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,W¶V�GLIILFXOW�WR�GHWHFW�ZKDW�ZH�FDQQRW�VHH��7KLV�XQLYHUVDOO\�XQGHUVWRRG�QRWLRQ�UHPDLQV
RQH�RI�WKH�ELJJHVW�FKDOOHQJHV�LQ�FDQFHU�GHWHFWLRQ��GLDJQRVLV��DQG�WUHDWPHQW�WRGD\�
0DQ\�IRUPV�RI�FDQFHU�JR�XQGHWHFWHG�XQWLO�D�ODWHU�VWDJH��PDNLQJ�WKHP�KDUG�WR�WUHDW
DQG�SXWWLQJ�SDWLHQWV�DW�JUHDWHU�ULVN�RI�GHDWK��2Q�WKH�IOLS�VLGH��PDQ\�H[LVWLQJ�WHVWV
SURYLGH�WRR�PDQ\�IDOVH�SRVLWLYHV�WKDW�OHDG�WR�ULVN\�VXUJHULHV�

)RU�EUHDVW�FDQFHU�SDWLHQWV��IDOVH�SRVLWLYHV�DQG�HDUO\�GLDJQRVLV�KDYH�IROORZHG�WKLV
WUHQG��$�UHFHQW�VWXG\�SXEOLVKHG�LQ�$QQDOV�RI�6XUJHU\�IRXQG�WKDW�UDWHV�RI�D



FRQWUDODWHUDO�SURSK\ODFWLF�PDVWHFWRP\²UHPRYLQJ�ERWK�EUHDVWV²PRUH�WKDQ�WULSOHG
IURP������WR�������SDUWLFXODUO\�DPRQJ�\RXQJHU�ZRPHQ��7KHVH�ILQGLQJV�DUH
VXUSULVLQJ�FRQVLGHULQJ�RQO\�DERXW�RQH�WKLUG�RI�WKH�ZRPHQ�LQ�WKH�VWXG\�LQGLFDWHG�KLJK�
ULVN�IDFWRUV�IRU�EUHDVW�FDQFHU��DQG�RWKHU�UHVHDUFK�KDV�GHPRQVWUDWHG�WKDW�UHPRYLQJ�D
KHDOWK\�EUHDVW�GRHV�QRW�LPSURYH�FKDQFHV�IRU�VXUYLYDO�

3K\VLFLDQV�PXVW�WKHUHIRUH�VWULNH�D�FDUHIXO�EDODQFH�WKDW�HQDEOHV�ERWK�HDUO\�DQG
DFFXUDWH�GHWHFWLRQ�WR�HQDEOH�ORQJHU�OLIHVSDQV�IRU�FDQFHU�SDWLHQWV��2QH�VROXWLRQ²D
FOHDU�LPDJH�RI�D�WXPRU�DQG�LWV�IHDWXUHV²LV�QRW�\HW�DYDLODEOH�WR�GRFWRUV��EXW�VFLHQWLVWV
DUH�ZRUNLQJ�GLOLJHQWO\�WR�GHYHORS�WKH�WHFKQRORJ\�WR�SURGXFH�D�UHDGDEOH��LQH[SHQVLYH
³VQDSVKRW�´�:LWKRXW�DQ�DFFXUDWH�XQGHUVWDQGLQJ�RI�ZKHWKHU�D�WXPRU�LV�OLNHO\�WR�EH
DJJUHVVLYH�DQG�VSUHDG��GRFWRUV�DQG�SDWLHQWV�DUH�IRUFHG�WR�PDNH�GLIILFXOW�GHFLVLRQV
DERXW�WUHDWPHQW�

(QKDQFHG�LPDJLQJ�ZLOO�EH�FULWLFDO�WR�HDUO\�GHWHFWLRQ��DQG�XOWLPDWHO\�VXUYLYDO�IRU
ZRPHQ�ZKR��IRU�H[DPSOH��DUH�GLDJQRVHG�ZLWK�FDQFHUV�RI�WKH�EUHDVW��FRORQ��VNLQ�DQG
RYDULHV��$FFRUGLQJ�WR�WKH�&HQWHUV�IRU�'LVHDVH�&RQWURO��RYDULDQ�FDQFHU�FDXVHV�PRUH
GHDWKV�WKDQ�DQ\�RWKHU�PDOLJQDQF\�RI�WKH�IHPDOH�UHSURGXFWLYH�V\VWHP��2YDULDQ�FDQFHU
KDV�YDJXH�HDUO\�VWDJH�V\PSWRPV�WKDW�HQDEOH�LW�WR�JR�XQGHWHFWHG�HDVLO\��)XUWKHU�
ZRPHQ¶V�RYDULHV�DUH�VPDOO��DQG�HPEHGGHG�GHHS�ZLWKLQ�WKH�DEGRPLQDO�FDYLW\�

:KLOH�RYDULDQ�DQG�VNLQ�FDQFHUV�DUH�IDWDO�IRU�ZRPHQ��EUHDVW�FDQFHU�LV�WKH�PRVW
FRPPRQ�FDQFHU�LQ�ZRPHQ�LQ�WKH�8�6��5HVHDUFKHUV�HVWLPDWH�WKHUH�ZLOO�EH���������QHZ
FDVHV�RI�LQYDVLYH�EUHDVW�FDQFHU�DQG��������EUHDVW�FDQFHU�GHDWKV�LQ�������%HFDXVH
GHWHFWLRQ�DQG�GLDJQRVLV�WRROV�VWLOO�OHDYH�XQFHUWDLQW\��PDQ\�DW�ULVN�SDWLHQWV��EDVHG�RQ
IDPLO\�KLVWRU\��WHVWLQJ�IRU�WKH�%5&$��RU�%5&$��PXWDWLRQ��DQG�RWKHU�IDFWRUV��RSW�IRU
ULVN�UHGXFWLRQ�VXUJHU\²ZKHUH�WKH�QXPEHUV�RI�VXFK�RSHUDWLRQV�KDYH�WULSOHG�RYHU�WKH
SDVW�GHFDGH�DORQH��SDUWLFXODUO\�DPRQJ�\RXQJHU�ZRPHQ�

8OWUDVRXQGV�DUH�FXUUHQWO\�WKH�PRVW�FRPPRQ�WHFKQRORJ\�XVHG�WR�DVVLVW�[�UD\
PDPPRJUDPV�LQ�LGHQWLI\LQJ�EHQLJQ�YHUVXV�VROLG�WXPRUV��EXW�WKH�XOWUDVRXQG�DORQH
FDQ�SDLQW�DQ�LQFRPSOHWH�SLFWXUH�RI�D�WXPRU��$V�VXFK��GRFWRUV�W\SLFDOO\�UHO\�RQ�RWKHU
W\SHV�RI�LPDJLQJ�DQG�D�ELRSV\�

2QFH�D�SDWLHQW�KDV�EHJXQ�FKHPRWKHUDS\�WUHDWPHQW�IROORZLQJ�WKHVH�H[DPLQDWLRQV��WKH
XOWUDVRXQG�LV�QRW�VHQVLWLYH�HQRXJK�WR�DVVHVV�WKH�WXPRU¶V�UHVSRQVH�WR�WUHDWPHQW�
8OWUDVRXQGV�VKRZ�WXPRU�PRUSKRORJ\�FKDQJHV�WKDW�RIWHQ�RFFXU�ODWHU�WKDQ�QDWXUDO



FKDQJHV�GXULQJ�HDUO\�VWDJH�FKHPRWKHUDS\��7KH�HDUO\�FKDQJHV��KRZHYHU��DUH�FULWLFDO�WR
RQFRORJLVWV�WR�GHWHUPLQH�LI�WKH�VHOHFWHG�WUHDWPHQW�LV�ZRUNLQJ�RU�LI�D�GLIIHUHQW
WUHDWPHQW�RU�VXUJHU\�PD\�EH�D�EHWWHU�RSWLRQ�

2YDULDQ�FDQFHUV��VLPLODU�WR�EUHDVW�FDQFHUV��IHHG�RII�RI�DGGLWLRQDO�EORRG�YHVVHOV�LQ�WKH
ERG\��2IWHQ�UHIHUUHG�WR�DV�WKH�³VLOHQW�NLOOHU´�EHFDXVH�V\PSWRPV�WKDW�UHVHPEOH�WKRVH�RI
LQGLJHVWLRQ�DUH�HDV\�WR�PLVV��RYDULDQ�FDQFHU�LV�ILUVW�GHWHFWHG�WKURXJK�&7�ZLWK�FRQWUDVW�
05,�ZLWK�FRQWUDVW�DQG�)'*�3(7��7KH�KLJK�FRVWV�RI�WKHVH�WHVWV�DQG�H[SRVXUH�WR
UDGLDWLRQ�SXW�SDWLHQWV�DW�D�GLVDGYDQWDJH�IURP�WKH�EHJLQQLQJ�

7R�WUXO\�XQGHUVWDQG�WKH�RQVHW�DQG�VHYHULW\�RI�WKH�FDQFHU��GRFWRUV�PXVW�EH�HTXLSSHG
ZLWK�EHWWHU�YLVXDO�WRROV�WR�GLVWLQJXLVK�EHQLJQ�IURP�PDOLJQDQW�WLVVXH��)URP�KHUH�
HQJLQHHULQJ�D�EHWWHU�LPDJLQJ�WHFKQLTXH�PD\�SURYLGH�GHWDLOV�DERXW�WXPRUV�WKDW�ZRXOG
KHOS�GHWHUPLQH�ZKLFK�WUHDWPHQWV�ZRXOG�EH�PRVW�HIIHFWLYH²DQG�FRXOG�GUDPDWLFDOO\
LPSURYH�FDQFHU�WUHDWPHQW��SDUWLFXODUO\�IRU�WKH�PRVW�FRPPRQ�WXPRU�W\SHV�

7R�EHWWHU�ILJKW�EUHDVW�DQG�RYDULDQ�FDQFHUV��LQLWLDO�UHVHDUFK�LV�XQGHUZD\�WR�GHYHORS
QHZ�LPDJLQJ�WHFKQLTXHV�ZLWK�IXQGLQJ�IURP�WKH�1DWLRQDO�,QVWLWXWHV�RI�+HDOWK�

,Q�������D�JURXS�RI�HQJLQHHUV�DQG�GRFWRUV�DW�:DVKLQJWRQ�8QLYHUVLW\�LQ�6W��/RXLV
ODXQFKHG�HIIRUWV�WR�GHWHUPLQH�LI�DQ�LPDJLQJ�EDVHG�WHFKQLTXH�FRXOG�SURYLGH�D�PRUH
GHWDLOHG�YLHZ�RI�WKH�FDQFHU�DQG�HQDEOH�ZRPHQ�WR�PDNH�DQ�LQIRUPHG�GHFLVLRQ�IRU
WUHDWPHQW�RSWLRQV�DW�WKH�RQVHW��7KLV�SURFHVV�FRPELQHV�DQ�XOWUDVRXQG�ZLWK�DQ
DGGLWLRQDO�RSWLFDO�LPDJLQJ�FRPSRQHQW²GLIIXVHG�QHDU�LQIUDUHG�OLJKW��3UHOLPLQDU\
ILQGLQJV�LQ�D�SLORW�VWXG\�VXJJHVW�WKDW��DIWHU�MXVW�D�FRXSOH�RI�ZHHNV��WKH�WHFKQLTXH�FDQ
VKRZ�KRZ�D�SDWLHQW¶V�EUHDVW�WXPRU�LV�UHVSRQGLQJ�WR�D�SDUWLFXODU�FKHPRWKHUDS\
UHJLPHQ��EDVHG�RQ�WKH�DPRXQW�RI�YDVFXODU�DFWLYLW\�DQG�FKDQJHV��7KH�FRPELQHG
XOWUDVRXQG�LQIUDUHG�WHFKQLTXH�VKRZV�SURPLVH�WKDW�LW�FDQ�WUDFN�D�WXPRU¶V�UHVSRQVH�WR
FKHPRWKHUDS\��UHJDUGOHVV�RI�LWV�JHQHWLF�PDUNHUV�

6LJQ�XS�IRU�6FLHQWLILF�$PHULFDQ¶V�IUHH�QHZVOHWWHUV�

:LWK�RYDULDQ�FDQFHU��WKH�UHVHDUFKHUV�DSSOLHG�VLPLODU�SULQFLSOHV�FRPELQLQJ�XOWUDVRXQG
ZLWK�SKRWRDFRXVWLF�WHFKQRORJ\��7KH�OLJKW�LV�DEVRUEHG�E\�WKH�VXVSHFWHG�WXPRU�DQG
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JHQHUDWHV�D�VOLJKW�WHPSHUDWXUH�FKDQJH�WKDW�FRQYHUWV�WR�VRXQG�ZDYHV��7KH�VRXQG
ZDYHV�FDQ�EH�GHWHFWHG�DQG�DQDO\]HG�DV�PDUNHUV�RI�D�FDQFHURXV�WXPRU��7KLV�WHFKQLTXH
LV�QRW�RQO\�VDIHU��EXW�FRVWV�IDU�OHVV�WKDQ�WKH�RWKHU�LPDJLQJ�SURFHVVHV�

:KLOH�VWLOO�HDUO\��WKLV�UHVHDUFK�LV�SURPLVLQJ�EDVHG�RQ�D�VPDOO�JURXS�RI�SLORW�SDWLHQW
GDWD��0DOLJQDQW�RYDULDQ�WLVVXH�UHYHDOHG�KLJK�YDVFXODU�FRQWHQW�ZLWK�TXLWH�GLIIXVHG
YDVFXODU�GLVWULEXWLRQ�SDWWHUQV��DQG�EHQLJQ�RYDULDQ�WLVVXH�GHPRQVWUDWHG�ORZ�YDVFXODU
FRQWHQW��:LWK�D�FOHDU�XQGHUVWDQGLQJ�RI�ULVN�DQG�GLDJQRVLV��WKH�H[SHFWDWLRQ�LV�WKDW
ERWK�SDWLHQWV�DQG�VXUJHRQV�FDQ�EHWWHU�GHWHUPLQH�ZKHWKHU�VXUJHU\�LV�UHTXLUHG�
5HVHDUFKHUV�DQG�GRFWRUV�DUH�VWXG\LQJ�DQG�VWULYLQJ�WR�GHOLYHU�QRQ�LQYDVLYH�LPDJLQJ
WHFKQRORJLHV�WR�HQDEOH�ZRPHQ�WR�PDNH�PXFK�PRUH�LQIRUPHG�GHFLVLRQV�DERXW�VXUJHU\
DQG�KDYH�D�EHWWHU�TXDOLW\�RI�OLIH��,I�ZH�FDQ�SURYLGH�D�EHWWHU�ORRN��D�EHWWHU�LPDJH��LW
PLJKW�MXVW�PDNH�IRU�D�EHWWHU�IXWXUH�

��������������������~����������������~�����Ć�ć�~���~�������������~���������������������ŵ��������~�ý

$%287�7+( �$87+25�6�

���������

�������������~����������������������~��������������~���~�������������������������ý�
����ý


