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7ZR SKDVH FRPPLW ��3&� LV XVHG WR FRRUGLQDWH WKH FRP�
PLWPHQW RI WUDQVDFWLRQV LQ GLVWULEXWHG V\VWHPV� 7KH VWDQ�
GDUG �3& RSWLPL]DWLRQ LV WKH SUHVXPHG DERUW YDULDQW� ZKLFK
XVHV IHZHU PHVVDJHV ZKHQ WUDQVDFWLRQV DUH DERUWHG DQG DO�
ORZV WKH FRRUGLQDWRU WR IRUJHW DERXW DERUWHG WUDQVDFWLRQV�
7KH SUHVXPHG FRPPLW YDULDQW RI �3& XVHV HYHQ IHZHU PHV�
VDJHV� EXW LWV FRRUGLQDWRU PXVW GR DGGLWLRQDO ORJJLQJ� :H GH�
VFULEH D QHZ IRUP RI SUHVXPHG FRPPLW WKDW UHGXFHV WKH QXP�
EHU RI ORJ ZULWHV ZKLOH SUHVHUYLQJ WKH UHGXFWLRQ LQ PHVVDJHV�
EULQJLQJ ERWK WKHVH FRVWV EHORZ WKRVH RI SUHVXPHG DERUW� 7KH
SHQDOW\ IRU WKLV LV WKH QHHG WR UHWDLQ D VPDOO DPRXQW RI FUDVK
UHODWHG LQIRUPDWLRQ IRUHYHU�

� ,QWURGXFWLRQ

��� &RRUGLQDWLQJ 'LVWULEXWHG &RPPLW

'LVWULEXWHG V\VWHPV UHO\ RQ WKH WZR SKDVH FRPPLW ��3&�
SURWRFRO WR FRRUGLQDWH WKH FRPPLWPHQW RI WUDQVDFWLRQV >�� �@�
�3& JXDUDQWHHV WKH DWRPLFLW\ RI GLVWULEXWHG WUDQVDFWLRQV�
WKDW LV� WKDW DOO FRKRUWV RI D WUDQVDFWLRQ HLWKHU FRPPLW RU
DERUW WKH WUDQVDFWLRQ� 7KH FRVW RI �3& LV DQ LPSRUWDQW
IDFWRU LQ WKH SHUIRUPDQFH RI GLVWULEXWHG WUDQVDFWLRQV�

q ,W UHTXLUHV PXOWLSOH PHVVDJHV LQ PXOWLSOH SKDVHV� 7KHVH
PHVVDJHV KDYH ERWK VXEVWDQWLDO FRPSXWDWLRQDO FRVW�
ZKLFK DmHFWV V\VWHP WKURXJKSXW� DQG VXEVWDQWLDO GH�
OD\� ZKLFK DmHFWV UHVSRQVH WLPH�

q ,W UHTXLUHV WKDW LQIRUPDWLRQ DERXW WUDQVDFWLRQV EH UHFRUGHG
VWDEO\ WR HQVXUH WKDW WUDQVDFWLRQV UHPDLQ DWRPLF HYHQ
LI WKHUH LV D IDLOXUH GXULQJ WKH FRPPLW SURWRFRO� 7KLV
LV XVXDOO\ GRQH E\ ZULWLQJ LQIRUPDWLRQ WR D ORJ� :KHQ
LQIRUPDWLRQ PXVW EH VWDEOH DW VRPH SRLQW LQ WKH SURWR�
FRO� WKH ORJ PXVW EH ?IRUFHG�� WKDW LV� WKH ZULWH PXVW EH
FRPSOHWHG EHIRUH SURFHHGLQJ WR WKH QH[W VWHS� )RUFHG

3HUPLVVLRQ WR FRS\ ZLWKRXW IHH DOO RU SDUW RI WKLV PDWHULDO LV JUDQWHG

SURYLGHG WKDW WKH FRSLHV DUH QRW PDGH RU GLVWULEXWHG IRU GLUHFW FRP�

PHUFLDO DGYDQWDJH� WKH 9/'% FRS\ULJKW QRWLFH DQG WKH WLWOH RI WKH

SXEOLFDWLRQ DQG LWV GDWH DSSHDU� DQG QRWLFH LV JLYHQ WKDW FRS\LQJ LV

E\ SHUPLVVLRQ RI WKH 9HU\ /DUJH 'DWD %DVH (QGRZPHQW� 7R FRS\

RWKHUZLVH� RU WR UHSXEOLVK� UHTXLUHV D IHH DQG�RU VSHFLDO SHUPLVVLRQ

IURP WKH (QGRZPHQW�

3URFHHGLQJV RI WKH ��WK 9/'% &RQIHUHQFH�

'XEOLQ� ,UHODQG� ����

ZULWHV FRVW PRUH WKDQ VLPSOH ZULWHV EHFDXVH WKH\ UH�
TXLUH DFWXDO ,�2� ZKHWKHU D EORFN RI WKH ORJ LV nOOHG RU
QRW�

��� 7KLV 3DSHU

,Q WKLV SDSHU ZH GHVFULEH D QHZ YDULDQW RI �3& ZKRVH PHV�
VDJH FRVW LV DV ORZ DV WKH EHVW DOWHUQDWLYH DQG ZKRVH FR�
RUGLQDWRU ORJJLQJ FRVW LV VXEVWDQWLDOO\ OHVV� 7KH SDSHU LV
RUJDQL]HG DV IROORZV� ,Q VHFWLRQ � ZH GHVFULEH WKH EDVLF IRUP
RI �3&� ZLWK SDUWLFXODU HPSKDVLV RQ PHVVDJH FRVW DQG WKH
FRRUGLQDWRU
V QHHG WR EH DEOH WR UHFRYHU LWV ?GDWDEDVH� RI
SURWRFRO UHODWHG LQIRUPDWLRQ� ,Q VHFWLRQ � ZH SUHVHQW WKH
WUDGLWLRQDO ZD\V RI RSWLPL]LQJ �3&� E\ SUHVXPLQJ WKH RXW�
FRPH RI WUDQVDFWLRQV WKDW GR QRW KDYH HQWULHV LQ WKH FRRU�
GLQDWRU
V GDWDEDVH� 6HFWLRQ � H[SODLQV ZKDW LQIRUPDWLRQ LV
HVVHQWLDO IRU UHFRYHULQJ WKH SURWRFRO GDWDEDVH DIWHU D FRRU�
GLQDWRU FUDVK� DQG KRZ LW FDQ EH SURYLGHG XVLQJ IHZHU ORJ
ZULWHV� 7KH SURWRFRO WKDW UHVXOWV IURP H[SORLWLQJ WKLV QHZ
DSSURDFK WR UHFRYHU\ RI WKH SURWRFRO GDWDEDVH LV GHVFULEHG
LQ VHFWLRQ �� )LQDOO\� ZH GLVFXVV WKH YLUWXHV DQG OLPLWDWLRQV
RI WKLV DSSURDFK WR �3& RSWLPL]DWLRQ LQ VHFWLRQ ��

� 7ZR 3KDVH &RPPLW

&RPPLW FRRUGLQDWLRQ DQG LWV RSWLPL]DWLRQV DUH GLVFXVVHG
WKRURXJKO\ LQ >�� �� �@� :H UHFDS WKLV GLVFXVVLRQ KHUH� EH�
JLQQLQJ ZLWK D GHVFULSWLRQ RI WKH EDVLF YHUVLRQ RI WZR SKDVH
FRPPLW� ,Q WKLV YHUVLRQ WKH FRRUGLQDWRU UHTXLUHV YHU\ H[�
SOLFLW LQIRUPDWLRQ� ZKLFK LV ZK\ LW LV RIWHQ FDOOHG WKH ?SUH�
VXPHG QRWKLQJ� SURWRFRO RU 3U1� 7KLV LV LQ FRQWUDVW WR RS�
WLPL]HG YHUVLRQV WKDW GR PDNH SUHVXPSWLRQV DERXW PLVVLQJ
LQIRUPDWLRQ� �1RWH� KRZHYHU� WKDW LQ IDFW� 3U1 PDNHV SUH�
VXPSWLRQV LQ VRPH FDVHV >��@��

��� 7KH 3URWRFRO 0HVVDJHV

7R FRPPLW D GLVWULEXWHG WUDQVDFWLRQ� 3U1 UHTXLUHV WZR PHV�
VDJHV IURP FRRUGLQDWRU WR FRKRUW DQG WZR PHVVDJHV IURP
FRKRUW WR FRRUGLQDWRU� RU IRXU PHVVDJHV LQ DOO� 7KH SURWRFRO
KDV WKH IROORZLQJ VWHSV�

�� 7KH FRRUGLQDWRU VHQGV 35(3$5( PHVVDJHV WR DOO FR�
KRUWV WR QRWLI\ WKHP WKDW WKH WUDQVDFWLRQ LV WR EH WHU�
PLQDWHG�

�� (DFK FRKRUW WKHQ VHQGV D YRWH PHVVDJH �HLWKHU D &200,7�
927( RU DQ $%257�927(� RQ WKH RXWFRPH RI WKH
WUDQVDFWLRQ� $ FRKRUW UHVSRQGLQJ ZLWK D &200,7�
927( LV QRZ SUHSDUHG�



�� 7KH FRRUGLQDWRU FRPPLWV WKH WUDQVDFWLRQ LI DOO FRKRUWV
VHQG &200,7�927(V� ,I DQ\ FRKRUW VHQGV DQ $%257�
927( RU WKH FRRUGLQDWRU WLPHV RXW ZDLWLQJ IRU D YRWH�
WKH FRRUGLQDWRU DERUWV WKH WUDQVDFWLRQ� 7KH FRRUGLQD�
WRU VHQGV RXWFRPH PHVVDJHV �L�H� &200,7 RU $%257�
WR DOO FRKRUWV�

�� 7KH FRKRUW WHUPLQDWHV WKH WUDQVDFWLRQ DFFRUGLQJ WR LWV
RXWFRPH� HLWKHU FRPPLWWHG RU DERUWHG� DQG WKHQ $&.V
WKH RXWFRPH PHVVDJH�

��� &RKRUW $FWLYLW\

$ FRKRUW PXVW ORJ HQRXJK LQIRUPDWLRQ VWDEO\ VR WKDW LW FDQ
WROHUDWH IDLOXUHV GXULQJ WKH FRPPLW SURWRFRO� 1R ORJJLQJ LV
QHHGHG EHIRUH WKH YRWH PHVVDJH� 7UDQVDFWLRQV IDLOLQJ WKHQ
DUH DERUWHG� %HIRUH UHVSRQGLQJ ZLWK D &200,7�927(�
KRZHYHU� D FRKRUW PXVW VWDEO\ UHFRUG WKDW LW LV SUHSDUHG�
7KLV PDNHV LW SRVVLEOH IRU LW WR FRPPLW WKH WUDQVDFWLRQ HYHQ
LI LW LV LQWHUUXSWHG E\ D FUDVK�
,I D SUHSDUHG FRKRUW GRHV QRW UHFHLYH D WUDQVDFWLRQ RXW�

FRPH PHVVDJH SURPSWO\� RU FUDVKHV ZLWKRXW UHPHPEHULQJ
WKH RXWFRPH� WKH FRKRUW DVNV WKH FRRUGLQDWRU IRU WKH RXW�
FRPH� ,W NHHSV RQ DVNLQJ XQWLO LW JHWV DQ DQVZHU� �7KLV LV
WKH EORFNLQJ DVSHFW RI �3&��
%HIRUH $&.LQJ D &200,7 RU $%257 RXWFRPH PHV�

VDJH� D FRKRUW ZULWHV WKH WUDQVDFWLRQ RXWFRPH WR LWV ORJ�
7KH $&. PHVVDJH WHOOV WKH FRRUGLQDWRU WKDW WKH FRKRUW ZLOO
QRW DVN DJDLQ DERXW WKLV WUDQVDFWLRQ
V RXWFRPH� ,I WKH FR�
KRUW FUDVKHV� LWV UHFRYHU\ ZLOO UHWULHYH WKH RXWFRPH IURP WKH
ORJ ZLWKRXW DVNLQJ WKH FRRUGLQDWRU� 7KH FRRUGLQDWRU FDQ
WKHUHIRUH GLVFDUG WKH RXWFRPH IRU WKLV WUDQVDFWLRQ RQFH DOO
WKH FRKRUWV KDYH $&.HG� 7KH FRKRUW PXVW FRPSOHWH WKH
RXWFRPH ORJ ZULWH EHIRUH VHQGLQJ WKH $&. PHVVDJH� 7KHUH
LV QR XUJHQF\ DERXW VHQGLQJ WKH $&.� KRZHYHU� EHFDXVH
LWV IXQFWLRQ LV RQO\ D ERRNNHHSLQJ RQH� L�H�� WR SHUPLW WKH
JDUEDJH FROOHFWLRQ RI WKH SURWRFRO GDWDEDVH �GHVFULEHG LQ WKH
QH[W VXEVHFWLRQ�� +HQFH WKH FRKRUW FDQ JURXS ERWK WKH ORJ
ZULWHV DQG WKH $&. PHVVDJHV� DPRUWL]LQJ WKHLU FRVWV RYHU
VHYHUDO WUDQVDFWLRQV�

��� 7KH 3URWRFRO 'DWDEDVH

7KH FRRUGLQDWRU PDLQWDLQV D PDLQ PHPRU\ SURWRFRO GDWDEDVH
WKDW FRQWDLQV� DW D PLQLPXP� WKH VWDWHV RI DOO WUDQVDFWLRQV
FXUUHQWO\ LQYROYHG LQ �3&� 7KH SURWRFRO GDWDEDVH HQDEOHV
WKH FRRUGLQDWRU ERWK WR H[HFXWH WKH �3& SURWRFRO DQG DOVR
WR DQVZHU LQTXLULHV IURP FRKRUWV DERXW WUDQVDFWLRQ RXWFRPH�
$V ZH VDZ LQ WKH SUHYLRXV VXEVHFWLRQ� FRKRUWV PDNH VXFK LQ�
TXLULHV ZKHQ WKH\ UHFRYHU IURP D FUDVK RU ZKHQ PHVVDJHV
DUH ORVW� WKHVH IDLOXUHV FDQ RFFXU DW DQ\ WLPH� %HFDXVH WKH
FRRUGLQDWRU FDQ DOVR IDLO� LW NHHSV D ORJ RI SURWRFRO UHODWHG
DFWLYLW\ VR WKDW LW FDQ UHFRYHU WKH SURWRFRO GDWDEDVH�
7KH SURWRFRO GDWDEDVH IRU 3U1 FRQWDLQV HQWULHV IRU DOO

WUDQVDFWLRQV� FRPPLWWHG� DERUWHG� RU VWLOO DFWLYH� WKDW KDYH
UHJLVWHUHG ZLWK WKH FRRUGLQDWRU EXW KDYH QRW FRPSOHWHG WKH
SURWRFRO� $ 3U1 FRRUGLQDWRU HQWHUV D WUDQVDFWLRQ LQWR LWV
SURWRFRO GDWDEDVH ZKHQ WKDW WUDQVDFWLRQ LV LQLWLDWHG� $
WUDQVDFWLRQ
V HQWU\ LQFOXGHV LWV VHW RI FRKRUWV DQG WKH FR�
RUGLQDWRU
V NQRZOHGJH RI WKHLU SURWRFRO VWDWH� KDV D FRKRUW
UHVSRQGHG WR WKH 35(3$5( PHVVDJH ZLWK D YRWH� ZDV LW D
&200,7�927( RU DQ $%257�927(� KDV LW $&.HG WKH
WUDQVDFWLRQ RXWFRPH PHVVDJH� HWF� 7KH IRUPDW IRU D WUDQV�
DFWLRQ HQWU\ LQ WKH SURWRFRO GDWDEDVH LV JLYHQ LQ )LJXUH ��

7LG 6WDEOH 6WDWH I&LG 9RWH $FN J

<HV ,QLWLDWHG 1RQH <HV

1R 3UHSDULQJ $ERUW 1R

$ERUWHG 5�2

&RPPLWWHG &RPPLW

)LJXUH �� 7KH IRUPDW RI D WUDQVDFWLRQ HQ�
WU\ LQ WKH SURWRFRO GDWDEDVH� (DFK WUDQV�
DFWLRQ LV LGHQWLnHG E\ D 7LG� ?6WDEOH� LQ�
GLFDWHV ZKHWKHU WKH H[LVWHQFH RI WKH WUDQV�
DFWLRQ LV VWDEO\ UHFRUGHG RQ WKH ORJ� 7KH
?6WDWHV� RI D WUDQVDFWLRQ DUH �L� ?,QLWL�
DWHG� LQGLFDWLQJ WKDW LW LV NQRZQ WR WKH
V\VWHP� �LL�?3UHSDULQJ� LQGLFDWLQJ WKDW D
35(3$5( PHVVDJH KDV EHHQ VHQW� HWF�
$ WUDQVDFWLRQ PD\ KDYH VHYHUDO FRKRUWV�
HDFK LGHQWLnHG E\ D FRKRUW LG RU &LG� 7KH
?9RWH� LQGLFDWHV KRZ WKH FRKRUW YRWHG
LQ UHVSRQVH WR WKH 35(3$5( PHVVDJH�
?$FN� ZKHWKHU WKH RXWFRPH PHVVDJH KDV
EHHQ $&.HG�

7KH $&.PHVVDJH KHOSV WKH FRRUGLQDWRU PDQDJH WKH SUR�
WRFRO GDWDEDVH� $V HDFK FRKRUW $&.V� WKH FRRUGLQDWRU FDQ
GURS WKH FRKRUW IURP WKH WUDQVDFWLRQ
V HQWU\� :KHQ DOO FR�
KRUWV KDYH VR UHVSRQGHG� WKH FRRUGLQDWRU GHOHWHV WKH WUDQV�
DFWLRQ HQWU\ IURP LWV GDWDEDVH�

��� &RRUGLQDWRU 5HFRYHU\

����� /RJJLQJ IRU 5HFRYHU\

:H DVVXPH WKDW D WUDQVDFWLRQ PDQDJHU �70� VHUYHV DV WKH
FRRUGLQDWRU� 7KH 70 ORJV SURWRFRO DFWLYLW\ WR HQVXUH WKDW
LW FDQ UHFRYHU WKH SURWRFRO GDWDEDVH� ,W GRHV QRW ORJ IRU
WUDQVDFWLRQ GXUDELOLW\ �GLUHFWO\�� )RU H[DPSOH� IXOO\ $&.HG
WUDQVDFWLRQV DUH QRW SUHVHQW LQ WKH SURWRFRO GDWDEDVH DQG
GR QRW UHTXLUH UHFRYHU\� +RZ PXFK LV ORJJHG DmHFWV KRZ
SUHFLVHO\ WKH SURWRFRO GDWDEDVH FDQ EH UHFRQVWUXFWHG DIWHU D
FRRUGLQDWRU FUDVK� )RU 3U1 ORJJLQJ XVXDOO\ LQYROYHV WZR ORJ
UHFRUGV�
%HIRUH VHQGLQJ WKH RXWFRPH PHVVDJH� WKH 3U1 FRRUGL�

QDWRU IRUFHV WKH WUDQVDFWLRQ RXWFRPH RQ LWV ORJ� 7KLV DFW
HLWKHU FRPPLWV RU DERUWV WKH WUDQVDFWLRQ DQG SHUPLWV UH�
FRYHU\ RI WKH WUDQVDFWLRQ
V HQWU\ IURP WKLV SRLQW RQ� 7KXV�
WUDQVDFWLRQV WKDW KDYH D RXWFRPH KDYH D VWDEOH ORJ UHFRUG
GRFXPHQWLQJ LW�
$IWHU UHFHLYLQJ $&.V RI WKH RXWFRPH PHVVDJH IURP DOO

FRKRUWV� WKH 3U1 FRRUGLQDWRU ZULWHV D QRQ�IRUFHG (1' UHFRUG
WR PDNH WKLV LQIRUPDWLRQ GXUDEOH� 7KH (1' UHFRUG WHOOV WKH
FRRUGLQDWRU
V UHFRYHU\ QRW WR UHVWRUH WKH WUDQVDFWLRQ
V HQWU\
LQ WKH SURWRFRO GDWDEDVH DIWHU D FUDVK� DQG KHQFH LW ZLOO QRW
DJDLQ DVN WKH FRKRUWV IRU $&.V�

����� /HVV 7KDQ )XOO 5HFRYHU\

,I ZH WDNH WKH 3U1 ?SUHVXPHG QRWKLQJ� FKDUDFWHUL]DWLRQ OLW�
HUDOO\� ZH QHHG WR ZULWH PDQ\ DGGLWLRQDO ORJ UHFRUGV� XVX�
DOO\ IRUFHG�LQ RUGHU WR UHFRQVWUXFW WKH SURWRFRO GDWDEDVH SUH�
FLVHO\� LQFOXGLQJ LQIRUPDWLRQ DERXW DOO DERUWHG WUDQVDFWLRQV�
7KLV UHTXLUHV WKDW EHIRUH VHQGLQJ D 35(3$5( PHVVDJH ZH
IRUFH WR WKH ORJ WKH FRQWHQWV RI D WUDQVDFWLRQ
V SURWRFRO
GDWDEDVH HQWU\� ,I WKH FRRUGLQDWRU FUDVKHV EHIRUH WKH RXW�
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7DEOH �� 7KH PHVVDJH DQG ORJ ZULWH FRVWV
WR FRPPLW D WUDQVDFWLRQ IRU �3& DQG LWV
RSWLPL]DWLRQV� P ORJ UHFRUGV� Q IRUFHG
ORJ UHFRUGV� S PHVVDJHV WR XSGDWH FRKRUWV�
DQG T PHVVDJHV IURP WKH FRKRUW� $OO SUR�
WRFRO YDULDQWV VHQG RQO\ RQH PHVVDJH WR
UHDG�RQO\ �5�2� FRKRUWV� $ UHDG�RQO\ FR�
KRUW VHQGV QR PHVVDJHV ZKHQ WKH FRRUGL�
QDWRU NQRZV WKDW WKH FRKRUW LV UHDG�RQO\�

FRPH LV GHFLGHG� ZH WKHQ KDYH D VWDEOH UHFRUG ZKLFK DOORZV
XV WR H[SOLFLWO\ DERUW WKH WUDQVDFWLRQ�
$V 3U1 LV XVXDOO\ GHVFULEHG� KRZHYHU� WKH DELOLW\ WR UH�

FRYHU LQIRUPDWLRQ DERXW XQGHFLGHG WUDQVDFWLRQV LV VDFULnFHG
WR UHGXFH ORJJLQJ FRVW� 7UDGLWLRQDOO\� QRWKLQJ DERXW WKH
WUDQVDFWLRQ LV ORJJHG XQWLO LWV RXWFRPH LV ORJJHG� DQG KHQFH
WKH WUDQVDFWLRQ HQWU\ LV ORVW LI WKH FRRUGLQDWRU FUDVKHV HDUOLHU
WKDQ WKLV� &RKRUWV WKDW LQTXLUH DERXW D WUDQVDFWLRQ QRW LQ
WKH SURWRFRO GDWDEDVH DUH GLUHFWHG WR DERUW WKH WUDQVDFWLRQ�
7KDW LV� WKHVH WUDQVDFWLRQV DUH ?SUHVXPHG� WR KDYH DERUWHG�
7KHUH DUH VHYHUDO ZD\V WR VDYH ORJ ZULWHV DQG FRSH ZLWK

WKH OHVV WKDQ FRPSOHWH LQIRUPDWLRQ WKDW H[LVWV DIWHU UHFRY�
HU\� )RU H[DPSOH� WKH QXPEHU RI FRKRUWV WKDW QHHG WR EH
FRQWDFWHG WR UH�$&. RXWFRPH PHVVDJHV GHSHQGV RQ ZKHWKHU
HDFK $&. LV ORJJHG� RQO\ FRPSOHWLRQ RI DOO $&.LQJ LV ORJJHG�
RU WKHUH LV QR ORJJLQJ UHODWHG WR $&.V� 7KHVH FKRLFHV GR QRW
DmHFW WKH FRUUHFWQHVV RI �3&� EXW WKH\ GR DmHFW WKH FRVW RI
UHFRYHULQJ IURP FRRUGLQDWRU FUDVKHV�

��� 6XPPDU\ IRU WKH 3U1 3URWRFRO

7R FRPPLW D WUDQVDFWLRQ� D 3U1 FRRUGLQDWRU GRHV WZR ORJ
ZULWHV� WKH FRPPLW UHFRUG �IRUFHG� DQG WKH WUDQVDFWLRQ HQG
UHFRUG �QRW IRUFHG�� ,Q DGGLWLRQ� LW VHQGV WZR PHVVDJHV WR
HDFK RI LWV FRKRUWV� 35(3$5( DQG &200,7� ,Q UHVSRQVH�
HDFK FRKRUW GRHV WZR ORJ ZULWHV� D SUHSDUH UHFRUG DQG D
FRPPLW UHFRUG �ERWK IRUFHG�� DQG VHQGV WZR PHVVDJHV� D
&200,7�927( DQG D nQDO $&.� 7KHVH DUH WDEXODWHG LQ
7DEOH �� ZKLFK LV VLPLODU WR WKH WDEOH LQ >�@�

� 3UHVXPHG 2SWLPL]DWLRQ

$V ZH KDYH VHHQ� DIWHU D IDLOXUH D 3U1 FRRUGLQDWRU VRPH�
WLPHV SUHVXPHV WKDW D WUDQVDFWLRQ LV DERUWHG ZKHQ LW JHWV
DQ LQTXLU\ DERXW D WUDQVDFWLRQ WKDW LV QRW LQ LWV SURWRFRO
GDWDEDVH� 7KLV ZRUNV EHFDXVH WKHUH DUH RQO\ WZR SRVVLEOH
RXWFRPHV RI D WUDQVDFWLRQ� DQG 3U1 DOZD\V UHPHPEHUV ZKLFK
WUDQVDFWLRQV KDYH FRPPLWWHG� 7KXV� LW LV VDIH WR SUHVXPH
WKDW DOO RWKHU WUDQVDFWLRQV KDYH DERUWHG� ZKHWKHU WKH FRRU�
GLQDWRU LV DZDUH RI WKHP RU QRW�
:H FDQ H[SORLW WKLV SURSHUW\ PRUH H[WHQVLYHO\ WKDQ 3U1

GRHV E\ V\VWHPDWLFDOO\ SXUJLQJ HQWULHV IRU HLWKHU WKH DERUWHG
RU WKH FRPPLWWHG WUDQVDFWLRQV IURP WKH SURWRFRO GDWDEDVH�
:H WKHQ VLPSO\ SUHVXPH WKH SXUJHG RXWFRPH IRU DQ\ WUDQV�
DFWLRQ WKDW ODFNV D GDWDEDVH HQWU\� :H GR QRW KDYH WR UHFRYHU

SXUJHG HQWULHV� VR ZH GR QRW KDYH WR ORJ WKHLU SURWRFRO DFWLY�
LW\� 6RPH PHVVDJHV DV ZHOO DV VRPH ORJ ZULWHV QRZ EHFRPH
XQQHFHVVDU\� %HORZ� ZH EULHo\ GHVFULEH WZR SXEOLVKHG �3&
RSWLPL]DWLRQV� RQH SUHVXPLQJ DERUW DQG WKH RWKHU SUHVXP�
LQJ FRPPLW�

��� 3UHVXPHG $ERUW

,Q WKH DEVHQFH RI LQIRUPDWLRQ DERXW D WUDQVDFWLRQ LQ LWV SUR�
WRFRO GDWDEDVH� D SUHVXPHG DERUW �3U$� FRRUGLQDWRU SUH�
VXPHV WKH WUDQVDFWLRQ KDV DERUWHG� 7KLV DERUW SUHVXPS�
WLRQ ZDV DOUHDG\ PDGH RFFDVLRQDOO\ E\ 3U1� 3U$ PDNHV LW
V\VWHPDWLFDOO\ WR IXUWKHU UHGXFH WKH FRVWV RI PHVVDJHV DQG
ORJJLQJ� 2QFH D WUDQVDFWLRQ KDV DERUWHG� LWV HQWU\ LV GHOHWHG
VLQFH D PLVVLQJ HQWU\ GHQRWHV WKH VDPH RXWFRPH� 1R LQ�
IRUPDWLRQ QHHG EH ORJJHG DERXW VXFK WUDQVDFWLRQV EHFDXVH
WKHLU SURWRFRO GDWDEDVH HQWULHV QHHG QRW EH UHFRYHUHG�
:H PXVW JXDUDQWHH WKDW WKH SURWRFRO GDWDEDVH DOZD\V

FRQWDLQV HQWULHV IRU FRPPLWWHG WUDQVDFWLRQV ZKLFK KDYH QRW
\HW FRPSOHWHG DOO SKDVHV RI �3&� 7KHVH HQWULHV PXVW EH UH�
FRYHUDEOH DFURVV FRRUGLQDWRU FUDVKHV� 7KLV PHDQV WKDW DV LQ
3U1� WKH FRRUGLQDWRU PXVW PDNH WUDQVDFWLRQ FRPPLW VWDEOH
EHIRUH VHQGLQJ D &200,7 PHVVDJH� E\ IRUFLQJ WKLV RXW�
FRPH WR LWV ORJ� 3U$ GHOHWHV WKH SURWRFRO GDWDEDVH HQWULHV
IRU FRPPLWWHG WUDQVDFWLRQV ZKHQ �3& FRPSOHWHV LQ RUGHU WR
OLPLW WKH VL]H RI WKH GDWDEDVH� MXVW DV 3U1 GRHV� $QG WKH
VDPH JDUEDJH FROOHFWLRQ VWUDWHJLHV DUH DOVR SRVVLEOH�
$ FRRUGLQDWRU QHHG QRW PDNH D WUDQVDFWLRQ
V HQWU\ VWDEOH

EHIRUH LWV FRPPLW EHFDXVH DQ HDUOLHU FUDVK DERUWV WKH WUDQV�
DFWLRQ� DQG WKDW LV WKH SUHVXPHG RXWFRPH LQ WKH DEVHQFH RI
LQIRUPDWLRQ� 2QO\ D FRPPLW RXWFRPH QHHGV WR EH ORJJHG
�ZLWK D IRUFHG ZULWH�� 6LQFH WKHUH LV QR HQWU\ LQ WKH SURWR�
FRO GDWDEDVH IRU DQ DERUWHG WUDQVDFWLRQ� WKHUH LV QR HQWU\
LQ QHHG RI GHOHWLRQ� DQG KHQFH QR QHHG IRU DQ $&. RI WKH
$%257 RXWFRPH PHVVDJH�
,Q VXPPDU\� 3U$ DERUWV D WUDQVDFWLRQ PRUH FKHDSO\ WKDQ

3U1� DQG LW FRPPLWV RQH LQ H[DFWO\ WKH VDPH ZD\� 7KH FRVWV
RI FRPPLW DUH WDEXODWHG LQ 7DEOH ��

��� 3UHVXPHG &RPPLW

)RU SUHVXPHG FRPPLW �3U&�� WKH FRRUGLQDWRU H[SOLFLWO\ GRF�
XPHQWV ZKLFK WUDQVDFWLRQV KDYH DERUWHG� :KLOH WKLV KDV
VRPH DSSDUHQW V\PPHWU\ ZLWK 3U$� ZKLFK H[SOLFLWO\ GRFX�
PHQWV FRPPLWWHG WUDQVDFWLRQV� LQ IDFW WKHUH LV D IXQGDPHQ�
WDO GLmHUHQFH� :LWK 3U$� ZH FDQ EH YHU\ OD]\ DERXW PDNLQJ
WKH H[LVWHQFH RI D WUDQVDFWLRQ VWDEOH LQ WKH ORJ� ,I WKHUH LV
D IDLOXUH nUVW� ZH SUHVXPH LW KDV DERUWHG� %XW 3U& QHHGV D
VWDEOH UHFRUG RI HYHU\ WUDQVDFWLRQ WKDW KDV VWDUWHG WR SUHSDUH
EHFDXVH PLVVLQJ WUDQVDFWLRQV DUH SUHVXPHG WR KDYH FRPPLW�
WHG� DQG D FRPPLW SUHVXPSWLRQ LV ZURQJ IRU D WUDQVDFWLRQ
WKDW IDLOV HDUO\� 7UDGLWLRQDOO\ WKLV KDV PHDQW WKDW DW WKH
WLPH �3& LV LQLWLDWHG DQG D WUDQVDFWLRQ LV HQWHUHG LQWR WKH
SURWRFRO GDWDEDVH� WKH FRRUGLQDWRU IRUFHV D WUDQVDFWLRQ LQL�
WLDWLRQ UHFRUG WR WKH ORJ WR PDNH LWV GDWDEDVH HQWU\ VWDEOH�
7KLV HQWU\ FDQ WKHQ EH UHFRYHUHG DIWHU D FRRUGLQDWRU FUDVK�
VR WKDW DQ XQFRPPLWWHG WUDQVDFWLRQ LV DERUWHG UDWKHU WKDQ
SUHVXPHG WR KDYH FRPPLWWHG�
:LWK 3U&� D WUDQVDFWLRQ
V HQWU\ LV UHPRYHG IURP WKH

SURWRFRO GDWDEDVH ZKHQ LW FRPPLWV� EHFDXVH PLVVLQJ HQWULHV
DUH SUHVXPHG WR KDYH FRPPLWWHG� ,I FRKRUWV VXEVHTXHQWO\
LQTXLUH� WKH\ DUH WROG WKH WUDQVDFWLRQ FRPPLWWHG �E\ SUH�
VXPSWLRQ�� 7KXV� 3U& DYRLGV $&. PHVVDJHV IRU FRPPLWWHG
WUDQVDFWLRQV� ZKLFK LV WKH FRPPRQ FDVH DQG KHQFH D VLJQLn�



FDQW VDYLQJ �PXFK PRUH LPSRUWDQW WKDQ DYRLGLQJ $&.V IRU
DERUWHG WUDQVDFWLRQV��
:H PXVW HQVXUH WKDW D FRPPLWWHG WUDQVDFWLRQ
V HQWU\ LV

QRW UH�LQVHUWHG LQWR WKH SURWRFRO GDWDEDVH ZKHQ WKH FRRU�
GLQDWRU UHFRYHUV IURP D FUDVK� ,I WKLV KDSSHQHG� ZH PLJKW
WKLQN WKH WUDQVDFWLRQ VKRXOG EH DERUWHG� +HQFH� OLNH 3U1
DQG 3U$� 3U& IRUFHV FRPPLW LQIRUPDWLRQ WR WKH ORJ EHIRUH
VHQGLQJ WKH &200,7 PHVVDJH� /RJLFDOO\� WKLV ORJ ZULWH
HUDVHV WKH LQLWLDWLRQ ORJ UHFRUG� VLQFH ODFN RI LQIRUPDWLRQ LP�
SOLHV FRPPLW� +RZHYHU� JLYHQ WKH QDWXUH RI ORJV� LW LV HDVLHU
WR VLPSO\ GRFXPHQW WKH FRPPLW E\ IRUFLQJ D FRPPLW UHFRUG
WR WKH ORJ WDLO� 7KH FRPPLW ORJ UHFRUG WHOOV XV QRW WR LQ�
FOXGH WKH WUDQVDFWLRQ LQ WKH SURWRFRO GDWDEDVH RI DERUWHG
WUDQVDFWLRQV�
:LWK 3U&� ERWK WKH SURWRFRO GDWDEDVH HQWU\ DQG WKH LQL�

WLDWLRQ ORJ UHFRUG OLVW DOO FRKRUWV IURP ZKLFK $&.V DUH H[�
SHFWHG LI WKH WUDQVDFWLRQ DERUWV� :KHQ DOO WKH $&.V KDYH
DUULYHG� WKH HQWU\ FDQ EH JDUEDJH FROOHFWHG IURP WKH SURWRFRO
GDWDEDVH� /LNH 3U1� 3U& ZULWHV D QRQ�IRUFHG (1' UHFRUG
WR WKH ORJ DW WKLV SRLQW WR NHHS WKH WUDQVDFWLRQ IURP EHLQJ
UH�HQWHUHG LQWR WKH SURWRFRO GDWDEDVH� 1R VHSDUDWH DERUW
UHFRUG LV QHHGHG�
,Q VXPPDU\� 3U& FRPPLWV D WUDQVDFWLRQ ZLWK WZR IRUFHG

ORJ ZULWHV� WKH LQLWLDWLRQ UHFRUG DQG WKH FRPPLW UHFRUG� ,Q
DGGLWLRQ� LW VHQGV WZR PHVVDJHV WR HDFK FRKRUW� 35(3$5(
DQG &200,7� ,Q UHVSRQVH� HDFK FRKRUW IRUFHV D SUHSDUH ORJ
UHFRUG DQG ZULWHV D FRPPLW ORJ UHFRUG� 7KH FRPPLW UHFRUG
QHHG QRW EH IRUFHG EHFDXVH D SUHSDUH UHFRUG ZLWKRXW D FRP�
PLW UHFRUG FDXVHV WKH FRKRUW WR LQTXLUH DERXW WKH RXWFRPH�
7KH FRRUGLQDWRU� QRW nQGLQJ WKH WUDQVDFWLRQ LQ LWV SURWRFRO
GDWDEDVH� ZLOO UHVSRQG ZLWK D &200,7 PHVVDJH� 7KH FR�
KRUW VHQGV RQH PHVVDJH� LWV &200,7�927(� 1R nQDO $&.
LV UHTXLUHG� 7KHVH FRVWV DUH WDEXODWHG LQ 7DEOH ��

��� 5HDG�2QO\ 2SWLPL]DWLRQV

:KHQ D FRKRUW LV UHDG�RQO\� LW KDV GRQH QR ORJJLQJ DQG GRHV
QRW FDUH DERXW WKH WUDQVDFWLRQ RXWFRPH� ,W RQO\ ZDQWV WR
NQRZ WKDW WKH WUDQVDFWLRQ LV FRPSOHWHG VR LW FDQ UHOHDVH LWV
ORFNV� 6XFK D FRKRUW GRHV QRW QHHG WR UHFHLYH WKH WUDQVDF�
WLRQ RXWFRPH PHVVDJH� 5HJDUGOHVV RI ZKHWKHU D WUDQVDFWLRQ
FRPPLWV RU DERUWV� ZKHWKHU LW LV DQ XSGDWH WUDQVDFWLRQ RU D
UHDG�RQO\ WUDQVDFWLRQ� DQG ZKDW YDULDQW RI �3& LV XVHG� WKH
DFWLYLW\ RI D UHDG�RQO\ FRKRUW LV WKH VDPH� 7R DYRLG UHFHLY�
LQJ DQ RXWFRPH PHVVDJH LW VHQGV D 5($'�21/<�927(�
7KHQ LW UHOHDVHV LWV ORFNV DQG IRUJHWV WKH WUDQVDFWLRQ� 7KXV
D UHDG�RQO\ FRKRUW ZULWHV QR ORJ UHFRUGV DQG VHQGV RQH PHV�
VDJH� 7KLV LV WKH UHDG�RQO\ RSWLPL]DWLRQ� ,W RQO\ JXDUDQWHHV
VHULDOL]DELOLW\ LI LW LV NQRZQ EHIRUH WKH FRPPHQFHPHQW RI WKH
�3& SURWRFRO WKDW FRKRUWV KDYH FRPSOHWHG DOO WKHLU QRUPDO
DFWLYLW\� �6HFWLRQ � GLVFXVVHV WKH LPSDFW LI QRUPDO WUDQVDF�
WLRQ DFWLYLW\ FDQ FRQWLQXH DIWHU �3& EHJLQV��
7KH FRRUGLQDWRU UHPRYHV UHDG�RQO\ FRKRUWV IURP WKH OLVW

RI FRKRUWV WKDW VKRXOG UHFHLYH WKH WUDQVDFWLRQ RXWFRPH PHV�
VDJH� ,I HYHU\ FRKRUW VHQGV D 5($'�21/<�927(� WKHQ
WKH FRRUGLQDWRU VHQGV QR RXWFRPH PHVVDJH� ,Q DGGLWLRQ�
LW QR ORQJHU PDWWHUV ZKHWKHU WKH WUDQVDFWLRQ LV FRQVLGHUHG
FRPPLWWHG RU DERUWHG� +HQFH WKH FRRUGLQDWRU FDQ FKRRVH
ZKLFKHYHU RXWFRPH SHUPLWV WKH OHDVW ORJJLQJ�

3U$�� $ERUW WKH WUDQVDFWLRQ E\ GHOHWLQJ LWV HQWU\ IURP WKH
SURWRFRO GDWDEDVH�

3U&�� $ERUW WKH WUDQVDFWLRQ E\ ZULWLQJ DQ XQIRUFHG DERUW�HQG
UHFRUG DQG GHOHWLQJ LWV HQWU\ IURP WKH SURWRFRO GDWDEDVH�

��� $GYDQWDJH RI 3UHVXPHG $ERUW

,W LV WKH FRRUGLQDWRU ORJJLQJ WKDW PDNHV 3U$ SUHIHUDEOH WR
3U&� 7R FRPPLW D WUDQVDFWLRQ� D 3U& FRRUGLQDWRU IRUFHV WZR
ORJ UHFRUGV� ZKLOH 3U$ IRUFHV RQO\ RQH UHFRUG� LWV RWKHU ORJ
ZULWH LV QRW IRUFHG� 7KH H[WUD IRUFHG ZULWH LV IRU 3U&
V WUDQV�
DFWLRQ LQLWLDWLRQ UHFRUG� DQG LW LV QHHGHG IRU HYHU\ WUDQV�
DFWLRQ� +HQFH� LW VKRZV XS LQ ERWK XSGDWH DQG UHDG�RQO\
WUDQVDFWLRQV�

� )HZHU 3U& /RJ :ULWHV

7KH 3U& SURWRFRO KDV D GHFLGHG DGYDQWDJH LQ PHVVDJH FRVWV�
+HQFH� ZH IRFXV RQ UHGXFLQJ LWV FRRUGLQDWRU ORJJLQJ FRVWV�
,Q SDUWLFXODU� ZH ZDQW WR DYRLG IRUFLQJ WKH LQLWLDWLRQ UHFRUG�
7KLV IRUFHG ORJ ZULWH GRFXPHQWV WKDW WKH WUDQVDFWLRQ KDV
LQLWLDWHG WKH FRPPLW SURWRFRO� ,W SHUPLWV XV WR H[SOLFLWO\
QRWLI\ FRKRUWV ZKHQ D WUDQVDFWLRQ DERUWV EHFDXVH WKH FRRU�
GLQDWRU FUDVKHV� DQG WR JDUEDJH FROOHFW LWV HQWU\ LQ WKH SUR�
WRFRO GDWDEDVH RQFH DOO WKH FRKRUWV KDYH $&.HG WKH DERUW�
7R DYRLG WKLV ORJ ZULWH� ZH QHHG WR NQRZ KRZ D FRRUGLQD�
WRU LGHQWLnHV WUDQVDFWLRQV WKDW ZHUH LQ WKH DFWLYH SURWRFRO
SKDVH DW WKH WLPH RI D FUDVK� DQG KRZ LW PDQDJHV WKH SUR�
WRFRO GDWDEDVH ZKHQ LW FDQQRW JDUEDJH FROOHFW WUDQVDFWLRQV
WKDW DUH DERUWHG E\ D FUDVK� 2XU IXQGDPHQWDO LGHD LV WR
�L� JLYH XS IXOO NQRZOHGJH DIWHU D FRRUGLQDWRU FUDVK RI WKH
WUDQVDFWLRQV WKDW ZHUH DFWLYH EHIRUH WKH FUDVK DQG �LL� JLYH
XS RQ JDUEDJH FROOHFWLQJ WKH LQIRUPDWLRQ WKDW ZH GR KDYH
DERXW WUDQVDFWLRQV WKDW ZHUH DFWLYH EHIRUH D FUDVK�

��� 3RWHQWLDOO\ ,QLWLDWHG 7UDQVDFWLRQV

,QVWHDG RI IXOO NQRZOHGJH DERXW WKH DFWLYH WUDQVDFWLRQV� DIWHU
UHFRYHU\ ZH VHWWOH IRU PLQLPDO NQRZOHGJH DERXW DOO WKH WUDQV�
DFWLRQV WKDWPD\ KDYH EHHQ DFWLYH DW WKH WLPH RI D FUDVK� :H
GHQRWH WKLV VHW RI WUDQVDFWLRQV WKDW PD\ KDYH LQLWLDWHG EXW
GLG QRW FRPPLW E\ ,1 � ,W PXVW LQFOXGH DOO WKH WUDQVDFWLRQV
WKDW ZHUH DFWXDOO\ DFWLYH� EXW LW PD\ DOVR LQFOXGH WUDQVDF�
WLRQV WKDW ZHUH QHYHU LQLWLDWHG DV ZHOO DV WUDQVDFWLRQV WKDW
DERUWHG� 6LQFH ZH GR QRW NQRZ WKH FRKRUWV IRU WUDQVDFWLRQV
LQ ,1 � ZH FDQQRW JDUEDJH FROOHFW WKHLU HQWULHV IURP WKH SUR�
WRFRO GDWDEDVH�
:H FDQ UHDVRQDEO\ ERXQG ,1 ZLWKRXW IRUFLQJ LQLWLDWLRQ

UHFRUGV DQG WKXV HOLPLQDWH WKH QHHG IRU WKHVH IRUFHG ZULWHV�
7R GR WKLV� ZH DVVXPH WKDW WUDQVDFWLRQ LGHQWLnHUV �WLGV� DUH
DVVLJQHG LQ PRQRWRQLFDOO\ LQFUHDVLQJ RUGHU DW D FRRUGLQDWRU�
7KHQ� ZH nQG D KLJK WLGK DQG D ORZ WLGO VXFK WKDW WKH WLGV RI
DOO VXFK XQGRFXPHQWHG WUDQVDFWLRQV PXVW OLH EHWZHHQ WKHP�
7KHVH DUH WKH ?UHFHQW� WLGV� ZH GHnQH

5(&  IWLG M WLGO � WLG � WLGKJ ���

�7DEOH � GHnQHV WKH QRWDWLRQ WKDW ZH XVH LQ WKLV SDSHU��
/HW XV GHQRWH WKH VHW RI WLGV RI FRPPLWWHG DQG VWDEO\

GRFXPHQWHG WUDQVDFWLRQV DV &20 � 7KHQ ZH GHnQH ,1 DV�

,1  5(& b &20  5(& b �&20 ?5(&� ���

�&20 ?5(&� LV VLPSO\ WKH VHW RI WLGV LQ 5(& ZKLFK KDYH
FRPPLWWHG�
1R XQGRFXPHQWHG WUDQVDFWLRQ WKDW KDV EHJXQ �3& KDV

D WLG OHVV WKDQ WLGO� 1R WUDQVDFWLRQ ZLWK D WLG KLJKHU WKDQ
WLGK KDV EHJXQ �3&� 1HLWKHU WLGK QRU WLGO QHHG EH D WLG RI DQ
DFWXDO WUDQVDFWLRQ� 7KH\ DUH VLPSO\ ERXQGV RQ WUDQVDFWLRQ
LGHQWLnHUV DVVRFLDWHG ZLWK WKLV VHW�



7HUP 'HnQLWLRQ

$% ([SOLFLWO\ DERUWHG WUDQVDFWLRQV �VWDEOH�

&20 ([SOLFLWO\ FRPPLWWHG WUDQVDFWLRQV �VWDEOH�

,1 3RVVLEO\ LQLWLDWHG WUDQVDFWLRQV

�LQFOXGHV DOO XQGRFXPHQWHG DFWLYH WUDQVDFWLRQV�

5(& 5HFHQW WUDQVDFWLRQV

WLGK /DVW WUDQVDFWLRQ WKDW PD\ KDYH H[HFXWHG

�ZLOO EH KLJKHU WKDQ WLGVWD�

WLGO $ WUDQVDFWLRQ ORZHU WKDQ DQ\ XQGRFXPHQWHG

DFWLYH WUDQVDFWLRQ

WLGVWD +LJKHVW WLG ZLWK D VWDEOH ORJ UHFRUG

c 0D[ QR� RI DFWLYH WUDQV� ZLWK WLG ! WLGVWD

7DEOH �� 7KH WHUPV XVHG LQ GHVFULELQJ
WKH 13U& �3& RSWLPL]DWLRQ�

7R VXP XS WKH SUHFHGLQJ GLVFXVVLRQ� ZH UHSUHVHQW WKH VHW
RI LQLWLDWHG WUDQVDFWLRQV ,1 IRU HDFK V\VWHP FUDVK ZLWK WKH
IROORZLQJ GDWD VWUXFWXUH�

� WLGO� WLGK� &20 ?5(& ! ���

$OO WLGV LQ ,1 KDYH DERUW RXWFRPHV E\ SUHVXPSWLRQ�
ZKHWKHU WKH\ LQLWLDWHG WKH �3& SURWRFRO RU QRW� ,1 FRQ�
WDLQV WKH VHW DFWLYH DW WKH WLPH RI D FUDVK DQG KHQFH DERUWHG�
7KXV� UHVSRQGLQJ WR LQTXLULHV DERXW WKHVH WUDQVDFWLRQV ZLWK
DQ DERUW LV DSSURSULDWH� 7KH VHW ,1 PD\ LQFOXGH QRQ�
H[LVWHQW WUDQVDFWLRQV DQG WKRVH WKDW QHYHU EHJXQ WKH �3&
SURWRFRO� ,W GRHV QRW PDWWHU ZKHWKHU WKHVH DUH GHHPHG WR
KDYH FRPPLWWHG RU DERUWHG EHFDXVH QR FRKRUWV ZLOO HYHU LQ�
TXLUH DV WR WKHLU VWDWXV� :H PXVW� KRZHYHU� HQVXUH WKDW
WKHVH WLGV DUH QRW UH�XVHG IRU WKLV WR UHPDLQ WUXH�
7ZR SUREOHPV SHUVLVW�

�� +RZ GR ZH GHWHUPLQH ,1 DW UHFRYHU\ WLPH DQG PDNH
VXUH WKDW LWV WLGV DUH QRW UH�XVHG"

�� +RZ GR ZH UHSUHVHQW WKH LQIRUPDWLRQ FRQWDLQHG LQ ,1
LQ D FRPSDFW IDVKLRQ� JLYHQ WKDW JDUEDJH FROOHFWLRQ LV
QRW IHDVLEOH� DQG KHQFH WKDW WKH YDOXH RI ,1 DIWHU D
FUDVK PXVW EH UHWDLQHG SHUPDQHQWO\"

��� 5HFRYHULQJ ,1 $IWHU D &UDVK

����� 'HWHUPLQLQJ WLGK

:H GHVFULEH WZR VWUDLJKWIRUZDUG DSSURDFKHV WR GHWHUPLQLQJ
WLGK� %RWK SUHYHQW WUDQVDFWLRQV ZLWK WLGV JUHDWHU WKDQ WLGK
IURP EHJLQQLQJ�

c 0HWKRG�� :H UHIHU WR WKH WUDQVDFWLRQ ZLWK WKH KLJKHVW
WLG SUHVHQW RQ WKH ORJ DV WLGVWD� $IWHU D FUDVK� ZH
GHWHUPLQH WLGVWD E\ UHDGLQJ WKH ORJ� :H FKRRVH D n[HG
c� VD\ RI ��� WLGV� 7KHQ WLGK  WLGVWD �c� +DYLQJ D
n[HG c PHDQV WKDW QR H[WUD ORJJLQJ DFWLYLW\ LV QHHGHG
WR PDNH LW SRVVLEOH WR UHFRYHU WLGK� DV ORQJ DV VRPH
WUDQVDFWLRQ LQ WKH ODVW c KDV EHHQ ORJJHG�

/RJJLQJ WLGK� � :H GHWHUPLQH WLGK GXULQJ UHFRYHU\ E\ UHDG�
LQJ LWV YDOXH H[SOLFLWO\ IURP WKH ORJ� 7KLV UHTXLUHV XV WR
SHULRGLFDOO\ ZULWH FDQGLGDWH WLGK
V WR WKH ORJ� 7KH ODVW
FDQGLGDWH WLGK ORJJHG EHIRUH D FUDVK EHFRPHV WKH WLGK
IRU WKH FUDVK� 7R DYRLG KDYLQJ WR IRUFH D ORJ UHFRUG
ZKHQ D WUDQVDFWLRQ EHJLQV WKH �3& SURWRFRO� ZH VHW
WLGK WR EH D QXPEHU RI WLGV EH\RQG WKH FXUUHQWO\ XVHG
KLJKHVW WLG� 7KLV DSSURDFK SHUPLWV XV WR DGDSW WLGK WR
V\VWHP ORDG�

5HJDUGOHVV RI KRZ WLGK LV GHWHUPLQHG� DIWHU D FUDVK WKH
FRRUGLQDWRU PXVW XVH WLGV WKDW DUH JUHDWHU WKDQ WLGK� 7KLV
HQVXUHV WKDW QR WLG RI ,1 LV UH�XVHG� DQG KHQFH WKDW WKH WLGV
RI ,1 KDYH D VLQJOH RXWFRPH� QDPHO\ DERUW�

����� 'HWHUPLQLQJ WLGO

5HFDOO WKDW WLGO LV WKH ORZHU ERXQG IRU WKH WLGV RI DFWLYH
DQG XQGRFXPHQWHG WUDQVDFWLRQV� $OO WUDQVDFWLRQV ZLWK WLGV
OHVV WKDQ WLGO WKDW KDYH EHJXQ VLQFH WKH ODVW FUDVK DQG KDYH
QRW FRPSOHWHG WKH SURWRFRO KDYH HLWKHU D FRPPLW RU DQ
DERUW UHFRUG LQ WKH ORJ� �:LWK WKH YDULDWLRQ IRU UHFDOFL�
WUDQW WUDQVDFWLRQV GHVFULEHG LQ VHFWLRQ �� WKH\ PLJKW DOVR
KDYH DQ H[SOLFLW WUDQVDFWLRQ LQLWLDWLRQ ORJ UHFRUG�� +DYLQJ D
WLJKW ERXQG IRU WLGO SHUPLWV XV WR PLQLPL]H WKH QXPEHU RI
WUDQVDFWLRQV LQ ,1 � 7KLV LV LPSRUWDQW EHFDXVH ,1 PXVW EH
VWRUHG SHUPDQHQWO\�
:H HQVXUH WKDW WLGO LV NQRZQ DIWHU D FUDVK E\ ZULWLQJ LW

WR WKH ORJ� :H FDQ DGYDQFH WLGO ZKHQHYHU WKDW WUDQVDFWLRQ
WHUPLQDWHV� L�H�� HLWKHU FRPPLWV RU DERUWV� :KHQ WKLV KDS�
SHQV ZH ZULWH WR WKH ORJ WKH QHZ YDOXH IRU WLGO DORQJ ZLWK WKH
FRPPLW RU DERUW UHFRUG WKDW ZH DUH ZULWLQJ DQ\ZD\� 7KXV
WLGO LV UHFRUGHG ZLWKRXW H[WUD ORJ ZULWHV RU IRUFHV� 7KH ORJ
FRQWDLQV D VHULHV RI PRQRWRQLFDOO\ LQFUHDVLQJ WLGO
V� 7KH ODVW
WLGO ZULWWHQ EHIRUH D FUDVK LV WKH WLGO XVHG LQ UHSUHVHQWLQJ
,1 �
:KLOH WKH V\VWHP LV H[HFXWLQJ QRUPDOO\� ZH NQRZ ZKLFK

WUDQVDFWLRQ LV WKLV ROGHVW DFWLYH XQGRFXPHQWHG RQH� �+HUH�
DQ DFWLYH WUDQVDFWLRQ PHDQV DQ\ WUDQVDFWLRQ NQRZQ WR WKH
FRRUGLQDWRU WR KDYH EHJXQ� ZKHWKHU RU QRW LW KDV LQLWLDWHG
WKH FRPPLW SURWRFRO�� 7KH WHUPLQDWLRQ RI WKLV WUDQVDFWLRQ
SHUPLWV WLGO WR EH DGYDQFHG� 7KXV� ZH ORJ WUDQVDFWLRQ WHU�
PLQDWLRQ DV IROORZV�

1RW ROGHVW DFWLYH WUDQVDFWLRQ�� ,I LW LV FRPPLWWLQJ� ZH IRUFH
D FRPPLW UHFRUG IRU LW DQG GHOHWH LW IURP WKH SURWRFRO
GDWDEDVH� ,I LW LV DERUWLQJ� WKHQ ZKHQ DOO $&.V KDYH
EHHQ UHFHLYHG� ZH GHOHWH LW IURP WKH GDWDEDVH�

2OGHVW DFWLYH XQGRFXPHQWHG WUDQVDFWLRQ�� ,I LW LV FRPPLWWLQJ�
ZH ZULWH WKH QHZ WLGO WR WKH ORJ DORQJ ZLWK WKH FRPPLW
UHFRUG� 7KLV PLJKW QRW EH WKH WLG RI WKH FRPSOHWLQJ
WUDQVDFWLRQ� LW PD\ EH D KLJKHU WLG LI ODWHU WUDQVDFWLRQV
KDYH DOVR WHUPLQDWHG� ,I WKH WUDQVDFWLRQ LV DERUWLQJ�
WKHQ ZKHQ DOO $&.V DUH UHFHLYHG ZH GR DQ XQIRUFHG
ZULWH RI WKH QHZ WLGO WR WKH ORJ�

,I WKH FRRUGLQDWRU IDLOV EHIRUH WLGO LV DGYDQFHG SDVW WKH
WLG RI D FRPPLWWHG WUDQVDFWLRQ� WKH ORJ FRQWDLQV WKH WUDQV�
DFWLRQ
V FRPPLW UHFRUG� ZKLFK NHHSV LW RXW RI ,1 � ,I WKH FR�
RUGLQDWRU IDLOV DIWHU WLGO DGYDQFHV SDVW WKH FRPPLWWHG WUDQV�
DFWLRQ
V WLG� WKHQ WKH WUDQVDFWLRQ LV FRPPLWWHG E\ SUHVXPS�
WLRQ�
,I WKH FRRUGLQDWRU IDLOV EHIRUH WLGO LV DGYDQFHG SDVW WKH WLG

RI DQ DERUWHG WUDQVDFWLRQ� WKHQ WKH WUDQVDFWLRQ EHFRPHV SDUW
RI ,1 DQG KHQFH LV UHPHPEHUHG DV DQ DERUWHG WUDQVDFWLRQ�
,I WKH FRRUGLQDWRU IDLOV DIWHU WLGO LV DGYDQFHG SDVW WKH WLG RI
DQ DERUWHG WUDQVDFWLRQ
V� $&.V IURP DOO FRKRUWV PXVW KDYH
EHHQ UHFHLYHG� +HQFH WKHUH ZLOO EH QR LQTXLULHV DERXW WKLV
WUDQVDFWLRQ� VR LW GRHVQ
W PDWWHU WKDW DQ LQTXLU\ ZRXOG EH
WROG WKDW WKH WUDQVDFWLRQ FRPPLWWHG�

����� 'HWHUPLQLQJ WKH 6HW &20 ?5(&
%HFDXVH ,1 QHHGV WR EH SHUPDQHQWO\ UHFRUGHG� LW LV LPSRU�
WDQW WKDW LWV UHSUHVHQWDWLRQ EH VPDOO� 7KH TXDQWLWLHV WLGK



DQG WLGO FRQVXPH D WULYLDO DPRXQW RI VWRUDJH� 7KH RQO\
TXHVWLRQ LV KRZ FRPSDFWO\ ZH FDQ UHSUHVHQW &20 ? 5(&�
$OO WUDQVDFWLRQV WKDW FRPPLW KDYH FRPPLW UHFRUGV VWRUHG RQ
WKH ORJ� 6R GHWHUPLQLQJ ZKLFK WUDQVDFWLRQV KDYH FRPPLWWHG
FDQ EH GRQH VLPSO\ E\ VHDUFKLQJ WKH ORJ IRU FRPPLW UHFRUGV�
7KHUH DUH WZR VWDQGDUG ZD\V WR UHSUHVHQW VHWV ZKLFK FDQ

EH HmHFWLYH LQ UHSUHVHQWLQJ &20?5(&� GHSHQGLQJ RQ KRZ
ELJ DQG KRZ VSDUVH WKH VHW LV�

� &RQVHFXWLYH WLGV� :KHQ WLGV DUH DOORFDWHG FRQVHFXWLYHO\�
D FRPSDFW UHSUHVHQWDWLRQ IRU D VHW LV D ELW YHFWRU� 2XU
WLGO EHFRPHV WKH RULJLQ IRU WKH ELW YHFWRU �%9 �� %9
QHHG RQO\ KDYH D VL]H RI WLGVWD b WLGO ZKHUH &20 ?
5(&  IWLG M %9 >WLG b WLGO@  �J 7KLV LV EHFDXVH
WKHUH DUH QR FRPPLWWHG WUDQVDFWLRQV ZLWK WLGV JUHDWHU
WKDQ WLGVWD�

� 1RQ�&RQVHFXWLYH WLGV� :KHQ WLGV DUH VSDUVHO\ DOORFDWHG�
D ELW YHFWRU LV QRW D FRPSDFW UHSUHVHQWDWLRQ� 6SDUVH
DOORFDWLRQ PLJKW DULVH LI WLPHVWDPSV DUH XVHG ZLWKLQ
WLGV� $ FRPPRQ ZD\ RI GRLQJ WKLV LV WR GHnQH D WLG
DV � WLPHVWDPS� QRGHLG !� 6XFK WLGV DUH ERWK PRQR�
WRQLF DW D FRRUGLQDWRU DQG XQLTXH DFURVV WKH V\VWHP�
+HUH ZH UHSUHVHQW &20 ? 5(& DV DQ H[SOLFLW OLVW RI
WLGV� L�H� RI WUDQVDFWLRQV ZLWK WLGV EHWZHHQ WLGO DQG
WLGK WKDW KDYH FRPPLWWHG� ,I HDFK WLG LV �� E\WHV� DQG
WKH FDUGLQDOLW\ RI &20 ? 5(& LV DURXQG ��� DQG DV�
VXPLQJ WKDW ��� FRPSUHVVLRQ LV SRVVLEOH RQ WKLV VHW RI
WLGV� WKHQ WKH DPRXQW RI LQIRUPDWLRQ VWRUHG IRU HDFK
FUDVK LV QRW PRUH WKDQ ��� E\WHV�

��� 3HUVLVWHQW ,1 DQG ,WV 8VH

1R WUDQVDFWLRQV LQ ,1 KDYH FRPPLWWHG� %XW ZH GR QRW NQRZ
ZKHWKHU WKH\ ZHUH DERUWHG RU ZKHWKHU WKH\ QHYHU UDQ� $QG
LI DERUWHG� ZH GR QRW NQRZ ZKHWKHU WKH\ EHJDQ WKH �3&
SURWRFRO RU QRW� +HQFH� ZH GR QRW NQRZ ZKHWKHU ZH ZLOO
UHFHLYH LQTXLULHV DERXW WKLV VHW RU QRW� 1RU GR ZH NQRZ
KRZ PDQ\ LQTXLULHV ZH PLJKW UHFHLYH RU ZKLFK FRKRUWV PLJKW
PDNH WKHP� ,W LV WKXV LPSRVVLEOH WR JDUEDJH FROOHFW WKH
LQIRUPDWLRQ FRQFHUQLQJ WUDQVDFWLRQV LQ ,1 � 7KH VHW ,1 WKXV
KDV WR EH UHFRUGHG SHUPDQHQWO\�
3HUPDQHQWO\ UHWDLQLQJ WUDQVDFWLRQ RXWFRPH ZDV RULJL�

QDOO\ SURSRVHG LQ >�@� 7KHUH DOO WUDQVDFWLRQ RXWFRPHV ZHUH
UHWDLQHG SHUPDQHQWO\ LQ RQH RI WKH FRPPLW SURWRFROV GH�
VFULEHG� 2XU WHFKQLTXH LPPHGLDWHO\ GLVSHQVHV ZLWK WKH JUHDWHU
SDUW RI WKLV LQIRUPDWLRQ E\ WKH SUHVXPHG FRPPLW VWUDW�
HJ\� )RU DERUWHG WUDQVDFWLRQV� ZH QRUPDOO\ JDUEDJH FRO�
OHFW WUDQVDFWLRQ RXWFRPHV E\ UHTXLULQJ H[SOLFLW $&. PHV�
VDJHV� 2QO\ WUDQVDFWLRQV WKDW DERUW EHFDXVH RI D V\VWHP
FUDVK FDQQRW EH JDUEDJH FROOHFWHG� )RUWXQDWHO\� WKH FDUGL�
QDOLW\ RI &20 ? 5(& ZLOO W\SLFDOO\ EH VPDOO� $OVR� WKH
VWDEO\ UHFRUGHG LQIRUPDWLRQ ZLOO EH OLQHDU LQ WKH QXPEHU RI
V\VWHP FUDVKHV�
*LYHQ WKH UHSUHVHQWDWLRQV IRU ,1 GHVFULEHG DERYH� VWRU�

LQJ VWRULQJ LW IRUHYHU LV TXLWH PDQDJHDEOH� (YHQ DVVXPLQJ
WKDW WKH V\VWHP FUDVKHV RQFH D GD\ �ZKLFK LV KLJK IRU D ZHOO
PDQDJHG V\VWHP�� DQG WKH V\VWHP LV LQ RSHUDWLRQ VHYHQ GD\V
D ZHHN� LW ZRXOG WDNH ���� GD\V RU VL[ \HDUV WR DFFXPXODWH
RQH PHJDE\WH RI FUDVK UHODWHG ,1 LQIRUPDWLRQ� 7KH FXUUHQW
SXUFKDVH SULFH RI D PHJDE\WH RI GLVN VSDFH LV WZR GROODUV�
6R WKDW WKH WUDQVDFWLRQ PDQDJHU FDQ UHVSRQG TXLFNO\

WR UHTXHVWV IRU WUDQVDFWLRQ RXWFRPHV� LQIRUPDWLRQ IURP ,1
VKRXOG EH PDLQWDLQHG LQ PDLQ PHPRU\� :KLOH ,1 PD\ EH
WRR ODUJH WR EH VWRUHG HQWLUHO\ LQ PDLQ PHPRU\� ZH FDQ HDVLO\

FDFKH LQIRUPDWLRQ DERXW WKH ODVW VHYHUDO FUDVKHV� $OPRVW DOO
LQTXLULHV ZLOO EH IRU WUDQVDFWLRQV LQYROYHG LQ WKHVH FUDVKHV�
DQG PDLQWDLQLQJ WKLV LQIRUPDWLRQ LQ PDLQ PHPRU\ KDV D
WULYLDO FRVW� 7KLV VKRXOG HDVLO\ VXpFH IRU HpFLHQW V\VWHP
RSHUDWLRQ�

� $ 1HZ 3U& 3URWRFRO

%XLOGLQJ RQ WKH SUHFHGLQJ LGHDV� ZH QRZ GHVFULEH D QHZ SUH�
VXPHG FRPPLW SURWRFRO �13U&� WKDW GRHV QRW UHTXLUH D ORJ
IRUFH DW SURWRFRO VWDUW� 13U& KDV D PHVVDJH SURWRFRO WKDW
LV LGHQWLFDO WR WKH 3U& SURWRFRO� DQG LW PDQDJHV LWV YRODWLOH
SURWRFRO GDWDEDVH LQ PXFK WKH VDPH ZD\� 13U& GLmHUV IURP
3U& LQ ZKDW LWV FRRUGLQDWRU ZULWHV WR WKH ORJ� DQG KHQFH LQ
WKH LQIRUPDWLRQ WKDW WKH FRRUGLQDWRU UHFRYHUV DIWHU D FUDVK�
:H DVVXPH WKDW D WUDQVDFWLRQ PDQDJHU FRRUGLQDWHV FRPPLW
DQG KDV LWV RZQ ORJ >�@� :H ZULWH WKH GHVFULSWLRQ IRU D oDW
WUDQVDFWLRQ FRKRUW VWUXFWXUH� DQ H[WHQVLRQ WR WKH WUHH PRGHO
LV GLVFXVVHG LQ VHFWLRQ ��
'XULQJ QRUPDO RSHUDWLRQ� 13U&
V H[WUD FRPSOH[LW\ LV

PLQLPDO� ,W QHHGV RQO\ WR GHOLPLW SHUVLVWHQWO\ WKH VHW RI SR�
WHQWLDOO\ LQLWLDWHG WUDQVDFWLRQV� 7KLV LW GRHV E\ RFFDVLRQDOO\
GRLQJ DQ XQIRUFHG ZULWH RI D VPDOO DPRXQW RI H[WUD LQIRUPD�
WLRQ WR WKH ORJ VR WKDW WLGO DQG WLGK FDQ EH UHFRYHUHG DIWHU
D FUDVK� 7KLV LV PXFK OHVV FRVWO\ WKDQ WKH IRUFHG ORJ ZULWHV
UHTXLUHG E\ 3U&� $W UHFRYHU\ WLPH� DQ 13U& FRRUGLQDWRU
QHHGV WR GR PRUH ZRUN WKDQ D 3U& FRRUGLQDWRU EHFDXVH LW
NQRZV OHVV� %XW FUDVKHV DUH UDUH� DQG WKH H[WUD ZRUN DW
UHFRYHU\ LV QRW ODUJH LQ DQ\ HYHQW�

��� &RRUGLQDWRU %HJLQV 3URWRFRO

7KH �3& SURWRFRO EHJLQV ZKHQ WKH FRRUGLQDWRU UHFHLYHV D
FRPPLW GLUHFWLYH IURP VRPH FRKRUW RI WKH WUDQVDFWLRQ RU
IURP WKH DSSOLFDWLRQ� 7KH FRRUGLQDWRU VHQGV RXW 35(3$5(
PHVVDJHV WR FRKRUWV DVNLQJ WKHP ZKHWKHU WR FRPPLW WKH
WUDQVDFWLRQ� 1R ORJ UHFRUG LV IRUFHG� RU HYHQ ZULWWHQ� 7KH
FRRUGLQDWRU WKHQ ZDLWV WR UHFHLYH UHVSRQVHV IURP DOO FRKRUWV�
:H GLVWLQJXLVK WKH FDVHV ZKHUH D WUDQVDFWLRQ LV DERUWHG�

ZKHUH WKH WUDQVDFWLRQ KDV GRQH XSGDWLQJ� DQG ZKHUH WKH
WUDQVDFWLRQ LV UHDG�RQO\� ,Q SDUWLFXODU� D WUDQVDFWLRQ FRKRUW
VHQGV DQ $%257�927( PHVVDJH LI LW ZLVKHV WR DERUW WKH
WUDQVDFWLRQ� D &200,7�927( PHVVDJH LI WKH FRKRUW KDV
XSGDWHG� DQG D 5($'�21/<�927( PHVVDJH LI WKH FRKRUW
KDV RQO\ UHDG GDWD� 7KLV LV MXVW OLNH 3U1�

��� $ERUWLQJ 7UDQVDFWLRQV

,I DQ\ RI WKH FRKRUWV VHQGV DQ $%257�927(� RU LI WKH
UHVSRQVHV GR QRW DUULYH LQ D WLPHO\ IDVKLRQ� WKHQ WKH FRRU�
GLQDWRU VHQGV DQ $%257 RXWFRPH PHVVDJH WR FRKRUWV WKDW
KDYH QRW VHQW DQ $%257�927(� :KHQ DOO VXFK FRKRUWV
KDYH $&.HG WKH $%257 PHVVDJH� WKH FRRUGLQDWRU GHOHWHV
WKH WUDQVDFWLRQ IURP LWV SURWRFRO GDWDEDVH� 1RZ WLGO FDQ EH
DGYDQFHG SDVW LWV WLG�
6KRXOG WKH V\VWHP IDLO EHIRUH DOO $&.V IRU DQ DERUWHG

WUDQVDFWLRQ DUH UHFHLYHG RU DIWHU $&.V DUH UHFHLYHG EXW EH�
IRUH WLGO LV DGYDQFHG SDVW LWV WLG� WKH WUDQVDFWLRQ ZLOO EH SDUW
RI ,1 � DQG RQ D FRKRUW LQTXLU\ WKH FRRUGLQDWRU ZLOO UHVSRQG
WKDW WKH WUDQVDFWLRQ KDV DERUWHG� ,I WKH V\VWHP IDLOV DIWHU
WLGO LV DGYDQFHG SDVW LWV WLG� WKHQ WKH WUDQVDFWLRQ LV SUH�
VXPHG WR KDYH FRPPLWWHG� +RZHYHU� WKDW FDQQRW KDSSHQ
XQWLO DIWHU DOO $&.V DUH UHFHLYHG� DQG KHQFH QR LQTXLULHV
ZLOO HYHU EH PDGH�



7KXV IRU WUDQVDFWLRQ DERUW WKHUH DUH IRXU PHVVDJHV SHU
XSGDWH FRKRUW WKDW VHQW &200,7�927(V� WZR IURP FRRU�
GLQDWRU WR FRKRUW �35(3$5( DQG $%257�� DQG WZR IURP
FRKRUW WR FRRUGLQDWRU �&200,7�927( DQG $&.� DQG D
ORJ ZULWH RQO\ LI WKH DERUWLQJ WUDQVDFWLRQ ZDV WKH ROGHVW DF�
WLYH WUDQVDFWLRQ� 7KLV UHFRUGV WKH QHZ YDOXH RI WLGO� LW QHHG
QRW EH IRUFHG� $ERUWLQJ FRKRUWV VHQG RQO\ WKH RQH $%257�
927( PHVVDJH�

��� &RPPLWWLQJ 8SGDWH 7UDQVDFWLRQV

,I DOO FRKRUWV KDYH YRWHG� QR FRKRUW KDV VHQW DQ $%257�
927(� DQG DW OHDVW RQH FRKRUW KDV VHQW D &200,7�927(�
WKHQ WKLV LV DQ XSGDWH WUDQVDFWLRQ� 7KH FRRUGLQDWRU IRUFHV D
FRPPLW ORJ UHFRUG� 7KLV UHFRUG QHHG QRW FRQWDLQ WKH QDPHV
RI FRKRUWV� DQG QR (1' UHFRUG LV QHHGHG ODWHU VLQFH WKHUH
DUH QR $&. PHVVDJHV H[SHFWHG� 7KH WUDQVDFWLRQ
V HQWU\ LV
GHOHWHG IURP WKH SURWRFRO GDWDEDVH DQG WKH WUDQVDFWLRQ LV
SUHVXPHG WR KDYH FRPPLWWHG� :KHQ WKH FRPPLWWLQJ WUDQV�
DFWLRQ LV WKH ROGHVW DFWLYH WUDQVDFWLRQ� D QHZ WLGO UHFRUG LV
IRUFHG WR WKH ORJ DORQJ ZLWK WKH FRPPLW UHFRUG�
6KRXOG WKH V\VWHP IDLO EHIRUH WKH FRPPLW UHFRUG LV IRUFHG�

WKH WUDQVDFWLRQ LV LQ ,1 DQG ZLOO EH DERUWHG� ,I LW IDLOV DIWHU
WKH FRPPLW UHFRUG LV IRUFHG� EXW EHIRUH WLGO DGYDQFHV SDVW LWV
WLG� LWV WLG LV SDUW RI 5(&� EXW LW LV LQ &20 DQG KHQFH QRW
LQ ,1 � ,I WKH V\VWHP IDLOV DIWHU WLGO LV DGYDQFHG SDVW LWV WLG�
WKH WUDQVDFWLRQ LV FRUUHFWO\ SUHVXPHG WR KDYH FRPPLWWHG�
7KXV IRU WUDQVDFWLRQ FRPPLW WKH FRVW RI WKLV FRRUGLQDWRU

DFWLYLW\ LV RQH ORJ UHFRUG IRUFHG �WKH FRPPLW UHFRUG ZLWK RU
ZLWKRXW WLGO� DQG WKUHH PHVVDJHV SHU XSGDWH FRKRUW� 35(�
3$5(� &200,7�927(� DQG &200,7� 7KH $&. PHV�
VDJH LV DYRLGHG�

��� &RPPLWWLQJ 5�2 7UDQVDFWLRQV

13U& ZULWHV QR ORJ UHFRUG XQWLO DIWHU WKH YRWHV IRU DOO FR�
KRUWV KDYH EHHQ UHFHLYHG� ,I DOO FRKRUWV VHQG 5($'�21/<�
927(V� WKH WUDQVDFWLRQ LV D UHDG�RQO\ WUDQVDFWLRQ� $OO FR�
KRUWV KDYH WHUPLQDWHG ZLWKRXW ZULWLQJ WR WKHLU ORJV� DQG
KDYH ?IRUJRWWHQ� WKLV WUDQVDFWLRQ� 7KHUH LV QR QHHG IRU WKH
FRRUGLQDWRU WR ZULWH DQ\ ORJ UHFRUG RU WR VHQG DQ\ DGGLWLRQDO
PHVVDJHV�
,I WKH V\VWHP FUDVKHV� WKH YDOXH RI ,1 ZLOO LPSO\ GLmHUHQW

RXWFRPHV� GHSHQGLQJ RQ KRZ FORVH WR WKH FUDVK WKH UHDG�RQO\
WUDQVDFWLRQ nQLVKHG� ,I WKH WLG IRU WKLV WUDQVDFWLRQ LV JUHDWHU
WKDQ WLGO� WKHQ LW ZLOO EH LQ ,1 � DQG WKH WUDQVDFWLRQ ZLOO
DSSHDU WR EH DERUWHG� ,I OHVV WKDQ WLGO� WKHQ LW ZLOO DSSHDU
WR EH FRPPLWWHG� +RZHYHU� QR FRKRUW ZLOO PDNH DQ LQTXLU\
VR WKH DSSDUHQW RXWFRPH LV LUUHOHYDQW�
7KH SURWRFRO FRVW LQ WKLV FDVH LV QR ORJ UHFRUGV ZULWWHQ DW

WKH FRRUGLQDWRU� RQH PHVVDJH �35(3$5(� WR HDFK FRKRUW�
DQG RQH PHVVDJH �5($'�21/<�927(� IURP HDFK �UHDG�
RQO\� FRKRUW� $ FRKRUW QHHG QRW ZULWH D ORJ UHFRUG IRU WKH
XVXDO �3& SURWRFRO�

��� 6XPPDU\ DQG &RPSDULVRQ

7KH PHVVDJH DQG ORJ ZULWH FRVWV IRU 13U& WR FRPPLW D WUDQV�
DFWLRQ DUH WDEXODWHG LQ 7DEOH �� ,WV FRVWV DUH QHYHU ZRUVH�
DQG DUH XVXDOO\ EHWWHU� WKDQ WKH FRVWV RI HLWKHU WKH VWDQ�
GDUG 3U1 SURWRFRO RU WKH WZR FRPPRQ RSWLPL]HG IRUPV RI
�3&� SUHVXPHG DERUW �3U$� DQG SUHVXPHG FRPPLW �3U&��
1RWH LQ SDUWLFXODU WKDW WR FRPPLW DQ XSGDWH WUDQVDFWLRQ� DQ
13U& FRRUGLQDWRU QHHGV IHZHU ORJ ZULWHV WKDQ HLWKHU 3U$ RU
3U&� DQG DQ 13U& FRKRUW VHQGV IHZHU PHVVDJHV WKDQ 3U$�

)XUWKHUPRUH� WR DERUW D WUDQVDFWLRQ XVXDOO\ HQWDLOV QR ORJ
ZULWH� 2FFDVLRQDOO\ D WLGO UHFRUG PLJKW QHHG WR EH ZULWWHQ�
EXW LW QHHG QRW EH IRUFHG�
7KH 13U& SURWRFRO GRHV OHVV ORJJLQJ WKDQ 3U$ E\ IR�

FXVLQJ RQ WKH PDLQ PHPRU\ SURWRFRO GDWDEDVH� ,Q SDUWLF�
XODU� LW LV RQO\ QHFHVVDU\ WR FRUUHFWO\ LGHQWLI\ FRPPLW RU
DERUW RXWFRPHV IRU WKRVH WUDQVDFWLRQV WKDW DUH HQJDJHG LQ
WKH SURWRFRO DQG ZKRVH FRKRUWV PD\ DVN IRU WKH RXWFRPHV�
3UHVXPLQJ DQ LQFRUUHFW RXWFRPH IRU RWKHU WUDQVDFWLRQV LQ
QR ZD\ FRPSURPLVHV FRUUHFWQHVV RI WKH SURWRFRO� ,Q DGGL�
WLRQ� 13U& VDFULnFHV WKH DELOLW\ WR UHFRYHU LQIRUPDWLRQ XVHG
WR JDUEDJH FROOHFW SURWRFRO GDWDEDVH HQWULHV� 7KLV PHDQV
WKDW VRPH LQIRUPDWLRQ DERXW WUDQVDFWLRQ RXWFRPH PXVW EH
UHWDLQHG IRUHYHU� +RZHYHU� WKH DPRXQW RI LQIRUPDWLRQ SUH�
VHUYHG IRU HDFK FUDVK LV VPDOO� 6R ORQJ DV WKH FRRUGLQDWRU
GRHV QRW FUDVK RIWHQ� UHWDLQLQJ WKLV LQIRUPDWLRQ LV RQO\ D
PLQRU EXUGHQ� 7KH UHGXFWLRQ LQ FRRUGLQDWRU ORJJLQJ LV VXE�
VWDQWLDO�
$ FRKRUW QHHG QRW NQRZ ZKHWKHU WKH FRRUGLQDWRU LV H[�

HFXWLQJ 3U& RU 13U&� EHFDXVH WKH PHVVDJH SURWRFRO LV WKH
VDPH� ,W LV RQO\ ZLWKLQ WKH FRRUGLQDWRU WKDW EHKDYLRU LV GLI�
IHUHQW� :H KDYH WUDGHG WKH RQJRLQJ ORJJLQJ QHFHVVDU\ WR
SHUPLW XV WR DOZD\V JDUEDJH FROOHFW RXU SURWRFRO GDWDEDVH
HQWULHV DIWHU D FRRUGLQDWRU FUDVK IRU WKH FRVW RI VWRULQJ IRU�
HYHU D VPDOO DPRXQW RI LQIRUPDWLRQ DERXW HDFK FUDVK� 7KLV
DSSHDUV WR EH D JRRG WUDGH�

� 'LVFXVVLRQ

+HUH ZH GLVFXVV VRPH DGGLWLRQDO LVVXHV UHODWHG WR RXU 13U&
FRPPLW SURWRFRO�

��� 5HFDOFLWUDQW 7UDQVDFWLRQV

7KHUH DUH D QXPEHU RI VLWXDWLRQV LQ ZKLFK WLGO PD\ EH SUH�
YHQWHG IURP DGYDQFLQJ RU LQ ZKLFK ZH PD\ ZDQW WR YLRODWH
LWV UHTXLUHPHQWV�

q $ WUDQVDFWLRQ KDV EHHQ DERUWHG EHFDXVH D FRKRUW KDV
IDLOHG� LW ZLOO EH D ORQJ WLPH EHIRUH WKH IDLOHG FRKRUW
$&.V WKH DERUW� *LYHQ RXU SULRU DSSURDFK� WLGO FDQQRW
EH DGYDQFHG SDVW WKLV WUDQVDFWLRQ
V WLG�

q $ WUDQVDFWLRQ LV YHU\ ORQJ�OLYHG� :KLOH LW LV DFWLYH� LW
SUHYHQWV WLGO IURP EHLQJ DGYDQFHG SDVW LWV WLG�

q ,Q WKH WUHH RI SURFHVVHV PRGHO RI WUDQVDFWLRQV >�@� D
FRRUGLQDWRU DW RQH OHYHO RI WKH WUDQVDFWLRQ WUHH FDQ EH
D FRKRUW DW WKH QH[W KLJKHU OHYHO� 6XFK D FRRUGLQDWRU
DV FRKRUW GRHV QRW FRQWURO WKH LVVXLQJ RI WLGV� +HQFH�
WKLV FRRUGLQDWRU PD\ UHFHLYH D WLG WKDW LV HDUOLHU WKDQ
LWV FXUUHQW WLGO�

7KHUH LV D FRPPRQ VROXWLRQ IRU HDFK RI WKHVH UHFDOFL�
WUDQW WUDQVDFWLRQV� ZULWH DQ H[SOLFLW LQLWLDWLRQ UHFRUG IRU LW
WR WKH ORJ� /DWHU WKLV UHFRUG ZLOO EH ORJLFDOO\ GHOHWHG E\
DQ �XQIRUFHG� HQG UHFRUG IRU DQ DERUWHG WUDQVDFWLRQ RU D
�IRUFHG� FRPPLW UHFRUG IRU D FRPPLWWHG WUDQVDFWLRQ� :H
SHUPLW WLGO WR EH JUHDWHU WKDQ WKH WLGV RI WKHVH H[SOLFLWO\
LQLWLDWHG WUDQVDFWLRQV� $W UHFRYHU\ WLPH� ZH UHVWRUH WR RXU
SURWRFRO GDWDEDVH DOO WUDQVDFWLRQV ZLWK LQLWLDWLRQ UHFRUGV RQ
WKH ORJ WKDW KDYH QRW EHHQ WHUPLQDWHG H[SOLFLWO\� 7KLV LV
WKH RULJLQDO 3U& SURWRFRO� EXW ZH XVH LW RQO\ IRU UHFDOFLWUDQW
WUDQVDFWLRQV�
,W LV LPSRUWDQW WR QRWH WKDW WUDQVDFWLRQV EHFRPH UHFDO�

FLWUDQW RQO\ ZKHQ WKH\ SUHYHQW XV IURP DGYDQFLQJ WLGO DV



ZH ZRXOG OLNH� 7KDW LV� ZH GR QRW QHHG WR LGHQWLI\ WKHVH
WUDQVDFWLRQV DW WUDQVDFWLRQ LQLWLDWLRQ� :KHQ WKH\ FDXVH XV
WURXEOH ZLWK WLGO� ZH ZULWH WKHLU LQLWLDWLRQ ORJ UHFRUGV DQG
WKHQ ORJ WKH DGYDQFH RI WLGO�
:H FDQ IUHTXHQWO\ SLJJ\EDFN WKH WUDQVDFWLRQ LQLWLDWLRQ

UHFRUG IRU WKHVH WUDQVDFWLRQV RQ D FRPPLW RU DERUW DOUHDG\
LQ SURJUHVV� $GYDQFLQJ WLGO FDQ DOVR EH GRQH DW WKLV WLPH�
6R ORQJ DV WKH ORJ UHFRUG DGYDQFLQJ WLGO LV ZULWWHQ DIWHU
WKH WUDQVDFWLRQ LQLWLDWLRQ UHFRUG� WKHUH DUH QR DGGLWLRQDO ORJ
IRUFHV�
:KHQ D FRRUGLQDWRU LQ WKH WUHH RI SURFHVVHV WUDQVDFWLRQ

PRGHO UHFHLYHV D WLG WKDW LV EHORZ LWV WLGO LW DFWV OLNH D 3U&
FRRUGLQDWRU �VHH >�@�� 7KDW LV� LW IRUFHV DQ LQLWLDWLRQ UHFRUG
WR LWV ORJ EHIRUH FRQWLQXLQJ ZLWK WKLV WUDQVDFWLRQ� DQG LQ
SDUWLFXODU EHIRUH IRUZDUGLQJ WKLV WLG WR RWKHU FRKRUWV�
7KH LPSRUWDQW SRLQW LV WKDW WKH YDVW PDMRULW\ RI WUDQV�

DFWLRQV ZLOO QRW QHHG LQLWLDWLRQ UHFRUGV DQG KHQFH ZLOO VDYH
WKH ORJ ZULWHV� $OO RXU RSWLPL]DWLRQV RFFXU ZLWKLQ WKH FRRU�
GLQDWRU� ([WHUQDOO\� WKH PHVVDJH DQG FRKRUW SURWRFROV DUH
WKRVH XVXDOO\ DVVRFLDWHG ZLWK 3U& LQ DQ\ HYHQW� +HQFH RQH
FDQQRW H[WHUQDOO\ GLVWLQJXLVK WKH FRRUGLQDWRU EHKDYLRU XVHG
IRU ORJJLQJ DQ\ JLYHQ WUDQVDFWLRQ�

��� 7UDQVDFWLRQ 7LPHVWDPSLQJ

,Q >�@� WLPHVWDPSHG YRWLQJ ZDV XVHG ERWK WR RSWLPL]H �3&
DQG WR SURYLGH HDFK FRPPLWWHG WUDQVDFWLRQ ZLWK D WLPHV�
WDPS WKDW DJUHHV ZLWK WUDQVDFWLRQ VHULDOL]DWLRQ� 7KLV JXDU�
DQWHHV VHULDOL]DELOLW\ HYHQ ZKHQ WUDQVDFWLRQ WHUPLQDWLRQ LV
QRW JXDUDQWHHG� ZKLOH SHUPLWWLQJ WKH UHDG�RQO\ DQG RWKHU
RSWLPL]DWLRQV� *LYHQ WKH SHUIRUPDQFH RI WKH UHDG�RQO\ RS�
WLPL]DWLRQ� DQG WKH IDFW WKDW FRPPHUFLDO FRPPLW SURWRFROV
XVXDOO\ GR QRW UHTXLUH WUDQVDFWLRQ WHUPLQDWLRQ� WKLV LV LP�
SRUWDQW� 7KHUH DUH WZR FDVHV WKDW ZH QHHG WR FRQVLGHU�

����� 7LPHVWDPSV IRU 9HUVLRQHG 'DWD

7R VXSSRUW WUDQVDFWLRQ�WLPH GDWDEDVHV LQ ZKLFK YHUVLRQV RI
GDWD DUH WLPHVWDPSHG ZLWK WKH FRPPLW WLPH RI WKH WUDQVDF�
WLRQ >�� �@� LW LV QR ORQJHU VXpFLHQW WR NQRZ RQO\ WKDW D WUDQV�
DFWLRQ KDV FRPPLWWHG� :H PXVW NQRZ LWV FRPPLW WLPHVWDPS
DV ZHOO� 7KLV PHDQV WKDW ZH FDQQRW SUHVXPH FRPPLW VLQFH
ZH FDQQRW SUHVXPH WKH WLPHVWDPSV� 2EYLRXVO\� ZH ZDQW
WKH FRRUGLQDWRU WR JDUEDJH FROOHFW WKHVH HQWULHV RQFH WKH\
DUH QR ORQJHU QHHGHG� +HQFH SUHVXPHG DERUW �3U$�� ZKLFK
UHPHPEHUV WKH FRPPLWWHG WUDQVDFWLRQV� LV EHWWHU LQ WKLV FDVH
EHFDXVH LW FDQ VLPSO\ NHHS WKH WLPHVWDPSV ZLWK LWV FRPPLW�
WHG WUDQVDFWLRQ HQWULHV� 1R IRUP RI SUHVXPHG FRPPLW FDQ
EH XVHG�

����� 7LPHVWDPSV 2QO\ IRU &RPPLW 3URWRFRO

6R ORQJ DV GDWDEDVHV DUH XVLQJ WUDQVDFWLRQ WLPHVWDPSV QRW
WR WLPHVWDPS GDWD EXW VROHO\ DV SDUW RI WKH FRPPLW SURWR�
FRO >�@� LW LV QRW QHFHVVDU\ WR UHPHPEHU WKH WLPHVWDPS RI
D FRPPLWWHG WUDQVDFWLRQ� 7KH FRRUGLQDWRU ZLOO KDYH VHQW
LWV &200,7 PHVVDJH ZLWK D WLPHVWDPS WKDW LV ZLWKLQ WKH
ERXQGV VHW E\ WKH WLPHVWDPS UDQJHV RI DOO FRKRUWV� ,I DVNHG�
WKH FRRUGLQDWRU UHVSRQGV WKDW WKH WUDQVDFWLRQ ZDV FRPPLW�
WHG� DQG WKH FRKRUW WKHQ NQRZV WKDW WKH FRPPLW WLPH ZDV
ZLWKLQ WKH WLPHVWDPS UDQJH RI LWV &200,7�927( PHV�
VDJH�
7KH FRKRUW XVHV WKH NQRZOHGJH RI ZKHWKHU WKH WUDQVDF�

WLRQ FRPPLWWHG RU DERUWHG WR SHUPLW LW WR LQVWDOO WKH DSSUR�
SULDWH VWDWH� EHIRUH VWDWH LQ WKH FDVH RI DERUW� DIWHU VWDWH LQ

WKH FDVH RI FRPPLW� ,W FDQ VDIHO\ UHOHDVH DOO ORFNV� ERWK UHDG
DQG ZULWH ORFNV� DW WKH WLPH GHQRWHG E\ WKH XSSHU ERXQG LQ
LWV &200,7�927( WLPHVWDPS UDQJH�
%HFDXVH WKH FRRUGLQDWRU QHHG QRW UHPHPEHU D FRPPLW�

WHG WUDQVDFWLRQ
V WLPHVWDPS� WKH LQIRUPDWLRQ DERXW WUDQV�
DFWLRQV WKDW KDYH FRPSOHWHG WKH FRPPLW SURWRFRO LV DJDLQ
ELQDU\� FRPPLW RU DERUW� 3UHVXPHG FRPPLW SURWRFROV FDQ
EH XVHG LQ WKHVH LQVWDQFHV� DQG RXU 13U& SURWRFRO LV QRW
RQO\ DSSOLFDEOH EXW GHVLUDEOH�

��� *DUEDJH &ROOHFWLQJ ,1

,I ZH NQHZ DOO FRKRUWV RI WKH WUDQVDFWLRQV DFWLYH DW WKH WLPH
RI D FUDVK� ZH ZRXOG QRW QHHG WR UHWDLQ ,1 IRUHYHU� :H FRXOG
VLPSO\ EURDGFDVW WKH QHZV RI WKH FUDVK� LQFOXGLQJ ,1 � WR DOO
VXFK FRKRUWV� ZDLW IRU WKHP WR $&. WKLV &5$6+ PHVVDJH�
DQG WKHQ GLVFDUG ,1 � ,I DQRWKHU FUDVK RFFXUV GXULQJ WKLV
SURFHVV� ZH VLPSO\ UHSHDW LW�
.QRZLQJ SUHFLVHO\ ZKLFK FRKRUWV DUH LQYROYHG LQ DFWLYH

WUDQVDFWLRQV DW WKH WLPH RI D FUDVK LV� RI FRXUVH� RQH RI WKH
UHDVRQV WKDW 3U& QHHGV WKH H[WUD IRUFHG ORJ ZULWH� +RZ�
HYHU� MXVW DV ZH GR QRW QHHG SUHFLVH LQIRUPDWLRQ DERXW ZKLFK
WUDQVDFWLRQV DUH DFWLYH DW WKH WLPH RI D FUDVK� ZH DOVR GR QRW
QHHG SUHFLVH LQIRUPDWLRQ DERXW WKH FRKRUWV RI WKHVH WUDQVDF�
WLRQV� ,Q ERWK FDVHV� D VXSHUVHW WKDW ERXQGV WKH VL]H RI WKH
DFWXDO VHW LV VXpFLHQW� 7KH ZDVWHG &5$6+ PHVVDJHV VHQW
WR FRKRUWV LQ WKH VXSHUVHW WKDW DUH QRW DFWXDOO\ LQYROYHG LQ
DFWLYH WUDQVDFWLRQV DUH D PRGHVW FRVW EHFDXVH FUDVKHV GRQ
W
KDSSHQ RIWHQ� 7KLV FDQ EH DQ DV\QFKURQRXV EDFNJURXQG DF�
WLYLW\ WKDW LV SHUIRUPHG OD]LO\�
2XU SUREOHP WKXV UHGXFHV WR NQRZLQJ WKH VXSHUVHW RI SR�

WHQWLDO FRKRUWV RI WUDQVDFWLRQV DFWLYH DW WKH WLPH RI D FUDVK�
7KLV FDQ EH GRQH E\ PDLQWDLQLQJ D FRKRUW GDWDEDVH� (DFK
WLPH D FRKRUW WKDW ZH KDYH QRW VHHQ EHIRUH EHFRPHV LQYROYHG
LQ D WUDQVDFWLRQ� ZH XSGDWH WKLV GDWDEDVH� 7KLV UHTXLUHV D
ORJ UHFRUG WR PDNH WKH XSGDWH VWDEOH� DQG WKH DmHFWHG SDUW
RI WKH FRKRUW GDWDEDVH VKRXOG HYHQWXDOO\ EH ZULWWHQ WR GLVN
DV ZHOO� 6XFK D FRKRUW GDWDEDVH VKRXOG EH VPDOO HQRXJK WR
VWD\ LQ PDLQ PHPRU\� DQG LWV XSGDWH DFWLYLW\ VKRXOG EH YHU\
ORZ� ,W PLJKW EH LQLWLDOL]HG D SULRUL ZLWK WKH VHW RI H[SHFWHG
RU SHUPLWWHG FRKRUWV� ,I WKH VL]H RI WKLV GDWDEDVH EHFRPHV D
SUREOHP� ZH FRXOG RFFDVLRQDOO\ GHOHWH HQWULHV WKDW KDYH QRW
UHFHQWO\ SDUWLFLSDWHG LQ WUDQVDFWLRQV�

$FNQRZOHGJPHQWV

-RKDQQHV .OHLQ DQG -LP *UD\ UHDG WKH WHFKQLFDO UHSRUW RQ
ZKLFK WKLV SDSHU LV EDVHG DQG PDGH KHOSIXO FRPPHQWV� HV�
SHFLDOO\ DERXW JDUEDJH FROOHFWLQJ FUDVK UHODWHG LQIRUPDWLRQ�
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