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IJHR<B>DHKL1�Q:KLHLGH=H�>J?CNMKHGYQGBO�KIE?KD1<�111 LBIM
<�F�F_evgbd��;�I�Jmld_\bq

JZ^�hZkljhghf�qgbc��gklblml�G:G�MdjZ�gb�\me��Q_j\hghijZihjgZ�����OZjd�\�������H�PDLO� ESUXWNHYLFK#PDLO�UX
AZ�[�evr�g�`����jhd�\�\b\q_ggy�khgyqgbo�kie_kd�\�111 lbim�[meh�gZ]jhfZ^`_gh\_ebdbc�h[ky]�^Zgbo�kihkl_j_`_gv��Z lZdh`�ih[m^h\Zgh�l_hj�x�]_g_jZp���pvh]hlbim�\bijhf�gx\Zggy�imqdZfb�r\b^dbo�_e_dljhg�\��<�^ih\�^gh�^h�p�}��fh^_e��qZklhlgbc� ^j_cn� h[mfh\e_gbc� ]jZ^�}glhf� ]mklbgb� \ khgyqg�c� dhjhg�� � ijh�ihjp�cgbc�r\b^dhkl�� jmom� _e_dljhggh]h� imqdZ��H^gZd� \ hklZgg�� ^_kylbe�lly[meh�\by\e_gh�kie_kdb��koh`��gZ�kie_kdb�111 lbim�\ rbjhdhfm�^�ZiZahg��qZklhl�sh� fZxlv� m d�evdZ� jZa�\� [�evrm� r\b^d�klv� ^j_cnm�� AZklhkm\Zggy� �kgmxqh�l_hj�c�a\bqZcgbo�kie_kd�\�111 lbim�^h�r\b^dbo�kie_kd�\�gZrlh\om}lvky�gZ�jy^ljm^ghs�\��M ^Zg�c�jh[hl��ajh[e_gh�kijh[m�ihykgblb�ihy\m�r\b^dbo�kie_kd�\�<�^ih\�^gh�^h�p�}��fh^_e���d�evd�klv�r\b^dbo� kie_kd�\� 111 lbim�ih\bggZ�[mlbfZdkbfZevghx� ijb� iheh`_gg�� Zdlb\gh�� h[eZkl�� ih[ebam� p_gljZevgh]h� f_�jb^�ZgZ�� Z lZdh`� ih\bgg�� �kgm\Zlb� kie_kdb� a ihablb\gbfb� lZ� g_]Zlb\gbfbr\b^dhklyfb�^j_cnm��sh�ih]h^`m}lvky�a��kihkl_j_`_ggyfb�

<klmiH^gbf� a gZc[�evr� \�^hfbo� ijhy\�\khgyqgh��Zdlb\ghkl���sh�qZklh�ljZieyxlv�ky��} kie_kdb�,,,�lbim��<\Z`Z}lvky��sh�\h�gb ]_g_jmxlvky� imqdZfb� _e_dljhg�\�� yd�jmoZxlvky� a�� r\b^dhklyfb� ihjy^dm ���F>�@��A]�^gh�a �kgmxqhx�l_hj�}x��r\b^d�klv^j_cnm� kie_kd�\� ijhihjp�cgZ� e�g�cg�cr\b^dhkl�� _e_dljhg�\�� sh� ]_g_jmxlv� p�kie_kdb�Hdj�f� a\bqZcgbo� kie_kd�\� 111� lbimkihkl_j�]Zebky� >�±�@� kie_kdb�� koh`�� gZgbo�� yd�� fZxlv� m ^_d�evdZ� jZa�\� [�evrmr\b^d�klv�^j_cnm��>Ze��fb�[m^_fh��o�gZ�ab\Zlb�r\b^dbfb� kie_kdZfb� 111� lbim �\Zg]ehfh\g�c�e�l_jZlmj��\bdhjbklh\m}lvkyl_jf�g 7\SH� 111�O�NH� EXUVWV���M ���o±���ojhdZo� fbgmeh]h� klhe�lly� lZd�� kie_kdbkihkl_j�]Zebky�gZ�\bkhdbo�qZklhlZo����±���� 0=p� >�±�@�� M ����� jhp�� >�@� [mehajh[e_gh� kijh[b� agZclb�r\b^d�� kie_kdb111� lbim� \ ^_dZf_ljh\hfm� ^�ZiZahg�� ^h\�`bg� o\bev� ���±���F=p��� Ze_� Z\lhjb� jh�[hlb� >�@�ijbcreb�^h�\bkgh\dm��sh�ydshlZd�� kie_kdb� �kgmxlv�� lh� �og�� iZjZf_ljb

[ebavd�� ^h� iZjZf_lj�\� a\bqZcgbokie_kd�\�111�lbim�Hkd�evdb�r\b^d��kie_kdb�yd�kgh�koh`�gZ� a\bqZcg�� kie_kdb� 111� lbim�� jh[bebkykijh[b� ih[m^m\Zlb� fh^_ev� �ogvh�� ]_g_�jZp���gZ�hkgh\�� �kgmxqh��l_hj���a\bqZcgbokie_kd�\��H^gZ�a fh^_e_c�>����@��sh�^ha\h�ey}� ihykgblb� r\b^d�� kie_kdb� 111� lbim��jmglm}lvky� gZ� ijbims_gg��� sh� �kgmxlvh[eZkl��a \_ebdbfb�]jZ^�}glZfb�]mklbgb�\gb`g�c�dhjhg��Khgpy��< �gr�c�fh^_e�� >�@\\Z`Zehky��sh� yd�r\b^d��� lZd� � a\bqZcg�kie_kdb� 111� lbim� ih\
yamxlvky� a h^gbf� �lbf�kZfbf�ihlhdhf�_e_dljhg�\��Ijb�pvh�fm� a\bqZcg�� kie_kdb� ]_g_jmxlvky� hkgh\�ghx� fZkhx� _e_dljhg�\�� m lhc� qZk� ydr\b^d�� kie_kdb� ihjh^`mxlvky� gZc[�evrr\b^dbfb� _e_dljhgZfb� gZ� i_j_^gvhfmnjhgl��imqdZ�Ijhl_� m ^_dZf_ljh\hfm� ^�ZiZahg�^h\`bg�o\bev�qbk_evg��hp�gdb�g_h[o�^gh�r\b^dhkl�� imqdZ� _e_dljhg�\� � ]jZ^�}gl�\ieZafb� \ khgyqg�c� dhjhg�� ^Zxlv� aZgZ^lh\_ebd��agZq_ggy�� � lhfm�fh`gZ�hq�dm\Zlb�sh�r\b^d��kie_kdb�111�lbim�ih\bgg��fZlb�grbc� f_oZg�af� \bgbdg_ggy�� LZdbc� f_�
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oZg�af� ih\bg_g� ihykgx\Zlb� \bgbdg_ggyr\b^dbo� kie_kd�\�^ey� lbo�`_�iZjZf_lj�\aZ^Zq���sh�� a\bqZcg��kie_kdb�111�lbim�M ^Zg�c�jh[hl��aZijhihgh\Zgh�fh^_evihy\b�kie_kd�\�,,,�lbim�a ihablb\ghx��g_�]Zlb\ghx� lZ� g_kd�gq_gghx� r\b^d�klx^j_cnm�
Kihkl_j_`_ggy�r\b^dbo�kie_kd�\111 lbimM jh[hlZo� >���@� ih\�^hfey}lvky� ijhkihkl_j_`_ggy� �� [mj�� i�^� qZk� ydbo� \by\�e_gh� [ebavdh� ����� r\b^dbo� kie_kd�\� 111lbim� \ ^_dZf_ljh\hfm� ^�ZiZahg�� qZklhl�AgZc^_gh� �og�� oZjZdl_jg�� ljb\Zehkl�� ��±� k�� � hljbfZgh�� sh� r\b^dhkl�� ^j_cnmaf�gxxlvky� \ rbjhdbo� f_`Zo� ��±��F=p�F�� Z �gh^��r\b^d�klv� fh`_� [mlb� s_[�evrhx��� LZdh`� [meh� \by\e_gh� aZ�e_`g�klv� qbkeZ� aZj_}kljh\Zgbo� r\b^dbokie_kd�\� 111� lbim� \�^�f�kpy� jhalZrm\ZggyZdlb\gh�� h[eZkl��� a ydhx�ih\¶yamxlvky�p�r\b^d��kie_kdb��gZ�^bkdm�Khgpy��Yd�ijb�deZ^�� gZ� jbk���� ihdZaZgh� jhaih^�e� qbkeZr\b^dbo� kie_kd�\� 111� lbim� ih� ^gyo� aZi_j�h^���±���ebigy������jhdm��FZdkbfmfqbkeZ� kie_kd�\� ���� ebigy��� \�^ih\�^Z}^gx�� dheb� Zdlb\gZ� h[eZklv� gZ� Khgp��� aydhx�Zkhp�xxlvky�p��kie_kdb��i_j_lbgZeZp_gljZevgbc�f_jb^�Zg�

Jbk���� QZklhlZ� ihy\b� r\b^dbo� kie_kd�\� 111lbim�i�^�qZk�[mj����±���ebigy������jhdm��:d�lb\gZ� h[eZklv� gZ�Khgp�� i_j_lbgZ}� p_gljZev�gbc f_jb^�Zg����ebigy������j�
P_� \dZam}�� fZ[mlv�� gZ� \bj�rZevgmjhev� _n_dl�\� jhaih\kx^`_ggy� m nhjfm�\Zgg��r\b^dbo�kie_kd�\�

R\b^d�klv�qZklhlgh]h�^j_cnmr\b^dbo kie_kd�\�111 lbim>ey� hp�gdb� r\b^dhkl�� qZklhlgh]h^j_cnm� kie_kd�\� 111� lbim� aZa\bqZc� \bdh�jbklh\m}lvky�gZklmigbc�\bjZa�
VGI GI GQ GQ GU YGW | � � ���

^_� VY ±�r\b^d�klv� imqdZ� _e_dljhg�\��sh]_g_jmxlv� kie_kd�� Q ±� ]mklbgZ�ieZafb� \h[eZkl��]_g_jZp���_e_dljhfZ]g�lgh��o\be��

Jbk����Ko_fZ�jhaih\kx^`_ggy�_e_dljhfZ]g�l�gbo�o\bev��sh� ]_g_jmxlv�r\b^d�� kie_kdb� ,,,lbim�
;�evr� lhqg_� h[qbke_ggy� r\b^dhkl�qZklhlgh]h� ^j_cnm� ih\bggh� \jZoh\m\Zlbr\b^d�klv� imqdZ� _e_dljhg�\�� r\b^d�klv_e_dljhfZ]g�lgh�� o\be�� lZ� lZd�� ]_hf_l�jbqg�� oZjZdl_jbklbdb� aZ^Zq��� yd� \aZ}fg_jhalZrm\Zggy�^`_j_eZ� � kihkl_j�]ZqZ��gZ�ijyfhd�r\b^dhkl��imqdZ�lZ�gZijyfhd�jha�ih\kx^`_ggy�o\be���Jha]eyg_fh�fh^_ev��myd�c�imqhd�jmoZ}lvky�i�^�dmlhf�. ^h�kih�kl_j�]ZqZ� �^b\�� jbk�� ���� Lh^��� aZ� hagZq_g�gyf�� r\b^d�klv� qZklhlgh]h� ^j_cnm^hj�\gx}
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^_� H � P ±� aZjy^�lZ�fZkZ�_e_dljhgZ�� �I �
�I ±� qZklhlb�� gZ� ydbo� ]_g_jm}lvky� \b�ijhf�gx\Zggy� _e_dljhfZ]g�lgbo� o\bev\�^ih\�^gh�\ h[eZklyo� �� � ��� �W � �W ±�fh�f_gl�ijboh^m�pbo�o\bev�^h�kihkl_j�]ZqZ�
�5G lZ� �5G ±� \_dlhjb� \�^� kihkl_j�]ZqZ� ^h



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

��

h[eZkl_c���� ��� � �Q 5G ±�]mklbgZ�ieZafb�ydnmgdp�y�\�^klZg��\�^�A_fe��J�agbpy� qZkm� ijboh^m� o\bev� ^h� kih�kl_j�]ZqZ�gZ�qZklhlZo� �I � �I ^hj�\gx}
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^_� ��U ±�\�^klZgv�f�`�h[eZklyfb�]_g_jZp��o\bev�<jZoh\mxqb�l_��sh� �� � ��U 5 5� ��h^_j�`m}fh
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<�^agZqbfh��sh� \ ]jZgbqghfm� \biZ^�dm�� dheb� JU VY Y� �� hljbfZgbc� \bjZa� ^eyr\b^dhkl��^j_cnm�i_j_oh^blv�m \bjZa�����E_g]fxj�\kvd�� o\be�� � O ��� sh� ]_g_jm�xlvky�imqdZfb�r\b^dbo�_e_dljhg�\��\ h[�eZklyo���� ��ljZgknhjfmxlvky�\ ihi_j_qg�o\be��� LZdbc� ijhp_k� fh`_� �lb� ih� ^\hoj�agbo�dZgZeZo��yd��\�^ih\�^Zxlv�]_g_jZp��gZ�i_jr�c�lZ�gZ�^jm]�c�]Zjfhg�dZo��M \b�iZ^dm��dheb�\bijhf�gx\Zggy�\�^[m\Z}lvkygZ�i_jr�c� ]Zjfhg�p���j_Ze�am}lvky�ijhp_kjhak�x\Zggy� e_g]fxj�\kvdbo� o\bev� gZ�hgZo� m ihi_j_qg�� o\be�� � O L W L� o � �� >�@�A]�^gh� a aZdhghf� a[_j_`_ggy� _g_j]����^eypvh]h� ijhp_km� fh`gZ� agZclb� o\bevh\_qbkeh�iha^h\`gvh��o\be���Z lZdh`�h^_j`Z�lb� \bjZa� ^ey� ]jmih\h�� r\b^dhkl�� o\be���JU W W 7H VY N F Y YZ w w  � � �Ydsh� \\Z`Zlb�� sh� \bijhf�gx\Zggy\�^[m\Z}lvky� gZ� ^jm]�c� ]Zjfhg�p��� lh[lh^\�� e_g]fxj�\kd�� o\be�� aeb\Zxlvky� \ ih�i_j_qgm� o\bex� O O W� o >�@�� ZgZeh]�qgbfqbghf�h^_j`m}fh��sh�]jmih\Z�r\b^d�klv

^hj�\gx}� � �JUY F � �� I�^klZ\eyxqb� p�\bjZab� \ ����� agZoh^bfh� r\b^d�klv� qZk�lhlgh]h�^j_cnm�^ey�i_jrh��lZ�^jm]h��]Zj�fhg�d�A j�\gyggy� ����\b^gh��sh�ydsh�]jmih�\Z�r\b^d�klv�o\be��[ebavdZ�^h�r\b^dhkl�_e_dljhg�\�� lh� r\b^d�klv� ^j_cnm� fh`_[mlb� yd� aZ\]h^gh� \_ebdhx� � gZ\�lvaf�gx\Zlb� agZd��Lhfm� ^ey� ihykg_ggy� ih�ablb\gbo� r\b^dhkl_c� ^j_cnm� g_fZ}� g_�h[o�^ghkl�� ijbimkdZlb�� sh� ^`_j_eh� \b�ijhf�gx\Zggy�jmoZ}lvky�^h�Khgpy�� yd�p_jh[behky�\ fh^_e��>����@��A \bjZam�����\bi�eb\Z}�� sh� p_c� _n_dl� gZc[�evr� ykdjZ\hijhy\ey}lvky� ijb� fZebo� dmlZo� .�� dheb_e_dljhgb� jmoZxlvky� fZc`_� m gZijyfdm^h� kihkl_j�]ZqZ�� sh� \�^ih\�^Z}� \biZ^dm�dheb� Zdlb\gZ� h[eZklv� agZoh^blvky� [�eyp_gljZevgh]h� f_jb^�Zgm�� A�� a[�evr_ggyfdmlZ�. ^ey� kihkl_j_`_ggy� kie_kd�\� a \_�ebdbfb�r\b^dhklyfb�g_h[o�^g��[�evr�\_�ebd�� r\b^dhkl�� _e_dljhg�\�� Ijb� h^_j�`Zgg�� ���� fb� ijbimkdZeb�� sh� qZklhlZo\be�� kljh]h� \bagZqZ}lvky� \_ebqbghx]mklbgb�\ h[eZkl�� �� ]_g_jZp���� � j_rlZ�iZ�jZf_lj�\�aZebrZ}lvky�g_af�gghx��Z lZdh`l_��sh�^`_j_eh�\bijhf�gx\Zggy�i_j_^[Z�qZ}lvky�lhqdh\bf�1a� kihkl_j_`_gv� a\bqZcgbo� kie_kd�\111� lbim� >�@� \�^hfh�� sh� gZ� i_jr�c� ]Zj�fhg�p��iheyjbaZp�y�\bsZ ���±������g�`�gZ^jm]�c�]Zjfhg�p�� ���±������Klmi�gv�ihey�jbaZp��� kihkl_j_`m\Zgbo� r\b^dbokie_kd�\� 111� lbim� >�@� klZgh\blv� [ebavdh��±�����P_�� i_\gh�� \dZam}� gZ� l_��sh� \b�ijhf�gx\Zggy� \�^[m\Z}lvky� gZ� ^jm]�c]Zjfhg�p��LZdbf�qbghf��m ^Zg�c�jh[hl��fb�ihdZ�am}fh��sh� \jZom\Zggy� yd� ]jmih\h��r\b^�dhkl�� \bijhf�g_gbo� _e_dljhfZ]g�lgboo\bev��lZd�� r\b^dhkl��_e_dljhg�\��sh�\b�ijhf�gxxlv�p��o\be���fh`_�ihykgblb�ihy�\m�r\b^dbo�kie_kd�\� ,,,�lbim��Ijb�pvhfm\Z`eb\bf� } jhalZrm\Zggy� Zdlb\gh�� h[�eZkl��ih�^bkdm�Khgpy�
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E�l_jZlmjZ
�� '�-�0F/HDQ�� 1�� 5�/DEUXP�� 6RODU� 5DGLR�SK\VLFV��&DPEULGJH���������� &�:�<RXQJ�� &�/�6SHQFHU�� *�(�0RUHWRQ�-�$�5REHUWV�� $VWURSK\V�� -��� ����� ������������ 0�5�.XQGX�� -�$�5REHUWV�� &�/�6SHQFHU�-�:�.XLSHU�� $VWURSK\V�-��� ����� ���������������� 2�(OJDUR\�� $VWURQRP\� 	� $VWURSK\VLFV������������������ 9�9�=DLWVHY�� %�1�/HYLQ�� $VWURQRP\� 	$VWURSK\VLFV�������������������

�� 9�1�0HOQLN�� $�$�.RQRYDOHQNR�� %�3�5XW�NHY\FK�� +�2�5XFNHU�� 9�9�'RURY�VN\\� (�3�$EUDQLQ��$�/HFDFKHX[��$�,�%UD�]KHQNR��$�$�6WDQLVODYVN\\�� ,$8�;;9,WK*HQHUDO� $VVHPEO\�� -'������� �3UDJXH��������� 9�1�0HOQLN�� +�2�5XFNHU�� $�$�.RQRYD�OHQNR�� %�3�5XWNHY\FK�� 9�9�'RURYVNLL�(�3�$EUDQLQ��$�$�/HFDFKHX[��*HRSK\VL�FDO� 5HVHDUFK� $EVWUDFWV� RI� WKH� *HQHUDO$VVHPEO\�RI�(*8��������
21�7+(�)5(48(1&<�'5,)7�5$7(62)�7<3(�,,,�%856769�1�0HOQLN��%�3�5XWNHY\FK,QVWLWXWH�RI�5DGLR�$VWURQRP\��8NU��1DW��$FDG��6FL��� .UDVQR]QDPHQQD\D�VW���������.KDUNLY��8NUDLQH�H�PDLO��ESUXWNHYLFK#PDLO�UX

0RUH� WKDQ� ��� \HDUV� RI� VRODU� W\SH� ,,,� EXUVWV� LQYHVWLJDWLRQV� UHVXOWHG� LQ� KDUYHVWHGUHPDUNDEOH�DPRXQW�RI�GDWD�DQG�GHVLJQHG�WKHRU\�RI�WKH�EXUVWV�JHQHUDWLRQ�E\�EHDPV�RIIDVW� HOHFWURQV�� $FFRUGLQJ� WR� WKH� PRGHO�� WKH� IUHTXHQF\� GULIW� DSSHDUV� GXH� WR� VRODUGHQVLW\�JUDGLHQW�DQG�LW�LV�SURSRUWLRQDO�WR�WKH�YHORFLW\�RI�WKH�HOHFWURQ�EHDP��+RZHYHU�VHYHUDO�GHFDGHV�DJR�QHZ�EXUVWV�FDOOHG�W\SH�,,,�OLNH�EXUVWV�KDYH�DOVR�EHHQ�REVHUYHG�LQD�ZLGH�UDQJH�RI�IUHTXHQFLHV��7KHVH�EXUVWV�DUH�VLPLODU�WR�WKH�XVXDO�W\SH�,,,�EXUVWV�EXWIHDWXUH� PXFK� KLJKHU� IUHTXHQF\� GULIW�� 7KH� H[LVWLQJ� WKHRU\� RI� XVXDO� W\SH� ,,,� EXUVWVEHLQJ� DSSOLHG� WR� WKH� IDVW� RQHV� IDFHV� VHYHUDO� FRQVWUDLQWV�� ,Q� WKH� SUHVHQW� ZRUN� ZHDWWHPSW�WR�H[SODLQ�WKH�SRVVLELOLW\�RI�IDVW�EXUVWV�JHQHUDWLRQ��,Q�SDUWLFXODU��DFFRUGLQJ�WRRXU�PRGHO�WKH�QXPEHU�RI�W\SH�,,,�OLNH�EXUVWV�VKRXOG�EH�KLJKHU�ZKLOH�WKH�DFWLYH�UHJLRQRQ�WKH�6XQ�LV�ORFDWHG�QHDU�WKH�FHQWUDO�PHULGLDQ�DQG�WKH�PRGHO�DOVR�SUHGLFWV�H[LVWHQFHRI�EXUVWV�ZLWK�UHYHUVH�GULIW�YHORFLW\��%RWK�WKHVH�IHDWXUHV�DUH�REVHUYHG�LQ�WKH�W\SH�,,,�OLNH�EXUVW�PHDVXUHPHQWV�
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