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5HYLVLRQ���
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����$SSOLFDELOLW\

7KLV�GRFXPHQW�DSSOLHV�WR�0HUFXU\�76'�VFKHPDWLF���������������5HYLVLRQ�&��

����3RZHU�VXSSOLHV�DQG�JURXQGV

7KHUH�DUH�IRXU�JURXQGV�VHUYLQJ�WKH�76'�HOHFWURQLFV�FLUFXLWU\���*URXQG���LV�WKH�UHWXUQ�IRU

WKH���9�GLJLWDO�VXSSO\���,W�LV�FRQQHFWHG�GLUHFWO\�WR�*URXQG����WKH�XQUHJXODWHG����9

UHWXUQ��DW�WKH�FDUG�HGJH�FRQQHFWRU�RQ�WKH�0RWKHU�ERDUG���7KH�DQDORJ�UHWXUQ�LV�*URXQG���

ZKLFK�SURYLGHV�D�ORZ�QRLVH�UHWXUQ�IRU�WKH�r��9����9��DQG������9�VXSSOLHV���*URXQG���LV

WKH�UHIHUHQFH�IRU�DQDORJ�VLJQDO�GLVWULEXWLRQ��ZKLFK�FDUULHV�DOPRVW�QR�'&�FXUUHQW���$OO�RI

WKH�JURXQGV�PXVW�EH�WLHG�WRJHWKHU�H[WHUQDOO\�IRU�WKH�ERDUG�WR�IXQFWLRQ�SURSHUO\�

)RXU�5&�ILOWHUV�UHPRYH�QRLVH�IURP�WKH�DQDORJ�SRZHU�VXSSOLHV���7KHVH�FRQVLVW�RI�5���ZLWK

&����5���ZLWK�&����5���ZLWK�&����DQG�5���ZLWK�&���

����'LJLWDO�FLUFXLWV

8��GHFRGHV�EXV�DGGUHVV�LQIRUPDWLRQ�WR�DFFHVV�ODWFK�8���'$&�8���DQG�EXIIHU�8����7KH

ODWFK�KROGV�DOO�RI�WKH�GLJLWDO�FRQWURO�VLJQDOV�IRU�WKH�ERDUG��ZKLOH�WKH�EXIIHU�WUDQVPLWV�WKH

ERDUG�LGHQWLILFDWLRQ�QXPEHU�DQG�VHULDO�GDWD�IURP�((3520�8��WR�WKH�EXV���5���DQG�5��

VHW�WKH�GHVLUHG�RSHUDWLQJ�ORJLF�OHYHOV��ZKLOH�DOORZLQJ�WKH�LQSXWV�WR�EH�SXOOHG�KLJK�RU�ORZ

IRU�WHVW�SXUSRVHV�

7KH�((3520�LV�D������ELW�GHYLFH�ZKLFK�LV�XVHG�WR�VWRUH�FDOLEUDWLRQ�GDWD���6RIWZDUH�KDV

IXOO�FRQWURO�RYHU�WKH�VHULDO�LQWHUIDFH��FRQVLVWLQJ�RI�WKH�FKLS�VHOHFW��VKLIW�FORFN��DQG�GDWD

LQSXWV��SLQV��������UHVSHFWLYHO\���DQG�PXVW�UHDVVHPEOH�WKH�VWRUHG�GDWD�IURP�WKH�VHULDO

RXWSXW�VWUHDP�FRPLQJ�IURP�SLQ�����:KHQ�WKH�((3520�LV�QRW�VHOHFWHG��LWV�RXWSXW�LV�KLJK

LPSHGDQFH���5���SURYLGHV�D�SRVLWLYH�OHYHO�WR�&026�EXIIHU�8��LQ�WKLV�FDVH�

����,QSXW�ORJ�DPSOLILHU�RI�VTXDUH�URRW�HOHFWURPHWHU

7KH�HOHFWURPHWHU�LV�D�PXOWL�VWDJH�FLUFXLW�ZKLFK�SURGXFHV�DQ�RXWSXW�YROWDJH�WKDW�LV

SURSRUWLRQDO�WR�WKH�VTXDUH�URRW�RI�WKH�LQSXW�FXUUHQW���7KLV�LV�DFFRPSOLVKHG�E\�WKUHH

DPSOLILHU�VWDJHV��$5���GXDO��DQG�$5���KDYLQJ�ORJDULWKPLF�DQG�H[SRQHQWLDO�UHVSRQVHV�

7KH�QRQOLQHDU�UHVSRQVHV�DUH�JHQHUDWHG�E\�WKH�IXQGDPHQWDO�FKDUDFWHULVWLF�RI�ELSRODU

WUDQVLVWRUV��ZKLFK�LV�UHSUHVHQWHG�LQ�WKH�IROORZLQJ�HTXDWLRQV�
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YEH� ��QN7�T��ORJ�,F�,VDW������RU�,F� �,VDW��H
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N� �%ROW]PDQQ
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7� �7HPSHUDWXUH��.HOYLQV�

T� �HOHFWURQ�FKDUJH�����(����FRXORPE�

,F� �FROOHFWRU�FXUUHQW

,VDW� �VDWXUDWLRQ�FXUUHQW

H� �EDVH�RI�QDWXUDO�ORJDULWKPV

,QSXW�DPSOLILHU�$5��KDV�DQ�H[WUHPHO\�KLJK�LQSXW�LPSHGDQFH��ZLWK�D�ELDV�FXUUHQW�RI�RQO\

DERXW���I$�����[������$����$OO�RI�WKH�LQSXW�FXUUHQW�IURP�-��PXVW�WKHUHIRUH�EH�VXSSOLHG

IURP�WKH�FROOHFWRU�RI�4���SLQ������1HJDWLYH�IHHGEDFN�IURP�WKH�RXWSXW�RI�$5��DGMXVWV�WKH

EDVH�HPLWWHU�YROWDJH�RI�4��XQWLO�SUHFLVHO\�WKLV�FXUUHQW�IORZV�LQWR�WKH�FROOHFWRU���7KH�RXWSXW

YROWDJH�IURP�WKLV�VWDJH��ZKLFK�LV�WDNHQ�IURP�WKH�HPLWWHU�RI�4���SLQ�����LV�WKHUHIRUH

YHE�� ���QN7�T��ORJ�,LQ�,VDW��������5��VWDELOL]HV�WKH�ORRS�JDLQ�DW�LQSXW�FXUUHQWV�QHDU�IXOO

VFDOH���P$���ZKHUH�WKH�LPSHGDQFH�ORRNLQJ�LQWR�WKH�HPLWWHU�RI�4��KDV�GURSSHG�WR���N�

6LQFH�WKH�QRQ�LQYHUWLQJ�LQSXW�RI�$5��LV�JURXQGHG��WKH�LQYHUWLQJ�LQSXW�UHPDLQV�DW�JURXQG

DOVR��NHHSLQJ�WKH�FROOHFWRU�RI�4��DW�JURXQG���7KLV�KROGV�WKH�FROOHFWRU�EDVH�YROWDJH�DW�]HUR�

ZKLFK�LV�D�QHFHVVDU\�FRQGLWLRQ�IRU�WKH�HTXDWLRQV�DERYH�WR�DSSO\���7KH�LQSXW�FRQQHFWLRQ�DW

-��DOVR�UHPDLQV�QHDU�JURXQG�DW�ORZ�LQSXW�FXUUHQWV��PLQLPL]LQJ�QRLVH�GXH�WR�YDULDWLRQV�LQ

LQSXW�FDSDFLWDQFH���5��OLPLWV�LQSXW�FXUUHQW�LI�DQ�H[FHVVLYH�YROWDJH�LV�DSSOLHG�WR�WKH�LQSXW�

EXW�LW�DOVR�DOORZV�WKH�LQSXW�YROWDJH�WR�ULVH�VOLJKWO\�DW�WKH�KLJKHU�LQSXW�FXUUHQWV���5���ZKLFK

LVRODWHV�WKH�DPSOLILHU�LQSXW�IURP�WKH�LQSXW�FDEOH�FDSDFLWDQFH�IRU�ORRS�VWDELOLW\��KDV�DOPRVW

QR�'&�YROWDJH�GURS�DFURVV�LW��VLQFH�RQO\�WKH�ELDV�FXUUHQW�RI�$5��IORZV�WKURXJK�LW���&�

DOVR�HQKDQFHV�ORRS�VWDELOLW\��DQG�UHGXFHV�KLJK�IUHTXHQF\�QRLVH�

%HFDXVH�RI�WKH�KLJK�LPSHGDQFH�OHYHOV��WKLV�HQWLUH�FLUFXLW�PXVW�EH�VKLHOGHG�WR�ZRUN

SURSHUO\�DW�DOO�EXW�WKH�KLJKHVW�LQSXW�FXUUHQWV���,W�LV�DOVR�HDVLO\�XSVHW�E\�WHVW�SUREHV�HYHQ

ZKHQ�VKLHOGV�DUH�LQ�SODFH���,Q�DQ\�FDVH��WKH�H[DFW�RXWSXW�YROWDJH�WR�EH�H[SHFWHG�DW�D

SDUWLFXODU�LQSXW�FXUUHQW�LV�XQNQRZQ��VLQFH�WKH�VDWXUDWLRQ�FXUUHQW�RI�WKH�LQSXW�ORJ�WUDQVLVWRU

LV�XQNQRZQ���$OO�WKDW�FDQ�EH�SUHGLFWHG�LV�WKDW�WKH�RXWSXW�YROWDJH�ZLOO�LQFUHDVH��LQ�D

SRVLWLYH�GLUHFWLRQ��E\�DERXW���P9�ZKHQ�WKH�LQSXW�FXUUHQW�LV�GRXEOHG��RU�E\���P9�ZKHQ

WKH�LQSXW�FXUUHQW�LV�UDLVHG�E\�WHQ�WLPHV��UHJDUGOHVV�RI�WKH�VSHFLILF�FXUUHQW�OHYHOV�
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����5HIHUHQFH�FXUUHQW�ORJ�DPSOLILHU

7KH�VDWXUDWLRQ�FXUUHQWV�RI�WKH�LQGLYLGXDO�WUDQVLVWRUV�YDU\�IURP�RQH�XQLW�WR�WKH�QH[W��DQG

DOVR�FKDQJH�UDSLGO\�ZLWK�WHPSHUDWXUH��GRXEOLQJ�ZLWK�HDFK���q&�ULVH���,Q�RUGHU�WR�PDLQWDLQ

VWDEOH�DQG�SUHGLFWDEOH�FDOLEUDWLRQ��HDFK�WUDQVLVWRU�XVHG�LQ�WKH�DQWL�ORJ�VWDJH�PXVW�EH

EDODQFHG�E\�D�PDWFKLQJ�WUDQVLVWRU�LQ�D�ORJ�VWDJH���7KH�DQWL�ORJ�VWDJH�XVHV�WZR�WUDQVLVWRUV�

DV�ZLOO�EH�GHVFULEHG�EHORZ��VR�D�VHFRQG�ORJ�DPSOLILHU�LV�QHHGHG�IRU�FRPSHQVDWLRQ

SXUSRVHV���7KLV�VWDJH�FRQVLVWV�RI�RQH�VHFWLRQ�HDFK�RI�$5���SLQV������DQG�4���SLQV������

DQG�LV�YHU\�VLPLODU�WR�WKH�LQSXW�ORJ�DPSOLILHU���$5���SLQV������LQYHUWV�WKH����9�UHIHUHQFH

YROWDJH�WR�SURGXFH�WKH�QHJDWLYH�UHIHUHQFH�FXUUHQW�QHHGHG�E\�WKLV�VWDJH�

7KH�VXP�RI�WKH�WZR�HPLWWHU�EDVH�YROWDJHV�RI�WKH�ORJ�WUDQVLVWRUV�LV�SURGXFHG�GLUHFWO\�E\

FRQQHFWLQJ�WKHP�LQ�VHULHV���7KH�HPLWWHU�RI�4���SLQ����LV�FRQQHFWHG�WR�WKH�EDVH�RI�WKH�4�

�SLQ�����DQG�WKH�RXWSXW�YVXP�LV�WDNHQ�IURP�WKH�HPLWWHU�RI�4���SLQ������7KH�FROOHFWRU�RI�4�

�SLQ����LV�FRQQHFWHG�WR�WKH�LQYHUWLQJ�LQSXW�RI�$5���SLQ�����ZKLFK�LV�KHOG�DW�WKH�VDPH

YROWDJH�DV�WKH�QRQLQYHUWLQJ�LQSXW��SLQ������%\�FRQQHFWLQJ�WKH�EDVH�RI�4���SLQ����WR�WKH

QRQLQYHUWLQJ�LQSXW��WKH�FROOHFWRU�EDVH�YROWDJH�LV�IRUFHG�WR�EH�]HUR���7KLV�FDXVHV�WKH

LQYHUWLQJ�LQSXW�WR�IROORZ�WKH�RXWSXW�YROWDJH�RI�$5���SLQ������7KH�WHPSHUDWXUH�GULIW�RI�WKLV

YROWDJH�LV�FRPSHQVDWHG�E\�&5���ZKLFK�NHHSV�WKH�UHIHUHQFH�FXUUHQW�UHODWLYHO\�FRQVWDQW�DV

WKH�WHPSHUDWXUH�FKDQJHV���$V�WKLV�YROWDJH�YDULHV�E\�D�IHZ�KXQGUHG�PLOOLYROWV�RYHU�WKH�IXOO

UDQJH�RI�WKH�LQSXW�FXUUHQW��WKH�UHIHUHQFH�FXUUHQW��,UHI��WKURXJK�5��YDULHV�EHWZHHQ����DQG

���PLFURDPSV���7KH�HPLWWHU�EDVH�YROWDJH�RI�4��LV�WKXV�YHE�� ��QN7�T��ORJ�,UHI�,VDW������

DQG�WKH�QHW�YROWDJH�DW�WKH�HPLWWHU�RI�4��LV

YVXP� ��QN7�T��ORJ�,LQ�,VDW���������QN7�T��ORJ�,UHI�,VDW�����

��������� ��QN7�T��ORJ���,LQ�,VDW������,UHI�,VDW�������

$5��LV�SRZHUHG�IURP�WKH�r��9�SRZHU�VXSSOLHV��ZKLFK�FRXOG�FDXVH�DYDODQFKH�EUHDNGRZQ

RI�WKH�HPLWWHU�EDVH�MXQFWLRQ�RI�4���LI�WKH�DPSOLILHU�RXWSXW�HYHU�DSSURDFKHG�WKH�QHJDWLYH

VXSSO\�YROWDJH���:KLOH�WKLV�QHYHU�RFFXUV�LQ�QRUPDO�RSHUDWLRQ��HYHQ�D�PRPHQWDU\

EUHDNGRZQ�FDQ�FDXVH�D�SHUPDQHQW�LQFUHDVH�LQ�VDWXUDWLRQ�FXUUHQW���&5��SUHYHQWV�WKH

HPLWWHU�YROWDJH�IURP�ULVLQJ�WR�D�GHVWUXFWLYH�OHYHO�GXULQJ�WHVWLQJ�RU�RWKHU�WUDQVLHQW�IDXOW

FRQGLWLRQV�

����$QWL�ORJ�DPSOLILHU

7KH�ORJDULWKPLFDOO\�FRPSUHVVHG�YROWDJH�YVXP�LV�DSSOLHG�WR�DQ�DQWL�ORJ��RU�H[SRQHQWLDO�

DPSOLILHU�VWDJH�ZKLFK�XWLOL]HV�WKH�RWKHU�KDOYHV�RI�PDWFKHG�GXDO�WUDQVLVWRUV�4��DQG�4��

6LQFH�WKH�DQWL�ORJ�WUDQVLVWRUV�DUH�FRQQHFWHG�LQ�VHULHV��ERWK�FROOHFWRU�FXUUHQWV�DUH

HVVHQWLDOO\�HTXDO���,I�ZH�DVVXPH�WKDW�DOO�RI�WKH�WUDQVLVWRUV�DUH�DW�WKH�VDPH�WHPSHUDWXUH�7

DQG�KDYH�WKH�VDPH�VDWXUDWLRQ�FXUUHQW�,VDW��WKH�EDVH�HPLWWHU�YROWDJH�RI�HDFK�RI�WKH�DQWL�ORJ

WUDQVLVWRUV�ZLOO�EH�KDOI�WKH�YDOXH�RI�YVXP���7KHLU�FROOHFWRU�FXUUHQWV�PXVW�WKHQ�EH

,F� �,VDW��H
��TYVXP��QN7�������IURP�WKH�HTXDWLRQ�LQ�VHFWLRQ�����6XEVWLWXWLQJ�WKH�H[SUHVVLRQ

IRU�YVXP�DERYH��ZH�KDYH
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,F� �,VDW��H
�����ORJ��,LQ�,VDW������,UHI�,VDW�����������

���� �,VDW��VTUW��,LQ�,VDW������,UHI�,VDW�����������

���� �VTUW��,LQ���,VDW��,UHI���,VDW�����,VDW

���� �VTUW��,LQ���,VDW��,UHI������,VDW��������������VLQFH�,UHI�!���
��[�,VDW�

$PSOLILHU�$5��KROGV�WKH�FROOHFWRU�RI�4���SLQ����DW�JURXQG�SRWHQWLDO�DQG�IRUFHV�WKH

FROOHFWRU�FXUUHQW�WR�IORZ�WKURXJK�5����7KH�ILQDO�RXWSXW�YROWDJH�DW�3����LV�WKHQ

YRXW� ������[���
��[�VTUW��,LQ���,VDW��,UHI������YRV�

ZKHUH�YRV�LV�WKH�VXP�RI�WKH�LQSXW�RIIVHW�YROWDJH�RI�$5��DQG�DOO�RI�WKH�FXUUHQW�UHODWHG

YROWDJH�HUURUV���3XWWLQJ�LQ�WKH�QRPLQDO�YDOXH�RI����PLFURDPSV�IRU�,UHI�JLYHV�WKH�IROORZLQJ

DSSUR[LPDWH�IRUPXOD�IRU�WKH�RXWSXW�YROWDJH�

YRXW� ���
��[�VTUW�,LQ���,VDW����YRV�

7KLV�IRUPXOD�ZLOO�QRW�EH�DFFXUDWH�LI�WKH�WHPSHUDWXUHV�RI�DOO�RI�WKH�WUDQVLVWRUV�DUH�QRW�HTXDO�

7KH�WZR�KDOYHV�RI�HDFK�GXDO�WUDQVLVWRU�DUH�DOZD\V�DW�WKH�VDPH�WHPSHUDWXUH��VLQFH�WKH\�DUH

IDEULFDWHG�RQ�D�VLQJOH�VLOLFRQ�GLH���4��DQG�4��WUDFN�HDFK�RWKHU�LQ�WHPSHUDWXUH�RQO\�E\

EHLQJ�LQ�FORVH�SUR[LPLW\�LQ�DQ�LVRODWHG�HQYLURQPHQW��KRZHYHU��DQG�DQ\�WKHUPDO

GLVWXUEDQFH�ZLOO�FDXVH�WKH�RXWSXW�RI�WKH�HOHFWURPHWHU�WR�GULIW���6LPSO\�WRXFKLQJ�RQH�RI�WKH

WUDQVLVWRUV�FDQ�FDXVH�D�PLQXWH�RU�WZR�RI�GULIW��DQG�WKH�RXWSXW�PD\�QRW�VWDELOL]H�IRU���RU���

PLQXWHV�DIWHU�VROGHULQJ�LQ�WKH�YLFLQLW\�RI�WKH�WUDQVLVWRUV�

7KH�WLPH�FRQVWDQW�RI�WKH�DPSOLILHU�LV�VHW�WR���PV�E\�&���DQG�&��HOLPLQDWHV�KLJK�

IUHTXHQF\�QRLVH�IURP�GLJLWDO�VRXUFHV���5��DQG�&���SUHYHQW�JOLWFKHV�IURP�WKH�$'&

PXOWLSOH[HU��RQ�WKH�PDLQ�V\VWHP�ERDUG���ZKLFK�UHDGV�WKH�RXWSXW�YROWDJH�RI�WKH

HOHFWURPHWHU��IURP�GLVWXUELQJ�WKH�DPSOLILHU�RXWSXW���6XFK�JOLWFKHV�FDQ�FRXSOH�WKURXJK�&�

DQG�WKH�FDSDFLWDQFH�EHWZHHQ�WKH�FROOHFWRUV�RI�WKH�WZR�KDOYHV�RI�4��WR�GLVWXUE�WKH�VHQVLWLYH

LQSXW�QRGH��UHVXOWLQJ�LQ�D�PXFK�ORQJHU�VHWWOLQJ�WLPH�WKDQ�ZRXOG�EH�H[SHFWHG�

����(OHFWURPHWHU�GLDJQRVWLF�IHDWXUHV

,Q�RUGHU�WR�GHWHUPLQH�WKH�LQSXW�FXUUHQW�IURP�WKH�RXWSXW�YROWDJH��WKH�YDOXH�RI�YRV�LQ�WKH

HTXDWLRQ�LQ�WKH�SUHFHGLQJ�SDUDJUDSK�PXVW�EH�GHWHUPLQHG���7KLV�LV�GRQH�GXULQJ�RSHUDWLRQ

E\�FORVLQJ�WKH�VZLWFK�VHFWLRQ�RI�8���SLQV������ZKLFK�LV�FRQQHFWHG�WR�WKH�RXWSXW�RI�WKH

UHIHUHQFH�ORJ�DPSOLILHU���&XUUHQW�WKURXJK�WKH�DQWL�ORJ�WUDQVLVWRUV�LV�WKXV�FXW�RII��OHDYLQJ

WKH�RXWSXW�YROWDJH�DW�3����HTXDO�WR�YRV�

7KRXJK�LW�LV�QRW�LPPHGLDWHO\�REYLRXV�IURP�WKH�HTXDWLRQV�SUHVHQWHG�KHUH��FORVLQJ�WKH

VZLWFK�VHFWLRQ�RI�8���SLQV��������ZKLFK�LV�FRQQHFWHG�WR�WKH�RXWSXW�RI�WKH�LQSXW�ORJ
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DPSOLILHU�UHVXOWV�LQ�DQ�RXWSXW�YROWDJH�DW�3����ZKLFK�FRUUHVSRQGV�WR�DQ�LQSXW�FXUUHQW�HTXDO

WR�WKH�VDWXUDWLRQ�FXUUHQW�RI�4����7KLV�PHDVXUHPHQW�LV�XVHG�IRU�GLDJQRVWLF�SXUSRVHV�RQO\�

%RWK�RI�WKH�GLDJQRVWLF�VZLWFK�VHFWLRQV�RI�8��DUH�OHIW�RSHQ�LQ�QRUPDO�RSHUDWLRQ�

%HFDXVH�WKH�LQSXW�VWDJH�RI�WKH�HOHFWURPHWHU�KDV�D�ORJDULWKPLF�UHVSRQVH��LWV�EHKDYLRU

EHFRPHV�XQSUHGLFWDEOH�DV�WKH�LQSXW�FXUUHQW�DSSURDFKHV�]HUR���$OO�RI�WKH�YROWDJHV�DSSOLHG

WR�WKH�FLUFXLW�DUH�DERYH�JURXQG�SRWHQWLDO��VR�OHDNDJH�FXUUHQWV�VKRXOG�QHYHU�FDXVH�WKH�LQSXW

WR�UHYHUVH�LQ�SRODULW\�DQG�VDWXUDWH�WKH�RXWSXW�SRVLWLYHO\���+RZHYHU��WKH�UHVSRQVH�WLPH�RI

WKH�FLUFXLW�LV�LQYHUVHO\�SURSRUWLRQDO�WR�WKH�FXUUHQW�OHYHO��EHFRPLQJ�YHU\�VORZ�DW�FXUUHQWV

EHORZ�D�IHZ�KXQGUHG�IHPWRDPSV���)RU�WKLV�UHDVRQ��LW�LV�LPSUDFWLFDO�WR�WHVW�WKH�QRLVH�DQG

GULIW�RI�WKH�HOHFWURPHWHU�E\��FDSSLQJ�RII��WKH�LQSXW�ZLWK�QR�LQSXW�FXUUHQW�

7R�WHVW�WKH�HOHFWURPHWHU�ZKHQ�QR�H[WHUQDO�SLFRDPS�VRXUFH�LV�DYDLODEOH��DQ�LQSXW�FXUUHQW

VRXUFH�LQ�WKH�SLFRDPSHUH�UDQJH�KDV�EHHQ�SURYLGHG���7KLV�VRXUFH�UHOLHV�XSRQ�WKH�IDFW�WKDW

WKH�FXUUHQW�WKURXJK�D�FDSDFLWRU�LV�HTXDO�WR�WKH�SURGXFW�RI�WKH�FDSDFLWDQFH�DQG�WKH�UDWH�RI

FKDQJH�RI�WKH�YROWDJH�DFURVV�WKH�FDSDFLWRU���&�����S)��LV�FRQQHFWHG�WR�WKH�HOHFWURPHWHU

LQSXW��ZKLFK�UHPDLQV�QHDU�JURXQG�SRWHQWLDO���$SSO\LQJ�D�QHJDWLYH�VDZWRRWK�ZDYHIRUP�WR

WKH�RWKHU�HQG�RI�&��VKRXOG�WKXV�SURGXFH�D�VWHDG\�LQSXW�FXUUHQW��ZLWK�SRVLWLYH�VSLNHV�RQ

WKH�SRVLWLYH�WUDQVLWLRQV�RI�WKH�VDZWRRWK�YROWDJH��7KLV�ZDYHIRUP��PRGLILHG�VRPHZKDW�WR

RSWLPL]H�WKH�UHFRYHU\�RI�WKH�HOHFWURPHWHU�IURP�WKH�SRVLWLYH�VSLNHV��LV�JHQHUDWHG�E\�DQ

H[WHUQDO�'$&�DQG�DSSOLHG�WR�&��WKURXJK�D�ILOWHU�FRQVLVWLQJ�RI�5��DQG�&����7KH�ILOWHU

UHPRYHV�QRLVH�IURP�WKH�H[WHUQDO�LQSXW��ZKLOH�VORZLQJ�WKH�WUDQVLWLRQV�VRPHZKDW���,Q

QRUPDO�RSHUDWLRQ��WUDQVLVWRU�4��LV�WXUQHG�RQ�E\�ZULWLQJ�D�ORJLF���WR�8������VKRUWLQJ�&��WR

