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WKH�PDJQHWLF� ILHOG� �DQG� DJDLQ� DFFHOHUDWLRQ� RI� SDUWLFOHV���7KHUHIRUH�� WR� ILQG� WKH� GHWDLOV� RI� WKH� ILQHVWUXFWXUH� RI� SUHSDUDWLRQ� DQG� GHYHORSPHQW� RI� D� QH[W� DFWLYDWLRQ� PHDQV� WR� PDNH� D� VWHS� WRXQGHUVWDQGLQJ�WKH�PHFKDQLVP�RI�H[SDQVLRQ�LQVWDELOLW\�RI�D�VXEVWRUP�,Q�WKLV�SDSHU�ZH�FRQVLGHU�LQ�JUHDW�GHWDLO�WKH�WLPH�VWUXFWXUH�RI�LRQ�IOX[HV�D�IHZ�PLQXWHV�EHIRUH�DQG�DIHZ�PLQXWHV�DIWHU�WKH�ORFDO�EHJLQQLQJ�RI�LQMHFWLRQ�RI�HOHFWURQV�DQG�GLSROL]DWLRQ�RI�WKH�PDJQHWLF�ILHOGZLWK�DQ�HPSKDVLV�RQ�WLPH�FKDUDFWHULVWLFV��HQHUJ\�VSHFWUXP��DQG�SLWFK�DQJOH�GLVWULEXWLRQ�RI�SURWRQV�LRQV��� 6SHFLDO� DWWHQWLRQ� LV� JLYHQ� WR� LRQ� HQKDQFHPHQWV� ZLWK� D� IDVW� �VHYHUDO� VHFRQGV�� JURZWK� RILQWHQVLW\��ZKLFK�FKDQJH�WKH�ORFDO�VWUXFWXUH�RI�WKH�PDJQHWLF�ILHOG��,W�LV�SUREDEOH�WKDW�WKH\�VHUYH�DV�DILUVW�WULJJHULQJ�HOHPHQW�RI�H[SDQVLRQ�DFWLYDWLRQ�
���0($685(0(176
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�����2UELW�����RQ�-DQXDU\���������
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)LUVW�HQKDQFHPHQW�RI�LRQ�IOX[HV�DQG�ORFDO�EUHDN�XS�7KH�ILUVW�VKDUS�EXUVW�RI�HOHFWURQV�DFFRPSDQLHG�E\�GLSROL]DWLRQ�RI�WKH�PDJQHWLF�ILHOG�ZDV�REVHUYHGDW� ��������� 87�� 7KLV� LV� D� FOHDU� LQGLFDWRU� RI� WKH� FRPPHQFHPHQW� RI� D� ORFDO� DFWLYDWLRQ�� ,Q� WKLVSDUWLFXODU�FDVH�LW�LV�GHOD\HG�E\���PLQ�ZLWK�UHVSHFW�WR�WKH�JOREDO�FRPPHQFHPHQW��ZKLFK��DFFRUGLQJWR�>��@��WRRN�SODFH�DW�������87��1RWH�DOVR�WKDW�WKH�JURZWK�RI�LRQ�LQWHQVLW\�LQ�FKDQQHOV������EHORZ���NH9��EHJLQV� DOUHDG\� ������PLQ�EHIRUH� WKH� ORFDO�GLSROL]DWLRQ� DJDLQVW� WKH� EDFNJURXQG�RI� GHFD\LQJIOX[� RI� WUDSSHG� SDUWLFOHV�� 7KLV� JURZWK� LV� SUREDEO\� HYLGHQFH� WKDW� WKH� QHDU�(DUWK� ERXQGDU\� RI� WKHSODVPD� VKHHW� LV� FURVVHG�� RU� LW� EHORQJV� WR� WKH� HIIHFW� RI� D� JURZWK SKDVH�� $IWHU� WKH� ILUVW� EXUVW� RIHOHFWURQV�QR�LUUHYHUVLEOH�FKDQJH�RI�WKH�PDJQHWLF�ILHOG�VWUXFWXUH�WDNHV�SODFH��ILHOG�OLQHV�DUH�VWUHWFKHGDJDLQ��DQG�WKH�IOX[�RI�HOHFWURQV�GURSV�GRZQ�WR�WKH�XQGLVWXUEHG�OHYHO��%XW�WKHQ�WKH�VHFRQG�DFWLYDWLRQIROORZV��ZLWK�D�VWURQJ�HIIHFW�RI�DFFHOHUDWLRQ�RI�HOHFWURQV��DQG�DIWHU�WKDW�GLSROL]DWLRQ�LV�HVWDEOLVKHG�7KH� WKLUG� DFWLYDWLRQ� RFFXUV�� DSSDUHQWO\�� DSDUW� IURP� WKH� VDWHOOLWH�� WKH� PDJQHWLF� ILHOG� MXPS� LVVPRRWKHU��DQG�WKH�HIIHFW�LQ�SDUWLFOH�IOX[HV�LV�VPDOO�7KH� LQWHQVLW\� RI� LRQV� ZLWK� HQHUJLHV� IURP� ��� WR� ���� NH9� VKDUSO\� LQFUHDVHV� ��� V� EHIRUH� WKH� ILUVWDFWLYDWLRQ��WKHUH�LV�QR�LQFUHDVH�LQ�WKH�ILUVW�FKDQQHO��(� �������NH9���7KH�LRQ�EXUVW�LV�REVHUYHG�DW�DOOSLWFK�DQJOHV�IURP����WR�����PHDVXUHG�DW�WKDW�LQVWDQW��7KH�HQKDQFHPHQW�EHJLQV�VLPXOWDQHRXVO\� IRUDOO� HQHUJLHV�� D� VPDOO� GHOD\� RI� WKH�PD[LPXP� LQWHQVLW\� LQ� ORZHU� FKDQQHOV� FDQ� EH� H[SODLQHG� E\� WKHGLIIHUHQW�YHORFLWLHV�RI�PDJQHWLF�GULIW�IURP�WKH�HDVWHUQ�ERXQGDU\�RI� WKH�UHJLRQ�RI�DFFHOHUDWLRQ��7KHGXUDWLRQ�RI�WKLV�EXUVW�LV�����PLQ��LW�FRYHUV�ERWK�WKH�ILUVW�DQG�WKH�VHFRQG�ORFDO�DFWLYDWLRQV�

)LJ�����9DULDWLRQV�RI�WKH�GLIIHUHQWLDO�VSHFWUXP�RI�WUDSSHG�LRQV�LQ�WKUHH�HQKDQFHPHQWV��&55(6�RUELWQR�������7KH�HQHUJ\�RI�LRQV�LV�JLYHQ�LQ�NH9�
)LJXUH��D�SUHVHQWV� WKH�HQHUJ\� VSHFWUD�RI� LRQV�EHIRUH� WKH� HQKDQFHPHQW�� �� V� DIWHU� WKH�EHJLQQLQJ� RIJURZWK�� DQG� LQ� D� VKRUW� ���� V�� DGGLWLRQDO� KDUG� SXOVH� REVHUYHG� KDOI� D� PLQXWH� DIWHU� WKH� EXUVW



FRPPHQFHPHQW�� 0D[LPXP� DFFHOHUDWLRQ� WDNHV� SODFH� IRU� LRQV� LQ� WKH� HQHUJ\� UDQJH� ��������� NH9�PDLQ�EXUVW��DQG�!����������NH9��VKRUW�SXOVH���7KH�VSHFWUXP�KDV�DQ�LQIOHFWLRQ�SRLQW�DSSUR[LPDWHO\DW�(� ����NH9��)LQDOO\��LW�VKRXOG�EH�QRWHG�WKDW�DW�WKH�OHDGLQJ�HGJH�WKH�HQKDQFHPHQW�RI�WKH�LRQ�IOX[FDXVHV�DGGLWLRQDO�VWUHWFKLQJ�RI�WKH�ILOHG�OLQHV��WKH�VR�FDOOHG�HIIHFW�RI�H[SDQVLRQ�JURZWK SKDVH�>��@�7KHQ��DSSUR[LPDWHO\�QHDU�WKH�PD[LPXP�RI�WKH�IOX[��GLSROL]DWLRQ�EHJLQV�$IWHU� WKH� ILUVW� HQKDQFHPHQW� WKH� LRQ� LQWHQVLW\� GURSV� GRZQ�� EHJLQQLQJ� IURP� WKH� KLJKHVW� FKDQQHOV�QHZO\�DFFHOHUDWHG�SDUWLFOHV�DUH�VZHSW�DZD\�E\�WKH�PDJQHWLF�GULIW���DOO�FKDQQHOV�H[FHSW�WKH�ILUVW�RQHYLUWXDOO\�UHJHQHUDWH�WKH�XQGLVWXUEHG�OHYHO�RI�LQWHQVLW\�
7KH�VHFRQG�DQG�WKH�WKLUG�HQKDQFHPHQWV�RI�LRQ�IOX[HV�7KH�QH[W� WZR�VWHS�HQKDQFHPHQW� RI� WKH� LRQ� IOX[� LV� REVHUYHG�DW� ���������87�� WKLV� HQKDQFHPHQW� LVLPSXOVLYH� LQ� FKDQQHOV� ���� DQG� VPRRWK� LQ� WKH� KLJKHU� FKDQQHOV�� 7KH� VHFRQG� VWHS� DW� ��������� 87UHYHDOHG�LWVHOI�RQO\� LQ�FKDQQHOV�������!�����NH9���7KH�VDWHOOLWH�SURMHFWLRQ�DORQJ� WKH� ILHOG� OLQHV� LVORFDWHG� EHWZHHQ� 7LNVL� DQG� 'LFNVRQ�� ZKHUH� DW� WKLV� WLPH� WZR� VWURQJHVW� LQWHQVLILFDWLRQV� RI� WKHVXEVWRUP� DUH� GHWHFWHG�� WKH� ILUVW� RQH� LVH[WHQGHG�LQ�ORQJLWXGH��ZKLOH�WKH�VHFRQG�RQHLV�REVHUYHG� LQ�D�QDUURZ� ORQJLWXGH� VHFWRU��$PRUH� GHWDLOHG� FRQVLGHUDWLRQ� �)LJ�� ��� VKRZVWKDW�� DIWHU� WKH� LQWHQVLILFDWLRQ� DW� ������ 87�WKH� VFHQDULR� RI� WKH� DFWLYDWLRQFRPPHQFHPHQW� LV� UHSHDWHG� RQ� WKH� VDWHOOLWH�GLSROL]DWLRQ� DQG� WKH� LQFUHDVH� RI� WKH� IOX[� RIHOHFWURQV�IROORZV�LQ����V�DIWHU�WKH�LQFUHDVH�RIWKH� LRQ�IOX[��$� MXPS� LQ�%]� LV� VPDOO�DV�ZHOODV� WKH� DPSOLWXGH� RI� HOHFWURQ� LQMHFWLRQ�� 7KHVPDOO� LQFUHDVH� LQ� HOHFWURQ� IOX[HV� �RQO\� E\� DIDFWRU� RI� �� LQ� WKH� ILUVW� FKDQQHO�� LV� SUREDEO\DVVRFLDWHG� ZLWK� WKH� IDFW� WKDW� WKH� OHYHO� RIIOX[HV� ZDV� DOUHDG\� KLJK� EHIRUH� WKLVDFWLYDWLRQ�7KH� LQWHQVLILFDWLRQ� DW� ������ 87� ZDV� YHU\ORFDO��WKH�JURXQG�EXUVW�LQ�+ LV�REVHUYHG�RQO\DW�'LNFVRQ�� 7KH� VDWHOOLWH� ORFDWHG� ��Û� WR� WKHHDVW� UHVSRQGHG� E\� D� EXUVW� RI� HQHUJHWLF� LRQVWKDW�KDV�RFFXUUHG�DW����������87�DQG�E\�DQLQWHQVLW\� GURS� LQ� WKH� ORZHU� FKDQQHOV�

/RFDOL]DWLRQ� RI� WKH� GLVWXUEDQFH� UHVXOWHG� LQ� WKH� IDFW� WKDRQERDUG� WKH� &55(6�� DQG� D� GURS� LQVWHDG� RI� HQKDQFHPHOHFWURQV�� DV� ZHOO� DV� D� FKDQJH� LQ� WKH� SLWFK�DQJOH� GLGLVWULEXWLRQ�WR�WKH�WUDSSHG�RQH��DV�LV�ZHOO�VHHQ�LQ�)LJ����7KH�FKDUDFWHU�RI�FKDQJHV�LQ�WKH�HQHUJ\�VSHFWUXP�RI�LRQE\�)LJ���E��$W�WKH�ILUVW�VWDJH�D�VXEVWDQWLDO�JURZWK�RI�WKHZLWK�WKH�PD[LPXP�UHODWLYH�DPSOLWXGH�RI�LQFUHDVH�DW����LQ�D�VHQVH��VLQFH�LQ�WKH�IXWXUH��DW�WKH�VHFRQG�VWDJH��LW�WXEHORZ�ZKLFK�WKH�IOX[HV�LQFUHDVH�DQG�GHFUHDVH��UHVSHFWLY
)LJ�����7KH VHFRQG�DQG�WKLUG�EXUVWV�RIWKH� IOX[� RI� LRQV� �ERWWRP� SDQHO�FKDQQHOV� 3� ��� ��� ��� ��� DQG� ����� DQGYDULDWLRQV� RI� WKH� YHUWLFDO� FRPSRQHQWRI� PDJQHWLF� ILHOG� DQG� RI WKH� HOHFWURQIOX[�LQ�WKH�(�� FKDQQHO��&55(6��RUELW����
�

W� WKHUH�ZDV� QR� FOHDU� HIIHFW� RI� GLSROL]DWLRQHQW� ZDV� REVHUYHG� LQ� WKH� IOX[� RI� HQHUJHWLFVWULEXWLRQ� LQ� KLJKHU� FKDQQHOV�� IURP� D� IODW
V�LQ�WKLV�WZR�VWHS�HQKDQFHPHQW�LV�LOOXVWUDWHG�SDUWLFOH�IOX[�LV�REVHUYHG�LQ�D�OLPLWHG�UDQJH�NH9��7KLV�HQHUJ\�(
�FDQ�EH�FDOOHG�FULWLFDOUQV�RXW�WR�EH�D FHUWDLQ�ERXQGDU\�DERYH�DQGHO\�



7KH�IRXUWK�EXUVW�RI�WKH�LRQ�IOX[� 7KH�ODVW�EXUVW�RI�LRQV�LQ�WKLV�RUELW�KDV�D�GXUDWLRQ�RI�����V�DQG�LVREVHUYHG�RQO\�LQ�������FKDQQHOV��(�!�����NH9��DW����������87��)LJ������,W�LV�HYLGHQWO\�UHODWHG�WR�WKHVXEVHTXHQW��LQ����V��VKDUS�LQFUHDVH�RI�WKHPDJQHWLF� ILHOG� VWUHQJWK� �%]� FRPSRQHQW�DQG� JURZLQJ� IOX[� RI� HOHFWURQV�� 2QH� FDQVHH� WKDW� WKH� IURQW� RI� EXLOGXS� RI� WKH� LRQEXUVW�LV�YHU\�VWHHS����V�RU�OHVV��WKH�LQWHUYDOEHWZHHQ�WZR�QHLJKERULQJ�PHDVXUHPHQWV��DQG� WKDW� RQO\� SDUWLFOHV� ZLWK� SLWFK�DQJOHVQHDU� ��Û� DUH� DFFHOHUDWHG� �LI� RQH� ORRNV� DWWKH�GLS�DW����������87���,Q�JHQHUDO��WKLV�LVDQ� HSLVRGH� RI� WUDQVLHQW� W\SH�� D� WUDLQ� RIZDYHV�RU� VROLWRQ�SDVVHV� QHDU� WKH� VDWHOOLWHJHQHUDWLQJ� D� VKRUW�OLYHG� VXEVWRUP� RU� DORFDO�DFWLYDWLRQ�ZLWK�DOO� LWV�EDVLF� IHDWXUHV�GLSROL]DWLRQ� RI� WKH� PDJQHWLF� ILHOG� DQGLQMHFWLRQ�RI�HQHUJHWLF�HOHFWURQV��7KH�HQHUJ\�VSHFWUXP�RI�WKLV�HQKDQFHPHQWVKRZQ� LQ� )LJ�� �F� EHORQJV� WR� WKH� VHFRQGW\SH�� ZLWK� DQ� LQFUHDVH� DERYH� WKH

NH9�� UHIOHFWLQJ� HLWKHU� WKH� JUDGXDO� LQFUHDVH� RI� WKHHIIHFWLYH� HQHUJ\� RU� DFFHOHUDWLRQ� RI� LRQV� ZLWK� WKHLQWHQVLILFDWLRQ�RI�WKH�PDJQHWLF�ILHOG�DV�D�ZKROH��L�H���LQFRQQHFWLRQ�ZLWK�D�ODUJH�VFDOH�GLSROL]DWLRQ�
�����2UELW�����RQ�0DUFK���������
2QH�PRUH�H[DPSOH�RI� WKH� IDVW� ������ V�� LQFUHDVH�RI� LRQIOX[HV�LV�VKRZQ�LQ�)LJ����� ,W� LV�GHWHFWHG�DW� WKH�SHDN�RIWKH� VXEVWRUP�� ���PLQ� DIWHU� LWV� FRPPHQFHPHQW� DQG� LQ���PLQ�DIWHU� WKH� VHFRQG� LQWHQVLILFDWLRQ��ZKHQ� WKH� IOX[

RI�QHZO\�DFFHOHUDWHG�HOHFWURQV�QHDU�WKH�&55(6�RUELW�KDVLQWHQVLW\�LV�VHHQ�LQ�WKH�ILUVW�WKUHH�FKDQQHOV�LPPHGLDWHO\�DI
)LJ�� ��� 7KH� WKLUG� EXUVW� RI� HQHUJHWLFLRQV�� RUELW� ����� IRU� HOHFWURQV�FKDQQHOV�(��� ���DQG�LRQV��FKDQQHOV�3��� ��� ����� 7KH� ERWWRP� SDQHO� SUHVHQWVWKH� DFFHSWDQFH� SLWFK� DQJOHV� RI� WKHGHWHFWRU�RI�LRQV�
LQIOHFWLRQ�SRLQW�DW�(
� �����NH9�7KXV�� LQ� WKH� FRXUVH� RI� GHYHORSPHQW� RI� DVXEVWRUP� WKH� FULWLFDO� HQHUJ\� DW� WKHLQIOHFWLRQ� SRLQW� FKDQJHV� IURP� ��� WR� ���
)LJ�� ��� 7KH� LRQ� EXUVW� RQ� 0DUFK� ��� ������ RUELW����� )URP� WRS� WR� ERWWRP�� FKDQJLQJ� VORSH� RI� ILHOGOLQHV�� =�FRPSRQHQW� RI� WKH� PDJQHWLF� ILHOG�� WKHLQWHQVLW\� RI� HQHUJHWLF� LRQV� LQ� WKH ILUVW� ILYHFKDQQHOV��DQG�YDULDWLRQV�RI�WKH IOX[�RI�HOHFWURQV�(���(���(���
�
�DOUHDG\�UHDFKHG�LWV�PD[LPXP��$�GURS�RIWHU�WKH�PD[LPXP�IROORZLQJ�D�IDVW�LQFUHDVH



�

RI�LRQ�IOX[HV�LQ�FKDQQHOV�IURP�WKLUG�WR�HLJKWK��7KLV�HIIHFW�LV�REVHUYHG�QHDUO\�LQ�DOO�FDVHV�FRQVLGHUHG�WKHUHIRUH�� LW� GHVHUYHV� D�GHWDLOHG� DQDO\VLV�� ,Q� DFWXDO� IDFW� WKH�GHWHFWRU�PHDVXUHV� WZR�SRSXODWLRQV� RILRQV� �SURWRQV��� WUDSSHG�SDUWLFOHV�RI� WKH� UDGLDWLRQ�EHOW� DQG� LRQV�RI� WKH� FHQWUDO�SODVPD� VKHHW��ZKLFKSUHYDLO� LQ� WKH� ORZHU�HQHUJ\� FKDQQHOV��7KHVHWZR� SRSXODWLRQV� KDYH� GLIIHUHQW� UDGLDOSURILOHV��ZKHQ�WKH�VDWHOOLWH�PRYHV�DZD\�IURPWKH�(DUWK��WKH�IOX[�RI�WUDSSHG�LRQV�GHFUHDVHV�ZKLOH� WKH� IOX[� RI� LRQV� RI� WKH� SODVPD� VKHHWLQFUHDVHV� DIWHU� FURVVLQJ� WKH� $OIYHQ� OD\HU�'LIIHUHQW�VLJQV�RI�WKH�UDGLDO�JUDGLHQW�OHDG�WRWKH�IDFW�WKDW�GXULQJ�FRQWUDFWLRQ�RU�H[SDQVLRQRI�ILHOG�OLQHV�RI�WKH�QLJKW�PDJQHWRVSKHUH�WKHYDULDWLRQV� RI� WKH� IOX[HV� RI� LRQV� LQ� HQHUJ\UDQJHV� ������ NH9� DQG�� VD\�� �������� NH9ZLOO�EH�RSSRVLWH�LQ�SKDVH��7KLV�HIIHFW�VHHPVWR� EH� UHVSRQVLEOH� IRU� REVHUYHG� GHFUHDVHV� RILRQ� IOX[HV� LQ� ORZHU� FKDQQHOV�� ,W� VKRXOG� EHRQO\� HPSKDVL]HG� WKDW� LQ� RXU� HYHQWV� WKLVGHFUHDVH� ZDV� REVHUYHG� QRW� VLPXOWDQHRXVO\ZLWK� WKH� LQFUHDVH� RI� HQHUJHWLF� SDUWLFOHV� �DV

ZDV�RXU�SUHYLRXV�RSLQLRQ���EXW�ZLWK�D�FHUWDLQGHOD\�� )RU� H[DPSOH�� ERWK� DQ� HQKDQFHPHQWDQG� D� GURS� DUH� REVHUYHG� VHTXHQWLDOO\� LQ� WKH� WKLUGFKDQQHO�� 7KXV�� WKH� LQWHQVLW\� GURS� LQ� ORZ�HQHUJ\FKDQQHOV�LV�WKH�QH[W�VWDJH�LQ�DFWLYDWLRQ�GHYHORSPHQW�'LSROL]DWLRQ� RI� WKH� PDJQHWLF� ILHOG� EHJLQV� LQ� ��� VDIWHU� WKH� RQVHW� RI� WKH� EXUVW�� 7KH� GXUDWLRQ� RI� WKHPDJQHWLF� ILHOG� MXPS� LV� UDWKHU� VPDOO�� DERXW� ��� V�KRZHYHU�� QR� HQKDQFHPHQW� RI� HOHFWURQV� RFFXUV�� PD\EH� EHFDXVH� RI� WKH� IDFW� WKDW� WKH� IOX[HV�ZHUH� DOUHDG\VXIILFLHQWO\� KLJK�� RU� VXFK� ZDV� WKH� JHRPHWU\� RI� WKHDFWLYDWLRQ� UHJLRQ�� )LJXUH� �� SUHVHQWV� IRU� WZR� HQHUJ\FKDQQHOV� WKH� SDWWHUQ� RI� LRQ� GLVWULEXWLRQ� LQ� SLWFK�DQJOHV�EHIRUH�DQG�DIWHU�WKH�EXUVW�PD[LPXP��,W�LV�VHHQ

WKDW� WKH�LQWHQVLW\�RI�SDUWLFOHV�ZLWK�SLWFK�DQJOHV� IURP�� WR� ��� YDULHV� LQVLJQLILFDQWO\�� DQG� WKH� PDLQ� FKDQJHV� DUH� UHODWHG� WR� WKH� SDUWLFOH� IOX[� QHDU� WKHHTXDWRULDO�SODQH��7UDSSHG�LRQV�ZLWK�HQHUJLHV�DERYH����NH9�DUH�DFFHOHUDWHG��ZKLOH�WKH�LQWHQVLW\�RIORZ�HQHUJ\�SDUWLFOHV�GHFUHDVHV�� ,Q�WKH�VHFRQG�FKDQQHO��������NH9��WKH�WHQGHQFLHV�RI�GHFUHDVH�DQGLQFUHDVH�RI�LQWHQVLW\�DUH�EDODQFHG�VR�WKDW�WKH�FRXQWLQJ�UDWH�LV�YLUWXDOO\�LQYDULDEOH�

)LJ�����9DULDWLRQ�RI�WKH�SLWFK�DQJOHGLVWULEXWLRQ�RI�LRQV�LQ�WKH ILUVW�DQGILIWK� FKDQQHOV� RQ� 0DUFK� ���� �����RUELW� ����� 7KUHH� W\SHV� RI� V\PEROVFRUUHVSRQG� WR� WKUHH� GHWHFWRUV� RILRQV�
)LJ���� 2UELW�����RQ�)HEUXDU\�����������$�MXPSRI� ORFDO� GLSROL]DWLRQ DW� ��������� 87� DJDLQVWWKH� EDFNJURXQG� RI� VORZHU� GLSROL]DWLRQ� GXULQJWKH� VXEVWRUP� H[SDQVLRQ� SKDVH�� ,RQV �FKDQQHOV� 3��� ��� DQG ��� DQG� HOHFWURQV� �FKDQQHOV� (� ��� ��DQG����



�����2UELW�����RQ�)HEUXDU\���������
$�PRGHUDWH�LVRODWHG�VXEVWRUP�ZLWK�D�JUDGXDO�FRPPHQFHPHQW�ZDV�REVHUYHG�RQ�)HEUXDU\����������7KH�ED\�OLNH�GLVWXUEDQFH�EHJLQV�DW� WKH�PDJQHWRPHWHU� RI� WKH�6LPSVRQ� VWDWLRQ� DW� ������87�DQG� LQ7LNVL�DW�������87��WKH�PD[LPXP�ZDV�REVHUYHG�DW��������������87��)RU����PLQ�D�VPRRWK�LQFUHDVHRI�WKH�IOX[�RI�HOHFWURQV�DQG�LRQV�LQ�ORZ�HQHUJ\�FKDQQHOV�DQG�D�VORZ�JURZWK�RI�%]�RFFXU�RQERDUG�WKH&55(6�VDWHOOLWH��)LJ������ ,W� LV�SUREDEOH� WKDW� ORFDO�DFWLYDWLRQV�RI� WKH� W\SH�RI�SVHXGR�EUHDN�XS� WDNHSODFH� EHIRUH� ������ 87�� 7KH\� GR� QRW� FDXVH� WKH� VXEVWRUP� H[SDQVLRQ�� EXW� SURYLGH� IRU� D� JUDGXDOVPRRWK�LQFUHDVH�RI�WKH�IOX[�RI�SDUWLFOHV��LQFOXGLQJ�SUHFLSLWDWLQJ�SDUWLFOHV��$V�D�UHVXOW��WKH�HOHFWURMHWJURZV��7KH�RQVHW�RI�ORFDO�DFWLYDWLRQ�FDQ�EH�SUHFLVHO\�VSHFLILHG�E\�D�VKDUS�MXPS�LQ�GLSROL]DWLRQ�DW7F�  � ��������� 87�� WKH� LQMHFWLRQ� RI� HQHUJHWLF� SDUWLFOHV� VWDUWV� VLPXOWDQHRXVO\�� $IWHU� WKH� ILUVWDFWLYDWLRQ��RQH�RU�WZR�PRUH�ZHUH�REVHUYHG��EXW�WKH�FHQWHU�RI�WKH�GLVWXUEDQFH�ZDV�GLVSODFHG�WR�WKHZHVW�IURP�WKH�VDWHOOLWH�MXGJLQJ�IURP�WKH�GLVSHUVLRQ�RI�HQKDQFHPHQW�RI�HOHFWURQ�IOX[HV�1RZ� OHW� XV� FRQVLGHU� WKH� ILQH� VWUXFWXUH� RI� WKH� HQKDQFHPHQW�� )LJXUH� �� SUHVHQWV� WKH� GDWD� LQ� D� ���VLQWHUYDO�QHDU�7F��7KH�IOX[�RI�SDUWLFOHV��ERWK�HOHFWURQV�DQG�LRQV��LQFUHDVHV�E\�DQ�RUGHU�RI�PDJQLWXGHLQ� D� IHZ� VHFRQGV�� WKHUHIRUH�� LQ� RUGHU� WRWUDFH� WKH� VXFFHVVLRQ� RI� HYHQWV�� RQHQHHGV� WKH� PD[LPXP� SRVVLEOH� WLPHUHVROXWLRQ� WR�EH�XVHG��/HW�XV� ILUVW�RI�DOOQRWLFH� WKDW� LQ� WKLV� FDVH� WKH� EXUVW� RIHQHUJHWLF�LRQV�EHJLQV�HDUOLHU�WKDQ�WKDW�RIHOHFWURQV�� 2XW� RI� DOO� FDVHV� FRQVLGHUHG�KHUH� WKH� GHOD\� LV� PLQLPDO�� RQO\� D� IHZVHFRQGV��1HYHUWKHOHVV�� WKH� LRQ� IOX[� KDVDOUHDG\� UHDFKHG� LWV� PD[LPXP� DW� WKHPRPHQW�ZKHQ� WKH� LQFUHDVH� RI� HOHFWURQVLV� \HW� WR� EHJLQ�� $V� IRU� WKH� SURFHVV� RIGHFUHDVH� RI� ORZ�HQHUJ\� LRQV�� WKHVLWXDWLRQ� LV� XQFOHDU�� ,W� RFFXUV� HLWKHUVLPXOWDQHRXVO\� RU� ZLWK� D� VPDOO� GHOD\ZLWK� UHVSHFW� WR� WKH� LQFUHDVH� RI� WKH� IOX[RI� HQHUJHWLF� LRQV�� 1RWLFH� WKDW�� DV� LQ

SUHFHGLQJ� FDVHV�� D� WUDQVLWLRQ� WR� WUDSSHG� SLWFK�DQJGLVWULEXWLRQ�RI�LRQV�LV�REVHUYHG�LQ�KLJKHU�FKDQQHOV���DQG�WKGLVWULEXWLRQ�LV�FRQVHUYHG�DOVR�DIWHU� WKH�LQVWDQW�ZKHQ�WKH�LIOX[�GURSV�GRZQ�WR�LWV�XQGLVWXUEHG�OHYHO�

�����2UELW�����RQ�)HEUXDU\�������������
+DYLQJ�FRQVLGHUHG�VHYHUDO�GLVWXUEDQFHV�ZLWK�VLPSOH�VWUXFWXVKRUW�HYHQW��7KH�VXEVWRUP�RQ�)HEUXDU\��������KDV�D�WKUHH�

)LJ������7KH�+�FRPSRQHQWV�RI�JURXQG�EDVHG�PDJQHWRPHWHUV�GXULQJ�WKH�VXEVWRUP�RQ)HEUXDU\��������������
)LJ�� ��� 2UELW ����� WKH� EHJLQQLQJ� RIORFDO� DFWLYDWLRQ�� PD[LPXP� WLPHUHVROXWLRQ��9HUWLFDO�GDVKHG�OLQHV�PDUNWKH� EHJLQQLQJ� RI� WKH� IOX[� JURZWK� IRULRQV� DQG� HOHFWURQ�� DQG� RI� PDJQHWLFILHOG�GLSROL]DWLRQ�
�

OHLVRQ

UH��OHW�QRZ�SDVV�WR�D�FRPSOLFDWHG�WKRXJKVWHS�FKDUDFWHU��WKH�ILUVW�ZHDN�ED\ EHJLQV



DW� 7URPVR�� .LUXQD�� DQG� /HLUYRJXUDURXQG� ������ 87�� ODWHU� VHYHUDOPRUH� ED\V IROORZ� PDUNHG� E\GDVKHG� YHUWLFDO� OLQHV� �)LJ�� ����2QERDUG�WKH�VDWHOOLWH�DQ�LQFUHDVH�RIWKH�LRQ�IOX[�LV�REVHUYHG�VLQFH������87�� +RZHYHU�� MXGJLQJ� IURP� WKHDEVHQFH� RI� GLVWXUEDQFHV� RI� WKHPDJQHWLF� ILHOG� DQG� LQ� WKH� HOHFWURQIOX[�� WKH� ORFDO� JURZWK SKDVH� VWLOOFRQWLQXHV� KHUH� �)LJ�� ����'LSROL]DWLRQ� RI� WKH� PDJQHWLF� ILHOGDQG� WKH� VHFRQG� VXEVWRUPLQWHQVLILFDWLRQ� EHJLQ� DW� ������ 87DQG�ODVW�DERXW���PLQ��$V�XVXDO�� WKHVKDUSHVW�MXPS�RI�%]�FRLQFLGHV�ZLWKLQMHFWLRQ� RI� HOHFWURQV� LQ� D� ZLGHHQHUJ\� UDQJH��7KLV�PRPHQW� ������87�� LV� UHODWHG� WR� D� ORFDO� DFWLYDWLRQRI� WKH� VXEVWRUP�� 7KH� HOHFWURQEXUVWV� REVHUYHG� EHIRUH� WKLV� DUHGHWHFWHG� RQO\� LQ� WKH� ILUVW� �ORZ�HQHUJ\�� FKDQQHOV� �� UDWKHU� UDUHSKHQRPHQRQ� LI� WKH� VDWHOOLWH� LV� QRWORFDWHG�QHDU� WKH� RXWHU� ERXQGDU\� RITXDVL�WUDSSLQJ� ]RQH�� ,Q� WKH� JLYHQFDVH�� LW� LV� SUREDEO\� GXH� WR� WKHIHDWXUHV� RI� WKH� VSDWLDO� VWUXFWXUH� RILQGXFWLYH�ILHOG�DQG��DFFRUGLQJO\��RIWKH�UHJLRQ�RI�SDUWLFOH�DFFHOHUDWLRQ�7KH� WKLUG� LQWHQVLILFDWLRQ� DW� �����87� LV� WUDFHG� DJDLQVW� WKH� VWURQJO\GLVWXUEHG� EDFNJURXQG� ERWK� LQJURXQG� PDJQHWRJUDPV� DQG

DFFRUGLQ7KH� FRPHQHUJHWLIRXU�HQKE\�H[WHQEXUVWV�GRQH�GRHRI�HOHFWU,Q�DGGLWGULIW�IUR7KH�WKLUWKH�PDJ
)LJ�� ���� 2UELW� ����� 0HVXUHPHQWV� RI HQHUJHWLF� HOHFWURQV� �(� �� DQG� ��� WKH� XSSHUSDQHO���LRQV��3������������� DQG�HOHFWULF�DQG�PDJQHWLF�ILHOGV�GXULQJ�WKH�VXEVWRUPRQ�0DUFK��������������9HUWLFDO�GDVKHG�OLQHV�PDUN�WKH�LQVWDQWV�RI EXUVWV� RI� KLJK�HQHUJ\�LRQV�
�

J�WR�PHDVXUHPHQWV�RI�HQHUJHWLF�HOHFWURQV�DQG�PDJQHWLF�ILHOG�RQERDUG�WKH�&55(6�VDWHOOLWH�SOLFDWHG� SDWWHUQ� RI� WKH� GLVWXUEDQFH� UHYHDOV� LWVHOI� LQ� D� VWURQJ� YDULDELOLW\� RI� WKH� IOX[� RIF�LRQV��RU��SRVVLEO\��LW�LV�GHWHUPLQHG�E\�LW���:H�PDUNHG�E\�YHUWLFDO�GDVKHG�OLQHV�LQ�)LJ����DQFHPHQWV�RI�HQHUJHWLF�LRQV�ZLWK�VKDUS�OHDGLQJ�HGJHV��(DFK�HQKDQFHPHQW�LV�DFFRPSDQLHGVLRQ�RI�ILHOG�OLQHV�LQWR�WKH�PDJQHWRWDLO�DQG�E\�D�GHFUHDVH�RI�WKH�YHUWLFDO�FRPSRQHQW��7KHVHR�QRW�GLIIHU�LQ�WKLV�IURP�WKRVH�FRQVLGHUHG�HDUOLHU��$W�WKH�VDPH�WLPH��IRU�WKH�ILUVW�WKUHH�EXUVWVV�QRW�REVHUYH�D�IDVW��ZLWKLQ�D�PLQXWH��UHDFWLRQ�LQ�WKH�IRUP�RI�ORFDO�GLSROL]DWLRQ�DQG�LQMHFWLRQRQV�LRQ��GLVSHUVLRQ�LQ�HQHUJLHV��QRW�VKRZQ�LQ�WKH�ILJXUH��LV�REVHUYHG�LQ�WKH�ILUVW�WZR�EXUVWV��LRQVP�WKH�HDVW�G�HQKDQFHPHQW�RI�LRQV�UHVXOWHG�LQ�D�VL[�PLQXWH�GHFUHDVH�RI�WKH�HOHFWURQ�IOX[�DQG�LQ�UHWXUQ�RIQHWLF�ILHOG�VWUXFWXUH�WR�WKDW�PRUH�VWUHWFKHG�LQWR�WKH�WDLO��7KHUH�LV�DOUHDG\�QR�GULIW�GLVSHUVLRQ



KHUH��DQG�WKH�VDWHOOLWH�LV�FORVHU�WR�WKHFHQWHU� RI� WKH� HQKDQFHPHQW�� 7ZRSHFXOLDULWLHV� HQJDJH� RXU� DWWHQWLRQ�)LUVWO\��WKH�HQKDQFHPHQW�JRHV�LQ�WZRVWHSV��ILUVW�LQ�PLGGOH�DQG�WKH�LQ�KLJKHQHUJLHV�� 6XFK� D� VWUXFWXUH� ZDV� DOVRREVHUYHG� E\� XV� HDUOLHU�� 7KH� VHFRQGSHFXOLDULW\� RI� WKLV� HQKDQFHPHQW� LVWKH� WUDQVLWLRQ� RI� WKH� SLWFK�DQJOHGLVWULEXWLRQ�RI�SDUWLFOHV�IURP�WUDSSHGWKH� IODW� RQH� LQ� WKH� HQHUJLHV� EHORZ���� NH9� �ZH� GR� QRW� VHH� WKH� ORVVFRQH�� WKHUHIRUH�� RQH� FDQQRW� VSHDNDERXW�WKH�LVRWURSLF�GLVWULEXWLRQ��/HW� XV� WDNH� D� QRWLFH� WKDW� WKH� SLWFK�DQJOH� GLVWULEXWLRQV� RI� LRQV� ZLWKHQHUJLHV� RI� ��������� NH9� DUH� YHU\VLPLODU�EHIRUH�WKH�WKLUG�EXUVW���������������87��DQG� DIWHU� WKH� IRXUWK�RQH��������������87���DV�LI�WKH�VDWHOOLWHKDG� PRYHG� IRU� D� WLPH� LQWR� DQRWKHUUHJLRQ� EHKLQG� D� FHUWDLQ� ERXQGDU\DQG� WKHQ� UHWXUQHG� EDFN�� 7KH

SURMHFWLRQ�RI�QHDU�WKH�SROH�HGJH�RI�WKH�DXURUDO�EXOJH�RU:7&� FRXOG� VHUYH� DV� VXFK� D� ERXQGDU\�� %DVHG� RQ� WKHPHDVXUHPHQWV� RI� WKH� *(26��� VDWHOOLWH�� LW� ZDVFRQFOXGHG� ORQJ� DJR� WKDW� WKH� IOX[HV� RI� HQHUJHWLFSDUWLFOHV�WR�WKH�ZHVW�RI�WKH�EXOJH�ERXQGDU\�DUH�KLJKHUWKDQ�LQVLGH�LW��ZKLOH� WKH�IOX[HV�RI�HOHFWURQV�DUH�KLJKHULQVLGH� WKH� EXOJH� >���� ��@�� ,W� ZHOO� PD\� EH� WKDW� WKHXQXVXDO� WLPH� EHKDYLRU� RI� HOHFWURQV� ZLWK� ORZ�HQHUJ\EXUVWV� FDQ� EH� H[SODLQHG� E\� WKH� SUR[LPLW\� RI� WKLVERXQGDU\�� 8SRQ� UHDFKLQJ� LWV� PD[LPXP� LQ� WKH� WKLUGEXUVW�WKH�LQWHQVLW\�JRHV�GRZQ�VWDUWLQJ�IURP�WKH�KLJKHUFKDQQHOV� �VHH� )LJ�� ����� ZKLFK� FDQ� EH� H[SODLQHG� E\VZHHSLQJ� GXH� WR� PDJQHWLF� GULIW�� ,I� WKLV� LV� UHDOO\� WKHFDVH��DQG�D�ILYH�PLQXWH�GHOD\�RI�����NH9�LRQV�UHODWLYHWR�����NH9�LRQV�LV�GXH�WR�WKH�GLIIHUHQFH�LQ�WKH�WLPH�RI
GULIW� IURP� WKH� IDUWKHU� ERXQGDU\� RI� WKH� DFFHOHUDWLRQUHJLRQ��WKHQ�WKH�HVWLPDWHG�D]LPXWK�VL]H�RI�WKH�UHJLRQ�LVLPSUHVVLYH����Û���7DNH�D�QRWLFH�WKDW�LRQ�EXUVWV�DUH�DFFRPSDQLH
)LJ�� ���� (QKDQFHPHQWV� RI� WKHIOX[HV� RI� HOHFWURQV� �(� �� ��� ��DQG� LRQV� �3� �� ��� ��� ���� DQGGLSROL]DWLRQ� RI WKH� PDJQHWLFILHOG�� WKH� IRXUWKLQWHQVLILFDWLRQ� DW� ������ 87� RQ)HEUXDU\����������
)LJ�� ���� 7KH� FKDUDFWHU� RI FKDQJHV� LQ� WKH� HQHUJ\VSHFWUXP� RI� LRQV� GXULQJ� WKH� IRXUWK LQWHQVLILFDWLRQ� RQ)HEUXDU\�����������RUELW�����
��
G�E\�JHQHUDWLRQ�RI�WKH�HOHFWULF�ILHOG



ZLWK� DQ� DPSOLWXGH� RI� XS� WR� ��� P9�P�� +RZHYHU�� VLQFH� WKH� WLPH� UHVROXWLRQ� RI� HOHFWULF� ILHOGPHDVXUHPHQWV�LV�QRW�KLJK��QR�IDU�UHDFKLQJ�FRQFOXVLRQV�FDQ�EH�PDGH�,Q�WKH�IRXUWK��ODVW��HQKDQFHPHQW�RI� LRQV�WKH�FRPSOHWH�VFHQDULR�RI�DFWLYDWLRQ�LV�REVHUYHG�� LQ�D�IHZVHFRQGV� DIWHU� WKH� LRQ� EXUVW� DQ� LQFUHDVH� RI� %]� EHJLQV�� EHLQJ� DFFRPSDQLHG� E\� WKH� LQMHFWLRQ� RIHOHFWURQV��)LJ�������7KH�HQHUJ\�VSHFWUXP�RI�WKLV�EXUVW�LV�SUHVHQWHG�LQ�)LJ������$JDLQ�ZH�FDQ�VHH�WKHHQKDQFHPHQW�LQ�D�OLPLWHG�HQHUJ\�UDQJH��ZKLFK�H[WHQGV�WR�WKH�UHJLRQ�RI�KLJK�HQHUJLHV��/HW�XV�QRWHWKH�LPSRUWDQW�SURSHUW\��WKH�VSHFWUXP�EHFRPHV�IODWWHU�DW�D�FHUWDLQ�HQHUJ\�LQWHUYDO��8VXDOO\��D�SODWHDXRQ�WKH�GLVWULEXWLRQ�IXQFWLRQ�RI�SDUWLFOHV�DSSHDUV�LQ�WKH�UHJLRQ�RI�ZDYH�DEVRUSWLRQ�>��@�
�����2UELW�����RQ�)HEUXDU\���������
:H�ZRXOG�OLNH�WR�HPSKDVL]H RQH�HYHQW�IURP�WKHPHDVXUHPHQWV� LQ�RUELW� �����7KLV� LV� D� VKRUW� ���V�� EXUVW� LQ� WKH� HQHUJ\� LQWHUYDO� DERYH� ���� NH9EHIRUH� WKH�PDLQ� LRQ�EXUVW� �)LJ�������7KH�GLS� LQWKH�LQWHQVLW\�EHWZHHQ�WKH�VKRUW�DQG�PDLQ�EXUVWVLV�QRW�DQ�HIIHFW�RI�SLWFK�DQJOH�PRGXODWLRQ��7KLVIROORZV�IURP�WKH�GDWD�RQ�RULHQWDWLRQ�RI�WKUHH�LRQGHWHFWRUV� SUHVHQWHG� LQ� WKH� ORZHU� SDQHO�� ,QDGGLWLRQ�� XVLQJ� WKH� DPSOLWXGH� GLIIHUHQFH� RI� WKHEXUVW� LQ� WKH� ILUVW� DQG� WKLUG� GHWHFWRUV�� RQH� FDQFRQFOXGH� WKDW� WKH� VKRUW� EXUVW� ZDV� REVHUYHG� LQWKH� IOX[HV� RI� SURWRQV� ZKRVH� J\URFHQWHUV� ZHUHORFDWHG� LQ� WKH� WDLO� GLUHFWLRQ� IURP� WKH� VDWHOOLWH�L�H���WKH�GLVSODFHPHQW�WR�WKH�(DUWK�WRRN�SODFH�
)LJ������$�VKRUW�EXUVW�DQG�WKH�PDLQHQKDQFHPHQW�RI�WKH�LRQ�IOX[�RQ�)HEUXDU\����������FKDQQHOV�3����������RUELW������
�����2UELW�����RQ�)HEUXDU\��������
,Q� )LJ�� ��� ZKHUH� WKH� YDULDWLRQV� RI� SDUWLFOHIOX[HV� DQG� PDJQHWLF� ILHOGV� DUH� SORWWHG� IRU)HEUXDU\� ��� ����� ZH� HPSKDVL]H� WZRHQKDQFHPHQWV�RI�LRQ�IOX[HV��DW�������DQG������87�� 7KH� IRUPHU� LV� DVVRFLDWHG� ZLWK� D� ORFDODFWLYDWLRQ�� ZKLOH� WKH� ODWWHU� LV� QRW�� ,Q� WKH� ILUVWHYHQW�ZH�DJDLQ�KDYH�D�WZR�VWHS�HQKDQFHPHQW�RIWKH� LRQ� IOX[�� LQ� WKH� EHJLQQLQJ� LQ� WKH� ILUVW� WZRFKDQQHOV� �WKLV� LV� SUREDEO\� GXH� WR� HQWHULQJ� WKHFXUUHQW� VKHHW��� DQG� WKHQ� LQ� PRUH� HQHUJHWLFFKDQQHOV�� $� GURS� RI� LRQ� LQWHQVLW\� LQ� WKH� ILUVWFKDQQHO� IROORZV� DIWHU� WKLV� EXUVW� RI� HQHUJHWLFLRQV�� WKH� GHOD\� LV� FOHDUO\� VHHQ� LQ� WKLV� FDVH� LQ
)LJ������7ZR�EXUVWV�RI�HQHUJHWLF�LRQ�IOX[HVRQ�)HEUXDU\�������������3�������������DQG�(�������&55(6�RUELW�����
��



)LJ������$JDLQ�ZH�FDQ�VHH�WKDW�RQO\�SDUWLFOHV�ZLWK�D�SLWFK�DQJOH�RI���Û�DUH�VXEMHFW�WR�DFFHOHUDWLRQ�/DWHU� RQ�� WKH� ILHOG�DOLJQHG� IOX[HV� DOVR� LQFUHDVH�� WKRXJK� WKLV� FDQ� EH� DOUHDG\� QRW� WKH� DFFHOHUDWLRQHIIHFW�EXW�D�UHVXOW�RI�GLSROL]DWLRQ��WKH�VDWHOOLWH�WXUQV�RXW�WR�EH�DW�GHHSHU�OHYHO�RI�WKH�UDGLDWLRQ�EHOW�ZKHUH� ERWK� WKH� IOX[HV� DUHKLJKHU� DQG� WKH� SLWFK�DQJOHGLVWULEXWLRQ� LV� PRUHDQLVRWURSLF�� 'LSROL]DWLRQ� RIWKH� PDJQHWLF� ILHOG� IROORZVDIWHU� WKH� RQVHW� RI� WKH� LRQEXUVW�ZLWK�D�GHOD\�RI�DERXW��V�� 7KH� PHDVXUHPHQWV� RIWKUHH� LRQ� GHWHFWRUV� KDYLQJGLIIHUHQW� YLHZLQJ� DQJOHV� DUHSUHVHQWHG� LQ� )LJ�� ��� E\GLIIHUHQW�V\PEROV��WKH� ORZHUSDQHO� RI� WKH� ILJXUH��� 8VLQJGLIIHUHQW� FRXQWLQJ� UDWHV� RIGHWHFWRUV� RQH� FDQ� GHWHUPLQHWKH� JUDGLHQW� RI� IOX[HV� RIDFFHOHUDWHG�LRQV�����V�EHIRUH7GLS� WKH� PD[LPXP� LVORFDWHG� WDLOZDUG� IURP� WKHVDWHOOLWH��7KH�WLPH�UHVROXWLRQRI� VDWHOOLWH� GHWHFWRUV� LVLQVXIILFLHQW� IRU� GHWDLOHGLQYHVWLJDWLRQ� RI� WKLV� HIIHFW�

6R�IDU�ZH�FDQ�RQO\�VWDWH� WKHQG�IDVW�GLVSODFHPHQWV�RI�WKH�UHJLRQ�RI�DFFHOHUDWLRQ�RI�HQHUJHWLF�LRQV

)LJ�� ���� 7KH� EXUVW� RI� LRQVRQ�)HEUXDU\���������PHDVXUHGZLWK�PD[LPXP WLPH�UHVROXWLRQ�3� ��� ��� ���� 7KH� GDWD� RIPHDVXUHPHQWV� E\� WKHGHWHFWRUV�S���S���DQG�S��DUHGHQRWHG� E\� VNHZ� FURVVHV�SOXVHV�� DQG� WULDQJOHV�UHVSHFWLYHO\�

H[LVWHQFH�RI�D�VKDUS�ERXQGDU\�D
��

LPPHGLDWHO\�LQ�WKH�SURFHVV�RI�JURZWK�RI�WKH�SDUWLFOH�LQWHQVLW\�)LJXUH����SUHVHQWV�WKH�SORWV�RI�YDULDWLRQV�RI�WKH�HQHUJ\�VSHFWUD�RI�LRQV�VHSDUDWHO\� IRU�WKH�ILUVW�DQGWKLUG�GHWHFWRUV��$JDLQ�ZH�VHH� WKH� LQLWLDO�DFFHOHUDWLRQ� LQ�D� OLPLWHG�HQHUJ\� UDQJH�ZLWK�D� VXEVHTXHQWGLVSODFHPHQW�WR�WKH�UHJLRQ�RI�KLJKHU�HQHUJLHV��7KH�GLIIHUHQFH�LQ�PHDVXUHPHQWV�E\�WKH�ILUVW�DQG�WKLUGGHWHFWRUV�LV�FOHDUO\�VHHQ�LI�RQH�FRPSDUHV�WKH�FKDUDFWHU�RI�YDULDWLRQ�RI�WKH�HQHUJ\�VSHFWUXP�RI�LRQV�7KH�VKDUS�ERXQGDU\�RI�WKH�DFFHOHUDWLRQ�UHJLRQ�KDG�EHHQ�ORFDWHG�QHDU�WKH�VDWHOOLWH�DW�ILUVW�VHFRQGV�RIDFFHOHUDWLRQ��DQG�WKHQ�LW�UHDFKHG�WKH�VDWHOOLWH�7KH� VHFRQG� HQKDQFHPHQW� RI� LRQV� DW� ������ 87� KDV� WKH� FKDUDFWHULVWLFV� WKDW� KDYH� EHHQ� QRWLFHG� LQVHYHUDO� SUHFHGLQJ� FDVHV�� WKH� LQLWLDO� DFFHOHUDWLRQ� LV� REVHUYHG� LQ� D� OLPLWHG� HQHUJ\� UDQJH�� DQG� WKHQPRUH� HQHUJHWLF� SDUWLFOHV� FRPH� LQWR� SOD\�� $W� ILUVW� WKH� DFFHOHUDWLRQ� RI� WUDSSHG� LRQV� SUHYDLOV�� 7KHLQFUHDVH�RI�SDUWLFOHV�ZLWK�KLJK�ORQJLWXGLQDO�YHORFLWLHV�LV�GHOD\HG�E\�DSSUR[LPDWHO\�D�PLQXWH��,Q�WKHHQHUJ\�FKDQQHOV�IURP�WKH�VHFRQG�WR�IRXUWK�RQH�FDQ�VHH�LQ�WKH�PD[LPXP�RI�HQKDQFHPHQW�D�WUDQVLWLRQIURP� WUDSSHG� WR� D� IODW� SLWFK�DQJOH� GLVWULEXWLRQ��7KLV� HIIHFW� GRHV� QRW� H[LVW� IRU� HQHUJLHV� DERYH� ���NH9��7KH�GURS�RI�LQWHQVLW\�LQ�WKH�ILUVW�FKDQQHO�DFFRPSDQLHV�WKLV�HQKDQFHPHQW��DQG�LW�KDV�D�VPRRWK



��

)LJ������7UDQVIRUPDWLRQ�RI�WKH�HQHUJ\�VSHFWUXP�RI�LRQV�DV�PHDVXUHG�E\�WKH�ILUVW�DQG�WKLUG�GHWHFWRUV�RUELW�����RQ�)HEUXDU\���������
FKDUDFWHU��7KH�PDJQHWLF� ILHOG�EHKDYH� LWVHOI�DV� LV�XVXDO�ZKHQ�WKH�LRQ�IOX[� LQFUHDVHV� �%]�GHFUHDVHV�DQG�ILHOG�OLQHV�DUH�VWUHWFKHG�LQWR�WKH�PDJQHWRWDLO���EXW�VXEVHTXHQW�GLSROL]DWLRQ�LV�UDWKHU�VPRRWK��DQGWKH�HIIHFW�LQ�HOHFWURQ�IOX[HV�LV�LQVLJQLILFDQW�
���',6&866,21�2)�5(68/76
�����$�6KRUW�6XPPDU\�RI�WKH�5HVXOWV�RI�0HDVXUHPHQWV
7KXV�� ZH� KDYH� FRQVLGHUHG� ��� HYHQWV� RI� HQKDQFHPHQWV� RI� WKH� IOX[� RI� HQHUJHWLF� LRQV� QHDU� WKHEHJLQQLQJ� RI� WKH� VXEVWRUP� H[SDQVLRQ� SKDVH�� 7KH� VKDUS� IURQW� RI� LQWHQVLW\� ULVH� ��� ��� V� IURP� WKHEHJLQQLQJ� WR� WKH� HQKDQFHPHQW� PD[LPXP�� VHUYHG� DV� D� FULWHULRQ� RI� VHOHFWLRQ� RI� WKHVH� HYHQWV�&KDUDFWHULVWLFV�RI�WKH�EXUVWV�RI�IDVW�LRQV�DUH�VXPPDUL]HG�LQ�7DEOH���7KH� ILUVW� FROXPQ�SUHVHQWV� WKH�RUELW� QXPEHU� DQG� WKH� QXPEHU� RI� DQ� HYHQW� LQ� WKLV� RUELW�� WKH� VHFRQGFROXPQ�JLYHV� WKH�GHOD\�RI� WKH�EHJLQQLQJ�RI�GLSROL]DWLRQ�ZLWK� UHVSHFW� WR� WKH�EHJLQQLQJ�RI� LRQ�IOX[HQKDQFHPHQW��2QH�FDQ�VHH�WKDW�DOO�HYHQWV�FDQ�EH�GLYLGHG�LQ� WZR�JURXSV�DFFRUGLQJ� WR� WKH�YDOXH�RIWKLV�SDUDPHWHU��WKH�HYHQWV�ZLWK�D�GHOD\�OHVV�WKDQ����V�DQG�WKRVH�ZLWK�GHOD\V�IURP����WR�����V��7KHVLJQ�
�
�LQ�WKH�WKLUG�DQG�IRXUWK�FROXPQV�PHDQV�WKDW�WKH�ORFDO�GLSROL]DWLRQ�DQG�WKH�LQFUHDVH��LQMHFWLRQ�RI�HOHFWURQV�DUH�FOHDUO\�LGHQWLILHG��7KHQ�IROORZ�WKH�DSSUR[LPDWH�GXUDWLRQ�RI�WKH�LRQ�EXUVW��LW�GHSHQGVRQ�HQHUJ\��DQG�WKLV�LV�ZK\�LW�LV�DSSUR[LPDWH��DQG�WKH�GHOD\�RI�WKH�EHJLQQLQJ�RI�D�EXUVW�RI�HQHUJHWLFLRQV� UHODWLYH� WR� WKH�SUHFHGLQJ�EXUVW�RI� LRQV�RI� ORZHU�HQHUJLHV��7ZR� FROXPQV� WKDW� FKDUDFWHUL]H� WKHHQHUJ\� VSHFWUXP�RI� LRQ�EXUVWV�SUHVHQW� WKH�PLQLPXP�HQHUJ\� �RU� HQHUJ\� UDQJH��RI� DFFHOHUDWHG� LRQVDQG�WKH�VSHFWUXP�W\SH��7KH�W\SH���VSHFWUD�KDYH�D�OLPLWHG�HQHUJ\�UDQJH��ERWK�IURP�DERYH�DQG�IURPEHORZ��DQG�WKH�PD[LPXP�DPSOLWXGH�LQ�WKH�PLGGOH�RI�LW��7KH�VSHFWUD�RI�WKH�VHFRQG�W\SH�KDYH�D�FOHDUFXW� ORZHU� OLPLW� RI� HQHUJ\�� ZKLOH� WKH� XSSHU� OLPLW� XVXDOO\� FDQQRW� EH� GHWHUPLQHG� EHFDXVH� RI� ORZVWDWLVWLFV��1RWLFH�WKDW�LQ�DOO�FDVHV�FRQVLGHUHG�WKH�HQKDQFHG�VORZO\�YDU\LQJ�IOX[HV�RI�DXURUDO�SDUWLFOHVKDYH�DOUHDG\�H[LVWHG�DW�WKH�PRPHQW�RI�GHWHFWLRQ�RI�IDVW�LRQ�EXUVWV��7KHUH�LV�DQ�REYLRXV�FRUUHODWLRQ
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7DEOH����&KDUDFWHULVWLFV�RI�IDVW�LRQ�EXUVWV
� � � � � � � �Hj[ G7V %] H 7�V '7� (P 6����� �� � � ��� �� �� ������ �� � � ��� ���� ������ a � ��� ��� ��� �������� �� � � �� !��� ���� �� � � �� ������ ���� � � � ��� ����������� ��� � a ��� ��� !��� �������� ��� � � ��� !�������� � � ��� �� !��� ������ � � � �� !��� ���� �� � � ��� !�������� � � � ��� ��� !�� ������ ��� � � ��� !�� ����V ��� � !������V ��� �� !������V ��� a�� !���

RI�VXFK�ORZ�LQFUHDVH�ZLWK�WKH�LQFUHDVH�RI�WKH�PDJQHWLF�ILHOG�VWUHQJWK��0RVW�FDVHV�DUH�DVVRFLDWHGZLWK�ORFDO�DFWLYDWLRQV�RI�VXEVWRUPV��WKRXJK�WKHUH�DUH�H[FHSWLRQV�WKDW�ZLOO�EH�GLVFXVVHG�VHSDUDWHO\�7KH�W\SLFDO�VHTXHQFH�RI�HYHQWV�LV�DV�IROORZV����$�JUDGXDO�LQFUHDVH�RI�WKH�IOX[HV�RI�HOHFWURQV�DQG�SURWRQV�LQ�WKH�ORZHU�FKDQQHOV���������NH9�����$�IDVW�EXUVW�RI�HQHUJHWLF�LRQV��VRPHWLPHV�LQ�WZR��WKUHH�VWHSV��WKH�HQHUJ\�LV�KLJKHU�LQ�WKH�VHFRQGVWHS����7KHQ��D�GURS�RI�WKH�LRQ�IOX[HV�LQ�WKH�ORZHU�FKDQQHOV�������NH9��IROORZV��RU�SURFHHGV�DOPRVWVLPXOWDQHRXVO\�����'LSROL]DWLRQ�RI�WKH�PDJQHWLF�ILHOG�DQG�LQMHFWLRQ�RI�HQHUJHWLF�HOHFWURQV����$FWLYDWLRQ�FRQWLQXHV��DQG�DQ�H[SDQVLRQ�RI�WKH�GLVWXUEDQFH�LV�REVHUYHG�6XIILFLHQWO\� TXLFN� GLSROL]DWLRQ� �VHFRQGV�� DQG� DOPRVW� GLVSHUVLRQOHVV� LQMHFWLRQ� RI� HOHFWURQV� WKDWDFFRPSDQLHV� LW� DUH� WKH� HYLGHQFH�RI�D� ORFDO�DFWLYDWLRQ��7KH�VORZHU�GLSROL]DWLRQ� �����PLQ��DQG� OHVVGHILQLWH� LQMHFWLRQ�RI�SDUWLFOHV� �RU� WKH� DEVHQFH�RI�RQH�RI� WKHVH� WZR� IHDWXUHV�� FDQ�HYLGHQFH� WKDW� WKHVDWHOOLWH�LV�ORFDWHG�RXWVLGH�WKH ORFDO DFWLYH�UHJLRQ��2QH�FDQ�VHH�IURP�WKH�7DEOH�WKDW�LRQ�EXUVWV�ZLWKGXUDWLRQ� RI� ������� V� DUH� UHODWHG� WR� ORFDO� DFWLYDWLRQ� RI� VXEVWRUPV� �W\SH� ��� WKH� EDVLF� RQH���'XULQJWKUHH�EXUVWV�WKDW�ODVW���������V�WKHUH�DUH�QR�DFWLYDWLRQV��W\SH�����$QG��ILQDOO\��WKUHH�YHU\�VKRUW�EXUVWV��� ��� V�� DW� WKH� HQG� RI� WKH� 7DEOH� DUH� DOVR� QRW� DFFRPSDQLHG� E\� DQ\� PDQLIHVWDWLRQ� RI� DFWLYDWLRQVDFFRUGLQJ�WR�WKH�GDWD�DYDLODEOH�IRU�XV��W\SH�����,W�ZHOO�PD\�EH�WKDW�WKHVH�WKUHH�YHU\�VKRUW�EXUVWV�DUHSUHFXUVRUV�RI�IXWXUH�DFWLYDWLRQV��EHLQJ�E\�WKHLU�QDWXUH�LQWLPDWHO\�UHODWHG�WR�VXEVHTXHQW�PDLQ�EXUVWVRI�LRQV��$FFRUGLQJ�WR�WKH�GHOD\�EHWZHHQ�WKH�EHJLQQLQJ�RI�DQ�LRQ�EXUVW�DQG�WKH�RQVHW�RI�GLSROL]DWLRQWKH�EDVLF�HYHQWV�FDQ�EH�GLYLGHG�LQ�WZR�DSSUR[LPDWHO\�HTXDO�JURXSV��LQ�RQH�WKH�GHOD\�LV�HTXDO�WR�����V��ZKLOH�DQRWKHU�KDV�GHOD\V�RI�RQH�WZR�PLQXWHV��,W�LV�QRW�FOHDU�ZKHWKHU�WKLV�GLVWLQFWLRQ�LV�VXIILFLHQWWKDW�RQH�FRXOG�VSHDN�DERXW�GLIIHUHQW�RULJLQ�RI�WKHVH�EXUVWV��RWKHU�WKHLU�IHDWXUHV�DUH�LGHQWLFDO���%RWKRI� WKHVH� JURXSV� KDYH� D� VKDUS� OHDGLQJ� HGJH�� DQG� WKHLU� W\SLFDO� GXUDWLRQ� LV� ����� PLQ� VR� WKDW� WKH\WHUPLQDWH�DOUHDG\�DIWHU�WKH�HQG�RI�ORFDO�DFWLYDWLRQV�7KH�PDMRULW\�RI�EXUVWV�DUH�SUHFHGHG�E\�DQ�HQKDQFHPHQW�GXH�WR�WKH�VDWHOOLWH�HQWUDQFH�LQWR�WKH�SODVPDVKHHW�RU�DV�D�FRQVHTXHQFH�RI�D�JHQHUDO�LQFUHDVH�RI�DFWLYLW\�LQ�WKH�PDJQHWRVSKHUH��6RPHWLPHV��EHIRUHWKH�PDLQ�EXUVW�RI�LQWHQVLW\�RI�KLJK�HQHUJ\�LRQV�DQ�LPSXOVLYH�HQKDQFHPHQW�RI�OHVV�HQHUJHWLF�LRQV�LV
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REVHUYHG��$V�D�UHVXOW��WKH�HQHUJ\�RI�SDUWLFOHV�LQYROYHG�LQ�WKH�HQKDQFHPHQW�JUDGXDOO\�LQFUHDVHV���/HWXV� UHPLQG� WKDW� IRU� HQKDQFHPHQWV� ZLWK� GLVSHUVLRQ� GXH� WR� WKH� GULIW� DUULYDO� RI� LRQV� IURP� D� VRXUFHORFDWHG�WR�WKH�HDVW�RI�WKH�VDWHOOLWH�WKH�SDUWLFOH�VSHFWUXP�EHFRPHV�VRIWHU�LQ�WKH�FRXUVH�RI�WLPH��:H�DFFHQWXDWH� WZR� W\SHV�RI�HYHQWV�DFFRUGLQJ� WR� WKH�FKDUDFWHU�RI� WKHLU� HQHUJ\� VSHFWUD�� ,Q� WKH� ILUVWW\SH�WKH�HQHUJ\�UDQJH�LV�OLPLWHG��DQG�WKH�DPSOLWXGH�RI�HQKDQFHPHQWV�GHFUHDVHV�ERWK�IRU�ORZHU�DQGIRU�KLJKHU�HQHUJLHV��7KH� W\SLFDO�HQHUJ\�RI� WKH�PD[LPXP�HQKDQFHPHQW� LV�����NH9�� WKRXJK�LQ�RQHFDVH�LW�ZDV�KLJKHU�WKDQ�����NH9��8VXDOO\��VXFK�D�FKDUDFWHU�RI�WKH�VSHFWUXP�LV�REVHUYHG�RQ�WKH�IURQWRI�WKH�LQWHQVLW\�LQFUHDVH��7KH�VHFRQG�W\SH�GHPRQVWUDWHV�HQKDQFHPHQWV�SULPDULO\�LQ�KLJKHU�FKDQQHOV�RQH�FDQ�FOHDUO\� VHH� LQ�)LJ�����KRZ�PRUH�HQHUJHWLF�SDUWLFOHV�JUDGXDOO\�PRYH�XS��7KH�VHFRQG� W\SHIUHTXHQWO\�IROORZV�DIWHU�WKH�ILUVW�RQH��,W�LV�QRW�DOZD\V�SRVVLEOH�WR�FODVVLI\�DQ�HYHQW�GHILQLWHO\�DV�WKHILUVW�RU�WKH�VHFRQG�W\SH��VLQFH�PRVW�FRPPRQO\�WKH�FRXQWLQJ�UDWH�LQ�KLJKHU�FKDQQHOV�LV�VPDOO��DQG�LW�LVGLIILFXOW�WR�GLVWLQJXLVK�DQ�HQKDQFHPHQW�IURP�WKH�EDFNJURXQG��%DVLFDOO\��LW�LV�SRVVLEOH�WKDW�ZH�GHDOLQ�WKH�FDVH�RI�WKH�VHFRQG�W\SH�ZLWK�G\QDPLFV�RI�WKH�UDGLDWLRQ�EHOW�UDWKHU�WKDQ�ZLWK�DFFHOHUDWLRQ��7KLVZLOO�EH�GLVFXVVHG�VRPHZKDW�ODWHU��OHW�XV�ILUVW�DQDO\]H�WKH�SLWFK�DQJOH�GLVWULEXWLRQ�7KH� SLWFK�DQJOH� GLVWULEXWLRQ� RI� HQHUJHWLF� SDUWLFOHV� RQ� WKH� VORSH� RI� WKH� UDGLDWLRQ� EHOW� ZKHQ� WKHVDWHOOLWH�PRYHV�IURP�WKH�(DUWK�LQWR�WKH�WDLO�FKDQJHV�IURP�WUDSSHG�WR�WKH�IODW�GLVWULEXWLRQ��WKHQ�WR�DEXWWHUIO\�W\SH�GLVWULEXWLRQ��DQG�ILQDOO\� WR�LVRWURSLF�RQH�QHDU� WKH�EDFNJURXQG�ERXQGDU\�RI� WUDSSLQJ�,Q� WKH� FDVHV� XQGHU� DQDO\VLV� WKH� GLVWULEXWLRQ� UHPDLQHG� HLWKHU� WUDSSHG� RU� IODW�� 7KH� FRPSOHWH� SLWFK�DQJOH�GLVWULEXWLRQ�RI�SDUWLFOHV�RQERDUG� WKH�&55(6�VDWHOOLWH�FDQ�EH�PHDVXUHG�RQO\�ZLWK�DYHUDJLQJRYHU� ORQJHU� LQWHUYDOV� WKDQ� WKH� SHULRG� RI� VDWHOOLWH� URWDWLRQ� HTXDO� WR� ��� V�� WKHUHIRUH�� RQH� UDUHO\VXFFHHGV� LQ� JHWWLQJ� LQIRUPDWLRQ� RQ� WUDQVIRUPDWLRQV� DW� WKH� JURZWK IURQW�� 7KRXJK� DQ� HYHQW� ZDVREVHUYHG�ZKHQ� WKH� IODW� GLVWULEXWLRQ�PHDVXUHG� EHIRUH� WKH� EXUVW� FRQVHUYHG� DOVR� DW� WKH� EXUVW� SHDN�DSSDUHQWO\��WKH�H[DPSOH�VKRZQ�LQ�)LJ����RI�SUHIHUHQWLDO�DFFHOHUDWLRQ�RI�WKH�SDUWLFOHV�GZHOOLQJ�QHDUWKH�HTXDWRULDO�SODQH�LV�WKH�PRVW�W\SLFDO�2QFH� WKH� LQLWLDO� DFFHOHUDWLRQ� RI� WUDSSHG� SDUWLFOHV� KDV� VWRSSHG�� WKH� IOX[� RI� ILHOG�DOLJQHG� LRQV� DOVRLQFUHDVHV��DQG�WKLV�LQFUHDVH�FDQ�EH�FDXVHG�E\�GLSROL]DWLRQ�RI�WKH�PDJQHWLF�ILHOG��WKH�VDWHOOLWH�WXUQVRXW�WR�EH�GHHSHU��QHDUHU�WR�WKH�PD[LPXP�RI�WKH�UDGLDWLRQ�EHOW��7KLV�PHDQV�WKDW�D�WZR�PLQXWH�EXUVWRI� LRQV� VKRXOG� EH� GLYLGHG� LQ� WZR� SDUWV�� EHIRUH� WKH� PD[LPXP� DQG� DIWHU� WKH� PD[LPXP� DQG� WKHEHJLQQLQJ�RI�GLSROL]DWLRQ��SK\VLFV�RI�DFFHOHUDWLRQ�EHLQJ�GLIIHUHQW�LQ�WKHVH�WZR�SDUWV��7KH�LQFUHDVH�RIILHOG�DOLJQHG� SDUWLFOH�� DV� ZHOO� DV� WKH� VHFRQG�W\SH� LQFUHDVH� RI� LQWHQVLW\� RI� HQHUJHWLF� LRQV�� FDQ� EHHVVHQWLDOO\�WKH�HIIHFW�RI�WUDQVIRUPDWLRQ�RI�WKH�ORFDO�VWUXFWXUH�RI�WKH�PDJQHWRVSKHUH��ZLWK�DGGLWLRQDODFFHOHUDWLRQ�RI�WKH�EHWDWURQ�W\SH�$V�D�UXOH��WKH�DSSHDUDQFH�RI�DQ�DGGLWLRQDO�IOX[�RI�LRQV�FDXVHV�D�GHFUHDVH�RI�WKH�%]�FRPSRQHQW�RI�WKHPDJQHWLF�ILHOG�DQG�D�VWUHWFKLQJ�RI�ILHOG�OLQHV�LQWR�WKH�PDJQHWRWDLO��$V�KDV�EHHQ�GHPRQVWUDWHG�HDUOLHU>��@��EHIRUH� WKH�EHJLQQLQJ�RI�DFWLYDWLRQ� WKH�HQHUJ\�GHQVLW\� RI� LRQV�EHFRPHV�HTXDO�RU�H[FHHGV� WKHHQHUJ\� GHQVLW\� RI� WKH� PDJQHWLF� ILHOG�� ZKLFK� LQFUHDVHV� WKH� ORFDO� LQVWDELOLW\�� ,Q� WKLV� FDVH�� LW� LVSUHFLVHO\�WKH�EXUVW�RI�HQHUJHWLF�LRQV�WKDW�JLYHV�WKH�ODVW��DQG��SUREDEO\��FULWLFDO��FRQWULEXWLRQ�WR�WKLVH[FHVV�
�����,RQ�)OX[HV�DQG�:DYHV�LQ�WKH�0DJQHWRVSKHUH
)LUVW�RI�DOO��ZH�VKRXOG�XQGHUVWDQG� WKH�RULJLQ�RI� VWURQJ�YDULDELOLW\�RI� WKH� IOX[HV�� HQHUJ\� VSHFWUXP�DQG� SLWFK�DQJOH� GLVWULEXWLRQ� RI� LRQV� �SURWRQV�� LQ� WKH� ]RQH� RI� TXDVL�WUDSSLQJ� LQ� WKH� GLVWXUEHGPDJQHWRVSKHUH��:H�DOVR�PXVW�WU\�WR�DQVZHU�WKH�TXHVWLRQ�DERXW�WKH�PHFKDQLVP�RI�DFFHOHUDWLRQ�LQ�WKHWULJJHULQJ�EXUVWV�RI�LRQV��7KH�IROORZLQJ�VFHQDULR�VHHPV�WR�EH�PRVW�DGHTXDWH�IRU�WKH�FKDUDFWHULVWLFVGHVFULEHG�DERYH��$W� WKH� HQG�RI� WKH�SUHSDUDWRU\� SKDVH� DQG� ODWHU�� LQ� WKH� ILUVW�PLQXWHV�RI� DFWLYDWLRQH[SDQVLRQ�� WKH� HQKDQFHG� IOX[� DQG� QRQXQLIRUP� GLVWULEXWLRQ� RI� SDUWLFOHV� PDNH� XS� IDYRUDEOHFRQGLWLRQV� IRU�GULYLQJ�ZDYHV�RU� IRUPDWLRQ�RI� IROGV�RQ� WKH� DXURUD�DUF��5HVRQDQFH� LQWHUDFWLRQ�ZLWKWKHVH�ZDYHV�RU�LUUHJXODULWLHV�JHQHUDWHV�D�VHULHV�RI�ORFDO�EXUVWV�RI�WKH�LQWHQVLW\�RI�LRQV��SURWRQV��LQ�DQDUURZ� HQHUJ\� UDQJH�� 7KXV� WKH� LQKRPRJHQHRXV� SDWWHUQ� RI� YDULDWLRQV� RI� HQHUJHWLF� LRQV�ZKLFK�ZH
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IUHTXHQWO\�REVHUYH�FRPHV�LQWR�EHLQJ��6RPH�RI�WKHVH�EXUVWV�DUH�VXIILFLHQWO\�VWURQJ�LQ�RUGHU�WR�FKDQJHWKH� ORFDO� VWUXFWXUH� RI� WKH� PDJQHWLF� ILHOG� DQG� WR� WULJJHU� WKH� LUUHYHUVLEOH� SURFHVV� RI� VXEVWRUPLQVWDELOLW\�GHYHORSPHQW�'XULQJ�PDJQHWRVSKHULF�VXEVWRUPV�DQG��LQ�SDUWLFXODU��LQ�WKH�YHU\�EHJLQQLQJ�RI�D�GLVWXUEDQFH�YDULRXVW\SHV�RI�PDJQHWLF�SXOVDWLRQV� DUH� REVHUYHG�� WKHLU� IUHTXHQFLHV� EHLQJ� FORVH� WR� WKH� J\URIUHTXHQF\� RISURWRQV��)LUVW�RI�DOO��WKH�SXOVDWLRQV�3L%�RU�6,3��6KRUW�,UUHJXODU�3XOVDWLRQV��DUH�ZRUWK\�RI�QRWLFH��7KH6,3�HYHQWV�RQ�WKH�JURXQG�VWURQJO\�FRUUHODWH�ZLWK�HOHFWURQ�SUHFLSLWDWLRQ�HYHQWV� LGHQWLILHG�XVLQJ� WKHGDWD� RI� SKRWRPHWHUV�� UKLRPHWHUV�� DQG� EDOORRQ�PHDVXUHPHQWV� RI�;�UD\� HPLVVLRQ�� 3XOVDWLRQV� ,3'3KDYH�D�PD[LPXP�RI�WKHLU�IUHTXHQF\�RI�RFFXUUHQFH�QHDU����K /7��7KH�PHFKDQLVP�RI�J\URUHVRQDQFHLQWHUDFWLRQ� EHWZHHQ� ZDYHV� DQG� SDUWLFOHV� LV� XVXDOO\� FRQVLGHUHG� WR� H[SODLQ� WKH� RULJLQ� RIPLFURSXOVDWLRQV�� )RU� LUUHJXODU� SXOVDWLRQV� RI� 6,3� DQG� $,3� W\SHV� WKH� LQWHUDFWLRQ� ZLWK� HOHFWURQV� LVHVVHQWLDO��ZKLOH�LQWHUDFWLRQV�ZLWK�SURWRQV�JHQHUDWH�,3'3V��,W�ZDV�VKRZQ�E\�6KHSKHUG�HW�DO��>��@�ZKRVWXGLHG� SDUWLFOH� PHDVXUHPHQWV� RQERDUG� WKH� *(26��� VDWHOOLWH� VLPXOWDQHRXVO\� ZLWK� WKH� DXURUDLQWHQVLWLHV� WKDW�GLSROL]DWLRQ�FRLQFLGHG�ZLWK�D� VKRUW�DPSOLILFDWLRQ�RI�(� ILHOG�XS� WR����P9�P�DQG�DVKRUW�8/)�EXUVW�LQ�WKH�6,3�UDQJH�������+]��7KH�DXWKRUV�FRQFOXGHG�WKDW�WKHVH�ZDYHV�ZHUH�JHQHUDWHGLQ� WKH� HTXDWRULDO� SODQH� DQG� WKDW� WKH\� ZHUH� DVVRFLDWHG� ZLWK� LQGXFWLRQ� ILHOGV�� ,Q� >��@� LW� ZDVGHPRQVWUDWHG�WKDW�VWURQJ�6,3�HYHQWV�REVHUYHG�LQ�WKH�YHU\�EHJLQQLQJ�RI�VXEVWRUPV�FRLQFLGHG�ZLWK�DVKDUS�GLSROL]DWLRQ�RI�WKH�PDJQHWLF�ILHOG�DW�WKH�VDWHOOLWH��,Q�DGGLWLRQ��YHU\�LQWHQVH�VSLNHV�LQ�(�ILHOG������� P9�P�� KDG� EHHQ� REVHUYHG� ������� V� HDUOLHU� WKDQ� 6,3�� ,Q� DXWKRUV
� RSLQLRQ�� LQ� DGGLWLRQ� WRPDQLIHVWDWLRQV�RI�HOHFWURPDJQHWLF�WXUEXOHQFH��WKH�6,3�HYHQWV�FDQ�LQFOXGH�WKH�PDJQHWLF�ILHOG�HIIHFWVUHODWHG�WR�ILOHG�DOLJQHG�FXUUHQWV� IORZLQJ�QHDU�WKH�VDWHOOLWH�ZLWK�D�KLJK�YHORFLW\��5RX[�>��@�VWXGLHGWKH�YDULDWLRQV�RI�SDUWLFOH�IOX[HV�DQG�PDJQHWLF�ILHOG�RQERDUG�WKH�JHRV\QFKURQRXV�*(26���VDWHOOLWHVLPXOWDQHRXVO\�ZLWK�JURXQG�EDVHG�REVHUYDWLRQV�RI�DXURUDH�GXULQJ�VXEVWRUPV��7KH�:76�ZDV�VKRZQWR�EH�DQ�LRQRVSKHULF�PDQLIHVWDWLRQ�RI�D�ODUJH�VFDOH�LQVWDELOLW\�RQ�WKH�ERUGHU�EHWZHHQ�WKH�ILHOG�OLQHVVWUHWFKHG�LQWR�WKH�WDLO�DQG�PRUH�GLSROH�ILHOG�OLQHV��7KH�JUDGLHQW�RI�SDUWLFOH�SUHVVXUH�DQG�D]LPXWK��WRWKH�ZHVW��GULIW�RI�HQHUJHWLF�LRQV�DUH�D�VRXUFH�RI�HQHUJ\� IRU�WKLV�LQVWDELOLW\�RI� WKH�5D\OHLJK��7D\ORUW\SH�� ,Q� WKLV� FDVH�� D� V\VWHP� RI� ILHOG�DOLJQHG� FXUUHQWV� LV� IRUPHG� ZKLFK� ODWHU� FDVFDGHV� WR� VPDOOHUVFDOHV��7KH�DSSHDUDQFH�RI�D�KLJK�IUHTXHQF\�FRPSRQHQW�ZLWK�D�TXDVL�SHULRG�RI���V� �DSSUR[LPDWHO\FRUUHVSRQGV�WR�WKH�ORFDO�J\URSHULRG�RI�LRQV��FRLQFLGHG�WR�:76�SDVVDJH�QHDU�WKH�VDWHOOLWH�SURMHFWLRQRQWR�WKH�LRQRVSKHUH��7KH�GHYHORSPHQW�RI�ODUJH�VFDOH�EHQGV��VKHDU�IORZV��DQG�ZRUWH[HV��DV�ZHOO�DVUHODWLRQV�RI�WKHVH�LQVWDELOLWLHV�WR�SUHVVXUH�JUDGLHQWV��ZDV�VWXGLHG�LQ�>������@�DQG�RWKHU�SDSHUV�7KXV��WKH�DERYH�VXJJHVWHG�H[SODQDWLRQ�RI�EXUVWV�DQG�YDULDWLRQV�RI�HQHUJHWLF�LRQV�DV�SURGXFHG�GXH�WRLQWHUDFWLRQ�ZLWK�HQKDQFHG�DFWLYLW\�RI�ZDYHV�DQG�VSDWLDO�LUUHJXODULWLHV�KDV�VXIILFLHQWO\�FRQYLQFLQJH[SHULPHQWDO�DQG�WKHRUHWLFDO�VXSSRUW�
�����,QMHFWLRQ�RI�3DUWLFOHV�DQG�D�6FHQDULR�RI�([SDQVLRQ�,QVWDELOLW\�RI�6XEVWRUPV
7KH�EXUVWV�RI�HQHUJHWLF�SURWRQV�DQG�HOHFWURQV�LQ�WKH�PDJQHWRVSKHUH�GXULQJ�WKH�VXEVWRUP�H[SDQVLRQZHUH� GHWHFWHG� ORQJ� DJR� DQG� E\� PDQ\� DXWKRUV�� 0F,OZDLQ� >��@� LQWHUSUHWHG� WKHVH� EXUVWV� DVVLPXOWDQHRXV� 
WKURZLQJ�LQ
�� LQMHFWLRQ� RI� HOHFWURQV� DQG� LRQV� LQ� D� ZLGH� HQHUJ\� UDQJH�� DQG� KH� KDVGHWHUPLQHG� WKH�SRVLWLRQ�RI� WKH� LQMHFWLRQ�ERXQGDU\� GHSHQGLQJ�RQ�D�PDJQHWLF�DFWLYLW\� OHYHO��$W� WKHVDPH�WLPH��GHWDLOHG�DQDO\VLV�ZLWK� LPSURYHG�WLPH�UHVROXWLRQ�VKRZV�WKDW� LQMHFWLRQV�RI�HOHFWURQV�DQGSURWRQV�DUH� IDU� IURP�EHLQJ� VLPXOWDQHRXV��$�FHUWDLQ�QDWXUDO� HIIHFW�RI�GHOD\�RI� WKH�SDUWLFOHV�RI�RQHW\SH� FDQ� EH� REWDLQHG� DW� D� VWDWLVWLFDO� DQDO\VLV� GXH� WR� GLIIHUHQW� GLUHFWLRQV� RI� GULIW� IRU� LRQV� DQGHOHFWURQV�� +RZHYHU�� HYHQ� DW� FRUUHFW� DFFRXQWLQJ� IRU� GULIW� HIIHFWV� DQ� DQLVRWURS\� RI� WKH� IOX[HV� RISURWRQV� DQG� HOHFWURQV� ZDV� QRWHG� >��@�� DQG� WKH� H[LVWHQFH� RI� D� YHU\� ORFDO� LQGXFWLRQ� ILHOG� ZDVK\SRWKHVL]HG�WR�H[SODLQ�LW��,Q�>������@�WKH�DSSHDUDQFH�RI�LRQ�EXUVWV�EHIRUH�WKH�EHJLQQLQJ�RI�HOHFWURQ



LQFUHDVH�DQG�PDJQHWLF�ILHOG�GLSROL]DWLRQ�ZDV�REVHUYHG��,Q�>��@�LW�ZDV�REWDLQHG�WKDW�HOHFWURQ�EXUVWV

VRZ
)LJ������$�VFKHPH�RI�WKH�LQGXFWLRQ�ILHOG�JHQHUDWHG�DW�D�ORFDO�LQFUHDVH�RI�WKH�IOX[�RI�HQHUJHWLFLRQV�
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,Q� VSLWH� RI� D� JUHDW� YDULHW\� LQ� GHYHORSPHQW� RI� LQGLYLGXDO� WUDQVLWLRQV� IURP� WKH� JURZWK SKDVH� RI� DVXEVWRUP� WR� LWV� H[SDQVLRQ� SKDVH� �ORFDO� DFWLYDWLRQV� GHWHFWHG� E\� VDWHOOLWHV��� RQH� FDQ� GHVFULEH� WKHIROORZLQJ�FKDLQ�RI�HYHQWV��JUDGXDO�LQFUHDVH�RI�WKH�IOX[�RI�SDUWLFOHV��LRQV�DQG�HOHFWURQV�ZLWK�HQHUJLHVRI� WHQV� RI� NH9�� DW� WKH� HQG� RI� JOREDO� RU� ORFDO� JURZWK SKDVH�� WKHQ� �LQ� D� TXLFN� VHTXHQFH�� D� VKDUSJURZWK�RI�WKH�IOX[�RI�HQHUJHWLF�LRQV��D�GURS�RI�LQWHQVLW\�RI�LRQV�ZLWK�PRGHUDWH�HQHUJLHV��GLSROL]DWLRQRI� WKH�PDJQHWLF� ILHOG�� DQG� DQ� LQFUHDVH� RI� LQWHQVLW\� RI� HQHUJHWLF� HOHFWURQV��:KHQ� WKH� DQDO\VLV�ZDVPDGH�XVLQJ�WKH�GDWD�ZLWK�LQVXIILFLHQW�WLPH�UHVROXWLRQ��WKHVH�HYHQWV�IUHTXHQWO\�ZHUH�QRW�GHFRPSRVHGLQ�D�FKDLQ��7KH\�ZHUH�DVVXPHG�WR�RFFXU�VLPXOWDQHRXVO\��(YHQ�WKH�WLPH�UHVROXWLRQ�DYDLODEOH�IRU�XV�����V��LV�RIWHQ�LQVXIILFLHQW�LQ�RUGHU�WR�UHYHDO�WKH�GHWDLOV�RI�WKLV�SURFHVV��VLQFH�WKH�EHJLQQLQJ�RI�LRQVDFFHOHUDWLRQ�LV�VRPHWLPHV�DKHDG�RI�WKH�EHJLQQLQJ�RI�GLSROL]DWLRQ�E\�D�IHZ�VHFRQGV�DQG��DV�D�UXOH��E\QR�PRUH�WKDQ�������V�,Q� WKLV� VHTXHQFH� RI� VXEVWRUP� LQVWDELOLW\� D� TXLFN� �VHYHUDO� VHFRQGV�� DFFHOHUDWLRQ� RI� HQHUJHWLF� LRQV�SURWRQV��LV�WKH�LQLWLDO�HYHQW�SUHFHGLQJ�WKH�GLSROL]DWLRQ��,I�ZH�FRQWLQXH�WR�EHOLHYH�WKDW�UHGXFWLRQ�RIWKH� FRQYHFWLRQ� HOHFWULF� ILHOG� LV��PRVW OLNHO\�� WKH� JOREDO� IDFWRU� WULJJHULQJ� WKH� H[SDQVLRQ� SKDVH� RIVXEVWRUPV��ZH� FDQ� DVVXPH� WKDW� D� IDVW� LQFUHDVH� RI� WKH� IOX[� RI� HQHUJHWLF� LRQV� FDQ� VHUYH� DV� D� ORFDOWULJJHU�RI�VXEVWRUP�DFWLYDWLRQ�2QH�FDQ�LVRODWH�WKH�IROORZLQJ�FKDUDFWHULVWLF�IHDWXUHV�RI�LRQ�G\QDPLFV����,QFRKHUHQW�EHKDYLRU��ODFN�RI�FRRUGLQDWLRQ�LQ�YDULDWLRQV�RI�HQHUJHWLF�LRQV�LQ�FORVH�OLPLWHG�SDUWV�RIWKHLU�HQHUJ\�VSHFWUXP�LV��DV�ZDV�GHPRQVWUDWHG�DERYH��D�FRPPRQ�SURSHUW\�RI�WKH�GLVWXUEHG�DXURUDOPDJQHWRVSKHUH�� 4XLFN� EXUVWV� DUH� D� VHSDUDWH� FODVV� RI� WKHVH� YDULDWLRQV� FDXVLQJ� VLJQLILFDQWFRQVHTXHQFHV�LQ�WKH�GHYHORSPHQW�RI�VXEVWRUPV����7KH�ULVH�WLPH�RI�LRQ�LQWHQVLW\�YDULHV�IURP�RQH�VHFRQG�WR�D�IHZ�VHFRQGV����7KH�DEVHQFH�RI�GLVSHUVLRQ�LQ�HQHUJ\�LV�WHVWLPRQ\�WR�ORFDO�DFFHOHUDWLRQ�RI�SDUWLFOHV���� 7KH� DFFHOHUDWLRQ� RI� LRQV� RQ� WKH� IURQW� RI� DQ� LQFUHDVH� SURFHHGV� LQ� D� OLPLWHG� HQHUJ\� UDQJH�� WKHDYHUDJH�HQHUJ\�EHLQJ�IURP����WR�����NH9����8SRQ� WHUPLQDWLRQ�RI� WKH� LQWHQVLW\� JURZWK� �DQG� DIWHU� WKH� EHJLQQLQJ� RI� GLSROL]DWLRQ�� WKH� IOX[� RIPRUH�HQHUJHWLF�SDUWLFOHV�LQFUHDVHV��ZKLOH�WKDW�RI�OHVV�HQHUJHWLF�SDUWLFOHV�GHFUHDVHV����7KH�EXUVWV�DUH�GLYLGHG�LQ�WZR�JURXSV�ZLWK�GXUDWLRQ�RI�������V�DQG���������V��7KH�ILUVW�W\SH�GRHVQRW�UHVXOW�LQ�DFWLYDWLRQ��7KH�VHFRQG�W\SH�WULJJHUV�WKH�VXEVWRUP�LQVWDELOLW\�ZLWK�ORFDO�GLSROL]DWLRQ�DQGDFFHOHUDWLRQ�RI�HQHUJHWLF�HOHFWURQV���� 7KH� GURS� RI� LRQ� LQWHQVLW\� DW� WKH� HQG� RI� D� EXUVW� KDV� GLVSHUVLRQ� LQ� HQHUJLHV�� SDUWLFOHV� RI� KLJKHUHQHUJLHV�DUH�VZHSW�DZD\�E\�PDJQHWLF�GULIW�PRUH�TXLFNO\��7KH�GLVSHUVLRQ�DOORZV�RQH�WR�HVWLPDWH�WKHD]LPXWKDO� GLPHQVLRQ� RI� WKH� DFFHOHUDWLRQ� UHJLRQ� DV� ���� GHJUHHV� IRU� VKRUW� EXUVWV� �IRU� � (5 WKLVHTXDOV�DERXW����������NP���7KH�D]LPXWK�H[WHQVLRQ�RI�ORQJ�EXUVWV�FDQ�EH�VXEVWDQWLDOO\�ODUJHU���� $W� ILUVW� WKH� SDUWLFOHV� ZLWK� SLWFK� DQJOHV� RI� DERXW� ��Û� DUH� SUHIHUHQWLDOO\� DFFHOHUDWHG�� 7KHQ� WKHG\QDPLF� FKDQJHV�FDXVHG�E\�GLSROL]DWLRQ�EHJLQ� WR� FRQWURO� LQWHQVLW\� YDULDWLRQV� DQG� WKH� SLWFK�DQJOHGLVWULEXWLRQ�� 7UDQVIRUPDWLRQ� RI� WKH� HQHUJ\� VSHFWUXP� LQ� WLPH� OHDGV� WR� DQ� LQFUHDVLQJ� QXPEHU� RISDUWLFOHV�ZLWK�KLJKHU�HQHUJLHV��WKH�VHFRQG�W\SH�RI�DFFHOHUDWLRQ��
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:H�DUH�JUDWHIXO�WR�DOO�SHUVRQV�ZKR�JRW�DQG�SURFHVVHG�WKH�GDWD�RI�SRODUREVHUYDWRULHV�DQG�WR�$��.RUWK�DQG�+��6LQJHU�IRU�WKH�DFFHVV�WR�WKH�&55(6�GDWD�DQGVWLPXODWLQJ�GLVFXVVLRQV�
5()(5(1&(6���$NDVRIX��6��,���#3RODU�DQG�0DJQHWRVSKHULF�6XEVWRUPV�#�'RUGUHFKW��'��5HLGHO���������,VDHY��(�1���8VKDNRY��6�$���DQG�*DLQDQRY��$�*���*HRSK\VLFDO�'DWD�RQ�WKH6WUXFWXUDO�3DWWHUQV�RI�WKH�&UXVW�LQ�WKH�1RUWKHUQ�3DUW�RI�WKH�3DFLILF�7UDQVLWLRQ=RQH��LQ�#=HPQD\D�NRUD�RVWURYQ\NK�GXJ�L�'DO
QHYRVWRFKQ\NK�PRUHL��9HUNKQ\D\DPDQWL\D#��7KH�&UXVW�RI�,VODQG�$UFV�DQG�)DU�(DVW�6HDV��8SSHU�0DQWOH���0RVFRZ�1DXND����������3XGRYNLQ��0�,���.R]HOORY��9�3���/D]XWLQ��/�/���#HW�DO���)L]LFKHVNLH�RVQRY\SURJQR]LURYDQL\D�PDJQLWRVIHUQ\NK�YR]PXVKFKHQLL#��3K\VLFDO�3ULQFLSOHV�RI)RUHFDVWLQJ�0DJQHWRVSKHULF�'LVWXUEDQFHV���/HQLQJUDG��1DXND����������5RVWRNHU��*���$NDVRIX��6��,���)RVWHU��-�&���#HW�DO��#�0DJQHWRVSKHULF6XEVWRUPV���'HILQLWLRQ�DQG�6LJQDWXUHV��#-��*HRSK\V��5HV��#�������YRO������SS���������������5RVWRNHU��*���$NDVRIX��6��,���%DXPMRKDQQ��:���#HW�DO��#�7KH�5ROHV�RI�'LUHFW,QSXW�RI�(QHUJ\�IURP�WKH�6RODU�:LQG�DQG�8QORDGLQJ�RI�6WRUHG�0DJQHWRWDLO�(QHUJ\LQ�'ULYLQJ�0DJQHWRVSKHULF�6XEVWRUPV��#6SDFH�6FL��5HY��#�������YRO������SS�������������(OSKLQVWRQH��5�'���0XUSKUHH��-�6���DQG�*RJJHU��/�/���:KDW�,V�D�*OREDO�$XURUDO6XEVWRUP"��#5HY��*HRSK\V��#�������YRO������SS��������������0LVKLQ��9�0���6DPVRQRY��9�3���3RSRY��*�9���DQG�6DLIXGLQRYD��7�,���7KUHH3KDVHV�RI�0DJQHWRVSKHULF�6XEVWRUPV�DQG�=RQHV�RI�&RUSXVFXODU�,QMHFWLRQV�LQWR�WKH,RQRVSKHUH��#,VVOHGRYDQL\D�SR�JHRPDJQHWL]PX��DHURQRPLL�L�IL]LNH�6ROQWVD�#�QR�����SDUW����,UNXWVN��������SS������������0LVKLQ��9�0���6DLIXGLQRYD��7���%D]DU]KDSRY��$���#HW�DO��#�7ZR�'LVWLQFW6XEVWRUP�2QVHWV��#-��*HRSK\V��5HV��#�YRO�������QR��$���SS������������������%DNHU��'�1���3XONNLQHQ��7�-���$QJHORSRXORV��9���#HW�DO��#�1HXWUDO�/LQH�0RGHORI�6XEVWRUPV��3DVW�5HVXOWV�DQG�3UHVHQW�9LHZ��#-��*HRSK\V��5HV��#�������YRO������S��������
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����+RQHV��(�:���-U���3ODVPD�)ORZ�LQ�0DJQHWRWDLO�DQG�,WV�,PSOLFDWLRQV�IRU6XEVWRUP�7KHRULHV��LQ�#'\QDPLFV�RI�WKH�0DJQHWRVSKHUH�#�$NDVRIX��6��,���(G��������YRO������SS���������������/XL��$�7���/RSH]��5�(���#HW�DO��#�$�&DVH�6WXG\�RI�0DJQHWRWDLO�&XUUHQW�6KHHW'LVUXSWLRQ�DQG�'LYHUVLRQ��#*HRSK\V��5HV��/HWW��#�������YRO������SS���������������/XL��$�7���2EVHUYHG�)HDWXUHV�LQ�&XUUHQW�'LVUXSWLRQ�DQG�7KHLU�,PSOLFDWLRQV�WR([LVWLQJ�7KHRULHV��LQ�#6SDFH�3ODVPDV��&RXSOLQJ�EHWZHHQ�6PDOO�DQG�0HGLXP3URFHVVHV�#�YRO�����RI�#*HRSK\VLFDO�0RQRJUDSKV�#�$*8�������SS���������������/XL��$�7���3DUWLFOH�6LPXODWLRQ�RI�WKH�&URVV�)LHOG�&XUUHQW�,QVWDELOLW\�LQ�D7KLQ�&XUUHQW�6KHHW��#6L[WK�,QWHUQ��&RQI��RQ�6XEVWRUPV�#�6HDWWOH��������SS�������������6DPVRQ��-�&���0DF$XOD\��$���5DQNLQ��5���#HW�DO��#�6XEVWRUP�,QWHQVLILFDWLRQVDQG�5HVLVWLYH�6KHDU�)ORZ��%DOORRQLQJ�,QVWDELOLWLHV�LQ�WKH�1HDU�(DUWK0DJQHWRWDLO��#7KLUG�,QWHUQ��&RQI��RQ�6XEVWRUPV��,&6�����9HUVDLOOHV��)UDQFH������#�(6$��63���������SS���������������5RX[��$���3HUUHDXOW��3���5REHUW��3���#HW�DO��#�3ODVPD�6KHHW�,QVWDELOLW\5HODWHG�WR�WKH�:HVWZDUG�7UDYHOLQJ�6XUJH��#-��*HRSK\V��5HV��#�������YRO������SS������������������9DPSROD��$��DQG�.RUWK��$���(OHFWURQ�'ULIW�(FKRHV�LQ�WKH�,QQHU�0DJQHWRVSKHUH�#*HRSK\V��5HV��/HWW��#�������YRO������S����������)ULHGHO��5�+�:���.RUWK��$���5HHYHV��*�'���DQG�%HOLDQ��5���2ULJLQ�RI(QHUJHWLF�3DUWLFOH�,QMHFWLRQV�DW�6XEVWRUP�2QVHW�DV�0HDVXUHG�E\�WKH�&55(66SDFHFUDIW�EHWZHHQ���DQG���5#H�DQG�/RV�$ODPRV�*HRVWDWLRQDU\�6DWHOOLWHV��#3URF�RI�WKH�6HFRQG�,QWHUQ��&RQI��RQ�6XEVWRUPV�#�������QR�����SS���������������5DVLQNDQJDV��5���6HUJHHY��9���5HPVHU��*���#HW�DO��#�&XUUHQW�'LVUXSWLRQ6LJQDWXUHV�DW�6XEVWRUP�2QVHW�2EVHUYHG�E\�&55(6��#,QWHUQ��&RQI��RQ�WKH�6XEVWRUPV����)DLUEDQNV��$ODVND�#�������SS���������������3HUU\��&�+��#HW�DO��#�6WDWLVWLFDO�6XUYH\�RI�'LVSHUVLRQOHVV�6XEVWURP,QMHFWLRQV�2EVHUYHG�E\�WKH�&5((6�0,&6�,RQ�6SHFWURPHWHU��#3URF��RI�WKH�7KLUG,QWHUQ��&RQI��RQ�6XEVWRUPV�#�������QR�����SS���������������0D\QDUG��1�&���%XUNH��:�-���%DVLQVND��(�0���#HW�DO��#�'\QDPLFV�RI�WKH�,QQHU0DJQHWRVSKHUH�QHDU�7LPHV�RI�6XEVWRUP�2QVHWV��#-��*HRSK\V��5HV��#�������YRO��������������������/D]XWLQ��/�/���5DVLQNDQJDV��5���DQG�.R]HORYD��7�9���2EVHUYDWLRQV�RI�6XEVWRUP)LQH�6WUXFWXUH��#$QQ��*HRSK\V��#�������SS���������������.R]HORYD��7�9���/D]XWLQ��/�/���DQG�.R]HORY��%�9���'LSROL]DWLRQ�DQG'LVWXUEDQFH�&XUUHQWV�LQ�WKH�0DJQHWRVSKHUH�DFFRUGLQJ�WR�WKH�#&55(6#�6DWHOOLWH'DWD���#*HRPDJQ��$HURQ��#�������YRO������QR�����SS�������������/D]XWLQ��/�/���6WUXFWXUH�RI�WKH�$XURUDO�0DJQHWRVSKHUH�DQG�([SORVLYH3URFHVVHV�RI�D�0DJQHWRVSKHULF�6XEVWRUP��LQ�#)L]LND�RNROR]HPQRJR�NRVPLFKHVNRJRSURVWUDQVWYD#��3K\VLFV�RI�1HDU�(DUWK�6SDFH���$SDWLW\��3RODU�*HRSK\V��,QVW��$SDWLW\��������SS���������������/D]XWLQ��/���%RURYNRY��/�3���.R]HORYD��7�9���#HW�DO��#�,QYHVWLJDWLRQ�RI�WKH&RQMXJDV\�EHWZHHQ�$XURUDO�%UHDNXS�DQG�(QHUJHWLF�(OHFWURQ�,QMHFWLRQ��#-��*HRSK\V�5HV��#�YRO�������QR��$���S������������.R]HORYD��7�9���.R]HORY��%�9���DQG�/D]XWLQ��/�/���6XEVWRUP�/DUJH�,PSXOVLYH(OHFWULF�)LHOGV�2EVHUYHG�E\�#&55(6��6XEVWRUP���#�6W��3HWHUVEXUJ��������S����������/D]XWLQ��/���.RUWK��$���DQG�.R]HORYD��7���)DVW�%XUVWV�RI�+LJK�(QHUJ\�3URWRQVDQG�7KHLU�5ROH�LQ�7ULJJHULQJ�RI�WKH�6XEVWRUP�2QVHW�,QVWDELOLW\��#6L[WK�,QWHUQ�&RQI��RQ�6XEVWRUPV�#�6HDWWOH��������SS���������������.R]HORYD��7�9���/D]XWLQ��/�/���DQG�.R]HORY��%�9���(QHUJHWLF�3DUWLFOH�%XUVWVEHIRUH�WKH�0DLQ�6XEVWRUP�,QMHFWLRQ��#$GY��6SDFH�5HV�#�������YRO������QR�����SS����������������6LQJHU��+�-���6XOOLYDQ��:�3���$QGHUVRQ��3���#HW�DO��#�)OX[JDWH�0DJQHWRPHWHURQ�WKH�&RPELQHG�5HOHDVH�DQG�5DGLDWLRQ�(IIHFWV�6DWHOOLWH��#&55(6#���#-��RI6SDFHFUDIW�DQG�5RFNHWV�#�������YRO������QR�����SS���������������.RUWK��$���.UHPVHU��*���:LONHQ��%���#HW�DO��#�(OHFWURQ�DQG�3URWRQ�:LGH�$QJOH6SHFWURPHWHU��(3$6��RQ�WKH�#&55(6#�6SDFHFUDIW��#-��6SDFHFUDIW�DQG�5RFNHWV�#������YRO������SS����������������0F,OZDLQ��&�(���6XEVWRUP�,QMHFWLRQ�%RXQGDULHV�LQ�#0DJQHWRVSKHULF�3K\VLFV�#�0F&RUPDF��%�0���(G���'RUGUHFKW��'��5HLGHO�������SS�����������
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