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&ROHU�LV�WKH�LQYHQWRU�RI�WZR�GHYLFHV�E\�ZKLFK�LW�LV�DOOHJHG�HOHFWULFDO�HQHUJ\�PD\�EH�GHULYHG�ZLWKRXW�D�FKHPLFDO�RU�PHFKDQLFDO�VRXUFH�RI�SRZHU��6LQFH�DQ�RIILFLDO�LQWHUHVW�ZDV�WDNHQ�LQ�KLV�LQYHQWLRQV�E\�WKH�*HUPDQ�$GPLUDOW\�LW�ZDV�IHOW�WKDW�DQ�LQYHVWLJDWLRQ�ZDV�ZDUUDQWHG��DOWKRXJK�QRUPDOO\�LW�ZRXOG�EH�FRQVLGHUHG�WKDW�VXFK�D�FODLP�FRXOG�RQO\�EH�IUDXGXOHQW�
$FFRUGLQJO\� &ROHU� ZDV� YLVLWHG� DQG� LQWHUURJDWHG�� +H� SURYHG� WR� EH� FRRSHUDWLYH� DQG�ZLOOLQJ� WR�GLVFORVH�DOO�GHWDLOV�RI�KLV�GHYLFHV��DQG�FRQVHQWHG�WR�EXLOG�XS�DQG�SXW� LQWR�RSHUDWLRQ� D� VPDOO� PRGHO� RI� WKH� VR�FDOOHG� �0DJQHWVWURPDSSDUDW�� >0DJQHW� 3RZHU�$SSDUDWXV@�XVLQJ�PDWHULDO�VXSSOLHG�WR�KLP�E\�XV��DQG�ZRUNLQJ�RQO\�LQ�RXU�SUHVHQFH��:LWK�WKLV�GHYLFH��FRQVLVWLQJ�RQO\�RI�SHUPDQHQW�PDJQHWV��FRSSHU�FRLOV��DQG�FRQGHQVHUV�LQ�D�VWDWLF�DUUDQJHPHQW�KH�VKRZHG�WKDW�KH�FRXOG�REWDLQ�D�WHQVLRQ�RI�����PLOOLYROWV�IRU�D� SHULRG� RI� VRPH� KRXUV�� DQG� LQ� D� UHSHWLWLRQ� RI� WKH� H[SHULPHQW� WKH� QH[W� GD\� ���PLOOLYROWV�ZDV�UHFRUGHG�IRU�D�VKRUW�SHULRG��7KH�DSSDUDWXV�KDV�EHHQ�EURXJKW�EDFN�DQG�LV�QRZ�EHLQJ�IXUWKHU�LQYHVWLJDWHG�
&ROHU�DOVR�GLVFXVVHG�DQRWKHU�GHYLFH�FDOOHG�WKH��6WURP]HXJHU���IURP�ZKLFK�KH�FODLPHG�WKDW�ZLWK�DQ�LQSXW�RI�D�IHZ�ZDWWV�IURP�D�GU\�EDWWHU\�DQ�RXWSXW�RI���NLORZDWWV�FRXOG�EH�REWDLQHG�LQGHILQLWHO\��1R�H[DPSOH�RI�WKLV�DSSDUDWXV�H[LVWV�WRGD\��EXW�&ROHU�H[SUHVVHG�KLV�ZLOOLQJQHVV�WR�FRQVWUXFW�LW��JLYHQ�WKH�PDWHULDOV��WKH�WLPH�UHTXLUHG�EHLQJ�DERXW�WKUHH�ZHHNV�
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1HLWKHU�&ROHU�QRU�0RGHUVRKQ�ZHUH�DEOH�WR�JLYH�DQ\�WKHRU\�WR�DFFRXQW�IRU�WKH�ZRUNLQJ�RI�WKHVH�GHYLFHV��XVLQJ�DFFHSWDEOH�VFLHQWLILF�QRWLRQV�
,,��+LVWRULFDO�1RWHV�a
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7KLV� GHYLFH� FRQVLVWV� RI� VL[� SHUPDQHQW�PDJQHWV�ZRXQG� LQ� D� VSHFLDO�ZD\� VR� WKDW� WKH�FLUFXLW� LQFOXGHV� WKH�PDJQHW� LWVHOI� DV�ZHOO� DV� WKH�ZLQGLQJ� �6HH� )LJXUH� ����7KHVH� VL[�PDJQHW�FRLOV� DUH� DUUDQJHG� LQ� D� KH[DJRQ� DQG� FRQQHFWHG� DV� VKRZQ� LQ� WKH� GLDJUDP�
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�)LJXUHV���	�����LQ�D�FLUFXLW�ZKLFK�LQFOXGHV�WZR�VPDOO�FRQGHQVHUV��D�VZLWFK��DQG�D�SDLU�RI� VROHQRLGDO�FRLOV��RQH�VOLGLQJ� LQVLGH� WKH�RWKHU��7R�EULQJ� WKH�GHYLFH� LQWR�RSHUDWLRQ��WKH�VZLWFK�LV�OHIW�RSHQ��WKH�PDJQHWV�DUH�PRYHG�VOLJKWO\�DSDUW��DQG�WKH�VOLGLQJ�FRLO�VHW�LQWR� YDULRXV� SRVLWLRQV�� ZLWK� D� ZDLW� RI� VHYHUDO� PLQXWHV� EHWZHHQ� DGMXVWPHQWV�� 7KH�PDJQHWV� DUH� WKHQ� VHSDUDWHG� VWLOO� IXUWKHU�� DQG� WKH�FRLOV�PRYHG�DJDLQ��7KLV�SURFHVV� LV�UHSHDWHG� XQWLO� DW� D� FULWLFDO� VHSDUDWLRQ� RI� WKH� PDJQHWV� DQ� LQGLFDWLRQ� DSSHDUV� RQ� WKH�YROWPHWHU��7KH�VZLWFK�LV�QRZ�FORVHG��DQG�WKH�SURFHGXUH�FRQWLQXHG�PRUH�VORZO\��7KH�WHQVLRQ�WKHQ�EXLOGV�XS�JUDGXDOO\�WR�D�PD[LPXP��DQG�VKRXOG�WKHQ�UHPDLQ�LQGHILQLWHO\��7KH�JUHDWHVW�WHQVLRQ�REWDLQHG�ZDV�VWDWHG�WR�EH����YROWV�
7KH��0DJQHWVWURPDSSDUDW��ZDV�GHYHORSHG�E\�&ROHU�DQG�YRQ�8QUXK��QRZ�GHDG��HDUO\�LQ�������DQG�WKH\�ZHUH�ODWHU�DVVLVWHG�E\�)UDQ]�+DLG�RI�6LHPHQV�6FKXNHUW��ZKR�EXLOW�KLPVHOI�D�PRGHO�ZKLFK�ZRUNHG�LQ�'HFHPEHU�������7KLV�ZDV�VHHQ�E\�'U��.XUW�0LH�RI�%HUOLQ�7HFKQLVFKH�+RFKVFKXOH�DQG�+HUU�)HKU� �+DEHU¶V�DVVLVWDQW�DW� WKH�.�:�,���ZKR�UHSRUWHG� WKDW� WKH� GHYLFH� DSSDUHQWO\� ZRUNHG�� DQG� WKH\� FRXOG� GHWHFW� QR� IUDXG�� 2QH�PRGHO� LV� VDLG� WR� KDYH� ZRUNHG� IRU� �� PRQWKV� ORFNHG� LQ� D� URRP� LQ� WKH� 1RUZHJLDQ�/HJDWLRQ�LQ�%HUOLQ�LQ�������1R�IXUWKHU�ZRUN�DSSHDUV�WR�KDYH�EHHQ�GRQH�RQ�WKLV�V\VWHP�VLQFH�WKDW�GDWH�
���7KH��6WURP]HXJHU�

7KLV�GHYLFH�FRQVLVWV�RI�DQ�DUUDQJHPHQW�RI�PDJQHWV��IODW�FRLOV��DQG�FRSSHU�SODWHV��ZLWK�D�SULPDU\�FLUFXLW�HQHUJL]HG�E\�D�VPDOO�GU\�EDWWHU\��7KH�RXWSXW�IURP�WKH�VHFRQGDU\�ZDV�XVHG�WR�OLJKW�D�EDQN�RI�ODPSV�DQG�ZDV�FODLPHG�WR�EH�PDQ\�WLPH�WKH�RULJLQDO�LQSXW��DQG�WR� FRQWLQXH� LQGHILQLWHO\�� 'HWDLOV� RI� WKLV� FLUFXLW�� DQG� D� WKHRU\� DV� WR� LWV� PRGH� RI�RSHUDWLRQ�ZHUH�JLYHQ��VXPPDUL]HG�LQ�$SSHQGL[�,��
,Q������&ROHU�VKRZHG�D�VPDOO� ����ZDWW��YHUVLRQ� WR�3URI��.ORVV� �%HUOLQ���ZKR�DVNHG�WKH�*RYHUQPHQW�WR�JLYH�LW�D�WKRURXJK�LQYHVWLJDWLRQ��EXW�WKLV�ZDV�UHIXVHG��DV�ZDV�DOVR�D�SDWHQW��RQ�WKH�JURXQGV�WKDW�LW�ZDV�D��SHUSHWXDO�PRWLRQ�PDFKLQH���7KLV�YHUVLRQ�ZDV�DOVR� VHHQ� E\� 3URIV�� 6FKXPDQQ� �0XQLFK�� %UDJDWDG� �7URQGKHLP�� DQG� .QXGVHQ��&RSHQKDJHQ���5HSRUWV�E\�.ORVV�DQG�6FKXPDQQ�DUH� WUDQVODWHG�LQ�$SSHQGLFHV�,,�DQG�,,,�
,Q������&ROHU�DQG�YRQ�8QUXK�PDGH�XS�D�VOLJKWO\�ODUJHU�PRGHO�ZLWK�DQ�RXWSXW�RI����ZDWWV�� 7KLV�ZDV� GHPRQVWUDWHG� WR�'U�� )��0RGHUVRKQ��ZKR� REWDLQHG� IURP�6FKXPDQQ�DQG�.ORVV�FRQILUPDWLRQ�RI�WKHLU�WHVWV�LQ�������0RGHUVRKQ�WKHQ�FRQVHQWHG�WR�EDFN�WKH�
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LQYHQWLRQ��DQG� IRUPHG�D�FRPSDQ\� �&ROHU�J�P�E�K��� WR�FRQWLQXH� WKH�GHYHORSPHQW��$W�WKH� VDPH� WLPH� D�1RUZHJLDQ� JURXS� KDG� EHHQ� JLYLQJ� ILQDQFLDO� VXSSRUW� WR�&ROHU�� DQG�WKHVH� WZR� JURXSV� FODVKHG�� 0RGHUVRKQ¶V� FRQQHFWLRQ� ZLWK� 5KHLQPHWDOO� %RUVLJ�� DQG�KHQFH� ZLWK� WKH� RIILFLDO� +HUPDQQ�*RHULQJ� FRPELQH� JDYH� KLP� DQ� DGYDQWDJH� LQ� WKLV��&ROHU� WKHQ� LQ� ����� EXLOW� IRU� WKH� &RPSDQ\� D� ODUJHU� YHUVLRQ� ZLWK� DQ� RXWSXW� RI� ��NLORZDWWV�
,Q������0RGHUVRKQ�EURXJKW�WKH�GHYLFH�WR�WKH�DWWHQWLRQ�RI�WKH�5HVHDUFK�'HSDUWPHQW�RI�WKH�2�.�0��7KH�LQYHVWLJDWLRQ�ZDV�SODFHG�XQGHU�WKH�GLUHFWLRQ�RI�WKH�2EHUDXUDW�6H\VHQ��ZKR� VHQW�'U��+��)URKOLFK� WR�ZRUN�ZLWK�&ROHU� IURP�������� WR����������)URKOLFK�ZDV�FRQYLQFHG� RI� WKH� UHDOLW\� RI� WKH� SKHQRPHQRQ�� DQG� VHW� DERXW� LQYHVWLJDWLQJ� WKH�IXQGDPHQWDOV� RI� WKH� GHYLFH�� +H� DSSDUHQWO\� FRQFHQWUDWHG� RQ� D� VWXG\� RI� WKH� HQHUJ\�FKDQJHV�ZKLFK�RFFXU�RQ�WKH�RSHQLQJ�DQG�FORVLQJ�RI�WKH�LQGXFWLYH�FLUFXLWV��$W�WKH�HQG�RI�WKH�SHULRG�KH�ZDV�WUDQVIHUUHG�WR�%�0�:��WR�ZRUN�RQ�DHURG\QDPLF�SUREOHPV�DQG�LV�QRZ�ZRUNLQJ�LQ�0RVFRZ�
,Q������D�FRQWUDFW�ZDV�DUUDQJHG�ZLWK� WKH�2�.�:��ZLWK�&RQWLQHQWDO�0HWDOO�$�*�� IRU�IXUWKHU�GHYHORSPHQW��EXW�WKLV�ZDV�QHYHU�FDUULHG�RXW�RZLQJ�WR�WKH�VWDWH�RI�WKH�FRXQWU\��,Q� ����� WKH� DSSDUDWXV� ZDV� GHVWUR\HG� E\� D� ERPE�� LQ� .RKOEHUJ�� ZKLWKHU� &ROHU� KDG�HYDFXDWHG�� 6LQFH� DW� WKDW� WLPH�&ROHU�KDG�EHHQ� HPSOR\HG�� VRPHWLPHV� DV� DQ� HQJLQHHU��VRPHWLPHV� DV� D� ODERUHU�� 0RGHUVRKQ� KDG� VHYHUHG� KLV� FRQQHFWLRQ� ZLWK� 5KHLQPHWDOO�%RUVLJ��RI�ZKLFK�KH�KDG�EHHQ�D�GLUHFWRU��DQG�ZDV�ZRUNLQJ�IRU�WKH�5XVVLDQ�DXWKRULWLHV�DV�D�FRQVXOWDQW�LQ�FKHPLFDO�HQJLQHHULQJ�
,,,��5HSRUW�a
���,QWHUURJDWLRQ�RI�&ROHU�a
&ROHU�ZDV�TXHVWLRQHG�ILUVW�DERXW�WKH�KLVWRU\�RI�KLV�LQYQHWLRQV��ZKHQ�WKH�GHWDLOV�DERYH�ZHUH�JLYHQ�
+H�ZDV�WKHQ�TXHVWLRQHG�DERXW�WKH�WKHRU\�RI�WKH�GHYLFHV��EXW�KH�ZDV�XQDEOH�WR�JLYH�DQ\�FRKHUHQW� VXJJHVWLRQV� DV� WR� WKH�PHFKDQLVP��+H� VDWHG� WKDW� KLV� UHVHDUFKHV� �DSSDUHQWO\�FRQGXFWHG� ZLWK� FUXGH� DSSDUDWXV�� LQWR� WKH� QDWXUH� RI� PDJQHWLVP� KDG� OHDG� KLP� WR�FRQFOXGH� WKDW� IHUUR�PDJQHWLVP�ZDV� DQ� RVFLOODWLQJ� SKHQRPHQRQ�� RI� IUHTXHQF\� DERXW�����NLORKHUW]��7KLV�RVFLOODWLRQ�WRRN�SODFH�LQ�WKH�PDJQHWLF�FLUFXLW�RI�WKH�DSSDUDWXV��DQG�LQGXFHG�LQ�WKH�HOHFWULFDO�FLUFXLW�RVFLOODWLRQV�WKH�IUHTXHQF\�ZKLFK�RI�FRXUVH�GHSHQGHG�RQ� WKH� YDOXHV� RI� WKH� FRPSRQHQWV� XVHG�� 7KHVH� WZR� SKHQRPHQD� LQWHUDFWHG�� DQG�JUDGXDOO\� EXLOW� XS� WKH� WHQVLRQ�� $V� WKH� PHFKDQLVP� ZDV� QRW� XQGHUVWRRG� WKH� SURSHU�DUUDQJHPHQW�FRXOG�QRW�EH�ZRUNHG�RXW��EXW�KDG�WR�EH�DUULYHG�DW�E\�H[SHULPHQW��DQG�WKH�DSSDUDWXV�KDG�WR�EH�EURXJKW�LQWR�DGMXVWPHQW�E\�VLPLODU�WULDO�DQG�HUURU�PHWKRGV��&ROHU�VWDWHG� WKDW� WKH� VWUHQJWK� RI� WKH� PDJQHWV� GLG� QRW GHFUHDVH� GXULQJ� WKH� XVH� RI� WKH�DSSDUDWXV��DQG�VXJJHVWHG�WKDW�KH�ZDV�WDSSLQJ�D�QHZ�VRUW�RI�HQHUJ\�KLWKHUWR�XQNQRZQ��5DXPHQHUJLH�� �6SDFH�HQHUJ\��� &ROHU� JDYH� D� UHVXPH� RI� WKH� ZRUN� GRQH� E\� 'U��)URKOLFK� IRU� WKH�2�.�:��� DQG� SURGXFHG� D� FRS\� RI� )URKOLFK¶V� UHSRUW��ZULWWHQ� MRLQWO\�ZLWK�KLPVHOI��WUDQVODWLRQ�UHSURGXFHG�LQ�$SSHQGL[�,9��DQG�D�UHSRUW�RI�KLV�RZQ��SDUW�RI�ZKLFK�LV�JLYHQ�LQ�$SSHQGL[�9��
&ROHU�ZDV�DVNHG�LI�KH�ZRXOG�FRQVHQW�WR�EXLOG�PRGHOV�RI�WKHVH�GHYLFHV�LI�PDWHULDO�ZDV�PDGH� DYDLODEOH��+H� DJUHHG� WKDW� KH� FRXOG� GR� WKLV�� DQG� VWDWHG� WKDW� LW�ZRXOG� WDNH� RQH�ZHHN� WR� FRQVWUXFW� D� �0DJQHWVWURPDSSDUDW��� DQG� D� PRQWK� WR� FRQVWUXFW� D��6WURP]HXJHU��� $FFRUGLQJO\�ZH� VXSSOLHG� WKH�PDJQHWV�� FRQGHQVHUV� DQG� FRSSHU�ZLUH�QHHGHG� IRU� WKH� IRUPHU�� DQG� &ROHU� SURFHHGHG� WR� EXLOG� DQ� DSSDUDWXV� DV� GLVFXVVHG� LQ�
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6HFWLRQ����$�OLVW�RI�PDWHULDOV�UHTXLUHG�IRU�WKH��6WURP]HXJHU��ZDV�GUDZQ�XS�E\�&ROHU�
���,QWHUURJDWLRQ�RI�'U��)��0RGHUVRKQ
0RGHUVRKQ�ZDV�TXHVWLRQHG�DERXW�WKH�KLVWRU\�RI�WKHVH�GHYLFHV��ZLWK�ZKLFK�KH�KDG�EHHQ�FRQFHUQHG�ILQDQFLDOO\��DQG�FRUURERUDWHG�WKH�GHWDLOV�JLYHQ�E\�&ROHU��+H�VWDWHG�WKDW�KH�KDG�DW�ILUVW�GLVEHOLHYHG�&ROHU�FODLPV�EXW�KDG�WDNHQ�JUHDW�SUHFDXWLRQV�WR�HOLPLQDWH�IUDXG��+H�KDG�VHHQ�WKH����ZDWW��6WURP]HXJHU��ZRUNLQJ�RQ�D�QXPEHU�RI�RFFDVLRQV��DQG�KDG�WDNHQ�LW�ZKLOH�ZRUNLQJ�IURP�RQH�URRP�WR�DQRWKHU��$OO�SDUWV�ZHUH�YLVLEOH�DQG�QRWKLQJ�ZDV�KLGGHQ��$V�KH�ZDV�KLPVHOI�QRW�H[SHUW�KH�KDG�WULHG�WR�JHW�H[SHUWV�WR�H[DPLQH�LW�WKRURXJKO\��EXW�UHSXWDEOH�VFLHQWLVWV�HLWKHU�UHIXVHG�WR�KDYH�DQ\WKLQJ�WR�GR�ZLWK�LW�DW�DOO��RU�HOVH�ZHUH�PRUH�FRQFHUQHG�WR�ILQG�D�IUDXG�WKDQ�WR�VHH�KRZ�LW�ZRUNHG��7KH�H[FHSWLRQ�ZDV�'U��)URKOLFK��ZKR�ZDV�FRQYLQFHG�RI�WKH�UHDOLW\�RI�WKH�HIIHFW��DQG�ZKR�DOVR�EHOLHYHG�WKDW�WKH�VHFUHW�ZDV�WR�EH�IRXQG�LQ�WKH�VSHFLDO�LQGXFWLYH�FLUFXLW�XVHG��+H�KDG�PDGH�H[SHULPHQWV�WR�WHVW�KLV�LGHDV��EXW�0RGHUVRKQ�GHQLHG�NQRZOHGJH�RI�WKH�UHVXOWV��0RGHUVRKQ�ZDV�H[WUHPHO\�PHWKRGLFDO��DQG�VKRZHG�KLV�ILOHV�RQ�WKH�VXEMHFW��WKHVH�FRQWDLQHG�FRSLHV�RI�DOO�OHWWHUV�DQG�UHSRUWV�FRQFHUQLQJ�WKH�GHYLFH��VLQFH������
���&RQVWUXFWLRQ�	�7HVWLQJ�RI�WKH��0DJQHWVWURPDSSDUDW�
,Q�RXU�SUHVHQFH�DQG�ZLWK�PDWHULDO�VXSSOLHG�E\�XV��VRPH�EURXJKW�IURP�(QJODQG�DQG�WKH�UHVW�ERXJKW�ORFDOO\��&ROHU�EXLOW�DQ�DSSDUDWXV�DV�VKRZQ�LQ�)LJXUHV�������DQG����,W�LV�WR�EH�QRWHG�WKDW�VRPH�PDJQHWV�DUH�ZRXQG�LQ�D�FORFNZLVH�GLUHFWLRQ�ORRNLQJ�DW�WKH�1�SROH��FDOOHG�OHIW��DQG�RWKHUV�LQ�DQ�DQWL�FORFNZLVH�GLUHFWLRQ��FDOOHG�ULJKW���7KH�PDJQHWV�ZHUH�VHOHFWHG� WR� EH� DV� QHDUO\� HTXDO� LQ� VWUHQJWK� DV� SRVVLEOH�� DQG� WKH� UHVLVWDQFH� RI� WKH�PDJQHW�FRLO�FRPELQDWLRQ�ZDV�FKHFNHG�DIWHU�ZLQGLQJ�WR�VHH�WKDW�WKLV�DOVR�ZDV�XQLIRUP��DERXW� ����� RKP��� 7KH� SK\VLFDO� DUUDQJHPHQW� ZDV� DV� VKRZQ� LQ� )LJXUH� ��� LQ� D�EUHDGERDUG�VW\OH��0HDVXUHPHQWV�RI�YROWDJH�DQG�FXUUHQW�DFURVV�$�%�ZHUH�PDGH�ZLWK�D�0DYRPHWHU�� $� PHFKDQLFDO� DUUDQJHPHQW� RI� VOLGHUV� DQG� FUDQNV� IRU� VHSDUDWLQJ� WKH�PDJQHWV�HYHQO\�DOO�URXQG�ZDV�PDGH�XS�
2Q�������� H[SHULPHQWV�ZHUH�EHLQJ� FRQWLQXHG� DIWHU� WKUHH�GD\V�RI� IUXLWOHVV� DGMXVWLQJ��DQG�ZKHQ�WKH�PDJQHWV�ZHUH�DW�D�VHSDUDWLRQ�RI�DERXW���PP���WKH�ILUVW�VPDOO�GHIOHFWLRQ�ZDV� QRWHG� �DERXW� �� D�P���� 7KH� VZLWFK� ZDV� FORVHG� DQG� E\� VORZ� DGMXVWPHQW� RI� WKH�VOLGLQJ�FRLO��DQG�E\�LQFUHDVLQJ�WKH�VHSDUDWLRQ�RI�WKH�PDJQHWV�WR�MXVW�RYHU���PP���E\����D�P��WKH�WHQVLRQ�ZDV�UDLVHG�WR�����PLOOLYROWV�DQG�E\�������S�P��LW�ZDV�����PLOOLYROWV��7KLV�ZDV�PDLQWDLQHG�IRU�DQRWKHU���KRXUV�ZKHQ�D�VROGHUHG�WDJ�EHFDPH�GLVFRQQHFWHG��DQG�WKH�PHWHU�VORZO\�GURSSHG�EDFN�WR�]HUR��6ROGHULQJ�XS�WKH�EURNHQ�FRQQHFWLRQ�GLG�QRW UHVWRUH�WKH�WHQVLRQ��7KH�PDJQHWV�ZHUH�FORVHG�XS�DQG�OHIW�RYHUQLJKW�DQG�WKH�VDPH�SURFHGXUH�IRU�ILQGLQJ�WKH�DGMXVWPHQW�ZDV�UHSHDWHG�RQ����������$IWHU�DERXW�WKUHH�KRXUV�D� GHIOHFWLRQ� RI� ��� PLOOLYROWV� ZDV� REWDLQHG�� WKLV� ZDV� PDLQWDLQHG� IRU� PRUH� WKDQ� ���PLQXWHV��EXW�WKHQ�GHFUHDVHG�WR�]HUR�ZKHQ�IXUWKHU�DGMXVWPHQWV�ZHUH�WULHG�
'XULQJ�DOO�WKLV�ZRUN�WKH�PRGHO�ZDV�FRPSOHWHO\�RSHQ��DQG�QRWKLQJ�FRXOG�EH�KLGGHQ�LQ�LW��7KH�EUHDGERDUG�DQG�PHWHU�FRXOG�EH�SLFNHG�XS�DQG�PRYHG�URXQG�WKH�URRP��WLOWHG��RU�WXUQHG��ZLWKRXW�HIIHFW�
7KH�DSSDUDWXV�ZRXOG�DSSHDU�WR�EH�WRR�FUXGH�WR�DFW�DV�D�UHFHLYHU�RI�EURDGFDVW�HQHUJ\��RU� WR� RSHUDWH� E\� LQGXFWLRQ� IURP� WKH� PDLQV� �WKH� QHDUHVW� FDEOH� EHLQJ� DW� OHDVW� �� IHHW�DZD\���DQG�WKH�UHVXOW�IRU�WKH�PRPHQW�PXVW�EH�UHJDUGHG�DV�LQH[SOLFDEOH�
,9��&RQFOXVLRQV�a
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��� ,W� ZDV� MXGJHG� WKDW� &ROHU� ZDV� DQ� KRQHVW� H[SHULPHQWHU� DQG� QRW� D� IUDXG�� DQG� GXH�UHVSHFW�PXVW�EH�SDLG�WR� WKH�MXGJPHQW�RI�)URKOLFK�LQ� WKH�PDWWHU�DV�GHGXFHG�IURP�KLV�UHSRUW�WR�6H\VHQ�
��� 7KH� UHVXOW� REWDLQHG�ZDV� JHQXLQH� LQ� VR� IDU� DV� FRXOG� EH� WHVWHG� ZLWK� WKH� IDFLOLWLHV�DYDLODEOH�� EXW� QR� DWWHPSW� KDV� \HW� EHHQ� PDGH� WR� ILQG� DQ� H[SODQDWLRQ� IRU� WKH�SKHQRPHQRQ�
��� ,W� LV� IHOW� WKDW� IXUWKHU� LQYHVWLJDWLRQ� E\� DQ� H[SHUW� LQ� HOHFWURPDJQHWLF� WKHRU\� LV�ZDUUDQWHG��DQG�WKDW�&ROHU¶V�RIIHU�WR�FRQVWUXFW�D�PRGHO�RI�WKH��6WURP]HXJHU��VKRXOG�EH�WDNHQ�XS�
$SSHQGL[�,�a�6XPPDU\�$FFRXQW�RI�WKH��6WURP]HXJHU�
���7KH�EDVLF�SULQFLSOH� LV� WKDW� DQ� HOHFWURQ� LV� WR�EH� UHJDUGHG�QRW�RQO\�DV�D�QHJDWLYHO\�FKDUJHG�SDUWLFOH�EXW�DOVR�DV�D�6RXWK�PDJQHWLF�SROH�
7KH�EDVLF�HOHPHQW� LV� WKDW�RI�DQ�RSHQ�VHFRQGDU\�FLUFXLW��FDSDFLW\� ORDGHG�� LQGXFWLYHO\�FRXSOHG�WR�D�SULPDU\�FLUFXLW��7KH�QRYHO�IHDWXUH�LV�WKDW�WKH�FDSDFLWLHV�DUH�FRQQHFWHG�WR�WKH�VHFRQGDU\�FRUH�WKURXJK�SHUPDQHQW�PDJQHWV��DV�VKRZQ�
,W�LV�FODLPHG�WKDW��RQ�VZLWFKLQJ�RQ�WKH�SULPDU\�FLUFXLW���VHSDUDWLRQ�RI�FKDUJHV��WDNHV�SODFH��L�H���0DJQHW���EHFRPHV�SRVLWLYHO\�FKDUJHG�DQG�0DJQHW���EHFRPHV�QHJDWLYHO\�FKDUJHG��DQG�WKDW�WKHVH�FKDUJHV�DUH��PDJQHWLFDOO\�SRODUL]HG��ZKHQ�WKH\�DUH�IRUPHG��RZLQJ�WR�WKH�SUHVHQFH�RI�WKH�PDJQHWV��2Q�VZLWFKLQJ�RII�WKH�SULPDU\�FLUFXLW�D��UHYHUVLQJ�FXUUHQW��IORZV�LQ�WKH�VHFRQGDU\��EXW�WKH�PDJQHWV��GR�QRW�H[HUW�D�SRODUL]LQJ�HIIHFW�RQ�WKLV�UHYHUVDO��
���7ZR�RI�WKHVH�EDVLF�HOHPHQWV�DUH�QRZ�SODFHG�WRJHWKHU�PDNLQJ�D�GRXEOH�V\VWHP�RU�VWDJH�ZLWK�WKH�SODWHV�FORVH�WRJHWKHU�LQ�SDUDOOHO�SODQHV�DV�VKRZQ�
7KH�VHFRQGDU\�ZLQGLQJV�DUH�ERWK�H[DFWO\�HTXDO�DQG�ZRXQG�LQ�D�GLUHFWLRQ�VXFK�WKDW�RQ�VZLWFKLQJ�RQ�WKH�SULPDU\�FRLO�WKH�HOHFWURQV�LQ�WKH�VHFRQGDU\�FRLO�IORZ�IURP�3��WR�3�>3� �3ODWH@�DQG�)��WR�)��>)� ��)ODW�6SRRO�@�
,W�LV�WKHQ�VWDWHG�WKDW�V\VWHP�PHUHO\�KDV�DQ�LQGXFLQJ�HIIHFW��DQG�WKH�XVHIXO�FXUUHQW�FRPHV�LQWR�H[LVWHQFH�LQ�WKH�V\VWHP�
���$�VLQJOH�VWDJH�FDQQRW�EH�HIIHFWLYH�EXW�WZR�VWDJHV�FRQQHFWHG�VR�WKDW�WKH�QXPEHUV�RI�HIIHFWLYH�1RUWK�DQG�6RXWK�SROHV�DUH�HTXDO�ZLOO�SURYLGH�D�EDVLF�ZRUNLQJ�DUUDQJHPHQW��0RUH�GRXEOH�VWDJHV�FDQ�WKHQ�EH�DGGHG�WR�SURYLGH�KLJKHU�RXWSXWV�
���,W�LV�WKHQ�VWDWHG�WKDW�DV�ZHOO�DV�WKH�QRUPDO�HOHFWURQV�IORZLQJ�IURP�WKH�EDWWHU\�DQG�IURP�LQGXFWLRQ�ZKHQ�WKH�FLUFXLW�LV�RSHQHG�RU�FORVHG���VSDFH�HOHFWURQ��IORZ�IURP��UHSHOOLQJ�VSDFHV��WR��DWWUDFWLQJ�VSDFHV��EHWZHHQ�WKH�SODWHV��EXW�WKLV�WKHRU\�,�ZDV�XQDEOH�WR�IROORZ�DQ\�IXUWKHU�
$SSHQGL[�,,�a�7UDQVODWLRQ�RI�5HSRUW�E\�3URIHVVRU�0��.ORVV��%HUOLQ��RQ�7HVWV�RQ�WKH�$SSDUDWXV��FRQVWUXFWHG�E\�&DSWDLQ�&ROHU��GDWHG���0DUFK������
2Q�WKH��UG�RI�0DUFK�,�KDYH�RQ�UHTXHVW�LQVSHFWHG�WKH�DSSDUDWXV�FRQVWUXFWHG�E\�&DSWDLQ�
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&ROHU��DQG�,�XQGHUWRRN�VRPH�WHVWV�UHJDUGLQJ�LWV�HIILFLHQF\��3URIHVVRU�'U��5��)UDQNH�IURP�WKH�7HFKQLFDO�&ROOHJH�RI�%HUOLQ�ZDV�SUHVHQW�DW�WKHVH�WHVWV�
7KH�DSSDUDWXV��LQ�LWV�FRQVWUXFWLRQ�DOUHDG\�NQRZQ�WR�PH�IURP�D�SUHYLRXV�LQVSHFWLRQ��FRQVLVWV�RI�
D�GRXEOH�URZ�V\VWHP�RI�FRSSHU�SODWHV�D�GRXEOH�URZ�V\VWHP�RI�IODW�VSRROV�DQG�D�V\VWHP�RI�HOHFWURPDJQHWV�
WR�ZKRVH�FRUHV�VLOYHU�ZLUHV�DUH�DWWDFKHG�DQG�WKURXJK�ZKLFK�EUDQFK�FXUUHQWV�RI�WKH�SODWH�V\VWHP�DUH�FRQGXFWHG��)RU�HDFK�RI�WKH�WKUHH�V\VWHPV�D���SDUW�DFFXPXODWRU�EDWWHU\�RI���YROWV�����DPSHUH�KRXUV�FDSDFLW\�LV�SURYLGHG��7KH�SODWH�FLUFXLW�DQG�WKH�VSRRO�FLUFXLW�DUH�SDUDOOHO�VR�WKDW�WKH�WZR�EDWWHULHV�DSSHUWDLQLQJ�WKHUHWR�FDQ�DOVR�EH�UHSODFHG�E\�D�VLQJOH�EDWWHU\��7KLV�ZDV�DVFHUWDLQHG�WRZDUGV�WKH�HQG�RI�WKH�WHVWV�E\�VZLWFKLQJ�RII�WKH�RQH�EDWWHU\�ZKLOH�WKH�DSSDUDWXV�ZDV�ZRUNLQJ�
:KHQ�DVNHG�ZK\�WZR�EDWWHULHV�ZHUH�XVHG�DW�DOO��&DSW��&ROHU�GHFODUHG�WKDW�IRU�VWDUWLQJ�WKH�DSSDUDWXV�D�GRXEOH�EDWWHU\�LV�QHFHVVDU\�WR�JHW�D�VHFRQG�FKDUJH�LPSHWXV�DIWHU�H[FLWLQJ�ZLWK�WKH�RQH�EDWWHU\��DQG�WKLV�IRU�UHOHDVLQJ�WKH�SHFXOLDU�FKDUDFWHU�RI�WKH�DSSDUDWXV��$�WHVW�PDGH�WRZDUGV�WKH�ILQLVK�RI�D�VHULHV�RI�WULDOV�FRQILUPHG�WKLV�DVVHUWLRQ�LQ�DV�PXFK�DV�WKH�PHFKDQLVP�FRXOG�QRW�EH�VWDUWHG�ZLWK�WKH�VLQJOH�EDWWHU\��RQ�WKH�FRQWUDU\��WKH��DGMXVWPHQW��RI�WKH�PHFKDQLVP�JRW�GLVWXUEHG�
&XUUHQW�LQGLFDWRUV�DUH�EXLOW�LQWR�HDFK�RI�WKH�WKUHH�FLUFXLWV�PHQWLRQHG��DV�ZHOO�DV�YROW�PHWHUV��EHKLQG�VRPH�VZLWFK�UHVLVWDQFHV�QHFHVVDU\�IRU�WKH��DGMXVWPHQW���%HWZHHQ�WKH�RSHQ�HQGV�RI�WKH�WZR�SODWH�DQG�VSRRO�V\VWHPV�WKHUH�DUH�WKH�WHUPLQDO�FODPSV�IRU�WKH�HIIHFWLYH�FLUFXLW�IRU�ZKRVH�ORDGLQJ���EXOEV�RI���YROWV�DUH�SURYLGHG��7KH�DSSDUDWXV�ZDV�WKHQ�SXW�LQWR�DFWLRQ�DQG�DERYH�DOO�WKH�ORDG�ZDV�WHVWHG�ZLWK�WKH�DLG�RI�WKH�EXLOW�LQ�LQVWUXPHQWV��WKDW�LV�RQ�EHLQJ�ORDGHG�ZLWK���ODPSV����ODPSV�DQG�UXQQLQJ�OLJKW��7KHUHXSRQ�DQG�E\�PHDQV�RI�SUHFLVLRQ�LQVWUXPHQW��FRQWLQXRXV�FXUUHQW�W\SH��6LHPHQV�	�+DOVNH�1U���������WKH�LQGLFDWLRQV�RI�WKH�EXLOW�LQ�LQVWUXPHQWV�ZHUH�FRQWUROOHG�E\�VZLWFKLQJ�RQ�WKH�PHQWLRQHG�SUHFLVLRQ�LQVWUXPHQW�LQ�WXUQ�WR�WKH�VLQJOH�FLUFXLWV��WKDW�LV�GLUHFW�WR�WKH�RQH�WHUPLQDO�FODPS�RI�WKH�EDWWHU\��LQ�RUGHU�WR�DVFHUWDLQ�LI�SHUKDSV�WKURXJK�DQ\�E\�FRQQHFWLRQV�ZLWK�WKH�EDWWHULHV��QRW�FRQVSLFXRXV�DW�RQFH��PRUH�FXUUHQW�PLJKW�EH�UHFHLYHG�WKDQ�WKH�EXLOW�LQ�LQVWUXPHQWV�ZHUH�VKRZLQJ��7KH�WHVWV�VKRZHG�D�VXIILFLHQW�FRQIRUPLW\�ZLWKLQ�WKH�ERXQGV�RI�PHDVXULQJ�DFFXUDF\�
)LQDOO\�WKH�VDPH�LQVWUXPHQW�ZDV�VZLWFKHG�RQ�DOVR�WR�WKH�HIIHFW�FLUFXLW��ZKHUHE\�VRPH�JUHDWHU�GLIIHUHQFHV�ZLWK�WKH�LQVWUXPHQWV�EXLOW�LQWR�WKLV�FLUFXLW�ZHUH�VKRZQ��RQ�WKH�RWKHU�KDQG��KRZHYHU��QRW�VXFK�GLIIHUHQFHV�DV�WR�DOWHU�IXQGDPHQWDOO\�WKH�WRWDO�UHVXOW�LQ�DQ\�ZD\�
,Q�RUGHU�WR�ILQG�RXW�EHVLGHV��ZKHWKHU�WKH�RXWSXW�FXUUHQW�PLJKW�EH�LGHQWLFDO�ZLWK�D�ZDYH�FXUUHQW�RYHUODSSLQJ�FRQWLQXRXV�FXUUHQW��WKH�ODVW�FRQWURO�WHVW�ZDV�UHSHDWHG�E\�XVLQJ�D�KRWZLUH�LQVWUXPHQW�IXUQLVKHG�E\�PH��PDNH�RI�+DUWPDQQ�	�%UDXQ��1U����������,Q�FDVH�WKHUH�ZRXOG�KDYH�EHHQ�VXFK�ZDYH�FXUUHQWV��WKH�KRWZLUH�LQVWUXPHQW�ZRXOG�KDYH�KDG�WR�LQGLFDWH�D�ELJJHU�FXUUHQW�WKDQ�ZDV�VKRZQ�E\�WKH�FRQWLQXRXV�FXUUHQW�LQVWUXPHQW��,Q�UHDOLW\��KRZHYHU��D�VRPHZKDW�VPDOOHU�FXUUHQW�ZDV�IRXQG�ZDV�ZKHQ�HPSOR\LQJ�WKH�KRWZLUH�LQVWUXPHQW��7KLV�PD\�EH�H[SODLQHG�E\�WKH�IDFW�WKDW�WKH�LQQHU�UHVLVWDQFH�RI�WKH�LQVWUXPHQW�LV�DERXW����WLPHV�JUHDWHU�WKDQ�WKDW�RI�WKH�FRQWLQXRXV�FXUUHQW�LQVWUXPHQW��VR�WKDW�ZKHQ�VZLWFKLQJ�RQ�WKH�KRWZLUH�LQVWUXPHQW�WKH�ORDG�RI�WKH�DSSDUDWXV�ZDV�VRPHZKDW�OHVVHQHG��7KH�GLIIHUHQFH�EHWZHHQ������DPSHUH�
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PHDVXUHG�ZLWK�WKH�FRQWLQXRXV�FXUUHQW�LQVWUXPHQW�DV�FRPSDUHG�ZLWK������DPSHUH�PHDVXUHG�ZLWK�WKH�KRWZLUH�LQVWUXPHQW�LV�HDVLO\�H[SODLQHG�ZKHQ�WDNLQJ�LQWR�DFFRXQW�WKH�GLYHUJHQFHV�RI�WKH�WZR�LQVWUXPHQW�UHVLVWDQFHV��7KHUHIRUH�RQH�FDQ�LQIHU�IURP�WKLV�WHVW�WKDW�LQ�WKH�ORDG�FLUFXLW�ZH�KDYH�WR�GHDO�ZLWK�UHDO�FRQWLQXRXV�FXUUHQW�
7KH�UHVXOWV�RI�WKH�WHVWV�DUH�FRPSLOHG�LQ�WKH�DQQH[HG�WDEOH�
7KH�ILJXUHV�VKRZ�YHU\�ZHOO�WKDW�WKH�FRQVXPSWLRQ�RI�HQHUJ\�LQ�WKH�H[WHUQDO�FLUFXLW�LV�JUHDWHU�WKDQ�WKH�HQHUJ\�WDNHQ�IURP�WKH�EDWWHULHV��$FFRUGLQJ�WR�WKH�FLUFXLW��SURGXFHG�E\�&DSWDLQ�&ROHU��ZKLFK�ZLWKLQ�WKLV�VKRUW�WLPH�,�FRXOG�QRW�FKHFN�LQ�DOO�LWV�SDUWV��WKH�PDJQHW�H[FLWLQJ�FLUFXLW�LV�IHG�E\�D�VSHFLDO�EDWWHU\��FRPSOHWHO\�VHSDUDWHG�IURP�WKH�RWKHU�WZR�FLUFXLWV��&RQVHTXHQWO\��D�GLUHFW�FRPSDULVRQ�RI�HIILFLHQF\�DQG�FRQVXPSWLRQ�RI�WKH�DSSDUDWXV�ZRXOG�PHDQ�WKDW�RQO\�WKH�VXP�RI�FXUUHQW�RI�WKH�SODWH�FLUFXLW�DQG�RI�WKH�VSRRO�FLUFXLW�ZRXOG�FRXQW��$IWHU�WKH�HVWDEOLVKHG�HVWLPDWHV�ZLWK�P\�RZQ�LQVWUXPHQW�DQG�RQ�D�ORDG�RI���EXOEV��WKHUH�ZDV�UHVXOWLQJ�D�FXUUHQW�IURP�WKH�WZR�PHQWLRQHG�EDWWHULHV�RI��������������� �������DPSHUH��$W�WKH�VDPH�WLPH�WKH�WKUHH�EXOEV�FRQVXPHG�FD������DPSHUH��DFFRUGLQJ�WR�WKH�EXLOW�LQ�LQVWUXPHQWV��ZKLFK�LV�DERXW�����DPSHUH�WRR�PXFK�DV�ZDV�SURYHG�ODWHU�RQ�E\�D�FRQWURO�RI�WKLV�LQVWUXPHQW��VR�WKDW�WKH�UHDO�FRQVXPSWLRQ�KDV�EHHQ�DERXW�����DPSHUH�DW�D�WHQVLRQ�RI�DERXW�����YROW�
7KH�UHFHSWLRQ�RI�FXUUHQW�IURP�WKH�WZR�EDWWHULHV�LQ�WKLV�FDVH�FRQVHTXHQWO\�ZDV�����ZDWW�ZKLOH�WKH�FRQVXPSWLRQ�RI�WKH�EXOEV�DPRXQWHG�WR�DERXW���ZDWW��(VSHFLDOO\�VWULNLQJ�LQ�WKLV�FRQQHFWLRQ�LV�WKH�FRQVLGHUDEO\�KLJKHU�FXUUHQW�SRZHU�LQ�WKH�EXOE�FLUFXLW�EHLQJ�DERXW����WLPHV�ELJJHU�WKDQ�WKH�FXUUHQW�FRPLQJ�IURP�WKH�WZR�EDWWHULHV�
:H�KDYH�DOVR�DEVROXWHO\�PDGH�VXUH�WKDW�IURP�WKH�EDWWHULHV�QR�RWKHU�FRQGXFWRUV�OHG�WR�WKH�DSSDUDWXV�WKDQ�WKRVH�LQWR�ZKLFK�P\�LQVWUXPHQW�ZDV�EXLOW�LQ��7KH�IDFW�WKDW�DQ�LQFUHDVH�RI�SRZHU�IURP�WKH�EDWWHU\�WR�WKH�WHUPLQDO�FODPSV�RI�WKH�HIIHFWLYH�FLUFXLW�LQ�WKH�SODWH�V\VWHP�WDNHV�SODFH��FRXOG��LQGHHG��QRW�EH�WHVWHG�RQ�WKH�GLIIHUHQW�SDUWV�RI�WKH�DSSDUDWXV�E\�D�GLUHFW�PHDVXULQJ�RI�WKH�SRZHU�LWVHOI��EHFDXVH�0U��&ROHU�GHFODUHG�WKDW�ZKHQ�VZLWFKLQJ�RQ�DQ�LQVWUXPHQW�LQ�WKH�LQWHULRU�RI�WKH�V\VWHP��SUREDEO\�WKH��DGMXVWPHQW��ZRXOG�EH�GLVWXUEHG�
,�KDYH�WKHUHIRUH�WHVWHG�WKH�GHFUHDVH�RI�WHQVLRQ�LQ�WKH�VLQJOH�SODWHV�RQ�D�ORDG�RI�WKUHH�ODPSV�E\�PHDQV�RI�D�PLOOLYROW�PHWHU��PDNH�RI�+DUWPDQQ�	�%UDXQ��1U����������LQ�RUGHU�WR�JHW�DW�OHDVW�LQ�DQ�LQGLUHFW�ZD\�DQ�H[SODQDWLRQ�IRU�WKH�LQFUHDVH�RI�FXUUHQW��7KLV�H[DPLQDWLRQ�VKRZHG�D�UHPDUNDEOH�LQFUHDVH�RI�WHQVLRQ�ORVVHV�ZLWK�D�GLVWLQFW�PD[LPXP�RQ�WKH�WKLUG�ODVW�SODWH�RI�WKH�RQH�URZ��7KHVH�HVWLPDWHV�WRR�DUH�FRPSLOHG�LQ�WKH�WDEOH�DW�WKH�HQG�RI�WKLV�MXGJPHQW�
5HVXOWV�a�7KH�UHVXOW�RI�WKH�LQYHVWLJDWLRQ�VKRZHG�DQ�DVWRQLVKLQJ�ZRUNLQJ�RI�WKH�DSSDUDWXV��ZKLFK��ZLWKRXW�IXUWKHU�UHVHDUFKHV�FDQQRW�EH�H[SODLQHG�RU�FRPSDUHG�ZLWK�WKH�KLWKHUWR�NQRZQ�FKDUDFWHULVWLFV�
5HJDUGLQJ�WKH�&DXVH�RI�WKH�REVHUYHG�FKDUDFWHULVWLFV��HVSHFLDOO\�WKH�VROXWLRQ�RI�WKH�TXHVWLRQ��ZKHUH�WKH�HQHUJ\�LQ�WKH�DSSDUDWXV�RULJLQDWHV��QR�H[SODQDWLRQ�FDQ�EH�JLYHQ\HW��DIWHU�WKH�VKRUW�DQG�VLPSOH�WHVWV�
6ROHO\�WKH�FRQMHFWXUH�FDQ�EH�H[SUHVVHG�WKDW�WKH�PDJQHW�V\VWHP�LV�WKH�VRXUFH�RI�WKH�HQHUJ\��,W�WKHUHIRUH�VHHPV�GHVLUDEOH�WR�FOHDU�WKLV�SRLQW�E\�IXUWKHU�WKRURXJK�DQG�V\VWHPDWLF�H[DPLQDWLRQV��)RU�WKLV�SXUSRVH�WKH�SURSRVLWLRQ�RI�0U��&ROHU�WR�FRQVWUXFW�D�ELJJHU�DSSDUDWXV�LV�YHU\�VHQVLEOH��DQ�DSSDUDWXV��LQWR�ZKLFK�IURP�WKH�EHJLQQLQJ�PHDVXULQJ�LQVWUXPHQWV�VKRXOG�EH�EXLOW�LQ�WKH�UHVSHFWLYH�SDUWV�RI�WKH�VLQJOH�FLUFXLWV�LQ�
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RUGHU�WR�HQDEOH�WKH��DGMXVWPHQW��RI�WKH�DSSDUDWXV�LQFOXGLQJ�WKHVH�LQVWUXPHQWV�
$�MXGJPHQW�IRU�WKH�SRVVLEOH�XWLOL]DWLRQ�RI�WKH�SKHQRPHQD��REVHUYDQW�LQ�WKH�DSSDUDWXV��IURP�WKH�HFRQRPLFDO�SRLQW�RI�YLHZ��,�DP��RI�FRXUVH��QRW�DEOH�WR�SDVV�RQ�DIWHU�WKHVH�VKRUW�WHVWV��7KLV�TXHVWLRQ�FRXOG�RQO\�EH�DQVZHUHG�DIWHU�VRPH�OHQJWKHQHG�DQG�SHUPDQHQW�WHVWV��E\�ZKLFK�FRXOG�EH�HVWDEOLVKHG�ZKDW�SURGXFWLYHQHVV�WKH�VRXUFH�RI�HQHUJ\��H[LVWHQW�LQ�WKH�DSSDUDWXV�ZLOO�VKRZ��HVSHFLDOO\�LI�WKH�PDJQHWV��LQ�FDVH�WKH\�DUH�WKH�VXSSRUWV�RI�WKH�HQHUJ\�VRXUFH�ZRXOG�ZHDU�RXW�DIWHU�VRPH�WLPH��DQG�DW�ZKDW�H[SHQVH�HDFK�WLPH�WKH\�FRXOG�EH�UHSODFHG�E\�QHZ�RQHV�
$ERYH�DOO��KRZHYHU��LW�DSSHDUV�LPSRUWDQW�WKDW�WKH�SDUW�RU�SDUWV�RI�WKH�DSSDUDWXV��EHLQJ�SRVVLEO\�UHVSRQVLEOH�IRU�FDXVLQJ�WKH�REVHUYHG�SKHQRPHQD��VKRXOG�EH�WDNHQ�RXW�LQ�D�ZD\�DV�VLPSO\�DV�SRVVLEOH�DQG�EH�VXEPLWWHG�WR�DQ�H[DPLQDWLRQ�LQ�DOO�GLUHFWLRQV�
%HIRUH�ILQLVKLQJ�WKLV��,�ZLVK�WR�VD\�WKDW�WKH�UHVXOWV�RI�WKH�WHVW�DUH�SXW�DW�WKH�GLVSRVDO�RI�&DSWDLQ�&ROHU�IRU�ZKLFK�UHDVRQ�,�HQFORVH�D�FRS\�KHUHZLWK�
,�VKRXOG�OLNH�WR�DVN��KRZHYHU��WKH�JHQWOHPHQ�LQ�TXHVWLRQ�QRW�WR�PHQWLRQ�P\�QDPH�DQG�WKDW�RI�3URIHVVRU�)UDQNH�QRU�GLYXOJH�WKH�UHVXOWV�RI�RXU�WHVWV�ZLWKRXW�RXU�H[SUHVV�FRQVHQW��RU�WR�PDNH�WKHP�NQRZQ�SXEOLFO\�DQG�DERYH�DOO�QRW�LQ�WKH�SUHVV�
6LJQHG�
'U��,QJ��0��.ORVV3URIHVVRU
5HVXOWV�RI�0HDVXULQJ�a�$SSDUDWXV�&ROHU����0DUFK������
1U����a�7HVW�Z��,QVWUXPHQW�EXLOW�LQ�a���&KDUJH�a�0DJQHW�&LUFXLW�������$�����9�a�3ODWH�&LUFXLW���������9�a�6SRRO�&LUFXLW���������9�a�([WHUQDO�&LUFXLW���������9
1U����a�7HVW�Z��,QVWU��EXLOW�LQ�a���EXOEV�&KDUJH�a�0DJQHW�&LUFXLW�������$�����9�a�3ODWH�&LUFXLW�������$�����9�a�6SRRO�&LUFXLW�������$�����9�a�([WHUQDO�&LUFXLW������$�����9
1U����a�7HVW�Z��,QVWU��EXLOW�LQ�a���EXOEV�&KDUJH�a�0DJQHW�&LUFXLW�������$�����9�a�3ODWH�&LUFXLW��������$�����9�a�6SRRO�&LUFXLW��������$������9�a�([WHUQDO�&LUFXLW������$�����9�
&RQWURO�RI�WKH�EXLOW�LQ�LQVWUXPHQWV��RI�WKH�EDWWHU\�FLUFXLWV�a
1U�� �� a� ,QVWU�� EXLOW�LQ� a� &KDUJH�� �� EXOEV� &KDUJH� a� 3ODWH� &LUFXLW�� ������$�����9� a�([WHUQDO�&LUFXLW������$������9
1U����a�6	+��������a�&KDUJH����EXOEV�&KDUJH�a�3ODWH�&LUFXLW��������$
1U�� �� a� ,QVWU�� EXOW�LQ� a� &KDUJH�� �� EXOEV� &KDUJH� a� 6SRRO� &LUFXLW�� ����� $����� 9� a�([WHUQDO�&LUFXLW������$�����9
1U����a�6	+��������a�&KDUJH����EXOEV�&KDUJH�a�6SRRO�&LUFXLW��������$
1U����a�,QVWU��EXLOW�LQ�a�0DJQHW�&LUFXLW�������$�����9
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1U����a�6	+��������a�0DJQHW�&LUFXLW������$
7KH� WKUHH�EXLOW�LQ� LQVWUXPHQWV� VKRZ�ZLWK� VXIILFLHQW�SUHFLVLRQ� WKH� VHULHV�RI� WKH� WKUHH�EDWWHU\�FLUFXLWV�
1U�����a�,QVWU��EXLOW�LQ�a���EXOEV�&DKUJH�a�([WHUQDO�&LUFXLW������$������9
1U�����a�6	+��������a���EXOEV�&KDUJH�a�([WHUQDO�&LUFXLW�������$������9
1U�����a�6	+��������a���EXOEV�&KDUJH�a�([WHUQDO�&LUFXLW�������$
1U�����a�,QVWU��EXLOW�LQ�a���EXOEV�&KDUJH�a�([WHUQDO�&LUFXLW�������9
1U�����a�6	+��������a���EXOEV�&KDUJH�a�([WHUQDO�&LUFXLW�������9
1U�����a�,QVWU��EXLOW�LQ�a���EXOE�&KDUJH�a�([WHUQDO�&LUFXLW������9
1U�����a�6	+��������a���EXOE�&KDUJH�a�([WHUQDO�&LUFXLW�������9
)URP�WKH�EXLOW�LQ�WHQVLRQ�PHWHU�RI�WKH�H[WHUQDO�FLUFXLW�HVWLPDWLRQV�EHORZ���YROWV�FRXOG�QRW�EH� UHDG�DQ\PRUH��:KHQ�VOLJKWO\�RYHU���YROWV� WKH� LQVWUXPHQW� LQGLFDWHV�FRUUHFWO\��ZKHQ�RYHU���YROWV��WKH�LQGLFDWLRQ�LV�VRPHZKDW�WRR�ORZ�
7KH�EXLOW�LQ�FXUUHQW�LQGLFDWRU�RI�WKH�H[WHUQDO�FLUFXLW�SRLQWV�VRPHZKDW�WRR�KLJK�
7KH� FRQWURO� LQVWUXPHQW� 6	+� ������� LV� D� SUHFLVLRQ� FRQWLQXRXV�FXUUHQW� LQVWUXPHQW��PLOOLYROWPHWHU�� IRU� FXUUHQW� DQG� WHQVLRQ� PHDVXULQJV�� 7KH� FRQWURO� LQVWUXPHQW� +	%��������LV�D�KRWZLUH�LQVWUXPHQW�
$SSHQGL[�,,,�a�7UDQVODWLRQ�RI�D�5HSRUW�E\�3URIHVVRU�:�2��6FKXPDQQ��0XQLFK��RQ�WKH�H[DPLQDWLRQ�RI�WKH�DSSDUDWXV�RI�0U��&ROHU� LQ�EHUOLQ�RQ�WKH���WK 	���WKPDUFK��������GDWHG��UG $SULO������
7KH� DSSDUDWXV� LQ� TXHVWLRQ� SULQFLSDOO\� FRQVLVWV� RI� WZR� SDUDOOHO� FRQQHFWHG� VSRROV��ZKLFK�EHLQJ�ELILOLDUO\�ZRXQG�LQ�D�VSHFLDO�ZD\��DUH�PDJQHWLFDOO\�OLQNHG�WRJHWKHU��2QH�RI�WKHVH�VSRROV�LV�FRPSRVHG�RI�FRSSHU�VKHHWV��WKH�VSRRO�LV�FDOOHG�WKH�SODWH�VSRRO���WKH�RWKHU� RQH� RI� D� QXPEHU� RI� WKLQ� SDUDOOHO� FRQQHFWHG� LVRODWHG� ZLUHV� �FDOOHG�� VSRRO�ZLQGLQJ���UXQQLQJ�SDUDOOHO�DW�VPDOO�LQWHUYDOV�WR�WKH�SODWHV��%RWK�VSRROV�FDQ�EH�IHG�E\�VHSDUDWH�EDWWHULHV��DW�OHDVW�WZR�EDWWHULHV�DUH�QHFHVVDU\�WR�SXW�WKH�VSRROV�WR�ZRUN�
7KH�VSRROV�DUH�DUUDQJHG�LQ�WZR�KDOYHV�HDFK��DFFRUGLQJ�WR�WKH�ELILODU�ZLQGLQJ�V\VWHP��7KH�EDWWHULHV�DUH�DWWDFKHG�WR�WKH�VWDUWLQJ�SRLQWV��DQG�WKH�FXUUHQW�UHFHLYHUV�WR�WKH�SDUDOOHO�FRQQHFWHG�HQGV��,QWHU�FRPPXQLFDWLRQV�DUH�FRQQHFWHG�EHWZHHQ�SDUDOOHO�ZLQGLQJV�RI�WKH�WZR�KDOYHV�RI�WKH�SODWH�VSRRO�ZKLFK�FRQWDLQ�LURQ�URGV�ZLWK�VLOYHU�FRQQHFWLRQV��7KHVH�URGV�DUH�PDJQHWL]HG�E\�D�VSHFLDO�EDWWHU\�WKURXJK�DSSOLHG�ZLQGLQJV��FDOOHG��H[FLWHU�ZLQGLQJV��
$FFRUGLQJ�WR�WKH�VWDWHPHQW�RI�WKH�LQYHQWRU��WKH�SURGXFWLRQ�RI�HQHUJ\�SULQFLSDOO\�WDNHV�SODFH�LQ�WKHVH�LURQ�URGV��DQG�WKH�ZLQGLQJ�RI�WKH�VSRROV�SOD\V�DQ�LPSRUWDQW�SDUW�LQ�LW�
$V�IDU�DV�LW�ZDV�SRVVLEOH�,�FRQYLQFHG�P\VHOI�RI�WKH�FRQIRUPLW\�RI�WKH�FLUFXLW�ZLWK�WKH�
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PHFKDQLVP��7KH�H[FLWHU�ZLQGLQJ�LV�HOHFWULFDOO\�FRPSOHWHO\�VHSDUDWHG�IURP�WKH�RWKHU�ZLQGLQJV��ZKLFK�ZDV�SURYHG�ZKHQ�WHVWLQJ�WKH�DSSDUDWXV�ZKLOH�EHLQJ�GHYRLG�R�WHQVLRQ��DV�ZHOO�DV�ZKHQ�WHVWLQJ�LW�ZKLOH�EHLQJ�DW�ZRUN�ZLWK�WKH�DLG�RI�DQ�2KPPHWHU�DQG�D�PLOOLYROWPHWHU�
,Q�RUGHU�WR�DVFHUWDLQ�SRVVLEO\�FRQFHDOHG�VRXUFHV��WKH�DSSDUDWXV�ZDV�VHDUFKHG�ZLWK�D�PLOOLYROWPHWHU��ZLWKRXW�XVLQJ�DQ\�H[WHUQDO�EDWWHULHV��1R�HIIHFW�ZDV�SHUFHSWLEOH��%HVLGHV�WKH�DSSDUDWXV�ZDV�FDUULHG�IURP�RQH�URRP�WKURXJK�D�FRUULGRU�WR�DQRWKHU�RQH�LQ�WKH�HVWDEOLVKPHQW�WR�H[FOXGH�WKH�SRVVLELOLW\�RI�DQ\�VHFUHW�FRQQHFWLRQ�WR�WKH�PDLQV�
,QVWDOOHG�LQ�WKH�DSSDUDWXV�ZHUH�WKUHH�FXUUHQW�PHWHUV�IRU�WKH�FXUUHQWV�IURP�WKH�WKUHH�EDWWHULHV��DQG�IXUWKHUPRUH�FXUUHQW�DQG�YROW�PHWHUV�RI�WKH�VRIW�LURQ�W\SH�IRU�WKH�FXUUHQW�UHFHLYHUV��2QH�DQG�WZR�EXOEV�UHVSHFWLYHO\�ZHUH�HPSOR\HG�IRU�WKLV�SXUSRVH��%HVLGHV�WKHUH�ZHUH�DW�GLVSRVDO�RQH�SUHFLVLRQ�PLOOLDPSPHWHU�RI�WKH�6	+�WXUQ�VSRRO�W\SH��DOVR�HPSOR\DEOH�DV�DPPHWHU�DQG�YROWPHWHU��FDOOHG��'U��6S��&���DQG�D�WXUQ�VSRRO�PLOOLYROWPHWHU�RI�WKH�$�(�*���DQ�RUGLQDU\�ODERUDWRU\�LQVWUXPHQW��DOVR�HPSOR\DEOH�DV�D�YROWPHWHU��FDOOHG��'U��6S��$�(�*�&���
:KLOH�WKH�DSSDUDWXV�IHG�WZR�EXOEV��WKH�FXUUHQW�GHOLYHU\�RI�WKH�WKUHH�FXUUHQW�VXSSO\LQJ�EDWWHULHV�ZDV�PHDVXUHG�GLUHFWO\�DW�WKH�WHUPLQDO�FODPSV��7KH�UHVXOWV�DUH�DV�IROORZV�
���&XUUHQW�RI�WKH�SODWH�EDWWHU\�����PD
���&XUUHQW�RI�WKH�VSRRO�EDWWHU\�����PD
���&XUUHQW�RI�WKH�H[FLWHU�EDWWHU\������PD��'U��6S��6�	�+�&��
7KH�LQGLFDWLRQV�RI�WKH�EXLOW�LQ�LQVWUXPHQWV�ZHUH�LQ�XQLVRQ�ZLWK�WKH�VWDWHPHQWV�RI�WKH�6	+�LQVWUXPHQW��7KH�WRWDO�FDSDFLW\�RI�WKH�EDWWHULHV�RI�WKUHH�HOHPHQWV�HDFK��������[��� �������ZDWW��WKH�WHQVLRQ�RI�WKH�EDWWHULHV�LQ�UHDOLW\�EHLQJ�EHORZ���YROW���7KH�SRVVLEOH�FDSDFLW\�RI�WKH�WZR�EXOEV�DFFRUGLQJ�WR�WKH�EXLOW�LQ�VRIW�LURQ�LQVWUXPHQWV�ZDV��$�[�����9��WKDW�LV������ZDWWV�ZKLFK�PHDQV�WKH�����IROG�RI�WKH�DERYH�PHQWLRQHG�FDSDFLW\�
7KHUHDIWHU�RQO\�RQH�EXOE�ZDV�FRQQHFWHG��DQG�D�VHFRQG�RQH��H[DFWO\�RI�WKH�VDPH�W\SH��ZDV�UHJXODWHG�ZLWK�D�VSHFLDO�DFFXPXODWRU�EDWWHU\�WR�JHW�WKH�VDPH�OLJKW��$OO�FXUUHQWV�ZHUH�PHDVXUHG�ZLWK�WKH��'U��6S��6�	�K�&����DOO�WHQVLRQV�ZLWK�WKH��'U��6S��$�(�*�&���DQG�QRW�ZLWK�WKH�EXLOW�LQ�LQVWUXPHQWV�
���&XUUHQW�RI�WKH�SODWH�EDWWHU\�����PD
���&XUUHQW�RI�WKH�VSRRO�FLUFXLW�EDWWHU\�������PD
���&XUUHQW�RI�WKH�H[FLWHU�EDWWHU\������PD
7KDW�PHDQV��LI�UHFNRQHG�ZLWK�D���YROW�EDWWHU\�WHQVLRQ����[������� �������ZDWW��7KH�SRVVLEOH�FDSDFLW\�RI�D�EXOE��IHG�E\�D�VSHFLDO�EDWWHU\��DQG�VKRZLQJ�WKH�VDPH�OLJKWSRZHU�ZDV�����YROW�[�����$� ������ZDWW��3URSRUWLRQ�RI�ERWK�HIILFLHQFLHV�FD�������
%RWK�LQVWUXPHQWV�XVHG�IRU�WHVWLQJ��PHDVXULQJ��IURP�6	+�DQG�IURP�WKH�$(*�ZHUH�WKDQ�FRPSDUHG�ZLWK�HDFK�RWKHU�E\�D�FXUUHQW�YROWPHWHU��WKH�KLJKHVW�SRVVLEOH�GHYLDWLRQ�EHLQJ�OHVV�WKDQ�����ZKLFK�FDQ�WKHUHIRUH�VFDUFHO\�LQIOXHQFH�WKH�UHVXOW�
7KH�DSSDUDWXV��DFFRUGLQJ�WR�WKH�VWDWHPHQW�RI�WKH�LQYHQWRU��LV�DGDSWHG�QRZ�IRU�FXUUHQW�
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LQFUHDVH��7KH�EXOE�WHQVLRQ�RI�����YROW�LV�OHVV�WKDQ�WKH�WHQVLRQ�RI�WKH�IHHGLQJ�EDWWHULHV��%\�FKDQJLQJ�RYHU�LQ�WKH�LQWHULRU�LW�ZRXOG�DOVR�EH�SRVVLEOH�WR�XVH�LW�IRU�DQ�LQFUHDVH�LQ�WHQVLRQ�
7KHQ�WKHUH�ZDV�PDGH�D�WHVW�ZLWK�WKH�DLG�RI�WKH�'U��6S��0LOOLYROWPHWHU�IURP�WKH�$(*�WR�WU\�WKH�GHFUHDVH�RI�WHQVLRQ�LQ�WKH�VLQJOH�ZLQGLQJ�KDOYHV�RI�WKH�SODWH�VSRRO�RQ�WKH�ULJKW�DV�ZHOO�DV�RQ�WKH�OHIW�VLGH�RI�WKH�PHFKDQLVP��7KH�IRUP�RI�WKH�VSRRO�LV�WKDW�RI�D�ORQJ�VPDOO�UHFWDQJOH��
7HQVLRQV�LQ�0LOOLYROWV��5LJKW�6LGH��
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:LQGLQJV�IURP�WKH�WRS�GRZQZDUG��/HIW�6LGH��
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7KH�WHQVLRQV�DUH�GLVWULEXWHG�YHU\�XQHTXDOO\�ZKLFK�PXVW�EH�GXH�WR�FXUUHQW�LQFUHDVHV�DQG�GHFUHDVHV�WKURXJK�WKH�LURQ�FRUHV�
)XUWKHU�PHDVXUHPHQWV�RQ�WKH�VLQJOH�SDUWV�FRXOG�QRW�EH�FDUULHG�WKURXJK�IRU�WKH�UHDVRQ�RI�JHWWLQJ�LPSHGHG�E\�WKH�EXLOW�LQ�SDUWV�RI�WKH�DSSDUDWXV��$Q\�YDULDWLRQV�RI�WKH�UHJXODWLRQ�UHVLVWDQFHV�ZHUH�DOVR�QRW�XQGHUWDNHQ��EHFDXVH�WKH�LQYHQWRU�VWDWHG�WKDW�WKH�DSSDUDWXV�LQ�LWV�LQVWDOODWLRQ�ZDV�YHU\�VHQVLWLYH��HVSHFLDOO\�ZLWK�UHJDUG�WR�WKH�PDJQHWLF�FRQGLWLRQV�RI�WKH�LURQ�FRUHV��DQG�WKDW�D�ZURQJ�WUHDWPHQW�>LQWHUQDO�PHDVXUHPHQWV@�ZRXOG�FDXVH�LQWHUIHUHQFHV�ZKLFK�ZRXOG�EH�ZHDULVRPH�DQG�YHU\�GLIILFXOW�WR�EH�HOLPLQDWHG�
7KH�QH[W�GD\�,�JRW�D�+RWZLUH�YROWPHWHU��+	%���FDOOHG��'U�6S�7+��DW�WKH�7HFKQLFDO�+LJK�6FKRRO�RI�&KDUORWWHQEXUJ��:LWK�WKHVH�LQVWUXPHQWV�DQG�WKRVH�RI�WKH�SUHYLRXV�GD\�WKH�IROORZLQJ�WHVWV�ZHUH�PDGH�
����3ODWH�FLUFXLW�����P$��'U�6S�7+�
/DPS�FXUUHQW�������$��'U�6S�6	+�&��������$��+�'U�7+�����������$��%XLOW�LQ�VRIW�LURQ�LQVWUXPHQW�
/DPS�WHQVLRQ�������9��+�'U�7+�����9��%XLOW�LQ�VRIW�LURQ�LQVWUXPHQW�
���6SRRO�FLUFXLW�������P$��'U�6S�7+�
/DPS�FXUUHQW�������$��'U�6S�6	+�&��������$��+'7+�
/DPS�WHQVLRQ������9��+�'U�7+�
���([FLWHU�FLUFXLW��������$��'U�6S�6	+�&�
/DPS�FXUUHQW������$��+�'U�7+�
/DPS�7HQVLRQ������9��+�'U�7+�
2QFH�DJDLQ�D�FRPSDULVRQ�RI�FDSDFLW\�ZDV�FDUULHG�WKURXJK�E\�XVLQJ�DQ�HTXDO�ODPS�WR�WKDW�LQ�WKH�DSSDUDWXV�ZLWK�DQ�DFFXPXODWRU��DQG�EULQJLQJ�LW�WR�WKH�VDPH�EULJKWQHVV��DV�MXGJHG�E\�WKH�H\H�
/DPS�LQ�DFFXPXODWRU�FLUFXLW�
7HQVLRQ����9��'U�6S�6	+�&�������9��'U�6S�$(*�&�
&XUUHQW�������$��'U�6S�6	+�&�
/DPS�LQ�DSSDUDWXV�
7HQVLRQ�����������9��+�'U�7+�
&XUUHQW��������+�'U�7+�
&XUUHQW�LQ�VSRRO�FLUFXLW����������P$��'U�6S�7+�
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7KHUHDIWHU�WKH�LQVWUXPHQWV�ZLWK�WKH�PHDVXUHG�FXUUHQW�DQG�WHQVLRQ�ILJXUHV�ZHUH�FRPSDUHG�ZLWK�HDFK�RWKHU�
���7HQVLRQPHWHU�SDUDOOHO�RQ�WZR�DFFXPXODWRUV�
'U�6S�$(*�&������9
+�'U�7+������9
'U�63�6	+�&����������9
���9ROWDHOHFWURPHWHU�LQ�OLQH�
+�'U�7+�������$
'U�6S�6	+�&�����������
(YHQ�ZKHQ�WDNLQJ�LQWR�DFFRXQW�WKH�HUURUV�RI�WKH�LQVWUXPHQWV��WKH�UHVXOWLQJ�PXOWLSOLFDWLRQ�RI�HQHUJ\��LQ�SULQFLSOH��GRHV�QRW�XQGHUJR�DQ\�DOWHUDWLRQ�WKURXJK�WKH�DSSDUDWXV��-XGJLQJ�IURP�WKH�FRQIRUPLW\�RI�WKH�KRWZLUH�DQG�WXUQVSRRO�LQVWUXPHQWV�LQ�WKH�ODPS�FLUFXLW��WKH�LQIHUHQFH�LV�WR�EH�GUDZQ�WKDW�SULQFLSDOO\�LW�LV�FRQWLQXRXV�FXUUHQW�RQH�KDV�WR�GHDO�ZLWK��$�WHVW�RI�FXUUHQW�IURP�WKH�EDWWHULHV�E\�ZD\�RI�KRWZLUH�PHDVXUHPHQW�ZDV�QRW�SRVVLEOH�
$V�D�VWULNLQJ�IDFW�LW�VKRXOG�EH�PHQWLRQHG�WKDW�WKH�VSRRO�FLUFXLW�KDYLQJ�EHHQ�DW�ILUVW�DOZD\V�VZLWFKHG�RQ�DORQH��UHFHLYHG�D�FXUUHQW�RI�����P$��$V�VRRQ�DV�SODWHV�DQG�H[FLWHU�FLUFXLW�DGGLWLRQDOO\�DQG�VLPXOWDQHRXVO\�ZHUH�WXUQHG�RQ��DV��DFFRUGLQJ�WR�WKH�LQYHQWRU��WKH�DSSDUDWXV�GHPDQGV�LW��WKH�FXUUHQW�LQ�WKH�VSRRO�FLUFXLW�FRPHV�GRZQ�WR�DERXW����P$�
$�GHILQLWH�MXGJPHQW�DERXW�WKH�DSSDUDWXV�PXVW�EH�UHVHUYHG�E\�PH�XQWLO�DOO�SDUWV�KDYH�EHHQ�VLQJO\�WHVWHG��DQG�XQWLO�YDULDWLRQV�LQ�WKH�FRQQHFWLRQV�LQ�WKH�ORDG�DQG�DQG�FLUFXLW�KDYH�EHHQ�XQGHUWDNHQ�
$IWHU�WKH�SUHVHQW�H[DPLQDWLRQ��FDUULHG�WKURXJK�DV�FDUHIXOO\�DV�>SRVVLEOH@��,�PXVW�VXUPLVH�WKDW�ZH�KDYH�WR�IDFH�WKH�H[SORLWDWLRQ�RI�D�QHZ�VRXUFH�RI�HQHUJ\�ZKRVH�IXUWKHU�GHYHORSPHQWV�FDQ�EH�RI�DQ�LPPHQVH�LPSRUWDQFH��7KH�DSSDUDWXV�ZDV�YLVLEOH�DQG�DFFHVVLEOH�LQ�DOO�LWV�HVVHQWLDO�SDUWV��7KH�LQYHQWRU�DJUHHG�TXLWH�ZLOOLQJO\�WR�HDFK�WULDO�LQ�VR�IDU�DV��DFFRUGLQJ�WR�KLV�VWDWHPHQW��QR�KDUP�FRXOG�EH�GRQH�WR�WKH�ZRUNLQJ�RI�WKH�DSSDUDWXV�
,�GR�QRW�EHOLHYH�LQ�D�GHFHSWLRQ��,�GHHP�LW�H[SHGLHQW�WR�SXW�WKH�DSSDUDWXV�WR�D�IXUWKHU�WHVW��DQG�,�EHOLHYH�WKDW�D�IXUWKHU�GHYHORSPHQW�RI�WKH�DSSDUDWXV�DQG�DQ�DVVLVWDQFH��JLYHQ�WR�WKH�LQYHQWRU��ZLOO�SURYH�MXVWLILHG�DQG�RI�JUHDW�LPSRUWDQFH�
$SSHQGL[�,9��5HSRUW�RI�([DPLQDWLRQ�RQ�&ROHU�$SSDUDWXV
7LPH���������W��������
3ODFH��5HVHDUFK�'HSDUWPHQW�RI�WKH�$GPLUDOW\��2.0���%HUOLQ
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7LPH���������WR��������
3ODFH��3K\VLFDO�,QVWLWXWH�RI�WKH�7HFKQLFDO�,QVWLWXWH�RI�%HUOLQ
7LPH���������WR��������
5HSRUW�E\�+DQV�&ROHU�	�'U��+HLQ]�)URKOLFK��$EVWUDFW��a
6RPH�\HDUV�DJR�DQ�DSSDUDWXV��WKH�&ROHU�DSSDUDWXV��ZDV�HPSLULFDOO\�GHYHORSHG��ZKLFK�DFFRUGLQJ�WR�D�VHULHV�RI�UHSRUWV�E\�ZHOO�NQRZQ�VFLHQWLVWV�DQG�SUDFWLFDO�HQJLQHHUV��ZDV�DEOH�WR�GHOLYHU�D�FRQVLGHUDEO\�KLJKHU�HOHFWULFDO�RXWSXW�WKDQ�WKH�LQSXW�QHFHVVDU\�WR�H[FLWH�WKH�HOHFWURPDJQHWLF�ILHOG�RI�WKH�DSSDUDWXV�
'XH�WR�WKH�ODFN�RI�VXIILFLHQW�NQRZOHGJH�RI�WKH�FRPSOLFDWHG�DFWLYLW\�ZLWKLQ�WKH�DSSDUDWXV��DQG�RI�WKH�LPSRVVLELOLW\�RI�H[SODLQLQJ�WKLV�LQ�NQRZQ�WHUPV��WKH�VXFFHVV�LQ�VWDUWLQJ�WKH�DSSDUDWXV�GHSHQGHG�RQ�KDSS\�DFFLGHQW�
:LWK�WKH�VXSSRUW�RI�WKH�2.0�DQ�DWWHPSW�ZDV�PDGH�WR�H[DPLQH�DQG�PHDVXUH�WKH�DFWLYLWLHV�LQ�WKH�&ROHU�DSSDUDWXV��'XH�WR�ODFN�RI�VXIILFLHQW�WHFKQLFDO�DQG�SK\VLFDO�PHDQV��ZH�GLG�QRW�DW�ILUVW�VXFFHHG�LQ�VWDUWLQJ�LW��7KLV�ZRUN��KRZHYHU��OHG�WR�YDOXDEOH�NQRZOHGJH�DQG�LQIRUPDWLRQ�
,W�LV�WKHUHIRUH�QHFHVVDU\��WKURXJK�D�V\VWHPDWLF�EDVLF�UHVHDUFK��WR�WUDQVIHU�WKH�DGMXVWPHQW�DQG�RWKHU�QHFHVVDU\�SURFHGXUHV�IRU�VWDUWLQJ�WKH�DSSDUDWXV��IURP�WKH�GRPDLQ�RI�DFFLGHQW�LQWR�D�SUDFWLFDO�H[SHULPHQWDO�SURFHGXUH�ZKLFK�LV�DW�DQ\�WLPH�UHSURGXFLEOH�
���+LVWRU\�a
'XULQJ�WKH�\HDU������WR������WKH�XQGHUVLJQHG��&DSWDLQ�+DQV�&ROHU��EDVLQJ�KLV�ZRUN�RQ�OD\�WKHRULHV�RI�HOHFWURPDJQHWLF�DQG�LQGXFWLYH�DFWLYLWLHV��KDV�GHYHORSHG�DQ�DSSDUDWXV�IRU�JHQHUDWLQJ�HOHFWULFDO�HQHUJ\��ZKLFK�GHOLYHUHG�D�FRQVLGHUDEO\�KLJKHU�HOHFWULFDO�RXWSXW�WKDQ�ZDV�QHFHVVDU\�WR�H[FLWH�WKH�SULPDU\�ILHOGV�RI�WKH�DSSDUDWXV��7KLV�GHYHORSPHQW�ZDV�FDUULHG�RXW�PHUHO\�HPSLULFDOO\�DQG�GXH�WR�WKH�OD\�SURFHGXUH��ZLWKRXW�UHFRUGLQJ�PHDVXUHPHQWV�RU�PDNLQJ�GLDJUDPV�
7KLV�DSSDUDWXV�ZDV�WKH�VXEMHFW�RI�QXPHURXV�H[DPLQDWLRQV�E\�VFLHQWLVWV�DQG�SUDFWLFDO�HQJLQHHUV��ZKR�LQ�WKHLU�UHSRUWV��DOPRVW�ZLWKRXW�H[FHSWLRQ��KDG�WR�DGPLW�DQ�HQHUJ\�VXUSOXV�RU�HQHUJ\�PXOWLSOLFDWLRQ�ZLWKRXW�EHLQJ�DEOH�WR�H[SODLQ�WKH�SURFHVV�E\�SUHVHQW�NQRZOHGJH��7KH�LQYHQWRU�DOVR�FRXOG�QRW�JLYH�DQ�H[SODQDWLRQ�GXH�WR�ODFN�RI�VXIILFLHQW�NQRZOHGJH�RI�WKH�DFWLYLWLHV�LQ�WKH�DSSDUDWXV��6HH�UHSRUWV�E\�3URIHVVRUV�.ORVV�DQG�6FKXPDQQ�RQ�UHFRUG�DW�WKH�2.0��
'XH�WR�XQSOHDVDQW�GLIIHUHQFHV�ZLWK�WKH�ILQDQFLHUV��PRVWO\�IRUHLJQHUV��DQG�D�QHUYRXV�EUHDNGRZQ�RI�&ROHU��EHFDXVH�RI�WKHVH��WKH�DSSDUDWXV�DQG�RULJLQDO�WKHRULHV�ZHUH�ORVW�
8SRQ�UHVXPSWLRQ�RI�WKH�H[SHULPHQWV�DW�D�ODWHU�GDWH�WKH�HIIHFW�ZDV�RFFDVLRQDOO\�VXFFHVVIXOO\�UHSURGXFHG��VHH�UHSRUW�E\�'U��0RGHUVRKQ�FRQFHUQLQJ�HYHQWV�DW�1HZ�<HDU���������ZKLFK��KRZHYHU��HYLGHQWO\�GXH�WR�GLVWXUEDQFHV�RI�WKH�DGMXVWPHQWV��FRXOG�QRW�EH�PDLQWDLQHG�EHFDXVH�VXIILFLHQW�PHDVXUHPHQWV�ZHUH�QRW�WDNHQ��7KH�RXWEUHDN�RI�ZDU�WKHQ�SXW�D�WHPSRUDU\�HQG�WR�WKH�H[SHULPHQWDO�ZRUN�
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���,QWHUYHQWLRQ�RI�WKH�2.0�a
,Q�������&ROHU�DQG�'U��0RGHUVRKQ�PDGH�DQ�DSSOLFDWLRQ�WR�WKH�2.0�WR�VXSSO\�WKHP�ZLWK�PDWHULDOV�IRU�IXUWKHU�ZRUN��KRSLQJ�WKDW�E\�VLPSOH�WHFKQLFDO�PHDQV��WKH�DSSDUDWXV�FRXOG�EH�PDGH�WR�ZRUN�
7KHLU�DLP�ZDV�WR�SURGXFH�D�ZRUNLQJ�DSSDUDWXV��ZKLFK�FRXOG�EH�VKRZQ�WR�WKH�)XKUHU�RI�*HUPDQ\��OHDYLQJ�WKH�PHDVXUHPHQW�RI�DOO�DFWLYLWLHV�RI�WKH�DSSDUDWXV�WR�D�ODWHU�GDWH�
7KH�2.0�DSSURYHG�WKH�DSSOLFDWLRQ�DQG�VHQW�VXIILFLHQW�PDWHULDO�WR�EXLOG�WKH�DSSDUDWXV�DQG�OHQW�WKH�LQYHQWRU�RUGLQDU\�DPSHUHPHWHUV��YROWPHWHUV��DQG�QHFHVVDU\�WRROV��,W�ZDV�IRXQG��KRZHYHU��WKDW�GXH�WR�WKH�RYHUORDG�RI�ZRUN�XSRQ�WKHP�DW�WKLV�WLPH��WKHLU�VSDUH�WLPH�ZRUN�ZDV�QRW�VXIILFLHQW�WR�VHFXUH�TXLFN�UHVXOWV��7KH�2.0�WKHUHIRUH�SURFXUHG�WKHLU�UHOHDVH�IURP�RWKHU�ZRUN��WR�DOORZ�D�PRUH�LQWHQVLYH��DQG��GXH�WR�WKH�FRRSHUDWLRQ�RI�'U��)URKOLFK��ZKR�KDG�H[SHULHQFH�LQ�SK\VLFDO�PHDVXUHPHQWV��D�RUH�VFLHQWLILF�DSSURDFK�
7KH�QHZO\�GHYHORSHG�DSSDUDWXV�FRXOG�QRW�EH�PDGH�WR�ZRUN��KRZHYHU��EHFDXVH�RI�WKH�ODFN�RI�WKRURXJK�NQRZOHGJH�RI�WKH�DFWLYLWLHV�LQ�WKH�DSSDUDWXV�ZKLFK�QRZ�DSSHDUHG�WR�EH�YHU\�FRPSOLFDWHG��9DOXDEOH�NQRZOHGJH�DQG�SURPLVLQJ�VLJQV��RZHYHU��ZHUH�REWDLQHG�
���6KRUW�'HVFULSWLRQ�RI�WKH�$SSDUDWXV�a
7KH�DSSDUDWXV�FRQVLVWV�RI�WKUHH�SULQFLSOH�FLUFXLWV�ZKLFK�DUH�LQWHU�ZRXQG�DQG�LQWHU�FRXSOHG��YHUNRSSHOW��LQ�D�SHFXOLDU�ZD\��6RPH�RI�WKHVH�DUH�GLYLGHG�DJDLQ�LQWR�VLQJOH�VXEVLGLDU\�FLUFXLWV�ZKLFK�HYLGHQWO\�KDYH�DOO�WR�EH�EURXJKW�LQWR�UHVRQDQFH�ZLWK�RQH�DQRWKHU�
7KH�SULQFLSDO�FLUFXLWV��FDOOHG�WKH�DQFKRU��LQ�ZKLFK�WKH�HQHUJ\�JDLQ�SUREDEO\�RFFXUV��FRQVLVWV�RI�PHWDO�SODWHV�EHWZHHQ�ZKLFK�WUDQVIRUPHU�FRLOV�DUH�FRQQHFWHG��WKH�ZKROH�EHLQJ�FRQQHFWHG�WR�RQH�ODUJH�FRLO�SODWH��3ODWWHQVSXOH���2Q�HDFK�RI�WKH�VLQJOH�ZLQGLQJV�RQ�WKLV�LV�FRXSOHG�D�ODUJH�IODW�FRLO��)ODFKVSXOH��FDOOHG�ILHOG���7KHVH�IODW�FRLOV�DUH�LQWHUZRXQG�LQ�WZR�JURXSV��WKHVH�JURXSV�UHSUHVHQW�WKH�WXUQV�RI�D�WUDQVIRUPHU��7KLV�FRXSOHV��RQ�RQH�KDQG�RQ�WKH�IODW�FRLOV�RI�WKH�RWKHU�JURXS��DV�VHFRQGDU\�FRLOV���DQG�RQ�WKH�RWKHU�KDQG�RQ�WKH�DQFKRU�SODWH�FRLO��ZKLFK�LV�SODFHG�EHWZHHQ�WKHP��7KH�WKLUG�HOHFWULFDOO\�LQGHSHQGHQW�FLUFXLW��FDOOHG�WKH�GLUHFWLQJ�FLUFXLW��6WHXUNUHLV��UHJXODWHV�WKLV�WUDQVIHUHQFH��)LJXUH���>QRW�LQFOXGHG�LQ�WKH�%,26�5HSRUW@�VKRZV�GLDJUDPDWLFDOO\�DQG�LQ�SODQ�WKHVH�LQWHUZRXQG�SDUWV��DQFKRU�LQ�UHG��ILHOG�LQ�JUHHQ��GLUHFWLQJ�FLUFXLW�LQ�EOXH���)LJXUH����WKH�VR�FDOOHG�EDVLF�GLDJUDP��VKRZV�WKH�FRQQHFWLRQV�EHWZHHQ�WKHVH�GLIIHUHQW�SDUWV��7KLV�EDVLF�GLDJUDP�VKRZV�WKH�FRQGLWLRQV�QHFHVVDU\�IRU�VHOI�LQWHUUXSWLRQ��,Q�FRQVHTXHQFH�RI�WKLV�DUUDQJHPHQW��GLIIHUHQW�W\SHV�RI�FXUUHQWV�DUH�FUHDWHG�LQ�GLIIHUHQW�FRQGXFWRUV��SXOVHG�'&��$&��HWF���
7KH�WUDQVIRUPHU�FRLOV��FRQQHFWHG�EHWZHHQ�WKH�DQFKRU�SODWHV��DUH�FRQQHFWHG�LQ�D�SHFXOLDU�ZD\�WKURXJK�WKLQ�SHUPDQHQW�PDJQHW�URGV��7KHLU�PDLQ�REMHFW�VHHPV�WR�EH�WR�SUH�PDJQHWL]H�WKH�WUDQVIRUPHU�FRUHV��LW�LV��KRZHYHU��YHU\�SUREDEOH�WKDW�WKH\�DUH�DOVR�FRQQHFWHG�ZLWK�WKH�%DUNKDXVHQ�(IIHFW��ZKLFK�ZLOO�EH�PHQWLRQHG�ODWHU�
���([SHULPHQWV�FDUULHG�RXW�a
)URP�WKH�UHIOHFWLRQV�ZKLFK�OHG�WR�WKH�GLDJUDP�RI�WKH�DSSDUDWXV�GHVFULEHG�DERYH��WKH�
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UHDOLW\�RI�VRPH�SK\VLFDO�HIIHFWV�ZDV�DVVXPHG��ZKLFK�SDUWO\�IURP�WKH�LQYHQWRU�KLPVHOI��DQG�SDUWO\�DOVR�IURP�WKH�VFLHQWLVWV�ZKR�KDG�H[DPLQHG�WKH�ZRUNLQJ�DSSDUDWXV��ZHUH�VWDWHG�DV�D�SRVVLEOH�RU�SUREDEOH�H[SODQDWLRQ�RI�WKH�SKHQRPHQRQ�REVHUYHG�
$V�WKHVH�K\SRWKHVHV�KDV�QRW�EHHQ�H[DPLQHG�E\�PHDVXUHPHQWV��LW�VHHPHG�VXLWDEOH��IRU�IXUWKHU�GHYHORSPHQW�RI�WKH�DSSDUDWXV��WR�FODULI\�WKHVH�TXHVWLRQV�E\�IXUWKHU�H[SHULPHQW��VR�IDU�DV�ZDV�SRVVLEOH�ZLWK�WKH�PHDQV�DW�RXU�GLVSRVDO�
7KH�H[SHULPHQWV�FDUULHG�RXW�DUH�GHVFULEHG�EHORZ�
([SHULPHQW���a
,I�D�VLQJOH�OD\HU�VROHQRLG�LV�FRQQHFWHG�WR�D�EDWWHU\��D�FXUUHQW�EHJLQV�WR�IORZ�DW�WKH�PRPHQW�RI�FRQQHFWLRQ��ZKLFK�LV�NQRZQ�WR�ULVH�H[SRQHQWLDOO\��XQWLO�LW�UHDFKHV�D�FRQVWDQW�PD[LPXP�GHWHUPLQHG�E\�WKH�YROWDJH�RI�WKH�EDWWHU\�DQG�WKH�UHVLVWDQFH�RI�WKH�FLUFXLW��(YHU\�SRLQW�RQ�WKH�FXUUHQW�WLPH�FXUYH�FRUUHVSRQGV�WR�D�PDJQHWLF�ILHOG��ZKLFK�LV�GHSHQGHQW�RQ�WKH�GLPHQVLRQV�RI�WKH�VROHQRLG��$W�WKH�PRPHQW�RI�FRQQHFWLRQ�WKH�HOHFWURQV�GR�QRW�EHJLQ�WR�IORZ�DW�WKH�VDPH�WLPH�LQ�DOO�SDUWV�RI�WKH�FRLO��EHFDXVH�WKH�HOHFWURPDJQHWLF�ZDYH��6WRUXQJZHOOH��WUDYHOV�ZLWK�WKH�YHORFLW\�RI�OLJKW��7KH�HOHFWURPDJQHWLF�ILHOG�DW�GLIIHUHQW�SDUWV�RI�WKH�FRLO�DOVR�EXLOGV�XS�ZLWK�D�FRUUHVSRQGLQJ�WLPH�GLIIHUHQFH��1RZ�LQ�D�ULJKW�KDQG�ZRXQG�FRLO�D�QRUWK�SROH�LV�SURGXFHG�DW�WKH�HQG�ZKHUH�WKH�FXUUHQW�HQWHUV��WKH�FXUUHQW�GLUHFWLRQ�LV�WDNHQ�QRZ�DQG�KHUHDIWHU�WR�EH�WKH�GLUHFWLRQ�RI�IORZ�RI�WKH�HOHFWURQV��L�H���IURP�QHJDWLYH�WR�SRVLWLYH���LQ�D�OHIW�KDQG�FRLO�D�VRXWK�SROH�LV�VLPLODUO\�SURGXFHG��,Q�WKH�ILUVW�FDVH�WKH�EXLOGLQJ�XS�RI�WKH�PDJQHWLF�ILHOG�SURFHHGV�IURP�WKH�QRUWK�SROH�WR�WKH�VRXWK��LQ�WKH�VHFRQG�SODFH�IURP�WKH�VRXWK�WR�WKH�QRUWK��RU�LQ�RWKHU�ZRUGV��7KH�GLUHFWLRQ�RI�WKH�EXLOGLQJ�XS�RI�WKH�ILHOG�LV�LQ�RQH�FDVH�ZLWK�WKH�GLUHFWLRQ�RI�WKH�IORZ�RI�WKH�ILHOG�DQG�LQ�WKH�RWKHU�DJDLQVW�LW�
4XHVWLRQ��,V�WKH�YHORFLW\�RI�WKH�EXLOGLQJ�XS�RI�WKH�ILHOG�GLIIHUHQW�LQ�WKHVH�WZR�FDVHV��DOWKRXJK�WKH�GDWD�RI�WKH�FRLOV�LV�WKH�VDPH�H[FHSW�IRU�WKH�GLUHFWLRQ�RI�ZLQGLQJ"�7KLV�PHDQV��LV�WKHUH�D�GLIIHUHQFH�LQ�WKH�WLPH�LQ�ZKLFK�WKH�FXUUHQWV�DUH�UHDFKLQJ�WKHLU�PD[LPXP�YDOXH"
,I�VXFK�DQ�HIIHFW�FRXOG�EH�IRXQG��LW�PXVW�VKRZ�LWVHOI�LQ�RQH�RI�WKH�IROORZLQJ�ZD\V�
�D��7KH�FRLOV�PXVW�KDYH�GLIIHUHQW�DSSDUHQW�UHVLVWDQFHV��VFKHLQZLGHUVWDQG���%\�PHDVXUHPHQW�RI�YROWDJH�DQG�FXUUHQW�WKH�DSSDUHQW�UHVLVWDQFH�RI�WHQ�ULJKW�KDQGHG�DQG�WHQ�OHIW�KDQGHG�FRLOV�ZDV�WHVWHG�ZLWK�D�3KLOOLSV�6FKZHEXQJV�6XPPHU�LQVWUXPHQW��7KH�DSSDUHQW�UHVLVWDQFHV�ZHUH�WKH�VDPH�ZLWKLQ�DQ�H[SHULPHQWDO�HUURU�RI�DERXW������
�E��2WKHU�FRQGLWLRQV�EHLQJ�WKH�VDPH��WKH�FRLOV�PXVW�LQGXFH�GLIIHUHQW�SRWHQWLDOV�DFURVV�D�VHFRQGDU\�FRLO��ZKHQ�FRQQHFWHG�WR�D�EDWWHU\��0HDVXUHPHQWV�ZHUH�PDGH�ZLWK�D�FDWKRGH�UD\�RVFLOORJUDSK�IURP�6LHPHQV�DQG�+DOVNH��7KH�LQGXFHG�SRWHQWLDOV�ZHUH�WKH�VDPH��,W�FDQ�WKHUHIRUH�EH�SURYHQ�WKDW�QR�VXFK�HIIHFW�H[LVWV�
([SHULPHQW���a
*LYHQ��D�VROHQRLG�FRQVLVWLQJ�RI�WZR�ZLQGLQJV��RQH�XSRQ�WKH�RWKHU��RI�WKH�VDPH�OHQJWK�DQG�QXPEHU�RI�WXUQV��HQFORVLQJ�D�VRIW�LURQ�F\OLQGULFDO�FRUH��)LUPO\�DWWDFKHG�WR�RQH�HQG�RI�WKH�FRUH�LV�D�SUH�PDJQHWL]HG�VWHHO�URG��,I�DQ�DOWHUQDWLQJ�FXUUHQW�LV�SDVVHG�WKURXJK�RQH�RI�WKHVH�FRLOV��DFWLQJ�DV�SULPDU\��WKH�UHVLGXDO�PDJQHWLVP�RI�WKH�VWHHO�URG�LV�VWUHQJWKHQHG�GXULQJ�RQH�KDOI�F\FOH��WKURXJK�WKH�PDJQHWLVP�LQGXFHG�LQ�WKH�FRUH��GXULQJ�WKH�RWKHU�KDOI�F\FOH�LW�LV�ZHDNHQHG��,I�QRZ�WKH�RWKHU�ZLQGLQJ�LV�FRQQHFWHG�LQ�
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VHULHV�ZLWK�WKH�SUH�PDJQHWL]HG�VWHHO�URG����DV�VHFRQGDU\�FRLO����LQ�VXFK�D�ZD\�WKDW�WKH�VHFRQGDU\�FXUUHQW�PXVW�SDVV�WKURXJK�WKH�PDJQHW��RQH�KDOI�F\FOH�RI�WKH�VHFRQGDU\�FXUUHQW�PXVW�EH�PRUH�RU�OHVV�VXEGXHG��LQ�RWKHU�ZRUGV��D�UHFWLI\LQJ�HIIHFW�PXVW�EH�FUHDWHG��,W�PD\�EH�UHPHPEHUHG�WKDW�DFFRUGLQJ�WR�PHDVXUHPHQWV�E\�3URIHVVRUV�.ORVV�DQG�6FKXPDQQ��D�KLJK�IUHTXHQF\�SXOVHG�GLUHFW�FXUUHQW���DERXW�����.+]����LV�IORZLQJ�LQ�WKH�RXWSXW�UHVLVWDQFH�RI�WKH�DSSDUDWXV��IRU�WKH�FUHDWLRQ�RI�ZKLFK�QR�RWKHU�H[SODQDWLRQ�VHHPV�SRVVLEOH��
8QIRUWXQDWHO\��WKH�WHVWLQJ�RI�WKHVH�HIIHFWV�FRXOG�RQO\�EH�PDGH�ZLWK�WXQHG�IUHTXHQF\��7RQIUHTXHQW��DOWHUQDWLQJ�FXUUHQW��ZLWK�WKH�XVH�RI�ZKLFK�QR�VXFK�SKHQRPHQRQ�FRXOG�EH�VHHG�ZKHQ�XVLQJ�PHDVXULQJ�LQVWUXPHQWV�DQG�D�FDWKRGH�UD\�RVFLOORJUDSK�
7KH�TXHVWLRQ�LV�RSHQ�ZKHWKHU��DQG�LI�VR�LQ�ZKDW�ZD\��DQ�LQIOXHQFH�RQ�WKH�HOHFWURQ�PRYHPHQW�H[LVWV�WKURXJK�WKH�RVFLOODWLRQ�RI�WKH�PDJQHW�PROHFXOHV�E\�KLJK�IUHTXHQF\�DOWHUQDWLQJ�ILHOGV��HVSHFLDOO\�RI�VXFK�DQ�LPSXOVH�OLNH�FKDUDFWHU�
([SHULPHQW���a
3UHYLRXV�PHDVXUHPHQWV��IURP�WKH�\HDU�������PDGH�E\�WKH�LQYHQWRU�DQG�KLV�DVVLVWDQW��'LSO��,QJ��5XGROI�+LQJVW��KDG�VKRZQ�WKH�IROORZLQJ�HIIHFW��*LYHQ�WZR�VROHQRLGV�HDFK�FRQVLVWLQJ�RI�WZR�FRLOV�RQH�XSRQ�WKH�RWKHU��RI�WKH�VDPH�OHQJWK�DQG�QXPEHU�RI�WXUQV��RQH�ZLQGLQJ�RI�RQH�VROHQRLG�LV�FRQQHFWHG�LQ�VHULHV�ZLWK�RQH�ZLQGLQJ�RI�WKH�RWKHU��ZRXQG�LQ�WKH�VDPH�VHQVH��DQG�DQ�LQWHUPLWWHQW�GLUHFW�FXUUHQW�LV�SDVVHG�WKURXJK�WKHP��7KH�UHPDLQLQJ�ZLQGLQJV��ZKLFK�DUH�WR�EH�FRQVLGHUHG�DV�VHFRQGDU\�FRLOV��DUH�DOVR�FRQQHFWHG�LQ�VHULHV�EXW�ZRXQG�LQ�RSSRVLWH�VHQVH�WR�RQH�DQRWKHU��7KH�LQGXFHG�VHFRQGDU\�FXUUHQWV�DUH�WKHUHIRUH�VLPLODUO\�LQ�RSSRVLWLRQ��DQG�ZRXOG��GXH�WR�WKH�HTXDO�GLPHQVLRQV�RI�WKH�FRLOV�HOLPLQDWH�HDFK�RWKHU��7KH�PHDVXUHPHQWV�UHIHUUHG�WR�DERYH�DUH�VDLG�WR�KDYH�JLYHQ�WKH�UHVXOW�WKDW�LQ�VXFK�D�VHFRQGDU\�FLUFXLW�D�FRQVLGHUDEOH�GLUHFW�FXUUHQW�FRPSRQHQW�H[LVWV�ZKLFK�FDQ�EH�VWUHQJWKHQHG�E\�PHDQV�RI�ZKLFK�ZH�VKDOO�QRW�JR�LQWR�KHUH��$QG�WKLV�VWUHQJWKHQLQJ�LV�WR�VXFK�D�GHJUHH�WKDW�WKH��VHFRQGDU\�GLUHFW�FXUUHQW��LV�FRPSDUDEOH�WR�WKH�SULPDU\�FXUUHQW�
7HVWLQJ�RI�WKHVH�PHDVXUHPHQWV��KRZHYHU��GLG�QRW�FRQILUP�WKHP�
([SHULPHQW���a
%HVLGHV�WKH�DERYH�TXHVWLRQV��XQFHUWDLQW\�H[LVWHG�DV�WR�ZKDW�SDUW�WKH�DERYH�GHVFULEHG�SODWH�DQG�IODW�FRLO�SOD\V�LQ�WKH�IXQFWLRQ�RI�WKH�DSSDUDWXV��DQG�KRZ�JUHDW�LV�WKH�PXWXDO�LQIOXHQFH�RI�WKH�IODW�FRLOV�XSRQ�RQH�DQRWKHU"�2I�WKH�IODW�FRLOV�XSRQ�WKH�SODWHV"�$QG�ILQDOO\�RI�WKH�SODWHV�EHWZHHQ�WKHP"�$V�WKH�SODWHV�DUH�QRW�RQO\�FKDUJHG�DV�FRQGHQVHUV��EXW�DOVR�KDYH�GLUHFWHG�FXUUHQWV�SDVVLQJ�WKURXJK�WKHP�LW�KDG�WR�EH�DVVXPHG�WKDW�WKHLU�PXWXDO�LQIOXHQFH�QRW�RQO\�FRQVLVWHG�RI�D�FRQGHQVHU�HIIHFW��EXW�WKDW�WKH\�DOVR�FUHDWHG�D�PDJQHWLF�ILHOG�
,W�PXVW�ILUVW�EH�VWDWHG�WKDW�WKH�IUHTXHQF\�RI�WKH��6XPPHU��LQVWUXPHQW�DW�RXU�GLVSRVDO�������.+]��ZDV�QRW�VXIILFLHQW�IRU�PHDVXUH�WKH�PXWXDO�HOHFWURPDJQHWLF�LQIOXHQFH�RI�WKH�SODWHV��GXH�WR�WKH�ORZ�DSSDUHQW�UHVLVWDQFH��7KLV�H[DPLQDWLRQ�VKRXOG�EH�FDUULHG�RXW�ZLWK�KLJK�IUHTXHQF\�DOWHUQDWLQJ�FXUUHQW��,W�ZDV��KRZHYHU��SRVVLEOH�E\�WKH�XVH�RI�D�KLJKO\�VHQVLWLYH�RVFLOORJUDSK�DV�D�YDOYH�YROWPHWHU�WR�PHDVXUH�WKH�SRWHQWLDO�LQGXFHG�E\�WKH�IODW�FRLOV�RQ�WKH�LQGLYLGXDO�SODWHV��WR�GLVFRYHU�WKH�LQGXFWLRQ�FXUUHQWV�LQ�WKH�SODWHV��DQG�DOVR�WR�GHWHUPLQH�WKH�YDOXH�RI�WKH�SRWHQWLDO�LQGXFHG�E\�WKH�IODW�FRLOV�RQ�WKH�SODWHV�LQ�SURSRUWLRQ�WR�WKH�FXUUHQWV�FUHDWHG�LQ�WKH�SODWHV�IURP�WKH�FXUUHQW�LQGXFHG�LQ�WKH�DQFKRU�FRLOV��WKH�GLUHFWLQJ�FXUUHQW�ZDV�XVHG�DV�D�SULPDU\�ZLQGLQJ�LQ�WKHVH�
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PHDVXUHPHQWV��EHLQJ�FRQQHFWHG�WR�WKH�6FKZHEXQJV�6XPPHU��
,W�DSSHDUHG�WKDW�WKH��$QNHUWUDNWH��$&�RU�%'��6HH�)LJXUH����DUH�QRW�DOO�WR�EH�FRQVLGHUHG�DV�RVFLOODWLQJ�FLUFXLWV��EXW�WKDW�WKH�VLQJOH�JURXS�V\VWHPV��FRQVLVWLQJ�RI�SODWH�WR�DQFKRU�FRLOV�SODWH�DOUHDG\�UHSUHVHQW�LQGHSHQGHQW�RVFLOODWLRQ�FLUFXLWV��$FFRUGLQJ�WR�WKLV�WKH�DSSDUDWXV�FRQWDLQHG�WHQ�VXFK�RVFLOODWLRQ�FLUFXLWV��7KH�LQGLYLGXDO�IUHTXHQF\�RI�WKHVH�FLUFXLWV�DQG�SRVVLEOH�GLIIHUHQFHV�H[LVWLQJ�EHWZHHQ�WKHP�FRXOG�XQIRUWXQDWHO\�QRW�EH�PHDVXUHG��EHFDXVH��DV�DOUHDG\�PHQWLRQHG��XS�WR�QRZ�RQO\�WXQHG�IUHTXHQF\�IRU�H[FLWDWLRQ�ZDV�DW�RXU�GLVSRVDO��,Q�RUGHU�WR�PDNH�WKH�DSSDUDWXV�ZRUN�WKH�KDUPRQ\�RI�DOO�RVFLOODWLQJ�FLUFXLWV�LQ�WKHLU�LQGLYLGXDO�IUHTXHQFLHV�ZRXOG�HYLGHQWO\�EH�QHFHVVDU\����DW�OHDVW�ZLWKLQ�FHUWDLQ�OLPLWV�GHWHUPLQHG�E\�WKH�VXSSUHVVLRQ�LQ�TXHVWLRQ��6XFK�DQ�DGMXVWPHQW�FDQ�RI�FRXUVH�QRW�EH�VHFXUHG�E\�WKH�PHDQV�DW�RXU�GLVSRVDO�DW�WKH�SUHVHQW��7KH�SUHYLRXV�RFFDVLRQDO�VXFFHVV�PXVW�EH�FRQVLGHUHG�DV�GXH�WR�FKDQFH�
7KH�PXWXDO�LQIOXHQFH�RI�WKH�IODW�FRLOV�XSRQ�RQH�DQRWKHU�FRXOG�RQ�WKH�RWKHU�KDQG�HDVLO\�EH�H[DPLQHG�EHFDXVH��GHVSLWH�WKH�JUHDW�GLVWDQFH�EHWZHHQ�WKH�ZLQGLQJV�����PP���WKH\�KDYH�UHPDUNDEO\�JUHDW�DSSDUHQW�UHVLVWDQFH��DERXW�����RKPV�DW����.+]��
,W�DSSHDUHG�WKDW�WKH�SRZHU�IDFWRU��8EHUWUDJXQJV�IDNWRU��RI�ERWK�RI�WKH�IODW�FRLOV�ZRXQG�����LQ�FRQVHTXHQFH�RI�WKHLU�SHFXOLDU�LQWHUZLQGLQJ��VHH�)LJXUH����KDYH�WKH�DVWRQLVKLQJO\�KLJK�YDOXH�RI�������7KH�YDOXH�RI�WKH�SRZHU�IDFWRU�ZDV�DW�D�PD[LPXP�DW���.+]��DW�ZKLFK�IUHTXHQF\�WKH�PRVW�IDYRUDEOH�PDWFKLQJ�RI�WKH�LPSHGHQFH�RI�WKH�6XPPHU�ZDV�REWDLQHG�
7KH�DVVXPSWLRQ�FRXOG�HDVLO\�EH�PDGH�WKDW�WKH�SRZHU�IDFWRU�RI�WKH�IODW�FRLOV�XSRQ�WKH�SODWHV�LV�VWLOO�PRUH�IDYRUDEOH��EXW�WKLV�PHDVXUHPHQW�FDQ�RQO\�EH�PDGH�ZLWK�KLJK�IUHTXHQF\�DOWHUQDWLQJ�FXUUHQW�
$SDUW�IURP�WKH�JUHDW�QXPEHU�RI�DOWHUQDWLYH�DUUDQJHPHQWV�DQG�FRQQHFWLRQV�EHWZHHQ�WKH�GLIIHUHQW�SDUWV����GXULQJ�WKH�SHULRG�FRYHUHG�E\�WKLV�UHSRUW�HLJKW�GLIIHUHQW�FLUFXLW�GLDJUDPV�ZHUH�WHVWHG�LQ�DGGLWLRQ�WR�WKH�H[SHULPHQWV�DERYH����WKH�IROORZLQJ�VR�IDU�XQVROYHG�SUREOHPV�DUH�KLQGHULQJ�VXFFHVV�LQ�PDNLQJ�WKH�DSSDUDWXV�ZRUN�
�D��7KH�LQIOXHQFH�I�WKH�SUH�PDJQHWL]DWLRQ�DQG�RI�WKH�PDJQHWL]LQJ�HIIHFW�GXH�WR�WKH�EDWWHU\�FXUUHQW��XSRQ�WKH�LQGLYLGXDO�IUHTXHQF\�RI�WKH�RVFLOODWLQJ�FLUFXLWV�
�E��7KH�LQIOXHQFH�RI�WKH�%DUFNKDXVHQ�HIIHFW�RQ�WKH�SKDVH�FRQGLWLRQV�RI�WKH�RVFLOODWLRQV�LQ�WKH�LQGLYLGXDO�FLUFXLWV�DQG�RQ�WKH�PXWXDO�PDJQHWLF�DQG�HOHFWULFDO�SURFHVVHV�
�F��7KH�LQIOXHQFH�RQ�WKH�PRYHPHQW�RI�HOHFWURQV�LQ�WKH�SUH�PDJQHWL]HG�VWHHO�URGV�E\�WKH�KLJK�IUHTXHQF\�SXOVH�OLNH�ILHOG�YDULDWLRQV��WKURXJK�WKH�RVFLOODWLRQV�RI�WKH�PROHFXOHV�RI�WKH�PDJQHWV�
�G��7KH�EHKDYLRU�RI�WKH�PXWXDO�HIIHFW�EHWZHHQ�IODW�FROV�DQG�SODWHV�LQ�D�KLJK�IUHTXHQF\�V\VWHP�
���&RQFOXVLRQV�a
$IWHU�WKH�H[SHULHQFH�SUHYLRXVO\�JDLQHG�RQ�WKH�ZRUNLQJ�DSSDUDWXV��DQG�RQ�WKH�EDVLV�RI�WKH�WHFKQLFDO�PHDVXUHPHQWV�DQG�H[DPLQDWLRQV�PHQWLRQHG�DERYH��WKH�SLFWXUH�RI�WKH�ZD\�LQ�ZKLFK�WKH�DSSDUDWXV�ZRUNV�LV�DV�IROORZV�
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'XH�WR�WKH�FRQQHFWLQJ�RI�WKH�EDWWHULHV��D�FXUUHQW�LPSXOVH�LV�LQGXFHG�LQ�WKH�DQFKRU�FLUFXLW�ZKLFK�FKDUHV�WKH�SODWHV��7KH�GLVFKDUJH�FXUUHQW�IURP�WKH�SODWHV�FDXVHV�HOHFWULFDO�LQWHUUXSWLRQ�RI�VKRUW�GXUDWLRQ�RI�WKH�EDWWHU\�FXUUHQW�LQ�WKH�ILHOG�FLUFXLW��ZKLFK�IXUWKHUPRUH�LQGXFWLYHO\�LQWHUUXSWV��RU�FKDQJHV�WKH�GLUHFWLRQ�RI��WKH�EDWWHU\�FXUUHQW�LQ�WKH�GLUHFWLQJ�FLUFXLW�RU�D�VKRUW�WLPH��7KH�HOHFWURPDJQHWLF�ILHOG�LQGXFHG�E\�WKLV�SURFHVV�LQ�WKH�GLUHFWLQJ�FLUFXLW�E\�LWV�GLVVLSDWLRQ��LQGXFHV�RYHU�WKH�ILHOG�FLUFXLW�D�FXUUHQW�LQ�WKH�DQFKRU�FLUFXLW�UHFKDUJLQJ�WKH�SODWHV��DQG�VR�IRUWK�
'XH�WR�WKH�LQIOXHQFH�RI�WKH�%DUFNKDXVHQ�HIIHFW��HDFK�VLQJOH�SURFHVV�KDV�DQ�LPSXOVH�OLNH�FKDUDFWHU��DQG�WKH�QHFHVVDU\�FKDQJH�RI�SKDVH�LV�SURGXFHG�WR�DOORZ�WKH�UHJXODULW\�RI�WKH�SURFHVV�
'XH�WR�D�VRXUFH��XS�WR�WKH�SUHVHQW�QRW�LQYHVWLJDWHG��DQG�QRW�H[SODLQDEOH�E\�H[LVWLQJ�VFLHQWLILF�WKHRULHV��DQ�DGGLWLRQDO�TXDQWLW\�RI�HQHUJ\�LV�IUHHG�GXULQJ�HDFK�F\FOH�ZKLFK�OHDGV�WR�D�FRQWLQXDO�UDLVLQJ�RI�WKH�DPSOLWXGH�RI�WKH�PXWXDO�SURFHVVHV��XQWLO�WKH�PDJQHW�FRUHV�DUH�VDWXUDWHG�
)URP�WKH�IDFW�WKDW�LQ�WKH�UHVLVWDQFH�RI�WKH�DSSDUDWXV�SXOVHG�GLUHFW�FXUUHQW�LV�IORZLQJ��VHH�5HSRUW�E\�3URIHVVRUV�.ORVV�DQG�6FKXPDQQ���WKHUH�LV�SRVVLEO\�DQ�XS�WR�QRZ�XQNQRZQ�UHFWLI\LQJ�HIIHFW��RU�DOWHUQDWLYHO\�WKH�JDLQ�LQ�HQHUJ\�LV�SURGXFHG�RQO\�GXULQJ�RQH�KDOI�RI�WKH�F\FOH��HLWKHU�GXULQJ�WKH�FKDUJLQJ�RU�GLVFKDUJLQJ�RI�WKH�SODWHV��7KH�DFWLYLW\�LQ�WKH�DSSDUDWXV�PXVW�WDNH�SODFH�LQ�WKH�WHQ�RVFLOODWLQJ�FLUFXLWV�LQ�D�SKDVH�OLNHPDQQHU��$V�PHQWLRQHG�DERYH��QR�WHFKQLFDO�PHDQV�ZHUH�DYDLODEOH�WR�PDNH�WKH�QHFHVVDU\�WXQLQJ�DGMXVWPHQWV�
,W�LV�FOHDU�IURP�WKH�DERYH�WKDW�WKH�VXFFHVV�RI�WKH�LQYHQWRU�XS�WR�QRZ�FRXOG�RQO\�EH�GXH�WR�FKDQFH��RU�KDSS\�DFFLGHQW��7KH�QHFHVVLW\��WKHUHIRUH��DULVHV�WR�WUDQVIHU�WKH�DSSDUDWXV�IURP�WKH�VWDWH�RI�HPSLULFDO�GHYHORSPHQW��ZLWK�VXIILFLHQW�WHFKQLFDO�PHDQV�DQG�EDVHG�RQ�UHVXOWV�RI�DQ�H[DFW�EDVLF�UHVHDUFK��WR�D�VWDWH�RI�ZRUNLQJ�SURFHGXUH�ZKLFK�FDQ�EH�FRQWUROOHG�
���)XUWKHU�3URFHGXUH�a
,Q�D�VLPSOH�DSSDUDWXV��SRVVLEO\�FRQVLVWLQJ�RI�RQH�RVFLOODWLRQ�FLUFXLW��WKH�SUREOHPV�PHQWLRQHG�LQ�SDUDJUDSK���VKRXOG�EH�FOHDUHG�XS��WKH�H[FLWDWLRQ�RI�WKH�RVFLOODWLRQ�FLUFXLW�EHLQJ�FDXVHG�E\�DQ�DSSURSULDWH�YDOYH�FLUFXLW��$IWHU�FOHDULQJ�WKHVH�SUREOHPV��D�VHFRQG�RVFLOODWLRQ�FLUFXLW�PD\�EH�DGGHG��ZKLFK�ZLOO�DOORZ�WKH�H[DPLQDWLRQ�RI�WKH�FRQGLWLRQV�QHFHVVDU\�IRU�WKH�PXWXDO�EXLOGLQJ�XS�RI�HIIHFWV�
,W�ZLOO�WKHQ�EH�SRVVLEOH�IRU�WKH�ILUVW�WLPH�WR�JR�IURP�H[WHUQDO�H[FLWDWLRQ�WR�VHOI�LQWHUUXSWLRQ�DQG�D�VROHO\�HOHFWURPDJQHWLF�EDVLV��ZLWK�WKH�DLP�RI�EULQJLQJ�WKH�DSSDUDWXV�LQ�TXHVWLRQ�WR�ZRUN�V\VWHPDWLFDOO\�
%HUOLQ�����6HSWHPEHU������
$SSHQGL[�9��([WUDFW�IURP�6WDWHPHQW�E\�&ROHU�UHODWLQJ�WR�)URKOLFK¶V�([SHULPHQWV
7KHVH�IXQGDPHQWDO�UHVHDUFKHV��ZKLFK�KDYH�PDGH�WKH�ILUVW�UHDO�DQG�ODUJH�EUHDFK�LQ�WKH�FLWDGHO�RI�SUHVHQW�VFLHQWLILF�EHOLHI��ZLOO�QRZ�EH�GHVFULEHG�LQ�GHWDLO��7KH�LQVWDOODWLRQ�VKRZQ�LQ�)LJXUH����>"@�ZV�XVHG�LQ�WKH�H[SHULPHQWV��$�WUDQVIRUPHU��ZLWK�D�UDWLR�RI�����ZD�FRQQHFWHG�RQ�LWV�SULPDU\�VLGH�WKURXJK�D�SHULRGLF�PDNH�DQG�EUHDN�;�WR�D�'&�
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VRXUFH�8��*UHDW�FDUH�ZDV�WDNHQ�WR�HQVXUH�WKDW�WKH�PDNH�DQG�EUHDN�IXQWLRQHG�VPRRWKO\��ZLWKRXW�EDFNODVK�DQG�XQLIRUPO\��DW�KLJK�IUHTXHQFLHV�DQG�WKXV�SURGFXHG�DV�FOHDU�DQG�XQDPELJXRXV�D�UHVXOW�DV�SRVVLEOH�

2Q�WKH�VHFRQGDU\�VLGH�WKH�FRLOV�6�ZDV�FRQQHFWHG�ZLWK�UHVLVWDQFH�5��D�UHYHUVLEOH�UHFWLILHU�*��DQG�D�KLJKO\�VHQVLWLYH�KRW�ZLUH�DPPHWHU��IRUP�D�FLUFXLW��7KH�UHVLVWDQFH�5�ZDV�ODUJH�FRPSDUHG�ZLWK�WKH�DSSDUHQW�UHVLVWDQFH�RI�WKH�FRLOV�6�
6ZLWFK�6FK�DOORZHG�WKH�VZLWFKLQJ�RI�WKH�UHFWLILHU�*�WR�EH�FDUULHG�RXW�LQ�VXFK�D�PDQQHU��WKDW�LQ�RQH�FDVH�WKH�KDOI�ZDYH�RI�WKH�RSHQLQJ�LPSXOVH��DQG�LQ�WKH�RWKHU�WKDW�RI�WKH�FORVLQJ�LPSXOVH��ZDV�WUDQVPLWWHG��,Q�RUGHU�WR�SUHYHQW�DQ\�SRVVLEOH�REMHFWLRQ��WKDW�WKH�LURQ�KDG�DQ\�LQIOXHQFH�RQ�WKH�UHVXOWV��WKH�ZKROH�WUDQVIRUPHU�ZDV�RXW�GXULQJ�WKH�H[SHULPHQWV�DQG�DQ�LURQ�IUHH�IODW�FRLOV�DUUDQJHPHQW�ZDV�XVHG�DV�WKH�LQGXFWRU�GXULQJ�WKHVH�H[SHULPHQWV��7KLV�HOLPLQDWHG�DOO�LQWHUIHUHQFH�DQG�KDG�H[FHOOHQW�WUDQVPLVVLRQ�SURSHUWLHV��7KH�UHTXLUHG�VHQVLWLYLW\�ZDV�DWWDLQHG�LQ�WKHVH�PHDVXUHPHQWV�E\�XVLQJ�D�WKHUPRSLOH�ZLWK�WKH�PRVW�VHQVLWLYH�PLOOLDPPHWHU��$IWHU�PDQ\�WULDOV��WKH�PRWRU�GULYHQ�LQWHUUXSWHU�RI�D�%RVFK�LJQLWLRQ�PDJQHW�ZDV�XVHG�DV�PDNH�DQG�EUHDN��7KLV�JDYH�YHU\�XQLIRUP�DQG�VPRRWK�LQWHUUXSWLRQ�ZLWK�D�IUHTXHQF\�RI�����+]��7KH�UHVXOW�REWDLQHG�ZLWK�WKLV�H[SHULPHQWDO�DUUDQJHPHQW��ZKLFK�HOLPLQDWHG�DOO�SRVVLEOH�FDXVHV�RI�ODWHU�REMHFWLRQV��ZDV�WKH�FOHDU�SURRI�RI�D�FRQVLGHUDEO\�ODUJHU�HQHUJ\�GXULQJ�RSHQLQJ��LQWDNH���FRPSDUHG�ZLWK�FORVLQJ�LPSXOVHV��7KH�HQHUJ\�ZDV�GHWHUPLQHG�E\�L�IURP�WKH�PHDVXUHG�FXUUHQW�LQWHQVLW\��DQG�DV�WKH�UHVLVWDQFH�5�LV�ODUJH�FRPSDUHG�WR�WKH�DSSDUHQW�UHVLVWDQFH�RI�WKH�FRLO��WKH�REMHFWLRQ��WKDW�WKH�RSHQLQJ�LPSXOVH�KDG�D�IUHTXHQF\�VSHFWUXP�RI�FRQVLGHUDEO\�KLJKHU�YDOXH�WKDQ�WKH�FORVLQJ�LPSXOVH��FRXOG�QRW�KROG�JRRG�
,Q�RUGHU�WR�FRXQWHU�DOO�RWKHU�SODXVLEOH�DQG�SRVVLEOH�REMHFWLRQV��WKH�SURFHVVHV�ZHUH�UHFRUGHG�E\�DQ�RVFLOORJUDSKLF�PHWKRG��8QIRUWXQDWHO\�WKH�OLJKW�VWUHQJWK�RI�WKH�DYDLODEOH�FDWKRGH�UD\�RVFLOORJUDSK�WXEHV��%UDXQ¶V�WXEHV����LW�ZDV�GXULQJ�ZDU�WLPH��GLG�QRW�VXIILFH�WR�SURGXFH�SHUIHFW�RVFLOORJUDPV��&RQVHTXHQWO\��IRU�WKH�WLPH�EHLQJ�DW�OHDVW��WKLV�DLG��ZKLFK�ZRXOG�KDYH�FRPSOHWHO\�UHPRYHG�DOO�REMHFWLRQV��KDG�WR�EH�GLVSHQVHG�ZLWK�DQG�D�6LHPHQV�ORRS�RVFLOORJUDSK�ZDV�WKHUHIRUH�XVHG��%\�FKRRVLQJ�VXLWDEOH�ORRSV��VRXUFHV�RI�HUURU�ZHUH�HOLPLQDWHG�DV�IDU�DV�SRVVLEOH��RU�DW�OHDVW�NHSW�ZLWKLQ�YHU\�VPDOO�OLPLWV�
7KH�PRVW�FDUHIXO�SODQLPHWULF�PHDVXUHPHQWV�DJDLQ�JDYH�WKH�VDPH�UHVXOWV�DV�WKRVH�REWDLQHG�ZLWK�WKH�H[SHULPHQWDO�LQVWDOODWLRQ�GHVFULEHG�DERYH��DW�OHDVW�LQ�SULQFLSOH��HYHQ�WKRXJK�WKH�SHUFHQWDJH�GLIIHUHQFH�RI�WKH�TXDQWLW\�RI�HQHUJ\�LQ�WKH�RSHQLQJ�DQG�FORVLQJ�LPSXOVHV�ZDV�VOLJKWO\�OHVV�LQ�WKH�PHDVXUHPHQWV�RI�WKH�RVFLOORJUDP�WKDQ�WKRVH�REWDLQHG�IURP�WKH�WKHUPRSLOH��,W�VWLOO�DPRXQWHG�WR�DQ�DYHUDJH�RI������FRPSDUHG�ZLWK�����LQ�WKH�PHDVXUHPHQWV��VR�WKDW�HUURUV�LQ�WKH�SODQLPHWULF�PHDVXUHPHQWV�DUH�QRW�WR�EH�DVVXPHG��$OVR��LI�WKLV�KDG�EHHQ�PHUHO\�D�VFDWWHULQJ�RI�WKH�UHVXOWV��D�GLIIHUHQFH�LQ�IDYRU�
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RI�WKH�FORVLQJ�LPSXOVH�PXVW�KDYH�RFFXUUHG�DW�OHDVW�RQFH��+RZHYHU��WKH�GLIIHUHQFH�ZDV�DOZD\V�LQ�IDYRU�RI�WKH�RSHQLQJ�LPSXOVH��$Q\�SRVVLEOH�HUURUV�LQ�WKH�SODQLPHWULF�PHDVXUHPHQWV�DUH�FRQWUROOHG�DQG�DYRLGHG��E\�FDUHIXOO\�FXWWLQJ�WKH�ILJXUHV�SURGXFHG�DQG�ZHLJKLQJ�WKHP�RQ�D�PRVW�VHQVLWLYH�DQG�DFFXUDWH�EDODQFH�
&RQVHTXHQWO\�WKLV�REVHUYDWLRQ�FDQ�DOVR�EH�FRQVLGHUHG�DV�D�SURRI�RI�WKH�IDFW�WKDW�DQ�HQHUJ\�GLIIHUHQFH�H[LVWV��7KH�FLUFXPVWDQFH�WKDW�WKH�SHUFHQWDJH�RI�WKLV�XQHTXDOLW\�DSSHDUV�VPDOOHU�LQ�WKH�RVFLOORJUDSKLF�PHDVXUHPHQWV�WKDQ�LQ�WKH�WKHUPDO��ZKLFK�DW�D�SRZHU�IUHTXHQF\�RI�����+]�DVVXUHGO\�\LHOG�D�VXIILFLHQWO\�DFFXUDWH�PHDQ�YDOXH��DOORZLQJ�DOVR�IRU�WKH�UHVLVWDQFH�UDWLRV�RI�WKH�UHFWLILHU��FDQ�UHDGLO\�EH�H[SODLQHG�E\�WKH�ODJ�RI�WKH�RVFLOORJUDSK�XVHG��ZKLFK�LV�QRW�HYHQ�FDSDEOH�RI�UHFRUGLQJ�WKH�FRQVLGHUDEOH��EXW�H[WUHPHO\�VKRUW��HQHUJ\�SHDN�RI�WKH�RSHQLQJ�LPSXOVH��$OWKRXJK��WKHUHIRUH��WKH�LQHUWLDOHVV�FDWKRGH�UD\�WXEH�ZDV�QRW�XVHG�LQ�WKHVH�PHDVXUHPHQWV�DV�D�ILQDO�SURRI��,�FDQ�FRQVLGHU�P\�GLVFRYHU\�RI�WKH�HQHUJ\�GLIIHUHQFH�EHWZHHQ�WKH�RSHQLQJ�DQG�FORVLQJ�LPSXOVH�DV�SURYHQ�RQ�WKH�EDVLV�RI�)URKOLFK¶V�H[SHULPHQWV�
$V�WKLV�DOVR�SURYHV�VLPXOWDQHRXVO\��WKDW�P\�LQWXLWLYHO\�GHULYHG�YLHZ��EDVHG�RQ�P\�PRVW�SULPLWLYH�H[SHULPHQWV��RI�WKHVH�SURFHVV�KDV�SURYHG�FRUUHFW��WKH�UHDGHU�ZLOO�IRUJLYH�PH��LI�,�FRQVLGHU�P\�RWKHU�WZR�UHVXOWV�WR�EH�FRUUHFW��XQWLO�QHZ��DQG�DERYH�DOO�EHWWHU�H[SODQDWLRQV�DUH�IRXQG�IRU�WKH�SKHQRPHQD�GHVFULEHG��7KLV�DOO�WKH�PRUH��DV�P\�GHYHORSPHQW�RI�WKH��6SDFH�(QHUJ\�5HFHLYHU��ZDV�EDVHG�RQ�WKLV�DQG�ZDV�VXFFHVVIXO�

7RS�a�+RPHUH[UHVHDUFK�FRP


