
LPEDODQFHV�FDQ�KDYH�D�SURIRXQG�DQG�
QHJDWLYH�LPSDFW�RQ�RXU�KHDOWK��7KH\�FDQ�
LPSDFW�RXU�HQHUJ\�OHYHOV��FRQFHQWUDWLRQ��
PRRG��DQG�PXFK�PRUH��$QG�IRU�GLDEHW�
LFV��XQEDODQFHG�EORRG�VXJDUV�FRXOG�OHDG�
WR�HYHQ�PRUH�VHULRXV�KHDOWK�FRPSOLFD�
WLRQV�OLNH�KHDUW�DWWDFN�DQG�VWURNH������
 3HRSOH�ZLWK�PHWDEROLF�V\Q�
GURPH�DOVR�KDYH�GLIILFXOW\�UHJXODWLQJ�
WKHLU�EORRG�SUHVVXUH��,Q�ZKDW�UHVHDUFKHUV�
FDOOHG�WKH�ILUVW-RI-LWV-NLQG�VWXG\�LQ�WKH�
8�.���VFLHQWLVWV�XVHG�REMHFWLYH�PHDVXUHV�
IRU�GLHWDU\�LQWDNH�DFURVV�WKRXVDQGV�RI�
UHVLGHQWV��XVLQJ�GDWD�IRU��������SHRSOH�
LQ�1RUIRON��8�.���DQG�FRPSDUHG�WKH�GDWD�
DJDLQVW�WKHLU�EORRG�SUHVVXUH�PHDVXUH�
PHQWV��0RVW�RWKHU�VWXGLHV�ORRN�DW�OLQNV�
EHWZHHQ�QXWULWLRQ�DQG�KHDOWK�EXW�UHO\�RQ�
WKH�VWXG\�SDUWLFLSDQWV¶�VHOI-UHSRUWHG�GDWD��
 ,Q�WKLV�DQDO\VLV��WKH�UHVHDUFKHUV�
PHDVXUHG�WKH�SDUWLFLSDQWV
�IODYDQRO�LQ�
WDNH�XVLQJ�QXWULWLRQDO�ELRPDUNHUV�SUHVHQW�
LQ�WKH�EORRG��7KH\�WKHQ�FRPSDUHG�WKRVH�
DJDLQVW�WKHLU�EORRG�SUHVVXUH�PHDVXUH�
PHQWV��7KH�GDWD�UHYHDOHG�EORRG�SUHVVXUH�
PHDVXUHPHQW�GLIIHUHQFHV�EHWZHHQ� 

 

2XU�'HFHPEHU������1HZVOHWWHU�IRU�+HDOWK\�/LYLQJ 

³7KHUH�ZDV�D�PHDQLQJIXO�DQG�VLJQLILFDQW�DVVRFLDWLRQ�EHWZHHQ�
IODYDQRO�FRQVXPSWLRQ�DQG�ORZHU�EORRG�SUHVVXUH�´� 

:KDW¶V�,QVLGH�7KLV�,VVXH 

· $�6HDVRQ�IRU�&LQQDPRQ 
· 'HFHPEHU�0RQWKO\�&RXSRQ 

· ,�/RYH�&RIIHH��,�/RYH�7HD� 
· 'HFHPEHU�6SHFLDOV 

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

&DOP�'RZQ�ZLWK�<RXU�³&DGR´ 
 WHV��%\�FRPSDULVRQ��WKH�SUHYDOHQFH�RI�

REHVLW\�LQ�WKH�8�6��ZDV�������LQ�������
 7KH�WHDP�EHJDQ�WKH�VWXG\�E\�
IHHGLQJ�PLFH�D�KLJK-IDW�GLHW�IRU�HLJKW�
ZHHNV��ZKLFK�WULJJHUHG�REHVLW\�DQG�LQVX�
OLQ�UHVLVWDQFH��2YHU�WKH�QH[W�ILYH�ZHHNV��
WKH�PLFH�ZHUH�VHSDUDWHG�LQWR�WZR�JURXSV��
2QH�JURXS�FRQWLQXHG�WKH�KLJK-IDW�GLHW�
DQG�WKH�RWKHU�JURXS¶V�IRRG�ZDV�VXSSOH�
PHQWHG�ZLWK�DYRFDWLQ�%��$W�WKH�HQG�RI�
WKH�ILYH�ZHHNV��WKH�UHVHDUFKHUV�IRXQG�WKH�

PLFH�WKDW�ZHUH�WUHDWHG�ZLWK�DYRFDWLQ�%�
KDG�JDLQHG�VLJQLILFDQWO\�OHVV�ZHLJKW�WKDQ�
WKH�FRQWURO�JURXS�DQG��PRUH�LPSRUWDQWO\��
KDG�D�KLJKHU�LQVXOLQ�VHQVLWLYLW\�����������
 7KH�WHDP�WKHQ�ZHQW�RQ�WR�WHVW�
VXSSOHPHQWV�LQ�D�KXPDQ�FOLQLFDO�WULDO�LQ�
ZKLFK�WKH\�JDYH�DYRFDWLQ�%�DV�D�GLHWDU\�
VXSSOHPHQW�WR�SDUWLFLSDQWV�ZKR�ZHUH�
HDWLQJ�D�W\SLFDO�:HVWHUQ�GLHW��7KH\�
IRXQG�ZHLJKW�UHGXFWLRQV�LQ�WKH�LQGLYLGX�
DOV�DQG�QR�HIIHFW�RQ�WKH�NLGQH\��OLYHU�RU�
VNHOHWDO�PXVFOHV�IURP�WKH�VXSSOHPHQW��
:KLOH�VSHDNLQJ�WR�1XWULWLRQ�,QVLJKW��
6SDJQROR�ZDUQHG��³:H�ZDQW�WR�VWUHVV�
WKDW�WKH�EHQHILW�RI�WKLV�PROHFXOH�LV�LQ�LWV�
DELOLW\�WR�KHOS�UHJXODWH�EORRG�JOXFRVH��
5HGXFWLRQV�LQ�ZHLJKW�DUH�OLNHO\�D�VHF�
RQGDU\�HIIHFW��:H�UHDOL]H�WKDW�WKLV�LV�D�
GHVLUDEOH�IHDWXUH�IRU�PRVW��KRZHYHU��
XUJH�FDXWLRQ�IRU�ZHLJKW�ORVV�DV�WKH�VROH�
LQGLFDWLRQ�´���������������������������������
 6SDJQXROR�DOVR�VSRNH�ZLWK�D�
UHSRUWHU�IURP�<DKRR��/LIH�DERXW�WKH�
ELRDFWLYH�LQJUHGLHQW��DYRFDWLQ�%��+H�
EHOLHYHV�DYRFDGRV�DUH�D�KHDOWK\�DGGLWLRQ�
WR�WKH�GLHW�IRU�SHRSOH�ZLWK�GLDEHWHV�DQG�
SUHGLDEHWHV��H[SODLQLQJ���:KHQ�ZH�WDON�

DERXW�ELRDFWLYHV��WKLQN�RI�LW�OLNH�WKH�QX�
WULHQWV�ZH�JHW�IURP�RWKHU�IRRGV��ZH�JHW�
2PHJD-��IDWW\�DFLGV�IURP�HDWLQJ�ILVK�DQG�
9LWDPLQ�&�IURP�RUDQJHV��$YR%�LV�D�ELR�
DFWLYH�LQJUHGLHQW�LQ�DYRFDGRV��ZKLFK�FDQ�
EH�DQ�LPSRUWDQW�GLHWDU\�FKRLFH�IRU�GLD�
EHWLFV�DQG�SUHGLDEHWLFV��:KHQ�\RXU�PH�
WDEROLVP�LV�ZRUNLQJ��HYHU\WKLQJ�LV�LQ�
EDODQFH��<RX�KDYH�LGHDO�OHYHOV�RI�EORRG�
VXJDU��JRRG�FKROHVWHURO��EORRG�SUHVVXUH��
HWF��«�6FLHQFH�WHOOV�XV�WKDW�EORRG�VXJDU�
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DWLQJ�IUXLWV�VXFK�DV�DYRFDGRV��
DSSOHV�DQG�EHUULHV�PD\�VXSSRUW�
\RXU�PHWDEROLF�KHDOWK��ORZHULQJ�

\RXU�ULVN�RI�7\SH���GLDEHWHV�DQG�VXS�
SRUWLQJ�KHDOWK\�EORRG�SUHVVXUH��$W�WKH�
FRUH�RI�WKH�FRQGLWLRQ��7\SH���GLDEHWHV�LV�
D�IXQFWLRQ�RI�LQVXOLQ�UHVLVWDQFH��ZKLFK�LQ�
WXUQ�LV�D�GLHW-LQGXFHG�FRQGLWLRQ��2EHVLW\��
KLJK�EORRG�SUHVVXUH�DQG�KLJK�EORRG�VXJ�
DU�DUH�DOVR�VLJQV�RI�PHWDEROLF�V\QGURPH��
D�JURXS�RI�ULVN�IDFWRUV�WKDW�UDLVH�\RXU�
ULVN�RI�GLDEHWHV��3URFHVVHG�IRRGV�ORDGHG�
ZLWK�DGGHG�VXJDUV��SURFHVVHG�JUDLQV�DQG�
LQGXVWULDO�SURFHVVHG�RPHJD-��YHJHWDEOH�
RLOV�DUH�WKH�SULPDU\�FXOSULWV�WKDW�WULJJHU�
LQVXOLQ�UHVLVWDQFH��7\SH���GLDEHWHV�DQG�
REHVLW\��DQG�ZKLOH�FXWWLQJ�RXW�WR[LF�
IRRGV�VXFK�DV�WKHVH�LV�HVVHQWLDO��DGGLQJ�
LQ�KHDOWK\�IRRGV��OLNH�FHUWDLQ�IUXLWV��FDQ�
EH�EHQHILFLDO���������������������������������������
 /HJHQG�KDV�LW�WKH�HDUO\�QDPH�
IRU�DYRFDGRV�—�³DOOLJDWRU�SHDU´�—�FDPH�

IURP�DQ�HDUO\�(QJ�
OLVK�PLVSURQXQFLD�
WLRQ�DQG�PLVXQGHU�
VWDQGLQJ��7KH�QDPH�
PD\�KDYH�FRQWLQXHG�
VLQFH�WKH�VNLQ�KDV�D�

YDJXHO\�UHSWLOLDQ�DSSHDUDQFH�DQG�WKH�
IUXLW�LV�VKDSHG�OLNH�D�SHDU��%XW�QR�PDWWHU�
WKH�QDPH�RU�DSSHDUDQFH��DYRFDGRV�DUH�
VXSHUIRRGV�WKDW�PD\�DOVR�KHOS�ORZHU�
\RXU�EORRG�VXJDU��������������������������������
 $�UHFHQW�VWXG\��E\�3DXO�6SDJ�
QXROR��3K�'���DQG�D�WHDP�DW�WKH�8QLYHUVL�
W\�RI�*XHOSK�LQ�2QWDULR��&DQDGD��UH�
YHDOHG�WKDW�D�FRPSRXQG�FDOOHG�DYRFDWLQ�
%��IRXQG�RQO\�LQ�DYRFDGRV��FDQ�EHQHIL�
FLDOO\�DOWHU�FHOOXODU�SURFHVVHV�WKDW�LQ�
FUHDVH�WKH�ULVN�RI�GLDEHWHV��,Q�&DQDGD��
����RI�FLWL]HQV�DUH�REHVH��D�FRQGLWLRQ�
WKDW�LQFUHDVHV�WKH�ULVN�RI�7\SH���GLDEH�

( 

&RQWLQXHG�RQ�SDJH�� 



5HVHDUFKHUV�VKRZHG�WKDW«�FLQQDPRQ�KHOSHG�UHGXFH� 
KLJK�EORRG�JOXFRVH�OHYHOV�´

$�6HDVRQ�IRU�&LQQDPRQ 
KLJK�IODYRQRLG�FRQWHQW��KDYH�EHHQ�VKRZQ�
WR�SURPRWH�PHWDEROLF�KHDOWK�DQG�LP�
SURYH�\RXU�FDUGLRYDVFXODU�V\VWHP��2WKHU�
UHVHDUFK�VXJJHVWV�FLQQDPRQ�PD\�KHOS�
ILJKW�GLDEHWHV��:KHQ�EORRG�VXJDU�OHYHOV�
DUH�KLJKHU�WKDQ�QRUPDO��WKH\�FDQ�SUR�
JUHVV�WR�D�FRQGLWLRQ�NQRZQ�DV�SUHGLDEH�
WHV��DQG�WKHQ�RQ�WR�7\SH���GLDEHWHV��WZR�
FRQGLWLRQV�WKDW�DQ�HVWLPDWHG�����PLOOLRQ�
$PHULFDQV�DUH�WKRXJKW�WR�KDYH��������������

 $�GLHW�KLJK�LQ�FDUERK\GUDWHV�LV�
OLQNHG�WR�SUHGLDEHWHV��:KHQ�FLQQDPRQ�
VXSSOHPHQWV�ZHUH�JLYHQ�WR�SUHGLDEHWLF�
SDUWLFLSDQWV�DIWHU�WKH\�FRQVXPHG�D�KLJK-
FDUE�PHDO��WKH\�H[SHULHQFHG�ORZHUHG�
DEQRUPDO�IDVWLQJ�JOXFRVH�OHYHOV��,Q�D�
UHODWHG�VWXG\��UHVHDUFKHUV�VKRZHG�WKDW�
ZKHQ�LQGLYLGXDOV�ZLWK�SUHGLDEHWHV�LQ�
JHVWHG�FLQQDPRQ�LW�KHOSHG�UHGXFH�KLJK�
EORRG�JOXFRVH�OHYHOV��LPSURYHG�JOXFRVH�
WROHUDQFH�DQG�KDG�D�WHQGHQF\�WR�VORZ�WKH�
SURJUHVVLRQ�RI�SUHGLDEHWHV�WR�7\SH���
GLDEHWHV�������������������������������������������������
 $V�PHQWLRQHG��WKHUH�DUH�WZR�
PDLQ�W\SHV�RI�FLQQDPRQ�—�FDVVLD�DQG�
&H\ORQ��WUXH�FLQQDPRQ� &DVVLD��RU�&KL�
QHVH�FLQQDPRQ��LV�GDUNHU�DQG�KDV�D�
VWURQJHU�IODYRU�WKDQ�&H\ORQ��&H\ORQ�FLQ�
QDPRQ�LV�PRUH�H[SHQVLYH��OLJKWHU�LQ�FRO�
RU�WKDQ�FDVVLD�DQG�KDV�ZKDW�VRPH�GH�
VFULEH�DV�DQ�DOPRVW�FLWUHRXV�IODYRU��$�
SRZHUIXO�W\SH�RI�SRO\SKHQRO�IRXQG�LQ�
&H\ORQ�FLQQDPRQ�LV�SURDQWKRF\DQLGLQV��
'XH�WR�WKHLU�PROHFXODU�VL]H��SURDQWKRF\�
DQLGLQV�DUH�W\SLFDOO\�WRR�ODUJH�WR�EH�DE�
VRUEHG�LQ�\RXU�VWRPDFK��DQG�RQO\�EH�
FRPH�ELRDYDLODEOH�LQ�\RXU�VPDOO�LQWHV�
WLQH��:KHQ�\RX�IHUPHQW�FLQQDPRQ��
ZKLFK�LV�DYDLODEOH�LQ�VXSSOHPHQW�IRUP��
WKHVH�SURDQWKRF\DQLGLQV�EHFRPH�ELRD�
YDLODEOH�LQ�\RXU�VWRPDFK�WR�DOORZ�\RX�WR�

WKRXVDQGV�RI�\HDUV�DV�D�VSLFH��IUDJUDQFH�
DQG�PHGLFLQH��DQG�LQ�DQFLHQW�WLPHV�ZDV�D�
YDOXDEOH�WUDGH�FRPPRGLW\�FRQVLGHUHG�WR�
EH�DV�SUHFLRXV�DV�JROG�DQG�D�ILWWLQJ�JLIW�
IRU�HPSHURUV��NLQJV�DQG�TXHHQV��(J\S�
WLDQV�XVHG�LW�IRU�HPEDOPLQJ��LQ�PHGLHYDO�
(XURSH��LW�ZDV�QRW�RQO\�XVHG�DV�D�PHGL�
FLQH�IRU�FRXJKV��DUWKULWLV��EDG�EUHDWK��
WRRWKDFKHV�DQG�VRUH�WKURDWV��EXW�ZDV�DOVR�
LQFOXGHG�LQ�UHOLJLRXV�ULWHV��$V�D�FRP�
PRGLW\��WKH�VSLFH�ZDV�PDUNHWHG�WR�UR\DO�
W\�VXFK�DV�,QGLDQ�NLQJV�DQG�(J\SWLDQ�
VXOWDQV�DV�HDUO\�DV�WKH���WK�FHQWXU\��%\�
WKH���WK�FHQWXU\�LW�ZDV�ZHOO-HVWDEOLVKHG�
DV�DQ�H[SRUW�SURGXFW���������������������������
 &LQQDPRPXP�YHUXP��ZKLFK�LV�
QDWLYH�WR�6UL�/DQND��LV�NQRZQ�DV�&H\ORQ�
FLQQDPRQ��DQG�LWV�QDPH�WUDQVODWHV�WR�
³WUXH�FLQQDPRQ�´�:KLOH�LW�LV�OHVV�FRP�
PRQ�WKDQ�&DVVLD�FLQQDPRQ�DQG�WKHUHIRUH�
WHQGV�WR�EH�PRUH�H[SHQVLYH��LW¶V�FRQVLG�
HUHG�WR�EH�D�³ULFKHU�VSLFH´�DQG��LP�
SRUWDQWO\��FRQWDLQV�ORZHU�OHYHOV�RI�D�
FKHPLFDO�FDOOHG�FRXPDULQ��D�SRZHUIXO�
DQWLFRDJXODQW�ZLWK�SRWHQWLDOO\�FDUFLQR�
JHQLF�DQG�WR[LF�SURSHUWLHV��&DVVLD�FLQQD�
PRQ�FDQ�FRQWDLQ�XS�WR����FRXPDULQ�
ZKLOH�&H\ORQ�W\SLFDOO\�FRQWDLQV�RQO\�
WUDFH�DPRXQWV��DERXW����������������
 7WKHUH�DUH�ELRDFWLYH�DQWLR[L�
GDQWV�LQ�FLQQDPRQ�WKDW��DORQJ�ZLWK�LWV�

HVHDUFKHUV�KDYH�EHHQ�LQYHVWLJDW�
LQJ�WKH�³LQVXOLQ-OLNH´�HIIHFWV�RI�
FLQQDPRQ�IRU�\HDUV��DQG�WKH�YHU�

GLFW�LV�LQ��FLQQDPRQ�LV�D�SURYHQ�FRQWHQG�
HU�LQ�WKH�ILJKW�DJDLQVW�GLDEHWHV��5HFHQW�
UHVHDUFK�VKRZV�WKDW�LW�QRW�RQO\�FDQ�UH�
GXFH�$�&�OHYHOV�LQ�GLDEHWLF�SDWLHQWV��EXW�
UHGXFHV�EORRG�SUHVVXUH�DV�ZHOO��DORQJ�
ZLWK�D�KRVW�RI�RWKHU�EHQHILWV���������������
 &LQQDPRQ�KDV�EHHQ�XVHG�IRU�

5 

$YRFDGR��FRQWLQXHG�IURP�SDJH�� 

SHRSOH�ZLWK�WKH�KLJKHVW�����RI�IODYDQROV�
DV�FRPSDUHG�WR�WKH�ORZHVW�����EHWZHHQ�
��DQG���PP+J��7KH�UHVHDUFKHUV�ZURWH�
WKLV�ZDV�FRPSDUDEOH�WR�WKH�GLIIHUHQFH�
PHDVXUHG�ZKHQ�D�SHUVRQ�VZLWFKHG�WR�D�
0HGLWHUUDQHDQ�GLHW�RU�'LHWDU\�$SSURDFK�
HV�WR�6WRS�+\SHUWHQVLRQ��'$6+��GLHW��
 1XWULWLRQLVW�*XQWHU�.XKQOH�DW�
WKH�8QLYHUVLW\�RI�5HDGLQJ�OHG�WKH�VWXG\��
+H�WDONHG�DERXW�WKH�LPSRUWDQFH�RI�KRZ�
WKH�GDWD�ZHUH�FROOHFWHG�DQG�WKH�LPSOLFD�
WLRQV�IRU�FRQVLVWHQW�GLHWDU\�LQWDNH�RI�
IRRGV�ZLWK�IODYDQROV��VD\LQJ��3UHYLRXV�
VWXGLHV�RI�ODUJH�SRSXODWLRQV�KDYH�DOZD\V�
UHOLHG�RQ�VHOI-UHSRUWHG�GDWD�WR�GUDZ�FRQ�
FOXVLRQV��EXW�WKLV�LV�WKH�ILUVW�HSLGHPLR�

ORJLFDO�VWXG\�RI�WKLV�VFDOH�WR�REMHFWLYHO\�
LQYHVWLJDWH�WKH�DVVRFLDWLRQ�EHWZHHQ�D�
VSHFLILF�ELRDFWLYH�FRPSRXQG�DQG�KHDOWK��
:H�DUH�GHOLJKWHG�WR�VHH�WKDW�LQ�RXU�
VWXG\��WKHUH�ZDV�DOVR�D�PHDQLQJIXO�DQG�

VLJQLILFDQW�DVVRFLDWLRQ�
EHWZHHQ�IODYDQRO�FRQ�
VXPSWLRQ�DQG�ORZHU�
EORRG�SUHVVXUH�´� ��

 ³:KDW�WKLV�VWXG\�JLYHV�XV�LV�DQ�
REMHFWLYH�ILQGLQJ�DERXW�WKH�DVVRFLDWLRQ�
EHWZHHQ�IODYDQROV�—�IRXQG�LQ�WHD�DQG�
VRPH�IUXLWV�—�DQG�EORRG�SUHVVXUH��7KLV�
UHVHDUFK�FRQILUPV�WKH�UHVXOWV�IURP�SUHYL�
RXV�GLHWDU\�LQWHUYHQWLRQ�VWXGLHV�DQG�
VKRZV�WKDW�WKH�VDPH�UHVXOWV�FDQ�EH�

DFKLHYHG�ZLWK�D�KDELWXDO�GLHW�ULFK�LQ�
IODYDQROV��,Q�WKH�%ULWLVK�GLHW��WKH��SULPD�
U\�VRXUFHV�DUH�WHD��FRFRD��DSSOHV�DQG�
EHUULHV�´����������������������������������������������
 2SWLPL]LQJ�\RXU�QXWULWLRQ�FDQ�
KHOS�ORZHU�\RXU�LQVXOLQ�OHYHO��VWDELOL]H�
\RXU�JOXFRVH�OHYHO�DQG�LPSURYH�\RXU�
RYHUDOO�HQHUJ\��)RUWXQDWHO\��PDNLQJ�
VPDOO�SRVLWLYH�GLHWDU\�FKDQJHV��LQFOXGLQJ�
HDWLQJ�PRUH�RI�FHUWDLQ�KHDOWK\�IUXLWV��
PD\�KHOS�UHGXFH�\RXU�ULVN�RI�GLDEHWHV�
DQG�ORZHU�\RXU�EORRG�SUHVVXUH� 
5HIHUHQFH��1DWLRQDO�+HDUW��/XQJ�DQG�%ORRG�,QVWLWXWH��³:KDW�LV�
0HWDEROLF�6\QGURPH"´�0ROHFXODU�1XWULWLRQ�DQG�)RRG�5HVHDUFK�
2FWREHU�����������(XUHN$OHUW��2FWREHU�����������&HQWHUV�IRU�
'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��³$GXOW�2EHVLW\�)DFWV´��1XWULWLRQ�
,QVLJKW�2FWREHU�����������<DKRR�/LIH�2FWREHU�����������6FLHQWLILF�
5HSRUWV���������������6FLHQFH�'DLO\��2FWREHU���������� 

5HIHUHQFH��(XURSHDQ�-RXUQDO�RI�0HGLFLQDO�3ODQWV�)HEUXDU\�����
������0HGLFDO�1HZV�7RGD\�-DQXDU\����������1HZ�:RUOG�(QF\FORSH�
GLD��&LQQDPRQ��6FLHQWLILF�:RUOG�-RXUQDO���������������������
-RXUQDO�RI�0HGLFLQDO�3ODQWV���������������-���� -RXUQDO�RI�(QGR�
FULQH�6RFLHW\�-XO\�����������1,+�&LQQDPRQ��)RRG�DQG�&KHPLFDO�
7R[LFRORJ\�-XQH�������������-������ 

JHW�IDU�PRUH�RI�WKHLU�EHQHILWV���������������
 <RX�FDQ�UHDS�WKH�PDQ\�EHQHILWV�
RI�FLQQDPRQ�E\�HDWLQJ�RU�GULQNLQJ�MXVW�
RQH-IRXUWK�WR���WHDVSRRQ�RI�FLQQDPRQ�D�
GD\�LQ�\RXU�IRRG�RU�EHYHUDJHV��6SULQNOH�
FLQQDPRQ�OLJKWO\�RQ�\RXU�IRRG�RU�DGG�D�
GDVK�RU�WZR�WR�\RXU�FRIIHH�RU�WHD��$QRWK�
HU�HDV\�ZD\�WR�JHW�\RXU�GDLO\�GRVH�RI�
FLQQDPRQ�LV�WR�WUHDW�\RXUVHOI�WR�D�FXS�
RI FLQQDPRQ�WHD��6LPSO\�ERLO�D�FLQQD�
PRQ�VWLFN��RU�WZR��LQ�ZDWHU�IRU�D�IHZ�
PLQXWHV��DQG�\RX
OO�KDYH�D�VSLF\�EHYHU�
DJH�WKDW�PD\�KDYH�DQWLPLFURELDO��DQWLR[L�
GDQW�DQG�DQWL-LQIODPPDWRU\�HIIHFWV��WR�
QDPH�MXVW�D�IHZ�RI�LWV�EHQHILWV��&KDQJH�LW�
XS�E\�DGGLQJ�D�VPDOO�DPRXQW�RI�UDZ�
KRQH\��D����-LQFK�SLHFH�RI�IUHVK��SHHOHG�
JLQJHU�RU�WKH�SHHOLQJV�IURP�WKUHH�RUJDQLF�
DSSOHV�����������������������������������������������������
 %H�PLQGIXO�WKDW�FLQQDPRQ�LV�

QRW�D�FXUH�DOO�
WKDW�ZLOO�
PDNH�XS�IRU�
SRRU�GLHWDU\�
KDELWV�DQG�
ODFN�RI�H[HU�
FLVH��EXW�DGG�
LQJ�LW�WR�\RXU�
GLHW�LV�D�SRVL�

WLYH�VWHS��$QRWKHU�ZD\�WR�XWLOL]H�FLQQD�
PRQ�IRU�\RXU�RZQ�EHQHILW"�5HVHDUFKHUV�
KDYH�IRXQG�WKDW�ZKHQ�VXSSOHPHQWV�FRQ�
WDLQLQJ�D�EOHQG�RI�FLQQDPRQ� FXUFXPLQ��
WXUPHULF��FKURPLXP�DQG�DOSKD-OLSRLF�
DFLG�ZHUH�JLYHQ�WR�KHDOWK\�LQGLYLGXDOV��
WKH\�ZRUNHG�V\QHUJLVWLFDOO\�WR�SURYLGH�D�
SRVLWLYH�HIIHFW�RQ�EORRG�OLSLGV�DQG�DOVR�
LPSURYHG�EUDLQ�SHUIRUPDQFH� 6R�LI�\RX�
GRQ¶W�OLNH�WKH�WDVWH�RI�FLQQDPRQ��WDNLQJ�
LW�LQ�IHUPHQWHG�VXSSOHPHQW�IRUP�LV�RQH�
DOWHUQDWLYH�WR�VWLOO�JDLQ�LWV�PDQ\�EHQHILWV� 



³���JUHDWHU�FRQVXPSWLRQ�RI�JUHHQ�WHD�DQG�FRIIHH�ZDV�VLJQLILFDQWO\�
DVVRFLDWHG�ZLWK�UHGXFHG�DOO-FDXVH�PRUWDOLW\´

HVHDUFK�KDV�OLQNHG�FRIIHH�DQG�WHD�
WR�VHYHUDO�KHDOWK�EHQHILWV��LQFOXG�
LQJ�D�UHFHQW�VWXG\�IURP�-DSDQ�

GHPRQVWUDWLQJ�WKRVH�ZLWK�GLDEHWHV�ZKR�
GULQN�JUHHQ�WHD�DQG�FRIIHH�H[SHULHQFH�D�
UHGXFWLRQ�LQ�DOO-FDXVH�PRUWDOLW\� 7KHVH�
UHVXOWV�FRUURERUDWH�WKH�LPSDFW�EHYHUDJH�

FKRLFHV�KDYH�RQ�\RXU�KHDOWK��$W�RQH�HQG�
RI�WKH�VSHFWUXP�LV�VRGD��DUJXDEO\�RQH�RI�
WKH�DEVROXWH�ZRUVW�FKRLFHV�RI�EHYHUDJH�
WR�GULQN��$W�WKH�RWKHU�HQG�LV SXUH�ZDWHU��
WKH�EHVW�IRU�TXHQFKLQJ�\RXU�WKLUVW�DQG�
VXSSRUWLQJ�RSWLPDO�KHDOWK��%XW�WKHUH�DUH�
WLPHV�ZKHQ�\RX
UH�ORRNLQJ�IRU�VRPHWKLQJ�
WR�VDYRU�DQG�VLS��,Q�WKHVH�LQVWDQFHV��DQ�
H[FHOOHQW�DOWHUQDWLYH�LV�FRIIHH�RU�WHD��
ERWK�RI�ZKLFK�KDYH�HDUQHG�D�VROLG�VSRW�
DPRQJ�KHDOWK\�EHYHUDJHV��������������������
 $IWHU�ZDWHU��FRIIHH�DQG�WHD�DUH�
WKH�PRVW�FRPPRQO\�FRQVXPHG�EHYHUDJ�
HV�ZRUOGZLGH�DQG�RQH�RI�WKH�WRS�VRXUFHV�
RI�FDIIHLQH�DQG�DQWLR[LGDQW�SRO\SKHQROV�
LQ�WKH�8�6��2QH�VWXG\�ZDV�GHYHORSHG�
VHHNLQJ�WR�GHWHUPLQH�WKH�LPSDFW�GULQNLQJ�
JUHHQ�WHD�RU�FRIIHH�ZRXOG�KDYH�RQ�D�SRS�
XODWLRQ�RI�SHRSOH�ZLWK�GLDEHWHV��:KDW�
WKH�UHVHDUFKHUV�IRXQG�VXJJHVWV JUHHQ�WHD�
DQG�FRIIHH�FRQVXPSWLRQ LV�DVVRFLDWHG�
ZLWK�D�ORZHU�ULVN�RI�DOO-FDXVH�PRUWDOLW\��
 3DVW�VWXGLHV�KDYH�HYDOXDWHG�WKH�
HIIHFW�RI�UHJXODUO\�GULQNLQJ�WHD�RU�FRIIHH�
RQ�KHDOWK��EXW�IHZ�ZHUH�FDUULHG�RXW�RQ�D�
SRSXODWLRQ�RI�SHRSOH�ZLWK�GLDEHWHV��7KH�
WHDP�WUDFNHG�������SHRSOH�LQ�-DSDQ�ZLWK�
D�GLDJQRVLV�RI�7\SH���GLDEHWHV�ZKRVH�
DYHUDJH�DJH�ZDV����IRU�DSSUR[LPDWHO\�
ILYH�\HDUV��7KH�SDUWLFLSDQWV�ZHUH�HQ�
UROOHG�LQ�WKH�)XNXRND�'LDEHWHV�5HJLVWU\�
DQG�HDFK�ILOOHG�RXW�D�VXUYH\��DV�ZHOO�DV�
SURYLGHG�EDFNJURXQG�RQ�WKHLU�OLIHVW\OH�
FKRLFHV��VXFK�DV�DOFRKRO�FRQVXPS�
WLRQ� QXPEHU�RI�KRXUV�RI�VOHHS HDFK�
QLJKW��H[HUFLVH�DQG�VPRNLQJ��������������
 'XULQJ�WKH�VWXG\�����RI�WKH�
SDUWLFLSDQWV�GLHG��7KH�PDLQ�FDXVHV�ZHUH�
FDQFHU�DQG�FDUGLRYDVFXODU�GLVHDVH��7KH�
UHVHDUFKHUV�FRPSDUHG�WKH�QXPEHU�ZKR�
KDG�D�KLVWRU\�RI�GULQNLQJ�QHLWKHU�FRIIHH�
QRU�WHD�DJDLQVW�WKRVH�ZKR�GUDQN�RQH�RU�
ERWK��7KH\�IRXQG�SHRSOH�ZLWK�WKH�ORZHVW�
SRWHQWLDO�IRU�GHDWK�GUDQN�WKH�KLJKHVW�
DPRXQW�RI�FRIIHH�DQG�JUHHQ�WHD��$IWHU�
DQDO\VLV��WKH�GDWD�VKRZHG�GULQNLQJ�RQH�
FXS�RI�JUHHQ�WHD�GDLO\�ORZHUHG�WKH�SRWHQ�
WLDO�IRU�DOO-FDXVH�PRUWDOLW\�E\������7KH�
SRWHQWLDO�IRU�GHDWK�ORZHUHG�IXUWKHU�LQ�
SHRSOH�ZKR�GUDQN�PRUH��)RU�LQVWDQFH��
WZR�WR�WKUHH�FXSV�RI�JUHHQ�WHD�ZHUH�
OLQNHG�WR�D�����ORZHU�ULVN�DQG�IRXU�RU�
PRUH�ZHUH�OLQNHG�WR�D�����ORZHU�ULVN��
 6LPLODU�ULVN�UHGXFWLRQ�ZDV�

IRXQG�LQ�SHRSOH�ZLWK�GLDEHWHV�ZKR�GUDQN�
FRIIHH�GDLO\��2QH�FXS�ZDV�OLQNHG�ZLWK�D�
����ORZHU�ULVN�DQG�WZR�RU�PRUH�ZHUH�
OLQNHG�ZLWK�D�����ORZHU�ULVN��+RZHYHU��
LQ�WKH�JURXS�RI�LQGLYLGXDOV�ZKR�GUDQN�
ERWK�JUHHQ�WHD�DQG�FRIIHH�HYHU\�GD\��WZR�

WR�WKUHH�FXSV�RI�JUHHQ�WHD�SOXV�WZR�RU�
PRUH�FXSV�RI�FRIIHH�ORZHUHG�WKHLU�ULVN�
E\�����DQG�IRXU�RU�PRUH�FXSV�RI�JUHHQ�
WHD�DQG�RQH�FXS�RI�FRIIHH�ORZHUHG�WKHLU�
ULVN�E\������7KH�FRPELQDWLRQ�RI�IRXU�
FXSV�RI�JUHHQ�WHD�DQG�WZR�RU�PRUH�FXSV�
RI�FRIIHH�UHGXFHG�WKH�ULVN�RI�DOO-FDXVH�
PRUWDOLW\�E\�D�ZKRSSLQJ������7KH�UH�
VHDUFKHUV�UHSRUWHG�WKHUH�ZDV�D�������
IROORZ�XS�UDWH�WKDW�HQDEOHG�WKHP�WR�
³DFFXUDWHO\�LQYHVWLJDWH�WKH�DVVRFLDWLRQ�´�
7KH�UHVHDUFKHUV�DFNQRZOHGJH�WKHUH�ZHUH�
VRPH�OLPLWDWLRQV��LQFOXGLQJ�WKH�VWXG\�
ZDV�REVHUYDWLRQDO��PHDQLQJ�LW�FDQQRW�
HVWDEOLVK�FDXVH��7KH�GDWD�ZHUH�DOVR�JDWK�
HUHG�IURP�VXEMHFWLYH�DVVHVVPHQWV�RI�WKH�
SDUWLFLSDQWV��RWKHU�SRWHQWLDOO\�LQIOXHQWLDO�
IDFWRUV��VXFK�DV�LQFRPH�DQG�HGXFDWLRQ��
ZHUH�QRW�JDWKHUHG��)LQDOO\��WKH�JUHHQ�WHD�
VROG�LQ�-DSDQ�PD\�QRW�EH�WKH�VDPH�W\SH�
RI�WHD�IRXQG�LQ�RWKHU�FRXQWULHV�������������
 7KH�VFLHQWLVWV�ZURWH�³7R�GDWH��
QR�VWXG\�KDV�LQYHVWLJDWHG�WKH�FRPELQHG�
HIIHFW�RI�JUHHQ�WHD�DQG�FRIIHH�FRQVXPS�
WLRQ�RQ�DOO-FDXVH�PRUWDOLW\��7KH�SUHVHQW�
VWXG\�GHWHUPLQHG�WKDW�FRPELQHG�KLJKHU�
JUHHQ�WHD�DQG�FRIIHH�FRQVXPSWLRQ�PDUN�
HGO\�UHGXFHG�PRUWDOLW\��)XUWKHU��WKLV�
FRKRUW�VWXG\�LQFOXGHG�SRWHQWLDO�FRQ�
IRXQGHUV��VXFK�DV�VOHHS�GXUDWLRQ��GLDEHW�
LF�FRPSOLFDWLRQV��OLIHVW\OH��SK\VLFDO�DF�
WLYLW\��ODE�GDWD��DQG�PHGLFDWLRQV��,Q�FRQ�
FOXVLRQ��WKLV�SURVSHFWLYH�FRKRUW�VWXG\�
GHPRQVWUDWHG�WKDW�JUHDWHU�FRQVXPSWLRQ�
RI�JUHHQ�WHD�DQG�FRIIHH�ZDV�VLJQLILFDQWO\�
DVVRFLDWHG�ZLWK�UHGXFHG�DOO-FDXVH�PRU�
WDOLW\��WKH�HIIHFWV�PD\�EH�DGGLWLYH�´���
 &RIIHH�DQG�WHD�DUH�ULFK�LQ�EHQH�
ILFLDO�DQWLR[LGDQWV�DQG�RWKHU�SODQW�FRP�
SRXQGV�WKDW�KDYH�SRVLWLYH�HIIHFWV�RQ�\RXU�
KHDUW�DQG�EUDLQ�KHDOWK� ZHLJKW�ORVV DQG�
WKH�SUHYHQWLRQ�RI�FKURQLF�GLVHDVHV��7KH�
UHVXOWV�RI�\HDUV�RI�VWXG\�KDYH�IRXQG��
PRGHUDWH�FRIIHH�GULQNLQJ�UHGXFHV�\RXU�
FKDQFHV�RI�EHLQJ�KRVSLWDOL]HG�IRU�KHDUW�
UK\WKP�SUREOHPV��FRIIHH�PD\�WULJJHU�D�
����LQFUHDVH�LQ�EORRG�IORZ�LQ�\RXU�
VPDOO�EORRG�YHVVHOV��LQFOXGLQJ�WKRVH�
DURXQG�WKH�KHDUW��2QH�PHWD-DQDO\VLV�LQ�
FOXGHG�GDWD�IURP����VWXGLHV�DQG�QHDUO\�
��������SHRSOH�DQG�IRXQG�GULQNLQJ�WZR�
WR�VL[�FXSV�RI�FRIIHH�D�GD\�ZDV�DVVRFLDW�
HG�ZLWK�D�ORZHU�ULVN�RI�VWURNH��,Q�D�VWXG\�
RI��������SHRSOH��WKRVH�ZKR�GUDQN�D�

PRGHUDWH�DPRXQW�RI�FRIIHH�ORZHUHG�WKH�
SUHYDOHQFH�RI�FRURQDU\�DWKHURVFOHURVLV���

*UHHQ�WHD�UHGXFHV�DOO-FDXVH�PRUWDOLW\��
FDUGLRYDVFXODU�GLVHDVH�DQG�EORRG�SUHV�
VXUH�DQG�R[LGDWLYH�VWUHVV��'ULQNLQJ�VL[�RU�
PRUH�FXSV�RI�JUHHQ�WHD�GDLO\�ORZHUHG�
ULVN�RI�GHYHORSLQJ�7\SH���GLDEHWHV�E\�
����PRUH�WKDQ�WKRVH�ZKR�FRQVXPHG�
OHVV�WKDQ�RQH�FXS�SHU�ZHHN��*UHHQ�WHD�
KDV�DQ�LPPHGLDWH�HIIHFW�RQ�HQGRWKHOLDO�

IXQFWLRQ��KHOSLQJ�WKH�DUWHULHV�WR�UHOD[��,Q�
DGGLWLRQ�WR�WKH�PXOWLSOH�EHQHILWV�RI�JUHHQ�
WHD�OLVWHG�DERYH��RQH�SRO\SKHQRO�IRXQG�
LQ�JUHHQ�WHD��HSLJDOORFDWHFKLQ-�-JDOODWH�
�(*&*���KHOSV�]LQF�PRYH�LQWR�\RXU�FHOOV�
ZKHUH�LW�FDQ�VWRS�WKH�UHSOLFDWLRQ�RI�YL�
UXVHV��=LQF�LV�DQ�HVVHQWLDO�PLQHUDO�IRXQG�
WKURXJKRXW�\RXU�ERG\�DQG�D�FRIDFWRU�LQ�
QHDUO\�������SURWHLQV��7R�HQMR\�WKH�EHQ�
HILWV�RI�FRIIHH�DQG�WHD�LW
V�LPSRUWDQW�WR�
UHPHPEHU�WKDW�TXDOLW\�LV�NH\��0RVW�FRI�
IHH�SURGXFHG�LV�KHDYLO\�FRQWDPLQDWHG�
ZLWK�SHVWLFLGHV��2YHUDOO��WKH�KHDOWKLHVW�
IRUP�LV�RUJDQLFDOO\�JURZQ��IUHVKO\�
JURXQG�FRIIHH�WKDW�LV�VHUYHG�EODFN�ZLWK�
RXW�PLON�RU�VXJDU��:KHQ�\RX
UH�FKRRVLQJ�
WHD��VHHN�RXW�ORRVH�OHDI�WHD�VLQFH�PDQ\�RI�
WKH�FXUUHQW WHD�EDJV DUH�PDGH�ZLWK�SODV�
WLF��7KHVH�EDJV�FDQ�OHDN�XS�WR������ELO�
OLRQ�PLFURSODVWLF�SLHFHV�DQG�����ELOOLRQ�
QDQRSODVWLFV�ZLWK�HYHU\�FXS�\RX�GULQN��
 &RQVLGHU�DGGLQJ�D�VTXHH]H�RI�
OHPRQ�MXLFH�WR�\RXU�WHD��ZKLFK�PD\�KHOS�
VWDELOL]H�WKH�EHQHILFLDO�FDWHFKLQV�VR�\RX�
FDQ�DEVRUE�PRUH�RI�WKHP��,QWHUHVWLQJO\��
(*&*�LV�VHQVLWLYH�WR�ZDWHU�WHPSHUDWXUH��
VR�EUHZLQJ�LQ����GHJUHHV�&HOVLXV�RU�����
GHJUHHV�)DKUHQKHLW�UHOHDVHV�RQO\�����RI�
WKH�(*&*�IURP�WKH�WHD�OHDI��+RWWHU�WHP�
SHUDWXUHV�PD\�KHOS�\RX�JHW�HYHQ�PRUH�
DQWLR[LGDQWV�RXW�RI�\RXU�WHD� 

�0LFKLJDQ�*UDVV-IHG�%HHI� 
+XPDQHO\-UDLVHG�DW� 

/DPE�)DUP�LQ�0DQFKHVWHU��0, 
 

3RUWHUKRXVH�	�7-%RQH�6WHDNV 
RQO\��������OE� 

5HIHUHQFH��0HG3DJH�2FWREHU�����������%0-�2SHQ�'LDEHWHV�
5HVHDUFK�DQG�&DUH����������H��������$PHULFDQ�-RXUQDO�RI�(SLGH�
PLRORJ\����������������%0-�+HDUW�����������������-RXUQDO�RI�
$O]KHLPHU¶V�'LVHDVH��������������6�����-RXUQDO�RI�$O]KHLPHU¶V�
'LVHDVH�������������������'LDEHWHV�DQG�0HWDEROLVP�-RXUQDO��������
���������(XURSHDQ�-RXUQDO�RI�&DUGLRYDVFXODU�3UHYHQWLRQ�DQG�
5HKDELOLWDWLRQ�-XQH����������������-�����,QWHUQDWLRQDO�6RFLHW\�IRU�
=LQF�%LRORJ\��0ROHFXODU�1XWULWLRQ�DQG�)RRG�5HVHDUFK�������������� 

,�/RYH�&RIIHH��,�/RYH�7HD� 
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