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Z]� ¶§� v³zÀ-� yYz£�¾�yz]�bpc�Èd^¯� ¶À¬§� ±ºÀ�¨³º�¹ ¾ ¬s�¾¯Yv£�yZ�£Y�¾]Z¿{yY�¹ ¾�Yz-º³º��{Y�µuZ d�YvÀX¬§º³�º¿uYy�²¨�Y�¹ ¶À¬§�~¨cyº§�¹ ¶$´.«�¾�z�v�Z]�¾¯�z¿x��±Z¨¯Y�Ð¹Ó�¶§�½Y�¶�«Z�¯�yu�¶§�½yº��¶] ��ºc5$16/<¹yu� ¶d�z-� ayº�� ±YyZ¨°·vÀX¬§º³�º¿uYy�²¨�Y�yu�\�Z´¯�±ºÀ�¨³º��Z]�±YyºszÀ�Èd^¯� ¶À¬§�{Y��À]�bÀ«Z��ÐÖ�²¨�Y� yu'73$�b°�£� ¹ ¶d�Yv³� ¾d�È�º¬À�� ­Zl³Y� ¶]� ½yº�� iZÀdoYv³Y�µv��zd¸]�±Z¯{�y¹z¯�¶]�Z¸³M�®��Y�Î��z.¿u��z��{Y¹ ¾°oy� ªsYu�~³Y%y¹Y�aÈsYv¯� ¶]� iZÀdoY� ¾·Z-{¹z ³¹yvÀ·� uyYº¯� yu� ¦ÀcºÀ´¯Mº¨¿{¹� b´�� ­Zl³YaÈdsY� ¹ }ºÀ´¯M� yvÀ·º.À«¹Y� Z]� µYz°·� v¿v�

v�Z]�¾¯ ²À´k�yYyuY�¾¿Z°À�ºÀ]�±Yºc�¾¯�¶´À¯{�²¿Y�yu aZ�«Z�¯� ¶]-2KQVRQ¹+DUULVRQµyZ�Y� ±YyZ¨°·� ¹ uº°³�Î�Ï¹Ð�¶]�¶kºc�Z]�Z¯�¶�«Z�¯�uyº¯�±YyZ°À]�yu yu�\«Z�¯� ²¿YÒ] uyº¯�¹ ©Z¿z�� ²¨�Y� ¶]� ¶kºc� Z�·Z§� ¹ {¹z ³¹yvÀ·� av�� �¿Y|�Y� ¹ ¾�Yz-º³º�yu Èd^¯�¶À¬§�~¨cyº§ÏµYz]Z�À��¾ ¬s�¶$¿yu�uyº¯�¶]�¶$´.«�©Z�cY�¶ÀoZ³�yu�±Z¯{�®·�¾.´c�uyº¯�¦¿�yu¹¶³Zh¯� ¶]� \«Zo� ©Z�cY� ªp¯� ¾.´c� Z]� µYz°·� \«Zo¶]� {ZÀ³�\«Zo� ¶]� ¶$´.«� ©Z�cY� ªp¯� ¾.´c� uyº¯¹u¹zk�ª°�uº]�¾oY�­¹Yv¯�½zÀ.À��bººpc�±YyZ°À]�z¿Z� v´�Z]�¾¯�
�]Z´¯��'LDPRQG� '$�� 3HIHUV� &�� 3HULQDWDO� 8URORJ\���������,Q�� 3DUUDWW� 0�� $YQHU� ('�� +DUPDQ� :(�� 3HGLDWULF�1HSKURORJ\�� �W\� HG�� 1HZ� <RUN�� /LSSLQFRWW�:LOOLDPV�DQG�:LONLQV�������������������� 3HWHUV� &$�� 3HULQWDO 8URORJ\�� ,Q�� :DOVK�� HW� DO��&DPSEHOOV� 3HGLDWULF� 8URORJ\�� �WK HG�� 3KLODGHOSKLD��:%�6DXQGHUV�������������������*RQ]DOH]� 5�� 6FKLPNH� &0�� 8UHWHURSHO�9LFMXQFWLRQ� 2EVWUXFWLRQ� LQ� ,QIDQWV� DQG� &KLOGUHQ��3HG�&OLQ�RI�1RUWK�$P�����������������*XSWD�'N�&KDQGUDVHNKDUDP 0��6ULQLYDV�0��HW�DO��3HUFXWDQHRXV� 1HSKURVWRP\� � LQ� &KLOGUHQ� � ZLWK��8UHWURSHOYLF��-XQFWLRQ�2EVWUXFWLRQ��DQG��3RRU�5HQDO�)XQFWLRQ��8URORJ\���������������������7DNOD� 19�� +DPLOWRQ� %'�� &DUWZULJKW� 3&�� HW� DO��$SSDUHQW� 8QLODWHUDO� 8UHWHURSHOYLF� -XQFWLRQ�2EVWUXFWLRQ� LQ� WKH� 1HZERUQ�� ([SHFWDWLRQV� IRU�5HVROXWLRQ��-�8URO�����������������������5RGULJXH]� /9� /RFN� -� NHQQHG\� :$�HW��DO�(YDOXDWLRQ��RI��6RQRJUDSKLF��5HQDO�3DUHQFK\PDO��

$UHD� LQ� WKH� � 0DQDJHPHQW� � RI� � +\GURQHSKURVLV�� -��8URO���������������������%DUDNDW� $-� %XWOHU� 0*� &REE� &*�HW� � DO��5HOLDELOLW\� � RI� � 8OWUDVRXQG� � LQ� WKH� 3HULQDWDO��'LDJQRVLV� RI� 8ULQDU\� � 7UDFW� $EQRUPDOLWLHV��3HGLDWULF��1HSKURORJ\����������������&DOODQ� 1$�%ODNHPRUH� � .�SDUN� � -�� HW� � DO�� )HWDO��*HQLWRXULQDU\� � WUDFW� � $QRPDOLHV�� (YDOXDWLRQ��2SHUDWLYH� � FRUUHFWLRQ�DQG� � IROORZ� �XS��2EVWHW� � DQG�*\QHFRORJ\����������������&DOYDQR� � &-�0RUDQ� � 0(�0HKOKDII� � %$�� HW� DO��$VVHVVPHQW� �RI� �$FFHVV� �6WUDWHJLHV� IRU� �)HWRVFRSLF��8URORJLF� 6XUJHU\�� 3UHOLPLQDU\� 5HVXOWV�-��(QGRXURORJ\�����������������&RSOHQ�'(�+DUH� -<�=GHULF 6$�HW� � DO���� �<HDU��([SHULHQFH� � ZLWK� 3UHQDWDO� ,QWHUYHQWLRQ� IRU��+\GURQHSKURVLV��-�8URO�������������������������&URPEOHKROPH70�+DUULVRQ� � 05�� /RQJDNHU��07�� /DQJHU� � -&�� SUHQDWDO� 'LDJQRVLV� � DQG��0DQDJHPHQW� � RI� � %LODWHUDO� � +\GURQHSKURVLV��3HGLDWULF� 1HSKURORJ\� ������ ��� ��������
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6WXG\�2Q�1HRQDWHV�DQG�,QIDQWV�:LWK�3UHQDWDO�+\GURQHSKURVLV
6DIDHL�$VO��$�$EVWUDFW,QWURGXFWLRQ� 2YHU�WKH�SDVW�WZR�GHFDGHV��WKH�URXWLQH�XVH�RI�PDWHUQDO�IHWDO���XOWUDVRXQG�KDV�VSDZQHG�WKH�ILHOG�RI�SUHQDWDO� QHSKURORJ\� DQG� XURORJ\�� 7KH� PRVW� FRPPRQ� HQWLW\� VWXGLHG� LV� � � SUHQDWDO� � � K\GURQHSKURVLV�� ZKLFK� LV�GLDJQRVHG�ZLWK�DQ�LQFLGHQFH�RI�������WR������2EMHFWLYH��,Q�WKLV�VWXG\��WKH�SRVWQDWDO�GLDJQRVHV�RI����SDWLHQWV�ZLWK�SUHQDWDO�K\GURQHSKURVLV�ZHUH�LQYHVWLJDWHG�0DWHULDOV�DQG�0HWKRGV� ,Q�WKLV�VWXG\��SRVWQDWDO�UHVXOWV�RI�WKH�SUHQDWDO�K\GURQHSKURVLV�WKDW�ZHUH�UHSRUWHG�LQ�WKH�VHFRQG� WULPHVWHU� RI� SUHJQDQF\� ZHUH� GLVFXVVHG�� )RU� WKH� FKLOG� ZLWK� ELODWHUDO� K\GURQHSKURVLV�� DQ� XOWUDVRXQG�H[DPLQDWLRQ�ZDV� SHUIRUPHG� LPPHGLDWHO\� DIWHU� ELUWK� DQG� LI� WKH� ELODWHUDO� K\GURQHSKURVLV� � VXJJHVWLYH� RI� EODGGHU��RXWOHW�REVWUXFWLRQ�D�9&8*�ZDV�SHUIRUPHG�EHIRUH�GLVFKDUJH�RI�KRVSLWDO��7KH�FKLOG�ZLWK�XQLODWHUDO�K\GURQHSKURVLV�ZDV�WUHDWHG�ZLWK���SURSK\ODFWLF�DQWLELRWLF�DQG�WKHQ�DQ�XOWUDVRXQG�H[DPLQDWLRQ�ZDV�SHUIRUPHG�DW�� ZHHNV�RI�DJH��,I� WKH� XOWUDVRXQG� DW� ��ZHHN� GHPRQVWUDWHG�PRGHUDWH� RU� VHYHUH� K\GURQHSKURVLV� D�9&8*� DQG�'73$� VFDQ�ZHUH�SHUIRUPHG�5HVXOWV�� 7ZHQW\�RQH� QHRQDWHV� DQG� LQIDQWV� ZHUH� LQYHVWLJDWHG�� %R\V� ZHUH� PRUH� FRPPRQO\� DIIHFWHG� WKDQ�JLUOV�UDWLR������ ,Q� VL[WHHQ� FDVHV�� K\GURQHSKURVLV� ZDV� XQLODWHUDO� DQG� LQ� ILYH� SDWLHQWV�� K\GURQHSKURVLV� ZDV�XQLODWHUDO��,Q�SDWLHQWV�ZLWK�ELODWHUDO�K\GURQHSKURVLV�� WZR�SDWLHQWV�KDG���SRVWHULRU�XUHWKUDO�YDOYH�DQG�LQ�RQH�FDVH��PXOWLF\VWLF� GLVSODVWLF� NLGQH\� ZLWK� UHIOX[� RI� RSSRVLWH� NLGQH\� ZDV� VHHQ�� 2QH� SDWLHQW� KDG� ELODWHUDO� SDUWLDO�REVWUXFWLRQ� LQ� XUHWKURSHOYLF� MXQFWLRQ�� 2WKHU� SDWLHQW� KDG� LSVLODWHUDO� 83-2� ZLWK� 89-2� LQ� RSSRVLWH� NLGQH\�� ,Q�SDWLHQWV�ZLWK�XQLODWHUDO�K\GURQHSKURVLV�����SDWLHQWV�KDG�83-�REVWUXFWLRQ��0XOWLF\VWLF�G\VSODVWLF�NLGQH\�ZDV�VHHQ�LQ�WZR�SDWLHQWV�DQG�UHIOX[�LQ�WZR�RWKHU�SDWLHQWV�DQG�89-2�ZDV�VHHQ�LQ�RQH���SDWLHQW��$W�ODVW����SDWLHQWV�XQGHUZHQW�VXUJLFDO�SURFHGXUH�GXH�WR�GHFOLQH�RI�UHQDO�IXQFWLRQ�DQG�WKLQQLQJ�RI�UHQDO�FRUWH[�LQ�VHULDO�VFDQ�DQG�VRQRJUDSK\�&RQFOXVLRQ� 1HRQDWHV�ZLWK SUHQDWDO�K\GURQHSKURVLV�VKRXOG�EH�FDUHIXOO\�HYDOXDWHG�DQG�IROORZHG�E\�D�SHGLDWULF�QHSKURORJLVW� DQG�XURORJLVW��$OWKRXJK�XSM� REVWUXFWLRQ� LV� WKH�PRVW� FRPPRQ�FDXVH� RI� K\GURQHSKURVLV� LQ�FKLOGUHQ�EXW�YRLGLQJ�F\VWRJUDSK\�LQ�WKHVH�SDWLHQWV�LV�QHFHVVDU\��7KHVH�SDWLHQWV�UHTXLUH�FORVH�IROORZ�XS�WR�HQVXUH�WKDW�UHQDO�IXQFWLRQ�DQG�GHYHORSPHQW�DUH�QRW�DIIHFWHG�

.H\�ZRUGV��%ODGGHU��+\GURQHSKURVLV� ,Q�,QIDQW�DQG�&KLOGKRRG��5DGLRORJ\��8URORJLF�'LVHDVHV
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