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� 'HSDUWPHQW� RI� &RPSXWHU� 6FLHQFH�� 8QLYHUVLW\� RI� &DOLIRUQLD�� 'DYLV�� &$� ������� 86$��
^\\\DQJ�VIZX`#XFGDYLV�HGX�� � 1HWZRUN� DQG� ,QIUDVWUXFWXUH� 5HVHDUFK� /DE� �1,5/��� 0RWRUROD�
/DEV��86$��MIX#ODEV�PRW�FRP�

$EVWUDFW�� ,36HF�931� LV� ZLGHO\� GHSOR\HG� IRU� XVHUV� WR� UHPRWHO\� DFFHVV� WKHLU� FRUSRUDWH�
GDWD�� ,36HF�SROLFLHV�PXVW� EH� FRUUHFWO\� VHW� XS� IRU�931� WR�SURYLGH� DQWLFLSDWHG�
SURWHFWLRQ�� 0DQXDO� SROLF\� VHWXS� LV� XQVFDODEOH�� LQHIILFLHQW� DQG� HUURU�SURQH��
$XWRPDWHG�SROLF\� JHQHUDWLRQ� WR�FRPSO\�ZLWK� DQG� HQIRUFH� KLJK�OHYHO� VHFXULW\�
SROLFLHV� LV� GHVLUHG� EXW� GLIILFXOW�� HVSHFLDOO\� LQ� DQ� LQWHU�GRPDLQ� HQYLURQPHQW�
ZKHQ� D� 931� WUDYHUVH� PXOWLSOH� GRPDLQV�� 7KLV� SDSHU� SUHVHQWV� D� GLVWULEXWHG�
IUDPHZRUN� DQG� SURWRFRO�� %$1'6�� IRU� LQWHU�GRPDLQ� SROLF\� QHJRWLDWLRQ� DQG�
JHQHUDWLRQ��7KH�%$1'6�DUFKLWHFWXUH�FRQVLVWV�RI�WZR�SKDVHV��$6��$XWRQRPRXV�
6\VWHP�� URXWH� SDWK� GLVFRYHU\� DQG� DQ� LQWHU�GRPDLQ� FROODERUDWLYH� SURWRFRO� IRU�
SROLF\� QHJRWLDWLRQ� DPRQJ� WKH� DXWRQRPRXV� V\VWHPV� GLVFRYHUHG� LQ� WKH� ILUVW�
SKDVH��(DFK�$6�FRQFHSWXDOO\�KDV�RQH�VHFXULW\� UHTXLUHPHQW�VHUYHU� UHVSRQVLEOH�
IRU� WKH� WDVN� RI� LQWHU�GRPDLQ� SROLF\� QHJRWLDWLRQ�� )ROORZLQJ� WKLV� WZR�VWHS�
SURFHVV� LQ� %$1'6�� D� VHW� RI� GLVWULEXWHG� VHFXULW\� SROLFLHV� �IRU� WKH�
LPSOHPHQWDWLRQ� RI� SROLF\� HQIRUFHPHQW�� ZLOO� EH� DXWRPDWLFDOO\�
QHJRWLDWHG�JHQHUDWHG� EDVHG� RQ� GHFHQWUDOL]HG� DQG� SUHGHILQHG� VHFXULW\�
UHTXLUHPHQWV��

.H\�ZRUGV�� ,QWHU�GRPDLQ�6HFXULW\�0DQDJHPHQW��6HFXULW\�3ROLF\�0DQDJHPHQW��,36HF�931�

��� ,1752'8&7,21�
���� 6HFXULW\�0DQDJHPHQW�IRU�D�5HPRWH�0RELOH�/D\HU���

1HWZRUN�1RGH�
:H� KDG� HQFRXQWHUHG� YDULRXV� GLIILFXOWLHV� ZKHQ� ZH� SOXJJHG� LQ� RXU� ODSWRS�

FRPSXWHUV�LQ�D�IRUHLJQ�GRPDLQ�GXULQJ�D�WULS��DV�VKRZQ�LQ�)LJXUH����:H�GLG�QRW�NQRZ�
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WKH�VHFXULW\�SROLFLHV�DORQJ�WKH�URXWH�SDWK�IURP�RXU�ODSWRSV��WKHQ�EHLQJ�FRQQHFWHG�WR�D�
UHPRWH� OD\HU���QHWZRUN��RU�ZH�GLG�QRW�HYHQ�NQRZ�ZKDW� WKH� URXWH�SDWK�ZDV�� ,Q�RXU�
KRPH�OD\HU���QHWZRUN��RXU�RZQ�ODSWRSV�PLJKW�EH�SURWHFWHG�E\�DQ�LQWUXVLRQ�GHWHFWLRQ�
V\VWHP�DV�ZHOO� DV� VRPH�RWKHU� VHFXULW\�FRXQWHU�PHDVXUHV��EXW�� LQ�D� IRUHLJQ�GRPDLQ��
ZH� LQ� JHQHUDO� NQRZ� YHU\� OLWWOH�� :KHQ� RXU� WUDIILF� FDXVHG� FRQIOLFWV� ZLWK� ³VRPH´�
VHFXULW\�SROLFLHV�DORQJ�WKH�URXWH�SDWK��ZH�GLG�QRW�NQRZ�ZKDW�WKH�URRW�FDXVH�ZDV��RU�
HYHQ� WDUJHW� VHFXULW\� JDWHZD\���0D\EH�RXU�GHVWLQDWLRQ� VHUYHU�ZDV�GRZQ�GXULQJ� WKDW�
WLPH��2U��SRVVLEO\��RXU�66+�UHTXHVWV�WR�FHUWDLQ�UHVWULFWHG�VLWHV�KDYH�EHHQ�GURSSHG�E\�
D�SDUWLFXODU�,36HF�)LUHZDOO�1$7�JDWHZD\�RQ�WKH�ZD\��,Q�>�@��ZH�KDYH�GLVFXVVHG�KRZ�
VXFK�FRQIOLFWV�FDQ�RFFXU�LQ�WKH�FRQWH[W�RI�,36HF�931�DQG�ILUHZDOO��

�
)LJXUH����6HFXULW\�PDQDJHPHQW�IRU�D�UHPRWH�QHWZRUN�QRGH�

:KDW�ZH�UHDOO\�ZDQW� LV�D�SOXJ�DQG�SOD\�,QWHUQHW�VHFXULW\�PDQDJHPHQW�VROXWLRQ��
:KHQ�ZH�SOXJ�LQ�D�FRPSXWHU��D�ODSWRS��RU�DQ\�OD\HU���DGGUHVVDEOH�QRGH�XQGHU�VRPH�
,QWHUQHW�931�DFFHVV�SRLQWV��ZLWKLQ�D�FRXSOH�PLQXWHV�RU�VKRUWHU��RXU�FRQQHFWLRQV� WR�
VRPH�FRUUHVSRQGLQJ�GHVWLQDWLRQV�ZLOO�EH�HVWDEOLVKHG�FRUUHFWO\�DQG�VHFXUHO\��

2QH� VKRUW�WHUP� VROXWLRQ� WR� WKLV� SUREOHP� LV� WR� HVWDEOLVK� D� EL�GLUHFWLRQDO� VHFXUH�
YLUWXDO�WXQQHO�IURP�WKH�UHPRWH�ODSWRS�WR�D�³KRPH�DJHQW´��VLPLODU�WR�0RELOH,3��LQ�WKH�
KRPH�OD\HU���QHWZRUN��7KLV�WXQQHO�PD\�EH�D�/�931��D�UHPRWH�,36HF�WXQQHO��D�/�73�
WXQQHO�� D� 66+� WXQQHO�� RU� WKHLU� FRPELQDWLRQ�� 7KLV� DSSURDFK� KDV� WZR� PDMRU�
VKRUWFRPLQJV��)LUVW��WKH�WUDIILF�ZLOO�JR�WKURXJK�VXE�RSWLPDO�URXWH�SDWKV��DV�WKH\�PXVW�
WUDYHO�WKURXJK�WKH�KRPH�QHWZRUN�LQ�ERWK�GLUHFWLRQV��6HFRQG��ZLWK�WKLV�DSSURDFK��WKH�
WUDIILF� IURP� WKH� UHPRWH� ODSWRS� ZLOO� EH� SURSHUO\� SURWHFWHG� E\� WKH� KRPH� QHWZRUN�
VHFXULW\� JDWHZD\V� EHFDXVH� WKH� VHFXULW\� JDWHZD\V� ZLOO� WUHDW� WKHP� DV� ³WUXVWHG� KRPH�
WUDIILF´�� %XW�� LI� WKH� ODSWRS� �HYHQ� LI� LW� LV� DW� KRPH�� ZDQWV� WR� FRQQHFW� WR� D� ³QHZ´�
FRUUHVSRQGLQJ� GHVWLQDWLRQ� XQGHU� D� GLIIHUHQW� DGPLQLVWUDWLYH� GRPDLQ�� LW� LV� QRW� FOHDU�
ZKHWKHU� VRPH� QHZ� ³SROLF\� FRQIOLFWV´� ZLOO� DULVH� DV� ZH� GRQ¶W� NQRZ� WKH� VHFXULW\�
SROLFLHV�DW�WKH�RWKHU�HQG�RI�WKH�FRPPXQLFDWLRQ�DW�WKDW�SDUWLFXODU�PRPHQW��

���� ,36HF�931�6HFXULW\�3ROLF\�0DQDJHPHQW�
,QWHUQHW�KDV�EHHQ�PRUH�DQG�PRUH�³G\QDPLF´�LQ�PDQ\�ZD\V��,Q�RUGHU�WR�SURYLGH�

VHFXUH� FRPPXQLFDWLRQV� IRU� HQG�WR�HQG� FRQQHFWLRQV�� ,36HF� �,QWHUQHW� 6HFXULW\�
3URWRFRO� 6XLWH�� >��@� SROLFLHV� DUH� ZLGHO\� GHSOR\HG� LQ� ILUHZDOOV�JDWHZD\V� WR� UHVWULFW�
DFFHVV�RU�VHOHFWLYHO\�HQIRUFH�VHFXULW\�RSHUDWLRQV��&XUUHQWO\��PRVW�FRPPHUFLDO�,36HF�
LPSOHPHQWDWLRQV�UHTXLUH�D�PDQXDO�SROLF\�FRQILJXUDWLRQ�SURFHVV��ZKLFK�LV�LQHIILFLHQW�
DQG� HUURU�SURQH�� 6RPH� ,36HF� PDQDJHPHQW� SURGXFWV� �VXFK� DV� &,6&2� RU�
1(76&5((1�� SURYLGH� D� SROLF\� GLVWULEXWLRQ� V\VWHP� WR� DOORZ� D� FHQWUDOL]HG� SROLF\�
VHUYHU� WR� GLVWULEXWH� SROLFLHV� WR� DOO� WKH� ,36HF� GHYLFHV� LQ� WKH� VDPH� DGPLQLVWUDWLYH�
GRPDLQ�DV�VKRZQ�LQ�)LJXUH����+RZHYHU��IRU�DOO�WKH�YHQGHUV�ZH�KDYH�WDONHG�WR��QRQH�
RI�WKHLU�SURGXFWV�FDQ�SURYLGH�DQ\�³FRUUHFWQHVV´�DVVXUDQFH�>�@�DERXW�WKH�,36HF�931�
SROLF\� UXOHV� VWRUHG� LQ� WKH� SROLF\� UHSRVLWRU\� LQ� WKH� ILUVW� SODFH�� ,Q� RWKHU� ZRUGV��
FXUUHQWO\��HYHQ�LQ�DQ�LQWUD�GRPDLQ�HQYLURQPHQW��FRPPHUFLDO�,36HF�931�SROLF\�WRROV�
FDQQRW�JHQHUDWH�RU�YDOLGDWH�D�VHW�RI�SURYDEO\�FRUUHFW�SROLF\�UXOHV��
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)RU� WKH� SXUSRVH� RI� VHFXULW\� SROLF\� IRUPDO� DQDO\VLV�� LQ� >�@>�@�� ZH� SURSRVHG� D�
VHSDUDWLRQ� SULQFLSOH� EHWZHHQ� VHFXULW\� SROLF\� DQG� UHTXLUHPHQW�� %DVHG� RQ� WKLV�
SULQFLSOH��V\VWHP�DGPLQLVWUDWRUV�FDQ�XQDPELJXRXVO\�VSHFLI\�HDFK�LQGLYLGXDO�VHFXULW\�
PRGHO� �RU� LQGLYLGXDO� VHFXULW\� UHTXLUHPHQW�� LQ� RXU� SROLF\� ODQJXDJH�� 7KHQ�� WKH�
FROOHFWLRQ�RI�VXFK�VHFXULW\�UHTXLUHPHQWV�FDQ�EH�IRUPDOO\�DQG�HIILFLHQWO\�DQDO\]HG�IRU�
LWV� FRUUHFWQHVV� DQG� FRPSOHWHQHVV� SURSHUWLHV�� )XUWKHUPRUH�� D� VHW� RI� ,36HF� VHFXULW\�
SROLF\�UXOHV�ZLOO�EH�DXWRPDWLFDOO\�SURGXFHG�IRU�DOO�WKH�3'3��3ROLF\�'HFLVLRQ�3RLQW����
3(3��3ROLF\�(QIRUFHPHQW�3RLQW��GHYLFHV��

�
)LJXUH����$�VDPSOH�SROLF\�GLVWULEXWLRQ�V\VWHP�

:KLOH� RXU� HDUOLHU� ZRUN� >�@� SURYLGHV� D� ULJRURXV� IUDPHZRUN� IRU� VHFXULW\� SROLF\�
PDQDJHPHQW�LQ�DQ�LQWUD�GRPDLQ�HQYLURQPHQW��ZH�GR�QRW�\HW�KDYH�D�JRRG�VROXWLRQ�IRU�
VHFXULQJ�HQG�WR�HQG�FRQQHFWLRQV�DFURVV�PXOWLSOH�DGPLQLVWUDWLYH�GRPDLQV��7KHUHIRUH��
WKH�NH\�FRQWULEXWLRQ�LQ�WKLV�SDSHU�LV�D�GLVWULEXWHG�DQG�\HW�VFDOHDEOH�DUFKLWHFWXUH�DQG�
SURWRFRO� IRU� LQWHU�GRPDLQ� ,36HF�931� VHFXULW\� SROLF\�PDQDJHPHQW��7KH� UHVW� RI� WKH�
SDSHU� LV� VWUXFWXUHG� DV� IROORZV�� 6HFWLRQ� �� GHILQHV� WKH� SUREOHP� RI� LQWHU�GRPDLQ�
VHFXULW\�SROLF\�PDQDJHPHQW��,Q�6HFWLRQ����ZH�EULHIO\�UHYLHZ�WKH�UHODWHG�ZRUN��7KHQ��
ZH�SUHVHQW�KRZ�WR�VROYH�RXU� WDUJHW�SUREOHP�DV�ZHOO�DV�GLIIHUHQW�FRPSRQHQWV�XQGHU�
RXU� VROXWLRQ� LQ� 6HFWLRQ� ��� 6HFWLRQ� �� JLYHV� DQ� H[DPSOH� VFHQDULR� WR� LOOXVWUDWH� WKH�
FRRSHUDWLRQ� DQG� LQWHURSHUDWLRQ�RI� HDFK� FRPSRQHQW� XQGHU� WKH�%$1'6�DUFKLWHFWXUH��
:H�ZLOO�DOVR�SUHVHQW�VRPH�SUHOLPLQDU\�SHUIRUPDQFH�HYDOXDWLRQ�UHVXOWV�LQ�6HFWLRQ����
)LQDOO\��LQ�6HFWLRQ����ZH�VXPPDUL]H�WKH�SDSHU�DQG�RXWOLQH�VRPH�IXWXUH�ZRUNV��

��� 7(50,12/2*<�$1'�352%/(0�'(),1,7,21�
���� 6HFXULW\�3ROLF\�YHUVXV�5HTXLUHPHQW�

7UDGLWLRQDOO\�WKHUH�LV�QR�ULJRURXV�GHILQLWLRQ�RI�VHFXULW\�UHTXLUHPHQWV�DQG�VHFXULW\�
SROLFLHV��$V�D�UHVXOW��WKH�UHODWLRQVKLS�EHWZHHQ�WKHP�LV�VR�YDJXH�WKDW�WKH�FRUUHFWQHVV�
RI�VHFXULW\�SROLFLHV�FDQQRW�EH�IRUPDOO\�DQG�DXWRPDWLFDOO\�VXEVWDQWLDWHG��7KH�QHHGV�WR�
GLVWLQJXLVK� KLJK�OHYHO� VHFXULW\� UHTXLUHPHQWV� DQG� ORZ�OHYHO� SROLFLHV�ZHUH� DGGUHVVHG�
LQ� >�@>�@�� 2QFH� WKH� KLJK�OHYHO� UHTXLUHPHQWV� DUH� VSHFLILHG�PRGLILHG�� LW� VKRXOG� EH�
SRVVLEOH�WR�GHWHUPLQH�ZKDW�NLQG�RI�ORZ�OHYHO�SROLFLHV�PXVW�EH�FUHDWHG�FKDQJHG��

�
)LJXUH����$Q�H[DPSOH�RI�SROLF\��D���UHTXLUHPHQW��E��XQGHU�FHUWDLQ�QHWZRUN�WRSRORJ\��F��
7KHUHIRUH�� XQGHU� WKH� %$1'6� DUFKLWHFWXUH�� D� WZR�OHYHO� VHFXULW\�

UHTXLUHPHQW�SROLF\�PRGHO�LV�XVHG��7KH�ZRUG�³SROLF\´�PHDQV�³+RZ�VKRXOG�D�QHWZRUN�
HQWLW\� RU� D� SROLF\� GRPDLQ� KDQGOH� D� SDUWLFXODU� IORZ� RI� SDFNHWV´� LQ� WKH� FRQWH[W� RI�
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,36HF�931�� ,Q� RWKHU� ZRUGV�� SROLF\� LV� WKH� FRPPDQG� LQWHUIDFH� EHWZHHQ� D� V\VWHP�
DGPLQLVWUDWRU�DQG�D�QHWZRUN�GHYLFH� VXFK� WKDW� WKH�KXPDQ�DGPLQLVWUDWRU� FDQ� LQVWUXFW�
WKH�GHYLFH�WR�SHUIRUP�FHUWDLQ�,36HF�931�UHODWHG�RSHUDWLRQV��2QFH�D�³SROLF\´�UXOH�LV�
GHILQHG�� D� QHWZRUN� GHYLFH� FDQ� XQDPELJXRXVO\� SURFHVV� WKH� SDFNHW� IORZ�� LQFOXGLQJ�
ERWK�SDFNHW�KHDGHUV�DQG�SD\ORDGV��7KH� OHIW� LQ�)LJXUH��� LV� DQ�H[DPSOH�RI�SROLF\�� ,W�
VSHFLILHV�WKDW�WKH�7&3�WUDIILF�IURP�$�WR�%�ZLOO�EH�HQFU\SWHG�WKURXJK�DQ�(63�7XQQHO�
6$�XVLQJ�WKH�WULSOH�'(6�DOJRULWKP��$QG��WKH�XQLGLUHFWLRQDO�6$�VWDUWV�DW�WKH�VHFXULW\�
JDWHZD\�6*�$�DQG�HQGV�DW�%�LWVHOI��7KLV�³ORZ�OHYHO´�SROLF\�VSHFLILHV�KRZ�6*�$�DQG�
%�VKRXOG�SURFHVV�WKH�7&3�SDFNHWV�IURP�$�WR�%��

2Q� WKH�RWKHU�KDQG�� LQ� WKH�FRQWH[W�RI� WKLV�SDSHU�� WKH�ZRUG�³UHTXLUHPHQW´�PHDQV�
³+RZ�VKRXOG�D�VHTXHQFH�RI�LQIRUPDWLRQ�ELWV��WKH�RULJLQDO�SD\ORDG��EH�KDQGOHG�IURP�
WKH� VRXUFH� WR� WKH� GHVWLQDWLRQ´� UHJDUGOHVV� RI� DQ\� SRVVLEOH� ,3�,36HF� KHDGHU�
WUDQVIRUPDWLRQ� RQ� WKH� URXWH� SDWK� �H�J��� ,36HF� 7UDQVSRUW� RU� 7XQQHO� PRGH�� 1$7� RU�
1$37�� ,3� IUDJPHQWDWLRQ� DQG� GH�IUDJPHQWDWLRQ��� ,Q� RWKHU� ZRUGV�� ³UHTXLUHPHQW´�
�VRPHWLPHV� ZH� FDOO� LW� ³KLJK�OHYHO´� SROLF\�� H[SUHVVHV� WKH� DGPLQLVWUDWRU¶V� �RU� WKH�
XVHU¶V�� LQWHQWLRQV� DERXW� WKH� VHFXULW\� RI� VRPH� HQG�WR�HQG� LQIRUPDWLRQ� ELWV� DFURVV�
GLIIHUHQW� DGPLQLVWUDWLYH�GRPDLQV�ZLWKRXW� FRQFHUQLQJ� ORZ�OHYHO� VHFXULW\� RSHUDWLRQV��
)RU�LQVWDQFH��LQ�WKH�DERYH�6&5��6HFXULW\�&RYHUDJH�5HTXLUHPHQW��VKRZQ�LQ�)LJXUH����
WKH� V\VWHP� DGPLQLVWUDWRU� VSHFLILHV� WKDW� WKH� 7&3� WUDIILF� EHWZHHQ� $� DQG�%�PXVW� EH�
HQFU\SWHG�EHWZHHQ�6*�$�DQG�%��$QG�� IXUWKHUPRUH�� LW�PLJKW�EH�2.� WR� OHW�6*�%� WR�
H[DPLQH�WKH�FRQWHQW��IRU�WKH�SXUSRVH�RI�LQWUXVLRQ�GHWHFWLRQ��IRU�H[DPSOH����

3ROLF\� DQG� UHTXLUHPHQW� DUH� QRW� RQH�WR�RQH�PDSSLQJ��8VXDOO\�� RQH� UHTXLUHPHQW�
FDQ�EH�VDWLVILHG�E\�D�VHW�RI�ORZ�OHYHO�VHFXULW\�SROLF\�UXOHV��$V�VKRZQ�LQ�>�@>�@��LW�LV�
SRVVLEOH� WR� ILQG�PXOWLSOH� VHFXULW\� SROLF\� VHWV� DQG� DQ\� RQH� RI� WKHP� FDQ� VDWLVI\� WKH�
WDUJHW�VHFXULW\�UHTXLUHPHQW�HTXDOO\�ZHOO���

,Q�%$1'6��,36HF�931�VHFXULW\�UHTXLUHPHQWV�KDYH�IRXU�GLIIHUHQW�W\SHV��±� $FFHVV�&RQWURO�5HTXLUHPHQW��$&5���$&5�LV�UHODWHG�WR�D�VHFXULW\�JDWHZD\�RU�
ILUHZDOO¶V�DFFHVV�FRQWURO�IXQFWLRQ�WR�VRPH�WUXVWHG�WUDIILF��±� 6HFXULW\�&RYHUDJH�5HTXLUHPHQW��6&5���6&5�DSSOLHV�VHFXULW\�PHFKDQLVP�WR�
SUHYHQW�WUDIILF�IURP�EHLQJ�FRPSURPLVHG�GXULQJ�WKH�WUDQVPLVVLRQ�DFURVV�FHUWDLQ�
DUHD��,W�UHTXLUHV�WKH�VHFXULW\�SURWHFWLRQ�WR�FRYHU�DOO�OLQNV�DQG�QRGHV�ZLWKLQ�WKH�
FHUWDLQ�DUHD��9DULRXV�DOJRULWKPV�RI�DXWKHQWLFDWLRQ�DQG�HQFU\SWLRQ�FDQ�EH�
VSHFLILHG�DV�WKH�SDUDPHWHUV�LQ�ORZ�OHYHO�SROLFLHV��±� &RQWHQW�$FFHVV�5HTXLUHPHQW��&$5���6RPH�QHWZRUN�QRGHV�PD\�QHHG�WR�DFFHVV�
WKH�FRQWHQW�RI�FHUWDLQ�WUDIILF��\HW�WKH�FRQWHQW�FDQQRW�EH�YLHZHG�LI�DQ�HQFU\SWLRQ�
WXQQHO�LV�EXLOW�WR�DFURVV�LW��)RU�H[DPSOH��D�FRQWHQW�DFFHVV�SROLF\�FDQ�EH�GHILQHG�WR�
GHQ\�DOO�WKH�HQFU\SWHG�WUDIILF��±� 6HFXULW\�$VVRFLDWH�5HTXLUHPHQW��6$5���6HFXULW\�$VVRFLDWLRQV��6$��PXVW�EH�
IRUPHG�WR�SHUIRUP�GHVLUHG�VHFXULW\�IXQFWLRQV��WKXV�WKHUH�LV�D�QHHG�WR�VSHFLI\�WKDW�
VRPH�QRGH�GHVLUH�WR�RU�QRW�WR�VHW�XS�6$�ZLWK�RWKHU�QRGHV��1HWZRUN�SHHUV�DUH�
DOORZHG�WR�EXLOG�6$�XQOHVV�H[SOLFLWO\�GLVDOORZHG��

�
)LJXUH����$Q�HQG�WR�HQG�IORZ�ZLWK���VHFXULW\�UHTXLUHPHQWV�
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%DVHG�RQ� WKH�GHILQLWLRQV�� WKH� IROORZLQJ�SROLF\� VROXWLRQ� VKRZQ� LQ�)LJXUH��� �ZH�
XVH�D� OLQHDU�SLFWXUH� IRU�DQ� LQWXLWLYH�YLHZ�� VDWLVILHV�DOO� WKH� UHTXLUHPHQWV�� ,Q�RUGHU� WR�
SURYLGH� IORZ� SURWHFWLRQ� WR� VDWLVI\� (1&� 6&5V�� WZR� HQFU\SWLRQ� WXQQHOV� DUH� EXLOW�
EHWZHHQ� �� DQG� ��� DQG� EHWZHHQ� �� DQG� ��� 6LPLODUO\�� WR� VDWLVI\� $87+� 6&5�� WZR�
DXWKHQWLFDWLRQ� WXQQHOV�DUH�EXLOW�EHWZHHQ���DQG����DQG�EHWZHHQ���DQG����2EYLRXVO\��
DOO�WKH�WXQQHOV�DUH�EXLOW�WR�JXDUDQWHH�WKH�FHUWDLQ�SURWHFWLRQ��ZLWKRXW�YLRODWLQJ�DQ\�RI�
WKH�&$5V�DQG�6$5V��'XH� WR� WKH� VL]H� OLPLW��ZH�RQO\� VKRZ� WKH� IRUPDO�GHILQLWLRQ�RI�
RQH�RI�WKH�SROLFLHV�DV�IROORZV��

�
)LJXUH����7KH�SROLF\�VROXWLRQ�

+RZHYHU�� WKH� IROORZLQJ�VFHQDULR�DV�VKRZQ�LQ�)LJXUH���PD\�KDSSHQ�VRPHWLPHV��
(DFK� SROLF\� VDWLVILHV� LWV� FRUUHVSRQGLQJ� UHTXLUHPHQW�� ZKLOH� SXWWLQJ� DOO� WKH� SROLFLHV�
WRJHWKHU� PD\� FDXVH� FRQIOLFWV�� ,Q� WKLV� H[DPSOH�� WKH� IORZ� LV� WXQQHOHG� WR� �� ZLWK�
DXWKHQWLFDWLRQ��2Q�WKH�RWKHU�KDQG��LW�LV�WXQQHOHG�IURP���WR���ZLWK�HQFU\SWLRQ�EHIRUH�
WKH� DXWKHQWLFDWLRQ� WXQQHO� H[LWV�� ,W¶V� HDV\� WR� VHH� WKDW� WKH� DXWKHQWLFDWLRQ� IXQFWLRQ�
DSSOLHV�DW���DQG�ZLOO�QRW�EH�GH�DSSOLHG�DW�WKH�WXQQHO���WR����7KXV��WKH�WUDIILF�ZLOO�EH�
HQFDSVXODWHG�E\���IRU�DXWKHQWLFDWLRQ�DQG�EH�HQFDSVXODWHG�DJDLQ�E\���IRU�HQFU\SWLRQ��
:KHQ� �� GHFDSVXODWHV� DQG� ILQGV� RXW� WKDW� WKH� GHVWLQDWLRQ� LV� ��� WKH� IORZ�ZLOO� EH� VHQW�
EDFN�WR����(YHQWXDOO\����ZLOO�GHFDSVXODWH�WKH�IORZ�DQG�VHQG�LW�WR�LWV�GHVWLQDWLRQ��$V�D�
UHVXOW�� WKH� IORZ� LV� VHQW� LQ� SODLQWH[W� IURP� �� WR� �� EHFDXVH� RI� WKH� WXQQHO� LQWHUDFWLRQ��
ZKLFK� YLRODWHV� WKH� RULJLQDO� VHFXULW\� LQWHQWLRQV� �UHTXLUHPHQWV��� 7KLV� LV� RQH� RI� WKH�
UHDVRQV�WR�DYRLG�RYHUODSSLQJ�WXQQHOV�LQ�%$1'6�DUFKLWHFWXUH��

�
)LJXUH����2YHUODSSLQJ�7XQQHOV�WKDW�FDXVH�FRQIOLFWV�

���� ,QWHU�'RPDLQ�6HFXULW\�5HTXLUHPHQW�(QJLQHHULQJ�
8QGHU� WKH�%$1'6� IUDPHZRUN�� D� V\VWHP� DGPLQLVWUDWRU� DQG� D� XVHU�ZLOO� XVH� WKH�

656/� �6HFXULW\� 5HTXLUHPHQW� 6SHFLILFDWLRQ� /DQJXDJH�� WR� VSHFLI\� RQH� RU� PRUH�
UHTXLUHPHQWV� UHODWHG� WR� HLWKHU� D� SDUWLFXODU� GRPDLQ� �VXFK� DV�$6�� RU� DQ� LQIRUPDWLRQ�
IORZ�EXQGOH��7KHQ��EDVHG�RQ�DOO�WKH�UHTXLUHPHQWV�ZH�KDYH�LQ�WKH�,QWHUQHW��LQ�>�@��ZH�
VKRZ� WKDW� ZH� FDQ� DXWRPDWLFDOO\� DQG� HIILFLHQWO\� JHQHUDWH� D� VHW� RI� ,36HF� VHFXULW\�
SROLF\�UXOHV�VXFK�WKDW�DOO�UHTXLUHPHQWV�ZLOO�EH�VDWLVILHG��)XUWKHUPRUH��LI�WKHUH�DUH�DQ\�
FRQIOLFWV� DPRQJ� WKH� UHTXLUHPHQWV� VXFK� WKDW� LW� LV� LPSRVVLEOH� WR� ILQG� D� SROLF\� VHW� WR�
VDWLVI\�DOO�WKH�UHTXLUHPHQWV��RXU�SURJUDP�FDQ�GHWHFW�VXFK�D�FDVH�DV�ZHOO���

+RZHYHU�� LQ�DQ�LQWHU�GRPDLQ�HQYLURQPHQW�VXFK�DV�,QWHUQHW�� LW� LV�SUDFWLFDOO\�DQG�
SROLWLFDOO\� LPSRVVLEOH�� YHU\� LQHIILFLHQW�� DQG� XQ�VFDOHDEOH� WR� ³FROOHFW� DOO� WKH�
UHTXLUHPHQWV�LQ�WKH�ZKROH�V\VWHP´�DQG�WKHQ�SHUIRUP�WKH�WDVN�RI�UHTXLUHPHQW�DQDO\VLV�
DQG�SROLF\�JHQHUDWLRQ��2QH� WULFN�ZH�FDQ�GR�XQGHU�WKLV�VLWXDWLRQ�LV� WR�GHWHUPLQH�WKH�
H[DFW�³URXWH´�SDWK�IURP�WKH�VRXUFH�RI�WKH�LQIRUPDWLRQ�IORZ�WR�WKH�GHVWLQDWLRQ��7KHQ��
ZH�FDQ�FROOHFW�WKH�UHTXLUHPHQWV�DORQJ�WKH�URXWH�SDWK�DQG�WKHQ�GHWHUPLQH�KRZ�WR�VHW�
XS� WKH� VHFXULW\�SROLF\� UXOHV� WR� VDWLVI\�DOO� WKH� VHFXULW\� UHTXLUHPHQWV�DORQJ� WKH� URXWH�
SDWK�� )XUWKHUPRUH�� LI� %$1'6� GHWHFWV� WKDW� LW� LV� LPSRVVLEOH� WR� VDWLVI\� DOO� WKH�
UHTXLUHPHQWV� DORQJ�RQH�SDUWLFXODU� URXWH� SDWK�� LW�PLJKW� EH� DEOH� WR� WU\� DQRWKHU� URXWH�
SDWK� �IRU� H[DPSOH�� LQ� WKH� FDVH� RI�PXOWL�KRPLQJ��� )LQDOO\�� ZH� QHHG� WR�ZRUU\� DERXW�
³URXWLQJ�G\QDPLFV´� LQ� WKH� ,QWHUQHW��:KHQHYHU� WKH� URXWH� LV�FKDQJHG��%$1'6�QHHGV�
WR�GHFLGH�ZKHWKHU�RXU�FXUUHQW�SROLF\� VHW�KDV�EHHQ�DIIHFWHG�RU�QRW�� ,I�QHFHVVDU\��ZH�
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QHHG�WR�UH�FROOHFW�WKH�UHTXLUHPHQWV�DQG�UH�FRPSXWH�WKH�SROLFLHV�VXFK�WKDW�WKH�VHFXULW\�
ZLOO�QRW�EH�DIIHFWHG�E\�WKH�URXWLQJ�G\QDPLFV��

��� 5(/$7('�:25.�
&XUUHQWO\��WKHUH�DUH�PDLQO\�WZR�ZRUNV�UHODWHG�WR�RXU�UHVHDUFK��060(�SURMHFW�DW�

%%1�7HFKQRORJLHV�DQG�RQH�RI�RXU�UHVHDUFK�ZRUN�����&HOHVWLDO�V\VWHP�DW�1&68��
±� %%1¶V�060(�DUFKLWHFWXUH�

060(� �0XOWLGLPHQVLRQDO� 6HFXULW\� 0DQDJHPHQW� DQG� (QIRUFHPHQW�� >�@� LV� D�
UHVHDUFK�SURMHFW�EHLQJ�FRQGXFWHG�DW�%%1�WHFKQRORJLHV��,W�SUHVHQWV�PXOWLGLPHQVLRQDO�
DUFKLWHFWXUH� WR� DOORZ� HDFK� PHPEHU� LQ� WKH� GLVWULEXWHG� V\VWHP� WR� PDLQWDLQ� LWV� RZQ�
SROLF\� PDQDJHPHQW� V\VWHP� ZKLOH� HQDEOLQJ� KLP� WR� H[FKDQJH� DQG� UHVROYH� SROLFLHV�
ZLWK�RWKHU�PHPEHUV�RI�WKH�FRDOLWLRQ��060(�XVHV�RQH�OHYHO�SROLF\�PRGHO�WR�DFKLHYH�
WKH� FRUUHFWQHVV� RI� SROLF\� PDQDJHPHQW�� EHFDXVH� WKHUH� ZHUH� YDJXH� GHILQLWLRQV� RI�
VHFXULW\�UHTXLUHPHQWV�DQG�SROLFLHV��7KH�KLJK�OHYHO�VHFXULW\�UHTXLUHPHQW�LV�GHILQHG�LQ�
DQ�DEVWUDFW�IRUPDW�DQG�VRPHKRZ�LV�PDSSHG�LQWR�D�ELQGLQJ�RI�WKH�LPSOHPHQWDWLRQ��L�H��
VHFXULW\� SROLF\�� :KHQ� WKH� SROLF\� DJUHHPHQWV� DUH� H[FKDQJHG�� WKH� SROLFLHV� DUH�
FRPSOLHG�WR�GHWHUPLQH�DQ\�FRQIOLFW�DQG�WR�UHVROYH�LW��LI�DQ\���,W�LV�HDV\�WR�VHH�WKDW��LQ�
060(� DUFKLWHFWXUH�� VHFXULW\� UHTXLUHPHQWV� DUH� H[SRVHG� ZKHQ� WKH� DJUHHPHQWV� DUH�
H[FKDQJHG��<HW��LQ�WKH�QHWZRUN�QRZDGD\V��SHRSOH�DQWLFLSDWH�WR�NHHS�WKH�UHTXLUHPHQW�
LQIRUPDWLRQ�VKDULQJ�DV�PLQLPDO�DV�SRVVLEOH��
±� &HOHVWLDO�V\VWHP�

7KH� RWKHU� UHVHDUFK� ZRUN� GHDOLQJ� ZLWK� VHFXULW\� SROLF\� PDQDJHPHQW� LV� FDOOHG�
&HOHVWLDO� V\VWHP� >�@� DW� 1&68�� ZKLFK� ZDV� GHVLJQHG� WR� DXWRPDWLFDOO\� GLVFRYHU�
VHFXULW\� SROLFLHV� DORQJ� WKH� QHWZRUN� SDWK� DQG� G\QDPLFDOO\� FRQILJXUH� VHFXULW\�
PHFKDQLVPV� DFURVV� WKH� QHWZRUN�� 6LPLODUO\�� WKH� &HOHVWLDO� V\VWHP� GRHV� QRW� KDYH�
H[SOLFLW� GHILQLWLRQ� EHWZHHQ� VHFXULW\� UHTXLUHPHQWV� DQG� VHFXULW\� SROLFLHV�� ,W� MXVW�
DGGUHVVHV�HYHU\�QRGH¶V�VHFXULW\�FDSDELOLWLHV�DQG�SROLFLHV��DQG�WKH�UHFHLYHU�FRPSXWHV�
WKH� FRUUHVSRQGLQJ� SROLF\� VWUDWHJ\�� )XUWKHUPRUH�� WKH� &HOHVWLDO� DUFKLWHFWXUH� LV� DQ�
XQVFDODEOH�DQG�SXUH�FHQWUDOL]HG�VHFXULW\�PDQDJHPHQW�V\VWHP��LQGHHG��

��� %$1'6��$�6(&85,7<�32/,&<�0$1$*(0(17�
6<67(0�$5&+,7(&785(�

���� $UFKLWHFWXUH�RYHUYLHZ�
$V�ZH�DGGUHVVHG�LQ�6HFWLRQ����WKHUH�LV�D�QHHG�WR�VHSDUDWH�KLJK�OHYHO�UHTXLUHPHQWV�

IURP�ORZ�OHYHO�SROLFLHV��7KHUHIRUH��WKH�XOWLPDWH�DLP�LV�WR�EH�DEOH�WR�GHILQH�KLJK�OHYHO�
UHTXLUHPHQWV� EHIRUHKDQG� DQG� WR� DXWRPDWLFDOO\� JHQHUDWH� WKH� ORZ�OHYHO� SROLFLHV�� 2Q�
WKH�RWKHU�KDQG��WKH�LQIRUPDWLRQ�VKDUHG�PXVW�EH�NHSW�DV�PLQLPDO�DV�SRVVLEOH�EHFDXVH�
ZH�UHTXLUH�RQO\� UHOHYDQW� LQIRUPDWLRQ� WR�EH�H[SRVHG�� ,Q�RUGHU� WR�DFKLHYH�PD[LPXP�
DXWRQRP\��WKH�SULQFLSOH�RI�SURYLGLQJ�SROLF\�LPSOHPHQWHUV�ZLWK�HYHU\WKLQJ�WKH\�QHHG�
WR�NQRZ�WR�VDWLVI\�WKH�UHOHYDQW�UHTXLUHPHQWV��EXW�QRWKLQJ�PRUH��VKRXOG�EH�UHVSHFWHG��
)XUWKHUPRUH�� WRGD\¶V� ,QWHUQHW�DFWV� OLNH�D�KXJH�GLVWULEXWHG�V\VWHP��7KHUHIRUH�D�SXUH�
FHQWUDOL]HG�QHWZRUN�PDQDJHPHQW�PRGHO� LV�QRW� LGHDO�HQRXJK�WR�SURYLGH�UHOLDEOH�DQG�
VFDODEOH� VHUYLFH�� ZKLFK� FRXOG� DOVR� JXDUDQWHH� WKH� PLQLPDO� LQIRUPDWLRQ� VKDULQJ��
7KHUHIRUH�� WKH� DUFKLWHFWXUH� WKDW� ZH� GHYHORSHG� DGRSWV� D� K\EULG� VWUXFWXUH� RI�
FHQWUDOL]HG�DQG�GLVWULEXWHG�V\VWHPV��2QH�RI�WKH�LPSRUWDQW�UROHV�LQ�WKH�DUFKLWHFWXUH�LV�
WKDW� HYHU\� GRPDLQ� �L�H�� $6�� FRQWDLQV� D� 5HTXLUHPHQW� 6HUYHU� �56��� ZKLFK� LV�
UHVSRQVLEOH� IRU� FRRSHUDWLRQ� DQG� SROLF\� QHJRWLDWLRQ�ZLWK� RWKHU�56V� LQ� D� GLVWULEXWHG�
HQYLURQPHQW�� DV� VKRZQ� LQ� )LJXUH����%DVHG�RQ� WKH� DUFKLWHFWXUH� RI�56�� D� WZR�SKDVH�



%$1'6�
�
SROLF\� QHJRWLDWLRQ� SURFHVV� LV� SUHFHGHG� E\� HDFK� 56� WR� JHQHUDWH� FRUUHFW� SROLFLHV�
DXWRPDWLFDOO\��

�
)LJXUH����$Q�DUFKLWHFWXUH�H[DPSOH�LQ�D�PXOWLSOH�GRPDLQ�HQYLURQPHQW�

7KH�ILUVW�VWHS�RI�WKH�RYHUDOO�SURWRFRO�LV�WR�GLVFRYHU�WKH�$6�URXWH�SDWK��LQ�RUGHU�WR�
JHW� WKH�56�RI�HDFK�$6� LQYROYHG�DORQJ� WKH�SDWK� UHDG\�IRU� WKH� LQFRPLQJ�QHJRWLDWLRQ�
SURFHVV��7KLV�SKDVH�LV�FDOOHG�³URXWH�SDWK�GLVFRYHU\´��H[SODLQHG�LQ�6HFWLRQ������%DVHG�
RQ�WKH�GLVFRYHUHG�$6�URXWH�SDWK��HDFK�56�VKRXOG�EH�DEOH�WR�LGHQWLI\�WKH�,3�DGGUHVVHV�
�H�J��ZLWK�'16�VHUYHUV�RU�/'$3��RI�RWKHU�56V�DORQJ�WKH�SDWK��VXFK� WKDW� WKH�56�LQ�
WKH� RULJLQDO� $6� FRXOG� ILQG� RXW� WKH� FRUUHVSRQGLQJ� VHFXULW\� UHTXLUHPHQWV� DORQJ� WKH�
SDWK�DQG�H[FKDQJH�WKRVH�ZKLFK�DUH�UHOHYDQW� WR�HDFK�RWKHU��(DFK�56�QHHGV�WR�PDNH�
TXHULHV�WR�LWV�³QHLJKERU´�56�DORQJ�WKH�SDWK�IRU�UHTXLUHPHQW�GLVFRYHU\�UHTXHVW��7KLV�
UHTXLUHPHQW� GLVFRYHU\� SKDVH� LV� IROORZHG� E\� SROLF\� QHJRWLDWLRQ�� :KHQ� WKH� 56�
UHFHLYHV�WKH�QHJRWLDWLRQ�PHVVDJH�IURP�WKH�UHPRWH�56��LW�FRPSXWHV�WKH�FRUUHVSRQGLQJ�
SROLFLHV� XVLQJ� WKH� DXWRPDWLFDO� SROLF\� JHQHUDWLRQ� DOJRULWKP�� GLUHFW� DSSURDFK� >�@�� DV�
H[SODLQHG� LQ�6HFWLRQ������(YHQWXDOO\��HDFK�56�QRWLILHV� LWV� ORFDO� URXWHUV� WKH�VHFXULW\�
SROLFLHV� IRU� D� FHUWDLQ� IORZ�� +HQFH�� XQGHU� %$1'6�� ZH� RQO\� LQWURGXFH� DQG� DGG� D�
UHTXLUHPHQW� VHUYHU� LQ� HDFK� GRPDLQ�� ZKLFK� VWRUHV� URXWLQJ� LQIRUPDWLRQ�� PDLQWDLQV�
UHTXLUHPHQW� LQIRUPDWLRQ� DQG� SHUIRUPV� SROLF\� QHJRWLDWLRQ�� ZKLOH� URXWHUV� UHPDLQ�
XQFKDQJHG��)URP�WKH�URXWHUV¶�SRLQW�RI�YLHZ��WKH�RSHUDWLRQV�RI�%$1'6�RSHUDWLRQ�DUH�
WUDQVSDUHQW��EHFDXVH�WKH�URXWHUV�VWLOO�FDUU\�RXW�WKH�UHJXODU�URXWHU�RSHUDWLRQV��$�URXWHU�
SHUIRUPV�LWV�FRUUHVSRQGLQJ�DFWLRQ�RQO\�ZKHQ�LW�UHFHLYHV�WKH�SROLFLHV�IURP�LWV�56��

�
)LJXUH����7KH�DUFKLWHFWXUH�RI�D�5HTXLUHPHQW�6HUYHU�

)LJXUH� �� LOOXVWUDWHV� HDFK� $6¶V� 56¶V� DUFKLWHFWXUH�� ZKLFK� KDV� VHYHUDO� VXE�
FRPSRQHQWV� WR� LQWHURSHUDWH� ZLWK� HDFK� RWKHU� WR� SUHFHGH� WKH� UHTXLUHPHQW� GLVFRYHU\�
DQG� SROLF\� QHJRWLDWLRQ� ZLWK� UHPRWH� 56V� DQG� KDV� LQWHUIDFHV� WR� DFFHVV� LWV� URXWLQJ�
LQIRUPDWLRQ��UHTXLUHPHQW�LQIRUPDWLRQ�DQG�WXQQHO�LQIRUPDWLRQ�GDWDEDVHV��
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���� &RPSRQHQWV�

7KH� IXQFWLRQDOLW\� RI� WKH� FRPSRQHQWV� VKRZQ� LQ� )LJXUH� �� LV� GHVFULEHG� LQ� WKH�
IROORZLQJ�VHFWLRQV��
D�� 5RXWLQJ�0DQDJHPHQW�,QIRUPDWLRQ�%DVH��5RXWLQJ�0,%��DQG�/RFDO�

5HTXLUHPHQW�0DQDJHPHQW�,QIRUPDWLRQ�%DVH��/RFDO�5HTXLUHPHQW�0,%��
$OO�WKH�URXWLQJ�LQIRUPDWLRQ�RI�ORFDO�URXWHUV�LV�VWRUHG�LQ�HDFK�56¶V�5RXWLQJ�0,%�

VXFK�WKDW� WKH�56�ZLOO�EH�DEOH�WR�FDOFXODWH� WKH�URXWH�SDWK�ZLWKLQ�WKH�$6�DQG�WKH�$6�
SDWK�DFURVV�WKH�$6��7KH�56�QHHGV�WR�PDLQWDLQ�SHULRGLFDO�URXWLQJ�XSGDWH�IURP�HDFK�RI�
WKH� URXWHUV� LQ� WKH� $6� WKURXJK� LWV� ,QIRUPDWLRQ� %DVH� ,QWHUIDFH�� 6LPLODUO\�� DOO� WKH�
VHFXULW\� UHTXLUHPHQWV� RI� ORFDO� URXWHUV� DUH� VWRUHG� LQ� HDFK�56¶V� /RFDO� 5HTXLUHPHQW�
0,%�� 7RJHWKHU� ZLWK� WKH� LQIRUPDWLRQ� LQ� WKH� 5RXWLQJ�0,%�� WKH� /RFDO� 5HTXLUHPHQW�
0,%�SURYLGHV�WKH�56�WKH�FDSDELOLW\�RI�FRPSXWLQJ�WKH�VHFXULW\�SROLF\�IRU�HDFK�ORFDO�
URXWHU� IRU� GLIIHUHQW� IORZV�� 7KH� 56� DOVR� QHHGV� WR� PDLQWDLQ� SHULRGLFDO� UHTXLUHPHQW�
XSGDWH� IURP� HDFK� RI� WKH� URXWHUV� LQ� WKH� $6� WKURXJK� LWV� 0,%� ,QWHUIDFH�� $QG� WKH�
FRQVLVWHQW�PDLQWHQDQFH�LV�LPSOHPHQWHG�XVLQJ�6103���

(DFK� URXWHU� UXQV� DQ� 6103� DJHQW� WR� PDLQWDLQ� D� ORFDO� GDWDEDVH� RI� LWV�
VHFXULW\�URXWLQJ� UHTXLUHPHQWV��(DFK�56�� DV�6103�PDQDJHPHQW� VWDWLRQ��PXVW� KDYH�
VRPH� 6103� PDQDJHPHQW� VRIWZDUH�� ZKLFK� LV� UXQQLQJ� RQH� RU� PRUH� SURFHVVHV� WR�
FRPPXQLFDWH�ZLWK�WKH�6103�DJHQWV�ZLWKLQ�WKH�ORFDO�GRPDLQ��L�H�� LQ�WKH�VDPH�$6��
XVLQJ� 6103� SURWRFRO�� LQ� RUGHU� WR� TXHU\� WKH� VWDWH� RI� DQ� DJHQW¶V� ORFDO�
UHTXLUHPHQW�URXWLQJ�LQIRUPDWLRQ��XQGHU�3.,�LQIUDVWUXFWXUH�LI�QHFHVVDU\����
E�� 7XQQHO�0DQDJHPHQW�,QIRUPDWLRQ�%DVH��7XQQHO�0,%��

6LQFH� HDFK� 56� NQRZV� ZKDW� ORFDO� URXWHUV� HVWDEOLVK� ZKDW� NLQGV� RI� WXQQHOV� ZLWK�
ZKDW�UHPRWH�URXWHUV��HYHU\�56�VKRXOG�EH�DEOH�WR�PDNH�TXHU\�WR�HDFK�RI�LWV�QHLJKERUV�
WR�ILQG�RXW�ZKDW�DUH�WKH�H[LVWLQJ�WXQQHOV�WKDW�DUH�UHODWHG�WR�FHUWDLQ�IORZV��,Q�DQRWKHU�
ZRUG��ZLWK� WKH� LQIRUPDWLRQ� LQ�7XQQHO�0,%�� WKH�56� LV� FDSDEOH�RI�EXLOGLQJ�D� WXQQHO�
PDS� WR� FHUWDLQ� IORZ�� ZLWK� ZKLFK� LW� FRXOG� HDVLO\� ILQG� RXW� DOO� WKH� UHOHYDQW� VHFXULW\�
UHTXLUHPHQWV� DQG� DOO� WKH� UHOHYDQW� H[LVWLQJ� WXQQHOV� WR� UXQ� WKH� GLUHFW� DSSURDFK�
DOJRULWKP��,Q�DGGLWLRQ��WKH�56�QHHGV�WR�PDLQWDLQ�SHULRGLFDO�WXQQHO�XSGDWH�IURP�HDFK�
RI�WKH�UHPRWH�56V�EHFDXVH�LW�PXVW�GHOHWH�UHOHYDQW�LQIRUPDWLRQ�IURP�LWV�7XQQHO�0,%�
ZKHQ�VRPH�WXQQHO�KDV�EHHQ�ZLWKGUDZQ��
F�� 3ROLF\�1HJRWLDWLRQ�0RGXOH��3RO1HJ0��

:LWK� 3RO1HJ0�� WKH� 56� QHJRWLDWHV� ZLWK� WKH� UHPRWH� 56� IRU� D� VHW� RI� VHFXULW\�
SROLFLHV��7KURXJK�1HJRWLDWLRQ� ,QWHUIDFH�� WKH�3RO1HJ0�QRW�RQO\� UHFHLYHV� WKH�SROLF\�
QHJRWLDWLRQ�UHTXHVWV�IURP�WKH�UHPRWH�56�DQG�UHVSRQGV�ZLWK�LWV�UHOHYDQW�UHTXLUHPHQW�
LQIRUPDWLRQ� WR� WKH� UHPRWH� 56�� EXW� DOVR� LQIRUPV� WKH� DSSURSULDWH� VHFXULW\� SROLF\� WR�
HDFK�RI�WKH�URXWHUV��ZKLFK�ZLOO�SDUWLFLSDWH�DORQJ�WKH�URXWH�SDWK��,W�ZLOO�QHHG�WR�DFFHVV�
WKH�5RXWLQJ�0,%�DQG�WKH�/RFDO�5HTXLUHPHQW�0,%�WR�REWDLQ�WKH�URXWLQJ�LQIRUPDWLRQ�
IRU�WKH�IORZ�DQG�WR�JDWKHU�WKH�UHTXLUHPHQW�GHWDLOV�IRU�HDFK�RI�WKH�ORFDO�URXWHUV�RQ�WKH�
URXWH� SDWK� RI� WKH� IORZ�� $IWHU� FROOHFWLQJ� DOO� WKH� LQIRUPDWLRQ�� LQFOXGLQJ� WKH� URXWLQJ�
LQIRUPDWLRQ�DQG�H[LVWLQJ� WXQQHO� LQIRUPDWLRQ�� WKH�3RO1HJ0�UXQV�DOJRULWKP� IRU�HDFK�
RI�WKH�VHFXULW\�FRYHUDJH�UHTXLUHPHQWV�WR�REWDLQ�WKH�SROLF\�VROXWLRQ�DQG�WKHQ�QRWLILHV�
ERWK�WKH�ORFDO�URXWHU�DQG�WKH�UHPRWH�URXWHU�IRU�WKH�6$�HVWDEOLVKPHQW��

���� ,QWHUIDFH�EHWZHHQ�0RGXOHV�
D�� 0,%�LQWHUIDFH�

7KH� ,QIRUPDWLRQ� %DVH� ,QWHUIDFH� SURYLGHV� WKH� DFFHVV� LQWHUIDFH� EHWZHHQ� WKH�
GDWDEDVH� DQG� WKH� 3ROLF\� 1HJRWLDWLRQ� 0RGXOH� LQ� WKH� UHTXLUHPHQW� VHUYHU� PRGXOH��
:KHQ�WKH�3RO1HJ0�QHHGV�WR�DFFHVV�WKH�5RXWLQJ�0,%��LW�VHQGV�WKH�TXHU\�WR�WKH�0,%�
,QWHUIDFH�� 7KH� LQWHUIDFH� IRUZDUGV� WKH� PHVVDJH� WR� 5RXWLQJ� 0,%� DQG� VHQGV� WKH�
UHVSRQVH� EDFN� WR� 3RO1HJ0�� 7KH� VDPH� SURFHGXUH� DSSOLHV� WR� WKH� FRPPXQLFDWLRQ�



%$1'6�
�
EHWZHHQ� 3RO1HJ0� DQG� /RFDO� 5HTXLUHPHQW� 0,%�� DQG� EHWZHHQ� 3RO1HJ0� DQG�
5RXWLQJ�0,%��
E�� 1HJRWLDWLRQ�,QWHUIDFH�

7KH� 1HJRWLDWLRQ� ,QWHUIDFH� SURYLGHV� WKH� FRPPXQLFDWLRQ� LQWHUIDFH� EHWZHHQ� WKH�
UHTXLUHPHQW� VHUYHU� DQG� WKH� UHPRWH� UHTXLUHPHQW� VHUYHU� WR� QHJRWLDWH� VHFXULW\� SROLF\��
:KHQ�WKH�56�FRQWDFWV�WKH�UHPRWH�56�WR�H[FKDQJH�UHTXLUHPHQWV�DQG�WR�QHJRWLDWH�WKH�
SROLFLHV�� WKH�1HJRWLDWLRQ� ,QWHUIDFH� IRUZDUGV� WKH� QHJRWLDWLRQ�PHVVDJH� WR� WKH� UHPRWH�
56¶V�3RO1HJ0�FRPSRQHQW�WKURXJK�LWV�1HJRWLDWLRQ�,QWHUIDFH�

���� $6�5RXWH�3DWK�'LVFRYHU\�
7KH� RYHUDOO� SURWRFRO� FRQVLVWV� RI� WZR� SKDVHV�� ³$6� URXWH� SDWK� GLVFRYHU\´� SKDVH�

DQG� � ³FROODERUDWLYH� SROLF\� QHJRWLDWLRQ� SURWRFRO´� SKDVH�� %HIRUH� DQ� HQG�WR�HQG�
FRQQHFWLRQ�FDQ�EH�HVWDEOLVKHG� VHFXUHO\�� WKH�56� LQ� WKH�RULJLQDO�$6�QHHGV� WR� LQLWLDWH�
WKH�³$6�URXWHU�SDWK�GLVFRYHU\´�SKDVH�WR�H[SORUH�WKH�$6�URXWH�SDWK�WR�GLVFRYHU�DOO�WKH�
56V�WKDW�ZLOO�EH�LQYROYHG�LQ�WKH�VXEVHTXHQW�SROLF\�QHJRWLDWLRQ�SKDVH��

'HSHQGLQJ� RQ� ZKDW� URXWLQJ� PHFKDQLVP� LV� XVHG�� WKH� URXWH� SDWK� GLVFRYHU\�
VWUDWHJLHV� FRXOG� YDU\��)RU� LQVWDQFH��%RUGHU�*DWHZD\�5HVHUYDWLRQ�3URWRFRO� �%*53��
>��@�LV�DQ�LQWHU�GRPDLQ�DJJUHJDWHG�UHVRXUFH�UHVHUYDWLRQ�SURWRFRO�IRU�XQLFDVW� WUDIILF��
LQ�ZKLFK�D�VLQN�WUHH�LV�EXLOW� IRU�HDFK�RI� WKH�VWXE�GRPDLQV�WR�SHUIRUP�D�GHVWLQDWLRQ�
EDVHG� UHVHUYDWLRQ� DJJUHJDWLRQ� DV� VKRZQ� LQ� WKH� H[DPSOH� LQ� )LJXUH� ��� ,I� ZH� XVH� LW�
XQGHU�%$1'6�DUFKLWHFWXUH��WKH�RYHUDOO�SURWRFRO�VWDUWV�D�URXWH�SDWK�GLVFRYHU\�SKDVH�
E\� VHQGLQJ� D� %*53�352%(�PHVVDJH� WR� WKH� GHVWLQDWLRQ��$IWHU� WKH� LQLWLDWRU� JHWV� D�
*5$)7�PHVVDJH�EDFN��WKH�H[DFW�$6�URXWH�SDWK�KDV�EHHQ�SUREHG�DQG�UHVHUYHG��(DFK�
56� WKDW� ZLOO� EH� LQYROYHG� LQ� WKH� IROORZLQJ� SURWRFRO� WKHQ� QHHGV� WR� VXVWDLQ� WKH� IORZ�
LQIRUPDWLRQ�DQG�ODXQFK�WKH�3RO1HJ0�WR�SUHSDUH�IRU�WKH�QHJRWLDWLRQ��

�
)LJXUH����$Q�H[DPSOH�RI�D�%*53�UHVHUYDWLRQ�VLQN�WUHH�URRWHG�DW�URXWHU���

���� $OJRULWKP��GLUHFW�DSSURDFK�
%HIRUH�ZH� GLYH� LQWR� WKH� QH[W� VHFWLRQ� IRU� WKH� GHWDLOHG� FROODERUDWLYH� QHJRWLDWLRQ�

SURWRFRO��ZH�ZLOO�EULHIO\�LQWURGXFH�RXU�DXWRPDWLF�SROLF\�JHQHUDWLRQ�DOJRULWKP�LQ�HDFK�
56� XQGHU� %$1'6�� L�H�� GLUHFW� DSSURDFK� SUHVHQWHG� LQ� >�@�� DQ� HIILFLHQW� DQG� VFDODEOH�
ZD\�IRU�FDOFXODWLQJ�SROLFLHV��7KH�DOJRULWKP�FRQVLGHUV�RQH�6&5�DW�RQH�WLPH�DQG�WDNHV�
LQ�RWKHU�UHOHYDQW�UHTXLUHPHQWV��H�J��&$5V�DQG�6$5V��DV�SDUDPHWHUV��%\�NQRZLQJ�WKH�
H[DFW�URXWH�SDWK�DQG�WKH�H[LVWLQJ�WXQQHOV�DORQJ�WKH�SDWK��LW�FRPSXWHV�WKH�VROXWLRQV�WR�
VDWLVI\�RQH�6&5�DQG�UHODWHG�UHTXLUHPHQWV�ZLWKRXW�YLRODWLQJ�DQ\�H[LVWLQJ�WXQQHOV���

7R� HQVXUH� WKDW� WKH� JHQHUDWHG� SROLF\� VDWLVILHV� RQH� 6&5� ZLWKRXW� YLRODWLQJ�
FRUUHVSRQGLQJ� &$5V� DQG� 6$5V�� WKH� DOJRULWKP� VWDUWV� ZLWK� WKH� LQLWLDO� �QRGH�� JUDSK�
ZLWK� IXOO�FRQQHFWLRQ��7R�UHPRYH�&$5�FRQIOLFWV�� LW�HOLPLQDWHV�DOO� WKH� OLQNV�FURVVLQJ�
WKH� QRGHV� WKDW� KDYH� &$5V�� 7KHQ� LW� GHOHWHV� DOO� WKH� OLQNV� WKDW� VWDUWV� RU� HQGV� DW� WKH�
GLVWUXVWHG�QRGHV��)LQDOO\�DPRQJ�WKH�UHVW�RI� WKH�HGJHV�� LW�XVHV�'LMNVWUD�VKRUWHVW�SDWK�
DOJRULWKP�WR�JHW�WKH�ILQDO�WXQQHO�VROXWLRQ��7R�EHWWHU�XQGHUVWDQG�WKH�DOJRULWKP��ZH�XVH�
WKH�SUHYLRXV�VFHQDULR��6&5�����LQ�6HFWLRQ�����DV�DQ�H[DPSOH��)LJXUH�����D��SUHVHQWV�
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�
WKH�LQLWLDO�SULPDU\�JUDSK�DQG�)LJXUH�����E��VKRZV�WKH�JUDSK�DIWHU�&$5�FRQIOLFW�FKHFN�
�L�H��DIWHU�UHPRYLQJ�DOO�WKH�HGJHV�FURVVLQJ�QRGH�����7KHQ�)LJXUH�����F��WDNHV�DZD\�DOO�
RI�WKH�GLVWUXVWHG�HGJHV��L�H��HGJHV�WKDW�VWDUWV�RU�HQGV�DW�QRGH����WKH�GLVWUXVWHG�QRGH��
DQG�)LJXUH�����G��FRPHV�ZLWK�WKH�ILQDO�VROXWLRQ��

�

�
)LJXUH�����$Q�H[DPSOH�RI�GLUHFW�DSSURDFK�

���� 7KH�&ROODERUDWLYH�1HJRWLDWLRQ�3URWRFRO�
7KH� DUFKLWHFWXUH� LV� GHVLJQHG� WR� SURYLGH� UHOLDEOH� DQG� VHFXUH� HQG�WR�HQG�

FRQQHFWLRQV�LQ�D�GLVWULEXWHG�HQYLURQPHQW��2Q�RQH�KDQG��WKH�H[DFW�$6�URXWH�SDWK�IRU�D�
FHUWDLQ� IORZ� QHHGV� WR� EH� GLVFRYHUHG�� 2Q� WKH� RWKHU� KDQG�� DIWHU� WKH� URXWH� SDWK� LV�
H[SORUHG�� WKH� VXE�FRPSRQHQWV� RI� HDFK� 56� DORQJ� WKH� SDWK� PXVW� FROODERUDWH� DQG�
QHJRWLDWH�WR�ILJXUH�RXW�WKH�DSSURSULDWH�WXQQHO��SROLF\��VROXWLRQV�WR�JXDUDQWHH�WKDW�DOO�
WKH� VHFXULW\� UHTXLUHPHQWV� DORQJ� WKH� URXWH� SDWK� DUH� VDWLVILHG�� 2XU� FROODERUDWLYH�
QHJRWLDWLRQ�SURWRFRO�FRQVLVWV�RI�WZR�VWHSV��
��� 5HTXLUHPHQW�'LVFRYHU\�3KDVH�

�
)LJXUH�����7KH�SVHXGR�FRGH�RI�5HTXLUHPHQW�'LVFRYHU\�

$IWHU� WKH� $6� URXWH� SDWK� LV� GLVFRYHUHG�� WKH� 56� LQ� WKH� RULJLQDO� $6� VKRXOG� VWDUW�
SKDVH� ,,� WR� ILQG� RXW� WKH� UHTXLUHPHQWV�� 7KH� 56� LQ� WKH� ILUVW� $6� VHQGV� RXW� D�
³5HTXLUHPHQW�'LVFRYHU\´�PHVVDJH� WR� WKH� 56� LQ� WKH� QH[W� $6�� LQFOXGLQJ� WKH� WDUJHW�
VHFXULW\�UHTXLUHPHQWV�IRU�WKLV�HQG�WR�HQG�IORZ��,W�LV�HDV\�IRU�WKH�56�WR�ILQG�RXW�ZKDW�
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�
DUH�WKH�ORFDO�UHTXLUHPHQWV� IRU� WKLV�FHUWDLQ� IORZ�LQ�LWV�/RFDO�5HTXLUHPHQW�0,%��7KH�
56� ODXQFKHV� LWV� 3RO1HJ0� WR� SUHSDUH� IRU� WKH� LQFRPLQJ� QHJRWLDWLRQ� UHTXHVW� IURP�
UHPRWH� 56�� :KHQ� WKH� ³5HTXLUHPHQW� 'LVFRYHU\´� PHVVDJH� UHDFKHV� DQRWKHU� 56� LQ�
DQRWKHU�$6�� WKH�56�QHHGV� WR�EH�SUHSDUHG� WR�SDUWLFLSDWH� LQ� WKH�QHJRWLDWLRQ�DQG� ILQG�
RXW� ZKDW� DUH� WKH� UHODWHG� UHTXLUHPHQWV� IRU� WKH� IORZ�� )XUWKHUPRUH�� LI� WKH� IORZ�
UHTXLUHPHQWV�FRXOG�EH�DJJUHJDWHG�ZLWK�FHUWDLQ�ORFDO�UHTXLUHPHQWV��WKH�56�VKRXOG�EH�
DEOH� WR� PDNH� WKH� UHTXLUHG� DJJUHJDWLRQ� DQG� QRWLI\� WKH� 56�� WKDW� PD\� EH� DIIHFWHG�
DFFRUGLQJO\�� WR� XSGDWH� WKH� UHTXLUHPHQWV�� ,I� D� URXWHU� RQ� WKH� URXWH� SDWK� LV� WKH� RQH�
ZKLFK�KDV�&$5V��LWV�56�QHHGV�WR�DGYHUWLVH�LWV�&$5V�WR�LWV�SUHYLRXV�56�WKURXJK�LWV�
1HJRWLDWLRQ� ,QWHUIDFH� DQG� WKH� ODWWHU� SURSDJDWHV� WKHP� WR� HYHU\� 56� DORQJ� WKH� SDWK��
7KHUHIRUH�� IRU�&$5V�� HYHU\�56� RQ� WKH� SDWK� NQRZV� ZKR� DUH� WKH� RQHV� WKDW� QHHG� WR�
DFFHVV� WKH� FRQWHQW� IRU� FHUWDLQ� IORZ�� )RU� 6$5V�� EHFDXVH� 6$5� LV� WKH� VHFXULW\�
UHTXLUHPHQW� WKDW� WZR�QHWZRUN� HQWLWLHV� FDQQRW� HVWDEOLVK�6HFXULW\�$VVRFLDWH� EHWZHHQ�
HDFK�RWKHU��ERWK�56V�VKRXOG�PDLQWDLQ� WKH�6$5V��:KHQ� WKH�GHVWLQDWLRQ�56�JHWV� WKH�
³5HTXLUHPHQW�'LVFRYHU\´�PHVVDJH�� LW� ZLOO� UHVSRQG� D� FRQILUPDWLRQ�PHVVDJH� WR� WKH�
VHQGHU�DQG�WKLV�VWHS�ILQLVKHV��7KH�SVHXGR�FRGH�RI� WKH�SKDVH�LV�DV� IROORZV�LQ�)LJXUH�
����,W�VKRXOG�EH�QRWHG�WKDW�VROLG�V\QFKURQL]DWLRQ�PHFKDQLVP�VKRXOG�HQVXUH�WKH�LQWHU�
GRPDLQ�UHTXLUHPHQW�FRQVLVWHQF\��
��� 3ROLF\�1HJRWLDWLRQ�3KDVH�

1H[W�� WKH� LQLWLDWRU� 56� VHQGV� RXW� D� ³3ROLF\� 1HJRWLDWLRQ´� PHVVDJH� WR� WKH�
GHVWLQDWLRQ�56��$FFRUGLQJO\��WKH�3RO1HJ0�FKHFNV�LWV�5RXWLQJ�0,%�WR�JHW�WKH�URXWH�
SDWK�DQG�TXHULHV�/RFDO�5HTXLUHPHQW�0,%�WR�REWDLQ�WKH�UHOHYDQW�UHTXLUHPHQWV��:LWK�
WKH� LQWHUDFW� WXQQHO� LQIRUPDWLRQ� LQ� WKH� 7XQQHO� 0,%�� WKH� 3RO1HJ0� UXQV� WKH� GLUHFW�
DSSURDFK�DOJRULWKP�WR�GHWHUPLQH�ZKDW�SROLF\�VHW�LW�ZLOO�EH�XVLQJ��$IWHU�WKH�VROXWLRQ�
LV�REWDLQHG��WKH�56�PXVW�LQIRUP�LWV�QHLJKERU�DQG�WKH�QH[W�56�RQ�WKH�URXWH�SDWK��WKH�
LQWHQGHG�SROLF\�VROXWLRQ��ZKLFK�ZLOO�EH�FRQVLGHUHG�DV�WKH�H[LVWLQJ�WXQQHO�DV�WKH�LQSXW�
SDUDPHWHUV� IRU� WKH� GLUHFW� DSSURDFK� DOJRULWKP�� ,I� WKHUH� LV� QR� DSSURSULDWH� VROXWLRQ�
DYDLODEOH��WKH�56�PXVW�VHQG�DQ�HUURU�PHVVDJH�EDFN�WR�WKH�RULJLQDO�56�WR�HLWKHU�DGMXVW�
WKH�UHTXLUHPHQWV�RU�ZLWKGUDZ�WKH�QHJRWLDWLRQ�SURFHVV��7KH�SVHXGR�FRGH�RI�WKLV�SKDVH�
LV�DV�DERYH�LQ�)LJXUH�����

�
)LJXUH�����7KH�SVHXGR�FRGH�RI�3ROLF\�1HJRWLDWLRQ�

:KHQ� WKH� ³3ROLF\� 1HJRWLDWLRQ´� PHVVDJH� UHDFKHV� WKH� UHFHLYHU� DQG� QR� HUURU�
RFFXUV��WKH�UHFHLYHU�UHVSRQGV�ZLWK�D�FRQILUPDWLRQ�PHVVDJH�WR�WKH�VHQGHU��$V�D�UHVXOW��
HYHU\�56�DORQJ� WKH�SDWK� NQRZV� WKH� VROXWLRQ�SODQ� LV� IHDVLEOH�DQG� LW�ZLOO� LQIRUP� WKH�
FRUUHVSRQGLQJ� ORFDO� URXWHU� VR� WKDW� WKH� URXWHU� FRXOG� LQLWLDWH� ,QWHUQHW�.H\�([FKDQJH�
�,.(��WR�H[FKDQJH�WKH�VHVVLRQ�NH\�EHWZHHQ�LWVHOI�DQG�WKH�FHUWDLQ�UHPRWH�URXWHU�DQG�
WKHQ� VHW� XS� ,36HF�6HFXULW\�$VVRFLDWH�ZLWK� WKH� UHPRWH� URXWHU��7KH� VSHFLILFDWLRQV�RI�
,.(�6$�DQG�,36HF�6$�HVWDEOLVKPHQW�DUH�LQ�>�@�>��@��

7KH� RYHUDOO� SURWRFRO� ILQLVKHV�ZKHQ� WKH� FRUUHVSRQGLQJ� URXWHUV� VWDUW� WR� HVWDEOLVK�
6HFXULW\� $VVRFLDWLRQV� ZLWK� UHPRWH� URXWHUV�� $SSDUHQWO\�� SKDVH� ,� JXDUDQWHHV� WKH�
GHWHUPLQDWLRQ� RI� WKH� H[DFW� URXWH� SDWK� DQG� PDNH� UHVRXUFH� UHVHUYDWLRQ� RQ� LW� LI�
QHFHVVDU\�� 1H[W�� DOO� WKH� 56V� SDUWLFLSDWH� LQ� WKH� SROLF\� QHJRWLDWLRQ�� LQFOXGLQJ�
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GLVFRYHULQJ� DOO� RI� WKH� UHOHYDQW� UHTXLUHPHQWV� DQG� FDOFXODWLQJ� WKH� SROLFLHV�� 7KXV�
FHUWDLQ� VHFXULW\� PHFKDQLVP� DQG� IXQFWLRQV� FRXOG� EH� DSSOLHG� WR� FRUUHVSRQGLQJ�
DUHD�OLQNV�WR�SURWHFW� WKH�IORZ��7KH�VHFXULW\�UHTXLUHPHQW�LQIRUPDWLRQ�UHYHDOHG�LQ�WKH�
SURWRFRO� DUH� MXVW� WKRVH�&$5V�RQ� WKH� URXWH�SDWK� WKDW� HYHU\�56�PXVW�NQRZ� WR�DYRLG�
&$5� YLRODWLRQ� GXULQJ� WKH� SROLF\� FRPSXWDWLRQ� DQG� WKH� H[LVWLQJ� WXQQHO� LQIRUPDWLRQ�
WKDW�LV�RQO\�UHODWHG�WR�WKH�IORZ��

��� (;$03/(�6&(1$5,2�
7KH�IROORZLQJ�H[DPSOH�GHPRQVWUDWHV�WKH�ZKROH�RSHUDWLRQ�RI�WKH�YDULRXV�PRGXOHV�

LQ� WKH� DUFKLWHFWXUH� DQG� H[SODLQV� KRZ� WKH� FROODERUDWLYH� QHJRWLDWLRQ� SURWRFRO� ZRUNV�
DPRQJ� WKH� QHWZRUN� SHHUV�� 6XSSRVH� WKDW� WKHUH� DUH� �� DXWRQRPRXV� V\VWHPV� LQ� WKH�
QHWZRUN� XVLQJ�%*53�� HDFK� RI�ZKLFK� KDV� DQ�56� DQG� VRPH� URXWHUV��$OVR��ZH� KDYH�
VRPH�VHFXULW\�UHTXLUHPHQWV � �DW�UHOHYDQW�URXWHUV�DV�WKUHH�6&5V��(1&��RUGLQDU\��������
^�`��� �(1&�� VWURQJ�� ��� ��� ^�`�� DQG� �$87+�� PLGGOH�� ��� ��� ^�`��� RQH� &$5� �(1&��
$87+�����DQG�WKUHH�6$5V��������(1&����������$87+��DQG��������(1&���
��� 'LVFRYHU�WKH�URXWH�SDWK�

5RXWHU� �� QHHGV� WR� FRPPXQLFDWH� ZLWK� URXWHU� �� WKURXJK� D� VWURQJ� HQFU\SWLRQ�
PHFKDQLVP�� LQ� RXU� H[DPSOH�� ,W� LQLWLDWHV� D� URXWH� SDWK�GLVFRYHU\�SKDVH�E\� VHQGLQJ� D�
%*53� 352%(�PHVVDJH� WR� URXWHU� ��� $IWHU� URXWHU� �� JHWV� D� *5$)7�PHVVDJH� EDFN�
IURP�URXWHU����WKH�H[DFW�SDWK�KDV�EHHQ�SUREHG�DQG�UHVHUYHG�DV�VKRZQ�LQ�)LJXUH�����

�
)LJXUH�����([DPSOH�VFHQDULR��7KH�RULJLQDO�VWDWH�DIWHU�$6�URXWH�SDWK�GLVFRYHU\��D���DQG�DIWHU�

UHTXLUHPHQW�GLVFRYHU\��E��
��� 'LVFRYHU�WKH�UHTXLUHPHQWV�

1RZ� WKH� 56� LQ� $6���� VKRXOG� EHJLQ� WKH� VHFRQG� SKDVH� ZLWK� WKH� UHTXLUHPHQW�
GLVFRYHU\�� ,W� VHQGV� WKH�³5HTXLUHPHQW�'LVFRYHU\´�PHVVDJH� WR�QH[W�56� LQ�$6���� WR�
VHH� LI� WKHUH� LV� DQ\� UHODWHG� UHTXLUHPHQW� WKH� ODWWHU� KDV� WR� VKDUH� ZLWK� LW�� 7KH� 56� LQ�
$6����ILJXUHV�RXW�WKDW�RQH�RI�LWV�6&5��(1&��25'��������^�`��FRXOG�EH�DJJUHJDWHG�
ZLWK�WKH�RULJLQDO�IORZ�UHTXLUHPHQW�WR�EH��(1&��675��������^�`���$V�WKH�6&5�IURP�LV�
URXWHU���� WKH�56� LQ�$6����PXVW� LQIRUP� WKH�56� LQ�$6����RI� WKH�QHZO\�DJJUHJDWHG�
UHTXLUHPHQW�VR�WKDW� WKH� ODWWHU�PXVW�FRQVLGHU� WKLV�QHZ�UHTXLUHPHQW�ZKHQ�FDOFXODWLQJ�
WKH� SROLF\�ZKLOH� WKH� 56� LQ�$6����PXVW� QRW��:KHQ� WKH�56� LQ�$6���� UHFHLYHV� WKH�
PHVVDJH� DQG� QRWLFHV� WKDW� WKHUH� LV� D� &$5� UHODWHG� WR� WKH� IORZ� �(1&�� $87+�� ����
WKHUHIRUH��LW�SDVVHV�WKH�&$5�WR�LWV�SUHYLRXV�56��LQ�$6�����DQG�WKH�56�SURSDJDWHV�LW�
WR� WKH�56� �LQ�$6����� WKURXJK� LWV�1HJRWLDWLRQ� ,QWHUIDFH��8QWLO� WKH�PHVVDJH� UHDFKHV�
WKH�RWKHU� HQG� �WKH�56� LQ�$6������ WKH� UHTXLUHPHQW� GLVFRYHU\�SDUW� ILQLVKHV�ZLWK� WKH�
ODVW�56�VHQGLQJ�EDFN�D�FRQILUPDWLRQ�PHVVDJH��

�
� �)RU�VLPSOLFLW\��ZH�XVH�WKH�DEEUHYLDWLRQ�0,'��25'��675�IRU�0,''/(��25',1$5<��
67521*�UHVSHFWLYHO\�DV�RQH�RI�WKH�SDUDPHWHUV�RI�WKH�UHTXLUHPHQWV�LQ�WKH�ILJXUH��
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��� 1HJRWLDWH�WKH�SROLFLHV�

7KH� 56� LQ� $6���� JHWV� WKH� FRQILUPDWLRQ� PHVVDJH� DQG� WKXV� LW� FRXOG� UXQ� WKH�
3RO1HJ0�WR�FDOFXODWH� WKH�SROLF\�VROXWLRQV�VKRZQ� LQ�)LJXUH�����D���ZH�XVH�D� OLQHDU�
SLFWXUH� IRU� D� LQWXLWLYH�YLHZ���6LPLODUO\�� WKH�56� LQ�$6���� UXQV� WKH�DOJRULWKP� LQ� WKH�
3RO1HJ0� WR� ILJXUH� RXW� WKH� SROLF\� VROXWLRQ� VKRZQ� LQ� )LJXUH� ��� �E���7KHUHIRUH�� WKH�
RYHUDOO�VHFXULW\�SROLF\�VROXWLRQ�LV�DV�IROORZV�LQ�)LJXUH�����F���

�
)LJXUH�����([DPSOH�VFHQDULR��7KH�SROLF\�VROXWLRQ�FRPSXWHG�E\�WKH�56�LQ�$6�����D��DQG�$6�

�����E��DQG�WKH�ILQDO�SROLF\�VROXWLRQ��F��

��� (9$/8$7,21�
:H�KDYH�LPSOHPHQWHG�D�VLPXODWLRQ�SURJUDP�IRU�WKH�%$1'6�DUFKLWHFWXUH��8QGHU�

D�VLPXODWHG�QHWZRUN�WRSRORJ\��RXU�SURJUDP�WDNHV�VHFXULW\�UHTXLUHPHQWV�ILOH�DV�LQSXW�
DQG� RXWSXWV� ,36HF�931� SROLF\� UXOHV�� $FFRUGLQJ� WR� RXU� SUHOLPLQDU\� SHUIRUPDQFH�
UHVXOWV� VKRZQ� LQ� )LJXUH� ���� ZKLOH� WKH� QXPEHU� RI� VHFXULW\� UHTXLUHPHQWV� LQFUHDVHG�
GUDPDWLFDOO\� DV� ZHOO� DV� WKH� QXPEHU� RI� PHVVDJHV� WUDQVPLWWHG� GXULQJ� WKH� ZKROH�
SURFHVV��WKH�QXPEHU�RI�DXWRPDWLFDOO\�SURGXFHG�VHFXULW\�SROLFLHV��WKH�DFWXDO�QXPEHU�
RI� ,36HF� WXQQHOV� WKDW� ZLOO� EH� EXLOW�� LQFUHDVHG� OLQHDUO\� ZLWK� WKH� QXPEHU� RI�
UHTXLUHPHQWV��%HFDXVH�LQ�WKH�GLUHFW�DSSURDFK��RQH�6&5�UHTXLUHPHQW�LV�FRQVLGHUHG�DW�
D� WLPH� WR� FRPSXWH� WKH� FRUUHVSRQGLQJ� SROLF\� VROXWLRQ�� RXU� DOJRULWKP� FRXOG� EH�
FRQVLGHUHG� DV� D� UHTXLUHPHQW�EDVHG� DOJRULWKP�� &HUWDLQ� UHTXLUHPHQW�EDVHG�
DJJUHJDWLRQ�ZLOO�EH�SHUIRUPHG�GXULQJ�³UHTXLUHPHQW�GLVFRYHU\�SKDVH´��DV�ZH�VKRZ�LQ�
WKH� SVHXGR� FRGH�� ,Q� VXPPDU\�� WKH�%$1'6� IUDPHZRUN� IURP� RXU� VLPXODWLRQ�EDVHG�
HYDOXDWLRQ�LV�LQGHHG�YHU\�VFDOHDEOH�DQG�SUDFWLFDO��&XUUHQWO\��RXU�VLPXODWLRQ�SURJUDP�
GRHV� QRW� VLPXODWH� WKH�G\QDPLF� URXWLQJ� DVSHFW� RI�%$1'6�� DQG� WKHUHIRUH�� WKH� URXWH�
GLVFRYHU\�SDUW�LV�RPLWWHG��0RUH�UHDO�QHWZRUN�H[SHULPHQWV�LQYROYLQJ�URXWLQJ�DUH�ZLWK�
GHYHORSPHQW��LQ�RUGHU�WR�WHVW�WKH�FRUUHFWQHVV�DQG�VFDODELOLW\�RI�RXU�DUFKLWHFWXUH��
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:H�SUHVHQWHG�D�GLVWULEXWHG�DUFKLWHFWXUH�DQG�D�FROODERUDWLYH�QHJRWLDWLRQ�SURWRFRO�
IRU�LQWHU�GRPDLQ�,QWHUQHW�VHFXULW\�SROLF\�PDQDJHPHQW��:H�LQWURGXFHG�WKH�VHSDUDWLRQ�
SULQFLSOH� EHWZHHQ� VHFXULW\� SROLFLHV� DQG� UHTXLUHPHQWV� VXFK� WKDW�ZH� FDQ� H[SUHVV� WKH�
VHFXULW\�LQWHQWLRQV�XQDPELJXRXVO\��)XUWKHUPRUH��XQGHU�WKH�%$1'6�IUDPHZRUN��WKH�
ORZ�OHYHO�SROLFLHV�DUH�DXWRPDWLFDOO\�JHQHUDWHG�ZLWK�KLJK�OHYHO�UHTXLUHPHQWV�GHILQHG�
LQ�DGYDQFH��$V�D�UHVXOW��ZLWK� WKH�UHTXLUHPHQW�VHUYHU� LQ�HDFK�DXWRQRPRXV�V\VWHP�LQ�
DQ�LQWHU�GRPDLQ�HQYLURQPHQW��ZH�FRXOG�PDQDJH�WKH�ORFDO�UHTXLUHPHQWV�DQG�FDOFXODWH�
WKH� FRUUHVSRQGLQJ� SROLFLHV� IRU� D� FHUWDLQ� IORZ�� 7KH� RYHUDOO� SURWRFRO� LQFOXGHV� ³$6�
URXWH�SDWK�GLVFRYHU\´�SKDVH�DQG�³FROODERUDWLYH�QHJRWLDWLRQ�SURWRFRO´��$IWHU� WKH�$6�
URXWH�SDWK�LV�GLVFRYHUHG��HDFK�56�DORQJ�WKH�$6�SDWK�SDUWLFLSDWHV�LQ�WKH�UHTXLUHPHQW�
GLVFRYHU\� SKDVH�� IROORZHG� E\� SROLF\� QHJRWLDWLRQ� SKDVH�� ZKLFK� DUH� ERWK� FDOOHG� WKH�
RYHUDOO�FROODERUDWLYH�SROLF\�QHJRWLDWLRQ�SURWRFRO��'XULQJ� WKH�QHJRWLDWLRQ�SKDVH�� WKH�
UHTXLUHPHQW� LQIRUPDWLRQ� VKDUHG� LV� NHSW� DV� PLQLPDO� DV� SRVVLEOH�� VR� WKDW� RQO\�
UHTXLUHPHQWV�WKDW�DUH�SHUWLQHQW�WR�WKH�IORZ�DUH�UHYHDOHG�WR�RWKHUV���

:KLOH� WKH� SHUIRUPDQFH� VLPXODWLRQ�ZH� KDYH� VR� IDU� LV� RQO\� IRU� VWDWLF� URXWLQJ� RQ�
VRPH� JLYHQ� HQG�WR�HQG� FRQQHFWLRQV�� RXU� SUHOLPLQDU\� UHVXOWV� GHPRQVWUDWH� WKDW� RXU�
IUDPHZRUN�LV�YHU\�VFDOHDEOH�ZLWK�UHVSHFW� WR�WKH�QXPEHU�RI�DXWRPDWLFDOO\�JHQHUDWHG�
SROLF\� UXOHV� LQ� DQ� LQWHU�GRPDLQ� QHWZRUNLQJ� HQYLURQPHQW�� ,Q� WKH� IXWXUH�� ZH� ZLOO�
H[WHQG�RXU�HYDOXDWLRQ�WR�D�SURWRW\SH�LPSOHPHQWDWLRQ�RQ�D�URXWLQJ�QHWZRUN�WHVW�EHG��
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