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<B<Q?GGY 1AHF?JGH=H�<1>GHR?GGY>EY�Y>J:����P,Q�< J?:DP12 ����cc�P
A�F�;�]Zg��>�F�Kbfhqdh

1gklblml�_e_dljhggh��n�abdb�G:G MdjZ�gb�\me��Mg�\_jkbl_lkvdZ���� M`]hjh^�������
<bagZq_gh� _dki_jbf_glZevg�� �ahf_jg�� \�^ghr_ggy� \ j_Zdp�yo ����c�P gZ� y^jZo�ahlhim� ���,Q�� Ijh\_^_gh� ihj�\gygggy� i_j_j�a�\� 1P j_Zdp�c� ����c�P ^ey� y^_j�ahlhi�\� ���,Q lZ� ���,Q��J_amevlZlb�_dki_jbf_glm�ihj�\gxxlvky�a l_hj_lbqgbfbjhajZomgdZfb� a]�^gh� a�� klZlbklbqghx� l_hj�}x� n_jf��]Zam \ jZfdZo� my\e_gvdZkdZ^gh�\biZjh\m\Zevgh��fh^_e��

GZy\g�klv� \ Zlhfgbo� y^jZo� ^h\]h`b�\mqbo�� f_lZklZ[�evgbo� j�\g�\� } \�^h[jZ�`_ggyf� �o� ijbjh^b� � aZdhghf�jghkl_c� �o\gmlj�rgvh�� kljmdlmjb�� Y^_jg�� �ahf_jbahk_j_^`_g�� \ hkgh\ghfm� \ lbo� h[eZklyoZlhfgbo� y^_j�� yd�� agZoh^ylvky� ih[ebamh[hehghd�� ^_� \�^[m\Z}lvky� agZqgZ� af�gZdmlh\bo� fhf_gl�\� j�\g�\�� L_hj_lbqg_� ^h�ke�^`_ggy� yd� kljmdlmjb� pbo� y^_j�� lZd� �y^_jgbo� j_Zdp�c� gZ� gbo� ihf�lgh� mkdeZ^�g_g_��hkd�evdb�m o\bevh\��nmgdp��� sh�hib�kmxlv�klZgb�pbo�y^_j��^Zxlv�\deZ^b�[Z]Z�lh�h[hehgdh\bo�dhgn�]mjZp�c��sh�aZljm^�gx}� jhajZomgdb�� >ey� h[f_`_ggy� [Zabkm�lh[lh�^ey�nhjfm\Zggy�kijhsmxqbo� ]�ih�l_a�� g_h[o�^gbc� ZgZe�a� h[rbjgh]h� dheZ_dki_jbf_glZevgbo�j_amevlZl�\��?n_dlb\�gbf�kihkh[hf�hljbfZggy�lZdh���gnhjfZp��} ^hke�^`_ggy�iZjp�Zevgbo�dZgZe�\�nhlh�y^_jgbo� j_Zdp�c� >ZgZ� jh[hlZ� } ijh^h\�`_ggyf�\b\q_ggy�ijhp_k�\�a[m^`_ggy�f_�lZklZ[�evgbo�j�\g�\�y^_j >�@� � ijbk\yq_gZ\b\q_ggx i_j_j�am�j_Zdp�� ���,Q�����¶�����P,Q� �ahf_jgbo�\�^ghr_gv�i_j_j�a�\�\ h[eZkl�_g_j]�c� ]ZffZ�d\Zgl�\ �±��� F_<�� Jhak��x\Zggy� nhlhg�\� } mg�\_jkZevgbf� ijhp_�khf��sh�\�^[m\Z}lvky�gZ�\k�o� y^jZo� � ijb\k�o�_g_j]�yo��<hgh�fh`_�\�^[m\Zlbky�yd��aaf�ghx� _g_j]��� �g_ijm`g_� jhak�x\Zggy��lZd� � [_a� af�gb�_g_j]���iZ^Zxqh]h�nhlhgZ�ijm`g_�jhak�x\Zggy���F_lZklZ[�evg����ah�

f_jg��� y^_jg�� klZgb� a[m^`mxlvky� \ g_�ijm`gbo�ijhp_kZo�>h�l_i_j�rgvh]h�qZkm�g��i_j_j�ab�a[m�^`_ggy� �ahf_jgbo�klZg�\��g�� �ahf_jg��\�^�ghr_ggy� m a]Z^Zghfm� _g_j]_lbqghfm� �g�l_j\Ze��^ey�j_Zdp��� ���,Q�����¶����P,Q�g_�\b�\qZebky�� 1kgm}� d�evdZ� jh[�l�� \ ydbo� i_�j_j�ab�a[m^`_ggy��ahf_jgbo�klZg�\�gZ�y^j����,Q� \b\qZebky� ijb� gbavdbo� _g_j]�yo� aZ^hihfh]hx� jZ^�hZdlb\gbo� ^`_j_e� >�@�� ZlZdh`�gZ�ijbkdhjx\ZqZo�a \bdhjbklZggyf]Zevf�\gh]h� ]ZffZ�\bijhf�gx\Zggy� afZdkbfZevghx�_g_j]�}x��±��F_<�>�@�<bf�jb� ijh\h^bebky� gZ� ]Zevf�\ghfmimqdm� f�djhljhgZ� F���� 1gklblmlm� _e_d�ljhggh�� n�abdb� G:G MdjZ�gb�� >hke��^`m\Zg�� ajZadb� ijbjh^gh]h� �g^�x� y\eyebkh[hx�f_lZe�qg��nhev]b�lh\sbghx a����±���� ]�kf��� <bf�jb� ijh\h^bebky� gZ� ]ZffZ�ki_dljhf_lj�� a gZi�\ijh\�^gbdh\bf� ]_jfZ�g�c�e�l�}\bf� ^_l_dlhjhf� h[¶}fhf ���� kf��Ki_dljhkdhi�qg�� oZjZdl_jbklbdb� ^hke��^`m\Zgbo� y^_j� [jZebky� a jh[hlb� >�@�D�evd�klv� �ahf_jgbo� y^_j� ���P,Q� �i_j�h^gZi�\jhaiZ^m�L��� �����o\��\bagZqZeZky� aZ�gl_gkb\g�klx� ]ZffZ�e�g��� ������� F_<�>�eygdm� ZiZjZlmjgh]h� ]ZffZ�ki_dljm� \�^�g^�}\h��f�r_g��gZ\_^_gh�gZ�jbk����<b^gh�sh�nhlhi�d�\�^�]ZffZ�e�g����������F_<�gZ�[Z]Zlh�keZ[rbc�\�^�nhlhi�dZ ������ F_<�ydbc�kmijh\h^`m}�jhaiZ^� �ahf_jgh]h�klZ�gm����P,Q�



8]KKRURG�8QLYHUVLW\�6FLHQWLILF�+HUDOG��6HULHV�3K\VLFV��,VVXH�����±�����

��

Jbk�����>�eygdZ�ZiZjZlmjgh]h�]ZffZ�ki_dljm�\�^��g^�}\h��f�r_g����ahlhib����,Q lZ���,Q��� Hijhf�g_ggy� ijh\h^behky� ijb� fZdkbfZevg�c� _g_j]��� ]ZffZ�d\Zgl�\��F_<��1 ±�qbkeh��fimevk�\�m dZgZe���Q ±�ghf_j�dZgZem�ZgZe�aZlhjZ�
GZ� jbk��� gZ\_^_gh� ko_fm� gbavdhjha�lZrh\Zgbo� j�\g�\� y^_j� ���,Q� lZ� ���,Q� >�@�<b^gh��sh��ahlhib����,Q�lZ����,Q�[ebavd��aZk\h}x�ijbjh^hx��Ki�g�iZjg�klv� �o�hkgh\�gbo� klZg�\� klZgh\blv� ���� � nhjfm}lvkyijhlhgghx� h[hehgdhx �J����� I_jr�� a[m�^`_g�� klZgb� a _g_j]�yfb� ������� F_<� �������� F_<� ^ey� ���,Q� lZ� ������� F_<� ��������F_<� ^ey� ���,Q�nhjfmxlvky� \�^ih�\�^gh�^�jdh\bfb�klZgZfb��j��� � �j�����KlZ�gb �j��� � h[mfh\exxlv�^ey�h[ho� �ahlhi�\gZy\g�klv� �ahf_jgbo� j�\g�\� �a� ki�g�iZj�g�klx�-� ���±�

Jbk�� ��� Ko_fZ� gbavdhjhalZrh\Zgbo� j�\g�\� y^_j���,Q lZ����,Q �

<bf�jx\Zggy� \boh^m� j_Zdp�����,Q ����¶� ���P,Q� ijh\h^bebky� \�^ghkgbfbf_lh^hf��M jhe��fhg�lhjZ�\bdhjbklh\m\Z�eZky�j_Zdp�y����,Q�����¶�����P,Q��<�^ghr_ggy\boh^�\� a[m^`_ggy� j_Zdp��� ����¶�P gZ�ahlhi�� ���,Q� ^h� \boh^m� p�}�� ` j_Zdp��� gZ�ahlhi�� ���,Q� G <����<��� fZ}� l_g^_gp�x�^hklZehkl��� \��gl_j\Ze�����±��F_<�klZgh\blv����������� Z \� �gl_j\Ze�� ��±��� F_<� ±�����������H[eZklv����±�����F_<�fZ}�hkh[�eb\�klv�� lh[lh� } i_j_o�^ghx��sh� kdhj�r_aZ�\k_�ih\¶yaZgh� a gZy\g�klx�\ pvhfm�jZ�chg��ihjh]�\�j_Zdp�c����Q��gZ��ahlhiZo����,QlZ� ���,Q�� ��� \�^ih\�^gh�� \ieb\hf� pbo� ih�jh]�\�gZ�i_j_j�ab�j_Zdp�c�����¶�P�1a� djb\h�� \boh^m� y^_jgh�� j_Zdp�����,Q ����¶� ���P,Q i_j_j�a� jhajZoh\m\Z\kyf_lh^hf� h[_jg_gh�� fZljbp�� >�@�� I_j_j�aj_Zdp��� a[m^`_ggy� f_lZklZ[�evgh]h� klZgm���± y^jZ� ���,Q� ijb� g_ijm`ghfm� jhak�x�\Zgg��]ZffZ�d\Zgl�\�1P gZ\_^_gh�gZ�jbk���Lml�`_�^ey�ihj�\gyggy�gZ\h^blvky�i_j_j�ap�}��` j_Zdp���gZ�y^j�����,Q�>�@��I_j_j�ab�1PfZxlv� h^gh]hj[bc� oZjZdl_j� a fZdkbfm�fZfb�ijb�_g_j]�������F_<��lh[lh�\ h[eZkl�ihjh]�\�j_Zdp�c����Q���>ey��ahlhi�\����,Q�lZ
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���,Q� p�� ihjh]b� klZgh\eylv� \�^ih\�^gh���F_<�� ����F_<��Lhqghkl��gZrbo�\bf�j�\\by\behkv�g_^hklZlgvh��sh[�\by\blb�\ieb\akm\m� ihjh]�\� gZ� ���F_<� gZ� iheh`_ggyfZdkbfmf�\� i_j_j�a�\�� :e_� ydsh� fbjha]eyg_fh� \�^ghr_ggy� ijh�gl_]jh\Z�gbo�i_j_j�a�\�1P�\ �gl_j\ZeZo��±��F_<���±��� F_<� ^ey� �ahlhi�\� ���,Q� lZ� ���,Q�lh[lh ³�� �� G((PV � ³��� �� G((PV �� Z lZdh`\�^ghr_ggy� pbo� i_j_j�a�\�� ijh��gl_]jh\Zgbo� \ �gl_j\ZeZo� �±���F_<� ��±���F_<��lh�h^_j`bfh�^ey� �ahlhiZ� ���,Q³�� �� G((PV � ³��� �� G((PV  ������ Z \�^ghr_g�
gy� ³��� �� G((PV � ³��� �� G((PV  ����� >ey� �ah�lhiZ� ���,Q�p��\�^ghr_ggy�\�^ih\�^gh�j�\g������ � ������<b^gh��sh� jhaih^�e� i_j_j�am1P� j_Zdp��� ����¶�P ^ey� y^jZ� ���,Q� af�s_ghihj�\gygh�a i_j_j�ahf�^ey�y^jZ����,Q�\ [�d[�evrbo� _g_j]�c�� sh� } gZke�^dhf� jhklmihjh]m�j_Zdp������Q��^ey�pvh]h�y^jZ�

Jbk�����I_j_j�a�j_Zdp���a[m^`_ggy�f_lZklZ[�evgh]hklZgm� ���± ^ey� y^_j� �ahlhi�\� ���,Q lZ� ���,Q ijbg_ijm`ghfm�jhak�x\Zgg��]ZffZ�d\Zgl�\�1P�

GZy\g�klv� ih\gbo� i_j_j�a�\� nhlhih�]ebgZggy� 1WRW� >�@� ^ha\hey}� h^_j`Zlb� ^ey^hke�^`m\Zgbo� y^_j� _dki_jbf_glZevg��ahf_jg�� \�^ghr_ggy� i_j_j�a�\� U � 1P�� 1WRW�GZfb� hp�gx\Zebky� _dki_jbf_glZevg�� �ah�f_jg��\�^ghr_ggy�U \ h[eZkl��fZdkbfmf�\i_j_j�a�\�j_Zdp�������¶�P��lh[lh�\ jZchg���^_\�^ghkgZ� ihob[dZ� \bagZq_ggy� U f�g��fZevgZ�� AZ�ih\g�� i_j_j�ab�nhlhih]ebgZg�gy�\ ^hke�^`m\Zg�c�h[eZkl��gZfb�[jZebkyagZq_ggy�\_ebqbgb�ehj_gp�Zg�\��sh�Zijh�dkbfmxlv�i_j_j�ab�1WRW��Ijb�pvhfm� h^_j�`Zgh� lZd�� agZq_ggy� �ahf_jgbo� \�^gh�r_gv�� U ������ �� ������ ijb�?  � ����F_<�U ������������ ijb� ? � ��F_<�� U ������ �������ijb�? ���F_<�GZfb�ijh\_^_gh�l_hj_lbqg��jhajZomgdb�ahf_jgbo� \�^ghr_gv� a]�^gh� a�� klZlbklbq�ghx� l_hj�}x�N_jf��]Zam� \ jZfdZo� my\e_gvdZkdZ^gh�\biZjh\m\Zevgh��fh^_e��>����@�=mklbgZ�j�\g�\�jhajZoh\m\ZeZky�a]�^gha nhjfmehx� ;_l_�;ehoZ� a�� akm\hf� >��@�ki�gh\Z�qZklbgZ�ydh��fZ}�\b]ey^
@�������H[S>������ �� VU ��� --- �����

^_� 1 ±� iZjZf_lj� h[f_`_ggy� ki�gm����� ������ $D8 V �� Lml� Z ±� iZjZf_lj]mklbgb� j�\g�\�� : ±� fZkh\_� qbkeh�� 8 ±_n_dlb\gZ�_g_j]�y�a[m^`_ggy�>��@�1fh\�jg�klv� ml\hj_ggy� kdeZ^h\h]h� y^�jZ�a��ki�g�iZjg�klx��-F���F��ijb�ih]ebgZgg�^bihevgh]h� ]ZffZ�d\ZglZ� \\Z`Z}fh� ijh�ihjp�cghx�]mklbg��\�^ih\�^gbo�j�\g�\�
�
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^_� �-J���J��ki�g�iZjg�klv�hkgh\gh]h� klZgmy^jZ� ��:�-�� ±� \�^ghkgZ� ]mklbgZ� j�\g�\� �a^Zgbf� ki�ghf� -�� ;�evr� ^_lZevgh� ko_fmjhajZomgd�\� hibkZgh� \ >��@��H[qbke_ggyijh\h^bebkv� yd� [_a� \�evgbo� iZjZf_lj�\�lZd� � a� n�dkZp�}x� iZjZf_ljZ� h[f_`_ggyki�gm� 1 �� JhajZomgdb� [_a� \�evgbo� iZjZ�f_lj�\� ^Zxlv� aZ\bs_g�� agZq_ggy� �ahf_j�gbo�\�^ghr_gv� U��Ma]h^`_ggy� a _dki_jb�f_glhf� ^hky]Z}lvky� ijb� n�dkZp��� iZjZ�f_ljm�h[f_`_ggy�ki�gm�gZ�j�\g��1  ����
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E�l_jZlmjZ��X�I�=Zg]jkdbc�� <�F�FZamj�� NWQ:Y����������������� È�9HUHV��.�3DYOLFVHN��0�&VXURV��/�/DNRVL�$FWD�3K\V +XQJ����� �� ��������� (�&�%RRWK�� -�%URZQVRZ� 1XFO�� 3K\V�� $��� ��� ��������� &�0�/HGHUHU�� 9�6KLUOH\� 7DEOH� RI� ,VR�WRSHV���WK�HG���:LOH\��1HZ�<RUN���������� H�<�;h]^Zgd_\bq��N�:�GbdheZ_\�� JZ[h�lZ� k imqdhf� lhjfhagh]h� baemq_gby��:lhfba^Zl��0hkd\Z���������� <�F�FZamj�� B�<�� Khdhexd�� A�F�;b]Zg�YN���������������

�� 6�6�'HLWULFK�� %�/�%HUPDQ�� $WRP�� 'DWDDQG�1XFO��'DWD�7DEOHV�������� ��������� E�Y�:jbnh\�� ;�K�FZablh\��<�=�MeZgh\�YN������������������� A�F�;b]Zg��<�F�FZamj��A�A�Lhjbq��Ij_�ijbgl�DBYB��������Db_\����������� :�<�FZeur_\�� Iehlghklv� mjh\g_cZlhfguo� y^_j� b kljmdlmjZ� Zlhfguoy^_j��:lhfba^Zl��Fhkd\Z����������� <�K�KlZ\bgkdbc��NWQ:Y ������������������ A�F�;b]Zg��F�<�=hrh\kdbc�� <�F�FZ�amj��A�A�Lhjbq��Ij_ijbgl�DBYB�������Db_\��������,19(67,*$7,21�2)�,620(5�5$7,26,1�����cc�P 5($&7,216�)25����P,Q�18&/(86=�0��%LJDQ��'�0��6LPRFKNR
,QVWLWXWH�RI�(OHFWURQ�3K\VLFV��8NUDLQLDQ�1DWLRQDO�$FDGHP\�RI�6FLHQFHV�8QLYHUV\WHWVND�6W������8]KKRURG�������

([SHULPHQWDO� LVRPHU� UDWLRV� LQ� ����c�P UHDFWLRQV� IRU� ���,Q� QXFOHL� LVRWRSH� DUH� GHWHU�PLQHG��&URVV�VHFWLRQV 1P RI�����c�P UHDFWLRQ�IRU� LVRWRSHV�RI����,Q�DQG����,Q�DUH�FRP�SDUHG��([SHULPHQWDO�UHVXOWV�DUH�FRPSDUHG�ZLWK�WKHRUHWLFDO�FDOFXODWLRQV�LQ�WKH�VWDWLVWL�FDO�)HUPL�JDV�PRGHO�
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