
�� 7KLV�GRFXPHQW�LV�)DFW�6KHHW�90�����RQH�RI�D�VHULHV�RI�WKH�&ROOHJH�RI�9HWHULQDU\�0HGLFLQH��)ORULGD�&RRSHUDWLYH�([WHQVLRQ�6HUYLFH��,QVWLWXWH�RI�)RRG�DQG

$JULFXOWXUDO�6FLHQFHV��8QLYHUVLW\�RI�)ORULGD��3ULQWHG�'HFHPEHU�������3OHDVH�YLVLW�WKH�)$,56�:HE�VLWH�DW�KWWS���KDPPRFN�LIDV�XIO�HGX�

7KH�,QVWLWXWH�RI�)RRG�DQG�$JULFXOWXUDO�6FLHQFHV�LV�DQ�HTXDO�RSSRUWXQLW\�DIILUPDWLYH�DFWLRQ�HPSOR\HU�DXWKRUL]HG�WR�SURYLGH�UHVHDUFK��HGXFDWLRQDO

LQIRUPDWLRQ�DQG�RWKHU�VHUYLFHV�RQO\�WR�LQGLYLGXDOV�DQG�LQVWLWXWLRQV�WKDW�IXQFWLRQ�ZLWKRXW�UHJDUG�WR�UDFH��FRORU��VH[��DJH��KDQGLFDS��RU�QDWLRQDO�RULJLQ�

)RU� LQIRUPDWLRQ�RQ�REWDLQLQJ�RWKHU�H[WHQVLRQ�SXEOLFDWLRQV��FRQWDFW�\RXU�FRXQW\�&RRSHUDWLYH�([WHQVLRQ�6HUYLFH�RIILFH��)ORULGD�&RRSHUDWLYH

([WHQVLRQ� 6HUYLFH� �� ,QVWLWXWH� RI� )RRG� DQG� $JULFXOWXUDO� 6FLHQFHV� �� 8QLYHUVLW\� RI� )ORULGD� �� &KULVWLQH� 7D\ORU� :DGGLOO�� 'HDQ

�� 3HJJ\�5HHG��ELRORJLFDO�VFLHQWLVW��5XWK�)UDQFLV�)OR\G��'90��DVVRFLDWH�SURIHVVRU��&ROOHJH�RI�9HWHULQDU\�0HGLFLQH��&RRSHUDWLYH�([WHQVLRQ�6HUYLFH��,QVWLWXWH�RI

)RRG�DQG�$JULFXOWXUDO�6FLHQFHV��8QLYHUVLW\�RI�)ORULGD��*DLQHVYLOOH��������

)LJXUH� ��� � /HVLRQV� W\SLFDO� RI� UHG�VRUH�GLVHDVH�� �6PDOO�� UHG�

UDLVHG�XOFHUV�SUHVHQW�RQ�WLSV�RI�GRUVDO�ILQ�UD\V��VPDOO�DUURZ��
/DUJH�XOFHU�RQ�VLGH�RI�ERG\��ODUJH�DUURZ����3KRWR�E\�3��5HHG�

)DFW�6KHHW�90���

¦5HG�6RUH�'LVHDVH§�LQ�*DPH�)LVK�

3HJJ\�5HHG�DQG�5XWK�)UDQFLV�)OR\G
�

2QH�RI�WKH�PRVW�FRPPRQ�GLVHDVH�SUREOHPV WKH�LUULWDWLRQ��WKH�ILVK�ZLOO��IODVK���RU�UXE��WR�ULG�LWVHOI�RI

HQFRXQWHUHG��LQ�IUHVKZDWHU�JDPH�ILVK�LV�JHQHULFDOO\�UHIHUUHG WKH�SDUDVLWH��FDXVLQJ�VFDOH�ORVV�DQG�XOFHUDWLRQ�RI�WKH

WR�DV��UHG�VRUH�GLVHDVH����7KLV�SUREOHP�XVXDOO\�RFFXUV�LQ DOUHDG\�GDPDJHG�DUHD���7KLV�DOORZV�WKH�EDFWHULXP

WKH�VSULQJ�DQG�IDOO��DQG�ILVKHUPHQ�DQG�SRQG�RZQHUV�DUH� $HURPRQDV�K\GURSKLOD�WR�HQWHU�

RIWHQ�FRQFHUQHG�E\�WKH�DSSHDUDQFH�RI�UHG�XOFHUV�DQG�VRUHV

RQ�WKHLU�ILVK���7\SLFDOO\���UHG�VRUH�GLVHDVH��LV�FDXVHG�E\ ,Q�LWV�PLOGHVW�IRUP��WKH�FRQGLWLRQ�LV�VHHQ�DV�UHG��UDLVHG�

WZR�RUJDQLVPV��$HURPRQDV�K\GURSKLOD��D�EDFWHULXP��DQG �VRUHV���RU�OHVLRQV��RQ�WKH�WLSV�RI�ILQV��SDUWLFXODUO\�WKH

+HWHURSRODULD�VS���IRUPHUO\�(SLVW\OLV�VS����D�SURWR]RDQ� GRUVDO�ILQ�RI�EOXHJLOO��)LJXUH������$V�WKH�GLVHDVH

%RWK�RI�WKHVH�RUJDQLVPV�DUH�IRXQG�LQ�DTXDWLF XOFHUV�RQ�WKH�VLGH�RI�WKHLU�ERG\��)LJXUH������%HFDXVH�UHG

HQYLURQPHQWV�DQG�DUH�FDSDEOH�RI�FDXVLQJ�GLVHDVH���5HG VRUH�GLVHDVH�LV�D�JHQHUDO�FRQGLWLRQ�UDWKHU�WKDQ�D�VSHFLILF

VRUH�GLVHDVH�ZLOO�RIWHQ�UXQ�LWV�FRXUVH��DQG�ILVK�PD\�UHFRYHU GLVHDVH��DIIHFWHG�ILVK�PXVW�EH�VHQW�WR�D�ILVK�GLVHDVH

ZLWKRXW�WUHDWPHQW���7KH�SULPDU\�FRQFHUQ�LV�RIWHQ�QRW GLDJQRVWLF�ODERUDWRU\�LQ�RUGHU�WR�FRUUHFWO\�LGHQWLI\�WKH

PRUWDOLW\�RI�ILVK��EXW�UHMHFWLRQ�RI�WKH�DIIHFWHG�ILVK�E\ SDWKRJHQV�FRQWULEXWLQJ�WR�HDFK�RXWEUHDN�RI�GLVHDVH�

DQJOHUV�EHFDXVH�RI�WKH�GLVHDVHG�DSSHDUDQFH���2FFDVLRQDOO\

UHG�VRUH�GLVHDVH�FDQ�UHDFK�HSLGHPLF�SURSRUWLRQV��

FRQWULEXWLQJ�WR��VLJQLILFDQW�PRUWDOLW\��PRUH�WKDQ���

SHUFHQW��RI�JDPH�ILVK���:KHQ�WKLV�LV�WKH�FDVH��WUHDWPHQW�LV

ZDUUDQWHG�

,GHQWLILFDWLRQ�RI�5HG�6RUH�'LVHDVH

5HG�VRUH�GLVHDVH�LV�D�JHQHULF�WHUP�WKDW�GHVFULEHV�D

SK\VLFDO�FRQGLWLRQ�RI�ILVK�UDWKHU�WKDQ�UHIHUULQJ�WR�D�VSHFLILF

GLVHDVH�DJHQW���)LVK�PRVW�IUHTXHQWO\�DIIHFWHG�DUH�JDPH�

ILVK��SDUWLFXODUO\�EOXHJLOO��EUHDP���ODUJHPRXWK�EDVV��DQG

VWULSHG�EDVV�DQG�LWV�K\EULGV���7KH�FRQGLWLRQ�LV�REVHUYHG�LQ

ILVK�IURP�QDWXUDO�ZDWHUV��UHFUHDWLRQDO�ILVKLQJ�SRQGV��DQG

FRPPHUFLDO�DTXDFXOWXUH�IDFLOLWLHV���6RUHV�FDXVHG�E\

+HWHURSRODULD�VS��FDQ�EH�FKDUDFWHUL]HG�E\�ZKLWH�JUH\�

FRWWRQ�OLNH�SDWFKHV�RQ�WKH�ERG\�VXUIDFH�RU�WKH�ILQV���'XH�WR

SURJUHVVHV��ILVK�PD\�EH�DIIOLFWHG�ZLWK�ILQ�HURVLRQ��DQG
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)LJXUH� ��� � $� FRORQ\� RI�+HWHURSDODULD� VS�� VKRZLQJ� W\SLFDO

DSSHDUDQFH� RI� VWDONHG� SURWR]RDO� FRORQ\�ZLWK� FLOLDWHG�PRXWK
DUHDV�

DWWDFKPHQW���7KHUH�LV�D�VSLUDO�RI�RUDO�FLOLD��RU�KDLUV��DW�WKH3DWKRJHQV�&RQWULEXWLQJ�WR�5HG�6RUH

'LVHDVH

5HG�VRUH�GLVHDVH�XVXDOO\�LQYROYHV�VHYHUDO�DTXDWLF

RUJDQLVPV��PRVW�RI�ZKLFK�DUH�FRQVLGHUHG�WR�EH

�RSSRUWXQLVWV���7KDW�LV��WKHVH�RUJDQLVPV�DUH�SUHVHQW�LQ�WKH

HQYLURQPHQW�LQ�ZKLFK�ILVK�OLYH��EXW�DUH�RQO\�DEOH�WR�FDXVH

GLVHDVH�XQGHU�FHUWDLQ�FLUFXPVWDQFHV���)RU�WKLV�UHDVRQ��WKH

FRQGLWLRQ�LV�PRVW�SUHYDOHQW�LQ�WKH�VSULQJ�DQG�IDOO��ZKHQ�WKH

QDWXUDO�GLVHDVH�UHVLVWDQFH�RI�ILVK�LV�ORZ�

2QH�RI�WKH�PRVW�LPSRUWDQW�RUJDQLVPV�WKDW�FRQWULEXWHV�

WR�UHG�VRUH�GLVHDVH�LV�WKH�VWDONHG�SURWR]RDQ��

+HWHURSRODULD�VS���)LJXUH�������7KLV�SURWR]RDQ�DWWDFKHV�WR

WKH�ILQV��VNLQV��RU�JLOOV�RI�ILVK��DQG�IRUPV�FRORQLHV���,W�LV

FDSDEOH�RI�VHFUHWLQJ�DQ�HQ]\PH�WKDW�EHJLQV�WR�EUHDN�GRZQ

WLVVXH�DW�WKH�DWWDFKPHQW�VLWH���7KLV�GDPDJHG�WLVVXH�LV

VXLWDEOH�IRU�LQIHVWDWLRQ�E\�EDFWHULD�DQG�RU�IXQJL��ZKLFK

XOWLPDWHO\�UHVXOWV�LQ�IRUPDWLRQ�RI�D��UHG�VRUH��RU�XOFHU�

7KH�EDFWHULD�PRVW�FRPPRQO\�DVVRFLDWHG�ZLWK�UHG�VRUH

GLVHDVH�LV�$HURPRQDV�K\GURSKLOD��WKH�PRVW�FRPPRQ

EDFWHULDO�LQIHFWLRQ�LQ�DTXDWLF�RUJDQLVPV���2WKHU�RUJDQLVPV�

WKDW�PD\�EH�DVVRFLDWHG�ZLWK�XOFHUDWLYH�OHVLRQV�RQ�ILVK

LQFOXGH�D�QXPEHU�RI�SURWR]RDQV��HJ��,FWK\RERGR�VS�

>IRUPHUO\�&RVWLD�VS�@�DQG�7ULFKRGLQD�VS����WKH�EDFWHULXP�

)OH[LEDFWHU�FROXPQDULV�DQG�IXQJL�LQ�WKH�JHQXV

6DSUROHJQLD���7KH�SUHVHQFH�RI�D�UHG�VRUH�GRHV�QRW

QHFHVVDULO\�PHDQ�WKDW�WKH�ILVK�KDV�+HWHURSRODULD�VS��RU

$HURPRQDV�VS�

:HW�PRXQWV�RI�DIIHFWHG�DUHDV�VKRXOG�EH�H[DPLQHG�E\

PLFURVFRSH�����[�DQG����[��WR�FRQILUP�WKH�SUHVHQFH�RI

+HWHURSRODULD�VS��7KH�FRORQ\�LV�PDGH�XS�RI�QXPHURXV

F\OLQGULFDO��HORQJDWHG�ERGLHV�DWWDFKHG�WR�WKH�HQG�RI�D

EUDQFKHG�VWDON���7KH�EDVH�RI�WKH�VWDON�DWWDFKHV�LWVHOI�WR�WKH

VNLQ�RI�WKH�ILVK��ZKLFK�LW�XVHV�RQO\�DV�D�SODFH�IRU

HQG�RI�HDFK�ERG\��DQG�WKH�FLOLD�FROOHFW�EDFWHULD�DQG�RUJDQLF

GHEULV�IURP�WKH�VXUURXQGLQJ�ZDWHU�

%DFWHULDO�FXOWXUHV�RI�H[WHUQDO�OHVLRQV��DV�ZHOO�DV

SRVWHULRU�NLGQH\��DUH�QHHGHG�WR�FRQILUP�WKH�SUHVHQFH�RI�$�

K\GURSKLOD�RU�RWKHU�EDFWHULD���3ULPDU\�LVRODWLRQ�VKRXOG�EH

GRQH�XVLQJ���SHUFHQW�EORRG�DJDU�DV�ZHOO�DV�2UGDO
V�0HGLD

IRU�)��FROXPQDULV���6HQVLWLYLW\�WHVWLQJ�VKRXOG�EH�GRQH

XVLQJ�0XHOOHU�+LQWRQ�DJDU�

7UDQVPLVVLRQ

+HWHURSRODULD�LV�DOPRVW�HYHU\ZKHUH�LQ�IUHVK�ZDWHU

DQG�VHGLPHQWV���,W�KDV�D�GLUHFW�OLIH�F\FOH��UHTXLULQJ�RQO\�WKH

ILVK�KRVW���,W�UHSURGXFHV�E\�ELQDU\�ILVVLRQ��GLYLGLQJ���DQG

WKH�UHVXOWLQJ�\RXQJ�IRUPV�DUH�IUHH�VZLPPLQJ���7KH�PDWXUH

VWDJH�DWWDFKHV�WR�ILVK�RU�RWKHU�VWUXFWXUHV�LQ�LWV�HQYLURQPHQW��

LQFOXGLQJ�VSDZQLQJ�FRQWDLQHUV�DQG�VXEPHUJHG�ORJV���

+HWHURSRODULD�WKULYHV�LI�WKHUH�DUH�KLJK�OHYHOV�RI�RUJDQLF

PDWWHU�LQ�WKH�ZDWHU�WR�SURYLGH�QXWULHQWV���6WUHVV��FDXVHG�E\

SRRU�ZDWHU�TXDOLW\��FURZGLQJ��ZDWHU�WHPSHUDWXUH

YDULDWLRQV��UHGXFWLRQ�LQ�ERG\�FRQGLWLRQ��RU�VSDZQLQJ�FDQ

LQFUHDVH�WKH�VXVFHSWLELOLW\�RI�ILVK�WR�UHG�VRUH�GLVHDVH�

7UHDWPHQW�RI��5HG�6RUH�'LVHDVH�

,Q�PDQ\�LQVWDQFHV�ILVK�DIIOLFWHG�ZLWK�UHG�VRUH�GLVHDVH

ZLOO�UHFRYHU�ZLWKRXW�WUHDWPHQW���,I�OHVLRQV�RQ�PRVW�ILVK�DUH

PLOG��UHVWULFWHG�WR�WKH�WLSV�RI�GRUVDO�ILQV���DQG�LI�IHZ

PRUWDOLWLHV�DUH�REVHUYHG��LW�PD\�EH�DGYLVDEOH�WR�REVHUYH

WKH�ILVK�GDLO\�DQG�HOHFW�WR�WUHDW�WKH�SRQG�RQO\�LI�WKH

VLWXDWLRQ�VHHPV�WR�ZRUVHQ�UDWKHU�WKDQ�LPSURYH�

,I�WUHDWPHQW�LV�ZDUUDQWHG��SRWDVVLXP�SHUPDQJDQDWH�LV

RIWHQ�HIIHFWLYH�ZKHQ�DGPLQLVWHUHG�RQH�WLPH�DV�D�EDWK�DW��

PJ�O��VHH�,)$6�)DFW�6KHHW��)$�����EHFDXVH�RI�LWV�EURDG

VSHFWUXP�DFWLYLW\�DJDLQVW�H[WHUQDO�SURWR]RD��EDFWHULD��DQG

IXQJL���,I�ILVK�GR�QRW�LPSURYH�IROORZLQJ�WUHDWPHQW�ZLWK

SRWDVVLXP�SHUPDQJDQDWH��WKH\�VKRXOG�EH�VXEPLWWHG�WR�D

ILVK�GLVHDVH�GLDJQRVWLF�ODERUDWRU\��VHH�,)$6�&LUFXODU

������IRU�D�FRPSOHWH�GLDJQRVLV�

,Q�VRPH�LQVWDQFHV��WKH�GLVHDVH�PD\�EH�IDU�HQRXJK

DORQJ�WKDW�ILVK�DUH�G\LQJ�RI�V\VWHPLF�EDFWHULDO�LQIHFWLRQ

VHFRQGDU\�WR�H[WHUQDO�GDPDJH���$QWLELRWLF�WUHDWPHQWV

VKRXOG�EH�SURYLGHG�LQ�D�PHGLFDWHG�IHHG�EDVHG�RQ�UHVXOWV�RI

EDFWHULDO�LVRODWLRQ�DQG�VHQVLWLYLW\�WHVWLQJ��VHH�,)$6�)DFW

6KHHW��90�������,Q�WKH�HYHQW�PHGLFDWHG�IHHG�LV�ZDUUDQWHG�

WKLV�PHGLFDWLRQ�VKRXOG�EH�DGPLQLVWHUHG�LQ�DGGLWLRQ�WR�WKH

SRWDVVLXP�SHUPDQJDQDWH�EDWK��$Q\WLPH�ILVK�GR�QRW
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UHVSRQG�WR�WUHDWPHQW�DV�H[SHFWHG��WKH\�VKRXOG�EH IORXULVK�DQG�DWWDFK�WR�WKH�VNLQ��ZKHUH�WKH\�FDXVH�XQVLJKWO\�

UH�HYDOXDWHG�E\�D�ILVK�GLDJQRVWLF�ODERUDWRU\� EORRG\��XOFHUDWHG�DUHDV�

,I�ILVK�DIIHFWHG�ZLWK�UHG�VRUH�GLVHDVH�FDQ�EH�KDQGOHG��D ,Q�ODNHV�RU�ULYHUV��WUHDWPHQW�LV�QRW�IHDVLEOH���,Q

��SHUFHQW�VDOW�GLS�LV�H[WUHPHO\�HIIHFWLYH�LQ�HOLPLQDWLQJ UHFUHDWLRQDO�IDUP�SRQGV�RU�DTXDFXOWXUH�IDFLOLWLHV�

H[WHUQDO�+HWHURSRODULD�VS��LQIHFWLRQV���6DOW�WUHDWPHQWV�DUH +HWHURSRODULD�VS��PD\�EH�FRQWUROOHG�ZLWK�SRWDVVLXP

GLVFXVVHG�LQ�,)$6�)DFW�6KHHW��90���� SHUPDQJDQDWH�DW���PJ�O�DGPLQLVWHUHG�DV�D�SURORQJHG�EDWK��

:KROHVRPHQHVV�RI�)LVK�ZLWK�5HG�6RUH

'LVHDVH

)LVKHUPHQ�RIWHQ�DVN�ZKHWKHU�LW�LV�VDIH�WR�HDW�JDPH�ILVK

WKDW�KDYH�VRUHV�RQ�WKHP���,Q�PRVW�FDVHV�WKH�VRUHV�DUH

H[WHUQDO�RQO\��DQG�ZKHQ�WKH�ILVK�LV�FOHDQHG��WKH�GDPDJHG

DUHD�LV�HDVLO\�UHPRYHG�IURP�HGLEOH�WLVVXH���7KRURXJK

FRRNLQJ�ZLOO�HOLPLQDWH�DQ\�SDWKRJHQV�WKDW�PLJKW�UHPDLQ�LQ

WLVVXH��UHVXOWLQJ�LQ�D�VDIH�DQG�ZKROHVRPH�SURGXFW��

$OWKRXJK�WKH�DSSHDUDQFH�RI�D�ILVK�ZLWK�VRUHV�RQ�LW�PD\�EH

XQDSSHWL]LQJ��WKHUH�LV�QR�UHDVRQ�WR�GLVFDUG�WKH�ILOOHWV�DV

ORQJ�DV�WKH\�DUH�WKRURXJKO\�FOHDQHG�DQG�FRRNHG�

6XPPDU\

5HG�VRUH�GLVHDVH�LQ�JDPH�ILVK�LV�FRPPRQ�LQ�WKH�VSULQJ

DQG�IDOO��DQG�RIWHQ�GXH�WR�WKH�HIIHFWV�RI�WZR�RSSRUWXQLVWLF

DTXDWLF�SDWKRJHQV��+HWHURSRODULD�VS��DQG�$HURPRQDV

K\GURSKLOD���+HWHURSRODULD�VS��LV�D�FLOLDWHG�SURWR]RDQ�

IRXQG�DOPRVW�HYHU\ZKHUH�LQ�IUHVK�ZDWHU���,W�FDXVHV

SUREOHPDWLF�LQIHVWDWLRQV�RQ�JDPH�ILVK���7KHVH�SURWR]RDQV�

$�VDOW�GLS����SHUFHQW��LV�DOVR�HIIHFWLYH�LI�LW�LV�IHDVLEOH�

$HURPRQDV�K\GURSKLOD�LV�DQ�DTXDWLF�EDFWHULXP

FDSDEOH�RI�LQIHFWLQJ�VNLQ�RU�ILQV�GDPDJHG�E\

+HWHURSRODULD�VS���7KH�EDFWHULXP�DGGV�WR�WKH�GDPDJH

FDXVHG�E\�WKH�SURWR]RDQ��ZKLFK�UHVXOWV�LQ�IRUPDWLRQ�RI

ODUJH�UHG�XOFHUV�DQG�RFFDVLRQDOO\�V\VWHPLF�LQIHFWLRQ���,I�WKH

EDFWHULDO�LQIHFWLRQ�EHFRPHV�V\VWHPLF��PRUWDOLW\�UDWHV�ZLOO�

LQFUHDVH��DQG�DQWLELRWLF�WKHUDS\��DGPLQLVWHUHG�LQ�PHGLFDWHG�

IHHG��LV�ZDUUDQWHG���$QWLELRWLF�WKHUDS\�VKRXOG�EH�EDVHG�RQ

WKH�UHVXOWV�RI�VHQVLWLYLW\�WHVWV���$Q\�WLPH�ILVK�GR�QRW

UHVSRQG�WR�WUHDWPHQW�DV�H[SHFWHG��D�VDPSOH�VKRXOG�EH

VXEPLWWHG�WR�D�ILVK�GLVHDVH�GLDJQRVWLF�ODERUDWRU\�IRU

UHHYDOXDWLRQ�

0DQ\�JDPH�ILVK�DIIHFWHG�ZLWK�UHG�VRUH�GLVHDVH�ZLOO

UHFRYHU�ZLWKRXW�WUHDWPHQW���)LVK�KHDO�YHU\�TXLFNO\��DQG

VRUHV�ZLOO�GLVDSSHDU�UDSLGO\�RQFH�WKH�UHFRYHU\�SURFHVV�KDV

EHJXQ���)LVK�WKDW�KDYH�VRUHV�DUH�VWLOO�DFFHSWDEOH�IRU�KXPDQ

FRQVXPSWLRQ�DV�ORQJ�DV�WKH�GDPDJHG�DUHD�LV�UHPRYHG

ZKHQ�WKH�ILVK�LV�FOHDQHG�DQG�WKH�PHDW�LV�WKRURXJKO\

FRRNHG�


