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$XWKHQWLFDWLRQ DQG 'HOHJDWLRQ
ZLWK 6PDUW�FDUGV

0� $EDGLe 0� %XUURZVe &� .DXIPDQ\ %� /DPSVRQe

$EVWUDFW

7KH DXWKHQWLFDWLRQ RI XVHUV LQ GLVWULEXWHG V\VWHPV SRVHV VSHFLDO SUREOHPV
EHFDXVH XVHUV ODFN WKH DELOLW\ WR HQFU\SW DQG GHFU\SW� 7KH VDPH SUREOHPV DULVH
ZKHQ XVHUV ZLVK WR GHOHJDWH VRPH RI WKHLU DXWKRULW\ WR QRGHV� DIWHU PXWXDO
DXWKHQWLFDWLRQ�

,Q PRVW V\VWHPV WRGD\� WKH XVHU LV IRUFHG WR WUXVW WKH QRGH KH ZDQWV WR
XVH� ,Q D PRUH VDWLVIDFWRU\ GHVLJQ� WKH XVHU FDUULHV D VPDUW�FDUG ZLWK VXpFLHQW
FRPSXWLQJ SRZHU WR DVVLVW KLP� WKH FDUG SURYLGHV HQFU\SWLRQ DQG GHFU\SWLRQ
FDSDELOLWLHV IRU DXWKHQWLFDWLRQ DQG GHOHJDWLRQ�

$XWKHQWLFDWLRQ LV UHODWLYHO\ VWUDLJKWIRUZDUG ZLWK D SRZHUIXO HQRXJK VPDUW�
FDUG� +RZHYHU� IRU SUDFWLFDO UHDVRQV� SURWRFROV WKDW SODFH IHZ GHPDQGV RQ VPDUW�
FDUGV VKRXOG EH FRQVLGHUHG� 7KHVH SURWRFROV DUH VXEWOH� DV WKH\ UHO\ RQ IDLUO\
FRPSOH[ WUXVW UHODWLRQV EHWZHHQ WKH SULQFLSDOV LQ WKH V\VWHP �XVHUV� KRVWV� VHU�
YLFHV�� ,Q WKLV SDSHU� ZH GLVFXVV D UDQJH RI SXEOLF�NH\ VPDUW�FDUG SURWRFROV� DQG
DQDO\]H WKHLU DVVXPSWLRQV DQG WKH JXDUDQWHHV WKH\ RmHU�

� ,QWURGXFWLRQ

,Q D VHFXUH GLVWULEXWHG HQYLURQPHQW� WKHUH LV D QHHG IRU XVHUV WR SURYH WKHLU LGHQWLWLHV
WR QRGHV� IURP PDLQIUDPHV WR DXWRPDWLF WHOOHU PDFKLQHV� 7KHUH LV DOVR D QHHG� WKRXJK
OHVV UHFRJQL]HG� IRU QRGHV WR SURYH WKHLU LGHQWLWLHV WR XVHUV� DV HDFK XVHU PD\ WUXVW
GLmHUHQW QRGHV WR GLmHUHQW H[WHQWV� )XUWKHUPRUH� XVHUV PXVW EH DEOH WR GHOHJDWH VRPH
RI WKHLU DXWKRULW\ WR WKH QRGHV WKDW WKH\ WUXVW�

$XWKHQWLFDWLRQ SURWRFROV VHUYH IRU WKHVH SXUSRVHV� W\SLFDOO\ UHO\LQJ RQ VHFUHWV DQG
HQFU\SWLRQ �H�J�� >�� ��� ��@�� 7KH DXWKHQWLFDWLRQ RI XVHUV SRVHV VSHFLDO SUREOHPV�
EHFDXVH XVHUV ODFN WKH DELOLW\ WR HQFU\SW DQG GHFU\SW�

e'LJLWDO (TXLSPHQW &RUSRUDWLRQ� 6\VWHPV 5HVHDUFK &HQWHU� ��� /\WWRQ $YHQXH� 3DOR $OWR� &DOL�
IRUQLD ������ 86$�

\'LJLWDO (TXLSPHQW &RUSRUDWLRQ� 7HOHFRPPXQLFDWLRQV DQG 1HWZRUNV� ��� .LQJ 6WUHHW� /LWWOHWRQ�
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,Q WKH VLPSOHVW DSSURDFK WR XVHU DXWKHQWLFDWLRQ� WKH XVHU RZQV D VHFUHW �KLV SDVVZRUG�
WKDW KH JLYHV WR D QRGH WKDW KH ZLVKHV WR XVH� ,W LV OLNHO\ WKDW WKH SDVVZRUG ZLOO EH
VKRUW DQG PHPRUDEOH� RU WKDW WKH XVHU ZLOO QHHG WR ZULWH LW GRZQ� ,Q HLWKHU FDVH� LW
PD\ EH HDV\ IRU DQ DWWDFNHU WR GLVFRYHU WKH XVHU
V SDVVZRUG DQG KHQFH REWDLQ DOO KLV
ULJKWV�

7KLV ZHDNQHVV FDQ EH HOLPLQDWHG E\ LQWURGXFLQJ D VLPSOH FDUG ZLWK D VPDOO DPRXQW RI
UHDG�RQO\ PHPRU\� (DFK XVHU FDUULHV D FDUG� DQG HDFK FDUG FRQWDLQV D GLmHUHQW VHFUHW�
ZKLFK WKH QRGH YHULnHV EHIRUH JUDQWLQJ DFFHVV WR WKH XVHU� 7KH VHFUHW FDQ EH TXLWH
ORQJ� DQG KHQFH KDUG WR JXHVV� EXW WKHIW RI WKH FDUG LV D VLJQLnFDQW GDQJHU�

$ IXUWKHU LPSURYHPHQW FRQVLVWV LQ LQWURGXFLQJ D 3HUVRQDO ,GHQWLnFDWLRQ 1XPEHU �3,1��
ZKLFK WKH XVHU W\SHV ZKHQ KH SUHVHQWV KLV FDUG� 7KXV� WKHIW RI WKH FDUG DORQH QR ORQJHU
VXpFHV IRU D VHFXULW\ EUHDFK� 7KLV VFKHPH LV HVVHQWLDOO\ WKDW XVHG E\ PRVW $XWRPDWHG
7HOOHU 0DFKLQHV �$70V��

$OO RI WKHVH DSSURDFKHV VXmHU IURP D VHULRXV oDZ� WKH QRGH PXVW EH FRPSOHWHO\ WUXVWHG�
DV LW REWDLQV DOO RI WKH XVHU
V VHFUHWV� ,W LV LPSRVVLEOH IRU D XVHU WR GHOHJDWH RQO\ SDUW
RI KLV DXWKRULW\� RU WR GHOHJDWH KLV DXWKRULW\ IRU RQO\ D OLPLWHG WLPH� 0RUHRYHU� D
PDOLFLRXV QRGH FRXOG UHPHPEHU WKH XVHU
V VHFUHWV IRU IXWXUH PLVFKLHI� 7KLV WKUHDW
VHHPV LPSRUWDQW_FRQVLGHU� IRU H[DPSOH� WKH XVHUV RI SXEOLF WHUPLQDOV LQ KRWHOV�

$ VPDUW�FDUG ZLWK VXpFLHQW FRPSXWLQJ SRZHU VROYHV WKHVH SUREOHPV� 7KH VPDUW�
FDUG ZH HQYLVLRQ KDV LWV RZQ NH\ERDUG� GLVSOD\� FORFN� ORJLF IRU SHUIRUPLQJ SXEOLF�NH\
HQFU\SWLRQ >�� ��@� DQG FDQ EH HOHFWULFDOO\ FRXSOHG WR WKH QRGH�

$XWKHQWLFDWLRQ ZRXOG EH UHODWLYHO\ VWUDLJKWIRUZDUG ZLWK WKLV SRZHUIXO VPDUW�FDUG� 7KH
VPDUW�FDUG PLJKW RSHUDWH RQO\ ZKHQ IHG D 3,1� VR DQ DWWDFNHU ZRXOG QHHG WR VWHDO
WKH VPDUW�FDUG DQG WR GLVFRYHU WKH XVHU
V 3,1 LQ RUGHU WR LPSHUVRQDWH WKH XVHU� 7KH
NH\ERDUG DQG GLVSOD\ DOORZ WKH XVHU WR FRPPXQLFDWH GLUHFWO\ ZLWK WKH VPDUW�FDUG�
VR WKDW WKH QRGH QHYHU VHHV WKH SDVVZRUG� 6LQFH WKH VPDUW�FDUG SHUIRUPV SXEOLF�NH\
HQFU\SWLRQ� QR VHFUHWV HYHU QHHG EH UHYHDOHG WR WKH QRGH�

$IWHU DXWKHQWLFDWLRQ� WKH VPDUW�FDUG FDQ VLJQ WLPHVWDPSHG FHUWLnFDWHV WR GHOHJDWH SDUW
RI WKH XVHU
V DXWKRULW\ IRU D OLPLWHG WLPH� )RU H[DPSOH� WKH VPDUW�FDUG FRXOG LVVXH D
FHUWLnFDWH WKDW DOORZV WKH QRGH WR PDQLSXODWH WKH XVHU
V UHPRWH nOHV IRU WKH QH[W KRXU�
7KH WLPHVWDPS SURYLGHV SURWHFWLRQ DJDLQVW UHSOD\ DWWDFNV� DQG FDUHIXO XVH RI OLIHWLPHV
FDQ SUHYHQW PLVFKLHI E\ WKH QRGH DW D ODWHU WLPH�

8QIRUWXQDWHO\� QR RQH LV FXUUHQWO\ VHOOLQJ D VPDUW�FDUG RI WKH W\SH ZH KDYH GHVFULEHG�
WKRXJK RQH PD\ EH DYDLODEOH DW VRPH WLPH LQ WKH IXWXUH� �,Q WKH PHDQWLPH� WKH
FDSDELOLWLHV OLVWHG DERYH H[LVW LQ SRUWDEOH FRPSXWHUV� ZKLFK FRXOG VHUYH DV EXON\ VPDUW�
FDUG VXEVWLWXWHV�� 0RUH UHDOLVWLF SURWRFROV WKDW SODFH ZHDNHU GHPDQGV RQ VPDUW�FDUGV
VKRXOG WKHUHIRUH EH FRQVLGHUHG� 9DULRXV FRPSDWLEOH VROXWLRQV FDQ EH LPSOHPHQWHG ZLWK
UHGXFHG GHJUHHV RI VHFXULW\ DQG XVHU FRQYHQLHQFH� 7KH SURWRFROV DUH VXEWOHU� DV WKH\
UHO\ RQ PRUH FRPSOH[ WUXVW UHODWLRQV EHWZHHQ WKH SULQFLSDOV �XVHUV� KRVWV� VHUYLFHV� LQ
WKH V\VWHP�

&RQVLGHU� IRU H[DPSOH� D VPDUW�FDUG ZLWK QR FORFN� 6XFK D VPDUW�FDUG LV DWWUDFWLYH
EHFDXVH LW DYRLGV WKH QHHG IRU D EDWWHU\� 8QIRUWXQDWHO\� WKH VPDUW�FDUG FDQ QR ORQJHU
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JHQHUDWH WLPHVWDPSV IRU LWV FHUWLnFDWHV� DQG LW FDQQRW FKHFN WKDW RWKHU FHUWLnFDWHV KDYH
QRW H[SLUHG� $ YDULHW\ RI UHSOD\ DWWDFNV EHFRPHV SRVVLEOH� XQOHVV WKH FDUG FDQ REWDLQ
WKH WLPH VRPHKRZ� 7R FRXQWHU UHSOD\ DWWDFNV HmHFWLYHO\� WKH FDUG PD\ REWDLQ WKH WLPH
IURP D QHWZRUN WLPH VHUYLFH� ZKLFK PXVW WKHQ EH VHFXUH DQG WUXVWHG�

,Q WKLV SDSHU� ZH GHVFULEH D UDQJH RI SXEOLF�NH\ VPDUW�FDUG DXWKHQWLFDWLRQ SURWRFROV�
ZLWK GLmHUHQW FRPSURPLVHV EHWZHHQ FRVW DQG VHFXULW\� 7KH SURWRFROV ZHUH GHYHORSHG
LQ WKH FRQWH[W RI WKH 'LJLWDO 'LVWULEXWHG 6\VWHP 6HFXULW\ $UFKLWHFWXUH >�@� 0RVW SUH�
YLRXV ZRUN IRFXVHV RQ XVHU DXWKHQWLFDWLRQ XVLQJ VKDUHG�NH\ FU\SWRJUDSK\� ZLWK OLWWOH
GLVFXVVLRQ RI GHOHJDWLRQ �VHH� IRU H[DPSOH� >�@�� :H EHOLHYH WKDW SXEOLF�NH\ FU\SWRJUD�
SK\ LV PRUH VXLWDEOH WKDQ VKDUHG�NH\ FU\SWRJUDSK\ IRU DXWKHQWLFDWLRQ DQG GHOHJDWLRQ�
DQG WKDW LW LV QRW SURKLELWLYHO\ H[SHQVLYH ZKHQ XVHG ZLVHO\� 7KH SURWRFROV FRQVLGHUHG
FDQ EH EDVHG RQ 56$ HQFU\SWLRQ >��@� EXW RWKHU DOJRULWKPV �H�J�� >�@� FRXOG DOVR EH
XVHG�

:H DQDO\]H WKH SURWRFROV ZLWK D ORJLF RI DXWKHQWLFDWLRQ� 7KLV LV HVVHQWLDOO\ WKH ORJLF RI
%XUURZV� $EDGL� DQG 1HHGKDP >�@� ZLWK D VLPSOH H[WHQVLRQ WR KDQGOH VHFXUH DQG WLPHO\
FKDQQHOV� ,W VKRXOG EH QRWHG WKDW RXU ORJLFDO DFFRXQW LV QRW WKH RQO\ RQH SRVVLEOH�
DQG WKDW DOWHUQDWLYH ORJLFDO IUDPHZRUNV FRXOG EH XVHG �VHH WKH $SSHQGL[�� 'HVSLWH LWV
VKRUWFRPLQJV� WKH IRUPDOLVP HQDEOHV XV WR GHVFULEH WKH DVVXPSWLRQV DQG WKH JXDUDQWHHV
RI HDFK SURWRFRO� FODULI\LQJ WKH WUXVW UHODWLRQV EHWZHHQ SULQFLSDOV� 0RUHRYHU� D ORJLFDO
DFFRXQW KHOSV LQ DYRLGLQJ FHUWDLQ VHFXULW\ oDZV FRPPRQO\ SUHVHQW LQ DXWKHQWLFDWLRQ
SURWRFROV >�@�

,Q WKH QH[W VHFWLRQ� ZH VXPPDUL]H WKH QRWDWLRQ RI WKH ORJLF� WKH ORJLF LV GLVFXVVHG
IXUWKHU LQ DQ $SSHQGL[� ,Q ODWHU VHFWLRQV� ZH GHVFULEH VPDUW�FDUG DXWKHQWLFDWLRQ SUR�
WRFROV� VWDUWLQJ ZLWK WKRVH WKDW UHTXLUH WKH PRUH DPELWLRXV VPDUW�FDUG GHVLJQV DQG WKH
ZHDNHU WUXVW UHODWLRQV� :H DQDO\]H WKUHH FDVHV LQ VRPH GHWDLO� WKH UHDGHU FDQ LQWHUSR�
ODWH EHWZHHQ WKHVH� 7KH LQIRUPDO GHVFULSWLRQV �ZLWKRXW WKH ORJLF� DUH VHOI�FRQWDLQHG�
DQG WKH IRUPDO SDVVDJHV PD\ EH VNLSSHG LQ D nUVW UHDGLQJ�

� 1RWDWLRQ

,Q WKH DQDO\VLV RI VPDUW�FDUG SURWRFROV� ZH DSSO\ D ORJLF IRU GHVFULELQJ WKH EHOLHIV RI
WKH SULQFLSDOV LQ WKH FRXUVH RI DXWKHQWLFDWLRQ� 6HYHUDO VRUWV RI REMHFWV DSSHDU LQ WKH
ORJLF� SULQFLSDOV� HQFU\SWLRQ NH\V� IRUPXODV� DQG FRPPXQLFDWLRQ OLQNV� �7KH RULJLQDO
ORJLF GRHV QRW GLVFXVV OLQNV�� ,Q ZKDW IROORZV� WKH V\PEROV 3 � 4� DQG 5 UDQJH RYHU
SULQFLSDOV� ; DQG < UDQJH RYHU IRUPXODV� . UDQJHV RYHU HQFU\SWLRQ NH\V� / UDQJHV
RYHU FRPPXQLFDWLRQ OLQNV� 7KH FRQVWUXFWV WKDW ZH XVH DUH OLVWHG EHORZ�

3 EHOLHYHV ;

3 FRQWUROV ;� 3 KDV MXULVGLFWLRQ RYHU ;� 7KH SULQFLSDO 3 LV DQ DXWKRULW\ RQ ; DQG
VKRXOG EH WUXVWHG RQ WKLV PDWWHU� )RU H[DPSOH� D FHUWLnFDWLRQ DXWKRULW\ PD\
EH WUXVWHG WR SURYLGH WKH SXEOLF NH\V RI SULQFLSDOV�
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3 VDLG ;� 3 RQFH VDLG ;� 7KH SULQFLSDO 3 VHQW D PHVVDJH LQFOXGLQJ ;� HLWKHU ORQJ
DJR RU GXULQJ WKH FXUUHQW UXQ RI WKH SURWRFRO� ,Q DQ\ FDVH� 3 EHOLHYHG ;
ZKHQ KH VHQW WKH PHVVDJH�

3 VDLG/ ;� 3 RQFH VDLG ; RQ /�

3 VHHV ;� 3 VHHV ;� $ PHVVDJH FRQWDLQLQJ ; KDV EHHQ VHQW WR 3 � ZKR FDQ UHDG DQG
UHSHDW ; �SRVVLEO\ DIWHU GRLQJ VRPH GHFU\SWLRQ��

3 VHHV/ ;� 3 VHHV ; RQ /�

IUHVK�;�� ; LV IUHVK� WKDW LV� ; KDV QRW EHHQ VHQW LQ D PHVVDJH DW DQ\ WLPH EHIRUH
WKH FXUUHQW UXQ RI WKH SURWRFRO� 7KLV XVXDOO\ KROGV IRU WLPHVWDPSV DQG IRU
QRQFHV_H[SUHVVLRQV LQYHQWHG IRU WKH SXUSRVH RI EHLQJ IUHVK�

WLPHO\�/�� 7KH OLQN / LV D WLPHO\ FKDQQHO � DOO PHVVDJHV RQ / DUH NQRZQ WR KDYH EHHQ
VHQW UHFHQWO\�

.��3 � 3 KDV . DV D SXEOLF NH\� 7KH PDWFKLQJ VHFUHW NH\ �WKH LQYHUVH RI .� GHQRWHG
.b�� ZLOO QHYHU EH GLVFRYHUHG E\ DQ\ SULQFLSDO H[FHSW 3 � RU D SULQFLSDO
WUXVWHG E\ 3 �

/�3 � 7KH OLQN / LV D VHFXUH FKDQQHO IURP 3 � DOO PHVVDJHV RQ / DUH NQRZQ WR KDYH
EHHQ VHQW E\ 3 � RU D SULQFLSDO WUXVWHG E\ 3 �

3
;
�4� ; LV D VHFUHW WKDW ZLOO QHYHU EH NQRZQ WR DQ\RQH EXW 3 DQG 4� DQG SRVVLEO\

WR SULQFLSDOV WUXVWHG E\ WKHP� 2QO\ 3 DQG 4 PD\ XVH ; WR SURYH WKHLU
LGHQWLWLHV WR RQH DQRWKHU� $Q H[DPSOH RI D VKDUHG VHFUHW LV D SDVVZRUG RU D
3,1�

I;J. � 7KLV UHSUHVHQWV WKH IRUPXOD ; HQFU\SWHG XQGHU WKH NH\ .�

K;L
<
� 7KLV UHSUHVHQWV ; FRPELQHG ZLWK WKH IRUPXOD < � LW LV LQWHQGHG WKDW < EH
D VHFUHW� DQG WKDW LWV SUHVHQFH SURYH WKH LGHQWLW\ RI ZKRHYHU XWWHUV K;L

<
�

,Q LPSOHPHQWDWLRQV� ; PD\ VLPSO\ EH FRQFDWHQDWHG ZLWK < � RXU QRWDWLRQ
KLJKOLJKWV WKDW < SOD\V D VSHFLDO UAROH� DV SURRI RI RULJLQ IRU ;�

3 � 4 � ;� 7KLV UHSUHVHQWV D SURWRFRO VWHS ZKHUH 3 VHQGV ; WR 4�

3 � 4 � ; RQ /� 7KLV UHSUHVHQWV D SURWRFRO VWHS ZKHUH 3 VHQGV ; WR 4 RQ /�

� $ SURWRFRO IRU LGHDO VPDUW�FDUGV

:H VWDUW ZLWK D GHVFULSWLRQ RI KRZ XVHU DXWKHQWLFDWLRQ ZRXOG ZRUN JLYHQ WKH XOWLPDWH
VPDUW�FDUG� ZLWK LWV RZQ NH\ERDUG� GLVSOD\� FORFN� DQG ORJLF IRU SHUIRUPLQJ SXEOLF�NH\
HQFU\SWLRQ� 2WKHU VFKHPHV DUH EHVW WKRXJKW RI LQ WHUPV RI WKHLU GLmHUHQFHV IURP WKLV
VFKHPH�
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:H DVVXPH WKDW D GLVWULEXWHG QDPH VHUYLFH LV DYDLODEOH� 7KH QDPH VHUYLFH FRQWDLQV
FHUWLnFDWHV ZLWK LQIRUPDWLRQ DERXW ZKLFK QRGHV HDFK XVHU VKRXOG WUXVW DQG ZKLFK
SXEOLF NH\V EHORQJ WR ZKLFK DJHQWV� $ FHUWLnFDWH LV D VWDWHPHQW WKDW KDV EHHQ VLJQHG
E\ D SULQFLSDO� 2IWHQ� FHUWLnFDWHV DUH VLJQHG E\ D ZLGHO\ WUXVWHG VHUYLFH� NQRZQ DV D
FHUWLnFDWLRQ DXWKRULW\� $ FHUWLnFDWH W\SLFDOO\ LQFOXGHV D WLPHVWDPS� ZLWK LWV WLPH RI
LVVXH� DQG VRPHWLPHV DQ H[SOLFLW OLIHWLPH� ZKLFK OLPLWV LWV YDOLGLW\� 7KH FHUWLnFDWLRQ
DXWKRULW\ QHHG QRW EH RQ�OLQH� WKH QDPH VHUYLFH QHHG QRW EH WUXVWHG�

:H DOVR DVVXPH WKDW SULQFLSDOV NQRZ WKH WLPH DFFXUDWHO\ HQRXJK WR FKHFN WKH YDOLGLW\
RI FHUWLnFDWHV DQG WR GHWHFW WKH UHSOD\ RI WLPHVWDPSHG PHVVDJHV� $ WUXVWHG WLPH
VHUYLFH LV RQH ZD\ RI DFKLHYLQJ WKLV�

:H nUVW GHVFULEH WKH SURWRFRO LQIRUPDOO\� DQG WKHQ PRUH IRUPDOO\�

��� 'LVFXVVLRQ

)RU WKH VDNH RI FRQFUHWHQHVV� OHW XV LPDJLQH WKDW D XVHU ZDQWV WR SURYH KLV LGHQWLW\ WR
D ZRUNVWDWLRQ� 0RUHRYHU� WKH XVHU ZLVKHV WR DOORZ WKH ZRUNVWDWLRQ WR DFFHVV nOHV RQ
KLV EHKDOI�

�� 7KH XVHU VLWV GRZQ DW WKH ZRUNVWDWLRQ DQG SUHVHQWV KLV VPDUW�FDUG� 7KH VPDUW�
FDUG LV ZLOOLQJ WR JLYH FHUWDLQ LQIRUPDWLRQ� LQFOXGLQJ WKH QDPH RI WKH XVHU� WR
DQ\RQH�

�� 7KH ZRUNVWDWLRQ QRZ DXWKHQWLFDWHV LWVHOI WR WKH VPDUW�FDUG� *LYHQ WKH QDPH RI
WKH XVHU� WKH ZRUNVWDWLRQ FDQ UHWULHYH DOO WKH FHUWLnFDWHV WKH VPDUW�FDUG QHHGV WR
GHWHUPLQH WKDW LW LV DOORZHG WR GHOHJDWH DXWKRULW\ WR WKH ZRUNVWDWLRQ� LW IRUZDUGV
WKHVH WR WKH VPDUW�FDUG� 7KH ZRUNVWDWLRQ DOVR JHQHUDWHV D QHZ SXEOLF NH\ DQG
D PDWFKLQJ VHFUHW NH\� ZH UHIHU WR WKHVH NH\V DV GHOHJDWLRQ NH\V� ,W VHQGV WKH
SXEOLF NH\ DQG D WLPHVWDPS WR WKH VPDUW�FDUG� VLJQHG ZLWK LWV RZQ VHFUHW NH\�

�� 7KH VPDUW�FDUG H[DPLQHV WKH LQIRUPDWLRQ SUHVHQWHG E\ WKH ZRUNVWDWLRQ� YHULI\LQJ
WKH VLJQDWXUHV DQG OLIHWLPHV RQ DOO RI WKH FHUWLnFDWHV� $W WKLV SRLQW� WKH VPDUW�
FDUG NQRZV WKH SXEOLF NH\ RI WKH ZRUNVWDWLRQ DQG WKDW WKH ZRUNVWDWLRQ FDQ EH
WUXVWHG WR DFW RQ EHKDOI RI WKH XVHU� 7KH VPDUW�FDUG VKRZV WKDW LW LV VDWLVnHG RQ
LWV GLVSOD\ DQG UHTXHVWV WKH XVHU
V 3,1� ,Q DGGLWLRQ� LW PLJKW JLYH WKH LGHQWLW\ RI
WKH ZRUNVWDWLRQ� RU DW OHDVW DQ LQGLFDWLRQ� VXFK DV D JURXS QLFNQDPH� ,W PLJKW
DOVR SURYLGH VRPH PHDQV WR LGHQWLI\ WKH ZRUNVWDWLRQ
V GLVSOD\� VXFK DV D QDPH RU
ORFDWLRQ�

�� 1RZ WKH XVHU KDV VRPH HYLGHQFH RI WKH ZRUNVWDWLRQ
V LGHQWLW\� 7KH XVHU UHVSRQGV
E\ HQWHULQJ D 3,1 LQWR WKH NH\ERDUG RI WKH VPDUW�FDUG� WKXV DXWKRUL]LQJ WKH XVH
RI WKLV ZRUNVWDWLRQ�

�� 7KH HQWU\ RI WKH FRUUHFW 3,1 LQGLFDWHV WKDW WKH JHQXLQH XVHU LV SUHVHQW� UDWKHU
WKDQ VRPH VPDUW�FDUG WKLHI� +HQFH� WKH FDUG FRQVWUXFWV DQG VLJQV D GHOHJDWLRQ
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FHUWLnFDWH� 7KLV GHOHJDWLRQ FHUWLnFDWH DXWKRUL]HV DQ\RQH ZKR FDQ GHPRQVWUDWH
NQRZOHGJH RI WKH VHFUHW GHOHJDWLRQ NH\ WR DFW RQ EHKDOI RI WKH XVHU IRU D OLPLWHG
SHULRG RI WLPH� ,W VHQGV WKDW FHUWLnFDWH WR WKH ZRUNVWDWLRQ�

�� 7KH ZRUNVWDWLRQ YHULnHV WKDW WKH GHOHJDWLRQ FHUWLnFDWH LV VLJQHG ZLWK WKH FDUG
V
VHFUHW NH\ DQG FRQWDLQV WKH SXEOLF GHOHJDWLRQ NH\� $W WKLV SRLQW� WKH ZRUNVWDWLRQ
KDV DXWKHQWLFDWHG WKH XVHU� LQ WKH VHQVH WKDW LW NQRZV WKDW ZKRHYHU LV DW WKH
NH\ERDUG KDV D SDUWLFXODU SXEOLF NH\� 7KH ZRUNVWDWLRQ KDV HQRXJK LQIRUPDWLRQ
WR FRQVXOW DQ DFFHVV FRQWURO OLVW DQG WR GHWHUPLQH ZKHWKHU LW VKRXOG SURYLGH LWV
VHUYLFHV WR WKLV XVHU� 0RUHRYHU� WKH GHOHJDWLRQ FHUWLnFDWH HQDEOHV WKH ZRUNVWDWLRQ
WR FRQYLQFH DQRWKHU QRGH� VXFK DV D nOH VHUYHU� WKDW WKH ZRUNVWDWLRQ DFWV RQ EHKDOI
RI WKH XVHU�

7KLV FRPSOHWHV WKH DXWKHQWLFDWLRQ SURFHVV� 7KH ZRUNVWDWLRQ QRZ NQRZV WKH XVHU
V
LGHQWLW\� ,W FDQ SURYH WKDW LW DFWV RQ WKH XVHU
V EHKDOI E\ SUHVHQWLQJ WKH GHOHJDWLRQ
FHUWLnFDWH DQG SURYLQJ WKDW LW NQRZV WKH VHFUHW GHOHJDWLRQ NH\� 7KH XVHU DOVR NQRZV
VRPHWKLQJ DERXW WKH ZRUNVWDWLRQ_SHUKDSV LWV QDPH� EXW DW OHDVW WKDW WKH ZRUNVWDWLRQ
FDQ EH WUXVWHG� DFFRUGLQJ WR WKH FHUWLnFDWLRQ DXWKRULW\�

)RU DXWKHQWLFDWLRQ� LW GRHV QRW VXpFH IRU WKH XVHU DQG WKH ZRUNVWDWLRQ WR NQRZ HDFK
RWKHU
V QDPHV� 7KH\ PXVW DOVR NQRZ WKDW WKH\ DUH FRPPXQLFDWLQJ YLD D SDUWLFXODU
NH\ERDUG DQG D SDUWLFXODU GLVSOD\� DQG IRU H[DPSOH WKDW QR PDOLFLRXV SULQFLSDO LV
LQWHUSRVHG EHWZHHQ WKH XVHU DQG WKH ZRUNVWDWLRQ� $Q LPSOHPHQWDWLRQ RI WKLV SURWRFRO
VKRXOG SURYLGH WKLV JXDUDQWHH�

$Q LPSRUWDQW YDULDWLRQ RQ WKLV VFKHPH KDV WR GR ZLWK UAROHV� $ XVHU PD\ QHHG DQG
ZDQW GLmHUHQW SULYLOHJHV ZKHQ KH DFWV DV PHPEHU RI D UHVHDUFK JURXS DQG DV PDQDJHU�
IRU H[DPSOH� $ XVHU PD\ DOVR ZDQW GLmHUHQW SULYLOHJHV GHSHQGLQJ RQ KLV WUXVW RI WKH
V\VWHPV WKDW DFW RQ KLV EHKDOI� 6RIWZDUH DQG KDUGZDUH WUXVWHG LQ RQH UAROH VKRXOG
EH SUHYHQWHG IURP JDLQLQJ SULYLOHJHV UHVHUYHG IRU DQRWKHU UAROH� 2QH ZD\ RI SURYLGLQJ
WKLV FDSDELOLW\ LV WR LVVXH PXOWLSOH VPDUW�FDUGV WR WKH XVHU� RQH IRU HDFK UAROH� $ PRUH
VDWLVIDFWRU\ VROXWLRQ LV WR KDYH D VLQJOH VPDUW�FDUG VXSSRUW PXOWLSOH UAROHV� %\ W\SLQJ
DW WKH FDUG
V NH\ERDUG� WKH XVHU FRXOG VHOHFW D UAROH� WR EH PHQWLRQHG LQ WKH GHOHJDWLRQ
FHUWLnFDWH� ,Q DGGLWLRQ� WKH VPDUW�FDUG FRXOG UHVWULFW WKH UAROHV DYDLODEOH� WR VDYH WKH
XVHU IURP PLVSODFHG WUXVW LQ XQVDIH HQYLURQPHQWV�

)RU WKH SXUSRVHV RI D ORJLFDO DQDO\VLV� LW ZRXOG EH DGHTXDWH WR FRQFHLYH RI WKH XVHU LQ
HDFK RI KLV UAROHV DV D GLmHUHQW XVHU� )RU VLPSOLFLW\� ZH GR QRW GLVFXVV UAROHV IXUWKHU LQ
WKLV SDSHU�

��� 1RWDWLRQ DQG DVVXPSWLRQV

7KH QRWDWLRQ XVHG LQ WKH UHPDLQGHU RI WKLV VHFWLRQ LV DV IROORZV�

q 6 LV WKH FHUWLnFDWLRQ DXWKRULW\� : WKH ZRUNVWDWLRQ� & WKH VPDUW�FDUG� 8 WKH
XVHU� DQG ) D nOH VHUYHU �RU DQ\ RWKHU QRGH� WKDW WKH ZRUNVWDWLRQ FRQWDFWV RQ
EHKDOI RI WKH XVHU�
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��� 7KH SURWRFRO DQDO\]HG

1RZ ZH GLVFXVV WKH SURWRFRO LQ GHWDLO� DQG VKRZ WKDW LW HVWDEOLVKHV FKDQQHOV �WKH
NH\ERDUG DQG WKH GLVSOD\� EHWZHHQ WKH XVHU DQG WKH ZRUNVWDWLRQ� DQG WKDW LW SURYLGHV
D GHOHJDWLRQ NH\ WKDW WKH ZRUNVWDWLRQ FDQ XVH RQ EHKDOI RI WKH XVHU LQ GHDOLQJ ZLWK
RWKHU QRGHV�
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LQLWLDO DVVXPSWLRQV WR WKHVH FRQFOXVLRQV� :H VXPPDUL]H WKH PDMRU GHGXFWLRQV� DQG DW
WKH VDPH WLPH ZH H[SODLQ WKH PHVVDJHV LQ WKH SURWRFRO�

7KH UHDVRQLQJ GHDOV ZLWK DQ LGHDOL]HG YHUVLRQ RI WKH SURWRFRO� LQ ZKLFK PHVVDJHV DUH
UHSODFHG E\ IRUPXODV RI WKH ORJLF� 7KHVH IRUPXODV VKRXOG EH EHOLHYHG E\ WKH SULQFLSDOV
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IXWXUH DQG WKH ZRUNVWDWLRQ FRXOG WKHQ LPSHUVRQDWH WKH XVHU ZLWKRXW WKH VPDUW�FDUG
EHLQJ SK\VLFDOO\ SUHVHQW� 6HFRQG� D ZRUNVWDWLRQ ZKRVH FHUWLnFDWH KDV H[SLUHG DW VRPH
WLPH LQ WKH SDVW FRXOG FRQYLQFH WKH VPDUW�FDUG WKH FHUWLnFDWH LV VWLOO YDOLG�

$QRWKHU IHDWXUH ZH FRXOG HOLPLQDWH LV WKH NH\ERDUG RQ WKH FDUG� ,W PD\ EH TXLWH
GLpFXOW WR PDNH D VPDOO� PHFKDQLFDOO\ VWURQJ NH\ERDUG WKDW FDQ EH UHDFKHG HYHQ
ZKHQ WKH FDUG KDV EHHQ FRQQHFWHG WR D UHDGHU� 7KH XVHU FRXOG LQVWHDG HQWHU KLV 3,1
RQ WKH ZRUNVWDWLRQ
V NH\ERDUG� ZKLFK FRXOG IRUZDUG WKH 3,1 LQ D PHVVDJH WR WKH FDUG�
7KH GDQJHU KHUH� WKRXJK QRW D SDUWLFXODUO\ ZRUULVRPH RQH� LV WKDW D PLVEHKDYLQJ
ZRUNVWDWLRQ FRXOG FDSWXUH WKH 3,1� 7KH ZRUNVWDWLRQ FRXOG JLYH WKH 3,1 WR VRPHRQH
ZKR VXEVHTXHQWO\ VWHDOV WKH FDUG� RU WKH ZRUNVWDWLRQ FRXOG XVH WKH 3,1 PRUH WKDQ RQFH
RQ D VLQJOH LQVHUWLRQ RI WKH FDUG WR REWDLQ WKH GHOHJDWLRQ RI PRUH UAROHV WKDQ WKH XVHU
LQWHQGHG� 7KHVH WKUHDWV FDQ EH DYRLGHG HQWLUHO\ E\ KDYLQJ WKH FDUG GLVSOD\ D QRQFH
VHFUHW DQG KDYLQJ WKH XVHU ?PRGLI\� LW LQWR WKH 3,1 ZLWK D VHULHV RI C�
 DQG CQH[WGLJLW




��

RSHUDWLRQV VHQW YLD WKH ZRUNVWDWLRQ NH\ERDUG� :H FDQ YLHZ WKLV QRQFH VHFUHW DV DQ
HQFU\SWLRQ NH\ �RU D RQH�WLPH SDG� WKDW WKH FDUG VXSSOLHV WR WKH XVHU WR HVWDEOLVK D
VHFXUH FKDQQHO WKDW WKH ZRUNVWDWLRQ FDQQRW UHDG RU ZULWH� ,Q WKLV ZD\� 3,1 HQWU\ JRHV
WKURXJK WKH NH\ERDUG EXW LV QRW VXEMHFW WR UHSOD\�

$ VLPLODU FRQFHVVLRQ LV WR UHPRYH WKH GLVSOD\ IURP WKH FDUG� LQVWHDG RI WKH NH\ERDUG�
,Q WKLV FDVH� LW LV VWUDLJKWIRUZDUG IRU WKH XVHU WR HQWHU WKH 3,1� EXW LW LV PXFK KDUGHU
IRU WKH VPDUW�FDUG WR LGHQWLI\ WKH ZRUNVWDWLRQ WR WKH XVHU� $ VLQJOH /(' LV D SDUWLDO
VXEVWLWXWH IRU D GLVSOD\�

$ nQDO FRPSURPLVH FRQVLVWV LQ OLPLWLQJ WKH VPDUW�FDUG
V DELOLW\ WR HQFU\SW DQG GHFU\SW�
:H FRQVLGHU WKH H[WUHPH FDVH ZKHUH WKH VPDUW�FDUG VLJQV RQH PHVVDJH EXW LV QRW DEOH
WR GHFU\SW� ,Q WKLV FDVH� LW LV GHVLUDEOH WR SURYLGH D VHFXUH FKDQQHO IURP WKH ZRUNVWDWLRQ
�VXFK DV D VHFXUH FDUG UHDGHU��

,Q WKH UHPDLQGHU RI WKLV VHFWLRQ� ZH VWXG\ D SURWRFRO ZKHUH WKH VPDUW�FDUG KDV D GLVSOD\�
EXW KDV QHLWKHU D FORFN QRU D NH\ERDUG� DQG KDV UHGXFHG HQFU\SWLRQ FDSDELOLWLHV� �:H
OHDYH WR WKH UHDGHU WKH GHULYDWLRQ DQG DQDO\VLV RI YDULDQWV��

7KHVH FRQFHVVLRQV LQ VPDUW�FDUG GHVLJQ PD\ OHDYH WKH XVHU DW WKH PHUF\ RI WKH ZRUN�
VWDWLRQ� ,W LV WKHUHIRUH GHVLUDEOH WR WUDQVIHU VRPH WUXVW IURP WKH ZRUNVWDWLRQ WR RWKHU
SULQFLSDOV LQ WKH GLVWULEXWHG HQYLURQPHQW�

7KH VLPSOHVW FKRLFH LV WR JLYH D PRUH SURPLQHQW UAROH WR WKH SULQFLSDOV WKDW FKHFN
GHOHJDWLRQ FHUWLnFDWHV� VXFK DV WKH nOH VHUYHU ) � 7KXV� ) WDNHV LQWR DFFRXQW : 
V
LGHQWLW\ EHIRUH DFFHSWLQJ D GHOHJDWLRQ NH\ IRU 8 � 0RUHRYHU� ) PD\ JUDQW VRPH UHTXHVWV
IURP : RQ EHKDOI RI 8 � DQG QRW RWKHUV �DV LQ WKH JHQHUDO DSSURDFK WR GHOHJDWLRQ
RI >�� ��� ��@�� 7KH XVHU REWDLQV QR UHDO JXDUDQWHH RI WKH LGHQWLW\ RI WKH ZRUNVWDWLRQ�
VLQFH WKH FDUG FDQQRW GHFU\SW� +RZHYHU� WKH XVHU FDQ EH VXUH WKDW KLV DXWKRULW\ LV QRW
GHOHJDWHG LQDSSURSULDWHO\� EHFDXVH RI WKH FKHFN SHUIRUPHG E\ ) � 7KLV LV WKH DSSURDFK
ZH DGRSW LQ WKH IROORZLQJ SURWRFRO�

,Q WKH QH[W VHFWLRQ� ZH GLVFXVV D PRUH HODERUDWH GHVLJQ� ZKHUH GHGLFDWHG WUXVWHG DJHQWV
DVVLVW WKH VPDUW�FDUG LQ WKH SURFHVV RI GHOHJDWLRQ�

��� 1RWDWLRQ DQG DVVXPSWLRQV

6RPH DGGLWLRQDO QRWDWLRQ LV QHHGHG�

q .
FX

LV D VKRUW VHFUHW QRQFH JHQHUDWHG E\ WKH FDUG� WR SURWHFW WKH HQWU\ RI WKH
XVHU
V 3,1_DV WKH QRWDWLRQ VXJJHVWV� ZH YLHZ WKH VHFUHW DV DQ HQFU\SWLRQ NH\
IRU WKH 3,1�

q /
U
LV WKH VPDUW�FDUG UHDGHU� DQG

q I7
E
J
.
b�

E

LV D WLPHVWDPS VLJQHG E\ %� D WUXVWHG WLPH VHUYLFH� % LV WUXVWHG QHYHU

WR VLJQ D WLPHVWDPS IRU D WLPH LQ WKH IXWXUH� : REWDLQV WKH FHUWLnHG WLPHVWDPS
E\ ZKDWHYHU PHDQV� DQG PD\ FKHFN 7

E
�
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7KH IROORZLQJ DUH WKH PDLQ QRYHOWLHV LQ WKH LQLWLDO DVVXPSWLRQV� ZH RPLW D IXOO OLVW�
,Q WKHVH� LW LV FRQYHQLHQW WR XVH WKH QDPH : � IRU WKH ZRUNVWDWLRQ WKDW FRQWUROV WKH
FKDQQHO /

U
� �:LWK DQ\ OXFN� RI FRXUVH� : � LV WKH LQWHQGHG : �� :H QHHG WKLV QRWDWLRQ

EHFDXVH WKH XVHU PXVW UHDVRQ DERXW WKH ZRUNVWDWLRQ FRQQHFWHG WR /
U
EHIRUH EHOLHYLQJ

LW LV : �

�� & EHOLHYHV
/U�: �� & EHOLHYHV WLPHO\�/

U
�� WKH VPDUW�FDUG EHOLHYHV WKDW WKH

VPDUW�FDUG UHDGHU SURYLGHV D WLPHO\� VHFXUH FKDQQHO WR WKH ZRUNVWDWLRQ : ��

�� & EHOLHYHV &
.FX�8� & EHOLHYHV IUHVK�&

.FX�8�� WKH VPDUW�FDUG KDV D VHFUHW�
WR EH XVHG WR KLGH WKH 3,1 IURP WKH ZRUNVWDWLRQ� WKLV VHFUHW LV D QRQFH� DQG
KHQFH LWV PHQWLRQ LQ D PHVVDJH SURYHV WKH IUHVKQHVV RI WKLV PHVVDJH�

�� 8 EHOLHYHV : � FRQWUROV
2Z�: � WKH XVHU WUXVWV WKH ZRUNVWDWLRQ FRQQHFWHG WR

WKH VPDUW�FDUG UHDGHU WR JLYH LWV QDPH FRUUHFWO\� DVVHUWLQJ WKDW WKH GLVSOD\ LV
D VHFXUH FKDQQHO IURP :_WKH XVHU PD\ UHMHFW RXWUDJHRXV QDPHV� WKRXJK� WKLV
DVVXPSWLRQ LV VWURQJ� VLQFH WKH XVHU JHWV QR UHDO JXDUDQWHH RI WKH ZRUNVWDWLRQ
V
LGHQWLW\�

�� ) EHOLHYHV IUHVK�I7
E
J
.
b�

E

�� WKH nOH VHUYHU EHOLHYHV LQ WKH WLPHOLQHVV RI WKH FHU�

WLnHG WLPHVWDPS� %
V VLJQDWXUH FRQYLQFHV ) RI WKH YDOLGLW\ RI 7
E
� HYHQ WKRXJK &

GRHV QRW KDYH D FORFN� EHFDXVH % LV WUXVWHG QRW WR VLJQ IXWXUH WLPHVWDPSV�

��� 7KH SURWRFRO DQDO\]HG

7KH SURWRFRO SUHVHQWHG KHUH DFKLHYHV WKH VDPH SURSHUWLHV DV WKH RQH IRU XOWLPDWH
VPDUW�FDUGV� QDPHO\�

8 EHOLHYHV
2Z�:� : EHOLHYHV

,Z�8� ) EHOLHYHV
.G��8

7KLV DPRXQWV WR PXWXDO DXWKHQWLFDWLRQ DQG GHOHJDWLRQ� +RZHYHU� VWURQJHU DVVXPS�
WLRQV DUH UHTXLUHG KHUH� SDUWLFXODUO\ IRU WKH nUVW FRQFOXVLRQ�

7KH PHVVDJHV DQG WKH GHGXFWLRQV FDQ EH H[SODLQHG WKXV�

�� : � &�
2Z�: RQ /

U

7KH ZRUNVWDWLRQ QDPHV LWVHOI DQG LWV GLVSOD\�

�� & � 8 � : � EHOLHYHV
2Z�:� & .FX�8 RQ 2

F

7KH FDUG SDVVHV WKH ZRUNVWDWLRQ
V PHVVDJH RQ WR WKH XVHU� ,W DOVR SURYLGHV D RQH�
WLPH SDG .

FX
� 1RWLFH WKDW WKH XVHU KDV QR DVVXUDQFH WKDW WKH QDPHG ZRUNVWDWLRQ

LV DFWXDOO\ WKH ZRUNVWDWLRQ LQ IURQW RI KLP� +RZHYHU� KH FDQ EH VXUH WKDW KH LV
GHOHJDWLQJ DXWKRULW\ RQO\ WR WKH PDFKLQH QDPHG� 7KH XVHU VLPSO\ WUXVWV WKH
ZRUNVWDWLRQ WR JLYH LWV QDPH FRUUHFWO\� 7KXV� ZH KDYH�

8 EHOLHYHV
2Z�:



��

�� 8 � &� I ,Z�8� �.��: FRQWUROV
.��8�� & .FX�8J

.FX

7KH XVHU HQWHUV KLV 3,1� 7KH 3,1 LV QRW HQWHUHG GLUHFWO\� LQVWHDG� WKH XVHU W\SHV D
VHTXHQFH RI NH\V ZKLFK PRGLI\ WKH GLVSOD\HG YDOXH.

FX
XQWLO WKH 3,1 LV GLVSOD\HG�

7KXV� WKH XVHU DVVHUWV WKDW KH LV DW WKH NH\ERDUG� DQG JLYHV MXULVGLFWLRQ WR WKH
ZRUNVWDWLRQ RYHU WKH FKRLFH RI D NH\� 7KH NH\ .

FX
DSSHDUV LQVLGH WKH PHVVDJH

DV SURRI RI WLPHOLQHVV� �,Q DQ LPSOHPHQWDWLRQ� WKH XVH RI .
FX

DV D RQH�WLPH SDG
VXpFHV DV SURRI RI WLPHOLQHVV��

�� & � : � I8 EHOLHYHV
,Z�8� I7

E
J
.
b�

E

J
.
b�

F

$V LQ WKH SUHYLRXV SURWRFRO� WKH VPDUW�FDUG FRPPXQLFDWHV WR WKH ZRUNVWDWLRQ
WKDW WKH XVHU EHOLHYHV KH LV DW WKH NH\ERDUG� 7KH FHUWLnHG WLPHVWDPS� ZKLFK
PD\ KDYH EHHQ REWDLQHG YLD : � LV LQFOXGHG DV SURRI RI WLPHOLQHVV�

�� 6 � : � I .F��&� �;��& FRQWUROV 8 EHOLHYHV ;�� 7 ��

V
J
.
b�

V

7KH FHUWLnFDWLRQ DXWKRULW\ SURYLGHV WKH VPDUW�FDUG
V SXEOLF NH\ WR WKH ZRUNVWD�
WLRQ DQG FHUWLnHV WKDW WKH VPDUW�FDUG LV DOORZHG WR WUDQVPLW WKH XVHU
V EHOLHIV� $W
WKLV SRLQW WKH ZRUNVWDWLRQ FDQ LQWHUSUHW WKH SUHYLRXV PHVVDJH� $V LQ WKH SUHYLRXV
SURWRFRO� WKH XVHU KDV DXWKHQWLFDWHG WR WKH ZRUNVWDWLRQ�

: EHOLHYHV
,Z�8

�� & � ) � I8 EHOLHYHV : FRQWUROV
.
G��8� I7

E
J
.
b�

E

J
.
b�

F

,Q WKLV GHOHJDWLRQ FHUWLnFDWH� WKH VPDUW�FDUG DVVHUWV WKDW WKH XVHU KDV GHOHJDWHG
WR WKH ZRUNVWDWLRQ� LW VD\V WKDW WKH XVHU EHOLHYHV WKDW WKH ZRUNVWDWLRQ KDV MXULV�
GLFWLRQ RYHU VHWWLQJ .

