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$GGUHVVLQJ�WKH�WKHPH�RI�ŪKHULWDJH�FLWLHV�DQG�REOLYLRQū��WKLV�DUWLFOH�H[DPLQHV
,WDO\ŨV�,QQHU�$UHDV�DV�WHUULWRULHV�ZKHUH�GHPRJUDSKLF�GHFOLQH��PDUJLQDOLVDWLRQ�
DQG�VHOHFWLYH�KHULWDJH�QDUUDWLYHV�KDYH�REVFXUHG�DQRQ\PRXV�WUDFHV��PLQRU
DUWHIDFWV��UXUDO�KHULWDJH��DQG�HYHU\GD\�SUDFWLFHV��5DWKHU�WKDQ�LQWHUSUHWLQJ�WKLV
FRQGLWLRQ�RQO\�DV�ORVV��WKH�VWXG\�UHFRQVLGHUV�REOLYLRQ�DV�D�ŪVHOHFWLYH�YRLGū
WKURXJK�ZKLFK�RYHUORRNHG�YDOXHV�FDQ�UH�HPHUJH�DQG�LQIRUP�SURFHVVHV�RI
VSDWLDO�UHDFWLYDWLRQ��:LWKLQ�WKLV�IUDPHZRUN��VHOHFWLYH�PHPRU\�LV�XQGHUVWRRG
DV�D�GHVLJQ�UHVRXUFH�IRU�UHLQWHUSUHWLQJ�PDUJLQDO�KHULWDJH�EH\RQG�PRQXPHQWDO
DVVHWV�
7KH�UHVHDUFK�DSSOLHV�WKLV�SHUVSHFWLYH�WR�WKH�PXQLFLSDOLW\�RI�,UPD��LQ�WKH
7URPSLD�9DOOH\��DQ�,QQHU�$UHD�LQ�/RPEDUG\��,W�DGRSWV�D�PL[HG�PHWKRGRORJ\
FRPELQLQJ�D�VWUXFWXUHG�VXUYH\�ZLWK�WKHPDWLF�FRGLQJ�RI�RSHQ�HQGHG�UHVSRQVHV�
GLJLWDO�HWKQRJUDSK\��DQG�LQWHUSUHWDWLYH�VSDWLDO�PDSSLQJ��7KH�VXUYH\�LGHQWLILHV
SODFHV�SHUFHLYHG�DV�PHDQLQJIXO�E\�UHVLGHQWV�DQG�YLVLWRUV��LQFOXGLQJ�WKH�3DULVK
&KXUFK�RI�WKH�+RO\�7ULQLW\��&DVD�GHOOŨ$OSLQR��DQG�WKH�6HQWLHUR�GHOOŨ$FTXD��ZKLOH
WKH�TXDOLWDWLYH�UHVSRQVHV�UHYHDO�ORFDO�SULRULWLHV�UHODWHG�WR�KHULWDJH
SUHVHUYDWLRQ��VKDUHG�VSDFHV��SXEOLF�DPHQLWLHV��DQG�FRQWLQXRXV�FXOWXUDO�DQG
QDWXUH�EDVHG�DFWLYLWLHV��'LJLWDO�HWKQRJUDSK\�FRPSOHPHQWV�WKHVH�ILQGLQJV�E\
WUDFLQJ�LQIRUPDO�QDUUDWLYHV��UHFXUULQJ�WUDGLWLRQV��DQG�VHDVRQDO�UK\WKPV�WKDW
LQIRUP�SRWHQWLDO�VSDWLDO�DQG�SURJUDPPDWLF�UHDFWLYDWLRQ�VWUDWHJLHV�
7KH�RULJLQDOLW\�RI�WKH�DUWLFOH�OLHV�LQ�WUDQVODWLQJ�VRFLDO�SHUFHSWLRQV��TXDOLWDWLYH
SURSRVDOV��DQG�GLJLWDO�WUDFHV�LQWR�D�VLWH�VSHFLILF�PQHPRQLF�ILHOG�FDSDEOH�RI
JXLGLQJ�VSDWLDO�DQG�SURJUDPPDWLF�UHDFWLYDWLRQ�VWUDWHJLHV��%\�ŪVSDWLDOLVLQJū
WKHVH�OD\HUV��WKH�VWXG\�FRQQHFWV�KHULWDJH�DQFKRUV��FRPPXQLW\�QHHGV��GLJLWDO
QDUUDWLYHV��DQG�XQGHUUHSUHVHQWHG�SUDFWLFHV��SRVLWLRQLQJ�DUFKLWHFWXUDO�GHVLJQ
DV�D�PHGLDWRU�EHWZHHQ�PHPRU\��REOLYLRQ��DQG�WUDQVIRUPDWLRQ��7KH�DUWLFOH
XOWLPDWHO\�SURSRVHV�D�WUDQVIHUDEOH�PHWKRGRORJ\�IRU�EULQJLQJ�PDUJLQDO�DQG
RYHUORRNHG�KHULWDJH�ŪRXW�RI�WKH�GDUNū�WKURXJK�VLWXDWHG��ERWWRP�XS��DQG
GHVLJQ�RULHQWHG�IRUPV�RI�LQWHUSUHWDWLRQ�
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7KLV�VWXG\�HQJDJHV�ZLWK�WKH�FRQFHSWXDO�IUDPHZRUN�RI�ŪKHULWDJH�FLWLHV�DQG
REOLYLRQū�E\�H[DPLQLQJ�PDUJLQDO�WHUULWRULHV�DIIHFWHG�E\�GHPRJUDSKLF�GHFOLQH�
SURJUHVVLYH�DEDQGRQPHQW��DQG�WKH�GHJUDGDWLRQ�RI�WKH�EXLOW�HQYLURQPHQW�
:KLOH�WKHVH�FRQGLWLRQV�DUH�FRPPRQO\�LQWHUSUHWHG�WKURXJK�QDUUDWLYHV�RI�ORVV�
WKH�UHVHDUFK�DGRSWV�DQ�DUFKLWHFWXUDO�DQG�FXOWXUDO�KHULWDJH�SHUVSHFWLYH�WR
UHSRVLWLRQ�VXFK�WHUULWRULHV�DV�VSDFHV�RI�ODWHQW�SRWHQWLDO��,W�VHHNV�WR�LGHQWLI\
LQYHVWLJDWLYH�WRROV�DQG�UHDFWLYDWLRQ�VWUDWHJLHV�JURXQGHG�LQ�ORFDO�SHUFHSWLRQV�
HYHU\GD\�SUDFWLFHV��DQG�IRUPV�RI�FROOHFWLYH�PHPRU\�HPHUJLQJ�IURP�WKH
FRPPXQLW\�b
$FURVV�(XURSH��VXFK�WHUULWRULHV�DUH�RIWHQ�FKDUDFWHULVHG�E\�VKULQNLQJ
SRSXODWLRQV��HFRQRPLF�PDUJLQDOLVDWLRQ��DQG�OLPLWHG�DFFHVV�WR�HVVHQWLDO
VHUYLFHV��,Q�,WDO\��WKLV�FRQGLWLRQ�KDV�EHHQ�DGGUHVVHG�WKURXJK�QDWLRQDO�SROLF\
IUDPHZRUNV�VXFK�DV�WKH�1DWLRQDO�6WUDWHJ\�IRU�,QQHU�$UHDV��61$,���DLPHG�DW
UHGXFLQJ�WHUULWRULDO�GLVSDULWLHV��'HVSLWH�WKHVH�HIIRUWV��PRUH�TXDOLWDWLYH�DQG
SODFH�EDVHG�DSSURDFKHV�UHPDLQ�OLPLWHG��ZKLOH�SUHYDLOLQJ�LQWHUSUHWDWLRQV
FRQWLQXH�WR�IUDPH�WKHVH�FRQWH[WV�SULPDULO\�LQ�WHUPV�RI�IUDJLOLW\�DQG�GHFOLQH�
7KLV�VWXG\�FKDOOHQJHV�VXFK�SHUVSHFWLYHV�E\�IRUHJURXQGLQJ�WKH�SHUVLVWHQFH�RI
FXOWXUDO��VRFLDO��DQG�VSDWLDO�YDOXHV�ZLWKLQ�FRQGLWLRQV�RI�PDUJLQDOLW\�
7KLV�SRVLWLRQ�LV�DOVR�FRQQHFWHG�WR�UHFHQW�GHEDWHV�RQ�DGDSWLYH�UHXVH�DQG�XUEDQ
UHDFWLYDWLRQ��ZKLFK�HPSKDVLVH�WKH�FDSDFLW\�RI�KHULWDJH�LQWHUYHQWLRQV�WR
JHQHUDWH�PXOWLGLPHQVLRQDO�FXOWXUDO��HFRQRPLF��HQYLURQPHQWDO��DQG�VRFLDO
HIIHFWV��DQG�WR�UHDFWLYDWH�QRW�RQO\�SK\VLFDO�VSDFHV�EXW�DOVR�WKH�UHODWLRQDO
G\QDPLFV�DVVRFLDWHG�ZLWK�WKHP �b,W�DOVR�UHVSRQGV�WR�WKH�OLPLWV�RI�UHVWRUDWLRQ
DSSURDFKHV�IRFXVHG�RQO\�RQ�RIILFLDOO\�DFNQRZOHGJHG�DVVHWV��$V�&DUDPHO�������
VXJJHVWV��RYHUORRNHG�DUFKLWHFWXUDO�WUDFHV�DQG�DEDQGRQHG�EXLOGLQJV�FDQ
VXVWDLQ�ORFDO�LGHQWLW\�HYHQ�ZKHQ�WKH\�DUH�QRW�IRUPDOO\�UHFRJQLVHG�DV�Ū&XOWXUDO
+HULWDJHū��)XUWKHUPRUH��WKHLU�JUDGXDO�GLVDSSHDUDQFH�UHYHDOV�WKH�QHHG�IRU
EURDGHU�IUDPHZRUNV�FDSDEOH�RI�UHFRJQLVLQJ�PLQRU��IUDJLOH��DQG�VRFLDOO\
HPEHGGHG�IRUPV�RI�KHULWDJH �

�

�

7KH�UHVHDUFK�WKHUHIRUH�XQGHUVWDQGV�PHPRU\�DV�G\QDPLF�DQG�VHOHFWLYH��LW�FDQ
SUHVHUYH��WUDQVIRUP��RU�REVFXUH�ORFDO�LGHQWLWLHV�DQG�VSDWLDO�PHDQLQJV�RYHU
WLPH��,Q�SDUWLFXODU��WKH�DUWLFOH�LQYHVWLJDWHV�KRZ�RYHUORRNHG�RU�IUDJPHQWHG
KHULWDJH�HOHPHQWV�FRQWLQXH�WR�FDUU\�FROOHFWLYH�VLJQLILFDQFH�DQG�FDQ�LQIRUP
IXWXUH�VSDWLDO�LPDJLQDULHV�
7KH�FRQWULEXWLRQ�RI�WKH�DUWLFOH�LV�WKHUHIRUH�PHWKRGRORJLFDO�DQG�SURMHFWLYH��LW
WHVWV�KRZ�ERWWRP�XS�FRPPXQLW\�SHUFHSWLRQV�DQG�SURSRVDOV��WRJHWKHU�ZLWK
GLJLWDOO\�PHGLDWHG�QDUUDWLYHV�FDQ�EH�LQWHJUDWHG�DQG�ŪVSDWLDOLVHGū�WR�UHYHDO�D
VLWH�VSHFLILF�PQHPRQLF�ILHOG��XQGHUVWRRG�DV�D�FRQWHPSRUDU\�PLOLHX�GH�P«PRLUH
��7HVWHG�WKURXJK�D�VPDOO�PXQLFLSDOLW\�ZLWKLQ�DQ�,QQHU�$UHD��WKH�XQFRYHULQJ�RI
WKLV�PQHPRQLF�ILHOG�EHFRPHV�PRUH�WKDQ�D�UHSUHVHQWDWLRQ�RI�ORFDO�PHPRU\��LW
RSHUDWHV�DV�DQ�LQWHUPHGLDWH�GHVLJQ�WRRO�WKDW�FRQQHFWV�RYHUORRNHG�KHULWDJH�
SXEOLF�VSDFHV��FRPPXQLW\�SUDFWLFHV��DQG�DUHDV�RI�SRWHQWLDO��,Q�GRLQJ�VR��WKH
DUWLFOH�VKRZV�KRZ�PLQRU�DQG�RIWHQ�REVFXUHG�KHULWDJH�IUDJPHQWV�FDQ�EH
WUDQVODWHG�LQWR�VSDWLDO�DQG�SURJUDPPDWLF�UHDFWLYDWLRQ�VWUDWHJLHV�IRU�IUDJLOH
WHUULWRULHV�

�
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7KH�UHFODPDWLRQ�RI�PDUJLQDO�WHUULWRULHV�UHTXLUHV�D�VKLIW�LQ�KRZ�PHPRU\�DQG
REOLYLRQ�DUH�FRQFHSWXDOLVHG�ZLWKLQ�DUFKLWHFWXUDO�KHULWDJH�GLVFRXUVH��PRYLQJ
EH\RQG�VWDWLF�SUHVHUYDWLRQ�WRZDUG�D�PRUH�UHODWLRQDO�XQGHUVWDQGLQJ�RI
WHUULWRULDO�DQG�FXOWXUDO�WUDQVIRUPDWLRQ��7KLV�VWXG\�DGGUHVVHV�WKH�GLDOHFWLF
EHWZHHQ�IRUJHWWLQJ�DQG�UHPHPEHULQJ�DV�D�VWUDWHJLF�IUDPHZRUN�IRU�KHULWDJH

���



UHLQWHUSUHWDWLRQ��UHIUDPLQJ�REVFXULW\�QRW�DV�ORVV�EXW�DV�D�ŪVHOHFWLYH�YRLG�ū
'UDZLQJ�RQ�-RUJH�/XLV�%RUJHV��WKH�ŪVHOHFWLYH�YRLGū�DOORZV�WKH�FRPSOH[LW\�RI�WKH
SDVW�WR�EH�ILOWHUHG��VXVSHQGLQJ�GRPLQDQW�YDOXH�KLHUDUFKLHV�DQG�HQDEOLQJ
FHUWDLQ�HOHPHQWV�WR�UH�HPHUJH�DV�PHDQLQJIXO�IUDJPHQWV�RI�FRQWHPSRUDU\
FRQWH[WV ��b7KH�LQWHUSOD\�EHWZHHQ�VHOHFWLYH�UHPHPEHULQJ�DQG�IRUJHWWLQJ�WKXV
EHFRPHV�DQ�RSHUDWLYH�PHFKDQLVP�WKURXJK�ZKLFK�ODWHQW�VRFLDO�DQG�FXOWXUDO
YDOXHV�FDQ�EH�LGHQWLILHG�DQG�WUDQVODWHG�LQWR�GHVLJQ�GHFLVLRQV�

�

7R�RSHUDWLRQDOLVH�WKLV�SHUVSHFWLYH��WKH�VWXG\�H[WHQGV�:DOWHU�%HQMDPLQŨV
QRWLRQ�RI�WKH�ŪPHPRU\�RI�WKH�QDPHOHVVū�WR�WKH�EXLOW�HQYLURQPHQW�
$UFKLWHFWXUDO�KHULWDJH�LV�WKHUHE\�UHIUDPHG�EH\RQG�PRQXPHQWDO�DQG�RIILFLDOO\
UHFRJQLVHG�DUWHIDFWV��HQJDJLQJ�LQVWHDG�ZLWK�DQRQ\PRXV�WUDFHV��PLQRU
DUFKLWHFWXUHV��DQG�UHFXUULQJ�VSDWLDO�SUDFWLFHV�WKDW�KDYH�VKDSHG�ORFDO�LGHQWLWLHV
��7KLV�VKLIW�IURP�PRQXPHQWDO�KHULWDJH�WR�YHUQDFXODU�DQG�UXUDO�KHULWDJH�FDQ
XQFRYHU�IUDJPHQWV�RI�WKH�EXLOW�HQYLURQPHQW�WKDW�FRQWLQXH�WR�KROG�VKDUHG
VLJQLILFDQFH�DQG�YDOXH�ZLWKLQ�ORFDO�FRPPXQLWLHV�

�

7KLV�DSSURDFK�LV�IXUWKHU�JURXQGHG�LQ�0DXULFH�+DOEZDFKVŨ�WKHRU\�RI�FROOHFWLYH
PHPRU\��ZKLFK�HPSKDVLVHV�LWV�VSDWLDO�DQG�VRFLDO�HPEHGGLQJ��DQG�WKH
UHODWLRQVKLS�EHWZHHQ�LQGLYLGXDO�DQG�FROOHFWLYH�H[SHULHQFH��%XLOW�VSDFH
RSHUDWHV�DV�D�UHSRVLWRU\�RI�VKDUHG�PHDQLQJV��ZKHUH�PHPRU\�LV�FRQWLQXRXVO\
SURGXFHG�DQG�QHJRWLDWHG ��&RQVHTXHQWO\��VSDWLDO�WUDQVIRUPDWLRQ�DQG�REOLYLRQ
GR�QRW�PHUHO\�DOWHU�WKH�SK\VLFDO�HQYLURQPHQW�EXW�DFWLYHO\�UHVKDSH�WKH
VWUXFWXUH�RI�FROOHFWLYH�PHPRU\�LWVHOI��UHFRQILJXULQJ�HPEHGGHG�UHODWLRQVKLSV
DQG�LGHQWLWLHV�
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%XLOGLQJ�RQ�WKH�FRQFHSW�RI�FROOHFWLYH�PHPRU\��&RUDLROD�HW�DO��GHILQH�PQHPRQLF
ILHOGV�DV�ŪQHWZRUN�UHODWLRQV�WKDW�DUH�FUHDWHG��PDLQWDLQHG��DQG�FKDQJHG
WKURXJK�SURFHVVHV�RI�FROOHFWLYH�UHPHPEHULQJū ��7KHVH�ILHOGV�SURYLGH�D�XVHIXO
DQDO\WLFDO�IUDPHZRUN�IRU�LQWHUSUHWLQJ�PDUJLQDO�WHUULWRULHV��SDUWLFXODUO\�LQ
FRQWH[WV�ZKHUH�WKH�VRFLDO�IDEULF�LV�IUDJLOH�DQG�LQ�IOX[��:LWKLQ�VXFK�FRQWH[WV�
ORFDO�WUDGLWLRQV�DQG�FRQWHPSRUDU\�SUDFWLFHV�LQWHUVHFW��SURGXFLQJ�G\QDPLF
VSDWLDO�FRQGLWLRQV�WKDW�UHIOHFW�WKH�WHPSRUDO�ŪSXOVHū�RI�D�FRPPXQLW\�

�

7KLV�XQGHUVWDQGLQJ�RI�PQHPRQLF�ILHOGV�PDNHV�WKH�ŪVHOHFWLYH�YRLGū�RSHUDWLYH�LQ
VSDWLDO�WHUPV��,Q�PDUJLQDO�DUHDV��WKH�YRLG�LV�QRW�RQO\�PHWDSKRULFDO��LW�PD\�DOVR
DSSHDU�DV�XQGHUXVHG�EXLOGLQJV��GLVFRQWLQXRXV�SXEOLF�VSDFHV��GHFOLQLQJ
FXOWXUDO�VLWHV��RU�YDQLVKLQJ�ORFDO�SUDFWLFHV�WKDW�KROG�VWURQJ�PHDQLQJ�IRU�ORFDO
FRPPXQLWLHV��5HDGLQJ�WKHVH�ŪVSDWLDO�DQFKRUVū�DV�SDUW�RI�D�PQHPRQLF�ILHOG
DOORZV�GHVLJQ�WR�PRYH�EH\RQG�SK\VLFDO�UHVWRUDWLRQ�SURSRVDOV�WRZDUG�VHOHFWLYH
UHFRQQHFWLRQ��WUDQVODWLQJ�HPHUJHQW�PHPRU\�YDOXHV�LQWR�UHXVH�VFHQDULRV�
VSDWLDO�LQWHUYHQWLRQV��FXOWXUDO�DFWLYLWLHV��DQG�ORFDOO\�JURXQGHG�DFWLRQV��,Q�WKLV
ZD\��WKH�LQWHUSOD\�EHWZHHQ�PHPRU\�DQG�REOLYLRQ�EHFRPHV�FHQWUDO�WR�WKH
UHDFWLYDWLRQ�RI�PDUJLQDO�KHULWDJH��RIIHULQJ�D�SDWKZD\�WRZDUG�FRPPXQLW\�
RULHQWHG�VSDWLDO�IXWXUHV�

5(',6&29(5,1*�,11(5�$5($6

7KLV�VHFWLRQ�VLWXDWHV�WKH�UHVHDUFK�ZLWKLQ�WKH�,WDOLDQ�FRQWH[W�RI�Ū,QQHU�$UHDVū
DQG�LQWURGXFHV�WKH�VHOHFWHG�FDVH�VWXG\�WKURXJK�ZKLFK�WKH�DUWLFOH�DGGUHVVHV�D
NH\�JDS�LQ�H[LVWLQJ�UHVHDUFK��WKH�OLPLWHG�LQWHJUDWLRQ�RI�TXDOLWDWLYH��ERWWRP�XS
SHUVSHFWLYHV�ZLWKLQ�WHUULWRULDO�UHJHQHUDWLRQ�VWUDWHJLHV�
7KH�,WDOLDQ�LQVWLWXWLRQDO�IUDPHZRUN�DGGUHVVHV�WKH�FKDOOHQJHV�IDFHG�E\�,QQHU
$UHDV�WKURXJK�WKH�1DWLRQDO�6WUDWHJ\�IRU�,QQHU�$UHDV��61$,������ť������DQG
WKH�1DWLRQDO�6WUDWHJLF�3ODQ��361$,������ť�������GHILQLQJ�WKHVH�WHUULWRULHV
PDLQO\�E\�WKHLU�GLVWDQFH�IURP�XUEDQ�VHUYLFH�FHQWUHV�DQG�IURP�HVVHQWLDO
VHUYLFHV�UHODWHG�WR�HGXFDWLRQ��KHDOWKFDUH��DQG�PRELOLW\��%H\RQG�QDUUDWLYHV�RI
GHFOLQH��WKH�VWUDWHJ\�UHFRJQLVHV�WKHLU�WHUULWRULDO�FDSLWDO��LQFOXGLQJ�XQGHUXVHG
EXLOGLQJ�VWRFN�DQG�ORFDOO\�HPEHGGHG�NQRZOHGJH��SXUVXLQJ�ERWK�LPSURYHG

���



DFFHVV�WR�VHUYLFHV�DQG�ORFDO�GHYHORSPHQW�WKURXJK�H[LVWLQJ�UHVRXUFHV ��

+RZHYHU��VFKRODUV�VXFK�DV�5RVVLWWL�HW�DO���������KDYH�KLJKOLJKWHG�OLPLWDWLRQV
DQG�FRPSOH[LWLHV�LQ�WKH�61$,�IUDPHZRUN�SDUWLFXODUO\�LQ�UHODWLRQ�WR�FRQWH[W�
VHQVLWLYH�GHFLVLRQ�PDNLQJ�DQG�WKH�GHILQLWLRQ�RI�ORFDOO\�JURXQGHG�VWUDWHJLHV�
7KH\�VXJJHVW�WKDW�LQWHJUDWLQJ�TXDQWLWDWLYH�GDWD�ZLWK�ORFDO�YDOXH�V\VWHPV�FRXOG
WUDQVIRUP�WKH�VWUDWHJ\�LQWR�D�PRUH�SODFH�EDVHG�GHFLVLRQ�VXSSRUW�WRRO ��

,Q�UHVSRQVH�WR�WKHVH�FRQFHUQV��WKLV�UHVHDUFK�GHYHORSV�D�PHWKRGRORJ\�DLPHG�DW
FDSWXULQJ�ORFDOO\�JURXQGHG�SHUVSHFWLYHV�DQG�QHHGV��7KH�UHVHDUFK�PRGHO�LV
DSSOLHG�WR�WKH�7URPSLD�9DOOH\��D�SUH�DOSLQH�,QQHU�$UHD�LQ�WKH�3URYLQFH�RI
%UHVFLD��/RPEDUG\���ZLWK�WKH�PXQLFLSDOLW\�RI�,UPD�VHOHFWHG�DV�D�SLORW�FDVH
VWXG\��7KH�YDOOH\�KDV�EHHQ�LQFOXGHG�LQ�WKH�����ť�����61$,�IXQGLQJ�F\FOH�
'HVSLWH�RQJRLQJ�ORFDO�FKDOOHQJHV��VHYHUDO�IDFWRUV�LQGLFDWH�SRWHQWLDO�IRU
UHJHQHUDWLRQ��SDUWLFXODUO\�LQ�HPHUJLQJ�VHFWRUV�VXFK�DV�RUJDQLF�IDUPLQJ�
HFRWRXULVP��DQG�\RXWK�OHG�LQLWLDWLYHV��7KLV�LQFOXVLRQ�LQ�WKH�61$,�SURYLGHV
ILQDQFLDO�VXSSRUW�DQG�VWUDWHJLF�JXLGDQFH��EXLOGLQJ�RQ�SUHYLRXV�UHJLRQDO
SURJUDPV�WKDW�DLPHG�DW�UHGXFLQJ�WHUULWRULDO�LVRODWLRQ ��,Q�DGGLWLRQ��WKH�YDOOH\
EHQHILWV�IURP�WKH�RSHUDWLRQDO�UROH�RI�WKH�LQ�KRXVH�FRPSDQ\�RI�WKH�0RXQWDLQ
&RPPXQLW\�RI�WKH�7URPSLD�9DOOH\��ZKLFK�RIIHUV�DQ�LQVWLWXWLRQDO�DQG�RSHUDWLYH
IUDPHZRUN�IRU�WKH�GHYHORSPHQW�DQG�PDQDJHPHQW�RI�LQIUDVWUXFWXUH��KHULWDJH
UHXVH��ODQGVFDSH��DQG�DUFKLWHFWXUDO�SURMHFWV �

��

��

$FFRUGLQJ�WR�WKH�ODWHVW�DYDLODEOH�,67$7�GDWD�IRU�������,UPD�KDV�����LQKDELWDQWV
GLVWULEXWHG�DFURVV�ILYH�VTXDUH�NLORPHWUHV��7KH�PXQLFLSDOLW\�LV�VLWXDWHG�LQ�DQ
HOHYDWHG�EDVLQ�EHQHDWK�0RXQW�$ULR�DQG�FRQVWLWXWHV�WKH�VPDOOHVW�DQG�OHDVW
SRSXORXV�PXQLFLSDOLW\�LQ�WKH�YDOOH\��ILJ������,WV�QDPH�OLNHO\�GHULYHV�IURP�WKH
/DWLQ�HUHPXVb�ŪLVRODWHG�SODFHū���UHIOHFWLQJ�D�FRQGLWLRQ�RI�UHPRWHQHVV�WKDW
FRQWLQXHV�WR�FKDUDFWHUL]H�WKH�DUHD ��+LVWRULFDOO\�DVVRFLDWHG�ZLWK�IRUHVW
UHVRXUFHV�DQG�KLJK�TXDOLW\�ZDWHU��WKHVH�IHDWXUHV�VWLOO�LQIOXHQFH�DQG�VKDSH�WKH
ODQGVFDSH�DQG�ORFDO�PHPRU\�WRGD\��7KH�KLVWRU\��DUWLVWLF�KHULWDJH��ODQGVFDSH�
DQG�WUDGLWLRQV�RI�,UPD�KDYH�EHHQ�FRPSUHKHQVLYHO\�GRFXPHQWHG�LQ�D�YROXPH
SXEOLVKHG�LQ������E\�WKH�0RXQWDLQ�&RPPXQLW\�RI�WKH�7URPSLD�9DOOH\ �

��

��

)LJXUH����2YHUYLHZ�RI�WKH�PXQLFLSDOLW\�RI�,UPD��QRUWK�IDFLQJ�YLHZ�RI�WKH�YLOODJH��,UPD��,WDO\��'HFHPEHU�������SKRWRJUDSK�E\�WKH�DXWKRUV�

$W�SUHVHQW��WKH�YLOODJH�VWDQGV�DW�D�FULWLFDO�MXQFWXUH��ZKHUH�VLJQV�RI
DEDQGRQPHQW��LQFOXGLQJ�YDFDQW�DQG�PDUNHW�DYDLODEOH�EXLOGLQJV��FRH[LVW�ZLWK
HPHUJLQJ�UHJHQHUDWLRQ�LQLWLDWLYHV�VXFK�DV�WKH�UHVWRUDWLRQ�RI�&DVD�&RUVLQL�DV�D
IXWXUH�WRXULVP�KXE��ILJJ����DQG�����$W�WKH�VDPH�WLPH��VHDVRQDO�DFWLYLWLHV�VXFK�DV
VXPPHU�VFKRROV�RUJDQLVHG�E\�WKH�1DWLRQDO�$OSLQH�$VVRFLDWLRQ�DW�&DVD

���



GHOOŨ$OSLQR��DORQJ�ZLWK�UHFXUULQJ�HYHQWV��JHQHUDWH�SHULRGLF�LQIORZV�RI�YLVLWRUV
DQG�HQFRXUDJH�VHDVRQDO�UHVLGHQWV�WR�UHWXUQ��VXVWDLQLQJ�D�IUDJLOH�\HW�WDQJLEOH
IRUP�RI�ORFDO�YLWDOLW\��,UPD�LV�WKHUHIRUH�QRW�WUHDWHG�DV�DQ�H[FHSWLRQDO�FDVH��EXW
DV�D�VPDOO�VFDOH�WHVW�ILHOG�ZKHUH�PLQRU�KHULWDJH��VRFLDO�PHPRU\��ODQGVFDSH
SUDFWLFHV��FLYLF�DQG�$OSLQH�LGHQWLWLHV��DQG�GLVFRQWLQXRXV�IRUPV�RI�DFWLYDWLRQ
FDQ�EH�UHDG�WRJHWKHU�WKURXJK�D�GHVLJQ�RULHQWHG�UHVHDUFK�PHWKRGRORJ\�

)LJXUH����5RZ�RI�DEDQGRQHG�EXLOGLQJV�LQ�GHJUDGHG�FRQGLWLRQ�QHDU�WKH�3DULVK�&KXUFK�RI�WKH�+RO\�7ULQLW\��KLVWRULF�FHQWHU�RI�,UPD��,WDO\��-DQXDU\�����
�SKRWRJUDSK�E\�WKH�DXWKRUV�

���



)LJXUH����&DVD�&RUVLQL�QHDU�WKH�IRXQWDLQ�GXULQJ�FRQVHUYDWLRQ�DQG�UHVWRUDWLRQ�ZRUNV��,UPD��,WDO\��-DQXDU\�������SKRWRJUDSK�E\�WKH
DXWKRUV�

0(7+2'2/2*<��$�)5$0(:25.�)25
Ź5($',1*ź�2%6&85('�&20081,7,(6

7KH�UHVHDUFK�DGRSWV�D�PL[HG�PHWKRGV�FDVH�VWXG\�GHVLJQ�DLPHG�DW
LQYHVWLJDWLQJ�KRZ�PQHPRQLF�ILHOGV�HPHUJH�ZLWKLQ�REVFXUHG�DQG�PDUJLQDO
WHUULWRULHV�DQG�KRZ�WKH\�FDQ�LQIRUP�VSDWLDO�UHDGLQJV�RI�KHULWDJH��7KH�VWXG\
GRHV�QRW�UHSODFH�WUDGLWLRQDO�UHVHDUFK�DQG�ILHOG�PDSSLQJ��EXW�EXLOGV�RQ

���



ELEOLRJUDSKLF�DQG�DUFKLYDO�UHVHDUFK��ILHOGZRUN��DQG�PDSSLQJ�RI�WKH�FXUUHQW
EXLOW�IDEULF�DV�D�EDVHOLQH�IRU�XQGHUVWDQGLQJ�,UPDŨV�KLVWRULFDO��VSDWLDO��DQG
PDWHULDO�FRQGLWLRQV��,WV�FRQWULEXWLRQ�OLHV�LQ�H[WHQGLQJ�WKLV�EDVHOLQH�WKURXJK�D
VHTXHQWLDO�IUDPHZRUN�WKDW�FRPELQHV�VRFLDO�VXUYH\�GDWD��TXDOLWDWLYH�UHVSRQVHV�
GLJLWDO�HWKQRJUDSK\��DQG�LQWHUSUHWDWLYH�VSDWLDOLVDWLRQ��WUDQVODWLQJ�WKHP�LQWR
SUHOLPLQDU\�VSDWLDO�DQG�SURJUDPPDWLF�SURSRVDOV��$Q�DQDORJRXV�HYLGHQFH�
EDVHG�RULHQWDWLRQ�LV�IRXQG�LQ�UHFHQW�SXEOLF�VSDFH�UHVHDUFK�WKDW�FRPELQHV
VXUYH\�GDWD��ILHOG�REVHUYDWLRQ��VSDWLDO�DQDO\VLV��DQG�HQYLURQPHQWDO�SV\FKRORJ\
WRROV�WR�UHODWH�SHUFHLYHG�XVHV��WHPSRUDOLW\��DQG�VSDWLDO�FKDUDFWHULVWLFV�WR
GHVLJQ�FULWHULD ���

7KH�LQFOXVLRQ�RI�GLJLWDO�HQYLURQPHQWV�DV�D�UHVHDUFK�GRPDLQ�LV�JURXQGHG�LQ
VFKRODUVKLS�KLJKOLJKWLQJ�WKHLU�UROH�LQ�WKH�FR�FRQVWUXFWLRQ�RI�KHULWDJH�b
6FKRODUV�VXJJHVW�WKDW�RQOLQH�FRPPXQLWLHV�DFWLYHO\�FRQWULEXWH�WR�VKDSLQJ
PHDQLQJV�RI�HYHU\GD\�ODQGVFDSHV�DQG�UHLQIRUFLQJ�FROOHFWLYH�PHPRU\�SURFHVVHV
��$GGLWLRQDOO\��LQ�FRQWH[WV�ZKHUH�IRUPDO�GRFXPHQWDWLRQ�LV�OLPLWHG��GLJLWDO

SODWIRUPV�DQG�FRPPXQLW\�OHG�QHWZRUNV�SURYLGH�DFFHVV�WR�LQIRUPDO�QDUUDWLYHV
DQG�VLWXDWHG�SHUFHSWLRQV�RI�SODFH��PDNLQJ�WKHP�D�UHOHYDQW�ILHOG�IRU�WKH�VFRSH
RI�WKLV�UHVHDUFK�

��

7KH�IUDPHZRUN�LV�DSSOLHG�WR�WKH�PXQLFLSDOLW\�RI�,UPD�WKURXJK�WKUHH�VHTXHQWLDO
SKDVHV��7KH�ILUVW�SKDVH�FRQVLVWV�RI�D�VWUXFWXUHG�VRFLDO�VXUYH\�GHVLJQHG�WR
FDSWXUH�ORFDOO\�JURXQGHG�SHUFHSWLRQV�RI�FXOWXUDO��QDWXUDO��DQG�EXLOW�KHULWDJH�
7KH�VXUYH\�HQJDJHV�UHVLGHQWV��IRUPHU�UHVLGHQWV��VHDVRQDO�YLVLWRUV��DQG
LQGLYLGXDOV�ZLWK�YDU\LQJ�GHJUHHV�RI�DWWDFKPHQW�WR�WKH�WHUULWRU\�b
'DWD�FROOHFWLRQ�ZDV�FRQGXFWHG�RYHU�D�WZR�PRQWK�SHULRG�DOLJQHG�ZLWK�VHDVRQDO
SRSXODWLRQ�IOXFWXDWLRQV��LQFOXGLQJ�KROLGD\�SHULRGV�DQG�WKH�WHPSRUDU\�UHWXUQ
RI�VHDVRQDO�LQKDELWDQWV��$�PL[HG�GLVWULEXWLRQ�VWUDWHJ\�FRPELQHG�SULQWHG
TXHVWLRQQDLUHV�DGPLQLVWHUHGbLQ�VLWXbZLWK�GLJLWDO�IRUPV�GLVVHPLQDWHG�WKURXJK
VRFLDO�PHGLD�FKDQQHOV��7KH�GDWDVHW�ZDV�FROOHFWHG�DQG�SURFHVVHG�XVLQJ
0LFURVRIW�)RUPV�DQG�0LFURVRIW�([FHO��HPSOR\LQJ�GHVFULSWLYH�VWDWLVWLFDO
DQDO\VLV�IRU�VWUXFWXUHG�UHVSRQVHV�DQG�LQGXFWLYH�WKHPDWLF�FRGLQJ�IRU�RSHQ�
HQGHG�TXHVWLRQV�
7KH�VHFRQG�SKDVH�DQDO\VHV��WKURXJK�GLJLWDO�HWKQRJUDSK\��KRZ�WKH�DUHD�LV
UHSUHVHQWHG�DFURVV�PXQLFLSDO�FKDQQHOV��UHJLRQDO�WRXULVP�SODWIRUPV��DQG
UHODWHG�VRFLDO�PHGLD�JURXSV��7KH�PDWHULDO�ZDV�VHOHFWHG�WKURXJK�SXUSRVLYH
VDPSOLQJ�DQG�FRGHG�E\�WKHPH��VSDWLDO�UHIHUHQFH��WHPSRUDO�GLVWULEXWLRQ��DQG
VRXUFH�W\SH��HQDEOLQJ�WKH�LGHQWLILFDWLRQ�RI�UHFXUULQJ�QDUUDWLYHV�
UHSUHVHQWDWLRQDO�SDWWHUQV��DQG�JDSV�LQ�YLVLELOLW\�
7KH�ILQDO�SKDVH�LQWHJUDWHV�ILQGLQJV�IURP�WKH�VXUYH\�DQG�GLJLWDO�HWKQRJUDSK\
WKURXJK�D�FRPSDUDWLYH�SURFHVV�DLPHG�DW�FRQVWUXFWLQJ�D�PQHPRQLF�ILHOG�
XQGHUVWRRG�DV�D�UHODWLRQDO�FRQILJXUDWLRQ�ZKHUH�VSDWLDO�SUDFWLFHV��FROOHFWLYH
SHUFHSWLRQV��DQG�GLJLWDO�QDUUDWLYHV�LQWHUVHFW��7KLV�SKDVH�ZDV�QRW�OLPLWHG�WR
FRPSDULQJ�GDWDVHWV��LW�DOVR�VSDWLDOLVHG�WKH�FRGHG�UHVXOWV�E\�DVVRFLDWLQJ
UHFXUULQJ�KHULWDJH�YDOXHV��QDUUDWLYHV��DQG�HYHQWV�ZLWK�VSHFLILF�SRLQWV�RI
LQWHUHVW��URXWHV��EXLOGLQJV��SXEOLF�VSDFHV��DQG�VHDVRQDO�SUDFWLFHV�LQ�,UPD��7KLV
VSDWLDOLVDWLRQ�SURYLGHV�WKH�EDVLV�IRU�WKH�LQWHUSUHWDWLYH�GLDJUDPPDWLF�PDS
GLVFXVVHG�ODWHU�LQ�WKH�DUWLFOH�
7KH�PHWKRGRORJ\�LV�FRQFHLYHG�DV�D�WUDQVIHUDEOH�LQWHUSUHWLYH�WRRO�IRU�ŪUHDGLQJū
PDUJLQDO�DQG�REVFXUHG�WHUULWRULHV��ZKHUH�KHULWDJH�HPHUJHV�IURP�WKH
LQWHUDFWLRQ�EHWZHHQ�HYHU\GD\�SUDFWLFHV��FROOHFWLYH�PHPRU\��DQG�GLJLWDOO\
PHGLDWHG�UHSUHVHQWDWLRQV��:LWKLQ�WKLV�IUDPHZRUN��PQHPRQLF�ILHOGV�RSHUDWH
DV�ERWK�DQ�DQDO\WLFDO�FRQVWUXFW�DQG�DQ�LQWHUIDFH�EHWZHHQ�HPSLULFDO
REVHUYDWLRQ�DQG�VSDWLDO�LQWHUSUHWDWLRQ�

���



7+(�62&,$/�6859(<��&$3785,1*�/2&$/
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7KH�VXUYH\�ZDV�DGPLQLVWHUHG�WKURXJK�D�VWUXFWXUHG�TXHVWLRQQDLUH�DQG
FROOHFWHG�����UHVSRQVHV�IURP�D�KHWHURJHQHRXV�JURXS�FRPSULVLQJ�UHVLGHQWV�
IRUPHU�UHVLGHQWV��VHDVRQDO�YLVLWRUV��DQG�LQGLYLGXDOV�ZLWK�YDU\LQJ�GHJUHHV�RI
DWWDFKPHQW�WR�WKH�WHUULWRU\��EHWZHHQ�PLG�'HFHPEHU������DQG�PLG�)HEUXDU\
������$OWKRXJK�WKH�GDWDVHW�LV�QXPHULFDOO\�OLPLWHG��LW�LV�PHDQLQJIXO�LQ�UHODWLRQ
WR�WKH�VPDOO�VFDOH�RI�,UPDŨV�SRSXODWLRQ��7KH�QXPEHU�RI�UHVSRQGHQWV�ZKR�ZHUH
SHUPDQHQW�UHVLGHQWV�RU�GRPLFLOHG�LQ�,UPD�FRUUHVSRQGV�WR�DSSUR[LPDWHO\�RQH
ILIWK�RI�WKH�PXQLFLSDOLW\ŨV�RIILFLDO�SRSXODWLRQ��ZKLOH�IRUPHU�UHVLGHQWV��VHDVRQDO
YLVLWRUV��DQG�WRXULVWV�UHIOHFW�WKH�ZLGHU�QHWZRUN�RI�DWWDFKPHQW�WKDW�SHULRGLFDOO\
VXVWDLQV�WKH�YLOODJH��7KH�TXHVWLRQQDLUH�UHVXOWV�ZHUH�DOVR�FRPSOHPHQWHG�E\
LQIRUPDO�LQWHUYLHZV�DQG�IHHGEDFN�FROOHFWHG�GXULQJ�WKH�UHVHDUFK�SURFHVV�
ZKLFK�VXSSRUWHG�WKH�LQWHUSUHWDWLRQ�RI�WKH�GDWD��7KLV�VHFWLRQ�SUHVHQWV�D
VHOHFWHG�VXEVHW�RI�UHVXOWV�IRFXVHG�RQ�KHULWDJH�SHUFHSWLRQV��ORFDO�DVSLUDWLRQV
IRU�KLVWRULF�EXLOGLQJV��DQG�HQJDJHPHQW�ZLWK�FXOWXUDO�DQG�FRPPXQDO�DFWLYLWLHV�
,Q�UHODWLRQ�WR�VSDWLDO�DQG�KHULWDJH�SUHIHUHQFHV��SDUWLFLSDQWV�ZHUH�DVNHG�WR
LGHQWLI\�XS�WR�WKUHH�SODFHV�LQ�,UPD�FRQVLGHUHG�PRVW�VLJQLILFDQW��7KH�6HQWLHUR
GHOOŨ�$FTXD�HPHUJHV�DV�WKH�PRVW�IUHTXHQWO\�VHOHFWHG�VLWH��IROORZHG�E\�WKH�3DULVK
&KXUFK�RI�WKH�+RO\�7ULQLW\�DQGb&DVD�GHOOŨ$OSLQRb�ILJJ�������DQG�����7KH�UHVXOWV
VKRXOG�EH�LQWHUSUHWHG�ZLWK�FDXWLRQ�GXH�WR�VRPH�RYHUODS�EHWZHHQ�IXQFWLRQDO
DQG�V\PEROLF�VLWH�FDWHJRULHV��ZKLFK�LQWURGXFHV�OLPLWHG�LQWHUSUHWDWLYH
DPELJXLW\��1HYHUWKHOHVV��WKH�RYHUDOO�SDWWHUQ�FOHDUO\�SULRULWLVHV�HQYLURQPHQWDO
DQG�VRFLDOO\�PHDQLQJIXO�SODFHV�URRWHG�LQ�WKH�FXOWXUDO�ODQGVFDSH�

)LJXUH����:DWHUIDOO�DORQJ�WKH�6HQWLHUR�GHOOŷ$FTXD��,UPD��,WDO\��SKRWRJUDSK�E\�WKH�(FR�0XVHXP�RI�WKH�7URPSLD�9DOOH\�

���



)LJXUH����3DULVK�&KXUFK�RI�WKH�+RO\�7ULQLW\��PDLQ�ID§DGH��,UPD��,WDO\��-DQXDU\�������SKRWRJUDSK�E\�WKH�DXWKRUV�

)LJXUH����&DVD�GHOOŷ$OSLQR�DQG�VXUURXQGLQJ�DUHD��,UPD��,WDO\��)HEUXDU\�������SKRWRJUDSK�E\�WKH�DXWKRUV�

���



5HVSRQVHV�FRQFHUQLQJ�ORFDO�HYHQWV�LQGLFDWH�WKDW�FXOWXUDO�DQG�FRPPXQDO
DFWLYLWLHV�DUH�FRQFHQWUDWHG�LQ�D�OLPLWHG�QXPEHU�RI�DQQXDO�RFFXUUHQFHV�
W\SLFDOO\�WZR�WR�WKUHH�SHU�\HDU��3DUWLFLSDWLRQ�SDWWHUQV�FORVHO\�IROORZ�WKLV
VHDVRQDO�UK\WKP��VXJJHVWLQJ�WKDW�ORFDO�VRFLDO�OLIH�LV�VWUXFWXUHG�DURXQG�SHULRGLF
UDWKHU�WKDQ�FRQWLQXRXV�IRUPV�RI�HQJDJHPHQW��'HVSLWH�WKHLU�OLPLWHG�IUHTXHQF\�
VXFK�HYHQWV�DUH�SHUFHLYHG�DV�LPSRUWDQW�PHFKDQLVPV�IRU�UHLQIRUFLQJ�ORFDO
YLVLELOLW\�DQG�VXVWDLQLQJ�FRQQHFWLRQV�ZLWK�IRUPHU�UHVLGHQWV�DQG�YLVLWRUV�IURP
VXUURXQGLQJ�DUHDV��3UHIHUHQFHV�H[SUHVVHG�E\�SDUWLFLSDQWV�KLJKOLJKW�D�VWURQJ
RULHQWDWLRQ�WRZDUGV�RXWGRRU��FXOWXUDO��DQG�DUWLVDQDO�DFWLYLWLHV��LQGLFDWLQJ
SRWHQWLDO�IRU�WKH�GLYHUVLILFDWLRQ�DQG�H[SDQVLRQ�RI�H[LVWLQJ�SURJUDPPLQJ�
7KH�RSWLRQDO�RSHQ�HQGHG�TXHVWLRQV�DGGHG�DQ�LPSRUWDQW�TXDOLWDWLYH�OD\HU�WR
WKH�VWUXFWXUHG�UHVXOWV��DOORZLQJ�SDUWLFLSDQWV�WR�H[SUHVV�SURSRVDOV�DQG
FRQFHUQV�EH\RQG�SUHGHILQHG�DQVZHU�RSWLRQV��7KH�UHVSRQVHV�ZHUH�DQDO\VHG
WKURXJK�WKHPDWLF�FRGLQJ�DQG�JURXSHG�LQWR�FDWHJRULHV�FRQFHUQLQJ�ODQGVFDSH�
EXLOW�KHULWDJH��SXEOLF�DPHQLWLHV��VHUYLFHV��LQIUDVWUXFWXUH��WRXULVP��JRYHUQDQFH�
DQG�HYHQWV��7KH�VWURQJHVW�UHFXUULQJ�WKHPHV�FRQFHUQHG�WKH�FUHDWLRQ�RI
FRPPHUFLDO�DQG�VKDUHG�VSDFHV��ODQGVFDSH�DQG�QDWXUDO�HQYLURQPHQW
SURWHFWLRQ��HQKDQFHPHQW�RI�SXEOLF�DUHDV�DQG�DPHQLWLHV��DQG�WKH�GHYHORSPHQW
RI�\HDU�URXQG�HYHQWV��DFWLYLWLHV��DQG�WUDLQLQJ�FRXUVHV��7KHVH�UHVSRQVHV�VKRZ
WKDW�ORFDO�SULRULWLHV�DUH�QRW�OLPLWHG�WR�WKH�SUHVHUYDWLRQ�RI�LQGLYLGXDO�KHULWDJH
DVVHWV��EXW�FRQFHUQ�WKH�FUHDWLRQ�RI�PXOWLIXQFWLRQDO�VSDFHV�FDSDEOH�RI
VXSSRUWLQJ�HYHU\GD\�VHUYLFHV��VRFLDO�LQWHUDFWLRQ�DQG�VHDVRQDO�DFWLYLWLHV�
$�VXEVHW�RI�UHVSRQVHV�DGGUHVVLQJ�EXLOW�KHULWDJH�IXUWKHU�KLJKOLJKWV�D�SUHIHUHQFH
IRU�SUHVHUYDWLRQ�XQGHUVWRRG�DV�DFWLYH�WUDQVIRUPDWLRQ�UDWKHU�WKDQ�VWDWLF
FRQVHUYDWLRQ��3DUWLFLSDQWV�HPSKDVLVH�WKH�UHVWRUDWLRQ�DQG�UHXVH�RI�H[LVWLQJ
VWUXFWXUHV��SDUWLFXODUO\�DEDQGRQHG�UHVLGHQWLDO�EXLOGLQJV�LQ�WKH�KLVWRULF
QXFOHXV��7KLV�RULHQWDWLRQ�LV�DFFRPSDQLHG�E\�SURSRVDOV�IRU�WKH�UHKDELOLWDWLRQ�RI
ERWK�LQKDELWHG�DQG�DEDQGRQHG�EXLOGLQJV��VXSSRUWHG�E\�LQFHQWLYHV�DQG
LQVWLWXWLRQDO�PHDVXUHV�FDSDEOH�RI�HQDEOLQJ�ORQJ�WHUP�PDLQWHQDQFH��,Q�VRPH
OLPLWHG�FDVHV��DWWHQWLRQ�DOVR�H[WHQGV�EH\RQG�WKH�YLOODJH�FRUH�WR�VXUURXQGLQJ
UXUDO�DQG�DOSLQH�ODQGVFDSHV��LQFOXGLQJ�IDUPVWHDGV��PHDGRZV��DQG�DOSLQH�KXWV�
LQGLFDWLQJ�D�PXOWL�VFDODU�FRQFHSWLRQ�RI�ORFDO�LGHQWLW\��&LYLF�DQG�SXEOLF�VSDFHV
DUH�DOVR�LGHQWLILHG�DV�NH\�DUHDV�IRU�LQWHUYHQWLRQ��DORQJVLGH�SURSRVDOV�WR
HQKDQFH�WKH�YLVLELOLW\�RI�ORFDO�KLVWRU\�WKURXJK�LQWHUSUHWLYH�WRROV�DQG�VLJQDJH�
2YHUDOO��WKH�VXUYH\�LGHQWLILHV�QRW�RQO\�ZKDW�LV�UHPHPEHUHG�DV�PHDQLQJIXO��EXW
DOVR�ZKDW�W\SHV�RI�VSDWLDO�DQG�SURJUDPPDWLF�VXSSRUW�DUH�QHHGHG�IRU
UHDFWLYDWLRQ��7KH�UHVXOWV�SRLQW�WR�DFFHVVLEOH�SXEOLF�VSDFHV��PXOWLIXQFWLRQDO
FLYLF�QRGHV��ODQGVFDSH�EDVHG�URXWHV��UHXVH�RI�H[LVWLQJ�EXLOGLQJV��DQG�DFWLYLWLHV
FDSDEOH�RI�H[WHQGLQJ�FROOHFWLYH�OLIH�EH\RQG�RFFDVLRQDO�HYHQWV��,Q�WKLV�VHQVH��WKH
RSHQ�HQGHG�UHVSRQVHV�RSHUDWH�DV�DQ�LQWHUPHGLDWH�OD\HU�EHWZHHQ�KHULWDJH
SHUFHSWLRQ�DQG�VSDWLDO�VWUDWHJ\��WUDQVODWLQJ�FROOHFWLYH�PHPRU\�DQG�ORFDO�QHHGV
LQWR�SUHOLPLQDU\�SURSRVDOV�IRU�UHDFWLYDWLRQ�
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7KLV�TXDOLWDWLYH�VWXG\�HPSOR\V�GLJLWDO�HWKQRJUDSK\�WR�FRPSOHPHQW�DQG�FURVV�
FKHFN�WKH�ILQGLQJV�RI�WKH�VRFLDO�VXUYH\�WKURXJK�D�WKHPDWLF�DQDO\VLV�RI�GLJLWDO
FRQWHQW�SURGXFHG�EHWZHHQ�-DQXDU\�DQG�'HFHPEHU����� ��7KH�VHOHFWHG
WLPHIUDPH�FDSWXUHV�D�FRPSOHWH�DQQXDO�F\FOH�DQG�SURYLGHV�DQ�XS�WR�GDWH
UHDGLQJ�RI�,UPDŨV�UHFHQW�GLJLWDO�SUHVHQFH��HQDEOLQJ�WKH�LQWHUSUHWDWLRQ�RI
VHDVRQDO�UK\WKPV��UHFXUULQJ�QDUUDWLYHV��DQG�UHSUHVHQWDWLRQV�RI�WKH�WHUULWRU\
WKDW�DUH�QRW�DOZD\V�UHFRUGHG�LQ�RIILFLDO�SXEOLFDWLRQV�RU�KLVWRULFDO�VRXUFHV�

��

7KH�GDWDVHW�FRPSULVHV�DSSUR[LPDWHO\�����GLJLWDO�WUDFHV��LQFOXGLQJ�<RX7XEH
YLGHRV��DUWLFOHV��SKRWRJUDSKV��DQG�VRFLDO�PHGLD�SRVWV�IURP�LQVWLWXWLRQDO�DQG

���



FRPPXQLW\�SODWIRUPV��(DFK�LWHP�ZDV�FODVVLILHG�DFFRUGLQJ�WR�VRXUFH�W\SH�
WHPSRUDO�DQG�VSDWLDO�UHIHUHQFH��DQG�WKHPDWLF�FRQWHQW��*LYHQ�WKH�YHU\�VPDOO
VFDOH�RI�WKH�PXQLFLSDOLW\��WKH�GLJLWDO�WUDFHV�IRU�RQH�\HDU�ZHUH�OLPLWHG�
)XUWKHUPRUH��WKH�GDWDVHW�ZDV�QRW�LQWHQGHG�WR�SURGXFH�VWDWLVWLFDO
UHSUHVHQWDWLYHQHVV�RU�WR�H[KDXVW�DOO�DYDLODEOH�GLJLWDO�WUDFHV��5DWKHU��LW�ZDV
XVHG�DV�D�TXDOLWDWLYH�DQG�LQGLFDWLYH�VDPSOH�WR�WHVW�WKH�FRPSOHPHQWDU\
PHWKRGRORJLFDO�UROH�RI�GLJLWDO�HWKQRJUDSK\�LQ�LGHQWLI\LQJ�UHFXUULQJ�QDUUDWLYHV�
VHDVRQDO�FRQFHQWUDWLRQV��VSDWLDO�UHIHUHQFHV��DQG�JDSV�LQ�YLVLELOLW\��,Q�WKLV
VHQVH��WKH�VFDUFLW\�RU�DEVHQFH�RI�WUDFHV�ZDV�DOVR�WUHDWHG�DV�D�PHDQLQJIXO
LQGLFDWRU�RI�ZKDW�UHPDLQV�ZHDNO\�UHSUHVHQWHG�LQ�WKH�SXEOLF�QDUUDWLYH�RI�WKH
WHUULWRU\�
7KH�PDWHULDO�ZDV�WKHQ�V\QWKHVLVHG�LQWR�IRXU�LQWHUSUHWLYH�RXWSXWV��D�FDWDORJXH
RI�FROOHFWHG�PDWHULDO��DQ�DVVHW�V\QWKHVLV��D�JDSťFKDOOHQJH�V\QWKHVLV�LGHQWLI\LQJ
UHSUHVHQWDWLRQDO�GHILFLWV��DQG�D�PDS�FRQQHFWLQJ�GLJLWDO�QDUUDWLYHV��YLVXDO
PDWHULDO��HYHQWV��DQG�DFWLYLWLHV�WR�VSHFLILF�SODFHV�DQG�URXWHV�LQ�,UPD��7RJHWKHU�
WKHVH�RXWSXWV�LQIRUPHG�WKH�UHODWLRQDO�DQG�VSDWLDO�UHDGLQJ�GHYHORSHG�LQ�WKH
IROORZLQJ�VHFWLRQ�
7KH�DQDO\VLV�LQGLFDWHV�WKDW�,UPD�LV�UHSUHVHQWHG�OHVV�DV�D�GHFOLQLQJ�PRXQWDLQ
VHWWOHPHQW�WKDQ�DV�D�WHUULWRU\�ZKHUH�ORFDO�WUDGLWLRQV��FLYLF�LGHQWLW\��ODQGVFDSH
SUDFWLFHV��DQG�HPHUJLQJ�IRUPV�RI�VRFLR�WHFKQLFDO�LQQRYDWLRQ�FRH[LVW��2XWGRRU
DFWLYLWLHV�DQG�HQYLURQPHQWDO�TXDOLWLHV�DUH�IUHTXHQWO\�DVVRFLDWHG�ZLWK
ODQGVFDSH�URXWHV�DQG�EURDGHU�FRQQHFWLRQV�ZLWK�WKH�0DQLYD�DUHD�DQG�0RXQW
$ULR��ZKLOH�VHDVRQDO�HYHQWV�DQG�$OSLQH�FXOWXUH�DUH�VWURQJO\�OLQNHG�WR�&DVD
GHOOŨ$OSLQR�WKURXJK�FRPPHPRUDWLYH�SUDFWLFHV��VFKRRO�FDPSV��DQG�DFWLYLWLHV
RUJDQLVHG�E\�WKH�1DWLRQDO�$OSLQH�$VVRFLDWLRQ��&LYLF�DQG�LQVWLWXWLRQDO
FRPPXQLFDWLRQ��LQFOXGLQJ�LQLWLDWLYHV�SURPRWHG�WKURXJK�WKH�ORFDO�OLEUDU\�
IXUWKHU�FRQWULEXWHV�WR�WKLV�LPDJH�E\�LQWURGXFLQJ�ZRUNVKRSV�DQG�HGXFDWLRQDO
DFWLYLWLHV�IRU�FKLOGUHQ��VWXGHQWV��DQG�IDPLOLHV�
:KHQ�DVVRFLDWHG�ZLWK�VSHFLILF�SODFHV�DQG�URXWHV��WKHVH�WUDFHV�DOVR�UHYHDO
DV\PPHWULHV��9LVLELOLW\�LV�FRQFHQWUDWHG�DURXQG�UHFXUULQJ�VSDWLDO�DQFKRUV�
LQFOXGLQJ�ODQGVFDSH�URXWHV��WKH�&DVD�GHOOŨ$OSLQR��WKH�3DULVK�&KXUFK��WKH�ORFDO
OLEUDU\��DQG�YDOOH\�VFDOH�VORZ�WRXULVP�QHWZRUNV��7KHVH�WUDFHV�DOVR�SRLQW�WR�WKH
LQIRUPDO�RU�RFFDVLRQDO�XVH�RI�SXEOLF�DQG�FLYLF�VSDFHV�GXULQJ�HYHQWV�
FRPPHPRUDWLRQV��VFKRRO�FDPSV��DQG�VHDVRQDO�JDWKHULQJV��&RQYHUVHO\��ORFDO
SURGXFWLYH�V\VWHPV��DUWLVDQDO�SUDFWLFHV��HYHU\GD\�VHUYLFHV��DQG�EXLOW�KHULWDJH
VSDFHV�UHPDLQ�OHVV�YLVLEOH��3RVWV�RQ�LQIUDVWUXFWXUDO�PDLQWHQDQFH��SDUWLFXODUO\
IRUHVWU\�PDQDJHPHQW�DQG�URDGZRUNV��LQWHUUXSW�WKH�SURPRWLRQDO�LPDJH�EXW
DUH�VLJQLILFDQW�EHFDXVH�WKH\�GRFXPHQW�HYHU\GD\�WHUULWRULDO�PDQDJHPHQW�
DFFHVVLELOLW\�LVVXHV��DQG�VHUYLFH�FRQGLWLRQV��7KHVH�PDWHULDOV�WKHUHIRUH�KHOS
LGHQWLI\�QRW�RQO\�YLVLEOH�DVVHWV��EXW�DOVR�WHPSRUDU\�XVHV��RSHUDWLRQDO�QHHGV�
DQG�XQGHUUHSUHVHQWHG�SUDFWLFHV�
7KH�V\QWKHVLV�RI�WKH�DVVHW�DQG�JDSťFKDOOHQJH�DQDO\VHV�UHYHDOV�VHDVRQDO
YDULDWLRQ��'LJLWDO�WUDFHV�SHDN�GXULQJ�VWUXFWXUHG�HYHQWV�VXFK�DV�VXPPHU�FDPSV
DQG�KROLGD\�FHOHEUDWLRQV��ZKLOH�GHFOLQLQJ�GXULQJ�WKH�UHVW�RI�WKH�\HDU�b
7KLV�IOXFWXDWLRQ�KLJKOLJKWV�WKH�QHHG�WR�PRYH�EH\RQG�SHULRGLF�YLVLELOLW\�WRZDUG
D�PRUH�FRQWLQXRXV�UHSUHVHQWDWLRQ�DQG�ORFDO�SURPRWLRQ�FDSDEOH�RI�VXVWDLQLQJ
HQJDJHPHQW�DFURVV�VHDVRQV��$W�WKH�VDPH�WLPH��WKH�SURPLQHQFH�RI�QDWXUH�
EDVHG�H[SHULHQFHV�SRLQWV�WR�RSSRUWXQLWLHV�IRU�VWUHQJWKHQLQJ�,UPDŨV
FRQQHFWLRQ�ZLWK�ZLGHU�HFR�FXOWXUDO�DQG�VORZ�WRXULVP�QHWZRUNV��LQFOXGLQJ�WKH
(FR�0XVHXP�RI�WKH�7URPSLD�9DOOH\��WKH�*UHHQZD\�F\FOLQJ�URXWHV��DQG�WKH
0DQLYD�PRXQWDLQ�DUHD�

���



2YHUDOO��GLJLWDO�HWKQRJUDSK\�FRQWULEXWHV�QRW�RQO\�WR�GRFXPHQWLQJ�KRZ�,UPD�LV
UHSUHVHQWHG�LQ�WKH�GLJLWDO�VSDFH��EXW�DOVR�WR�LGHQWLI\LQJ�SRWHQWLDO�GLUHFWLRQV�IRU
UHDFWLYDWLRQ��%\�FRQQHFWLQJ�UHFXUULQJ�QDUUDWLYHV��VSDWLDO�DQFKRUV��DQG
WHPSRUDU\�SUDFWLFHV��WKH�DQDO\VLV�VXSSRUWV�VWUDWHJLHV�WKDW�OLQN�$OSLQH
KHULWDJH��ORFDO�WUDGLWLRQV��ODQGVFDSH�HQJDJHPHQW��DQG�VRFLDO�LQLWLDWLYHV�

)520�01(021,&�),(/'�72�63$7,$/
5($&7,9$7,21

7KH�ILQGLQJV�RI�WKH�UHVHDUFK�DUH�WUDQVODWHG�KHUH�LQWR�VSDWLDO�WHUPV��,Q�,UPD�
PLQRU�KHULWDJH�LV�UHDG�DV�D�UHODWLRQDO�V\VWHP�FRPSRVHG�RI�ODQGVFDSH�URXWHV�
FLYLF�VSDFHV��VHDVRQDO�SUDFWLFHV��DQG�XQGHUXVHG�EXLOGLQJV��:LWKLQ�WKLV
SHUVSHFWLYH��WKH�EXLOW�HQYLURQPHQW�LV�XQGHUVWRRG�QRW�RQO\�DV�PDWHULDO
LQKHULWDQFH��EXW�DOVR�DV�D�VSDWLDO�UHSRVLWRU\�RI�FROOHFWLYH�PHPRU\�b
7KH�PQHPRQLF�ILHOG�UHFRQVWUXFWHG�WKURXJK�WKH�PHWKRGRORJ\�LV�WKHUHIRUH�XVHG
DV�DQ�DFWLYH�GHVLJQ�UHVRXUFH��D�VSDWLDO�DQG�UHODWLRQDO�FRQILJXUDWLRQ�WKURXJK
ZKLFK�PHPRU\�LV�GLVWULEXWHG�DFURVV�WKH�WHUULWRU\�DQG�FDQ�LQIRUP�IXWXUH
UHDFWLYDWLRQ�VWUDWHJLHV�
&RQVWUXFWHG�WKURXJK�WKH�LQWHJUDWLRQ�RI�VXUYH\�GDWD��RSHQ�HQGHG�UHVSRQVHV�
GLJLWDO�HWKQRJUDSK\��DQG�LQWHUSUHWDWLYH�PDSSLQJ��WKLV�ILHOG�LGHQWLILHV�ZKHUH
KHULWDJH�YDOXHV��ORFDO�QHHGV��DQG�UHDFWLYDWLRQ�SRWHQWLDOV�LQWHUVHFW��7KH�VSDWLDO
PDS�UHSUHVHQWLQJ�LW�RSHUDWHV�DV�WKH�PDLQ�LQWHUSUHWDWLYH�EULGJH�EHWZHHQ�WKH
HPSLULFDO�DQDO\VLV�DQG�WKH�GHVLJQ�RULHQWHG�UHDGLQJ�RI�,UPD��ILJ������,W�GRHV�QRW
UHSURGXFH�DOO�WKH�PDWHULDO�FROOHFWHG��QRU�GRHV�LW�DLP�WR�SURYLGH�DQ�H[KDXVWLYH
FDUWRJUDSKLF�VXUYH\��5DWKHU��LW�VHOHFWLYHO\�VSDWLDOLVHV�WKH�PDLQ�WUDFHV
DVVRFLDWHG�ZLWK�NH\�DQFKRUV�VXFK�DV�WKHb6HQWLHUR�GHOOŨ$FTXD��WKH�3DULVK�&KXUFK
RI�WKH�+RO\�7ULQLW\��&DVD�GHOOŨ$OSLQR��WKH�YLOODJH�QXFOHXV��LQIRUPDO�SXEOLF
VSDFHV��ODQGVFDSH�URXWHV��DQG�DEDQGRQHG�EXLOGLQJV��,Q�WKLV�ZD\��WKH�PDS
IXQFWLRQV�DV�D�VLWH�VSHFLILF�LQWHUSUHWDWLYH�WRRO��VKRZLQJ�ZKHUH�FROOHFWLYH
PHPRU\��FRPPXQLW\�SUDFWLFHV��GLJLWDO�QDUUDWLYHV��DQG�VSDWLDO�UHDFWLYDWLRQ
SRWHQWLDOV�RYHUODS�

���



)LJXUH����6SDWLDOLVDWLRQ�RI�,UPDŷV�PQHPRQLF�ILHOG��LQWHUSUHWDWLYH�PDSSLQJ�FRQQHFWLQJ�KHULWDJH�DQFKRUV��SXEOLF�VSDFHV��URXWHV��ZDWHU�IHDWXUHV�
DEDQGRQHG�EXLOGLQJV��DQG�VHOHFWHG�GLJLWDO�WUDFHV�UHODWHG�WR�VHDVRQDO�DFWLYLWLHV�DQG�ORFDO�QDUUDWLYHV��,UPD��,WDO\��PDSSLQJ�DQG�HODERUDWLRQ�E\�WKH�DXWKRUV�

7KH�LQWHJUDWLRQ�RI�WKHVH�OD\HUV�FODULILHV�KRZ�HPSLULFDO�HYLGHQFH�LV�WUDQVODWHG
LQWR�VSDWLDO�LQWHUSUHWDWLRQ��7KH�VWUXFWXUHG�VXUYH\�LGHQWLILHV�WKH�6HQWLHUR
GHOOŨ$FTXD��WKH�3DULVK�&KXUFK�RI�WKH�+RO\�7ULQLW\��DQG�&DVD�GHOOŨ$OSLQR�DV�WKH
PDLQ�SHUFHLYHG�VSDWLDO�DQFKRUV��2SHQ�HQGHG�UHVSRQVHV�UHILQH�WKLV�UHDGLQJ�E\
KLJKOLJKWLQJ�SULRULWLHV�UHODWHG�WR�VKDUHG�VSDFHV��SXEOLF�DPHQLWLHV�
HQYLURQPHQWDO�FDUH��DQG�PRUH�FRQWLQXRXV�FXOWXUDO�DQG�HGXFDWLRQDO�DFWLYLWLHV�
'LJLWDO�HWKQRJUDSK\�DGGV�D�FRPSOHPHQWDU\�OD\HU��UHYHDOLQJ�KRZ�$OSLQH
LGHQWLW\��LQVWLWXWLRQDO�HYHQWV��OLEUDU\�DFWLYLWLHV��VHDVRQDO�JDWKHULQJV��DQG
YDOOH\�VFDOH�WRXULVP�QHWZRUNV�FLUFXODWH�WKURXJK�GLJLWDO�QDUUDWLYHV�
*URXQGHG�LQ�WKLV�VSDWLDOLVHG�UHDGLQJ��WKH�WKUHH�DQFKRUV�LQIRUP�SUHOLPLQDU\
GHVLJQ�GLUHFWLRQV��ILJ������7KH�6HQWLHUR�GHOOŨ$FTXD�FDQ�EH�VWUHQJWKHQHG�DV�D
FRQWLQXRXV�HFRORJLFDO�DQG�FXOWXUDO�FRUULGRU�FRQFHLYHG�DV�D�ŪOLQH�RI�ZDWHUū�
FRQQHFWLQJ�WKH�VHWWOHPHQW�QXFOHXV�ZLWK�WKH�VXUURXQGLQJ�ODQGVFDSH��,WV
UHDFWLYDWLRQ�FRXOG�OLQN�WKH�WUDLO��ZDWHUFRXUVH��YLOODJH�IRXQWDLQV��DQG
YLHZSRLQWV�WKURXJK�OLJKW�LQIUDVWUXFWXUH��LQWHUSUHWDWLYH�VLJQDJH��UHVWLQJ�SRLQWV�
DQG�ORZ�LPSDFW�DPHQLWLHV��,Q�WKLV�ZD\��WKH�URXWH�ZRXOG�RSHUDWH�DV�ERWK�D
ZDONLQJ�SDWK�DQG�D�VSDWLDO�FRQQHFWLRQ�EHWZHHQ�QDWXUDO�KHULWDJH��HYHU\GD\
YLOODJH�VSDFHV��DQG�WKH�KLVWRULFDO�QDUUDWLYHV�DVVRFLDWHG�ZLWK�,UPDŨV�ZDWHU
UHVRXUFHV�

���



)LJXUH����&RQFHSWXDO�GLDJUDP�RI�WKH�SURSRVDOV�IRU�,UPD��GLDJUDP�E\�WKH�DXWKRUV�

7KH�DUHD�VXUURXQGLQJ�WKH�3DULVK�&KXUFK�RI�WKH�+RO\�7ULQLW\�FDQ�EH�LQWHUSUHWHG
DV�D�FLYLF�DQG�FXOWXUDO�QRGH��7KH�VWUHHWV�DQG�VPDOO�SLD]]DV�QHDU�WKH�FKXUFK�DUH
DOUHDG\�RFFDVLRQDOO\�DFWLYDWHG�GXULQJ�HYHQWV��FHOHEUDWLRQV��DQG�VHDVRQDO
JDWKHULQJV��EXW�WKHLU�HYHU\GD\�XVH�UHPDLQV�OLPLWHG��3XEOLF�IXUQLWXUH�
LPSURYHG�SDYLQJ��VKDGH��OLJKWLQJ��DQG�VPDOO�VFDOH�GHVLJQ�LQWHUYHQWLRQV�FRXOG
VXSSRUW�PRUH�SHUPDQHQW�IRUPV�RI�HQFRXQWHU��RULHQWDWLRQ��DQG�FROOHFWLYH�XVH�
ZLWKRXW�XQGHUPLQLQJ�WKHLU�IOH[LEOH�FKDUDFWHU�GXULQJ�WHPSRUDU\�HYHQWV�b
7KLV�ZRXOG�WUDQVIRUP�UHVLGXDO�RU�SDUNLQJ�GRPLQDWHG�VSDFHV�LQWR�D�PRUH
FRQWLQXRXV�FLYLF�LQIUDVWUXFWXUH�
&DVD�GHOOŨ$OSLQR�FDQ�EH�UHLQWHUSUHWHG�DV�D�K\EULG�VRFLDO��HGXFDWLRQDO��DQG
ODQGVFDSH�UHODWHG�QRGH��5DWKHU�WKDQ�IXQFWLRQLQJ�PDLQO\�WKURXJK�SHULRGLF
HYHQWV��LWV�SURJUDPPH�FRXOG�EH�H[WHQGHG�WKURXJK�VWURQJHU�VSDWLDO�DQG
IXQFWLRQDO�FRQQHFWLRQV�ZLWK�QHDUE\�XQGHUXVHG�IDFLOLWLHV��LQFOXGLQJ�WKH
DGMRLQLQJ�SDUN��WKH�VSRUWV�FRXUW��DQG�WKH�ORFDO�OLEUDU\�ZLWK�LWV�WHUUDFH��ZKLFK
DOUHDG\�KRVWV�RFFDVLRQDO�HYHQLQJ�HYHQWV�DQG�FRPPXQLW\�DFWLYLWLHV��7KLV�FOXVWHU
FRXOG�VXSSRUW�HGXFDWLRQDO�SURJUDPPHV��RXWGRRU�DFWLYLWLHV��FXOWXUDO�HYHQWV�
DQG�LQWHUJHQHUDWLRQDO�XVHV��FRQQHFWLQJ�$OSLQH�LGHQWLW\�ZLWK�HYHU\GD\�FLYLF�OLIH
DQG�ODQGVFDSH�EDVHG�UHFUHDWLRQ��$GGLWLRQDO�GLUHFWLRQV�LQFOXGH�WKH
FRQVHUYDWLRQ�DQG�UHXVH�RI�DEDQGRQHG�EXLOGLQJV�IRU�VRFLDO��FRPPHUFLDO��DQG
FUHDWLYH�SXUSRVHV��WKH�UHDFWLYDWLRQ�RI�ORFDO�SURGXFWLYH�SUDFWLFHV��WKH
GHYHORSPHQW�RI�\HDU�URXQG�SURJUDPPLQJ�WR�UHGXFH�VHDVRQDO�GHSHQGHQF\��DQG
VWURQJHU�FRQQHFWLRQV�ZLWK�EURDGHU�HFR�FXOWXUDO�DQG�VORZ�WRXULVP�LQLWLDWLYHV
VXFK�DV�WKH�(FR�0XVHXP�RI�WKH�7URPSLD�9DOOH\�DQG�WKH�*UHHQZD\�SURMHFW�
$W�WKH�VDPH�WLPH��WKHVH�GLUHFWLRQV�VKRXOG�EH�XQGHUVWRRG�DV�SUHOLPLQDU\
VSDWLDO�DQG�SURJUDPPDWLF�VWUDWHJLHV�UDWKHU�WKDQ�ILQDO�GHVLJQ�VROXWLRQV�b
7KHLU�LPSOHPHQWDWLRQ�ZRXOG�UHTXLUH�IXUWKHU�DVVHVVPHQW�RI�ILQDQFLQJ
RSSRUWXQLWLHV��ORFDO�FDSDFLW\��FRPPXQLW\�LQWHUHVW��PDQDJHULDO�VWUXFWXUHV��DQG
WKH�ORQJ�WHUP�PDLQWHQDQFH�RI�LQWHUYHQWLRQV��)XWXUH�GHYHORSPHQW�VKRXOG�DOVR
HYDOXDWH�WKH�PDWHULDO�DQG�LPPDWHULDO�LPSDFWV�RI�WKHVH�VWUDWHJLHV��LQFOXGLQJ
WKHLU�HIIHFWV�RQ�HYHU\GD\�XVH��VRFLDO�FRKHVLRQ��KHULWDJH�SHUFHSWLRQ��DQG
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SRVVLEOH�ŪVSLOORYHUū�HIIHFWV�DFURVV�WKH�WHUULWRU\ ��,Q�WKLV�VHQVH��WKH
PHWKRGRORJ\�GRHV�QRW�UHSODFH�GHVLJQ�GHYHORSPHQW��EXW�SURYLGHV�D�JURXQGHG
IUDPHZRUN�WKURXJK�ZKLFK�FRPPXQLWLHV��LQVWLWXWLRQV��DQG�GHVLJQHUV�FDQ
LGHQWLI\�LQWHUYHQWLRQV�ZKLFK�PD\�SURGXFH�PHDQLQJIXO�DQG�ORFDOO\�JURXQGHG
IRUPV�RI�UHDFWLYDWLRQ�

��

7KH�VSDWLDO�LPSOLFDWLRQV�RI�WKLV�DSSURDFK�OLH�LQ�WDUJHWHG�LQWHUYHQWLRQV�WKDW�FDQ
JHQHUDWH�ZLGHU�ORFDO�HIIHFWV�ZKHQ�WKH\�GHULYH�IURP�D�UHODWLRQDO�DQG�HYLGHQFH�
EDVHG�UHDGLQJ�RI�WKH�WHUULWRU\��,Q�,UPD��WKH�DSSOLFDWLRQ�RI�WKH�PHWKRGRORJ\
WUDQVODWHV�UHVHDUFK�ILQGLQJV�DQG�LQWHUSUHWDWLYH�PDSSLQJ�LQWR�GHVLJQ
GLUHFWLRQV��UHLQIRUFLQJ�ODQGVFDSH�URXWHV�DV�FRQQHFWLYH�LQIUDVWUXFWXUHV
EHWZHHQ�WKH�YLOODJH�FRUH�DQG�LWV�VXUURXQGLQJ�HQYLURQPHQW��UHFRQILJXULQJ
VWUHHWV�DQG�SLD]]DV�DV�FLYLF�VSDFHV�IRU�HYHU\GD\�HQFRXQWHU�DQG�WHPSRUDU\
HYHQWV��H[WHQGLQJ�H[LVWLQJ�FRPPXQLW\�IDFLOLWLHV�LQWR�PXOWLIXQFWLRQDO�FOXVWHUV�
DQG�UHFRJQLVLQJ�XQGHUXVHG�EXLOGLQJV�DV�UHVRXUFHV�IRU�IXWXUH�DFWLYDWLRQ�b
7KH�DUWLFOH�WKHUHIRUH�VKRZV�KRZ�VHOHFWLYH�DQG�FROOHFWLYH�PHPRU\�FDQ�EULQJ
PDUJLQDO�KHULWDJH�ŪRXW�RI�WKH�GDUNū��WUDQVIRUPLQJ�RYHUORRNHG�WUDFHV�LQWR
RSHUDWLYH�UHVRXUFHV�IRU�VSDWLDO�GHVLJQ�

)81',1*

7KLV�SURMHFW�KDV�UHFHLYHG�IXQGLQJ�IURP�WKH�(XURSHDQ�8QLRQŨV�+RUL]RQ�(XURSH
UHVHDUFK�DQG�LQQRYDWLRQ�SURJUDPPH�XQGHU�WKH�0DULH�6NĄRGRZVND�&XULH�JUDQW
DJUHHPHQW�1R�����������

',6&/$,0(5

7KLV�UHVHDUFK�IRUPV�SDUW�RI�$QDVWDVLD�3VRPDŨV�GRFWRUDO�VWXGLHV��ZKLFK�DUH
IXQGHG�E\�WKH�(XURSHDQ�8QLRQ��9LHZV�DQG�RSLQLRQV�H[SUHVVHG�DUH�KRZHYHU
WKRVH�RI�WKH�DXWKRUV�RQO\�DQG�GR�QRW�QHFHVVDULO\�UHIOHFW�WKRVH�RI�WKH�(XURSHDQ
8QLRQ�RU�WKH�5HVHDUFK�([HFXWLYH�$JHQF\��1HLWKHU�WKH�(XURSHDQ�8QLRQ�QRU�WKH
JUDQWLQJ�DXWKRULW\�FDQ�EH�KHOG�UHVSRQVLEOH�IRU�WKHP�
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>�@�*UDYDJQXROR��$QWRQLD��/XLJL�)XVFR�*LUDUG��&KULVWLDQ�2VW��DQG�5XED�6DOHK��������Ź(YDOXDWLRQ�&ULWHULD�IRU�D�&LUFXODU�$GDSWLYH�5HXVH�RI�&XOWXUDO�+HULWDJH�ź
%'&��%ROOHWWLQR�GHO�&HQWUR�&DO]D�%LQLb�����������ų�����KWWSV���GRL�RUJ�������������������������)DQ]LQL��'DQLHOH��DQG�*LDQSLHUR�9HQWXULQL��������5HDFWLYDWLRQ�RI
WKH�%XLOW�(QYLURQPHQW��)URP�7KHRU\�WR�3UDFWLFH��&KDP��6SULQJHU�� >�@�&DUDPHO��&ODXGLD��������Ź%H\RQG�5HVWRUDWLRQ��5HIOHFWLRQV�IRU�D�1HZ
7UDQVGLVFLSOLQDU\�3DUDGLJP�ź�,Qb'HVLJQ�RI�WKH�8QILQLVKHG��HGLWHG�E\�/XFLDQR�&UHVSL�����ų����&KDP��6SULQJHU�� >�@�3LHUUH�1RUD�GLVWLQJXLVKHV�PLOLHX[
GH�P«PRLUH��DV�ŹUHDO�HQYLURQPHQWV�RI�PHPRU\�ź�DQGbOLHX[�GH�P«PRLUH��DV�SODFHV�ZKHUH�ŹPHPRU\�FU\VWDOOL]HV�DQG�VHFUHWHV�LWVHOI�ź�6HH�1RUD��3LHUUH�������
Ź%HWZHHQ�0HPRU\�DQG�+LVWRU\��/HV�/LHX[�GH�0«PRLUH�ź�5HSUHVHQWDWLRQVb����6SULQJ����ų����KWWSV���GRL�RUJ������������������1RUD��3LHUUH�������b/HV�/LHX[�GH
0«PRLUH��3DULV��4XDUWR�*DOOLPDUG�� >�@�%RUJHV��-RUJH�/XLV��������)LFFLRQHV��%XHQRV�$LUHV��685�� >�@�1RVNH��6DUDK��������Ź7KH�Ŷ&KHPLQ
:DOWHU�%HQMDPLQŷ�LQ�WKH�&RPSHWLWLRQ�RI�5HPHPEUDQFH�ź�(XURSH�DFURVV�%RUGHUV��������KWWSV���GRL�RUJ����������ROQL�� >�@�+DOEZDFKV��0DXULFH�������
7KH�&ROOHFWLYH�0HPRU\��1HZ�<RUN��+DUSHU�	�5RZ�� >�@�&RUDLROD��'LHJR��5R\�6XGGDE\��DQG�:LOOLDP�0��)RVWHU��������Ź2UJDQL]DWLRQDO�)LHOGV�DV
0QHPRQLF�&RPPXQLWLHV�ź�,Q�.QRZOHGJH�DQG�,QVWLWXWLRQV��HGLWHG�E\�-RKDQQHV�*O¼FNOHU��5R\�6XGGDE\��DQG�5HJLQD�/HQ]����ų����.QRZOHGJH�DQG�6SDFH����
&KDP��6SULQJHU��KWWSV���GRL�RUJ��������������������������B��� >�@�'LSDUWLPHQWR�SHU�OR�6YLOXSSR�H�OD�&RHVLRQH�(FRQRPLFD��������Ź6WUDWHJLD
1D]LRQDOH�SHU�OH�$UHH�,QWHUQH��GHILQL]LRQH��RELHWWLYL��VWUXPHQWL�H�JRYHUQDQFH�ź�$FFRUGR�GL�3DUWHQDULDWRb�����������3UHVLGHQ]D�GHO�&RQVLJOLR�GHL�0LQLVWUL�
'LSDUWLPHQWR�SHU�OH�SROLWLFKH�GL�FRHVLRQH�H�SHU�LO�VXG��������Ź3LDQR�6WUDWHJLFR�1D]LRQDOH�GHOOH�$UHH�,QWHUQH�361$,ź�� >�@�5RVVLWWL��0DUFR��0DUWD
'HOOŷ2YR��$OHVVDQGUD�2SSLR��DQG�)UDQFHVFD�7RUULHUL��������Ź7KH�,WDOLDQ�1DWLRQDO�6WUDWHJ\�IRU�,QQHU�$UHDV��61$,���$�&ULWLFDO�$QDO\VLV�RI�WKH�,QGLFDWRU�*ULG�ź
6XVWDLQDELOLW\b����QR������������KWWSV���GRL�RUJ���������VX���������� >��@�7KH�9DOOL�5HVLOLHQWL�SURMHFW������ų�������FR�IXQGHG�E\�)RQGD]LRQH�&DULSOR
ZLWKLQ�WKH�$WWLY$UHHbSURJUDP��PDUNHG�D�NH\�WXUQLQJ�SRLQW�IRU�WKH�7URPSLD�9DOOH\��/DXQFKHG�LQ������WR�UHGXFH�WKH�LVRODWLRQ�RI�/RPEDUG\ŷV�LQQHU�DUHDV�WKURXJK
LQWHJUDWHG�GHYHORSPHQW�VWUDWHJLHV��6HH�-DFKLD��(OHQD��DQG�*LRUJLR�2VWL��������$WWLY$UHH��8Q�GLVHJQR�GL�ULQDVFLWD�GHOOH�DUHH�LQWHUQH��%RORJQD��,O�0XOLQR�

>��@�7KH�9DOOL�5HVLOLHQWL�DQG�$WWLY$UHHbSURJUDPPHV��DPRQJ�RWKHU�UHJLRQDO�LQLWLDWLYHV��FRQWULEXWHG�WR�WKH�HVWDEOLVKPHQW�RI�6(9$7��6HUYL]L�9DOOH
7URPSLD�6FUO���WKH�LQ�KRXVH�FRPSDQ\�UHVSRQVLEOH�IRU�WKH�WHFKQLFDO�DQG�DGPLQLVWUDWLYH�PDQDJHPHQW�RI�YDULRXV�SXEOLF�SURMHFWV�LQ�WKH�YDOOH\��6HH�%DIIHOOL�
$GULDQR��HG��������(IIHWWR�6(9$7��VRFLHW¢�LQ�KRXVH�H�FUHD]LRQH�GL�YDORUH�SXEEOLFR�b6DQWDUFDQJHOR�GL�5RPDJQD��0DJJLROL�(GLWRUH�� >��@�*KLJLQL�
)UDQFR��HG��������,UPD��OD�VWRULD��OD�FRPXQLW¢��OŨDUWH��LO�SDHVDJJLR�b*DUGRQH�9DO�7URPSLD��&RPXQLW �0RQWDQD�GL�9DOOH�7URPSLD�� >��@�,ELG�

>��@�)DQ]LQL��'DQLHOH��6LTL�0LDR��DQG�*LRUJLR�&DVRQL��������Ź0HWKRGV�DQG�,QVWUXPHQWV�IRU�WKH�7UDQVIRUPDWLYH�'HVLJQ�RI�WKH�3XEOLF�6SDFH��,QVLJKW
IURP�WKH�$QFLHQW�&DQDO�RI�<DQJ]KRX�LQ�&KLQD�ź�)URQWLHUV�LQ�%XLOW�(QYLURQPHQW�����KWWSV���GRL�RUJ���������IEXLO��������������� >��@�*LQ]DUO\��0DQDO�
DQG�-DFTXHV�7HOOHU��������Ź2QOLQH�&RPPXQLWLHV�DQG�7KHLU�&RQWULEXWLRQ�WR�/RFDO�+HULWDJH�.QRZOHGJH�ź�-RXUQDO�RI�&XOWXUDO�+HULWDJH�0DQDJHPHQW�DQG
6XVWDLQDEOH�'HYHORSPHQWb����QR��������ų����KWWSV���GRL�RUJ���������-&+06'��������������� >��@�Ź'LJLWDO�HWKQRJUDSK\�FDQ�EH�GHILQHG�DV�D
FRQWHPSRUDU\�IRUP�RI�HWKQRJUDSK\�ZKLFK�FRQVLGHUV�RQOLQH�VRFLDO�VSDFHV�RI�GLVFXVVLRQ�IROORZLQJ�WKH�DGYDQFHV�LQ�GDWD�WUDQVPLVVLRQ�WHFKQRORJ\�ź��)RU�D
V\VWHPDWLF�OLWHUDWXUH�UHYLHZ�RQ�WKH�VXEMHFW��VHH�'HOOL�3DROL��$QJHOD��DQG�9LUJLQLD�'ŷ$XULD��������Ź'LJLWDO�(WKQRJUDSK\��$�6\VWHPDWLF�/LWHUDWXUH�5HYLHZ�źb,WDOLDQ
6RFLRORJLFDO�5HYLHZb�����V������ų����KWWSV���GRL�RUJ����������LVU�Y��L�V������.DXU�*LOO��6DWYHHU��DQG�0RKDQ�-��'XWWD��������Ź'LJLWDO�(WKQRJUDSK\�ź�,Q�7KH
,QWHUQDWLRQDO�(QF\FORSHGLD�RI�&RPPXQLFDWLRQ�5HVHDUFK�0HWKRGV��HGLWHG�E\�-¶UJ�0DWWKHV��&KULVWLQH�6��'DYLV��DQG�5REHUW�)��3RWWHU���ų���
KWWSV���GRL�RUJ�����������������������LHFUP������ >��@�6FDOD��%DUEDUD��&ULVWLQD�%RQLRWWL��)DEUL]LR�9HURQHVL��$QDVWDVLD�3VRPD��DQG�$OHVVLD
3HGUHWWL��������Ź9DOXWDUH�OŷLPSDWWR�GHOOH�SROLWLFKH�SXEEOLFKH�VXO�SDWULPRQLR�FXOWXUDOH��LO�FDVR�GHOOD�9DOOH�7URPSLD�ź�,Q�/D�YDOXWD]LRQH�GHJOL�LQWHUYHQWL��2ELHWWLYL�
VWUDWHJLH��WHFQLFKH��HGLWHG�E\�*XLGR�'ULXVVL�DQG�=HQR�0RUDELWR�����ų����9HQH]LD��(GL]LRQL�$UFDGLD�5LFHUFKH�
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