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.QRZOHGJH�PDQDJHPHQW�KDV�EHFRPH�D�TXHVWLRQ�RI
FXUUHQW� LQWHUHVW�� ,QGHHG� LQYHVWLJDWLQJ� LQ� GRFXPHQW
EDVHV�LV�RIWHQ�VHHQ�DV�D�FRUH�WHFKQRORJ\��,Q�WKLV�UH�
SRUW�� WKH� VXEMHFW� Ã.QRZOHGJH� 0DQDJHPHQWµ� LV� HQ�
IRUFHG�DQG�SRVVLELOLWLHV� WR�XVH�GDWD�SURFHVVLQJ� V\V�
WHPV�DUH�VKRZQ��7KH�SULPDU\�FRQWHQW�GHVFULEHV� WKH
LGHD� WR� SURYLGH� VWUXFWXUDO� NQRZOHGJH� FROODERUD�
WLYHO\�� 7KLV� LV� LOOXVWUDWHG� E\� WKH� H[DPSOH� RI� D� UH�
VHDUFK�VWUXFWXUH�EDVHG�RQ�VHPDQWLF�QHWZRUNV��ZKLFK
DUH�WHQGHG�E\�WKH�XVHUV�FROODERUDWLYHO\�

�� .QRZOHGJH� PDQDJHPHQW� �� WUHQG� IRU� WKH

WXUQ�RI�WKH�PLOOHQLXP

'XULQJ� WKH� ODVW� WZR� \HDUV� WKH� WUHQG� WR� NQRZOHGJH� PDQ�
DJHPHQW�KDV�HQFRXQWHUHG�DQ�HXSKRULF�XSVZLQJ�ZLWKLQ�WKH
(XURSHDQ� FRXQWULHV�� &RQVLGHULQJ� WKLV� GHYHORSPHQW� LQGH�
SHQGHQWO\� IURP� FODLPV� DQG� LQWHUHVWV� ZKLFK� FRQVXOWLQJ
FRPSDQLHV� DQG� VRIWZDUH� PDQXIDFWXUHUV� FRQWULEXWH� WR� WKH
HYROXWLRQ�RI�VXFK�WUHQGV��LW�FDQ�EH�UHFRJQLVHG�LQ�WKLV�HYR�
OXWLRQ� WKDW�NQRZOHGJH�KDV�EHFRPH�D�GHFLVLYH�FRPSHWLWLYH
IDFWRU�IRU�WKH�UHILQHG�SROLWLFDO�HFRQRPLHV�RI�WKH�ZRUOG�

7KLV� SHUFHSWLRQ� LV� QRW� QHZ�� 3HWHU� )�� 'UXFNHU�� WKH� ZHOO�
NQRZQ�PDQDJHPHQW�FRQVXOWDQW��GHWHUPLQLQJ�DOUHDG\�LQ�WKH
��V�WKH�H[SUHVVLRQ�³NQRZOHGJH�ZRUNHU´��VWDWHG�LQ�DQ�����
LQWHUYLHZ�� Ã0RVW� SHRSOH� GR� QRW� FRQVLGHU� WKHPVHOYHV� DV
SDUW�RI�DQ�HFRQRPLF�VRFLHW\�DQ\PRUH�EXW�UDWKHU�DV�SDUW�RI
D�NQRZOHGJH�VRFLHW\
�>5HLQ��@�

&RQFHGLQJ� NQRZOHGJH� VXFK� KLJK� LPSRUWDQFH�� KRZHYHU�
FRPSXOVLRQ�UHVXOWV�TXLWH�DXWRPDWLFDOO\� WR�XVH� WKLV�NQRZO�
HGJH�LQ�LWV�EHVW�ZD\�DV�ZHOO���DQG�IRU�WKLV�UHDVRQ��NQRZO�
HGJH� PDQDJHPHQW� VKRXOG� EH� DQ� LPSRUWDQW� WDVN�� WRR�� �� LI
RQH� RQO\� ZRXOG� NQRZ� SUHFLVHO\�� ZKDW� NQRZOHGJH� PDQ�

DJHPHQW�PHDQV�

7KH�DUWLFOH�Ã:HU�ZHL���ZDV�:LVVHQ�LVW"µ�:KR�NQRZV�ZKDW
NQRZOHGJH� PHDQV"�� SXEOLVKHG� LQ� WKH� *HUPDQ� ZHHNO\
QHZVSDSHU� Ã'LH� =HLWµ� GDWHG� -XO\���������� JLEHV� DW� WKLV
IX]]LQHVV�RI�WKH�GLVFXVVLRQ�DQG�*HUPDQ�ZHHNO\�PDJD]LQH
&RPSXWHUZRFKH� ������� WRR�� � DVVHUWV�� Ã� &DWFKZRUG� KDV
FDUHHU� RSSRUWXQLWLHV� DV� D� WHUP� EXW� OHVV� FKDQFHV� DV� IDU� DV
UHDOLVDWLRQ�ZLWKLQ�FRPSDQLHV�LV�FRQFHUQHGµ�

7KLV�VNHSWLFLVP�LV�FHUWDLQO\�DWWULEXWHG�WR�WKH�FLUFXPVWDQFH
WKDW� NQRZOHGJH� LV� VLPSO\� VRPHWKLQJ� XWPRVW� KXPDQ�
VRPHWKLQJ�WKDW�ZH�UHOXFWDQWO\�FRQFHGH�D�PDFKLQH��,Q�PRVW
RI�WKH�FRQYHUVDWLRQV�ZKHUH�ZH�LQWURGXFH�NQRZOHGJH�PDQ�
DJHPHQW� DV� DQ� LVVXH� ZH� DUH� UHPLQGHG� E\� WKH� FRPSDQ\¶V
LQWHUORFXWRUV� WKDW� DUWLILFLDO� LQWHOOLJHQFH�� GHOLEHUDWHO\� SUR�
YLGHG�ZLWK� VR�PDQ\� ODXUHOV� LQ� DGYDQFH�� KDV� QRW� DFKLHYHG
PDQ\�RI�LWV�WDUJHWV�WRR�

7KHUHIRUH��LW�LV�LPSRUWDQW�WR�GHILQH�NQRZOHGJH�DQG�NQRZO�
HGJH�PDQDJHPHQW��:H�GLG� WKLV� LQ�D�ZD\� WKDW�ZH�GHILQHG
NQRZOHGJH�DV� ¶D�SHUFHSWLEOH�DFWLRQ�SRWHQWLDO�RI�DQ� LQWHOOL�
JHQW� DFWRU
�� 7KLV� PHDQV� WKDW� ZH� GHILQH� DV� NQRZOHGJH� DQ
DFWRU¶V�DELOLW\��D�KXPDQ�EHLQJ�RU�DQ�RUJDQLVDWLRQ��WR�IL[�D
SUREOHP� RU� UHDFK� D� WDUJHW�� $GPLWWHGO\�� D� GLIIHUHQWLDWLRQ
EHWZHHQ�LQWHOOLJHQFH�DQG�NQRZOHGJH�ZLWKLQ�WKLV�GHILQLWLRQ
LV�RQO\�KDUGO\�SRVVLEOH��EXW�LW�KDV�WKH�DGYDQWDJH�WR�H[SUHVV
WKH� FRQQHFWLRQ� EHWZHHQ� NQRZOHGJH� DQG� HFRQRPLHV� YHU\
FOHDUO\�

,Q� RXU� RSLQLRQ�� NQRZOHGJH� PDQDJHPHQW� LV� ÃHYHU\� FRQ�
VFLRXV� HIIRUW� WR� GHYHORS�� LQVHUW�� SUHVHUYH� DQG� UHSUHVHQW
NQRZOHGJH�ZLWKLQ�HQWHUSULVHV� LQ�D�EHWWHU�ZD\
��7KHUHIRUH�
NQRZOHGJH� PDQDJHPHQW� DV� D� PHWKRG� RU� WHFKQLTXH� KDV
PDQ\� OD\HUV��%HVLGHV� WHFKQRORJ\�� RUJDQLVDWLRQDO�PHWKRGV
DUH� XVHG� H[DFWO\� OLNH� DSSURDFKHV� LQIOXHQFLQJ� ERWK� WKH
HQWHUSULVH�DQG�OHDUQLQJ�FXOWXUH�

,Q� DQ\� FDVH�� XVH� RI� WHFKQRORJ\� DOZD\V� PHDQV� LW� HLWKHU
RZQV� NQRZOHGJH� LWVHOI� DQG� DSSOLHV� LW� �OLNH� IX]]\� FRQWURO
V\VWHPV��ZKLFK� VWHHU� EODVW� IXUQDFHV� RU� YDFXXP� FOHDQHUV��
RU�VXSSOLHV�ZRUNLQJ� LQGLYLGXDOV�ZLWK� WKH� UHTXLUHG�NQRZO�
HGJH��,Q�ERWK�PDWWHUV��NQRZOHGJH�KDV�WR�EH�ILOHG�ZLWKLQ�WKH
UHVSHFWLYH�V\VWHP�

,Q�RXU�RSLQLRQ��WKHUH�DUH�WKUHH�PRGHOV��ILJ������

7KH� FRS\ULJKW� RI� WKLV� SDSHU� EHORQJV� WR� WKH� SDSHU¶V� DXWKRU�� 3HUPLVVLRQ� WR� FRS\
ZLWKRXW�IHH�DOO�RU�SDUW�RI�WKLV�PDWHULDO�LV�JUDQWHG�SURYLGHG�WKDW�WKH�FRSLHV�DUH�QRW
PDGH�RU�GLVWULEXWHG�IRU�GLUHFW�FRPPHUFLDO�DGYDQWDJH�

3URF��RI�WKH��
QG
�,QW��&RQI��RQ�3UDFWLFDO�$VSHFWV�RI

.QRZOHGJH�0DQDJHPHQW��3$.0���

%DVHO��6ZLW]HUODQG��������2FW����������8��5HLPHU��HG��
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)LJ�����3RVVLELOLWLHV�WR�GHSRVLW�NQRZOHGJH

2QH� SRVVLELOLW\� FRQVLVWV� RI� WKH� IDFW� WKDW� WKH� V\VWHP
LWVHOI� REWDLQV� UHTXLUHG� NQRZOHGJH� IRU� LWVHOI� ZKLFK
PHDQV�� LW� LV� D� VHOI�OHDUQLQJ� V\VWHP�� 3UDFWLWLRQHUV
RIWHQ�RYHUHVWLPDWH�WKLV�DSSURDFK���,W�LV�SURFHHGHG�RQ
WKH�DVVXPSWLRQ� WKDW� D� V\VWHP�YHU\�RIWHQ�KDV� WR� DQD�
O\VH� UHSDLU� UHSRUWV� IRU� H[DPSOH� WKXV� LW� ZLOO� VXUHO\
UHFRJQLVH� ZKLFK� NQRZOHGJH� ILHOG�WHFKQLFLDQV� ZLOO
XVH��

,Q� RXU� RSLQLRQ� GXULQJ� WKH� QH[W� ��� WR� ��� \HDUV�� XQ�
GRXEWHGO\�QR�V\VWHP�ZLOO�EH�ODXQFKHG�RQWR�WKH�PDU�
NHW� WKDW� LV� DEOH� WR� DFTXLUH� NQRZOHGJH� IURP� QRQ�
VWUXFWXUHG�GRFXPHQWV�E\�LWVHOI�

7KHUHE\� RQO\� WKH� FKRLFH� RI� D� GLIIHUHQW� SRVVLELOLW\
UHPDLQV��VXFK�DV�WKH�NQRZOHGJH�IRUPDOLVDWLRQ�DQG�LWV
LQVHUWLRQ� LQWR� D� FRUUHVSRQGLQJO\� IRUPDO� V\VWHP�� IRU
H[DPSOH�D�µ&DVH�%DVHG�5HDVRQLQJ�7RRO¶�

1RZDGD\V�WKHVH�V\VWHPV�DUH�XVHG�TXLWH� VXFFHVVIXOO\
LQ�WHFKQLFDO�V\VWHPV�GLDJQRVLV�IRU�H[DPSOH��DQG�TXLWH
HIILFLHQW�PHGLFDO�GLDJQRVWLFV�V\VWHPV�ZHUH�VKRZQ�DV
ZHOO�

(YHQ� WKHVH� V\VWHPV�� KRZHYHU�� KDYH� ERXQGDULHV� WKDW
VLPSO\� UHVXOW� IURP� WKH� IRUPDOLVDWLRQ� TXDQWLW\� WKDW

�����������������������������������������������
�
�7KHUH� DUH� VRPH� V\VWHPV� LQ� GHYHORSHPHQW�� ZKLFK
DUH� GHPRQVWUDWLQJ� WKH� SRVVLELOLWLHV� DQG� OLPLWV� �H�J�
>+DK��@��>$SS��@�

DULVHV� GXULQJ� NQRZOHGJH�GHSRVLWLRQ��5XOH�EDVHG� WRROV
LQ� KHOS� GHVNV�� VXSSRUWLQJ� ,7� XVHUV� UHPDLQHG� TXLWH
XQVXFFHVVIXO��7KH�UHDVRQ�LV�FRVW�H[SHQGLWXUH��ZKLFK�LV
UHTXLUHG� WR� GHSRVLW� NQRZOHGJH� ZLWKLQ� WKH� V\VWHP�
$GGLWLRQDOO\��LW�LV�VLPSO\�QRW�DEOH�WR�EH�SURYLGHG�HFR�
QRPLFDOO\�DQG�UHDVRQDEO\�GXH�WR�UDSLG�V\VWHPV�GHYHO�
RSPHQW�DQG� LWV� MRLQHG�HYROXWLRQ�RI�QHZ�PLVWDNHV� DQG
SUREOHPV�

+HUHZLWK� WKH� RQO\� SRVVLELOLW\� UHPDLQLQJ� LV� WR� GHSRVLW
NQRZOHGJH� LQ�D� IRUP�RI�GRFXPHQWV��ZKLFK� LV� LQWHUQDO
SUDFWLFH�ZLWKLQ� FRPSDQLHV��7KHUHE\� WKH� IRUPDOLVDWLRQ
DPRXQW�LV�GURSSHG��1HYHUWKHOHVV��H[SHQGLWXUHV�WR�ILQG
UHTXLUHG�NQRZOHGJH�LQ�D�GRFXPHQW�EDVH�LQFUHDVH�

$W� ODVW�� WZR� WHFKQLTXHV� DUH� RIIHUHG� LQ� WKH� DUHD� RI� LQ�
YHVWLJDWLQJ� GRFXPHQWV� LQ� GRFXPHQW� EDVHV�� 2Q� RQH
KDQG�� D� SRVVLELOLW\� WR� FDWHJRULVH� GRFXPHQWV� LQ� D� ZD\
WKXV�WKH\�FDQ�EH�IRXQG�VLPSO\�E\�PHDQV�RI�NH\�ZRUGV�
,Q� WKLV� FDVH�� LW� LV� LQGLIIHUHQW� ZKHWKHU� LW� LV� VR�FDOOHG
�&DWFKZRUGLQJ�� RU� JHQXLQH� FODVVLILFDWLRQ�� 2Q� WKH
RWKHU� KDQG�� LW� LV� D� IXOO�WH[W� VHDUFK� SRVVLELOLW\�� %RWK
SURYH�WR�EH�RQO\�IHZ�HIIHFWLYH�LQ�XVDJH�

&ODVVLILFDWLRQ� E\� FDWHJRULHV� RU� Ã&DWFKZRUGLQJµ� RI
GRFXPHQW�EDVHV�LV�FKDOOHQJHG�E\�WZR�SUREOHPV�

�� 8VHUV�ZLOO�QRW�DFFHSW�D�VWUXFWXUDO�FODVVLILFDWLRQ�DV
LW� UHSUHVHQWV� DQ� DGGLWLRQDO� H[SHQVH� LQ� D� VWDJH� LQ
ZKLFK� WKH\� KDYH� WR� ILJKW� ZLWK� PRWLYDWLRQ� SURE�
OHPV� DQ\ZD\�� ,W� LV� GLIILFXOW� HQRXJK� DOUHDG\� WR
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PRWLYDWH� HPSOR\HHV� WR� GHSRVLW� WKHLU� NQRZOHGJH
LQ� RQH� RI� WKHVH� GRFXPHQW� EDVHV�� ,I� OHDUQLQJ� D
FODVVLILFDWLRQ�V\VWHP�LV�DGGLWLRQDOO\�UHTXLUHG�RQH
KDV�WR�EH�FRQFHUQHG�DERXW�FDWFKZRUGV�WKDW�KDYH
EHHQ� HPSOR\HG�� ZKLOH� VWRULQJ� D� GRFXPHQW� �� LW
RIWHQ�OHDGV�WR�UHQRXQFLQJ�WR�GHSRVLW�GRFXPHQWV�
8VXDOO\� PDLQWHQDQFH� RI� D� FODVVLILHG� GRFXPHQW
EDVH� RQO\� SHUIRUPV� LI� DW� OHDVW� RQH� HPSOR\HH� LV
UHVSRQVLEOH� IRU� HGLWRULDO� DGYLVLQJ� RI� WKH� GRFX�
PHQW�EDVH�

�� 7KH�VHFRQG�SUREOHP� LV� YLVLEOH� LQ� WKH� ORZ� IOH[L�
ELOLW\� RI� VXFK� D� FODVVLILFDWLRQ�� ,W� LV� QRW� SRVVLEOH
WR� VLPSO\� UH�ZRUN�D�FODVVLILFDWLRQ�FRPSOHWHO\� LI
PRUH� WKDQ� ������ GRFXPHQWV� DUH� VXSHUYLVHG� LQ
RQH�GRFXPHQW�EDVH� DOUHDG\��7KH� ULVN�� KRZHYHU�
H[LVWV� LQ�D�ZD\� WKDW� WKLV�FODVVLILFDWLRQ�DJHV� UDS�
LGO\� DQG� GRHV� QRW� FRQWDLQ� FXUUHQW� WHUPV� IRU� H[�
DPSOH��)XUWKHUPRUH��LWV�DFFHSWDQFH�GHFUHDVHV�

)XOO�WH[W�VHDUFK��WRR��KDV�WR�VWUXJJOH�ZLWK�GLIILFXOWLHV�
$GGLWLRQDOO\�� LW� SUHVXSSRVHV� D� KLJK� VWDQGDUG� RI� WKH
XVHUµV�NQRZOHGJH�DQG�WKLV�LV�QRW�RQO\�IRU�WKH�VHUYLFH
RI� WKH� VHDUFK� PDFKLQH�� IRU� H[DPSOH� OLNH� IXOO�WH[W
VHDUFK�V\QWD[�

1HYHUWKHOHVV�� NQRZOHGJH� RI� W\SLFDO� WHUPLQRORJ\�
XVXDO� WHUPV� DQG� DOVR� KRPRQ\PV� DQG� V\QRQ\PV� LV
UHTXLUHG��0RVW�RI�WKH�WLPHV�WKLV�NQRZOHGJH�FDQQRW�EH
H[SHFWHG� IURP� WKH� PDMRULW\� RI� XVHUV� DOWKRXJK� WKHUH
PLJKW�EH�H[SHUWLVH�RZQHUV�LQ�VSHFLDO�ILHOGV�

�� 6WUXFWXUDO�� FROODERUDWLYHO\� ZHOO�NHSW

NQRZOHGJH�DV�D�VROXWLRQ�DSSURDFK

6LQFH�������868�$*�DUH�HQJDJHG� LQ� WKH�RI� NQRZO�
HGJH� PDQDJHPHQW� VXEMHFW�� ,Q� RUGHU� WR� DGGUHVV� WKH
SUREOHPV�VWDWHG�DERYH�ZH�GHILQHG�WZR�EDVLF�LGHDV�

:H� DWWHPSW� WR� FRPELQH� NQRZOHGJH�� PRWLYDWLRQ� DQG
IXQFWLRQDO� EXVLQHVV� SURFHVV� ZLWK� HDFK� RWKHU�� 7KDW
PHDQV� WKDW�ZH� WU\� WR� IRUP� IXQFWLRQDO�EXVLQHVV�SURF�
HVVHV�RU�WDVNV�LQ�D�ZD\�WKXV�LW�PHDQV�D�SHUVRQDO�DG�
YDQWDJH�IRU�WKH�HPSOR\HH�WR�GHSRVLW�KLV�NQRZOHGJH�LQ
D�V\VWHP��:H�GR�QRW�RQO\�WU\� WR�DWWHPSW�WR�PRWLYDWH
WKH�HPSOR\HHV� IRU� D�PHGLXP�WHUP�SHULRG�YLD� LQFHQ�
WLYHV�RU�VLPLODU�VWUXFWXUHV�EXW�PRWLYDWH�WKHP�WR�EHQH�
ILW�IURP�GHSRVLWLQJ�NQRZOHGJH�

)RU� WKLV� UHDVRQ�� DQ� RZQ� DQDO\VLQJ� PHWKRG� ZDV� GH�
YHORSHG�ZKLFK�DOORZV�FRQVWUXFWLRQ�RI� VXFK�EXVLQHVV
SURFHVVHV�VDYLQJ�WKH�NQRZOHGJH�RI�HPSOR\HHV�

7KH�VHFRQG�LGHD�LV�E\�IDU�PRUH�FRPSOH[��,Q�RUGHU�WR
H[SODLQ�WKLV�DSSURDFK� WZR�H[DPSOHV�VKRXOG�EH� LOOXV�
WUDWHG�DW�ILUVW�

�� $V� PHQWLRQHG� DERYH� FODVVLILHG� VWUXFWXUHV� DJH
UDSLGO\��7KH�UHDVRQ�IRU�WKLV�FDQ�EH�WKDW�PDQ\�SHU�
VRQV� PDLQWDLQ� GRFXPHQWV� WKHPVHOYHV�� +RZHYHU�
RQ�WKH�FRQWUDU\�RQO\�D�FHQWUDO�DGPLQLVWUDWRU�NHHSV
XS�FODVVLILHG�VWUXFWXUHV�LQ�PRVW�FDVHV��$V�WKH�ODWWHU
LV�PRVWO\� XQDEOH� WR� NHHS� XS�ZLWK� WKH� GRFXPHQWV
JURZWK�DQG�WR�DQDO\VH�WKHP�RQ�QHZ�WRSLFV�RU�DS�
SURDFKHV��FODVVLILHG�VWUXFWXUHV�VLPSO\�KDYH�WR�DJH
DV� WKH� GHYHORSPHQW� RI� GRFXPHQWV� PDLQWHQDQFH
H[SHQGLWXUH�� ZHOO�NHSW� E\� PDQ\� XVHUV�� GRHV� QRW
NHHS�XS�

�� /RRNLQJ� DW� D� XVHU� ZKR� LV� LQYHVWLJDWLQJ� LQ� WKH
,QWHUQHW� IRU� DQ\� VXEMHFW��$IWHU� UHFHLYLQJ� D� UHSRUW
RI�������KLWV�IURP�WKH�UHVSHFWLYH�VHDUFK�PDFKLQH�
WKH�XVHU�NHHSV�RQ�RSWLPLVLQJ�KLV�VHDUFK�VWULQJ�XQ�
WLO�WKH�QXPEHU�RI�UHVSRQVHV�LV�VPDOO�HQRXJK�LQ�RU�
GHU� WR� EH� DQDO\VHG� DW� DQ� DYDLODEOH� WLPH�� $IWHU
KDYLQJ�IRXQG��WKH�GRFXPHQWV�KH�ZDV�ORRNLQJ� IRU�
DFWXDOO\� WZR� ZRUNLQJ� UHVXOWV� ZHUH� DFKLHYHG�� 2Q
WKH� RQH� KDQG�� WKH� IRXQG� GRFXPHQW� DQG� RQ� WKH
RWKHU�KDQG�� UHVHDUFK�NQRZOHGJH��YHU\�SLFWRULDO� LQ
D� IRUP� RI� IXOO�WH[W� VHDUFK�VWULQJ�� $� GRFXPHQW� LV
NHSW�� SULQWHG� IRU� H[DPSOH�� EXW� WKH� VHDUFK�VWULQJ�
KRZHYHU��JHWV�ORVW�

7KH�VHFRQG�EDVLF� LGHD�FRQVLVWV�RI� WKH� IDFW� WKDW�ZH� WU\
KDYLQJ� WKH� VWUXFWXUDO�NQRZOHGJH�QRW�DFFRPSOLVKHG�E\
RQH� DGPLQLVWUDWRU� RQO\� EXW� E\�PDQ\� XVHUV�� 6WUXFWXUDO
NQRZOHGJH� IRU� H[DPSOH� LV� XQGHUVWRRG� DV� FDWHJRULVLQJ
RU� DQ\� RWKHU� VHPDQWLFDOO\� VLJQLILFDQW� VWUXFWXUH� ZKLFK
NQRZOHGJH� UHSUHVHQWV� DURXQG� VWUXFWXUHV� RI� UHDOLW\� RU
LQFOXGHG�GRFXPHQWV�

8S�WR�WKH�SUHVHQW�868�$*�KDYH�UHDOLVHG�WKLV�DSSURDFK
LQWR�WZR�EDVLF�IXQFWLRQV��ILUVW�LQ�SURFHVV�PRGHOLQJ�DQG
VHFRQG�LQ�WH[W�VHDUFK��7KH�FDVH�RI�WH[W�VHDUFK�VKDOO�EH
GHPRQVWUDWHG� KHUH� DV� DQ� H[DPSOH� RI� WKLV� WHFKQRORJ\
LGHD��:LWKLQ�LWV�WRRO�¶9DOXH�%DVH¶�868�$*�KDYH�UHDO�
LVHG�EDVLF�LGHDV�GHVFULEHG�KHUH�DV�ZHOO�DV�WKH�WHFKQRO�
RJ\� RI� VHDUFK� LQTXLULHV� LQ� VHPDQWLF� QHWZRUNV�� ZKLFK
ZLOO�EH�RXWOLQHG�DIWHUZDUGV��9DOXH�%DVH�LV�EDVHG�XSRQ
/RWXV�1RWHV�DQG�LV�RIIHUHG�RQ�WKH�PDUNHW�E\�868�$*
DQG�GXULQJ������LW�ZLOO�DOVR�EH�RIIHUHG�EDVHG�RQ�,QWUD�
QHW�WHFKQRORJLHV�

����'HVFULSWLRQ�RI�7HFKQLTXH

7H[W�VHDUFK�FRQVLVWV�RI�WKH�IROORZLQJ�EDVLF�PRGXOHV�

�� 2QH�GRFXPHQW�EDVH�ZLWK�IXOO�WH[W�VHDUFK�FRQWDLQ�
LQJ�GRFXPHQWV��WKDW�DUH�WR�EH�LQYHVWLJDWHG�

�� $� VXUIDFH� ZKLFK� LV� DEOH� WR� UHSUHVHQW� D� VHPDQWL�
FDOO\�VLJQLILFDQW�VWUXFWXUH�

�� 0RUHRYHU��D� ORJLF� WKDW�FRQQHFWV� WKLV�VHPDQWLFDOO\
VLJQLILFDQW�VWUXFWXUH�ZLWK�WKH�GRFXPHQWV�
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:H� GHFLGHG� WR� XVH� D� VHPDQWLF� QHWZRUN� >5HL��@� IRU
UHSUHVHQWLQJ�VWUXFWXUDO�NQRZOHGJH��

,Q� WKLV� FDVH�� HGJHV� DQG� QRGHV� SOD\� D� GRXEOH� SDUW�
&HUWDLQO\�� WKH\� UHSUHVHQW� NQRZOHGJH� DURXQG� VWUXF�
WXUHV�RI�UHDOLW\�RU�GRFXPHQWV�EXW�VLPXOWDQHRXVO\�WKH\
LQFOXGH� D� VHPDQWLF� QHWZRUN� FRQQHFWLRQ� ZLWK� WKH
GRFXPHQWV��)RU�WKLV�SXUSRVH��D�IXOO�WH[W�VHDUFK�VWULQJ
LV�DVVLJQHG�WR�HYHU\�QRGH�DQG�D�UXOH�WR�HDFK�HGJH�LQ
RUGHU�WR�FRQQHFW�WKH�UHVSHFWLYH�QRGHV�

7KLV�FDQ�EH�VHHQ�LQ�WKH�IROORZLQJ�H[DPSOH��ILJ�����

5HODWLRQDOH

GDWDEDVHV

3HUIRPDQFH�
WLSV

$GPLQL�
VWUDWLRQ

3HUIRUPDQFH

UHTXLUH

KDYH

DUH

DZDUH�RI

)LJ�����1HW�VHPDQWLF�H[DPSOH

7KH� DERYH�SUHVHQWHG� VHPDQWLF� QHWZRUN� FDQ� EH� DV�

VLJQHG�WR�WKH�IROORZLQJ�VHDUFK�HOHPHQWV��WKH�VHDUFK�

LQJ�H[DPSOH�HPSOR\V�D�NLQG�RI�V\QWD[�WKDW�LV�IHDVLEOH

ZLWKLQ�$OWD�9LVWD��

$GPLQLVWUDWLRQ�� ^�6\VWHPV
� QHDU� PDQDJHPHQW�� RU

DGPLQLVWUDW
�RU�PRQLWR
`

5HTXLUH��$1'

+DYH��$1'

5HODWLRQDO�GDWDEDVHV��^�5HODWLRQDO�QHDU�GDWD�EDVH��RU

�GDWD�EDVH�QHDU�WDEOH��RU��UHODWLRQDO��RU��'%���RU�����`

3HUIRUPDQFH��^3HUIRUPD
�RU�7XQLQJ�RU�7KURXJKSX
`

�����������������������������������������������
�
� 5')� >5')��@� XVHV� D� VLPLODU� DSSURDFK�� EXW� WKH
ELQGLQJ�EHWZHHQ�VWUXFWXUH�DQG�GRFXPHQWV�LV�EDVHG�RQ
WDJV�DQG�WKHUHIRUH�UHTXLUHV�DGPLQLVWUDWLRQDO�HIIRUW

2I�FRXUVH��DQ�HGJH�LV�DEOH�WR�LQFOXGH�TXLWH�PRUH�FRP�

SOH[� FRPELQDWLRQ� UXOHV� WKDQ� VLPSOH� $1'�UXOHV� DV

VKRZQ�KHUH�

+HQFH�� VHPDQWLF� QHWZRUNV� GHVFULEH� WKH� VWUXFWXUH� RI

VXERUGLQDWH�GRFXPHQWV��,I�D�XVHU�ZRXOG�OLNH�WR�LQYHVWL�

JDWH�� KH� HPSOR\V� VWUXFWXUDO� NQRZOHGJH�� GHSRVLWHG� LQ

WKH�QHWZRUN�� LQ�RUGHU� WR�PDNH�KLV� LQWHUURJDWLRQ�DYDLO�

DEOH�� 7KLV� PHDQV� WKDW� KH� VHOHFWV� IURP� WKH� LQWHUURJD�

WLRQV�RI�WKH�QHWZRUN��ZKLFK�ZRXOG�ILW� WKH� IRUPXODWLRQ

RI�KLV�TXHVWLRQ�

,I�D�XVHU�KLPVHOI�IRU�H[DPSOH�LV�LQWHUHVWHG�LQ�UHODWLRQDO

GDWD� EDVH� DGPLQLVWUDWLRQ�� KH� VHOHFWV� ERWK� RI� WKH� WZR

DSSURSULDWH�QRGHV�DQG�HGJH�DFFRPSOLVKLQJ� WKH�JHQHU�

DWHG�4XHU\�

7KH�DGYDQWDJH�RI�WKLV�WHFKQRORJ\�FHUWDLQO\�FRQVLVWV�RI

WKH�IDFW�WKDW�D�XVHU�HQFRXQWHUV�D�JUHDW�QXPEHU�RI�UHXV�

DEOH� LQWHUURJDWLRQV� DQG� WKDW� XVHUV�� KDYLQJ� RQO\� ORZ

UHVHDUFK�NQRZ�KRZ�DUH� DEOH� WR� LQYHVWLJDWH� FRQVLGHUD�

EO\�EHWWHU�ZLWK� VXFK� SUHSDUHG� VWUXFWXUHV� WKDQ�ZLWKRXW

LW�

7KH�PRVW�HVVHQWLDO�DGYDQWDJH��KRZHYHU�� LV� WKDW�D�KLJK

GHJUHH�RI�UHXVDELOLW\�ZLOO�EH�DFKLHYHG��6XSSRVLQJ�WKDW

D�XVHU�LQGHHG�LV�VHDUFKLQJ�IRU�DGPLQLVWUDWLRQ�KLQWV� IRU

UHODWLRQDO�GDWDEDVHV��)RU�WKLV�SXUSRVH��KH�ZLOO�FRPELQH

D�QRGH�FDOOHG�Ã5HODWLRQDO�'DWDEDVHV¶�DQG�Ã$GPLQLVWUD�

WLRQ
�YLD�WKH�FRUUHVSRQGLQJ�HGJH�EXW��KLV� LQYHVWLJDWLRQ

LV�QRW�VXFFHVVIXO�

7KHUHIRUH��KH�ZLOO� H[DPLQH� WKH� VHDUFK�VWULQJ�RI� ÃUHOD�

WLRQDO� GDWDEDVHV
� DQG� ZLOO� GHWHFW� WKDW� WKH� 0LFURVRIW

64/�VHUYHU�LV�QRW�FRQWDLQHG�ZLWKLQ�WKH�UHODWLRQDO�GDWD�

EDVH�OLVWLQJ��\HW��+H�WKHQ�ZLOO�DFFRPSOLVK�WKLV�VHDUFK�

VWULQJ� DFFRUGLQJO\� DQG�� LQ� IDFW��PLJKW� EH� DEOH� WR� ILQG

WKH�GHPDQGHG�GRFXPHQW�

0LQXWHV�ODWHU��D�GLIIHUHQW�XVHU�LV�VHDUFKLQJ�IRU�KLQWV�WR

RSWLPLVH�UHODWLRQDO�GDWD�EDVH�SHUIRUPDQFH�

7KLV�RQH�ZLOO�SLFN�XS�D�GLIIHUHQW�FRPELQDWLRQ�RI�QRGHV

DQG�HGJHV�DQG�ZLOO�FRPELQHÃUHODWLRQDO�GDWDEDVHV
�DQG�Ã

SHUIRUPDQFH
�� 7KH� LQWHUHVWLQJ� LVVXH� KHUHZLWK� LV�� WKDW

WKH� VHFRQG� HPSOR\HH� LV� DEOH� WR� UHIHU� WR� WKH� UHVHDUFK

NQRZOHGJH� RI� WKH� ILUVW� RQH� DV� DOVR� WKH� VHFRQG� LV� HP�

SOR\LQJ� WKH� H[WHQGHG� VHDUFK�VWULQJ� WKDW� FRQVLGHUV� WKH

0LFURVRIW�64/�VHUYHU�

%\� WKLV�H[DPSOH�� WKH�EDVLF� LGHD�RI� WHFKQRORJ\�FDQ�EH

VHHQ��EXW�RQ� WKH�RWKHU� KDQG� WKH� FRPELQDWLRQ�EHWZHHQ
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PRWLYDWLRQ�DQG�NQRZOHGJH��LV�VKRZQ�WRR���'XULQJ�KLV

WH[W� VWRUDJH� DFWLYLWLHV�� WKH� XVHU� LV� QRW� PRWLYDWHG� WR

LQWHJUDWH� WKH� QHZ�GDWDEDVH� Ã64/�VHUYHU
�� WKDW� SRVVL�

EO\� LV� FRQWDLQHG� LQ� KLV� WH[W�� LQWR� WKH� FDWFKZRUG� V\V�

WHP� DV� ZHOO�� ,Q� WKH� FDVH� RI� UHVHDUFK�� KRZHYHU�� WKLV

UHTXLUHG� PRWLYDWLRQ� LV� DYDLODEOH� DQG� H[DFWO\� WKLV

PRWLYDWLRQ�FDQ�EH�XVHG�

��3UDFWLFH�H[DPSOH

$W� DQ� ,7�GHSDUWPHQW� RI� D� ODUJH� LQVXUDQFH� FRPSDQ\�

VXSSO\LQJ� QHFHVVDU\� VHFXULW\� LV� D� QRQ�WULYLDO� SURE�

OHP�� ,W� LV� WUXH� WKDW� WKH� SUDFWLFH�UHOHYDQW� EDVLFV� RI

VDIHW\� WHFKQRORJ\� DUH� QRW� QHFHVVDULO\� GLIILFXOW� WR

OHDUQ�� 7KH� FRPSDQ\µV� LQWHUQDO� SUDFWLFH�� KRZHYHU�� LV

EULVWOHG� ZLWK� D� YDVW� TXDQWLW\� RI� GHWDLOV� WKDW� FDXVH

GLIILFXOWLHV��$W�WKH�DQQRXQFHPHQW�WLPH�IRU�D�QHZ�YLUXV

IRU� VSHFLILF� RSHUDWLQJ� V\VWHPV�� LQ� D� YHU\� ODUJH� HQWHU�

SULVH�LW�LV�DOUHDG\�GLIILFXOW�HQRXJK�WR�ILQG��ZKHWKHU�DQG

ZKHUH�D�VSHFLILF�RSHUDWLQJ�V\VWHP�LV�XVHG�DW�DOO��'HIL�

QLWHO\� LW� EHFRPHV�PXFK�PRUH� GLIILFXOW� LI� OHJDO� QRUPV

FKDQJH� RU� QHZ� KDFNHU� WHFKQRORJLHV� DUH� UHSRUWHG�

7KHUHIRUH�� LW� LV� HVVHQWLDO� WR� GHWHUPLQH� WKH� H[WHQW� RI

GDQJHU�IRU�RQH¶V�RZQ�GDWD�SURFHVVLQJ�GLYLVLRQ�

(YHQ�EURDG�,7�XVHUV�UDUHO\�KDYH�PRUH�WKDQ�RQH�VDIHW\

DJHQW�ZKR�ZRXOG�EH�DEOH�WR�WXUQ������WR�WKLV�VXEMHFW�

$V�WKLV�HPSOR\HH�RI�FRXUVH�LV�QRW�DEOH�WR�FRQWURO�QHL�

WKHU� WKH� FRPSOHWH� LQIUDVWUXFWXUH� QRU� WKH� DSSOLHG� WHFK�

QRORJLHV� DQG� WKH� H[LVWLQJ� OHJDO� UHJXODWLRQV� WRWDOO\�� KH

LV�DOZD\V�GHSHQGHG�RQ� WKH� VXSSRUW� RI� WKH�GLVFLSOLQHV�

7KHVH� DJDLQ� GR� QRW� KDYH� HQRXJK� WLPH� WR� GHGLFDWH

WKHPVHOYHV

3URWHFWLRQ
SRVVLELOLW\�YLD

3UREOHP
VROXWLRQ�E\

1HZV&DVWHU�IRU�0U��0UV��0V��0LVV

'DQJHU ,QVWDOODWLRQ

6HFXULW\�FRQFHSW

6ROXWLRQ

.QRZQ�ULVNV

$FFHVV�UHVWULFWLRQ

$WWDFN�UHFRJQLWLRQ

$XWKRULVDWLRQ

7HFKQLFDO�VROXWLRQ

0HWKRGLFDO�VROXWLRQ

+DUGZDUH

6HUYHU

1HWZRUN

&OLHQW

6RIWZDUH

2SHUDWLQJ�V\VWHPV

0LGGOHZDUH

6WDQGDUGVRIWZDUH

LV�D

LV�D

UHIHUV�WR

FRQVLVWV�RI

SURWHFWV

LV��UHSRUWHG�WR

LV�D�VROXWLRQ
IRU

LV�D

LV�DKDV

FRQVLVWV�RI

)LJ�����6HPDQWLF�QHWZRUN�µ6HFXULW\¶
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)LJ����6HPDQWLF�1HWZRUN�LQ�9DOXH%DVH

ZKROO\� WR� WKLV� VXEMHFW� DORQH� DQG� WKHUHIRUH�� WKH\� DUH

RIWHQ�RQO\�DYDLODEOH�DIWHU�D�FHUWDLQ�GHOD\�IRU�LQIRUPD�

WLRQ��([HPSODU\��WKH�SURFHVV�RI�GHWHUPLQLQJ�D�VSHFLDO

ULVN�ZLOO�EH�DFFRPSOLVKHG� LQ�D�ZD\� WKDW� WKH� ,7�PDQ�

DJHU�IRU�LQVWDQFH�IRXQG�DQ�DUWLFOH�GHVFULELQJ�DQ�DWWDFN

XSRQ� WKH� &,$� KRPH� SDJH�� DGGLQJ� 0LFNH\� 0RXVH¶

HDUV� WR� WKLV� VLWH�� 1DWXUDOO\�� KH� LPPHGLDWHO\� ZLOO� DVN

KLV� VDIHW\� DJHQW� ZKHWKHU� VRPHWKLQJ� OLNH� WKLV� FRXOG

KDSSHQ� LQ� KLV� RZQ� FRPSDQ\� DV� ZHOO�� $V� KH� LV� QRW

IDPLOLDU�ZLWK�VRPHWKLQJ�RI�WKDW�NLQG��WKH�DJHQW�KDV�WR
FRQWDFW�WKH�H[SHUWV�

)LJ�����1RGH�µGDQJHU¶�DV�IXOO�WH[W�VHDUFK�VWULQJ
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)LJ�����(GJH�EHWZHHQ�µPHWKRGLFDO�VROXWLRQ¶�DQG�µQHWZRUN¶

$W�D�ILUVW�VWHS��LW�LV�QRW�VLPSOH�WR�ILQG�RXW�ZKR�LV�ZHOO

YHUVHG� LQ� WKLV� DUHD�� ,QGHHG�� DW� ILUVW�� KH� ZLOO� DVN� WKH

FROOHDJXHV� ZKR� SURYLGHG� WKH� RZQ� KRPH� SDJH�� EXW

WKHVH� LQIRUP�KLP� WKDW� WKH� ILUHZDOO� DGPLQLVWUDWRUV� DUH

UHVSRQVLEOH� IRU� WKH� VDIHW\� RI� VXFK� DWWDFNV�� 7KHVH� LQ

WXUQ� UHSRUW� WR� KLP� WKDW� VDIHW\� LQ� WKLV� VHQVH�PLJKW� EH

LQGHHG�D�WDVN�RI�WKH�ILUHZDOO��+RZHYHU��LQ�WKH�UHSRUWHG

FDVH�LW�ZRXOG�EH�OLNHO\�WKDW�WKH�DXWKRULVDWLRQ�VWUXFWXUH

DQG� WKH�JHQHUDO� DGPLQLVWUDWLRQ�RQ� WKH� ,QWHUQHW� VHUYHU

FRXOG�KDYH�EHHQ�WKH�SUREOHP��+HQFH��DJDLQ�KH�ZLOO�EH

ZLWK�WKH�FROOHDJXHV�ZKR�ORRN�DIWHU�WKH�KRPH�SDJH�

+DYLQJ� WKLV� LQIRUPDWLRQ�� WKH� ODWWHU� ZLOO� VHQG� KLP

IXUWKHU� WR� WKH� V\VWHP� DGPLQLVWUDWLRQ� RI� WKH� VHUYHUV

)LJ�����6HOHFWHG�VHDUFK�LQTXLULHV
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)LJ�����6HDUFK�UHVXOW�ZLWK�VXPPDU\

ZKR� WDNH� FDUH� IRU� WKH� RSHUDWLQJ� V\VWHP� WKHUH�� 3RVVL�

EO\��KH�PD\�ILQG�D�FRPSHWHQW�FRQWDFW�SHUVRQ�WKHUH�

$� TXLWH� UHDOLVWLF� VFHQDULR�� ,Q� DGGLWLRQ�� IRUPXODWLQJ

WKLV� NLQG� RI� TXHVWLRQV� ZLOO� RFFXU� UHSHDWHGO\� HYHU\

WKUHH�WR�VL[�PRQWKV�DQG�KDYH�WR�EH�DQVZHUHG�ODERULRXV

DJDLQ�� DV� QRERG\� DQ\PRUH�ZLOO� EH� DEOH� WR� UHPHPEHU

SUREOHPV� WKDW� DOUHDG\� KDYH� EHHQ� VROYHG� GXH� WR� WKH

JUHDW� QXPEHU�RI� FDVHV��7KHUHIRUH�� LW� LV� UHDVRQDEOH� WR

FUHDWH�IHDVLELOLW\�ZLWK�UHFRXUVH�WR�D�GRFXPHQW�EDVH�LQ

RUGHU� WR� H[DPLQH� SUREOHPV� DQG� ULVNV�� ZKLFK� DOUHDG\

KDYH� EHHQ� VROYHG� DQG� QRZ� FDQ� EH� UHOLHYHG� IURP

MXGJLQJ�HYDOXDWHG�ULVNV�RQFH�DJDLQ�

)RU�WKLV�SXUSRVH��D�VHPDQWLF�PRGHO�KDV�EHHQ�SURYLGHG

E\�XV�ZKLFK�URXJKO\�UHSUHVHQWV�WKH�FRQQHFWLRQV�RI�WKH

VHFXULW\�PDQDJHPHQW��ILJ�����

�7KHVH� VHFWLRQV� DUH�GHVFHQGHG� IURP� D� GHPRQVWUDWLRQ

SURMHFW�DQG��WKHUHIRUH��DUH�QRW�FRPSOHWH��1HYHUWKHOHVV

WR�WKH�DXWKRU¶V�RSLQLRQ� LW�ZLOO�VDWLVI\� WKH�SXUSRVH�IRU

VXSSO\LQJ�WKH�SULQFLSOH��

7KH� QHWZRUN� GHSLFWHG� KHUH� LV� UHSUHVHQWHG� WKURXJK
9DOXH%DVH� E\� VHYHUDO� KLHUDUFK\� WUHHV� ZLWKLQ
9DOXH%DVH� GXH� WR� WKH� XVHULQWHUIDFH�IXQFWLRQV
DYDLODEOH�LQ�/RWXV�1RWHV�EXW�DOVR�IROORZLQJ�WKH�XVHU
V
EHKDYLRXU���ILJ�����

6HPDQWLF� QHWZRUN� QRGHV� DUH� UHSUHVHQWHG� DV

GRFXPHQWV� �L�H�� ³'DQJHU´� RU� ´1HWZRUN´�� DQG� WKH

KLHUDUFK\� LV� UHDOLVHG� E\� SXWWLQJ� WKH� GRFXPHQWV� LQ

/RWXV�1RWHV� IROGHUV�RQ�VHYHUDO� OHYHOV��1RGHV� �ILJ����

FRQVLVW� RI� WKH� QRGH�QDPH� �µ7LWHO¶�� ZKLFK� JLYHV� WKH

QRGH� D� VHPDQWLF� PHDQLQJ� DQG� D� IXOWH[W�VHDUFKVWULQJ

�³6XFKEHJULII´�� ³
´DQG� ³"´� DUH�ZLOGFDUGV�� ³_´� PHDQV

ORJLFDO�25��

1RGHV� �VHDUFK� LQTXLULHV�� DUH� FRQQHFWHG� YLD� HGJHV�
ZKLFK� UHSUHVHQW� FRPELQDWLRQ� UXOHV� DQG� UHODWLRQVKLS
UHVSHFWLYHO\��ILJ�����

,Q� 9DOXH%DVH�� WKHVH� HGJHV� DUH� UHDOLVHG� XVLQJ� /RWXV
1RWHV� 'RFXPHQWV� DV� ZHOO�� 7KHVH� HGJHV� FRQVLVW� RI
WKHLU� RZQ� QDPH� �³7LWHO´��� WKH� FRPELQDWLRQ� UXOH
�³9HUNQ�SIXQJVDUW´��ZKLFK� FRXOG�EH� ³8QG´� �/RJLFDO
$1'���³2GHU´��/RJLFDO�25��XQG�³LVW�HLQ´��,V�$���DQG
GRFXPHQW� OLQNV� WR� WKH� PHQWLRQHG� GRFXPHQWV� ZKLFK
DUH� FRQQHFWHG� E\� WKLV� HGJH� �L�H�� ³0HWKRGLFDO� 6ROX�
WLRQ´�DQG�³1HWZRUN´��

7R�UHVHDUFK�WKH�GDWDEDVH�� WKH�XVHU�KDV� WR�SLFN�XS� WKH
VHFWLRQ�RI�WKH�QHWZRUN��WKDW� LV�UHOHYDQW� IRU�LQGLYLGXDO
TXHVWLRQ�IRUPLQJ�

7R�VHDUFK�DOO�GRFXPHQWV�ZLWK�LQIRUPDWLRQ�DERXW�GDQ�
JHU� �LQ�D� VHFXULW\�PDQDJHPHQW� VHQVH��� WKH�XVHU�SLFNV
XS�WKH�QRGH�µGDQJHU¶�

7R�VHDUFK� LQIRUPDWLRQ�DERXW�GDQJHU� LQ�QHWZRUNV�� WKH
XVHU�FDQ�SLFN�XS� WKH�QRGHV� ³GDQJHU´� DQG� ³QHWZRUN´�
7R�GHILQH�DQ�H[SOLFLW� FRPELQDWLRQ�UXOH�� LW�ZDV�SRVVL�
EOH�WR�VHOHFW�DQ�HGJH��,I�QR�HGJH�LV�GHILQHG��D�GHIDXOW�
UXOH�ZDV�XVHG�
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/HW�XV�PDNH�DQ�H[DPSOH��,I�DQ�HPSOR\HH�UHDGV�LQ�WKH
QHZVSDSHU�WKDW�0LFURVRIW�RSHUDWLQJ�V\VWHPV�FDQ�RQO\
EH�XVHG�LQ�D�QHWZRUN�E\�WDNLQJ�D�KLJK�ULVN��KH�ZRXOG
WU\� WR� ILQG� DOO� WKH� UHOHYDQW� LQIRUPDWLRQ� DERXW� 06�
RSHUDWLQJ� V\VWHPV� DQG� VHFXULW\�SUREOHPV�� +H� KRZ�
HYHU� ZDQWV� WR� GR� HYHU\WKLQJ� ZKLFK� LV� QHFHVVDU\� WR
RSWLPLVH� WKH� QHWZRUN�� WKHUHIRU� KH� LV� LQWHUHVWHG� LQ
SRVVLEOH�VROXWLRQV�

6R� WKH�QRGH�06�RSHUDWLQJ� V\VWHPV�� QHWZRUN�� WHFKQL�
FDO�DQG�PHWKRGLFDO�VROXWLRQV�DQG�WKH�DGGLWLRQDO�HGJHV
ZKHUH�SLFNHG�XS��ILJ�����

����)RUPHU�([SHULHQFHV

)RUPHU� H[SHULHQFHV� VKRZ� WKDW� H[SHFWDWLRQV� OLQNHG
ZLWK�WKLV�WHFKQRORJ\�ZLOO�FRPH�WUXH�LQ�IDFW��$W�OHDVW�LQ
VPDOOHU� JURXSV� RI� DERXW� ��� WR� ��� SHRSOH� VHDUFK
LQTXLULHV� ZLOO� GHYHORS� IXUWKHU� PRUH� YLD� WKH� UHVHDUFK
DFWLYLW\�� $FWXDOO\�� WKH� SUREDELOLW\� WR� ILQG� GRFXPHQWV
LQFUHDVHV� VXEMHFWLYHO\� ±� VXEVWDQWLDO� WHVWV� KDYH� \HW� WR
FRPH�

7KH� ZLOOLQJQHVV� RI� WKH� XVHUV� WR� SURYLGH� DQ� HIILFLHQW
VHDUFK�LQTXLU\�LQFUHDVHV�SHUFHSWLEO\�DV�WKH�UHXVDELOLW\
EHFRPHV�FOHDU�WR�WKHP�YHU\�TXLFNO\

��)XUWKHU�GHYHORSPHQWV

1RZDGD\V� V\VWHP� LV� QRW� D� YHU\� KLJK� VRSKLVWLFDWHG
RQH�� EXW� GXH� WR� RXU� RSLQLRQ� WKH� V\VWHP� XVHV� YHU\
LQWHUHVWLQJ�EDVLF�LGHDV�

�� WKH� UHSUHVHQWDWLRQ� RI� WKH� VWUXFWXUH� RI� WKH
GRFXPHQWV�YLD�D�VHPDQWLF�QHWZRUN

�� DQG� WKH� ELQGLQJ� RI� WKLV� QHWZRUN� ZLWK� WKH
GRFXPHQWV�YLD�D�IXOOWH[W�VHDUFKVWULQJ�

7KH� FRPELQDWLRQ� RI� WKDW� WZR� LGHDV� UHSUHVHQWV� DQ
XWPRVW�SRZHUIXO�EDVH�

,W�JLYHV�XV�WKH�DELOLW\�WR�XVH�NQRZOHGJH�LQ�WKH�QHWZRUN
LQ�RUGHU�WR�LQWHUSUHW� WKH�GRFXPHQWV�DV�\RX�FDQ�VHH�LQ
ILJ����

,Q� WKLV� H[DPSOH� ZH� DUH� XVLQJ� NQRZOHGJH� LQ� WKH
QHWZRUN� LQ�RUGHU� WR�JHQHUDWH� VPDOO� VXPPDULHV�RI� WKH
GRFXPHQW¶V�FRQWHQW�

7KLV�IXQFWLRQDOLW\�KDV�DOUHDG\�EHHQ�UHDOLVHG�DV�D�SUR�
WRW\SH� DQG� ZLOO� EHFRPH� JHQHUDOO\� DYDLODEOH� E\� WKH
QH[W�UHOHDVH�

$� VXEVHTXHQW� GHYHORSPHQW� VWHS� FRQVLVWV� RI� WKH� IDFW
WKDW�ZH�DXWRPDWLFDOO\�LPSURYH�WKH�VHPDQWLF�VWUXFWXUH
QHWZRUN�GXH�WR�LQIRUPDWLRQ�FRQWDLQHG�LQ�WKH�VHPDQWLF

QHWZRUN� DQG� VWDWLVWLFDO� GDWD� RQ� WKH� RFFXUUHQFH� RI
VSHFLILF�FDWFKZRUGV�

6XSSRVLQJ� WKDW� WKH� IROORZLQJ� QHWZRUN� FRQVWUXFWLRQ
�ILJ�����H[LVWV�

'DWDEDVH

2UDFOH'%�

LV�D LV�D

)LJ�����([DPSOH�IRU�D�IXUWKHU�VHPDQWLF�QHWZRUN�GH�
YHORSPHQW

$FFRUGLQJ�WR�WKH�DERYH�PHQWLRQHG�ILJXUH��WKH�V\VWHP

VKRXOG� IRUPXODWH� WKH� IROORZLQJ� SURSRVLWLRQ� DIWHU

KDYLQJ�ORFDWHG�WKH�WHUP�µ6\EDVH¶�

³6\EDVH�LV�D�GDWDEDVH´

��)LQDO�ZRUG

7R�RXU�RSLQLRQ��FROODERUDWLYH�RI�VWUXFWXUDO�NQRZOHGJH

GHYHORSPHQW�LV�D�IXWXUH�WHFKQRORJ\��/LPLWHG�FRQWHP�

SRUDU\� V\VWHPV� DELOLW\� WR� LGHQWLI\� FRQQHFWLRQV� DQG

VLPLODULWLHV� PDNHV� WKH� KXPDQ� EHLQJ� QHFHVVDU\� DV� DQ

HVVHQWLDO� HOHPHQW�� 2Q� WKH� FRQWUDU\�� WKH� PDFKLQH� LV

DEOH�WR�RIIHU�D�SURYLVLRQ�RI�D�VWUXFWXUH��ZKLFK�DOORZV

LQGLYLGXDOV�WR�FRRSHUDWH�DOVR�RQ�WKH�VWUXFWXUDO�NQRZO�

HGJH� OHYHO�� )XUWKHU�� XVH� RI� PRWLYDWLRQ� E\� V\VWHP

IXQFWLRQDOLW\�ZLOO�EH�DGGHG�

7KLV� UHSRUW� UHSUHVHQWV� RQO\� DQ� H[DPSOH� RI� WKH� EDVLF

LGHD�� QHYHUWKHOHVV�� LW� DOVR� VKRZV� WKH� HYROXWLRQDO� SR�

WHQWLDOV� RI� WKLV� WHFKQRORJ\� LI� LW� LV� WDNHQ� DV� DQ� LQGH�

SHQGHQW�HOHPHQW�

5HIHUHQFHV

>5HLQ��@� (�� 5HLQJROG�� )DFLQJ� WKH� µ1HZ� DQG� '\�
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