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:RUN� V\VWHPV� DUH� WKH� RUJDQLVDWLRQDO
XQLWV� ZKHUH� NQRZOHGJH� LV� DSSOLHG� WR
ZRUN�� 7KH\� FRPSULVH� NQRZOHGJH�� LQ�
IRUPDWLRQ�� SURFHVV� DQG� SXUSRVH
�.,33��DQG�DUH�OLQNHG�WKURXJK�RUJDQ�
LVDWLRQDO� FKDQQHOV�� 7KH� HYDOXDWLRQ� RI
WKHVH� HOHPHQWV� DV� EDVLF� VXEMHFWV� RI
NQRZOHGJH�PDQDJHPHQW�LV�VKRZQ�KHUH
XVLQJ� FDVHV� RI� FDUGLRYDVFXODU� SHUIX�
VLRQ�� %DVHG� RQ�.,33� LW� FDQ� EH� VKRZQ
WKDW� SHUIXVLRQ�ZRUN� KDV� WKH� SRWHQWLDO
IRU� WKH� JHQHUDWLRQ� RI� NQRZOHGJH�� EXW
WKH�RUJDQLVDWLRQDO�VWUXFWXUH�VKRZV�SR�
WHQWLDO�WR�LPSURYH�WKH�GLVVHPLQDWLRQ�RI
NQRZOHGJH�

����,QWURGXFWLRQ

.QRZOHGJH�LV�FRPPRQO\�GHILQHG�DV�FDSDFLW\�IRU�HIIHFWLYH
DFWLRQ�� DQG� OHDUQLQJ� DV� LQFUHDVLQJ� NQRZOHGJH�� ,QFUHDVLQJ
WKH�FDSDFLW\�IRU�HIIHFWLYH�DFWLRQ�LV�RQH�PDMRU�REMHFWLYH�RI
NQRZOHGJH� PDQDJHPHQW�� 1HYLV� HW� DO�� ������� GHVFULEH
WKUHH�VWDJHV�RI�PDQDJLQJ�WKLV�FDSDFLW\��D��WKH�XWLOLVDWLRQ�RI
NQRZOHGJH�� �E�� WKH� DFTXLVLWLRQ� RI� NQRZOHGJH� DQG� �F�� WKH
GLVVHPLQDWLRQ�RI� NQRZOHGJH��7RROV� FXUUHQWO\� DYDLODEOH� WR
DQDO\VH� WKH� VWDWXV� RI� WKHVH� WKUHH� VWDJHV� DUH� UDUH�� ,Q� WKLV
SDSHU�ZH�XVH�WKH�.,33�DSSURDFK��6WUXFN�������WR�DQDO\VH
WKH�PDQDJHPHQW�RI�NQRZOHGJH�LQ�WKH�HQYLURQPHQW�RI�RSHQ
KHDUW�VXUJHU\�

7KH� HQYLURQPHQW� LQ� ZKLFK� RSHQ� KHDUW� VXUJHU\� LV� FRQ�
GXFWHG��L�H��LQ�WKH�RSHUDWLQJ�WKHDWUH��SOD\V�D�FULWLFDO�UROH�LQ
VXFFHVVIXO�RSHUDWLRQ��WKH�SK\VLFDO�OD\RXW�RI�WKH�VSDFH�JHQ�
HUDOO\� IROORZV� URXWLQH� SDWWHUQV�� +RZHYHU� HDFK� RSHUDWLRQ
UHTXLUHV� VSHFLILF� RUJDQLVDWLRQ� DQG� WUDQVIHU� RI� NQRZOHGJH�
7KH� SURFHVVHV� E\� ZKLFK� WKLV� RUJDQLVDWLRQ� DQG� WUDQVIHU
RFFXU�UHOLHV�RQ�VKDUHG�LQIRUPDWLRQ�DFURVV�VWDII�DQG�WKLV��LQ

WXUQ�� LQIOXHQFHV�FRPPXQLFDWLRQ�DFWLYLWLHV�DQG�KRZ�HTXLS�
PHQW�LV�XVHG��7KXV�WKHUH�DUH�LPSRUWDQW�LVVXHV�SHUWDLQLQJ�WR
PDQDJHPHQW� RI� WHFKQRORJ\� DQG� WR� KXPDQ� LQWHUDF�
WLRQ�FRPPXQLFDWLRQ�

7KH� ZRUN� V\VWHP� LQ� TXHVWLRQ� FRPSULVHV� D� WHDP� RI� IRXU
GLVWLQFW�PHGLFDO�SURIHVVLRQV��:KLOH� WKH� VXUJHRQ�SHUIRUPV
WKH�YLWDO�UHSDLU�RI�WKH�KHDUW�GHIHFW��KH�VKH�LV�VXSSRUWHG�E\
IRXU�VXE�WHDPV�RI� VNLOOHG� LQGLYLGXDOV��(DFK�VXE�WHDP� LV�D
VHPL�DXWRQRPRXV� XQLW�� ZLWK� WKHLU� RZQ� VHW� RI� JRDOV� DQG
SURFHGXUHV� EXW� ZKR� FRQFXUUHQWO\� SOD\� WKHLU� SDUW� LQ� WKH
LQWHUGHSHQGHQW�RSHUDWLRQ�WHDP��7KH�VXE�WHDPV�LQFOXGH���D�
WKH�VXUJLFDO�WHDP��E��WKH�QXUVLQJ�WHDP��F��WKH�DQDHVWKHWLVWV
DQG� �G�� WKH�SHUIXVLRQLVWV��7KH� ODWWHU�PDLQWDLQ� WKH� FLUFXOD�
WLRQ� RI� EORRG� DURXQG� DQG� R[\JHQDWLRQ� RI� SDWLHQW� WLVVXHV
GXULQJ�VXUJLFDO�SURFHGXUHV�

7KH� PDQDJHPHQW� RI� SHUIXVLRQLVW� NQRZOHGJH� ZLOO� EH� WKH
IRFXV�RI�WKLV�SDSHU��,Q�SULQFLSOH�LW�LV�QRW�GLVVLPLODU�WR�XQLWV
LQ� HYHU\� SXUSRVHIXO� RUJDQLVDWLRQ�� -XVW� DV� HDFK� VXE�WHDP
KDV� LWV� RZQ� VSHFLILF� NQRZOHGJH�� WKHUH� LV� D� FRQVWDQW� H[�
FKDQJH� RI� LQIRUPDWLRQ� ZLWKLQ� HDFK� RSHUDWLQJ� WHDP�� 7KH
ZHOO� EHLQJ� RI� WKH� SDWLHQW� UHOLHV� RQ� WKH� DGHTXDF\� RI� WKH
NQRZOHGJH�RI� WKH� VXE�WHDPV�DQG� WKH�SURSHU� XWLOLVDWLRQ�RI
WKDW� NQRZOHGJH�� 7KH� DFTXLVLWLRQ� DQG� GLVVHPLQDWLRQ� RI
NQRZOHGJH� LQ� PDQ\� PHGLFDO� SURIHVVLRQV�� SHUIXVLRQLVWV
DPRQJ�WKHP��VWLOO�UHOLHV�KHDYLO\�RQ�VHQLRU�QRYLFH�WUDLQLQJ�
PDNLQJ�WKHVH�DUHDV�RI�H[SHUWLVH�HVSHFLDOO\�LQWHUHVWLQJ�

�� 7KH�.,33�0RGHO

������7KH�:RUN�6\VWHP

$OO� KXPDQ� ZRUN� LV� PDQDJHG� E\� D� PHQWDO� PRGHO� �)UHVH
������� 7KLV� PHQWDO� PRGHO� FRPSULVHV� WKH� NQRZOHGJH� D
KXPDQ�EHDUV��:RUN�QHHG�QRW�H[SOLFLWO\�LQYROYH�PDFKLQHU\
RU� DQ\� WHFKQLFDO� GHYLFH�� EXW� LW� QHHGV� WKH� DSSOLFDWLRQ� RI
NQRZOHGJH� WR� EH� H[HFXWHG� �+DFNHU� ������ S������ &RQVLG�
HULQJ� WKH� FXUUHQW� VKLIW� IURP� PDQXDO� ZRUN� WRZDUGV� PRUH
LQWHOOHFWXDO�ZRUN� �=XERII������ �S����� LW� LV� IHDVLEOH� WR� IR�
FXV� OHVV� RQ� WKH� SK\VLFDO� LQWHUDFWLRQ� EHWZHHQ� WKH� KXPDQ
DQG� WHFKQLFDO� SDUW� RI� ZRUN� V\VWHPV� DQG� SODFH� PRUH� HP�
SKDVLV�RQ�WKH�NQRZOHGJH�ERWK�FRQWULEXWH�WR�D�ZRUN�V\VWHP�
7KLV� FRQWULEXWLRQ� LV� XVXDOO\� WULJJHUHG� E\� WKH� LQIRUPDWLRQ
UHTXLUHG�WR�DFKLHYH�D�VSHFLILF�JRDO�RU�SXUSRVH��,Q�WKH�FDVH
RI� WKH�SHUIXVLRQLVW� WKH�SXUSRVH� LV� WR�PDLQWDLQ� WKH� FOLQLFDO
VWDELOLW\�RI�WKH�SDWLHQW�WKURXJKRXW�WKH�RSHUDWLRQ�

7KXV� .QRZOHGJH�� ,QIRUPDWLRQ�� 3URFHVV� DQG� 3XUSRVH
�.,33��FDQ�EH�VHHQ�DV�WKH�SULPDU\�FRPSRQHQWV�RI�D�ZRUN

7KH� FRS\ULJKW� RI� WKLV� SDSHU� EHORQJV� WR� WKH� SDSHU¶V� DXWKRUV�� 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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.QRZOHGJH

3URFHVV

3XUSRVH
�.QRZOHGJH�DQG�3URGXFW�

,QIRUPDWLRQ

,QWULQVLF
/HDUQLQJ

/RRS

V\VWHP�� 7KHVH� HVWDEOLVK� WKH� .,33�PRGHO�� DV� VKRZQ� LQ
)LJXUH� ��� ZKLFK� UHSUHVHQWV� WKH� UHODWLRQVKLS� EHWZHHQ
NQRZOHGJH�DQG� LQIRUPDWLRQ� LQ�D�SURFHVV�DLPHG�DW� WKH� UH�
DOLVDWLRQ�RI�D�JLYHQ�SXUSRVH�

,Q� DGGLWLRQ� WR� WKH� UHDOLVDWLRQ� RI� WKH� SXUSRVH�� WKHUH� LV�� LQ
PRVW� FDVHV� D� VHFRQGDU\� SURGXFW� RI� NQRZOHGJH� FUHDWHG
GXULQJ�WKH�SURFHVV��3UDFWLFDO� WUDLQLQJ�FRXUVHV� LQWULQVLFDOO\
HQFRXUDJH� OHDUQLQJ� VSHFLILF� NQRZOHGJH� DV� WKH� PDLQ� SXU�
SRVH�RI�D�ZRUN�V\VWHP��DQG�WKH�SURGXFHG�HQWLW\�LV�WKH�E\�
SURGXFW�� 3URGXFWLRQ� HQYLURQPHQWV�� RQ� WKH� RWKHU� KDQG�
SODFH� PRVW� HPSKDVLV� RQ� WKH� SURGXFW� EXW� VWLOO� FDQ� FUHDWH
NQRZOHGJH�DV�D�E\�SURGXFW��,Q�ERWK�FDVHV�WKLV�NQRZOHGJH
LV�LQFRUSRUDWHG�LQWR�D�IHHGEDFN�ORRS��ZKLFK�FDQ�PRGLI\�DQ
LQGLYLGXDO¶V�NQRZOHGJH�

)LJXUH����.,33�5HSUHVHQWDWLRQ�2I�:RUN

7KH� ,QWULQVLF� /HDUQLQJ� /RRS� LQ� )LJXUH� �� LOOXVWUDWHV� VXFK
´OHDUQLQJ�E\�GRLQJ´��0RVW�SUDFWLFDO�WUDLQLQJ�FRXUVHV�IRFXV
RQ� NQRZOHGJH� DFTXLVLWLRQ� ±� QRW� SURGXFW�� 0RVW� QRQ�
WUDLQLQJ�HQYLURQPHQWV�IRFXV�RQ�SURGXFW�UDWKHU�WKDQ�NQRZO�
HGJH� DFTXLVLWLRQ�� 7KH� SHUIXVLRQLVW� WUDLQHH�PXVW� IRFXV� RQ
ERWK� DV� WKH� SURGXFW� �VXFFHVVIXO� E\SDVV�� FDQQRW� EH� VDFUL�
ILFHG�IRU�NQRZOHGJH�DFTXLVLWLRQ�

7KH� ³SURFHVV´� LQ� )LJXUH� �� FDQ� EH� DQ\WKLQJ� ZKLFK� WUDQV�
IRUPV�DQ�HQWLW\� �SK\VLFDO�RU�QRW�� WRZDUGV�D� WDUJHW�RU�SXU�
SRVH�� ,QIRUPDWLRQ�� KRZHYHU�� QHHGV� WR� EH� PRUH� SUHFLVHO\
GHILQHG��HVSHFLDOO\�VLQFH�NQRZOHGJH�FDQ�RQO\�EH�VKDUHG�DV
LQIRUPDWLRQ��0RUULV�������S������5HJDUGOHVV�RI� WKH�PRGH
RI� FRPPXQLFDWLRQ� �H�J�� YHUEDOO\�� H�PDLO�� SDSHU�� HWF��� WKH
VHQGHU� RI� LQIRUPDWLRQ� KDV� WR� DQWLFLSDWH� WKH� UHFHLYHU¶V
NQRZOHGJH�WR�PD[LPLVH�FRPSUHKHQVLRQ�

,Q�PRVW�SUDFWLFDO�FDVHV�WKH�VHQGHU�ZLOO�VLPSO\�DVVXPH�WKDW
WKH� UHFHLYHU� KDV� VXIILFLHQW� NQRZOHGJH� WR� LQWHUSUHW� WKH� LQ�
IRUPDWLRQ� WUDQVIHUUHG�� 7KH� UHFHLYHU� KDV� WR� LQWHUSUHW� WKH
LQIRUPDWLRQ��QRW�RQO\�XVLQJ�WKHLU�RZQ�NQRZOHGJH�EXW�WDN�
LQJ�WKH�VHQGHU¶V�NQRZOHGJH�LQWR�DFFRXQW�DV�ZHOO��,QIRUPD�
WLRQ� UHODWHV� WR�NQRZOHGJH� LQ� WKH� VHQVH� WKDW� WKH� EHWWHU� WKH
µJRRGQHVV� RI� ILW¶� EHWZHHQ� WKH� NQRZOHGJH� RI� WKH� SURFHVV
DQG�LWV�SXUSRVH��WKH�OHVV�LQIRUPDWLRQ�PD\�EH�UHTXLUHG��)RU
H[DPSOH� D� KLJKO\� VNLOOHG� SHUIXVLRQLVW� PD\� RQO\� QHHG� WR
NQRZ�WKH�W\SH�RI�KHDUW�VXUJHU\�WR�FRQVWUXFW�WKH�DSSURSULDWH
HTXLSPHQW� FRQILJXUDWLRQ�� ZKHUHDV� D� QRYLFH� SHUIXVLRQLVW

ZRXOG�QHHG�VRPH�JXLGDQFH�LQ�WKLV�

$SDUW� IURP� LQIRUPDWLRQ�� WKH� SURGXFW� DQG� WKH� SURFHVV� GH�
WHUPLQH�WKH�NQRZOHGJH� WKDW� LV� UHTXLUHG� LQ�D�ZRUN�V\VWHP�
7KH�NQRZOHGJH�DERXW�WKH�SURFHVV�PD\�QRW�H[FHHG�NQRZO�
HGJH�DERXW�FOLQLFDO�SDUDPHWHUV� LQ�RSHQ�KHDUW� VXUJHU\� DQG
WKHLU� LPSDFW�RQ�WKH�RXWFRPH�� WKH�SDWLHQW¶V�VDIH�FRQGLWLRQ�
PDNLQJ�FRQWLQXRXV�TXDOLW\�FRQWURO�QHFHVVDU\��%RKQ�������

.QRZOHGJH�IHDWXUHV� WZR�GLPHQVLRQV�±�DQ�H[SOLFLW�GLPHQ�
VLRQ�� WKDW� LV� NQRZOHGJH� ZKLFK� FDQ� EH� H[SUHVVHG�� DQG� D
WDFLW�GLPHQVLRQ��ZKLFK�XVXDOO\�FDQQRW��3RODQ\L�������S����
7DFLW� NQRZOHGJH� GHVFULEHV� SULPDU\� VHQVRULPRWRU� DFWLRQV
DQG�DXWRPDWHG� URXWLQHV��ZKLFK�%|KOH� ������� FRQQHFWV� WR
H[SHULHQFH��$V� VXFK�� WKHVH� URXWLQHV� UHSUHVHQW� VNLOO� EDVHG
DQG� UXOH� EDVHG� EHKDYLRXU� DFFRUGLQJ� WR� 5DVPXVVHQ¶V
������� WKUHH� W\SHV�RI�NQRZOHGJH��7KHVH� WZR� W\SHV�RI�EH�
KDYLRXU� UHTXLUH� QR� FRQVFLRXV� UHIOHFWLRQ�� LQ� IDFW� VXFK� UH�
IOHFWLRQ� FDQ� OHDG� WR� VHULRXV� GLVUXSWLRQV� �+DFNHU� �����
S������� .QRZOHGJH� EDVHG� EHKDYLRXU� LV� WKH� WKLUG� W\SH�
ZKLFK�UHIHUV�WR�SUREOHP�VROYLQJ�DFWLYLWLHV�WKDW�DUH�VXEMHFW
WR�FRQVFLRXV�UHIOHFWLRQ��ZKHUH�IRU�H[DPSOH�HIIHFWV�RI�GLI�
IHUHQW�VWUDWHJLHV�DUH�FRQVLGHUHG�DFFRUGLQJ�WR�JRDOV�WKURXJK
UHDVRQLQJ� RU� WHVWLQJ� �5DVPXVVHQ� ������� +RZHYHU�� WKHVH
WKUHH� W\SHV� HVWDEOLVK� D� KLHUDUFK\� IURP� NQRZOHGJH� EDVHG
GRZQ� WR� VNLOO� EDVHG� EHKDYLRXU�� ZKHUH� WKH� KLJKHU� OHYHOV
LQFRUSRUDWHV�WKH�ORZHU�

������7KH�:RUN�2UJDQLVDWLRQ

*XGH� DQG� 6FKPLGW� ������� SRLQW� RXW� WKDW� WKH� NQRZOHGJH
DSSOLHG� GRHV� QRW� QHFHVVDULO\� FRUUHVSRQG� WR� WKH� PHQWDO
PRGHO� RI� ZRUN� LW� LV� EDVHG� RQ�� ,Q� SDUWLFXODU�� VNLOO� EDVHG
EHKDYLRXU� DQG� UXOH� EDVHG� EHKDYLRXU� GR� QRW� LQYROYH� FRQ�
VFLRXV� UHIOHFWLRQ� GXULQJ� WKHLU� SHUIRUPDQFH�� WKXV�� XQOLNH
NQRZOHGJH�EDVHG�EHKDYLRXU��IHHGEDFN�IURP�WKH�WDVN�LWVHOI
PD\�QRW�EHQHILFLDOO\�PRGLI\�LQGLYLGXDO�NQRZOHGJH�

)HHGEDFN� PXVW� EH� WUDQVODWHG� DQG� VHQW� WKURXJK� RUJDQLVD�
WLRQDO�FKDQQHOV��)HHGEDFN�ZKLFK�KDV�QRW�EHHQ�WUDQVIRUPHG
LQWR�LQIRUPDWLRQ�DQG�FRPPXQLFDWHG�WR�WKH�KXPDQ�SDUWLFL�
SDQW� RI� D�ZRUN� V\VWHP�ZLOO� QRW� DIIHFW� SHUIRUPDQFH�� )XU�
WKHUPRUH�� IHHGEDFN� KDV� WR� EH� DGHTXDWH�� 7KH� SUHVHQW� QX�
PHULFDO�SUHVHQWDWLRQ�RI�FOLQLFDO�GDWD�LQ�SHUIXVLRQ�GRHV�QRW
DVVLVW� LQWHUSUHWDWLRQ� RI� WKH� YDOXHV�� HVSHFLDOO\� ZKHUH� WKH
LPSDFW� RI� WKRVH� YDOXHV� RQ� WKH� UHVXOW� LV� QRW� H[SOLFLWO\� GH�
VFULEHG��EXW�NQRZQ�E\�H[SHULHQFH�

2UJDQLVDWLRQDO�FKDQQHOV�DUH�UHSUHVHQWHG�LQ�)LJXUH���DV�WKH
2XWHU� /HDUQLQJ� /RRS� DQG� ([WHUQDO� /HDUQLQJ� /RRS�� 7KH
LQWULQVLF� OHDUQLQJ� ORRS�UHSUHVHQWV� LQGLYLGXDO� OHDUQLQJ��DQG
WKH� VKDGHG� LQIRUPDWLRQ� ER[HV� IHDWXUHG� LQ� WKH� 2XWHU� DQG
([WHUQDO�/HDUQLQJ�/RRS�LQ�)LJXUH���LQGLFDWH�WKH�SRLQWV�IRU
PDQDJHULDO�LQWHUYHQWLRQ��7KH�RXWHU�OHDUQLQJ�ORRS�SURYLGHV
IHHGEDFN� IURP� UHVRXUFHV�ZLWKLQ� WKH�ZRUN�V\VWHP� VXFK� DV
RSHUDWLRQ�WHDP�PHPEHUV��ZKLOH�WKH�H[WHUQDO�OHDUQLQJ�ORRS
VXSSOLHV�IHHGEDFN�IURP�VRXUFHV�RXWVLGH�WKH�ZRUN�V\VWHP��H

)XUWKHUPRUH��ZRUNHUV�DXWRPDWH�NQRZOHGJH�ZKLOH�OHDUQLQJ�
WKHUHE\� UHOHDVLQJ� FRJQLWLYH� UHVRXUFHV� IRU� IXUWKHU� OHDUQLQJ
�.RXEHN�������
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)LJXUH����.,33�0RGHO�2I�:RUN

7KLV� DSSOLHV� WR� DOO� OHYHOV� RI� NQRZOHGJH� EHKDYLRXU� DQG
PHDQV� D� ZRUN� V\VWHP� WKDW� LV� VXSSRVHG� WR� JHQHUDWH� QHZ
NQRZOHGJH�VKRXOG�PRUH�RU�OHVV�FRQVWDQWO\�FKDOOHQJH�SHR�
SOH�WKURXJK�WDVNV�WKDW�UHTXLUH�NQRZOHGJH�EDVHG�EHKDYLRXU�
$GGLWLRQDOO\�� DV� DXWRPDWHG� NQRZOHGJH� DQG� URXWLQHV� WHQG
WR� EH� WDFLW�� WKH� NQRZOHGJH� LV� QRW� HDVLO\� GLVVHPLQDWHG�
+RZHYHU�� HYHQ� LI� WKH�ZRUN� LWVHOI� LV� VXEFRQVFLRXVO\� UHJX�
ODWHG� WKH� DSSOLFDWLRQ� RI� NQRZOHGJH� GHWHUPLQHV� LWV� SURFH�
GXUH� DQG� LWV� RXWFRPH�� 7KH� SURFHGXUH� RIWHQ� LQYROYHV� WKH
DSSOLFDWLRQ�RI�WDFLW�NQRZOHGJH��ZKLFK�LQWULQVLFDOO\�SURKLE�
LWV�HDV\�DVVHVVPHQW��EXW�WKH�FKDUDFWHULVWLFV�RI�WKH�RXWFRPH
DUH�FRPSDUDWLYHO\�HDV\�WR�DVVHVV�

0DQDJHPHQW� EHJLQV� E\� NQRZLQJ� WKH� VWDWH� RI� WKH� REMHFW
WKDW�LV�WR�EH�PDQDJHG��7KH�VWDWH�RI�NQRZOHGJH�DFTXLVLWLRQ�
XWLOLVDWLRQ� DQG� GLVVHPLQDWLRQ� FDQ� EH� HYDOXDWHG� DFFRUGLQJ
WR�.,33��)RU�WKDW�SXUSRVH�WKH�WDVNV�RI�D�ZRUN�V\VWHP�DUH
FODVVLILHG� DFFRUGLQJ� WR� WKH� W\SH� RI� NQRZOHGJH� XWLOLVHG
�.%%��5%%�� 6%%��� )XUWKHU�� WKH� DVVHVVPHQW� RI� WKH� RXWHU
DQG� H[WHUQDO� OHDUQLQJ� ORRSV� UHYHDOV� ZKHUH� IHHGEDFN� LV
JLYHQ�DQG�NQRZOHGJH�GLVVHPLQDWHG�

����7KH�0DQDJHPHQW�RI�3HUIXVLRQ�.QRZOHGJH

2SHQ�KHDUW�VXUJHU\�LV�D�ZRUN�V\VWHP�ZKLFK�HPERGLHV�WKH
XWLOLVDWLRQ��DFTXLVLWLRQ�DQG�GLVVHPLQDWLRQ�RI�NQRZOHGJH��$
SHUIXVLRQLVW� LV� TXDOLILHG� E\� DFDGHPLF� DQG� FOLQLFDO� HGXFD�
WLRQ��.XUX]V��������8SRQ�WKH�FRPSOHWLRQ�RI�WKH�DFDGHPLF
V\OODEXV�D� WUDLQHH�SHUIXVLRQLVW�HQWHUV� WKH�FOLQLFDO�HQYLURQ�
PHQW� ZLWK� D� NQRZOHGJH� IRXQGDWLRQ� ZKLFK� PDLQO\� FRP�
SULVHV� H[SOLFLW� WH[WERRN� NQRZOHGJH�� )URP� WKLV� OHYHO� RI
NQRZOHGJH� WKH\� PXVW� OHDUQ� WR� RSHUDWH� D� KHDUW� DQG� OXQJ
E\SDVV�V\VWHP�IURP�WKHLU�WUDLQLQJ�H[SHULHQFHV�LQ�D�FOLQLFDO
HQYLURQPHQW�

'XULQJ� WKLV� SHULRG� WKH� QRYLFH� SHUIXVLRQLVW� RSHUDWHV� WKH
KHDUW�DQG�OXQJ�E\SDVV�HTXLSPHQW�XQGHU�WKH�VXSHUYLVLRQ�RI
D�VHQLRU�SHUIXVLRQLVW�IRU�D�PLQLPXP�RI�����FDVHV�LQ�RUGHU
WR�PHHW�(%&3�FULWHULD��(XURSHDQ�%RDUG�RI�&DUGLRYDVFXODU
3HUIXVLRQ��������7KLV�IRUP�RI�VHQLRU�QRYLFH�WUDLQLQJ�LQGL�
FDWHV�WKDW�D�VLJQLILFDQW�DPRXQW�RI�SHUIXVLRQ�NQRZOHGJH� LV
WDFLW�DQG�QHHGV�SUDFWLVH�WR�EHFRPH�DXWRPDWHG�RU�URXWLQH�

3HUIXVLRQLVWV� DFTXLUH� H[SOLFLW� NQRZOHGJH� IURP� VHYHUDO
VRXUFHV���D��DFDGHPLF�DQG�FOLQLFDO�WUDLQLQJ���E��GLVFXVVLRQV
ZLWK� RWKHU� SHUIXVLRQLVWV�� �F�� FRQIHUHQFHV� DQG� MRXUQDO� SD�
SHUV�� 7KH� H[SOLFLW� NQRZOHGJH� ZKLFK� LV� DSSOLHG� WR� HDFK
VXUJLFDO� FDVH�E\� WKH�SHUIXVLRQLVW� LV�PDLQO\� DFTXLUHG� IURP
OLWHUDWXUH� VRXUFHV�GXULQJ� WKHRUHWLFDO� WUDLQLQJ�DQG� LQFOXGHV
ZHOO�HVWDEOLVKHG�VFLHQWLILF�IDFWV�RU�SURFHGXUHV��7KH�XQLYHU�
VDO� DFFHSWDQFH� RI� D� WHFKQLTXH� LQ� SHUIXVLRQ� PD\� EH� UH�
IOHFWHG�E\�WKH�H[WHQW�RI�LWV�DSSOLFDWLRQ��7KH�WHFKQLTXH�IRU
WKH� PHDVXUHPHQW� RI� $&7� �DFWLYDWHG� FORWWLQJ� WLPH��� IRU
LQVWDQFH�� LV� FRQVLVWHQW� EHWZHHQ� DOO� SDHGLDWULF� FDUGLRWKR�
UDFLF�FHQWUHV�LQ�WKH�8.��(OOLRWW�HW�DO��������

6RPH� WHFKQLTXHV� KDYH� EHFRPH� HVWDEOLVKHG� WKURXJK� WKH
H[SHULHQFH� RI� LQGLYLGXDO� KRVSLWDOV� DQG� DUH� WKHUHIRUH� DF�
FHSWHG� DV� VWDQGDUG� RQO\� ZLWKLQ� WKHVH� KRVSLWDOV�� 7KH� OHVV
FRQVLVWHQW� SHUIXVLRQ� WHFKQLTXHV� DUH� QRW� H[SOLFLW� WH[WERRN
LQIRUPDWLRQ�EXW� WHQG� WR�EH� UHVHDUFK�SURMHFW�RU� LQQRYDWLYH
LGHDV�RI�SDUWLFXODU�KRVSLWDOV�

3HUIXVLRQLVWV�SRLQW�RXW�WKDW�QRW�DOO�KRVSLWDOV�DUH�ZLOOLQJ�WR
WU\�WKHVH�QHZ�WHFKQRORJLHV�XQWLO�WKH\�DUH�SURYHQ�VXSHULRU�
7KXV� WKH\� DUH� OHVV� FRQVLVWHQWO\� DSSOLHG�� )RU� H[DPSOH�
PRGLILHG�XOWUDILOWUDWLRQ�LV�URXWLQHO\�XVHG�E\�RQH�KRVSLWDO�WR
PLQLPLVH�WKH�GLOXWLRQ�DQG�YROXPH�RI�SHUIXVDWH�LQ�SDHGLDW�
ULF�FDVHV��EXW�LW� LV�QRW�\HW�D�XQLYHUVDOO\�DSSOLHG� WHFKQLTXH
EHFDXVH� RWKHUV� KDYH� \HW� WR� EH� SHUVXDGHG� RI� WKH� EHQHILWV�
$OWKRXJK� LW� LV� FXUUHQWO\� EHLQJ� LQWURGXFHG� WR�PRUH� KRVSL�
WDOV��PDQ\�PD\�QRW�DGRSW� WKH� WHFKQLTXH�XQWLO� WKH�EHQHILWV
DUH�H[SOLFLWO\�RXWOLQHG�LQ�VWDQGDUG�OLWHUDWXUH�

5HOHYDQW� FDVH�VSHFLILF� NQRZOHGJH� LV� JDWKHUHG� IURP� �D�
SDWLHQW� UHFRUGV�� �E�� SUH�RSHUDWLYH� GLVFXVVLRQV� ZLWK� WKH
FRQVXOWDQW�VXUJHRQ�DQG��F��SUH�RSHUDWLYH�GLVFXVVLRQV�ZLWK
SHUIXVLRQ� FROOHDJXHV�� 7KLV� FDVH� VSHFLILF� LQIRUPDWLRQ� LV
FRPELQHG�ZLWK�HVWDEOLVKHG�NQRZOHGJH�WR�GHYLVH�D�VWUDWHJ\
IRU�HDFK�RSHUDWLRQ��)RU�LQVWDQFH��WKH�SHUIXVLRQLVW�ZLOO�DOOR�
FDWH� FHUWDLQ� FRPSRQHQW� VL]HV� �R[\JHQDWRU�� UHVHUYRLU�� OLQH
VL]H��IRU�WKH�FLUFXLW�EDVHG�RQ�WKH�KHLJKW�DQG�ZHLJKW�RI�WKH
SDWLHQW�

7KH� QDWXUH� RI� WKH� KHDUW� GHIHFW�ZLOO� LQIOXHQFH� WKH�PHWKRG
E\�ZKLFK�E\SDVV�LV�FDUULHG�RXW��)RU�H[DPSOH��FDUGLRSOHJLD
ZLOO� RQO\� EH� XVHG� WR� DUUHVW� WKH� KHDUW� LQ� FRPSOH[� DQG
OHQJWK\� FDVHV�� 'XULQJ� HDFK� FDVH�� D� SHUIXVLRQLVW� DFTXLUHV
DQG� SURFHVVHV� LQIRUPDWLRQ� E\� FRPPXQLFDWLRQ� ZLWK� WKH
RWKHU� PHGLFV� DQG� WKH� FOLQLFDO� GDWD� SUHVHQWHG� RQ� YDULRXV
PRQLWRUV��7KH�SHUIXVLRQLVW�KDV�WKH�JUHDWHVW�YHUEDO�FRQWDFW
ZLWK�WKH�VXUJHRQ��IROORZHG�E\�WKH�DQDHVWKHWLVW�

3URWRFROV� DQG�REVHUYDWLRQV� VKRZHG� WKDW� WKHVH� DUH�PDLQO\
DERXW�DFWLRQV��ZKLFK� WDNH�SODFH�RU�KDYH� WDNHQ�SODFH�� DQG
WKH� QHHG� IRU� DGMXVWPHQWV� RI� FOLQLFDO� SDUDPHWHUV�� 9DULRXV
FOLQLFDO�SDUDPHWHUV�DUH�GLVSOD\HG�LQ�QXPHULFDO�IRUPDW�DQG
FRQWLQXRXVO\�XSGDWHG�WKURXJKRXW�WKH�SURFHGXUH�DQG�LQWHU�
SUHWHG� E\� WKH� SHUIXVLRQLVW�� )RU� H[DPSOH�� FRPSDULQJ� WKH
OHYHO�RI�FXUUHQW�YHQRXV�R[\JHQ�VDWXUDWLRQ�ZLWK� WKH�SUHYL�
RXV�RQH�

.QRZOHGJH ,QIRUPDWLRQ
:25.
6<67(0

,QIRUPDWLRQ
2XWHU
OHDUQLQJ
ORRS

3URFHVV

([WHUQDO
OHDUQLQJ
ORRS

,QWULQVLF
OHDUQLQJ
ORRS

�.QRZOHGJH�	�3URGXFW

,QIRUPDWLRQ
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6HFRQGO\�� SHUIXVLRQLVWV� PD\� FRQVWUXFW� D� WHPSRUDO� RYHU�
YLHZ� RI� WKH� YHQRXV� R[\JHQ� OHYHO� IRU� WKH� GXUDWLRQ� RI� WKH
SURFHGXUH�� 7KLUGO\�� WKH\� FRQVLGHU� ZKHWKHU� WKLV� WUHQG� LV
H[SHFWHG�DQG�ZLWKLQ�VDIH�OLPLWV�IRU�WKH�FXUUHQW�VWDWXV�RI�WKH
SDWLHQW�

7KH� SHUIXVLRQ� WDVNV� FDQ� EH� GLYLGHG� LQWR� WKUHH� VWDJHV� ���
SUH�RSHUDWLRQDO�SUHSDUDWLRQ������WKH�DFWXDO�VXUJHU\��DQG����
SRVW�RSHUDWLRQ� DFWLYLWLHV�� 7KHVH� WDVNV� ZHUH� FODVVLILHG� DF�
FRUGLQJ� WR� WKH� EHKDYLRXUV� �PDLQO\� .%%�� 5%%�� WKH\� GH�
PDQG��)XUWKHU��WKH�JHQHUDWHG�LQIRUPDWLRQ�ZDV�UHYLHZHG�LQ
RUGHU� WR� HVWLPDWH� WKH� IDFLOLWDWLRQ� RI� WKH� WKUHH� OHDUQLQJ
ORRSV�

����.,33�(YDOXDWLRQ

���� 7KH�8WLOLVDWLRQ�2I�.QRZOHGJH

��������3UH�RSHUDWLRQDO�3UHSDUDWLRQ

7KH� IROORZLQJ� HYDOXDWLRQ� LV� GHULYHG� IURP� GDWD� FROOHFWHG
GXULQJ�VHYHUDO�E\SDVV�RSHUDWLRQV�DW�D�KRVSLWDO� LQ�/RQGRQ�
7KH�SHUIXVLRQLVWV�UHFHLYH�SUH�RSHUDWLYH�LQIRUPDWLRQ�DERXW
WKH� SDWLHQW�� IRU� H[DPSOH� WKH� SDWLHQW� SK\VLRORJ\�� EORRG
JURXS�� WKH� QDWXUH� RI� WKH� RSHQ� KHDUW�VXUJHU\� DQG� WKH
SODQQHG�SURFHGXUHV� �LQ� VRPH� FDVHV�� IRU� H[DPSOH�� WKH� SD�
WLHQW�KHDUW�PD\�EH�VWRSSHG���,QIRUPDWLRQ�LV�JLYHQ�DERXW�WKH
VXUJHRQV�DQG�DQDHVWKHWLVWV�ZKR�DUH�DVVLJQHG�WR�WKH�RSHUD�
WLRQ�DQG�SHUIXVLRQLVWV�DGMXVW� WKHLU� VWUDWHJ\� WR� WKH� VW\OH� RI
WKH�VXUJHRQ�LQ�FKDUJH�

6XFK� VWUDWHJ\� GHVLJQ� LV� NQRZOHGJH� EDVHG� EHKDYLRXU
�.%%���7KH�VWUDWHJ\� LV�GHULYHG� IURP�H[SOLFLW� NQRZOHGJH�
EXW�SHUIXVLRQLVW�UHO\�RQ� WKHLU�H[SHULHQFH�DV�ZHOO��7KH�RE�
VHUYHG�FDVHV�VKRZHG� WKDW�SHUIXVLRQLVWV� LQWHJUDWHG�GHYLFHV
IRU� PRGLILHG� XOWUDILOWUDWLRQ� DFFRUGLQJ� WR� WKHLU� SRVLWLYH
H[SHULHQFH�

3HUIXVLRQLVWV� FRQILJXUH� WKHLU� PHDQV�� WKDW� LV� GUXJV�� IOXLGV
DQG�WHFKQLFDO�GHYLFHV�DFFRUGLQJ�WR�WKLV�VWUDWHJ\��7KLV�FRQ�
ILJXUDWLRQ� FRPSULVHV�� IRU� H[DPSOH�� WKH� EORRG� UHVHUYRLU
VL]H�� R[\JHQDWRU� VL]H�� DUWHULDO� DQG� YHQRXV� FDQQXODH� DQG
OLQH�VL]HV��DQG�LV�UXOH�EDVHG�EHKDYLRXU��5%%��LI�WKHQ�GHFL�
VLRQV���7KH�FRQILJXUDWLRQ� LV��KRZHYHU�� VXEMHFW� WR� WKH� VXU�
JHRQV� DSSURYDO�� ZKR� FDQ� GHPDQG� D� FKDQJH� EHFDXVH� RI
VXUJLFDO�QHFHVVLWLHV�

��������2SHUDWLRQ

7KH�DGMXVWPHQW�RI�PHDQV�WR�FXUUHQW�VXUJLFDO�SURFHGXUHV�LV
5%%��2EYLRXVO\��WKH�VWUDWHJ\�GHVLJQ�DLPV�DW�VWDEOH�SDWLHQW
FRQGLWLRQV�� WKXV�NHHSLQJ� DFWLYLWLHV� GXULQJ� VXUJHU\� DV� URX�
WLQH� DV� SRVVLEOH�� 7KH� SURFHVV� NQRZOHGJH� LV� W\SLFDOO\� DS�
SOLHG�WKURXJK�SURGXFWLRQ�UXOHV��H�J��LI�[�WKHQ�\��7KLV�PHDQV
WKDW� SDUDPHWHUV� GHVFULELQJ�SDWLHQW� VWDWH� DQG�GLVSOD\HG�RQ
WKH�PRQLWRUV� DUH� WUHDWHG� LQ� WHUPV� RI� WKUHVKROG� IRU� WULJJHU
HYHQWV� UDWKHU� WKDQ� LQ� WHUPV� RI� GHWDLOHG� SK\VLRORJLFDO
NQRZOHGJH�RI�WKH�SDWLHQW¶V�FKDQJLQJ�VWDWH�

%\SDVV�SDUDPHWHUV��OLNH�WKH�$&7�OHYHO�DUH�PRQLWRUHG�DQG
SHUIXVLRQLVWV�DGMXVW�SHUIXVDWH�YROXPH�RU�RWKHU�GUXJ�UHODWHG

SDUDPHWHUV�� OLNH� LI� WKH�$&7�OHYHO� LV� DERYH����� WKHQ� WXUQ
SXPS�VXFNHUV�RQ��7KH\�DOVR�UHVSRQG� WR� WKH� VXUJHRQ¶V� UH�
TXHVWV��VXFK�DV�³JR�RQ�E\SDVV´�

1HYHUWKHOHVV�� DQ\� LUUHJXODULWLHV� GHPDQG� UDSLG� GLDJQRVLV
�.%%��� )RU� LQVWDQFH�� D� FULWLFDO� EOHHGLQJ� RFFXUUHG� GXULQJ
RQH� REVHUYDWLRQ�� 7KH� DUWHULDO� FDQQXODH� LQ� SODFH� ZDV� WRR
VPDOO��ZKLFK�WKH�VXUJHRQ�UHTXHVWHG�DJDLQVW�WKH�MXGJHPHQW
RI� WKH� SHUIXVLRQLVW�� 5HPDUNDEO\�� LW� KDSSHQHG� GXULQJ� DQ
RSHUDWLRQ�ZKHUH� DQ� YHU\� H[SHULHQFHG� SHUIXVLRQLVW�ZDV� LQ
FKDUJH��+RZHYHU��VXFK�RFFXUUHQFHV�VHHP�WR�EH�UDUH�

7KH� SHUIXVLRQLVWV� PRQLWRU� DSSUR[LPDWHO\� ��� FOLQLFDO� SD�
UDPHWHUV�� GHSHQGLQJ� RQ� WKH� FDVH� DW� KDQG�� +RZHYHU�� WKH
SDUDPHWHU�DGMXVWPHQWV�LQYROYH�LQGLYLGXDO�H[SHULHQFH��)RU
H[DPSOH�� WKH� R[\JHQDWLRQ� RI� WKH� EORRG� LV� MXGJHG� E\� LWV
FRORXU��7KH�SRVLWLRQ�RI�WKH�DUWHULDO�FDQQXOD�LV�WHVWHG�E\�WKH
SUHVVXUH�GLDO�VZLQJ��ZKLFK�LV�HYDOXDWHG�E\�WKH�ORRN�RI� LWV
VKDSH��6RPH�SHUIXVLRQLVWV� WXUQ�RQ� WKH� VXFNHU�SXPSV� DW� D
VLJQLILFDQWO\� ORZHU�$&7�OHYHO� WKDW�RWKHUV��6DIH� OLPLWV� DUH
XVXDOO\�GHVLJQDWHG�E\� LQGLYLGXDO�KRVSLWDOV��SUDFWLVH��KRZ�
HYHU��YDULHV�ZLWKLQ�LQGLYLGXDO�KRVSLWDOV�

3HUIXVLRQLVW�FRPSLOH�D�SHUIXVLRQ�UHFRUG�GXULQJ�WKH�RSHUD�
WLRQ�� ZKHUH� PRVW� SDUDPHWHUV� DUH� UHFRUGHG� LQ� UHODWLRQ� WR
VSHFLILF�HYHQWV�OLNH�³UH�ZDUP�SDWLHQW´�RU�³DGGHG�EORRG´�

��������3RVW�2SHUDWLRQ

7KH�SHUIXVLRQLVW¶V� SUHVHQFH� DW� WKH� RSHUDWLRQ� LV� QR� ORQJHU
UHTXLUHG�ZKHQ� WKH�DUHWHULD� FDQQXODH� LV� UHPRYHG��7KH�E\�
SDVV� FLUFXLW� LV� GLVDVVHPEOHG� DQG� WKH� SHUIXVLRQ� UHFRUG
FRPSOHWHG�DQG�ILOHG��3RVW�RSHUDWLRQDO�WDVNV�UHTXLUH�URXWLQH
5%%�

7KH� SDWLHQW� LV� WKHQ� SUHSDUHG� IRU� LQWHQVLYH� FDUH�� 7KHUH� LV
OLWWOH� SRVW�RSHUDWLRQDO� FRQYHUVDWLRQ� EHWZHHQ� SHUIXVLRQLVWV
DQG�RWKHU�WHDP�PHPEHUV��7KH�SDWLHQW�LV�XVXDOO\�WUDQVIHUUHG
WR� LQWHQVLYH� FDUH��ZKHUH� WKH� SHUIXVLRQLVW� SXWV� WKH� SDWLHQW
RQ� DQ� (&02�V\VWHP� �([WUDFRUSRUHDO� 0HPEUDQH� 2[\�
JHQDWLRQ�� ZKLFK� VFDQV� VRPH� RI� WKH� SDWLHQW¶V� GDWD�� 7KLV
V\VWHP�LV�RSHUDWHG�E\�LQWHQVLYH�FDUH�QXUVHV�

������$FTXLVLWLRQ�$QG�'LVVHPLQDWLRQ�2I�.QRZOHGJH

7KH�RXWFRPH�LQ�)LJXUH���LV�WKH�SDWLHQW¶V�FRQGLWLRQ��7KLV�LV
WUDQVIRUPHG�LQWR�UHODWHG�SK\VLRORJLFDO�FOLQLFDO�LQIRUPDWLRQ
WKDW� LV� IHG� EDFN� LQWR� WKH� SURFHVV� DQG� FRQWUROOHG� E\� WKH
SHUIXVLRQLVW��,QIRUPDWLRQ�JLYHQ�IURP�RWKHU�WHDP�PHPEHUV
DQG� WKH�SDWLHQW�GDWD� WKXV� HVWDEOLVKHV� WKH� LQWULQVLF� DQG� WKH
RXWHU� OHDUQLQJ� ORRS��3HUIXVLRQLVWV�KDYH� WR� LQWHUSUHW� WUHQGV
RI� WKH� GDWD� LQ� RUGHU� DYRLG� DW� DOO� RU� UHDFW� UDSLGO\� WR� DQ\
DEQRUPDO�VLWXDWLRQV�

$Q\�GHYLDWLRQ�IURP�DQWLFLSDWHG�HYHQWV�QHHGV�WKH�LQWHUSUH�
WDWLRQ� RI� SDWLHQW� GDWD� DFFRUGLQJ� WR� WKH� VWUDWHJ\� DSSOLHG�
7KH�SHUIXVLRQLVW�PXVW�LQWHUSUHW�WKH�GDWD�KLPVHOI�RU�KHUVHOI
DQG�HYDOXDWH�ZKHWKHU�RU�QRW�KLV�KHU�VWUDWHJ\�ZDV�DSSURSUL�
DWH�� +RZHYHU�� WKHUH� VHHPV� WR� EH� QR� RWKHU� IHHGEDFN� RQ
.%%��7KH�ZRUN� LWVHOI� GHPDQGV� NQRZOHGJH� EDVHG� EHKDY�
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LRXUV��WKXV�IHDWXUHV�WDVNV�ZKLFK�IDFLOLWDWH�WKH�JHQHUDWLRQ�RI
QHZ�NQRZOHGJH�

7KH�$&7�DGMXVWPHQW�PHQWLRQHG� DERYH� LV� UXOH� EDVHG� EH�
KDYLRXU�� 7KH� GLIIHUHQFH� LQ� SUDFWLVH� VXJJHVWV� WKDW� WKHUH� LV
QR� IHHGEDFN� WKDW� LV�PRGLI\LQJ� LQGLYLGXDO� EHKDYLRXU��'LI�
IHUHQW�VDIHW\�OLPLWV�ZLWKLQ�GLIIHUHQW�KRVSLWDOV� LQGLFDWH� WKDW
WKHUH� LV� QRW� VXIILFLHQW� NQRZOHGJH� DERXW� WKH� VXEMHFW�� 7KH
EHKDYLRXU� LV� DOUHDG\� LQ� D� UDWKHU� DXWRPDWHG� VWDWH�� SHUIX�
VLRQLVW�XVXDOO\�GR�QRW� FRQVFLRXVO\� UHIOHFW� RQ� WKHLU� DFWLRQ�
+RZHYHU��WKHVH�GLIIHUHQFHV�VXJJHVW�D�ODFN�RI�IHHGEDFN�RQ
D�VXEMHFW�WKDW�LV�UHOHYDQW�WR�WKH�SDWLHQW¶V�ZHOO�EHLQJ�

7KH� ODFN� RI� FRQYHUVDWLRQ� DIWHU� WKH� RSHUDWLRQ� LQGLFDWHV� D
LQVXIILFLHQW� RXWHU� OHDUQLQJ� ORRS�� 7KHUH� LV� QR� LPPHGLDWH
IHHGEDFN�RQ�DFWLRQV��6XUJHRQV� DQG�SHUIXVLRQLVWV�PD\� DS�
SO\� WKHLU� H[SHULHQFH� WR� WKH� QH[W� SDWLHQW¶V�ZHOO�EHLQJ�� EXW
WKLV� PHDQV� D� WLPH� GHOD\� RI� IHHGEDFN� DQG� LQ� PDQ\� FDVHV
WKDW�WKH\�HQFRXQWHU�GLIIHUHQW�WHDP�PHPEHUV��WKXV�IHHGEDFN
ZRXOG�EH�HQFRXQWHUHG�E\�GLIIHUHQW�SHUIXVLRQLVWV�

3HUIXVLRQLVWV� WDON� WR�FROOHDJXHV� DERXW� WKHLU� FDVHV��ZKR� LQ
WKLV�FDVH�ZRXOG�HVWDEOLVK�WKH�H[WHUQDO�OHDUQLQJ�ORRS��+RZ�
HYHU��WKHUH�LV�QR�V\VWHPDWLF�DSSURDFK��,W�LV�FRPPRQ�SUDF�
WLVH� WR� ILOH� WKH�SHUIXVLRQ� UHFRUG�ZLWKRXW� GLVFXVVLRQ� DERXW
WKH� RSHUDWLRQ�� +RZHYHU�� WKH� UHFRUG� PD\� LQFOXGH� LQVXIIL�
FLHQW�GDWD�WR�KHOS�SHUIXVLRQLVWV�DQDO\VH�WKHLU�SUDFWLVH��7KH
GLVVHPLQDWLRQ�RI�NQRZOHGJH� LV�PRVWO\� UHODWHG� WR� LUUHJXODU
HYHQWV�� DQG� DUH� PRVWO\� FRQQHFWHG� WR� VXUJHU\� DQG� DQDHV�
WKHWLF�DFWLRQV��WKHUHIRUH�WKH\�DUH�QRW�UHFRUGHG�LQ�WKH�SHUIX�
VLRQ�UHFRUG�

$FFRUGLQJ� WR� UHVHDUFK� GDWD� SUHVHQWHG� E\� (OOLRW� HW� DO�
�������SHUIXVLRQ�VWUDWHJLHV�YDU\�ZLGHO\�RQ�PDQ\�DVSHFWV�
QRW� RQO\� EHWZHHQ� KRVSLWDOV� EXW� EHWZHHQ� SHUIXVLRQLVWV� DV
ZHOO�� 7KLV� LQGLFDWHV� WKDW�� EDVHG� RQ� WKHLU� WUDLQLQJ�� SHUIX�
VLRQLVW�WHQG�WR�VWLFN�WR�WKH�EDVLF�VWUDWHJLHV�WKH\�KDYH�EHHQ
WDXJKW� EXW� PD\� GHYLDWH� IURP� WKHP� DFFRUGLQJ� WR� XQLTXH
SHUVRQDO�H[SHULHQFH��6XFK�SUDFWLVH�LQGLFDWHV�D�ZHOO�GHYHO�
RSHG� LQWULQVLF� OHDUQLQJ� ORRS�� EXW� TXHVWLRQV� WKH� XWLOLVDWLRQ
RI�RXWHU�DQG�WKH�H[WHUQDO�OHDUQLQJ�ORRS�

'DWD�FROOHFWHG�IRU�WKLV�SDSHU� LV� LQVXIILFLHQW� WR�GHOLYHU�GH�
ILQLWLYH�SURRI�RI�WKLV��EXW�VHHPV�WR�VXSSRUW�(OOLRW¶V�UHVXOWV�
7KH�YDULDWLRQ�LQ�VWUDWHJ\�LQGLFDWHV�WKDW�WKHUH�LV�QRW�HQRXJK
IHHGEDFN�LQ�RUGHU�WR�HVWDEOLVK�RSWLPDO�XQLYHUVDO�SUDFWLVHV�
2SHUDWLRQV� DUH� JHQHUDOO\� QRW� VXEMHFW� WR� SRVW�VXUJLFDO� DV�
VHVVPHQW�

)XUWKHUPRUH�� WKH� LQGLYLGXDOLVDWLRQ� RI� WKH� SHUIXVLRQ� SURF�
HVV�PHDQV�WKDW�QRQH�RI�WKH�RWKHU�SURIHVVLRQV�SUHVHQW�LQ�WKH
RSHUDWLRQ� WKHDWUH� FDQ� MXGJH� WKH� SURFHGXUDO� NQRZOHGJH
ZKLFK�SHUIXVLRQLVWV�DSSO\��7KHLU� MXGJHPHQW�PXVW�EH�EDVH
XSRQ� WKH� RXWFRPH�� SDWLHQW� FRQGLWLRQ�� EXW� IHHGEDFN� DERXW
SURFHGXUHV� DSSOLHG� PXVW� FRPH� IURP� H[WHUQDO� VRXUFHV�
ZKLFK� DUH� LQ� WKLV� FDVH� SHUIXVLRQ� FRQIHUHQFHV� RU� MRXUQDOV
DQG�SHHU�JURXS�GLVFXVVLRQV�

7KXV�� WKH�RXWHU�DQG�H[WHUQDO� OHDUQLQJ� ORRS��ZKHUH�NQRZO�
HGJH� RI� UHVXOWV� FDQ� EH� WUDQVIRUPHG� LQWR� LQIRUPDWLRQ� DF�

FRUGLQJ� WR� ILJXUH� ��� DUH� QRW� DGHTXDWHO\� XWLOLVHG�� )XUWKHU�
ZKHQ�LQIRUPDWLRQ�LV�JHQHUDWHG��LW�LV�HLWKHU�LQVXIILFLHQW��WKH
SHUIXVLRQ� UHFRUG�� RU� YHUEDO��ZKLFK� LV� QRW� RSWLPDO� WR� GLV�
VHPLQDWH� NQRZOHGJH�� ZKLFK� H[SODLQV� WKH� VWURQJ� UHOLDQFH
RQ�H[SHULHQFH�

�� 5HVXOWLQJ�5HPDUNV

0RVW� LPSRUWDQW� IRU�FDUGLRYDVFXODU�SHUIXVLRQ� LV� WKH�SHUIX�
VLRQLVWV�VWUDWHJ\��+RZHYHU��WKHUH�VHHPV�WR�EH�QR�IHHGEDFN
RQ� WKH� VWUDWHJ\� DSSOLHG� RWKHU� WKDQ� D� VXFFHVVIXO� E\SDVV�
RSHUDWLRQ�WKDW�UHTXLUHG�RQO\�URXWLQH�DFWLRQV�

([SOLFLW� IHHGEDFN� QHHGV� WKH� DSSOLHG� VWUDWHJ\� WR� EH� UH�
FRUGHG�� +HUH�� WKH� LQIOXHQFH� RI� H[SHULHQFH� �H�J�� VW\OH� RI
VXUJHRQ��� DQG� H[SOLFLW� VWDQGDUG� NQRZOHGJH� QHHGV� WR� EH
HPSKDVLVHG��H�J��UHFRUGV��GHVFULSWLRQV���7KH�LQFLGHQW�ZLWK
WKH�ZURQJ�DUWHULDO�FDQQXODH�KLQWV�DW�OHDVW�DW�D�UDWKHU�ZHDN
IDFLOLWDWLRQ�RI�WKH�RXWHU�OHDUQLQJ�ORRS�LQ�WHUPV�RI�IHHGEDFN
IURP� WKH� VXUJHRQ� DQG� GLVVHPLQDWLRQ� RI� NQRZOHGJH� IURP
WKH�SHUIXVLRQLVW�WR�WKH�VXUJHRQ��$�SRVW�VXUJHU\�DVVHVVPHQW
RI� WKH�RSHUDWLRQ�VKRXOG�FRPPHQW�RQ� WKH�VWUDWHJ\��L�H�� WKH
FRQILJXUDWLRQ� RI� GHYLFHV�� GUXJV� DQG� IOXLGV�� DQG� WKXV� GH�
YHORS�WKH�RXWHU�OHDUQLQJ�ORRS�DQG�FDQ�EH�XVHG�DV�EDVLV�IRU
LQIRUPDWLRQ�H[FKDQJH�DQG�GLVFXVVLRQV�WKURXJK�WKH�H[WHUQDO
OHDUQLQJ�ORRS�

7KH� H[WHUQDO� OHDUQLQJ� ORRS� VHHPV� WR� UHO\� KHDYLO\� RQ� WKH
YHUEDO�H[FKDQJH�RI�LQIRUPDWLRQ��ZKLFK�LV�SURQH�WR�PLVXQ�
GHUVWDQGLQJV�� REOLYLRQ� DQG� WKH� OLNH�� 1RW� RQO\� NQRZOHGJH
EDVHG�EHKDYLRXU��EXW�OHVV�VDOLHQW�5%%�DV�ZHOO�FDQ�EHQHILW
IURP� IRUPDOLVHG� IHHGEDFN�� 7KH� ODFN� RI� VXFK� IHHGEDFN� LV
LQGLFDWHG� LQ� WKH� H[DPSOH� RI�$&7�UHJXODWLRQ��'LIIHUHQFHV
LQ�SUDFWLVH�FDQ�EH�IDFLOLWDWHG� LI� WKH\�DUH�PDGH�VDOLHQW�DQG
VXEMHFW� WR� GLVFXVVLRQV� DPRQJ� SHUIXVLRQLVWV� ZLWKLQ� D� KRV�
SLWDO�

2EVHUYDWLRQV� VXJJHVW� WKDW� WKH� WDVN� RI� GDWD� LQWHUSUHWDWLRQ
GXULQJ� E\SDVV� FDQ� EH� FRJQLWLYHO\� H[KDXVWLQJ�� 7KH� GDWD
FRXOG� HDVLO\� EH� LQWHJUDWHG� DQG� GLVSOD\HG� DV� WUHQGV� �DQG
QXPEHUV�� LQVWHDG� RI� GLJLWDO� QXPEHU� VHTXHQFHV�� ZKLFK� LV
FRQVLGHUDEO\� KDUGHU� WR� FRPSUHKHQG� �:LFNHQV� �����
S������� 7KH� SUHVHQWDWLRQ� RI� GDWD� DV� WUHQGV� FRXOG� UHOHDVH
PHQWDO�UHVRXUFHV�DQG�WKHUHIRUH�IDFLOLWDWH�WKH�DFTXLVLWLRQ�RI
NQRZOHGJH�

7KH�DOWHUDWLRQV�VXJJHVWHG�DERYH�VKRXOG�LQFUHDVH�WKH�VSHHG
RI� NQRZOHGJH� DFTXLVLWLRQ� DQG� GLVVHPLQDWLRQ�� 7KH� LP�
SURYHPHQW�RI�WHFKQRORJ\�FDQ�UHOHDVH�PHQWDO�UHVRXUFHV��EXW
WKH� HYDOXDWLRQ� RI� WKH� RUJDQLVDWLRQDO� FKDQQHOV� ZKLFK� VXS�
SRUW� WKH� DFTXLVLWLRQ� DQG� GLVVHPLQDWLRQ� RI� NQRZOHGJH
MXGJHV� UDWKHU� WKH� JLYHQ� OHDUQLQJ� SRWHQWLDO�� ZLWKRXW� LQGL�
FDWLQJ�DQ\�UHDVRQDEOH�DSSOLFDWLRQ�IRU�WHFKQRORJ\��\HW�

)XUWKHU��DVVXPLQJ�SHRSOH�KDYH�DQ�DGHTXDWH�FDSDELOLW\� IRU
WKH� MRE�� WKHQ� OHDUQLQJ� LV� D� TXHVWLRQ�RI� DWWLWXGH� DV�ZHOO� DV
RSSRUWXQLW\��$� ODFN� RI� GLVFXVVLRQ� EHWZHHQ� SURIHVVLRQV� LV
E\�QR�PHDQV�QHZ�DQG�FDQ�YHU\�ZHOO�UHODWH�WR�DQ�RUJDQLVD�
WLRQDO�FXOWXUH��ZKLFK�LV�GLYLGLQJ�UDWKHU�WKDQ�LQWHJUDWLQJ�
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$� .,33�HYDOXDWLRQ� RI� WKH� PDQDJHPHQW� RI� NQRZOHGJH
VKRZV� UHDVRQDEOH� UHVXOWV� FRQFHUQLQJ� WKH� XWLOLVDWLRQ� DQG
GLVVHPLQDWLRQ�RI�NQRZOHGJH��$V�HYDOXDWLRQ� WRROV�DUH� UDUH
.,33�FRXOG�SRWHQWLDOO\� EH� WKH�EDVLV� IRU� D� FRPSUHKHQVLYH
PRGHO��+RZHYHU�� WKH�GDWD�FROOHFWLRQ�SURFHVV�HV�� UHTXLUHG
WR�SURGXFH�VXFK�D�PRGHO�DUH��DV�\HW��XQGHILQHG��7KXV��WKH
H[DPSOH�RI� WKH�RSHQ�KHDUW� VXUJHU\�JLYHQ� DERYH��PD\�QRW
KDYH�UHSUHVHQWHG�WKH�IXOO�UDQJH�RI�GDWD�UHTXLUHG�IRU�VXFK�D
PRGHO�� ,Q� SDUWLFXODU�� WKH� LQIRUPDWLRQ� H[FKDQJH� EHWZHHQ
VHQLRU� DQG� QRYLFH� SHUIXVLRQLVW� FRXOG� QRW� EH� VWXGLHG�� EXW
PD\� EH� WKH�PDLQ� VRXUFH� RI� HOLFLWLQJ� WKH� H[SOLFLW� RU� WDFLW
QDWXUH�RI�WKH�NQRZOHGJH�SHUIXVLRQLVWV�DSSO\�

7KH� GLVVHPLQDWLRQ� DQG� DFTXLVLWLRQ� RI� NQRZOHGJH� LV� DV
PXFK�D�TXHVWLRQ�RI�DWWLWXGH�DV�LW� LV�RQH�RI�LQWHOOHFWXDO�FD�
SDELOLW\� DQG� RSSRUWXQLW\�� 6RPH�PHWKRGV� WR� LQYHVWLJDWH� D
OHDUQLQJ� FOLPDWH� DUH� FXUUHQWO\� EHLQJ� GHYHORSHG�� $Q\
PHWKRG�� ZKLFK� WULHV� WR� LQYHVWLJDWH� WKH� PDQDJHPHQW� RI
NQRZOHGJH� KDV� WR� WDNH� DOO� WKHVH� IDFWRUV� LQWR� DFFRXQW�� 6R
IDU��WKH�PDLQ�REMHFWLYH�RI�.,33�LV�WR�HYDOXDWH�WKH�SRWHQWLDO
NQRZOHGJH� DFTXLVLWLRQ� DQG� GLVVHPLQDWLRQ� EDVHG� RQ� LWV
XWLOLVDWLRQ��$V�VXFK�LW�FDQ�EH�D�WRRO�IRU�WKH�PDQDJHPHQW�RI
NQRZOHGJH�
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