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1gklblml�_e_dljhggh��n�abdb�G:G MdjZ�gb�\me��Mg�\_jkbl_lkvdZ������M`]hjh^�������H�PDLO��QXFOHDU#HPDLO�X]�XD
< _g_j]_lbqghfm� �gl_j\Ze�� �±��� F_<� ijh\_^_gh� ^hke�^`_ggy� aZk_e_ggy�ahf_jgh]h� klZgm ����� y^jZ� ���3G� aZe_`gh� \�^� _g_j]��� ]ZffZ�d\Zgl�\� ]Zevf�\�gh]h� \bijhf�gx\Zggy�� <bagZq_gh� �ahf_jg�� \�^ghr_ggy� \boh^�\� j_Zdp�����3G�J�Q����P�J3G��< ^hke�^`m\Zg�c�h[eZkl��\i_jr_�hljbfZgh�i_j_j�ab�a[m^`_g�gy� f_lZklZ[�evgh]h� klZgm� y^jZ� ���3G� \ �J�� Q�� j_Zdp�yo�� HljbfZg�� j_amevlZlbihj�\gxxlvky�a jhajZomgdZfb�\ jZfdZo�dZkdZ^gh�\biZjx\Zevgh��fh^_e��

<klmiNhlhy^_jg�� j_Zdp��� a ml\hj_ggyf^hq�jgvh]h�y^jZ�\ hdj_fbo�\b^�e_gbo�klZ�gZo� } h^gbf� �a� hkgh\gbo� ^`_j_e� gh\h��gnhjfZp��� ijh� f_oZg�afb� pbo� y^_jgboj_Zdp�c�� Jhaih^�e� aZ� _g_j]�yfb� � aZki�gZfb� a[m^`_gbo�klZg�\�d�gp_\h]h�y^jZ\bagZqZ}lvky�_g_j]�}x��d�evd�klx�� khjlhf\be�lZxqbo� qZklbghd�� Z lZdh`� ki�ghf� �_g_j]�}x�dhfiZmg^�y^jZ��yd��ijb�nhlhih�]ebgZgg�� \ h[eZkl�� ?��]�]Zglkvdh]h� j_ah�gZgkm�\�^hf��ijZdlbqgh�h^ghagZqgh��Agyl�ly� a[m^`_ggy� aZebrdh\h]h� y^jZ� \�^[m�\Z}lvky�dZkdZ^hf�]ZffZ�d\Zgl�\�Ijb�gZy\ghkl�� \ y^j�� gbavdhjhalZrh�\Zgbo� �ahf_jgbo�klZg�\�\�^ghkg_� aZk_e_g�gy�f_lZklZ[�evgh]h� � hkgh\gh]h�j�\g�\�y^�jZ� [m^_� \bagZqZlbky� jhaih^�ehf� aZ� ki��gZfb�\bs_jhalZrh\Zgbo�j�\g�\� � fmevlb�ihevghx�kljmdlmjhx�]ZffZ�dZkdZ^m�F_lhx� ^Zgh�� jh[hlb� } \b\q_ggy� f_�oZg�af�\� j_Zdp��� ���3G�J�Q����P�J3G�reyohf\bf�jx\Zggy� �ahf_jgbo�\�^ghr_gv� lZ�\b�agZq_ggy� i_j_j�a�\� p�}�� j_Zdp��� \ h[eZkl��±��F_<� � ihj�\gyggy� �o� a j_amevlZlZfbfh^_evgbo� jhajZomgd�\�� >ey� ^hke�^`m�\Zgh]h� y^jZ� ���3G� h^ghd\Za�qZklbgdh\bcklZg�a -�  ����± } �ahf_jgbf�� \bagZqZ}lvkyi�^h[hehgdhx� �K������ Hkgh\gbc� klZg� oZ�

jZdl_jbam}lvky� i�^h[hehgdhx� �G����� >hl_i_j�rgvh]h� qZkm� kbkl_fZlbqgbo� ^hke��^`_gv� a[m^`_ggy� �ahf_jgh]h� klZgm� y^jZ���3G�aZe_`gh�\�^�_g_j]���]ZffZ�d\Zgl�\�g_ijh\h^behky >�@�� / ^Zg�� _dki_jbf_gl�\ebr_�^ey� d�evdho� _g_j]_lbqgbo� lhqhd�gZ\bsbo�_g_j]�yo >����@�
F_lh^bdZ�_dki_jbf_glmF�r_g�� hijhf�gx\Zebky� gZ� imqdm]Zevf�\gbo� ]ZffZ�d\Zgl�\� f�djhljhgZ�F���� 1gklblmlm� _e_dljhggh�� n�abdb� G:GMdjZ�gb�� Imqhd� ijbkdhj_gbo� _e_dljhg�\\b\h^b\ky� �a� ijbkdhjx\ZqZ� � iZ^Z\� gZ]Zevf�\gm� lZglZeh\m�f�r_gv� lh\sbghx� �ff�� >ey� dhgljhex� _e_dljhggh]h� imqdZ\bdhjbklh\m\Z\ky� fhg�lhj� \lhjbggh�_f�k����<_ebqbgZ�fZ]g�lgh]h�ihey�dhgljh�ex\ZeZky� f_lh^hf� y^_jgh]h� fZ]g�lgh]hj_ahgZgkm�� qbf� � \bagZqZeZky� lhqg�klv\bf�jx\Zggy� _g_j]��� ijbkdhj_gbo� _e_d�ljhg�\�� >hke�^`m\Zg�� f�r_g�� y\eyeb� kh�[hx�f_lZe�qg��^bkdb�iZeZ^�x�ijbjh^gh]h�ahlhigh]h� kdeZ^m� �\f�kl� ���3G� ±� ������^�Zf_ljhf����ff ��\Z]hx�����]��Y^jh����3G} g_klZ[�evgbf�� 1^_glbn�dZp�y� a[m^`_ggy�ahf_jgh]h� klZgm� P- S  ����± a i_j�h^hfi�\jhaiZ^m� �� �P7  �����o\� a^�ckgx\ZeZky� aZ
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]ZffZ�e�g�}x� ��� d_<�� JhaiZ^� hkgh\gh]hklZgm� J- S  ���� a i_j�h^hf� �� �J7  ����� ]h^�^_glbn�dm\Z\ky� aZ� e�g�}x� �� d_<�� Ki_d�ljhkdhi�qg�� oZjZdl_jbklbdb� ^hke�^`m�\Zgh��f�r_g��[jZebky�a jh[�l�>����@�

Jbk�� ��� >�eygdZ� ZiZjZlmjgh]h� ki_dljZ� \�^jhaiZ^m�y^jZ����3G�
<bf�jx\Zggy� gZ\_^_gh�� Zdlb\ghkl�a^�ckgx\Zehky� aZ� ^hihfh]hx� ]ZffZ�ki_dljhf_ljZ�gZ�[Za��gZi�\ijh\�^gbdh\h]h^_l_dlhjZ >=>D������a jha^�evghx� a^Zl�

g�klx�����d_<�^ey�]ZffZ�e�g���dh[Zevlm���±� ������ F_<�� >hke�^`_ggy� aZe_`ghkl��ahf_jgh]h� \�^ghr_ggy� \boh^�\�� lh[lh\�^ghr_ggy� \boh^m� <P aZk_e_ggy� �ahf_j�gh]h�klZgm�^h�\boh^m�aZk_e_ggy�hkgh\gh]hklZgm�<J��\�^�_g_j]���]ZffZ�d\Zgl�\�ijh\h�^behky� a djhdhf�¨? ���F_<� \ ^�ZiZahg��±��F_<��< h[eZkl��ihjh]m�j_Zdp��� �J�Q�P\bf�jx\Zggy� ijh\h^bebky� a djhdhf¨? ���F_<��GZ� jbk�� �� gZ\_^_gh� ^�eygdmZiZjZlmjgh]h� ki_dljZ� \�^� jhaiZ^m� y^jZ���3G� �Q ±� ghf_j� dZgZeZ�� 1 ±� d�evd�klv\�^e�d�\� m dZgZe���� ?g_j]�y� hijhf�g_ggykdeZeZ� (JPD[ ��F_<�� qZk� hijhf�g_ggy� ±��� o\�� qZk� hoheh^`_ggy� ±� � o\�� qZk\bf�jx\Zggy�±��� o\�Hkd�evdb�hkgh\gbc� klZg� y^jZ� ���3G�g_�klZ[�evgbc��lh�^ey�j_Zdp�� ���3G�J�Q����P�J3G[_aihk_j_^gvh�a _dki_jbf_glm�\bagZqZeh�ky� �ahf_jg_� \�^ghr_ggy� \boh^�\� ±G <P�<J�� QZk� hijhf�g_ggy� f�r_g�� WhijkdeZ^Z\� �� o\��Ijhp_^mjZ� \bf�j�\� jha[b�\ZeZky�gZ�^\Z�_lZib��I�key�^\ho\bebggh]hhoheh^`_ggy�� ijh\h^behky� \bf�jx\ZggygZ\_^_gh�� Zdlb\ghkl�� �W\bf �� o\��� <bagZ�q_ggy� �ahf_jgh]h� \�^ghr_ggy� a^�ckgx�\Zehky�aZ�nhjfmehx�>�@�BBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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^_� JPJPJPJP N ���� D[M �� �� JP �[ ±� nhlh�_n_dlb\ghkl�� j_}kljZp��� ]ZffZ�e�g�c� jha�iZ^m��ahf_jgh]h�� hkgh\gh]h�klZg�\�� �P JN ±dh_n�p�}glb�kZfhih]ebgZggy�e�g�c�f�r_g��

�P JD ±��gl_gkb\ghkl��e�g�c��1J��1P ±�qbkeh�fimevk�\� m nhlhi�dm� hkgh\gh]h� ��ahf_jgh]h� klZg�\�� IP�J ±� qZkh\Z� nmgdp�y�IP�J >��H[S��OP�J�Whij�@�H[S��OP�J�Whohe��>��H[S��OP�J�W\bf�@��OP�J ±�ihkl�cg��jhaiZ^m��j ±dh_n�p�}gl� jha]Zem`_ggy�� k k��k� ±� dh�_n�p�}gl�� sh� \jZoh\m}� ijhjZomgdb� � gZ�deZ^Zggy��fimevk�\�Hkd�evdb�i_j�h^�gZi�\jhaiZ^m� �ahf_j�gh]h�klZgm� �� �P7 gZ�^\Z�ihjy^db�f_grbc�aZ

i_j�h^�gZi�\jhaiZ^m�hkgh\gh]h�klZgm� �� �J7 �lh�� ^ey� ^hky]g_ggy� [�evrh�� lhqghkl�� \b�agZq_ggy� �ahf_jgh]h� \�^ghr_ggy�� i�key^_kylbo\bebggh]h� \bf�jx\Zggy� f�r_gvhoheh^`m\ZeZky�s_� ��� o\� � ijh\h^behky^h\]hljb\Ze_� ��±�� ]h^��\bf�jx\Zggy�jha�iZ^m� hkgh\gh]h� klZgm�� Pbf� ^hky]ZeZky[�evrZ� klZlbklbqgZ� lhqg�klv��< a\¶yadm� albf�� sh� aZ� qZk� hoheh^`_ggy� �ahf_jgbcklZg� ijZdlbqgh� ih\g�klx� jhaiZ^Z\ky� gZhkgh\gbc� �j ���� lh� \ pbo� \bf�jx\ZggyogZfb�^_�nZdlh�\bf�jx\Z\ky�ih\gbc�\bo�^�J��Q��j_Zdp���<Q �<P��<J��< pvhfm�\biZ^dm�ahf_jg_� \�^ghr_ggy� jhajZoh\m\Zehky� aZnhjfmehx�
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1 ohq�klZlbklbqgZ�lhqg�klv�j_amevlZl�\h^_j`Zgbo�aZ�nhjfmehx�����\bsZ��h[b^\Zi�^oh^b� ^Zeb� ijZdlbqgh� ki�\iZ^Zxq�� j_�amevlZlb�H[]h\hj_ggy�j_amevlZl�\H^_j`Zg�� _dki_jbf_glZevg�� �ahf_jg�\�^ghr_ggy� \boh^�\� K ^ey� j_Zdp�����3G�J�Q����P�J3G� gZ\_^_gh� gZ� jbk�� ��Kmp�evghx�djb\hx�gZ�jbk���ij_^klZ\e_ghj_amevlZl� ZijhdkbfZp��� ^Zgbo� djb\hx;hevpfZgZ�

�
�� � �>� H[S @( (\ $ % $ (� � � � ' ���������

Lml�:��<��?���'?� ±� iZjZf_ljb��:ijhdkb�fZp�y�a^�ckgx\ZeZky�f_lh^hf�gZcf_grbod\Z^jZl�\��Ma]h^`_ggy� ^hky]gmlh� ijb� lZ�dbo�agZq_ggyo�iZjZf_lj�\��: ������r�������< �����r������� ?� ������r����� �F_<��'?� �����r����� �F_<��

Jbk�� ���?dki_jbf_glZevg�� �ahf_jg�� \�^ghr_g�gy�^ey�y^jZ����3G
?dki_jbf_glZevgbc�_n_dlb\gbc�ihj�]j_Zdp��� ���3G�J�Q����P3G� klZgh\blv���r����F_<��sh�gZ����F_<�\bs_�ihjh�]m� �J�� Q��j_Zdp����A jbkmgdZ�\b^gh��sh�\�^

ihjh]m�j_Zdp��� �ahf_jg_�\�^ghr_ggy�K��ydnmgdp�y� _g_j]��� K I�(JPD[��� r\b^dh� ajh�klZ}�� \bs_���F_<�^hky]Z}�gZkbq_ggy�Jha]ey^Zxqb�ko_fb�gbavdhjhalZrh\Z�gbo�j�\g�\�y^jZ����3G�>�@��fh`gZ�ih[Zqblb�sh�i_jrbf�klZghf��ydbc� �gl_gkb\gh�jha�iZ^Z}lvky�gZ��ahf_jgbc�j�\_gv�a -� ����± }j�\_gv� a _g_j]�}x� ? ����� d_<� � -� ���±�H^gZd�� yd� ihdZamxlv� jhajZomgdb� a]�^ghhilbqgh�� fh^_e�� >�@�� g_cljhgb� a g_�h[o�^gbf� ^ey� aZk_e_ggy� pvh]h� j�\gy� fh�f_glhf�O ��ih\bgg��fZlb�_g_j]�x�g_�f_g�rm� ����F_<�� 1fh\�jg�r_� aZ� \k_�� yd� Zdlb�\Zp�cg�� klZgb� fh`mlv� kem`blb� j�\g�� a_g_j]�}x� ? ����� d_<� � -� ���± lZ? ����� d_<� � -� ���±�� I_jrbc� a gbo� aZ^hihfh]hx� ?�� i_j_oh^�\� a �fh\�jg�klx������\�^ghkgh�hkgh\gh]h�i_j_oh^m��aZk_�ey}�j�\_gv�a ? ��� d_<�� -� ���±��^jm]bc�a\bkhdhx� �fh\�jg�klx� q_j_a�F��?�� i_j_�oh^b�±�j�\_gv�a ? ����� d_<��Ijh\_^_gbcZgZe�a�\_ebqbgb�ihjh]m��J��Q�P j_Zdp���^eyy^jZ� ���3G� ma]h^`m}lvky� a�� klZlbklbqgbff_oZg�afhf�aZk_e_ggy��ahf_jgh]h�klZgm�

Jbk�����I_j_j�a�a[m^`_ggy�f_lZklZ[�evgh�]h�klZgm�y^jZ����3G<bdhjbklh\mxqb� \bf�jyg_� gZfb� _d�ki_jbf_glZevg_� �ahf_jg_� \�^ghr_ggy�K �
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ih\gbc�i_j_j�a��J�Q��j_Zdp���^ey�iZeZ^�x�>�@�hljbfZgh�i_j_j�a�j_Zdp�� ���3G�J�Q����P3G�aZf_lh^bdhx� >�@��H^_j`Zgbc� i_j_j�a� gZ\_�^_gbc� gZ� jbk�� ��� P_� h^gh]hj[Z� djb\Z� afZdkbfmfhf� ����r����f[�ijb�_g_j]��� ����F_<�� Ihj�\gyggy� h^_j`Zgh]h� i_j_j�am� aih\gbf� i_j_j�ahf� �J�Q�� j_Zdp��� ihdZam}�sh�ch]h�fZdkbfmf�akmgmlbc�\ [�d�\bkhdbo_g_j]�c�gZ a����F_<�H^_j`Zgbc�i_j_j�a��J��Q�P j_Zdp���^ha�\hey}� hp�gblb� _dki_jbf_glZevg�� �ahf_jg�\�^ghr_ggy�i_j_j�a�\�U 1P�1Q��<bagZq_ggyU� ijh\h^behky� \ hdhe��fZdkbfmfm� djb\h�1Q�?��� lh[lh� lZf�� ^_� \�^ghkgZ� ihob[dZ\�^ghr_ggy� f�g�fZevgZ�� ohq� � kdeZ^Z}a����� Hp�g_g�� �ahf_jg�� \�^ghr_ggy� ijb_g_j]�yo� ������ ������ ����� F_<� kdeZeb\�^ih\�^gh��������������������GZfb�lZdh �̀[meh�ijh\_^_gh�jhajZomg�db��ahf_jgbo�\�^ghr_gv�m jZfdZo�dZkdZ^gh�\biZjx\Zevgh�� fh^_e�� >���� ��@�� < pvhfmi�^oh^�� ^himkdZehky�� sh� ijb� ih]ebgZgg�]ZffZ�d\Zgl�\� a[m^`mxlvky� klZgb� ]�]Zgl�kvdh]h�^bihevgh]h�j_ahgZgkm��yd� jhaiZ^Z�

xlvky� \bijhf�gxxqb� g_cljhg�� H^_j`Zg�klZgb�^hq�jgvh]h�y^jZ� �-I��SI��\ k\hx�q_j]mjhaiZ^Zxlvky� dZkdZ^hf� ^bihevgbo� ]ZffZ�d\Zgl�\��Hkd�evdb� hkgh\gbc� klZg� iZeZ^�x�����fZ}�ki�g�iZjg�klv� J- S  ����lh��fh\�jg�klvml\hj_ggy� dhfiZmg^�y^jZ� a ki�g�iZjg�klx
F- S  �± [jZeZky�aZ�h^bgbpx�=mklbgb� j�\g�\� hp�gx\Zebky� a]�^gh� anhjfmehx�;_l_�;ehoZ�>������@�
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^_�V ±�iZjZf_lj�h[f_`_ggy�ki�gm��: ±�fZ�kh\_�qbkeh��D ±�iZjZf_lj�]mklbgb�j�\g�\��8±� _g_j]�y� a[m^`_ggy�� \ ydhkl�� ydh�� ijbc�fZ}lvky�_n_dlb\gZ�_g_j]�y�>��@�A\_^_gZ� �fh\�jg�klv� J \bijhf�gx�\Zggy�dhfiZmg^�y^jhf� �-F��SF��g_cljhgZ� afhf_glhf� O � _g_j]�}x�HQ � i_j_oh^m�ch]hijb�pvhfm� \ klZg� �-I��SI��^hq�jgvh]h� y^jZjhajZoh\m}lvky�aZ�nhjfmehx�BBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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^_� % ±� dhgklZglZ�� V ±� ki�g� \be�lZxqh]hg_cljhgZ� 7O�HQ� ±�dh_n�p�}gl�ijhgbdghkl�[Zjc}jm� >�@�� &O��k�� �I� � >������O �kÜ �I@��� ±dh_n�p�}gl��sh� \jZoh\m}� iZjg�klv� klZg�\�Ih\g�r_�ijhp_^mjZ�jhajZomgd�\� \bdeZ^_�gZ�\ jh[hl��>��@�

Ihke�^h\g�� jhajZomgdb� [_a� \�evgboiZjZf_lj�\� ^Zxlv� aZ\bs_g�� agZq_ggy�ahf_jgbo� \�^ghr_gv�� Ma]h^`_ggy� ^hky�]Z}lvky�ijb�n�dkZp��� iZjZf_ljm� h[f_`_g�gy�ki�gm�V gZ�j�\g�����±��
E�l_jZlmjZ

�� <�F��FZamj��NWQ:Y������������������ :�;�;_eh\�� X�I�=Zg]jkdbc�� :�I�� Lhg�q_\�b ^j��YN������������������ +RDQJ�'DF�/XF��7UDQ�'XF�7KLHS��7UXRQJ7KL� $Q HW�DO�� <XOJ�� -RXUQ�� 3K\V� ���� ���������

�� -�� %ODFKRW�� 1XFO�'DWD� 6KHHWV� ����� ������������ (� %URZQH�� 5�7�� )LUHVWRQH� 7DEOHV� 5DG�,VRWRSHV��:LOH\��1HZ�<RUN���������� 5�� 9DQVND� �� 5�� 5LHSSR�� 1XFO�� ,QVWU�� DQG0HWK������������������
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�� =�B�FZjqmd�� <�?�Dhe_kh\�� Ijbf_g_gb_qbke_gguo f_lh^h\�^ey�jZkq_lZ�g_cljhg�guo k_q_gbc��:lhfba^Zl��Fhkd\Z���������� $�9 9DUODPRY�� 9�9� 9DUODPRY�� '�6�5XGHQNR� HW� DO�� $WODV� RI� *LDQW� 'LSROH5HVRQDQFHV� �3UHSULQW�� ,$($�� ,1'&�1'6������ 9LHQQD���������� H��<��;h]^Zgd_\bq��N�:��GbdheZ_\��JZ�[hlZ� k imqdhf� lhjfhagh]h� baemq_gby�:lhfba^Zl��Fhkd\Z����������� E�Y��:jbnh\��;�K��FZablh\��<�=��MeZ�gh\��YN�����������������

��� A�F�� ;b]Zg�� <�F�� FZamj�� A�A�� Lhjbq�Bahf_jgu_ hlghr_gby�\ j_Zdpbyo��J�Q�gZ� ly`_euo y^jZo� �Ij_ijbgl�� :GMKKJ� Bgklblml� y^_jguo bkke_^h\Z�gbc���DBYB��������Db_\����������� +��%HWH��3K\V��5HY�������������������� :�<�FZeur_\�� Iehlghklv� mjh\g_c� bkljmdlmjZ� Zlhfguo y^_j� �:lhfba^Zl�Fhkd\Z����������� <�K�� KlZ\bgkdbc�� NWQ:Y� ��� ����������
$�6,1*/(�48$6,3$57,&/(�67$7(� ���� 3238/$7,21,1����3G�18&/(,�9,$��JJ��Q��5($&7,216

=�0��%LJDQ��'�0��6\PRFKNR
,QVWLWXWH�RI�(OHFWURQ�3K\VLFV��8NU��1DW��$FDG��6FL��8QLYHUV\WHWVND�6WU������8]KKRURG�������H�PDLO��QXFOHDU#HPDLO�X]�XD

,QYHVWLJDWLRQ� RI� LVRPHULF� VWDWH������ SRSXODWLRQ� HQHUJ\� GHSHQGHQFH� LQ����3G� QXFOHLZDV� FDUULHG� RXW� LQ� ����� 0H9� HQHUJ\� UHJLRQ�� ,VRPHULF� \LHOG� UDWLRV� IRU���3G�J�Q����P�J3G�UHDFWLRQ�DUH�GHWHUPLQHG��([SHULPHQWDO�FURVV�VHFWLRQ�RI�PHWDVWDEOHVWDWHV�H[FLWDWLRQ�IRU����3G�LQ��J�Q��ZDV�REWDLQHG�IRU� WKH�ILUVW� WLPH��7KH�H[SHULPHQWDOLVRPHULF�UDWLRV�DUH�FRPSDUHG�ZLWK�WKRVH�FDOFXODWHG�ZLWKLQ�WKH�IUDPHZRUN�RI�FDVFDGH�HYDSRUDWLRQ�PRGHO�
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