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7KH�JHQH�UHVSRQVLEOH�IRU�VHUUDWH�OHDIOHWV�LQ��3��VDWLYXP�VVS��DE\VVLQLFXP�LV�RQ�OLQNDJH�JURXS�,,,��WLJKWO\�OLQNHG�WR�DQ�676�PDUNHU�
�/RUHQ]L��9�� (�6�,�7�3�$���5RXHQ��)UDQFH��0XUSK\��5�/��DQG�:HHGHQ��1�)�� 0RQWDQD�6WDWH�8QLY���%R]HPDQ��07��86$�� 7KH�VWURQJO\�VHUUDWH�OHDIOHW�PDUJLQV�FRQVWLWXWH�WKH�PRVW�REYLRXV�PRUSKRORJLFDO�FKDUDFWHU�GHILQLQJ�3LVXP�VDWLYXP�VVS��DE\VVLQLFXP��������������7KH�VHUUDWLRQ�LV�QRW�REVHUYHG�RQ�OHDIOHWV�RI�WKH�ILUVW�WZR�WUXH�OHDYHV�EXW�LV�VWURQJO\�H[SUHVVHG�IRU�DSSUR[LPDWHO\�WKH�QH[W�ILYH�QRGHV��VHH�FRYHU����6XWWRQ������UHSRUWHG�RQ�WKLV�SKHQRW\SH�LQ� :����� D� OLQH� IURP� 3DOHVWLQH� WKDW� KDV� EHHQ� FRQILUPHG� WR� SRVVHVV� WKH� $E\VVLQLFXP� JHQRW\SH� ������ � +H�GHWHUPLQHG�WKDW�WKH�SKHQRW\SH�ZDV�FRQWUROOHG�E\�D�GRPLQDQW�DOOHOH�DW�D�ORFXV�KH�GHVLJQDWHG�6HU� :HOOHQVLHN������VXJJHVWHG�WKDW�WKH�V\PERO�7G�EH�XVHG���5RVHQ�����XVHG�WG� EHOLHYLQJ�WKH�JHQH�ZDV�UHFHVVLYH�RU�RQO\�VHPL�GRPLQDQW��DQG�/DPSUHFKW� ����XVHG�ERWK�6HU� DQG�7G� WR�GHVFULEH�VHUUDWH�SKHQRW\SHV�� �)LQDOO\��6PLUQRYD������VXJJHVWHG�WKDW�D�GLIIHUHQW� ORFXV��7G¶� PLJKW�H[LVW�LQ�PDWHULDO�KH�H[DPLQHG���$W�SUHVHQW��:����LV�XVHG�DV�WKH�W\SH�OLQH�IRU�7G�DQG�LV�UHFHVVLYH�IRU�VHU� ZKHUHDV�:�����LV�WKH�W\SH�OLQH�IRU�6HU� DV�GHILQHG�E\�/DPSUHFKW�������7KXV�WKH�OLWHUDWXUH�LV�YHU\�FRQIXVLQJ��EHFDXVH�WKH�JHQH�UHVSRQVLEOH�IRU�WKH�VWURQJO\�VHUUDWH�OHDIOHW�PDUJLQV�LQ�OLQH� :���� KDV� EHHQ� UHIHUUHG� WR� DV� ERWK� 6HU� DQG� 7G� ,Q� DGGLWLRQ�� /DPSUHFKW¶V� ���� GUDZLQJ� RI� OHDIOHW�PRUSKRORJ\� IRU� WKH� JHQHV� 7G� 6HU� DQG� ,QFL� SODFHV� WKH� SKHQRW\SH� H[KLELWHG� E\�:���� VTXDUHO\� LQ� WKH� 6HU�FDWHJRU\��� 7KH� ORFDWLRQ� RI� 7G� �DV� GHILQHG� E\� WKH� W\SH� OLQHV�� RQ� WKH� SHD� OLQNDJH� PDS� DOVR� KDV� EHHQ� D� VXEMHFW� RI�GLVFXVVLRQ�LQ�WKH�ODVW����\HDUV���0DU[�����SRLQWHG�RXW�LQFRQVLVWHQFLHV�EHWZHHQ�KLV�GDWD�DQG�WKRVH�RI�/DPSUHFKW���/DPSUHFKW¶V�GDWD�VXJJHVWHG�OLQNDJH�EHWZHHQ�7G�DQG�)D�DW�D�GLVWDQFH�RI�DERXW����F0������ZKHUHDV�0DU[�����IRXQG� OLQNDJH�EHWZHHQ�% DQG�7G� DW�DQ� LQWHQVLW\�RI����DQG����F0�� �0DU[� UHDVRQHG� WKDW�EHFDXVH�)D�ZDV�RQ�FKURPRVRPH� �� �/DPSUHFKW¶V� GHILQLWLRQ�� DQG� % ZDV� RQ� FKURPRVRPH� ��� RQH� RI� WKH� WZR� OLQNDJHV� PXVW� EH�LQFRUUHFW���:LWKLQ�WKH�IROORZLQJ�GHFDGH�VHYHUDO�LQYHVWLJDWRUV������������H[SORUHG�OLQNDJH�UHODWLRQVKLSV�RI�JHQHV�JHQHUDWLQJ�VHUUDWH� OHDIOHW�PDUJLQV�� ZL FLFNL������REVHUYHG�OLQNDJH�EHWZHHQ�,QFL�DQG�%� EXW�QRW�EHWZHHQ�7G�DQG�% RU 6HU�DQG�%� +LV�H[SHULPHQWV�GLG�QRW� LQYROYH� WKH�PDUNHUV�/H�RU�1S�EXW�GLG� WHVW� OLQNDJH�ZLWK�PDQ\�VWDQGDUG� PRUSKRORJLFDO� PDUNHUV�� LQFOXGLQJ� 6W� 7ZR� SDSHUV� UHSRUWHG� OLQNDJH� EHWZHHQ� 7G� DQG� PDUNHUV� RQ�OLQNDJH�JURXS�,,,���*UDMDO�0DUWLQ�DQG�0XHKOEDXHU�����UHSRUWHG�ZHDN�OLQNDJH�����WR����F0��EHWZHHQ�/DS��DQG�7G� DQG�FRQFOXGHG�WKDW�WKHLU�UHVXOWV�LQGLFDWHG�WKDW�HLWKHU�7G�ZDV�RQ�OLQNDJH�JURXS�,,,�RU�WKDW�WKHUH�ZHUH�PRUH�WKDQ�RQH�JHQH�SURGXFLQJ�WKH�VHUUDWH�SKHQRW\SH���,Q�WZR�FURVVHV�3RODQV�����UHSRUWHG�OLQNDJH�EHWZHHQ�7G�DQG�6WDQG�RU�%� 7KH�WZR�OLQHV�KH�XVHG�DV�VRXUFHV�RI�WKH�VHUUDWH�SKHQRW\SH�������Q�DQG�$����������ZHUH�D�3��V� VVS��HODWLXV�OLQH�VHOHFWHG�IURP�3,�������E\�1�)��:HHGHQ�DQG�D�3��V� VVS�VDWLYXP�OLQH�ZLWK�DQ�LQWURJUHVVHG�7G�DOOHOH�GHULYHG�IURP�3�V� VVS��DE\VVLQLFXP��VHH�VRXUFH�LQ�UHI������UHVSHFWLYHO\���7KH�GDWD�REWDLQHG�E\�3RODQV�SODFHG�7G�EHWZHHQ�6W DQG�%� D�VXUSULVLQJ�ORFDWLRQ�EHFDXVH� ZL FLFNL������VKRXOG�KDYH�REVHUYHG�OLQNDJH�EHWZHHQ�7G�DQG�6W LQ� KLV� H[SHULPHQWV�� � $V� LQGLFDWHG� DERYH�� PRVW� RI� WKH� UHSRUWHG� OLQNDJH� LQWHQVLWLHV� EHWZHHQ� WKH� JHQH�JHQHUDWLQJ�WKH�VHUUDWH�OHDIOHW�SKHQRW\SH�LQ�3�V� VVS��DE\VVLQLFXP�DQG�VWDQGDUG�PDUNHU�ORFL�KDYH�EHHQ�JUHDWHU�WKDQ����F0�DQG�WKHUHIRUH�DUH�RSHQ�WR�TXHVWLRQ���,Q�WKLV�VWXG\�ZH�DWWHPSWHG�WR�JHQHUDWH�PRUH�FRQFOXVLYH�GDWD�IRU�WKH�SRVLWLRQ�RI�WKLV�JHQH�WKURXJK�WKH�XVH�RI�'1$�PDUNHUV����� $�FURVV�ZDV�PDGH�EHWZHHQ�3��V� VVS��VDWLYXP�FY�µ6SDUNOH¶�DQG�3��V� VVS�DE\VVLQLFXP�OLQH�3,���������7KH�)�SODQWV� ZHUH� WDOO� DQG� GLVSOD\HG� D� VHUUDWH� OHDIOHW� SKHQRW\SH� PDWFKLQJ� WKDW� LQ� 3,������� �PRVW� SURPLQHQW� RQ�OHDIOHWV� IURP� QRGHV� �� WKURXJK� ����� � 7KH� )� SODQWV� ZHUH� DOVR� SDUWO\� VWHULOH�� LQGLFDWLYH� RI� FKURPRVRPDO�UHDUUDQJHPHQWV�NQRZQ�WR�H[LVW�EHWZHHQ�$E\VVLQLFXP�SHD�DQG�PRVW�3��VDWLYXP�VVS��VDWLYXP�OLQHV��/DPSUHFKW�������7KLUW\�VL[�)� SODQWV�ZHUH�VFRUHG�IRU�/H� 7G�DQG�WKH�676�PDUNHU��&LS3RU���%RWK�/H�DQG�&LS3RU�DUH�NQRZQ�WR�EH RQ� OLQNDJH� JURXS� ,,,� RI� WKH� FRQVHQVXV�PDS��ZLWK�&LS3RU�PDSSLQJ� DSSUR[LPDWHO\� �� F0� IURP�1S� RQ� WKH�RSSRVLWH�VLGH�IURP�/H��6��%UDXQHU��5��0XUSK\��-��3U]\ERURZVND��DQG�1��:HHGHQ��XQSXEOLVKHG����7KH�SULPHU�VHTXHQFHV� XVHG� WR� DPSOLI\� WKH� &LS3RU� IUDJPHQW� ZHUH� �¶�$&7*&7$$**&777**&7*$� DQG� �¶�$*$7777*77$**&77**$7&$&7�ZLWK�VWDQGDUG�DPSOLILFDWLRQ�FRQGLWLRQV�DQG�DQ�DQQHDOLQJ�WHPSHUDWXUH�
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RI����&�� �7KH� UHVXOWLQJ������ES� IUDJPHQW�ZDV�FXW�ZLWK�+DH,,,� WR� UHYHDO�D�SRO\PRUSKLF� UHVWULFWLRQ�VLWH� �WKH�&LS3RU�IUDJPHQW�IURP�µ6SDUNOH¶�SRVVHVVHG�D�+DH,,,�VLWH�QHDU�WKH�PLGGOH�RI�WKH�IUDJPHQW��ZKHUHDV�WKH�&LS3RU�IUDJPHQW�IURP�3,�������GLG�QRW���
� 6HJUHJDWLRQ�RI�WKH�LQGLYLGXDO�ORFL�JDYH�PRQRJHQLF�UDWLRV�>/H�OH� �������F�  ������S�������7G�WG� �������F�
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�3KHQRW\SH�GHVLJQDWLRQV��' GRPLQDQW��5 �UHFHVVLYH�
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