G
DV KLV GHOHJDWLRQ NH\� 7KH FHUWLnFDWH LQFOXGHV I7

E
J
.
b�

E

DV SURRI RI WLPHOLQHVV�

�� : � ) � I .
G��8� I7

E
J
.
b�

E

J
.
b�

Z

7KH ZRUNVWDWLRQ DVVHUWV WKDW .
G
LV D GHOHJDWLRQ NH\ IRU 8 �

�� 6 � ) � I.Z��:� 7
V
J
.
b�
V

� I�.��8 FRQWUROV : FRQWUROV
.��8�� 7 �

V
J
.
b�
V

�

I .F��&� �;��& FRQWUROV 8 EHOLHYHV ;�� 7 ��

V
J
.
b�

V

7KH FHUWLnFDWLRQ DXWKRULW\ SURYLGHV WKH SXEOLF NH\V RI WKH VPDUW�FDUG DQG WKH
ZRUNVWDWLRQ� ,W FHUWLnHV WKDW WKH XVHU FDQ GHOHJDWH WR WKLV ZRUNVWDWLRQ� DQG
WKDW WKH VPDUW�FDUG LV DOORZHG WR WUDQVPLW WKH XVHU
V EHOLHIV� 8VLQJ WKH SUHYLRXV
PHVVDJHV� ZH REWDLQ WKH GHVLUHG GHOHJDWLRQ UHVXOW�

) EHOLHYHV
.G��8

,W LV QRW VWULFWO\ QHFHVVDU\ WR LQFOXGH WKH NH\ .
G
LQ WKH GHOHJDWLRQ FHUWLnFDWH� DV ZH

KDYH� +RZHYHU� WKH PHQWLRQ RI WKH NH\ PDNHV LW VLPSOH IRU WKH ZRUNVWDWLRQ WR UHQRXQFH
GHOHJDWHG SRZHUV ZKHQ WKH\ DUH QR ORQJHU QHHGHG� E\ IRUJHWWLQJ WKH PDWFKLQJ VHFUHW
NH\ .b�

G
� 7KXV� WKH XVHU LV SURWHFWHG DJDLQVW IXWXUH FRPSURPLVH RI WKH ZRUNVWDWLRQ�

HYHQ LI WKH GHOHJDWLRQ FHUWLnFDWH KDV D ORQJ OLIHWLPH�



��

$V XVXDO� WKH QXPEHU RI PHVVDJHV FDQ EH UHGXFHG E\ FDFKLQJ FRPPRQO\ XVHG FHUWLn�
FDWHV� )XUWKHUPRUH� WKH VPDUW�FDUG QHHG SHUIRUP RQO\ RQH VLJQLQJ RSHUDWLRQ� DQG WKLV
FDQ EH GRQH ZKLOH WKH XVHU HQWHUV KLV 3,1� +HQFH WKH FDUG QHHG QRW EH SDUWLFXODUO\
IDVW� 7KH WRWDO FRPSOH[LW\ RI WKH SURWRFRO KDV LQFUHDVHG VOLJKWO\� EXW WKH GHPDQGV RQ
WKH VPDUW�FDUG KDYH GHFUHDVHG� 7KLV SURWRFRO� RU VLPLODU RQHV� PD\ ZHOO EH SUDFWLFDO�

� $ SURWRFRO ZLWK WUXVWHG DJHQWV

$Q DOWHUQDWLYH DSSURDFK WR UHGXFLQJ WKH GHPDQGV RQ WKH VPDUW�FDUG LV EDVHG RQ WKH
XVH RI WUXVWHG DJHQWV� :H GLVFXVV WKLV VROXWLRQ KHUH�

��� 7UXVWHG DJHQWV

$Q RQ�OLQH WUXVWHG DJHQW FDQ UHOLHYH WKH VPDUW�FDUG IURP WKH HODERUDWH ULWXDOV RI JHQ�
HUDWLQJ WLPHVWDPSV DQG YHULI\LQJ FHUWLnFDWHV� $V WKLV WUXVWHG DJHQW FDQ FKHFN WKDW
: LV D VXLWDEOH ZRUNVWDWLRQ IRU 8 � WKLV EXUGHQ LV UHPRYHG IURP SULQFLSDOV VXFK DV
) � 0RUHRYHU� D WUXVWHG DJHQW VLPSOLnHV WKH SURFHVV RI UHYRFDWLRQ IRU D FRPSURPLVHG
ZRUNVWDWLRQ_D WUXVWHG DJHQW PD\ EH D FRQYHQLHQW SODFH IRU D ZRUNVWDWLRQ EODFN OLVW�
7KH ZRUNVWDWLRQ DQG WKH WUXVWHG DJHQWV FDQ FKHFN RQ RQH DQRWKHU�

$V ZH HQYLVLRQ WKHP� WKHVH WUXVWHG DJHQWV DUH GHGLFDWHG� SK\VLFDOO\ SURWHFWHG PD�
FKLQHV� 7KHUH ZRXOG EH D ODUJH QXPEHU RI WUXVWHG DJHQWV ZLGHO\ GLVSHUVHG� (DFK
WUXVWHG DJHQW DVVLVWV D FRPPXQLW\ RI XVHUV XQGHU D VLQJOH GRPDLQ RU PDQDJHPHQW�
$Q\ VXFK DUUDQJHPHQW UHGXFHV DYDLODELOLW\ �ZKHQ DOO UHSOLFDV DUH GRZQ RU LQDFFHVVLEOH�
WKH XVHU FDQQRW ZRUN� DQG OHVVHQV VHFXULW\ �VLQFH WKH DJHQWV DUH DQ DWWUDFWLYH WDUJHW
IRU DWWDFNV��

,I WKH VPDUW�FDUG FDQ H[HFXWH RQO\ WKH '(6 DOJRULWKP >�@� WKHQ WKH WUXVWHG DJHQW ZLOO
JHW DFFHVV WR WKH XVHU
V SULYDWH NH\ GXULQJ WKH ORJLQ SURFHVV� ,W FDQ VWLOO EH DUUDQJHG
WKDW FRPSURPLVH RI D WUXVWHG DJHQW ZLOO QRW SHUPLW WKH LPSHUVRQDWLRQ RI DOO XVHUV ZKR
WUXVW LW_RQO\ RI WKRVH ZKR XVH LW ZKLOH LW LV FRPSURPLVHG�

,I WKH VPDUW�FDUG FDQ SHUIRUP WKH 56$ VLJQLQJ RSHUDWLRQ� D SURWRFRO FDQ EH REWDLQHG
ZKHUHE\ WKH WUXVWHG DJHQW FDQQRW LPSHUVRQDWH WKH XVHU� 7KH FRPSURPLVH RI D WUXVWHG
DJHQW GRHV QRW GHVWUR\ VHFXULW\ SHU VH� ,Q WKH VROXWLRQ H[SORUHG LQ WKH UHVW RI WKLV
VHFWLRQ� WKH VPDUW�FDUG ZLOO VLJQ DQ\WKLQJ WKH ZRUNVWDWLRQ JLYHV LW� EXW QR RQH ZLOO
EHOLHYH DQ\WKLQJ VLJQHG E\ WKH VPDUW�FDUG ZLWKRXW D FHUWLnFDWH IURP D VXLWDEOH WUXVWHG
DJHQW� $V LQ WKH SUHYLRXV SURWRFRO� WKH XVHU REWDLQV QR UHDO JXDUDQWHH RI WKH LGHQWLW\
RI WKH ZRUNVWDWLRQ� VLQFH WKH FDUG FDQQRW GHFU\SW� +RZHYHU� WKH XVHU FDQ EH VXUH WKDW
KLV DXWKRULW\ LV QRW GHOHJDWHG LQDSSURSULDWHO\� EHFDXVH RI WKH FKHFN SHUIRUPHG E\ WKH
WUXVWHG DJHQW�
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��� 1RWDWLRQ DQG DVVXPSWLRQV

/HW $ EH D WUXVWHG DJHQW� .
D
KLV SXEOLF NH\� DQG 7

D
D WLPHVWDPS KH JHQHUDWHV�

7KH PRVW LPSRUWDQW QHZ DVVXPSWLRQV DUH�

�� 6 EHOLHYHV �.�:��$ FRQWUROV : EHOLHYHV
.��8��

6 EHOLHYHV �.�:��$ FRQWUROV 8 FRQWUROV : FRQWUROV
.��8�� WKH FHUWLnFD�

WLRQ DXWKRULW\ EHOLHYHV WKDW WKH XVHU LV LQ WKH GRPDLQ RI WKH WUXVWHG DJHQW $� WKH
IRUPXODV UHSUHVHQW FRQVHTXHQFHV RI WKLV EHOLHI�

�� $ EHOLHYHV �.��8 FRQWUROV : FRQWUROV
.��8�� WKH WUXVWHG DJHQW $ EHOLHYHV

WKDW 8 FDQ GHOHJDWH WR : �

:H WUHDW $ DV GLmHUHQW IURP %� WKH WUXVWHG WLPH SURYLGHU� DOWKRXJK $ DQG % FRXOG
REYLRXVO\ EH LPSOHPHQWHG E\ D VLQJOH QRGH�

��� 7KH SURWRFRO DQDO\]HG

0DQ\ RI WKH PHVVDJHV DUH LGHQWLFDO WR WKRVH RI WKH SUHYLRXV SURWRFRO� :H GLVFXVV RQO\
WKH FKDQJHV�

�� : � $� I .
G��8� 7

Z
J
.
b�
Z

7KH ZRUNVWDWLRQ DVVHUWV WKDW .
G
LV D GHOHJDWLRQ NH\ IRU 8 �

�� 6 � $� I.Z��:� 7
V
J
.
b�

V

7KH WUXVWHG DJHQW FRQVXOWV D FHUWLnFDWH WKDW FRQWDLQV : 
V NH\�

�� : � &�
2Z�: RQ /U

�� & � 8 � : � EHOLHYHV
2Z�:� & .FX�8 RQ 2

F

�� 8 � &� I ,Z�8� �.��: FRQWUROV
.��8�� & .FX�8J

.FX

�� & � : � I8 EHOLHYHV
,Z�8� I7

E
J
.
b�

E

J
.
b�

F

�� $� ) � I: EHOLHYHV
.G��8� 8 FRQWUROV : FRQWUROV

.G��8� 7
D
J
.
b�
D

7KH WUXVWHG DJHQW FKHFNV WKDW WKH ZRUNVWDWLRQ LV D UHDVRQDEOH PDFKLQH IRU WKH
XVHU WR WUXVW� ,W VLJQV D FHUWLnFDWH WR WKDW HmHFW� LQFOXGLQJ WKH GHOHJDWLRQ NH\
IRU WKH VXEVHTXHQW VHVVLRQ� 7KH WUXVWHG DJHQW VWDWHV WKDW : KDV FKRVHQ .

G
� DQG

WKDW 8 FDQ OHW : XVH .
G
DV D GHOHJDWLRQ NH\�

�� & � ) � I8 EHOLHYHV : FRQWUROV
.
G��8� I7

E
J
.
b�

E

J
.
b�

F

7KH nOH VHUYHU FKHFNV WKDW YDOXHV RI 8 DQG : PDWFK WKRVH LQ WKH SUHYLRXV
PHVVDJH� 7KLV FKHFN HQVXUHV WKDW ERWK WKH XVHU DQG WKH WUXVWHG DJHQW UHIHU WR
WKH VDPH ZRUNVWDWLRQ�
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�� 6 � ) � I.D��$� 7 �

V
J
.
b�
V

I�.�:��$ FRQWUROV : EHOLHYHV
.��8��

�.�:��$ FRQWUROV 8 FRQWUROV : FRQWUROV
.��8�� 7 ��

V
J
.
b�

V

I .F��&� �;��& FRQWUROV 8 EHOLHYHV ;�� 7 ���

V
J
.
b�
V

7KH nOH VHUYHU REWDLQV FHUWLnFDWHV IRU $ DQG &�

7KH UHVXOW LV WKH XVXDO RQH� PXWXDO DXWKHQWLFDWLRQ DQG GHOHJDWLRQ�

� &RQFOXVLRQV

$XWKHQWLFDWLRQ SURWRFROV WKDW XVH VPDUW�FDUGV DUH D VLJQLnFDQW LPSURYHPHQW RYHU WKRVH
WKDW XVH VLPSOH SDVVZRUGV� :H KDYH GHVFULEHG D IHZ VPDUW�FDUG SURWRFROV DQG WKH
JXDUDQWHHV WKH\ RmHU� :H IHHO WKDW WKH XVH RI D IRUPDOLVP KDV KHOSHG XV HOXFLGDWH DQG
FRPSDUH VRPH RI WKH VXEWOH WUXVW UHODWLRQV WKDW XQGHUOLH WKHVH SURWRFROV�

$ WUDGH�Rm LV LQHYLWDEOH� EHWZHHQ WKH WUXVW WKDW WKH XVHU QHHGV WR SODFH LQ WKH HQYL�
URQPHQW� DQG WKH SRZHU� FRVW� DQG VL]H RI KLV VPDUW�FDUG� (DFK RI WKH SURWRFROV_DQG
WKHUH DUH RWKHUV_KDV LWV RZQ SUREOHPV DQG DGGUHVVHV VSHFLnF WKUHDWV� ZLWK VSHFLnF
WHFKQRORJLFDO UHTXLUHPHQWV�

$FNQRZOHGJHPHQWV

-LP 6D[H LQYHQWHG WKH PHWKRG IRU HQWHULQJ D 3,1 E\ PRGLI\LQJ D QRQFH ZLWK D VHULHV
RI C�
 DQG CQH[WGLJLW
 RSHUDWLRQV� 'RURWK\ 'HQQLQJ DQG 5RJHU 1HHGKDP UHDG GUDIWV
RI WKLV SDSHU� &\QWKLD +LEEDUG SURYLGHG FRPPHQWV RQ WKH SUHVHQWDWLRQ�

5HIHUHQFHV

>�@ 0� $EDGL� 0� %XUURZV� %� /DPSVRQ� DQG *� 3ORWNLQ� $ &DOFXOXV IRU $FFHVV
&RQWURO LQ 'LVWULEXWHG 6\VWHPV� 7R DSSHDU LQ WKH SURFHHGLQJV RI &5<372 
��
�6SULQJHU�9HUODJ /HFWXUH 1RWHV LQ &RPSXWHU 6FLHQFH�� 6DQWD %DUEDUD� $XJXVW
����� $OVR DSSHDUHG DV 65& 5HVHDUFK 5HSRUW ��� )HEUXDU\ �����

>�@ 0� $EDGL DQG 0� 7XWWOH� $ 6HPDQWLFV IRU D /RJLF RI $XWKHQWLFDWLRQ� 3URFHHGLQJV
RI WKH 7HQWK $QQXDO $&0 6\PSRVLXP RQ 3ULQFLSOHV RI 'LVWULEXWHG &RPSXWLQJ�
0RQWUHDO� $XJXVW ����� SS� ���^����

>�@ 0� %XUURZV� 0� $EDGL� DQG 5�0� 1HHGKDP� $ /RJLF RI $XWKHQWLFDWLRQ� 3URFHHG�
LQJV RI WKH 5R\DO 6RFLHW\ RI /RQGRQ $ 9RO� ���� ����� SS� ���^���� $ SUHOLPLQDU\
YHUVLRQ DSSHDUHG DV 'LJLWDO (TXLSPHQW &RUSRUDWLRQ 6\VWHPV 5HVHDUFK &HQWHU
UHSRUW 1R� ��� )HEUXDU\ �����



��

>�@ &&,77� &&,77 %OXH %RRN� 5HFRPPHQGDWLRQ ;���� DQG ,62 ������� 7KH
'LUHFWRU\�$XWKHQWLFDWLRQ )UDPHZRUN� *HQHYD� 0DUFK �����

>�@ '� &KDXP DQG ,� 6FKDXP�XOOHU�%LFKO� HGLWRUV� 6PDUW &DUG ����� 7KH )XWXUH RI
,& &DUGV� 3URFHHGLQJV RI WKH ,),3 :* ���� ,QWHUQDWLRQDO &RQIHUHQFH RQ 6PDUW
&DUG ����� 7KH )XWXUH RI ,& &DUGV� /D[HQEXUJ� $XVWULD� 2FWREHU� ����� 1RUWK�
+ROODQG� $PVWHUGDP� �����

>�@ 1DWLRQDO %XUHDX RI 6WDQGDUGV� 'DWD (QFU\SWLRQ 6WDQGDUG� )HG� ,QIRUP� 3URFHVV�
LQJ 6WDQGDUGV 3XE� ��� :DVKLQJWRQ '&� -DQXDU\ �����

>�@ :� 'LpH DQG 0� +HOOPDQ� 1HZ 'LUHFWLRQV LQ &U\SWRJUDSK\� ,((( 7UDQVDFWLRQV
RQ ,QIRUPDWLRQ 7KHRU\ ,7���� 1R� �� 1RYHPEHU ����� SS� ���^����

>�@ 0� *DVVHU� $� *ROGVWHLQ� &� .DXIPDQ� %� /DPSVRQ� 7KH 'LJLWDO 'LVWULEXWHG 6\V�
WHP 6HFXULW\ $UFKLWHFWXUH� 3URFHHGLQJV RI WKH ���� 1DWLRQDO &RPSXWHU 6HFXULW\
&RQIHUHQFH� %DOWLPRUH� 2FWREHU ����� SS� ��������

>�@ 8� )HLJH� $� )LDW� $� 6KDPLU� =HUR .QRZOHGJH 3URRIV RI ,GHQWLW\� 3URFHHGLQJV RI
WKH 1LQHWHHQWK $QQXDO $&0 6\PSRVLXP RQ 7KHRU\ RI &RPSXWLQJ� 1HZ <RUN�
0D\ ����� SS� ���^����

>��@ 0� *DVVHU� (� 0F'HUPRWW� $Q $UFKLWHFWXUH IRU 3UDFWLFDO 'HOHJDWLRQ LQ D 'LV�
WULEXWHG 6\VWHP� 3URFHHGLQJV RI WKH ���� ,((( 6\PSRVLXP RQ 6HFXULW\ DQG 3UL�
YDF\� 2DNODQG� 0D\ ����� SS� ��^���

>��@ &�$�5� +RDUH� $Q $[LRPDWLF %DVLV IRU &RPSXWHU 3URJUDPPLQJ� &$&0 9RO� ���
1R� ��� 2FWREHU ����� SS� ���^����

>��@ %� /DPSVRQ� 0� $EDGL� 0� %XUURZV� DQG (� :REEHU� $XWKHQWLFDWLRQ LQ 'LV�
WULEXWHG 6\VWHPV� 7KHRU\ DQG 3UDFWLFH� 3URFHHGLQJV RI WKH 7KLUWHHQWK 6\PSRVLXP
RQ 2SHUDWLQJ 6\VWHP 3ULQFLSOHV� 3DFLnF *URYH� 2FWREHU ����� SS� ���^����

>��@ 6�3� 0LOOHU� &� 1HXPDQ� -�,� 6FKLOOHU� DQG -�+� 6DOW]HU� .HUEHURV $XWKHQWLFDWLRQ
DQG $XWKRUL]DWLRQ 6\VWHP� 3URMHFW $WKHQD 7HFKQLFDO 3ODQ 6HFWLRQ (����� 0,7�
-XO\ �����

>��@ 5�0� 1HHGKDP DQG 0�'� 6FKURHGHU� 8VLQJ (QFU\SWLRQ IRU $XWKHQWLFDWLRQ LQ
/DUJH 1HWZRUNV RI &RPSXWHUV� &$&0 9RO� ��� 1R� ��� 'HFHPEHU ����� SS� ���^
����

>��@ 5�/� 5LYHVW� $� 6KDPLU� DQG /� $GOHPDQ� $ 0HWKRG IRU 2EWDLQLQJ 'LJLWDO 6LJ�
QDWXUHV DQG 3XEOLF�NH\ &U\SWRV\VWHPV� &$&0 9RO� ��� 1R� �� )HEUXDU\ �����
SS� ��������
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$SSHQGL[� 7KH ORJLF

,Q WKH DQDO\VLV RI VPDUW�FDUG SURWRFROV� ZH DSSO\ D ORJLF RI DXWKHQWLFDWLRQ� 7KH QR�
WDWLRQ LV DV JLYHQ LQ 6HFWLRQ �� KHUH ZH JLYH D IHZ RI WKH PDLQ UXOHV RI LQIHUHQFH DQG
EULHo\ H[SODLQ KRZ WR XVH WKHP�

7KH ORJLF LV SUHVHQWHG LQ >�@� ,W LV GLVFXVVHG IXUWKHU LQ >�@� ZKLFK SURSRVHV D YDULDQW RI
WKH ORJLF DQG GHnQHV D .ULSNH VHPDQWLFV� 7KDW YDULDQW FRXOG EH H[WHQGHG ZLWK FRQ�
VWUXFWV IRU OLQNV DQG WKHQ WKH DQDO\VLV RI WKH VPDUW�FDUG SURWRFROV FRXOG EH WUDQVODWHG�
WKH QHZ DQDO\VLV ZRXOG GLmHU IURP WKH RQH JLYHQ DERYH LQ PDQ\ XQLQWHUHVWLQJ GHWDLOV�
<HW DQRWKHU SRVVLEOH IRUPDOLVP ZRXOG LQFRUSRUDWH DVSHFWV RI WKH ORJLF RI >�� ��@� WKLV
ORJLF FRQVLGHUV OLQNV EXW QRW RWKHU LPSRUWDQW QRWLRQV� VXFK DV WLPH� :H FKRVH WKH ORJLF
RI >�@ EHFDXVH LW ZDV PDWXUH HQRXJK ZKHQ WKLV ZRUN ZDV VWDUWHG� DQG DGHTXDWH IRU WKH
WDVN RI FODULI\LQJ DXWKHQWLFDWLRQ SURWRFROV�

5XOHV RI LQIHUHQFH

:H PDQLSXODWH IRUPXODV RI WKH ORJLF ZLWK UXOHV RI LQIHUHQFH� VXFK DV WKH IROORZLQJ�

q 7KH MXULVGLFWLRQ UXOH UHoHFWV WKDW LI 3 EHOLHYHV WKDW 4 LV DQ DXWKRULW\ RQ ; WKHQ
3 WUXVWV 4 RQ WKH WUXWK RI ;�

3 EHOLHYHV 4 FRQWUROV ;� 3 EHOLHYHV 4 EHOLHYHV ;

3 EHOLHYHV ;

q 7KH SXEOLF�NH\ PHVVDJH�PHDQLQJ UXOH FRQFHUQV WKH LQWHUSUHWDWLRQ RI HQFU\SWHG
PHVVDJHV�

3 EHOLHYHV
.��4� 3 VHHV I;J.b�

3 EHOLHYHV 4 VDLG ;

7KDW LV� LI 3 EHOLHYHV WKDW WKH NH\ . LV 4
V SXEOLF NH\ DQG 3 VHHV ; HQFU\SWHG
XQGHU .
V LQYHUVH� WKHQ 3 EHOLHYHV WKDW 4 RQFH VDLG ;�

q $ VLPLODU PHVVDJH�PHDQLQJ UXOH DSSOLHV WR OLQNV�

3 EHOLHYHV
/�4� 3 VHHV/ ;

3 EHOLHYHV 4 VDLG/ ;

q $ QRQFH�YHULnFDWLRQ UXOH H[SUHVVHV WKH FKHFN WKDW D SDUW RI D PHVVDJH LV UHFHQW�
DQG KHQFH WKDW WKH VHQGHU VWLOO EHOLHYHV LQ WKH PHVVDJH�

3 EHOLHYHV IUHVK�;�� 3 EHOLHYHV 4 VDLG ;

3 EHOLHYHV 4 EHOLHYHV ;



��

7KDW LV� LI 3 EHOLHYHV WKDW ; FRXOG KDYH EHHQ XWWHUHG RQO\ UHFHQWO\ DQG WKDW
4 RQFH VDLG ;� WKHQ 3 EHOLHYHV WKDW 4 KDV VDLG ; UHFHQWO\� DQG KHQFH WKDW 4
EHOLHYHV ;� $ YDULDQW RI WKLV UXOH LV VRPHWLPHV XVHIXO�

3 EHOLHYHV IUHVK�< �� 3 EHOLHYHV 4 VDLG �;� < �

3 EHOLHYHV 4 EHOLHYHV ;

)RU WKH VDNH RI VLPSOLFLW\� ZH XVH WKLV UXOH RQO\ ZKHQ ; LV FOHDUWH[W� WKDW LV� LW
KDV QR VXEIRUPXODV RI WKH IRUP I< J

.
� $ VLPLODU UHPDUN DSSOLHV WR DOO RWKHU UXOHV

WKDW LQWURGXFH WKH EHOLHYHV RSHUDWRU�

q $QRWKHU ZD\ WR JXDUDQWHH WLPHOLQHVV LV E\ XVLQJ WLPHO\ FRPPXQLFDWLRQ OLQNV�

3 EHOLHYHV WLPHO\�/�� 3 EHOLHYHV 4 VDLG
/
;

3 EHOLHYHV 4 EHOLHYHV ;

2Q TXDQWLnHUV LQ GHOHJDWLRQV

'HOHJDWLRQ VWDWHPHQWV XVXDOO\ PHQWLRQ RQH RU PRUH YDULDEOHV� )RU H[DPSOH� WKH XVHU
8 PD\ OHW WKH ZRUNVWDWLRQ : JHQHUDWH DQ DUELWUDU\ GHOHJDWLRQ NH\� :H FDQ H[SUHVV
WKLV DV

8 EHOLHYHV : FRQWUROV
.��8

+HUH WKH NH\ . LV XQLYHUVDOO\ TXDQWLnHG� DQG ZH FDQ PDNH H[SOLFLW WKLV TXDQWLnFDWLRQ
E\ ZULWLQJ

8 EHOLHYHV �.��: FRQWUROV
.��8�

)RU FRPSOH[ GHOHJDWLRQ VWDWHPHQWV� LW LV JHQHUDOO\ QHFHVVDU\ WR ZULWH TXDQWLnHUV H[�
SOLFLWO\ LQ RUGHU WR DYRLG DPELJXLWLHV� ,Q VRPH SUHYLRXV ZRUNV RQ WKH ORJLF� WKLV QHHG
ZDV QRW UHFRJQL]HG� DV LQ IDFW LW GLG QRW DULVH� �7KHUH ZHUH QR QHVWHG MXULVGLFWLRQ
VWDWHPHQWV�� 7KLV QHHG GRHV DULVH LQ WKH SURRIV DERYH�

2XU IRUPDO PDQLSXODWLRQ RI TXDQWLnHUV LV TXLWH VWUDLJKWIRUZDUG� $OO ZH XVH LV WKH
DELOLW\ WR LQVWDQWLDWH YDULDEOHV LQ MXULVGLFWLRQ VWDWHPHQWV� DV UHoHFWHG E\ WKH UXOH

3 EHOLHYHV �9� � � � 9Q��4 FRQWUROV ;�

3 EHOLHYHV 4� FRQWUROV ; �

ZKHUH 4� FRQWUROV ; � LV WKH UHVXOW RI VLPXOWDQHRXVO\ LQVWDQWLDWLQJ DOO RI WKH YDULDEOHV
9�� � � � � 9Q LQ 4 FRQWUROV ;�

6LQFH WKLV LV WKH RQO\ UXOH QHHGHG� DOO TXDQWLnHUV FDQ EH UHSODFHG ZLWK FRQMXQFWLRQV� DW
WKH FRVW RI FRQFLVHQHVV� (DFK MXULVGLFWLRQ VWDWHPHQW ZLWK TXDQWLnHUV FDQ EH UHSODFHG
ZLWK WKH FRQMXQFWLRQ RI DOO LWV LQVWDQFHV RI LQWHUHVW�
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3URWRFRO DQDO\VLV

$XWKHQWLFDWLRQ SURWRFROV DUH W\SLFDOO\ GHVFULEHG E\ OLVWLQJ WKHLU PHVVDJHV LQ WKH IRUP

3 � 4 � PHVVDJH

7KLV GHQRWHV WKDW 3 VHQGV WKH PHVVDJH WR4� 2FFDVLRQDOO\� LW LV VWDWHG WKDW WKH PHVVDJH
IROORZV D SDUWLFXODU URXWH� VXFK DV D VHFXUH FKDQQHO�

7KH PHVVDJH LV SUHVHQWHG LQ DQ LQIRUPDO QRWDWLRQ GHVLJQHG WR VXJJHVW WKH ELW�VWULQJ
WKDW D SDUWLFXODU FRQFUHWH LPSOHPHQWDWLRQ ZRXOG XVH� ,Q WKH LQWHUHVW RI IRUPDO DQDO\VLV�
ZH UHZULWH HDFK PHVVDJH DV D ORJLFDO IRUPXOD� )RU LQVWDQFH� WKH SURWRFRO VWHS

$� ) � .
D
RQ OLQN /�

PD\ WHOO ) � ZKR NQRZV WKDW /� LV D VHFXUH FKDQQHO IURP $� WKDW .
D
LV $
V SXEOLF NH\�

7KLV VWHS VKRXOG WKHQ EH LGHDOL]HG DV

$� ) �
.D��$ RQ /�

:H DQQRWDWH LGHDOL]HG SURWRFROV ZLWK ORJLFDO IRUPXODV� PXFK DV LQ D SURRI LQ +RDUH
ORJLF >��@� :H ZULWH IRUPXODV EHIRUH WKH nUVW PHVVDJH DQG DIWHU HDFK PHVVDJH� 7KH
PDLQ UXOHV IRU GHULYLQJ OHJDO DQQRWDWLRQV DUH�

q LI ; KROGV EHIRUH WKH PHVVDJH 3 � 4 � < WKHQ ERWK ; DQG 4 VHHV < KROG
DIWHUZDUGV�

q LI ; KROGV EHIRUH WKH PHVVDJH 3 � 4 � < RQ / WKHQ ERWK ; DQG 4 VHHV/ <
KROG DIWHUZDUGV�

q LI < FDQ EH GHULYHG IURP ; E\ WKH ORJLFDO SRVWXODWHV WKHQ < KROGV ZKHQHYHU ;
KROGV�

$Q DQQRWDWLRQ RI D SURWRFRO LV OLNH D VHTXHQFH RI FRPPHQWV DERXW WKH EHOLHIV RI SULQ�
FLSDOV DQG ZKDW WKH\ VHH LQ WKH FRXUVH RI DXWKHQWLFDWLRQ� IURP LQLWLDO DVVXPSWLRQV WR
FRQFOXVLRQV�


