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7ZR�PDMRU�FKDOOHQJHV� IRU� WKH�RSHUDWLRQ�RI�PRELOH� DJHQW
V\VWHPV�LQ�D�JOREDO�QHWZRUNLQJ�HQYLURQPHQW�DUH�WKH�WDVNV
RI� SURYLGLQJ� DQ� HIILFLHQW� LQIUDVWUXFWXUH� IRU� UHPRWH� LQWHU�
DJHQW�FRPPXQLFDWLRQ�DQG�RI�ORFDWLQJ�DJHQWV�GXULQJ�WKHLU
UHPRWH� H[HFXWLRQ�� 7KH� SRWHQWLDO� SDUWQHUV� RI� D� PRELOH
DJHQW� IRUP� DQ� RYHUZKHOPLQJO\� ODUJH� SRSXODWLRQ� WKDW� LV
FRQVWDQWO\�IOXFWXDWLQJ�DV�LQGLYLGXDO�DJHQWV�PRYH�EHWZHHQ
GLIIHUHQW� ORFDWLRQV� LQ� SXUVXLW� RI� WKHLU� WDVNV�
&RPPXQLFDWLRQ� SDWWHUQV� UDQJH� IURP� VLPSOH� WZR�SDUW\
H[FKDQJHV� WR� ORQJ� ODVWLQJ� FRRUGLQDWLRQ� F\FOHV� DPRQJ
VL]DEOH� DJHQW� JURXSV�� :KLOH� DGHTXDWH� IRU� WKH� VLPSOHU
FDVHV��FRQYHQWLRQDO�PHVVDJLQJ�DQG�GLUHFWRU\�PHFKDQLVPV
IDLO� WR� VFDOH� XS� WR� WKH� UHTXLUHPHQWV� RI� HQVXULQJ
FRQVLVWHQF\� DQG� PXWXDO� ORFDWLRQ� DPRQJ� PDQ\� KLJKO\
DJLOH� SDUWLHV� DV� GHPDQGHG� E\� PRUH� FRPSOH[� DJHQW
FRQILJXUDWLRQV�� ,Q� WKLV�SDSHU�ZH�SUHVHQW� DQ�DSSURDFK� WR
WKH� UHPRWH� FRRUGLQDWLRQ�RI� G\QDPLF�DJHQW� JURXSV� EDVHG
RQ� WKH�,3�PXOWLFDVW�PRGHO��%\�G\QDPLFDOO\�DVVRFLDWLQJ�D
PXOWLFDVW� DGGUHVV� ZLWK� DQ� DJHQW� JURXS� ZH� JDLQ� D� FRVW�
HIILFLHQW� PHDQV� RI� FRPPXQLFDWLRQ� WKDW� FDQ� EH� HDVLO\
DGDSWHG�WR�G\QDPLF�FKDQJHV�LQ�ORFDWLRQ�DQG�PHPEHUVKLS�

7KH�PRELOH�DJHQWV�SDUDGLJP�RI�GLVWULEXWHG�SURFHVVLQJ
UHOLHV� RQ� VPDOO� VRIWZDUH� XQLWV�� QDPHG� PRELOH� DJHQWV�� WR
WUDYHUVH�JOREDO�GDWD�QHWZRUNV� DQG�PHHW�ZLWK� LQIRUPDWLRQ
SURYLGHUV�RU�RWKHU�DJHQWV�DW�FHUWDLQ�ORFDWLRQV��RIWHQ�FDOOHG
DJHQW� PHHWLQJ� SRLQWV� �$03V��� $� PRELOH� DJHQW
HQFDSVXODWHV� D� VHW� RI� DSSOLFDWLRQ� VSHFLILF� FRGH� DQG� VWDWH
YDULDEOHV�WKDW�HQDEOH�LW�WR�FDUU\�RXW�DQ�DVVLJQHG�WDVN��H�J�
SUHVHOHFWLRQ� RI� GDWD� IURP� D� GDWDEDVH�� DXWRQRPRXVO\
WKURXJK� ORFDO� FRPPXQLFDWLRQ� ZLWK� WKH� RWKHU� HQWLWLHV
SUHVHQW�DW�D� UHPRWH�DJHQW�PHHWLQJ�SRLQW��&RPPXQLFDWLRQ
RYHU�GDWD�QHWZRUNV�LV�WKXV�UHGXFHG�PDLQO\�WR�WKH�WUDYHOV�RI
PRELOH� DJHQWV� EHWZHHQ� GLIIHUHQW� DJHQW� PHHWLQJ� SRLQWV�
0RELOH� DJHQWV� DUH� DWWUDFWLYH� ZKHQHYHU� LW� LV� GHVLUDEOH� WR
PLQLPL]H� WUDQVIHU� YROXPH� DQG� PHVVDJH� H[FKDQJHV� IRU� D
GDWD�LQWHQVLYH�GLVWULEXWHG�DSSOLFDWLRQ�>�@�

:KLOH� WKH� HVVHQFH� RI� WKH� PRELOH� DJHQWV� SDUDGLJP
FRQVLVWV� LQ� DYRLGLQJ� FRVWO\� QHWZRUN� WUDQVIHUV� LW� LV� RIWHQ
GHVLUDEOH� WR� EH� DEOH� WR� H[FKDQJH� VPDOO� FRQWURO�PHVVDJHV

ZLWK� DQ� DJHQW� WR� GLUHFW� LWV� RSHUDWLRQ�� DQG� DJHQWV
FRRSHUDWLQJ�UHPRWHO\�QHHG�WR�H[FKDQJH�VWDWXV�UHSRUWV�ZLWK
WKHLU�SHHUV��2QH�RI�WKH�PDMRU�FKDOOHQJHV�IRU�PRELOH�DJHQW
FRPSXWLQJ�LV�WKH�WDVN�RI�ORFDWLQJ�DQG�FRPPXQLFDWLQJ�ZLWK
DJHQWV� LQ� WKH� ILHOG�� 7KH� FRQGLWLRQV� IRXQG� LQ� SRSXODU
YLVLRQV� RI� PRELOH� DJHQW� V\VWHPV� �H�J�� >��@�� DVVXPH� D
QXPHURXV� SRSXODWLRQ� RI� KLJKO\� DJLOH� HQWLWLHV� URDPLQJ� DOO
RYHU� WKH� ZRUOG� DQG� DUH� WKXV� HVSHFLDOO\� LOO� VXLWHG� IRU
ORFDWLRQ� VWUDWHJLHV� HPSOR\HG� LQ� SUHVHQW� GD\� GLVWULEXWHG
PLGGOHZDUH� �VHH� >��@��� 7KH� SUREOHP� GHWHULRUDWHV� IXUWKHU
ZKHQ�FRPPXQLFDWLRQ�LV�QRW�UHVWULFWHG�WR�WZR�SDUWQHUV�EXW
LQFOXGHV� D� ODUJH� FRPPXQLW\� RI� DJHQWV� WKDW� ZLVK� WR
H[FKDQJH� GDWD� ZLWK� VHYHUDO� SDUWQHUV� DW� WKH� VDPH� WLPH�
7\SLFDO�DSSOLFDWLRQV�RI�WKLV�VFHQDULR�DUH�IRXQG�LQ�WKH�ILHOG
RI� DJHQW� FRRUGLQDWLRQ� VFHQDULRV� LQ� '$,� DQG� SDUDOOHO
DSSURDFKHV� WR� KLJKO\� GDWD� LQWHQVLYH� WDVNV� VXFK� DV� DJHQW
EDVHG� HOHFWURQLF� OLEUDU\� DFFHVV�� GDWD� PLQLQJ� DQG� WKH
HOHFWURQLF�PDUNHWSODFH�

,Q�WKLV�SDSHU�ZH�SURSRVH�D�VROXWLRQ�WR�WKH�ORFDWLRQ�DQG
FRPPXQLFDWLRQ�SUREOHP�LQ�PRELOH�DJHQW�V\VWHPV�WKURXJK
D� YHU\� GLUHFW� XVH� RI� WKH� ,3� PXOWLFDVW� WHFKQRORJ\�� :H
FDSWXUH�WKH� LQKHUHQW�DJLOLW\�RI�PRELOH�DJHQWV� LQ�D�VFKHPH
RI� G\QDPLFDOO\� DGDSWHG� PXOWLFDVW� JURXSV� DQG� WKHUHE\
IDFLOLWDWH�WKH�GHVLJQ�RI�DQ�HIILFLHQW�ORFDWLRQ�VHUYLFH�XQGHU
D� UHVWULFWHG� YLVLELOLW\� DVVXPSWLRQ� DW� WKH� OHYHO� RI� DJHQW
PHHWLQJ�SRLQWV�

,3� PXOWLFDVWLQJ� WHFKQRORJ\� KDV� GHPRQVWUDWHG� LWV
HIILFLHQF\�IRU�ZLGH�DUHD�PXOWLSDUW\�FRPPXQLFDWLRQ�DQG�LV
WKXV�D�VXLWDEOH�EDVLV� IRU�D�FRPPXQLFDWLRQV� LQIUDVWUXFWXUH�
+RZHYHU�� WKH� FKDUDFWHULVWLFV� RI� PRELOH� DJHQWV� UHTXLUH
VRPH� IHDWXUHV�� VXFK� DV� UHOLDEOH� GHOLYHU\� DQG� KLJK
G\QDPLFV� LQ� WRSRORJ\� FKDQJHV�� WKDW� DUH� QRW� PHW� E\� ,3
PXOWLFDVW�LQ�LWV�VLPSOH�IRUP��7KLV�DGGHG�IXQFWLRQDOLW\�KDV
WR� EH� SURYLGHG� E\� H[WHQVLRQV� ZKLFK� PXVW� EH� FDUHIXOO\
FKRVHQ�WR�\LHOG�DQ�HIILFLHQW�RYHUDOO�VROXWLRQ�

7KH�DUJXPHQWDWLRQ�RI�WKLV�SDSHU�LV�DUUDQJHG�DV�IROORZV�
,Q�FKDSWHUV���DQG���ZH�JLYH�D�VKRUW� LQWURGXFWLRQ� LQWR� WKH
SULQFLSOHV� RI� PRELOH� DJHQW� FRPSXWLQJ� DQG� WKH� ,3
PXOWLFDVWLQJ� WHFKQRORJ\�� UHVSHFWLYHO\�� &KDSWHU� �� GHWDLOV
WKH� SUDFWLFDO� DSSOLFDWLRQ� RI� ,3� PXOWLFDVW� DV� D� FRPPXQL�
FDWLRQV� LQIUDVWUXFWXUH� IRU�PRELOH� DJHQWV�� ,Q� FKDSWHU� ��ZH
SURYLGH�D�FORVH�DQDO\VLV�RI�WKH�VSHFLDO�GHPDQGV�SODFHG�RQ
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WKH� WUDQVSRUW�V\VWHP�E\�PRELOH�DJHQWV�DQG�VKRZ�KRZ� WKH
VLPSOH� PXOWLFDVW� PRGHO� PXVW� EH� H[WHQGHG� WR� UHDFK� WKH
GHVLUHG� HIILFLHQF\�� :H� LOOXVWUDWH� RXU� DSSURDFK� ZLWK� D
VDPSOH� DSSOLFDWLRQ� IURP� WKH� HOHFWURQLF� PDUNHWSODFH� LQ
FKDSWHU����:H�FRQFOXGH�LQ�FKDSWHU���ZLWK�D�GLVFXVVLRQ�RI
WKH� HIIHFWV� RI� RXU� DSSURDFK� RQ� RWKHU� FRPSRQHQWV� RI
PRELOH� DJHQW� FRPSXWLQJ� DQG� JLYH� DQ� RXWORRN� WR� IXUWKHU
UHVHDUFK�GLUHFWLRQV�

��� 0RELOH�DJHQWV

7KH�PRELOH�DJHQWV�SDUDGLJP�LV�D�UHFHQW�DSSURDFK�WR�WKH
GHYHORSPHQW�RI�GLVWULEXWHG�DSSOLFDWLRQV�� ,W�KDV� LWV�RULJLQV
LQ� WKH� FRQFHSW� RI� UHPRWH� SURJUDP� HYDOXDWLRQ� >��@� DQG
EXLOGV�RQ�WKH�DUHDV�RI�GLVWULEXWHG�REMHFW�RULHQWHG�V\VWHPV
�H�J�� >��@��� XVHU� LQWHUIDFH� GHVLJQ� >�@� DQG� PRGHOV� RI� WKH
DUWLILFLDO� LQWHOOLJHQFH� FRPPXQLW\� >��@�� )URP� WKH� ILUVW� LW
LQKHULWV� WKH� DWWULEXWH� RI� PRELOLW\�� IURP� WKH� VHFRQG� WKH
DWWULEXWH�RI�DV\QFKURQLFLW\��DQG�IURP�WKH�ODVW�WKH�DWWULEXWH
RI� DXWRQRP\�� ,Q� WKH� WHFKQLFDO� YLHZ� D� PRELOH� DJHQW
FRPSULVHV�WKH�HQFDSVXODWLRQ�RI�DQ�DSSOLFDWLRQ
V�FRGH��GDWD
DQG� FRQWURO� IORZ� LQWR� D� VLQJOH� FRPSRXQG�� :LWK� WKH
DVVLVWDQFH� RI� D� VXLWDEOH� UXQWLPH� HQYLURQPHQW�� DQ� DJHQW
UXQQLQJ�DW�RQH�FRPSXWLQJ�QRGH�FDQ�VXVSHQG�LWV�H[HFXWLRQ�
EH� WUDQVIHUUHG� DFURVV� D� QHWZRUN� OLQN� WR� D� GLIIHUHQW
FRPSXWLQJ� QRGH�� DQG� VHDPOHVVO\� FRQWLQXH� LWV� WDVN� LQ� WKH
QHZ�ORFDWLRQ�DW�WKH�SRLQW�ZKHUH�LW�OHIW�RII�>�@��&RQWDLQLQJ
LWV� RZQ� IORZ� RI� FRQWURO� PHDQV� IRU� WKH� DJHQW� WKDW� LW� FDQ
SHUIRUP� LQWHUQDO� FRPSXWDWLRQV� DXWRQRPRXVO\� DQG
H[SOLFLWO\�LQWHUIDFH�ZLWK�H[WHUQDO�GDWD�VRXUFHV��,W�LV�WKHUHE\
SRVVLEOH� IRU� WKH� DJHQW� WR� NHHS� D� WLJKW� FRQWURO� RYHU� LWV
LQWHUQDO�GDWD�VWUXFWXUHV��6LQFH�D�PRELOH�DJHQW�FDQ�FDUU\�D
FRPSXWDWLRQ� DFURVV� VHYHUDO� ORFDWLRQV�� LW� LV� FDSDEOH� RI
VROYLQJ� LWV� WDVN� DV\QFKURQRXVO\� RI� WKH� HQWLW\� WKDW� VWDUWHG
WKH� DJHQW�� 7KHVH� WKUHH� DWWULEXWHV� GLVWLQJXLVK� WKH� PRELOH
DJHQW� IURP� WKH� VHYHUDO� RWKHU� DJHQW� FRQFHSWV� XVHG� LQ� WKH
DUWLILFLDO� LQWHOOLJHQFH�� XVHU� LQWHUIDFH�� DQG� V\VWHPV
PDQDJHPHQW�FRQWH[WV��VHH�>��@��>��@��

7KH� JURZLQJ� LQWHUHVW� IRU� PRELOH� DJHQWV� LQ� WKH
GLVWULEXWHG� V\VWHPV� FRPPXQLW\� DULVHV� IURP� WKH� IDFW� WKDW
DJHQWV� DSSHDU� ZHOO� VXLWHG� DV� D� FRVW� HIILFLHQW� PHDQV� IRU
GLVWULEXWHG� LQIRUPDWLRQ�JDWKHULQJ�DQG�SURFHVVLQJ� WDVNV� LQ
HQYLURQPHQWV�ZLWK� ORZ�DYDLODEOH�EDQGZLGWK�RU�XQUHOLDEOH
QHWZRUN�FRQQHFWLRQV�VXFK�DV�PRELOH�FRPSXWLQJ�DQG�ZLGH
DUHD�QHWZRUNLQJ��0RYLQJ�DQ�DSSOLFDWLRQ�DFURVV�D�QHWZRUN
WR�WKH�ORFDWLRQ�RI�UHOHYDQW�GDWD�−�RIWHQ�UHIHUUHG�WR�DV�FRGH
VKLSSLQJ�−� FDQ� UHVXOW� LQ� FRQVLGHUDEOH� VDYLQJV� RI� WUDQVIHU
YROXPH� FRPSDUHG� WR� WKH� GDWD� VKLSSLQJ� DSSURDFK
SUHGRPLQDQWO\� HPSOR\HG� LQ� WRGD\¶V� QHWZRUN�UHODWHG
DSSOLFDWLRQV� IURP� QHWZRUNHG� GDWDEDVH� V\VWHPV� WR� WKH
ZRUOG� ZLGH� ZHE�� $� PRELOH� DJHQW� FDQ� DOVR� EH� XVHG� WR
DV\QFKURQRXVO\� PRQLWRU� UHPRWH� HYHQWV� DQG� GDWD� ZLWKRXW
WKH� QHHG� IRU� UHSHDWHG� QHWZRUN� DFFHVVHV� >�@�� ,Q� RUGHU� WR
DFKLHYH�WKHLU�SULPDU\�REMHFWLYH��WKH�UHGXFWLRQ�RI�QHWZRUN

WUDIILF� IRU� GLVWULEXWHG� FRPSXWDWLRQV�� PRELOH� DJHQWV� DUH
GHVLJQHG�WR�SHUIRUP�WKH�PDMRULW\�RI�WKHLU�LQWHUDFWLRQV�ZLWK
VHUYLFH�SURYLGHUV�DQG�RWKHU�DJHQWV�LQVLGH�WKHLU�ORFDO�$03
HQYLURQPHQW��7KHUH� LV�RIWHQ�DQ�DGGLWLRQDO�PHVVDJH�EDVHG
PHFKDQLVP� IRU� ORZ� EDQGZLGWK� FRPPXQLFDWLRQ� ZLWK
UHPRWH� SHHUV�� ZKHQHYHU� DQ� DJHQW� FDQQRW� VROYH� LWV� WDVN
HQWLUHO\� DXWRQRPRXVO\�� WR� DYRLG� WKH� RYHUKHDG� RI
WUDQVIHUULQJ�WKH�DJHQW�IRU�VLPSOH�VWDWXV�UHSRUWV�

:KLOH� WKHUH� DUH� PDQ\� RWKHU� TXHVWLRQV� VWLOO� WR� EH
DQVZHUHG�IRU�D�FRPSUHKHQVLYH�FRVW�PRGHO�RI�PRELOH�DJHQW
FRPSXWLQJ�� ZH� VKDOO� IRFXV� RQ� GDWD� YROXPH� WUDQVIHUUHG
RYHU�QHWZRUN�OLQNV��ZKLFK�LV�UHODWHG�WR�ERWK�WUDQVIHU�GHOD\
DQG� FRQVXPHG� EDQGZLGWK�� DV� WKH� EDVLV� IRU� RXU� IXUWKHU
DUJXPHQWDWLRQ� DQG� VKRZ�KRZ� LW� FDQ� EH� LPSURYHG� E\� WKH
XVH�RI��D�PXOWLFDVWLQJ�FRPPXQLFDWLRQ�LQIUDVWUXFWXUH�

��� )XQGDPHQWDOV�RI�,3�PXOWLFDVW

([LVWLQJ� PRELOH� DJHQW� V\VWHPV� JHQHUDOO\� OLNH� >��@� RU
>�@�IRUZDUG�PHVVDJHV� WR�PXOWLSOH� UHFHLYHUV�E\� UHSHDWHGO\
WUDQVPLWWLQJ� WKHP� XVLQJ� VXFFHVVLYH� SRLQW�WR�SRLQW
WUDQVIHUV��7KH�GDWD�VRXUFH�WUDQVPLWV�YDULRXV�FRSLHV�RI�RQH
DQG� WKH� VDPH� GDWD� XQLW�� HDFK� RI� WKHP� DGGUHVVHG� WR� D
GLIIHUHQW� UHFHLYHU�� 7KLV� DSSURDFK� KDV� WZR� PDMRU
GUDZEDFNV�� )LUVWO\�� WKH� GDWD� VRXUFH� QHHGV� WR� NQRZ� WKH
LGHQWLW\� DQG� ORFDWLRQ� RI� HDFK� UHFHLYHU�� +RZHYHU�� PRELOH
DJHQWV� PD\� FKDQJH� WKHLU� ORFDWLRQ� DW� DQ\� WLPH�� WKXV
JHQHUDWLQJ� WKH� QHHG� IRU� DQ� H[SOLFLW� ORFDWLRQ� PHFKDQLVP�
6HFRQGO\��WKH�WUDQVPLVVLRQ�RI�RQH�FRS\�SHU�UHFHLYHU�GRHV
QRW� VFDOH� ZHOO� ZLWK� WKH� RYHUDOO� QXPEHU� RI� UHFLSLHQWV�
1HWZRUN� ORDG� LV� LQFUHDVHG� ZLWK� WKH� JURXS� VL]H�
%URDGFDVWLQJ��RQ�WKH�RWKHU�KDQG��PLJKW�EH�D�JRRG�VROXWLRQ
LQ� ORFDO� HQYLURQPHQWV�� +RZHYHU�� LW� LV� REYLRXVO\� QRW
SUDFWLFDEOH�LQ�ZLGH�DUHD�QHWZRUNV�

5DWKHU�WKDQ�EURDGFDVWLQJ�LQIRUPDWLRQ�RU�XVLQJ�PXOWLSOH
SRLQW�WR�SRLQW� WUDQVIHUV�� D� PXFK� EHWWHU� DSSURDFK� LV� WR
PDNH� XVH� RI� WKH� IRUWKFRPLQJ� PXOWLFDVW� WHFKQRORJ\�
0XOWLFDVW� UHIHUV� WR� D� FRPPXQLFDWLRQ� SDWWHUQ� ZKHUHE\� D
VLQJOH� VHQGHU� WUDQVPLWV� GDWD� WR� PXOWLSOH� UHFHLYHUV�� 7KH
UHFHLYHUV� IRUP� D� PXOWLFDVW� JURXS�� ZKLFK� LV� DVVLJQHG� D
FHUWDLQ� PXOWLFDVW� DGGUHVV�� )RUZDUGLQJ� PHVVDJHV� WR� D
PXOWLFDVW�JURXS�LV�RSWLPL]HG�E\�GHOD\LQJ�WKH�UHSOLFDWLRQ�RI
D� GDWD� SDFNHW� XQWLO� LW� KDV� WR� WUDYHUVH� GLIIHUHQW� OLQNV�
7KHUHIRUH��URXWHUV�DQG�VZLWFKHV�KDYH�WR�LQFRUSRUDWH�JURXS
PDQDJHPHQW�IDFLOLWLHV�DV�ZHOO�DV�PHFKDQLVPV� WR�HVWDEOLVK
DQG� PDLQWDLQ� PXOWLFDVW� URXWLQJ� WUHHV�� )RUWXQDWHO\�� WKH
FXUUHQW� ,QWHUQHW� DOUHDG\� SURYLGHV� VXSSRUW� IRU� PXOWLFDVW
WUDQVIHU��7KH�0XOWLFDVW�%DFNERQH��0%RQH��>��@�IRUPV�DQ
RYHUOD\� QHWZRUN� RQ� WRS� RI� WRGD\¶V� ,QWHUQHW� SURYLGLQJ� D
PXOWLFDVW�IDFLOLW\�WR�WKH�,QWHUQHW�FRPPXQLW\��,W�PDNHV�XVH
RI� 6WHYH� 'HHULQJ¶V� ,3� PXOWLFDVW� H[WHQVLRQV� >�@�� 7KH
0%RQH� FRPSULVHV� RQO\� D� VPDOO� IUDFWLRQ� RI� FXUUHQWO\
LQVWDOOHG�,QWHUQHW�URXWHUV�DQG�XVHV�VR�FDOOHG�WXQQHOV�WR�OLQN
PXOWLFDVW�FDSDEOH� LVODQGV� WRJHWKHU�� 7KHVH� WXQQHOV
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SUHVHQWO\� QHHG� WR� EH� PDQXDOO\� FRQILJXUHG� E\� V\VWHP
DGPLQLVWUDWRUV��7KH\�DUH�XVHG�WR�IRUZDUG�PXOWLFDVW�SDFNHWV
WKURXJK� QRQ�PXOWLFDVW� URXWHUV� E\� HQFDSVXODWLQJ� WKHP
LQVLGH� UHJXODU� ,3� SDFNHWV�� 7KH� 0%RQH� KDV� EHHQ
HVWDEOLVKHG� WR� JDLQ� SUDFWLFDO� H[SHULHQFH� ZLWK� WKH� QHZ
PXOWLFDVW�WHFKQRORJ\��,Q�WKH�QHDU�IXWXUH��LW�LV�H[SHFWHG�WKDW
PRVW�RI�WKH�URXWHUV�ZLOO�EH�PXOWLFDVW�FDSDEOH�DQG�WKDW�WKH
0%RQH�ZLOO�HQFRPSDVV�WKH�ZKROH�,QWHUQHW�

$FFRUGLQJ�WR�WKH�JURXS�GHOLYHU\�PRGHO�RI�,3�PXOWLFDVW�
GDWD� VRXUFHV� VLPSO\� VHQG� D� VLQJOH� FRS\� RI� PXOWLFDVW
PHVVDJHV�WR�WKH�JURXS¶V�PXOWLFDVW�DGGUHVV��6HQGHUV�GR�QRW
QHHG� WR� KDYH� DQ\� DGYDQFH� NQRZOHGJH� RI� WKH� JURXS
PHPEHUVKLS�� ,W� LV� WKH� WDVN� RI� ,3� PXOWLFDVW� WR� IRUZDUG
PHVVDJHV� WR� DOO� WKH� FXUUHQW� JURXS� PHPEHUV�� 7R� UHFHLYH
DQ\� PXOWLFDVW� GDWD�� UHFHLYHUV� VLPSO\� DQQRXQFH� WKHLU
LQWHUHVW�LQ�PHVVDJHV�GHVWLQHG�WR�D�FHUWDLQ�PXOWLFDVW�JURXS�
7KH\� GR� QRW� QHHG� WR� KDYH� DQ\� NQRZOHGJH� RI� JURXS
PHPEHUVKLS�RU�DFWLYH�VHQGHUV��,Q�DGGLWLRQ��KRVWV�PD\�MRLQ
DQG� OHDYH� PXOWLFDVW� FRPPXQLFDWLRQ� DW� DQ\� WLPH� ZLWKRXW
DIIHFWLQJ�WKH�GDWD�WUDQVPLVVLRQ�WR�DQ\�RWKHU�PHPEHU�

7KH� ,QWHUQHW� *URXS� 0DQDJHPHQW� 3URWRFRO� �,*03�
SURYLGHV� PHFKDQLVPV� IRU� KRVWV� WR� DQQRXQFH� DQG� WR
UHDQQRXQFH�WKHLU�PHPEHUVKLS�LQ�FHUWDLQ�PXOWLFDVW�JURXSV�
/RFDO�PXOWLFDVW�URXWHUV�OLVWHQ�WR�WKHVH�PHPEHUVKLS�UHSRUWV
WR�WUDFN�WKH�JURXS�PHPEHUVKLS�LQ�WKHLU�VXEQHWV��%DVHG�RQ
WKH�REWDLQHG�LQIRUPDWLRQ��WKH\�GHFLGH�ZKHWKHU�WR�IRUZDUG
PXOWLFDVW� PHVVDJHV� DGGUHVVHG� WR� VSHFLILF� JURXSV�
+RZHYHU��WKHVH�PHFKDQLVPV�DUH�WUDQVSDUHQW�WR�WKH�VHUYLFH
XVHU�� $SSOLFDWLRQ� SURJUDPPHUV� VLPSO\� XVH� DQ� H[WHQGHG
VRFNHW� LQWHUIDFH� WR� VHQG�RU� UHFHLYH�PXOWLFDVW�GDWD��*URXS
PHPEHUVKLS� LV� DQQRXQFHG� E\� VHWWLQJ� WKH� DSSURSULDWH
VRFNHW� RSWLRQV�� 7KHUHIRUH�� ZULWLQJ� ,3� PXOWLFDVW
DSSOLFDWLRQV�LV�QR�PRUH�FRPSOLFDWHG�WKDQ�XVLQJ�WUDGLWLRQDO
SRLQW�WR�SRLQW�FRPPXQLFDWLRQ�YLD�D�VRFNHW�LQWHUIDFH�

��� $SSO\LQJ�,3�PXOWLFDVW�WR�PRELOH�DJHQW
V\VWHPV

&RPPXQLFDWLRQ� LQ�PRELOH� DJHQW� FRPSXWLQJ� RFFXUV� LQ
WZR� VKDSHV�� )LUVWO\�� PRELOH� DJHQWV� WKHPVHOYHV� DUH
WUDQVSRUWHG� EHWZHHQ� GLIIHUHQW� KRVWLQJ� FRPSXWHUV� LQ� D
SURFHVV� FRPPRQO\� NQRZQ� DV� DJHQW� PLJUDWLRQ�� DQG
VHFRQGO\� DJHQWV� PD\� HQWHU� LQWR� FRPPXQLFDWLRQ� ZLWK
UHPRWH� HQWLWLHV� LQ� DGGLWLRQ� WR� WKHLU� LQWHUDFWLRQV� ZLWK
UHVRXUFHV� ORFDO� WR� WKHLU� SUHVHQW� SODFH�� 0HFKDQLVPV� WR
VXSSRUW� ERWK� W\SHV� RI� FRPPXQLFDWLRQ� KDYH� EHHQ
LQFRUSRUDWHG� LQ� DOO� SUHVHQW� DJHQW� DUFKLWHFWXUHV� �H�J�� >�@�
>��@�� >�@�� >��@��� 6R� IDU�� HPSKDVLV� KDV� EHHQ� SXW� RQ� WKH
WHFKQLFDO� UHDOL]DWLRQ� RI� FRGH� VKLSSLQJ� DQG� WKH
HVWDEOLVKPHQW� RI� VHFXULW\� PHFKDQLVPV� IRU� DJHQW� WUDQVIHU
DQG�FRPPXQLFDWLRQ��7KH�WUDQVIHU�RI�WKH�LQYROYHG�UDZ�GDWD
LV�KDQGOHG�E\�FRQYHQWLRQDO�WUDQVSRUW�FRQQHFWLRQV�EHWZHHQ
WKH� GLIIHUHQW� DJHQW� UXQWLPH� HQYLURQPHQWV�� :KLOH� WKLV
DSSURDFK�LV�VXIILFLHQW�IRU�SURWRW\SH�VFHQDULRV�GHDOLQJ�ZLWK

RQO\� D� VPDOO� QXPEHU� RI� DJHQWV� LW� TXLFNO\� EHFRPHV� D
SUREOHP�ZKHQ�IDFHG�ZLWK�UHDO�ZRUOG�FRQGLWLRQV�

$SSOLFDWLRQ� RI� PRELOH� DJHQWV� LQ� WKH� HOHFWURQLF
PDUNHWSODFH��DQ�H[DPSOH�LV�GLVFXVVHG�LQ�GHWDLO� LQ�FKDSWHU
���RU�GLVWULEXWHG�VLPXODWLRQV� >��@�FDQ�HDVLO\� DPRXQW� WR� D
FRPPXQLW\� RI� WKRXVDQGV� RI� DJHQWV� GLVWULEXWHG� RYHU
FRQWLQHQWDO�GLVWDQFHV��1HZ�DJHQWV�PD\�EH�LQWURGXFHG�LQWR
WKH�V\VWHP�DW�DQ\�WLPH�WKURXJK�WKH�SURFHVV�RI�VSDZQLQJ�RU
FORQLQJ�VXEDJHQWV�ZKLFK�DOORZV�WKH�FUHDWLRQ�RI�GLVWULEXWHG
DJHQW� WHDPV�� ,Q� WKLV� NLQG� RI� HQYLURQPHQW� ERWK�PRGHV� RI
FRPPXQLFDWLRQ�� WKH� PLJUDWLRQ� RI� DJHQWV� WKHPVHOYHV
WKURXJK� PXOWLSOH�GHJUHH� FORQLQJ� DQG� WKH� VHQGLQJ� RI
PHVVDJHV� EHWZHHQ� WHDPV� RI� DJHQWV�� LQYROYHV� VHYHUDO
SDUWLHV�DW�RQFH�LQVWHDG�RI�MXVW�WZR�SDUWQHUV��6WXGLHV�LQ�WKH
FRRUGLQDWLRQ�RI�PXOWLSOH�DJHQWV�FDUULHG�RXW� LQ�GLVWULEXWHG
DUWLILFLDO�LQWHOOLJHQFH�UHVHDUFK�OLNH�>��@�DVVXPH�EURDGFDVW�
W\SH� FRPPXQLFDWLRQ� IDFLOLWLHV� LQ� WKH� VKDSH� RI� D� VKDUHG
EODFNERDUG��$W�WKH�VDPH�WLPH�WKH�ODUJH�VFDOH�HPSOR\PHQW
RI�PRELOH� DJHQWV� LQ� SUDFWLFDOO\� UHOHYDQW� DSSOLFDWLRQV�ZLOO
EULQJ�DERXW�D�FORVHU�FRQWURO�RI�WKH�UHVRXUFHV�FRQVXPHG�E\
PRELOH�DJHQWV�LQ�WKHLU�UHPRWH�KRVW�HQYLURQPHQWV��+HUH��DQ
DJHQW� FUHDWRU� ZLOO� ZDQW� WR� NHHS� WUDFN� RI� WKH� FRVWV
DFFXPXODWHG�E\�KLV�ZD\ZDUG�DJHQWV�DQG�RFFDVLRQDOO\�VWRS
DQ� DJHQW� ZKRVH� WDVN� KDV� EHFRPH� REVROHWH�� 2QH� RI� WKH
NH\VWRQHV�IRU�WKH�SUDFWLFDO�VXLWDELOLW\�RI�PRELOH�DJHQWV�IRU
UHDO�ZRUOG�DSSOLFDWLRQV�LV�WKHUHIRUH�DQ�HIILFLHQW�VHUYLFH�IRU
ORFDWLQJ�DQG�FRPPXQLFDWLQJ�ZLWK�PRELOH�DJHQWV�LQ�D�KXJH
DQG�G\QDPLFDOO\�YDU\LQJ�SRSXODWLRQ�

,Q� SUHVHQW� DSSURDFKHV� GLIIHUHQW� DJHQW� UXQWLPH
HQYLURQPHQWV� DUH� W\SLFDOO\� FRQQHFWHG�E\� XQLFDVWLQJ� OLQNV
DQG�SURYLGH�D� VHUYLFH�FRPSRQHQW�DW� WKH�DSSOLFDWLRQ� OHYHO
WR� NHHS� WUDFN� RI� ORFDWLRQV� RI� WKH� DFWLYH� PRELOH� DJHQWV�
,QKHUHQWO\� SDUDOOHO� FRPPXQLFDWLRQ� SDWWHUQV� OLNH� FORQLQJ
KDYH�WR�EH�VHULDOL]HG�DQG�PXOWLSOH[HG�RQWR�WKH�OLQNV��7KH
SUHVHUYDWLRQ� RI� FRQVLVWHQW� ORFDWLRQ� LQIRUPDWLRQ� DIWHU� DQ
DJHQW� PLJUDWLRQ� RU� FORQLQJ� UHTXLUHV� DQ� DSSOLFDWLRQ�OHYHO
SURWRFRO� EHWZHHQ� $03V� DQG� UHVXOWV� LQ� VHYHUDO� PHVVDJH
H[FKDQJHV�SHU�PRYHPHQW�RU�ORFDWLRQ�UHTXHVW��%\�DQDORJ\
WR�WKH�PXOWLSDUW\�FRPPXQLFDWLRQ�SUREOHP�RQ�WKH�QHWZRUN
OD\HU� LW� LV�REYLRXV� WKDW� WKLV�DSSURDFK�GRHV�QRW� VFDOH�ZHOO
ZLWK�WKH�ODUJH�RI�WKH�HQYLVLRQHG�VFHQDULRV�RI�PRELOH�DJHQW
DSSOLFDWLRQV�� 1RU� DUH� WKH� ZHOO� NQRZQ� DSSOLFDWLRQ�OHYHO
ORFDWLRQ�PHFKDQLVPV� IRU�PRELOH� REMHFWV� VXFK� DV� IRUZDUG
SRLQWHUV�� KRPH� QRGHV� RU� EURDGFDVW� SDUWLFXODUO\� VXLWHG� WR
WKH�G\QDPLVP�RI�PRELOH�DJHQWV�HQYLURQPHQWV�

����� 7HFKQLFDO�UHDOL]DWLRQ

:H� REVHUYH� WKDW� WKH� SULQFLSOH� RI� DXWRQRPRXV� WDVN
VROXWLRQ�PHQWLRQHG�DV�D�NH\�FODVVLI\LQJ�DWWULEXWH�RI�PRELOH
DJHQWV� KDV� WKH� HIIHFW� WKDW� D� SRWHQWLDO� IRU� UHPRWH
FRPPXQLFDWLRQ� DQG�DQ� LQWHUHVW� LQ� WKH�SUHVHQW� ORFDWLRQ�RI
DQ\�SDUWLFXODU�DJHQW�GRHV�QRW�H[WHQG�WR�WKH�HQWLUH�FRVPRV
RI� D� ZRUOGZLGH� PRELOH� DJHQW� FRPPXQLW\�� &RQWUDULO\�
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NQRZOHGJH� RI� WKH� H[LVWHQFH� DQG� ORFDWLRQ� RI� D� VSHFLILF
PRELOH� DJHQW� DQG� WKH� QHHG� WR� H[FKDQJH� FRRUGLQDWLRQ
PHVVDJHV� UHPDLQV� LQ� WKH� VFRSH� RI� D� JURXS� RI� PXWXDOO\
DFTXDLQWHG� HQWLWLHV�� H�J�� DOO� DJHQWV� ZRUNLQJ� RQ� WKH� VDPH
WRS�OHYHO�WDVN�RU�DOO�DJHQWV�EHORQJLQJ�WR�WKH�VDPH�XVHU��$
VXUSULVLQJ� VROXWLRQ� WR� ERWK� WKH� SUREOHP� RI� PXOWLSDUW\
FRPPXQLFDWLRQ� DQG� RI� ORFDWLQJ� G\QDPLFDOO\� PRYLQJ
HQWLWLHV�XQGHU�WKLV�UHVWULFWHG�YLVLELOLW\�DVVXPSWLRQ�LV�IRXQG
LQ�WKH�DSSOLFDWLRQ�RI�WKH�YHU\�VDPH�PHFKDQLVP�FKRVHQ�IRU
PXOWLSDUW\� VWUHDPLQJ� DSSOLFDWLRQV� EHORZ� WKH� DSSOLFDWLRQ
SURWRFRO�OD\HUV��WKH�,3�PXOWLFDVWLQJ�WHFKQRORJ\�

)RU�RXU�IXUWKHU�HODERUDWLRQ�ZH�GHILQH�WKH�FRQFHSW�RI�D
PRELOH� DJHQW� FRPPXQLFDWLRQ� FRQWH[W�� 7KLV� WHUP� LV� WR
VWDQG� IRU�D�JURXS�RI� DJHQWV� DQG� WKH�PHVVDJHV� H[FKDQJHG
EHWZHHQ�WKHP�LQ�SXUVXLW�RI�D�FRPPRQ�ZHOO�GHILQHG�WDVN�DV
LQ�WKH�DQRQ\PRXV�JURXS�FRPPXQLFDWLRQ�YDULDQW�LQ�>�@��$
FRPPXQLFDWLRQ� FRQWH[W�PD\� LQYROYH� D� QXPEHU� RI� DJHQWV
YDU\LQJ� RYHU� WLPH�� H[WHQG� LQ� GXUDWLRQ� IURP� D� VLQJOH
PHVVDJH� H[FKDQJH� WR� D� PXOWL�PHVVDJH� DQG� ORQJ�ODVWLQJ
FRQYHUVDWLRQ�� DQG� WKH� W\SH� RI� PHVVDJHV� PD\� UDQJH� RYHU
VHYHUDO�PDJQLWXGHV�IURP�VPDOO�VWDWXV�UHSRUWV�RI�RQO\�D�IHZ
E\WHV�WR�HQFDSVXODWHG�PLJUDWLQJ�DJHQWV�DQG�ODUJH�DPRXQWV
RI� DFFXPXODWHG� UHVXOW� GDWD�� )RU� HDFK� FRPPXQLFDWLRQ
FRQWH[W� FRQWDLQHG� LQ� DQ� DJHQW�EDVHG� FRPSXWDWLRQ� ZH
DVVLJQ�DQ�,3�PXOWLFDVW�JURXS�LI�WKH�QXPEHU�RI�DJHQWV� WKDW
DUH�WR�UHFHLYH�PHVVDJHV�XQGHU�WKLV�FRQWH[W�LV�JUHDWHU�WKDQ�D
FHUWDLQ� WKUHVKROG�� $OO� QHWZRUN� WUDQVIHUV� LQ� D
FRPPXQLFDWLRQ�FRQWH[W�DUH�VHQW� WR� WKH�DVVLJQHG�PXOWLFDVW
JURXS�DQG�HTXDOO\�GHOLYHUHG�WR�DOO�FRQWH[W�PHPEHUV�

:H� ZLOO� GHQRWH� WKH� XQGHUO\LQJ� PXOWLFDVW� JURXS� RI� D
FRPPXQLFDWLRQ� FRQWH[W� DV� WKH� FRQWH[W� FDUULHU� EHFDXVH� LW
FORVHO\� UHIOHFWV� WKH� WRSRORJLFDO� VWDWH� RI� D� FRPPXQLFDWLRQ
FRQWH[W� DQG� LWV� G\QDPLF� HYROXWLRQ�� )RU� DQ\
FRPPXQLFDWLRQ�VXEFRQWH[W��DQ�DGGLWLRQDO�PXOWLFDVW�JURXS
ZLOO�EH�FUHDWHG�HLWKHU�WKURXJK�LQLWLDOL]DWLRQ�E\�WKH�RULJLQDO
FRQWH[W� FUHDWRU� RU� G\QDPLFDOO\� DW� UXQWLPH� E\� RQH� RI� WKH
JURXS�PHPEHUV��ZKHUHDIWHU�LW�FDQ�EH�SURSDJDWHG�RYHU�WKH
JOREDO�FRQWH[W�PXOWLFDVW�JURXS�

$� FRQWH[W� FDUULHU� FDQ� EH� XVHG� WR� LPSURYH� WKH
FRPPXQLFDWLRQ�IRU�DUELWUDU\�JURXSV�RI�DJHQWV��:KHQ�XVHG
IRU� WKH� WHPSRUDU\� FROODERUDWLRQ� RI� RWKHUZLVH� XQUHODWHG
DJHQWV�WKH�JURXS�QHHGV�D�SUHYLRXV�DJUHHPHQW�RQ�WKH�,'�RI
WKH� XQGHUO\LQJ� PXOWLFDVW� JURXS�� $Q� HVSHFLDOO\� HIILFLHQW
FDVH� DULVHV� IRU� WHDPV� RI� PXOWLSO\� FORQHG� DJHQWV� WKDW� DUH
VLPXOWDQHRXVO\�FUHDWHG�E\�D�VLQJOH�SDUHQW�

7KH�VHWXS�RI�D�FRQWH[W�FDUULHU�UHTXLUHV�WKDW�DQ�LQLWLDWRU
DJHQW� DFTXLUHV� DQ� XQXVHG� DGGUHVV� IRU� DQ� ,3� PXOWLFDVW
JURXS��&XUUHQWO\�� QR�PHFKDQLVP�KDV�EHHQ�GHILQHG� IRU� ,3
PXOWLFDVW�WR�G\QDPLFDOO\�DVVLJQ�JURXS�DGGUHVVHV�� ,QVWHDG�
WRGD\¶V� 0%RQH� 7RROV� XVH� D� SURJUDP� FDOOHG� 6HVVLRQ
'LUHFWRU\� �6'5�� >��@� WR� HQVXUH� XQLTXHQHVV� RI� UDQGRPO\
FKRVHQ�PXOWLFDVW�DGGUHVV�DW�DQ�DSSOLFDWLRQ�OHYHO��:H�KDYH
LPSOHPHQWHG� D� FOLHQW�VHUYHU� EDVHG� YDULDQW� RI� WKLV� WRRO�
ZKLFK�DOORZV�SURJUDPV�WR�JHW�DQ�XQXVHG�JURXS�DGGUHVV�YLD

5HPRWH�3URFHGXUH�&DOO��53&��DQG�HQVXUHV�XQLTXHQHVV�RI
WKH� XVHG� DGGUHVV�� $IWHU� JHWWLQJ� DQ� JURXS� DGGUHVV�� WKH
LQLWLDWRU� DJHQW� VHQGV� D� �YHU\� VPDOO�� VHWXS� SDFNHW� E\
FRQYHQWLRQDO� XQLFDVW� WR� HDFK� $03� WKDW� FDUULHV� DQ� DJHQW
JURXS�PHPEHU��RU�LV�WR�EH�WKH�WDUJHW�RI�D�FORQH�DJHQW��WR
VSUHDG�NQRZOHGJH�RI�WKH�FKRVHQ�PXOWLFDVW�DGGUHVV��)RU�WKH
FORQH� WHDP� FDVH� WKLV� PHVVDJH� DOVR� FRQWDLQV� LQIRUPDWLRQ
VSHFLILF� WR� WKH� LQGLYLGXDO� FORQHV� VXFK� DV� DJHQW� ,'� DQG
LQLWLDOL]DWLRQ�VWDWH��7KH�WDUJHW�VLWHV�WKHQ�MRLQ�WKH�DGYHUWLVHG
PXOWLFDVW� JURXS� DQG� ZDLW� IRU� LQFRPLQJ� PHVVDJHV� �VHH
ILJXUH����WKXV�FRPSOHWLQJ�WKH�FRQWH[W�FDUULHU�VHWXS��$W�WKLV
SRLQW�� D� FORQH� SDUHQW�� ZKLFK� LWVHOI� KDV� QRW� MRLQHG� WKH
PXOWLFDVW� JURXS�� PD\� VHQG� D� VLQJOH� FRS\� RI� SDFNDJHG
DJHQW� FRGH� DV� WKH� ILUVW� PXOWLFDVW� PHVVDJH�� DQG� WKH
WUDQVSRUW� V\VWHP�HIILFLHQWO\�KDQGOHV� WKH�GHOLYHU\� WR� DOO� RI
WKH�UHJLVWHUHG�WDUJHW�VLWHV��VHH�ILJXUH���EHORZ��

7KH�HVWDEOLVKHG�PXOWLFDVW�JURXS�FDQ�KHQFHIRUWK�EH�XVHG
WR� UHOD\� DQ\� PHVVDJHV� RI� JOREDO� VFRSH� DPRQJ� WKH
FRPPXQLFDWLRQ� FRQWH[W�� )RU� VXEVHTXHQW� PLJUDWLRQ� RI

)LJXUH����(VWDEOLVKPHQW�RI�WKH�FRQWH[W�FDUULHU
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FRQWH[W� PHPEHUV� WKH� PXOWLFDVW� VHWXS� LV� DGDSWHG� E\
GHUHJLVWHULQJ� WKH� ROG� VLWH� DQG� DGGLQJ� WKH� QHZ� VLWH� WR� WKH
PXOWLFDVW� JURXS� �VKRZQ� EHORZ� LQ� ILJXUH� ���� 1HZ� DJHQWV
PD\�EH�G\QDPLFDOO\�VSDZQHG�DQG�DGGHG�WR�WKH�JURXS�DQG
JURXS� PHPEHUV� FDQ� UHVLJQ� DW� DQ\� WLPH�� FDXVLQJ� WKH
PXOWLFDVW�JURXS�WR�EH�XSGDWHG�ZLWK�MRLQ�DQG�OHDYH�HYHQWV�

$� VSHFLDO� FDVH� DULVHV� ZKHQHYHU� WZR� PHPEHUV� RI� D
FRPPXQLFDWLRQ�FRQWH[W�UHVLGH�RQ�WKH�VDPH�$03��:KLOH�D
GRXEOHG� PXOWLFDVW� MRLQ� LV� VLPSO\� LJQRUHG� E\� WKH
QHWZRUNLQJ� LQIUDVWUXFWXUH�� D� SUHPDWXUH� OHDYH� RSHUDWLRQ
LVVXHG�E\�WKH�$03�RQ�GHSDUWXUH�RI� WKH�ILUVW�DJHQW� OHDYHV
WKH� UHPDLQLQJ� DJHQW� GLVFRQQHFWHG� IURP� WKH� JURXS�� 7KH
$03� LV� WKXV� UHTXLUHG� WR� NHHS� D� FRXQWHU� SHU� FRQWH[W� DQG
ZLOO�RQO\�LVVXH�D�PXOWLFDVW�OHDYH�RSHUDWLRQ�ZKHQ�DOO�DJHQWV
RI�D�FRQWH[W�KDYH�GHSDUWHG�

$� UHOLDEOH� GHOLYHU\� PHFKDQLVP� LV� UHTXLUHG� WR� HQVXUH
WKDW� WKH� PLJUDWLQJ� DJHQWV� UHDFK� DQ\� WDUJHW� VLWHV� WKDW
UHFHLYHG� WKH� VHWXS� QRWLILFDWLRQ� EXW� ZHUH� ODWH� WR� MRLQ� WKH
PXOWLFDVW�JURXS��HQWHULQJ�RQO\�DIWHU�WKH�PLJUDWLRQ�PHVVDJH
KDG�EHHQ�GHOLYHUHG�WR�DOO�UHFHLYHUV�

,W� LV� LPSRUWDQW� WR� QRWH� WKDW� DW� WKH� DSSOLFDWLRQ� OHYHO
FKDQJHV� LQ� WKH� VHWXS� RI� WKH� FRQWH[W� FDUULHU� WKURXJK
PLJUDWLRQ� RI� SDUWLFLSDWLQJ� DJHQWV� LQYROYHV� RQO\� ORFDO
LQWHUDFWLRQV�ZLWK�WKH�WUDQVSRUW�LQIUDVWUXFWXUH��6SHFLILFDOO\�
RQO\�WKH�RULJLQ�DQG�GHVWLQDWLRQ�$03V�RI�D�PLJUDWLRQ�OHDYH
DQG�MRLQ��UHVSHFWLYHO\��WKH�FRQWH[W�FDUULHU��)XOO�ORFDWDELOLW\
RI�WKH�PRYHG�DJHQW�LV�SURYLGHG� LQ�DQ�HQWLUHO\� WUDQVSDUHQW
ZD\�E\�WKH�PXOWLFDVW�URXWLQJ�LQIUDVWUXFWXUH��7KLV�LV�XQOLNH
FRQYHQWLRQDO� ORFDWLQJ� VFKHPHV� ZKHUH� UHPRWH� KRPH
SRLQWHUV�RU�UHIHUHQFH�FKDLQV�KDYH�WR�EH�XSGDWHG�WR�UHIOHFW
WKH�RFFXUUHG�PLJUDWLRQ�

����� &KDQJHV�LQ�WKH�$03�LQWHUIDFH

7KH�LPSOHPHQWDWLRQ�RI�DOO�FRPPXQLFDWLRQ�IXQFWLRQDOLW\
LQ� RXU� DUFKLWHFWXUDO� IUDPHZRUN� LV� ORFDWHG� LQ� DQ� $03

VHUYLFH� FRPSRQHQW� QDPHG� WKH� FRPPXQLFDWLRQ� VHUYLFH�
$JHQWV�DFFHVV�WKLV�VHUYLFH�WKURXJK�DQ�LQWHUIDFH�WKDW�RIIHUV
PHWKRGV� IRU� PLJUDWLQJ� RU� FORQLQJ� DQ� DJHQW� DQG� VHQGLQJ
DUELWUDU\� PHVVDJHV� WR� RWKHU� DJHQWV� DPRQJ� D� VHW� RI
DFTXDLQWDQFHV�RI�WKH�VHQGLQJ�DJHQW��7KH�DFTXDLQWDQFH�VHW
LQ� RXU� DSSURDFK� FRQWDLQV� LQGLYLGXDO� DJHQWV�� VXFK� DV� WKH
FUHDWRU� RI� DQ� DJHQW� JURXS�� DV� ZHOO� DV� DJHQW� JURXSV�
UHSUHVHQWHG�E\�WKHLU�FRPPXQLFDWLRQ�FRQWH[W��7KH�PDSSLQJ
EHWZHHQ� DJHQW� RU� JURXS� ,'V� DQG� WKHLU� FRUUHVSRQGLQJ
XQLFDVW�RU�PXOWLFDVW�DGGUHVVHV�DQG�WKH�DFWXDO�WUDQVIHU�RI�D
PHVVDJH�LV�HQFDSVXODWHG�LQ� WKH�FRPPXQLFDWLRQ�VHUYLFH�DV
DUH�MRLQ��DQG�OHDYH�RSHUDWLRQV�IRU�WKH�$03V�DW�ERWK�HQGV
RI�DQ�DJHQW�PLJUDWLRQ��7KXV��WKH�LQGLYLGXDO�DJHQW�GRHV�QRW
QHHG�WR�NQRZ�DQ\�GHWDLOV�DERXW�WKH�VKDSH�RI�DQ�DFTXDLQWHG
DJHQW� JURXS� DQG� VWD\V� HQWLUHO\� XQFRQFHUQHG� ZLWK� WKH
MRLQLQJ� RU� OHDYLQJ� RI� PHPEHUV�� $OORZLQJ� VHW�YDOXHG
DFTXDLQWDQFHV� DQG� PDQDJLQJ� WKH� QHFHVVDU\� ERRNNHHSLQJ
IRU�G\QDPLF�JURXSV�LQ�WKH�$03�LQIUDVWUXFWXUH�H[WHQGV�WKH
�VLQJOH�YDOXHG�� RSWLRQV� RIIHUHG� LQ� H[LVWLQJ� V\VWHPV� DQG
UHOLHYHV� WKH� DJHQW� GHYHORSHU� RI� WKH� EXUGHQ� RI� RUJDQL]LQJ
PXOWL�SDUW\� FRPPXQLFDWLRQ� E\� KLPVHOI�� 7KH� FORQH
RSHUDWLRQ�XVHG�WR�VSDZQ�RQH�RU�VHYHUDO�FRSLHV�RI�DQ�DJHQW
FRPHV�LQ�WZR�IODYRUV��%\�GHIDXOW��QHZ�DJHQWV�DUH�DGGHG�WR
WKH� HQFORVLQJ� FRPPXQLFDWLRQ� FRQWH[W��$OWHUQDWLYHO\�� LW� LV
SRVVLEOH� WR� FUHDWH� D� QHZ� FRPPXQLFDWLRQ� FRQWH[W� IRU� WKH
FORQH� WHDP� HQDEOLQJ� WKH� XVHU� WR� IRUP� D� KLHUDUFK\� RI
VXEFRQWH[WV�WKDW�OLPLW�PXOWLFDVW�H[FKDQJHV�WR�SUHFLVHO\�WKH
JURXS�FRPPXQLFDWLRQ�SDWWHUQ�GHVLUHG�IRU�WKH�DSSOLFDWLRQ�

����� $GYDQWDJHV�RYHU�FRQYHQWLRQDO�DSSURDFKHV

7KH� DGYDQWDJH� DWWDLQDEOH� RYHU� WKH� FRQYHQWLRQDO
DSSURDFK� RI� DSSOLFDWLRQ�OHYHO� FRQWUROOHG� FRPPXQLFDWLRQ
YLD�XQLFDVW�WUDQVSRUW�OLQNV�LV�PDQLIHVWHG�LQ�WZR�DUHDV�

)LUVWO\�� WKH� DFFXPXODWHG� GDWD� YROXPH� WUDQVIHUUHG� LQ� D
VLQJOH�PXOWLFDVW� LV�DOPRVW�DOZD\V�VLJQLILFDQWO\� ORZHU� WKDQ
WKDW�RI�D�PDWFKLQJ�QXPEHU�RI�XQLFDVW� WUDQVIHUV��7HDPV�RI
FORQH�DJHQWV�DUH�WR�WKH�ODUJHVW�GHJUHH�PDGH�XS�RI�LGHQWLFDO
FRGH� DQG� LQLWLDOL]DWLRQ� GDWD� �ZLWK� GLIIHUHQFHV� H�J�� LQ� WKH
LQGLYLGXDO� ,'V� DQG� LWLQHUDULHV�� DQG� DUH� WKHUHIRUH� VXLWDEOH
IRU�RXU�PXOWLFDVW�WUDQVSRUW�VFKHPH��7KH�YROXPH�JHQHUDWHG
LQ� DJHQW� PLJUDWLRQV�� RQH� RI� WKH� PDMRU� UHPDLQLQJ� FRVW
IDFWRUV�IRU�PRELOH�DJHQWV�RQ�WKH�FRPPXQLFDWLRQ�VLGH��FDQ
WKXV�EH�UHGXFHG�DW�OHDVW�IRU�WKH�LQLWLDO�FORQLQJ�SKDVH�

6HFRQGO\�� WKH� WDVN� RI� ORFDWLQJ� WKH� DGGUHVVHHV� RI� D
FRPPXQLFDWLRQ� HYHQW� LV� WUDQVSDUHQWO\� KDQGOHG� E\� WKH
PXOWLFDVW�SURWRFRO�RQ�WKH�QHWZRUNLQJ�OD\HU��:H�DUJXH�WKDW
WKH� QHWZRUN� OD\HU� LV� WKH� DSSURSULDWH� FKRLFH� WR� FDUU\� RXW
URXWLQJ� DQG� ORFDWLQJ� IXQFWLRQDOLW\� EHFDXVH� WKH� UHTXLUHG
SURWRFRO� PHFKDQLVPV� DUH� DOUHDG\� WKHUH� DQG� KDYH
XQGHUJRQH� FRQVLGHUDEOH� GHYHORSPHQW�� 7KH� IXQFWLRQV� IRU
DJHQW� ORFDWLRQ� SHUIRUPHG� DW� WKH� DSSOLFDWLRQ� OHYHO� LQVLGH
WKH�$03V�DUH�JUHDWO\�UHGXFHG�LQ�RXU�DSSURDFK�DQG�OHDG�WR
D�VLPSOLILFDWLRQ�RI�WKH�RYHUDOO�$03�DUFKLWHFWXUH�

)LJXUH����7UDQVSDUHQW�ORFDWLRQ�RI�PRYHG�DJHQWV
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����� 5HTXLUHG�H[WHQVLRQV�WR�WKH�VLPSOH�,3
PXOWLFDVW

:KLOH�WKH�DGYDQWDJHV�WR�EH�JDLQHG�E\�WKH�GLUHFW�XVH�RI
PXOWLFDVW� WHFKQRORJ\�DUH�SURPLVLQJ�� WKH�GLVFXVVLRQ�VR� IDU
KDV�QRW�FRQVLGHUHG�DOO�DVSHFWV�RI�WKH�WHFKQLFDO�UHDOL]DWLRQ�
)LUVW� DQG� IRUHPRVW�� WKH� VLPSOH� ,3�PXOWLFDVW� VHUYLFH� GRHV
QRW� SURYLGH� JXDUDQWHHV� IRU� WKH� UHOLDEOH� GHOLYHU\� RI� D
SDFNHW� WR� DQ\� RI� WKH� UHFHLYHUV� ZKLFK� LV� DQ� DEVROXWH
UHTXLUHPHQW�IRU�DJHQW�FRPPXQLFDWLRQ�

7KH� OLWHUDWXUH� PHQWLRQV� VHYHUDO� H[WHQVLRQV� WKDW� DGG
UHOLDELOLW\� WR� WKH� PXOWLFDVW� VHUYLFH�� 7KH� FRPPXQLFDWLRQ
SDWWHUQV� JHQHUDWHG� E\� D� FRQWH[W� RI� DJHQWV� DUH�� KRZHYHU�
IXQGDPHQWDOO\�GLIIHUHQW� IURP� WKRVH� JHQHUDOO\� DVVXPHG� DV
WKH� EDVLV� IRU� UHOLDEOH�PXOWLFDVW� SURWRFROV� LQ� D� QXPEHU� RI
ZD\V�� WUDIILF� LV� KLJKO\� EXUVW\� LQVWHDG� RI� VWUHDPLQJ�
UHFHLYHUV�PD\�PRYH� GXULQJ� WKH� H[LVWHQFH� RI� WKH� FRQWH[W�
GDWD� YROXPHV� DUH� FRPSDUDWLYHO\� VPDOO�� 7KH� UDWLR� RI� WKH
WRSRORJ\� FKDQJH� UDWH� RYHU� WKH� FRPPXQLFDWLRQ� HYHQW� UDWH
PD\� EH� KLJK��ZKLFK�PHDQV� WKDW� DQ� DJHQW�PD\� FKRRVH� WR
PLJUDWH�EHWZHHQ�WZR�SDFNHWV�RI�D�FRQYHUVDWLRQ�DQG�H[SHFW
WR� EH� UHDFKHG� E\� DOO� SDFNHWV� DW� LWV� QHZ� ORFDWLRQ�� :LWK
UHVSHFW� WR� RUJDQL]DWLRQ�� WKH�PHPEHU�$03V� RI� D� FRQWH[W
FDUULHU�GR�QRW� MRLQ� WKH�JURXS�RXW�RI� WKHLU�RZQ�FKRLFH�EXW
UHDFW� WR� WKH� UHTXHVW� RI� D� SHHU� $03� �WKH� RULJLQ� RI� DQ
LPPLJUDWLQJ�DJHQW��

7KLV�VHW�RI�FRQVWUDLQWV�QHFHVVLWDWHV�D�FDUHIXO�DQDO\VLV�RI
WKH� HPSOR\HG� H[WHQVLRQV� IRU� UHOLDEOH� GHOLYHU\� WR� HQVXUH
WKDW� WKH� SURILW� JDLQHG� LQ� WKH� XVH� RI� PXOWLFDVW� LV� QRW� ORVW
WKURXJK�FDUHOHVVQHVV�DW�WKH�RWKHU�HQG�

��� $QDO\VLV�RI�PXOWLFDVW�EDVHG
FRPPXQLFDWLRQ

,3�PXOWLFDVW�SURYLGHV�HIILFLHQW�DQG�VFDOHDEOH�URXWLQJ�RI
GDWD� SDFNHWV� WR� PXOWLSOH� UHFHLYHUV�� +RZHYHU�� WKH
XQUHOLDEOH�EHDUHU� VHUYLFH�SURYLGHG�E\� ,3�GRHV� QRW� ILW� WKH
UHTXLUHPHQWV�RI�PRELOH�DJHQW�V\VWHPV��5HPRWH�LQWHU�DJHQW
FRPPXQLFDWLRQ� UHOLHV� RQ� UHOLDEOH� DQG� HUURU�IUHH� GDWD
GHOLYHU\��0HDVXUHPHQWV�KDYH�VKRZQ�WKDW�SDFNHW� ORVVHV� LQ
WKH�FXUUHQW�0%RQH�DUH�VLJQLILFDQW���7KH�GDWD�VHWV�FROOHFWHG
LQ� >��@� VWDWH� WKDW� LQ� VHYHUDO� VFHQDULRV� DOPRVW� ���� RI
WUDQVPLWWHG�SDFNHWV�ZHUH�QRW�FRUUHFWO\�UHFHLYHG�E\�DW�OHDVW
RQH� UHFHLYHU�� 7KLV� LOOXVWUDWHV� WKH� QHHG� IRU� HIILFLHQW� DQG
SRZHUIXO�HUURU�FRUUHFWLRQ�VFKHPHV�

:KHQ� GHVLJQLQJ� UHOLDEOH�PXOWLFDVW� SURWRFROV� IRU� ODUJH
VFDOH� PRELOH� DJHQW� V\VWHPV�� VFDODELOLW\� EHFRPHV� D� NH\
LVVXH��6HYHUDO�KXQGUHG�DJHQWV�PD\�EH�LQYROYHG��LQ�D�VLQJOH
PXOWLFDVW�FRPPXQLFDWLRQ��,Q�DGGLWLRQ��PRELOH�DJHQWV�PD\
EH� VSUHDG� DOO� RYHU� WKH� ZRUOG�� $V� WKH� VL]H� DQG� WKH
JHRJUDSKLF� VSDQ� RI� DJHQW� JURXSV� LQFUHDVH�� HIILFLHQW
FRQQHFWLRQ� PDQDJHPHQW� VFKHPHV� EHFRPH� HYHU� PRUH
HVVHQWLDO�� 6RPH� NLQG� RI� LQWHUDFWLRQ� EHWZHHQ� VHQGHU� DQG
UHFHLYHUV� LV� UHTXLUHG� WR� HQVXUH� FRUUHFW� GDWD� GHOLYHU\�

1HLWKHU� V\VWHP� KDV� HQRXJK� LQIRUPDWLRQ� WR� FRQWURO� GDWD
WUDQVIHU�RQ�LWV�RZQ��7KH�SURYLVLRQ�RI�UHOLDEOH�GDWD�WUDQVIHU
LV�EDVHG�RQ�D�FRPSDULVRQ�EHWZHHQ�VHQW�DQG�UHFHLYHG�GDWD�
7KH� WUDQVPLWWHU� KDV� NQRZOHGJH� DERXW� ZKLFK� GDWD� XQLWV
KDYH� EHHQ� VHQW� DQG� WKH� UHFHLYHUV� DERXW�ZKLFK� GDWD� XQLWV
KDYH�EHHQ�UHFHLYHG�FRUUHFWO\��7KHUHIRUH�� WKH�SURYLVLRQ�RI
D� UHOLDEOH� FRPPXQLFDWLRQ� VHUYLFH� UHTXLUHV� WKH� WUDQVPLV�
VLRQ�RI�UHFHLYHU�VWDWXV�EDFN�WR�WKH�VHQGHU�RU�YLFH�YHUVD�

$QRWKHU� LVVXH� RI� KLJK� LPSRUWDQFH� LV� WR� LGHQWLI\� HUURU
FRUUHFWLRQ� VFKHPHV� VXLWDEOH� WR� SURYLGH� UHOLDEOH�PXOWLFDVW
GHOLYHU\��&RPPRQ�SURWRFROV�XVH�*R�%DFN�1�RU� VHOHFWLYH
UHSHDW� WR� UHWUDQVPLW� ORVW� DQG� FRUUXSWHG� GDWD�� 5HFHLYHUV
UHTXHVW� PLVVHG� GDWD� XQLWV� GLUHFWO\� IURP� WKH� WUDQVPLWWHU
ZLWKRXW� DQ\� FRQVLGHUDWLRQ� RI� QHWZRUN� WRSRORJ\� DQG
FXUUHQW� QHWZRUN� ORDG�� ,Q� WKH� FDVH� RI� JURXS
FRPPXQLFDWLRQ�� LW� LV�DOVR�SRVVLEOH� WR�H[FKDQJH�GDWD�ZLWK
QHLJKERULQJ�UHFHLYHUV�� ,W� LV�SUHIHUDEOH� WR� UHTXHVW� ORVW�DQG
FRUUXSWHG� GDWD� IURP� D� JURXS�PHPEHU� SODFHG� QH[W� WR� WKH
KRVW�ZKLFK�LV�PLVVLQJ�VRPH�LQIRUPDWLRQ��$Q�RSWLPDO�HUURU
FRUUHFWLRQ� VFKHPH� ZRXOG� VWLPXODWH� UHWUDQVPLVVLRQV� RI
PLVVHG� GDWD� XQLWV� E\� WKH� UHFHLYHU� ORFDWHG� FORVHVW� WR� WKH
IDLOLQJ� KRVW�� 7KLV� ZRXOG� PLQLPL]H� WUDQVIHU� GHOD\� DQG
QHWZRUN� ORDG�� 6WXGLHV� RI� SDFNHW� ORVV� FRUUHODWLRQ� LQ� WKH
FXUUHQW�0%RQH�>��@�VKRZ�WKDW�SDFNHW� ORVV� LV�PRUH� OLNHO\
WR�RFFXU�RQ�WKH�SDWK�EHWZHHQ�WKH�PXOWLFDVW�EDFNERQH�DQG
WKH� ORFDO� KRVW� UDWKHU� WKDQ� RQ� WKH� EDFNERQH� OLQNV� RI� WKH
PXOWLFDVW� WUHH�� 7KH� PHDVXUHPHQWV� DOVR� VKRZ� WKDW�� RQ
DYHUDJH��WKHUH�LV�OLWWOH�SDLU�ZLVH�VSDWLDOO\�DVVRFLDWHG�ORVV�LQ
WKH�0%RQH�� 7KHUHIRUH�� WKH� SUREDELOLW\� WKDW� D� UHFHLYHU� LV
DEOH� WR� REWDLQ� D� PLVVHG� GDWD� XQLW� IURP� D� QHDUE\� JURXS
PHPEHU�LV�TXLWH�KLJK�

����� /*03�-�$�VFDODEOH�UHOLDEOH�PXOWLFDVW
SURWRFRO

7KH�GHVFULEHG�SUREOHPV�DQG� WKH� FKDUDFWHULVWLFV�RI� WKH
0%RQH� KDYH� VWURQJO\� LQIOXHQFHG� WKH� GHVLJQ� DQG� WKH
GHYHORSPHQW� RI� D� QRYHO� PXOWLFDVW� SURWRFRO� IRU� PRELOH
DJHQW� V\VWHPV�� ZKLFK� LV� FDOOHG� /RFDO� *URXS� EDVHG
0XOWLFDVW� 3URWRFRO� �/*03��� ,W� LV� EDVHG� RQ� WKH� /RFDO
*URXS� &RQFHSW� SUHVHQWHG� LQ� >�@�� 7KH� PHFKDQLVPV� RI
/*03� DUH� GHVLJQHG� WR� VXSSRUW� UHOLDEOH� GDWD� WUDQVIHU� RQ
WRS�RI�XQUHOLDEOH�,3�PXOWLFDVW��7KH�FRPPXQLFDWLRQ�VHUYLFH
SURYLGHG� E\� /*03� LV� SHUIHFWO\� LQ� FRQIRUPLW\� ZLWK� WKH
UHTXLUHPHQWV�RI�PRELOH�DJHQW�V\VWHPV��$�FRPSDULVRQ�ZLWK
UHODWHG�ZRUN�FDQ�EH�IRXQG�LQ�>�@�

7KH�EDVLF�DLP�RI�/*03�LV�WR�GLVWULEXWH� WKH�EXUGHQ�RI
DFNQRZOHGJPHQW� KDQGOLQJ� DQG� HUURU� UHFRYHU\� DPRQJ� DOO
WKH�PHPEHUV�RI�D�JOREDO�PXOWLFDVW�JURXS��/*03�GLYLGHV
JOREDO�FRPPXQLFDWLRQ�JURXSV�LQWR�VR�FDOOHG�/RFDO�*URXSV
WR�LPSURYH�VFDODELOLW\�RI�SRLQW�WR�PXOWLSRLQW�VHUYLFHV��7KH
UHFHLYHUV�ZKLFK� EHORQJ� WR� WKH� VDPH�/RFDO�*URXS� VKRXOG
EH�ORFDWHG�LQ�FORVH�YLFLQLW\��'LIIHUHQW�DSSOLFDWLRQ�VSHFLILF
PHWULFV� DUH� VXSSRUWHG� WR� HVWDEOLVK� D� KLHUDUFK\� RI� /RFDO
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*URXSV�� ,Q� HDFK� VXEJURXS� D� *URXS� &RQWUROOHU� �*&�� LV
UHVSRQVLEOH� IRU� SURFHVVLQJ� VWDWXV� LQIRUPDWLRQ� IURP� WKH
DVVLJQHG� UHFHLYHUV�� 7KH� LQWHJUDWLRQ� RI� DFNQRZOHGJPHQW
SURFHVVLQJ�FDSDELOLWLHV�LQWR�*URXS�&RQWUROOHUV�UHGXFHV�WKH
LPSORVLRQ� SUREOHP�� $� *&� HYDOXDWHV� FRQWURO� PHVVDJHV
IURP�DOO� WKH�PHPEHUV�RI� LWV� VXEJURXS�DQG� IRUZDUGV� WKHP
WR�WKH�PXOWLFDVW�VHQGHU�RU�D�KLJKHU�OHYHO�*URXS�&RQWUROOHU
LQ� D� VLQJOH� FRPSRVLWH� FRQWURO� XQLW�� 7KLV� FRQFHUQV� HUURU
UHSRUWV�DV�ZHOO�DV�PHVVDJHV� WR�FRQWURO�GDWD�IORZ��3DUDOOHO
SURFHVVLQJ�RI� VWDWXV� UHSRUWV� DQG� WKHLU� FRPELQDWLRQ� LQWR� D
VLQJOH� PHVVDJH� SHU� /RFDO� *URXS� UHOLHYHV� WKH� PXOWLFDVW
VHQGHU� E\� UHGXFLQJ� WKH� QXPEHU� RI� FRQWURO� XQLWV� WR� EH
SURFHVVHG�DW�WKH�WUDQVPLWWHU�

*URXS� &RQWUROOHUV� DOVR� VXSSRUW� WKH� FRRUGLQDWLRQ� RI
ORFDO�UHWUDQVPLVVLRQV��,Q�SULQFLSOH��DQ\�JURXS�PHPEHU�WKDW
KDV� FRUUHFWO\� UHFHLYHG� D� FHUWDLQ� GDWD� XQLW� LV� DEOH� WR
SHUIRUP�UHWUDQVPLVVLRQV�� ,W� LV�QRW� MXVW� WKH�RULJLQDO� VHQGHU
ZKLFK� PD\� UHWUDQVPLW� ORVW� GDWD� XQLWV�� /*&� UHFRYHUV
SDFNHW� HUURUV� LQVLGH� /RFDO� *URXSV� ILUVW�� $� *URXS
&RQWUROOHU�UHTXHVWV�PLVVLQJ�GDWD�XQLWV�IURP�WKH�VHQGHU�RU�D
KLJKHU�OHYHO� *&� RQO\� LI� QRW� D� VLQJOH� PHPEHU� RI� LWV
VXEJURXS� KDV� UHFHLYHG� WKH� PLVVLQJ� GDWD� XQLW� FRUUHFWO\�
+RZHYHU��UHWUDQVPLVVLRQV�SHUIRUPHG�E\�UHJXODU�UHFHLYHUV
KDYH� WR� EH� FRRUGLQDWHG� LQ� VRPH� ZD\�� 5HGXQGDQW
UHWUDQVPLVVLRQV� VKRXOG� EH� DYRLGHG� DQG� DQ� DSSURSULDWH
JURXS� PHPEHU� VKRXOG� SHUIRUP� WKH� UHWUDQVPLVVLRQ�� 7KH
UHFHLYHUV�KDYH�WR�FRPH�WR�DQ�DJUHHPHQW�RQ�ZKLFK�RI�WKHP
LV�SHUIRUPLQJ�D�UHTXHVWHG�UHWUDQVPLVVLRQ��7KH\�FRRUGLQDWH
ORFDO� UHFRYHU\� IURP� GDWD� ORVV� WR� DYRLG� H[SHQVLYH
UHWUDQVPLVVLRQV�IURP�WKH�PXOWLFDVW�VHQGHU�RU�D�KLJKHU�OHYHO
*URXS� &RQWUROOHU�� 7KLV� UHGXFHV� GHOD\� DQG� GHFUHDVHV� WKH
ORDG�IRU�VHQGHU�DQG�QHWZRUN�

,Q�SULQFLSOH��DQ\�UHJXODU�UHFHLYHU�FDQ�EHFRPH�D�*URXS
&RQWUROOHU�� +RZHYHU�� HDFK� FRPPXQLFDWLRQ� SDUWLFLSDQW
GHFLGHV�RQ� LWV�RZQ�ZKHWKHU� LW� LV�ZLOOLQJ� WR�EH�D�SRWHQWLDO
*URXS�&RQWUROOHU�RU�QRW��$�UHFHLYHU�PD\�UHIXVH�WR�SHUIRUP
ORFDO� DFNQRZOHGJPHQW� SURFHVVLQJ� DQG� ORFDO� UHWUDQVPLV�
VLRQV� GXH� WR� LWV� UHVWULFWHG� SURFHVVLQJ� SRZHU� RU� PHPRU\
VSDFH�� 2WKHU� UHDVRQV� IRU� WKH� UHIXVDO� FRXOG� EH� WKH� FRVW
VWUXFWXUH�RI�WKH�,QWHUQHW�VHUYLFH�RU�VHFXULW\�FRQVLGHUDWLRQV�

7KH� GHILQLWLRQ� RI� /RFDO� *URXSV� DQG� WKHLU� IRUPDWLRQ
LQWR� D� KLHUDUFK\� LV� VXSSRUWHG� E\� WKH� '\QDPLF
&RQILJXUDWLRQ� 3URWRFRO� �'&3�� >�@�� ,W� SURYLGHV
PHFKDQLVPV� IRU� DQ� DXWRPDWHG� HVWDEOLVKPHQW� RI� /RFDO
*URXSV� DQG� IRU� G\QDPLF� UHFRQILJXUDWLRQ� LQ� DFFRUGDQFH
ZLWK�WKH�FXUUHQW�QHWZRUN�ORDG�DQG�JURXS�PHPEHUVKLS��1R
PDQXDO� DGPLQLVWUDWLRQ� LV� QHFHVVDU\�� '&3� LV� VHOI�KHDOLQJ�
PHDQLQJ� WKDW� LW� LV� WROHUDQW� RI� WKH� � IDLOXUH� RI� FHUWDLQ
UHFHLYHUV�RU�D�*URXS�&RQWUROOHU�

$Q� LPSRUWDQW� IHDWXUH�RI�/*03� LV� LPSOLFLW� FRQQHFWLRQ
HVWDEOLVKPHQW��6KRUW�WHUP��WUDQVDFWLRQ�RULHQWHG�LQWHU�DJHQW
FRPPXQLFDWLRQ� DUH� QRW� GHOD\HG� E\� ORQJ�ODVWLQJ
LQIRUPDWLRQ� H[FKDQJH� GXULQJ� FRQQHFWLRQ� HVWDEOLVKPHQW�

,QVWHDG��FRQQHFWLRQV�DUH�HVWDEOLVKHG�LPSOLFLWO\�E\�WKH�ILUVW
LQFRPLQJ�GDWD�SDFNHW�

����� 3HUIRUPDQFH�LVVXHV

$SSURSULDWH�XVH�RI�,3�PXOWLFDVW�LV�D�QRYHO�DSSURDFK�WR
VROYH� WKH� ORFDWLRQ� SUREOHP� LQ� PRELOH� DJHQW� V\VWHPV�
+RZHYHU�� LW� QHHGV� WR� EH� FODULILHG� KRZ� IDVW� ,3� PXOWLFDVW
ZLOO� UHIOHFW� FKDQJHV� RI� DJHQW� ORFDWLRQ� DQG� ZKHWKHU� WKH
REVHUYHG�GHOD\�LV�DFFHSWDEOH�IRU�WKH�HQYLVDJHG�DSSOLFDWLRQ
HQYLURQPHQW�� ,Q�DGGLWLRQ�� WKH�TXHVWLRQ�DULVHV�ZKHWKHU� WKH
DSSURDFK� JHQHUDWHV� PRUH� PXOWLFDVW� URXWLQJ� ORDG� WKDQ� LW
SUHYHQWV� LQ� GDWD� WUDIILF� ORDG�� ,Q� RUGHU� WR� DQVZHU� WKHVH
TXHVWLRQV�� VLPXODWLRQV� DV� ZHOO� DV� PHDVXUHPHQWV� LQ� WKH
0%RQH�KDYH�EHHQ�DSSOLHG�

$� PRELOH� DJHQW� WUDYHOOLQJ� IURP� RQH� DJHQW� PHHWLQJ
SRLQW� �$03��� WR� DQRWKHU� RQH� �$03��� KDV� WR� SHUIRUP
VHYHUDO� WDVNV�� ,W� FDXVHV�$03�� WR� OHDYH� WKH� FRUUHVSRQGLQJ
PXOWLFDVW� JURXS� DQG� VWLPXODWHV� $03�� WR� MRLQ� LW�� %HIRUH
EHLQJ� DEOH� WR� UHFHLYH� PXOWLFDVW� SDFNHWV� DW� $03��� WKH
XSGDWHG� JURXS� PHPEHUVKLS� LQIRUPDWLRQ� QHHGV� WR� EH
GLVWULEXWHG� E\� WKH� XQGHUO\LQJ� PXOWLFDVW� URXWLQJ� SURWRFRO
DQG� WKH� URXWLQJ� WUHH�PXVW� EH� FKDQJHG� WR� UHIOHFW� WKH� QHZ
ORFDWLRQ� RI� WKH�PRELOH� DJHQW�� 7KH� GHOD\�∆7� LQFXUUHG� E\
WKHVH� XSGDWHV� LV� GHILQHG� DV� WKH� LQWHUYDO� EHWZHHQ� WLPH�7�
DQG�WLPH�7���ZKHUHE\�7��UHIHUV�WR�WKH�PRPHQW�RI�LVVXLQJ�D
MRLQ� UHTXHVW� DQG� 7�� GHILQHV� WKH� HDUOLHVW� SRLQW� RI� WLPH� DW
ZKLFK�PXOWLFDVW�SDFNHWV�FRXOG�EH�UHFHLYHG��7R�GHWHUPLQH
UHDOLVWLF�YDOXHV�IRU�∆7��VHYHUDO�H[SHULPHQWV�LQ�WKH�0%RQH
KDYH� EHHQ� SHUIRUPHG��0XOWLFDVW� FDSDEOH� VNHOHWRQ� $03V
KDYH� EHHQ� SODFHG� RQ� ZRUNVWDWLRQV� DW� WKH� 8QLYHUVLW\� RI
.DUOVUXKH�� DW� WKH�8QLYHUVLW\� RI�%UDXQVFKZHLJ� DQG� DW� WKH
8QLYHUVLW\�RI�+DQQRYHU��2QH�RI� WKHP�KDV�EHHQ�VHW� XS� WR
KRPH�D�VHQGLQJ�DJHQW��ZKLFK�WUDQVPLWWHG�WHVW�PHVVDJHV�DW
WKH�PD[LPXP�SRVVLEOH�UDWH�WR�D�FHUWDLQ�PXOWLFDVW�JURXS�P�
,Q� RUGHU� WR� GHWHUPLQH� WKH� GHOD\�∆7�� DQ� DJHQW� ORFDWHG� DW
DQRWKHU� $03� VWLPXODWHG� D� MRLQ� UHTXHVW� D� WLPH� 7��� $IWHU
UHFHSWLRQ�RI�WKH�ILUVW�PXOWLFDVW�SDFNHW�DW�WLPH�7���WKH�GHOD\
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LV�FDOFXODWHG�WR�∆7�� ��7����7���9DULRXV�H[SHULPHQWV�KDYH
EHHQ�SHUIRUPHG� WR� GHWHUPLQH� WKH� MRLQ� GHOD\� IRU� GLIIHUHQW
VFHQDULRV��7KH�UHVXOWV�VKRZ�KLJKO\�YRODWLOH�YDOXHV��ZKLFK
GR�QRW�DOORZ�DQ\�GHILQLWLYH�VWDWHPHQW�DERXW�WKH�MRLQ�GHOD\
WR�EH� H[SHFWHG� IRU� DJHQW�PLJUDWLRQ��+RZHYHU�� YDOXHV� IRU
∆7� UDQJHG� EHWZHHQ� �� PV� DQG� ���� PV�� 7KLV� WLPHVFDOH
VHHPV� WR� EH� TXLWH� DFFHSWDEOH�� EHFDXVH� D� QHZO\�PLJUDWHG
DJHQW� LV� DEOH� WR�SDUWLFLSDWH� LQ� LQWHU�DJHQW� FRPPXQLFDWLRQ
DIWHU� WKLV� UHODWLYH� VKRUW� WLPH� ERXQG�� 1R� IXUWKHU� ORFDWLRQ
PHFKDQLVP�LV�QHFHVVDU\�DQ\�PRUH�

%HVLGHV� WKH� EHQHILWV� LQ� DJHQW� ORFDWLRQ�� WKH� XVH� RI
VFDODEOH� PXOWLFDVW� WHFKQLTXHV� DOVR� UHVXOWV� LQ� UHGXFHG
QHWZRUN� ORDG� DQG� GHFUHDVHG� DYHUDJH� WUDQVIHU� GHOD\�
%HFDXVH�EHQHILWV�RI�PXOWLFDVW�FRPPXQLFDWLRQ�FRPSDUHG�WR
VXFFHVVLYH� XQLFDVW� WUDQVIHU� DUH� REYLRXV�� RXU� SHUIRUPDQFH
HYDOXDWLRQ� IRFXVHG� RQ� D� FRPSDULVRQ� RI� � /*03� DQG
FODVVLFDO��VHQGHU�EDVHG�PXOWLFDVW�VFKHPHV�

$OO� VLPXODWLRQV� ZHUH� EDVHG� RQ� %21H6�'HVLJQHU�� DQ
HYHQW�GULYHQ�QHWZRUN�VLPXODWLRQ�WRRO�E\�WKH�$OWD�*URXS�RI
&DGHQFH�� 7KH� VLPXODWLRQ� VFHQDULR� FRQVLVWV� RI� D� VHQGLQJ
DJHQW�DQG�YDULRXV�UHFHLYLQJ�DJHQWV�ZKLFK�DUH�FRQQHFWHG�WR
D�FHUWDLQ�VXEQHW��7KH�VHQGLQJ�DJHQW�LV�OLQNHG�WR�WKH�VXEQHW
DFURVV�D�ZLGH�DUHD�QHWZRUN��7KH�HYDOXDWLRQ�H[DPLQHG�WKH
LPSDFW� RI� JURXS� VL]H� RQ� DYHUDJH� WUDQVIHU� GHOD\� DQG� QHW�
ZRUN� ORDG�� 7KH� YDOXHV� REWDLQHG� IRU� /*03� ZHUH� FRP�
SDUHG� WR� FRUUHVSRQGLQJ� UHVXOWV� IRU� WZR� FRPPRQ� VHQGHU�
EDVHG� WHFKQLTXHV� XVLQJ� PXOWLFDVW� DQG� XQLFDVW� UHWUDQV�
PLVVLRQ�� 7UDQVIHU� GHOD\� ZDV� DVVXPHG� WR� ��� PV� IRU� WKH
ZLGH� DUHD� OLQN�� ZKLFK� LV� DSSUR[LPDWHO\� WKH� GHOD\� IRU
WUDQVIHUULQJ�GDWD�EHWZHHQ� WKH�(DVW�DQG�:HVW�FRDVW�RI� WKH
86$�� DQG� ZDV� IL[HG� WR� �� PV� ZLWKLQ� WKH� VXEQHW�� (UURU
SUREDELOLW\� ZDV� DVVXPHG� WR� EH� ����� IRU� PHVVDJH� ORVV
WKURXJK� EXIIHU� RYHUIORZ� RU� ELW� HUURUV�� ZKLFK� LV� QRW
XQFRPPRQ� IRU� KLJKO\� ORDGHG� LQWHUQHWZRUNV�� 7KLV� YDOXH
ZDV� GHULYHG� IURP� PDQ\� PHDVXULQJ� F\FOHV� WR� UDQGRPO\
VHOHFWHG� LQWHUQHW� KRVWV� XVLQJ� WKH� SLQJ� FRPPDQG�� 2WKHU
VLPXODWLRQ�SDUDPHWHUV�LQFOXGHG�GDWD�UDWH��SURFHVVLQJ�GHOD\
ZLWKLQ� FRPPXQLFDWLRQ� V\VWHPV�� VWDWXV� UHTXHVW� UDWH�� DQG
EXUVW�OHQJWK�

7KH� LPSDFW�RI�JURXS�VL]H�RQ�DYHUDJH� WUDQVIHU�GHOD\� LV
JLYHQ� LQ� WKH� DERYH� GLDJUDP�� 7KH� JUDSK� VKRZV� IRU� DOO
WHFKQLTXHV�DQ� LQFUHDVH� LQ� WKH�DYHUDJH� WUDQVIHU�GHOD\�ZLWK
LQFUHDVLQJ� QXPEHUV� RI� UHFHLYLQJ� DJHQWV�� 7KH� VKDUS
LQFUHDVH� IRU� WKH� FRPPRQ�� VHQGHU�EDVHG� DSSURDFK� FDQ� EH
H[SODLQHG�ZLWK�WKH�ODUJH�QXPEHU�RI�DFNQRZOHGJPHQWV�WKDW
KDYH� WR� EH� SURFHVVHG� VROHO\� E\� WKH� VHQGLQJ� DJHQW�� 7KH
UHODWLYH�KLJK�YDOXHV�IRU�DYHUDJH�WUDQVIHU�GHOD\�DUH�PDLQO\
FDXVHG�E\�UHWUDQVPLVVLRQV�DFURVV�WKH�ZLGH�DUHD�OLQN��/RFDO
UHWUDQVPLVVLRQV�� DV� SHUIRUPHG� E\� /*03�� HIIHFW� D� OHVV
VWURQJ�LQFUHDVH�LQ�WUDQVIHU�GHOD\��7KH�EHQHILW�IRU�/*03�LV
H[WUHPHO\�KLJK� IRU� ODUJH�DJHQW�JURXSV��EXW� WUDQVIHU�GHOD\
VWLOO� LQFUHDVHV� ZLWK� WKH� QXPEHU� RI� UHFHLYHUV�� 7KH
HVWDEOLVKPHQW� RI� VHYHUDO� VXEJURXSV� ZLWK� D� UHVWULFWHG
QXPEHU� RI� DJHQWV� OHDGV� WR� D� GLVWULEXWLRQ� RI

DFNQRZOHGJPHQW� SURFHVVLQJ� WR� GLIIHUHQW� ORFDO� *URXS
&RQWUROOHUV��,Q�WKH�WKLUG�VLPXODWLRQ��WKH�PD[LPXP�VL]H�RI
/RFDO� *URXSV� ZDV� GHILQHG� WR� ��� PHPEHUV�� 7KHUHIRUH�
HYHU\�*URXS�&RQWUROOHU�MXVW�KDV�WR�SURFHVV�D�PD[LPXP�RI
���DFNQRZOHGJPHQWV��7KLV�UHVXOWV�LQ�DQ�VRIW�XSSHU�ERXQG
IRU� WUDQVIHU�GHOD\��EHFDXVH�HYHU\�/RFDO�*URXS�ZLWK�PRUH
WKDQ����UHFHLYHUV�LV�VHSDUDWHG�LQWR�GLYHUVH�VXEJURXSV�ZLWK
IHZHU� PHPEHUV�� 7KLV� GLYLVLRQ� GLVWULEXWHV� WKH� EXUGHQ� RI
DFNQRZOHGJPHQW� SURFHVVLQJ� WR� GLIIHUHQW� FRQWUROOHUV� DQG
DYRLGV� IXUWKHU� LQFUHDVH� RI� WUDQVIHU� GHOD\� GXH� WR
DFNQRZOHGJPHQW�SURFHVVLQJ�RYHUKHDG�

7R�FODULI\�WKH�GLIIHUHQFH�EHWZHHQ�XQLFDVW�DQG�PXOWLFDVW
UHWUDQVPLVVLRQ� IRU� ERWK� RI� WKH� FRPPRQ� WHFKQLTXHV�� ��
UHFHLYHUV�ZHUH�DGGHG�DW�WKH�VHQGLQJ�VLGH�RI�WKH�ZLGH�DUHD
QHWZRUN� IRU� HYDOXDWLRQ� RI� QHWZRUN� ORDG�� 7KH� UHVXOW� LV
LOOXVWUDWHG�LQ�WKH�GLDJUDP�VKRZQ�EHORZ��)RU�ERWK�FRPPRQ
WHFKQLTXHV�� WKH� UDWLR� RI� UHWUDQVPLVVLRQV� DQG� WRWDO� GDWD
WUDIILF� RYHU� WKH� ZLGH� DUHD� OLQN� GHSHQGV� GLUHFWO\� RQ� WKH
QXPEHU�RI�UHFLSLHQWV��/*03��LQ�FRQWUDVW��LV�QRW�LQIOXHQFHG
E\� WKH� QXPEHU� RI� UHFHLYLQJ� DJHQWV� DQG� VKRZV� YHU\� ORZ
YDOXHV�FRPSDUHG�ZLWK�WKH�UHVXOWV�RI�WKH�RWKHU�WHFKQLTXHV�

��� $Q�H[DPSOH�DSSOLFDWLRQ

:H�LOOXVWUDWH�WKH�DSSOLFDWLRQ�RI�RXU�DSSURDFK�WR�PRELOH
DJHQW� FRPPXQLFDWLRQ� LQ� DQ� H[DPSOH� IURP� WKH� HOHFWURQLF
PDUNHWSODFH��7KH�WDVN�ZKLFK�ZH�ZRXOG�OLNH�WR�VROYH�ZLWK
WKH� KHOS� RI� D� JURXS� RI�PRELOH� DJHQWV� FRQVLVWV� LQ� ILQGLQJ
WKH�FKHDSHVW�DUUDQJHPHQW�IRU�D�QHZ�SHUVRQDO�FRPSXWHU�ZH
LQWHQG�WR�EX\��%HLQJ�HDJHU� WR�NHHS�DEUHDVW�RI� WKH�UDSLGO\
HYROYLQJ�WHFKQRORJLFDO�DGYDQFHV�ZH�VFRII�DW�SUH�LQVWDOOHG
WXUQ�NH\� VROXWLRQV� DQG� ZLVK� WR� FRQILJXUH� WKH� V\VWHP
RXUVHOYHV� IURP� LQGLYLGXDO� FRPSRQHQWV� VXFK� DV� D
PDLQERDUG�� D� &38�� D� KDUGGLVN�� YLGHR� FRPSRQHQWV�
PHPRU\��D�PHWDO�FDVH�� LQSXW�GHYLFHV��DQG�D�PRQLWRU��2XU
EXGJHW� IRU� WKH� QHZ� PDFKLQH� LV�� XQIRUWXQDWHO\�� VWULFWO\
OLPLWHG��WKHUHIRUH�ZH�DUH�ZLOOLQJ�WR�H[SHQG�VRPH�HIIRUW�DW
ILQGLQJ�WKH�EHVW�GHDO��3URVSHFWLYH�SDUW�GHDOHUV�DUH�VLWXDWHG
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DOO� RYHU� WKH� FRXQWU\� DQG� VLQFH� ZH� DUH� VWLOO� UHDVRQDEO\
SDWLHQW� WKHUH� LV� HQRXJK� WLPH� IRU� VKLSPHQW� HYHQ� IURP� WKH
IDUWKHU�ORFDWLRQV��&RPSDULQJ�SULFHV�LV��RI�FRXUVH��D�WHGLRXV
MRE�VR�ZH�LQVWDQWLDWH�D�WHDP�RI�PRELOH�DJHQWV�WR�FDUU\�RXW
WKH� VHDUFK� IRU� FRPSRQHQWV� RQ� WKH� JOREDO� QHWZRUN�� 6LQFH
ZH�DUH�UDWKHU�VXUH�RI�RXU�SUHIHUHQFHV�ZH�FDQ�SURYLGH�D�VHW
RI� VLPSOH� UXOHV� IRU� DFFHSWDEOH� FRPSRQHQW� W\SHV� �ERDUG
PDQXIDFWXUHU��+'�EUDQG��HWF����SULFHV�ZH�H[SHFW�WR�SD\�IRU
WKH� UHVSHFWLYH� YDULDQWV�� DQG� WKH� GDWH� ZH� QHHG� WKHP
GHOLYHUHG� WR� XV�� :LWK� WKHVH�� ZH� LQLWLDOL]H� RXU� PRELOH
DJHQWV�DQG�VHW�WKHP�WR�WKHLU�WDVNV�

:KLOH�WKH�VHWWLQJ�XQUROOHG�VR�IDU�LV�QRWKLQJ�XQW\SLFDO��LW
JRHV� EH\RQG� WKH� VLPSOHU� H[DPSOHV� JLYHQ� H�J�� LQ� >��@� LQ
WKDW� WKH�RYHUDOO� WDVN� WR�EH� VROYHG�HQFRPSDVVHV� D�QXPEHU
RI� FORVHO\� UHODWHG� VXEWDVNV� ZKLFK� PDNHV� WKH� OLQHDU
DSSURDFK�RI� VHQGLQJ�D� VLQJOH�PRELOH� DJHQW� WR� DOO� VLWHV� LQ
VHTXHQFH�LQDSSURSULDWH��3ULFLQJ�VWUXFWXUHV�DQG�GLIIHUHQFHV
LQ� FRPSRQHQWV� LQ� VWRFN� DW� GLIIHUHQW� PHUFKDQWV� WXUQ� WKH
SUREOHP�LQWR�D�FRPSOH[�GLVWULEXWHG�FRRUGLQDWLRQ�WDVN�WKDW
ZRXOG� UHTXLUH� WKH� VLQJOH� DJHQW� WR� DFFXPXODWH� DOO� WKH
DYDLODEOH� LQIRUPDWLRQ� LQ� D� ILUVW� VWHS� DQG� VXEVHTXHQWO\
DQDO\]H�WKH�GDWD�SLOH�WR�FRPH�XS�ZLWK�WKH�VROXWLRQ��$�WHDP
RI�FORQHV��KRZHYHU��FDQ�EH�VHQW� WR�DOO� NQRZQ�FRPSRQHQW
GHDOHUV� VLPXOWDQHRXVO\�� LQTXLUH� DERXW� WKH� SUHVHQW� RIIHUV
ORFDOO\� DQG� H[FKDQJH� WKHLU� ILQGLQJV� ZLWK� RWKHU� WHDP
PHPEHUV�� 8VH� RI� VHYHUDO� DJHQWV� LQ� SDUDOOHO� DOORZV� XV� WR
H[SORLW�RQH� WKH�VHFRQG�VWUHQJWK�RI�PRELOH�DJHQWV�� UHPRWH
PRQLWRULQJ� RI� GDWD�� ,I� WKH� VHDUFK� IRU� FRPSRQHQWV� LV
LQLWLDWHG�VRPH�WLPH�EHIRUH�WKH�GHOLYHU\�GHDGOLQH��WKH�WHDP
RI�DJHQWV�FDQ�ZDLW�IRU�SULFH�GURSV�±�DW�WLPHV�D�VDIH�EHW�LQ
VRPH�PDUNHW�VHJPHQWV�VXFK�DV�KDUGGLVNV�

7KH� FRPPXQLFDWLRQ� SDWWHUQ� IRU� WKLV� DSSOLFDWLRQ� LV
GRPLQDWHG� E\� PXOWLSDUW\� H[FKDQJHV�� ,Q� WKH� ILUVW� VWHS�� D
WHDP�RI�YLUWXDOO\�LGHQWLFDO�DJHQWV�PLJUDWHV�IURP�WKH�KRPH
VLWH�RI�WKH�SURVSHFWLYH�3&�RZQHU� WR�DJHQW�PHHWLQJ�SRLQWV
UXQ�E\�RU�ORFDWHG�LQ�WKH�YLFLQLW\�RI�FRPSRQHQW�GHDOHUV��)RU
WKH� ORFDWLRQ� RI� VXLWDEOH� FRPSRQHQW� GHDOHUV� ZH� UHO\� RQ� D
WUDGLQJ� VHUYLFH� >�@� HLWKHU� LQ� WKH� VKDSH� RI� DQ� H[WHUQDO
VHUYLFH�SURYLGHG�E\�WKH�QHWZRUNLQJ�LQIUDVWUXFWXUH�RU�DV�DQ
LQWHJUDO�FRPSRQHQW�RI�WKH�$03��DV�KDV�EHHQ�VXJJHVWHG�LQ
VHYHUDO� DUFKLWHFWXUDO� FRQFHSWV� IRU� PRELOH� DJHQW� V\VWHPV
�H�J�� >�@�� >��@��� 7KH� LQLWLDO�PLJUDWLRQ� RI� WKH� DJHQW� JURXS
FDQ�EH�YHU\�HIIHFWLYHO\�VXSSRUWHG�E\�VHWWLQJ�XS�D�PXOWLFDVW
JURXS�IRU�WKH�WUDQVIHU�RI�WKH�HQFDSVXODWHG�DJHQWV��7KH�YHU\
VDPH�PXOWLFDVW�JURXS�ZLOO�EH�XVHG�GXULQJ�WKH�FRRUGLQDWLRQ
SKDVH� EHWZHHQ� WKH� DJHQW� WHDP��$Q� DJHQW�ZKLFK� ILQGV� DQ
DFFHSWDEOH� FRPSRQHQW� LQ� WKH� RIIHU� RI� LWV� DVVLJQHG� GHDOHU
VSUHDGV� WKLV� LQIRUPDWLRQ�YLD� WKH�PXOWLFDVW�JURXS�WR�DOO� LWV
SHHUV�� 'HSHQGLQJ� RQ� WKH� PDUNHW� PRGHO� XQGHUO\LQJ� WKH
DJHQW�V\VWHP��WKH�SHHU�DJHQWV�FDQ�WKHQ�WU\�WR�EDUJDLQ�ZLWK
WKHLU� GHDOHUV� RU� VLPSO\� VWRS� ORRNLQJ� IRU� D� VSHFLILF
FRPSRQHQW�FODVV�ZKHQ�LW�LV�FOHDU�WKDW�WKH\�FDQQRW�VXUSDVV
WKH�DGYHUWLVHG�RIIHU�

7R� IXUWKHU� OLPLW� WKH� QHWZRUN� WUDIILF� LW� LV� SRVVLEOH� WR
VHSDUDWH� WKH� DJHQW� WHDP� LQWR� VXEWHDPV� FRQFHUQHG� ZLWK
VSHFLILF�FRPSRQHQWV��,W�PD\�EH��IRU�LQVWDQFH��DGYLVDEOH�WR
FRRUGLQDWH� WKH� VHOHFWLRQ� RI� WKH� KDUGGLVN�� WKH� &'�520�
DQG� WKH� GLVN� FRQWUROOHU� EHFDXVH� WKH\� DUH� WHFKQRORJLFDOO\
GHSHQGHQW�� 7KH� FKRLFH� RI� PRQLWRU� DQG� JUDSKLFV� ERDUG�
KRZHYHU�� LV� ODUJHO\� LQGHSHQGHQW� RI� WKH� PDVV� VWRUDJH
DVSHFW�� $IWHU� ILQGLQJ� D� VROXWLRQ� IRU� WKHVH� VXEWDVNV�� DQ
DGGLWLRQDO� QHJRWLDWLRQ� PD\� EH� QHFHVVDU\� WR� PHHW� WKH
JOREDO� SULFLQJ� FRQVWUDLQWV� RU� FRQYHUJH� RQ� D� FRQVLVWHQW
GHOLYHU\�GDWH��7KLV�KLHUDUFKLFDO�SDWWHUQ�RI�FRPPXQLFDWLRQ
LV�HTXDOO\�ZHOO�VXLWHG� WR�RXU�DSSURDFK�� ,Q�DGGLWLRQ� WR� WKH
DSSOLFDWLRQ�JOREDO� PXOWLFDVW� JURXS� D� VHW� RI� FRPSRQHQW�
VSHFLILF� PXOWLFDVW� JURXSV� LV� IRUPHG� ZKLFK� FDUU\� WKH
PHVVDJHV�UHODWHG�WR�D�VSHFLILF�FRPSRQHQW�W\SH�

7KH� VFHQDULR� SUHVHQWHG� LQ� WKLV� FKDSWHU� LV� HDVLO\
H[WHQGHG�WR�WKH�HYHQ�PRUH�SUDFWLFDOO\�UHOHYDQW�VHWWLQJ�RI�D
FRPSXWHU�GHDOHU�ZKR�FRQILJXUHV�V\VWHPV�DFFRUGLQJ�WR�KLV
FXVWRPHU¶V�VSHFLILFDWLRQV�DQG�HQWHUWDLQV�EXVLQHVV�UHODWLRQV
WR�VHYHUDO�FRPSRQHQW�ZKROHVDOHUV�� ,Q� WKLV� FDVH� WKHUH� LV� D
IXQGDPHQWDO� EXVLQHVV� LQWHUHVW� FRQQHFWHG� ZLWK� ILQGLQJ
FKHDS� DQG� WLPHO\� GHOLYHUDEOH� FRPSRQHQWV�� DQG� WKH
UHSHWLWLYH� FKDUDFWHU� RI� WKH� WDVN� PDNHV� LW� ZRUWKZKLOH� WR
FKRRVH�DQ�HIILFLHQW�FRPPXQLFDWLRQ�SDWWHUQ�IRU�WKH�DJHQWV�

��� &RQFOXVLRQ�DQG�RXWORRN

:H�KDYH�SUHVHQWHG�D�QHZ�DSSURDFK� WR� WKH�SUREOHP�RI
UHDOL]LQJ� DQ� HIILFLHQW� DQG� VFDODEOH� PHFKDQLVP� IRU� WKH
ORFDWLRQ� RI� DQG� FRPPXQLFDWLRQ� EHWZHHQ� ODUJH�VFDOH

)LJXUH����8VLQJ�PRELOH�FORQHV�WR�ILQG�3&
FRPSRQHQWV

DJHQW�PLJUDWLRQ

DJHQW�FRRUGLQDWLRQ

FRPSRQHQW�GHDOHU

&38V��+'V�

YLGHR��ERDUGV

ERDUGV��5$0�

YLGHR��FDVHV

YLGHR��FDVHV

YLGHR
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PRELOH�DJHQW�SRSXODWLRQV��:H�KDYH�EDVHG�RXU�DUFKLWHFWXUH
RQ�PXOWLFDVWLQJ�WHFKQRORJ\�RQ�WKH�QHWZRUN�SURWRFRO�OD\HU
DQG� KDYH� GLVFXVVHG� QHFHVVDU\� H[WHQVLRQV� WR� SURYLGH� WKH
TXDOLW\�RI�VHUYLFH� UHTXLUHG� E\� PRELOH� DJHQWV�� QDPHO\
UHOLDEOH� GHOLYHU\� DQG� VXLWDELOLW\� IRU� KLJKO\� G\QDPLF
UHFRQILJXUDWLRQ� DPRQJ� WKH� UHFHLYLQJ� DJHQWV�� ,QLWLDO
PHDVXUHPHQWV� RI� PLJUDWLRQ� GHOD\V� DQG� HUURU�LQGXFHG
UHWUDQVPLVVLRQV� IRU� D� SURWRFRO� H[WHQVLRQ� EDVHG� RQ� ORFDO
JURXSV� DSSHDU� SURPLVLQJ� IRU� D� SUDFWLFDO� DSSOLFDWLRQ� WR
PRELOH�DJHQW�FRPSXWLQJ�

:H�LQWHQG�WR�ZLGHQ�RXU�IRFXV�WR�LQWHJUDWH�RWKHU�DV�\HW
XQVROYHG� DVSHFWV� RI� PRELOH� DJHQW� V\VWHPV� LQ� RXU
IUDPHZRUN�� ,Q� WHUPV� RI� DJHQW� VHFXULW\�� IRU� H[DPSOH�� RXU
DSSURDFK� WR� WKH� XQGHUO\LQJ� WUDQVSRUW� PHFKDQLVP� FDQ� EH
WUHDWHG� ODUJHO\� OLNH� DQ\� RWKHU� WUDQVSRUW� LQIUDVWUXFWXUH�
$XWKHQWLFDWLRQ� DQG� HQFU\SWLRQ� VFKHPHV� EHWZHHQ� DJHQW
PHHWLQJ�SRLQWV�FDQ�MXVW�DV�UHDGLO\�EH�LPSOHPHQWHG�RQ�WRS
RI� D� PXOWLFDVWLQJ� WUDQVSRUW� DV� RQ� XQLFDVW� V\VWHPV�
3UHIHUHQFH�VKRXOG�EH�JLYHQ�WR�PHFKDQLVPV�ZLWK�D�PLQLPDO
QXPEHU� RI� H[FKDQJHG� PHVVDJHV� �LGHDOO\� RQH�ZD\
VFKHPHV��WR�DYRLG�HIIHFWV�VLPLODU�WR�WKH�VHQGHU� LPSORVLRQ
PHQWLRQHG� LQ� WKH� IXQGDPHQWDOV� VHFWLRQ�� 2QH� DGGLWLRQDO
FRQFHUQ� LV� WKH� SRVVLEOH� PRQLWRULQJ� RI� PXOWLFDVW� JURXS
GHYHORSPHQW� E\� D� KRVWLOH� DJHQF\� ZKLFK� PLJKW� VHUYH� WR
JDLQ� NQRZOHGJH� RQ� DJHQW� GLVWULEXWLRQ� SDWWHUQV�� 6LQFH� WKH
,3� PXOWLFDVW� GRHV� QRW� SURYLGH� DQ\� H[SOLFLW� PHPEHUVKLS
LQIRUPDWLRQ� DQ� DWWDFNHU� ZRXOG� KDYH� WR� EUHDN� LQWR� WKH
FRPPXQLFDWLRQ� VHUYLFH�RI� D�JURXS�PHPEHU�$03� WR� ILQG
WKH�DVVRFLDWLRQ�EHWZHHQ�DQ�DJHQW�JURXS�DQG�WKH�XQGHUO\LQJ
PXOWLFDVW�JURXS�DQG�ZRXOG�VWLOO�OHDUQ�QR�PRUH�DERXW�JURXS
PHPEHUVKLS� WKDQ� LQ� WKH� FDVH� RI� PXOWLSOH[HG� XQLFDVW
FRQQHFWLRQV��:H�WKHUHIRUH�FRQFOXGH�WKDW�WKH�YXOQHUDELOLW\
RI� RXU� VFKHPH� WR� VHFXULW\� DWWDFNV� LV� RQ� SDU� ZLWK
FRQYHQWLRQDO�V\VWHPV�LQ�DOO�SUDFWLFDOO\�UHOHYDQW�DVSHFWV�

,Q�WKH�PLG�WHUP�ZH�ZLOO�LQFRUSRUDWH�RXU�ILQGLQJV�LQWR�D
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