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� 0LNKDLORY�QHZ�PHDVXUHPHQW�0LNKDLORY�UHSRUWV�D�QHZ�PHDVXUHPHQW�>�@�FRQILUPLQJ�KLV�SUHYLRXV�RQH�>�@�GLVSOD\LQJ� WKH�HOHFWURVWDWLF� LQGXFWLRQ�RI�DQ�H[WUD�PDVV �F��H9� LQ�DQ�HOHFWURQ�DFFHOHUDWHG� LQVLGH�D�KROORZ�VSKHUH�FKDUJHG�DW�&RXORPE�SRWHQWLDO 9� �4�5��+HOPKROW]>�@� WKH� ILUVW� GHULYHG� LQ� ����� VXFK� D� VWDWHPHQW� IURP�:HEHU¶V� >�@�HOHFWURG\QDPLFV�� LQ�ZKLFK� WKH� FRQVWDQW F� LV� GHILQHG� DV� WKH� UDWLR� RI� WKH� HPX�DQG� HVX� XQLWV� V\VWHPV�� 5HIXVLQJ� WKLV� FRQFOXVLRQ�� KH� XVHG� LW� DV� DQ� DUJXPHQW�DJDLQVW�:HEHU¶V�HOHFWURG\QDPLFV�/LNH�$VVLV� >�@�� EXW� IRU� VOLJKWO\� GLIIHUHQW� UHDVRQV��,� EHOLHYH� WKDW� WKLV� SKH�QRPHQRQ� H[LVWV >�@�� DQG� ZLOO� H[SODLQ� ZK\�� $Q\KRZ�� WKHUH� LV� D� FRQVHQVXV�FRQFHUQLQJ�WKH�DQDORJRXV�HIIHFW�LQ�WKH�ILHOG�RI�JUDYLW\��QDPHO\�³0DFK¶V�FRQ�MHFWXUH´��0DFK�>�@�FODLPHG�WKDW�WKH�LQHUWLDO�PDVV�PL RI�D�PDVV�SRLQW�LV�LQGXFHG LQ�LW�E\�WKH�FRVPRORJLFDO�SRWHQWLDO�8R��QDPHO\�8R  �*0�5�LQ�WKH�³VSKHUH�RI�IL[HG�VWDUV´� PRGHO�� 6FLDPD� >�@� WXUQHG� WKLV� FRQMHFWXUH� LQWR� DQ� DOJHEUDLF� IRUPXOD��)ROORZLQJ�UHFHQW�SDSHUV�E\�:RRGZDUG�0DKRRG�>�@�DQG�P\VHOI�>��@��OHW��WKH�PDWWHU� EH� UHFDOOHG� LQ� WHUPV� RI� WKH� WZR� SUHPLVHV� RI� WKH� *DOLOHR�1HZWRQ�HTXLYDOHQFH�PL  �PJ RI� LQHUWLDO�DQG�JUDYLWDWLRQDO�PDVVHV��DQG�RI� WKH�:HEHU�(LQVWHLQ�HTXLYDOHQFH�:� �F�P�RI�HQHUJ\�DQG�PDVV��,QVLGH�WKH�XQLIRUP�FRVPRORJLFDO�SRWHQWLDO�8R D�PDVV�SRLQW�RI�JUDYLWDWLRQDO�PDVV�PJ� KDV� D� SRWHQWLDO� HQHUJ\�8RPJ ZKHQFH�� YLD�PDVV�HQHUJ\�HTXLYDOHQFH��DQ� LQGXFHG� PDVV� F��8RPJ�� 7KLV�� DFFRUGLQJ� WR�0DFK�� LV� LWV� LQHUWLDO� PDVV�PL��$FFRUGLQJ� WKHQ� WR� LQHUWLD�JUDYLW\� HTXLYDOHQFH�ZH�JHW� >����@�8R  �F��� DQG�RI�FRXUVH�*0�F�5�|��LV�D�IRUPXOD�YDOLG�LQ�PRVW�FRVPRORJLFDO�PRGHOV��%XW� WKLV� HQGV�QRW� WKH� VWRU\�� ,I� D�JUDYLWDWLRQDO�SRWHQWLDO� FRQIHUV�DQ� LQHUWLDO�PDVV�WR�D�PDVV�SRLQW��WKHQ�D�WHVW�SDUWLFOH��VD\�WKH�SODQHW�0HUFXU\��RUELWLQJ�D�
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VWURQJ�JUDYLW\� VRXUFH� �VD\� WKH�6XQ��RI�SRWHQWLDO�8V PXVW�� OLNH�6RPPHUIHOG¶V�HOHFWURQ�RUELWLQJ�WKH�SURWRQ��SLFN�XS�DQ�H[WUD�PDVV�F�� 8VPJ��7LVVHUDQG�>��@��XVLQJ�D�WUDQVSRVLWLRQ�RI�:HEHU¶V�HOHFWURG\QDPLFV��SURSRVHG�WKLV�LQ�������6R��RQ�WKH�ZKROH��0HUFXU\¶V�HIIHFWLYH�LQHUWLDO�PDVV�PXVW�UHDG

PL  ������F��8V��PJ � ���
IRU� VRPH� XQ�HOXFLGDWHG� UHDVRQ� WKLV� IRUPXOD� \LHOGV� RQO\� ��� RI� WKH� REVHUYHG�SHULKHOLRQ�DGYDQFH�>�@��:KDW LI� WKH� WHVW�SDUWLFOH¶V�PDVV� LV�QRW�QHJOLJLEO\�VPDOO�� VR� WKDW� WKH�VRXUFH�UHFRLOV�"��'H�%URJOLH�>��@�DQG�/XFDV�>��@�VKRZ��YLD�EDU\FHQWHU�FRQVHUYDWLRQ��WKDW� WKH� RYHUDOO� PXWXDO� SRWHQWLDO� PDVV� LV� GLVWULEXWHG� LQYHUVHO\� WR� WKH� EDUH�PDVVHV��(VVHQWLDOO\��WKHLU�DUJXPHQW�FRQVLVWV�RI�WKLV��7KH�IRUPXODV�6 PU  �� DQG�6 PY  �� YDOLG�LQ�WKH�EDU\FHQWHU¶V�UHVW�IUDPH�VD\�WKDW�WKH�SDUWLFOHV¶�GLVSODFHPHQWV�DQG�YHORFLWLHV�DUH�LQYHUVHO\�SURSRUWLRQDO�WR�WKHLU�PDVVHV��7KH�NLQHWLF�HQHUJLHV�ò�PY�Y DUH�QDWXUDOO\�WKRXJKW�RI�DV�ORFDO�L]HG� LQ� WKH�SDUWLFOHV��DQG�VR�DUH�DOVR��DFFRUGLQJ�WR�PDVV�HQHUJ\�HTXLYDOHQFH��WKH�DVVRFLDWHG�FRQWULEXWLRQV�RI�WKH�SRWHQWLDO�HQHUJ\��,Q� WKH�FDVH�RI� MXVW� WZR�LQWHUDFWLQJ�SDUWLFOHV�� WKH�RQH�YHU\�KHDY\�� WKH�RWKHU�YHU\� OLJKW�� WKH� OLJKW� SDUWLFOH� SLFNV� XS� DOPRVW� DOO� WKH� SRWHQWLDO�PDVV�� 7KLV� LV�0DFK¶V� VWDWHPHQW�� \LHOGLQJ� D� GHULYDWLRQ� RI� PDVV�HQHUJ\� HTXLYDOHQFH� IURP�SXUHO\�PHFKDQLFDO� DUJXPHQWV�� ,W� OLNHQV� WKH� UHVLVWDQFH� WR�DFFHOHUDWLQJ�D�ERG\�WR�³DFWLRQ�UHDFWLRQ�ZLWK�WKH�GLVWDQW�VWDUV´��D�PRPHQWRXV�FRQFOXVLRQ �
� /HW�XV�JR�EDFN�WR�HOHFWURG\QDPLFV��,Q� 6RPPHUIHOG¶V� K\GURJHQ� DWRP� PRGHO� WKH� HOHFWURQ¶V� NLQHWLF� HQHUJ\�HTXDOV�PLQXV� LWV� SRWHQWLDO� HQHUJ\� H[SUHVVHG� LQ� WKH�&RXORPE� JDXJH�� 6R�� YLD�(LQVWHLQ¶V� PDVV�HQHUJ\� HTXLYDOHQFH�� WKH� V\VWHP¶V� SRWHQWLDO� PDVV UHVLGHV�HQWLUHO\�LQ�WKH�RUELWLQJ�HOHFWURQ� LQ�DFFRUG�ZLWK�GH�%URJOLH¶V�DQG�/XFDV¶�VWDWH�PHQW�� 6LPLODU� WR� WKH� SHULKHOLRQ� DGYDQFH�� WKH� SHUL�SURWRQ� DGYDQFH� WKXV� HYL�GHQFHV�WKH�HOHFWURVWDWLFDOO\� LQGXFHG�H[WUD�PDVV�� ,W�LV�WKHQ�OLNHO\�WKDW��VLPLODU�WR�0DFK¶V� LQGXFHG� LQHUWLD�� WKH�+HOPKROW]�RQH�H[LVWV� IRU�DQ�HOHFWURQ�DFFHOHU�DWHG�LQVLGH�D�KROORZ�FKDUJHG�VSKHUH HQFORVLQJ�D�&RXORPE�SRWHQWLDO�9� �4�5��$QG�LQGHHG�DQ�HOHFWURQ��DFFHOHUDWHG�E\�DQ\�PHDQV��VD\��WKH�IRUFH�RI�JUDYLW\��IURP�]HUR� WR�D�VPDOO�YHORFLW\�Y FRQIHUV� WR WKH�VSKHUH�D�PRPHQWXP��H5��4Y��WKH�LQGXFHG�H[WUD�PDVV��F��H9�H[SUHVVHV�WKH�UHDFWLRQ�LW�PXVW�IHHO�$V� WKLV� KDV� WR� GR� ZLWK� EDU\FHQWHU� FRQVHUYDWLRQ� OHW� XV� ORRN� DW� WKH�PDWWHU�IURP� WKH� RWKHU� VLGH�� ,QVLGH� D� FKDUJHG� KROORZ� VSKHUH� DFFHOHUDWHG� DW�J� WKH� ��SRWHQWLDO ³URWDWHV� K\SHUEROLFDOO\� j� OD�0LQNRZVNL´�� VR�� DFFRUGLQJ� WR� WKH� IRU�PXOD�(� �F��wW$�� WKH�VSKHUH�FRQWDLQV�D�XQLIRUP�HOHFWULF� ILHOG (  �F��9J��YLD�
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LQHUWLD�JUDYLW\�HTXLYDOHQFH� WKH� VDPH�KROGV� LI� WKH�VSKHUH� LV� IL[HG� LQ�D�JUDYLW\�ILHOG�J�� VD\� ³LI� LW� UHVWV� RQ� WKH� ODERUDWRU\� IORRU´��6R� LQVLGH� WKLV� VSKHUH�D� WHVW�HOHFWURQ� IHHOV� WKH� IRUFH �H(  � �F��H9J�� LWV� LQGXFHG� H[WUD� PDVV� LV� WKXV�³ZHLJKHG´�DV�HTXDO�WR�WKH�RYHUDOO�SRWHQWLDO�PDVV��$V� VXFK�HOHFWULF� VW\OH� WKLQNLQJ� LV�XQILWWLQJ� LQ�PDJQHWLF�FDVHV� OHW�XV� WDFNOH�GLUHFWO\�D W\SLFDO�PDJQHWLF�H[DPSOH�$�WHVW�HOHFWURQ�IO\LQJ�DW�YHORFLW\�Y LQ�SUHVHQFH�RI�D�KHDY\�WRURLGDO�PDJQHW�PRYHV�LQVLGH�D�FXUOOHVV�YHFWRU�SRWHQWLDO�$��WKH�JUDGLHQW�RI�D�PXOWLYDOXHG�IXQF�WLRQ��'HQRWLQJ�E\�G0  �) GO D� OLQHDU�PDJQHW¶V HOHPHQWDU\�PRPHQW��ZH�H[�SUHVV WKH�V\VWHP¶V�PXWXDO�HQHUJ\�DV�������

:  ��H) ³ U��� >YuuU@�GO  ��H) ³ U�±� >UuuGO@�Y ���
HYLGHQFLQJ�WKH�HOHFWURQ¶V�PDJQHWLF�ILHOG�+ DQG�WKH�PDJQHW¶V�YHFWRU�SRWHQWLDO�$ YLD��

:� �) ³ +�GO� �H$�Y�� ���
:�LV� WKXV� WKRXJKW�RI�DV� UHVLGLQJ�HLWKHU�LQ�WKH�PDJQHW�RU� WKH�HOHFWURQ��$V�IRU�WKH�RSSRVLWH�PRPHQWV��WKH\�DUH�H[SUHVVHG�YLD

3  ��H) ³ U�� >YuuU@�GO  �H) ³:�� >GOuuU@�Y ���
HYLGHQFLQJ�WKH�HOHFWURQ¶V�HOHFWULF�ILHOG�( ��DQG�DJDLQ�$��YLD

3  ��F��H) ³ (uuGO  ��F��H�$�Y�Y � ���
7KH�PDJQHW¶V�PRPHQW��3 LV�3R\QWLQJ�VW\OH��WKH�HOHFWURQ¶V�PDJQHWLFDOO\�LQ�GXFHG� RQH� �3 WUDQVSRVHV� +HOPKROW]¶� HOHFWULFDOO\� LQGXFHG� PRPHQW�� ,I� WKH�PDJQHW¶V�UHFRLO�LV�QHJOLJLEOH�WKH�WRWDOLW\�RI�WKH�PXWXDO�LQHUWLD�LV�WUDQVIHUUHG�WR�WKH�WHVW�HOHFWURQ��7KLV�H[WHQGV�WKH�YDOLGLW\�RI�WKH�GH�%URJOLH�/XFDV�LQYHVWLJD�WLRQ��)LQDOO\��IRU�LVVXLQJ�D�FRYDULDQW�HOHFWURPDJQHWLF�VWDWHPHQW��WZR�UHPDUNV�DUH�LQ� RUGHU�� ��� $FWLRQ�UHDFWLRQ� LV� D� NH\� LQJUHGLHQW�� ��� $� FXUO�OHVV� ��SRWHQWLDO�LQGXFHV�DQ�H[WUD���PRPHQWXP��7KH�JXHVV�LV� WKDW� WKH�HIIHFWLYH�UHVW�PDVV�RI�D�WHVW�HOHFWURQ�FRQWDLQLQJ�DQ�LQGXFHG�FRQWULEXWLRQ�VKRXOG�EH�H[SUHVVHG�DV�

P� ����F��H�$N8N ZLWK 8.8N  �F� ����
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,V� WKLV�FRPSDWLEOH�ZLWK�DFFHOHUDWLRQ�RI� WKH�HOHFWURQ�E\�DQ�HOHFWURPDJQHWLF�ILHOG�%LM ",W� LV�� WKH� /RUHQW]� HTXDWLRQ� RI� PRWLRQ� RI� DQ� HOHFWURQ�� RU� HTXLYDOHQWO\� LWV�VSDFHWLPH�WUDMHFWRU\��LV�GHULYDEOH�YLD�WKH�H[WUHPH�DFWLRQ�IRUPXOD��

�� �G ³ ��8L �H$L�G[L  �G ³ P8LG[L ���
ZKHUH� WKH� VHFRQG� H[SUHVVLRQ� KDV� EHHQ� REWDLQHG� E\� PXOWLSO\LQJ� �H$L E\�8N8N  � �F� DQG� H[FKDQJLQJ� LQGH[HV� EHWZHHQ� WKH� WKHQ� FROOLQHDU ��YHFWRUV�8LDQG�G[L��6R��ZKHQHYHU� WKH� ��SRWHQWLDO� FRQWDLQV�D�FXUOOHVV�FRQWULEXWLRQ�� WKLV� DFWV� DV�DQ� H[WUD� ��IRUFH� PRGLI\LQJ� WKH� UHVW� PDVV� E\� LQGXFLQJ� D� FRQWULEXWLRQ� �F��H�$N8N�� ,Q� WKLV� FRQVLVWV� D�\HW�RYHUORRNHG�DFWLRQ�UHDFWLRQ�HIIHFW�EHWZHHQ�D� WHVW�HOHFWURQ�DQG�WKH�VRXUFHV�RI�D�FXUOOHVV���SRWHQWLDO��)RU� H[DPSOH� WKHUH� PXVW� H[LVW�� XQGHUO\LQJ� WKH� SKDVH� YHORFLW\� $KDURQRY�%RKP�HIIHFW��DQ�RYHUORRNHG�JURXS�YHORFLW\�HIIHFW� 7KH�H[WUHPH�DFWLRQ�UHFLSH����� GLVSOD\V� WKHVH� LI� � LQWHJUDWHG� UHVSHFWLYHO\� DORQJ� �8L �H$L RU� DORQJ� �8LOLQHV�,QGHHG�� WKLV�JURXS�YHORFLW\�HIIHFW� LV�DOUHDG\�GLVSOD\HG�DV�0HLVVQHU�HIIHFW��ZKHUH�D VXSHUFRQGXFWRU�JXLGHV�WKH�HOHFWURQV��7KH�0HLVVQHU�HIIHFW�VHOHFWV�>��@�WKH�JDXJH�YLD�WKH�IRUPXOD�PY  �H$��WKH�HOHFWURQ¶V�WRWDO�NLQHWLF�HQHUJ\�HTXDOV�>��@�PLQXV�WKH�LQWHUDFWLRQ�HQHUJ\��
� &RQFOXGLQJ��0LNKDLORY¶V� H[SHULPHQW�� FRQILUPLQJ� D� +HOPKROW]� ����� FDOFXODWLRQ� DQG�YLQGLFDWLQJ�VWDWHPHQWV�E\�$VVLV�DQG�P\VHOI��LV�RI�VLJQLILFDQFH��,WV�IXOO�LPSRUW�VKRZV� XS� HYHQ� PRUH� FOHDUO\� LQ� WKH� PDJQHWLF� IRUP� WUDQVSRVLQJ� WKH� RULJLQDO�HOHFWULF�IRUP��(OHFWURG\QDPLFDOO\��RU�V\QWKHWLFDOO\�VSHDNLQJ��WKH�SKHQRPHQRQ�FRQVLVWV�RI�DQ�H[WUD�UHVW�PDVV�LQGXFHG�LQ��VD\��D�WHVW�HOHFWURQ�E\�DFWLRQ�UHDFWLRQ�ZLWK�WKH�VRXUFHV� RI� D� ILHOGOHVV� ��SRWHQWLDO�� 7KLV� SRWHQWLDO� VKRZV� XS� DV� D�PHDVXUDEOH�PDJQLWXGH��LWV�JDXJH�EHLQJ�WKH�VRXUFH�DGKHULQJ�RQH��
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