
KHDUW�IDLOXUH�E\������DQG�FKURQLF�OLYHU�
GLVHDVH�E\�����´��������������������������������
 <RXU�ERG\�QHHGV�ZDWHU�IRU�EORRG�
FLUFXODWLRQ��PHWDEROLVP��UHJXODWLRQ�RI�
ERG\�WHPSHUDWXUH�DQG�ZDVWH�UHPRYDO��,I�
\RX¶UH�GHK\GUDWHG��HYHQ�PLOGO\��\RXU�
PRRG�DQG�FRJQLWLYH�IXQFWLRQ�PD\�VXIIHU��
,Q�D�VWXG\�RI����ZRPHQ��WKRVH�ZKR�VXI�
IHUHG�IURP�������GHK\GUDWLRQ�H[SHUL�
HQFHG�ZRUVHQHG�PRRG��LUULWDELOLW\��KHDG�
DFKHV�DQG�ORZHU�FRQFHQWUDWLRQ�DQG�SHU�
FHLYHG�WDVNV�WR�EH�PRUH�GLIILFXOW��$������
VWXG\�LQ�ZKLFK����KHDOWK\�ZRPHQ�LQ�WKHLU�
PLG-��V�ZHUH�GHSULYHG�RI�DOO�EHYHUDJHV�
IRU����KRXUV�DOVR�VKRZHG�WKH�PHQWDO�UH�
SHUFXVVLRQV�RI�WRR�OLWWOH�ZDWHU��:KLOH�QR�
FOLQLFDO�DEQRUPDOLWLHV�ZHUH�REVHUYHG�LQ�
WKH�ELRORJLFDO�SDUDPHWHUV��XULQH��EORRG�
DQG�VDOLYD���WKLUVW�DQG�KHDUW�UDWH�GLG�LQ�
FUHDVH�DQG�XULQH�RXWSXW�ZDV�GUDVWLFDOO\�
UHGXFHG��DQG�EHFDPH�GDUNHU�������������������
 $V�IRU�PRRG�HIIHFWV��WKH�DXWKRUV�
QRWHG���7KH�VLJQLILFDQW�HIIHFWV�RI�>IOXLG�
GHSULYDWLRQ@�RQ�PRRG�LQFOXGHG�GHFUHDVHG�
DOHUWQHVV�DQG�LQFUHDVHG�VOHHSLQHVV��IDWLJXH�
DQG�FRQIXVLRQ�´�7KLV�PD\�EH�RQH�UHDVRQ�
ZK\��LQ�DQRWKHU�VWXG\��GHK\GUDWHG�GULYHUV 

 

2XU�$XJXVW������1HZVOHWWHU�IRU�+HDOWK\�/LYLQJ 

³���PDLQWDLQLQJ�RSWLPDO�K\GUDWLRQ�SURYLGHV�SURWHFWLRQ�IURP�WKH�
GHYHORSPHQW�RI�DJH-GHSHQGHQW�FKURQLF�GLVRUGHUV�´���� ��������������������� 

:KDW¶V�,QVLGH�7KLV�,VVXH 

· 0LQG�<RXU�%UDLQ 
· $XJXVW�6SHFLDOV 

· 5HVYHUDWURO�DQG�%RQH�/RVV 
· $XJXVW�0RQWKO\�&RXSRQ 

$OO�DUWLFOHV�LQ�WKLV�QHZVOHWWHU�DUH�IRU�WKH�SXUSRVH�RI�QXWULWLRQDO�LQIRUPDWLRQ�RQO\�DQG�VKRXOG�QRW�EH�FRQVLGHUHG�D�VXEVWLWXWH�IRU�SURIHVVLRQDO�PHGLFDO�DGYLFH� 

+\GUDWLRQ�DQG�<RXU�+HDOWK 
 HQG�RI�QRUPDO�KDG�LQFUHDVHG�OHYHOV�RI�

ULVN�IDFWRUV�IRU�DJH-UHODWHG�PRUELGLW\�
DQG�PRUWDOLW\��)XUWKHU��D�VWURQJ�DVVRFLD�
WLRQ�ZDV�IRXQG�EHWZHHQ�VHUXP�VRGLXP�
FRQFHQWUDWLRQ�LQ�PLGGOH�DJH�DQG�PDUNHUV�
RI�FRDJXODWLRQ�DQG�LQIODPPDWLRQ�DQG�WKH�
GHYHORSPHQW�RI�DJH-GHSHQGHQW�GHJHQHU�
DWLYH�GLVHDVHV��+XPDQV�ZLWK�OHVV-WKDQ-
RSWLPDO�K\GUDWLRQ�VWDWXV�KDG�LQFUHDVHG�
LQIODPPDWLRQ�DQG�RWKHU�IDFWRUV�DVVRFLDW�
HG�ZLWK�GHJHQHUDWLYH�GLVHDVHV��LQFOXGLQJ�

FRJQLWLYH�LPSDLUPHQW��GHPHQWLD��KHDUW�
IDLOXUH�DQG�FKURQLF�OXQJ�GLVHDVH� �����
 +LJK�EORRG�SUHVVXUH�DQG�GLDEH�
WHV�ZHUH�DOVR�DVVRFLDWHG�ZLWK�K\GUDWLRQ�
VWDWXV���$FFRUGLQJ�WR�WKH�VWXG\��³%\�DQD�
O\]LQJ�GLVHDVH�SUHYDOHQFH��ZH�VKRZHG�
WKDW�D�VHUXP�VRGLXP�OHYHO�EHORZ�����
PPRO�/�JUHDWO\�UHGXFHG�WKH�ULVN�IRU�WKH�
GHYHORSPHQW�RI�PDQ\�GHJHQHUDWLYH�GLV�
HDVHV�LQFOXGLQJ�KHDUW�IDLOXUH��+)���GH�
PHQWLD��DQG�FKURQLF�OXQJ�GLVHDVH��&/'���
7KHVH�ILQGLQJV�LQGLFDWHG�WKDW�VHUXP�VR�
GLXP�OHYHOV�LQ�WKH�XSSHU�KDOI�RI�WKH�
µQRUPDO�UDQJH¶�VKRXOG�EH�WUHDWHG�DV�D�
FOLQLFDO�ULVN�IDFWRU�WKDW�SURPSWV�UHFRP�
PHQGDWLRQ�IRU�PRGLILFDWLRQ�RI�ZDWHU�DQG�
VDOW�LQWDNH�´��������������������������������������
 0DLQWDLQLQJ�RSWLPDO�K\GUDWLRQ�
VWDWXV�GXULQJ�\RXU�OLIH�FRXOG�OHDG�WR�VLJ�
QLILFDQW�KHDOWK�EHQHILWV��EXW�LW¶V�GLIILFXOW�
WR�GHILQH�D�VHW�K\GUDWLRQ�OHYHO�IRU�HYHU\�
RQH��VLQFH�IOXLG�QHHGV�YDU\�DFFRUGLQJ�WR�
DFWLYLW\�OHYHOV��QXWULWLRQ��KHDOWK�VWDWXV�
DQG�HQYLURQPHQW��+RZHYHU��WKH�IHDWXUHG�
VWXG\�VXJJHVWHG�³D�FOHDU�WKUHVKROG�RI�
������PPRO�/�IRU�VHUXP�VRGLXP�FRQFHQ�
WUDWLRQ�´�DERYH�ZKLFK�WKH�ULVN�RI�DJH-
UHODWHG�GLVHDVHV�JRHV�ZD\�XS��,I�HYHU\�

RQH�LQ�WKH�8�6��ZLWK�VRGLXP�FRQFHQWUD�
WLRQV�DERYH�WKLV�OHYHO�ZHUH�WR�GHFUHDVH�
WKHP�E\�GULQNLQJ�PRUH�ZDWHU��UHDFKLQJ�
WKH�����WR�������PPRO�/�UDQJH����PLO�
OLRQ�FDVHV�RI�UHODWHG�GLVHDVHV�FRXOG�EH�
VSDUHG��7KH�UHVHDUFKHUV�QRWHG�LPSUHV�
VLYH�EHQHILWV�IURP�LPSURYHG�K\GUDWLRQ�
RQ�D�SRSXODWLRQ-ZLGH�VFDOH��6SHFLILFDOO\��
³7KHVH�FDOFXODWLRQV�SUHGLFWHG�WKDW�WKH�
SUHYDOHQFH�RI�GHPHQWLD�LQ�SHRSOH�DJHG�
��–���\HDUV�ZRXOG�GHFUHDVH�E\������

URYLGLQJ�\RXU�ERG\�ZLWK�RSWLPDO�
K\GUDWLRQ�LQ�WKH�IRUP�RI�SXUH�ZDWHU�
LV�RQH�RI�WKH�VLPSOHVW�VWHSV�\RX�FDQ�

WDNH�WR�LPSURYH�\RXU�KHDOWK��,W¶V�VXFK�D�
SRZHUIXO�WRRO�WKDW�UHVHDUFK�SXEOLVKHG�LQ�
WKH�-RXUQDO�RI�&OLQLFDO�,QYHVWLJDWLRQ�VXJ�
JHVWV���PLOOLRQ�IHZHU�SHRSOH�LQ�WKH�8�6��
ZRXOG�GHYHORS�GHJHQHUDWLYH�GLVHDVHV�LI�
WKH\�LPSURYHG�K\GUDWLRQ�WKURXJKRXW�OLIH��
,W�PDNHV�VHQVH��VLQFH�\RXU�ERG\�LV�PDGH�
XS�PRVWO\�RI�ZDWHU��$W�ELUWK��ERG\�
ZHLJKW�LV�����ZDWHU��GURSSLQJ�WR�����LQ�
WKH�HOGHUO\�����������������������������������������
 .HHSLQJ�DQ�RSWLPDO�EDODQFH�
EHWZHHQ�ZDWHU�LQWDNH�DQG�RXWSXW�LV�HV�
VHQWLDO�IRU�VXUYLYDO��ZKLFK�LV�ZK\�LI�\RX�
EHFRPH�GHK\GUDWHG��\RXU�ERG\�ZLOO�DFWL�
YDWH�D�QXPEHU�RI�KRUPRQDO�DQG�QHXUR�
UHJXODWRU\�PHFKDQLVPV�WR�VDYH�\RXU�OLIH��
$PRQJ�WKHP��\RX¶OO�EHJLQ�WR�IHHO�WKLUVW\��
UHPLQGLQJ�\RX�WR�GULQN�VRPH�ZDWHU��

ZKLOH�\RXU�NLGQH\V�KROG�
RQWR�ZDWHU��VR�\RXU�XULQH�
RXWSXW�GHFUHDVHV��5H�
VHDUFKHUV�ORRNHG�LQWR�WKH�
HIIHFWV�RI�ORQJ�WHUP�VXE�
FOLQLFDO�K\SRK\GUDWLRQ��RU�
FKURQLFDOO\�ORVLQJ�PRUH�
ZDWHU�WKDQ�\RX�WDNH�LQ��

ILQGLQJ�HYLGHQFH�WKDW�HYHQ�VXEWOH�FKDQJ�
HV�LQ�K\GUDWLRQ�OHYHOV�OHG�WR�³SURIRXQG´�
HIIHFWV�RQ�ORQJ-WHUP�KHDOWK��DQG�VWDWLQJ��
³>:@H�SURYLGH�HYLGHQFH«�WKDW�PDLQWDLQ�
LQJ�RSWLPDO�K\GUDWLRQ�WKURXJKRXW�D�SHU�
VRQ¶V�OLIHWLPH�SURYLGHV�SURWHFWLRQ�IURP�
WKH�GHYHORSPHQW�RI�DJH-GHSHQGHQW�
FKURQLF�GLVRUGHUV�´���� ���������������������
 ,Q�WKH�VWXG\��UHVHDUFKHUV�DQD�
O\]HG�GDWD�IURP��������DGXOWV��XVLQJ�
VHUXP�VRGLXP�FRQFHQWUDWLRQ�DV�D�PHDV�
XUH�RI�K\GUDWLRQ�VWDWXV�DQG�OLIHORQJ�K\�
GUDWLRQ��3DUWLFLSDQWV�ZKRVH�VHUXP�VRGL�
XP�FRQFHQWUDWLRQ�ZDV�FORVH�WR�WKH�XSSHU�
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�7KH�DVVRFLDWLRQV�EHWZHHQ�VHUXP����2+�'�DQG�ULVN�RI�PRUWDOLW\�
PD\�EH�PRGLILHG�E\�WKH�LQWDNH�OHYHO�RI�PDJQHVLXP������������������������������������

0LQG�<RXU�%UDLQ 
PRGLILHG�E\�WKH�LQWDNH�OHYHO�RI�PDJQHVL�
XP���������������������������������������������������
 :KLOH�PDJQHVLXP�LQWDNH�E\�
LWVHOI�GLG�QRW�DSSHDU�WR�KDYH�DQ�LPSDFW�
RQ�FRJQLWLYH�IXQFWLRQ�LQ�WKH�VWXG\�DERYH��
RWKHU�UHVHDUFK�KDV�KLJKOLJKWHG�LWV�UROH�LQ�
KHDOWK\�FRJQLWLRQ��0HPRU\�LPSDLUPHQW�
RFFXUV�ZKHQ�WKH�FRQQHFWLRQV��V\QDSVHV��
EHWZHHQ�EUDLQ�FHOOV�GLPLQLVK��:KLOH�
PDQ\�IDFWRUV�FDQ�FRPH�LQWR�SOD\��PDJ�

QHVLXP�LV�DQ�LPSRUWDQW�RQH��$V�QRWHG�E\�
'U��'DYLG�3HUOPXWWHU��D�QHXURORJLVW�DQG�
IHOORZ�RI�WKH�$PHULFDQ�&ROOHJH�RI�1XWUL�
WLRQ���,W�KDV�QRZ�EHHQ�GLVFRYHUHG�WKDW�
PDJQHVLXP�LV�D�FULWLFDO�SOD\HU�LQ�WKH�
DFWLYDWLRQ�RI�QHUYH�FKDQQHOV�WKDW�DUH�
LQYROYHG�LQ�V\QDSWLF�SODVWLFLW\��7KDW�
PHDQV�WKDW�PDJQHVLXP�LV�FULWLFDO�IRU�WKH�
SK\VLRORJLFDO�HYHQWV�WKDW�DUH�IXQGDPHQ�
WDO�WR�WKH�SURFHVVHV�RI�OHDUQLQJ�DQG�
PHPRU\��������������������������������������������������
 $�VSHFLILF�IRUP�RI�PDJQHVLXP�
FDOOHG�PDJQHVLXP�WKUHRQDWH�ZDV�LQ������
IRXQG�WR�HQKDQFH��OHDUQLQJ�DELOLWLHV��
ZRUNLQJ�PHPRU\��DQG�VKRUW-�DQG�ORQJ-
WHUP�PHPRU\�LQ�UDWV�´�$FFRUGLQJ�WR�WKH�
DXWKRUV���2XU�ILQGLQJV�VXJJHVW�WKDW�DQ�
LQFUHDVH�LQ�EUDLQ�PDJQHVLXP�HQKDQFHV�
ERWK�VKRUW-WHUP�V\QDSWLF�IDFLOLWDWLRQ�DQG�
ORQJ-WHUP�SRWHQWLDWLRQ�DQG�LPSURYHV�
OHDUQLQJ�DQG�PHPRU\�IXQFWLRQV���*HWWLQJ�
EDFN�WR�PDJQHVLXP�DQG�YLWDPLQ�'��SUH�
YLRXV�UHVHDUFK XVLQJ�1+$1(6�GDWD�
IURP������WKURXJK������IRXQG�WKH�GXR�
KDV�D�SRVLWLYH�LPSDFW�RQ�RYHUDOO�PRUWDOL�
W\�UDWHV������������������������������������������������
 7KH�UHVHDUFKHUV�K\SRWKHVL]HG�
WKDW�PDJQHVLXP�VXSSOHPHQWDWLRQ�LQ�
FUHDVHV�\RXU�YLWDPLQ�'�OHYHO�E\�DFWLYDW�
LQJ�PRUH�RI�LW��DQG�WKDW�\RXU�PRUWDOLW\�
ULVN�PLJKW�WKHUHIRUH�EH�ORZHUHG�E\�LQ�
FUHDVLQJ�PDJQHVLXP�LQWDNH��7KDW�LV�LQ�
GHHG�ZKDW�WKH\�IRXQG��$FFRUGLQJ�WR�WKH�
DXWKRUV���+LJK�LQWDNH�RI�WRWDO��GLHWDU\�RU�
VXSSOHPHQWDO�PDJQHVLXP�ZDV�LQGH�
SHQGHQWO\�DVVRFLDWHG�ZLWK�VLJQLILFDQWO\�
UHGXFHG�ULVNV�RI�YLWDPLQ�'�GHILFLHQF\�
DQG�LQVXIILFLHQF\�UHVSHFWLYHO\��,QWDNH�RI�
PDJQHVLXP�VLJQLILFDQWO\�LQWHUDFWHG�ZLWK�
LQWDNH�RI�YLWDPLQ�'�LQ�UHODWLRQ�WR�ULVN�RI�
ERWK�YLWDPLQ�'�GHILFLHQF\�DQG�LQVXIIL�
FLHQF\��$GGLWLRQDOO\��WKH�LQYHUVH�DVVRFLD�
WLRQ�EHWZHHQ�WRWDO�PDJQHVLXP�LQWDNH�DQG�
YLWDPLQ�'�LQVXIILFLHQF\�SULPDULO\�DS�
SHDUHG�DPRQJ�SRSXODWLRQV�DW�KLJK�ULVN�
RI�YLWDPLQ�LQVXIILFLHQF\�´������������������
 ³)XUWKHUPRUH��WKH�DVVRFLDWLRQV�
RI�VHUXP����2+�'�ZLWK�PRUWDOLW\��SDU�
WLFXODUO\�GXH�WR�FDUGLRYDVFXODU�GLVHDVH�
�&9'��DQG�FRORUHFWDO�FDQFHU��ZHUH�PRG�
LILHG�E\�PDJQHVLXP�LQWDNH��DQG�WKH�LQ�

 2QH�VXFK�VWXG\���$VVRFLDWLRQ�
RI�9LWDPLQ�'�DQG�0DJQHVLXP�6WDWXV�
ZLWK�&RJQLWLYH�)XQFWLRQ�LQ�2OGHU�
$GXOWV��5HVXOWV�IURP�WKH�1DWLRQDO�+HDOWK�
DQG�1XWULWLRQ�([DPLQDWLRQ�6XUYH\�
�1+$1(6�������WR��������SRLQWV�RXW�

WKDW�YLWDPLQ�'�
QRW�RQO\�SURWHFWV�
QHXURQDO�VWUXF�
WXUHV�DQG�SOD\V�D�
UROH�LQ�QHXURQDO�
FDOFLXP�UHJXOD�
WLRQ��EXW�DOVR�
DSSHDUV�WR�LP�
SDFW�\RXU�ULVN�IRU�
QHXURGHJHQHUD�
WLRQ�DV�\RX�JURZ�

ROGHU��0DJQHVLXP��PHDQZKLOH��DVLGH�
IURP�EHLQJ�UHTXLUHG�IRU�FRQYHUWLQJ�YLWD�
PLQ�'�WR�LWV�DFWLYH�IRUP��DOVR�SOD\V�D�
UROH�LQ�FRJQLWLYH�KHDOWK��DQG�PDJQHVLXP�
GHILFLHQF\�KDV�EHHQ�LPSOLFDWHG�LQ�VHYHU�
DO�QHXURORJLFDO�GLVRUGHUV����������������������
 +LJKHU�VHUXP����2+�'�OHYHOV�
ZHUH�DVVRFLDWHG�ZLWK�UHGXFHG�ULVN�RI�ORZ�
FRJQLWLYH�IXQFWLRQ�LQ�ROGHU�DGXOWV��DQG�
WKLV�DVVRFLDWLRQ�DSSHDUHG�WR�EH�PRGLILHG�
E\�WKH�LQWDNH�OHYHO�RI�PDJQHVLXP��8VLQJ�
1+$1(6�GDWD�IURP�������SDUWLFLSDQWV�
RYHU�WKH�DJH�RI�����WKH�UHVHDUFKHUV�FRP�
SDUHG�VHUXP�YLWDPLQ�'�VWDWXV�DQG�GLHWDU\�
PDJQHVLXP�LQWDNH�DJDLQVW�FRJQLWLYH�
IXQFWLRQ�VFRUHV��$IWHU�DGMXVWLQJ�IRU�FRQ�
IRXQGLQJ�IDFWRUV��LQFOXGLQJ�WRWDO�FDORULH�
FRQVXPSWLRQ�DQG�PDJQHVLXP�LQWDNH��
KLJKHU�EORRG�OHYHOV�RI�YLWDPLQ�'�SRVL�
WLYHO\�FRUUHODWHG�ZLWK�GHFUHDVHG�RGGV�RI�
KDYLQJ�D�ORZ�FRJQLWLYH�IXQFWLRQ�VFRUH�RQ�
WKH�'LJLW�6\PERO�6XEVWLWXWLRQ�7HVW����
 7KH�VDPH�WUHQG�ZDV�IRXQG�
ZKHQ�WKH\�ORRNHG�DW�YLWDPLQ�'�LQWDNH��
UDWKHU�WKDQ�EORRG�OHYHO��7KH�FRUUHODWLRQ�
RI�KLJKHU�YLWDPLQ�'�OHYHOV�DQG�EHWWHU�
FRJQLWLYH�IXQFWLRQ�ZDV�SDUWLFXODUO\�
VWURQJ�DPRQJ�WKRVH�ZKRVH�PDJQHVLXP�
LQWDNH�ZDV�HTXDO�WR�RU�JUHDWHU�WKDQ�����
PJ�SHU�GD\��$FFRUGLQJ�WR�WKH�DXWKRUV��
�:H�IRXQG�WKDW�KLJKHU�VHUXP����2+�'�
OHYHOV�ZHUH�DVVRFLDWHG�ZLWK�UHGXFHG�ULVN�
RI�ORZ�FRJQLWLYH�IXQFWLRQ�LQ�ROGHU�DGXOWV��
DQG�WKLV�DVVRFLDWLRQ�DSSHDUHG�WR�EH�

YHUVH�DVVRFLDWLRQV�ZHUH�SULPDULO\�SUH�
VHQW�DPRQJ�WKRVH�ZLWK�PDJQHVLXP�LQWDNH�
DERYH�WKH�PHGLDQ��7KH�DVVRFLDWLRQV�EH�
WZHHQ�VHUXP����2+�'�DQG�ULVN�RI�PRU�
WDOLW\�PD\�EH�PRGLILHG�E\�WKH�LQWDNH�OHYHO�
RI�PDJQHVLXP������������������������������������
 $FFRUGLQJ�WR�D�VFLHQWLILF�UHYLHZ�
SXEOLVKHG�LQ�������DV�PDQ\�DV�����RI�
$PHULFDQV�WDNLQJ�YLWDPLQ�'�VXSSOH�
PHQWV�PD\�QRW�JHW�VLJQLILFDQW�EHQHILW�DV�
WKH�YLWDPLQ�'�VLPSO\�JHWV�VWRUHG�LQ�LWV�
LQDFWLYH�IRUP��DQG�WKH�UHDVRQ�IRU�WKLV�LV�
EHFDXVH�WKH\�KDYH�LQVXIILFLHQW�PDJQHVL�
XP�OHYHOV��5HVHDUFK�SXEOLVKHG�LQ������
DOVR�KLJKOLJKWHG�WKLV�LVVXH��FRQFOXGLQJ�
WKDW�KLJKHU�PDJQHVLXP�LQWDNH�KHOSV�UH�
GXFH�\RXU�ULVN�RI�YLWDPLQ�'�GHILFLHQF\�
E\�DFWLYDWLQJ�PRUH�RI�LW������������������������
 $V�QRWHG�E\�WKH�DXWKRUV���+LJK�
LQWDNH�RI�WRWDO��GLHWDU\�RU�VXSSOHPHQWDO�
PDJQHVLXP�ZDV�LQGHSHQGHQWO\�DVVRFLDW�
HG�ZLWK�VLJQLILFDQWO\�UHGXFHG�ULVNV�RI�
YLWDPLQ�'�GHILFLHQF\�DQG�LQVXIILFLHQF\�

UHVSHFWLYHO\��
,QWDNH�RI�PDJ�
QHVLXP�VLJQLIL�
FDQWO\�LQWHUDFW�
HG�ZLWK�LQWDNH�RI�
YLWDPLQ�'�LQ�
UHODWLRQ�WR�ULVN�
RI�ERWK�YLWDPLQ�
'�GHILFLHQF\�

DQG�LQVXIILFLHQF\�´�7KH�UHDVRQ�IRU�WKDW�LV�
EHFDXVH�PDJQHVLXP�LV�UHTXLUHG�LQ�WKH�
FRQYHUVLRQ�RI�YLWDPLQ�'�LQWR�LWV�DFWLYH�
IRUP������������������������������ �����������������
 7KH�UHFRPPHQGHG�GDLO\�DOORZ�
DQFH�IRU�PDJQHVLXP�LV�DURXQG�����PJ�WR�
����PJ�SHU�GD\�GHSHQGLQJ�RQ�\RXU�DJH�
DQG�VH[��EXW�PDQ\�H[SHUWV�EHOLHYH�\RX�
PD\�QHHG�DQ\ZKHUH�IURP�����PJ�WR�����
PJ�SHU�GD\��:KHQ�LW�FRPHV�WR�RUDO�VXS�
SOHPHQWDWLRQ��PDJQHVLXP�WKUHRQDWH�DS�
SHDUV�WR�EH�WKH�PRVW�HIILFLHQW�DW�SHQHWUDW�
LQJ�FHOO�PHPEUDQHV��LQFOXGLQJ�\RXU�PL�
WRFKRQGULD�DQG�EORRG-EUDLQ�EDUULHU��2WK�
HU�HIIHFWLYH�IRUPV�LQFOXGH�PDJQHVLXP�
PDODWH��PDJQHVLXP�FLWUDWH��DQG�LRQLF�
PDJQHVLXP�IURP�PROHFXODU�K\GURJHQ��
 :KLOH�\RX�PD\�VWLOO�QHHG�PDJ�
QHVLXP�VXSSOHPHQWDWLRQ��GXH�WR�GHQD�
WXUHG�VRLOV���LW�ZRXOG�FHUWDLQO\�EH�ZLVH�WR�
WU\�WR�JHW�DV�PXFK�PDJQHVLXP�IURP�\RXU�
GLHW�DV�SRVVLEOH��'DUN-JUHHQ�OHDI\�YHJH�
WDEOHV�OHDG�WKH�SDFN�ZKHQ�LW�FRPHV�WR�
PDJQHVLXP�FRQWHQW��DQG�MXLFLQJ�\RXU�
JUHHQV�LV�DQ�H[FHOOHQW�ZD\�WR�ERRVW�\RXU�
LQWDNH��)RRGV�ZLWK�KLJK�PDJQHVLXP�OHY�
HOV�LQFOXGH��DYRFDGRV��6ZLVV�FKDUG��EHHW�
JUHHQV��WXUQLS�JUHHQV��EURFFROL��%UXVVHOV�
VSURXWV��SDUVOH\��EDVLO�DQG�JUDVV-IHG�\R�
JXUW� 

KHUH�KDV�EHHQ�PXFK�ZULWWHQ�UHJDUG�
LQJ�WKH V\QHUJ\�EHWZHHQ�PDJQHVL�
XP�DQG�YLWDPLQ�'��DQG�WKH�LP�
SRUWDQFH�RI�YLWDPLQ�'�IRU�RSWLPDO�

LPPXQH�IXQFWLRQ�DQG�RYHUDOO�KHDOWK�—�
HVSHFLDOO\�DV�LW�SHUWDLQV�WR ORZHULQJ�\RXU�
ULVN�RI�&RYLG-����0DQ\�VWXGLHV�KDYH�
DOVR�KLJKOLJKWHG�WKH�UROH�WKLV�GXR�SOD\V�
LQ�FRJQLWLYH�IXQFWLRQ�DPRQJ�ROGHU�
DGXOWV��DV�ZHOO�DV�RYHUDOO�PRUWDOLW\�����

5HIHUHQFH��&XUUHQW�'HYHORSPHQWV�LQ�1XWULWLRQ�-XQH���������,VVXH�
6XSSOHPHQW�����Q]]�����)6��-��-����0HGLFDOH[SUHVV�FRP�)HEUXDU\�
����������GUSHUOPXWWHU�FRP��0DJQHVLXP�DQG�<RXU�%UDLQ��1HXURQ�
-DQXDU\��������������������-����6FLHQFH�'DLO\�)HEUXDU\��������
%0&�0HGLFLQH���������������1DWLRQDO�,QVWLWXWHV�RI�+HDOWK��0DJQH�
VLXP�� 
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5HVYHUDWURO�DQG�%RQH�/RVV 

³7KHVH�ILQGLQJV�VXJJHVW�WKDW�UHVYHUDWURO�PLJKW�EH�XVHG�DV�DQWL-
DJLQJ�WKHUDS\�WR�UHVLVW�DJH-LQGXFHG�ERQH�ORVV�´� 

VWHRSRURVLV�—�ORVV�RI�WKH�GHQVLW\�
DQG�TXDOLW\�RI�ERQH —�LV�D�ZLGH�
VSUHDG�DQG�VHULRXV�FRQGLWLRQ��$V�

ERQHV�EHFRPH�PRUH�IUDJLOH�DQG�SRURXV��
WKH\�DUH�DW�JUHDWHU�ULVN�RI�IUDFWXULQJ��
ZKLFK�LV�HVSHFLDOO\�FRQVHTXHQWLDO�IRU�
ROGHU�SHRSOH��SDUWLFXODUO\�LI�WKH\�EHFRPH�

EHGULGGHQ��2I�DOO�LQGLYLGXDOV�RYHU�WKH�
DJH�RI�����DERXW�����RI�ZRPHQ�DQG�
����RI�PHQ�ZLOO�VXIIHU�D�IUDFWXUH�LQ�WKH�
\HDUV�WR�FRPH��0DQ\�IDFWRUV�FDQ�FRQWULE�
XWH�WR�WKH�GHYHORSPHQW�RI�RVWHRSRURVLV�
IURP�DJLQJ�WR�VPRNLQJ��WR�H[FHVVLYH�
DOFRKRO�FRQVXPSWLRQ�DQG�D�VXERSWLPDO�
GLHW��WR�WKH�VLGH�HIIHFWV�RI�PHGLFDWLRQV��D�
JHQHWLF�SUHGLVSRVLWLRQ�RU�WKH�ORVV�RI�KRU�
PRQHV�DIWHU�PHQRSDXVH���������������������
 3RVWPHQRSDXVDO�RVWHRSRURVLV�
QRZ�DIIHFWV�DV�PDQ\�DV����PLOOLRQ�ZRP�

HQ�LQ�WKH�8�6���DF�
FRUGLQJ�WR�WKH�1D�
WLRQDO�2VWHRSRURVLV�
)RXQGDWLRQ��EH�
FDXVH�WKH�PHQR�
SDXVDO�\HDUV�RFFX�
S\�RQH-WKLUG�RI�D�
ZRPDQ¶V�OLIH��5H�

SODFHPHQW�KRUPRQHV�DQG�ELVSKRVSKR�
QDWHV��GUXJV�WKDW�LQKLELW�WKH�UHVRUSWLRQ�
DQG�ORVV�RI�ERQH�E\�RVWHRFODVWV��KDYH�
EHHQ�XVHG�WR�WUHDW�RVWHRSRURVLV�EXW��DV�
PHQWLRQHG�LQ�D�VWXG\�LQ�1XWULHQWV��WKHLU�
VLGH�HIIHFWV�FDQ�EH�VR�GDQJHURXV�WKDW�
WKH\�PD\�RXWZHLJK�WKH�EHQHILWV��7KDW�LV�
ZK\�LW�LV�JRRG�QHZV�WKDW�UHVYHUDWURO��D�

SK\WRQXWULHQW�IRXQG�LQ�UHG�JUDSHV�DQG�
EHUULHV��KDV�EHHQ�IRXQG�WR�ILJKW�DQG�SUH�
YHQW�RVWHRSRURVLV��������������� ���������������������
 ,Q�D�VWXG\�SXEOLVKHG�LQ�WKH�
-RXUQDO�RI�%RQH�DQG�0LQHUDO�5HVHDUFK�
WKDW�ZDV�FRQGXFWHG�DW�WKH�8QLYHUVLW\�RI�
1HZFDVWOH�LQ�1HZ�6RXWK�:DOHV��UH�

VHDUFKHUV�GHWHFWHG�LPSURYHPHQWV�LQ�
ERQH�GHQVLW\�LQ�SRVWPHQRSDXVDO�ZRPHQ�
ZKR�ZHUH�JLYHQ UHVYHUDWURO��,Q�WKH�VWXG\��
FDOOHG�³5HVYHUDWURO�IRU�+HDOWK\�$JHLQJ�
LQ�:RPHQ��5(6+$:��´�ZRPHQ�WRRN�
���PLOOLJUDPV��PJ��RI�UHVYHUDWURO�WZLFH�
GDLO\�RU�D�SODFHER�IRU����PRQWKV��DIWHU�
ZKLFK�UHVHDUFKHUV�PHDVXUHG�WKHLU�ERQH�
GHQVLW\�E\�GXDO-HQHUJ\�;-UD\�DEVRUS�
WLRPHWU\�VFDQV��FRPPRQO\�FDOOHG�';$�
VFDQV���7KH�PRGHVW�LQFUHDVH�LQ�ERQH�
PLQHUDO�GHQVLW\�DW�WKH�IHPRUDO�QHFN�ZLWK�
UHVYHUDWURO�UHVXOWHG�LQ�DQ�LPSURYHPHQW�
LQ�WKH�VWXG\�SRSXODWLRQ¶V�7-VFRUH�DQG�D�
UHGXFWLRQ�LQ�WKH���-\HDU�SUREDELOLW\�RI�
PDMRU�IUDFWXUH�ULVN���VDLG�3HWHU�+RZH��DQ�
DXWKRU�RI�WKH�VWXG\�DQG�SURIHVVRU�HPHUL�
WXV�DW�WKH�XQLYHUVLW\���������������������������������
 $�7-VFRUH�LV�XVHG�WR�PHDVXUH�
\RXU�ERQH�GHQVLW\��,Q�D�VXEDQDO\VLV�RI�
WKH�VWXG\�UHVXOWV��VXEMHFWV�ZKR�VXSSOH�
PHQWHG�WKHLU�UHVYHUDWURO�ZLWK�YLWDPLQ�'�
DQG�FDOFLXP�VKRZHG�JUHDWHU�LPSURYH�
PHQW��DGGHG�+RZH��$FFRUGLQJ�WR�WKH�
UHVHDUFKHUV��UHVYHUDWURO�LPSURYHG�ERQH�
GHQVLW\�DQG�ORZHUHG�IUDFWXUH�ULVN�HYHQ�LQ�
ZRPHQ�ZLWKRXW�FOHDU�VLJQV�RI�RVWHRSRUR�
VLV���)ROORZLQJ����PRQWKV�RI�VXSSOHPHQ�

WDWLRQ�ZLWK�UHVYHUDWURO�YHUVXV�SODFHER��
WKHUH�ZHUH�SRVLWLYH�HIIHFWV�RQ�ERQH�GHQ�
VLW\�LQ�WKH�OXPEDU�VSLQH�DQG�QHFN�RI�IH�
PXU��ZKLFK�ZHUH�DFFRPSDQLHG�E\�D�
������UHGXFWLRQ�LQ�&-WHUPLQDO�WHORSHS�
WLGH�W\SH-��FROODJHQ�OHYHOV��D�ERQH�UH�
VRUSWLRQ�PDUNHU��FRPSDUHG�WR�SODFHER�

«�

5HIHUHQFH��-&,�,QVLJKW�������6HS����������H�������'HJHQHUDWLYH�
GLVHDVHV��-RXUQDO�RI�1XWULWLRQ������)HE������������-���%ULWLVK�-RXU�
QDO�RI�1XWULWLRQ������-DQ���������������-����3K\VLRORJ\�DQG�%HKDY�
LRU�$XJ�����������$PHULFDQ�-RXUQDO�RI�3K\VLRORJ\�1RY�����������
$PHULFDQ�-RXUQDO�RI�(SLGHPLRORJ\������0D\��������������-����
0D\R�&OLQLF��'HK\GUDWLRQ� 
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ZHUH�IRXQG�WR�PDNH�WZLFH�WKH�DPRXQW�RI�
HUURUV�GXULQJ�D�WZR-KRXU�GULYH�FRP�
SDUHG�WR�K\GUDWHG�GULYHUV��������������������
 7KH�1R����ULVN�IDFWRU�IRU NLGQH\�
VWRQHV LV�DOVR�QRW�GULQNLQJ�HQRXJK�ZDWHU��
DQG�WKHUH�LV�UHVHDUFK�VKRZLQJ�WKDW�KLJK�
IOXLG�LQWDNH�LV�OLQNHG�WR�D�ORZHU�ULVN�RI�
FHUWDLQ�W\SHV�RI�FDQFHU��VXFK�DV�EODGGHU�
DQG�FRORUHFWDO��(YHQ�WKH�ULVN�RI�IDWDO�
FRURQDU\�KHDUW�GLVHDVH�KDV�EHHQ�OLQNHG�
WR�ZDWHU�LQWDNH��ZLWK�ZRPHQ�ZKR�GUDQN�
ILYH�RU�PRUH�JODVVHV�RI�ZDWHU�SHU�GD\�
UHGXFLQJ�WKHLU�ULVN�E\�����FRPSDUHG�WR�
ZRPHQ�ZKR�GUDQN�OHVV��0HQ��PHDQ�
ZKLOH��UHGXFHG�WKHLU�ULVN�E\����������
 %RWK�FKLOGUHQ�DQG�DGXOWV�RIWHQ�
IDLO�WR�GULQN�HQRXJK�ZDWHU��DQG�LW¶V�HVWL�
PDWHG�WKDW�����WR�����RI�ROGHU�DGXOWV�
DUH�GHK\GUDWHG��RIWHQ�GXH�WR�ZDWHU�GHSUL�
YDWLRQ�DQG�WKH�IDFW�WKDW�SHRSOH�QDWXUDOO\�
KDYH�D�ORZHU�YROXPH�RI�ZDWHU�LQ�WKHLU�
ERG\�DV�WKH\�JHW�ROGHU��+RZ�PXFK�ZDWHU�
LV�RSWLPDO�YDULHV�GHSHQGLQJ�RQ�\RXU�DJH��

KHDOWK�VWDWXV��DFWLYLW\�OHYHOV�DQG�PRUH��
EXW�\RX�PLJKW�KDYH�KHDUG�WKH�DGYLFH�
WR GULQN�HLJKW��-RXQFH�JODVVHV D�GD\�
�NQRZQ�DV�WKH��[��UXOH���7KLV�LV�QRW�QHF�
HVVDULO\�WKH�EHVW�DPRXQW�IRU�HYHU\RQH��DV�
WKHUH�LV�QR�RQH-VL]H-ILWV-DOO�ZDWHU�TXRWD�
IRU�KXPDQV��6LPSO\�XVLQJ�WKLUVW�DV�D�
JXLGH�WR�KRZ�PXFK�ZDWHU�\RX�QHHG�WR�
GULQN�LV�D�ZD\�WR�KHOS�HQVXUH�\RXU�LQGL�
YLGXDO�QHHGV�DUH�PHW�RQ�D�GDLO\�EDVLV��
 <RX�FDQ�DOVR�XVH�WKH�FRORU�RI�
\RXU�XULQH�DV�D�JXLGH��,I�LW�LV�D�GHHS��GDUN�
\HOORZ�WKHQ�\RX�DUH�OLNHO\�QRW�GULQNLQJ�
HQRXJK�ZDWHU��$�SDOH�VWUDZ�FRORU�RU�
OLJKW�\HOORZ�LV�W\SLFDOO\�LQGLFDWLYH�RI�
DGHTXDWH�K\GUDWLRQ��,I�\RXU�XULQH�LV�VFDQW�
RU�LI�\RX�KDYHQ
W�XULQDWHG�LQ�PDQ\�KRXUV��
WKDW�WRR�LV�DQ�LQGLFDWLRQ�WKDW�\RX
UH�QRW�
GULQNLQJ�HQRXJK��:KDW�LV�FOHDU�LV�WKDW�
\RXU�ERG\�GHSHQGV�RQ�D�SUHFLVH�IOXLG�
EDODQFH�WR�VWD\�RSWLPDOO\�KHDOWK\��DQG�
HYHQ�VOLJKW�FKDQJHV�LQ�WKLV�EDODQFH�FDQ�
DIIHFW�\RXU�SK\VLFDO�DQG�PHQWDO�KHDOWK��

 (YHQ�LI�\RX�DUH�RQO\�VNLPSLQJ�
RQ�ZDWHU�VOLJKWO\��LW�FRXOG�EH�OHDGLQJ�WR�
DFFHOHUDWHG�DJLQJ�RU�LQFUHDVLQJ�WKH�ULVN�
RI�GHJHQHUDWLYH�GLVHDVH��LI�WKH�IHDWXUHG�
VWXG\�LV�FRQILUPHG��7KDW�GRHVQ¶W�PHDQ�
\RX�QHHG�WR�VWUHVV�RYHU�WKH�SURSHU�
DPRXQWV�RI�ZDWHU�RU�IRUFH�\RXUVHOI�WR�
GULQN�ODUJH�TXDQWLWLHV��-XVW�EH�FRQVFLRXV�
RI�UHSOHQLVKLQJ�\RXU�ERG\�ZLWK�SXUH�
ZDWHU�UHJXODUO\��DQG�GHILQLWHO\�WDNH�D�
ODUJH�GULQN�LI�\RX¶UH�IHHOLQJ�WKLUVW\��,I�
\RX�FDQ¶W�UHPHPEHU�WKH�ODVW�WLPH�\RX¶YH�
GUDQN�D�JODVV�RI�ZDWHU��HVSHFLDOO\�LI�\RX�
RUGLQDULO\�UHDFK�IRU VRGD��HQHUJ\�GULQNV�
RU�IUXLW�MXLFH�LQVWHDG��PDNH�D�SRLQW�WR�
VZLWFK�\RXU�IOXLG�RI�FKRLFH�WR�SXUH�ZD�
WHU��DQG�HQMR\�WKH�KHDOWK�JDLQV�WKDW�IRO�
ORZ� 

+\GUDWLRQ«��FRQWLQXHG�IURP�SDJH�� 

5HIHUHQFH��1DWLRQDO�2VWHRSRURVLV�)RXQGDWLRQ��1XWULHQWV�������
0D\������������-RXUQDO�RI�%RQH�DQG�0LQHUDO�5HVHDUFK��-XQH�����
������(QGRFULQH�7RGD\�-XO\����������1XWULHQWV�������0D\������
�����%RQH-3UHYHQWLYH�(IIHFWV�RI�'ULHG�3OXP�LQ�3RVWPHQRSDXVDO�
:RPHQ��(IILFDF\�DQG�3RVVLEOH�0HFKDQLVPV��-RXUQDO�RI�WKH�6FLHQFH�
RI�)RRG�DQG�$JULFXOWXUH�-XO\��������� 
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QRZ�DYDLODEOH 

0RQ��-�)UL�����$�-��3 
&DOO��������-���� 

WR�6FKHGXOH 

GDLO\�KDV�WKH�SRWHQWLDO�WR�VORZ�ERQH�ORVV�
LQ�WKH�OXPEDU�VSLQH�DQG�IHPRUDO�QHFN��
FRPPRQ�IUDFWXUH�VLWHV�LQ�SRVWPHQRSDX�
VDO�ZRPHQ�ZLWKRXW�RYHUW�RVWHRSRURVLV���
 7KH�ERQH-VWUHQJWKHQLQJ�EHQH�
ILWV�RI�UHVYHUDWURO�KDYH�EHHQ�LGHQWLILHG�LQ�
RWKHU�VWXGLHV��,Q�UHVHDUFK�SXEOLVKHG�LQ�
WKH�MRXUQDO�1XWULHQWV��VFLHQWLVWV�IRXQG�
WKDW�GULHG�SOXPV��DOVR�NQRZQ�DV�SUXQHV���
ZKLFK�DUH�ULFK�LQ�UHVYHUDWURO��VKRZHG�
ERQH�EHQHILWV�LQ�ERWK�DQLPDO�DQG�KXPDQ�
VWXGLHV��7KH�UHVHDUFKHUV�ZURWH��³:H�
IRXQG�WKDW�LQGLYLGXDOV�WKDW�UHFHLYHG�WKH�
GULHG�SOXP�LQWHUYHQWLRQ�LQ�RXU�SUHYLRXV�
RQH-\HDU�FOLQLFDO�WULDO�UHWDLQHG�%0'�RI�
WKH�XOQD�DQG�OXPEDU�VSLQH�WR�D�JUHDWHU�
H[WHQW�WKDQ�WKRVH�ZKR�UHFHLYHG�WKH�SOD�
FHER��7KHVH�ILQGLQJV�VXJJHVW�WKDW�
UHVYHUDWURO�PLJKW�EH�XVHG�DV�DQWL-DJLQJ�
WKHUDS\�WR�UHVLVW�DJH-LQGXFHG�ERQH�
ORVV�´� 


