZ� hihj�� 5J ijh\h^bebkv� _e_dljhf_l�jhf�f�djh\hevlf_ljhf� <������sh� i�^¶}^�gm\Z\ky� ljb^jhlh\bf� dhZdk�Zevgbf� n�^_�jhf��hi�j� �aheyp���ydh]h�klZgh\b\�g_�f_g�r_� �� LHf�� Ihke�^h\gbc� ^h^Zlgbc� a\h�jhlgbc�a\¶yahd��gZijm]Z�ydh]h�ih^Z\ZeZkygZ� dhZdk�Zevgbc�ijh\�^gbd�n�^_jZ�� aZ[_a�i_qm\Z\� [Z]ZlhdjZlg_� a[�evr_ggy� _n_d�lb\gh]h� hihjm� �aheyp��� lZ� af_gr_ggy\o�^gh�� }fghkl�� \bf�jx\Zevgh�� ko_fb� ^h� iN��AZ� lZdbo� mfh\�ihkl�cgZ�qZkm�\oh^m\hevlf_ljZ� klZgh\beZ� �� fk�� sh� agZqghf_gr_� \�^� ihkl�cgh�� qZkm� i�^kbex\ZqZgbavdh�� qZklhlb� ijbeZ^m� <������ ydZ� \bk�lZ\eyeZkv�j�\ghx�� k�<bf�jb� ijh\h^bebky� gZ� ajZadZo�� sh[meb� ihi_j_^gvh� aZdhjhq_g�� lZ� aZa_fe_g�ijhly]hf�^h[b�^h�ihqZldm� _dki_jbf_glm�Dh`gZ� k_j�y� j_amevlZl�\� f�klbeZ� ^bk�dj_lg�� ihke�^h\g�� \bf�jb�� ijh\_^_g�� ijh�ly]hf�� ]h^bg��q_j_a��� k dh`_g�ijhly]hfi_jrbo� � o\�� q_j_a� �� k dh`_g� ijhly]hfgZklmigbo��� o\�� q_j_a�� o\�^Ze���>Zg��aZ�ghkbebkv�m dhfi¶xl_j�^ey�h[jh[db�
H[]h\hj_ggy�j_amevlZl�\�\bf�jx\Zgv

M jh[hl�� ^hke�^`m\Zebky� ihj�\gyghih\�evg�� ijhp_kb� \klZgh\e_ggy� kljmfm�amfh\e_gh]h� �hgghx� ijh\�^g�klx�� Lbih�\bc�\�^]md�kljmfm�\ fhghdjbklZe��3E,� gZkljb[hd� gZijm]b� gZ� gvhfm� gZ\_^_gh� gZjbk� ��

Jbk�����QZkh\Z�jha]hjldZ�kljmfm�q_j_a�djbklZe�3E,��OZjZdl_jghx� hkh[eb\�klx� qZkh\h�jha]hjldb� kljmfm� } gZy\g�klv� ^\ho� _dkl�

j_fmf�\� ijb� qZkZo� W� lZ� W��� L_hj_lbqgbcZgZe�a� ih^�[gh]h� ajhklZggy� kljmfm� \i_j�r_�^Zgh�\ jh[hl��:�F_g��lZ�=� JZdZ\�� >�@�^_� ^hke�^`m\Zehkv� ihrbj_ggy� njhglm�fimevkm� �g`_dlh\Zgbo� hkgh\gbo� ghk��\aZjy^m� \a^h\`� ajZadZ�� <dZaZgbc� f_lh^klZ\� ijZdlbqgh� }^bgbf� ^ey� \bagZq_ggyjmoeb\hkl�� ghk��\� \ �aheylhjZo�� ^_� ljZ�^bp�cgbc�f_lh^�OheeZ�g_aZklhkh\gbc��S_kdeZ^g�r_� \bagZqblb� jmoeb\�klv� �hg�\� ml\_j^bo�_e_dljhe�lZo�GZfb� ihdZaZgh�� sh� ijb� ^hke�^`_gg�l\_j^bo� _e_dljhe�l�\� gZ\_^_gbc� m >��� �@i�^o�^�fh`gZ�\bdhjbklh\m\Zlb�^ey�\bagZ�q_ggy� jmoeb\hkl�� g_� ebr_� hkgh\gbo� gh�k��\�� Z c� �hg�\� j�agbo� lbi�\��>�ckgh�� ajh�klZggy� kljmfm�\ qZkb� W� lZ� W� fh`gZ�ih�ykgblb� \aZ}fghx� dhfi_gkZp�}x� h[¶}f�gbo� aZjy^�\�� �g`_dlh\Zgbo� j�agbfb_e_dljh^Zfb�� :gZe�a� j_amevlZl�\� \bf��jx\Zgv�ihdZaZ\��sh�^h[mldb�dh`gh]h� aqZk�\� W� lZ� W� gZ�gZijm]m�8 } ijZdlbqghg_af�ggbfb� ^ey� j�agbo� gZijm]� 8W�  ���Â��� <Âk��8W� ���Â��� <Âk�Yd� \bieb\Z}� a gZ\_^_gbo� m jh[hlZo>�� �@�\bdeZ^hd��jmoeb\�klv� IN ghk��\�fh`�gZ�\bagZqblb�a nhjfmeb�
�����I I

,T5N � ������������������������
H[qbke_gZ� aZ� \bjZahf� ���� jmoeb\�klv�hg�\� ch^m� m djbklZe�� 3E,� ^hj�\gx}

)N �  ���Â����� f�<��k���� Z k\bgpx� ±
0BN ��  ���Â����� f�<��k���� >ey� ihj�\gyggy�aZ�^Zgbfb�>�@�jmoeb\�klv�^�jhd� �hkgh\gboghk��\��m 3E,� ^hj�\gx}����Â����� f�<��k���M jh[hl�� >�@� \dZaZgh��sh�� g_aZe_`gh\�^�lbim�ghk��\��i�d� ,% ^j_cnh\h]h�kljmfmgZ�����i_j_\bsm}�\klZgh\e_gbc�kljmf�,$�LZdbf� qbghf�� gZ� hkgh\�� ijh\_^_gbo\bf�jx\Zgv�hljbfm}fh��sh� �hggbc�kljmfq_j_a� djbklZe� ^hkblv� agZqgbc� � ijb� l_f�i_jZlmj��7 ��� .�klZgh\blv�^h����,$��lh[�lh� �hggZ� ijh\�^g�klv� ���)T T� � �� ^_T  ���Â����� Hf��f�� ±� ijh\�^g�klv� djbklZ�em�3E,� ijb�l_fi_jZlmj��L ��� D��<boh^y�qb�a gZ\_^_gbo�^Zgbo���a�nhjfmeb
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NET N� ��������������������������������������^_�E ±�_e_f_glZjgbc�aZjy^��fh`gZ�h[qbk�eblb�dhgp_gljZp�x� )N � \�evgbo� �hg�\�ch�^m�� )N �  �Â���� f����Dhgp_gljZp�y�` hkgh\�gbo�ghk��\� �^�jhd��\ 3E,� ijb�7 ��� .�gZ�[Z]Zlh� f_grZ� \�^� dhgp_gljZp��� \�evgbo�hg�\��I_j_jZoh\ZgZ� aZ� hljbfZgbfb�gZfb^Zgbfb� _g_j]�y� Zdlb\Zp��� ^�jhd� kdeZ^ZeZ���� _<�AZ�\_ebqbghx� )N � �a�nhjfmeb
7K4N .E %�� ���������������������������^_� 1 ±� dhgp_gljZp�y� Zlhf�\� ch^m� \ djb�klZe�� 3E,��� Z N ±� klZeZ�;hevpfZgZ��fh`gZh[qbkeblb� _g_j]�x� ml\hj_ggy� �hgZ� ch^m�_g_j]�x� ^bkhp�Zp��� fhe_dmeb� \ djbklZe�3E,���� )7 �%  ���� _<�� J_amevlZlb� ^hke��^`_gv��gZ\_^_g��m jh[hl�� >�@��i�^l\_j^`m�xlv�ajh[e_g��gZfb�\bkgh\db�GZ� ijhf�`dm� qZkm� \�^� �� ^h� W� \�^[m�\Zxlvky�ijhp_kb��amfh\e_g��jhak�x\Zggyf�hg�\�gZ�^_n_dlZo�djbklZeZ��FZl_fZlbqg_fh^_ex\Zggy� ^hke�^gbo� ^Zgbo� ihdZaZeh�sh�nhjfm�p�}��djb\h��fh`gZ�hibkZlb�\b�jZahf�
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AgZq_ggy�hdj_fbo�dh_n�p�}gl�\�Zijhd�kbfZp���ih^Zgh�\ lZ[ebp���Z aZe_`g�klv�dh�_n�p�}gl�\�B Z C \�^�gZijm]b�8 gZ\_^_ghgZ�jbk� ��
LZ[ebpy���AgZq_ggy�dh_n�p�}gl�\�ZijhdkbfZp���

�U �U H ! 2 �)��� o\ �� o\ ��� ����� i: ��� =Hf � i:
<�^ih\�^gh� ^h� nhjfmeb� Rhde��J�^Z�OheeZ� >�@� qZkb� j_eZdkZp��� �U lZ� �U aZe_�`Zlv� \�^� dhgp_gljZp��� TN p_glj�\� jha�

k�x\Zggy��i_j_j�am�jhak�x\Zggy� 3T lZ�l_�ieh\h��r\b^dhkl�� IV ghk��\�aZjy^m�gZklmi�gbf�qbghf� �I S I TV NU T� ����������������������
GZy\g�klv� ^\ho� iZj� lZdbo� qZk�\� IU\dZam}� yd� gZ� ^\Z� lbib� p_glj�\� jhak��x\Zggy�� lZd� � gZ� ^\Z� lbib� ghk��\� aZjy^m�ydbfb��yd�[meh�\klZgh\e_gh�\bs_�� } �hgbch^m�lZ�k\bgpx�

Jbk�� ��� AZe_`g�klv� dh_n�p�}gl�\� ZijhdkbfZp��� \�^gZijm]b gZ�djbklZe��
Hkd�evdb� l_ieh\��r\b^dhkl�� �hg�\�ch�^m�lZ�k\bgpx�\�^j�agyxlvky�\ �����jZaZ��Zjhak�x\Zggy� \�^[m\Z}lvky�gZ� lbo�`_�p_g�ljZo��hljbfm}fh��sh�i_j_j�a�jhak�x\Zggy

3)T � ^ey� �hg�\� ch^m� fZc`_� \ �� jZa�\[�evrbc� \�^� i_j_j�am� jhak�x\Zggy� 30BT ��^ey� �hg�\� k\bgpx��LZdbc� j_amevlZl� fh`_\dZam\Zlb�gZ�l_��sh�p_gljb�jhak�x\Zggy�}\�^¶}fgh�aZjy^`_gbfb�gZghkljmdlmjZfb�I�^klZ\eyxqb� agZc^_g�� qZkb� j_eZd�kZp��� \ nhjfmem� ����� hljbfm}fh� dhgp_g�ljZp�x� TN p_glj�\� jhak�x\Zggy� i_jrh]hlbim� �TN  ���� f���� Z aZ� nhjfmehx� ���� ±]eb[bgm�aZey]Zggy� �T7% j�\gy�pvh]h�p_g�ljm�� �T7%  ���� _<��Dhgp_gljZp�x� �TN lZ]eb[bgm� aZey]Zggy� �T7% j�\gy� p_gljmjhak�x\Zggy�^jm]h]h�lbim�\bagZqbfh�ZgZ�eh]�qgh�� �TN  ����Â���� f���� �T7%  ���� _<�GZy\g�klv�lZ�iheh`_ggy�hljbfZgbo�j�\g�\
)7 �% �� �T7% lZ� �T7% i�^l\_j^`m}lvkyl_jf�qgbfb� ^hke�^`_ggyfb� 3E,��� ijh\_�



GZmdh\bc�\�kgbd�M`]hjh^kvdh]h�mg�\_jkbl_lm��K_j�y�N�abdZ��<bimkd �����± ����

���

^_gbfb� m jh[hl�� >�@�� H^gZdh\_� \�^gh�r_ggy� i_j_j�a�\� jhak�x\Zggy� ^ey� �hg�\k\bgpx� lZ�ch^m�gZ� pbo� p_gljZo� lZ� dhj_�eyp�y�af�g�dh_n�p�}gl�\� B lZ� C \dZamxlvgZ�l_��sh�p_�g_�^\Z�j�agbo�p_gljb��Z h^bg��lhc�`_� p_glj�� ebr_� a j�agbfb� _g_j]�yfba[m^`_ggy�IhjZoh\ZgZ� aZ� agZq_ggyf�dh_n�p�}glZB dhgp_gljZp�y� �hg�\� 3E�� ijb� gZijm`_�ghkl�� _e_dljbqgh]h� ihey� (� ���Â��� <�fkljb[dhf� af_grm}lvky� \ ���� jZab�� Z ijb(� ��Â��� <�f ± \ ���� jZab� \�^ghkgh� dhg�p_gljZp���ijb�(:���;�evr_�lh]h��\�^ghkgZ\bkhlZ� ^jm]h]h� i�dm� kljmfm� �ijb� qZk�� W��lZdh`�aZe_`blv�\�^�dh_n�p�}glZ� B ��Af_g�r_ggy� \bkhlb� pvh]h� i�dm� fb� ihykgx}fh

af_gr_ggyf� dhgp_gljZp��� �hg�\� k\bgpx�\gZke�^hd��o�i_j_aZjy^db��\ djbklZe��ijba[�evr_gg��gZijm]b�gZ�gvhfm�
<bkgh\db

F_lh^hf�ihrbj_ggy�njhglm��fimevkm�g`_dlh\Zgh]h� aZjy^m� \bagZq_gh� jmoeb�\hkl���hg�\�k\bgpx�lZ�ch^m�\ fhghdjbklZe�^bch^b^m� k\bgpx�� HibkZgh� hdj_f�� \eZ�klb\hkl��p_glj�\� jhak�x\Zggy� lZ� \bagZq_�gh�]eb[bgm�aZey]Zggy�_g_j]_lbqgbo�j�\g�\pbo�p_glj�\��AgZc^_gh�_g_j]�x�^bkhp�Zp��fhe_dme� m fhghdjbklZe�� 3E,��� JhajZoh\Z�gh��ydZ�qZklbgZ�ih\gh]h�kljmfm�amfh\e_gZ�hgghx�ijh\�^g�klx�
E�l_jZlmjZ

�� 5�$�6WUHHW�� 6�(�5HDG\�� .�9�6FKX\OHQ�EHUJK��-�+R��-�%�%R\FH��3�1\OHQ��.�6KDK�/�0HOHNKRY� +�+HUPRQ� -��$SS��3K\V� �����������������F�EZfi_jl�� I�FZjd� Bg`_dpbhggu_lhdb� \ l\_j^uo� l_eZo� �Fbj� Fhkd\Z�������

�� $�0DQ\��*�5DNDY\��3K\V��5HY��������������������� $�3�/LQJUDV��*�6LPNRYLFK��-� 3K\V��&KHP�6ROLGV������������������� <�D�=ZkvfZ}\�� H�A�DZemr�� <�F�LZjZ�k_gdh�� L�<�N�exd�� GZmdh\bc� \�kgbd<>M��������������
75$16,(17�&855(17�678',(62)�6&$77(5,1*�$1'�',))86,21�2)�,216,1�/($'�,2','(�6,1*/(�&5<67$/
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