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:KLOH� VXFFHVVIXO� NQRZOHGJH� PDQDJHPHQW� GHSHQGV� RQ
QXPHURXV� RUJDQL]DWLRQDO� DQG� SV\FKRORJLFDO� DVSHFWV�� WKH
HIIHFWLYH� GRFXPHQWDWLRQ�� GLVVHPLQDWLRQ� DQG� XWLOL]DWLRQ� RI
NQRZOHGJH�UHFRPPHQGV� WKH� LQWURGXFWLRQ�RI�FRPSXWHUL]HG
V\VWHPV�WR�PDQDJH�NQRZOHGJH��7KH�GHVLJQ�RI�VXFK�D�V\VWHP
UHTXLUHV�D�QRWLRQ�RI�NQRZOHGJH�WKDW�DOORZV�WR�GLVWLQJXLVK�LW
IURP�LQIRUPDWLRQ�DV�LW�LV�KDQGOHG�E\�WUDGLWLRQDO�LQIRUPDWLRQ
V\VWHPV��,Q�WKLV�SDSHU��D�SUDJPDWLF�QRWLRQ�RI�NQRZOHGJH�LV
VXJJHVWHG��2Q�WKH�RQH�KDQG��LW�LV�LQVSLUHG�E\�VRPH�FKDUDF�
WHULVWLFV�RI�NQRZOHGJH�VWUHVVHG�LQ�SKLORVRSK\��2Q�WKH�RWKHU
KDQG��LW�UHIOHFWV�LGHDV�DERXW�NQRZOHGJH�DV�D�FRUSRUDWH�DVVHW
DQG� DV� VXEMHFW� RI� RUJDQL]DWLRQDO� OHDUQLQJ�� $JDLQVW� WKLV
EDFNJURXQG�� D� QXPEHU� RI� UHTXLUHPHQWV�ZKLFK� VKRXOG� EH
IXOILOOHG� E\� D� V\VWHP� WKDW� PDQDJHV� NQRZOHGJH� DUH� GH�
YHORSHG��7KH\�UHVXOW�LQ�VXJJHVWLRQV�IRU�WKH�FRQWHQW�DV�ZHOO
DV�IRU�WKH�DUFKLWHFWXUH�RI�D�.QRZOHGJH�0DQDJHPHQW�6\VWHP
�.06���'LIIHUHQW�IURP�RUJDQL]DWLRQDO�PHPRU\�V\VWHPV��WKH
SURSRVHG�.06�IHDWXUHV�D�KLJK�OHYHO�RI� IRUPDO�VHPDQWLFV�
'LIIHUHQW�IURP�H[SHUW�V\VWHPV�RU�GHFLVLRQ�VXSSRUW�V\VWHPV�
D�.06�GRHV�QRW�RQO\�KHOS�ZLWK�LQGLYLGXDO�SUREOHP�VROYLQJ�
,Q�DGGLWLRQ�WR�WKDW��LW�SURYLGHV�D�PHGLXP�WR�IRVWHU�GLVFRXU�
VHV�EHWZHHQ�SHRSOH�ZLWK�GLIIHUHQW�SHUVSHFWLYHV��%RWK��FRQ�
WHQW�DQG�DUFKLWHFWXUH��DUH�LQVSLUHG�E\� ODQJXDJHV� WKDW�DUH
SDUW�RI�D�PHWKRG�IRU�HQWHUSULVH�PRGHOOLQJ��7R�JLYH�DQ�LGHD
RI�WKH�FRQWHQW�D�.06�SURYLGHV��VRPH�RI�LWV�YDULRXV�YLHZV
DUH�LOOXVWUDWHG�IURP�D�XVHU¶V�SHUVSHFWLYH��$IWHU�WKDW��WKH�RE�
MHFW�RULHQWHG�VRIWZDUH�DUFKLWHFWXUH�LV�GHVFULEHG�LQ�PRUH�GH�
WDLO�E\�YDULRXV�H[FHUSWV�IURP�REMHFW�PRGHOV�RQ�GLIIHUHQW�OH�
YHOV�RI�DEVWUDFWLRQ��,W�HPSKDVL]HV�WKH�UHXVH�RI�H[LVWLQJ��VWDWH
RI� WKH� DUW� NQRZOHGJH� DQG� DOORZV� IRU� LQGLYLGXDO� UHYLVLRQV
DQG�HQKDQFHPHQWV�DV�ZHOO��7KH�DUFKLWHFWXUH�DOVR�LQFOXGHV
DQ�LQWHUIDFH�OHYHO�OD\HU�WKDW�KHOSV�ZLWK�WKH�VHPDQWLF�LQWH�
JUDWLRQ�RI�.06�DQG�WUDGLWLRQDO�,6��%RWK��FRQWHQW�DQG�DUFKL�
WHFWXUH�RI�WKH�VXJJHVWHG�.06�DUH�RQH�RXW�RI�PDQ\�SRVVLEOH
VROXWLRQV��)RU�WKLV�UHDVRQ��ZH�ZLOO�DOVR�EULHIO\�GLVFXVV�WKH
SLYRWDO� FKDOOHQJHV� WKDW� KDYH� WR� EH� IDFHG� E\� UHVHDUFK� LQ
NQRZOHGJH�PDQDJHPHQW�LI�LW�LQFOXGHV�WKH�GHVLJQ�RI�VSHFLD�
OL]HG�VRIWZDUH�V\VWHPV�

�� ,QWURGXFWLRQ

.QRZOHGJH�PDQDJHPHQW�DLPV�DW�FRQFHSWV�DQG�WKHRULHV
WKDW�KHOS�WR�JHQHUDWH��RUJDQL]H�DQG�OHYHUDJH�NQRZOHGJH�LQ
VRFLDO�VHWWLQJV��7KDW�UHFRPPHQGV�WR�IRFXV�UHVHDUFK�LQ�JHQ�
HUDO� RQ� FRJQLWLYH�� VRFLDO�� FXOWXUDO� DQG� RUJDQL]DWLRQDO
DVSHFWV��,Q�SDUWLFXODU��WKLV�LQFOXGHV�SURFHVVHV�RI��RUJDQL]D�
WLRQDO� OHDUQLQJ�� �[6], [19], [27])��RUJDQL]DWLRQDO�PHDVXUHV
WR�SURPRWH�WKH�H[FKDQJH�RI�NQRZOHGJH��IRU�LQVWDQFH��[20])�
LQFHQWLYHV�IRU�WKH�DFTXLVLWLRQ��GRFXPHQWDWLRQ�DQG�GLVVHPL�
QDWLRQ�RI�NQRZOHGJH�DV�ZHOO�DV�WKH�UHFRQVWUXFWLRQ�RI�VSH�
FLILF� NQRZOHGJH� GRPDLQV� WKURXJK� �RQWRORJLHV�� [13]�� ,Q
DGGLWLRQ� WR� VRFLDO�DQG�SV\FKRORJLFDO� DVSHFWV�� LQIRUPDWLRQ
WHFKQRORJ\���LI�DSSOLHG�LQ�D�VHQVLWLYH�ZD\���FDQ�EH�D�YHU\
HIIHFWLYH� GULYHU� RI� VXFFHVVIXO� NQRZOHGJH� PDQDJHPHQW�
7KH� PDQDJHPHQW� RI� NQRZOHGJH� E\� VSHFLDOL]HG� VRIWZDUH
LPSURYHV� DYDLODELOLW\�� RIIHUV�PHDVXUHV� WR� DGDSW� WKH�PRGH
RI�DFFHVV� WR�NQRZOHGJH�DQG�LWV�SUHVHQWDWLRQ� WR�LQGLYLGXDO
SUHIHUHQFHV�DQG�DOORZV�WR�GHSOR\�VSHFLDOL]HG�VRIWZDUH�WKDW
RSHUDWHV�RQ�GLJLWL]HG�NQRZOHGJH��7R�JLYH�D�IHZ�H[DPSOHV
IRU� IXQFWLRQV� WKDW� FRXOG� EH� SHUIRUPHG� E\� VRIWZDUH�
UHWULHYDO��GHFLVLRQ�VXSSRUW��VLPXODWLRQ��WHDFKLQJ�

'HVSLWH� WKH�REYLRXV� UHOHYDQFH�RI� LQIRUPDWLRQ� WHFKQRO�
RJ\�IRU�NQRZOHGJH�PDQDJHPHQW��WKHUH�KDV�EHHQ�RQO\�OLWWOH
ZRUN� RQ� WKH� GHVLJQ� RI� VRIWZDUH� IRU� NQRZOHGJH�PDQDJH�
PHQW��7KH� WHUP��RUJDQL]DWLRQDO�PHPRU\��KDV�EHHQ� LQWUR�
GXFHG�IRU�D�FDWHJRU\�RI�LQIRUPDWLRQ�V\VWHPV�WKDW�VHUYH�WR
UHSUHVHQW�NQRZOHGJH�WKDW�LV�VXEMHFW�DQG�UHVXOW�RI�RUJDQL]D�
WLRQDO�OHDUQLQJ��+RZHYHU��XVXDOO\�WKH�GHVFULSWLRQV�RI�RUJD�
QL]DWLRQDO� PHPRU\� V\VWHPV� UHPDLQ� RQ� D� YDJXH� OHYHO� RU
WKH\�DUH�HVVHQWLDOO\�FKDUDFWHUL]HG�DV�K\SHUWH[W�RU�K\SHUPH�
GLD�V\VWHPV (for instance: [7]). On the other hand, there are
numerous systems that deal with the representation and
application of knowledge. To name a few: decision sup-
port systems (DSS), management information systems,
expert systems (XPS). Assuming that it makes sense to
define a type of software that we could call knowledge
management system (KMS), we have to face a number of
questions:
� :KDW�DUH�WKH�VSHFLILF�FKDUDFWHULVWLFV�RI�NQRZOHGJH�FRP�

SDUHG�WR�LQIRUPDWLRQ�RU�GDWD"
� :KDW�LV�WKH�GLIIHUHQFH�EHWZHHQ�LQIRUPDWLRQ�V\VWHPV�LQ

JHQHUDO�DQG�.06"

0XOWL�3HUVSHFWLYH�(QWHUSULVH�0RGHOV�DV�D�&RQFHSWXDO�)RXQGDWLRQ�IRU
.QRZOHGJH�0DQDJHPHQW

8OULFK�)UDQN

8QLYHUVLWlW�.REOHQ]�/DQGDX
5KHLQDX����'�������.REOHQ]��*HUPDQ\
�(�PDLO��XOULFK�IUDQN#XQL�NREOHQ]�GH



� :KDW� LV� WKH� GLIIHUHQFH� EHWZHHQ�.06�DQG� VSHFLDOLVHG
V\VWHPV� OLNH� RUJDQLVDWLRQDO� PHPRU\� V\VWHPV�� NQRZO�
HGJH�EDVHG�V\VWHPV�HWF�"

� $UH�WKHUH�DQ\�JHQHUDO�UHTXLUHPHQWV��D�.06�VKRXOG�IXO�
ILO"

� ,V�LW�SRVVLEOH�WR�SURYLGH�D�.06�ZLWK�D�JHQHULF�ERG\�RI
NQRZOHGJH�WKDW�FDQ�EH�XVHG�LQ��DOPRVW��DQ\�FRPSDQ\"
7KH� DQVZHUV� WKDW� DUH� GHYHORSHG� LQ� WKLV� SDSHU� VXJJHVW

WKDW� WKHUH� DUH� VXEVWDQWLDO� VLPLODULWLHV� EHWZHHQ� NQRZOHGJH
PDQDJHPHQW� V\VWHPV� DQG� FRQFHSWXDO� HQWHUSULVH� PRGHOV�
$JDLQVW�WKLV�EDFNJURXQG��ZH�ZLOO�SURSRVH�DQ�DUFKLWHFWXUH
RI�D�PXOWL�SHUVSHFWLYH�.06�DV�ZHOO�DV�LWV�JHQHULF�FRQWHQW
WKDW�FDQ�EH�DSSOLHG�WR�DQG�UHILQHG�IRU�D�ZLGH�UDQJH�RI�FRP�
SDQLHV�� %RWK�� FRQWHQW� DQG� DUFKLWHFWXUH�� DUH� LQVSLUHG� E\� D
PHWKRG� IRU�HQWHUSULVH�PRGHOOLQJ� WKDW�KDV�EHHQ�GHYHORSHG
GXULQJ�D�SHULRG�RI�VHYHUDO�\HDUV��>�@��>�@���7KH�DUFKLWHFWXUH
LV�LOOXVWUDWHG�LQ�PRUH�GHWDLO�E\�YDULRXV�H[FHUSWV�IURP�REMHFW
PRGHOV�RQ�GLIIHUHQW�OHYHOV�RI�DEVWUDFWLRQ��,W�HPSKDVL]HV�WKH
UHXVH�RI�H[LVWLQJ��VWDWH�RI�WKH�DUW�NQRZOHGJH�DQG�DOORZV�IRU
LQGLYLGXDO�UHYLVLRQV�DQG�HQKDQFHPHQWV�DV�ZHOO��,Q�WKH�ORQJ
UXQ��LW�LV�QRW�GHVLUDEOH�WR�UHJDUG�D�.06�DV�DQ�LVRODWHG�V\V�
WHP��7KHUHIRUH��ZH�ZLOO�RXWOLQH�KRZ�WR�LQWHJUDWH�.06�ZLWK
H[LVWLQJ�LQIRUPDWLRQ�V\VWHPV��:H�ZLOO�DOVR�EULHIO\�GLVFXVV
WKH� FKDQFHV� DQG� SLWIDOOV� WR� EH� H[SHFWHG� IURP�.06V� WKDW
EHFRPH�D�YLWDO�SDUW�RI�FRUSRUDWH�NQRZOHGJH�PDQDJHPHQW��
LQ�WHUPV�RI�NQRZOHGJH�FUHDWLRQ�DQG�YDOLGDWLRQ�

�� 6XEMHFW�DQG�5HSUHVHQWDWLRQ�RI�.QRZOHGJH

$Q\�DWWHPSW�WR�GHILQH�WKH�WHUP�NQRZOHGJH�KDV�WR�IDFH�D
GLOHPPD��2Q� WKH� RQH� KDQG�� NQRZOHGJH� �� ERWK� DV� SDUW� RI
FROORTXLDO�DQG�VFLHQWLILF�ODQJXDJH���VHHPV�WR�EH�D�VHOI�HYL�
GHQW�WHUP�ZLWK�QR�QHHG�IRU�IXUWKHU�H[SODQDWLRQ��1HYHUWKH�
OHVV�\RX�FDQ�ILQG�PDQ\�GHYLDWLQJ�GHILQLWLRQV�RI�NQRZOHGJH�
7KDW�PDNHV�LW�SUREDEO\�LPSRVVLEOH�WR�ILQG�D�GHILQLWLRQ�WKDW
LV�FRPSDWLEOH�ZLWK�PRVW�H[LVWLQJ�QRWLRQV�RI�NQRZOHGJH��2Q
WKH�RWKHU�KDQG��NQRZOHGJH�UHSUHVHQWV�D�SKHQRPHQRQ�WKDW�LV
YHU\�GLIILFXOW� WR� UHIOHFW� XSRQ��:KLOH�ZH�FDQ� VSHDN� DERXW
NQRZOHGJH��DQ\� LQVLJKW� WR�NQRZOHGJH�FDQ�EH� UHJDUGHG�DV
NQRZOHGJH�LWVHOI��6LPLODU�WR�ODQJXDJH�ZH�FDQ�GLIIHUHQWLDWH
EHWZHHQ� NQRZOHGJH� DQG� NQRZOHGJH� DERXW� NQRZOHGJH
�PHWD�NQRZOHGJH���%XW�DOWKRXJK�ZH�FDQ�GR�WKDW�RYHU�PDQ\
OHYHOV��LQ� WKH�HQG�ZH�FDQQRW�DYRLG�D�UHJUHVVXP�DG�LQILQL�
WXP��)RU�WKHVH�UHDVRQV��LW�VHHPV�WR�EH�D�IUXVWUDWLQJ�HQGHDY�
RXU�WR�GHYHORS�D�FRPSUHKHQVLYH�GHILQLWLRQ�RI�NQRZOHGJH�
)RUWXQDWHO\��VXFK�D�GHILQLWLRQ�LV�QRW�QHFHVVDU\�IRU�RXU�SXU�
SRVH��:H�PDLQO\� QHHG� D� SUDJPDWLF� LPDJH� RI� NQRZOHGJH
WKDW� LV�VXLWHG� WR�GLIIHUHQWLDWH�.06�IURP�WUDGLWLRQDO� LQIRU�
PDWLRQ�V\VWHPV�

$W�WKH�VDPH�WLPH��LW�LV�QRW�VDWLVIDFWRU\�WR�VLPSO\�UHIHU�WR
WKH�FROORTXLDO�PHDQLQJ�RI�NQRZOHGJH��,Q�WKLV�FDVH��SURSRV�
LQJ�NQRZOHGJH�PDQDJHPHQW�V\VWHPV�ZRXOG�PHDQ�WR�LQWUR�
GXFH�MXVW�DQRWKHU�ODEHO�WKDW�EHQHILWV�IURP�WKH�P\VWLILFDWLRQ
RI�DQ�LPSUHVVLYH�WHUP��+RZHYHU��EHFDXVH�RI�WKH�GHHS�FRP�
SOH[LW\�RI�WKH�WHUP��ZH�ZLOO�QRW�VXJJHVW�\HW�DQRWKHU�GHILQL�
WLRQ� RI� NQRZOHGJH�� ,QVWHDG� ZH� ZLOO� IRFXV� RQ� DVSHFWV� RI
NQRZOHGJH� WKDW� DUH� UHOHYDQW� IRU� LWV� PDQDJHPHQW� E\
PDFKLQHV�DQG�WKDW�DUH�VXLWHG�WR�GHGXFW�HVVHQWLDO�IHDWXUHV�RI

V\VWHPV�ZH�FRXOG�FDOO�NQRZOHGJH�PDQDJHPHQW�V\VWHPV�

��� .QRZOHGJH�DQG�,QIRUPDWLRQ��$�3UHOLPL�
QDU\��3UDJPDWLF�'LIIHUHQWLDWLRQ

,Q�SKLORVRSK\��NQRZOHGJH�LV�HVVHQWLDOO\�UHODWHG�WR�FRJ�
QLWLRQ��LQWHOOHFWXDO�GLVFRYHU\��H[SODQDWLRQ�DQG�XQGHUVWDQG�
LQJ�� ,W� LV� GLIIHUHQWLDWHG� IURP� EHOLHIV�� 7KHUHIRUH� WKHUH� LV
HPSKDVLV�RQ�PHWKRGV� WR� VWUXFWXUH� DQG�HYDOXDWH� VFLHQWLILF
NQRZOHGJH��>��@��>��@��>��@��>��@���,Q�VRFLRORJ\��WKH�IRFXV
LV�RQ�WKH�VRFLDO�FRQVWUXFWLRQ�RI�NQRZOHGJH��ZKLFK�LQFOXGHV
WKH�UHODWLRQVKLS�RI�NQRZOHGJH�� ODQJXDJH�DQG�SRZHU��>�@��
:KLOH� WKHUH� LV� QR� FOHDU� GLIIHUHQFH� WR� WKH� WHUP� �LQIRUPD�
WLRQ���WKH�DQDO\VLV�RI�LQIRUPDWLRQ�LV�XVXDOO\�VWUHVVLQJ�RWKHU
OHYHOV� RI� DEVWUDFWLRQ��:LWKLQ� WKH� HQJLQHHULQJ� GLVFLSOLQHV�
LQIRUPDWLRQ� WKHRU\� LV� IRFXVLQJ� RQ� PDWKHPDWLFDO� GHVFULS�
WLRQV�RI�SURFHVVLQJ�DQG�WUDQVPLWWLQJ�LQIRUPDWLRQ��7KH�WHUP
LQIRUPDWLRQ� LV�XVXDOO\�GHILQHG�DV�D�SUREDELOLW\�IRU�HYHQWV
([24]��� 6HPDQWLF� LQIRUPDWLRQ� WKHRULHV� �OLNH� >�@�� RQ� WKH
RWKHU�KDQG�IRFXV�RQ�WKH�IRUPDO�UHSUHVHQWDWLRQ�RI�PHDQLQJ
E\�V\PEROV��,Q�ERWK�FDVHV��LQIRUPDWLRQ�LV�UHJDUGHG�DV�IRU�
PDO�SDWWHUQV�RQO\�

:KLOH� WKHVH�SKLORVRSKLFDO�FRQVLGHUDWLRQV�GR�QRW�DOORZ
WR�GLUHFWO\�GLVWLQJXLVK�.06�IURP�RWKHU�W\SHV�RI�LQIRUPD�
WLRQ� V\VWHPV�� WKH\� SURYLGH� VRPH� KLQWV�� .QRZOHGJH� LV
UHODWHG� WR�GHVFULELQJ��DQDO\]LQJ��XQGHUVWDQGLQJ�DQG�HYHQ�
WXDOO\�FKDQJLQJ�WKH�ZRUOG�WKDW�VXUURXQGV�XV��$SSOLHG�WR�WKH
FRQWH[W�RI� WKLV�SDSHU� �� FRUSRUDWH� NQRZOHGJH� ��ZH� GR�QRW
FRQVLGHU� DQ\� UHDO�ZRUOG�GRPDLQ�� EXW� RQO\�EXVLQHVV� ILUPV
DQG�WKHLU�UHOHYDQW�VXUURXQGLQJV��,Q�DGGLWLRQ�WR�WKDW��NQRZO�
HGJH� LQ� WKLV� FRQWH[W� LV� UHJDUGHG�DV� DQ�RUJDQL]DWLRQDO� DQG
QRW� MXVW� DQ� LQGLYLGXDO� DVVHW�� 7KDW� LPSOLHV� DGHTXDWH�PHD�
VXUHV� WR� FRPPXQLFDWH� DQG� HYDOXDWH� NQRZOHGJH�� $JDLQVW
WKLV� EDFNJURXQG�� FRUSRUDWH� NQRZOHGJH� �� LQ� FRQWUDVW� �QRW
QHFHVVDULO\�RSSRVHG��WR�LQIRUPDWLRQ���FDQ�EH�FKDUDFWHUL]HG
E\�WKH�IROORZLQJ�IHDWXUHV�

8QGHUVWDQGLQJ�DQG�5HIOHFWLRQ

.QRZOHGJH� LPSOLHV� SHUFHSWLRQ� DQG� WKLQNLQJ�� +HQFH�
WKHUH�LV�HPSKDVLV�RQ�UHIOHFWLQJ�XSRQ�ZD\V�WR�RUJDQL]H�WKH
EXVLQHVV�DQG�WR�DFFRPSOLVK�FRPSHWLWLYH�DGYDQWDJH��7KLV�LV
GLIIHUHQW�IURP�WKH�LQIRUPDWLRQ�WKDW�LV�QHHGHG�RQ�DQ�RSHUD�
WLRQDO� OHYHO�� )RU� SUDJPDWLF� UHDVRQV� LW� ZLOO� XVXDOO\� EH� QR
VXEMHFW�RI�IXUWKHU�LQWHOOHFWXDO�LQYHVWLJDWLRQ��,Q�RWKHU�ZRUGV�
.QRZOHGJH�GHVFULEHV�KRZ�ZH�XQGHUVWDQG�RXU�VXUURXQGLQJ�
7KHUHIRUH��NQRZOHGJH� LV�XVXDOO\�DVVRFLDWHG�ZLWK�D�KLJKHU
OHYHO�RI�DEVWUDFWLRQ��,W� LV�H[SUHVVHG�E\�SURSRVLWLRQV�DERXW
FODVVHV�RU�FRQFHSWV�UDWKHU�WKDQ�E\�VWDWHPHQWV�DERXW�VLQJOH
LQVWDQFHV��,QIRUPDWLRQ�V\VWHPV�W\SLFDOO\�FRQWDLQ�UHSUHVHQ�
WDWLRQV� RI� QXPHURXV� LQVWDQFHV�� 7KH� FRQFHSWXDOL]DWLRQ� RI
LQVWDQFHV�RI�WKH�VDPH�NLQG��WKURXJK�FODVVHV�RU�W\SHV��KDS�
SHQV�XVXDOO\�RXWVLGH�WKH�ERXQGDULHV�RI�WKH�V\VWHP�WKDW�WKH
XVHU�KDV�DFFHVV�WR�

6FHSWLFLVP�DQG�(YDOXDWLRQ

.QRZOHGJH�UHIOHFWV�DVVXPSWLRQV�DERXW�DFWXDO�RU�SRVVL�
EOH�GRPDLQV��7KHVH�DVVXPSWLRQV�PD\�EH�PRUH�RU�OHVV�DGH�
TXDWH�RU�HYHQ�SODLQ�ZURQJ��$SSO\LQJ�VXFK�D�VFHSWLFDO�YLHZ



VXJJHVWV�WKDW�XVHUV�RI�VXFK�D�V\VWHP�VKRXOG�UHJDUG�WKH�FRQ�
FHSWV�VWDWHPHQWV� LW� UHSUHVHQWV� DV� UHYLVDEOH� �� LQVWHDG� RI
WDNLQJ� WKHP� IRU� JUDQWHG�� ,W� DOVR� UHFRPPHQGV� WR� SURYLGH
FRPSUHKHQVLYH�UHDVRQV�IRU�WKH�NQRZOHGJH�SUHVHQWHG�WR�WKH
XVHU�

&RPPXQLFDWLRQ�DQG�'LVVHPLQDWLRQ

:LWKLQ�DQ�RUJDQLVDWLRQ��FRPPXQLFDWLRQ�LV�D�SUHUHTXLVLWH
WR�HYROYH�DQG�GLVVHPLQDWH�NQRZOHGJH��ZKLOH�NQRZOHGJH�LQ
WXUQ� FDQ� EH� UHJDUGHG� DV� D�PHGLXP� WR� IRVWHU� FRPPXQLFD�
WLRQ��,W�KDV�WR�EH�WDNHQ�LQWR�DFFRXQW�WKDW���DW�OHDVW�LQ�ODUJHU
RUJDQL]DWLRQV� �� YDULRXV� WHUPLQRORJLHV� RU� VSHFLDOL]HG� ODQ�
JXDJHV�DUH�XVHG�WR�H[SUHVV�NQRZOHGJH��/DQJXDJH�EDUULHUV
RIWHQ�FDXVH�IULFWLRQ�DQG�PLVDOORFDWLRQ�RI�UHVRXUFHV��%ULGJ�
LQJ� WKHVH� JDSV� UHTXLUHV� VSHFLDO� NQRZOHGJH� WKDW�ZH� FRXOG
FDOO�LQWHUIDFH�RU�WUDQVODWLRQ�NQRZOHGJH�

6XEMHFW�DQG�5HVXOW�RI�2UJDQL]DWLRQDO�/HDUQLQJ

,Q�VRFLDO�VHWWLQJV��LQGLYLGXDO�MXGJHPHQW�RI�VLWXDWLRQV�RU
FRQFHSWV�LV�RIWHQ�QRW�VXIILFLHQW��,QVWHDG��LW�LV�UHTXLUHG�WKDW
PDQ\�SHRSOH�DJUHH�RQ�FRPPRQ�LQWHUSUHWDWLRQV��+HQFH��WKH
FRQWHQW� RI� D� NQRZOHGJH� PDQDJHPHQW� V\VWHP� VKRXOG� EH
UHJDUGHG�DV�VXEMHFW�RI�DV�ZHOO�DV�D�PHGLXP�IRU�RUJDQL]D�
WLRQDO�OHDUQLQJ�

��� 6RPH�5HPDUNV�RQ�)RUPDOLVDWLRQ

.QRZOHGJH� WKDW� FDQ� EH� FRPPXQLFDWHG� FDQ� XVXDOO\� EH
UHSUHVHQWHG�RQ� D�GLJLWDO�FRPSXWHU�E\�GHSOR\LQJ� DGHTXDWH
W\SHV� RI� PXOWLPHGLD� UHSUHVHQWDWLRQV�� +RZHYHU�� ZKHQ� LW
FRPHV� WR� WKH� GHVLJQ� RI� HIILFLHQW� VRIWZDUH�� UHSUHVHQWLQJ
NQRZOHGJH�PHUHO\� DV� VHWV� RI� V\PEROV� LV� KDUGO\� VDWLVIDF�
WRU\��2QO\�LI�V\PEROV�DUH�VXSSOHPHQWHG�E\�IRUPDO�VHPDQ�
WLFV��WKH\�DOORZ�IRU�XVHIXO�LQWHUSUHWDWLRQ�E\�D�PDFKLQH��7KH
PRUH�VHPDQWLFV�LV�VSHFLILHG�IRU�D�SDUWLFXODU�UHSUHVHQWDWLRQ�
WKH�EHWWHU�DUH�WKH�FKDQFHV�IRU�WKH�LPSOHPHQWDWLRQ�RI�SRZHU�
IXO� UHWULHYDO� RU� QDYLJDWLRQ� PHFKDQLVPV�� )RUPDOL]DWLRQ� LV
DOVR�D�SUHUHTXLVLWH�IRU�GHSOR\LQJ�LQIHUHQFH�SURFHGXUHV��IRU
DXWRPDWLF�GHFLVLRQ�VXSSRUW�RU�IRU�VLPXODWLRQ��,Q�DGGLWLRQ�WR
WKDW�� IRUPDOL]DWLRQ�IRVWHUV�WKH� LQWHJULW\�RI� WKH�UHSUHVHQWHG
NQRZOHGJH� EHFDXVH� LW� DOORZV� WR� GHILQH� DQG� FRQWURO�PRUH
SRZHUIXO�FRQVWUDLQWV�

7KHVH� FRQVLGHUDWLRQV� UHFRPPHQG� WR� IRUPDOL]H� NQRZO�
HGJH�RQ�D�KLJK�OHYHO�RI�VHPDQWLFV��+RZHYHU��IRUPDOL]DWLRQ
GRHV�QRW�FRPH�ZLWKRXW�SLWIDOOV��7KLV�LV�HVSHFLDOO\�WKH�FDVH
LI�WKH�NQRZOHGJH�WKDW�LV�VWRUHG�ZLWKLQ�D�.06�LV�WR�H[SUHVV
KXPDQ�XQGHUVWDQGLQJ�DQG�UHIOHFWLRQ�DERXW�DQ�RUJDQL]DWLRQ
DQG�LWV�VXUURXQGLQJ��:LWKLQ�WKHRU\�RI�NQRZOHGJH�WKHUH�KDV
EHHQ�D�ORQJ�GHEDWH�DERXW�WKH�OLPLWV�RI�IRUPDOL]DWLRQ��3UR�
SRQHQWV� RI� D� KHUPHQHXWLF� DSSURDFK� DUH� FRQYLQFHG� WKDW
KXPDQ�XQGHUVWDQGLQJ�FDQQRW�EH�FRPSOHWHO\�UHSUHVHQWHG�LQ
D� IRUPDO� ODQJXDJH�� 2Q� WKH� RWKHU� KDQG�� �QHR��� SRVLWLYLVWV
DUJXH� WKDW� LQ� WKH� ORQJ� UXQ� LW� LV� SRVVLEOH� WR� UHFRQVWUXFW
XQGHUVWDQGLQJ�ZLWK�VXEVWDQWLDO�H[SODQDWLRQV�H[SUHVVHG�LQ�D
IRUPDO�ODQJXDJH��:KLOH�ZH�GR�QRW�VHH�D�FKDQFH�WR�HVWDEOLVK
REMHFWLYH� UHDVRQV� IRU�DQ\�RI� WKHVH�SRVLWLRQV�� WKHUH� LV�HYL�
GHQFH�WKDW�WKHUH�DUH�WHUPV�FRQFHSWV�ZH�FDQ�WDON�DERXW��WKH\
UHIHU�WR�FRPPRQ�NQRZOHGJH��ZLWKRXW�EHLQJ�DEOH�WR�IRUPDO�
L]H�WKHLU�VHPDQWLFV�LQ�D�VDWLVIDFWRU\�ZD\��6RPHWLPHV��DQG

WKLV�LV�W\SLFDO�IRU�WUDGLWLRQDO�LQIRUPDWLRQ�V\VWHPV��LW�LV�QRW
QHFHVVDU\� WR� IRUPDOL]H� WKH� HQWLUH� VHPDQWLFV�RI� D�FRQFHSW�
,QVWHDG��DQ�DEVWUDFWLRQ�WKDW�GHDOV�RQO\�ZLWK�D�OLWWOH�SDUW�RI
WKH�FRQFHSW�LV�VXIILFLHQW��)RU�LQVWDQFH��7KH�GHVFULSWLRQ�RI�D
FXVWRPHU�RU� D�SURGXFW� LV�XVXDOO\� UHVWULFWHG� WR�D� IHZ��IRU�
PDO�� DWWULEXWHV��+RZHYHU�� UHIOHFWLQJ�XSRQ� DQG� �UH��� RUJD�
QL]LQJ�D�EXVLQHVV�ZLOO�XVXDOO\�LQFOXGH�FRQFHSWV�WKDW�EDON�DW
IRUPDOL]DWLRQ�� )RU� LQVWDQFH�� FRPSHWLWLYH� DGYDQWDJH�� FXV�
WRPHU�VDWLVIDFWLRQ��PRWLYDWLRQ��MRE�HQULFKPHQW�HWF�

$JDLQVW�WKLV�EDFNJURXQG��LW�ZRXOG�QRW�EH�DSSURSULDWH�WR
UHVWULFW� WKH� FRQWHQW� RI� .06� WR� IRUPDOL]HG� NQRZOHGJH�
,QVWHDG�� WKH� NQRZOHGJH� UHSUHVHQWHG� LQ� D�.06� VKRXOG� EH
IRUPDOL]HG�DV�ORQJ�DV�IRUPDOL]DWLRQ�LV�QRW�WRR�H[SHQVLYH�RU
DFFRPSDQLHG� ZLWK� G\VIXQFWLRQDO� ELDV� WKDW� LV� FDXVHG� E\
RYHUDEVWUDFWLRQ�RYHUVLPSOLILFDWLRQ��2WKHUZLVH�LW�LV�DFFHSW�
DEOH�WR�VWRUH�NQRZOHGJH�ZLWK��PXOWL�PHGLD��UHSUHVHQWDWLRQV
�QDWXUDO�ODQJXDJH�GHVFULSWLRQV��ILJXUHV��SKRWRV�HWF���WKDW�GR
QRW�LQFRUSRUDWH�IRUPDO�VHPDQWLFV�EXW�WKDW�DUH�RI�YDOXH�IRU
WKH�KXPDQ�XVHU�

�� &RQVHTXHQFHV�IRU�WKH�'HVLJQ�RI�.QRZO�
HGJH�0DQDJHPHQW�6\VWHPV

7KH�IHDWXUHV�RI�NQRZOHGJH�ZH�KDYH�VXJJHVWHG�DV�UHOH�
YDQW� IRU�RXU�SXUSRVH�DUH�DEVWUDFW� LQ�QDWXUH��7R�GHYHORS�D
PRUH� FRQFUHWH� QRWLRQ� RI� D�.06��ZH�ZLOO� ILUVW� SURSRVH� D
QXPEHU�RI�UHTXLUHPHQWV�D�.06�VKRXOG�IXOILO��$JDLQVW�WKLV
EDFNJURXQG��WKH�FRQWHQWV�RI�D�.06�DQG�LWV�SUHVHQWDWLRQ�LV
LOOXVWUDWHG�IURP�D�XVHU�SHUVSHFWLYH�

��� 5HTXLUHPHQWV

,Q� JHQHUDO�� D� .06� VKRXOG� VHUYH� HYHU\ERG\� ZKR� LV
LQYROYHG�LQ�SURFHVVHV�RI�XQGHUVWDQGLQJ��HYDOXDWLQJ�DQG��UH�
��RUJDQL]LQJ�WKH�EXVLQHVV��'XH�WR�WKH�QDWXUH�RI�WKHVH�WDVNV�
WKH�SULPDU\�IRFXV�JURXSV�LQFOXGH�FRQVXOWDQWV��LQWHUQDO�DQG
H[WHUQDO��� QHZ� HPSOR\HHV� ZKR� KDYH� WR� XQGHUVWDQG� WKH
FRPSDQ\�LQ�JHQHUDO�DQG�WKHLU�WDVN�LQ�SDUWLFXODU��H[HFXWLYHV�
V\VWHP� DQDO\VWV� DV� ZHOO� DV� FXVWRPHUV� DQG� VXSSOLHUV� WKDW
SDUWLFLSDWH� LQ� FURVV�RUJDQL]DWLRQDO� EXVLQHVV� SURFHVVHV�� $
.06� VKRXOG� SURYLGH� WKHVH� JURXSV� ZLWK� UHOHYDQW� NQRZO�
HGJH��$W� WKH�VDPH�WLPH�LW�VKRXOG�VXSSRUW� WKH�GRFXPHQWD�
WLRQ� DQG�H[FKDQJH�RI�NQRZOHGJH��7KH� IROORZLQJ� UHTXLUH�
PHQWV�UHIOHFW�WKLV�SXUSRVH�LQ�PRUH�GHWDLO�

(PSKDVLV�RQ�&RQFHSWXDO�/HYHO

5DWKHU� WKDQ� SURYLGLQJ� GDWD� DERXW� D� ODUJH� DPRXQW� RI
LQVWDQFHV��D�.06�VKRXOG�RIIHU�GHILQLWLRQV�RI�FRQFHSWV�WKDW
DUH�QHHGHG� IRU� WKH�GHVFULSWLRQ�DQG�DQDO\VLV�RI�D� FRUSRUD�
WLRQ��7R�JLYH�D�IHZ�H[DPSOHV�IRU�VXFK�FRQFHSWV��FRUSRUDWH
VWUDWHJ\�� RUJDQL]DWLRQDO� XQLW�� EXVLQHVV� SURFHVV�� WDVN�
HPSOR\HH� HWF�� 1RWH� WKDW� WKHVH� FRQFHSWV� DUH� XVXDOO\� QRW
GHILQHG� LQGHSHQGHQWO\� IURP� RQH� DQRWKHU�� ,QVWHDG�� WKHLU
VHPDQWLFV�ZLOO�XVXDOO\�LQFOXGH�UHODWLRQVKLSV�EHWZHHQ�FRQ�
FHSWV�� )RU� LQVWDQFH�� $Q� HPSOR\HH� LV� DVVLJQHG� WR� RQH� RU
PRUH�RUJDQL]DWLRQDO�XQLWV��7KH�FRQFHSWV�KDYH�WR�EH�DFFRP�
SDQLHG�E\�UXOHV�WKDW�GHILQH�KRZ�WR�DSSO\�WKHP�LQ�RUGHU�WR
PRGHO�FHUWDLQ�SKHQRPHQD���IRU�LQVWDQFH�D�W\SH�RI�EXVLQHVV
SURFHVV��7KHUHIRUH�ZH�FRXOG�DOVR�VSHDN�RI� ODQJXDJHV�DQG



WKHLU�DSSOLFDWLRQ�

5HXVH�RI�([LVWLQJ�.QRZOHGJH

$OWKRXJK� WKHUH� LV� QR� XQLILHG� WHUPLQRORJ\� IRU� WKH
GHVFULSWLRQ�RI�FRUSRUDWH�NQRZOHGJH��WKHUH�DUH�D�QXPEHU�RI
HODERUDWHG�DQG�ZHOO�GRFXPHQWHG�FRQFHSWV�DYDLODEOH���SUR�
YLGHG��IRU�LQVWDQFH��E\�WH[W�ERRNV�RI�FRUUHVSRQGLQJ�GLVFL�
SOLQHV��7KLV�LV�DOVR�WKH�FDVH�IRU�WKH�GRFXPHQWDWLRQ�RI�UHOH�
YDQW�FDXVDO�UHODWLRQVKLSV��$�NQRZOHGJH�PDQDJHPHQW�V\V�
WHP� VKRXOG�SURYLGH� DQ�DGHTXDWH�ERG\�RI�H[LVWLQJ�NQRZO�
HGJH��7KLV�LV�IRU�YDULRXV�UHDVRQV��7KH�UHXVH�RI�NQRZOHGJH
GRHV� QRW� RQO\� FRQWULEXWH� WR� WKH� HFRQRPLFV� RI� D�.06�� ,W
VKRXOG�DOVR� LPSURYH� WKH�RYHUDOO�TXDOLW\�RI� LWV� FRQWHQW�� ,Q
DGGLWLRQ�WR�WKDW�LW�IRVWHUV�FRPPXQLFDWLRQ�E\�UHIHUULQJ�WR�D
ERG\� RI� NQRZOHGJH� �ZH� FRXOG� DOVR� VD\�� WR� ODQJXDJHV�
PDQ\�SHRSOH�DUH�IDPLOLDU�ZLWK�

&RQYHQLHQW�DQG�6DIH�$GDSWDWLRQ�WR�,QGLYLGXDO�1HHGV

6RPHWLPHV� WKH� FRQFHSWV� SURYLGHG� E\� D�.06�ZLOO� QRW
VDWLVI\� LQGLYLGXDO�UHTXLUHPHQWV��7KHUHIRUH�D�.06�VKRXOG
DOORZ�WR�PRGLI\�FRQFHSWV��)RU�LQVWDQFH��,I�WKH�FRQFHSWXDO�
L]DWLRQ�RI�D�WDVN�ZLWKLQ�D�EXVLQHVV�SURFHVV�LV�QRW�VDWLVIDF�
WRU\�LQ�D�SDUWLFXODU�FDVH��WKHUH�VKRXOG�EH�D�ZD\�WR�FKDQJH
LWV�VHPDQWLFV��+RZHYHU��LQ�RUGHU�WR�VXSSRUW�WKH�LQWHJULW\�RI
D�V\VWHP��LW�LV�QRW�D�JRRG�LGHD�WR�DOORZ�IRU�DUELWUDU\�PRGLIL�
FDWLRQV�

,QWXLWLYH�8QGHUVWDQGLQJ

2IWHQ�� WKH� NQRZOHGJH� VWRUHG� LQ� D� .06� UHSUHVHQWV� D
FRPSOH[� FRQWH[W��1HYHUWKHOHVV�� LQ� RUGHU� WR� VHUYH� LWV� SXU�
SRVH��WKH�V\VWHP�VKRXOG�SURYLGH�WKLV�NQRZOHGJH�LQ�D�FRP�
SUHKHQVLYH�ZD\��7KH�XVHU�VKRXOG�EH�DEOH�WR�XQGHUVWDQG�WKH
FRQWHQWV�RI�D�.06�XS�WR�D�GHJUHH�KH�LV�LQWHUHVWHG�LQ��)RU
WKLV� SXUSRVH�� D� .06� VKRXOG� JLYH� WKH� XVHU� D� FKDQFH� WR
UHFRQVWUXFW�FRQFHSWV�KH�GRHV�QRW�XQGHUVWDQG�E\�DOORZLQJ�WR
WUDFH�WKHP�EDFN�WR�FRQFHSWV�KH�LV�IDPLOLDU�ZLWK��$Q�LQWXL�
WLYH� DFFHVV� WR� NQRZOHGJH� GRHV� QRW� RQO\� GHSHQG� RQ� DGH�
TXDWH� VHPDQWLFV�� 7KH� FRQFHSWV� DV� ZHOO� DV� WKH� DUWHIDFWV
�PRGHOV��WKH�XVHU�FDQ�GHVLJQ�E\�DSSO\LQJ�WKHP�VKRXOG�DOVR
EH�UHQGHUHG�LQ�D�LOOXVWUDWLYH�ZD\��7KDW�UHFRPPHQGV�WR�RIIHU
UHSUHVHQWDWLRQV�ZKLFK�DUH�FRPPRQ�ZLWKLQ�D�WDUJHW�JURXS��

$GHTXDWH�/HYHO�RI�)RUPDOL]DWLRQ

,Q�FXUUHQW�SUDFWLFH��JUDSKLFDO� UHSUHVHQWDWLRQV�DUH�RIWHQ
GUDZLQJV�ZLWKRXW�DQ\�GRPDLQ�OHYHO�VHPDQWLFV��)RU�H[DP�
SOH�� $� FRQVXOWDQW� GUDZV� DQ� RUJDQL]DWLRQDO� FKDUW� RU� WKH
PRGHO� RI� D� EXVLQHVV� SURFHVV� HLWKHU� E\� KDQG� RU� ZLWK� D
JUDSKLFDO� WRRO�� )RU� UHDVRQV� H[SODLQHG� LQ� ���� VXFK� D� SRRU
OHYHO�RI�VHPDQWLFV�LV�QRW�VDWLVIDFWRU\�IRU�D�.06��,QVWHDG�
WKH�NQRZOHGJH�PDQDJHG�ZLWKLQ�D�.06�VKRXOG�EH�IRUPDO�
L]HG�WR�D�GHJUHH�GHVFULEHG�LQ������7KDW�GRHV�QRW�QHFHVVDULO\
PHDQ��KRZHYHU��WKDW�DOO�WKH�GHWDLOV�RI�D�IRUPDO�VSHFLILFDWLRQ
KDYH�WR�EH�SUHVHQWHG�WR�HYHU\�XVHU�

6XSSRUW�RI�0XOWLSOH�3HUVSHFWLYHV

,Q�RUGHU�WR�VXSSRUW�GLIIHUHQW�XVHUV�DQG�GLIIHUHQW�WDVNV��D
.06� VKRXOG� SURYLGH� YDULRXV� SHUVSHFWLYHV� RQ� WKH� NQRZO�

HGJH�LW�VWRUHV��0DQDJLQJ�FRPSOH[LW\�UHFRPPHQGV�WR�RIIHU
GLIIHUHQW� OHYHOV�RI�GHWDLO��)RU� LQVWDQFH��6RPHWLPHV� LW�ZLOO
EH�VXIILFLHQW�WR�JHW�D�GHVFULSWLRQ�RI�D�EXVLQHVV�SURFHVV�WKDW
LV� UHVWULFWHG� WR� DQ� RXWOLQH� RI� WKH� WHPSRUDO� UHODWLRQVKLSV
EHWZHHQ�KLJK�OHYHO�WDVNV��,Q�RWKHU�FDVHV�LW�PD\�EH�LPSRU�
WDQW�WR�SURYLGH�D�FRPSUHKHQVLYH�GHVFULSWLRQ�RI�HYHU\�WDVN
ZLWKLQ�WKH�SURFHVV�DV�ZHOO�DV�RI�WKH�UHTXLUHG�UHVRXUFHV��7KH
SOHWKRUD�RI�LQWHOOHFWXDO�WDVNV�WR�EH�SHUIRUPHG�LQ�DQ�RUJDQL�
]DWLRQ�LV�XVXDOO\�DFFRPSDQLHG�E\�D�VHSDUDWLRQ�RI�FRQFHUQV�
&ODVVHV� RI� SUREOHPV� DUH� UHODWHG� WR� FHUWDLQ� SURIHVVLRQDO
FRPPXQLWLHV�� ,Q� RUGHU� WR� VXSSRUW� WKHVH� FRPPXQLWLHV�� D
.06�VKRXOG�SURYLGH�FRQFHSWV�WKDW�UHODWH�WR�FRUUHVSRQGLQJ
VSHFLDOL]HG� WHUPLQRORJLHV� DQG� DEVWUDFWLRQV�� 7R� JLYH� DQ
H[DPSOH��$�V\VWHP�DQDO\VW�LV�LQWHUHVWHG�LQ�GHVFULSWLRQV�RI�D
EXVLQHVV� SURFHVV� WKDW� LQFOXGH� GDWD� RU� REMHFW� PRGHOV� RI
UHTXLUHG�DQG�SURGXFHG�LQIRUPDWLRQ��ZKLOH�D�FRQWUROOHU�PD\
EH�PRUH� LQWHUHVWHG� LQ� FRQFHSWV� WKDW� DOORZ� WR�PHDVXUH� WKH
SHUIRUPDQFH�RI�D�SURFHVV�

,QWHJUDWLRQ�RI�3HUVSHFWLYHV

:KLOH�WKHUH�LV�FHUWDLQO\�QHHG�IRU�VSHFLDOL]DWLRQ��LW�LV�RI
FUXFLDO�LPSRUWDQFH�WR�IRVWHU�FRPPXQLFDWLRQ�EHWZHHQ�SHR�
SOH�ZLWK�GLIIHUHQW�SURIHVVLRQDO�EDFNJURXQGV��(VSHFLDOO\�LQ
WKRVH�FDVHV�ZKHUH�WKHUH�LV�D�FXOWXUDO�FKDVP�EHWZHHQ�GLIIHU�
HQW�JURXSV��OLNH�EXVLQHVV�SHRSOH�DQG�LQIRUPDWLRQ�WHFKQRO�
RJ\�SURIHVVLRQDOV���D�.06�VKRXOG�KHOS�WR�DYRLG�UHGXQGDQW
ZRUN� DQG� FRQIOLFWV� WKDW� EORFN� WKH� HIIHFWLYH� XVH� RI
UHVRXUFHV�� 7KLV� SXUSRVH� FDQ� EH� VHUYHG� E\� D� FRQFHSWXDO
LQWHJUDWLRQ� RI� SHUVSHFWLYHV�� 7ZR� SHUVSHFWLYHV� DUH� LQWH�
JUDWHG�E\�LQWURGXFLQJ�D�VHW�RI�FRPPRQ�FRQFHSWV��,Q�DGGL�
WLRQ� WR� WKH� FRQFHSWXDO� LQWHJUDWLRQ� WKURXJK� FRPPRQ� FRQ�
FHSWV��WKH�JDS�EHWZHHQ�GLIIHUHQW�FRPPXQLWLHV�FDQ�DOVR�EH
QDUURZHG�E\�SURYLGLQJ�FRPPHQWV�LOOXVWUDWLRQV�RI�FRQFHSWV
IRU�QRQ�H[SHUWV��1RWH� WKDW� WKH�TXHVW� IRU� LQWHJUDWLRQ� LV�QRW
UHVWULFWHG�WR�GLIIHUHQW�NQRZOHGJH�SHUVSHFWLYHV��.QRZOHGJH
HQULFKHV�LQIRUPDWLRQ�WKDW�LV�UHODWHG�WR�LW��ZKLOH�LQIRUPDWLRQ
�IRFXVLQJ�RQ�WKH�RSHUDWLRQDO�OHYHO��PD\�FRQWULEXWH�WR�D�IXU�
WKHU� LOOXVWUDWLRQ� RI� NQRZOHGJH�� 7KDW� UHFRPPHQGV� D� WLJKW
LQWHJUDWLRQ�ZLWK�DQ�H[LVWLQJ�,6�

��� 2XWOLQH�RI�D�0XOWL�3HUVSHFWLYH�.QRZOHGJH�
0DQDJHPHQW�6\VWHP

7KH� UHTXLUHPHQWV� ZH� KDYH� SURSRVHG� VWLOO� DOORZ� IRU� D
ZLGH�YDULHW\�RI�V\VWHPV��$V�ZLWK�DQ\�RWKHU�,7�DUWHIDFW�� LW
ZRXOG� EH� SUHVXPSWXRXV� WR� FODLP� RQH� EHVW� VROXWLRQ�� 7KH
IROORZLQJ�RXWOLQH�RI� D�.06� LV�RQO\�D� VXJJHVWLRQ�RI�KRZ
VXFK�D�V\VWHP�FRXOG�ORRN�OLNH��,W� LV�LQVSLUHG�E\�D�PHWKRG
IRU� HQWHUSULVH�PRGHOOLQJ� FDOOHG�0(02� ��0XOWL� 3HUVSHF�
WLYH�(QWHUSULVH�0RGHOOLQJ��� >�@��� 7KLV� DQDORJ\� LV� QRW� WRR
VXUSULVLQJ��0RGHOV�RI�DQ�HQWHUSULVH�FDSWXUH�NQRZOHGJH��$W
WKH� VDPH� WLPH�� WKH\� VKRXOG� VHUYH� DV� D�PHGLXP� WR� IRVWHU
FRPPXQLFDWLRQ�EHWZHHQ�SHRSOH�ZLWK�GLIIHUHQW�JRDOV��SUHI�
HUHQFHV� DQG� DWWLWXGHV�� 7KHUH� LV� RQO\� RQH� HVVHQWLDO� GLIIHU�
HQFH�� (QWHUSULVH� PRGHOV� DUH� XVXDOO\� UHJDUGHG� DV� LQVWUX�
PHQWV�WKDW�DUH�SULPDULO\�XVHG�IRU�WKH�GHVLJQ�DQG�WKH�LQWUR�
GXFWLRQ� RI� LQIRUPDWLRQ� V\VWHPV�� ,Q� FRQWUDVW� WR� WKDW� ZH
UHJDUG�D�.06�DV�D�V\VWHP�WKDW�SHUPDQHQWO\�UHSUHVHQWV�UHO�
HYDQW�NQRZOHGJH�DQG�WKDW�LV���DW�OHDVW�LQ�WKH�ORQJ�UXQ���LQWH�



JUDWHG�ZLWK�WKH�FRUSRUDWH�LQIRUPDWLRQ�V\VWHP�
$�.06� VKRXOG� UHSUHVHQW� GLIIHUHQW� SHUVSHFWLYHV� RQ� DQ

HQWHUSULVH�� +RZHYHU�� LW� LV� QRW� REYLRXV� KRZ� WR� LGHQWLI\
DSSURSULDWH�SHUVSHFWLYHV��3XEOLFDWLRQV�RQ�HQWHUSULVH�PRG�
HOOLQJ� LQFOXGH� D� QXPEHU� RI� GLIIHUHQW� VXJJHVWLRQV� �>��@�
>��@��� ,Q�DFFRUGDQFH�ZLWK�0(02�ZH�VXJJHVW� WKUHH�PDLQ
SHUVSHFWLYHV�� VWUDWHJ\�� RUJDQL]DWLRQ� DQG� LQIRUPDWLRQ� V\V�
WHP��6LQFH�HDFK�RI�WKHVH�SHUVSHFWLYHV�LV�VWLOO�FRPSOH[�RQ�LWV
RZQ��HDFK�RI�WKHP�LV�GLIIHUHQWLDWHG�LQWR�ILYH�DVSHFWV��VWUXF�
WXUH��SURFHVV��UHVRXUFHV��JRDOV��HQYLURQPHQW��

)LJ���� LOOXVWUDWHV�WKLV�DEVWUDFW�RYHUYLHZ�RI�D�PXOWL�SHU�
VSHFWLYH� .06�� 7KH� YDULRXV� IRFL� �D� IRFXV� LV� D� SDUWLFXODU
DVSHFW�ZLWKLQ�D�FHUWDLQ�SHUVSHFWLYH��ZLWKLQ�WKLV�IUDPHZRUN
DUH�LOOXVWUDWHG�E\�FKDUDFWHULVWLF�WHUPV��)URP�D�XVHU¶V�SRLQW
RI�YLHZ��WKH�IUDPHZRUN�SUHVHQWHG�LQ�ILJ����FDQ�EH�UHJDUGHG
DV�WKH��PDLQ�PHQX��RI�WKH�V\VWHP�WKDW�RIIHUV�GLIIHUHQW�IRFL
WR��]RRP��LQWR��2QH�RU�PRUH�IRFL�DUH�UHSUHVHQWHG�ZLWKLQ�D
SDUWLFXODU�YLHZ�RI�WKH�.06��)RU�LQVWDQFH��7KH�IRFL��2UJD�
QL]DWLRQ�3URFHVV����2UJDQL]DWLRQ�5HVRXUFHV��DQG��2UJDQL�
]DWLRQ�*RDOV��DUH�UHSUHVHQWHG�WRJHWKHU�ZLWKLQ�GHVFULSWLRQV
RI� EXVLQHVV� SURFHVVHV�� 7KH� IRFXV� �,QIRUPDWLRQ� 6\VWHP�
6WUXFWXUH��LV�UHSUHVHQWHG�E\�DQ�REMHFW�PRGHO��$FFRUGLQJ�WR
RXU�SUHOLPLQDU\�FKDUDFWHUL]DWLRQ�RI�NQRZOHGJH��WKH�HPSKD�
VLV�RI�D�.06�ZRXOG�EH�RQ�D�FRQFHSWXDO�OHYHO��$�FRQFHSWXDO
OHYHO� LQFOXGHV�GHVFULSWLRQV�RI�PRUH�RU� OHVV� FRPSOH[� FRQ�
FHSWV��)RU�LQVWDQFH��D�W\SH�RI�D�EXVLQHVV�SURFHVV��D�W\SH�RI
DQ�RUJDQL]DWLRQ�VWUXFWXUH�� D� W\SH� RI� DQ� LQIRUPDWLRQ� VWUXF�
WXUH�� ,Q� RUGHU� WR� IRVWHU� FRQVLVWHQW� GHVFULSWLRQV�� D� .06
LQFOXGHV� D� PHWD� OHYHO� �ZH� FRXOG� DOVR� VD\�� D� NQRZOHGJH
VFKHPH��WKDW�SURYLGHV�DEVWUDFW�FRQFHSWV�ZLWKLQ�VSHFLDOL]HG
PRGHOOLQJ� ODQJXDJHV� WKDW�DUH�XVHG� WR�GHVFULEH�PRUH� FRQ�
FUHWH�FRQFHSWV��)RU�H[DPSOH��7KH�PRGHO�RI�D�EXVLQHVV�SUR�
FHVV�FDQ�EH�FUHDWHG�E\�XVLQJ�D�SURFHVV�PRGHOOLQJ�ODQJXDJH�
6XFK�D�ODQJXDJH�LQFOXGHV�DQ�DEVWUDFW�FRQFHSW�RI�D�EXVLQHVV
SURFHVV�� ,W�GHILQHV� WKDW�D�EXVLQHVV�SURFHVV�PD\�EH�DJJUH�
JDWHG�IURP�PDQ\�RWKHU�SURFHVVHV��$�SURFHVV�PD\�UHIHU�WR
FHUWDLQ�UHVRXUFHV��2QH�RU�PRUH�RUJDQL]DWLRQDO�XQLWV�PD\�EH

LQ�FKDUJH�RI�D�SDUWLFXODU�SURFHVV�LQVWDQFH��7KH�PHWD�OHYHO
VKRXOG�SURYLGH�JHQHULF��VWDWH�RI�WKH�DUW�NQRZOHGJH��FRPSD�
UDEOH�WR�D�SURYHQ�VSHFLDOL]HG�WHUPLQRORJ\��7KH�FRQFHSWXDO
OHYHO�RQ�WKH�RWKHU�KDQG�UHSUHVHQWV�NQRZOHGJH�WKDW�UHIOHFWV
WKH� VSHFLILF� VLWXDWLRQ� LQ� D� SDUWLFXODU� FRPSDQ\�� +RZHYHU�
WKH� FRQFHSWXDO� OHYHO� DOORZV� WR� UHXVH� H[LVWLQJ� NQRZOHGJH
IURP�H[WHUQDO�VRXUFHV��WRR��'XULQJ�WKH�ODVW�\HDUV��WKH�LGHD
RI�VR�FDOOHG�UHIHUHQFH�PRGHOV�IRU�FHUWDLQ�W\SHV�RI�EXVLQHVV
ILUPV�KDV�JDLQHG�LQFUHDVLQJ�SRSXODULW\��IRU�LQVWDQFH��>��@��
7KHVH� PRGHOV� GHVFULEH� SHUVSHFWLYHV� RI� FHUWDLQ� W\SHV� RI
EXVLQHVV�ILUPV���IRU�LQVWDQFH�W\SHV�RI�RUJDQL]DWLRQDO�VWUXF�
WXUHV�DQG�EXVLQHVV�SURFHVV�W\SHV�IRU�LQVXUDQFH�FRPSDQLHV�
7KH\�DUH�WR�SURYLGH�FDUHIXOO\�GHYHORSHG�EOXHSULQWV�WR�VXS�
SRUW� RUJDQL]DWLRQDO� GHVLJQ� DQG� WKH� GHVLJQ� RI� LQIRUPDWLRQ
V\VWHPV�� ,Q� SUDFWLFH�� UHIHUHQFH�PRGHOV� DUH� SURYLGHG�ZLWK
ZLGHO\�VSUHDG�EXVLQHVV�VRIWZDUH��OLNH�6$3�5���7KH\�VHUYH
DV� DQ� DGGLWLRQDO� GRFXPHQWDWLRQ� DV�ZHOO� DV� DQ� RULHQWDWLRQ
IRU�UH�RUJDQL]LQJ�WKH�EXVLQHVV�LQ�RUGHU�WR�DGDSW�WR�WKH�VRIW�
ZDUH��)LJ����LOOXVWUDWHV�UHOHYDQW�YLHZV��D�.06�VKRXOG�SUR�
YLGH� DV� ZHOO� DV� WKH� UHODWLRQVKLSV� EHWZHHQ� WKHVH� YLHZV�
:KLOH� WKH� YLHZV� HPSKDVL]H� D� JUDSKLFDO� UHSUHVHQWDWLRQ�
WKH\�DOVR�LQFOXGH�WH[WXDO�GHVFULSWLRQV�

$�PXOWL�SHUVSHFWLYH�.06�GRHV�QRW�RQO\�SURYLGH�NQRZO�
HGJH� RQ� GLIIHUHQW� OHYHOV� RI� DEVWUDFWLRQV� DQG� IRU� GLIIHUHQW
WDVNV��,Q�DGGLWLRQ�WR�WKDW��LW�DOORZV�WR�QDYLJDWH�WKURXJK�DQ
HQWHUSULVH� RQ� GLIIHUHQW� SDWKV�� 7KHUHE\� D� XVHU� KDV� WKH
FKDQFH� WR� HQULFK� KLV� SUHIHUUHG� SHUVSHFWLYH� ZLWK� UHODWHG
RQHV��$OVR��LW�VHUYHV�DV�D�PHGLXP�IRU�IRFXVHG�GLVFRXUVHV�
6WDUWLQJ�ZLWK�WKH�KLJKHVW�OHYHO��ILJ�����WKH�GLIIHUHQW�SDUWLFL�
SDQWV�RI�D�GLVFRXUVH�FRXOG�OLWHUDOO\�SRLQW�WR�WKH�VXEMHFW�WKH\
DUH�LQWHUHVWHG�LQ��2Q�D�PRUH�GHWDLOHG�OHYHO��WKH�.06�DOORZV
WR�LQWHUFRQQHFW�FRQFHSWV�LQVWDQFHV�WKDW�DUH�SDUW�RI�GLIIHUHQW
YLHZV��1RWLFH�WKDW�VXFK�DQ�DSSURDFK�LV�GLIIHUHQW�IURP�WKRVH
RUJDQL]DWLRQDO� PHPRU\� V\VWHPV� WKDW� DUH� LPSOHPHQWHG� DV
K\SHUPHGLD�V\VWHPV��$�.06�LQFOXGHV�PRUH�VHPDQWLFV�DQG
PDNHV�VXUH�WKDW�UHOHYDQW�FRQFHSWV�DUH�VWUXFWXUHG�DFFRUGLQJ
WR� FRPPRQ� VWDQGDUGV� �HQVXUHG� E\� PRGHOOLQJ� ODQJXDJHV

Fig. 1: Apects, Perspectives and related Subjects
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DQG� FRUUHVSRQGLQJ� HGLWRUV���7KHUHIRUH� LW� DOORZV� IRU�PRUH
SRZHUIXO� PDFKLQH� RSHUDWLRQV�� )RU� LQVWDQFH�� �VKRZ� DOO
W\SHV�RI�EXVLQHVV�SURFHVVHV����VKRZ�WKH�FXUUHQW�FRUSRUDWH
VWUDWHJ\��� �FDOFXODWH� WKH� ERWWOHQHFNV� ZLWKLQ� D� SDUWLFXODU
EXVLQHVV� SURFHVV� W\SH��� �VKRZ� DOO� W\SHV� RI� EXVLQHVV� SUR�

FHVVHV� WKH�GDWD�SURFHVVLQJ�GHSDUWPHQW� LV� LQYROYHG� LQ���$
XVHU�ZKR�KDV�VHOHFWHG�D�SDUWLFXODU�YLHZ�PD\�HLWKHU�PRYH�WR
D�KLJKHU�OHYHO�WKDW�SURYLGHV�PHWD�GHVFULSWLRQV�RI�WKH�DFWXDO
OHYHO�RU��GULOO�GRZQ��WR�D�ORZHU�OHYHO��)LJ����LOOXVWUDWHV�WKH
GLIIHUHQW�OHYHOV�RI�DEVWUDFWLRQ�SURYLGHG�E\�D�.06�IURP�D
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XVHU¶V�SHUVSHFWLYH�
:KLOH�D�.06�FOHDUO\�VWUHVVHV�WKHVH��NQRZOHGJH��OHYHOV�

LW� LV� LPSRUWDQW� WR� LQWHJUDWH� LW� ZLWK� WKH� RSHUDWLRQDO� OHYHOV
VWUHVVHG� E\� WUDGLWLRQDO� ,6�� WRR�� )URP� WKH� XVHU¶V� SRLQW� RI
YLHZ�WKHUH�LV�DQ�REYLRXV�VHPDQWLF�UHODWLRQVKLS�EHWZHHQ�WKH
FRQFHSWXDO�OHYHO�DQG�WKH�RSHUDWLRQDO�OHYHO��7KH�RSHUDWLRQDO
OHYHO� PDQDJHV� LQVWDQFHV� RI� WKH� FRQFHSWV� GHILQHG� RQ� WKH
FRQFHSWXDO� OHYHO��7R�JLYH�DQ�H[DPSOH��2Q� WKH�FRQFHSWXDO
OHYHO�RQH�ZRXOG�GHVFULEH�WKH�EXVLQHVV�SURFHVV�W\SH��2UGHU
0DQDJHPHQW���VHH�ILJ������:LWKLQ�D�WUDGLWLRQDO�,6��WKH�XVHU
ZRXOG�HLWKHU�H[SOLFLWO\�RU�LPSOLFLWO\�GHDO�ZLWK�D�SDUWLFXODU
SURFHVV�LQVWDQFH��,Q�DGGLWLRQ�WR�WKDW��FUHDWLQJ�DQG�LQLWLDOL]�
LQJ� LQVWDQFHV� FRXOG� EH� GRQH� LQ� RUGHU� WR� SURYLGH� D� PRUH
LOOXVWUDWLYH�UHSUHVHQWDWLRQ�RU�WR�SUHSDUH�IRU�VLPXODWLRQ�

�� $Q�$UFKLWHFWXUH�IRU�.QRZOHGJH�0DQDJH�
PHQW�6\VWHPV

$Q� DUFKLWHFWXUH� RI� D� .06� VKRXOG� FRYHU� WKH� GLIIHUHQW
OHYHOV� RI� DEVWUDFWLRQ� DQG� WKHLU� LQWHUGHSHQGHQFLHV�� 7KH
DUFKLWHFWXUH� ZH� SURSRVH� KHUH� KDV� EHHQ� LQVSLUHG� E\� WKH
VSHFLILFDWLRQ� DQG� XVH� RI� PRGHOOLQJ� ODQJXDJHV� ZLWKLQ
0(02��,Q�RUGHU�WR� WDNH�DGYDQWDJH�RI�WKH�UHODWLYHO\�KLJK
OHYHO�RI�DEVWUDFWLRQ�RIIHUHG�E\�REMHFW�RULHQWHG� ODQJXDJHV�
WKH�DUFKLWHFWXUH�LV�GHVLJQHG�DQG�VSHFLILHG�LQ�DQ�REMHFW�RUL�
HQWHG�ZD\�

7KH�DUFKLWHFWXUH�SURSRVHG�IRU�.06�LQ� WKLV�SDSHU�FRQ�
VLVWV�RI�WKUHH�OD\HUV��7KH�PHWD�OHYHO�OD\HU�VHUYHV�WR�VSHFLI\
DQG�PDQDJH�WHUPLQRORJLHV�RU�ODQJXDJHV�DV�ZHOO�DV�WKH�HGL�
WRUV�XVHG�WR�PDQLSXODWH�PRGHOV�ZULWWHQ�LQ�WKHVH�ODQJXDJHV�
7KH� FRQFHSWXDO� OHYHO� OD\HU� VHUYHV� WR� FUHDWH� DQG� PDQDJH
PRGHOV��,Q�RWKHU�ZRUGV��,W�LQFOXGHV�LQVWDQFHV�RI�WKH�HGLWRUV
DV�ZHOO�DV�LQVWDQFHV�RI�WKH�ODQJXDJH�GHILQLWLRQV�GHILQHG�RQ
WKH�PHWD�OHYHO�OD\HU��,Q�RUGHU�WR�DOORZ�IRU�D�VHDPOHVV�LQWH�
JUDWLRQ� ZLWK� WUDGLWLRQDO� ,6�� LW� LV� QHFHVVDU\� WR� SURYLGH� DQ
DGHTXDWH� LQWHUIDFH��:KLOH� WKH� FRQFUHWH�GHILQLWLRQ�RI� VXFK
DQ�LQWHUIDFH�GHSHQGV�RQ�WKH�FKDUDFWHULVWLFV�RI�D�VSHFLILF�,6�
WKHUH� LV� D� OHYHO� RI� DEVWUDFWLRQ� WKDW� LV� W\SLFDO� IRU� ,6�� 7KH
LQWHUIDFH�OHYHO�OD\HU�LV�WR�SURYLGH�FRQFHSWV�RQ�VXFK�D�OHYHO
RI�DEVWUDFWLRQ�

��� 7KH�0HWD�/HYHO�/D\HU

7KLV�OD\HU��ZKLFK�ZH�FRXOG�DOVR�FDOO�WKH�WHUPLQRORJ\�RU
ODQJXDJH�OD\HU��FRQVLVWV�RI�FODVVHV�WKDW�VHUYH�WR�UHFRQVWUXFW
PHWD� PRGHOV� �ODQJXDJH� GHVFULSWLRQV�� DQG� SURYLGH� DGGL�
WLRQDO� IXQFWLRQDOLW\�QHHGHG� IRU�VSHFLDO�SXUSRVH�PRGHOOLQJ
HGLWRUV��$W�SUHVHQW�WLPH��0(02�LQFOXGHV�VSHFLILFDWLRQV�RI
WKUHH�VSHFLDO�SXUSRVH�ODQJXDJHV��7KH�0(02�2UJDQL]DWLRQ
0RGHOOLQJ�/DQJXDJH��0(02�2UJ0/��SURYLGHV�FRQFHSWV
WR�GHVFULEH�RUJDQL]DWLRQ�VWUXFWXUHV�DQG�DVVRFLDWHG�EXVLQHVV
SURFHVVHV�� 7KH� 0(02� 6WUDWHJ\� 0RGHOOLQJ� /DQJXDJH
�0(02�60/�� LV� EDVHG� RQ� WKH� UHFRQVWUXFWLRQ�RI�YDULRXV
DSSURDFKHV�WR�JXLGH�VWUDWHJLF�SODQQLQJ���OLNH�3RUWHU¶V�YDOXH
FKDLQ� FRQFHSW� �IRU� DQ� RYHUYLHZ� VHH� >��@��� )LQDOO\�� WKH
0(02� 2EMHFW� 0RGHOOLQJ� ODQJXDJH� �0(02�20/�
>)UD��@��LV�D�VSHFLDOL]HG�ODQJXDJH�IRU�VRIWZDUH�GHYHORSHUV�
+HQFH�� LW� LV� WKH� ODQJXDJH� RI� FKRLFH� IRU� UHSUHVHQWLQJ� WKH
LQIRUPDWLRQ�V\VWHP�SHUVSHFWLYH��:LWK�UHVSHFW�WR�WKH�GHVLJQ

RI�D�.06��WKH�0(02�20/�LV�RI�RXWVWDQGLQJ�LPSRUWDQFH�
VLQFH�LW�LV�XVHG�WR�UHFRQVWUXFW�WKH�RWKHU�ODQJXDJHV�IRU�WKHLU
XVH�ZLWKLQ�VSHFLDO�SXUSRVH�HGLWRUV��OLNH�DQ�HGLWRU�WR�PDQLS�
XODWH� D� YDOXH� FKDLQ� RU� D� EXVLQHVV� SURFHVV��� 7KH� REMHFW
PRGHO�UHQGHUHG�LQ�ILJ����LOOXVWUDWHV�WKH�FRQWHQW�RI�WKH�PHWD
OHYHO�OD\HU��7KH�REMHFW�PRGHO�DOVR�VKRZV�KRZ�WKH�GLIIHUHQW
ODQJXDJHV�DUH�LQWHJUDWHG��E\�FRQQHFWLQJ�WKH�FRUUHVSRQGLQJ
REMHFW�PRGHOV�WKURXJK�FRPPRQ�FODVVHV��7KH�JUDSKLFDO�UHS�
UHVHQWDWLRQ�RI� WKH�REMHFW�PRGHO� LV�DFFRPSDQLHG�E\�VWUXF�
WXUHG�GHVFULSWLRQV�RI�FODVVHV�DQG�IRUPDO�FRQVWUDLQWV��2QO\
DV�DQ�LOOXVWUDWLRQ��RQH�FRQVWUDLQW�LQ�ILJ����LV�H[SUHVVHG�LQ�WKH
IRUPDO�ODQJXDJH�*5$/��>��@���:KLOH�WKH�PHWD�OHYHO�FDQ�EH
DFFHVVHG�E\�HYHU\�XVHU�RI�D�.06��LW�VKRXOG�QRW�EH�PRGL�
ILHG� E\� XVHUV�� 7KH� ODQJXDJHV�WHUPLQRORJLHV� SURYLGHG� E\
WKH� PHWD� OHYHO� OD\HU� DUH� FRPSOH[� DQG� YDOXDEOH� JHQHULF
NQRZOHGJH�� 7KH� REMHFW� PRGHO� LQ� ILJ�� �� ZKLFK� LV� RQO\� D
VPDOO�H[FHUSW�RI�WKH�RYHUDOO�REMHFW�PRGHO�RI�WKLV�OD\HU�LOOXV�
WUDWHV�WKH�FRPSOH[LW\�RI�VXFK�FRQFHSWV��:KLOH�WKH�H[WHQW�RI
WKLV�SDSHU�GRHV�QRW�DOORZ�IRU�D�FRPSUHKHQVLYH�GHVFULSWLRQ
RI�WKH�PRGHO��WKH�IROORZLQJ�RXWOLQH�PD\�JLYH�DQ�LPSUHVVLRQ
RI� WKH�PHDQLQJ� DVVRFLDWHG�ZLWK� WKH� FRQFHSWV�RI� WKH�PHWD
OHYHO�

7KH�NH\�FRQFHSWV�IRU�PRGHOOLQJ�EXVLQHVV�SURFHVVHV�DUH
UHSUHVHQWHG�E\�WKH�FODVVHV�3URFHVV7\SH��3URFHVV8VH��&RQ�
WH[W2I3URFHVV8VH��,QSXW6SHF��2XWSXW6SHF�DQG�(YHQW��3UR�
FHVV7\SH� LV� DQ� DEVWUDFW� FODVV� WKDW� LV� VSHFLDOL]HG� LQWR� WZR
FRQFUHWH� FODVVHV�� &RPSOH[3URFHVV7\SH� DQG� %DVLF3UR�
FHVV7\SH���ZLWK�&RPSOH[3URFHVV7\SH�EHLQJ�FRPSRVHG�RI
Q�3URFHVV7\SH� �VHH� WKH� UHFXUVLYH�GHILQLWLRQ� LQ� ILJ�� ���� ,Q
RUGHU� WR� GLIIHUHQWLDWH� EHWZHHQ� PDQ\� RFFXUUHQFHV� RI� WKH
VDPH� 3URFHVV7\SH� ZLWKLQ� D� &RPSOH[3URFHVV7\SH�� ZH
LQWURGXFHG�WKH�FODVV�3URFHVV8VH��$�&RPSOH[3URFHVV7\SH
PD\�EH�FRPSRVHG�RI�PDQ\�3URFHVV8VH��HDFK�RI�ZKLFK�LV
DVVLJQHG�H[DFWO\�RQH�3URFHVV7\SH��,Q�FDVH�WKH�GHFRPSRVL�
WLRQ� KLHUDUFK\� RI� D� &RPSOH[3URFHVV7\SH� FRQWDLQV� PRUH
WKDQ�RQH�RFFXUUHQFH�RI�D�SDUWLFXODU�&RPSOH[3URFHVV7\SH�
WKHUH� LV� QHHG� WR�GLIIHUHQWLDWH�EHWZHHQ� WKH�DVVRFLDWHG�3UR�
FHVV8VH��)RU�LQVWDQFH��$�EXVLQHVV�SURFHVV�LV�FRPSRVHG�RI
Q� 3URFHVV7\SH� ³:ULWH� 8VHU� 'RFXPHQWDWLRQ´� ZKLFK� LV
DJJUHJDWHG� IURP���DPRQJ�RWKHU� WKLQJV� �� WKH�3URFHVV7\SH
³&UHDWH� )LJXUHV´�� 7KH� GLIIHUHQW� RFFXUUHQFHV� RI� ³&UHDWH
)LJXUHV´�ZLWKLQ�³:ULWH�8VHU�'RFXPHQWDWLRQ´�FRXOG�EH�GLI�
IHUHQWLDWHG�E\� WKHLU�DVVRFLDWHG�3URFHVV8VH��7R�GLIIHUHQWL�
DWH�EHWZHHQ� LGHQWLFDO�3URFHVV8VH�ZLWKLQ�GLIIHUHQW�RFFXU�
UHQFHV�RI�³:ULWH�8VHU�'RFXPHQWDWLRQ´��HYHU\�FRUUHVSRQG�
LQJ� 3URFHVV8VH� ZRXOG� EH� DVVLJQHG� WR� H[DFWO\� RQH�&RQ�
WH[W2I3URFHVV8VH�� $� 3URFHVV7\SH� PD\� UHTXLUH� DQ
,QSXW6SHF� DQG� PD\� SURGXFH� RQH� RU� PRUH� 2XWSXW6SHF�
ZKLFK�DUH� VSHFLILFDWLRQV�RI� WKH� UHTXLUHG� LQSXW� �UHVRXUFHV�
REMHFWV��PHGLD������DQG�WKH�SURGXFHG�RXWSXW��2WKHU�FODVVHV
RQ�WKLV�OHYHO�VHUYH�WR�PRGHO�FRUSRUDWH�VWUDWHJLHV��OLNH�9DO�
XH&KDLQ��$FWLYLW\������

��� &RQFHSWXDO�/HYHO�/D\HU

7KLV� OD\HUV� VHUYHV� WR� FUHDWH�� HGLW� DQG� VWRUH� FRQFHSWXDO
PRGHOV��)RU�WKLV�SXUSRVH��REMHFWV�DUH�LQVWDQWLDWHG�IURP�WKH
FODVVHV� WKDW� FRQVWLWXWH� WKH� PHWD� OHYHO� OD\HU�� 7KH� HGLWRUV
KDYH�WR�HQVXUH�WKDW�WKH�PRGHOV�DUH�FRPSOLDQW�ZLWK�WKH�ODQ�



JXDJH�GHILQLWLRQV�RQ�WKH�PHWD�OHYHO��:KLOH�WKH�FRQFHSWXDO
PRGHOV�DUH�UHQGHUHG�ZLWK�VSHFLDOL]HG�JUDSKLFDO�QRWDWLRQV�
WKHLU� VHPDQWLFV� LV� GHILQHG� ZLWKLQ� WKH� REMHFWV� WKDW� DUH
LQVWDQWLDWHG� IURP� WKH� PHWD� OHYHO� FODVVHV�� 1RWH� WKDW� WKHVH
LQVWDQFHV� �OLNH� DQ� LQVWDQFH� RI� %DVLF3URFHVV7\SH�� VWLOO
GHVFULEH� W\SHV�� QRW� FRQFUHWH� LQVWDQFHV�� )URP� D� VRIWZDUH
HQJLQHHULQJ�SRLQW�RI�YLHZ��WKLV�LV�DQ�LPSRUWDQW�UHVWULFWLRQ�

VLQFH�LW�LV�QRW�SRVVLEOH�WR�GHULYH�FRQFUHWH�LQVWDQFHV�VLPSO\
E\� LQVWDQWLDWLRQ�� 8VXDOO\�� DQ� LQVWDQFH� FDQQRW� EH� LQVWDQWL�
DWHG�IURP�DQRWKHU�LQVWDQFH��'LIIHUHQW�IURP�WKH�PHWD�OHYHO�
WKH�FRQWHQW�RI�WKH�FRQFHSWXDO�OHYHO�ZLOO�XVXDOO\�EH�FUHDWHG
DQG�PDQLSXODWHG�E\�WKH�XVHUV�RI�D�.06��)RU�WKLV�SXUSRVH�
\RX�ZRXOG�XVH�WKH�YDULRXV�HGLWRUV�WR�FUHDWH�REMHFWV�RI�SDU�
WLFXODU�FODVVHV�DQG�FKDQJH�WKHLU�VWDWH�E\�DSSO\LQJ�WKH�IXQF�
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WLRQV�SURYLGHG�E\�WKH�HGLWRU�
7KLV� OD\HU� UHTXLUHV� DQ� DGHTXDWH� UXQWLPH� V\VWHP� IRU

REMHFW�PDQDJHPHQW� �� OLNH�D�SURJUDPPLQJ� ODQJXDJH�HQYL�
URQPHQW��DQ�REMHFW�RULHQWHG�GDWDEDVH�PDQDJHPHQW�V\VWHP
RU�ERWK��$PRQJ�RWKHU�WKLQJV��REMHFW�PDQDJHPHQW�LQFOXGHV
WKH�LQVWDQWLDWLRQ�DQG�UHOHDVH�RI�REMHFWV�

��� 7KH�,QWHUIDFH�/HYHO�/D\HU

8VXDOO\��REMHFW�RULHQWHG�ODQJXDJHV�GLVWLQJXLVK�EHWZHHQ
FODVVHV� DQG� REMHFWV�� $SSDUHQWO\� WKHVH� WZR� OHYHOV� DUH� QRW
HQRXJK� IRU� RXU� SXUSRVH�� ,I� D� FRQFHSW� RQ� WKH� PHWD� OHYHO
�OLNH�&RPSOH[3URFHVV7\SH�� LV� VSHFLILHG�DV� D�FODVV�� LW� FDQ
EH� LQVWDQWLDWHG� LQWR� D� SDUWLFXODU� REMHFW� ZLWK� WKH� QDPH
�2UGHU�0DQDJHPHQW���+RZHYHU��LW�LV�QRW�SRVVLEOH�WR�FUHDWH
DQ�LQVWDQFH�IURP�DQ�LQVWDQFH���WKDW�\RX�ZRXOG�QHHG�LQ�RUGHU
WR�UHSUHVHQW�D�SDUWLFXODU�SURFHVV��:LWKLQ�D�WUDGLWLRQDO�,6��
QR� PDWWHU� ZKHWKHU� LW� LQFOXGHV� DQ� H[SOLFLW� RU� UDWKHU� DQ
LPSOLFLW�QRWLRQ�RI�D�EXVLQHVV�SURFHVV��WKH�XVHU�ZRXOG�GHDO
ZLWK�D�SDUWLFXODU�LQVWDQFH�WKDW�KDV�D�VSHFLILF�VWDWH��6LQFH�WKH
FRQFHSWV�RI�WKH�LQWHUIDFH�OHYHO�OD\HU�FDQQRW�EH�FUHDWHG�IURP
WKH� FRQFHSWXDO� OHYHO� WKURXJK� LQVWDQWLDWLRQ��ZH� VXJJHVW� WR
JHQHUDWH�UHSUHVHQWDWLRQV�WKDW�DUH�DSSURSULDWH�WR�VHUYH�DV�DQ
LQWHUIDFH� WR� WUDGLWLRQDO� ,6��:H� DVVXPH� WKDW� VXFK� DQ� ,6� LV
VSHFLILHG� LQ� DQ� REMHFW�RULHQWHG� ZD\�� WRR�� 7KHUHIRUH�� WKH
LQWHUIDFH�OHYHO�ZRXOG�FRQVLVW�RI�REMHFW�PRGHOV�RU�FODVV�GHI�
LQLWLRQV��D�SDUWLFXODU�,6�FRXOG�EH�LQVWDQWLDWHG�IURP��,Q�DGGL�
WLRQ� WR� VWDWLF� REMHFW� PRGHOV�� RQH� ZRXOG� DOVR� QHHG� IXQF�
WLRQDO� DQG� G\QDPLF� GHVFULSWLRQV� �� VXFK� DV�PHVVDJH� IORZ
GLDJUDPV�� VWDWH� FKDUWV� RU� VSHFLILF� ODQJXDJHV� WR� GHVFULEH
ZRUNIORZV��:LWK�UHVSHFW�WR�WKH�SURWHFWLRQ�RI�LQYHVWPHQW��LW
LV�D�JRRG�LGHD�WR�XVH�VWDQGDUGL]HG�UHSUHVHQWDWLRQV��OLNH�WKH
8QLILHG�0RGHOOLQJ�/DQJXDJH��80/��>�@���WKH�2EMHFW�'HIL�
QLWLRQ� /DQJXDJH� �2'/�� DV� SDUW� RI� WKH� 2'0*� VWDQGDUG
�>&D%D��@��IRU�REMHFW�RULHQWHG�GDWDEDVH�PDQDJHPHQW�V\V�
WHPV�RU�WKH�:3'/�DV�SDUW�RI�WKH�:)0&�VWDQGDUG�[28]�IRU
WKH� VSHFLILFDWLRQ� RI�ZRUNIORZV��&RQFHSWV� DSSURSULDWH� IRU
WKH�LQVWDQFH�OHYHO�OD\HU�FDQ�EH�JHQHUDWHG�IURP�FRUUHVSRQG�
LQJ�FRQFHSWV�RQ�WKH�FRQFHSWXDO�OHYHO�OD\HU��8VXDOO\��JHQHU�
DWLRQ� LV� DFFRPSDQLHG� E\� WKH� ORVV� RI� VHPDQWLFV� �FHUWDLQ
DVSHFWV� RI� WKH� VRXUFH� KDYH� WR� EH� QHJOHFWHG�� WKLV� LV� HVSH�
FLDOO\� WKH�FDVH�ZLWK� WKH�FXUUHQW�YHUVLRQ�RI� WKH�:3'/��DV
ZHOO�DV�E\�DGGLQJ�IXUWKHU�VHPDQWLFV��OLNH�WKH�VSHFLILFDWLRQ
RI�XVHU�LQWHUIDFHV�RU�LQIRUPDWLRQ�UHTXLUHG�E\�D�FRPSLOHU��
8QIRUWXQDWHO\�� WKDW�FRPSURPLVHV� WKH�SURPLVHV�RI� LQWHJUD�
WLRQ��,W�LV�QRW�SRVVLEOH�WR�VLPSO\�JHQHUDWH�D�QHZ�YHUVLRQ�RI
WKH� LQWHUIDFH� OHYHO� OD\HU� ZKHQHYHU� WKH� FRQFHSWXDO� OHYHO
OD\HU� KDV� FKDQJHG�� 7KHUHIRUH� JHQHUDWLRQ� UHFRPPHQGV� WR
DSSO\�UHVWULFWLYH�SROLFLHV�IRU�FRGH�RU�PRGHO�PDQDJHPHQW�
,Q�RUGHU�WR�RYHUFRPH�WKLV�SUREOHP��LW�LV�QHFHVVDU\�WKDW�VWDQ�
GDUGL]HG�ODQJXDJHV�ZKLFK�DUH�XVHG�WR�VSHFLI\�VFKHPDWD�IRU
,6�SURYLGH�ULFKHU�VHPDQWLF�FRQFHSWV�

8VXDOO\��DQ�,6�ZLOO�KDYH�EHHQ�GHYHORSHG�EHIRUH�D�.06�
,Q�WKLV�FDVH��WKH��KRSHIXOO\��H[LVWLQJ�VFKHPD�LQIRUPDWLRQ�RI
WKH�,6�KDV� WR�EH�PDSSHG� WR� WKH�JHQHUDWHG�VFKHPD��ZKLFK
ZLOO�XVXDOO\�LPSO\�D�IXUWKHU�ORVV�RI�VHPDQWLFV��

�� &RQFOXVLRQV

%DVHG� RQ� D� SUDJPDWLF� QRWLRQ� RI� NQRZOHGJH� �� ZKLFK�
QHYHUWKHOHVV��LV�LQ�OLQH�ZLWK�VRPH�FKDUDFWHULVWLFV�RI�NQRZO�
HGJH�VWUHVVHG� LQ�SKLORVRSK\���ZH�KDYH�SURSRVHG� WKH�FRQ�
FHSW�RI�D�PXOWL�SHUVSHFWLYH�.06��,W�LV�FKDUDFWHUL]HG�E\�DQ
REMHFW�RULHQWHG� DUFKLWHFWXUH� DV�ZHOO� DV� D� JHQHULF� ERG\� RI
NQRZOHGJH��7KLV� LV�GLIIHUHQW�ZLWK�RWKHU� V\VWHPV� WKDW�GHDO
ZLWK�FRUSRUDWH�NQRZOHGJH��'66�DUH�QRW�DVVRFLDWHG�ZLWK�D
VSHFLILF�DUFKLWHFWXUH��2IWHQ��SXEOLFDWLRQV�DERXW�'66�GR�QRW
HYHQ�WRXFK�WKLV�WRSLF��;36�XVXDOO\�IHDWXUH�D�VSHFLILF�DUFKL�
WHFWXUH� WKDW� LV� EDVHG� RQ� WKH� VHSDUDWLRQ� RI� D� GHFODUDWLYH
NQRZOHGJH� EDVH� DQG� DQ� LQIHUHQFH� HQJLQH�� ,Q�PRVW� FDVHV�
WKH\� DUH� QRW� EDVHG� RQ� DQ� REMHFW�RULHQWHG� DUFKLWHFWXUH�
7KHUHIRUH�WKH�LQWHJUDWLRQ�ZLWK�DQ�H[LVWLQJ�,6�LV�RIWHQ�KDUG
WR�DFFRPSOLVK��'LIIHUHQW�IURP�'66�DQG�;36��D�PXOWL�SHU�
VSHFWLYH� .06� LV� QRW� RQO\� GLUHFWHG� DW� FHUWDLQ� JURXSV� RI
XVHUV��OLNH�H[HFXWLYHV��EXW�DW�D�ZLGH�UDQJH�RI�SHRSOH�ZLWK
GLIIHUHQW� VNLOOV�DQG�GLIIHUHQW�QHHGV� IRU� VXSSRUWLQJ�NQRZO�
HGJH�

,Q� WKH� ORQJ� UXQ�� LW� LV�GHVLUDEOH� WR� UHJDUG�D�.06�DV�DQ
LQWHJUDO�SDUW�RI�D�FRUSRUDWH�,6��6XFK�DQ�LQWHJUDWLRQ�SURP�
LVHV�D�QXPEHU�RI�DGYDQWDJHV��1HZ�XVHUV�RI�DQ�,6�DV�ZHOO�DV
QHZ� HPSOR\HHV� LQ� JHQHUDO� FDQ� DFFHVV� WKH� �NQRZOHGJH
OHYHO��WR�JHW�D�GHHSHU�XQGHUVWDQGLQJ�RI�WKH�FRUSRUDWLRQ��,Q
WKLV�UHVSHFW��D�.06�LV�VLPLODU�WR�WKH�FRQFHSW�RI��GXDO�LQIRU�
PDWLRQ�V\VWHPV��>��@�WKDW�DUH�LQWHQGHG�WR�HQDEOH�XVHUV� WR
FUHDWH� DQG� VKDUH� NQRZOHGJH� ZLWK� RWKHUV�� 6LQFH� D� .06
RIIHUV� GLIIHUHQW� SHUVSHFWLYHV� RQ� DQ� HQWHUSULVH� ZKLFK� DUH
LQWHUUHODWHG� WKURXJK� FRPPRQ� FRQFHSWV�� LW� SURYLGHV� D
PHGLXP�WR�IRVWHU�GLVFRXUVHV�EHWZHHQ�SHRSOH�ZLWK�GLIIHUHQW
SHUVSHFWLYHV��,Q�JHQHUDO��WKLV�KHOSV�WR�SURPRWH�SURFHVVHV�RI
RUJDQL]DWLRQDO�OHDUQLQJ���LQ�WKH�VHQVH�WKDW�SHRSOH�DUH�VXS�
SRUWHG�WR�XQGHUVWDQG�SHUVSHFWLYHV�RI�SHRSOH�ZLWK�D�GLIIHU�
HQW�SURIHVVLRQDO�EDFNJURXQG��,Q�SDUWLFXODU��D�.06�FDQ�DOVR
FRQWULEXWH�WR�RYHUFRPH�WKH�FRPPRQ�EDUULHU�EHWZHHQ�EXVL�
QHVV�SHRSOH�DQG�LQIRUPDWLRQ�WHFKQRORJ\�SURIHVVLRQDOV�WKDW
.HHQ�UHJDUGV�DV��WKH�RQH�IDFWRU�WKDW�FDQ�EORFN�WKH�HIIHFWLYH
XVH�RI�FRPSXWHUV�DQG�FRPPXQLFDWLRQV���>��@�

6RPHWLPHV�LW�LV�DUJXHG�WKDW�RQH�SULRULW\�JRDO�RI�UHVHDUFK
LQ� NQRZOHGJH� PDQDJHPHQW� VKRXOG� EH� WR� PDNH� �WDFLW
NQRZOHGJH� YLVLEOH� DQG� FRQFUHWH�� �>��@��� +RZHYHU�� IURP
RXU� SRLQW� RI� YLHZ�� VXFK� D� VWDWHPHQW� LV�PLVOHDGLQJ� IRU� DW
OHDVW�WZR�UHDVRQV��)LUVWO\��LW�KDV�EHHQ�WKH�FHQWUDO�REMHFWLYH
RI�DQ\�VFLHQWLILF�UHVHDUFK�WR�HQKDQFH�WKH�DPRXQW�RI�YLVLEOH
DQG�FRQFUHWH�NQRZOHGJH���QR�PDWWHU�ZKHWKHU�LV�ZDV��WDFLW�
EHIRUH�RU�QRW��6HFRQGO\��WKH�SLYRWDO�FKDOOHQJH��NQRZOHGJH
PDQDJHPHQW� LQ� JHQHUDO�� WKH� VXFFHVVIXO� LQWURGXFWLRQ� RI
NQRZOHGJH�PDQDJHPHQW�V\VWHPV�LQ�SDUWLFXODU��KDV�WR�IDFH
LV� GLIIHUHQW� DQ\ZD\�� 6LPLODU� WR� PHWKRGV� IRU� HQWHUSULVH
PRGHOOLQJ�� WKH� VXFFHVV� RI� D�.06�GHSHQGV� HVVHQWLDOO\� RQ
WKH�DFFHSWDQFH�RI�WKH�ODQJXDJHV�WKDW�LW�SURYLGHV�DV�ZHOO�DV
RQ� WKH� DFFHSWDQFH� RI� WKH�PRGHOV� FUHDWHG�ZLWK� WKHVH� ODQ�
JXDJHV��$W�SUHVHQW�WLPH��WKHUH�LV�D�YDVW�DPRXQW�RI���PRUH�RU
OHVV�SUHFLVHO\�VSHFLILHG���JUDSKLFDO�ODQJXDJHV�WKDW�DUH�XVHG
WR�UHQGHU�FHUWDLQ�DVSHFWV�RI�D�FRPSDQ\��+RZHYHU��WKLV�YDUL�
HW\� LV� KDUGO\�QHFHVVDU\�� ,QVWHDG�� LW� LV� �� DW� OHDVW� WR� D�JUHDW
H[WHQW� �� WKH� UHVXOW� RI� DUELWUDU\� GHFLVLRQV�� 7R� DOORZ� IRU� D
KLJKHU�OHYHO�RI�NQRZOHGJH�UHXVH�DQG�D�EHWWHU�LQWHJUDWLRQ�RI



GLIIHUHQW�.06��UHVHDUFK�KDV�WR�IRFXV�RQ�WHUPLQRORJLHV�ODQ�
JXDJHV���RU�VR�FDOOHG��RQWRORJLHV����ZKLFK�DUH�DSSURSULDWH
IRU�PRVW�FRPSDQLHV��7KLV�DVVXPSWLRQ�FRQVWLWXWHV�D�FKDQFH
DQG�D�FKDOOHQJH�DW� WKH�VDPH�WLPH��,W� LV�D�FKDQFH��EHFDXVH
ZH�GR�QRW�KDYH�WR�ILQG�WKH�RQH�EHVW�ZD\�WR�FRQFHSWXDOL]H�D
EXVLQHVV�SURFHVV�RU�D�FRUSRUDWH�VWUDWHJ\��,W�LV�D�FKDOOHQJH�
EHFDXVH�LW�LV�FHUWDLQO\�QRW�VXIILFLHQW�WR�VXJJHVW�MXVW�DQ\�ODQ�
JXDJH��7KH�LGHD�RI�VFLHQWLILF�SURJUHVV�LPSOLHV�WKDW�WKHUH�DUH
FULWHULD� WKDW� DOORZ� WR� GLVFULPLQDWH� EHWZHHQ� FRPSHWLQJ
UHVXOWV�RI�UHVHDUFK��7KH�HYDOXDWLRQ�RI�D�ODQJXDJH��KRZHYHU�
LV�D�GHOLFDWH�WDVN��,W�UHTXLUHV�WKH�XVH�RI�WKLV�ODQJXDJH�ZKLFK
LQ�WXUQ�ZLOO�ELDV�RXU�SHUFHSWLRQ�DQG�MXGJHPHQW�
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