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5HXVDELOLW\� RI� H[HFXWDEOHV� LV� DQ� LQWHJUDO� SDUW� LQ� WKH
GHVLJQ�DQG�LPSOHPHQWDWLRQ�RI�PHVVDJH�SDVVLQJ�SURJUDPV�
DV� IURP� WKH� VDPH� H[HFXWDEOH� FRPSRQHQW� D� QXPEHU� RI
LQWHUDFWLQJ� SURFHVVHV� DUH� VSDZQHG�� ,Q� SUDFWLFH�� UHXVH� RI
H[HFXWDEOHV� ZLWKLQ� DQ� DSSOLFDWLRQ� LV� XVXDOO\� DFKLHYHG
ZKHQ�SURFHVVHV�H[HFXWH�ZLWKLQ�D�VSHFLILF�UHJXODU�WRSRORJ\
DQG�ZLWKLQ�D� VSHFLILF�PHVVDJH�SDVVLQJ� HQYLURQPHQW� �H�J�
390��03,���:H� SURSRVH� WKH� GHVLJQ� DQG� LPSOHPHQWDWLRQ
RI� UHXVDEOH� PHVVDJH� SDVVLQJ� FRPSRQHQWV�� ZKLFK� DUH
LQGHSHQGHQW� RI� WKH� WDUJHW� PHVVDJH� SDVVLQJ� HQYLURQPHQW
�03(��DQG�PD\�EH�XVHG�LQ�DQ\�WRSRORJ\��ZKHWKHU�UHJXODU�
SDUWLDOO\� UHJXODU� RU� LUUHJXODU��:H� GHILQH� YLUWXDO� SURFHVV
FRPPXQLFDWLRQ� LQWHUIDFHV� LQGHSHQGHQW� RI� DQ\� WRSRORJ\�
3URFHVV� WRSRORJLHV� DUH� HVWDEOLVKHG� E\� DVVRFLDWLQJ
FRPSDWLEOH�FRPPXQLFDWLRQ�LQWHUIDFHV�

��� ,QWURGXFWLRQ

,Q� VHTXHQWLDO� SURJUDPPLQJ� UHXVH� RI� FRPSRQHQWV� LV
FRQVLGHUHG�DV�XVLQJ�DOUHDG\�GHYHORSHG� VRIWZDUH� DUWHIDFWV
LQ� IXWXUH� DSSOLFDWLRQV�� %XW� LQ� SDUDOOHO� SURJUDPPLQJ
UHXVDELOLW\� LV� DQ� LQWHJUDO� SDUW� RI� WKH� GHVLJQ� DQG
LPSOHPHQWDWLRQ� RI� D� VLQJOH� SDUDOOHO� SURJUDP�� ,W� LV� YHU\
FRPPRQ� DQG� PDQ\� WLPHV� GHVLUDEOH� IRU� SURFHVVHV� WR� EH
VSDZQHG�IURP�WKH�VDPH�H[HFXWDEOH��7KLV�LV�FHUWDLQO\�WUXH
LQ� PHVVDJH� SDVVLQJ� SURJUDPPLQJ�� ZKHUH� WKH� 630'
PRGHO� LV� WKH� H[WUHPH� FDVH�� LQ� ZKLFK� DOO� SURFHVVHV� DUH
VSDZQHG�E\� WKH� VDPH� H[HFXWDEOH� FRPSRQHQW��7KH� WDVN� D
GHVLJQHU�RI�D�PHVVDJH�SDVVLQJ�SURJUDP�IDFHV�LV�WR�H[SUHVV
LQ� D� VLQJOH� FRPSRQHQW� WKH� DSSURSULDWH� LQWHUDFWLRQV� RI� DOO
WKH�SURFHVVHV��ZKLFK�ZLOO�EH�VSDZQHG�IURP�LW��FRQVLGHULQJ
DOO� WKHLU� SRVVLEOH� SRVLWLRQV� LQ� WKH� WRSRORJ\� DQG
DGGLWLRQDOO\��IRU�DQ\�VL]H�RI�WKH�WRSRORJ\��7KHQ�WKH�GHVLJQ
KDV� WR� EH� LPSOHPHQWHG� XVLQJ� D� PHVVDJH� SDVVLQJ
HQYLURQPHQW��VXFK�DV�390�>�@�RU�03,�>�@�RU�3DUL[�>��@�

3URFHVV�WRSRORJLHV�LQ�PHVVDJH�SDVVLQJ�DSSOLFDWLRQV�DUH
LPSOLFLWO\� VSHFLILHG�� EXW� H[SOLFLWO\� SURJUDPPHG� ZLWKLQ
FRPSRQHQWV�� 7RSRORJLHV� DUH� IRUPHG� E\� FRQVLGHULQJ
SURFHVVHV�DV�QRGHV�DQG�FRPPXQLFDWLRQV�FKDQQHOV�EHWZHHQ
SURFHVVHV� DV� DUFV�� &RPPXQLFDWLRQ� FKDQQHOV�� L�H�� WKH
SDVVLQJ� RI� PHVVDJHV� IURP� RQH� SURFHVV� WR� DQRWKHU�� LQ

SRLQW�WR�SRLQW�FRPPXQLFDWLRQ�DUH�H[SUHVVHG�E\� V\PPHWULF
FDOOV�RI�VHQG�DQG�UHFHLYH�RSHUDWLRQV�LQ�WZR�SURFHVVHV��(DFK
RI� WKH� VHQG� RU� UHFHLYH� RSHUDWLRQV� LQ� RQH� SURFHVV� KDV� DV
SDUDPHWHU� WKH� LGHQWLILHU� RI� WKH� RWKHU� SURFHVV� �H�J�� WLG� LQ
390� DQG� UDQN� LQ� 03,��� 2WKHU� SDUDPHWHUV�� ZKLFK� DUH
FRPPRQ�LQ�ERWK�VLGHV��LQFOXGH�DQ�LQWHJHU�YDOXH�WDJJLQJ�WKH
PHVVDJH� DQG� DQ� LPSOLFLW� RU� H[SOLFLW� FRQWH[W�� 3URFHVV
WRSRORJLHV� DUH� LPSOLFLWO\� VSHFLILHG� E\� VXFK� SDLUV� RI
V\PPHWULF� FDOOV�� EXW� PXVW� EH� H[SOLFLWO\� SURJUDPPHG� E\
PDQLSXODWLQJ�SURFHVV�LGHQWLILHUV�LQ�WKH�FDOOV��,I�WKH�WRSRORJ\
LV� UHJXODU�� H�J�� D� JULG� RU� D� ULQJ�� WKH� GHVLJQHU� GHYHORSV
IXQFWLRQV�� ZKLFK� WDNH� D� SURFHVV� LGHQWLILHU� DQG� UHWXUQ� WKH
LGHQWLILHUV�RI�LWV�FRPPXQLFDWLQJ�SURFHVVHV��7KHVH�IXQFWLRQV
DUH�XVXDOO\�SDUDPHWHULVHG�WR�UHWXUQ�WKH�LGHQWLILHUV�SURFHVVHV
LQ�DQ\�VL]H�RI�WKH�UHJXODU�WRSRORJ\�

7KHUH�DUH�WKUHH�SUREOHPV�ZLWK�WKLV�DSSURDFK��7KH�ILUVW�LV
WKDW�WKH�LPSOHPHQWDWLRQ�HIIRUW�GRHV�QRW�RQO\�GHSHQG�RQ�WKH
DSSOLFDWLRQ�GHVLJQ��EXW�DOVR�RQ� WKH� WDUJHW�0HVVDJH�3DVVLQJ
(QYLURQPHQW� �03(��� VXFK� DV� 390� DQG�03,�� (DFK�03(
UHTXLUHV� GLIIHUHQW� LPSOHPHQWDWLRQ� WHFKQLTXHV� IRU
SURJUDPPLQJ� WKH� VDPH� GHVLJQ�� EHFDXVH� RI� WKH� SURFHVV
PDQDJHPHQW�PRGHOV� WKH\�DVVXPH��(DFK�03(�LV�VXLWHG�IRU
VSHFLILF� W\SHV�RI� SURFHVV� WRSRORJLHV�� WKRVH�EHLQJ� FORVHU� WR
LWV�SURFHVV�PDQDJHPHQW�PRGHO��)RU�H[DPSOH��390�IDYRXUV
WUHH�DQG�03,� ULQJ�RU�JULG� WRSRORJLHV��7RSRORJLHV�QRW�ZHOO
VXLWHG� WR� DQ� 03(� PD\� FHUWDLQO\� EH� LPSOHPHQWHG�� EXW
UHTXLUH� PRUH� FRPSOH[� SURJUDPPLQJ�� $GGLWLRQDO� HIIRUW� LV
UHTXLUHG�IRU�SDUDPHWHUL]LQJ�WRSRORJLHV�QRW�ZHOO�VXLWHG�WR�D
SDUWLFXODU�03(�>����������@�

7KH�VHFRQG�SUREOHP�LV�WKDW�WKLV�DSSURDFK�LV�RQO\�VXLWDEOH
IRU� UHJXODU� WRSRORJLHV�� 7KHUH� DUH� PDQ\� WRSRORJLHV�� ZKLFK
DUH�QRW�JOREDOO\�UHJXODU�EXW�RQO\�SDUWLDOO\�RU�ORFDOO\�UHJXODU
RU� HYHQ� DOWRJHWKHU� LUUHJXODU�� ,Q� VXFK� FDVHV�� JHQHUDO
IXQFWLRQV� UHWXUQLQJ� WKH� LGHQWLILHUV� RI� WKH� FRPPXQLFDWLQJ
SURFHVVHV� FDQQRW� EH� GHULYHG� DQG� FRQVHTXHQWO\� DG� KRF
SURJUDPPLQJ�PHWKRGV�DUH�XVHG�

7KH� WKLUG�SUREOHP� LV� WKDW�SURJUDPPLQJ� FRPPXQLFDWLRQ
FKDQQHOV� EDVHG� RQ� V\PPHWULF� FDOOV� RI� VHQG� DQG� UHFHLYH
RSHUDWLRQV� ZKLFK� GLUHFWO\� XVH� VSHFLILF� SURFHVV� LGHQWLILHUV
OLPLW� WKH� UHXVH� RI� FRPSRQHQWV�� DV� WKH� SURFHVVHV� VSDZQHG
IURP�WKHP�PD\�RSHUDWH�RQO\�ZLWKLQ�VSHFLILF�WRSRORJLHV�

,Q�WKLV�SDSHU�ZH�SUHVHQW�WKH�GHVLJQ�RI�UHXVDEOH�PHVVDJH
SDVVLQJ� FRPSRQHQWV�� ZKLFK� DUH� LQGHSHQGHQW� RI� WKH� WDUJHW
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03(�DQG�PD\�EH�XVHG� LQ�DQ\� WRSRORJ\��ZKHWKHU� UHJXODU�
SDUWLDOO\� UHJXODU� RU� LUUHJXODU��:H� GHILQH� JHQHULF� SURFHVV
FRPPXQLFDWLRQ� LQWHUIDFHV� LQGHSHQGHQW� RI� DQ\� WRSRORJ\�
ZKLFK� SURFHVVHV� XVH� LQ� WKH� SDUDPHWHUV� RI� SRLQW�WR�SRLQW
DQG�JURXS�RSHUDWLRQV��:H�HVWDEOLVK�SURFHVV�WRSRORJLHV�E\
DVVRFLDWLQJ�FRPSDWLEOH�FRPPXQLFDWLRQ�LQWHUIDFHV�

7KLV� SDSHU� LV� VWUXFWXUHG� DV� IROORZV�� ,Q� VHFWLRQ� �� ZH
SUHVHQW� WKH� UHTXLUHPHQWV� IRU� JHQHULF� SRLQW�WR�SRLQW
SURFHVV� LQWHUIDFHV� DQG� GHPRQVWUDWH� WKHLU� XVH� LQ
FRQVWUXFWLQJ� UHJXODU�� SDUWLDOO\� UHJXODU� RU� LUUHJXODU
DSSOLFDWLRQV�� ,Q� VHFWLRQ� �� ZH� GHVLJQ� RSHQ� SURFHVV
LQWHUIDFHV� IRU� SRLQW�WR�SRLQW�� DV� ZHOO� DV� IRU� JURXS
FRPPXQLFDWLRQ� DQG� EDUULHU� V\QFKURQLVDWLRQ�� ,Q� VHFWLRQ� �
ZH� LPSOHPHQW� UHXVDEOH� FRPSRQHQWV�� ,Q� VHFWLRQ� �� ZH
RXWOLQH� WKH� FRPSRVLWLRQ� RI� UHXVDEOH� FRPSRQHQWV� LQ� WKH
(QVHPEOH�PHWKRGRORJ\� >��� ��� ��� �@��)LQDOO\�� LQ� VHFWLRQ��
ZH�SUHVHQW�RXU�FRQFOXVLRQV�DQG�SODQV�IRU�IXWXUH�ZRUN�

���3URFHVV�FRPPXQLFDWLRQ�LQWHUIDFHV�DQG
SURFHVV�WRSRORJLHV

7KH� SK\VLFDO� DQDORJ\� WR� WKH� UHXVDEOH� FRPSRQHQWV� ZH
WU\� WR� FRQVWUXFW� LV� PDQXIDFWXULQJ� RI� FRPSRQHQWV�� ZKLFK
DUH� DVVHPEOHG� RU� FRPSRVHG� WR� PDNH� GLIIHUHQW� SURGXFWV�
$QRWKHU� DQDORJ\� LV� /HJR� WR\� FRPSRQHQWV�� LQ� ZKLFK� WKH
VDPH�SLHFHV�DUH�XVHG�WR�PDNH�GLIIHUHQW�FRQVWUXFWLRQV��7KH
UHDVRQ� IRU� EHLQJ� DEOH� WR� UHXVH� VXFK� FRPSRQHQWV� LV� WKH
GHVLJQ� RI� WKHLU� LQWHUIDFHV�� ZKLFK� SHUPLWV� FRPSRQHQWV� WR
EH�SOXJJHG�WRJHWKHU��2XU�REMHFWLYH�LV�WR�EH�DEOH�WR�VSHFLI\
VXFK� LQWHUIDFHV� IRU� SURFHVVHV� LQ� D� PHVVDJH� SDVVLQJ
HQYLURQPHQW�� /HW� XV� H[DPLQH� WKH� UHTXLUHPHQWV� IRU� VXFK
SURFHVV�LQWHUIDFHV�LQ�SRLQW�WR�SRLQW�FRPPXQLFDWLRQ�

�����3URFHVV�LQWHUIDFH�W\SHV�IRU�SRLQW�WR�SRLQW
FRPPXQLFDWLRQV

:H� PD\� FRQVLGHU� SRLQW�WR�SRLQW� FRPPXQLFDWLRQ
LQWHUIDFHV� DV� FRQVLVWLQJ� RI� D� QXPEHU� RI� DEVWUDFW
FRPPXQLFDWLRQ� SRUWV�� WKURXJK� ZKLFK� PHVVDJHV� PD\� EH
VHQW�DQG�UHFHLYHG��:H�PD\�GLVWLQJXLVK�WZR�PDLQ�W\SHV�RI
LQWHUIDFHV� GHSHQGLQJ� RQ� WKH� ZD\� WKHVH� SRUWV� DUH� UHODWHG
DQG�PDQDJHG�
)L[HG� QXPEHU� RI� SRUWV�� 7KLV� LV� WKH� VLPSOHVW� LQWHUIDFH
W\SH� DQG� KDV� WKH� VDPH� QXPEHU� RI� SRUWV� LQ� DOO� SURFHVVHV�
7\SLFDO� H[DPSOH� LV� WKH� LQWHUIDFH� RI� SURFHVVHV� LQ� D� ULQJ
WRSRORJ\�� ZKHUH� DOO� SURFHVVHV� KDYH� WZR� VXFK� LQWHUIDFH
W\SHV� IRU� FRQQHFWLQJ� WR� WKH� SUHYLRXV� DQG� QH[W� SURFHVVHV�
HDFK�KDYLQJ�H[DFWO\�RQH�SRUW��ILJXUH����
9DULDEOH� QXPEHU� RI� SRUWV�� $Q� LQWHUIDFH� W\SH� PD\
LQYROYH�D�YDULDEOH�QXPEHU�RI�SRUWV��ZKLFK�DUH�PDQDJHG�LQ
D� VHPDQWLFDOO\� VLPLODU� ZD\�� :H� PD\� GLVWLQJXLVK� WZR
FDVHV�� 7KH� ILUVW� KDV� D� YDULDEOH�� EXW� ERXQGHG� QXPEHU� RI
SRUWV�� 7KH� QXPEHU� RI� SRUWV� LQ� WKLV� FDVH� PD\� EH� DQ\
QXPEHU�ZLWKLQ�D�IL[HG�UDQJH�IURP���RU���XS�WR�DQ\�QXPEHU
1��7KH�LQWHUIDFH�RI�D�SURFHVV�VSDZQHG�IURP�D�FRPSRQHQW
KDYLQJ� VXFK� DQ� LQWHUIDFH� W\SH� KDV� D� QXPEHU� RI� SRUWV

ZLWKLQ�WKH�VSHFLILHG�UDQJH��7\SLFDO�H[DPSOH�LV�WKH�LQWHUIDFH
RI�SURFHVVHV�LV�LQ�D�JULG�WRSRORJ\��ZKHUH�DOO�SURFHVVHV�KDYH
IRXU�VXFK�LQWHUIDFH�W\SHV�� IRU�1RUWK��6RXWK��(DVW�DQG�:HVW
HDFK�KDYLQJ�HLWKHU�QRQH�RU�RQH�SRUW��ILJXUH����GHSHQGLQJ�RQ
LWV�SRVLWLRQ�RQ�WKH�JULG�

7KH� VHFRQG� FDVH� RI� D� YDULDEOH� QXPEHU� RI� SRUWV� KDV� DQ
XQERXQGHG� QXPEHU� RI� SRUWV�� 7KH� QXPEHU� RI� SRUWV� LQ� WKLV
FDVH�PD\� EH� DQ\� QXPEHU� IURP� �� RU� �� XS� WR� DQ\� QXPEHU�
,QWHUIDFH� SURFHVVHV� VSDZQHG� IURP� D� FRPSRQHQW� KDYLQJ
VXFK� LQWHUIDFH� W\SHV� KDYH� DQ\� QXPEHU� RI� SRUWV�� 7\SLFDO
H[DPSOH� LV� WKH� LQWHUIDFH� RI� D� PDVWHU� SURFHVV�� ZKLFK� PD\
KDYH�DQ\�QXPEHU�RI�VODYH�SURFHVVHV��ILJXUH����

%RXQGHG�UDQJH�������
8QERXQGHG�UDQJH������

)L[HG����

)LJ�����7KH�WKUHH�SURFHVV�LQWHUIDFH�W\SHV�H[HPSOLILHG
LQ�FRPSRQHQWV�XVHG�LQ�UHJXODU�WRSRORJLHV

�����([DPSOHV�RI�SDUWLDOO\�UHJXODU�RU�LUUHJXODU
WRSRORJLHV

7KH�WKUHH�SURFHVV�LQWHUIDFH�W\SHV�KDYH�DOUHDG\�EHHQ�XVHG
LQ�H[DPSOHV��ILJ�����RI�UHJXODU�WRSRORJLHV��/HW�XV�QRZ�JLYH
VRPH� H[DPSOHV� RI� SURFHVVHV� KDYLQJ� WKH� VDPH� WKUHH
LQWHUIDFH�W\SHV�DQG�FRQVWUXFW�ORFDOO\�RU�SDUWLDOO\�UHJXODU�DQG
LUUHJXODU�WRSRORJLHV�

�/RFDOO\� RU� SDUWLDOO\� UHJXODU� WRSRORJLHV�� 7KHUH� DUH
WRSRORJLHV�� ZKLFK� DUH� QRW� JOREDOO\� UHJXODU�� EXW� FRQWDLQ
QHYHUWKHOHVV� UHJXODU� WRSRORJLHV�� :H� GHPRQVWUDWH� VXFK� D
WRSRORJ\� E\� WKH� DSSOLFDWLRQ� *HW� 0D[LPXP�� 7KH
UHTXLUHPHQW� LV� VLPSOH�� 6HOHFWRU� SURFHVVHV� JHW� DQ� LQWHJHU
SDUDPHWHU�DQG�UHTXLUH�WKH�PD[LPXP�RI�WKHVH�LQWHJHUV�

:H� GHVLJQ� WKH� IROORZLQJ� VROXWLRQ�� FDOOHG� 6HOHFWRU�
6HUYHUV�LQ�5LQJ�� 6HOHFWRUV� DUH� FRQQHFWHG� DV� FOLHQW
SURFHVVHV� WR� VRPH� DVVRFLDWHG� 6HUYHU� SURFHVVHV�� (DFK
6HOHFWRU� VHQGV� LWV� LQWHJHU� SDUDPHWHU� YLD� LWV� VLQJOH� SRUW� RI
LQWHUIDFH�W\SH�2XW��W\SH�IL[HG�WR����WR�LWV�DVVRFLDWHG�6HUYHU
DQG�� HYHQWXDOO\�� UHFHLYHV� WKH� UHTXLUHG� PD[LPXP� YLD� LWV
VLQJOH�SRUW�RI� LQWHUIDFH� W\SH� ,Q��IL[HG� WR���� IURP� WKH� VDPH
6HUYHU�� 6HUYHUV� UHFHLYH� LQWHJHU� YDOXHV� YLD� WKHLU� &LQ� SRUWV
�XQERXQGHG� W\SH�� IURP� WKHLU� FOLHQW� 6HOHFWRUV� DQG� ILQG� WKH
ORFDO�PD[LPXP��6HUYHUV�DUH�FRQQHFWHG�LQ�D�ULQJ��7KH\�ILQG
WKH�JOREDO�PD[LPXP�E\�VHQGLQJ�YLD�3RXW�SRUW� �IL[HG� WR���
WKHLU� FXUUHQW� PD[LPXP� WR� WKHLU� QH[W� QHLJKERXU� 6HUYHU� LQ



WKH�ULQJ�� UHFHLYLQJ�YLD�3LQ�SRUW� �IL[HG� WR����D�YDOXH� IURP
WKHLU�SUHYLRXV�6HUYHU�QHLJKERXU��FRPSDULQJ�DQG�VHOHFWLQJ
WKH� PD[LPXP� RI� WKHVH� WZR� YDOXHV�� 6HUYHUV� UHSHDW� WKH
VHQG�UHFHLYH�VHOHFW�F\FOH�0���WLPHV��ZKHUH�0�LV� WKH�VL]H
RI�WKH�ULQJ��)LQDOO\��6HUYHUV�VHQG�WKH�JOREDO�PD[LPXP�YLD
&RXW�SRUWV��XQERXQGHG��WR�WKHLU�FOLHQW�6HOHFWRU�SURFHVVHV�
7KH� WRSRORJ\�RU�SURFHVV�FRPPXQLFDWLRQ�JUDSK� �3&*��RI
WKH�GHVLJQ�LV�GHSLFWHG�LQ�ILJ���

1RWH� WKDW�6HUYHU�SURFHVVHV�KDYH�SRUWV�RI� WZR� W\SHV�RI
LQWHUIDFHV�� 3LQ� DQG� 3RXW� DUH� IL[HG� WR� �� DQG� DUH� XVHG� WR
FRQVWUXFW� WKH� ULQJ� RI� 6HUYHUV�� DQG� &LQ� DQG� &RXW� RI� WKH
XQERXQGHG� YDULDEOH� W\SH�� XVHG� WR� FRQVWUXFW� WKH
FOLHQW�VHUYHU� WRSRORJLHV� ZLWK� 6HOHFWRUV�� 7KH� GHVLJQ� LV
SDUWLDOO\�UHJXODU��DV�HDFK�6HUYHU�LV�DVVRFLDWHG�ZLWK�LWV�RZQ
6HOHFWRUV�E\�D� UHJXODU� VHUYHU�FOLHQW� WRSRORJ\�DQG�6HUYHUV
DUH�DVVRFLDWHG�LQ�D�UHJXODU�ULQJ�WRSRORJ\�

)LJ�����7KH�6HOHFWRU�DQG�6HUYHU�LQ�D�ULQJ�GHVLJQ

:H� PD\� DGG� WR� WKH� GHVLJQ� PRUH� 6HOHFWRUV� WR� DQ\
6HUYHU� E\� VFDOLQJ� WKH� 6HUYHU¶V� LQWHUIDFH� DFFRUGLQJO\� DQG
VHWWLQJ� WKH� DSSURSULDWH� FKDQQHOV��:H�PD\� DOVR� DGG�PRUH
6HUYHUV� LQ� WKH� ULQJ�� ,PSOHPHQWLQJ� UHXVDEOH� FRPSRQHQWV
IRU�WKLV�W\SH�RI�WRSRORJ\�LQYROYHV�WKH�SUREOHPV�ZH�QRWHG
LQ�WKH�LQWURGXFWLRQ�
,UUHJXODU� WRSRORJLHV�� 7KHUH� DUH� DOVR� WRSRORJLHV�� ZKLFK
DUH� FRPSOHWHO\� LUUHJXODU�� )RU� H[DPSOH�� FRQVLGHU� DQ
LPSOHPHQWDWLRQ� RI� D� 3'(� VROXWLRQ� E\� PHVVDJH� SDVVLQJ�
EXW�SDUWLWLRQLQJ�GDWD�LQWR�LUUHJXODU�EORFNV��ILJ������SRVVLEO\
IRU�ORDG�EDODQFLQJ�
7KH� SURFHVV� WRSRORJ\� REWDLQHG� E\� DOORFDWLQJ� WKHVH
LUUHJXODU� EORFNV� WR� SURFHVVHV� LV� LWVHOI� LUUHJXODU� �ILJ�� ���
7KLV� W\SH� RI� WRSRORJ\� LV� YHU\� GLIILFXOW� WR� LPSOHPHQW�
&HUWDLQO\� WKHUH� DUH� QRW� JHQHUDO� PHWKRGRORJLHV� IRU
FRQVWUXFWLQJ� UHXVDEOH� H[HFXWDEOHV� LQ� LUUHJXODU� RI
WRSRORJLHV�
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)LJ�����,UUHJXODU�SDUWLWLRQ�DQG�FRPSRQHQW
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)LJ�����,UUHJXODU�WRSRORJ\�ZLWK�VL[�SURFHVVHV

,Q�WKLV�VHFWLRQ�ZH�KDYH�GHPRQVWUDWHG�WKDW��DW�OHDVW�DW�WKH
GHVLJQ� OHYHO�� ZH� PD\� FRQVWUXFW� SURFHVV� WRSRORJLHV� ZLWK
WKUHH�JHQHULF�LQWHUIDFH�W\SHV��,Q�WKH�VHTXHO�ZH�ZLOO�SUHVHQW
WKH�LPSOHPHQWDWLRQ�RI�WKHVH�LQWHUIDFHV�DQG�WKH�FRQVWUXFWLRQ
RI�UHXVDEOH�FRPSRQHQWV�

$� WRSRORJ\� LV� WKHQ� FRPSRVHG� LQ� WKUHH� VLPSOH� VWHSV�
VSDZQ� SURFHVVHV�� VFDOH� WKHLU� LQWHUIDFH� LI� QHFHVVDU\� DQG
VSHFLI\� FRPPXQLFDWLRQ� FKDQQHOV� E\� VHWWLQJ� SRUW
LQIRUPDWLRQ�

��� ,PSOHPHQWDWLRQ�RI�RSHQ�SURFHVV�LQWHUIDFHV

,Q� WKLV� VHFWLRQ� ZH� LPSOHPHQW� RSHQ� SURFHVV� LQWHUIDFHV
�23,�� IRU� SRLQW�WR�SRLQW� DV� ZHOO� DV� IRU� FROOHFWLYH
FRPPXQLFDWLRQV�� 7KH� LPSOHPHQWDWLRQ� ZLOO� EH� RQ� WRS� RI
VSHFLILF�03(V�DQG�LQ�VSLWH�RI� WKHLU�V\QWDFWLF�DQG�VHPDQWLF
GLIIHUHQFHV�WKH�23,V�PD\�EH�DSSOLHG�WR�DQ\�03(�



�����3RLQW�WR�SRLQW�FRPPXQLFDWLRQV

7KH�QRWLRQ�RI�D�SRUW�LV�QRW�H[SOLFLW�LQ�PHVVDJH�SDVVLQJ
LQWHUIDFHV�� EXW� LPSOLFLW� EHFDXVH� VHQG� DQG� UHFHLYH
RSHUDWLRQV� XVH� SURFHVV� LGHQWLILHUV� DV� SDUDPHWHUV
LGHQWLI\LQJ� WKH� UHFHLYHU� DQG� UHVSHFWLYHO\� WKH� VHQGHU
SURFHVV�� 7KH� QRWLRQ� RI� D� FRPPXQLFDWLRQ� FKDQQHO� LV� DOVR
FRQFHSWXDO� DQG� UHIHUV� WR� WKH� SDVVLQJ� RI� D� PHVVDJH� IURP
RQH� SURFHVV� WR� DQRWKHU�� DV� GHWHUPLQHG� E\� WKH� V\PPHWULF
VHQG�UHFHLYH�FDOOV�

6LQJOH�SRUW�DQG�DUUD\V�RI�VLPLODU�SRUWV��:H�ILUVW�PDNH
WKH� QRWLRQV� RI� SRUW� DQG� FRPPXQLFDWLRQ� FKDQQHO� H[SOLFLW�
:H� FRQVLGHU� D� SRUW� DV� EHLQJ� D� VWUXFWXUH� ZKLFK� KROGV
LQIRUPDWLRQ� RI� WKH� UHFLSLHQW� RU� WKH� VHQGHU� SURFHVV�� XVHG
UHVSHFWLYHO\� E\� VHQG� DQG� UHFHLYH� RSHUDWLRQV�� ,Q� 390���
IRU� H[DPSOH�� D� SRUW� ZRXOG� EH� GHILQHG� DV� D� VWUXFWXUH
VWUXFW�SRUW ^LQW�WLG��PVJWDJ�`��ZKLFK�KROGV
SDLUV� RI� �WLG�� PVJWDJ�� WKH� SDUDPHWHUV� GHQRWLQJ� PHVVDJH
GHVWLQDWLRQ� LQ� VHQG� DQG� UHVSHFWLYHO\�� RULJLQ� LQ� UHFHLYH
RSHUDWLRQV��$�FKDQQHO�EHWZHHQ�WZR�SRUWV�S��DQG�S��H[LVWV
LI� �� WKH\� EHORQJ� WR� SURFHVVHV� WLG�� DQG� WLG�� UHVSHFWLYHO\�
WKH\�KDYH�D�FRPPRQ�PVJWDJ��DQG�WKH�WLG�RI�S��LV�WLG��DQG
WKH� WLG� RI� S�� LV� WLG�� �L�H�� S��PVJWDJ S��PVJWDJ� A
S��WLG WLG��A�S��WLG WLG����$�SRUW�LQ�390����DV�ZHOO�DV�LQ
03,� ZRXOG� KDYH� DQ� H[WUD� ILHOG� IRU� WKH� FRQWH[W� RI� WKH
PHVVDJH� �FRPPXQLFDWRU� LQ�03,�� DQG� D� FKDQQHO� EHWZHHQ
WZR�SRUWV�ZRXOG�DGGLWLRQDOO\�UHTXLUH�WKDW�WKH�SRUWV�KDYH�D
FRPPRQ�FRQWH[W�

3RUWV�RI�WKH�VDPH�W\SH��VXFK�DV�WKH�&LQ�DQG�&RXW�SRUWV
RI�6HUYHU��IRUP�DUUD\V��WKH�QXPEHU�RI�ZKLFK�LV�D�YDULDEOH
LQ�JHQHUDO�DQG�KDV�WR�EH�G\QDPLFDOO\�DOORFDWHG��:H�GHILQH
WKH�VWUXFWXUH
VWUXFW�SRUWBW\SH

^LQW�SRUWFRXQW��SRUWBVWUXFW�
SRUW�`
ZKLFK�LV�D�KHDGHU�HOHPHQW�ZLWK�WZR�ILHOGV��RQH�IRU�KROGLQJ
WKH�DFWXDO�QXPEHU�RI�SRUWV��SRUWFRXQW��DQG�D�SRLQWHU�WR�WKH
DFWXDO�DUUD\�RI�SRUWV�RI�WKH�SURFHVV�WR�ZKLFK�LW�EHORQJV�
1RWH�WKDW�WKH�DERYH�GHFODUDWLRQ�LV�LQGHSHQGHQW�RI�DQ\
VSHFLILF�PHVVDJH�SDVVLQJ�LQWHUIDFH��7KH�GLIIHUHQFHV�DUH
KLGGHQ�LQ�WKH�GHFODUDWLRQ�RI�D�VLQJOH�SRUW�

6WUXFWXUH� RI� 3RUWV� DQG� LWV� XVH� LQ� SRLQW�WR�SRLQW
FRPPXQLFDWLRQ�URXWLQHV��)LQDOO\�ZH�GHILQH�WKH�FRPSOHWH
LQWHUIDFH�DV�DQ�DUUD\�RI�SRUWBW\SHV�DV
VWUXFW�
SRUWBW\SH�,QWHUIDFH�

6XFK�SRUWBW\SHV�DUH�DVVRFLDWHG�ZLWK�WKH�LQWHUIDFH�W\SHV
RI�FRPSRQHQWV��H�J��3LQ��3RXW��&LQ��&RXW�RI�6HUYHU�DQG�,Q�
2XW�RI�6HOHFWRU�

,Q� WKH� ERG\� RI� WKH� FRPSRQHQWV� DOO� VHQG� DQG� UHFHLYH
RSHUDWLRQV� LQ� SURFHVVHV� UHIHU� WR� SRUWV�� LGHQWLILHG� E\� WKH
DSSURSULDWH�SRUW� W\SH�DQG� WKH�SRUW� LQGH[�ZLWKLQ� WKH� W\SH�
,Q� 390� IRU� H[DPSOH�� WLG� DQG� PVJWDJ� SDUDPHWHUV� RI
SYPBVHQG�DQG�SYPBUHFY�URXWLQHV�VKRXOG�UHIHU� WR� WLG�DQG
PVJWDJ�RI�D�SRUW�3�RI� W\SH�7�� L�H�� ,QWHUIDFH>7@�SRUW>3@�WLG
DQG� ,QWHUIDFH>7@�SRUW>3@�PVJWDJ�� UHVSHFWLYHO\�
$OWHUQDWLYHO\��ZH�PD\�KLGH�SYPBVHQG�DQG�SYPBUHFY�FDOOV

ZLWKLQ� ZUDSSHU� URXWLQHV�� L�H�� :VHQG�7�3��� :UHFY�7�3��
ZKHUH�7� LV�DQ� LQGH[� WR�DQ�HOHPHQW�RI� ,QWHUIDFH� DQG�3� DQG
LQGH[� RI� D� SRUW� ZLWKLQ� WKLV� HOHPHQW��:LWK� WKLV� FRQYHQWLRQ
VHQGLQJ� WR� WKH� L
WK� SRUW� RI� &RXW� PD\� EH� ZULWWHQ� DV
:VHQG�&RXW�L��

:H� KDYH� DFKLHYHG� GHYHORSLQJ� PHVVDJH� SDVVLQJ� FRGH
ZLWKRXW�UHIHUULQJ�H[SOLFLWO\�WR�SURFHVVHV��EXW�WR�SRUWV��3RUWV
DUH�YLUWXDO�DW�FRPSLOH�WLPH�DV�WKH\�GR�QRW�KDYH�DQ\�YDOXHV�
$OVR� WKHLU� DFWXDO� QXPEHU� LQ� HDFK� SRUW� W\SH� PD\� EH
XQVSHFLILHG� DW� FRPSLOH� WLPH�� 7KLV� LV� ZKDW� PDNHV� SURFHVV
LQWHUIDFHV� RSHQ� DQG� VFDODEOH� DQG� WKH� FRGH� WKDW� XVHV� VXFK
LQWHUIDFHV� UHXVDEOH�� ,Q� VHFWLRQ� �� ZH� H[SODLQ� KRZ� WKH
QXPEHU�RI�SRUWV�DQG�WKHLU�YDOXHV�DUH�VHW�DW�UXQ�WLPH�

�����&ROOHFWLYH�FRPPXQLFDWLRQV

:H� PD\� DSSO\� WKH� LGHD� RI� GHILQLQJ� SRLQW�WR�SRLQW
FRPPXQLFDWLRQ� SDUDPHWHUV� LQ� D� YLUWXDO� ZD\� WR� FROOHFWLYH
FRPPXQLFDWLRQV�� QDPHO\� EDUULHUV� DQG� JURXSV�� ,Q� WKH� ZD\
ZH� KDYH� JLYHQ� YLUWXDO� QDPHV�� QDPHO\� SRUW� W\SHV�� IRU
VSHFLI\LQJ�WKH�SDUDPHWHUV�RI�SRLQW�WR�SRLQW�FRPPXQLFDWLRQ�
ZH�PD\�DOVR�JLYH�YLUWXDO�QDPHV�WR�EDUULHUV�DQG�JURXSV�

6LQJOH� %DUULHU� RU� *URXS� DQG� LWV� XVH� LQ� FROOHFWLYH
FRPPXQLFDWLRQ�� )RU� D� YLUWXDO� EDUULHU� LQ� 390� ZH� RQO\
QHHG�WKH�VLPSOH�VWUXFWXUH
VWUXFW�EDUULHUBW\SH�^FKDU�
JURXS�`

DQG�IRU�D�JURXS�WKH�VWUXFWXUH
VWUXFW�JURXSBW\SH�^FKDU�
JURXS��LQW�PVJWDJ`

(DFK�SURFHVV�VSDZQHG�IURP�WKH�FRPSRQHQW�ZLOO�EH�DEOH
WR�SDUWLFLSDWH�LQ�D�EDUULHU�RU�JURXS�WKH�DFWXDO�QDPH�RI�ZKLFK
ZLOO�EH�VWRUHG�LQ�
JURXS��7KLV�ZD\�ZH�GLVWLQJXLVK�EHWZHHQ
WKH� IDFW� WKDW� HYHU\� SURFHVV� VSDZQHG� IURP� WKH� VDPH
FRPSRQHQW� VKRXOG� SDUWLFLSDWH� LQ� D� EDUULHU� RU� JURXS�� EXW
HDFK� SURFHVV� PD\� LQ� SULQFLSOH� SDUWLFLSDWH� LQ� D� GLIIHUHQW
EDUULHU� RU� JURXS��7KH� QDPH� RI� WKH� DFWXDO� EDUULHU� RU� JURXS
DQG� WKH�PVJWDJ�PXVW�EH�SURYLGHG�G\QDPLFDOO\�DW� UXQ� WLPH
WLPH��&RQVLGHU�WKH�FDVH�RI�DQ�630'�DSSOLFDWLRQ�ZKHUH�WKH
SURFHVVHV� DUH� VSDZQHG� IURP� WKH� VDPH� FRPSRQHQW� IRUP� D
WUHH�WRSRORJ\�DQG�ZH�UHTXLUH�WKDW�SURFHVVHV�RQ�HDFK�OHYHO�RI
WKH�WUHH�XVH�WKH�VDPH�EDUULHU��7KH�FRPSRQHQW�VSHFLILHV�WKDW
HDFK�SURFHVV�VSDZQHG�IURP�LW�SDUWLFLSDWHV� LQ�D�EDUULHU��EXW
QRW�DQ\�VSHFLILF�EDUULHU�DQG�FHUWDLQO\�QRW� WKH�VDPH�EDUULHU�
,Q� SULQFLSOH�� HDFK� SURFHVV� PD\� SDUWLFLSDWH� LQ� D� GLIIHUHQW
EDUULHU�

�����*HQHUDO�,QWHUIDFH�6WUXFWXUH

7KH�FRPSOHWH�LQWHUIDFH�VWUXFWXUH�LV�GHFODUHG�DV
VWUXFW�
JBW\SH�,QWHUIDFH�

ZKHUH� JBW\SH� LV� D� XQLRQ� VWUXFWXUH� RI� WKH� WKUHH� FDVHV
DERYH
XQLRQ�JBW\SH

^ VWUXFW�SRUWBW\SH�
VWUXFW�EDUULHUBW\SH�
VWUXFW�JURXSBW\SH�`



$OO�EDUULHU�DQG�JURXS�SDUDPHWHUV� RI� FROOHFWLYH� URXWLQH
FDOOV� LQ� WKH� ERG\� RI� WKH� FRPSRQHQWV� ZLOO� UHIHU� WR� WKH
FRUUHVSRQGLQJ� HOHPHQW�RI� WKH� JHQHUDO� LQWHUIDFH� VWUXFWXUH�
(�J��D�390�EURDGFDVW�FDOO�ZLOO�EH
,QIR SYPBEFDVW� ,QWHUIDFH>7@�JURXS�

,QWHUIDFH>7@�PVJWDJ�
DQG�D�EDUULHU�FDOO�ZLOO�EH

,QIR SYPBEDUULHU�,QWHUIDFH>7@�JURXS��FRXQW�

��� ,PSOHPHQWDWLRQ�RI�5HXVDEOH�&RPSRQHQWV

5HXVDEOH� PHVVDJH� SDVVLQJ� FRPSRQHQWV� VKRXOG� RQO\
FRPSXWH� UHVXOWV� DQG� GR� QRW� LQYROYH� DQ\� SURFHVV
PDQDJHPHQW� RU� DVVXPH� DQ\� WRSRORJ\� LQ� ZKLFK� WKH\
RSHUDWH�� ,I�PHVVDJH� SDVVLQJ� URXWLQHV� LQ� WKH� FRGH� XVH� WKH
YLUWXDO�LQWHUIDFH�SRUWV��EDUULHUV�DQG�JURXSV�ZH�FRQVWUXFWHG
LQ�WKH�SUHYLRXV�VHFWLRQ�WKH\�DOUHDG\�KDYH�WKLV�SURSHUW\�

2I�FRXUVH�ZH�PXVW�SDVV�LQIRUPDWLRQ�WR�WKH�LQWHUIDFH�RI
HDFK� SURFHVV� XSRQ� LWV� FUHDWLRQ� WR� HVWDEOLVK� WKH� UHTXLUHG
SURFHVV�WRSRORJ\��:H�DVVXPH�DW�WKLV�VWDJH�WKDW�WKH�SURFHVV
WRSRORJ\� LV� VRPHKRZ� VSHFLILHG� H[WHUQDOO\�� 0DQ\� GHVLJQ
WRROV� VXFK� DV� 7UDSSHU� >��@�� *UDGH� >���@�� ('3(336� >�@�
HWF�� SURYLGH� IHDWXUHV� IRU� VSHFLI\LQJ� SURFHVV� WRSRORJLHV�
:H� DVVXPH� DOVR� WKDW� WKHUH� LV� D� ³ORDGHU´� SURJUDP� ZKLFK
LQWHUSUHWV�VXFK�WRSRORJ\�GHVLJQV�DQG�HVWDEOLVKHV�WKH�DFWXDO
SURFHVV� WRSRORJ\� LQ� WKUHH� VWHSV�� VSDZQV� SURFHVVHV� LQ� WKH
WRSRORJ\��SURYLGHV�WKH�DFWXDO�QXPEHU�RI�SRUWV�RI�HDFK�SRUW
W\SH�RI�HDFK�SURFHVV�DQG�ILQDOO\�SURYLGHV�YDOXHV�WR�SRUWV�
JURXSV�DQG�EDUULHUV�

7KH� DIRUHPHQWLRQHG� GHVLJQ� WRROV� GR� QRW� PDNH� VXFK
FOHDU�GLVWLQFWLRQ�EHWZHHQ�WKH�SURFHVV�DV�LW� ORRNV�IURP�WKH
RXWVLGH� �XVHG� WR� VSHFLI\� WKH� SURFHVV� WRSRORJ\�� DQG� WKH
FRGH�RI�WKH�SURFHVVHV�IURP�LQVLGH��,Q�RWKHU�ZRUGV�WKH\�GR
QRW�XVH�UHXVDEOH�FRPSRQHQWV��,Q�VHFWLRQ���ZH�GHVFULEH�WKH
(QVHPEOH� PHWKRGRORJ\�� ZKLFK� PDNHV� WKLV� GLVWLQFWLRQ
FOHDU��PDNHV�XVH�RI�WKH�UHXVDEOH�FRPSRQHQWV�DQG�PD\�EH
LQWHJUDWHG�LQ�DQ\�RI�WKH�GHVLJQ�WRROV�PHQWLRQHG�EHIRUH�

�����,PSOHPHQWDWLRQ�RI�RSHQ�LQWHUIDFHV

/RRNLQJ� FRPSRQHQWV� IURP� LQVLGH�� ZH� QHHG� WR
LPSOHPHQW�WZR�DVSHFWV�WR�PDNH�WKHP�UHXVDEOH��VHWWLQJ�WKH
QXPEHU�RI�SRUWV�RI�HDFK�LQWHUIDFH�W\SH�DQG�VHW�YDOXHV�IRU
WKH�ILHOGV�RI�SRUWV��EDUULHUV�DQG�JURXSV�
6HWWLQJ�QXPEHU�RI�SRUWV��$V�SURFHVVHV�DUH�VSDZQHG��WKH
DFWXDO�QXPEHU�RI�SRUWV� IRU�HDFK�SRUW� W\SH�PD\�EH�SDVVHG
E\� WKH� ORDGHU� SURJUDPPH� DV� FRPPDQG� OLQH� SDUDPHWHUV�
7KH� ILUVW� SURFHGXUH� SURFHVVHV� FDOO� LV� 0DNH3RUWV�� ZKLFK
UHDGV� WKHVH� SDUDPHWHUV� DQG� DOORFDWHV� VSDFH� IRU� WKH
DSSURSULDWH�QXPEHU�RI�SRUWV�DQG�VHWV�WKH�SRUWFRXQW�ILHOG�WR
WKH�DSSURSULDWH�YDOXH�IRU�HDFK�SRUW�W\SH�LQ�DUUD\�,QWHUIDFH�
6HWWLQJ� ,QWHUIDFH� ZLWK� FRPPXQLFDWLRQ� SDUDPHWHUV�
3URFHVVHV� WKHQ� JHW� WKH� YDOXHV� IRU� WKH� FRPPXQLFDWLRQ
SDUDPHWHUV� IRU� HDFK� SRUW�� 3URFHVVHV� VHW� DFWXDO� YDOXHV� WR
WKHLU�LQWHUIDFH�E\�H[HFXWLQJ�D�URXWLQH��FDOOHG�6HW,QWHUIDFH�
(DFK� 03(� UHTXLUHV� LWV� RZQ� LPSOHPHQWDWLRQ� RI� WKH

