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7KH SUROLIHUDWLRQ RI SRZHUIXO QRWHERRN FRPSXWHUV DQG ZLUHOHVV FRPPXQLFDWLRQV
SURPLVHV WR SURYLGH XVHUV ZLWK QHWZRUN DFFHVV DW DQ\ WLPH DQG LQ DQ\ ORFDWLRQ� 7KLV
FRQWLQXRXV FRQQHFWLYLW\ ZLOO DOORZ XVHUV WR EH TXLFNO\ QRWLnHG RI FKDQJLQJ HYHQWV DQG
SURYLGH WKHP ZLWK WKH UHVRXUFHV QHFHVVDU\ WR UHVSRQG WR WKHP HYHQ ZKHQ LQ WUDQVLW�
/DSWRS FRPSXWHU VKRXOG QR ORQJHU EH FRQVLGHUHG WKH SRRU FRXVLQV RI ZRUNVWDWLRQV
RU HYHQ PDLQIUDPH� EXW VKRXOG EH WKRXJKW RI LQVWHDG DV DQRWKHU FKRLFH LQ ZLGH
VSHFWUXP RI DYDLODEOH FRPSXWHU UHVRXUFH�

8QIRUWXQDWHO\� SUHVHQW LQWHUQHWZRUNLQJ SURWRFROV VXFK DV 7&3�,3� ,3;� DQG
$SSOHWDON EHKDYH DZNZDUGO\ ZKHQ GHDOLQJ ZLWK KRVW PLJUDWLRQ EHWZHHQ QHWZRUNV�
&XUUHQW YHUVLRQV RI WKH ,QWHUQHW 3URWRFRO� RU ,3� PDNH DQ LPSOLFLW DVVXPSWLRQ WKDW
WKH SRLQW DW ZKLFK D FRPSXWHU DWWDFKHV WR WKH ,QWHUQHW LV n[HG DQG LWV ,3 DGGUHVV
LGHQWLnHV WKH QHWZRUN WR ZKLFK LW LV DWWDFKHG� 'DWDJUDPV DUH VHQW WR D FRPSXWHU
EDVHG RQ WKH ORFDWLRQ LQIRUPDWLRQ FRQWDLQHG LQ LWV ,3 DGGUHVV�

,I D PRELOH FRPSXWHU� RU PRELOH KRVW� PRYHV WR D QHZ QHWZRUN ZKLOH NHHSLQJ
LWV ,3 DGGUHVV XQFKDQJHG� LWV DGGUHVV ZLOO QRW UHoHFW WKH QHZ SRLQW RI DWWDFKPHQW�
&RQVHTXHQWO\� H[LVWLQJ URXWLQJ SURWRFROV ZLOO EH XQDEOH WR URXWH GDWDJUDPV WR LW
FRUUHFWO\� ,Q WKLV VLWXDWLRQ� WKH PRELOH KRVW PXVW EH UHFRQnJXUHG ZLWK D GLmHUHQW
,3 DGGUHVV UHSUHVHQWDWLYH RI LWV QHZ ORFDWLRQ� 1RW RQO\ LV WKLV SURFHVV FXPEHUVRPH
IRU RUGLQDU\ XVHUV� EXW LW DOVR SUHVHQWV WKH SUREOHP RI LQIRUPLQJ SRWHQWLDO FRUUH�
VSRQGHQWV RI WKH QHZ DGGUHVV� )XUWKHUPRUH� FKDQJLQJ WKH ,3 DGGUHVV ZLOO FDXVH
DOUHDG\�HVWDEOLVKHG WUDQVSRUW OD\HU FRQQHFWLRQV WR EH ORVW� 6LPSO\� XQGHU WKH FXU�
UHQW ,QWHUQHW 3URWRFRO� LI WKH PRELOH KRVW PRYHV ZLWKRXW FKDQJLQJ LWV DGGUHVV� LW
ZLOO ORVH URXWLQJ� EXW LI LW GRHV FKDQJH LWV DGGUHVV� LW ZLOO ORVH FRQQHFWLRQV�

0RELOH ,3 >�@ KDV EHHQ GHVLJQHG ZLWKLQ WKH ,QWHUQHW (QJLQHHULQJ 7DVN )RUFH
�,(7)� WR VHUYHU WKH QHHGV RI UDSLG JURZWK RI PRELOH FRPSXWHU XVHUV ZKR ZLVK
WR FRQQHFW WKH ,QWHUQHW DQG PDLQWDLQ FRPPXQLFDWLRQV DV WKH\ PRYH IURP SODFH WR
SODFH� 0RELOH ,3 HQDEOHV D PRELOH QRGHV WR FKDQJH LWV DWWDFKPHQW SRLQW RQ WKH
,QWHUQHW ZKLFK PDLQWDLQLQJ LW ,3 DGGUHVV DV ZHOO DV LWV QHWZRUN FRQQHFWLYLW\ XVLQJ
WKLV ,3 DGGUHVV� 7KH SURWRFRO SHUPLWV PRELOH LQWHUQHWZRUNLQJ WR EH GRQH RQ WKH
QHWZRUN OD\HU� KRZHYHU� LW DOVR LQWURGXFHV QHZ YXOQHUDELOLWLHV WR WKH JOREDO ,QWHUQHW�

7KH ,(7)
V ,3 6HFXULW\ �,3VHF� :RUNLQJ *URXS LV GHYHORSLQJ VWDQGDUGV IRU ,3�
OD\HU VHFXULW\ PHFKDQLVPV �>�@ >�@ >�@ >�@ >�@�� 7KH JURXS LV DOVR GHYHORSLQJ JHQHULF
NH\ PDQDJHPHQW SURWRFROV IRU XVH LQ WKH ,QWHUQHW� 7KH FXUUHQW ,36HF VWDQGDUGV
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LQFOXGH � DOJRULWKP�LQGHSHQGHQW EDVH VSHFLnFDWLRQV ZKLFK DUH FXUUHQWO\ VWDQGDUGV�
WUDFN 5)&V� 7KHVH � 5)&V DUH LQ WKH SURFHVV RI EHLQJ UHYLVHG �SHU XVXDO ,(7)
SURFHGXUHV� DQG WKH UHYLVLRQV ZLOO WDNH LQWR DFFRXQW D QXPEHU RI VHFXULW\ LVVXHV�

,Q WKLV SDSHU� ZH SURSRVH D QHZ VROXWLRQ IRU VHFXULQJ PRELOH ,3� 7KLV VROXWLRQ
LQWURGXFHV LQWHOOLJHQW DJHQW WHFKQRORJ\ WR GHVLJQ DQ DUFKLWHFWXUH IRU VHFXULQJ PRELOH
,3� 7KH SURSRVHG DJHQW�EDVHG DUFKLWHFWXUH FDQ SURYLGH ��� WKH PXWXDO DXWKHQWLFD�
WLRQ DPRQJ PRELOH XVHU� KRPH DJHQW DQG IRUHLJQ DJHQW� ��� NH\ GLVWULEXWLRQ� ���
SULYDF\ SURWHFWLRQ IRU PRELOH XVHU DQG KRPH DJHQW� ��� SURWHFWLRQ DJDLQVW UHSOD\LQJ
DWWDFN�

�� 2YHUYLHZ RI 0RELOH ,3 DQG 6HFXULW\ 5HTXLUHPHQWV RI 0RELOH ,3

���� 2YHUYLHZ RI 0RELOH ,3� 0RELOH ,3 LV DQ HQKDQFHPHQW WR ,3 ZKLFK
DOORZV D FRPSXWHU WR URDP IUHHO\ RQ WKH ,QWHUQHW ZKLOH VWLOO PDLQWDLQLQJ WKH VDPH
,3 DGGUHVV� ,(7) LV FXUUHQWO\ GHYHORSLQJ D 0RELOH�,3 VWDQGDUG ZKLFK� DW WKH WLPH
RI WKLV ZULWLQJ� LV LQ LWV nIWHHQWK UHYLVLRQ� 7KH 0RELOH�,3 DUFKLWHFWXUH� DV SURSRVHG
E\ WKH ,(7)� GHnQHV VSHFLDO HQWLWLHV FDOOHG WKH +RPH $JHQW �+$� DQG )RUHLJQ $JHQW
�)$� ZKLFK FRRSHUDWH WR DOORZ D 0RELOH +RVW �0+� WR PRYH ZLWKRXW FKDQJLQJ LWV
,3 DGGUHVV�

(DFK 0RELOH +RVW LV DVVRFLDWHG ZLWK D XQLTXH KRPH QHWZRUN DV LQGLFDWHG E\ LWV
SHUPDQHQW ,3 DGGUHVV� 1RUPDO ,3 URXWLQJ DOZD\V GHOLYHUV SDFNHWV PHDQW IRU WKH
0+ WR WKLV QHWZRUN� :KHQ D 0+ LV DZD\� D VSHFLDOO\ GHVLJQDWHG FRPSXWHU RQ WKLV
QHWZRUN� LWV +RPH $JHQW� LV UHVSRQVLEOH IRU LQWHUFHSWLQJ DQG IRUZDUGLQJ LWV SDFNHWV�

7KH 0+ XVHV D VSHFLDO UHJLVWUDWLRQ SURWRFRO WR NHHS LWV +$ LQIRUPHG DERXW
LWV FXUUHQW ORFDWLRQ� :KHQHYHU D 0+ PRYHV IURP LWV KRPH QHWZRUN WR D IRUHLJQ
QHWZRUN� RU IURP RQH IRUHLJQ QHWZRUN WR DQRWKHU� LW FKRRVHV D )RUHLJQ $JHQW RQ WKH
QHZ QHWZRUN DQG XVHV LW WR IRUZDUG D UHJLVWUDWLRQ PHVVDJH WR LWV +$�

$IWHU D VXFFHVVIXO UHJLVWUDWLRQ� SDFNHWV DUULYLQJ IRU WKH 0+ RQ LWV KRPH QHWZRUN
DUH HQFDSVXODWHG E\ LWV +$ DQG VHQW WR LWV )$� (QFDSVXODWLRQ UHIHUV WR WKH SURFHVV
RI HQFORVLQJ WKH RULJLQDO GDWDJUDP DV GDWD LQVLGH DQRWKHU GDWDJUDP ZLWK D QHZ ,3
KHDGHU� 7KLV LV VLPLODU WR WKH SRVW RpFH Dp[LQJ D QHZ DGGUHVV ODEHO RYHU DQ ROGHU
ODEHO ZKHQ IRUZDUGLQJ PDLO IRU D UHFLSLHQW ZKR KDV PRYHG� 7KH VRXUFH DQG GHVWLQD�
WLRQ DGGUHVV nHOGV LQ WKH RXWHU KHDGHU FRUUHVSRQG WR WKH +$ DQG )$� UHVSHFWLYHO\�
7KLV PHFKDQLVP LV DOVR FDOOHG WXQQHOLQJ VLQFH LQWHUPHGLDWH URXWHUV UHPDLQ REOLYLRXV
RI WKH RULJLQDO LQQHU ,3 KHDGHU� ,Q WKH DEVHQFH RI WKLV HQFDSVXODWLRQ� LQWHUPHGLDWH
URXWHUV ZLOO VLPSO\ UHWXUQ SDFNHWV EDFN WR WKH KRPH QHWZRUN� 2Q UHFHLYLQJ WKH
HQFDSVXODWHG GDWDJUDP� WKH )$ VWULSV Rm WKH RXWHU KHDGHU DQG GHOLYHUV WKH QHZO\
H[SRVHG GDWDJUDP WR WKH DSSURSULDWH YLVLWLQJ 0+ RQ LWV ORFDO QHWZRUN�

$V D FRQVHTXHQFH� PRELOH ,3 FDQ EH WKRXJKW RI DV WKH WKUHH PDMRU FRRSHUDWLYH
VXEV\VWHPV� )LUVWO\� WKHUH LV D GLVFRYHU\ PHFKDQLVP GHnQHG VR WKDW WKH PRELOH
FRPSXWHU FDQ GHWHUPLQH WKH QHZ DWWDFKPHQW SRLQWV �QHZ ,3 DGGUHVV� DV WKH\ PRYH
IURP SODFH WR SODFH ZLWKLQ WKH ,QWHUQHW� 6HFRQGO\� RQFH WKH PRELOH FRPSXWHU NQRZV
WKH ,3 DGGUHVV DV LWV QHZ DWWDFKPHQW SRLQW� LW UHJLVWHUV ZLWK WKH KRPH DJHQW ZKLFK
UHSUHVHQWV LW DW LWV KRPH QHWZRUN� /DVWO\� PRELOH ,3 GHnQHV VLPSOH PHFKDQLVP WR
GHOLYHU GDWDJUDPV WR WKH PRELOH KRVW ZKHQ LW LV DZD\ IURP LWV KRPH QHWZRUN�

���� 6HFXULW\ 5HTXLUHPHQWV RI 0RELOH ,3� 6HFXULW\ UHTXLUHPHQWV RI PR�
ELOH ,3 VKRXOG EH FRQVLGHUHG IURP WZR SHUVSHFWLYHV� ��� WKH H[SHFWDWLRQ RI WKH
IRUHLJQ QHWZRUNV WR SUHYHQW IURP WKH LOOHJDO PRELOH KRVWV ZKLOH WKH\ DUH YLVLWHG E\
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WKH PRELOH KRVWV� ��� WKH H[SHFWDWLRQ RI WKH PRELOH KRVWV WR SURWHFW WKHLU FRPPX�
QLFDWLRQ ZKHQ WKH\ YLVLW WKH IRUHLJQ QHWZRUNV�

7KH VWURQJ DXWKHQWLFDWLRQ RI UHJLVWUDWLRQ PHVVDJHV LQ ERWK EDVLF DQG URXWH
RSWLPL]HG 0RELOH ,3 LV D FUXFLDO VWHS WR HQVXUH FRUUHFW DQG SHUVLVWHQW ,3 FRQQHFWLYLW\
IRU WKH PRELOH KRVW� !)URP WKH HFRQRPLF EHQHnW SRLQW RI YLHZ� WKH IRUHLJQ DJHQW
VKRXOG DXWKHQWLFDWH WKH PRELOH KRVW E\ LQTXLULQJ WKH KRPH DJHQW RI WKH PRELOH
KRVW GXULQJ PRELOH ,3 UHJLVWUDWLRQ RI WKH PRELOH KRVW� ,Q DGGLWLRQ� WKH KRPH DJHQW
DOVR VKRXOG YHULI\ ZKHWKHU WKH UHJLVWUDWLRQ UHTXHVW FRPHV IURP LWV PRELOH KRVW LQ
FDVH RI SURYLGLQJ IUHH VHUYLFH WR DQ LOOHJDO XVHU ZKLOH XQGHUWDNLQJ LWV QHWZRUN XVDJH
H[SHQVH�

2QFH PRELOH ,3 UHJLVWUDWLRQ RI D PRELOH KRVW LV VXFFHVVIXO� WKH KRPH DJHQW DQG
WKH IRUHLJQ DJHQW VKRXOG FRQVLGHU WKH IROORZLQJ FRQnGHQWLDOLW\ RI WUDpF�

�� &RQnGHQWLDOLW\ RI WUDpF EHWZHHQ WKH PRELOH KRVW DQG LWV KRPH DJHQW�
�� &RQnGHQWLDOLW\ RI WUDpF EHWZHHQ WKH PRELOH KRVW DQG WKH IRUHLJQ DJHQW�
�� &RQnGHQWLDOLW\ RI WUDpF EHWZHHQ WKH KRPH DJHQW DQG WKH IRUHLJQ DJHQW�

�� 'HVFULSWLRQ RI WKH $JHQW�%DVHG $UFKLWHFWXUH IRU 6HFXULQJ 0RELOH ,3

���� 2YHUYLHZ RI WKH 3URSRVHG $UFKLWHFWXUH� 7KH DJHQW�EDVHG DUFKLWHF�
WXUH LQWHQGV WR GHDO ZLWK VHFXULW\ LVVXHV LQ WKH IROORZLQJ VLWXDWLRQ�

$ PRELOH KRVW KDV PRYHG IURP LWV KRPH QHWZRUN WR D IRUHLJQ QHWZRUN DQG ZDQWV
WR UHJLVWHU WKH IRUHLJQ QHWZRUN� ,W KDV JRW DFFHVV WR WKH IRUHLJQ QHWZRUN DQG KDYH
UHFHLYHG EURDGFDVW LQIRUPDWLRQ DERXW D IRUHLJQ DJHQW LQ WKH IRUHLJQ QHWZRUN� 7KH
PRELOH KRVW nUVWO\ JHQHUDWHV DQ LQWHOOLJHQW DJHQW ZLWK LWV UHJLVWUDWLRQ UHTXHVW DQG
WKHQ PRWLYDWHV LW�

7KH LQWHOOLJHQW DJHQW DXWRPDWLFDOO\ URDPV IURP WKH PRELOH KRVW LQWR WKH IRUHLJQ
DJHQW� ,Q WKH IRUHLJQ DJHQW� WKH LQWHOOLJHQW DJHQW VXEPLWV WKH UHJLVWUDWLRQ UHTXHVW
WR WKH IRUHLJQ DJHQW DQG DVNV IRU WKH IRUHLJQ DJHQW
V LQIRUPDWLRQ� WKHQ FDUULHV WKLV
LQIRUPDWLRQ DQG IXUWKHU URDPV IURP WKH IRUHLJQ DJHQW LQWR LWV KRPH DJHQW�

$IWHU WKH LQWHOOLJHQW DJHQW HQWHUV WKH KRPH DJHQW� VXEPLWV WKH UHJLVWUDWLRQ UH�
TXHVW DQG LQIRUPDWLRQ RI WKH IRUHLJQ DJHQW WR WKH KRPH DJHQW DQG DVNV IRU WKH
YHULnFDWLRQ UHSO\ IURP WKH KRPH DJHQW� %DVHG RQ WKH UHTXHVW� WKH KRPH DJHQW ZLOO
JHQHUDWH DQRWKHU QHZ LQWHOOLJHQW DJHQW� 7KH QHZ LQWHOOLJHQW DJHQW EULQJV WKH YHULn�
FDWLRQ UHSO\ DQG UDQGRPO\ VHOHFWHG VKDUHG VHFUHW NH\V DPRQJ WKH PRELOH KRVW� WKH
KRPH DJHQW DQG WKH IRUHLJQ DJHQW EDFN WR WKH IRUHLJQ DJHQW�

7KH QHZ LQWHOOLJHQW DJHQW VXEPLWV WKH YHULnFDWLRQ UHSO\ DQG VKDUHG VHFUHW NH\
EHWZHHQ WKH IRUHLJQ DJHQW DQG WKH KRPH DJHQW WR WKH IRUHLJQ DJHQW DQG DVNV IRU
UHJLVWUDWLRQ UHSO\ DQG WKH VKDUHG VHFUHW NH\ EHWZHHQ WKH IRUHLJQ DJHQW DQG WKH
PRELOH KRVW IURP WKH IRUHLJQ DJHQW� )LQDOO\� WKH QHZ LQWHOOLJHQW DJHQW EULQJV WKLV
LQIRUPDWLRQ EDFN WR WKH PRELOH KRVW�

7KH ZKROH DUFKLWHFWXUH IRU VHFXULQJ PRELOH ,3 FDQ EH LOOXVWUDWHG LQ WKH IROORZLQJ
nJXUH�
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)LJ�� 7KH DJHQW�EDVHG DUFKLWHFWXUH IRU VHFXULQJ PRELOH ,3

,Q WKH IROORZLQJ VHFWLRQ� WKH SURFHGXUHV RI VHFXULQJ PRELOH ,3 ZLOO EH GHDOW ZLWK
LQ GHWDLO�

���� &HUWLnFDWH DQG 6LJQDWXUH 9HULnFDWLRQ� :H DVVXPH WKDW WKH QHWZRUN
LQYROYHV D WUXVWHG FHUWLnFDWH DXWKRULW\ �&$� ZKLFK SURYLGHV SDUWLFLSDQWV RI WKH
QHWZRUN� LQFOXGLQJ PRELOH KRVWV� KRPH DJHQWV DQG IRUHLJQ DJHQWV� ZLWK SXEOLF NH\
FHUWLnFDWH VHUYLFH DV IROORZV�

�� $V WKH 'LJLWDO 6LJQDWXUH 6WDQGDUG �'66� >�@� WKH FHUWLnFDWH DXWKRULW\ FKRRVHV
WKUHH SDUDPHWHUV �S� T� J�� ZKHUH S LV D ODUJH SULPH� T LV D ODUJH SULPH IDFWRU
RI Sb�� J  K�Sb�� T �PRG S� ZLWK K EHLQJ DQ LQWHJHU VDWLVI\LQJ � � K � Sb�
DQG K�Sb�� T �PRG S� ! ��

�� (DFK SDUWLFLSDQW LQ WKH QHWZRUN LV UHTXLUHG WR JHQHUDWH D SDLU RI VLJQDWXUH
SXEOLF�VHFUHW NH\V� 7KH SDLU RI VLJQDWXUH SXEOLF�VHFUHW NH\V RI WKH FHUWLnFDWH
DXWKRULW\ LV �\FD� [FD�� ZKHUH \FD  J[FD �PRG S� DQG [FD LV D VHFUHW NH\
FKRVHQ UDQGRPO\ IURP *) �T�e� ,Q WKH VLPLODU ZD\� WKH SDLU RI VLJQDWXUH
SXEOLF�VHFUHW NH\V RI D PRELOH KRVW PK� GHQRWHG E\ �\PK� [PK�� WKDW RI D
KRPH DJHQW KD� GHQRWHG E\ �\KD� [KD�� DQG WKDW RI D IRUHLJQ DJHQW ID� GHQRWHG
E\ �\ID� [ID��

�� 7KH FHUWLnFDWH PHVVDJH LV KDVKHG� )RU H[DPSOH� DV WR D PRELOH KRVW� ZH DGRSW
WKH FHUWLnFDWH IRUPDW RI ;���� >�@ WR FRQVWUXFW &PK ZKLFK PD\ FRQWDLQ VXFK
LQIRUPDWLRQ DV FHUWLnFDWH VHULDO QXPEHU� YDOLGLW\ SHULRG� WKH ,' RI PK� WKH
SXEOLF NH\ �\PK� RI PK� WKH ,' RI &$� WKH SXEOLF NH\ �\FD� RI &$� HWF� DQG
WKHQ FRPSXWH RXW WKH KDVK YDOXH K�&PK� RI &PK E\ XVH RI DQ RQH�ZD\ �Q�ELW
KDVK IXQFWLRQ ZKLFK LV EDVHG RQ D Q�ELW EORFN FLSKHU ZLWK �Q�ELW NH\ �VXFK
DV ,'($ >�@� DQG VKRZQ LQ WKH IROORZLQJ nJXUH�
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)LJ�� &RPSXWDWLRQDO JUDSK IRU WKH KDVK URXQG IXQFWLRQ K

,Q )LJ���0L� *L DQG +L DUH Q�ELW LQWHJHUV� ( GHQRWHV D Q�ELW EORFN FLSKHU
XVLQJ �Q�ELW NH\�

/
SUHVHQWV ELWZLVH H[FOXVLYH�RU RI Q�ELW EORFNV ZKLOH �

LQGLFDWHV DGGLWLRQ PRGXOR �Q RI Q�ELW LQWHJHUV� 7KH GHWDLO KDVK SURFHVV FDQ
EH VHHQ LQ OLWHUDWXUH >��@�

�� 7KH FHUWLnFDWH DXWKRULW\ FUHDWHV FHUWLnFDWHV IRU DOO SDUWLFLSDQWV� 7KH GLJLWDO
VLJQDWXUH RI WKH FHUWLnFDWH DXWKRULW\ RQ D PHVVDJH & LV FRPSRVHG RI WZR
QXPEHUV V DQG W ZKLFK DUH GHnQHG DV

