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7KLV�UHSRUW�KDV�EHHQ�SUHSDUHG�E\�(QYLURQPHQWDO�5HVRXUFHV
0DQDJHPHQW�WKH�WUDGLQJ�QDPH�RI�(QYLURQPHQWDO�5HVRXUFHV
0DQDJHPHQW�/LPLWHG��ZLWK�DOO�UHDVRQDEOH�VNLOO��FDUH�DQG�GLOLJHQFH
ZLWKLQ�WKH�WHUPV�RI�WKH�&RQWUDFW�ZLWK�WKH�FOLHQW��LQFRUSRUDWLQJ�RXU
*HQHUDO�7HUPV�DQG�&RQGLWLRQV�RI�%XVLQHVV�DQG�WDNLQJ�DFFRXQW�RI�WKH
UHVRXUFHV�GHYRWHG�WR�LW�E\�DJUHHPHQW�ZLWK�WKH�FOLHQW�

:H�GLVFODLP�DQ\�UHVSRQVLELOLW\�WR�WKH�FOLHQW�DQG�RWKHUV�LQ�UHVSHFW�RI
DQ\�PDWWHUV�RXWVLGH�WKH�VFRSH�RI�WKH�DERYH�

7KLV�UHSRUW�LV�FRQILGHQWLDO�WR�WKH�FOLHQW�DQG�ZH�DFFHSW�QR�UHVSRQVLELOLW\
RI�ZKDWVRHYHU�QDWXUH�WR�WKLUG�SDUWLHV�WR�ZKRP�WKLV�UHSRUW��RU�DQ\�SDUW
WKHUHRI��LV�PDGH�NQRZQ��$Q\�VXFK�SDUW\�UHOLHV�RQ�WKH�UHSRUW�DW�WKHLU
RZQ�ULVN�

,Q�OLQH�ZLWK�RXU�FRPSDQ\�HQYLURQPHQWDO�SROLF\�ZH�SXUFKDVH�SDSHU�IRU
RXU�GRFXPHQWV�RQO\�IURP�,62�������FHUWLILHG�RU�(0$6�YHULILHG
PDQXIDFWXUHUV���7KLV�LQFOXGHV�SDSHU�ZLWK�WKH�1RUGLF�(QYLURQPHQWDO
/DEHO�
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,Q������WKH�(XURSHDQ�&RPPLVVLRQ��LQ�FROODERUDWLRQ�ZLWK�ILYH�0HPEHU�6WDWHV
�$XVWULD��)UDQFH��,WDO\��6ZHGHQ�DQG�WKH�8QLWHG�.LQJGRP���HPEDUNHG�RQ�D
SURJUDPPH�WR�GHYHORS�DQG�WHVW�6WUDWHJLF�(QYLURQPHQWDO�$VVHVVPHQW�RI
WUDQVSRUW�FRUULGRUV��)LYH�FRUULGRUV�ZHUH�VHOHFWHG�RXW�RI�WKH�ZLGHU�7UDQV�
(XURSHDQ�7UDQVSRUW�1HWZRUN��RQFH�IRU�HDFK�SDUWLFLSDWLQJ�FRXQWU\��(DFK
0HPEHU�6WDWH�WKHQ�VHW�RXW�WR�

• DVVLVW�WKH�GHYHORSPHQW�RI�PHWKRGRORJLHV�WR�DVVHVV�WKH�HQYLURQPHQWDO
LPSDFWV�RI�ODUJH�VFDOH�SODQV��SURJUDPPHV�DQG�RU�SROLF\�PHDVXUHV�LQ�WKH
WUDQVSRUW�VHFWRU�

• VKRZ�WKDW�6($�LV�IHDVLEOH�DQG�WKDW�LW�LV�D�YDOXDEOH�WRRO�IRU�GHFLVLRQ�PDNLQJ�
• HQVXUH�FRQVLGHUDWLRQ�RI�VXVWDLQDELOLW\�LQ�WUDQVSRUW�SODQQLQJ�DQG

GHYHORSPHQW��DQG
• DVVLVW�LQ�GHFLGLQJ�WKH�FKRLFH�EHWZHHQ�DOWHUQDWLYHV�WR�VROYH�WUDQVSRUW

SUREOHPV�LQ�D�FRUULGRU�

7KH�VWXGLHV�ZHUH�VXFFHVVIXOO\�FRPSOHWHG�LQ������DQG�DUH�D�PDMRU�FRQWULEXWLRQ
WR�WKH�DGYDQFHPHQW�RI�6($�WKHRU\�DQG�SUDFWLFH��7KHLU�FRQFUHWH�H[DPSOH�ZLOO
KHOS�WR�GHP\VWLI\�RQFH�DQG�IRU�DOO�VRPH�RI�WKH�FRQFHUQV�EHKLQG�6($·V
IHDVLELOLW\�

7KLV�UHSRUW�ZDV�FRPPLVVLRQHG�IURP�(QYLURQPHQWDO�5HVRXUFHV�0DQDJHPHQW
�(50��ZLWK�WKH�DLP�RI�UHYLHZLQJ�WKH�ILYH�SLORW�6($V�DQG�GUDZLQJ�RXW�WKH
PRVW�UHOHYDQW�DVSHFWV�RI�JRRG�SUDFWLFH���7KH�'LUHFWRUDWH�*HQHUDO�(QYLURQPHQW
RI�WKH�(XURSHDQ�&RPPLVVLRQ�SUHVHQWV�WKLV�UHSRUW�DV�D�FRQWULEXWLRQ�WR�WKH�6($
GHEDWH�LQ�WKH�FRQWH[W�RI�WUDQVSRUW��DQG�WR�WKH�ZLGHU�GLVFXVVLRQV�RQ
HQYLURQPHQWDO�LQWHJUDWLRQ�ZKLFK�KDYH�EHHQ�D�SULRULW\�VLQFH�WKH�&DUGLII
3URFHVV�ZDV�VHW�XS�E\�WKH�(XURSHDQ�&RXQFLO�RI�0LQLVWHUV��

(50�FDUULHG�RXW�WKH�VWXG\�XVLQJ�WKH�IROORZLQJ�DSSURDFK�

• $Q�LQLWLDO�UHYLHZ�RI�WKH�FRUULGRU�VWXG\·V�ILQDO�UHSRUWV�

• $�VHULHV�RI�LQWHUYLHZV�ZLWK�VHOHFWHG�UHSUHVHQWDWLYHV�RI�WKH�WHDPV�LQYROYHG
LQ�HDFK�FRUULGRU�VWXG\�

• 7KH�FLUFXODWLRQ�RI�D�GUDIW�WR�UHSUHVHQWDWLYHV�RI�WKH�&RPPLVVLRQ�VHUYLFHV�LQ
WKH�7UDQVSRUW�DQG�(QYLURQPHQW�'*V��DQG�WR�WKH�LQGLYLGXDOV�LQWHUYLHZHG
�0DUFK�$SULO�������

• 7KH�SURGXFWLRQ�RI�WKLV�ILQDO�UHSRUW��ZKLFK�WDNHV�LQWR�FRQVLGHUDWLRQ�WKH
FRPPHQWV�DQG�VXJJHVWLRQV�PDGH�RQ�HDUOLHU�GUDIWV�

7KLV�UHSRUW�RZHV�PXFK�WR�WKH�WLPH�DQG�VXSSRUW�RI�DOO�LQWHUYLHZHHV�ZKR�KDYH
SURYLGHG�LQVLJKW�LQWR�WKH�ZRUN�WKH\�KDYH�FDUULHG�RXW���:H�ZRXOG�OLNH�WR�WKDQN



LQ�SDUWLFXODU��$QGUHDV�.lIHU�RI�7UDILFR��$XVWULD��%UXFH�'DYLGVRQ�RI�(QYLURQPHQWDO
5HVRXUFHV�0DQDJHPHQW��8QLWHG�.LQJGRP��&DUOR�%HQHGHWWR�DQG�0DULD�5RVDULD�'H
%ODVLLV�RI�WKH�8QLYHUVLWj�GHJOL�VWXGL�´5RPD��µ��,WDO\��(UQVW�/XQJ�RI�WKH
%XQGHVPLQLVWHULXP�I�U�:LVVHQFKDIW�XQG�9HUNHKU��$XVWULD��,QJD�0DM�(ULNVVRQ�RI�WKH
6ZHGLVK�1DWLRQDO�5RDG�$GPLQLVWUDWLRQ��6ZHGHQ��-HDQ�0DULH�%UDXQ�RI�,1*e523�
)UDQFH��DQG�3LHUUH�6NULDELQH�RI�WKH�6HUYLFH�G·eWXGHV�7HFKQLTXHV�GHV�5RXWHV�HW
$XWRURXWHV��)UDQFH�

���� 7+(�&255,'256�$1'�7+(,5�$66(660(176

7KH�ILYH�VWXGLHV�ORRNHG�DW�WKH�IROORZLQJ�WUDQVSRUW�FRUULGRUV�

• WKH�*RWKHQEXUJ�-|QN|SLQJ�7UDQVSRUW�&RUULGRU��6ZHGHQ��
• WKH�7UDQV�3HQQLQH�&RUULGRU��8QLWHG�.LQJGRP��
• D�VHFWLRQ�RI�WKH�'DQXEH�&RUULGRU��$XVWULD�DQG�QHLJKERXULQJ�UHJLRQV��
• WKH�URDG�&RUULGRU�EHWZHHQ�SRUW�RI�5DYHQQD�DQG�9HQLFH��,WDO\���DQG
• WKH�&RUULGRU�1RUG�EHWZHHQ�3DULV�DQG�%UXVVHOV��)UDQFH�%HOJLXP��

7KH�VXUIDFH�DUHD�FRYHUHG�UDQJHG�IURP������WR�������NP���WZR�RI�WKH�FRUULGRUV
ZHUH�LQWHUQDWLRQDO��DQG�WKH�FRVW�RI�WKH�VWXGLHV�YDULHG�IURP�(XURV��������WR
�������

'HVSLWH�VHWWLQJ�RXW�ZLWK�D�FRPPRQ�VHW�RI�REMHFWLYHV��HDFK�DVVHVVPHQW�KDV�EHHQ
GHYHORSHG�LQ�VLJQLILFDQWO\�GLIIHUHQW�ZD\V��UHIOHFWLQJ�WKH�YDULHW\�RI�SODQQLQJ
V\VWHPV�DQG�DSSUDLVDO�FXOWXUHV�LQ�WKH�0HPEHU�6WDWHV�LQYROYHG��7KLV�FRQILUPV
WKDW�6($�DSSOLHG�WR�WKHRUHWLFDOO\�VLPLODU�LVVXHV��QDPHO\��WUDQVSRUW�FRUULGRUV�
FDQ�DFWXDOO\�UHVXOW�LQ�UDGLFDOO\�GLIIHUHQW�DSSURDFKHV�DQG�PHWKRGV��GHSHQGLQJ
RQ�WKH�FRQWH[W�LQ�ZKLFK�LW�RSHUDWHV�

8OWLPDWHO\��WKH�HIIHFWLYHQHVV�RI�6($�PHWKRGV�ZLOO�GHSHQG�RQ�WKH
LGHQWLILFDWLRQ�RI�WKH�SODQQLQJ�VWDJHV�ZKLFK�DUH�PRVW�OLNHO\�WR�UHVSRQG�WR�DQ
DVVHVVPHQW�DQG�ZKLFK�SURYLGH�WKH�VWURQJHVW�OHYHU�WR�LQIOXHQFH�GHFLVLRQ�
PDNLQJ��,QHYLWDEO\��WKLV�ZLOO�YDU\�VLJQLILFDQWO\�IURP�FRXQWU\�WR�FRXQWU\��%XW
WKH�VWXGLHV�DOVR�VKRZHG�YDULDWLRQ�LQ�WKH�W\SH�RI�TXHVWLRQV�ZKLFK�HDFK�VWXG\
KDG�H[SOLFLWO\�VHW�RXW�WR�DGGUHVV��)RU�H[DPSOH��WKH�TXHVWLRQ�´ZKLFK�RSWLRQ�ZLOO
PHHW�WKH�HQYLURQPHQWDO�REMHFWLYHV"µ�DLPV�WR�SURYLGH�D�GLUHFW�OLQN�EHWZHHQ�D
SUHGLFWHG��TXDQWLILHG�RU�TXDOLILHG��HIIHFW�DQG�D�EURDG�SROLF\�REMHFWLYH�IRU�WKH
FRUULGRU���4XLWH�D�GLIIHUHQW�IRFXV��DQG�OHYHO�RI�GHWDLO��LV�LPSOLHG�E\�WKH
TXHVWLRQ�´ZKDW�LV�WKH�EHVW�URXWH�IRU�HDFK�RSWLRQ"µ��ZKHUH�WKH�GHFLVLRQ�WR�EH�WDNHQ
LV�QRW�D�FKRLFH�EHWZHHQ�EURDG�VWUDWHJLF�DOWHUQDWLYHV�DQG�VFHQDULRV��EXW�RQH�RI
VSDWLDO�ORFDWLRQ�

���� /(66216�/($51('�$1'�:$<6�)25:$5'

2Q�6($�DQG�LWV�REMHFWLYHV

7KH�REMHFWLYHV�DQG�VFRSH�RI�D�FRUULGRU�6($�ZLOO�UHIOHFW�DYDLODEOH�UHVRXUFHV��WKH
FRXQWU\·V�H[LVWLQJ�WUDQVSRUW�V\VWHP��LWV�FKDUDFWHULVWLFV�DQG�SUREOHPV���DQG�WKH
SODQQLQJ�V\VWHP�DQG�DVVHVVPHQW�FXOWXUH��HVSHFLDOO\�LQ�WHUPV�RI�



• WKH�OHYHO�RI�VWUDWHJLF�FKRLFHV�WR�EH�FRQVLGHUHG��H�J��VROYLQJ�WKH�FRUULGRU·V
WUDQVSRUW�SUREOHPV�WKURXJK�PXOWLPRGDO�DQG�GHPDQG�PDQDJHPHQW
PHDVXUHV��RU�VHHNLQJ�WR�DFFRPPRGDWH�WUDIILF�WKURXJK�QHZ�LQIUDVWUXFWXUH
DYRLGLQJ�VHQVLWLYH�DUHDV��

• WKH�OLQN�EHWZHHQ�WKH�HQYLURQPHQWDO�FRPSRQHQW�RI�WKH�FRUULGRU�DVVHVVPHQW
DQG�WKH�VRFLR�HFRQRPLF�DQG�WHFKQLFDO�HYDOXDWLRQV��DQG

• WKH�W\SH�DQG�WLPLQJ�RI�SXEOLF�SDUWLFLSDWLRQ�DQG�FRQVXOWDWLRQ�WR�EH�FDUULHG
RXW�



2Q�FRQVXOWDWLRQ�DQG�SXEOLF�SDUWLFLSDWLRQ

7KH�SLORW�VWXGLHV�IRXQG�WKDW�LQIRUPDWLRQ�VKDULQJ��FRQVXOWDWLRQ��DQG
SDUWLFLSDWLRQ�DUH�DOO�HVVHQWLDO�SDUWV�RI�WKH�6($�SURFHVV�DQG�KDYH�WKH�JUHDWHVW
SRVLWLYH�LPSDFW�LI�LQLWLDWHG�DW�WKH�HDUOLHVW�VWDJHV��7KLV�DOVR�KHOSV�VWDNHKROGHUV
WR�IDPLOLDULVH�WKHPVHOYHV�ZLWK�WKLV�UHODWLYHO\�QHZ�PHWKRG�DQG�WKXV�LQFUHDVHV
WKHLU�DELOLW\�WR�FRQWULEXWH�WR�WKH�GHEDWH��7KH�LQYROYHPHQW�RI�D�EURDG�UDQJH�RI
LQWHUHVW�LQ�WKH�SURFHVV�ZLOO�DOVR�EULQJ�EHQHILWV�VXFK�DV�EX\�LQ�DQG�FUHGLELOLW\
IRU�WKH�UHVXOWV�RI�WKH�6($��,W�ZLOO�DOVR�ZLGHQ�WKH�UDQJH�RI�LVVXHV�DQG�WKH
SHUVSHFWLYH�IURP�ZKLFK�D�WUDQVSRUW�SODQ�LV�EHLQJ�DVVHVVHG�

7KH�H[SHULHQFH��DOEHLW�OLPLWHG��IURP�WKH�VWXGLHV�GRHV�QRW�DSSHDU�WR�VXSSRUW�WKH
FODVVLF�FRQFHUQV�LQ�UHODWLRQ�WR�WKH�IHDVLELOLW\�RI�FRQVXOWDWLRQ�DW�WKH�¶6($�OHYHO·�
7KH�DVVXPSWLRQ�WKDW�WKLV�PD\�EH�DOPRVW�LPSRVVLEOH�JLYHQ�WKH�VFDOH�RI�WKH
LVVXH�DQG�RU�WKH�VL]H�RI�WKH�SRSXODWLRQ�SRWHQWLDOO\�LQYROYHG��DQG�WKH�IHDU�WKDW
WKLV�ZLOO�EH�WRR�H[SHQVLYH�DQG�WLPH�FRQVXPLQJ��FRXOG�DOO�EH�DGGUHVVHG�²�VR
ORQJ�DV�WKHUH�LV�WKH�SROLWLFDO�ZLOO�WR�GR�VR�

2Q�VFRSLQJ�DV�D�FULWLFDO�VWDJH�LQ�6($

7KH�VFRSLQJ�VWDJH�LV�SHUKDSV�WKH�PRVW�FULWLFDO�VWDJH�LQ�6($��,Q�SDUWLFXODU��WKH
VWXGLHV�IRXQG�LW�SURYLGHV�DQ�LPSRUWDQW�RSSRUWXQLW\�WR�LQIRUP�DQG�LQYROYH
VWDNHKROGHUV�LQ�GLVFXVVLRQV�RQ�REMHFWLYHV��LQGLFDWRUV��LQLWLDO�LGHDV�RQ
DOWHUQDWLYHV��DQG�GDWD�DYDLODELOLW\��6FRSLQJ�QHFHVVDULO\�PHDQV�IRFXVLQJ�RQ
ZKDW�LV�QHFHVVDU\�DQG�VXIILFLHQW�IRU�WKH�W\SH�RI�GHFLVLRQ�WKDW�QHHGV�WDNLQJ���,W
LV�DQ�HIIRUW�RI�ILQH�EDODQFH�ZKRVH�VXFFHVV�GLFWDWHV�WKH�HIIHFWLYHQHVV�RI�WKH�6($
SURFHVV�LQ�DFKLHYLQJ�LWV�PDLQ�JRDOV�

2Q�LGHQWLI\LQJ�DOWHUQDWLYHV

7KLV�VWDJH�ZDV�MXGJHG�E\�WKH�YDULRXV�H[SHUWV�WR�EH�6($·V�JUHDWHVW�DQG�PRVW
FRQVWUXFWLYH�FRQWULEXWLRQ�WR�VXVWDLQDELOLW\�DQG�HQYLURQPHQWDO�SURWHFWLRQ���1RW
VXUSULVLQJO\��LW�ZDV�IRXQG�WR�EH�WKH�PRVW�G\QDPLF�DQG�LQWHQVLYH�SKDVH�RI�WKH
DVVHVVPHQW�SURFHVV��SDUWLFXODUO\�IRU�WKRVH�VWXGLHV�ZKLFK�ORRNHG�DW
LQIUDVWUXFWXUH�DQG�SROLF\�W\SH�DOWHUQDWLYHV��DQG�ZKLFK�LQYROYHG�VRPH�GHJUHH
RI�FRQVXOWDWLRQ�

2Q�DVVHVVLQJ�SRWHQWLDO�LPSDFWV

(DFK�VWXG\�GHYHORSHG�PHWKRGV�DLPHG�DW�VXEVWDQWLDOO\�GLIIHUHQW�W\SHV�RI
FRUULGRUV��SODQQLQJ�VWDJHV�DQG�OHYHOV�RI�GHFLVLRQ�PDNLQJ���7KXV��WKH
DSSURDFKHV�WR�DVVHVVLQJ�LPSDFWV�DUH�QRW�GLUHFWO\�FRPSDUDEOH��DQG�WKH\�SUHVHQW
ERWK�VLPLODULWLHV�DQG�GLIIHUHQFHV��ZKLFK�DUH�ZRUWK�KLJKOLJKWLQJ�

$OO�6($V�UHIHUUHG�WR�HQYLURQPHQWDO�DQG�VXVWDLQDELOLW\�REMHFWLYHV��VKRZLQJ
WKDW�WKHVH�FDQ�EH�KHOSIXO�WR�ERWK�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�PHWKRGV�
,QGLFDWRUV�DQG�FRQVWUDLQW�PDSSLQJ�ZHUH�XVHG�LQ�YHU\�GLIIHUHQW�ZD\V�E\�HDFK
DVVHVVPHQW�WHDP��KRZHYHU��D�OLPLWHG�DQG�WLJKWO\�IRFXVHG�QXPEHU�RI�LQGLFDWRUV
VHHPHG�WR�SURYLGH�WKH�EHVW�EDODQFH�EHWZHHQ�DQDO\WLFDO�DVVHVVPHQW�DQG�FODULW\
LQ�WKH�RYHUDOO�HYDOXDWLRQ�DQG�LQWHUSUHWDWLRQ�RI�UHVXOWV��7KH�UHFRXUVH�WR��
VRPHWLPHV�FRPSOH[��DVVXPSWLRQV�ZDV�FRQVLGHUHG�LQHYLWDEOH��DV�ZDV�WKH�QHHG
IRU�WUDQVSDUHQF\�LQ�WKHLU�IRUPXODWLRQ�



7KH�XVH�RI�*HRJUDSKLFDO�,QIRUPDWLRQ�6\VWHPV��*,6��DQG�PRGHOOLQJ�²
LQFOXGLQJ�ODQG�XVH�PRGHOV����SOD\HG�D�FULWLFDO�UROH�LQ�VRPH�VWXGLHV�DQG�D�UDWKHU
VHFRQGDU\�UROH�LQ�RWKHUV��,WV�PDQ\�DGYDQWDJHV�DUH�GHVFULEHG�LQ�6HFWLRQV�����DQG
�����KRZHYHU��LW�LV�HTXDOO\�LPSRUWDQW�WR�QRWH�WKDW�*,6��DQG�PRGHOOLQJ�DUH�QRW
DOZD\V�HVVHQWLDO�LQ�RUGHU�WR�SURYLGH�DGHTXDWH�DQG�VXIILFLHQW�LQIRUPDWLRQ�IRU
GHFLVLRQ�PDNHUV��0XFK�ZLOO�GHSHQG�RQ�WKH�OHYHO�DQG�W\SH�RI�SODQ�EHLQJ
DVVHVVHG�

2Q�WKH�OLQNDJH�WR�RWKHU�DVVHVVPHQWV

2YHUDOO��LW�ZDV�IHOW�WKDW�FRQVLGHUDWLRQ�RI�WKH�HFRQRPLF�LPSOLFDWLRQV�RI�GLIIHUHQW
DOWHUQDWLYHV�ZDV�QHFHVVDU\�DQG�KHOSIXO�LQ�SURYLGLQJ�D�EDODQFHG�SLFWXUH�ZKHQ
SUHVHQWLQJ�UHVXOWV��0HWKRGV�IRU�LQFOXVLRQ�RI�&%$�W\SH�DQDO\VHV��FRVW�EHQHILW
DQDO\VHV��YDULHG�JUHDWO\��DOVR�UHIOHFWLQJ�FXOWXUDO�DSSURDFKHV�WR�SODQQLQJ�DQG
ORQJ�HVWDEOLVKHG�HYDOXDWLRQ�SURFHVVHV��)RU�H[DPSOH��QRW�DOO�DSSURDFKHV�OHG�WR
PRQHWDU\�HYDOXDWLRQ�RI�LPSDFWV�

2Q�UHSRUWLQJ

6($V�EDVHG�RQ�DQ�REMHFWLYHV�OHG�DSSURDFK�ZLOO�WHQG�WR�SUHVHQW�UHVXOWV�LQ
FRQQHFWLRQ�WR�WKHVH�REMHFWLYHV���7KLV�PDNHV�UHVXOWV�HDVLO\�XQGHUVWDQGDEOH�DQG
KHOSV�WKH�UHDGHU�DQG�GHFLVLRQ�PDNHU�WR�REWDLQ�DQ�LPPHGLDWH�XQGHUVWDQGLQJ�RI
WKHLU�ZLGHU�VLJQLILFDQFH��HVSHFLDOO\�LI�SUHVHQWHG�DV�VLPSOH�TXHVWLRQV��7KH�XVH
RI�PDSV�ZDV�JHQHUDOO\�FRQVLGHUHG�DQ�HIIHFWLYH�ZD\�RI�FRQYH\LQJ�UHVXOWV�ZLWK
LPSRUWDQW�VSDWLDO�LPSOLFDWLRQV��EXW�LW�ZDV�IHOW�WKDW�LW�VKRXOG�EH�NHSW�WR�D
PLQLPXP�

���� 21�7+(�)8785(�2)�&255,'25�6($6�$1'�08/7,02'$/,7<

7KH�PHWKRGV�SURSRVHG��DQG�WKHLU�DSSOLFDWLRQ�WR�GHPRQVWUDWLRQ�VWXGLHV��VKRZ
WKDW�6($�RI�PXOWLPRGDO�FRUULGRUV�LV�QRW�RQO\�PHWKRGRORJLFDOO\�IHDVLEOH��EXW
DOVR�WKDW�LW�FDQ�EH�GHVLJQHG�WR�ILW�ZLWKLQ�WKH�QDWLRQDO�SODQQLQJ�SURFHVV�DQG
DSSUDLVDO�FXOWXUH��7KLV�H[SHULHQFH�VXSSRUWV�WKH�DUJXPHQWV�IRU�D�IOH[LEOH
DSSURDFK�WR�6($��ZKLFK�DLPV�WR�VKDSH�DQG�EOHQG�WKH�DVVHVVPHQW�SURFHVV�LQ
KDUPRQ\�ZLWK�WKH�H[LVWLQJ�SODQQLQJ�DQG�DVVHVVPHQW�V\VWHPV�

'LIILFXOWLHV�VXFK�DV�GDWD�DYDLODELOLW\�DQG�WUDQVSRUW�GHPDQG�IRUHFDVWLQJ�UHPDLQ
SUHVHQW�LQ�PDQ\�RI�WKH�VWXGLHV���+RZHYHU��UDWKHU�WKDQ�VLJQDOOLQJ�D�QHHG�WR
SRVWSRQH�WKH�DSSOLFDWLRQ�RI�6($��WKHVH�REVWDFOHV�FDOO�IRU�IXUWKHU�SUDFWLFH�LQ
6($��VLQFH�WKLV�HQDEOHV�VROXWLRQV�WR�EH�VRXJKW�WKURXJK�WKH�FRQVWDQW�UHILQHPHQW
RI�PHWKRGV��E\�FROODERUDWLRQ�DQG�LQYHVWPHQW�DW�QDWLRQDO�DQG�LQWHUQDWLRQDO
OHYHOV��HVSHFLDOO\�LQ�WKH�FRQWH[W�RI�WUDQVERXQGDU\�FRUULGRUV��

6($�FDQ�PDNH�D�SRVLWLYH�FRQWULEXWLRQ�WRZDUGV�VWUHQJWKHQLQJ�D�FXOWXUH�RI
PXOWLPRGDOLW\�DV�ZHOO�DV�RSWLPLVLQJ�WKH�FRPELQDWLRQ�RI�LQIUDVWUXFWXUH�DQG
QRQ�LQIUDVWUXFWXUH�VROXWLRQV��&RQVLGHUDWLRQ�RI�WZR�RU�PRUH�PRGHV�RI
WUDQVSRUW�GRHV�QRW�QHFHVVDULO\�OHDG�WR�D�FKRLFH�EHWZHHQ�PRGHV��DQ�HLWKHU�RU
VFHQDULR����4XLWH�WKH�FRQWUDU\��(VSHFLDOO\�LQ�WKRVH�FDVHV�ZKHUH�PRUH�WKDQ�RQH
W\SH�RI�LQIUDVWUXFWXUH�DOUHDG\�H[LVWV��VXFK�DVVHVVPHQW�LV�OLNHO\�WR�UHVXOW�LQ



UHFRPPHQGDWLRQV�IRU�WKH�LPSURYHPHQW�RI�VHYHUDO�PRGHV��+RZHYHU��WUDQVSRUW
DGPLQLVWUDWLRQV�DW�QDWLRQDO�OHYHO�ZLOO�KDYH�WR�VXSSRUW�DQG�SURYLGH�WKH�OHJDO
DQG�DGPLQLVWUDWLYH�PHDQV�WR�FDUU\�RXW�WUDQVSRUW�FRUULGRU�6($V��DOVR�FODULI\LQJ
WKH�UROH�RI�UHJLRQDO�DQG�ORFDO�DGPLQLVWUDWLRQV�



7KHUHIRUH��WKH�ZD\�IRUZDUG��ERWK�IRU�6($�LQ�JHQHUDO�DQG�IRU�6($�RI�7(1�
UHODWHG�LQLWLDWLYHV�LQ�SDUWLFXODU��ZLOO�UHTXLUH�

• WKH�VWUHQJWKHQLQJ�RI�SROLWLFDO�VXSSRUW�IRU�6($�

• WKH�FUHDWLRQ�RI�OHJDO�DQG�DGPLQLVWUDWLYH�FRQGLWLRQV�ZKLFK�HQDEOH�WKH
HIIHFWLYH�DSSOLFDWLRQ�RI�6($�WR�VWUDWHJLF�WUDQVSRUW�LQLWLDWLYHV�

• IXUWKHU�HIIRUW��E\�WKH�(8�LQVWLWXWLRQV�DQG�WKH�0HPEHU�6WDWHV��WR�DGGUHVV�WKH
SUREOHPV�RI�LQWHUQDWLRQDO�GDWD��LQFOXGLQJ�²�ZKHUH�LW�H[LVWV���WKH�WHUPV�IRU
LWV�DFFHVVLELOLW\�

• D�FRQWLQXLQJ�HIIRUW�WR�H[FKDQJH�DQG�FRPSDUH�H[SHULHQFHV�WKURXJKRXW
GLIIHUHQW�FRXQWULHV��GLVVHPLQDWLQJ�JRRG�SUDFWLFH��EXW�DOVR�GLVFXVVLQJ�WKH
SUREOHPV�HQFRXQWHUHG�DQG�SRVVLEOH�VROXWLRQV�

• HPSKDVLV�RQ�WKH�QHHG�IRU�HDFK�FRXQWU\�WR�XQGHUVWDQG�WKH�UROH�RI�6($�²DQG
WKHUHIRUH�LWV�VFRSH�DQG�VWUXFWXUH���LQ�WKH�FRQWH[W�RI�WKHLU�SODQQLQJ�DQG
DVVHVVPHQW�FXOWXUHV��SD\LQJ�SDUWLFXODU�DWWHQWLRQ�WR�WKH�QHHG�WR�LQWHJUDWH
6($�LQ�WKH�RYHUDOO�¶HYDOXDWLRQ�HIIRUW·�ZKLFK�OLHV�EHKLQG�DQ\�SROLF\�RU
SODQQLQJ�SURFHVV�
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7KH�7UDQV�(XURSHDQ�7UDQVSRUW�1HWZRUN�DQG�6($

7KH�7UDQV�(XURSHDQ�7UDQVSRUW�1HWZRUN��7(1��LV�D�NH\�SDUW�RI�WKH�(XURSHDQ
8QLRQ��(8��SROLF\�RQ�7(1V�ZKLFK�DLPV�WR�SURYLGH�WKH�SK\VLFDO�EDVLV�WR
DFKLHYH�DQ�LQWHJUDWHG�(XURSH�

7KH�7(1�*XLGHOLQHV����DGRSWHG�LQ�-XO\�������LQFOXGH�D�JHQHUDO�FRQVLGHUDWLRQ
IRU�WKH�HQYLURQPHQWDO�LPSOLFDWLRQV�RI�WKH�SROLF\��7KH\�UHIHU�WR�WKH�QHHG�WR�KHOS
´DFKLHYH�WKH�&RPPXQLW\·V�REMHFWLYHV��SDUWLFXODUO\�LQ�UHJDUG�WR�WKH�HQYLURQPHQWµ
�$UWLFOH�����WR�´LQWHJUDWLRQ�RI�HQYLURQPHQWDO�FRQFHUQV�LQWR�WKH�GHVLJQ�DQG
GHYHORSPHQW�RI�WKH�QHWZRUNµ��$UWLFOH�����7KLV�LV�RQH�RI�WKH�SULRULWLHV�ZKLFK
FRQWULEXWH�WR�D�SURMHFW�EHLQJ�FRQVLGHUHG�RI�FRPPRQ�LQWHUHVW��$UWLFOH�����7KH
*XLGHOLQHV�WKHQ�FDOO�XSRQ�WKH�&RPPLVVLRQ�WR�GHYHORS�´PHWKRGV�RI�DQDO\VLV�IRU
VWUDWHJLFDOO\�HYDOXDWLQJ�WKH�HQYLURQPHQWDO�LPSDFW�RI�WKH�ZKROH�QHWZRUNµ�DQG�IRU
´FRUULGRU�DQDO\VLV�FRYHULQJ�DOO�UHOHYDQW�WUDQVSRUW�PRGHVµ��$UWLFOH�������

,Q�UHVSRQVH�WR�$UWLFOH����WKH�&RPPLVVLRQ��'LUHFWRUDWH�*HQHUDOV�IRU�7UDQVSRUW
DQG�(QHUJ\��DQG�IRU�(QYLURQPHQW��(XURVWDW�DQG�WKH�(XURSHDQ�(QYLURQPHQW
$JHQF\��KDV�HQJDJHG�LQ�D�ZRUN�SURJUDPPH�WKDW�KDV�SURGXFHG�VRPH
LPSRUWDQW�DQG�HQFRXUDJLQJ�UHVXOWV�RQ�6($�IRU�WKH�WUDQVSRUW�VHFWRU���7KH�ZRUN
SURJUDPPH�LQYROYHG�

• 3URGXFLQJ�D�PDQXDO�RI�6($�PHWKRGRORJ\�IRU�WKH�WUDQVSRUW�VHFWRU�

• &DUU\LQJ�RXW�D�SLORW�6($�RI�WKH�RYHUDOO�7(1�

• 3URPRWLQJ�SLORW�DVVHVVPHQWV�RI�7(1�FRUULGRUV�E\�LQGLYLGXDO�0HPEHU
6WDWHV involving, where possible, multimodal options�

7KLV�UHSRUW�UHYLHZV�WKH�ILYH�SLORW�6($V�RI�7(1�FRUULGRUV�ZKLFK�ZHUH�LQLWLDWHG
DV�SDUW�RI�WKH�DERYH�ZRUN�SURJUDPPH�DQG�KLJKOLJKWV�WKH�OHVVRQV�OHDUQHG�IURP
WKH�0HPEHU�6WDWHV·�H[SHULHQFH���7KH�(XURSHDQ�&RPPLVVLRQ��'LUHFWRUDWH
*HQHUDO�(QYLURQPHQW��SUHVHQWV�WKLV�UHSRUW�DV�D�FRQWULEXWLRQ�WR�WKH�6($�GHEDWH
LQ�WKH�FRQWH[W�RI�WUDQVSRUW��DQG�WR�WKH�ZLGHU�GLVFXVVLRQV�RQ�HQYLURQPHQWDO
LQWHJUDWLRQ�ZKLFK�KDYH�EHHQ�D�SULRULW\�GXULQJ�UHFHQW�PHHWLQJV�RI�WKH
(XURSHDQ�&RXQFLO�RI�0LQLVWHUV�����

6LJQHG«�

����'HFLVLRQ�RI�WKH�(XURSHDQ�3DUOLDPHQW�DQG�WKH�&RXQFLO�RQ�&RPPXQLW\�JXLGHOLQHV�IRU�WKH�GHYHORSPHQW�RI�WKH�WUDQV�

(XURSHDQ�WUDQVSRUW�QHWZRUN����������(&���

�����6HH�LQ�SDUWLFXODU�WKH�(XURSHDQ�&RXQFLOV�RI�9LHQQD��'HFHPEHU�������DQG�RI�&RORJQH��-XQH�������



�� ,1752'8&7,21�72�7+,6�5(3257

6HFWLRQ�&RQWHQWV

��� 7+(�$,0�2)�7+,6�5(3257

��� 0(7+2'�$1'�6758&785(�2)�7+,6�5(3257

��� %$&.*5281'���5(&(17�'(9(/230(176�,1�6($
����� 6($�DV�D�WRRO�IRU�LQWHJUDWLRQ
����� 6($�LQ�WKH�(XURSHDQ�8QLRQ
����� &KDUDFWHULVWLFV�DQG�EDVLF�UHTXLUHPHQWV�RI�6($
����� .H\�VWDJHV�RI�WKH�DVVHVVPHQW�SURFHVV

���� 7+(�$,0�2)�7+,6�5(3257

,Q������WKH�(XURSHDQ�&RPPLVVLRQ�MRLQHG�IRUFHV�ZLWK�ILYH�0HPEHU�6WDWHV�LQ
SURPRWLQJ�DQG�SURYLGLQJ�ILQDQFLDO�FRQWULEXWLRQ�WRZDUGV�DQ�6($�RI�WKH
IROORZLQJ�WUDQVSRUW�FRUULGRUV��VHH�DOVR�)LJXUH������

• WKH�*RWKHQEXUJ�-|QN|SLQJ�7UDQVSRUW�&RUULGRU��6ZHGHQ��
• WKH�7UDQV�3HQQLQH�&RUULGRU��8QLWHG�.LQJGRP��
• D�VHFWLRQ�RI�WKH�'DQXEH�&RUULGRU��$XVWULD�DQG�VRPH�QHLJKERXULQJ�UHJLRQV��
• WKH�URDG�&RUULGRU�EHWZHHQ�SRUW�RI�5DYHQQD�DQG�9HQLFH��,WDO\���DQG
• WKH�&RUULGRU�1RUG�EHWZHHQ�3DULV�DQG�%UXVVHOV��)UDQFH�%HOJLXP��

7KH�DLP�RI�WKLV�UHSRUW�LV�WR�UHYLHZ�WKH�ILYH�FRUULGRU�VWXGLHV�WR�

• SUHVHQW�DQ�RYHUYLHZ�RI�OHVVRQV�OHDUQHG�LQ�WKH�GHYHORSPHQW�DQG�DSSOLFDWLRQ
RI�PHWKRGV�IRU�6($�DW�WUDQVSRUW�FRUULGRU�OHYHOV�

• IRFXV�RQ�NH\�DVSHFWV�RI�WKH�GLIIHUHQW�PHWKRGV�ZKLFK�UHSUHVHQW�JRRG
SUDFWLFH�DQG�LQQRYDWLYH�DSSURDFKHV�WKDW�FDQ�EH�DSSOLHG�LQ�RWKHU�0HPEHU
6WDWHV�

• PDNH�UHFRPPHQGDWLRQV�IRU�WKH�IXWXUH�DSSOLFDWLRQ�RI�6($�WR�WKH�7(1�

7KLV�UHSRUW��DQG�WKH�RULJLQDO�VWXGLHV�RQ�ZKLFK�LW�LV�EDVHG��DUH�DLPHG�DW�D�ZLGH
DXGLHQFH�DQG��LQ�SDUWLFXODU�WR�WKH�(XURSHDQ�DQG�0HPEHU�6WDWH�JRYHUQPHQWV�
WUDQVSRUW�SODQQLQJ�DXWKRULWLHV�DQG�FRQVXOWDQFLHV�ZKR�ZLOO�EH�ORRNLQJ�DW�WKH
H[SHULHQFH�JDLQHG�IURP�WKLV�H[HUFLVH�IRU�IXWXUH�DSSOLFDWLRQ�RI�6($�WR�WUDQVSRUW
SODQQLQJ�

���� 0(7+2'�$1'�6758&785(�2)�7+,6�5(3257

7KH�VWXG\�ZDV�FDUULHG�RXW�XVLQJ�WKH�IROORZLQJ�DSSURDFKHV�

• $Q�LQLWLDO�UHYLHZ�RI�WKH�FRUULGRU�VWXG\·V�ILQDO�UHSRUWV�



• $�VHULHV�RI�LQWHUYLHZV�ZLWK�VHOHFWHG�UHSUHVHQWDWLYHV�RI�WKH�WHDPV�LQYROYHG
LQ�HDFK�FRUULGRU�VWXG\�

• 7KH�FLUFXODWLRQ�RI�D�GUDIW�WR�UHSUHVHQWDWLYHV�RI�WKH�&RPPLVVLRQ�VHUYLFHV�LQ
WKH�7UDQVSRUW�DQG�(QYLURQPHQW�'*V��DQG�WR�WKH�LQGLYLGXDOV�LQWHUYLHZHG
�0DUFK�$SULO�������

• $�ILQDO�UHSRUW�ZKLFK�WDNHV�LQWR�FRQVLGHUDWLRQ�WKH�FRPPHQWV�DQG
VXJJHVWLRQV�PDGH�WR�HDUOLHU�GUDIWV�

)LJXUH�����7KH�)LYH�&RUULGRU�6WXGLHV

5DYHQQD�9HQLFH

3DULV�%UXVVHOV

7UDQV�3HQQLQH

'DQXEH�&RUULGRU

*RWKHQEXUJ�-RQNRSLQJ



7KH�GUDIWLQJ�RI�WKLV�UHSRUW�RZHV�PXFK�WR�WKH�WLPH�DQG�VXSSRUW�RI�DOO
LQWHUYLHZHHV�ZKR�KDYH�SURYLGHG�IXUWKHU�LQVLJKW�LQWR�WKH�ZRUN�WKH\�KDYH
FDUULHG�RXW���:H�ZRXOG�OLNH�WR�WKDQN�LQ�SDUWLFXODU�

$QGUHDV�.lIHU�RI�7UDILFR��$XVWULD��%UXFH�'DYLGVRQ�RI�(QYLURQPHQWDO
5HVRXUFHV�0DQDJHPHQW��8QLWHG�.LQJGRP��&DUOR�%HQHGHWWR�DQG�0DULD�5RVDULD
'H�%ODVLLV�RI�WKH�8QLYHUVLWj�GHJOL�VWXGL�´5RPD��µ��,WDO\��(UQVW�/XQJ�RI�WKH
%XQGHVPLQLVWHULXP�I�U�:LVVHQFKDIW�XQG�9HUNHKU��$XVWULD��,QJD�0DM�(ULNVVRQ
RI�WKH�6ZHGLVK�1DWLRQDO�5RDG�$GPLQLVWUDWLRQ��6ZHGHQ��-HDQ�0DULH�%UDXQ�RI
,1*e523��)UDQFH��DQG�3LHUUH�6NULDELQH�RI�WKH�6HUYLFH�G·eWXGHV�7HFKQLTXHV
GHV�5RXWHV�HW�$XWRURXWHV��)UDQFH�

,W�VKRXOG�EH�QRWHG�WKDW�WKLV�UHSRUW�IRFXVHV�RQ�WKH�H[SHULHQFH�RI�WKH�ILYH�0HPEHU�6WDWHV
LQYROYHG�LQ�WKH�SLORW�LQLWLDWLYH�ODXQFKHG�E\�WKH�(&��,W�GRHV�QRW�WDNH�LQWR�DFFRXQW�WKH
H[LVWLQJ�H[SHULHQFH�LQ�RWKHU�FRXQWULHV���6XFK�H[SHULHQFH�LV�EHLQJ�GLVFXVVHG�LQ�WKH
FRQWH[W�RI�WKH�7(1�6($�VXE�&RPPLWWHH��ZKLFK�LV�ORRNLQJ�DW�SURJUHVV�RQ�6($�RI
7(1��LQ�WKH�OLJKW�RI�WKH�IRUWKFRPLQJ�SDSHU�E\�WKH�(XURSHDQ�&RPPLVVLRQ�RQ�WKH
SRVVLEOH�UHYLVLRQ�RI�WKH�7(1�*XLGHOLQHV�

7KH�GRFXPHQW�LV�GLYLGHG�LQWR�QLQH�PDLQ�VHFWLRQV���6HFWLRQV���WR���UHIHU�WR�WKH
NH\�VWDJHV�RI�DQ�6($�SURFHVV��7KH�DQDO\VLV�FRPSDUHG�WKH�GLIIHUHQW�DSSURDFKHV
RI�WKH�ILYH�SLORWV�ZLWK�UHIHUHQFH�WR�VXFK�VWDJHV�

• 6HFWLRQ�� )RUHZRUG
• 6HFWLRQ�� ,QWURGXFWLRQ�WR�7KLV�5HSRUW
• 6HFWLRQ�� 7KH�FKRLFH�RI�&RUULGRUV�DQG�0HWKRGV
• 6HFWLRQ�� &RQVXOWDWLRQ�DQG�3DUWLFLSDWLRQ
• 6HFWLRQ�� 6FRSLQJ�DQG�%DVHOLQH�'DWD
• 6HFWLRQ��� 2XWOLQH�RI�$OWHUQDWLYHV
• 6HFWLRQ�� $VVHVVPHQW�RI�3RWHQWLDO�,PSDFWV
• 6HFWLRQ��� 7KH�6($�5HSRUW
• 6HFWLRQ�� &RQFOXVLRQV�DQG�:D\V�)RUZDUG�

���� %$&.*5281'���5(&(17�'(9(/230(176�,1�6($

������ 6($�DV�D�WRRO�IRU�LQWHJUDWLRQ

6LQFH������WKH�GULYH�IRU�LQWHJUDWLRQ�RI�WKH�HQYLURQPHQW�LQ�WKH�&RPPXQLW\·V
PDLQ�SROLF\�DUHDV��LQFOXGLQJ�7(1��KDV�EHHQ�VLJQLILFDQWO\�VWUHQJWKHQHG����7KH
(8�0LQLVWHUV�RI�7UDQVSRUW�KDYH�UHFRJQLVHG�WKDW�LQWHJUDWLRQ�RI�WKH

�����7KH��3ULQFLSOHV��RI�WKH�$PVWHUGDP�7UHDW\��������HVWDEOLVK�WKDW�WKH�(XURSHDQ�&RPPXQLW\�GHFUHH�WKDW�HQYLURQPHQWDO

SURWHFWLRQ�UHTXLUHPHQWV�PXVW�EH�LQWHJUDWHG�LQWR�RWKHU�&RPPXQLW\�SROLFLHV��$UWLFOH��F��QHZ�$UWLFOH������7KXV��WKH�GXW\�WR

LQWHJUDWH�HQYLURQPHQWDO�SURWHFWLRQ�UHTXLUHPHQWV�LQWR�DOO�DFWLYLWLHV�RI�WKH�(XURSHDQ�&RPPXQLW\�LV�HVWDEOLVKHG�DV�D�NH\

SUHFRQGLWLRQ�IRU�VXVWDLQDEOH�GHYHORSPHQW�

7KH�&RPPLVVLRQ�KDV�UHFHQWO\�XQGHUWDNHQ�WR�VWUHQJWKHQ�LWV�HQYLURQPHQWDO�DVVHVVPHQW�RI�SROLFLHV�DQG�UHODWHG�SURJUDPPHV

ZKLFK�DUH�OLNHO\�WR�KDYH�LPSRUWDQW��SRVLWLYH�RU�QHJDWLYH��HQYLURQPHQWDO�HIIHFWV���SURSRVHG�LQ�LWV�&RPPXQLFDWLRQ�RQ

�6WUDWHJ\�IRU�,QWHJUDWLQJ�(QYLURQPHQW�LQ�(8�3ROLFLHV��&DUGLII���-XQH��������&20��������ILQDO�RI�������������,Q�UHVSRQVH�WR

WKLV�WKH�7UDQVSRUW�&RXQFLO�SURGXFHG�D�UHSRUW�IRU�WKH�(8�&RXQFLO�LQ�9LHQQD��QR������������ZKLFK�FOHDUO\�UHFRJQLVHV�WKH

LPSRUWDQFH�RI�$PVWHUGDP·V�UHTXLUHPHQW�IRU�DQ�HYDOXDWLRQ�RI�H[LVWLQJ�DQG�SODQQHG�LQLWLDWLYHV��LQ�RUGHU�WR��LQWHJUDWH

HQYLURQPHQWDO�UHTXLUHPHQWV�LQWR�VHFWRUDO�SROLFLHV��



HQYLURQPHQWDO�GLPHQVLRQ�LQ�PDLQVWUHDP�GHFLVLRQ�PDNLQJ�UHODWLQJ�WR�WKH
WUDQVSRUW�VHFWRU�LV�HVVHQWLDO�LQ�RUGHU�WR�DGGUHVV�WKH�YDULRXV�HQYLURQPHQWDO
HIIHFWV�RI�WUDQVSRUW�DQG�SURPRWH�VXVWDLQDEOH�VROXWLRQV�

7ZR�UHFHQW�(XURSHDQ�6XPPLWV�KDYH�UHTXHVWHG�LQWHJUDWLRQ�VWUDWHJLHV�IURP�WKH
WUDQVSRUW�VHFWRU��DPRQJVW�RWKHUV�������7KH�7UDQVSRUW�&RXQFLO�RI���2FWREHU������
UHVSRQGLQJ�WR�VXFK�UHTXHVW��SUHVHQWHG�DQ�LQWHJUDWLRQ�VWUDWHJ\�ZKLFK�LQFOXGHV
D�UHTXHVW�ZKHUHE\�WKH�&RPPLVVLRQ�VKRXOG�SUHVHQW�D�UHSRUW�RQ�WKH�DSSOLFDWLRQ
RI�6($�LQ�WKH�WUDQVSRUW�7(1�E\����������

6($�FDQ�DVVHVV�WKH�WUDQVSRUW�FRUULGRUV·�FRQWULEXWLRQ�WR�WKH�REMHFWLYHV�RI�WKH
7(1��LQ�SDUWLFXODU�ZLWK�UHVSHFW�WR�HQYLURQPHQWDO�VXVWDLQDELOLW\�

������ 6($�LQ�WKH�(XURSHDQ�8QLRQ

$W�(8�OHYHO�WKHUH�DUH�WZR�ILHOGV�RI�DFWLYLW\�ZKLFK�DUH�FXUUHQWO\�EHLQJ
GHYHORSHG�DQG�QHJRWLDWHG�

7KH�SURSRVHG�6($�'LUHFWLYH

,Q������WKH�&RPPLVVLRQ�SURSRVHG�DQ�6($�'LUHFWLYH��7KH�&RPPRQ�3RVLWLRQ
EDVHG�RQ�WKH�DPHQGHG�SURSRVDO���������KDV�UHFHLYHG�SROLWLFDO�DJUHHPHQW�LQ
'HFHPEHU��������7KLV�LV�FXUUHQWO\�VXEMHFW�WR�LQWHQVLYH�QHJRWLDWLRQV�SDUWLFXODUO\
FRQFHUQLQJ�WKH�DUHD�RI�DSSOLFDWLRQ���)LQDO�DGRSWLRQ�LV�H[SHFWHG�LQ��������7KH
SXUSRVH�RI�WKLV�SURSRVHG�'LUHFWLYH�LV�QRW�WR�SUHVFULEH�LQ�GHWDLO�KRZ�WKH
0HPEHU�6WDWHV�KDYH�WR�GR�6($���,Q�YLHZ�RI�WKH�PXOWLWXGH�RI�DGPLQLVWUDWLYH
VWUXFWXUHV�LQ�WKH�(8�����WKLV�LV�QHLWKHU�SRVVLEOH�QRU�GHVLUDEOH���,Q�WKH�VSLULW�RI
VXEVLGLDULW\��WKH�DLP�LV�WR�FUHDWH�IUDPHZRUN�FRQGLWLRQV�WR�HQDEOH�WKH
V\VWHPDWLF�FRQVLGHUDWLRQ�RI�WKH�HQYLURQPHQW�DW�WKH�VWUDWHJLF�SODQQLQJ�OHYHO�²
WR�EH�SXW�LQWR�SUDFWLFH�LQ�DFFRUGDQFH�ZLWK�QDWLRQDO�DQG�VXE�QDWLRQDO
FLUFXPVWDQFHV�

6($�LQ�WKH�)UDPHZRUN�RI�WKH�7(1

:LWK�WKH�DSSURYDO�RI�WKH�*XLGHOLQHV�RQ�WKH�7(1�LQ�������VHH�3UHIDFH��DERYH��
WKH�&RPPLVVLRQ�KDV�XQGHUWDNHQ�WR�DGGUHVV�6($���WRJHWKHU�ZLWK�VRFLR�
HFRQRPLF�DVVHVVPHQW���DV�SDUW�RI�WKH�IXWXUH�QHWZRUN�GHYHORSPHQW��$UWLFOH���RI
WKH�*XLGHOLQHV�UHTXLUHV�WKH�&RPPLVVLRQ�WR�GHYHORS�DSSURSULDWH�PHWKRGV�RI
DQDO\VLV�IRU�VWUDWHJLFDOO\�HYDOXDWLQJ�WKH�HQYLURQPHQWDO�LPSDFW�RI�WKH�ZKROH
QHWZRUN�DQG�RI�LQGLYLGXDO�FRUULGRUV�

,Q�UHVSRQVH�WR�WKLV�UHTXLUHPHQW��D�MRLQW�ZRUN�SURJUDPPH�EHWZHHQ�'*�75(1�
'*�(19��(XURVWDW�DQG�WKH�(XURSHDQ�(QYLURQPHQW�$JHQF\�ZDV�ODXQFKHG�
7KLV�FRQVLVWHG�RI�WKH�IROORZLQJ�HOHPHQWV�

����6HH�WKH�(XURSHDQ�&RXQFLOV�RI�9LHQQD��'HFHPEHU�������DQG�RI�&RORJQH��-XQH�������

�����&RXQFLO�VWUDWHJ\�RQ�WKH�LQWHJUDWLRQ�RI�HQYLURQPHQW�DQG�VXVWDLQDEOH�GHYHORSPHQW�LQWR�WKH�WUDQVSRUW�SROLF\�VXEPLWWHG�E\

WKH��7UDQVSRUW��&RXQFLO�WR�WKH�(XURSHDQ�&RXQFLO�RI�+HOVLQNL��'HF������



D��7R�SURGXFH�D�PDQXDO�RI�6($�PHWKRGRORJ\�IRU�WKH�WUDQVSRUW�VHFWRU

7KH�GUDIW�PDQXDO�ZDV�FRPSOHWHG�HDUO\�LQ������E\�FRQVXOWDQWV�RQ�EHKDOI�RI�'*
75$16��,W�SURYLGHV�JXLGDQFH�WR�SXEOLF�DXWKRULWLHV�DQG�SUDFWLWLRQHUV�LQYROYHG
LQ�6($�RI�WUDQVSRUW�SODQV�DQG�SURJUDPPHV���,W�GHVFULEHV��D��WKH�SULQFLSOHV�RI
6($�IRU�WUDQVSRUW��E��WKH�PDLQ�6($�VWHSV��DQG�F��EDVLF�LQIRUPDWLRQ�RQ�KRZ�WR
DVVHVV�JOREDO��UHJLRQDO�DQG�ORFDO�LPSDFWV���7KH�PDQXDO·V�PHWKRGV�DQG�SUDFWLFDO
VXJJHVWLRQV�DUH�EDVHG�RQ�LQWHUQDWLRQDO�JRRG�SUDFWLFH�DQG�UHVHDUFK�

E��7R�FDUU\�RXW�D�SLORW�6($�RI�WKH�RYHUDOO�7(1���WKUHH�VWDJHV

6WDJH����7R�SURPRWH�IHDVLELOLW\�VWXGLHV�IRU�D�VSDWLDO�DQG�HFRORJLFDO�DVVHVVPHQW
RI�WKH�7(1�URDGV�DQG�UDLO�QHWZRUN����WKH�&RPPLVVLRQ�RUJDQLVHG�D�7HFKQLFDO
:RUNVKRS�LQ�$SULO������WR�H[SORUH�WKH�IHDVLELOLW\�DQG�H[LVWLQJ�JRRG�SUDFWLFH
IRU�WKH�VWUDWHJLF�DVVHVVPHQW�RI�VSDWLDO�DQG�HFRORJLFDO�LPSDFWV�RI�WUDQVSRUW
LQLWLDWLYHV���7KH�UHVXOWV�RI�WKLV�ZRUNVKRS�FRQWULEXWHG�WR�WKH�DVVHVVPHQW�RI�WKH
SK\VLFDO�LPSDFWV�RI�LQIUDVWUXFWXUH��WKURXJK�WKH�HYDOXDWLRQ�RI�ODQG�XVH�
GLVWXUEDQFH�DQG�IUDJPHQWDWLRQ�RI��IRU�H[DPSOH��QDWXUH�DUHDV��7KH�DVVHVVPHQW�
SXEOLVKHG�LQ������DOVR�PDNHV�FOHDU�UHFRPPHQGDWLRQV�RQ�ZKDW�QHHGV�WR�EH
GRQH�WR�FDUU\�RXW�D�FRPSOHWH�DVVHVVPHQW�

6WDJH����7R�VXSSRUW�D�UHVHDUFK�FRQVRUWLXP�RQ�WKH�DVVHVVPHQW�RI�WKH�WUDIILF
UHODWHG�HQYLURQPHQWDO�LPSDFW�RI�WKH�7(1���'*9,,�KDV�IRUPHG�D�FRQVRUWLXP�RI
SURMHFWV�XQGHU�WKH��WK�)UDPHZRUN�5HVHDUFK�3URJUDPPH�ZKLFK�DLPV�WR
GHYHORS�DQG�WHVW�PHWKRGV�DQG�WRROV�IRU�SUHGLFWLQJ�WKH�HIIHFW�RI�WKH�7(1�LQ
WHUPV�RI�WUDIILF�JHQHUDWHG�LPSDFWV�VXFK�DV�HPLVVLRQV�RI�JUHHQKRXVH�JDVHV�
DFLGLI\LQJ�JDVHV�DQG�SROOXWDQWV��DQG�HQHUJ\�FRQVXPSWLRQ��VDIHW\�DQG��LI
SRVVLEOH��QRLVH���7KH�WDVN�UHTXLUHV�WKH�XVH�RI�SUHGLFWLYH�WUDIILF�DQG
HQYLURQPHQWDO�PRGHOV�IRU�WKH�ZKROH�(8�

6WDJH����7R�PDNH�D�FRPSDUDWLYH�HYDOXDWLRQ�RI�SUHGLFWHG�LPSDFWV�RI�7(1���7KH
UHVXOWV�RI�WKH�SUHYLRXV�WZR�VWDJHV�ZRXOG�EH�DJJUHJDWHG�LQ�RUGHU�WR�PDNH�D
FRPSDUDWLYH�HYDOXDWLRQ�RI�SUHGLFWHG�LPSDFWV�LQ�WKH�OLJKW�RI�WKH�&RPPXQLW\·V
HQYLURQPHQWDO�REMHFWLYHV�DQG�WDUJHWV���7KLV�ILQDO�VWDJH�KDV�\HW�WR�EH
FRPSOHWHG��SDUWO\�GXH�WR�GLIILFXOWLHV�LQ�LQWHJUDWLQJ�WKH�ILUVW�WZR�VWDJHV�

F��7R�SURPRWH�SLORW�FRUULGRU�DVVHVVPHQWV�E\�LQGLYLGXDO�0HPEHU�6WDWHV

7KH�&RPPLVVLRQ�KDV�SURYLGHG�ILQDQFLDO�FRQWULEXWLRQ�WR�ILYH�0HPEHU�6WDWHV�WR
GHYHORS�DQG�WHVW�PHWKRGV�IRU�6($V�RI�WUDQVSRUW�FRUULGRUV�LQYROYLQJ��ZKHUH
SRVVLEOH��PXOWLPRGDO�RSWLRQV���7KHVH�FRUULGRUV�DUH�WKH�VXEMHFW�RI�WKLV
FRPSDUDWLYH�DQDO\VLV�

������ &KDUDFWHULVWLFV�DQG�EDVLF�UHTXLUHPHQWV�RI�6($

,QWURGXFWLRQ

7KLV�VHFWLRQ�SUHVHQWV�VRPH�RI�WKH�NH\�FKDUDFWHULVWLFV�DQG�UHTXLUHPHQWV�RI�6($
DSSOLHG�WR�WUDQVSRUW�FRUULGRUV��DV�SUHVHQWHG�DQG�GLVFXVVHG�LQ�WKH�(XURSHDQ
&RPPLVVLRQ·V�'UDIW�0DQXDO�RQ�6($�RI�7UDQVSRUW�,QIUDVWUXFWXUH�3ODQV���D�UHSRUW



SUHSDUHG�E\�'+9�IRU�'*�75(1���������VHH�DOVR�6HFWLRQ���������WKH�SURSRVHG
6($�'LUHFWLYH��DQG�LQ�RWKHU�JRRG�SUDFWLFH�JXLGDQFH�GRFXPHQWV���

����� �)RU�H[DPSOH��(&07��������6WUDWHJLF�(QYLURQPHQWDO�$VVHVVPHQW��SXEOLVKHG�E\�2(&'��(&��������$�+DQGERRN�RQ

(QYLURQPHQWDO�$VVHVVPHQW�RI�5HJLRQDO�'HYHORSPHQW�3ODQV�DQG�(8�6WUXFWXUDO�)XQGV�3URJUDPPHV ��SXEOLVKHG�E\�WKH�(XURSHDQ
&RPPLVVLRQ�



%DVLF�3ULQFLSOHV�RI�6($

$�QXPEHU�RI�EDVLF�SULQFLSOHV�FDQ�EH�XVHG�WR�GHILQH�WKH�HVVHQWLDO�SDUWV�RI�DQ
6($�SURFHVV�����

• 6($�VKRXOG�EH�DSSOLHG��DW�WKH�HDUOLHVW�VWDJH��WR�DOO�WUDQVSRUW�LQIUDVWUXFWXUH
SODQV�DQG�SURJUDPPHV�WKDW�ZLOO�KDYH�VLJQLILFDQW�HQYLURQPHQWDO
FRQVHTXHQFHV�
 

• 7KH�DXWKRULW\�ZKLFK�SURSRVHV�DQG�GHYHORSV�WKH�WUDQVSRUW�LQIUDVWUXFWXUH
SODQ�VKRXOG�EH�UHVSRQVLEOH�IRU�WKH�SUHSDUDWLRQ�RI�DQ�6($�UHSRUW��ZLWK�WKH
VXSSRUW�DQG�FR�RSHUDWLRQ�RI�WKH�HQYLURQPHQWDO�DXWKRULWLHV�
 

• 7KH�6($�UHSRUW�VKRXOG�EH�UHYLHZHG�E\�HQYLURQPHQWDO�DXWKRULWLHV�DQG
RWKHU�LQWHUHVWHG�SDUWLHV�DQG�E\�WKH�SXEOLF�

• 7KH�FRPSHWHQW�DXWKRULW\�VKRXOG�WDNH�WKH�6($�UHSRUW�LQWR�DFFRXQW�LQ
PDNLQJ�GHFLVLRQV�DERXW�WKH�SURSRVHG�WUDQVSRUW�LQIUDVWUXFWXUH�SODQ�

• &RQVXOWDWLRQ�DQG�SDUWLFLSDWLRQ�DUH�LQWHJUDO�WR�WKH�6($�SURFHVV�DQG�VKRXOG
EH�SODQQHG�DW�YDULRXV�VWDJHV��HJ��'LVFXVVLQJ�DQG�DJUHHLQJ�REMHFWLYHV�
VFRSLQJ��LGHQWLI\LQJ�DOWHUQDWLYHV�HWF���VHH�EHORZ��

3ODQQLQJ�WKH�&DUU\LQJ�2XW�RI�DQ�6($

 :KHQ�DQ�6($�LV�UHTXLUHG��WKH�GUDIW�0DQXDO�VXJJHVWV�ZD\V�WR�RUJDQL]H�WKH
DVVHVVPHQW�SURFHVV�LQ�RUGHU�WR�HQVXUH�HIIHFWLYH�FRPPXQLFDWLRQ�ZLWK�RWKHU
DJHQFLHV�DQG�ZLWK�WKH�SXEOLF��DQG�KHOS�WKH�GLIIHUHQW�LQGLYLGXDOV�DQG
LQVWLWXWLRQV�LQYROYHG�E\�

 

• VHWWLQJ�FOHDU�WDUJHWV�IRU�WKH�6($�UHSRUW�
• VHWWLQJ�XS�DQ�LQWHUGLVFLSOLQDU\�WHDP�
• HQVXULQJ�JRRG�FROODERUDWLRQ�H[LVWV�EHWZHHQ�WKH�SODQQLQJ�DQG

HQYLURQPHQWDO�DXWKRULWLHV�
• HQDEOLQJ�HIIHFWLYH�IHHGEDFN�WR�EH�PDGH�
• SURYLGLQJ�VXIILFLHQW�WLPH�DQG�UHVRXUFHV�WR�FDUU\�RXW�SXEOLF�SDUWLFLSDWLRQ�
• HQVXULQJ�WKDW�WKH�UHVXOWV�RI�WKH�HYDOXDWLRQ�DUH�WDNHQ�LQWR�FRQVLGHUDWLRQ�LQ

WKH�ILQDO�GHFLVLRQ�

$V�ZH�VKDOO�VHH�LQ�WKH�QH[W�VHFWLRQV��PRVW�FDVH�VWXGLHV�KDYH�IROORZHG�WKH
SURFHVVHV�VXJJHVWHG�LQ�WKH�ILUVW�IRXU�EXOOHWV���7KH�ODVW�WZR�EXOOHWV�DSSO\�RQO\�WR
WKH�8.��DQG�WR�D�OHVVHU�H[WHQW�WKH�$XVWULDQ�VWXGLHV��VLQFH�ERWK�OLQNHG�WKH
´GHPRQVWUDWLRQµ�H[HUFLVH�WR�UHDO�GHFLVLRQ�PDNLQJ�SURFHVVHV�

����$GDSWHG�IURP��(XURSHDQ�&RPPLVVLRQ���������'UDIW�0DQXDO�RQ�6($�RI�7UDQVSRUW�,QIUDVWUXFWXUH�3ODQV��5HSRUW�SUHSDUHG

E\�'+9�IRU�'*9,,�



������ .H\�VWDJHV�RI�WKH�DVVHVVPHQW�SURFHVV

6($�SURFHVVHV�FDQ�YDU\�GHSHQGLQJ�RQ�WKH�OHYHO�RI�WKH�VWUDWHJLF�DFWLRQ��WKH
VHFWRU��DQG�WKH�FRXQWU\�SODQQLQJ�SURFHGXUHV���7KHVH�IDFWRUV�ZLOO�EH�DQDO\VHG
LQ�UHODWLRQ�WR�WKH�ILYH�FDVH�VWXGLHV���+RZHYHU��LQ�JHQHUDO��WKH�6($�VWHSV
SUHVHQWHG�LQ�%R[�����WHQG�WR�EH�FRPPRQO\�DGRSWHG�

7KH�ZRUN�RI�WKH�ILYH�SLORW�VWXGLHV�ZDV�PDLQO\�IRFXVHG�DURXQG�VWHSV���WR����LQ
EROG��

%R[���� .H\�VWDJHV�RI�WKH�DVVHVVPHQW�SURFHVV

�� 6FUHHQLQJ�WR�GHWHUPLQH�WKH�QHHG�IRU�6($�DW�WKLV�VWDJH�RI�WKH�SODQQLQJ�SURFHVV�

�� 'HWHUPLQLQJ�WKH�REMHFWLYHV�RI�WKH�VWUDWHJLF�DFWLRQ�DQG�WKH�HQYLURQPHQWDO�JRDOV�DQG��
RU�WDUJHWV�

�� 6FRSLQJ��LGHQWLILFDWLRQ�RI�
�� WKH�SK\VLFDO���UHJLRQDO�OLPLWV�
�� WKH�LPSDFWV�WR�EH�DGGUHVVHG�
�� WKH�DOWHUQDWLYH�DFWLRQV�WKDW�QHHG�WR�EH�DVVHVVHG�

�� &DUU\LQJ�RXW�RI�WKH�DVVHVVPHQW�
�� 3UHGLFWLQJ�WKH�HQYLURQPHQWDO�LPSDFW�RI�WKH�DFWLRQ�DQG�LWV�DOWHUQDWLYHV�
�� (YDOXDWLQJ�WKH�VLJQLILFDQFH�RI�WKH�LPSDFW��H�J��WKURXJK�FRPSDULVRQ�ZLWK

HQYLURQPHQWDO�REMHFWLYHV�
�� 3URSRVLQJ�UHFRPPHQGDWLRQV��SUHIHUUHG�DOWHUQDWLYH��PLWLJDWLRQ�DQG�PRQLWRULQJ

PHDVXUHV�

�� 3UHSDUDWLRQ�RI�WKH�6($�UHSRUW�DQG�UHYLHZ�E\�FRPSHWHQW�DXWKRULW\�

�� 'HFLVLRQ��WDNLQJ�LQWR�DFFRXQW�WKH�ILQGLQJV�RI�WKH�6($�DQG�WKH�FRQVXOWDWLRQ�

�� 0DNLQJ�DUUDQJHPHQWV�IRU�PRQLWRULQJ�

���������&RQGXFWLQJ�IXUWKHU�HQYLURQPHQWDO�DVVHVVPHQWV��DW�ODWHU�VWDJHV�RI�SODQQLQJ�SURFHVV��H�J��DV
SURMHFW�(,$��

6RXUFH��(&07�����



�� ,1752'8&7,21�72�7+(�&255,'25�678',(6

6HFWLRQ�&RQWHQWV

��� 7+(�2%-(&7,9(6�2)�7+(�&255,'25�678',(6

����� &RPPRQ�2EMHFWLYHV
����� 'LIIHUHQW�DSSURDFKHV�DQG�FXOWXUHV
��� ,1752'8&7,21�72�7+(�.(<�)($785(6�2)�($&+�&255,'25

����� 2YHUYLHZ
����� .H\�)HDWXUHV�RI�WKH�&RUULGRU�6WXGLHV
����� *RWKHQEXUJ���-|QN|SLQJ�7UDQVSRUW�&RUULGRU��6ZHGHQ�
����� 7UDQV�3HQQLQH�&RUULGRU���8QLWHG�.LQJGRP
������ 6($�'DQXEH�&RUULGRU���$XVWULD
������ 7HVW�VXU�OH�&RUULGRU�1RUG���)UDQFH
����� 3URJHWWR�5RPHD�6($���,WDO\
��� /,1.,1*�5(68/76�2)�7+(�&$6(�678',(6�72�5($/�'(&,6,21�0$.,1*

352&(66(6

������ 'LIIHUHQW�SODQQLQJ�VWDJHV�DQG�FRQWH[WV
������ 7KH�,WDOLDQ�DSSURDFK
��� &21&/86,216�$1'�/(66216�/($51('

���� 7+(�2%-(&7,9(6�2)�7+(�&255,'25�678',(6

������ &RPPRQ�2EMHFWLYHV

7KH�VWUDWHJLF�JRDOV�DQG�REMHFWLYHV�O\LQJ�EHKLQG�WKH�MRLQW�(&�0HPEHU�6WDWHV
LQLWLDWLYH�WR�DSSO\�6($�WR�WKH�FRUULGRUV�LQFOXGHG�

• DVVLVWLQJ�LQ�GHYHORSPHQW�RI�PHWKRGRORJLHV�WR�DVVHVV�WKH�HQYLURQPHQWDO
LPSDFWV�RI�ODUJH�VFDOH�SODQV��SURJUDPPHV�DQG�RU�SROLF\�PHDVXUHV�LQ�WKH
WUDQVSRUW�VHFWRU�

• VKRZLQJ�WKDW�6($�LV�IHDVLEOH�DQG�WKDW�LW�LV�D�YDOXDEOH�WRRO�IRU�GHFLVLRQ�
PDNLQJ�

• HQVXULQJ�FRQVLGHUDWLRQ�RI�VXVWDLQDELOLW\�LQ�WUDQVSRUW�SODQQLQJ�DQG
GHYHORSPHQW��DQG

• DVVLVWLQJ�LQ�GHFLGLQJ�RQ�FKRLFH�RI�DOWHUQDWLYHV�WR�VROYH�WUDQVSRUW�SUREOHPV
LQ�D�FRUULGRU�

$OO�WKH�FDVH�VWXGLHV�DLPHG�WR�FRQWULEXWH�WRZDUGV�WKH�GHYHORSPHQW�RI
PHWKRGRORJLHV�IRU�WKH�VWUDWHJLF�HQYLURQPHQWDO�DVVHVVPHQW�RI�WUDQVSRUW
FRUULGRUV��DQG�WR�D�YDU\LQJ�GHJUHH�WR�WKH�RWKHU�WKUHH�REMHFWLYHV�OLVWHG�DERYH��,W
LV�WKHUHIRUH�LPSRUWDQW��EHIRUH�OD\LQJ�RXW�WKH�GHWDLOV�RI�WKH�DSSURDFK�IRU�WKH
DQDO\VLV�RI�WKH�FRUULGRU�6($V��WR�VWUHVV�WKDW�WKH�SULQFLSOH�REMHFWLYH�RI�PRVW�RI
WKH�VWXGLHV�ZDV�QRW�WKH�FDUU\LQJ�RXW�RI�D�IXOO�6($�RQ�D�UHDO�H[DPSOH��ZLWK�WKH
H[FHSWLRQ�RI�WKH�8.�6($���7KH�DQDO\VLV�WKHUHIRUH�LGHQWLILHV�OHVVRQV�OHDUQHG�LQ
WHUPV�RI�PHWKRGV�DQG�DSSOLFDWLRQV�RQ�D�FRPELQDWLRQ�RI�UHDO�DQG�ILFWLWLRXV
VFHQDULRV��ZKLFK�ZHUH�GHILQHG�IRU�WKH�VROH�SXUSRVH�RI�WKH�SLORW�DVVHVVPHQW�



������ 'LIIHUHQW�DSSURDFKHV�DQG�FXOWXUHV

'HVSLWH�WKH�FRPPRQ�VWDUWLQJ�SRLQW��HDFK�VWXG\�KDV�EHHQ�GHYHORSHG�LQ
VLJQLILFDQWO\�GLIIHUHQW�ZD\V��UHIOHFWLQJ�WKH�YDULHW\�RI�SODQQLQJ�V\VWHPV�DQG
DSSUDLVDO�FXOWXUHV�LQ�WKH�0HPEHU�6WDWHV�LQYROYHG����7KH�DQDO\VLV�RI�WKHVH�ILYH
VWXGLHV�WKHUHIRUH�RIIHUV�DQ�RSSRUWXQLW\�WR�VHH�KRZ�6($�DSSOLHG�WR
WKHRUHWLFDOO\�VLPLODU�LVVXHV��QDPHO\��WUDQVSRUW�FRUULGRUV��FDQ�DFWXDOO\�UHVXOW�LQ
UDGLFDOO\�GLIIHUHQW�DSSURDFKHV�DQG�PHWKRGV�

$W�WKH�FRUH�RI�DQ\�HQYLURQPHQWDO�DVVHVVPHQW�OLHV�WKH�TXHVWLRQ��ZKDW�ZLOO�EH�WKH
HIIHFW�RU�LPSDFW�RI�D�FHUWDLQ�LQLWLDWLYH�RQ�WKH�HQYLURQPHQW"�$W�WKH�VWUDWHJLF�OHYHO�
WKH�ZD\�WKLV�EDVLF�TXHVWLRQ�LV�IRUPXODWHG�DQG�DQVZHUHG�FDQ�GLIIHU�TXLWH
VLJQLILFDQWO\��GHSHQGLQJ�RQ�WKH�SODQQLQJ�DQG�DVVHVVPHQW�FXOWXUHV��6XFK
FXOWXUHV�LQHYLWDEO\�LQIOXHQFH�YDULRXV�HOHPHQWV�RI�WKH�DVVHVVPHQWV·
PHWKRGRORJLHV�DQG�SURFHVVHV��VHH�)LJXUH�������DQG�FOHDUO\�KLJKOLJKW�WKH
LPSRUWDQFH�RI�IOH[LELOLW\�LQ�6($�SUDFWLFH��7KH�W\SH�RI�TXHVWLRQV�ZKLFK�HDFK
VWXG\�KDV�H[SOLFLWO\�VHW�RXW�WR�DGGUHVV�FDQ�KHOS�WR�H[SODLQ�WKLV�SRLQW�

)LJXUH������7KH�,QIOXHQFH�RI�3ODQQLQJ�DQG�$SSUDLVDO�&XOWXUHV

6RXUFH��%LQD�����

����� �´$SSUDLVDO�FXOWXUHVµ�LV�XVHG�KHUH�WR�UHIHU�WR�WKH�FXVWRP�RI�XVLQJ�VSHFLILF�LQVWUXPHQWV��GDWD�DQG�SURFHGXUHV�IRU
DVVHVVPHQW��WR�WKH�IDPLOLDULW\��RU�RWKHUZLVH��RI�ZRUNLQJ�ZLWK�PXOWL�GLVFLSOLQDU\�WHDPV��DQG�WR�WKH�WHQGHQF\�WR�VHH�DQ�6($�DV
D�ILQDO�EXUHDXFUDWLF�SKDVH�RI�DGPLQLVWUDWLYH�SURFHGXUH��RU�DV�D�G\QDPLF�SURFHVV�ZKLFK�FRQWULEXWHV�WR�LW�

$�FRXQWU\¶V
3/$11,1*�	
$335$,6$/
&8/785(
ZLOO�LQIOXHQFH�

6($
0HWKRGRORJ\
	�SURFHVV

,QVWLWXWLRQV
LQYROYHG�LQ

6($

/LQN�V\QHUJ\
ZLWK�RWKHU

DVVHVVPHQWV

'HILQLWLRQ�	
WUHDWPHQW�RI
DOWHUQDWLYHV

5ROH�	�([WHQW
RI�SXEOLF

SDUWLFLSDWLRQ

5ROH�RI
,QGLFDWRUV

5ROH�RI
REMHFWLYHV

$VVHVVPHQW
7RROV

'HILQLWLRQ
RI�SROLF\��SODQ
	�SURJUDPPH



7DEOH�����JLYHV�DQ�RYHUYLHZ�RI�WKH�NH\�TXHVWLRQV�ZKLFK�WKH�ILYH�6($V�ZHUH
PHDQW�WR�DGGUHVV��7KH�TXHVWLRQ�´ZKLFK�RSWLRQ�ZLOO�PHHW�WKH�HQYLURQPHQWDO
REMHFWLYHV"µ�DLPV�WR�SURYLGH�D�GLUHFW�OLQN�EHWZHHQ�D�SUHGLFWHG��TXDQWLILHG�RU
TXDOLILHG��HIIHFW�DQG�D�EURDG�SROLF\�REMHFWLYH�IRU�WKH�FRUULGRU��RU�DUHD�UHJLRQ��
4XLWH�D�GLIIHUHQW�IRFXV��DQG�OHYHO�RI�GHWDLO��LV�LPSOLHG�E\�WKH�TXHVWLRQ�´ZKDW�LV
WKH�EHVW�URXWH�IRU�HDFK�RSWLRQ"µ��ZKHUH�WKH�GHFLVLRQ�WR�EH�WDNHQ�LV�QR�PRUH�D
FKRLFH�EHWZHHQ�EURDG�VWUDWHJLF�DOWHUQDWLYHV�DQG�VFHQDULRV��EXW�RQH�RI�VSDWLDO
ORFDWLRQ�

)XUWKHU�HYLGHQFH�RI�WKLV�WUHQG�FDQ�EH�GUDZQ�IURP�FRPSDULQJ�6ZHGHQ�DQG
)UDQFH��4XHVWLRQV�IURP�WKH�6ZHGLVK�VWXG\�

• FDQ�6($�SURYLGH�SUDFWLFDO�VXSSRUW�WR�GHFLVLRQ�PDNHUV�LQ�FKRRVLQJ�EHWZHHQ
GLIIHUHQW�DOWHUQDWLYHV"

• FDQ�6($�KHOS�LQ�FKRRVLQJ�ZKHUH�WR�GLUHFW�RU�FRQFHQWUDWH�WUDIILF�DW�PDFUR�
UHJLRQDO�OHYHO"

• FDQ�6($�KHOS�WR�SULRULWLVH�OLQNV�ZLWKLQ�D�QHWZRUN"�&DQ�LW�KHOS�WR�HVWDEOLVK
ZKHWKHU�D�OLQN�VKRXOG�EH�RI�(XURSHDQ��QDWLRQDO�RU�UHJLRQDO�LPSRUWDQFH"

• FDQ�HQYLURQPHQW�DQG�VXVWDLQDEOH�GHYHORSPHQW�LVVXHV�EHFRPH�D�PRUH
SURPLQHQW�IDFWRU�LQ�GHFLVLRQ�PDNLQJ�WKURXJK�6($"

7KLV�VHW�RI�TXHVWLRQV�DLPV�WR�XQGHUVWDQG�ZKHWKHU�6($�KDV�D�UROH�LQ�DGGUHVVLQJ
YHU\�EURDG�SROLF\�W\SH�RSWLRQV�UHODWLQJ�WR�WUDQVSRUW�V\VWHPV��,W�VHHNV�WR�WHVW
6($·V�SRWHQWLDO�WR�VWUHQJWKHQ�WKH�FRQVLGHUDWLRQ�RI�HQYLURQPHQWDO�DQG
VXVWDLQDELOLW\�LVVXHV�DW�VWUDWHJLF�GHFLVLRQ�PDNLQJ�OHYHOV�

7DEOH���� &RPSDULQJ�WKH��.H\�4XHVWLRQV��ZKLFK�ZLOO�EH�DGGUHVVHG�E\�WKH�6($

6WXG\ 4XHVWLRQV
$XVWULD • :KDW�DUH�WKH�HQYLURQPHQWDO�SUREOHPV�FDXVHG�E\�WUDQVSRUW�LQ�WKH

'DQXEH�&RUULGRU��WRGD\�DQG�LQ�WKH�IXWXUH��GHSHQGLQJ�RQ�GLIIHUHQW
VFHQDULRV��UDLO��URDG�DQG�LQODQG�ZDWHUZD\V�"

• +RZ�GR�WKH�GLIIHUHQW�VFHQDULRV�GLIIHU�LQ�WHUPV�RI�WKHLU�LPSDFWV�RQ
KHDOWK��WKH�HQYLURQPHQW��WKH�QHHG�IRU�DGGLWLRQDO�LQIUDVWUXFWXUH"

• :KDW�DUH�WKH�FRQFUHWH�DGYDQWDJHV�RI�HFRORJLFDO�WUDQVSRUW�VROXWLRQV
LQ�WKH�FRUULGRU"

)UDQFH • :KDW�LV�WKH�HQYLURQPHQWDO�LPSDFW�RI�HDFK�RSWLRQ"
• :KDW�LV�WKH�EHVW�URXWH�IRU�HDFK�RSWLRQ"

,WDO\ • +RZ�GRHV�WKH�SURSRVHG�LQLWLDWLYH�UHODWH�WR�VWUDWHJLF��SROLF\�
REMHFWLYHV"

• :KDW�LV�WKH�ULVN�RI�HQYLURQPHQWDO�LPSDFW�IRU�HDFK�RSWLRQ"

6ZHGHQ • :KDW�LV�WKH�HQYLURQPHQWDO�LPSDFW�RI�HDFK�RSWLRQ"
• :KLFK�RSWLRQ�ZLOO�PHHW�WKH�HQYLURQPHQWDO�REMHFWLYHV"

8QLWHG�.LQJGRP • 7R�ZKDW�H[WHQW�ZLOO�HDFK�RSWLRQ�DFKLHYH�WKH�HQYLURQPHQWDO��DQG
LQWHJUDWHG�ODQG�XVH��HFRQRP\��DFFHVVLELOLW\�DQG�VDIHW\��REMHFWLYHV"

• :KDW�LV�WKH�YDOXH�IRU�PRQH\�RI�HDFK�RSWLRQ"



7KH�)UHQFK�VWXG\·V�TXHVWLRQV��RXWOLQHG�EHORZ��DUH�PRUH�IRFXVHG�RQ�WKH
WHFKQLFDO�VLGH�RI�GHFLVLRQ�PDNLQJ��WKH�FKRLFH�RI�DOWHUQDWLYHV�DQG�WKHLU�URXWHV�
4XHVWLRQV�IURP�WKH�VWXG\�LQFOXGHG�

• FDQ�WKH�PHWKRGRORJ\�SURYLGH�FOHDU�HOHPHQWV�WR�EH�XVHG�LQ�D�SXEOLF
LQTXLU\"

• FDQ�WKH�PHWKRGRORJ\�KHOS�WR�FRPSDUH�GLIIHUHQW�PRGHV�RI�WUDQVSRUW�LQ
WHUPV�RI�WKHLU�FRPSDWLELOLW\�ZLWK�WKH�VSDWLDO�HQYLURQPHQW"

• FDQ�WKH�PHWKRGRORJ\�KHOS�LQ�WKH�DQDO\VLV�RI�GLIIHUHQW�URXWHV�IRU�GLIIHUHQW
PRGHV"

• ZKDW�LV�WKH�SRWHQWLDO�RI�*,6�LQ�WKH�FRQWH[W�RI�FRUULGRU�6($V"

´/D�SUpVHQWH�pWXGH�WHQWH�SRXU�OD�SUHPLqUH�IRLV�j�QRWUH�FRQQDLVVDQFH�GH
FRPSDUHU�SDU�XQH�XWLOLVDWLRQ�FRPSOqWH�GH�OD�SXLVVDQFH�GHV�V\VWqPHV

G·LQIRUPDWLRQV�JpRJUDSKLTXHV�GHV�VFpQDULRV�PXOWLPRGDX[�GH�FUpDWLRQ
G·LQIUDVWUXFWXUHV�QRXYHOOHV�GDQV�XQ�FRUULGRU�HW�G·DSSRUWHU�XQH

FRQWULEXWLRQ�FRQFUqWH�VRXV�OHV�DVSHFWV�HQYLURQQHPHQWDX[�DX[�DQDO\VHV
PXOWLFULWqUH�WURS�VRXYHQW�OLPLWpHV�MXVTX·j�SUpVHQW�DX[�VHXOV�DVSHFWV

WHFKQLTXHV�HW�VRFLR�pFRQRPLTXHVµ�,1*e523������E

)LQDOO\��VRPH�VWXGLHV�KDG�DGGLWLRQDO�DLPV��LQFOXGLQJ�

• 7R�LQIRUP�WKH�GHYHORSPHQW�RI�D�5HJLRQDO�3ODQ�RU�6WUDWHJ\��$XVWULD�DQG
8QLWHG�.LQJGRP���

• 7R�LGHQWLI\�KRZ�6($�FDQ�IHHG�LQWR�EH�KHOSIXO�IRU�SURMHFW�(,$V��$XVWULD�DQG
,WDO\��

• 7R�WHVW�DQG�ZKHUH�QHFHVVDU\�DGDSW�H[LVWLQJ�6($�PHWKRGV�WR�RSWLPLVH�WKHLU
XVH�LQ�WKH�FRQWH[W�RI�PXOWLPRGDO�QHWZRUN�HYDOXDWLRQV��)UDQFH��

7KH�PDLQ�REMHFWLYH�RI�WKLV�SURMHFW�>'DQXEH�&RUULGRU@�LV�WR�VKRZ�WKDW�WKH�6($�LV�DQ
HIIHFWLYH�LQVWUXPHQW�LQ�WKH�IROORZLQJ�UHVSHFW�

• ,QFUHDVHG�DQG�PRUH�EDODQFHG�FRQVLGHUDWLRQ�RI�HQYLURQPHQWDO�LVVXHV�LQ�WKH
SODQQLQJ�RI�WKH�WUDQVSRUW�LQIUDVWUXFWXUH�WKURXJK�

��V\VWHPDWLF�GHPRQVWUDWLRQ�RI�WKH�OLNHO\�HIIHFWV�ZKLFK�WUDQVSRUW�SODQQLQJ�ZLOO�KDYH�RQ
WKH�HQYLURQPHQW�

��WKURXJK�SXEOLF�LQYROYHPHQW��QRW�\HW�FDUULHG�RXW�KHUH��
��WKURXJK�WKH�UHVXOWLQJ�DGGLWLRQDO��ZHOO�SUHSDUHG�LQIRUPDWLRQ�DV�D�EDVLV�IRU�SROLWLFDO

GHFLVLRQV�
• $Q�DPHQGPHQW�WR�WKH�(,$�3URMHFW�LQ�WKDW�HQYLURQPHQWDO�LVVXHV�ZLOO�DOUHDG\�EH

JLYHQ�PRUH�FRQVLGHUDWLRQ�LQ�WKH�PDNLQJ�RI�EDVLF�GHFLVLRQV�
%0:9�DQG�%08-)�����E�

7KH�ODVW�REMHFWLYH��OLVWHG�DERYH��LV�SHFXOLDU�WR�WKH�)UHQFK�VWXG\��ZKLFK
LGHQWLILHV���FDWHJRULHV�RI�LQIUDVWUXFWXUH�SURMHFWV�DQG�UHODWHG�HYDOXDWLRQV����
(,$V�RI�SURMHFWV�����SUHOLPLQDU\�HQYLURQPHQWDO�VWXGLHV�RI�SURMHFWV�����6($�RI
SURJUDPPHV�ZLWKLQ�D�FRUULGRU�����6($�RI�SURJUDPPHV�DW�QDWLRQDO�OHYHO��DQG���
HYDOXDWLRQV�RI�SURSRVHG�OHJLVODWLRQ���&XUUHQW�H[SHULHQFH�LQ�)UDQFH�LQFOXGHV
SUDFWLFH�DQG�PHWKRGRORJLFDO�VWXGLHV�IRU�FDWHJRULHV������DQG�����7KXV��WKH
RSSRUWXQLW\�WR�GHYHORS�D�FDVH�VWXG\�IRU�WKH�&RUULGRU�1RUG��ZKLFK�IDOOV�LQWR

����� ,QGHHG��WKH�8.�DQG�$XVWULDQ�FDVH�VWXGLHV�DLPHG�WR�EH�VRPHZKDW�PRUH�WKDQ�D�GHPRQVWUDWLRQ�SURMHFW��7KH�UHVXOWV�ZHUH
WR�IHHG�LQWR�UHJLRQDO�SODQQLQJ�



FDWHJRU\���DERYH��ZDV�SDUWLFXODUO\�ZHOFRPHG�VLQFH�LW�ZRXOG�ILOO�D�JDS�LQ�WKH
H[SHULHQFH�DQG�WKH�QHHG�WR�GHYHORS�DSSURSULDWH�PHWKRGV�IRU�GHDOLQJ�ZLWK
PXOWLPRGDOLW\�DW�FRUULGRU�VFDOH�

���� ,1752'8&7,21�72�7+(�.(<�)($785(6�2)�($&+�&255,'25

������ 2YHUYLHZ

:KHQ�WKH�RULJLQDO�LQLWLDWLYH�RI�FDUU\LQJ�RXW�D�QXPEHU�RI�FRUULGRU�6($V�ZDV
GLVFXVVHG��WKH�06�DQG�WKH�&RPPLVVLRQ�GLG�QRW�GHILQH�LQ�DQ\�VSHFLILF�ZD\�WKH
FRQFHSW�RI�´D�FRUULGRUµ��WKHUHIRUH�OHDYLQJ�LW�RSHQ�WR�EURDG�LQWHUSUHWDWLRQ���1RW
VXUSULVLQJO\��WKLV�KDV�OHG�WR�WKH�FKRLFH�RI�D�YHU\�GLYHUVH�UDQJH�RI�´FRUULGRUVµ�
ERWK�LQ�WHUPV�RI�VL]H�DQG�SK\VLFDO�FKDUDFWHULVWLFV�DQG�LQ�WHUPV�RI�WKHLU�OLQN�WR
VWUDWHJLF�SODQQLQJ��WKLV�LV�GLVFXVVHG�LQ�6HFWLRQ������

7KH�FRPPRQ�GHQRPLQDWRU�IRU�HDFK�FRUULGRU�ZDV�WKDW�LW�KDG�WR�EH�SDUW�RI�D
7UDQV�(XURSHDQ�7UDQVSRUW�1HWZRUN�DQG�WKHUHIRUH�D�FRPPXQLFDWLRQV�DUWHU\�RI
VLJQLILFDQW�LPSRUWDQFH�IRU�(XURSHDQ�HFRQRPLF�GHYHORSPHQW�DQG�LQWHJUDWLRQ�
+RZHYHU��D�ODUJH�DPRXQW�RI�IUHHGRP�ZDV�JLYHQ�WR�WKH�LQLWLDWRUV�LQ�WHUPV�RI
VHOHFWLQJ�WKH�FRUULGRU�DQG�PHWKRGV�WR�EH�XVHG���7KH�IROORZLQJ�DUH�DPRQJVW�WKH
NH\�FKDUDFWHULVWLFV�ZKLFK�OHG�WR�WKH�VHOHFWLRQ�RI�WKH�ILYH�DUHDV�

• WKH�FRUULGRU�KDV�LPSRUWDQW�LQWHUQDWLRQDO�PXOWL�PRGDO�WUDQVSRUW��URDG��UDLO
DQG�ZDWHUZD\V��OLQNDJHV�ERWK�EHWZHHQ�(8�PHPEHU�VWDWHV�DQG�ZLWK�WKH
(8·V�DFFHVVLRQ�SDUWQHUV��)5��$��8.��

 

• WKH�FRUULGRU�LV�DOUHDG\�XQGHU�SUHVVXUH�IURP�WUDIILF��SDUWLFXODUO\�IUHLJKW
WUDQVSRUW�DQG�FDU�MRXUQH\V��WKLV�LV�H[SHFWHG�WR�LQFUHDVH�LQ�WKH�IXWXUH��$��8.�
,��)5���DQG�WKH�FRUULGRU�KDV�VDIHW\�SUREOHPV�ZKLFK�UHTXLUH�XUJHQW
FRQVLGHUDWLRQ��,��6��

 

• WKH�FRUULGRU�LV�FKDUDFWHULVHG�E\�GHQVHO\�SRSXODWHG�DUHDV��HFRQRPLF
LQIUDVWUXFWXUH�DQG�LQGXVWU\�LQWHUVSHUVHG�ZLWK�D�QXPEHU�RI�QDWLRQDOO\��DQG
LQ�VRPH�FDVHV�LQWHUQDWLRQDOO\��LPSRUWDQW�VLWHV�RI�HFRORJLFDO�DQG�UHFUHDWLRQDO
LPSRUWDQFH��8.��$��6��

 

• D�FHUWDLQ�DPRXQW�RI�GDWD��HQYLURQPHQWDO�DQG�RU�WUDQVSRUW��LV�DOUHDG\
DYDLODEOH�IRU�WKH�FRUULGRU��SURYLGLQJ�D�JRRG�EDVLV�IRU�WKH�6($��)5��$��6��

 

• QRQH�RI�WKH�SUHYLRXV�VWXGLHV��H�J��(,$V�RU�HDUO\�6($V��UHODWHG�WR�WKH
FRUULGRU�DUHD�LQ�TXHVWLRQ�KDG�H[DPLQHG�WKH�PXOWL�PRGDO�GLPHQVLRQ��$��)5�
6��

 

• WKH�UHJLRQDO�VWDNHKROGHUV�LQFOXGLQJ�ORFDO�JRYHUQPHQW��SULYDWH�VHFWRU
HFRQRPLF�DQG�WUDQVSRUW�ERGLHV��DFDGHPLD�DQG�HQYLURQPHQWDO�JURXSV
UHFRJQLVHG�WKH�QHHG�WR�SODQ�WUDQVSRUW�DQG�ODQG�XVH�ZLWKLQ�WKH�FRUULGRU�DW�D
VWUDWHJLF�OHYHO��8.��

 

• VSHFLILFDOO\�IRU�WKH�'DQXEH�FRUULGRU��$���DV�DQ�LPSRUWDQW�OLQNDJH�EHWZHHQ
WKH�(8�DQG�LWV�HDVWHUQ�DFFHVVLRQ�SDUWQHUV��WKH�$XVWULDQ�6($�VWXG\�DQG�WKH



VXVWDLQDEOH�WUDQVSRUW�VROXWLRQV�WKDW�LW�DLPV�WR�SURPRWH��ZLOO�UHSUHVHQW�DQ
H[FHOOHQW�H[DPSOH�IRU�VXFFHVVIXO�FR�RSHUDWLRQ�RI�(8�PHPEHU�VWDWHV�ZLWK�LWV
DFFHVVLRQ�SDUWQHUV��DQG

• LQ�JHQHUDO��WKH�SLORW�VWXGLHV�FRQILUPHG�WKH�UXOH�ZKHUHE\�WKH�JHRJUDSKLFDO
FRYHUDJH�RI�WKH�HYDOXDWLRQ�KDV�WR�EH�FRPSDWLEOH�ZLWK��DQG�UHOHYDQW�WR�WKH
QDWXUH�RI�WKH�TXHVWLRQV�EHLQJ�DGGUHVVHG�LQ�WKH�6($��VHH�%R[������

%R[���� &KRRVLQJ�WKH�FRUULGRU·V�SK\VLFDO�ERXQGDULHV��,WDO\�DQG�WKH�8.

$V�D�UHVXOW�RI�WKHVH�YDULHG�FKDUDFWHULVWLFV��WKH�ILYH�VWXGLHV�DUH�VLJQLILFDQWO\
GLIIHUHQW�DQG�SURYLGH�YHU\�LQWHUHVWLQJ�LQVLJKW�LQ�WKH�FXOWXUDO��PHWKRGRORJLFDO
DQG�ILQDQFLDO�LPSOLFDWLRQV�RI�GLIIHUHQW�DSSURDFKHV�

7KH�,WDOLDQ�VWXG\
7KLV�VWXG\�DUJXHV�WKDW�DW�WKLV�PRUH�VWUDWHJLF�OHYHO�RI�LQWHUYHQWLRQ�RQ�WKH�WUDQVSRUW�V\VWHP�LW�LV
HVVHQWLDO�WR�GLVWLQJXLVK�EHWZHHQ�ORQJ�GLVWDQFH�DQG�VKRUW�GLVWDQFH�WUDYHO�

• ,Q�WHUPV�RI�ORQJ�GLVWDQFH�WUDYHO��H�J��EHWZHHQ�UHJLRQV��WKH�VWXG\�DUHD�VKRXOG�EH�ODUJH
HQRXJK�WR�HQDEOH�WKH�FRQVLGHUDWLRQ�RI�WUDQVSRUW�SURYLVLRQ�LQ�PXOWLPRGDO�WHUPV���7KLV�ZLOO
UHTXLUH�FRQVLGHUDWLRQ�RI�WKH�QDWLRQDO�VFDOH��+HUH�WKH�DLP�LV�WR�FRQVLGHU�WKH�LQGXFHG�HIIHFWV
RI�WKH�SURSRVHG�LQLWLDWLYH�RQ�WKH�GLVWULEXWLRQ�RI�GHPDQG�IRU�PRELOLW\�RYHU�HDFK�WUDQVSRUW
PRGH��L�H��ORRNLQJ�DW�WKH�VLWXDWLRQ�RI�WKH�RYHUDOO�VXSSO\�

• )RU�PHGLXP�GLVWDQFH�WUDYHO�WKH�VWXG\�VKRXOG�LQFOXGH�WKH�PDLQ�WUDQVSRUW�V\VWHPV
�SDUWLFXODUO\�URDG���W\SLFDOO\�XVHG�IRU�PHGLXP�DQG�VKRUW�GLVWDQFH�WUDYHO��DV�ZHOO�DV�WKH
VHFRQGDU\�QHWZRUN�RI�FRQQHFWLRQV�LQ�UHODWLRQ�WR�WKH�QHZ�LQIUDVWUXFWXUH��7KLV�ZLOO�UHTXLUH
FRQVLGHUDWLRQ�RI�D�PRUH�GHWDLOHG�VFDOH��ZKLFK�ZLOO�DOVR�GHSHQG�RQ�WKH�FKDUDFWHULVWLFV�RI�WKH
UHJLRQV�DIIHFWHG�E\�WKH�LQLWLDWLYH��+HUH�WKH�PHWKRGRORJ\�LV�H[SHFWHG�WR�DSSO\�WR�WKH
WUDQVSRUW�PRGH�VHOHFWHG��VHH��6HFWLRQ��¶7KH�,WDOLDQ�$SSURDFK·�EHORZ��

7KXV��WKH�7HDP�SURSRVHV�D�VLPSOH�FRUUHODWLRQ�EHWZHHQ�VFDOH�DQG�IXQFWLRQDO�LVVXHV�UHOHYDQW�WR
WKH�TXHVWLRQV�EHLQJ�DGGUHVVHG�E\�WKH�6($�

6FDOH�XVHG�WR�GHILQH�WKH�DUHD�RI�LQWHUHVW� /LQN�ZLWK�IXQFWLRQDO�LVVXHV�
*HRJUDSKLFDO ,QWHUPRGDO�PRELOLW\
7HUULWRULDO�²�VSDWLDO 7KH�7UDQVSRUW�V\VWHP�DQG�QHWZRUN�DIIHFWHG�E\

WKH�LQLWLDWLYH
/RFDO 6LJQLILFDQW�HQYLURQPHQWDO�SUREOHPV��VHQVLWLYH

DUHDV�HWF�

7KH�8.�VWXG\
7KH�JHRJUDSKLFDO�VFRSH�RI�WKH�VWXG\�QHHGV�WR�EH�UHOHYDQW�WR�WKH�TXHVWLRQV�WKDW�WKH�6($�LV
DGGUHVVLQJ���$�PDMRU�DLP�RI�WKH�8.�FDVH�VWXG\�ZDV�WR�H[DPLQH�UHJLRQDO�WUDQVSRUW�SROLF\
RSWLRQV��7KH�SK\VLFDO�ERXQGDULHV�RI�WKH�8.�FDVH�VWXG\�ZHUH�WKHUHIRUH�GHOLQHDWHG�YHU\�EURDGO\
WR�HQFRPSDVV�WKH�HDVW�ZHVW�OLQNV�EHWZHHQ�WKH�,ULVK�VHD�SRUWV�IURP�+H\VKDP�WR�+RO\KHDG�DQG
WKH�1RUWK�6HD�SRUWV�IURP�+XOO�WR�*ULPVE\��D�FRUULGRU�ZKLFK�KDG�DOUHDG\�EHHQ�FRQVLGHUHG�DV
SDUW�RI�WKH�1RUWK�(XURSHDQ�7UDGH�$[LV��7KLV�VFRSH�ZDV�WKH�RXWFRPH�RI�SUHYLRXV�GLVFXVVLRQV
EHWZHHQ�DOO�VWDNHKROGHUV�LQ�WKH�UHJLRQ�DQG�DOVR�ZLWK�WKH�8.�JRYHUQPHQW�DQG�WKH�(&�WR�SURYLGH
D�ZLGHU�1DWLRQDO�DQG�(XURSHDQ�SHUVSHFWLYH�



������ .H\�)HDWXUHV�RI�WKH�&RUULGRU�6WXGLHV

7DEOH��SURYLGHV�D�VKRUW�VXPPDU\�RI�WKH�SULQFLSDO�FKDUDFWHULVWLFV�RI�WKH�VWXGLHV�

7DEOH���� 7KH�FRUULGRUV�DW�D�JODQFH

&RUULGRU 0DLQ�DXWKRUV ,QLWLDWRUV�RI�WKH
VWXG\

$SSUR[�
&RVW
�HXURV�

7UDQVSRUW
PRGH

$SSUR[��VXUI�
$UHD�FRYHUHG
E\�WKH�VWXG\
�NP��

7HUULWRU\�-XUL
VGLFWLRQ

$XVWULD *UXSSH�VXS
'RQDXNRUULGR
U��
&RQVXOWDQWV
�75$),&2�

$XVWULDQ
0LQLVWU\�RI
7UDQVSRUW�DQG�0�
RI�(QYLURQPHQW

������� LQODQG
ZDWHUZD\V
UDLO
URDG

������ LQWHUQDWLRQDO
�$XVWULD�
+XQJDU\�
6ORYDNLD�DQG
*HUPDQ\�

)UDQFH &RQVXOWDQWV
�,1*(523�

)UHQFK�5RDG
$GPLQLVWUDWLRQ
�6(75$�

������� URDG
UDLO
LQODQG
ZDWHUZD\V

������ LQWHUQDWLRQDO
�)UDQFH�
%HOJLXP�

,WDO\ &RQVXOWDQWV
�8QLY��GL
5RPD�

5HJLRQH�(PLOLD
5RPDJQD�DQG
5HJLRQH�9HQHWR

URDG
�UDLO�

QDWLRQDO

6ZHGHQ &RQVXOWDQWV
7UDQVHN�$%
DQG�97,

6ZHGLVK�5RDG
$GPLQLVWUDWLRQ

������� URDG
UDLO
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������ QDWLRQDO

)LYH�GLVWLQJXLVKLQJ�DVSHFWV�DUH�ZRUWK�GLVFXVVLQJ�LQ�PRUH�GHWDLO�

• 0DLQ�$XWKRUV�DQG�,QLWLDWRUV�
:LWK�WKH�H[FHSWLRQ�RI�6ZHGHQ��DOO�VWXGLHV�KDYH�EHHQ�FDUULHG�RXW�PDLQO\�E\
H[WHUQDO�LQGHSHQGHQW�FRQVXOWDQWV���7KLV�LV�SDUWO\�H[SODLQHG�E\�WKH�IDFW�WKDW�WKH
PDLQ�REMHFWLYH�ZDV�WR�SURGXFH�PHWKRGV��UDWKHU�WKDQ�DQ�6($�UHSRUW�SHU�VH�
1RQHWKHOHVV��LQ�YDU\LQJ�GHJUHHV��DOO�FRQVXOWDQWV�UHSRUWHG�DQG�GLVFXVVHG
SURJUHVV�ZLWK�WKH�WUDQVSRUW�DGPLQLVWUDWLRQV��ZKLFK�KDG�LQLWLDWHG�WKH�SURMHFW�

,W�VKRXOG�EH�VWUHVVHG�WKDW�WKH�DGYDQWDJHV�RI�FDUU\LQJ�RXW�DQ�6($�DUH�DV�PXFK
LQ�GRLQJ�WKH�DVVHVVPHQW�DV�LQ�SURGXFLQJ�WKH�UHSRUW�DQG�REWDLQLQJ�WKH�UHVXOWV
RI�WKH�DQDO\VLV���%\�GRLQJ�DQ�6($��SHRSOH�OHDUQ�WR�WKLQN�LQ�WHUPV�RI
HQYLURQPHQWDO�LQWHJUDWLRQ�DQG�VXVWDLQDELOLW\��DQG�WKH\�ZLOO�VHW�XS
FROODERUDWLRQV�DQG�QHZ�FKDQQHOV�RI�FRPPXQLFDWLRQ�EHWZHHQ�WUDQVSRUW
GLYLVLRQV�PLQLVWULHV�DQG�HQYLURQPHQWDO�DXWKRULWLHV��PLQLVWULHV�DQG�RU
HQYLURQPHQWDO�SURWHFWLRQ�DJHQFLHV��

• &RVW�



7KH�FRVW�RI�HDFK�VWXG\�YDULHG�ZLGHO\���7KLV�LV�D�GLUHFW�UHIOHFWLRQ�RI�WKH
GLIIHUHQW�PHWKRGV�DGRSWHG�DQG�OHYHO�RI�GHWDLOHG�GDWD�JDWKHULQJ�DQG�DQDO\VLV
ZKLFK�ZDV�FDUULHG�RXW���+RZHYHU��WKHVH�VKRXOG�QRW�EH�FRQVLGHUHG�H[DPSOHV�RI
IXOO�FRVW�RI�DQ�6($�VLQFH�WKH\�LQFOXGH�PHWKRGRORJLFDO�UHVHDUFK�DQG
GHYHORSPHQW��DQG�H[FOXGH��LQ�PRVW�FDVHV��DQ�HOHPHQW�RI�FRQVXOWDWLRQ�DQG�D
IXOO�SURFHVV�RI�GDWD�JDWKHULQJ�DQG�DQDO\VLV�

• $OWHUQDWLYHV�0RGHV�
$OO�VWXGLHV�SURYLGH�LQWHUHVWLQJ�OHVVRQV�RQ�KRZ�WR�FRPSDUH�GLIIHUHQW�PRGDO
VROXWLRQV���,Q�DGGLWLRQ��WKH�8.�DQG�$XVWULDQ�FDVHV�KDYH�WDNHQ�LQWR
FRQVLGHUDWLRQ�QRQ�LQIUDVWUXFWXUH�DOWHUQDWLYHV��WKXV�SURYLGLQJ�D�YHU\
FRPSUHKHQVLYH�UDQJH�RI�PHWKRGV�DQG�DSSURDFKHV�WR�6($�DQG�WR�WKH�FRQFHSW
RI�DOWHUQDWLYHV�ZKLFK�PD\�EH�FRQVLGHUHG�DW�WKLV�SODQQLQJ�VWDJH�

• 6XUIDFH�DUHD�
7KH�VXUIDFH�DUHD�LQFOXGHG�LQ�WKH�VWXGLHV�YDULHG�RQO\�VOLJKWO\��FRPSDUHG�WR�WKH
YDULDWLRQ�LQ�FRVW���7KXV��WKH�PHWKRG�DGRSWHG�PD\�KDYH�VHULRXV�LPSOLFDWLRQV�LQ
WHUPV�RI�RYHUDOO�FRVWV�

• 7HUULWRU\�-XULVGLFWLRQ�
,W�LV�ZRUWK�KLJKOLJKWLQJ�WKDW�WKH�$XVWULDQ�DQG�)UHQFK�VWXG\�KDYH�ORRNHG�DW
WUDQV�ERXQGDU\�FRUULGRUV���7KLV�LV�SDUWLFXODUO\�LPSRUWDQW�IRU�WKH�7(1��ZKLFK�LV
D�QHWZRUN�DLPLQJ�WR�FRQQHFW�DOO�(8�0HPEHU�6WDWHV��DQG�WKH�LVVXHV�UDLVHG�LQ
WHUPV�RI�GDWD�DQG�FROODERUDWLRQ�PDNH�D�FRQWULEXWLRQ�WR�IXWXUH�6($V�LQ�WKLV
DUHD�

7KH�IROORZLQJ�VHFWLRQV�SURYLGH�DQ�LQWURGXFWLRQ�WR�HDFK�FRUULGRU�VWXGLHG�

������ *RWKHQEXUJ���-|QN|SLQJ�7UDQVSRUW�&RUULGRU��6ZHGHQ�

7KH�*RWKHQEXUJ�-|QN|SLQJ�7UDQVSRUW�&RUULGRU�OLHV��LQ�VRXWK�ZHVWHUQ�6ZHGHQ
DQG�LV�D�VHFWLRQ�RI�WKH�*RWKHQEXUJ���6WRFNKROP�FRUULGRU���$Q�´(QYLURQPHQWDO
,PSDFW�RI�6WUDWHJLF�&KRLFHVµ�LQ�WKH�FRUULGRU�ZDV�LQLWLDWHG�E\�WKH�6ZHGLVK
1DWLRQDO�5RDG�$GPLQLVWUDWLRQ�DQG�DLPV�WR�FRQWULEXWH�WRZDUGV�WKH�(XURSHDQ
&RPPLVVLRQV�GHYHORSPHQW�ZRUN�RQ�6($�RI�HQWLUH�PXOWL�PRGDO�WUDQVSRUW
QHWZRUNV�

7KH�VWXG\�ZDV�XQGHUWDNHQ�E\��7UDQVHN�$%�DQG�WKH�5RDG�DQG�7UDIILF�5HVHDUFK
,QVWLWXWH��97,���7KH�VWXG\�ZDV�SXEOLVKHG�LQ��������7KH�REMHFWLYHV�EHKLQG
FRUULGRU�GHYHORSPHQW�LQFOXGH�

• LPSURYH�WKH�1DWLRQDO�5RDG����WR�JXDUDQWHH�URDG�VDIHW\�
• SURPRWH�HFRQRPLF�DQG�VRFLDO�GHYHORSPHQW�WKURXJK�PXOWL�PRGDO�OLQNDJHV

WR�WUDQVSRUW�DQG�HFRQRPLF�QRGHV���H�J��EHWWHU�UDLO�FRQQHFWLRQV�WR
*RWKHQEXUJ�DQG�-|QN|SLQJ�DLUSRUWV�

(QYLURQPHQWDO�FRQVLGHUDWLRQV�DUH�QRW�FRQVLGHUHG�WR�EH�WKH�PDLQ�UHDVRQ�IRU
FKDQJLQJ�WKH�FXUUHQW�WUDQVSRUW�V\VWHP��DOWKRXJK�UHJLRQDO�JRDOV�VXSSRUW�D
PRYH�WR�PRUH�D�HQYLURQPHQWDOO\�FRQVLGHUDWH�WUDQVSRUW�V\VWHP�



������ 7UDQV�3HQQLQH�&RUULGRU���8QLWHG�.LQJGRP

7KH�6($�RI�WKH�7UDQV�3HQQLQH�&RUULGRU��73&���DQ�DUHD�H[WHQGLQJ�IURP�FRDVW
WR�FRDVW�DFURVV�QRUWKHUQ�(QJODQG�DQG�FRYHULQJ��������NP���DLPV�WR�HYDOXDWH
WKH�HQYLURQPHQWDO��WUDQVSRUW��ODQG�XVH�DQG�VRFLR�HFRQRPLF��FRQVHTXHQFHV�RI
UHJLRQDO�WUDQVSRUW�VWUDWHJ\�RSWLRQV���7KH�6($�ZDV��XQGHUWDNHQ�E\�09$�
(QYLURQPHQWDO�5HVRXUFHV�0DQDJHPHQW��(50��DQG�'DYLG�6LPPRQGV
&RQVXOWDQF\�DQG�ZDV�FRPPLVVLRQHG�E\�D�UHJLRQDO�6WHHULQJ�*URXS�FRPSRVHG
RI�FHQWUDO�DQG�ORFDO�JRYHUQPHQW���JRYHUQPHQW�DJHQF\��WUDQVSRUW�SURYLGHUV�DQG
RSHUDWRU��DQG�DFDGHPLF�SDUWQHUV��DFWLYH�LQ�WKH�DUHD��$�QHHG�IRU�D�UHJLRQDO
DSSURDFK�WR�GHYHORSPHQW�KDG�EHHQ�LGHQWLILHG�LQ������E\�WKHVH�LQWHUHVWV�
ZKLFK�OHG�WR�WKH�FRQFHSWLRQ�RI�D�VWUDWHJLF�WUDQVSRUW�VWXG\��7KH�DVVHVVPHQW
SURFHVV�EHJDQ�LQ�0DUFK������DQG�ZDV�FRPSOHWHG�LQ�-XO\������

7KH�6($�VWXG\�LQFRUSRUDWHV�WKH�SURFHVV�RI�WUDQVSRUW�VWUDWHJ\�IRUPXODWLRQ�DV
ZHOO�DV�DQDO\VLV��LQ�ZKLFK�SUHVHQW�DQG�IXWXUH�SUREOHPV�DUH�LGHQWLILHG�DQG
H[DPLQHG��DOWHUQDWLYH�VWUDWHJLHV�GHYLVHG�DQG�WKHLU�SRWHQWLDO�LPSDFWV��LQ�DOO
VLJQLILFDQW�UHVSHFWV��QRW�MXVW�XSRQ�WKH�HQYLURQPHQW��DUH�FRQVLGHUHG�

7KH�7UDQV�3HQQLQH�&RUULGRU�LV�SDUW�RI�WKH�1RUWKHUQ�(XURSHDQ�7UDGH�$[LV�DQG
LV�FKDUDFWHULVHG�E\�ODUJH�XUEDQ�FRQXUEDWLRQV��ROG�LQGXVWULDO�WRZQV
LQWHUVSHUVHG�ZLWK�VRPH�RI�WKH�8QLWHG�.LQJGRP·V�PRVW�YDOXHG�VFHQHU\�DV�ZHOO
DV�DUHDV�RI�KLJK�QDWXUH�FRQVHUYDWLRQ�YDOXH��7KH�DUHD�LV�H[SHULHQFLQJ�LQFUHDVLQJ
SUHVVXUHV�RQ�LWV�HQYLURQPHQW�IURP�UHJLRQDO�HFRQRPLF�GHYHORSPHQW�DQG�WKH
H[SDQVLRQ�RI�XUEDQ�DQG�VXUURXQGLQJ�UXUDO�DUHDV��LQFUHDVLQJ�WUDQVSRUW�XVH�DQG
UHFUHDWLRQDO�SUHVVXUHV�

7KH�FRUULGRU�UXQV�IURP�FRDVW�WR�FRDVW�EULQJLQJ�WRJHWKHU�WKH�WZR�UHJLRQV�RI
1RUWK�:HVW�(QJODQG��LQFOXGLQJ�WKH�FLWLHV�RI�0DQFKHVWHU�DQG�/LYHUSRRO��DQG
<RUNVKLUH�DQG�+XPEHUVLGH��ZLWK�WKH�FLWLHV�RI�/HHGV��%UDGIRUG��6KHIILHOG��<RUN
DQG�+XOO���DQG�WKH�DGMDFHQW�DUHDV�RI�'HUE\VKLUH��1RUWK�:DOHV�DQG�WKHLU
WUDGLQJ�OLQNV�ZLWK�,UHODQG�DQG�WKH�1RUWK�6HD�FRXQWULHV��7KH�WRWDO�SRSXODWLRQ
LQ�WKH�DUHD�DPRXQWV�WR�RYHU������PLOOLRQ�

������ 6($�'DQXEH�&RUULGRU���$XVWULD

$Q�6($�RI�WKH�$XVWULDQ�VHFWLRQ�RI�WKH�'DQXEH�&RUULGRU��683�'RQDXNRUULGRU��
ZDV�LQLWLDWHG�E\�WKH�$XVWULDQ�)HGHUDO�0LQLVWU\�IRU�WKH�(QYLURQPHQW��<RXWK
DQG�)DPLO\�$IIDLUV�DQG�WKH�)HGHUDO�0LQLVWU\�RI�6FLHQFH�DQG�7UDQVSRUW�LQ
UHVSRQVH�WR�WKH�(XURSHDQ�&RPPLVVLRQ·V�SODQ�WR�FRPSOHWH�6($V�IRU�WKH�7(1V�

7KH�6WXG\�ZDV�XQGHUWDNHQ�E\�75$),&2�9HUNHKUVSODQXQJ��$�ILUVW�LQWHULP
UHSRUW�RI�WKH�6($�ZDV�SXEOLVKHG�LQ�$SULO������ZLWK�DQ�,QWHULP�6XPPDU\
GRFXPHQW�LQ�2FWREHU�������DQG�D�)LQDO�5HSRUW�LQ�'HFHPEHU������

7KH�&RUULGRU�VWUHWFKHV�VRPH����NP�HDVW�WR�ZHVW�DFURVV�QRUWK�HDVWHUQ�$XVWULD�
URXJKO\�IROORZLQJ�WKH�URXWH�RI�WKH�'DQXEH��EHWZHHQ�WKH�+XQJDULDQ�DQG
6ORYDN�%RUGHUV�WR�WKH�*HUPDQ�%RUGHU��7KH�WRWDO�DUHD�DVVHVVHG�LQ�WKH�6($�LV
DSSUR[LPDWHO\�������NP��ZKLFK�LV�RYHU�RQH�VL[WK�RI�WKH�DUHD�RI�$XVWULD�DQG
LQFRUSRUDWHV�VRPH�����ORFDO�DGPLQLVWUDWLYH�DUHDV��FURVVLQJ���IHGHUDO�VWDWHV��7KH
6($�GRHV�KRZHYHU�WDNH�LQWR�DFFRXQW�VRFLR�HFRQRPLF�WUHQGV�LQ�D�PXFK�ZLGHU



DUHD�FRPSULVLQJ�WKH�ZKROH�RI�1RUWK�HDVWHUQ�$XVWULD�DQG�WKH�QHLJKERXULQJ
UHJLRQV�LQ�+XQJDU\��6ORYDNLD�DQG�*HUPDQ\�

7KH�DVVHVVPHQW�DUHD�KDV�D�SRSXODWLRQ�RI�DURXQG�����PLOOLRQ�SHRSOH������
ILJXUHV��ZKLFK�LV�FRQFHQWUDWHG�LQ�WKH�PDLQ�XUEDQ�DUHDV�RI�9LHQQD��/LQ]�:HOV�
6DO]EXUJ�DQG�6W�3|OWHQ�.UHPV��:KHQ�WRXULVW�QXPEHUV�DUH�DOVR�WDNHQ�LQWR
FRQVLGHUDWLRQ��WKHVH�XUEDQ�FHQWUHV�DOVR�KDYH�WKH�KLJKHVW�SRSXODWLRQ�GHQVLWLHV
RI�XS�WR������SHRSOH�SHU�NP����7KH�VWXG\�DUHD�DOVR�VXSSRUWV�RYHU�KDOI�RI
$XVWULD·V�MREV��ZLWK�PRUH�WKDQ�KDOI�RI�WKHVH�EHLQJ�LQ�WKH�9LHQQD�DUHD�
7KH�FRUULGRU�LV�DQ�LPSRUWDQW�WUDQVSRUW�URXWH�OLQNLQJ�%DYDULD�DQG�$XVWULD�WR
WKH�(8·V�HDVWHUQ�QHLJKERXUV��7KH�URDG�DQG�UDLO�OLQNDJHV��DQG�WKH�5LYHU
'DQXEH�KDYH�VLQFH�KLVWRULFDO�WLPHV�SOD\HG�D�YHU\�LPSRUWDQW�SDUW�LQ�WKH
HFRQRP\�RI�&HQWUDO�(XURSH��DQG�WKHLU�UROH�KDV�EHFRPH�LQFUHDVLQJO\�LPSRUWDQW
DV�D�UHVXOW�RI�WKH�(8·V�LQFUHDVLQJ�DVVRFLDWLRQ�ZLWK�LWV�HDVWHUQ�QHLJKERXUV���7KH
FRUULGRU�LQ�JHQHUDO�LV�DOVR�H[SHULHQFLQJ�LQFUHDVLQJ�GHYHORSPHQW�SUHVVXUHV�DV�D
UHVXOW�RI�H[SDQGLQJ�WUDGH�DQG�UHODWLRQV�ZLWK�(DVWHUQ�(XURSH��,Q�SDUWLFXODU�
IUHLJKW�PRYHPHQW�DQG�FDU�WUDIILF�WKURXJK�$XVWULD��ERWK�QRUWK���VRXWK�WUDIILF
DQG�LQFUHDVLQJO\�HDVW���ZHVW�WUDIILF��KDV�LQFUHDVHG�UDSLGO\�RYHU�WKH�ODVW�GHFDGH
WR�WKH�H[WHQW�WKDW�LWV�LPSDFWV�RQ�WKH�HQYLURQPHQW�DUH�EHFRPLQJ�XQDFFHSWDEOH�

������ 7HVW�VXU�OH�&RUULGRU�1RUG���)UDQFH

7KH�VFRSH�RI�WKH�VWXG\�LQLWLDWHG�E\�WKH�'LUHFWLRQ�GHV�5RXWHV�DQG�6(75$�ZDV
WKDW�RI�PHWKRGRORJLFDO�UHVHDUFK��DSSOLHG�RQO\�IRU�LOOXVWUDWLYH�UHDVRQV�WR�WKH
&RUULGRU�1RUG���7KLV�ZDV�QHYHU�LQWHQGHG�WR�EH�DQ�DFWXDO�6($�RI�WKH�FRUULGRU�
DQG�WKH�DOWHUQDWLYH�VFHQDULRV�ZKLFK�KDYH�EHHQ�FRQVLGHUHG�ZHUH�GHYHORSHG
H[FOXVLYHO\�LQ�RUGHU�WR�WHVW�D�PHWKRGRORJ\��QRW�WR�EH�SURSRVHG�LQ�UHDOLW\�

,Q�DJUHHPHQW�ZLWK�WKH�(XURSHDQ�&RPPLVVLRQ��WKH�VWXG\�ZDV�LQWHQGHG�WR
DGGUHVV�WKH�LQWHUPRGDOLW\�DQG�WKH�FRQFHSW�RI�FRUULGRU�LQ�D�WUDQV�ERXQGDU\
FRQWH[W��DQG�LW�ZDV�WR�FRQVLGHU�WKH�XVH�RI�*,6�

$W�ILUVW��WKH�&RUULGRU�1RUG�ZDV�GHVLJQHG�WR�WHVW�WKH�6($�PHWKRGRORJ\�ZKLFK
KDG�EHHQ�GHYHORSHG�IRU�WKH�URDG�OLQN�$���EHWZHHQ�/\RQ�DQG�1DUERQQH
���������+RZHYHU��WKH�VFRSH�ZDV�VRRQ�H[WHQGHG�IURP�D�VLPSOH�WHVW��WR�DQ
RSWLPLVDWLRQ�DQG�D�IXUWKHU�GHYHORSPHQW�RI�WKH�PHWKRGRORJ\��GXH�WR�WKH
GLIILFXOWLHV�DQG�VKRUWFRPLQJV�RI�DSSO\LQJ�D�URDG�RQO\�PHWKRG�WR�D�FRPSOH[
PXOWLPRGDO�FRUULGRU�

7KH�VWXG\�ZDV�XQGHUWDNHQ�E\�,1*(523�FRQVXOWDQWV�EHWZHHQ������DQG������
7KH�ILQDO�UHSRUW�RQ�ZKLFK�WKLV�DQDO\VLV�LV�EDVHG��ZDV�SURGXFHG�LQ�)HEUXDU\
�����

7KH�WUDQV�ERXQGDU\�FRUULGRU�LQFOXGHV�DOO�WKH�DUHD�QRUWK�RI�3DULV�DQG�VRXWK�RI
%UXVVHOV�ZLWKLQ�ZKLFK�OLH�WKH�FLWLHV�RI�$PLHQV�DQG�/LOOH���7KH�DUHD�RI�WKH�VWXG\
FRYHUV�D�VXUIDFH�RI�DSSUR[LPDWHO\��������NP���RI�ZKLFK�������NP��DUH�VLWXDWHG
LQ�%HOJLXP���7KH�PD[LPXP�OHQJWK�RI�WKH�FRUULGRU�RQ�WKH�D[LV�ZKLFK�LV�PRVW
XVHG�E\�WUDIILF�LV�����NP��WKH�PD[LPXP�ZLGWK�LV�����NP���7KH�)UHQFK�VLGH
FRQFHUQV�ILYH�DGPLQLVWUDWLYH�UHJLRQV��GpSDUWPHQWV���ZKLOVW�WKH�%HOJLDQ�VLGH
LQFOXGHV�WZR�SURYLQFHV�RI�WKH�:DOORQQH�UHJLRQ�



$W�SUHVHQW��LW�LQFOXGHV�URDGV��UDLOZD\�DQG�D�ZDWHUZD\���+RZHYHU��LW�LV
HQYLVDJHG�WKDW�WKH�OHYHO�RI�WUDIILF�ZLOO�LQFUHDVH�WR�WKH�SRLQW�ZKHUH�WKH
FRUULGRU·V�LQIUDVWUXFWXUH�ZLOO�QHHG�WR�EH�UHYLHZHG���)RU�WKLV�UHDVRQ�
LQIUDVWUXFWXUH�ZLWKLQ�WKH�FRUULGRU�KDV�DOUHDG\�EHHQ�WKH�VXEMHFW�RI�D�QXPEHU�RI
VWXGLHV�IRU�WKH�GHYHORSPHQW�RI�GLIIHUHQW�PRGHV��PRWRUZD\V��QDWLRQDO�URDGV�
KLJK�VSHHG�UDLO��IUHLJKW�UDLOZD\V��DQG�D�FDQDO�

������ 3URJHWWR�5RPHD�6($���,WDO\

7KH�VFRSH�RI�WKH�VWXG\�LQLWLDWHG�E\�WKH�WZR�,WDOLDQ�UHJLRQDO�JRYHUQPHQWV�RI
9HQHWR�DQG�(PLOLD�5RPDJQD��ZDV�WR�GHILQH�D�FRKHUHQW�LPSDFW�DVVHVVPHQW
PHWKRGRORJ\�ZKLFK�ZRXOG�EULQJ�HQYLURQPHQWDO�FRQVLGHUDWLRQV�WR�WKH
IRUHIURQW�RI�SODQQLQJ�DQG�ZRXOG�VXSSRUW�SURMHFW�UHODWHG�(,$V�

7KH�FRUULGRU�LQFOXGHV�D�FUXFLDO�URDG�FRQQHFWLQJ�WKH�SRUW�RI�5DYHQQD�DQG
9HQLFH��DORQJ�,WDO\·V�(DVW�FRDVW��7KH�VWUDWHJLF�GLPHQVLRQ�RI�WKH�SUREOHP
DIIHFWLQJ�WKLV�OLQN�JRHV�ZHOO�EH\RQG�WKH�DGPLQLVWUDWLYH�ERXQGDULHV�RI�WKH�WZR
OHDGLQJ�UHJLRQV��DQG�DIIHFWV�WUDQVSRUWDWLRQ�DORQJ�WKH�HQWLUH�$GULDWLF�FRDVW�
,QFUHDVLQJ�ORFDO�DQG�WUDQVLW�WUDIILF�KDYH�OHG�WR�VHYHUH�FRQJHVWLRQ�DQG�VDIHW\
SUREOHPV�ZKLFK�FDQQRW�EH�DGGUHVVHG�E\�VWUXFWXUDO�PLWLJDWLRQ�PHDVXUHV�RQ�WKH
H[LVWLQJ�LQIUDVWUXFWXUH���/DQGVFDSH�DQG�ODQG�XVH�SUREOHPV�UHODWLQJ�WR�WKH
TXDQWLW\�DQG�TXDOLW\�RI�WUDQVSRUW�IORZV�ZLOO�UHTXLUH�LQWHUYHQWLRQ�LQ�WHUPV�RI
HQYLURQPHQWDO�SURWHFWLRQ�DQG�HQKDQFHPHQW��7KH�QHHG�WR�VWUHQJWKHQ�WKH
FXUUHQW�V\VWHP�ZDV�LGHQWLILHG�E\�QDWLRQDO�0LQLVWHULDO�'HFUHH�EDFN�LQ������

7KH�VWXG\�KDG�WR�SURSRVH�DQG�DVVHVV�GLIIHUHQW�DOWHUQDWLYHV�IRU�KRZ�WR�LPSURYH
WKH�H[LVWLQJ�OLQN�LQ�RUGHU�WR�PHHW�WUDQVSRUW�DQG�HQYLURQPHQWDO�SURWHFWLRQ
REMHFWLYHV�

���� /,1.,1*�5(68/76�2)�7+(�&$6(�678',(6�72�5($/�'(&,6,21�0$.,1*�352&(66(6

������ 'LIIHUHQW�SODQQLQJ�VWDJHV�DQG�FRQWH[WV

6($�LV�DQ�HYDOXDWLRQ�SURFHVV�ZKLFK�SURYLGHV�LQIRUPDWLRQ�WR�VXSSRUW�GHFLVLRQ�
PDNLQJ�LQ�UHODWLRQ�WR�VWUDWHJLF�SODQQLQJ��7KH�VXFFHVV�DQG�HIIHFWLYHQHVV�RI�6($
LV�GLUHFWO\�UHODWHG�WR�LWV�DELOLW\�WR�LQIOXHQFH�WKH�SODQQLQJ�SURFHVV�DQG�WKH�ILQDO
GHFLVLRQ�RQ�WKH�SODQ�RU�SURJUDPPH��7KLV�VHFWLRQ�KLJKOLJKWV�WKH�ZHDNQHVVHV�RI
WKH�FRQFHSW�RI�WUDQVSRUW�FRUULGRU�LQ�UHODWLRQ�WR�UHDO�GHFLVLRQ�PDNLQJ
SURFHGXUHV�

(DFK�FRXQWU\�DSSOLHG�6($�LQ�D�GLIIHUHQW�DGPLQLVWUDWLYH�FRQWH[W��7DEOH�����
VKRZV�WKH�SODQQLQJ�OHYHO�ZKLFK�LV�PRVW�UHOHYDQW�WR�WKH�WUDQVSRUW�LQLWLDWLYHV
DQG�FRUULGRUV�VHOHFWHG���$W�WKH�KLJKHVW�OHYHO��WKH\�DUH�OLQNHG�WR�WKH�VWDUW�RI�WKH
SODQQLQJ�SURFHVV�DQG�WR�VXVWDLQDEOH�WUDQVSRUW�VWUDWHJ\�RSWLRQV�EDVHG�RQ��IRU
H[DPSOH��GHPDQG�PDQDJHPHQW�RU�LQWHJUDWHG�WUDQVSRUW�DQG�ODQG�XVH�SROLFLHV
�H�J��8.����,W�LV�DW�WKLV�OHYHO�RI�DVVHVVPHQW�WKDW�WKH�UDQJH�RI�DOWHUQDWLYHV�ZKLFK
PLJKW�IHDVLEO\�GHOLYHU�VXVWDLQDEOH�WUDQVSRUW�REMHFWLYHV�ZLWKLQ�D�FRUULGRU�LV�DW
LWV�JUHDWHVW���$W�WKH�RSSRVLWH�HQG�RI�WKH�VFDOH�LV�WKH�OLQHDU�FRUULGRU�ZKLFK
UHTXLUHV�D�GHFLVLRQ�LQ�UHODWLRQ�WR�D�VSHFLILF�URXWH�DQG�QHZ�WUDQVSRUW
LQIUDVWUXFWXUH��H�J��WKH�VHFRQG�VWDJH�RI�,WDO\·V�6($��



,W�VKRXOG�EH�QRWHG�WKDW�VRPH��OLNH�WKH�)UHQFK�DQG�,WDOLDQ�VWXGLHV��ZHUH�QRW
UHDOO\�OLQNHG�WR�D�´SODQµ�RU�´SURJUDPPHµ�IRU�WKH�SLORW�FRUULGRU��:KLOVW�RWKHUV�
OLNH�WKH�8.�H[DPSOH��ZHUH�FOHDUO\�OLQNHG�WR�DQ�RQJRLQJ�SURFHVV�RI�SODQQLQJ
IRU�WKH�DUHD�VHOHFWHG�DV�´WKH�FRUULGRUµ�

7DEOH���� 7KH�VWUDWHJLF�GLPHQVLRQ�RI�WKH�GLIIHUHQW�SODQQLQJ�VWDJHV�UHODWLQJ�WR�WKH
FRUULGRUV�VHOHFWHG

6WDJH�LQ�WKH�3ODQQLQJ�3URFHVV 8. 6ZHGHQ $XVWULD ,WDO\ )UDQFH

�6WUDWHJLF�3ROLF\�'HYHORSPHQW��
6WUDWHJLF�2SWLRQV�WR�PHHW�3ROLF\�2EMHFWLYHV ; �;� ; �;�
'HYHORSPHQW�RI�3ODQV�3URJUDPPHV ; ; �;� ;
'HYHORSPHQW�RI�3URMHFWV ;

� �WKLV�VWDJH�LV�SODFHG�LQ�EUDFNHWV�VLQFH�LW�LV�QRW�H[SHFWHG�WR�EH�DGGUHVVHG�DW�FRUULGRU�OHYHO��EXW
PRUH�W\SLFDOO\�DW�SROLF\�RU�SODQ�OHYHOV�



7KH�ILYH�VWXGLHV�EHLQJ�UHYLHZHG�KDYH�GHILQHG�6($�PHWKRGV��ZKLFK�ZHUH�WKHQ
WHVWHG�RQ�WKH�FRUULGRUV�WKHPVHOYHV��KRZHYHU��DV�H[SODLQHG�LQ�WKH�RULJLQDO
REMHFWLYHV�IRU�WKHVH�VWXGLHV��VHH�DERYH���PRVW�RI�WKHP�DSSOLHG�6($�DV�D
GHPRQVWUDWLRQ�RQO\�

• 7KH�)UHQFK�VWXG\�UHVXOWV�DUH�H[SOLFLWO\�LQWHQGHG�IRU�PHWKRGRORJLFDO�DQG
LOOXVWUDWLYH�SXUSRVHV�RQO\�

• ,Q�WKH�$XVWULDQ�H[DPSOH��WKH�LQLWLDWRU�DLPV�WR�SURYLGH�EDVLF�LQIRUPDWLRQ
DQG�UHFRPPHQGDWLRQV�IRU�GHFLVLRQV�UHODWLQJ�WR�IHGHUDO�WUDQVSRUW
LQIUDVWUXFWXUH�SODQV��HYHQ�WKRXJK�WKHUH�LV�QR�RIILFLDO�SODQQLQJ�SURFHVV�WR
ZKLFK�WKH�6($�FDQ�EH�GLUHFWO\�UHODWHG��7KH�6($�ZRXOG�SRLQW�GHFLVLRQ�
PDNHUV�WRZDUGV�D�WUDQVSRUW�SROLF\�IRU�WKH�FRUULGRU�ZKLFK�ZDV
HQYLURQPHQWDOO\�VXVWDLQDEOH��DQG�WR�VROXWLRQV�ZKLFK�ZHUH�FDSDEOH�RI
PHHWLQJ�VWUDWHJLF�WDUJHWV��H�J��FOLPDWH�SURWHFWLRQ��

• ,Q�WKH�,WDOLDQ�H[DPSOH��WKH�6($�SURYLGHV�DQ�DVVHVVPHQW�RI�D�PDMRU�OLQN�LQ
UHODWLRQ�WR�WKH�VWUDWHJLF�SODQ�RI�ZKLFK�LW�IRUPV�D�SDUW��WKH�6($�DQDO\VHV�WKH
WKH�SURSRVHG�PRGH�DQG�WKH�H[DFW�URXWLQJ�RI�WKH�QHZ�LQIUDVWUXFWXUH�
DOWKRXJK�LQ�SUDFWLFH��WKH�GHFLVLRQ�UHJDUGLQJ�WKLV�FRUULGRU�KDG�DOUHDG\�EHHQ
WDNHQ�SULRU�WR�WKH�SLORW�VWXG\��,W�LV�WKHUHIRUH�PRUH�RI�DQ�LOOXVWUDWLRQ�UDWKHU
WKDQ�DQ�6($�ZKLFK�ZDV�PHDQW�WR�LQIOXHQFH�WUDQVSRUW�GHFLVLRQV�

• )LQDOO\��LQ�WKH�FDVH�RI�6ZHGHQ��WKH�IXWXUH�RI�WKH�OLQN�ZDV�VWLOO�RSHQ�IRU
GLVFXVVLRQ�DW�WKH�WLPH�RI�WKH�SLORW�VWXG\�KRZHYHU��WKH�SODQQLQJ�SURFHVV�IRU
LW�KDG�VWDUWHG�VHYHUDO�\HDUV�HDUOLHU�DQG�WKH�6($�ZDV�QRW�LQWHQGHG�WR�KDYH�D
GLUHFW�LQIOXHQFH�RQ�WKH�ILQDO�SODQQLQJ�GHFLVLRQ��H[FHSW�LQ�WHUPV�RI�SURYLGLQJ
LQIRUPDWLRQ�

,Q�JHQHUDO�WHUPV��WKH�H[SHULHQFH�RI�ZRUNLQJ�DW�FRUULGRU�OHYHO�KDV�VKRZQ�WKDW
PRVW�FRXQWULHV·�SODQQLQJ�IUDPHZRUN�GR�QRW�LQFOXGH�WKH�FRQFHSW�RI�FRUULGRUV
LQ�DQ\�IRUPDOLVHG�SODQQLQJ�VWDJH�RU�GHFLVLRQ�PDNLQJ�SURFHVV���7KLV�HIIHFWLYHO\
PHDQV�WKDW���LQ�JHQHUDO���WKHUH�DUH�QR�´WUDQVSRUW�FRUULGRUµ�SODQV�RU
SURJUDPPHV��RU�LQGHHG�SROLFLHV���DQG�DV�VXFK��WKHUH�FDQ�EH�QR�´6($�RI�D
FRUULGRUµ�SHU�VH�

,I�6($�RI�FRUULGRUV�LV�WR�EHFRPH�DQ�LQWHJUDO�SDUW�RI�SODQQLQJ�DQG�HYDOXDWLRQ�
WKLV�GLIILFXOW\�PD\�QHHG�WR�EH�DGGUHVVHG�E\�WKH�GLIIHUHQW�FRXQWULHV�LQ�WKH
FRQWH[W�RI�WKHLU�H[LVWLQJ�SODQQLQJ�FXOWXUHV��,Q�RUGHU�WR�JLYH�DQ�H[DPSOH�RI�WKH
VLWXDWLRQ�LQ�SUDFWLFH��WKH�FXUUHQW�SODQQLQJ�IUDPHZRUN�LQ�*UHDW�%ULWDLQ��)UDQFH
DQG�6ZHGHQ�DUH�EULHIO\�GHVFULEHG�EHORZ�

7KH�8.�VLWXDWLRQ

7KH�8.�VWXG\�LV�SHUKDSV�WKH�RQO\�RQH�ZKLFK�ZDV�HIIHFWLYHO\�GHYHORSHG�DV
SDUW�RI�D�UHDO�GHFLVLRQ�PDNLQJ�SURFHVV���7KH�7UDQV�3HQQLQH�&RUULGRU�DIIHFWV
WZR�UHJLRQV��WKH�1RUWK�:HVW�DQG�WKH�<RUNVKLUH�DQG�WKH�+XPEHU�UHJLRQV�

7KH�7UDQV�3HQQLQH�&RUULGRU�6($�ZDV�LQLWLDWHG�WR�GHYHORS�D�VXVWDLQDEOH
WUDQVSRUW�VWUDWHJ\�IRU�WKH�FRUULGRU�DQG�LQ�VR�GRLQJ�ZDV�´DKHDG�RI�LWV�WLPHµ�LQ
WKH�8.���7KH�6($�ZDV�DOUHDG\�XQGHUZD\�ZKHQ�WKH�8.�*RYHUQPHQW�LVVXHG�LWV



:KLWH�3DSHU��$�1HZ�'HDO�IRU�7UDQVSRUW��VHWWLQJ�RXW�LWV�WUDQVSRUW�VWUDWHJ\�IRU�WKH
IRUWKFRPLQJ�\HDUV�



7KH�:KLWH�3DSHU�UHFRJQLVHG�WKH�FXUUHQW�YRLG�LQ�WUDQVSRUW�SODQQLQJ�EHWZHHQ
WKH�QDWLRQDO�DQG�ORFDO�OHYHOV�DQG�LQWURGXFHG�D�UHTXLUHPHQW�IRU�WKH
GHYHORSPHQW�RI�UHJLRQDO�WUDQVSRUW�VWUDWHJLHV�LQ�RUGHU�WR�ILOO�WKLV�YRLG�

´«UHJLRQDO�FRQIHUHQFHV�ZLOO�EH�UHVSRQVLEOH�IRU�WKH�GHYHORSPHQW�RI�ORQJ�WHUP�UHJLRQDO
WUDQVSRUW�VWUDWHJLHV��JLYLQJ�WKH�SHRSOH�D�JUHDWHU�VD\�LQ�ZKDW�KDSSHQV�LQ�WKHLU�UHJLRQ�µ�

´7KLV�UHSODFHV�WKH�FXUUHQW�DUUDQJHPHQW�ZKHUH�WKH�SODQQLQJ�FRQIHUHQFHV�VLPSO\�JLYH
DGYLFH�WR�WKH�6HFUHWDU\�RI�6WDWHµ�

6LQFH�WKHQ��WKH�RXWSXW�RI�WKH�7UDQV�3HQQLQH�&RUULGRU�6($�KDV�DOUHDG\�IHG�LQWR
WKH�UHJLRQDO�WUDQVSRUW�VWUDWHJ\�EHLQJ�GHYHORSHG�IRU�WKH�<RUNVKLUH�DQG�WKH
+XPEHU�5HJLRQ�

7KH�)UHQFK�6LWXDWLRQ

7DNLQJ�)UDQFH·V�WUDQVSRUW�SODQQLQJ�VWUXFWXUH�DV�DQ�H[DPSOH��RQH�FDQ�VHH�WKDW
WKHUH�LV�QR�LQWHUPHGLDWH�IRUPDO�OHYHO�EHWZHHQ�WKH�QDWLRQDO�PXOWLPRGDO�3ODQ
´FKHPLQ�GH�VHUYLFHµ��LQFOXGLQJ�URDG��UDLO��DLU�DQG�QDYLJDWLRQ��DQG�LQGLYLGXDO
SURMHFWV��VHH�%R[�����IRU�PRUH�GHWDLO����$OWKRXJK�WKHUH�LV�D�SURFHVV�ZKHUHE\
UHJLRQDO�DGPLQLVWUDWLRQ�HQJDJH�LQ�D�SROLWLFDO�GHEDWH�RQ�WUDQVSRUW�LVVXHV��WKH
LQVWULQVLF�SROLWLFDO�QDWXUH�RI�WKLV�VWDJH�PHDQV�WKDW�LW�FDQQRW�EH�VXEMHFW�WR�DQ
6($�

7KXV�WKH�QHZ�PHWKRG�GHYHORSHG�IRU�WKH�&RUULGRU�1RUG�LV�LQWHQGHG�DV�D�SLORW
ZKLFK�PD\�EH�DSSOLHG�LQ�WKH�IXWXUH�WR�LQIRUP�WKH�GLVFXVVLRQ�RQ�VWUDWHJLF
WUDQVSRUW�FRUULGRUV���%XW�FKDQJHV�LQ�WKH�IRUPDO�SODQQLQJ�V\VWHP�ZLOO�EH
UHTXLUHG�EHIRUH�6($�FDQ�EHFRPH�D�V\VWHPDWLF�DQG�ELQGLQJ�SURFHVV�LQ�UHODWLRQ
WR�VXFK�FRUULGRUV�

%R[���� 5HFHQW�FKDQJHV�LQ�WKH�SODQQLQJ�RI�WUDQVSRUW�LQIUDVWUXFWXUH�LQ�)UDQFH

8QWLO�YHU\�UHFHQWO\��WKH�)UHQFK�FHQWUDO�JRYHUQPHQW�ZRXOG�SURGXFH�VHSDUDWH�JHQHUDO�QDWLRQDO
SODQV�IRU�DOO�PRGHV��DLU��URDG��UDLO��ZDWHUZD\V���7KH�GHILQLWLRQ�RI�VXFK�SODQV�ZRXOG�QRW�UHTXLUH
D�IRUPDO�VWDJH�RI�FRPSDULVRQ�DQG�LQWHJUDWLRQ�EHWZHHQ�PRGHV���6RPH�FRQVXOWDWLRQ�ZLWK�WKH
0LQLVWU\�RI�(QYLURQPHQW�ZRXOG�WDNH�SODFH��7KHQ�WKH�6WDWH�SURSRVDOV�ZRXOG�EH�SUHVHQWHG�WR�WKH
���5HJLRQV�IRU�FRPPHQWV��ZKLOVW�WKH�ILQDO�GHFLVLRQ�LV�WDNHQ�E\�WKH�6WDWH·V�0LQLVWU\�RI�7UDQVSRUW�

$�QHZ�ODZ�KDV�QRZ�LQWURGXFHG�VLJQLILFDQW�FKDQJHV�WR�WKH�SODQQLQJ�SURFHVV��UHTXLULQJ�RQO\�WZR
PXOWLPRGDO�QDWLRQDO�SODQV��RQH�IRU�IUHLJKW�DQG�RQH�IRU�SDVVHQJHU�WUDQVSRUW�

7R�GDWH��WKH�DQDO\VLV�RI�HQYLURQPHQWDO�LPSDFWV�LV�HVVHQWLDOO\�OLPLWHG�WR�SURMHFW�OHYHO��ZLWK�UDUH
H[FHSWLRQV�ZKHQ�VRPH�IRUP�RI�DVVHVVPHQW�ZDV�PDGH��ORRNLQJ�DW�EURDG�LVVXHV�VXFK�DV�SURWHFWHG
DUHDV�DQG�PDMRU�WRSRJUDSKLF�FKDUDFWHULVWLFV���3URMHFW�OHYHO�(,$V�DUH�FDUULHG�RXW�LQ�SDUDOOHO�ZLWK
VRFLR�HFRQRPLF�HYDOXDWLRQV�DQG�WKLV�ZKROH�SURFHVV�LV�RIWHQ�YHU\�ORQJ�DQG�FRVWO\���6LQFH�WKH
HDUO\�����V��WKH�0LQLVWU\�RI�(QYLURQPHQW�KDV�WR�VLJQ�RII�WKH�ILQDO�GHFLVLRQ�WDNHQ�E\�WKH�0LQLVWU\
RI�7UDQVSRUW��DQG��RQ�VHYHUDO�RFFDVLRQV��LW�KDV�UHIXVHG�DSSURYDO�RI�SURMHFWV�RQ�HQYLURQPHQWDO
JURXQGV�

7KH�SURMHFW�WHDP��IRU�WKLV�FDVH�VWXG\��IHOW�WKDW�6($�FDUULHG�RXW�DW�DQ�HDUOLHU�SODQQLQJ�VWDJH��FRXOG
DYRLG�VLWXDWLRQV�ZKHUH�DQ�H[WHQGHG�SURFHVV�RI�SURMHFW�HYDOXDWLRQ�IURP�DQ�HQYLURQPHQWDO�DQG
VRFLR�HFRQRPLF�SHUVSHFWLYH��LV�ILQDOO\�UHMHFWHG��WKXV�VDYLQJ�SUHFLRXV�WLPH�DQG�UHVRXUFHV���7KH
´GLIILFXOW\µ�UHPDLQV�LQ�WKH�IDFW�WKDW�WKHUH�LV�QR�REYLRXV�SODQQLQJ�VWDJH�EHWZHHQ�WKH�QHZ
QDWLRQDO�PXOWLPRGDO�SODQV�DQG�WKH�LQGLYLGXDO�SURMHFW�OHYHO�



7KH�6ZHGLVK�VLWXDWLRQ

,Q�6ZHGHQ��WUDQVSRUW�GHFLVLRQ�PDNLQJ�FDQ�EH�VXPPDULVHG�ORRNLQJ�DW�WKH�WKUHH
PDLQ�OHYHOV�

• 1DWLRQDO�OHYHO��*RYHUQPHQW�GHSDUWPHQWV�IRU�HDFK�PDLQ�PRGH�RI�WUDQVSRUW�
SURGXFLQJ�QDWLRQDO�WUDQVSRUW�SODQV��

• &RXQW\�OHYHO�����&RXQW\�$GYLVRU\�%RDUGV�SURGXFLQJ�UHJLRQDO�WUDQVSRUW
SODQV��

• /RFDO�0XQLFLSDOLWLHV������PXQLFLSDOLWLHV�ZKLFK�DGPLQLVWHU�VWDWH�IXQGLQJ�IRU
WUDQVSRUW��

7KH�FRPSOH[LW\�RI�FRUULGRUV��ZKLFK�LQHYLWDEO\�FXW�DFURVV�GLIIHUHQW
DGPLQLVWUDWLYH�ERXQGDULHV��OHW�DORQH�LQWHUQDWLRQDO�ERXQGDULHV���PDNHV�LW�YHU\
GLIILFXOW�IRU�WKH�H[LVWLQJ�VWUXFWXUHV�WR�DFW�HIIHFWLYHO\�DW�FRUULGRU�OHYHO���,Q
DGGLWLRQ��VSHQGLQJ�SRZHU�RIWHQ�OLHV�PDLQO\�DW�WKH�QDWLRQDO�DQG�PXQLFLSDO
OHYHO��OHDYLQJ�D�JDS��ZKLFK�DOVR�DFWV�DV�DQ�REVWDFOH�WR�GHFLVLRQV�EHLQJ�WDNHQ�DW
FRUULGRU�OHYHO�

³7UDQVSRUW�FRUULGRU�VWXGLHV�VKRXOG�VHUYH�DV�DQ�LPSRUWDQW�FRQWULEXWLRQ�WR�UHJLRQDO
ODQG�XVH�SODQQLQJ���,Q�6ZHGHQ��KRZHYHU��WKLV�NLQG�RI�SODQQLQJ�RQO\�H[LVWV�IRU

FHUWDLQ�PHWURSROLWDQ�DUHDV��2WKHUZLVH��ODQG�XVH�SODQQLQJ�LV�EDVHG�RQ
FRPSDUDWLYHO\�ODUJH�PXQLFLSDOLWLHV«�>,Q�WKLV�VWXG\�DUHD@�VHYHQ�PXQLFLSDOLWLHV�DUH

DIIHFWHG���7UDQVSRUW�FRUULGRU�VWXGLHV�DUH�LQ�RWKHU�ZRUGV�LPSRUWDQW�WR�IRVWHU
FRRSHUDWLRQ�DFURVV�PXQLFLSDO�ERUGHUV��DFURVV�UHJLRQDO�ERXQGDULHV�DSSOLHG�E\�WKH

>615$@��DQG�EHWZHHQ�WKHVH�W\SHV�RI�WUDIILF�LQ�JHQHUDO��LQ�RUGHU�WR�REWDLQ�WKH
RSWLPDO�VROXWLRQ�RI�WKH�SUREOHP´�6ZHGHQ��615$�����

������ 7KH�,WDOLDQ�DSSURDFK

$OWKRXJK�D�VLJQLILFDQW�SDUW�RI�WKH�,WDOLDQ·V�PHWKRGRORJ\�GHDOV�ZLWK�D�SUH�
SURMHFW�OHYHO�ZKLFK��DFFRUGLQJ�WR�VRPH�LQWHUSUHWDWLRQV��FRXOG�DOPRVW�EH
UHJDUGHG�DV�UHOHYDQW�WR�(,$�UDWKHU�WKDQ�6($��SDUWV�RI�WKH�WKHRUHWLFDO
IUDPHZRUN�RIIHU�DQ�LQWHUHVWLQJ�LQVLJKW�LQWR�WKH�UROH�RI�6($�LQ�,WDO\·V�SODQQLQJ
FRQWH[W�

)LJXUH������VXPPDULVHV�WKH�VWXG\·V�GLVFXVVLRQ�RI�WKH�PDLQ�VWDJHV�LQ�SROLF\
PDNLQJ�DQG�SODQQLQJ�IRU�WKH�WUDQVSRUW�VHFWRU��WKHLU�VFRSH�DQG�WKHLU�UHODWLRQ�WR
HQYLURQPHQWDO�DVVHVVPHQW��ERWK�6($�DQG�(,$���,W�VKRZV�WKH�HPSKDVLV�RI�6($
LQ�UHODWLRQ�WR�SURJUDPPHV�DQG�WKH�SUH�SURMHFW�OHYHO��DQG�KLJKOLJKWV�WKH�OLQN
WKDW�WKH�ODWWHU�FUHDWHV�ZLWK�SURMHFW�(,$�



)LJXUH������ 7KH�,QIOXHQFH�RI�3ODQQLQJ�DQG�$SSUDLVDO�&XOWXUHV

6RXUFH��%HQHGHWWR�DQG�'H�%ODVLLV�²�7UDQVODWHG�E\�(50

7KH�,WDOLDQ�VWXG\�GHVLJQHG�DQ�HYDOXDWLRQ�PHWKRG�WR�ORRN�DW�WHFKQLFDO
DOWHUQDWLYHV�ZKLFK�DUH�FRQVLGHUHG�LQ�WKH�ILUVW�SKDVH�RI�D�SURMHFW·V�H[HFXWLRQ�
7KLV�ZDV�VHHQ�E\�WKH�DVVHVVPHQW�7HDP�DV�D�FULWLFDO�VWDJH�ZKLFK��LQ�,WDO\��LV
RIWHQ�GHDOW�ZLWK�VXSHUILFLDOO\��ZLWK�DQ�HPSKDVLV�RQ�ILQDQFLDO�DQG�WLPH�UHODWHG
VDYLQJV��UDWKHU�WKDQ�ZLWK�D�YLHZ�WR�HQYLURQPHQWDO�LPSOLFDWLRQV�

,Q�WKLV�DSSURDFK��WKH�VFRSH�RI�WKH�6($�LV�WR�SURYLGH�SURMHFW�SODQQHUV�ZLWK�D
FOHDU�IUDPHZRUN�DQG�FRQGLWLRQV��ZKLFK�ZRXOG�OHDG�WR�WKH�LGHQWLILFDWLRQ�RI�WKH
DSSURSULDWH�HQYLURQPHQWDO�RSWLRQ��UDWKHU�WKDQ�LQ�WKH�DQDO\VLV�RI�WKH�LPSDFWV
RI�D�VXE�RSWLPDO�VROXWLRQ�DQG�WKH�UHFRPPHQGDWLRQ�RI�PLWLJDWLRQ�PHDVXUHV�
7KH�DLP�LV�

• WR�OHDG�WR�WKH�RSWLPL]DWLRQ�RI�WHFKQLFDO�FKRLFHV�LQ�UHODWLRQ�WR�D�YDULHW\�RI
REMHFWLYHV�

• WR�VHOHFW�WKH�PRVW�DSSURSULDWH�W\SH�RI�VROXWLRQ�LQ�UHODWLRQ�WR�
• LQIUDVWUXFWXUH�VL]H�
• VSHHG�IRU�WKH�WUDIILF�RQ�WKH�QHZ�LQIUDVWUXFWXUH�
• DOWHUQDWLYH�URXWLQJV�
• FRQQHFWLRQV�ZLWK�H[LVWLQJ�WUDQVSRUW�V\VWHPV�DQG�XUEDQ�QRGHV�

7KXV��6($�FRQWULEXWHV�WR�DQ�DQDO\VLV�RI�DOWHUQDWLYHV�DW�WKH�SURMHFW�OHYHO��ZKLFK
ZRXOG�WKHQ�EH�IROORZHG�E\�D�IXOO�(,$���7KH�UHVXOWV�VKRXOG�EH�ELQGLQJ�IRU�WKH
SURMHFW�GHVLJQ�VWDJH�

3ROLF\�GHFLVLRQ�OHYHO 3URJUDPPLQJ�OHYHO 7HFKQLFDO�OHYHO

Economic and social
development objectives

Choice of options for the
planning level

Choice of options for
sectoral policies

Objectives for the protection
of human health, natural

resources and quality of life
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6($
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compatibilit

y

(,$
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2EMHFWLYHV�DQG�VFRSH�RI�6($�RI�FRUULGRUV

7KH�REMHFWLYHV�DQG�VFRSH�RI�D�FRUULGRU�6($�ZLOO�UHIOHFW�DYDLODEOH�UHVRXUFHV��WKH
FRXQWU\·V�H[LVWLQJ�WUDQVSRUW�V\VWHP��LWV�FKDUDFWHULVWLFV�DQG�SUREOHPV���WKH
SODQQLQJ�V\VWHP�DQG�DVVHVVPHQW�FXOWXUH��HVSHFLDOO\�LQ�WHUPV�RI�

• WKH�OHYHO�RI�VWUDWHJLF�FKRLFHV�WR�EH�FRQVLGHUHG��H�J��VROYLQJ�WKH�FRUULGRU·V
WUDQVSRUW�SUREOHPV�WKURXJK�PXOWLPRGDO�DQG�GHPDQG�PDQDJHPHQW
PHDVXUHV��RU�VHHNLQJ�WR�DFFRPPRGDWH�WUDIILF�WKURXJK�QHZ�LQIUDVWUXFWXUH
DYRLGLQJ�VHQVLWLYH�DUHDV��

• WKH�OLQN�EHWZHHQ�WKH�HQYLURQPHQWDO�FRPSRQHQW�RI�WKH�FRUULGRU·V
DVVHVVPHQW�DQG�WKH�VRFLR�HFRQRPLF�DQG�WHFKQLFDO�HYDOXDWLRQV��DQG

• WKH�W\SH�DQG�WLPLQJ�RI�SXEOLF�SDUWLFLSDWLRQ�DQG�FRQVXOWDWLRQ�WR�EH�FDUULHG
RXW�

7UDQVSRUW�FRUULGRUV�DQG�GHFLVLRQ�PDNLQJ�SURFHVVHV

7KH�FRQFHSW�RI�WUDQVSRUW�FRUULGRU�KDV�UDLVHG�WZR�LPSRUWDQW�FKDOOHQJHV�WR�WKH
SLORW�VWXGLHV��RQH�LQ�WHUPV�RI�WKH�GHILQLWLRQ�RI�LWV�JHRJUDSKLFDO�DQG�SK\VLFDO
ERXQGDULHV��DQG�RQH�LQ�WHUPV�RI�WKH�H[LVWHQFH�RI�WUDQVSRUW�SODQV�DQG
SURJUDPPHV�ZKLFK�IRFXV�RQ�VXFK�HQWLW\�

,Q�JHQHUDO��WKH�VWXGLHV�FRQILUPHG�WKH�UXOH�ZKHUHE\�WKH�JHRJUDSKLFDO�FRYHUDJH
RI�WKH�HYDOXDWLRQ�KDV�WR�EH�FRPSDWLEOH�ZLWK��DQG�UHOHYDQW�WR�WKH�QDWXUH�RI�WKH
TXHVWLRQV�EHLQJ�DGGUHVVHG�LQ�WKH�6($���$OVR��WKH�H[SHULHQFH�RI�ZRUNLQJ�DW
FRUULGRU�OHYHO�KDV�VKRZQ�WKDW�PRVW�FRXQWULHV·�SODQQLQJ�IUDPHZRUN�GR�QRW
LQFOXGH�WKH�FRQFHSW�RI�FRUULGRUV�LQ�DQ\�IRUPDOLVHG�SODQQLQJ�VWDJH�RU�GHFLVLRQ�
PDNLQJ�SURFHVV���7KLV�HIIHFWLYHO\�PHDQV�WKDW���LQ�JHQHUDO���WKHUH�DUH�QR
´WUDQVSRUW�FRUULGRUµ�SODQV�RU�SURJUDPPHV��RU�LQGHHG�SROLFLHV���DQG�DV�VXFK�
WKHUH�FDQ�EH�QR�´6($�RI�D�FRUULGRUµ�SHU�VH�

,Q�6ZHGHQ�DQG�)UDQFH��WKH�H[SHULHQFH�OLQNHG�WR�WKLV�VWXG\�DQG�RWKHUV��KDV�OHG
WR�WKH�UHFRJQLWLRQ�WKDW�WKH�FRQFHSW�RI�FRUULGRUV�QHHGV�WR�EH�IXUWKHU�GHYHORSHG�
WKDW�JXLGDQFH�LV�QHFHVVDU\�WR�KHOS�

• LQ�GHILQLQJ�FRUULGRUV�
 

• LQ�LGHQWLI\LQJ�IDFWRUV�ZKLFK�PDNH�LW�QHFHVVDU\�DQG�ZRUWKZKLOH�WR�DGRSW�DQ
6($�DSSURDFK��LH��1RW�DOO�FRUULGRUV�ZLOO�QHFHVVDULO\�UHTXLUH�DQ�6($��

$�VLPLODU�QHHG�LV�OLNHO\�WR�EH�UHOHYDQW�WR�PRVW�0HPEHU�6WDWHV��HVSHFLDOO\�LQ�WKH
OLJKW�RI�7(1·V�LPSOHPHQWDWLRQ�DQG�WKH�LQFUHDVLQJ�HPSKDVLV�RQ�VWUDWHJLF
FRUULGRUV�ZLWKLQ�WKH�QHWZRUN�



�� &2168/7$7,21�$1'�3$57,&,3$7,21

6HFWLRQ�&RQWHQWV

��� ,1752'8&7,21

��� $1�29(59,(:�2)�7+(�',))(5(17�$3352$&+(6

����� 7KH�8.�XVH�RI�&RQIHUHQFHV
����� $XVWULD·V�XVH�RI�:RUNVKRSV
����� 6ZHGHQ·V�FRQVXOWDWLRQ�DW�WKH�VFRSLQJ�VWDJH
��� &21&/86,216�$1'�/(66216�/($51('

���� ,1752'8&7,21

&RQVXOWDWLRQ�ZLWK�UHOHYDQW�SODQQLQJ�DXWKRULWLHV��WUDQVSRUW�DJHQFLHV�DQG�DOO
RWKHU�VWDNHKROGHUV�LQ�WKH�UHJLRQ�RU�FRUULGRU�LV�NH\�LQ�LGHQWLI\LQJ�WKH�VFRSH�DQG
UHOHYDQFH�RI�DQ�6($��7KH�LQYROYHPHQW�RI�D�EURDG�UDQJH�RI�LQWHUHVW�LQ�WKH
SURFHVV�ZLOO�DOVR�EULQJ�EHQHILWV�VXFK�DV�EX\�LQ�DQG�FUHGLELOLW\�WR�WKH�UHVXOWV�RI
WKH�6($�

³3XEOLF�UHODWLRQV�DQG�SDUWLFLSDWLRQ�RI�FLWL]HQV�DUH�WR�EH�LPSURYHG�LQ�QDWLRQDO�DQG
LQWHUQDWLRQDO�WUDQVSRUW�SROLF\�DQG�SODQQLQJ´

�$XVWULD���%0:9�DQG�%08-X)�������

0RUH�LQ�JHQHUDO��SXEOLF�SDUWLFLSDWLRQ�FDQ�FRQWULEXWH�WR�ZLGHQ�WKH�LVVXHV�DQG
WKH�SHUVSHFWLYH�IURP�ZKLFK�D�WUDQVSRUW�SODQ�LV�EHLQJ�DVVHVVHG���%DVHG�RQ�SDVW
H[SHULHQFH��WKH�6ZHGLVK�WHDP�IHOW�WKDW��WR�EH�HIIHFWLYH��SDUWLFLSDWLRQ�UHTXLUHV
WKH�SXEOLF�WR�EH�SUHVHQWHG�ZLWK�DUJXPHQWV�ZKLFK�WKH\�FDQ�UHODWH�WR���$V�D
UHVXOW��WKH�LQFOXVLRQ�RI�SXEOLF�SDUWLFLSDWLRQ�FDQ�DFWXDOO\�LQIOXHQFH�WKH�RYHUDOO
SODQQLQJ�DQG�HYDOXDWLRQ�SURFHVV�UHTXLULQJ�WKLV�WR�IRFXV�RQ�LVVXHV�RI
DFFHVVLELOLW\�DQG�WUDQVSRUW�PDQDJHPHQW�ZKLFK�DUH�PRUH�GLUHFWO\�OLQNHG�WR�WKH
SXEOLF·V�LQWHUHVW�DQG�DUH�OLQNHG�WR�VXVWDLQDELOLW\�����

6LQFH�PRVW�RI�WKH�VWXGLHV�ZHUH�IRU�GHPRQVWUDWLRQ�RQO\��LW�LV�SHUKDSV�QRW
VXUSULVLQJ�WKDW�RQO\�OLPLWHG�UHVRXUFHV�ZHUH�GHYRWHG�WR�SXEOLF�SDUWLFLSDWLRQ�
+RZHYHU��LW�LV�LQWHUHVWLQJ�WR�QRWH�WKDW�QRQH�RI�WKH�FDVH�VWXGLHV�KDG�WKH
GHILQLWLRQ�RI�SXEOLF�SDUWLFLSDWLRQ�VWUDWHJLHV�DV�D�VSHFLILF�REMHFWLYH�IRU�WKH
GHYHORSPHQW�RI�6($�PHWKRGV�

,Q�JHQHUDO��WKH�UHDVRQV�IRU�OLPLWHG�DWWHQWLRQ�WR�SXEOLF�SDUWLFLSDWLRQ�DW�WKH
VWUDWHJLF�OHYHO�RI�DVVHVVPHQW��DUH�

• WKH�DVVXPSWLRQ�WKDW�WKLV�PD\�EH�DOPRVW�LPSRVVLEOH�JLYHQ�WKH�VFDOH�RI�WKH
LVVXH��LH��7RR�FRPSOH[�WR�EH�XQGHUVWRRG��RU�QRW�FRQFUHWH�HQRXJK�WR�EH
SUHVHQWHG�WR�WKH�JHQHUDO�SXEOLF���DQG�RU�WKH�VL]H�RI�WKH�SRSXODWLRQ

����1RWH�WKDW�IRU�WKLV�SDUWLFXODU�VWXG\��WKH�6ZHGLVK�WHDP�ZDV�QRW�DEOH�WR�LQFOXGH�IXOO�SDUWLFLSDWLRQ�VLQFH�WKH�VWXG\�ZDV

HVVHQWLDOO\�D�GHPRQVWUDWLRQ�VWXG\�RQO\�



SRWHQWLDOO\�LQYROYHG�

• WKH�IHDU�WKDW�WKLV�ZLOO�EH�WRR�H[SHQVLYH�DQG�WLPH�FRQVXPLQJ�

7KH�H[SHULHQFH��DOEHLW�OLPLWHG��IURP�WKH�VWXGLHV�GRHV�QRW�DSSHDU�WR�VXSSRUW
VXFK�FRQFHUQV��DQG�DFWXDOO\�WHQGV�WR�VXSSRUW�WKH�EURDG�UDQJH�RI�DGYDQWDJHV
PHQWLRQHG�DERYH�

���� $1�29(59,(:�2)�7+(�',))(5(17�$3352$&+(6

7DEOH�����EHORZ�VXPPDULVHV�WKH�LQVWLWXWLRQV�DQG�RUJDQLVDWLRQV�LQYROYHG�LQ
HDFK�FDVH�VWXG\��DV�FRQWUDFWRUV�DQG�NH\�VWDNHKROGHUV��7DEOH�����VXPPDULVHV
WKH�W\SHV�RI�FRQVXOWDWLRQ�PHWKRGV�DGRSWHG�E\�HDFK�VWXG\�

7DEOH���� ,QLWLDWRUV��DQG�.H\�3DUWLFLSDQWV�LQ�WKH�6($�3URFHVV

&OLHQWV�DQG�3DUWLFLSDQWV�LQ�WKH�6($�SURFHVV 8. 6ZHGHQ $XVWULD ,WDO\ )UDQFH
0LQLVWU\�ZLWK�UHVSRQVLELOLW\�IRU
7UDQVSRUW�1DWLRQDO�5RDG�$GPLQLVWUDWLRQV

� ; ; ;

0LQLVWU\�ZLWK�UHVSRQVLELOLW\�IRU�(QYLURQPHQW � ; �
/RFDO�5HJLRQDO�*RYHUQPHQW ; � � ;
7UDQVSRUW�,QIUDVWUXFWXUH�LQWHUHVWV � � �
7UDQVSRUW�SURYLGHUV�RSHUDWRUV � � �
1*2V � �
3XEOLF ���
$FDGHPLD � ���

;� &RQWUDFWLQJ�$XWKRULW\�UHVSRQVLEOH�IRU�WKH�&RUULGRU�6($
� .H\�6WDNHKROGHU�FORVHO\��RU�SDUWLDOO\�LI�LQ�EUDFNHWV��LQYROYHG�LQ�WKH�6($�SURFHVV

,Q�JHQHUDO��WKH�SLORW�VWXGLHV�XVHG�PRUH�WUDGLWLRQDO�PHDQV�RI�FRQVXOWDWLRQ�DQG
SDUWLFLSDWLRQ��6RPH�LQWHUYLHZHHV�WKRXJKW�LW�ZRXOG�EH�XVHIXO�WR�VHH�ZKHWKHU
6($�DW�FRUULGRU�OHYHO�OHQGV�LWVHOI�WR�RWKHU�PHDQV��VXFK�DV�XVH�RI�WKH�LQWHUQHW�
7KH�QH[W�VHFWLRQV�GLVFXVV�WKH�H[SHULHQFH�RI�WKH�8.��$XVWULD�DQG�6ZHGHQ�DQG
WKHLU�HPSKDVLV�RQ�VOLJKWO\�GLIIHUHQW�PHWKRGV��%R[�����JLYHV�DQ�H[DPSOH�RI
FKDQJLQJ�DSSURDFKHV�WR�SDUWLFLSDWLRQ��ZLWK�UHIHUHQFH�WR�WKH�)UHQFK�H[SHULHQFH�

7DEOH���� 0HWKRGV�RI�&RQVXOWDWLRQ�XVHG

&RQVXOWDWLRQ�PHWKRGV 8. 6ZHGHQ $XVWULD ,WDO\ )UDQFH
SULQWHG�PDWHULDOV���EURFKXUHV��GLVSOD\V�HWF ;
8VH�RI�0HGLD
3XEOLF�LQIRUPDWLRQ�VHVVLRQV
8VH�RI�,QWHUQHW
6XUYH\V
/DUJH�PHHWLQJV ; ;
6PDOO�PHHWLQJV ; ; ;
$GYLVRU\�*URXSV ; ;
3UREOHP�6ROYLQJ�7HFKQLTXHV
&RQVHQVXV�EXLOGLQJ�WHFKQLTXHV



6RXUFH��&RQVXOWDWLRQ�PHWKRGV�WDNHQ�IURP�'*�9,,�'UDIW�6($�0DQXDO�

%R[���� )UDQFH�DQG�FRQVXOWDWLRQ�SUDFWLFHV

������ 7KH�8.�XVH�RI�&RQIHUHQFHV

7KH�8.�6($�ZDV�FRPPLVVLRQHG�DQG�RYHUVHHQ�E\�D�6WHHULQJ�*URXS�ZKLFK�ZDV
HVWDEOLVKHG�DV�D�UHVXOW�RI�D�UHFRJQLVHG�QHHG�IRU�UHJLRQDO�FR�RSHUDWLRQ�DQG�D
UHJLRQDO�VWUDWHJ\�IRU�LQWHJUDWHG�HFRQRPLF�GHYHORSPHQW���ODQG�XVH�DQG
WUDQVSRUW�SODQQLQJ���7KH�*URXS�FRPSULVHG�

• FHQWUDO�DQG�ORFDO�JRYHUQPHQW��JRYHUQPHQW�DJHQFLHV��H�J��+LJKZD\V
$JHQF\��

• WUDQVSRUW�RSHUDWRUV��H�J��WUDLQ�RSHUDWLQJ�FRPSDQLHV��
• WUDQVSRUW�SURYLGHUV��HJ�5DLOWUDFN��
• DFDGHPLD��IURP�0DQFKHVWHU�8QLYHUVLW\���WKHVH�KDG�VHFRQGDU\

HQYLURQPHQWDO�LQWHUHVWV���DQG
• '*�9,,�RI�WKH�(&�

%HLQJ�WKH�LQLWLDWRU��WKH�6WHHULQJ�*URXS�KDG�GLUHFW�LQSXWV�DQG�D�GLUHFW�VD\�LQ
WKH�VFRSH�DQG�FRQWHQW�RI�WKH�6($�DQG�LW�ZLOO�DOVR�EH�D�NH\�SOD\HU�LQ�WDNLQJ
IRUZDUG�LWV�RXWFRPHV�

7KH�FRQVXOWDWLRQV�WKDW�ZHUH�KHOG�LQFOXGHG�WZR�&RQIHUHQFHV���7KH�ILUVW�WRRN
SODFH�DW�WKH�VWDUW�RI�WKH�SURFHVV�ZLWK�WKH�DLP�RI�LGHQWLI\LQJ�DQG�XQGHUVWDQGLQJ
WKH�NH\�ODQG�XVH��HFRQRPLF�GHYHORSPHQW��HQYLURQPHQWDO�DQG�WUDQVSRUW�LVVXHV
LQ�WKH�FRUULGRU�DQG�WR�UHDFK�VRPH�FRQFOXVLRQV�RQ�ZKDW�IHDVLEOH�VWUDWHJ\
RSWLRQV�FRXOG�DGGUHVV�WKHVH��2SWLRQV�LQFOXGHG��DPRQJ�RWKHUV��WUDIILF�UHVWUDLQW
�WKURXJK�URDG�FKDUJLQJ�DQG�UHVWULFWLQJ�SDUNLQJ�LQ�XUEDQ�DUHDV���LQYHVWLQJ�LQ
SXEOLF�WUDQVSRUW�DQG�ODQG�XVH�SODQQLQJ�VWUDWHJLHV�IRU�EXVLQHVV��VHUYLFHV�DQG
UHVLGHQWLDO�GHYHORSPHQW�

7KH�6WHHULQJ�*URXS�LQYLWHG�D�ZLGH�UDQJH�RI�NH\�VWDNHKROGHUV�LQ�WKH�DUHD
LQFOXGLQJ�HQYLURQPHQWDO�LQWHUHVWV��2YHU�����GHOHJDWHV�DWWHQGHG�WKH
FRQIHUHQFH��FRPLQJ�IURP�/RFDO�$XWKRULWLHV��WUDQVSRUW�RSHUDWRUV�DQG
SURYLGHUV��VWDWXWRU\�HQYLURQPHQW�RUJDQLVDWLRQV��HJ�&RXQWU\VLGH�$JHQF\��DQG
1*2V��H�J��&RXQFLO�IRU�WKH�3URWHFWLRQ�RI�5XUDO�(QJODQG��5R\DO�6RFLHW\�IRU�WKH
3URWHFWLRQ�RI�%LUGV��DQG�WUDQVSRUW��VSDWLDO�SODQQLQJ��UHJLRQDO�GHYHORSPHQW
DQG�HQYLURQPHQWDO�FRQVXOWDQFLHV���*LYHQ�WKH�GLYHUVH�UDQJH�RI�LQWHUHVWV
DWWHQGLQJ�WKH�FRQIHUHQFH��WKHUH�ZDV�D�FRQVLGHUDEOH�QXPEHU�RI�PHVVDJHV�ZKLFK

$OWKRXJK�QR�SXEOLF�SDUWLFLSDWLRQ�WRRN�SODFH�LQ�FRQQHFWLRQ�ZLWK�WKH�FRUULGRU�6($��WKH�)UHQFK
WHDP�KLJKOLJKWHG�DQ�LPSRUWDQW�FKDUDFWHULVWLF�RI�WKH�QDWLRQDO�OHJDO�V\VWHP�ZKLFK�PD\�KDYH
LPSRUWDQW�LPSOLFDWLRQV�LI��LQ�WKH�IXWXUH��6($�ZLOO�EH�PRUH�ZLGHO\�DSSOLHG���,Q�QRUPDO
FLUFXPVWDQFHV��SXEOLF�SDUWLFLSDWLRQ�WDNHV�SODFH�DW�WKH�ILQDO�VWDJHV�RI�DQ�(,$�SURFHVV��KRZHYHU�
VLQFH�WKH�&LUFXODLUH�%LDQFR�RI�������ODUJH�LQIUDVWUXFWXUH�GHYHORSPHQWV�UHTXLUH�D�SURFHGXUH
ZKLFK�LQYROYHV�WKH�SXEOLF�HYHQ�EHIRUH�D�GHFLVLRQ�LV�WDNHQ�RQ�WKH�RSSRUWXQLW\�RU�RWKHUZLVH�RI
FRQVLGHULQJ�VXFK�GHYHORSPHQW���7KXV�WKH�SXEOLF�LV�DVNHG�WR�FRPPHQW�RQ�WKH�XVHIXOQHVV�RI�VXFK
D�SURMHFW�LQ�SULQFLSOH��UDWKHU�WKDQ�RQ�ZKHUH�LW�VKRXOG�EH�ORFDWHG�



HPHUJHG�IURP�LW���+RZHYHU��WKH�IHHGEDFN�IURP�WKH�FRQIHUHQFH��DQG�IURP
VXSSRUWLQJ�FRQVXOWDWLRQ�ZLWK�VHOHFWHG�ERGLHV��HQDEOHG�

• 7KH�H[SOLFLW�GHILQLWLRQ�RI�WKH�QDWXUH�RI�H[LVWLQJ�HQYLURQPHQWDO�SUREOHPV�LQ
WKH�VWXG\�DUHD��DQG

 

• 7KH�IRUPXODWLRQ�RI�DSSURSULDWH�VWUDWHJ\�RSWLRQV�IRU�WHVWLQJ�DQG�DVVHVVPHQW�
 

$V�UHJDUGV�WKH�HQYLURQPHQW�REMHFWLYHV�D�NH\�PHVVDJH�ZKLFK�ZDV�UDLVHG
WKURXJK�FRQVXOWDWLRQ�ZDV�WKH�FRQFHUQ�DERXW�IXWXUH�DLU�TXDOLW\�

7KH�VHFRQG�FRQIHUHQFH�ZDV�XQGHUWDNHQ�RQFH�WKH�UHVXOWV�RI�WKH�6($�ZHUH
DYDLODEOH���7KLV�HYHQW�ZDV�HTXDOO\�LPSRUWDQW�DQG�SUHVHQWHG�WR�FRQVXOWHHV�WKH
NH\�FRPSRQHQWV�RI�D�SRVVLEOH�WUDQVSRUW�VWUDWHJ\�IRU�WKH�VWXG\�DUHD���,W�ZDV
UHFRJQLVHG�DW�WKH�FRQIHUHQFH�WKDW�LW�ZRXOG�EH�EHQHILFLDO�IRU�DGGLWLRQDO�VWUDWHJ\
RSWLRQV�WR�EH�WHVWHG�LQ�RUGHU�WR�IXUWKHU�LQIRUP�WKH�GHYHORSPHQW�RI�WKH
VWUDWHJ\���,Q�SDUWLFXODU��UHSUHVHQWDWLYHV�RI�WKH�IUHLJKW�LQGXVWU\�DQG�SRUWV
DXWKRULWLHV�IHOW�WKDW�PRUH�WHVWV�VKRXOG�EH�XQGHUWDNHQ�RI�IUHLJKW�RULHQWDWHG
VWUDWHJ\�RSWLRQV�JLYHQ�WKH�LPSRUWDQW�UROH�RI�IUHLJKW��LQ�WKH�RYHUDOO�WUDQVSRUW
V\VWHP�IRU�WKH�FRUULGRU���7KLV�ZDV�LQGHHG�WKH�FDVH��VLQFH�OLPLWDWLRQV�LQ�WHUPV�RI
WLPH�DQG�DYDLODEOH�UHVRXUFHV�KDG�OHG�WR�FRQVWUDLQWV�LQ�WKH�QXPEHU�RI�RSWLRQV
ZKLFK�FRXOG�UHDOLVWLFDOO\�EH�WHVWHG�

,W�ZDV�KRZHYHU�DOVR�FOHDU�WKDW��JLYHQ�PRUH�WLPH��VXFK�DGGLWLRQDO�WHVW�FRXOG
KDYH�EHHQ�FDUULHG�RXW�XVLQJ�WKH�PHWKRGRORJ\�ZKLFK�KDG�EHHQ�GHYHORSHG��DQG
LQGHHG�WKH\�DUH�OLNHO\�WR�EH�LPSOHPHQWHG�LQ�WKH�QHDU�IXWXUH�

������ $XVWULD·V�XVH�RI�:RUNVKRSV

)URP�WKH�YHU\�EHJLQQLQJ��WKH�VWXG\�KDV�LQYROYHG�FORVH�FRQVXOWDWLRQ�ZLWK�WKH
IHGHUDO�PLQLVWULHV�ZKR�FRPPLVVLRQHG�WKH�H[HUFLVH��0LQLVWULHV�ZLWK
UHVSRQVLELOLWLHV�IRU�HQYLURQPHQW�DQG�WUDQVSRUW���ZLWK�NH\�QDWLRQDO�DQG
UHJLRQDO�VWDNHKROGHUV��QRWDEO\�QDWLRQDO��VWDWH�DQG�ORFDO�JRYHUQPHQW
GHSDUWPHQWV���DV�ZHOO�DV�WUDQVSRUW�LQIUDVWUXFWXUH�SURYLGHUV�DQG�WUDQVSRUW
VHUYLFH�SURYLGHUV�FRYHULQJ�DOO�WKUHH�WUDQVSRUW�PRGHV�FRQVLGHUHG�LQ�WKH�VWXG\�
$OO�WKHVH�RUJDQLVDWLRQV�KDYH�EHHQ�DGGHG�WR�D�PDLOLQJ�OLVW�DQG�KDYH�UHFHLYHG
VWXG\�XSGDWHV��QHZV�DQG�UHSRUWV�WKURXJKRXW�WKH�VWXG\�

7KH�VWXG\�WHDP�KDYH�DOVR�RUJDQLVHG�D�QXPEHU�RI�ZRUNVKRSV�WR�ZKLFK�WKH
DERYH�VWDNHKROGHUV�ZHUH�LQYLWHG��7KHVH�KDYH�FRYHUHG�WKH�IROORZLQJ�LVVXHV�

• DQ�LQLWLDO�ZRUNVKRS���ZHHNV�LQWR�WKH�VWXG\��DLPHG�WR�LQIRUP�WKH
VWDNHKROGHUV�DERXW�WKH�UROH�DQG�YDOXH�RI�6($�DQG�UHSRUWHG�RQ�WKH�LQLWLDO
VWDJHV�RI�WKH�VWXG\��MXVWLILFDWLRQ�IRU�DSSO\LQJ�6($��FXUUHQW�HQYLURQPHQWDO
FRQGLWLRQ�LQ�WKH�FRUULGRU�HWF���

• D�VHFRQG�ZRUNVKRS�LQ�-XQH������FRQVLGHUHG�WKH�GHYHORSPHQW�RI�WKH�6($
PHWKRGRORJ\��$�GUDIW�PHWKRG�KDG�EHHQ�FLUFXODWHG�DQG�WKLV�ZDV�GLVFXVVHG�
([SHUWV�LQ�(,$�6($�IURP�QHLJKERXULQJ�UHJLRQV�RI�*HUPDQ\�ZHUH�LQYLWHG
WR�DWWHQG��7KH�ZRUNVKRS�UHVXOWHG�LQ�VOLJKW�DGDSWDWLRQV�EHLQJ�PDGH�WR�WKH
PHWKRG�DQG�DOVR�WKH�DGGLWLRQ�RI�PRUH�HYDOXDWLRQ�FULWHULD�

 



• D�IXUWKHU�ZRUNVKRS�ZDV�RUJDQLVHG�LQ�RUGHU�WR�GLVFXVV�WKH�QHZ�6($
UHJXODWLRQV�EHLQJ�VXJJHVWHG�E\�WKH�&RPPLVVLRQ��$�NH\�DLP�ZDV�WR�UDLVH
DZDUHQHVV�DPRQJVW�WKH�VWXG\�VWDNHKROGHUV�RI�WKH�FRQVHTXHQFHV�DQG�YDOXH
RI�WKHVH�GUDIW�UHJXODWLRQV�

 

$�NH\�SUREOHP�ZLWK�FRQVXOWDWLRQ�KDV�EHHQ�WKH�UHVLVWDQFH�RI�VRPH�VWDNHKROGHUV
WR�6($��GXH�SDUWO\�WR�OLPLWHG�XQGHUVWDQGLQJ�RI�WKH�VFRSH�RI�WKLV�SURFHVV��DQG
WR�VRPH�UHWLFHQFH�WR�FRQVLGHU�FKDQJHV�LQ�WUDQVSRUW�SODQQLQJ�SROLF\�LQ�RUGHU�WR
SUHYHQW�HQYLURQPHQWDO�GDPDJH���7KH�FRPPRQSODFH�IHDU�RI�6($�EHFRPLQJ�DQ
DGGLWLRQDO�EXUHDXFUDWLF�EXUGHQ�ZDV�DOVR�D�GLIILFXOW\�ZKHQ�GHDOLQJ�ZLWK
WUDQVSRUW�LQIUDVWUXFWXUH�GHYHORSHUV�

3DUWO\�DV�D�UHVSRQVH�WR�WKLV��WKH�WHDP�KDV�DLPHG�WR�UDLVH�DZDUHQHVV�RI�WKH�YDOXH
DQG�LPSRUWDQFH�RI�6($�LQ�UHGXFLQJ�IXWXUH�FRVWV�DQG�WLPH�VSHQW�LQ
LQIUDVWUXFWXUH�SODQQLQJ�

������ 6ZHGHQ·V�FRQVXOWDWLRQ�DW�WKH�VFRSLQJ�VWDJH

6ZHGHQ·V�H[SHULHQFH�ORRNHG�DW�FRQVXOWDWLRQ�SULQFLSDOO\�LQ�UHODWLRQ�WR�WKH
VFRSLQJ�VWDJH��7KH�6ZHGLVK�(3$��WKH�QDWLRQDO�UDLO�DGPLQLVWUDWLRQ��WKH�6ZHGLVK
1DWLRQDO�&RQVHUYDWLRQ�6RFLHW\�DQG�YDULRXV�1*2V�ZHUH�DOO�LQYROYHG�LQ
FRPPHQWLQJ�RQ�ZKDW�ZHUH�WKH�PRVW�LPSRUWDQW�HQYLURQPHQWDO�LVVXHV�IRU�WKLV
NLQG�RI�VWXG\���,QWHUHVWLQJO\��WKLV�H[HUFLVH�VKRZHG�KRZ�UHODWLYHO\�QHZ�6($�LV�
DQG�KRZ�FRQVXOWHHV�ZHUH�XQIDPLOLDU�ZLWK�LW���2QFH�D�GUDIW�UHSRUW�ZDV�PDGH
DYDLODEOH�WR�WKHP��FRPPHQWV�FDPH�PRUH�HDVLO\�DQG�PDQ\�VSHFLILF�FRPPHQWV
ZHUH�PDGH��DOWKRXJK�WKH�UHSRUW�ZDV�JHQHUDOO\�VXSSRUWHG�

7KURXJKRXW�WKH�VWXG\��WKH�5RDG�$GPLQLVWUDWLRQ��ZKLFK�ZDV�OHDGLQJ�WKH�ZRUN�
KDG�IUHTXHQW�FRQWDFWV�ZLWK�WKH�5DLOZD\�DGPLQLVWUDWLRQ�ZKLFK�KDG�SUHYLRXVO\
FRPSOHWHG�DQ�HQYLURQPHQWDO�DVVHVVPHQW�RI�WKH�UDLO�OLQN�EHWZHHQ�6WRFNKROP
DQG�*RHWHERUJ�DQG�ZDV�WKHUHIRUH�DEOH�WR�SURYLGH�VLJQLILFDQW�LQSXW�

7LPH�DQG�UHVRXUFH�FRQVWUDLQWV�GLG�QRW�DOORZ�6ZHGHQ�WR�LQYROYH�&RXQW\
$GPLQLVWUDWLRQ�%RDUGV���+RZHYHU��LI�WKH�VWXG\�ZDV�GRQH�RQ�D�UHDO�FDVH��WKH\
ZRXOG�FHUWDLQO\�KDYH�WR�EH�LQYROYHG�

���� &21&/86,216�$1'�/(66216�/($51('

:KR�VKRXOG�EH�LQYROYHG�DQG�ZKHQ

• ,QIRUPDWLRQ�VKDULQJ��FRQVXOWDWLRQ��DQG�SDUWLFLSDWLRQ�DUH�DOO�HVVHQWLDO�SDUWV
RI�WKH�6($�SURFHVV�DQG�KDYH�WKH�JUHDWHVW�SRVLWLYH�LPSDFW�LI�LQLWLDWHG�DW�WKH
HDUOLHVW�VWDJHV��7KLV�DOVR�KHOSV�VWDNHKROGHUV�WR�IDPLOLDULVH�ZLWK�WKLV
UHODWLYHO\�QHZ�PHWKRG�DQG�WKXV�LQFUHDVHV�WKHLU�DELOLW\�WR�FRQWULEXWH�WR�WKH
GHEDWH�

• &RQVXOWDWLRQ�DQG�SDUWLFLSDWLRQ�VKRXOG�LQFOXGH�DOO�VWDNHKROGHUV
UHSUHVHQWLQJ�WUDQVSRUW��VRFLDO�DQG�HQYLURQPHQWDO�LQWHUHVW��WR�HQVXUH�ZLGH
VXSSRUW��´EX\LQJ�LQµ��WR�WKH�VROXWLRQV�EHLQJ�SXW�IRUZDUG�



• ,Q�WKRVH�FRXQWULHV�ZKHUH�6($�LV�VWLOO�D�YHU\�QHZ�SURFHVV��LW�LV�HVSHFLDOO\
LPSRUWDQW�WR�LQYROYH�GLUHFWO\�WKRVH�LQWHUHVWHG�SDUWLHV�ZKLFK�DUH�OHVV
VXSSRUWLYH�RI�WKH�SURFHVV��LQ�RUGHU�WR�IDFLOLWDWH�WKH�XQGHUVWDQGLQJ�RI�WKH
VFRSH�DQG�IHDWXUHV�RI�6($�

• 7KH�SXEOLF�DQG�VWDNHKROGHUV��LQFOXGLQJ�1*2V��QHHG�WR�EH�LQIRUPHG�RI�WKH
6($�SURFHVV�DQG�WKH�RSWLRQV�EHLQJ�FRQVLGHUHG��IURP�WKH�YHU\�EHJLQQLQJ�

• ,QIRUPDWLRQ�VKRXOG�EH�SUHVHQWHG�LQ�FOHDU�DQG�VLPSOH�WHUPV��DQG�VKRXOG�EH
UHOHYDQW�WR�WKH�VWDNHKROGHUV���)RU�H[DPSOH��WKH�UHVXOWV�RI�&%$�DQG�WUDIILF
IRUHFDVW�DUH�RIWHQ�WRR�FRPSOH[�DQG�RI�OLPLWHG�LQWHUHVW�WR�WKH�JHQHUDO�SXEOLF�

7KH�FDVH�IRU�FORVH�LQYROYHPHQW�RI�SULYDWH�VHFWRU

%\�WKHLU�YHU\�QDWXUH��SODQQLQJ�DQG�6($�ZLOO�EH�H[SORULQJ�D�ZLGH�UDQJH�RI
DOWHUQDWLYHV�ZKLFK�PD\�KDYH�LPSOLFDWLRQV�IRU�LQYHVWPHQW�LQ�GLIIHUHQW�PRGHV
�VHH�6HFWLRQ���IRU�GHWDLOV����,Q�PDQ\�FRXQWULHV��VXFK�LQYHVWPHQW�SODQV�ZLOO
XOWLPDWHO\�LQYROYH�WKH�SULYDWH�VHFWRU���,W�LV�WKHUHIRUH�KLJKO\�UHFRPPHQGHG�WKDW
VXFK�LQWHUHVWV�DUH�UHSUHVHQWHG�DQG�LQYROYHG�IURP�WKH�HDUOLHVW�VWDJHV�RI
SODQQLQJ�DQG�6($�



�� 6&23,1*

6HFWLRQ�&RQWHQWV

��� ,1752'8&7,21

��� 6&23,1*�86,1*�(;,67,1*�(;$03/(6�$1'�(;3(57�-8'*(0(17

����� 6WDUWLQJ�IURP�([LVWLQJ�6($V
����� ([SHUW�MXGJHPHQW
����� -XVWLI\LQJ�\RXU�FKRLFHV@
��� 6&23,1*�)25�2%-(&7,9(6�$1'�,1',&$7256

����� 2EMHFWLYHV
����� ,QGLFDWRUV
��� 86(�2)�&2168/7$7,21�$7�7+(�6&23,1*�3+$6(

��� %$6(/,1(�&21',7,216�$1'�(19,5210(17$/�'$7$

����� ,QWURGXFWLRQ
����� (QVXULQJ�UHOHYDQFH�RI�EDVHOLQH�GDWD�IRU�D�VWUDWHJLF�($
����� 'LIILFXOWLHV
����� 0DNLQJ�DVVXPSWLRQV
��� &21&/86,216�$1'�/(66216�/($51('

���� ,1752'8&7,21

7KH�VFRSLQJ�SKDVH�DLPV�WR�RXWOLQH�WKH�LVVXHV�WR�EH�FRQVLGHUHG�LQ�WKH�VWXG\�
LQFOXGLQJ�WKH�VWXG\�DUHD��WKH�RSWLRQV�WR�EH�FRQVLGHUHG�DQG�WKH�LVVXHV�DQG
REMHFWLYHV�WKDW�QHHG�WR�EH�DVVHVVHG��7KH�VFRSH�VKRXOG�FRQFHQWUDWH�RQ�WKH
LPSDFWV�DQG�LVVXHV�PRVW�UHOHYDQW�WR�WKH�GHFLVLRQ�PDNLQJ�SURFHVV��VR�WKDW
LPSRUWDQW�LVVXHV�DUH�QRW�REVFXUHG�E\�DVSHFWV�ZKLFK�DUH�GHDOW�ZLWK�PRUH
DSSURSULDWHO\�DW�OHVV�VWUDWHJLF�OHYHOV�RI�DVVHVVPHQW��7KLV�ZLOO�DOVR�HQVXUH�WKDW
WKH�WLPH�WDNHQ�DQG�FRVW�RI�WKH�VWXG\�LV�PLQLPLVHG��7KH�LGHDO�LV�WKHUHIRUH�WR
FRQFHQWUDWH�RQ�D�VPDOO�QXPEHU�RI�NH\�LVVXHV�RI�UHOHYDQFH�WR�VWUDWHJLF�GHFLVLRQ�
PDNLQJ�DQG�WR�UHVWULFW�DVVHVVPHQW�WR�WKH�PRVW�IHDVLEOH�RSWLRQV�RU�DOWHUQDWLYHV�

7KH�VFRSLQJ�VWDJH�ZDV�D�IXQGDPHQWDO�SDUW�RI�WKH�6($�SURFHVV�IRU�DOO�WKH�ILYH
VWXGLHV���7KH�PRVW�FRPPRQ�LVVXHV�GLVFXVVHG�ZHUH�

• HQYLURQPHQWDO�DQG�VXVWDLQDELOLW\�REMHFWLYHV�
• LPSDFW�FDWHJRULHV��HQYLURQPHQWDO�WKHPHV��DQG�UHODWHG�LQGLFDWRUV��DQG
• DOWHUQDWLYHV��GLVFXVVHG�LQ�PRUH�GHWDLO�LQ�6HFWLRQ����

³,W�LV�LPSRUWDQW�WKDW�6($�LV�UHVWULFWHG�WR�FHQWUDO�LVVXHV«�,I�TXHVWLRQV�WKDW�DUH�WRR
VPDOO�RU�GHWDLOHG�DUH�GHDOW�ZLWK�DW�WKLV�OHYHO��WKHUH�LV�D�ULVN�RI�WKH�PDMRU�LVVXHV

EHFRPLQJ�ORVW�LQ�WKH�SURFHVV´��6ZHGHQ���615$

(DFK�WHDP�WRRN�D�VOLJKWO\�GLIIHUHQW�DSSURDFK�WR�VFRSLQJ��7KLV�LV�GLVFXVVHG
EHORZ���,W�VKRXOG�EH�QRWHG�WKDW�D�FRPELQDWLRQ�RI�VXFK�DSSURDFKHV�PD\�ZHOO�EH
WKH�EHVW�ZD\�IRUZDUG�WR�HQVXUH�WKDW�VFRSLQJ�LV�GRQH�HIIHFWLYHO\�DQG�SURYLGHV
WKH�JUHDWHVW�EHQHILWV�WR�WKH�UHVW�RI�WKH�SURFHVV�



���� 6&23,1*�86,1*�(;,67,1*�(;$03/(6�$1'�(;3(57�-8'*(0(17

������ 6WDUWLQJ�IURP�([LVWLQJ�6($V

7KH�)UHQFK�VWXG\�VWDUWHG�E\�UHIHUULQJ�WR�WKH�OLVW�RI�HQYLURQPHQWDO�WKHPHV
ZKLFK�KDG�EHHQ�VHOHFWHG�IRU�WKH�PRUH�GHWDLOHG��SURMHFW�OHYHO��$����VWXG\���,W
WKHQ�FRQVLGHUHG�

• WKH�VSHFLILF�FKDUDFWHULVWLFV�RI�WKH�&RUULGRU�1RUG�
• WKH�VFDOH�RI�WKH�VWXG\�
• WKH�DYDLODELOLW\�RI�GDWD�
• WKH�KRPRJHQHLW\�RI�GDWD�RYHU�WKH�ZKROH�WHUULWRU\��SDUWLFXODUO\�EHWZHHQ�WKH

)UHQFK�DQG�%HOJLDQ�VLGHV��1RWH�KRZHYHU��WKDW�WKLV�FULWHULD�ZDV�QRW�JLYHQ
JUHDW�ZHLJKW�VLQFH�LW�ZRXOG�RWKHUZLVH�KDYH�OHG�WR�D�YHU\�OLPLWHG�FRYHUDJH
RI�WKHPHV�

• WKH�VSLULW�RI�WKH�6($�VWXG\�ZKLFK�LV�LQWHQGHG�WR�DVVHVV�WKH�HQYLURQPHQW
JOREDOO\��WDNLQJ�LW�LQWR�FRQVLGHUDWLRQ�DV�D�V\VWHP��DQG

• PXOWLPRGDOLW\�DQG�WKH�YDULRXV�HOHPHQWV�ZKLFK�KDG�WR�EH�WDNHQ�LQWR
FRQVLGHUDWLRQ�LQ�RUGHU�WR�DOORZ�WKH�DOWHUQDWLYH�FRQVLGHUDWLRQ�RI�GLIIHUHQW
PRGHV�

)RU�WKH�$XVWULDQ�H[DPSOH��WKH�FULWHULD�XVHG�DQG�WKH�H[SHULHQFHV�JDLQHG�LQ
RWKHU�6($�FRUULGRU�VWXGLHV�LQ�(XURSH�ZHUH�WKH�VWDUWLQJ�SRLQW�IRU�WKH�VHOHFWLRQ
RI�VSHFLILF�FULWHULD�IRU�WKH�'DQXEH�FRUULGRU��7KHVH�ZHUH�WKHQ�GLVFXVVHG�ZLWK
WKH�FRQWUDFWLQJ�DXWKRULWLHV�DQG�GDWD�DYDLODELOLW\�ZDV�DOVR�H[DPLQHG�

������ ([SHUW�MXGJHPHQW

([SHUW�MXGJHPHQW�ZDV�XVHG�WR�IXUWKHU�UHILQH�WKH�GHILQLWLRQ�DQG�IRFXV�RI
HQYLURQPHQWDO�LVVXHV�IRU�WKH�)UHQFK�6($���7KUHH�PDLQ�LPSDFW�FDWHJRULHV�ZHUH
FKRVHQ�IRU�WKH�VWXG\�

• ODQG�WDNH
• GLVWXUEDQFH
• IUDJPHQWDWLRQ�DQG�OHQJWK�RI�FURVVLQJ�RI�YHU\�VHQVLWLYH�DUHDV�

7KH�QRWDEOH�DEVHQFH�RI�PDMRU�HQYLURQPHQWDO�WKHPHV�VXFK�DV�DLU�SROOXWLRQ�DQG
JOREDO�ZDUPLQJ�LV�GXH�WR�WKH�RYHUDOO�REMHFWLYHV�VHW�E\�6(75$��WKH
FRPPLVVLRQLQJ�ERG\���7KH�DVVHVVPHQW�RI�VXFK�JOREDO�LPSDFWV�KDG�DOUHDG\
EHHQ�WHVWHG�DW�WKH�QDWLRQDO�VFDOH��DQG�WKLV�)UHQFK�VWXG\�ZDV�LQWHQGHG�WR
H[SORUH�QHZ�6($�PHWKRGV��VR�LW�ZDV�GHFLGHG�WKDW�LW�VKRXOG�IRFXV�RQ�WKH
DVVHVVPHQW�RI�WKH�DERYH�LPSDFW�FDWHJRULHV�ZKLFK�KDG�QR�DSSOLFDWLRQ�DW�VXFK
VFDOH�WR�GDWH��)XUWKHUPRUH��WKH�FRUULGRU�KDG�DOUHDG\�EHHQ�VXEMHFW�WR�GHWDLOHG
VRFLR�HFRQRPLF�VWXGLHV��WZR�\HDUV�EHIRUH�WKH�6($��DQG�WKHVH�KDG�LQFOXGHG�WKH
WUDIILF�DQDO\VLV�DQG�UHODWHG�HQHUJ\�FRQVXPSWLRQ�DQG�HPLVVLRQV�LPSOLFDWLRQV
�UHIHUUHG�WR�DV�WKH�JOREDO�LPSDFWV��

2QFH�FRPSOHWHG��LW�ZDV�IHOW�WKDW�WKH�IRFXV�RQ�VXFK�SK\VLFDO�DQG�VSDWLDO�LVVXHV
LQHYLWDEO\�FUHDWHG�D�ELDV��DQG�WKDW�D�UHDO�FDVH�DVVHVVPHQW�VKRXOG�DQDO\VH



DOWHUQDWLYHV�DQG�SUHVHQW�UHVXOWV�DOVR�WDNLQJ�LQWR�DFFRXQW�LVVXHV�VXFK�DV�DLU
SROOXWLRQ�DQG�HQHUJ\�FRQVXPSWLRQ�

������ -XVWLI\LQJ�\RXU�FKRLFHV

%RWK�WKH�$XVWULDQ�DQG�6ZHGLVK�H[DPSOHV�SURYLGH�D�FOHDU�MXVWLILFDWLRQ�IRU�WKH
LVVXHV�WKDW�ZLOO�DQG�ZLOO�QRW�EH�LQFOXGHG�ZLWKLQ�WKH�VFRSH�RI�WKH�DVVHVVPHQW�
)RU�H[DPSOH��WKH�6ZHGLVK�VWXG\�OLVWV�WKH�LVVXHV�LW�LQWHQGV�WR�H[DPLQH��VHH�7DEOH
�����JLYLQJ�EULHI�H[SODQDWLRQV��,W�DOVR�OLVWV�LVVXHV�ZKLFK�ZLOO�EH�H[FOXGHG�IURP
WKH�DVVHVVPHQW��IRU�H[DPSOH�ORFDO�FRQWDPLQDWLRQ�RI�VWRUP�ZDWHU�IURP�URDG
UXQ�RII��7KH�H[FOXVLRQ�LV�MXVWLILHG��LQ�WKLV�FDVH��EHFDXVH�WKLV�ZLOO�EH�DQ�LPSDFW
LUUHVSHFWLYH�RI�KRZ�DQG�RQ�ZKDW�DOLJQPHQW�WKH�WUDQVSRUW�LQIUDVWUXFWXUH�LV
GHYHORSHG��DQG�VKRXOG�WKHUHIRUH�EH�H[DPLQHG�DW�WKH�SURMHFW�VSHFLILF�OHYHO��

7DEOH���� ([DPSOH�RI�NH\�LVVXHV�FRQVLGHUHG�LQ�WKH�6ZHGLVK�VWXG\

*HQHUDO�FDWHJRU\ ([DPSOH�RI�GHWDLOHG�LVVXHV
6RFLR�HFRQRPLF�FRQGLWLRQV (FRQRPLF�GHYHORSPHQW���SODQQLQJ�TXHVWLRQV�

• HFRQRPLF�GHYHORSPHQW�LQ�EXLOW�XS�DUHDV
• &RPPXWLQJ
• ,QFUHDVHG�GHSHQGHQF\�RQ�FDUV���GLVWULEXWLRQ�TXHVWLRQV

5HJLRQDO�FRPPXQLFDWLRQ�URXWHV���VWUXFWXUH�RI�WRZQV�YLOODJHV
DQG�EXLOW�XS�DUHDV

&OLPDWH��RYHU�IHUWLOL]DWLRQ�DQG
DFLGLILFDWLRQ

5HJLRQDO�HPLVVLRQV�RI�LPSXULWLHV�LQ�WUDIILF

&RQVHUYDWLRQ�RI�QDWXUDO�UHVRXUFHV 8VH�RI�IRVVLO�IXHOV
$JULFXOWXUDO�ODQG
*URXQG�DQG�VXUIDFH�ZDWHU�UHVRXUFHV

1DWXUDO�DQG�FXOWXUDO�HQYLURQPHQW 6SHFLDOO\�LGHQWLILHG�FODVVLILHG�DUHDV
$QFLHQW�UHPDLQV
(FRORJLFDO�LQIUDVWUXFWXUH�
• EDUULHU�DQG�FRUULGRU�HIIHFWV�IRU�DQLPDOV�DQG�SODQWV
• LQWHUDFWLRQV�DQG�VWUXFWXUHV�LQ�WKH�FXOWXUDO�ODQGVFDSH

5HFUHDWLRQ�DQG�RXWGRRU�DFWLYLWLHV /RFDO�DQG�UHJLRQDO�DFWLYLWLHV

/LYLQJ�FRQGLWLRQV�DQG�KHDOWK /LYLQJ�WRZQ�FHQWUH
%DUULHU�HIIHFW�IRU�UHVLGHQWV
$LU�TXDOLW\
1RLVH�FRQGLWLRQV
5RDG�VDIHW\

6RXUFH��615$�����

���� 6&23,1*�)25�2%-(&7,9(6�$1'�,1',&$7256

������ 2EMHFWLYHV

7KH�VFRSH�RI�REMHFWLYHV��DQG�LQGLFDWRUV���ZKLFK�SURYLGH�WKH�EDVLV�IRU�WKH�6($�
VKRXOG�LGHDOO\�EH�GHILQHG�ZLWK�UHIHUHQFH�WR�UHJLRQDO�RU�QDWLRQDO�REMHFWLYHV�DQG
SULRULWLHV��7KH�FDVH�VWXGLHV�VKRZ�WKDW�WUDQVSRUW�6($V�QHHG�WR�UHIHU�WR�ERWK
VXVWDLQDELOLW\�DQG�HQYLURQPHQWDO�SURWHFWLRQ�REMHFWLYHV���)RU�H[DPSOH��WKH



DSSURDFK�WDNHQ�LQ�WKH�8.�FDVH�VWXG\�ZDV�WR�GHILQH�WKH�RYHUDOO�REMHFWLYHV�IRU
WKH�7UDQV�3HQQLQH�&RUULGRU�LQ�DJUHHPHQW�ZLWK�WKH��6WHHULQJ�*URXS��DQG�WR
GLVVHPLQDWH�WKHVH�WKURXJK�WKH�ILUVW�FRQVXOWDWLRQ�H[HUFLVH�GHVFULEHG�LQ�6HFWLRQ
��������)RXU�SULPDU\�REMHFWLYHV�ZHUH�DJUHHG�

• WR�SURWHFW�DQG�HQKDQFH�WKH�HQYLURQPHQW�
• WR�SURPRWH�VDIHW\�
• WR�SURPRWH�DGHTXDWH�DFFHVVLELOLW\��DQG
• WR�SURPRWH�HFRQRPLF�HIILFLHQF\�RI�WUDQVSRUW��DQG�HIILFLHQF\�RI�HFRQRPLF

DFWLYLWLHV�



,Q�WHUPV�RI�VXVWDLQDEOH�WUDQVSRUW�DQG�ODQG�XVH�V\VWHP�WKH�DLP�ZDV�WR�GHILQH�

• D�VWUDWHJ\�ZKLFK�SURWHFWV�DQG�HQKDQFHV�WKH�HQYLURQPHQW�DQG�LPSURYHV
VDIHW\�ZKLOVW

• SURPRWLQJ�DFFHVVLELOLW\�DQG�HFRQRPLF�HIILFLHQF\�DQG
• HQVXULQJ�WKDW�HFRQRPLF�DQG�HQYLURQPHQWDO�EHQHILWV�DUH�QRW�HQMR\HG�DW�WKH

H[SHQVH�RI�IXWXUH�JHQHUDWLRQV�DQG
• ZKLFK�LV�HTXLWDEOH�DQG�VRFLDOO\�LQFOXVLYH��DIIRUGDEOH�DQG�ILQDQFLDOO\

VXVWDLQDEOH��DQG�SUDFWLFDO�DQG�FDSDEOH�RI�LPSOHPHQWDWLRQ�LQ�WKH�UHTXLUHG
WLPHVFDOH�

7KLV�VXPPDU\�JLYHV�DQ�LQWHUHVWLQJ�YLHZ�RI�KRZ�UHJLRQDO�DXWKRULWLHV�LQ�WKH�8.
DUH�EHJLQQLQJ�WR�ORRN�DW�WUDQVSRUW�LQ�DQ�LQWHJUDWHG�PDQQHU��HPSKDVLVLQJ�WKH
VWURQJ�OLQNDJHV�EHWZHHQ�WUDQVSRUW�DQG�WKH�HQYLURQPHQWDO��VRFLDO��HFRQRPLF
DQG�HTXLWDEOH�GLPHQVLRQV��7R�D�FHUWDLQ�H[WHQW��WKH�$XVWULDQ�FDVH�VWXG\�KDV
DOVR�ORRNHG�DW�VXFK�D�ZLGH�UDQJH�RI�LVVXHV��VHH�6HFRQGDU\�REMHFWLYHV�LQ�7DEOH������

)RU�WKH�HQYLURQPHQW��WKH�7HDP�DQG�6WHHULQJ�*URXS�FKRVH�VL[�HQYLURQPHQWDO
REMHFWLYHV�ZKLFK�UHIOHFWHG�NH\�SULRULWLHV�RI�WKH�8.�JRYHUQPHQW�LQ�WHUPV�RI
VXVWDLQDELOLW\�DQG�DUH�DOVR�GLUHFWO\�UHOHYDQW�WR�WUDQVSRUW�SROLF\�DQG�SODQQLQJ�
7KH�REMHFWLYHV�DUH�GHULYHG�IURP�WKH�(XURSHDQ�)LIWK�(QYLURQPHQWDO�$FWLRQ
3URJUDPPH�DQG�WKH�8.�JRYHUQPHQW·V�JXLGDQFH�GRFXPHQW�IRU�DSSUDLVDO�RI
WUDQVSRUW�SURJUDPPHV��VHH�7DEOH������

7DEOH���� 8.�VWXG\��WKH�HQYLURQPHQWDO�REMHFWLYHV

&DWHJRU\ 2EMHFWLYH
*OREDO�,VVXHV
• &OLPDWH�FKDQJH 0LQLPLVH�HPLVVLRQ�RI�JUHHQKRXVH�JDVHV
• 5HJLRQDO�DLU�SROOXWLRQ 1R�H[FHHGHQFH�RI�FULWLFDO�DFLGLILFDWLRQ�ORDGV

DQG�OHYHOV
1DWXUDO�DQG�%XLOW�5HVRXUFHV
• /DQGVFDSH��ELRGLYHUVLW\��KHULWDJH�DQG

WRZQVFDSH
(QKDQFH�QDWXUDO�DQG�EXLOW�UHVRXUFHV�DQG
PLQLPLVH�QHJDWLYH�LPSDFWV�RQ�ODQGVFDSH�
ELRGLYHUVLW\��KHULWDJH�DQG�EXLOW�HQYLURQPHQW

• :DWHU�UHVRXUFHV 0LQLPLVH�SROOXWLRQ�RI�IUHVK�DQG�PDULQH
VXUIDFH�ZDWHUV�DQG�JURXQGZDWHU

&RPPXQLW\�,VVXHV
• 1RLVH $YRLGDQFH�RI�H[SRVXUH�WR�OHYHOV�ZKLFK

HQGDQJHU�KHDOWK�RU�TXDOLW\�RI�OLIH
• $LU�TXDOLW\ 3URWHFWLRQ�DJDLQVW�UHFRJQLVHG�KHDOWK�ULVN�IRU

DLU�SROOXWLRQ�

6RXUFH��09$�����

7KH�6ZHGLVK�VWXG\�UHIHUUHG�PDLQO\�WR�WKH�JRDOV�RI�WKH�6ZHGLVK�(3$���7KHVH
DUH�HVVHQWLDOO\�JHQHUDO�HQYLURQPHQWDO�JRDOV�IRU�WUDQVSRUW��DUUDQJHG�LQ�WKUHH
FDWHJRULHV�

• WKH�XVH�RI�ODQG�DQG�ZDWHU�
• VWRFN�UHVRXUFHV��DQG
• SROOXWDQWV�



+RZHYHU��IDLOXUH�WR�WUDQVODWH�QDWLRQDO�OHYHO�REMHFWLYHV�LQ�WHUPV�RI�WKH�ORFDO
FKDUDFWHULVWLFV�DQG�UHDOLW\�KDV�OHG�WR�SUREOHPV��7KH�6ZHGLVK�WUDQVSRUW
LQLWLDWLYHV�UHVXOWHG�DOPRVW�DOO�LQ�FRQIOLFW�ZLWK�WKHVH�EURDGO\�GHILQHG�REMHFWLYHV�
7KH�LVVXHV�ZKLFK�ZHUH�LGHQWLILHG�XVLQJ�WKH�H[LVWLQJ�QDWLRQDO�SROLF\�DQG
JXLGDQFH�GRFXPHQWV�UHVXOWHG�WRR�JHQHULF���7KLV��LW�ZDV�IHOW��KDG�DQ�LPSDFW�RQ
WKH�PHDQLQJIXOQHVV�RI�VRPH�RI�WKH�UHVXOWV�RI�WKH�6($�DQDO\VLV��7KH�H[SHULHQFH
VKRZHG�WKH�QHHG�IRU�WKH�GHILQLWLRQ�RI�PRUH�RSHUDWLRQDO�WUDQVSRUW�DQG
HQYLURQPHQW�JRDOV�DW�QDWLRQDO�DQG�UHJLRQDO�OHYHOV�

7KH�$XVWULDQ�FDVH�VWXG\�DOVR�EDVHV�LWV�DVVHVVPHQW�REMHFWLYHV�DQG�LQGLFDWRUV�RQ
H[LVWLQJ�REMHFWLYHV�IRU�HQYLURQPHQWDO�SURWHFWLRQ��GHULYHG�IURP��IRU�H[DPSOH�
WKH�$XVWULDQ�1DWLRQDO�(QYLURQPHQW�3ODQ�DQG�WKH�7RURQWR�FRPPLWPHQW�WR
UHGXFH�JUHHQ�KRXVH�JDV�HPLVVLRQV��7DEOH������

7DEOH���� $XVWULDQ�VWXG\��7RSLF�DUHDV�IRU�GHILQLQJ�WKH�2EMHFWLYHV

0DLQ�2EMHFWLYHV 6HFRQGDU\�2EMHFWLYHV
• (QHUJ\�&RQVXPSWLRQ
• &2�

�
²�HPLVVLRQV

• $OO�RWKHU�HPLVVLRQV
• /DQG�XVH
• ,PSDFWV�RQ�HQYLURQPHQW�DQG�UHJLRQDO

GHYHORSPHQW

• (FRQRPLF�*URZWK
• (QVXULQJ�RI�0RELOLW\
• (QVXULQJ�RI�JHWWLQJ�HYHU\ZKHUH

³)XWXUH�WUDQVSRUW�GHYHORSPHQW�ZLOO�EH«�FRPSDUHG�IRU�WKH�ILUVW�WLPH�WR�SUHYLRXVO\
VHW�HQYLURQPHQWDO�REMHFWLYHV��H�J��.\RWR�3URWRFRO�´

$XVWULD���%0:9�DQG�%0-X)������E�

2YHUDOO��WKH�VWXGLHV�VKRZ�WKDW�WKHUH�LV�D�FHUWDLQ�FRPPRQ�EDVHOLQH�RI�WKHPHV
IURP�ZKLFK�REMHFWLYHV�DUH�LGHQWLILHG�DQG�GHILQHG���7KH�PDLQ�GLIIHUHQFH�LV
SHUKDSV�YLVLEOH�LQ�WKH�FKRLFH�WR�LQFOXGH�VRFLR�HFRQRPLF�REMHFWLYHV�DV�ZHOO�
ZLWK�DQ�DLP�WR�SURYLGH�D�EDODQFHG�DQG�FRPSOHWH�SLFWXUH���7KH�UHDVRQV�IRU�QRW
LQFOXGLQJ�VXFK�REMHFWLYHV�DV�SDUW�RI�WKH�6($�LV�RIWHQ�OLQNHG�WR�WKH�FRXQWU\·V
DSSUDLVDO�FXOWXUH�

)LQDOO\��LQ�WHUPV�RI�WKH�ZLGHU�UROH�RI�REMHFWLYHV�LQ�6($��LW�LV�ZRUWK�EHDULQJ�LQ
PLQG�WKDW�WKH�DQDO\VLV�RI�SRWHQWLDO�LPSDFWV�RI�VWUDWHJLF�GHFLVLRQV�LV�OLNHO\�WR�EH
PRVW�LQIRUPDWLYH�IRU�GHFLVLRQ�PDNHUV�LI�LW�LV�FRPSDUHG�WR�RYHUDOO
HQYLURQPHQWDO�DQG�VXVWDLQDELOLW\�REMHFWLYHV���7KH�FRPSDUDWLYH�DQDO\VLV�RI�WKH
ILYH�VWXGLHV�IXOO\�VXSSRUWV�WKLV�SRLQW��$OO�WKH�VWXGLHV�KDYH�UHIHUUHG�WR
´REMHFWLYHVµ�LQ�WKHLU�DQDO\VLV��LQ�WKH�ZD\�WKH\�ZRXOG�KDYH�UHIHUUHG�WR
HQYLURQPHQWDO�FULWHULD�LQ�D�SURMHFW�(,$��VHH�6HFWLRQ����

������ ,QGLFDWRUV

2QFH�WKH�JHRJUDSKLFDO��WHPSRUDO�DQG�DVVHVVPHQW�FULWHULD�DQG�REMHFWLYHV�KDYH
EHHQ�GHILQHG��VLPSOH��PHDVXUDEOH�LQGLFDWRUV�VKRXOG�EH�FKRVHQ�LQ�RUGHU�WR
DOORZ�FRPSDULVRQV�EHWZHHQ�YDULRXV�RSWLRQV��7KHVH�LQGLFDWRUV�QHHG�WR�EH
GLUHFWO\�UHOHYDQW�WR�WKH�DVVHVVPHQW�REMHFWLYHV�FKRVHQ�DQG�QHHG�WR�EH
VXSSRUWHG�E\�DYDLODEOH�GDWD���7KLV�WRSLF�LV�GLVFXVVHG�LQ�GHWDLO�LQ�6HFWLRQ�����



���� 86(�2)�&2168/7$7,21�$7�7+(�6&23,1*�3+$6(

$V�GLVFXVVHG�LQ�6HFWLRQ���DERYH��FRQVXOWDWLRQ�ZDV�QRW�D�VWURQJ�HOHPHQW�RI�WKH
FDVH�VWXGLHV��ZLWK�WKH�SRVVLEOH�H[FHSWLRQ�RI�WKH�8.�FDVH�VWXG\���+RZHYHU��D
IHZ�OHVVRQV�FRXOG�EH�GUDZQ�IURP�WKH�H[SHULHQFH�RI�WKH�GLIIHUHQW�WHDPV�

:KLOVW�WKH�XQGHUO\LQJ�REMHFWLYHV�RI�DQ�6($�VKRXOG�EH�EDVHG�RQ�UHJLRQDO�
QDWLRQDO�DQG�VRPHWLPHV�LQWHUQDWLRQDO�JRDOV��VRPH�RI�WKH�7HDPV�IHOW�WKDW
FRQVXOWDWLRQ�ZLWK�UHSUHVHQWDWLYHV�RI�D�UDQJH�RI�LQWHUHVWV�ZLWKLQ�WKH�DUHD�RI
DQDO\VLV�FRXOG�SOD\�D�FUXFLDO�UROH�LQ�GHWHUPLQLQJ�WKH�UHOHYDQFH�DQG
DSSOLFDELOLW\�RI�WKH�REMHFWLYHV��6LPLODUO\��FRQVXOWDWLRQ�ZDV�RIWHQ�FRQVLGHUHG
NH\�WR�GHWHUPLQLQJ�RSWLRQV�DQG�DOWHUQDWLYHV�WR�EH�DVVHVVHG�

,Q�WKH�8.��WKH�REMHFWLYHV�DQG�LQGLFDWRUV�FKRVHQ�IRU�WKH�DVVHVVPHQW�ZHUH
DFWXDOO\�DSSURYHG�E\�WKH�VWXG\·V�6WHHULQJ�*URXS��ZKLFK�UHSUHVHQWHG
HFRQRPLF��WUDQVSRUW��ORFDO�SODQQLQJ�DQG�DFDGHPLF�LQWHUHVWV�LQ�WKH�DUHD���DV
ZHOO�DV�WKURXJK�ZLGHU�FRQVXOWDWLRQ��7KLV�DSSURDFK�ZDV�IRXQG�WR�EH�HIIHFWLYH
LQ�REWDLQLQJ�FRQVHQVXV�RQ�WKH�REMHFWLYHV�DQG�LQ�GLVVHPLQDWLQJ�WKHLU�PHDQLQJ
LQ�WDQJLEOH�WHUPV���,Q�DGGLWLRQ��EHLQJ�DEOH�WR�UHIHU�WR�D�6WHHULQJ�*URXS��DV�ZHOO
DV�XVLQJ�FRQVXOWDWLRQ�E\�PHDQV�RI�D�FRQIHUHQFH��KDG�WKH�DGYDQWDJH�RI
SURYLGLQJ�D�UHODWLYHO\�DJLOH�DQG�HIILFLHQW�FRQVXOWDWLRQ�PHFKDQLVP�

)XUWKHU�FRQVXOWDWLRQ�ZLWK�ERGLHV�RXWVLGH�WKH�6WHHULQJ�*URXS�OHG�WR�VRPH
DPHQGPHQWV�WR�WKH�VFRSH�RI�WKH�8.�DVVHVVPHQW�DV�LW�SURJUHVVHG�

1DWLRQDO�JRYHUQPHQW�DJHQFLHV��QDWLRQDO�JRYHUQPHQW�DQG�VWDWXWRU\�HQYLURQPHQWDO
ERGLHV��ZDQWHG�WR�VHH�WKH�HPHUJLQJ�FRQFHSWV�RI�´FRXQWU\VLGH�FKDUDFWHU�DQG
HQYLURQPHQWDO�FDSLWDOµ�LQFRUSRUDWHG�LQWR�WKH�DVVHVVPHQW��7KHVH�KDYH�UHFHQWO\�EHHQ
GHILQHG�LQ�WKH�8.�LQ�DQ�DWWHPSW�WR�SURYLGH�DQ�LQGLFDWLRQ�RI�FULWLFDO�HQYLURQPHQWDO
FDSLWDO��DQG�WKH�JRYHUQPHQW�ZDV�NHHQ�WR�VHH�KRZ�WKLV�FRXOG�EH�XVHG�

7KH�H[SHULHQFH�VWUHVVHG�WKH�LPSRUWDQFH�RI�FRQVXOWLQJ�ZLWK�H[WHUQDO
RUJDQLVDWLRQV�ZKR�KDYH�DQ�LQWHUHVW�LQ�WKH�VWXG\�DUHD��,W�DOVR�KLJKOLJKWHG�WKH
QHHG�IRU�IOH[LELOLW\�GXULQJ�WKH�ZKROH�6($�SURFHVV���6LPLODU�OHVVRQV�FRXOG�EH
GUDZQ�IURP�WKH�$XVWULDQ�FDVH�VWXG\��ZKLFK�DOVR�IRXQG�LW�QHFHVVDU\�WR�DGRSW
QHZ�HOHPHQWV�IRU�WKH�VFRSH�RI�WKH�DVVHVVPHQW�

$�ZRUNVKRS�KHOG�ZLWK�)HGHUDO�0LQLVWU\�UHSUHVHQWDWLYHV�DSSUR[LPDWHO\�D�\HDU�DIWHU�WKH
6($�VWXG\�KDG�EHHQ�FRPPLVVLRQHG��DQG�WKLV�UHVXOWHG�LQ�WKH�FRQWUDFWLQJ�DXWKRULWLHV
UHTXHVWLQJ�WKH�LQFRUSRUDWLRQ�RI�DGGLWLRQDO�LVVXHV�WR�WKH�VFRSH�RI�WKH�6($�

$WWHQWLRQ�KRZHYHU�VKRXOG�EH�JLYHQ�WR�WKH�UHVRXUFH�LPSOLFDWLRQV�RI�VXFK
FKDQJHV��VLQFH�FRQVLGHULQJ�QHZ�LVVXHV�LQ�DQ�6($�FDQ�UHTXLUH�VXEVWDQWLDO
DGGLWLRQDO�GDWD�JDWKHULQJ�DQG�DOWHUDWLRQV�WR�WKH�DVVHVVPHQW�PHWKRGV�XVHG�

���� %$6(/,1(�&21',7,216�$1'�(19,5210(17$/�'$7$

������ ,QWURGXFWLRQ

7KH�LPSRUWDQFH�RI�XQGHUVWDQGLQJ�WKH�FKDUDFWHULVWLFV�DQG�FRQGLWLRQV�RI�WKH
HQYLURQPHQW�DQG�QDWXUDO�UHVRXUFHV�RU�D�UHJLRQ�RU�DUHD�LV�D�QHFHVVDU\�VWHS�LQ



SODQQLQJ�DQG�6($��$W�WKLV�VWDJH�WKH�DVVHVVPHQW�7HDPV�DLPHG�WR�HVWDEOLVK�WKH
EDVHOLQH�FRQGLWLRQV�ZLWK�UHIHUHQFH�WR�WKH�LVVXHV��SUREOHPV�DQG�LQGLFDWRUV
LGHQWLILHG��$Q�HTXDOO\�LPSRUWDQW�RXWFRPH�RI�WKLV�VWDJH�LV�WKH�LGHQWLILFDWLRQ�RI
JDSV�RU�LQDFFXUDFLHV�LQ�WKH�DYDLODEOH�GDWD������

7KLV�HOHPHQW�RI�VFRSLQJ�LV�DOVR�FUXFLDO�LQ�KHOSLQJ�SODQQHUV�DQG�HYDOXDWRUV�WR
XQGHUVWDQG�WKH�VWUHQJWKV�DQG�ZHDNQHVVHV�RI�DQ�DUHD·V�QDWXUDO�HQGRZPHQW�
KRZ�WKHVH�FDQ�VXSSRUW�RU�FRQVWUDLQ�GHYHORSPHQW�VWUDWHJLHV���7RJHWKHU�ZLWK�DOO
RWKHU�DVSHFWV�RI�VFRSLQJ��WKLV�SDUW�RI�WKH�6($�SURFHVV�FDQ�KHOS�WR�VKDSH�WKH
W\SH�RI�LQLWLDWLYHV�SURSRVHG��IURP�D�YHU\�HDUO\�VWDJH���7KLV�LV�VKRZQ�SHUKDSV
PRVW�YLYLGO\�WKURXJK�WKH�)UHQFK�FDVH�VWXG\�DSSURDFK�

����6HH�IRU�H[DPSOH�(XURSHDQ�&RPPLVVLRQ��������



������ (QVXULQJ�UHOHYDQFH�RI�EDVHOLQH�GDWD�IRU�D�VWUDWHJLF�($

7KH�OHYHO�RI�GHWDLO�SURYLGHG�LQ�WKH�VWXGLHV�IRU�WKH�EDVHOLQH�VLWXDWLRQ�LV
JHQHUDOO\�DGHTXDWH�DQG�LQIRUPDWLYH�DQG�VRPH�FDVH�VWXGLHV��H�J��8.�DQG
6ZHGHQ��KDYH�H[SOLFLWO\�VWUHVVHG�WKH�QHHG�IRU�WKH�VFRSLQJ�H[HUFLVH�WR�UHVWULFW
WKH�EDVHOLQH�WR�IDFWRUV�FOHDUO\�OLQNHG�WR�WKH�W\SH�RI�GHFLVLRQ�DW�KDQG��DQ�LVVXH
RIWHQ�UDLVHG�DV�FULWLFDO�LQ�PDQXDOV�RQ�VWUDWHJLF�OHYHO�DVVHVVPHQWV��,I�GDWD�LV
SURYLGHG�RQ�D�OHYHO�ZKLFK�LV�WRR�GHWDLOHG�RU�VPDOO�VFDOH��WKHUH�LV�D�ULVN�WKDW
PDMRU�LVVXHV�ZLOO�EH�REVFXUHG�LQ�WKH�SURFHVV�

7KH�ILYH�VWXGLHV�FRQILUP�WKH�YLHZ�WKDW�WKHUH�LV�LQGHHG�D�GLUHFW�FRUUHODWLRQ
EHWZHHQ�WKH�GHJUHH�RI�GHWDLO�LQ�GDWD�FROOHFWLRQ�DQG�����

• WKH�YHU\�GLIIHUHQW�VWUDWHJLF�GLPHQVLRQV�RI�HDFK�FRUULGRU��VHH�6HFWLRQ����DQG
• WKH�DSSURDFK�WDNHQ�WR�DVVHVV�LPSDFWV�DQG�HIIHFWV�RI�WKH�SURSRVHG

DOWHUQDWLYHV�RQ�WKH�HQYLURQPHQW��VHH�6HFWLRQ����

,Q�JHQHUDO��WKH\�DOVR�FRQILUPHG�WKDW�GDWD�JDWKHULQJ�UHODWHG�WR�WUDIILF�IORZV
DFFRXQWV�IRU�D�YHU\�VLJQLILFDQW�VKDUH�RI�WKH�WLPH�DQG�UHVRXUFHV�GHYRWHG�WR
EDVHOLQH�LQIRUPDWLRQ�

������ 'LIILFXOWLHV

,Q�WKH�FDVH�RI�)UDQFH��RQH�RI�WKH�PDLQ�DGYDQWDJHV�ZKLFK�ZDV�OLQNHG�WR�WKH
FKRLFH�RI�WKH�&RUULGRU�1RUG�IRU�WKH�SLORW�VWXG\�ZDV�WKDW�WKH�PDMRULW\�RI�WKH
GDWD�ZDV�DOUHDG\�DYDLODEOH�LQ�VXLWDEOH�QXPHULFDO�IRUPDWV��7KLV�ZRXOG�KDYH
HQDEOHG�WKH�WHDP�WR�IRFXV�RQ�LPSURYLQJ�WKH�PHWKRG�UDWKHU�WKDQ�RQ�JDWKHULQJ
WKH�GDWD�IRU�WKH�VWXG\�

³���OH�VLPSOH�FROODWLRQQHPHQW�HW�UHGUHVVHPHQW�GHV�GRQQpHV��DXVVL�LPSDUIDLWHV
VRLHQW�HOOHV��D�UHSUpVHQWp�SUqV�GH����GH�OCpQHUJLH�HW�GX�WHPSV�FRQVDFUpV�j�FHW

H[HUFLFH´�,1*e523������E

5HDOLW\��WXUQHG�RXW�WR�EH�VRPHZKDW�GLIIHUHQW�KRZHYHU��7KH�IROORZLQJ
GLIILFXOWLHV�ZHUH�H[SHULHQFHG�LQ�)UDQFH��6ZHGHQ�DQG�$XVWULD�ZLWK�UHJDUG�WR
WKH�XVH�RI�H[LVWLQJ�GDWD��DQG�DUH�ZRUWK�QRWLQJ�

• 'LIILFXOWLHV�LQ�REWDLQLQJ�UHOLDEOH�GDWD�IRU�WKH�FRPSOHWH�DUHD�RI�WKH�FRUULGRU�
*DSV�ZHUH�RIWHQ�D�SUREOHP��IRU�H[DPSOH�IRU�WKH�JHRJUDSKLFDO�FRYHUDJH�RI
QDWXUDO�VLWHV��)UDQFH��

• 6RPH�GDWD�ZDV�DYDLODEOH�RQO\�LQ�H[FHVVLYHO\�DJJUHJDWHG�IRUPDWV��)RU
H[DPSOH��LQ�$XVWULD��WKH�YROXPH�RI�VKLS�WUDQVSRUW�ZDV�RQO\�DYDLODEOH�IRU
WKH�ZKROH�FRXQWU\�

• 6FDOH�RI�FHUWDLQ�GDWD�´OD\HUVµ���WKH�6ZHGLVK�H[DPSOH�DSSOLHG�JHR�
UHIHUHQFHG�GDWD�RQ�´ODUJH�XQVSRLOHG�DUHDVµ�WR�WKH�DUHD�RI�WKH�WUDQVSRUW
FRUULGRU���7KLV�UHVXOWHG�XQXVDEOH�VLQFH�VXFK�W\SH�RI�DUHD�FRPSULVHG�DOPRVW
WKH�HQWLUH�FRUULGRU�LQ�RQH�RI�WKH�WZR�FRXQWLHV�DIIHFWHG��,Q�)UDQFH��WKH�VFDOH

����6HH�&KDSWHU���RI�&(&�����D�



DW�ZKLFK�GDWD�ZDV�DYDLODEOH�ZDV�QRW�DOZD\V�FRPSDWLEOH�RU�DSSURSULDWH��DQG
VFDOHV�YDULHG�EHWZHHQ�����������WR�������������

• 7LPH�LPSOLFDWLRQV�RI�XVLQJ�GDWD�IURP�RWKHU�VWXGLHV��,Q�6ZHGHQ��WKH�WLPH
QHHGHG�IRU�GDWD�LQWHUSUHWDWLRQ�ZDV�XQGHUHVWLPDWHG��0XFK�RI�WKH�GDWD�XVHG
RULJLQDWHG�IURP�IHDVLELOLW\�VWXGLHV�DQG�SUHOLPLQDU\�GHVLJQ�SODQV�IRU�URDG
SURMHFWV��,W�ZDV�KRSHG�WKDW�WKLV�ZRXOG�IDFLOLWDWH�TXLFN�DVVHVVPHQW�DQG
LQWHUSUHWDWLRQ�RI�WKH�FRUULGRU�EXW�LQ�UHDOLW\��GDWD�KDG�WR�EH�DGDSWHG�TXLWH
FRQVLGHUDEO\�

• /DFN�RI�FRPSDUDEOH�GDWD�DFURVV�UHJLRQV�RU�FRXQWLHV��HJ��)UDQFH�DQG
6ZHGHQ��

 

• )LQGLQJ�GDWD�ZLWK�FRPSDUDEOH�WLPH�VFDOHV�ZDV�D�SDUWLFXODU�SUREOHP�LQ
$XVWULD��7KH�DVVHVVPHQW�PHWKRG�UHOLHG�RQ�H[LVWLQJ�WUDIILF�DQG�UHJLRQDO
GHYHORSPHQW�IRUHFDVWV�WR�SURYLGH�D�VFHQDULR�RI�ZKDW�WKH�WUDQVSRUW�DQG
KHQFH�WKH�HQYLURQPHQWDO�VLWXDWLRQ�ZRXOG�EH�OLNH�LQ�������7KH�IRUHFDVW�GDWHV
GLG�KRZHYHU�YDU\�DQG�DVVXPSWLRQV�ZHUH�QHFHVVDU\�LQ�RUGHU�WR�KRPRJHQLVH
WKH�IRUHFDVW�SHULRG�

• /DFN�RI�LQIRUPDWLRQ�RQ�WKH�GDWD��,Q�WKH�)UHQFK�FDVH�VWXG\�IRU�H[DPSOH�
WKHUH�ZDV�QR�H[SODQDWLRQ�RI�WKH�FULWHULD�XSRQ�ZKLFK�GDWD�RQ�´YDOXDEOH
ODQGVFDSHVµ�KDYH�EHHQ�EDVHG�

• ,QWHUQDWLRQDO�FRYHUDJH���7KH�)UHQFK�FDVH�VWXG\�UHTXLUHG�GDWD�IURP�ERWK
)UDQFH�DQG�%HOJLXP��:KHUHYHU�SRVVLEOH��FRPSDUDEOH�GDWD�IURP�HDFK
FRXQWU\�ZDV�XVHG��7KLV�KLJKOLJKWHG�WKH�DGYDQWDJHV�RI�WKH�GDWDEDVHV�EHLQJ
FRPSLOHG�E\�WKH�(XURSHDQ�(QYLURQPHQW�$JHQF\��IRU�H[DPSOH�&RULQH�/DQG
&RYHU�GDWD��7KHUH�ZDV�KRZHYHU�VRPH�NH\�OHVVRQV�ZKLFK�DURVH�IURP
DWWHPSWLQJ�WR�XVH�WKH�(($�DV�D�GDWD�VRXUFH��7KHVH�DUH�VXPPDULVHG�LQ�%R[
����

%R[���� 8VH�RI�(XURSHDQ�(QYLURQPHQW�$JHQF\�'DWD

7KH�)UHQFK�FDVH�VWXG\�QHHGHG�WR�UHO\�RQ�FRPSDUDEOH�GDWD�IURP�ERWK�%HOJLXP�DQG�)UDQFH�DQG
WKHUHIRUH�GDWDEDVHV�FRPSLOHG�E\�WKH�(XURSHDQ�(QYLURQPHQW�$JHQF\��(($��VXFK�DV�&RULQH
/DQG�&RYHU�ZHUH�VRXJKW��.H\�OHVVRQV�ZKLFK�UHVXOWHG�IURP�WKLV�LQFOXGH�

• WKH�DXWKRUV�RI�WKH�)UHQFK�FDVH�VWXG\�ZHUH�UH�GLUHFWHG�VHYHUDO�WLPHV�IURP�RQH�(XURSHDQ
LQVWLWXWLRQ�WR�DQRWKHU��(XURSHDQ�&RPPLVVLRQ��(XURVWDW��(($��DQG�RWKHUV��EHIRUH�ILQDOO\
EHLQJ�DEOH�WR�DFTXLUH�WKH�&RULQH�GDWD�IURP�WKH�QDWLRQDO�LQWHUPHGLDU\�IRU�)UDQFH�DQG�IRU
%HOJLXP�

 
• DV�D�UHVXOW�RI�WKH�ZD\�&RULQH�GDWD�LV�VWRUHG�E\�WKH�LQWHUPHGLDU\�LQVWLWXWLRQV��WKH�GDWD�KDG�WR

EH�JHRPHWULFDOO\�FRUUHFWHG��GHVSLWH�EHORQJLQJ�WR�WKH�VDPH�GDWDEDVH�V\VWHP�

$�FRQFOXVLRQ�IURP�WKLV�LV�WKDW�LW�VKRXOG�EH�D�SULRULW\�IRU�WKH�(XURSHDQ�&RPPLVVLRQ�WR�PDNH
DYDLODEOH�D�VHW�RI�HQYLURQPHQWDO�GDWD�ZKLFK�LV�LQGHHG�KRPRJHQHRXV��FHQWUDOLVHG�DQG�HDVLO\
DFFHVVLEOH���7KLV�ZLOO�KDYH�LPSRUWDQW�LPSOLFDWLRQV�IRU�WKH�WLPLQJ�DQG�FRVW�RI�6($V�RI�(XURSHDQ
FRUULGRUV�



������ 0DNLQJ�DVVXPSWLRQV

3UREOHPV�LQ�WHUPV�RI�FRPSDUDELOLW\�DQG�FRPSOHWHQHVV�RI�GDWD��VHH�DERYH�
PHDQW�WKDW�YDULRXV�DVVXPSWLRQV�KDG�WR�EH�PDGH�LQ�RUGHU�WR�SUHGLFW�YDULRXV
SRWHQWLDO�LPSDFWV���,Q�JHQHUDO��DVVXPSWLRQV�ZHUH�EDVHG�RQ�WKH�SURIHVVLRQDO
MXGJHPHQW�RI�WKH�FRQVXOWDQWV�DQG�RQ�UHFRJQLVHG�UHVHDUFK�UHVXOWV��DQG�ZHUH
RIWHQ�GLVFXVVHG�E\�WKH�UHOHYDQW�VWDNHKROGHUV�

7UDIILF�DQG�DLU�SROOXWLRQ
,Q�$XVWULD�IRU�H[DPSOH��ZLWK�DQ�DVVHVVPHQW�WLPH�VFDOH�WR�������EDVHOLQH�GDWD
ZDV�QHHGHG�RQ�WKH�OHYHO�RI�SROOXWDQW�HPLVVLRQV�WKDW�FRXOG�EH�H[SHFWHG�IURP�
IRU�H[DPSOH��URDG�WUDIILF��7KLV�QHHGHG�WR�WDNH�DFFRXQW���DPRQJ�RWKHU�WKLQJV��RI
LPSURYHG�HPLVVLRQV�WHFKQRORJ\�LQ�URDG�WUDQVSRUW���$V�D�UHVXOW��UHFRJQLVHG
HVWLPDWHV�RI�HPLVVLRQV�UHGXFWLRQV�FRPSLOHG�E\�WKH�FDU�LQGXVWU\�ZHUH�XVHG�
6LQFH�WKH�VWXG\�ZDV�FRPPLVVLRQHG�MRLQWO\�E\�WKH�0LQLVWULHV�ZLWK
UHVSRQVLELOLW\�IRU�WUDQVSRUW�DQG�HQYLURQPHQW��WKH�7HDP�FRXOG�DUJXH�WKDW�WKH
XVH�RI�VXFK�GDWD�ZDV�IXOO\�OHJLWLPLVHG�

/DQG�WDNH�DQG�GLVWXUEDQFH
7KH�)UHQFK�VWXG\�PDGH�D�QXPEHU�RI�DVVXPSWLRQV�UHJDUGLQJ�ERWK�WKH�ODQG
WDNH�DQG�WKH�ZLGWK�RI�WKH�DUHD�ZKLFK�ZRXOG�EH�GLVWXUEHG�LQ�GHYHORSLQJ
GLIIHUHQW�W\SHV�RI�PRGHV��VHH�7DEOH�������,W�ZDV�DVVXPHG�WKDW�HDFK
LQIUDVWUXFWXUH�ZRXOG�DIIHFW�LQ�D�FRQVWDQW�PDQQHU�WKH�DUHD�JLYHQ�LQ�WKH�WDEOH
PXOWLSOLHG�E\�WKH�OHQJWK�RI�WKH�SURSRVHG�GHYHORSPHQW���7KLV�W\SH�RI
DVVXPSWLRQ�DQG�JHQHUDOLVDWLRQ�LV�RIWHQ�QHFHVVDU\�DW�VWUDWHJLF�OHYHO�($�

7DEOH���� )UDQFH��DVVXPSWLRQV�UHJDUGLQJ�ODQG�WDNH�DQG�GLVWXUEDQFH

,QIUDVWUXFWXUH /DQG�WDNH���ZLGWK� 'LVWXUEDQFH�DUHDV
�ZLGWK�

1HZ�+6�UDLO ����P�����P�LQ�XUEDQ�DUHDV� �����P
1HZ�IUHLJKW�UDLO ����P�����P�LQ�XUEDQ�DUHDV� �����P
0RWRUZD\ ����P�����P�LQ�XUEDQ�DUHDV� �����P
([WHQVLRQ�QDWLRQDO�URDG ����P�����P�LQ�XUEDQ�DUHDV� �����P
&DQDO ����P�����P�LQ�XUEDQ�DUHDV� �
$OLJQPHQW�+6�UDLO�DQG�PRWRUZD\ �����P
1DWLRQDO�URDG���RU���ODQHV �����P

6RXUFH��,1*(523�6(75$��������WUDQVODWHG�E\�(50

)XUWKHU�GLVFXVVLRQ�RI�VRPH�RI�WKHVH�LVVXHV�FDQ�EH�IRXQG�LQ�6HFWLRQ���

���� &21&/86,216�$1'�/(66216�/($51('

6FRSLQJ��D�FULWLFDO�VWDJH

7KH�VFRSLQJ�VWDJH�LV�SHUKDSV�WKH�PRVW�FULWLFDO�VWDJH�LQ�DQ�6($���,W�LQYROYHV
GHFLGLQJ�ZKDW�LVVXHV�DUH�ZRUWK�DVVHVVLQJ�DW�WKH�VFDOH�DQG�OHYHO�RI�GHFLVLRQ�
PDNLQJ�XQGHU�DVVHVVPHQW��DQG�RIIHUV�DQ�LPSRUWDQW�RSSRUWXQLW\�WR�LQIRUP
VWDNHKROGHUV�DQG�LQFOXGH�WKHLU�YLHZV�LQ�WKH�ILQDO�FKRLFH�RI�REMHFWLYHV�DQG
LQGLFDWRUV�ZKLFK�ZLOO�EH�XVHG�LQ�WKH�DQDO\VLV�



6FRSLQJ�LV�QHFHVVDULO\�DQ�LWHUDWLYH�SURFHVV���,VVXHV�VXFK�DV�WKH�W\SH�RI�LPSDFWV
WR�EH�FRQVLGHUHG��DQG�RI�FRXUVH�WKH�DOWHUQDWLYHV�ZLOO�QHHG�WR�EH�UHYLHZHG�DQG
GLVFXVVHG�DW�GLIIHUHQW�VWDJHV��VHH�LQ�SDUWLFXODU�WKH�DSSURDFK�DGRSWHG�LQ�WKH�8.
VWXG\��)LJXUH�����LQ�WKH�QH[W�FKDSWHU���7KLV�IXUWKHU�VWUHQJWKHQV�WKH�FDOO�IRU
IOH[LELOLW\�WKURXJKRXW�WKH�6($�SURFHVV�

$�IRFXVLQJ�H[HUFLVH

,Q�6($��VFRSLQJ�UHTXLUHV�D�FRQVWDQW�HIIRUW�LQ�RUGHU�WR�IRFXV�RQ�WKRVH�WKHPHV�
REMHFWLYHV�DQG�LQGLFDWRUV�ZKLFK�DUH�QHFHVVDU\�DQG�VXIILFLHQW�IRU�WKH�W\SH�RI
GHFLVLRQ�EHLQJ�WDNHQ���,W�LV�DQ�HIIRUW�RI�ILQH�EDODQFH�ZKRVH�VXFFHVV�GLFWDWHV�WKH
HIIHFWLYHQHVV�RI�WKH�6($�SURFHVV�LQ�DFKLHYLQJ�LWV�PDLQ�JRDO��WR�SURYLGH
GHFLVLRQ�PDNHUV�ZLWK�LQIRUPDWLRQ�RQ�WKH�HQYLURQPHQWDO�DQG�VXVWDLQDELOLW\
LPSOLFDWLRQV�RI�SURSRVHG�VWUDWHJ\�



2EMHFWLYHV

2YHUDOO��WKH�VWXGLHV�VKRZ�WKDW�WKHUH�LV�D�FHUWDLQ�FRPPRQ�EDVHOLQH�RI�WKHPHV
IURP�ZKLFK�REMHFWLYHV�DUH�LGHQWLILHG�DQG�GHILQHG���7KH�PDLQ�GLIIHUHQFH�LV
SHUKDSV�YLVLEOH�LQ�WKH�FKRLFH�WR�LQFOXGH�VRFLR�HFRQRPLF�REMHFWLYHV�DV�ZHOO�
ZLWK�DQ�DLP�WR�SURYLGH�D�EDODQFHG�DQG�FRPSOHWH�SLFWXUH�

,W�ZDV�JHQHUDOO\�DJUHHG�WKDW�REMHFWLYHV�VKRXOG�EH�EDVHG�RQ�FXUUHQW
LQWHUQDWLRQDO��QDWLRQDO�DQG�UHJLRQDO�SROLFLHV�DQG�OHJLVODWLRQ��DOWKRXJK�LW�FOHDUO\
WUDQVSLUHG�WKDW�EHVW�UHVXOWV�FDQ�EH�REWDLQHG�ZKHQ�WKHVH�REMHFWLYHV�DUH
WUDQVODWHG�LQWR�WDQJLEOH�JRDOV�FORVHO\�UHODWHG�WR�WKH�VSHFLILF�FKDUDFWHU�RI�WKH
FRUULGRU·V�DUHD�XQGHU�DVVHVVPHQW���&RQVXOWDWLRQ�DQG�SDUWLFLSDWLRQ�E\�NH\
VWDNHKROGHUV�FDQ�EH�SDUWLFXODUO\�KHOSIXO�DW�WKLV�VWDJH�

)LQDOO\��LW�LV�ZRUWK�EHDULQJ�LQ�PLQG�WKDW�WKH�DQDO\VLV�RI�SRWHQWLDO�LPSDFWV�RI
VWUDWHJLF�GHFLVLRQV�LV�OLNHO\�WR�EH�PRVW�LQIRUPDWLYH�IRU�GHFLVLRQ�PDNHUV�LI�LW�LV
FRPSDUHG�WR�RYHUDOO�HQYLURQPHQWDO�DQG�VXVWDLQDELOLW\�REMHFWLYHV���7KXV��WKHVH
SOD\�D�FUXFLDO�UROH�LQ�WKH�HYDOXDWLRQ�

%DVHOLQH�GDWD

*DWKHULQJ�DQG�RUJDQLVLQJ�GDWD�IRU�6($�LV�DQ�HVVHQWLDO�DQG�RIWHQ�GHPDQGLQJ
VWDJH�RI�WKH�SURFHVV��(IIHFWLYH�VFRSLQJ�FDQ�PDNH�D�KXJH�GLIIHUHQFH�WR�WKLV
VWDJH��HQVXULQJ�WKDW�HIIRUWV�DUH�FRQFHQWUDWHG�RQ�LQIRUPDWLRQ�ZKLFK�UHDOO\
QHFHVVDU\�DQG�HVVHQWLDO��+RZHYHU��WKHUH�ZLOO�VWLOO�EH�GLIILFXOWLHV�LQ�WHUPV�RI
DYDLODELOLW\�RI�GDWD��KDUPRQLVDWLRQ�HWF���SDUWLFXODUO\�ZKHQ�ORRNLQJ�DW
LQWHUQDWLRQDO�FRUULGRUV���ZKHUH�WKH�(XURSHDQ�(QYLURQPHQW�$JHQF\�LV�VHHQ�WR
SOD\�DQ�LPSRUWDQW�UROH�

7KHUH�DSSHDUV�WR�EH�D�FOHDU�QHHG�IRU�PRUH�DGHTXDWH�DQG�UHOLDEOH�ZD\V�RI
SUHGLFWLQJ�IXWXUH�FKDQJHV�LQ�WUDQVSRUW�GHPDQG�

8VLQJ�DVVXPSWLRQV

,Q�FRUULGRU�6($V�D�ZLGH�UDQJH�RI�DVVXPSWLRQV�LV�WR�EH�H[SHFWHG�DQG�LV�WKLV
FRQVLGHUHG�DQ�LQKHUHQW�FKDUDFWHULVWLF�RI�WKLV�OHYHO�RI�DVVHVVPHQW�



�� 287/,1(�2)�$/7(51$7,9(6

6HFWLRQ�&RQWHQWV

��� ,1752'8&7,21

��� ,1)5$6758&785(�$1'�32/,&<�7<3(�$/7(51$7,9(6

����� 7KH�RSWLRQV�RI�WKH�8.�FDVH�VWXG\
����� 6WUDWHJLF�DOWHUQDWLYHV�IRU�WKH�$XVWULDQ�VWXG\
����� )RFXV�RQ�LQIUDVWUXFWXUH�RSWLRQV
��� %86,1(66�$6�868$/�6&(1$5,26

��� &21&/86,216�$1'�/(66216�/($51('

���� ,1752'8&7,21

´3URMHFW�OHYHO�($�IDLOV�WR�KHOS�LQ�SURMHFW�VHOHFWLRQ���:KLOH�WKHUH�LV�VWLOO�PXFK�IOH[LELOLW\
LQ�GHVLJQ�DQG�PXFK�VFRSH�IRU�PLWLJDWLRQ�RI�LPSDFWV��SURMHFW�OHYHO�($�LV�XVHOHVV�LQ
VHOHFWLRQ�RI�WKH�SURMHFW�LQ�WKH�ILUVW�SODFH���7KDW�LV�D�VWURQJ�DUJXPHQW�IRU�SURPRWLQJ�WKH
XVH�RI�VHFWRUDO�RU�VWUDWHJLF�($Vµ�DQG

�´$QDO\VLV�RI�DOWHUQDWLYHV�LV�XQZHOFRPH�DW�WKH�WLPH�RI�SURMHFW�SUHSDUDWLRQ��LW�VKRXOG
EHFRPH�SDUW�RI�VHFWRU�ZRUN�OHDGLQJ�WR�SURMHFW�LGHQWLILFDWLRQµ
�*RRGODQG�DQG�0HUFLHU�������

7KH�DSSOLFDWLRQ�RI�6($�SUHFHGLQJ�SURMHFW�LGHQWLILFDWLRQ�DQG�SURMHFW�GHVLJQ�FDQ
OHDG�WR�VLJQLILFDQW�EHQHILWV�LQ�WHUPV�RI�WKH�QDWXUH�DQG�UDQJH�RI�DOWHUQDWLYHV
FRQVLGHUHG��DQG�WKH�RYHUDOO�VXVWDLQDELOLW\�RI�SURSRVHG�GHYHORSPHQW���3URMHFW�
OHYHO�(DV��ZKLFK�SURSRVH�IXQGDPHQWDO�SURMHFW�GHVLJQ�FKDQJHV�ZLOO�FDXVH
PDMRU�FRQIOLFWV�DQG�DUH�RQO\�FRQVLGHUHG�DQG�LPSOHPHQWHG�ZLWK�JUHDW
GLIILFXOW\��7KLV�LV�SDUWLFXODUO\�HYLGHQW�ZKHQ�FRQVLGHULQJ�GHPDQG�PDQDJHPHQW
VROXWLRQV�YHUVXV�QHZ�WUDQVSRUW�LQIUDVWUXFWXUH�

6($�LV�ZLGHO\�FRQVLGHUHG�WR�EH�D�XVHIXO�PHWKRG�IRU�LGHQWLI\LQJ�DQG�DQDO\VLQJ
D�UDQJH�RI�DOWHUQDWLYHV��7KH�H[DPSOHV�UHYLHZHG�LQ�WKLV�VWXG\�KDYH�VXSSRUWHG
WKLV�YLHZ���(DFK�SLORW�6($�KDV�DGRSWHG�UDGLFDOO\�GLIIHUHQW�W\SHV�RI
DOWHUQDWLYHV��UDQJLQJ�IURP�YLUWXDOO\�SROLF\�OHYHO�VROXWLRQV�IRU�WUDQVSRUWDWLRQ
�LQFOXGLQJ�WD[DWLRQ�PHFKDQLVPV��WR�YHU\�VSHFLILF�URXWH�RSWLRQV��ZKLFK
DUJXDEO\�ZLOO�RYHUODS�ZLWK�WKH�UHPLW�RI�SURMHFW�(,$�

���� ,1)5$6758&785(�$1'�32/,&<�7<3(�$/7(51$7,9(6

������ 7KH�RSWLRQV�RI�WKH�8.�FDVH�VWXG\

2I�WKH�ILYH�VWXGLHV��WKH�8.�H[DPSOH�RIIHUV�WKH�JUHDWHVW�LQVLJKW�LQWR�6($
PHWKRGV��ZKLFK�FDQ�GHDO�ZLWK�QRQ�LQIUDVWUXFWXUH�VROXWLRQV��7KH�VWXG\�PDNHV
D�GHWDLOHG�DQDO\VLV�RI�WKH�LPSOLFDWLRQV�RI�YDULRXV�SROLF\�RSWLRQV��VHH�7DEOH������
LQ�DGYDQFH�RI�DQ\�SODQQLQJ�SURFHVV�RU�GHFLVLRQ�UHODWLQJ�WR�DOLJQPHQWV��7KH
RYHUDOO�DVVHVVPHQW�ORRNV�DW�WKH�HIIHFWV�RI�D�GR�PLQLPXP�VFHQDULR��L�H��QR



VLJQLILFDQW�LQWHUYHQWLRQV�RWKHU�WKDQ�SURJUDPPHG�LPSURYHPHQWV���RSWLRQ���
DQG�VL[�VWUDWHJ\�RSWLRQV��RSWLRQV������



7DEOH���� 'HILQLWLRQV�RI�2SWLRQV�7HVWHG

6WUDWHJ\�2SWLRQ 'HVFULSWLRQ
� 'R�PLQLPXP &RPPLWWHG�WUDQVSRUW�LQIUDVWUXFWXUH�VFKHPHV��FXUUHQW

WUDQVSRUW�SROLFLHV�DVVXPHG�WR�FRQWLQXH��EXW�ZLWKRXW�DQ\
LQWHQVLILFDWLRQ��33*���33*��SROLFLHV�EXW�ZLWK�D�KLJK�SULRULW\
WR�HFRQRPLF�GHYHORSPHQW�RSSRUWXQLWLHV�UHJDUGOHVV�RI
ORFDWLRQ

� 3XEOLF�WUDQVSRUW
LQYHVWPHQW

3ULPDU\�UDLO�VHUYLFH�VSHHG�DQG�IUHTXHQF\�LQYHVWPHQW

� 5RDG�WUDIILF�UHGXFWLRQ��
SDUNLQJ�DQG�WUDQV�3HQQLQH
FKDUJLQJ

KDOYLQJ�RI�SDUNLQJ�FDSDFLW\�LQ�XUEDQ�FHQWUHV��FRPELQHG�ZLWK
FKDUJLQJ�RQ�DOO�PDMRU�URDGV�DFURVV�WKH�3HQQLQHV

� 5RDG�WUDIILF�UHGXFWLRQ��
XUEDQ�URDG�XVHU�FKDUJLQJ
DQG�WUDQV�3HQQLQH
FKDUJLQJ

5RDG�XVHU�FKDUJLQJ�LQ�XUEDQ�DUHDV��ZLWK�KLJKHU�FKDUJHV�IRU
XUEDQ�FHQWUHV��FRPELQHG�ZLWK�FKDUJLQJ�RQ�DOO�PDMRU�URDGV
DFURVV�WKH�3HQQLQHV�

� 5RDG�FDSDFLW\�UHDOORFDWLRQ
LQ�IDYRXU�RI�JRRGV�YHKLFOHV
DQG�EXVHV

(VWDEOLVKPHQW�RI�D�QHWZRUN�RI�SULRULW\�YHKLFOH�ODQHV�RQ�PDLQ
URDGV�DQG�PRWRUZD\V

� 6HOHFWLYH�URDG�FDSDFLW\
LQFUHDVHV

:LGHQLQJ�RI�WKH�IROORZLQJ�PRWRUZD\V�
0�������0��WR�MXQFWLRQ�ZLWK�$�
0��������0���WR�0��
0��������0���WR�0��
0�������6WRFNSRUW�WR�0��

� &HQWUDOLVDWLRQ�RI�ODQG�XVH
GHYHORSPHQW

&RQFHQWUDWH�QHZ�GHYHORSPHQW�LQ�PDMRU�XUEDQ�DUHDV�
SDUWLFXODUO\�LQ�RU�QHDU�WKHLU�FHQWUHV

� 2SWLPLVDWLRQ�RI�WUDQV�
3HQQLQH�FKDUJLQJ

$GMXVWPHQW�RI�FKDUJHV�LQ�2SWLRQ���WR�PD[LPLVH�EHQHILWV�LQ
UHODWLRQ�WR�WRWDO�FRVWV

� 2SWLPLVDWLRQ�RI�XUEDQ
URDG�XVHU�FKDUJLQJ

$GMXVWPHQW�RI�FKDUJHV�LQ�2SWLRQ���WR�PD[LPLVH�EHQHILWV�LQ
UHODWLRQ�WR�WRWDO�FRVWV

� 0DMRU�URDG�WUDIILF
UHGXFWLRQ�PHDVXUHV

$SSOLFDWLRQ�RI�KLJK�IXHO�SULFH�LQFUHDVHV��IDFWRU�RI�����ZLWK
WUDQV�3HQQLQH�DQG�XUEDQ�URDG�XVHU�FKDUJLQJ�DV�SHU�2SWLRQ��

�� 3XEOLF�WUDQVSRUW
LQYHVWPHQW�ZLWK�URDG
WUDIILF�UHGXFWLRQ�PHDVXUHV

&RPELQDWLRQ�RI�DQ�HQKDQFHG�2SWLRQ���ZLWK�2SWLRQ���DQG���
SOXV�WHVWLQJ�RI�DVVXPSWLRQV�DERXW�WKH�LPSDFW�RI�SRWHQWLDO
FKDQJHV�LQ�DWWLWXGH�WR�FDU�DOWHUQDWLYHV���/DQG�XVH�SROLF\�D
PRUH�LQWHQVH�YHUVLRQ�RI�WKDW�IRU�2SWLRQ��

6RXUFH��09$�����
1RWH�� ,Q�2SWLRQ������DQG���UDLO�IDUHV�ZHUH�VHW�VR�DV�WR�UHIOHFW�DQ�DQQXDO����GHFUHDVH�LQ�UHDO�UDLO

IDUHV�DV�D�SROLF\�LQSXW�



)LJXUH����

8QGHUVWDQGLQJ
WKH�6LWXDWLRQ

$JUHHLQJ
2EMHFWLYHV REMHFWLYHV SRVVLEOH�VROXWLRQV

7HVWLQJ
3RWHQWLDO
6ROXWLRQV

SRVVLEOH
���������� LWHUDWLRQ

UHTXLUHG

'HYHORSLQJ�WKH
(QYLURQPHQW�DQG
'HYHORSPHQW
6WUDWHJ\

�����SRVVLEOH
�����LWHUDWLRQ�
�����UHTXLUHG

���3UHVHQW�6LWXDWLRQ�
� ODQG�XVH

DQG
WUDQVSRUW
SROLFLHV

� RSSRUWXQL
WLHV�DQG
FRQVWUDLQW
V

� WUDYHO
GHPDQGV
DQG�OHYHOV
I L

�����)XWXUH�6LWXDWLRQ�
• FRPPLWWHG�ODQG�

XVH�DQG�SROLFLHV
• FRPPLWWHG

WUDQVSRUW�V\VWHPV
FKDQJHV

• WUDYHO�GHPDQGV
DQG�OHYHOV�RI
VHUYLFH

• SUREOHPV
• URDG
• UDLO
• EXV

���6HWWLQJ�2EMHFWLYHV�
• ODQG�XVH�WUDQVSRUW

LQWHJUDWLRQ
• HFRQRP\
• DFFHVVLELOLW\
• VDIHW\
• HQYLURQPHQW

���� &RQVXOWDWLRQV�
• SUREOHPV�DQG

REMHFWLYHV
• SRWHQWLDO�VROXWLRQV

���� 2SWLRQV�IRU
VXVWDLQDEOH

GHYHORSPHQW�LQ�WKH
FRUULGRU�

• GHYHORS�LGHDV
• WHVW�DQG�DVVHVV

RSWLRQV
• LQYHVWLJDWH�SDFNDJHV

DQG�VWUDWHJLHV

���$VVHVVPHQW��
7RROV�DQG�0HWKRGV
���� ODQG�

XVH�WUDQVSRUW
LQWHUDFWLRQ�PRGHO
VWUDWHJLF

���� HQYLURQPHQWDO
DVVHVVPHQW
JHRJUDSKLF

���� LQIRUPDWLRQ
V\VWHP�HFRQRPLF
DQG

���� ILQDQFLDO
DVVHVVPHQWV
HQJLQHHULQJ

���� IHDVLELOLW\

���� $VVHVVPHQW
)UDPHZRUN�

• REMHFWLYH
DFKLHYHPHQW

• SUREOHP
DPHOLRUDWLRQ
�ERWK�LQFOXGLQJ
HQYLURQPHQWDO
LPSDFWV�

• HFRQRP\�YDOXH
IRU�PRQH\

• HTXLW\
• ILQDQFLDO

VXVWDLQDELOLW\ ���� &RQVXOWDWLRQ�
• LPSURYHPHQW

VWUDWHJLHV

/DQG�XVH�WUDQVSRUW
LQWHUDFWLRQV

���5HFRPPHQGDWLRQV
IRU�WKH�3UHIHUUHG

(QYLURQPHQWDO�DQG
'HYHORSPHQW�6WUDWHJ\

,QYHVWLJDWH�)XQGLQJ
6RXUFHV

'HYHORS
,PSOHPHQWDWLRQ

3URJUDPPH



8.�VWXG\�DSSURDFK

7KH�PHWKRG�SURSRVHG�IRU�WKH�8.�FDVH�VWXG\��VHH�)LJXUH�����VWHSV���DQG���
LQFOXGHV�DQ�DQDO\VLV�RI�WKH�HFRQRPLF�YDOXH�IRU�PRQH\��ILQDQFLDO�DQG
HQJLQHHULQJ�IHDVLELOLW\�LQ�FR�RUGLQDWLRQ�ZLWK�WKH�6($���2WKHU�VWXGLHV�KDYH
LQFOXGHG�VRPH�GHJUHH�RI�OLQNDJH�EHWZHHQ�WKH�6($�DQG��IRU�H[DPSOH�D�FRVW�
EHQHILW�DQDO\VLV��VHH�6HFWLRQ�����IRU�PRUH�GHWDLO���KRZHYHU��ZKDW�PDNHV�WKLV
H[DPSOH�RI�SDUWLFXODU�LQWHUHVW�LV�WKH�V\VWHPDWLF�SURFHVV�RI�FR�RUGLQDWLRQ�DQG
LQWHJUDWLRQ�RI�WKH�GLIIHUHQW�DQDO\VHV�

7KH�LQWHJUDWLRQ�RI�GLIIHUHQW�DQDO\VHV�QHHGV�WR�EH�PDQDJHG�FDUHIXOO\��)RU
H[DPSOH��LQ�WHUPV�RI�WKH�LGHQWLILFDWLRQ��DQDO\VLV�DQG�VHOHFWLRQ�RI�DOWHUQDWLYHV�
RQH�VKRXOG�SD\�SDUWLFXODU�DWWHQWLRQ�WR�WKH�RUGHU�LQ�ZKLFK�WKH\�DUH�VXEMHFW�WR
WKH�GLIIHUHQW�DQDO\VHV��7KLV�KDV�FUXFLDO�LPSOLFDWLRQV�IRU�WKH�RYHUDOO�RXWFRPH�RI
WKH�DSSUDLVDO���)RU�H[DPSOH��LI�LQ�WKH�ILUVW�LQVWDQFH�RQO\�HFRQRPLF�DQG�ILQDQFLDO
LPSOLFDWLRQV�DUH�FRQVLGHUHG��WKHUH�LV�D�ULVN�WKDW�WKLV�SULRULW\�RUGHU�FDQ
SRWHQWLDOO\�VFUHHQ�RXW�RSWLRQV�ZKLFK�DUH�GHVLUDEOH�IURP�DQ
HQYLURQPHQWDO�VXVWDLQDEOH�SRLQW�RI�YLHZ�

,Q�WKH�FDVH�RI�WKH�8.�VWXG\��FRQVLGHUDWLRQ�RI�WKH�HFRQRPLF�DQG�ILQDQFLDO
IHDVLELOLW\�WRJHWKHU�ZLWK�SHUIRUPDQFH�DJDLQVW�RYHUDOO�REMHFWLYHV��)LJXUH����
VWHSV���DQG����DFWHG�DV�WKH�ILUVW�´ILOWHUµ���7KLV�HQVXUHG�WKDW�WKH�RYHUDOO�DQDO\VLV
DQG�WKH�XVH�RI�DVVHVVPHQW�WRROV�IRFXVHG�RQ�WKRVH�RSWLRQV�ZKLFK�ZHUH
UHDOLVWLFDOO\�JRLQJ�WR�FRQWULEXWH�WR�D�UDQJH�RI�REMHFWLYHV�ZKLFK�KDG�EHHQ�VHW
GXULQJ�VFRSLQJ�

• ODQG�XVH�WUDQVSRUW�LQWHJUDWLRQ�
• HFRQRP\�
• DFFHVVLELOLW\�
• VDIHW\��DQG
• HQYLURQPHQW�REMHFWLYHV�

)RU�H[DPSOH��2SWLRQ����6HOHFWLYH�5RDG�&DSDFLW\�,QFUHDVHV���ZKHQ�WHVWHG�XVLQJ
WKH�WUDQVSRUW�PRGHO�GHYHORSHG�IRU�WKH�VWXG\��ZDV�IRXQG�WR�SHUIRUP�SRRUO\�LQ
UHODWLRQ�WR�WKH�LQWHJUDWLRQ�DQG�HFRQRP\�REMHFWLYHV�VLQFH�LW�KDG�OLWWOH�HIIHFW�RQ
WUDIILF�IORZV�DQG�MRXUQH\�WLPH���*LYHQ�LWV�SRRU�SHUIRUPDQFH�LQ�WKLV�UHVSHFW�DQG
WKDW�LW�ZRXOG�FHUWDLQO\�QRW�JLYH�ULVH�WR�DQ\�HQYLURQPHQWDO�EHQHILWV��LW�ZDV
VFRSHG�RXW�DQG�QRW�WDNHQ�IRUZDUG�IRU�IXOO�DVVHVVPHQW�DJDLQVW�WKH
HQYLURQPHQWDO�REMHFWLYHV�VHW�IRU�WKH�VWXG\�

7KLV�DSSURDFK�LV�EDVHG�RQ�D�VWURQJ�GHJUHH�RI�SUDJPDWLVP�DQG�WKH�FRPELQHG
FRQVLGHUDWLRQ�RI�D�YDULHW\�RI�IDFWRUV���7KLV�DSSURDFK�KDV�WKH�DGYDQWDJH�RI
SURYLGLQJ�DQ�HDUO\�ZDUQLQJ�PHFKDQLVP�ZKLFK�FDQ�KHOS�WR�VFUHHQ�RXW
DOWHUQDWLYHV�DQG�UHGXFH�WKH�EXUGHQ�IRU�WKH�HQYLURQPHQWDO�DVVHVVPHQW�ZKLFK
FDQ�KDYH�VLJQLILFDQW�WLPH�DQG�FRVW�LPSOLFDWLRQV�OLQNHG�WR�PRGHOOLQJ�

7KH�ODVW�RSWLRQ��2SWLRQ����LQ�7DEOH������LV�GHVLJQHG�WR�GHOLYHU�VLJQLILFDQW�URDG
WUDIILF�UHGXFWLRQ�DQG�HQYLURQPHQWDO�EHQHILWV�DQG�LV�EDVHG�RQ�WKH�PRVW
HIIHFWLYH�FRPSRQHQWV�RI�WKH�SUHYLRXV�VWUDWHJ\�RSWLRQ�WHVWV���7KH�LGHQWLILFDWLRQ
DQG�GHVLJQ�RI�WKLV�RSWLRQ�ZDV�WKH�UHVXOW�RI�DQ�LWHUDWLYH�SURFHVV�RI�HYDOXDWLRQ
DQG�UH�HYDOXDWLRQ�ZKLFK�LV�VKRZQ�LQ�)LJXUH�����E\�WKH�DUURZV�OLQNLQJ�VWDJHV��



WR����LQFOXGLQJ�HYDOXDWLRQ��GLVFXVVLRQV�DQG�FRQVXOWDWLRQ���2SWLRQV������DQG��
ZHUH�WKH�LQWHUPHGLDWH�RXWFRPH�RI�VXFK�SURFHVV��VHH�´'HVFULSWLRQµ�FROXPQ�LQ
7DEOH������



������ 6WUDWHJLF�DOWHUQDWLYHV�IRU�WKH�$XVWULDQ�VWXG\

7KH�$XVWULDQ�H[DPSOH�LV�SHUKDSV�D�OLWWOH�GLIIHUHQW�LQ�WKDW�LW�GRHV�QRW�H[SOLFLWO\
VWDUW�RXW�WR�FRPSDUH�D�QXPEHU�RI�VWUDWHJLF�DOWHUQDWLYHV��5DWKHU��WKH�PHWKRG
XVHG��UHVXOWV�LQ�WKH�GHYHORSPHQW�RI�DQ�DOWHUQDWLYH�ZKLFK�DLPV�WR�PHHW�WKH
HQYLURQPHQWDO�REMHFWLYHV�VHW��)LJXUH�����VKRZV�WKH�H[DPSOH�LQ�UHODWLRQ�WR�&2���

)LJXUH���� 6WUXFWXUH�RI�WKH�6($��'DQXEH�&RUULGRU��VFHQDULRV�DQG�HQYLURQPHQWDO
LPSOLFDWLRQV

6RXUFH��7UDILFR�����

,Q�EULHI��WKH�PHWKRG�H[DPLQHV�WKH�FXUUHQW�WUDQVSRUW�VLWXDWLRQ�DQG�LWV
HQYLURQPHQWDO�LPSDFWV�DQG�WKH�LPSDFWV�RQ�WKH�HQYLURQPHQW�LQ������LI
EXVLQHVV�FRQWLQXHV�DV�XVXDO��L�H��URDG��UDLO�HWF��FDSDFLW\�LV�LQFUHDVHG�WR�PHHW
GHPDQG�DV�LV�FXUUHQWO\�WKH�FDVH�²�VHH�7DEOH�������7KH�HIIHFW�RQ�WKH�HQYLURQPHQW
LQ������LV�WKHQ�FRQVLGHUHG�LI�PHDVXUHV�VXFK�DV�URDG�SULFLQJ��RU�SXWWLQJ�URDG
WUDIILF�RQWR�UDLO�DUH�DGGHG�LQWR�WKH�VFHQDULR��7KH�UHVXOW�LV�D�PRUH�HFRORJLFDOO\
VXVWDLQDEOH�WUDQVSRUW�VLWXDWLRQ�IRU������

,Q�DGGLWLRQ�WR�PHDVXUHV�LQ�LQIUDVWUXFWXUH��WKH�GHVLUHG�VXFFHVV�>VXVWDLQDEOH
WUDQVSRUW@�FDQ�KRZHYHU�EH�DFKLHYHG�PHUHO\�WKURXJK�PHDVXUHV�LQ�WKH��VRIWZDUH

DUHD���EHWWHU�FR�RUGLQDWLRQ�DQG�QHWZRUNLQJ�EHWZHHQ�WKH�PRGHV�RI�WUDQVSRUW
UDLO�UDLO�DQG�UDLO�EXV�HWF���LPSURYHG�WLPHWDEOH�RIIHU���DV�ZHOO�DV�UHJXODWRU\�

RUJDQLVDWLRQDO�PHDVXUHV��URDG�SULFLQJ��LPSURYHG�UDLO�VKLS�ORJLVWLFV��
$XVWULD���%0:9�DQG�%0-X)������E�

����,PSDFW ������,PSDFW �������������������,PSDFW

&2� &2�

&2�

$VVHVVPHQW�E\
HQYLURQPHQWDO�JRDOV

$&78$/�6,78$7,21
����

)8785(�´6($µ
����

)8785(�´75(1'µ
����

$FWXDO�QHWZRUN
$FWXDO�QHWZRUN�H[WHQGHG
RU�UHGXFHG�DFFRUGLQJ�WR
HQYLURQPHQWDO�RULHQWDWHG

JRDOV

$FWXDO�QHWZRUN�H[WHQGHG
E\�SURMHFWV�XQGHU

FRQVWUXFWLRQ�SURMHFWV
SODQQHG





7DEOH���� ,QSXWV�IRU�0RGHOOLQJ

*URXS�RI�PHDVXUHV 0HDVXUH %XVLQHVV�DV
XVXDO
7UHQG�´����µ

6FHQDULR
2SW��
´����µ

6FHQDULR
2SW��
´����µ

,QIUDVWUXFWXUH�LQSXWV
,QODQG�ZDWHUZD\V
:DFKDX

5DLO
6DO]EXUJ��
$WWQDQJ3XFKHLP

5RDG
$��:DOOHUVHH���+DLG

XSJUDGLQJ�WR����P�51:

QHZ�WUDFN�YLD�0RQGVHH��
7KDOJDX

������ODQH

QR

QR

QR

\HV

QR��DGDSWDWLRQ
SUHVHQW�WUDFN

QR

\HV

\HV

QR

2SHUDWLRQDO�FRQGLWLRQV LQSXWV
7LPHWDEOH�SXEOLF�WUDQVSRUW QR�FKDUJHV�WR

����
LPSURYHG
VXSSO\

LPSURYHG
VXSSO\

/HJDO�)UDPHZRUN�LQSXWV
6SHHG�OLPLWV�LQ�WKH�URDG
QHWZRUN

UHGXFWLRQ�RI�VSHHG�OLPLWV QR \HV \HV

6RXUFH��7UDILFR�����

������ )RFXV�RQ�LQIUDVWUXFWXUH�RSWLRQV

7KH�H[SHULHQFH�RI�WKH�)UHQFK

7KH�)UHQFK�VWXG\�DVVHVVHG�IRXU�VHWV�RI�PXOWL�PRGDO�LQIUDVWUXFWXUH�VROXWLRQV
ZLWKLQ�D�FRUULGRU��WZR�HVVHQWLDOO\�UHODWLQJ�WR�URDG�WUDQVSRUW��RQH�PDLQO\
IRFXVHG�RQ�UDLO��ZLWK�VPDOO�URDG�LPSURYHPHQWV���DQG�IXOO\�PXOWL�PRGDO
VROXWLRQ�ORRNLQJ�DW�WRDG��UDLO�DQG�ZDWHUZD\V�

7KH�IRFXV�ZDV�WKHUHIRUH�RQ�LQIUDVWUXFWXUH�DOWHUQDWLYHV��1RQHWKHOHVV��LW�ZDV
SRLQWHG�RXW�WKDW�QRQ�LQIUDVWUXFWXUH�VROXWLRQV�KDG�EHHQ�DVVHVVHG�LQ�WKH�FRQWH[W
RI�WKH�VRFLR�HFRQRPLF�DQDO\VLV��ZKLFK�LQFOXGHG�

• DQDO\VLV�RI�WKH�QHHG�IRU�WKH�SROLF\��SODQ�RU�SURJUDPPH��HVSHFLDOO\�LQ
UHODWLRQ�WR�WUDIILF�LVVXHV��

• DQDO\VLV�RI�WKH�FRVWV�
• DQDO\VLV�RI�WKH�WHFKQLFDO�IHDVLELOLW\�
• DQDO\VLV�RI�WKH�VRFLR�HFRQRPLF�DVSHFWV��HPSOR\PHQW��LQGXVWU\�HWF���
• DQDO\VLV�RI�HQYLURQPHQWDO�LPSOLFDWLRQV�

7KLV�GLVWLQFWLRQ�RI�UROHV�EHWZHHQ�D�VRFLR�HFRQRPLF�VWXG\�DQG�DQ
HQYLURQPHQWDO�VWXG\�LV�OLNHO\�WR�UHPDLQ�SDUW�RI�WKH�)UHQFK�V\VWHP��$�WHDP
HQVXUHV�WKDW�HDFK�HOHPHQW�RI�WKH�DQDO\VLV�IRFXVHV�RQ�WKH�VDPH�VHW�RI�VFHQDULRV
DQG�VWDUWLQJ�SRLQW���,W�LV�WKHQ�XS�WR�HDFK�FRPSRQHQW�WR�GLVFXVV�DQG�H[SODLQ�LI
DQG�ZK\�FHUWDLQ�VFHQDULRV�DUH�QRW�FKRVHQ�RU�HYHQ�DVVHVVHG�



,W�LV�KRZHYHU�ZRUWK�PHQWLRQLQJ�WKDW��LQ�DGGLWLRQ�WR�WKH�VSOLW�EHWZHHQ
DVVHVVPHQW�WRROV��WKH�UHDVRQV�IRU�QRW�FRQVLGHULQJ�QRQ�LQIUDVWUXFWXUH�VROXWLRQV
UHODWHV�RQFH�DJDLQ�WR�WKH�QDWLRQDO�SODQQLQJ�V\VWHP�DQG�WKH�GLVWULEXWLRQ�RI
UHVSRQVLELOLWLHV�DW�GLIIHUHQW�DGPLQLVWUDWLYH�OHYHOV��FI��DOVR�6ZHGHQ���6HFWLRQ������
)RU�H[DPSOH��WKH�IXQGDPHQWDO�OLQN�EHWZHHQ�ODQG�XVH�DQG�WUDQVSRUW�FDQ�RQO\
EH�GHDOW�ZLWK�DW�WKH�PXQLFLSDO�DQG�UHJLRQDO�OHYHOV��ZKLOVW��DV�ZH�KDYH�VHHQ�
LQIUDVWUXFWXUH�SODQV�DUH�EHLQJ�GHILQHG�E\�WKH�FHQWUDO�JRYHUQPHQW�

7KH�H[SHULHQFH�RI�WKH�6ZHGLVK�SURMHFW

,Q�6ZHGHQ����DOWHUQDWLYH�FRPELQDWLRQV�RI�URDG�DQG�UDLO�FRQQHFWLRQV�DQG
XSJUDGHV�SOXV�D�]HUR�RSWLRQ�DOWHUQDWLYH�ZHUH�H[DPLQHG��7KHVH�DOWHUQDWLYHV
ZHUH�LGHQWLILHG�DW�WKH�EHJLQQLQJ�RI�WKH�VWXG\�E\�WKH�5RDG�$GPLQLVWUDWLRQ�LQ
GLVFXVVLRQ�ZLWK�WKH�UHJLRQDO�DGPLQLVWUDWLRQV�DIIHFWHG�E\�WKH�OLQN��7KH�VWXG\
ZDV�UHVWULFWHG�WR�WKLV�UDWKHU�QDUURZ�UDQJH�RI�DOWHUQDWLYHV��WKH�UHSRUW
DFNQRZOHGJHG�WKDW�PRUH�WUDQVSRUW�RSWLRQV��LQFOXGLQJ�PRUH�UDLO�DOWHUQDWLYHV
DQG�WUDIILF�FRQWURO�DQG�PDQDJHPHQW�PHDVXUHV��VKRXOG�KDYH�EHHQ�LQFOXGHG�
GXH�WR�WLPH�DQG�UHVRXUFH�FRQVWUDLQWV���1RQHWKHOHVV��E\�FDUU\LQJ�RXW�WKH�SLORW
DVVHVVPHQW��WKH�HYDOXDWLRQ�WHDP�ZDV�DEOH�WR�PDNH�UHFRPPHQGDWLRQV�IRU�WKH
IXWXUH�FRQVLGHUDWLRQ�RI�DOWHUQDWLYHV�

• DOWHUQDWLYHV�VKRXOG�EH�FRQVWDQWO\�UHYLHZHG�DV�WKH�6($�SURJUHVVHV���$�ILUVW
VHW�RI�DOWHUQDWLYHV�LV�LGHQWLILHG�GXULQJ�WKH�VWDJHV�RI�GDWD�JDWKHULQJ
�EDVHOLQH��DQG�VFRSLQJ��WKHVH�DOWHUQDWLYHV�VKRXOG�WKHQ�EH�UHYLHZHG�WR
DOORZ�IRU�QHZ�DQG�RU�GLIIHUHQW�RSWLRQV�WR�EH�LQWURGXFHG��DQG

• QRQ�LQIUDVWUXFWXUH�DOWHUQDWLYHV�VKRXOG�DOVR�EH�FRQVLGHUHG�

7KH�H[SHULHQFH�RI�WKH�,WDOLDQ�SURMHFW

7KH�,WDOLDQ�VWXG\�IRFXVHV�RQ�VWUXFWXUDO�RSWLRQV�DQG�DOWHUQDWLYH�DOLJQPHQWV�
WKXV�GHDOLQJ�ZLWK�D�PXFK�KLJKHU�OHYHO�RI�GHWDLO���+RZHYHU��LW�VWLOO�GUDZV�WKH
OLQN�EHWZHHQ�VXFK�VSHFLILF�GHFLVLRQV�DQG�WKH�VWUDWHJLF�GLUHFWLRQV�JLYHQ�E\
UHJLRQDO�DQG�QDWLRQDO�SROLFLHV�DQG�SODQV���,Q�DGGLWLRQ��DOWKRXJK�D�VLJQLILFDQW
SDUW�RI�WKH�SLORW�VWXG\�IRFXVHV�RQ�DOWHUQDWLYH�URDG�VROXWLRQV��WKH�UHSRUW
H[SORUHV�UDLO�RSWLRQV��,W�SURYLGHV�DQ�RYHUYLHZ�RI�WKH�ORJLVWLFV�DQG�WLPHVFDOHV
IRU�VHUYLFHV�IURP�WKLV�PRGH�LQ�WKH�UHJLRQ��WKHLU�VWUHQJWKV�DQG�OLPLWDWLRQV�DQG
WKH�UHDVRQ�ZK\�WKH\�FDQQRW�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�DW�WKH�PRUH�GHWDLOHG
OHYHO�RI�DQDO\VLV�VLQFH�WKH\�DUH�QRW�FRQVLGHUHG�UHDOLVWLF�DOWHUQDWLYHV�LQ�WKH
VKRUW�WR�PHGLXP�WHUP�

���� %86,1(66�$6�868$/�6&(1$5,26

$OO�WKH�VWXGLHV�KDYH�VRPH�VRUW�RI�EXVLQHVV�DV�XVXDO�RSWLRQ�DV�D�EDVH
DOWHUQDWLYH��,Q�WKH�$XVWULDQ�H[DPSOH��WKH�FRQVXOWDQWV�KLJKOLJKWHG�WKDW�D�NH\
EHQHILW�RI�WKLV�LV�UDLVLQJ�DZDUHQHVV�DPRQJVW�WUDQVSRUW�SODQQHUV�DQG
JRYHUQPHQW�GHFLVLRQ�PDNHUV�RQ�ZKDW�WKH�OLNHO\�LPSDFWV�RI�VXFK�D�VFHQDULR
ZRXOG�EH���7KLV�ZDV�SDUWLFXODUO\�UHOHYDQW�EHFDXVH�WKHUH�LV�VWLOO�VRPH�UHVLVWDQFH
WR�D�PRYH�WR�PRUH�VXVWDLQDEOH�WUDQVSRUW�SODQQLQJ�



���� &21&/86,216�$1'�/(66216�/($51('

,W�LV�GXULQJ�WKH�SURFHVV�RI�LGHQWLILFDWLRQ��GLVFXVVLRQ�DQG�HYDOXDWLRQ�RI�VWUDWHJLF
DOWHUQDWLYHV�WKDW�6($�FDQ�PDNH�LWV�JUHDWHVW�DQG�PRVW�FRQVWUXFWLYH�FRQWULEXWLRQ
WR�VXVWDLQDELOLW\�DQG�HQYLURQPHQWDO�SURWHFWLRQ���1RW�VXUSULVLQJO\��WKLV�VWDJH
ZDV�IRXQG�WR�EH�WKH�PRVW�G\QDPLF�DQG�LQWHQVLYH�SKDVH�RI�WKH�DVVHVVPHQW
SURFHVV��3DUWLFXODUO\�IRU�WKRVH�VWXGLHV�ZKLFK�ORRNHG�DW�LQIUDVWUXFWXUH�DQG
SROLF\�W\SH�DOWHUQDWLYHV��DQG�ZKLFK�LQYROYHG�VRPH�GHJUHH�RI�FRQVXOWDWLRQ�

7KH�PDLQ�OHVVRQV�OHDUQHG�

• $OWHUQDWLYHV�VKRXOG�EH�LGHQWLILHG�EHDULQJ�LQ�PLQG�WKH�RYHUDOO�REMHFWLYHV
ZKLFK�KDYH�EHHQ�VHW�IRU�WKH�WUDQVSRUW�FRUULGRU���WKHVH�ZLOO�QRUPDOO\�LQFOXGH
D�PL[WXUH�RI�HQYLURQPHQWDO��VRFLR�HFRQRPLF�DQG�WUDQVSRUW�OHG�REMHFWLYHV�

• 7KH�JUHDWHVW�EHQHILWV�DUH�WR�EH�REWDLQHG�E\�WKH�FRQVLGHUDWLRQ�RI�ERWK
LQIUDVWUXFWXUH�DQG�SROLF\�W\SH�DOWHUQDWLYHV��+RZHYHU��GHSHQGLQJ�RQ�D
FRXQWU\·V�SODQQLQJ�DQG�DSSUDLVDO�V\VWHP��WKH�DGPLQLVWUDWLYH�UHVSRQVLELOLW\
IRU�SROLF\�W\SH�PHDVXUHV�PD\�EH�GHOHJDWHG�WR�GLIIHUHQW�DGPLQLVWUDWLYH
OHYHOV��WKXV�PDNLQJ�LW�GLIILFXOW�WR�FRQVLGHU�VXFK�RSWLRQV�LQ�D�FRUULGRU
FRQWH[W�

• $�EXVLQHVV�DV�XVXDO�VFHQDULR�SOD\V�DQ�LPSRUWDQW�UROH�LQ�GHFLVLRQ�PDNLQJ
VLQFH�LW�FDQ�KLJKOLJKW�WKH�VXVWDLQDELOLW\�LPSOLFDWLRQV�RI�ODFN�RI��VRPHWLPHV
UDGLFDO��DFWLRQ�RQ�VWUDWHJLF�SROLF\�DQG�LQIUDVWUXFWXUH�RSWLRQV�

• 6LPLODUO\��FR�RUGLQDWLQJ��DQG�SRVVLEO\�LQWHJUDWLQJ��WKH�VRFLR�HFRQRPLF�
WUDQVSRUW�IHDVLELOLW\�DQG�HQYLURQPHQWDO�DVVHVVPHQWV�HQDEOHV�WR�LGHQWLI\
DOWHUQDWLYHV�ZKLFK�DUH�GHVLUDEOH�IURP�D�QXPEHU�RI�SHUVSHFWLYHV��DQG�DUH
DEOH�WR�PHHW�PRUH�WKDQ�RQH�W\SH�RI�REMHFWLYH��LH��QRW�RQO\�D�VWULFWO\
HQYLURQPHQWDO�RQH��

• &RQVXOWDWLRQ�RQ�DOWHUQDWLYHV�LV�FRQVLGHUHG�RI�JUHDW�LPSRUWDQFH�DW�WKLV�VWDJH
LQ�SODQQLQJ�DQG�DVVHVVPHQW���2SHQ�GLVFXVVLRQ�DERXW�WKH�DOWHUQDWLYHV�ZKLFK
VKRXOG�EH�FRQVLGHUHG��DV�ZHOO�DV�WKRVH�ZKLFK�DUH�OLNHO\�WR�EH�VFRSHG�RXW
IROORZLQJ�SUHOLPLQDU\�FRQVLGHUDWLRQ��ZLOO�KHOS�WR�LGHQWLI\�UHDOLVWLF�RSWLRQV�
DQG�UHGXFH�FRQIOLFW�DW�D�ODWHU�VWDJH�

• 7KH�SURFHVV�RI�LGHQWLILFDWLRQ�DQG�GHILQLWLRQ�RI�RSWLRQV�LV�LWHUDWLYH��DQG�PD\
HQWDLO�WKH�VXEVHTXHQW�UHILQHPHQW�RI�EDVLF�RSWLRQV�



�� $66(66,1*�327(17,$/�,03$&76

6HFWLRQ�&RQWHQWV

��� ,1752'8&7,21

��� ,1',&$7256�$1'�&21675$,17�0$33,1*

����� )UHQFK�6WDJH�����FKRRVLQJ�EHWZHHQ�GLIIHUHQW�SRVVLEOH�URXWHV�IRU�HDFK�PRGH
����� )UHQFK�6WDJH�����HQYLURQPHQWDO�FRPSDULVRQ�RI�GLIIHUHQW�VFHQDULRV
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����� 7KH�XVH�RI�,QGLFDWRUV�LQ�WKH�8.�VWXG\
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����� %HQHILWV
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����� 7KH�8.�H[SHULHQFH
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����� ,QWURGXFWLRQ
����� 7KH�8QLWHG�.LQJGRP�VWXG\
����� 7KH�6ZHGLVK�VWXG\���&RVW�%HQHILW�$QDO\VLV
����� 7KH�,WDOLDQ�FDVH�VWXG\���IRFXV�RQ�FRVWV
��� &21&/86,216�$1'�/(66216�/($51('

���� ,1752'8&7,21

+DYLQJ�ORRNHG�DW�WKH�VFRSLQJ�VWDJH��6HFWLRQ����DQG�WKH�RXWOLQH�RI�DOWHUQDWLYHV
�6HFWLRQ�����WKH�UHSRUW�QRZ�FRPSDUHV�WKH�LPSDFW�DVVHVVPHQW�DSSURDFK�ZKLFK
ZDV�GHYHORSHG�E\�HDFK�FDVH�VWXG\���,W�LV�ZRUWK�UHPLQGLQJ�WKH�UHDGHU�WKDW�D
FRPPRQ�REMHFWLYH�RI�DOO�VWXGLHV�ZDV�WR�GHILQH�PHWKRGV�IRU�WKH�DQDO\VLV�RI
PXOWL�PRGDO�VROXWLRQV�DW�FRUULGRU�OHYHO���7KLV�VHFWLRQ�ZLOO�GLVFXVV�WKH�XVH�RI
REMHFWLYHV�DQG�LQGLFDWRUV��WKH�UROH�RI�JHRJUDSKLFDO�LQIRUPDWLRQ�V\VWHPV��WKH
EDODQFH�EHWZHHQ�TXDQWLILHG�DQG�TXDOLILHG�LPSDFWV��WKH�OLQN�EHWZHHQ
HQYLURQPHQWDO�DQG�HFRQRPLF�WHFKQLFDO�DVVHVVPHQWV��DQG�WKH�W\SH�RI
GLIILFXOWLHV�ZKLFK�ZHUH�IDFHG�E\�VRPH�RI�WKH�DVVHVVPHQW�7HDPV�

7KH�PHWKRGV�SUHVHQWHG�E\�HDFK�VWXG\�UHIOHFW�WKH�RYHUDOO�REMHFWLYHV�RI�WKH�SLORW
SURMHFWV��DQG�WKH�W\SH�RI�TXHVWLRQV�ZKLFK�WKH\�DLPHG�WR�DQVZHU���7KHVH�ZHUH
SUHVHQWHG�LQ�6HFWLRQ����DQG�IRU�HDVH�RI�UHIHUHQFH��7DEOH�����&RPSDULQJ�WKH��.H\
4XHVWLRQV��ZKLFK�ZLOO�EH�DGGUHVVHG�E\�WKH�6($��LV�UHSHDWHG�EHORZ�



7DEOH���� &RPSDULQJ�WKH��NH\�TXHVWLRQV�

6WXG\ 4XHVWLRQV
$XVWULD • :KDW�DUH�WKH�HQYLURQPHQWDO�SUREOHPV�FDXVHG�E\�WUDQVSRUW�LQ�WKH�'DQXEH

&RUULGRU��WRGD\�DQG�LQ�WKH�IXWXUH��GHSHQGLQJ�RQ�GLIIHUHQW�VFHQDULRV��UDLO�
URDG�DQG�LQODQG�ZDWHUZD\V�"

• +RZ�GR�WKH�GLIIHUHQW�VFHQDULRV�GLIIHU�LQ�WHUPV�RI�WKHLU�LPSDFWV�RQ�KHDOWK�
WKH�HQYLURQPHQW��WKH�QHHG�IRU�DGGLWLRQDO�LQIUDVWUXFWXUH"

• :KDW�DUH�WKH�FRQFUHWH�DGYDQWDJHV�RI�HFRORJLFDO�WUDQVSRUW�VROXWLRQV�LQ�WKH
FRUULGRU"

)UDQFH • :KDW�LV�WKH�HQYLURQPHQWDO�LPSDFW�RI�HDFK�RSWLRQ"
• :KDW�LV�WKH�EHVW�URXWH�IRU�HDFK�RSWLRQ"

,WDO\ • +RZ�GRHV�WKH�SURSRVHG�LQLWLDWLYH�UHODWH�WR�VWUDWHJLF��SROLF\��REMHFWLYHV"
• :KDW�LV�WKH�ULVN�RI�HQYLURQPHQWDO�LPSDFW�IRU�HDFK�RSWLRQ"

6ZHGHQ • :KDW�LV�WKH�HQYLURQPHQWDO�LPSDFW�RI�HDFK�RSWLRQ"
• :KLFK�RSWLRQ�ZLOO�PHHW�WKH�HQYLURQPHQWDO�REMHFWLYHV"

8QLWHG
.LQJGRP

• 7R�ZKDW�H[WHQW�ZLOO�HDFK�RSWLRQ�DFKLHYH�WKH�HQYLURQPHQWDO�DQG
VXVWDLQDELOLW\�REMHFWLYHV"

• :KDW�LV�WKH�YDOXH�IRU�PRQH\�RI�HDFK�RSWLRQ"

(DFK�VWXG\�DGRSWHG�IXQGDPHQWDOO\�GLIIHUHQW�PHWKRGV�DQG�WKH�QH[W�VHFWLRQV
DWWHPSW�WR�SURYLGH�VXIILFLHQW�LQVLJKW�LQWR�WKH�PDLQ�DVSHFWV�RI�HDFK�DSSURDFK�

���� ,1',&$7256�$1'�&21675$,17�0$33,1*

9LUWXDOO\�DOO�ILYH�H[DPSOHV�KDYH�XVHG�LQGLFDWRUV��VHH�6HFWLRQ��������DQG�VRPH
IRUP�RI�FRQVWUDLQW�PDSSLQJ�DV�SDUW�RI�WKH�LPSDFW�DVVHVVPHQW�VWDJH���6LQFH�WKH
)UHQFK�VWXG\�KDV�GHYHORSHG�D�PHWKRG�ZKLFK�KHDYLO\�IRFXVHV�RQ�WKLV
WHFKQLTXH��LWV�WZR�VWDJH�DSSURDFK�LV�GLVFXVVHG�EHORZ�

• 6WDJH�����FKRRVLQJ�EHWZHHQ�GLIIHUHQW�SRVVLEOH�URXWHV�IRU�HDFK�PRGH�
• 6WDJH�����HQYLURQPHQWDO�FRPSDULVRQ�RI�GLIIHUHQW�VFHQDULRV�LQYROYLQJ�QHZ

LQIUDVWUXFWXUH�

7KH�DLP�RI�WKH�VWXG\�ZDV�WR�VXJJHVW�VROXWLRQV�WR�D�QXPEHU�RI�FKDOOHQJHV
VSHFLILF�WR�WKH�HVWDEOLVKPHQW�RI�FRUULGRU�6($V��ZKLFK�DUH�KLJKOLJKWHG�LQ�WKH
LQWURGXFWLRQ�WR�WKH�)UHQFK�PHWKRG��%R[������



%R[���� )UDQFH��NH\�WHFKQLFDO�FKDOOHQJHV�IRU�PXOWL�PRGDO�FRUULGRU�6($

6RXUFH��,1*e523�����E���WUDQVODWHG�E\�(50

������ )UHQFK�6WDJH�����FKRRVLQJ�EHWZHHQ�GLIIHUHQW�SRVVLEOH�URXWHV�IRU�HDFK�PRGH

7KH�ILUVW�VWDJH�RI�WKH�)UHQFK�PHWKRG�KDG�DV�LWV�SULPDU\�REMHFWLYH�WKDW�RI
GHYHORSLQJ�IXUWKHU�WKH�H[LVWLQJ�PHWKRGRORJ\�IRU�WKH�HQYLURQPHQWDO�DQDO\VLV
RI�D�VLQJOH�PRGH�FRUULGRU��ZKLFK�KDG�EHHQ�GHYHORSHG�WR�DQDO\VH�WKH�$���RQ
EHKDOI�RI�WKH�0LQLVWU\�RI�WKH�(QYLURQPHQW�LQ��������7KLV�PHWKRG�ORRNV�DW�D
QXPEHU�RI�WKHPHV��7DEOH������DQG�FRPSRQHQWV�ZKLFK�DUH�XVHG�WR�EXLOG�XS�D
VHULHV�RI�PDSV�VKRZLQJ��IRU�HDFK�WUDQVSRUW�PRGH�

• WKH�LQWULQVLF�YDOXH�RI�WKH�HQYLURQPHQW���WKH�LQWULQVLF�YDOXH�RI�WKH
HQYLURQPHQWDO�FRPSRQHQW��L�H��LQGHSHQGHQWO\�RI�WKH�LQIUDVWUXFWXUH��

• WKH�VHQVLWLYLW\�RI�WKH�FRPSRQHQW���LQ�UHODWLRQ�WR�WKH�W\SH�RI�PRGH�
• WKH�UHVLGXDO�LPSDFWV���IROORZLQJ�PLWLJDWLRQ�PHDVXUHV�

7KHVH�WKUHH�GLPHQVLRQV�DUH�VFRUHG�IURP���WR���WKURXJK�H[SHUW�MXGJHPHQW��2Q
WKH�EDVLV�RI�WKH�VFRULQJ�UHVXOWV��D�VHULHV�RI�PDSV�DUH�SURGXFHG�WR�VKRZ�HDFK�RI
WKH�WKUHH�GLPHQVLRQV�LQ�UHODWLRQ�WR�WKH�GLIIHUHQW�PRGHV���7KH�UHVXOWV�DUH�SXUHO\
TXDOLWDWLYH�

7DEOH���� 7KHPHV�XVHG�LQ�6WDJH���RI�WKH�)UHQFK�VWXG\

7KHPHV�DQG�(QYLURQPHQWDO�&ULWHULD ([DPSOH�RI�GHWDLOHG�FRPSRQHQW
� 6XUIDFH�ZDWHUV VXUIDFH�ZDWHU�QHWZRUN������PW��!���PW��ZLGWK�
�� 8QGHUJURXQG�ZDWHUV JURXQGZDWHU�FDSDFLW\�����P��KU��HWF�
�� 1DWXUDO�HQYLURQPHQW QDWXUH�UHVHUYHV��SURWHFWHG�DUHDV�HWF�
�� 9HJHWDWLRQ ZRRGODQG�������KD������[������KD�HWF�
�� 1RLVH TXLHW�]RQHV
�� $JULFXOWXUH IUDJLOH�VRLOV��SDVWXUHV�HWF�
��� &XOWXUDO�KHULWDJH PRQXPHQWV�HWF�
��� /DQGVFDSH ODQGVFDSHV�RI�H[FHSWLRQDO�EHDXW\
��� +XPDQ�DQG�LQGXVWULDO�DFWLYLWLHV XUEDQLVDWLRQ��GHUHOLFW�ODQG�HWF�

6RXUFH��,1*e523�����E���WUDQVODWHG�E\�(50

)LQDOO\��WKH�GLPHQVLRQV�DUH�FRPELQHG�WR�FUHDWH�D�JULG�VKRZLQJ�WKH�FXPXODWHG
FRQVWUDLQWV�IRU�HDFK�LQGLYLGXDO�PRGH���$JDLQ��WKLV�LV�WUDQVODWHG�LQWR�PDSV

• &RPSDULQJ�GLIIHUHQW�PRGHV�LQYROYHV�FRQVLGHULQJ�YHU\�GLIIHUHQW�W\SHV�RI�LPSDFWV��H�J�
DULQVLQJ�IURP�UDLO�DQG�ZDWHUZD\V��

• 7KH�DOWHUQDWLYH�VFHQDULRV�FDQ�EH�RI�YHU\�GLIIHUHQW�LPSRUWDQFH�DQG�VLJQLILFDQFH��H�J��,Q�WHUPV
RI�OHQJWK�RI�QHZ�GHYHORSPHQW��RU�FRVWV��

• 7KH�LQIUDVWUXFWXUHV�ZKLFK�PDNH�SDUW�RI�WKH�GLIIHUHQW�VFHQDULRV�DUH�RIWHQ�GHILQHG�RQO\�LQ
WHUPV�RI�LQLWLDO�VWXGLHV��DQG�WKHVH�ZLOO�YDU\�VLJQLILFDQWO\�LQ�WHUPV�RI�OHYHO�RI�GHWDLO��H�J�
+LJK�VSHHG�WUDLQV�DUH�VWXGLHG�ZLWKLQ�D������PW��&RUULGRU��WKH�H[WHQVLRQ�RI�DQ�H[LVWLQJ�URDG
LV�VWXGLHG�LQ�D�FRUULGRU�UDQJLQJ�IURP����������PW���

• 6RPH�QHZ�LQIUDVWUXFWXUH�ZLOO�EH�ORFDWHG�DORQJ�D�QHZ�DOLJQPHQW��ZKLOVW�RWKHU�QHZ�HOHPHQWV
PD\�VLPSO\�LQYROYH�WKH�IXUWKHU�GHYHORSPHQW�RU�DGMXVWPHQW�RI�DQ�H[LVWLQJ�LQIUDVWUXFWXUH�

• 6RPH�LQIUDVWUXFWXUH�ZLOO�EH�MRLQHG�WR�RWKHU�
• 7KH�LQIUDVWUXFWXUHV�ZLOO�QRW�EH�GHYHORSHG�DW�WKH�VDPH�WLPH�DQG�VRPH�HQYLURQPHQWDO

LPSDFWV�ZLOO�WKHUHIRUH�WDNH�SODFH�DW�GLIIHUHQW�WLPHV�



ZKLFK�VKRZ��IRU�HDFK�PRGH·V�DOWHUQDWLYH��WKH�URXWH�ZKLFK�ZLOO�KDYH�WKH�ORZHVW
GHJUHH�RI�FRQVWUDLQWV�

,W�LV�LQWHUHVWLQJ�WR�QRWH�WKDW�WKH�)UHQFK�H[SHUW�WHDP�FRQFOXGHG�WKDW�WKH
DGDSWDWLRQ�RI�WKH�´$���PHWKRGRORJ\µ��IRU�SUHOLPLQDU\�LQIUDVWUXFWXUH�VWXGLHV
ZRXOG�QRW�EH�VXIILFLHQW�WR�SURGXFH�D�PHWKRGRORJ\�ZKLFK�ZDV�DSSURSULDWH�IRU
PXOWLPRGDO�FRUULGRU�6($V��DQG�WKXV�FDSDEOH�RI�DGGUHVVLQJ�WKH�NH\�TXHVWLRQV
RXWOLQHG�DERYH��%R[������

³«QRXV�DYLRQV�SOHLQHPHQW�FRQVFLHQFH�TXH�OHV�TXHVWLRQV�PpWKRGRORJLTXHV�j
UpVRXGUH�SRXU�GHV�(,6(�GH�QLYHDX���>L�H��FRUULGRU�6($V@�«�VRQW�WUqV�GLIIpUHQWHV
GH�FHOOHV�j�UpVRXGUH�SRXU�GHV�pWXGHV�SUpDODEOHV�G¶LQIUDVWUXFWXUHV��´�,1*e523

����E

,W�ZDV�IHOW�WKDW�WKH�QHFHVVDU\�VWHS�ZRXOG�EH�WR�IXUWKHU�GHYHORS�WKH�WKHPHV�DQG
FRPSRQHQWV�XVHG�LQ�WKH�$���H[DPSOH�DQG�WUDQVODWH�WKHVH�LQWR�VSHFLILF
LQGLFDWRUV�

������ )UHQFK�6WDJH�����HQYLURQPHQWDO�FRPSDULVRQ�RI�GLIIHUHQW�VFHQDULRV�LQYROYLQJ
QHZ�LQIUDVWUXFWXUH

)RU�WKLV�VHFRQG�VWDJH��WKH�)UHQFK�VWXG\�KDV�LQYHVWHG�VRPH�HIIRUW�LQ�GHYLVLQJ�D
PHWKRG�ZKLFK�FRXOG�DVVHVV�TXDQWLWDWLYHO\�WKH�HYROXWLRQ�RI�WUDQVSRUW·V�LPSDFW
RQ�WKH�HQYLURQPHQW�ZLWKLQ�WKH�FRUULGRU��GLVWLQJXLVKLQJ�LPSDFWV�FDXVHG�E\
H[LVWLQJ�WUDQVSRUW�IURP�WKH�DGGLWLRQDO�LPSDFW�ZKLFK�ZLOO�EH�FDXVHG�E\�WKH
SURSRVHG�QHZ�GHYHORSPHQW���7KH�GLIIHUHQW�WUDQVSRUW�GHYHORSPHQW�VFHQDULRV
FRXOG�WKHQ�EH�FRPSDUHG�LQ�WHUPV�RI�WKHLU�UHODWLYH�DGGLWLRQDO�LPSDFW�RQ�WKH
HQYLURQPHQW�

)RXU�W\SHV�RI�LPSDFWV�RQ�WKH�HQYLURQPHQW�ZHUH�LGHQWLILHG�DQG�GLYLGHG�LQWR
WZR�FDWHJRULHV��WKRVH�WKDW�FKDQJH�DFFRUGLQJ�WR�WKH�WUDQVSRUW�PRGH��WKRVH�WKDW
DUH�LQGHSHQGHQW�RI�WKH�W\SH�RI�PRGH��7DEOH������

7DEOH���� )UDQFH��IRXU�W\SHV�RI�LPSDFWV

$��,PSDFWV�OLQNHG�WR�PRGH�W\SH UHODWHG�LQGLFDWRU�FDWHJRU\�
/DQG�WDNH�DQG�QDWXUDO�UHVRXUFH�FRQVXPSWLRQ • QDWXUDO�ULVNV

• XUEDQLVDWLRQ
• VXUIDFH�DQG�XQGHUJURXQG�ZDWHUV
• DJULFXOWXUH
• FXOWXUDO�KHULWDJH

'LVWXUEDQFH • QRLVH
• VXUIDFH�ZDWHUV
• DLU�SROOXWLRQ

&RQVWUDLQWV • SURWHFWHG�DUHDV�DQG�ELRGLYHUVLW\
• FXOWXUDO�KHULWDJH�VLWHV

%��,PSDFWV�LQGHSHQGHQW�RI�PRGH�W\SH UHODWHG�LQGLFDWRU�FDWHJRU\�
)UDJPHQWDWLRQ • QDWXUDO�HQYLURQPHQW�DQG�KDELWDWV

• ODQGVFDSH�

6RXUFH��WUDQVODWHG�E\�(50�IURP�,1*e523�����E



³/H�FDOFXO�GH�WHOV�LQGLFDWHXUV�SRXU�FKDTXH��VFpQDULR�DOWHUQDWLI�SRXUUDLW�SHUPHWWUH
G¶HQ�FRPSDUHU�OHV�LPSDFWV�VXU�O¶HQYLURQQHPHQW�HW�G¶DSSRUWHU�XQH�DLGH�j�OD
GpFLVLRQ�SUHQDQW�HQ�FRPSWH�FH�FULWqUH�G¶HQYLURQQHPHQW´�,1*e523������E

,QGLFDWRUV�RI�DEVROXWH��UHSUHVHQWDWLYH�DQG�DGGLWLRQDO�LPSDFWV

´$EVROXWH�LQGLFDWRUVµ
,Q�GHYHORSLQJ�D�VHW�RI�LQGLFDWRUV��WKH�)UHQFK�WHDP�GLVWLQJXLVKHG�WKUHH�W\SHV�RI
LQGLFDWRUV��DUJXLQJ�WKDW�DEVROXWH�LQGLFDWRUV��W\SH����SURYLGH�DQ�XQFOHDU
PHVVDJH���E\�FDOFXODWLQJ��IRU�H[DPSOH��WKH�OHQJWK�RI�ODQG�WDNH�FDXVHG�E\�D�QHZ
LQIUDVWUXFWXUH�LW�LV�RIWHQ�GLIILFXOW�WR�HVWDEOLVK�´WKH�UHDO�LPSRUWDQFH�RI�WKH�LPSDFW
RQ�WKH�DUHD�DQDO\VHGµ��������,Q�WKH�DFWXDO�VWXG\�RI�WKH�&RUULGRU�1RUG��WKLV�W\SH�RI
LQGLFDWRU�ZDV�FDOFXODWHG�DV�D�EDVLV�IRU�WKH�RWKHU�WZR��UDWKHU�WKDQ�IRU�UHSRUWLQJ
SXUSRVHV�

����4XRWH�WUDQVODWHG�E\�(50�IURP�,1*e523��6(75$��6XPPDU\�RI�UHVXOWV�������



´5HSUHVHQWDWLYH�LQGLFDWRUVµ
7KH\�IRFXVHG�RQ�VR�FDOOHG�´LQGLFDWHXU�UHODWLI�GH�UHSUpVHQWDWLYLWpµ��L�H��LQGLFDWRUV
FDSDEOH�RI�OLQNLQJ�WKH�UHVRXUFH�ZKLFK�LV�DIIHFWHG�WR�WKH�RYHUDOO�UHVRXUFH��HJ�
7KH�VHFWLRQ�RI�D�GHVWUR\HG�RU�GLVWXUEHG�KDELWDWV�LV�UHODWHG�WR�WKH�RYHUDOO
SURWHFWHG�DUHD�RI�ZKLFK�LW�LV�D�SDUW��

´$GGLWLRQDO�LPSDFW�LQGLFDWRUVµ
)LQDOO\��WKH\�GHYHORSHG�LQGLFDWRUV�ZKLFK�FRXOG�FRPSDUH�WKH�HQYLURQPHQWDO
HIIHFWV�RI�SDVW�GHYHORSPHQWV��L�H��H[LVWLQJ�LQIUDVWUXFWXUH��ZLWK�WKRVH�RI
SURSRVHG�QHZ�GHYHORSPHQW���$�VR�FDOOHG�´LQGLFDWHXU�UHODWLI�GH�FURLVVDQFHµ�

7DEOH���� )UDQFH��SURSRVHG�FULWHULD�IRU�WKH�VHOHFWLRQ�RI�LQGLFDWRUV

&ULWHULD 6SHFLILFDWLRQ�LQ�WKH�FDVH�RI�D�&RUULGRU�6($���WKH�&RUULGRU
1RUG�

7KH�QDWXUH�DQG�OHYHO�RI�WKH
DVVHVVPHQW

• WKLV�LV�DQ�HQYLURQPHQWDO�DVVHVVPHQW�LQWHQGHG�WR�IHHG�LQWR�D
PXOWL�FULWHULD�DQDO\VLV

• LW�UHIHUV�WR�D�ODUJH�FRUULGRU��QRW�D�VLQJOH�URXWH�

7KH�VFDOH�RI�DVVHVVPHQW • VFDOH�YDULHV�EHWZHHQ�����������DQG
���������

7KH�PHWKRG·V�UHSOLFDELOLW\ • WKH�LQGLFDWRUV�PXVW�EH�WUDQVIHUDEOH�WR�DOO�FRUULGRU�FDVH
VWXGLHV��DOWKRJK�DGMXVWPHQWV�ZLOO�EH�QHFHVVDU\�WR�UHIOHFW
VSHFLILF�HQYLURQPHQWDO�FKDUDFWHULVWLFV�

7KH�GXUDELOLW\�RI�WKH
LQGLFDWRUV

• LQGLFWRUV�PXVW�EH�YDOLG�WKURXJKRXW�WKH�OLIH�RI�WKH�SURMHFW
DQG�WKH�LQIUDVWUXFWXUH·V�GHYHORSPHQW�

7KH�PXOWLPRGDO�FKDUDFWHU • LQ�RUGHU�WR�IDYRXU�WKH�FRPSDULVRQ�DQG�WKH�FDOFXODWLRQ�RI
FXPXODWLYH�LPSDFWV��LQGLFDWRUV�PXVW�DSSO\�WR�DOO�WHUUHVWULDO
PRGHV�

7KH�WUDQVERXQGDU\�FKDUDFWHU • LQGLFDWRUV�ZLOO�KDYH�WR�PDWFK�HDFK�FRXQWU\·V�REMHFWLYHV�DQG
DYDLODEOH�VHW�RI�GDWD��DQG�PXVW�UHPDLQ�KRPRJHQHRXV�

7KH�EDVHOLQH • WKH�LQGLFDWRUV�PXVW�LGHQWLI\�FKDQJH�ZLWK�UHVSHFW�WR�WKH�VWDWH
RI�WKH�HQYLURQPHQW�DQG�WKH�LQWULQVLF�YDOXH�RI�WKH
HQYLURQPHQW·V�QDWXUDO�DQG�FXOWXUDO�UHVRXUFHV�EHIRUH
GHYHORSPHQW�WDNHV�SODFH�

+RPRJHQHLW\ • LQ�RUGHU�WR�IDFLOLWDWH�GHFLVLRQ�PDNHUV��LQGLFDWRUV�VKRXOG
PDLQWDLQ�D�FHUWDLQ�FRQVLVWHQF\�LQ�WKH�ZD\�WKH\�DUH�GHVLJQHG
DQG�LQ�WHUPV�RI�WKHLU�PHDVXUHPHQW�XQLWV�

6LPSOLFLW\ • RQO\�WKH�PRVW�VLJQLILFDQW�DQG�UHOHYDQW�LQGLFDWRUV�VKRXOG�EH
GHYHORSHG���7KHLU�PHVVDJH�PXVW�EH�HDV\�WR�JUDVS�DQG
LQWHUSUHW��7KHLU�QXPEHU�PXVW�EH�OLPLWHG�LQ�RUGHU�WR�EH�DEOH
WR�YLVXDOLVH�WKHP�DQG�WR�LQWHJUDWH�WKHP�LQWR�D�PXOWL�FULWHULD
DQDO\VLV�

6RXUFH��WUDQVODWHG�E\�(50�IURP�,1*e523�����D

&XPXODWLYH�LPSDFWV

7KH�WHDP�GHYHORSHG�D�K\SRWKHWLFDO�VFHQDULR�ZKHUHE\�LW�FDOFXODWHG�WKH�LPSDFW
LQGLFDWRUV�VWDUWLQJ�IURP�D�FRPSOHWHO\�LQWDFW�WHUULWRU\�´WHUULWRLUH�VXSSRVp�YLHUJH



GH�WRXWH�LQIUDVWUXFWXUH�OLQpDLUHµ���$GGLQJ�WKH�LPSDFWV�RI�H[LVWLQJ�LQIUDVWUXFWXUH
WR�VXFK�VFHQDULR��IROORZHG�E\�WKH�SRVVLEOH��GLIIHUHQW��LPSDFWV�H[SHFWHG�IURP
WKH�DOWHUQDWLYH�RSWLRQV�EHLQJ�SURSRVHG�IRU�GHYHORSPHQW�

³«LO�QRXV�D�VHPEOp�LQWpUHVVDQW�GH�FRQQDvWUH�SOXV�JOREDOPHQW�OD�GpWpULRUDWLRQ�GH
FH�WHUULWRLUH�SDU�WRXWHV�OHV�LQIUDVWUXFWXUHV�OLQpDLUHV�TX¶HOOHV�VRLHQW�SUpVHQWHV�RX

IXWXUHV´�,1*e523������E

$OWKRXJK�LQWHUHVWLQJ�LQ�SULQFLSOH��WKH�6(75$�LV�WKLQNLQJ�RI�VLPSOLI\LQJ�WKLV
DSSURDFK�VLQFH�LW�ILQGV�WKDW�LW�PD\�FDXVH�H[FHVVLYH�FRPSOLFDWLRQV�

������ 7KH�XVH�RI�,QGLFDWRUV�LQ�WKH�8.�VWXG\

,Q�RUGHU�WR�DVVHVV�WKH�GHJUHH�RI�DFKLHYHPHQW�RI�WKH�REMHFWLYH�E\�DQ�RSWLRQ��WKH
8.�VWXG\�KDV�GHYHORSHG�D�VHW�RI�LQGLFDWRUV��VHH�7DEOH������ZKLFK�KDYH�EHHQ
VHOHFWHG�DV�WKH�PRVW�UHSUHVHQWDWLYH�

• LQ�UHODWLRQ�WR�WKH�EDVHOLQH�SUREOHPV�LGHQWLILHG�LQ�WKH�FRUULGRU�
• WKH�WUHQGV�H[SHFWHG�DV�D�UHVXOW�RI�WKH�H[LVWLQJ�OHJLVODWLRQ�
• WKH�FKDQJHV�LQ�FRQGLWLRQV�IRUHFDVW�E\�WKH�ODQG�XVH�WUDQVSRUW�PRGHO��DQG
• WKH�LQIRUPDWLRQ�DYDLODEOH�IRU�DVVHVVPHQW�SXUSRVHV�

,QGLFDWRUV�DUH�XVHG�LQ�WKH�IROORZLQJ�ZD\�

• IRU�JHRJUDSKLF�GLVSOD\��IRU�HDFK�PRGHOOHG�]RQH��XVLQJ�D�*,6��DQG
• DV�WH[W�DQG�WDEXODU�VXPPDULHV�RI�WKH�LPSDFWV�RI�WKH�LPSRUWDQW�LQGLFDWRUV�

7DEOH���� 8QLWHG�.LQJGRP��6($�LQGLFDWRUV��DQG�UHODWHG�REMHFWLYHV�

&DWHJRU\ 2EMHFWLYH ,QGLFDWRU
*OREDO�,VVXHV
• &OLPDWH�FKDQJH PLQLPLVH�HPLVVLRQ�RI�JUHHQKRXVH

JDVHV�
FKDQJH�Q�TXDQWLW\�RI�&2��HPLWWHG�

• 5HJLRQDO�DLU
SROOXWLRQ

QR�H[FHHGHQFH�RI�FULWLFDO
DFLGLILFDWLRQ�ORDGV�DQG�OHYHOV�

FKDQJH�LQ�TXDQWLW\�RI�12[�HPLWWHG
�DQG�UHODWHG�WR�DUHDV�H[FHHGLQJ
FULWLFDO�ORDGV�DQG�OHYHOV��

1DWXUDO�DQG�%XLOW
5HVRXUFHV
• /DQGVFDSH�

ELRGLYHUVLW\�
KHULWDJH�DQG
WRZQVFDSH

HQKDQFH�QDWXUDO�DQG�EXLOW
UHVRXUFHV�DQG�PLQLPLVH�QHJDWLYH
LPSDFWV�RQ�ODQGVFDSH��ELRGLYHUVLW\�
KHULWDJH�DQG�EXLOW�HQYLURQPHQW�

ODQGWDNH�DQG�FKDQJHV�LQ�WUDIILF
�SFX�NPV��LQ�VHQVLWLYH�DUHDV�

• :DWHU�UHVRXUFHV PLQLPLVH�SROOXWLRQ�RI�IUHVK�DQG
PDULQH�VXUIDFH�ZDWHUV�DQG
JURXQGZDWHU�

FKDQJHV�LQ�WUDIILF��SFX�NPV��DV�D
SUR[\�RI�WKH�SRWHQWLDO�IRU�LPSDFWV
IURP�URDG�UXQ�RII�

&RPPXQLW\�,VVXHV
• 1RLVH DYRLGDQFH�RI�H[SRVXUH�WR�OHYHOV

ZKLFK�HQGDQJHU�KHDOWK�RU�TXDOLW\
RI�OLIH�

FKDQJH�RI�SRSXODWLRQ�GLVWXUEHG�E\
QRLVH�

• $LU�TXDOLW\ SURWHFWLRQ�DJDLQVW�UHFRJQLVHG
KHDOWK�ULVN�IRU�DLU�SROOXWLRQ�

FKDQJHV�LQ�TXDQWLW\�RI�12[�DQG
30���HPLVVLRQV�

1RWH�
$�SDVVHQJHU�FDU�XQLW��SFX��LV�D�WHUP�XVHG�WR�TXDQWLI\�DOO�W\SHV�RI�URDG�YHKLFOHV�UHODWLYH�WR�D�FDU�
ZLWK�RQH�FDU�FRUUHVSRQGLQJ�WR�RQH�SFX�DQG�D�KHDY\�JRRGV�YHKLFOH�RU�D�EXV�FRUUHVSRQGLQJ�WR



WZR�SFXV���3FX�NPV�UHIHUV�WR�WKH�QXPEHU�RI�SDVVHQJHU�FDU�XQLWV�PXOWLSOLHG�E\�WKH�GLVWDQFH�WKH\
WUDYHO�DQG�LV�DQ�LQGLFDWRU�RI�OHYHO�RI�WUDIILF�PRYHPHQW�

6RXUFH��09$�����



$�XVHIXO�OHVVRQ�IURP�WKH�8.�H[SHULHQFH�LV�WKH�SURFHVV�RI�GLVWLOODWLRQ�RI�WKH
LQGLFDWRUV�DQG�LPSDFWV�LQ�RUGHU�WR�IRFXV�RQ�WKH�LPSRUWDQW�LVVXHV���7KLV
GLVWLOODWLRQ�ZDV�EDVHG�RQ�

• WKH�DEVROXWH�LPSRUWDQFH�RI�D�FKDQJH�LQ�DQ�LQGLFDWRU�EHWZHHQ�WKH�GR�
PLQLPXP�DQG�GR�VRPHWKLQJ�FDVHV��DQG

• WKH�FRPSDUDWLYH�LPSRUWDQFH�RI�YDOXHV�RI�LQGLFDWRUV�ZKLFK�HQDEOH�RSWLRQV�WR
EH�GLVWLQJXLVKHG�IURP�RQH�DQRWKHU�

³+DYLQJ�FRQGHQVHG�DQG�VLHYHG�WKH�LQIRUPDWLRQ��WKH�HVVHQFH�RI�WKH�DVVHVVPHQW
RI�WKH�GHJUHH�RI�DFKLHYHPHQW�RI�WKH�HQYLURQPHQWDO�REMHFWLYH�LV�WKHQ�D�PDWWHU�RI

MXGJHPHQW���+RZHYHU��WKH�LQIRUPDWLRQ�LV�SUHVHQWHG�LQ�VXFK�D�ZD\�WKDW�WKH
UHDVRQV�IRU�RXU�MXGJHPHQWV�DUH�WUDQVSDUHQW�³�09$������

������ ,QGLFDWRUV�LQ�WKH�$XVWULDQ�VWXG\

&RPSDUHG�WR�WKH�8.�VWXG\��WKH�$XVWULDQ�7HDP�KDV�WDNHQ�LQWR�FRQVLGHUDWLRQ�D
ZLGHU�UDQJH�RI�LQGLFDWRUV�DQG�KDV�VRPHWLPHV�H[SUHVVHG�WKHP�LQ�GLIIHUHQW
ZD\V�GXH�WR�WKH�GLIIHUHQW�QDWXUH�RI�WKH�RSWLRQV�EHLQJ�DVVHVVHG�

7DEOH���� 7KH�$XVWULDQ�H[DPSOH��2EMHFWLYHV�WDUJHWV��FULWHULD�DQG�LQGLFDWRUV

(QYLURQPHQWDO�7DUJHWV $VVHVVPHQW�&ULWHULD�,QGLFDWRUV

• UHGXFWLRQ�RI�
 ��JUHHQKRXVH�JDVHV
 ��DLU�SROOXWDQWV
 ��HQHUJ\�FRQVXPSWLRQ

 
• HPLVVLRQV�RI�&2�

• HPLVVLRQV�RI�&2��12[��&+��62���SDUWLFOHV
• HQHUJ\�FRQVXPSWLRQ��0-��VHSDUDWLRQ�E\

IXHOV�DGGLWLRQDO�GLUHFW�ODQG�XVH��KD�
• PLQLPDO�ODQG�XVH • DGGLWLRQDO�GLUHFW�ODQG�XVH��KD�
• PLQLPDO�LPSDFW�RQ�DUHDV • LQGLUHFW�ODQG�XVH��KD�
• PLQLPDO�LPSDFW�RQ�SURWHFWHG�DUHDV • OHQJWK�RI�LQIUDVWUXFWXUH����LPSDFW�RI�WUDIILF�

LQ�QDWXUH�UHVHUYHV�DQG�ODQGVFDSH�
SURWHFWLRQ�DUHDV

• PLQLPDO�LPSDFW�RQ�UHFUHDWLRQ�DUHDV • OHQJWK�RI�LQIUDVWUXFWXUH����LPSDFW�RI�WUDIILF�
LQ�DUHDV�IRU�ODQGVFDSH�ERXQG��TXLHW
UHFUHDWLRQ

• UHGXFWLRQ�RI�QRLVH�LPSDFW • OHQJWK�RI�LQIUDVWUXFWXUH����LPSDFW�RI�WUDIILF�
LQ�GHQVHO\�SRSXODWHG�DUHDV

• QR�ULVNV�WR�LPSRUWDQW�ZDWHU�UHVRXUFHV • OHQJWK�RI�LQIUDVWUXFWXUH����LPSDFW�RI�WUDIILF�
LQ�GHQVHO\�SRSXODWHG�ZDWHU�UHVRXUFHV

• PLQLPDO�LPSDFW�RQ�ODQGVFDSH • OHQJWK�RI�LQIUDVWUXFWXUH����GHJUHH�RI
FRPSOHWLRQ��LQ�VHQVLWLYH�ODQGVFDSH

• PLQLPDO�IUDJPHQWDWLRQ�RI�DUHDV • GHQVLW\�RI�WKH�QHW��OHQJWK�RI�LQIUDVWUXFWXUH
LQ�QRQ�IUDJPHQWHG�DUHDV

• QR�H[FHHGLQJ�RI�LPSDFW�OLPLWV • OHQJWK�RI�LQIUDVWUXFWXUH���LPSDFW�RI�WUDIILF�
LQ�SUHORDGHG�DUHDV

6RXUFH��7UDILFR�����

)RU�H[DPSOH��LI�ZH�WDNH�WKH�LVVXH�RI�ZDWHU�UHVRXUFHV��ZKLFK�ERWK�VWXGLHV
FRQVLGHU��WKH�8.�DGRSWHG�DQ�LQGLFDWRU�ZKLFK�ORRNV�RQO\�DW�FKDQJHV�LQ�WUDIILF�
7KLV�ZDV�GHILQHG�WR�UHVSRQG�WR�WKH�IDFW�WKDW�QRQH�RI�WKH�8.�RSWLRQV�LQFOXGH
QHZ�LQIUDVWUXFWXUH��2ULJLQDOO\��WKH�8.�7HDP�KDG�FRQVLGHUHG�DQ�LQGLFDWRU�IRU
OHQJWK�RI�QHZ�LQIUDVWUXFWXUH��FORVH�WR�VHQVLWLYH�ZDWHU�UHVRXUFHV��6LPLODUO\��WKH



$XVWULDQ�7HDP�ORRNHG�LQ�JHQHUDO�DW�OHQJWK�RI�LQIUDVWUXFWXUH�DV�ZHOO�DV�WUDIILF
LPSDFWV�LQ�VHQVLWLYH�DUHDV��VHH�7DEOH�����DQG�)LJXUH�������WR�DFFRXQW�IRU�QHZ
LQIUDVWUXFWXUH�DV�ZHOO�

)LJXUH���� 8VLQJ�,QGLFDWRUV�IRU�6SDWLDO�$QDO\VLV�RI�FRQIOLFWV

6RXUFH��7UDILFR�����

���� 86(�2)�*(2*5$3+,&$/�,1)250$7,21�6<67(06���%(1(),76�$1'�2%67$&/(6

������ %HQHILWV

$�QXPEHU�RI�WKH�FDVH�VWXGLHV�XVH�FDUWRJUDSKLFDO�WHFKQLTXHV�DQG�*,6�WR�DVVHVV
WKH�LPSDFWV�RI�GLIIHUHQW�WUDQVSRUW�PRGHV��$�NH\�DGYDQWDJH�KHUH�LV�WKDW�WKH
YDULRXV�LQSXWV��H�J��FXUUHQW�URDG�WUDIILF�DQG�SROOXWLRQ�OHYHOV�SOXV�IXWXUH
SUHGLFWHG�OHYHOV��FDQ�EH�RYHUODLQ�WR�VKRZ�FOHDUO\�DQG�VLPSO\�WKH�UHVXOWLQJ
LPSDFWV�

$�*,6�ZDV�IRU�H[DPSOH�XVHG�WR�DVVHVV�WKH�YDULRXV�RSWLRQV�LQ�WKH�8.�FDVH
VWXG\��DJDLQVW�WKH�HQYLURQPHQWDO�FKDUDFWHULVWLFV�RI�WKH�UHJLRQ�DQG�WKH�FULWHULRQ
FKRVHQ�IRU�WKH�HYDOXDWLRQ���7KH�*,6�XVHG�RXWSXWV�IURP�WKH�WUDQVSRUW�PRGHO�WR
FDOFXODWH�DQG�GLVSOD\��IRU�H[DPSOH��FKDQJHV�LQ�DWPRVSKHULF�HPLVVLRQV�DQG
URDG�WUDIILF�QRLVH�DULVLQJ�IURP�WKH�RSWLRQV��7KH�XVH�RI�WKH�*,6�DOORZHG�VHYHUDO

,QGLFDWRUV�IRU�DQDO\VLV�RI
FRQIOLFWV

,QWHUHVW�RI�SURWHFWLRQ

,QWHUHVW�RI�XVH

6SDWLDO�FKDUDFWHULVWLFV
UHJDUGLQJ�WUDIILF�LPSDFWV

9HU\�VHQVLWLYH�DUHDV��VXUYH\
RI�WKH�FRQIOLFW�]RQHV�

+HDOWK

5HVRXUFHV�ODQG��ZDWHU��DLU

3URWHFWLRQ�RI�QDWXUH

3URWHFWLRQ�RI�ODQGVFDSH

/LYLQJ�UHFUHDWLQJ

/DQGXVH�HFRQRP\

,QIUDVWUXFWXUH

6HWWOHPHQW�$UHDV

/DQGVFDSH�$UHDV

5HFUHDWLRQ

*URXQG�ZDWHU

3URWHFWHG�DUHDV

1R�IUDJPHQWDWLRQ

3UHORDGHG�DUHDV



IDFWRUV�WR�EH�´RYHUODLQµ�VR�DV�WR�GHWHUPLQH�WKH�UHOHYDQW�LPSDFWV�RI�H�J��FKDQJHV
LQ�WUDIILF�ZLWKLQ�DUHDV�RI�YDOXHG�ODQGVFDSH�RU�WUDQTXLO�DUHDV��$Q�H[DPSOH�RI
WKH�ZD\�LQ�ZKLFK�*,6�RXWSXWV�FDQ�EH�XVHG�WR�LOOXVWUDWH�WKH�HIIHFWV�RI�VWUDWHJ\
RSWLRQV�LV�JLYHQ�LQ�)LJXUHV�����DQG�������7KH�PDSV�VKRZQ�LQ�WKH�)LJXUHV�DUH
UHSURGXFHG�IURP�WKH�8.�FDVH�VWXG\�



#�,16(57�0$3�����²�1R[«�



#�,16(57�0$3�����1RLVH«�



)LJXUH�����VKRZV�KRZ�12[�HPLVVLRQV�ZRXOG�FKDQJH�LQ�HDFK�RI�WKH�]RQHV
ZLWKLQ�WKH�VWXG\�DUHD�DV�D�UHVXOW�RI�6WUDWHJ\�2SWLRQ�����VHH�7DEOH�����IRU
GHILQLWLRQ����7KH�FKDQJH�LV�UHODWLYH�WR�WKH�'R�PLQLPXP�DQG�LV�SUHVHQWHG�IRU
WKH�IXUWKHVW�WLPH�KRUL]RQ�ZLWKLQ�WKH�VFRSH�RI�WKH�VWXG\�ZKLFK�ZDV��������,W�FDQ
EH�VHHQ�IURP�WKH�ILJXUH�WKDW�ZKLOH�D�QXPEHU�RI�XUEDQ�FHQWUHV�H[SHULHQFH
QRWDEOH�GHFUHDVHV�LQ�12[�DV�D�UHVXOW�RI�WKH�VWUDWHJ\�RSWLRQ��D�QXPEHU�DOVR
H[SHULHQFH�LQFUHDVHV�

)LJXUH�����VKRZV�KRZ�6WUDWHJ\�2SWLRQ����VHH�7DEOH�����IRU�GHILQLWLRQ��ZRXOG
FKDQJH�QRLVH�OHYHOV�UHODWLYH�WR�WKH�'R�PLQLPXP�LQ��������,W�FDQ�EH�VHHQ�IURP
WKH�ILJXUH�WKDW�WKH�VWUDWHJ\�RSWLRQ�EULQJV�DERXW�GHFUHDVHV�LQ�URDG�WUDIILF�QRLVH
DFURVV�PRVW�RI�WKH�VWXG\�DUHD�

7KH�XVH�RI�PDSV�VXFK�DV�WKH�RQHV�VKRZQ�LQ�WKLV�UHSRUW�PDNH�LW�PXFK�HDVLHU�IRU
WKH�DVVHVVRU�WR�XQGHUVWDQG�KRZ�LPSDFWV�DUH�GLVWULEXWHG�RYHU�D�VWXG\�DUHD
FRPSDUHG�WR�D�VLWXDWLRQ�ZKHUH�WKH�DVVHVVRU�RQO\�KDV�DFFHVV�WR�GDWD�SUHVHQWHG
LQ�WDEXODU�IRUP���,Q�SDUWLFXODU�LW�VKRZV�H[DFWO\�ZKHUH�VWUDWHJ\�RSWLRQV�DUH
KDYLQJ�WKH�JUHDWHVW�RU�OHDVW�HIIHFW�

$�IXUWKHU�SRLQW�WR�GUDZ�RXW�LV�WKDW�WKH�*,6�RXWSXWV�IURP�WKH�8.�FDVH�VWXG\
ZHUH�HVVHQWLDO�LQ�FRPPXQLFDWLQJ�WKH�UHVXOWV�RI�WKH�VWXG\�GXULQJ�WKH�VHFRQG
URXQG�RI�FRQVXOWDWLRQ�ZKLFK�ZDV�XQGHUWDNHQ�DW�WKH�HQG�RI�WKH�6($�SURFHVV
�VHH�6HFWLRQ����������,W�LV�WKH�RSLQLRQ�RI�WKH�SURMHFW�WHDP�WKDW�*,6�LV�D�YHU\�XVHIXO
WRRO�IRU�SXEOLF�SDUWLFLSDWLRQ�SURFHVVHV��7KH�8.�FDVH�VWXG\�DOVR�IRXQG�WKDW�WKH
XVH�RI�D�*,6�GDWDEDVH�ZDV�LQYDOXDEOH�LQ�VWRULQJ�DQG�SUHVHQWLQJ�LQ�GLIIHUHQW
ZD\V�WKH�YHU\�FRQVLGHUDEOH�TXDQWLW\�RI�GDWD�WKDW�ZDV�JHQHUDWHG�LQ
XQGHUWDNLQJ�DQ�6($�ZLWKLQ�D�ODUJH�UHJLRQDO�VWXG\�DUHD�

2YHUDOO��WKH�8.��WKH�)UHQFK�DQG�WKH�$XVWULDQ�H[SHULHQFH�VKRZ�WKDW�*,6�LV
FUXFLDO�LQ�IDFLOLWDWLQJ�WKH�FRPSDULVRQ�RI�WUDQVSRUW�DOWHUQDWLYHV�DQG�WR�SURJUHVV
WKLQNLQJ�LQ�WHUPV�RI�PXOWL�PRGDOLW\��,W�HQDEOHV�WKH�HIIHFWV�RI�D�VLJQLILFDQW
QXPEHU�RI�RSWLRQV�WR�EH�GLVSOD\HG�JHRJUDSKLFDOO\���WKXV�IDFLOLWDWLQJ
XQGHUVWDQGLQJ�DQG�DQDO\VLV�E\�GHFLVLRQ�PDNHUV�DQG�WKH�SXEOLF�

������ 'LIILFXOWLHV�DQG�REVWDFOHV

$Q�LPSRUWDQW�OLPLWDWLRQ�LV�WKH�UHOLDELOLW\�DQG�FRPSDUDELOLW\�RI�EDVHOLQH�GDWD
DQG�DOVR�WKH�QHHG�IRU�VWUDWHJLF�FRYHUDJH�RYHU�ORQJ�WLPHVFDOHV��7KLV�JHQHUDOO\
UHTXLUHV�DVVXPSWLRQV�WR�EH�PDGH�DQG�LQ�JHQHUDO��WKH�FDVH�VWXGLHV�EDVHG�WKHVH
DVVXPSWLRQV�ZKHUHYHU�SRVVLEOH�RQ�UHFRJQLVHG��SXEOLVKHG�JXLGDQFH�RU
HPSLULFDO�HYLGHQFH��,Q�VRPH�LQVWDQFHV�KRZHYHU��ZKHUH�JXLGDQFH�RU�HPSLULFDO
HYLGHQFH�LV�ODFNLQJ��DVVXPSWLRQV�KDG�WR�EH�PDGH�EDVHG�XSRQ�WKH�UHDVRQDEOH
SURIHVVLRQDO�MXGJHPHQW�RI�WKH�FRQVXOWDQW�



���� 86(�2)�02'(//,1*�$1'�75$)),&�)25(&$676

������ 7KH�$XVWULDQ�H[SHULHQFH

7KH�LPSRUWDQFH�RI�UHOHYDQW�DQG�UHDOLVWLF�IRUHFDVWV�IRU�WUDIILF�DQG�WUDQVSRUW�WR
DQ�6($�LV�IXOO\�UHDOLVHG�LQ�WKH�$XVWULDQ�FDVH�VWXG\��([LVWLQJ�GDWD�ZDV�XVHG�DV�D
EDVLV�IRU�WKH�WUDQVSRUW�IRUHFDVW�DQG�D�QXPEHU�RI�SXEOLVKHG�WUDIILF�IRUHFDVWV
ZHUH�DQDO\VHG�DJDLQVW�D�VHW�RI�FULWHULD���WKHVH�LQFOXGHG��DPRQJ�RWKHUV�

• ZKDW�GDWDEDVH�LV�WKH�IRUHFDVW�GHULYHG�IURP"
• LV�WKH�WLPH�VFDOH�UHOHYDQW"
• GRHV�LW�IRUHFDVW�FRPPHUFLDO�DQG�SULYDWH�WUDIILF"
• GRHV�WKH�IRUHFDVW�FRYHU�WKH�WUDQVSRUW�URXWHV�FRQVLGHUHG�ZLWKLQ�WKH�FRUULGRU"

HWF�

$�FULWLFDO�DQDO\VLV�RI�QDWLRQDO�DQG�UHJLRQDO�WUDIILF�IRUHFDVWV��LQFOXGLQJ�WKRVH
GHYHORSHG�E\�LQGHSHQGHQW�UHVHDUFKHUV�DQG�WKRVH�SXEOLVKHG�E\�JRYHUQPHQW�
UHVXOWHG�LQ�WKH�FKRLFH�RI�WKH�PRVW�UHDOLVWLF�IRUHFDVW�IRU�WKH�6($�VWXG\��,Q�WKH
DVVHVVPHQW��WKH�PHWKRG�XVHG�IRU�HDFK�IRUHFDVW�ZDV�DQDO\VHG�DQG�FOHDU�UHDVRQV
ZHUH�JLYHQ�ZK\�D�IRUHFDVW�ZDV�DSSURSULDWH�RU�QRW�

,Q�UHDOLW\�KRZHYHU��DOWKRXJK�WKH�WUDIILF�IRUHFDVW�GHYHORSHG�E\�WKH�)HGHUDO
0LQLVWU\�ZLWK�UHVSRQVLELOLW\�IRU�WUDQVSRUW�ZDV�FRQVLGHUHG�WKH�PRVW
DSSURSULDWH��LW�ZDV�UHDOLVHG�WKDW�WKH�IRUHFDVW�PHWKRG�KDG�EHHQ�GHYHORSHG�IRU�D
GLIIHUHQW�SXUSRVH��7KH�GHOD\�LQ�WKH�FRPSOHWLRQ�RI�WKH�$XVWULDQ�6($�KDV
ODUJHO\�EHHQ�FDXVHG�E\�WKH�QHHG�WR�KRPRJHQLVH�WKH�PRGHO�WR�PHHW�WKH
UHTXLUHPHQWV�RI�WKH�6($�

3UREDEO\�WKH�PDLQ�GLIILFXOW\�WKDW�WKH�$XVWULDQ�7HDP�KDV�HQFRXQWHUHG�LQ
XQGHUWDNLQJ�WKH�6($��KDV�EHHQ�WKH�IRUHFDVWLQJ�RI�HQYLURQPHQWDO�SUREOHPV��
L�H��WKH�VWDWH�RI�WKH�HQYLURQPHQW�LQ�������LQ�UHODWLRQ�WR�LVVXHV�VXFK�DV�SROOXWDQW
HPLVVLRQV��HQHUJ\�FRQVXPSWLRQ��ODQG�WDNH��LPSDFWV�RQ�ODQG�XVH�LQFOXGLQJ
IRUHVWU\��DJULFXOWXUDO��UHFUHDWLRQDO�VSDFH�DQG�SURWHFWHG�DUHDV��LPSDFWV�RQ�ZDWHU
UHVRXUFHV��KDELWDW�IUDJPHQWDWLRQ��VSDWLDO�SODQQLQJ��6RPH�H[DPSOHV�RI�NH\
SUREOHPV�LQFOXGHG�

• JDVHRXV�DQG�QRLVH�HPLVVLRQV�ZLWK�UHIHUHQFH�WR�FDUV���E\�KRZ�PXFK�ZLOO�DQ
LPSURYHPHQW�LQ�WHFKQLFDO�VWDQGDUGV�RIIVHW�WKH�LQFUHDVH�LQ�FDU�QXPEHUV"

• ODQG�WDNH���ZKDW�HIIHFW�ZLOO�IXWXUH�XUEDQ�DQG�LQGXVWULDO�GHYHORSPHQW�KDYH
RQ�ODQG�WDNH�DQG�RQ�WUDIILF�OHYHOV"

• KDELWDW�IUDJPHQWDWLRQ���ZKDW�SURSRUWLRQ�RI�KDELWDW�IUDJPHQWDWLRQ�ZLOO�EH
DWWULEXWDEOH�GLUHFWO\�WR�WUDQVSRUW�LQIUDVWUXFWXUH�DQG�KRZ�PXFK�WR
LQGXVWULDO��FRPPHUFLDO�DQG�UHVLGHQWLDO�GHYHORSPHQW�

7R�RYHU�FRPH�WKHVH�SUREOHPV��WKH�WHDP�KDYH�KDG�WR�XVH�D�QXPEHU�RI
DVVXPSWLRQV�ZKLFK�KDYH�ZKHUH�SRVVLEOH�UHOLHG�RQ�SXEOLVKHG�UHVHDUFK�
$OWHUQDWLYHO\��DVVXPSWLRQV�KDYH�EHHQ�EDVHG�XSRQ�WKH�SURIHVVLRQDO�MXGJHPHQW
RI�WKH�VWXG\�WHDP�WR�ZKDW�LV�IHDVLEOH�DQG�UHSUHVHQWDWLYH�

$GGLWLRQDO�WUDQVSRUW�DQG�HFRQRPLF�FULWHULD�ZHUH�DOVR�H[DPLQHG�FRYHULQJ�IRU
H[DPSOH�WUDIILF�VDIHW\�DQG�HFRQRPLF�FRVWV��7KH�DGGLWLRQ�RI�WUDQVSRUW�DQG



HFRQRPLF�FULWHULD�DOORZHG�WKH�DVVHVVPHQW�FULWHULD�WR�EH�FORVHO\�OLQNHG�WR�WKH
GHFLVLRQ�PDNLQJ�SURFHVV�ZKLFK�ZLOO�QHHG�WR�FRQVLGHU�ERWK�WKH�HQYLURQPHQWDO
DQG�HFRQRPLF�FRQVHTXHQFHV�RI�IXWXUH�WUDQVSRUW�SODQV�

������ 7KH�8.�H[SHULHQFH

7KH�DVVHVVPHQW�KDV�EHHQ�EDVHG�XSRQ�D�VLPXODWLRQ�PRGHO��7KH�JHRJUDSKLFDO
LPSDFWV��LQ�WHUPV�RI�FKDQJHV�LQ�SDVVHQJHU�FDU�XQLW�NLORPHWUHV��SFX�NPV��RU
YHKLFOH�NP�RI�WKH�VWUDWHJ\�RSWLRQV��DUH�JHQHUDWHG�E\�WKH�PRGHO��7KH�UHVXOWV�RI
WKLV�DUH�IHG�LQWR�D�*,6�WRJHWKHU�ZLWK�HQYLURQPHQWDO�LQIRUPDWLRQ�VXFK�DV
HPLVVLRQV�IDFWRUV��YDOXHG�ODQGVFDSHV�DQG�GHVLJQDWHG�DUHDV�HWF���WR�SURYLGH�WKH
UHVXOWV�RI�WKH�DVVHVVPHQW��7KLV�SURFHVV�LV�EULHIO\�GHVFULEHG�LQ�D�QRQ�WHFKQLFDO
PDQQHU�LQ�WKH�6($�UHSRUW��VHH�DOVR�)LJXUH������



$VVXPSWLRQV
7KHVH�DUH�JHQHUDOO\�IXOO\�H[SODLQHG�DQG�MXVWLILHG�ZLWK�UHIHUHQFH�WR
JRYHUQPHQW�SXEOLVKHG�VXSSRUWHG�DVVXPSWLRQV�RU�UHFRJQLVHG�HPSLULFDO
VWXGLHV��+RZHYHU��LQ�VRPH�FDVHV��WKH�H[SODQDWLRQ�FRXOG�EH�GHHPHG�WRR
WHFKQLFDO�IRU�WKH�QRQ�H[SHUW�DQG�WKHUH�DUH�FDVHV�ZKHUH�DVVXPSWLRQV�EDVHG�RQ
VFLHQWLILF�UHVHDUFK�DUH�QRW�UHIHUHQFHG���H�J��ZLWK�UHJDUG�WR�DQQR\DQFH�IURP
QRLVH��´PDQ\�VWXGLHV�KDYLQJ�EHHQ�XQGHUWDNHQ�ZKLFK�FRUUHODWH�DQQR\DQFH
ZLWK�ORQJ�WHUP�DYHUDJH�QRLVH�H[SRVXUHµ�

$VVXPSWLRQV�RI�´6LJQLILFDQFH�HIIHFWµ
$VVXPSWLRQV�RI�VLJQLILFDQFH�KDYH�EHHQ�EDVHG�HLWKHU�XSRQ�HPSLULFDO�HYLGHQFH
DQG�JXLGDQFH�JLYHQ�LQ�JRYHUQPHQW�JXLGDQFH��WKH�XVH�RI�D�FKDQJH�LQ��G%�RI
QRLVH�WR�EH�VLJQLILFDQW����1�%��WKH�'(75·V�'HVLJQ�0DQXDO�IRU�5RDGV�DQG
%ULGJHV��'05%��FRQVLGHUV�D�FKDQJH�RI��G%�WR�EH�WKH�WKUHVKROG�IRU�DQQR\DQFH�
DOWKRXJK�VWLOO�UHTXLUHV�FKDQJHV�������G%�WR�EH�LGHQWLILHG�DV�SDUW�RI�DQ�(,$�
5HFRJQLVHG�HPSLULFDO�HYLGHQFH�VXJJHVWV�WKDW�D�FKDQJH�LQ�QRLVH�LV�SHUFHSWLEOH
DW��G%���KHQFH�WKLV�YDOXH�ZDV�XVHG��,W�ZDV�QRW�KRZHYHU�SRVVLEOH�WR�EDVH�DOO
WKUHVKROGV�RI�VLJQLILFDQFH�RQ�HPSLULFDO�HYLGHQFH���H�J��QRWLFHDEOH�FKDQJH�LQ
WUDIILF�IORZV��LQ�SFX�NP��DQG�WKH�SRSXODWLRQ�DIIHFWHG�E\�QRLVH�EHLQJ�EDVHG
XSRQ�SRSXODWLRQ�GHQVLW\�ZLWKLQ���P�VZDWKHV��HLWKHU�VLGH�RI�URDG�FRUULGRUV�
EHFDXVH�JXLGDQFH�LV�QRW�DYDLODEOH��7KHVH�OHYHOV�RI�VLJQLILFDQFH�KDYH�WKHUHIRUH
EHHQ�EDVHG�XSRQ�UHDVRQDEOH�SURIHVVLRQDO�MXGJHPHQWV�RI�WKH�HQYLURQPHQWDO
FRQVXOWDQWV�ZKR�FRQVLGHUHG�WKH�DVVXPSWLRQV�´UHDOLVWLFµ��/LPLWDWLRQV�RI�WKH
IRUHFDVWLQJ�DQG�DVVHVVPHQW�PHWKRGV�DUH�H[SODLQHG�DQG�MXVWLILHG�LQ�WKH�UHSRUW�

 6SDWLDOO\�FRDUVH�PRGHOV
 $�NH\�OHVVRQ�OHDUQHG�GXULQJ�WKH�PRGHOOLQJ�DQG�DVVHVVPHQW�SURFHVV�LQ�WKH�8.
ZDV�WKDW�DW�D�VWUDWHJLF�OHYHO�RI�DVVHVVPHQW��RQO\�UHODWLYHO\�FRDUVH�HVWLPDWHV�RI
HQYLURQPHQWDO�LPSDFW�FDQ�JHQHUDOO\�EH�XQGHUWDNHQ���7R�H[SODLQ��DV�LV�RIWHQ�WKH
FDVH�DW�WKH�VWUDWHJLF�OHYHO�RI�DVVHVVPHQW��D�VSDWLDOO\�FRDUVH�WUDQVSRUW�PRGHO
ZDV�XVHG�LQ�WKH�8.�FDVH�VWXG\��JLYHQ�WKDW�WKLV�W\SH�RI�PRGHO�LV�UHDVRQDEO\
LQIRUPDWLYH�DQG�FRPSDUDWLYHO\�TXLFN�WR�UXQ���6SDWLDOO\�FRDUVH�PRGHOV
JHQHUDOO\�SURYLGH�RQO\�D�EURDG�LQGLFDWLRQ�RI�FKDQJHV�LQ�WUDQVSRUW�EHKDYLRXU
DULVLQJ�IURP�VWUDWHJ\�RSWLRQV��H[SUHVVHG�LQ�VXFK�WHUPV�DV�FKDQJHV�LQ
SDVVHQJHU�FDU�XQLW�NLORPHWUHV�RU�YHKLFOH�NLORPHWUHV�DFURVV�D�PRGHO�]RQH�RU�D
UHJLRQDO�VWXG\�DUHD���6XFK�PRGHO�RXWSXW�GRHV�QRW�JHQHUDOO\�HQDEOH�QRLVH
LPSDFWV�WR�EH�LGHQWLILHG�DFFXUDWHO\�DW�VSHFLILF�UHFHSWRU�VLWHV�RU�IRU�DFFXUDWH
SUHGLFWLRQV�RI�DLU�SROOXWDQW�FRQFHQWUDWLRQV�DW�VSHFLILF�ORFDWLRQV�WR�EH
XQGHUWDNHQ���7KHVH�W\SHV�RI�SUHGLFWLRQ�UHTXLUH�DQ�XQGHUVWDQGLQJ�RI�WUDIILF
IORZV�RQ�VSHFLILF�URDG�OLQNV��VRPHWKLQJ�WKDW�VSDWLDOO\�FRDUVH�PRGHOV�DUH�QRW
JHQHUDOO\�FRQILJXUHG�WR�SURYLGH���&RQVHTXHQWO\��D�PXFK�PRUH�EURDG�EUXVK
OHYHO�RI�DVVHVVPHQW�KDG�WR�EH�XQGHUWDNHQ�XVLQJ�DYDLODEOH�RXWSXWV�IURP�WKH
VSDWLDOO\�FRDUVH�WUDQVSRUW�PRGHO���7KHVH�RXWSXWV�QRQHWKHOHVV�HQDEOHG��IRU
H[DPSOH��FKDQJHV�LQ�DYHUDJH�QRLVH�HPLVVLRQ�WR�EH�GHWHUPLQHG�DQG�IRU�WRWDO
HPLVVLRQV��DV�RSSRVHG�WR�FRQFHQWUDWLRQV��RI�DLU�SROOXWDQW�WR�EH�FDOFXODWHG��VHH
)LJXUHV�����DQG������

,Q�JHQHUDO��LW�ZDV�UHFRJQLVHG�WKDW�DW�WKLV�OHYHO�RI�VWUDWHJLF�DQDO\VLV�WKHUH�ZLOO�EH
FRQVWDQW�UHVWULFWLRQV�LQ�WHUPV�RI�ZKDW�FDQ�UHDVRQDEO\�DQG�XVHIXOO\�EH�DVVHVVHG�
+RZHYHU��WKH�7HDP�IHOW�WKDW�WKH�W\SH�RI�DQDO\VLV�WKDW�ZDV�FDUULHG�RXW�ZDV



QHYHUWKHOHVV�LQIRUPDWLYH�DQG�DSSURSULDWH�IRU�WKH�OHYHO�RI�GHFLVLRQ�EHLQJ
XQGHUWDNHQ�

,W�ZDV�DOVR�FRQVLGHUHG�E\�WKH�7HDP�WKDW�IRU�D�VWXG\�RI�UHJLRQDO�WUDQVSRUW
VWUDWHJ\�RSWLRQV��D�PXOWL�PRGDO�WUDQVSRUW�PRGHO�ZDV�DQ�HVVHQWLDO�WRRO�LQ
XQGHUWDNLQJ�WKH�DVVHVVPHQW�DQG�JLYLQJ�LWV�UHVXOWV�D�OHYHO�RI�UREXVWQHVV
VXIILFLHQW�WR�HQDEOH�VWDNHKROGHUV�WR�EX\�LQWR�WKHP���,Q�WKH�FDVH�RI�WKH�8.
VWXG\��DQ�LQWHUDFWLRQ�EHWZHHQ�D�WUDQVSRUW�PRGHO�DQG�D�ODQG�XVH�PRGHO�ZDV
YHU\�XVHIXO�LQ�XQGHUVWDQGLQJ�WKH�HIIHFWV�RI�VWUDWHJ\�RSWLRQV�RQ�ODQG�XVH�DQG
DOVR�WKH�HIIHFW�RI�ODQG�XVH�SROLFLHV�RQ�WUDQVSRUW�EHKDYLRXU���,Q�SDUWLFXODU�LW
HQDEOHG�FKDQJLQJ�SDWWHUQV�LQ�WKH�ORFDWLRQ�RI�UHVLGHQWLDO��FRPPHUFLDO�DQG
LQGXVWULDO�DUHDV�WR�EH�LGHQWLILHG�DQG�PDQLSXODWHG�WKURXJK�VWUDWHJ\�WHVWV�

���� 7+(�6:(',6+�(03+$6,6�21��2%-(&7,9(6�$1'�48(67,216

$IWHU�VR�PXFK�HPSKDVLV�RQ�*,6�DV�´WKH�WRROµ�IRU�VWUDWHJLF�HYDOXDWLRQV��WKH
6ZHGLVK�FRUULGRU�VWXG\�RIIHUV�DQ�LPSRUWDQW�H[DPSOH�RI�KRZ�6($�FDQ�EH�GRQH
HYHQ�LI�\RX�GR�QRW�SRVVHV�WKH�VWDWH�RI�WKH�DUW�WHFKQRORJ\�DQG��PRVW
LPSRUWDQWO\��WKH�PRVW�DFFXUDWH��XS�WR�GDWH�GLJLWLVHG�LQIRUPDWLRQ�

*,6�ZDV�RULJLQDOO\�LQWHQGHG�IRU�TXLWH�DQ�H[WHQVLYH�XVH��LQFOXGLQJ�IRU�FXOWXUDO
DQG�KLVWRULFDO�EDVHOLQH�GDWD��%XW�LW�VRRQ�EHFDPH�DSSDUHQW�WKDW�GLJLWDO�GDWD�ZDV
YHU\�FRVWO\�DQG�GLIIHUHQW�GDWD�SROLFLHV�E\�WKH�YDULRXV�QDWLRQDO�DQG�UHJLRQDO
DGPLQLVWUDWLRQV�PHDQW�WKDW�D�ORW�RI�JDSV�DFW�DV�LPSHGLPHQW�WR�WKH�XVH�RI�*,6
V\VWHPV���6LQFH�WKH�SURSRVHG�PHWKRGRORJ\�ZDV�VSHFLILFDOO\�GHVLJQHG�WR�EH
VLPSOH�WR�XVH��DSSO\�DQG�XQGHUVWDQG��LW�GLG�QRW�UHTXLUH�FRPSOH[�PRGHOOLQJ
QRU�WKH�VXSSRUW�RI�*,6���7KLV�ZDV�XVHG�RQO\�IRU�GDWD�JDWKHULQJ�DQG�IRU�ILQDO
SUHVHQWDWLRQ��VHH�7DEOH��������7KH�6($�ZDV�PDLQO\�TXDOLWDWLYH��ZLWK�WKH
H[FHSWLRQ�RI�WUDIILF�UHODWHG�GDWD��VHH�EHORZ��

7DEOH���� 6ZHGHQ
V�XVH�RI�*,6�IRU�WKH�SUHVHQWDWLRQ�RI�UHVXOWV

0DS��KHDGLQJ� ([DPSOH�RI�FRQFOXVLRQV�DQG�UHVXOWV�SUHVHQWHG
6HQVLWLYLW\�RI�VPDOO�ODNHV�DQG
ZDWHUFRXUVHV�WR�DFLGLILFDWLRQ

2YHU�KDOI�RI�WKH�FRUULGRU�FRQVLVWV�RI�DUHDV�LQ�ZKLFK�VPDOO�ODNHV
DQG�ZDWHUFRXUVHV�DUH�QRW�SDUWLFXODUO\�VHQVLWLYH

6HQVLWLYLW\�RI�WKH�JURXQGZDWHU
WR�DFLGLILFDWLRQ

,Q�DSSUR[LPDWHO\�D�WKLUG�RI�WKH�DUHD�ZLWKLQ�WKH�FRUULGRU��WKH
JURXQGZDWHU�LV�H[WUHPHO\�VHQVLWLYH�WR�IXUWKHU�DFLGLILFDWLRQ

$UHDV�RI�QDWXUDO�LQWHUHVW��IRU
FRQVHUYDWLRQ��FXOWXUDO�DQG
KLVWRULF�YDOXH��DQG�RXWGRRU
UHFUHDWLRQ�

/HVV�WKDQ�����RI�WKH�DUHD�ZLWKLQ�WKH�FRUULGRU�LV�HVWLPDWHG�WR
LQFOXGH�FRQVHUYDWLRQ�DUHDV���([LVWLQJ�1DWLRQDO�5RDG����FURVVHV
FRQVHUYDWLRQ�DUHDV�LQ�VHYHUDO�SODFHV«��&URVVLQJ�WKH�bWUD
YDOOH\�LQYROYHV�D�FRQIOLFW�ZLWK�DUHDV�RI�FXOWXUDO�YDOXH«�HWF�

/DUJH�XQVSRLOW�DUHDV 6RPH�WZR�WKLUGV�RI�WKH�FRUULGRU�FRQVLVWV�RI�VXFK�DUHDV��WKH
DQDO\VLV�PDNHV�VXJJHVWLRQV�RQ�DOLJQPHQWV�ZKLFK�ZRXOG�DYRLG
FURVVLQJ�WKHVH�DUHDV��

&KDQJHV�LQ�URDG�WUDIILF�
$OWHUQDWLYH�09�=HUR
FRPSDUHG�ZLWK�=HUR�=HUR
�UHIHUHQFH�

7KHUH�LV�DQ�LQVLJQLILFDQW�LQFUHDVH�LQ�WKH�QXPEHU�RI�YHKLFOH
WULSV���7KH�LQFUHDVH�LV�OHVV�WKDQ�RQH�SHU�FHQW���7KH�PDMRU�HIIHFWV
RQ�WKH�URDGVLGH�FRQVLVW�RI�UH�GLVWULEXWLRQV�LQ�WKH�WUDIILF
QHWZRUN���7UDQVSRUW�PLOHDJH�GHFUHDVHV�E\�������RQ�WKH�(��«
7KH�ODUJHVW�LQFUHDVH�LQ�WUDIILF�RQ�1DWLRQDO�URDG����RFFXUV�ZHVW
RI�«��(WF�



0DS��KHDGLQJ� ([DPSOH�RI�FRQFOXVLRQV�DQG�UHVXOWV�SUHVHQWHG

6RXUFH��EDVHG�RQ�615$�����

$QDO\VLV�DQG�SUHVHQWDWLRQ�

• 4XHVWLRQV���7KH�PDLQ�ERG\�RI�DQDO\VLV�LV�VWUXFWXUHG�XVLQJ�TXHVWLRQV��VHH
)LJXUH�����DQG�7DEOH�������7KLV�DSSURDFK�ZDV�IDYRXUHG�DV�LW�ZDV�GHHPHG
PRUH�DSSURSULDWH�WR�IDFLOLWDWH�GLVFXVVLRQ�DQG�FRQVXOWDWLRQ���4XHVWLRQV
ZHUH�IRUPXODWHG�VR�WKDW�D�VLPSOH�\HV�QR�DQVZHU�FRXOG�EH�JLYHQ�

• ,QGLFDWRUV�ZHUH�DOVR�XVHG���+RZHYHU��GHVSLWH�WKH�JHQHUDO�VXSSRUW�IRU
LQFUHDVLQJ�XVH�RI�LQGLFDWRUV�LQ�PDQ\�DVSHFWV�RI�SODQQLQJ�DQG�GHFLVLRQ�
PDNLQJ��WKH�WHDP�IHOW�WKDW�WKH�XVH�RI�TXHVWLRQV�LV�D�PRUH�DSSURDFKDEOH
PHWKRG�RI�DVVHVVPHQW�DQG�SUHVHQWDWLRQ�



)LJXUH���� 7KH�6ZHGLVK�DSSURDFK�EDVHG�RQ�4XHVWLRQV

6RXUFH��615$�������ZLWK�PLQRU�DGDSWDWLRQV�

67$7(0(17�2)
(19,5210(17$/�*2$/6

:KLFK�HQYLURQPHQWDO�JRDOV�FDQ�EH
VSHFLILHG�IRU�WKH�FRUULGRU"

0RVW�LPSRUWDQW�HQYLURQPHQWDO
LPSDFWV�RI�QHZ�LQIUDVWUXFWXUH�LQ�WKH

FRUULGRU"�:KHUH"

'(9(/230(17�)2&86�$1$/<6,6

$UH�WKH�GHYHORSPHQW�DOWHUQDWLYHV�FRPSDWLEOH
ZLWK�WKH�HQYLURQPHQWDO�JRDOV"

:KDW�VSHFLDO�PHDVXUHV�DUH�QHHGHG�IRU
HQYLURQPHQWDO�DGDSWDWLRQ"�:KHUH"

:KLFK�HQYLURQPHQWDO�FRQIOLFWV�VWLOO�UHPDLQ"
:KHUH"

5(1(:('�'(9(/230(17�)2&86
$1$/<6,6

:LOO�WKH�GHYHORSPHQW�DOWHUQDWLYHV�EH
FRPSDWLEOH�ZLWK�WKH�HQYLURQPHQWDO�JRDOV
RQFH�VSHFLDO�HQYLURQPHQWDO�PHDVXUHV�KDYH

EHHQ�WDNHQ"

&21&/86,216

• 1DWLRQDO
(QYLURQPHQWDO�*RDOV

• DQG�5HJLRQDO
(QYLURQPHQWDO�*RDOV

• ([LVWLQJ�SURMHFW�(,$V
• ,QIR��2Q�SURWHFWHG

DUHDV�HWF�
• 2WKHU�LQIRUPDWLRQ

DQG�H[SHULHQFH



7DEOH���� 6ZHGHQ���H[DPSOH�RI�DQDO\VLV�EDVHG�RQ�TXHVWLRQV

,VVXHV ([DPSOH�RI�4XHVWLRQV�WR�DVVHVV�LPSDFWV
�IRU�HDFK�DOWHUQDWLYH�DQ�DQVZHU�LV�JLYHQ��\HV�QR�QRW�DSSOLFDEOH�

5HJLRQDO�VRFLR�HFRQRPLF
FRQVHTXHQFHV

• *UHDWHU�SRVVLELOLWLHV�WR�FRPPXWH�IURP�UXUDO�DUHDV"
• :LOO�WKH�UHODWLYH�GHSHQGHQFH�RQ�FDUV�LQFUHDVH�IRU�WKRVH�OLYLQJ

LQ�WKH�UHJLRQ"
• ,V�SXEOLF�WUDQVSRUW�IDYRXUHG�LQ�UHODWLRQ�WR�FDU�WUDIILF"

&RQVHUYDWLRQ�RI�QDWXUDO
UHVRXUFHV

• :LOO�WKH�LQIUDVWUXFWXUH�FODLP�KLJK�TXDOLW\�LQIUDVWUXFWXUH�ODQG"
• ,QFUHDVHG�GHSHQGHQFH�RQ�IRVVLO�IXHOV"

2XWGRRU�DFWLYLWLHV • ,QFUHDVHG�DFFHVVLELOLW\�WR�UHFUHDWLRQDO�DUHDV"
• *UHDWHU�TXDOLW\�LQ�ORFDO�UHFUHDWLRQDO�DUHDV"

6RXUFH��615$�����

³7KH�WUDIILF�DQDO\VLV��FDOFXODWLRQ�RI�HPLVVLRQV�DQG�HQHUJ\�FRQVXPSWLRQ��DV�ZHOO
DV�WKH�FRVW�EHQHILW�DQDO\VLV�KDYH�WDNHQ�URXJKO\�WKH�VDPH�DPRXQW�RI�WLPH�WR�FDUU\

RXW�DV�WKH�RYHUDOO�HQYLURQPHQWDO�LPSDFW�DVVHVVPHQW´�615$�����

7KH�´&RQIOLFW�$QDO\VLVµ
7KLV�DQDO\VLV�LQWHQGV�WR�JLYH��IRU�HDFK�DOWHUQDWLYH��D�JHQHUDO�LQGLFDWLRQ�RI�WKH
GHJUHH�RI�ULVN�RI�FRQIOLFW�ZLWK�NH\�HQYLURQPHQWDO�DQG�QDWXUDO�UHVRXUFHV
REMHFWLYHV��HJ��(QFURDFKPHQW�DQG�FKDQJHV�LQ�ELRWRSHV��

7KH�´'HYHORSPHQW�)RFXV�$QDO\VLVµ
7KLV�DQDO\VLV�LV�LQWHQGHG�WR�LQGLFDWH�WKH�H[WHQW�WR�ZKLFK�WKH�YDULRXV
DOWHUQDWLYHV�VWXGLHG�OHDG�WRZDUGV�WKH�DWWDLQPHQW�RI�SUH�GHWHUPLQHG
HQYLURQPHQWDO�REMHFWLYHV��,W�UHTXLUHV�D�VLPSOH�PDWUL[��SUHVHQWLQJ�WKH
REMHFWLYHV�DV�TXHVWLRQV��ZLOO�WKH�DOWHUQDWLYH

• EH�GHVLJQHG�LQ�KDUPRQ\�ZLWK�WKH�QDWXUDO�DQG�FXOWXUDO�ODQGVFDSH�RI�WKH
UHJLRQ�DQG�VWUHQJWKHQ�LWV�FXOWXUDO�DQG�KLVWRULF�YDOXH"

• FRQWULEXWH�WR�UHGXFH�WKH�ORFDO�DQG�UHJLRQDO�LPSDFW�RI�SROOXWLRQ�RQ�ODNHV�
ZDWHUFRXUVHV�DQG�ZHWODQGV"

• HWF«

$QVZHUV�DUH�JLYHQ�LQ�WKH�IRUP�RI�´�����´�IRU�H[WUHPHO\�QHJDWLYH�FRQWULEXWLRQV
DOO�WKH�ZD\�WR�´�����µ�IRU�YHU\�ODUJH�SRVLWLYH�FRQWULEXWLRQ���,Q�WKLV�FDVH�VWXG\�
WKH�DQDO\VLV�ZDV�EDVHG�PDLQO\�RQ�JHQHUDO�DVVHVVPHQWV�EDVHG�RQ�H[LVWLQJ
VXUYH\�PDWHULDOV�DQG�WKH�WHDP·V�H[SHULHQFH��0RUH�GHWDLOHG�UHVHDUFK�ZRXOG�EH
FDUULHG�RXW�LQ�D�IXOO�6($�



0LWLJDWLRQ�PHDVXUHV
7KH�UHVXOWV�RI�WKH�WZR�DQDO\VHV�DERYH�OHDG�WR�WKH�LGHQWLILFDWLRQ�DQG�SURSRVDO
RI�PHDVXUHV�DLPHG�WR�DGDSW�WKH�SURSRVHG�LQIUDVWUXFWXUH�DOWHUQDWLYHV�LQ�RUGHU
WR�UHGXFH�WKHLU�HQYLURQPHQWDO�LPSDFW���7KH�SURSRVHG�PHDVXUHV�IRFXV�RQ
VSDWLDO�LVVXHV��HJ��8VH�RI�H[LVWLQJ�DOLJQPHQW��IDXQD�SDVVDJHV��DFWLYH�ZLOGOLIH
FRQWURO����7KH\�DUH�SUHVHQWHG�LQ�D�VLPSOH�PDWUL[��DQG�DUH�DOVR�VXPPDULVHG�LQ
UHODWLRQ�WR�WKHLU�JHRJUDSKLFDO�ORFDWLRQ�ZLWK�WKH�DLG�RI�D�*,6�PDS�

7KH�´'HYHORSPHQW�)RFXV�$QDO\VLV�SURMHFWHG�LQWR�WKH�IXWXUHµ
$�VHFRQG�DQDO\VLV�RI�WKH�DOWHUQDWLYHV·�FRQWULEXWLRQ�WR�HQYLURQPHQWDO�REMHFWLYHV
LV�UXQ��WDNLQJ�LQWR�DFFRXQW�WKH�SURSRVHG�PLWLJDWLRQ�PHDVXUHV�DQG�SURMHFWLQJ
WKH�LPSOLFDWLRQV�RI�WKH�GLIIHUHQW�GHYHORSPHQWV�LQWR�WKH�IXWXUH��������

7UDIILF�PRGHOV���XVH�DQG�OLPLWDWLRQV

$QRWKHU�LPSRUWDQW�DVSHFW�RI�WKLV�VWXG\�FRPSDUHG�WR�WKH�RWKHUV�LV�LWV
SRVLWLRQLQJ�LQ�UHODWLRQ�WR�WUDIILF�PRGHOV���7KH�SLORW�VWXG\�FRQILUPHG�WKH�LGHD
WKDW�LQ�WKH�WUDQVSRUW�ZRUOG�RI�GHFLVLRQ�PDNHUV�DQG�H[SHUWV��WKHUH�FDQ�EH�QR
DVVHVVPHQW�ZLWKRXW�UHIHUHQFH�WR�WUDIILF�PRGHOV���'HPDQG�IRUHFDVWV�ZHUH�PDGH
IRU�UHJLRQDO�DQG�ORQJ�GLVWDQFH�WULSV�DQG�SURYLGHG�EDVLF�LQIRUPDWLRQ�WR
FDOFXODWH�

• WUDIILF�FKDQJHV�
• WKH�H[WHQW�RI�QHZO\�JHQHUDWHG�WUDIILF�LQ�WKH�YDULRXV�DOWHUQDWLYHV��FI��DOVR

7DEOH������
• H[KDXVW�HPLVVLRQV�
• HQHUJ\�FRQVXPSWLRQ�

+RZHYHU��WKH�WHDP�DUJXHG�WKDW�PRGHOV�DUH�EDVHG�RQ�SDVW�KLVWRU\�RI�WUDQVSRUW
V\VWHPV�DQG�UHODWHG�WUDIILF�IORZV���7KH�FKDQJHV�WULJJHUHG�E\�WKH�SURSRVHG
GHYHORSPHQW�FDQQRW�EH�HDVLO\�IRUHFDVWHG�WKURXJK�WKHVH�PRGHOV���0RUH
UHVHDUFK�LV�QHHGHG�WR�DGGUHVV�GHPDQG�DQG�SRWHQWLDO�GHPDQG�VLQFH�WKH�VXFFHVV
RI�QHZ�LQIUDVWUXFWXUH�RU�RI�VXEVWDQWLDO�XSJUDGLQJV�ZLOO�GHSHQG�RQ�QHZ
GHPDQG��HJ��&RPPXWLQJ�SDWWHUQV��

,W�LV�YHU\�LPSRUWDQW�WR�QRWH�WKDW�DFFRUGLQJ�WR�WKH�FRPPLVVLRQLQJ�ERG\�DQG�WR
WKH�FRQVXOWDQWV��WKH�TXDOLW\�RI�WKH�UHVXOWV�IURP�WKH�DSSOLFDWLRQ�RI�WKH�SURSRVHG
PHWKRGRORJ\�XVLQJ�H[LVWLQJ�GDWD��ZDV�IXOO\�DGHTXDWH�

³$�VWXG\�DW�FRUULGRU�OHYHO�JLYHV�JUHDWHU�IUHHGRP�WR�WDNH�XS�WKH�WUDIILF�IXQFWLRQ
ZKLFK�WKH�FRUULGRU�DQG�UHVSHFWLYH�WUDIILF�W\SHV�DUH�WR�PHHW�LQ�RUGHU�WR�REWDLQ�EDVLF
LQSXW�IRU�GLVFXVVLQJ�WKH�UROH�WKDW�WKH�FRQQHFWLRQV�FRXOG�SOD\�IRU�ORQJ�GLVWDQFH�DQG
UHJLRQDO�ORFDO�WULSV�DQG�IUHLJKW´�615$�����

([KDXVW�HPLVVLRQV���VROYLQJ�SUREOHPV

• 6ZHGHQ���FDOFXODWLRQ�RI�LQWHUVHFWLRQ�HIIHFWV��GXH�WR�WKH�LPSRVVLELOLW\�RI
DFTXLULQJ�GDWD�RQ�YHKLFOH�PRYHPHQWV�DW�LQWHUVHFWLRQ�SRLQWV�ZLWKLQ�WKH
IUDPHZRUN�RI�WKLV�SURMHFW��D�JHQHUDO�PDUN�XS�RI�����ZDV�PDGH�IRU�H[KDXVW
HPLVVLRQV�DW�LQWHUVHFWLRQV�

 



• 6ZHGHQ���XVH�RI�:LOOLQJQHVV�WR�SD\��WKH�HYDOXDWLRQ�RI�H[KDXVW�HPLVVLRQV
ZDV�EDVHG�RQ�:73�IRU�UHGXFHG�HPLVVLRQV�GDPDJH���'LIIHUHQW�H[KDXVW
IXPH�FRPSRQHQWV�ZHUH�ZHLJKHG�DJDLQVW�HDFK�RWKHU�XVLQJ�ULVN�IDFWRUV�

���� /,1.$*(�72�27+(5�$66(660(176

������ ,QWURGXFWLRQ

7KH�DVVHVVPHQW�RI�WKH�OLNHO\�HQYLURQPHQWDO�HIIHFWV�RI�D�FRUULGRU·V�WUDQVSRUW
SODQ�SURYLGHV�GHFLVLRQ�PDNHUV�ZLWK�MXVW�RQH�RI�WKH�HOHPHQWV�QHHGHG�WR�WDNH�D
ILQDO�GHFLVLRQ��)XQGDPHQWDO�LQIRUPDWLRQ�LV�DOVR�REWDLQHG�IURP�WHFKQLFDO
IHDVLELOLW\�VWXGLHV�DQG�FRVW�EHQHILW�DQDO\VHV��&%$����,Q�GHYHORSLQJ�6($
PHWKRGRORJLHV��H[SHUWV�KDYH�EHHQ�GHEDWLQJ�WR�ZKDW�H[WHQW�WKHVH�VKRXOG�EH
OLQNHG�RU�LQWHJUDWHG�ZLWK�WKHVH�RWKHU�DQDO\VHV��RU�LQFRUSRUDWH�HOHPHQWV�RI
WKHP�

(DFK�FRUULGRU�VWXG\�KDV�LQFOXGHG�VRPH�FRQVLGHUDWLRQ�RI�WHFKQLFDO�DQG�VRFLR�
HFRQRPLF�LPSOLFDWLRQV�LQ�WKH�6($��+RZHYHU��WKH�PHWKRGRORJLFDO�DSSURDFK
DQG�VFRSH�RI�VXFK�LQFOXVLRQV�YDULHV�VLJQLILFDQWO\��,Q�WKH�)UHQFK�FDVH��WKH�VRFLR�
HFRQRPLF�DQG�WUDIILF�VWXGLHV�IRU�WKH�FRUULGRU�KDG�DOUHDG\�EHHQ�FRPSOHWHG�E\
WKH�WLPH�DQ�6($�ZDV�SODQQHG���,Q�JHQHUDO��LW�LV�H[SHFWHG�WKDW�WKH�OLQN�EHWZHHQ
6($�DQG�&%$�LV�VHFXUHG�WKURXJK�WKH�FR�RUGLQDWLRQ�RI�VHSDUDWH�WHDPV�DQG�WKH
VKDULQJ�RI�GDWD���$W�WKH�RWKHU�HQG�RI�WKH�VSHFWUXP�LV�WKH�8.�H[DPSOH��ZKLFK
KDV�FRPELQHG�HOHPHQWV�RI�HFRQRPLF��WUDQVSRUW�IHDVLELOLW\�DQG�HQYLURQPHQWDO
DVVHVVPHQW�LQ�D�VLQJOH�SURFHGXUH��,WDO\�DOVR�GLVFXVVHG�FRVWV�LQ�DQ�LQQRYDWLYH
ZD\��WKLV�LV�GLVFXVVHG�LQ�JUHDWHU�GHWDLO�ODWHU�LQ�WKLV�FKDSWHU�

7KH�QH[W�VHFWLRQV�GLVFXVV�VRPH�RI�WKHVH�H[DPSOHV�LQ�GHWDLO�

������ 7KH�8QLWHG�.LQJGRP�VWXG\

$V�ZH�KDYH�VHHQ�LQ�6HFWLRQ����WKH�8.�VWXG\�KDV�FDUULHG�RXW�D�YHU\
FRPSUHKHQVLYH�FRUULGRU�DQDO\VLV��ZKLFK�KDG�D�VWURQJ�ODQG�XVH�DQG�HFRQRPLF
FRPSRQHQW���7KH�DVVHVVPHQW�IUDPHZRUN�LQFOXGHG�DQ�6($�FRXSOHG�E\�D�IXOO\�
VSHFLILHG�FRQYHQWLRQDO�WUDQVSRUW�&%$�

7KH�ILQDO�DVVHVVPHQW�KDV�VRXJKW�WR�´WUDGH�RII�WKH�&%$�UHVXOWV�DJDLQVW�WKH
HQYLURQPHQWDO�LPSDFWV���7KLV�EDODQFLQJ�SURFHVV�KDV�EHHQ�EDVHG�RQ�GRFXPHQWHG
MXGJHPHQWV�PDGH�RQ�WKH�EDVLV�RI�VXFFHVVLYHO\�VXPPDULVHG�DQG�GLVWLOOHG�LQIRUPDWLRQ�
:H�KDYH�SUHIHUUHG�WR�DYRLG�WKH�XVH�RI�DQ\�TXDQWLILHG�ZHLJKWLQJ�DQG�VFRULQJ�V\VWHPV
ZKLFK�LPSO\�XQVXSSRUWHG�PRQHWDU\�YDOXDWLRQV�EHWZHHQ�LPSDFWVµ��09$�����

,W�LV�ZRUWK�QRWLQJ�WKDW�WKH�8.�VWXG\�GLG�QRW�YDOXH�LPSDFWV�LQ�PRQHWDU\�WHUPV�
:KLOH�PRQHWDU\�YDOXDWLRQ�WHFKQLTXHV�DUH�ZHOO�GHYHORSHG�LQ�UHODWLRQ�WR�FHUWDLQ
HQYLURQPHQWDO�WRSLFV��LQ�WKH�FDVH�RI�PDQ\�HQYLURQPHQWDO�WRSLFV��WKH\�DUH�QRW
VXIILFLHQWO\�ZHOO�GHYHORSHG�WR�XQGHUWDNH�VXFK�DQ�DSSURDFK���7KXV��LW�ZDV�IHOW
WKDW�VLQFH�PRQHWLVDWLRQ�FRXOG�QRW�EH�DSSOLHG�RQ�D�FRQVLVWHQW�EDVLV�DFURVV�DOO
HQYLURQPHQWDO�WRSLFV�ZLWKLQ�WKH�VWXG\��D�FRQVLVWHQW�QRQ�PRQHWLVHG�DSSURDFK
ZDV�WKH�EHVW�ZD\�IRUZDUG�LQ�UHVSHFW�RI�HQYLURQPHQWDO�LPSDFWV���,Q�DGGLWLRQ�
HPHUJLQJ�*RYHUQPHQW�PHWKRGRORJ\�IRU�XQGHUWDNLQJ�6($�GLG�QRW�LQYROYH�D



UHTXLUHPHQW�IRU�PRQHWLVDWLRQ�RI�HQYLURQPHQWDO�LPSDFWV�DQG�WKLV�KDG�D
EHDULQJ�RQ�WKH�VWXG\���7KLV�LV�D�GLIIHUHQW�DSSURDFK�FRPSDUHG�WR�WKH�6ZHGLVK
FDVH��VHH�EHORZ��



7DEOH���� 8QLWHG�.LQJGRP��&%$�LVVXHV

2YHUDOO�2EMHFWLYH $QDO\VLV�$SSURDFK
,PSURYHPHQW�RI�6DIHW\ )RU�HDFK�PRGH��DQ�HVWLPDWH�RI�FKDQJHV�LQ�QXPEHUV�RI�DFFLGHQWV

LV�PDGH��7KHVH�DUH�FRVWHG�DQG�LQFOXGHG�LQ�WKH�&%$��7KHLU
VHSDUDWH�SUHVHQWDWLRQ�LV�LPSRUWDQW�WR�VKRZ�WKH�H[WHQW�WR�ZKLFK
WKH�GLIIHUHQW�RSWLRQV�ZRXOG�PHHW�WKH�VDIHW\�REMHFWLYH�

,PSURYHPHQW�RI�$FFHVVLELOLW\ $�EURDG�DVVHVVPHQW�RI�FKDQJHV�WR�DFFHVVLELOLW\�LV�PDGH�E\
PHDVXULQJ�WKH�EHQHILWV�RU�GLV�EHQHILWV�DULVLQJ�IURP�WKH�RSWLRQV�
1R�VHSDUDWH�DVVHVVPHQW�KDV�EHHQ�PDGH�RI�WKH�GHJUHH�RI
DFKLHYHPHQW�RI�WKH�REMHFWLYH��LQVWHDG��LWV�DFKLHYHPHQW�LV�WDNHQ�WR
DPRXQW�WR�WKH�VDPH�DV�WKH�DFKLHYHPHQW�RI�WKH�HFRQRPLF
REMHFWLYH�

,PSURYHPHQW�RI�(FRQRPLF
(IILFLHQF\

$Q�HVWLPDWH�RI�WRWDO�HFRQRPLF�EHQHILWV���7KH�PHDVXUH�XVHG�LV�WKH
(FRQRPLF�)RUHFDVW�<HDU�5DWH�RI�5HWXUQ��D�UDWLR�RI������EHQHILWV
DQG�FRVWV�WR�WKH�FDSLWDO�FRVW�RI�WKH�RSWLRQ��)XUWKHUPRUH��WKH�ODQG�
XVH�PRGHO�VKRZV�FKDQJHV�LQ�MREV�E\�]RQH��GLVSOD\HG�XVLQJ�*,6��
$V�ZLWK�WKH�HQYLURQPHQWDO�DQDO\VHV��WKH�DLP�LV�WR�GLVWLO�WKH
LPSRUWDQW�PHVVDJHV�DERXW�WKH�RSWLRQV���7KH�GHJUHH�RI
DFKLHYHPHQW�RI�WKH�REMHFWLYH�LV�ILQDOO\�D�PDWWHU�RI�MXGJHPHQW�

(QVXULQJ�(TXLW\�DQG�6RFLDO
,QFOXVLRQ

7KH�LPSDFWV�RQ�WUDYHOOHUV��RSHUDWRUV�DQG�JRYHUQPHQW�LV
FRQVLGHUHG���2Q�WKH�EDVLV�RI�WKH�SUHYLRXV�DQDO\VHV��DQG�DQ
DQDO\VLV�RI�WKHVH�JURXSV��D�MXGJHPHQW�LV�PDGH�DERXW�WKH�IDLUQHVV
RI�HDFK�RSWLRQ���7KH�ODQG�XVH�PRGHO�JLYHV�VRPH�LQGLFDWLRQ�RI
VRFLDO�LQFOXVLRQ�H[FOXVLRQ��HJ�VKRZLQJ�LQFUHDVHG�SRODULVDWLRQ
LQWR�DWWUDFWLYH��KLJK�LQFRPH�DUHDV�HWF�

(QVXULQJ�$IIRUGDELOLW\�DQG
)LQDQFLDO�6XLWDELOLW\

$�ILQDQFLDO�DSSUDLVDO�HQDEOHV�D�MXGJHPHQW�RQ�WKH�DIIRUGDELOLW\
DQG�ILQDQFLDO�VXVWDLQDELOLW\�RI�HDFK�RSWLRQ�

(QVXULQJ�3UDFWLFDOLW\�DQG
&DSDELOLW\�IRU
,PSOHPHQWDWLRQ�ZLWKLQ�WKH
5HTXLUHG�7LPHVFDOH

$�MXGJHPHQW�DV�WR�ZKHWKHU�RSWLRQV�FDQ�EH�LPSOHPHQWHG�ZLWKLQ
WKH�WLPHVFDOHV�RYHU�ZKLFK�WKH\�ZRXOG�EH�UHTXLUHG���&RQVXOWDWLRQ
SOD\V�D�NH\�UROH�KHUH���$�VWUDWHJ\�PD\�EH�FDSDEOH�RI
LPSOHPHQWDWLRQ�LQ�WHFKQLFDO�WHUPV��EXW�LW�LV�SUDFWLFDO�RQO\�,)�LW
ZLOO�EH�DFFHSWDEOH�WR�WKH�SXEOLF�DW�ODUJH�

(QVXULQJ�2YHUDOO
6XVWDLQDELOLW\

$�MXGJHPHQW��EDVHG�RQ�D�GHILQLWLRQ�RI�VXVWDLQDELOLW\�DQG�RQ�WKH
DVVHVVPHQWV�DJDLQVW�HDFK�RI�WKH�REMHFWLYHV�VHW�RXW�DW�WKH
EHJLQQLQJ�RI�WKH�VWXG\�

(QVXULQJ�9DOXH�IRU�0RQH\ $�MXGJHPHQW�IRU�WKLV�LPSDFW�LV�EDVHG�RQ�WKH�(FRQRPLF�)RUHFDVW
<HDU�5DWH�RI�5HWXUQ�RI�WKH�RSWLRQV�

6RXUFH��DGDSWHG�IURP�09$�����

������ 7KH�6ZHGLVK�VWXG\���&RVW�%HQHILW�$QDO\VLV

7KH�615$�FKRVH�WR�LQFOXGH�D�&%$�DV�SDUW�RI�WKH�RYHUDOO�6($���,W�ZDV
SDUWLFXODUO\�LQWHUHVWHG�WR�FDOFXODWH�WKH�YDOXH�RI��WLPH�VDYLQJV��VDIHW\�FKDQJHG
QXPEHUV�RI�DQWLFLSDWHG�URDG�DFFLGHQWV��YHKLFOH�HPLVVLRQV��HQHUJ\
FRQVXPSWLRQ���7KH�VWXG\�VWUHVVHV�WKH�IDFW�WKDW�WKH�FRVWV�DQG�EHQHILWV�UHVXOWLQJ
IURP�DQ�LQYHVWPHQW�ZLOO�UHODWH�WR�GLIIHUHQW�SDUWV�RI�VRFLHW\�



• GLUHFW�FRVWV���UHODWH�WR�WUDIILF�DXWKRULWLHV��URDG�PDQDJHUV��WUDQVSRUW
FRPSDQLHV�

• URDG�VDIHW\�DQG�DFFHVVLELOLW\�FRVWV�DQG�EHQHILWV���UHODWH�WR�URDG�XVHUV�
• HQYLURQPHQWDO�LPSDFW�FRVWV�DQG�EHQHILWV���UHODWH�SULPDULO\�WR�WKRVH�OLYLQJ�LQ

WKH�LPPHGLDWH�YLFLQLW\�
• UHJLRQDO�GLVWULEXWLRQ�HIIHFWV���UHODWH�WR�WKH�SRSXODWLRQ�OLYLQJ�LQ�WKH�HQWLUH

UHJLRQ�

7ZR�VLPSOH�VXPPDU\�WDEOHV�VKRZ�WKH�&RVWV�DQG�%HQHILWV�IRU�HDFK�RI�WKH�VHYHQ
DOWHUQDWLYHV��SURYLGLQJ�DGGLWLRQDO�LQIRUPDWLRQ�WR�GHFLVLRQ�PDNHUV�RQ�

• &RVWV�
• 5RDG�LQYHVWPHQW���FRQVWUXFWLRQ�FRVW
• 7UDFN�LQYHVWPHQW���FRQVWUXFWLRQ�FRVW
• &DSLWDO�FRVW
• 2SHUDWLQJ�FRVWV��UDLO�VHUYLFHV

• %HQHILWV�
• 5DLO�VHUYLFHV�LQFRPH
• 7UDQVSRUW�FRVWV��JRRGV�VHUYLFHV
• 7UDYHO�WLPH�JDLQV��URDG�WUDIILF
• 7UDYHO�WLPH�JDLQV��UDLO�VHUYLFHV
• 5RDG�VDIHW\
• ([KDXVW�HPLVVLRQV�

7KH�7HDP�IRXQG�WKDW�WKLV�LQIRUPDWLRQ�ZDV�FRQVLGHUHG�SDUWLFXODUO\�LQWHUHVWLQJ
E\�GHFLVLRQ�PDNHUV��VLQFH�LW�FRPSDUHG�URDG�DQG�UDLO�DOWHUQDWLYHV�LQ�WKH�VDPH
DQDO\VLV���,QGHHG��LW�ZDV�VSHFLILFDOO\�UHTXHVWHG�SUHFLVHO\�WR�VHH�KRZ�WKLV�FRXOG
EH�GRQH��DQG�WKH�UHVXOW�ZDV�YHU\�PXFK�ZHOFRPHG���7KH�DQDO\VLV�ZRXOG�WKHQ
KDYH�WR�EH�EDODQFHG�ZLWK�WKH�UHVXOWV�RI�WKH�SUHYLRXV�DQDO\VHV�SDUW�RI�WKH�6($�

7KH�IROORZLQJ�UHFRPPHQGDWLRQV�ZHUH�PDGH�E\�WKH�6ZHGLVK�7HDP�

• DFFHVVLELOLW\��WUDIILF�VDIHW\�DQG�UHJLRQDO�GHYHORSPHQW�LVVXHV�VKRXOG�EH
GLVFXVVHG�LQ�PRUH�TXDOLWDWLYH�WHUPV�WKDQ�LV�SRVVLEOH�LQ�WKH�FRQWH[W�RI�D
VWDQGDUG�&%$���LW�LV�YHU\�LPSRUWDQW�WKDW�VXFK�LVVXHV�DUH�H[SUHVVHG�LQ�HDVLO\
XQGHUVWDQGDEOH�WHUPV�DQG�WKDW�WKH\�DUH�SUHVHQWHG�LQ�D�ZD\�ZKLFK�VXSSRUWV
GLVFXVVLRQ�

• ZKHUHYHU�SRVVLEOH��VRFLR�HFRQRPLF�LVVXHV�VKRXOG�EH�GLVFXVVHG�DQG
FRPSDUHG�WR�UHODWHG�REMHFWLYHV��LQ�WKH�VDPH�ZD\�DV�LV�VXJJHVWHG�IRU
HQYLURQPHQWDO�LVVXHV��

������ 7KH�,WDOLDQ�FDVH�VWXG\���IRFXV�RQ�FRVWV

7KH�,WDOLDQ�PHWKRGRORJ\�WRRN�D�YHU\�GLIIHUHQW�DSSURDFK�WR�WKH�RYHUDOO�VWDJH�RI
DVVHVVLQJ�HQYLURQPHQWDO�HIIHFWV��)URP�WKH�EHJLQQLQJ�LW�GLVWLQJXLVKHG�EHWZHHQ
OHYHO�RI�LPSDFWV�DQG�ULVN�RI�LPSDFWV��DUJXLQJ�WKDW�(,$�HYDOXDWLRQV�DLPHG�DW
HVWDEOLVKLQJ�WKH�DEVROXWH�YDOXH�RI�DQ�LPSDFW��DQG�6($V�IRFXV�RQ�WKH�OHYHO�RI
ULVN�RI�SRWHQWLDO�LPSDFWV��7KXV��WKH�WUDQVSRUW�LQIUDVWUXFWXUH�VROXWLRQ�IRU�WKH



FRUULGRU�LV�DVVHVVHG��QRW�LQ�WHUPV�RI�WKH�LPSDFWV�LW�ZLOO�SURGXFH��EXW�LQ�WHUPV�RI
WKH�ULVN�ZKLFK�LW�WULJJHUV�LQ�UHODWLRQ�WR�WKH�HQYLURQPHQWDO�VHQVLWLYLW\�RI�WKH
DUHD��DQG�RI�WKH�WKHRUHWLFDO�SRVVLELOLW\�RI�PLWLJDWLQJ�WKH�HIIHFWV�

+DYLQJ�FODULILHG�WKLV�VWDUWLQJ�SRLQW��WKH�7HDP�DLPHG�WR�GHILQH�D�PHWKRG�ZKLFK
ZRXOG�

• VWUHQJWKHQ�WKH�REMHFWLYLW\�RI�WKH�FRPSDULVRQ�EHWZHHQ�DOWHUQDWLYHV�
• FRPSDUH�DOWHUQDWLYHV·�HQYLURQPHQWDO�TXDOLW\��ILQDQFLDO�FRVW�DQG�OHYHO�RI

VHUYLFH�SURYLGHG��DQG
• LQFUHDVH�RYHUDOO�WUDQVSDUHQF\�LQ�GHFLVLRQ�PDNLQJ�



6XFK�SULRULWLHV�DUH�SDUWO\�WKH�UHVXOW�RI�DQ�DQDO\VLV�RI�H[LVWLQJ�PHWKRGV�DJDLQVW
IRXU�FULWHULD�FRQVLGHUHG�E\�WKH�7HDP�WR�EH�IXQGDPHQWDO�IRU�D�SURSHU
HQYLURQPHQWDO�DVVHVVPHQW��7KH�DQDO\VLV��VXPPDULVHG�LQ�7DEOH�������VKRZHG
WKDW�QRQH�RI�WKH�PHWKRGV�FRQVLGHUHG�FRXOG�JXDUDQWHH�PHHWLQJ�DOO�IRXU�FULWHULD�

7DEOH����� &RPSDULQJ�PHWKRGRORJLHV�IRU�WKH�DVVHVVPHQW�RI�SURJUDPPHV�DQG�SURMHFWV

6($�VKRXOG�PHHW�WKH�IROORZLQJ�FULWHULD�

7KH�GLIIHUHQW�PHWKRGV
DQDO\VHG�

%H�EDVHG�RQ
TXDQWLWDWLYH
GDWD

&RPSDUH�¶OLNH
ZLWK�OLNH·

*XDUDQWHH�WKH
REMHFWLYLW\�RI
WKH�HYDOXDWLRQV

&RPSDUH
HQYLURQPHQWDO
HIIHFWV�ZLWK
WKHLU�ILQDQFLDO
FRVW

0HWKRGV�EDVHG�RQ
HFRQRPLF�DQDO\VLV
�TXDQWLI\�WKH
HQYLURQPHQWDO�LPSDFW�LQ
WHUPV�RI�VXEVWLWXWLRQ�FRVW�

���� ��� � ���

0HWKRGV�RI�DVVHVVPHQW�RI
FDXVH�DQG�HIIHFW��GHVFULEH
WKH�FDXVHV�DQG�WKH
VLJQLILFDQFH�RI�LPSDFWV�

� ��� � �

0HWKRGV�PHDVXULQJ�WKH
ORVV�RI�RYHUDOO
HQYLURQPHQWDO�TXDOLW\
�H[SUHVVHG�DV�WKH�VXP�RI
LQGLYLGXDO�LPSDFWV�

��� ��� � �

0HWKRGV�EDVHG�RQ�YDOXH
MXGJHPHQWV��H[SUHVVHG
TXDOLWDWLYHO\�E\�VHFWRUDO
H[SHUWV�

��� ��� � ����

/HJHQG�
���� IXOO\�PHHWV�WKH�FULWHULD
��� RQO\�SDUWLDOO\�PHHWV�WKH�FULWHULD
� GRHV�QRW�PHHW�WKH�FULWHULD

6RXUFH��DGDSWHG�IURP�%HQHGHWWR�DQG�'H�%ODVLLV�²�7UDQVODWHG�E\�(50

7KHUHIRUH��WKH�6($�PHWKRGRORJ\�GHYHORSHG�IRU�WKH�,WDOLDQ�FRUULGRU�DGGUHVVHV
WKH�VKRUWFRPLQJV�RI�H[LVWLQJ�PHWKRGV�LQ�WHUPV�RI�WKH�IRXU�FULWHULD�SUHVHQWHG�LQ
7DEOH�������,Q�SDUWLFXODU��WKH�7HDP�IRFXVHG�RQ�WKH�QHHG�WR�JXDUDQWHH�REMHFWLYLW\
LQ�WKH�DQDO\VLV��LQ�UHVSRQVH�WR�VRPH�GLIILFXOWLHV�LQ�WKH�FXOWXUDO�DQG�SROLWLFDO
FRQWH[W�LQ�ZKLFK�6($�VKRXOG�RSHUDWH��7KH�SROLWLFDO�GLPHQVLRQ�RI�HYDOXDWLRQV�
LQYROYLQJ�PHGLDWLRQ�EHWZHHQ�GLIIHUHQW�LQWHUHVWV�DQG�VWDNHKROGHUV��LV
FRQVLGHUHG�D�PDLQ�VRXUFH�RI�VXEMHFWLYLW\���,W�LV�VHHQ�DV�SDUWLFXODUO\�UHOHYDQW�LQ
6($V�RI�SODQV�DQG�SURJUDPPHV��DQG�DOVR�LPSRUWDQW�DW�WKH�VFDOH�RI�SURMHFW
IHDVLELOLW\���ZKHQ�ORRNLQJ�DW�WKH�FRPSDWLELOLW\�ZLWK�WKH�XUEDQ�VWUXFWXUH�

7KH�XQGHUO\LQJ�DVVXPSWLRQ�LV�WKDW��DV�WKH�GHFLVLRQ�PDNLQJ�OHYHO�EHFRPHV�OHVV
VWUDWHJLF��WKH�GHJUHH�RI�VXEMHFWLYLW\�LQ�D�GHFLVLRQ·V�HYDOXDWLRQ�LV�DOVR�UHGXFHG�
7KXV��RQFH�WKH�SURMHFW�LV�ILQDOLVHG�DQG�UHDG\�IRU�LPSOHPHQWDWLRQ��WKH�OHYHO�RI
VXEMHFWLYLW\�LQ�WKH�HYDOXDWLRQ�LV�JUHDWO\�UHGXFHG���7KH�DVVHVVPHQW�ZLOO�IRFXV�RQ
WHFKQLFDO�RSWLRQV��KLJKO\�VSHFLILF�SUREOHPV�DQG�WKH�FRQGLWLRQV��ZKLFK�QHHG�WR
EH�UHVSHFWHG�IRU�WKH�SURMHFW�WR�IXQFWLRQ�HIIHFWLYHO\�



)LJXUH�����VXPPDULVHV�WKH�FRQFHSWV�EHKLQG�WKLV�DVVXPSWLRQ��,W�VKRZV�IRXU�NH\
VWDJHV�LQ�,WDO\·V�SODQQLQJ�FRQWH[W��SURJUDPPH�YHULILFDWLRQ��VHOHFWLRQ�RI�SURMHFW
DOWHUQDWLYHV��DQG�WKHLU�UHVSHFWLYH�DVVHVVPHQWV��ILQDO�SURMHFW�SODQQLQJ�DQG
SURMHFW�H[HFXWLRQ���DQG�UHODWHV�WKHVH�WR�6($�DQG�(,$�



7KH�VWXG\�KDV�FDUULHG�RXW�WZR�6($�VWDJHV�

�� 7KH�ILUVW�VWDJH���ORRNLQJ�DW�WKH�SROLF\�FRQWH[W�IRU�WKH�FRUULGRU�DW
QDWLRQDO�OHYHO�DQG�XVLQJ�TXDOLWDWLYH�PHWKRGV�WR�YHULI\�WKH�FRUULGRU
LQLWLDWLYH·V�FRKHUHQFH�ZLWK�JHQHUDO�VXVWDLQDELOLW\�JRDOV�DQG�LQ
UHODWLRQ�WR�WKH�RYHUDOO�GHPDQG�IRU�PRELOLW\��DQG

� 7KH�VHFRQG�VWDJH��ZKLFK�ZDV�FRQVLGHUHG�WR�EH�WKH�PRVW�LPSRUWDQW�E\
WKH�7HDP���IRFXVHG�PRVW�RI�LWV�HIIRUW�LQ�GHYHORSLQJ�D�QHZ�PHWKRG�IRU
WKH�´WHUULWRULDO�DQG�VSDWLDO�DQDO\VLVµ�SKDVH�RI�6($��7KLV�SKDVH�LV
FKDUDFWHULVHG�E\�D�KLJK�FRPSRQHQW�RI�´SROLF\�DQDO\VLVµ�DQG
WKHUHIRUH��DFFRUGLQJ�WR�WKH�7HDP·V�DVVXPSWLRQV��ZLWK�D�VWURQJ
VXEMHFWLYH�HOHPHQW�DQG�JUHDW�IUHHGRP�LQ�WKH�FKRLFH�RI�WHFKQLFDO
VROXWLRQV��UHIHUUHG�WR�DV�´HODVWLFLW\µ�LQ�WKH�)LJXUH���,W�LV�GLVFXVVHG
EHORZ�

)LJXUH���� 6($�DQG�(,$�LQ�UHODWLRQ�WR�WKH�SKDVHV�RI�D�WUDQVSRUW�SURMHFW
V�H[HFXWLRQ

/HJHQG�

6 6XEMHFWLYH�OHYHOV�LQ�WKH�HYDOXDWLRQ

( (ODVWLFLW\�LQ�WKH�FKRLFH�RI�WHFKQLFDO�VROXWLRQV�RSWLRQV

6RXUFH��DGDSWHG�IURP�%HQHGHWWR�DQG�'H�%ODVLLV�

2QH�RI�WKH�H[SOLFLW�DLPV�RI�WKH�7HDP�ZDV�WR�UHGXFH�WKH�FRPPRQ�WHQGHQF\�LQ
WKH�WUDQVSRUW�VHFWRU�ZKHUHE\�HQYLURQPHQWDO�REMHFWLYHV�DUH�´PHWµ�WKURXJK
PLWLJDWLRQ�FRPSHQVDWLRQ�PHDVXUHV��,QVWHDG��WKLV�DSSURDFK�IRUFHV�SODQQHUV�WR
IRFXV�RQ�LGHQWLI\LQJ�WKH�VROXWLRQ�ZLWK�WKH�PLQLPXP�HQYLURQPHQWDO�LPSDFW
�DQG�WKXV��WKH�PLQLPXP�QHHG�IRU�PLWLJDWLRQ��

7KH�PHWKRG�SURSRVHG�IRU�WKH�VHFRQG�6($�VWDJH�FHQWUHV�URXQG�WKH�FRUUHODWLRQ
EHWZHHQ�WKH�REMHFWLYHV�SXUVXHG�DQG�WKH�FRVW�RI�SXUVXLQJ�WKHP���,W�ORRNV�DW�

9HULI\LQJ�WKH

SURJUDPPH
6HOHFWLQJ�EHWZHHQ

SURMHFW�DOWHUQDWLYHV

)LQDO�SURMHFW

SODQQLQJ

3URMHFW�H[HFXWLRQ

Policy analysis area 7HUULWRULDO�VSDWLDO

DQDO\VLV�DUHD

Territorial restrictions and  limitations for project design

Project
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SEA

6
6 6( (
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$UHD�RI�3ROLF\�$QDO\VLV

$UHD�RI�7HFKQLFDO�$QDO\VLV



• WKH�W\SH�RI�LQIUDVWUXFWXUH�DQG�VSHHG�
• WKH�URXWHV�
• WKH�FRQQHFWLRQV�ZLWK�WKH�H[LVWLQJ�QHWZRUN�V\VWHP�



7KH�XQGHUO\LQJ�K\SRWKHVLV�LQ�WKH�,WDOLDQ�PHWKRG�LV�WKH�QHHG�WR�GHILQH�DQG
PHHW�D�´]HUR�LPSDFW�OHYHOµ��7KXV��HDFK�DOWHUQDWLYH�VKRXOG�EH�FRQFHLYHG�DQG��LI
QHFHVVDU\�DOWHUHG�WKURXJK�PLWLJDWLRQ�DQG�FRPSHQVDWLRQ��LQ�RUGHU�WR�DFKLHYH
WKH�VDPH�WKHRUHWLFDO�FRQGLWLRQ�RI�WKH�PLQLPXP�FRQVXPSWLRQ�RI�H[LVWLQJ
QDWXUDO�UHVRXUFHV��L�H��WKH�´]HUR�LPSDFW�OHYHOµ��

7KH�UHSRUW�DUJXHG�WKDW��LQ�WKH�IXWXUH��LW�LV�OLNHO\�WKDW�LQFUHDVLQJ�SUHVVXUHV�RQ�QDWXUDO�UHVRXUFHV
ZLOO�UHTXLUH�WKH�DFKLHYHPHQW�RI�D�]HUR�OHYHO�LPSDFW�DQG�WKLV�PHWKRG�LV�GHVLJQHG�WR�KHOS�PHHW

WKLV�UHTXLUHPHQW�
,WDO\���%HQHGHWWR�DQG�'H�%ODVLLV������

+RZHYHU��IRU�WKH�SLORW�VWXG\��WKH�7HDP�FRQVLGHUHG�´]HUR�LPSDFWµ�WR�EH
XQUHDOLVWLF�LQ�WKH�SUHVHQW�SROLF\�DQG�FXOWXUDO�FRQWH[W��,W�WKHUHIRUH�DLPHG�IRU
´PLQLPXP�LPSDFWµ�LQ�UHODWLRQ�WR�ODQG�XVH�DQG�JHQHUDO�VSDWLDO�GLPHQVLRQV��DV
WKH�WKHRUHWLFDOO\�RSWLPXP�FKRLFH��7KH�PDLQ�VWHSV�LQ�WKH�SURFHVV�DUH
VXPPDULVHG�EHORZ�

• 'HILQH�WKH�DUHD�RI�DQDO\VLV�
WKH�ERXQGDULHV�RI�WKH�DUHD�OLNHO\�WR�EH�DIIHFWHG�E\�HQYLURQPHQWDO�LPSDFWV�LV
GHILQHG��DQG�DUHDV�RI�LPSRUWDQFH�IURP�D�FXOWXUDO�DQG�HQYLURQPHQWDO�SRLQW
RI�YLHZ�DUH�KLJKOLJKWHG�

• ,GHQWLI\�UDQJH�RI�LPSDFWV�
WKH�UDQJH�RI�LPSDFWV�ZKLFK�VKRXOG�EH�FRQVLGHUHG�LQ�WKH�DQDO\VLV�LV
LGHQWLILHG�LQ�UHODWLRQ�WR�WKH�WR�WRSRJUDSKLFDO�FKDUDFWHULVWLFV�RI�WKH�DUHD��WKH
VHQVLWLYH�DUHDV�ZLWKLQ�WKH�FRUULGRU�DQG�WKH�W\SH�RI�DOWHUQDWLYHV�XQGHU
FRQVLGHUDWLRQ��7KLV�VWDJH�SURGXFHV�D�GHWDLOHG�FKHFN�OLVW�

• 'HILQH�WKH�UHIHUHQFH�VFHQDULR�DQG�PLQLPXP�LPSDFW�
WKH�UHIHUHQFH�VFHQDULR�LV�GHILQHG�E\�FDOFXODWLQJ�WKH�LGHDO�´PLQLPXP
LPSDFWµ�UHVXOWLQJ�IURP�WKH�WKHRUHWLFDO�FRPELQDWLRQ�RI�WKH�PRVW�IDYRXUDEOH
FRQGLWLRQV�IRU�WKH�DOWHUQDWLYHV�EHLQJ�FRPSDUHG�

• $VVHVV�PLQLPXP�LPSDFW�IRU�DOO�DOWHUQDWLYHV�
WKH�´PLQLPXP�LPSDFWµ�LV�TXDQWLILHG�IRU�DOO�GLIIHUHQW�SURMHFW�DOWHUQDWLYHV�
DQG�IRU�DOO�SURMHFW�DFWLRQV�ZKLFK�PDNH�XS�WKH�DOWHUQDWLYHV�

• 0DNH�DOO�DOWHUQDWLYHV�FRPSDUDEOH�
PLWLJDWLRQ�DQG�FRPSHQVDWLRQ�PHDVXUHV�DUH�LGHQWLILHG�LQ�RUGHU�WR�UHGXFH
HDFK�DOWHUQDWLYH·V�LPSDFW�VR�WKDW�LW�UHDFKHV�WKH�´PLQLPXP�LPSDFW�OHYHOµ
GHILQHG�D�SULRUL�IRU�WKH�UHIHUHQFH�VFHQDULR��$V�D�UHVXOW�RI�WKLV�FDOFXODWLRQ��DOO
DOWHUQDWLYHV�DUH�PDGH�´HTXDOµ�LQ�WHUPV�RI�WKHLU�OHYHO�RI�HQYLURQPHQWDO
LPSDFW�

• &DOFXODWH�WKH�FRVW�RI�HDFK�DOWHUQDWLYH�
WKH�HQYLURQPHQWDO�LPSDFW�RI�D�SURMHFW�LV�WKHUHIRUH�SURSRUWLRQDO�WR�WKH�FRVW
RI�PHDVXUHV�ZKLFK�DUH�QHFHVVDU\�WR�UHGXFH�WKH�LPSDFW�WR�WKH�´PLQLPXP
LPSDFW�OHYHOµ��DQG

• ,GHQWLI\�EHVW�DOWHUQDWLYH�
WKH�PHWKRG�ZLOO�FRQVLGHU�DV�WKH�EHVW�DOWHUQDWLYH��WKH�RQH�ZKLFK��JLYHQ�HTXDO



HQYLURQPHQWDO�LPSDFW�OHYHOV��WKH�UHIHUHQFH�´PLQLPXP�LPSDFW�OHYHOµ��ZLOO
LQYROYH�WKH�OHDVW�DPRXQW�RI�ILQDQFLDO�UHVRXUFHV�WR�LPSOHPHQW�

7KH�7HDP�DUJXHV�WKDW�WKLV�DQDO\VLV�DYRLGV�WKH�HOHPHQW�RI�VXEMHFWLYH�MXGJHPHQW
LQWULQVLF�LQ�RWKHU�DVVHVVPHQW�PHWKRGV��VXFK�DV�PXOWL�FULWHULD�DQDO\VLV�RU�&%$�
7KH�HPSKDVLV�LV�RQ�EHLQJ�DEOH�WR�´FRPSDUH�OLNH�ZLWK�OLNHµ��DQG�LQ�WKLV�SURFHVV�
WKH�FRPSDULVRQ�LV�VLPSO\�EHWZHHQ�WKH�GLIIHUHQW�ILQDQFLDO�FRVWV�RI�YDULRXV
PLWLJDWLRQ�DQG�FRPSHQVDWLRQ�PHDVXUHV��$OWHUQDWLYHV�ZKLFK�SUHVHQW�WKH�VDPH
OHYHO�RI�H[WHUQDOLWLHV�DUH�FRPSDUHG�RQ�WKH�EDVLV�RI�WKHLU�ILQDQFLDO�FRVW�RI
H[HFXWLRQ�

���� &21&/86,216�$1'�/(66216�/($51('

,W�LV�ZRUWK�UHLWHUDWLQJ�WKDW�HDFK�VWXG\�GHYHORSHG�PHWKRGV�DLPHG�DW
VXEVWDQWLDOO\�GLIIHUHQW�W\SHV�RI�FRUULGRUV��SODQQLQJ�VWDJHV�DQG�OHYHOV�RI
GHFLVLRQ�PDNLQJ���7KXV��WKH�DSSURDFKHV�WR�DVVHVV�SRWHQWLDO�LPSDFWV�DUH�QRW
GLUHFWO\�FRPSDUDEOH�DFURVV�WKH�VWXGLHV���7KH�IROORZLQJ�FRQFOXVLRQV�DQG�OHVVRQV
OHDUQHG�DWWHPSW�WR�KLJKOLJKW�VRPH�RI�WKH�VWUHQJWKV��DQG�ZHDNQHVVHV��RI�WKHVH
DSSURDFKHV�LQ�UHODWLRQ�WR�ILYH�DVSHFWV�RI�LPSDFW�DVVHVVPHQW�

2EMHFWLYHV

• 7KH�XVH�RI�HQYLURQPHQWDO��WUDQVSRUW�DQG�VRFLR�HFRQRPLF�REMHFWLYHV�KDV
EHHQ�FRPPRQ�WR�DOO�VWXGLHV�DQG�LV�D�ZHOO�HVWDEOLVKHG�FKDUDFWHULVWLF�RI
WUDQVSRUW�6($�SURFHVVHV�

• :KLOH�VRPH�VWXGLHV�XVHG�REMHFWLYHV�WKURXJKRXW�WKH�DQDO\VLV��EH�LW�WKURXJK
FRPSOH[�PRGHOOLQJ�RU�PRUH�VLPSOH�PDWUL[�DQDO\VLV���RWKHUV�XVHG�REMHFWLYHV
WR�LGHQWLI\�LQGLFDWRUV�DQG�WKHQ�SURFHHGHG�WR�IRFXV�WKH�UHVW�RI�WKH�HYDOXDWLRQ
DURXQG�PRUH�RU�OHVV�TXDQWLILHG��DEVROXWH�RU�UHODWLYH��LQGLFDWRUV�

• 5HIHUHQFH�WR�REMHFWLYHV�LV�DSSURSULDWH�ZKHQ�SXUVXLQJ�TXDOLWDWLYH�DV�ZHOO�DV
TXDQWLWDWLYH�DQDO\VHV��,W�LV�YHU\�HIIHFWLYH�LQ�WHUPV�RI�LQWHUSUHWDWLRQ�DQG
FRPPXQLFDWLRQ�RI�UHVXOWV�

,QGLFDWRUV�DQG�FRQVWUDLQW�PDSSLQJ

• 7KH�QXPEHU�RI�LQGLFDWRUV�XVHG�ZLOO�GHSHQG�SDUWO\�RQ�WKH�W\SH�RI�SODQ�DQG
GHFLVLRQ�EHLQJ�DGGUHVVHG��KRZHYHU��LQ�JHQHUDO�LW�FDQ�EH�FRQFOXGHG�WKDW�WKH
XVH�RI�D�OLPLWHG�DQG�WLJKWO\�IRFXVHG�QXPEHU�RI�LQGLFDWRUV��H�J��WHQ�WR
ILIWHHQ��VHHPV�WR�SURYLGH�WKH�EHVW�EDODQFH�EHWZHHQ�DQDO\WLFDO�DVVHVVPHQW
DQG�FODULW\�LQ�WKH�RYHUDOO�HYDOXDWLRQ�DQG�LQWHUSUHWDWLRQ�RI�WKH�ILQDO�UHVXOWV�

• 7KH�SURFHVV�RI�VHOHFWLRQ�RI�LQGLFDWRUV�ZLOO�RIWHQ�WDNH�SODFH�LQ�WZR�VWDJHV��D
EUDLQVWRUPLQJ�DQG�D�UHILQHPHQW�RI�WKH�´ILQDO�OLVWµ�ZKLFK�FDQ�EH�KHOSHG�E\
VHDUFKLQJ�IRU�

 

• WKH�DEVROXWH�LPSRUWDQFH�RI�D�FKDQJH�LQ�DQ�LQGLFDWRU�EHWZHHQ
WKH�GR�PLQLPXP�DQG�GR�VRPHWKLQJ�FDVHV��DQG



• WKH�FRPSDUDWLYH�LPSRUWDQFH�RI�YDOXHV�RI�LQGLFDWRUV�ZKLFK
HQDEOH�RSWLRQV�WR�EH�GLVWLQJXLVKHG�IURP�RQH�DQRWKHU�

• $�ZLGH�UDQJH�RI�DVVXPSWLRQV�LV�FRQVLGHUHG�LQHYLWDEOH�DW�WKLV�OHYHO�RI
DVVHVVPHQW���,Q�DOO�FDVHV��WUDQVSDUHQF\�LQ�UHODWLRQ�WR�WKHLU�IRUPXODWLRQ�DQG
XVH�ZDV�FRQVLGHUHG�HVVHQWLDO�

*HRJUDSKLF�,QIRUPDWLRQ�6\VWHPV

• *,6�ZDV�ZLGHO\�XVHG�DFURVV�WKH�ILYH�VWXGLHV���,WV�PDLQ�DGYDQWDJH�LV
FRQVLGHUHG�WR�EH�WKH�DELOLW\�WR�FRPSDUH�WKH�SRWHQWLDO�LPSDFWV�RI�GLIIHUHQW
RSWLRQV�DJDLQVW�D�VHW�RI�HQYLURQPHQWDO��DQG�RWKHU��LQGLFDWRUV�FKRVHQ�IRU�WKH
FRUULGRU�DUHD���7KH�DELOLW\�WR�RYHUOD\�GLIIHUHQW�VHWV�RI�JHR�UHIHUHQFHG
LQIRUPDWLRQ�ZLWK�GDWD�RQ�WUDIILF�IORZV�ZDV�VHHQ�WR�EH�SDUWLFXODUO\�XVHIXO�
*,6�OLQNHG�GDWDEDVHV�ZHUH�DOVR�IRXQG�WR�EH�YHU\�XVHIXO�LQ�PDQDJLQJ�DQG
GLVSOD\LQJ�WKH�FRQVLGHUDEOH�TXDQWLWLHV�RI�GDWD�JHQHUDWHG�E\�6($�VWXGLHV�

• +RZHYHU��E\�FRPSDULQJ�WKH�GLIIHUHQW�VWXGLHV�LW�FOHDUO\�WUDQVSLUHG�WKDW�WKH
H[WHQVLYH�XVH�RI�*,6�DQG�PRGHOOLQJ�LV�QRW�DOZD\V�HVVHQWLDO�LQ�RUGHU�WR
SURYLGH�DGHTXDWH�DQG�VXIILFLHQW�LQIRUPDWLRQ�WR�GHFLVLRQ�PDNHUV���9HU\
PXFK�GHSHQGV�RQ�WKH�OHYHO�DQG�W\SH�RI�SODQ�DQG�UHODWHG�GHFLVLRQ��DV�ZHOO�DV
RQ�WKH�SODQQLQJ�DQG�HYDOXDWLRQ�FXOWXUHV��6RPHWLPHV�WKH�XVH�RI�PDWULFHV
OLQNLQJ�LQGLFDWRUV�DQG�REMHFWLYHV�WR�WKH�GLIIHUHQW�RSWLRQV�FDQ�EH�HTXDOO\
HIIHFWLYH�

• &RQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�WKH�DGYDQWDJHV�RI�*,6�DQG�PDSSLQJ
LQIRUPDWLRQ�IRU�SUHVHQWDWLRQ��ERWK�WR�GHFLVLRQ�PDNHUV�DQG�WR�WKH�SXEOLF
GXULQJ�FRQVXOWDWLRQV�

0RGHOOLQJ�DQG�WUDIILF�IRUHFDVWV

• ,GHQWLI\LQJ���FROOHFWLQJ�ZKHUH�QHFHVVDU\��DQG�RUJDQLVLQJ�WKH�GDWD�DQG
PRGHOV�IRU�WUDQVSRUW�IORZV�DQG�GHPDQG�IRUHFDVWV�KDV�DFFRXQWHG�IRU�D�YHU\
VLJQLILFDQW�SDUW�RI�WKH�RYHUDOO�WLPH�DQG�UHVRXUFHV�QHHGHG�IRU�WKH�6($�

• $�WUDQVSRUW�PRGHO�UHPDLQV�DQ�HVVHQWLDO�WRRO�LQ�XQGHUWDNLQJ�DQ�6($�DQG�LQ
JLYLQJ�LWV�UHVXOWV�D�OHYHO�RI�UREXVWQHVV�ZKLFK�LV�VXIILFLHQW�WR�HQDEOH
VWDNHKROGHUV�WR�EX\�LQWR�WKHP�

• )RU�D�IXOO�XQGHUVWDQGLQJ�RI�WKH�HIIHFWV�RI�WUDQVSRUW�VWUDWHJ\�RSWLRQV�DQG�RI
WUDQVSRUW�RULHQWDWHG�ODQG�XVH�SROLFLHV��DQ�ODQG�XVH�DQG�WUDQVSRUW
LQWHUDFWLRQ�PRGHOOLQJ�LV�D�XVHIXO�WRRO��+RZHYHU��WKLV�FDQ�EH�YHU\�UHVRXUFH
LQWHQVLYH�

• 3ULQFLSDO�XVH�RI�WUDIILF�GDWD�LQFOXGHV�FDOFXODWLRQ�RI��WUDIILF�FKDQJHV��QHZO\
JHQHUDWHG�WUDIILF��H[KDXVW�HPLVVLRQV��DQG�HQHUJ\�FRQVXPSWLRQ�

/LQNLQJ�ZLWK�RWKHU�HYDOXDWLRQV

• 2YHUDOO��LW�ZDV�IHOW�WKDW�FRQVLGHUDWLRQ�RI�WKH�HFRQRPLF�LPSOLFDWLRQV�RI
GLIIHUHQW�DOWHUQDWLYHV�ZDV�QHFHVVDU\�DQG�KHOSIXO�LQ�SURYLGLQJ�D�EDODQFHG



SLFWXUH�ZKHQ�SUHVHQWLQJ�UHVXOWV�

• 0HWKRGV�IRU�LQFOXVLRQ�RI�&%$�W\SH�DQDO\VHV��FRVW�EHQHILW�DQDO\VHV��YDULHG
JUHDWO\��DOVR�UHIOHFWLQJ�FXOWXUDO�DSSURDFKHV�WR�SODQQLQJ�DQG�ORQJ
HVWDEOLVKHG�HYDOXDWLRQ�SURFHVVHV��)RU�H[DPSOH��QRW�DOO�DSSURDFKHV�OHG�WR
PRQHWDU\�HYDOXDWLRQV�RI�LPSDFWV�

• 7KH�8.�VWXG\�ZHQW�EH\RQG�OLQNLQJ�6($�DQG�&%$��VLQFH�WKH�RYHUDOO�VWXG\
FRPSULVHG�DQ�DVVHVVPHQW�IUDPHZRUN�ORRNLQJ�DW��REMHFWLYH�DFKLHYHPHQW�
WUDQVSRUW�SUREOHP�DPHOLRUDWLRQ���LQFOXGLQJ�HQYLURQPHQWDO�LPSDFWV�
HFRQRPLF�YDOXH�IRU�PRQH\��HTXLW\�DQG�ILQDQFLDO�VXVWDLQDELOLW\���7KLV
LQWHJUDWHG�DSSURDFK�UHTXLUHG�WKH�GHYHORSPHQW�RI�D�ODQG�XVH�WUDQVSRUW
LQWHUDFWLRQ�PRGHO�



�� 7+(�6($�5(3257

6HFWLRQ�&RQWHQWV

��� ,1752'8&7,21
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7DEOH�����SUHVHQWV�WKH�HOHPHQWV�ZKLFK�VKRXOG�PDNH�XS�DQ�6($�UHSRUW�IRU�D
WUDQVSRUW�SODQ���7KH�SURGXFWLRQ�RI�VXFK�D�UHSRUW�LV�DQ�LPSRUWDQW�SDUW�RI�WKH
DVVHVVPHQW�SURFHVV�

7KH�ILYH�H[DPSOHV�UHYLHZHG�KHUH��KDYH�SURGXFHG�VXEVWDQWLDOO\�GLIIHUHQW
UHSRUWV�LQFOXGLQJ�D�PL[WXUH�RI�PHWKRGRORJ\�DQG�6($�UHVXOWV���7KLV�´GRXEOH
QDWXUHµ�RI�WKH�SLORW�VWXGLHV�PDNHV�LW�GLIILFXOW�WR�FRPPHQW�RQ�WKHLU�ILQDO�UHSRUW
VLQFH�WKH\�FDQQRW�EH�FRQVLGHUHG�6($�UHSRUWV�LQ�D�VWULFW�VHQVH�

7DEOH���� &RQWHQWV�RI�DQ�6($�UHSRUW�IRU�D�WUDQVSRUW�LQIUDVWUXFWXUH�SODQ

0DLQ�VHFWLRQV %ULHI�GHVFULSWLRQ

([HFXWLYH�VXPPDU\ %ULHI�WHFKQLFDO�DFFRXQW�RI�WKH�PDLQ�ILQGLQJV�RI�WKH�6($�

7KH�GHFLVLRQ�PDNLQJ
IUDPHZRUN

'HVFULSWLRQ�RI�WKH�KLJKHU�WLHUV�RI�GHFLVLRQ�PDNLQJ��VXFK�DV�VSDWLDO�
WUDQVSRUW�RU�HQYLURQPHQWDO�SROLFLHV��SODQV�DQG�SURJUDPPHV��7KLV
VHFWLRQ�VKRXOG�DOVR�VXPPDULVH�WKH�VFRSLQJ�GHFLVLRQ�

(QYLURQPHQWDO�EDVHOLQH $�GHVFULSWLRQ�RI�WKH�VWXG\�DUHD�DQG�DQ\�IRUHVHHDEOH�GHYHORSPHQWV�
DQG�WKH�FXUUHQW�DQG�IRUHVHHDEOH�HQYLURQPHQWDO�VLWXDWLRQ�XVLQJ�WKH
LQGLFDWRUV�HPSOR\HG�LQ�WKH�6($�

2EMHFWLYHV�RI�WKH�SODQ 6XPPDU\�RI�WKH�WUDQVSRUW�REMHFWLYHV��DQG�GHVFULSWLRQ�RI�WKH
HQYLURQPHQWDO�REMHFWLYHV��LQFOXGLQJ�WKHLU�OHJDO�DQG�SROLWLFDO�EDVLV�
7UDQVODWLRQ�RI�REMHFWLYHV�LQWR�LQGLFDWRUV�DQG�WDUJHWV�ZKLFK�IRUP�WKH
HQYLURQPHQWDO�FULWHULD�IRU�SODQ�DVVHVVPHQW�DQG�GHYHORSPHQW�

6XPPDU\�RI�WKH
SURSRVHG�SODQ

6XPPDU\�RI�WKH�SURSRVHG�WUDQVSRUW�LQIUDVWUXFWXUH�SODQ��LQGLFDWLQJ
LQ�PRUH�GHWDLO�WKH�HOHPHQWV�ZKLFK�DUH�UHOHYDQW�IRU�WKH�HQYLURQPHQW�
,W�LV�XVHIXO�WR�LQFOXGH�PDSV��JUDSKV��HWF�

$QDO\VLV�RI�DOWHUQDWLYHV 2YHUYLHZ�RI�DOWHUQDWLYHV�DQG�RSWLRQV�ZKLFK�KDYH�EHHQ�DVVHVVHG
LQFOXGLQJ�WKH�DOWHUQDWLYHV�WKDW�ZHUH�LGHQWLILHG�LQ�WKH�VFRSLQJ�SKDVH�
,I�DOWHUQDWLYHV�DUH�UHMHFWHG��WKH�UHDVRQ�IRU�UHMHFWLRQ�VKRXOG�EH
LQFOXGHG�

(QYLURQPHQWDO�LPSDFWV 'HVFULSWLRQ�RI�WKH�PDJQLWXGH�DQG�VLJQLILFDQFH�RI�LPSDFWV��XVLQJ�WKH
VHOHFWHG�LQGLFDWRUV��,PSDFWV�PD\�EH�DVVHVVHG�TXDQWLWDWLYHO\�RU
TXDOLWDWLYHO\��,W�LV�XVHIXO�WR�LOOXVWUDWH�ZLWK�PDSV��JUDSKV�
SKRWRJUDSKV��,I�FRPSUHKHQVLYH�DVVHVVPHQW�LV�QRW�SRVVLEOH��W\SLFDO
H[DPSOHV�RI�VLWXDWLRQV�WKDW�ZLOO�RFFXU�FDQ�EH�GHVFULEHG�



0DLQ�VHFWLRQV %ULHI�GHVFULSWLRQ

(QYLURQPHQWDO
SURWHFWLRQ�PHDVXUHV

'HVFULSWLRQ�RI�DFWLRQV�WKDW�DUH�SURSRVHG�ZLWK�WKH�DLP�RI�UHGXFLQJ
HQYLURQPHQWDO�LPSDFWV��7KHVH�PD\�LQFOXGH��IRU�H[DPSOH���L��D
VWUDWHJ\�IRU�PLWLJDWLQJ�LPSDFWV�DW�ORZHU�OHYHOV�RI�GHFLVLRQ�PDNLQJ�
�LL��ZHLJKWLQJ�PHWKRGV�LQ�ORZHU�OHYHO��6($�DQG�(,$���LLL��VFUHHQLQJ
JXLGDQFH�IRU�ORZHU�OHYHOV��DQG��LY��LGHQWLILFDWLRQ�RI�VHQVLWLYH�DUHDV
WKDW�VKRXOG�EH�DYRLGHG�

5HSRUW�RI�FRQVXOWDWLRQ
DQG�SDUWLFLSDWLRQ

5HSRUW�RQ�WKH�VWHSV�WDNHQ�LQ�WKH�DVVHVVPHQW�SKDVH�LQ�RUGHU�WR�EDVH
WKH�SODQQLQJ�FULWHULD�RQ�LQSXW�IURP�DJHQFLHV�DQG�DIIHFWHG�JURXSV�
'LVFXVVLRQ�RI�WKH�ZD\�H[WHUQDO�YLHZV�ZHUH�DFFRXQWHG�IRU�

$QDO\VLV�RI�XQFHUWDLQW\ ,QIRUPDWLRQ�ZKLFK��LI�DYDLODEOH��FRXOG�KDYH�FRQWULEXWHG�WR�D�EHWWHU
FRPSDULVRQ�RI�DOWHUQDWLYHV�

(QYLURQPHQWDO�DFWLRQ
DQG�PRQLWRULQJ�SODQ

$�SODQ�IRU�PRQLWRULQJ�SODQ�LPSOHPHQWDWLRQ��LQFOXGLQJ�VXEVHTXHQW
GHFLVLRQ�PDNLQJ�DW�ORZHU�OHYHOV�RI�JRYHUQPHQW��DQG�HQYLURQPHQWDO
LPSDFWV�

6RXUFH��(XURSHDQ�&RPPLVVLRQ��������'UDIW�0DQXDO�RQ�6WUDWHJLF�(QYLURQPHQWDO�$VVHVVPHQW�RI
7UDQVSRUW�,QIUDVWUXFWXUH�3ODQV���5HSRUW�SUHSDUHG�E\�'+9�IRU�'*9,,�

1RQHWKHOHVV��DQG�EHDULQJ�LQ�PLQG�WKLV�SHFXOLDULW\��LW�LV�XVHIXO�WR�GUDZ�VRPH
OHVVRQV�IURP�WKH�ZD\�HDFK�FDVH�VWXG\�KDV�UHSRUWHG�RQ�PHWKRGV�DQG�UHVXOWV�
DQG�WKH�VW\OH�XVHG�WR�SUHVHQW�ILQGLQJV�

���� &21&/86,216�$1'�/(66216�/($51('

• 6($V�EDVHG�RQ�DQ�REMHFWLYHV�OHG�DSSURDFK�ZLOO�WHQG�WR�SUHVHQW�UHVXOWV�LQ
FRQQHFWLRQ�ZLWK�WKHVH�REMHFWLYHV���7KLV�PDNHV�UHVXOWV�HDVLO\�XQGHUVWDQGDEOH
DQG�KHOSV�WKH�UHDGHU�DQG�GHFLVLRQ�PDNHU�WR�REWDLQ�DQ�LPPHGLDWH
XQGHUVWDQGLQJ�RI�WKHLU�ZLGHU�VLJQLILFDQFH�

• 7KH�SUHVHQWDWLRQ�RI�UHVXOWV�XVLQJ�VLPSOH�TXHVWLRQV�OLNH��´'RHV�WKH
DOWHUQDWLYH�FRQWULEXWH�WR�D�UHGXFWLRQ�LQ�WKH�DUHDV�DIIHFWHG�E\�QRLVH
GLVWXUEDQFH"µ�FDQ�KHOS�LQWHUSUHWDWLRQ�DQG�GLVFXVVLRQ�E\�GHFLVLRQ�PDNHUV
DQG�FDQ�PDNH�WKH�UHSRUW�PRUH�DFFHVVLEOH�WR�WKH�QRQ�WHFKQLFDO�UHDGHU�DQG
WKH�JHQHUDO�SXEOLF�

�� 7KH�XVH�RI�PDSV�LV�FRQVLGHUHG�DQ�HIIHFWLYH�ZD\�RI�FRQYH\LQJ�UHVXOWV
ZLWK�LPSRUWDQW�VSDWLDO�LPSOLFDWLRQV��#)LJXUHV�����DQG�����DUH�DQ
H[DPSOH�RI�WKLV��WDNHQ�IURP�WKH�6ZHGLVK�UHSRUW���+RZHYHU��WRR�PDQ\
PDSV�FDQ�FDXVH�FRQIXVLRQ���,I�WKH�PHWKRG�PDNHV�JUHDW�XVH�RI�*,6�
FRQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�WKH�RSSRUWXQLW\�RI�SODFLQJ�PRVW�RI
WKH�PDSV�LQ�DQ�DQQH[��DQG�OLPLWLQJ�WKH�XVH�RI�WKLV�SUHVHQWDWLRQ�WRRO�WR
D�VPDOO�QXPEHU�RI�VXPPDU\�ILJXUHV�

• $OWKRXJK�VLPSOLILFDWLRQ�DQG�DJJUHJDWLRQ�DUH�RIWHQ�QHFHVVDU\�ZKHQ�LW
FRPHV�WR�SUHVHQWLQJ�UHVXOWV��LW�LV�QHFHVVDU\�WR�SUHVHQW�DOO�PDMRU�LVVXHV
VHSDUDWHO\��IRU�WUDQVSDUHQF\�DQG�WR�IDFLOLWDWH�GLVFXVVLRQ��VHH�DOVR�%R[������



%R[���� )UHQFK�VWXG\���SUHVHQWLQJ�UHVXOWV

7KH�)UHQFK�ILQDO�UHSRUW�RQ�ZKLFK�WKLV�DQDO\VLV�LV�EDVHG��ZDV�SURGXFHG�LQ�)HEUXDU\��������,W
LQFOXGHV�D�PDLQ�PHWKRGRORJLFDO�UHSRUW�RI�RYHU�����SDJHV��LQFOXGLQJ�FRORXUHG�PDSV��DQG�D�VKRUW
QRQ�WHFKQLFDO�UHSRUW�RI����SDJHV���7KH�ILQDO�VHFWLRQ�RI�WKH�PDLQ�UHSRUW�SURYLGHV�D�JUDSKLFDO
SUHVHQWDWLRQ�RI�WKH�UHVXOWV��PDLQO\�XVLQJ�JUDSKV��ZKLFK�DUH�VXSSRVHG�WR�VXPPDULVH�WKH
LQIRUPDWLRQ�SUHVHQWHG�LQ�D�VLJQLILFDQW�QXPEHU�RI�PDSV�LQ�WKH�PDLQ�ERG\�RI�WKH�UHSRUW��+DYLQJ
GLVFXVVHG�WKH�ILQDO�UHSRUW�SUHVHQWDWLRQ�ZLWKLQ�WKH�7HDP�DQG�WKH�SURMHFW�LQLWLDWRUV��6(75$���LW
WUDQVSLUHG�WKDW�LQ�WKH�IXWXUH�UHVXOWV�VKRXOG�EH�SUHVHQWHG�PRUH�FOHDUO\�DQG�REMHFWLYHO\�

• HVSHFLDOO\�E\�SURYLGLQJ�LQIRUPDWLRQ�LQ�WKH�OHDVW�DJJUHJDWHG�ZD\��DQG
• FRPSUHKHQVLYHO\��VKRZLQJ�DOO�W\SHV�RI�HQYLURQPHQWDO�WKHPHV�DQG�LPSDFWV�DQDO\VHG��ZKLOVW

LQ�WKLV�FDVH��DVSHFWV�VXFK�DV�DLU�SROOXWLRQ�LPSDFWV�ZHUH�H[FOXGHG��VHH�6HFWLRQ����

,Q�DGGLWLRQ��WKH�)UHQFK�7HDP�VXJJHVWHG�WKDW�UHVXOWV�RI�WKH�HQYLURQPHQWDO�DQG�VRFLR�HFRQRPLF
DQDO\VHV�VKRXOG�EH�SUHVHQWHG�WRJHWKHU�XVLQJ�0XOWL�&ULWHULD�$QDO\VLV�



�� &21&/86,216�$1'�:$<6�)25:$5'

6HFWLRQ�&RQWHQWV

��� )285�0$,1�&21&/86,216
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��� 7:2�&+$//(1*(6��38%/,&�3$57,&,3$7,21�$1'�$/7(51$7,9(6

��� 7+(�,668(�2)�´7,(5,1*µ

���� 6+2:,1*�7+(�:$<�)25:$5'

7KH�ILYH�VWXGLHV�UHYLHZHG�PDNH�D�VXEVWDQWLDO�FRQWULEXWLRQ�WR�WKH�ERG\�RI
NQRZOHGJH�DQG�SUDFWLFH�LQ�DSSO\LQJ�6($�WR�PXOWLPRGDO�WUDQVSRUW�FRUULGRUV�

(DFK�VWXG\�VKRZV�WKDW�WKHUH�DUH�GLIIHUHQW�ZD\V�WKURXJK�ZKLFK�ZH�FDQ�DVVHVV
WKH�HQYLURQPHQWDO�LPSOLFDWLRQV�RI�D�UDQJH�RI�DOWHUQDWLYHV�IRU�WUDQVSRUWDWLRQ�
7KHLU�GLIIHUHQFHV�DQG�WKH�UDQJH�RI�DSSURDFKHV�SURYLGH�XV�ZLWK�D�XQLTXH
LQVLJKW�LQWR�VRPH�RI�WKH�IXQGDPHQWDO�FKDOOHQJHV��DV�ZHOO�DV�EHQHILWV��RI�6($
SURFHVVHV�

7KH�IDFW�LV�WKDW�WKH�FDUU\LQJ�RXW�RI�DQ�6($�GRHV�LQYROYH�DGGLWLRQDO�WLPH�DQG
HQHUJ\��7KH�SLORW�VWXG\�KDV�VKRZQ�WKDW�DQ�6($�FDQ�EH�FRPSOHWHG�LQ�WKH�GUDZLQJ

XS�RI�WKH�PDVWHU�SODQ�ZLWKRXW�QHFHVVDULO\�FDXVLQJ�DQ\�H[FHVVLYH�GHOD\�RU
DGGLWLRQDO�ZRUN�

$XVWULD���%0:9�DQG�%0-X)������E�

7KH�PHWKRGV�SURSRVHG��DQG�WKHLU�DSSOLFDWLRQ�WR�GHPRQVWUDWLRQ�VWXGLHV��VKRZ
WKDW�6($�RI�PXOWLPRGDO�FRUULGRUV�LV�QRW�RQO\�PHWKRGRORJLFDOO\�IHDVLEOH��EXW
DOVR�WKDW�LW�FDQ�EH�GHVLJQHG�WR�ILW�ZLWKLQ�WKH�QDWLRQDO�SODQQLQJ�SURFHVV�DQG
DSSUDLVDO�FXOWXUH��7KLV�H[SHULHQFH�VXSSRUWV�WKH�DUJXPHQWV�IRU�D�IOH[LEOH
DSSURDFK�WR�6($��ZKLFK�DLPV�WR�VKDSH�DQG�EOHQG�WKH�DVVHVVPHQW�SURFHVV�LQ
KDUPRQ\�ZLWK�WKH�H[LVWLQJ�SODQQLQJ�DQG�DVVHVVPHQW�V\VWHPV�

'LIILFXOWLHV�VXFK�DV�GDWD�DYDLODELOLW\�DQG�WUDQVSRUW�GHPDQG�IRUHFDVWLQJ�UHPDLQ
SUHVHQW�LQ�PDQ\�RI�WKH�VWXGLHV���+RZHYHU��UDWKHU�WKDQ�VLJQDOOLQJ�D�QHHG�WR
SRVWSRQH�WKH�DSSOLFDWLRQ�RI�6($��WKHVH�REVWDFOHV�FDOO�IRU�IXUWKHU�SUDFWLFH�LQ
6($��VLQFH�WKLV�HQDEOHV�WR�VHHN�VROXWLRQV�WKURXJK�WKH�FRQVWDQW�UHILQHPHQW�RI
PHWKRGV��FROODERUDWLRQV�DQG�LQYHVWPHQW�DW�QDWLRQDO�DQG�LQWHUQDWLRQDO�OHYHOV
�HVSHFLDOO\�LQ�WKH�FRQWH[W�RI�WUDQVERXQGDU\�FRUULGRUV��

,W�ZDV�QRW�WKH�DLP�RI�WKLV�VWXG\�WR�MXGJH�WR�ZKDW�H[WHQW�WKH�PHWKRGV�SURSRVHG
PHHW�DOO�UHTXLUHPHQWV�RI�WKH�SURSRVHG�6($�'LUHFWLYH���,QVWHDG��WKH�IRFXV�KDV
EHHQ�RQ�WKH�LGHQWLILFDWLRQ�RI�OHVVRQV�ZKLFK�FDQ�EH�OHDUQHG�IRU�WKH�IXWXUH
DSSOLFDWLRQ�RI�WKLV�DVVHVVPHQW�SURFHVV�WKURXJKRXW�WKH�0HPEHU�6WDWHV�

³7KH�6ZHGLVK�1DWLRQDO�5RDG�$GPLQLVWUDWLRQ�KRSHV�WKDW�FRQVLGHUDWLRQ�RI�WKH
HQYLURQPHQW�FDQ�EH�LQWHJUDWHG�LQ�DOO�VWDJHV�RI�WUDQVSRUW�V\VWHP�SODQQLQJ�DQG�WKDW



VWUDWHJLFDOO\�LPSRUWDQW�TXHVWLRQV�FDQ�EH�GHDOW�ZLWK�DW�OHYHOV�KLJKHU�WKDQ�SURMHFW
OHYHO´�6ZHGHQ���*HUG�cVWU|P��615$

7KH�ZD\�IRUZDUG��ERWK�IRU�6($�LQ�JHQHUDO�DQG�IRU�6($�RI�7(1�UHODWHG
LQLWLDWLYHV�LQ�SDUWLFXODU��ZLOO�UHTXLUH�

�� 7KH�VWUHQJWKHQLQJ�RI�SROLWLFDO�VXSSRUW�IRU�6($�
�� 7KH�FUHDWLRQ�RI�OHJDO�DQG�DGPLQLVWUDWLYH�FRQGLWLRQV�ZKLFK�HQDEOH�WKH

HIIHFWLYH�DSSOLFDWLRQ�RI�6($�WR�VWUDWHJLF�WUDQVSRUW�LQLWLDWLYHV�
�� )XUWKHU�HIIRUW��E\�WKH�(8�LQVWLWXWLRQV�DQG�WKH�0HPEHU�6WDWHV��WR

DGGUHVV�WKH�SUREOHPV�RI�LQWHUQDWLRQDO�GDWD��LQFOXGLQJ�²ZKHUH�LW
H[LVWV��WKH�WHUPV�IRU�LWV�DFFHVVLELOLW\�

�� $�FRQWLQXLQJ�HIIRUW�WR�H[FKDQJH�DQG�FRPSDUH�H[SHULHQFHV
WKURXJKRXW�GLIIHUHQW�FRXQWULHV��GLVVHPLQDWLQJ�JRRG�SUDFWLFH��EXW�DOVR
GLVFXVVLQJ�WKH�SUREOHPV�HQFRXQWHUHG�DQG�SRVVLEOH�VROXWLRQV�

�� (PSKDVLV�RQ�WKH�QHHG�IRU�HDFK�FRXQWU\�WR�XQGHUVWDQG�WKH�UROH�RI�6($
²DQG�WKHUHIRUH�LWV�VFRSH�DQG�VWUXFWXUH��LQ�WKH�FRQWH[W�RI�WKHLU
SODQQLQJ�DQG�DVVHVVPHQW�FXOWXUHV��SD\LQJ�SDUWLFXODU�DWWHQWLRQ�WR�WKH
QHHG�WR�LQWHJUDWH�6($�LQ�WKH�RYHUDOO�¶HYDOXDWLRQ�HIIRUW·�ZKLFK�OLHV
EHKLQG�DQ\�SROLF\�RU�SODQQLQJ�SURFHVV�

���� )285�0$,1�&21&/86,216

)RXU�JHQHUDO�FRQFOXVLRQV�DUH�ZRUWK�KLJKOLJKWLQJ�KHUH�

• /HDUQLQJ�E\�GRLQJ
2QH�FOHDU�PHVVDJH�LV�FHUWDLQO\�FRPPRQ�WR�DOO�WKH�VWXGLHV��6($·V
GHYHORSPHQW�EHQHILWV�JUHDWO\�IURP�D�¶OHDUQLQJ�E\�GRLQJ·�DSSURDFK�

• (IIHFWLYHQHVV�DQG�IOH[LELOLW\
8OWLPDWHO\��WKH�HIIHFWLYHQHVV�RI�6($�PHWKRGV�ZLOO�GHSHQG�RQ�WKH
LGHQWLILFDWLRQ�RI�WKH�SODQQLQJ�VWDJHV�ZKLFK�DUH�PRVW�OLNHO\�WR�UHVSRQG�WR�DQ
DVVHVVPHQW�DQG�ZKLFK�SURYLGH�WKH�VWURQJHVW�OHYHU�WR�LQIOXHQFH�GHFLVLRQ�
PDNLQJ��,QHYLWDEO\��WKLV�ZLOO�YDU\�VLJQLILFDQWO\�IURP�FRXQWU\�WR�FRXQWU\�

• 7KH�EXLOGLQJ�RI�JUHDWHU�DZDUHQHVV�DQG�LQVWLWXWLRQDO�OLQNDJHV
7KH�DVVHVVPHQW�7HDPV�IRXQG�WKDW�WKH�DGYDQWDJHV�RI�FDUU\LQJ�RXW�DQ�6($
DUH�DV�PXFK�LQ�GRLQJ�WKH�DVVHVVPHQW�DV�LQ�SURGXFLQJ�WKH�UHSRUW�DQG
REWDLQLQJ�WKH�UHVXOWV�RI�WKH�DQDO\VLV��$Q�6($�SURFHVV�FDQ�WULJJHU�QHZ�ZD\V
RI�DSSURDFKLQJ�¶WKH�SUREOHP·��7KH�SDUWLHV�LQYROYHG�OHDUQ�WR�WKLQN�LQ�WHUPV
RI�HQYLURQPHQWDO�LQWHJUDWLRQ�DQG�VXVWDLQDELOLW\��DQG�WKH\�ZLOO�VHW�XS
FROODERUDWLRQV�DQG�QHZ�FKDQQHOV�RI�FRPPXQLFDWLRQ�EHWZHHQ�WUDQVSRUW
GLYLVLRQV�PLQLVWULHV�DQG�HQYLURQPHQWDO�DXWKRULWLHV��PLQLVWULHV�DQG�RU
HQYLURQPHQWDO�SURWHFWLRQ�DJHQFLHV��

• 2Q�PXOWLPRGDOLW\
6($�FDQ�PDNH�D�SRVLWLYH�FRQWULEXWLRQ�WRZDUGV�VWUHQJWKHQLQJ�D�FXOWXUH�RI
PXOWLPRGDOLW\�DV�ZHOO�DV�RSWLPLVLQJ�WKH�FRPELQDWLRQ�RI�LQIUDVWUXFWXUH�DQG
QRQ�LQIUDVWUXFWXUH�VROXWLRQV��&RQVLGHUDWLRQ�RI�WZR�RU�PRUH�PRGHV�RI



WUDQVSRUW�GRHV�QRW�QHFHVVDULO\�OHDG�WR�D�FKRLFH�EHWZHHQ�PRGHV��DQ
HLWKHU�RU�VFHQDULR����4XLWH�WKH�FRQWUDU\��(VSHFLDOO\�LQ�WKRVH�FDVHV�ZKHUH
PRUH�WKDQ�RQH�W\SH�RI�LQIUDVWUXFWXUH�DOUHDG\�H[LVWV��VXFK�DVVHVVPHQW�LV
OLNHO\�WR�UHVXOW�LQ�UHFRPPHQGDWLRQV�IRU�WKH�LPSURYHPHQW�RI�VHYHUDO�PRGHV�

³7KH�GHYHORSPHQW�RI�6($�DQG�PXOWL�PRGDO�DVVHVVPHQW�WHFKQLTXHV�KDV�VKRZQ
WKDW�SROLWLFDO�VXSSRUW�IURP�FHQWUDO�JRYHUQPHQW�FDQ�EH�IRUWKFRPLQJ��HVSHFLDOO\

ZKHQ�LQWHJUDWLRQ��DQG�HYHU\WKLQJ�WKDW�JRHV�ZLWK�WKLV��IRUPV�WKH�FHQWUDO�SODQN�RI�LWV
WUDQVSRUW�SROLF\´�8.���3XUQHOO�����

,Q�WHUPV�RI�VSHFLILF�OHVVRQV�OHDUQHG��HDFK�RI�WKH�PDLQ�PHWKRGRORJ\�VHFWLRQV
FRQFOXGHV�ZLWK�D�VXPPDU\�RI�NH\�SRLQWV��VHH�6HFWLRQV��������������������������DQG
������%HORZ�ZH�GLVFXVV�VRPH�RI�WKH�SULQFLSDO�ILQGLQJV�

���� 620(�,167,787,21$/�,03/,&$7,216

,Q�JHQHUDO��WKH�LQLWLDWRUV�RI�WKH�ILYH�VWXGLHV�H[SHFW�6($�RI�WUDQVSRUW�FRUULGRUV
WR�LQFUHDVH�LQ�WKH�IXWXUH���)RU�WKLV�WR�KDSSHQ��WUDQVSRUW�DGPLQLVWUDWLRQV�DW
QDWLRQDO�OHYHO�ZLOO�KDYH�WR�VXSSRUW�DQG�SURYLGH�WKH�OHJDO�DQG�DGPLQLVWUDWLYH
PHDQV�WR�FDUU\�RXW�WUDQVSRUW�FRUULGRU�6($V��+RZHYHU��DV�ZDV�SRLQWHG�RXW�E\
WKH�6ZHGLVK�DXWKRULWLHV��QRW�DOO�WUDQVSRUW�FRUULGRUV�ZLOO�QHHG�DQ�6($��DQG
VRPH�FULWHULD�VKRXOG�EH�GHILQHG�WR�KHOS�UHJLRQV�WR�HVWDEOLVK�ZKHWKHU�

• WKHUH�DUH�UHDO�VWUDWHJLF�LVVXHV�WR�EH�H[SORUHG��DQG
• D�UHDO�RSSRUWXQLW\�WR�DFW�RQ�VXFK�LVVXHV�

3DUW�RI�WKH�DQVZHU�WR�WKHVH�TXHVWLRQV�ZLOO�GHSHQG�RQ�WKH�ZD\�D�FRXQWU\�KDV
GLVWULEXWHG�GLIIHUHQW�UHVSRQVLELOLWLHV�IRU�WUDQVSRUW�LQIUDVWUXFWXUH�SODQQLQJ�DQG
IRU�SROLF\�W\SH�LQLWLDWLYHV��H�J��ILVFDO�PHDVXUHV��ODQG�XVH��DFURVV�LWV�YDULRXV
DGPLQLVWUDWLYH�ERXQGDULHV��H�J��DW�QDWLRQDO�FHQWUDO��UHJLRQDO�DQG�ORFDO�OHYHOV��
*UHDWHU�FROODERUDWLRQ�DFURVV�DGPLQLVWUDWLYH�ERXQGDULHV�LV�OLNHO\�WR�EH
QHFHVVDU\��DV�KDV�EHHQ�WKH�FDVH�IRU�JHQHUDO�UHJLRQDO�GHYHORSPHQW�SODQV��,Q�WKH
PHDQWLPH��VRPH�H[SHUWV�WDNH�WKH�YLHZ�WKDW�FDUU\LQJ�RXW�DQ�6($�RQ�D�PDMRU
WUDQVSRUW�FRUULGRU�FDQ�KDYH�EHQHILWV�HYHQ�LI�LW�GRHV�QRW�OLQN�WR�D�VSHFLILF��OHJDO
RU�SROLWLFDO��GHFLVLRQ�PDNLQJ�SURFHVV��VLQFH�6($�FDQ�VWDUW�DV�DQ�LQIRUPDWLRQ
DQG�UDLVLQJ�DZDUHQHVV�WRRO�

³«FRUULGRU�VWXGLHV�PDNH�LW�SRVVLEOH�HLWKHU�QRW�WR�FKRRVH�WKH�FRUULGRU�DV�SDUW�RI�D
FHUWDLQ�QHWZRUN�RU�WKDW�LW�EH�FKRVHQ�IRU�GHYHORSPHQW�ZLWK�WKH�NQRZOHGJH�WKDW��IRU
H[DPSOH���HQYLURQPHQWDO�SUREOHPV�RU�HQYLURQPHQWDO�DGDSWDWLRQ�PD\�UHTXLUH�ERWK
D�ORQJHU�SODQQLQJ�SHULRG�DQG�FRVWO\�VROXWLRQV��RU�FRPSURPLVHV�WKDW�DUH�EDVHG�RQ

H[LVWLQJ�URDGV��$Q�HDUO\�DZDUHQHVV�RI�IXWXUH�SUREOHPV�JLYHV�EHWWHU�VROXWLRQV´
6ZHGHQ���615$�����



���� 7:2�&+$//(1*(6��38%/,&�3$57,&,3$7,21�$1'�$/7(51$7,9(6

7ZR�RI�WKH�PRVW�LQWHUHVWLQJ�DQG�FKDOOHQJLQJ�PHWKRGRORJLFDO�LVVXHV�ZHUH
FHUWDLQO\�SXEOLF�SDUWLFLSDWLRQ�DQG�WKH�LGHQWLILFDWLRQ�DQG�VHOHFWLRQ�RI
DOWHUQDWLYHV�

,QIRUPDWLRQ�VKDULQJ��FRQVXOWDWLRQ��DQG�SDUWLFLSDWLRQ�DUH�DOO�HVVHQWLDO�SDUWV�RI
WKH�6($�SURFHVV�DQG�KDYH�WKH�JUHDWHVW�SRVLWLYH�LPSDFW�LI�LQLWLDWHG�DW�WKH
HDUOLHVW�VWDJHV��7KLV�DOVR�KHOSV�VWDNHKROGHUV�WR�IDPLOLDULVH�ZLWK�WKLV�UHODWLYHO\
QHZ�PHWKRG�DQG�WKXV�LQFUHDVHV�WKHLU�DELOLW\�WR�FRQWULEXWH�WR�WKH�GHEDWH��7KH
LQYROYHPHQW�RI�D�EURDG�UDQJH�RI�LQWHUHVW�LQ�WKH�SURFHVV�ZLOO�DOVR�EULQJ�EHQHILWV
VXFK�DV�EX\�LQ�DQG�FUHGLELOLW\�WR�WKH�UHVXOWV�RI�WKH�6($��,W�ZLOO�DOVR�ZLGHQ�WKH
UDQJH�RI�LVVXHV�DQG�WKH�SHUVSHFWLYH�IURP�ZKLFK�D�WUDQVSRUW�SODQ�LV�EHLQJ
DVVHVVHG�

7KH�H[SHULHQFH��DOEHLW�OLPLWHG��IURP�WKH�VWXGLHV�GRHV�QRW�DSSHDU�WR�VXSSRUW�WKH
FODVVLF�FRQFHUQV�LQ�UHODWLRQ�WR�WKH�IHDVLELOLW\�RI�FRQVXOWDWLRQ�DW�WKH�¶6($�OHYHO·�
7KH�DVVXPSWLRQ�WKDW�WKLV�PD\�EH�DOPRVW�LPSRVVLEOH�JLYHQ�WKH�VFDOH�RI�WKH
LVVXH�DQG�RU�WKH�VL]H�RI�WKH�SRSXODWLRQ�SRWHQWLDOO\�LQYROYHG��DQG�WKH�IHDU�WKDW
WKLV�ZLOO�EH�WRR�H[SHQVLYH�DQG�WLPH�FRQVXPLQJ��FRXOG�DOO�EH�DGGUHVVHG�²�VR
ORQJ�DV�WKHUH�LV�WKH�SROLWLFDO�ZLOO�WR�GR�VR��7KURXJK�DGHTXDWH�SODQQLQJ�DQG
LQWHJUDWLRQ�RI�6($�LQWR�WKH�RYHUDOO�SODQQLQJ�DQG�DVVHVVPHQW�SURFHVVHV��WKH
UHVRXUFH�LPSOLFDWLRQV�RI�SXEOLF�FRQVXOWDWLRQ�FRXOG�EH�FRQWDLQHG�

7KH�LQYROYHPHQW�RI�VWDNHKROGHUV�GXULQJ�WKH�SURFHVV�RI�LGHQWLILFDWLRQ�
GLVFXVVLRQ�DQG�HYDOXDWLRQ�RI�VWUDWHJLF�DOWHUQDWLYHV�WKDW�6($�ZDV�VHHQ�WR�KDYH
PDMRU�SRWHQWLDO��7KH�VR�FDOOHG�6($�VWDJH�RI�VHOHFWLQJ�DOWHUQDWLYHV�ZDV�MXGJHG
E\�WKH�YDULRXV�H[SHUWV�WR�EH�6($·V�JUHDWHVW�DQG�PRVW�FRQVWUXFWLYH�FRQWULEXWLRQ
WR�VXVWDLQDELOLW\�DQG�HQYLURQPHQWDO�SURWHFWLRQ���1RW�VXUSULVLQJO\��WKLV�VWDJH
ZDV�IRXQG�WR�EH�WKH�PRVW�G\QDPLF�DQG�LQWHQVLYH�SKDVH�RI�WKH�DVVHVVPHQW
SURFHVV��3DUWLFXODUO\�IRU�WKRVH�VWXGLHV�ZKLFK�ORRNHG�DW�LQIUDVWUXFWXUH�DQG
SROLF\�W\SH�DOWHUQDWLYHV��DQG�ZKLFK�LQYROYHG�VRPH�GHJUHH�RI�FRQVXOWDWLRQ�

���� 7+(�,668(�2)�´7,(5,1*µ

)LQDOO\��FRQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�WKH�GLIIHUHQW�PHWKRGV�SURSRVHG�LQ
WKH�ILYH�VWXGLHV�DQG�WKHLU�UHODWLRQ�WR�WKH�FRQFHSW�RI�¶WLHULQJ·��ZKHUHE\�6($�LV
H[SHFWHG�WR�WDNH�SODFH�DW�GLIIHUHQW�OHYHOV�RI�GHFLVLRQ�PDNLQJ��7KLV�FDQ�OHDG�WR
PRUH�WKDQ�RQH�DVVHVVPHQW��ZKLFK�LV�UHSHDWHG�IURP�WKH�KLJKHVW�OHYHO�²WUDQVSRUW
SROLF\��GRZQZDUGV��GHSHQGLQJ�RQ�WKH�SODQQLQJ�V\VWHP�DQG�WKH�HYDOXDWLRQ
FXOWXUH�RI�WKH�FRXQWU\�LQ�TXHVWLRQ��1R�PDWWHU�KRZ�PDQ\�VXEVHTXHQW
DVVHVVPHQWV�DUH�FDUULHG�RXW��WKH�SULQFLSDO�DLP�VKRXOG�DOZD\V�EH�WR�SURYLGH
HDFK�WLPH�WKH�QHFHVVDU\�DQG�VXIILFLHQW�LQIRUPDWLRQ�WR�GHFLVLRQ�PDNHUV�

7KXV��IRU�H[DPSOH��WKH�UHODWLYHO\�VLPSOH�DQG�KLJKO\�IRFXVHG�DSSURDFK�WDNHQ
E\�WKH�6ZHGLVK�WHDP�FRXOG�EH�FRQVLGHUHG�SDUWLFXODUO\�DSSURSULDWH�IRU�WKH
KLJKHVW�VWDJHV�LQ�SROLF\�DQG�SODQQLQJ��7KLV�FRXOG�EH�IROORZHG�E\�WKH�8QLWHG
.LQJGRP�DQG�$XVWULDQ�PHWKRGV��ZKLFK�RIIHU�D�PL[WXUH�RI�SROLWLFDO�IRFXV�DQG
VRPH�OHYHO�RI�TXDQWLILHG�DQG�VSDWLDOO\�UHIHUHQFHG�DQDO\VLV��$OWHUQDWLYHO\��RU
VXEVHTXHQWO\��WKHUH�FRXOG�EH�DQ�DVVHVVPHQW�LQVSLUHG�E\�WKH�)UHQFK�DQG�,WDOLDQ



PHWKRGRORJLHV��ZKLFK�VHHN�WR�SURYLGH�GHWDLOHG�VXSSRUW�WR�GHFLVLRQV�DERXW�WKH
HQYLURQPHQWDO�DQG�VXVWDLQDELOLW\�LPSOLFDWLRQV�RI�ZKDW�FRXOG�EH�GHYHORSHG�
ZKHUH�



��� 5()(5(1&(6

%HQHGHWWR�&��DQG�'H�%ODVLLV�0�5���������3URJHWWR�5RPHD���6WUDWHJLF
(QYLURQPHQWDO�$VVHVVPHQW��3LORW�3URMHFW��$�VWXG\�FRPSOHWHG�IRU�WKH�5HJLRQH
(PLOLD�5RPDJQD�DQG�5HJLRQH�GHO�9HQHWR�

%LQD��2���������6WDWH�RI�WKH�$UW�RI�WKH�7UDQV�(XURSHDQ�WUDQVSRUW�1HWZRUN�DQG
6WUDWHJLF�(QYLURQPHQWDO�$VVHVVPHQW��3DSHU�SUHVHQWHG�DW�WKH�(XURSHDQ�)RUXP
IRU�,QWHJUDWHG�(QYLURQPHQWDO�$VVHVVPHQW�²�/RQGRQ�:RUNVKRS������6HSWHPEHU
������RUJDQLVHG�E\�WKH�,QVWLWXWH�RI�(XURSHDQ�(QYLURQPHQWDO�3ROLF\��

%0:9�DQG�%08-)������D��6($�'DQXEH�&RUULGRU���6OLGHV�SURGXFHG�E\�WKH
)HGHUDO�0LQLVWU\�RI�6FLHQFH�DQG�7UDQVSRUW�IRU�D�SUHVHQWDWLRQ�RI�WKH�FDVH�VWXG\
LQ�%UXVVHOV��7UDQVSRUW�'LUHFWRUDWH�*HQHUDO�����-DQXDU\������

%0:9�DQG�%08-)������E��6($�'DQXEH�&RUULGRU���([HFXWLYH�6XPPDU\��YHUVLRQ
RI���SDJHV��

(&07��������6WUDWHJLF�(QYLURQPHQWDO�$VVHVVPHQW��2(&'��3DULV�

,1*e523������D��2SWLPLVDWLRQ�GH�OD�PpWKRGRORJLH�G·pYDOXDWLRQ�VWUDWpJLTXH
HQYLURQQHPHQWDOH�GpYHORSSpH�SDU�OHV�VHUYLFHV�GX�0LQLVWqUH�GH�O·(TXLSHPHQW��GHV
7UDQVSRUWV�HW�GX�ORJHPHQW�SRXU�OHV�UpVHDX[�G·LQIUDVWUXFXWUHV�PXOWLPRGDOHV�
)HEUXDU\������

,1*e523������E��0pWKRGRORJLH�GHV�pWXGHV�G·LPSDFW�VWUDWpJLTXHV�VXU
O·HQYLURQQHPHQW�DSSOLTXpHV�j�GHV�FRUULGRUV��)HEUXDU\������

/XQJ�(��DQG�.lIHU�$���������3HUV��&RPPHQW�E\�(UQVW�/XQJ�RI�WKH�%:9�DQG
$QGUHDV�.lIHU��UHVSRQVLEOH�IRU�WKH�FRRUGLQDWLRQ�RI�WKH�'DQXEH�6($�ZRUN�

09$��(50��'DYLG�6LPPRQGV�&RQVXOWDQF\��������6WUDWHJLF�(QYLURQPHQWDO
$VVHVVPHQW�LQ�WKH�7UDQV�3HQQLQH�&RUULGRU��5HSRUW�RQ�6WUDWHJ\�2SWLRQ�7HVWLQJ
DQG�$VVHVVPHQW��-XO\������

3XUQHOO�6���������3HUV��&RPPHQW���0U�3XUQHOO��RI�(50��ZDV�UHVSRQVLEOH�IRU�WKH
HQYLURQPHQWDO�DVVHVVPHQW�SDUW�RI�WKH�09$�VWXG\�RQ�WKH�7UDQV�3HQQLQH
&RUULGRU��

6(75$��������eYDOXDWLRQ�6WUDWpJLTXH�(QYLURQQHPHQWDOH�$SSOLTXpH�j�GHV�&RUULGRUV
0XOWLPRGDX[���3UHVHQWDWLRQ�PDWHULDO�E\�6(75$�DQG�WKH�0LQLVWqUH�GH
O·(TXLSHPHQW��$SULO������

615$��������*RWKHQEXUJ�-|QN|SLQJ�7UDQVSRUW�&RUULGRU��(QYLURQPHQWDO
,PSDFW�RI�6WUDWHJLF�&KRLFHV��'HPRQVWUDWLRQ�RI�0HWKRGV��5HI��,QJD�0DM
(ULNVVRQ�9lJYHUNHW��9lJYHUNHW�3XEOLNDWLRQ���������(�

7UDILFR��������3HUV��&RPPHQW�E\�$QGUHDV�.lIHU��UHVSRQVLEOH�IRU�WKH
FRRUGLQDWLRQ�RI�WKH�'DQXEH�6($�ZRUN�


