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� ,QWURGXFWLRQ:DWHU�LV�D�EDVLF�VRXUFH�RI�OLIH�DQG�LWV�DYDLODELOLW\�DW�DGHTXDWH�TXDQWLWLHV�DQG�TXDOLWLHV�LVQHFHVVDU\�IRU�KXPDQV��HFRQRPLF�SURGXFWLRQ�DQG�HFRV\VWHPV��5LYHUV�KDYH�WKH�LPSRUWDQWWDVN�WR� WUDQVSRUW� WKH�SUHFLRXV�IUHVK�ZDWHU� IURP�WKH�VRXUFH�WR� WKH�VHD�� ,Q�EHWZHHQ� WKHVHWZR�SRLQWV�PDQ\�EHQHILWV�FDQ�EH�GHULYHG�IURP�WKRVH�ZDWHU�IORZV��IRU�H[DPSOH��GULQNLQJZDWHU� FDQ� EH� H[WUDFWHG�� ZDWHU� FDQ� EH� XVHG� IRU� LUULJDWLRQ� RI� FURSV� DQG� JRRGV� FDQ� EHWUDQVSRUWHG� YLD� ZDWHUZD\V�� 8QIRUWXQDWHO\� WKHVH� DFWLYLWLHV� DUH� QRW� ZLWKRXW� QHJDWLYHFRQVHTXHQFHV� DQG� WKHUHIRUH� LQ� SDUWLFXODU� ULYHU� EDVLQ� SURMHFWV� KDYH� EHHQ� LQLWLDWHG�� 7KHSURFHVV�RI�HYDOXDWLQJ�DQG�DXWKRULVLQJ��ZDWHU�UHODWHG��LQWHUYHQWLRQV�SURMHFWV�LV�HVSHFLDOO\FULWLFDO�LQ�WKH�FRQWH[W�RI�VXVWDLQDEOH�ULYHU�EDVLQ�JRYHUQDQFH�7KH�QHZ�(XURSHDQ�8QLRQ�:DWHU�)UDPHZRUN�'LUHFWLYH�HVWDEOLVKHV�WKH�ULYHU�EDVLQ�DV�WKHVHQVLEOH� JHRJUDSKLFDO� XQLW� XSRQ� ZKLFK� UHVRXUFH� JRYHUQDQFH� PD\� DFKLHYH� LWVVXVWDLQDELOLW\�REMHFWLYHV��DQG�DVNV�IRU�WKH�SULRU�HYDOXDWLRQ�DQG�DXWKRULVDWLRQ�RI�DOO�QHZULYHU�EDVLQ�LQWHUYHQWLRQV��+RZHYHU��WKH�GLUHFWLYH�GRHV�QRW�SURYLGH�H[WHQVLYH�JXLGDQFH�WRWKH�ULYHU�EDVLQ�DXWKRULWLHV�RQ�KRZ�WR�FRQGXFW�VXFK�HYDOXDWLRQV��$GYLVRU��������7KLV�DUWLFOH�LV�UHODWHG�WR�WKH�(XURSHDQ�8QLRQ�UHVHDUFK�SURMHFW�RQ�,QWHJUDWHG�(YDOXDWLRQIRU� 6XVWDLQDEOH� 5LYHU� %DVLQ� *RYHUQDQFH�� QDPHG� $'9,625�� $'9,625¶V� PDLQREMHFWLYH�LV�WR�SURYLGH�DQ�LQWHJUDWHG�SURMHFW�HYDOXDWLRQ�IUDPHZRUN�DQG�PHWKRGRORJ\�IRUWKH� VXVWDLQDEOH� JRYHUQDQFH� RI� (XURSH
V� ULYHU� EDVLQV�� ,W� DLPV� WR� GHYHORS� D� VHW� RIJXLGHOLQHV�WR�LPSOLFDWH�(8�ULYHU�EDVLQ�DXWKRULWLHV�DQG�DJHQFLHV�GHVFULELQJ�DQ�LQWHJUDWHGSURMHFW�HYDOXDWLRQ�SURFHVV��HVWDEOLVKLQJ�FULWHULD�IRU�DVVHVVLQJ�WKH��VXVWDLQDELOLW\�TXDOLW\�RI�DQ�HYDOXDWLRQ�SURFHVV�DQG�SURYLGLQJ�D�QXPEHU�RI�SUDFWLFDO�WRROV�WR�RSHUDWLRQDOLVH�WKHSURSRVHG�JXLGHOLQHV��$GYLVRU��������7KH�DLP�RI�WKLV�DUWLFOH�LV�WR�OHDUQ�IURP�H[LVWLQJ�SURMHFWV�FDUULHG�RXW�LQ�ULYHU�EDVLQ�DUHDVE\�SHUIRUPLQJ�D�FRPSDUDWLYH�DQDO\VLV�RI�WKHVH�SURMHFWV�FRQFHUQLQJ�WKH�PDLQ�SUREOHP�RIWKH�SURMHFW��WKH�HYDOXDWLRQ�PHWKRG�XVHG�DQG�WKH�UROH�RI�VWDNHKROGHUV�7KH�DQDO\VLV�PXVW�JLYH� LQVLJKW� LQ� WKH�HYDOXDWLRQ� WRRO� WKDW� LV�SUHIHUUHG�JLYHQ�D� VSHFLILFW\SH�RI�ZDWHU�SURMHFW��UHODWHG�WR�WKH�PDLQ�REMHFWLYHV�RI� WKDW�SURMHFW��DQG�ZKHQ�D�EURDGVHW� RI� GLIIHUHQW� SURMHFW� FKDUDFWHULVWLFV� LV� WDNHQ� LQWR� DFFRXQW�� ,Q� SDUWLFXODU� ZH� DUHLQWHUHVWHG� LQ� WKH� DELOLW\� RI� WKH� HYDOXDWLRQ� WRRO� WR� FRSH� ZLWK� WKH� LQWHUHVWV� RI� YDULRXVVWDNHKROGHUV�,Q�RXU�DQDO\VLV�ZH�XVH�VHYHUDO�SXEOLFDWLRQV�RQ�ULYHU�EDVLQ�SURMHFWV�LQ�GLIIHUHQW�FRXQWULHV�7KHVH� SXEOLFDWLRQV� GHVFULEH� SURMHFWV� LQYROYLQJ� GLIIHUHQW� ZDWHU� SUREOHPV� FRQFHUQLQJ
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ULYHUV�DQG�ULYHU�UHODWHG�UHVHUYRLUV��,Q�RUGHU�WR�HYDOXDWH�DQG�FRPSDUH�WKH�VHOHFWHG�SURMHFWVZH�GHYHORSHG�VL[�JURXSV�RI�LQGLFDWRUV�HDFK�GHVFULELQJ�WKH�YDULRXV�FKDUDFWHULVWLFV�RI�WKHSURMHFW�FRQFHUQHG��7KH�GLIIHUHQFHV�LQ�RXWFRPHV�RI�WKHVH�LQGLFDWRUV�VKRXOG�SRLQW�XV�DW�WKHGLIIHUHQFHV�EHWZHHQ�WKH�SURMHFWV�
$V�ZH�DUH�LQWHUHVWHG�LQ�WKH�UHODWLRQVKLSV�EHWZHHQ�WKH�HYDOXDWLRQ�PHWKRG�XVHG��WKH�PDLQSUREOHP�RI�WKH�SURMHFW�DQG�WKH�UROH�RI�WKH�VWDNHKROGHUV��ZH�XVH�WKLV�GDWDEDVH�RI�SURMHFWLQIRUPDWLRQ�WR�SHUIRUP�D�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�DQDO\VLV��7KH�TXDOLWDWLYH�DQDO\VLVLV�FRQGXFWHG�E\�PHDQV�RI�URXJK�VHW�DQDO\VLV�7KLV�SDSHU�LV�RUJDQLVHG�DV�IROORZV��$IWHU�WKLV�LQWURGXFWLRQ�ZH�VWDUW�LQ�VHFWLRQ����ZLWK�DGHVFULSWLRQ�RI�IUHTXHQWO\�XVHG�HYDOXDWLRQ�PHWKRGV�WKLV�LV�GRQH�WR�KDYH�D�FOHDU�YLHZ�RQHVSHFLDOO\� WKH� GLIIHUHQFHV� DQG� WKH� EDFNJURXQGV� RI� WKH� PHWKRGV�� ,Q� WKH� WKLUG� VHFWLRQURXJK�VHW�DQDO\VLV�� WKH�PHWKRG�XVHG�WR�PDNH�D�TXDQWLWDWLYH�FRPSDULVRQ�RI� WKH�SURMHFWVZLOO�EH�H[SODLQHG��,Q�WKH�SUHFHGLQJ�VHFWLRQV�ZH�ZLOO�IRFXV�RQ�WKH�FRQVWUXFWHG�GDWDVHW��WKHIRXUWK� VHFWLRQ�ZLOO� GHVFULEH� WKH� GDWD� DQG� WKH� ILIWK� VHFWLRQ� KLJKOLJKWV� WKH� RXWFRPHV� RIERWK� WKH� TXDQWLWDWLYH� DV� WKH� TXDOLWDWLYH� DQDO\VLV�� )LQDOO\� FRQFOXVLRQV�ZLOO� EH� GUDZQ� LQVHFWLRQ���
� (YDOXDWLRQ�WHFKQLTXHV7KH�PRVW�LPSRUWDQW�UHDVRQ�IRU�FDUU\LQJ�RXW�D�SURMHFW��IRU�H[DPSOH�D�ULYHU�EDVLQ�SURMHFW�LV� WKH� H[SHFWDWLRQ� WKDW� WKH� EHQHILWV� ZLOO� H[FHHG� WKH� FRVWV� IURP� D� ZHOIDUH� HFRQRPLFSHUVSHFWLYH�� 7KH� PDLQ� TXHVWLRQ� LQ� HYDOXDWLRQ� LV� LI� WKH� SURMHFW� GRHV� FRQWULEXWH� WR� WKHLPSURYHPHQW�RI�RXU�ZHOIDUH�RU�TXDOLW\�RI�OLIH")RU� ULYHU� EDVLQ� SURMHFWV� FRQVHTXHQFHV� LQYROYH� D� VWUXFWXUDO� FKDQJH� RI� ODQG� XVH� LQ� WKHUHJLRQ��DQG�WKHUHIRUH�DWWHQWLRQ�IRU�VRFLRHFRQRPLF�DVSHFWV�LV�LPSRUWDQW��0DNLQJ�WKH�FRVWVDQG�EHQHILWV�RI�DOWHUQDWLYH�SURMHFWV�H[SOLFLW� LV�QRW�RQO\�QHFHVVDU\� WR�DYRLG� VXE�RSWLPDOGHFLVLRQ�PDNLQJ�� LW� LV� DOVR� LPSRUWDQW� IRU� RWKHU� UHDVRQV��&LWL]HQV� IRU� H[DPSOH� GHPDQGUDWLRQDO��ZHOO�FRQVLGHUHG�DQG�WUDQVSDUHQW�GHFLVLRQ�PDNLQJ��%RXPD HW�DO���������,Q�RUGHU� WR�HYDOXDWH�D�FHUWDLQ�SURMHFW��GLIIHUHQW�PHWKRGV�FDQ�EH�XVHG��7KH�PHWKRGV��RIFRXUVH�� GLIIHU� E\� WKHLU� DLP� DQG� FKDUDFWHULVWLFV� LQ� SUDFWLFDO� GHFLVLRQ� VXSSRUW�� OHYHO� RIPHDVXUHPHQW��FODVVLILFDWLRQ�DQG�XVH�RI�UHIHUHQFH�YDOXHV��6$0,��������7ZR� VFKRROV� RI� WKRXJKW� DUH� RIWHQ� GLVWLQJXLVKHG� LQ� HYDOXDWLRQ�� &RVW�%HQHILW� $QDO\VLV�&%$�� DQG� 0XOWL�FULWHULD� $QDO\VLV� �0&$��� 7R� FRYHU� DOO� WKH� PHWKRGV� XVHG� LQ� WKHSURMHFWV��DOVR��&RVW�(IIHFWLYHQHVV�$QDO\VLV��&($��ZLOO�EH�GHVFULEHG�LQ�WKH�QH[W�VHFWLRQ�
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��� &RVW�%HQHILW�$QDO\VLV��&%$�7KH� VWDQGDUG� IUDPHZRUN� IRU� HYDOXDWLQJ� LQYHVWPHQWV� IURP� D� ZHOIDUH� HFRQRPLFSHUVSHFWLYH�LV�&%$��&%$�LV�RULJLQDOO\�D�FDSLWDO�EXGJHWLQJ�V\VWHP�SULPDULO\�FRQFHUQHGZLWK�SXEOLF�SURMHFWV��,W�LV�HVVHQWLDOO\�QRW�D�SXUHO\�DFFRXQWLQJ�V\VWHP��EXW�DQ�HYDOXDWLRQPHWKRG�EDVHG�RQ�DSSOLHG�ZHOIDUH�WKHRU\���0LVKDQ��������,Q� JHQHUDO� RQH� FRXOG� VD\� WKDW� LI� PDUNHWV� DUH� ZHOO�IXQFWLRQLQJ� WKDQ� FRQVXPHUV� ZLOOGHPDQG�JRRGV�DQG�VHUYLFHV�XQWLO�WKH�FRVWV�RI�WKH�ODVW�DGGLWLRQDO�XQLW�HTXDOV�WKH�PDUJLQDOXWLOLW\� GHULYHG� IURP� WKRVH� JRRGV� DQG� VHUYLFHV� �9HHUHQ�� ������� $� &%$� DWWHPSWV� WRFRPSDUH�WKH�WRWDO�VRFLDO�FRVWV�DQG�EHQHILWV�RI�DQ�DFWLYLW\��XVXDOO\�H[SUHVVHG�LQ�PRQHWDU\WHUPV��7KH�FRVWV�DQG�EHQHILWV�GR�QRW�RQO\�LQFOXGH�GLUHFW�SHFXQLDU\�FRVWV�DQG�EHQHILWV�EXWDOVR� H[WHUQDO� HIIHFWV�� ([WHUQDO� HIIHFWV� RFFXU� ZKHQ� PDUNHW� LPSHUIHFWLRQV� DUH� SUHVHQW�&OHDUO\�� ULJKW� �HFRQRPLF�� GHFLVLRQV� FDQ� RQO\� EH� WDNHQ� LI� WKH� SULFH� V\VWHP� UHIOHFWV� WKHVRFLDO�UHYHQXHV�DQG�VDFULILFHV�LQ�DQ�DGHTXDWH�PDQQHU��$Q�HVVHQWLDO�SUREOHP�LQ�DSSO\LQJD� &%$� LV� WKH� GHWHUPLQDWLRQ� RI� FRQVLVWHQW� DQG� UHOLDEOH� YDOXHV� RI� SURMHFW� RXWFRPHV�SDUWLFXODUO\� LI� WKH� PDUNHW� PHFKDQLVP� GRHV� QRW� SURYLGH� WKLV� SULFH� V\VWHP�� �6$0,�������
$� YDULDQW� RI� WKH� &%$� LV� WKH� 6RFLDO� &RVW� %HQHILW� $QDO\VLV� �6&%$��� ,Q� 6&%$HQYLURQPHQWDO�DQG�VRFLDO�HIIHFWV�DUH�H[SOLFLWO\�WDNHQ�LQWR�DFFRXQW��,W�DWWHPSWV�WR�H[SUHVVWKH� HIIHFWV� LQ� PRQHWDU\� WHUPV�� 7KHUHIRUH� ILUVW� DQ� RYHUYLHZ� RI� HIIHFWV� LV� GHYHORSHG�UHODWHG� WR� WKH�SODQQLQJ�SKDVH�� WKH� H[HFXWLRQ�SKDVH� DQG� WKH� H[SORLWDWLRQ� SKDVH��7KHQ� DµTXDQWLW\�FRPSRQHQW¶�IRU�WKH�HIIHFWV�KDV�WR�EH�GHILQHG��(VSHFLDOO\�WKH�TXDQWLW\�RI�VRFLDOHIIHFWV� LV� GLIILFXOW� WR� GHILQH�� 7KH� WKLUG� VWHS� LPSOLHV� WKH� GHWHUPLQDWLRQ� RI� WKH� SULFHFRPSRQHQW�RI�WKH�HIIHFWV��7KH�SULFH�HIIHFW�RI�WKH�VRFLDO�HIIHFWV�KDV�WR�EH�GHWHUPLQHG�ZLWKKHOS� RI� VKDGRZ� SULFHV�� 6KDGRZ� SULFHV� DUH� SULFHV� IRU� JRRGV�� ZKLFK� DUH� QRW� WUDGHG� RQPDUNHWV�� DV� LV� WKH� FDVH� IRU� PDQ\� HQYLURQPHQWDO� JRRGV�� 6SHFLDO� PHWKRGV� VXFK� DV� WKH&RQWLQJHQW�9DOXDWLRQ�0HWKRG��&90��RU�KHGRQLF�SULFLQJ�DUH�GHYHORSHG�WR�PHDVXUH�VXFKVKDGRZ�SULFHV��)LQDOO\�WKH�FRVWV�DQG�EHQHILWV�KDYH�WR�EH�GHWHUPLQHG�ZLWK�KHOS�RI�WKH�WZRFRPSRQHQWV��0RXULWV�DQG�3RWWHQ��������%HFDXVH�WKH�SULFH�DQG�TXDQWLW\�RI�WKH�VRFLDO�HIIHFWV�LV�GLIILFXOW�WR�PHDVXUH�WKH\�DUH�RIWHQGLVUHJDUGHG�LQ�WKH�HYDOXDWLRQ�*LYHQ� WKH� LPSRUWDQFH� RI� JHWWLQJ� VKDGRZ� SULFHV�� VRPH� DGGLWLRQDO� LQIRUPDWLRQ� LV� JLYHQDERXW� WKH� &RQWLQJHQW� 9DOXDWLRQ� 0HWKRG� �&90�� DQG� KHGRQLF� SULFLQJ�� &90� GLUHFWO\
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TXHVWLRQV� FRQVXPHUV� RQ� WKHLU� VWDWHG� ZLOOLQJQHVV� WR� SD\� IRU�� VD\�� DQ� HQYLURQPHQWDOLPSURYHPHQW�RU�WKHLU�ZLOOLQJQHVV�WR�DFFHSW�FRPSHQVDWLRQ�IRU�D�IDOO�LQ�WKH�TXDOLW\�RI�WKHHQYLURQPHQW��7KH�PRVW�ZLGHVSUHDG� DSSURDFK� LV� WKDW� RI� DVNLQJ� TXHVWLRQV� WR� D� UHOHYDQWJURXS� RI� LQGLYLGXDOV�� WKURXJK� TXHVWLRQQDLUHV� DQG� VXUYH\V�� 6LQFH� UHVSRQGHQWV� DUHTXHVWLRQHG�GLUHFWO\��LW�LV�SRVVLEOH�WR�DVN�WKHP�ZKHWKHU�WKH\�ZRXOG�EH�ZLOOLQJ�WR�SD\��IRUH[DPSOH��WR�SUHVHUYH�D�UHFUHDWLRQDO�VLWH�RU�HYHQ�D�WURSLFDO�UDLQ�IRUHVW�RI�ZKLFK�WKH\�DUHQR�XVHUV��*RHGH�HW�DO��������$�GLIILFXOW\�RI�WKH�&90�LV�WKDW�LI�UHVSRQGHQWV�DUH�QRW�IDPLOLDU�HQRXJK�ZLWK�WKH�SUREOHPRU�WKH�SUREOHP�LV�WRR�XQFHUWDLQ�DQG�FRPSOH[��WKH�YDOXHV�VWDWHG�EHFRPH�OHVV�PHDQLQJIXO�$QRWKHU�GLIILFXOW\�LV�WKDW�WKH�UHVSRQGHQWV�PD\�VKRZ�VWUDWHJLF�EHKDYLRXU�EHFDXVH�WKH\�GRQRW�UHDOO\�KDYH�WR�SD\�7KH� KHGRQLF� SULFLQJ� PHWKRG� LV� XVHG� WR� HVWLPDWH� HFRQRPLF� YDOXHV� IRU� HFRV\VWHP� RUHQYLURQPHQWDO�VHUYLFHV�WKDW�GLUHFWO\�DIIHFW�PDUNHW�SULFHV�� ,W� LV�PRVW�FRPPRQO\�DSSOLHGWR�YDULDWLRQV�LQ�KRXVLQJ�SULFHV�WKDW�UHIOHFW�WKH�YDOXH�RI�ORFDO�HQYLURQPHQWDO�DWWULEXWHV�7KH�EDVLF�SUHPLVH�RI�WKH�KHGRQLF�SULFLQJ�PHWKRG�LV�WKDW�WKH�SULFH�RI�D�PDUNHWHG�JRRG�LVUHODWHG�WR�LWV�FKDUDFWHULVWLFV��RU�WKH�VHUYLFHV�LW�SURYLGHV��7KH�KHGRQLF�SULFLQJ�PHWKRG�LVPRVW� RIWHQ� XVHG� WR� YDOXH� HQYLURQPHQWDO� DPHQLWLHV� WKDW� DIIHFW� WKH� SULFH� RI� UHVLGHQWLDOSURSHUWLHV��2SDOXFK�HW�DO��������
��� &RVW�HIIHFWLYHQHVV�$QDO\VLV��&($�:KHQ�LW�LV�GLIILFXOW�WR�HYDOXDWH�D�SURMHFW�RU�FHUWDLQ�UHVXOWV�LQ�D�PRQHWDU\�ZD\��LW�FDQ�EHLQWHUHVWLQJ� WR� FRQVLGHU�ZKHWKHU� WKH� UHVXOWV� FRXOG� EH� DFKLHYHG� DW� D� ORZHU� FRVW�ZLWKRXWTXHVWLRQLQJ� WKH� IDFW� LI�D�SURMHFW� LV�ZRUWK�H[HFXWLQJ�DW� DOO��&($�DVVHVVHV�HIILFLHQF\�E\FKHFNLQJ�ZKHWKHU�UHVRXUFHV�DUH�XVHG�WR�SURGXFH�DQ\�UHVXOWV�DW�WKH�ORZHVW�SRVVLEOH�FRVWV�%ODFN��������$�FRPPRQ�RXWFRPH�RI� DQ� DVVHVVPHQW� LV� WKDW� D�PRUH� HIIHFWLYH�SURMHFW� DOWHUQDWLYH�ZLOOFRVW�PRUH��:LWKLQ� WKH�&($�RQH� LV� DEOH� WR� FRQVLGHU� WKH� LQFUHPHQWDO� FRVW�HIIHFWLYHQHVVUDWLRV��7KLV� FRVW�HIIHFWLYHQHVV� UDWLR� FDQ�EH�PHDVXUHG� DV� DGGLWLRQDO� FRVW� SHU� DOWHUQDWLYHGHWHFWHG�� DGGLWLRQDO� FRVW� SHU� DOWHUQDWLYH� DYRLGHG�� DGGLWLRQDO� FRVW� SHU� DOWHUQDWLYHSUHYHQWHG��DQG�VR�RQ��7KH�TXHVWLRQ�WKDW�KDV� WR�EH�DQVZHUHG�LV��µ:KDW� LV� WKH�DGGLWLRQDOEHQHILW�ZRUWK"¶:LWKLQ�WKH�&($�LW�GRHV�QRW�PDWWHU�KRZ�FRQVHTXHQFHV�DUH�PHDVXUHG��DV�ORQJ�DV�WKH\�DUHPHDVXUHG�LQ�WKH�VDPH�ZD\�IRU�DOO�RSWLRQV��:KHUH�WKHUH�LV�DQ�RSWLRQ�WKDW�FRVWV�PRUH�DQGGHOLYHUV� OHVV�FDUH� WKDQ�DQRWKHU�� LW�VKRXOG�QR�ORQJHU�EH�FRQVLGHUHG�D�UHOHYDQW�RSWLRQ��DV
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WKH�RWKHU�RSWLRQ�LV�FOHDUO\�EHWWHU��,I�RQH�RSWLRQ�LV�SUHIHUUHG��RYHU�DOO�RWKHUV�� WKHUH� LV�QRQHHG� WR� FDOFXODWH� LQFUHPHQWDO� FRVW�HIIHFWLYHQHVV� UDWLRV�� 2WKHUZLVH� ZH� QHHG� WR� NQRZZKHWKHU�WKH�DGGLWLRQDO�JDLQ�LQ��ORVV�RI��HIIHFWLYHQHVV�MXVWLILHV�WKH�DGGLWLRQDO��ORZHU��FRVW�,Q� WKH� XQXVXDO� VLWXDWLRQ� WKDW� WKH� FRVWV� DQG� WKH� FRQVHTXHQFHV� DUH� H[DFWO\� WKH� VDPH� WKHDOWHUQDWLYHV�FDQQRW�EH�GLVWLQJXLVKHG�RQ�HFRQRPLF�JURXQGV��WKH\�DUH�LGHQWLFDO �1+05&�������
��� 0XOWL�FULWHULD�$QDO\VLV��0&$�$W�WKH�PRPHQW�PXFK�DWWHQWLRQ�LV�SDLG�WR�PXOWLGLPHQVLRQDO�HYDOXDWLRQ�DSSURDFKHV��0&$LV� DQ� XPEUHOOD� WHUP� IRU� D� ODUJH� YDULHW\� RI� QRQ�PRQHWDU\� DVVHVVPHQW� WHFKQLTXHV� WKDWRULJLQDWHG�LQ�RSHUDWLRQV� UHVHDUFK�DQG�GHYHORSHG� LQ� UHVSRQVH� WR�FULWLFLVPV�RQ�PRQHWDU\HYDOXDWLRQ�PHWKRGV��0&$�PHWKRGV�UHYROYH�DURXQG�WKH�SUHIHUHQFHV�RI�GHFLVLRQ�PDNHUV�OHWWLQJ� GHFLVLRQ� PDNHUV� YDOXH� WKH� PXOWLSOH� FULWHULD� DQG� WKHLU� LPSRUWDQFH� LQ� GHFLVLRQPDNLQJ� �%RXPD� HW� DO��� ������� 'HVSLWH� WKH� ULFK� YDULHW\� RI� PXOWL�FULWHULD� HYDOXDWLRQPHWKRGV�� WKH\� DOO� KDYH� WKH� H[LVWHQFH� RI� PXOWLSOH� MXGJHPHQW� RU� HYDOXDWLRQ� FULWHULD� LQFRPPRQ�� ,Q� WKLV� UHVSHFW�� PXOWL�FULWHULD� HYDOXDWLRQ� KDV� EHFRPH� DQ� LPSRUWDQW� ZD\� RIWKLQNLQJ��DV�LW�LV�DEOH�WR�WDNH�LQWR�DFFRXQW�D�ZLGH�YDULHW\�RI�GLYHUJHQW�DVSHFWV�LQKHUHQW�LQDQ\�GHFLVLRQ�RU�FKRLFH�VLWXDWLRQ�7KH� IRXQGDWLRQ� RI� D�0&$� LV� DQ� RYHUYLHZ� RI� WKH� HIIHFWV� SHU� DOWHUQDWLYH��0&$� RIWHQFRPSDUHV� YDULRXV� DOWHUQDWLYHV� ZLWK� KHOS� RI� FHUWDLQ� FULWHULD�� 7KHVH� FULWHULD� DUH� RIWHQ� DWUDQVODWLRQ�RI�WKH�SURMHFW�REMHFWLYHV��7KH�RXWFRPHV�DUH�QRW�LQ�WKH�IRUP�RI�D�YDOXDWLRQ�EXWPRUH� RIWHQ� LQ� WKH� IRUP� RI� D� VHOHFWLRQ�� D� FODVVLILFDWLRQ� RU� D� UDQNLQJ� RI� DOWHUQDWLYHV�%UXFNHU�� ������� 0&$� FDQ� DOVR� EH� KHOSIXO� WR� WDNH� LQWR� DFFRXQW� SULRULW\� VFKHPHV� RUZHLJKWV�DV�DQ�LQJUHGLHQW�LQ�DQ�HYDOXDWLRQ�7KH�XVH�RI�0&$�LQ�HQYLURQPHQWDO�GHFLVLRQ�PDNLQJ�LV�SDUWO\�D�UHDFWLRQ�WR�WKH�GLIILFXOWLHVRI�LQFOXGLQJ�QRQ�PRQHWDU\�HIIHFWV�LQWR�GHFLVLRQ�PDNLQJ��&%$�FDQ�RIWHQ�QRW�DFFRXQW�IRUWKH� OHVV� WDQJLEOH� HIIHFWV� WKDW�DUH� LPSRUWDQW� LQ�HQYLURQPHQWDO�GHFLVLRQ�PDNLQJ��0DNLQJXVH� RI�0&$�PDNHV� LW� SRVVLEOH� WR� DFFRXQW� IRU� DOO� VRUW� RI� HIIHFWV�� HLWKHU� PRQHWDU\� RUQRQPRQHWDU\�� TXDQWLWDWLYH� RU� TXDOLWDWLYH�� OHDYLQJ� HDFK� LQ� WKHLU� RZQ� YDOXH�� %HVLGHV�ZKHUH� &%$� LPSOLFLWO\� HYDOXDWHV� GLIIHUHQW� SURMHFWV� RQ� WKHLU� HIILFLHQF\� 0&$� DOORZVSURMHFWV�WR�EH�FRPSDUHG�RQ�WKH�EDVLV�RI�RWKHU�REMHFWLYHV��+RZHYHU��WKH�PHWKRG�ODFNV�WKHWKHRUHWLFDO�EDVLV�WKDW�VXSSRUWV�&%$��WKH�DQDO\VLV�UHVXOWLQJ�LQ�DQ�LQGLFDWRU�WKDW�GRHV�QRWQHFHVVDULO\� UHIOHFW� WKH� EHVW� FKRLFH� IRU� VRFLHW\�� QRU� IRU� WKH� HFRV\VWHP� �%RXPD� HW� DO��������� $FFRUGLQJ� WR� WKH� 1HWKHUODQGV� &RPPLVVLRQ� IRU� (QYLURQPHQWDO� LPSDFW
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DVVHVVPHQW�� DQRWKHU� GLVDGYDQWDJH� LV� WKH� ORVV� RI� LQIRUPDWLRQ�ZKHQ� FKRLFHV� KDYH� WR� EHPDGH�DFFRUGLQJ�WR�WKH�REMHFWLYHV��$OVR�WKH�XVHG�PHWKRGRORJ\�RI�ZHLJKWLQJ�DQG�UDQNLQJRI�WKH�DOWHUQDWLYHV�FDQ�EH�GLIILFXOW�WR�H[SODLQ�WR�OD\PHQ�
� 5RXJK�6HW�$QDO\VLV5RXJK� VHW� DQDO\VLV� LV� HVVHQWLDO� D� FODVVLILFDWLRQ� PHWKRG� GHYHORSHG� IRU� WKH� DQDO\VLV� RIQRQ�VWRFKDVWLF�LQIRUPDWLRQ��7KLV�DOVR�PHDQV�WKDW�RUGLQDO�RU�FDWHJRULFDO�LQIRUPDWLRQ�FDQEH�WDNHQ�LQWR�FRQVLGHUDWLRQ��1LMNDPS�DQG�3HSSLQJ��������5RXJK� VHW� DQDO\VLV� SURYLGHV� D� IRUPDO� WRRO� IRU� WUDQVIRUPLQJ� D� GDWDVHW�� VXFK� DV� DFROOHFWLRQ�RI�SDVW�H[DPSOHV�RU�D�UHFRUG�RI�H[SHULHQFH��LQWR�VWUXFWXUHG�NQRZOHGJH��LQ�WKHVHQVH� WKDW� LW� FDQ� FODVVLI\� REMHFWV� KDYLQJ� GLVWLQFWLYH� SDWWHUQV� RI� DWWULEXWHV�� ,W� WULHV� WRIRUPXODWH� GHFLVLRQ� UXOHV� RI� µLI���WKHQ���¶� QDWXUH�� %DVHG� RQ� D� PXOWLGLPHQVLRQDO� VXUYH\WDEOH�RI�REMHFWV�� LW�DLPV� WR�GHWHUPLQH�ZKLFK� FRPELQDWLRQV�RI�D�FODVVLILHG� VHW�RI�YDOXHVFKDUDFWHULVLQJ� WKHVH� REMHFWV� DUH� FRQVLVWHQW� ZLWK� WKH� RFFXUUHQFHV� RI� D� FODVV� YDOXH� RI� DUHVSRQVH�YDOXH��%UXLQVPD�HW�DO���������:LWK�UHIHUHQFH�WR�D�FHUWDLQ�ILQLWH�VHW�RI�REMHFWV��8��LW�LV�DVVXPHG�SRVVLEOH�WR�SHUFHLYH�WKHGLIIHUHQFHV�H[LVWLQJ�EHWZHHQ�WKHP�E\�REVHUYLQJ�VRPH�LQIRUPDWLRQ�DVVRFLDWHG�ZLWK�HDFKRI� WKHP�� $� ILQLWH� VHW�� 4�� RI� DWWULEXWHV� LV� LGHQWLILHG�� ZKLFK� VHUYHV� WR� LGHQWLI\� DQGFKDUDFWHULVH�WKHVH�REMHFWV��7KHUH�PXVW�EH�DW�OHDVW�WZR�YDOXHV�RI�WKH�DWWULEXWH�LQ�RUGHU�WREH�D�VLJQLILFDQW�EDVLV�IRU�WKH�UHTXLUHG�FKDUDFWHULVDWLRQ��,I�DQ�DWWULEXWH�LV�TXDQWLWDWLYH��LWVGRPDLQ�LV�SDUWLWLRQHG�LQWR�D�VXLWDEOH�QXPEHU�RI�VXE�LQWHUYDOV��7KH�GLIILFXOW�FKRLFH�RI�WKHERXQGV��WKH�VR�FDOOHG�QRUPV��XVHG�WR�GHILQH�WKHVH�VXE�LQWHUYDOV�LV�LPSRUWDQW�WR�HQVXUH�DFRUUHFW�DSSOLFDWLRQ�RI� WKLV�DSSURDFK��$OVR� OHVV� LQIRUPDWLRQ� LV� ORVW� LQ� WKH� WUDQVODWLRQ�RIRULJLQDO� TXDQWLWDWLYH� DWWULEXWH� YDOXHV� LQWR� TXDOLWDWLYH� FRGHG� YDOXHV� �%UXLQVPD� HW� DO��������)URP�5RXJK�VHW�DQDO\VLV�ZH�FDQ�H[SHFW�WKH�IROORZLQJ�UHVXOWV�x (YDOXDWLRQ�RI�WKH�UHOHYDQFH�RI�SDUWLFXODU�FRQGLWLRQ�DWWULEXWHV�x &RQVWUXFWLRQ�RI�D�PLQLPDO�VHW�RI�YDULDEOHV�HQVXULQJ� WKH� VDPH�TXDOLW\�DV� WKH�ZKROHVHW��UHGXFWLRQ�RI�GDWD�VHW�ZLWKRXW�WKH�ORVV�RI�LQIRUPDWLRQ��x ,QWHUVHFWLRQ�RI�WKRVH�UHGXFWV�LQGLFDWLQJ�D�FRUH�RI�DWWULEXWHV�WKDW�FDQQRW�EH�HOLPLQDWHGZLWKRXW�ORVLQJ�LQIRUPDWLRQ�x (OLPLQDWLRQ�RI�LUUHOHYDQW�DWWULEXWHV�
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7KH� 56$� FDQ� HDVLO\� KDQGOH� TXDQWLWDWLYH� GDWD�� EXW� WKLV� PXVW� ILUVW� EH� FRQYHUWHG� LQWRTXDOLWDWLYH�RU�FDWHJRULFDO�GDWD�E\�PHDQV�RI�D�FRGLILFDWLRQ��7KLV�LV�GRQH�E\�PHDQV�RI�D�VHWRI� WKUHVKROGV� FDOOHG� QRUPV�� 7KH� VWHS� RI� LGHQWLI\LQJ� WKHVH� QRUPV� LV� RQH� RI� WKH� PRVWLPSRUWDQW� LVVXHV� LQ� WKH� DSSOLFDWLRQ�� ILUVW� WKH� XVH� RI� WKUHVKROGV� LPSOLHV� VRPH� ORVV� RILQIRUPDWLRQ��IXUWKHUPRUH��WKUHVKROGV�DUH�FKRVHQ�VXEMHFWLYH�7KLV� FODVVLILFDWLRQ� OHDGV� WR� D� GHFLVLRQ� WDEOH�� LQ� ZKLFK� DOO� REMHFWV� DUH� VXEGLYLGHG� LQWRGLVWLQFW�FDWHJRULHV�IRU�HDFK�UHOHYDQW�DWWULEXWH��3UHGNL�HW�DO��������$SSO\LQJ�WKLV�FODVVLILFDWLRQ�WR�WKH�VDPSOHV��IRXU�PDLQ�VHWV�RI�LQGLFDWRUV�DQG�RXWSXWV�FDQEH�FDOFXODWHG��� 7KH� UHGXFWV�� DOO� FRPELQDWLRQV� RI� H[SODQDWRU\� RU� LQGHSHQGHQW� YDULDEOHV� WKDW� FDQFRPSOHWHO\�GHWHUPLQH�WKH�YDULDWLRQ�LQ�WKH�GHSHQGHQW�YDULDEOH��ZLWKRXW�QHHGLQJ�RWKHUH[SODQDWRU\�YDULDEOHV��� 7KH� FRUH�� WKH� VHW� RI�YDULDEOHV� WKDW� DUH� SUHVHQW� LQ� DOO� UHGXFWV� RU� WKDW� DUH� SDUW� RI� DOOWKHRULHV�� :LWKRXW� WKHVH� FKDUDFWHULVWLFV� LW� LV� LPSRVVLEOH� WR� FODVVLI\� WKH� UHVXOWVDFFRUGLQJ�WR�WKH�FRQVLGHUHG�FDWHJRULHV��� 7KH�ORZHU�DQG�XSSHU�DSSUR[LPDWLRQ��DQG�GHULYHG�DFFXUDF\�RI�UHODWLRQVKLSV�IRU�HDFKYDOXH�FODVV�RI�WKH�GHFLVLRQDO�YDULDEOH��� 5XOHV�� H[DFW� RU� DSSUR[LPDWH� UHODWLRQVKLSV� EHWZHHQ� H[SODQDWRU\� YDULDEOHV� DQGGHSHQGHQW�YDULDEOHV��7KHVH�PD\�EH�FRQVLGHUHG�µLI���WKHQ���¶�VWDWHPHQWV��)RU�LQVWDQFH�LI�WKH�SURMHFW�LV�UHODWHG�WR�WUDQVSRUW�SUREOHPV�DQG�WKH�DUHD�FRQFHUQHG�LV�D�UXUDO�DUHD�WKDQ� WKH� HYDOXDWLRQ�PHWKRG� XVHG� LV� &%$�� 1RQH� RI� WKH� RWKHU� FODVVLILHG� GHSHQGHQWYDULDEOH�YDOXHV�FDQ�EH�H[SODLQHG�E\�WKRVH�WZR�YDOXHV�RI�WKH�LQGHSHQGHQW�YDULDEOHV�
,Q� WKLV� SDSHU� ZH� ZLOO� FRQFHQWUDWH� RQ� WKH� JHQHUDWHG� GHFLVLRQ� UXOHV� WKDW� VKRZ� KRZFRPELQDWLRQV�RI�YDOXHV�RI�LQGHSHQGHQW�YDULDEOHV�OHDG�WR�D�XQLTXH�YDOXH�RI�WKH�GHSHQGHQWYDULDEOH�
� 'HVFULSWLRQ�RI�WKH�'DWD,Q�WKLV�SDSHU�ZH�DLP�WR�FDUU\�RXW�D�FRPSDUDWLYH�DQDO\VLV�RI�ULYHU�EDVLQ�SURMHFWV��:H�ZLOOHYDOXDWH� ZKLFK� HYDOXDWLRQ� WHFKQLTXHV� DUH� XVHG� DQG� LQ� ZKLFK� ZD\� WKH\� DUH� UHODWHG� WRVLPXOWDQHRXVO\� HFRQRPLF�� HQYLURQPHQWDO� DQG� RWKHU� LQGLFDWRUV� GHVFULELQJ� WKH� SURMHFWFKDUDFWHULVWLFV��)RU�VL[WHHQ�ULYHU�EDVLQ�SURMHFWV�ZH�ZHUH�DEOH� WR�ILQG�LQWHUHVWLQJ�GHWDLOVDQG�LQIRUPDWLRQ��7KLV� LQIRUPDWLRQ� LV� WUDQVODWHG� LQWR�VL[�JURXSV�RI� LQGLFDWRUV� �VHH� WDEOH���
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��� 6L[�JURXSV�RI�LQGLFDWRUV7KH�ILUVW�JURXS�RI�LQGLFDWRUV��WKH�HYDOXDWLRQ�FKDUDFWHULVWLFV��FRQWDLQV�YDULDEOHV�VXFK�DV�WKH� NLQG� RI� �HFRQRPLF�� HYDOXDWLRQ� PHWKRG� WKDW� KDV� EHHQ� XVHG��:H� GLVWLQJXLVK�� &RVW%HQHILW� $QDO\VLV� �&%$��� 6RFLDO� &RVW� %HQHILW� $QDO\VLV� �&RVW� HIIHFWLYHQHVV� $QDO\VLV�&($���DQG�0XOWL�FULWHULD�$QDO\VLV��0&$���$OVR�WKH�NLQG�RI�LQIRUPDWLRQ�WKDW�KDV�EHHQXVHG��H�J��FDUGLQDO�GDWD�RU�PL[HG�GDWD��LV�LQGLFDWHG�7KH�VHFRQG�VHW�RI�LQGLFDWRUV�GHVFULEHV�WKH�JHQHUDO�EDFNJURXQG�RI�WKH�VWXG\�DW�KDQG��)LUVWWKH�FKDUDFWHULVWLFV�RI�WKH�VWXG\ DV�WKH�\HDU�RI�SXEOLFDWLRQ�DQG�WKH�SXEOLVKLQJ�LQVWLWXWH�DUHGHVFULEHG�� 7KH� WKLUG� JURXS� RI� LQGLFDWRUV� FRYHU� WKH� µ&RXQWU\� FKDUDFWHULVWLFV� IURP� WKH\HDU� RI� SXEOLFDWLRQ¶�� *'3�� DQG� WKH� IDFW� LI� ZDWHU� LV� DQ� LPSRUWDQW� SROLF\� LVVXH� LQ� WKHFRQFHUQLQJ� FRXQWU\�� 7KHVH� LQGLFDWRUV� VD\� VRPHWKLQJ� DERXW� WKH� EDFNJURXQG� DQG� WKHVSHFLILF�FLUFXPVWDQFHV�LQ�ZKLFK�WKH�SURMHFW�LV�LQLWLDOLVHG�DQG�LPSOHPHQWHG�7KH�SURMHFW�GHVFULSWLRQ LV�WKH�IRXUWK�JURXS�RI�LQGLFDWRUV��7RJHWKHU�ZLWK�LQGLFDWRUV�RQ�WKHSK\VLFV�RI� WKH�SURMHFW� LW� GHVFULEHV� WKH� SURMHFW� LQ�PRUH� GHWDLO�� 7KH� µSURMHFW� GHVFULSWLRQJURXS� GHVFULEHV� WKH� SURMHFW� E\� LQGLFDWLQJ� WKH�PDLQ� SUREOHP� DQG� WKH� REMHFWLYHV� RI� WKHSUREOHP��2FFXUULQJ�W\SHV�RI�SUREOHPV�DUH�IRU�H[DPSOH�ZDWHU�VFDUFLW\�RU�ZDWHU�TXDOLW\�$OWKRXJK� WKH�SUREOHP�FDQ�EH� VLPLODU�� WKH�REMHFWLYHV�FDQ�GLIIHU��7KH�REMHFWLYHV�FDQ�EHPRUH�HFRQRPLFDO�RULHQWHG�RU�PRUH�HFRORJLFDO��WKH\�FDQ�DOVR�EH�FRPELQHG��,W�LV�SRVVLEOHWKDW�WKH�REMHFWLYH�LQIOXHQFHV�RQ�WKH�NLQG�RI�HYDOXDWLRQ�PHWKRG�WKDW�LV�XVHG��%XW�DOVR�WKHIDFW� WKDW� WKH� SURMHFW� LV� D� UHDFWLRQ� RQ� D� VLWXDWLRQ�� H�J�� D� IORRG�� RU� D� SUHFDXWLRQ� FDQLQIOXHQFH�WKH�GHFLVLRQV�PDGH�LQ�WKH�SURMHFW��)XUWKHUPRUH�WKLV�JURXS�FRQWDLQV�LQGLFDWRUVRQ� WKH� JHRJUDSKLFDO� ORFDWLRQ�� FRVWV�� WKH� VL]H� RI� WKH� SURMHFW� DQG� LI� DQ� (QYLURQPHQWDO,PSDFW�$VVHVVPHQW��(,$��KDV�EHHQ�SHUIRUPHG�7KH� 3K\VLFDO� LQGLFDWRUV FRPSUHKHQG� LQIRUPDWLRQ� DERXW� WKH� SK\VLFDO� VLWXDWLRQ� RI� WKHSURMHFW�DUHD��7KH�FKDUDFWHULVWLFV�RI�WKH�ULYHU�RU�WKH�GHQVLW\�RI�WKH�SRSXODWLRQ�JLYH�LQVLJKWLQ� ORFDO� FLUFXPVWDQFHV�� 'LIIHUHQW� NLQG� RI� ODQG�XVH� DQG� ZDWHU� IXQFWLRQV� FDQ� LQGLFDWHVRPHWKLQJ� DERXW� WKH� LPSRUWDQFH� WR� WKH� DXWKRULWLHV� DQG� WKHUHIRUH� WR� WKH� HYDOXDWLRQPHWKRG�XVHG��0D\EH�HYHQ�PRUH� LPSRUWDQW� WR� WKH�FKRLFH�RI� WKH�HYDOXDWLRQ�PHWKRG�DUHWKH�GLVDSSHDULQJ� ODQG� DQG�ZDWHU� IXQFWLRQV��7KH�NLQG�RI�PHDVXUHV� WKDW� KDV�EHHQ� WDNHQ�H�J��DUWLILFLDO�DUWHIDFWV�RU�SROLF\�UHVWULFWLRQV�FDQ�LQGLFDWH�WKH�FRPSOH[LW\�RU�WKH�FKDUDFWHURI�WKH�SURMHFW�7KH� ODVW� JURXS� RI� LQGLFDWRUV� GHVFULEHG� WKH� SDUWLFLSDWLRQ� RI� WKH� VWDNHKROGHUV LQ� WKHHYDOXDWLRQ�SURFHVV�� ,W� LV�QRW�RQO\�LPSRUWDQW� WR�QRZ�ZKHWKHU� WKH�SXEOLF� LV� LQIRUPHG�EXW
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DOVR� LI� WKH\� KDYH� KDG� RSSRUWXQLWLHV� WR� LQWHUDFW� DQG�ZKHUH� WKH� SXEOLF� VWDQGV��'RHV� WKHSXEOLF�DJUHH�ZLWK�WKH�SURMHFW��DUH�WKH\�QRW�LQWHUHVWHG�RU�GR�WKH\�QRW�DJUHH"
7DEOH����6L[�JURXSV�RI�LQGLFDWRUV
(YDOXDWLRQ�FKDUDFWHULVWLFV :KDW�NLQG�RI��HFRQRPLF��HYDOXDWLRQ�PHWKRGKDV�EHHQ�XVHG:KDW�NLQG�RI�LQIRUPDWLRQ�KDV�EHHQ�XVHG&KDUDFWHULVWLFV�RI�WKH�VWXG\ 3XEOLFDWLRQ�\HDU,QVWLWXWH*'3&RXQWU\�FKDUDFWHULVWLFV�IURP�WKH\HDU�RI�WKH�SXEOLFDWLRQ ,V�ZDWHU�DQ�LPSRUWDQW�SROLF\�LVVXH"3URMHFW�GHVFULSWLRQ 0DLQ�SUREOHP2EMHFWLYHV�RI�WKH�SURMHFW5HDFWLRQ�RU�SUHFDXWLRQ*HRJUDSKLFDO�ORFDWLRQ*RYHUQDQFH�OHYHO3URMHFW�FRVWV6L]H�RI�WKH�SURMHFW(,$�SHUIRUPHG3K\VLFV :DWHU�RXWOHW�KLJK:DWHU�RXWOHW�QRUPDO+LJK�RU�ORZ�SRSXODWLRQ�GHQVLW\/DQG�XVH�IXQFWLRQV�SUHVHQW'LVDSSHDULQJ�ODQG�XVH�IXQFWLRQV:DWHU�IXQFWLRQV�SUHVHQW'LVDSSHDULQJ�ZDWHU�IXQFWLRQV0HDVXUHV�WDNHQ3DUWLFLSDWLRQ�LQ�WKH�HYDOXDWLRQSURFHVV 'HJUHH�RI�VWDNHKROGHU�LQYROYHPHQW1XPEHU�RI�RSSRUWXQLWLHV�WR�LQWHUDFW:KHUH�WKH�SXEOLF�VWDQGV
��� 'HVFULSWLRQ�RI�WKH�GDWD7KH�FDVH�VWXGLHV�ZH�QHHGHG�IRU�RXU�HYDOXDWLRQ�KDG�WR�LQFOXGH�D�FDVH�VWXG\�GHVFULSWLRQ�LQIRUPDWLRQ�DERXW�WKH�HYDOXDWLRQ�SURFHVV�DQG�DERXW�WKH�SODQQLQJ�DQG�LPSOHPHQWDWLRQ�RIWKH� SURMHFW�� %HFDXVH� WKHVH� VXEMHFWV� DUH� YHU\� VSHFLILF� DQG� GLYHUV� WKH� QXPEHU� RI� FDVHVWXGLHV� ZDV� UHVWULFWHG�� )RU� VL[WHHQ� FDVH� VWXGLHV� ZH� ZHUH� DEOH� WR� ILOO� LQ� PRVW� RI� WKHLQGLFDWRUV�� 7KLV� QXPEHU� LV� VXIILFLHQW� WR� PDNH� D� FRPSDULVRQ� RI� SURMHFWV� ZLWK� KHOS� RIURXJK�VHW�DQDO\VLV�)URP�WKH�VL[WHHQ�SDSHUV�RU�SURMHFW�UHSRUWV��QLQH�DUH�IURP�WKH�1HWKHUODQGV��IRXU�DUH�IURPVRXWKHUQ�(XURSHDQ�FRXQWULHV��RQH�LV�IURP�WKH�8QLWHG�.LQJGRP��RQH�IURP�&KLQD�DQG�RQHLV� IURP�9LHWQDP�� ,Q�PRVW� SURMHFWV�� QLQH� RXW� RI� VL[WHHQ�� WKH\� XVHG�0&$�� IRXU� WLPHV� D&'%$�ZDV�SHUIRUPHG��WZR�WLPHV�D�6&%$�DQG�RQO\�RQFH�D�&($�
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,Q�VHYHQ�FDVHV��PHUHO\�'XWFK�FDVHV��IORRG�SURWHFWLRQ�ZDV�WKH�PDLQ�SUREOHP�RU�REMHFWLYH�LQ�WKUHH�FDVHV�ZDWHU�VFDUFLW\�ZDV�VHHQ�DV�D�SUREOHP��LQ�IRXU�FDVHV�WKH�WUDQVSRUW�IXQFWLRQKDG� WR� EH� LPSURYHG� DQG� WZR� FDVH� VWXGLHV� ZHUH� UHODWHG� WR� WKH� LPSURYHPHQW� RI� ZDWHUTXDOLW\��0RVW�RI�WKH�SURMHFWV��QLQH�RXW�RI�VL[WHHQ��KDG�HFRORJLFDO�SURMHFW�REMHFWLYHV��DOVRQLQH�SURMHFWV�KDG�VDIHW\�REMHFWLYHV��QRW�QHFHVVDULO\�FRPELQHG��� ,W�DOVR�DSSHDUV� WKDW� WKHSURMHFWV� DUH�PRUH� RIWHQ� LQLWLDWHG� DV� D� SUHFDXWLRQ� IRU� SUHGLFWHG� SUREOHPV�� LQ� ILYH� RWKHUFDVHV� LW�ZDV� LQLWLDWHG� DV� D� UHDFWLRQ� RQ� HDUOLHU� LQFLGHQWV��7KH� SURMHFWV�ZHUH� LQLWLDWHG� LQHLJKW�WLPHV�E\�WKH�QDWLRQDO�JRYHUQPHQW��LQ�ILYH�WLPHV�E\�WKH�UHJLRQDO�JRYHUQPHQW�DQG�LQWKUHH�WLPHV�E\�D�ORFDO�JRYHUQPHQW�,Q� PRVW� FDVHV� WKH� ODQG�XVH� IXQFWLRQV� FRQVLVWHG� RI� D� FRPELQDWLRQ� RI� DJULFXOWXUH�UHFUHDWLRQ��� UHVLGHQWLDO�� DQG� QDWXUH� DUHDV�� ,Q� WHQ� FDVHV� DOVR� LQGXVWULDO� DFWLYLWLHV� ZHUHVLWXDWHG� QHDU� WKH� ULYHU�� %HFDXVH� RI� WKH� LPSOHPHQWDWLRQ� RI� WKH� SURMHFW� DOVR� IXQFWLRQV�SDUWO\��GLVDSSHDU��,Q�WZHOYH�FDVHV�DJULFXOWXUDO�DFWLYLWLHV�GLVDSSHDUHG�DQG�LQ���FDVHV�WKHUHVLGHQWLDO� IXQFWLRQ� ZDV� ORVW�� :DWHU� IXQFWLRQV�� ZKLFK� DSSHDU� PRVW�� DUH� ZDWHU� IRUDJULFXOWXUH�� UHFUHDWLRQ� DQG� ZDWHU� IRU� QDWXUH�� ,Q� VL[� FDVHV� DOVR� GULQNLQJ� ZDWHU� LV� DQLPSRUWDQW�ZDWHU�IXQFWLRQ�DQG�LQ���FDVHV�JRRGV�ZHUH�WUDQVSRUWHG�RYHU�ZDWHU��7KH�ZDWHUIXQFWLRQ�WKDW�LV�PRVW�RIWHQ�VXEMHFW�WR�QHJDWLYH�LPSDFWV�LV�WKH�ZDWHU�IRU�QDWXUH�,Q�PRVW�FDVHV�WKH�PHDVXUHV�WDNHQ�LQFOXGHG�DUWLILFLDO�RSHUDWLRQV�VXFK�DV�UDLVLQJ�RI�GLNHVLQ�FRPELQDWLRQ�ZLWK�QDWXUDO�RSHUDWLRQV��,Q�RQO\�WZR�FDVHV�SROLF\�UHVWULFWLRQV�ZHUH�DGGHGDQG�LQ�VHYHQ�FDVHV�RQO\�DUWLILFLDO�VROXWLRQV�ZHUH�XVHG�,Q� HYHU\�SURMHFW� DQ�(QYLURQPHQWDO� ,PSDFW�$VVHVVPHQW� �(,$��ZDV�SHUIRUPHG�DOWKRXJKWKUHH�SURMHFWV�GHVFULEHG�RQO\�D�VKRUW�(,$�DQG�LQ�RQH�FDVH�WKH�(,$�ZDV�SHUIRUPHG�DIWHUWKH� GHFLVLRQ� KDG� DOUHDG\� EHHQ� WDNHQ�� ,Q� VHYHQ� SURMHFWV� WKH� LQYROYHPHQW� RI� WKHVWDNHKROGHUV� ZDV� QRW� YHU\� KLJK�� LQ� RQO\� IRXU� SURMHFWV� WKH� VWDNHKROGHUV� ZHUH� UHDOO\LQYROYHG�
� $QDO\VLV�RI�WKH�GDWD
��� 4XDOLWDWLYH�$QDO\VLV�RI�WKH�GDWD,Q� WKLV�TXDOLWDWLYH� DQDO\VLV�ZH�GHVFULEH� IRXU� DWWULEXWHV� RI� WKH� SURMHFWV� DQG� WKH� UHODWLRQZLWK�WKH�RWKHU�FKDUDFWHULVWLFV��7KHVH�DWWULEXWHV�DUH�WKH�µPDLQ�SUREOHP�RU�REMHFWLYH¶��WKHHYDOXDWLRQ�PHWKRG�VHOHFWHG�� WKH�RSLQLRQ�RI� WKH�SXEOLF� �ZKHUH� WKH�SXEOLF� VWDQGV��DQG� LIVWDNHKROGHUV�DUH�LQYROYHG�
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����� 0DLQ�SUREOHP�RU�REMHFWLYH6HYHQ� SURMHFWV� DUH� GHDOLQJ� ZLWK� IORRG� SURWHFWLRQ�� IRXU� ZLWK� WUDQVSRUW� SUREOHPV� RURSSRUWXQLWLHV�� WKUHH�ZLWK�ZDWHU� VFDUFLW\� SUREOHPV� DQG� WZR� WDNH� WKH�ZDWHU� TXDOLW\� LQWRDFFRXQW��VHH�7DEOH����
7DEOH����&KDUDFWHULVWLFV�RI�SURMHFWV�ZLWK�WKH�VDPH�µPDLQ�SUREOHP¶�
0DLQ�3UREOHP���� :DWHUTXDOLW\���� :DWHU�VFDUFLW\��� )ORRGSURWHFWLRQ���� 7UDQVSRUW����2EMHFWLYHV (FRORJLFDO (FRQRPLF�GULQNLQJ�ZDWHU VDIHW\�HFRORJLFDO (FRQRPLF
/RFDWLRQ � 6RXWKHUQ�(XURSH 1RUWKHUQ(XURSH 1RUWKHUQ(XURSH3RSXODWLRQGHQVLW\ /RZ 0HGLXP�KLJK /RZ 0HGLXP
6L]H � /DUJH 0HGLXP 6PDOO/DQGVFDSH 5XUDO $OO�IXQFWLRQV'LVDSSHDULQJ/DQG�XVHIXQFWLRQV

5HVLGHQWLDO 1DWXUH�UHVLGHQWLDO $JULFXOWXUH 5HVLGHQWLDO�QDWXUH
:DWHUIXQFWLRQVSUHVHQW

� 5HFUHDWLRQ�$JULFXOWXUH�GULQNLQJ�ZDWHU
5HFUHDWLRQ�WUDQVSRUW�LQGXVWU\

5HFUHDWLRQ�WUDQVSRUW�QDWXUH.LQG�RIRSHUDWLRQV 3ROLF\UHVWULFWLRQV $UWLILFLDO 1DWXUDO�DQG$UWLILFLDO $UWLILFLDO
:KHUH�WKHSXEOLF�VWDQGV 6RPHDJUHHPHQW 6RPH�DJUHHPHQW 6RPHDJUHHPHQW 6RPHGLVDJUHHPHQW&RVWV /RZ +LJK 4XLWH�KLJK �5LYHU�RXWOHW � /RZ +LJK +LJK5HDFWLRQ�SUHFDXWLRQ %RWK 3UHFDXWLRQ 5HDFWLRQ 5HDFWLRQ
*RYHUQDQFHOHYHO 1DWLRQDO 5HJLRQDO 1DWLRQDO 5HJLRQDO
:DWHU�TXDOLW\�SURMHFWV RIWHQ�KDYH�HFRORJLFDO�REMHFWLYHV��7KH� DFWLYLWLHV�DUH�H[HFXWHG� LQUXUDO�DUHDV�ZLWK�ORZ�SRSXODWLRQ�GHQVLWLHV��5HVLGHQWLDO�ODQG�XVH�KDV�WR�GLVDSSHDU�EXW�WKHSURMHFW�FRVWV�DUH�TXLWH� ORZ��7KHVH�SURMHFWV�DUH�FDUULHG�RXW�DV�D� UHDFWLRQ�RQ� WKH�FXUUHQWVLWXDWLRQ�DV�ZHOO�DV�D�SUHFDXWLRQ�RQ�IXWXUH�VLWXDWLRQV�:DWHU�VFDUFLW\�SURMHFWV RIWHQ�IRFXV�RQ�HFRQRPLF�REMHFWLYHV�DV�ZHOO�DV�RQ�GULQNLQJ�ZDWHUSUREOHPV��7KH�SURMHFWV�DUH�RIWHQ� VLWXDWHG� LQ� WKH� VRXWKHUQ�SDUW� RI�(XURSH� LQ� DQ� DUHD� LQZKLFK� DOO� ODQG�XVH� IXQFWLRQV� DUH� SUHVHQW� DQG� ZLWK� PHGLXP�KLJK� SRSXODWLRQ� GHQVLWLHV�2IWHQ� WKH�ZDWHU�IXQFWLRQ�GULQNLQJ�ZDWHU� LV� DOUHDG\�SUHVHQW��7KH�RSHUDWLRQV� DUH�PRVWO\
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DUWLILFLDO� DQG� WKH� FRVWV� DUH� KLJK�� 5HJLRQDO� JRYHUQPHQWV�� DV� D� SUHFDXWLRQ� WR� IXWXUHSUREOHPV��LQLWLDWH�WKH�SURMHFWV�)ORRG�SURWHFWLRQ LV�LPSRUWDQW�LQ�WKH�QRUWKHUQ�SDUWV�RI�(XURSH�ZHUH�UHODWLYHO\�ODUJH�ULYHUVDUH�VLWXDWHG�ZLWK�D�KLJK�ZDWHU�RXWOHW��7KH�FRQFHUQLQJ�DUHDV�RIWHQ�KDYH� ORZ�SRSXODWLRQGHQVLWLHV� DQG� UXUDO� ODQG�XVH� IXQFWLRQV� DV� QDWXUH�� DJULFXOWXUH� DQG� UHVLGHQFHV�� 7KHREMHFWLYHV�DUH�UHODWHG�WR�VDIHW\�DQG�HFRORJLFDO�YDOXHV�DOWKRXJK�H[LVWLQJ�QDWXUH�YDOXHV�DUHQRW� YHU\� KLJK� ZLWKLQ� WKH� SURMHFW� DUHDV�� $JULFXOWXUH� LV� D� IXQFWLRQ�� ZKLFK� RIWHQ� KDV� WRGLVDSSHDU�LQ�RUGHU�WR�SURWHFW�WKH�DUHD�ZLWK�QDWXUDO�DQG�DUWLILFLDO�PHDVXUHV��7KHVH�SURMHFWVRIWHQ�WU\�WR�DGDSW�WKH�ODQGVFDSH�WR�WKH�GHPDQGV�RI�WKH�VRFLHW\�DV�ZHOO�DV�WR�WKH�GHPDQGVRI�WKH�ULYHU��7KH�SURMHFWV�DUH�LQ�PDQ\�FDVHV�D�UHDFWLRQ�RQ�HDUOLHU�HYHQWV�DQG�SUREOHPV�:KHQ�WKH�WUDQVSRUW�RI�JRRGV�RU�SHUVRQV LV�WKH�UHDVRQ�WR�VWDUW�D�SURMHFW�WKH�SXEOLF�RIWHQGRHV�QRW�FRPSOHWHO\�DJUHH��7KH�DUHD�KDV�D�PHGLXP�KLJK�SRSXODWLRQ�GHQVLW\�DQG�EHFDXVHRI�WKH�SURMHFW�UHVLGHQWLDO�DUHDV�DQG�QDWXUDO�DUHDV�DUH�ORVW��7KH�SURMHFWV�DUH�RIWHQ�VPDOO�EXWH[SHQVLYH� DQG� WKH� UHJLRQDO� PDQDJHPHQW� PDNHV� XVH� RI� DUWLILFLDO� PHDVXUHV�� 7KHVH� DUHWKLQJV��ZKLFK�FDQ�H[SODLQ�WKH�GLVDJUHHPHQW�RI�WKH�SXEOLF�
����� (YDOXDWLRQ�PHWKRG�XVHG)RXU� NLQGV� RI� HYDOXDWLRQ� PHWKRGV� DUH� GLVWLQJXLVKHG�� %HFDXVH� RQH� PHWKRG�� WKH� &RVW�HIIHFWLYHQHVV�PHWKRG��RQO\�KDV�EHHQ�XVHG�LQ�RQH�SURMHFW�LW�LV�H[FOXGHG�IURP�WDEOH���
7DEOH����&KDUDFWHULVWLFV�RI�SURMHFWV�ZLWK�WKH�VDPH�HYDOXDWLRQ�PHWKRG�XVHG�
(YDOXDWLRQPHWKRG���� &RVW�EHQHILW���� 6RFLDO�FRVW�EHQHILW���� 0XOWL�FULWHULD����0DLQ�3UREOHP 7UDQVSRUW )ORRG�SURWHFWLRQ �2EMHFWLYHV (FRQRPLF�GULQNLQJ�ZDWHU VDIHW\�HFRORJLFDO (FRQRPLF��VDIHW\�HFRORJLFDO/RFDWLRQ � 1RUWKHUQ�(XURSH 1RUWKHUQ�(XURSH3RSXODWLRQ�GHQVLW\ +LJK /RZ 0HGLXP�ORZ'LVDSSHDULQJ�/DQGXVH�IXQFWLRQV 5HVLGHQWLDO 1DWXUH�UHVLGHQWLDO $JULFXOWXUH�UHVLGHQWLDO��LQGXVWU\:DWHU�IXQFWLRQVSUHVHQW 'ULQNLQJ�ZDWHU�WUDQVSRUW��QDWXUH 7UDQVSRUW�LQGXVWU\ 'ULQNLQJ�ZDWHU�WUDQVSRUW��QDWXUH.LQG�RI�RSHUDWLRQV $UWLILFLDO 1DWXUDO�DQG$UWLILFLDO 1DWXUDO�DQG$UWLILFLDO:KHUH�WKH�SXEOLFVWDQGV 6RPHGLVDJUHHPHQW 1R�RSLQLRQ 6RPH�DJUHHPHQW
5HDFWLRQ�SUHFDXWLRQ 3UHFDXWLRQ 3UHFDXWLRQ %RWK6WDNHKROGHULQYROYHPHQW � /LWWOHLQIRUPDWLRQ 6RPH�LQIRUPDWLRQ
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&RVW�%HQHILW�$QDO\VLV �&%$��KDV�EHHQ�XVHG�IRXU�WLPHV��RIWHQ�LQ�SURMHFWV�ZLWK�WUDQVSRUWSUREOHPV�RU� WUDQVSRUW�SRVVLELOLWLHV��7KH�REMHFWLYHV� DUH� UHODWHG� WR� HFRQRPLF� VXEMHFWV� DVZHOO� DV� WR� GULQNLQJ� ZDWHU� VXEMHFWV�� 7KH� SRSXODWLRQ� GHQVLW\� LV� RIWHQ� KLJK� DQG� WKHVWDNHKROGHUV� VOLJKWO\� GLVDJUHH� DERXW� WKH� SURMHFW� DOWKRXJK� WKH\� SDUWLFLSDWH� FORVHO\�� 7KHSURMHFWV� DUH� LQLWLDWHG� DV� D� SUHFDXWLRQ� WR� IXWXUH� VLWXDWLRQV� DQG� RIWHQ� LQFOXGH� DUWLILFLDOPHDVXUHV�2QH�VWXG\�GHVFULEHV�WKH�VRFLDO�FRVW�EHQHILW�DQDO\VLV IRU�WZR�SURMHFWV��7KHVH�SURMHFWV�DUHERWK� VLWXDWHG� LQ� WKH� QRUWKHUQ� SDUW� RI� (XURSH� DQG� GHDO� ZLWK� IORRG� SURWHFWLRQ�� 7KHREMHFWLYHV� DUH� UHODWHG� WR� VDIHW\� DQG� HFRORJLFDO� YDOXHV� DOWKRXJK� QDWXUH� DUHDV� RIWHQ�WHPSRUDU\�� GHFUHDVH�� 7KH� ZDWHU� IXQFWLRQV� DUH� UHODWHG� WR� WUDQVSRUW� DQG� LQGXVWULDODFWLYLWLHV�LQ�DQ�DUHD�ZLWK�D�ORZ�SRSXODWLRQ�GHQVLW\��$OVR�WKHVH�SURMHFWV�DUH�LQLWLDWHG�DV�DSUHFDXWLRQ� WR� IXWXUH� VLWXDWLRQV� DQG� LQFOXGH� ERWK� DUWLILFLDO� DQG� QDWXUDO� PHDVXUHV�� 7KHJRYHUQPHQW�JDYH�RQO\�OLWWOH�LQIRUPDWLRQ�WR�WKH�VWDNHKROGHUV7KH�JURXS�RI�FDVH�VWXGLHV�� LQ�ZKLFK�PXOWL�FULWHULD�DQDO\VLV LV�SHUIRUPHG�� LV� WKH� ODUJHVWJURXS��LW�LQFOXGHV���SURMHFWV��,W�LV�QRW�SRVVLEOH� WR� LGHQWLI\�RQH�µPDLQ�SUREOHP¶�EHFDXVHWKH�SURMHFWV�DUH�YHU\�KHWHURJHQHRXV��%XW�LW�VWDQGV�RXW�WKDW�0&$�LV�QRW�XVHG�ZLWKLQ�ZDWHUTXDOLW\� SURMHFWV� DQG� RQO\� WZR� WLPHV� ZLWKLQ� WUDQVSRUW� UHODWHG� SURMHFWV�� 6WLOO� WKH� PDLQREMHFWLYHV�DUH�UHODWHG�WR�HFRQRPLF��VDIHW\�DQG�HFRORJLFDO�WDUJHWV��7KH�SRSXODWLRQ�GHQVLW\ZDV� LQ� PDQ\� FDVHV� UHODWLYHO\� ORZ� DQG� DOWKRXJK� RQO\� VRPH� RI� WKH� VWDNHKROGHUVSDUWLFLSDWHG� LQ� WKH� GLVFXVVLRQV� WKHUH� ZDV� DJUHHPHQW� FRQFHUQLQJ� WKH� SURMHFW�� 7KHDJUHHPHQW�FDQ�EH�LQIOXHQFHG�E\�WKH�IDFW�WKDW�VRPH�RI�WKHVH�SURMHFWV�ZHUH�LQLWLDWHG�DV�DUHDFWLRQ�RQ�FHUWDLQ�LQFLGHQWV�DQG�WKH�JRYHUQPHQW�LQYROYHG�WKH�VWDNHKROGHUV�
����� :KHUH�WKH�SXEOLF�VWDQGV$�WKLUG�LQWHUHVWLQJ�DWWULEXWH�LV�WKH�RSLQLRQ�RI�WKH�SXEOLF�RU�WKH�LQKDELWDQWV�LQYROYHG��VHH7DEOH�����&RQFHUQLQJ�QLQH�SURMHFWV� WKH�SXEOLF�KDG� D�SRVLWLYH� DWWLWXGH�� FRQFHUQLQJ� IRXUWKH\�KDG�QR�RSLQLRQ�DQG�RQ�WKUHH�SURMHFWV�WKH�SXEOLF�GLVDJUHHG�7KH� SURMHFWV� RQ� ZKLFK� WKH� SXEOLF� GLVDJUHHV RIWHQ� KDYH� HFRQRPLF� REMHFWLYHV� ZLWKWUDQVSRUW�DV�PDLQ�SUREOHP��$V�HYDOXDWLRQ�PHWKRG�WKH\�XVH�&%$��$V�ZH�DOUHDG\�QRWLFHGRQ� WDEOH� �� WKH� VWDNHKROGHUV�ZHUH� FORVHO\� LQYROYHG� DOWKRXJK� RQO\� VRPH� LQIRUPDWLRQ� LVJLYHQ��7KH�DUWLILFLDO�PHDVXUHV�DUH�H[HFXWHG�DV�D�SUHFDXWLRQ�ZLWKLQ�DQ�DUHD�ZLWK�RIWHQ�OHVVQDWXUH�YDOXHV�
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7DEOH����&KDUDFWHULVWLFV�RI�SURMHFWV�ZLWK�WKH�VDPH�RSLQLRQ�RI�WKH�SXEOLF�
:KHUH�WKH�SXEOLFVWDQGV���� $JUHHPHQW���� 1R�RSLQLRQ���� 'LVDJUHHPHQW����(YDOXDWLRQ�PHWKRG 0&$ 6&%$ &%$2EMHFWLYHV VDIHW\��HFRORJLFDO��ZDWHU�TXDOLW\ VDIHW\��HFRORJLFDO�HFRQRPLF HFRQRPLF
0DLQ�3UREOHP )ORRG�SURWHFWLRQ )ORRG�SURWHFWLRQ�WUDQVSRUW 7UDQVSRUW
/RFDWLRQ 1RUWKHUQ�(XURSH 1RUWKHUQ�(XURSH 1RUWKHUQ�(XURSH3RSXODWLRQ�GHQVLW\ 0HGLXP /RZ 0HGLXP/DQG�XVH�IXQFWLRQV $OO�IXQFWLRQV 5XUDO �'LVDSSHDULQJ�/DQGXVH�IXQFWLRQV ,QGXVWU\ 5HVLGHQWLDO �
:DWHU�IXQFWLRQVSUHVHQW 5HFUHDWLRQ 1DWXUH �
.LQG�RI�RSHUDWLRQV 1DWXUDO�DQG$UWLILFLDO $UWLILFLDO $UWLILFLDO
5HDFWLRQ�SUHFDXWLRQ 5HDFWLRQ 3UHFDXWLRQ 3UHFDXWLRQ*RYHUQPHQW�OHYHO 1DWLRQDO 1DWLRQDO 5HJLRQDO6WDNHKROGHULQYROYHPHQW &ORVHO\��VRPHLQIRUPDWLRQ /LWWOH�LQIRUPDWLRQ 6RPH�LQIRUPDWLRQ
7KH� SURMHFWV�� RQ� ZKLFK� WKH� SXEOLF� DJUHHV�� DUH� RIWHQ� LQLWLDWHG� DV� D� UHDFWLRQ� DQG� WKHRSHUDWLRQV�DUH�ERWK�QDWXUDO�DV�DUWLILFLDO��LQ�FRQWUDVW�WR�WKH�RWKHU�SURMHFWV��$OVR�RQO\�VRPHRI�WKH�VWDNHKROGHUV�SDUWLFLSDWHG�LQ�WKH�GLVFXVVLRQV�EXW�WKH�JRYHUQPHQW�FORVHO\�LQYROYHVWKH� VWDNHKROGHUV�� 7KH� SUREOHP� LV� LQ� PDQ\� FDVHV� UHODWHG� WR� IORRG� SURWHFWLRQ� DQG� WKHHYDOXDWLRQ� PHWKRG� WKH\� XVH� LV� 0&$�� 2IWHQ� PDQ\� ODQG�XVH� IXQFWLRQV� DUH� SUHVHQWDOWKRXJK�WKH�LQGXVWULDO�IXQFWLRQ�KDV�WR�GHFUHDVH�,Q�WKH�IRXU�SURMHFWV�LQ�ZKLFK�WKH�VWDNHKROGHUV�KDYH�QR�RSLQLRQ��WZR�6&%$�LV�XVHG��7KHSUREOHP� LV� UHODWHG� WR� IORRG� SURWHFWLRQ� DQG� WUDQVSRUW�� 7KH� SRSXODWLRQ� GHQVLW\� LQ� WKHSURMHFW�DUHD�LV�ORZ�DQG�PRVWO\�UXUDO�ODQG�XVH�IXQFWLRQV�DUH�SUHVHQW��2IWHQ�WKH�UHVLGHQWLDOIXQFWLRQ�KDG� WR�GLVDSSHDU��&RQFHUQLQJ� WKH� LQYROYHPHQW�RI� WKH� VWDNHKROGHUV�� RQO\� OLWWOHLQIRUPDWLRQ�LV�JLYHQ�
7DEOH� ��� &KDUDFWHULVWLFV� RI� SURMHFWV� ZLWK� WKH� VDPH� GHJUHH� RI� VWDNHKROGHULQYROYHPHQW6WDNHKROGHULQYROYHPHQW����� &ORVHO\���� 6RPH�LQIRUPDWLRQ��� /LWWOHLQIRUPDWLRQ����(YDOXDWLRQ�PHWKRG 0&$ 0&$ 6&%$2EMHFWLYHV HFRORJLFDO���ZDWHUTXDOLW\ VDIHW\���HFRQRPLF 'ULQNLQJ�ZDWHU�VDIHW\0DLQ�3UREOHP )ORRG�SURWHFWLRQ� )ORRG�SURWHFWLRQ� )ORRG�SURWHFWLRQ�
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ZDWHU�TXDOLW\ WUDQVSRUW ZDWHU�VFDUFLW\/RFDWLRQ � 1RUWKHUQ�(XURSH 1RUWKHUQ�(XURSH�VRXWKHUQ�(XURSH3RSXODWLRQ�GHQVLW\ 0HGLXP 0HGLXP /RZ/DQG�XVH�IXQFWLRQV $OO�IXQFWLRQV $OO�IXQFWLRQV $OO�IXQFWLRQV'LVDSSHDULQJ�/DQGXVH�IXQFWLRQV 5HVLGHQWLDO 5HVLGHQWLDO��$JULFXOWXUH��LQGXVWU\ 5HVLGHQWLDO�QDWXUH
:DWHU�IXQFWLRQVSUHVHQW 5HFUHDWLRQ 7UDQVSRUW�QDWXUH 7UDQVSRUW�GULQNLQJ�ZDWHU.LQG�RI�RSHUDWLRQV 1DWXUDO�DQG$UWLILFLDO $UWLILFLDO $UWLILFLDO
5HDFWLRQ�SUHFDXWLRQ 5HDFWLRQ 3UHFDXWLRQ 3UHFDXWLRQ*RYHUQPHQW�OHYHO 1DWLRQDO 5HJLRQDO 1DWLRQDO:KHUH�WKH�SXEOLFVWDQGV $JUHH $JUHH�GLVDJUHH 1R�RSLQLRQ
����� 6WDNHKROGHU�,QYROYHPHQW7KH�VWDNHKROGHU�LQYROYHPHQW�LV�UHODWHG�WR�WKH�SRVVLELOLW\�IRU�WKH�VWDNHKROGHUV�WR�LQWHUDFWDQG�WR�WKH�H[LVWHQFH�RI�DQ�DFWLYH�DSSURDFK�RI�WKH�UHVSRQVLEOH�JRYHUQPHQW��VHH�7DEOH����,W�DSSHDUV�WKDW�FRQFHUQLQJ�WKH�HYDOXDWLRQ�PHWKRG�XVHG�HVSHFLDOO\� WKH�SURMHFWV� LQ�ZKLFK6&%$� ZDV� XVHG� WKH� JRYHUQPHQW� FDPH� ZLWK� OLWWOH� LQIRUPDWLRQ�� 7KLV� DOVR� FRXQWV� IRUSURMHFWV� LQ� DUHDV� ZLWK� D� ORZ� SRSXODWLRQ� GHQVLW\� ZHUH� WKH� SXEOLF� GRHV� QRW� KDYH� DQRSLQLRQ��7KH�SURMHFWV�DUH�LQLWLDWHG�E\�WKH�QDWLRQDO�JRYHUQPHQW�DV�D�SUHFDXWLRQ�,I�WKH�VWDNHKROGHUV�DUH�FORVHO\�LQYROYHG RIWHQ�0&$�LV�XVHG�IRU�SUREOHPV�UHODWHG�WR�ZDWHUTXDOLW\� RU� IORRG� SURWHFWLRQ�� 6WDNHKROGHUV� DUH� KDUGO\� LQYROYHG� LQ� 6RXWK� (XURSHDQSURMHFWV�� 7KH� DFWLYLWLHV� DUH� LQLWLDWHG� DV� D� UHDFWLRQ� ZLWK� ERWK� QDWXUDO� DQG� DUWLILFLDOPHDVXUHV��7KH�DUHD� LQ�ZKLFK� WKH�SURMHFW� LV�H[HFXWHG�KDV�D�PHGLXP�SRSXODWLRQ�GHQVLW\DQG�D�KLJK�GLYHUVLW\�RI�IXQFWLRQV��$SSDUHQWO\�LW�LV�SURILWDEOH�WR�LQYROYH�WKH�VWDNHKROGHUVEHFDXVH� WKDQ� WKH\�PRUH�RIWHQ� DJUHH��7KH�PRVW�SURMHFWV� LQ�ZKLFK� WKH\�GLVDJUHHG�ZHUHWKRVH�LQ�ZKLFK�VRPH�LQIRUPDWLRQ�ZDV�JLYHQ��7KHVH�SURMHFWV�KDYH�HFRQRPLF�DQG�VDIHW\REMHFWLYHV�
$V� D� FRQFOXVLRQ� RQ� WKHVH� IRXU� WDEOHV� ZH� FRXOG� VD\� WKDW� FRQFHUQLQJ� WKH� HYDOXDWLRQPHWKRG� VHOHFWHG� &%$� KDV� RIWHQ� EHHQ� XVHG� LQ� SURMHFWV� ZLWK� WUDQVSRUW� SUREOHPV� RUWUDQVSRUW� SRVVLELOLWLHV�� 7KHVH� SURMHFWV� DUH� UHODWLYHO\� VWURQJ� RULHQWHG� WR� HFRQRPLFREMHFWLYHV�� 7KH� SURMHFWV� DUH� LQLWLDWHG� DV� D� SUHFDXWLRQ� WR� IXWXUH� VLWXDWLRQV� DQG� LQFOXGHDUWLILFLDO�PHDVXUHV��ZKLFK�LV�LQ�PRUH�FDVHV�D�UHDVRQ�IRU�VRPH�GLVDJUHHPHQW�RI�WKH�SXEOLF�2QH� VWXG\� GHVFULEHV� WKH� VRFLDO� &%$� IRU� WZR� SURMHFWV� DQG� WKH\� GHDO� ZLWK� IORRG
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SURWHFWLRQ�� ,I� IORRG� SURWHFWLRQ� LV� WKH�PRWLYH� WR� VWDUW� D� SURMHFW� WKDQ� WKH� REMHFWLYHV� DUHUHODWHG�WR�VDIHW\�DQG�HFRORJLFDO�YDOXHV��7KH�JURXS�RI�SURMHFWV�LQ�0&$�ZDV�SHUIRUPHG��LVWKH�ODUJHVW�JURXS�DQG�YHU\�KHWHURJHQHRXV��&RQFHUQLQJ�WKH�PDLQ�SUREOHP�ZDWHU�TXDOLW\SURMHFWV� DUH� QRW� LQFOXGH�� VWLOO� WKH�PDLQ� REMHFWLYHV� DUH� UHODWHG� WR� HFRQRPLF�� VDIHW\� DQGHFRORJLFDO�WDUJHWV�,I�ZH�WDNH�WKH�RSLQLRQ�RI�WKH�SXEOLF�LQWR�DFFRXQW��ZH�VHH�WKDW�WKH�SURMHFWV�RQ�ZKLFK�WKHSXEOLF�GLVDJUHHG�RIWHQ�KDYH�HFRQRPLF�REMHFWLYHV�ZLWK� WUDQVSRUW� DV�PDLQ�SUREOHP��7KHSURMHFWV�� RQ� ZKLFK� WKH� SXEOLF� DJUHHG�� ZHUH� LQLWLDWHG� DV� D� UHDFWLRQ� DQG� WKH� RSHUDWLRQVZHUH�ERWK�QDWXUDO� DQG� DUWLILFLDO� LQ�FRQWUDVW� WR� WKH�RWKHU�SURMHFWV��7KH�SUREOHP�RIWHQ� LVUHODWHG�WR�IORRG�SURWHFWLRQ�DQG�WKH�HYDOXDWLRQ�PHWKRG�WKH\�XVH�LV�0&$�,W�DOVR�DSSHDUV�WKDW�LI�WKH�VWDNHKROGHUV�DUH�LQYROYHG�WKH�SXEOLF�DJUHHV�XSRQ�WKH�SURMHFW��,QDUHDV� ZLWK� D� ORZ� SRSXODWLRQ� GHQVLW\� WKH� VWDNHKROGHUV� DUH� RIWHQ� OHVV� LQYROYHG� E\� WKHJRYHUQPHQW�DQG�WKH�SXEOLF�KDV�QR�RSLQLRQ�
��� 4XDQWLWDWLYH�DQDO\VLV7KH� TXDQWLWDWLYH� DQDO\VLV� KDV� EHHQ� SHUIRUPHG� ZLWK� WKH� KHOS� RI� URXJK� VHW� DQDO\VLV�$OWKRXJK� WKH� JURXS� RI� DWWULEXWHV� LV� UHODWLYHO\� ODUJH� FRPSDUHG� ZLWK� WKH� QXPEHU� RISURMHFWV�WKH�RXWFRPHV�DUH�TXLWH�VLPLODU�WR�WKH�TXDOLWDWLYH�DQDO\VLV��7KH�DGYDQWDJH�RI�WKHURXJK�VHW�DQDO\VLV� LV� WKDW� LW� LV�EHWWHU�DEOH� WR�FRPELQH�FHUWDLQ�DWWULEXWHV��ZKLFK�UHODWH� WRWKH�GHFLVLRQ�DWWULEXWH��7KH�GLVDGYDQWDJH�RI� WKH�PHWKRG� LV� WKDW� LW� LQGLFDWHV� UXOHV��ZKLFK

FDQ� EH� IRU� H[DPSOH� GLUHFWO\� OLQNHG� WR� WKH� IDFW� WKDW� LW� LV� EDVHG� RQ� RQO\� RQH� SURMHFW�7KHUHIRUH� ZH� XVH� WKH� URXJK� VHW� DQDO\VLV� WR� DIILUP� ZKDW� ZH� IRXQG� LQ� WKH� TXDOLWDWLYHDQDO\VLV�DQG�WR�LQGLFDWH�ZKDW�ZH�KDYH�SRVVLEO\�RYHUORRNHG�,I�ZH�ILUVW�FKRVH�WKH�µPDLQ�SUREOHP¶�DV�D�GHFLVLRQ�UXOH�WKH�URXJK�VHW�GLVWLQJXLVKHV�ILYHUXOHV� �VHH� )LJXUH� ���� 7KH� ILUVW� WKUHH� UXOHV� DUH� TXLWH� FOHDU� DQG� DOVR� PHQWLRQHG� LQ� WKHTXDQWLWDWLYH� DQDO\VLV�� 7KH� IRXUWK� UXOH� LQGLFDWHV� WKDW� LI� D� SURMHFW� LV� LQLWLDWHG� DV� ERWK� DUHDFWLRQ�DQG�DV�D�SUHFDXWLRQ�WKH�PDLQ�SUREOHP�FDQ�EH�IORRG�SURWHFWLRQ��$FFRUGLQJ�WR�WKHILIWK� UXOH� D� WUDQVSRUW� SURMHFW� KDV� RIWHQ�HFRQRPLF� REMHFWLYHV� DQG� LV� LQLWLDWHG� DV� DSUHFDXWLRQ�

)LJXUH����'HFLVLRQ�UXOHV�WR�H[SODLQ�WKH�PDLQ�SUREOHP

'HFLVLRQ�UXOH��0DLQ�SUREOHP�
Rule 1. (Objectives = Water quality/ecological) => (problem = Water quality)
Rule 2. (Objectives = Drinking water) => (problem = Water scarcity)
Rule 3. (Objectives = Safety/ecological) => (problem = Flood protection)
Rule 4. (Reaction = both reaction and precaution) => (problem = Flood protection)
Rule 5. (Objectives = Economic) & (reaction = precaution) => (problem = Transport)
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7KH� VHFRQG� VHW� RI� UXOHV� DV� VKRZQ� LQ� ILJXUH� ��� LV� GHYHORSHG� E\� WKH� URXJK� VHW� DQDO\VLVZKLOH�WDNLQJ�WKH�µHYDOXDWLRQ�PHWKRG�XVHG¶�DV�D�GHFLVLRQ�UXOH��$V�PHQWLRQHG�EHIRUH��WKHURXJK�VHW�DQDO\VLV�LV�DEOH�WR�FRPELQH�FHUWDLQ�DWWULEXWHV��IRU�H[DPSOH�LQ�WKH�ILUVW�UXOH��7KLVUXOH� LQGLFDWHV� WKDW� LI� WKH� PDLQ� SUREOHP� LV� WUDQVSRUW� UHODWHG� DQG� WKH� ODQG�XVH� RI� WKHSURMHFW�DUHD�LV�UXUDO�DQG�UHVLGHQWLDO��WKH�HYDOXDWLRQ�PHWKRG�RIWHQ�FKRVHQ�ZLOO�EH�&%$�,I�WKH�VL]H�RI�WKH�SURMHFW�LV�VPDOO�DQG�WKH�SURMHFW�LV�LQLWLDWHG�DV�D�SUHFDXWLRQ�WKDQ�0&$�LVVHOHFWHG�� 7KLV� DOVR� DSSOLHV� IRU� D� KLJK� GLYHUVLW\� RI� ODQG�XVH� IXQFWLRQV� DQG� SXEOLFDJUHHPHQW��$�PRUH�µXQH[SHFWHG¶�LGHD�LV�WKDW�LQGXVWULDO�XVH�RIWHQ�GLVDSSHDUV�LQ�SURMHFWVZHUH�0&$�KDV�EHHQ�XVHG�

7KH�VHW�RI�UXOHV�FRQFHUQLQJ�WKH�RSLQLRQ�RI�WKH�SXEOLF�LV�DOVR�YHU\�VLPLODU�WR�WKH�RXWFRPHVRI�WKH�TXDOLWDWLYH�DQDO\VLV��VHH�)LJXUH�����)LUVW�RI�DOO�GRHV�WKH�SXEOLF�RIWHQ�DJUHH�ZKHQ�D0&$� LV� XVHG� DQG� WKH� SUREOHP� LV� UHODWHG� WR� IORRG� SURWHFWLRQ�� 7KH� VHFRQG� UXOH� LVLQWHUHVWLQJ� EHFDXVH� LW� LQGLFDWHV� WKDW� LI� D� SURMHFW� LV� LQLWLDWHG� DV� D� UHDFWLRQ� RQ� HDUOLHULQFLGHQWV�WKH�SXEOLF�DJUHHV�RQ�LW� �WKHUH�LV�VRPH�DJUHHPHQW���3UREDEO\�LQ� WKDW�FDVH�� LW� LVHDVLHU� WR�XQGHUVWDQG� WKH�XVHIXOQHVV�RI�D�SURMHFW�� � ,W�DOVR�DSSHDUV� WKDW� LI� WKH�SUREOHP� LVUHODWHG�WR�WUDQVSRUW�DQG�WKH�UHVSRQVLEOH�JRYHUQPHQW�LV�D�UHJLRQDO�JRYHUQPHQW�WKH�SXEOLFGLVDJUHHV� XSRQ� WKH� SURMHFW�� 6R� PD\EH� WUDQVSRUW� SURMHFWV�� ZLWK� RIWHQ�HFRQRPLFREMHFWLYHV��DUH�OHVV�GHVLUDEOH�WR�WKH�SXEOLF�7KH� IRXUWK� UXOH� LQGLFDWHV� WKDW� ZKHQ� 6&%$� LV� XVHG� �DOWKRXJK� ZH� KDYH� RQO\� RQHSXEOLFDWLRQ�FRQFHUQLQJ�WKLV�PHWKRG���WKH�SXEOLF�KDV�QR�RSLQLRQ�

)LJXUH����'HFLVLRQ�UXOHV�WR�H[SODLQ�WKH�HYDOXDWLRQ�PHWKRG�XVHG

'HFLVLRQ�UXOH��HYDOXDWLRQ�PHWKRG�XVHG
Rule 1. (Problem = Transport) & (land-use = rural/residential) => (Evaluation method = CBA)
Rule 2. (Water-use = transport/industry) => (Evaluation method = SCBA)
Rule 3. (Size = small) & (reaction = precaution) => (Evaluation method = MCA)
Rule 4. (Land-use = high diversity of functions) & (public = agreement) => (Evaluation method = MCA)
Rule 5. (disap land-use = Industry) => (Evaluation method = MCA)

)LJXUH����'HFLVLRQ�UXOHV�WR�H[SODLQ�WKH�RSLQLRQ�RI�WKH�SXEOLF

'HFLVLRQ�UXOH��ZKHUH�WKH�SXEOLF�VWDQGV
Rule 1. (Evaluation method = MCA) & (problem = Flood protection) => (public = Some agreement)
Rule 2. (Reaction = reaction) => (public = Some agreement)
Rule 3. (Problem = Transport) & (Governance level = Regional) => (public = Disagreement)5XOH�����(YDOXDWLRQ�PHWKRG� �6&%$� => (public = No opinion)
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5HJDUGLQJ� WKH� LQYROYHPHQW� RI� WKH� VWDNHKROGHUV� E\� WKH� JRYHUQPHQW�� WKH� URXJK� VHWGHVFULEHV�VRPH�PRUH�H[WHQGHG�UXOHV�WKDQ�ZH�IRXQG�LQ�WKH�TXDOLWDWLYH�DQDO\VLV�,Q�ILJXUH���WKH�URXJK�VHW�LQGLFDWHV�WKDW�LI�WKH�SRSXODWLRQ�GHQVLW\�LV�KLJK�WKH�VWDNHKROGHUVDUH� FORVHO\� LQYROYHG� �UXOH� ���� %XW� LI� WKH� SURMHFW� LV� VLWXDWHG� LQ� DQ� DUHD� ZLWK� D� ORZSRSXODWLRQ� GHQVLW\� DQG� WKH� UHVSRQVLEOH� JRYHUQPHQW� LV� WKH� QDWLRQDO� JRYHUQPHQW� WKHVWDNHKROGHUV�DUH�RIWHQ�OLWWOH�LQYROYHG��UXOH����� ,W�DOVR�DSSHDUV� WKDW� WKDW� WKH�VWDNHKROGHUVDUH�PRVW�LQYROYHG�ZKHQ�WKH�SURMHFW�LV�LQLWLDWHG�DV�ERWK�D�UHDFWLRQ�DQG�D�SUHFDXWLRQ��UXOH���7KH�WKLUG� UXOH� LQGLFDWHV� WKDW� LI� µZDWHU�SUREOHPV¶�DUH�DQ� LPSRUWDQW� LVVXH� WR� WKH�QDWLRQDOJRYHUQPHQW�DQG�WKH�PDLQ�SUREOHP�RI�WKH�SURMHFW�LV�WUDQVSRUW�UHODWHG��VRPH�LQIRUPDWLRQLV�JLYHQ��7KLV�DOVR�DSSOLHV�IRU�WKH�VLWXDWLRQ�LQ�ZKLFK�WKH�SURMHFW�LV�LQLWLDWHG�DV�D�UHDFWLRQDQG� D� PHGLXP� QXPEHU� RI� SHRSOH� DUH� OLYLQJ� LQ� WKH� FRQFHUQLQJ� DUHD� �UXOH� ���� ,I� WKH(QYLURQPHQWDO�,PSDFW�$VVHVVPHQW�LV�QRW�YHU\�H[WHQVLYH�WKH�VWDNHKROGHUV�DUH�RQO\�OLWWOHLQYROYHG�DV�LV�LQGLFDWHG�E\�WKH�VHYHQWK�UXOH�
7R�FKHFN�WKH�UXOHV�IRU�FRQVLVWHQF\�ZH�DOVR�XVH�VRPH�RWKHU�GHFLVLRQ�UXOHV�DV�WKH�FRVWV�IRUH[DPSOH��7KH�RXWFRPHV�LQGLFDWHG�WKDW�VPDOO�SURMHFWV�ZLWK�DUWLILFLDO�PHDVXUHV�KDYH�UDWKHUKLJK� FRVWV�� ,W� DOVR� DSSHDUV� WKDW� ODUJH� VFDUFLW\� SURMHFWV� DUH� H[SHQVLYH� LQ� FRQWUDVW� WRSURMHFWV�LQ�QRUWKHUQ�(XURSH�ZLWK�ZDWHU�UHFUHDWLRQ�DV�ZDWHU�IXQFWLRQ��WKHVH�SURMHFWV�RIWHQKDYH�ORZ�FRVWV��,Q�PRVW�FDVHV�ZKHQ�GHFLVLRQ�DWWULEXWHV�DUH�FKDQJHG�WKH�DERYH�GHVFULEHGUXOHV�DUH�FRQILUPHG�E\�VLPLODU�UXOHV�
$V�D�FRQFOXVLRQ�ZH�FRXOG�VD\�WKDW�WKH�TXDQWLWDWLYH�DQDO\VLV��ZKLFK�KDV�EHHQ�SHUIRUPHGZLWK� WKH� KHOS� RI� URXJK� VHW� DQDO\VLV�� VKRZV� TXLWH� VLPLODU� RXWFRPHV� WR� WKH� TXDOLWDWLYHDQDO\VLV�� 7KH� DGYDQWDJH� RI� WKH� URXJK� VHW� DQDO\VLV� LV� WKDW� LW� LV� EHWWHU� DEOH� WR� FRPELQHFHUWDLQ�DWWULEXWHV��ZKLFK�UHODWH�WR�WKH�GHFLVLRQ�DWWULEXWH��7KHUHIRUH�VRPH�PRUH�H[WHQGHGUHODWLRQ�KDV�EHHQ�IRXQG�HVSHFLDOO\�FRQFHUQLQJ�WKH�VWDNHKROGHUV�LQYROYHPHQW�

)LJXUH����'HFLVLRQ�UXOHV�WR�H[SODLQ�WKH�VWDNHKROGHU�LQYROYHPHQW

'HFLVLRQ�UXOH��6WDNHKROGHU�,QYROYHPHQW
Rule 1. (Reaction = both reaction and precaution) => (stakeholders = closely)
Rule 2. (Pop density = high) => (stakeholders = closely)
Rule 3. (Importance = yes) & (problem = transport) => (stakeholders = some information)
Rule 4. (Evaluation method = MCA) & (objectives safety/ecological) => (stakeholders = some information)
Rule 5. (Reaction = reaction) & (pop density = medium) => (stakeholders = some information)
Rule 6. (Governance level = National) & (pop density = low) => (stakeholders = little information)
Rule 7. (EIA = a short one) => (stakeholders = little information)
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� &RQFOXVLRQV7KH�DLP�RI�WKLV�DUWLFOH�LV�WR�OHDUQ�IURP�H[LVWLQJ�SURMHFWV�FDUULHG�RXW�LQ�ULYHU�EDVLQ�DUHDVE\�SHUIRUPLQJ�D�FRPSDUDWLYH�DQDO\VLV�RI�WKHVH�SURMHFWV�FRQFHUQLQJ�WKH�PDLQ�SUREOHP�RIWKH�SURMHFW��WKH�HYDOXDWLRQ�PHWKRG�XVHG�DQG�WKH�UROH�RI�VWDNHKROGHUV�7KH�DQDO\VLV�PXVW�JLYH� LQVLJKW� LQ� WKH�HYDOXDWLRQ� WRRO� WKDW� LV�SUHIHUUHG�JLYHQ�D� VSHFLILFW\SH�RI�ZDWHU�SURMHFW� �UHODWHG� WR� WKH�PDLQ�SUREOHP�RI�REMHFWLYH�RI� WKH�SURMHFW��ZKHQ�DEURDG�VHW�RI�GLIIHUHQW�SURMHFW�FKDUDFWHULVWLFV�LV�WDNHQ�LQWR�DFFRXQW�,Q�WKH�TXDOLWDWLYH�DQDO\VLV�ZH�H[DPLQHG�IRXU�DWWULEXWHV�RI�ULYHU�EDVLQ�SURMHFWV�DQG�WKHLUUHODWLRQ� ZLWK� WKH� RWKHU� FKDUDFWHULVWLFV�� 7KHVH� DWWULEXWHV� ZHUH� WKH� µPDLQ� SUREOHP¶�� WKHHYDOXDWLRQ� PHWKRG� XVHG�� WKH� RSLQLRQ� RI� WKH� SXEOLF� �ZKHUH� WKH� SXEOLF� VWDQGV�� DQGVWDNHKROGHU�LQYROYHPHQW��,W�DSSHDUHG�WKDW�VRPH�LQWHUHVWLQJ�UHODWLRQV�H[LVW�
7KH� HYDOXDWLRQ� PHWKRGV� WKDW� KDYH� EHHQ� XVHG� DUH� QRW� HTXDOO\� GLVWULEXWHG� WR� WKH� IRXUGLVWLQJXLVKHG� JURXSV�� ,Q� QLQH� RI� WKH� VL[WHHQ� WLPHV�0&$�KDV� EHHQ� XVHG�� LQ� IRXU� WLPHV&%$�� LQ� WZR� WLPHV� 6&%$� DQG� RQO\� RQH� WLPH� &($�� &RQFHUQLQJ� WKHVH� PHWKRGV�� LWDSSHDUV�WKDW�&%$�KDV�RIWHQ�EHHQ�XVHG�LQ�SURMHFWV�ZLWK�WUDQVSRUW�SUREOHPV�RU� WUDQVSRUWSRVVLELOLWLHV��7KHVH�SURMHFWV�DUH� UHODWLYHO\� VWURQJ�RULHQWHG� WR�HFRQRPLF�REMHFWLYHV��7KHDFWLYLWLHV�DUH�LQLWLDWHG�DV�D�SUHFDXWLRQ�WR�IXWXUH�VLWXDWLRQV�DQG�LQFOXGH�DUWLILFLDO�PHDVXUHV�7KH�JURXS�RI�SURMHFWV� LQ�ZKLFK�0&$� LV�SHUIRUPHG�� LV� WKH� ODUJHVW�JURXS�DQG� WKHUHIRUHYHU\�KHWHURJHQHRXV��&RQFHUQLQJ�WKH�PDLQ�SUREOHP�RI�WKH�SURMHFWV��ZDWHU�TXDOLW\� LV�QRWLQFOXGHG�DQG�WUDQVSRUW�RQO\�WZR�WLPHV��6WLOO�WKH�PDLQ�REMHFWLYHV�DUH�UHODWHG�WR�HFRQRPLF�VDIHW\�DQG�HFRORJLFDO�WDUJHWV�,I�WKH�RSLQLRQ�RI�WKH�SXEOLF�LV�WDNHQ�LQWR�DFFRXQW��ZH�VHH�WKDW�WKH�SURMHFWV�RQ�ZKLFK�WKHSXEOLF�GLVDJUHHG�RIWHQ�KDYH�HFRQRPLF�REMHFWLYHV�ZLWK� WUDQVSRUW� DV�PDLQ�SUREOHP��7KHSURMHFWV��RQ�ZKLFK�WKH�SXEOLF�GRHV�DJUHH��DUH� LQLWLDWHG�DV�D� UHDFWLRQ�DQG� WKH�RSHUDWLRQVDUH�ERWK�QDWXUDO�DQG�DUWLILFLDO�LQ�FRQWUDVW�WR�RWKHU�SURMHFWV��7KH�SUREOHP�LV�RIWHQ�UHODWHGWR�IORRG�SURWHFWLRQ�DQG�WKH�HYDOXDWLRQ�PHWKRG�XVHG�LV�0&$�,W�DOVR�DSSHDUV� WKDW� LI� VWDNHKROGHUV�DUH� LQYROYHG� WKH�SXEOLF�DJUHHV�XSRQ� WKH�SURMHFW�� ,QDUHDV� ZLWK� D� ORZ� SRSXODWLRQ� GHQVLW\� VWDNHKROGHUV� DUH� RIWHQ� OHVV� LQYROYHG� E\� WKHJRYHUQPHQW�DQG�WKH�SXEOLF�KDV�QR�RSLQLRQ�7KH� ILQDO� FRQFOXVLRQ� LV� WKDW� FRQFHUQLQJ� SURMHFWV� LQ� ZKLFK� 6&%$� KDV� EHHQ� XVHG� WKHSXEOLF� KDV� QR� RSLQLRQ� DQG� RQO\� OLWWOH� LQIRUPDWLRQ� KDV� EHHQ� JLYHQ� WR� WKH� VWDNHKROGHUV�:KHQ�&%$�KDV�EHHQ�XVHG��RIWHQ�LQ�WUDQVSRUW�SURMHFWV��WKH�RSLQLRQ�RI�WKH�SXEOLF�LV�OHVVSRVLWLYH� DQG� WKH� VWDNHKROGHUV�PRUH� RIWHQ� GLVDJUHH�� 3URMHFWV� LQ� ZKLFK�0&$� KDV� EHHQ
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XVHG�SUHVHQW�D�VWURQJ�VWDNHKROGHU� LQYROYHPHQW�DQG�D� UHODWLYHO\�SRVLWLYH�RSLQLRQ�RI� WKHSXEOLF�� 7KH� SRVLWLYH� RSLQLRQ� LV� DOVR� UHODWHG� WR� WKH� NLQG� RI� RSHUDWLRQV� WKDW� KDYH� EHHQLPSOHPHQWHG� DV�ZHOO� DV� WR� WKH� IDFW� LI� D� SURMHFW� LV� LQLWLDWHG� DV� D� UHDFWLRQ� RQ� DQ� HDUOLHUHYHQW�
&RQFHUQLQJ�WKH�TXDQWLWDWLYH�DQDO\VLV��ZKLFK�KDV�EHHQ�SHUIRUPHG�ZLWK�WKH�KHOS�RI�URXJKVHW�DQDO\VLV��ZH�FRXOG�FRQFOXGH�WKDW� LW�VKRZV�TXLWH�VLPLODU�RXWFRPHV�DV� WKH�TXDOLWDWLYHDQDO\VLV�� 7KH� DGYDQWDJH� RI� WKH� URXJK� VHW� DQDO\VLV� LV� WKDW� LW� LV� EHWWHU� DEOH� WR� FRPELQHFHUWDLQ�DWWULEXWHV��ZKLFK�UHODWH�WR�WKH�GHFLVLRQ�DWWULEXWH��7KHUHIRUH�VRPH�PRUH�H[WHQGHGUHODWLRQVKLSV�KDV�EHHQ�IRXQG�HVSHFLDOO\�FRQFHUQLQJ�VWDNHKROGHU�LQYROYHPHQW�
� 5HIHUHQFHV$GYLVRU���������KWWS���HFRPDQ�GFHD�IFW�XQO�SW�SURMHFWV�DGYLVRU
%ODFN��-����������$�GLFWLRQDU\�RI�(FRQRPLFV��2[IRUG�8QLYHUVLW\�SUHVV��1HZ�<RUN�
%RXPD��-HWVNH��5R\�%URXZHU�DQG�5HPFR�YDQ�(N���������7KH�XVH�RI�LQWHJUDWHGDVVHVVPHQW�PHWKRGV�LQ�'XWFK�ZDWHU�PDQDJHPHQW��$�FRPSDULVRQ�RI�FRVW�EHQHILW�DQGPXOWL�FULWHULD�DQDO\VLV��$�SDSHU�RQ�WKH�7KLUG�LQWHUQDWLRQDO�FRQIHUHQFH�RI�WKH�(XURSHDQVRFLHW\�IRU�(FRORJLFDO�(FRQRPLFV��:LUWVVFKDIWVXQLYHUVLWDW�:LHQ������PD\������
%UXFNHU�.��GH���������2QWZLNNHOLQJ�YDQ�HHQ�HFOHFWLVFK�HYDOXDWLH�LQVWUXPHQW�YRRU�GHVRFLDDO�HFRQRPLVFKH�HYDOXDWLH�YDQ�FRPSOH[H�LQYHVWHULQJVSURMHFWHQ��PHW�HHQWRHSDVVLQJ�RS�KHW�SURMHFW�6HLQH�6FKHOGHYHUELQGLQJ�>�'HYHORSPHQW�RI�DQ�HFOHFWLFHYDOXDWLRQ�WRRO�IRU�VRFLR�HFRQRPLF�HYDOXDWLRQ�RI�FRPSOH[�LQYHVWPHQW�SURMHFWV��ZLWKDQ�DSSOLFDWLRQ�WR�WKH�6HLQH�6FKHOGH�FRQQHFWLRQ�@�3URHIVFKULIW�YRRU�GH�8QLYHUVLWHLW�YDQ$QWZHUSHQ
%UXLQVPD��)���3��1LMNDPS�DQG�5�9UHHNHU ��������6SDWLDO�SODQQLQJ�RI�LQGXVWULDO�VLWHV�LQ(XURSH��D�EHQFKPDUN�DSSURDFK�WR�FRPSHWLWLYHQHVV�DQDO\VLV��6HULH�UHVHDUFKPHPRUDQGD���)DFXOWHLW�GHU�(FRQRPLVFKH�:HWHQVFKDSSHQ�HQ�(FRQRPHWULH��������9ULMH�8QLYHUVLWHLW��$PVWHUGDP�
*RHGH��(���&�$��5RGHQEXUJ��(�6��YDQ�/HHXZHQ��3��1LMNDPS��������'HYHORSPHQW�RI8UEDQ�*UHHQ�6SDFHV�WR�,PSURYH�WKH�4XDOLW\�RI�/LIH�LQ�&LWLHV�DQG�8UEDQ�5HJLRQV�(FRQRPLF�&ULWHULD��(9.��&7�������������'HOLYHUDEOH����(FRQRPLF�DQG�6RFLDO,QVWLWXWH��$PVWHUGDP�
0LVKDQ��(�-����������&RVW�EHQHILW�DQDO\VLV��DQ�LQIRUPDO�LQWURGXFWLRQ��$OOHQ��/RQGHQ�
0RXULWV .��DQG�0��3RWWHQ ��������0DDWVFKDSSHOLMNH .RVWHQ HQ�%DWHQ YDQ�GH0DDVZHUNHQ��(HQ�YHUNHQQLQJ
�>�6RFLDO�&RVWV�DQG�%HQHILWV�RI�WKH�PDDVZHUNHQ��$QH[SORUDWLRQ�@�:HWHQVFKDSVZLQNHO��0DDVWULFKW�
1HWKHUODQGV�&RPPLVVLRQ�IRU�(QYLURQPHQWDO�LPSDFW�DVVHVVPHQW� ZZZ�HLD�QO
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1+05&���������+RZ�WR�FRPSDUH�WKH�FRVWV�DQG�EHQHILWV��HYDOXDWLRQ�RI�WKH�HFRQRPLFHYLGHQFH��+DQGERRN�VHULHV�RQ�SUHSDULQJ�FOLQLFDO�SUDFWLFH�JXLGHOLQHV��1DWLRQDO�+HDOWKDQG�0HGLFDO�5HVHDUFK�&RXQFLO��$XVWUDOLD�
1LMNDPS��3�DQG�*��3HSSLQJ���������$�PHWD�DSSURDFK�WR�LQYHVWLJDWH�WKH�YDULDQFH�LQWUDQVSRUW�FRVW�HODVWLFLWLHV�D�FURVV�QDWLRQDO�(XURSHDQ�FRPSDULVRQ��6HULH�UHVHDUFKPHPRUDQGD���)DFXOWHLW�GHU�(FRQRPLVFKH�:HWHQVFKDSSHQ�HQ�(FRQRPHWULH���������9ULMH�8QLYHUVLWHLW��$PVWHUGDP�
2SDOXFK��-DPHV�-���7KRPDV�*ULJDOXQDV��-HUU\�'LDPDQWLGHV��0DULVD�0D]]RWWD��DQG5REHUW�-RKQVWRQ����������5HFUHDWLRQDO�DQG�5HVRXUFH�(FRQRPLF�9DOXHV�IRU�WKH3HFRQLF�(VWXDU\�6\VWHP� 5HSRUW�SUHSDUHG�IRU�WKH�3HFRQLF�(VWXDU\�3URJUDP��6XIIRON&RXQW\�'HSDUWPHQW�RI�+HDOWK�6HUYLFHV��5LYHUKHDG��1<�E\�(FRQRPLF�$QDO\VLV��,QF
3UHGNL��%���5�6ORZLQVNL��-�6WHIDQRZVNL��5�6XVPDJD��6]�:LON��526(���6RIWZDUH,PSOHPHQWDWLRQ�RI�WKH�5RXJK�6HW�7KHRU\��,Q��/�3RONRZVNL��$�6NRZURQ��HGV��5RXJK6HWV�DQG�&XUUHQW�7UHQGV�LQ�&RPSXWLQJ��/HFWXUH�1RWHV�LQ�$UWLILFLDO�,QWHOOLJHQFH��YRO������ 6SULQJHU�9HUODJ��%HUOLQ�����������������
5RGHQEXUJ��&�$���5��9UHHNHU�DQG�3��1LMNDPS���������3RVLWLRQ�3DSHU�IRU�WKH,QWHUQDWLRQDO�([SHUW�0HHWLQJ�RQ�WKH�(FRQRPLFV�RI�0XOWLIXQFWLRQDO�/DQG�8VH��)UHH8QLYHUVLW\�RI�$PVWHUGDP�����6HSWHPEHU�
6$0,���������6WUDWHJLF�$VVHVVPHQW�IRU�WKH�,QWHUDFWLRQ�RI�&73�,QVWUXPHQWV��67����6&�������'HOLYHUDEOH�'��
9HHUHQ��5�-�+�0��YDQ�GHU���������(FRQRPLF�DQDO\VHV�RI�QXWULHQW�DEDWHPHQW�SROLFLHV�LQWKH�5KLQH�EDVLQ��3URHIVFKULIW��9ULMH�8QLYHUVLWHLW��$PVWHUGDP�
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