6HW,QWHUIDFH� URXWLQH�� ,Q� 03,�� DV� SURFHVV� LGHQWLILFDWLRQ
�UDQN��LV�NQRZQ�DW�FRPSLOH�WLPH��LW�LV�SRVVLEOH�WR�SDVV�LW�LQ
WKHLU� FRPPDQG� OLQH� SDUDPHWHUV�� ,Q� 390�� ZKHUH� SURFHVV
LGHQWLILHUV�WLG�DUH�G\QDPLFDOO\�GHWHUPLQHG��LW�LV�QRW�SRVVLEOH
LQ�JHQHUDO� WR�SDVV� WR�D�SURFHVV�DW� WKH� WLPH�RI� LWV� VSDZQLQJ
WKH� WLGV� RI� LWV� QHLJKERXUV�� DV� WKHVH� PD\� KDYH� QRW� EHHQ
VSDZQHG� \HW�� ,Q� 390� WKH� ³ORDGHU´� SURJUDP� VHQGV
PHVVDJHV� ZLWK� WKH� WLGV� RI� WKH� QHLJKERXULQJ� SURFHVVHV� DV
GDWD�� 6\PPHWULFDOO\�� WKH� 6HW,QWHUIDFH� UHFHLYHV� WKHVH
PHVVDJHV�DQG�XSGDWHV�WKH�LQWHUIDFH�
7KH� 0DLQ� %RG\� RI� 5HXVDEOH� &RPSRQHQWV�� +DYLQJ
FRQVWUXFWHG�DQG�VHW�YDOXHV�WR�WKH�LQWHUIDFH� WKH�FRPSRQHQWV
PD\�SURFHHG�ZLWK�WKH�DSSOLFDWLRQ�FRPSXWDWLRQV��$�FRPPRQ
0DLQ� IRU� DOO� SURJUDP� FRPSRQHQWV�� ZKLFK� PD\� EH� VHHQ
EHORZ� KDV� EHHQ� GHYHORSHG�� 7KH� DSSOLFDWLRQ� FRPSXWDWLRQV
IRU�HDFK�FRPSRQHQW�DUH�FRGHG�LQ�5HDO0DLQ�URXWLQH�

�
�&RPPRQ�0DLQ�IRU�DOO�UHXVDEOH�FRPSRQHQWV�
�
YRLG�PDLQ�DUJF�DUJY��LQW�DUJF��FKDU�

DUJF�
^ 0DNH3RUWV�,QWHUIDFH��

6HW,QWHUIDFH�,QWHUIDFH��
5HDO0DLQ�,QWHUIDFH�DUJF�DUJY��`
7KH�SURJUDPPHU�KDV�RQO\�WR�ZULWH�WKH�5HDO0DLQ�URXWLQH�

�����&RGH�SDUDPHWHULVDWLRQ

6RPHWLPHV� WKH� QXPEHU� RI� PHVVDJHV� VHQW� RU� UHFHLYHG
GHSHQGV� RQ� WKH� VL]H� RI� WKH� WRSRORJ\� �ORFDO� RU� JOREDO�� D
SURFHVV�EHORQJV�WR��)RU�H[DPSOH��IRU�WKH�VHUYHUV�RI�ILJ����WR
RSHUDWH� FRUUHFWO\� WKH\� PXVW� UHSHDW� WKH� VHQG�UHFHLYH�VHOHFW
F\FOH� 0��� WLPHV�� ZKHUH� 0� LV� WKH� VL]H� RI� WKH� ULQJ� WKH\
EHORQJ�WR��7KHVH�SDUDPHWHUV�DUH�QRW�DSSOLFDWLRQ�SDUDPHWHUV�
LQ�WKH�VHQVH�WKDW�WKH\�DUH�QRW�GHPDQGHG�E\�WKH�UHTXLUHPHQWV
RI� WKH� SUREOHP�� 7KH\� DUH� LQWURGXFHG� IURP� WKH� SDUWLFXODU
GHVLJQ�RI�WKH�VROXWLRQ��DQG�IRU�WKLV�UHDVRQ�DUH�FDOOHG�GHVLJQ
SDUDPHWHUV��6LQFH�GHVLJQ�SDUDPHWHUV�GHSHQG�RQ�WKH�GLVFUHWH
WRSRORJ\�VL]H�DUH�DOZD\V�QRQ�QHJDWLYH�LQWHJHUV�DQG�PD\�EH
SDVVHG� DV� FRPPDQG� OLQH� SDUDPHWHUV� WR� WKH� VSDZQHG
SURFHVVHV�� WRJHWKHU� ZLWK� DQ\� DSSOLFDWLRQ� SDUDPHWHUV�� 7KH
ILUVW�DFWLRQ�RI�5HDO0DLQ� URXWLQH� LV� WR� UHDG� WKH�GHVLJQ�DQG
DSSOLFDWLRQ�SDUDPHWHUV�

�����5HXVDEOH�FRPSRQHQWV

:H�KDYH�QRZ�FRPSOHWHG�DOO�WKH�HOHPHQWV�RI�WKH�UHXVDEOH
FRPSRQHQWV�� 7KH� 5HDO0DLQ� RI� WKH� 6HOHFWRU� DQG� 6HUYHU
SURJUDPV�DUH�RXWOLQHG�LQ�ILJ����

)RU� FRQYHQLHQFH�� ZH� KDYH� DEVWUDFWHG� 390� VHQG� DQG
UHFHLYH� URXWLQHV� E\� XVLQJ� VHQG�7�3�:KDW�� DQG
UHVSHFWLYHO\� UHFHLYH�7�3�:KDW��� WR� LQGLFDWH� WKDW
PHVVDJH�:KDW� LV� VHQW� WR�� DQG� UHVSHFWLYHO\�� UHFHLYHG� IURP
SRUW�3�RI�W\SH�7��7KH�VDPH�ZUDSSHU�URXWLQHV�PD\�FDOO�03,
URXWLQHV� LI� WKH� WDUJHW� 03(� LV� 03,�� WKXV� KLGLQJ� DOO
GLIIHUHQFHV� DQG� PDLQWDLQLQJ� RQH� VRXUFH� FRGH� RI
FRPSRQHQWV�IRU�DQ\�03(�



���&RPSRVLQJ�PHVVDJH�SDVVLQJ�DSSOLFDWLRQV

:H� KDYH� XVHG� VXFK� UHXVDEOH� FRPSRQHQWV� LQ� WKH
(QVHPEOH� PHWKRGRORJ\� DQG� LWV� WRROV� IRU� WKH� GHVLJQ� DQG
LPSOHPHQWDWLRQ� RI� PHVVDJH� SDVVLQJ� SURJUDPV
LQGHSHQGHQW� RI� DQ\� PHVVDJH� SDVVLQJ� HQYLURQPHQW�
(QVHPEOH� VSHFLILHV� D� FRPPRQ� VRIWZDUH� DUFKLWHFWXUH�
ZKLFK� LV� GHSLFWHG� LQ� ILJXUH� ��� IRU� DOO� PHVVDJH� SDVVLQJ
SURJUDPV�RQ�DQ\�03(�

$Q� DSSOLFDWLRQ� LQ� (QVHPEOH� LV� DQ� �HQVHPEOH�� RI
UHXVDEOH� H[HFXWDEOH�SURJUDP�FRPSRQHQWV� DQG� RI� D� VFULSW
ZKLFK�VSHFLILHV�WKH�DSSOLFDWLRQ�SURFHVVHV��WR�EH�VSDZQHG
IURP� WKH� UHXVDEOH� SURJUDP� FRPSRQHQWV��� WKHLU� WRSRORJ\
�RU� 3URFHVV� &RPPXQLFDWLRQ� *UDSK�3&*�� DQG� WKH
PDSSLQJ� RI� SURFHVVHV� RQWR� WKH� YLUWXDO� DUFKLWHFWXUH�� 7KH
SURJUDPPHU� VSHFLILHV� WKH� 3&*� DQG� HQFRGHV� WKH� VRXUFH
SURJUDPV� �XVLQJ� DEVWUDFW� FRPPXQLFDWLRQ� URXWLQHV� DV� LQ
����� LQGHSHQGHQW� RI� WKH� WDUJHW� DUFKLWHFWXUH� DQG�03(��%\
FRPSLOLQJ� DQG� OLQNLQJ� ZLWK� WKH� DSSURSULDWH� OLEUDULHV� WKH
UHXVDEOH�H[HFXWDEOHV��ZLWKLQ�WKH�VSHFLILF�DUFKLWHFWXUH�DQG
03(�� DUH� REWDLQHG�� 7KH� SURJUDPPHU� DOVR� VSHFLILHV� WKH
UHVRXUFH� DOORFDWLRQ� �PDSSLQJ� RI� SURFHVVHV� WR� SURFHVVRUV�
GDWD�ILOHV��HWF��

8QLYHUVDO� �ZLWKLQ� DQ� 03(�� WRROV�� 3&*�%XLOGHU�
$QQRWDWRU� DQG� WKH� /RDGHU� SURJUDP�� LQWHUSUHW� WKH� VFULSW
DQG� FRPSRVH� WKH� PHVVDJH� SDVVLQJ� DSSOLFDWLRQ� E\
VSDZQLQJ� DSSOLFDWLRQ� SURFHVVHV� DQG� HVWDEOLVKLQJ� WKHLU
FRPPXQLFDWLRQ� FKDQQHOV� UHOLHYLQJ� WKH� SURJUDPPHU� RI� D
FRPSOH[�WDVN�

(QVHPEOH� KDV� EHHQ� DSSOLHG� >�������@� WR� FRPSRVH
DSSOLFDWLRQV�LQ�390��03,�DQG�3DUL[��WKUHH�YHU\�GLIIHUHQW
03(V�� HDFK� UHTXLULQJ� LWV� RZQ� WHFKQLTXHV� IRU� UHXVDEOH
FRPSRQHQWV� DQG� LWV� RZQ� ORDGHU� SURJUDP�� 8VLQJ� WKH
(QVHPEOH� PHWKRGRORJ\� DSSOLFDWLRQV� PD\� EH� SRUWHG
ZLWKRXW� PXFK� GLIILFXOW\� WR� RWKHU� PHVVDJH� SDVVLQJ

HQYLURQPHQWV� DQG� LQ� FHUWDLQ� FDVHV� DXWRPDWLFDOO\�� 3URFHVV
7RSRORJLHV�RU�3&*V�DUH�HLWKHU�UHSUHVHQWHG�E\�WKH�(QVHPEOH
VFULSW� ODQJXDJH� RU� GLUHFWO\� E\�*U(Q7�� D� VLPSOH� *UDSKLFDO
(QVHPEOH� 7RRO�� GHPRQVWUDWLQJ� WKDW� LW� LV� SRVVLEOH� WR
LQWHJUDWH� WKH� (QVHPEOH�PHWKRGRORJ\� LQ� H[LVWLQJ� JUDSKLFDO
HQYLURQPHQWV� VXSSRUWLQJ� WKH� GHVLJQ�� LPSOHPHQWDWLRQ� DQG
GHEXJJLQJ�RI�PHVVDJH�SDVVLQJ�SURJUDPV�

7KH� (QVHPEOH� VFULSW� GHVFULELQJ� WKH� WRSRORJ\� RI� WKH
GHVLJQ�RI�*HW�PD[LPXP�DSSOLFDWLRQ�LV�VKRZQ�LQ�ILJ�����7KH
ILUVW� VHFWLRQ�RI� WKH� VFULSW� KHDGHG�E\�&RPSRQHQWV� VSHFLILHV
WKH�FRPSRQHQWV�WR�EH�XVHG�DQG�WKHLU� LQWHUIDFH��7KH�VHFRQG
VHFWLRQ� KHDGHG� E\� 3URFHVVHV� VSHFLILHV� WKH� SURFHVVHV� ZLWK
WKH�DSSURSULDWH�QXPEHU�RI�SRUWV�DQG�YDOXHV�IRU�WKHLU�GHVLJQ
SDUDPHWHUV��7KH�WKLUG�VHFWLRQ�KHDGHG�E\�&KDQQHOV�VSHFLILHV
SRUW�DVVRFLDWLRQV��7KH�DSSOLFDWLRQ�SDUDPHWHUV�DUH�VSHFLILHG
XQGHU�D�VHSDUDWH�VHFWLRQ�

7R� GHPRQVWUDWH� WKH� UHXVDELOLW\� RI� WKH� FRPSRQHQWV� ZH
JLYH� DQRWKHU� GHVLJQ� WR� WKH� VDPH� SUREOHP� �ILJ�� ���� :H
PRGLI\� WKH� WRSRORJ\� LQWR� D� WUHH�� 6HUYHU>�@� DQG� 6HUYHU>�@
KDYH� WKH� VDPH�FOLHQWV�DV� LQ� WKH�SUHYLRXV�GHVLJQ��6HUYHU>�@
QRZ� KDV� 6HOHFWRU>�@� DV� LWV� FOLHQW� EXW� DOVR� 6HUYHU>�@� DQG
6HUYHU>�@�� FRQQHFWHG� WKURXJK� WKHLU� 3LQ� DQG� 3RXW� SRUWV�
6HUYHU>�@� KDV� QR� FRQQHFWLRQV� WR� LWV� 3LQ� DQG� 3RXW� SRUWV�
6HYHU>�@�DQG�6HUYHU>�@�UHFHLYH�YDOXHV�IURP�WKHLU�FOLHQWV�DQG
ILQG�WKHLU�ORFDO�PD[LPXP��WKH\�VHQG�WKHLU�ORFDO�PD[LPD�WR
WKHLU� 3RXW� SRUW�� ZKLFK� LV� FRQQHFWHG� WR� D� &LQ� SRUW� RI
6HUYHU>�@��6HUYHU>�@�ILQGV�WKH�JOREDO�PD[LPXP��DQG�DV�LW�LV
QRW� FRQQHFWHG� LQ� D� ULQJ�� LW� GRHV� QRW� SHUIRUP� DQ\� VHQG�
UHFHLYH�VHOHFW�F\FOH�RYHU�LWV�3LQ�DQG�3RXW�SRUWV��LW�VHQGV�WKH
JOREDO� PD[LPXP� WR� LWV� FOLHQWV�� 7KH� WZR� 6HUYHU� FOLHQWV
UHFHLYH�DQG�VHOHFW�WKH�JOREDO�PD[LPXP�DQG�VHQG�LW�WR�WKHLU
6HOHFWRU�FOLHQWV�

)XUWKHU� LQIRUPDWLRQ�RQ�(QVHPEOH�PD\�EH� IRXQG�RQ� WKH
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:H�KDYH�GHVLJQHG�DQG�LPSOHPHQWHG�UHXVDEOH�PHVVDJH
SDVVLQJ� FRPSRQHQWV�� ZKLFK� GR� QRW� UHO\� RQ� DQ\� VSHFLILF
WRSRORJ\�� 7KH� UHXVDEOH� FRPSRQHQWV� KDYH� RSHQ� DQG
VFDODEOH� LQWHUIDFHV�� ZKLFK� PD\� EH� XVHG� WR� FRPSRVH� DQG
VFDOH� DQ\� WRSRORJ\�� EH� LW� UHJXODU�� LUUHJXODU� RU� ORFDOO\
UHJXODU�

:H� KDYH� GHPRQVWUDWHG� WKHLU� UHXVDELOLW\� ZLWKLQ� WKH
(QVHPEOH�PHWKRGRORJ\� E\� LPSOHPHQWLQJ� WZR� GHVLJQV� RI
WKH�*HW�0D[LPXP�SUREOHP��ZKLFK�UHXVH�WKH�6HOHFWRU�DQG
6HUYHU� FRPSRQHQWV�� LW� ZDV� VXIILFLHQW� WR� FKDQJH� RQO\� WKH
WRSRORJ\�RI�WKH�DSSOLFDWLRQ�

7KH� UHXVDEOH� FRPSRQHQWV� DQG� WKH� (QVHPEOH
DUFKLWHFWXUH�PD\� EH� LQWHJUDWHG� LQWR� DQ\� WRROV� VXSSRUWLQJ
WKH� GHVLJQ�� LPSOHPHQWDWLRQ� DQG� GHEXJJLQJ� RI� PHVVDJH
SDVVLQJ�DSSOLFDWLRQV�
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