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&KDQJH :LWK 9ROWDJH ��� ��� P$ 3LQ �� 9 �9 WR 9 ��9
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5HIHUHQFH 9ROWDJH ���� ���� ���� 9 3LQ �
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6SHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH
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3RZHU 6XSSO\ ��9� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
2XWSXW 6LQN &XUUHQW ��P$� � � � � � � � � � � � � � � � � � � � � � �
,QWHUQDO 3RZHU 'LVVLSDWLRQ ���P:� � � � � � � � � � � � � � � �

,QSXW 9ROWDJH ����9 WR �9&&� � � � � � � � � � � � � � � � � � � � � �

2XWSXW 6KRUW &LUFXLW WR *URXQG &RQWLQXRXV� � � � � � � � �

6<67(0 '(6&5,37,21

7KH ;5���� LV D SUHFLVLRQ YROWDJH�WR�IUHTXHQF\

FRQYHUWHU IHDWXULQJ ����� FRQYHUVLRQ OLQHDULW\ �SUHFLVLRQ

PRGH�� KLJK QRLVH UHMHFWLRQ� PRQRWRQLFLW\� DQG VLQJOH

VXSSO\ RSHUDWLRQ IURP �9 WR ��9� $Q 5& QHWZRUN RQ 3LQ �

JHWV WKH PD[LPXP IXOO ZDYH IUHTXHQF\� ,QSXW YROWDJH RQ

3LQ � LV FRPSDUHG ZLWK WKH YROWDJH RQ 3LQ � �ZKLFK LV

JHQHUDOO\ FRQWUROOHG E\ WKH FXUUHQW VRXUFH RXWSXW� 3LQ ���

)UHTXHQF\ RXWSXW LV SURSRUWLRQHG WR WKH YROWDJH RQ 3LQ ��

7KH FXUUHQW VRXUFH LV FRQWUROOHG E\ WKH UHVLVWDQFHRQ3LQ �

�QRPLQDOO\ ��N� ZLWK ,  ���� 9�5� 7KH RXWSXW LV DQ RSHQ

FROOHFWRU DW 3LQ ��

35,1&,3/(6 2) 23(5$7,21

6LQJOH 6XSSO\ 0RGH 9ROWDJH�WR�)UHTXHQF\
&RQYHUWHU

,Q WKLV DSSOLFDWLRQ� WKH ;5���� IXQFWLRQV DV D VWDQG DORQH

YROWDJH�WR�IUHTXHQF\ FRQYHUWHU RSHUDWLQJ RQ D VLQJOH

SRVLWLYH SRZHU VXSSO\� 5HIHU WR WKH IXQFWLRQDO EORFN

GLDJUDP DQG )LJXUH �� WKH FLUFXLW FRQQHFWLRQ IRU VLQJOH

VXSSO\ YROWDJH�WR�IUHTXHQF\ FRQYHUVLRQ� 7KH

;5�����FRQWDLQV D YROWDJH FRPSDUDWRU� D RQH�VKRW� DQG

D SUHFLVLRQ VZLWFKHG FXUUHQW VRXUFH� 7KH YROWDJH

FRPSDUDWRU FRPSDUHV D SRVLWLYH LQSXW YROWDJH DSSOLHG DW

SLQ � WR WKH YROWDJH DW SLQ �� ,I WKH LQSXW YROWDJH LV KLJKHU�

WKH FRPSDUDWRU ZLOO ILUH WKH RQH�VKRW� 7KH RXWSXW RI WKH

RQH�VKRW LV FRQQHFWHG WR ERWK WKH ORJLF RXWSXW DQG WKH

SUHFLVLRQ VZLWFKHG FXUUHQW VRXUFH� 'XULQJ WKH RQH�VKRW

SHULRG� 7� WKH ORJLF RXWSXW ZLOO JR ORZ DQG WKH FXUUHQW

VRXUFH ZLOO WXUQ RQ ZLWK FXUUHQW �� $W WKH HQG RI WKH RQH

VKRW SHULRG WKH ORJLF RXWSXW ZLOO JR KLJK DQG WKH FXUUHQW

VRXUFH ZLOO VKXW RII� $W WKLV WLPH WKH FXUUHQW VRXUFH KDV

LQMHFWHG DQ DPRXQW RI FKDUJH 4  ,27 LQWR WKH QHWZRUN

5%�&%� ,I WKLV FKDUJH KDV QRW LQFUHDVHG WKH YROWDJH 9%
VXFK WKDW 9% ! 9,� WKH FRPSDUDWRU DJDLQ ILUHV WKH RQH�VKRW

DQG WKH FXUUHQW VRXUFH LQMHFWV DQRWKHU� 4� LQWR WKH 5%�&%

QHWZRUN� 7KLV SURFHVV FRQWLQXHV XQWLO 9% ! 9,� :KHQ WKLV

FRQGLWLRQ LV DFKLHYHG� WKH FXUUHQW VRXUFH UHPDLQV RII DQG

WKH YROWDJH 9% GHFD\V XQWLO 9% LV DJDLQ HTXDO WR 9,� 7KLV

FRPSOHWHV RQH F\FOH� 7KH 9)& ZLOO QRZ UXQ LQ D VWHDG\

VWDWHPRGH� 7KH FXUUHQW VRXUFH FKDUJHV WKH FDSDFLWRU &%

DW D UDWH VXFK WKDW 9% !9,� 6LQFH WKH GLVFKDUJH UDWH RI

FDSDFLWRU &% LV SURSRUWLRQDO WR 9% �5%� WKH IUHTXHQF\ DW

ZKLFK WKH V\VWHP UXQV ZLOO EH SURSRUWLRQDO WR WKH LQSXW

YROWDJH�
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6LQJOH 6XSSO\ 9ROWDJH�WR�)UHTXHQF\ &RQYHUWHU

)LJXUH � VKRZV WKH VLPSOHVW W\SH RI 9)& WKDW FDQ EH

PDGH ZLWK WKH ;5����� 7KH LQSXW YROWDJH UDQJH LV IURP �

WR ���9� DQG WKH RXWSXW IUHTXHQF\ LV IURP � WR ��N+]� 7KH

IXOO VFDOH IUHTXHQF\ FDQ EH WXQHG E\ DGMXVWLQJ 56� WKH

RXWSXW FXUUHQW VHW UHVLVWRU� 7KLV FLUFXLW KDV WKH DGYDQWDJH

RI EHLQJ VLPSOH DQG ORZ LQ FRVW� EXW LW VXIIHUV IURP

LQDFFXUDF\ GXH WR D QXPEHU RI HUURU VRXUFHV� /LQHDULW\

HUURU LV W\SLFDOO\ ��� $ IUHTXHQF\ RIIVHW ZLOO DOVR EH

LQWURGXFHG E\ WKH LQSXW FRPSDUDWRU RIIVHW YROWDJH� $OVR�

UHVSRQVH WLPH IRU WKLV FLUFXLW LV OLPLWHG E\ WKH SDVVLYH

LQWHJUDWLRQ QHWZRUN 5%&%� )RU WKH FRPSRQHQW YDOXHV

VKRZQ LQ )LJXUH �� UHVSRQVH WLPH IRU D VWHS FKDQJH LQSXW

IURP � WR ���9 ZLOO EH ���PVHF� )RU DSSOLFDWLRQV ZKLFK

UHTXLUH IDVW UHVSRQVH WLPH DQG KLJK DFFXUDF\� XVH WKH

FLUFXLW RI )LJXUH ��
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3UHFLVLRQ 9ROWDJH�WR�)UHTXHQF\ &RQYHUWHU

,Q WKLV DSSOLFDWLRQ �)LJXUH �� WKH ;5���� LV XVHG ZLWK DQ

RSHUDWLRQDO DPSOLILHU LQWHJUDWRU WR SURYLGH W\SLFDO OLQHDULW\

RI ����� RYHU WKH UDQJH RI � WR ���9� 2IIVHW LV DGMXVWDEOH

WR ]HUR� 8QOLNH PDQ\ 9)& GHVLJQV ZKLFK ORVH OLQHDULW\

EHORZ��P9� WKLV FLUFXLW UHWDLQV OLQHDULW\ RYHU WKH IXOO UDQJH

RI LQSXW YROWDJH� DOO WKH ZD\ WR �9�

7ULP WKH IXOO VFDOH DGMXVW SRW DW 9,  ���9 IRU DQ RXWSXW

IUHTXHQF\RI ��N+]�7KHRIIVHW DGMXVW SRW VKRXOG EHVHW IRU

��+] ZLWK DQ LQSXW YROWDJH RI ���P9�

7KH RSHUDWLRQDO DPSOLILHU LQWHJUDWRU LPSURYHV OLQHDULW\ RI

WKLV FLUFXLW RYHU WKDW RI )LJXUH � E\ KROGLQJ WKH RXWSXW RI

WKH VRXUFH� 3LQ �� DW D FRQVWDQW �9� 7KHUHIRUH� WKH OLQHDULW\

HUURU GXH WR WKH FXUUHQW VRXUFH RXWSXW FRQGXFWDQFH LV

HOLPLQDWHG� 7KH GLRGH FRQQHFWHG DURXQG WKH RSHUDWLRQDO

DPSOLILHU SUHYHQWV WKH YROWDJH DW SLQ � RI WKH ;5���� IURP

JRLQJ EHORZ �� 8VH D ORZ�OHDNDJH GLRGH KHUH� VLQFH DQ\

OHDNDJH ZLOO GHJUDGH WKH DFFXUDF\� 7KLV FLUFXLW FDQ EH

RSHUDWHG IURP D VLQJOH SRVLWLYH VXSSO\ LI DQ ;5����

JURXQG�VHQVLQJ RSHUDWLRQDO DPSOLILHU LV XVHG IRU WKH

LQWHJUDWRU� ,Q WKLV FDVH� WKH GLRGH FDQ EH OHIW RXW� 1RWH WKDW

HYHQ WKRXJK WKH FLUFXLW LWVHOI ZLOO RSHUDWH IURP D VLQJOH

VXSSO\� WKH LQSXW YROWDJH LV QHFHVVDULO\ QHJDWLYH� )RU

RSHUDWLRQVDERYH ��N+]� E\SDVV SLQ � RI WKH;5����ZLWK
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)UHTXHQF\�WR�9ROWDJH &RQYHUVLRQ

7KH ;5���� FDQ EH XVHG DV D IUHTXHQF\�WR�YROWDJH

FRQYHUWHU� )LJXUH � VKRZV WKH VLQJOH�VXSSO\ )9&

FRQILJXUDWLRQ� :LWK QR VLJQDO DSSOLHG� WKH UHVLVWRU ELDV

QHWZRUNV WLHG WR SLQV � DQG � KROG WKH LQSXW FRPSDUDWRU LQ

WKH RII VWDWH� $ QHJDWLYH JRLQJ SXOVH DSSOLHG WR SLQ � �RU

SRVLWLYHSXOVH WR SLQ��ZLOO FDXVH WKHFRPSDUDWRU WR ILUH WKH

RQH�VKRW� )RU SURSHU RSHUDWLRQ� WKH SXOVH ZLGWK PXVW EH

OHVV WKDQ WKH SHULRG RI WKH RQH�VKRW� 7  ��� 5�&�� )RU D

�9SS VTXDUH�ZDYH LQSXW WKH GLIIHUHQWLDWRU QHWZRUN

IRUPHG E\ WKH LQSXW FRXSOLQJ FDSDFLWRU DQG WKH UHVLVWRU

ELDV QHWZRUN ZLOO SURYLGH SXOVHV ZKLFK FRUUHFWO\ WULJJHU

WKH RQH�VKRW� $Q H[WHUQDO YROWDJH FRPSDUDWRU FDQ EH

XVHG WR ´VTXDUH�XSµ VLQXVRLGDO LQSXW VLJQDOV EHIRUH WKH\

DUH DSSOLHG WR WKH ;5����� $OVR� WKH FRPSRQHQW YDOXHV

IRU WKH LQSXW VLJQDO GLIIHUHQWLDWRU DQG ELDV QHWZRUN FDQ EH

DOWHUHG WR DFFRPPRGDWH VTXDUH ZDYHV ZLWK GLIIHUHQW

DPSOLWXGHV DQG IUHTXHQFLHV� 7KH SDVVLYH LQWHJUDWRU

QHWZRUN 5%&% ILOWHUV WKH FXUUHQW SXOVHV IURP WKH SLQ �

RXWSXW� )RU OHVV RXWSXW ULSSOH� LQFUHDVH WKH YDOXH RI &%�

)RU LQFUHDVHG DFFXUDF\ DQG OLQHDULW\� XVH DQ RSHUDWLRQDO

DPSOLILHU LQWHJUDWRU DV VKRZQ LQ )LJXUH �� WKH SUHFLVLRQ

)9& FRQILJXUDWLRQ� 7ULP WKH RIIVHW WR JLYH ���P9 RXW ZLWK

��+] LQ DQG WULP WKH IXOO VFDOH DGMXVW IRU ���9 RXW ZLWK

��N+] LQ� ,QSXW VLJQDO FRQGLWLRQLQJ IRU WKLV FLUFXLW LV

QHFHVVDU\ MXVW DV IRU WKHVLQJOH VXSSO\PRGHDQG WKHVFDOH

IDFWRU FDQ EH SURJUDPPHG E\ WKH FKRLFH RI FRPSRQHQW

YDOXHV� $ WUDGHRII H[LVWV EHWZHHQ WKH DPRXQW RI RXWSXW

ULSSOH DQG WKH UHVSRQVH WLPH� WKURXJK WKH FKRLFH RU

LQWHJUDWLRQ FDSDFLWRU &�� ,I &�  ���P) WKH ULSSOH ZLOO EH

DERXW ���P9� 5HVSRQVH WLPH FRQVWDQW W5  5%&,� )RU 5%
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3UHFDXWLRQV

�� 7KH YROWDJH DSSOLHG WR FRPSDUDWRU LQSXW SLQV � DQG �

VKRXOG QRW EH DOORZHG WR JR EHORZ JURXQG E\ PRUH

WKDQ ���9�

�� 3LQV � DQG � DUH RSHQ�FROOHFWRU RXWSXWV� 6KRUWV

EHWZHHQ WKHVH SLQV DQG 9&& FDQ FDXVH RYHUKHDWLQJ

DQG HYHQWXDO GHVWUXFWLRQ�

�� 5HIHUHQFH YROWDJH WHUPLQDO SLQ � LV FRQQHFWHG WR WKH

HPLWWHU RI DQ 131 WUDQVLVWRU DQG LV KHOG DW

DSSUR[LPDWHO\ ����9� 7KLV WHUPLQDO VKRXOG EH

SURWHFWHG IURP DFFLGHQWDO VKRUWV WR JURXQG RU VXSSO\

YROWDJHV� 3HUPDQHQW GDPDJH PD\ RFFXU LI WKH

FXUUHQW LQ SLQ � H[FHHGV �P$�

�� $YRLG VWUD\ FRXSOLQJ EHWZHHQ SLQV � DQG �� LW FRXOG

FDXVH IDOVH WULJJHULQJ� )RU WKH FLUFXLW RI )LJXUH ��

E\SDVV SLQ � WR JURXQG ZLWK DW OHDVW ����P)� 7KLV LV

QHFHVVDU\ IRU RSHUDWLRQ DERYH ��N+]�
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3URJUDPPLQJ WKH ;5����

7KH ;5���� FDQ EH SURJUDPPHG WR RSHUDWH ZLWK D IXOO

VFDOH IUHTXHQF\ DQ\ZKHUH IURP ���+] WR ���N+]� ,Q WKH

FDVH RI WKH 9)& FRQILJXUDWLRQ� QHDUO\ DQ\ IXOO VFDOH LQSXW

YROWDJH IURP ���9 DQG XS FDQ EH WROHUDWHG LI SURSHU

VFDOLQJ LV HPSOR\HG�+HUH LV KRZ WR GHWHUPLQHFRPSRQHQW

YDOXHV IRU DQ\ GHVLUHG IXOO VFDOH IUHTXHQF\�

�� 6HW 56  ��N: RU XVH D ��. UHVLVWRU DQG �. SRW DV

VKRZQ LQ WKH ILJXUHV� �7KH RQO\ H[FHSWLRQ WR WKLV LV

)LJXUH ���

�� 6HW 7  ���k5�k&�  ����>��IR@ ZKHUH IR LV WKH GHVLUHG

IXOO VFDOH IUHTXHQF\� )RU RSWLPXP SHUIRUPDQFHPDNH

���N: ! 5� ! ���N: DQG �����P) � &� � ���P)�

�� D� )RU WKH FLUFXLW RI )LJXUH � PDNH &%  ���� >��IR@

)DUDGV�

6PDOOHU YDOXHV RI &% ZLOO JLYH D IDVWHU UHVSRQVH

WLPH� EXWZLOO DOVR LQFUHDVH WKH IUHTXHQF\ RIIVHW DQG

QRQOLQHDULW\�

E� )RU WKH DFWLYH LQWHJUDWRU FLUFXLW PDNH

&,  � [ ��
�� >��IR@ )DUDGV�

7KH RSHUDWLRQDO DPSOLILHU LQWHJUDWRU PXVW KDYH D

VOHZ UDWH RI DW OHDVW ��� [ ���� >��&�@ YROWV SHU

VHFRQG ZKHUH WKH YDOXH RI &� LV LQ )DUDGV�

�� D� )RU WKH FLUFXLW RI )LJXUH � NHHS WKH YDOXHV RI 5%

DV VKRZQ DQG XVH DQ LQSXW DWWHQXDWRU WR JLYH

WKH GHVLUHG IXOO VFDOH LQSXW YROWDJH�

E� )RU WKH SUHFLVLRQPRGH FLUFXLW RI )LJXUH �� VHW 5% 

9,2����P$ZKHUH9,2 LV WKH IXOO VFDOH LQSXW YROWDJH�

$OWHUQDWHO\� WKH RSHUDWLRQDO DPSOLILHU LQYHUWLQJ LQSXW

�VXPPLQJ QRGH� FDQ EH XVHG DV D FXUUHQW LQSXW

ZLWK WKH IXOO VFDOH LQSXW FXUUHQW ,,2  ����P$�

�� )RU WKH )9&·V� SLFN WKH YDOXH RI &% RU &, WR JLYH WKH

RSWLPXP WUDGHRII EHWZHHQ WKH UHVSRQVH WLPH DQG

RXWSXW ULSSOH IRU WKH SDUWLFXODU DSSOLFDWLRQ�

'HVLJQ ([DPSOH

,� 'HVLJQ D SUHFLVLRQ 9)& �IURP )LJXUH �� ZLWK

IR  ���N+] DQG 9,2  ���9�

�� 6HW 56  ����N:�

�� 7  ���� >�����@  ���PVHF�

/HW 5�  ���N: DQG &�  �����P)�

�� &,  � [ ��
�� >�����@  ���S)�

2S DPS VOHZ UDWH PXVW EH DW OHDVW

65  ��� [ ���� >�����S)@  ����9�PVHF�

�� 5%  ��9����P$  ���N:�

,,� 'HVLJQ D SUHFLVLRQ 9)& ZLWK IR  �+] DQG 9,2  ��9�

�� /HW 56  ����N:�

�� 7  ���� >���@  ���� VHF�

/HW 5�  ���N: DQG &�  ���P)�

�� &,  � [ ��
�� >���@)  ��P)�

�� 5%  ���N:�

,,,� 'HVLJQ D VLQJOH VXSSO\ )9& WR RSHUDWH ZLWK D VXSSO\

YROWDJH RI �9 DQG IXOO VFDOH LQSXW IUHTXHQF\ IR  

����+]� 7KH RXWSXW YROWDJH PXVW UHDFK DW OHDVW ����

RI LWV ILQDO YDOXH LQ ���PVHF� 'HWHUPLQH WKH RXWSXW

ULSSOH�

�� 6HW 56  ����N:�

�� 7  ���� >������@  �PVHF�

/HW 5�  ��N: DQG &2  ���P)�

�� 6LQFH WKLV )9& PXVW RSHUDWH IURP ���9� ZH VKDOO

PDNH WKH IXOO VFDOH RXWSXW YROWDJH DW SLQ � HTXDO WR

���9�

�� 5%  �9����P$  ��N:�

�� 2XWSXW UHVSRQVH WLPH FRQVWDQW LV W5 { ���PVHF�

7KHUHIRUH�

&% { W5�5%  ���� [ ��
������� [ ����  �P)�

:RUVW FDVH ULSSOH YROWDJH LV
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(;$5 &RUSRUDWLRQ UHVHUYHV WKH ULJKW WR PDNH FKDQJHV WR WKH SURGXFWV FRQWDLQHG LQ WKLV SXEOLFDWLRQ LQ RUGHU WR LP�

SURYH GHVLJQ� SHUIRUPDQFH RU UHOLDELOLW\� (;$5 &RUSRUDWLRQ DVVXPHV QR UHVSRQVLELOLW\ IRU WKH XVH RI DQ\ FLUFXLWV GH�

VFULEHG KHUHLQ� FRQYH\V QR OLFHQVH XQGHU DQ\ SDWHQW RU RWKHU ULJKW� DQGPDNHV QR UHSUHVHQWDWLRQ WKDW WKH FLUFXLWV DUH

IUHH RI SDWHQW LQIULQJHPHQW� &KDUWV DQG VFKHGXOHV FRQWDLQHG KHUHLQ DUH RQO\ IRU LOOXVWUDWLRQ SXUSRVHV DQG PD\ YDU\

GHSHQGLQJ XSRQ D XVHU·V VSHFLILF DSSOLFDWLRQ� :KLOH WKH LQIRUPDWLRQ LQ WKLV SXEOLFDWLRQ KDV EHHQ FDUHIXOO\ FKHFNHG�

QR UHVSRQVLELOLW\� KRZHYHU� LV DVVXPHG IRU LQDFFXUDFLHV�

(;$5&RUSRUDWLRQ GRHV QRW UHFRPPHQG WKH XVH RI DQ\ RI LWV SURGXFWV LQ OLIH VXSSRUW DSSOLFDWLRQVZKHUH WKH IDLOXUH RU

PDOIXQFWLRQ RI WKH SURGXFW FDQ UHDVRQDEO\ EH H[SHFWHG WR FDXVH IDLOXUH RI WKH OLIH VXSSRUW V\VWHP RU WR VLJQLILFDQWO\

DIIHFW LWV VDIHW\ RU HIIHFWLYHQHVV� 3URGXFWV DUH QRW DXWKRUL]HG IRU XVH LQ VXFK DSSOLFDWLRQV XQOHVV (;$5 &RUSRUDWLRQ

UHFHLYHV� LQ ZULWLQJ� DVVXUDQFHV WR LWV VDWLVIDFWLRQ WKDW� �D� WKH ULVN RI LQMXU\ RU GDPDJH KDV EHHQ PLQLPL]HG� �E� WKH

XVHU DVVXPHV DOO VXFK ULVNV� �F� SRWHQWLDO OLDELOLW\ RI (;$5 &RUSRUDWLRQ LV DGHTXDWHO\ SURWHFWHG XQGHU WKH FLUFXP�

VWDQFHV�

&RS\ULJKW ���� (;$5 &RUSRUDWLRQ

'DWDVKHHW 0DUFK ����

5HSURGXFWLRQ� LQ SDUW RU ZKROH� ZLWKRXW WKH SULRU ZULWWHQ FRQVHQW RI (;$5 &RUSRUDWLRQ LV SURKLELWHG�


