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ABSTRACT 
 

Lithocholic bile acid, an aging-delaying natural compound, alters the pattern of protein 

phosphorylation in quiescent and non-quiescent cells of Saccharomyces cerevisiae 

 

Jennifer Anne Baratang Junio, M.Sc. 

 

Our laboratory has previously used a high-throughput screening of commercial compound 

libraries to discover several natural chemicals that delay chronological aging of the baker’s yeast 

Saccharomyces cerevisiae.  One of these chemicals is a lithocholic bile acid. We have previously 

shown that lithocholic acid delays yeast chronological aging by crossing the plasma membrane, 

accumulating in both mitochondrial membranes and remodeling lipid metabolism in mitochondria. 

The resulting changes in the mitochondrial membrane lipidome alter mitochondrial functionality 

and convert mitochondria into a signaling compartment. This signaling compartment modulates a 

distinct set of transcriptional factors that respond by eliciting specific changes in the transcription 

of many nuclear genes. The resulting changes in the cellular proteome create an aging-delaying 

cellular pattern because they affect many cellular processes, including an age-related death of 

quiescent and non-quiescent cell populations. All these aging-delaying changes that take place in 

yeast exposed to lithocholic acid suggest that this bile acid promotes a complex cascade of events 

affecting many other cellular processes. Regulated changes in reversible protein phosphorylation 

have been implicated in the control of many cellular processes. I sought to make a first step towards 

understanding how the regulated protein phosphorylation may delay yeast chronological aging in 

response to lithocholic acid treatment.  To attain this objective, in studies described here, I used 

mass spectrometry-assisted proteomics to investigate possible changes in protein phosphorylation 

patterns within purified populations of quiescent and non-quiescent yeast cells treated with 
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lithocholic acid. My findings indicate that lithocholic acid elicits specific changes in the protein 

phosphorylation pattern of quiescent and non-quiescent yeast cells.                   
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� $IWHU� JOXFRVH� H[KDXVWLRQ�� D� \HDVW� FXOWXUH� KDV� WKH� DELOLW\� WR� GLIIHUHQWLDWH� LQWR� WZR� FHOO�

SRSXODWLRQV��RQH�H[LVWLQJ�LQ�WKH�VWDWH�RI�TXLHVFHQFH�DQG�WKH�RWKHU�KDYLQJ�D�VWDWH�RI�QRQ�TXLHVFHQFH�

�/HRQRY�HW�DO���������4XLHVFHQFH�LV�WKH�WHPSRUDU\�VWDWH�RI�QRQ�SUROLIHUDWLRQ��5HVHDUFK�KDV�VKRZQ�

WKDW�LQ�WKH�VWDWH�RI�TXLHVFHQFH��FHOOV�DUH�DEOH�WR�VXSSUHVV�FHOO�GLYLVLRQ�ZLWKRXW�DIIHFWLQJ�WKH�DELOLW\�

WR�UH�HQWHU�WKH�FHOO�F\FOH��0RKDPPDG�HW�DO���������7KLV�SUHYHQWV�WKH�FHOO�IURP�EHFRPLQJ�VHQHVFHQW�

RU�IURP�HQWHULQJ�D�VWDWH�RI�WHUPLQDO�GLIIHUHQWLDWLRQ��0RKDPPDG�HW�DO���������4XLHVFHQW�FHOOV�DUH�

DEOH� WR� UH�HQWHU� WKH� FHOO� F\FOH� DQG� SUROLIHUDWH� LQ� UHVSRQVH� WR� H[WHUQDO� VLJQDOV� DQG� UHJXODWRU\�

PHFKDQLVPV��0RKDPPDG�HW�DO���������&HOOV�LQ�WKLV�SRSXODWLRQ�DUH�PDLQO\�GDXJKWHU�FHOOV�WKDW�DUH�

XQLIRUP�LQ�VL]H��DUH�UHVLVWDQW�WR�ORQJ�WHUP�R[LGDWLYH�DQG�WKHUPDO�VWUHVV�DQG�KDYH�D�GHOD\HG�RQVHW�RI�

SURJUDPPHG�FHOO�GHDWK��/HRQRY�HW�DO���������7R�QRWH��TXLHVFHQFH�LV�DOVR�D�SURSHUW\�RI�VWHP�FHOOV�

DPRQJVW�PXOWLFHOOXODU� RUJDQLVPV� �0RKDPPDG� HW� DO�� ������� 3DUWLFXODUO\��PDPPDOLDQ� TXLHVFHQW�

FHOOV� DUH� DEOH� WR� VXSSRUW� UHVLVWDQFH� WR� GLIIHUHQW� VWUHVVRUV� DQG� WR[LFLWLHV� DQG� VHOI�UHQHZ� WKURXJK�

LQIUHTXHQW�DQG�DV\PPHWULFDO�GLYLVLRQ�LQWR�D�GDXJKWHU�SURJHQLWRU��0RKDPPDG�HW�DO���������1RQ�

TXLHVFHQFH� LV� D� WHUPLQDO� VWDWH� LQ�ZKLFK� FHOOV� DUH�PLWRWLFDOO\� DFWLYH� �/HRQRY� HW� DO�� ������� 7KLV�

SRSXODWLRQ�RI�FHOOV�DUH�SULPDULO\�PRWKHU�FHOOV�WKDW�DUH�KLJKO\�UHSURGXFWLYH�DQG�DUH�FRPPLWWHG�WR�

EHFRPLQJ�DSRSWRWLF��QHFURWLF�RU�VHQHVFHQW��/HRQRY�HW�DO���������7KH�SXULILFDWLRQ�RI�TXLHVFHQW�DQG�

QRQ�TXLHVFHQW�FHOO�SRSXODWLRQV�LV�DFKLHYHG�E\�VHSDUDWLQJ�WKHVH�FHOOV�E\�WKHLU�GHQVLW\��4XLHVFHQW�

FHOOV�DUH�KLJK�LQ�GHQVLW\��ZKHUHDV�QRQ�TXLHVFHQW�FHOOV�DUH�ORZ�LQ�GHQVLW\��/HRQRY�HW�DO���������

(QWU\�WR�WKH�TXLHVFHQW�VWDWH�LV�NQRZQ�WR�EH�FRQWUROOHG�E\�WKH�UHJXODWLRQ�RI�WKH�FHOO�F\FOH�DV�

ZHOO�DV�WKH�PHWDEROLF�VWDWXV�RI�WKH�FHOO�DW�WKH�GLIIHUHQW�SKDVHV�RI�WKH�FHOO�F\FOH��0RKDPPDG�HW�DO��

�������)XUWKHUPRUH��WKH�UHJXODWLRQ�RI�WKH�GLIIHUHQWLDWLRQ�RI�TXLHVFHQW�DQG�QRQ�TXLHVFHQW�FHOOV�KDV�

EHHQ�WKRXJKW�WR�EH�LQYROYHG�LQ�H[WHQGLQJ�OLIHVSDQ�XQGHU�FDORULF�UHVWULFWLRQ�WKURXJK�D�PHFKDQLVP�
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WKDW� OLQNV� WKLV� SURFHVV� WR� FHOOXODU� DJLQJ� DQG� FHOO� UHJXODWLRQ� �0RKDPPDG� DQG�7LWRUHQNR� �������

5HFHQWO\��WKH�7LWRUHQNR�ODE�KDV�VKRZQ�WKDW�XQGHU�FDORULF�UHVWULFWLRQ�TXLHVFHQW�DQG�QRQ�TXLHVFHQW�

FHOO� SRSXODWLRQV� DUH� ERWK� FRPSRVHG� RI� VWHP� FHOO� QLFKHV� ZKLFK� SOD\� D� UROH� LQ� WKLV�PHFKDQLVP�

�0RKDPPDG�DQG�7LWRUHQNR��������7KH�FHOOV�IRXQG�LQ�WKHVH�VXESRSXODWLRQV�DUH�QRQ�GLIIHUHQWLDWHG��

YLDEOH��XQEXGGHG�DQG�DUUHVWHG�LQ�*���D�VSHFLDOL]HG�QRQ�SUROLIHUDWLYH�RI�WKH�*��SKDVH�LQ�WKH�FHOO�

F\FOH� �0RKDPPDG� DQG� 7LWRUHQNR� ������� ,W� LV� WKRXJKW� WKDW� WKH� PHFKDQLVP� E\� ZKLFK� FDORULF�

UHVWULFWLRQ�FDQ�GHOD\�FKURQRORJLFDO�DJLQJ�LV�FRPSRVHG�RI�IRXU�GLVWLQFW�SURFHVVHV�ZKLFK�PRGXODWHV�

WKH�GLIIHUHQWLDWLRQ�RI�TXLHVFHQW�DQG�QRQ�TXLHVFHQW�FHOOV��0RKDPPDG�DQG�7LWRUHQNR��������)LUVW��

XQGHU� FDORULF� UHVWULFWLRQ� WKH� IRUPDWLRQ� RI� WKH� VWHP� FHOO� VXESRSXODWLRQ� RFFXUV� LQ� HDUO\� *��� DV�

RSSRVHG� WR� ODWHU� LQ�*��ZKHQ�XQGHU� QRQ�FDORULF� UHVWULFWLRQV� �0RKDPPDG� DQG�7LWRUHQNR��������

6HFRQG��TXLHVFHQW�FHOOV�RI�KLJK�GHQVLW\�FRPPLW�WR�GLIIHUHQWLDWH�LQWR�TXLHVFHQW�FHOOV�RI�ORZ�GHQVLW\�

LQ�WKH�ORJDULWKPLF�SKDVH�XQGHU�FDORULF�UHVWULFWLRQ��LQVWHDG�RI�LQ�WKH�VWDWLRQDU\�SKDVH�LI�XQGHU�QRQ�

FDORULF�UHVWULFWLRQV��0RKDPPDG�DQG�7LWRUHQNR��������)LQDOO\��WKH�GLIIHUHQWLDWLRQ�RI�FHOOV�LV�VKLIWHG�

WRZDUGV�TXLHVFHQW�FHOOV�DV�RSSRVHG�WR�QRQ�TXLHVFHQW�FHOOV��0RKDPPDG�DQG�7LWRUHQNR��������7KLV�

LV�DFKLHYHG�LQ�WZR�ZD\V��8QGHU�FDORULF�UHVWULFWLRQ��WKH�GLIIHUHQWLDWLRQ�RI�TXLHVFHQW�ORZ�GHQVLW\�FHOOV�

IRUPV� QRQ�TXLHVFHQW� ORZ� GHQVLW\� FHOOV� DQG� WKH� DGYDQFHPHQW� RI� TXLHVFHQW� FHOOV� WKURXJK� D�

PDLQWHQDQFH� SURJUDP� DOVR� IRUPV� QRQ�TXLHVFHQW� FHOOV� �0RKDPPDG� DQG� 7LWRUHQNR� ������� 7R�

LQFUHDVH�WKH�DEXQGDQFH�RI�TXLHVFHQW�FHOOV�ERWK�SURJUHVVLRQ�WKURXJK�WKH�GLIIHUHQWLDWLRQ�SURJUDP�DQG�

WKH�DGYDQFHPHQW�LQ� WKH�PDLQWHQDQFH�SURJUDP�DUH�GHFUHDVHG��0RKDPPDG�DQG�7LWRUHQNR��������

)URP� WKLV� LW� FDQ� EH� XQGHUVWRRG� WKDW� WKH�PHFKDQLVP� LQ�ZKLFK� FDORULF� UHVWULFWLRQ� H[WHQGV� \HDVW�

FKURQRORJLFDO�OLIHVSDQ�LV�GRQH�E\�UHJXODWLQJ�DQG�PDLQWDLQLQJ�WKH�DEXQGDQFH�RI�FHOOV�LQ�WKH�QRQ�

SUROLIHUDWLYH�� TXLHVFHQW� VWDWH�� ,W� VKRXOG� EH� QRWHG� WKH� QXPEHU� DQG� IXQFWLRQDOLW\� HIILFLHQF\� RI�

TXLHVFHQW� FHOOV� GHFOLQHV� ZLWK� DJH� DQG� FKDQJHV� DVVRFLDWHG� WR� DJLQJ� LQ� VWHP� FHOO� QLFKHV� DUH� DQ�
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HVVHQWLDO�FRQWULEXWLRQ�LQ�WKH�DJH�UHODWHG�GHFOLQH�LQ�WKH�DELOLW\�RI�VWHP�FHOOV�WR�UHWDLQ�WKHLU�SURSHUWLHV�

WKRXJK�PROHFXODU�VLJQDOLQJ��0RKDPPDG�HW�DO���������6LQFH�WKH�HIILFLHQF\�RI�VWHP�FHOO�QLFKHV�WR�

SURGXFH�PROHFXODU�VLJQDOV�DUH�HQKDQFHG�RU�ZHDNHQHG�ZLWK�DJH��WKH�PHFKDQLVPV�FRQWUROOHG�E\�WKHVH�

QLFKHV�FRQWULEXWH�WR�DJH�UHODWHG�GHFUHDVH�LQ�VWHP�FHOO�IXQFWLRQDOLW\��0RKDPPDG�HW�DO����������

�

�����5HYHUVLEOH�SURWHLQ�SKRVSKRU\ODWLRQ�FRQWUROV�PDQ\�FHOOXODU�SURFHVVHV��

7KH�DELOLW\�RI�FRPSOH[�OLIH�WR�VXUYLYH�DQG�WKULYH�UHOLHV�KHDYLO\�RQ�LWV�DELOLW\�WR�SURFHVV�DQG�

UHVSRQG�WR�FRQVWDQWO\�FKDQJLQJ�LQWHUQDO�DQG�H[WHUQDO�FXHV�HQYLURQPHQW��+XPSKUH\�HW�DO���������

7R�DFFRXQW� IRU� WKLV�� FHOOXODU�SURFHVVHV�DUH� WLJKWO\�FRQWUROOHG�E\� WKH�SKRVSKRU\ODWLRQ�RI�FHOOXODU�

SURWHLQV� �+XPSKUH\� HW� DO�� ������ $UGLWR� HW� DO�� ������ $UOLD�FLRPPR� DQG� $UOLD�FLRPPR� �������

3KRVSKRU\ODWLRQ�LV�D�UHYHUVLEOH�SRVW�WUDQVODWLRQDO�PRGLILFDWLRQ�ZKLFK�DFWV�DV�D�EDFNERQH�IRU�DOPRVW�

HYHU\� FHOOXODU� SURFHVVHV�� KHQFH� WKH� LQYROYHPHQW� RI� SKRVSKRU\ODWLRQ� LQ� WKH� UHJXODWLRQ� RI�

PHWDEROLVP��FHOO�GLYLVLRQ��FHOO�JURZWK��FHOO�GHYHORSPHQW�DQG�RYHUDOO�FHOOXODU�DJLQJ��$UGLWR�HW�DO��

�������0RUH�VSHFLILFDOO\��WKH�UROH�RI�SKRVSKRU\ODWLRQ�ZLWKLQ�D�FHOO�LV�WLHG�WR�LWV�DELOLW\�WR�IXQFWLRQ�

DV�D�PROHFXODU�VZLWFK��D�PRGXODWRU�RI�WHPSRUDU\�SURWHLQ�SURWHLQ�LQWHUDFWLRQ�DQG�WR�WULJJHU�FKDQJHV�

LQ�SURWHLQ�FRQIRUPDWLRQ�DQG�VXEFHOOXODU�ORFDOL]DWLRQ�RI�LWV�VXEVWUDWHV��+XPSKUH\�HW�DO��������$UGLWR�

HW� DO�� ������� $OO� RI� WKHVH� IXQFWLRQV� FRPSRVH� WKH� LQWULFDWH� DQG� VSHFLILF� UHODWLRQVKLS� EHWZHHQ�

SKRVSKRU\ODWLRQ�DQG�LQWUD�DQG�H[WUDFHOOXODU�FRPPXQLFDWLRQ�VLJQDO�WUDQVGXFWLRQ��+XPSKUH\�HW�DO��

������$UGLWR�HW�DO���������

7KH�ZD\V�LQ�ZKLFK�SKRVSKRU\ODWLRQ�GULYHV�FHOOXODU�FRPPXQLFDWLRQ�LV�EDVHG�RQ�WKH�GLUHFW�

DQG� LQGLUHFW� DFWLYDWLRQ� DQG� GHDFWLYDWLRQ� RI� LQWHJUDO� SURWHLQV� WR� VLJQDOLQJ� QHWZRUNV� E\� SURWHLQ�

NLQDVHV�DQG�SKRVSKDWDVHV��+XPSKUH\�HW�DO��������$UGLWR�HW�DO���������$Q�H[DPSOH�RI�D�VLJQDOLQJ�

SDWKZD\� WKDW� LV� KHDYLO\� UHOLDQW� RQ� SKRVSKRU\ODWLRQ� LV� WKH� 3,�N�$NW�P725� VLJQDOLQJ� SDWKZD\�
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�+XPSKUH\� HW� DO�� ������ ;X� HW� DO�� ������� 7KH� ILUVW� SKRVSKRU\ODWLRQ� HYHQW� RFFXUV� DIWHU� DQ�

H[WUDFHOOXODU� JURZWK� IDFWRU� ELQGV� WR� D� UHFHSWRU� W\URVLQH� NLQDVH� FDXVLQJ� WKLV� NLQDVH� WR�

DXWRSKRVSKRU\ODWH�DQG�WKURXJK�D�FDVFDGH�RI�SKRVSKRU\ODWLRQ�HYHQWV�DFWLYDWHV�3,�N��ZKLFK�LQ�WKH�

VDPH�PDQQHU�DFWLYDWHV�$NW��;X�HW�DO���������$NW�SURPRWHV�FHOO�SUROLIHUDWLRQ�DQG�LQKLELWV�DSRSWRVLV�

�;X� HW� DO�� ������� 'RZQVWUHDP� RI� $NW� LV� P725�� ZKLFK� DLGV� LQ� SURWHLQ� V\QWKHVLV�� FHOO� F\FOH�

SURJUHVVLRQ� DQG� GHFUHDVHV� WKH� RFFXUUHQFH� RI� DSRSWRVLV� DV�ZHOO� �;X� HW� DO�� �������$NW� DFWLYDWHV�

P725&�� WKURXJK� WKH� LQDFWLYDWLRQ� RI� P725&�� LQKLELWRUV� WKURXJK� WKHLU� SKRVSKRU\ODWLRQ�

�+XPSKUH\�HW�DO���������/LNH�PDQ\�FHOOXODU�SDWKZD\V��WKH�UHODWLRQVKLS�EHWZHHQ�$NW�DQG�P725�LV�

QRW�XQLGLUHFWLRQDO��,QVWHDG��RQFH�P725&��LV�DFWLYH�LW�VWDUWV�D�VHULHV�RI�SKRVSKRU\ODWLRQ�HYHQWV�WKDW�

OHDGV� WR� WKH� IHHGEDFN� LQKLELWLRQ� RI� $NW� �+XPSKUH\� HW� DO�� ������� 7KRXJK� WKH� UHJXODWLRQ� RI�

PHWDEROLVP�E\�FHOOXODU�VLJQDOLQJ�UHYROYHV�DURXQG�WKLV�VZLWFK�OLNH�PHFKDQLVP��LW�KDV�EHHQ�UHYHDOHG�

WKDW�VLJQDOLQJ�FDQ�DOVR�UHJXODWH�PHWDEROLVP�LQ�WKH�VDPH�PDQQHU��+XPSKUH\�HW�DO���������$NW�JRHV�

WKURXJK�DQ�$73�GHSHQGHQW�DOORVWHULF�FKDQJH�LQ�FRQIRUPDWLRQ�ZKLFK�UHJXODWHV�DFFHVV�WR�LQKLELWRU\�

SKRVSKDWDVHV��DQG�WKHUHIRUH�NLQDVH�DFWLYLW\�LV�D�IXQFWLRQ�RI�FHOOXODU�$73�OHYHOV��+XPSKUH\�HW�DO��

��������

$QRWKHU�H[DPSOH�RI�D�NLQDVH�FDVFDGH�WKDW�LV�GHSHQGHQW�RQ�SKRVSKRU\ODWLRQ�LV�WKH�0$3.�

SDWKZD\��6LPLODU�WR�WKH�$NW�P725�SDWKZD\��0$3.�LV�DFWLYDWHG�E\�D�VHULHV�RI�SKRVSKRU\ODWLRQ�

HYHQWV�WKDW�DUH�LQLWLDWHG�E\�WKH�ELQGLQJ�RI�DQ�H[WHUQDO�JURZWK�IDFWRU�WR�D�PHPEUDQH�SURWHLQ��ZKLFK�

LQ� WXUQ� FDXVHV� D� GRZQVWUHDP� DFWLYDWLRQ� RI� NLQDVHV� �:HL� DQG� /LX� ������ $UGLWR� HW� DO�� �������

8OWLPDWHO\��WKLV�OHDGV�WR�WKH�UHJXODWLRQ�RI�JHQH�H[SUHVVLRQ��:HL�DQG�/LX�������$UGLWR�HW�DO���������

7KH� VWXG\� RI� SURWHLQ� SKRVSKRU\ODWLRQ� �SKRVSKRSURWHRPLFV�� LV� D� YDOXDEOH� WRRO� LQ�

XQGHUVWDQGLQJ�FHOOXODU�PHFKDQLVPV�DQG�WKH�UHJXODWRU\�IXQFWLRQV�RI�WKHLU�NLQDVHV��7KLV�LV�HVSHFLDOO\�

KHOSIXO�LQ�WKH�VWXG\�RI�WKH�PHFKDQLVPV�LQYROYHG�LQ�WXPRU�IRUPDWLRQ��6LQFH�SKRVSKRU\ODWLRQ�LV�RQH�
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RI� WKH� PRVW� FRPPRQ� 370V� LQYROYHG� LQ� WKH� UHJXODWLRQ� RI� PDQ\� ELRORJLFDO� SURFHVVHV� DQG�

RYHUH[SUHVVLRQ�RI�NLQDVHV��SKRVSKRU\ODWLRQ�LV�KHDYLO\�LQYROYHG�LQ�WKH�RQVHW�DQG�GHYHORSPHQW�RI�

RQFRJHQHVLV� �$UGLWR�HW�DO���������5DV�DQG�P725�DUH�ERWK�SURWHLQV�ZKLFK�DUH�FKDUDFWHUL]HG�E\�

SKRVSKRU\ODWLRQ�HYHQWV�DQG�WKHLU�DFWLYDWLRQ�LV�FRPPRQ�LQ�PDPPDOLDQ�FDQFHUV��$UGLWR�HW�DO���������

)RU�WKLV�UHDVRQ��SKRVSKRSURWHRPLFV�SOD\V�DQ�LPSRUWDQW�UROH�LQ�WXPRU�ELRORJ\�DQG�FDQFHU�WKHUDSLHV��

6SHFLILFDOO\��LQKLELWRUV�RI�SDWKZD\�NLQDVHV�DUH�ORRNHG�WR�DV�GUXJ�WUHDWPHQWV��$UGLWR�HW�DO����������

�

�����0DVV�VSHFWURPHWU\�EDVHG�SKRVSKRSURWHRPLFV�LV�XVHG�WR�LQYHVWLJDWH�PHFKDQLVPV�WKURXJK�

ZKLFK�UHYHUVLEOH�SURWHLQ�SKRVSKRU\ODWLRQ�FRQWUROV�PDQ\�FHOOXODU�SURFHVVHV�

� $� SURWHRPH� LV� GHILQHG� DV� WKH� FROOHFWLRQ� RI� DOO� WKH� SURWHLQV� XQGHU� SDUWLFXODU� FRQGLWLRQV�

�&KRXGKDU\�DQG�0DQQ��������$�SKRVSKRSURWHRPH��WKHQ��FDQ�EH�GHILQHG�DV�DOO�WKH�SURWHLQV�WKDW�

KDYH�XQGHUJRQH�WKH�SRVW�WUDQVODWLRQDO�PRGLILFDWLRQ�RI�SKRVSKRU\ODWLRQ�DW�D�JLYHQ�VWDWH��,Q�������LW�

ZDV�HVWLPDWHG� WKDW�DSSUR[LPDWHO\�RQH� WR� WZR�WKLUGV�RI�DQ�RUJDQLVP¶V�SURWHRPH� LV� UHJXODWHG�E\�

SKRVSKRU\ODWLRQ��9ODVWDULGLV�HW�DO���������'DWD�UHSRUWHG�RQ�WKH�VDFFKDURP\FHV�JHQRPH�GDWDEDVH�

HVWLPDWHV�WKDW�LQ�\HDVW�WKLV�DPRXQWV�WR�DERXW������SKRVSKRSURWHLQV�DQG�3KRVSKR*ULG��HVWLPDWHV�

WKDW�ZLWKLQ�WKH�\HDVW�SURWHRPH�WKHUH�LV�DQ\ZKHUH�EHWZHHQ��������DQG��������SKRVSKRU\ODWLRQ�VLWHV�

�9ODVWDULGLV�HW�DO���������&RPSDUHG�WR�WKH�KXPDQ�SURWHRPH�ZKLFK�LV�HVWLPDWHG�WR�FRQWDLQ�DERXW�

����� SKRVSKRSURWHLQV� DQG� DERXW� ��� ���� SKRVSKRU\ODWLRQ� VLWHV� �9ODVWDULGLV� HW� DO�� �������7KHVH�

HVWLPDWLRQV�RQO\�SURYLGH�D�JHQHUDO�LGHD�RI�WKH�YDVWQHVV�WKDW�VWLOO�QHHGV�WR�EH�GLVFRYHUHG�DQG�FDQ�

SURYLGH�LGHDV�IRU�QHZ�DSSURDFKHV�WKDW�QHHG�WR�EH�GHYHORSHG�WR�FRPSOHWH�D�SURWHRPH��9ODVWDULGLV�

HW�DO���������7KH�SDUDGR[�ZLWKLQ�WKLV�ILHOG�OLHV�LQ�WKH�IDFW�WKDW�D�FRPSOHWH�SKRVSKRSURWHRPH��OHW�

DORQH�D�SURWHRPH�FDQ�RQO\�EH�IRUPHG�RQFH�DOO�SURWHLQV�KDYH�EHHQ�LGHQWLILHG�DQG�WKHUH�DUH�QR�ORQJHU�

DQ\�QRYHO�VLWHV�GLVFRYHUHG��
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0DVV�VSHFWURPHWU\�KDV�EHFRPH�DQ�LQQRYDWLYH�WRRO�LQ�GLVFRYHULQJ�SKRVSKRSURWHLQV��DV�ZHOO�

DV�WKH�FHOOXODU�SURFHVVHV�WKH\�UHJXODWH��$�SULPH�H[DPSOH�LV�WKH�0$3.�VLJQDOLQJ�SDWKZD\��ZKLFK�

/RSH]� HW� DO�� GHVFULEH� DV� D� G\QDPLF� V\VWHP� WKDW� FDQ� EH� EHWWHU� XQGHUVWRRG� WKURXJK� 06�EDVHG�

SKRVSKRSURWHRPLF� WRROV� �/ySH]� HW� DO�� ������� $V� SUHYLRXVO\� PHQWLRQHG�� WKH�0$3.� VLJQDOOLQJ�

SDWKZD\� LV� KHDYLO\� UHJXODWHG� E\� D� FDVFDGH� RI� SKRVSKRU\ODWHG� NLQDVHV�� KRZHYHU� WKH� DXWKRUV�

VSHFLILFDOO\� PHQWLRQ� WKDW� WKH� LQWHUDFWLRQ� ZLWK� VPDOO� *�SURWHLQ� FRXSOHG� UHFHSWRUV� FRQQHFWV� WKH�

0$3.� PRGXOHV� WR� H[WHUQDO� VWLPXOXV� YLD� FHOO� VXUIDFH� UHFHSWRUV� �/ySH]� HW� DO�� ������� 6LQFH�

SKRVSKRSURWHRPLF�VWXGLHV�DUH�DEOH�WR�LGHQWLI\�SURWHLQV�WKDW�DUH�SKRVSKRU\ODWHG�DW�VSHFLILF�WLPHV�

DQG�VSDFHV��WKH�ILQHU�GHWDLOV�RI�WKLV�SDWKZD\�FRXOG�SRWHQWLDOO\�EH�FKDUDFWHUL]HG��/ySH]�HW�DO���������

7KH�PHWKRG�IRU�PDVV�VSHFWURPHWU\�OLHV�LQ�WKLV�XQLYHUVDO�ZRUNIORZ��H[WUDFWLQJ�WKH�SURWHRPH��

HQULFKLQJ� IRU� VSHFLILF� SURWHLQV� RI� SRVW�WUDQVODWLRQDO�PRGLILFDWLRQV�� VHSDUDWLQJ� WKH� SURWHLQV� LQWR�

SHSWLGHV�� LRQL]LQJ� WKH� SHSWLGHV�� REWDLQLQJ� WKH�PDVV� VSHFWUD� DQG� IUDJPHQWV� RI� WKH� SHSWLGHV� DQG�

ILQDOO\�DQDO\]LQJ�WKH�DFTXLUHG�GDWD�IURP�WKLV�PXOWL�VWHS�SURFHVV��&KRXGKDU\�DQG�0DQQ��������$�

VLPSOH�ZD\�RI�H[WUDFWLQJ�DQG�VHSDUDWLQJ�SURWHLQV�IURP�\HDVW�FHOOV� LV� WR�VXEMHFW� WKH�SURWHRPH�WR�

SRO\DFU\ODPLGH�JHO�HOHFWURSKRUHVLV��&KRXGKDU\�DQG�0DQQ��������3URWHLQV�ZLWKLQ�WKH�JHO�FDQ�WKHQ�

EH�VXEMHFW�WR�GLJHVWLRQ�ZLWK�SURWHDVHV�VXFK�DV�WU\SVLQ��&KRXGKDU\�DQG�0DQQ��������7R�REWDLQ�WKH�

SKRVSKRSURWHRPH��SKRVSKRSURWHLQV�ZLWKLQ�D�SURWHRPH�FDQ�EH�HQULFKHG�E\�PHWDO�R[LGH�DIILQLW\�

FKURPDWRJUDSK\��02$&��XVLQJ�SRURXV�7L2��EHDGV��$U\DO�DQG�5RVV�������(\ULFK�HW�DO���������7KH�

LQWHUDFWLRQ�EHWZHHQ�WKH�EHDGV�DQG�SKRVSKRSURWHLQ�RFFXUV�IURP�WKH�DIILQLW\�RI�WKH�R[\JHQ�LQ�WKH�

SKRVSKDWH�JURXS�IRU�WKH�7L2��PHWDO�DWRPV��$U\DO�DQG�5RVV��������$OWKRXJK�WKHUH�DUH�DOWHUQDWLYHV�

WR�02$&�DQG�7L2���VXFK�DV�LPPRELOL]HG�PHWDO�LRQ�DIILQLW\�FKURPDWRJUDSK\��,0$&��WKLV�PHWKRG�

LV�OHVV�VHOHFWLYH�DQG�FRPPRQ��\LHOGLQJ�ORZ�UHFRYHULHV�IRU�SKRVSKRU\ODWHG�SURWHLQV��$U\DO�DQG�5RVV�

������ (\ULFK� HW� DO�� ������� $OO� WKH� SXULILHG� SHSWLGHV� DUH� WKHQ� VHSDUDWHG� RQ� D� UHYHUVH� SKDVH�
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FKURPDWRJUDSK\� FROXPQ�� DQG� WKH� HOXWHG� SHSWLGHV� DUH� LRQL]HG� E\� HOHFWURVSUD\� �&KRXGKDU\� DQG�

0DQQ��������$�VSHFWUXP�RI�DOO�WKHVH�SHSWLGHV�LV�DFTXLUHG�WR�REWDLQ�WKHLU�PDVV�DQG�LQWHQVLW\��ZKLFK�

LV�UHIHUUHG�WR�DV�WKH�PDVV�VSHFWUXP��06��PRGH��&KRXGKDU\�DQG�0DQQ��������(DFK�HOXWHG�SHSWLGH�

LV�WKHQ�LVRODWHG�DQG�IUDJPHQWHG�D�VHFRQG�WLPH�E\�D�IRUFH�RI�HQHUJ\�VWURQJ�HQRXJK�WR�EUHDN�FKHPLFDO�

ERQGV��&KRXGKDU\�DQG�0DQQ��������7KLV�LV�UHIHUUHG�WR�DV�WKH�06�06�VSHFWUXP��&KRXGKDU\�DQG�

0DQQ��������$�FRPSLOHG�OLVW�RI�WKH�PDVV�DQG�IUDJPHQW�PDVVHV�IRU�HDFK�SHSWLGH�LV�VFDQQHG�DJDLQVW�

D�SURWHLQ�VHTXHQFLQJ�GDWDEDVH�ZKLFK�WKHQ�JLYHV�D� OLVW�RI�SHSWLGHV�DQG�SURWHLQV� �&KRXGKDU\�DQG�

0DQQ� ������� 7KH� LQIHUHQFH� RI� SURWHLQV� GHWHFWHG� IURP� SHSWLGHV� FDQ� EH� GUDZQ� IURP� D� SHSWLGH�

VSHFWUXP�PDWFK��360���)UDQN��������$�360�UHIHUV�WR�WKH�SDLULQJ�RI�DQ�LGHQWLILHG�PDVV�VSHFWUXP�

WR�D�SHSWLGH�IUDJPHQW��)UDQN��������7KH�QXPEHU�RI�SHSWLGH�VSHFWUXP�PDWFKHV�UHIHUV�WR�WKH�WRWDO�

QXPEHU�RI�SHSWLGH�DQG�PDVV�VSHFWUXP�SDLUV�UHFRUGHG�E\�WKH�PDVV�VSHFWURPHWHU��7KLV�QXPEHU�LV�

ODUJHU�WKDQ�WKDW�RI�WKH�QXPEHU�RI�SKRVSKRU\ODWHG�SURWHLQV�VLQFH�VHYHUDO�SHSWLGH�IUDJPHQWV�PD\�EH�

LGHQWLILHG�PXOWLSOH� WLPHV� �)UDQN� ������� 7KH� UHVXOWLQJ� SURWHLQ� OLVW� FDQ� WKHQ� IRUP� WKH� EDVLV� IRU�

ELRORJLFDO�GLVFRYHU\�E\�PDVV�VSHFWURPHWU\��&KRXGKDU\�DQG�0DQQ��������

�
�����7KH�REMHFWLYH�RI�VWXGLHV�GHVFULEHG�LQ�WKLV�WKHVLV�
�

7KH� REMHFWLYH� RI� VWXGLHV� GHVFULEHG� LQ� WKLV� WKHVLV� ZDV� WR� PDNH� D� ILUVW� VWHS� WRZDUGV�

XQGHUVWDQGLQJ� KRZ� UHJXODWHG� SURWHLQ� SKRVSKRU\ODWLRQ�PD\� GHOD\� \HDVW� FKURQRORJLFDO� DJLQJ� LQ�

UHVSRQVH�WR�OLWKRFKROLF�DFLG�WUHDWPHQW���7R�DWWDLQ�WKLV�REMHFWLYH��LQ�VWXGLHV�GHVFULEHG�KHUH��,�XVHG�

PDVV�VSHFWURPHWU\�DVVLVWHG�SURWHRPLFV�WR�LQYHVWLJDWH�SRVVLEOH�FKDQJHV�LQ�SURWHLQ�SKRVSKRU\ODWLRQ�

SDWWHUQV� ZLWKLQ� SXULILHG� SRSXODWLRQV� RI� TXLHVFHQW� DQG� QRQ�TXLHVFHQW� \HDVW� FHOOV� WUHDWHG� ZLWK�

OLWKRFKROLF�DFLG���

�

�



�
�

���

0DWHULDOV�DQG�0HWKRGV�

�

����<HDVW�VWUDLQ��PHGLD�DQG�JURZWK�FRQGLWLRQV�

:LOG�W\SH��:7��VWUDLQ�6DFFKDURP\FHV�FHUHYLVLDH�%7������0$7Į�KLV��ǻ��OHX��ǻ��O\V��

ǻ�� XUD��ǻ��� IURP�7KHUPR�)LVKHU� 6FLHQWLILF�ZDV� JURZQ� LQ�<3�PHGLXP� ����\HDVW� H[WUDFW�� ���

SHSWRQH��LQLWLDOO\�FRQWDLQLQJ�������Z�Y��JOXFRVH�ZLWK���ȝ0�/&$�RU�ZLWKRXW�LW��&HOOV�ZHUH�FXOWXUHG�

DW����&�ZLWK� URWDWLRQDO� VKDNLQJ�DW����UPS� LQ�(UOHQPH\HU� IODVNV�ZLWK�D�³IODVN�YROXPH�PHGLXP�

YROXPH´�UDWLR�RI������

�

�����6HSDUDWLRQ�RI�TXLHVFHQW�DQG�QRQ�TXLHVFHQW�FHOO�SRSXODWLRQV�E\�3HUFROO�GHQVLW\�JUDGLHQW�

FHQWULIXJDWLRQ��

� �� PO� RI� ���� 1D&O� DQG� ��PO� RI� 3HUFROO� VROXWLRQ� ZDV� SODFHG� LQWR� D� ��PO� FRQLFDO�

SRO\SURS\OHQH�FHQWULIXJH�WXEH�DQG�PL[HG�E\�SLSHWWLQJ���PO�RI�WKH�1D&O�3HUFROO�PL[WXUH�ZDV�SXW�

LQWR�IRXU�SRO\DOORPHU�WXEHV�IRU�DQ�0/6����URWRU�IRU�DQ�2SWLPD�0$;�XOWUDFHQWULIXJH�WR�IRUP�IRXU�

3HUFROO�GHQVLW\�JUDGLHQWV��7KH�WXEHV�ZHUH�FHQWULIXJHG�DW��������[�J�IRU����PLQ�DW���&�DW�DQ�2SWLPD�

0$;�XOWUDFHQWULIXJH��$�VDPSOH�RI�\HDVW�FHOOV��XQWUHDWHG�DQG�WUHDWHG�ZLWK�/&$��ZHUH�FROOHFWHG�RQ�

GD\V�������������DQG���RI�FXOWXULQJ��$�IUDFWLRQ�RI�WKH�VDPSOH�ZDV�GLOXWHG�LQ�RUGHU�WR�GHWHUPLQH�WKH�

WRWDO�QXPEHU�RI� FHOOV�SHU�PLOOLOLWHU�RI� FXOWXUH�XVLQJ�D�KHPRF\WRPHWHU��)RU� HDFK�3HUFROO�GHQVLW\�

JUDGLHQW��a���[���A��\HDVW�FHOOV�ZHUH�SODFHG�LQWR���PO�FRQLFDO�SRO\SURS\OHQH�FHQWULIXJH�WXEH�DQG�

SHOOHWHG�E\�FHQWULIXJDWLRQ�DW� ����� USP� IRU���PLQXWHV� DW� URRP� WHPSHUDWXUH��3HOOHWHG�FHOOV�ZHUH�

UHVXVSHQGHG�LQ�����O�RI����P0�7ULV�+&O�EXIIHU��S+������DQG�RYHUODLG�RQWR�WKH�3HUFROO�JUDGLHQW��

:LWK�WKH�RYHUOD\��WKH�3HUFROO�JUDGLHQWV�ZHUH�FHQWULIXJHG�DW�������[�J�IRU����PLQXWHV�DW����&�LQ�DQ�

2SWLPD�0$;�XOWUDFHQWULIXJH�WR�REWDLQ�XSSHU�DQG�ORZHU�IUDFWLRQV��7KHVH�IUDFWLRQV�ZHUH�FROOHFWHG�



�
�

���

LQWR� VHSDUDWH� WXEHV�ZLWK� D�SLSHWWH� DQG�3HUFROO�ZDV� UHPRYHG�E\�ZDVKLQJ� WKH� FHOOV�ZLWK����P0�

7ULV�+&O�EXIIHU��S+������WZR�WLPHV��7KH�FHOOV�ZHUH�UHVXVSHQGHG�LQ����P0�7ULV�+&O�EXIIHU��S+�

�����IRU�IXUWKHU�DQDO\VLV�DQG�VWRUHG�LQ�����&��

�
�����3URWHLQ�SUHSDUDWLRQ�IRU�GLJHVWLRQ�
�
�������*ODVV�EHDG�O\VDWH��
�

)RU�FHOO� O\VLV��XQWUHDWHG�DQG� WUHDWHG�FHOO� IUDFWLRQV�ZHUH�FHQWULIXJHG�DW������� USP�IRU����

VHFRQGV�DW�URRP�WHPSHUDWXUH�DQG����P0�7ULV�+&/�EXIIHU��S+������ZDV�UHPRYHG��7KH�SHOOHW�ZDV�

JHQWO\�UHVXVSHQGHG�LQ����&+$36�O\VLV�EXIIHU�����&+$36�LQ����P0�7ULV�+&O�S+������WZLFH�DQG�

WKHQ�VXEMHFWHG�WR�YLJRURXV�VKDNLQJ�ZLWK�JODVV�EHDGV�IRU����PLQXWHV�DW���&��/\VDWHV�ZHUH�SHOOHWHG�

E\�FHQWULIXJDWLRQ�IRU���PLQ�DW��������[�J�DW���&�DQG�VXSHUQDWDQW�ZDV�FROOHFWHG�LQ�D�SUH�FKLOOHG�

(SSHQGRUI�WXEH��

�
�������%UDGIRUG�SURWHLQ�DVVD\��
�
� %UDGIRUG�SURWHLQ�DVVD\�ZDV�XVHG�WR�HVWLPDWH�WKH�DPRXQW�RI�SURWHLQ�ZLWKLQ�HDFK�O\VDWH��$�

ERYLQH�VHUXP�DOEXPLQ��%6$��VWDQGDUG�FXUYH�ZDV�SUHSDUHG�RQ�WKH�%LR0DWH����VSHFWURSKRWRPHWHU�

E\�7KHUPR�6FLHQWLILF��6DPSOHV�ZHUH�DGGHG�WR��PO�RI��;�%UDGIRUG�5HDJHQW��PL[HG�E\�YRUWH[LQJ�LQ�

DQ�(SSHQGRUI� WXEH�DQG�LQFXEDWHG�IRU����PLQXWHV�DW� URRP�WHPSHUDWXUH��7KH�DEVRUEDQFH�RI�HDFK�

VDPSOH�ZDV�UHDG�DQG�UHFRUGHG�DW�����QP��$SSURSULDWH�YROXPHV�ZHUH�WDNHQ�IRU�HDFK�VDPSOH�EDVHG�

RII�RI�WKH�DEVRUEDQFH�UHDGLQJ���

�
�������3URWHLQ�SUHFLSLWDWLRQ�
�

)RU�SKRVSKRSURWHRPLF�PDVV�VSHFWURPHWU\�VWXGLHV�����J�RI�SURWHLQV�ZDV�WDNHQ�IURP�HDFK�

VDPSOH�� 7KH� H[WUDFWHG� SURWHLQV�ZHUH� SUHFLSLWDWHG�ZLWK� ����7&$� DQG� LQFXEDWHG� RQ� LFH� IRU� ���



�
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���

PLQXWHV��(DFK�VDPSOH�ZDV�FHQWULIXJHG�DW��������[�J�IRU����PLQXWHV�DW���&��7KH�SHOOHW�ZDV�UHWULHYHG�

DQG�ZDVKHG�ZLWK�����DFHWRQH��GULHG�DQG�UHVXVSHQGHG�LQ�WKH�VDPSOH�EXIIHU�IRU�6'6�3$*(��

�������6'6�3$*(��
�
� 7R�SUHSDUH�WKH�SURWHLQ�VDPSOHV�IRU�GLJHVWLRQ��HDFK�VDPSOH�ZDV�UHVXVSHQGHG�LQ�6'6�3$*(�

VDPSOH�EXIIHU�����6'6������*O\FHURO������ȕ�PHUFDSWRHWKDQRO���������EURPRSKHQRO�EOXH�LQ������

P0�7ULV�+&O��S+�������WR�REWDLQ�D�ILQDO�SURWHLQ�FRQFHQWUDWLRQ�RI���J��O�DQG�LQFXEDWHG�DW�URRP�

WHPSHUDWXUH�RYHUQLJKW��6DPSOHV�ZHUH�ORDGHG�WR�DQ�6'6�SRO\DFU\ODPLGH�JHO�DW����9�XQWLO�D�EDQG�

ZDV�IRUPHG�LQ�WKH�UXQQLQJ�JHO��$IWHU�VWDLQLQJ�WKH�UXQQLQJ�JHO�ZLWK�4&�&ROORLGDO�&RRPDVVLH�%OXH�

DQG�GH�VWDLQLQJ��SURWHLQ�EDQGV�ZHUH�FXW�RXW�IURP�WKH�6'6�3$*(�JHO�ZLWK�D�UD]RU�EODGH��

�
�������3URWHLQ�GLJHVWLRQ�DQG�SHSWLGH�H[WUDFWLRQ��
�

3URWHLQ� GLJHVWLRQ� DQG� SHSWLGH� H[WUDFWLRQ� LV� RSWLPL]HG� IURP� WKH� SURWRFROV� SURYLGHG� E\�

&RQFRUGLD�8QLYHUVLW\¶V�&HQWUH�IRU�%LRORJLFDO�$SSOLFDWLRQV�RI�0DVV�6SHFWURPHWU\��&%$06���)RU�

WKH�ILUVW�H[WUDFWLRQ��WKH�JHO�SLHFHV�ZHUH�SODFHG�LQ�LQGLYLGXDO��PO�(SSHQGRUI�WXEHV�DQG�LQFXEDWHG�LQ�

���P0�GLWKLRWKUHLWRO��''7��IRU����PLQV�DW�URRP�WHPSHUDWXUH��''7�ZDV�GLVFDUGHG�DQG�WKH�JHO�

SLHFHV�ZHUH�LQFXEDWHG�LQ����P0�LRGRDFHWDPLGH��,$$��IRU����PLQ�DW�URRP�WHPSHUDWXUH�LQ�WKH�GDUN��

,$$�ZDV�UHPRYHG�DQG�WKH�JHO�SLHFHV�ZHUH�LQFXEDWHG�LQ����P0�DPPRQLXP�ELFDUERQDWH��$%&��DW�

URRP�WHPSHUDWXUH�IRU����PLQXWHV��7KH�$%&�ZDV�UHPRYHG�DQG�WKH�JHO�SLHFHV�ZHUH�LQFXEDWHG�LQ�D�

PL[WXUH�RI����P0�$%&�ZLWK����DFHWRQLWULOH��$&1��IRU����PLQ�DW�URRP�WHPSHUDWXUH��7KH�PL[WXUH�

ZDV�UHPRYHG�DQG�WKH�JHO�SLHFHV�ZHUH�LQFXEDWHG�ZLWK�D�PL[WXUH�RI����P0�$%&�DQG�����$&1�IRU�

���PLQXWHV�DW� URRP�WHPSHUDWXUH��7KH�PL[WXUH�ZDV� UHPRYHG�DQG� WKH�JHO�SLHFHV�ZHUH� LQFXEDWHG�

XQGHU�WKH�VDPH�FRQGLWLRQV��7KH�PL[WXUH�ZDV�UHPRYHG�DQG�WKH�JHO�SLHFHV�ZHUH�LQFXEDWHG�IRU����

PLQXWHV�ZLWK������$&1��*HO�SLHFHV�ZHUH�GULHG�DW����&�DQG�UHK\GUDWHG�ZLWK�������J��O�WU\SVLQ�

LQ����P0�$%&�VROXWLRQ�DQG�LQFXEDWHG�RYHUQLJKW�DW����&��)RU�WKH�VHFRQG�H[WUDFWLRQ��WKH�JHO�SLHFHV�
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ZHUH�LQFXEDWHG�LQ�����$&1�DQG������IRUPLF�DFLG�IRU����PLQXWHV��7KH�VXSHUQDWDQW�ZDV�FROOHFWHG�

DQG�WKH�SUHYLRXV�VWHS�ZDV�UHSHDWHG�WZLFH��7KH�JHO�SLHFHV�ZHUH�QR�ORQJHU�XVHG�DQG�GLVFDUGHG���7KH�

VXSHUQDWDQW� ZDV� GULHG�� DQG� WKH� IRUPHG� SHOOHW� ZDV� IUR]HQ� DW� ����&� XQWLO� SUHSDUDWLRQ� IRU�0DVV�

6SHFWURPHWU\��06��$QDO\VLV��

�
�����3KRVSKRSHSWLGH�HQULFKPHQW�E\�7L2���
�

3KRVSKRSHSWLGH�HQULFKPHQW�SURWRFRO�LV�SURYLGHG�E\�*(�+HDOWKFDUH�/LIH�6FLHQFHV��3HSWLGHV�

ZHUH� UH�GLVVROYHG� LQ� D� ELQGLQJ� EXIIHU� RI� �0� JO\FROLF� DFLG� LQ� ���� DFHWRQLWULOH� ZLWK� ���

WULIOXRURDFHWLF�DFLG��7)$���7LWDQLXP�GLR[LGH��7L2���EHDGV�ZHUH�HTXLOLEUDWHG�ZLWK�ELQGLQJ�EXIIHU�

DQG�WKH�VDPSOH�ZDV�DGGHG��6DPSOH�ZDV�WKHQ�LQFXEDWHG�IRU����PLQXWHV�XQGHU������URWDWLRQ��ZDVKHG��

RQFH�ZLWK�ELQGLQJ�EXIIHU��WKHQ�DJDLQ�ZLWK�����$&1�DQG����7)$��7KH�ERXQG�SHSWLGHV�ZHUH�HOXWHG�

WZLFH� IURP� WKH�EHDGV�XVLQJ����DPPRQLXP�K\GUR[LGH�� S+�����7KH�SKRVSKRSHSWLGH� FRQWDLQLQJ�

HOXDWH�ZDV�FROOHFWHG�DQG�GULHG���

�
�����0DVV�VSHFWURPHWU\��
�

)RU�SKRVSKRSURWHRPLF�DQDO\VLV��SHSWLGHV�ZHUH�UH�GLVVROYHG�LQ����ȝO�RI����DFHWRQLWULOH�DQG�

��� IRUPLF� DFLG� EHIRUH�PDVV� VSHFWURPHWU\� DQDO\VLV�� 7KH� SHSWLGH�PDVV� DQG� IUDJPHQWDWLRQ�ZHUH�

LGHQWLILHG� XVLQJ� ODEHO�IUHH� UHYHUVH�SKDVH� KLJK� SHUIRUPDQFH� OLTXLG� FKURPDWRJUDSK\�� FRXSOHG� WR�

WDQGHP�PDVV�VSHFWURPHWU\�XVLQJ�($6<�Q/&��,,�FRXSOHG�WR�/74�2UELWUDS�9HORV��(DFK�VDPSOH�

ZDV�VXEMHFW�WR�D�WRWDO�UXQ�WLPH�RI����PLQXWHV��ZKHUH�HDFK�SHSWLGH�ZDV�VHSDUDWHG�LQ�DQ�$&1�JUDGLHQW�

DQG�ZLWK�D�FRQVWDQW�VDPSOH�HOXWLRQ�RI�����Q/�SHU�PLQXWH�IURP�D�����ȝ0�FDSLOODU\�FROXPQ�SDFNHG�

ZLWK�&���PRELOH�SKDVH��

�
�
�����6RIWZDUH�
�
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7KHUPR� 3URWHRPH� 'LVFRYHUHU� ���� DQG� 6(48(67�ZHUH� XVHG� WR� VHDUFK� 6DFFKDURP\FHV�

FHUHYLVLDH�GDWDEDVHV��XVLQJ�FXVWRP�ZRUNIORZV�E\�&%$06��5HSRUWHG�SHSWLGHV�DQG�SURWHLQV�KDYH�D�

VHW�IDOVH�GLVFRYHU\�UDWH�������3URWHRPH�'LVFRYHUHU������3'�����ZDV�DOVR�XVHG�WR�JHQHUDWH�ILJXUHV��

VXFK�DV�SULQFLSDO�FRPSRQHQW�DQDO\VLV��3&$��SORW��7KH�SULQFLSDO�FRPSRQHQW�DQDO\VLV�SORW�GHSLFWV�

WKH�UHODWLRQVKLS�RI�GLIIHUHQW�VDPSOHV�WR�RQH�DQRWKHU��6DPSOHV�WKDW�OLH�SK\VLFDOO\�QHDU�HDFK�RWKHU�DUH�

WKH�PRVW�VLPLODU��7KH�FRPSRQHQW�LV�FKRVHQ�E\�3'����VRIWZDUH�DQG�FDQQRW�EH�FKDQJHG��0LFURVRIW�

2IILFH�ZDV�XVHG�WR�SURFHVV�WKH�GDWD�H[SRUWHG�3'����IRU�GDWD�DQDO\VLV�DQG�SUHVHQWDWLRQ�SXUSRVHV���

�
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5HVXOWV�DQG�'LVFXVVLRQ�
�
����1XPEHU�RI�SHSWLGH�VSHFWUXP�PDWFKHV�DQG�SKRVSKRU\ODWHG�SURWHLQV�
�

0DVV� VSHFWURPHWU\�EDVHG� SKRVSKRSURWHRPLFV� UHYHDOHG� WKH� UHFRYHU\� RI� ��������

SKRVSKRU\ODWHG� SURWHLQV� RQ� GLIIHUHQW� GD\V� RI� FXOWXULQJ� �)LJ� ���� 7KH� QXPEHU� SHSWLGH� VSHFWUXP�

PDWFKHV� �360V�� REWDLQHG�ZDV� ��� ������� �����$� ODUJHU� QXPEHU� RI� 360V� WKDQ� WKH� QXPEHU� RI�

SURWHLQV�UHFRYHUHG�PD\�EH�DQ�LQGLFDWLRQ�WKDW�WKH�VDPH�SHSWLGH�IUDJPHQW�ZDV�LGHQWLILHG�UHSHDWHGO\��

%DVHG�RQ�SKRVSKRSURWHRPH�VL]H��SKRVSKRSURWHRPHV�JURXSHG�E\�GD\�YDU\�E\�����SKRVSKRSURWHLQV��

�
�

7LPHSRLQW� 7UHDWPHQW� &HOO�3RSXODWLRQ�
�'HQVLW\�� 1XPEHU�RI�360V� 1XPEHU�RI��

3KRVSKRU\ODWHG�3URWHLQV�

'�� 8QWUHDWHG� +LJK� ������� ����
� � /RZ� ������� ����
� /&$� +LJK� ������� ����
� � /RZ� ������� ����

'�� 8QWUHDWHG� +LJK� ������� ����
� � /RZ� ������� ����
� /&$� +LJK� ������� ����
� � /RZ� ������� ����

'�� 8QWUHDWHG� +LJK� ������� ����
� � /RZ� ������� ����
� /&$� +LJK� ������� ����
� � /RZ� ������� ����

'�� 8QWUHDWHG� +LJK� ������� ����
� � /RZ� ������� ����
� /&$� +LJK� ������� ����
� � /RZ� ������� ����

'�� 8QWUHDWHG� +LJK� ������� ����
� � /RZ� ������� ����
� /&$� +LJK� ������� ����
� � /RZ� ������� ����

�
7DEOH����7DEOH�RI�WKH�QXPEHUV�RI�SHSWLGH�VSHFWUXP�PDWFKHV��360V��DQG�SKRVSKRU\ODWHG�SURWHLQV�IRXQG�LQ�4�DQG�14�
\HDVW�FHOOV�WUHDWHG�ZLWK�/&$�RU�UHPDLQHG�XQWUHDWHG�DQG�WDNHQ�RQ�GLIIHUHQW�GD\V�RI�FXOWXULQJ��
�
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3KRVSKRSURWHLQV� WKDW� DUH� XQLTXH� WR� D� VDPSOH� FDQ� SURYLGH� LQVLJKWIXO� LQIRUPDWLRQ� WR� WKH�

SDWKZD\V�� RUJDQHOOHV� DQG� FHOOXODU� PHFKDQLVPV� WKDW� DUH� EHLQJ� SKRVSKRU\ODWHG� XQGHU� FHUWDLQ�

FRQGLWLRQV��7DEOH���DQG�)LJXUHV���������RXWOLQH� WKH�QXPEHU�RI�SURWHLQV� WKDW� DUH�XQLTXH� WR�KLJK�

GHQVLW\��TXLHVFHQW��DQG�ORZ�GHQVLW\��QRQ�TXLHVFHQW��\HDVW�FHOOV�WUHDWHG�ZLWK�/&$�RQ�GLIIHUHQW�GD\V�

RI�FXOWXUHV���'XULQJ�GD\���DQG�GD\����ERWK�GD\V�RI�WKH�ORJDULWKPLF�SKDVH��WKH�QXPEHU�RI�XQLTXH�

SURWHLQV� RI� ORZ�GHQVLW\� XQWUHDWHG� FHOOV� LV� ODUJHU� WKDQ� WKRVH� RI� KLJK� GHQVLW\��'XULQJ� GD\� ��� WKH�

QXPEHU�RI�XQLTXH�SURWHLQV�LQ�ERWK�FHOO�SRSXODWLRQV�DUH�VLPLODU��'XULQJ�GD\����D�WLPH�SRLQW�UHIOHFWLQJ�

WKH�SRVW�GLDX[LF�SKDVH��WKH�SKRVSKRSURWHRPH�RI�KLJK�GHQVLW\�FHOOV�FRQWDLQV�GRXEOH�WKH�QXPEHU�RI�

XQLTXH�SURWHLQV� WKDQ� WKDW�RI� WKH� ORZ�GHQVLW\�DQG�GD\����D� WLPHSRLQW� DW�ZKLFK�PRVW�FHOOV�DUH� LQ�

VWDWLRQDU\�SKDVH��WKH�SKRVSKRSURWHRPH�RI�KLJK�GHQVLW\�FHOOV�LV�IRXU�WLPHV�ODUJHU�WKDQ�WKRVH�RI�ORZ�

GHQVLW\�FHOOV��

7LPHSRLQW� &HOO�3RSXODWLRQ�
�'HQVLW\��

7RWDO�1XPEHU�RI�
8QLTXH�3URWHLQV�

7RWDO�1XPEHU�RI�
3URWHLQV�LQ�6DPSOH�

'�� +LJK� ���� ����
� /RZ� ���� ����

'�� +LJK� ��� ����
� /RZ� ���� ����

'�� +LJK� ���� ����
� /RZ� ���� ����

'�� +LJK� ���� ����
� /RZ� ��� ����

'�� +LJK� ���� ����
� /RZ� ��� ����

7DEOH�����7DEOH�RI�WKH�QXPEHU�RI�SKRVSKRSURWHLQV�XQLTXH�WR�KLJK�GHQVLW\�DQG�ORZ�GHQVLW\�\HDVW�FHOOV�WUHDWHG�ZLWK�/&$�
DQG�WDNHQ�RQ�GLIIHUHQW�GD\V�RI�FXOWXULQJ��
�
�
�
�
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)LJXUH�����DQG�)LJXUH������9HQQ�'LDJUDP�RI�WKH�QXPEHU�
RI�SKRVSKRSURWHLQV�FRPPRQ�DQG�XQLTXH�WR�KLJK�GHQVLW\�DQG�ORZ�GHQVLW\�\HDVW�FHOOV�WUHDWHG�ZLWK�/&$�DQG�WDNHQ�RQ�
GD\���DQG�GD\����
�

)LJXUH�����DQG�)LJXUH������9HQQ�'LDJUDP�RI�WKH�QXPEHU�RI�SKRVSKRSURWHLQV�FRPPRQ�DQG�XQLTXH�WR�KLJK�GHQVLW\�DQG�
ORZ�GHQVLW\�\HDVW�FHOOV�WUHDWHG�ZLWK�/&$�DQG�WDNHQ�RQ�GD\���DQG�GD\����
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
)LJXUH�����9HQQ�'LDJUDP�RI�WKH�QXPEHU�RI�SKRVSKRSURWHLQV�FRPPRQ�DQG�XQLTXH�WR�KLJK�GHQVLW\�DQG�ORZ�GHQVLW\�\HDVW�
FHOOV�WUHDWHG�ZLWK�/&$�DQG�WDNHQ�RQ�GD\����
�

�



�
�

���

7DEOH� ���� DQG� )LJXUHV� ��������� RXWOLQH� WKH� QXPEHU� RI� SURWHLQV� WKDW� DUH� XQLTXH� WR� KLJK�

GHQVLW\��TXLHVFHQW��\HDVW�FHOOV�WUHDWHG�ZLWK�RU�ZLWKRXW�/&$�RQ�GLIIHUHQW�GD\V�RI�FXOWXUHV��'XULQJ�

GD\���DQG���WKH�QXPEHU�RI�XQLTXH�SURWHLQV�RI�XQWUHDWHG�KLJK�GHQVLW\�FHOOV�LV�ODUJHU�WKDQ�WKRVH�RI�

FHOOV�WUHDWHG�ZLWK�/&$��'XULQJ�GD\����WKH�QXPEHU�RI�XQLTXH�SURWHLQV�LQ�ERWK�FHOO�SRSXODWLRQV�DUH�

VLPLODU��'XULQJ�GD\����WKH�SKRVSKRSURWHRPH�RI�KLJK�GHQVLW\�FHOOV�WUHDWHG�ZLWK�/&$�FRQWDLQV�GRXEOH�

WKH�QXPEHU�RI�XQLTXH�SURWHLQV�WKDQ�WKDW�RI�WKH�XQWUHDWHG�FHOOV�DQG�GD\���WKH�SKRVSKRSURWHRPH�RI�

KLJK�GHQVLW\�FHOOV�LV�WKLUW\�WLPHV�ODUJHU�WKDQ�WKRVH�RI�ORZ�GHQVLW\�FHOOV��

7LPHSRLQW� &RORU� 7UHDWPHQW�
7RWDO�1XPEHU�
RI�8QLTXH�
3URWHLQV�

7RWDO�1XPEHU�
RI�3URWHLQV�LQ�

6DPSOH�

'�� � 8QWUHDWHG� ���� ����

� � /&$� ��� ����
'�� � 8QWUHDWHG� ���� ����

� � /&$� ���� ����
'�� � 8QWUHDWHG� ���� ����

� � /&$� ���� ����
'�� � 8QWUHDWHG� ��� ����

� � /&$� ���� ����
'�� � 8QWUHDWHG� ��� ����

� � /&$� ���� ����
7DEOH�����7DEOH�RI�WKH�QXPEHU�RI�SKRVSKRSURWHLQV�FRPPRQ�DQG�XQLTXH�WR�KLJK�GHQVLW\�\HDVW�FHOOV�WUHDWHG�ZLWK�/&$�
RU�UHPDLQHG�XQWUHDWHG�DQG�WDNHQ�RQ�GLIIHUHQW�GD\V�RI�FXOWXULQJ��
�
�
�
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)LJXUHV�����DQG������9HQQ�'LDJUDP�RI�WKH�QXPEHU�RI�SKRVSKRSURWHLQV�FRPPRQ�DQG�XQLTXH�WR�KLJK�GHQVLW\�\HDVW�
FHOOV�WUHDWHG�ZLWK�/&$�RU�UHPDLQHG�XQWUHDWHG�DQG�WDNHQ�RQ�GD\���DQG�GD\����

�

�
)LJXUHV�����DQG������9HQQ�'LDJUDP�RI�WKH�QXPEHU�RI�SKRVSKRSURWHLQV�FRPPRQ�DQG�XQLTXH�WR�KLJK�GHQVLW\�\HDVW�
FHOOV�WUHDWHG�ZLWK�/&$�RU�UHPDLQHG�XQWUHDWHG�DQG�WDNHQ�RQ�GD\���DQG�GD\����
�
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�
)LJXUHV�������9HQQ�'LDJUDP�RI�WKH�QXPEHU�RI�SKRVSKRSURWHLQV�FRPPRQ�DQG�XQLTXH�WR�KLJK�GHQVLW\�\HDVW�FHOOV�
WUHDWHG�ZLWK�/&$�RU�UHPDLQHG�XQWUHDWHG�DQG�WDNHQ�RQ�GD\����
�
�
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����3ULQFLSDO�FRPSRQHQW�DQDO\VLV�SORW�SKRVSKRU\ODWHG�SURWHLQV�
�
3KRVSKRSURWHRPH� VL]H� VKRZV� WKH� WRWDO� QXPEHU� RI� SURWHLQV� ZLWKLQ� D� SKRVSKRSURWHRPH��

+RZHYHU�� VL]H� LV� QRW� WKH� RQO\� ZD\� WR� FRPSDUH� SKRVSKRSURWHRPHV�� 7KH� GDWD� LQ� WKH� SULQFLSDO�

FRPSRQHQW�DQDO\VLV�SORW�VKRZV�WKDW�VDPSOHV�WKDW�OLH�SK\VLFDOO\�QHDU�HDFK�RWKHU�RQ�WKH�SORW�DUH�PRVW�

VLPLODU��(DFK�VDPSOH�LV�LGHQWLILHG�RQ�)LJXUH���E\�GD\��GHQVLW\�DQG�WUHDWPHQW��7R�IXUWKHU�FKDUDFWHUL]H�

WKH�UHODWLRQVKLS�RI�HDFK�SKRVSKRSURWHRPH��HDFK�VDPSOH�LV�LGHQWLILHG�VROHO\�E\�GHQVLW\��WUHDWPHQW�

DQG�WLPHSRLQW�LQ�ILJXUHV������DQG���UHVSHFWLYHO\��)LJXUH���GHSLFWV�WKDW�SKRVSKRSURWHRPHV�FRPSRVHG�

RI�KLJK�GHQVLW\��TXLHVFHQW��FHOOV�DUH�VKLIWHG�ULJKW��ZKHUHDV�SKRVSKRSURWHRPHV�FRPSRVHG�RI�ORZ�

GHQVLW\��QRQ�TXLHVFHQW�FHOOV��DUH�VKLIWHG� OHIW��ZLWK�RYHUODS� LQ� WKH�FHQWHU��7KLV�PD\�LQGLFDWH� WKDW�

WKHUH�DUH�VLPLODULWLHV�DQG�VOLJKW�GLIIHUHQFHV�LQ�WKH�FRPSRVLWLRQ�RI�SKRVSKRSURWHRPHV�RI�TXLHVFHQW�

FHOOV� DQG� QRQ�TXLHVFHQW� FHOOV�� EDVHG� RQ� WKH� FRPSRQHQW� RI� WKLV� SORW�� )LJXUH� �� FRPSDUHV� WKH�

SKRVSKRSURWHRPHV�E\�WUHDWPHQW��7KH�PDMRULW\�RI�WKH�SKRVSKRSURWHRPHV�RI�XQWUHDWHG�VDPSOHV�OLH�

WRZDUGV�WKH�XSSHU�DQG�ORZHU�ULJKW�RI�WKH�SORW��DQG�WKH�PDMRULW\�RI�WKH�SKRVSKRSURWHRPHV�RI�/&$��

WUHDWHG�VDPSOHV�DUH�SODFHG�LQ�WKH�WRS�DQG�ERWWRP�OHIW��7KLV�LOOXVWUDWHV�WKDW�WKH�SKRVSKRSURWHRPHV�

)LJXUH����*UDSK�RI�WKH�SULQFLSDO�FRPSRQHQW�DQDO\VLV�RI�SKRVSKRU\ODWHG�SURWHLQV�IRXQG�LQ�KLJK�GHQVLW\�DQG�ORZ�GHQVLW\�
\HDVW�FHOOV�WUHDWHG�ZLWK�/&$�RU�UHPDLQHG�XQWUHDWHG�DQG�WDNHQ�RQ�GLIIHUHQW�GD\V�RI�FXOWXULQJ�LGHQWLILHG�E\�GHQVLW\��
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DUH� VLPLODU� LQ� /&$� WUHDWHG� VDPSOHV� RI� KLJK� DQG� ORZ� GHQVLW\� DFURVV� GLIIHUHQW� GD\V�� DV�ZHOO� DV�

XQWUHDWHG�VDPSOHV��)LJXUH���VKRZV�WKH�GLIIHUHQFHV�LQ�SKRVSKRSURWHRPHV�E\�WLPH�SRLQW��VKRZLQJ���

WKDW�SKRVSKRSURWHRPHV�RI�VDPSOHV�FXOWXUHG�RQ�WKH�VDPH�GD\�DUH�PRVW�VLPLODU�WR�RQH�DQRWKHU��

�

�
)LJXUH����*UDSK�RI�WKH�SULQFLSDO�FRPSRQHQW�DQDO\VLV�RI�SKRVSKRU\ODWHG�SURWHLQV�IRXQG�LQ�KLJK�GHQVLW\�DQG�ORZ�GHQVLW\�
\HDVW�FHOOV�WUHDWHG�ZLWK�/&$�RU�UHPDLQHG�XQWUHDWHG�DQG�WDNHQ�RQ�GLIIHUHQW�GD\V�RI�FXOWXULQJ�LGHQWLILHG�E\�WUHDWPHQW��
�

)LJXUH����*UDSK�RI�WKH�SULQFLSDO�FRPSRQHQW�DQDO\VLV�RI�SKRVSKRU\ODWHG�SURWHLQV�IRXQG�LQ�KLJK�GHQVLW\�DQG�ORZ�GHQVLW\�
\HDVW�FHOOV�WUHDWHG�ZLWK�/&$�RU�UHPDLQHG�XQWUHDWHG�DQG�WDNHQ�RQ�GLIIHUHQW�GD\V�RI�FXOWXULQJ�LGHQWLILHG�E\�WLPHSRLQW��
�
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)LJXUH����*UDSK�RI�WKH�SULQFLSDO�FRPSRQHQW�DQDO\VLV�RI�SKRVSKRU\ODWHG�SURWHLQV�IRXQG�LQ�KLJK�GHQVLW\�DQG�ORZ�GHQVLW\�
\HDVW�FHOOV�WUHDWHG�ZLWK�/&$�RU�UHPDLQHG�XQWUHDWHG�DQG�WDNHQ�RQ�GLIIHUHQW�GD\V�RI�FXOWXULQJ��
�
����&HOOXODU�ORFDOL]DWLRQ�RI�SKRVSKRU\ODWHG�SURWHLQV�

� �
$QRWKHU�ZD\� RI� FKDUDFWHUL]LQJ� D� SKRVSKRSURWHRPH� LV� E\� REVHUYLQJ� WKH� ORFDWLRQ� RI� WKH�

SKRVSKRU\ODWHG� SURWHLQV� ZLWKLQ� D� FHOO�� )LJXUHV� �������� GLVSOD\� WKH� FHOOXODU� ORFDOL]DWLRQV�

SKRVSKRU\ODWHG�SURWHLQV� LQ�KLJK�GHQVLW\�DQG�ORZ�GHQVLW\�\HDVW�FHOOV� WKDW�DUH�HLWKHU�XQWUHDWHG�RU�

WUHDWHG�ZLWK�/&$�RQ�GLIIHUHQW�GD\V��$FURVV� DOO��� WLPHSRLQWV�� WKH� DEXQGDQFH�RI�SKRVSKRU\ODWHG�

SURWHLQV� LV� IRXQG� SULQFLSDOO\� LQ� WKH� F\WRSODVP�� IROORZHG� E\� WKH� QXFOHXV�� FHOO� PHPEUDQH��

PLWRFKRQGULRQ� DQG� HQGRSODVPLF� UHWLFXOXP�� 6LJQDOOLQJ� QHWZRUNV� DUH� RIWHQ� QRW� OLPLWHG� WR� RQH�

ORFDWLRQ��EXW�UDWKHU�FRQQHFW�GLIIHUHQW�DUHDV�RI�WKH�FHOO�IRU�FRQVWDQW�FRPPXQLFDWLRQ��([WHUQDO�IDFWRUV�

DFW�DV�JR�VLJQDOV�ZKLFK�HOLFLW�FDVFDGHV�RI�SKRVSKRU\ODWLRQ�HYHQWV�LQ�WKHVH�QHWZRUNV��+LJK�DQG�ORZ�

GHQVLW\�FHOOV�WUHDWHG�ZLWK�/&$�VKRZ�PRUH�SKRVSKRU\ODWHG�SURWHLQV�LQ�WKH�PLWRFKRQGULRQ�DQG�WKH�

HQGRSODVPLF� UHWLFXOXP�FRPSDUHG� WR�XQWUHDWHG�FHOOV��KRZHYHU� WKH�GLIIHUHQFH� LV�QRW� VLJQLILFDQWO\�

ODUJH��/&$�LV�NQRZQ�WR�LQGXFH�VWUHVV�UHODWHG�SDWKZD\V�LQ�ERWK�PLWRFKRQGULRQ�DQG�HQGRSODVPLF�

UHWLFXOXP��ZKLFK�PD\�DFFRXQW�IRU�WKLV�VOLJKW�YDULDQFH��

�
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�
)LJXUH�����*UDSK�ZLWK�WKH�GDWD�RQ�WKH�FHOOXODU�ORFDOL]DWLRQ�RI�SKRVSKRU\ODWHG�SURWHLQV�IRXQG�LQ�4�DQG�14�\HDVW�FHOOV�
WUHDWHG�ZLWK�/&$�RU�UHPDLQHG�XQWUHDWHG�DQG�WDNHQ�RQ�GD\����
�

�
)LJXUH�����*UDSK�ZLWK�WKH�GDWD�RQ�WKH�FHOOXODU�ORFDOL]DWLRQ�RI�SKRVSKRU\ODWHG�SURWHLQV�IRXQG�LQ�4�DQG�14�\HDVW�FHOOV�
WUHDWHG�ZLWK�/&$�RU�UHPDLQHG�XQWUHDWHG�DQG�WDNHQ�RQ�GD\����
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)LJXUH�����*UDSK�ZLWK�WKH�GDWD�RQ�WKH�FHOOXODU�ORFDOL]DWLRQ�RI�SKRVSKRU\ODWHG�SURWHLQV�IRXQG�LQ�4�DQG�14�\HDVW�FHOOV�
WUHDWHG�ZLWK�/&$�RU�UHPDLQHG�XQWUHDWHG�DQG�WDNHQ�RQ�GD\����
�
�

�
)LJXUH�����*UDSK�ZLWK�WKH�GDWD�RQ�WKH�FHOOXODU�ORFDOL]DWLRQ�RI�SKRVSKRU\ODWHG�SURWHLQV�IRXQG�LQ�4�DQG�14�\HDVW�FHOOV�
WUHDWHG�ZLWK�/&$�RU�UHPDLQHG�XQWUHDWHG�DQG�WDNHQ�RQ�GD\����
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)LJXUH�����*UDSK�ZLWK�WKH�GDWD�RQ�WKH�FHOOXODU�ORFDOL]DWLRQ�RI�SKRVSKRU\ODWHG�SURWHLQV�IRXQG�LQ�4�DQG�14�\HDVW�FHOOV�
WUHDWHG�ZLWK�/&$�RU�UHPDLQHG�XQWUHDWHG�DQG�WDNHQ�RQ�GD\����
�
�

����1RYHO�SKRVSKRU\ODWLRQ�VLWHV�DQG�SKRVSKRU\ODWHG�SURWHLQV�DQG�WKHLU�NQRZQ�NLQDVHV��

DQG�SKRVSKDWDVHV�

�

0DVV� VSHFWURPHWU\� EDVHG� SKRVSKRSURWHRPLFV� LV� D� YDOXDEOH� WRRO� LQ� WKH� LGHQWLILFDWLRQ� RI�

SKRVSKRU\ODWLRQ� VLWHV� DQG� SKRVSKRU\ODWHG� SURWHLQV�� 7DEOH� ���� RXWOLQHV� WKH� WRWDO� QXPEHU� RI�

SKRVSKRU\ODWLRQ�VLWHV�GLVFRYHUHG�E\� WKH�XVH�RI�PDVV� VSHFWURPHWU\�DQG�7DEOH�����SUHVHQWV�HDFK�

SKRVSKRU\ODWLRQ� VLWH� DQG� WKHLU� UHODWHG� SURWHLQ�� ,Q� WRWDO�� ���� QRYHO� SKRVSKRU\ODWLRQ� VLWHV� ZHUH�

GLVFRYHUHG�RQ�����GLIIHUHQW�SURWHLQV��7DEOH��������� LWHPL]HV� WKH�SURWHLQV� WKDW�ZHUH�IRXQG�WR�EH�

SKRVSKRU\ODWHG�DQG�WKH�NQRZQ�NLQDVHV�DQG�SKRVSKDWDVHV�WKDW�SKRVSKRU\ODWH�DQG�GHSKRVSKRU\ODWH�

WKHP�RI�KLJK��DQG�ORZ�GHQVLW\�FHOOV�WUHDWHG�ZLWK�/&$�RQ�GLIIHUHQW�GD\V��
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,Q�VDPSOHV�WUHDWHG�ZLWK�/&$��WKH�PRVW�DEXQGDQW�SKRVSKDWDVH�NQRZQ�WR�GHSKRVSKRU\ODWH�

WKH�SKRVSKRVLWHV�GLVFRYHUHG�ZHUH�6,7���33+���DQG�&03��DFURVV�DOO���WLPHSRLQWV�LQ�KLJK�DQG�ORZ�

GHQVLW\�FHOOV��:KHQ�XQVXSSUHVVHG��6,7��KDV�NH\� UROHV� LQ� WKH�SURJUHVVLRQ�RI� WKH�FHOO�F\FOH��DQG�

UHVSRQGV�WR�QXWULHQW�DYDLODELOLW\�YLD�725&���:RRGDFUH�HW�DO���������7KH�IXQFWLRQ�RI�33+���DQG�

LW¶V�KRPRORJXH�33+���DUH�VWLOO�XQNQRZQ��KRZHYHU�VWXGLHV�LQFOXGLQJ�WKHVH�SURWHLQV�KDYH�VKRZQ�

WKDW� LQ�\HDVW� WKH�DFWLYDWLRQ�D�PXWDWLRQ� LQ�33+��� OHDGV� WR�DEQRUPDO�FHOO� VWUXFWXUH� �5RQQH�HW�DO��

�������&03��LV�D�SDUW�RI�WKH�SURWHLQ�NLQDVH�IDPLO\�WKDW�LV�DFWLYDWHG�E\�FDOFLXP�DQG�FDOPRGLXP��

&DOFLXP� �&D���� LV� NQRZQ� WR� EH� D� NH\�PHVVHQJHU�PROHFXOH� LQ� VLJQDOOLQJ� SDWKZD\V� DQG� LV� DOVR�

LPSRUWDQW�IRU�WKH�JURZWK�DQG�SUROLIHUDWLRQ�RI�FDQFHU�FHOOV��%U]R]RZVNL�DQG�6NHOGLQJ���������

,Q� VDPSOHV� WUHDWHG� ZLWK� /&$�� WKH� PRVW� DEXQGDQW� NLQDVHV� NQRZQ� WR� SKRVSKRU\ODWH� WKH�

SKRVSKRVLWHV�GLVFRYHUHG�ZHUH�&'&����0&.���0(&��DQG�&/%��DFURVV�DOO���WLPHSRLQWV�LQ�KLJK��

DQG� ORZ�GHQVLW\� FHOOV�� 2WKHU� SURPLQHQW� NLQDVHV� LQFOXGH� 725��� 61)�� DQG� 5$'���� &'&� LV�

LPSRUWDQW� IRU�FHOO� F\FOH� UHJXODWLRQ��ZKLOH�0&.�� LV� DFWLYH� LQ� WKH�FHOO� LQ� UHVSRQVH� WR� VWUHVV� DQG�

DFWLYDWHV�WKH�FDOFLQHXULQ�VLJQDOOLQJ�SDWKZD\��ZKLFK�LV�GHSHQGHQW�RQ�FDOPRGXOLQ��3DUN�HW�DO���������
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F\FOH�DUUHVW��/DQ]�HW�DO���������&/%��LV�DOVR�D�SURWHLQ�WKDW�LV�LQYROYHG�LQ�WKH�FHOO�F\FOH��SDUWLFXODUO\�

LQ�DLGLQJ�LQ�WKH�WUDQVLWLRQ�IURP�*��WR�0��0DKHU�HW�DO���������,W�LV�NQRZQ�WKDW�/&$�FDXVHV�PLOG�

F\WRWR[LFLW\�ZLWKLQ�FHOOV��WKHUHIRUH�WKH�DEXQGDQFH�RI�SURWHLQV�WR�FRPEDW�FHOO�GDPDJH�DQG�UHJXODWH�

WKH�FHOO�F\FOH�LV�SODXVLEOH���
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([SHULPHQW���
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'LVFRYHUHG�LQ�%RWK�

([SHULPHQWV�
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6KDUHG�E\�%RWK�
([SHULPHQWV�

'LVFRYHUHG�3KRVSKRVLWHV�
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7DEOH�����7RWDO�QXPEHU�RI�SKRVSKRU\ODWLRQ�VLWHV�GLVFRYHUHG�E\�PDVV�VSHFWURPHWU\�LQ�KLJK��DQG�ORZ�GHQVLW\�FHOOV�
WUHDWHG�ZLWK�RU�ZLWKRXW�/&$�RQ�GLIIHUHQW�GD\V�RI�FXOWXULQJ�
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LQ�WKH�IROORZLQJ�SDWWHUQV��)LUVW��WKH�QXPEHU�RI�SKRVSKRU\ODWHG�SURWHLQV�LQFUHDVHV�LQ�TXLHVFHQW�\HDVW�

FHOO�SRSXODWLRQV�LQ�FRPSDULVRQ�WR�QRQ�TXLHVFHQW�FHOOV�WUHDWHG�ZLWK�/&$�DQG�XQWUHDWHG�TXLHVFHQW�

FHOOV�� 6HFRQG�� SKRVSKRSURWHRPHV� RI� VLPLODU� WUHDWPHQWV� DUH� VKDUH� FRPPRQDOLW\� DQG� /&$� DOVR�

LQFUHDVHV� WKH� DPRXQW� RI� SKRVSKRU\ODWHG� SURWHLQV� LQ� WKH� F\WRSODVP�� QXFOHXV��PLWRFKRQGULD� DQG�

HQGRSODVPLF�UHWLFXOXP�DFURVV�GLIIHUHQW�GD\V�RI�FXOWXULQJ�LQ�ERWK�TXLHVFHQW�DQG�QRQ�TXLHVFHQW�FHOOV��

7KURXJK� WKH�XVH�RI�PDVV� VSHFWURPHWU\�EDVHG�SKRVSKRSURWHRPLFV�� ,�KDYH�GLVFRYHUHG�����QRYHO�

SKRVSKRU\ODWLRQ�VLWHV�DQG�REVHUYHG�NLQDVHV�VXFK�DV�&'&����0&.��DQG�&/%���ZKLFK�DUH�NQRZQ�

WR�EH�LQYROYHG�LQ�VLJQDOOLQJ�SDWKZD\V�DQG�FHOO�UHJXODWLRQ�DQG�SKRVSKDWDVHV�VXFK�DV�6,7���33+����

&03��ZKLFK�DUH�LQYROYHG�LQ�WKH�UHJXODWLRQ�RI�WKH�FHOO�F\FOH��0DVV�VSHFWURPHWU\�EDVHG�SURWHRPLFV�

KDV�HOHYDWHG�RXU�NQRZOHGJH�RI�WKH�PHFKDQLVPV�WKDW�FRQWURO�FHOOXODU�JURZWK�DQG�DJLQJ��DQG�VWLOO�

WKHUH�DUH�PDQ\�GHWDLOV�ZLWKLQ�WKLV�LQWULFDWH�WDSHVWU\�WR�EH�UHYHDOHG��:LWK�WKH�ULVH�RI�JOREDO�GLVHDVHV��

FRPELQLQJ�WKH�VWXG\�RI�VHFRQGDU\�FRPSRXQGV�DQG�VLJQDOOLQJ�QHWZRUNV�RSHQV�XS�SRVVLELOLWLHV�IRU�

WKH�GHYHORSPHQW�RI�DQWL�DJLQJ� WKHUDSLHV�DQG� UHYHDOV� WR�XV� WKDW� DOWKRXJK�DJLQJ� LV� LQHYLWDEOH�RXU�

�FHOOXODU��DELOLW\�WR�DGDSW�LV�ZKDW�DOORZV�XV�WR�WKULYH��
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5SR��S�DQG�WKH�&�WHUPLQDO�UHSHDW�GRPDLQ�RI�
6SW�S��UHFUXLWV�6SW�S�WR�WKH�&7'�DW�WKH�RQVHW�
RI�WUDQVFULSWLRQ��UHJXODWHG�E\�&DN�S��VLPLODU�

WR�PHWD]RDQ�&'.��SURWHLQV�
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*O\FRJHQ�V\QWKDVH��H[SUHVVLRQ�LQGXFHG�E\�
JOXFRVH�OLPLWDWLRQ��QLWURJHQ�VWDUYDWLRQ��

HQYLURQPHQWDO�VWUHVV��DQG�HQWU\�LQWR�VWDWLRQDU\�
SKDVH��*6<��KDV�D�SDUDORJ��*6<���WKDW�DURVH�

IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ��
UHORFDOL]HV�IURP�QXFOHXV�WR�F\WRSODVPLF�IRFL�

XSRQ�'1$�UHSOLFDWLRQ�VWUHVV�
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6LJQDO�WUDQVGXFLQJ�0(.�NLQDVH��LQYROYHG�LQ�
SKHURPRQH�UHVSRQVH�DQG�

SVHXGRK\SKDO�LQYDVLYH�JURZWK�SDWKZD\V�
ZKHUH�LW�SKRVSKRU\ODWHV�6WH�S��DQG�WKH�KLJK�

RVPRODULW\�UHVSRQVH�SDWKZD\��YLD�
SKRVSKRU\ODWLRQ�RI�3EV�S��UHJXODWHG�E\�
6WH��S�DQG�6WH��S��SURWHLQ�DEXQGDQFH�
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LQFUHDVHV�LQ�UHVSRQVH�WR�'1$�UHSOLFDWLRQ�
VWUHVV�

� � � 6���� 67(��� � � ���
� � � 7���� 67(��� � � ���

66'��

7UDQVODWLRQDO�UHSUHVVRU�ZLWK�D�UROH�LQ�SRODU�
JURZWK�DQG�ZDOO�LQWHJULW\��UHJXODWHG�E\�&EN�S�

SKRVSKRU\ODWLRQ�WR�HIIHFW�EXG�VSHFLILF�
WUDQVODWLRQDO�FRQWURO�DQG�ORFDOL]DWLRQ�RI�

VSHFLILF�P51$V��LQWHUDFWV�ZLWK�725�SDWKZD\�
FRPSRQHQWV��FRQWDLQV�D�IXQFWLRQDO�1�WHUPLQDO�

QXFOHDU�ORFDOL]DWLRQ�VHTXHQFH�DQG�
QXFOHRF\WRSODVPLF�VKXWWOLQJ�DSSHDUV�WR�EH�

FULWLFDO�WR�6VG�S�IXQFWLRQ�
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+�$�+�%�GLPHUV�RU�KLVWRQH�YDULDQW�GLPHUV�
IURP�DVVHPEOHG�QXFOHRVRPHV��LQYROYHG�LQ�WKH�
WUDQVSRUW�RI�+�$�DQG�+�%�KLVWRQHV�WR�WKH�
QXFOHXV��UHTXLUHG�IRU�WKH�UHJXODWLRQ�RI�
PLFURWXEXOH�G\QDPLFV�GXULQJ�PLWRVLV��

LQWHUDFWV�ZLWK�PLWRWLF�F\FOLQ�&OE�S��FRQWUROV�
EXG�PRUSKRJHQHVLV��SKRVSKRU\ODWHG�E\�&.���
SURWHLQ�DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�

'1$�UHSOLFDWLRQ�VWUHVV�
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1HJDWLYH�UHJXODWRU�RI�WKH�+����$73DVH�
3PD�S��VWUHVV�UHVSRQVLYH�SURWHLQ��

K\GURSKRELF�SODVPD�PHPEUDQH�ORFDOL]HG��
LQGXFHG�E\�KHDW�VKRFN��HWKDQRO�WUHDWPHQW��
ZHDN�RUJDQLF�DFLG��JOXFRVH�OLPLWDWLRQ��DQG�

HQWU\�LQWR�VWDWLRQDU\�SKDVH�
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ULERVRPH�DVVRFLDWHG�GHJUDGDWLRQ��ULERSKDJ\��
KRPRW\SLF�(5�PHPEUDQH�IXVLRQ��6&)�
FRPSOH[�GLVDVVHPEO\��FHOO�ZDOO�LQWHJULW\�

GXULQJ�KHDW�VWUHVV��DQG�WHORPHUDVH�UHJXODWLRQ��
PRELOL]HV�PHPEUDQH�DQFKRUHG�WUDQVFULSWLRQ�

IDFWRUV�E\�UHJXODWHG�8E�SURWHDVRPH�
GHSHQGHQW�SURFHVVLQJ��583���KXPDQ�RUWKRORJ�

9&3�FRPSOHPHQWV�D�FGF���PXWDQW�
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*O\FRJHQ�V\QWKDVH��H[SUHVVLRQ�LQGXFHG�E\�
JOXFRVH�OLPLWDWLRQ��QLWURJHQ�VWDUYDWLRQ��KHDW�
VKRFN��DQG�VWDWLRQDU\�SKDVH��DFWLYLW\�UHJXODWHG�

E\�F$03�GHSHQGHQW��6QI�S�DQG�3KR��S�
NLQDVHV�DV�ZHOO�DV�E\�WKH�*DF�S�*OF�S�

SKRVSKDWDVH��*6<��KDV�D�SDUDORJ��*6<���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ��
UHORFDOL]HV�IURP�F\WRSODVP�WR�SODVPD�
PHPEUDQH�XSRQ�'1$�UHSOLFDWLRQ�VWUHVV�
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7UDQVFULSWLRQ�IDFWRU�LQYROYHG�LQ�JOXFRVH�
UHSUHVVLRQ��VHTXHQFH�VSHFLILF�'1$�ELQGLQJ�
SURWHLQ�FRQWDLQLQJ�WZR�&\V�+LV��]LQF�ILQJHU�
PRWLIV��UHJXODWHG�E\�WKH�61)��NLQDVH�DQG�WKH�
*/&��SKRVSKDWDVH��UHJXODWHV�ILODPHQWRXV�
JURZWK�DORQJ�ZLWK�0LJ�S�LQ�UHVSRQVH�WR�
JOXFRVH�GHSOHWLRQ��DFWLYDWHG�LQ�VWRFKDVWLF�
SXOVHV�RI�QXFOHDU�ORFDOL]DWLRQ��VKXWWOLQJ�

EHWZHHQ�F\WRVRO�DQG�QXFOHXV�GHSHQGLQJ�RQ�
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H[WHUQDO�JOXFRVH�OHYHOV�DQG�LWV�
SKRVSKRU\ODWLRQ�VWDWH�
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1RQ�HVVHQWLDO�SURWHLQ�RI�XQNQRZQ�IXQFWLRQ��
H[SUHVVLRQ�LQGXFHG�LQ�UHVSRQVH�WR�KHDW�VWUHVV��
)81���KDV�D�SDUDORJ��<25���:��WKDW�DURVH�

IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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�������SURWHLQ��PDMRU�LVRIRUP��FRQWUROV�
SURWHRPH�DW�SRVW�WUDQVFULSWLRQDO�OHYHO��ELQGV�
SURWHLQV�DQG�'1$��LQYROYHG�LQ�UHJXODWLRQ�RI�
H[RF\WRVLV��YHVLFOH�WUDQVSRUW��5DV�0$3.�DQG�
UDSDP\FLQ�VHQVLWLYH�VLJQDOLQJ��DJJUHVRPH�
IRUPDWLRQ��VSLQGOH�SRVLWLRQ�FKHFNSRLQW��

SURWHLQ�LQFUHDVHV�LQ�DEXQGDQFH�DQG�UHODWLYH�
GLVWULEXWLRQ�WR�WKH�QXFOHXV�LQFUHDVHV�XSRQ�
'1$�UHSOLFDWLRQ�VWUHVV��DQWLDSRSWRWLF�JHQH�
VLPLODU�WR�KXPDQ���������%0+��KDV�D�
SDUDORJ��%0+���WKDW�DURVH�IURP�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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3URWHLQ�FRQWDLQLQJ�6+��GRPDLQV��LQYROYHG�LQ�
HVWDEOLVKLQJ�FHOO�SRODULW\�DQG�PRUSKRJHQHVLV��
IXQFWLRQV�DV�D�VFDIIROG�SURWHLQ�IRU�FRPSOH[HV�
WKDW�LQFOXGH�&GF��S��6WH�S��6WH��S��DQG�
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3URWHLQ�LQYROYHG�LQ�'1$�UHSOLFDWLRQ��
FRPSRQHQW�RI�WKH�0FP����KH[DPHULF�KHOLFDVH�
FRPSOH[�WKDW�ELQGV�FKURPDWLQ�DV�D�SDUW�RI�WKH�
SUH�UHSOLFDWLYH�FRPSOH[��UHODWLYH�GLVWULEXWLRQ�

WR�WKH�QXFOHXV�LQFUHDVHV�XSRQ�'1$�
UHSOLFDWLRQ�VWUHVV�
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IRU�F\WRNLQHVLV��VHSWLQV�DUH�*73�ELQGLQJ�

SURWHLQV�WKDW�DVVHPEOH�ZLWK�RWKHU�VHSWLQV�LQWR�
URG�OLNH�FRPSOH[HV�WKDW�FDQ�DVVRFLDWH�ZLWK�
RWKHU�URGV�WR�IRUP�ILODPHQW�SRO\PHUV��VHSWLQ�
ULQJV�DW�WKH�PRWKHU�EXG�QHFN�DFW�DV�VFDIIROGV�
IRU�UHFUXLWLQJ�IDFWRUV�QHHGHG�IRU�FHOO�GLYLVLRQ�
DQG�DV�EDUULHUV�WR�SUHYHQW�GLIIXVLRQ�RI�VSHFLILF�
SURWHLQV�EHWZHHQ�PRWKHU�DQG�GDXJKWHU�FHOOV�
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0LWRJHQ�DFWLYDWHG�SURWHLQ�NLQDVH�LQYROYHG�LQ�
RVPRUHJXODWLRQ��FRQWUROV�JOREDO�UHDOORFDWLRQ�
RI�51$3,,�GXULQJ�RVPRWLF�VKRFN��PHGLDWHV�
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UHFUXLWPHQW�DFWLYDWLRQ�RI�51$3,,�DW�+RW�S�
GHSHQGHQW�SURPRWHUV��ELQGV�FDOPRGXOLQ��

VWLPXODWHV�DQWLVHQVH�WUDQVFULSWLRQ�WR�DFWLYDWH�
&'&����GHILQHV�QRYHO�6�SKDVH�FKHFNSRLQW�

ZLWK�0UF�S�WKDW�SUHYHQW�
UHSOLFDWLRQ�WUDQVFULSWLRQ�FRQIOLFWV��QXFOHDU�
IRUP�UHSUHVVHV�SVHXGRK\SKDO�JURZWK��
DXWRSKRVSKRU\ODWHV��SURWHLQ�DEXQGDQFH�
LQFUHDVHV�XQGHU�'1$�UHSOLFDWLRQ�VWUHVV�
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H,)�F�VXEXQLW�RI�WKH�HXNDU\RWLF�WUDQVODWLRQ�
LQLWLDWLRQ�IDFWRU����H,)����LQYROYHG�LQ�WKH�
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WUDQVSRUW��ELQGV�WR�HLWKHU�WKH�QXFOHRSODVPLF�RU�

F\WRSODVPLF�IDFHV�RI�WKH�QXFOHDU�SRUH�
FRPSOH[�GHSHQGLQJ�RQ�5DQ�*73�OHYHOV��DOVR�

KDV�D�UROH�LQ�FKURPDWLQ�RUJDQL]DWLRQ�
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3DUW�RI�DFWLQ�F\WRVNHOHWRQ�UHJXODWRU\�FRPSOH[�
3DQ�S�6OD�S�(QG�S��DVVRFLDWHV�ZLWK�DFWLQ�
SDWFKHV�RQ�FHOO�FRUWH[��SURPRWHV�SURWHLQ�

SURWHLQ�LQWHUDFWLRQV�HVVHQWLDO�IRU�HQGRF\WRVLV��
ELQGV�WR�DQG�DFWLYDWHV�$US����FRPSOH[�LQ�
YLWUR��SKRVSKRU\ODWLRQ�RI�7KU������LV�

UHJXODWHG�E\�0$3.�+RJ�S�LQ�UHVSRQVH�WR�
RVPRWLF�VWUHVV��SUHYLRXVO\�WKRXJKW�WR�EH�D�

VXEXQLW�RI�SRO\�$��ULERQXFOHDVH�
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$OWHUQDWH�EHWD�VXEXQLW�RI�WKH�6QI�S�NLQDVH�
FRPSOH[��PD\�FRQIHU�VXEVWUDWH�VSHFLILFLW\��
YDFXRODU�SURWHLQ�FRQWDLQLQJ�.,6��.LQDVH�

,QWHUDFWLQJ�6HTXHQFH��DQG�$6&��$VVRFLDWLRQ�
ZLWK�6QI��NLQDVH�&RPSOH[��GRPDLQV�LQYROYHG�

LQ�SURWHLQ�LQWHUDFWLRQV�
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3UHGLFWHG�F\WRVNHOHWRQ�SURWHLQ�LQYROYHG�LQ�
LQWUDFHOOXODU�VLJQDOLQJ��EDVHG�RQ�TXDQWLWDWLYH�
DQDO\VLV�RI�SURWHLQ�SURWHLQ�LQWHUDFWLRQ�PDSV��
PD\�LQWHUDFW�ZLWK�ULERVRPHV��EDVHG�RQ�FR�

SXULILFDWLRQ�VWXGLHV��FRQWDLQV�ILEURQHFWLQ�W\SH�
,,,�GRPDLQ�IROG�
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&\WRVNHOHWDO�SURWHLQ�ELQGLQJ�SURWHLQ��UHTXLUHG�
IRU�DVVHPEO\�RI�WKH�FRUWLFDO�DFWLQ�

F\WRVNHOHWRQ��LQWHUDFWV�ZLWK�SURWHLQV�
UHJXODWLQJ�DFWLQ�G\QDPLFV�DQG�SURWHLQV�

UHTXLUHG�IRU�HQGRF\WRVLV��IRXQG�LQ�WKH�QXFOHXV�
DQG�FHOO�FRUWH[��KDV���6+��GRPDLQV�
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8'3�JOXFRVH�S\URSKRVSKRU\ODVH��8*3DVH���
FDWDO\VHV�WKH�UHYHUVLEOH�IRUPDWLRQ�RI�8'3�*OF�
IURP�JOXFRVH���SKRVSKDWH�DQG�873��LQYROYHG�
LQ�D�ZLGH�YDULHW\�RI�PHWDEROLF�SDWKZD\V��
H[SUHVVLRQ�PRGXODWHG�E\�3KR��S�WKURXJK�

3KR�S��LQYROYHG�LQ�3.$�PHGLDWHG�R[LGDWLYH�
VWUHVV�UHVLVWDQFH�DQG�ORQJ�WHUP�VXUYLYDO�LQ�
VWDWLRQDU\�SKDVH��8*3��KDV�D�SDUDORJ��
<+/���:��WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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3VHXGRXULGLQH�V\QWKDVH�FDWDO\WLF�VXEXQLW�RI�
ER[�+�$&$�VQR513V��DFWV�RQ�ODUJH�DQG�VPDOO�
U51$V��RQ�VQ51$�8���DQG�RQ�VRPH�P51$V��
PXWDWLRQV�LQ�KXPDQ�RUWKRORJ�G\VNHULQ�FDXVH�
WKH�GLVRUGHU�G\VNHUDWRVLV�FRQJHQLWD��VPDOO�

QXFOHRODU�ULERQXFOHRSURWHLQ�SDUWLFOHV�DUH�DOVR�
NQRZQ�DV�VQR513V�
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6HULQH�WKUHRQLQH�SURWHLQ�SKRVSKDWDVH�=��
LVRIRUP�RI�3S]�S��LQYROYHG�LQ�UHJXODWLRQ�RI�
SRWDVVLXP�WUDQVSRUW��ZKLFK�DIIHFWV�RVPRWLF�

VWDELOLW\��FHOO�F\FOH�SURJUHVVLRQ��DQG�
KDORWROHUDQFH�
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$GDSWRU�SURWHLQ�WKDW�OLQNV�DFWLQ�WR�FODWKULQ�DQG�
HQGRF\WRVLV��LQYROYHG�LQ�PHPEUDQH�

F\WRVNHOHWRQ�DVVHPEO\�DQG�FHOO�SRODUL]DWLRQ��
SUHVHQW�LQ�WKH�DFWLQ�FRUWLFDO�SDWFK�RI�WKH�

HPHUJLQJ�EXG�WLS��GLPHU�LQ�YLYR�
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3KRVSKRJOXFRPXWDVH��PLQRU�LVRIRUP��
FDWDO\]HV�WKH�FRQYHUVLRQ�IURP�JOXFRVH���

SKRVSKDWH�WR�JOXFRVH���SKRVSKDWH��ZKLFK�LV�D�
NH\�VWHS�LQ�KH[RVH�PHWDEROLVP��3*0��KDV�D�
SDUDORJ��3*0���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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W51$�PHWK\OWUDQVIHUDVH����PHWK\ODWHV�WKH�
XULGLQH�UHVLGXH�DW�SRVLWLRQ����RI�W51$V�DQG�
PD\�DOVR�KDYH�D�UROH�LQ�W51$�VWDELOL]DWLRQ�RU�
PDWXUDWLRQ��HQGR�H[RQXFOHDVH�ZLWK�D�UROH�LQ�

'1$�UHSDLU�
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6WHU\O�HVWHU�K\GURODVH��RQH�RI�WKUHH�JHQH�
SURGXFWV��<HK�S��<HK�S��7JO�S��UHVSRQVLEOH�

IRU�VWHU\O�HVWHU�K\GURODVH�DFWLYLW\�DQG�
LQYROYHG�LQ�VWHURO�KRPHRVWDVLV��ORFDOL]HG�WR�

OLSLG�SDUWLFOH�PHPEUDQHV�
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6FDIIROG�SURWHLQ�LQYROYHG�LQ�WKH�IRUPDWLRQ�RI�
HDUO\�HQGRF\WLF�VLWHV��SXWDWLYH�UHJXODWRU�RI�

F\WRNLQHVLV��KRPR�ROLJRPHUL]DWLRQ�LV�UHTXLUHG�
IRU�ORFDOL]DWLRQ�WR�DQG�RUJDQL]DWLRQ�RI�

HQGRF\WLF�VLWHV��KDV�D�QHWZRUN�RI�LQWHUDFWLRQV�
ZLWK�RWKHU�HQGRF\WLF�SURWHLQV��ELQGV�

PHPEUDQHV�LQ�D�XELTXLWLQ�GHSHQGHQW�PDQQHU��
PD\�DOVR�ELQG�XELTXLWLQDWHG�PHPEUDQH�

DVVRFLDWHG�SURWHLQV��LQWHUDFWV�ZLWK�&PN��DQG�
IXQFWLRQV�XSVWUHDP�RI�&0.��LQ�UHJXODWLQJ�
QRQ�DSRSWRWLF�FHOO�GHDWK��KRPRORJ�RI�

PDPPDOLDQ�(SV���
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3URWHLQ�LQYROYHG�LQ�*��0�SKDVH�SURJUHVVLRQ�
DQG�UHVSRQVH�WR�'1$�GDPDJH��LQWHUDFWV�ZLWK�
5DG��S��FRQWDLQV�DQ�51$�UHFRJQLWLRQ�PRWLI��
D�QXFOHDU�ORFDOL]DWLRQ�VLJQDO��DQG�VHYHUDO�

64�74�FOXVWHU�GRPDLQV��K\SHUSKRVSKRU\ODWHG�
LQ�UHVSRQVH�WR�'1$�GDPDJH�
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8%;�GRPDLQ�FRQWDLQLQJ�VXEVWUDWH�DGDSWRU�IRU�
&GF��S��XELTXLWLQ�UHJXODWRU\�;�GRPDLQ�
FRQWDLQLQJ�SURWHLQ�WKDW�DFWV�DV�D�VXEVWUDWH�
UHFUXLWLQJ�FRIDFWRU�IRU�&GF��S��SRVLWLYHO\�
UHJXODWHV�*OF�S�33DVH�DFWLYLW\�WR�SURPRWH�
JURZWK�DQG�PLWRWLF�SURJUHVVLRQ�LQ�FRPSOH[�
ZLWK�&GF��S��XELTXLWLQDWHG�SURWHLQ�LQWHUDFWRU�

LQYROYHG�LQ�(5�DVVRFLDWHG�GHJUDGDWLRQ�
�(5$'���UHJXODWHG�E\�QXFOHDU�8E�GHSHQGHQW�
GHJUDGDWLRQ��,10$'�SDWKZD\��LQGHSHQGHQW�
RI�WKH�$VL�DQG�'RD���FRPSOH[HV��KRPRORJ�RI�
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3URWHLQ�UHTXLUHG�IRU�QRUPDO�DFWLQ�RUJDQL]DWLRQ�
DQG�HQGRF\WRVLV��WDUJHWLQJ�VXEXQLW�IRU�SURWHLQ�

SKRVSKDWDVH�W\SH����XQGHUJRHV�&UP�S�
GHSHQGHQW�QXFOHDU�F\WRSODVPLF�VKXWWOLQJ��
PXOWLFRS\�VXSSUHVVRU�RI�FODWKULQ�GHILFLHQF\�
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7KLRUHGR[LQ�SHUR[LGDVH��DFWV�DV�ERWK�
ULERVRPH�DVVRFLDWHG�DQG�IUHH�F\WRSODVPLF�
DQWLR[LGDQW��VHOI�DVVRFLDWHV�WR�IRUP�KLJK�

PROHFXODU�ZHLJKW�FKDSHURQH�FRPSOH[�XQGHU�
R[LGDWLYH�VWUHVV��FKDSHURQH�DFWLYLW\�HVVHQWLDO�
IRU�JURZWK�LQ�]LQF�GHILFLHQF\��UHTXLUHG�IRU�
WHORPHUH�OHQJWK�PDLQWHQDQFH��ELQGV�DQG�
PRGXODWHV�&GF��S�DFWLYLW\��SURWHLQ�

DEXQGDQFH�LQFUHDVHV��IRUPV�F\WRSODVPLF�IRFL�
GXULQJ�'1$�UHSOLFDWLRQ�VWUHVV��76$��KDV�D�
SDUDORJ��76$���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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$'3�ULERV\ODWLRQ�IDFWRU�*73DVH�DFWLYDWLQJ�
SURWHLQ��$5)�*$3���LQYROYHG�LQ�(5�*ROJL�
WUDQVSRUW��UHTXLUHG�IRU�SURVSRUH�PHPEUDQH�
IRUPDWLRQ��UHJXODWHV�SKRVSKROLSDVH�6SR��S��
VKDUHV�IXQFWLRQDO�VLPLODULW\�ZLWK�*OR�S��

*&6��KDV�D�SDUDORJ��636����WKDW�DURVH�IURP�
WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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XELTXLWLQDWLRQ�DQG�SURWHRO\VLV�RI�51$3,,�
SUHVHQW�LQ�DQ�HORQJDWLRQ�FRPSOH[��PXWDQW�LV�
GHILFLHQW�LQ�=LS�S�ORDGLQJ�RQWR�FKURPRVRPHV�

GXULQJ�PHLRVLV�
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3URWHLQ�LQYROYHG�LQ�WUDQVFULSWLRQ�LQLWLDWLRQ��
IXQFWLRQV�DW�7$7$�FRQWDLQLQJ�SURPRWHUV��
DVVRFLDWHV�ZLWK�WKH�EDVDO�WUDQVFULSWLRQ�IDFWRU�

7),,'��FRQWDLQV�WZR�EURPRGRPDLQV��
FRUUHVSRQGV�WR�WKH�&�WHUPLQDO�UHJLRQ�RI�

PDPPDOLDQ�7$)���UHGXQGDQW�ZLWK�%GI�S��
%')��KDV�D�SDUDORJ��%')���WKDW�DURVH�IURP�

WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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3URWHLQ�VLPLODU�WR�PDPPDOLDQ�R[\VWHURO�
ELQGLQJ�SURWHLQ��FRQWDLQV�DQN\ULQ�UHSHDWV�DQG�
))$7�PRWLI��LQWHUDFWV�ZLWK�(5�DQFKRU�6FV�S�
DW�WKH�QXFOHXV�YDFXROH�MXQFWLRQ��UHJXODWHG�E\�
VWHURO�ELQGLQJ��6:+��KDV�D�SDUDORJ��26+���
WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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1HJDWLYH�UHJXODWRU\�VXEXQLW�RI�SURWHLQ�
SKRVSKDWDVH����3S]�S���LQYROYHG�LQ�FRHQ]\PH�

$�ELRV\QWKHVLV��VXEXQLW�RI�
SKRVSKRSDQWRWKHQR\OF\VWHLQH�GHFDUER[\ODVH�
�33&'&��&DE�S��6LV�S��9KV�S��FRPSOH[�DQG�

WKH�&R$�6\QWKHVL]LQJ�3URWHLQ�&RPSOH[�
�&R$�63&��&DE�S��&DE�S��&DE�S��&DE�S��

6LV�S�DQG�9KV�S���6,6��KDV�D�SDUDORJ��9+6���
WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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H,)�(�DVVRFLDWHG�SURWHLQ��FRPSHWHV�ZLWK�
H,)�*�IRU�ELQGLQJ�WR�H,)�(��DFFHOHUDWHV�

P51$�GHJUDGDWLRQ�E\�SURPRWLQJ�GHFDSSLQJ��
IDFLOLWDWHG�E\�LQWHUDFWLRQ�ZLWK�H,)�(��HVVHQWLDO�
IRU�3XI�S�PHGLDWHG�UHSUHVVLRQ��DVVRFLDWHV�
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ZLWK�3XI�S�DQG�'KK�S��LQKLELWV�FDS�
GHSHQGHQW�WUDQVODWLRQ��IXQFWLRQV�

LQGHSHQGHQWO\�RI�H,)�(�WR�PDLQWDLQ�JHQHWLF�
VWDELOLW\��SOD\V�D�UROH�LQ�FHOO�JURZWK��

LPSOLFDWHG�LQ�WKH�725�VLJQDOLQJ�FDVFDGH�
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3URWHLQ�RI�XQNQRZQ�IXQFWLRQ��JUHHQ�
IOXRUHVFHQW�SURWHLQ��*)3��IXVLRQ�SURWHLQ�
ORFDOL]HV�WR�WKH�F\WRSODVP�DQG�QXFOHXV��

SURWHLQ�DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�
'1$�UHSOLFDWLRQ�VWUHVV��<.5���&�KDV�D�
SDUDORJ��,0/���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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*O\FHURO���SKRVSKDWH�GLK\GUR[\DFHWRQH�
SKRVSKDWH�VQ���DF\OWUDQVIHUDVH��ORFDWHG�LQ�
OLSLG�SDUWLFOHV�DQG�WKH�(5��LQYROYHG�LQ�WKH�
VWHSZLVH�DF\ODWLRQ�RI�JO\FHURO���SKRVSKDWH�
DQG�GLK\GUR[\DFHWRQH�LQ�OLSLG�ELRV\QWKHVLV��
WKH�PRVW�FRQVHUYHG�PRWLIV�DQG�IXQFWLRQDOO\�
UHOHYDQW�UHVLGXHV�DUH�RULHQWHG�WRZDUGV�WKH�(5�

OXPHQ�
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3KRVSKRJOXFRPXWDVH��FDWDO\]HV�WKH�
FRQYHUVLRQ�IURP�JOXFRVH���SKRVSKDWH�WR�

JOXFRVH���SKRVSKDWH��ZKLFK�LV�D�NH\�VWHS�LQ�
KH[RVH�PHWDEROLVP��IXQFWLRQV�DV�WKH�DFFHSWRU�

IRU�D�*OF�SKRVSKRWUDQVIHUDVH��SURWHLQ�
DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�'1$�
UHSOLFDWLRQ�VWUHVV��3*0��KDV�D�SDUDORJ��
3*0���WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�

GXSOLFDWLRQ�
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6XEXQLW�D�RI�WKH�YDFXRODU�$73DVH�9��GRPDLQ��
RQH�RI�WZR�LVRIRUPV��6WY�S�DQG�9SK�S���

6WY�S�LV�ORFDWHG�LQ�9�$73DVH�FRPSOH[HV�RI�
WKH�*ROJL�DQG�HQGRVRPHV�ZKLOH�9SK�S�LV�
ORFDWHG�LQ�9�$73DVH�FRPSOH[HV�RI�WKH�

YDFXROH�
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6HU�7KU�SURWHLQ�NLQDVH��PHPEHU��ZLWK�$UN�S�
DQG�3UN�S��RI�WKH�$UN�NLQDVH�IDPLO\��LQYROYHG�

LQ�HQGRF\WRVLV�DQG�DFWLQ�F\WRVNHOHWRQ�
RUJDQL]DWLRQ�
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57*��

E+/+�=LS�WUDQVFULSWLRQ�IDFWRU�IRU�UHWURJUDGH�
�57*��DQG�725�SDWKZD\V��IRUPV�D�FRPSOH[�
ZLWK�DQRWKHU�E+/+�=LS�SURWHLQ��5WJ�S��WR�
DFWLYDWH�WKH�SDWKZD\V��WDUJHW�RI�+RJ�S�
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3URWHLQ�LQYROYHG�LQ�UHJXODWLQJ�HQGRF\WRVLV�RI�
SODVPD�PHPEUDQH�SURWHLQV��LGHQWLILHG�DV�D�
VXEVWUDWH�IRU�XELTXLWLQDWLRQ�E\�5VS�S�DQG�

GHXELTXLWLQDWLRQ�E\�8ES�S��SURPRWHU�FRQWDLQV�
VHYHUDO�*FQ�S�ELQGLQJ�HOHPHQWV��(&0���KDV�
D�SDUDORJ��&65���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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KDV�D�SDUDORJ��<6&����WKDW�DURVH�IURP�WKH�
ZKROH�JHQRPH�GXSOLFDWLRQ�
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7UDQVFULSWLRQDO�UHSUHVVRU�WKDW�UHJXODWHV�
PLGGOH�VSRUXODWLRQ�JHQHV��UHTXLUHG�IRU�PLWRWLF�
UHSUHVVLRQ�RI�PLGGOH�VSRUXODWLRQ�VSHFLILF�
JHQHV��DOVR�DFWV�DV�JHQHUDO�UHSOLFDWLRQ�
LQLWLDWLRQ�IDFWRU��LQYROYHG�LQ�WHORPHUH�

PDLQWHQDQFH��FKURPDWLQ�VLOHQFLQJ��UHJXODWHG�
E\�SDFK\WHQH�FKHFNSRLQW�
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3URWHLQ�LQYROYHG�LQ�PRGXODWLRQ�RI�,PH�S�
DFWLYLW\�GXULQJ�PHLRVLV��DSSHDUV�WR�DFW�

LQGLUHFWO\�WR�SURPRWH�,PH�S�PHGLDWHG�ODWH�
PHLRWLF�IXQFWLRQV��IRXQG�LQ�JURZLQJ�FHOOV�DQG�

GHJUDGHG�GXULQJ�VSRUXODWLRQ�
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3URWHLQ�RI�XQNQRZQ�IXQFWLRQ�WKDW�PD\�LQWHUDFW�
ZLWK�ULERVRPHV��JUHHQ�IOXRUHVFHQW�SURWHLQ�
�*)3��IXVLRQ�SURWHLQ�ORFDOL]HV�WR�WKH�

F\WRSODVP�DQG�WR�&23,�FRDWHG�YHVLFOHV��HDUO\�
*ROJL���PWF��LV�V\QWKHWLFDOO\�OHWKDO�ZLWK�
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$OSKD�DUUHVWLQ��FRQWUROV�QXWULHQW�PHGLDWHG�
LQWUDFHOOXODU�VRUWLQJ�RI�SHUPHDVH�*DS�S��
LQWHUDFWV�ZLWK�$3���VXEXQLW�$SO�S��

SKRVSKRU\ODWHG�E\�1SU�S�DQG�DOVR�E\�F\FOLQ�
&'.�FRPSOH[�3FO�S�3KR��S��SURPRWHV�

HQGRF\WRVLV�RI�SODVPD�PHPEUDQH�SURWHLQV��
$/<��KDV�D�SDUDORJ��$/<���WKDW�DURVH�IURP�

WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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3URWHLQ�SRVVLEO\�LQYROYHG�LQ�DVVHPEO\�RI�DFWLQ�
SDWFKHV��LQWHUDFWV�ZLWK�DQ�DFWLQ�DVVHPEO\�

IDFWRU�/DV��S�DQG�ZLWK�WKH�6+��GRPDLQV�RI�
7\SH�,�P\RVLQV�0\R�S�DQG�0\R�S��ORFDOL]HG�

SUHGRPLQDQWO\�WR�FRUWLFDO�DFWLQ�SDWFKHV�
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6HULQH�WKUHRQLQH�SURWHLQ�NLQDVH��LQYROYHG�LQ�
UHJXODWLRQ�RI�LRQ�WUDQVSRUW�DFURVV�SODVPD�

PHPEUDQH��FDUER[\O�WHUPLQXV�LV�HVVHQWLDO�IRU�
JOXFRVH�GHSHQGHQW�3PD�S�DFWLYDWLRQ�YLD�

SKRVSKRU\ODWLRQ�RI�3PD�S�6HU�����HQKDQFHV�
VSHUPLQH�XSWDNH��37.��KDV�D�SDUDORJ��37.���
WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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3URWHLQ�FRQWDLQLQJ�DQ�1�WHUPLQDO�HSVLQ�OLNH�
GRPDLQ��LQYROYHG�LQ�FODWKULQ�UHFUXLWPHQW�DQG�
WUDIILF�EHWZHHQ�WKH�*ROJL�DQG�HQGRVRPHV��
DVVRFLDWHV�ZLWK�WKH�FODWKULQ�DGDSWRU�*JD�S�
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5HJXODWRU�RI�WKH�)SV�S�JO\FHURO�FKDQQHO��
XQGHU�QRQVWUHVV�FRQGLWLRQV��ELQGV�WR�)SV�S�WR�
SRVLWLYHO\�UHJXODWH�JO\FHURO�WUDQVSRUW��XQGHU�
RVPRWLF�VWUHVV��PXOWLSOH�SKRVSKRU\ODWLRQ�E\�
+RJ�S�FDXVHV�$VN��S�WR�GLVVRFLDWH�IURP�

)SV�S��IRUPV�KRPRGLPHUV�DQG�
KHWHURGLPHUL]HV�ZLWK�SDUDORJ�5JF�S��

SKRVSKRU\ODWHG�LQ�UHVSRQVH�WR�R[LGDWLYH�
VWUHVV��KDV�D�UROH�LQ�GHVWUXFWLRQ�RI�6VQ�S��
DVVRFLDWHV�ZLWK�51$�SRO\PHUDVH�,,�

KRORHQ]\PH�
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&23,,�YHVLFOH�FRDW�SURWHLQ�UHTXLUHG�IRU�(5�
WUDQVSRUW�YHVLFOH�EXGGLQJ��HVVHQWLDO�IDFWRU�LQ�
HQGRSODVPLF�UHWLFXOXP�H[LW�VLWH��(5(6��

IRUPDWLRQ��DV�ZHOO�DV�LQ�&23,,�PHGLDWHG�(5�
WR�*ROJL�WUDIILF��ERXQG�WR�SHULSKHU\�RI�(5�
PHPEUDQHV�DQG�PD\�DFW�WR�VWDELOL]H�LQLWLDO�
&23,,�FRPSOH[HV��LQWHUDFWV�ZLWK�6HF��S��

6HF��S�DQG�6HF��S�
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&GF��S�DFWLYDWHG�VLJQDO�WUDQVGXFLQJ�NLQDVH��
PHPEHU�RI�WKH�3$.��S���DFWLYDWHG�NLQDVH��
IDPLO\��DORQJ�ZLWK�6WH��S�DQG�6NP�S��

LQYROYHG�LQ�VHSWLQ�ULQJ�DVVHPEO\��YDFXROH�
LQKHULWDQFH��F\WRNLQHVLV��VWHURO�XSWDNH�
UHJXODWLRQ��SKRVSKRU\ODWHV�&GF�S�DQG�

&GF��S��&/$��KDV�D�SDUDORJ��6.0���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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+RPRFLWUDWH�V\QWKDVH�LVR]\PH�DQG�IXQFWLRQV�
LQ�'1$�UHSDLU��FDWDO\]HV�WKH�FRQGHQVDWLRQ�RI�
DFHW\O�&R$�DQG�DOSKD�NHWRJOXWDUDWH�WR�IRUP�
KRPRFLWUDWH��ZKLFK�LV�WKH�ILUVW�VWHS�LQ�WKH�
O\VLQH�ELRV\QWKHVLV�SDWKZD\��/<6���KDV�D�
SDUDORJ��/<6����WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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$VQ�ULFK�F\WRSODVPLF�SURWHLQ�WKDW�FRQWDLQV�
5**�PRWLIV��KLJK�FRS\�VXSSUHVVRU�RI�JURXS�
,,�LQWURQ�VSOLFLQJ�GHIHFWV�RI�D�PXWDWLRQ�LQ�

056��DQG�RI�D�FRQGLWLRQDO�PXWDWLRQ�LQ�32/��
�'1$�SRO\PHUDVH�DOSKD���SRVVLEOH�UROH�LQ�

PLWRFKRQGULDO�P51$�VSOLFLQJ�
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$FHW\O�FR$�V\QWKHWDVH�LVRIRUP��DORQJ�ZLWK�
$FV�S��DFHW\O�FR$�V\QWKHWDVH�LVRIRUP�LV�WKH�
QXFOHDU�VRXUFH�RI�DFHW\O�FR$�IRU�KLVWRQH�

DFHW\ODWLRQ��PXWDQWV�DIIHFW�JOREDO�
WUDQVFULSWLRQ��UHTXLUHG�IRU�JURZWK�RQ�JOXFRVH��

H[SUHVVHG�XQGHU�DQDHURELF�FRQGLWLRQV�
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3XWDWLYH�FRPSRQHQW�RI�WKH�725�UHJXODWRU\�
SDWKZD\��QHJDWLYH�UHJXODWRU�RI�HDUO\�PHLRWLF�
JHQH�H[SUHVVLRQ��UHTXLUHG��ZLWK�3PG�S��IRU�
JURZWK�XQGHU�DONDOLQH�FRQGLWLRQV��KDV�DQ�1�
WHUPLQDO�NHOFK�OLNH�GRPDLQ��0'6��KDV�D�
SDUDORJ��30'���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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�6GV��S�DQG�6GV��S��RI�WKH�6��SRPEH�6GV���
SURWHLQ��ZKLFK�LV�LPSOLFDWHG�LQ�

$3&�F\FORVRPH�UHJXODWLRQ��6'6���KDV�D�
SDUDORJ��6'6����WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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(XNDU\RWLF�LQLWLDWLRQ�IDFWRU�H,)�$��DVVRFLDWHV�
VSHFLILFDOO\�ZLWK�ERWK���6�VXEXQLWV�DQG����6�
ULERVRPHV��DQG�LQWHUDFWV�JHQHWLFDOO\�ZLWK�ERWK�
H,)�E�DQG�H,)�(��KRPRORJRXV�WR�PDPPDOLDQ�

H,)�$�
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(VVHQWLDO�VXEXQLW�RI�WKH�'DP��FRPSOH[��DND�
'$6+�FRPSOH[���FRRSHUDWHV�ZLWK�'XR�S�WR�

FRQQHFW�WKH�'$6+�FRPSOH[�ZLWK�WKH�
PLFURWXEXOHV��07���FRXSOHV�NLQHWRFKRUHV�WR�
WKH�IRUFH�SURGXFHG�E\�07�GHSRO\PHUL]DWLRQ�
WKHUHE\�DLGLQJ�LQ�FKURPRVRPH�VHJUHJDWLRQ��
,SO�S�WDUJHW�IRU�UHJXODWLQJ�NLQHWRFKRUH�07�

DWWDFKPHQWV�
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&RPSRQHQW�RI�WKH�HLVRVRPH�ZLWK�XQNQRZQ�
IXQFWLRQ��*)3�IXVLRQ�SURWHLQ�ORFDOL]HV�WR�WKH�
F\WRSODVP��VSHFLILFDOO\�SKRVSKRU\ODWHG�LQ�
YLWUR�E\�PDPPDOLDQ�GLSKRVSKRLQRVLWRO�

SHQWDNLVSKRVSKDWH��,3���
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+LVWRQH�+���OLQNHU�KLVWRQH�ZLWK�UROHV�LQ�
PHLRVLV�DQG�VSRUXODWLRQ��GHFUHDVLQJ�OHYHOV�

HDUO\�LQ�VSRUXODWLRQ�PD\�SURPRWH�PHLRVLV��DQG�
LQFUHDVLQJ�OHYHOV�GXULQJ�VSRUXODWLRQ�IDFLOLWDWH�
FRPSDFWLRQ�RI�VSRUH�FKURPDWLQ��ELQGV�WR�

SURPRWHUV�DQG�ZLWKLQ�JHQHV�LQ�PDWXUH�VSRUHV��
PD\�EH�UHFUXLWHG�E\�8PH�S�WR�SURPRWHU�
UHJLRQV��FRQWULEXWLQJ�WR�WUDQVFULSWLRQDO�
UHSUHVVLRQ�RXWVLGH�RI�PHLRVLV��VXSSUHVVHV�

'1$�UHSDLU�LQYROYLQJ�KRPRORJRXV�
UHFRPELQDWLRQ�
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6HU�7KU�SURWHLQ�NLQDVH��SKRVSKRU\ODWHV�
VHYHUDO�DPLQRSKRVSKROLSLG�WUDQVORFDVH�IDPLO\�

PHPEHUV��UHJXODWLQJ�SKRVSKROLSLG�
WUDQVORFDWLRQ�DQG�PHPEUDQH�DV\PPHWU\��
SKRVSKRU\ODWHV�DQG�LQKLELWV�XSVWUHDP�

LQKLELWRU\�NLQDVH��<SN�S��ORFDOL]HV�WR�WKH�
F\WRSODVP��HDUO\�HQGRVRPH�7*1�

FRPSDUWPHQWV�DQG�WKSODVPD�PHPEUDQH��
ORFDOL]HV�WR�WKH�VKPRR�WLS�ZKHUH�LW�KDV�D�
UHGXQGDQW�UROH�LQ�WKH�FHOOXODU�UHVSRQVH�WR�
PDWLQJ�SKHURPRQH��)3.��KDV�D�SDUDORJ��
.,1����WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�

GXSOLFDWLRQ�
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3URWHLQ�WKDW�VWLPXODWHV�WKH�$73DVH�DQG�
KHOLFDVH�DFWLYLWLHV�RI�3US��S��DFWV�ZLWK�3US��S�
WR�VWLPXODWH���V�U51$�PDWXUDWLRQ�E\�1RE�S��
RYHUH[SUHVVLRQ�DQWDJRQL]HV�WKH�VXSSUHVVLRQ�RI�

VSOLFLQJ�GHIHFWV�E\�VSS����PXWDQWV��
FRPSRQHQW�RI�SUH�ULERVRPDO�SDUWLFOHV��

UHORFDOL]HV�IURP�QXFOHXV�WR�QXFOHROXV�XSRQ�
'1$�UHSOLFDWLRQ�VWUHVV�
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3ODVPD�PHPEUDQH�SURWHLQ��LQYROYHG�LQ�*�
SURWHLQ�PHGLDWHG�SKHURPRQH�VLJQDOLQJ�

SDWKZD\��RYHUSURGXFWLRQ�VXSSUHVVHV�EHP��
PXWDWLRQV��0'*��KDV�D�SDUDORJ��&53���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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6HULQH�WKUHRQLQH�SURWHLQ�NLQDVH�RI�WKH�WKH�
5$0�VLJQDOLQJ�QHWZRUN��1GU�/$76�IDPLO\�
PHPEHU��ELQGV�UHJXODWRU\�VXEXQLW�0RE�S��

LQYROYHG�LQ�UHJXODWLRQ�RI�FHOOXODU�
PRUSKRJHQHVLV��SRODUL]HG�JURZWK��DQG�VHSWXP�

GHVWUXFWLRQ��SKRVSKRU\ODWLRQ�E\�&EN�S�
UHJXODWHV�ORFDOL]DWLRQ�DQG�DFWLYLW\�RI�$FH�S�
WUDQVFULSWLRQ�IDFWRU�DQG�6VG�S�WUDQVODWLRQDO�
UHSUHVVRU��&EN�S�DFWLYLW\�LV�UHJXODWHG�E\�ERWK�
SKRVSKRU\ODWLRQ�DQG�VSHFLILF�ORFDOL]DWLRQ��
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UHORFDOL]HV�WR�F\WRSODVP�XSRQ�'1$�
UHSOLFDWLRQ�VWUHVV�
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3URWHLQ�LQYROYHG�LQ�UHJXODWLRQ�RI�VWHURO�
ELRV\QWKHVLV��VSHFLILFDOO\�VWDELOL]HV�+PJ�S��
RQH�RI�WZR�+0*�&R$�LVRHQ]\PHV�WKDW�
FDWDO\]H�WKH�UDWH�OLPLWLQJ�VWHS�LQ�VWHURO�

ELRV\QWKHVLV��KRPRORJ�RI�PDPPDOLDQ�,16,*�
SURWHLQV��16*��KDV�D�SDUDORJ��16*���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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7UDQVFULSWLRQ�IDFWRU��DFWLYDWHV�WUDQVFULSWLRQ�RI�
VWUHVV�UHVSRQVH�JHQHV��QXFOHDU�ORFDOL]DWLRQ�LV�
SRVLWLYHO\�UHJXODWHG�E\�FDOFLQHXULQ�PHGLDWHG�
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/<6���

+RPRFLWUDWH�V\QWKDVH�LVR]\PH��FDWDO\]HV�WKH�
FRQGHQVDWLRQ�RI�DFHW\O�&R$�DQG�DOSKD�

NHWRJOXWDUDWH�WR�IRUP�KRPRFLWUDWH��ZKLFK�LV�
WKH�ILUVW�VWHS�LQ�WKH�O\VLQH�ELRV\QWKHVLV�

SDWKZD\��/<6���KDV�D�SDUDORJ��/<6����WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�

6�����7���� 7���� &'&��� � �
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'&6��

P���*SSS;�S\URSKRVSKDWDVH�UHJXODWRU��QRQ�
HVVHQWLDO��VWUHVV�LQGXFHG�UHJXODWRU\�SURWHLQ��

PRGXODWHV�P�*�ROLJRULERQXFOHRWLGH�
PHWDEROLVP��LQKLELWV�'FV�S��UHJXODWHG�E\�
0VQ�S��0VQ�S��DQG�WKH�5DV�F$03�F$3.�
VLJQDOLQJ�SDWKZD\��PXWDQW�KDV�LQFUHDVHG�
DQHXSORLG\�WROHUDQFH��'&6��KDV�D�SDUDORJ��
'&6���WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�

GXSOLFDWLRQ�

6����6����6����
7����7�����6���� 6��� 3.+�� � � ������������
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%8*��

&LV�JROJL�ORFDOL]HG�SURWHLQ�LQYROYHG�LQ�(5�WR�
*ROJL�WUDQVSRUW��IRUPV�D�FRPSOH[�ZLWK�WKH�
PDPPDOLDQ�*5$63���KRPRORJ��*UK�S��
PXWDQWV�DUH�FRPSURPLVHG�IRU�WKH�IXVLRQ�RI�
(5�GHULYHG�YHVLFOHV�ZLWK�*ROJL�PHPEUDQHV�

6���6����7�����
7���� 6��� &.$�� � �
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� � � 7���� &'&��� � � ���������

+63���

6PDOO�KHDW�VKRFN�SURWHLQ��V+63��ZLWK�
FKDSHURQH�DFWLYLW\��IRUPV�EDUUHO�VKDSHG�
ROLJRPHUV�WKDW�VXSSUHVV�XQIROGHG�SURWHLQ�
DJJUHJDWLRQ��LQYROYHG�LQ�F\WRVNHOHWRQ�
UHRUJDQL]DWLRQ�DIWHU�KHDW�VKRFN��SURWHLQ�

DEXQGDQFH�LQFUHDVHV�DQG�IRUPV�F\WRSODVPLF�
IRFL�LQ�UHVSRQVH�WR�'1$�UHSOLFDWLRQ�VWUHVV�
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67%��
5LERVRPDO�51$�SURFHVVLQJ�HOHPHQW��553(��
ELQGLQJ�SURWHLQ��LQYROYHG�LQ�WKH�JOXFRVH�

LQGXFHG�WUDQVLWLRQ�IURP�TXLHVFHQFH�WR�JURZWK��
6���6���� 6���� � � 37&��
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UHVWULFWHG�WR�QXFOHXV�LQ�TXLHVFHQW�FHOOV��
UHOHDVHG�LQWR�F\WRSODVP�DIWHU�JOXFRVH�

UHSOHWLRQ��ELQGV�6LQ�S��UHODWLYH�GLVWULEXWLRQ�WR�
WKH�QXFOHXV�LQFUHDVHV�XSRQ�'1$�UHSOLFDWLRQ�

VWUHVV�
� � � 6���� � � 37&�� �������������

����

3$5���

3URWHLQ�RI�XQNQRZQ�IXQFWLRQ��
K\SHUSKRVSKRU\ODWHG�XSRQ�UDSDP\FLQ�

WUHDWPHQW�LQ�D�7DS��S�GHSHQGHQW�PDQQHU��
JUHHQ�IOXRUHVFHQW�SURWHLQ��*)3��IXVLRQ�

SURWHLQ�ORFDOL]HV�WR�WKH�F\WRSODVP��3$5���LV�
QRW�DQ�HVVHQWLDO�JHQH�

� 6��� 3+2��� � �
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(17��

(SVLQ�OLNH�SURWHLQ�LQYROYHG�LQ�HQGRF\WRVLV�
DQG�DFWLQ�SDWFK�DVVHPEO\��IXQFWLRQDOO\�

UHGXQGDQW�ZLWK�(QW�S��ELQGV�FODWKULQ�YLD�D�
FODWKULQ�ELQGLQJ�GRPDLQ�PRWLI�DW�&�WHUPLQXV��
UHORFDOL]HV�IURP�EXG�QHFN�WR�F\WRSODVP�XSRQ�
'1$�UHSOLFDWLRQ�VWUHVV��(17��KDV�D�SDUDORJ��
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(17���WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�
GXSOLFDWLRQ�

� � � 7���� 35.�� � �
������������
����������
����������
����

� � � 7���� 35.�� � �
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+53��

6XEXQLW�RI�FOHDYDJH�IDFWRU�,��FOHDYDJH�IDFWRU�,�
LV�D�ILYH�VXEXQLW�FRPSOH[�UHTXLUHG�IRU�WKH�
FOHDYDJH�DQG�SRO\DGHQ\ODWLRQ�RI�SUH�P51$�
�
�HQGV��550�FRQWDLQLQJ�KHWHURQXFOHDU�51$�

ELQGLQJ�SURWHLQ�DQG�KQ513$�%�IDPLO\�
PHPEHU�WKDW�ELQGV�WR�SRO\��$��VLJQDO�

VHTXHQFHV��UHTXLUHG�IRU�JHQRPH�VWDELOLW\�

6���6��� 6���� &'&��� � �
������������
����������
���������

,*2��

3URWHLQ�UHTXLUHG�IRU�LQLWLDWLRQ�RI�*��SURJUDP��
SUHYHQWV�GHJUDGDWLRQ�RI�QXWULHQW�UHJXODWHG�
P51$V�YLD�WKH��
��
�P51$�GHFD\�SDWKZD\��
SKRVSKRU\ODWHG�E\�5LP��S��*)3�SURWHLQ�

ORFDOL]HV�WR�WKH�F\WRSODVP�DQG�QXFOHXV��,*2��
KDV�D�SDUDORJ��,*2���WKDW�DURVH�IURP�WKH�

ZKROH�JHQRPH�GXSOLFDWLRQ�

� 6���� � � 33+��� ���������
���������

� � � 6���� � � 33+��� ��������

� � � 6���� &/%���
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7DEOH�����3KRVSKRU\ODWHG�SURWHLQV�DQG�WKHLU�NQRZQ�NLQDVHV�LQ�KLJK�DQG�ORZ�GHQVLW\�FHOOV�WUHDWHG�ZLWK�/&$�RQ�GD\����
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�
*HQH�
6\PERO� 'HVFULSWLRQ� 3KRVSKR6LWH�LQ�

6DPSOH�

3KRVSKR6LWH�
LQ�

/LWHUDWXUH�

.QRZQ�

.LQDVH�
3UHGLFWHG�
.LQDVH�

.QRZQ�
3KRVSKDWDVHV� 5HIHUHQFH�

&'&���

3\UXYDWH�NLQDVH��IXQFWLRQV�DV�D�
KRPRWHWUDPHU�LQ�JO\FRO\VLV�WR�FRQYHUW�

SKRVSKRHQROS\UXYDWH�WR�S\UXYDWH��WKH�LQSXW�
IRU�DHURELF��7&$�F\FOH��RU�DQDHURELF�

�JOXFRVH�IHUPHQWDWLRQ��UHVSLUDWLRQ��UHJXODWHG�
YLD�DOORVWHULF�DFWLYDWLRQ�E\�IUXFWRVH�

ELVSKRVSKDWH��&'&���KDV�D�SDUDORJ��3<.���
WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�

GXSOLFDWLRQ�

7�����7�����6�����
7���� 6��� 73.�� � �
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���������

� � � 7���� &'&��� � � ������������

*30��

7HWUDPHULF�SKRVSKRJO\FHUDWH�PXWDVH��
PHGLDWHV�WKH�FRQYHUVLRQ�RI���

SKRVSKRJO\FHUDWH�WR���SKRVSKRJO\FHUDWH�
GXULQJ�JO\FRO\VLV�DQG�WKH�UHYHUVH�UHDFWLRQ�

GXULQJ�JOXFRQHRJHQHVLV�

6���� 6���� &7.�� � �
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5$6��

*73�ELQGLQJ�SURWHLQ��UHJXODWHV�QLWURJHQ�
VWDUYDWLRQ�UHVSRQVH��VSRUXODWLRQ��DQG�
ILODPHQWRXV�JURZWK��IDUQHV\ODWLRQ�DQG�
SDOPLWR\ODWLRQ�UHTXLUHG�IRU�DFWLYLW\�DQG�

ORFDOL]DWLRQ�WR�SODVPD�PHPEUDQH��KRPRORJ�
RI�PDPPDOLDQ�5DV�SURWR�RQFRJHQHV��5$6��
KDV�D�SDUDORJ��5$6���WKDW�DURVH�IURP�WKH�

ZKROH�JHQRPH�GXSOLFDWLRQ�

6�����7�����7���� 7���� 61)�� � � ������������
����

+7%��

+LVWRQH�+�%��FRUH�KLVWRQH�SURWHLQ�UHTXLUHG�
IRU�FKURPDWLQ�DVVHPEO\�DQG�FKURPRVRPH�
IXQFWLRQ��QHDUO\�LGHQWLFDO�WR�+7%���5DG�S�
%UH�S�/JH�S�PHGLDWHG�XELTXLWLQDWLRQ�

UHJXODWHV�UHDVVHPEO\�DIWHU�'1$�UHSOLFDWLRQ��
WUDQVFULSWLRQDO�DFWLYDWLRQ��PHLRWLF�'6%�

IRUPDWLRQ�DQG�+��PHWK\ODWLRQ�

� 6��� 67(��� � � ��������

'36��

$VSDUW\O�W51$�V\QWKHWDVH��SULPDULO\�
F\WRSODVPLF��KRPRGLPHULF�HQ]\PH�WKDW�
FDWDO\]HV�WKH�VSHFLILF�DVSDUW\ODWLRQ�RI�
W51$�$VS���FODVV�,,�DPLQRDF\O�W51$�

V\QWKHWDVH��ELQGLQJ�WR�LWV�RZQ�P51$�PD\�
FRQIHU�DXWRUHJXODWLRQ��VKDUHV�ILYH�KLJKO\�

6���6����6���� 6��� � � 6,7�� ������������
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FRQVHUYHG�DPLQR�DFLGV�ZLWK�KXPDQ�WKDW�
ZKHQ�PXWDWHG�FDXVH�OHXNRHQFHSKDORSDWK\�
FKDUDFWHUL]HG�E\�K\SRP\HOLQDWLRQ�ZLWK�EUDLQ�
VWHP�DQG�VSLQDO�FRUG�LQYROYHPHQW�DQG�OHJ�

VSDVWLFLW\��+%6/��

+;.��

+H[RNLQDVH�LVRHQ]\PH����SKRVSKRU\ODWHV�
JOXFRVH�LQ�F\WRVRO��SUHGRPLQDQW�KH[RNLQDVH�

GXULQJ�JURZWK�RQ�JOXFRVH��UHSUHVVHV�
H[SUHVVLRQ�RI�+;.���*/.���LQGXFHV�

H[SUHVVLRQ�RI�LWV�RZQ�JHQH��DQWLDSRSWRWLF��
SKRVSKRU\ODWLRQ�GHSKRVSKRU\ODWLRQ�DW�6HU���
E\�NLQDVH�6QI�S��SKRVSKDWDVH�*OF�S�5HJ�S�
UHJXODWHV�QXFOHRF\WRSODVPLF�VKXWWOLQJ�RI�
+[N�S��IXQFWLRQV�GRZQVWUHDP�RI�6LW�S�LQ�

FRQWURO�RI�FHOO�F\FOH��PLWRFKRQGULDO�IXQFWLRQ��
R[LGDWLYH�VWUHVV�UHVLVWDQFH��FKURQRORJLFDO�

OLIHVSDQ��KDV�SDUDORJ�+;.��

6����6���� 6��� 73.�� 73.�� */&���5(*��
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+7$��

+LVWRQH�+�$��FRUH�KLVWRQH�SURWHLQ�UHTXLUHG�
IRU�FKURPDWLQ�DVVHPEO\�DQG�FKURPRVRPH�
IXQFWLRQ��RQH�RI�WZR�QHDUO\�LGHQWLFDO�

VXEW\SHV��VHH�DOVR�+7$����'1$�GDPDJH�
GHSHQGHQW�SKRVSKRU\ODWLRQ�E\�0HF�S�

IDFLOLWDWHV�'1$�UHSDLU��DFHW\ODWHG�E\�1DW�S��
1�WHUPLQDOO\�SURSLRQ\ODWHG�LQ�YLYR�

6���� 6���� 0(&�� � �
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127��

&RPSRQHQW�RI�WKH�&&5��127�FRUH�
FRPSOH[��LQYROYHG�LQ�P51$�GHFDSSLQJ��
LQYROYHG�LQ�WUDQVFULSWLRQ�LQLWLDWLRQ�DQG�
HORQJDWLRQ�DQG�LQ�P51$�GHJUDGDWLRQ��
FRQVHUYHG�O\VLQH�LQ�KXPDQ�KRPRORJ�RI�
1RW�S�DQG�1RW�S�LV�PXWDWHG�LQ�FDQFHUV�
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'('��

$73�GHSHQGHQW�'($'��$VS�*OX�$OD�$VS��
ER[�51$�KHOLFDVH��UHTXLUHG�IRU�WUDQVODWLRQ�
LQLWLDWLRQ�RI�DOO�\HDVW�P51$V��ELQGV�WR�

P51$�FDS�DVVRFLDWHG�IDFWRUV��DQG�ELQGLQJ�
VWLPXODWHV�'HG�S�51$�GHSHQGHQW�$73DVH�

� 6���� 0&.�� � 6,7��
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DFWLYLW\��PXWDWLRQ�LQ�KXPDQ�KRPRORJ�'%<�
LV�DVVRFLDWHG�ZLWK�PDOH�LQIHUWLOLW\��KXPDQ�
KRPRORJ�'';�;�FRPSOHPHQWV�GHG��QXOO�
PXWDWLRQ��'('��KDV�D�SDUDORJ��'%3���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�

� � � 6���� 0&.�� � 6,7��
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61)��

$03�DFWLYDWHG�6�7�SURWHLQ�NLQDVH��IRUPV�D�
FRPSOH[�ZLWK�6QI�S�DQG�PHPEHUV�RI�WKH�
6LS�S�6LS�S�*DO��S�IDPLO\��UHTXLUHG�IRU�
WUDQVFULSWLRQ�RI�JOXFRVH�UHSUHVVHG�JHQHV��

WKHUPRWROHUDQFH��VSRUXODWLRQ��DQG�
SHUR[LVRPH�ELRJHQHVLV��UHJXODWHV�

QXFOHRF\WRSODVPLF�VKXWWOLQJ�RI�+[N�S��
UHJXODWHV�ILODPHQWRXV�JURZWK�DQG�DFWV�DV�D�
QRQ�FDQRQLFDO�*()��DFWLYDWLQJ�$UI�S�GXULQJ�
LQYDVLYH�JURZWK��6802\ODWLRQ�E\�0PV��S�
LQKLELWV�LWV�IXQFWLRQ�DQG�WDUJHWV�6QI�S�IRU�
GHVWUXFWLRQ�YLD�WKH�6O[��6O[��8E�OLJDVH�

7�����7�����6���� 7���� (/0�� � */&���5(*��
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723��

7RSRLVRPHUDVH�,,��UHOLHYHV�WRUVLRQDO�VWUDLQ�LQ�
'1$�E\�FOHDYLQJ�DQG�UH�VHDOLQJ�

SKRVSKRGLHVWHU�EDFNERQH�RI�ERWK�SRVLWLYHO\�
DQG�QHJDWLYHO\�VXSHUFRLOHG�'1$��FOHDYHV�
FRPSOHPHQWDU\�VWUDQGV��ORFDOL]HV�WR�D[LDO�
FRUHV�LQ�PHLRVLV��UHTXLUHG�IRU�UHSOLFDWLRQ�

VORZ�]RQH��56=��EUHDNDJH�IROORZLQJ�0HF�S�
LQDFWLYDWLRQ��KXPDQ�KRPRORJ�723�$�

LPSOLFDWHG�LQ�FDQFHUV��DQG�FDQ�FRPSOHPHQW�
\HDVW�QXOO�PXWDQW�
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&.$��
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� � � 6����� &.$���
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%&<��

5HJXODWRU\�VXEXQLW�RI�WKH�F\FOLF�$03�
GHSHQGHQW�SURWHLQ�NLQDVH��3.$���3.$�LV�D�
FRPSRQHQW�RI�D�VLJQDOLQJ�SDWKZD\�WKDW�
FRQWUROV�D�YDULHW\�RI�FHOOXODU�SURFHVVHV��
LQFOXGLQJ�PHWDEROLVP��FHOO�F\FOH��VWUHVV�

UHVSRQVH��VWDWLRQDU\�SKDVH��DQG�VSRUXODWLRQ�

6����6����6����
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6�����7�����7�����
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&+2��

3KRVSKDWLG\OVHULQH�V\QWKDVH��IXQFWLRQV�LQ�
SKRVSKROLSLG�ELRV\QWKHVLV��FDWDO\]HV�WKH�
UHDFWLRQ�&'3�GLDFO\JO\FHURO���/�VHULQH� �

&03���/���SKRVSKDWLG\OVHULQH��
WUDQVFULSWLRQDOO\�UHSUHVVHG�E\�P\R�LQRVLWRO�

DQG�FKROLQH�
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)%3��

)UXFWRVH�����ELVSKRVSKDWDVH��NH\�UHJXODWRU\�
HQ]\PH�LQ�WKH�JOXFRQHRJHQHVLV�SDWKZD\��

UHTXLUHG�IRU�JOXFRVH�PHWDEROLVP��XQGHUJRHV�
HLWKHU�SURWHDVRPH�PHGLDWHG�RU�DXWRSKDJ\�
PHGLDWHG�GHJUDGDWLRQ�GHSHQGLQJ�RQ�JURZWK�
FRQGLWLRQV��JOXFRVH�VWDUYDWLRQ�UHVXOWV�LQ�

UHGLVWULEXWLRQ�WR�WKH�SHULSODVP��LQWHUDFWV�ZLWK�
9LG��S�
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536��$�

5LERVRPDO�SURWHLQ�����US����RI�WKH�VPDOO�
���6��ULERVRPDO�VXEXQLW��UHTXLUHG�IRU�
WUDQVODWLRQDO�DFFXUDF\��KRPRORJRXV�WR�
PDPPDOLDQ�ULERVRPDO�SURWHLQ�6���DQG�
EDFWHULDO�6����536��$�KDV�D�SDUDORJ��

536��%��WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�
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PDQQHU�E\�<SN�����S��536�%�KDV�D�SDUDORJ��
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GXSOLFDWLRQ�
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RUWKRORJ�RI�PDPPDOLDQ�6��NLQDVH��

SKRVSKRU\ODWHG�E\�7RU�S�DQG�UHTXLUHG�IRU�
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ULERVRPDO�SURWHLQV�5SV�D�E��6����PXWDWLRQV�
DIIHFW�UHFHSWRU�PHGLDWHG�HQGRF\WRVLV�DQG�
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6HULQH�WKUHRQLQH�SURWHLQ�NLQDVH�LQYROYHG�LQ�
UHJXODWLRQ�RI�H[RF\WRVLV��ORFDOL]HV�WR�WKH�
F\WRSODVPLF�IDFH�RI�WKH�SODVPD�PHPEUDQH��
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6HULQH�WKUHRQLQH�SURWHLQ�NLQDVH��FRPSRQHQW�
RI�D�JOXFRVH�VHQVLQJ�V\VWHP�WKDW�LQKLELWV�
JURZWK�LQ�UHVSRQVH�WR�JOXFRVH�DYDLODELOLW\��

XSRQ�QXWULHQW�GHSULYDWLRQ�<DN�S�
SKRVSKRU\ODWHV�3RS�S�WR�UHJXODWH�P51$�
GHDGHQ\ODWLRQ��WKH�FR�UHSUHVVRU�&UI�S�WR�

LQKLELW�WUDQVFULSWLRQ�RI�ULERVRPDO�JHQHV��DQG�
WKH�VWUHVV�UHVSRQVLYH�WUDQVFULSWLRQ�IDFWRUV�
+VI�S�DQG�0VQ�S��QXFOHDU�ORFDOL]DWLRQ�
QHJDWLYHO\�UHJXODWHG�E\�WKH�5DV�3.$�
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5HJLR��PHGLDWHG�E\�&GF��S�DQG�3KR��S��
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6PDOO�KHDW�VKRFN�SURWHLQ��V+63��ZLWK�
FKDSHURQH�DFWLYLW\��IRUPV�KROORZ��VSKHUH�
VKDSHG�ROLJRPHUV�WKDW�VXSSUHVV�XQIROGHG�

SURWHLQV�DJJUHJDWLRQ��ORQJ�OLYHG�SURWHLQ�WKDW�
LV�SUHIHUHQWLDOO\�UHWDLQHG�LQ�PRWKHU�FHOOV�DQG�
IRUPV�F\WRSODVPLF�IRFL��ROLJRPHU�DFWLYDWLRQ�
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HOHFWURJHQLF�SURWRQ�SXPS�IRXQG�WKURXJKRXW�
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UHVSRQVH�WR�'1$�UHSOLFDWLRQ�VWUHVV��KXPDQ�
KRPRORJ�$73�9�%���LPSOLFDWHG�LQ�

DXWRVRPDO�UHFHVVLYH�GLVWDO�UHQDO�WXEXODU�
DFLGRVLV��57$��ZLWK�VHQVRULQHXUDO�GHDIQHVV��
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WKH�GLUHFW�R[LGDWLYH�GHFDUER[\ODWLRQ�RI�
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0LWRFKRQGULDO�RXWHU�PHPEUDQH�SURWHLQ�RI�
XQNQRZQ�IXQFWLRQ��PDMRU�FRQVWLWXHQW�RI�WKH�

RXWHU�PHPEUDQH��H[WHQGLQJ�LQWR�WKH�
LQWHUPHPEUDQH�VSDFH��LQWHUDFWV�ZLWK�SRULQ�
�3RU�S��DQG�ZLWK�2P��S��LPSRUWHG�YLD�WKH�
SUHVHTXHQFH�SDWKZD\�LQYROYLQJ�WKH�720�
DQG�7,0���FRPSOH[HV��WKHQ�DVVHPEOHG�LQ�
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UHSOLFDWLRQ�VWUHVV�
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WHWUDSKRVSKDWHV��FDWDO\]HV�SKRVSKRURO\VLV�RI�
GLQXFOHRVLGH�ROLJRSKRVSKDWHV��FOHDYLQJ�
VXEVWUDWHV
�DOSKD�EHWD�DQK\GULGH�ERQG�DQG�
LQWURGXFLQJ�3L�LQWR�WKH�EHWD�SRVLWLRQ�RI�WKH�

FRUUHVSRQGLQJ�1'3�IRUPHG��SURWHLQ�
DEXQGDQFH�LQFUHDVHV�XQGHU�'1$�UHSOLFDWLRQ�
VWUHVV��$3$��KDV�D�SDUDORJ��$3$���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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DFWLYDWHG�E\�IUXFWRVH�����ELVSKRVSKDWH�DQG�
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UHJXODWRU�RI�D�7RU�S�PHGLDWHG��5KR�S�
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�&:,��DQG�PHPEUDQH�IOXLGLW\�KRPHRVWDVLV�
VLJQDOLQJ�SDWKZD\V��SRWHQWLDO�&GF��S�

VXEVWUDWH��6$&��KDV�D�SDUDORJ��%$*���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�

� 6��� &'&��� � � ���������
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� � � 6��� &'&����
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3+2���

&\FOLQ�GHSHQGHQW�NLQDVH��&'.��LQKLELWRU��
UHJXODWHV�3KR��S�3KR��S�DQG�3FO�S�3KR��S�

F\FOLQ�&'.�FRPSOH[HV�LQ�UHVSRQVH�WR�
SKRVSKDWH�OHYHOV��LQKLELWRU\�DFWLYLW\�IRU�
3KR��S�3KR��S�UHTXLUHV�P\R�'�LQRVLWRO�
KHSWDNLVSKRVSKDWH��,3���JHQHUDWHG�E\�

9LS�S��UHODWLYH�GLVWULEXWLRQ�WR�WKH�QXFOHXV�
LQFUHDVHV�XSRQ�'1$�UHSOLFDWLRQ�VWUHVV�

6�����6���� 6���� 5$'��� � � ������

)35��

3HSWLG\O�SURO\O�FLV�WUDQV�LVRPHUDVH��33,DVH���
ELQGV�WR�WKH�GUXJV�).����DQG�UDSDP\FLQ��
DOVR�ELQGV�WR�WKH�QRQKLVWRQH�FKURPDWLQ�

ELQGLQJ�SURWHLQ�+PR�S�DQG�PD\�UHJXODWH�LWV�
DVVHPEO\�RU�IXQFWLRQ��1�WHUPLQDOO\�
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SURSLRQ\ODWHG�LQ�YLYR��PXWDWLRQ�LV�
IXQFWLRQDOO\�FRPSOHPHQWHG�E\�KXPDQ�

).%3�$�

0&.��

'XDO�VSHFLILFLW\�VHU�WKU�DQG�W\URVLQH�SURWHLQ�
NLQDVH��UROHV�LQ�FKURPRVRPH�VHJUHJDWLRQ��

PHLRWLF�HQWU\��JHQRPH�VWDELOLW\��
SKRVSKRU\ODWLRQ�GHSHQGHQW�SURWHLQ�

GHJUDGDWLRQ��5FQ�S�DQG�&GF�S���LQKLELWLRQ�
RI�SURWHLQ�NLQDVH�$��WUDQVFULSWLRQDO�
UHJXODWLRQ��LQKLELWLRQ�RI�51$�SRO�,,,��
FDOFLXP�VWUHVV�DQG�LQKLELWLRQ�RI�&OE�S�

&GF��S�DIWHU�QXFOHDU�GLYLVLRQ��0&.��KDV�D�
SDUDORJ��<*.���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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6�����6�����<�����
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61)��

&DWDO\WLF�VXEXQLW�RI�WKH�6:,�61)�FKURPDWLQ�
UHPRGHOLQJ�FRPSOH[��LQYROYHG�LQ�

WUDQVFULSWLRQDO�UHJXODWLRQ��FRQWDLQV�'1$�
VWLPXODWHG�$73DVH�DFWLYLW\��IXQFWLRQV�

LQWHUGHSHQGHQWO\�LQ�WUDQVFULSWLRQDO�DFWLYDWLRQ�
ZLWK�6QI�S�DQG�6QI�S�

� 6����� 5$'��� � � �������

135��

3URWHLQ�NLQDVH��VWDELOL]HV�VHYHUDO�SODVPD�
PHPEUDQH�DPLQR�DFLG�WUDQVSRUWHUV�E\�
DQWDJRQL]LQJ�WKHLU�XELTXLWLQ�PHGLDWHG�
GHJUDGDWLRQ��SKRVSKRU\ODWHV�$O\�S��
QHJDWLYHO\�UHJXODWHV�/GE��S�PHGLDWHG�
HQGRF\WRVLV�WKURXJK�SKRVSKRU\ODWLRQ�RI�

/GE��S��ZKLFK�SUHYHQWV�LWV�DVVRFLDWLRQ�ZLWK�
WKH�SODVPD�PHPEUDQH��1SU�S�DFWLYLW\�LV�

QHJDWLYHO\�UHJXODWHG�YLD�SKRVSKRU\ODWLRQ�E\�
WKH�725�FRPSOH[��135��KDV�D�SDUDORJ��
355���WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�

GXSOLFDWLRQ�

6����6����6����
6��� 6��� 135�� � � ����������

���������

� � � 6��� 725�� � � ����
� � � 6��� 725�� � � ����
� � � 6���� 725�� � � �������
� � � 6���� 725�� � � ����
� � � 6���� 725�� � � �������
� � � 6���� 725�� � � ����������

���������



����
�

� � � 6���� 725�� � � ����������
����

� � � 6���� 725�� � � ����������
����

� � � 6���� 725�� � � ����������
���������

� � � 6���� 725�� � � �������������
����

� � � 6���� 135�� � � ����������
���������

� � � 6���� 725�� � � ���������

� � � 6���� 725�� � �
����������
����������
����

� � � 6���� 725�� � � ����
� � � 6���� 725�� � � ����

� � � 6���� 725�� � �
����������
����������
����

� � � 6���� 725�� � � ���������
� � � 6���� 725�� � � ����
� � � 6���� 725�� � � ����
� � � 6���� 725�� � � �������������
� � � 6���� 725�� � � ���������
� � � 6���� 725�� � � ��������
� � � 6���� 725�� � � ����

� � � 6���� 725�� � �
���������
����������
����

� � � 6���� 725�� � �
�����������
����������
���������

� � � 6���� 135�� � �
�����������
����������
����������
����

� � � 6���� 725�� � � ����



����
�

6,1��

&RPSRQHQW�RI�ERWK�WKH�5SG�6�DQG�5SG�/�
KLVWRQH�GHDFHW\ODVH�FRPSOH[HV��LQYROYHG�LQ�
WUDQVFULSWLRQDO�UHSUHVVLRQ�DQG�DFWLYDWLRQ�RI�
GLYHUVH�SURFHVVHV��LQFOXGLQJ�PDWLQJ�W\SH�
VZLWFKLQJ�DQG�PHLRVLV��LQYROYHG�LQ�WKH�
PDLQWHQDQFH�RI�FKURPRVRPDO�LQWHJULW\�
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+63���

3ODVPD�PHPEUDQH�SURWHLQ�LQYROYHG�LQ�
PDLQWDLQLQJ�PHPEUDQH�RUJDQL]DWLRQ��

LQYROYHG�LQ�PDLQWDLQLQJ�RUJDQL]DWLRQ�GXULQJ�
VWUHVV�FRQGLWLRQV��LQGXFHG�E\�KHDW�VKRFN��
R[LGDWLYH�VWUHVV��RVPRVWUHVV��VWDWLRQDU\�

SKDVH��JOXFRVH�GHSOHWLRQ��ROHDWH�DQG�DOFRKRO��
SURWHLQ�DEXQGDQFH�LQFUHDVHG�LQ�UHVSRQVH�WR�

'1$�UHSOLFDWLRQ�VWUHVV�DQG�GLHWDU\�
UHVWULFWLRQ��UHJXODWHG�E\�WKH�+2*�DQG�5DV�

3ND�SDWKZD\V��UHTXLUHG�IRU�GLHWDU\�
UHVWULFWLRQ�LQGXFHG�OLIHVSDQ�H[WHQVLRQ�
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63$��

&RPSRQHQW�RI�WKH�SRODULVRPH��IXQFWLRQV�LQ�
DFWLQ�F\WRVNHOHWDO�RUJDQL]DWLRQ�GXULQJ�
SRODUL]HG�JURZWK��DFWV�DV�D�VFDIIROG�IRU�
0NN�S�DQG�0SN�S�FHOO�ZDOO�LQWHJULW\�
VLJQDOLQJ�FRPSRQHQWV��SRWHQWLDO�&GF��S�
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VXEVWUDWH��FRGLQJ�VHTXHQFH�FRQWDLQV�OHQJWK�
SRO\PRUSKLVPV�LQ�GLIIHUHQW�VWUDLQV��63$��
KDV�D�SDUDORJ��63+���WKDW�DURVH�IURP�WKH�

ZKROH�JHQRPH�GXSOLFDWLRQ�
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7$)�� 7),,'�VXEXQLW������N'D���LQYROYHG�LQ�51$�
SRO\PHUDVH�,,�WUDQVFULSWLRQ�LQLWLDWLRQ� 6���� 7��� � � � ������������

6*9��

&\FOLQ��%XU�S��GHSHQGHQW�SURWHLQ�NLQDVH��
SDUW�RI�WKH�%85�NLQDVH�FRPSOH[�ZKLFK�
IXQFWLRQV�LQ�WUDQVFULSWLRQDO�UHJXODWLRQ��

SKRVSKRU\ODWHV�WKH�FDUER[\�WHUPLQDO�GRPDLQ�
�&7'��RI�5SR��S�DQG�WKH�&�WHUPLQDO�UHSHDW�
GRPDLQ�RI�6SW�S��UHFUXLWV�6SW�S�WR�WKH�&7'�
DW�WKH�RQVHW�RI�WUDQVFULSWLRQ��UHJXODWHG�E\�
&DN�S��VLPLODU�WR�PHWD]RDQ�&'.��SURWHLQV�

6���� 7���� &$.�� � �
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*6<��

*O\FRJHQ�V\QWKDVH��H[SUHVVLRQ�LQGXFHG�E\�
JOXFRVH�OLPLWDWLRQ��QLWURJHQ�VWDUYDWLRQ��
HQYLURQPHQWDO�VWUHVV��DQG�HQWU\�LQWR�
VWDWLRQDU\�SKDVH��*6<��KDV�D�SDUDORJ��

*6<���WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�
GXSOLFDWLRQ��UHORFDOL]HV�IURP�QXFOHXV�WR�
F\WRSODVPLF�IRFL�XSRQ�'1$�UHSOLFDWLRQ�

VWUHVV�
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0%5��

3URWHLQ�LQYROYHG�LQ�PLWRFKRQGULDO�IXQFWLRQV�
DQG�VWUHVV�UHVSRQVH��RYHUH[SUHVVLRQ�

VXSSUHVVHV�JURZWK�GHIHFWV�RI�KDS���KDS���
DQG�KDS��PXWDQWV��0%5��KDV�D�SDUDORJ��
,6)���WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�

GXSOLFDWLRQ�

6�����6�����6�����
6���� 6��� � � � ����

67(���

6LJQDO�WUDQVGXFLQJ�0(.�NLQDVH��LQYROYHG�LQ�
SKHURPRQH�UHVSRQVH�DQG�

SVHXGRK\SKDO�LQYDVLYH�JURZWK�SDWKZD\V�
ZKHUH�LW�SKRVSKRU\ODWHV�6WH�S��DQG�WKH�KLJK�

RVPRODULW\�UHVSRQVH�SDWKZD\��YLD�
SKRVSKRU\ODWLRQ�RI�3EV�S��UHJXODWHG�E\�
6WH��S�DQG�6WH��S��SURWHLQ�DEXQGDQFH�
LQFUHDVHV�LQ�UHVSRQVH�WR�'1$�UHSOLFDWLRQ�

VWUHVV�
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66'��

7UDQVODWLRQDO�UHSUHVVRU�ZLWK�D�UROH�LQ�SRODU�
JURZWK�DQG�ZDOO�LQWHJULW\��UHJXODWHG�E\�
&EN�S�SKRVSKRU\ODWLRQ�WR�HIIHFW�EXG�

VSHFLILF�WUDQVODWLRQDO�FRQWURO�DQG�ORFDOL]DWLRQ�
RI�VSHFLILF�P51$V��LQWHUDFWV�ZLWK�725�

SDWKZD\�FRPSRQHQWV��FRQWDLQV�D�IXQFWLRQDO�
1�WHUPLQDO�QXFOHDU�ORFDOL]DWLRQ�VHTXHQFH�
DQG�QXFOHRF\WRSODVPLF�VKXWWOLQJ�DSSHDUV�WR�

EH�FULWLFDO�WR�6VG�S�IXQFWLRQ�
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*55��

)�ER[�SURWHLQ�FRPSRQHQW�RI�DQ�6&)�
XELTXLWLQ�OLJDVH�FRPSOH[��PRGXODU�VXEVWUDWH�
VSHFLILFLW\�IDFWRU�ZKLFK�DVVRFLDWHV�ZLWK�FRUH�
6&)��&GF��S��6NS�S�DQG�+UW�S�5E[�S��WR�
IRUP�WKH�6&)�*UU���FRPSOH[��6&)�*UU���

� 6���� 036�� � � ������������
����



����
�

DFWV�DV�D�XELTXLWLQ�SURWHLQ�OLJDVH�GLUHFWLQJ�
XELTXLWLQDWLRQ�RI�VXEVWUDWHV�VXFK�DV��*LF�S��
0NV�S��0WK�S��&OQ�S��&OQ�S�DQG�&OQ�S��
LQYROYHG�LQ�FDUERQ�FDWDEROLWH�UHSUHVVLRQ��

JOXFRVH�GHSHQGHQW�GLYDOHQW�FDWLRQ�WUDQVSRUW��
JOXFRVH�WUDQVSRUW��PRUSKRJHQHVLV��DQG�

VXOILWH�GHWR[LILFDWLRQ�
� � � 6���� 036�� � � ���
� � � 6����� 036�� � � ���
� � � 7��� 036�� � � ���

8%3��

8ELTXLWLQ�VSHFLILF�SURWHDVH��UHPRYHV�
XELTXLWLQ�IURP�XELTXLWLQDWHG�SURWHLQV��
FOHDYHV�DW�WKH�&�WHUPLQXV�RI�XELTXLWLQ�

IXVLRQV�LUUHVSHFWLYH�RI�WKHLU�VL]H��FDSDEOH�RI�
FOHDYLQJ�SRO\XELTXLWLQ�FKDLQV�

6�����6�����6���� 6���� &.$�� &.$�� �

������������
����������
����������
����������
����

� � � 6���� &.$�� &.$�� �

�����������
����������
����������
����������
���������

1$3��

+LVWRQH�FKDSHURQH��LQYROYHG�LQ�KLVWRQH�
H[FKDQJH�E\�UHPRYLQJ�DQG�UHSODFLQJ�KLVWRQH�
+�$�+�%�GLPHUV�RU�KLVWRQH�YDULDQW�GLPHUV�
IURP�DVVHPEOHG�QXFOHRVRPHV��LQYROYHG�LQ�
WKH�WUDQVSRUW�RI�+�$�DQG�+�%�KLVWRQHV�WR�
WKH�QXFOHXV��UHTXLUHG�IRU�WKH�UHJXODWLRQ�RI�
PLFURWXEXOH�G\QDPLFV�GXULQJ�PLWRVLV��

LQWHUDFWV�ZLWK�PLWRWLF�F\FOLQ�&OE�S��FRQWUROV�
EXG�PRUSKRJHQHVLV��SKRVSKRU\ODWHG�E\�
&.���SURWHLQ�DEXQGDQFH�LQFUHDVHV�LQ�
UHVSRQVH�WR�'1$�UHSOLFDWLRQ�VWUHVV�
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)DWW\�DFLG�HORQJDVH��LQYROYHG�LQ�VSKLQJROLSLG�
ELRV\QWKHVLV��DFWV�RQ�IDWW\�DFLGV�RI�XS�WR����
FDUERQV�LQ�OHQJWK��PXWDWLRQV�KDYH�UHJXODWRU\�
HIIHFWV�RQ�����EHWD�JOXFDQ�V\QWKDVH��YDFXRODU�
$73DVH��DQG�WKH�VHFUHWRU\�SDWKZD\��(/2��
KDV�D�SDUDORJ��(/2���WKDW�DURVH�IURP�WKH�
ZKROH�JHQRPH�GXSOLFDWLRQ��OHWKDOLW\�RI�WKH�

HOR��HOR��GRXEOH�QXOO�PXWDWLRQ�LV�
IXQFWLRQDOO\�FRPSOHPHQWHG�E\�KXPDQ�
(/29/��DQG�ZHDNO\�FRPSOHPHQWHG�E\�

KXPDQ�(/29/��RU�(/29��
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*XDQLQH�QXFOHRWLGH�H[FKDQJH�IDFWRU��*()��
IRU�&GF��S��DFWLYDWHV�&GF��S�LQ�HDUO\�*���
DFFRXQWLQJ�IRU�WKH�ILUVW�VWDJH�RI�ELSKDVLF�
DFWLYDWLRQ��ZLWK�&GF��S�DFFRXQWLQJ�IRU�WKH�
VHFRQG�VWDJH�LQ�ODWH�*���LQYROYHG�LQ�WKH�
&GF��S�PHGLDWHG�DVVHPEO\�RI�WKH�D[LDO�
ODQGPDUN�WKDW�GLFWDWHV�WKH�VLWH�IRU�WKH�QH[W�
URXQG�RI�EXGGLQJ��UHVXOWLQJ�LQ�WKH�D[LDO�
EXGGLQJ�SDWWHUQ�REVHUYHG�LQ�KDSORLGV��
ORFDOL]HV�ZLWK�VHSWLQV�WR�WKH�EXG�QHFN�

FRQWUDFWLOH�ULQJ�LQ�PLWRVLV�
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&\WRSODVPLF�51$�ELQGLQJ�SURWHLQ��VKXWWOHV�
EHWZHHQ�QXFOHXV�DQG�F\WRSODVP�DQG�LV�
H[SRUWHG�IURP�WKH�QXFOHXV�LQ�DQ�P51$�
H[SRUW�GHSHQGHQW�PDQQHU��DVVRFLDWHV�ZLWK�
WUDQVODWLQJ�ULERVRPHV��LQYROYHG�LQ�KHPH�
UHJXODWLRQ�RI�+DS�S�DV�D�FRPSRQHQW�RI�WKH�

+0&�FRPSOH[��DOVR�LQYROYHG�LQ�WKH�
RUJDQL]DWLRQ�RI�DFWLQ�ILODPHQWV��FRQWDLQV�D�
/D�PRWLI��652��KDV�D�SDUDORJ��6/)���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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1HJDWLYH�UHJXODWRU�RI�WKH�+����$73DVH�
3PD�S��VWUHVV�UHVSRQVLYH�SURWHLQ��

K\GURSKRELF�SODVPD�PHPEUDQH�ORFDOL]HG��
LQGXFHG�E\�KHDW�VKRFN��HWKDQRO�WUHDWPHQW��
ZHDN�RUJDQLF�DFLG��JOXFRVH�OLPLWDWLRQ��DQG�

HQWU\�LQWR�VWDWLRQDU\�SKDVH�

6�����7���� 6���� � &'&��� 6,7��
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$$$�$73DVH��VXEXQLW�RI�SRO\8E�VHOHFWLYH�
VHJUHJDVH�FRPSOH[�LQYROYHG�LQ�(5$'��
,10�DVVRFLDWHG�GHJUDGDWLRQ��,10$'���

PLWRWLF�VSLQGOH�GLVDVVHPEO\��
PDFURDXWRSKDJ\��301��ULERVRPH�DVVRFLDWHG�

GHJUDGDWLRQ��ULERSKDJ\��KRPRW\SLF�(5�
PHPEUDQH�IXVLRQ��6&)�FRPSOH[�

GLVDVVHPEO\��FHOO�ZDOO�LQWHJULW\�GXULQJ�KHDW�
VWUHVV��DQG�WHORPHUDVH�UHJXODWLRQ��PRELOL]HV�
PHPEUDQH�DQFKRUHG�WUDQVFULSWLRQ�IDFWRUV�E\�

UHJXODWHG�8E�SURWHDVRPH�GHSHQGHQW�
SURFHVVLQJ��583���KXPDQ�RUWKRORJ�9&3�

FRPSOHPHQWV�D�FGF���PXWDQW�
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6HULQH�WKUHRQLQH�SURWHLQ�SKRVSKDWDVH�=��
LVRIRUP�RI�3S]�S��LQYROYHG�LQ�UHJXODWLRQ�RI�
SRWDVVLXP�WUDQVSRUW��ZKLFK�DIIHFWV�RVPRWLF�

VWDELOLW\��FHOO�F\FOH�SURJUHVVLRQ��DQG�
KDORWROHUDQFH�
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&\WRVROLF�OHXF\O�W51$�V\QWKHWDVH��OLJDWHV�
OHXFLQH�WR�WKH�DSSURSULDWH�W51$��KXPDQ�
KRPRORJ�/$56�FDQ�FRPSOHPHQW�\HDVW�
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WHPSHUDWXUH�VHQVLWLYH�PXWDQW�DW�UHVWULFWLYH�
WHPSHUDWXUH�

5)$��

6XEXQLW�RI�KHWHURWULPHULF�5HSOLFDWLRQ�
3URWHLQ�$��53$���53$�LV�D�KLJKO\�FRQVHUYHG�

VLQJOH�VWUDQGHG�'1$�ELQGLQJ�SURWHLQ�
LQYROYHG�LQ�'1$�UHSOLFDWLRQ��UHSDLU��DQG�
UHFRPELQDWLRQ��53$�SURWHFWV�DJDLQVW�

LQDSSURSULDWH�WHORPHUH�UHFRPELQDWLRQ��DQG�
XSRQ�WHORPHUH�XQFDSSLQJ��SUHYHQWV�FHOO�
SUROLIHUDWLRQ�E\�D�FKHFNSRLQW�LQGHSHQGHQW�
SDWKZD\��LQ�FRQFHUW�ZLWK�6JV�S�7RS�S�

5PL�S��VWLPXODWHV�'1$�
FDWHQDWLRQ�GHFDWHQDWLRQ�DFWLYLW\�RI�7RS�S��
SURWHLQ�DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�

'1$�UHSOLFDWLRQ�V�
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*6<��

*O\FRJHQ�V\QWKDVH��H[SUHVVLRQ�LQGXFHG�E\�
JOXFRVH�OLPLWDWLRQ��QLWURJHQ�VWDUYDWLRQ��KHDW�

VKRFN��DQG�VWDWLRQDU\�SKDVH��DFWLYLW\�
UHJXODWHG�E\�F$03�GHSHQGHQW��6QI�S�DQG�
3KR��S�NLQDVHV�DV�ZHOO�DV�E\�WKH�*DF�S�
*OF�S�SKRVSKDWDVH��*6<��KDV�D�SDUDORJ��
*6<���WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�
GXSOLFDWLRQ��UHORFDOL]HV�IURP�F\WRSODVP�WR�
SODVPD�PHPEUDQH�XSRQ�'1$�UHSOLFDWLRQ�

VWUHVV�
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6SW�S��S��'6,)��WUDQVFULSWLRQ�HORQJDWLRQ�
IDFWRU�FRPSOH[�VXEXQLW��WKH�6SW����FRPSOH[�
ELQGV�WR�VV51$�LQ�D�VHTXHQFH�VSHFLILF�

PDQQHU��DQG�LQ�FRQFHUW�ZLWK�51$3�,�DQG�,,�
KDV�PXOWLSOH�UROHV�UHJXODWLQJ�WUDQVFULSWLRQDO�
HORQJDWLRQ��51$�SURFHVVLQJ��TXDOLW\�FRQWURO��
DQG�WUDQVFULSWLRQ�FRXSOHG�UHSDLU��LQWHUDFWV�

ZLWK�'1$�XSVWUHDP�RI�51$3,,�DQG�WKH�QRQ�
WHPSODWH�VWUDQG�RI�WKH�WUDQVFULSWLRQ�EXEEOH��
6SW�S�LV�WKH�RQO\�WUDQVFULSWLRQ�HORQJDWLRQ�
IDFWRU�FRQVHUYHG�LQ�DOO�GRPDLQV�RI�OLIH�
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7UDQVFULSWLRQ�IDFWRU�LQYROYHG�LQ�JOXFRVH�
UHSUHVVLRQ��VHTXHQFH�VSHFLILF�'1$�ELQGLQJ�
SURWHLQ�FRQWDLQLQJ�WZR�&\V�+LV��]LQF�ILQJHU�
PRWLIV��UHJXODWHG�E\�WKH�61)��NLQDVH�DQG�

WKH�*/&��SKRVSKDWDVH��UHJXODWHV�
ILODPHQWRXV�JURZWK�DORQJ�ZLWK�0LJ�S�LQ�
UHVSRQVH�WR�JOXFRVH�GHSOHWLRQ��DFWLYDWHG�LQ�
VWRFKDVWLF�SXOVHV�RI�QXFOHDU�ORFDOL]DWLRQ��
VKXWWOLQJ�EHWZHHQ�F\WRVRO�DQG�QXFOHXV�

GHSHQGLQJ�RQ�H[WHUQDO�JOXFRVH�OHYHOV�DQG�LWV�
SKRVSKRU\ODWLRQ�VWDWH�
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1RQ�HVVHQWLDO�SURWHLQ�RI�XQNQRZQ�IXQFWLRQ��
H[SUHVVLRQ�LQGXFHG�LQ�UHVSRQVH�WR�KHDW�

VWUHVV��)81���KDV�D�SDUDORJ��<25���:��
WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�

GXSOLFDWLRQ�
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5HJXODWRU\�VXEXQLW�IRU�*OF�S�W\SH���SURWHLQ�
SKRVSKDWDVH��33����WHWKHUV�*OF�S�WR�*V\�S�
JO\FRJHQ�V\QWKDVH��ELQGV�+VI�S�KHDW�VKRFN�
WUDQVFULSWLRQ�IDFWRU��UHTXLUHG�IRU�LQGXFWLRQ�RI�

VRPH�+6)�UHJXODWHG�JHQHV�XQGHU�KHDW�
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VKRFN��*$&��KDV�D�SDUDORJ��3,*���WKDW�DURVH�
IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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�������SURWHLQ��PDMRU�LVRIRUP��FRQWUROV�
SURWHRPH�DW�SRVW�WUDQVFULSWLRQDO�OHYHO��ELQGV�
SURWHLQV�DQG�'1$��LQYROYHG�LQ�UHJXODWLRQ�RI�
H[RF\WRVLV��YHVLFOH�WUDQVSRUW��5DV�0$3.�

DQG�UDSDP\FLQ�VHQVLWLYH�VLJQDOLQJ��
DJJUHVRPH�IRUPDWLRQ��VSLQGOH�SRVLWLRQ�

FKHFNSRLQW��SURWHLQ�LQFUHDVHV�LQ�DEXQGDQFH�
DQG�UHODWLYH�GLVWULEXWLRQ�WR�WKH�QXFOHXV�
LQFUHDVHV�XSRQ�'1$�UHSOLFDWLRQ�VWUHVV��

DQWLDSRSWRWLF�JHQH�VLPLODU�WR�KXPDQ���������
%0+��KDV�D�SDUDORJ��%0+���WKDW�DURVH�

IURP�ZKROH�JHQRPH�GXSOLFDWLRQ�
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3URWHLQ�FRQWDLQLQJ�6+��GRPDLQV��LQYROYHG�
LQ�HVWDEOLVKLQJ�FHOO�SRODULW\�DQG�

PRUSKRJHQHVLV��IXQFWLRQV�DV�D�VFDIIROG�
SURWHLQ�IRU�FRPSOH[HV�WKDW�LQFOXGH�&GF��S��

6WH�S��6WH��S��DQG�5VU�S�
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3URWHLQ�LQYROYHG�LQ�'1$�UHSOLFDWLRQ��
FRPSRQHQW�RI�WKH�0FP����KH[DPHULF�

KHOLFDVH�FRPSOH[�WKDW�ELQGV�FKURPDWLQ�DV�D�
SDUW�RI�WKH�SUH�UHSOLFDWLYH�FRPSOH[��UHODWLYH�
GLVWULEXWLRQ�WR�WKH�QXFOHXV�LQFUHDVHV�XSRQ�

'1$�UHSOLFDWLRQ�VWUHVV�
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1HXWUDO�WUHKDODVH��GHJUDGHV�WUHKDORVH��
UHTXLUHG�IRU�WKHUPRWROHUDQFH�DQG�PD\�

PHGLDWH�UHVLVWDQFH�WR�RWKHU�FHOOXODU�VWUHVVHV��
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SKRVSKRU\ODWHG�DQG�DFWLYDWHG�E\�&GF��S�DW�
WKH�*��6�SKDVH�WUDQVLWLRQ�WR�FRRUGLQDWHO\�
UHJXODWH�FDUERK\GUDWH�PHWDEROLVP�DQG�WKH�
FHOO�F\FOH��LQKLELWHG�E\�'FV�S��17+��KDV�D�
SDUDORJ��17+���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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6HULQH�WKUHRQLQH�NLQDVH�DQG�
HQGRULERQXFOHDVH��WUDQVPHPEUDQH�SURWHLQ�
WKDW�PHGLDWHV�WKH�XQIROGHG�SURWHLQ�UHVSRQVH�

�835��E\�UHJXODWLQJ�+DF�S�V\QWKHVLV�
WKURXJK�+$&��P51$�VSOLFLQJ��UROH�LQ�

KRPHRVWDWLF�DGDSWDWLRQ�WR�(5�VWUHVV��.DU�S�
ELQGV�LQDFWLYH�,UH�S�DQG�UHOHDVHV�IURP�LW�

XSRQ�(5�VWUHVV�
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$OSKD���VXEXQLW�RI�WKH���6�SURWHDVRPH��

LQYROYHG�LQ�XELTXLWLQ�GHSHQGHQW�FDWDEROLVP��
KXPDQ�KRPRORJ�LV�VXEXQLW�]HWD�
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,QQHU�SODTXH�VSLQGOH�SROH�ERG\��63%��
FRPSRQHQW��RUWKRORJ�RI�KXPDQ�NHQGULQ��
JDPPD�WXEXOLQ�VPDOO�FRPSOH[��JDPPD�

7X6&��UHFHSWRU�WKDW�LQWHUDFWV�ZLWK�6SF��S�WR�
UHFUXLW�WKH�FRPSOH[�WR�WKH�QXFOHDU�VLGH�RI�WKH�
63%��FRQQHFWLQJ�QXFOHDU�PLFURWXEXOHV�WR�WKH�
63%��SURPRWHV�JDPPD�7X6&�DVVHPEO\�DQG�
ROLJRPHUL]DWLRQ�WR�LQLWLDWH�PLFURWXEXOH�

QXFOHDWLRQ��LQWHUDFWV�ZLWK�7XE�S�FRPSOH[�
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DQG�FDOPRGXOLQ��SKRVSKRU\ODWHG�E\�0SV�S�
LQ�FHOO�F\FOH�GHSHQGHQW�PDQQHU�
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&RPSRQHQW�RI�WKH�VHSWLQ�ULQJ�WKDW�LV�UHTXLUHG�
IRU�F\WRNLQHVLV��VHSWLQV�DUH�*73�ELQGLQJ�

SURWHLQV�WKDW�DVVHPEOH�ZLWK�RWKHU�VHSWLQV�LQWR�
URG�OLNH�FRPSOH[HV�WKDW�FDQ�DVVRFLDWH�ZLWK�
RWKHU�URGV�WR�IRUP�ILODPHQW�SRO\PHUV��VHSWLQ�
ULQJV�DW�WKH�PRWKHU�EXG�QHFN�DFW�DV�VFDIIROGV�
IRU�UHFUXLWLQJ�IDFWRUV�QHHGHG�IRU�FHOO�GLYLVLRQ�

DQG�DV�EDUULHUV�WR�SUHYHQW�GLIIXVLRQ�RI�
VSHFLILF�SURWHLQV�EHWZHHQ�PRWKHU�DQG�

GDXJKWHU�FHOOV�
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0LWRJHQ�DFWLYDWHG�SURWHLQ�NLQDVH�LQYROYHG�LQ�
RVPRUHJXODWLRQ��FRQWUROV�JOREDO�UHDOORFDWLRQ�
RI�51$3,,�GXULQJ�RVPRWLF�VKRFN��PHGLDWHV�
UHFUXLWPHQW�DFWLYDWLRQ�RI�51$3,,�DW�+RW�S�
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GHSHQGHQW�SURPRWHUV��ELQGV�FDOPRGXOLQ��
VWLPXODWHV�DQWLVHQVH�WUDQVFULSWLRQ�WR�DFWLYDWH�
&'&����GHILQHV�QRYHO�6�SKDVH�FKHFNSRLQW�

ZLWK�0UF�S�WKDW�SUHYHQW�
UHSOLFDWLRQ�WUDQVFULSWLRQ�FRQIOLFWV��QXFOHDU�
IRUP�UHSUHVVHV�SVHXGRK\SKDO�JURZWK��
DXWRSKRVSKRU\ODWHV��SURWHLQ�DEXQGDQFH�
LQFUHDVHV�XQGHU�'1$�UHSOLFDWLRQ�VWUHVV�
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H,)�F�VXEXQLW�RI�WKH�HXNDU\RWLF�WUDQVODWLRQ�
LQLWLDWLRQ�IDFWRU����H,)����LQYROYHG�LQ�WKH�
DVVHPEO\�RI�SUHLQLWLDWLRQ�FRPSOH[�DQG�VWDUW�
FRGRQ�VHOHFWLRQ��H,)��LV�DOVR�LQYROYHG�LQ�
SURJUDPPHG�VWRS�FRGRQ�UHDGWKURXJK�
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1XFOHRSRULQ�LQYROYHG�LQ�QXFOHRF\WRSODVPLF�
WUDQVSRUW��ELQGV�WR�HLWKHU�WKH�QXFOHRSODVPLF�
RU�F\WRSODVPLF�IDFHV�RI�WKH�QXFOHDU�SRUH�

FRPSOH[�GHSHQGLQJ�RQ�5DQ�*73�OHYHOV��DOVR�
KDV�D�UROH�LQ�FKURPDWLQ�RUJDQL]DWLRQ�
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3DUW�RI�DFWLQ�F\WRVNHOHWRQ�UHJXODWRU\�
FRPSOH[�3DQ�S�6OD�S�(QG�S��DVVRFLDWHV�
ZLWK�DFWLQ�SDWFKHV�RQ�FHOO�FRUWH[��SURPRWHV�
SURWHLQ�SURWHLQ�LQWHUDFWLRQV�HVVHQWLDO�IRU�
HQGRF\WRVLV��ELQGV�WR�DQG�DFWLYDWHV�$US����
FRPSOH[�LQ�YLWUR��SKRVSKRU\ODWLRQ�RI�7KU�
�����LV�UHJXODWHG�E\�0$3.�+RJ�S�LQ�
UHVSRQVH�WR�RVPRWLF�VWUHVV��SUHYLRXVO\�
WKRXJKW�WR�EH�D�VXEXQLW�RI�SRO\�$��
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0J���GHSHQGHQW�SKRVSKDWLGDWH��3$��
SKRVSKDWDVH��GHSKRVSKRU\ODWHV�3$�WR�\LHOG�
GLDF\OJO\FHURO��UHJXODWHV�SKRVSKROLSLG�
V\QWKHVLV��QXFOHDU�(5�PHPEUDQH�JURZWK��
OLSLG�GURSOHW�IRUPDWLRQ��WULDF\OJO\FHURO�
V\QWKHVLV��YDFXRODU�KRPHRVWDVLV�DQG�FHOO�

ZDOO�LQWHJULW\��SKRVSKRU\ODWHG�E\�
3KR��S�3KR��S��&GF��S�&\FOLQ�%��3.$��

3.&��DQG�&.,,��UHJXODWLQJ�DFWLYLW\��
ORFDOL]DWLRQ��DQG�SURWHRVRPDO�GHJUDGDWLRQ��
KRPRORJ�RI�PDPPDOLDQ�OLSLQV���DQG����
KXPDQ�KRPRORJV�/3,1���/3,1���/3,1��

FRPSOHPHQW�WKH�QXOO�
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$OWHUQDWH�EHWD�VXEXQLW�RI�WKH�6QI�S�NLQDVH�
FRPSOH[��PD\�FRQIHU�VXEVWUDWH�VSHFLILFLW\��
YDFXRODU�SURWHLQ�FRQWDLQLQJ�.,6��.LQDVH�

,QWHUDFWLQJ�6HTXHQFH��DQG�$6&��$VVRFLDWLRQ�
ZLWK�6QI��NLQDVH�&RPSOH[��GRPDLQV�
LQYROYHG�LQ�SURWHLQ�LQWHUDFWLRQV�
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1XFOHRODU�VHULQH�ULFK�SURWHLQ��UROH�LQ�
SUHULERVRPH�DVVHPEO\�RU�WUDQVSRUW��PD\�
IXQFWLRQ�DV�D�FKDSHURQH�RI�VPDOO�QXFOHRODU�
ULERQXFOHRSURWHLQ�SDUWLFOHV��VQR513V���
LPPXQRORJLFDOO\�DQG�VWUXFWXUDOO\�WR�UDW�
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$73DVH�FRPSRQHQW�RI�WKH�56&�FKURPDWLQ�
UHPRGHOLQJ�FRPSOH[��UHTXLUHG�IRU�H[SUHVVLRQ�

RI�HDUO\�PHLRWLF�JHQHV��SURPRWHV�EDVH�
H[FLVLRQ�UHSDLU�LQ�FKURPDWLQ��HVVHQWLDO�
KHOLFDVH�UHODWHG�SURWHLQ�KRPRORJRXV�WR�
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3UHGLFWHG�F\WRVNHOHWRQ�SURWHLQ�LQYROYHG�LQ�
LQWUDFHOOXODU�VLJQDOLQJ��EDVHG�RQ�TXDQWLWDWLYH�
DQDO\VLV�RI�SURWHLQ�SURWHLQ�LQWHUDFWLRQ�PDSV��
PD\�LQWHUDFW�ZLWK�ULERVRPHV��EDVHG�RQ�FR�
SXULILFDWLRQ�VWXGLHV��FRQWDLQV�ILEURQHFWLQ�

W\SH�,,,�GRPDLQ�IROG�
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&\WRVNHOHWDO�SURWHLQ�ELQGLQJ�SURWHLQ��
UHTXLUHG�IRU�DVVHPEO\�RI�WKH�FRUWLFDO�DFWLQ�
F\WRVNHOHWRQ��LQWHUDFWV�ZLWK�SURWHLQV�
UHJXODWLQJ�DFWLQ�G\QDPLFV�DQG�SURWHLQV�
UHTXLUHG�IRU�HQGRF\WRVLV��IRXQG�LQ�WKH�

QXFOHXV�DQG�FHOO�FRUWH[��KDV���6+��GRPDLQV�
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$FWLQ�ELQGLQJ�SURWHLQ��LQYROYHG�LQ�EXQGOLQJ�
RI�DFWLQ�ILODPHQWV�DQG�HQGRF\WRVLV�RI�DFWLQ�
FRUWLFDO�SDWFKHV��DFWLYLW\�VWLPXODWHG�E\�
/DV��S��FRQWDLQV�6+��GRPDLQ�VLPLODU�WR�

5YV���S��<6&���KDV�D�SDUDORJ��/6%���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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8*3��

8'3�JOXFRVH�S\URSKRVSKRU\ODVH��8*3DVH���
FDWDO\VHV�WKH�UHYHUVLEOH�IRUPDWLRQ�RI�8'3�
*OF�IURP�JOXFRVH���SKRVSKDWH�DQG�873��
LQYROYHG�LQ�D�ZLGH�YDULHW\�RI�PHWDEROLF�

SDWKZD\V��H[SUHVVLRQ�PRGXODWHG�E\�3KR��S�
WKURXJK�3KR�S��LQYROYHG�LQ�3.$�PHGLDWHG�
R[LGDWLYH�VWUHVV�UHVLVWDQFH�DQG�ORQJ�WHUP�
VXUYLYDO�LQ�VWDWLRQDU\�SKDVH��8*3��KDV�D�
SDUDORJ��<+/���:��WKDW�DURVH�IURP�WKH�

ZKROH�JHQRPH�GXSOLFDWLRQ�
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3VHXGRXULGLQH�V\QWKDVH�FDWDO\WLF�VXEXQLW�RI�
ER[�+�$&$�VQR513V��DFWV�RQ�ODUJH�DQG�
VPDOO�U51$V��RQ�VQ51$�8���DQG�RQ�VRPH�
P51$V��PXWDWLRQV�LQ�KXPDQ�RUWKRORJ�
G\VNHULQ�FDXVH�WKH�GLVRUGHU�G\VNHUDWRVLV�
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FRQJHQLWD��VPDOO�QXFOHRODU�ULERQXFOHRSURWHLQ�
SDUWLFOHV�DUH�DOVR�NQRZQ�DV�VQR513V�
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6HULQH�WKUHRQLQH�SURWHLQ�SKRVSKDWDVH�=��
LVRIRUP�RI�3S]�S��LQYROYHG�LQ�UHJXODWLRQ�RI�
SRWDVVLXP�WUDQVSRUW��ZKLFK�DIIHFWV�RVPRWLF�

VWDELOLW\��FHOO�F\FOH�SURJUHVVLRQ��DQG�
KDORWROHUDQFH�
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$GDSWRU�SURWHLQ�WKDW�OLQNV�DFWLQ�WR�FODWKULQ�
DQG�HQGRF\WRVLV��LQYROYHG�LQ�PHPEUDQH�

F\WRVNHOHWRQ�DVVHPEO\�DQG�FHOO�SRODUL]DWLRQ��
SUHVHQW�LQ�WKH�DFWLQ�FRUWLFDO�SDWFK�RI�WKH�

HPHUJLQJ�EXG�WLS��GLPHU�LQ�YLYR�
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3KRVSKRJOXFRPXWDVH��PLQRU�LVRIRUP��
FDWDO\]HV�WKH�FRQYHUVLRQ�IURP�JOXFRVH���
SKRVSKDWH�WR�JOXFRVH���SKRVSKDWH��ZKLFK�LV�
D�NH\�VWHS�LQ�KH[RVH�PHWDEROLVP��3*0��KDV�
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D�SDUDORJ��3*0���WKDW�DURVH�IURP�WKH�ZKROH�
JHQRPH�GXSOLFDWLRQ�

750��

W51$�PHWK\OWUDQVIHUDVH����PHWK\ODWHV�WKH�
XULGLQH�UHVLGXH�DW�SRVLWLRQ����RI�W51$V�DQG�
PD\�DOVR�KDYH�D�UROH�LQ�W51$�VWDELOL]DWLRQ�
RU�PDWXUDWLRQ��HQGR�H[RQXFOHDVH�ZLWK�D�UROH�

LQ�'1$�UHSDLU�
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3OHLRWURSLF�QHJDWLYH�WUDQVFULSWLRQDO�
UHJXODWRU��LQYROYHG�LQ�5DV�&$03�DQG�O\VLQH�

ELRV\QWKHWLF�SDWKZD\V�DQG�QLWURJHQ�
UHJXODWLRQ��LQYROYHG�LQ�UHWURJUDGH��57*��

PLWRFKRQGULD�WR�QXFOHXV�VLJQDOLQJ�
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6WHU\O�HVWHU�K\GURODVH��RQH�RI�WKUHH�JHQH�
SURGXFWV��<HK�S��<HK�S��7JO�S��UHVSRQVLEOH�

IRU�VWHU\O�HVWHU�K\GURODVH�DFWLYLW\�DQG�
LQYROYHG�LQ�VWHURO�KRPHRVWDVLV��ORFDOL]HG�WR�

OLSLG�SDUWLFOH�PHPEUDQHV�
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6FDIIROG�SURWHLQ�LQYROYHG�LQ�WKH�IRUPDWLRQ�RI�
HDUO\�HQGRF\WLF�VLWHV��SXWDWLYH�UHJXODWRU�RI�
F\WRNLQHVLV��KRPR�ROLJRPHUL]DWLRQ�LV�

UHTXLUHG�IRU�ORFDOL]DWLRQ�WR�DQG�RUJDQL]DWLRQ�
RI�HQGRF\WLF�VLWHV��KDV�D�QHWZRUN�RI�

LQWHUDFWLRQV�ZLWK�RWKHU�HQGRF\WLF�SURWHLQV��
ELQGV�PHPEUDQHV�LQ�D�XELTXLWLQ�GHSHQGHQW�

PDQQHU��PD\�DOVR�ELQG�XELTXLWLQDWHG�
PHPEUDQH�DVVRFLDWHG�SURWHLQV��LQWHUDFWV�
ZLWK�&PN��DQG�IXQFWLRQV�XSVWUHDP�RI�
&0.��LQ�UHJXODWLQJ�QRQ�DSRSWRWLF�FHOO�
GHDWK��KRPRORJ�RI�PDPPDOLDQ�(SV���
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3,1��

3URWHLQ�LQYROYHG�LQ�*��0�SKDVH�SURJUHVVLRQ�
DQG�UHVSRQVH�WR�'1$�GDPDJH��LQWHUDFWV�ZLWK�
5DG��S��FRQWDLQV�DQ�51$�UHFRJQLWLRQ�PRWLI��
D�QXFOHDU�ORFDOL]DWLRQ�VLJQDO��DQG�VHYHUDO�

64�74�FOXVWHU�GRPDLQV��
K\SHUSKRVSKRU\ODWHG�LQ�UHVSRQVH�WR�'1$�

GDPDJH�
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6+3��

8%;�GRPDLQ�FRQWDLQLQJ�VXEVWUDWH�DGDSWRU�
IRU�&GF��S��XELTXLWLQ�UHJXODWRU\�;�GRPDLQ�
FRQWDLQLQJ�SURWHLQ�WKDW�DFWV�DV�D�VXEVWUDWH�
UHFUXLWLQJ�FRIDFWRU�IRU�&GF��S��SRVLWLYHO\�
UHJXODWHV�*OF�S�33DVH�DFWLYLW\�WR�SURPRWH�
JURZWK�DQG�PLWRWLF�SURJUHVVLRQ�LQ�FRPSOH[�

ZLWK�&GF��S��XELTXLWLQDWHG�SURWHLQ�
LQWHUDFWRU�LQYROYHG�LQ�(5�DVVRFLDWHG�

GHJUDGDWLRQ��(5$'���UHJXODWHG�E\�QXFOHDU�
8E�GHSHQGHQW�GHJUDGDWLRQ��,10$'�

SDWKZD\��LQGHSHQGHQW�RI�WKH�$VL�DQG�'RD���
FRPSOH[HV��KRPRORJ�RI�KXPDQ�S���
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(LVRVRPH�FRPSRQHQW��OLNHO\�SOD\V�RQO\�D�
PLQRU�UROH�LQ�HLVRVRPH�DVVHPEO\��VKRZQ�WR�
LQWHUDFW�ZLWK�6HJ�S�E\�DIILQLW\�SXULILFDWLRQ�
DQG�PDVV�VSHF��6:$7�*)3�DQG�P&KHUU\�

IXVLRQ�SURWHLQV�ORFDOL]H�WR�WKH�FHOO�SHULSKHU\��
VLPLODU�WR��L!$��JRVV\SLL��L!�6(*�JHQH�

ZKLFK�LV�LPSRUWDQW�IRU�VWDELOL]LQJ�HLVRVRPHV��
6(*��KDV�D�SDUDORJ��6(*���WKDW�DURVH�IURP�

WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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��SKRVSKDWLG\OLQRVLWRO���SKRVSKDWH���
NLQDVH��YDFXRODU�PHPEUDQH�NLQDVH�WKDW�
JHQHUDWHV�SKRVSKDWLG\OLQRVLWRO������3���
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ZKLFK�LV�LQYROYHG�LQ�YDFXRODU�VRUWLQJ�DQG�
KRPHRVWDVLV�

76$��

7KLRUHGR[LQ�SHUR[LGDVH��DFWV�DV�ERWK�
ULERVRPH�DVVRFLDWHG�DQG�IUHH�F\WRSODVPLF�
DQWLR[LGDQW��VHOI�DVVRFLDWHV�WR�IRUP�KLJK�

PROHFXODU�ZHLJKW�FKDSHURQH�FRPSOH[�XQGHU�
R[LGDWLYH�VWUHVV��FKDSHURQH�DFWLYLW\�HVVHQWLDO�
IRU�JURZWK�LQ�]LQF�GHILFLHQF\��UHTXLUHG�IRU�
WHORPHUH�OHQJWK�PDLQWHQDQFH��ELQGV�DQG�
PRGXODWHV�&GF��S�DFWLYLW\��SURWHLQ�

DEXQGDQFH�LQFUHDVHV��IRUPV�F\WRSODVPLF�IRFL�
GXULQJ�'1$�UHSOLFDWLRQ�VWUHVV��76$��KDV�D�
SDUDORJ��76$���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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$'3�ULERV\ODWLRQ�IDFWRU�*73DVH�DFWLYDWLQJ�
SURWHLQ��$5)�*$3���LQYROYHG�LQ�(5�*ROJL�
WUDQVSRUW��UHTXLUHG�IRU�SURVSRUH�PHPEUDQH�
IRUPDWLRQ��UHJXODWHV�SKRVSKROLSDVH�6SR��S��
VKDUHV�IXQFWLRQDO�VLPLODULW\�ZLWK�*OR�S��

*&6��KDV�D�SDUDORJ��636����WKDW�DURVH�IURP�
WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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51$3,,�GHJUDGDWLRQ�IDFWRU��IRUPV�D�
FRPSOH[�ZLWK�5DG��S�LQ�FKURPDWLQ��HQDEOHV�
XELTXLWLQDWLRQ�DQG�SURWHRO\VLV�RI�51$3,,�
SUHVHQW�LQ�DQ�HORQJDWLRQ�FRPSOH[��PXWDQW�LV�

GHILFLHQW�LQ�=LS�S�ORDGLQJ�RQWR�
FKURPRVRPHV�GXULQJ�PHLRVLV�
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3URWHLQ�LQYROYHG�LQ�WUDQVFULSWLRQ�LQLWLDWLRQ��
IXQFWLRQV�DW�7$7$�FRQWDLQLQJ�SURPRWHUV��
DVVRFLDWHV�ZLWK�WKH�EDVDO�WUDQVFULSWLRQ�IDFWRU�
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FRUUHVSRQGV�WR�WKH�&�WHUPLQDO�UHJLRQ�RI�
PDPPDOLDQ�7$)���UHGXQGDQW�ZLWK�%GI�S��
%')��KDV�D�SDUDORJ��%')���WKDW�DURVH�IURP�

WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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3URWHLQ�VLPLODU�WR�PDPPDOLDQ�R[\VWHURO�
ELQGLQJ�SURWHLQ��FRQWDLQV�DQN\ULQ�UHSHDWV�
DQG�))$7�PRWLI��LQWHUDFWV�ZLWK�(5�DQFKRU�
6FV�S�DW�WKH�QXFOHXV�YDFXROH�MXQFWLRQ��
UHJXODWHG�E\�VWHURO�ELQGLQJ��6:+��KDV�D�
SDUDORJ��26+���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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3XWDWLYH�VHULQH�WKUHRQLQH�SURWHLQ�NLQDVH�ZLWK�
XQNQRZQ�FHOOXODU�UROH��..4��KDV�D�SDUDORJ��
+$/���WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�

GXSOLFDWLRQ�
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1HJDWLYH�UHJXODWRU\�VXEXQLW�RI�SURWHLQ�
SKRVSKDWDVH����3S]�S���LQYROYHG�LQ�
FRHQ]\PH�$�ELRV\QWKHVLV��VXEXQLW�RI�

SKRVSKRSDQWRWKHQR\OF\VWHLQH�GHFDUER[\ODVH�
�33&'&��&DE�S��6LV�S��9KV�S��FRPSOH[�
DQG�WKH�&R$�6\QWKHVL]LQJ�3URWHLQ�&RPSOH[�
�&R$�63&��&DE�S��&DE�S��&DE�S��&DE�S��
6LV�S�DQG�9KV�S���6,6��KDV�D�SDUDORJ��

9+6���WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�
GXSOLFDWLRQ�
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H,)�(�DVVRFLDWHG�SURWHLQ��FRPSHWHV�ZLWK�
H,)�*�IRU�ELQGLQJ�WR�H,)�(��DFFHOHUDWHV�

P51$�GHJUDGDWLRQ�E\�SURPRWLQJ�
GHFDSSLQJ��IDFLOLWDWHG�E\�LQWHUDFWLRQ�ZLWK�
H,)�(��HVVHQWLDO�IRU�3XI�S�PHGLDWHG�
UHSUHVVLRQ��DVVRFLDWHV�ZLWK�3XI�S�DQG�

'KK�S��LQKLELWV�FDS�GHSHQGHQW�WUDQVODWLRQ��
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IXQFWLRQV�LQGHSHQGHQWO\�RI�H,)�(�WR�
PDLQWDLQ�JHQHWLF�VWDELOLW\��SOD\V�D�UROH�LQ�FHOO�
JURZWK��LPSOLFDWHG�LQ�WKH�725�VLJQDOLQJ�
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7UDQVFULSWLRQ�HORQJDWLRQ�IDFWRU�ZLWK�D�
FRQVHUYHG�]LQF�ILQJHU�GRPDLQ��LPSOLFDWHG�LQ�

WKH�PDLQWHQDQFH�RI�SURSHU�FKURPDWLQ�
VWUXFWXUH�LQ�DFWLYHO\�WUDQVFULEHG�UHJLRQV��

GHOHWLRQ�LQKLELWV�%URPH�PRVDLF�YLUXV��%09��
JHQH�H[SUHVVLRQ�
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6XEXQLW�RI�WKH�$675$�FRPSOH[��LQYROYHG�LQ�
FKURPDWLQ�UHPRGHOLQJ��WHORPHUH�OHQJWK�
UHJXODWRU�LQYROYHG�LQ�WKH�VWDELOLW\�RU�
ELRJHQHVLV�RI�3,..V�VXFK�DV�725&���

VLPLODU�WR�6��SRPEH�7WL�S��GHWHFWHG�LQ�KLJKO\�
SXULILHG�PLWRFKRQGULD�LQ�KLJK�WKURXJKSXW�

VWXGLHV�
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3URWHLQ�RI�XQNQRZQ�IXQFWLRQ��JUHHQ�
IOXRUHVFHQW�SURWHLQ��*)3��IXVLRQ�SURWHLQ�
ORFDOL]HV�WR�WKH�F\WRSODVP�DQG�QXFOHXV��

SURWHLQ�DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�
'1$�UHSOLFDWLRQ�VWUHVV��<.5���&�KDV�D�
SDUDORJ��,0/���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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*O\FHURO���SKRVSKDWH�GLK\GUR[\DFHWRQH�
SKRVSKDWH�VQ���DF\OWUDQVIHUDVH��ORFDWHG�LQ�
OLSLG�SDUWLFOHV�DQG�WKH�(5��LQYROYHG�LQ�WKH�
VWHSZLVH�DF\ODWLRQ�RI�JO\FHURO���SKRVSKDWH�
DQG�GLK\GUR[\DFHWRQH�LQ�OLSLG�ELRV\QWKHVLV��
WKH�PRVW�FRQVHUYHG�PRWLIV�DQG�IXQFWLRQDOO\�
UHOHYDQW�UHVLGXHV�DUH�RULHQWHG�WRZDUGV�WKH�
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3KRVSKRJOXFRPXWDVH��FDWDO\]HV�WKH�
FRQYHUVLRQ�IURP�JOXFRVH���SKRVSKDWH�WR�

JOXFRVH���SKRVSKDWH��ZKLFK�LV�D�NH\�VWHS�LQ�
KH[RVH�PHWDEROLVP��IXQFWLRQV�DV�WKH�
DFFHSWRU�IRU�D�*OF�SKRVSKRWUDQVIHUDVH��

SURWHLQ�DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�
'1$�UHSOLFDWLRQ�VWUHVV��3*0��KDV�D�

SDUDORJ��3*0���WKDW�DURVH�IURP�WKH�ZKROH�
JHQRPH�GXSOLFDWLRQ�
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6XEXQLW�D�RI�WKH�YDFXRODU�$73DVH�9��
GRPDLQ��RQH�RI�WZR�LVRIRUPV��6WY�S�DQG�
9SK�S���6WY�S�LV�ORFDWHG�LQ�9�$73DVH�
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LQGXFHG�LQ�WKH�SUHVHQFH�RI�DFHWLF�DFLG��
SURWHLQ�REVHUYHG�LQ�SODVPD�PHPEUDQH�IRFL�
LQ�WKH�SUHVHQFH�RI�DFHWLF�DFLG��WKH�DXWKHQWLF��

QRQ�WDJJHG�SURWHLQ�LV�GHWHFWHG�LQ�D�
SKRVSKRU\ODWHG�VWDWH�LQ�KLJKO\�SXULILHG�
PLWRFKRQGULD�LQ�KLJK�WKURXJKSXW�VWXGLHV�
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LQYROYHG�LQ�XSWDNH�RI�OHXFLQH��LVROHXFLQH�DQG�
YDOLQH��FRQWDLQV����SUHGLFWHG�WUDQVPHPEUDQH�
GRPDLQV��%$3��KDV�D�SDUDORJ��%$3���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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$73DVH�VXEXQLW�RI�LPLWDWLRQ�VZLWFK��,6:,��
FODVV�FKURPDWLQ�UHPRGHOHUV��ZLWK�,RF�S�

IRUPV�,VZ�D�FRPSOH[�LQYROYHG�LQ�UHSUHVVLRQ�
RI�WUDQVFULSWLRQ�LQLWLDWLRQ��ZLWK�,RF�S�DQG�
,RF�S�IRUPV�,VZ�E�FRPSOH[�LQYROYHG�LQ�

UHJXODWLRQ�RI�WUDQVFULSWLRQ�HORQJDWLRQ��,VZ�E�
UHFUXLWHG�WR�25)V�E\�+�.���PHWK\ODWLRQ�

DQG�DFWV�ZLWK�&KG�S�WR�SUHYHQW�WUDQV�KLVWRQH�
H[FKDQJH�RYHU�FRGLQJ�UHJLRQV��,VZ�S�LPSRUW�
LQWR�QXFOHXV�GHSHQGV�RQ�&�WHUPLQDO�ELSDUWLWH�
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3URWHLQ�LQYROYHG�LQ�UHJXODWLQJ�HQGRF\WRVLV�RI�
SODVPD�PHPEUDQH�SURWHLQV��LGHQWLILHG�DV�D�
VXEVWUDWH�IRU�XELTXLWLQDWLRQ�E\�5VS�S�DQG�
GHXELTXLWLQDWLRQ�E\�8ES�S��SURPRWHU�

FRQWDLQV�VHYHUDO�*FQ�S�ELQGLQJ�HOHPHQWV��
(&0���KDV�D�SDUDORJ��&65���WKDW�DURVH�
IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�

6����7����6�����
6�����6�����7�����
6�����6������
7������6�����

6��� &/%���
&'&���

� �
���������
����������
����

� � � 6���� '81�� � � ������
� � � 6����� &'&��� � � �������������

���������
� � � 7����� &'&��� � � �������������

����

+(.��

51$�ELQGLQJ�SURWHLQ�LQYROYHG�LQ�
DV\PPHWULF�ORFDOL]DWLRQ�RI�$6+��P51$��
UHSUHVVHV�WUDQVODWLRQ�RI�$6+��P51$��DQ�
HIIHFW�UHYHUVHG�E\�<FN�S�GHSHQGHQW�
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P�&�PHWK\OWUDQVIHUDVH��PHWK\ODWHV�F\WRVLQH�
WR�P�&�DW�VHYHUDO�SRVLWLRQV�LQ�W51$V�DQG�
LQWURQ�FRQWDLQLQJ�SUH�W51$V��LQFUHDVHV�

SURSRUWLRQ�RI�W51$/HX�&$$��ZLWK�P�&�DW�
ZREEOH�SRVLWLRQ�LQ�UHVSRQVH�WR�K\GURJHQ�
SHUR[LGH��FDXVLQJ�VHOHFWLYH�WUDQVODWLRQ�RI�
P51$�IURP�JHQHV�HQULFKHG�LQ�77*�FRGRQ��
ORVV�RI�1&/��FRQIHUV�K\SHUVHQVLWLYLW\�WR�
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SKRVSKDWDVH�WR�LWV�VXEVWUDWH�3,�3�LQ�WKH�30��
ORFDOL]HV�WR�WKH�PRWKHU�FHOO�LQ�VPDOO�EXGGHG�
FHOOV�DQG�WR�WKH�EXG�LQ�PHGLXP��DQG�ODUJH�
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SRVW�*ROJL�VHFUHWRU\�YHVLFOHV�WR�DFWLYH�VLWHV�
RI�H[RF\WRVLV�DW�WKH�SODVPD�PHPEUDQH��30��
SULRU�WR�61$5(�PHGLDWHG�IXVLRQ��UHTXLUHG�
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FRPSOH[�WR�VSHFLILF�VLWHV�RQ�WKH�EXG�WLS�30��
DVVRFLDWHV�WKH�8��VQ513��UROH�LQ�SUH�P51$�
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SURWHLQ��ZKLFK�LV�LPSOLFDWHG�LQ�
$3&�F\FORVRPH�UHJXODWLRQ��PD\�SOD\�DQ�
LQGLUHFW�UROH�LQ�IOXLG�SKDVH�HQGRF\WRVLV��

SURWHLQ�DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�
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ORDGHU�RI�WKH�SUROLIHUDWLQJ�FHOO�QXFOHDU�
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SRO\PHUDVHV�GHOWD�DQG�HSVLORQ�

6,&��

&\FOLQ�GHSHQGHQW�NLQDVH�LQKLELWRU��&.,���
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WKDW�FRQWUROV�*��6�SKDVH�WUDQVLWLRQ��
SUHYHQWLQJ�SUHPDWXUH�6�SKDVH�DQG�HQVXULQJ�

JHQRPLF�LQWHJULW\��SKRVSKRU\ODWHG�E\�
&OE����&GN��DQG�&OQ����&GN��NLQDVH�ZKLFK�
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&RPSRQHQW�RI�WKH�56&�FKURPDWLQ�
UHPRGHOLQJ�FRPSOH[��QRQ�HVVHQWLDO�JHQH�

UHTXLUHG�IRU�UHJXODWLRQ�RI�ULERVRPDO�SURWHLQ�
JHQHV�DQG�WKH�FHOO�ZDOO�VWUHVV�UHVSRQVH��QXOO�
PXWDQWV�DUH�RVPRVHQVLWLYH��56&���KDV�D�
SDUDORJ��56&���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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3XWDWLYH�SURWHLQ�NLQDVH��RYHUH[SUHVVLRQ�
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3DOPLWR\O�WUDQVIHUDVH�LQYROYHG�LQ�SURWHLQ�
SDOPLWR\ODWLRQ��DFWV�DV�D�QHJDWLYH�UHJXODWRU�
RI�SKHURPRQH�UHVSRQVH�SDWKZD\��UHTXLUHG�
IRU�HQGRF\WRVLV�RI�SKHURPRQH�UHFHSWRUV��
LQYROYHG�LQ�FHOO�VKDSH�FRQWURO��FRQWDLQV�
DQN\ULQ�UHSHDWV��$.5��KDV�D�SDUDORJ��
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JHQHV�XQGHU�QRQ�IHUPHQWDWLYH�JURZWK�
FRQGLWLRQV��DFWLYH�DIWHU�GLDX[LF�VKLIW��ELQGV�
FDUERQ�VRXUFH�UHVSRQVLYH�HOHPHQWV��UHODWLYH�
GLVWULEXWLRQ�WR�WKH�QXFOHXV�LQFUHDVHV�XSRQ�
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UHSOHWH�FRQGLWLRQV��GDPDJH�UHVSRQVLYH�
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3URWHLQ�RI�XQNQRZQ�IXQFWLRQ�PD\�EH�
LQYROYHG�LQ�JOXWDWKLRQH�PHWDEROLVP��IXQFWLRQ�

VXJJHVWHG�E\�FRPSXWDWLRQDO�DQDO\VLV�RI�
ODUJH�VFDOH�SURWHLQ�SURWHLQ�LQWHUDFWLRQ�GDWD��
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3URWHLQ�WKDW�ORFDOL]HV�WR�FKURPDWLQ��KDV�D�
UROH�LQ�UHJXODWLRQ�RI�KLVWRQH�JHQH�H[SUHVVLRQ��
KDV�D�EURPRGRPDLQ�OLNH�UHJLRQ�WKDW�LQWHUDFWV�
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VHSWLQ�VWUXFWXUH��UHJXODWHG�DW�SRVW�
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SKRVSKRU\ODWLRQ��OLNHO\�SKRVSKRU\ODWHG�E\�
&GF��S�DQG�GHSKRVSKRU\ODWHG�E\�&GF��S�
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DFWLYDWLRQ�DQG�&GF��S�GHSHQGHQW�

SKRVSKRU\ODWLRQ�RI�WKH�'EI�S�NLQDVH��
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IRUPV�D�FRPSOH[�ZLWK�6OP�S��DFWV�
GRZQVWUHDP�RI�0VV�S�LQ�D�SDWKZD\�

UHJXODWLQJ�DFWLQ�F\WRVNHOHWRQ�RUJDQL]DWLRQ�LQ�
UHVSRQVH�WR�VWUHVV��725&��FRPSOH[�

VXEVWUDWH�DQG�HIIHFWRU��SURWHLQ�DEXQGDQFH�
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3XWDWLYH�VWHURO�WUDQVIHU�SURWHLQ��RQH�RI�VL[�
6W$57�OLNH�GRPDLQ�FRQWDLQLQJ�SURWHLQV�LQ�
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DFURVV�HXNDU\RWHV��KDV�ERWK�*5$0�DQG�
6W$57�OLNH��9$6W��GRPDLQV��ORFDOL]HV�WR�
PHPEUDQH�FRQWDFW�VLWHV�WKURXJKRXW�WKH�FHOO��
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7UDQVFULSWLRQDO�DFWLYDWRU�RI�QLWURJHQ�
FDWDEROLWH�UHSUHVVLRQ�JHQHV��FRQWDLQV�D�
*$7$���W\SH�]LQF�ILQJHU�'1$�ELQGLQJ�

PRWLI��DFWLYLW\�DQG�ORFDOL]DWLRQ�UHJXODWHG�E\�
QLWURJHQ�OLPLWDWLRQ�DQG�8UH�S��GLIIHUHQW�
WUDQVODWLRQDO�VWDUWV�SURGXFH�WZR�PDMRU�DQG�
WZR�PLQRU�LVRIRUPV�WKDW�DUH�GLIIHUHQWLDOO\�

UHJXODWHG�DQG�ORFDOL]HG�
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5HJXODWRU\�VXEXQLW�RI�WKH�W\SH�,�SURWHLQ�
SKRVSKDWDVH��33���*OF�S��*OF�S�SDUWLFLSDWHV�
LQ�WKH�UHJXODWLRQ�RI�D�YDULHW\�RI�PHWDEROLF�
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PHWDEROLVP��LQ�YLWUR�HYLGHQFH�VXJJHVWV�
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OLWKLXP�VHQVLWLYLW\��ZKLOH�RYHUSURGXFWLRQ�
FRQIHUV�OLWKLXP�WROHUDQFH�
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&\WRSODVPLF�SURWHLQ�WKDW�LQKLELWV�*GE�S�
JO\FRJHQ�GHEUDQFKLQJ�DFWLYLW\��UHTXLUHG�IRU�

QRUPDO�LQWUDFHOOXODU�DFFXPXODWLRQ�RI�
JO\FRJHQ��SKRVSKRU\ODWHG�LQ�YLYR��
H[SUHVVLRQ�LQFUHDVHV�GXULQJ�ZLQH�

IHUPHQWDWLRQ��SURWHLQ�DEXQGDQFH�LQFUHDVHV�LQ�
UHVSRQVH�WR�'1$�UHSOLFDWLRQ�VWUHVV��,*'��
KDV�D�SDUDORJ��<2/���:��WKDW�DURVH�IURP�

WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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3URWHLQ�FRQWDLQLQJ�D�&�WHUPLQDO�6+��
GRPDLQ��ELQGV�/DV��S��ZKLFK�LV�D�KRPRORJ�
RI�KXPDQ�:LVNRWW�$OGULFK�6\QGURPH�SURWHLQ�
LQYROYHG�LQ�DFWLQ�SDWFK�DVVHPEO\�DQG�DFWLQ�
SRO\PHUL]DWLRQ��SURWHLQ�DEXQGDQFH�LQFUHDVHV�
LQ�UHVSRQVH�WR�'1$�UHSOLFDWLRQ�VWUHVV��/6%��
KDV�D�SDUDORJ��<6&����WKDW�DURVH�IURP�WKH�

ZKROH�JHQRPH�GXSOLFDWLRQ�
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%HWD�UHJXODWRU\�VXEXQLW�RI�FDVHLQ�NLQDVH���
�&.����D�6HU�7KU�SURWHLQ�NLQDVH�ZLWK�UROHV�LQ�

FHOO�JURZWK�DQG�SUROLIHUDWLRQ��&.���
FRPSULVHG�RI�&.$���&.$���&.%��DQG�
&.%���KDV�PDQ\�VXEVWUDWHV�LQFOXGLQJ�
WUDQVFULSWLRQ�IDFWRUV�DQG�DOO�51$�

SRO\PHUDVHV�
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7UDQVFULSWLRQDO�UHSUHVVRU�WKDW�UHJXODWHV�
PLGGOH�VSRUXODWLRQ�JHQHV��UHTXLUHG�IRU�
PLWRWLF�UHSUHVVLRQ�RI�PLGGOH�VSRUXODWLRQ�

VSHFLILF�JHQHV��DOVR�DFWV�DV�JHQHUDO�
UHSOLFDWLRQ�LQLWLDWLRQ�IDFWRU��LQYROYHG�LQ�

WHORPHUH�PDLQWHQDQFH��FKURPDWLQ�VLOHQFLQJ��
UHJXODWHG�E\�SDFK\WHQH�FKHFNSRLQW�
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&7.��

*DPPD�VXEXQLW�RI�&�WHUPLQDO�GRPDLQ�
NLQDVH�,��&7'.�,�SKRVSKRU\ODWHV�51$�
SRO\PHUDVH�,,�VXEXQLW�5SR��S�WR�DIIHFW�
WUDQVFULSWLRQ�DQG�SUH�P51$��
�HQG�
SURFHVVLQJ��DQG�DOVR�SKRVSKRU\ODWHV�
ULERVRPDO�SURWHLQ�5SV�S�WR�LQFUHDVH�

WUDQVODWLRQDO�ILGHOLW\��SURWHLQ�DEXQGDQFH�
LQFUHDVHV�LQ�UHVSRQVH�WR�'1$�UHSOLFDWLRQ�

VWUHVV�
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3URWHLQ�RI�XQNQRZQ�IXQFWLRQ�WKDW�PD\�
LQWHUDFW�ZLWK�ULERVRPHV��JUHHQ�IOXRUHVFHQW�
SURWHLQ��*)3��IXVLRQ�SURWHLQ�ORFDOL]HV�WR�WKH�
F\WRSODVP�DQG�WR�&23,�FRDWHG�YHVLFOHV�
�HDUO\�*ROJL���PWF��LV�V\QWKHWLFDOO\�OHWKDO�

ZLWK�FGF�����
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$/<��

$OSKD�DUUHVWLQ��FRQWUROV�QXWULHQW�PHGLDWHG�
LQWUDFHOOXODU�VRUWLQJ�RI�SHUPHDVH�*DS�S��
LQWHUDFWV�ZLWK�$3���VXEXQLW�$SO�S��

SKRVSKRU\ODWHG�E\�1SU�S�DQG�DOVR�E\�F\FOLQ�
&'.�FRPSOH[�3FO�S�3KR��S��SURPRWHV�
HQGRF\WRVLV�RI�SODVPD�PHPEUDQH�SURWHLQV��
$/<��KDV�D�SDUDORJ��$/<���WKDW�DURVH�IURP�

WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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&RUH�VXEXQLW�RI�WKH�5(17�FRPSOH[��
LQYROYHG�LQ�QXFOHRODU�VLOHQFLQJ�DQG�

WHORSKDVH�H[LW��VWLPXODWHV�WUDQVFULSWLRQ�E\�
51$�SRO\PHUDVH�,�DQG�UHJXODWHV�QXFOHRODU�
VWUXFWXUH��1(7��KDV�D�SDUDORJ��72)���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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3URWHLQ�SRVVLEO\�LQYROYHG�LQ�DVVHPEO\�RI�
DFWLQ�SDWFKHV��LQWHUDFWV�ZLWK�DQ�DFWLQ�

DVVHPEO\�IDFWRU�/DV��S�DQG�ZLWK�WKH�6+��
GRPDLQV�RI�7\SH�,�P\RVLQV�0\R�S�DQG�

0\R�S��ORFDOL]HG�SUHGRPLQDQWO\�WR�FRUWLFDO�
DFWLQ�SDWFKHV�
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37.��

6HULQH�WKUHRQLQH�SURWHLQ�NLQDVH��LQYROYHG�LQ�
UHJXODWLRQ�RI�LRQ�WUDQVSRUW�DFURVV�SODVPD�

PHPEUDQH��FDUER[\O�WHUPLQXV�LV�HVVHQWLDO�IRU�
JOXFRVH�GHSHQGHQW�3PD�S�DFWLYDWLRQ�YLD�

SKRVSKRU\ODWLRQ�RI�3PD�S�6HU�����HQKDQFHV�
VSHUPLQH�XSWDNH��37.��KDV�D�SDUDORJ��

37.���WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�
GXSOLFDWLRQ�

7����6����6����
6����6����6����
6����6����6�����
7�����6�����7�����
6�����6�����6�����
6�����7�����7�����
7�����7�����6�����

6�����6����

6��� &/%���
&'&���

� � ���������
���������

� � � 6���� 37.�� &.$�� �
�����������
����������
����������
����

� � � 6���� 37.�� � �
������������
����������
����������
����

� � � 6���� 37.�� � � ���������
���������

� � � 6���� &/%���
&'&���

� � �����������
���������

� � � 7���� &'&��� � � ���������

� � � 7���� &'&��� � �
������������
����������
���������



����
�

� � � 7���� &'&��� � �
����������
����������
����

(17��

3URWHLQ�FRQWDLQLQJ�DQ�1�WHUPLQDO�HSVLQ�OLNH�
GRPDLQ��LQYROYHG�LQ�FODWKULQ�UHFUXLWPHQW�DQG�
WUDIILF�EHWZHHQ�WKH�*ROJL�DQG�HQGRVRPHV��
DVVRFLDWHV�ZLWK�WKH�FODWKULQ�DGDSWRU�*JD�S�
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5HJXODWRU�RI�WKH�)SV�S�JO\FHURO�FKDQQHO��
XQGHU�QRQVWUHVV�FRQGLWLRQV��ELQGV�WR�)SV�S�
WR�SRVLWLYHO\�UHJXODWH�JO\FHURO�WUDQVSRUW��

XQGHU�RVPRWLF�VWUHVV��PXOWLSOH�
SKRVSKRU\ODWLRQ�E\�+RJ�S�FDXVHV�$VN��S�WR�
GLVVRFLDWH�IURP�)SV�S��IRUPV�KRPRGLPHUV�
DQG�KHWHURGLPHUL]HV�ZLWK�SDUDORJ�5JF�S��
SKRVSKRU\ODWHG�LQ�UHVSRQVH�WR�R[LGDWLYH�
VWUHVV��KDV�D�UROH�LQ�GHVWUXFWLRQ�RI�6VQ�S��
DVVRFLDWHV�ZLWK�51$�SRO\PHUDVH�,,�

KRORHQ]\PH�
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&23,,�YHVLFOH�FRDW�SURWHLQ�UHTXLUHG�IRU�(5�
WUDQVSRUW�YHVLFOH�EXGGLQJ��HVVHQWLDO�IDFWRU�LQ�
HQGRSODVPLF�UHWLFXOXP�H[LW�VLWH��(5(6��
IRUPDWLRQ��DV�ZHOO�DV�LQ�&23,,�PHGLDWHG�
(5�WR�*ROJL�WUDIILF��ERXQG�WR�SHULSKHU\�RI�
(5�PHPEUDQHV�DQG�PD\�DFW�WR�VWDELOL]H�
LQLWLDO�&23,,�FRPSOH[HV��LQWHUDFWV�ZLWK�

6HF��S��6HF��S�DQG�6HF��S�
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+RPRFLWUDWH�V\QWKDVH�LVR]\PH�DQG�IXQFWLRQV�
LQ�'1$�UHSDLU��FDWDO\]HV�WKH�FRQGHQVDWLRQ�RI�
DFHW\O�&R$�DQG�DOSKD�NHWRJOXWDUDWH�WR�IRUP�
KRPRFLWUDWH��ZKLFK�LV�WKH�ILUVW�VWHS�LQ�WKH�
O\VLQH�ELRV\QWKHVLV�SDWKZD\��/<6���KDV�D�
SDUDORJ��/<6����WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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3XWDWLYH�SURWHLQ�RI�XQNQRZQ�IXQFWLRQ��JUHHQ�
IOXRUHVFHQW�SURWHLQ��*)3��IXVLRQ�SURWHLQ�

ORFDOL]HV�WR�WKH�F\WRSODVP�
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$VQ�ULFK�F\WRSODVPLF�SURWHLQ�WKDW�FRQWDLQV�
5**�PRWLIV��KLJK�FRS\�VXSSUHVVRU�RI�JURXS�
,,�LQWURQ�VSOLFLQJ�GHIHFWV�RI�D�PXWDWLRQ�LQ�
056��DQG�RI�D�FRQGLWLRQDO�PXWDWLRQ�LQ�
32/���'1$�SRO\PHUDVH�DOSKD���SRVVLEOH�
UROH�LQ�PLWRFKRQGULDO�P51$�VSOLFLQJ�
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3RO\SKRVSKDWLG\OLQRVLWRO�SKRVSKDWDVH��
GHSKRVSKRU\ODWHV�D�QXPEHU�RI�

SKRVSKDWLG\OLQRVLWRO�SKRVSKDWHV��3WG,QV3V��
3,3V��WR�3,��LQYROYHG�LQ�HQGRF\WRVLV��

K\SHURVPRWLF�VWUHVV�FDXVHV�WUDQVORFDWLRQ�WR�
DFWLQ�SDWFKHV��V\QDSWRMDQLQ�OLNH�SURWHLQ�ZLWK�
D�6DF��GRPDLQ��,13���KDV�D�SDUDORJ��,13����

WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�
GXSOLFDWLRQ�
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(YROXWLRQDULO\�FRQVHUYHG�NLQHWRFKRUH�
SURWHLQ��SDUW�RI�PXOWLSOH�SURWHLQ�FRPSOH[HV��
LQFOXGLQJ�WKH�6&)�XELTXLWLQ�OLJDVH�FRPSOH[��
WKH�&%)��FRPSOH[�WKDW�ELQGV�FHQWURPHULF�
'1$��DQG�WKH�5$9(�FRPSOH[�WKDW�UHJXODWHV�

DVVHPEO\�RI�WKH�9�$73DVH��SURWHLQ�
DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�'1$�

UHSOLFDWLRQ�VWUHVV�
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3XWDWLYH�FRPSRQHQW�RI�WKH�725�UHJXODWRU\�
SDWKZD\��QHJDWLYH�UHJXODWRU�RI�HDUO\�PHLRWLF�
JHQH�H[SUHVVLRQ��UHTXLUHG��ZLWK�3PG�S��IRU�
JURZWK�XQGHU�DONDOLQH�FRQGLWLRQV��KDV�DQ�1�
WHUPLQDO�NHOFK�OLNH�GRPDLQ��0'6��KDV�D�
SDUDORJ��30'���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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3URWHLQ�LQYROYHG�LQ�FHOO�VHSDUDWLRQ�GXULQJ�
EXGGLQJ��RQH�RI�WZR�6��FHUHYLVLDH�KRPRORJV�
�6GV��S�DQG�6GV��S��RI�WKH�6��SRPEH�6GV���

SURWHLQ��ZKLFK�LV�LPSOLFDWHG�LQ�
$3&�F\FORVRPH�UHJXODWLRQ��6'6���KDV�D�
SDUDORJ��6'6����WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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(XNDU\RWLF�LQLWLDWLRQ�IDFWRU�H,)�$��
DVVRFLDWHV�VSHFLILFDOO\�ZLWK�ERWK���6�

VXEXQLWV�DQG����6�ULERVRPHV��DQG�LQWHUDFWV�
JHQHWLFDOO\�ZLWK�ERWK�H,)�E�DQG�H,)�(��
KRPRORJRXV�WR�PDPPDOLDQ�H,)�$�
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(VVHQWLDO�VXEXQLW�RI�WKH�'DP��FRPSOH[��DND�
'$6+�FRPSOH[���FRRSHUDWHV�ZLWK�'XR�S�WR�

FRQQHFW�WKH�'$6+�FRPSOH[�ZLWK�WKH�
PLFURWXEXOHV��07���FRXSOHV�NLQHWRFKRUHV�WR�
WKH�IRUFH�SURGXFHG�E\�07�GHSRO\PHUL]DWLRQ�
WKHUHE\�DLGLQJ�LQ�FKURPRVRPH�VHJUHJDWLRQ��
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,SO�S�WDUJHW�IRU�UHJXODWLQJ�NLQHWRFKRUH�07�
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&RPSRQHQW�RI�WKH�HLVRVRPH�ZLWK�XQNQRZQ�
IXQFWLRQ��*)3�IXVLRQ�SURWHLQ�ORFDOL]HV�WR�WKH�
F\WRSODVP��VSHFLILFDOO\�SKRVSKRU\ODWHG�LQ�
YLWUR�E\�PDPPDOLDQ�GLSKRVSKRLQRVLWRO�

SHQWDNLVSKRVSKDWH��,3���
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&RPSRQHQW�RI�JOXFRVH�GHSULYDWLRQ�LQGXFHG�
VWUHVV�JUDQXOHV��LQYROYHG�LQ�3�ERG\�

GHSHQGHQW�JUDQXOH�DVVHPEO\��VLPLODU�WR�
KXPDQ�DWD[LQ����LQWHUDFWV�ZLWK�3DE�S�WR�
UHJXODWH�P51$�SRO\DGHQ\ODWLRQ��LQWHUDFWV�
ZLWK�0NW�S�WR�UHJXODWH�+2�WUDQVODWLRQ��

SURWHLQ�LQFUHDVHV�LQ�DEXQGDQFH�DQG�UHODWLYH�
GLVWULEXWLRQ�WR�WKH�QXFOHXV�LQFUHDVHV�XSRQ�

'1$�UHSOLFDWLRQ�VWUHVV�
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&DWDO\WLF�VXEXQLW�RI�'FS�S�'FS�S�
GHFDSSLQJ�HQ]\PH�FRPSOH[��UHPRYHV��
�FDS�

VWUXFWXUH�IURP�P51$V�SULRU�WR�WKHLU�
GHJUDGDWLRQ��DOVR�HQWHUV�QXFOHXV�DQG�

SRVLWLYHO\�UHJXODWHV�WUDQVFULSWLRQ�LQLWLDWLRQ��
QXGL[�K\GURODVH�IDPLO\�PHPEHU��IRUPV�
F\WRSODVPLF�IRFL�XSRQ�'1$�UHSOLFDWLRQ�

VWUHVV��KXPDQ�KRPRORJ�'&3��FRPSOHPHQWV�
\HDVW�GFS��WKHUPRVHQVLWLYH�PXWDQW�
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+LVWRQH�+���OLQNHU�KLVWRQH�ZLWK�UROHV�LQ�
PHLRVLV�DQG�VSRUXODWLRQ��GHFUHDVLQJ�OHYHOV�
HDUO\�LQ�VSRUXODWLRQ�PD\�SURPRWH�PHLRVLV��
DQG�LQFUHDVLQJ�OHYHOV�GXULQJ�VSRUXODWLRQ�
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IDFLOLWDWH�FRPSDFWLRQ�RI�VSRUH�FKURPDWLQ��
ELQGV�WR�SURPRWHUV�DQG�ZLWKLQ�JHQHV�LQ�

PDWXUH�VSRUHV��PD\�EH�UHFUXLWHG�E\�8PH�S�
WR�SURPRWHU�UHJLRQV��FRQWULEXWLQJ�WR�

WUDQVFULSWLRQDO�UHSUHVVLRQ�RXWVLGH�RI�PHLRVLV��
VXSSUHVVHV�'1$�UHSDLU�LQYROYLQJ�

KRPRORJRXV�UHFRPELQDWLRQ�
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6HU�7KU�SURWHLQ�NLQDVH��SKRVSKRU\ODWHV�
VHYHUDO�DPLQRSKRVSKROLSLG�WUDQVORFDVH�
IDPLO\�PHPEHUV��UHJXODWLQJ�SKRVSKROLSLG�
WUDQVORFDWLRQ�DQG�PHPEUDQH�DV\PPHWU\��
SKRVSKRU\ODWHV�DQG�LQKLELWV�XSVWUHDP�

LQKLELWRU\�NLQDVH��<SN�S��ORFDOL]HV�WR�WKH�
F\WRSODVP��HDUO\�HQGRVRPH�7*1�

FRPSDUWPHQWV�DQG�WKSODVPD�PHPEUDQH��
ORFDOL]HV�WR�WKH�VKPRR�WLS�ZKHUH�LW�KDV�D�
UHGXQGDQW�UROH�LQ�WKH�FHOOXODU�UHVSRQVH�WR�
PDWLQJ�SKHURPRQH��)3.��KDV�D�SDUDORJ��
.,1����WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�

GXSOLFDWLRQ�
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3ODVPD�PHPEUDQH�SURWHLQ��LQYROYHG�LQ�*�
SURWHLQ�PHGLDWHG�SKHURPRQH�VLJQDOLQJ�

SDWKZD\��RYHUSURGXFWLRQ�VXSSUHVVHV�EHP��
PXWDWLRQV��0'*��KDV�D�SDUDORJ��&53���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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/LQNHU�SURWHLQ�UHVSRQVLEOH�IRU�UHFUXLWPHQW�RI�
P\RVLQ�WR�WKH�EXG�QHFN��LQWHUDFWV�ZLWK�WKH�&�
WHUPLQDO�H[WHQVLRQV�RI�VHSWLQV�&GF��S�DQG�

6KV�S�DQG�ELQGV�0\R�S�WR�SURPRWH�
F\WRNLQHVLV�
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6HULQH�WKUHRQLQH�SURWHLQ�NLQDVH�RI�WKH�WKH�
5$0�VLJQDOLQJ�QHWZRUN��1GU�/$76�IDPLO\�
PHPEHU��ELQGV�UHJXODWRU\�VXEXQLW�0RE�S��

LQYROYHG�LQ�UHJXODWLRQ�RI�FHOOXODU�
PRUSKRJHQHVLV��SRODUL]HG�JURZWK��DQG�
VHSWXP�GHVWUXFWLRQ��SKRVSKRU\ODWLRQ�E\�

&EN�S�UHJXODWHV�ORFDOL]DWLRQ�DQG�DFWLYLW\�RI�
$FH�S�WUDQVFULSWLRQ�IDFWRU�DQG�6VG�S�

WUDQVODWLRQDO�UHSUHVVRU��&EN�S�DFWLYLW\�LV�
UHJXODWHG�E\�ERWK�SKRVSKRU\ODWLRQ�DQG�
VSHFLILF�ORFDOL]DWLRQ��UHORFDOL]HV�WR�

F\WRSODVP�XSRQ�'1$�UHSOLFDWLRQ�VWUHVV�
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3URWHLQ�UHTXLUHG�IRU�LQLWLDWLRQ�RI�*��
SURJUDP��SUHYHQWV�GHJUDGDWLRQ�RI�QXWULHQW�
UHJXODWHG�P51$V�YLD�WKH��
��
�P51$�GHFD\�
SDWKZD\��SKRVSKRU\ODWHG�E\�5LP��S��*)3�
SURWHLQ�ORFDOL]HV�WR�WKH�F\WRSODVP�DQG�
QXFOHXV��,*2��KDV�D�SDUDORJ��,*2���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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16*��
3URWHLQ�LQYROYHG�LQ�UHJXODWLRQ�RI�VWHURO�

ELRV\QWKHVLV��VSHFLILFDOO\�VWDELOL]HV�+PJ�S��
RQH�RI�WZR�+0*�&R$�LVRHQ]\PHV�WKDW�
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FDWDO\]H�WKH�UDWH�OLPLWLQJ�VWHS�LQ�VWHURO�
ELRV\QWKHVLV��KRPRORJ�RI�PDPPDOLDQ�,16,*�
SURWHLQV��16*��KDV�D�SDUDORJ��16*���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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7UDQVFULSWLRQ�IDFWRU��DFWLYDWHV�WUDQVFULSWLRQ�
RI�VWUHVV�UHVSRQVH�JHQHV��QXFOHDU�ORFDOL]DWLRQ�

LV�SRVLWLYHO\�UHJXODWHG�E\�FDOFLQHXULQ�
PHGLDWHG�GHSKRVSKRU\ODWLRQ��UDSLGO\�

ORFDOL]HV�WR�WKH�QXFOHXV�XQGHU�EOXH�OLJKW�
VWUHVV��FDQ�EH�DFWLYDWHG�LQ�VWRFKDVWLF�SXOVHV�

RI�QXFOHDU�ORFDOL]DWLRQ�LQ�UHVSRQVH�WR�
FDOFLXP�
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3ODVPD�PHPEUDQH�SURWHLQ��FRPSRQHQW�RI�
HLVRVRPHV��ORQJ�OLYHG�SURWHLQ�WKDW�UHPDLQV�
VWDEOH�LQ�HLVRVRPHV�RI�PRWKHU�FHOOV�ZKLOH�
RWKHU�HLVRVRPH�SURWHLQV��3LO�S�DQG�/VS�S��
WXUQ�RYHU��PD\�IXQFWLRQ�WR�DQFKRU�WKH�

HLVRVRPH�LQ�SODFH��VSRUXODWLRQ�DQG�SODVPD�
PHPEUDQH�VSKLQJROLSLG�FRQWHQW�DUH�DOWHUHG�

LQ�PXWDQWV��ORFDOL]HV�WR�IXUURZ�OLNH�
LQYDJLQDWLRQV��0&&�SDWFKHV��
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1$'�GHSHQGHQW�JO\FHURO���SKRVSKDWH�
GHK\GURJHQDVH��NH\�HQ]\PH�RI�JO\FHURO�

V\QWKHVLV��HVVHQWLDO�IRU�JURZWK�XQGHU�RVPRWLF�
VWUHVV��H[SUHVVLRQ�UHJXODWHG�E\�KLJK�
RVPRODULW\�JO\FHURO�UHVSRQVH�SDWKZD\��
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SURWHLQ�DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�
'1$�UHSOLFDWLRQ�VWUHVV��FRQVWLWXWLYHO\�
LQDFWLYDWHG�YLD�SKRVSKRU\ODWLRQ�E\�WKH�
SURWHLQ�NLQDVHV�<SN�S�DQG�<SN�S��
GHSKRVSKRU\ODWLRQ�LQFUHDVHV�FDWDO\WLF�

DFWLYLW\��IRUPV�D�KHWHURGLPHU�ZLWK�3QF�S�WR�
IDFLOLWDWH�LWV�SHUR[LVRPDO�LPSRUW�
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3URWHLQ�SKRVSKDWDVH�UHTXLUHG�IRU�PLWRWLF�
H[LW��UHTXLUHG�IRU�U'1$�VHJUHJDWLRQ��

F\WRNLQHVLV��PHLRVLV�,�VSLQGOH�GLVDVVHPEO\��
HQYLURQPHQWDO�VWUHVV�UHVSRQVH��KHOG�LQ�
QXFOHROXV�E\�&GF��S�LQ�HDUO\�PHLRVLV��
OLEHUDWHG�E\�)($5�DQG�0LWRWLF�([LW�

1HWZRUN�LQ�DQDSKDVH��HQDEOLQJ�LW�WR�HIIHFW�D�
GHFUHDVH�LQ�&'.�%�F\FOLQ�DFWLYLW\�DQG�
PLWRWLF�H[LW��VHTXHVWHUHG�LQ�PHWDSKDVH�,,��

UHOHDVHG�XSRQ�HQWU\�LQWR�DQDSKDVH�,,��KXPDQ�
KRPRORJ�&'&��$�FDQ�FRPSOHPHQW�

WKHUPRVHQVLWLYLW\�RI�\HDVW�FGF�����PXWDQW�
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6HULQH�WKUHRQLQH�0$3�NLQDVH��FRRUGLQDWHV�
H[SUHVVLRQ�RI�DOO���6�UHJXODWRU\�SDUWLFOH�
DVVHPEO\�FKDSHURQHV��5$&V��WR�FRQWURO�
SURWHDVRPH�DEXQGDQFH��LQYROYHG�LQ�

UHJXODWLQJ�PDLQWHQDQFH�RI�FHOO�ZDOO�LQWHJULW\��
FHOO�F\FOH�SURJUHVVLRQ��QXFOHDU�P51$�
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UHWHQWLRQ�LQ�KHDW�VKRFN��VHSWXP�DVVHPEO\��
UHTXLUHG�IRU�PLWRSKDJ\��SH[RSKDJ\��DIIHFWV�
UHFUXLWPHQW�RI�PLWRFKRQGULD�WR�SKDJRSKRUH�

DVVHPEO\�VLWH��SOD\V�UROH�LQ�DGDSWLYH�
UHVSRQVH�RI�FHOOV�WR�FROG��UHJXODWHG�E\�WKH�

3.&��PHGLDWHG�VLJQDOLQJ�SDWKZD\�
� � � 6���� 0(&���
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5HJXODWRU\�VXEXQLW�RI�W\SH���SURWHLQ�
SKRVSKDWDVH�*OF�S��LQYROYHG�LQ�QHJDWLYH�
UHJXODWLRQ�RI�JOXFRVH�UHSUHVVLEOH�JHQHV��

LQYROYHG�LQ�UHJXODWLRQ�RI�WKH�
QXFOHRF\WRSODVPLF�VKXWWOLQJ�RI�+[N�S��

5(*��KDV�D�SDUDORJ��5(*���WKDW�DURVH�IURP�
WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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0$3...�DFWLQJ�LQ�WKH�SURWHLQ�NLQDVH�&�
VLJQDOLQJ�SDWKZD\��WKH�NLQDVH�&�VLJQDOLQJ�
SDWKZD\�FRQWUROV�FHOO�LQWHJULW\��XSRQ�
DFWLYDWLRQ�E\�3NF�S�SKRVSKRU\ODWHV�

GRZQVWUHDP�NLQDVHV�0NN�S�DQG�0NN�S��
0$3...�LV�DQ�DFURQ\P�IRU�PLWRJHQ�
DFWLYDWHG�SURWHLQ��0$3��NLQDVH�NLQDVH�

NLQDVH�
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&RPSRQHQW�RI�WKH�56&�FKURPDWLQ�
UHPRGHOLQJ�FRPSOH[��IRXQG�LQ�FORVH�

SUR[LPLW\�WR�QXFOHRVRPDO�'1$��GLVSODFHG�
IURP�WKH�VXUIDFH�RI�QXFOHRVRPDO�'1$�DIWHU�
FKURPDWLQ�UHPRGHOLQJ��DFHW\ODWHG��.����E\�
*FQ�S��DOWHULQJ�UHSOLFDWLRQ�VWUHVV�WROHUDQFH��

FRQWDLQV�WDQGHP�EURPRGRPDLQV�WKDW�
UHFRJQL]H�KLVWRQH�+��DFHW\ODWHG�RQ�.���
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53/�$� 5LERVRPDO���6�VXEXQLW�SURWHLQ�/�$��1�
WHUPLQDOO\�DFHW\ODWHG��ELQGV����6�U51$��
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KRPRORJRXV�WR�PDPPDOLDQ�ULERVRPDO�
SURWHLQ�/���QR�EDFWHULDO�KRPRORJ��53/�$�
KDV�D�SDUDORJ��53/�%��WKDW�DURVH�IURP�WKH�

ZKROH�JHQRPH�GXSOLFDWLRQ�
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0\RVLQ�OLNH�SURWHLQ�DVVRFLDWHG�ZLWK�WKH�
QXFOHDU�HQYHORSH��QXFOHDU�EDVNHW�SURWHLQ�WKDW�
FRQQHFWV�WKH�QXFOHDU�SRUH�FRPSOH[�ZLWK�WKH�
QXFOHDU�LQWHULRU��LQYROYHG�ZLWK�7HO�S�LQ�
WHORPHUH�OHQJWK�FRQWURO��LQYROYHG�ZLWK�

3PO�S�DQG�3PO��S�LQ�QXFOHDU�UHWHQWLRQ�RI�
XQVSOLFHG�P51$V��0/3��KDV�D�SDUDORJ��
0/3���WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�

GXSOLFDWLRQ�
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5HJXODWRU\�VXEXQLW�RI�WKH�YDFXRODU�
WUDQVSRUWHU�FKDSHURQH��97&��FRPSOH[��

LQYROYHG�LQ�PHPEUDQH�WUDIILFNLQJ��YDFXRODU�
SRO\SKRVSKDWH�DFFXPXODWLRQ��

PLFURDXWRSKDJ\�DQG�QRQ�DXWRSKDJLF�
YDFXRODU�IXVLRQ��97&��KDV�D�SDUDORJ��97&���

WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�
GXSOLFDWLRQ�
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52'�� $OSKD�DUUHVWLQ�LQYROYHG�LQ�XELTXLWLQ�
GHSHQGHQW�HQGRF\WRVLV��DFWLYDWLQJ� 6�����6���� 6���� 61)�� � � ��������
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GHSKRVSKRU\ODWLRQ�UHOD\V�JOXFRVH�VLJQDOLQJ�
WR�WUDQVSRUWHU�HQGRF\WRVLV��FDOFLQHXULQ�

GHSKRVSKRU\ODWLRQ�LV�UHTXLUHG�IRU�5VS�S�
GHSHQGHQW�LQWHUQDOL]DWLRQ�RI�DJRQLVW�
RFFXSLHG�6WH�S��DV�SDUW�RI�VLJQDO�

GHVHQVLWL]DWLRQ��UHFUXLWV�5VS�S�WR�6WH�S�YLD�
LWV���33;<�PRWLIV��SURWHLQ�DEXQGDQFH�

LQFUHDVHV�LQ�UHVSRQVH�WR�'1$�UHSOLFDWLRQ�
VWUHVV��52'��KDV�D�SDUDORJ��52*���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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*XDQLQH�QXFOHRWLGH�H[FKDQJH�IDFWRU��*()���
LQYROYHG�LQ�YHVLFOH�PHGLDWHG�YDFXRODU�
WUDQVSRUW��LQFOXGLQJ�*ROJL�HQGRVRPH�
WUDIILFNLQJ�DQG�VRUWLQJ�WKURXJK�WKH�

PXOWLYHVLFXODU�ERG\��09%���VSHFLILFDOO\�
VWLPXODWHV�WKH�LQWULQVLF�JXDQLQH�QXFOHRWLGH�
H[FKDQJH�DFWLYLW\�RI�5DE�IDPLO\�PHPEHUV�

�9SV��S�<SW��S�<SW��S���SDUWLDOO\�
UHGXQGDQW�ZLWK�*()�936���UHTXLUHG�IRU�
ORFDOL]DWLRQ�RI�WKH�&259(7�FRPSOH[�WR�
HQGRVRPHV��FRQWDLQV�D�936��GRPDLQ�
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0$3�NLQDVH�UHVSRQVLYH�LQKLELWRU�RI�WKH�
6WH��S�WUDQVFULSWLRQ�IDFWRU��LQYROYHG�LQ�WKH�
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UHSOLFDWLRQ�VWUHVV��6.*��KDV�D�SDUDORJ��
&$)�����WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�

GXSOLFDWLRQ�
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RI�0VV�S��0VV�S�LV�D�OLSLG�NLQDVH�WKDW�
JHQHUDWHV�SKRVSKDWLG\OLQRVLWRO�����
ELSKRVSKDWH�DQG�SOD\V�D�UROH�LQ�DFWLQ�

F\WRVNHOHWRQ�RUJDQL]DWLRQ�DQG�YHVLFXODU�
WUDQVSRUW�
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JO\FRV\OWUDQVIHUDVHV��DQG�LQ�WKH�3WG,QV�3�
ERXQG�VWDWH�PHGLDWHV�WKH�WDUJHWLQJ�RI�WKHVH�
HQ]\PHV�WR�WKH�*ROJL��LQWHUDFWV�ZLWK�WKH�

FDWDO\WLF�GRPDLQ�RI�6DF�S��WKH�PDMRU�FHOOXODU�
3WG,QV�3�SKRVSKDWDVH��WR�GLUHFW�

GHSKRVSKRVSKRU\ODWLRQ�RI�WKH�*ROJL�SRRO�RI�
3WG,QV�3��WHWUDPHUL]DWLRQ�UHTXLUHG�IRU�

IXQFWLRQ��RUWKRORJ�RI�KXPDQ�
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HVWDEOLVKPHQW�SURWHLQ�&GF��S��LPSOLFDWHG�LQ�
FRQWURO�RI�VHSWLQ�RUJDQL]DWLRQ��SKHURPRQH�
UHVSRQVH��DQG�KDSORLG�LQYDVLYH�JURZWK��

UHJXODWHG�E\�3KR��S�DQG�&GF��S��5*$��KDV�
D�SDUDORJ��5*$���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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&RURQLQ��FRUWLFDO�DFWLQ�F\WRVNHOHWDO�
FRPSRQHQW�WKDW�DVVRFLDWHV�ZLWK�WKH�
$US�S�$US�S�FRPSOH[�WR�UHJXODWH�LWV�

DFWLYLW\��SOD\V�D�UROH�LQ�UHJXODWLRQ�RI�DFWLQ�
SDWFK�DVVHPEO\�
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&RPSRQHQW�RI�WKH�56&�FKURPDWLQ�
UHPRGHOLQJ�FRPSOH[��UHTXLUHG�IRU�H[SUHVVLRQ�

RI�PLG�ODWH�VSRUXODWLRQ�VSHFLILF�JHQHV��
LQYROYHG�LQ�WHORPHUH�PDLQWHQDQFH��56&��
KDV�D�SDUDORJ��56&���WKDW�DURVH�IURP�WKH�

ZKROH�JHQRPH�GXSOLFDWLRQ�
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3URWHLQ�LQYROYHG�LQ�51$�SRO\PHUDVH�,,�
WUDQVFULSWLRQ��LV�FRQVWLWXWLYHO\�UHFUXLWHG�WR�
WKH�&<&��SURPRWHU�DQG�LV�UHTXLUHG�IRU�

UHFUXLWPHQW�RI�FKURPDWLQ�UHPRGHOLQJ�IDFWRUV�
IRU�WKH�H[SUHVVLRQ�RI�&<&��JHQH��LQWHUDFWV�
JHQHWLFDOO\�RU�SK\VLFDOO\�ZLWK�51$3�,,��
7%3��7),,6��DQG�FKURPDWLQ�UHPRGHOOLQJ�
IDFWRUV��FHQWUDO�GRPDLQ�KLJKO\�FRQVHUYHG�
WKURXJKRXW�HXNDU\RWHV��PXWDWLRQV�FRQIHU�DQ�
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5HJXODWRU\�VXEXQLW�RI�WKH�$WJ�S�VLJQDOLQJ�
FRPSOH[��VWLPXODWHV�$WJ�S�NLQDVH�DFWLYLW\��

UHTXLUHG�IRU�YHVLFOH�IRUPDWLRQ�GXULQJ�
DXWRSKDJ\�DQG�WKH�F\WRSODVP�WR�YDFXROH�
WDUJHWLQJ��&YW��SDWKZD\��FRQWDLQV�D�

+250$�GRPDLQ�UHTXLUHG�IRU�DXWRSKDJ\�
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DQG�IRU�UHFUXLWPHQW�RI�WKH�
SKRVSKDWLG\OLQRVLWRO���NLQDVH�FRPSOH[�

VXEXQLW�$WJ��S�WR�WKH�SUH�DXWRSKDJRVRPDO�
VWUXFWXUH�
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6XEXQLW�RI�WKH�FRQGHQVLQ�FRPSOH[��UHTXLUHG�
IRU�HVWDEOLVKPHQW�DQG�PDLQWHQDQFH�RI�

FKURPRVRPH�FRQGHQVDWLRQ��FKURPRVRPH�
VHJUHJDWLRQ�DQG�FKURPDWLQ�ELQGLQJ�E\�WKH�

FRPSOH[��UHTXLUHG�IRU�W51$�JHQHV�
FOXVWHULQJ�DW�WKH�QXFOHROXV��UHTXLUHG�IRU�
UHSOLFDWLRQ�VORZ�]RQH�EUHDNDJH�IROORZLQJ�
0HF�S�LQDFWLYDWLRQ��WUDQVFULSWLRQ�LV�FHOO�
F\FOH�UHJXODWHG��SHDNLQJ�LQ�PLWRVLV�DQG�
GHFOLQLQJ�LQ�*���SURWHLQ�LV�FRQVWLWXWLYHO\�

� 6��� &'&�� � � ����



����
�

GHJUDGHG�E\�WKH�SURWHDVRPH��UDWH�OLPLWLQJ�
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,QRVLWRO�KH[DNLVSKRVSKDWH�DQG�LQRVLWRO�
KHSWDNLVSKRVSKDWH�NLQDVH��LQRVLWRO�

KHSWDNLVSKRVSKDWH��,3���SURGXFWLRQ�LV�
LPSRUWDQW�IRU�SKRVSKDWH�VLJQDOLQJ��LQYROYHG�
LQ�FRUWLFDO�DFWLQ�F\WRVNHOHWRQ�IXQFWLRQ��DQG�
LQYDVLYH�SVHXGRK\SKDO�JURZWK�DQDORJRXV�WR�
6��SRPEH�DVS���LQRVLWRO�KH[DNLVSKRVSKDWH�LV�

DOVR�NQRZQ�DV�,3��
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3URWHLQ�LQYROYHG�LQ�YHVLFXODU�WUDQVSRUW��
PHGLDWHV�WUDQVSRUW�EHWZHHQ�DQ�HQGRVRPDO�
FRPSDUWPHQW�DQG�WKH�*ROJL��FRQWDLQV�D�
*ROJL�ORFDOL]DWLRQ��*5,3��GRPDLQ�WKDW�
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/LSLG�ELQGLQJ�(5�SURWHLQ��HQULFKHG�DW�
QXFOHXV�YDFXRODU�MXQFWLRQV��19-���PD\�EH�
LQYROYHG�LQ�VWHURO�PHWDEROLVP�RU�VLJQDOLQJ�DW�
WKH�19-��FRQWDLQV�D�V\QDSWRWDJPLQ�OLNH�
PLWRFKRQGULDO�OLSLG�ELQGLQJ�SURWHLQ��603��
GRPDLQ��ELQGV�SKRVSKDWLG\OLQRVLWROV�DQG�
RWKHU�OLSLGV�LQ�D�ODUJH�VFDOH�VWXG\��PD\�
LQWHUDFW�ZLWK�ULERVRPHV��EDVHG�RQ�FR�

SXULILFDWLRQ�H[SHULPHQWV�
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&\WRSODVPLF�SKRVSKRUHOD\�LQWHUPHGLDWH�
RVPRVHQVRU�DQG�UHJXODWRU��SDUW�RI�D�WZR�
FRPSRQHQW�VLJQDO�WUDQVGXFHU�WKDW�PHGLDWHV�
RVPRVHQVLQJ�YLD�D�SKRVSKRUHOD\�PHFKDQLVP��
UHTXLUHG�IRU�PLWRSKDJ\��GHSKRVSKRU\ODWHG�

IRUP�LV�GHJUDGHG�E\�WKH�XELTXLWLQ�
SURWHDVRPH�V\VWHP��SRWHQWLDO�&GF��S�

VXEVWUDWH�

� 6���� &'&��� � � ������������
����

� � � 6���� &'&��� � �
�������������
����������
���������

+%7��

6KPRR�WLS�SURWHLQ��VXEVWUDWH�RI�+XE�S�
XELTXLWLQ�OLNH�SURWHLQ��PXWDQWV�DUH�GHIHFWLYH�
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LPSOLFDWLQJ�+EW�S�LQ�SRODUL]HG�FHOO�
PRUSKRJHQHVLV��+%7��KDV�D�SDUDORJ��
<1/���&��WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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3URWHLQ�LQYROYHG�LQ�SURVSRUH�PHPEUDQH�
PRUSKRJHQHVLV��SHULSKHUDO�PHPEUDQH�
SURWHLQ�WKDW�ORFDOL]HV�WR�WKH�SURVSRUH�
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FRQWDFW�VLWHV��LQYROYHG�LQ�VSRUXODWLRQ��
YDFXRODU�SURWHLQ�VRUWLQJ��SURVSRUH�PHPEUDQH�
IRUPDWLRQ�GXULQJ�VSRUXODWLRQ��DQG�SURWHLQ�
*ROJL�UHWHQWLRQ��UHTXLUHG�IRU�PLWRFKRQGULDO�

LQWHJULW\��FRQWDLQV�D�3+�OLNH�GRPDLQ��
KRPRORJRXV�WR�KXPDQ�&+$&�DQG�&2+��

ZKLFK�DUH�LQYROYHG�LQ�&KRUHD�DFDQWKRF\WRVLV�
DQG�&RKHQ�V\QGURPH��UHVSHFWLYHO\�
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3URWHLQ�RI�XQNQRZQ�IXQFWLRQ��ORFDOL]HV�WR�WKH�
EXG�QHFN�DQG�F\WRSODVP��LQWHUDFWV�ZLWK�

1DS�S��PD\�LQWHUDFW�ZLWK�ULERVRPHV��EDVHG�
RQ�FR�SXULILFDWLRQ�H[SHULPHQWV��SRWHQWLDO�

&GF��S�VXEVWUDWH�
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3HULSKHUDO�PHPEUDQH�SURWHLQ�RI�WKH�SODVPD�
PHPEUDQH��LQWHUDFWV�ZLWK�0LG�S��UHJXODWHV�
WKH�FHOO�LQWHJULW\�SDWKZD\�PHGLDWHG�E\�
3NF�S�DQG�6OW�S��WKH�DXWKHQWLF�SURWHLQ�LV�

GHWHFWHG�LQ�D�SKRVSKRU\ODWHG�VWDWH�LQ�KLJKO\�
SXULILHG�PLWRFKRQGULD�
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3ODVPD�PHPEUDQH�0J�����WUDQVSRUWHU��
H[SUHVVLRQ�DQG�WXUQRYHU�DUH�UHJXODWHG�E\�
0J�����FRQFHQWUDWLRQ��RYHUH[SUHVVLRQ�

FRQIHUV�LQFUHDVHG�WROHUDQFH�WR�$O�����DQG�
*D�����LRQV��PDJQHVLXP�WUDQVSRUW�GHIHFW�RI�

WKH�QXOO�PXWDQW�LV�IXQFWLRQDOO\�
FRPSOHPHQWHG�E\�HLWKHU�RI�WKH�KXPDQ�JHQHV�

0$*7��DQG�786&��WKDW�DUH�QRW�
RUWKRORJRXV�WR�$/5��
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6HD�S��UHGXQGDQWO\�LQKLELW�WKH�725&��
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1SU�S�1SU�S��VXEFRPSOH[��D�*$3�IRU�
*73DVH�*WU�S��(*2&�VXEXQLW��LQ�UHVSRQVH�
WR�DPLQR�DFLG�OLPLWDWLRQ��WKHUHE\�UHVXOWLQJ�LQ�
DFWLYDWLRQ�RI�725&��VLJQDOLQJ��6($�LV�D�
FRDWRPHU�UHODWHG�FRPSOH[�WKDW�DVVRFLDWHV�
G\QDPLFDOO\�ZLWK�WKH�YDFXROH��KDV�1�

WHUPLQDO�:'����UHSHDWV�DQG�D�&�WHUPLQDO�
5,1*�PRWLI��QXOO�VXSSUHVVHV�FGF�����
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8ELTXLWLQ�ELQGLQJ�SURWHLQ��IXQFWLRQV�DV�
XELTXLWLQ�$WJ�S�DGDSWRU�LQ�XELTXLWLQ�

GHSHQGHQW�DXWRSKDJ\��VHUYHV�DV�SURWHDSKDJ\�
UHFHSWRU�IRU�LQDFWLYDWHG���6�SURWHDVRPHV��
FRQWDLQV�&8(�GRPDLQ�WKDW�ELQGV�XELTXLWLQ��

ZKLFK�PD\�IDFLOLWDWH�LQWUDPROHFXODU�
PRQRXELTXLWLQDWLRQ��&8(��KDV�D�SDUDORJ��
'21���WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�
GXSOLFDWLRQ��KXPDQ�72//,3�LV�D�IXQFWLRQDO�
&8(�GRPDLQ�KRPRORJ��FDQ�FRPSOHPHQW�

\HDVW�QXOO�PXWDQW��UHVFXLQJ�K\SHUVHQVLWLYLW\�
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9+6��

1HJDWLYH�UHJXODWRU\�VXEXQLW�RI�SURWHLQ�
SKRVSKDWDVH���3S]�S��LQYROYHG�LQ�FRHQ]\PH�

$�ELRV\QWKHVLV��VXEXQLW�RI�WKH�
SKRVSKRSDQWRWKHQR\OF\VWHLQH�GHFDUER[\ODVH�
�33&'&��&DE�S��6LV�S��9KV�S��FRPSOH[�
DQG�WKH�&R$�6\QWKHVL]LQJ�3URWHLQ�&RPSOH[�
�&R$�63&��&DE�S��&DE�S��&DE�S��&DE�S��

6LV�S�DQG�9KV�S��

7�����7�����6�����
6�����7�����6���� 6���� 57.�� � � ������������
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� � � 6���� &'&��� � � ������������
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6*7��

&RFKDSHURQH�SURWHLQ��UHJXODWHV�DFWLYLW\�RI�
DGHQ\O\O�F\FODVH�&\U�S��LQYROYHG�LQ�

NLQHWRFKRUH�FRPSOH[�DVVHPEO\��DVVRFLDWHV�
ZLWK�WKH�6&)��6NS�S�&GF��S�)�ER[�SURWHLQ��
XELTXLWLQ�OLJDVH�FRPSOH[��DFWV�DV�D�OLQNHU�
EHWZHHQ�6NS�S�DQG�+63���FRPSOH[HV��

SURWHLQ�DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�
'1$�UHSOLFDWLRQ�VWUHVV�
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� � � 6����
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*<3��

&LV�JROJL�*73DVH�DFWLYDWLQJ�SURWHLQ��*$3��
IRU�\HDVW�5DEV��WKH�5DE�IDPLO\�PHPEHUV�DUH�

<SW�S��LQ�YLYR��DQG�IRU�<SW�S��6HF�S��
<SW�S��DQG�<SW��S��LQ�YLWUR���LQYROYHG�LQ�

YHVLFOH�GRFNLQJ�DQG�IXVLRQ�

6����6��� 6���� � � � ������������
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%URDG�VSHFLILFLW\�O\VRSKRVSKROLSLG�
DF\OWUDQVIHUDVH��SDUW�RI�0%2$7�IDPLO\�RI�
PHPEUDQH�ERXQG�2�DF\OWUDQVIHUDVHV��NH\�
FRPSRQHQW�RI�/DQGV�F\FOH��PD\�KDYH�UROH�LQ�

IDWW\�DFLG�H[FKDQJH�DW�VQ���SRVLWLRQ�RI�
PDWXUH�JO\FHURSKRVSKROLSLGV�

6���� 6���� 3+2��� � �
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+5.��

3URWHLQ�NLQDVH��LPSOLFDWHG�LQ�DFWLYDWLRQ�RI�
WKH�SODVPD�PHPEUDQH�+����$73DVH�3PD�S�
LQ�UHVSRQVH�WR�JOXFRVH�PHWDEROLVP��SOD\V�D�
UROH�LQ�LRQ�KRPHRVWDVLV��SURWHLQ�DEXQGDQFH�
LQFUHDVHV�LQ�UHVSRQVH�WR�'1$�UHSOLFDWLRQ�

VWUHVV�

� 6��� +5.�� � �
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7&2���

6XEXQLW�RI�725&���7RU�S�RU�7RU�S�.RJ�S�
/VW�S�7FR��S���UHJXODWHV�JOREDO�+�.��DF��

725&��FRPSOH[�UHJXODWHV�JURZWK�LQ�
UHVSRQVH�WR�QXWULHQW�DYDLODELOLW\��FRRSHUDWHV�
ZLWK�6VG�S�LQ�WKH�PDLQWHQDQFH�RI�FHOOXODU�
LQWHJULW\��GHOHWLRQ�VWUDLQV�DUH�K\SHUVHQVLWLYH�

WR�UDSDP\FLQ�

6�����6���� 6���� 37.�� � � �������������

� � � 6���� 37.�� � � �������������

� � � 6���� &/%���
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6/)��

51$�ELQGLQJ�SURWHLQ�WKDW�DVVRFLDWHV�ZLWK�
SRO\VRPHV��PD\�EH�LQYROYHG�LQ�UHJXODWLQJ�
P51$�WUDQVODWLRQ��LQYROYHG�LQ�WKH�FRSSHU�
GHSHQGHQW�PLQHUDOL]DWLRQ�RI�FRSSHU�VXOILGH�
FRPSOH[HV�RQ�FHOO�VXUIDFH�LQ�FHOOV�FXOWXUHG�LQ�
FRSSHU�VDOWV��6/)��KDV�D�SDUDORJ��652���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ��
SURWHLQ�DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�

'1$�UHSOLFDWLRQ�VWUHVV�

6����6����6��� 6��� &'&��� � �
������������
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5&1��

3URWHLQ�RI�XQNQRZQ�IXQFWLRQ��JUHHQ�
IOXRUHVFHQW�SURWHLQ��*)3��IXVLRQ�SURWHLQ�
ORFDOL]HV�WR�WKH�F\WRSODVP��SKRVSKRU\ODWHG�

LQ�UHVSRQVH�WR�DOSKD�IDFWRU��SURWHLQ�
DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�'1$�

UHSOLFDWLRQ�VWUHVV�
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6�����6�����7�����
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185��

3URWHLQ�LQYROYHG�LQ�UHJXODWLRQ�RI�PLWRWLF�
H[LW��GHSKRVSKRU\ODWLRQ�WDUJHW�RI�&GF��S�LQ�
DQDSKDVH��ZKLFK�SURPRWHV�WLPHO\�U'1$�

VHJUHJDWLRQ�DQG�DOORZV�PLWRWLF�SURJUHVVLRQ��
LQWHUDFWV�ZLWK�&VP�S��/UV�S��UHTXLUHG�IRU�
U'1$�UHSHDW�VWDELOLW\��QXOO�PXWDQW�FDXVHV�
LQFUHDVH�LQ�XQHTXDO�VLVWHU�FKURPDWLG�

H[FKDQJH��*)3�IXVLRQ�SURWHLQ�ORFDOL]HV�WR�
WKH�QXFOHDU�SHULSKHU\��SRVVLEOH�&GF��S�

VXEVWUDWH�
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57.��

3XWDWLYH�SURWHLQ�NLQDVH��SRWHQWLDOO\�
SKRVSKRU\ODWHG�E\�&GF��S��LQWHUDFWV�ZLWK�
ULERVRPH�ELRJHQHVLV�IDFWRUV��&ND���*XV��
DQG�$UF���SURWHLQ�DEXQGDQFH�LQFUHDVHV�LQ�

UHVSRQVH�WR�'1$�UHSOLFDWLRQ�VWUHVV�

6����6���� 6��� 61)�� � �
������������
����������
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&+6��

&RPSRQHQW�RI�WKH�H[RPHU�FRPSOH[��WKH�
H[RPHU�ZKLFK�DOVR�FRQWDLQV�&VK�S��%FK�S��
%FK�S��DQG�%XG���LV�LQYROYHG�LQ�WKH�H[SRUW�
RI�VHOHFW�SURWHLQV��VXFK�DV�FKLWLQ�V\QWKDVH�
&KV�S��IURP�WKH�*ROJL�WR�WKH�SODVPD�

PHPEUDQH��LQWHUDFWV�VHOHFWLYHO\�ZLWK�WKH�
DFWLYDWHG��*73�ERXQG�IRUP�RI�$UI�S��&KV�S�
LV�WKH�RQO\�SURWHLQ�ZLWK�D�%5&7�GRPDLQ�WKDW�

LV�QRW�ORFDOL]HG�WR�WKH�QXFOHXV�

6�����6�����6�����
6�����6�����7�����
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6���� � � 6,7�� ��������
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3URWHLQ�WKDW�ORFDOL]HV�SULPDULO\�WR�WKH�SODVPD�
PHPEUDQH��DOVR�IRXQG�DW�WKH�QXFOHDU�
HQYHORSH��ORQJ�OLYHG�SURWHLQ�WKDW�LV�

DV\PPHWULFDOO\�UHWDLQHG�LQ�WKH�SODVPD�
PHPEUDQH�RI�PRWKHU�FHOOV��WKH�DXWKHQWLF��

QRQ�WDJJHG�SURWHLQ�LV�GHWHFWHG�LQ�
PLWRFKRQGULD�LQ�D�SKRVSKRU\ODWHG�VWDWH��QXOO�
PXWDWLRQ�FRQIHUV�VHQVLWLYLW\�WR�DFHWLF�DFLG�

6�����7�����6���� 6���� <3.�� &'&��� 6,7��
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/<6���

+RPRFLWUDWH�V\QWKDVH�LVR]\PH��FDWDO\]HV�WKH�
FRQGHQVDWLRQ�RI�DFHW\O�&R$�DQG�DOSKD�

NHWRJOXWDUDWH�WR�IRUP�KRPRFLWUDWH��ZKLFK�LV�
WKH�ILUVW�VWHS�LQ�WKH�O\VLQH�ELRV\QWKHVLV�
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SDWKZD\��/<6���KDV�D�SDUDORJ��/<6����WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�

'&6��

P���*SSS;�S\URSKRVSKDWDVH�UHJXODWRU��
QRQ�HVVHQWLDO��VWUHVV�LQGXFHG�UHJXODWRU\�

SURWHLQ��PRGXODWHV�P�*�ROLJRULERQXFOHRWLGH�
PHWDEROLVP��LQKLELWV�'FV�S��UHJXODWHG�E\�
0VQ�S��0VQ�S��DQG�WKH�5DV�F$03�F$3.�
VLJQDOLQJ�SDWKZD\��PXWDQW�KDV�LQFUHDVHG�
DQHXSORLG\�WROHUDQFH��'&6��KDV�D�SDUDORJ��
'&6���WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�

GXSOLFDWLRQ�
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6XEXQLW�RI�WKH�51$�SRO\PHUDVH�,,�PHGLDWRU�
FRPSOH[��DVVRFLDWHV�ZLWK�FRUH�SRO\PHUDVH�
VXEXQLWV�WR�IRUP�WKH�51$�SRO\PHUDVH�,,�
KRORHQ]\PH��HVVHQWLDO�IRU�WUDQVFULSWLRQDO�
UHJXODWLRQ��UHORFDOL]HV�WR�WKH�F\WRVRO�LQ�

UHVSRQVH�WR�K\SR[LD�

7�����7���� 6���� 661�� � � ���������
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&RPSRQHQW�RI�FRPPLWPHQW�FRPSOH[��ZKLFK�
GHILQHV�ILUVW�VWHS�LQ�VSOLFLQJ�SDWKZD\��

HVVHQWLDO�SURWHLQ�WKDW�LQWHUDFWV�ZLWK�0XG�S�
DQG�3US��S��IRUPLQJ�D�EULGJH�EHWZHHQ�WKH�

LQWURQ�HQGV��DOVR�LQYROYHG�LQ�QXFOHDU�
UHWHQWLRQ�RI�SUH�P51$��UHORFDOL]HV�WR�WKH�

F\WRVRO�LQ�UHVSRQVH�WR�K\SR[LD�
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&LV�JROJL�ORFDOL]HG�SURWHLQ�LQYROYHG�LQ�(5�WR�
*ROJL�WUDQVSRUW��IRUPV�D�FRPSOH[�ZLWK�WKH�
PDPPDOLDQ�*5$63���KRPRORJ��*UK�S��
PXWDQWV�DUH�FRPSURPLVHG�IRU�WKH�IXVLRQ�RI�
(5�GHULYHG�YHVLFOHV�ZLWK�*ROJL�PHPEUDQHV�
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5/0��

0$'6�ER[�WUDQVFULSWLRQ�IDFWRU��FRPSRQHQW�
RI�WKH�SURWHLQ�NLQDVH�&�PHGLDWHG�0$3�

NLQDVH�SDWKZD\�LQYROYHG�LQ�WKH�PDLQWHQDQFH�
RI�FHOO�LQWHJULW\��SKRVSKRU\ODWHG�DQG�

� 6���� 6/7�� � � ����
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DFWLYDWHG�E\�WKH�0$3�NLQDVH�6OW�S��5/0��
KDV�D�SDUDORJ��603���WKDW�DURVH�IURP�WKH�

ZKROH�JHQRPH�GXSOLFDWLRQ�
� � � 7���� 6/7�� � � ����

,13���

3RO\SKRVSKDWLG\OLQRVLWRO�SKRVSKDWDVH��
GHSKRVSKRU\ODWHV�PXOWLSOH�

SKRVSKDWLG\OLQRVLWRO�SKRVSKDWHV��LQYROYHG�LQ�
WUDQV�*ROJL�QHWZRUN�WR�HDUO\�HQGRVRPH�
SDWKZD\��K\SHURVPRWLF�VWUHVV�FDXVHV�

WUDQVORFDWLRQ�WR�DFWLQ�SDWFKHV��FRQWDLQV�6DF��
DQG���SWDVH�GRPDLQV��,13���KDV�D�SDUDORJ��
,13����WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�

GXSOLFDWLRQ�
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3URWHLQ�RI�XQNQRZQ�IXQFWLRQ��UHTXLUHG�IRU�
SUROLIHUDWLRQ�RU�UHPRGHOLQJ�RI�WKH�(5�WKDW�LV�
FDXVHG�E\�RYHUH[SUHVVLRQ�RI�+PJ�S��PD\�
LQWHUDFW�ZLWK�ULERVRPHV��EDVHG�RQ�FR�
SXULILFDWLRQ�H[SHULPHQWV��+(5��KDV�D�

SDUDORJ��*,3���WKDW�DURVH�IURP�WKH�ZKROH�
JHQRPH�GXSOLFDWLRQ�
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0$0�� 3URWHLQ�UHTXLUHG�IRU�QRUPDO�PLWRFKRQGULDO�
PRUSKRORJ\��KDV�VLPLODULW\�WR�KHPRO\VLQV�
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+63���

6PDOO�KHDW�VKRFN�SURWHLQ��V+63��ZLWK�
FKDSHURQH�DFWLYLW\��IRUPV�EDUUHO�VKDSHG�
ROLJRPHUV�WKDW�VXSSUHVV�XQIROGHG�SURWHLQ�
DJJUHJDWLRQ��LQYROYHG�LQ�F\WRVNHOHWRQ�
UHRUJDQL]DWLRQ�DIWHU�KHDW�VKRFN��SURWHLQ�

DEXQGDQFH�LQFUHDVHV�DQG�IRUPV�F\WRSODVPLF�
IRFL�LQ�UHVSRQVH�WR�'1$�UHSOLFDWLRQ�VWUHVV�
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67%��

5LERVRPDO�51$�SURFHVVLQJ�HOHPHQW�
�553(��ELQGLQJ�SURWHLQ��LQYROYHG�LQ�WKH�

JOXFRVH�LQGXFHG�WUDQVLWLRQ�IURP�TXLHVFHQFH�
WR�JURZWK��UHVWULFWHG�WR�QXFOHXV�LQ�TXLHVFHQW�
FHOOV��UHOHDVHG�LQWR�F\WRSODVP�DIWHU�JOXFRVH�
UHSOHWLRQ��ELQGV�6LQ�S��UHODWLYH�GLVWULEXWLRQ�

WR�WKH�QXFOHXV�LQFUHDVHV�XSRQ�'1$�
UHSOLFDWLRQ�VWUHVV�
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1XFOHDU�SURWHLQ�ZLWK�D�UROH�LQ�SURWHLQ�TXDOLW\�
FRQWURO��ORFDOL]HV�WR�WKH�LQWUDQXFOHDU�TXDOLW\�
FRQWURO�FRPSDUWPHQW��,14��LQ�UHVSRQVH�WR�
SURWHDVRPH�LQKLELWLRQ�RU�'1$�UHSOLFDWLRQ�
VWUHVV��,14�OLNHO\�VHTXHVWHUV�SURWHLQV�
LQYROYHG�LQ�'1$�PHWDEROLVP�IRU�

GHJUDGDWLRQ�RU�UH�IROGLQJ��'1$�ELQGLQJ�
SURWHLQ�ZLWK�SUHIHUHQFH�IRU�89�GDPDJHG�
'1$��FRQWDLQV�WKUHH�:'�GRPDLQV��:'����

UHSHDW���KXPDQ�RUWKRORJ�:'5���DOVR�
H[KLELWV�SHULQXFOHDU�ORFDOL]DWLRQ�XQGHU�

VLPLODU�VWUHVV�FRQGLWLRQV�
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3URWHLQ�RI�XQNQRZQ�IXQFWLRQ��
K\SHUSKRVSKRU\ODWHG�XSRQ�UDSDP\FLQ�

WUHDWPHQW�LQ�D�7DS��S�GHSHQGHQW�PDQQHU��
JUHHQ�IOXRUHVFHQW�SURWHLQ��*)3��IXVLRQ�

SURWHLQ�ORFDOL]HV�WR�WKH�F\WRSODVP��3$5���LV�
QRW�DQ�HVVHQWLDO�JHQH�
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(17��

(SVLQ�OLNH�SURWHLQ�LQYROYHG�LQ�HQGRF\WRVLV�
DQG�DFWLQ�SDWFK�DVVHPEO\��IXQFWLRQDOO\�

UHGXQGDQW�ZLWK�(QW�S��ELQGV�FODWKULQ�YLD�D�
FODWKULQ�ELQGLQJ�GRPDLQ�PRWLI�DW�&�
WHUPLQXV��UHORFDOL]HV�IURP�EXG�QHFN�WR�
F\WRSODVP�XSRQ�'1$�UHSOLFDWLRQ�VWUHVV��

(17��KDV�D�SDUDORJ��(17���WKDW�DURVH�IURP�
WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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&65��
1XFOHDU�XELTXLWLQ�SURWHLQ�OLJDVH�ELQGLQJ�
SURWHLQ��PD\�UHJXODWH�XWLOL]DWLRQ�RI�
QRQIHUPHQWDEOH�FDUERQ�VRXUFHV�DQG�
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HQGRF\WRVLV�RI�SODVPD�PHPEUDQH�SURWHLQV��
RYHUSURGXFWLRQ�VXSSUHVVHV�FKV��VSD��
OHWKDOLW\�DW�KLJK�WHPS��XELTXLWLQDWHG�E\�

5VS�S��GHXELTXLWLQDWHG�E\�8ES�S��&65��KDV�
D�SDUDORJ��(&0����WKDW�DURVH�IURP�WKH�

ZKROH�JHQRPH�GXSOLFDWLRQ�
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6XEXQLW�RI�FOHDYDJH�IDFWRU�,��FOHDYDJH�IDFWRU�
,�LV�D�ILYH�VXEXQLW�FRPSOH[�UHTXLUHG�IRU�WKH�
FOHDYDJH�DQG�SRO\DGHQ\ODWLRQ�RI�SUH�P51$�
�
�HQGV��550�FRQWDLQLQJ�KHWHURQXFOHDU�

51$�ELQGLQJ�SURWHLQ�DQG�KQ513$�%�IDPLO\�
PHPEHU�WKDW�ELQGV�WR�SRO\��$��VLJQDO�

VHTXHQFHV��UHTXLUHG�IRU�JHQRPH�VWDELOLW\�
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3URWHLQ�UHTXLUHG�IRU�LQLWLDWLRQ�RI�*��
SURJUDP��SUHYHQWV�GHJUDGDWLRQ�RI�QXWULHQW�
UHJXODWHG�P51$V�YLD�WKH��
��
�P51$�GHFD\�
SDWKZD\��SKRVSKRU\ODWHG�E\�5LP��S��*)3�
SURWHLQ�ORFDOL]HV�WR�WKH�F\WRSODVP�DQG�
QXFOHXV��,*2��KDV�D�SDUDORJ��,*2���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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*HQH�
6\PERO� 'HVFULSWLRQ� 3KRVSKR6LWH�LQ�

6DPSOH�
3KRVSKR6LWH�
LQ�/LWHUDWXUH�

.QRZQ�

.LQDVH�
3UHGLFWHG�
.LQDVH�

.QRZQ�
3KRVSKDWDVHV� 5HIHUHQFH�
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3\UXYDWH�NLQDVH��IXQFWLRQV�DV�D�KRPRWHWUDPHU�
LQ�JO\FRO\VLV�WR�FRQYHUW�SKRVSKRHQROS\UXYDWH�

WR�S\UXYDWH��WKH�LQSXW�IRU�DHURELF��7&$�
F\FOH��RU�DQDHURELF��JOXFRVH�IHUPHQWDWLRQ��
UHVSLUDWLRQ��UHJXODWHG�YLD�DOORVWHULF�DFWLYDWLRQ�

E\�IUXFWRVH�ELVSKRVSKDWH��&'&���KDV�D�
SDUDORJ��3<.���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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*30��

7HWUDPHULF�SKRVSKRJO\FHUDWH�PXWDVH��
PHGLDWHV�WKH�FRQYHUVLRQ�RI���

SKRVSKRJO\FHUDWH�WR���SKRVSKRJO\FHUDWH�
GXULQJ�JO\FRO\VLV�DQG�WKH�UHYHUVH�UHDFWLRQ�

GXULQJ�JOXFRQHRJHQHVLV�
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*73�ELQGLQJ�SURWHLQ��UHJXODWHV�QLWURJHQ�
VWDUYDWLRQ�UHVSRQVH��VSRUXODWLRQ��DQG�
ILODPHQWRXV�JURZWK��IDUQHV\ODWLRQ�DQG�
SDOPLWR\ODWLRQ�UHTXLUHG�IRU�DFWLYLW\�DQG�

ORFDOL]DWLRQ�WR�SODVPD�PHPEUDQH��KRPRORJ�
RI�PDPPDOLDQ�5DV�SURWR�RQFRJHQHV��5$6��
KDV�D�SDUDORJ��5$6���WKDW�DURVH�IURP�WKH�

ZKROH�JHQRPH�GXSOLFDWLRQ�
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+LVWRQH�+�%��FRUH�KLVWRQH�SURWHLQ�UHTXLUHG�
IRU�FKURPDWLQ�DVVHPEO\�DQG�FKURPRVRPH�
IXQFWLRQ��QHDUO\�LGHQWLFDO�WR�+7%���5DG�S�
%UH�S�/JH�S�PHGLDWHG�XELTXLWLQDWLRQ�

UHJXODWHV�UHDVVHPEO\�DIWHU�'1$�UHSOLFDWLRQ��
WUDQVFULSWLRQDO�DFWLYDWLRQ��PHLRWLF�'6%�

IRUPDWLRQ�DQG�+��PHWK\ODWLRQ�
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$VSDUW\O�W51$�V\QWKHWDVH��SULPDULO\�
F\WRSODVPLF��KRPRGLPHULF�HQ]\PH�WKDW�
FDWDO\]HV�WKH�VSHFLILF�DVSDUW\ODWLRQ�RI�
W51$�$VS���FODVV�,,�DPLQRDF\O�W51$�

V\QWKHWDVH��ELQGLQJ�WR�LWV�RZQ�P51$�PD\�
FRQIHU�DXWRUHJXODWLRQ��VKDUHV�ILYH�KLJKO\�

FRQVHUYHG�DPLQR�DFLGV�ZLWK�KXPDQ�WKDW�ZKHQ�
PXWDWHG�FDXVH�OHXNRHQFHSKDORSDWK\�

FKDUDFWHUL]HG�E\�K\SRP\HOLQDWLRQ�ZLWK�EUDLQ�
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VWHP�DQG�VSLQDO�FRUG�LQYROYHPHQW�DQG�OHJ�
VSDVWLFLW\��+%6/��

+;.��

+H[RNLQDVH�LVRHQ]\PH����SKRVSKRU\ODWHV�
JOXFRVH�LQ�F\WRVRO��SUHGRPLQDQW�KH[RNLQDVH�

GXULQJ�JURZWK�RQ�JOXFRVH��UHSUHVVHV�
H[SUHVVLRQ�RI�+;.���*/.���LQGXFHV�

H[SUHVVLRQ�RI�LWV�RZQ�JHQH��DQWLDSRSWRWLF��
SKRVSKRU\ODWLRQ�GHSKRVSKRU\ODWLRQ�DW�6HU���
E\�NLQDVH�6QI�S��SKRVSKDWDVH�*OF�S�5HJ�S�
UHJXODWHV�QXFOHRF\WRSODVPLF�VKXWWOLQJ�RI�
+[N�S��IXQFWLRQV�GRZQVWUHDP�RI�6LW�S�LQ�

FRQWURO�RI�FHOO�F\FOH��PLWRFKRQGULDO�IXQFWLRQ��
R[LGDWLYH�VWUHVV�UHVLVWDQFH��FKURQRORJLFDO�

OLIHVSDQ��KDV�SDUDORJ�+;.��
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+LVWRQH�+�$��FRUH�KLVWRQH�SURWHLQ�UHTXLUHG�
IRU�FKURPDWLQ�DVVHPEO\�DQG�FKURPRVRPH�
IXQFWLRQ��RQH�RI�WZR�QHDUO\�LGHQWLFDO�

VXEW\SHV��VHH�DOVR�+7$����'1$�GDPDJH�
GHSHQGHQW�SKRVSKRU\ODWLRQ�E\�0HF�S�

IDFLOLWDWHV�'1$�UHSDLU��DFHW\ODWHG�E\�1DW�S��
1�WHUPLQDOO\�SURSLRQ\ODWHG�LQ�YLYR�
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+LVWRQH�+�$��FRUH�KLVWRQH�SURWHLQ�UHTXLUHG�
IRU�FKURPDWLQ�DVVHPEO\�DQG�FKURPRVRPH�

IXQFWLRQ��RQH�RI�WZR�QHDUO\�LGHQWLFDO��VHH�DOVR�
+7$���VXEW\SHV��'1$�GDPDJH�GHSHQGHQW�
SKRVSKRU\ODWLRQ�E\�0HF�S�IDFLOLWDWHV�'1$�

UHSDLU��DFHW\ODWHG�E\�1DW�S�
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&RPSRQHQW�RI�WKH�&&5��127�FRUH�FRPSOH[��
LQYROYHG�LQ�P51$�GHFDSSLQJ��LQYROYHG�LQ�
WUDQVFULSWLRQ�LQLWLDWLRQ�DQG�HORQJDWLRQ�DQG�LQ�
P51$�GHJUDGDWLRQ��FRQVHUYHG�O\VLQH�LQ�
KXPDQ�KRPRORJ�RI�1RW�S�DQG�1RW�S�LV�

PXWDWHG�LQ�FDQFHUV�
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$73�GHSHQGHQW�'($'��$VS�*OX�$OD�$VS��
ER[�51$�KHOLFDVH��UHTXLUHG�IRU�WUDQVODWLRQ�
LQLWLDWLRQ�RI�DOO�\HDVW�P51$V��ELQGV�WR�

P51$�FDS�DVVRFLDWHG�IDFWRUV��DQG�ELQGLQJ�
VWLPXODWHV�'HG�S�51$�GHSHQGHQW�$73DVH�
DFWLYLW\��PXWDWLRQ�LQ�KXPDQ�KRPRORJ�'%<�LV�

DVVRFLDWHG�ZLWK�PDOH�LQIHUWLOLW\��KXPDQ�
KRPRORJ�'';�;�FRPSOHPHQWV�GHG��QXOO�
PXWDWLRQ��'('��KDV�D�SDUDORJ��'%3���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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*3+��

*O\FRJHQ�SKRVSKRU\ODVH�UHTXLUHG�IRU�WKH�
PRELOL]DWLRQ�RI�JO\FRJHQ��QRQ�HVVHQWLDO��
UHJXODWHG�E\�F\FOLF�$03�PHGLDWHG�

SKRVSKRU\ODWLRQ��SKRVSKRU\ODWLRQ�E\�&GF��S�
PD\�FRRUGLQDWHO\�UHJXODWH�FDUERK\GUDWH�

PHWDEROLVP�DQG�WKH�FHOO�F\FOH��H[SUHVVLRQ�LV�
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UHJXODWHG�E\�VWUHVV�UHVSRQVH�HOHPHQWV�DQG�E\�
WKH�+2*�0$3�NLQDVH�SDWKZD\�

� � � 7��� 73.�� � � ���������

� � � 7��� 73.�� � �

������������
����������
����������
����������
����������
���������

61)��

$03�DFWLYDWHG�6�7�SURWHLQ�NLQDVH��IRUPV�D�
FRPSOH[�ZLWK�6QI�S�DQG�PHPEHUV�RI�WKH�
6LS�S�6LS�S�*DO��S�IDPLO\��UHTXLUHG�IRU�
WUDQVFULSWLRQ�RI�JOXFRVH�UHSUHVVHG�JHQHV��

WKHUPRWROHUDQFH��VSRUXODWLRQ��DQG�
SHUR[LVRPH�ELRJHQHVLV��UHJXODWHV�

QXFOHRF\WRSODVPLF�VKXWWOLQJ�RI�+[N�S��
UHJXODWHV�ILODPHQWRXV�JURZWK�DQG�DFWV�DV�D�
QRQ�FDQRQLFDO�*()��DFWLYDWLQJ�$UI�S�GXULQJ�
LQYDVLYH�JURZWK��6802\ODWLRQ�E\�0PV��S�
LQKLELWV�LWV�IXQFWLRQ�DQG�WDUJHWV�6QI�S�IRU�
GHVWUXFWLRQ�YLD�WKH�6O[��6O[��8E�OLJDVH�
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7RSRLVRPHUDVH�,,��UHOLHYHV�WRUVLRQDO�VWUDLQ�LQ�
'1$�E\�FOHDYLQJ�DQG�UH�VHDOLQJ�

SKRVSKRGLHVWHU�EDFNERQH�RI�ERWK�SRVLWLYHO\�
DQG�QHJDWLYHO\�VXSHUFRLOHG�'1$��FOHDYHV�
FRPSOHPHQWDU\�VWUDQGV��ORFDOL]HV�WR�D[LDO�
FRUHV�LQ�PHLRVLV��UHTXLUHG�IRU�UHSOLFDWLRQ�

VORZ�]RQH��56=��EUHDNDJH�IROORZLQJ�0HF�S�
LQDFWLYDWLRQ��KXPDQ�KRPRORJ�723�$�

LPSOLFDWHG�LQ�FDQFHUV��DQG�FDQ�FRPSOHPHQW�
\HDVW�QXOO�PXWDQW�
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%LIXQFWLRQDO�FDUEDPR\OSKRVSKDWH�
V\QWKHWDVH�DVSDUWDWH�WUDQVFDUEDP\ODVH��

FDWDO\]HV�WKH�ILUVW�WZR�HQ]\PDWLF�VWHSV�LQ�WKH�
GH�QRYR�ELRV\QWKHVLV�RI�S\ULPLGLQHV��ERWK�
DFWLYLWLHV�DUH�VXEMHFW�WR�IHHGEDFN�LQKLELWLRQ�
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5HJXODWRU\�VXEXQLW�RI�WKH�F\FOLF�$03�
GHSHQGHQW�SURWHLQ�NLQDVH��3.$���3.$�LV�D�
FRPSRQHQW�RI�D�VLJQDOLQJ�SDWKZD\�WKDW�
FRQWUROV�D�YDULHW\�RI�FHOOXODU�SURFHVVHV��
LQFOXGLQJ�PHWDEROLVP��FHOO�F\FOH��VWUHVV�

UHVSRQVH��VWDWLRQDU\�SKDVH��DQG�VSRUXODWLRQ�
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3KRVSKDWLG\OVHULQH�V\QWKDVH��IXQFWLRQV�LQ�
SKRVSKROLSLG�ELRV\QWKHVLV��FDWDO\]HV�WKH�
UHDFWLRQ�&'3�GLDFO\JO\FHURO���/�VHULQH� �

&03���/���SKRVSKDWLG\OVHULQH��
WUDQVFULSWLRQDOO\�UHSUHVVHG�E\�P\R�LQRVLWRO�

DQG�FKROLQH�
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)UXFWRVH�����ELVSKRVSKDWDVH��NH\�UHJXODWRU\�
HQ]\PH�LQ�WKH�JOXFRQHRJHQHVLV�SDWKZD\��

UHTXLUHG�IRU�JOXFRVH�PHWDEROLVP��XQGHUJRHV�
HLWKHU�SURWHDVRPH�PHGLDWHG�RU�DXWRSKDJ\�
PHGLDWHG�GHJUDGDWLRQ�GHSHQGLQJ�RQ�JURZWK�
FRQGLWLRQV��JOXFRVH�VWDUYDWLRQ�UHVXOWV�LQ�

UHGLVWULEXWLRQ�WR�WKH�SHULSODVP��LQWHUDFWV�ZLWK�
9LG��S�
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9DFXRODU�SURWHLQDVH�%��\VF%��ZLWK�+��1�
WHUPLQDO�HQGRSHSWLGDVH�DFWLYLW\��VHULQH�

SURWHDVH�RI�WKH�VXEWLOLVLQ�IDPLO\��LQYROYHG�LQ�
SURWHLQ�GHJUDGDWLRQ�LQ�WKH�YDFXROH�DQG�

UHTXLUHG�IRU�IXOO�SURWHLQ�GHJUDGDWLRQ�GXULQJ�
VSRUXODWLRQ��DFWLYLW\�LQKLELWHG�E\�3EL�S��

SURWHLQ�DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�
'1$�UHSOLFDWLRQ�VWUHVV��35%��KDV�D�SDUDORJ��
<63���WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�

GXSOLFDWLRQ�
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3URWHLQ�FRPSRQHQW�RI�WKH�VPDOO����6��
ULERVRPDO�VXEXQLW��KRPRORJRXV�WR�

PDPPDOLDQ�ULERVRPDO�SURWHLQ�6���QR�
EDFWHULDO�KRPRORJ��SKRVSKRU\ODWHG�RQ�6����
E\�<SN�S�LQ�D�725&��GHSHQGHQW�PDQQHU��
DQG�RQ�6����LQ�D�725&����GHSHQGHQW�

PDQQHU�E\�<SN�����S��536�%�KDV�D�SDUDORJ��
536�$��WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�

GXSOLFDWLRQ�
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*XDQLQH�QXFOHRWLGH�H[FKDQJH�IDFWRU��*()��
IRU�$'3�ULERV\ODWLRQ�IDFWRUV��LQYROYHG�LQ�
SUROLIHUDWLRQ�RI�WKH�*ROJL��LQWUD�*ROJL�

WUDQVSRUW�DQG�(5�WR�*ROJL�WUDQVSRUW��IRXQG�LQ�
WKH�F\WRSODVP�DQG�RQ�*ROJL�DVVRFLDWHG�

FRDWHG�YHVLFOHV�
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$*&�IDPLO\�SURWHLQ�NLQDVH��IXQFWLRQDO�
RUWKRORJ�RI�PDPPDOLDQ�6��NLQDVH��

SKRVSKRU\ODWHG�E\�7RU�S�DQG�UHTXLUHG�IRU�
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725&��PHGLDWHG�UHJXODWLRQ�RI�ULERVRPH�
ELRJHQHVLV��WUDQVODWLRQ�LQLWLDWLRQ��DQG�HQWU\�
LQWR�*��SKDVH��LQYROYHG�LQ�WUDQVDFWLYDWLRQ�RI�
RVPRVWUHVV�UHVSRQVLYH�JHQHV��UHJXODWHV�*��
SURJUHVVLRQ��F$3.�DFWLYLW\�DQG�QLWURJHQ�
DFWLYDWLRQ�RI�WKH�)*0�SDWKZD\��LQWHJUDWHV�
QXWULHQW�VLJQDOV�DQG�VWUHVV�VLJQDOV�IURP�
VSKLQJROLSLGV�WR�UHJXODWH�OLIHVSDQ�
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3KRVSKRSURWHLQ�RI�WKH�P51$�FDS�ELQGLQJ�
FRPSOH[��LQYROYHG�LQ�WUDQVODWLRQDO�FRQWURO��
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6HULQH�WKUHRQLQH�SURWHLQ�NLQDVH�LQYROYHG�LQ�
UHJXODWLRQ�RI�H[RF\WRVLV��ORFDOL]HV�WR�WKH�
F\WRSODVPLF�IDFH�RI�WKH�SODVPD�PHPEUDQH��
.,1��KDV�D�SDUDORJ��.,1���WKDW�DURVH�IURP�

WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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6HULQH�WKUHRQLQH�SURWHLQ�NLQDVH�LQYROYHG�LQ�
UHJXODWLRQ�RI�H[RF\WRVLV��ORFDOL]HV�WR�WKH�
F\WRSODVPLF�IDFH�RI�WKH�SODVPD�PHPEUDQH��
.,1��KDV�D�SDUDORJ��.,1���WKDW�DURVH�IURP�

WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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&KROLQHSKRVSKDWH�F\WLG\O\OWUDQVIHUDVH��D�
UDWH�GHWHUPLQLQJ�HQ]\PH�RI�WKH�&'3�FKROLQH�
SDWKZD\�IRU�SKRVSKDWLG\OFKROLQH�V\QWKHVLV��
LQKLELWHG�E\�6HF��S��DFWLYDWHG�XSRQ�OLSLG�
ELQGLQJ��FRQWDLQV�DQ�HOHPHQW�ZLWKLQ�WKH�

UHJXODWRU\�GRPDLQ�LQYROYHG�LQ�ERWK�VLOHQFLQJ�
DQG�DFWLYDWLRQ�RI�HQ]\PDWLF�DFWLYLW\�
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'ROLFKRO�SKRVSKDWH�PDQQRVH��'RO�3�0DQ��
V\QWKDVH�RI�(5�PHPEUDQH��FDWDO\]HV�

IRUPDWLRQ�RI�'RO�3�0DQ�IURP�'RO�3�DQG�
*'3�0DQ��UHTXLUHG�IRU�ELRV\QWKHVLV�RI�
JO\FRV\O�SKRVSKDWLG\OLQRVLWRO��*3,��
PHPEUDQH�DQFKRU��DV�ZHOO�DV�2�

PDQQRV\ODWLRQ�DQG�SURWHLQ�1��DQG�2�OLQNHG�
JO\FRV\ODWLRQ��KXPDQ�KRPRORJ�'30��FDQ�

FRPSOHPHQW�\HDVW�PXWDQW�VWUDLQV�
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'1$�ELQGLQJ�SURWHLQ�ZLWK�SRVVLEOH�
FKURPDWLQ�UHRUJDQL]LQJ�DFWLYLW\��LQYROYHG�LQ�
WUDQVFULSWLRQDO�DFWLYDWLRQ��JHQH�VLOHQFLQJ��DQG�

'1$�UHSOLFDWLRQ�DQG�UHSDLU�
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6HULQH�WKUHRQLQH�SURWHLQ�NLQDVH��FRPSRQHQW�
RI�D�JOXFRVH�VHQVLQJ�V\VWHP�WKDW�LQKLELWV�
JURZWK�LQ�UHVSRQVH�WR�JOXFRVH�DYDLODELOLW\��

XSRQ�QXWULHQW�GHSULYDWLRQ�<DN�S�
SKRVSKRU\ODWHV�3RS�S�WR�UHJXODWH�P51$�
GHDGHQ\ODWLRQ��WKH�FR�UHSUHVVRU�&UI�S�WR�

LQKLELW�WUDQVFULSWLRQ�RI�ULERVRPDO�JHQHV��DQG�
WKH�VWUHVV�UHVSRQVLYH�WUDQVFULSWLRQ�IDFWRUV�
+VI�S�DQG�0VQ�S��QXFOHDU�ORFDOL]DWLRQ�
QHJDWLYHO\�UHJXODWHG�E\�WKH�5DV�3.$�

VLJQDOLQJ�SDWKZD\�LQ�WKH�SUHVHQFH�RI�JOXFRVH�
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)*�QXFOHRSRULQ�FRPSRQHQW�RI�FHQWUDO�FRUH�RI�
WKH�QXFOHDU�SRUH�FRPSOH[��DOVR�SDUW�RI�WKH�

QXFOHDU�SRUH�FRPSOH[��13&��QXFOHDU�EDVNHW��
FRQWULEXWHV�GLUHFWO\�WR�QXFOHRF\WRSODVPLF�
WUDQVSRUW�DQG�PDLQWHQDQFH�RI�WKH�13&�

SHUPHDELOLW\�EDUULHU��IRXQG�LQ�VWDEOH�FRPSOH[�
ZLWK�1XS��S��*OH�S�DQG�WZR�RWKHU�)*�
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QXFOHRSRULQV��1XS���S�DQG�1XS���S���DOVR�
IRXQG�LQ�VWDEOH�FRPSOH[�ZLWK�1LF��S�DQG�WZR�

RWKHU�)*�QXFOHRSURWHLQV��1XS��S�DQG�
1XS��S��
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*HQHUDO�WUDQVFULSWLRQDO�FR�UHSUHVVRU��DFWV�
WRJHWKHU�ZLWK�7XS�S��DOVR�DFWV�DV�SDUW�RI�D�
WUDQVFULSWLRQDO�FR�DFWLYDWRU�FRPSOH[�WKDW�

UHFUXLWV�WKH�6:,�61)�DQG�6$*$�FRPSOH[HV�
WR�SURPRWHUV��FDQ�IRUP�WKH�SULRQ�>2&7�@�
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$FWLQ�ELQGLQJ�SURWHLQ�RI�WKH�FRUWLFDO�DFWLQ�
F\WRVNHOHWRQ��LPSRUWDQW�IRU�DFWLYDWLRQ�RI�WKH�
$US����FRPSOH[�WKDW�SOD\V�D�NH\�UROH�DFWLQ�LQ�
F\WRVNHOHWRQ�RUJDQL]DWLRQ��LQKLELWV�EDUEHG�

HQG�DFWLQ�ILODPHQW�HORQJDWLRQ��
SKRVSKRU\ODWLRQ�ZLWKLQ�LWV�3UROLQH�5LFK�
5HJLR��PHGLDWHG�E\�&GF��S�DQG�3KR��S��

SURWHFWV�$ES�S�IURP�SURWHRO\VLV�PHGLDWHG�E\�
LWV�RZQ�3(67�VHTXHQFHV��PDPPDOLDQ�
KRPRORJ�RI�+,3�����KHPDWRSRLHWLF�
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6PDOO�KHDW�VKRFN�SURWHLQ��V+63��ZLWK�
FKDSHURQH�DFWLYLW\��IRUPV�KROORZ��VSKHUH�
VKDSHG�ROLJRPHUV�WKDW�VXSSUHVV�XQIROGHG�

SURWHLQV�DJJUHJDWLRQ��ORQJ�OLYHG�SURWHLQ�WKDW�
LV�SUHIHUHQWLDOO\�UHWDLQHG�LQ�PRWKHU�FHOOV�DQG�
IRUPV�F\WRSODVPLF�IRFL��ROLJRPHU�DFWLYDWLRQ�

UHTXLUHV�KHDW�LQGXFHG�FRQIRUPDWLRQDO�
FKDQJH��DOVR�KDV�P51$�ELQGLQJ�DFWLYLW\�
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SURWRQ�SXPS�IRXQG�WKURXJKRXW�WKH�
HQGRPHPEUDQH�V\VWHP��FRQWDLQV�QXFOHRWLGH�
ELQGLQJ�VLWHV��DOVR�GHWHFWHG�LQ�WKH�F\WRSODVP��
SURWHLQ�DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�
'1$�UHSOLFDWLRQ�VWUHVV��KXPDQ�KRPRORJ�
$73�9�%���LPSOLFDWHG�LQ�DXWRVRPDO�

UHFHVVLYH�GLVWDO�UHQDO�WXEXODU�DFLGRVLV��57$��
ZLWK�VHQVRULQHXUDO�GHDIQHVV��FRPSOHPHQWV�

\HDVW�QXOO�PXWDQW�
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(��DOSKD�VXEXQLW�RI�WKH�S\UXYDWH�
GHK\GURJHQDVH��3'+��FRPSOH[��FDWDO\]HV�WKH�
GLUHFW�R[LGDWLYH�GHFDUER[\ODWLRQ�RI�S\UXYDWH�
WR�DFHW\O�&R$��SKRVSKRU\ODWHG��UHJXODWHG�E\�
JOXFRVH��3'+�FRPSOH[�LV�FRQFHQWUDWHG�LQ�
VSRWV�ZLWKLQ�WKH�PLWRFKRQGULDO�PDWUL[��RIWHQ�

QHDU�WKH�(50(6�FRPSOH[�DQG�QHDU�
SHUR[LVRPHV�

<�����6�����6���� 6���� 3.3���
3.3�� &.$�� �

�����������
����������
����������
����������
����������
����������
���������

� � � 6� � � �

�����������
����������
����������
����������
����������
����������
���������

20���

0LWRFKRQGULDO�RXWHU�PHPEUDQH�SURWHLQ�RI�
XQNQRZQ�IXQFWLRQ��PDMRU�FRQVWLWXHQW�RI�WKH�

RXWHU�PHPEUDQH��H[WHQGLQJ�LQWR�WKH�
LQWHUPHPEUDQH�VSDFH��LQWHUDFWV�ZLWK�SRULQ�
�3RU�S��DQG�ZLWK�2P��S��LPSRUWHG�YLD�WKH�

SUHVHTXHQFH�SDWKZD\�LQYROYLQJ�WKH�720�DQG�
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7,0���FRPSOH[HV��WKHQ�DVVHPEOHG�LQ�WKH�
RXWHU�PHPEUDQH�E\�0LP�S��SURWHLQ�

DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�'1$�
UHSOLFDWLRQ�VWUHVV�
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$3�$�SKRVSKRU\ODVH��ELIXQFWLRQDO�
GLDGHQRVLQH��
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�3��3��WHWUDSKRVSKDWH�

SKRVSKRU\ODVH�DQG�$'3�VXOIXU\ODVH�LQYROYHG�
LQ�FDWDEROLVP�RI�ELV��
�QXFOHRVLG\O��

WHWUDSKRVSKDWHV��FDWDO\]HV�SKRVSKRURO\VLV�RI�
GLQXFOHRVLGH�ROLJRSKRVSKDWHV��FOHDYLQJ�
VXEVWUDWHV
�DOSKD�EHWD�DQK\GULGH�ERQG�DQG�
LQWURGXFLQJ�3L�LQWR�WKH�EHWD�SRVLWLRQ�RI�WKH�

FRUUHVSRQGLQJ�1'3�IRUPHG��SURWHLQ�
DEXQGDQFH�LQFUHDVHV�XQGHU�'1$�UHSOLFDWLRQ�
VWUHVV��$3$��KDV�D�SDUDORJ��$3$���WKDW�DURVH�

IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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$OSKD�VXEXQLW�RI�KHWHURRFWDPHULF�
SKRVSKRIUXFWRNLQDVH��LQYROYHG�LQ�JO\FRO\VLV��
LQGLVSHQVDEOH�IRU�DQDHURELF�JURZWK��DFWLYDWHG�
E\�IUXFWRVH�����ELVSKRVSKDWH�DQG�$03��
PXWDWLRQ�LQKLELWV�JOXFRVH�LQGXFWLRQ�RI�FHOO�

F\FOH�UHODWHG�JHQHV�
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SKRVSKRIUXFWRNLQDVH��LQYROYHG�LQ�JO\FRO\VLV��
LQGLVSHQVDEOH�IRU�DQDHURELF�JURZWK��DFWLYDWHG�
E\�IUXFWRVH�����ELVSKRVSKDWH�DQG�$03��
PXWDWLRQ�LQKLELWV�JOXFRVH�LQGXFWLRQ�RI�FHOO�
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*XDQ\O�QXFOHRWLGH�H[FKDQJH�IDFWRU�IRU�WKH�
VPDOO�*�SURWHLQ�6HF�S��HVVHQWLDO�IRU�SRVW�
*ROJL�YHVLFOH�WUDQVSRUW�DQG�IRU�DXWRSKDJ\��
DVVRFLDWHV�ZLWK�WKH�H[RF\VW��YLD�H[RF\VW�
VXEXQLW�6HF��S��RQ�VHFUHWRU\�YHVLFOHV�
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%DVLF�KHOL[�ORRS�KHOL[��E+/+��SURWHLQ��
IRUPV�KRPRGLPHU�WR�ELQG�(�ER[�FRQVHQVXV�
VHTXHQFH�&$&*7*�SUHVHQW�DW�0(7�JHQH�
SURPRWHUV�DQG�FHQWURPHUH�'1$�HOHPHQW�,�
�&'(,���DIIHFWV�QXFOHRVRPH�SRVLWLRQLQJ�DW�
WKLV�PRWLI��DVVRFLDWHV�ZLWK�RWKHU�WUDQVFULSWLRQ�
IDFWRUV�VXFK�DV�0HW�S�DQG�,VZ�S�WR�PHGLDWH�
WUDQVFULSWLRQDO�DFWLYDWLRQ�RU�UHSUHVVLRQ��

DVVRFLDWHV�ZLWK�NLQHWRFKRUH�SURWHLQV��UHTXLUHG�
IRU�FKURPRVRPH�VHJUHJDWLRQ��SURWHLQ�

DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�'1$�
UHSOLFDWLRQ�VWUHVV�
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&\FOLQ�GHSHQGHQW�NLQDVH��&'.��LQKLELWRU��
UHJXODWHV�3KR��S�3KR��S�DQG�3FO�S�3KR��S�

F\FOLQ�&'.�FRPSOH[HV�LQ�UHVSRQVH�WR�
SKRVSKDWH�OHYHOV��LQKLELWRU\�DFWLYLW\�IRU�
3KR��S�3KR��S�UHTXLUHV�P\R�'�LQRVLWRO�

KHSWDNLVSKRVSKDWH��,3���JHQHUDWHG�E\�9LS�S��
UHODWLYH�GLVWULEXWLRQ�WR�WKH�QXFOHXV�LQFUHDVHV�

XSRQ�'1$�UHSOLFDWLRQ�VWUHVV�
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*�SURWHLQ�EHWD�VXEXQLW��IRUPV�D�GLPHU�ZLWK�
6WH��S�WR�DFWLYDWH�PDWLQJ�VLJQDOLQJ�SDWKZD\��
IRUPV�KHWHURWULPHU�ZLWK�*SD�S�DQG�6WH��S�WR�

GDPSHQ�VLJQDOLQJ��SKHURPRQH�LQGXFHG�
SKRVSKRU\ODWLRQ�SOD\V�FULWLFDO�UROH�LQ�
FKHPRWURSLVP��PD\�UHFUXLW�5KR�S�WR�

SRODUL]HG�JURZWK�VLWH�GXULQJ�PDWLQJ��FRQWDLQV�
:'���UHSHDWV�
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3URWHLQ�NLQDVH�VLPLODU�WR�6�7�SURWHLQ�NLQDVH�
<SN�S��IXQFWLRQDOO\�UHGXQGDQW�ZLWK�<3.��DW�
WKH�JHQHWLF�OHYHO��SDUWLFLSDWHV�LQ�D�VLJQDOLQJ�
SDWKZD\�UHTXLUHG�IRU�RSWLPDO�FHOO�ZDOO�

LQWHJULW\��LQYROYHG�LQ�WKH�725&�GHSHQGHQW�
SKRVSKRU\ODWLRQ�RI�ULERVRPDO�SURWHLQV�

5SV�D�E��6����KXPDQ�KRPRORJ�6*.��FDQ�
FRPSOHPHQW�D�\SN��\SN��GRXEOH�PXWDQW�
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3HSWLG\O�SURO\O�FLV�WUDQV�LVRPHUDVH��33,DVH���
ELQGV�WR�WKH�GUXJV�).����DQG�UDSDP\FLQ��
DOVR�ELQGV�WR�WKH�QRQKLVWRQH�FKURPDWLQ�

ELQGLQJ�SURWHLQ�+PR�S�DQG�PD\�UHJXODWH�LWV�
DVVHPEO\�RU�IXQFWLRQ��1�WHUPLQDOO\�
SURSLRQ\ODWHG�LQ�YLYR��PXWDWLRQ�LV�

IXQFWLRQDOO\�FRPSOHPHQWHG�E\�KXPDQ�
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$OSKD�VXEXQLW�RI�WKH�WUDQVODWLRQ�LQLWLDWLRQ�
IDFWRU�H,)���H,)��LV�LQYROYHG�LQ�LGHQWLILFDWLRQ�
RI�WKH�VWDUW�FRGRQ��SKRVSKRU\ODWLRQ�RI�6HU���
LV�UHTXLUHG�IRU�UHJXODWLRQ�RI�WUDQVODWLRQ�E\�
LQKLELWLQJ�WKH�H[FKDQJH�RI�*'3�IRU�*73��
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6SW�S��S��'6,)��WUDQVFULSWLRQ�HORQJDWLRQ�
IDFWRU�FRPSOH[�VXEXQLW��WKH�6SW����FRPSOH[�
ELQGV�WR�VV51$�LQ�D�VHTXHQFH�VSHFLILF�

PDQQHU��DQG�LQ�FRQFHUW�ZLWK�51$3�,�DQG�,,�
KDV�PXOWLSOH�UROHV�UHJXODWLQJ�WUDQVFULSWLRQDO�
HORQJDWLRQ��51$�SURFHVVLQJ��TXDOLW\�FRQWURO��
DQG�WUDQVFULSWLRQ�FRXSOHG�UHSDLU��LQWHUDFWV�

ZLWK�'1$�XSVWUHDP�RI�51$3,,�DQG�WKH�QRQ�
WHPSODWH�VWUDQG�RI�WKH�WUDQVFULSWLRQ�EXEEOH��
6SW�S�LV�WKH�RQO\�WUDQVFULSWLRQ�HORQJDWLRQ�
IDFWRU�FRQVHUYHG�LQ�DOO�GRPDLQV�RI�OLIH�

7��� 6���� %85���
6*9��
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0,*��

7UDQVFULSWLRQ�IDFWRU�LQYROYHG�LQ�JOXFRVH�
UHSUHVVLRQ��VHTXHQFH�VSHFLILF�'1$�ELQGLQJ�
SURWHLQ�FRQWDLQLQJ�WZR�&\V�+LV��]LQF�ILQJHU�
PRWLIV��UHJXODWHG�E\�WKH�61)��NLQDVH�DQG�WKH�
*/&��SKRVSKDWDVH��UHJXODWHV�ILODPHQWRXV�
JURZWK�DORQJ�ZLWK�0LJ�S�LQ�UHVSRQVH�WR�
JOXFRVH�GHSOHWLRQ��DFWLYDWHG�LQ�VWRFKDVWLF�
SXOVHV�RI�QXFOHDU�ORFDOL]DWLRQ��VKXWWOLQJ�

EHWZHHQ�F\WRVRO�DQG�QXFOHXV�GHSHQGLQJ�RQ�
H[WHUQDO�JOXFRVH�OHYHOV�DQG�LWV�

SKRVSKRU\ODWLRQ�VWDWH�
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)81���

1RQ�HVVHQWLDO�SURWHLQ�RI�XQNQRZQ�IXQFWLRQ��
H[SUHVVLRQ�LQGXFHG�LQ�UHVSRQVH�WR�KHDW�VWUHVV��
)81���KDV�D�SDUDORJ��<25���:��WKDW�DURVH�

IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�

7�����6�����6�����
6���� 6���� &'&��� 3+2��� � ������������

� � � 6� � � � ������������
� � � 6���� &'&��� � � �������

%0+�� �������SURWHLQ��PDMRU�LVRIRUP��FRQWUROV�
SURWHRPH�DW�SRVW�WUDQVFULSWLRQDO�OHYHO��ELQGV�

7�����7�����6�����
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SURWHLQV�DQG�'1$��LQYROYHG�LQ�UHJXODWLRQ�RI�
H[RF\WRVLV��YHVLFOH�WUDQVSRUW��5DV�0$3.�DQG�
UDSDP\FLQ�VHQVLWLYH�VLJQDOLQJ��DJJUHVRPH�
IRUPDWLRQ��VSLQGOH�SRVLWLRQ�FKHFNSRLQW��

SURWHLQ�LQFUHDVHV�LQ�DEXQGDQFH�DQG�UHODWLYH�
GLVWULEXWLRQ�WR�WKH�QXFOHXV�LQFUHDVHV�XSRQ�
'1$�UHSOLFDWLRQ�VWUHVV��DQWLDSRSWRWLF�JHQH�
VLPLODU�WR�KXPDQ���������%0+��KDV�D�
SDUDORJ��%0+���WKDW�DURVH�IURP�ZKROH�

JHQRPH�GXSOLFDWLRQ�

%(0��

3URWHLQ�FRQWDLQLQJ�6+��GRPDLQV��LQYROYHG�LQ�
HVWDEOLVKLQJ�FHOO�SRODULW\�DQG�PRUSKRJHQHVLV��
IXQFWLRQV�DV�D�VFDIIROG�SURWHLQ�IRU�FRPSOH[HV�
WKDW�LQFOXGH�&GF��S��6WH�S��6WH��S��DQG�

5VU�S�
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0&0��

3URWHLQ�LQYROYHG�LQ�'1$�UHSOLFDWLRQ��
FRPSRQHQW�RI�WKH�0FP����KH[DPHULF�

KHOLFDVH�FRPSOH[�WKDW�ELQGV�FKURPDWLQ�DV�D�
SDUW�RI�WKH�SUH�UHSOLFDWLYH�FRPSOH[��UHODWLYH�
GLVWULEXWLRQ�WR�WKH�QXFOHXV�LQFUHDVHV�XSRQ�

'1$�UHSOLFDWLRQ�VWUHVV�
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17+��

1HXWUDO�WUHKDODVH��GHJUDGHV�WUHKDORVH��
UHTXLUHG�IRU�WKHUPRWROHUDQFH�DQG�PD\�

PHGLDWH�UHVLVWDQFH�WR�RWKHU�FHOOXODU�VWUHVVHV��
SKRVSKRU\ODWHG�DQG�DFWLYDWHG�E\�&GF��S�DW�
WKH�*��6�SKDVH�WUDQVLWLRQ�WR�FRRUGLQDWHO\�
UHJXODWH�FDUERK\GUDWH�PHWDEROLVP�DQG�WKH�
FHOO�F\FOH��LQKLELWHG�E\�'FV�S��17+��KDV�D�
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SDUDORJ��17+���WKDW�DURVH�IURP�WKH�ZKROH�
JHQRPH�GXSOLFDWLRQ�
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383��
$OSKD���VXEXQLW�RI�WKH���6�SURWHDVRPH��

LQYROYHG�LQ�XELTXLWLQ�GHSHQGHQW�FDWDEROLVP��
KXPDQ�KRPRORJ�LV�VXEXQLW�]HWD�

7����6����6���� 6��� &'&��� � �
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&'&��

&RPSRQHQW�RI�WKH�VHSWLQ�ULQJ�WKDW�LV�UHTXLUHG�
IRU�F\WRNLQHVLV��VHSWLQV�DUH�*73�ELQGLQJ�

SURWHLQV�WKDW�DVVHPEOH�ZLWK�RWKHU�VHSWLQV�LQWR�
URG�OLNH�FRPSOH[HV�WKDW�FDQ�DVVRFLDWH�ZLWK�
RWKHU�URGV�WR�IRUP�ILODPHQW�SRO\PHUV��VHSWLQ�
ULQJV�DW�WKH�PRWKHU�EXG�QHFN�DFW�DV�VFDIIROGV�
IRU�UHFUXLWLQJ�IDFWRUV�QHHGHG�IRU�FHOO�GLYLVLRQ�

DQG�DV�EDUULHUV�WR�SUHYHQW�GLIIXVLRQ�RI�
VSHFLILF�SURWHLQV�EHWZHHQ�PRWKHU�DQG�

GDXJKWHU�FHOOV�
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+2*��

0LWRJHQ�DFWLYDWHG�SURWHLQ�NLQDVH�LQYROYHG�LQ�
RVPRUHJXODWLRQ��FRQWUROV�JOREDO�UHDOORFDWLRQ�
RI�51$3,,�GXULQJ�RVPRWLF�VKRFN��PHGLDWHV�
UHFUXLWPHQW�DFWLYDWLRQ�RI�51$3,,�DW�+RW�S�

<�����7���� 7���� 3%6�� � 37&���37&��
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GHSHQGHQW�SURPRWHUV��ELQGV�FDOPRGXOLQ��
VWLPXODWHV�DQWLVHQVH�WUDQVFULSWLRQ�WR�DFWLYDWH�
&'&����GHILQHV�QRYHO�6�SKDVH�FKHFNSRLQW�

ZLWK�0UF�S�WKDW�SUHYHQW�
UHSOLFDWLRQ�WUDQVFULSWLRQ�FRQIOLFWV��QXFOHDU�
IRUP�UHSUHVVHV�SVHXGRK\SKDO�JURZWK��
DXWRSKRVSKRU\ODWHV��SURWHLQ�DEXQGDQFH�
LQFUHDVHV�XQGHU�'1$�UHSOLFDWLRQ�VWUHVV�
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1,3��

H,)�F�VXEXQLW�RI�WKH�HXNDU\RWLF�WUDQVODWLRQ�
LQLWLDWLRQ�IDFWRU����H,)����LQYROYHG�LQ�WKH�
DVVHPEO\�RI�SUHLQLWLDWLRQ�FRPSOH[�DQG�VWDUW�
FRGRQ�VHOHFWLRQ��H,)��LV�DOVR�LQYROYHG�LQ�
SURJUDPPHG�VWRS�FRGRQ�UHDGWKURXJK�
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183��

1XFOHRSRULQ�LQYROYHG�LQ�QXFOHRF\WRSODVPLF�
WUDQVSRUW��ELQGV�WR�HLWKHU�WKH�QXFOHRSODVPLF�
RU�F\WRSODVPLF�IDFHV�RI�WKH�QXFOHDU�SRUH�

FRPSOH[�GHSHQGLQJ�RQ�5DQ�*73�OHYHOV��DOVR�
KDV�D�UROH�LQ�FKURPDWLQ�RUJDQL]DWLRQ�
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� � � 6���� 5$'��� � � ����
� � � 6���� 5$'��� � � ����

3$1��

3DUW�RI�DFWLQ�F\WRVNHOHWRQ�UHJXODWRU\�
FRPSOH[�3DQ�S�6OD�S�(QG�S��DVVRFLDWHV�ZLWK�

DFWLQ�SDWFKHV�RQ�FHOO�FRUWH[��SURPRWHV�
SURWHLQ�SURWHLQ�LQWHUDFWLRQV�HVVHQWLDO�IRU�
HQGRF\WRVLV��ELQGV�WR�DQG�DFWLYDWHV�$US����
FRPSOH[�LQ�YLWUR��SKRVSKRU\ODWLRQ�RI�7KU�
�����LV�UHJXODWHG�E\�0$3.�+RJ�S�LQ�
UHVSRQVH�WR�RVPRWLF�VWUHVV��SUHYLRXVO\�
WKRXJKW�WR�EH�D�VXEXQLW�RI�SRO\�$��

ULERQXFOHDVH�
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5LERVRPH�DVVRFLDWHG�FKDSHURQH��]XRWLQ�
IXQFWLRQV�LQ�ULERVRPH�ELRJHQHVLV�DQG�DV�D�
FKDSHURQH�IRU�QDVFHQW�SRO\SHSWLGH�FKDLQV�LQ�
SDUWQHUVKLS�ZLWK�6V]�S�DQG�66E�����FRQWDLQV�
D�'QD-�GRPDLQ�DQG�IXQFWLRQV�DV�D�-�SURWHLQ�
SDUWQHU�IRU�6VE�S�DQG�6VE�S��KXPDQ�JHQH�
'1$-&��FDQ�SDUWLDOO\�FRPSOHPHQW�\HDVW�

]XR��QXOO�PXWDQW�
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3$+��

0J���GHSHQGHQW�SKRVSKDWLGDWH��3$��
SKRVSKDWDVH��GHSKRVSKRU\ODWHV�3$�WR�\LHOG�
GLDF\OJO\FHURO��UHJXODWHV�SKRVSKROLSLG�
V\QWKHVLV��QXFOHDU�(5�PHPEUDQH�JURZWK��
OLSLG�GURSOHW�IRUPDWLRQ��WULDF\OJO\FHURO�

V\QWKHVLV��YDFXRODU�KRPHRVWDVLV�DQG�FHOO�ZDOO�
LQWHJULW\��SKRVSKRU\ODWHG�E\�3KR��S�3KR��S��

7�����7�����6�����
7�����7�����7�����
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&GF��S�&\FOLQ�%��3.$��3.&��DQG�&.,,��
UHJXODWLQJ�DFWLYLW\��ORFDOL]DWLRQ��DQG�
SURWHRVRPDO�GHJUDGDWLRQ��KRPRORJ�RI�

PDPPDOLDQ�OLSLQV���DQG����KXPDQ�KRPRORJV�
/3,1���/3,1���/3,1��FRPSOHPHQW�WKH�QXOO�
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6,3��

$OWHUQDWH�EHWD�VXEXQLW�RI�WKH�6QI�S�NLQDVH�
FRPSOH[��PD\�FRQIHU�VXEVWUDWH�VSHFLILFLW\��
YDFXRODU�SURWHLQ�FRQWDLQLQJ�.,6��.LQDVH�

,QWHUDFWLQJ�6HTXHQFH��DQG�$6&��$VVRFLDWLRQ�
ZLWK�6QI��NLQDVH�&RPSOH[��GRPDLQV�
LQYROYHG�LQ�SURWHLQ�LQWHUDFWLRQV�
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,0(��

6HULQH�WKUHRQLQH�SURWHLQ�NLQDVH�LQYROYHG�LQ�
DFWLYDWLRQ�RI�PHLRVLV��DVVRFLDWHV�ZLWK�,PH�S�
DQG�PHGLDWHV�LWV�VWDELOLW\��DFWLYDWHV�1GW��S��
,0(��H[SUHVVLRQ�LV�SRVLWLYHO\�UHJXODWHG�E\�
,PH�S��KXPDQ�&'.��FDQ�FRPSOHPHQW�LPH��

QXOO�PXWDQW�
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653���

1XFOHRODU�VHULQH�ULFK�SURWHLQ��UROH�LQ�
SUHULERVRPH�DVVHPEO\�RU�WUDQVSRUW��PD\�
IXQFWLRQ�DV�D�FKDSHURQH�RI�VPDOO�QXFOHRODU�
ULERQXFOHRSURWHLQ�SDUWLFOHV��VQR513V���
LPPXQRORJLFDOO\�DQG�VWUXFWXUDOO\�WR�UDW�

1RSS����

6�����7���� 6���� � � 6,:��� �������������
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67+��

$73DVH�FRPSRQHQW�RI�WKH�56&�FKURPDWLQ�
UHPRGHOLQJ�FRPSOH[��UHTXLUHG�IRU�H[SUHVVLRQ�

RI�HDUO\�PHLRWLF�JHQHV��SURPRWHV�EDVH�
H[FLVLRQ�UHSDLU�LQ�FKURPDWLQ��HVVHQWLDO�

KHOLFDVH�UHODWHG�SURWHLQ�KRPRORJRXV�WR�6QI�S�

6����6����6����� 6����� 0(&���
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� � � 7����� 0(&���
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6/$��

&\WRVNHOHWDO�SURWHLQ�ELQGLQJ�SURWHLQ��
UHTXLUHG�IRU�DVVHPEO\�RI�WKH�FRUWLFDO�DFWLQ�
F\WRVNHOHWRQ��LQWHUDFWV�ZLWK�SURWHLQV�
UHJXODWLQJ�DFWLQ�G\QDPLFV�DQG�SURWHLQV�
UHTXLUHG�IRU�HQGRF\WRVLV��IRXQG�LQ�WKH�

QXFOHXV�DQG�FHOO�FRUWH[��KDV���6+��GRPDLQV�
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$FWLQ�ELQGLQJ�SURWHLQ��LQYROYHG�LQ�EXQGOLQJ�
RI�DFWLQ�ILODPHQWV�DQG�HQGRF\WRVLV�RI�DFWLQ�
FRUWLFDO�SDWFKHV��DFWLYLW\�VWLPXODWHG�E\�
/DV��S��FRQWDLQV�6+��GRPDLQ�VLPLODU�WR�

5YV���S��<6&���KDV�D�SDUDORJ��/6%���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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8*3��

8'3�JOXFRVH�S\URSKRVSKRU\ODVH��8*3DVH���
FDWDO\VHV�WKH�UHYHUVLEOH�IRUPDWLRQ�RI�8'3�
*OF�IURP�JOXFRVH���SKRVSKDWH�DQG�873��
LQYROYHG�LQ�D�ZLGH�YDULHW\�RI�PHWDEROLF�

SDWKZD\V��H[SUHVVLRQ�PRGXODWHG�E\�3KR��S�
WKURXJK�3KR�S��LQYROYHG�LQ�3.$�PHGLDWHG�
R[LGDWLYH�VWUHVV�UHVLVWDQFH�DQG�ORQJ�WHUP�
VXUYLYDO�LQ�VWDWLRQDU\�SKDVH��8*3��KDV�D�
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SDUDORJ��<+/���:��WKDW�DURVH�IURP�WKH�
ZKROH�JHQRPH�GXSOLFDWLRQ�

&%)��

3VHXGRXULGLQH�V\QWKDVH�FDWDO\WLF�VXEXQLW�RI�
ER[�+�$&$�VQR513V��DFWV�RQ�ODUJH�DQG�
VPDOO�U51$V��RQ�VQ51$�8���DQG�RQ�VRPH�
P51$V��PXWDWLRQV�LQ�KXPDQ�RUWKRORJ�
G\VNHULQ�FDXVH�WKH�GLVRUGHU�G\VNHUDWRVLV�

FRQJHQLWD��VPDOO�QXFOHRODU�ULERQXFOHRSURWHLQ�
SDUWLFOHV�DUH�DOVR�NQRZQ�DV�VQR513V�
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33=��

6HULQH�WKUHRQLQH�SURWHLQ�SKRVSKDWDVH�=��
LVRIRUP�RI�3S]�S��LQYROYHG�LQ�UHJXODWLRQ�RI�
SRWDVVLXP�WUDQVSRUW��ZKLFK�DIIHFWV�RVPRWLF�

VWDELOLW\��FHOO�F\FOH�SURJUHVVLRQ��DQG�
KDORWROHUDQFH�
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6/$��

$GDSWRU�SURWHLQ�WKDW�OLQNV�DFWLQ�WR�FODWKULQ�
DQG�HQGRF\WRVLV��LQYROYHG�LQ�PHPEUDQH�

F\WRVNHOHWRQ�DVVHPEO\�DQG�FHOO�SRODUL]DWLRQ��
SUHVHQW�LQ�WKH�DFWLQ�FRUWLFDO�SDWFK�RI�WKH�

HPHUJLQJ�EXG�WLS��GLPHU�LQ�YLYR�
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3*0��

3KRVSKRJOXFRPXWDVH��PLQRU�LVRIRUP��
FDWDO\]HV�WKH�FRQYHUVLRQ�IURP�JOXFRVH���

SKRVSKDWH�WR�JOXFRVH���SKRVSKDWH��ZKLFK�LV�D�
NH\�VWHS�LQ�KH[RVH�PHWDEROLVP��3*0��KDV�D�
SDUDORJ��3*0���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�

7�����7�����6�����
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0.6��

3OHLRWURSLF�QHJDWLYH�WUDQVFULSWLRQDO�UHJXODWRU��
LQYROYHG�LQ�5DV�&$03�DQG�O\VLQH�
ELRV\QWKHWLF�SDWKZD\V�DQG�QLWURJHQ�

UHJXODWLRQ��LQYROYHG�LQ�UHWURJUDGH��57*��
PLWRFKRQGULD�WR�QXFOHXV�VLJQDOLQJ�

6�����6���� 6���� )5.�� � � �����������

7*/��

6WHU\O�HVWHU�K\GURODVH��RQH�RI�WKUHH�JHQH�
SURGXFWV��<HK�S��<HK�S��7JO�S��UHVSRQVLEOH�

IRU�VWHU\O�HVWHU�K\GURODVH�DFWLYLW\�DQG�
LQYROYHG�LQ�VWHURO�KRPHRVWDVLV��ORFDOL]HG�WR�

OLSLG�SDUWLFOH�PHPEUDQHV�

6�����6�����6���� 6���� &'&��� � � ���������

� � � 6���� 73.�� � �
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6FDIIROG�SURWHLQ�LQYROYHG�LQ�WKH�IRUPDWLRQ�RI�
HDUO\�HQGRF\WLF�VLWHV��SXWDWLYH�UHJXODWRU�RI�
F\WRNLQHVLV��KRPR�ROLJRPHUL]DWLRQ�LV�

UHTXLUHG�IRU�ORFDOL]DWLRQ�WR�DQG�RUJDQL]DWLRQ�
RI�HQGRF\WLF�VLWHV��KDV�D�QHWZRUN�RI�

LQWHUDFWLRQV�ZLWK�RWKHU�HQGRF\WLF�SURWHLQV��
ELQGV�PHPEUDQHV�LQ�D�XELTXLWLQ�GHSHQGHQW�

PDQQHU��PD\�DOVR�ELQG�XELTXLWLQDWHG�
PHPEUDQH�DVVRFLDWHG�SURWHLQV��LQWHUDFWV�ZLWK�
&PN��DQG�IXQFWLRQV�XSVWUHDP�RI�&0.��LQ�
UHJXODWLQJ�QRQ�DSRSWRWLF�FHOO�GHDWK��KRPRORJ�

RI�PDPPDOLDQ�(SV���
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3,1��

3URWHLQ�LQYROYHG�LQ�*��0�SKDVH�SURJUHVVLRQ�
DQG�UHVSRQVH�WR�'1$�GDPDJH��LQWHUDFWV�ZLWK�
5DG��S��FRQWDLQV�DQ�51$�UHFRJQLWLRQ�PRWLI��
D�QXFOHDU�ORFDOL]DWLRQ�VLJQDO��DQG�VHYHUDO�

64�74�FOXVWHU�GRPDLQV��
K\SHUSKRVSKRU\ODWHG�LQ�UHVSRQVH�WR�'1$�

GDPDJH�
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6+3��
8%;�GRPDLQ�FRQWDLQLQJ�VXEVWUDWH�DGDSWRU�
IRU�&GF��S��XELTXLWLQ�UHJXODWRU\�;�GRPDLQ�
FRQWDLQLQJ�SURWHLQ�WKDW�DFWV�DV�D�VXEVWUDWH�
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UHFUXLWLQJ�FRIDFWRU�IRU�&GF��S��SRVLWLYHO\�
UHJXODWHV�*OF�S�33DVH�DFWLYLW\�WR�SURPRWH�
JURZWK�DQG�PLWRWLF�SURJUHVVLRQ�LQ�FRPSOH[�
ZLWK�&GF��S��XELTXLWLQDWHG�SURWHLQ�LQWHUDFWRU�

LQYROYHG�LQ�(5�DVVRFLDWHG�GHJUDGDWLRQ�
�(5$'���UHJXODWHG�E\�QXFOHDU�8E�GHSHQGHQW�
GHJUDGDWLRQ��,10$'�SDWKZD\��LQGHSHQGHQW�
RI�WKH�$VL�DQG�'RD���FRPSOH[HV��KRPRORJ�RI�

KXPDQ�S����16)/�&��
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��SKRVSKDWLG\OLQRVLWRO���SKRVSKDWH���NLQDVH��
YDFXRODU�PHPEUDQH�NLQDVH�WKDW�JHQHUDWHV�
SKRVSKDWLG\OLQRVLWRO������3���ZKLFK�LV�

LQYROYHG�LQ�YDFXRODU�VRUWLQJ�DQG�KRPHRVWDVLV�
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76$��

7KLRUHGR[LQ�SHUR[LGDVH��DFWV�DV�ERWK�
ULERVRPH�DVVRFLDWHG�DQG�IUHH�F\WRSODVPLF�
DQWLR[LGDQW��VHOI�DVVRFLDWHV�WR�IRUP�KLJK�

PROHFXODU�ZHLJKW�FKDSHURQH�FRPSOH[�XQGHU�
R[LGDWLYH�VWUHVV��FKDSHURQH�DFWLYLW\�HVVHQWLDO�
IRU�JURZWK�LQ�]LQF�GHILFLHQF\��UHTXLUHG�IRU�
WHORPHUH�OHQJWK�PDLQWHQDQFH��ELQGV�DQG�
PRGXODWHV�&GF��S�DFWLYLW\��SURWHLQ�

7�����7�����7�����
7�����6���� 7���� )5.�� � �

������������
����������
����



����
�

DEXQGDQFH�LQFUHDVHV��IRUPV�F\WRSODVPLF�IRFL�
GXULQJ�'1$�UHSOLFDWLRQ�VWUHVV��76$��KDV�D�
SDUDORJ��76$���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�

*&6��

$'3�ULERV\ODWLRQ�IDFWRU�*73DVH�DFWLYDWLQJ�
SURWHLQ��$5)�*$3���LQYROYHG�LQ�(5�*ROJL�
WUDQVSRUW��UHTXLUHG�IRU�SURVSRUH�PHPEUDQH�
IRUPDWLRQ��UHJXODWHV�SKRVSKROLSDVH�6SR��S��
VKDUHV�IXQFWLRQDO�VLPLODULW\�ZLWK�*OR�S��

*&6��KDV�D�SDUDORJ��636����WKDW�DURVH�IURP�
WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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51$3,,�GHJUDGDWLRQ�IDFWRU��IRUPV�D�FRPSOH[�
ZLWK�5DG��S�LQ�FKURPDWLQ��HQDEOHV�

XELTXLWLQDWLRQ�DQG�SURWHRO\VLV�RI�51$3,,�
SUHVHQW�LQ�DQ�HORQJDWLRQ�FRPSOH[��PXWDQW�LV�
GHILFLHQW�LQ�=LS�S�ORDGLQJ�RQWR�FKURPRVRPHV�

GXULQJ�PHLRVLV�
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3URWHLQ�LQYROYHG�LQ�WUDQVFULSWLRQ�LQLWLDWLRQ��
IXQFWLRQV�DW�7$7$�FRQWDLQLQJ�SURPRWHUV��
DVVRFLDWHV�ZLWK�WKH�EDVDO�WUDQVFULSWLRQ�IDFWRU�

7),,'��FRQWDLQV�WZR�EURPRGRPDLQV��
FRUUHVSRQGV�WR�WKH�&�WHUPLQDO�UHJLRQ�RI�

PDPPDOLDQ�7$)���UHGXQGDQW�ZLWK�%GI�S��
%')��KDV�D�SDUDORJ��%')���WKDW�DURVH�IURP�

WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�

6�����6�����6�����
6�����7���� 6���� 0(&���

7(/��
� � ��������
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3URWHLQ�VLPLODU�WR�PDPPDOLDQ�R[\VWHURO�
ELQGLQJ�SURWHLQ��FRQWDLQV�DQN\ULQ�UHSHDWV�DQG�
))$7�PRWLI��LQWHUDFWV�ZLWK�(5�DQFKRU�6FV�S�
DW�WKH�QXFOHXV�YDFXROH�MXQFWLRQ��UHJXODWHG�E\�
VWHURO�ELQGLQJ��6:+��KDV�D�SDUDORJ��26+���
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WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�
GXSOLFDWLRQ�
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6,6��

1HJDWLYH�UHJXODWRU\�VXEXQLW�RI�SURWHLQ�
SKRVSKDWDVH����3S]�S���LQYROYHG�LQ�
FRHQ]\PH�$�ELRV\QWKHVLV��VXEXQLW�RI�

SKRVSKRSDQWRWKHQR\OF\VWHLQH�GHFDUER[\ODVH�
�33&'&��&DE�S��6LV�S��9KV�S��FRPSOH[�DQG�

WKH�&R$�6\QWKHVL]LQJ�3URWHLQ�&RPSOH[�
�&R$�63&��&DE�S��&DE�S��&DE�S��&DE�S��
6LV�S�DQG�9KV�S���6,6��KDV�D�SDUDORJ��

9+6���WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�
GXSOLFDWLRQ�
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H,)�(�DVVRFLDWHG�SURWHLQ��FRPSHWHV�ZLWK�
H,)�*�IRU�ELQGLQJ�WR�H,)�(��DFFHOHUDWHV�

P51$�GHJUDGDWLRQ�E\�SURPRWLQJ�GHFDSSLQJ��
IDFLOLWDWHG�E\�LQWHUDFWLRQ�ZLWK�H,)�(��

HVVHQWLDO�IRU�3XI�S�PHGLDWHG�UHSUHVVLRQ��
DVVRFLDWHV�ZLWK�3XI�S�DQG�'KK�S��LQKLELWV�

FDS�GHSHQGHQW�WUDQVODWLRQ��IXQFWLRQV�
LQGHSHQGHQWO\�RI�H,)�(�WR�PDLQWDLQ�JHQHWLF�

VWDELOLW\��SOD\V�D�UROH�LQ�FHOO�JURZWK��
LPSOLFDWHG�LQ�WKH�725�VLJQDOLQJ�FDVFDGH�
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7UDQVFULSWLRQ�HORQJDWLRQ�IDFWRU�ZLWK�D�
FRQVHUYHG�]LQF�ILQJHU�GRPDLQ��LPSOLFDWHG�LQ�

WKH�PDLQWHQDQFH�RI�SURSHU�FKURPDWLQ�
VWUXFWXUH�LQ�DFWLYHO\�WUDQVFULEHG�UHJLRQV��
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GHOHWLRQ�LQKLELWV�%URPH�PRVDLF�YLUXV��%09��
JHQH�H[SUHVVLRQ�
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63&���

&HQWUDO�SODTXH�FRPSRQHQW�RI�VSLQGOH�SROH�
ERG\��63%���LQYROYHG�LQ�63%�GXSOLFDWLRQ��
PD\�IDFLOLWDWH�DWWDFKPHQW�RI�WKH�63%�WR�WKH�

QXFOHDU�PHPEUDQH�
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3URWHLQ�RI�XQNQRZQ�IXQFWLRQ��JUHHQ�
IOXRUHVFHQW�SURWHLQ��*)3��IXVLRQ�SURWHLQ�
ORFDOL]HV�WR�WKH�F\WRSODVP�DQG�QXFOHXV��

SURWHLQ�DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�
'1$�UHSOLFDWLRQ�VWUHVV��<.5���&�KDV�D�
SDUDORJ��,0/���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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*37��

*O\FHURO���SKRVSKDWH�GLK\GUR[\DFHWRQH�
SKRVSKDWH�VQ���DF\OWUDQVIHUDVH��ORFDWHG�LQ�
OLSLG�SDUWLFOHV�DQG�WKH�(5��LQYROYHG�LQ�WKH�
VWHSZLVH�DF\ODWLRQ�RI�JO\FHURO���SKRVSKDWH�
DQG�GLK\GUR[\DFHWRQH�LQ�OLSLG�ELRV\QWKHVLV��
WKH�PRVW�FRQVHUYHG�PRWLIV�DQG�IXQFWLRQDOO\�
UHOHYDQW�UHVLGXHV�DUH�RULHQWHG�WRZDUGV�WKH�(5�

OXPHQ�
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7*/��

0XOWLIXQFWLRQDO�
OLSDVH�K\GURODVH�SKRVSKROLSDVH��

WULDF\OJO\FHURO�OLSDVH��VWHU\O�HVWHU�K\GURODVH��
DQG�&D���LQGHSHQGHQW�SKRVSKROLSDVH�$���
FDWDO\]HV�DF\O�&R$�GHSHQGHQW�DF\ODWLRQ�RI�
/3$�WR�3$��UHTXLUHG�ZLWK�7JO�S�IRU�WLPHO\�
EXG�IRUPDWLRQ��SKRVSKRU\ODWHG�DQG�DFWLYDWHG�
E\�&GF��S��7*/��KDV�D�SDUDORJ��7*/���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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3*0��

3KRVSKRJOXFRPXWDVH��FDWDO\]HV�WKH�
FRQYHUVLRQ�IURP�JOXFRVH���SKRVSKDWH�WR�

JOXFRVH���SKRVSKDWH��ZKLFK�LV�D�NH\�VWHS�LQ�
KH[RVH�PHWDEROLVP��IXQFWLRQV�DV�WKH�DFFHSWRU�

IRU�D�*OF�SKRVSKRWUDQVIHUDVH��SURWHLQ�
DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�'1$�
UHSOLFDWLRQ�VWUHVV��3*0��KDV�D�SDUDORJ��
3*0���WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�

GXSOLFDWLRQ�

7�����7�����6�����
6���� 6���� 5$'��� � �

������������
����������
����������
���������

679��

6XEXQLW�D�RI�WKH�YDFXRODU�$73DVH�9��
GRPDLQ��RQH�RI�WZR�LVRIRUPV��6WY�S�DQG�
9SK�S���6WY�S�LV�ORFDWHG�LQ�9�$73DVH�

FRPSOH[HV�RI�WKH�*ROJL�DQG�HQGRVRPHV�ZKLOH�
9SK�S�LV�ORFDWHG�LQ�9�$73DVH�FRPSOH[HV�RI�

WKH�YDFXROH�
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9HUSUROLQ��SUROLQH�ULFK�DFWLQ�DVVRFLDWHG�
SURWHLQ��LQYROYHG�LQ�F\WRVNHOHWDO�RUJDQL]DWLRQ�
DQG�F\WRNLQHVLV��SURPRWHV�DFWLQ�QXFOHDWLRQ�
DQG�HQGRF\WRVLV��UHODWHG�WR�PDPPDOLDQ�

:LVNRWW�$OGULFK�V\QGURPH�SURWHLQ��:$63��
LQWHUDFWLQJ�SURWHLQ��:,3��
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3URWHLQ�ZLWK�D�SXWDWLYH�UROH�LQ�UHVSRQVH�WR�
DFLG�VWUHVV��QXOO�PXWDQW�LV�VHQVLWLYH�WR�DFHWLF�
DFLG��WUDQVFULSWLRQ�LV�UHJXODWHG�E\�+DD�S�DQG�

LQGXFHG�LQ�WKH�SUHVHQFH�RI�DFHWLF�DFLG��
SURWHLQ�REVHUYHG�LQ�SODVPD�PHPEUDQH�IRFL�LQ�
WKH�SUHVHQFH�RI�DFHWLF�DFLG��WKH�DXWKHQWLF��

QRQ�WDJJHG�SURWHLQ�LV�GHWHFWHG�LQ�D�
SKRVSKRU\ODWHG�VWDWH�LQ�KLJKO\�SXULILHG�
PLWRFKRQGULD�LQ�KLJK�WKURXJKSXW�VWXGLHV�
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6HU�7KU�SURWHLQ�NLQDVH��PHPEHU��ZLWK�$UN�S�
DQG�3UN�S��RI�WKH�$UN�NLQDVH�IDPLO\��
LQYROYHG�LQ�HQGRF\WRVLV�DQG�DFWLQ�

F\WRVNHOHWRQ�RUJDQL]DWLRQ�
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+LJK�DIILQLW\�OHXFLQH�SHUPHDVH��IXQFWLRQV�DV�
D�EUDQFKHG�FKDLQ�DPLQR�DFLG�SHUPHDVH�

LQYROYHG�LQ�XSWDNH�RI�OHXFLQH��LVROHXFLQH�DQG�
YDOLQH��FRQWDLQV����SUHGLFWHG�WUDQVPHPEUDQH�
GRPDLQV��%$3��KDV�D�SDUDORJ��%$3���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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3URWHLQ�LQYROYHG�LQ�UHJXODWLQJ�HQGRF\WRVLV�RI�
SODVPD�PHPEUDQH�SURWHLQV��LGHQWLILHG�DV�D�
VXEVWUDWH�IRU�XELTXLWLQDWLRQ�E\�5VS�S�DQG�
GHXELTXLWLQDWLRQ�E\�8ES�S��SURPRWHU�

FRQWDLQV�VHYHUDO�*FQ�S�ELQGLQJ�HOHPHQWV��
(&0���KDV�D�SDUDORJ��&65���WKDW�DURVH�IURP�

WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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51$�ELQGLQJ�SURWHLQ�LQYROYHG�LQ�DV\PPHWULF�
ORFDOL]DWLRQ�RI�$6+��P51$��UHSUHVVHV�
WUDQVODWLRQ�RI�$6+��P51$��DQ�HIIHFW�

UHYHUVHG�E\�<FN�S�GHSHQGHQW�
SKRVSKRU\DWLRQ��UHJXODWHV�WHORPHUH�SRVLWLRQ�
HIIHFW�DQG�OHQJWK��VLPLODULW\�WR�KQ513�.�
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6�DGHQRV\O�/�PHWKLRQLQH�GHSHQGHQW�W51$��
P�&�PHWK\OWUDQVIHUDVH��PHWK\ODWHV�F\WRVLQH�
WR�P�&�DW�VHYHUDO�SRVLWLRQV�LQ�W51$V�DQG�
LQWURQ�FRQWDLQLQJ�SUH�W51$V��LQFUHDVHV�

SURSRUWLRQ�RI�W51$/HX�&$$��ZLWK�P�&�DW�
ZREEOH�SRVLWLRQ�LQ�UHVSRQVH�WR�K\GURJHQ�
SHUR[LGH��FDXVLQJ�VHOHFWLYH�WUDQVODWLRQ�RI�
P51$�IURP�JHQHV�HQULFKHG�LQ�77*�FRGRQ��
ORVV�RI�1&/��FRQIHUV�K\SHUVHQVLWLYLW\�WR�

R[LGDWLYH�VWUHVV��VLPLODU�WR�1RS�S�DQG�KXPDQ�
SUROLIHUDWLRQ�DVVRFLDWHG�QXFOHRODU�SURWHLQ�
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&RUWLFDO�(5�SURWHLQ�LQYROYHG�LQ�(5�SODVPD�
PHPEUDQH�WHWKHULQJ��RQH�RI���SURWHLQV��,VW�S��
6FV�S��6FV��S��7FE�S��7FE�S��7FE�S��WKDW�
FRQQHFW�(5�WR�WKH�SODVPD�PHPEUDQH��30��
DQG�UHJXODWH�30�SKRVSKDWLG\OLQRVLWRO���

SKRVSKDWH��3,�3��OHYHOV�E\�FRQWUROOLQJ�DFFHVV�
RI�6DF�S�SKRVSKDWDVH�WR�LWV�VXEVWUDWH�3,�3�LQ�
WKH�30��ORFDOL]HV�WR�WKH�PRWKHU�FHOO�LQ�VPDOO�
EXGGHG�FHOOV�DQG�WR�WKH�EXG�LQ�PHGLXP��DQG�
ODUJH�EXGGHG�FHOOV��P51$�LV�WUDQVSRUWHG�WR�
WKH�EXG�WLS�E\�DQ�DFWRP\RVLQ�GULYHQ�SURFHVV�
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3URWHLQ�LQYROYHG�LQ�FHOO�VHSDUDWLRQ�GXULQJ�
EXGGLQJ��RQH�RI�WZR�6��FHUHYLVLDH�KRPRORJV�
�6GV��S�DQG�6GV��S��RI�WKH�6��SRPEH�6GV���

SURWHLQ��ZKLFK�LV�LPSOLFDWHG�LQ�
$3&�F\FORVRPH�UHJXODWLRQ��PD\�SOD\�DQ�
LQGLUHFW�UROH�LQ�IOXLG�SKDVH�HQGRF\WRVLV��

SURWHLQ�DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�
'1$�UHSOLFDWLRQ�VWUHVV��6'6���KDV�D�SDUDORJ��
6'6����WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�

GXSOLFDWLRQ�
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5HJXODWRU\�VXEXQLW�RI�WUHKDORVH���SKRVSKDWH�
V\QWKDVH�SKRVSKDWDVH��LQYROYHG�LQ�V\QWKHVLV�
RI�VWRUDJH�FDUERK\GUDWH�WUHKDORVH��H[SUHVVLRQ�
LV�LQGXFHG�E\�VWUHVV�FRQGLWLRQV�DQG�UHSUHVVHG�
E\�WKH�5DV�F$03�SDWKZD\��736��KDV�D�
SDUDORJ��76/���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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/DUJH�VXEXQLW�RI�WUHKDORVH���SKRVSKDWH�
V\QWKDVH�SKRVSKDWDVH�FRPSOH[��7SV�S�7SV�S�

FRPSOH[�FRQYHUWV�XULGLQH��
�
GLSKRVSKRJOXFRVH�DQG�JOXFRVH���SKRVSKDWH�
WR�WUHKDORVH��FRQWULEXWHV�WR�VXUYLYDO�WR�DFXWH�
OHWKDO�KHDW�VWUHVV��PXWDQW�KDV�DQHXSORLG\�
WROHUDQFH��SURWHLQ�DEXQGDQFH�LQFUHDVHV�LQ�
UHVSRQVH�WR�'1$�UHSOLFDWLRQ�VWUHVV��76/��
KDV�D�SDUDORJ��736���WKDW�DURVH�IURP�WKH�

ZKROH�JHQRPH�GXSOLFDWLRQ�
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&RPSRQHQW�RI�WKH�3DI��FRPSOH[��ZKLFK�
DVVRFLDWHV�ZLWK�51$�SRO\PHUDVH�,,�DQG�LV�
LQYROYHG�LQ�KLVWRQH�PHWK\ODWLRQ��SOD\V�D�UROH�
LQ�UHJXODWLQJ�7\��WUDQVSRVLWLRQ��LQYROYHG�LQ�
WUDQVFULSWLRQ�HORQJDWLRQ�DV�GHPRQVWUDWHG�E\�
WKH�*�OHVV�EDVHG�UXQ�RQ��*/52��DVVD\�
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3URWHLQ�NLQDVH�LQYROYHG�LQ�UHVSRQVH�WR�
R[LGDWLYH�DQG�RVPRWLF�VWUHVV��LGHQWLILHG�DV�

VXSSUHVVRU�RI�6��SRPEH�FHOO�F\FOH�FKHFNSRLQW�
PXWDWLRQV��VLPLODU�WR�&D0��FDOPRGXOLQ��
NLQDVHV��5&.��KDV�D�SDUDORJ��5&.���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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6XEXQLW�RI�KHWHURSHQWDPHULF�5HSOLFDWLRQ�
IDFWRU�&��5)�&���5)�&�LV�D�'1$�ELQGLQJ�
SURWHLQ�DQG�$73DVH�WKDW�DFWV�DV�D�FODPS�
ORDGHU�RI�WKH�SUROLIHUDWLQJ�FHOO�QXFOHDU�

DQWLJHQ��3&1$��SURFHVVLYLW\�IDFWRU�IRU�'1$�
SRO\PHUDVHV�GHOWD�DQG�HSVLORQ�
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LQWHJULW\��SKRVSKRU\ODWHG�E\�&OE����&GN��
DQG�&OQ����&GN��NLQDVH�ZKLFK�UHJXODWH�

WLPLQJ�RI�6LF�S�GHJUDGDWLRQ��SKRVSKRU\ODWLRQ�
WDUJHWV�6LF�S�IRU�6&)�&'&���GHSHQGHQW�
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3URWHLQ�NLQDVH�RI�WKH�3$.�6WH���IDPLO\��
UHTXLUHG�IRU�FHOO�LQWHJULW\��SK\VLFDOO\�

LQWHUDFWV�ZLWK�&GF��S��FHQWULQ���ZKLFK�LV�D�
FRPSRQHQW�RI�WKH�VSLQGOH�SROH�ERG\��SDUW�RI�
WKH�5$0�QHWZRUN�WKDW�UHJXODWHV�FHOOXODU�

SRODULW\�DQG�PRUSKRJHQHVLV�
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(VVHQWLDO�SURWHLQ�WKDW�LQWHUDFWV�ZLWK�
SURWHDVRPH�FRPSRQHQWV��KDV�D�SRWHQWLDO�UROH�
LQ�SURWHDVRPH�VXEVWUDWH�VSHFLILFLW\��DOVR�

FRSXULILHV�ZLWK���6�SUH�ULERVRPDO�SDUWLFOHV�
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&RPSRQHQW�RI�WKH�56&�FKURPDWLQ�
UHPRGHOLQJ�FRPSOH[��QRQ�HVVHQWLDO�JHQH�

UHTXLUHG�IRU�UHJXODWLRQ�RI�ULERVRPDO�SURWHLQ�
JHQHV�DQG�WKH�FHOO�ZDOO�VWUHVV�UHVSRQVH��QXOO�
PXWDQWV�DUH�RVPRVHQVLWLYH��56&���KDV�D�
SDUDORJ��56&���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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3XWDWLYH�SURWHLQ�RI�XQNQRZQ�IXQFWLRQ��JUHHQ�
IOXRUHVFHQW�SURWHLQ��*)3��IXVLRQ�SURWHLQ�
ORFDOL]HV�WR�WKH�F\WRSODVP�DQG�WKH�QXFOHXV��
<+5���&�KDV�D�SDUDORJ��3$/���WKDW�DURVH�

IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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6+��GRPDLQ�SURWHLQ�LPSOLFDWHG�LQ�UHJXODWLQJ�
DFWLQ�SRO\PHUL]DWLRQ��DEOH�WR�UHFUXLW�DFWLQ�
SRO\PHUL]DWLRQ�PDFKLQHU\�WKURXJK�LWV�6+��
GRPDLQV��FRORFDOL]HV�ZLWK�FRUWLFDO�DFWLQ�
SDWFKHV�DQG�/DV��S��LQWHUDFWV�ZLWK�W\SH�,�

P\RVLQV�
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3URWHLQ�UHTXLUHG�IRU�SURSHU�FHOO�IXVLRQ�DQG�
FHOO�PRUSKRORJ\��IRUPV�D�FRPSOH[�ZLWK�
%XG��S�DQG�.HO�S�WKDW�UHJXODWHV�%QU�S�
�IRUPLQ��WR�DIIHFW�DFWLQ�FDEOH�DVVHPEO\��

F\WRNLQHVLV��DQG�SRODUL]HG�JURZWK��IXQFWLRQV�
LQ�D�FRPSOH[�ZLWK�.HO�S�WR�QHJDWLYHO\�

UHJXODWH�PLWRWLF�H[LW��LQWHUDFWV�ZLWK�7HP�S�
DQG�/WH�S��ORFDOL]HV�WR�UHJLRQV�RI�SRODUL]HG�

JURZWK��SRWHQWLDO�&GF��S�VXEVWUDWH�
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1XFOHDU�HQYHORSH�SURWHLQ��DQFKRUHG�WR�WKH�
QXFOHDU�LQQHU�PHPEUDQH��WKDW�LQWHUDFWV�ZLWK�
WKH�YDFXRODU�PHPEUDQH�SURWHLQ�9DF�S�WR�
SURPRWH�IRUPDWLRQ�RI�QXFOHXV�YDFXROH�

MXQFWLRQV�GXULQJ�SLHFHPHDO�PLFURDXWRSKDJ\�
RI�WKH�QXFOHXV��301��
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1XFOHRODU�SHSWLG\O�SURO\O�FLV�WUDQV�LVRPHUDVH�
�33,DVH���).����ELQGLQJ�SURWHLQ��DIIHFWV�
H[SUHVVLRQ�RI�PXOWLSOH�JHQHV�YLD�LWV�UROH�LQ�
QXFOHRVRPH�DVVHPEO\��SKRVSKRU\ODWHG�E\�
FDVHLQ�NLQDVH�,,��&ND�S�&ND�S�&NE�S�
&NE�S��DQG�GHSKRVSKRU\ODWHG�E\�3WS�S��
33,DVH�GRPDLQ�DFWV�DV�D�WUDQVFULSWLRQDO�
UHSUHVVRU�ZKHQ�WHWKHUHG�WR�'1$�E\�OH[$��

DQG�UHSUHVVRU�DFWLYLW\�LV�GHSHQGHQW�RQ�33,DVH�
DFWLYLW\��)35��KDV�D�SDUDORJ��)35���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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RI�P51$V�WR�3�ERGLHV��LPSOLFDWHG�LQ�
VHFUHWLRQ�DQG�QXFOHDU�VHJUHJDWLRQ��PXOWLFRS\�
VXSSUHVVRU�RI�%)$��%UHIHOGLQ�$��VHQVLWLYLW\�

� 7���� &'&��� � �
�������������
����������
����������
���������

6(&���

&RPSRQHQW�RI�WKH�6HF��S�6HF��S�FRPSOH[�
RI�WKH�&23,,�YHVLFOH�FRDW��&23,,�FRDW�LV�

UHTXLUHG�IRU�YHVLFOH�IRUPDWLRQ�LQ�(5�WR�*ROJL�
WUDQVSRUW��PXWDQW�KDV�LQFUHDVHG�DQHXSORLG\�

WROHUDQFH�

7�����6�����6���� 6���� &'&��� � �
�������������
����������
����

� � � 6���� 5$'��� � �
�������������
����������
����

� � � 6���� &'&��� � �
������������
����������
����

� � � 6���� .,1��� � � �������������

� � � 6���� .,1��� � �
������������
����������
����������
����

+$/��
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6W$57�OLNH�GRPDLQ�FRQWDLQLQJ�SURWHLQV�LQ�
\HDVW�WKDW�PD\�EH�LQYROYHG�LQ�VWHURO�WUDQVIHU�
EHWZHHQ�LQWUDFHOOXODU�PHPEUDQHV��FRQVHUYHG�
DFURVV�HXNDU\RWHV��KDV�ERWK�*5$0�DQG�
6W$57�OLNH��9$6W��GRPDLQV��ORFDOL]HV�WR�
PHPEUDQH�FRQWDFW�VLWHV�WKURXJKRXW�WKH�FHOO��
LQFOXGLQJ�QXFOHXV�YDFXROH�MXQFWLRQV�DQG�(5�

PLWRFKRQGULDO�FRQWDFW�VLWHV�

7���� 6���� &'&��� � � ����������
����

� � � 6���� &'&��� � � ����������
���������

� � � 7���� &'&��� � � �������������
���������

,(6��
6XEXQLW�RI�WKH�,12���FKURPDWLQ�UHPRGHOLQJ�

FRPSOH[��UHORFDOL]HV�WR�WKH�F\WRVRO�LQ�
UHVSRQVH�WR�K\SR[LD�

6���� 6��� 0(&���
7(/��

� � ������



����
�

%/0���

3URWHDVRPH�DFWLYDWRU��ELQGV�WKH�FRUH�
SURWHDVRPH��&3��DQG�VWLPXODWHV�SURWHDVRPH�
PHGLDWHG�SURWHLQ�GHJUDGDWLRQ�E\�LQGXFLQJ�
JDWH�RSHQLQJ��UHTXLUHG�IRU�VHTXHVWHULQJ�&3�
LQWR�SURWHDVRPH�VWRUDJH�JUDQXOH��36*��
GXULQJ�TXLHVFHQW�SKDVH�DQG�IRU�QXFOHDU�

LPSRUW�RI�&3�LQ�SUROLIHUDWLQJ�FHOOV��UHTXLUHG�
IRU�UHVLVWDQFH�WR�EOHRP\FLQ��PD\�EH�LQYROYHG�
LQ�SURWHFWLQJ�DJDLQVW�R[LGDWLYH�GDPDJH��

VLPLODU�WR�PDPPDOLDQ�3$����

6����6����6����
6����6����6����7��� 6��� &'&��� � � �������������

���������

� � � 6��� &/%���
&'&���

� �
�����������
����������
����������
���������

� � � 6��� %8'��� � �

�����������
����������
����������
����������
����������
����

<3,��

5HJXODWRU\�VXEXQLW�RI�WKH�W\SH�,�SURWHLQ�
SKRVSKDWDVH��33���*OF�S��*OF�S�SDUWLFLSDWHV�
LQ�WKH�UHJXODWLRQ�RI�D�YDULHW\�RI�PHWDEROLF�
SURFHVVHV�LQFOXGLQJ�PLWRVLV�DQG�JO\FRJHQ�

PHWDEROLVP��LQ�YLWUR�HYLGHQFH�VXJJHVWV�<SL�S�
LV�DQ�LQKLELWRU�RI�*OF�S�ZKLOH�LQ�YLYR�
HYLGHQFH�VXJJHVWV�LW�LV�DQ�DFWLYDWRU��

RYHUSURGXFWLRQ�FDXVHV�GHFUHDVHG�FHOOXODU�
FRQWHQW�RI�JO\FRJHQ��SDUWLDO�GHSOHWLRQ�FDXVHV�
OLWKLXP�VHQVLWLYLW\��ZKLOH�RYHUSURGXFWLRQ�

FRQIHUV�OLWKLXP�WROHUDQFH�

6���� 6���� 36.�� &/$�� �

�����������
���������
����������
����������
���������

� � � 6���� 36.�� � �

�����������
���������
����������
����������
����������
����

,*'��
&\WRSODVPLF�SURWHLQ�WKDW�LQKLELWV�*GE�S�

JO\FRJHQ�GHEUDQFKLQJ�DFWLYLW\��UHTXLUHG�IRU�
QRUPDO�LQWUDFHOOXODU�DFFXPXODWLRQ�RI�

6��� 6��� 73.�� � � ������������
���������



����
�

JO\FRJHQ��SKRVSKRU\ODWHG�LQ�YLYR��H[SUHVVLRQ�
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DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�'1$�
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37.��

6HULQH�WKUHRQLQH�SURWHLQ�NLQDVH��LQYROYHG�LQ�
UHJXODWLRQ�RI�LRQ�WUDQVSRUW�DFURVV�SODVPD�

PHPEUDQH��FDUER[\O�WHUPLQXV�LV�HVVHQWLDO�IRU�
JOXFRVH�GHSHQGHQW�3PD�S�DFWLYDWLRQ�YLD�

SKRVSKRU\ODWLRQ�RI�3PD�S�6HU�����HQKDQFHV�
VSHUPLQH�XSWDNH��37.��KDV�D�SDUDORJ��37.���

WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�
GXSOLFDWLRQ�
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(17��

3URWHLQ�FRQWDLQLQJ�DQ�1�WHUPLQDO�HSVLQ�OLNH�
GRPDLQ��LQYROYHG�LQ�FODWKULQ�UHFUXLWPHQW�DQG�
WUDIILF�EHWZHHQ�WKH�*ROJL�DQG�HQGRVRPHV��
DVVRFLDWHV�ZLWK�WKH�FODWKULQ�DGDSWRU�*JD�S�

6���� 6���� %8'��� � �
������������
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$6.���

5HJXODWRU�RI�WKH�)SV�S�JO\FHURO�FKDQQHO��
XQGHU�QRQVWUHVV�FRQGLWLRQV��ELQGV�WR�)SV�S�WR�
SRVLWLYHO\�UHJXODWH�JO\FHURO�WUDQVSRUW��XQGHU�
RVPRWLF�VWUHVV��PXOWLSOH�SKRVSKRU\ODWLRQ�E\�
+RJ�S�FDXVHV�$VN��S�WR�GLVVRFLDWH�IURP�

)SV�S��IRUPV�KRPRGLPHUV�DQG�
KHWHURGLPHUL]HV�ZLWK�SDUDORJ�5JF�S��

SKRVSKRU\ODWHG�LQ�UHVSRQVH�WR�R[LGDWLYH�
VWUHVV��KDV�D�UROH�LQ�GHVWUXFWLRQ�RI�6VQ�S��
DVVRFLDWHV�ZLWK�51$�SRO\PHUDVH�,,�

KRORHQ]\PH�
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*73DVH�DFWLYDWLQJ�SURWHLQ�IRU�\HDVW�5DE�
IDPLO\�PHPEHUV��PHPEHUV�LQFOXGH�<SW�S�

�PRVW�HIIHFWLYH���<SW�S��<SW��S��DQG�<SW��S�
�LQ�YLWUR���LQYROYHG�LQ�YHVLFOH�PHGLDWHG�
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SURWHLQ�WUDIILFNLQJ��FRQWDLQV�D�3+�OLNH�
GRPDLQ�

6(&���

&23,,�YHVLFOH�FRDW�SURWHLQ�UHTXLUHG�IRU�(5�
WUDQVSRUW�YHVLFOH�EXGGLQJ��HVVHQWLDO�IDFWRU�LQ�
HQGRSODVPLF�UHWLFXOXP�H[LW�VLWH��(5(6��

IRUPDWLRQ��DV�ZHOO�DV�LQ�&23,,�PHGLDWHG�(5�
WR�*ROJL�WUDIILF��ERXQG�WR�SHULSKHU\�RI�(5�
PHPEUDQHV�DQG�PD\�DFW�WR�VWDELOL]H�LQLWLDO�
&23,,�FRPSOH[HV��LQWHUDFWV�ZLWK�6HF��S��

6HF��S�DQG�6HF��S�
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/<6���

+RPRFLWUDWH�V\QWKDVH�LVR]\PH�DQG�IXQFWLRQV�
LQ�'1$�UHSDLU��FDWDO\]HV�WKH�FRQGHQVDWLRQ�RI�
DFHW\O�&R$�DQG�DOSKD�NHWRJOXWDUDWH�WR�IRUP�
KRPRFLWUDWH��ZKLFK�LV�WKH�ILUVW�VWHS�LQ�WKH�
O\VLQH�ELRV\QWKHVLV�SDWKZD\��/<6���KDV�D�
SDUDORJ��/<6����WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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<*5���&�
3XWDWLYH�SURWHLQ�RI�XQNQRZQ�IXQFWLRQ��JUHHQ�
IOXRUHVFHQW�SURWHLQ��*)3��IXVLRQ�SURWHLQ�

ORFDOL]HV�WR�WKH�F\WRSODVP�
6�����6���� 6���� � � � ���������
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363��

$VQ�ULFK�F\WRSODVPLF�SURWHLQ�WKDW�FRQWDLQV�
5**�PRWLIV��KLJK�FRS\�VXSSUHVVRU�RI�JURXS�
,,�LQWURQ�VSOLFLQJ�GHIHFWV�RI�D�PXWDWLRQ�LQ�

056��DQG�RI�D�FRQGLWLRQDO�PXWDWLRQ�LQ�32/��
�'1$�SRO\PHUDVH�DOSKD���SRVVLEOH�UROH�LQ�

PLWRFKRQGULDO�P51$�VSOLFLQJ�
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,13���

3RO\SKRVSKDWLG\OLQRVLWRO�SKRVSKDWDVH��
GHSKRVSKRU\ODWHV�D�QXPEHU�RI�

SKRVSKDWLG\OLQRVLWRO�SKRVSKDWHV��3WG,QV3V��
3,3V��WR�3,��LQYROYHG�LQ�HQGRF\WRVLV��

K\SHURVPRWLF�VWUHVV�FDXVHV�WUDQVORFDWLRQ�WR�
DFWLQ�SDWFKHV��V\QDSWRMDQLQ�OLNH�SURWHLQ�ZLWK�
D�6DF��GRPDLQ��,13���KDV�D�SDUDORJ��,13����
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WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�
GXSOLFDWLRQ�
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6.3��

(YROXWLRQDULO\�FRQVHUYHG�NLQHWRFKRUH�
SURWHLQ��SDUW�RI�PXOWLSOH�SURWHLQ�FRPSOH[HV��
LQFOXGLQJ�WKH�6&)�XELTXLWLQ�OLJDVH�FRPSOH[��
WKH�&%)��FRPSOH[�WKDW�ELQGV�FHQWURPHULF�
'1$��DQG�WKH�5$9(�FRPSOH[�WKDW�UHJXODWHV�

DVVHPEO\�RI�WKH�9�$73DVH��SURWHLQ�
DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�'1$�

UHSOLFDWLRQ�VWUHVV�
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0&0��

3URWHLQ�LQYROYHG�LQ�'1$�UHSOLFDWLRQ��
FRPSRQHQW�RI�WKH�0FP����KH[DPHULF�

KHOLFDVH�FRPSOH[�WKDW�ELQGV�FKURPDWLQ�DV�D�
SDUW�RI�WKH�SUH�UHSOLFDWLYH�FRPSOH[��IRUPV�D�
VXEFRPSOH[�ZLWK�0FP�S�DQG�0FP�S�

6���7���6��� 6��� &'&�� � � ������������

0'6��

3XWDWLYH�FRPSRQHQW�RI�WKH�725�UHJXODWRU\�
SDWKZD\��QHJDWLYH�UHJXODWRU�RI�HDUO\�PHLRWLF�
JHQH�H[SUHVVLRQ��UHTXLUHG��ZLWK�3PG�S��IRU�
JURZWK�XQGHU�DONDOLQH�FRQGLWLRQV��KDV�DQ�1�
WHUPLQDO�NHOFK�OLNH�GRPDLQ��0'6��KDV�D�
SDUDORJ��30'���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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3URWHLQ�LQYROYHG�LQ�FHOO�VHSDUDWLRQ�GXULQJ�
EXGGLQJ��RQH�RI�WZR�6��FHUHYLVLDH�KRPRORJV�
�6GV��S�DQG�6GV��S��RI�WKH�6��SRPEH�6GV���

SURWHLQ��ZKLFK�LV�LPSOLFDWHG�LQ�
$3&�F\FORVRPH�UHJXODWLRQ��6'6���KDV�D�
SDUDORJ��6'6����WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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(XNDU\RWLF�LQLWLDWLRQ�IDFWRU�H,)�$��DVVRFLDWHV�
VSHFLILFDOO\�ZLWK�ERWK���6�VXEXQLWV�DQG����6�
ULERVRPHV��DQG�LQWHUDFWV�JHQHWLFDOO\�ZLWK�
ERWK�H,)�E�DQG�H,)�(��KRPRORJRXV�WR�

PDPPDOLDQ�H,)�$�
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(VVHQWLDO�VXEXQLW�RI�WKH�'DP��FRPSOH[��DND�
'$6+�FRPSOH[���FRRSHUDWHV�ZLWK�'XR�S�WR�

FRQQHFW�WKH�'$6+�FRPSOH[�ZLWK�WKH�
PLFURWXEXOHV��07���FRXSOHV�NLQHWRFKRUHV�WR�
WKH�IRUFH�SURGXFHG�E\�07�GHSRO\PHUL]DWLRQ�
WKHUHE\�DLGLQJ�LQ�FKURPRVRPH�VHJUHJDWLRQ��
,SO�S�WDUJHW�IRU�UHJXODWLQJ�NLQHWRFKRUH�07�

DWWDFKPHQWV�
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<*5���&� &RPSRQHQW�RI�WKH�HLVRVRPH�ZLWK�XQNQRZQ�
IXQFWLRQ��*)3�IXVLRQ�SURWHLQ�ORFDOL]HV�WR�WKH�
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F\WRSODVP��VSHFLILFDOO\�SKRVSKRU\ODWHG�LQ�
YLWUR�E\�PDPPDOLDQ�GLSKRVSKRLQRVLWRO�

SHQWDNLVSKRVSKDWH��,3���
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'&3��

&DWDO\WLF�VXEXQLW�RI�'FS�S�'FS�S�GHFDSSLQJ�
HQ]\PH�FRPSOH[��UHPRYHV��
�FDS�VWUXFWXUH�
IURP�P51$V�SULRU�WR�WKHLU�GHJUDGDWLRQ��DOVR�

HQWHUV�QXFOHXV�DQG�SRVLWLYHO\�UHJXODWHV�
WUDQVFULSWLRQ�LQLWLDWLRQ��QXGL[�K\GURODVH�

IDPLO\�PHPEHU��IRUPV�F\WRSODVPLF�IRFL�XSRQ�
'1$�UHSOLFDWLRQ�VWUHVV��KXPDQ�KRPRORJ�

'&3��FRPSOHPHQWV�\HDVW�GFS��
WKHUPRVHQVLWLYH�PXWDQW�

6�����6�����6���� 6���� 67(��� � � ����

++2��

+LVWRQH�+���OLQNHU�KLVWRQH�ZLWK�UROHV�LQ�
PHLRVLV�DQG�VSRUXODWLRQ��GHFUHDVLQJ�OHYHOV�
HDUO\�LQ�VSRUXODWLRQ�PD\�SURPRWH�PHLRVLV��
DQG�LQFUHDVLQJ�OHYHOV�GXULQJ�VSRUXODWLRQ�
IDFLOLWDWH�FRPSDFWLRQ�RI�VSRUH�FKURPDWLQ��
ELQGV�WR�SURPRWHUV�DQG�ZLWKLQ�JHQHV�LQ�

PDWXUH�VSRUHV��PD\�EH�UHFUXLWHG�E\�8PH�S�WR�
SURPRWHU�UHJLRQV��FRQWULEXWLQJ�WR�

WUDQVFULSWLRQDO�UHSUHVVLRQ�RXWVLGH�RI�PHLRVLV��
VXSSUHVVHV�'1$�UHSDLU�LQYROYLQJ�

KRPRORJRXV�UHFRPELQDWLRQ�

6�����6�����6�����
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)3.��

6HU�7KU�SURWHLQ�NLQDVH��SKRVSKRU\ODWHV�
VHYHUDO�DPLQRSKRVSKROLSLG�WUDQVORFDVH�
IDPLO\�PHPEHUV��UHJXODWLQJ�SKRVSKROLSLG�
WUDQVORFDWLRQ�DQG�PHPEUDQH�DV\PPHWU\��
SKRVSKRU\ODWHV�DQG�LQKLELWV�XSVWUHDP�

LQKLELWRU\�NLQDVH��<SN�S��ORFDOL]HV�WR�WKH�
F\WRSODVP��HDUO\�HQGRVRPH�7*1�

FRPSDUWPHQWV�DQG�WKSODVPD�PHPEUDQH��
ORFDOL]HV�WR�WKH�VKPRR�WLS�ZKHUH�LW�KDV�D�
UHGXQGDQW�UROH�LQ�WKH�FHOOXODU�UHVSRQVH�WR�
PDWLQJ�SKHURPRQH��)3.��KDV�D�SDUDORJ��
.,1����WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�

GXSOLFDWLRQ�
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3ODVPD�PHPEUDQH�SURWHLQ��LQYROYHG�LQ�*�
SURWHLQ�PHGLDWHG�SKHURPRQH�VLJQDOLQJ�

SDWKZD\��RYHUSURGXFWLRQ�VXSSUHVVHV�EHP��
PXWDWLRQV��0'*��KDV�D�SDUDORJ��&53���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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/LQNHU�SURWHLQ�UHVSRQVLEOH�IRU�UHFUXLWPHQW�RI�
P\RVLQ�WR�WKH�EXG�QHFN��LQWHUDFWV�ZLWK�WKH�&�
WHUPLQDO�H[WHQVLRQV�RI�VHSWLQV�&GF��S�DQG�

6KV�S�DQG�ELQGV�0\R�S�WR�SURPRWH�
F\WRNLQHVLV�
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6HULQH�WKUHRQLQH�SURWHLQ�NLQDVH�RI�WKH�WKH�
5$0�VLJQDOLQJ�QHWZRUN��1GU�/$76�IDPLO\�
PHPEHU��ELQGV�UHJXODWRU\�VXEXQLW�0RE�S��

LQYROYHG�LQ�UHJXODWLRQ�RI�FHOOXODU�
PRUSKRJHQHVLV��SRODUL]HG�JURZWK��DQG�
VHSWXP�GHVWUXFWLRQ��SKRVSKRU\ODWLRQ�E\�

&EN�S�UHJXODWHV�ORFDOL]DWLRQ�DQG�DFWLYLW\�RI�
$FH�S�WUDQVFULSWLRQ�IDFWRU�DQG�6VG�S�
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WUDQVODWLRQDO�UHSUHVVRU��&EN�S�DFWLYLW\�LV�
UHJXODWHG�E\�ERWK�SKRVSKRU\ODWLRQ�DQG�

VSHFLILF�ORFDOL]DWLRQ��UHORFDOL]HV�WR�F\WRSODVP�
XSRQ�'1$�UHSOLFDWLRQ�VWUHVV�
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16*��

3URWHLQ�LQYROYHG�LQ�UHJXODWLRQ�RI�VWHURO�
ELRV\QWKHVLV��VSHFLILFDOO\�VWDELOL]HV�+PJ�S��
RQH�RI�WZR�+0*�&R$�LVRHQ]\PHV�WKDW�
FDWDO\]H�WKH�UDWH�OLPLWLQJ�VWHS�LQ�VWHURO�

ELRV\QWKHVLV��KRPRORJ�RI�PDPPDOLDQ�,16,*�
SURWHLQV��16*��KDV�D�SDUDORJ��16*���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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7UDQVFULSWLRQ�IDFWRU��DFWLYDWHV�WUDQVFULSWLRQ�
RI�VWUHVV�UHVSRQVH�JHQHV��QXFOHDU�ORFDOL]DWLRQ�

LV�SRVLWLYHO\�UHJXODWHG�E\�FDOFLQHXULQ�
PHGLDWHG�GHSKRVSKRU\ODWLRQ��UDSLGO\�

ORFDOL]HV�WR�WKH�QXFOHXV�XQGHU�EOXH�OLJKW�
VWUHVV��FDQ�EH�DFWLYDWHG�LQ�VWRFKDVWLF�SXOVHV�RI�
QXFOHDU�ORFDOL]DWLRQ�LQ�UHVSRQVH�WR�FDOFLXP�
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3ODVPD�PHPEUDQH�SURWHLQ��FRPSRQHQW�RI�
HLVRVRPHV��ORQJ�OLYHG�SURWHLQ�WKDW�UHPDLQV�
VWDEOH�LQ�HLVRVRPHV�RI�PRWKHU�FHOOV�ZKLOH�
RWKHU�HLVRVRPH�SURWHLQV��3LO�S�DQG�/VS�S��
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WXUQ�RYHU��PD\�IXQFWLRQ�WR�DQFKRU�WKH�
HLVRVRPH�LQ�SODFH��VSRUXODWLRQ�DQG�SODVPD�

PHPEUDQH�VSKLQJROLSLG�FRQWHQW�DUH�DOWHUHG�LQ�
PXWDQWV��ORFDOL]HV�WR�IXUURZ�OLNH�
LQYDJLQDWLRQV��0&&�SDWFKHV��

'$.��
'LK\GUR[\DFHWRQH�NLQDVH��UHTXLUHG�IRU�

GHWR[LILFDWLRQ�RI�GLK\GUR[\DFHWRQH��'+$���
LQYROYHG�LQ�VWUHVV�DGDSWDWLRQ�
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1$'�GHSHQGHQW�JO\FHURO���SKRVSKDWH�
GHK\GURJHQDVH��NH\�HQ]\PH�RI�JO\FHURO�

V\QWKHVLV��HVVHQWLDO�IRU�JURZWK�XQGHU�RVPRWLF�
VWUHVV��H[SUHVVLRQ�UHJXODWHG�E\�KLJK�
RVPRODULW\�JO\FHURO�UHVSRQVH�SDWKZD\��

SURWHLQ�DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�
'1$�UHSOLFDWLRQ�VWUHVV��FRQVWLWXWLYHO\�
LQDFWLYDWHG�YLD�SKRVSKRU\ODWLRQ�E\�WKH�
SURWHLQ�NLQDVHV�<SN�S�DQG�<SN�S��
GHSKRVSKRU\ODWLRQ�LQFUHDVHV�FDWDO\WLF�

DFWLYLW\��IRUPV�D�KHWHURGLPHU�ZLWK�3QF�S�WR�
IDFLOLWDWH�LWV�SHUR[LVRPDO�LPSRUW�
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6HULQH�WKUHRQLQH�0$3�NLQDVH��FRRUGLQDWHV�
H[SUHVVLRQ�RI�DOO���6�UHJXODWRU\�SDUWLFOH�
DVVHPEO\�FKDSHURQHV��5$&V��WR�FRQWURO�
SURWHDVRPH�DEXQGDQFH��LQYROYHG�LQ�

UHJXODWLQJ�PDLQWHQDQFH�RI�FHOO�ZDOO�LQWHJULW\��
FHOO�F\FOH�SURJUHVVLRQ��QXFOHDU�P51$�

UHWHQWLRQ�LQ�KHDW�VKRFN��VHSWXP�DVVHPEO\��
UHTXLUHG�IRU�PLWRSKDJ\��SH[RSKDJ\��DIIHFWV�
UHFUXLWPHQW�RI�PLWRFKRQGULD�WR�SKDJRSKRUH�
DVVHPEO\�VLWH��SOD\V�UROH�LQ�DGDSWLYH�UHVSRQVH�

RI�FHOOV�WR�FROG��UHJXODWHG�E\�WKH�3.&��
PHGLDWHG�VLJQDOLQJ�SDWKZD\�
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5(*��

5HJXODWRU\�VXEXQLW�RI�W\SH���SURWHLQ�
SKRVSKDWDVH�*OF�S��LQYROYHG�LQ�QHJDWLYH�
UHJXODWLRQ�RI�JOXFRVH�UHSUHVVLEOH�JHQHV��

LQYROYHG�LQ�UHJXODWLRQ�RI�WKH�
QXFOHRF\WRSODVPLF�VKXWWOLQJ�RI�+[N�S��

5(*��KDV�D�SDUDORJ��5(*���WKDW�DURVH�IURP�
WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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51$�ELQGLQJ�SURWHLQ��SURPRWHV�HORQJDWLRQ��
UHJXODWHV�WHUPLQDWLRQ��DQG�FDUULHV�SRO\�$��

P51$�IURP�QXFOHXV�WR�F\WRSODVP��UHSUHVVHV�
WUDQVODWLRQ�LQLWLDWLRQ�E\�ELQGLQJ�H,)�*��
UHTXLUHG�IRU�SUH�P51$�VSOLFLQJ��LQWHUDFWV�
ZLWK�(��XELTXLWLQ�OLJDVH�%UH�S��OLQNLQJ�

KLVWRQH�XELTXLWLQDWLRQ�WR�P51$�SURFHVVLQJ��
PD\�KDYH�UROH�LQ�WHORPHUH�PDLQWHQDQFH��
GLVVRFLDWLRQ�IURP�P51$V�SURPRWHG�E\�
0WU��S��SKRVSKRU\ODWHG�E\�6N\�S�LQ�

F\WRSODVP��SURWHLQ�DEXQGDQFH�LQFUHDVHV�LQ�
UHVSRQVH�WR�'1$�UHSOLFDWLRQ�VWUHVV�
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&RPSRQHQW�RI�WKH�56&�FKURPDWLQ�
UHPRGHOLQJ�FRPSOH[��IRXQG�LQ�FORVH�

SUR[LPLW\�WR�QXFOHRVRPDO�'1$��GLVSODFHG�
IURP�WKH�VXUIDFH�RI�QXFOHRVRPDO�'1$�DIWHU�
FKURPDWLQ�UHPRGHOLQJ��DFHW\ODWHG��.����E\�
*FQ�S��DOWHULQJ�UHSOLFDWLRQ�VWUHVV�WROHUDQFH��

FRQWDLQV�WDQGHP�EURPRGRPDLQV�WKDW�
UHFRJQL]H�KLVWRQH�+��DFHW\ODWHG�RQ�.���
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5LERVRPDO���6�VXEXQLW�SURWHLQ�/�$��1�
WHUPLQDOO\�DFHW\ODWHG��ELQGV����6�U51$��

KRPRORJRXV�WR�PDPPDOLDQ�ULERVRPDO�SURWHLQ�
/���QR�EDFWHULDO�KRPRORJ��53/�$�KDV�D�

SDUDORJ��53/�%��WKDW�DURVH�IURP�WKH�ZKROH�
JHQRPH�GXSOLFDWLRQ�
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0\RVLQ�OLNH�SURWHLQ�DVVRFLDWHG�ZLWK�WKH�
QXFOHDU�HQYHORSH��QXFOHDU�EDVNHW�SURWHLQ�WKDW�
FRQQHFWV�WKH�QXFOHDU�SRUH�FRPSOH[�ZLWK�WKH�
QXFOHDU�LQWHULRU��LQYROYHG�ZLWK�7HO�S�LQ�

WHORPHUH�OHQJWK�FRQWURO��LQYROYHG�ZLWK�3PO�S�
DQG�3PO��S�LQ�QXFOHDU�UHWHQWLRQ�RI�XQVSOLFHG�
P51$V��0/3��KDV�D�SDUDORJ��0/3���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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$OSKD�DUUHVWLQ�LQYROYHG�LQ�XELTXLWLQ�
GHSHQGHQW�HQGRF\WRVLV��DFWLYDWLQJ�

GHSKRVSKRU\ODWLRQ�UHOD\V�JOXFRVH�VLJQDOLQJ�
WR�WUDQVSRUWHU�HQGRF\WRVLV��FDOFLQHXULQ�

GHSKRVSKRU\ODWLRQ�LV�UHTXLUHG�IRU�5VS�S�
GHSHQGHQW�LQWHUQDOL]DWLRQ�RI�DJRQLVW�RFFXSLHG�

6WH�S��DV�SDUW�RI�VLJQDO�GHVHQVLWL]DWLRQ��
UHFUXLWV�5VS�S�WR�6WH�S�YLD�LWV���33;<�
PRWLIV��SURWHLQ�DEXQGDQFH�LQFUHDVHV�LQ�

UHVSRQVH�WR�'1$�UHSOLFDWLRQ�VWUHVV��52'��
KDV�D�SDUDORJ��52*���WKDW�DURVH�IURP�WKH�

ZKROH�JHQRPH�GXSOLFDWLRQ�
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*XDQLQH�QXFOHRWLGH�H[FKDQJH�IDFWRU��*()���
LQYROYHG�LQ�YHVLFOH�PHGLDWHG�YDFXRODU�
WUDQVSRUW��LQFOXGLQJ�*ROJL�HQGRVRPH�
WUDIILFNLQJ�DQG�VRUWLQJ�WKURXJK�WKH�

PXOWLYHVLFXODU�ERG\��09%���VSHFLILFDOO\�
VWLPXODWHV�WKH�LQWULQVLF�JXDQLQH�QXFOHRWLGH�
H[FKDQJH�DFWLYLW\�RI�5DE�IDPLO\�PHPEHUV�

�9SV��S�<SW��S�<SW��S���SDUWLDOO\�
UHGXQGDQW�ZLWK�*()�936���UHTXLUHG�IRU�
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ORFDOL]DWLRQ�RI�WKH�&259(7�FRPSOH[�WR�
HQGRVRPHV��FRQWDLQV�D�936��GRPDLQ�
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3URWHLQ�RI�XQNQRZQ�IXQFWLRQ��PXWDQW�
SKHQRW\SH�VXJJHVWV�D�SRWHQWLDO�UROH�LQ�

YDFXRODU�IXQFWLRQ��JUHHQ�IOXRUHVFHQW�SURWHLQ�
�*)3��IXVLRQ�SURWHLQ�ORFDOL]HV�WR�WKH�FHOO�
SHULSKHU\��F\WRSODVP��EXG��DQG�EXG�QHFN��

UHORFDOL]HV�IURP�EXG�QHFN�WR�F\WRSODVP�XSRQ�
'1$�UHSOLFDWLRQ�VWUHVV��69/��KDV�D�SDUDORJ��
3$0���WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�

GXSOLFDWLRQ�
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,QQHU�QXFOHDU�PHPEUDQH��,10��SURWHLQ��
FRQWDLQV�KHOL[�H[WHQVLRQ�KHOL[��+(+��PRWLI��

QXFOHDU�ORFDOL]DWLRQ�VLJQDO�VHTXHQFH��
WDUJHWLQJ�WR�WKH�,10�UHTXLUHV�WKH�6US�S�
.DS��S�NDU\RSKHULQV�DQG�WKH�5DQ�F\FOH��

+(+��KDV�D�SDUDORJ��65&���WKDW�DURVH�IURP�
WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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3URWHLQ�NLQDVH�ZLWK�VLPLODULW\�WR�PDPPDOLDQ�
3'.��DQG�\HDVW�3NK�S�3KN�S��\HDVW�3NK�S�
DQG�3NK�S�DUH�WZR�UHGXQGDQW�XSVWUHDP�

DFWLYDWRUV�RI�3NF�S��LGHQWLILHG�DV�D�PXOWLFRS\�
VXSSUHVVRU�RI�D�SNK��SNK��GRXEOH�PXWDQW�
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&GF��S�DFWLYDWHG�VLJQDO�WUDQVGXFLQJ�NLQDVH��
LQYROYHG�LQ�SKHURPRQH�UHVSRQVH��

SVHXGRK\SKDO�LQYDVLYH�JURZWK��YDFXROH�
LQKHULWDQFH��GRZQ�UHJXODWLRQ�RI�VWHURO�XSWDNH��
*%%�PRWLI�ELQGV�6WH�S��PHPEHU�RI�WKH�3$.�

�S���DFWLYDWHG�NLQDVH��IDPLO\�
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&RUWLFDO�(5�SURWHLQ�LQYROYHG�LQ�(5�SODVPD�
PHPEUDQH�WHWKHULQJ��RQH�RI���SURWHLQV��,VW�S��
6FV�S��6FV��S��7FE�S��7FE�S��7FE�S��WKDW�
FRQQHFW�(5�WR�WKH�SODVPD�PHPEUDQH��30��
DQG�UHJXODWH�30�SKRVSKDWLG\OLQRVLWRO���

SKRVSKDWH��3,�3��OHYHOV�E\�FRQWUROOLQJ�DFFHVV�
RI�6DF�S�SKRVSKDWDVH�WR�LWV�VXEVWUDWH�3,�3�LQ�
WKH�30��ORFDOL]HG�WR�WKH�EXG�YLD�VSHFLILF�
P51$�WUDQVSRUW��QRQ�WDJJHG�SURWHLQ�
GHWHFWHG�LQ�D�SKRVSKRU\ODWHG�VWDWH�LQ�

PLWRFKRQGULD��&�WHUPLQL�RI�7FE�S��7FE�S�
DQG�7FE�S�LQWHUDFW�
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6XEXQLW��������N'D��RI�7),,'�DQG�6$*$�
FRPSOH[HV��LQYROYHG�LQ�51$�SRO\PHUDVH�,,�
WUDQVFULSWLRQ�LQLWLDWLRQ�DQG�LQ�FKURPDWLQ�
PRGLILFDWLRQ��VLPLODU�WR�KLVWRQH�+�$��
RYHUH[SUHVVLRQ�RI�WKH�KXPDQ�RUWKRORJ��
7$)����DQ�RQFRJHQH�LQYROYHG�LQ�WKH�

IRUPDWLRQ�RI�FKRURLG�SOH[XV�FDUFLQRPDV��
UHVXOWV�LQ�GRVDJH�FKURPRVRPDO�LQVWDELOLW\�
�G&,1��LQ�D�KXPDQ�FHOO�OLQH�VLPLODU�WR�WKH�
G&,1�REVHUYHG�LQ�\HDVW�RYHUH[SUHVVRUV�
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183���

)*�QXFOHRSRULQ�FRPSRQHQW�RI�FHQWUDO�FRUH�RI�
QXFOHDU�SRUH�FRPSOH[��13&���DOVR�SDUW�RI�WKH�
13&�QXFOHDU�EDVNHW��FRQWULEXWHV�GLUHFWO\�WR�
QXFOHRF\WRSODVPLF�WUDQVSRUW��LQYROYHG�LQ�
UHJXODWLRQ�RI�WUDQVFULSWLRQ�DQG�PLWRVLV��

LQGXFHV�PHPEUDQH�WXEXODWLRQ��ZKLFK�PD\�
FRQWULEXWH�WR�QXFOHDU�SRUH�DVVHPEO\��183���
KDV�D�SDUDORJ��$60���WKDW�DURVH�IURP�WKH�

ZKROH�JHQRPH�GXSOLFDWLRQ�
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+LVWRQH�GHPHWK\ODVH�DQG�WUDQVFULSWLRQ�IDFWRU��
UHJXODWHV�JHQHV�GXULQJ�QXWULHQW�OLPLWDWLRQ��
DFWLYLW\�PRGXODWHG�E\�SURWHDVRPH�PHGLDWHG�
SURWHRO\VLV��KDV�-PM&�DQG�-PM1�GRPDLQ�LQ�1�
WHUPLQXV�WKDW�LQWHUDFW��SURPRWLQJ�VWDELOLW\�
DQG�SURSHU�WUDQVFULSWLRQDO�DFWLYLW\��FRQWDLQV�
WZR�WUDQVDFWLYDWLQJ�GRPDLQV�GRZQVWUHDP�RI�
-PM�GRPDLQV�DQG�D�&�WHUPLQDO�'1$�ELQGLQJ�
GRPDLQ��UHORFDOL]HV�WR�WKH�F\WRVRO�LQ�UHVSRQVH�
WR�K\SR[LD��*,6��KDV�D�SDUDORJ��53+���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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3URWHLQ�RI�XQNQRZQ�IXQFWLRQ��KDV�D�&8(�
GRPDLQ�WKDW�ELQGV�XELTXLWLQ��ZKLFK�PD\�

IDFLOLWDWH�LQWUDPROHFXODU�PRQRXELTXLWLQDWLRQ��
&8(��KDV�D�SDUDORJ��&8(���WKDW�DURVH�IURP�

WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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&RPSRQHQW�RI�HLVRVRPH�UHTXLUHG�IRU�SURSHU�
HLVRVRPH�DVVHPEO\��SUHFHGHV�3LO�S�/VS�S�

GXULQJ�HLVRVRPH�IRUPDWLRQ��FRQWUROV�
HLVRVRPH�OHQJWK�DQG�VKDSH��GLIIXVHO\�

GLVWULEXWHG��IRUPV�KHWHURJHQHRXV�SDWFKHV�DW�
SODVPD�PHPEUDQH�LQ�VPDOO�EXGV��DOVR�IRXQG�

LQ�PHGLXP�DQG�ODUJH�EXGV��H[SUHVVLRQ�
UHSUHVVHG�E\�F$03��VLPLODU�WR�$��JRVV\SLL�
6(*�JHQH�DQG�WR�6��SRPEH�6OH�S��LPSRUWDQW�

IRU�JHQHUDWLQJ�HLVRVRPHV��6(*��KDV�D�
SDUDORJ��6(*���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�

6�����6�����6�����
7���� 6���� &/%���

&'&���
� � ������������

� � � 6���� &'&��� � � ����

� � � 7���� &/%���
&'&���

� �
�����������
����������
���������

<05���:�

3XWDWLYH�SURWHLQ�RI�XQNQRZQ�IXQFWLRQ��JUHHQ�
IOXRUHVFHQW�SURWHLQ��*)3��IXVLRQ�SURWHLQ�

ORFDOL]HV�WR�WKH�F\WRSODVP��<05���:�LV�QRW�
DQ�HVVHQWLDO�JHQH�
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3URWHLQ�UHTXLUHG�IRU�U51$�PDWXUDWLRQ�DQG�
ULERVRPDO�VXEXQLW�ELRJHQHVLV��UHTXLUHG�IRU�
��6�U51$�PDWXUDWLRQ��DOVR�UHTXLUHG�IRU�
VPDOO�ULERVRPDO�VXEXQLW�ELRJHQHVLV��

FRVHGLPHQWV�ZLWK�SUH�ULERVRPDO�SDUWLFOHV��
PXWDWLRQ�GHFUHDVHV�HIILFLHQF\�RI����7\��

IUDPHVKLIWLQJ�DQG�WUDQVSRVLWLRQ��DQG�DIIHFWV�
EXGGLQJ�SDWWHUQ�
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2QH�RI�WZR�W\SH�,�P\RVLQ�PRWRUV��FRQWDLQV�
SUROLQH�ULFK�WDLO�KRPRORJ\����7+���DQG�6+��
GRPDLQV��0<2��GHOHWLRQ�KDV�OLWWOH�HIIHFW�RQ�
JURZWK��EXW�P\R��P\R��GRXEOH�GHOHWLRQ�
FDXVHV�VHYHUH�GHIHFWV�LQ�JURZWK�DQG�DFWLQ�
F\WRVNHOHWRQ�RUJDQL]DWLRQ��0<2��KDV�D�
SDUDORJ��0<2���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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2QH�RI�WKUHH�SRVVLEOH�EHWD�VXEXQLWV�RI�WKH�
6QI��NLQDVH�FRPSOH[��DOORZV�QXFOHDU�

ORFDOL]DWLRQ�RI�WKH�6QI��NLQDVH�FRPSOH[�LQ�
WKH�SUHVHQFH�RI�D�QRQIHUPHQWDEOH�FDUERQ�

� 6��� 61)�� � � ����



����
�

VRXUFH��QHFHVVDU\�DQG�VXIILFLHQW�IRU�
SKRVSKRU\ODWLRQ�RI�WKH�0LJ�S�WUDQVFULSWLRQ�

IDFWRU�LQ�UHVSRQVH�WR�DONDOLQH�VWUHVV��
IXQFWLRQDOO\�UHGXQGDQW�ZLWK�6,3��DQG�6,3��
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6XEXQLW�RI�6($&$7��D�VXEFRPSOH[�RI�WKH�
6($�FRPSOH[��5WF�S��DORQJ�ZLWK�0WF�S�DQG�

6HD�S��UHGXQGDQWO\�LQKLELW�WKH�725&��
LQKLELWRU\�UROH�RI�WKH�,PO�S�6($&,7��,PO�S�

1SU�S�1SU�S��VXEFRPSOH[��D�*$3�IRU�
*73DVH�*WU�S��(*2&�VXEXQLW��LQ�UHVSRQVH�
WR�DPLQR�DFLG�OLPLWDWLRQ��WKHUHE\�UHVXOWLQJ�LQ�
DFWLYDWLRQ�RI�725&��VLJQDOLQJ��6($�LV�D�
FRDWRPHU�UHODWHG�FRPSOH[�WKDW�DVVRFLDWHV�

G\QDPLFDOO\�ZLWK�WKH�YDFXROH��KDV�1�WHUPLQDO�
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PRWLI��QXOO�VXSSUHVVHV�FGF�����

� 6���� 61)�� � � ������������
���������

� � � 6���� 61)�� � �
������������
����������
����������
����

&8(��

8ELTXLWLQ�ELQGLQJ�SURWHLQ��IXQFWLRQV�DV�
XELTXLWLQ�$WJ�S�DGDSWRU�LQ�XELTXLWLQ�

GHSHQGHQW�DXWRSKDJ\��VHUYHV�DV�SURWHDSKDJ\�
UHFHSWRU�IRU�LQDFWLYDWHG���6�SURWHDVRPHV��
FRQWDLQV�&8(�GRPDLQ�WKDW�ELQGV�XELTXLWLQ��

ZKLFK�PD\�IDFLOLWDWH�LQWUDPROHFXODU�
PRQRXELTXLWLQDWLRQ��&8(��KDV�D�SDUDORJ��
'21���WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�
GXSOLFDWLRQ��KXPDQ�72//,3�LV�D�IXQFWLRQDO�
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1XFOHDU�SURWHLQ�WKDW�LQKLELWV�UHSOLFDWLRQ�RI�
%URPH�PRVDLF�YLUXV��6��FHUHYLVLDH�LV�D�PRGHO�
V\VWHP�IRU�VWXG\LQJ�UHSOLFDWLRQ�RI�SRVLWLYH�
VWUDQG�51$�YLUXVHV�LQ�WKHLU�QDWXUDO�KRVWV��
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6����6��� 7��� 61)�� � �
������������
����������
���������

9+6��
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6LV�S�DQG�9KV�S��

7�����7�����6�����
6�����7�����6���� 6���� 57.�� � � ������������

����

� � � 6���� &'&��� � � ������������
����

6*7��

&RFKDSHURQH�SURWHLQ��UHJXODWHV�DFWLYLW\�RI�
DGHQ\O\O�F\FODVH�&\U�S��LQYROYHG�LQ�

NLQHWRFKRUH�FRPSOH[�DVVHPEO\��DVVRFLDWHV�
ZLWK�WKH�6&)��6NS�S�&GF��S�)�ER[�SURWHLQ��
XELTXLWLQ�OLJDVH�FRPSOH[��DFWV�DV�D�OLQNHU�
EHWZHHQ�6NS�S�DQG�+63���FRPSOH[HV��

SURWHLQ�DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�
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&LV�JROJL�*73DVH�DFWLYDWLQJ�SURWHLQ��*$3��
IRU�\HDVW�5DEV��WKH�5DE�IDPLO\�PHPEHUV�DUH�
<SW�S��LQ�YLYR��DQG�IRU�<SW�S��6HF�S��<SW�S��
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PHPEUDQH�ERXQG�2�DF\OWUDQVIHUDVHV��NH\�
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IDWW\�DFLG�H[FKDQJH�DW�VQ���SRVLWLRQ�RI�PDWXUH�

JO\FHURSKRVSKROLSLGV�
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3URWHLQ�NLQDVH��LPSOLFDWHG�LQ�DFWLYDWLRQ�RI�WKH�
SODVPD�PHPEUDQH�+����$73DVH�3PD�S�LQ�
UHVSRQVH�WR�JOXFRVH�PHWDEROLVP��SOD\V�D�UROH�

LQ�LRQ�KRPHRVWDVLV��SURWHLQ�DEXQGDQFH�
LQFUHDVHV�LQ�UHVSRQVH�WR�'1$�UHSOLFDWLRQ�

VWUHVV�
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51$�ELQGLQJ�SURWHLQ�WKDW�DVVRFLDWHV�ZLWK�
SRO\VRPHV��PD\�EH�LQYROYHG�LQ�UHJXODWLQJ�
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SURWHLQ�DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�
'1$�UHSOLFDWLRQ�VWUHVV�
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3URWHLQ�RI�XQNQRZQ�IXQFWLRQ��JUHHQ�
IOXRUHVFHQW�SURWHLQ��*)3��IXVLRQ�SURWHLQ�

ORFDOL]HV�WR�WKH�F\WRSODVP��SKRVSKRU\ODWHG�LQ�
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6XEXQLW�RI�WKH�,VZ�E�FRPSOH[��H[KLELWV�
QXFOHRVRPH�VWLPXODWHG�$73DVH�DFWLYLW\�DQG�
DFWV�ZLWKLQ�FRGLQJ�UHJLRQV�WR�FRRUGLQDWH�

WUDQVFULSWLRQ�HORQJDWLRQ�ZLWK�WHUPLQDWLRQ�DQG�
SURFHVVLQJ��FRQWDLQV�D�3+'�ILQJHU�PRWLI��

RWKHU�FRPSOH[�PHPEHUV�DUH�,VZ�S�DQG�,RF�S�
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&RPSRQHQW�RI�WKH�H[RPHU�FRPSOH[��WKH�
H[RPHU�ZKLFK�DOVR�FRQWDLQV�&VK�S��%FK�S��
%FK�S��DQG�%XG���LV�LQYROYHG�LQ�WKH�H[SRUW�RI�

VHOHFW�SURWHLQV��VXFK�DV�FKLWLQ�V\QWKDVH�
&KV�S��IURP�WKH�*ROJL�WR�WKH�SODVPD�

PHPEUDQH��LQWHUDFWV�VHOHFWLYHO\�ZLWK�WKH�
DFWLYDWHG��*73�ERXQG�IRUP�RI�$UI�S��&KV�S�
LV�WKH�RQO\�SURWHLQ�ZLWK�D�%5&7�GRPDLQ�WKDW�
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3URWHLQ�WKDW�ORFDOL]HV�SULPDULO\�WR�WKH�SODVPD�
PHPEUDQH��DOVR�IRXQG�DW�WKH�QXFOHDU�
HQYHORSH��ORQJ�OLYHG�SURWHLQ�WKDW�LV�

DV\PPHWULFDOO\�UHWDLQHG�LQ�WKH�SODVPD�
PHPEUDQH�RI�PRWKHU�FHOOV��WKH�DXWKHQWLF��

QRQ�WDJJHG�SURWHLQ�LV�GHWHFWHG�LQ�
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+RPRFLWUDWH�V\QWKDVH�LVR]\PH��FDWDO\]HV�WKH�
FRQGHQVDWLRQ�RI�DFHW\O�&R$�DQG�DOSKD�

NHWRJOXWDUDWH�WR�IRUP�KRPRFLWUDWH��ZKLFK�LV�
WKH�ILUVW�VWHS�LQ�WKH�O\VLQH�ELRV\QWKHVLV�

SDWKZD\��/<6���KDV�D�SDUDORJ��/<6����WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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P���*SSS;�S\URSKRVSKDWDVH�UHJXODWRU��QRQ�
HVVHQWLDO��VWUHVV�LQGXFHG�UHJXODWRU\�SURWHLQ��

PRGXODWHV�P�*�ROLJRULERQXFOHRWLGH�
PHWDEROLVP��LQKLELWV�'FV�S��UHJXODWHG�E\�
0VQ�S��0VQ�S��DQG�WKH�5DV�F$03�F$3.�
VLJQDOLQJ�SDWKZD\��PXWDQW�KDV�LQFUHDVHG�
DQHXSORLG\�WROHUDQFH��'&6��KDV�D�SDUDORJ��
'&6���WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�

GXSOLFDWLRQ�
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KRORHQ]\PH��HVVHQWLDO�IRU�WUDQVFULSWLRQDO�
UHJXODWLRQ��UHORFDOL]HV�WR�WKH�F\WRVRO�LQ�

UHVSRQVH�WR�K\SR[LD�
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HVVHQWLDO�SURWHLQ�WKDW�LQWHUDFWV�ZLWK�0XG�S�
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UHWHQWLRQ�RI�SUH�P51$��UHORFDOL]HV�WR�WKH�
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&LV�JROJL�ORFDOL]HG�SURWHLQ�LQYROYHG�LQ�(5�WR�
*ROJL�WUDQVSRUW��IRUPV�D�FRPSOH[�ZLWK�WKH�
PDPPDOLDQ�*5$63���KRPRORJ��*UK�S��
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3RO\SKRVSKDWLG\OLQRVLWRO�SKRVSKDWDVH��
GHSKRVSKRU\ODWHV�PXOWLSOH�

SKRVSKDWLG\OLQRVLWRO�SKRVSKDWHV��LQYROYHG�LQ�
WUDQV�*ROJL�QHWZRUN�WR�HDUO\�HQGRVRPH�
SDWKZD\��K\SHURVPRWLF�VWUHVV�FDXVHV�

WUDQVORFDWLRQ�WR�DFWLQ�SDWFKHV��FRQWDLQV�6DF��
DQG���SWDVH�GRPDLQV��,13���KDV�D�SDUDORJ��
,13����WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�

GXSOLFDWLRQ�
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3URWHLQ�RI�XQNQRZQ�IXQFWLRQ��UHTXLUHG�IRU�
SUROLIHUDWLRQ�RU�UHPRGHOLQJ�RI�WKH�(5�WKDW�LV�
FDXVHG�E\�RYHUH[SUHVVLRQ�RI�+PJ�S��PD\�
LQWHUDFW�ZLWK�ULERVRPHV��EDVHG�RQ�FR�
SXULILFDWLRQ�H[SHULPHQWV��+(5��KDV�D�

SDUDORJ��*,3���WKDW�DURVH�IURP�WKH�ZKROH�
JHQRPH�GXSOLFDWLRQ�
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ROLJRPHUV�WKDW�VXSSUHVV�XQIROGHG�SURWHLQ�
DJJUHJDWLRQ��LQYROYHG�LQ�F\WRVNHOHWRQ�
UHRUJDQL]DWLRQ�DIWHU�KHDW�VKRFN��SURWHLQ�

DEXQGDQFH�LQFUHDVHV�DQG�IRUPV�F\WRSODVPLF�
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5HSUHVVRU�RI�*��WUDQVFULSWLRQ��ELQGV�WR�6&%�
ELQGLQJ�IDFWRU��6%)��DW�6&%�WDUJHW�SURPRWHUV�
LQ�HDUO\�*���GLOXWLRQ�RI�:KL�S�FRQFHQWUDWLRQ�
GXULQJ�FHOO�JURZWK�GHWHUPLQHV�FHOO�VL]H��
SKRVSKRU\ODWLRQ�RI�:KL�S�E\�WKH�&'.��
&OQ�S�&GF��S�UHOLHYHV�UHSUHVVLRQ�DQG�
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5LERVRPDO�51$�SURFHVVLQJ�HOHPHQW�
�553(��ELQGLQJ�SURWHLQ��LQYROYHG�LQ�WKH�

JOXFRVH�LQGXFHG�WUDQVLWLRQ�IURP�TXLHVFHQFH�
WR�JURZWK��UHVWULFWHG�WR�QXFOHXV�LQ�TXLHVFHQW�
FHOOV��UHOHDVHG�LQWR�F\WRSODVP�DIWHU�JOXFRVH�
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6XEXQLW�RI�WKH�WUDQVPHPEUDQH�ULQJ�RI�WKH�
QXFOHDU�SRUH�FRPSOH[��13&���FRQWULEXWHV�WR�
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3URWHLQ�RI�XQNQRZQ�IXQFWLRQ��
K\SHUSKRVSKRU\ODWHG�XSRQ�UDSDP\FLQ�
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(SVLQ�OLNH�SURWHLQ�LQYROYHG�LQ�HQGRF\WRVLV�
DQG�DFWLQ�SDWFK�DVVHPEO\��IXQFWLRQDOO\�

UHGXQGDQW�ZLWK�(QW�S��ELQGV�FODWKULQ�YLD�D�
FODWKULQ�ELQGLQJ�GRPDLQ�PRWLI�DW�&�WHUPLQXV��
UHORFDOL]HV�IURP�EXG�QHFN�WR�F\WRSODVP�XSRQ�
'1$�UHSOLFDWLRQ�VWUHVV��(17��KDV�D�SDUDORJ��
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GXSOLFDWLRQ�
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&RQVWLWXHQW�RI���6�SUH�ULERVRPDO�SDUWLFOHV��
KDV�VLPLODULW\�WR�KXPDQ�WUDQVODWLRQ�LQLWLDWLRQ�
IDFWRU����H,)����PD\�EH�LQYROYHG�LQ�WKH�

ELRJHQHVLV�DQG�RU�VWDELOLW\�RI���6�ULERVRPDO�
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LV�D�ILYH�VXEXQLW�FRPSOH[�UHTXLUHG�IRU�WKH�
FOHDYDJH�DQG�SRO\DGHQ\ODWLRQ�RI�SUH�P51$�
�
�HQGV��550�FRQWDLQLQJ�KHWHURQXFOHDU�51$�

ELQGLQJ�SURWHLQ�DQG�KQ513$�%�IDPLO\�
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SUHYHQWV�GHJUDGDWLRQ�RI�QXWULHQW�UHJXODWHG�
P51$V�YLD�WKH��
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�P51$�GHFD\�SDWKZD\��
SKRVSKRU\ODWHG�E\�5LP��S��*)3�SURWHLQ�

ORFDOL]HV�WR�WKH�F\WRSODVP�DQG�QXFOHXV��,*2��
KDV�D�SDUDORJ��,*2���WKDW�DURVH�IURP�WKH�

ZKROH�JHQRPH�GXSOLFDWLRQ�
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.QRZQ�

.LQDVH�
3UHGLFWHG�
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3KRVSKDWDVHV� 5HIHUHQFH�
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+H[RNLQDVH�LVRHQ]\PH����SKRVSKRU\ODWHV�
JOXFRVH�LQ�F\WRVRO��SUHGRPLQDQW�KH[RNLQDVH�

GXULQJ�JURZWK�RQ�JOXFRVH��UHSUHVVHV�
H[SUHVVLRQ�RI�+;.���*/.���LQGXFHV�

H[SUHVVLRQ�RI�LWV�RZQ�JHQH��DQWLDSRSWRWLF��
SKRVSKRU\ODWLRQ�GHSKRVSKRU\ODWLRQ�DW�6HU���
E\�NLQDVH�6QI�S��SKRVSKDWDVH�*OF�S�5HJ�S�
UHJXODWHV�QXFOHRF\WRSODVPLF�VKXWWOLQJ�RI�
+[N�S��IXQFWLRQV�GRZQVWUHDP�RI�6LW�S�LQ�

FRQWURO�RI�FHOO�F\FOH��PLWRFKRQGULDO�IXQFWLRQ��
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IXQFWLRQ��RQH�RI�WZR�QHDUO\�LGHQWLFDO�VXEW\SHV�
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&RPSRQHQW�RI�WKH�&&5��127�FRUH�FRPSOH[��
LQYROYHG�LQ�P51$�GHFDSSLQJ��LQYROYHG�LQ�
WUDQVFULSWLRQ�LQLWLDWLRQ�DQG�HORQJDWLRQ�DQG�LQ�
P51$�GHJUDGDWLRQ��FRQVHUYHG�O\VLQH�LQ�
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FRPSRQHQW�RI�D�VLJQDOLQJ�SDWKZD\�WKDW�
FRQWUROV�D�YDULHW\�RI�FHOOXODU�SURFHVVHV��
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)UXFWRVH�����ELVSKRVSKDWDVH��NH\�UHJXODWRU\�
HQ]\PH�LQ�WKH�JOXFRQHRJHQHVLV�SDWKZD\��

UHTXLUHG�IRU�JOXFRVH�PHWDEROLVP��XQGHUJRHV�
HLWKHU�SURWHDVRPH�PHGLDWHG�RU�DXWRSKDJ\�
PHGLDWHG�GHJUDGDWLRQ�GHSHQGLQJ�RQ�JURZWK�
FRQGLWLRQV��JOXFRVH�VWDUYDWLRQ�UHVXOWV�LQ�

UHGLVWULEXWLRQ�WR�WKH�SHULSODVP��LQWHUDFWV�ZLWK�
9LG��S�
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3KRVSKRSURWHLQ�RI�WKH�P51$�FDS�ELQGLQJ�
FRPSOH[��LQYROYHG�LQ�WUDQVODWLRQDO�FRQWURO��
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*HQHUDO�WUDQVFULSWLRQDO�FR�UHSUHVVRU��DFWV�
WRJHWKHU�ZLWK�7XS�S��DOVR�DFWV�DV�SDUW�RI�D�
WUDQVFULSWLRQDO�FR�DFWLYDWRU�FRPSOH[�WKDW�

UHFUXLWV�WKH�6:,�61)�DQG�6$*$�FRPSOH[HV�
WR�SURPRWHUV��FDQ�IRUP�WKH�SULRQ�>2&7�@�
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$FWLQ�ELQGLQJ�SURWHLQ�RI�WKH�FRUWLFDO�DFWLQ�
F\WRVNHOHWRQ��LPSRUWDQW�IRU�DFWLYDWLRQ�RI�WKH�
$US����FRPSOH[�WKDW�SOD\V�D�NH\�UROH�DFWLQ�LQ�
F\WRVNHOHWRQ�RUJDQL]DWLRQ��LQKLELWV�EDUEHG�HQG�
DFWLQ�ILODPHQW�HORQJDWLRQ��SKRVSKRU\ODWLRQ�
ZLWKLQ�LWV�3UROLQH�5LFK�5HJLR��PHGLDWHG�E\�
&GF��S�DQG�3KR��S��SURWHFWV�$ES�S�IURP�
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6PDOO�KHDW�VKRFN�SURWHLQ��V+63��ZLWK�
FKDSHURQH�DFWLYLW\��IRUPV�KROORZ��VSKHUH�
VKDSHG�ROLJRPHUV�WKDW�VXSSUHVV�XQIROGHG�

SURWHLQV�DJJUHJDWLRQ��ORQJ�OLYHG�SURWHLQ�WKDW�LV�
SUHIHUHQWLDOO\�UHWDLQHG�LQ�PRWKHU�FHOOV�DQG�
IRUPV�F\WRSODVPLF�IRFL��ROLJRPHU�DFWLYDWLRQ�
UHTXLUHV�KHDW�LQGXFHG�FRQIRUPDWLRQDO�FKDQJH��

DOVR�KDV�P51$�ELQGLQJ�DFWLYLW\�
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6XEXQLW�%�RI�9��SHULSKHUDO�PHPEUDQH�GRPDLQ�
RI�YDFXRODU�+��$73DVH��HOHFWURJHQLF�SURWRQ�
SXPS�IRXQG�WKURXJKRXW�WKH�HQGRPHPEUDQH�

V\VWHP��FRQWDLQV�QXFOHRWLGH�ELQGLQJ�VLWHV��DOVR�
GHWHFWHG�LQ�WKH�F\WRSODVP��SURWHLQ�DEXQGDQFH�
LQFUHDVHV�LQ�UHVSRQVH�WR�'1$�UHSOLFDWLRQ�
VWUHVV��KXPDQ�KRPRORJ�$73�9�%���

LPSOLFDWHG�LQ�DXWRVRPDO�UHFHVVLYH�GLVWDO�UHQDO�
WXEXODU�DFLGRVLV��57$��ZLWK�VHQVRULQHXUDO�
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(��DOSKD�VXEXQLW�RI�WKH�S\UXYDWH�
GHK\GURJHQDVH��3'+��FRPSOH[��FDWDO\]HV�WKH�
GLUHFW�R[LGDWLYH�GHFDUER[\ODWLRQ�RI�S\UXYDWH�WR�
DFHW\O�&R$��SKRVSKRU\ODWHG��UHJXODWHG�E\�
JOXFRVH��3'+�FRPSOH[�LV�FRQFHQWUDWHG�LQ�
VSRWV�ZLWKLQ�WKH�PLWRFKRQGULDO�PDWUL[��RIWHQ�

QHDU�WKH�(50(6�FRPSOH[�DQG�QHDU�
SHUR[LVRPHV�
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0LWRFKRQGULDO�RXWHU�PHPEUDQH�SURWHLQ�RI�
XQNQRZQ�IXQFWLRQ��PDMRU�FRQVWLWXHQW�RI�WKH�

RXWHU�PHPEUDQH��H[WHQGLQJ�LQWR�WKH�
LQWHUPHPEUDQH�VSDFH��LQWHUDFWV�ZLWK�SRULQ�
�3RU�S��DQG�ZLWK�2P��S��LPSRUWHG�YLD�WKH�

SUHVHTXHQFH�SDWKZD\�LQYROYLQJ�WKH�720�DQG�
7,0���FRPSOH[HV��WKHQ�DVVHPEOHG�LQ�WKH�RXWHU�
PHPEUDQH�E\�0LP�S��SURWHLQ�DEXQGDQFH�
LQFUHDVHV�LQ�UHVSRQVH�WR�'1$�UHSOLFDWLRQ�

VWUHVV�
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%DVLF�KHOL[�ORRS�KHOL[��E+/+��SURWHLQ��IRUPV�
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&$&*7*�SUHVHQW�DW�0(7�JHQH�SURPRWHUV�DQG�
FHQWURPHUH�'1$�HOHPHQW�,��&'(,���DIIHFWV�

QXFOHRVRPH�SRVLWLRQLQJ�DW�WKLV�PRWLI��
DVVRFLDWHV�ZLWK�RWKHU�WUDQVFULSWLRQ�IDFWRUV�VXFK�
DV�0HW�S�DQG�,VZ�S�WR�PHGLDWH�WUDQVFULSWLRQDO�

DFWLYDWLRQ�RU�UHSUHVVLRQ��DVVRFLDWHV�ZLWK�
NLQHWRFKRUH�SURWHLQV��UHTXLUHG�IRU�

FKURPRVRPH�VHJUHJDWLRQ��SURWHLQ�DEXQGDQFH�
LQFUHDVHV�LQ�UHVSRQVH�WR�'1$�UHSOLFDWLRQ�

VWUHVV�
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$OSKD�VXEXQLW�RI�WKH�WUDQVODWLRQ�LQLWLDWLRQ�
IDFWRU�H,)���H,)��LV�LQYROYHG�LQ�LGHQWLILFDWLRQ�
RI�WKH�VWDUW�FRGRQ��SKRVSKRU\ODWLRQ�RI�6HU���LV�

UHTXLUHG�IRU�UHJXODWLRQ�RI�WUDQVODWLRQ�E\�
LQKLELWLQJ�WKH�H[FKDQJH�RI�*'3�IRU�*73��
SURWHLQ�DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�

'1$�UHSOLFDWLRQ�VWUHVV�
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'XDO�VSHFLILFLW\�VHU�WKU�DQG�W\URVLQH�SURWHLQ�
NLQDVH��UROHV�LQ�FKURPRVRPH�VHJUHJDWLRQ��

PHLRWLF�HQWU\��JHQRPH�VWDELOLW\��
SKRVSKRU\ODWLRQ�GHSHQGHQW�SURWHLQ�

GHJUDGDWLRQ��5FQ�S�DQG�&GF�S���LQKLELWLRQ�RI�
SURWHLQ�NLQDVH�$��WUDQVFULSWLRQDO�UHJXODWLRQ��
LQKLELWLRQ�RI�51$�SRO�,,,��FDOFLXP�VWUHVV�DQG�
LQKLELWLRQ�RI�&OE�S�&GF��S�DIWHU�QXFOHDU�
GLYLVLRQ��0&.��KDV�D�SDUDORJ��<*.���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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*O\FRJHQ�V\QWKDVH��H[SUHVVLRQ�LQGXFHG�E\�
JOXFRVH�OLPLWDWLRQ��QLWURJHQ�VWDUYDWLRQ��

HQYLURQPHQWDO�VWUHVV��DQG�HQWU\�LQWR�VWDWLRQDU\�
SKDVH��*6<��KDV�D�SDUDORJ��*6<���WKDW�DURVH�

IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ��
UHORFDOL]HV�IURP�QXFOHXV�WR�F\WRSODVPLF�IRFL�

XSRQ�'1$�UHSOLFDWLRQ�VWUHVV�
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3URWHLQ�LQYROYHG�LQ�PLWRFKRQGULDO�IXQFWLRQV�
DQG�VWUHVV�UHVSRQVH��RYHUH[SUHVVLRQ�VXSSUHVVHV�

JURZWK�GHIHFWV�RI�KDS���KDS���DQG�KDS��
PXWDQWV��0%5��KDV�D�SDUDORJ��,6)���WKDW�DURVH�

IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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+LVWRQH�FKDSHURQH��LQYROYHG�LQ�KLVWRQH�
H[FKDQJH�E\�UHPRYLQJ�DQG�UHSODFLQJ�KLVWRQH�
+�$�+�%�GLPHUV�RU�KLVWRQH�YDULDQW�GLPHUV�
IURP�DVVHPEOHG�QXFOHRVRPHV��LQYROYHG�LQ�WKH�
WUDQVSRUW�RI�+�$�DQG�+�%�KLVWRQHV�WR�WKH�
QXFOHXV��UHTXLUHG�IRU�WKH�UHJXODWLRQ�RI�

PLFURWXEXOH�G\QDPLFV�GXULQJ�PLWRVLV��LQWHUDFWV�
ZLWK�PLWRWLF�F\FOLQ�&OE�S��FRQWUROV�EXG�
PRUSKRJHQHVLV��SKRVSKRU\ODWHG�E\�&.���
SURWHLQ�DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�

'1$�UHSOLFDWLRQ�VWUHVV�
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)DWW\�DFLG�HORQJDVH��LQYROYHG�LQ�VSKLQJROLSLG�
ELRV\QWKHVLV��DFWV�RQ�IDWW\�DFLGV�RI�XS�WR����
FDUERQV�LQ�OHQJWK��PXWDWLRQV�KDYH�UHJXODWRU\�
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HIIHFWV�RQ�����EHWD�JOXFDQ�V\QWKDVH��YDFXRODU�
$73DVH��DQG�WKH�VHFUHWRU\�SDWKZD\��(/2��KDV�
D�SDUDORJ��(/2���WKDW�DURVH�IURP�WKH�ZKROH�
JHQRPH�GXSOLFDWLRQ��OHWKDOLW\�RI�WKH�HOR��HOR��

GRXEOH�QXOO�PXWDWLRQ�LV�IXQFWLRQDOO\�
FRPSOHPHQWHG�E\�KXPDQ�(/29/��DQG�

ZHDNO\�FRPSOHPHQWHG�E\�KXPDQ�(/29/��RU�
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&\WRSODVPLF�51$�ELQGLQJ�SURWHLQ��VKXWWOHV�
EHWZHHQ�QXFOHXV�DQG�F\WRSODVP�DQG�LV�
H[SRUWHG�IURP�WKH�QXFOHXV�LQ�DQ�P51$�
H[SRUW�GHSHQGHQW�PDQQHU��DVVRFLDWHV�ZLWK�
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WUDQVODWLQJ�ULERVRPHV��LQYROYHG�LQ�KHPH�
UHJXODWLRQ�RI�+DS�S�DV�D�FRPSRQHQW�RI�WKH�

+0&�FRPSOH[��DOVR�LQYROYHG�LQ�WKH�
RUJDQL]DWLRQ�RI�DFWLQ�ILODPHQWV��FRQWDLQV�D�/D�
PRWLI��652��KDV�D�SDUDORJ��6/)���WKDW�DURVH�

IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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*O\FRJHQ�V\QWKDVH��H[SUHVVLRQ�LQGXFHG�E\�
JOXFRVH�OLPLWDWLRQ��QLWURJHQ�VWDUYDWLRQ��KHDW�
VKRFN��DQG�VWDWLRQDU\�SKDVH��DFWLYLW\�UHJXODWHG�

E\�F$03�GHSHQGHQW��6QI�S�DQG�3KR��S�
NLQDVHV�DV�ZHOO�DV�E\�WKH�*DF�S�*OF�S�

SKRVSKDWDVH��*6<��KDV�D�SDUDORJ��*6<���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ��
UHORFDOL]HV�IURP�F\WRSODVP�WR�SODVPD�
PHPEUDQH�XSRQ�'1$�UHSOLFDWLRQ�VWUHVV�
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�������SURWHLQ��PDMRU�LVRIRUP��FRQWUROV�
SURWHRPH�DW�SRVW�WUDQVFULSWLRQDO�OHYHO��ELQGV�
SURWHLQV�DQG�'1$��LQYROYHG�LQ�UHJXODWLRQ�RI�
H[RF\WRVLV��YHVLFOH�WUDQVSRUW��5DV�0$3.�DQG�
UDSDP\FLQ�VHQVLWLYH�VLJQDOLQJ��DJJUHVRPH�

IRUPDWLRQ��VSLQGOH�SRVLWLRQ�FKHFNSRLQW��SURWHLQ�
LQFUHDVHV�LQ�DEXQGDQFH�DQG�UHODWLYH�

GLVWULEXWLRQ�WR�WKH�QXFOHXV�LQFUHDVHV�XSRQ�
'1$�UHSOLFDWLRQ�VWUHVV��DQWLDSRSWRWLF�JHQH�

VLPLODU�WR�KXPDQ���������%0+��KDV�D�SDUDORJ��
%0+���WKDW�DURVH�IURP�ZKROH�JHQRPH�

GXSOLFDWLRQ�
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1HXWUDO�WUHKDODVH��GHJUDGHV�WUHKDORVH��UHTXLUHG�
IRU�WKHUPRWROHUDQFH�DQG�PD\�PHGLDWH�
UHVLVWDQFH�WR�RWKHU�FHOOXODU�VWUHVVHV��

SKRVSKRU\ODWHG�DQG�DFWLYDWHG�E\�&GF��S�DW�WKH�
*��6�SKDVH�WUDQVLWLRQ�WR�FRRUGLQDWHO\�UHJXODWH�
FDUERK\GUDWH�PHWDEROLVP�DQG�WKH�FHOO�F\FOH��
LQKLELWHG�E\�'FV�S��17+��KDV�D�SDUDORJ��
17+���WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�

GXSOLFDWLRQ�
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$OSKD���VXEXQLW�RI�WKH���6�SURWHDVRPH��

LQYROYHG�LQ�XELTXLWLQ�GHSHQGHQW�FDWDEROLVP��
KXPDQ�KRPRORJ�LV�VXEXQLW�]HWD�
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H,)�F�VXEXQLW�RI�WKH�HXNDU\RWLF�WUDQVODWLRQ�
LQLWLDWLRQ�IDFWRU����H,)����LQYROYHG�LQ�WKH�
DVVHPEO\�RI�SUHLQLWLDWLRQ�FRPSOH[�DQG�VWDUW�
FRGRQ�VHOHFWLRQ��H,)��LV�DOVR�LQYROYHG�LQ�
SURJUDPPHG�VWRS�FRGRQ�UHDGWKURXJK�
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183�� 1XFOHRSRULQ�LQYROYHG�LQ�QXFOHRF\WRSODVPLF�
WUDQVSRUW��ELQGV�WR�HLWKHU�WKH�QXFOHRSODVPLF�RU�
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F\WRSODVPLF�IDFHV�RI�WKH�QXFOHDU�SRUH�FRPSOH[�
GHSHQGLQJ�RQ�5DQ�*73�OHYHOV��DOVR�KDV�D�UROH�

LQ�FKURPDWLQ�RUJDQL]DWLRQ�
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3DUW�RI�DFWLQ�F\WRVNHOHWRQ�UHJXODWRU\�FRPSOH[�
3DQ�S�6OD�S�(QG�S��DVVRFLDWHV�ZLWK�DFWLQ�
SDWFKHV�RQ�FHOO�FRUWH[��SURPRWHV�SURWHLQ�

SURWHLQ�LQWHUDFWLRQV�HVVHQWLDO�IRU�HQGRF\WRVLV��
ELQGV�WR�DQG�DFWLYDWHV�$US����FRPSOH[�LQ�
YLWUR��SKRVSKRU\ODWLRQ�RI�7KU������LV�

UHJXODWHG�E\�0$3.�+RJ�S�LQ�UHVSRQVH�WR�
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RVPRWLF�VWUHVV��SUHYLRXVO\�WKRXJKW�WR�EH�D�
VXEXQLW�RI�SRO\�$��ULERQXFOHDVH�
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$OWHUQDWH�EHWD�VXEXQLW�RI�WKH�6QI�S�NLQDVH�
FRPSOH[��PD\�FRQIHU�VXEVWUDWH�VSHFLILFLW\��
YDFXRODU�SURWHLQ�FRQWDLQLQJ�.,6��.LQDVH�
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,QWHUDFWLQJ�6HTXHQFH��DQG�$6&��$VVRFLDWLRQ�
ZLWK�6QI��NLQDVH�&RPSOH[��GRPDLQV�LQYROYHG�

LQ�SURWHLQ�LQWHUDFWLRQV�
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1XFOHRODU�VHULQH�ULFK�SURWHLQ��UROH�LQ�
SUHULERVRPH�DVVHPEO\�RU�WUDQVSRUW��PD\�
IXQFWLRQ�DV�D�FKDSHURQH�RI�VPDOO�QXFOHRODU�
ULERQXFOHRSURWHLQ�SDUWLFOHV��VQR513V���
LPPXQRORJLFDOO\�DQG�VWUXFWXUDOO\�WR�UDW�

1RSS����
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$FWLQ�ELQGLQJ�SURWHLQ��LQYROYHG�LQ�EXQGOLQJ�RI�
DFWLQ�ILODPHQWV�DQG�HQGRF\WRVLV�RI�DFWLQ�
FRUWLFDO�SDWFKHV��DFWLYLW\�VWLPXODWHG�E\�
/DV��S��FRQWDLQV�6+��GRPDLQ�VLPLODU�WR�

5YV���S��<6&���KDV�D�SDUDORJ��/6%���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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,QQHU�SODTXH�VSLQGOH�SROH�ERG\��63%��
FRPSRQHQW��OLQNV�WKH�FHQWUDO�SODTXH�

FRPSRQHQW�6SF��S�WR�WKH�LQQHU�SODTXH�
FRPSRQHQW�6SF���S��UHTXLUHG�IRU�63%�

GXSOLFDWLRQ�
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3OHLRWURSLF�QHJDWLYH�WUDQVFULSWLRQDO�UHJXODWRU��
LQYROYHG�LQ�5DV�&$03�DQG�O\VLQH�

ELRV\QWKHWLF�SDWKZD\V�DQG�QLWURJHQ�UHJXODWLRQ��
LQYROYHG�LQ�UHWURJUDGH��57*��PLWRFKRQGULD�WR�

QXFOHXV�VLJQDOLQJ�
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6FDIIROG�SURWHLQ�LQYROYHG�LQ�WKH�IRUPDWLRQ�RI�
HDUO\�HQGRF\WLF�VLWHV��SXWDWLYH�UHJXODWRU�RI�

F\WRNLQHVLV��KRPR�ROLJRPHUL]DWLRQ�LV�UHTXLUHG�
IRU�ORFDOL]DWLRQ�WR�DQG�RUJDQL]DWLRQ�RI�
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HQGRF\WLF�VLWHV��KDV�D�QHWZRUN�RI�LQWHUDFWLRQV�
ZLWK�RWKHU�HQGRF\WLF�SURWHLQV��ELQGV�

PHPEUDQHV�LQ�D�XELTXLWLQ�GHSHQGHQW�PDQQHU��
PD\�DOVR�ELQG�XELTXLWLQDWHG�PHPEUDQH�

DVVRFLDWHG�SURWHLQV��LQWHUDFWV�ZLWK�&PN��DQG�
IXQFWLRQV�XSVWUHDP�RI�&0.��LQ�UHJXODWLQJ�
QRQ�DSRSWRWLF�FHOO�GHDWK��KRPRORJ�RI�

PDPPDOLDQ�(SV���
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3URWHLQ�LQYROYHG�LQ�*��0�SKDVH�SURJUHVVLRQ�
DQG�UHVSRQVH�WR�'1$�GDPDJH��LQWHUDFWV�ZLWK�
5DG��S��FRQWDLQV�DQ�51$�UHFRJQLWLRQ�PRWLI��D�
QXFOHDU�ORFDOL]DWLRQ�VLJQDO��DQG�VHYHUDO�64�74�
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FOXVWHU�GRPDLQV��K\SHUSKRVSKRU\ODWHG�LQ�
UHVSRQVH�WR�'1$�GDPDJH�
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51$3,,�GHJUDGDWLRQ�IDFWRU��IRUPV�D�FRPSOH[�
ZLWK�5DG��S�LQ�FKURPDWLQ��HQDEOHV�

XELTXLWLQDWLRQ�DQG�SURWHRO\VLV�RI�51$3,,�
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5HJXODWRU\�VXEXQLW�RI�SURWHLQ�SKRVSKDWDVH���
�*OF�S���LQYROYHG�LQ�JO\FRJHQ�PHWDEROLVP�DQG�
FKURPRVRPH�VHJUHJDWLRQ��SURSRVHG�WR�UHJXODWH�
*OF�S�DFWLYLW\�YLD�FRQIRUPDWLRQDO�DOWHUDWLRQ��

RUWKRORJ�RI�WKH�PDPPDOLDQ�SURWHLQ�
SKRVSKDWDVH�LQKLELWRU����SURWHLQ�DEXQGDQFH�
LQFUHDVHV�LQ�UHVSRQVH�WR�'1$�UHSOLFDWLRQ�

VWUHVV�
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5HJXODWRU\�VXEXQLW�RI�WKH�W\SH�,�SURWHLQ�
SKRVSKDWDVH��33���*OF�S��*OF�S�SDUWLFLSDWHV�
LQ�WKH�UHJXODWLRQ�RI�D�YDULHW\�RI�PHWDEROLF�
SURFHVVHV�LQFOXGLQJ�PLWRVLV�DQG�JO\FRJHQ�

PHWDEROLVP��LQ�YLWUR�HYLGHQFH�VXJJHVWV�<SL�S�
LV�DQ�LQKLELWRU�RI�*OF�S�ZKLOH�LQ�YLYR�HYLGHQFH�
VXJJHVWV�LW�LV�DQ�DFWLYDWRU��RYHUSURGXFWLRQ�

FDXVHV�GHFUHDVHG�FHOOXODU�FRQWHQW�RI�JO\FRJHQ��
SDUWLDO�GHSOHWLRQ�FDXVHV�OLWKLXP�VHQVLWLYLW\��
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ZKLOH�RYHUSURGXFWLRQ�FRQIHUV�OLWKLXP�
WROHUDQFH�
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&\WRSODVPLF�SURWHLQ�WKDW�LQKLELWV�*GE�S�
JO\FRJHQ�GHEUDQFKLQJ�DFWLYLW\��UHTXLUHG�IRU�

QRUPDO�LQWUDFHOOXODU�DFFXPXODWLRQ�RI�JO\FRJHQ��
SKRVSKRU\ODWHG�LQ�YLYR��H[SUHVVLRQ�LQFUHDVHV�
GXULQJ�ZLQH�IHUPHQWDWLRQ��SURWHLQ�DEXQGDQFH�
LQFUHDVHV�LQ�UHVSRQVH�WR�'1$�UHSOLFDWLRQ�

VWUHVV��,*'��KDV�D�SDUDORJ��<2/���:��WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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%HWD�UHJXODWRU\�VXEXQLW�RI�FDVHLQ�NLQDVH���
�&.����D�6HU�7KU�SURWHLQ�NLQDVH�ZLWK�UROHV�LQ�
FHOO�JURZWK�DQG�SUROLIHUDWLRQ��&.���FRPSULVHG�
RI�&.$���&.$���&.%��DQG�&.%���KDV�PDQ\�
VXEVWUDWHV�LQFOXGLQJ�WUDQVFULSWLRQ�IDFWRUV�DQG�

DOO�51$�SRO\PHUDVHV�
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&RUH�VXEXQLW�RI�WKH�5(17�FRPSOH[��LQYROYHG�
LQ�QXFOHRODU�VLOHQFLQJ�DQG�WHORSKDVH�H[LW��

VWLPXODWHV�WUDQVFULSWLRQ�E\�51$�SRO\PHUDVH�,�
DQG�UHJXODWHV�QXFOHRODU�VWUXFWXUH��1(7��KDV�D�
SDUDORJ��72)���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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3URWHLQ�SRVVLEO\�LQYROYHG�LQ�DVVHPEO\�RI�DFWLQ�
SDWFKHV��LQWHUDFWV�ZLWK�DQ�DFWLQ�DVVHPEO\�

IDFWRU�/DV��S�DQG�ZLWK�WKH�6+��GRPDLQV�RI�
7\SH�,�P\RVLQV�0\R�S�DQG�0\R�S��ORFDOL]HG�

SUHGRPLQDQWO\�WR�FRUWLFDO�DFWLQ�SDWFKHV�
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37.��

6HULQH�WKUHRQLQH�SURWHLQ�NLQDVH��LQYROYHG�LQ�
UHJXODWLRQ�RI�LRQ�WUDQVSRUW�DFURVV�SODVPD�

PHPEUDQH��FDUER[\O�WHUPLQXV�LV�HVVHQWLDO�IRU�
JOXFRVH�GHSHQGHQW�3PD�S�DFWLYDWLRQ�YLD�

SKRVSKRU\ODWLRQ�RI�3PD�S�6HU�����HQKDQFHV�
VSHUPLQH�XSWDNH��37.��KDV�D�SDUDORJ��37.���
WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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5HJXODWRU�RI�WKH�)SV�S�JO\FHURO�FKDQQHO��
XQGHU�QRQVWUHVV�FRQGLWLRQV��ELQGV�WR�)SV�S�WR�
SRVLWLYHO\�UHJXODWH�JO\FHURO�WUDQVSRUW��XQGHU�
RVPRWLF�VWUHVV��PXOWLSOH�SKRVSKRU\ODWLRQ�E\�
+RJ�S�FDXVHV�$VN��S�WR�GLVVRFLDWH�IURP�

)SV�S��IRUPV�KRPRGLPHUV�DQG�
KHWHURGLPHUL]HV�ZLWK�SDUDORJ�5JF�S��

SKRVSKRU\ODWHG�LQ�UHVSRQVH�WR�R[LGDWLYH�VWUHVV��
KDV�D�UROH�LQ�GHVWUXFWLRQ�RI�6VQ�S��DVVRFLDWHV�

ZLWK�51$�SRO\PHUDVH�,,�KRORHQ]\PH�
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(YROXWLRQDULO\�FRQVHUYHG�NLQHWRFKRUH�SURWHLQ��
SDUW�RI�PXOWLSOH�SURWHLQ�FRPSOH[HV��LQFOXGLQJ�
WKH�6&)�XELTXLWLQ�OLJDVH�FRPSOH[��WKH�&%)��
FRPSOH[�WKDW�ELQGV�FHQWURPHULF�'1$��DQG�WKH�
5$9(�FRPSOH[�WKDW�UHJXODWHV�DVVHPEO\�RI�WKH�
9�$73DVH��SURWHLQ�DEXQGDQFH�LQFUHDVHV�LQ�

UHVSRQVH�WR�'1$�UHSOLFDWLRQ�VWUHVV�
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51$�ELQGLQJ�SURWHLQ�WKDW�DFWLYDWHV�P51$�
GHFDSSLQJ�GLUHFWO\��ELQGV�WR�P51$�VXEVWUDWH�
DQG�HQKDQFHV�DFWLYLW\�RI�GHFDSSLQJ�SURWHLQV�
'FS�S�DQG�'FS�S��KDV�D�UROH�LQ�WUDQVODWLRQ�
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GXULQJ�KHDW�VWUHVV��SURWHLQ�EHFRPHV�PRUH�
DEXQGDQW�DQG�IRUPV�F\WRSODVPLF�IRFL�LQ�

UHVSRQVH�WR�'1$�UHSOLFDWLRQ�VWUHVV��('&��KDV�
D�SDUDORJ��('&���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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3URWHLQ�LQYROYHG�LQ�FHOO�VHSDUDWLRQ�GXULQJ�
EXGGLQJ��RQH�RI�WZR�6��FHUHYLVLDH�KRPRORJV�
�6GV��S�DQG�6GV��S��RI�WKH�6��SRPEH�6GV���

SURWHLQ��ZKLFK�LV�LPSOLFDWHG�LQ�
$3&�F\FORVRPH�UHJXODWLRQ��6'6���KDV�D�
SDUDORJ��6'6����WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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(XNDU\RWLF�LQLWLDWLRQ�IDFWRU�H,)�$��DVVRFLDWHV�
VSHFLILFDOO\�ZLWK�ERWK���6�VXEXQLWV�DQG����6�
ULERVRPHV��DQG�LQWHUDFWV�JHQHWLFDOO\�ZLWK�ERWK�
H,)�E�DQG�H,)�(��KRPRORJRXV�WR�PDPPDOLDQ�
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&RPSRQHQW�RI�WKH�HLVRVRPH�ZLWK�XQNQRZQ�
IXQFWLRQ��*)3�IXVLRQ�SURWHLQ�ORFDOL]HV�WR�WKH�
F\WRSODVP��VSHFLILFDOO\�SKRVSKRU\ODWHG�LQ�YLWUR�

E\�PDPPDOLDQ�GLSKRVSKRLQRVLWRO�
SHQWDNLVSKRVSKDWH��,3���
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3ODVPD�PHPEUDQH�SURWHLQ��LQYROYHG�LQ�*�
SURWHLQ�PHGLDWHG�SKHURPRQH�VLJQDOLQJ�

SDWKZD\��RYHUSURGXFWLRQ�VXSSUHVVHV�EHP��
PXWDWLRQV��0'*��KDV�D�SDUDORJ��&53���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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/LQNHU�SURWHLQ�UHVSRQVLEOH�IRU�UHFUXLWPHQW�RI�
P\RVLQ�WR�WKH�EXG�QHFN��LQWHUDFWV�ZLWK�WKH�&�
WHUPLQDO�H[WHQVLRQV�RI�VHSWLQV�&GF��S�DQG�

6KV�S�DQG�ELQGV�0\R�S�WR�SURPRWH�
F\WRNLQHVLV�
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3URWHLQ�LQYROYHG�LQ�UHJXODWLRQ�RI�VWHURO�
ELRV\QWKHVLV��VSHFLILFDOO\�VWDELOL]HV�+PJ�S��
RQH�RI�WZR�+0*�&R$�LVRHQ]\PHV�WKDW�
FDWDO\]H�WKH�UDWH�OLPLWLQJ�VWHS�LQ�VWHURO�

ELRV\QWKHVLV��KRPRORJ�RI�PDPPDOLDQ�,16,*�
SURWHLQV��16*��KDV�D�SDUDORJ��16*���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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7UDQVFULSWLRQ�IDFWRU��DFWLYDWHV�WUDQVFULSWLRQ�RI�
VWUHVV�UHVSRQVH�JHQHV��QXFOHDU�ORFDOL]DWLRQ�LV�
SRVLWLYHO\�UHJXODWHG�E\�FDOFLQHXULQ�PHGLDWHG�
GHSKRVSKRU\ODWLRQ��UDSLGO\�ORFDOL]HV�WR�WKH�
QXFOHXV�XQGHU�EOXH�OLJKW�VWUHVV��FDQ�EH�
DFWLYDWHG�LQ�VWRFKDVWLF�SXOVHV�RI�QXFOHDU�
ORFDOL]DWLRQ�LQ�UHVSRQVH�WR�FDOFLXP�
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1$'�GHSHQGHQW�JO\FHURO���SKRVSKDWH�
GHK\GURJHQDVH��NH\�HQ]\PH�RI�JO\FHURO�

V\QWKHVLV��HVVHQWLDO�IRU�JURZWK�XQGHU�RVPRWLF�
VWUHVV��H[SUHVVLRQ�UHJXODWHG�E\�KLJK�

RVPRODULW\�JO\FHURO�UHVSRQVH�SDWKZD\��SURWHLQ�
DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�'1$�

UHSOLFDWLRQ�VWUHVV��FRQVWLWXWLYHO\�LQDFWLYDWHG�YLD�
SKRVSKRU\ODWLRQ�E\�WKH�SURWHLQ�NLQDVHV�<SN�S�
DQG�<SN�S��GHSKRVSKRU\ODWLRQ�LQFUHDVHV�
FDWDO\WLF�DFWLYLW\��IRUPV�D�KHWHURGLPHU�ZLWK�
3QF�S�WR�IDFLOLWDWH�LWV�SHUR[LVRPDO�LPSRUW�
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5(*��

5HJXODWRU\�VXEXQLW�RI�W\SH���SURWHLQ�
SKRVSKDWDVH�*OF�S��LQYROYHG�LQ�QHJDWLYH�
UHJXODWLRQ�RI�JOXFRVH�UHSUHVVLEOH�JHQHV��

LQYROYHG�LQ�UHJXODWLRQ�RI�WKH�
QXFOHRF\WRSODVPLF�VKXWWOLQJ�RI�+[N�S��5(*��
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KDV�D�SDUDORJ��5(*���WKDW�DURVH�IURP�WKH�
ZKROH�JHQRPH�GXSOLFDWLRQ�
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3URWHLQ�RI�XQNQRZQ�IXQFWLRQ��KDV�D�&8(�
GRPDLQ�WKDW�ELQGV�XELTXLWLQ��ZKLFK�PD\�

IDFLOLWDWH�LQWUDPROHFXODU�PRQRXELTXLWLQDWLRQ��
&8(��KDV�D�SDUDORJ��&8(���WKDW�DURVH�IURP�

WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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&RPSRQHQW�RI�HLVRVRPH�UHTXLUHG�IRU�SURSHU�
HLVRVRPH�DVVHPEO\��SUHFHGHV�3LO�S�/VS�S�
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(SVLQ�OLNH�SURWHLQ�LQYROYHG�LQ�HQGRF\WRVLV�DQG�
DFWLQ�SDWFK�DVVHPEO\��IXQFWLRQDOO\�UHGXQGDQW�
ZLWK�(QW�S��ELQGV�FODWKULQ�YLD�D�FODWKULQ�
ELQGLQJ�GRPDLQ�PRWLI�DW�&�WHUPLQXV��

UHORFDOL]HV�IURP�EXG�QHFN�WR�F\WRSODVP�XSRQ�
'1$�UHSOLFDWLRQ�VWUHVV��(17��KDV�D�SDUDORJ��
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GXSOLFDWLRQ�
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6XEXQLW�RI�D�KHWHURGLPHULF�1&��WUDQVFULSWLRQ�
UHJXODWRU�FRPSOH[��FRPSOH[�ELQGV�WR�7%3�DQG�

FDQ�UHSUHVV�WUDQVFULSWLRQ�E\�SUHYHQWLQJ�
SUHLQLWLDWLRQ�FRPSOH[�DVVHPEO\�RU�VWLPXODWH�
DFWLYDWHG�WUDQVFULSWLRQ��KRPRORJRXV�WR�KXPDQ�

1&�EHWD��FRPSOH[�DOVR�LQFOXGHV�%XU�S�
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3URWHLQ�UHTXLUHG�IRU�LQLWLDWLRQ�RI�*��SURJUDP��
SUHYHQWV�GHJUDGDWLRQ�RI�QXWULHQW�UHJXODWHG�
P51$V�YLD�WKH��
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�P51$�GHFD\�SDWKZD\��
SKRVSKRU\ODWHG�E\�5LP��S��*)3�SURWHLQ�

ORFDOL]HV�WR�WKH�F\WRSODVP�DQG�QXFOHXV��,*2��
KDV�D�SDUDORJ��,*2���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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.QRZQ�

.LQDVH�
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3KRVSKDWDVHV� 5HIHUHQFHV�
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3\UXYDWH�NLQDVH��IXQFWLRQV�DV�D�
KRPRWHWUDPHU�LQ�JO\FRO\VLV�WR�FRQYHUW�

SKRVSKRHQROS\UXYDWH�WR�S\UXYDWH��WKH�LQSXW�
IRU�DHURELF��7&$�F\FOH��RU�DQDHURELF�

�JOXFRVH�IHUPHQWDWLRQ��UHVSLUDWLRQ��UHJXODWHG�
YLD�DOORVWHULF�DFWLYDWLRQ�E\�IUXFWRVH�

ELVSKRVSKDWH��&'&���KDV�D�SDUDORJ��3<.���
WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�
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7HWUDPHULF�SKRVSKRJO\FHUDWH�PXWDVH��
PHGLDWHV�WKH�FRQYHUVLRQ�RI���

SKRVSKRJO\FHUDWH�WR���SKRVSKRJO\FHUDWH�
GXULQJ�JO\FRO\VLV�DQG�WKH�UHYHUVH�UHDFWLRQ�
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*73�ELQGLQJ�SURWHLQ��UHJXODWHV�QLWURJHQ�
VWDUYDWLRQ�UHVSRQVH��VSRUXODWLRQ��DQG�
ILODPHQWRXV�JURZWK��IDUQHV\ODWLRQ�DQG�
SDOPLWR\ODWLRQ�UHTXLUHG�IRU�DFWLYLW\�DQG�

ORFDOL]DWLRQ�WR�SODVPD�PHPEUDQH��KRPRORJ�
RI�PDPPDOLDQ�5DV�SURWR�RQFRJHQHV��5$6��
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6�����7�����
7���� 7���� 61)�� � � ������������

����

+7%��

+LVWRQH�+�%��FRUH�KLVWRQH�SURWHLQ�UHTXLUHG�
IRU�FKURPDWLQ�DVVHPEO\�DQG�FKURPRVRPH�
IXQFWLRQ��QHDUO\�LGHQWLFDO�WR�+7%���5DG�S�
%UH�S�/JH�S�PHGLDWHG�XELTXLWLQDWLRQ�

UHJXODWHV�UHDVVHPEO\�DIWHU�'1$�UHSOLFDWLRQ��
WUDQVFULSWLRQDO�DFWLYDWLRQ��PHLRWLF�'6%�

IRUPDWLRQ�DQG�+��PHWK\ODWLRQ�
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+LVWRQH�+���FRUH�KLVWRQH�SURWHLQ�UHTXLUHG�
IRU�FKURPDWLQ�DVVHPEO\�DQG�FKURPRVRPH�
IXQFWLRQ��RQH�RI�WZR�LGHQWLFDO�KLVWRQH�
SURWHLQV��VHH�DOVR�++)����FRQWULEXWHV�WR�
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$VSDUW\O�W51$�V\QWKHWDVH��SULPDULO\�
F\WRSODVPLF��KRPRGLPHULF�HQ]\PH�WKDW�
FDWDO\]HV�WKH�VSHFLILF�DVSDUW\ODWLRQ�RI�
W51$�$VS���FODVV�,,�DPLQRDF\O�W51$�

V\QWKHWDVH��ELQGLQJ�WR�LWV�RZQ�P51$�PD\�
FRQIHU�DXWRUHJXODWLRQ��VKDUHV�ILYH�KLJKO\�
FRQVHUYHG�DPLQR�DFLGV�ZLWK�KXPDQ�WKDW�
ZKHQ�PXWDWHG�FDXVH�OHXNRHQFHSKDORSDWK\�
FKDUDFWHUL]HG�E\�K\SRP\HOLQDWLRQ�ZLWK�

EUDLQ�VWHP�DQG�VSLQDO�FRUG�LQYROYHPHQW�DQG�
OHJ�VSDVWLFLW\��+%6/��
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GXULQJ�JURZWK�RQ�JOXFRVH��UHSUHVVHV�
H[SUHVVLRQ�RI�+;.���*/.���LQGXFHV�

H[SUHVVLRQ�RI�LWV�RZQ�JHQH��DQWLDSRSWRWLF��
SKRVSKRU\ODWLRQ�GHSKRVSKRU\ODWLRQ�DW�6HU���
E\�NLQDVH�6QI�S��SKRVSKDWDVH�*OF�S�5HJ�S�
UHJXODWHV�QXFOHRF\WRSODVPLF�VKXWWOLQJ�RI�
+[N�S��IXQFWLRQV�GRZQVWUHDP�RI�6LW�S�LQ�

FRQWURO�RI�FHOO�F\FOH��PLWRFKRQGULDO�
IXQFWLRQ��R[LGDWLYH�VWUHVV�UHVLVWDQFH��
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IRU�FKURPDWLQ�DVVHPEO\�DQG�FKURPRVRPH�
IXQFWLRQ��RQH�RI�WZR�QHDUO\�LGHQWLFDO�

VXEW\SHV��VHH�DOVR�+7$����'1$�GDPDJH�
GHSHQGHQW�SKRVSKRU\ODWLRQ�E\�0HF�S�

IDFLOLWDWHV�'1$�UHSDLU��DFHW\ODWHG�E\�1DW�S��
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3ODVPD�PHPEUDQH�3��W\SH�+��$73DVH��
SXPSV�SURWRQV�RXW�RI�FHOO��PDMRU�UHJXODWRU�
RI�F\WRSODVPLF�S+�DQG�SODVPD�PHPEUDQH�
SRWHQWLDO��ORQJ�OLYHG�SURWHLQ�DV\PPHWULFDOO\�
GLVWULEXWHG�DW�SODVPD�PHPEUDQH�EHWZHHQ�
PRWKHU�FHOOV�DQG�EXGV��DFFXPXODWHV�DW�KLJK�
OHYHOV�LQ�PRWKHU�FHOOV�GXULQJ�DJLQJ��EXGV�
HPHUJH�ZLWK�YHU\�ORZ�OHYHOV�RI�3PD�S��
QHZERUQ�FHOOV�KDYH�ORZ�OHYHOV�RI�3PD�S��
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+VS��S�SOD\V�D�UROH�LQ�3PD�S�UHJXODWLRQ��
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&RPSRQHQW�RI�WKH�&&5��127�FRUH�
FRPSOH[��LQYROYHG�LQ�P51$�GHFDSSLQJ��
LQYROYHG�LQ�WUDQVFULSWLRQ�LQLWLDWLRQ�DQG�
HORQJDWLRQ�DQG�LQ�P51$�GHJUDGDWLRQ��
FRQVHUYHG�O\VLQH�LQ�KXPDQ�KRPRORJ�RI�
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LQLWLDWLRQ�RI�DOO�\HDVW�P51$V��ELQGV�WR�

P51$�FDS�DVVRFLDWHG�IDFWRUV��DQG�ELQGLQJ�
VWLPXODWHV�'HG�S�51$�GHSHQGHQW�$73DVH�
DFWLYLW\��PXWDWLRQ�LQ�KXPDQ�KRPRORJ�'%<�
LV�DVVRFLDWHG�ZLWK�PDOH�LQIHUWLOLW\��KXPDQ�
KRPRORJ�'';�;�FRPSOHPHQWV�GHG��QXOO�
PXWDWLRQ��'('��KDV�D�SDUDORJ��'%3���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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*O\FRJHQ�SKRVSKRU\ODVH�UHTXLUHG�IRU�WKH�
PRELOL]DWLRQ�RI�JO\FRJHQ��QRQ�HVVHQWLDO��
UHJXODWHG�E\�F\FOLF�$03�PHGLDWHG�
SKRVSKRU\ODWLRQ��SKRVSKRU\ODWLRQ�E\�
&GF��S�PD\�FRRUGLQDWHO\�UHJXODWH�

FDUERK\GUDWH�PHWDEROLVP�DQG�WKH�FHOO�F\FOH��
H[SUHVVLRQ�LV�UHJXODWHG�E\�VWUHVV�UHVSRQVH�
HOHPHQWV�DQG�E\�WKH�+2*�0$3�NLQDVH�

SDWKZD\�
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$03�DFWLYDWHG�6�7�SURWHLQ�NLQDVH��IRUPV�D�
FRPSOH[�ZLWK�6QI�S�DQG�PHPEHUV�RI�WKH�
6LS�S�6LS�S�*DO��S�IDPLO\��UHTXLUHG�IRU�
WUDQVFULSWLRQ�RI�JOXFRVH�UHSUHVVHG�JHQHV��

WKHUPRWROHUDQFH��VSRUXODWLRQ��DQG�
SHUR[LVRPH�ELRJHQHVLV��UHJXODWHV�

QXFOHRF\WRSODVPLF�VKXWWOLQJ�RI�+[N�S��
UHJXODWHV�ILODPHQWRXV�JURZWK�DQG�DFWV�DV�D�
QRQ�FDQRQLFDO�*()��DFWLYDWLQJ�$UI�S�GXULQJ�
LQYDVLYH�JURZWK��6802\ODWLRQ�E\�0PV��S�
LQKLELWV�LWV�IXQFWLRQ�DQG�WDUJHWV�6QI�S�IRU�
GHVWUXFWLRQ�YLD�WKH�6O[��6O[��8E�OLJDVH�
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SKRVSKRGLHVWHU�EDFNERQH�RI�ERWK�SRVLWLYHO\�
DQG�QHJDWLYHO\�VXSHUFRLOHG�'1$��FOHDYHV�
FRPSOHPHQWDU\�VWUDQGV��ORFDOL]HV�WR�D[LDO�
FRUHV�LQ�PHLRVLV��UHTXLUHG�IRU�UHSOLFDWLRQ�
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LPSOLFDWHG�LQ�FDQFHUV��DQG�FDQ�FRPSOHPHQW�
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5HJXODWRU\�VXEXQLW�RI�WKH�F\FOLF�$03�
GHSHQGHQW�SURWHLQ�NLQDVH��3.$���3.$�LV�D�
FRPSRQHQW�RI�D�VLJQDOLQJ�SDWKZD\�WKDW�
FRQWUROV�D�YDULHW\�RI�FHOOXODU�SURFHVVHV��
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3KRVSKDWLG\OVHULQH�V\QWKDVH��IXQFWLRQV�LQ�
SKRVSKROLSLG�ELRV\QWKHVLV��FDWDO\]HV�WKH�
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WUDQVFULSWLRQDOO\�UHSUHVVHG�E\�P\R�LQRVLWRO�
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UHTXLUHG�IRU�JOXFRVH�PHWDEROLVP��XQGHUJRHV�
HLWKHU�SURWHDVRPH�PHGLDWHG�RU�DXWRSKDJ\�
PHGLDWHG�GHJUDGDWLRQ�GHSHQGLQJ�RQ�JURZWK�
FRQGLWLRQV��JOXFRVH�VWDUYDWLRQ�UHVXOWV�LQ�
UHGLVWULEXWLRQ�WR�WKH�SHULSODVP��LQWHUDFWV�
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ULERVRPDO�VXEXQLW��KRPRORJRXV�WR�

PDPPDOLDQ�ULERVRPDO�SURWHLQ�6���QR�
EDFWHULDO�KRPRORJ��SKRVSKRU\ODWHG�RQ�6����
E\�<SN�S�LQ�D�725&��GHSHQGHQW�PDQQHU��
DQG�RQ�6����LQ�D�725&����GHSHQGHQW�
PDQQHU�E\�<SN�����S��536�%�KDV�D�

SDUDORJ��536�$��WKDW�DURVH�IURP�WKH�ZKROH�
JHQRPH�GXSOLFDWLRQ�
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*XDQLQH�QXFOHRWLGH�H[FKDQJH�IDFWRU��*()��
IRU�$'3�ULERV\ODWLRQ�IDFWRUV��LQYROYHG�LQ�
SUROLIHUDWLRQ�RI�WKH�*ROJL��LQWUD�*ROJL�

WUDQVSRUW�DQG�(5�WR�*ROJL�WUDQVSRUW��IRXQG�
LQ�WKH�F\WRSODVP�DQG�RQ�*ROJL�DVVRFLDWHG�
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$*&�IDPLO\�SURWHLQ�NLQDVH��IXQFWLRQDO�
RUWKRORJ�RI�PDPPDOLDQ�6��NLQDVH��

SKRVSKRU\ODWHG�E\�7RU�S�DQG�UHTXLUHG�IRU�
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LQWR�*��SKDVH��LQYROYHG�LQ�WUDQVDFWLYDWLRQ�RI�
RVPRVWUHVV�UHVSRQVLYH�JHQHV��UHJXODWHV�*��
SURJUHVVLRQ��F$3.�DFWLYLW\�DQG�QLWURJHQ�
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3KRVSKRSURWHLQ�RI�WKH�P51$�FDS�ELQGLQJ�
FRPSOH[��LQYROYHG�LQ�WUDQVODWLRQDO�FRQWURO��
UHSUHVVRU�RI�FDS�GHSHQGHQW�WUDQVODWLRQ�

LQLWLDWLRQ��FRPSHWHV�ZLWK�H,)�*�IRU�ELQGLQJ�
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6HULQH�WKUHRQLQH�SURWHLQ�NLQDVH�LQYROYHG�LQ�
UHJXODWLRQ�RI�H[RF\WRVLV��ORFDOL]HV�WR�WKH�
F\WRSODVPLF�IDFH�RI�WKH�SODVPD�PHPEUDQH��
.,1��KDV�D�SDUDORJ��.,1���WKDW�DURVH�IURP�

WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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6HULQH�WKUHRQLQH�SURWHLQ�NLQDVH�LQYROYHG�LQ�
UHJXODWLRQ�RI�H[RF\WRVLV��ORFDOL]HV�WR�WKH�
F\WRSODVPLF�IDFH�RI�WKH�SODVPD�PHPEUDQH��
.,1��KDV�D�SDUDORJ��.,1���WKDW�DURVH�IURP�

WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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'1$�ELQGLQJ�SURWHLQ�ZLWK�SRVVLEOH�
FKURPDWLQ�UHRUJDQL]LQJ�DFWLYLW\��LQYROYHG�LQ�
WUDQVFULSWLRQDO�DFWLYDWLRQ��JHQH�VLOHQFLQJ��

DQG�'1$�UHSOLFDWLRQ�DQG�UHSDLU�
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6HULQH�WKUHRQLQH�SURWHLQ�NLQDVH��FRPSRQHQW�
RI�D�JOXFRVH�VHQVLQJ�V\VWHP�WKDW�LQKLELWV�
JURZWK�LQ�UHVSRQVH�WR�JOXFRVH�DYDLODELOLW\��

XSRQ�QXWULHQW�GHSULYDWLRQ�<DN�S�
SKRVSKRU\ODWHV�3RS�S�WR�UHJXODWH�P51$�
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GHDGHQ\ODWLRQ��WKH�FR�UHSUHVVRU�&UI�S�WR�
LQKLELW�WUDQVFULSWLRQ�RI�ULERVRPDO�JHQHV��DQG�
WKH�VWUHVV�UHVSRQVLYH�WUDQVFULSWLRQ�IDFWRUV�
+VI�S�DQG�0VQ�S��QXFOHDU�ORFDOL]DWLRQ�
QHJDWLYHO\�UHJXODWHG�E\�WKH�5DV�3.$�
VLJQDOLQJ�SDWKZD\�LQ�WKH�SUHVHQFH�RI�

JOXFRVH�
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)*�QXFOHRSRULQ�FRPSRQHQW�RI�FHQWUDO�FRUH�
RI�WKH�QXFOHDU�SRUH�FRPSOH[��DOVR�SDUW�RI�WKH�
QXFOHDU�SRUH�FRPSOH[��13&��QXFOHDU�EDVNHW��
FRQWULEXWHV�GLUHFWO\�WR�QXFOHRF\WRSODVPLF�
WUDQVSRUW�DQG�PDLQWHQDQFH�RI�WKH�13&�
SHUPHDELOLW\�EDUULHU��IRXQG�LQ�VWDEOH�

FRPSOH[�ZLWK�1XS��S��*OH�S�DQG�WZR�RWKHU�
)*�QXFOHRSRULQV��1XS���S�DQG�1XS���S���
DOVR�IRXQG�LQ�VWDEOH�FRPSOH[�ZLWK�1LF��S�
DQG�WZR�RWKHU�)*�QXFOHRSURWHLQV��1XS��S�

DQG�1XS��S��
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*HQHUDO�WUDQVFULSWLRQDO�FR�UHSUHVVRU��DFWV�
WRJHWKHU�ZLWK�7XS�S��DOVR�DFWV�DV�SDUW�RI�D�
WUDQVFULSWLRQDO�FR�DFWLYDWRU�FRPSOH[�WKDW�

UHFUXLWV�WKH�6:,�61)�DQG�6$*$�FRPSOH[HV�
WR�SURPRWHUV��FDQ�IRUP�WKH�SULRQ�>2&7�@�
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$FWLQ�ELQGLQJ�SURWHLQ�RI�WKH�FRUWLFDO�DFWLQ�
F\WRVNHOHWRQ��LPSRUWDQW�IRU�DFWLYDWLRQ�RI�WKH�
$US����FRPSOH[�WKDW�SOD\V�D�NH\�UROH�DFWLQ�
LQ�F\WRVNHOHWRQ�RUJDQL]DWLRQ��LQKLELWV�
EDUEHG�HQG�DFWLQ�ILODPHQW�HORQJDWLRQ��
SKRVSKRU\ODWLRQ�ZLWKLQ�LWV�3UROLQH�5LFK�
5HJLR��PHGLDWHG�E\�&GF��S�DQG�3KR��S��
SURWHFWV�$ES�S�IURP�SURWHRO\VLV�PHGLDWHG�
E\�LWV�RZQ�3(67�VHTXHQFHV��PDPPDOLDQ�
KRPRORJ�RI�+,3�����KHPDWRSRLHWLF�

SURJHQLWRU�NLQDVH���>+3.�@�LQWHUDFWLQJ�
SURWHLQ�RI����N'D��
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6PDOO�KHDW�VKRFN�SURWHLQ��V+63��ZLWK�
FKDSHURQH�DFWLYLW\��IRUPV�KROORZ��VSKHUH�
VKDSHG�ROLJRPHUV�WKDW�VXSSUHVV�XQIROGHG�

SURWHLQV�DJJUHJDWLRQ��ORQJ�OLYHG�SURWHLQ�WKDW�
LV�SUHIHUHQWLDOO\�UHWDLQHG�LQ�PRWKHU�FHOOV�DQG�
IRUPV�F\WRSODVPLF�IRFL��ROLJRPHU�DFWLYDWLRQ�

UHTXLUHV�KHDW�LQGXFHG�FRQIRUPDWLRQDO�
FKDQJH��DOVR�KDV�P51$�ELQGLQJ�DFWLYLW\�
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6XEXQLW�%�RI�9��SHULSKHUDO�PHPEUDQH�
GRPDLQ�RI�YDFXRODU�+��$73DVH��

HOHFWURJHQLF�SURWRQ�SXPS�IRXQG�WKURXJKRXW�
WKH�HQGRPHPEUDQH�V\VWHP��FRQWDLQV�

QXFOHRWLGH�ELQGLQJ�VLWHV��DOVR�GHWHFWHG�LQ�WKH�
F\WRSODVP��SURWHLQ�DEXQGDQFH�LQFUHDVHV�LQ�
UHVSRQVH�WR�'1$�UHSOLFDWLRQ�VWUHVV��KXPDQ�

KRPRORJ�$73�9�%���LPSOLFDWHG�LQ�
DXWRVRPDO�UHFHVVLYH�GLVWDO�UHQDO�WXEXODU�

DFLGRVLV��57$��ZLWK�VHQVRULQHXUDO�GHDIQHVV��
FRPSOHPHQWV�\HDVW�QXOO�PXWDQW�
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(��DOSKD�VXEXQLW�RI�WKH�S\UXYDWH�
GHK\GURJHQDVH��3'+��FRPSOH[��FDWDO\]HV�
WKH�GLUHFW�R[LGDWLYH�GHFDUER[\ODWLRQ�RI�
S\UXYDWH�WR�DFHW\O�&R$��SKRVSKRU\ODWHG��
UHJXODWHG�E\�JOXFRVH��3'+�FRPSOH[�LV�

FRQFHQWUDWHG�LQ�VSRWV�ZLWKLQ�WKH�
PLWRFKRQGULDO�PDWUL[��RIWHQ�QHDU�WKH�

(50(6�FRPSOH[�DQG�QHDU�SHUR[LVRPHV�
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0LWRFKRQGULDO�RXWHU�PHPEUDQH�SURWHLQ�RI�
XQNQRZQ�IXQFWLRQ��PDMRU�FRQVWLWXHQW�RI�WKH�

RXWHU�PHPEUDQH��H[WHQGLQJ�LQWR�WKH�
LQWHUPHPEUDQH�VSDFH��LQWHUDFWV�ZLWK�SRULQ�
�3RU�S��DQG�ZLWK�2P��S��LPSRUWHG�YLD�WKH�
SUHVHTXHQFH�SDWKZD\�LQYROYLQJ�WKH�720�
DQG�7,0���FRPSOH[HV��WKHQ�DVVHPEOHG�LQ�
WKH�RXWHU�PHPEUDQH�E\�0LP�S��SURWHLQ�
DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�'1$�

UHSOLFDWLRQ�VWUHVV�
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$3�$�SKRVSKRU\ODVH��ELIXQFWLRQDO�
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QXFOHRVLG\O��WHWUDSKRVSKDWHV��FDWDO\]HV�
SKRVSKRURO\VLV�RI�GLQXFOHRVLGH�

ROLJRSKRVSKDWHV��FOHDYLQJ�VXEVWUDWHV
�
DOSKD�EHWD�DQK\GULGH�ERQG�DQG�LQWURGXFLQJ�

3L�LQWR�WKH�EHWD�SRVLWLRQ�RI�WKH�
FRUUHVSRQGLQJ�1'3�IRUPHG��SURWHLQ�

DEXQGDQFH�LQFUHDVHV�XQGHU�'1$�UHSOLFDWLRQ�
VWUHVV��$3$��KDV�D�SDUDORJ��$3$���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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$OSKD�VXEXQLW�RI�KHWHURRFWDPHULF�
SKRVSKRIUXFWRNLQDVH��LQYROYHG�LQ�

JO\FRO\VLV��LQGLVSHQVDEOH�IRU�DQDHURELF�
JURZWK��DFWLYDWHG�E\�IUXFWRVH�����

ELVSKRVSKDWH�DQG�$03��PXWDWLRQ�LQKLELWV�
JOXFRVH�LQGXFWLRQ�RI�FHOO�F\FOH�UHODWHG�JHQHV�
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%HWD�VXEXQLW�RI�KHWHURRFWDPHULF�
SKRVSKRIUXFWRNLQDVH��LQYROYHG�LQ�

JO\FRO\VLV��LQGLVSHQVDEOH�IRU�DQDHURELF�
JURZWK��DFWLYDWHG�E\�IUXFWRVH�����

ELVSKRVSKDWH�DQG�$03��PXWDWLRQ�LQKLELWV�
JOXFRVH�LQGXFWLRQ�RI�FHOO�F\FOH�UHODWHG�JHQHV�
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DVVRFLDWHV�ZLWK�WKH�H[RF\VW��YLD�H[RF\VW�
VXEXQLW�6HF��S��RQ�VHFUHWRU\�YHVLFOHV�
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*73DVH�DFWLYDWLQJ�SURWHLQ��*$3��IRU�
5KR�S��UHJXODWRU�RI�D�7RU�S�PHGLDWHG��
5KR�S�*73DVH�VZLWFK�WKDW�FRQWUROV�

RUJDQL]DWLRQ�RI�WKH�DFWLQ�F\WRVNHOHWRQ��
QHJDWLYH�UHJXODWRU�RI�WKH�5+2��3.&��

0$3.�FHOO�LQWHJULW\��&:,��DQG�PHPEUDQH�
IOXLGLW\�KRPHRVWDVLV�VLJQDOLQJ�SDWKZD\V��
SRWHQWLDO�&GF��S�VXEVWUDWH��6$&��KDV�D�
SDUDORJ��%$*���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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&\FOLQ�GHSHQGHQW�NLQDVH��&'.��LQKLELWRU��
UHJXODWHV�3KR��S�3KR��S�DQG�3FO�S�

3KR��S�F\FOLQ�&'.�FRPSOH[HV�LQ�UHVSRQVH�
WR�SKRVSKDWH�OHYHOV��LQKLELWRU\�DFWLYLW\�IRU�
3KR��S�3KR��S�UHTXLUHV�P\R�'�LQRVLWRO�
KHSWDNLVSKRVSKDWH��,3���JHQHUDWHG�E\�

9LS�S��UHODWLYH�GLVWULEXWLRQ�WR�WKH�QXFOHXV�
LQFUHDVHV�XSRQ�'1$�UHSOLFDWLRQ�VWUHVV�
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*�SURWHLQ�EHWD�VXEXQLW��IRUPV�D�GLPHU�ZLWK�
6WH��S�WR�DFWLYDWH�PDWLQJ�VLJQDOLQJ�

SDWKZD\��IRUPV�KHWHURWULPHU�ZLWK�*SD�S�
DQG�6WH��S�WR�GDPSHQ�VLJQDOLQJ��

SKHURPRQH�LQGXFHG�SKRVSKRU\ODWLRQ�SOD\V�
FULWLFDO�UROH�LQ�FKHPRWURSLVP��PD\�UHFUXLW�
5KR�S�WR�SRODUL]HG�JURZWK�VLWH�GXULQJ�

PDWLQJ��FRQWDLQV�:'���UHSHDWV�
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3HSWLG\O�SURO\O�FLV�WUDQV�LVRPHUDVH��33,DVH���
ELQGV�WR�WKH�GUXJV�).����DQG�UDSDP\FLQ��
DOVR�ELQGV�WR�WKH�QRQKLVWRQH�FKURPDWLQ�

ELQGLQJ�SURWHLQ�+PR�S�DQG�PD\�UHJXODWH�LWV�
DVVHPEO\�RU�IXQFWLRQ��1�WHUPLQDOO\�
SURSLRQ\ODWHG�LQ�YLYR��PXWDWLRQ�LV�

IXQFWLRQDOO\�FRPSOHPHQWHG�E\�KXPDQ�
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$OSKD�VXEXQLW�RI�WKH�WUDQVODWLRQ�LQLWLDWLRQ�
IDFWRU�H,)���H,)��LV�LQYROYHG�LQ�
LGHQWLILFDWLRQ�RI�WKH�VWDUW�FRGRQ��

SKRVSKRU\ODWLRQ�RI�6HU���LV�UHTXLUHG�IRU�
UHJXODWLRQ�RI�WUDQVODWLRQ�E\�LQKLELWLQJ�WKH�

H[FKDQJH�RI�*'3�IRU�*73��SURWHLQ�
DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�'1$�

UHSOLFDWLRQ�VWUHVV�
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)*�QXFOHRSRULQ�FRPSRQHQW�RI�FHQWUDO�FRUH�
RI�WKH�QXFOHDU�SRUH�FRPSOH[��FRQWULEXWHV�

GLUHFWO\�WR�QXFOHRF\WRSODVPLF�WUDQVSRUW�DQG�
PDLQWHQDQFH�RI�WKHQXFOHDU�SRUH�FRPSOH[�
�13&��SHUPHDELOLW\�EDUULHU��SRVVLEOH�

NDU\RSKHULQ�UHOHDVH�IDFWRU�WKDW�DFFHOHUDWHV�
UHOHDVH�RI�NDU\RSKHULQ�FDUJR�FRPSOH[HV�

DIWHU�WUDQVSRUW�DFURVV�13&��ERWK�183��DQG�
183���DUH�KRPRORJRXV�WR�KXPDQ�183����
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'XDO�VSHFLILFLW\�VHU�WKU�DQG�W\URVLQH�SURWHLQ�
NLQDVH��UROHV�LQ�FKURPRVRPH�VHJUHJDWLRQ��

PHLRWLF�HQWU\��JHQRPH�VWDELOLW\��
SKRVSKRU\ODWLRQ�GHSHQGHQW�SURWHLQ�

GHJUDGDWLRQ��5FQ�S�DQG�&GF�S���LQKLELWLRQ�
RI�SURWHLQ�NLQDVH�$��WUDQVFULSWLRQDO�
UHJXODWLRQ��LQKLELWLRQ�RI�51$�SRO�,,,��
FDOFLXP�VWUHVV�DQG�LQKLELWLRQ�RI�&OE�S�

&GF��S�DIWHU�QXFOHDU�GLYLVLRQ��0&.��KDV�D�
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&RPSRQHQW�RI�ERWK�WKH�5SG�6�DQG�5SG�/�
KLVWRQH�GHDFHW\ODVH�FRPSOH[HV��LQYROYHG�LQ�
WUDQVFULSWLRQDO�UHSUHVVLRQ�DQG�DFWLYDWLRQ�RI�
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3ODVPD�PHPEUDQH�SURWHLQ�LQYROYHG�LQ�
PDLQWDLQLQJ�PHPEUDQH�RUJDQL]DWLRQ��

LQYROYHG�LQ�PDLQWDLQLQJ�RUJDQL]DWLRQ�GXULQJ�
VWUHVV�FRQGLWLRQV��LQGXFHG�E\�KHDW�VKRFN��
R[LGDWLYH�VWUHVV��RVPRVWUHVV��VWDWLRQDU\�

SKDVH��JOXFRVH�GHSOHWLRQ��ROHDWH�DQG�DOFRKRO��
SURWHLQ�DEXQGDQFH�LQFUHDVHG�LQ�UHVSRQVH�WR�

'1$�UHSOLFDWLRQ�VWUHVV�DQG�GLHWDU\�
UHVWULFWLRQ��UHJXODWHG�E\�WKH�+2*�DQG�5DV�
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6LJQDO�WUDQVGXFLQJ�0(.�NLQDVH��LQYROYHG�LQ�
SKHURPRQH�UHVSRQVH�DQG�

SVHXGRK\SKDO�LQYDVLYH�JURZWK�SDWKZD\V�
ZKHUH�LW�SKRVSKRU\ODWHV�6WH�S��DQG�WKH�KLJK�

RVPRODULW\�UHVSRQVH�SDWKZD\��YLD�
SKRVSKRU\ODWLRQ�RI�3EV�S��UHJXODWHG�E\�
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KLVWRQHV�WR�WKH�QXFOHXV��UHTXLUHG�IRU�WKH�

UHJXODWLRQ�RI�PLFURWXEXOH�G\QDPLFV�GXULQJ�
PLWRVLV��LQWHUDFWV�ZLWK�PLWRWLF�F\FOLQ�&OE�S��

FRQWUROV�EXG�PRUSKRJHQHVLV��
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)DWW\�DFLG�HORQJDVH��LQYROYHG�LQ�
VSKLQJROLSLG�ELRV\QWKHVLV��DFWV�RQ�IDWW\�
DFLGV�RI�XS�WR����FDUERQV�LQ�OHQJWK��

PXWDWLRQV�KDYH�UHJXODWRU\�HIIHFWV�RQ�����
EHWD�JOXFDQ�V\QWKDVH��YDFXRODU�$73DVH��DQG�
WKH�VHFUHWRU\�SDWKZD\��(/2��KDV�D�SDUDORJ��
(/2���WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�

GXSOLFDWLRQ��OHWKDOLW\�RI�WKH�HOR��HOR��GRXEOH�
QXOO�PXWDWLRQ�LV�IXQFWLRQDOO\�FRPSOHPHQWHG�
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PHGLDWHG�(5�WR�*ROJL�WUDQVSRUW��ELQGV�
PHPEUDQHV�DQG�IXQFWLRQV�GXULQJ�YHVLFOH�
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1HJDWLYH�UHJXODWRU�RI�WKH�+����$73DVH�
3PD�S��VWUHVV�UHVSRQVLYH�SURWHLQ��

K\GURSKRELF�SODVPD�PHPEUDQH�ORFDOL]HG��
LQGXFHG�E\�KHDW�VKRFN��HWKDQRO�WUHDWPHQW��
ZHDN�RUJDQLF�DFLG��JOXFRVH�OLPLWDWLRQ��DQG�

HQWU\�LQWR�VWDWLRQDU\�SKDVH�
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GXULQJ�KHDW�VWUHVV��DQG�WHORPHUDVH�
UHJXODWLRQ��PRELOL]HV�PHPEUDQH�DQFKRUHG�

WUDQVFULSWLRQ�IDFWRUV�E\�UHJXODWHG�
8E�SURWHDVRPH�GHSHQGHQW�SURFHVVLQJ�
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6HULQH�WKUHRQLQH�SURWHLQ�SKRVSKDWDVH�=��
LVRIRUP�RI�3S]�S��LQYROYHG�LQ�UHJXODWLRQ�RI�
SRWDVVLXP�WUDQVSRUW��ZKLFK�DIIHFWV�RVPRWLF�

VWDELOLW\��FHOO�F\FOH�SURJUHVVLRQ��DQG�
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LQDSSURSULDWH�WHORPHUH�UHFRPELQDWLRQ��DQG�
XSRQ�WHORPHUH�XQFDSSLQJ��SUHYHQWV�FHOO�
SUROLIHUDWLRQ�E\�D�FKHFNSRLQW�LQGHSHQGHQW�
SDWKZD\��LQ�FRQFHUW�ZLWK�6JV�S�7RS�S�

5PL�S��VWLPXODWHV�'1$�
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3KR��S�NLQDVHV�DV�ZHOO�DV�E\�WKH�*DF�S�
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SODVPD�PHPEUDQH�XSRQ�'1$�UHSOLFDWLRQ�
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6SW�S��S��'6,)��WUDQVFULSWLRQ�HORQJDWLRQ�
IDFWRU�FRPSOH[�VXEXQLW��WKH�6SW����FRPSOH[�
ELQGV�WR�VV51$�LQ�D�VHTXHQFH�VSHFLILF�

PDQQHU��DQG�LQ�FRQFHUW�ZLWK�51$3�,�DQG�,,�
KDV�PXOWLSOH�UROHV�UHJXODWLQJ�WUDQVFULSWLRQDO�

HORQJDWLRQ��51$�SURFHVVLQJ��TXDOLW\�
FRQWURO��DQG�WUDQVFULSWLRQ�FRXSOHG�UHSDLU��
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7��� 6���� %85���
6*9��

� � ����

� � � 6���� %85���
6*9��

� � ����

� � � 6���� %85���
6*9��

� � ����

� � � 6���� %85���
6*9��

� � ����

� � � 6���� %85���
6*9��

� � ����

� � � 6���� %85���
6*9��

� � ����

� � � 6���� %85���
6*9��

� � ����



����
�

� � � 6���� %85���
6*9��

� � ����

� � � 6����� %85���
6*9��

� � ����

� � � 6����� %85���
6*9��

� � ���������

� � � 6����� %85���
6*9��

� � ����������
����

� � � 6����� %85���
6*9��

� � ����������
���������

� � � 6����� %85���
6*9��

� � ����������
����

� � � 6����� %85���
6*9��

� � ����������
����

� � � 6����� %85���
6*9��

� � ����������
����
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7UDQVFULSWLRQ�IDFWRU�LQYROYHG�LQ�JOXFRVH�
UHSUHVVLRQ��VHTXHQFH�VSHFLILF�'1$�ELQGLQJ�
SURWHLQ�FRQWDLQLQJ�WZR�&\V�+LV��]LQF�ILQJHU�
PRWLIV��UHJXODWHG�E\�WKH�61)��NLQDVH�DQG�

WKH�*/&��SKRVSKDWDVH��UHJXODWHV�
ILODPHQWRXV�JURZWK�DORQJ�ZLWK�0LJ�S�LQ�
UHVSRQVH�WR�JOXFRVH�GHSOHWLRQ��DFWLYDWHG�LQ�
VWRFKDVWLF�SXOVHV�RI�QXFOHDU�ORFDOL]DWLRQ��
VKXWWOLQJ�EHWZHHQ�F\WRVRO�DQG�QXFOHXV�

GHSHQGLQJ�RQ�H[WHUQDO�JOXFRVH�OHYHOV�DQG�LWV�
SKRVSKRU\ODWLRQ�VWDWH�
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)81���

1RQ�HVVHQWLDO�SURWHLQ�RI�XQNQRZQ�IXQFWLRQ��
H[SUHVVLRQ�LQGXFHG�LQ�UHVSRQVH�WR�KHDW�

VWUHVV��)81���KDV�D�SDUDORJ��<25���:��
WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�

GXSOLFDWLRQ�

7�����6�����
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5HJXODWRU\�VXEXQLW�IRU�*OF�S�W\SH���SURWHLQ�
SKRVSKDWDVH��33����WHWKHUV�*OF�S�WR�*V\�S�
JO\FRJHQ�V\QWKDVH��ELQGV�+VI�S�KHDW�VKRFN�
WUDQVFULSWLRQ�IDFWRU��UHTXLUHG�IRU�LQGXFWLRQ�
RI�VRPH�+6)�UHJXODWHG�JHQHV�XQGHU�KHDW�
VKRFN��*$&��KDV�D�SDUDORJ��3,*���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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+55���

&RQVHUYHG�FDVHLQ�NLQDVH��UHJXODWHV�GLYHUVH�
HYHQWV�LQFOXGLQJ��YHVLFXODU�WUDIILF��'1$�
UHSDLU��WKH�&97�SDWKZD\��PRQRSRODU�

DWWDFKPHQW�RI�VLVWHU�NLQHWRFKRUHV�DW�PHLRVLV�
,��DQG�ULERVRPDO�VXEXQLW�ELRJHQHVLV��

PRQRSROLQ�VXEXQLW��ELQGV�WKH�51$3,,�&7'��
SKRVSKRU\ODWHV�&23,,�FRDW�VXEXQLWV��
LQWHUDFWV�ZLWK�6LW�S�SKRVSKDWDVH��

DQWDJRQL]HV�FDOFLQHXULQ�VLJQDOLQJ��UHGXFLQJ�
QXFOHDU�DFFXPXODWLRQ�RI�&U]�S��

SKRVSKRU\ODWHV�'VQ�S��WKH�NLQHWRFKRUH�
UHFHSWRU�IRU�PRQRSROLQ��KRPRORJ�RI�

PDPPDOLDQ�&.�GHOWD�
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�������SURWHLQ��PDMRU�LVRIRUP��FRQWUROV�
SURWHRPH�DW�SRVW�WUDQVFULSWLRQDO�OHYHO��ELQGV�
SURWHLQV�DQG�'1$��LQYROYHG�LQ�UHJXODWLRQ�RI�
H[RF\WRVLV��YHVLFOH�WUDQVSRUW��5DV�0$3.�

DQG�UDSDP\FLQ�VHQVLWLYH�VLJQDOLQJ��
DJJUHVRPH�IRUPDWLRQ��VSLQGOH�SRVLWLRQ�

FKHFNSRLQW��SURWHLQ�LQFUHDVHV�LQ�DEXQGDQFH�
DQG�UHODWLYH�GLVWULEXWLRQ�WR�WKH�QXFOHXV�
LQFUHDVHV�XSRQ�'1$�UHSOLFDWLRQ�VWUHVV��

DQWLDSRSWRWLF�JHQH�VLPLODU�WR�KXPDQ���������
%0+��KDV�D�SDUDORJ��%0+���WKDW�DURVH�

IURP�ZKROH�JHQRPH�GXSOLFDWLRQ�

7�����7�����
6�����6�����

6����
6���� +55��� � � �������������

���������



����
�

%(0��

3URWHLQ�FRQWDLQLQJ�6+��GRPDLQV��LQYROYHG�
LQ�HVWDEOLVKLQJ�FHOO�SRODULW\�DQG�

PRUSKRJHQHVLV��IXQFWLRQV�DV�D�VFDIIROG�
SURWHLQ�IRU�FRPSOH[HV�WKDW�LQFOXGH�&GF��S��

6WH�S��6WH��S��DQG�5VU�S�
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3URWHLQ�LQYROYHG�LQ�'1$�UHSOLFDWLRQ��
FRPSRQHQW�RI�WKH�0FP����KH[DPHULF�

KHOLFDVH�FRPSOH[�WKDW�ELQGV�FKURPDWLQ�DV�D�
SDUW�RI�WKH�SUH�UHSOLFDWLYH�FRPSOH[��UHODWLYH�
GLVWULEXWLRQ�WR�WKH�QXFOHXV�LQFUHDVHV�XSRQ�

'1$�UHSOLFDWLRQ�VWUHVV�
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=,3��

7UDQVYHUVH�ILODPHQW�SURWHLQ�RI�WKH�
V\QDSWRQHPDO�FRPSOH[��UHTXLUHG�IRU�QRUPDO�
OHYHOV�RI�PHLRWLF�UHFRPELQDWLRQ�DQG�SDLULQJ�
EHWZHHQ�KRPRORJRXV�FKURPRVRPH�GXULQJ�
PHLRVLV��UHTXLUHG�IRU�PHLRWLF�UHFRPELQDWLRQ�
EHWZHHQ�QRQ�DOOHOF�VLWHV��SRWHQWLDO�&GF��S�

VXEVWUDWH�
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PHGLDWH�UHVLVWDQFH�WR�RWKHU�FHOOXODU�VWUHVVHV��
SKRVSKRU\ODWHG�DQG�DFWLYDWHG�E\�&GF��S�DW�
WKH�*��6�SKDVH�WUDQVLWLRQ�WR�FRRUGLQDWHO\�
UHJXODWH�FDUERK\GUDWH�PHWDEROLVP�DQG�WKH�
FHOO�F\FOH��LQKLELWHG�E\�'FV�S��17+��KDV�D�
SDUDORJ��17+���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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$OSKD���VXEXQLW�RI�WKH���6�SURWHDVRPH��

LQYROYHG�LQ�XELTXLWLQ�GHSHQGHQW�FDWDEROLVP��
KXPDQ�KRPRORJ�LV�VXEXQLW�]HWD�
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&RPSRQHQW�RI�WKH�VHSWLQ�ULQJ�WKDW�LV�
UHTXLUHG�IRU�F\WRNLQHVLV��VHSWLQV�DUH�*73�
ELQGLQJ�SURWHLQV�WKDW�DVVHPEOH�ZLWK�RWKHU�
VHSWLQV�LQWR�URG�OLNH�FRPSOH[HV�WKDW�FDQ�
DVVRFLDWH�ZLWK�RWKHU�URGV�WR�IRUP�ILODPHQW�
SRO\PHUV��VHSWLQ�ULQJV�DW�WKH�PRWKHU�EXG�
QHFN�DFW�DV�VFDIIROGV�IRU�UHFUXLWLQJ�IDFWRUV�
QHHGHG�IRU�FHOO�GLYLVLRQ�DQG�DV�EDUULHUV�WR�
SUHYHQW�GLIIXVLRQ�RI�VSHFLILF�SURWHLQV�
EHWZHHQ�PRWKHU�DQG�GDXJKWHU�FHOOV�
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0LWRJHQ�DFWLYDWHG�SURWHLQ�NLQDVH�LQYROYHG�
LQ�RVPRUHJXODWLRQ��FRQWUROV�JOREDO�

UHDOORFDWLRQ�RI�51$3,,�GXULQJ�RVPRWLF�
VKRFN��PHGLDWHV�UHFUXLWPHQW�DFWLYDWLRQ�RI�
51$3,,�DW�+RW�S�GHSHQGHQW�SURPRWHUV��
ELQGV�FDOPRGXOLQ��VWLPXODWHV�DQWLVHQVH�
WUDQVFULSWLRQ�WR�DFWLYDWH�&'&����GHILQHV�
QRYHO�6�SKDVH�FKHFNSRLQW�ZLWK�0UF�S�WKDW�
SUHYHQW�UHSOLFDWLRQ�WUDQVFULSWLRQ�FRQIOLFWV��
QXFOHDU�IRUP�UHSUHVVHV�SVHXGRK\SKDO�
JURZWK��DXWRSKRVSKRU\ODWHV��SURWHLQ�

DEXQGDQFH�LQFUHDVHV�XQGHU�'1$�UHSOLFDWLRQ�
VWUHVV�
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H,)�F�VXEXQLW�RI�WKH�HXNDU\RWLF�WUDQVODWLRQ�
LQLWLDWLRQ�IDFWRU����H,)����LQYROYHG�LQ�WKH�
DVVHPEO\�RI�SUHLQLWLDWLRQ�FRPSOH[�DQG�VWDUW�
FRGRQ�VHOHFWLRQ��H,)��LV�DOVR�LQYROYHG�LQ�
SURJUDPPHG�VWRS�FRGRQ�UHDGWKURXJK�
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1XFOHRSRULQ�LQYROYHG�LQ�QXFOHRF\WRSODVPLF�
WUDQVSRUW��ELQGV�WR�HLWKHU�WKH�QXFOHRSODVPLF�
RU�F\WRSODVPLF�IDFHV�RI�WKH�QXFOHDU�SRUH�
FRPSOH[�GHSHQGLQJ�RQ�5DQ�*73�OHYHOV��
DOVR�KDV�D�UROH�LQ�FKURPDWLQ�RUJDQL]DWLRQ�
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1XFOHDU�SRO\DGHQ\ODWHG�51$�ELQGLQJ�
SURWHLQ��UHTXLUHG�IRU�QXFOHDU�P51$�H[SRUW�
DQG�SRO\�$��WDLO�OHQJWK�FRQWURO��VWLPXODWHV�
51$�SRO\PHUDVH�,,,�WUDQVFULSWLRQ�E\�

HQKDQFLQJ�7),,,%�ELQGLQJ�WR�SURPRWHUV��
SURWHFWV�P51$�DJDLQVW�GHFD\�E\�WKH�
QXFOHDU�H[RVRPH�LQ�D�SRO\�$��WDLO�

GHSHQGHQW�PDQQHU��LQYROYHG�LQ�IRUPLQJ�
H[SRUW�FRPSHWHQW�P513V�LQ�WKH�QXFOHXV��
DXWRUHJXODWHV�P51$�OHYHOV��1/6�ELQGV�
.DS���S��SURWHLQ�DEXQGDQFH�LQFUHDVHV�
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XQGHU�'1$�UHSOLFDWLRQ�VWUHVV��UHODWHG�WR�
KXPDQ�KQ513V�
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3DUW�RI�DFWLQ�F\WRVNHOHWRQ�UHJXODWRU\�
FRPSOH[�3DQ�S�6OD�S�(QG�S��DVVRFLDWHV�
ZLWK�DFWLQ�SDWFKHV�RQ�FHOO�FRUWH[��SURPRWHV�
SURWHLQ�SURWHLQ�LQWHUDFWLRQV�HVVHQWLDO�IRU�
HQGRF\WRVLV��ELQGV�WR�DQG�DFWLYDWHV�$US����
FRPSOH[�LQ�YLWUR��SKRVSKRU\ODWLRQ�RI�7KU�
�����LV�UHJXODWHG�E\�0$3.�+RJ�S�LQ�
UHVSRQVH�WR�RVPRWLF�VWUHVV��SUHYLRXVO\�
WKRXJKW�WR�EH�D�VXEXQLW�RI�SRO\�$��

ULERQXFOHDVH�
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0J���GHSHQGHQW�SKRVSKDWLGDWH��3$��
SKRVSKDWDVH��GHSKRVSKRU\ODWHV�3$�WR�\LHOG�
GLDF\OJO\FHURO��UHJXODWHV�SKRVSKROLSLG�
V\QWKHVLV��QXFOHDU�(5�PHPEUDQH�JURZWK��
OLSLG�GURSOHW�IRUPDWLRQ��WULDF\OJO\FHURO�
V\QWKHVLV��YDFXRODU�KRPHRVWDVLV�DQG�FHOO�

ZDOO�LQWHJULW\��SKRVSKRU\ODWHG�E\�
3KR��S�3KR��S��&GF��S�&\FOLQ�%��3.$��

3.&��DQG�&.,,��UHJXODWLQJ�DFWLYLW\��
ORFDOL]DWLRQ��DQG�SURWHRVRPDO�GHJUDGDWLRQ��
KRPRORJ�RI�PDPPDOLDQ�OLSLQV���DQG����
KXPDQ�KRPRORJV�/3,1���/3,1���/3,1��

FRPSOHPHQW�WKH�QXOO�
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$OWHUQDWH�EHWD�VXEXQLW�RI�WKH�6QI�S�NLQDVH�
FRPSOH[��PD\�FRQIHU�VXEVWUDWH�VSHFLILFLW\��
YDFXRODU�SURWHLQ�FRQWDLQLQJ�.,6��.LQDVH�

,QWHUDFWLQJ�6HTXHQFH��DQG�$6&�
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�$VVRFLDWLRQ�ZLWK�6QI��NLQDVH�&RPSOH[��
GRPDLQV�LQYROYHG�LQ�SURWHLQ�LQWHUDFWLRQV�
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1XFOHRODU�VHULQH�ULFK�SURWHLQ��UROH�LQ�
SUHULERVRPH�DVVHPEO\�RU�WUDQVSRUW��PD\�
IXQFWLRQ�DV�D�FKDSHURQH�RI�VPDOO�QXFOHRODU�
ULERQXFOHRSURWHLQ�SDUWLFOHV��VQR513V���
LPPXQRORJLFDOO\�DQG�VWUXFWXUDOO\�WR�UDW�

1RSS����
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$73DVH�FRPSRQHQW�RI�WKH�56&�FKURPDWLQ�
UHPRGHOLQJ�FRPSOH[��UHTXLUHG�IRU�

H[SUHVVLRQ�RI�HDUO\�PHLRWLF�JHQHV��SURPRWHV�
EDVH�H[FLVLRQ�UHSDLU�LQ�FKURPDWLQ��HVVHQWLDO�
KHOLFDVH�UHODWHG�SURWHLQ�KRPRORJRXV�WR�
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3URWHLQ�ZLWK�XELTXLWLQ�OLNH�1�WHUPLQXV��
VXEXQLW�RI�1XFOHDU�([FLVLRQ�5HSDLU�)DFWRU���
�1()���ZLWK�5DG�S�WKDW�ELQGV�GDPDJHG�
'1$��HQKDQFHV�SURWHLQ�GHJO\FRV\ODWLRQ�
DFWLYLW\�RI�3QJ�S��DOVR�LQYROYHG��ZLWK�

5DG�S��LQ�XELTXLW\ODWHG�SURWHLQ�WXUQRYHU��
5DG�S�5DG��S�KHWHURGLPHU�ELQGV�WR�

SURPRWHUV�RI�'1$�GDPDJH�UHVSRQVH�JHQHV�
WR�UHSUHVV�WKHLU�WUDQVFULSWLRQ�LQ�WKH�DEVHQFH�

RI�'1$�GDPDJH�
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&\WRVNHOHWDO�SURWHLQ�ELQGLQJ�SURWHLQ��
UHTXLUHG�IRU�DVVHPEO\�RI�WKH�FRUWLFDO�DFWLQ�
F\WRVNHOHWRQ��LQWHUDFWV�ZLWK�SURWHLQV�
UHJXODWLQJ�DFWLQ�G\QDPLFV�DQG�SURWHLQV�
UHTXLUHG�IRU�HQGRF\WRVLV��IRXQG�LQ�WKH�

QXFOHXV�DQG�FHOO�FRUWH[��KDV���6+��GRPDLQV�
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$FWLQ�ELQGLQJ�SURWHLQ��LQYROYHG�LQ�EXQGOLQJ�
RI�DFWLQ�ILODPHQWV�DQG�HQGRF\WRVLV�RI�DFWLQ�
FRUWLFDO�SDWFKHV��DFWLYLW\�VWLPXODWHG�E\�
/DV��S��FRQWDLQV�6+��GRPDLQ�VLPLODU�WR�

5YV���S��<6&���KDV�D�SDUDORJ��/6%���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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8'3�JOXFRVH�S\URSKRVSKRU\ODVH��8*3DVH���
FDWDO\VHV�WKH�UHYHUVLEOH�IRUPDWLRQ�RI�8'3�
*OF�IURP�JOXFRVH���SKRVSKDWH�DQG�873��
LQYROYHG�LQ�D�ZLGH�YDULHW\�RI�PHWDEROLF�

SDWKZD\V��H[SUHVVLRQ�PRGXODWHG�E\�3KR��S�
WKURXJK�3KR�S��LQYROYHG�LQ�3.$�PHGLDWHG�
R[LGDWLYH�VWUHVV�UHVLVWDQFH�DQG�ORQJ�WHUP�
VXUYLYDO�LQ�VWDWLRQDU\�SKDVH��8*3��KDV�D�
SDUDORJ��<+/���:��WKDW�DURVH�IURP�WKH�

ZKROH�JHQRPH�GXSOLFDWLRQ�
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3VHXGRXULGLQH�V\QWKDVH�FDWDO\WLF�VXEXQLW�RI�
ER[�+�$&$�VQR513V��DFWV�RQ�ODUJH�DQG�
VPDOO�U51$V��RQ�VQ51$�8���DQG�RQ�VRPH�
P51$V��PXWDWLRQV�LQ�KXPDQ�RUWKRORJ�
G\VNHULQ�FDXVH�WKH�GLVRUGHU�G\VNHUDWRVLV�

FRQJHQLWD��VPDOO�QXFOHRODU�
ULERQXFOHRSURWHLQ�SDUWLFOHV�DUH�DOVR�NQRZQ�

DV�VQR513V�
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6HULQH�WKUHRQLQH�SURWHLQ�SKRVSKDWDVH�=��
LVRIRUP�RI�3S]�S��LQYROYHG�LQ�UHJXODWLRQ�RI�
SRWDVVLXP�WUDQVSRUW��ZKLFK�DIIHFWV�RVPRWLF�

VWDELOLW\��FHOO�F\FOH�SURJUHVVLRQ��DQG�
KDORWROHUDQFH�
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F\WRVNHOHWRQ�DVVHPEO\�DQG�FHOO�SRODUL]DWLRQ��
SUHVHQW�LQ�WKH�DFWLQ�FRUWLFDO�SDWFK�RI�WKH�

HPHUJLQJ�EXG�WLS��GLPHU�LQ�YLYR�
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3*0��

3KRVSKRJOXFRPXWDVH��PLQRU�LVRIRUP��
FDWDO\]HV�WKH�FRQYHUVLRQ�IURP�JOXFRVH���
SKRVSKDWH�WR�JOXFRVH���SKRVSKDWH��ZKLFK�LV�
D�NH\�VWHS�LQ�KH[RVH�PHWDEROLVP��3*0��KDV�
D�SDUDORJ��3*0���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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W51$�PHWK\OWUDQVIHUDVH����PHWK\ODWHV�WKH�
XULGLQH�UHVLGXH�DW�SRVLWLRQ����RI�W51$V�DQG�
PD\�DOVR�KDYH�D�UROH�LQ�W51$�VWDELOL]DWLRQ�
RU�PDWXUDWLRQ��HQGR�H[RQXFOHDVH�ZLWK�D�UROH�

LQ�'1$�UHSDLU�
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3OHLRWURSLF�QHJDWLYH�WUDQVFULSWLRQDO�
UHJXODWRU��LQYROYHG�LQ�5DV�&$03�DQG�

O\VLQH�ELRV\QWKHWLF�SDWKZD\V�DQG�QLWURJHQ�
UHJXODWLRQ��LQYROYHG�LQ�UHWURJUDGH��57*��

PLWRFKRQGULD�WR�QXFOHXV�VLJQDOLQJ�
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6WHU\O�HVWHU�K\GURODVH��RQH�RI�WKUHH�JHQH�
SURGXFWV��<HK�S��<HK�S��7JO�S��

UHVSRQVLEOH�IRU�VWHU\O�HVWHU�K\GURODVH�
DFWLYLW\�DQG�LQYROYHG�LQ�VWHURO�KRPHRVWDVLV��

ORFDOL]HG�WR�OLSLG�SDUWLFOH�PHPEUDQHV�
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6FDIIROG�SURWHLQ�LQYROYHG�LQ�WKH�IRUPDWLRQ�
RI�HDUO\�HQGRF\WLF�VLWHV��SXWDWLYH�UHJXODWRU�
RI�F\WRNLQHVLV��KRPR�ROLJRPHUL]DWLRQ�LV�

UHTXLUHG�IRU�ORFDOL]DWLRQ�WR�DQG�RUJDQL]DWLRQ�
RI�HQGRF\WLF�VLWHV��KDV�D�QHWZRUN�RI�

LQWHUDFWLRQV�ZLWK�RWKHU�HQGRF\WLF�SURWHLQV��
ELQGV�PHPEUDQHV�LQ�D�XELTXLWLQ�GHSHQGHQW�

PDQQHU��PD\�DOVR�ELQG�XELTXLWLQDWHG�
PHPEUDQH�DVVRFLDWHG�SURWHLQV��LQWHUDFWV�
ZLWK�&PN��DQG�IXQFWLRQV�XSVWUHDP�RI�
&0.��LQ�UHJXODWLQJ�QRQ�DSRSWRWLF�FHOO�
GHDWK��KRPRORJ�RI�PDPPDOLDQ�(SV���
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3URWHLQ�LQYROYHG�LQ�*��0�SKDVH�SURJUHVVLRQ�
DQG�UHVSRQVH�WR�'1$�GDPDJH��LQWHUDFWV�

ZLWK�5DG��S��FRQWDLQV�DQ�51$�UHFRJQLWLRQ�
PRWLI��D�QXFOHDU�ORFDOL]DWLRQ�VLJQDO��DQG�

VHYHUDO�64�74�FOXVWHU�GRPDLQV��
K\SHUSKRVSKRU\ODWHG�LQ�UHVSRQVH�WR�'1$�

GDPDJH�
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8%;�GRPDLQ�FRQWDLQLQJ�VXEVWUDWH�DGDSWRU�
IRU�&GF��S��XELTXLWLQ�UHJXODWRU\�;�GRPDLQ�
FRQWDLQLQJ�SURWHLQ�WKDW�DFWV�DV�D�VXEVWUDWH�
UHFUXLWLQJ�FRIDFWRU�IRU�&GF��S��SRVLWLYHO\�
UHJXODWHV�*OF�S�33DVH�DFWLYLW\�WR�SURPRWH�
JURZWK�DQG�PLWRWLF�SURJUHVVLRQ�LQ�FRPSOH[�

ZLWK�&GF��S��XELTXLWLQDWHG�SURWHLQ�
LQWHUDFWRU�LQYROYHG�LQ�(5�DVVRFLDWHG�

GHJUDGDWLRQ��(5$'���UHJXODWHG�E\�QXFOHDU�
8E�GHSHQGHQW�GHJUDGDWLRQ��,10$'�

SDWKZD\��LQGHSHQGHQW�RI�WKH�$VL�DQG�'RD���
FRPSOH[HV��KRPRORJ�RI�KXPDQ�S���
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3URWHLQ�UHTXLUHG�IRU�QRUPDO�DFWLQ�
RUJDQL]DWLRQ�DQG�HQGRF\WRVLV��WDUJHWLQJ�
VXEXQLW�IRU�SURWHLQ�SKRVSKDWDVH�W\SH����
XQGHUJRHV�&UP�S�GHSHQGHQW�QXFOHDU�

F\WRSODVPLF�VKXWWOLQJ��PXOWLFRS\�VXSSUHVVRU�
RI�FODWKULQ�GHILFLHQF\�
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7KLRUHGR[LQ�SHUR[LGDVH��DFWV�DV�ERWK�
ULERVRPH�DVVRFLDWHG�DQG�IUHH�F\WRSODVPLF�
DQWLR[LGDQW��VHOI�DVVRFLDWHV�WR�IRUP�KLJK�

PROHFXODU�ZHLJKW�FKDSHURQH�FRPSOH[�XQGHU�
R[LGDWLYH�VWUHVV��FKDSHURQH�DFWLYLW\�HVVHQWLDO�
IRU�JURZWK�LQ�]LQF�GHILFLHQF\��UHTXLUHG�IRU�
WHORPHUH�OHQJWK�PDLQWHQDQFH��ELQGV�DQG�
PRGXODWHV�&GF��S�DFWLYLW\��SURWHLQ�

DEXQGDQFH�LQFUHDVHV��IRUPV�F\WRSODVPLF�
IRFL�GXULQJ�'1$�UHSOLFDWLRQ�VWUHVV��76$��
KDV�D�SDUDORJ��76$���WKDW�DURVH�IURP�WKH�

ZKROH�JHQRPH�GXSOLFDWLRQ�
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$'3�ULERV\ODWLRQ�IDFWRU�*73DVH�DFWLYDWLQJ�
SURWHLQ��$5)�*$3���LQYROYHG�LQ�(5�*ROJL�
WUDQVSRUW��UHTXLUHG�IRU�SURVSRUH�PHPEUDQH�
IRUPDWLRQ��UHJXODWHV�SKRVSKROLSDVH�6SR��S��
VKDUHV�IXQFWLRQDO�VLPLODULW\�ZLWK�*OR�S��

*&6��KDV�D�SDUDORJ��636����WKDW�DURVH�IURP�
WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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51$3,,�GHJUDGDWLRQ�IDFWRU��IRUPV�D�
FRPSOH[�ZLWK�5DG��S�LQ�FKURPDWLQ��HQDEOHV�
XELTXLWLQDWLRQ�DQG�SURWHRO\VLV�RI�51$3,,�
SUHVHQW�LQ�DQ�HORQJDWLRQ�FRPSOH[��PXWDQW�LV�

GHILFLHQW�LQ�=LS�S�ORDGLQJ�RQWR�
FKURPRVRPHV�GXULQJ�PHLRVLV�
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3URWHLQ�LQYROYHG�LQ�WUDQVFULSWLRQ�LQLWLDWLRQ��
IXQFWLRQV�DW�7$7$�FRQWDLQLQJ�SURPRWHUV��
DVVRFLDWHV�ZLWK�WKH�EDVDO�WUDQVFULSWLRQ�IDFWRU�

7),,'��FRQWDLQV�WZR�EURPRGRPDLQV��
FRUUHVSRQGV�WR�WKH�&�WHUPLQDO�UHJLRQ�RI�

PDPPDOLDQ�7$)���UHGXQGDQW�ZLWK�%GI�S��
%')��KDV�D�SDUDORJ��%')���WKDW�DURVH�IURP�

WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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3URWHLQ�VLPLODU�WR�PDPPDOLDQ�R[\VWHURO�
ELQGLQJ�SURWHLQ��FRQWDLQV�DQN\ULQ�UHSHDWV�
DQG�))$7�PRWLI��LQWHUDFWV�ZLWK�(5�DQFKRU�
6FV�S�DW�WKH�QXFOHXV�YDFXROH�MXQFWLRQ��
UHJXODWHG�E\�VWHURO�ELQGLQJ��6:+��KDV�D�
SDUDORJ��26+���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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1HJDWLYH�UHJXODWRU\�VXEXQLW�RI�SURWHLQ�
SKRVSKDWDVH����3S]�S���LQYROYHG�LQ�
FRHQ]\PH�$�ELRV\QWKHVLV��VXEXQLW�RI�

SKRVSKRSDQWRWKHQR\OF\VWHLQH�GHFDUER[\ODVH�
�33&'&��&DE�S��6LV�S��9KV�S��FRPSOH[�
DQG�WKH�&R$�6\QWKHVL]LQJ�3URWHLQ�&RPSOH[�
�&R$�63&��&DE�S��&DE�S��&DE�S��&DE�S��
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6LV�S�DQG�9KV�S���6,6��KDV�D�SDUDORJ��
9+6���WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�

GXSOLFDWLRQ�

� � � 6��� &'&��� � �

�����������
����������
����������
����������
����������
����

($3��

H,)�(�DVVRFLDWHG�SURWHLQ��FRPSHWHV�ZLWK�
H,)�*�IRU�ELQGLQJ�WR�H,)�(��DFFHOHUDWHV�

P51$�GHJUDGDWLRQ�E\�SURPRWLQJ�
GHFDSSLQJ��IDFLOLWDWHG�E\�LQWHUDFWLRQ�ZLWK�
H,)�(��HVVHQWLDO�IRU�3XI�S�PHGLDWHG�
UHSUHVVLRQ��DVVRFLDWHV�ZLWK�3XI�S�DQG�

'KK�S��LQKLELWV�FDS�GHSHQGHQW�WUDQVODWLRQ��
IXQFWLRQV�LQGHSHQGHQWO\�RI�H,)�(�WR�

PDLQWDLQ�JHQHWLF�VWDELOLW\��SOD\V�D�UROH�LQ�
FHOO�JURZWK��LPSOLFDWHG�LQ�WKH�725�

VLJQDOLQJ�FDVFDGH�
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7UDQVFULSWLRQ�HORQJDWLRQ�IDFWRU�ZLWK�D�
FRQVHUYHG�]LQF�ILQJHU�GRPDLQ��LPSOLFDWHG�LQ�

WKH�PDLQWHQDQFH�RI�SURSHU�FKURPDWLQ�
VWUXFWXUH�LQ�DFWLYHO\�WUDQVFULEHG�UHJLRQV��
GHOHWLRQ�LQKLELWV�%URPH�PRVDLF�YLUXV�

�%09��JHQH�H[SUHVVLRQ�
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&HQWUDO�SODTXH�FRPSRQHQW�RI�VSLQGOH�SROH�
ERG\��63%���LQYROYHG�LQ�63%�GXSOLFDWLRQ��
PD\�IDFLOLWDWH�DWWDFKPHQW�RI�WKH�63%�WR�WKH�

QXFOHDU�PHPEUDQH�
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6XEXQLW�RI�WKH�$675$�FRPSOH[��LQYROYHG�
LQ�FKURPDWLQ�UHPRGHOLQJ��WHORPHUH�OHQJWK�
UHJXODWRU�LQYROYHG�LQ�WKH�VWDELOLW\�RU�
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ELRJHQHVLV�RI�3,..V�VXFK�DV�725&���
VLPLODU�WR�6��SRPEH�7WL�S��GHWHFWHG�LQ�
KLJKO\�SXULILHG�PLWRFKRQGULD�LQ�KLJK�

WKURXJKSXW�VWXGLHV�
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3URWHLQ�RI�XQNQRZQ�IXQFWLRQ��JUHHQ�
IOXRUHVFHQW�SURWHLQ��*)3��IXVLRQ�SURWHLQ�
ORFDOL]HV�WR�WKH�F\WRSODVP�DQG�QXFOHXV��

SURWHLQ�DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�
'1$�UHSOLFDWLRQ�VWUHVV��<.5���&�KDV�D�
SDUDORJ��,0/���WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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*O\FHURO���SKRVSKDWH�GLK\GUR[\DFHWRQH�
SKRVSKDWH�VQ���DF\OWUDQVIHUDVH��ORFDWHG�LQ�
OLSLG�SDUWLFOHV�DQG�WKH�(5��LQYROYHG�LQ�WKH�
VWHSZLVH�DF\ODWLRQ�RI�JO\FHURO���SKRVSKDWH�
DQG�GLK\GUR[\DFHWRQH�LQ�OLSLG�ELRV\QWKHVLV��
WKH�PRVW�FRQVHUYHG�PRWLIV�DQG�IXQFWLRQDOO\�
UHOHYDQW�UHVLGXHV�DUH�RULHQWHG�WRZDUGV�WKH�

(5�OXPHQ�
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3KRVSKRJOXFRPXWDVH��FDWDO\]HV�WKH�
FRQYHUVLRQ�IURP�JOXFRVH���SKRVSKDWH�WR�

JOXFRVH���SKRVSKDWH��ZKLFK�LV�D�NH\�VWHS�LQ�
KH[RVH�PHWDEROLVP��IXQFWLRQV�DV�WKH�
DFFHSWRU�IRU�D�*OF�SKRVSKRWUDQVIHUDVH��

SURWHLQ�DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�
'1$�UHSOLFDWLRQ�VWUHVV��3*0��KDV�D�

SDUDORJ��3*0���WKDW�DURVH�IURP�WKH�ZKROH�
JHQRPH�GXSOLFDWLRQ�
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6XEXQLW�D�RI�WKH�YDFXRODU�$73DVH�9��
GRPDLQ��RQH�RI�WZR�LVRIRUPV��6WY�S�DQG�
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1RYHO�VXEXQLW�RI�WKH�YDFXRODU�WUDQVSRUWHU�
FKDSHURQH�FRPSOH[��YDFXRODU�

WUDQVPHPEUDQH�SURWHLQ�WKDW�UHJXODWHV�
ELRV\QWKHVLV�RI�SRO\SKRVSKDWH��GHOHWLRQ�

UHGXFHV�DQG�RYHUH[SUHVVLRQ�LQFUHDVHV�SRO\3�
DFFXPXODWLRQ��63;�GRPDLQ��6\J���3KR����
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;SU���FRQWDLQLQJ�SURWHLQ�LQYROYHG�LQ�
SKRVSKDWH�KRPHRVWDVLV��UHORFDOL]HV�IURP�
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3XWDWLYH�SURWHLQ�NLQDVH��RYHUH[SUHVVLRQ�
LQFUHDVHV�VRGLXP�DQG�OLWKLXP�WROHUDQFH��
ZKHUHDV�JHQH�GLVUXSWLRQ�LQFUHDVHV�FDWLRQ�

DQG�ORZ�S+�VHQVLWLYLW\�DQG�LPSDLUV�
SRWDVVLXP�XSWDNH��VXJJHVWLQJ�D�UROH�LQ�
UHJXODWLRQ�RI�7UN�S�DQG�RU�7UN�S�

WUDQVSRUWHUV��+$/��KDV�D�SDUDORJ��..4���
WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�

GXSOLFDWLRQ�
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5SG�/�KLVWRQH�GHDFHW\ODVH�FRPSOH[�
VXEXQLW��NH\�WUDQVFULSWLRQDO�UHJXODWRU�RI�

HDUO\�PHLRWLF�JHQHV��LQYROYHG�LQ�FKURPDWLQ�
UHPRGHOLQJ�DQG�WUDQVFULSWLRQDO�UHSUHVVLRQ�
YLD�'1$�ORRSLQJ��ELQGV�856��XSVWUHDP�

UHJXODWRU\�VHTXHQFH��UHSUHVVHV�WUDQVFULSWLRQ�
E\�UHFUXLWLQJ�FRQVHUYHG�KLVWRQH�GHDFHW\ODVH�
5SG�S��WKURXJK�FR�UHSUHVVRU�6LQ�S��DQG�

FKURPDWLQ�UHPRGHOLQJ�IDFWRU�,VZ�S��FRXSOHV�
PHWDEROLF�UHVSRQVHV�WR�QXWULWLRQDO�FXHV�ZLWK�
LQLWLDWLRQ�DQG�SURJUHVVLRQ�RI�PHLRVLV��IRUPV�
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3DOPLWR\O�WUDQVIHUDVH�LQYROYHG�LQ�SURWHLQ�
SDOPLWR\ODWLRQ��DFWV�DV�D�QHJDWLYH�UHJXODWRU�
RI�SKHURPRQH�UHVSRQVH�SDWKZD\��UHTXLUHG�
IRU�HQGRF\WRVLV�RI�SKHURPRQH�UHFHSWRUV��
LQYROYHG�LQ�FHOO�VKDSH�FRQWURO��FRQWDLQV�
DQN\ULQ�UHSHDWV��$.5��KDV�D�SDUDORJ��

$.5���WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�
GXSOLFDWLRQ��DQ\�RI�VHYHUDO�KXPDQ�KRPRORJV�

HQFRGLQJ�'++&�W\SH�]LQF�ILQJHUV�
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YDFXROH�IXVLRQ��IRUPV�VWDEOH�FRPSOH[HV�ZLWK�
YDFXROH�IXVLRQ�PDFKLQHU\��UHJXODWHV�9DP�S�
UHFUXLWPHQW�WR�YDFXROHV��UROH�LQ�GHWR[LI\LQJ�
PHWDOV��&G��+J��$V���WUDQVSRUWV�*66*�WKDW�
LV�QRW�LPPHGLDWHO\�UHGXFHG�LQ�F\WRVRO�WR�
YDFXROH��WUDQVSRUWV�XQFRQMXJDWHG�ELOLUXELQ��
VHOHQRGLJOXWKDWLRQH��R[LGL]HG�JOXWDWKLRQH��
VLPLODU�WR�KXPDQ�F\VWLF�ILEURVLV�SURWHLQ�
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=LQF�FOXVWHU�WUDQVFULSWLRQDO�DFWLYDWRU��
QHFHVVDU\�IRU�GHUHSUHVVLRQ�RI�D�YDULHW\�RI�
JHQHV�XQGHU�QRQ�IHUPHQWDWLYH�JURZWK�

FRQGLWLRQV��DFWLYH�DIWHU�GLDX[LF�VKLIW��ELQGV�
FDUERQ�VRXUFH�UHVSRQVLYH�HOHPHQWV��UHODWLYH�
GLVWULEXWLRQ�WR�WKH�QXFOHXV�LQFUHDVHV�XSRQ�

'1$�UHSOLFDWLRQ�VWUHVV�
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3URWHLQ�LQYROYHG�LQ�VHSWLQ�(5�WHWKHULQJ��
LQWHUDFWV�ZLWK�(5�PHPEUDQH�SURWHLQ��6FV�S��
DQG�6KV�S��D�VHSWLQ�ULQJ�FRPSRQHQW��DW�EXG�
QHFN�WR�FUHDWH�(5�GLIIXVLRQ�EDUULHU��*)3�

IXVLRQ�SURWHLQ�ORFDOL]HV�WR�WKH�FHOO�SHULSKHU\��
F\WRSODVP��EXG��DQG�EXG�QHFN��LQWHUDFWV�

ZLWK�&UP�S�LQ�WZR�K\EULG�DVVD\��
<05���:�KDV�D�SDUDORJ��</5���:��WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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�H,)�)��WKDW�DOVR�FRQWDLQV�H,)�(��&GF��S���

LQWHUDFWV�ZLWK�3DE�S�DQG�ZLWK�H,)�$�
�7LI�S���DOVR�KDV�D�UROH�LQ�ELRJHQHVLV�RI�WKH�
ODUJH�ULERVRPDO�VXEXQLW��7,)�����KDV�D�

SDUDORJ��7,)������WKDW�DURVH�IURP�WKH�ZKROH�
JHQRPH�GXSOLFDWLRQ�
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�H,)�)��WKDW�DOVR�FRQWDLQV�H,)�(��&GF��S���
DVVRFLDWHV�ZLWK�WKH�SRO\�$��ELQGLQJ�SURWHLQ�
3DE�S��DOVR�LQWHUDFWV�ZLWK�H,)�$��7LI�S���
7,)�����KDV�D�SDUDORJ��7,)������WKDW�DURVH�

IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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-PM&�GRPDLQ�FRQWDLQLQJ�KLVWRQH�
GHPHWK\ODVH��WDUJHWV�WUL��DQG�GLPHWK\ODWHG�
+�.����DVVRFLDWHV�ZLWK�DFWLYHO\�WUDQVFULEHG�
UHJLRQV�DQG�SURPRWHV�HORQJDWLRQ��UHSUHVVRU�
RI�DXWRSKDJ\�UHODWHG�JHQHV�LQ�QXWULHQW�
UHSOHWH�FRQGLWLRQV��GDPDJH�UHVSRQVLYH�

UHSUHVVRU�RI�3+5���SKRVSKRU\ODWHG�E\�WKH�
5DG��S�GHSHQGHQW�'1$�GDPDJH�

FKHFNSRLQW�SDWKZD\�DQG�E\�D�5LP�S�
PHGLDWHG�HYHQW�GXULQJ�VWDUYDWLRQ��WDUJHW�RI�
VWUHVV�LQGXFHG�KRUPHVLV��53+��KDV�D�

SDUDORJ��*,6���WKDW�DURVH�IURP�WKH�ZKROH�
JHQRPH�GXSOLFDWLRQ�
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5KR�*73DVH�DFWLYDWLQJ�SURWHLQ��5KR*$3���
LQYROYHG�LQ�WKH�FRQWURO�RI�F\WRVNHOHWRQ�
RUJDQL]DWLRQ�DQG�FHOOXODU�PRUSKRJHQHVLV��
UHTXLUHG�IRU�EXG�HPHUJHQFH��SRWHQWLDO�*$3�

IRU�5KR�S�
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3URWHLQ�LPSOLFDWHG�LQ�SRODU�JURZWK��
IXQFWLRQDOO\�UHGXQGDQW�ZLWK�%RL�S��LQWHUDFWV�

ZLWK�EXG�HPHUJHQFH�SURWHLQ�%HP�S��
FRQWDLQV�DQ�6+���VUF�KRPRORJ\����GRPDLQ�
DQG�D�3+��SOHFNVWULQ�KRPRORJ\��GRPDLQ��
%2,��KDV�D�SDUDORJ��%2,���WKDW�DURVH�IURP�

WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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3URWHLQ�RI�XQNQRZQ�IXQFWLRQ�PD\�EH�
LQYROYHG�LQ�JOXWDWKLRQH�PHWDEROLVP��
IXQFWLRQ�VXJJHVWHG�E\�FRPSXWDWLRQDO�
DQDO\VLV�RI�ODUJH�VFDOH�SURWHLQ�SURWHLQ�

LQWHUDFWLRQ�GDWD��1��DQG�&�WHUPLQDO�IXVLRQ�
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3URWHLQ�RI�XQNQRZQ�IXQFWLRQ��DXWKHQWLF��
QRQ�WDJJHG�SURWHLQ�LV�GHWHFWHG�LQ�KLJKO\�
SXULILHG�PLWRFKRQGULD�LQ�KLJK�WKURXJKSXW�
VWXGLHV��*)3�IXVLRQ�SURWHLQ�LV�ORFDOL]HG�WR�
WKH�F\WRSODVP��WUDQVFULSWLRQ�LQGXFHG�XQGHU�

FRQGLWLRQV�RI�]LQF�GHILFLHQF\�

6���� 6���� � � � �������

� � � 6���� � � � ���������

*,3��

3XWDWLYH�UHJXODWRU\�VXEXQLW�RI�SURWHLQ�
SKRVSKDWDVH�*OF�S��LQYROYHG�LQ�JO\FRJHQ�
PHWDEROLVP��FRQWDLQV�D�FRQVHUYHG�PRWLI�

�*91.�PRWLI��WKDW�LV�DOVR�IRXQG�LQ�*DF�S��
3LJ�S��DQG�3LJ�S��*,3��KDV�D�SDUDORJ��
3,*���WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�

GXSOLFDWLRQ�
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VXEVWUDWH�3,�3�LQ�WKH�30��LQWHUDFWV�ZLWK�

))$7�PRWLIV�LQ�2SL�S��6ZK�S��2VK�S��DQG�
2VK�S��LQYROYHG�LQ�WHORPHULF�VLOHQFLQJ��
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WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�
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3URWHLQ�RI�XQNQRZQ�IXQFWLRQ��
RYHUH[SUHVVLRQ�VXSSUHVVHV�WKH�JURZWK�GHIHFW�
RI�PXWDQWV�ODFNLQJ�SURWHLQ�NLQDVH�$�DFWLYLW\��
LQYROYHG�LQ�F$03�PHGLDWHG�VLJQDOLQJ��
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H[SUHVVLRQ��KDV�D�EURPRGRPDLQ�OLNH�UHJLRQ�
WKDW�LQWHUDFWV�ZLWK�WKH�1�WHUPLQDO�WDLO�RI�
KLVWRQH�+���DQG�DQ�$73DVH�GRPDLQ��

UHORFDOL]HV�WR�WKH�F\WRVRO�LQ�UHVSRQVH�WR�
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5HJXODWRU�RI�VHSWLQ�G\QDPLFV��LQYROYHG�LQ�
WKH�UHJXODWLRQ�RI�VHSWLQ�G\QDPLFV�DW�EXG�

QHFN�DIWHU�PLWRWLF�HQWU\��OLNHO\�E\�VWDELOL]LQJ�
VHSWLQ�VWUXFWXUH��UHJXODWHG�DW�SRVW�

WUDQVODWLRQDO�OHYHO�E\�FHOO�F\FOH�GHSHQGHQW�
SKRVSKRU\ODWLRQ��OLNHO\�SKRVSKRU\ODWHG�E\�
&GF��S�DQG�GHSKRVSKRU\ODWHG�E\�&GF��S�
EHIRUH�F\WRNLQHVLV��KLJK�FRS\�VXSSUHVVRU�RI�

V\QWKHWLF�OHWKDOLW\�RI�VLV��VLW��GRXEOH�
PXWDQW��9+6��KDV�D�SDUDORJ��0/)���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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&RPSRQHQW�RI�WKH�PLWRWLF�H[LW�QHWZRUN��
DVVRFLDWHV�ZLWK�DQG�LV�UHTXLUHG�IRU�WKH�
DFWLYDWLRQ�DQG�&GF��S�GHSHQGHQW�

SKRVSKRU\ODWLRQ�RI�WKH�'EI�S�NLQDVH��
UHTXLUHG�IRU�F\WRNLQHVLV�DQG�FHOO�VHSDUDWLRQ��
FRPSRQHQW�RI�WKH�&&5��WUDQVFULSWLRQDO�
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3KRVSKRLQRVLWLGH�3,���3����ELQGLQJ�SURWHLQ��
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VXJJHVWV�<SL�S�LV�DQ�LQKLELWRU�RI�*OF�S�
ZKLOH�LQ�YLYR�HYLGHQFH�VXJJHVWV�LW�LV�DQ�
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RYHUSURGXFWLRQ�FRQIHUV�OLWKLXP�WROHUDQFH�

����������
����

� � � 6���� 36.�� � �

���������������
����������
����������
����������
���������

,*'��

&\WRSODVPLF�SURWHLQ�WKDW�LQKLELWV�*GE�S�
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H[SUHVVLRQ�LQFUHDVHV�GXULQJ�ZLQH�

IHUPHQWDWLRQ��SURWHLQ�DEXQGDQFH�LQFUHDVHV�
LQ�UHVSRQVH�WR�'1$�UHSOLFDWLRQ�VWUHVV��,*'��
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XQGHU�RVPRWLF�VWUHVV��PXOWLSOH�
SKRVSKRU\ODWLRQ�E\�+RJ�S�FDXVHV�$VN��S�

WR�GLVVRFLDWH�IURP�)SV�S��IRUPV�
KRPRGLPHUV�DQG�KHWHURGLPHUL]HV�ZLWK�

SDUDORJ�5JF�S��SKRVSKRU\ODWHG�LQ�UHVSRQVH�
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$VQ�ULFK�F\WRSODVPLF�SURWHLQ�WKDW�FRQWDLQV�
5**�PRWLIV��KLJK�FRS\�VXSSUHVVRU�RI�JURXS�
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(YROXWLRQDULO\�FRQVHUYHG�NLQHWRFKRUH�
SURWHLQ��SDUW�RI�PXOWLSOH�SURWHLQ�FRPSOH[HV��
LQFOXGLQJ�WKH�6&)�XELTXLWLQ�OLJDVH�FRPSOH[��
WKH�&%)��FRPSOH[�WKDW�ELQGV�FHQWURPHULF�
'1$��DQG�WKH�5$9(�FRPSOH[�WKDW�UHJXODWHV�

DVVHPEO\�RI�WKH�9�$73DVH��SURWHLQ�
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UHSOLFDWLRQ�VWUHVV��('&��KDV�D�SDUDORJ��
('&���WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�
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3URWHLQ�VHULQH�WKUHRQLQH�NLQDVH��UHTXLUHG�IRU�
YHVLFOH�IRUPDWLRQ�LQ�DXWRSKDJ\�DQG�WKH�
F\WRSODVP�WR�YDFXROH�WDUJHWLQJ��&YW��
SDWKZD\��VWUXFWXUDOO\�UHTXLUHG�IRU�

SKDJRSKRUH�DVVHPEO\�VLWH�IRUPDWLRQ��GXULQJ�
DXWRSKDJ\�IRUPV�D�FRPSOH[�ZLWK�$WJ��S�
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SURWHLQ��ZKLFK�LV�LPSOLFDWHG�LQ�
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F\WRSODVP��VSHFLILFDOO\�SKRVSKRU\ODWHG�LQ�
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GHFDSSLQJ�HQ]\PH�FRPSOH[��UHPRYHV��
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VWUXFWXUH�IURP�P51$V�SULRU�WR�WKHLU�
GHJUDGDWLRQ��DOVR�HQWHUV�QXFOHXV�DQG�

SRVLWLYHO\�UHJXODWHV�WUDQVFULSWLRQ�LQLWLDWLRQ��
QXGL[�K\GURODVH�IDPLO\�PHPEHU��IRUPV�
F\WRSODVPLF�IRFL�XSRQ�'1$�UHSOLFDWLRQ�
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PHLRVLV�DQG�VSRUXODWLRQ��GHFUHDVLQJ�OHYHOV�
HDUO\�LQ�VSRUXODWLRQ�PD\�SURPRWH�PHLRVLV��
DQG�LQFUHDVLQJ�OHYHOV�GXULQJ�VSRUXODWLRQ�
IDFLOLWDWH�FRPSDFWLRQ�RI�VSRUH�FKURPDWLQ��
ELQGV�WR�SURPRWHUV�DQG�ZLWKLQ�JHQHV�LQ�

PDWXUH�VSRUHV��PD\�EH�UHFUXLWHG�E\�8PH�S�
WR�SURPRWHU�UHJLRQV��FRQWULEXWLQJ�WR�
WUDQVFULSWLRQDO�UHSUHVVLRQ�RXWVLGH�RI�
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VHYHUDO�DPLQRSKRVSKROLSLG�WUDQVORFDVH�
IDPLO\�PHPEHUV��UHJXODWLQJ�SKRVSKROLSLG�
WUDQVORFDWLRQ�DQG�PHPEUDQH�DV\PPHWU\��
SKRVSKRU\ODWHV�DQG�LQKLELWV�XSVWUHDP�

LQKLELWRU\�NLQDVH��<SN�S��ORFDOL]HV�WR�WKH�
F\WRSODVP��HDUO\�HQGRVRPH�7*1�

FRPSDUWPHQWV�DQG�WKSODVPD�PHPEUDQH��
ORFDOL]HV�WR�WKH�VKPRR�WLS�ZKHUH�LW�KDV�D�
UHGXQGDQW�UROH�LQ�WKH�FHOOXODU�UHVSRQVH�WR�
PDWLQJ�SKHURPRQH��)3.��KDV�D�SDUDORJ��
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GXSOLFDWLRQ�

6�����6�����
7�����6���� 6���� &'&��� � � ���������



����
�

� � � 6���� &'&��� � � ������������
���������

� � � 6���� &'&��� � � ��������������
����

� � � 6���� &'&��� � � �������
� � � 6���� &'&��� � � ����
� � � 6���� &'&��� � � �������������

���������
� � � 7���� &'&��� � � ����

0'*��

3ODVPD�PHPEUDQH�SURWHLQ��LQYROYHG�LQ�*�
SURWHLQ�PHGLDWHG�SKHURPRQH�VLJQDOLQJ�

SDWKZD\��RYHUSURGXFWLRQ�VXSSUHVVHV�EHP��
PXWDWLRQV��0'*��KDV�D�SDUDORJ��&53���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�

6�����7�����
6�����7�����
7�����7�����
6�����7�����
6�����6�����

6����

6���� &.$�� � �
������������
����������
����������
���������

� � � 6���� 36.�� � �
������������
����������
����������
����

� � � 7���� 36.�� � �
������������
����������
����������
����

%1,��

/LQNHU�SURWHLQ�UHVSRQVLEOH�IRU�UHFUXLWPHQW�
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VHSWXP�GHVWUXFWLRQ��SKRVSKRU\ODWLRQ�E\�
&EN�S�UHJXODWHV�ORFDOL]DWLRQ�DQG�DFWLYLW\�RI�

$FH�S�WUDQVFULSWLRQ�IDFWRU�DQG�6VG�S�
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3ODVPD�PHPEUDQH�SURWHLQ��FRPSRQHQW�RI�
HLVRVRPHV��ORQJ�OLYHG�SURWHLQ�WKDW�UHPDLQV�
VWDEOH�LQ�HLVRVRPHV�RI�PRWKHU�FHOOV�ZKLOH�
RWKHU�HLVRVRPH�SURWHLQV��3LO�S�DQG�/VS�S��
WXUQ�RYHU��PD\�IXQFWLRQ�WR�DQFKRU�WKH�

HLVRVRPH�LQ�SODFH��VSRUXODWLRQ�DQG�SODVPD�
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IURP�WKH�VXUIDFH�RI�QXFOHRVRPDO�'1$�DIWHU�
FKURPDWLQ�UHPRGHOLQJ��DFHW\ODWHG��.����E\�
*FQ�S��DOWHULQJ�UHSOLFDWLRQ�VWUHVV�WROHUDQFH��

FRQWDLQV�WDQGHP�EURPRGRPDLQV�WKDW�
UHFRJQL]H�KLVWRQH�+��DFHW\ODWHG�RQ�.���

�+�.��DF��E\�*FQ�S�

� 6���� 0(&���
7(/��

� � �����������

53/�$�

5LERVRPDO���6�VXEXQLW�SURWHLQ�/�$��1�
WHUPLQDOO\�DFHW\ODWHG��ELQGV����6�U51$��
KRPRORJRXV�WR�PDPPDOLDQ�ULERVRPDO�

SURWHLQ�/���QR�EDFWHULDO�KRPRORJ��53/�$�

� 6��� � � 6,7��

������������
����������
����������
����



����
�

KDV�D�SDUDORJ��53/�%��WKDW�DURVH�IURP�WKH�
ZKROH�JHQRPH�GXSOLFDWLRQ�

0/3��

0\RVLQ�OLNH�SURWHLQ�DVVRFLDWHG�ZLWK�WKH�
QXFOHDU�HQYHORSH��QXFOHDU�EDVNHW�SURWHLQ�

WKDW�FRQQHFWV�WKH�QXFOHDU�SRUH�FRPSOH[�ZLWK�
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GHSHQGHQW�LQWHUQDOL]DWLRQ�RI�DJRQLVW�
RFFXSLHG�6WH�S��DV�SDUW�RI�VLJQDO�

GHVHQVLWL]DWLRQ��UHFUXLWV�5VS�S�WR�6WH�S�YLD�
LWV���33;<�PRWLIV��SURWHLQ�DEXQGDQFH�

LQFUHDVHV�LQ�UHVSRQVH�WR�'1$�UHSOLFDWLRQ�
VWUHVV��52'��KDV�D�SDUDORJ��52*���WKDW�
DURVH�IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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UHJLRQV��IXQFWLRQV�LQ�UHJXODWLRQ�RI�

VXEWHORPHULF�JHQHV�DQG�LV�OLQNHG�WR�75(;�
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�668��SURFHVVRPH�FRPSOH[��LQYROYHG�LQ�
SURGXFWLRQ�RI���6�U51$�DQG�DVVHPEO\�RI�
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2QH�RI�WKUHH�SRVVLEOH�EHWD�VXEXQLWV�RI�WKH�
6QI��NLQDVH�FRPSOH[��DOORZV�QXFOHDU�

ORFDOL]DWLRQ�RI�WKH�6QI��NLQDVH�FRPSOH[�LQ�
WKH�SUHVHQFH�RI�D�QRQIHUPHQWDEOH�FDUERQ�
VRXUFH��QHFHVVDU\�DQG�VXIILFLHQW�IRU�

SKRVSKRU\ODWLRQ�RI�WKH�0LJ�S�WUDQVFULSWLRQ�
IDFWRU�LQ�UHVSRQVH�WR�DONDOLQH�VWUHVV��

IXQFWLRQDOO\�UHGXQGDQW�ZLWK�6,3��DQG�6,3��
IRU�WKH�SKRVSKRU\ODWLRQ�RI�0LJ�S�LQ�

UHVSRQVH�WR�JOXFRVH�GHSULYDWLRQ��FRQWDLQV�D�
JO\FRJHQ�ELQGLQJ�GRPDLQ�
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1RQ�HVVHQWLDO�VXPR\ODWHG�SURWHLQ�RI�
XQNQRZQ�IXQFWLRQ��VLPLODU�WR�FRPSRQHQWV�RI�

KXPDQ�6:,�61)�FRPSOH[�LQFOXGLQJ�
605'���JUHHQ�IOXRUHVFHQW�SURWHLQ��*)3��
IXVLRQ�SURWHLQ�ORFDOL]HV�WR�WKH�F\WRSODVP��
QXFOHXV�DQG�QXFOHROXV��75,��KDV�D�SDUDORJ��
8$)����WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�

GXSOLFDWLRQ�
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&RPSRQHQW�RI�WKH�HLVRVRPH�UHTXLUHG�IRU�
SURSHU�HLVRVRPH�DVVHPEO\��VLPLODU�WR�
8VR�S��DXWKHQWLF��QRQ�WDJJHG�SURWHLQ�LV�

GHWHFWHG�LQ�D�SKRVSKRU\ODWHG�VWDWH�LQ�KLJKO\�
SXULILHG�PLWRFKRQGULD�LQ�KLJK�WKURXJKSXW�
VWXGLHV��SURWHLQ�LQFUHDVHV�LQ�DEXQGDQFH�DQG�
UHORFDOL]HV�IURP�SODVPD�PHPEUDQH�WR�
F\WRSODVP�XSRQ�'1$�UHSOLFDWLRQ�VWUHVV��
(,6��KDV�D�SDUDORJ��<./���&��WKDW�DURVH�

IURP�WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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)*�QXFOHRSRULQ�FRPSRQHQW�RI�FHQWUDO�FRUH�
RI�QXFOHDU�SRUH�FRPSOH[��13&���FRQWULEXWHV�
GLUHFWO\�WR�QXFOHRF\WRSODVPLF�WUDQVSRUW��
LQGXFHV�PHPEUDQH�WXEXODWLRQ��ZKLFK�PD\�
FRQWULEXWH�WR�QXFOHDU�SRUH�DVVHPEO\��$60��
KDV�D�SDUDORJ��183����WKDW�DURVH�IURP�WKH�

ZKROH�JHQRPH�GXSOLFDWLRQ�
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3URWHLQ�RI�XQNQRZQ�IXQFWLRQ��JUHHQ�
IOXRUHVFHQW�SURWHLQ��*)3��IXVLRQ�SURWHLQ�

ORFDOL]HV�WR�WKH�FHOO�SHULSKHU\��PVF��PXWDQWV�
DUH�GHIHFWLYH�LQ�GLUHFWLQJ�PHLRWLF�

UHFRPELQDWLRQ�HYHQWV�WR�KRPRORJRXV�
FKURPDWLGV��SRWHQWLDO�&GF��S�VXEVWUDWH��

SURWHLQ�DEXQGDQFH�LQFUHDVHV�LQ�UHVSRQVH�WR�
'1$�UHSOLFDWLRQ�VWUHVV�
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3HSWLG\O�SURO\O�FLV�WUDQV�LVRPHUDVH��33,DVH���
QXFOHDU�SUROLQH�LVRPHUDVH��DIIHFWV�

H[SUHVVLRQ�RI�PXOWLSOH�JHQHV�YLD�LWV�UROH�LQ�
QXFOHRVRPH�DVVHPEO\��FDWDO\]HV�

LVRPHUL]DWLRQ�RI�SUROLQH�UHVLGXHV�LQ�KLVWRQHV�
+��DQG�+���ZKLFK�DIIHFWV�O\VLQH�

PHWK\ODWLRQ�RI�WKRVH�KLVWRQHV��33,DVH�
GRPDLQ�DFWV�DV�D�WUDQVFULSWLRQDO�UHSUHVVRU�
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ZKHQ�WHWKHUHG�WR�'1$�E\�OH[$��DQG�
UHSUHVVRU�DFWLYLW\�LV�GHSHQGHQW�RQ�33,DVH�
DFWLYLW\��FRQWDLQV�D�QXFOHRSODVPLQ�OLNH�IROG�

DQG�FDQ�IRUP�SHQWDPHUV�
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3URWHLQ�RI�XQNQRZQ�IXQFWLRQ��JUHHQ�
IOXRUHVFHQW�SURWHLQ��*)3��IXVLRQ�SURWHLQ�
ORFDOL]HV�WR�WKH�FHOO�SHULSKHU\��F\WRSODVP��
EXG��DQG�EXG�QHFN��SRWHQWLDO�&GF��S�

VXEVWUDWH��VLPLODU�WR�6NJ�S��UHORFDOL]HV�IURP�
EXG�QHFN�WR�F\WRSODVP�XSRQ�'1$�

UHSOLFDWLRQ�VWUHVV��6.*��KDV�D�SDUDORJ��
&$)�����WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�

GXSOLFDWLRQ�
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(VVHQWLDO�SURWHLQ�LQYROYHG�LQ�QXFOHDU�H[SRUW�
RI�0VV�S��0VV�S�LV�D�OLSLG�NLQDVH�WKDW�
JHQHUDWHV�SKRVSKDWLG\OLQRVLWRO�����
ELSKRVSKDWH�DQG�SOD\V�D�UROH�LQ�DFWLQ�

F\WRVNHOHWRQ�RUJDQL]DWLRQ�DQG�YHVLFXODU�
WUDQVSRUW�
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DFWLYLW\��SOD\V�D�UROH�LQ�UHJXODWLRQ�RI�DFWLQ�
SDWFK�DVVHPEO\�
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&RPSRQHQW�RI�WKH�56&�FKURPDWLQ�
UHPRGHOLQJ�FRPSOH[��UHTXLUHG�IRU�

H[SUHVVLRQ�RI�PLG�ODWH�VSRUXODWLRQ�VSHFLILF�
JHQHV��LQYROYHG�LQ�WHORPHUH�PDLQWHQDQFH��
56&��KDV�D�SDUDORJ��56&���WKDW�DURVH�IURP�

WKH�ZKROH�JHQRPH�GXSOLFDWLRQ�
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3URWHLQ�LQYROYHG�LQ�51$�SRO\PHUDVH�,,�
WUDQVFULSWLRQ��LV�FRQVWLWXWLYHO\�UHFUXLWHG�WR�
WKH�&<&��SURPRWHU�DQG�LV�UHTXLUHG�IRU�

UHFUXLWPHQW�RI�FKURPDWLQ�UHPRGHOLQJ�IDFWRUV�
IRU�WKH�H[SUHVVLRQ�RI�&<&��JHQH��LQWHUDFWV�
JHQHWLFDOO\�RU�SK\VLFDOO\�ZLWK�51$3�,,��
7%3��7),,6��DQG�FKURPDWLQ�UHPRGHOOLQJ�
IDFWRUV��FHQWUDO�GRPDLQ�KLJKO\�FRQVHUYHG�
WKURXJKRXW�HXNDU\RWHV��PXWDWLRQV�FRQIHU�DQ�

6SW��SKHQRW\SH�
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6XEXQLW�RI�WKH�FRQGHQVLQ�FRPSOH[��UHTXLUHG�
IRU�HVWDEOLVKPHQW�DQG�PDLQWHQDQFH�RI�

FKURPRVRPH�FRQGHQVDWLRQ��FKURPRVRPH�
VHJUHJDWLRQ�DQG�FKURPDWLQ�ELQGLQJ�E\�WKH�

FRPSOH[��UHTXLUHG�IRU�W51$�JHQHV�
FOXVWHULQJ�DW�WKH�QXFOHROXV��UHTXLUHG�IRU�
UHSOLFDWLRQ�VORZ�]RQH�EUHDNDJH�IROORZLQJ�
0HF�S�LQDFWLYDWLRQ��WUDQVFULSWLRQ�LV�FHOO�
F\FOH�UHJXODWHG��SHDNLQJ�LQ�PLWRVLV�DQG�
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GHFOLQLQJ�LQ�*���SURWHLQ�LV�FRQVWLWXWLYHO\�
GHJUDGHG�E\�WKH�SURWHDVRPH��UDWH�OLPLWLQJ�
IRU�FRQGHQVLQ�UHFUXLWPHQW�WR�FKURPDWLQ�
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/LSLG�ELQGLQJ�(5�SURWHLQ��HQULFKHG�DW�
QXFOHXV�YDFXRODU�MXQFWLRQV��19-���PD\�EH�
LQYROYHG�LQ�VWHURO�PHWDEROLVP�RU�VLJQDOLQJ�
DW�WKH�19-��FRQWDLQV�D�V\QDSWRWDJPLQ�OLNH�
PLWRFKRQGULDO�OLSLG�ELQGLQJ�SURWHLQ��603��
GRPDLQ��ELQGV�SKRVSKDWLG\OLQRVLWROV�DQG�
RWKHU�OLSLGV�LQ�D�ODUJH�VFDOH�VWXG\��PD\�
LQWHUDFW�ZLWK�ULERVRPHV��EDVHG�RQ�FR�

SXULILFDWLRQ�H[SHULPHQWV�
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&\WRSODVPLF�SKRVSKRUHOD\�LQWHUPHGLDWH�
RVPRVHQVRU�DQG�UHJXODWRU��SDUW�RI�D�WZR�
FRPSRQHQW�VLJQDO�WUDQVGXFHU�WKDW�PHGLDWHV�

RVPRVHQVLQJ�YLD�D�SKRVSKRUHOD\�
PHFKDQLVP��UHTXLUHG�IRU�PLWRSKDJ\��

GHSKRVSKRU\ODWHG�IRUP�LV�GHJUDGHG�E\�WKH�
XELTXLWLQ�SURWHDVRPH�V\VWHP��SRWHQWLDO�

&GF��S�VXEVWUDWH�
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&KDSHURQH�DQG�LPSRUW�UHFHSWRU�IRU�QHZO\�
V\QWKHVL]HG�FODVV�,�303V��ELQGV�

SHUR[LVRPDO�PHPEUDQH�SURWHLQV��303V��LQ�
WKH�F\WRSODVP�DQG�GHOLYHUV�WKHP�WR�WKH�

SHUR[LVRPH�IRU�VXEVHTXHQW�LQVHUWLRQ�LQWR�WKH�
SHUR[LVRPDO�PHPEUDQH��LQWHUDFWV�ZLWK�
0\R�S�DQG�FRQWULEXWHV�WR�SHUR[LVRPH�

SDUWLWLRQLQJ�
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6KPRR�WLS�SURWHLQ��VXEVWUDWH�RI�+XE�S�
XELTXLWLQ�OLNH�SURWHLQ��PXWDQWV�DUH�GHIHFWLYH�
IRU�PDWLQJ�SURMHFWLRQ�IRUPDWLRQ��WKHUHE\�
LPSOLFDWLQJ�+EW�S�LQ�SRODUL]HG�FHOO�
PRUSKRJHQHVLV��+%7��KDV�D�SDUDORJ��
<1/���&��WKDW�DURVH�IURP�WKH�ZKROH�

JHQRPH�GXSOLFDWLRQ�
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3URWHLQ�LQYROYHG�LQ�SURVSRUH�PHPEUDQH�
PRUSKRJHQHVLV��SHULSKHUDO�PHPEUDQH�
SURWHLQ�WKDW�ORFDOL]HV�WR�WKH�SURVSRUH�
PHPEUDQH�DQG�DW�QXPHURXV�PHPEUDQH�
FRQWDFW�VLWHV��LQYROYHG�LQ�VSRUXODWLRQ��
YDFXRODU�SURWHLQ�VRUWLQJ��SURVSRUH�

PHPEUDQH�IRUPDWLRQ�GXULQJ�VSRUXODWLRQ��
DQG�SURWHLQ�*ROJL�UHWHQWLRQ��UHTXLUHG�IRU�
PLWRFKRQGULDO�LQWHJULW\��FRQWDLQV�D�3+�OLNH�
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GRPDLQ��KRPRORJRXV�WR�KXPDQ�&+$&�DQG�
&2+��ZKLFK�DUH�LQYROYHG�LQ�&KRUHD�
DFDQWKRF\WRVLV�DQG�&RKHQ�V\QGURPH��

UHVSHFWLYHO\�
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3HULSKHUDO�PHPEUDQH�SURWHLQ�RI�WKH�SODVPD�
PHPEUDQH��LQWHUDFWV�ZLWK�0LG�S��UHJXODWHV�
WKH�FHOO�LQWHJULW\�SDWKZD\�PHGLDWHG�E\�
3NF�S�DQG�6OW�S��WKH�DXWKHQWLF�SURWHLQ�LV�

GHWHFWHG�LQ�D�SKRVSKRU\ODWHG�VWDWH�LQ�KLJKO\�
SXULILHG�PLWRFKRQGULD�
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6XEXQLW�RI�6($&$7��D�VXEFRPSOH[�RI�WKH�
6($�FRPSOH[��5WF�S��DORQJ�ZLWK�0WF�S�DQG�

6HD�S��UHGXQGDQWO\�LQKLELW�WKH�725&��
LQKLELWRU\�UROH�RI�WKH�,PO�S�6($&,7�

�,PO�S�1SU�S�1SU�S��VXEFRPSOH[��D�*$3�
IRU�*73DVH�*WU�S��(*2&�VXEXQLW��LQ�

UHVSRQVH�WR�DPLQR�DFLG�OLPLWDWLRQ��WKHUHE\�
UHVXOWLQJ�LQ�DFWLYDWLRQ�RI�725&��VLJQDOLQJ��
6($�LV�D�FRDWRPHU�UHODWHG�FRPSOH[�WKDW�
DVVRFLDWHV�G\QDPLFDOO\�ZLWK�WKH�YDFXROH��
KDV�1�WHUPLQDO�:'����UHSHDWV�DQG�D�&�
WHUPLQDO�5,1*�PRWLI��QXOO�VXSSUHVVHV�
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ZKLFK�PD\�IDFLOLWDWH�LQWUDPROHFXODU�
PRQRXELTXLWLQDWLRQ��&8(��KDV�D�SDUDORJ��
'21���WKDW�DURVH�IURP�WKH�ZKROH�JHQRPH�
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SKRVSKRSDQWRWKHQR\OF\VWHLQH�GHFDUER[\ODVH�
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LQ�UHVSRQVH�WR�JOXFRVH�PHWDEROLVP��SOD\V�D�
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