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/\PH�GLVHDVH�LV�FRQVLGHUHG�D�VHULRXV�KHDOWK�WKUHDW DQG�XSSHU�0LGZHVW��WKH�EODFN�OHJJHG�WLFN�� ,�

WR�ERWK�KXPDQV�DQG�DQLPDOV�LQ�VRPH�SDUWV�RI�WKH�8QLWHG VFDSXODULV���D�VHULHV�IRXQG�LQ�WKH�0LGZHVW�DQG

6WDWHV���7KLV�GLVHDVH�GHYHORSV�GXH�WR�WKH�VSLURFKHWH 6RXWKHDVW��DQG�WKH�:HVWHUQ�EODFN�OHJJHG�WLFN�� ,�

%RUUHOLD�EXUJGRUIHUL�DQG�LV�WUDQVPLWWHG�E\�WKH�ELWH�RI SDFLILFXV���D�VHULHV�IRXQG�PDLQO\�LQ�WKH�FRDVWDO�DUHDV�RI

DQ�LQIHFWHG�WLFN��ZKLFK�LV�IHHGLQJ�RQ�LWV�KRVW���7KH &DOLIRUQLD���7KH�$PHULFDQ�GRJ�WLFN��'HUPDFHQWRU

GLVHDVH�DIIHFWV�KXPDQV�DQG�VRPH�GRPHVWLF�DQLPDOV� YDULDELOLV��DQG�/RQH�VWDU�WLFN��$PEO\RPPD

LQFOXGLQJ�FDWV��GRJV��KRUVHV��DQG�FDWWOH���7KH�/\PH DPHULFDQXP��FDQ�DOVR�FDUU\�WKH�GLVHDVH�

GLVHDVH�RUJDQLVP�LV�D�VRPHZKDW�UHFHQW�PHGLFDO

GLVFRYHU\���/\PH�GLVHDVH�ZDV�ILUVW�GRFXPHQWHG�LQ�WKH 7KH�%RUUHOLD�EXUJGRUIL�RUJDQLVPV�KDYH�EHHQ�IRXQG

8QLWHG�6WDWHV�LQ�������DOWKRXJK�WKH�VLJQV�ZHUH�ILUVW LQ�RWKHU�LQVHFWV��VXFK�DV�GHHU�IOLHV��KRUVH�IOLHV��DQG

GHVFULEHG�E\�D�6ZHGLVK�SK\VLFLDQ�DV�HDUO\�DV��������7KH PRVTXLWRHV�EXW�WKHVH�LQVHFWV�KDYH�QRW�EHHQ�VKRZQ�WR

GLVHDVH�LV�QDPHG�IRU�WKH�WRZQ�RI�2OG�/\PH��&RQQHFWLFXW WUDQVPLW�WKH�GLVHDVH�

ZKHUH�WKH�ILUVW�FDVHV�RFFXUUHG���,W�KDV�DOVR�EHHQ

GHVFULEHG�LQ�(XURSH��$IULFD��$XVWUDOLD��$VLD�DQG�&KLQD�� 'HHU�WLFNV�DUH�FRPPRQ�RQ�VPDOO�URGHQWV�DQG�DUH�WKH

$SSUR[LPDWHO\������FDVHV�RI�/\PH�GLVHDVH�LQ�KXPDQV PDMRU�VRXUFHV�RI�/\PH�GLVHDVH�LQIHFWLRQ���7KH�ODUYDO

DUH�UHSRUWHG�HYHU\�\HDU�LQ�WKH�8QLWHG�6WDWHV���$V�RI VWDJH�RI�WKH�WLFN�JHQHUDOO\�IHHGV�RQ�WKH�ZKLWH�IRRWHG

������WKH�PHGLFDO�FRPPXQLW\�LV�UHTXLUHG�WR�UHSRUW�FDVHV PRXVH��DQ�DQLPDO�WKDW�FDUULHV�WKH�RUJDQLVP�ZLWK�QR�LOO

RI�WKLV�GLVHDVH� HIIHFWV���,Q�WKH�VXEVHTXHQW�Q\PSKDO�VWDJH�DQG�DGXOW

,Q�������/\PH�GLVHDVH�ZDV�GLDJQRVHG�LQ�RQO\�HLJKW ZDUP�EORRGHG�PDPPDOV���7KH�GHHU�WLFN�LV�D�VPDOO

VWDWHV���$W�OHDVW����VWDWHV�KDYH�UHSRUWHG�/\PH�GLVHDVH�LQ EURZQ�WLFN���7KH�DGXOW�IHPDOH��ZKHQ�IXOO\�HQJRUJHG�ZLWK

KXPDQV�EXW�WKH�SUHVHQFH�RI�WKH�RUJDQLVP�KDV�QRW�EHHQ D�EORRG�PHDO��LV�DSSUR[LPDWHO\�WKH�VL]H�RI�D�SHD�DQG�KDV

SURYHQ�LQ�DOO�RI�WKHVH���,W�LV�HVWLPDWHG�WKDW�WKH�DFWXDO DQ�RUDQJH�RU�\HOORZ�DEGRPHQ���$W�WKH�ODUYDO�DQG

LQFLGHQFH�RI�WKH�GLVHDVH�LV�PXFK�JUHDWHU��EXW�WKH Q\PSKDO�VWDJHV��WKH�WLFN�LV�DSSUR[LPDWHO\�WKH�VL]H�RI�WKH

GLIILFXOW\�RI�GLDJQRVLV�KDV�SUHYHQWHG�PDQ\�FDVHV�IURP KHDG�RI�D�FRPPRQ�SLQ���$W�DOO�VWDJHV�RI�GHYHORSPHQW�

EHLQJ�UHSRUWHG���,WV�SUHYDOHQFH�LQ�DQLPDOV�PD\�EH�DV WKH�GHHU�WLFN�LV�PXFK�VPDOOHU�WKDQ�WKH�FRPPRQ�GRJ�WLFN�

JUHDW�RU�JUHDWHU�WKDQ�LQ�KXPDQV�

7KH�SULPDU\�YHFWRUV�RI�WKH�GLVHDVH�DUH�WKH�QRUWKHUQ DQLPDOV�GXULQJ�DOO�VWDJHV�RI�GHYHORSPHQW���)RU�DQ

GHHU�WLFN��,[RGHV�GDPPLQL���D�VHULHV�LQ�WKH�1RUWKHDVW XQNQRZQ�UHDVRQ��WKH�GLVHDVH�GRHV�QRW�FDXVH�LOOQHVV�LQ

VWDJHV��WKH�WLFN�ZLOO�XVXDOO\�IHHG�RQ�ODUJHU

7KHVH�WLFNV�DUH�FDSDEOH�RI�LQIHFWLQJ�KXPDQV�DQG
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VRPH�DQLPDOV�LQFOXGLQJ�GHHU�DQG�ELUGV���$QLPDOV�DQG FDQ�EH�FDWHJRUL]HG�DV�HLWKHU�DFXWH�RU�FKURQLF���7KH�VLJQV

KXPDQV�FDQ�DFTXLUH�/\PH�GLVHDVH�DW�DQ\WLPH�GXULQJ�WKH RI�DQ�DFXWH�LQIHFWLRQ�LQFOXGH�IHYHU��SRRU�DSSHWLWH�

\HDU��EXW�PRVW�FDVHV�RFFXU�IURP�0D\�WKURXJK OHWKDUJ\�DQG�D�VXGGHQ�RQVHW�RI�ODPHQHVV�RU�MRLQW�SDLQ��

1RYHPEHU�ZKHQ�WKH�WLFNV�DUH�WKH�PRVW�DFWLYH���7KH 7KHVH�DQLPDOV�RIWHQ�GR�QRW�KDYH�VZROOHQ�MRLQWV��DQG�LW�LV

Q\PSK�VWDJH�LV�PRVW�FRPPRQ�LQ�ODWH�VSULQJ�DQG IUHTXHQWO\�GLIILFXOW�WR�GHWHUPLQH�WKH�RULJLQ�RI�WKH�SDLQ��

VXPPHU��ZKLOH�WKH�DGXOWV�DUH�SUHVHQW�LQ�WKH�HDUO\�VSULQJ 7KH�ODPHQHVV�LV�LQWHUPLWWHQW�DQG�DSSHDUV�WR�PLJUDWH

DQG�IDOO� IURP�RQH�MRLQW�WR�DQRWKHU���0DQ\�DIIHFWHG�GRJV�KDYH

7KH�LQIHFWLYH�RUJDQLVP�HQWHUV�WKH�ERG\�WKURXJK�D DIIHFWHG���,Q�WKH�PRUH�FKURQLF�LQIHFWLRQ��WKH�MRLQW

WLFN�ELWH��RU�GLUHFWO\�WKURXJK�D�EUHDN�LQ�WKH�VNLQ��DQG�LV ODPHQHVV�PD\�RFFXU�ZLWK�LQFUHDVLQJ�IUHTXHQF\�RYHU

VSUHDG�WKURXJK�WKH�O\PSKDWLFV�WR�UHJLRQDO�O\PSK�QRGHV�� VHYHUDO�ZHHNV���7KH�FDUSXV��HOERZ��DQG�KRFN�DUH�WKH

$�EDFWHUHPLD�PD\�EH�HVWDEOLVKHG�ZKLFK�FDQ�LQIHFW�DOO MRLQWV�PRVW�FRPPRQO\�LQYROYHG���6RPH�GRJV�PD\

ERG\�WLVVXHV�ZLWKLQ�D�VKRUW�SHULRG���/\PH�GLVHDVH�LQ H[SHULHQFH�FDUGLDF�RU�UHQDO�IDLOXUH��RU�FHQWUDO�QHUYRXV

KXPDQV�FDQ�EH�GLYLGHG�LQWR�WKUHH�VWDJHV���7KH�HDUO\ V\VWHP�SUREOHPV���2QFH�DJDLQ��GLDJQRVLV�RI�/\PH

VWDJH�LV�DVVRFLDWHG�ZLWK�D�FKDUDFWHULVWLF�VNLQ�UDVK�ZKLFK GLVHDVH�LV�GLIILFXOW���$�ODUJH�QXPEHU�RI�GRJV�OLYLQJ�LQ

RFFXUV�LQ�DERXW��������RI�WKH�FDVHV���8VXDOO\�WKH�VNLQ LQIHFWHG�DUHDV�ZLOO�WHVW�SRVLWLYH�ZKLFK�LQGLFDWHV�DQ

UDVK�H[SDQGV�IURP�WKH�VLWH�RI�WKH�WLFN�ELWH�DQG�KDV�D�UHG H[SRVXUH�WR�WKH�RUJDQLVP��EXW�PDQ\�RI�WKHVH�DQLPDOV

RXWHU�PDUJLQ�DQG�D�SDOH�FHQWHU���7KH�UDVK�PD\�RFFXU ZLOO�QRW�GHYHORS�FOLQLFDO�GLVHDVH�

VHYHUDO�GD\V�WR�D�PRQWK�DIWHU�D�WLFN�ELWH���2WKHU

V\PSWRPV�ZKLFK�PD\�RFFXU�ZLWK�RU�ZLWKRXW�WKH�VNLQ 7ZR�YDFFLQHV�IRU�GRJV�DJDLQVW�/\PH�GLVHDVH�KDYH

UDVK�DUH�IOX�OLNH�V\PSWRPV��VXFK�DV�KHDGDFKH��VWLIIQHVV� EHHQ�OLFHQVHG�E\�WKH�8QLWHG�6WDWHV�'HSDUWPHQW�RI

ERG\�SDLQ��IHYHU��DQG�ORVV�RI�DSSHWLWH���7KHVH�HDUO\�VLJQV $JULFXOWXUH���7KH�YDFFLQHV�DUH�IRU�XVH�LQ�GRJV�ZKLFK�DUH

PD\�GLVDSSHDU�ZLWKLQ���WR���ZHHNV�HYHQ�ZLWKRXW ���ZHHNV�RU�PRUH�RI�DJH���7ZR�GRVHV�DUH�DGPLQLVWHUHG

WUHDWPHQW���7KH�VHFRQG�VWDJH�XVXDOO\�RFFXUV�VHYHUDO LQLWLDOO\�WKUHH�ZHHNV�DSDUW�IROORZHG�E\�DQQXDO

ZHHNV�RU�PRQWKV�DIWHU�WKH�LQIHFWLRQ�DQG�LV�GHPRQVWUDWHG UHYDFFLQDWLRQ���$QLPDO�KHDOWK�RIILFLDOV�FDXWLRQ�WKDW

E\�MRLQW�SDLQ��KHDGDFKH��LQFRRUGLQDWLRQ��ZHDNQHVV�DQG YDFFLQHV�PD\�QRW�EH�QHFHVVDU\�IRU�DOO�GRJV�DQG�WKHLU�XVH

LUUHJXODU�KHDUWEHDW���7KH�WKLUG�VWDJH�LV�WKH�DGYDQFHG QHHGV�WR�EH�HYDOXDWHG�

VWDJH�DQG�PD\�RFFXU�PRQWKV�WR�\HDUV�DIWHU�WKH�LQIHFWLRQ��

7KLV�VWDJH�LV�FKDUDFWHUL]HG�E\�DUWKULWLV�ZLWK�SDLQ�DQG &DWV�LQ�VRPH�DUHDV�DUH�IUHTXHQWO\�VHHQ�ZLWK

VZHOOLQJ�RI�WKH�MRLQWV���&KURQLF�QHXURORJLFDO�VLJQV�PD\ Q\PSKDO�DQG�DGXOW�WLFNV��SDUWLFXODUO\�DURXQG�WKH�H\HOLGV��

DOVR�RFFXU� +RZHYHU��IHZ�/\PH�GLVHDVH�DVVRFLDWHG�LOOQHVVHV�KDYH

/\PH�GLVHDVH�LV�WUHDWHG�ZLWK�DQWLELRWLFV�DQG�GXULQJ QXPEHU�RI�EORRG�VDPSOHV��ZKLFK�KDYH�EHHQ�WHVWHG��KDYH

WKH�HDUO\�VWDJH�WUHDWPHQW�LV�UDSLGO\�HIIHFWLYH���'XULQJ EHHQ�SRVLWLYH���7KH�VLJQLILFDQFH�RI�/\PH�GLVHDVH�LQ�FDWV

ODWHU�VWDJHV��WKH�GLVHDVH�EHFRPHV�PRUH�GLIILFXOW�WR�WUHDW�� KDV�\HW�WR�EH�GHWHUPLQHG�

'LDJQRVLV�LV�RIWHQ�GLIILFXOW�DQG�WKH�FXUUHQW�DYDLODEOH

ODERUDWRU\�WHVWV�DUH�UHODWLYHO\�LQVHQVLWLYH�LQ�HDUO\�/\PH 0DQ\�FDWWOH�PD\�WHVW�SRVLWLYH�IRU�/\PH�GLVHDVH�EXW

GLVHDVH���%HFDXVH�RI�WKLV��PRVW�GLDJQRVHV�RI�SHRSOH�DUH WKH\�PLJKW�QRW�GHYHORS�DQ\�V\PSWRPV�RI�WKH�GLVHDVH��

EDVHG�RQ�WKH�SHUVRQ
V�V\PSWRPV�DQG�D�KLVWRU\�RI &RZV�ZKLFK�DUH�FOLQLFDOO\�DIIHFWHG�PD\�VKRZ�VLJQV�RI

H[SRVXUH�WR�WLFNV� ODPHQHVV��VZROOHQ�MRLQWV��IHYHU��DUWKULWLV�DQG�ODPLQLWLV��

&DWV��GRJV��KRUVHV��DQG�FDWWOH�DOVR�EHFRPH�LQIHFWHG IRXQG�LQ�KXPDQV�KDV�EHHQ�GHPRQVWUDWHG�RQ�WKH�XGGHU�RI

ZLWK�WKH�/\PH�GLVHDVH�RUJDQLVP�DQG�VKRZ�FOLQLFDO�VLJQV VRPH�LQIHFWHG�FRZV�

RI�WKH�GLVHDVH���$OO�DJHV��EUHHGV�DQG�ERWK�VH[HV�RI�WKHVH

DQLPDOV�DSSHDU�WR�EH�VXVFHSWLEOH�WR�WKH�LQIHFWLRQ�� ,Q�UHFHQW�VXUYH\V���������RI�KRUVHV�WHVWHG�SRVLWLYH

+RZHYHU��DQLPDOV�XVXDOO\�GR�QRW�GHYHORS�WKH IRU�/\PH�GLVHDVH��\HW�WKH�DQLPDOV�H[KLELWHG�QR

FKDUDFWHULVWLF�UHG�VNLQ�UDVK�ZKLFK�LV�REVHUYHG�LQ V\PSWRPV�RI�WKH�GLVHDVH���3DVWXUHG�KRUVHV�DUH�DW�ULVN�RI

KXPDQV���7KH�PRVW�FRPPRQ�V\PSWRPV�LQFOXGH JHWWLQJ�/\PH�GLVHDVH�IURP�WKH�ELWHV�RI�LQIHFWHG�WLFNV��

LQWHUPLWWHQW�ODPHQHVV��OHWKDUJ\��IHYHU��VZROOHQ�JODQGV� 7KH�WLFNV�SUHIHU�WKH�OHJV�DQG�WKH�DUHD�DURXQG�WKH

DQG�D�ORVV�RI�DSSHWLWH���,Q�GRJV��/\PH�GLVHDVH�LQIHFWLRQV WDLO�KHDG�EXW�FDQ�DOVR�EH�IRXQG�RQ�RWKHU�DUHDV�RI�WKH

UHFXUUHQW�HSLVRGHV�RI�ODPHQHVV�ZLWK�WZR�RU�PRUH�MRLQWV

EHHQ�UHSRUWHG�LQ�FDWV�DQG�RQO\�RQH�WKLUG�RI�D�OLPLWHG

$�VNLQ�OHVLRQ�UHVHPEOLQJ�WKH�HU\WKHPD�PLJUDPV�UDVK
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ERG\���0DQ\�KRUVHV�DUH�ELWWHQ�E\�LQIHFWHG�WLFNV�DQG�GR

QRW�GHYHORS�GLVHDVH�V\PSWRPV���+RUVHV�ZKLFK�GHYHORS

V\PSWRPV�RI�WKH�GLVHDVH�VKRZ�D�VXGGHQ�RQVHW�RI 3URWHFW�\RXU�DQLPDOV�IURP�/\PH�'LVHDVH�

ODPHQHVV�RU�VWLIIQHVV�HVSHFLDOO\�LQ�WKH�KLQG�OHJV���2WKHU

SRVVLEOH�VLJQV�LQFOXGH�IHYHU��DQRUH[LD�DQG�D�GHSUHVVHG

DWWLWXGH���,Q�DGGLWLRQ��ERWK�KRUVHV�DQG�FDWWOH�PD\�KDYH

FKURQLF�ZHLJKW�ORVV��DERUWLRQV��DQG�ODPLQLWLV�OLNH�VLJQV��

7KHVH�DQLPDOV�ZLOO�VKRZ�VLJQV�RI�ODPLQLWLV�EXW�DUH�QRW

VHQVLWLYH�WR�WKH�DSSOLFDWLRQ�RI�KRRI�WHVWHUV�

$OWKRXJK�GLIILFXOW�WR�GLDJQRVH�ZKHQ�GHWHFWHG�LQ�LWV

HDUO\�VWDJH��/\PH�GLVHDVH�FDQ�EH�HIIHFWLYHO\�WUHDWHG��

'LDJQRVLV�LV�EDVHG�RQ�KLVWRU\��FOLQLFDO�VLJQV��VHURORJ\�

DQG�WKH�SDWLHQW
V�UHVSRQVH�WR�WUHDWPHQW���,W�LV�LPSRUWDQW

WR�EH�DZDUH�RI�WKH�OLPLWDWLRQV�RI�VHURORJ\�WHVWV��

$QWLELRWLFV�XVHG�IRU�WUHDWPHQW�LQFOXGH�WHWUDF\FOLQHV�DQG

SHQLFLOOLQV��DQG�WKHVH�DUH�HIIHFWLYH�ZKHQ�DGPLQLVWHUHG

ZLWKLQ�WKH�HDUO\�VWDJHV�RI�WKH�GLVHDVH���/DWHU�VWDJHV�RI

WKH�GLVHDVH�PD\�UHTXLUH�WKH�DGPLQLVWUDWLRQ�RI

LQWUDYHQRXV�DQWLELRWLFV�IRU�DQ�H[WHQGHG�SHULRG���6WXGLHV

DUH�FXUUHQWO\�XQGHUZD\�WR�GHYHORS�DQ�HIIHFWLYH�YDFFLQH

IRU�KRUVHV�DQG�FDWWOH�

7KH�SUHYHQWLRQ�RI�/\PH�GLVHDVH�LQ�ERWK�SHRSOH�DQG

DQLPDOV�FDQ�EH�DFFRPSOLVKHG�WKURXJK�WKH�URXWLQH�XVH�RI

DSSURYHG�SHVWLFLGHV���,W�LV�LPSRUWDQW�WR�UHPHPEHU�WKDW

EHLQJ�ELWWHQ�E\�D�WLFN�GRHV�QRW�DOZD\V�SURGXFH�/\PH

GLVHDVH��EHFDXVH�QRW�DOO�WLFNV�DUH�LQIHFWHG���$OVR�EHFDXVH

LQIHFWHG�WLFNV�PXVW�EH�DWWDFKHG�DW�OHDVW����KRXUV�EHIRUH

WKH�GLVHDVH�RUJDQLVP�LV�WUDQVPLWWHG��LW�LV�SUXGHQW�WR

FKHFN�DQLPDOV�RQ�D�UHJXODU�EDVLV�DQG�WUHDW�WKHP�DV

QHFHVVDU\�

7KH�UHPRYDO�RI�DWWDFKHG�WLFNV�VKRXOG�EH�GRQH�ZLWK

WZHH]HUV�E\�JUDVSLQJ�WKH�WLFN�ZKHUH�LWV�PRXWKSDUWV

DWWDFK�WR�WKH�VNLQ���7KH�WLFN�VKRXOG�EH�VDYHG�E\�SODFLQJ

LW�LQ�D�MDU�DQG�WKH�GDWH�DQG�WKH�ORFDWLRQ�VKRXOG�EH

UHFRUGHG���,I�V\PSWRPV�RI�/\PH�GLVHDVH�GHYHORS��WKH

WLFN�FDQ�KHOS�WKH�GRFWRU�RU�YHWHULQDULDQ�PDNH�D

GLDJQRVLV�

/\PH�GLVHDVH�LV�VHOGRP�IDWDO�WR�KXPDQV�RU�DQLPDOV�

EXW�LI�LW�LV�DOORZHG�WR�SURJUHVV�WR�DGYDQFHG�VWDJHV��WKH

GLVHDVH�FDQ�UHVXOW�LQ�VHYHUH�DUWKULWLV�RU�QHXURORJLFDO

GLVRUGHUV�DQG�GHELOLWDWLRQ�

7KHUH�KDYH�EHHQ�QR�FRQILUPHG�FDVHV�RI

WUDQVPLVVLRQ�RI�/\PH�GLVHDVH�IURP�DQLPDOV�GLUHFWO\�WR

KXPDQV�HYHQ�WKRXJK�WKH�RUJDQLVP�KDV�EHHQ�IRXQG�LQ�WKH

XULQH�RI�LQIHFWHG�DQLPDOV�

6XPPDU\

D��� 8VH�WLFN�FROODUV��GLSV��EDWKV��DQG�VSUD\V�RQ�\RXU

GRJV�DQG�FDWV�

E��� ([DPLQH�KRUVHV�DQG�FDWWOH�IUHTXHQWO\�IRU�WLFNV���8VH

DSSURSULDWH�LQVHFWLFLGHV�IRU�KRUVHV�DQG�FDWWOH���$VN

\RXU�YHWHULQDULDQ�IRU�UHFRPPHQGDWLRQV�

F��� &KHFN�SHWV�IRU�WLFNV�EHIRUH�EULQJLQJ�WKHP�LQVLGH�WKH

KRPH�

G��� .HHS�WKH�\DUG�DQG�ODZQ�PRZHG�DQG�IUHH�RI�EUXVK

DQG�GHEULV�ZKHUH�WLFNV�PD\�FRQJUHJDWH���6SUD\

DUHDV�RI�WKH�\DUG�ZKHUH�WLFNV�PD\�FROOHFW�

H��� ,Q�LQIHVWHG�DUHDV��GRJV�PD\�QHHG�WR�EH�YDFFLQDWHG��

&KHFN�ZLWK�\RXU�YHWHULQDULDQ�


