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7KH� LQWHQVLW\� RI� WKH� SURWRQV� DW� WKH� LQQHUERXQGDU\�GHFUHDVHG�UDSLGO\��/HW�XV� UHPHPEHUWKDW� RQO\� SUHFLSLWDWLQJ� SDUWLFOHV� DUH� UHFRUGHG�)LJ� �� SUHVHQWV� WKH� GLDJUDP� RI� WKH� LQWHQVLW\GHFUHDVH� DW� WKH� PD[LPXP� RI� WKH� LQQHUERXQGDU\�� 7KH� LQWHQVLW\� LQ� WKH� SRODU� FDS� LVWDNHQ� DV� D� XQLW\�� 5HG� VLJQV� EHORQJ� WR� WKHHYHQLQJ�VHFWRU��RWKHU�WR� WKH�PRUQLQJ�RQH��7KHVROLG� OLQHV� OLQN� PHDVXUHPHQWV� LQ� WKH� VDPHVHFWRUV��7ZR�SRLQWV��VWDUV���EHORQJ�WR�WKH�����
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���� 0H9� 6.,� SURWRQ� GDWD�� 0RUQLQJ� VHFWRUSRLQWV� VKLIWHG� XSZDUG� EHWZHHQ� ��87� DQG��87�ZKLFK�PD\�EH� H[SODLQHG� LI�ZH�VXSSRVHWKDW� QHZ� ERXQGDU\� UHWUHDW� FUHDWHV� � WKH� QHZ6&5�EHOW�7KH� UDWH�RI� WKH� LQWHQVLW\�GHFUHDVH� LV� WKH� VDPHIRU�DOO�PHDVXUHPHQWV� DQG�FDQ�EH�GHVFULEHG� DVIROORZV�
1�W�� �1R�H[S��NW�
ZKHUH�W�±� LV�D� WLPH� LQ�KRXUV�DQG�N� LV�HTXDO� WR�����
)DVW� GHFUHDVH� RI� WKH� UHJLVWHUHG� SURWRQ� IOX[GRHV� QRW� PHDQ� WKH� GHFD\� RI� WKH� VRODU� SURWRQEHOW�� ,W� RQO\� PHDQV� WKH� GLVDSSHDUDQFH� RI� WKHSURWRQ� IOX[� IURP� WKH� ORVV� FRQH�� :KLOHPDJQHWLF�ILHOG�OLQHV�UHFRYHU�GLSRODU�VKDSH��WKHUDWH� RI� WKH� SLWFK� DQJOH� GLIIXVLRQ� RQ� ILHOG� OLQHFXUYDWXUH� GHFUHDVHV� VKDUSO\� DQG� � SDUWLFOHVUHPDLQ� VWDEOH� WUDSSHG�� VRPHWLPHV� IRU� PDQ\GD\V�DV�ZH�ZLOO�VHH�EHORZ�)LJXUH� �� SUHVHQWV� WKH� � G\QDPLFV� RI� WKHSHQHWUDWLRQ� ERXQGDULHV� GXULQJ� � WKH� GRXEOHERXQGDU\� LQWHUYDO�� 7KH� SRVLWLRQ� ZDV� WDNHQ� DWWKH�OHYHO�RI�������IURP�WKH�LQWHQVLW\�PD[LPXP�7KH�RXWHU�ERXQGDULHV�RI�DOO�HQHUJLHV� IURP����WR�������Fw< FRLQFLGH� DQG�PRYH� DZD\� IURPWKH�(DUWK��RU�WR�WKH�KLJKHU�ODWLWXGHV��ZKLOH�WKHLQQHU�ERXQGDU\�RI�����0H9��IRU��VHYHUDO�KRXUVUHPDLQ� VWDEOH� DQG� VOLJKWO\� PRYHV� HDUWKZDUGXQWLO����87�����������$IWHU�WKDW�LW�VKLIWV�IURP/ ���� WR� / ���� � DQG� VRRQ� EHFDPH

XQGLVWLQJXLVKHG� IURP� WKH�PDLQ� 3%��7KLV� VKLIWFRLQFLGHV�ZLWK�WKH�FKDQJH�RI�WKH�SURWRQ�IOX[�LQWKH�LQQHU�ERXQGDU\��VHH�)LJ����DVVRFLDWHG�ZLWKQHZ�6&5�EHOW�IRUPDWLRQ�'RXEOH�ERXQGDU\�HIIHFW�ZDV�DEVHQW�LQ�DOO�WKUHHKLJKHU�0./� HQHUJ\� FKDQQHOV� � �������� �����DQG�������0H9��DQG�LQ�WZR�6.,�FKDQQHOV��7KHUHODWLYH� LQWHQVLW\�RI�����0H9�SURWRQ� IOX[�ZDVRQH� RUGHU� VPDOOHU� WKDQ� ���� 0H9�� WKHUHIRUHHQHUJ\� FXWRII� RI� WKH� HIIHFW� ZDV� VRPHZKHUHEHWZHHQ���DQG�����0H9���+LJK�HQHUJ\�SURWRQVFKDQJH� WKHLU� GULIW� WUDMHFWRULHV� LQ� DFFRUGDQFHZLWK�WKH�UHFRQILJXUDWLRQ�RI�WKH�PDJQHWRVSKHUHGXH� WR� WKH� FRQVHUYDWLRQ� RI� WKH� WKLUG� DGLDEDWLFLQYDULDQW�� ZKLOH� ORZ� HQHUJ\� SURWRQV� DUHGULIWLQJ� VORZO\� FRPSDULQJ� ZLWK� WKHUHFRQILJXUDWLRQ� UDWH� DQG� EHFDPH� WUDSSHG� LQWRFORVHG�RUELWV�
����6RODU�SURWRQ�EHOWV�REVHUYHG�RYHU�%0$
7KH�WUDMHFWRU\�RI�WKH�&RURQDV�)�DW�WKH�����NPDOWLWXGH�PRVW�RI�WKH�IOLJKW�WLPH�ZHQW�EHORZ�WKHUDGLDWLRQ� EHOWV� ZLWK� WKH� H[FHSWLRQ� RI� WKH%UD]LOLDQ� DQG� 6RXWK� $WODQWLF� DQRPDO\�� +HUHZH�FDQ� UHJLVWHU� WKH� UDGLDO� SURILOH� RI� WKH� LQQHUUDGLDWLRQ�EHOWV�DQG�VWXG\�WKHLU�WUDQVIRUPDWLRQ�

)LJ���� 7ZR� VRODU� ����0H9� VRODU� SURWRQ� EHOWV� FUHDWHGDIWHU� WKH�PDLQ� SKDVH�RI� WKH�������������H[WUHPH�VWRUPDV�VHHQ�GXULQJ�VHYHUDO�&RURQDV�)�IOLJKWV�RYHU�%UD]LOLDQDQG�1RUWK�$WODQWLF� � PDJQHWLF� DQRPDO\� LQ� WKH�PRUQLQJRQ� ���������� %ODFN� OLQH� VKRZV� WKH� ������0H9� SURWRQSURILOHV�



�

)LJ����6RODU�SURWRQ�EHOWV� UHJLVWHUHG�GXULQJ� VL[�&RURQDV�)� IOLJKWV�RYHU�1RUWK�$WODQWLF�PDJQHWLF� DQRPDO\� IURP� ��������XQWLO���������
7KH� VDWHOOLWH� WUDMHFWRULHV� FDPH� RYHU� GLIIHUHQWSDUW� RI� WKH� PDJQHWLF� DQRPDO\�� DQG� UHFRUGHGSURILOHV�DUH�YLVLEO\�GLIIHUHQW�IURP�SDVV�WR�SDVV�2QH�FDQ�VHH�WKDW�RQ�)LJXUH���ZKLFK�VKRZV����0H9� SURWRQ� SURILOHV� IRU� � WKUHH� FRQVHTXHQWIOLJKWV� RYHU� %0$� � DW� WKH� PRUQLQJ� RI� WKH2FWREHU����� ������ LPPHGLDWHO\� � DIWHU� WKH� HQGRI� � WKH�PDLQ�SKDVH�RI� WKH� ODVW�2FWREHU� VWRUP�%\� WKH� VROLG� OLQH� PHDVXUHPHQWV� RI� WKH� �����0H9� SURWRQV� VKRZ� RQH� VWDEOH� LQQHU� SURWRQEHOW� ZLWK� PD[LPXP� DW� / ����� 7KH� VDPHPD[LPXP� FDQ� EH� LGHQWLILHG� DOVR� LQ� ����0H9GDWD�� EXW� KHUH� WZR� QHZ� DGGLWLRQDO� � SHDNV� DUHVHHQ� DW� / ���� DQG� / ����� � � 7KHLU� ORFDWLRQFRLQFLGHV� ZLWK� WKH� LQQHU� ERXQGDU\� RI� WKHGRXEOH�ERXQGDU\� SURILOHV� GLVFXVVHG� LQSUHYLRXV� VHFWLRQ� DQG� WKHUH� DUH� QR� GRXEWV� WKDWWKH\� DUH� SRSXODWHG� E\� WUDSSHG� VRODU� FRVPLFUD\V�6RPH� DGGLWLRQDO� 0H9� SURWRQ� EHOWV� ZHUHUHFRUGHG� LQ� DOO� LQVSHFWHG� IOLJKWV� RYHU� %0$IURP� 2FWREHU� ��� WR� 1RYHPEHU� ���� ����� EXWZLWK�GLIIHUHQW� LQWHQVLW\� DQG�SRVLWLRQ��)LJXUH��SUHVHQW� � H[DPSOHV�RI� WKH�%0$�UDGLDO�SURILOHVRI�����0H9�SURWRQV��7KH�QXPEHU�RI�DGGLWLRQDOSHDNV� DW� WKLV� H[DPSOHV� YDULHG� IURP� RQH� RQ2FWREHU� ��� DQG� 1RYHPEHU� ��� WR� WKUHH� RQ

1RYHPEHU���� �7KHUH�ZHUH�QR�DGGLWLRQDO�SHDNVRQ� 2FWREHU� ��� SDVV� RYHU� %0$� LPPHGLDWHO\DIWHU�EHJLQQLQJ�RI� WKH� ILUVW� VWRUP�DQG� WKH�ILUVWFRPSUHVVLRQ�RI�WKH�PDJQHWRVSKHUH�:H� WDEXODWHG� LQWHQVLW\� DQG� SRVLWLRQ� RI� HYHU\LQWHQVLW\�PD[LPXP�IRU� DOO� GD\V� IURP�2FWREHU���WR�1RYHPEHU����DQG�SUHVHQW�UHVXOWLQJ�SORWVLQWHQVLW\� YHUVXV� WLPH� DQG� LQWHQVLW\� YHUVXVSRVLWLRQ��/��E\�)LJXUH���D�DQG�E�$OWKRXJK�WKH�SRVLWLRQ�DQG�LQWHQVLW\�RI�WKH�EHOWVPD[LPXP� DUH� UHFRUGHG� ZLWK� REYLRXVXQFHUWDLQW\� GLVFXVVHG�DERYH�� LW� LV� FOHDUO\� VHHQWKDW�SRLQWV�DUH�FRPELQHG�LQWR�IRXU�JURXSV�ZLWKVLPLODU� LQWHQVLW\� DQG� SRVLWLRQ�� &RQVHTXHQWO\IRXU� VRODU� SURWRQ� UDGLDWLRQ� EHOWV� FDQ� EHLGHQWLILHG�%HIRUH� WKH�H[WUHPH�VWRUPV�VLQJOH�VRODU�SURWRQEHOW� ZDV� VHHQ� DW� / ���� �� )LJ� �D� DQG� WKH� UHGVWDUV�RQ�)LJXUH�����7KLV�EHOW�GLVDSSHDUHG�DW�WKHPRUQLQJ� 2FWREHU� ��� ZKHQ� WKH� � SURWRQSHQHWUDWLRQ� ERXQGDU\� DSSURDFKHG� WKH� (DUWKDQG� SUHYLRXVO\� WUDSSHG� SURWRQV� IRXQG� LWVHOIIUHH�WR�HVFDSH�IURP�WKH�TXDVLWUDSSLQJ�UHJLRQ�'XULQJ�WKH�GLVWXUEHG�LQWHUYDO�IURP�2FWREHU���WR����ZKHQ�RQH�VWRUP�FDPH�DIWHU�DQRWKHU�DQGSHQHWUDWLRQ� ERXQGDU\� PRYH� VHYHUDO� WLPHVWRZDUG�WKH�(DUWK�DQG�EDFN��VHYHUDO�WHPSRUDO



�

)LJ��D� 6&5� EHOWV� PD[LPXP� LQWHQVLW\� YHUVXV� WLPH�YHUWLFDO�EURNHQ� OLQHV� LQGLFDWH� VWDUW� RI� WKH�VXSHUVWRUP�DW������DQG�WKH�HQG�RI�WKH�PDLQ�SKDVH�DW��������WKH�HQG�RI������PDJQHWLF�VWRUP�DQG�WKH�EHJLQQLQJ�RI�WKH���������VXSHUVWRUP�
VRODU�SURWRQ�EHOWV�ZHUH� FUHDWHG� DQG� GHVWUR\HG�)LJ��F��)URP� WKH� ILJXUHV� �� � RQH� FDQ� VHH� WKDW� SRLQWVEHWZHHQ�2FWREHU���� DQG� ��� � GRHV� QRW� EHORQJWR�DQ\�RI� IRXU�VWDEOH�JURXSV��7KDW�HPSKDVL]HVVKRUW�WLPH�RI�WKHLU�OLIH�7ZR� VRODU�SURWRQ�EHOWV� VHHQ� IRU� WKH� ILUVW� WLPHLQ�WKH�PRUQLQJ�RI�2FWREHU�����ZHUH�FUHDWHG�DWWKH� HQG� RI� WKH� ODVW� PDLQ� VWRUP� SKDVH� ZLWKPD[LPXP� / ���� b / �������� �)LJ� ���� WKHLUIRUPDWLRQ�ZDV�UHFRUGHG��DV�GHVFULEHG�DERYH�E\GRXEOH�ERXQGDU\� HIIHFWV�� 7KHUH� ZHUH� QRPDJQHWRVSKHULF�GLVWXUEDQFHV��VWURQJ�HQRXJK�WRGHVWUR\� WKHVH� WZR� EHOWV� XQWLO� 1RYHPEHU� ��PDJQHWLF� VWRUP�� 2QH� FDQ� VHH� WKDW� WKRVH� WZRPD[LPD�H[LVW�ZLWKRXW�VLJQLILFDQW�FKDQJH�RI�WKHDPSOLWXGH� DQG� SRVLWLRQ� �EODFN� FURVVHV� DQGJUHHQ�WULDQJOHV�RQ�)LJ����7KH� WKLUG� DGGLWLRQDO� VRODU� SURWRQ� EHOW� MRLQVSUHYLRXV� WZR� DIWHU� WKH� PRGHUDWH� PDJQHWLFVWRUP�� ZKLFK� RFFXUV� RQ� 1RYHPEHU� ��� 7KHHDUWKZDUG� ERXQGDU\� PRWLRQ� ZDV� QRW� GHHSHQRXJK��/ ���WR�GHVWUR\�WKH�SUHYLRXVO\�FUHDWHGEHOWV�� EXW� GXULQJ� UHYHUVH� ERXQGDU\� PRWLRQVPDOO� EXW� ZHOO� GLVWLQJXLVKHG� SURWRQ� IOX[� ZDVWUDSSHG�ZLWK�WKH�PD[LPXP�RQ�/ ���������EOXHFURVVHV�RQ�)LJ�����7KLV�WKUHH�VRODU�SURWRQ�EHOWVVWUXFWXUH�LV�VKRZQ�IRU�1RYHPEHU��� DW��)LJ��H�:H� GR� QRW� NQRZ� WUDSSHG� SURWRQ� SLWFK� DQJOHGLVWULEXWLRQ�� EXW� LI� LV� OHJLWLPDWH� WR� H[WHQGPHDVXUHG�SURILOH� WR� WKH�HTXDWRULDO� UHJLRQ�� WKLVXQLTXH� IRXU�EHOW� VWUXFWXUH� ZLOO� KDYH� DQDSSHDUDQFH��LOOXVWUDWHG�E\�)LJ����

)LJ� �E� 636� PD[LPXP� LQWHQVLW\� YHUVXV� SRVLWLRQ� /�� WKHVLJQV�DUH�WKH�VDPH�DV�LQ�ILJ���D
0HDVXUHPHQWV� RQ� 1RYHPEHU� ��� ZHUH� XVHGZKHQ�6&5�LQWHQVLW\�GHFUHDVHG�HVVHQWLDOO\� DQGWKHUHIRUH� SDUWLFOH� IOX[� EHKLQG�3%�ZDV� VHHPO\VPDOOHU�WKDQ�LQ�WZR�LQQHU�6&5�EHOWV�$IWHU� WKH� PDJQHWLF� VWRUP� RI� ��������� WKHUDGLDO� SURILOH� RI� WKH� WUDSSLQJ� UHJLRQ� ZDVFKDQJHG� DJDLQ�� WZR� RXWHU� VRODU� SURWRQ� EHOWVGLVDSSHDUHG�� WKH� LQQHU� EHOW� VXUYLYHG� EXW� � ZDVQRWLFHDEO\� VKLIWHG� HDUWKZDUG� IURP� / ����� WR/ ���� DSSURDFKLQJ� FORVHU� WR� WKH� PDLQ� LQQHUUDGLDWLRQ�EHOW��7KHUH�ZHUH�QR�VRODU�FRVPLF�UD\VUHJLVWHUHG� GXULQJ� WKLV� VWRUP� DQG� WKHUHIRUHDGGLWLRQDO�6&5�EHOWV�KDYH�QRW�EHHQ�FUHDWHG�

)LJ�����5HFRQVWUXFWLRQ�RI�WKH�PDLQ�LQQHU�SURWRQ�EHOW����DQG� WKUHH� VRODU� SURWRQ� EHOWV� ������ IURP� WKH� &RURQDV�)PHDVXUHPHQWV� RI� ���������� ���� �� FXUUHQW� SRVLWLRQSHQHWUDWLRQ�ERXQGDU\�



�

)LJ� ��D� 7UDFHV� RI� WKH� HQHUJHWLF� SURWRQV� LQ� WUDQVLWRU\6&5�EHOW���������

)LJ���E��3URWRQV� DQG� DOSKD�SDUWLFOHV� LQ� WUDQVLWRU\� 6&5EHOW���������
7KH� QHZ� SURILOH� � ZLWK� RQH� VRODU� SURWRQ� EHOWUHPDLQV�GHWHFWDEOH�GXULQJ�RQH�PRQWK� �EXW� WKHDPSOLWXGH�RI�WKH�/ ����SHDN�GHFUHDVHG�UDSLGO\DV�VKRZQ�E\�)LJ�����:K\�WLPH�KLVWRU\�RI�VRODUSURWRQ�EHOWV�FKDQJHG�DIWHU�1RYHPEHU����VWRUPIURP�VWDELOLW\�WR�IDVW�GHFD\�UHPDLQV�XQFOHDU�
����2Q�WKH�HQHUJ\�VSHFWUXP�RI� WKH� WUDSSHGVRODU�SURWRQV'XULQJ�WKH�IRUPDWLRQ�RI� WKH�GRXEOH�ERXQGDU\ZH� GLG� QRW� IRXQG� HIIHFW� LQ� WKH� KLJK� HQHUJ\SURWRQ� FKDQQHOV� �(!��� 0H9�� RI� WKH� 0./VSHFWURPHWHU�� ,Q� WKH� VRODU� SURWRQ� EHOWVPHDVXUHG�DIWHU�WKH�PRUQLQJ�RI�2FWREHU����DOVRWKHUH�ZHUH�QR�SURWRQV�ZLWK� HQHUJ\�PRUH� WKDQ��� 0H9�� ([DPLQDWLRQ� RI� WKH� 6&,PHDVXUHPHQWV��RYHU�%0$�GXULQJ������

)LJ�� ��� 'HSHQGHQFH� RI� WKH� UHODWLYH� LQWHQVLW\� DQGSRVLWLRQ� RI� WKH� LRQV� PD[LPXP� IURP� WKH� HQHUJ\� � LQWUDQVLWRU\�6&5�EHOW���������
PDJQHWLF�VWRUP�VHVVLRQ�VKRZV�WKDW�PRVW�RIWHQWUDSSLQJ�HIIHFW��ZDV�UHFRUGHG�RQO\�LQ��WZR�ORZ�HQHUJ\� VRODU� SURWRQ� FKDQQHOV� DQG� LQ� RQH� FDVHRQO\�LQ����������0H9�FKDQQHO�DORQH�%XW�WKHUH�ZDV�RQH�RUELW�RYHU�%0$�RQ�2FWREHU���� DW� ����� 87�� ZKHQ� LQWHQVLW\� RI� WKH� VRODUFRVPLF�UD\V�ZDV�DW�PD[LPXP��ZKLFK�JDYH�WKHSRVVLELOLW\� WR�PHDVXUH� WUDSSLQJ� HIIHFW� LQ� KLJKHQHUJ\� FKDQQHOV�� � 7KH� FRXQWLQJ� UDWHV� LQ� WKHWHPSRUDU\� SURWRQ� EHOW� � UHJLVWHUHG� E\� ��� ���0H9�FKDQQHO�ZDV�RQO\������RI� WKH�SRODU�FXSLQWHQVLW\��EXW�VWLOO�ZHOO�DERYH� WKH�EDFNJURXQG�)LJXUHV� ��D� VKRZV� WKH� PHDVXUHPHQWV� LQ� IRXU0./� FKDQQHOV� DQG� ILJXUH� ��E� SUHVHQWVPHDVXUHPHQWV� LQ� WZR� 6.,� SURWRQ� DQG� WZRDOSKD�SDUWLFOH�FKDQQHOV�
7KH� HIIHFW� ZDV� SUHVHQW� LQ� DOO� SURWRQ� HQHUJ\FKDQQHOV�
5HODWLYH�LQWHQVLW\�RI�WKH�SDUWLFOHV�LQ�WKH�EHOW�DVFRPSDUHG� ZLWK� WKH� SRODU� FDS� IOX[� GHFUHDVHZLWK�WKH�HQHUJ\�DV�VKRZQ�E\�ILJXUH�����(QHUJ\GHSHQGHQFH�FDQ�EH�DSSUR[LPDWHG�E\�WKH�SRZHUORZ�1� �1R�(�N ZKHQ��N  �����,Q� WKLV� FDVH� RQH� FDQ� VHH� WKDW� DOSKD� SDUWLFOHVZHUH��WUDSSHG�DV�ZHOO��$OSKD�SDUWLFOH�HQHUJLHVSHU�QXFORQ�ZHUH�SORWWHG��WKHLU�LQWHQVLW\��GR� ILWZHOO� ZLWK� SURWRQ� GLVWULEXWLRQ�� ,W� LV� QRWVXUSULVLQJ�� � EHFDXVH� SDUWLFOHV� PDJQHWLF� GULIWYHORFLW\� � GHSHQG� RQ� WKH� HQHUJ\� SHU� QXFORQYDOXH�



�

���',6&866,21
7KHUH�DUH�WZR�HYLGHQW�UHDVRQV�ZK\�GHVFULEHGVRODU�SURWRQ�WUDSSLQJ�FDQQRW�EH�H[SODLQHG�E\6&�LQMHFWLRQ�PRGHO��,W�LV�FOHDU��WKDWHIIHFWLYHQHVV�RI�WKLV�PHFKDQLVP�GHSHQGV�RQWKH�SDUWLFOH�HQHUJ\��6KLIWHG�HDUWKZDUG�DQGDFFHOHUDWHG�SURWRQ�PXVW�KDYH�VXIILFLHQW�GULIWYHORFLW\�WR�EH�DEOH�WR�GULIW�IURP�GD\VLGH�WRQLJKWVLGH�VHFWRU�EHIRUH�WKH�HQG�RI�WKH�SRVLWLYH6&�LPSXOVH��2WKHUZLVH�LW�ZLOO�EH�DGLDEDWLFDOO\UHWXUQHG�WRW�WKH�SUHYLRXV�UDGLDO�GLVWDQFH�ZLWKUHVXOWLQJ�]HUR�DFFHOHUDWLRQ��'ULIW�SHULRG�PLJKWEH�HVWLPDWHG�E\�WKH�IROORZLQJ�HPSLULFDOUHODWLRQ�

/(7 ��  
ZKHUH�L LQ�PLQXWHV�DQG��(�±�SDUWLFOH�HQHUJ\�LQ0H9�)RU�WKH�����0H9�SURWRQV��7� ���������PLQXWHVDW�/� ����ZKLFK�LV�PXFK�PRUH�WKDQ�6&�SXOVHGXUDWLRQ������V���WKHUHIRUH��6&�LQMHFWLRQPHFKDQLVP�LV�QRW�HIIHFWLYH�IRU�VXFK�ORZHQHUJ\�SDUWLFOHV�6HFRQG�UHVWULFWLRQ�IROORZV�IURP�WKH�HVWLPDWLRQRI�WKH�YDOXH�RI�SDUWLFOH�UDGLDO�VKLIW�//�GXULQG6&��,W�FDQ�EH�FDOFXODWHG�DFFRUGLQJ�WR��>3DYORYb DO��������@�DV �

���� ¸̧̧̧¹¹··¨̈̈̈©©§§ ������  ��  GG LIPD[LI //+RK///
ZKHUH�/L DQG�/I DUH� LQLWLDO� DQG� ILQDO� SDUWLFOHUDGLDO� SRVLWLRQ��+R DQG� KPD[±� PDJQLWXGH� DQGPD[LPDO� GHYLDWLRQ� RI� PDJQHWLF� ILHOG� DW� WKH(DUWK¶V�VXUIDFH��%HIRUH�WKH�6&�3%�ZDV�ORFDWHGDW�/ �����ZKLOH�PD[LPXP�RI�WKH�QHZ����0H9EHOW� DIWHU� 6&� GXULQJ� WKH� HDUO\� � PRUQLQJVDWHOOLWH�SDVV�ZDV�UHJLVWHUHG�DW�/ �����)RU�VXFKUDGLDO�VKLIW�RQH�QHHG��KPD[  ������Q7��ZKLFK�LV��WLPHV�PRUH�WKDQ�UHJLVWHUHG�YDOXH��:KLFK�DOVRSURYHV� WKDW� 6&� LQMHFWLRQ� PRGHO� LV� QRWDSSURSULDWH�IRU�WKH�H[SODQDWLRQ�RI�WKH�REVHUYHGHIIHFWV�

)LJ� ��� 6&5� ����0H9� EHOW� LQWHQVLW\� YHUVXV� WLPH� SORW�/ ����� EHIRUH� DQG� ����� DIWHU� 1�YHPEHU� ���� ����PDJQHWLF�VWRUP�
$OWHUQDWLYH�H[SODQDWLRQ�RI�WKH�IRUPDWLRQ�RI����0H9�6&5�EHOW�GXULQJ� WKH�IDVW�PDJQHWRVSKHUHUHFRQILJXUDWLRQ�GRHV�QRW�HQFRXQWHU� VLJQLILFDQWGLIILFXOWLHV��,W�FRPSULVH�IROORZLQJ�VHTXHQFH�RIWKH� SURFHVVHV� UHODWHG� WR� WKH� WUDSSLQJ� RI� WKHVRODU�FRVPLF�UD\V�LQWR�WKH�LQQHU�PDJQHWRVSKHUHVWDUWV�DIWHU�WKH�FRPPHQFHPHQW�RI�WKH�PDJQHWLFVWRUP�
���&KDQJH�RI�WKH�PDJQHWRVSKHUH�FRQILJXUDWLRQEULQJ� WKH� LQQHU� ERXQGDU\� RI� WKH� TXDVWUDSSLQJUHJLRQ� �DQG� RI� WKH� DXURUDO� ]RQH�� WRZDUG� WKH(DUWK����5DGLDWLRQ�EHOW�SDUWLFOHV��HOHFWURQV�DQG� LRQV�EHKLQG�WKH�3%�ZKLFK�ZHUH�SUHYLRXVO\�WUDSSHG�WUDQVIHU�WR�WKH�RSHQ�RUELWV�DUH�IUHH�WR�OHDYH�WKHPDJQHWRVSKHUH����,I��VRODU�FRVPLF�UD\V�DUH�SUHVHQW�LQ�WKH�QHDU�HDUWK� LQWHUSODQHWDU\� VSDFH�� WKHQ� WKHTXDVLWUDSSLQJ� UHJLRQ� ZLOO� EH� ILOOHG� E\� 6&5�SRVVLEO\��E\�WKH�GLIIXVLRQ��SRVVLEO\�WKURXJK�WKH//%/���� 'XULQJ� WKH� VWHS�OLNH� UHFRYHU\� RI� WKHPDJQHWRVSKHUH� DQG� DVVRFLDWHG� UHWUHDW� RI� WKH6&5� SHQHWUDWLRQ� ERXQGDU\�� SDUW� RI� WKH� VRODUFRVPLF�UD\�IOX[�ZLOO�WUDQVIHU�WR�WKH�FORVHG�GULIWRUELWV�DQG�FUHDWH�QHZ�VRODU�FRVPLF�UD\V�EHOW���,WPD\�EH�ZLSHG�RXW�E\�WKH�IROORZLQJ�HDUWKZDUGVKLIW� RI� WKH� ERXQGDU\�� RU� UHPDLQV� VWDEOH� ORQJDIWHU� WKH� HQG� RI� WKH� PDJQHWLF� VWRUP�� 7KHUHPLJKW� EH� WZR� RU�PRUH� VXFK� EHOWV� DIWHU� VWURQJVWUXFWXUDWHG�PDJQHWLF�VWRUPV����,QGXFHG�HOHFWULF�ILHOG�GXULQJ�PDJQHWRVSKHUHUHFRYHU\�ZLOO�VKLIW�WKH�LQQHU�EHOWV�HDUWZDUG�
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)ROORZLQJ� VWHSV� RI� � VRODU� FRVPLF� UD\VG\QDPLFV�PD\�EH�FRQFHLYHG�IURP�WKH�DQDO\]HGREVHUYDWLRQV�EDVHG�RQ�WKLV�PRGHO�������� � a� ����� 87�� 3HQHWUDWLRQ� ERXQGDU\DSSURDFKHG� WR� / ���� DQG� SUHYLRXVO\� H[LVWHG63%�DW�/ �����YDQLVKHG��SDUWLFOH�RUELWV�EHFDPHRSHQ� DQG� WKH\� OHIW� WKH� PDJQHWRVSKHUH�� �������� 6HYHUDO� 63%� ZHUH� FUHDWHG� DQGGHVWUR\HG�GXH�WR�WKH�3%�PRWLRQ�������� �����87�� 7KH� LQQHUPRVW� 63%� ZDVFUHDWHG� ZLWK� WKH� EHJLQQLQJ� RI� WKH� PDJQHWLFVWRUP� UHFRYHU\� SKDVH� GXULQJ� WKH� 3%� UHWUHDWIURP�/ ������������ �����87�� 3%� UHWUHDW� IURP� � / ���� WR/ ���� FUHDWHG� WKH� VHFRQG� 63%�� )RU� WKH� ILUVWWLPH� ERWK� 63%� ZHUH� VHHQ� E\� &RURQDV�)GHWHFWRUV� GXULQJ� IOLJKWV� RYHU� %0$� DW� WKHPRUQLQJ�RI�2FWREHU�������������a�����87��0RGHUDWH�PDJQHWLF�VWRUPFDXVHG�HDUWKZDUG�3%��PRWLRQ�GRZQ�WR�/ ��������DW������87�ZLWK�IROORZLQJ�UHWUHDW�WR� / ��$V� D� UHVXOW� QHZ� 63%� ZDV� FUHDWHG� ZLWKPD[LPXP� DW� / ����� ZKLOH� WZR� SUHYLRXVO\FUHDWHG�63%�UHPDLQ�XQDIIHFWHG���������� � 7ZR� RXWHU� 63%� GLVDSSHDUHG� ZKHQ3%� DSSURDFKHG� DSSUR[LPDWHO\� WR� / ����� 7KHLQQHU� 63%� VXUYLYHG� EXW� VKLIWV� LQZDUG� � � IURP/ �����WR�/ �����'LVWDQFH�IURP�WKH�LQQHU�EHOWGHFUHDVHV� WR� ��������5H�� � 1HZ�63%�ZHUH� QRWFUHDWHG� GXULQJ� WKLV� VWRUP� EHFDXVH� LW� ZDV� QRWDFFRPSDQLHG� E\� WKH� DFFHOHUDWLRQ� RI� WKH� VRODUFRVPLF�UD\V�
7UDSSLQJ� RI� 6&5� SDUWLFOHV� GXULQJ� SHQHWUDWLRQERXQGDU\� UHWUHDW� LV� D� FHQWUDO� SDUW� RI� WKLVSURFHVV��WKHUHIRUH��LV�QHFHVVDU\�WR�GLVFXVV�LW�LQPRUH� GHWDLOV�� 7\SLFDO� WLPH� RI� WKHPDJQHWRVSKHUH� UHFRQVWUXFWLRQ� HTXDOV� WRVHYHUDO� PLQXWHV�� )RU� H[DPSOH� FKDQJH� RI� WKHPDJQHWLF� ILHOG� UHJLVWHUHG� E\� *(26���� RQ2FWREHU� ���� ������ � ZKHQ� PDJQHWRVSKHUHERXQGDU\� � ZDV� SDVVLQJ� DZD\� IURP� WKH� (DUWK�WRRN� ��� PLQXWHV��0DJQHWLF� GULIW� SHULRG� IRU� �0H9 DQG����0H9�SURWRQV�DW�/ ���LV�DERXW���PLQXWHV�DQG����V�DFFRUGLQJO\��7KDW�PHDQV�WKDWHQHUJHWLF� SURWRQV� DUH� GULIWLQJ� WRR� IDVW� DQGOHDYH� PDJQHWRVSKHUH� ZLWKRXW� UHVSRQG� IRUPDJQHWRVSKHUH�UHFRQILJXUDWLRQ��/RZ�HQHUJ\��0H9� SURWRQV� GULIWV� ��� WLPHV� VORZHU� DQG� FDQUHPDLQ�DW�WKH�WUDSSLQJ�RUELWV�

7KH� SUREDELOLW\� � IRU� SURWRQV� �DQG� LRQV�� WREHFDPH� WUDSSHG� GHFUHDVH� ZLWK� HQHUJ\� ZKLFKIROORZV�IURP�WKH�PRGHO�LV�LQGHHG�VXSSRUWHG�E\RXU�REVHUYDWLRQV�� �7KH� VWHHS�HQHUJ\� VSHFWUXPRI� WKH�6&5�ZLOO� DGGLWLRQDOO\� LQIOXHQFH� RQ� WKHVKDUS� FXWRII� DW� ����� 0H9� RI� WKH� HQHUJ\SRSXODWLRQ� LQ� WKH� VRODU� UDGLDWLRQ� EHOWV�� � ,W� LVSRVVLEOH����WKDW��YHU\�IDVW�3%�VKLIW�PD\�SURYLGHWUDSSLQJ�RI�PRUH�HQHUJHWLF�SDUWLFOHV�
)URP� 1RYHPEHU� �� WLOO� 1RYHPEHU� ��� XQLTXHLQQHU�SURWRQ�EHOW� VWUXFWXUH�ZDV� REVHUYHG�ZLWKRQH�XVXDO�VWDEOH�LQQHU�EHOW�DQG�WKUHH�DGGLWLRQDO6&5�EHOWV�DV�VKRZQ�E\�ILJXUH����2I� FDXVH�� LW� LV� FRUUHFW� LI� WKH� WUDSSHG� SURWRQVKDYH�QRUPDO�SLWFK�DQJOH�GLVWULEXWLRQ��$FWXDOO\Z� GR� QRW� NQRZ� UHDO� 3$'� DQG� REVHUYHGVWUXFWXUH� PLJKW� EH� WKH� VDPH� LI� DVVRFLDWHGWUDSSHG�SDUWLFOH� LQFUHDVHV� DUH� UHVWULFWHG� WR� WKHSLWFK� DQJOHV� FORVH� WR� WKH� ORVV� FRQH�,QYHVWLJDWLRQ�RI�WKH�UHDO�3$'��LV�DQ��LPSRUWDQWWDVN�IRU�WKH�IXWXUH�SURJUHVV�'XULQJ� WKH� SURWRQ� SHQHWUDWLRQ� � ERXQGDU\UHWUHDW�� FKDQJH� RI� WKH� SLWFK� DQJOH� GLVWULEXWLRQRI�WKH�SDUWLFOHV�UHPDLQLQJ�LQ�WKH�EHOW�PXVW�WDNHSODFH��%HIRUH� WKDW� LQ� WKH� TXDVLWUDSSLQJ� UHJLRQPRVW� SUREDEO\� LW� ZDV� LVRWURSLF� GXH� WR� WKHSLWFK�DQJOH� GLIIXVLRQ� RQ� WKH� PDJQHWLF� ILHOGOLQHV� FXUYDWXUH�� $IWHU� WKH� UHFRQILJXUDWLRQ� RIWKH� PDJQHWRVSKHUH�� PDJQHWLF� ILHOG� OLQHVEHFDPH� PRUH� GLSRODU�� DQG� � � SLWFK�DQJOHGLIIXVLRQ� GHFUHDVHV� UDSLGO\�� 3UHFLSLWDWLQJ� IOX[GHFUHDVHV�WHQIROG�LQ�����KRXUV�
6ORFXP�HW�DO���>����@�UHSRUWHG�WKDW�DIWHU1RYHPEHU����������PDJQHWLF�VWRUP�6&5�EHOWUHPDLQV�DW�OHDVW�GXULQJ�RQH�\HDU��2XU�UHVXOWVVKRZ�WKDW�QHZ�UDGLDWLRQ�EHOW�UHPDLQV�ZLWKRXWVHQVLEOH�FKDQJHV�XQWLO�WKH�QH[W�VWURQJPDJQHWLF�VWRUP��PRUH�WKDQ����GD\V���%XW�DIWHU1RYHPEHU����PDJQHWLF�VWRUP�WKH�LQWHQVLW\�RI����0H9�SURWRQV�LQ�WKH�6&5�EHOW�DW�/ ���JUDGXDOO\�GHFUHDVHV�DQG�ILQDOO\�OHVV�WKDQ�LQRQH�PRQWK�WKLV�EHOW�GLVDSSHDUHG���ILJ�������7KHSUREOHP�RI��WKH�VWDELOLW\�RI�DGGLWLRQDO�LQQHUUDGLDWLRQ�EHOWV�ZLOO�EH�VWXGLHG�LQ�D�VHSDUDWHSDSHU�
7KH� SURFHVV� RI� WKH� HURVLRQ� RI� WKH� SUHYLRXVO\H[LVWLQJ�EHOWV�E\�WKH�3%�LQZDUG�PRWLRQ�PLJKW
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EH�LPSRUWDQW�QRW�RQO\�IRU�0H9�SURWRQV�EXW�IRUWKH� WUDSSHG� SDUWLFOHV� RI� KLJKHU� HQHUJ\�0HQWLRQHG�E\�%RVWUHP�HW�DO��>����@�YDULDWLRQVRI� WKH� SDUWLFOH� LQWHQVLW\� DW� / ���� GXULQJPDJQHWLF�VWRUPV��ERWK�LQFUHDVHV�DQG�GHFUHDVHVPLJKW�EH�XQGHUVWRRG�E\�WKH�3%�PRWLRQ�PRGHO�,W� LV� QHFHVVDU\� WR� PHQWLRQ� WKDW� LQWHQVLW\GHFUHDVH�LQ�WKH�LQQHU�EHOW�GXULQJ�2FWREHU�����PDJQHWLF�VWRUP�ZDV�UHFRUGHG�E\�/RRSHU�HW�DO��>����@�� 7KH\� PHQWLRQHG� GLVWRUWLRQ� RI� WKHPDJQHWRVSKHUH� DV� RQH� RI� WKUHH� SRVVLEOHH[SODQDWLRQ�RI�WKLV�GHFUHDVH��DOWKRXJK�ZLWKRXWGLVFXVVLRQ� DQG� ZLWK� ODUJH� TXHVWLRQ� VLJK�$XWKRUV� RI� WKLV� ZRUN� GRHV� QRW� IRXQG� HIIHFWVGLVFXVVHG� LQ�RXU�SDSHU� EHFDXVH� WKH\� DQDO\]HGPHDVXUHPHQWV�RI�WKH�SURWRQV�ZLWK�HQHUJ\�!���0H9�DQG�XVHG�ODUJH�WLPH�DYHUDJLQJ�
7KHUHIRUH�� DORQJ� ZLWK� WKH� ROG� NQRZQ� VRXUFHVRI�WKH�LQQHU�UDGLDWLRQ�EHOWV��VXFK�DV�FRVPLF�UD\QHXWURQ� DOEHGR� DQG� UDGLDO� GLIIXVLRQ� VRODUFRVPLF� UD\V�FRQWULEXWLRQ�PLJKW�EH� FRQVLGHUHGDV� ZHOO�� $V� DQ� DFFHSWHG� PHFKDQLVP� RI� WKLVFRQWULEXWLRQ� FKDUJHG� SDUWLFOH� LQMHFWLRQ� ZLWKDGGLWLRQDO� DFFHOHUDWLRQ� KDV� EHHQ� FRQVLGHUHG�$ORQJ� ZLWK� 6&� LQMHFWLRQ� PRGHO�� SRVVLEOHLQMHFWLRQ� GXULQJ� PDJQHWLF� ILHOG� UHFRYHU\�GLSRODUL]DWLRQ�� KDYH� EHHQ� VXJJHVWHG� �3DYORYHW�DO�����������:KDW�LV�SURSRVHG�LQ�RXU�VWXG\�LVD� QHZ� � DQG� UDWKHU� VLPSOH� PHFKDQLVPGHVFULELQJ��KRZ�0H9�VRODU�FRVPLF�UD\V�FDQ�EHGLUHFWO\� WUDSSHG� ZLWKRXW� DGGLWLRQDODFFHOHUDWLRQ�� 7KHUH� DUH� QR� GRXEWV� DERXW� WKH6&5� RULJLQ� RI� WKHVH� QHZ� EHOW� SRSXODWLRQEHFDXVH� ZH� FDSWXUH� WKH� SURFHVV� RI� WKH� EHOWIRUPDWLRQ� LQ� DFWLRQ�GXULQJ�GRXEOH�SHQHWUDWLRQERXQGDU\�LQWHUYDO�
7KH� HURVLRQ� SURFHVV� PD\� LPSRVH� FHUWDLQUHVWULFWLRQV�IRU�WKH�PHFKDQLVP�RI� WKH�UHVRQDQWDFFHOHUDWLRQ�DQG�LQMHFWLRQ�GXULQJ�6&�GLVFXVVHGLQ� LQWURGXFWLRQ� DV� DQ� LPSRUWDQW� VRXUFH� RI� WKHUDGLDWLRQ� EHOW�� � 3%�PRWLRQ� VWDUWV� DIWHU� WKH� 6&DQG� FDQ� GHVWUR\� HQKDQFHG� HQHUJHWLF� SDUWLFOHIOX[� DFFHOHUDWHG�SUHYLRXVO\� HLWKHU� E\� IDVW� 6&�W\SH�LQMHFWLRQ�RU�E\�VORZ�UDGLDO�GLIIXVLRQ�%RWK� SURFHVVHV�� FUHDWLRQ� RI� 6&5� EHOWV� DQGHURVLRQ�RI�SUHYLRXVO\�H[LVWHG�WUDSSHG�SDUWLFOHV

PLJKW� EH� LPSRUWDQW� IRU� WKH� VSDFH� ZHDWKHUUDGLDWLRQ�PRGHOV�$V� WKH� FORVHVW� UHFRUGHG� SRVLWLRQ� RI� WKH� 3%ZDV�DW�/ ��� WKH�LQQHU�EHOW�SDUW�DW�/���ZLOO�EHFRQVHUYHG�GXULQJ�H[WUHPH�PDJQHWLF�VWRUPV����&21&/86,216
6RODU�SURWRQ�WUDSSLQJ�LQWR�WKH�LQQHUPDJQHWRVSKHUH��/ �����KDYH�EHHQ�REVHUYHGSUHYLRXVO\�GXULQJ�VHYHUDO�PDJQHWLF�ED\V�$FFHSWHG�H[SODQDWLRQV�ZHUH�EDVHG�RQ�UHVRQDQWSDUWLFOH�UDGLDO�LQMHFWLRQ��GXULQJ�6&��6&�W\SHLQMHFWLRQ��ZDV�UHJLVWHUHG�E\�&55(6�VDWHOOLWHSDUWLFOH�GHWHFWRUV��UHFHLYH�WKHRUHWLFDOH[SODQDWLRQ�DQG�UHSURGXFHG�E\�FRPSXWHUPRGHOLQJ��7KLV�PHFKDQLVP�GHPDQG�ODUJHDPSOLWXGH�RI�WKH�6&�LPSXOVH�IRU�GHHS�LQMHFWLRQLQWR�WKH�LQQHU�PDJQHWRVSKHUH�DQG�LV�UHVWULFWHGIRU�WKH�VRODU�SURWRQV�ZLWK�HQHUJLHV�!���0H9�6&5�EHOW�FUHDWHG�E\�6&�LQMHFWLRQ�PLJKW�EHGHVWUR\HG�GXULQJ�WKH�PDLQ�SKDVH�E\�LQZDUGPRWLRQ�RI�WKH�6&5�SHQHWUDWLRQ�ERXQGDU\�DVGHVFULEHG�LQ�SUHVHQW�SDSHU�
,Q�D�SUHVHQW�SDSHU�ZH�SURSRVH�QHZ�W\SH�RI6&5�WUSSLQJ�LQWR�WKH�LQQHU�PDJQHWRVSKHUHVXSSRUWHG�E\�WKH�DQDO\VLV�RI�WKH�H[SHULPHQWDOGDWD��7KH�WUDSSLQJ�RI�VRODU�SURWRQV��LRQV�ZKLFK�SHQHWUDWH�LQWR�WKH�LQQHU�PDJQHWRVSKHUHGXULQJ�WKH�PDLQ�SKDVH�RFFXUV�DV�D�UHVXOW�RI�WKHWUDQVLWLRQ�IURP�WKH�RSHQ�WR�WKH�FORVHG�GULIWSDWKV�GXULQJ�WKH�UHFRYHU\�RI�WKHPDJQHWRVSKHUH�FRQILJXUDWLRQ�ZLWKRXWDGGLWLRQDO�DFFHOHUDWLRQ�DQG�LQMHFWLRQ��,QMHFWLRQHIIHFW��ZDV�UHFRUGHG��EXW�LW�GLG�QRW�SOD\�WKHPDMRU�UROH�&RQVLGHUHG�PHFKDQLVP�ZRUNV�HIIHFWLYHO\�RQO\LI��WKH�LPSXOVLYH�UHFRYHU\�RI�WKHPDJQHWRVSKHUH�FRQILJXUDWLRQ�ZDV�UDWKHU�IDVWDV�FRPSDUHG�ZLWK�WKH�SDUWLFOH��PDJQHWLF�GULIWSHULRG��,W�LPSO\�UHVWULFWLRQ�RQ�WKH�HQHUJ\�RI�WKHSURWRQV�DQG�DOSKD�SDUWLFOHV��3DUWLFOHV�ZLWK�WKHHQHUJ\�ODUJHU�WKDQ������0H9�QXFORQ�PLJKW�EHWUDSSHG�RQO\�LQ�D�UDUH�RFFDVLRQV�)ROORZLQJ�IRXQGLQJV�PLJKW�EH�OLVWHG�
��� 6RODU� SURWRQV� ZLWK� HQHUJ\� �� 0H9� DQGKLJKHU�DIWHU�HDUWKZDUG�VKLIW�RI� WKH�SHQHWUDWLRQERXQGDU\� PLJKW� EH� WUDSSHG� GXULQJ� WKH
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ERXQGDU\� UHWUHDW�� FUHDWLQJ� VRODU� FRVPLF� UD\EHOW��RQ�/ ���������� ,Q� VRPH� FDVHV� �� RU� HYHQ� �� 6&%� FDQ� EHFUHDWHG���� ,Q� QHZ� 6&%� VWDEOH� WUDSSLQJ� FRQGLWLRQEHFDPH� HVWDEOLVKHG� TXLFNO\�� 7KH� IOX[� RISUHFLSLWDWLRQ�SURWRQV�GHFUHDVH�H[SRQHQWLDOO\�DV1 1R�H[S��NW����ZKHUH�W ������KRXUV����$IWHU� WKH� � VWRUPV��SRVLWLRQ� DQG� LQWHQVLW\� RIWKH�6&%�PLJKW�UHPDLQV�FRQVWDQW�DV�ORQJ�DV���GD\V���� 6&%� FDQ� EH� GHVWUR\HG� E\� WKH� QHZ� VWURQJHQRXJK�PDJQHWLF�VWRUP�����'XULQJ�PDJQHWLF�VWRUP�6&%�PD\�EH�VKLIWHGHDUWKZDUG�IRU������������/���� (QHUJ\� VSHFWUXP� RI� WKH� SURWRQV� LQ� 6&%GHFUHDVHV�VWHHSO\�IURP������0H9��3URWRQV�DQGDOSKD�SDUWLFOHV�ZLWK�(�!���Fw< ZHUH�UHFRUGHGRQO\� RFFDVLRQDOO\� DQG� ZLWK� VPDOO� LQWHQVLW\�7KH� HIILFLHQF\� RI� WKH� WUDSSLQJ� GHFUHDVHV�ZLWKWKH�HQHUJ\�DV�3�a�(��
$&.12:/('*(0(176
$XWKRUV��WKDQN�SURI��0�,��3DQDV\XN�IRU�KHOSIXOGLVFXVVLRQ�
5())(5(1&,(6
%ODNH�� -�%���.RODVLQVNL� :�$��)LOOLXV� 5�:�DQG�0XOOHQ� (�*�� ,QMHFWLRQ� RI� HOHFWURQV� DQGSURWRQV�ZLWK�HQHUJLHV�RI�WHQV�RI�0H9�LQWR�/�!��RQ����0DUFK�������*HRSK\V��5HV��/HWW����������������%RVWUHP� HW� DO��� 7LPH� KLVWRU\� RI� WKH� LQQHUUDGLDWLRQ�]RQH��2FWREHU������'HFHPEHU������-��*HRSK\V��5HV�����������������������)DOWKDPPDU�K�*���2Q�WKH� WUDQVSRUW�RI� WUDSSHGSDUWLFOHV� LQ� WKH� RXWHU� PDJQHWRVSKHUH�� -�*HRSK\V��5HV���Y������SS������������������+XGVRQ�� 0�.�� �� (ONLQJWRQ� 6�5��� /\RQ-�*���0DUFKHQNR� 9�$��5RWK� ,�� 7HPHULQ� 0��%ODNH� -�%��� *XVVHQKRYHQ� 0�6��� DQG� :\JDQW-�5��� 6LPXODWLRQV� RI� SURWRQ� UDGLDWLRQ� EHOWIRUPDWLRQ� GXULQJ� VWRUP� VXGGHQFRPPHQFHPHQWV�� -�� *HRSK\V�� 5HV��� ����������������������/D]XWLQ� /�� /��� .X]QHWVRY� 6�� 1��� DQG3RGRUROVN\� $�1��� 2Q� WKH� VWUXFWXUH� DQGG\QDPLFV� RI� WKH� ERXQGDU\� RI� � VRODU� FRVPLF

UD\V�SHQHWUDWLRQ� LQWR� WKH� LQQHU�PDJQHWRVSKHUHGXULQJ�PDJQHWLF�VWRUPV���WKLV�LVVXH�/L�� ;��� 5RWK� ,��� 7HPHULQ� 0��� :\JDQW-�5���+XGVRQ� 0�.�� DQG� %ODNH� -�%��6LPXODWLRQV� RI� WKH� SURPSW� HQHUJL]DWLRQ� DQGWUDQVSRUW�RI� UDGLDWLRQ�EHOW� SDUWLFOHV�GXULQJ� WKH0DUFK����������66&��*HRSK\V��5HV��/HWW�����������������/RRSHU��0��'���-��%��%ODNH��DQG�5��$�0HZDOGW��5HVSRQVH�RI�WKH�LQQHU�UDGLDWLRQ�EHOWWR�WKH�YLROHQW�6XQ�(DUWK�FRQQHFWLRQ�HYHQWV�RI2FWREHU±1RYHPEHU�������*HRSK\V��5HV�/HWW�������/��6����RL�������������*/�������/RUHQW]HQ�� .�5��� 0D]XU� -�(��� /RSHU� 0�(��)HQQHOO� -�)��� DQG� %ODNH� -�%��� 0XOWLVDWHOOLWHREVHUYDWLRQV� RI� 0H9� LRQ� LQMHFWLRQV� GXULQJVWRUPV��-��*HRSK\V��5HV�������������������3DQDV\XN�0�,���.X]QHWVRY� 6�1��� /D]XWLQ� /�/�HW� DO��� 0DJQHWLF� VWRUP� LQ� 2FWREHU� �����&ROODERUDWLRQ� �6RODU� ([WUHPH�(YHQWV� LQ� �����6((��������� &RVPLF� 5HVHDUFK�� ���� ���� �������������3DUNHU�(�1��*HRPDJQHWLF�IOXFWXDWLRQV�DQG�WKHIRUP� RI� WKH� RXWHU� ]RQH� RI� WKH� 9DQ� $OOHQUDGLDWLRQ� EHOW�� -�� *HRSK\V�� 5HV��� Y�� ���� SS�����������������3DYORY�1�1���7YHUVND\D�/�9���7YHUVNR\�%�$��&KXFKNRY� (�$��� 9DULDWLRQV� RI� WKH� UDGLDWLRQEHOW�SDUWLFOHV�GXULQJ� VWURQJ�PDJQHWLF�VWRUP�RI0DUFK� ���� ������ *HRPDJQHWLVP� DQGDHURQRPLH�����������������������5�3HUU\��.�/���+XGVRQ�0�.���DQG�(ONLQJWRQ�6�5��'ULIW�UHVRQDQW� DFFHOHUDWLRQ� RI� SURWRQV� YLDJOREDO�8/)�ZDYHV�� (RV�7UDQV��$*8���������)DOO�0HHW��6XSSO���)�����������6ORFXP�� 3�/��� /RUHQW]HQ� .�5��� %ODNH� -�%��)HQQHOO� -�)��� +XGVRQ� 0�.�� /RRSHU� 0�'��0DVVRQ� *�0��� DQG� 0D]XU� -�(��� 2EVHUYDWLRQVRI� LRQ� LQMHFWLRQV� GXULQJ� ODUJH� VRODU� SDUWLFOHHYHQWV��$*8�O0HHWLQJ��6+��$������������:LOOLDPV�� '�� -��� 7KH� (DUWK
V� ULQJ� FXUUHQW�3UHVHQW�VLWXDWLRQ�DQG�IXWXUH�WKUXVWV��3K\V��6FU��7������������������7YHUVNR\� %�$��� &KDUJHG� SDUWLFOH� WUDIILF� DQGDFFHOHUDWLRQ�LQ�WKH�(DUWK
V�PDJQHWRVSKHUH�*HRP�DQG�DHURQRPLH���������������������5�9HVHORYVN\� ,�6��� 3DQDV\XN� 0�,���� $YG\XVKLQ6�,���HW� DO��� 6RODU� DQG� KUOLRVSKHULF� SKHQRPHQDLQ�2FWREHU�������&DXVHV�DQG�HIIHFWV�� &RVPLF5HVHDUFK�������������������������
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