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7KH� ,QWHUQHW� (QJLQHHULQJ� 7DVN� )RUFH
�,(7)�� KDV� LQLWLDWHG� WKH� ,QWHJUDWHG� 6HUYLFHV� �,6�
,QWHUQHW� IUDPHZRUN� WR� HODERUDWH� D� QHZ� VHUYLFH�
ZKLFK� VXSSRUWV� PXOWLSRLQW�WR�PXOWLSRLQW
FRPPXQLFDWLRQ�DQG�4R6�EDVHG�URXWLQJ� LQ�RUGHU� WR
VHUYH� WKH� GHPDQGV� RI� PXOWLPHGLD� DSSOLFDWLRQV
UXQQLQJ� DW� ,QWHUQHW� KRVWV�� 7R� DFKLHYH� WKH� JRDOV� RI
WKH� ,6� ,QWHUQHW� WZR� QHZ� SURWRFROV� KDYH� WR� EH
LQWURGXFHG�RYHU� WKH�H[LVWLQJ� ,QWHUQHW�3URWRFRO� �,3�
SODWIRUP�� ILUVW��GXH� WR� WKH�FRQQHFWLRQOHVV�QDWXUH�RI
,3� D� UHVRXUFH� UHVHUYDWLRQ� DQG� PDQDJHPHQW
PHFKDQLVP�KDV�WR�EH�LQYRNHG�LQ�RUGHU�WR�VDWLVI\�WKH
4R6� UHTXLUHPHQWV� RI� WKH� ,3� IORZV� FRQVHTXHQWO\�
VHFRQG�� D� PXOWLFDVW� FDSDEOH� URXWLQJ� SURWRFRO� LV
GHVLUDEOH�� ZKLFK� WDNHV� LQWR� DFFRXQW� WKH� DPRXQW� RI
DYDLODEOH� 4R6� UHVRXUFHV� DW� QHWZRUN� OLQNV� ZKHQ
WU\LQJ� WR� ILQG� WKH�EHVW� SDWK� WR�DFFRPPRGDWH�DQ� ,3
IORZ�� ,Q� WKLV� SDSHU� ZH� LQYHVWLJDWH� WKH� TXHVWLRQ� RI
4R6�EDVHG�URXWLQJ�DQG�,3�PXOWLFDVWLQJ�LQ�DQ�263)
DQG�5693�SURWRFRO�HQYLURQPHQW�,6�PRGHO�

.H\ZRUGV�� 0XOWLFDVW�� 4R6� 5RXWLQJ�
5693
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7KH� PDLQ� JRDO� RI� WKLV� SDSHU� LV� WR� JLYH� D
EULHI�WXWRULDO�RQ�WKH�FXUUHQW�GHYHORSPHQWV�DLPLQJ�WR
FRPELQH�PXOWLFDVW�FDSDELOLW\�DQG�4R6�VHQVLWLYLW\�LQ
LQWUD�GRPDLQ� ,3� URXWLQJ�� DQG� WR� DWWHPSW� WR� RXWOLQH
WKH� EDVLF� IHDWXUHV� RI� D� 4R6�PXOWLFDVW� URXWLQJ
SURWRFRO�E\� ULVLQJ� DQG� DQVZHULQJ� WKH�PRVW� JHQHULF
TXHVWLRQV�

4R6� GHPDQGV� RI� PXOWLFDVW� DSSOLFDWLRQ
LQFOXGH�WROHUDQFH�WR�MLWWHU��GHOD\�DQG�ORVW�SDFNHWV��,Q
RUGHU� IRU� D� QHWZRUN� WR� VDWLVI\� WKH� HPHUJLQJ� 4R6
UHTXLUHPHQWV� DSSOLFDWLRQV� PXVW� EH� DEOH� WR� VSHFLI\
WKHLU� WUDIILF¶V� FKDUDFWHULVWLFV�� 7KLV� LPSOLHV� WKDW
ILQGLQJ� WKH� VKRUWHVW� SDWK� WR� D� GHVWLQDWLRQ� ZKHQ
FRQVWUXFWLQJ� D� GDWD� GHOLYHU\� WUHH� LV� QR� ORQJHU
VXIILFLHQW�� WKH� VHOHFWHG� URXWH� PXVW� VDWLVI\
DSSOLFDWLRQ� 4R6� GHPDQGV� DV� ZHOO�� 7KLV� DGGV
FRQVLGHUDEOH� FRPSOH[LW\� WR� WKH� URXWLQJ� WDVN�� 7KH
JHQHUDO� PHWULF� XVHG� E\� EHVW�HIIRUW� URXWLQJ
DOJRULWKPV�LV�WKH�FRXQW�RI�WKH�QXPEHU�RI�KRSV��RU�D
VSHFLDO� OHQJWK� PHWULF� DVVLJQHG� WR� WKH� KRSV�� DORQJ

WKH� SDWK� IURP� D� VRXUFH� WR� D� GHVWLQDWLRQ�� ,Q� 4R6
HQYLURQPHQW� GXULQJ� SDWK� FDOFXODWLRQ�� SDUDPHWHUV
VXFK�DV�GHOD\��MLWWHU��EDQGZLGWK��ORVV�SUREDELOLW\�DQG
FRVW� PXVW� DOVR� EH� FRQVLGHUHG�� 6LQFH� SDWK
RSWLPL]DWLRQ� ZLWK� PRUH� WKDQ� WZR� FRQVWUDLQWV� LV� DQ
13�FRPSOHWH� SUREOHP� �DSDUW� IURP� D� IHZ� YHU\
VSHFLDO�FDVHV���D�SRVVLEOH�DSSURDFK�LV�WR�WDNH�VROHO\
WKH�PRVW�LPSRUWDQW�4R6�SDUDPHWHU�LQWR�DFFRXQW��WKH
DPRXQW� RI� DYDLODEOH� EDQGZLGWK� RYHU� WKH� QHWZRUN
OLQNV�

:KLOH� UHVRXUFH� UHVHUYDWLRQV� FDQ� EH
DFKLHYHG� E\� XVLQJ� WKH� H[LVWLQJ� 5693� �5HVRXUFH
UH6HU9DWLRQ� 3URWRFRO�� >�@��� WKHUH� H[LVWV� QR� 4R6
VHQVLWLYH�� PXOWLFDVW� FDSDEOH� ,3� URXWLQJ� SURWRFRO�
7KLV� SDSHU� EULHIO\� RXWOLQHV� WKH� UHVWULFWLRQV�
WUDGHRIIV�� FRQVWUDLQWV� DQG� FRQWUDGLFWLRQV� WKDW� DULVH
ZKHQ� DWWHPSWLQJ� WR� FRPELQH� PXOWLFDVW� FDSDELOLW\
DQG�4R6�VHQVLWLYLW\��7KHVH�SUREOHPV�DUH�GLVFXVVHG
LQ� WHUPV� RI� UHDO� H[DPSOHV�� KRZ� WZR� H[WHQVLRQV� RI
263)� >�@�� 4R6� VHQVLWLYH� 4263)� >��� �@� DQG
PXOWLFDVW� FDSDEOH� 0263)� >��� �@� ZRUN�� :H� ZLOO
UHYHDO� WKDW�0263)� DQG�4263)� FDQ� QRW� EH� HDVLO\
µPHUJHG¶� WR�VXSSRUW� WKH�GHPDQGV�RI�4R6�PXOWLFDVW
IORZV�� 7KXV� D� QHZ� URXWLQJ� SURWRFRO� PXVW� EH
GHILQHG�� ZKLFK� KDQGOHV� WKHVH� GHPDQGV� ZKLOH� DOVR
VXSSRUWLQJ�XQLFDVW�4R6�EDVHG�URXWLQJ�

7KHUH� DUH� TXLWH� D� ORW� RI� HPHUJLQJ
GLIILFXOWLHV� ZKHQ� WU\LQJ� WR� GHILQH� D� PXOWLFDVW
FDSDEOH�DQG�4R6� VHQVLWLYH� LQWUD�GRPDLQ� ,3� URXWLQJ
SURWRFRO�

)LUVWO\�� TXHVWLRQV� GLUHFWO\� UHODWHG� WR� WKH
PXOWLFDVW� 4R6� URXWLQJ� DOJRULWKP� KDYH� WR� EH
DQVZHUHG�� 7KLV� DOJRULWKP� LV� UHVSRQVLEOH� IRU� WKH
HVWDEOLVKPHQW� RI� GDWD� GHOLYHU\� SDWK� E\� VHOHFWLQJ
WKRVH� OLQNV� LQ� WKH� QHWZRUN� WKDW� DGYHUWLVHG� HQRXJK
IUHH� FDSDFLW\� WR� DFFRPPRGDWH� WKH� ,3� IORZ� LQ
TXHVWLRQ��7KH�TXHVWLRQ�UHODWHG�WR�ZKHWKHU�FRQVWUXFW
D�SUH�FRPSXWHG�URXWLQJ�WDEOH�RU�SHUIRUP�RQ�GHPDQG
URXWLQJ�PXVW�EH�GHFLGHG��&DQ�,3¶V� WUDGLWLRQDO�QH[W�
KRS� URXWLQJ� FRQFHSWLRQ� VDWLVI\� WKH� GHPDQGV� RI
PXOWLPHGLD�DSSOLFDWLRQV��RU�LW� LV�QHFHVVDU\� WR�DGRSW
WKH� 311,� DSSURDFK� RI� $70� L�H�� WR� XVH� VRXUFH
URXWLQJ��1HYHUWKHOHVV�SURSHU�PRGLILFDWLRQV� KDYH� WR
EH� FDUULHG� RXW� RQ� NQRZQ� VKRUWHVW�SDWK�ILUVW



DOJRULWKPV� �'LMNVWUD�� %HOOPDQ�)RUG�� WR� VXSSRUW
PXOWLFDVW�DQG�4R6�

(YHQ� PRUH� SUREOHPV� DULVH� ZKHQ
DWWHPSWLQJ� WR� FR�RSHUDWH� ZLWK� 5693�� 2QH� RI� WKH
PDLQ�SUREOHPV�LV�KRZ�WR�SURYLGH�HDFK�³UHVHUYDWLRQ
VW\OH´�GHILQHG�LQ�5693�

�4R6� URXWLQJ� UHTXLUHV� URXWH�SLQQLQJ�� 7KLV
LPSOLHV�� WKDW� WKH� H[LVWLQJ� 4R6� URXWH� ZLOO� QRW� EH
UHSODFHG� XQOHVV� LW� EHFRPHV� XQDYDLODEOH� �GXH� WR
WRSRORJ\�FKDQJH�GLUHFWO\�DIIHFWLQJ�WKH�XVHG�SDWK��LQ
RUGHU� WR� DYRLG� URXWLQJ� WUDQVLHQWV� DQG� URXWH
RVFLOODWLRQV��8SRQ� WKH�FKDQJH�RI� D�PXOWLFDVW� JURXS
PHPEHUVKLS� WKH� URXWLQJ� WDEOH� KDV� WR� EH� UH�
FDOFXODWHG�LQ�D�ZD\�HQVXULQJ�WKDW�WKH�4R6�URXWHV�WR
WKH�UHVLGXDO�GHVWLQDWLRQV�UHPDLQ�WKH�VDPH��L�H���WKH\
UHPDLQ�³SLQQHG´��

0RUHRYHU�� D� VSHFLDO� UHJLVWU\� HQWU\� �WKH� VR
FDOOHG�³IORZ�VWDWH´��KDV�WR�EH�PDLQWDLQHG�DW�URXWHUV
DORQJ� WKH� PXOWLFDVW� WUHH�� LQ� RUGHU� WR� DFFXUDWHO\
GHOLYHU� LQFRPLQJ� ,3� GDWDJUDPV�� 7KH� IORZ� VWDWH
FRQWDLQV� WKH� VHW� RI� QH[W�KRSV� IRU� WKH� GDWDJUDPV
EHORQJLQJ� WR� D� SDUWLFXODU� VWUHDP�� 7KH� PHWKRG� RI
EXLOGLQJ� XS� DQG� PDLQWDLQLQJ� WKHVH� VWDWHV� PXVW� EH
HODERUDWHG�DV�ZHOO�

7KH� UHVW� RI� WKLV� GRFXPHQW� LV� VWUXFWXUHG� DV
IROORZV�� ,Q� 6HFWLRQ� �� D� VKRUW� RYHUYLHZ� LV� JLYHQ� RI
WKH� 4R6�EDVHG� URXWLQJ� IUDPHZRUN�� 6HFWLRQ� �
LQWURGXFHV� ,3� PXOWLFDVWLQJ�� 6HFWLRQ� �� DQG� �
GHVFULEHV�5693�DQG�263)��UHVSHFWLYHO\��,Q�6HFWLRQ
��ZH�LGHQWLI\�VRPH�SUREOHPV�RI�FUXFLDO�LPSRUWDQFH
FRQFHUQLQJ� 4R6�PXOWLFDVW� URXWLQJ� LQ� PRUH� GHWDLO�
$IWHU� DQDO\]LQJ� WKHVH� LVVXHV� LQ� 6HFWLRQ� ��ZH� GUDZ
FRQFOXVLRQV�
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7KH� ,(7)�KDV� HODERUDWHG� WKH� ³)UDPHZRUN
IRU�4R6�EDVHG�5RXWLQJ� LQ� WKH� ,QWHUQHW´� SURMHFW� >�@
WR� FDOO� WKH� IXQGDPHQWDOV�RI� WKH� ,QWHJUDWHG�6HUYLFHV
,QWHUQHW�LQWR�H[LVWHQFH�RQ�WKH�EDVLV�RI�WKH�DUJXPHQWV
GLVFXVVHG� SUHYLRXVO\�� D� URXWLQJ� VFKHPH�� ZKHUH� D
UHVRXUFH�PDQDJHPHQW�PHFKDQLVP�FROODERUDWHV�ZLWK
VRPH�HQKDQFHG�FDSDELOLW\�URXWLQJ�SURFHVVHV�

7KHUH�LV�D�IXQGDPHQWDO�LQWHUDFWLRQ�EHWZHHQ
UHVRXUFH� UHVHUYDWLRQ� VHW� XS� DQG� URXWLQJ�� VLQFH
UHVHUYDWLRQ� UHTXLUHV� WKH� LQVWDOODWLRQ� RI� IORZ� VWDWH
DORQJ�WKH�URXWH�RI�GDWD�SDFNHWV��,I�D�URXWH�FKDQJHV�
WKHUH�PXVW�EH�D�PHFKDQLVP� WR� VHW� XS� D� UHVHUYDWLRQ
DORQJ�WKH�QHZ�URXWH��7KH�GRFXPHQW� >�@�SURSRVHV�D
IUDPHZRUN� IRU� 4R6�EDVHG� URXWLQJ�� ZLWK� WKH
REMHFWLYH� RI� IRVWHULQJ� WKH� GHYHORSPHQW� RI� DQ
,QWHUQHW�ZLGH� VROXWLRQ� ZKLOH� HQFRXUDJLQJ
LQQRYDWLRQV� LQ� VROYLQJ� WKH� PDQ\� SUREOHPV� WKDW
DULVH�

7KLV� DSSURDFK� IROORZV� WKH� WUDGLWLRQDO
VHSDUDWLRQ�EHWZHHQ�LQWUD��DQG�LQWHU�GRPDLQ�URXWLQJ�
,W� DOORZV� VROXWLRQV� OLNH� 4263)� >��� �@� WR� EH
GHSOR\HG� IRU� LQWUD�GRPDLQ� URXWLQJ� ZLWKRXW� DQ\
UHVWULFWLRQ��RWKHU�WKDQ�WKHLU�DELOLW\�WR�LQWHUDFW�ZLWK�D
FRPPRQ��DQG�SHUKDSV�VLPSOH��LQWHU�GRPDLQ�URXWLQJ
SURWRFRO�� 7KLV� URXWLQJ� PRGHO� LV� WKH� PRVW� SUDFWLFDO
RQH� IURP� WKH� HYROXWLRQ� SRLQW� RI� YLHZ�� ,W� LV
VXSHUIOXRXV� WR� VD\� WKDW� WKH� HYHQWXDO� VXFFHVV� RI� D
4R6�EDVHG� ,QWHUQHW� URXWLQJ� DUFKLWHFWXUH� ZRXOG
GHSHQG�RQ�WKH�HDVH�RI�HYROXWLRQ�

)LJXUH����,OOXVWUDWLRQ�RI�WKH�WZR�SURQJHG�DSSURDFK
LQLWLDWHG�E\�,(7)�

)LJXUH� ��� LOOXVWUDWHV� WKH� VHSDUDWLRQ� RI
H[WHULRU�DQG�LQWHULRU�JDWHZD\�SURWRFROV��DV�SURSRVHG
E\�,(7)��6HSDUDWH�$XWRQRPRXV�6\VWHPV�FDQ�XWLOL]H
LQGHSHQGHQW� LQWUD�GRPDLQ� �,*3�� URXWLQJ� SURWRFROV
�OLNH� 4263)��� 7KH� ,QWHUQHW� %DFNERQH� HPSOR\V� D
XQLYHUVDO�LQWHU�GRPDLQ��(*3��URXWLQJ�SURWRFRO��OLNH
4R60,&� >�@��� $XWRQRPRXV� 6\VWHP� %RXQGDU\
5RXWHUV� �$6%5V�� LQWHUDFWV� EHWZHHQ� WKH� VHSDUDWH
URXWLQJ�GRPDLQV�DQG�WKH�EDFNERQH�

7R� FRQFOXGH� LW� VHHPV� WR� EH� WKH� PRVW
REYLRXV� ZD\� RI� GHSOR\LQJ� ,6� VHUYLFHV� RYHU� WKH
HQWLUH� ,QWHUQHW� WR� GHYHORS� DQG� WHVW� PXOWLSOH�
LQGHSHQGHQW�PXOWLFDVW�FDSDEOH��4R6�VHQVLWLYH�LQWUD�
GRPDLQ� ,3� URXWLQJ� SURWRFROV� ZLWK� WKH� DELOLW\� RI
FRPPXQLFDWLQJ� ZLWK� HDFK� RWKHU� WKURXJK� D� ZHOO�
GHILQHG� LQWHUIDFH�RI�DQ�([WHULRU�*DWHZD\�3URWRFRO�
7KH� GHVLJQ� RI� VXFK� DQ� LQWUD�GRPDLQ� URXWLQJ
SURWRFRO�LV�DLPHG�E\�RXU�HIIRUWV�
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7KHUH� DUH� WKUHH� HVVHQWLDO� W\SHV� RI� ,3Y�
DGGUHVVHV��XQLFDVW��EURDGFDVW��DQG�PXOWLFDVW�>�����@�
$� XQLFDVW� DGGUHVV� LV� GHVLJQHG� WR� WUDQVPLW� D� SDFNHW
WR�D�VLQJOH�GHVWLQDWLRQ��$�EURDGFDVW�DGGUHVV�LV�XVHG
WR� VHQG� D� GDWDJUDP� WR� DQ� HQWLUH� VXEQHWZRUN�� $
PXOWLFDVW�DGGUHVV�LV�GHVLJQHG�WR�HQDEOH�WKH�GHOLYHU\
RI� GDWDJUDPV� WR� D� VHW� RI� KRVWV� WKDW� KDYH� EHHQ
FRQILJXUHG� DV� PHPEHUV� RI� D� PXOWLFDVW� JURXS� LQ
YDULRXV�VFDWWHUHG�VXEQHWZRUNV�

$XWRQRPRXV
6\VWHPB�

$XWRQRPRXV
6\VWHPB�

$XWRQRPRXV
6\VWHPB�

$XWRQRPRXV
6\VWHPB�

$XWRQRPRXV
6\VWHPB�

$XWRQRPRXV�6\VWHP
%RXQGDU\�5RXWHUV
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,3�PXOWLFDVWLQJ�LV�QRW�FRQQHFWLRQ�RULHQWHG�
&RQVLGHULQJ�D�VWDQGDUG�,3�LQIUDVWUXFWXUH��D�PXOWLFDVW
GDWDJUDP�LV�GHOLYHUHG�WR�GHVWLQDWLRQ�JURXS�PHPEHUV
ZLWK� WKH� VDPH� EHVW�HIIRUW� UHOLDELOLW\� DV� D� VWDQGDUG
XQLFDVW� ,3� GDWDJUDP�� 7KLV� PHDQV� WKDW� D� PXOWLFDVW
GDWDJUDP�LV�QRW�JXDUDQWHHG�WR�UHDFK�DOO�PHPEHUV�RI
WKH�JURXS��RU�DUULYH�LQ�WKH�VDPH�RUGHU�UHODWLYH�WR�WKH
WUDQVPLVVLRQ�RI�RWKHU�SDFNHWV�

)XUWKHU��LQGLYLGXDO�KRVWV�DUH�IUHH�WR�MRLQ�RU
OHDYH� D�PXOWLFDVW� JURXS� DW� DQ\� WLPH�� 7KHUH� DUH� QR
UHVWULFWLRQV�RQ� WKH�SK\VLFDO� ORFDWLRQ�RU� WKH�QXPEHU
RI�PHPEHUV�LQ�D�PXOWLFDVW�JURXS��$�KRVW�PD\�EH�D
PHPEHU� RI� PRUH� WKDQ� RQH� PXOWLFDVW� JURXS� DW� DQ\
JLYHQ�WLPH�DQG�GRHV�QRW�KDYH� WR�EHORQJ�WR�D�JURXS
WR�VHQG�PHVVDJHV�WR�PHPEHUV�RI�D�JURXS��0XOWLFDVW
URXWHUV� H[HFXWH� D� PXOWLFDVW� URXWLQJ� SURWRFRO� WR
GHILQH�GHOLYHU\�SDWKV� WKDW�HQDEOH� WKH�IRUZDUGLQJ�RI
PXOWLFDVW�GDWDJUDPV�DFURVV�DQ�LQWHUQHWZRUN�

�7RGD\�� WKH� PDMRULW\� RI� ,QWHUQHW
DSSOLFDWLRQV� UHO\� RQ� SRLQW�WR�SRLQW� WUDQVPLVVLRQ�
7KH� XWLOL]DWLRQ� RI� SRLQW�WR�PXOWLSRLQW� WUDQVPLVVLRQ
KDV�WUDGLWLRQDOO\�EHHQ�OLPLWHG�WR�ORFDO�DUHD�QHWZRUN
DSSOLFDWLRQV�� 2YHU� WKH� SDVW� IHZ� \HDUV� WKH� ,QWHUQHW
KDV� VHHQ� D� ULVH� LQ� WKH� QXPEHU� RI� QHZ� PXOWLPHGLD
DSSOLFDWLRQV� WKDW� UHO\� RQ� PXOWLFDVW� WUDQVPLVVLRQ�
0XOWLFDVW� ,3� FRQVHUYHV� EDQGZLGWK� E\� IRUFLQJ� WKH
QHWZRUN� WR� GR� SDFNHW� UHSOLFDWLRQ� RQO\� ZKHQ
QHFHVVDU\�� DQG� RIIHUV� DQ� DWWUDFWLYH� DOWHUQDWLYH� WR
XQLFDVW� WUDQVPLVVLRQ� IRU� WKH� GHOLYHU\� RI� QHWZRUN
PXOWLSDUW\� YLGHRFRQIHUHQFLQJ�� DQG� VKDUHG
ZKLWHERDUG� DSSOLFDWLRQV� �DPRQJ� RWKHUV��� ,W� LV
LPSRUWDQW� WR�QRWH� WKDW�DSSOLFDWLRQV� IRU� ,3�PXOWLFDVW
DUH� QRW� VROHO\� OLPLWHG� WR� WKH� ,QWHUQHW��0XOWLFDVW� ,3
FDQ�DOVR�SOD\�DQ� LPSRUWDQW�UROH� LQ� ODUJH�GLVWULEXWHG
FRPPHUFLDO�QHWZRUNV�

���� 0XOWLFDVW�WUHH�HVWDEOLVKPHQW�DQG
PDQDJHPHQW

1H[W�� WKH� WZR� IXQGDPHQWDO� DSSURDFKHV� RI
PXOWLFDVW� WUHH� HVWDEOLVKPHQW� DQG� PDQDJHPHQW� DUH
JRLQJ� WR� EH� UHYLHZHG�� 7KH� WZR� EDVLF� FRQFHSWLRQV
DUH��³SHU�VRXUFH�WUHHV´��DQG�³VKDUHG�WUHHV´�

,Q� FDVH� RI� DUUDQJLQJ� D� PXOWLFDVW
FRPPXQLFDWLRQ�RQ�D�SHU�VRXUFH�WUHH�EDVLV��LQ�PXFK
RI�WKH�OLWHUDWXUH��LW� LV�DOVR�FDOOHG�VRXUFH�EDVHG� WUHH�
WKH� PXOWLSRLQW�WR�PXOWLSRLQW� FRQQHFWLRQ� FDQ� EH
GLYLGHG� LQWR� VHSDUDWH� SRLQW�WR�PXOWLSRLQW
FRQQHFWLRQV�� 7KXV�� WKHUH� LV� D� VLQJOH� SRLQW�WR�
PXOWLSRLQW� GDWD� IRUZDUGLQJ� WUHH� IURP� HDFK� VRXUFH�
DV� LW� LV� VKRZQ� LQ� )LJXUH� �D�� (DFK� WUHH� LV�PDQDJHG
LQGHSHQGHQWO\� IURP� WKH� RWKHUV� E\� LWV� VRXUFH�� 7KLV
DSSURDFK�UHVXOWV�LQ�KLJK�OHYHO�RI�ORDG�EDODQFLQJ�DQG
RSWLPDO�VKRUWHVW�SDWK�URXWLQJ�

7KH� VR�FDOOHG� VKDUHG� WUHH� LV� D� VSHFLDO
VSDQQLQJ� WUHH� RI� DOO� VHQGHUV� DQG� UHFHLYHUV� RI� D
PXOWLFDVW� VHVVLRQ� �VHH� )LJXUH� �E���� 'DWD

FRPPXQLFDWLRQ� WDNHV� SODFH� ZLWKLQ� WKH� VSDQQLQJ
WUHH�� GDWD� DUH� IRUZDUGHG� IURP� VHQGHUV� WR� UHFHLYHUV
RYHU� WKH� OLQNV�ZKLFK� DUH�EUDQFKHV� RI� WKH� WUHH��7KH
VKDUHG� WUHH� LV� EXLOW� LQ� DQ� LQFUHPHQWDO� ZD\�� DQ
HQGSRLQW� ZLOOLQJ� WR� MRLQ� WR� WKH� PXOWLFDVW
FRPPXQLFDWLRQ� RULJLQDWHV� D� ³-RLQ´�PHVVDJH� LQ� WKH
GLUHFWLRQ�RI�D�NQRZQ�SRLQW��WKH�VR�FDOOHG�³FRUH´��RI
WKH� WUHH��7KH� QHZ�EUDQFK� DGGHG� WR� WKH� VKDUHG� WUHH
ZLOO� IRUN� DW� WKH� SRLQW� ZKHUH� WKH� -RLQ�PHVVDJH� KLWV
WKH�WUHH��6LQFH�WKHUH�LV�RQO\�RQH�VSDQQLQJ�WUHH�SHU�D
PXOWLFDVW� JURXS� WKH� VKDUHG� WUHH� DSSURDFK� LPSOLHV
OHVV� UHVRXUFH� FRQVXPSWLRQ�� RQ� WKH� RWKHU� KDQG� LW
FDXVHV� JUDYH� WUDIILF� FRQFHQWUDWLRQ� DQG� VXE�RSWLPDO
URXWLQJ��SDFNHWV�GR�QRW�WUDYHO�WKH�VKRUWHVW�SDWK�IURP
VHQGHUV�WR�UHFHLYHUV��

)LJXUH����,OOXVWUDWLRQ�RI�SHU�VRXUFH�DQG�VKDUHG
PXOWLFDVW�GDWD�IRUZDUGLQJ�WUHHV

��� 5(6285&(�5(6(59$7,21
35272&2/��5693�

5693� LV� D� UHVRXUFH� UHVHUYDWLRQ� VHWXS� DQG
PDQDJHPHQW� SURWRFRO�� ZKLFK� LV� GHVLJQHG� IRU� WKH
,QWHJUDWHG�6HUYLFHV�,QWHUQHW�PRGHO�>��@��7KH�5693
SURWRFRO� LV� XVHG� E\� D� KRVW� WR� UHTXHVW� D� VSHFLILF
TXDOLW\� RI� VHUYLFH� IURP� WKH� QHWZRUN� IRU� SDUWLFXODU
DSSOLFDWLRQ� GDWD� VWUHDPV� RU� IORZV�� 5693� LV� DOVR
XVHG�E\�URXWHUV�WR�GHOLYHU�4R6�UHTXHVWV�WR�DOO�QRGHV
DORQJ� WKH� SDWKV� RI� WKH� IORZV� DQG� WR� HVWDEOLVK� DQG
PDLQWDLQ� VWDWH� WR� SURYLGH� WKH� UHTXHVWHG� VHUYLFH�
5693� UHTXHVWV� ZLOO� JHQHUDOO\� UHVXOW� LQ� UHVRXUFHV
EHLQJ�UHVHUYHG�LQ�HDFK�QRGH�DORQJ�WKH�GDWD�SDWK�

7KH� 5693� SURWRFRO� LV� GHVLJQHG� WR� FR�
RSHUDWH� ZLWK� DQ\� FXUUHQW� DQG� IXWXUH� XQLFDVW� DQG
PXOWLFDVW�URXWLQJ�SURWRFROV�ZLWKRXW�DQ\�UHVWULFWLRQV
L�H�� LW� LV� D� URXWLQJ� LQGHSHQGHQW� UHVRXUFH
PDQDJHPHQW� VLJQDOLQJ� SURWRFRO�� 5693� UHTXHVWV
UHVRXUFHV� IRU� VLPSOH[� IORZV�� L�H�� LW� UHTXHVWV
UHVRXUFHV� LQ� RQO\� RQH� GLUHFWLRQ�� 7KHUHIRUH�� 5693
WUHDWV�D�VHQGHU�DV�ORJLFDOO\�GLVWLQFW�IURP�D�UHFHLYHU�
DOWKRXJK� WKH� VDPH� DSSOLFDWLRQ� SURFHVV� PD\� DFW� DV
ERWK�D�VHQGHU�DQG�D�UHFHLYHU�DW�WKH�VDPH�WLPH�

,Q� RUGHU� WR� HIILFLHQWO\� DFFRPPRGDWH� ODUJH
DQG�G\QDPLF�JURXS�PHPEHUVKLS��DQG�KHWHURJHQHRXV
UHFHLYHU� UHTXLUHPHQWV�� 5693� PDNHV� UHFHLYHUV
UHVSRQVLEOH� IRU� UHTXHVWLQJ� D� VSHFLILF� 4R6�� $� 4R6

D���3HU�VRXUFH�PXOWLFDVW
IRUZDUGLQJ�WUHH

E���6KDUHG�WUHH

5HFHLYHUB�

5HFHLYHUB�

6HQGHUB�

5HFHLYHUB�

6HQGHUB�

5HFHLYHUB�

5HFHLYHUB�

6HQGHUB�

5HFHLYHUB�

6HQGHUB�



UHTXHVW�IURP�D�UHFHLYHU�KRVW�DSSOLFDWLRQ�LV�SDVVHG�WR
WKH� ORFDO� 5693� SURFHVV�� 7KH� 5693� SURWRFRO� WKHQ
FDUULHV� WKH� UHTXHVW� WR� DOO� WKH� QRGHV� �URXWHUV� DQG
KRVWV�� DORQJ� WKH� UHYHUVH� GDWD� SDWK�V�� WR� WKH� GDWD
VRXUFH�V��� EXW� RQO\� DV� IDU� DV� WKH� URXWHU� ZKHUH� WKH
UHFHLYHU¶V�GDWD�SDWK� MRLQV� WKH�PXOWLFDVW�GLVWULEXWLRQ
WUHH��$V�D�UHVXOW��5693¶V�UHVHUYDWLRQ�RYHUKHDG�LV�LQ
JHQHUDO�ORJDULWKPLF�UDWKHU�WKDQ�OLQHDU�LQ�WKH�QXPEHU
RI�UHFHLYHUV�

6LQFH�WKH�PHPEHUVKLS�RI�D� ODUJH�PXOWLFDVW
JURXS�DQG�WKH�UHVXOWLQJ�PXOWLFDVW� WUHH� WRSRORJ\�DUH
OLNHO\� WR� FKDQJH� ZLWK� WLPH�� WKH� 5693� GHVLJQ
DVVXPHV� WKDW� 5693� DQG� WUDIILF� FRQWURO� VWDWHV� DUH
FUHDWHG�DQG�GHVWUR\HG� LQFUHPHQWDOO\� LQ� URXWHUV� DQG
KRVWV�� )RU� WKLV� SXUSRVH�� 5693� HVWDEOLVKHV� ³VRIW
VWDWH´�� WKDW� LV�� 5693� VHQGV� SHULRGLF� UHIUHVK
PHVVDJHV� WR� PDLQWDLQ� WKH� VWDWH� DORQJ� WKH� UHVHUYHG
SDWK�� ,Q� WKH� DEVHQFH� RI� UHIUHVK�PHVVDJHV�� WKH� VWDWH
DXWRPDWLFDOO\�WLPHV�RXW�DQG�LV�GHOHWHG�

���� 5HVHUYDWLRQ�0RGHOV

$Q� HOHPHQWDU\� 5693� UHVHUYDWLRQ� UHTXHVW
VSHFLILHV�WKH�GHVLUHG�4R6�SDUDPHWHUV�DQG�WKH�VHW�RI
GDWD�SDFNHWV�-� WKH�³IORZ´�-� WR�UHFHLYH�WKH�UHTXLUHG
4R6�

5693� PHVVDJHV� FDUU\LQJ� UHVHUYDWLRQ
UHTXHVWV� RULJLQDWH� DW� UHFHLYHUV� DQG� DUH� SDVVHG
XSVWUHDP� WRZDUGV� WKH� VHQGHUV�� 7KH� EDVLF� 5693
UHVHUYDWLRQ�PRGHO�LV�³RQH�SDVV´��D�UHFHLYHU�VHQGV�D
UHVHUYDWLRQ�UHTXHVW�XSVWUHDP��DQG�HDFK�QRGH� LQ� WKH
SDWK� HLWKHU� DFFHSWV� RU� UHMHFWV� WKH� UHTXHVW�� 7KLV
VFKHPH�SURYLGHV�QR�HDV\�ZD\�IRU�D�UHFHLYHU�WR�ILQG
RXW� WKH� UHVXOWLQJ� HQG�WR�HQG� VHUYLFH�� 7KHUHIRUH�
5693�VXSSRUWV�DQ�HQKDQFHPHQW�WR�RQH�SDVV�VHUYLFH
E\� JDWKHULQJ� LQIRUPDWLRQ� WKDW� PD\� EH� XVHG� WR
SUHGLFW� WKH� HQG�WR�HQG� 4R6� �23:$��� 7KH� UHVXOWV
DUH� GHOLYHUHG� E\� 5693� WR� WKH� UHFHLYHU� KRVWV� DQG
SHUKDSV� WR� WKH� UHFHLYHU� DSSOLFDWLRQV�� 7KH
DGYHUWLVHPHQWV�PD\�WKHQ�EH�XVHG�E\�WKH�UHFHLYHU�WR
FRQVWUXFW�� RU� WR� G\QDPLFDOO\� DGMXVW�� DQ� DSSURSULDWH
UHVHUYDWLRQ�UHTXHVW�

���� 5HVHUYDWLRQ�6W\OHV

,Q� 5693� D� UHVHUYDWLRQ� UHTXHVW� LQFOXGHV� D
VHW� RI� RSWLRQV� WKDW� DUH� FROOHFWLYHO\� FDOOHG� WKH
UHVHUYDWLRQ� VW\OH�� 2QH� UHVHUYDWLRQ� RSWLRQ� FRQFHUQV
WKH� WUHDWPHQW� RI� UHVHUYDWLRQV� IRU� GLIIHUHQW� VHQGHUV
ZLWKLQ� WKH� VDPH� VHVVLRQ�� ZKHWKHU� WR� HVWDEOLVK� D
³GLVWLQFW´� UHVHUYDWLRQ� IRU� HDFK� XSVWUHDP� VHQGHU
�H�J���LQ�FDVH�RI�D�YLGHR�FRQIHUHQFH�DSSOLFDWLRQ���RU
WR�PDNH�D�VLQJOH�UHVHUYDWLRQ�WKDW�LV�³VKDUHG´�DPRQJ
DOO� SDFNHWV� RI� VHOHFWHG� VHQGHUV� �IRU� DQ� ,QWHUQHW
SKRQH� WHOHFRQIHUHQFH�-�ZKHUH� VHQGHUV�DUH�XQOLNHO\
WR� WUDQVPLW� VLPXOWDQHRXVO\��� $QRWKHU� UHVHUYDWLRQ
RSWLRQ� FRQWUROV� WKH� VHOHFWLRQ� RI� VHQGHUV�� LW�PD\� EH
DQ� ³H[SOLFLW´� OLVW� RI� DOO� VHOHFWHG� VHQGHUV�� RU� D
³ZLOGFDUG´� WKDW� LPSOLFLWO\� VHOHFWV�DOO� WKH� VHQGHUV� WR

WKH� VHVVLRQ��$V� D� FRPELQDWLRQ� RI� WKHVH� UHVHUYDWLRQ
RSWLRQV� 5693� SURYLGHV� WKUHH� HVVHQWLDO� UHVHUYDWLRQ
VW\OHV�� )L[HG�)LOWHU� �))��� 6KDUHG�([SOLFLW� �6(�� DQG
:LOGFDUG�)LOWHU��:)��>�@�

���� 5693�3URWRFRO�0HFKDQLVPV

7KHUH�DUH�WZR�IXQGDPHQWDO�5693�PHVVDJH
W\SHV�� 5HVY� DQG� 3DWK�� (DFK� UHFHLYHU� KRVW� VHQGV
5693� UHVHUYDWLRQ� UHTXHVW� �5HVY�� PHVVDJHV
XSVWUHDP� WRZDUGV� WKH� VHQGHUV�� 7KHVH� PHVVDJHV
PXVW�IROORZ�H[DFWO\�WKH�UHYHUVH�RI�WKH�SDWK�WKH�GDWD
SDFNHWV� ZLOO� XVH�� XSVWUHDP� WR� DOO� VHQGHU� KRVWV
LQFOXGHG� LQ� WKH� VHQGHU� VHOHFWLRQ�� 7KH\� FUHDWH� DQG
PDLQWDLQ�³UHVHUYDWLRQ�VWDWH´�LQ�HDFK�QRGH�DORQJ�WKH
SDWK�� 5HVY� PHVVDJHV� PXVW� ILQDOO\� EH� GHOLYHUHG� WR
WKH� VHQGHU� KRVWV� WKHPVHOYHV�� VR� WKDW� WKH� KRVWV� FDQ
VHW�XS�DSSURSULDWH�WUDIILF�FRQWURO�SDUDPHWHUV�IRU�WKH
ILUVW�KRS�

(DFK� 5693� VHQGHU� KRVW� WUDQVPLWV� 5693
³3DWK´� PHVVDJHV� GRZQVWUHDP� DORQJ� WKH� XQLFDVW� RU
PXOWLFDVW� URXWHV� SURYLGHG� E\� WKH� URXWLQJ� SURWRFRO
IROORZLQJ� WKH� SDWKV� RI� WKH� GDWD�� 7KHVH� 3DWK
PHVVDJHV�VWRUH�D�WHPSRUDU\�SDWK�VWDWH�LQ�HDFK�QRGH
DORQJ�WKH�ZD\��7KLV�LQFOXGHV�DW�OHDVW�WKH�XQLFDVW�,3
DGGUHVV�RI�WKH�SUHYLRXV�KRS�QRGH��ZKLFK�LV�XVHG�WR
URXWH�WKH�5HVY�PHVVDJHV�KRS�E\�KRS�LQ�WKH�UHYHUVH
GLUHFWLRQ�� 3DWK� PHVVDJHV� DUH� VHQW� ZLWK� WKH� VDPH
VRXUFH�DQG�GHVWLQDWLRQ�DGGUHVVHV�DV�WKH�GDWD��VR�WKDW
WKH\� ZLOO� EH� URXWHG� FRUUHFWO\� WKURXJK� QRQ�5693
FORXGV��2Q�WKH�RWKHU�KDQG��5HVY�PHVVDJHV�DUH�VHQW
KRS�E\�KRS�� HDFK� 5693�VSHDNLQJ� QRGH� FUHDWHV� D
5HVY�PHVVDJH� WR� WKH� XQLFDVW� DGGUHVV�RI� D� SUHYLRXV
5693�KRS�

��� 7+(�263)�5287,1*�$5&+,7(&785(

,Q� WKLV� SDSHU� ZH� DWWHPSW� WR� DQVZHU� WKH
SUREOHPV� RI� 4R6�PXOWLFDVW� URXWLQJ� LQ� WHUPV� RI� D
UHDO� LQWUD�GRPDLQ� ,3� URXWLQJ� DUFKLWHFWXUH�� 263)
�2SHQ� 6KRUWHVW� 3DWK� )LUVW��� 263)� LV� D� OLQN� VWDWH�
XQLFDVW�� EHVW�HIIRUW� ,3� URXWLQJ� SROLF\�� ZKLFK
FRPSXWHV� PLQLPDO� FRVW� SDWKV� LQ� DQ� $XWRQRPRXV
6\VWHP�� $V� D� FRQVHTXHQFH� RI� IORRGLQJ� WRSRORJ\
LQIRUPDWLRQ� LQ� /LQN� 6WDWH� $GYHUWLVHPHQWV� �/6$��
DOO�URXWHUV�DUH�DZDUH�RI�WKH�QHWZRUN�VWUXFWXUH�ZLWKLQ
WKH�DGPLQLVWUDWLYH�VFRSH�RI�D�URXWLQJ�GRPDLQ�

0263)� �0XOWLFDVW� H[WHQVLRQV� WR� 263)�
DGGV� WKH� DELOLW\� RI� GLVWULEXWLQJ� JURXS� PHPEHUVKLS
LQIRUPDWLRQ�WR�WKH�263)�SODWIRUP�DQG�SHUIRUPV�RQ�
GHPDQG�PXOWLFDVW�URXWLQJ��4263)��4R6�H[WHQVLRQV
WR� 263)�� IDFLOLWDWHV� WKH� GLVWULEXWLRQ� RI� /LQN� 6WDWH
$GYHUWLVHPHQWV� GHVFULELQJ� QHWZRUN� OLQNV� ZLWK� WKH
LQGLFDWLRQ�RI�IUHH�EDQGZLGWK�DQG�TXHXLQJ�GHOD\V�LQ
RUGHU� WR� DFKLHYH� 4R6� URXWLQJ�� 7KXV� WR� EXLOG� D
4R6�PXOWLFDVW� URXWLQJ� SURWRFRO� RQ� WKH� EDVLV� RI
263)�VHHPV�SURPLVLQJ�VLQFH�WKH�EDVLF�IXQFWLRQDOLW\
RI� G\QDPLF� PHWULF� DGYHUWLVHPHQW� DQG� JURXS



PHPEHUVKLS� GLVWULEXWLRQ� LV� DOUHDG\� VXFFHVVIXOO\
KDQGOHG�LQ�WKLV�HQYLURQPHQW�

��� 48(67,216�5(/$7('�72
08/7,&$67��426�%$6('�5287,1*

)LUVW�RI�DOO��RQH�KDV�WR�GHFLGH�ZKDW�VHUYLFH
FODVVHV�WR�FRYHU�ZLWK�WKH�SURSRVHG�URXWLQJ�SURWRFRO�
1RZDGD\V� GLIIHUHQW� VROXWLRQV� IRU� EHVW�HIIRUW�� 4R6
DQG� PXOWLFDVW� UHDOL]DWLRQV� H[LVW�� :H� SURSRVH
H[WHQVLRQV� WKDW� FRYHU� XQLFDVW� DQG� PXOWLFDVW� 4R6
IORZV�� DV� LW� LV� VKRZQ� LQ� 7DEOH� ���%\� XWLOL]LQJ� WKLV
DSSURDFK� D�4R6�PXOWLFDVW� URXWLQJ� SURWRFRO� FDQ� EH
UXQ�DV�DQ�H[WHQVLRQ�RI�WKH�DOUHDG\�LPSOHPHQWHG�DQG
XVHG�263)�DQG�0263)�� WKXV� WKHUH� LV� QR�QHHG� IRU
FKDQJLQJ�WKH�ZD\�QRQ�4R6�SDFNHWV�DUH�URXWHG��7KH
UHFHSWLRQ� RI� 5693� SURWRFRO� PHVVDJHV� WULJJHUV� WKH
4R6�URXWLQJ�SURFHVV�LQGHSHQGHQWO\�IURP�EHVW�HIIRUW
URXWLQJ�� 5HVSRQVLELOLWLHV� RI� 4263)� FDQ� EH� WDNHQ
RYHU� DQG� PHUJHG� ZLWK� D� QHZ� SURWRFRO�� EHFDXVH
4263)¶V� LPSOHPHQWDWLRQV� KDYH� QRW� EHHQ
FRPPRQO\� VSUHDG� \HW�� 1HYHUWKHOHVV� WKH� VDPH� OLQN
VWDWH�GDWDEDVH�FDQ�EH�XVHG�E\�HDFK�URXWLQJ�SURWRFRO�
263)¶V� XQLFDVW� URXWLQJ� WDEOH� DQG� 0263)¶V
IRUZDUGLQJ�FDFKH�DUH�DOVR�XWLOL]HG�DQG�FDQ�EH�XVHG
E\� WKH� 4R6� URXWLQJ� SURFHVV�� KHQFHIRUZDUG�� :H
DVVXPH�WKDW�WKH�PDLQWDLQLQJ�RI�4R6�IORZ�VWDWHV�DQG
PDQDJLQJ� 4R6� VHVVLRQV� DUH� WKH� UHVSRQVLELOLWLHV� RI
5693�� LW� LV� 5693� WKDW� WULJJHUV� WKH�4R6�PXOWLFDVW
URXWLQJ�SURFHVV��H�J���RQ�UHFHLYLQJ�3DWK�PHVVDJHV��

7DEOH����5RXWLQJ�SURWRFROV�DQG�GDWD�VHUYLFHV

���� 1H[W�KRS�YV��VRXUFH�URXWLQJ

,W� KDV� WR� EH� GHFLGHG�� ZKHWKHU� WR� SHUIRUP
URXWLQJ�DW�HDFK�KRS�DORQJ�WKH�SDWK�DV� WKH�GDWDJUDP
SURFHHGV� WRZDUGV� WKH� GHVWLQDWLRQ� RU� DW� WKH� LQJUHVV
URXWHU�WKDW�ILUVW�KDQGOHV�WKH�VSHFLILF�4R6�IORZ�

1H[W�KRS� URXWLQJ� PHWKRG� IROORZV� WKH
FRQFHSWLRQ� RI� WUDGLWLRQDO� ,3�� 3DWK� PHVVDJHV� DUH
URXWHG� DW� HYHU\� URXWHU� DORQJ� WKH� SDWK�� DQG� HDFK
URXWHU� GHWHUPLQHV� RQO\� WKH� QH[W�KRS� WRZDUGV� WKH
GHVWLQDWLRQ�� $IWHU� FUHDWLQJ� D� IORZ� VWDWH� WKH� 3DWK
PHVVDJH� LV� VHQW� DORQJ� WKH� LQWHUIDFH� LGHQWLI\LQJ� WKH
QH[W�KRS�

$QRWKHU� DVSHFW� RI� URXWLQJ� LV� VRXUFH� RU
H[SOLFLW�URXWLQJ��7KLV�LV�WKH�311,�DSSURDFK�RI�$70
>��@�WR�PDQDJH�PXOWLFDVW�4R6�FRPPXQLFDWLRQ��7KH
URXWHU�GLUHFWO\�DGMDFHQW�WR�WKH�QHWZRUN�LQLWLDWLQJ�WKH
4R6� IORZ� FRPSXWHV� WKH� HQWLUH� PXOWLFDVW� WUHH�� DQG
WKH� FRPSOHWHO\� VSHFLILHG� GDWD� IRUZDUGLQJ� WUHH� LV
GLVWULEXWHG� DORQJ� WKH� FDOFXODWHG� WUHH�� ,QWHUPHGLDWH
URXWHUV�RQ� WKH�SDWK�GR�QRW�SHUIRUP� URXWLQJ� DV� WKH\

XVH�WKH�GLVWULEXWHG�URXWLQJ�LQIRUPDWLRQ�JLYHQ�E\�WKH
LQJUHVV�URXWHU�

���� 3UH�FRPSXWHG�RU�RQ�GHPDQG�URXWLQJ

2Q�GHPDQG�URXWLQJ�PHDQV�WKDW�WKH�URXWLQJ
SURWRFRO�WULJJHUV�D�SDWK�FRPSXWDWLRQ�IRU�HYHU\�4R6
SDFNHW� SUHYLRXVO\� QRW� VHHQ�� 7KLV� LQYROYHV� QR
DGGLWLRQDO� LVVXHV� LQ� WHUPV� RI� ZKHQ� FRPSXWDWLRQV
VKRXOG�EH� WULJJHUHG��EXW� UXQQLQJ� WKH�SDWK� VHOHFWLRQ
DOJRULWKP� IRU� HDFK� QHZ� UHTXHVW� FDQ� EH
FRPSXWDWLRQDOO\�H[SHQVLYH�

2Q� WKH� RWKHU� KDQG� URXWH� SUH�FRPSXWDWLRQ
PHDQV� WKDW� SDWKV� DUH� FRPSXWHG� WR� DOO� GHVWLQDWLRQV
ZLWK� DOO� SRVVLEOH� UHVLGXDO� EDQGZLGWKV�� +HQFH� WKH
UHVXOWLQJ�SUH�FRPSXWHG�URXWLQJ�WDEOH�FDQ�EH�XVHG�WR
ORRN�XS�EHVW�URXWHV�IRU�HDFK�QHZ�IORZ��2Q�WKH�RWKHU
KDQG� SUH�FRPSXWHG� URXWLQJ� WDEOH� PXVW� EH� UH�
FRPSXWHG� DFFRUGLQJ� WR� WKH� FKDQJHV� RFFXUULQJ� LQ
UHVRXUFHV� UHODWHG� WR� WKH� URXWLQJ�� 5RXWH� SUH�
FRPSXWDWLRQ�DPRUWL]HV�WKH�FRPSXWDWLRQDO�FRVW�RYHU
PXOWLSOH�UHTXHVWV��EXW�HDFK�FRPSXWDWLRQ�LQVWDQFH�LV
XVXDOO\�PRUH�H[SHQVLYH�WKDQ�LQ�WKH�RQ�GHPDQG�FDVH�
)XUWKHUPRUH��GHSHQGLQJ�RQ�KRZ�RIWHQ�SDWKV�DUH�UH�
FRPSXWHG�� WKH� DFFXUDF\� RI� WKH� VHOHFWHG� SDWKV� PD\
EH�ORZHU�

���� &ROODERUDWLRQ�ZLWK�5693

6LQFH� 5693� VXSSRUWV� YDULRXV� UHVHUYDWLRQ
VW\OHV� LW� LV� QRW� WKH� OHDVW� LQGLIIHUHQW�� KRZ� D� 4R6
PXOWLFDVW�URXWLQJ�SURWRFRO�FDQ�HVWDEOLVK�VXFK�D�GDWD
IRUZDUGLQJ� WUHH� WKDW� XWLOL]HV� EHVW� WKH� FDSDELOLW\� RI
5693��HVSHFLDOO\�GLIIHUHQW�UHVHUYDWLRQ�VW\OHV��$V� LW
ZDV� GHWDLOHG� HDUOLHU�� WZR� IXQGDPHQWDO� VW\OHV� RI
PXOWLFDVW�WUHH�HVWDEOLVKPHQW�LV�UHOHYDQW�LQ�RXU�FDVH�
WKH� VKDUHG� WUHH� FRQFHSWLRQ� DQG� WKH� SHU�VRXUFH� WUHH
DSSURDFK�� 1RZ� OHW� XV� VHH�� KRZ� WKHVH� UHVHUYDWLRQ
VW\OHV� FDQ� EH� DVVRFLDWHG� ZLWK� PXOWLFDVW� WUHH
HVWDEOLVKPHQW�VW\OHV�

)LUVW� OHW� XV� DVVXPH�� WKDW� ZH� FDQ� VROHO\
EXLOG�SHU�VRXUFH�WUHHV��7KH�SHU�VRXUFH�WUHH�DSSURDFK
LV� DGYDQWDJHRXV�� EHFDXVH� LW� UHVXOWV� LQ� DQ� RSWLPDO
VKRUWHVW� SDWK� URXWLQJ� ZLWK� KLJKHU� OHYHO� RI� ORDG�
VKDULQJ�DQG�IDXOW� WROHUDQFH�FRPSDUHG� WR� WKH� VKDUHG
WUHH� FDVH�� 7KH� GUDZEDFN� RI� WKLV� PHWKRG� LV� LWV
LQHIILFLHQW� QDWXUH� RI� VXSSRUWLQJ� VKDUHG� UHVHUYDWLRQ
VW\OH��,W�LV�EHFDXVH�VKDUHG�UHVHUYDWLRQV�IRU�GLIIHUHQW
VHQGHUV�FDQ�QRW�EH�PHUJHG�DW�WKH�URXWHUV�VLQFH�SHU�
VRXUFH� PXOWLFDVW� WUHHV� IURP� GLIIHUHQW� VRXUFHV� PD\
EH�VHSDUDWHG��(VWDEOLVKLQJ�D�VKDUHG�UHVHUYDWLRQ�RYHU
D�SHU�VRXUFH�WUHH�LV�DJDLQVW�WKH�FRQFHSW�RI�5693�-
DOWKRXJK� LW� LV� IHDVLEOH�� 7KH� UHVXOW� LV� D� UHVHUYDWLRQ
VFKHPH�� ZKHUH� WKHUH� DUH� DOORFDWHG� UHVRXUFHV� IRU
WUDIILF�SRWHQWLDOO\�RULJLQDWHG�IURP�HDFK�VHQGHU�DW�WKH
VDPH� WLPH�� ZKLOH� -� DV� D� FRQVHTXHQFH� RI� WKH
UHVHUYDWLRQ�VW\OH�-�PXOWLSOH�VHQGHUV�DUH�XQOLNHO\� WR
WUDQVPLW� DORQJ� WKH� VDPH� SDWK�� 7KH� PRVW� LPSRUWDQW
SUREOHP� LV� WKDW� WKLV� ZD\� WKH� VKDUHG� UHVHUYDWLRQ

6(59,&( 81,&$67 08/7,&$67

121�4R6 263) 0263)

4R6 4R6�H[WHQVLRQV�WR�263)
VXSSRUWLQJ�PXOWLFDVW



ZDLVWV�UHVRXUFHV�VLQFH�LW�UHVHUYHV�UHVRXUFH�DORQJ�WKH
LQGLYLGXDO�SHU�VRXUFH�WUHHV�DV�LI�DJJUHJDWHG��VKDUHG�
WUDIILF� ZHUH� JRLQJ� WKURXJK� WKHP�� $Q� H[DPSOH
UHVHUYDWLRQ�LV�D�PXOWLSDUW\�WHOHFRQIHUHQFH�ZKHUH�DOO
LQGHSHQGHQW� SHU�VRXUFH� WUHHV� ZLOO� DOORFDWH� WKH� RQH
XQLW� EDQGZLGWK� IRU� FRPPXQLFDWLRQ� ZKHUHDV� RQO\
RQH�VRXUFH�LV�OLNHO\�WR�WUDQVPLW�DW�D�WLPH�

,I� ZH� FRQVLGHU� WKH� VKDUHG� WUHH� DSSURDFK
WKHQ� WKH� UHVXOW� LV� D� URXWLQJ� SURWRFRO�� ZKLFK� FDQ
SURYLGH� DOO� 5693� UHVHUYDWLRQ� VW\OHV�� WKXV� KLJKHU
OHYHO� RI� UHVRXUFH� XWLOL]DWLRQ�� 2Q� WKH� RWKHU� KDQG� LW
LQWURGXFHV� WUDIILF� FRQFHQWUDWLRQ� DW� QHWZRUN� OLQNV
DQG� LQFUHDVHG� GHOD\� EHFDXVH� RI� WKH� VXE�RSWLPDO
URXWLQJ��ZKLFK� FDQ�EH�GLVDVWURXV� WR�GHOD\�VHQVLWLYH
UHDO�WLPH� DSSOLFDWLRQV� DW� WKH� HQGSRLQWV�� $QRWKHU
SUREOHP� LV� WKDW� WKHUH� H[LVW� QR� NQRZQ� PHWKRGV� WR
HVWDEOLVK��PDQDJH�DQG�WHDU�GRZQ�VKDUHG�WUHHV�LQ�DQ
RSWLPDO�ZD\�LQ� WKLV� YHU\�VSHFLDO� LQWUD�GRPDLQ�4R6
HQYLURQPHQW�

:H�WKLQN�WKDW�LQ�RUGHU�IRU�D�4R6�PXOWLFDVW
URXWLQJ�SURWRFRO� WR� VXSSRUW� DOO� UHVHUYDWLRQ� VW\OHV� LW
KDV� WR�EH� DEOH� WR� HVWDEOLVK��PDQDJH� DQG� WHDU� GRZQ
ERWK�W\SHV�RI�PXOWLFDVW�WUHHV��$�SHU�VRXUFH�WUHH�PD\
EH� EXLOW� IRU� D� PXOWLFDVW� JURXS� LQGLFDWLQJ� GLVWLQFW
UHVHUYDWLRQ� VW\OH�� DQG� D� VKDUHG� WUHH� PD\� EH
HVWDEOLVKHG� IRU� D� VKDUHG� UHVHUYDWLRQ� VW\OH�PXOWLFDVW
JURXS�UHVSHFWLYHO\�

��� 6800$5<

,QWUD�GRPDLQ� PXOWLFDVW� URXWLQJ� ZLWK� 4R6
VXSSRUW� ZDV� LQYHVWLJDWHG� LQ� WKLV� SDSHU�� ,W� FDQ� EH
VWDWHG� WKDW� VHYHUDO� SUREOHPV� DULVH� ZKHQ� WU\LQJ� WR
FRPELQH�WKH�4R6��DQG�PXOWLFDVW�EDVHG�URXWLQJ�LQ�D
ZD\� SUHVHUYLQJ� FRPSDWLELOLW\�� PDLQWDLQLQJ
VFDODELOLW\�ZKLOH�UHDOL]LQJ�HIILFLHQF\�

$V� D� FRQFOXVLRQ� ZH� RXWOLQH�� KRZ� D� 4R6
PXOWLFDVW� URXWLQJ� SURWRFRO�PD\� VHOHFW� SDWKV� IRU� ,3
IORZV�� $OO� 4R6� IORZV� �XQLFDVW�PXOWLFDVW�� PD\� EH
URXWHG� LQ� D� VRXUFH� �H[SOLFLW�� IDVKLRQ� L�H��� RQ� WKH
UHFHSWLRQ�RI�DQ�5693�3DWK�PHVVDJH��5693�WULJJHUV
WKH�4R6�URXWLQJ�DOJRULWKP�WR�FDOFXODWH�WKH�FRPSOHWH
SDWK� WR� WKH� GHVWLQDWLRQ�V��� 7KLV� SDWK� LV� FRPSXWHG
DFFRUGLQJ�WR�WKH�UHVHUYDWLRQ�VW\OH�GHWHUPLQHG�E\�WKH
PXOWLFDVW� JURXS¶V� PHPEHUV�� $V� WKH� QH[W�KRS
URXWLQJ�DSSURDFK�GRHV�QRW�ILW�LQWR�WKH�4R6�PXOWLFDVW
URXWLQJ�VFHQDULR��WKH�FRQFHSWLRQ�RI�VRXUFH�URXWLQJ�LV
VWURQJO\� UHFRPPHQGHG�� )XUWKHU�� WKH� VHW� RI� QH[W
KRSV� LV� UHJLVWHUHG� LQ� D� IRUZDUGLQJ� FDFKH� DQG� 3DWK
PHVVDJH� LV� IRUZDUGHG� LQ� WKH� GLUHFWLRQ� RI� WKH� QH[W�
KRSV� GHOLYHULQJ� WKH� FRPSOHWH� GDWD� IRUZDUGLQJ� WUHH
WRSRORJ\�� 2WKHU� URXWHUV� DORQJ� WKH� SDWK� GR� QRW
SHUIRUP� URXWH� FRPSXWDWLRQ�� $V� 5HVY� PHVVDJHV
UHWXUQ� IURP� WKH� UHFHLYHUV� WR� WKH� VHQGHUV� WKH� GDWD
IRUZDUGLQJ� SDWK� IRU� WKH� PXOWLFDVW� VHVVLRQ� LV
HVWDEOLVKHG�� IORZ� VWDWHV� DUH� FUHDWHG�� DQG� GDWD

GHOLYHU\� FDQ� EH� GRQH� RQ� WKH� EDVLV� RI� WKH� FDFKHG
URXWLQJ�LQIRUPDWLRQ�

6LQFH� WKH� QHHG� IRU� D� PXOWLFDVW� URXWLQJ
DOJRULWKP� FRQVLGHULQJ� 4R6� SDUDPHWHUV� DUH� YLWDO
IXUWKHU�UHVHDUFK�LQ�WKLV�DUHD�LV�HQFRXUDJHG�
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>�@� 0R\�� -��� 0263)�� $QDO\VLV� DQG� ([SHULHQFH� -
5)&� ������� $VFHQG� &RPPXQLFDWLRQV� ,QF��
0DUFK������

>�@� &UDZOH\�� (��� 1DLU�� 5��� 5DMDJRSDODQ�� %��
6DQGLFN��� +��� $� )UDPHZRUN� IRU� 4R6�EDVHG
5RXWLQJ� LQ� WKH� ,QWHUQHW�� 5)&� ������ $UJRQ
1HWZRUNV�� $UURZSRLQW�� 1(&� 86$�� %D\
1HWZRUNV��$XJXVW������

>�@� %DQHUMHD�� $��� )DORXWVRV�� 0��� 'HVLJQLQJ
4R60,&�� $� 4XDOLW\� RI� 6HUYLFH� VHQVLWLYH
0XOWLFDVW� ,QWHUQHW� SURWR&RO� -� ,QWHU�'RPDLQ
0XOWLFDVW� 5RXWLQJ� ,17(51(7�'5$)7�
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>�@ 6WDUGXVW� 7HFKQRORJLHV�� ,QF�� -� $Q� ,3� PXOWLFDVW
,QLWLDWLYH� :KLWH� 3DSHU�� ,QWURGXFWLRQ� WR� ,3
PXOWLFDVW�URXWLQJ����������

>��@�%UDGHQ� 5��� &ODUN�� '��� 6KHQNHU�� 6��� ,QWHJUDWHG
6HUYLFHV� LQ� WKH� ,QWHUQHW� $UFKLWHFWXUH�� DQ
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