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7KHUH�LV�JURZLQJ�HYLGHQFH�WKDW�$PHULFDQV�ZRXOG�KDYH�EHWWHU�KHDOWK�DQG�D�ORZHU�LQFLGHQFH�RI�FDQFHU
DQG�ILEURF\VWLF�GLVHDVH�RI�WKH�EUHDVW�LI�WKH\�FRQVXPHG�PRUH�LRGLQH��$�GHFUHDVH�LQ�LRGLQH�LQWDNH�FRXSOHG
ZLWK�DQ�LQFUHDVHG�FRQVXPSWLRQ�RI�FRPSHWLQJ�KDORJHQV��IOXRULGH�DQG�EURPLGH��KDV�FUHDWHG�DQ�HSLGHPLF
RI�LRGLQH�GHILFLHQF\�LQ�$PHULFD�
3HRSOH�LQ�WKH�8�6��FRQVXPH�DQ�DYHUDJH�����PLFURJUDPV���J��RI�LRGLQH�D�GD\��,Q�FRQWUDVW��SHRSOH�LQ
-DSDQ�FRQVXPH�PRUH�WKDQ����PLOOLJUDPV��PJ��RI�LRGLQH�D�GD\����������J���D����IROG�JUHDWHU�DPRXQW�
7KH\�HDW�VHDZHHG��ZKLFK�LQFOXGH�EURZQ�DOJDH��NHOS���UHG�DOJDH��QRUL�VKHHWV��ZLWK�VXVKL���DQG�JUHHQ
DOJDH��FKORUHOOD���&RPSDUHG�WR�WHUUHVWULDO�SODQWV��ZKLFK�FRQWDLQ�RQO\�WUDFH�DPRXQWV�RI�LRGLQH�������
PJ�JP���WKHVH�PDULQH�SODQWV�KDYH�KLJK�FRQFHQWUDWLRQV�RI�WKLV�QXWULHQW�����²����PJ�JP���:KHQ�VWXGLHG
LQ�������-DSDQHVH�VHDZHHG�FRQVXPSWLRQ�ZDV�IRXQG�WR�EH�����JUDPV��JP��D�GD\�DQG�WKDW�HDWHQ�KDG�D
PHDVXUHG�LRGLQH�FRQFHQWUDWLRQ�RI�����PJ�JP�RI�VHDZHHG�� ������PJ�RI�LRGLQH���$FFRUGLQJ�WR�SXEOLF
KHDOWK�RIILFLDOV��PDLQODQG�-DSDQHVH�QRZ�FRQVXPH������JP�RI�VHDZHHG�D�GD\�� ����PJ�RI�LRGLQH��LI�LWV
LRGLQH�FRQWHQW��QRW�PHDVXUHG��UHPDLQV�XQFKDQJHG���5HVHDUFKHUV�KDYH�GHWHUPLQHG�WKDW�UHVLGHQWV�RQ�WKH
FRDVW�RI�+RNNDLGR�HDW�D�TXDQWLW\�RI�VHDZHHG�VXIILFLHQW�WR�SURYLGH�D�GDLO\�LRGLQH�LQWDNH�RI�����PJ�D
GD\��6DOWZDWHU�ILVK�DQG�VKHOOILVK�FRQWDLQ�LRGLQH��EXW�RQH�ZRXOG�KDYH�WR�HDW���²���SRXQGV�RI�ILVK�WR�JHW
���PJ�RI�LRGLQH�
+HDOWK�FRPSDULVRQV�EHWZHHQ�WKH�WZR�FRXQWULHV�DUH�GLVWXUELQJ��7KH�LQFLGHQFH�RI�EUHDVW�FDQFHU�LQ�WKH
8�6��LV�WKH�KLJKHVW�LQ�WKH�ZRUOG��DQG�LQ�-DSDQ��XQWLO�UHFHQWO\��WKH�ORZHVW��-DSDQHVH�ZRPHQ�ZKR�HPLJUDWH
IURP�-DSDQ�RU�DGRSW�D�:HVWHUQ�VW\OH�GLHW�KDYH�D�KLJKHU�UDWH�RI�EUHDVW�FDQFHU�FRPSDUHG�ZLWK�WKRVH�WKDW
FRQVXPH�VHDZHHG��/LIH�H[SHFWDQF\�LQ�WKH�8�6��LV�������\HDUV����WK�LQ�����FRXQWULHV�VXUYH\HG��,W�LV
������\HDUV�LQ�-DSDQ��WKH�KLJKHVW�RI�DOO�LQGXVWULDOL]HG�FRXQWULHV�DQG�RQO\�VOLJKWO\�EHKLQG�WKH�ILYH�OHDGHUV
²�$QGRUUD��0DFDX��6DQ�0DULQR��6LQJDSRUH��DQG�+RQJ�.RQJ��7KH�LQIDQW�PRUWDOLW\�UDWH�LQ�-DSDQ�LV�WKH
ORZHVW�LQ�WKH�ZRUOG������GHDWKV�XQGHU�DJH�RQH�SHU�������OLYH�ELUWKV��KDOI�WKH�LQIDQW�PRUWDOLW\�UDWH�LQ�WKH
8QLWHG�6WDWHV�
7RGD\���LQ���$PHULFDQ�ZRPHQ��DOPRVW����SHUFHQW��ZLOO�GHYHORS�EUHDVW�FDQFHU�GXULQJ�WKHLU�OLIHWLPH�
7KLUW\�\HDUV�DJR��ZKHQ�LRGLQH�FRQVXPSWLRQ�ZDV�WZLFH�DV�KLJK�DV�LW�LV�QRZ�������J�D�GD\����LQ���
ZRPHQ�GHYHORSHG�EUHDVW�FDQFHU��,RGLQH�ZDV�XVHG�DV�D�GRXJK�FRQGLWLRQHU�LQ�PDNLQJ�EUHDG��DQG�HDFK
VOLFH�RI�EUHDG�FRQWDLQHG������PJ�RI�LRGLQH��,Q�������EUHDG�PDNHUV�VWDUWHG�XVLQJ�EURPLGH�DV�D
FRQGLWLRQHU�LQVWHDG��ZKLFK�FRPSHWHV�ZLWK�LRGLQH�IRU�DEVRUSWLRQ�LQWR�WKH�WK\URLG�JODQG�DQG�RWKHU�WLVVXHV
LQ�WKH�ERG\��,RGLQH�ZDV�DOVR�PRUH�ZLGHO\�XVHG�LQ�WKH�GDLU\�LQGXVWU\����\HDUV�DJR�WKDQ�LW�LV�QRZ�
1RZ�LRGL]HG�WDEOH�VDOW�LV�WKH�FKLHI�VRXUFH�RI�LRGLQH�LQ�D�:HVWHUQ�GLHW��%XW����SHUFHQW�RI�$PHULFDQ
KRXVHKROGV�EX\�VDOW�ZLWKRXW�LRGLQH��ZKLFK�JURFHU\�VWRUHV�DOVR�VHOO��$QG�RYHU�WKH�ODVW�WKUHH�GHFDGHV
SHRSOH�ZKR�GR�XVH�LRGL]HG�WDEOH�VDOW�KDYH�GHFUHDVHG�WKHLU�FRQVXPSWLRQ�RI�LW�E\����SHUFHQW�
)XUWKHUPRUH��WKH�PXFK�KLJKHU�FRQFHQWUDWLRQV�RI�FKORULGH�LQ�VDOW��1D&O��LQKLELWV�DEVRUSWLRQ�RI�LWV�VLVWHU
KDORJHQ�LRGLQH��WKH�LQWHVWLQHV�DEVRUE�RQO\����SHUFHQW�RI�WKH�LRGLQH�SUHVHQW�LQ�LRGL]HG�WDEOH�VDOW���$V�D
UHVXOW�����SHUFHQW�RI�WKH�8�6��DGXOW�IHPDOH�SRSXODWLRQ�VXIIHUV�IURP�PRGHUDWH�WR�VHYHUH�LRGLQH
GHILFLHQF\��ZKLFK�KHDOWK�DXWKRULWLHV�GHILQH�DV�D�XULQDU\�LRGLQH�FRQFHQWUDWLRQ�OHVV�WKDQ�����J��/��:RPHQ
ZLWK�JRLWHUV��D�YLVLEOH��QRQFDQFHURXV�HQODUJHPHQW�RI�WKH�WK\URLG�JODQG��RZLQJ�WR�LRGLQH�GHILFLHQF\�KDYH
EHHQ�IRXQG�WR�KDYH�D�WKUHH�WLPHV�JUHDWHU�LQFLGHQFH�RI�EUHDVW�FDQFHU��$�KLJK�LQWDNH�RI�LRGLQH�LV
DVVRFLDWHG�ZLWK�D�ORZ�LQFLGHQFH�EUHDVW�FDQFHU��DQG�D�ORZ�LQWDNH�ZLWK�D�KLJK�LQFLGHQFH�RI�EUHDVW�FDQFHU�
$QLPDO�VWXGLHV�VKRZ
WKDW�LRGLQH�SUHYHQWV
EUHDVW�FDQFHU��DUJXLQJ
IRU�D�FDXVDO�DVVRFLDWLRQ
LQ�WKHVH�HSLGHPLRORJLFDO
ILQGLQJV��7KH
FDUFLQRJHQV
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QLWURVPHWK\OXUHD�DQG
'0%$�FDXVH�EUHDVW
FDQFHU�LQ�PRUH�WKDQ���
SHUFHQW�RI�IHPDOH�UDWV�
7KRVH�JLYHQ�LRGLQH�
HVSHFLDOO\�LQ�LWV
PROHFXODU�IRUP�DV�,��
KDYH�D�VWDWLVWLFDOO\
VLJQLILFDQW�GHFUHDVH�LQ
LQFLGHQFH�RI�FDQFHU�
2WKHU�HYLGHQFH�DGGLQJ
ELRORJLF�SODXVLELOLW\�WR
WKH�K\SRWKHVLV�WKDW
LRGLQH�SUHYHQWV�EUHDVW�FDQFHU�LQFOXGHV�WKH�ILQGLQJ�WKDW�WKH�GXFWDO�FHOOV�LQ�WKH�EUHDVW��WKH�RQHV�PRVW�OLNHO\
WR�EHFRPH�FDQFHURXV��DUH�HTXLSSHG�ZLWK�DQ�LRGLQH�SXPS��WKH�VRGLXP�LRGLQH�V\PSRUWHU��WKH�VDPH�RQH
WKDW�WKH�WK\URLG�JODQG�KDV��WR�VRDN�XS�WKLV�HOHPHQW�
6LPLODU�ILQGLQJV�DSSO\�WR�ILEURF\VWLF�GLVHDVH�RI�WKH�EUHDVW��7KH�LQFLGHQFH�RI�ILEURF\VWLF�EUHDVW�GLVHDVH�LQ
$PHULFDQ�ZRPHQ�ZDV���SHUFHQW�LQ�WKH�����V��7RGD\�����SHUFHQW�RI�ZRPHQ�KDYH�WKLV�GLVRUGHU�
PDQLIHVWHG�E\�HSLWKHOLDO�K\SHUSODVLD��DSRFULQH�JODQG�PHWDSODVLD��IOXLG�ILOOHG�F\VWV��DQG�ILEURVLV��6L[
PLOOLRQ�$PHULFDQ�ZRPHQ�ZLWK�ILEURF\VWLF�GLVHDVH�KDYH�PRGHUDWH�WR�VHYHUH�EUHDVW�SDLQ�DQG�WHQGHUQHVV
WKDW�ODVWV�PRUH�WKDQ���GD\V�GXULQJ�WKH�PHQVWUXDO�F\FOH�
,Q�DQLPDO�VWXGLHV��IHPDOH�UDWV�IHG�DQ�LRGLQH�IUHH�GLHW�GHYHORS�ILEURF\VWLF�FKDQJHV�LQ�WKHLU�EUHDVWV��DQG
LRGLQH�LQ�LWV�HOHPHQWDO�IRUP��,���FXUHV�LW�

5XVVLDQ�UHVHDUFKHUV�ILUVW�VKRZHG��LQ�������WKDW�LRGLQH�HIIHFWLYHO\�UHOLHYHV�VLJQV�DQG�V\PSWRPV�RI
ILEURF\VWLF�EUHDVW�GLVHDVH��9LVKQLDNRYD�DQG�0XUDY
HYD�WUHDWHG�����ZRPHQ�VXIIHULQJ�IURP�ILEURF\VWLF
GLVHDVH�ZLWK����PJ�.,�GXULQJ�WKH�LQWHUPHQVWUXDO�SHULRG�DQG�REWDLQHG�D�EHQHILFLDO�KHDOLQJ�HIIHFW�LQ���
SHUFHQW��LW�LV�UHIHUHQFH����KHUH��
7KHQ�*KHQW�DQG�FRZRUNHUV��LQ�D�VWXG\�SXEOLVKHG�LQ�WKH�&DQDGLDQ�-RXUQDO�RI�6XUJHU\�LQ�������OLNHZLVH
IRXQG�WKDW�LRGLQH�UHOLHYHV�VLJQV�DQG�V\PSWRPV�RI�ILEURF\VWLF�EUHDVW�GLVHDVH�LQ����SHUFHQW�RI�WKHLU
SDWLHQWV��7KLV�UHSRUW�LV�D�FRPSRVLWH�RI�WKUHH�FOLQLFDO�VWXGLHV��WZR�FDVH�VHULHV�GRQH�LQ�&DQDGD�LQ����
ZRPHQ�WUHDWHG�ZLWK�YDULRXV�W\SHV�RI�LRGLQH��DQG�RQH�LQ�6HDWWOH��7KH�6HDWWOH�VWXG\��GRQH�DW�WKH�9LUJLQLD
0DVRQ�&OLQLF��LV�D�UDQGRPL]HG��GRXEOH�EOLQG��SODFHER�FRQWUROOHG�WULDO�RI����ZRPHQ�GHVLJQHG�WR
FRPSDUH��²��PJ�RI�HOHPHQWDO�LRGLQH��,���WR�D�SODFHER��DQ�DTXHRXV�PL[WXUH�RI�EURZQ�YHJHWDEOH�G\H
ZLWK�TXLQLQH���,QYHVWLJDWRUV�IROORZHG�WKH�ZRPHQ�IRU�VL[�PRQWKV�DQG�WUDFNHG�VXEMHFWLYH�DQG�REMHFWLYH
FKDQJHV�LQ�WKHLU�ILEURF\VWLF�GLVHDVH�
$�VWDWLVWLFDO�DQDO\VLV�RI�WKH�6HDWWOH�VWXG\��HQODUJHG�WR�LQFOXGH����ZRPHQ��ZDV�GRQH��ZKLFK�VKRZV�WKDW
LRGLQH�KDV�D�KLJKO\�VWDWLVWLFDOO\�VLJQLILFDQW�EHQHILFLDO�HIIHFW�RQ�ILEURF\VWLF�GLVHDVH��3�����������,RGLQH
UHGXFHG�EUHDVW�WHQGHUQHVV��QRGXODULW\��ILEURVLV��WXUJLGLW\��DQG�QXPEHU�RI�PDFURVF\VWV��WKH�ILYH
SDUDPHWHUV�LQ�D�WRWDO�EUHDVW�H[DPLQDWLRQ�VFRUH�WKDW�D�SK\VLFLDQ�EOLQGHG�WR�ZKDW�WUHDWPHQW�WKH�ZRPDQ
ZDV�WDNLQJ��LRGLQH�RU�SODFHER��PHDVXUHG��7KLV����SDJH�UHSRUW��QRZ�DYDLODEOH�RQOLQH��ZDV�VXEPLWWHG�WR
WKH�)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ��)'$��LQ������VHHNLQJ�LWV�DSSURYDO�WR�FDUU\�RXW�D�ODUJHU�UDQGRPL]HG
FRQWUROOHG�FOLQLFDO�WULDO�RQ�LRGLQH�IRU�WUHDWLQJ�ILEURF\VWLF�EUHDVW�GLVHDVH��,W�GHFOLQHG�WR�DSSURYH�WKH�VWXG\�
WHOOLQJ�LWV�OHDG�LQYHVWLJDWRU��'U��'RQDOG�/RZ���LRGLQH�LV�D�QDWXUDO�VXEVWDQFH��QRW�D�GUXJ���%XW�WKH�)'$
KDV�QRZ�GHFLGHG�WR�DSSURYH�D�VLPLODU�WULDO�VSRQVRUHG�E\�6\PEROORQ�3KDUPDFHXWLFDOV��7KLV�FRPSDQ\�LV
HQUROOLQJ�����ZRPHQ�LQ�D�SKDVH�,,,�WULDO��UHJLVWHUHG�RQ�FOLQLFDOWULDOV�JRY���$Q\�ZRPHQ�ZLWK�ILEURF\VWLF
GLVHDVH�UHDGLQJ�WKLV�ZKR�PLJKW�EH�LQWHUHVWHG�LQ�SDUWLFLSDWLQJ�LQ�WKLV�VWXG\�VKRXOG�FDOO�LWV�VSRQVRU��-DFN
.HVVOHU��3K�'���DW���������������([W�������
0RVW�SK\VLFLDQV�DQG�VXUJHRQV�YLHZ�LRGLQH�IURP�D�QDUURZ�SHUVSHFWLYH��,W�LV�DQ�DQWLVHSWLF�WKDW�GLVLQIHFWV
GULQNLQJ�ZDWHU�DQG�SUHYHQWV�VXUJLFDO�ZRXQG�LQIHFWLRQV��DQG�WKH�WK\URLG�JODQG�QHHGV�LW�WR�PDNH�WK\URLG
KRUPRQHV�²�DQG�WKDW
V�LW���:KHQ�SDLQWHG�RQ�WKH�VNLQ�SULRU�WR�VXUJHU\��WLQFWXUH�RI�LRGLQH�NLOOV����SHUFHQW
RI�EDFWHULD�SUHVHQW�ZLWKLQ����VHFRQGV���7KH�WK\URLG�JODQG�QHHGV�LRGLQH�WR�V\QWKHVL]H�WK\UR[LQH��7���DQG
WULLRGRWK\URQLQH��7����KRUPRQHV�WKDW�UHJXODWH�PHWDEROLVP�DQG�VWHHU�JURZWK�DQG�GHYHORSPHQW��7�
FRQWDLQV�IRXU�LRGLQH�DWRPV�FRPELQHG�ZLWK����RWKHU�DWRPV�RI�FDUERQ��K\GURJHQ��R[\JHQ��DQG�QLWURJHQ�
EXW�RZLQJ�WR�LWV�ODUJH�VL]H�DFFRXQWV�IRU����SHUFHQW�RI�WKH�PROHFXOH
V�ZHLJKW���7��KDV�WKUHH�LRGLQH
DWRPV���7KH�WK\URLG�QHHGV�RQO\�D�WUDFH�DPRXQW�RI�LRGLQH������J�D�GD\��WR�SURGXFH�WKH�UHTXLVLWH�DPRXQW
RI�7��DQG�7���)RU�WKDW�UHDVRQ�WK\URLGRORJLVWV�VD\�WKDW�LRGLQH�LV�EHVW�WDNHQ�MXVW�LQ�PLFURJUDP�DPRXQWV�
7KH\�FRQVLGHU�FRQVXPLQJ�PRUH�WKDQ���WR���PJ�RI�LRGLQH�D�GD\�WR�EH�H[FHVVLYH�DQG�SRWHQWLDOO\�KDUPIXO�
([SHUW�RSLQLRQ�RQ�LRGLQH�LV�QRZ�WKH�SXUYLHZ�RI�WK\URLGRORJLVWV��0DLQVWUHDP�SK\VLFLDQV�DQG�VXUJHRQV
DFFHSW�WKHLU�WK\URLG�RQO\�YLHZ�RI�LRGLQH�DQG�HLWKHU�LJQRUH�RU�GLVFRXQW�VWXGLHV�WKDW�VKRZ�LRGLQH�LQ�ODUJHU
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DPRXQWV�SURYLGHV�H[WUDWK\URLGDO�EHQHILWV��SDUWLFXODUO\�IRU�ZRPHQ
V�EUHDVWV��7KXV�D�OHDGLQJ�WH[WERRN�RQ
EUHDVW�GLVHDVH��%ODQG�DQG�&RSHODQG
V�7KH�%UHDVW��&RPSUHKHQVLYH�0DQDJHPHQW�RI�%HQLJQ�DQG
0DOLJQDQW�'LVRUGHUV���������IDLOV�WR�PHQWLRQ�LRGLQH�DQ\ZKHUH�LQ�LWV�������SDJHV�
,RGLQH�KDV�DQ�LPSRUWDQW�DQG�OLWWOH�XQGHUVWRRG�KLVWRU\��7KLV�UHODWLYHO\�VFDUFH�HOHPHQW�KDV�SOD\HG�D
SLYRWDO�UROH�LQ�WKH�IRUPDWLRQ�RI�RXU�SODQHW
V�DWPRVSKHUH�DQG�LQ�WKH�HYROXWLRQ�RI�OLIH��)RU�PRUH�WKDQ�WZR
ELOOLRQ�\HDUV�WKHUH�ZDV�QR�R[\JHQ�LQ�WKH�DWPRVSKHUH�XQWLO�D�QHZ�NLQG�RI�EDFWHULD��F\DQREDFWHULD
�EOXH�JUHHQ�DOJDH���EHJDQ�SURGXFLQJ�R[\JHQ�DV�D�E\SURGXFW�RI�SKRWRV\QWKHVLV��&\DQREDFWHULD�DOVR
GHYHORSHG�DQ�DIILQLW\�IRU�LRGLQH��7KH�PRVW�OLNHO\�UHDVRQ�LV�WKDW�WKHVH�RUJDQLVPV�XVHG�LRGLQH�DV�DQ
DQWLR[LGDQW�WR�SURWHFW�WKHPVHOYHV�DJDLQVW�WKH�IUHH�UDGLFDOV�WKDW�R[\JHQ�EUHHGV��VXSHUR[LGH�DQLRQ�
K\GURJHQ�SHUR[LGH��DQG�K\GUR[\O�UDGLFDO���6WXG\LQJ�NHOS��UHVHDUFKHUV�KDYH�VKRZQ�KRZ�LRGLQH�GRHV�WKLV
DQG�KDYH�IRXQG�WKDW�NHOS�ZLOO�DEVRUE�LQFUHDVHG�DPRXQWV�RI�LRGLQH�ZKHQ�SODFHG�XQGHU�R[LGDWLYH�VWUHVV�
2WKHU�UHVHDUFKHUV�KDYH�VKRZQ�WKDW�LRGLQH�LQFUHDVHV�WKH�DQWLR[LGDQW�VWDWXV�RI�KXPDQ�VHUXP�VLPLODU�WR
WKDW�RI�YLWDPLQ�&�
,RGLQH�DOVR�LQGXFHV�DSRSWRVLV��SURJUDPPHG�FHOO�GHDWK��7KLV�SURFHVV�LV�HVVHQWLDO�WR�JURZWK�DQG
GHYHORSPHQW��ILQJHUV�IRUP�LQ�WKH�IHWXV�E\�DSRSWRVLV�RI�WKH�WLVVXH�EHWZHHQ�WKHP��DQG�IRU�GHVWUR\LQJ
FHOOV�WKDW�UHSUHVHQW�D�WKUHDW�WR�WKH�LQWHJULW\�RI�WKH�RUJDQLVP��OLNH�FDQFHU�FHOOV�DQG�FHOOV�LQIHFWHG�ZLWK
YLUXVHV��+XPDQ�OXQJ�FDQFHU�FHOOV�ZLWK�JHQHV�VSOLFHG�LQWR�WKHP�WKDW�HQKDQFH�LRGLQH�XSWDNH�DQG
XWLOL]DWLRQ�XQGHUJR�DSRSWRVLV�DQG�VKULQN�ZKHQ�JLYHQ�LRGLQH��ERWK�ZKHQ�JURZQ�LQ�YLWUR�RXWVLGH�WKH�ERG\
DQG�LPSODQWHG�LQ�PLFH��,WV�DQWL�FDQFHU�IXQFWLRQ�PD\�ZHOO�SURYH�WR�EH�LRGLQH
V�PRVW�LPSRUWDQW
H[WUDWK\URLGDO�EHQHILW�
,RGLQH�KDV�RWKHU�H[WUDWK\URLGDO�IXQFWLRQV�WKDW�UHTXLUH�PRUH�VWXG\��,W�UHPRYHV�WR[LF�FKHPLFDOV�²
IOXRULGH��EURPLGH��OHDG��DOXPLQXP��PHUFXU\�²�DQG�ELRORJLFDO�WR[LQV��VXSSUHVVHV�DXWR�LPPXQLW\�
VWUHQJWKHQV�WKH�7�FHOO�DGDSWLYH�LPPXQH�V\VWHP��DQG�SURWHFWV�DJDLQVW�DEQRUPDO�JURZWK�RI�EDFWHULD�LQ�WKH
VWRPDFK�
,Q�DGGLWLRQ�WR�WKH�WK\URLG�DQG�PDPPDU\�JODQGV��RWKHU�WLVVXHV�SRVVHVV�DQ�LRGLQH�SXPS��WKH
VRGLXP�LRGLQH�V\PSRUWHU���6WRPDFK�PXFRVD��WKH�VDOLYDU\�JODQGV��DQG�ODFWDWLQJ�PDPPDU\�JODQGV�FDQ
FRQFHQWUDWH�LRGLQH�DOPRVW�WR�WKH�VDPH�GHJUHH�DV�WKH�WK\URLG�JODQG�����IROG�JUHDWHU�WKDQ�LWV
FRQFHQWUDWLRQ�LQ�EORRG���2WKHU�WLVVXHV�WKDW�KDYH�WKLV�SXPS�LQFOXGH�WKH�RYDULHV��WK\PXV�JODQG��VHDW�RI
WKH�DGDSWLYH�LPPXQH�V\VWHP��VNLQ��FKRURLG�SOH[XV�LQ�WKH�EUDLQ��ZKLFK�PDNHV�FHUHEURVSLQDO�IOXLG��DQG
MRLQWV��DUWHULHV�DQG�ERQH�
7RGD\
V�PHGLFDO�HVWDEOLVKPHQW�LV�ZDU\�RI�LRGLQH��DV�WKH\�DUH�RI�PRVW�QDWXUDOO\�RFFXUULQJ�
QRQSDWHQWDEOH��QRQSKDUPDFHXWLFDO�DJHQWV���7K\URLGRORJLVWV�FLWH�WKH�:ROII�&KDLNRII�HIIHFW�DQG�ZDUQ
WKDW�76+��WK\URLG�VWLPXODWLQJ�KRUPRQH��EORRG�OHYHOV�FDQ�ULVH�ZLWK�DQ�LRGLQH�LQWDNH�RI�D�PLOOLJUDP�RU
PRUH��7KH�:ROII�&KDLNRII�HIIHFW��D�WHPSRUDU\�LQKLELWLRQ�RI�WK\URLG�KRUPRQH�V\QWKHVLV�WKDW�VXSSRVHGO\
RFFXUV�ZLWK�LQFUHDVHG�LRGLQH�LQWDNH��LV�RI�QR�FOLQLFDO�VLJQLILFDQFH��$QG�DQ�HOHYDWHG�76+��ZKHQ�LW�RFFXUV�
LV��VXEFOLQLFDO���7KLV�PHDQV�WKDW�QR�VLJQV�RU�V\PSWRPV�RI�K\SRWK\URLGLVP�DFFRPSDQ\�LWV�ULVH��6RPH
SHRSOH�WDNLQJ�PLOOLJUDP�GRVHV�RI�LRGLQH��XVXDOO\�PRUH�WKDQ����PJ�D�GD\��GHYHORS�PLOG�VZHOOLQJ�RI�WKH
WK\URLG�JODQG�ZLWKRXW�V\PSWRPV��7KH�YDVW�PDMRULW\�RI�SHRSOH�����WR����SHUFHQW��FDQ�WDNH�LRGLQH�LQ
GRVHV�UDQJLQJ�IURP����WR�����PJ�D�GD\�ZLWKRXW�DQ\�FOLQLFDOO\�DGYHUVH�DIIHFWV�RQ�WK\URLG�IXQFWLRQ��7KH
SUHYDOHQFH�RI�WK\URLG�GLVHDVHV�LQ�WKH�����PLOOLRQ�SHRSOH�LQ�-DSDQ�ZKR�FRQVXPH�KLJK�DPRXQWV�RI�LRGLQH
LV�QRW�PXFK�GLIIHUHQW�WKDQ�WKDW�LQ�WKH�8�6�
(YHU\RQH�DJUHHV�WKDW�D�ODFN�RI�LRGLQH�LQ�WKH�GLHW�FDXVHV�D�VSHFWUXP�RI�GLVRUGHUV�WKDW�LQFOXGHV��LQ
LQFUHDVLQJ�RUGHU�RI�VHYHULW\��JRLWHU�DQG�K\SRWK\URLGLVP��PHQWDO�UHWDUGDWLRQ��DQG�FUHWLQLVP��VHYHUH
PHQWDO�UHWDUGDWLRQ�DFFRPSDQLHG�E\�SK\VLFDO�GHIRUPLWLHV���+HDOWK�DXWKRULWLHV�LQ�WKH�8�6��DQG�(XURSH
KDYH�DJUHHG�XSRQ�D�5HIHUHQFH�'DLO\�,QWDNH��5',���IRUPHUO\�FDOOHG�WKH�5HFRPPHQGHG�'LHWDU\
$OORZDQFH��5'$���IRU�LRGLQH�GHVLJQHG�WR�SUHYHQW�WKHVH�GLVRUGHUV��ZKLFK�WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ
�:+2��HVWLPDWHV�DIIOLFWV����SHUFHQW�RI�WKH�ZRUOG
V�SRSXODWLRQ��7KH�5',�IRU�LRGLQH��ILUVW�SURSRVHG�LQ
������LV����²�����J�GD\��2UJDQL]DWLRQV�DGYRFDWLQJ�WKLV�DPRXQW�LQFOXGH�WKH�$PHULFDQ�0HGLFDO
$VVRFLDWLRQ��1DWLRQDO�,QVWLWXWHV�RI�+HDOWK
V�1DWLRQDO�5HVHDUFK�&RXQFLO��,QVWLWXWH�RI�0HGLFLQH��8QLWHG
1DWLRQV�)RRG�DQG�$JULFXOWXUDO�2UJDQL]DWLRQ��:+2�([SHUW�&RPPLWWHH��DQG�WKH�(XURSHDQ�8QLRQ
,QWHUQDWLRQDO�3URJUDPPH�RQ�&KHPLFDO�6DIHW\��7KHVH�KHDOWK�DXWKRULWLHV�FRQVLGHU�DQ�5',�RI����²���
�J�GD\�RI�LRGLQH�VXIILFLHQW�WR�PHHW�WKH�UHTXLUHPHQWV�RI�QHDUO\�DOO����²�����KHDOWK\�LQGLYLGXDOV�
7KLV�FRQVHQVXV�RQ�LRGLQH�LQWDNH�IOLHV�LQ�WKH�IDFH�RI�HYLGHQFH�MXVWLI\LQJ�D�KLJKHU�DPRXQW��7KLV�HYLGHQFH
LQFOXGHV�DQLPDO�VWXGLHV��LQ�YLWUR�VWXGLHV�RQ�KXPDQ�FDQFHU�FHOO�OLQHV��FOLQLFDO�WULDOV�RI�LRGLQH�IRU
ILEURF\VWLF�EUHDVW�GLVHDVH��DQG�HSLGHPLRORJLFDO�GDWD��$Q�LQWDNH�RI������J�GD\�RI�LRGLQH�ZLOO�SUHYHQW
JRLWHUV�DQG�WKH�RWKHU�UHFRJQL]HG�LRGLQH�GHILFLHQF\�GLVRUGHUV��EXW�QRW�EUHDVW�GLVHDVH��3UHYHQWLRQ�RI
EUHDVW�GLVHDVH�UHTXLUHV�KLJKHU�GRVHV�RI�LRGLQH��,QGHHG��D�UHDVRQDEOH�K\SRWKHVLV�LV�WKDW��OLNH�JRLWHUV�DQG
FUHWLQLVP��ILEURF\VWLF�GLVHDVH�RI�WKH�EUHDVW�DQG�EUHDVW�FDQFHU�DUH�LRGLQH�GHILFLHQF\�GLVRUGHUV��DOVR
XWHULQH�ILEURLGV��
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:KDW�$OEHUW�*XpUDUG�ZULWHV�DERXW�QHZ�WUXWKV�DSSOLHV�HVSHFLDOO\�WR�LRGLQH���:KHQ�\RX�VHHN�D�QHZ�SDWK
WR�WUXWK��\RX�PXVW�H[SHFW�WR�ILQG�LW�EORFNHG�E\�H[SHUW�RSLQLRQ���7KH�UHLJQLQJ�WUXWK�RQ�LRGLQH�LV�WKDW�WKH
WK\URLG�JODQG�LV�WKH�RQO\�RUJDQ�LQ�WKH�ERG\�WKDW�UHTXLUHV�WKLV�PLFURQXWULHQW��DQG�D�GDLO\�LQWDNH
FRQVLGHUDEO\�PRUH�WKDQ�ZKDW�WKH�WK\URLG�JODQG�QHHGV�LV�SRWHQWLDOO\�KDUPIXO��7KH�QHZ�WUXWK�LV�WKDW�WKH
UHVW�RI�WKH�ERG\�DOVR�QHHGV�LRGLQH��LQ�PLOOLJUDP��QRW�PLFURJUDP�DPRXQWV��7HOO�WKDW�WR�D�WK\URLGRORJLVW
DQG�KHU�UHVSRQVH�ZLOO�FDOO�WR�PLQG�WKLV�DGPRQLWLRQ�RQ�QHZ�WUXWKV�

7KHVH�DUH�WKH�IRXU�PRVW�FRPPRQ�IRUPXODWLRQV�RI�LQRUJDQLF��QRQUDGLRDFWLYH��LRGLQH��DV�LRGLGH��,����DQG
ZLWK�RU�ZLWKRXW�PROHFXODU�LRGLQH��,����3RWDVVLXP�LRGLGH��.,��WDEOHWV��LQ�GRVHV�UDQJLQJ�IURP������WR����
PJ��VXSHU�VDWXUDWHG�SRWDVVLXP�LRGLGH��66.,�����²���PJ�RI�LRGLGH�SHU�GURS��/XJRO
V�VROXWLRQ������PJ
RI�PROHFXODU�LRGLQH�LRGLGH�SHU�GURS��DQG�,RGRUDO��HDFK�WDEOHW�FRQWDLQLQJ������PJ�LRGLQH�LRGLGH��%RWK
/XJRO
V�VROXWLRQ�DQG�,RGHUDO�DUH�RQH�WKLUG�PROHFXODU�LRGLQH������DQG�WZR�WKLUGV�SRWDVVLXP�LRGLGH
�������6WXGLHV�GRQH�WR�GDWH�LQGLFDWH�WKDW�WKH�EHVW�LRGLQH�VXSSOHPHQW�LV�RQH�WKDW�LQFOXGHV�PROHFXODU
LRGLQH��,����ZKLFK�EUHDVW�WLVVXH�SUHIHUV�

,RGLQH�ZDV�XVHG�IRU�D�ZLGH�YDULHW\�RI�DLOPHQWV�DIWHU�LWV�GLVFRYHU\�LQ������XS�XQWLO�WKH�PLG�����V��ZKHQ
WK\URLGRORJLVWV�ZDUQHG�WKDW��H[FHVV��DPRXQWV�RI�LRGLQH�PLJKW�DGYHUVHO\�DIIHFW�WK\URLG�IXQFWLRQ��,W�LV
HIIHFWLYH�LQ�JUDP�DPRXQWV�IRU�WUHDWLQJ�YDULRXV�GHUPDWRORJLF�FRQGLWLRQV��FKURQLF�OXQJ�GLVHDVH��IXQJDO
LQIHVWDWLRQV��WHUWLDU\�V\SKLOLV��DQG�HYHQ�DUWHULRVFOHURVLV��7KH�1REHO�ODXUHDWH�'U��$OEHUW�6]HQW�*\|UJL
�����²�������WKH�SK\VLFLDQ�ZKR�GLVFRYHUHG�YLWDPLQ�&��ZULWHV���:KHQ�,�ZDV�D�PHGLFDO�VWXGHQW��LRGLQH
LQ�WKH�IRUP�RI�.,�ZDV�WKH�XQLYHUVDO�PHGLFLQH��1RERG\�NQHZ�ZKDW�LW�GLG��EXW�LW�GLG�VRPHWKLQJ�DQG�GLG
VRPHWKLQJ�JRRG��:H�VWXGHQWV�XVHG�WR�VXP�XS�WKH�VLWXDWLRQ�LQ�WKLV�OLWWOH�UK\PH�

,I�\H�GRQ
W�NQRZ�ZKHUH��ZKDW��DQG�ZK\
3UHVFULEH�\H�WKHQ�.�DQG�,�

7KH�VWDQGDUG�GRVH�RI�SRWDVVLXP�LRGLGH�JLYHQ�ZDV���JUDP��ZKLFK�FRQWDLQV�����PJ�RI�LRGLQH�

5HJDUGLQJ�.,�DQG�RWKHU�LRGLQH�VDOWV��OLNH�VRGLXP�LRGLGH���WKH�YHQHUDWHG���WK�HGLWLRQ�RI�WKH
(QF\FORSHGLD�%ULWDQQLFD��SXEOLVKHG�LQ�������VWDWHV���7KHLU�SKDUPDFRORJLFDO�DFWLRQ�LV�DV�REVFXUH�DV
WKHLU�HIIHFWV�LQ�FHUWDLQ�GLVHDVHG�FRQGLWLRQV�DUH�FRQVLVWHQWO\�EULOOLDQW��2XU�LJQRUDQFH�RI�WKHLU�PRGH�RI
DFWLRQ�LV�FORDNHG�E\�WKH�WHUP�GHREVWUXHQW��ZKLFK�LPSOLHV�WKDW�WKH\�SRVVHVV�WKH�SRZHU�RI�GULYLQJ�RXW
LPSXULWLHV�IURP�WKH�EORRG�DQG�WLVVXHV��0RVW�QRWDEO\�LV�WKLV�WKH�FDVH�ZLWK�WKH�SRLVRQRXV�SURGXFWV�RI
V\SKLOLV��,Q�LWV�WHUWLDU\�VWDJH�²�DQG�DOVR�HDUOLHU�²�WKLV�GLVHDVH�\LHOGV�LQ�WKH�PRVW�UDSLG�DQG�XQPLVWDNDEOH
IDVKLRQ�WR�LRGLGHV��VR�PXFK�VR�WKDW�WKH�DGPLQLVWUDWLRQ�RI�WKHVH�VDOWV�LV�DW�SUHVHQW�WKH�EHVW�PHDQV�RI
GHWHUPLQLQJ�ZKHWKHU��IRU�LQVWDQFH��D�FUDQLDO�WXPRU�EH�V\SKLOLWLF�RU�QRW��

7KLV���WK�DQG�HDUO\���WK�FHQWXU\�PHGLFLQH�FRQWLQXHV�WR�EH�XVHG�LQ�JUDP
DPRXQWV�LQ�WKH���VW�FHQWXU\�E\�GHUPDWRORJLVWV��7KH\�WUHDW�LQIODPPDWRU\
GHUPDWRVHV��OLNH�QRGXODU�YDVFXOLWLV�DQG�S\RGHUPD�JDQJUHQRVXP��VKRZQ
KHUH���ZLWK�66.,��EHJLQQLQJ�ZLWK�DQ�LRGLQH�GRVH�RI�����PJ�D�GD\�
IROORZHG�E\�ZHHNO\�LQFUHDVHV�XS�WR���JUDPV�D�GD\�DV�WROHUDWHG��)XQJDO
HUXSWLRQV��OLNH�VSRURWULFKRVLV��DUH�WUHDWHG�LQLWLDOO\�LQ�JUDP�DPRXQWV�ZLWK
JUHDW�VXFFHVV��7KHVH�OHVLRQV�FDQ�GLVDSSHDU�ZLWKLQ�WZR�ZHHNV�DIWHU
WUHDWPHQW�ZLWK�LRGLQH�
)RU�PDQ\�\HDUV�SK\VLFLDQV�XVHG�SRWDVVLXP�LRGLGH�LQ�GRVHV�VWDUWLQJ�DW
����WR���JP�DQG�XS�WR�PRUH�WKDQ����JUDPV�D�GD\��RQ�DQG�RII��WR�WUHDW
EURQFKLDO�DVWKPD�DQG�FKURQLF�REVWUXFWLYH�SXOPRQDU\�GLVHDVH�ZLWK�JRRG
UHVXOWV�DQG�VXUSULVLQJO\�IHZ�VLGH�HIIHFWV�
7KHUH�LV�D�FDVH�UHSRUW�LQ�WKH�PHGLFDO�OLWHUDWXUH�RI�D����\HDU�ROG�PDQ
ZKR��WKLQNLQJ�LW�ZDV�LFHG�WHD��GUDQN�D��KRPH�SUHSDUDWLRQ��RI�66.,�LQ�ZDWHU�WKDW�KLV�DXQW�NHSW�LQ�WKH
UHIULJHUDWRU�IRU�KHU�UKHXPDWLVP��2YHU�D�VKRUW�SHULRG�RI�WLPH�KH�FRQVXPHG�����PO�RI�WKLV�VROXWLRQ�
ZKLFK�FRQWDLQHG����JP�RI�LRGLGH��DQ�DPRXQW���������WLPHV�PRUH�WKDQ�WKH�5',��+H�GHYHORSHG�VZHOOLQJ
RI�WKH�IDFH��QHFN��DQG�PRXWK��KDG�WUDQVLHQW�FDUGLDF�DUUK\WKPLDV�DQG�PDGH�DQ�XQHYHQWIXO�UHFRYHU\�
'U��*X\�$EUDKDP��D�IRUPHU�SURIHVVRU�RI�REVWHWULFV�DQG�J\QHFRORJ\�DW�8&/$��PRXQWHG�ZKDW�KH�FDOOV
�7KH�,RGLQH�3URMHFW��LQ������DIWHU�KH�UHDG�WKH�*KHQW�SDSHU�RQ�LRGLQH�IRU�ILEURF\VWLF�GLVHDVH��+H�KDG
KLV�FRPSDQ\��2SWLPR[�&RUS���PDNH�,RGRUDO��WKH�WDEOHW�IRUP�RI�/XJRO
V�VROXWLRQ��DQG�KH�HQJDJHG�WZR
IDPLO\�SUDFWLFH�SK\VLFLDQV��'U��-RUJH�)OHFKDV��LQ�������LQ�1RUWK�&DUROLQD�DQG�'U��'DYLG�%URZQVWHLQ��LQ
������LQ�0LFKLJDQ�WR�FDUU\�RXW�FOLQLFDO�VWXGLHV�ZLWK�LW�
7KH�SURMHFW
V�K\SRWKHVLV�LV�WKDW�PDLQWDLQLQJ�ZKROH�ERG\�VXIILFLHQF\�RI�LRGLQH�UHTXLUHV������PJ�D�GD\�
DQ�DPRXQW�VLPLODU�WR�ZKDW�WKH�-DSDQHVH�FRQVXPH��7KH�FRQYHQWLRQDO�YLHZ�LV�WKDW�WKH�ERG\�FRQWDLQV
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��²���PJ�RI�LRGLQH��RI�ZKLFK���²���SHUFHQW�UHVLGHV�LQ�WKH�WK\URLG�JODQG��'U��$EUDKDP�FRQFOXGHG
WKDW�ZKROH�ERG\�VXIILFLHQF\�H[LVWV�ZKHQ�D�SHUVRQ�H[FUHWHV����SHUFHQW�RI�WKH�LRGLQH�LQJHVWHG��+H
GHYLVHG�DQ�LRGLQH�ORDGLQJ�WHVW�ZKHUH�RQH�WDNHV����PJ�DQG�PHDVXUHV�WKH�DPRXQW�H[FUHWHG�LQ�WKH�XULQH
RYHU�WKH�QH[W����KRXUV��+H�IRXQG�WKDW�WKH�YDVW�PDMRULW\�RI�SHRSOH�UHWDLQ�D�VXEVWDQWLDO�DPRXQW�RI�WKH���
PJ�GRVH��0DQ\�UHTXLUH����PJ�D�GD\�IRU�VHYHUDO�PRQWKV�EHIRUH�WKH\�ZLOO�H[FUHWH����SHUFHQW�RI�LW��+LV
VWXGLHV�LQGLFDWH�WKDW��JLYHQ�D�VXIILFLHQW�DPRXQW��WKH�ERG\�ZLOO�UHWDLQ�PXFK�PRUH�LRGLQH�WKDQ�RULJLQDOO\
WKRXJKW��������PJ��ZLWK�RQO\���SHUFHQW�RI�WKDW�DPRXQW�KHOG�LQ�WKH�WK\URLG�JODQG�
0RUH�WKDQ�������SDWLHQWV�LQ�WKLV�SURMHFW�WDNH�LRGLQH�LQ�GDLO\�GRVHV�UDQJLQJ�IURP������WR����PJ��DQG�LQ
WKRVH�ZLWK�GLDEHWHV��XS�WR�����PJ�D�GD\��7KHVH�LQYHVWLJDWRUV�KDYH�IRXQG�WKDW�LRGLQH�GRHV�LQGHHG
UHYHUVH�ILEURF\VWLF�GLVHDVH��WKHLU�GLDEHWLF�SDWLHQWV�UHTXLUH�OHVV�LQVXOLQ��K\SRWK\URLG�SDWLHQWV��OHVV�WK\URLG
PHGLFDWLRQ��V\PSWRPV�RI�ILEURP\DOJLD�UHVROYH��DQG�SDWLHQWV�ZLWK�PLJUDLQH�KHDGDFKHV�VWRS�KDYLQJ�WKHP�
7R�SDUDSKUDVH�'U��6]HQW�*\|UJL��WKHVH�LQYHVWLJDWRUV�DUHQ
W�VXUH�KRZ�LRGLQH�GRHV�LW��EXW�LW�GRHV
VRPHWKLQJ�JRRG�
7K\URLG�IXQFWLRQ�UHPDLQV�XQFKDQJHG�LQ����SHUFHQW�RI�SDWLHQWV��8QWRZDUG�HIIHFWV�RI�LRGLQH��DOOHUJLHV�
VZHOOLQJ�RI�WKH�VDOLYDU\�JODQGV�DQG�WK\URLG��DQG�LRGLVP��RFFXU�UDUHO\��LQ�OHVV�WKDQ���SHUFHQW��,RGLQH
UHPRYHV�WKH�WR[LF�KDORJHQV�IOXRULGH�DQG�EURPLGH�IURP�WKH�ERG\��,RGLVP��DQ�XQSOHDVDQW�EUDVV\�WDVWH�
UXQQ\�QRVH��DQG�DFQH�OLNH�VNLQ�OHVLRQV��LV�FDXVHG�E\�WKH�EURPLGH�WKDW�LRGLQH�H[WUDFWV�IURP�WKH�WLVVXHV�
6\PSWRPV�VXEVLGH�RQ�D�OHVVHU�GRVH�RI�LRGLQH�
$V�WKHVH�SK\VLFLDQV�SRLQW�RXW��FRQVXPLQJ�LRGLQH�LQ�PLOOLJUDP�GRVHV�VKRXOG��RI�FRXUVH��EH�FRXSOHG�ZLWK�D
FRPSOHWH�QXWULWLRQDO�SURJUDP�WKDW�LQFOXGHV�DGHTXDWH�DPRXQWV�RI�VHOHQLXP��PDJQHVLXP��DQG�2PHJD��
IDWW\�DFLGV��'RQH�WKLV�ZD\��DQ�LRGLQH�LQWDNH�����WLPHV�WKH�UHIHUHQFH�GDLO\�LQWDNH�LV��WKH�VLPSOHVW��VDIHVW�
PRVW�HIIHFWLYH�DQG�OHDVW�H[SHQVLYH�ZD\�WR�KHOS�VROYH�WKH�KHDOWK�FDUH�FULVLV�FULSSOLQJ�RXU�QDWLRQ���DV�WKH
OHDGHU�RI�7KH�,RGLQH�3URMHFW��'U��$EUDKDP��SXWV�LW�
3HRSOH�ZKR�WDNH�LRGLQH�LQ�WKHVH�DPRXQWV�UHSRUW�WKDW�WKH\�KDYH�D�JUHDWHU�VHQVH�RI�ZHOO�EHLQJ��LQFUHDVHG
HQHUJ\��DQG�D�OLIWLQJ�RI�EUDLQ�IRJ��7KH\�IHHO�ZDUPHU�LQ�FROG�HQYLURQPHQWV��QHHG�VRPHZKDW�OHVV�VOHHS�
LPSURYHG�VNLQ�FRPSOH[LRQ��DQG�KDYH�PRUH�UHJXODU�ERZHO�PRYHPHQWV��7KHVH�SXUSRUWHG�KHDOWK�EHQHILWV
QHHG�WR�EH�VWXGLHG�PRUH�WKRURXJKO\��DV�GR�WKRVH�ZLWK�UHJDUG�WR�ILEURF\VWLF�EUHDVW�GLVHDVH�DQG�FDQFHU�
0HDQZKLOH��SHUKDSV�ZH�VKRXOG�HPXODWH�WKH�-DSDQHVH�DQG�VXEVWDQWLDOO\�LQFUHDVH�RXU�LRGLQH�LQWDNH��LI�QRW
ZLWK�VHDZHHG��WKHQ�ZLWK�WZR�GURSV�RI�/XJRO
V�6ROXWLRQ��RU�RQH�,RGRUDO�WDEOHW��D�GD\�
5HFRPPHQGHG�5HDGLQJ�

0LOOHU�':��,RGLQH�LQ�+HDOWK�DQG�&LYLO�'HIHQVH��3UHVHQWHG�DW�WKH���WK�$QQXDO�0HHWLQJ�RI
'RFWRUV�IRU�'LVDVWHU�3UHSDUHGQHVV�LQ�3RUWODQG��2UHJRQ��$XJXVW����������7KH�WH[W�IRU�WKLV�WDON�
ZLWK����UHIHUHQFHV��FDQ�EH�IRXQG�KHUH��DQG�WKH�3RZHU3RLQW�VOLGHV�,�XVHG�IRU�LW��KHUH�
$EUDKDP�*(��7KH�VDIH�DQG�HIIHFWLYH�LPSOHPHQWDWLRQ�RI�RUWKRLRGRVXSSOHPHQWDWLRQ�LQ�PHGLFDO
SUDFWLFH��7KH�2ULJLQDO�,QWHUQLVW�����������²����$YDLODEOH�RQOLQH�KHUH��7KLV�LV�D�JRRG
LQWURGXFWLRQ�WR�7KH�,RGLQH�3URMHFW��+LV�RWKHU�UHVHDUFK�VWXGLHV�DUH�RQOLQH�KHUH�
)OHFKDV��-'��2UWKRLRGRVXSSOHPHQWDWLRQ�LQ�D�SULPDU\�FDUH�SUDFWLFH��7KH�2ULJLQDO�,QWHUQLVW
�������������²����$YDLODEOH�RQOLQH�KHUH�
%URZQVWHLQ�'��&OLQLFDO�H[SHULHQFH�ZLWK�LQRUJDQLF��QRQ�UDGLRDFWLYH�LRGLQH�LRGLGH��7KH
2ULJLQDO�,QWHUQLVW���������������²�����$YDLODEOH�RQOLQH�KHUH�
'HUU\�'��%UHDVW�FDQFHU�DQG�LRGLQH��+RZ�WR�SUHYHQW�DQG�KRZ�WR�VXUYLYH�EUHDVW�FDQFHU�
9LFWRULD��%�&���7UDIIRUG�3XEOLVKLQJ��������7KH�ERRN�LV�D�ELW�GLVRUJDQL]HG��KDV�UHIHUHQFHV�DW�WKH
HQG�RI�HDFK�FKDSWHU�QRW�FLWHG�LQ�WKH�WH[W��DQG�QR�LQGH[��EXW�LW�LV�DQ�H\H�RSHQHU�QRQHWKHOHVV�
%URZQVWHLQ�'��,RGLQH��ZK\�\RX�QHHG�LW�ZK\�\RX�FDQ
W�OLYH
ZLWKRXW�LW��:HVW�%ORRPILHOG��0LFKLJDQ��0HGLFDO�$OWHUQDWLYHV
3UHVV��������:HOO�ZULWWHQ�DQG�UHIHUHQFHG��ZLWK�FDVH�KLVWRULHV�
/RZ�'(��*KHQW�:5��+LOO�/'��'LDWRPLF�LRGLQH�WUHDWPHQW�IRU
ILEURF\VWLF�GLVHDVH��VSHFLDO�UHSRUW�RI�HIILFDF\�DQG�VDIHW\�UHVXOWV�
>6XEPLWWHG�WR�WKH�)'$@�������²����$YDLODEOH�RQOLQH�KHUH�
7KLV�VWXG\�PDNHV�D�VWURQJ�FDVH�IRU�LRGLQH�DV�WKH�SUHIHUUHG
WUHDWPHQW�IRU�ILEURF\VWLF�GLVHDVH�

$XJXVW���������
'RQDOG�0LOOHU��VHQG�KLP�PDLO��LV�D�FDUGLDF�VXUJHRQ�DQG�3URIHVVRU�RI
6XUJHU\�DW�WKH�8QLYHUVLW\�RI�:DVKLQJWRQ�LQ�6HDWWOH��+H�LV�D�PHPEHU�RI
'RFWRUV�IRU�'LVDVWHU�3UHSDUHGQHVV�DQG�ZULWHV�DUWLFOHV�RQ�D�YDULHW\�RI
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