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$EVWUDFW��7KH�QXUVLQJ�VHFWRU�LV�IDFLQJ�D�SURIRXQG�VKRUWDJH�RI�VNLOOHG�ZRUNHUV��6RFLDO�URERWV�
KDYH� WKH� SRWHQWLDO� WR� UHOLHYH� WKH� QXUVLQJ� VWDII��+RZHYHU�� JLYHQ� WKDW� VRFLDO� LQWHUDFWLRQ� LV�

LQGLVSHQVDEOH�LQ�WKH�QXUVLQJ�VHFWRU��LW�LV�HVVHQWLDO�WR�HTXLS�VRFLDO�URERWV�ZLWK�FRPSUHKHQVLYH�

DUWLILFLDO�VRFLDO�LQWHUDFWLRQ�FDSDELOLWLHV�WR�VXSSRUW�WKH�VWDII�HIIHFWLYHO\��+XPDQ�YDOXHV�DUH�DQ�

HVVHQWLDO�EXLOGLQJ�EORFN�RI�VRFLDO�LQWHUDFWLRQV�DQG�GULYH�LQGLYLGXDO¶V�EHKDYLRUV��7KHUHIRUH��

KXPDQ�YDOXHV�QHHG�WR�EH�UHIOHFWHG�LQ�KXPDQ�URERW�LQWHUDFWLRQ��,Q�WKLV�FRQFHSWXDO�SDSHU��ZH�

SUHVHQW�D�YDOXH�VHQVLWLYH�DSSURDFK�WR�WKH�XVH�FDVH�RI�D�KXPDQRLG�VRFLDO�URERW�LQ�HOGHUO\�FDUH�

DQG�FRQFHSWXDOO\�RXWOLQH�KRZ�ZH�LQWHQG�WR�EXLOG�WR�D�FRJQLWLYH�V\VWHP�XVLQJ�FRQWURO�WKHRU\�

WR�HQDEOH�WKH�KXPDQRLG�VRFLDO�URERW�H[KLELWLQJ�YDOXH�VHQVLWLYH�DFWLRQV��

.H\ZRUGV�� +XPDQRLG� 5RERWV�� 6RFLDO� 5RERWV�� +XPDQ�5RERW�,QWHUDFWLRQ�� (OGHUO\� &DUH��

9DOXH�6HQVLWLYH�'HVLJQ��8VH�&DVH��&RQWURO�7KHRU\��&RJQLWLYH�6\VWHP��

�� 5HOHYDQFH�RI�9DOXH�6HQVLWLYH�5RERW�'HVLJQ�LQ�WKH�&DUH�6HFWRU�
$FFRUGLQJ� WR� WKH� 2(&'�� ORQJ�WHUP� FDUH� LV� IDFLQJ� D� SURIRXQG� VKRUWDJH� RI� VNLOOHG� ZRUNHUV�

ZRUOGZLGH�>�@��ZKLFK�PLJKW�OHDG�WR�XQVDWLVI\LQJ�TXDOLW\�IRU�FDUH�UHFHLYHUV��6RFLDO�URERWV�KDYH�

WKH�SRWHQWLDO�WR�DGGUHVV�WKLV�LVVXH�E\�DXWRQRPRXVO\�WDNLQJ�UHSHWLWLYH��QRQ�QXUVLQJ�WDVNV�RII�WKH�

KDQGV�RI�WKH�RIWHQ�RYHUZRUNHG�QXUVHV��

� +RZHYHU��IRU�D�VXFFHVVIXO�GHSOR\PHQW�LQ�HOGHUO\�FDUH��LW�LV�FUXFLDO�WR�GHVLJQ�VRFLDO�URERWV�DV�

D� SDUWLFLSDWRU\� DQG� VRFLDOO\� LQWHUDFWLYH� HQWLW\� LQ� HYHU\GD\� OLIH� >�@�� 6XFK� GHVLJQ� UHTXLUHV� WKH�

QHFHVVDU\� WHFKQLFDO� IXQFWLRQV� WR�DFFRXQW� IRU� WKH� VRFLDO� LQWHUDFWLRQ�FDSDELOLWLHV� WKDW� HQDEOH� WKH�

URERW�WR�UHOLHYH�RYHUZRUNHG�SURIHVVLRQDOV�LQ�FDUH�LQVWLWXWLRQV�HIIHFWLYHO\��

� +XPDQ� YDOXHV� DUH� DQ� HVVHQWLDO� EXLOGLQJ�EORFN� RI� VRFLDO� LQWHUDFWLRQV� DQG� VKRXOG�� WKXV�� EH�

FRQVLGHUHG�LQ�URERW�GHVLJQ��+RZHYHU��GHVSLWH�WKHLU��UHOHYDQFH��YDOXHV�KDYH�RQO\�UHFHLYHG�OLWWOH�

DWWHQWLRQ�LQ�WKH�URERWLFV�LQGXVWU\�>�@��9DOXH�VHQVLWLYH�GHVLJQ��96'��LV�DQ�DSSURDFK�WKDW�FRQVLGHUV�

KXPDQ�YDOXHV�LQ�WKH�GHVLJQ�RI�WHFKQRORJ\�DQG�KDV�LQFUHDVLQJO\�UDLVHG�URERW�UHVHDUFKHU¶V�LQWHUHVW�

LQ�UHFHQW�\HDUV�>�@�

� ,Q� RXU� UHVHDUFK�� ZH� GHVLJQ� D� KXPDQRLG� VRFLDO� URERW� WR� EH� DEOH� WR� IXQFWLRQ� DV� D� WKHUDS\�

FRPSDQLRQ��7KH�UHPDLQGHU�RI�WKLV�FRQFHSWXDO�SDSHU�LV�VWUXFWXUHG�DV�IROORZV��6HFWLRQ���SURYLGHV�

DQ�RYHUYLHZ�RI�URERWV�LQ�WKH�FDUH�FRQWH[W��6HFWLRQ���LQWURGXFHV�WKH�96'�DSSURDFK��ZKLFK�JXLGHV�

RXU�UHVHDUFK��6HFWLRQ���RXWOLQHV�RXU�UHVHDUFK�DSSURDFK��DQG�LQ�6HFWLRQ����ZH�HQYLVLRQ�D�FRJQLWLYH�

V\VWHP�ZLWK�YDOXHV�LQ�PLQG�DV�D�SRWHQWLDO�WHFKQLFDO�VROXWLRQ��)LQDOO\��ZH�GLVFXVV�RXU�UHVHDUFK�LQ�

6HFWLRQ���EHIRUH�FRQFOXGLQJ�RXU�ZRUN�LQ�6HFWLRQ����



�� 6RFLDO�5RERWV�LQ�WKH�&DUH�6HFWRU�
5RERWV�UHSUHVHQW�V\VWHPV�WKDW�KDYH�WKH�³DELOLW\�WR�SHUIRUP�LQWHQGHG�WDVNV�EDVHG�RQ�FXUUHQW�VWDWH�

DQG�VHQVLQJ��ZLWKRXW�KXPDQ�LQWHUYHQWLRQ´�>�@��7KH\�DUH�LQFUHDVLQJO\�XVHG�IRU�DSSOLFDWLRQV�LQ�WKH�

KHDOWKFDUH�VHFWRU��$V�D�VSHFLILF�W\SH�RI�URERWV��VRFLDO�URERWV�DUH�DEOH�WR�FRPPXQLFDWH�VRFLDOO\�

DQG�LQWHUDFW�ZLWK�KXPDQV�DQG�RWKHU�URERWV��7KHVH�URERWV�FRPH�LQ�YDULRXV�DSSHDUDQFHV��ZLWK�WKH�

DELOLW\� WR� UHFRJQL]H�� UHDFW�� DQG� DFWLYDWH� FHUWDLQ� HPRWLRQV� RI� KXPDQ� XVHUV� EDVHG� RQ� DUWLILFLDO�

LQWHOOLJHQFH��$,��>�@��

� ,Q� OLJKW� RI� WKH� RQJRLQJ� JOREDO� VKRUWDJH� RI� VNLOOHG� FDUH� ZRUNHUV�� UHVHDUFKHUV� KDYH� VWDUWHG�

LQYHVWLJDWLQJ� WKH� SRWHQWLDO� RI� VRFLDO� URERWV� LQ� WKH� QXUVLQJ� VHFWRU�� 7KH� DSSOLFDWLRQ� FRQWH[WV� RI�

VRFLDO�URERWV�DUH�YHUVDWLOH��5HVHDUFK�KDV�H[DPLQHG�WKH�XVH�RI�VRFLDO�URERWV�WR�LPSURYH�HOGHUO\�

SHRSOH¶V� SV\FKRORJLFDO�ZHOO�EHLQJ� >� DQG�FRJQLWLYH� IXQFWLRQV� >�@��)XUWKHU�� VRFLDO� URERWV� FDQ�

SURYLGH� FRPSDQLRQVKLS� IRU� ORQHO\� DQG� VRFLDOO\� LVRODWHG�HOGHUO\� SHRSOH� >� DQG�RIIHU� YDOXDEOH�

VHUYLFHV�VXFK�DV�UHPLQGLQJ�RI�PHGLFDWLRQ�WR�VXSSRUW�ROGHU�DGXOWV¶�LQGHSHQGHQW�OLYLQJ�>� :KLOH�

D� ODUJH�ERG\� RI� UHVHDUFK� IRFXVHV� RQ�]RRPRUSKLF� URERWV�ZLWK� DQLPDO�OLNH� VKDSHV�� VXFK� DV� WKH�

URERWLF�EDE\�KDUS�VHDO�3DUR��ZKLFK�DSSHDUV�WR�KDYH�D�SRVLWLYH�LPSDFW�RQ�WKH�TXDOLW\�RI�OLIH�RI��WKH�

HOGHUO\�>��@��WKH�XVH�RI�KXPDQRLG�URERWV�KDV�DOVR�VKRZQ�EHQHILWV�IRU�ROGHU�DGXOWV�DQG�FDUHJLYHUV�

LQ�HOGHUO\�FDUH�>�

� +RZHYHU��LW�LV�LPSRUWDQW�WR�QRWH�WKDW�WKH�EUHDGWK�RI�VRFLDO�URERWLFV�UHVHDUFK�XQGHUVFRUHV�WKDW�

WKH�PHUH�SUHVHQFH�RI�IXQFWLRQDOLWLHV�LV�QRW�VXIILFLHQW�IRU�XVHUV�WR�DGRSW�VRFLDO�URERWV�LQ�WKH�ORQJ�

UXQ��DQG�WKHUHIRUH��RWKHU�VRFLDO�IDFWRUV�QHHG�WR�EH�FRQVLGHUHG�LQ�WKH�GHVLJQ�RI�VRFLDO�URERWV�>��@��

,Q�SDUWLFXODU��UHVHDUFKHUV�KDYH�LQFUHDVLQJO\�UHFRJQL]HG�WKH�PXWXDO�VKDSLQJ�UHODWLRQVKLS�EHWZHHQ�

WHFKQRORJ\� DQG� VRFLHW\� >��@��:KLOH� VFKRODUV� KDYH� EHJXQ� H[SOLFLWO\� LQFRUSRUDWLQJ� YDOXHV� LQWR�

VRFLDO�URERW�GHVLJQ�>��@��PRUH�UHVHDUFK�WKDW�GHPRQVWUDWHV�D�FRQFUHWH�DSSURDFK�WR�WKH�GHVLJQ�DQG�

GHYHORSPHQW�RI�YDOXH�VHQVLWLYH�VRFLDO�URERWV�LV�VWLOO�QHHGHG��

�� 9DOXH�6HQVLWLYH�'HVLJQ�
7R�DFFRXQW�IRU�WKH�PXWXDO�VKDSLQJ�UHODWLRQVKLS�EHWZHHQ�WHFKQRORJ\�DQG�VRFLHW\��YDOXH�VHQVLWLYH�

GHVLJQ� DGRSWV� DQ� LQWHUDFWLRQDO� VWDQFH�RQ� WHFKQRORJ\�DQG�YDOXHV� >�@��9DOXHV�DUH� VXEFRQVFLRXV�

QHHGV��WKDW�PHPEHUV�RI�D�JURXS�VKDUH��H�J���DXWRQRP\��VHFXULW\��RU�FROODERUDWLRQ��>��@��DQG�ZKLFK�

LQIOXHQFHV�WKHLU�EHKDYLRU��H�J���LQWHQGLQJ�WR�XVH�FHUWDLQ�WHFKQRORJLHV�RU�QRW��>��@��,QGHHG��UHVHDUFK�

KDV�LQGLFDWHG�WKDW�D�PLVDOLJQPHQW�EHWZHHQ�VRFLDO� URERWV�DQG�YDOXHV�PLJKW�SUHVHQW�D�EDUULHU�WR�

WKHLU�DGRSWLRQ�>��±��@��

� :KHQ�GHVLJQLQJ�YDOXHV�LQ�WHFKQRORJ\��D�FRUH�TXHVWLRQ�LV�ZKRVH�YDOXHV�VKRXOG�EH�FRQVLGHUHG��

&RPSDUHG�WR�RWKHU�KXPDQ�FHQWHUHG�PHWKRGV��DQ�DGYDQWDJH�RI�96'�LV�WKDW�LW�H[WHQGV�WKH�IRFXV�

IURP� WKH�YDOXHV� RI�PHUH� HQG�XVHUV� WR� WKRVH�RI� VWDNHKROGHUV� WKDW� DUH� DIIHFWHG� E\� WKH�XVH� RI� D�

WHFKQRORJ\�>��@��$GGLWLRQDOO\��DV�YDOXHV�DUH�QRW�LVRODWHG�EXW�UDWKHU�LQWHUUHODWHG��96'�UHFRJQL]HV�

WKH�HPHUJHQFH�RI�YDOXH�WHQVLRQV�WKDW�FDQ�RFFXU�RQ�YDULRXV�OHYHOV��ZLWKLQ�DQ�LQGLYLGXDO��ZLWKLQ�D�

VWDNHKROGHU�JURXS��DPRQJ�GLIIHUHQW�VWDNHKROGHU�JURXSV��96'�VWUHVVHV�WKDW�HYHQ�WKRXJK�YDOXHV�

PLJKW�EH�LQ�RSSRVLWLRQ��DW�WKH�VDPH�WLPH�WKLV�WHQVLRQ�FDQ�EH�VROYHG�E\�EDODQFLQJ�YDOXHV�LQ�UHODWLRQ�

WR�HDFK�RWKHU�WKURXJK�LGHQWLI\LQJ�GHVLJQ�UHTXLUHPHQWV�WKDW�KHOS�VROYH�WKH�WHQVLRQ�>�@�

� 7R�HDVH�UHVHDUFKHUV�WR�LQYHVWLJDWH�DQG�LQFRUSRUDWH�VWDNHKROGHU�YDOXHV�LQ�WKH�WHFKQRORJ\��96'�

SURSRVHV� D� WULSDUWLWH� PHWKRGRORJ\� WKDW� FRPSDVVHV� WKUHH� GLIIHUHQW� W\SHV� RI� LQYHVWLJDWLRQ��

&RQFHSWXDO��HPSLULFDO��DQG�WHFKQLFDO�LQYHVWLJDWLRQV�>�@��:KLOH�FRQFHSWXDO�LQYHVWLJDWLRQ�H[SORUHV�

WKH� UHVHDUFK� REMHFW� IURP� YDULRXV� VWDQGSRLQWV� �H�J��� DQDO\WLF� DQG� WKHRUHWLFDO�� ²� SDUWLFXODUO\�

LGHQWLI\LQJ� VWDNHKROGHUV� DQG� WKHLU�YDOXHV�� WKH� FRQWH[W� LQ�ZKLFK� WKH� WHFKQRORJ\� LV�GHSOR\HG� LV�

H[DPLQHG� LQ� HPSLULFDO� LQYHVWLJDWLRQ�� 7KLV� LQYHVWLJDWLRQ� W\SLFDOO\� DGGUHVVHV� KRZ� VWDNHKROGHUV�



H[SHULHQFH� YDOXHV� LQ� D� VSHFLILF� FRQWH[W� E\� DSSO\LQJ� PHWKRGV� IURP� VRFLDO� VFLHQFH� UHVHDUFK��

)LQDOO\��LQ�WHFKQLFDO�LQYHVWLJDWLRQ��UHVHDUFKHUV�H[DPLQH�WKH�DOLJQPHQW�EHWZHHQ�WKH�YDOXHV�DQG�DQ�

H[LVWLQJ�WHFKQRORJ\�GHVLJQ��0RUHRYHU��WHFKQLFDO�LQYHVWLJDWLRQ�DOVR�FRQFHUQV�WKH�GHYHORSPHQW�RI�

WHFKQRORJ\�DFFRUGLQJ�WR�WKH�LGHQWLILHG�YDOXHV�>�@��

�� $SSURDFK�WR�9DOXH�6HQVLWLYH�6RFLDO�5RERW�'HVLJQ�

����� 8VH�&DVH�RI�D�7KHUDS\�&RPSDQLRQ�

0RWLYDWHG�E\�WKH�YLVLRQ�RI�IUHHLQJ�XS�QXUVHV�IRU�WKHLU�FRUH�QXUVLQJ�WDVNV��ZH�VWXG\�WKH�XVH�FDVH�

RI� D� WKHUDS\� FRPSDQLRQ�� ZKLFK� VHUYHV� WKH� SXUSRVH� RI� UHPLQGLQJ� UHVLGHQWV� RI� WKHLU� WKHUDS\�

DSSRLQWPHQWV�DQG�HYHQWXDOO\�DFFRPSDQ\LQJ�WKHP��7KLV�XVH�FDVH�HQFRPSDVVHV�VHYHUDO�LQWHUDFWLRQ�

VFHQDULRV��VXFK�DV�VHDUFKLQJ�UHVLGHQWV�ZLWKLQ�WKH�QXUVLQJ�KRPH��HQJDJLQJ�LQ�FRQYHUVDWLRQV�ZLWK�

UHVLGHQWV� WR� UHPLQG� WKHP� RI� WKHLU� DSSRLQWPHQWV� DQG� WR� PRWLYDWH� WKHP� IRU� WKHLU� WKHUDS\� LI�

QHFHVVDU\��DQG�DFFRPSDQ\LQJ�UHVLGHQWV�WR�WKH�WKHUDS\�URRP��HWF��5HDOL]LQJ�WKLV�XVH�FDVH�LPSOLHV�

WZR�PDLQ�FKDOOHQJHV��QDPHO\�XQGHUVWDQGLQJ�ZKLFK�YDOXHV�WKH�VRFLDO�URERW�VKRXOG�DFW�XSRQ�DQG�

KRZ�WR�UHDOL]H�WKLV�WHFKQLFDOO\�

� 7KH�ILUVW�FKDOOHQJH�FRQFHUQV�GHVLJQLQJ�YDOXHV�IRU�WKH�VRFLDO�URERW��6R�IDU��H[LVWLQJ�ZRUNV�KDYH�

PDLQO\�IRFXVHG�RQ�WKH�HYDOXDWLRQ�RI�VRFLDO�URERWV�DFFRUGLQJ�WR�D�VHW�RI�SUHGHILQHG�YDOXHV��)RU�

LQVWDQFH��WKHUH�DUH�PRGHOV�DVVHVVLQJ�WKH�YDOXH�RI�WUXVW�RQ�XVHU�DFFHSWDQFH�RI�VRFLDO�URERWV�>��@��

)XUWKHUPRUH�� IUDPHZRUNV� DUH� SURSRVHG� WR� H[DPLQH� KRZ� SUHGHWHUPLQHG� PRUDO� HOHPHQWV� DUH�

PDQLIHVWHG�LQ�URERW�VXSSRUWHG�FDUH�SUDFWLFHV�>��@��$OWKRXJK�WKHVH�SRVW�HYDOXDWLRQV�DGYDQFH�WKH�

XQGHUVWDQGLQJ�RI�WKH�UROH�RI�YDOXH�LQ�XVHU�DGRSWLRQ�RI�VRFLDO�URERWV��WKH�GHVLJQ�RI�VRFLDO�URERWV�

WKDW�LQFRUSRUDWHV�VWDNHKROGHU�YDOXHV��SDUWLFXODUO\�WKH�RSHUDWLRQDOL]DWLRQ�RI�YDOXHV�LQWR�WKH�YDULRXV�

LQWHUDFWLRQ�IHDWXUHV�RI�WKH�VRFLDO�URERW��LV�XQGHU�UHVHDUFKHG���

� 7KH� VHFRQG� FKDOOHQJH� FRQFHUQV� WKH� WHFKQRORJ\�� 7KDQNV� WR� WKH� H[WHQVLYH� UHVHDUFK� RQ�

LQGLYLGXDO�$,�V\VWHPV� VXFK�DV�QDYLJDWLRQ��RULHQWDWLRQ��UHFRJQLWLRQ��DQG�FRQYHUVDWLRQ�H[LVW��DOO�

WKHVH�$,�V\VWHPV�KDYH�DFKLHYHG�VXEVWDQWLDO�LPSURYHPHQWV�ZLWKLQ�WKH�ODVW�GHFDGH�DQG�KDYH�EHHQ�

VXFFHVVIXOO\� DSSOLHG� LQGLYLGXDOO\�� +RZHYHU�� WKH� WHFKQLFDO� FKDOOHQJH� RI� LQWHJUDWLQJ� DOO� WKH�

LQGLYLGXDO�$,� WHFKQRORJLHV� LQWR� D� FRPSOH[� FRJQLWLYH� V\VWHP� WR�DFKLHYH�D� FRPPRQ�JRDO�ZLWK�

YDOXHV�LQ�PLQG�UHPDLQV�XQVROYHG��

����� 5HVHDUFK�$SSURDFK�

,Q� RXU� UHVHDUFK�� ZH� HPSOR\� 96'� WR� GHVLJQ� YDOXHV� LQ� WKH� VRFLDO� FRPSDQLRQ� URERW�� 96'�

HQFRXUDJHV�WKH�DSSOLFDWLRQ�RI�WKH�WKUHH�LQYHVWLJDWLRQ�W\SHV��FRQFHSWXDO��HPSLULFDO�DQG�WHFKQLFDO��

LQ�DQ�LWHUDWLYH�DQG�LQWHJUDWLYH�ZD\��7R�IDFLOLWDWH�WKLV��ZH�DGRSW�WKH�ZDYH�DSSURDFK�SURSRVHG�LQ�

>��@��ZKLFK�SURYLGHV�VSHFLILF�UHFRPPHQGDWLRQV�IRU�LWHUDWLQJ�WKHVH�WKUHH�LQYHVWLJDWLRQ�W\SHV�LQ�DQ�

LQWHJUDWLYH�PDQQHU�WKURXJKRXW�RXU�GHVLJQ�SURFHVV���

� :H�VWDUW�ZLWK�D�FRQWH[W� DQDO\VLV� WR� LQYHVWLJDWH� WKH�FXUUHQW�SUDFWLFH�RI� WKHUDS\�FRPSDQLRQ��

ZKLFK�HQDEOHV�XV�WR� LGHQWLI\�VHYHUDO� VWDNHKROGHUV� IRU�WKLV�XVH�FDVH��$PRQJ� WKHP��ZH�FODVVLI\��

UHVLGHQWV�� FDUH� JLYHUV� DQG� WKHUDSLVWV� DV� GLUHFW� VWDNHKROGHUV� DQG� UHVLGHQW¶V� UHODWLYH� DQG� WKH�

PDQDJHPHQW� RI� WKH� QXUVLQJ� KRPH� DV� LQGLUHFW� VWDNHKROGHUV�� )ROORZLQJ� WKLV�� ZH� FRQFHSWXDOO\�

H[DPLQH� VWDNHKROGHU�UHOHYDQW� YDOXHV� WKURXJK� H[LVWLQJ� UHVHDUFK� �H�J��� >��@�� 7KH� UHVXOWV�RI� WKH�

FRQFHSWXDO�DQDO\VLV�DUH�WKHQ�OHYHUDJHG�LQ�RXU�HPSLULFDO�LQYHVWLJDWLRQ�WKURXJK�YDULRXV�TXDOLWDWLYH�

PHWKRGV��)RU�LQVWDQFH��LQ�YDOXH�RULHQWHG�LQWHUYLHZV�>�@� ZH�DVN�VWDNHKROGHUV�WR�H[SOLFLWO\�DVVHVV�

YDOXHV� LGHQWLILHG� IURP� WKH� FRQFHSWXDO� LQYHVWLJDWLRQ� ZLWK� UHJDUG� WR� WKH� XVH� FDVH�� ZKLOH� DOVR�

LPSOLFLWO\�HOLFLWLQJ�YDOXHV�IURP�WKHLU�FRQFHSWLRQ�RI�WKH�URERW�VXSSRUWHG�WKHUDS\�FRPSDQLRQ��



� )RU�WKH�RSHUDWLRQDOL]DWLRQ�RI�YDOXHV��ZH�XWLOL]H�WKH�YDOXH�KLHUDUFK\�>��@�WR�WUDQVODWH�LGHQWLILHG�

YDOXHV�LQWR�GHVLJQ�UHTXLUHPHQWV�IRU�WKH�XVH�FDVH��$GGLWLRQDOO\��ZH�FROOHFW�GHVLJQ�UHTXLUHPHQWV�

IURP�VWDNHKROGHUV�WKURXJK�HPSLULFDO�PHWKRGV��H�J���ZRUNVKRSV���:KHQ�QHZ�YDOXHV�HPHUJH�IURP�

WKH� HPSLULFDOO\� FROOHFWHG� GHVLJQ� UHTXLUHPHQWV�� ZH� UHYLVLW� WKH� YDOXH� KLHUDUFK\� >�� WR� GHULYH�

GHVLJQ�UHTXLUHPHQWV�IRU�WKHVH�QHZO\�LGHQWLILHG�YDOXHV��7R�JXLGH�WKH�WHFKQLFDO�GHYHORSPHQW��ZH�

HVWDEOLVK�DQ�XQGHUVWDQGLQJ�RI�WKH�YDULRXV�LQWHUDFWLRQ�VFHQDULRV�EHWZHHQ�WKH�URERW�DQG�UHVLGHQWV��

:H�VXJJHVW�XVLQJ�GHVLJQ�SDWWHUQV�>��@�WR�FUHDWH�WKHVH�LQWHUDFWLRQ�VFHQDULRV�DQG�VSHFLI\�KXPDQ�

URERW� LQWHUDFWLRQ��+5,��EDVHG�RQ�WKH�GHULYHG�GHVLJQ� UHTXLUHPHQWV��'HVLJQ�SDWWHUQV�KDYH�EHHQ�

XVHG�LQ�SUHYLRXV�ZRUNV�WR�HQDEOH�HIIHFWLYH�DQG�SOHDVDQW�+5,�>������@�

� ,PSOHPHQWLQJ� D� WHFKQLFDO� DUWLIDFW� EDVHG� RQ� WKH� GHULYHG� GHVLJQ� UHTXLUHPHQWV� DQG� +5,�

VSHFLILFDWLRQV�PHDQV� FUHDWLQJ� D� FRJQLWLYH� DUFKLWHFWXUH� WKDW� RUFKHVWUDWHV� DOO� WKH� LQGLYLGXDO� $,�

V\VWHPV�QHFHVVDU\�IRU�WKLV�XVH�FDVH��7KLV�DORQH�LV�D�FRPSOH[�HQGHDYRU��(QDEOLQJ�WKH�DUFKLWHFWXUH�

IRU�YDOXH�VHQVLWLYLW\�IXUWKHU�UDLVHV�WKH�EDU�RI�FRPSOH[LW\��7R�WDFNOH�WKLV�FKDOOHQJH��ZH�HQYLVLRQ�D�

FRJQLWLYH�LQWHUDFWLRQ�V\VWHP�XWLOL]LQJ�FRQWURO�WKHRU\��

�� &RQWURO�7KHRU\�DV�&RQFHSW�RI�D�&RJQLWLYH�,QWHUDFWLRQ�6\VWHP�

9DOXHV� DUH�PDLQO\� YLVLEOH� WKURXJK� WKH� DFWLRQV� D� URERW� WDNHV�ZKLOH� LQWHUDFWLQJ�ZLWK� D� KXPDQ��

7KHUHIRUH��ZH�IRFXV�RQ�+5,�DQG�VHH�HYHU\WKLQJ�WKH�URERW�GRHV�DV�DQ�DFWLRQ��VXFK�DV�VSHDNLQJ�

NLQGO\�� PRYLQJ� VLGH� E\� VLGH� ZLWK� SHRSOH�� VKRZLQJ� HPSDWKLF� IDFLDO� H[SUHVVLRQV�� HWF�� DQG� WKH�

KXPDQV¶�UHVSRQVHV�DV�UHDFWLRQ��

� ,Q�RUGHU�WR�WUDQVODWH�YDOXH�VHQVLWLYH�EHKDYLRU� WR�D�WHFKQLFDO�OHYHO��ZH�DSSO\�FRQWURO�WKHRU\��

EHFDXVH�D�V\VWHP�WKDW�UHDFWV�RQ�DFWLRQV�FDQ�EH�PRGHOHG�LQ�FRQWURO�WKHRU\�WR�FRQWURO�WKH�V\VWHP¶V�

VWDWH��&RQWURO�WKHRU\�KDV�WKH�REMHFWLYH�WR�GHYHORS�D�PRGHO�JRYHUQLQJ�D�V\VWHP�LQSXW�WR�GULYH�WKH�

V\VWHP�WR�D�GHVLUHG�VWDWH��6XFK�D�V\VWHP�FDQ�EH�GHVFULEHG�LQ�WKH�IROORZLQJ�(T�����

�

� � ሻݕሺܣ ൌ ݂ሺݒሻ� ������

�

� :KHUHE\ݕ��UHSUHVHQWV�WKH�XQNQRZDEOH�VWDWH�RI�WKH�V\VWHP�ZH�DUH�ZLOOLQJ�WR�FRQWURO��2Q�WKH�

RWKHU�KDQGݒ��� ∈ � �௔ௗ �LV�WKH�FRQWURO��WKH�YDULDEOH�ZH�FDQ�FKRRVH�WR�DFW�DQG�FKDQJH�WKH�VWDWH��,I�

ሻܣሺܦǣܣ �⊂ ܻ� ⟼ ܻ�DQG�݂ǣ �௔ௗ �⟼ ܻ�DUH�WZR�OLQHDU�RU�QRQOLQHDU�IXQFWLRQV�ZKHUH�WKH�RSHUDWRU�
�ܣ GHWHUPLQHV� WKH�HTXDWLRQ� WKDW�PXVW� EH�VDWLVILHG� E\� WKH� VWDWHܦ��ݕ�� WKH� VHW� RI�GHFLVLRQ��ܻ� WKH�
VROXWLRQ�VSDFH�DQG�DOO�SRVVLEOH�VWDWHV��DQG��௔ௗ �WKH�VHW�RI�DOO�FRQWUROV��7KHUHIRUH��WKH�IXQFWLRQ�݂�
LQGLFDWHV�KRZ�WKH�FRQWUROݒ��HIIHFWV�WKH�VWDWH�RI�WKH�V\VWHP�>��@��

� 7KH�PDLQ�JRDO�RI�FRQWURO�WKHRU\�LV�WR�PRGHO�WKH�V\VWHP�WR�EH�FRQWUROOHG�E\�ILQGLQJ�WKH�FRQWUROV�

��ሻ��6XFK�D�PRGHO�DOORZV�WR�EXLOG�D�FRQWURO�V\VWHP�PDQDJLQJݒሺݕ���WKDW�OHDG�WR�DQ�DVVRFLDWHG�VWDWHݒ

PDQLSXODWLQJ��RU�GLUHFWLQJ�WKH�VWDWH�RI�WKH�V\VWHP�WR�EH�FRQWUROOHG�LQWR�D�GHVLUHG�VWDWH��7KHUH�DUH�

WZR� IXQGDPHQWDO� W\SHV�RI� FRQWURO� V\VWHPV�� WKH�RSHQ�ORRS�FRQWURO� V\VWHP�DQG� WKH�FORVHG�ORRS�

FRQWURO�V\VWHP��:H�IRFXV�RQ�WKH�FORVHG�ORRS�FRQWURO�EHFDXVH�LW� LQFOXGHV�WKH�IHHGEDFN�FRQFHSW�

WKDW�LV�HVVHQWLDO�LQ�+5,�WR�UHIOHFW�ZKLFK�YDOXHV�WR�HPSKDVL]H�LQ�WKH�URERW¶V�EHKDYLRU�EDVHG�RQ�WKH�

KXPDQV¶�UHDFWLRQ�WR�WKH�URERW��7KHUHIRUH��WKH�VWDWH�RI�D�V\VWHP�LV�IHG�EDFN�WR�WKH�FRQWURO�V\VWHP��

ZKLFK�FRQWLQXRXVO\�GHWHUPLQHV�WKH�FRQWUROݒ��EDVHG�RQ�WKH�IHHGEDFN�RI�WKH�V\VWHP�WR�DIIHFW�WKH�

VWDWHݕ��WRZDUGV�D�GHVLUHG�VWDWH��
� 6XFK�D�FRQWURO�V\VWHP�FRXOG�DOVR�EH�DSSOLHG�WR�+5,��LI�ZH�VHH�WKH�LQWHUDFWLRQ�DV�WKH�V\VWHP�

WR�EH�FRQWUROOHG��WKH�VHW�RI�YDOXHV�WR�EH�UHVSHFWHG�DV�WKH�VWDWH�RI�WKH�V\VWHP�DQG�WKH�URERW¶V�DFWLRQV�
DV�FRQWURO�YDULDEOHV��,PSRUWDQW�LV�WKDW�KXPDQ��UH�DFWLRQ�DOVR�LQIOXHQFHV�WKH�VWDWH�RI�WKH�LQWHUDFWLRQ�

LQ�UHJDUG�WR�WKH�UHVSHFWHG�YDOXHV�DQG�WKHUHIRUH��FUHDWHV�D�QHZ�VWDWH�ZLWKLQ�WKH�LQWHUDFWLRQ�V\VWHP��



7KH�REVHUYDWLRQ�RI�WKH�KXPDQ¶V��UH�DFWLRQ�XVLQJ�VHQVRUV�EXLOGV�WKH�IHHGEDFN�DV�GHSLFWHG�LQ�)LJ��

�� ,Q�VXFK�DQ�LQWHUDFWLRQ�V\VWHP��WKH�URERW¶V�EHKDYLRU�RU�DFWLRQV�DUH�GHFLGHG�E\�WKH�FRQWURO�V\VWHP�

EDVHG�RQ�WKH�FXUUHQW�VWDWH��UHSUHVHQWHG�E\�WKH�UHVSHFWHG�YDOXHV�E\�WKH�KXPDQ¶V�UHDFWLRQ��ZLWK�WKH�

JRDO�WR�UHDFK�D�QHZ�GHVLUHG�VWDWH�RI�UHVSHFWHG�YDOXHV��0RGHUQ�FRQWURO�V\VWHPV�DUH�FDUULHG�RXW�LQ�

WKH�VWDWH�VSDFH�DQG�FDQ�GHDO�ZLWK�PXOWLSOH�LQSXW�DQG�PXOWLSOH�RXWSXW��0,02��V\VWHPV��ZKLFK�LV�

LPSRUWDQW� LQ�WKH�DSSOLFDWLRQ�RI�FRQWURO�WKHRU\�LQ�+5,�DQG�FRQWURO�PXOWLSOH�YDOXHV�E\�PXOWLSOH�

DFWLRQV��7KHUHIRUH��DFWLRQV�PD\�DIIHFW�VHYHUDO�UHVSHFWHG�YDOXHV��:LWK�VWDWH�VSDFHV��D�URERW�LV�DEOH�

WR�UHVSHFW�PXOWLSOH�YDOXHV�ZLWK�WHQVLRQV�LQ�WKH�DFWLRQ�WR�WDNH�DQG�UHDG�PXOWLSOH�YDOXHV�RXW�RI�WKH�

KXPDQV�UHDFWLRQ�WR�ILQG�D�QHZ�GHVLUHG�VWDWH�RI�WKH�LQWHUDFWLRQ�WR�FKRRVH�WKH�QH[W�DFWLRQ��

� ,PDJLQH�DQ�LQWHUDFWLRQ�EHWZHHQ�D�URERW�DQG�D�KXPDQ��ZKHUH�WKH�URERW� LV�LQWURGXFHG�WR�WKH�

KXPDQ�� 7KH� URERW� ILUVW� DSSURDFKHV� WKH� XQNQRZQ�KXPDQ�ZLWK� ORZ� HPSKDVLV� RQ� WKH� YDOXH� RI�

VHFXULW\�EXW�KLJK�HPSKDVLV�RQ�WKH�YDOXH�RI�RSHQQHVV��+RZHYHU��WKH�FDPHUD�QRWLFHV�WKDW�WKH�KXPDQ�

EDFNV�DZD\�DQG�WKH�FRQWURO�V\VWHP�DGMXVWV�WKH�GHVLUHG�YDOXHV�RI�VHFXULW\�DQG�RSHQQHVV�IRU�WKLV�

LQWHUDFWLRQ��LQWHUSUHWLQJ�WKH�EDFNLQJ�DZD\�DV�DQ�LQGLFDWLRQ�IRU�XQVHFXUH�IHHOLQJV�RI�WKH�KXPDQ�

DQG��WKXV��DV�D�QHHG�WR�LQFUHDVH�DWWHQWLRQ�WR�WKH�YDOXH�RI�VHFXULW\�� ,QVWHDG�RI�IRUFLQJ�D�FHUWDLQ�

GLVWDQFH�WR�WKH�KXPDQ��WKH�URERW�DFWLRQV�DUH�DGMXVWHG�WR�WKH�KXPDQ¶V�UHDFWLRQ�DQG�WKH�URERW�VWRSV�

WR�NHHS�D�VHFXUH�GLVWDQFH�DQG�HPSKDVL]HV�WKH�YDOXH�RI�VHFXULW\�PRUH�WKDQ�EHIRUH�ZKLOH�NHHSLQJ�

WKH�YDOXH�RI�RSHQQHVV�DV�KLJK�DV�EHIRUH�LQ�WKH�DFWLRQV��

�

�
)LJ�����,QWHUDFWLRQ�IHHGEDFN�ORRS�

�

� ,Q�WKH�FRQWH[W�RI�+5,��LW�LV�LPSRUWDQW�WR�KDYH�URRP�IRU�IOXFWXDWLRQV�RI�WKH�YDOXHV�ZLWKLQ�WKH�

LQWHUDFWLRQ�V\VWHP�WR�DSSURSULDWHO\�UHSUHVHQW�D�GHVLUHG�YDOXH�VHW�LQ�WKH�VWDWHV��)RUFLQJ�WKH�VWDWH�

RI�WKH�LQWHUDFWLRQ�LQWR�FHUWDLQ�VHW�RI�UHVSHFWHG�YDOXHV�FDQ�OHDG�WR�QHJDWLYH�RU�RSSRVLWH�HIIHFWV��$�

URERW�FDQQRW�MXVW�DFW�KDSS\�WR�IRUFH�KDSSLQHVV�LQWR�DQ�LQWHUDFWLRQ�ZLWK�DQ�XSVHW�KXPDQ��7KH�URERW�

VKRXOG�UDWKHU�WU\�WR�H[SUHVV�UHVSHFW�IRU�YDOXHV�LQ�VPDOO�VWHSV�WR�LQFUHPHQWDOO\�OHDG�WKH�LQWHUDFWLRQ�

LQWR�D�GHVLUHG�VHW�RI�UHVSHFWHG�YDOXHV�DQG�DYRLG�DQ\�HQIRUFHPHQW�RI�YDOXHV��)HUQDQGH]�&DUD�DQG�

=XD]XD�>��@�VWDWLQJ�LQ�WKHLU�VXPPDU\�WR�FRQWURO�WKHRU\�WKH�IROORZLQJ��

³7R�FRQWURO�D�V\VWHP�DULVLQJ�LQ�1DWXUH�RU�7HFKQRORJ\��ZH�GR�QRW�KDYH�
QHFHVVDULO\�WR�VWUHVV�WKH�V\VWHP�DQG�GULYH�LW�WR�WKH�GHVLUHG�VWDWH�

LPPHGLDWHO\�DQG�GLUHFWO\��9HU\�RIWHQ��LW�LV�PXFK�PRUH�HIILFLHQW�WR�FRQWURO�
WKH�V\VWHP�OHWWLQJ�LW�IOXFWXDWH��WU\LQJ�WR�ILQG�D�KDUPRQLF�G\QDPLFV�WKDW�
ZLOO�GULYH�WKH�V\VWHP�WR�WKH�GHVLUHG�VWDWH�ZLWKRXW�IRUFLQJ�LW�WRR�PXFK�´��



� :H�SURSRVH�WR�GHVLJQ�D�FRJQLWLYH�V\VWHP�ZLWK�YDOXHV�LQ�PLQG�DV�D�GHFLVLRQ�PDNLQJ�V\VWHP�

�'06��EDVHG�RQ�FRQWURO�WKHRU\�DQG�FRQWURO� V\VWHPV��3HUFHSWLRQ�FDQ�EH�GHILQHG�DV� WKH�KXPDQ�

IXQGDPHQWDO�IRUP�RI�FRJQLWLYH�FRQWDFW�WR�WKH�ZRUOG��ZKLOH�LW�UHIHUV�LQ�URERWLFV�WR�WKH�DELOLW\�WR�

SHUFHLYH�WKH�HQYLURQPHQW�>��@��7KHUHIRUH��WKH�URERW�FDQ�HVWLPDWH�RQ�WKH�VHQWLPHQW�RI��UH�DFWLRQ�

RI�WKH�KXPDQ�KRZ�WKH�URERW¶V�DFWLRQ�DIIHFWHG�WKH�V\VWHP��&RJQLWLRQ�LV�GHILQHG�DV�WKH�DELOLW\�RI�

KXPDQV� WR� NQRZ�� OHDUQ�� DQG� XQGHUVWDQG� WKLQJV�� +HQFH�� GHVLJQLQJ� FRJQLWLYH� V\VWHPV� LPSOLHV�

PDNLQJ�WKHP�FDSDEOH�RI�UHDVRQLQJ�DERXW�WKHLU�DFWLRQV�>��@��7KHUHIRUH��WKH�URERW�PXVW�FKRRVH�WKH�

QH[W�DFWLRQ�DFFRUGLQJO\�WR�JHW�FORVHU�WR�WKH�GHVLUHG�VWDWH��WKH�SUHVFULEHG�VHW�RI�YDOXHV�WR�UHVSHFW��

�� 'LVFXVVLRQ�
,Q�WKH�SUHVHQW�ZRUN��ZH�KLJKOLJKWHG�WKH�QHHG�IRU�FRQVLGHULQJ�KXPDQ�YDOXHV�LQ�VRFLDO�URERW�GHVLJQ�

DQG�RXWOLQHG�RXU�DSSURDFK�WR�LQFRUSRUDWLQJ�YDOXHV�LQ�D�VRFLDO�URERW�DSSOLFDWLRQ�LQ�D�QXUVLQJ�KRPH��

)LQDOO\��ZH�SUHVHQW�D�QRYHO�FRJQLWLYH�LQWHUDFWLRQ�V\VWHP�EDVHG�RQ�96'�DQG�FRQWURO�WKHRU\��

� ,Q�SDUWLFXODU��ZH�HPSOR\�96'�WR�DFFRXQW�IRU�KXPDQ�YDOXHV��$�PDMRU�GLIIHUHQWLDWLRQ�RI�RXU�

UHVHDUFK�IURP�RWKHU�96'�URERWLFV�ZRUN��H�J���>��@��LV�WKDW�ZH�VWURQJO\�VWULYH�IRU�DQ�LQWHJUDWLYH�

DSSURDFK� DV� UHFRPPHQGHG� E\� 96'�� :H� GHOLEHUDWHO\� LWHUDWH� WKH� YDOXH� DQDO\VLV� WKURXJK�

FRQFHSWXDO�DQG�HPSLULFDO�LQYHVWLJDWLRQV�EHFDXVH�LW�LV�SDUWLFXODUO\�LPSRUWDQW�WR�XQGHUVWDQG�KRZ�

WKH�FRQFHSWXDOO\�LGHQWLILHG�YDOXHV�DUH�PDQLIHVWHG�LQ�WKH�XVDJH�VFHQDULR�DQG�DOORZV�VWDNHKROGHUV�

WR�H[SUHVV�FRQWH[W�VSHFLILF�YDOXHV��7KH�VDPH�DSSOLHV�WR�WKH�GHULYDWLRQ�RI�GHVLJQ�UHTXLUHPHQWV��

7KURXJK�FRQFHSWXDOO\�GHULYLQJ�UHTXLUHPHQWV�E\�XVLQJ�WKH�YDOXH�KLHUDUFK\�>��@�DQG�HPSLULFDOO\�

ZLWK� VWDNHKROGHUV�� ZH� FDQ� WULDQJXODWH� WKHVH� GHULYHG� GHVLJQ� UHTXLUHPHQWV�� WKHUHE\� FUHDWLQJ� D�

GHVLJQ�WKDW�EHWWHU�UHIOHFWV�WKH�VWDNHKROGHU�YDOXHV��)XUWKHUPRUH��ZKLOH�SUHYLRXV�ZRUNV�RQO\�GHULYH�

GHVLJQ�UHTXLUHPHQWV�EXW�GR�QRW�VSHFLI\�KRZ�WR�GHVLJQ�+5,�EDVHG�RQ�WKHVH�UHTXLUHPHQWV�>������@��

RXU�UHVHDUFK�SURSRVHV�WKH�XVH�RI�GHVLJQ�SDWWHUQV��ZKLFK�IDFLOLWDWH�WKH�VSHFLILFDWLRQ�RI�+5,�DFURVV�

YDULRXV�URERWLFV�SODWIRUPV�DQG�HDVH�WKH�WHFKQLFDO�GHYHORSPHQW��

� &RQWURO�WKHRU\�KDV�SULPDULO\�IRXQG�DSSOLFDWLRQV�LQ�SK\VLFDO�KXPDQ�URERW�LQWHUDFWLRQ�>��±��@��

,Q�FRQWUDVW��RXU�UHVHDUFK�H[SORUHV�WKH�SRVVLELOLWLHV�WR�DSSO\�WKLV�WKHRU\�LQ�VRFLDO�LQWHUDFWLRQV�E\�

GHILQLQJ� WKH� LQWHUDFWLRQ� DV� WKH� V\VWHP� WR� EH� FRQWUROOHG� DQG� WKH� UHVSHFWHG� YDOXHV� ZLWKLQ� WKH�

LQWHUDFWLRQ�DV�WKH�VWDWHV��1RWDEO\��WKH�DSSOLFDWLRQ�RI�FRQWURO�WKHRU\�DQG�WKH�LPSOHPHQWDWLRQ�RI�D�

FRQWURO�V\VWHP�LQ�VRFLDO�+5,�FRPHV�ZLWK�LWV�RZQ�FKDOOHQJHV��7KH�YDOXH�SUHIHUHQFHV�XQGHUO\LQJ�

WKH� VWDWH� RI� DQ�+5,��PXVW� EH� SUHVFULEHG� DQG�PHDVXUDEOH��6HQWLPHQW� DQDO\VLV� RI� WKH� KXPDQ¶V�

EHKDYLRU��VSHHFK��PLPLFV��JHVWXUHV��PLJKW�DOORZ�IRU�D�PHDVXUHPHQW��EXW�FRQFOXGLQJ�IURP�KXPDQ�

EHKDYLRU�WR�D�GHVLUHG�VHW�RI�YDOXHV�LQFOXGLQJ�WKHLU�DSSURSULDWH�HPSKDVLV�LV�D�GLIILFXOW�HQGHDYRU��

:KLOH�VXEWOH�HPRWLRQDO�KXPDQ�WZLVWV�PD\�SUREDEO\�EH�LPSRVVLEOH�WR�GHWHFW�E\�WKH�URERW�LQ�WKH�

ILUVW� SODFH�� ZH� LQWHQG� WKDW� WKH� URERW� LV� DEOH� WR� GLVWLQJXLVK� VWDWHV� WKDW� LQGLFDWH�� IRU� H[DPSOH��

HPHUJHQF\�VLWXDWLRQV��ERUHGRP��IHDU��DQG�VDWLVIDFWLRQ�WR�DSSURSULDWHO\�UHDFW�WR�WKHVH��:H�DVVXPH�

ZH�FDQ�DGGUHVV�WKLV�FKDOOHQJH�ZLWK�WKH�DSSOLFDWLRQ�RI�IX]]\�ORJLF��EXW�IXUWKHU�UHVHDUFK�PXVW�EH�

FDUULHG�RXW�WR�YDOLGDWH�WKLV�DVVXPSWLRQ��

�� &RQFOXVLRQ�
,Q�OLJKW�RI� WKH�SUHVVLQJ� LVVXHV�SUHVHQWHG�LQ� ORQJ�WHUP�FDUH�� VRFLDO�URERWV�KDYH� WKH�SRWHQWLDO�WR�

VXSSRUW� WKH�FDUH�JLYHUV� LQ� WKHLU�GDLO\� WDVNV�DQG� HQKDQFH� WKH�TXDOLW\�RI� OLIH� IRU� FDUH� UHFHLYHUV��

*LYHQ�WKH�IXQGDPHQWDO�UROH�RI�YDOXHV�LQ�XVHU�DFFHSWDQFH�RI�URERWV��ZH�XUJH�DOO�UHVHDUFKHUV�DQG�

SUDFWLWLRQHUV�WR�LQFRUSRUDWH�YDOXHV�LQ�URERW�GHVLJQ�DV�D�ZKROH��7KH�SUHVHQWHG�FRQFHSWXDO�SDSHU�

JLYHV�DQ�LQVLJKW�LQWR�RXU�UHVHDUFK�DSSURDFK�WR�YDOXH�VHQVLWLYH�VRFLDO�URERWV�DQG�RXWOLQHV�KRZ�WR�



WHFKQLFDOO\�WDFNOH�WKH�YDOXH�LQWHJUDWLRQ�EDVHG�RQ�FRQWURO�WKHRU\��$V�SDUW�RI�RXU�IXWXUH�ZRUN��ZH�

DLP�WR�YDOLGDWH�RXU�DSSURDFK�WR�RSHUDWLRQDOL]LQJ�YDOXHV�LQ�+5,�DQG�UHILQH�WKH�SURSRVHG�WHFKQLFDO�

FRQFHSW���

5HIHUHQFHV�

��� 2(&'�� :KR� &DUHV"� $WWUDFWLQJ� DQG� 5HWDLQLQJ� &DUH� :RUNHUV� IRU� WKH� (OGHUO\��

KWWSV���ZZZ�RHFG�LOLEUDU\�RUJ�FRQWHQW�SXEOLFDWLRQ���F�HI���HQ����������

��� %UHD]HDO�� &��� 6RFLDOO\� LQWHOOLJHQW� URERWV�� ,QWHUDFWLRQV�� ���� ��±��� �

KWWSV���GRL�RUJ�����������������������

��� &KHRQ�� (��� 6X�� 1�0��� ,QWHJUDWLQJ� 5RERWLFLVW� 9DOXHV� LQWR� D� 9DOXH� 6HQVLWLYH� 'HVLJQ�

)UDPHZRUN�IRU�+XPDQRLG�5RERWV��,Q���������WK�$&0�,(((�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�
+XPDQ�5RERW� ,QWHUDFWLRQ� �+5,��� SS�� ���±���� ��������

KWWSV���GRL�RUJ���������+5,�������������

��� )ULHGPDQ�� %��� +HQGU\�� '�*��� 9DOXH� 6HQVLWLYH� 'HVLJQ�� 6KDSLQJ� 7HFKQRORJ\�ZLWK�0RUDO�

,PDJLQDWLRQ����������

��� ,QWHUQDWLRQDO�2UJDQL]DWLRQ� IRU� 6WDQGDUGL]DWLRQ�� ,62� ����������� 5RERWLFV� ±�9RFDEXODU\��

KWWSV���ZZZ�LVR�RUJ�RES�XL�HQ��LVR�VWG�LVR������HG�� Y��HQ��
��� 6DUULFD��0���%URQGL��6���)RUWXQDWL��/���+RZ�PDQ\�IDFHWV�GRHV�D�³VRFLDO�URERW´�KDYH"�$�UHYLHZ�

RI� VFLHQWLILF� DQG� SRSXODU� GHILQLWLRQV� RQOLQH�� ,QI�� 7HFKQRO�� 3HRSOH�� ���� �±��� ��������

KWWSV���GRL�RUJ���������,73�������������

��� 0R\OH��:��� -RQHV��&�-���0XUILHOG�� -�(���7KDOLE��/���%HDWWLH��(�5���6KXP��'�.���2¶'Z\HU��

6�7���0HUYLQ��0�&���'UDSHU��%�0���8VH�RI�D�URERWLF� VHDO� DV�D�WKHUDSHXWLF�WRRO� WR�LPSURYH�

GHPHQWLD� V\PSWRPV�� D� FOXVWHU�UDQGRPL]HG� FRQWUROOHG� WULDO�� -�� $P��0HG��'LU��$VVRF�� ����
���±���������

��� .LP��*�+���-HRQ��6���,P��.���.ZRQ��+���/HH��%�+���.LP��*�<���-HRQJ��+���+DQ��1�(���6HR��

6�:���&KR��+���6WUXFWXUDO�EUDLQ�FKDQJHV�DIWHU� WUDGLWLRQDO�DQG�URERW�DVVLVWHG�PXOWL�GRPDLQ�

FRJQLWLYH�WUDLQLQJ�LQ�FRPPXQLW\�GZHOOLQJ�KHDOWK\�HOGHUO\��3OR6�2QH������H����������������

��� %DQNV��0�5���:LOORXJKE\��/�0���%DQNV��:�$���$QLPDO�DVVLVWHG�WKHUDS\�DQG�ORQHOLQHVV�LQ�
QXUVLQJ� KRPHV�� XVH� RI� URERWLF� YHUVXV� OLYLQJ� GRJV�� -��$P��0HG��'LU��$VVRF�� ��� ���±���

��������

���� -D\DZDUGHQD��&���.XR�� ,��+���%URDGEHQW��(���0DF'RQDOG��%�$���6RFLDOO\�$VVLVWLYH�5RERW�

+HDOWK%RW��'HVLJQ��,PSOHPHQWDWLRQ��DQG�)LHOG�7ULDOV��,(((�6\VW��-����������±������������
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