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JHA>1E?GGY NHGH<H2�L:�NMGDP1HG:EVGH2KDE:>H<H2�IJB�>BG:F1QGBOJ:>1HGMDE1>GBO�>HKE1>@?GGYO�GBJHD
H�<��>vhf�g��:�K��JZ}\kvdbc��X�F��Kmo�gkvdZ
1gklblml�kpbglbeyp�cgbo�fZl_j�Ze�\�G:G MdjZ�gb�ij� E_g�gZ ����OZjd�\�������H�PDLO��GHPLQ#LVF�NKDUNRY�FRP

M ^Zg�c�jh[hl��jha\
yaZgh�aZ\^Zggy�jha^�e_ggy�nmgdp�hgZevgh��� nhgh\h��kdeZ�^h\h��ijb�^bgZf�qgbo�jZ^�hgmde�^gbo�^hke�^`_ggyo��A p�}x�f_lhx�[meh�hljb�fZgh�ijhklhjh\h�qZkh\bc�jhaih^�e�jZ^�hnZjfij_iZjZlm� \ l�e��iZp�}glZ�f_lh�^hf�dhj_eyp���djb\bo�jhaih^�em�aZ�qZkhf��<�^g�fZggy�nhgm�^ha\heblv�lhqg�r_�gl_jij_lm\Zlb� ^Zg���sh�� ihaZ� kmfg�\hf�� ihagZqblvky� gZ� ijZ\bevghkl�� ihklZ�gh\db�^�Z]gham�� ijbkdhjblv�ijhp_^mjm�^�Z]ghklbdb�
<klmiDe�g�qg_� aZklhkm\Zggy� jZ^�h�g^bdZlh�j�\�m\�creh�^h�ijZdlbdb�\ ���o jhdZo�fb�gmeh]h�klhe�lly��< ^Zgbc�qZk�jha\b\Zxlv�ky� f_lh^b�� sh� ^ha\heyxlv� ^_l_dlm\ZlbgZy\g�klv�� d�g_lbdm� � jhaih^�e� jZ^�h�g^b�dZlhjZ�\ ^hke�^`m\Zghfm�hj]Zg���Ijbgpb�ih\h� gh\bc� _lZi� jZ^�h�ahlhigh�� \�amZe��aZp��� ih\
yaZgbc� a jhajh[dhx� ijbkljh�\rbjhdh]h� ihey� ahjm �kpbglbeyp�cg�� ]Zf�fZ�dZf_jb�� � f_lh^m�\�amZe�aZp�� ²� kpbg�lb]jZn�� >�@�M j�aghfZg�lgbo�f_lh^Zo�^�Z]ghklbdb� l_jZi���o\hjh[�ex^bgb� kvh]h^g��^hklZl�gvh� rbjhdh� \bdhjbklh\mxlvky� ^`_j_eZ�hg�amxqh]h� \bijhf�gx\Zggy�� ahdj_fZf_^bqg��jZ^�hgmde�^g��ij_iZjZlb��<�^f�g�ghx�jbkhx�f_lh^�\�y^_jgh��f_^bpbgb�} �onmgdp�hgZevg�klv��G_�fZxqb�lZdh]h�\bkh�dh]h� ijhklhjh\h]h� jha^�e_ggy�� yd� ah[jZ�`_ggy�� sh� hljbfmxlvky� aZ� ^hihfh]hxj_gl]_g�\kvdh�� Z[h� fZ]g�lghj_ahgZgkgh�lhfh]jZn���� kpbglb]jZfb� a^Zlg�� \�^h[jZ�`Zlb�n�a�heh]�qg��� iZlhn�a�heh]�qg��af�gb�sh�\�^[m\Zxlvky�\ hj]Zg�af��>�@��P_�^hky�]Z}lvky� aZ� jZomghd� \bdhjbklZggy� jZ^�h�nZjfij_iZjZl�\�� a^Zlgbo� gZ]jhfZ^`m\Z�lbky�\ i_\gbo�fhjnheh]�qgbo� kljmdlmjZoZ[h� \�^h[jZ`Zlb� ^bgZf�dm� n�a�heh]�qgboqb�[�ho�f�qgbo�ijhp_k�\��sh�\�^[m\Zxlvky

\ hj]Zg���H^gbf�a l_og�qgbo�aZkh[�\�lZdh�^�Z]ghklbdb� } ]ZffZ�dZf_jZ�� ydZ� gZ^Z}fh`eb\�klv�^ey�h^ghfhf_glgh��j_}kljZp��\bijhf�gx\Zggy� �gdhjihjh\Zgh]h� jZ^�h�nZjfij_iZjZlm�[_a�i_j_f�s_ggy�^_l_dlh�jZ�gZ^�iZp�}glhf�M ijhp_k��^�Z]ghklbdb�iZp�}glh\��\\h�^blvky�jZ^�hnZjfij_iZjZl�\ kbkl_fm�djh�\hh[�]m� �gZcqZkl�r_� p_� Lk��P >�@���Ihl�fijh\h^ylv�ihdZ^jh\m�achfdm�a �gl_j\Zehf\ ��k �\ijh^h\`���o\��� ���k �\ijh^h\`���±��� o\��� AZ� p_c� qZk� jZ^�hnZjfij_iZjZlijhoh^blv� k_jp_�� jhaih^�ey}lvky� ih� \k�odjh\hgZih\g_gbo� hj]ZgZo��i�key� qh]h�ih�qbgZ}� gZ]jhfZ^`m\Zlbky� � \b\h^blbkygbjdZfb�� AZ� \b]ey^hf� djb\h�� gZ]jhfZ^�`_ggy�jZ^�hnZjfij_iZjZlm�fh`gZ�km^blbijh� nmgdp�hgZevgbc� klZg� gbjhd�� LZd�^hke�^`_ggy� ijh\h^ylv�� gZijbdeZ^�� ^eyijbcgylly�j�r_ggy�ijh�\b^Ze_ggy�h^g�}��agbjhd�
L_hj_lbqg��^hke�^`_ggyJ_amevlZlhf� h[jh[db� ah[jZ`_gv� jha�jh[e_ghx� jZg�r_� ijh]jZfhx 46+(//� }gZ[�j� dZ^j�\�� m dh`ghfm� a ydbo� \�^�h[jZ`_gh�jhaih^�e�jZ^�hnZjfij_iZjZlm�\l�e�� iZp�}glZ� \ i_\gbc� fhf_gl� qZkm�jbk�����A �gl_gkb\ghkl��aZ[Zj\e_ggy�fh`�
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gZ� km^blb� ijh� d�evd�klv� gZ]jhfZ^`_gh]hhj]Zghf�jZ^�hnZjfij_iZjZlm�

Jbk����Jhaih^�e�jZ^�hnZjfij_iZjZlm�\ l�e��iZ�p�}glZ�� ��� dZ^j�� ���� o\� i�key� ihqZldm� ^hke��^`_ggy��
>ey�\bagZq_ggy�d�evd�kgbo�oZjZdl_jb�klbd� jh[hlb� hj]Zgm� �m jha]eygmlhfm� \b�iZ^dm�gbjdb�� a d�evd�kgh]h� jhaih^�em� jZ�^�hnZjfij_iZjZlm� dmjkhjhf� h[\h^ylv� ah�gb �gl_j_km���o��yd�ijZ\beh��^_d�evdZ�±�^\�gbjdb�� nhg��� ijh\h^ylv�jhajZomghd�ahg�I�^�jhajZomgdhf�ahg�jhamf�}lvky�ijh�\_^_ggy� ijh]jZfhx� mk_j_^gx\Zggy� ih\k�c�\b^�e_g�c�ahg���m dh`g�c�ahg���ydsh��o^_d�evdZ�� � ih[m^h\Z� ]jZn�dZ� �]jZn�d�\�aZe_`ghkl�� d�evdhkl�� kpbglbeyp�c� \�^� qZ�km��Hkd�evdb�\ h[eZkl��gbjdb�agZoh^blvkyg_� l�evdb� gbjdZ� ±hj]Zg�� Z �� ldZgbgZ��shagZoh^blvky� i_j_^� g_x� � aZ� g_x�� lh� ^eyijZ\bevgh�� �gl_jij_lZp��� jh[hlb� hj]Zgmihlj�[gh� \�^gylb� nhg�� >ey� pvh]h� g_�h[o�^gh�\bagZqblb�f_`��nhgm� � i_j_dhgZ�lbky��i_j_]hjgm\rb�\k��dZ^jb��m lhfm��sh\hgb�g_�i_j_lbgZxlvky� a �grbfb�hj]ZgZ�fb�� g_�aZohiexxlv�qZklbgm�gbjdb�E�dZj��^�Z]ghklb��yd�ijZ\beh��g_�\bdh�gmxlv�p�}��ijhp_^mjb��a h]ey^m�gZ�l_��shqZk�� \�^\_^_gbc� gZ� ^�Z]ghklbdm� iZp�}glZ�h[f_`_gbc�� GZ� jbkmgdm� �� jhajZoh\Zgh]jZn�db�^ey�^\ho�gbjhd� � nhgm� �djb\Z� ���>ey� lh]h��sh[� ijZ\bevgh� �gl_jij_lm\Zlb

jh[hlmgbjhd�� ihlj�[gh� \�^� nmgdp�hgZev�gbo�kdeZ^h\bo�\�^gylb�nhgh\m�

Jbk�����=jZn�d�jhajZomgdm�ahg����±��djb\Z�gZ�]jhfZ^`_ggy�JNI�ijZ\hx�gbjdhx����±� djb\ZgZ]jhfZ^`_ggy�JNI�e�\hx�gbjdhx����± djb\Znhgm��1 ±��gl_gkb\g�klv�ahgb��gl_j_km��1 ±�gh�f_j�dZ^jm��
GZ� jbkmgdm� �� ah[jZ`_gh� aZe_`g�klv�gl_gkb\ghkl�� \bims_gh]h� \bijhf�gx�\Zggy�\�^�dZ^j�\��NZdlbqgh��p_�aZe_`g�klv\�^�qZkm��Ze_�qZkh\�� �gl_j\Zeb�f�`�dZ^jZ�fb�j�ag��� �gl_j\Zeb�f�`�i_jrbfb� ���dZ^�jZfb���k���Z f�`�ih^Zevrbfb�±���±���k��Ai_jrbo����dZ^j�\�fh`gZ�km^blb�ijh�jha�ih\kx^`_ggy� jZ^�hnZjfij_iZjZlm� ihkbkl_f�� djh\hh[�]m�� a dZ^j�\� ������fh`gZ�km^blb�ijh�nmgdp�hgZevgm�jh[hlmgbjhd�

Jbk�����Mk_j_^g_g_�ah[jZ`_ggy����dZ^jm�
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Jbk�� ��� Ijhklhjh\h�qZkh\bc� jhaih^�ejZ^�hnZjfij_iZjZlm�\ l�e��iZp�}glZ�
Ijb� jha\
yaZgg��ihklZ\e_gh]h� aZ\^Zg�gy� [meh� \bdhjbklZgh� lhc�nZdl��sh� djb\�jhaih^�em� jZ^�hnZjfij_iZjZlm� a qZkhf\�^f�gg��^ey�j�agbo�hj]Zg�\�� ^ey�ldZgbgb�>ey� jha\
yaZggy� aZ\^Zggy� [meh� \bdhjb�klZgh�f_lh^�dhj_eyp���>�@��M pvhfm�f_lh^�h[qbkex}lvky�dh_n�p�}gl�dhj_eyp���nmgd�p�c� qbkeZ� kpbglbeyp�c� \�^� qZkm� ^ey� dh`�gbo�^\ho�i�dk_e�\��Hkd�evdb�\ dh`ghfm

i�dk_e�� gZ� j_Zevgbc� jhaih^�e� ij_iZjZlmgZdeZ^Zxlvky� rmfb�� ijh\_^_ggy� dhj_�eyp��� \k�o� i�dk_e�\� ijba\_^_� ^h� g_ijZ�\bevgbo� j_amevlZl�\�� Hl`_�� ^ey� dh`gh]hi�dk_ey�ihlj�[gh�ijh\_klb�mk_j_^gx\Zggyih�gZc[eb`qbo� ��� kmk�^Zo� � ih� lZdbo�`_kmk�^Zo�a ��ihi_j_^g�o�� ih^Zevrbo�dZ^j�\�qbkeh�i�dk_e�\��ih�ydbo�ijh\h^blvky�mk_�j_^gx\Zggy��i�^�[jZg_�\ oh^��jy^m�_dki_�jbf_gl�\���< j_amevlZl��hljbfZgh�mk_j_^�g_g_�ah[jZ`_ggy��jbk� ���
<bkgh\dbM j_amevlZl�� ijh\_^_gbo� ^hke�^`_gv[meh� hljbfZgh� ijhklhjh\h�qZkh\bc� jha�ih^�e�jZ^�hnZjfij_iZjZlm�\ l�e��iZp�}glZ�jbk�� ����P_� ^Z}� fh`eb\�klv� ]ZjZglh\Zgh\bagZqblb� f_`�� nhgh\h�� kdeZ^h\h��� sh^ha\hey}� \�^gylb� nhgh\m� kdeZ^h\m� a km�fZjgh��kdeZ^h\h���gbjdb�yd�hj]Zgm�� gbjdbyd�ldZgbgb���LZdbf�qbghf��jha\
yaZgh�aZ\�^Zggy�jha^�e_ggy�nmgdp�hgZevgh�� � nhgh�\h�� kdeZ^h\h�� ijb� ^bgZf�qgbojZ^�hgmde�^gbo�^hke�^`_ggyo��<�^g�fZggynhgm� ^ha\heblv� lhqg�r_� �gl_jij_lm\Zlb^Zg���sh�� ihaZ� kmfg�\hf�� ihagZqblvky� gZijZ\bevghkl�� ihklZgh\db� ^�Z]gham� � ijb�kdhjblv�ijhp_^mjm�^�Z]ghklbdb�

E�l_jZlmjZ
�� JZ^bhgmdeb^gZy�^bZ]ghklbdZ�^ey�ijZd�lbq_kdbo�\jZq_c ��Ih^�j_^��X�;��Ebr�fZgh\Z�� <�B�� Q_jgh\Z�� �677�� Lhfkd��������� JZ^bhgmdeb^gZy�^bZ]ghklbdZ��Ih^� j_^�N�F��EykkZ���F_^bpbgZ��Fhkd\Z��������

�� X�N��Dh\Zev�� JZ^bhZdlb\gu_� gmdeb^u\ f_^bdh�[bheh]bq_kdbo� bkke_^h\Zgb�yo��:lhfba^Zl��Fhkd\Z����������� NbabdZ� \bamZebaZpbb� bah[jZ`_gbc� \f_^bpbg_� �� Ih^� j_^�� K�M_[[Z�� �Fbj�Fhkd\Z��������
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6HSDUDWLRQ� RI� IXQFWLRQDO� DQG� EDFNJURXQG� FRPSRQHQWV� DW� G\QDPLF� UDGLRQXFOLGHVWXGLHV�LV�SHUIRUPHG��)RU�WKLV�SXUSRVH�VSDFH�WLPH�GLVWULEXWLRQ�RI�D�UDGLRSKDUPDFHXWLFLQ� WKH�SDWLHQW
V�ERG\� LV�REWDLQHG�E\� WHPSRUDO�FRUUHODWLRQ�RI� WKH�GLVWULEXWLRQ� FXUYHV�6XEWUDFWLRQ�RI� WKH�EDFNJURXQG�HQDEOHV�D�PRUH�DFFXUDWH� WUHDWPHQW�RI� WKH�GDWD� �ZKDWZLOO�XQGRXEWHGO\�LPSURYH�FRUUHFW�GLDJQRVWLFV�DQG�PDNH�LW�IDVWHU�
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