V  JU �PRG S� �PRG T������

W  bV c [b K�&� c U �PRG T������

ZKHUH U LV D UDQGRP QXPEHU FKRVHQ IURP *) �T�e�

*LYHQ �&e� Ve� We�� RQH FDQ YHULI\ ZKHWKHU �Ve� We� LV LQGHHG D JHQXLQH VLJQDWXUH
RI WKH FHUWLnFDWH DXWKRULW\ RQ &e RQO\ E\ FKHFNLQJ WKH IROORZLQJ HTXDWLRQ�
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c \V
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FD c V
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e� �PRG S�  ������

2QH FDQ DFFHSW WKH GLJLWDO VLJQDWXUH RI WKH FHUWLnFDWH DXWKRULW\ RQ WKH PHVVDJH
&e LI WKH DERYH HTXDWLRQ KROGV�

���� ,QWHOOLJHQW $JHQW $SSOLFDWLRQV DQG LWV 6WUXFWXUH� $Q LQWHOOLJHQW
DJHQW FDQ EH GHnQHG DV D VRIWZDUH HOHPHQW �SURJUDP� SURFHGXUH� REMHFW� WKUHDG�
HWF��� RZQHG E\ D XVHU RU DQRWKHU VRIWZDUH HOHPHQW� FDSDEOH RI PLJUDWLQJ� IURP RQH
FRPSXWHU WR DQRWKHU� WR H[HFXWH D VHW RI WDVNV RQ EHKDOI RI LWV RZQHU� ,QWHOOLJHQW
DJHQWV DUH VDLG WR EH DXWRQRPRXV� LQ WKH VHQVH WKDW WKH\ FDQ WDNH WKHLU RZQ GHFLVLRQV
ZKLOH DZD\ IURP WKHLU KRVW� 7KLV LPSOLHV WKDW DQ LQWHOOLJHQW DJHQW LV QRW MXVW D SLHFH
RI GDWD EHLQJ WUDQVIHUUHG EHWZHHQ V\VWHPV� EXW PD\ DOVR FDUU\ VRPH FRGH DQG VWDWH�
ZKLFK HQDEOHV LW WR SHUIRUP SDUWV RI LWV WDVNV LQ RQH V\VWHP� PLJUDWH WR DQRWKHU DQG
FRQWLQXH LWV ZRUN WKHUH�

,QWHOOLJHQW DJHQW WHFKQRORJ\ KDV UHFHLYHG JURZLQJ LQWHUHVW IURP WKH UHVHDUFK
FRPPXQLW\ DQG KDV PDWXUHG VLJQLnFDQWO\ LQ WKH ODVW IHZ \HDUV >��@ >��@� KRZHYHU�
WKH QXPEHU RI DSSOLFDWLRQ XVLQJ WKLV WHFKQRORJ\ LV VWLOO VFDUFH� ,Q WKLV SDSHU� ZH WU\
WR DSSO\ WKH LQWHOOLJHQW DJHQW WHFKQRORJ\ WR IXOnO WKH WDVNV RI PRELOH ,3 UHJLVWUDWLRQ
DQG NH\ GLVWULEXWLRQ LQ D PRELOH ,3 SURWRFRO�

,Q WKH SURSRVHG DUFKLWHFWXUH� WKH EDVLF VWUXFWXUH RI DQ LQWHOOLJHQW DJHQW WKURXJK
,QWHUQHW FDQ EH GLYLGHG LQWR VHYHQ GLVWLQFW SRUWLRQV DV IROORZV�

�� 'HVFULSWRU ^ WKH LOOXVWUDWLRQ RI WKH LQWHOOLJHQW DJHQW
V VWUXFWXUH DQG IRUPDW�
�� &HUWLnFDWH ^ WKH FHUWLnFDWH RI WKH LQWHOOLJHQW DJHQW
V RZQHU�
�� &RGH DQG VWDWH ^ WKH SURJUDP H[HFXWHG LQ DQ DJHQW H[HFXWLRQ HQYLURQPHQW
WR IXOnO FHUWDLQ PLVVLRQ DQG WKH H[HFXWHG VWDWH�

�� 'DWDJUDP ^ WKH LQIRUPDWLRQ IRU UHFHLYHU�
�� 7LPH VWDPS ^ WKH WLPH ZKHQ WKH LQWHOOLJHQW DJHQW ODXQFKHV IURP WKH VHQGHU�
�� 6LJQDWXUH ^ WKH VLJQDWXUH RI WKH LQWHOOLJHQW DJHQW
V VHQGHU�
�� $WWDFKPHQW ^ WKH LQIRUPDWLRQ DWWDFKHG E\ WKH IRUHLJQ DJHQW�
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7KH VWUXFWXUH RI DQ LQWHOOLJHQW DJHQW FDQ EH LOOXVWUDWHG LQ WKH IROORZLQJ nJXUH�

'HVFULSWRU &HUWLnFDWH

&RGH

6WDWH

'DWDJUDP
7LPH

6WDPS
6LJQDWXUH $WWDFKPHQW

)LJ�� 7KH VWUXFWXUH RI DQ LQWHOOLJHQW DJHQW

���� )ORZ RI WKH 3URSRVHG $UFKLWHFWXUH�

������ )RUHLJQ DJHQW GLVFRYHU\� )RUHLJQ DJHQW DGYHUWLVHV WKHLU DYDLODELOLW\ RQ
HDFK OLQN IRU ZKLFK WKH\ SURYLGH VHUYLFH� 7KH SURFHVV RI GHWHFWLQJ D IRUHLJQ DJHQW
LV TXLWH VLPLODU WR WKDW XVHG E\ ,QWHUQHW QRGHV WR GHWHFW URXWHUV UXQQLQJ ,QWHUQHW
&RQWURO 0HVVDJH 3URWRFRO �,&03� 5RXWHU 'LVFRYHU\ �5)& ������ 7KH EDVLF RSHUD�
WLRQ LQYROYHG SHULRGLF EURDGFDVWV RI DGYHUWLVHPHQWV E\ WKH URXWHU RQWR WKHLU GLUHFWO\
DWWDFKHG QHWZRUN�

:H DVVXPH WKDW D PRELOH KRVW KDV JRW DFFHVV WR WKH IRUHLJQ QHWZRUN DQG KDV
UHFHLYHG WKH DGYHUWLVHPHQW RI D IRUHLJQ DJHQW ZKLFK LQGLFDWHV WKH LQIRUPDWLRQ RI WKH
IRUHLJQ DJHQW� VXFK DV ORFDWLRQ RI WKH IRUHLJQ DJHQW� 1RZ WKH PRELOH KRVW ZDQWV WR
SHUIRUP PRELOH ,3 UHJLVWUDWLRQ�

������ ,QWHOOLJHQW DJHQW JHQHUDWLRQ� 7KH PRELOH KRVW JHQHUDWHV DQ LQWHOOLJHQW
DJHQW RQ EDVLV RI WKH VWUXFWXUH RI LQWHOOLJHQW DJHQW DV VKRZQ LQ )LJ��� ,Q WKLV WLPH�
WKH FHUWLnFDWH SRUWLRQ LV RFFXSLHG E\ WKH PRELOH KRVW
V FHUWLnFDWH LVVXHG E\ WKH
FHUWLnFDWH DXWKRULW\� $V GHVFULEHG LQ VHFWLRQ ���� WKH FHUWLnFDWH LV FRPSRVHG RI
FHUWLnFDWH PHVVDJH &PK �EDVHG RQ WKH FHUWLnFDWH IRUPDW RI ;����� DQG D SDLU RI
SDUDPHWHU �VPK� WPK� ZKLFK VDWLVI\ HTXDWLRQ ����� DQG ������ ,W VKRXOG EH QRWLFHG
WKDW WKH VLJQDWXUH SXEOLF NH\ RI WKH PRELOH KRVW �\PK� LV LQFOXGHG LQ WKH FHUWLnFDWH
PHVVDJH�

7KH FRGH FRQVLVWV RI WZR SDUWV� WKH nUVW SDUW ZLOO EH H[HFXWHG LQ WKH IRUHLJQ
DJHQW� WKH VHFRQG SDUW ZLOO UXQ LQ WKH KRPH DJHQW�

7KH GDWDJUDP LV nOOHG E\ WKH UHJLVWUDWLRQ UHTXHVW ZKLFK DW OHDVW LQGLFDWHV WKH
ORFDWLRQV RI WKH IRUHLJQ DJHQW DQG WKH KRPH DJHQW�

7KH VLJQDWXUH SRUWLRQ LV SXW LQ E\ WKH VLJQDWXUH RI WKH PRELOH KRVW RQ WKH SRU�
WLRQ �0PKUHT� IURP GHVFULSWRU WR WLPH VWDPS RI WKH LQWHOOLJHQW DJHQW� 7KH SURFHGXUH
RI VLJQDWXUH LV DV IROORZV �VDPH DV LQ WKH LVVXH RI FHUWLnFDWH��

VPKUHT  JU �PRG S� �PRG T������

WPKUHT  bVPKUHT c [PK b K�0PKUHT� c U c �PRG T������

ZKHUH U LV D UDQGRP QXPEHU FKRVHQ IURP *) �T�e�
*LYHQ �0e

PKUHT
� VePKUHT

� WePKUHT
�� RQH FDQ YHULI\ ZKHWKHU �VePKUHT

� WePKUHT
� LV LQGHHG

D JHQXLQH VLJQDWXUH RI WKH PRELOH KRVW RQ 0e

PKUHT
RQO\ E\ FKHFNLQJ WKH IROORZLQJ

HTXDWLRQ�

J
WePKUHT c \

VePKUHT

PK c VePKUHT
K�0e

PKUHT
�
�PRG S�  ������

������ 3URFHGXUH RI WKH ,QWHOOLJHQW $JHQW 5RDPLQJ 1HWZRUN� 7KH SURFHGXUH RI
WKH LQWHOOLJHQW DJHQW URDPLQJ QHWZRUN FDQ EH LOOXVWUDWHG LQ WKH IROORZLQJ IRXU GLVWLQFW
VWDJHV�

�� 0RELOH KRVW  � )RUHLJQ DJHQW �LW GHQRWHV WKH LQWHOOLJHQW DJHQW URDPV IURP
WKH PRELOH KRVW WR WKH IRUHLJQ DJHQW�
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%DVHG RQ WKH ORFDWLRQ RI WKH IRUHLJQ DJHQW� WKH LQWHOOLJHQW DJHQW URDPV
IURP WKH PRELOH KRVW LQWR WKH IRUHLJQ DJHQW�

$V VRRQ DV WKH LQWHOOLJHQW DJHQW HQWHUV WKH IRUHLJQ DJHQW� WKH IRUHLJQ
DJHQW nUVWO\ SHUIRUPV YHULnFDWLRQ SURFHGXUH EDVHG RQ WKH FHUWLnFDWH DQG
VLJQDWXUH RI WKH LQWHOOLJHQW DJHQW E\ HTXDWLRQV ����� DQG ������ ,I VXFFHVVIXO�
WKH IRUHLJQ DJHQW VXSSOLHV DQ DJHQW H[HFXWLRQ HQYLURQPHQW IRU WKH LQWHOOLJHQW
DJHQW WR UXQ�

,Q WKH HQYLURQPHQW� WKH LQWHOOLJHQW DJHQW VXEPLWV WKH UHJLVWUDWLRQ UHTXHVW
WR WKH IRUHLJQ DJHQW DQG DVNV LW WR SURYLGH LWV FHUWLnFDWH� YHULnFDWLRQ UHTXHVW
WR WKH KRPH DJHQW �0IDUHT � ZKLFK DW OHDVW LQYROYHV WKH PRELOH KRVW� WKH
IRUHLJQ DJHQW DQG WKH FXUUHQW WLPH� DQG LWV VLJQDWXUH RQ �0IDUHT�� L�H��

VIDUHT  JU �PRG S� �PRG T������

WIDUHT  bVIDUHT c [ID b K�0IDUHT� c U �PRG T������

ZKHUH U LV D UDQGRP QXPEHU FKRVHQ IURP *) �T�e�
2QH FDQ YHULI\ ZKHWKHU �VeIDUHT � W

e

IDUHT
� LV LQGHHG D JHQXLQH VLJQDWXUH RI

WKH IRUHLJQ DJHQW RQ 0e

IDUHT
RQO\ E\ FKHFNLQJ WKH IROORZLQJ HTXDWLRQ�

J
WeIDUHT c \

VeIDUHT
ID c VeIDUHT

K�0e

IDUHT
�
�PRG S�  ������

7KHQ WKH DERYH LQIRUPDWLRQ IURP WKH IRUHLJQ DJHQW LV DWWDFKHG EHKLQG
WKH LQWHOOLJHQW DJHQW DQG EURXJKW LQWR WKH KRPH DJHQW E\ WKH LQWHOOLJHQW
DJHQW�

�� )RUHLJQ DJHQW  � +RPH DJHQW
%HIRUH WKH KRPH DJHQW VXSSOLHV DQ DJHQW H[HFXWLRQ HQYLURQPHQW IRU WKH

LQWHOOLJHQW DJHQW WR UXQ� LW ZLOO YHULnHV WZR VLJQDWXUHV LQ WKH LQWHOOLJHQW DJHQW�
2QH LV VLJQHG E\ WKH PRELOH KRVW� ,W FDQ EH FKHFNHG E\ HTXDWLRQ ������ $Q�
RWKHU LV VLJQHG E\ WKH IRUHLJQ DJHQW� ,W FDQ EH YHULnHG E\ HTXDWLRQ ������ ,I
VXFFHVVIXO� WKH LQWHOOLJHQW DJHQW FDQ UHVLGH DW WKH DJHQW H[HFXWLRQ HQYLURQ�
PHQW DQG VXEPLWV WKH UHJLVWUDWLRQ UHTXHVW DQG WKH YHULnFDWLRQ UHTXHVW WR WKH
KRPH DJHQW DQG DVNV LW WR IRUP D QHZ LQWHOOLJHQW DJHQW ZLWK WKH YHULnFDWLRQ
UHSO\ WR WKH IRUHLJQ DJHQW�

$FFRUGLQJ WR WKH UHTXLUHPHQWV IURP WKH LQWHOOLJHQW DJHQW DQG WKH VWUXF�
WXUH RI LQWHOOLJHQW DJHQW LQ )LJ��� WKH KRPH DJHQW JHQHUDWHV DQRWKHU QHZ
LQWHOOLJHQW DJHQW� 1RZ WKH FHUWLnFDWH SRUWLRQ LV UHSODFHG E\ WKH FHUWLnFDWH
RI WKH KRPH DJHQW� WKH FRGH LV XSGDWHG DQG VSHFLnHG WR UXQ DW WKH IRUHLJQ
DJHQW� WKH GDWDJUDP LV SXW LQ ZLWK WKH YHULnFDWLRQ UHSO\ DQG WZR HQFDSVX�
ODWHG VHFUHW NH\V ZKLFK WDNH WKH IROORZLQJ IRUPV UHVSHFWLYHO\�

\bWc[KD
ID c.� �PRG S�������

\bWc[KD
PK c.� �PRG S�������

ZKHUH .� DQG .� DUH �Q�ELW UDQGRP QXPEHUV ZKLFK ZLOO DFW DV WKH
VKDUHG VHFUHW NH\ RI EORFN FLSKHU EHWZHHQ WKH KRPH DJHQW DQG WKH IRUHLJQ
DJHQW DQG WKH VKDUHG VHFUHW NH\ RI EORFN FLSKHU EHWZHHQ WKH KRPH DJHQW DQG
WKH PRELOH KRVW UHVSHFWLYHO\� W LV WKH FXUUHQW WLPH �L�H�� WLPH VWDPS RI WKH
QHZ LQWHOOLJHQW DJHQW��
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)LQDOO\� WKH KRPH DJHQW VLJQV WKH SRUWLRQ �0KDUHS� IURP WKH GHVFULSWRU�
WR WKH WLPH VWDPS RI WKH QHZ LQWHOOLJHQW DJHQW LQ WKH IROORZLQJ ZD\�

VKDUHS  JU �PRG S� �PRG T�������

WKDUHS  bVKDUHS c [KD b K�0KDUHS� c U �PRG T�������

ZKHUH U LV D UDQGRP QXPEHU FKRVHQ IURP *) �T�e�
2QH FDQ YHULI\ ZKHWKHU �VeKDUHS � W

e

KDUHS
� LV LQGHHG D JHQXLQH VLJQDWXUH RI

WKH KRPH DJHQW RQ 0e

KDUHS
RQO\ E\ FKHFNLQJ WKH IROORZLQJ HTXDWLRQ�

J
WeKDUHT c \

VeKDUHS
KD c VeKDUHS

K�0e

KDUHS
�
�PRG S�  �������

�� +RPH DJHQW  � )RUHLJQ DJHQW
7KH QHZ LQWHOOLJHQW DJHQW URDPV EDFN WR WKH IRUHLJQ DJHQW DJDLQ� $IWHU

YHULI\LQJ WKH LQWHOOLJHQW DJHQW E\ HTXDWLRQ ������� WKH IRUHLJQ DJHQW VXSSOLHV
DQ DJHQW H[HFXWLRQ HQYLURQPHQW IRU WKH QHZ LQWHOOLJHQW DJHQW WR UXQ DJDLQ�
,Q WKH HQYLURQPHQW� LW VXEPLWV WKH YHULnFDWLRQ UHSO\ DQG WKH HQFDSVXODWHG
VKDUHG VHFUHW NH\ ������ WR WKH IRUHLJQ DJHQW� )URP ������� WKH IRUHLJQ FDQ
HOLFLW .� LQ WKH IROORZLQJ ZD\�

�\KD�
Wc[ID

c �\bWc[KDID c.�� �PRG S�  .�������

ZKHUH W LV WKH WLPH VWDPS LQ WKH LQWHOOLJHQW DJHQW�
7KHQ WKH QHZ LQWHOOLJHQW DJHQW DVNV WKH IRUHLJQ DJHQW WR SURYLGH LWV

FHUWLnFDWH� UHJLVWUDWLRQ UHSO\� WKH HQFDSVXODWHG VKDUHG VHFUHW NH\ EHWZHHQ WKH
PRELOH KRVW DQG WKH IRUHLJQ DJHQW� DQG VLJQDWXUH RQ WKH DERYH LQIRUPDWLRQ
�GHQRWHG DV 0IDUHS��

7KH UHJLVWUDWLRQ UHSO\ VKRXOG VSHFLI\ D FDUH�RI DGGUHVV LQ WKH IRUHLJQ
QHWZRUN WR WKH PRELOH KRVW�

7KH HQFDSVXODWHG VHFUHW NH\ WDNHV WKH IROORZLQJ IRUP�

\
bWc[ID
PK c.� �PRG S�������

ZKHUH .� LV D �Q�ELW UDQGRP QXPEHU ZKLFK ZLOO DFW DV WKH VKDUHG VHFUHW NH\
RI EORFN FLSKHU EHWZHHQ WKH IRUHLJQ DJHQW DQG WKH PRELOH KRVW� W LV WKH WLPH
VWDPS RI WKH LQWHOOLJHQW DJHQW�

7KH VLJQDWXUH RI WKH IRUHLJQ DJHQW RQ 0IDUHS LV�

VIDUHS  JU �PRG S� �PRG T�������

WIDUHS  bVIDUHS c [ID b K�0IDUHS� c U �PRG T�������

ZKHUH U LV D UDQGRP QXPEHU FKRVHQ IURP *) �T�e�
2QH FDQ YHULI\ ZKHWKHU �VeIDUHS � W

e

IDUHS
� LV LQGHHG D JHQXLQH VLJQDWXUH RI

WKH IRUHLJQ DJHQW RQ 0e

IDUHS
RQO\ E\ FKHFNLQJ WKH IROORZLQJ HTXDWLRQ�

J
WeIDUHT c \

VeIDUHS
ID c VeIDUHS

K�0e

IDUHS
�
�PRG S�  �������

7KH QHZ LQWHOOLJHQW DJHQW SXW DOO WKH LQIRUPDWLRQ SURYLGHG E\ WKH IRUHLJQ
DJHQW LQ LWV DWWDFKPHQW DQG URDPV EDFN WR WKH PRELOH KRVW�

�� )RUHLJQ DJHQW  � 0RELOH KRVW
$IWHU UHFHLYLQJ WKH QHZ LQWHOOLJHQW DJHQW� WKH PRELOH KRVW ZLOO YHULI\ WKH

VLJQDWXUH RI WKH KRPH DJHQW RQ WKH QHZ LQWHOOLJHQW DJHQW E\ HTXDWLRQ ������
DQG WKH VLJQDWXUH RI WKH IRUHLJQ DJHQW RQ WKH UHJLVWUDWLRQ UHSO\ E\ HTXDWLRQ
������� 7KHQ LW HOLFLWV WKH VHFUHW NH\V .�� .� LQ WKH IROORZLQJ ZD\�



�

�\KD�
Wc[PK

c �\bWc[KDPK c.�� �PRG S�  .�������

�\ID�
Wc[PK

c �\
bWc[ID
PK c.�� �PRG S�  .�������

)LQDOO\� 7KH VHFUHW WXQQHOV EHWZHHQ WKH KRPH DJHQW DQG WKH IRUHLJQ DJHQW�
EHWZHHQ WKH KRPH DJHQW DQG WKH PRELOH KRVW� DQG EHWZHHQ WKH IRUHLJQ DJHQW DQG
WKH PRELOH KRVW DUH HVWDEOLVKHG ZLWK WKH VKDUHG VHFUHW NH\V .�� .�� .� RI EORFN
FLSKHU UHVSHFWLYHO\� ,W LV QRWLFHG WKDW ZH VXJJHVW WR DGRSW WKH VDPH EORFN FLSKHU WR
HQFU\SW LQIRUPDWLRQ DV WKH XQGHUO\LQJ EORFN FLSKHU LQ )LJ�� WR VDYH VWRUDJH VSDFH�

�� 6HFXULW\ $QDO\VLV RI WKH $UFKLWHFWXUH IRU 6HFXULQJ 0RELOH ,3

���� 6HFXULW\ RI WKH 6LJQDWXUH 6FKHPH LQ WKH $UFKLWHFWXUH� :H QRZ
FRQVLGHU WKDW D VLJQHU VLJQV D PHVVDJH E\ DGRSWLQJ WKH VLJQDWXUH VFKHPH LQ WKH
SURSRVHG DUFKLWHFWXUH� )RU H[DPSOH� WKH PRELOH KRVW VLJQV 0PKUHT E\ JHQHUDWLQJ
D SDLU �VPKUHT � WPKUHT� DFFRUGLQJ WR HTXDWLRQ ����� DQG ������ %HFDXVH RI WKH SDU�
WLFLSDWLRQ RI WKH PRELOH KRVW
V VHFUHW NH\ LQ WKH IRUPDWLRQ RI WKH GLJLWDO VLJQDWXUH
�VPKUHT � WPKUHT� RI WKH PRELOH KRVW RQ 0PKUHT � DQ DWWDFNHU FDQ QRW GLUHFWO\ XVH WKH
HTXDWLRQV ����� DQG ����� WR IRUJH D YDOLG VLJQDWXUH SDLU �VPKUHT � WPKUHT��

$ GLUHFW PHWKRG E\ ZKLFK DQ DWWDFNHU PD\ WU\ LV FKRRVLQJ D UDQGRP QXPEHU
VPKUHT �RU WPKUHT� DQG WKHQ VROYLQJ RXW WPKUHT �RU VPKUHT� IURP WKH HTXDWLRQ �����
WR IRUJH D YDOLG SDLU �VPKUHT � WPKUHT�� +RZHYHU� WKH GLpFXOW\ LV DW OHDVW HTXDO WR
WKDW RI FRPSXWLQJ GLVFUHW ORJDULWKP RYHU nQLWH nHOGV�

,Q YLHZ RI WKH DERYH DQDO\VLV� ZH FRQFOXGH WKDW�

7KHRUHP ���� 7KH GLpFXOW\ RI EUHDNLQJ WKH VLJQDWXUH VFKHPH LQ WKH SURSRVHG

DUFKLWHFWXUH LV DW OHDVW HTXLYDOHQW WR WKH GLpFXOW\ RI FRPSXWLQJ GLVFUHWH ORJDULWKP

RYHU nQLWH nHOGV�

���� 6HFXULW\ RI WKH .H\ 'LVWULEXWLRQ 6FKHPH LQ WKH $UFKLWHFWXUH�

:H QRZ WDNH WKH NH\ GLVWULEXWLRQ EHWZHHQ WKH KRPH DJHQW DQG WKH PRELOH KRVW DV
DQ H[DPSOH� ([FHSW WKH KRPH DJHQW DQG WKH PRELOH KRVW� WKH RWKHUV GR QRW NQRZ
KRZ WR FRPSXWH \bWc[PK

KD �RU \bWc[KD
PK � EHFDXVH DW OHDVW RQH RI WKH KRPH DJHQW
V DQG

WKH PRELOH KRVW
V VLJQDWXUH VHFUHW NH\V LV GHnQLWHO\ UHTXLUHG LQ WKH FRPSXWDWLRQ�
7KHUHIRUH� WKH RWKHUV FDQ QRW VHSDUDWH WKH VKDUHG VHFUHW NH\ .� EHWZHHQ WKH KRPH
DJHQW DQG WKH PRELOH KRVW IURP \bWc[KD

PK c.� �PRG S� OLNH WKH SURFHVV LQ ������� 7KH
LGHD LV VLPLODU WR WKH VFKHPH SURSRVHG E\ (O *DPDO >��@� LQ ZKLFK PHVVDJH 0 LV
VHQW WR DQ HQWLW\ $ LQ WKH IRUP �JU�0 c JUc[D�� ZKHUH U LV D UDQGRP QXPEHU� [D
DQG J[D DUH WKH VHFUHW DQG SXEOLF NH\ RI WKH HQWLW\ $ UHVSHFWLYHO\� ,W VXpFHV IRU
WKH VHQGHU WR NQRZ J[D � ZKHUHDV $ FDQ UHFRYHU 0 E\ FRPSXWLQJ nUVW JbUc[D � $Q
HDYHVGURSSHU IDFHV WKH SUREOHP RI FRPSXWLQJ GLVFUHWH ORJDULWKPV�

2Q EDVLV RI WKH DERYH DQDO\VLV� ZH FRQFOXGH WKDW�

7KHRUHP ���� 7KH GLpFXOW\ RI EUHDNLQJ WKH NH\ GLVWULEXWLRQ VFKHPH LQ WKH

SURSRVHG DUFKLWHFWXUH LV HTXLYDOHQW WR WKH GLpFXOW\ RI EUHDNLQJ WKH (O *DPDO VFKHPH�

���� 3URWHFWLRQ $JDLQVW 5HSOD\LQJ $WWDFN� 7KH DGRSWLRQ RI WLPH VWDPS
DW HDFK VWDJH RI WKH DUFKLWHFWXUH PDNHV WKH UHSOD\LQJ DWWDFN LV LQVLJQLnFDQW�

)LUVWO\� EHFDXVH WKH H[LVWHQFH RI WLPH VWDPS DQG VLJQDWXUH LQ WKH VWUXFWXUH
RI DQ LQWHOOLJHQW DJHQW� DQ HDYHVGURSSHU FDQ QRW XVH DQ H[SLUHG LQWHOOLJHQW DJHQW
WR SHUIRUP WKH UHSOD\LQJ DWWDFN� ,Q DGGLWLRQ� WKH WLPH VWDPS LV FRQVLGHUHG LQ NH\



��

GLVWULEXWLRQ VXFK DV ������� ,W LQFUHDVHV WKH GLpFXOW RI EUHDNLQJ WKH NH\ GLVWULEXWLRQ
VFKHPH DQG PDNHV UHSOD\LQJ DWWDFN YDLQQHVV�

���� 0XWXDO $XWKHQWLFDWLRQ� 7KH PRELOH KRVW FDQ DXWKHQWLFDWH LWV KRPH
DJHQW LQ WKH IROORZLQJ WZR ZD\V�

�� 2Q EDVLV RI WKH FHUWLnFDWH� WKH YHULnFDWLRQ UHSO\� WKH VLJQDWXUH RI LWV KRPH
DJHQW LQ WKH UHWXUQ LQWHOOLJHQW DJHQW� WKH PRELOH KRVW FDQ YHULI\ ZKHWKHU WKH
DERYH LQIRUPDWLRQ KDV WUXO\ FRPH IURP LWV KRPH DJHQW�

�� 7KH PRELOH KRVW FDQ DOVR DXWKHQWLFDWHV LWV KRPH DJHQW E\ YHULI\LQJ ZKHWKHU
LW FDQ HOLFLW WKH WUXH VKDUHG VHFUHW NH\ .� LQ WKH SURFHVV RI ������� $FWXDOO\�
WKH PRELOH KRVW FDQ QRW HQVXUH ZKHWKHU.� LV WUXH LQ WKH EHJLQQLQJ� +RZHYHU�
LW ZLOO EH YHULnHG E\ WHVWLQJ ZKHWKHU LW FDQ EH XVHG WR UHFRYHU WKH FLSKHUWH[W
WR VLJQLnFDQW SODLQWH[W LQ WKH ODWHU FRPPXQLFDWLRQ EHWZHHQ WKH PRELOH KRVW
DQG LWV KRPH DJHQW� ,I QR SUREOHP� WKH PRELOH KRVW KDV DXWKHQWLFDWHG LWV
KRPH DJHQW EHFDXVH RQO\ WKH KRPH DJHQW FDQ JHQHUDWH WKH VKDUHG VHFUHW NH\
.� ZKLFK FDQ RQO\ EH HOLFLWHG E\ WKH PRELOH KRVW�

7KH IRUHLJQ DJHQW DOVR FDQ DXWKHQWLFDWH WKH KRPH DJHQW LQ WKH DERYH VDPH ZD\V�
$V D FRQVHTXHQFH� WKH DUFKLWHFWXUH SURYLGHV GRXEOH VHFXUH DXWKHQWLFDWLRQV IRU WKH
PRELOH KRVW DQG WKH IRUHLJQ DJHQW�

���� 3URWHFWLRQ RI 6HUYHUV DJDLQVW 0DOLFLRXV ,QWHOOLJHQW $JHQWV� $Q
LQWHOOLJHQW DJHQW LV XQLTXH LQ WKDW LWV FRGH LV H[HFXWHG E\ D VHUYHU� 7KXV DQ H[HFXWLQJ
LQWHOOLJHQW DJHQW KDV DXWRPDWLF DFFHVV WR VRPH RI D VHUYHU UHVRXUFHV� :LWK WKLV OHYHO
RI DFFHVV LQWHOOLJHQW DJHQWV FDQ PRXQW DWWDFNV E\ SURSDJDWLQJ YLUXVHV� ZRUPV DQG
7URMDQ KRUVHV� LPSHUVRQDWLQJ RWKHU XVHUV DQG PRXQWLQJ GHQLDO RI VHUYLFH DWWDFN�
7KH VWDQGDUG DSSURDFK WR WKLV SUREOHP LV WR UHMHFW DOO XQNQRZQ FRGH IURP HQWU\
LQWR VHUYHUV� ,W LV QRW D YLDEOH VROXWLRQ LQ D PRELOH DJHQW HQYLURQPHQW� %RWK
7HOHVFULSW >��@ DQG 6DIH�7FO >��@ RmHU DSSURDFKHV WR VROYH WKH SUREOHP�

,Q WKH SURSRVHG DUFKLWHFWXUH� EHIRUH D VHUYHU VXSSOLHV DQ DJHQW H[HFXWLRQ HQ�
YLURQPHQW IRU D YLVLWLQJ LQWHOOLJHQW DJHQW WR UXQ LWV FRGH� WKH VHUYHU ZLOO YHULI\ WKH
VLJQDWXUH� 2QFH DQ\ SUREOHP RFFXUV ZKHQ WKH VHUYHU UXQV WKH FRGH RQ DQ DJHQW
H[HFXWLRQ HQYLURQPHQW� WKH RZQHU RI WKH LQWHOOLJHQW DJHQW LV SUREDEO\ PDOLFLRXV DQG
ZLOO EH DFFXVHG�

���� 3URWHFWLRQ RI $JHQWV DJDLQVW 0DOLFLRXV 6HUYHUV� ,Q RUGHU IRU DQ
LQWHOOLJHQW DJHQW WR UXQ� LW PXVW H[SRVH LWV FRGH DQG GDWD WR WKH KRVW HQYLURQPHQW
ZKLFK VXSSOLHV WKH PHDQV IRU WKLV DJHQW WR UXQ� 7KH KRVW FDQ DOZD\V VFDQ WKH
LQWHOOLJHQW DJHQW IRU LQIRUPDWLRQ� DOWHU WKH DJHQW VWDWH DQG FRGH� HYHQ NLOO WKH DJHQW�
7KXV� WKH LQWHOOLJHQW DJHQW LV XQSURWHFWHG IURP WKH KRVW� )RUWXQDWHO\� LW GRHV QRW
DmHFW RXU DUFKLWHFWXUH YHU\ PXFK IURP WKH HFRQRPLF EHQHnW SRLQW RI YLHZ� %RWK
WKH IRUHLJQ DJHQW DQG WKH KRPH DJHQW DUH UHOXFWDQW WR DWWDFN DQ LQWHOOLJHQW DJHQW
GHGLFDWLQJ WR PRELOH ,3 UHJLVWUDWLRQ DQG NH\ GLVWULEXWLRQ�

&XUUHQW FRQVHQVXV LV WKDW LW LV FRPSXWDWLRQDOO\ LPSRVVLEOH WR SURWHFW PRELOH
DJHQWV IURP PDOLFLRXV KRVWV� ,QVWHDG RI WDFNOLQJ WKH SUREOHP IURP D FRPSXWDWLRQDO
�GLpFXOW� SRLQW RI YLHZ� FXUUHQW UHVHDUFK >��@ LV ORRNLQJ DW VRFLRORJLFDO PHDQV RI
HQIRUFLQJ JRRG KRVW EHKDYLRU�



��

�� 3HUIRUPDQFH $QDO\VLV RI WKH $UFKLWHFWXUH IRU 6HFXULQJ 0RELOH ,3

7KH SURSRVHG DUFKLWHFWXUH KDV WZR VLJQLnFDQW SHUIRUPDQFH FKDUDFWHULVWLFV� 2QH
LV LQWHOOLJHQW FKDUDFWHULVWLF� 7KH PLVVLRQV RI PRELOH ,3 UHJLVWUDWLRQ DQG NH\ GLVWUL�
EXWLRQ DUH DXWRPDWLFDOO\ FRPSOHWHG E\ WKH LQWHOOLJHQW DJHQW� 7KH LQWHOOLJHQW DJHQW
DXWRPDWLFDOO\ URDPV WKH QHWZRUN DQG H[HFXWHV LWV FRGH LQ DQ DJHQW H[HFXWLRQ HQYL�
URQPHQW VXSSOLHG E\ D VHUYHU� 7KH PDQXDO LQWHUIHUHQFH LV UHGXFHG WR WKH OHDVW� 7KH
DQRWKHU FKDUDFWHULVWLF LV LWV PRELOLW\� 7KH LQWHOOLJHQW DJHQW PLJUDWHV LWVHOI WR WKH
VHUYHU WR IXOnO LWV WDVN VR WKDW WKH QHWZRUN WUDQVSRUWDWLRQ ORDG LQ WKH DUFKLWHFWXUH
KDV EHHQ JUHDW UHGXFHG EHFDXVH RQO\ D IHZ FRPPXQLFDWLRQV DUH QHHGHG�

�� &RQFOXVLRQ

0DQ\ RI WKH PRVW LPSRUWDQW DSSOLFDWLRQ RI LQWHOOLJHQW DJHQWV ZLOO RFFXU LQ
IDLUO\ XQFRQWUROOHG� KHWHURJHQHRXV HQYLURQPHQW� ,Q WKLV SDSHU� ZH KDYH SURSRVHG DQ
DJHQW�EDVHG DUFKLWHFWXUH IRU VHFXULQJ PRELOH ,3� ZKLFK FDQ SURYLGH ��� WKH PXWXDO
DXWKHQWLFDWLRQ DPRQJ PRELOH KRVW� KRPH DJHQW DQG IRUHLJQ DJHQW� ��� NH\ GLVWULEX�
WLRQ� ��� SULYDF\ SURWHFWLRQ IRU PRELOH XVHU DQG KRPH DJHQW� ��� SURWHFWLRQ DJDLQVW
UHSOD\LQJ DWWDFN�

7KH LQGLYLGXDO SURSHUWLHV RI WKH SURSRVHG DJHQW�EDVHG DUFKLWHFWXUH IRU VHFXULQJ
PRELOH ,3 FDQ EH FRQFOXGHG DV IROORZV�

�� 7KH PLVVLRQ RI PRELOH ,3 UHJLVWUDWLRQ DQG NH\ GLVWULEXWLRQ DUH FRPSOHWHG E\
LQWHOOLJHQW DJHQWV�

�� $ QHZ VLJQDWXUH VFKHPH VXLWDEOH IRU PRELOH KRVWV LV DGRSWHG LQ WKH DUFKLWHF�
WXUH� 7KH GLpFXOW RI EUHDNLQJ WKH VLJQDWXUH VFKHPH LV HTXLYDOHQW WR WKDW RI
FRPSXWLQJ GLVFUHWH ORJDULWKP�

�� $ QHZ NH\ GLVWULEXWLRQ LV XVHG LQ WKH DUFKLWHFWXUH� 7KH GLpFXOW\ RI EUHDNLQJ
WKH NH\ GLVWULEXWLRQ VFKHPH LQ WKH SURSRVHG DUFKLWHFWXUH LV HTXLYDOHQW WR WKH
GLpFXOW\ RI EUHDNLQJ WKH (O *DPDO VFKHPH�

�� 2QO\ D EORFN FLSKHU LV XVHG WR DFW DV ERWK HQFU\SWLRQ DOJRULWKP DQG XQGHU�
O\LQJ EORFN FLSKHU RI WKH KDVK IXQFWLRQ�

�� ,Q YLHZ RI WKH H[LVWHQFH RI VLJQDWXUH LQ HDFK VWDJH RI LQWHOOLJHQW DJHQW� QRQ�
UHSXGLDWLRQ RI RULJLQ JXDUDQWHHV D KRVW WR IDOVHO\ GHQ\ KDYLQJ VHQW D PHVVDJH�
6R DQ\ PDOLFLRXV DFWLRQ ZLOO EH GHWHFWHG DQG WKH EUHHGHU ZLOO EH FDSWXUHG�

2XU IXUWKHU ZRUNV ZLOO IRFXV RQ RSWLPDO LPSURYHPHQW DQG WKHQ LPSOHPHQWDWLRQ
RI WKH DJHQW�EDVHG DUFKLWHFWXUH IRU VHFXULQJ PRELOH ,3� 7KH DXWKRUV ZLOO EH JUDWHIXO
WR UHFHLYH DQ\ VXJJHVWLRQ WR WKH DUFKLWHFWXUH�

$FNQRZOHGJH

:H ZRXOG OLNH WR DSSUHLFDWH 'U�7DGD IRU WKH KHOSIXO GLVFXVVLRQ�
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