JURXQG���9ROWDJH�YDULDWLRQV�DW�3�����ZLOO�WKHQ�QRW�FUHDWH�DQ�XQGHVLUHG�FXUUHQW�DW�WKH

HOHFWURPHWHU�LQSXW�

����%HDG�SRZHU�VXSSO\

7KH�EHDG�SRZHU�VXSSO\�KDV�IRXU�VHFWLRQV��D�UHJXODWHG�ELDV�YROWDJH�VRXUFH��D�OLQHDU�FXUUHQW

UHJXODWRU��D�'$&�WR�VHW�WKH�FXUUHQW��DQG�D�VZLWFKLQJ�SUH�UHJXODWRU�IRU�WKH�FXUUHQW

UHJXODWRU���5����5����DQG�$5���SLQV�������SURYLGH�D�VWDEOH��ORZ�LPSHGDQFH�VRXUFH�RI���9

WR�ELDV�WKH�EHDG���&���NHHSV�VZLWFKLQJ�VXSSO\�QRLVH�RXW�RI�$5���DQG�5���SUHYHQWV�&��

IURP�GHVWDELOL]LQJ�$5��

'$&�8���WRJHWKHU�ZLWK�$5���JHQHUDWHV�D�YROWDJH�ZKLFK�YDULHV�EHWZHHQ���DQG����9�ZLWK

���ELW�UHVROXWLRQ���&���HOLPLQDWHV�'$&�RXWSXW�QRLVH�GXH�WR�GLJLWDO�VRXUFHV���7KH

7KHYHQLQ�HTXLYDOHQW�RI�WKH�'$&�RXWSXW��WKURXJK�5���DQG�5�����FRPELQHG�ZLWK�WKH����9

UHIHUHQFH��WKURXJK�5�����LV�D�JHQHUDWRU�ZKLFK�YDULHV�EHWZHHQ���9�DQG����9��ZLWK�D

VRXUFH�UHVLVWDQFH�RI��.���7KLV�HTXLYDOHQW�JHQHUDWRU�GULYHV�WKH�LQYHUWLQJ�LQSXW�RI�$5��DQG

UHVLVWRU�5�����,JQRULQJ�5���IRU�WKH�PRPHQW��WKH�RWKHU�HQG�RI�5���LV�KHOG�DW���9�

LUUHVSHFWLYH�RI�WKH�EHDG�FXUUHQW���$5��ZLOO�DGMXVW�LWV�RXWSXW��ZKLFK�FRQWUROV�WKH�EHDG

FXUUHQW�WKURXJK�4���WR�EULQJ�LWV�QRQLQYHUWLQJ�LQSXW�WR�WKH�VDPH�YROWDJH�DV�WKH�LQYHUWLQJ

LQSXW���7KH�UHVXOW�LV�WKDW�5���PXVW�KDYH�WKH�VDPH�YROWDJH�GURS�DFURVV�LW�DV�GRHV�5�����$V

WKH�'$&�VHWWLQJ�LV�YDULHG�IURP���WR�������WKLV�YROWDJH�GURS�JRHV�IURP���WR����P9��DQG

WKH�FXUUHQW�WKURXJK�5���YDULHV�IURP���WR����$���6LQFH�WKH�EHDG�FXUUHQW�VZLWFKLQJ�VXSSO\



5HY������������ �����76'�(OHFWURQLFV�&LUFXLW�'HVFULSWLRQ 3DJH���RI��

LV�IORDWLQJ��DOO�RI�WKH�FXUUHQW�WKURXJK�5���DOVR�IORZV�WKURXJK�WKH�EHDG��FRQQHFWHG�DFURVV

-���	����DQG�WKH�'$&�FRQWUROV�WKH�EHDG�FXUUHQW���&���VXSSUHVVHV�GLJLWDO�QRLVH�

7R�NHHS�WKH�SRZHU�GLVVLSDWLRQ�LQ�4��ORZ��D�VZLWFKLQJ�SUH�UHJXODWRU�KROGV�WKH�YROWDJH

DFURVV�4��DW����P9���8��LV�RSHUDWHG�LQ�WKH�IO\EDFN�PRGH��DOWHUQDWHO\�FRQQHFWLQJ�7����WR

JURXQG�DQG�WKHQ�RSHQLQJ�WKH�FRQQHFWLRQ���:KHQ�7����LV�JURXQGHG��&5��LV�UHYHUVH�ELDVHG�

DQG�WKH�FXUUHQW�LQ�WKH�SULPDU\�RI�7��ULVHV�OLQHDUO\���:KHQ�WKH�RXWSXW�VZLWFK�LQ�8��RSHQV�

WKH�YROWDJHV�DW�7����DQG�7����ULVH�UDSLGO\��WXUQLQJ�RQ�&5���DQG�WUDQVIHULQJ�WKH�HQHUJ\

VWRUHG�LQ�WKH�SULPDU\�LQWR�&���DQG�&�����&5��DQG�95��FODPS�WKH�YROWDJH�VSLNH�DFURVV�WKH

SULPDU\��DEVRUELQJ�WKH�HQHUJ\�VWRUHG�LQ�WKH�OHDNDJH�LQGXFWDQFH�RI�7����&���VXSSOLHV�WKH

KLJK�FXUUHQW�SXOVHV�UHTXLUHG�ZKHQ�8��WXUQV�RQ�

7KH�YROWDJH�DFURVV�4��LV�DPSOLILHG�E\�$5���SLQV���������ZKLFK�LV�FRQILJXUHG�DV�D

GLIIHUHQWLDO�DPSOLILHU�E\�5���5�����8��DGMXVWV�LWV�GXW\�F\FOH�WR�PDLQWDLQ�����9�DW�LWV

IHHGEDFN�SLQ��8������ZKLFK�RFFXUV�ZKHQ�WKH�YROWDJH�DFURVV�4��LV����P9���&���SURYLGHV

D�KLJK�IUHTXHQF\�IHHGEDFN�SDWK�WR�SUHVHUYH�ORRS�VWDELOLW\���:KHQ�WKH�EHDG�LV�XQSOXJJHG�

WKH�IHHGEDFN�ORRS�LV�RSHQHG��DQG�WKH�UHJXODWRU�ZRXOG�FRQWLQXH�WR�LQFUHDVH�LWV�RXWSXW

YROWDJH�LQGHILQLWHO\���7KLV�LV�SUHYHQWHG�E\�&5���ZKLFK�FORVHV�WKH�ORRS�DQG�KROGV�WKH

RXWSXW�YROWDJH�VWHDG\�ZKHQ�LW�ULVHV�WR����9����1RUPDO�RXWSXW�YROWDJHV�DUH�DOZD\V�EHORZ

JURXQG��VLQFH�WKH�EHDG�UHVLVWDQFH�LV�EHWZHHQ�����DQG�����:����&5��SUHYHQWV�8��IURP

EHLQJ�ODWFKHG�XS�E\�GULYLQJ�SLQ���QHJDWLYH�GXULQJ�D�WUDQVLHQW�RU�IDXOW�FRQGLWLRQ��DQG�5��

OLPLWV�WKH�FXUUHQW�IURP�$5��ZKHQ�HLWKHU�&5��RU�&5��LV�FRQGXFWLQJ���&���DQG�5��

SURYLGH�ORRS�IUHTXHQF\�FRPSHQVDWLRQ��DQG�&5��DOORZV�WKH�VXSSO\�WR�EH�WXUQHG�RII�E\

VHWWLQJ�8����ORZ�

����/RJ�RI�UHYLVLRQV�DQG�ILOH�LGHQWLILFDWLRQ
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