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$�KLJK�GHPDQG�H[LVWV�WR�LQFUHDVH�WKH�HI�

ILFLHQF\� RI� SUHVHQW� DLUSRUW� JURXQG� IDFL�

OLWLHV�DQG�WKH�FR�RUGLQDWLRQ�RI�WUDIILF�DQG

VHUYLFHV��7KH�7UDIILF�2IILFH�SOD\V�D�FUX�

FLDO� UROH� LQ� PDQDJLQJ� WKH� DLUSRUW�� 7KH

PDLQ�WDVNV�RI�WKH�7UDIILF�2IILFH�LV�PDQD�

JHPHQW�RI� HTXLSPHQW�� VHUYLFHV�� DQG� UHV�

VRXUFHV�EDVHG�RQ�WKH�IOLJKW�VFKHGXOH�DQG

UHVROYLQJ� FRQIOLFWV� DULVLQJ� IURP� GHYLD�

WLRQV�IURP�WKH�VFKHGXOH��$�QHZ�WRRO�ZLOO

VXSSRUW� LQIRUPDWLRQ� H[FKDQJH� EHWZHHQ

7UDIILF�2IILFH�DQG�RWKHU�IDFLOLWLHV�RQ�WKH

DLUSRUW�

.(<:25'6

$LUSRUW� JURXQG� RSHUDWLRQV�� FR�RSHUDWLYH

ZRUN

,1752'8&7,21

$V� WKH� GHPDQG� IRU� DLU� WUDQVSRUWDWLRQ� LV

FRQVWDQWO\� LQFUHDVLQJ�� ZH� DSSURDFK� FD�

SDFLW\� OLPLWV� LQ� WKH�DLU�DV�ZHOO�DV�RQ� WKH

JURXQG�� (VSHFLDOO\� LQ� &HQWUDO� (XURSH�

JURXQG� VSDFH� DW� DLUSRUWV� LV� OLPLWHG� DV

RSHUDWLQJ� KRXUV� DUH�� 7KH� SXEOLF� RIWHQ

UHMHFWV�DJDLQVW�SODQV�RI�H[WHQVLRQ�RI�DLU�

SRUW� RSHUDWLRQV� LQ� VSDFH�RU� WLPH�� 7KHUH�

IRUH�� D� KLJK� GHPDQG� H[LVWV� WR� LQFUHDVH

WKH� HIILFLHQF\� RI� SUHVHQW� DLUSRUW� JURXQG

IDFLOLWLHV�DQG� WKH�FR�RUGLQDWLRQ�RI� WUDIILF

DQG� VHUYLFHV�� 7RGD\�� WKH� 7UDIILF� 2IILFH

�9HUNHKUV]HQWUDOH��RI�DQ�DLUSRUW�SURYLGHV

JURXQG�KDQGOLQJ� FR�RUGLQDWLRQ� DQG� UH�

VRXUFH�PDQDJHPHQW�DV�ZHOO�DV�FRQWURO�RI

DSURQ�WUDIILF�

:KLOH�DLU�WUDIILF�FRQWURO�FRQWUROV�DLUVSDFH

DQG� UXQZD\V�� VSDFH� IRU� SDUNLQJ� DQG

VHUYLFLQJ�DLUFUDIW� LV�XQGHU�FRQWURO�RI� WKH

DLUSRUW� RZQHU�� &R�RUGLQDWLQJ� JURXQG

KDQGOLQJ� RSHUDWLRQV� LV� KLJKO\� FR�RSHUD�

WLYH� ZRUN� EHWZHHQ� IHZ� SHRSOH� LQ� WKH

7UDIILF�2IILFH�DQG�VHYHUDO�JURXQG�VHUYLFH

SURYLGHUV� RQ� WKH� DSURQ� �DLUVLGH�� DQG� LQ

WKH� WHUPLQDO� �ODQGVLGH��� 7KHVH� VHUYLFH

SURYLGHUV� DUH� PDLQO\� SULYDWH� FRPSDQLHV

SURYLGLQJ� EDJJDJH� DQG� FDUJR� KDQGOLQJ�

FOHDQLQJ��FDWHULQJ��IXHOOLQJ��VHFXULW\��DQG

SDVVHQJHU� VHUYLFHV�� +RZHYHU�� DOVR� JRY�

HUQPHQW�DJHQFLHV��FXVWRPV��LPPLJUDWLRQ�

KHDOWK� VHUYLFHV�� DQG� ERDUGHU� SROLFH�� DUH

LQYROYHG�

,Q�D�FXUUHQWO\�RQJRLQJ�SURMHFW��ZH�HYDOX�

DWH� VXSSRUW� IRU� WKLV� FR�RSHUDWLYH� ZRUN�

7KH�SURMHFW�VWDUWHG�ZLWK�WDVN�DQDO\VHV�LQ

7UDIILF� 2IILFHV� RQ� WZR� PHGLXP�VL]H

*HUPDQ�DLUSRUWV�DQG�SURYLGHG�D�GHVFULS�

WLRQ�RI� WKH�ZRUN� LQ� WKHVH�RIILFHV� DV�PD�

QDJLQJ�LQIRUPDWLRQ�IORZ��:H�IXUWKHU�GH�

VLJQHG�DQG�HYDOXDWHG�D� WRRO� IRU� VXSSRUW�

LQJ�WKLV�ZRUN��,Q�WKH�ILQDO�SURMHFW�SKDVH�

ZH�DUH�JRLQJ� WR� H[WHQG� WKLV� WRRO� WR�KDQ�

GOH�LQIRUPDWLRQ�IORZ��WR�VXSSRUW�WDVN�DV�

VLJQPHQWV�� DQG� WR� WUDFN� H[HFXWLRQ� RI

WDVNV�� $Q� DGGLWLRQDO� GHPDQG� IRU� UH�RU�

JDQLVDWLRQ� RI� JURXQG� VHUYLFHV� LV� IRUFHG

E\� QHZ� (XURSHDQ� 8QLRQ� UHJXODWLRQV�

7KHVH�GHPDQG�WR�RSHQ�DLUSRUWV�WR�VHYHUDO

GLIIHUHQW� H[WHUQDO� VHUYLFH� SURYLGHUV

ZKHUH� LQ� WKH� SDVW� WKH� DLUSRUW� RSHUDWRU
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DORQH� SURYLGHG� DOO� JURXQG� KDQGOLQJ

VHUYLFHV� DQG� HTXLSPHQW�� &RQVHTXHQWO\�

WKH� QHZ� V\VWHP� ZLOO� DOVR� LPSOHPHQW

PHDQV�RI�QHJRWLDWLQJ�ZLWK�GLIIHUHQW�SUR�

YLGHUV� RI� VLPLODU� VHUYLFHV�� WUDQVIHUULQJ

DQG�WUDFNLQJ�RUGHUV��DQG�HQVXULQJ�WLPHO\

VHUYLFH�� $Q� LPSRUWDQW� VRXUFH� RI

LQIRUPDWLRQ� LV� WKH� GLUHFW� YLHZ� RQ� WKH

DSURQ��7KXV��IRU�WKH�ILQDO�HYDOXDWLRQ��WKH

SURMHFW� DOVR� LQFOXGHV� DQ� DLUSRUW

VLPXODWLRQ�RQ�D�YLUWXDO�UHDOLW\�V\VWHP�

$3521�23(5$7,216

0$1$*(0(17

7DVN�$QDO\VHV

5HJDUGLQJ� WKH� JURZLQJ� FRPSOH[LW\� RI

ZRUNSODFHV� DQG� VXSSRUWLQJ� WHFKQRORJ\�

WKH� LQGLYLGXDO� ZRUNHU� �WKH� RSHUDWRU�

ORRVHV� WKH� DELOLW\� WR� EXLOG� RU� FRQILJXUH

KLV�RZQ�ZRUNSODFH��,W�EHFDPH�WKH�WDVN�RI

RWKHUV�� WR� GHVLJQ� ZRUNSODFHV� DQG� VXS�

SRUWLQJ�PDFKLQHU\�LQ�KDUG��DQG�VRIWZDUH�

'HVLJQLQJ� ZRUNSODFHV� DQG� VWUXFWXULQJ

ZRUN� WHPSRUDO� DQG� RUJDQLVDWLRQDO� IRU

RWKHU�SHRSOH�LV�D�GHPDQGLQJ�WDVN�RI�KLJK

UHVSRQVLELOLW\��7RGD\��QRW�D�VLQJOH�SHUVRQ

FDQ�KDQGOH�WKLV�DQ\�ORQJHU��EXW�JURXSV�RI

HQJLQHHUV�� FRPSXWHU� VFLHQWLVWV�� SV\FKR�

ORJLVWV�� KXPDQ� IDFWRUV� H[SHUWV�� DQG�� IL�

QDOO\�� UHSUHVHQWDWLYHV� IURP� WKH� IXWXUH

RSHUDWRUV�ZRUN� WRJHWKHU� �� WKH�GHVLJQHUV�

7KH�JURXS�RI�GHVLJQHUV�DV�D�ZKROH�QHHGV

JHQHUDO� NQRZOHGJH� DQG� GRPDLQ�VSHFLILF

NQRZOHGJH�DQG�PXVW�EH�DEOH�WR�FRPPX�

QLFDWH�NQRZOHGJH�DQG�ILQGLQJV�ZLWKLQ�WKH

JURXS�

*HQHUDO� NQRZOHGJH� LV� QHFHVVDU\� DERXW

WKH� KXPDQ� LQ� JHQHUDO�� LWV� SK\VLFDO� DQG

FRJQLWLYH� FDSDELOLWLHV� DQG� FRQVWUDLQWV� DV

ZHOO� DV� RQ� WKH� WRROV� DQG� SURFHGXUHV

DYDLODEOH� IRU� WKH� GHVLJQ� SURFHVV�� $� GH�

VLJQHU�VKRXOG�KDYH�WKLV�NQRZOHGJH�DYDLO�

DEOH� DV� D�SUH�UHTXLVLWH� WR� IXOILO� KLV� MRE� �

RU� WR� LQYROYH� PRUH� H[SHUW� LQ� WKH� GHVLJQ

WDVN�

'RPDLQ�VSHFLILF�NQRZOHGJH�UHODWHV�WR�WKH

REMHFWV� WR� KDQGOH� DQG� WKHLU� SURSHUWLHV�

UXOHV� DQG� JXLGHOLQHV� WR� IROORZ�� OLPLWD�

WLRQV�LQ�VSDFH�DQG�WLPH�� ,W� LV�DOVR�QHFHV�

VDU\� WR�NQRZ�DERXW� WKH� LQGLYLGXDO�EDFN�

JURXQG�� HGXFDWLRQ�� WUDLQLQJ�� DQG� NQRZ�

OHGJH�RI� WKH�RSHUDWRU�RU�JURXS�RI�RSHUD�

WRUV� LQYROYHG� ZLWK� WKH� WDVN�� 'RPDLQ�

VSHFLILF�NQRZOHGJH�QHHGV�WR�EH�DFTXLUHG

ZKHQ� VWDUWLQJ� D� GHVLJQ� WDVN� LQ� D� QHZ

GRPDLQ�� 2XU� SUHIHUUHG� LQVWUXPHQW� IRU

JDLQLQJ� WKLV� NQRZOHGJH� DUH� WDVN� DQD�

O\VHV�

0HDQV� WR�FRPPXQLFDWH� UHVXOWV�DQG� ILQG�

LQJV� DPRQJ� D� JURXS� RI� GHVLJQ� H[SHUWV

PXVW� EH� HVWDEOLVKHG�� %DVHG� RQ� SUHYLRXV

H[SHULHQFH� ZH� ZRXOG� SURSRVH� XVLQJ� WKH

',$'(0� PHWKRGRORJ\� IRU� VRIWZDUH

VSHFLILFDWLRQ� �%RU\V�� 7LHPDQQ� ������

+RZHYHU�� GHHS� XVH� RI� VXFK� IRUPDOLVPV

ZRXOG� QRW� EH� DSSURSULDWH� IRU� D� VPDOO�

VFDOH� SURMHFW�� $GGLWLRQDOO\�� DIWHU� KLHUDU�

FKLFDOO\� EUHDNLQJ� GRZQ� WKH� RYHUDOO� WDVN

LQWR� VPDOOHU� VXE�WDVNV�� ',$'(0� FRQFHQ�

WUDWHV� RQ� G\QDPLFV� RI� LQWHUDFWLRQ� ZKHQ

SHUIRUPLQJ�RQH�VLQJOH�VXE�WDVN��7KH�FRUH

RI� WKH� ZRUN� ZH� REVHUYHG� ZDV� VXSHUYLV�

LQJ� VHYHUDO� VXE�WDVNV� �DLUFUDIW� WXUQ�

DURXQGV�� LQ� SDUDOOHO�� DQG� FROOHFWLQJ� DQG

GLVWULEXWLQJ� LQIRUPDWLRQ�� 7KXV�� LQ� FRQ�

WUDVW� WR� LQWHUDFWLRQ� JUDSKV� ZH� GHSLFWHG

LQIRUPDWLRQ�IORZ�SDVVLQJ�WKH�7UDIILF�2I�

ILFH�

7KH�SUHSDUDWLRQ�RI� WKH� WDVN�DQDO\VLV� IRO�

ORZHG� WKH� XVXDO� ZD\�� $W� ILUVW�� ZH� VH�

OHFWHG�VXLWDEOH�DLUSRUWV��7KHVH�VKRXOG�EH

RI�D�PHGLXP�VL]H�� L�H��� VXIILFLHQWO\� ODUJH

WR�RIIHU�DOO�DVSHFWV�RI�ZRUN�LQ�DSURQ�RS�

HUDWLRQV�� EXW� VXIILFLHQWO\� VPDOO� WKDW� ZH

FDQ� OHDUQ� DERXW� WKHLU� VSHFLILF� RUJDQLVD�

WLRQ� LQ� D� VXLWDEOH� WLPH�� &RQWDFW� ZDV� HV�

WDEOLVKHG� EHJLQQLQJ� IURP� WKH� WRS�� ZLWK

DLUSRUW� PDQDJHPHQW� DQG� GHSDUWPHQW

PDQDJHUV�� 'XULQJ� D� ILUVW� KDOI�GD\� YLVLW

ZH� H[SODLQHG� RXU� SURMHFW�� RXU� H[SHFWD�

WLRQV�DQG�WKH�PHWKRGRORJ\�ZH�SODQQHG�WR
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XVH�� ,Q� ERWK� FDVHV� ZH� OHDUQHG� DERXW� WKH

FXUUHQW� SUREOHPV�� WKH� RUJDQLVDWLRQDO

VWUXFWXUH�� ZRUN� RUJDQLVDWLRQ�� DQG� ZHUH

WDNHQ�IRU�D�WRXU�EHKLQG�WKH�VFHQHV�

)LQDOO\� ZH� REVHUYHG� ZRUN� LQ� WKH� WZR

7UDIILF�2IILFHV�HDFK�IRU�WZR�GD\V�DQG�RQ

HDFK� GD\� ZH� ZHUH� DEOH� WR� VHH� WZR� GLI�

IHUHQW� VKLIWV� DW� ZRUN�� 7KH� ZRUNORDG

VKRZHG� SHDNV� LQ� WKH� PRUQLQJ� DQG� WKH

DIWHUQRRQ�� ZKHUH� ZH� ZHUH� PRUH

REVHUYLQJ�� 'XULQJ� RII�SHDN� KRXUV�� ZH

FRQGXFWHG� VHYHUDO� LQWHUYLHZV� WR� JHW

GHHSHU� LQIRUPDWLRQ�RQ�ZRUN�SURFHGXUHV�

7R�VXSSRUW�D� VXLWDEOH� VLPXODWLRQ� IRU�RXU

H[SHULPHQWV�� ZH� DOVR� WRRN� WLPH� OLQHV� RI

HYHQWV�� 'XULQJ� RQH� KRXU�� ZH� UHFRUGHG

IOLJKW�QXPEHU�� WLPH��ZLWK�DSSUR[LPDWHO\

���VHFRQGV�UHVROXWLRQ��DQG�W\SH�RI�HYHU\

LQWHUDFWLRQ� RI� WKH� 7UDIILF� 2IILFH� ZLWK

DLUFUDIW�RU�UDPS�

7UDIILF�2SHUDWLRQV

7KH�DUHD�XQGHU�FRQWURO�RI�WKH�7UDIILF�2I�

ILFH� KDV� WZR� VLGHV�� 2QH� LV� WKH� DLUVLGH
ZLWK� JDWHV� RU� UHPRWH� SDUNLQJ� SRVLWLRQV�

UDPS� DQG� DSURQ� ZLWK� GLIIHUHQW� VHUYLFH

HTXLSPHQW�� DQG� WD[LZD\V�� 7KH� RWKHU� LV

WKH� WHUPLQDO� RU� ODQGVLGH� ZLWK� SXEOLF

WUDQVSRUW� WHUPLQDOV�� FDU� SDUNLQJ�� SXEOLF

DQG� VKRSSLQJ� DUHDV�� FRXQWHUV� IRU� WLFNHW�

LQJ�DQG�FKHFN�LQ��EDJJDJH�UHFHSWLRQ�DQG

GHOLYHU\�� JRYHUQPHQW�FRQWUROV� DQG� VHFX�

ULW\� FKHFNV�� ZDLWLQJ� URRPV� DQG� WUDQVLW

DUHDV�

7KH�PDLQ�WDVNV�RI�WKH�7UDIILF�2IILFHV�DUH

PDQDJHPHQW�RI�HTXLSPHQW��VHUYLFHV��DQG

UHVRXUFHV�� DSURQ� FRQWURO�� DQG� HYHQW� UH�

FRUGLQJ�� ,W� FR�RUGLQDWHV� DOO� DFWLYLWLHV� RQ

WKH� DSURQ� WDNLQJ� LQWR� DFFRXQW� WKH� IOLJKW

VFKHGXOH�� VSHFLDO� UHTXHVWV� RI� DLUSRUW

FXVWRPHUV�� DQG� VDIHW\� UHTXLUHPHQWV�

(DFK�RSHUDWRU� RI� WKH� VPDOO� JURXS� ZRUN�

LQJ�WRJHWKHU�LV�DEOH�WR�ZRUN�RQ�DOO�GLIIHU�

HQW�VXEWDVNV�

:RUN� LQ� WKH�7UDIILF�2IILFH�KDV�GLIIHUHQW

WLPH� KRUL]RQV�� :RUN� VWDUWV� ORQJ� DKHDG

WKH�DFWXDO�GD\�ZLWK�WKH�VHPL�DQQXDO�SUH�

SODQQLQJ� IRFXVVLQJ� RQ� VHYHUDO� FRQVHFX�

WLYH�PRQWKV�DQG�HQGV�ZLWK�VROYLQJ�DFWXDO

FRQIOLFWV� RQ� D� PLQXWH�WR�PLQXWH� EDVLV�

7KLV�FRQWLQXRXV�ZRUN�RQ�PXOWLSOH�SDUDO�

OHO� WKUHDGV� WKDW� DUH� QRW� VHSDUDEOH� IURP

HDFK� RWKHU� LV� WKH� PDLQ� FRQFHUQ� RI� WKH

SURMHFW��(DFK�WKUHDG�LV�RQH�DLUFUDIW� WXUQ�

DURXQG�� ZKLFK� LQWHUDFWV� ZLWK� VHYHUDO

RWKHU� WKUHDGV�WKDW�DUH�FORVH�LQ�VSDFH�DQG

WLPH�� )HZ� SHRSOH� �DURXQG� WKUHH�� KDQGOH

VHYHUDO� WKUHDGV� �XS� WR� ���� LQ� SDUDOOHO�

7KUHDGV� LQWHUDFW� LQ� WLPH� IRU� VHSDUDWLRQ

LQ�IOLJKW�� IRU� ODQGLQJ� DQG� GHSDUWXUH�� LQ�

WHUDFW� LQ� VSDFH� ZKHQ� XVLQJ� UXQZD\V�

WD[LZD\V�� RU� DSURQ� SRVLWLRQV� DQG� FRP�

SHWH� IRU� UHVRXUFHV� ZKHQ� KDQGOHG� RQ

JURXQG��,QWHUDFWLRQ�PD\�OHDG�WR�FRQIOLFWV

WKDW� VKRXOG� EH� DYRLGHG� DOUHDG\� LQ� WKH

SUH�SODQQLQJ� SKDVH�� +RZHYHU�� ZKHQ� WKH

SUH�SODQQHG� WKUHDGV� �DLUFUDIW� WXUQ�

DURXQGV�� GR� QRW� DGKHUH� WR� WKH� VFKHGXOH

QHZ� FRQIOLFWV� PD\� DULVH� WKDW� QHHG� WR� EH

VROYHG� GXULQJ� WKH� FRQWLQXRXV� WUDIILF� RS�

HUDWLRQV�

7KH�ZRUN�LV�FKDUDFWHULVHG�E\�LQIRUPDWLRQ

H[FKDQJH�� XVLQJ� VSHHFK� RYHU� WHOHSKRQH

OLQHV�DQG�UDGLR� OLQNV�DQG�DFFHVV� WR�ZULW�

WHQ�LQIRUPDWLRQ�XVLQJ�GDWDEDVHV�RI�IOLJKW

VFKHGXOHV�DQG�UHFRUGHG�HYHQWV�

)RFXVVLQJ� RQ� LQIRUPDWLRQ� H[FKDQJH� DV

RQH�PDLQ�WDVN�RI�WKH�RIILFH��WDVN�DQDO\VHV

VKRZHG� WKDW� WKLV� EXVLQHVV� LV� RIWHQ� DF�

FRPSDQLHG� E\� UH�JDLQLQJ�� UH�DVVHVVLQJ�

UH�FRGLQJ�� DQG� UH�HQWHULQJ� LQIRUPDWLRQ

WKDW� LV� DOUHDG\� DYDLODEOH� LQ� DQRWKHU� IRU�

PDW� LQ� DQRWKHU� VRXUFH�� ,W� ZDV� DOVR� HYL�

GHQW� WKDW� WKH� VDPH� LQIRUPDWLRQ�� H�J��� DO�

ORFDWLRQ� RI� DSURQ� SRVLWLRQ� WR� DQ� DLUFUDIW

RXW�RI�VFKHGXOH�� QHHGV� WR� EH� WUDQVPLWWHG

VHYHUDO� WLPHV� WR� GLIIHUHQW� UHFHLYHUV� OLNH

WKH� DLUFUDIW�� LWV� DLUOLQH�� WKH� VHUYLFH� SUR�

YLGHUV��DQG�SDVVHQJHUV��'RLQJ�VR��GLIIHU�

HQW�FKDQQHOV��UDGLR��WHOHSKRQH��YRLFH�DQ�
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QRXQFHPHQW��SXEOLF�GLVSOD\V��DQG�GLIIHU�

HQW� FRGHV� �$7&� (QJOLVK�� LQWHUQDO� VODQJ�

*HUPDQ��87&�DQG�ORFDO�WLPH��DUH�XVHG�

&RQVHTXHQWO\�� RQH� SDUW� RI� WKH� SURMHFW

ZDV�WKH�GHVLJQ��LPSOHPHQWDWLRQ��DQG�H[�

SHULPHQWDO�HYDOXDWLRQ�RI�D�SURWRW\SH�WRRO

VXSSRUWLQJ� LQIRUPDWLRQ� H[FKDQJH� EH�

WZHHQ�WKH�$SURQ�&RQWURO��UDPS�VHUYLFHV�

DQG� UHVVRXUFH� DOORFDWLRQ�� ([WHQGLQJ� WKH

UHVXOWV� JDLQHG� IURP� WDVN� DQDO\VHV� RI

FXUUHQW� V\VWHPV�� ZH� DOVR� WDNH� LQWR� DF�

FRXQW�WKH�RSHQ�FRPSHWLWLRQ�EHWZHHQ�VHU�

YLFH� SURYLGHUV� IRUFHV� E\� QHZ� (XURSHDQ

UHJXODWLRQ�

%HIRUH�GHYHORSLQJ�QHZ�PHDQV�RI�VXSSRUW

IRU�FR�RSHUDWLYH�ZRUN� LQ� WKH�7UDIILF�2I�

ILFH�� LW� ZDV� QHFHVVDU\� WR� DFTXLUH� NQRZ�

OHGJH� RQ� KRZ� SHRSOH� FXUUHQWO\� FRQGXFW

DSURQ� RSHUDWLRQV�� 2SSRVHG� WR� DLU� WUDIILF

FRQWURO��JURXQG�RSHUDWLRQV�DUH�QRW�EDVHG

RQ�D�VWULFW�DQG�LQWHUQDWLRQDOO\�GHILQHG�VHW

RI� UXOHV�� VWDQGDUG�SURFHGXUHV� DQG� WHUPV�

:H� IRXQG� WKDW� ZRUN� ZDV� RUJDQLVHG

DURXQG� WKH� GHPDQGV� RI� WKH� WDVN� DQG� RQ

GLIIHUHQW� DLUSRUWV�� UHVXOWV� DUH� GLIIHUHQW�

GHSHQGLQJ� RQ� WKH� JHQHUDO� FXOWXUH� DQG

KLVWRULFDO� GHYHORSPHQW� RI� ZRUN� RQ� WKLV

DLUSRUW�

3UH�3ODQQLQJ

,QWHUQDWLRQDO� DLUOLQHV� DQG� DLU� WUDIILF

FRQWURO� DJHQFLHV� QHJRWLDWH� HYHU\� KDOI�

\HDU� DERXW� $7&� VORWV� IRU� XVH� RI� DLUSRUW

UXQZD\V�DQG�WHUPLQDO�DLUVSDFH�LQ�WKH�VR�

FDOOHG� VORW� FRQIHUHQFH�� UHVXOWLQJ� LQ� FR�

RUGLQDWHG�IOLJKW�SODQV�IRU�RQH�VXPPHU�RU

ZLQWHU� VHDVRQ�� %DVHG� WKHUHRQ�� WKH� ILUVW

VWHS�LQ�SODQQLQJ�JURXQG�RSHUDWLRQV�LV�WKH

GHVLJQ� RI� WKH� ORFDO� VHDVRQDO� IOLJKW� SODQ�

7KLV� GRHV� QRW� RQO\� OLVW� VFKHGXOHG� WLPHV

IRU�ODQGLQJ�DQG�GHSDUWXUH�RI�HYHU\�IOLJKW

LQ�WKH�VHDVRQ�WKDW�DUH�SXEOLVKHG�LQ�WKH�RI�

ILFLDO� WLPHWDEOH�� ,W�DOVR�DVVLJQV� UXQZD\V�

SDUNLQJ� RU� JDWH� SRVLWLRQV� DQG� JURXQG

HTXLSPHQW� RQ� WKH� DLUVLGH� DV� ZHOO� DV

FKHFN�LQ� FRXQWHUV�� ZDLWLQJ� URRPV�� EDJ�

JDJH� GHOLYHU\� DUHDV�� DQG� JDWHV� IRU

SDVVHQJHUV�RI�HDFK�IOLJKW�RQ�WKH�ODQGVLGH�

5HVRXUFH� 3ODQQLQJ� 6\VWHPV� VXSSRUW

ZRUN� LQ� WKLV� VWDJH�� +RZHYHU�� WKHVH� V\V�

WHPV� RQO\� VWRUH� DQG� PDQDJH� UHVXOWV� LQ

GDWDEDVH� WDEOHV�� WKH\� DUH� QRW� DEOH� WR� UH�

VROYH�FRQIOLFWV��$OVR��SUH�SODQQLQJ�ZDV��

RQ� DLUSRUWV� ZH� YLVLWHG�� QR� FR�RSHUDWLYH

ZRUN�� EXW� SHUIRUPHG� E\� RQH� VLQJOH� SHU�

VRQ�

6HYHUDO� UHVWULFWLRQV� DSSO\� ZKHQ� DVVLJQ�

LQJ� UHVRXUFHV� WR� DLUFUDIW�� DLUOLQHV�� RU

IOLJKWV�� �)RU�DLUFUDIW��PDLQO\�SK\VLFDO�GL�

PHQVLRQV� UHVWULFW� XVH� RI� GRFNLQJ� SRVL�

WLRQV� DQG� HTXLSPHQW�� ,Q� DGGLWLRQ�� DV�

VLJQLQJ�WZR�DLUFUDIW�WR�DGMDFHQW�SRVLWLRQV

QHHG� WR� WDNH� LQWR� DFFRXQW� VL]H� RI� ERWK

DLUFUDIW�LQFOXGLQJ�VDIHW\�PDUJLQV��6HYHUDO

DVSHFWV� RI� D� IOLJKW� LQIOXHQFH� DVVLJQLQJ

UHVRXUFHV� IRU� SDVVHQJHUV�� 6HSDUDWH

KDQGOLQJ� LV�QHFHVVDU\� GHSHQGLQJ� RQ� RUL�

JLQ�RU�GHVWLQDWLRQ��H�J���GRPHVWLF��6FKHQ�

JHQ�VWDWHV
�

��RWKHU�(XURSHDQ�8QLRQ��RWKHU

LQWHUQDWLRQDO�� $QRWKHU� DVSHFW� LV� WKH� H[�

SHFWHG� QXPEHU� RI� SDVVHQJHUV� RQ� WKLV

IOLJKW��ZKLFK�PD\�QRW�FRUUHODWH�ZLWK�DLU�

FUDIW� VL]H�� )LQDOO\�� SHRSOH� ZRUNLQJ� LQ

IOLJKW�SODQQLQJ�EXVLQHVV�NQRZ�RI�VSHFLILF

EHKDYLRXU� RI� SDVVHQJHUV� WKDW� LQIOXHQFHV

XVH� RI� UHVRXUFHV�� :H� OHDUQHG� WKDW� EXVL�

QHVV� IOLJKWV� �PRUH� H[SHULHQFH� LQ� IO\LQJ�

ERDUG� DQG� GH�ERDUG� IDVWHU� WKDQ� KROLGD\

IOLJKWV� �PRUH� EDJJDJH��� SDVVHQJHUV� WR

VSHFLILF�GHVWLQDWLRQV�DUH�DFFRPSDQLHG�E\

PRUH� QRQ�IO\LQJ� UHODWLYHV� WKDQ� RWKHUV�

)LQDOO\�� WKH� DLUOLQHV� DUH� WKH� LPPHGLDWH

FXVWRPHUV�RI�WKH�DLUSRUWV��7KXV��GHPDQGV

OLNH� VHSDUDWH� FRXQWHUV� DQG� ZDLWLQJ� DUHDV

RU� VSHFLILF� JDWH� SRVLWLRQV� FORVH� WR� YLVL�

WRUV
� WHUUDFH� PD\� EH� IROORZHG� EDVHG� RQ

WKH�FRPPHUFLDO�LPSRUWDQFH�RI�DQ�DLUOLQH�

:H�PHQWLRQ�DOO�WKHVH�UHVWULFWLRQV�KHUH�LQ

������������������������������������������������

�
�1R�ERDUGHU�FRQWUROV�EHWZHHQ�WKRVH�VWDWHV�RI�WKH

(XURSHDQ� 8QLRQ� WKDW� VLJQHG� WKH� 6FKHQJHQ
7UHDW\�
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FRPELQDWLRQ�ZLWK�SUHSDULQJ�WKH�VHDVRQDO

IOLJKW�SODQ��+RZHYHU��PRVW�RI� WKHP�ZLOO

DOVR� EH� IROORZHG� LQ� WKH� VWHSV� IURP

SODQQHG�IOLJKW�WR�DFWXDO�RSHUDWLRQV�

2SHUDWLRQ�E\

,QIRUPDWLRQ�0DQDJHPHQW

0RGLILFDWLRQV�RI� WKH�IOLJKW�SODQ�DUH�SRV�

VLEOH� XQWLO� WKH� SODQLQJ� IRU� RQH� VSHFLILF

GD\�HQGV�LQ�WKH�QLJKW�EHIRUH�DQG�WKH�RS�

HUDWLRQDO� SKDVH� EHJLQV�� $W� WKLV� WLPH�

UHVSRQVLELOLW\�LV�WUDQVIHUUHG�WR�WKH�7UDIILF

RIILFH��7KH�ZRUN�RI�WKH�7UDIILF�2IILFH�IRU

WKH�DFWXDO�GD\�FDQ�EH�FKDUDFWHULVHG�DV����

JDWKHULQJ� LQIRUPDWLRQ� RQ� GHYLDWLRQV

IURP� WKH� SUH�SODQQHG� VFKHGXOH�� ���

VROYLQJ� FRQIOLFWV� DULVLQJ� IURP�GHYLDWLRQV

ZKLOH� UHJDUGLQJ� UHVWULFWLRQV� PHQWLRQHG

DERYH�� UHVXOWLQJ� LQ� QHZ� SODQV�� DQG� ���

GLVWULEXWLQJ�LQIRUPDWLRQ�RQ�QHZ�SODQV�WR

DOO�VWDWLRQV�FRQFHUQHG�

,QIRUPDWLRQ� LV� DYDLODEOH� IURP� VHYHUDO

VRXUFHV� LQ� GLIIHUHQW� PRGHV�� 7KH� $,06

V\QWKHWLF�UDGDU�GLVSOD\�SURYLGHV�WKH�PRVW

LPSRUWDQW� LQIRUPDWLRQ� RQ� LQERXQG� DLU�

FUDIW�� )URP� DLUFUDIW� SRVLWLRQ�� UHPDLQLQJ

WLPH�WR�DUULYDO�FDQ�EH�HVWLPDWHG��$Q�LP�

SRUWDQW� WULJJHU� LV� WKH� WHQ�PLOHV�RXW�SRVL�

WLRQ�� *URXQG� FUHZV� DUH� LQIRUPHG�� ZKHQ

DQ�DLUFUDIW�SDVVHV�WKLV�OLQH���3UH�SODQQLQJ

KDV� VHFXUHG� WKDW� JURXQG� FUHZV� DQG

HTXLSPHQW� DUH� DYDLODEOH��� 6OLJKW� GHYLD�

WLRQV� IURP� VFKHGXOH� DQG� IURP� WKH

SODQQHG� ODQGLQJ� VHTXHQFH� FDQ� EH� HVWL�

PDWHG�IURP�WKH�GLVSOD\��7KH�VFKHGXOH�LW�

VHOI� LV� DYDLODEOH� DV� WKH� IOLJKW� SODQ� GDWD�

EDVH�DQG�VKRZQ�DV�VSUHDGVKHHW�WDEOHV�RQ

WZR� IOLJKW� SODQ� GLVSOD\V� �LQERXQG� DQG

RXWERXQG��� $ERXW� ��� WDEOH� URZV� VKRZ

RQH� IOLJKW� HDFK�� FROXPQV� VKRZ� ±DPRQJ

RWKHU� LQIRUPDWLRQ±� VFKHGXOHG�� HVWLPDWHG

DQG�DFWXDO� WLPHV�� ,QIRUPDWLRQ�RQ�JUHDWHU

GHYLDWLRQV�LV�JLYHQ�E\�WHOHSKRQH�DQG�ID[

PHVVDJHV�� � %HVLGHV� DOO� HOHFWURQLF� HTXLS�

PHQW�� IRU�DLUFUDIW�RQ�JURXQG�PRVW� LQIRU�

PDWLRQ�LV�UHFHLYHG�E\�GLUHFW��RU�FDPHUD�

YLVLRQ��2SHUDWRUV� NQRZ� ZKDW� HTXLSPHQW

LQ� ZKLFK� VWDWH� RI� DLUFUDIW� VHUYLFLQJ� LV

QHFHVVDU\� DQG� FDQ� HVWLPDWH� KRZ� ORQJ

VHUYLFHV�ZLOO� WDNH�EDVHG�RQ� WKH� W\SH�DQG

QXPEHU� RI� HTXLSPHQW� RU� YHKLFOHV� VWLOO

SUHVHQW� DURXQG� WKH� DLUFUDIW�� 'XULQJ� RXU

REVHUYDWLRQV� ZH� QRWHG� TXHVWLRQV� SDVVHG

EHWZHHQ� RSHUDWRUV� ZKHWKHU� EDJJDJH

ORDGLQJ� FRPSOHWHG�� SDVVHQJHU� VWHSV� VWLOO

SUHVHQW� RU� GRRUV� FORVHG�� DQG�� ILQDOO\�

ZKHWKHU� WKH� DLUFUDIW� EHDFRQ� LV� DOUHDG\

IODVKLQJ��7KLV�ZLOO�VLJQDO�WKDW�WKH�DLUFUDIW

LV� UHDG\� IRU� VWDUWLQJ� HQJLQHV� DQG� ZLOO

FOHDU�LWV�SRVLWLRQ�LPPHGLDWHO\�

3RVLWLRQV��SUHIHUDEO\�DW�D�JDWH��DW�OHDVW�RQ

WKH� DSURQ� DUH� WKH� PRVW� SUHFLRXV� UH�

VRXUFHV� RI� DQ� DLUSRUW�� 7KXV�� FRQIOLFW

UHVROXWLRQ�FRQFHQWUDWHV�RQ�ILQGLQJ�DOWHU�

QDWH� SRVLWLRQV� IRU� DQ� DLUFUDIW� IDOOLQJ� RXW

RI�WKH�SUH�SODQQHG�VHTXHQFH��&KDQJLQJ�D

JDWH�SRVLWLRQ�ZLOO�KDYH�FRQVHTXHQFHV�RQ

SDVVHQJHU� IORZ� UHJDUGLQJ� ZDLWLQJ� DQG

WUDQVLW�DUHDV��&KDQJLQJ�DQ�DSURQ�SRVLWLRQ

ZLOO� RQO\� LQIOXHQFH� GLVWULEXWLRQ� RI

HTXLSPHQW� DQG� SDVVHQJHU� WUDQVSRUW�

$SURQ� SRVLWLRQV� RIWHQ� DFW� DV� EXIIHUV

ZKHQ�JDWH�SRVLWLRQV�DUH�XQDYDLODEOH��)RU

HYHU\�FKDQJH�� WKH� UHVWULFWLRQV�PHQWLRQHG

DERYH� DSSO\�� 7HFKQLFDO� VXSSRUW� LV� SUR�

YLGHG�RQO\�E\�GLVSOD\V�VKRZLQJ�SRVLWLRQV

YV�� WLPH� GLDJUDPV�� LQGLFDWLQJ� DVVLJQ�

PHQWV�RI�SRVLWLRQV� WR� IOLJKWV� DW� GLIIHUHQW

WLPHV��:KHWKHU�D�SRVLWLRQ�ZLOO�VXLW�D�VSH�

FLILF� DLUFUDIW� W\SH� RU� EDJJDJH� GHOLYHU\

ZLOO� IROORZ�FXVWRPV�QHHGV�IRU�D�VSHFLILF

IOLJKW� LV� FKHFNHG� PDQXDOO\�� 7KHUHIRUH�

PRGLILFDWLRQV� DUH� PDGH� RQO\� ZKHQ� QHF�

HVVDU\�� ,I� GHOD\V� DUH� ZLWKLQ� D� IHZ� PLQ�

XWHV�� VRPH� FRQIOLFWV� DUH� UHVROYHG� E\

VORZLQJ� WD[L� VSHHG� RI� WKH� QH[W� DLUFUDIW

DVVLJQHG� WR� WKLV�SRVLWLRQ�RU�DVNLQJ� UDPS

SHUVRQDO� WR� VSHHG� XS� RSHUDWLRQ�� +RZ�

HYHU�� IRU� VHFXULW\� UHDVRQV�� DLUSRUWV� UHDFW

TXLWH�VHQVLWLYH�WR�GLVWXUEDQFHV��,Q�RQH�RI

RXU� YLVLWV� ZH� H[SHULHQFHG� WKDW� D� FRP�

SOHWH� WHUPLQDO� ZDV� FORVHG� IRU� WKH� SXEOLF

DIWHU�GLVFRYHULQJ�D�VLQJOH�OHIW�EDJ�RQ�WKH

UDPS��,Q�DOO�FDVHV�ZKHUH�PRGLILFDWLRQV�WR



%RU\V�*XGHKXV��6XSSRUWLQJ�&RRSHUDWLYH�:RUN�¡
($0�������,VSUD�,�����WR����-XQH�����

�

WKH�VFKHGXOH�DUH�QHFHVVDU\�� WKH\�QHHG� WR

EH� FRPPXQLFDWHG� WR� DOO� SHUVRQV� LQ�

YROYHG�

,QIRUPDWLRQ� GLVWULEXWLRQ� DJDLQ� XVHV

GLIIHUHQW�FKDQQHOV� DQG�PRGHV��7KH�PRVW

LPSRUWDQW�WRRO�LV�WKH�IOLJKW�SODQ�GDWDEDVH�

7KH� 7UDIILF� 2IILFH� LV� DEOH� WR� ZULWH

FKDQJHV� WR� WKH� GDWDEDVH�� RWKHU� FOLHQWV

KDYH� UHDG� DFFHVV� WR� WKH� GDWDEDVH�� +RZ�

HYHU�� WKHUH� DUH� QR� DXWRPDWLF� DOHUWV� RQ

FKDQJHV�� WKXV��PDMRU�PRGLILFDWLRQV�QHHG

WR� EH� DQQRXQFHG� E\� WHOHSKRQH� RU� UDGLR

OLQHV��$OWKRXJK�WKH�7UDIILF�2IILFH�KDV�WKH

ILQDO� DXWKRULW\� IRU� DVVLJQPHQWV�� LW� GH�

SHQGV�DOVR�RQ�QDWLRQDOLW\�DQG�YHUYH�RI�DQ

DLUOLQH� ZKHWKHU� FKDQJHV� DUH� DFFHSWHG� RU

QHHG�DGGLWLRQDO�SHUVRQDO�QHJRWLDWLRQ�

&RQVHTXHQWO\�� WKH� VXSSRUW� V\VWHP� FRQ�

FHQWUDWHV� RQ� LQIRUPDWLRQ� DFFHVV�� GLVWUL�

EXWLRQ��DQG�WUDFNLQJ�RI�LQIRUPDWLRQ�IORZ�

$�ILUVW�SURWRW\SH�ZDV� DOUHDG\� HYDOXDWHG�

PRGLILFDWLRQV�IRU�D�ILQDO�SURWRW\SH�DUH�LQ

SURJUHVV�DQG�DQ�HYDOXDWLQJ�H[SHULPHQW�LV

SODQQHG�

),567�352727<3(

7KH� EDVLF� PRWLYDWLRQ� RI� WKH� ILUVW� SURWR�

W\SH�ZDV� WR� SURRI� WKDW� LQ� WKH� FRQWH[W� RI

WKH� 7UDIILF� 2IILFH�� FRPPXQLFDWLRQ� FDQ

EH� KDQGOHG� SURSHUO\� ZLWK� D� FRPSXWHU

EDVHG� VROXWLRQ�� 6XFK� D� VROXWLRQ� VKRXOG

UHSODFH�WKH�XVDJH�RI� WKH�YDULHW\�RI�FRP�

PXQLFDWLRQ�PHDQV�WR�D�JUHDW�H[WHQW�

$Q� LPSRUWDQW� JXLGHOLQH� GXULQJ� GHYHORS�

PHQW� ZDV� WR� NHHS� WKH� VRIWZDUH� VLPSOH

DQG�LQWLXWLYH��7KH�VWDII�DW�WKH�7UDIILF�2I�

ILFH� XVHV� DOUHDG\� GLIIHUHQW� FRPSXWHU

V\VWHPV��(DFK�RI�WKHVH�V\VWHPV�UXQV�ZLWK

YHU\� FRPSOH[� �DQG� VRPHWLPHV� ³EXJJ\´�

VRIWZDUH�� PDNLQJ� LW� QRW� HDV\� WR� RSHUDWH

LW�� $V� ZH� GLG� QRW� ZDQW� WR� PDNH� WKLV

VLWXDWLRQ�HYHQ�ZRUVH��WKH�QHZ�FRPPXQL�

FDWLRQ�V\VWHP�DERXW�WR�GHYHORS�KDV�WR�EH

UHOLDEOH�� SUHGLFWDEOH� DQG� XQGHUVWDQGDEOH

WR� WKH� VWDII�� $� JRRG� PHWKRG� WR� DFKLHYH

VXFK�D�V\VWHP�LV�WR�NHHS�LW�VLPSOH��&RR�

SHU���������:H�FRQFHQWUDWHG�RQ�WKH�WDVNV

WKH� XVHU� ZDQW� WR� GR� ZLWK� WKH� FRPPXQL�

FDWLRQ� V\VWHP�� 2EYLRXVO\�� WKLQJV� OLNH

VHWWLQJ�RSWLRQ�GLDORJV��FRQILUP�TXHVWLRQV

QRW� XQGHUVWDQGDEOH� E\� WKH� XVHU� RU� FOLFN

RQ�D�³2N´�EXWWRQ�RI�D�HUURU�PHVVDJH�GR

QRW�KHOS�WKH�XVHUV�WR�DFKLHYH�WKHLU�JRDOV�

:LWK�WKLV�LQ�PLQG��ZH�GHYHORSHG�WKH�ILUVW

SURWRW\SH� RI� $LU3RUW&RP�� DV� ZH� QDPHG

WKH�FRPPXQLFDWLRQ�V\VWHP�

)HDWXUHV

/LNH� LQ� DQ� H�PDLO� DSSOLFDWLRQ�� WKH� XVHUV

RI� $LU3RUW&RP� FDQ� VHQG� DQG� UHFHLYH

PHVVDJHV�� 7KLV� LV� WKH� PDLQ� SXUSRVH� RI

WKH�SURJUDP��$�PHVVDJH� LQ�$LU3RUW&RP

FRQWDLQV�WKHVH�HOHPHQWV�

�� 7LPH�� 7KH� WLPH� WKLV� PHVVDJH� ZDV

VHQW�

�� 8UJHQF\��7KH� XVHU� FDQ� PDUN� D� PHV�

VDJH� DV� ³XUJHQW´�� $LU3RUW&RP� KLJK�

OLJKWV�VXFK�PHVVDJHV

�� ³7R´� DQG� ³IURP´�� 5HFHLYHU� DQG

VHQGHU�RI�WKH�PHVVDJH�

�� 5HIHUHQFH�� ,QGLFDWHV� WR� ZKLFK� IOLJKW

RU�JDWH�WKLV�PHVVDJH�UHIHUV�WR

�� 5HDG�� 6KRZV� ZKHWKHU� WKH� PHVVDJH

ZDV�UHDG�DOUHDG\

�� 7H[W��3ODLQ�WH[W�WKH�VHQGHU�FDQ�HQWHU�

$LU3RUW&RP�DVVLVWV�WKH�XVHU�GXULQJ�FUHD�

WLRQ� DQG� KDQGOLQJ� RI� WKH� PHVVDJHV�� H�J�

WKHUH� DUH� WHPSODWHV� IRU� VWDQGDUG� �IUH�

TXHQWO\� XVHG�� PHVVDJHV�� :LWK� D� WHP�

SODWH�� WKH�XVHU� MXVW� KDV� WR� DGG� WKH� UHIHU�

HQFH�DQG�ILOO�SRVVLEOH�VSDFHV�LQ�WKH�WH[W�

$LU3RUW&RP� NQRZV� DOO� SRVVLEOH� UHFHLY�

HUV�� VR� WKHUH� LV� QR� QHHG� WR� OHDUQ� H�PDLO

DGGUHVVHV�� ,Q�DGGLWLRQ��D�XVHU�FDQQRW�HQ�

WHU�DQ�LQYDOLG�H�PDLO�DGGUHVV��DV�WKH�XVHU

MXVW�FKRRVHV�IURP�D�OLVW�RI�UHFHLYHUV�
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)RU�WKH�UHIHUHQFH��$LU3RUW&RP�PDLQWDLQV

D� OLVW�RI� IOLJKW�QXPEHUV� �OLNH� ³%$����´�

WKH�XVHU�FDQ�FKRRVH�IURP��:LWK�WKLV�� WKH

UHIHUHQFHV� DOZD\V� ORRN� WKH� VDPH�� $OWHU�

QDWLYHO\�� WKH� XVHU� DOZD\V� FDQ� HQWHU� IUHH

WH[W�IRU�WKH�UHIHUHQFH�

,W� LV� YLWDOO\� LPSRUWDQW� IRU� WKH� VHQGHU� WR

NQRZ� ZKHWKHU� D� PHVVDJH� KDV� EHHQ� UHDG

DOUHDG\�RU�QRW��,I�D�PHVVDJH�ZDV�QRW�UHDG

IRU�D�ORQJHU�WLPH��WKH�VHQGHU�PD\�ZDQW�WR

XVH� DOWHUQDWLYH�PHDQV� IRU� FRQWDFWLQJ� WKH

UHFHLYHU�� OLNH� WHOHSKRQH� RU� 9+)� UDGLR�

7KHUHIRUH��WKH�UHFHLYHU�KDV�WR�PDUN�HYHU\

PHVVDJH�KH�UHDG�DV�³UHDG´��%\�GRLQJ�VR�

WKH� VHQGHU� LV� ZHOO� LQIRUPHG� DERXW� WKH

VWDWXV�RI�HYHU\�PHVVDJH�VHQW��$V�ORQJ�DV

WKH�UHFHLYHU�KDV�QRW� UHDG�D�PHVVDJH�� WKH

VHQGHU� FDQ� FDQFHO� LW�� 2I� FRXUVH�� WKH� UH�

FHLYHU� RI� D� FDQFHOOHG� PHVVDJH� GRHV� QRW

QHHG�WR�PDUN�LW�DV�UHDG�

8QGHU�QR�FLUFXPVWDQFHV��D�XVHU�QHHGV�WR

GHOHWH� D� PHVVDJH�� 7KHUH� LV� QR� KDQGOLQJ

RI� PHVVDJHV� EHVLGHV� PDUNLQJ� WKHP� DV

UHDG�� ,QVWHDG�� $LU3RUW&RP� KLGHV� WKHVH

PHVVDJHV� DIWHU� D� FHUWDLQ� WLPH�� 7KH� XVHU

FDQ�FKDQJH�WKLV� WLPH�HDVLO\��+RZHYHU�� LW

LV� DOZD\V� SRVVLEOH� WR� VKRZ� HYHU\� PHV�

VDJH��ZKHWKHU�LW�KDV�EHHQ�UHDG�RU�QRW�

$LU3RUW&RP�XVHV�D�ZLQGRZ�IRU�WKH�OLVW�RI

WKH�PHVVDJHV� UHFHLYHG� DQG� DQRWKHU� ZLQ�

GRZ� IRU� WKH� OLVW� RI� WKH� PHVVDJHV� VHQW�

+DYLQJ� WZR� ZLQGRZV�� WKH�XVHU�GRHV� QRW

QHHG�WR�QDYLJDWH�WR�WKH�OLVWV��7KH�SLFWXUH

EHORZ� VKRZV� WKH� ZLQGRZ� ZLWK� WKH� LQ�

FRPLQJ�PHVVDJHV��7KH� OLVW� LV�RQ� WKH�XS�

SHU� SDUW� RI� WKH� ZLQGRZ�� %HORZ� WKH� OLVW�

WKH�XVHU� FDQ� VHW� WKH�RSWLRQV� IRU� GLVSOD\�

LQJ� WKH� PHVVDJHV�� %HORZ� WKH� RSWLRQV�

$LU3RUW&RP� GLVSOD\V� WKH� PHVVDJH� FXU�

UHQWO\� VHOHFWHG� LQ� WKH� OLVW�� :LWK� WKH� EXW�

WRQV�� WKH�XVHU� FDQ� PDUN� WKLV� PHVVDJH� DV

UHDG�DQG�DQVZHU�WKLV�PHVVDJH�

3LFWXUH����5HFYHLYHG�PHVVDJHV�LQ�$LU3RUW&RP

7KH� XVHU� FDQ� UHVL]H� WKH� KHLJKW� RI� ZLQ�

GRZ��%\�GRLQJ�WKLV�� WKH� OLVW�VKRZV�PRUH

RU�OHVV�PHVVDJHV�

,Q� DGGLWLRQ�� WKH�XVHU� FDQ� FUHDWH� DQ� H[WUD

ZLQGRZ� IRU� HDFK� PHVVDJH� UHFHLYHG�� XV�

LQJ�LW�DV�D�UHPLQGHU�RQ�WKH�VFUHHQ�

)LQDOO\��$LU3RUW&RP�SURYLGHV�D�ZLQGRZ

VKRZLQJ� LQIRUPDWLRQ� DERXW� DOWHUQDWLYH

ZD\V� WR� FRQWDFW� RWKHU� XVHUV�� OLNH� WHOH�

SKRQH�QXPEHU��9+)�FKDQQHO��HWF�

$LU3RUW&RP� VXSSRUWV� ERWK� PRXVH� �ZLWK

ZKHHO��DQG�NH\ERDUG�RSHUDWLRQ��DOORZLQJ

WKH�XVHU�WR�IROORZ�SHUVRQDO�SUHIHUHQFHV�

6RIWZDUH�DUFKLWHFWXUH

(DFK� VXEVFULEHU� RI� WKH� FRPPXQLFDWLRQ

VWUXFWXUH� EXLOG� E\� $LU3RUW&RP� XVHV� WKH

VDPH�SURJUDP��$OO�VHWWLQJV��OLNH�LGHQWLIL�

NDWLRQ�RI�WKH�XVHU��SRVVLEOH�UHFHLYHUV��HWF�

DUH�VHW�E\�FRQILJXUDWLRQ�ILOHV��$W�QR�WLPH�

WKH� XVHU� KDV� VRPHWKLQJ� WR� GR� ZLWK� LW�

7KHUH�LV�QR�³2SWLRQV´�PHQX�DW�DOO�

$LU3RUW&RP� XVHV� D� FHQWUDO� GDWDEDVH� IRU

VWRULQJ� DQG� H[FKDQJLQJ� WKH� PHVVDJHV�

(YHU\�LQVWDQFH�RI�$LU3RUW&RP�VWRUHV�DQG

UHWULHYHV�WKH�PHVVDJHV�IURP�KHUH��WKHUH�LV

QR�GLUHFW�FRPPXQLFDWLRQ�EHWZHHQ�WKH�LQ�

VWDQFHV� RI� $LU3RUW&RP�� 8VLQJ� WKLV� FRQ�

FHSW�� RQO\� WKH� V\VWHP� KRVWLQJ� WKH� GDWD�

EDVH�KDV�WR�EH�DOZD\V�DFWLYH��$�IDLOXUH�RI

RQH�FRPSXWHU�GRHV�QRW�EORFN�RU�HYHQ�LU�
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ULWDWH�DQ\�RI�WKH�RWKHUV��1R�PHVVDJHV�OLNH

³FRXOG�QRW�UHDFK�VWDWLRQ���´�HYHU�SRSV�XS�

,I�D�V\VWHP�IDLOHG��WKH�XVHU�RI�WKLV�V\VWHP

VLPSO\�FRXOG�QRW�PDUN�PHVVDJHV�DV�UHDG�

ZKLFK� LV� HQRXJK� LQIRUPDWLRQ� IRU� WKH

VHQGHU��,Q�VXFK�D�FDVH��DOWHUQDWLYH�PHDQV

RI� FRPPXQLFDWLRQ� KDV� WR� EH� XVHG� �WHOH�

SKRQH��9+)�UDGLRV��HWF����2EYLRXVO\��LW�LV

LPSRUWDQW� WR� KDYH� VXFK� D� UHGXQGDQW

EDFNXS� V\VWHP� WR� KDQGOH� VLWXDWLRQV� OLNH

WKLV�SURSHUO\�

([SHULPHQWDO�HYDOXDWLRQ

:H�H[SHFWHG�WKDW�DOO�VXEMHFWV�FRXOG�SHU�

IRUP�WKHLU�WDVNV�DQG�WKH�V\VWHP�ZDV�DEOH

WR�KDQGOH�FRPPXQLFDWLRQ��7R�SURRI�WKLV�

ZH�VHW�XS�D�H[SHULPHQW��7KH�H[SHULPHQW

ZDV� FHQWHUHG� DURXQG� WKH� 7UDIILF� 2IILFH�

7KLV�PHDQV�WKDW�WKH�RWKHU�VXEMHFWV��*DWH

6HUYLFH� DQG� 3DVVHQJHU� 7UDQVSRUW�� KDYH

DOPRVW� QRWKLQJ� WR� GR� H[FHSW� DQVZHULQJ

DQG�FRQILUPLQJ�PHVVDJHV�WKH\�UHFHLYHG�

6FHQDULR

)RU� WKH� H[SHULPHQW�� ZH� FUHDWHG� D� VFH�

QDULR�WR�VXSSRUW�WKH�VXEMHFWV�ZLWK�D�FRQ�

WH[W� RI� WKHLU� ZRUN�� ,Q� WKH� VFHQDULR�� D

VLPXODWHG� PLQRU� DLUSRUW� �RQH� UXQZD\�� �

JDWH� SRVLWLRQV� DQG� ��� DSURQ� �UHPRWH�

SDUN� SRVLWLRQV�� KDV� WR� EH� ³RSHUDWHG´�� ,Q

WKH� H[SHULPHQW�� ZH� LQWURGXFHG� WKUHH

VLPXODWHG�WDVNV��*DWH�6HUYLFH��SDVVHQJHU

WUDQVSRUW� DQG� 7UDIILF� 2IILFH�� $V� WKH

H[SHULPHQW� ZDV� FHQWHUHG� DURXQG� WKH

7UDIILF� 2IILFH�� WKH� RWKHU� WZR� VLPXODWHG

WDVNV� KDV� EHHQ� FUHDWHG� MXVW� IRU

FRPPXQLFDWLRQ�ZLWK�WKH�7UDIILF�2IILFH�

7KH� WDVN� RI� WKH� *DWH� 6HUYLFH� LV� WR� FRQ�

QHFW� WKH� SDVVHQJHU� EULGJHV� WR� DUULYLQJ

DLUFUDIW� DQG� WR� GLVFRQQHFW� WKHP� IURP

GHSDUWLQJ� DLUFUDIWV�� 7R� GR� WKLV�� WKH� *DWH

6HUYLFH�KDV�WR�EH�LQIRUPHG�DERXW�DQ\�LQ�

FRPLQJ� DQG� RXWJRLQJ� DLUFUDIWV�� 2Q� WKH

RWKHU� KDQG�� WKH� *DWH� 6HUYLFH� KDV� WR� LQ�

IRUP�WKH�7UDIILF�2IILFH�DERXW�DQ\�RFFXU�

ULQJ�SUREOHPV��H�J��D�EULGJH�RXW�RI�RUGHU�

:H�LQWURGXFHG�VXFK�DQ�HYHQW�LQ�WKH�VFH�

QDULR�WR�PDNH�WKH�WDVN�RI�WKH�7UDIILF�2I�

ILFH�PRUH�FRPSOH[�

2Q�D�UHDO�DLUSRUW��WKH�SDVVHQJHU�WUDQVSRUW

XVHV�EXVVHV�WR�FDUU\�SDVVHQJHUV�IURP�DQG

WR�WKH�DLUFUDIWV�DW�WKH�DSURQ�SRVLWLRQV��7R

GR� WKLV�� WKH�7UDIILF�2IILFH�KDV� WR� LQIRUP

WKH� 3DVVHQJHU� 7UDQVSRUW� DERXW� DQ\� DU�

ULYLQJ� RU� GHSDUWLQJ� DLUFUDIW� DW� DQ� DSURQ

SRVLWLRQ�

7KH�PRVW�LPSRUWDQW�WDVN�ZDV�RI�FRXUVH�WR

RSHUDWH� WKH� 7UDIILF� 2IILFH�� ,Q� WKLV� VFH�

QDULR��WKH�7UDIILF�2IILFH�ZDV�UHVSRQVLEOH

IRU

�� $SURQ� FRQWURO�� ,Q� WKLV� FDVH�� WKLV� LV

OLPLWHG�WR�SURYLGH�WD[L�LQVWUXFWLRQV�WR

WKH�³DLUFUDIWV´�

�� 5HVVRXUFH�SODQQLQJ��:H�SURYLGHG�WKH

SHUVRQDO�ZLWK�D�IOLJKW�SODQ�DQG�D�SUH�

SODQQHG�DVVLJQPHQW�RI� WKH� JDWHV� DQG

DSURQ� SRVLWLRQV�� ,Q� WKH� VFHQDULR�

7UDIILF�2IILFH� KDG� WR� UHVROYH� DULVLQJ

FRQIOLFWV� FDXVHG� E\� GHOD\HG� IOLJKWV

EORFNLQJ�D�IHZ�SRVLWLRQV�DQG�D�EULGJH

RXW�RI�RUGHU�

�� &RPPXQLFDWH� ZLWK� WKH� *DWH� 6HUYLFH

DQG�3DVVHQJHU�7UDQVSRUW�

3URFHGXUH

7KH� GXUDWLRQ� RI� WKH� H[SHULPHQW� ZDV� ��

PLQXWHV�� $IWHU� LQWURGXFLQJ� WKH� VXEMHFWV

LQWR� WKHLU� WDVNV�� ZH� GLG� D� WHVW� UXQ� RI� ��

PLQXWHV�WR�HQVXUH�WKDW�HYHU\ERG\�NQRZV

ZKDW�WR�GR�

,Q� D� TXHVWLRQDLUH� IROORZLQJ� WKH� H[SHUL�

PHQW�� ZH� DVNHG� DPRQJ� RWKHUV� IRU� HVWL�

PDWHG� ZRUN� ORDG� RI� WKH� VXEMHFWV�� SHU�

IRUPDQFH� DQG� WKH� GHJUHH� RI� VDWLVIDFWLRQ

ZLWK�$LU3RUW&RP�� ,Q�DGGLWLRQ��ZH�DVNHG

LI� WKH� VXEMHFWV� OLNH� WR� KDYH� DOWHUQDWLYH

PHDQV� IRU� FRPPXQLFDWLRQ�� OLNH� D� WHOH�

SKRQH�
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3LFWXUH����6LPXODWHG�DLUSRUW�VFHQDULR

'XULQJ� WKH� H[SHULPHQW�� $LU3RUW&RP

JHQHUDWHG�D�ORJ�RI�DOO�FRPPXQLFDWLRQ�

5HVXOWV

'XULQJ� WKH� H[SHULPHQW�� WKH� ³VWDII´

KDQGOHG� ��� LQFRPLQJ� DQG� ��� RXWJRLQJ

DLUFUDIW�� 7KH� 7UDIILF� 2IILFH� KDG� WR� UH�

DVVLJQ�WKH�SRVLWLRQ�RI���LQFRPLQJ�DLUFUDIW

GXH� WR�GHOD\V�DQG�D�EULGJH�RXW�RI�RUGHU�

7KH�7UDIILF�2IILFH�UHVROYHG�DOO�SUREOHPV

TXLFNO\� DQG� SURSHUO\�� VR� WKHUH� ZDV� QR

DGGLWLRQDO�GHOD\�FDXVHG�E\�WKH�VWDII�

3LFWXUH����'LVFXVVLRQ�DIWHU�H[SHULPHQW

$V� D� PDLQ� UHVXOW�� QR� PHVVDJH� JRW� ORVW

DQG� DOO� PHVVDJHV� KDG� EHHQ� DQVZHUHG

SURPSWO\�� 1RW� VXUSULVLQJO\�� WKH� 7UDIILF

2IILFH� KDV� KDG� WKH� KLJKHVW� ZRUN� ORDG

GXULQJ� WKH� H[SHULPHQW��2Q� WKH� RSSRVLWH�

WKH� WZR� RWKHU� ³ZRUNHUV´� KDG� DOPRVW

QRWKLQJ� WR� GR� H[FHSW� FRQILUPLQJ� WKH� LQ�

FRPLQJ� PHVVDJHV� IURP� WKH� 7UDIILF� 2I�

ILFH�

)LQDOO\�� DOO� WKH�VXEMHFWV�SURSRVHG� WR� DGG

D�DXUDO�QRWLILFDWLRQ�ZKHQ�D�QHZ�PHVVDJH

DUULYHG�

),1$/�352727<3(

$IWHU� WKH�VXFFHVVIXO� WHVW�RI� WKH�ILUVW�SUR�

WRW\SH�� ZH� DUH� JRLQJ� WR� GHYHORS� D� ILQDO

SURWRW\SH�RI�$LU3RUW&RP�

,Q� DGGLWLRQ� WR� WKH� IHDWXUHV� RI� WKH� ILUVW

SURWRW\SH��ZH�ZLOO�DGG�DQ�DXUDO�QRWLILFD�

WLRQ�LI�D�QHZ�PHVVDJH�DUULYHV��$V�D�QHZ

IHDWXUH�� ZH� ZLOO� LQFOXGH� VXSSRUW� IRU

KDQGOLQJ� DQG� VXSHUYLVLQJ� WKH� FRPSH�

WLWLRQ�EHWZHHQ�VHUYLFH�SURYLGHUV��VHH�EH�

ORZ��

([SHULPHQWDO�HYDOXDWLRQ

$V� ZHOO� DV� $LU3RUW&RP� LWVHOI�� ZH� ZLOO

LPSURYH� WKH� H[SHULPHQW� IRU� HYDOXDWLQJ

WKH� VRIWZDUH�� 8QOLNH� LQ� WKH� ILUVW� H[SHUL�

PHQW�� ZH� ZLOO� DVVLJQ� VRPH� WDVNV� WR� WKH

RWKHU� VXEMHFWV� �WKRVH� QRW� LQ� WKH� 7UDIILF

2IILFH���%\�WKLV��ZH�ZDQW�WR�H[SRVH�WKHP

WR� D� JUHDWHU� ZRUNORDG� WKDQ� LQ� WKH� ILUVW

H[SHULPHQW��7KHUHIRUH�� WKH�*DWH� 6HUYLFH

ZLOO�KDYH�WR�RSHUDWH�D�VLPXODWHG�SDVVHQ�

JHU�EULGJH�WR�SHUIRUP�D�UHDO�GRFNLQJ�PD�

QRHXYUH�

/LNH�LQ�WKH�ILUVW�H[SHULPHQW��ZH�ZLOO�LP�

SOHPHQW� WKH� 7UDIILF� 2IILFH�� WKH� *DWH

6HUYLFH� DQG� WKH� 3DVVHQJHU� 7UDQVSRUW�

7KLV� WLPH�� KRZHYHU�� ZH� ZLOO� VLPXODWH

FRPSHWLWLRQ� RQ� WKH� DLUSRUW� E\� WZR� SUR�

YLGHUV� GRLQJ� 3DVVHQJHU� 7UDQVSRUW� �WKXV�

D� WRWDO� RI� IRXU� VXEMHFWV�ZLOO� MRLQ� WKH� H[�

SHULPHQW��

7KH� 3DVVHQJHU� 7UDQVSRUW� SURYLGHUV� QRZ

KDYH� WR� DFTXLUH� WUDQVSRUW� FRQWUDFWV� DQG

SHUIRUP�WKHP�E\�SODQQLQJ�URXWHV�RI�WKHLU

EXVVHV��$� RQOLQH� DXFWLRQLQJ� V\VWHP� ZLOO

KDQGOH� WKH� JUDQWLQJ� RI� WKH� SDVVHQJHU

WUDQVSRUW� FRQWUDFWV�� $V� DQ� DGGLWLRQDO

EHQHILW�� ZLWK� WKH� FRPSHWLWLRQ� HOHPHQWV

LQFOXGHG� LQ� WKH� H[SHULPHQW� OD\RXW�� ZH
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DUH� DEOH� WR� JDWKHU� LQIRUPDWLRQ� ZKHWKHU

VXFK� DQ� RQOLQH� FRQWUDFW� DXFWLRQ� PD\� EH

XVHIXO�RU�QRW�

3LFWXUH����95�VLPXODWLRQ�RI�DLUSRUW

)LQDOO\�� ZH� SODQ� WR� XVH� D� YLUWXDO� UHDOLW\

V\VWHP� IRU� JHQHUDWLQJ� D� YLUWXDO� YLHZ� RI

WKH�DSURQ�RI�WKH�DLUSRUW��7KLV�VHHPV�WR�EH

XVHIXO� DV� ZH� IRXQG� LQ� RXU� WDVN� DQDO\VHV

WKDW�WKH�VWDII�RI�WKH�7UDIILF�2IILFH�JDWKHUV

D� UHDVRQDEO\� SDUW� RI� LQIRUPDWLRQ� DERXW

WKH�VWDWH�RI�WKH�DLUSRUW�VLPSO\�E\�ORRNLQJ

RXW� RI� WKH� ZLQGRZ�� %\� GRLQJ� WKLV�� WKH

VWDII�JHW�D�UDSLG�RYHUORRN�RI�WKH�SURJUHVV

RI�KDQGOLQJ�WKH�DLUFUDIW�

5HVXOWV� RI� WKH� H[SHULPHQW� ZLOO� EH� SXE�

OLVKHG�LQ�WKH�SURMHFW�UHSRUW�HQG�RI������

&21&/86,216

,Q�WDVN�DQDO\VHV��ZH�IRXQG�WKDW�WKH�PDLQ

WDVN�RI�WKH�7UDIILF�2IILFH�LV�PDQDJHPHQW

RI� HTXLSPHQW�� VHUYLFHV�� DQG� UHVVRXUFHV

EDVHG�RQ� WKH� IOLJKW� VFKHGXOH� DQG� UHVROY�

LQJ� FRQIOLFWV� DULVLQJ� IURP� GHYLDWLRQV

IURP� WKH� VFKHGXOH�� 0RVW� ZRUN� LV� SHU�

IRUPHG� LQ� GLVWULEXWLQJ� LQIRUPDWLRQ� RQ

FKDQJHV� WR� H[LVWLQJ� VFKHGXOHV�� :H� GH�

VLJQHG�D�WRRO�VXSSRUWLQJ�LQIRUPDWLRQ�H[�

FKDQJH� DQG� DOORFDWLRQ� RI� VHUYLFHV�� 7KLV

ZLOO� EH� HYDOXDWHG� LQ� D� IRUWKFRPLQJ� H[�

SHULPHQW�

5()(5(1&(6

$VKIRUG�� 1��� +�� 3�� 0�� 6WDQWRQ�� &�� $�

0RRUH� �������� $LUSRUW� RSHUDWLRQV�

�
���

� (G�� 0F*UDZ�+LOO� ,QF�� 1HZ

<RUN�

%RU\V�� %��%��� 2�� +HQJVWHQEHUJ� �������

$XIJDEHQDQDO\VHQ� LQ� GHU� 9RUIHOG�

NRQWUROOH�XQG�'LVSRVLWLRQ�DXI�9HU�

NHKUVIOXJKlIHQ�� %HLWUDJ� ]XU� ���

)DFKDXVVFKXVVVLW]XQJ� $QWKURSR�

WHFKQLN�GHU�'HXWVFKHQ�*HVHOOVFKDIW

I�U� /XIW�� XQG� 5DXPIDKUW�� �������

2NWREHU�������%UHPHQ�

%RU\V��%��%���*�� -RKDQQVHQ��+��*��+DQ�

VHO�� -�� 6FKPLGW� �������� 7DVN� DQG

NQRZOHGJH� DQDO\VLV� LQ� FRDO�ILUHG

SRZHU� SODQWV�� ,(((� &RQWURO

6\VWHPV� 0DJD]LQH�� 9RO�� �� 1R�

����������

%RU\V�� %��%��� 0�� 7LHPDQQ� �������� 7KH

',$'(0� 6RIWZDUH� 0HWKRGRORJ\

([WHQGHG�WR�0XOWLPHGLD�,QWHUIDFHV�

3URFHHGLQJV� RI� WKH� ����� $QQXDO

&RQIHUHQFH� RI� WKH� +XPDQ� )DFWRUV

DQG� (UJRQRPLFV� 6RFLHW\� (XURSH

&KDSWHU��%RFKXP���WR���1RYHPEHU

������SS����������

&RRSHU�� $�� �������� 7KH� ,QPDWHV� $UH

5XQQLQJ� 7KH� $V\OXP�� 6$06�� $

'LYLVLRQ� RI� 0DFPLOODQ� &RPSXWHU

3XEOLVKLQJ��,QGLDQDSROLV�

*XGHKXV��7K����������(QWZLFNOXQJ�HLQHV

PXOWL�PRGDOHQ� .RPPXQLNDWLRQV�

ZHUN]HXJHV� ]XU� 8QWHUVW�W]XQJ� GHU

.RRSHUDWLRQ� LQ� GHU� 9HUNHKUV]HQ�

WUDOH� DXI� 9HUNHKUVIOXJKlIHQ�� 'L�

SORPD�WKHVLV��8QLYHUVLW\�RI�.DVVHO�

.DVVHO�

$&.12:/('*(0(17

7KH� SURMHFW� .RRSHUDWLYHU� )OXJKDIHQEH�
WULHE� �&R�2SHUDWLYH� $LUSRUW� 2SHUDWLRQV�

LV� VXSSRUWHG� E\� WKH� 'HXWVFKH� )RU�
VFKXQJVJHPHLQVFKDIW� �*HUPDQ� 5HVHDUFK

6RFLHW\��XQGHU�UHIHUHQFH�QR��-R���������

VLQFH������


