
GDQW�PLQHUDO�LQ�\RXU�ERG\��EDVHG�RQ�SHU�
FHQWDJH�RI�WRWDO�ERG\�ZHLJKW� 6XOIXU�
ERQGV�DUH�UHTXLUHG�IRU�SURWHLQV�WR�PDLQ�
WDLQ�WKHLU�VKDSH��DQG�WKHVH�ERQGV�GHWHU�
PLQH�WKH�ELRORJLFDO�DFWLYLW\�RI�WKH�SUR�
WHLQV��)RU�H[DPSOH��KDLU�DQG�QDLOV�FRQVLVW�
RI�D�WRXJK�SURWHLQ�FDOOHG�NHUDWLQ��ZKLFK�LV�
KLJK�LQ�VXOIXU��ZKHUHDV�FRQQHFWLYH�WLVVXH�
DQG�FDUWLODJH�FRQWDLQ�SURWHLQV�ZLWK�IOH[L�
EOH�VXOIXU�ERQGV��JLYLQJ�WKH�VWUXFWXUH�LWV�
IOH[LELOLW\��:LWK�DJH��WKH�IOH[LEOH�WLVVXHV�
LQ�\RXU�ERG\�WHQG�WR�ORVH�WKHLU�HODVWLFLW\��
OHDGLQJ�WR�VDJJLQJ�DQG�ZULQNOLQJ�RI�VNLQ��
VWLII�PXVFOHV�DQG�SDLQIXO�MRLQWV����������������
 $�VKRUWDJH�RI�VXOIXU�OLNHO\�FRQ�
WULEXWHV�WR�WKHVH�DJH-UHODWHG�SUREOHPV��,Q�
DGGLWLRQ�WR�ERQGLQJ�SURWHLQV��VXOIXU�LV�
DOVR�UHTXLUHG�IRU�WKH�SURSHU�VWUXFWXUH�DQG�
ELRORJLFDO�DFWLYLW\�RI�HQ]\PHV��,I�\RX�
GRQ
W�KDYH�VXIILFLHQW�DPRXQWV�RI�VXOIXU�LQ�
\RXU�ERG\��HQ]\PHV�FDQQRW�IXQFWLRQ�
SURSHUO\��$�FDVFDGH�RI�KHDOWK�SUREOHPV�
PD\�WKXV�HQVXH��VLQFH�\RXU�PHWDEROLF�
SURFHVVHV�UHO\�RQ�ELRORJLFDOO\�DFWLYH�HQ�
]\PHV��6XOIXU�DOVR�SOD\V�DQ�LPSRUWDQW�UROH�
LQ��\RXU�ERG\
V�HOHFWURQ�WUDQVSRUW�V\VWHP� 

 

2XU�-XO\������1HZVOHWWHU�IRU�+HDOWK\�/LYLQJ 

³*OXFRVDPLQH��060�DQG�WKHLU�FRPELQDWLRQ�SURGXFHG�DQ� 
DQDOJHVLF�DQG�DQWL-LQIODPPDWRU\�HIIHFW�LQ�RVWHRDUWKULWLV�´� 

:KDW¶V�,QVLGH�7KLV�,VVXH 

· 0DJQHVLXP�IRU�<RXU�+HDOWK 
· -XO\�6SHFLDOV 

· 6OHHS�IRU�<RXU�+HDUW 
· -XO\�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� 

*LYH�7KRVH�-RLQWV�$�-ROW 
 JDQLF�SDVWXUHG�HJJV��)UHTXHQW�XVH�RI�

GUXJV�WKDW�UHTXLUH�VXOIXU�IRU�H[FUHWLRQ�
DQG�RU�GHWR[LILFDWLRQ�FDQ�DOVR�FRQWULEXWH�
WR�DQ�LQDGHTXDWH�VXOIXU�VWDWXV��$FHWD�
PLQRSKHQ�LV�RQH�VXFK�H[DPSOH��$�YHJDQ�
GLHW�FDQ�DOVR�SXW�\RX�DW�LQFUHDVHG�ULVN�IRU�
VXOIXU�GHILFLHQF\��EHFDXVH�SODQW-EDVHG�
IRRGV�FRQWDLQ�IHZHU�VXOIXU-FRQWDLQLQJ�
DPLQR�DFLGV�WKDQ�DQLPDO-EDVHG�IRRGV��
 $FFRUGLQJ�WR�6WHSKDQLH�6HQHII��
3K�'���ZKR�KDV�ZULWWHQ�VHYHUDO�SDSHUV�RQ�

VXOIXU�DQG�VXOIXU�PHWDEROLVP�DQG�LWV�UROH�
LQ�KXPDQ�GLVHDVH��VXOIXU�SOD\V�D�UROH�LQ�
PDQ\�ELRORJLFDO�SURFHVVHV��LQFOXGLQJ�
PHWDEROLVP DQG�WKH�VXOIRQDWLRQ�RI�KRU�
PRQHV��DQG�GHILFLHQF\�DSSHDUV�WR�SOD\�D�
UROH�LQ�D�ZLGH�UDQJH�RI�KHDOWK�SUREOHPV�
DQG�GLVHDVHV��LQFOXGLQJ�REHVLW\��KHDUW�
GLVHDVH��FKURQLF�IDWLJXH�V\QGURPH��$O]�
KHLPHU¶V�DQG�DXWLVP��5HTXLUHG�LQ�WKH�
FUHDWLRQ�RI�FRQQHFWLYH�WLVVXHV�VXFK�DV�
FDUWLODJH��WHQGRQV�DQG�OLJDPHQWV��VXOIXU�
LV�DOVR�HVVHQWLDO�IRU�KHDOWK\�MRLQWV��DQG�
GHILFLHQF\�KDV�EHHQ�OLQNHG�WR�MRLQW�SDLQ�
DQG�MRLQW-UHODWHG�GLVHDVHV��������������������
 2WKHU�EHQHILWV��XVHV�DQG�VRXUFHV�
DUH�DOVR�QRWHG�LQ�WKH�SDSHU��6XOIXU�LQ�
+XPDQ�1XWULWLRQ�DQG�$SSOLFDWLRQV�LQ�
0HGLFLQH´���0HWK\OVXOIRQ\OPHWKDQH�
�060���D�YRODWLOH�FRPSRQHQW�LQ�WKH�VXO�
IXU�F\FOH��LV�DQRWKHU�VRXUFH�RI�VXOIXU�
IRXQG�LQ�WKH�KXPDQ�GLHW�«�2UJDQLF�VXO�
IXU��DV�6$$V�>VXOIXU-FRQWDLQLQJ�DPLQR�
DFLGV@��FDQ�EH�XVHG�WR�LQFUHDVH�V\QWKHVLV�
RI�6-DGHQRV\OPHWKLRQLQH��6$0H���JOXWD�
WKLRQH��*6+���WDXULQH��DQG�1-
DFHW\OF\VWHLQH��1$&���060�PD\�EH�HI�
IHFWLYH�IRU�WKH�WUHDWPHQW�RI�DOOHUJ\��SDLQ�

V\QGURPHV��DWKOHWLF�LQMXULHV��DQG�EODGGHU�
GLVRUGHUV��2WKHU�VXOIXU�FRPSRXQGV�VXFK�
DV�6$0H�«�WDXULQH��JOXFRVDPLQH�RU�
FKRQGURLWLQ�VXOIDWH��DQG�UHGXFHG�JOXWD�
WKLRQH�PD\�DOVR�KDYH�FOLQLFDO�DSSOLFD�
WLRQV�LQ�WKH�WUHDWPHQW�RI�D�QXPEHU�RI�
FRQGLWLRQV�VXFK�DV�GHSUHVVLRQ��ILEURP�
\DOJLD��DUWKULWLV��LQWHUVWLWLDO�F\VWLWLV��DWK�
OHWLF�LQMXULHV��FRQJHVWLYH�KHDUW�IDLOXUH��
GLDEHWHV��FDQFHU��DQG�$,'6����������������
 6XOIXU�LV�WKH�WKLUG�PRVW�DEXQ�

XOIXU�LV�D�VRPHZKDW��IRUJRWWHQ��
QXWULHQW�\RX�GRQ
W�KHDU�PHQWLRQHG�
YHU\�RIWHQ��EXW�LW
V�YHU\�LPSRUWDQW�

IRU�RSWLPDO�ERG\�IXQFWLRQ�DQG�KHDOWK��
<RX�JHW�PRVW�RI�\RXU�VXOIXU�IURP�FHUWDLQ�
SURWHLQV�LQ�\RXU�GLHW��VSHFLILFDOO\�WKH�
DPLQR�DFLGV�PHWKLRQLQH��F\VWHLQH��F\V�
WLQH��KRPRF\VWHLQH��KRPRF\VWLQH�DQG�
WDXULQH��2I�WKHVH��WKH�WZR�PRVW�LPSRUWDQW�
VRXUFHV�DUH�PHWKLRQLQH�DQG�F\VWHLQH��
0HWKLRQLQH�LV�DQ�HVVHQWLDO�DPLQR�DFLG��
ZKLFK�PHDQV�LW�FDQQRW�EH�V\QWKHVL]HG�E\�
\RXU�ERG\�DQG�PXVW�EH�VXSSOLHG�WKURXJK�
\RXU�GLHW��&\VWHLQH�LV�FRQGLWLRQDOO\�HV�
VHQWLDO��EHFDXVH�LW�FDQ�EH�V\QWKHVL]HG�
IURP�PHWKLRQLQH�EXW�QRW�IURP�LQRUJDQLF�
IRUPV�RI�VXOIXU������������������������������������
 1HLWKHU�RI�WKHVH�SULPDU\�VXOIXU-
FRQWDLQLQJ�DPLQR�DFLGV�LV�VWRUHG�LQ�\RXU�
ERG\�SHU�VH��DOWKRXJK�JOXWDWKLRQH�LV�D�
NH\�VWRUDJH�IRUP�IRU�
VXOIXU��*OXWDWKLRQH�LV�
FRPSRVHG�RI�WKUHH�
DPLQR�DFLGV��F\VWHLQH��
JOXWDPDWH�DQG�JO\�
FLQH��DQG�LV�\RXU�
ERG\
V�PRVW�SRWHQW�
DQWLR[LGDQW��*OXWDWKL�
RQH�DOVR�NHHSV�PDQ\�
RWKHU�DQWLR[LGDQWV�
SHUIRUPLQJ�DW�SHDN�
OHYHOV��DQG�F\VWHLQH�
DYDLODELOLW\�LV�WKRXJKW�WR�EH�D�UDWH-
OLPLWLQJ�IDFWRU�IRU�JOXWDWKLRQH�V\QWKHVLV������������������������������������������������
 :KLOH�VXOIXU�LV�IRXQG�LQ�PDQ\�
IRRGV��VXOIXU�GHILFLHQF\�PD\�VWLOO�EH�
TXLWH�FRPPRQ —�LQ�SDUW�GXH�WR�VXOIXU�
GHILFLHQF\�LQ�FURSV��DQG�LQ�SDUW�GXH�WR�
ORZ�FRQVXPSWLRQ�RI�VXOIXU-ULFK�
IRRGV VXFK�DV�OHDI\�JUHHQV��FUXFLIHURXV�
YHJJLHV��DOOLXPV VXFK�DV�JDUOLF�DQG�RQ�
LRQV��VHDIRRG��JUDVV�IHG�PHDWV�DQG�RU�

6 

ARBOR FARMS 
MARKET 

2103 West Stadium - Boulevard Plaza 
Ann Arbor - 734-996-8111 - arborfarms.com 

&RQWLQXHG�RQ�SDJH�� 



�0RVW�SHRSOH�QHHG�DQ�DGGLWLRQDO�����PJ�RI�PDJQHVLXP�SHU�GD\�
WR�ORZHU�WKHLU�ULVN�RI�GHYHORSLQJ�QXPHURXV�FKURQLF�GLVHDVHV�´

0DJQHVLXP�IRU�<RXU�+HDOWK 
�EHWZHHQ�����DQG�����PJ�GD\�IRU�PRVW�
SHRSOH��PD\�SUHYHQW�IUDQN�PDJQHVLXP�
GHILFLHQF\��LW�LV�XQOLNHO\�WR�SURYLGH�RSWL�
PDO�KHDOWK�DQG�ORQJHYLW\��ZKLFK�VKRXOG�
EH�WKH�XOWLPDWH�JRDO����������������������������
 7KH�LPSRUWDQFH�RI�PDJQHVLXP�
EHFRPHV�HYHQ�PRUH�HYLGHQW�ZKHQ�\RX�
FRQVLGHU�LW�LV�LQYROYHG�LQ�PRUH�WKDQ�����
GLIIHUHQW�ELRFKHPLFDO�UHDFWLRQV�LQ�\RXU�
ERG\��ZKLFK�SOD\�LPSRUWDQW�UROHV�LQ���

FUHDWLRQ�RI�DGHQRVLQH�WULSKRVSKDWH�
�$73���WKH�HQHUJ\�FXUUHQF\�RI�\RXU�
ERG\��PHWDEROLVP�RI�FDOFLXP��SRWDVVL�
XP��]LQF��SKRVSKRURXV��LURQ��VRGLXP��
K\GURFKORULF�DFLG��DFHW\OFKROLQH�DQG�
QLWULF�R[LGH��DV�ZHOO�DV�����HQ]\PHV��DQG�
WKH�DFWLYDWLRQ�RI�WKLDPLQH��YLWDPLQ�'�
DFWLYDWLRQ�DQG�UHJXODWLRQ�'1$��51$�
DQG�SURWHLQ�V\QWKHVLV�DQG�LQWHJULW\��DQG�
WKH�FUHDWLRQ�RI�FKURPRVRPHV��PLWRFKRQ�
GULDO�IXQFWLRQ�DQG�KHDOWK��UHJXODWLRQ�RI�
EORRG�VXJDU�DQG�LQVXOLQ�VHQVLWLYLW\��
ZKLFK�LV�LPSRUWDQW�IRU�WKH�SUHYHQWLRQ�RI�
7\SH���GLDEHWHV��,Q�RQH�VWXG\��SUHGLDEHW�
LFV�ZLWK�WKH�KLJKHVW�PDJQHVLXP�LQWDNH�
UHGXFHG�WKHLU�ULVN�IRU�EORRG�VXJDU�DQG�
PHWDEROLF�SUREOHPV�E\�������QRUPDOL]�
LQJ�EORRG�SUHVVXUH��GHWR[LILFDWLRQ��LQ�
FOXGLQJ�WKH�V\QWKHVLV�RI�JOXWDWKLRQH��D�
SRZHUIXO�DQWLR[LGDQW��PXVFOH�DQG�QHUYH�
IXQFWLRQ��LQFOXGLQJ�WKH�DFWLRQ�RI�\RXU�
KHDUW�PXVFOH��DQWLR[LGDQW�GHIHQVH�YLD�D�
QXPEHU�RI�GLIIHUHQW�PHFKDQLVPV������
 &RQVLGHULQJ�WKH�ZLGHVSUHDG�
LQIOXHQFH�RI�PDJQHVLXP��LW
V�QR�JUHDW�
VXUSULVH�WKDW�GHILFLHQF\�FDQ�VQRZEDOO�
LQWR�VLJQLILFDQW�KHDOWK�SUREOHPV�DQG�
HYHQ�LQFUHDVH�\RXU�ULVN�RI�GHDWK�IURP�DOO�
FDXVHV�—�2QH������PHWD-DQDO\VLV IRXQG�
LQFUHDVLQJ�PDJQHVLXP�LQWDNH�E\�����PJ�
SHU�GD\�ORZHUHG�SDUWLFLSDQWV
�DOO-FDXVH�
PRUWDOLW\�ULVN�E\��������������������������
 :KHQ�LW�FRPHV�WR�NQRZLQJ�\RXU�
PDJQHVLXP�OHYHO��DVN�\RXU�KHDOWK�FDUH�
SURYLGHU�IRU�DQ�5%&�PDJQHVLXP�WHVW�
�ZKLFK�PHDVXUHV�WKH�DPRXQW�RI�PDJQH�
VLXP�LQ�\RXU�UHG�EORRG�FHOOV��DQG�WUDFN�
\RXU�VLJQV�DQG�V\PSWRPV�RI�PDJQHVLXP�
GHILFLHQF\��&KHFNLQJ�\RXU�SRWDVVLXP�
DQG�FDOFLXP�OHYHOV�FDQ�DOVR�EH�KHOSIXO��
DV�ORZ�SRWDVVLXP�DQG�FDOFLXP�DUH�FRP�
PRQ�ODERUDWRU\�VLJQV�RI�PDJQHVLXP�GH�
ILFLHQF\������������������������������������������
 $PRQJ�WKH�PRUH�FRPPRQ�VLJQV�
DQG�V\PSWRPV�RI�PDJQHVLXP�LQVXIIL�
FLHQF\�DUH��VHL]XUHV��PXVFOH�VSDVPV��
HVSHFLDOO\��FKDUOH\�KRUVHV��RU�VSDVPV�LQ�
\RXU�FDOI�PXVFOH�WKDW�KDSSHQ�ZKHQ�\RX�
VWUHWFK�\RXU�OHJ��DQG�RU�H\H�WZLWFKHV��
QXPEQHVV�RU�WLQJOLQJ�LQ�\RXU�H[WUHPL�
WLHV��LQVXOLQ�UHVLVWDQFH��KLJK�EORRG�SUHV�

������ORZ�PDJQHVLXP�DFWXDOO\�DSSHDUV�
WR�EH�WKH�JUHDWHVW�SUHGLFWRU�RI�KHDUW�GLV�
HDVH��DQG�RWKHU�UHFHQW�UHVHDUFK�VKRZV�
HYHQ�VXEFOLQLFDO�PDJQHVLXP�GHILFLHQF\�
FDQ�FRPSURPLVH�\RXU�FDUGLRYDVFXODU�
KHDOWK�������������������������������������������������
 /RZ�PDJQHVLXP�ZLOO�DOVR�LP�
SHGH�\RXU�FHOOXODU�PHWDEROLF�IXQFWLRQ�

DQG�GHWHULRUDWH�
PLWRFKRQGULDO�
IXQFWLRQ��DQG�DV�D�
FRPSRQHQW�QHFHV�
VDU\�IRU�WKH�DFWL�
YDWLRQ�RI�YLWDPLQ�
'��PDJQHVLXP�
GHILFLHQF\�PD\�

DOVR�KDPSHU�\RXU�DELOLW\�WR�FRQYHUW�YLWD�
PLQ�'�IURP�VXQ�H[SRVXUH�DQG�RU�RUDO�
VXSSOHPHQWDWLRQ��2YHUDOO��SHRSOH�ZLWK�
KLJK�PDJQHVLXP�LQWDNH�ZHUH�OHVV�OLNHO\�
WR�KDYH�ORZ�YLWDPLQ�'��7KH\�DOVR�KDG�D�
ORZHU�PRUWDOLW\�ULVN�IURP�FDUGLRYDVFXODU�
GLVHDVH�DQG�ERZHO�FDQFHU�����������������������������������������������
 0DJQHVLXP�VXSSRUWV�KHDUW�
KHDOWK�YLD�D�QXPEHU�RI�GLIIHUHQW�PHFKD�
QLVPV��)RU�VWDUWHUV��LW�FRPEDWV�LQIODPPD�
WLRQ��WKHUHE\�KHOSLQJ�SUHYHQW�KDUGHQLQJ�
RI�\RXU�DUWHULHV�DQG�KLJK�EORRG�SUHVVXUH��
,W�DOVR�LPSURYHV�EORRG�IORZ�E\�UHOD[LQJ�
\RXU�DUWHULHV��DQG�KHOSV�SUHYHQW�\RXU�
EORRG�IURP�WKLFNHQLQJ��DOORZLQJ�LW�WR�
IORZ�PRUH�VPRRWKO\��$OO�RI�WKHVH�EDVLF�
HIIHFWV�DUH�LPSRUWDQW�IRU�RSWLPDO�KHDUW�
IXQFWLRQ��,QGHHG��ORZ�PDJQHVLXP�KDV�
EHHQ�OLQNHG�WR�D�KLJKHU�ULVN�IRU��K\SHU�
WHQVLRQ��FDUGLRYDVFXODU�GLVHDVH��DUUK\WK�
PLDV��VWURNH��DQG�VXGGHQ�FDUGLDF�GHDWK��
 $�SDSHU�LQ�WKH�2SHQ�+HDUW�MRXU�
QDO�ZDUQV�WKDW�HYHQ�VXEFOLQLFDO�GHILFLHQ�
F\�FDQ�OHDG�WR�FDUGLRYDVFXODU�SUREOHPV��
$FFRUGLQJ�WR�WKH�DXWKRUV���«�
9DULRXV�
VWXGLHV�KDYH�VKRZQ�WKDW�DW�OHDVW�����PJ�
RI�PDJQHVLXP�PXVW�EH�VXSSOHPHQWHG�WR�
HVWDEOLVK�D�VLJQLILFDQWO\�LQFUHDVHG�VHUXP�
PDJQHVLXP�FRQFHQWUDWLRQV�«
�,Q�RWKHU�
ZRUGV��PRVW�SHRSOH�QHHG�DQ�DGGLWLRQDO�
����PJ�RI�PDJQHVLXP�SHU�GD\�LQ�RUGHU�
WR�ORZHU�WKHLU�ULVN�RI�GHYHORSLQJ�QXPHU�
RXV�FKURQLF�GLVHDVHV�´��������������������������
 ³6R�ZKLOH�WKH�UHFRPPHQGHG�
GDLO\�DOORZDQFH�>5'$@�IRU�PDJQHVLXP�

VXUH��KHDUW�DUUK\WKPLDV�DQG�RU�FRURQDU\�
VSDVPV��LQFUHDVHG�QXPEHU�RI�KHDGDFKHV�
DQG�RU�PLJUDLQHV��DQG�ORZ�HQHUJ\��ID�
WLJXH�DQG�RU�ORVV�RI�DSSHWLWH�������������������
 ,I�\RX�IUHTXHQWO\�HDW�SURFHVVHG�
IRRGV��\RXU�ULVN�RI�GHILFLHQF\�LV�PDJQL�
ILHG��+RZHYHU��HYHQ�LI�\RX�HDW�SOHQW\�RI�
JUHHQV��PDJQHVLXP�LV�DFWXDOO\�SDUW�RI�
WKH�FKORURSK\OO�PROHFXOH�UHVSRQVLEOH�IRU�
WKH�SODQW
V�JUHHQ�FRORU���\RX�PD\�QRW�JHW�
HQRXJK��GXH�WR�PDQ\�IRRGV�EHLQJ�JURZQ�
LQ�PLQHUDO�GHSOHWHG�VRLOV��0DJQHVLXP�
DEVRUSWLRQ�LV�DOVR�GHSHQGHQW�RQ�KDYLQJ�
VXIILFLHQW�DPRXQWV�RI�VHOHQLXP��SDUDWK\�
URLG�KRUPRQH�DQG�YLWDPLQV�%��DQG�'��
DQG�LV�KLQGHUHG�E\�H[FHVV�HWKDQRO��VDOW��
FRIIHH�DQG�SKRVSKRULF�DFLG�LQ�VRGD����
 7DNLQJ�D�PDJQHVLXP�VXSSOH�
PHQW�LV�SDUWLFXODUO\�DGYLVDEOH�LI�\RX��

H[SHULHQFH�
V\PSWRPV�RI�
LQVXIILFLHQF\�RU�
GHILFLHQF\�VXFK�
DV�FUDYLQJV�IRU�
FKRFRODWH��PXV�
FOH�VSDVPV�DQG�

H\H�WZLWFKHV��KDYH�K\SHUWHQVLRQ��HQJDJH�
LQ�VWUHQXRXV�H[HUFLVH�RQ�D�UHJXODU�EDVLV��
DUH�LQVXOLQ�UHVLVWDQW�RU�GLDEHWLF��DV�WKLV�
LQFUHDVHV�PDJQHVLXP�GHSOHWLRQ��������������������������������������������������������
 7R�JHW�WKH�PD[LPXP�PDJQHVL�
XP�IURP�\RXU�GLHW��GDUN-JUHHQ�OHDI\�YHJ�
HWDEOHV�OHDG�WKH�SDFN�ZKHQ�LW�FRPHV�WR�
PDJQHVLXP�FRQWHQW��DQG�MXLFLQJ�\RXU�
JUHHQV�LV�DQ�H[FHOOHQW�ZD\�WR�ERRVW�\RXU�
LQWDNH��9HJJLHV�ZLWK�WKH�KLJKHVW�PDJQH�
VLXP�OHYHOV�LQFOXGH��VSLQDFK��FKDUG��EHHW�
DQG�FROODUG�JUHHQV��EURFFROL��%UXVVHOV�
VSURXWV��NDOH�DQG�ERN�FKR\��2WKHU�IRRGV�
WKDW�DUH�SDUWLFXODUO\�ULFK�LQ�PDJQHVLXP�
LQFOXGH��UDZ�FDFDR�QLEV�DQG�RU�XQ�
VZHHWHQHG�FRFRD�SRZGHU�—�RQH�RXQFH�
RI�UDZ�FDFDR�QLEV�FRQWDLQ�DERXW����PJ�
RI�PDJQHVLXP��DYRFDGRV�—�RQH�FXS�RI�
DYRFDGR�RQ�DYHUDJH�FRQWDLQV�DERXW����
PJ�RI�PDJQHVLXP��VHHGV�DQG�QXWV�—�
SXPSNLQ�VHHGV��VHVDPH�VHHGV�DQG�VXQ�
IORZHU�VHHGV�VFRUH�DPRQJ�WKH�KLJKHVW��
ZLWK�RQH-TXDUWHU�FXS�SURYLGLQJ�DQ�HVWL�
PDWHG�����PJ������PJ�DQG����PJ�RI�
PDJQHVLXP�UHVSHFWLYHO\��&DVKHZV��DO�
PRQGV�DQG�%UD]LO�QXWV�DUH�DOVR�JRRG�
VRXUFHV��KHUEV�DQG�VSLFHV�—�KHUEV�DQG�
VSLFHV�SDFN�ORWV�RI�QXWULHQWV�LQ�VPDOO�
SDFNDJHV�DQG�WKLV�LQFOXGHV�PDJQHVLXP��
6RPH�RI�WKH�PRVW�PDJQHVLXP-ULFK�YDULH�
WLHV�DUH�FRULDQGHU��FKLYHV��FXPLQ�VHHG��
SDUVOH\��PXVWDUG�VHHGV��IHQQHO��EDVLO�DQG�
FORYHV��RUJDQLF�\RJXUW�—�FKRRVH�\RJXUW�
PDGH�IURP�UDZ�RUJDQLF�JUDVV�IHG�PLON��

DJQHVLXP�LV�WKH�IRXUWK�PRVW�DEXQ�
GDQW�PLQHUDO�LQ�\RXU�ERG\�DQG�WKH�
VHFRQG�PRVW�FRPPRQ�LQWUDFHOOX�
ODU�FDWLRQ��SRVLWLYHO\�FKDUJHG�LRQ��

DIWHU�SRWDVVLXP��,W
V�UHTXLUHG�IRU�WKH�
KHDOWK\�IXQFWLRQ�RI�PRVW�FHOOV�LQ�\RXU�
ERG\��EXW�LV�HVSHFLDOO\�LPSRUWDQW�IRU�
\RXU�KHDUW��NLGQH\V�DQG�PXVFOHV��$F�
FRUGLQJ�WR�RQH�VFLHQWLILF�UHYLHZ��ZKLFK�
LQFOXGHG�VWXGLHV�GDWLQJ�DV�IDU�EDFN�DV�

0 

5HIHUHQFH��2SHQ�+HDUW������H�������3')���0HGLFDO[SUHVV�FRP�
)HE�����������7K\URLGPRP�FRP�)HE����������0HGLFDO�1HZV�7RGD\�
-XO\�����������-RXUQDO�RI�%LRORJLFDO�&KHPLVWU\������RFW�������
����������-���0DJQHVLXP��������������-����1XWULHQWV�6HSW�����
������6FLHQFH�'DLO\�)HE����������-RXUQDO�RI�WKH�$PHULFDQ�&ROOHJH�
RI�1XWULWLRQ�'HFHPEHU����������A�����-����%LRPHGLFLQH������'HF��
���������-RXUQDO�RI�WKH�$FDGHP\�RI�1XWULWLRQ�DQG�'LHWHWLFV�-XO\�
�����������������-��� 



6OHHS�IRU�<RXU�+HDUW 

³6OHHS-GHSULYHG�SHRSOH�KDYH�KLJKHU�EORRG�OHYHOV�RI�VWUHVV� 
KRUPRQHV����WKDW�LQGLFDWH�LQIODPPDWLRQ�´

RXU�KHDUW�KHDOWK�GHSHQGV�RQ�PXOWL�
SOH�IDFWRUV��LQFOXGLQJ�KRZ�PDQ\�
KRXUV�RI�VOHHS�\RX�JHW�HDFK�QLJKW��

5HVHDUFKHUV�ZLWK�WKH�1DWLRQDO�&HQWHU�IRU�
&DUGLRYDVFXODU�5HVHDUFK�LQ�0DGULG��
6SDLQ�IRXQG�SHRSOH�ZKR�VOHSW�OHVV�WKDQ�
VL[�KRXUV�HDFK�QLJKW�ZHUH�����PRUH�

OLNHO\�WR�KDYH�VXEFOLQLFDO�DWKHURVFOHURVLV�
WKDQ�WKRVH�ZKR�VOHSW�IRU�VHYHQ�RU�HLJKW�
KRXUV�HDFK�QLJKW��6XEFOLQLFDO�DWKHURVFOH�
URVLV�FDQ�WULJJHU�FRQJHVWLYH�KHDUW�IDLOXUH�
DV�LW�LQFUHDVHV�WKH�H[HUFLVH�ORDG�RQ�WKH�
KHDUW�PXVFOH��3HRSOH�ZKR�KDYH�IUDJ�
PHQWHG�VOHHS��ZKLFK�PHDQV�WKH\�ZDNH�
XS�RIWHQ�RU�KDYH�WURXEOH�IDOOLQJ�DVOHHS��
DOVR�KDG�D�����LQFUHDVHG�ULVN�RI�VXEFOLQ�
LFDO�DWKHURVFOHURVLV�FRPSDUHG�WR�ORQJHU�
VOHHSHUV��������������������������������������������������
 ,Q�WKH�VWXG\��WKH�UHVHDUFKHUV�
IRXQG�WKHUH�ZDV�D�VZHHW�VSRW�VLQFH�
VOHHSLQJ�HLWKHU�WRR�OLWWOH�RU�WRR�PXFK�
LQFUHDVHG�ULVN��:RPHQ�ZKR�VOHSW�IRU�
PRUH�WKDQ�HLJKW�KRXUV�D�QLJKW�GRXEOHG�
WKH�ULVN�RI�VXEFOLQLFDO�DWKHURVFOHURVLV�
FRPSDUHG�WR�WKRVH�ZKR�VOHSW�VHYHQ�RU�
HLJKW�KRXUV�HDFK�QLJKW��7KH�SDUWLFLSDQWV�
ZKR�ZHUH�DQ�DYHUDJH�DJH�RI����\HDUV�
KDG�D������ULVN�RI�KDYLQJ�D�KHDUW�DWWDFN�
RU�VWURNH�LQ�WKH�QH[W����\HDUV�RU�������
LQ�WKH�QH[W����\HDUV��<HW��ZKHQ�WKH�
ZRPHQ�VOHSW�IRU�OHVV�WKDQ�VL[�KRXUV�D�

QLJKW��WKDW�ULVN�LQFUHDVHG�WR������IRU����
\HDUV�DQG�������IRU����\HDUV�������������
 ³>7@KLV�VWXG\�HPSKDVL]HV�ZH�
KDYH�WR�LQFOXGH�VOHHS�DV�RQH�RI�WKH�ZHDS�
RQV�ZH�XVH�WR�ILJKW�KHDUW�GLVHDVH�—�D�
IDFWRU�ZH�DUH�FRPSURPLVLQJ�HYHU\�GD\�´�
VHQLRU�VWXG\�DXWKRU�-RVp�0��2UGRYiV��

3K�'���VDLG��:KDW¶V�PRUH��KH�DGGHG��
³7KLV�LV�WKH�ILUVW�VWXG\�WR�VKRZ�WKDW�RE�
MHFWLYHO\�PHDVXUHG�VOHHS�LV�LQGHSHQGHQW�
O\�DVVRFLDWHG�ZLWK�DWKHURVFOHURVLV�
WKURXJKRXW�WKH�ERG\��QRW�MXVW�LQ�WKH�
KHDUW�´�7KH�OLQN�EHWZHHQ�VOHHS�DQG�KHDUW�
KHDOWK�LV�QRW�QHZ��DQG�LW�FRXOG�EH�WKDW�
HYHQ�VHYHQ�KRXUV�LV�MXVW�EDUHO\�HQRXJK��
 3HRSOH�ZKR�VOHHS�OHVV�WKDQ�VHY�
HQ�KRXUV�D�QLJKW�KDYH�DQ�LQFUHDVHG�ULVN�
RI�KHDUW�GLVHDVH��DQG�WKLV�LV�WUXH�UHJDUG�
OHVV�RI�RWKHU�IDFWRUV�WKDW�LQIOXHQFH�KHDUW�
KHDOWK��OLNH�DJH��ZHLJKW��VPRNLQJ�DQG�
H[HUFLVH�KDELWV��3HRSOH�ZKR�VWUXJJOH�
ZLWK�VOHHS�DSQHD��ZKLFK�FDXVHV�IUHTXHQW�
QLJKWWLPH�DZDNHQLQJV��RIWHQ�KDYH�KHDUW�
WURXEOH�DV�ZHOO��:RPHQ�ZLWK�VOHHS�DS�
QHD�WHQG�WR�KDYH�KLJKHU�OHYHOV�RI�WKH�
SURWHLQ�WURSRQLQ�7��ZKLFK�LV�D�PDUNHU�IRU�
KHDUW�GDPDJH�DQG�DUH�PRUH�OLNHO\�WR�
KDYH�DQ�HQODUJHG�KHDUW��ZKLFK�LV�D�ULVN�
IDFWRU�IRU�KHDUW�IDLOXUH�������������������������
 7RR�OLWWOH�VOHHS�PD\�DOVR�LQ�
FUHDVH�WKH�LQIODPPDWLRQ�LQ�\RXU�ERG\��

�6OHHS-GHSULYHG�SHRSOH�KDYH�KLJKHU�
EORRG�OHYHOV�RI�VWUHVV�KRUPRQHV�DQG�VXE�
VWDQFHV�WKDW�LQGLFDWH�LQIODPPDWLRQ��D�NH\�
SOD\HU�LQ�FDUGLRYDVFXODU�GLVHDVH��(YHQ�D�
VLQJOH�QLJKW�RI�LQVXIILFLHQW�VOHHS�FDQ�
SHUWXUE�\RXU�V\VWHP�´�DFFRUGLQJ�WR�'U��
6XVDQ�5HGOLQH��RI�WKH�'LYLVLRQ�RI�6OHHS�
0HGLFLQH�DW�+DUYDUG�0HGLFDO�6FKRRO��
/DFN�RI�VOHHS�DOVR�LQFUHDVHV�\RXU�ULVN�RI�

 

5HIHUHQFH��-RXUQDO�RI�WKH�$PHULFDQ�&ROOHJH�RI�&DUGLRORJ\����������
�����5HXWHUV��-DQXDU\�����������&LUFXODWLRQ�����������������(DW�7KLV�
1RW�7KDW��0D\���������� 

WLRQ�SURGXFHG�DQ�DQDOJHVLF�DQG�DQWL-
LQIODPPDWRU\�HIIHFW�LQ�RVWHRDUWKULWLV��
&RPELQDWLRQ�WKHUDS\�VKRZHG�EHWWHU�HIIL�
FDF\�LQ�UHGXFLQJ�SDLQ�DQG�VZHOOLQJ�DQG�
LQ�LPSURYLQJ�WKH�IXQFWLRQDO�DELOLW\�RI�
MRLQWV�WKDQ�WKH�LQGLYLGXDO�DJHQWV��$OO�WKH�
WUHDWPHQWV�ZHUH�ZHOO�WROHUDWHG��7KH�RQ�
VHW�RI�DQDOJHVLF�DQG�DQWL-LQIODPPDWRU\�
DFWLYLW\�ZDV�IRXQG�WR�EH�PRUH�UDSLG�ZLWK�
WKH�FRPELQDWLRQ�WKDQ�ZLWK�JOXFRVDPLQH��
,W�FDQ�EH�FRQFOXGHG�WKDW�WKH�FRPELQDWLRQ�
RI�060�ZLWK�JOXFRVDPLQH�SURYLGHV�EHW�
WHU�DQG�PRUH�UDSLG�LPSURYHPHQW�LQ�SD�
WLHQWV�ZLWK�RVWHRDUWKULWLV�����������������������
 $V�PHQWLRQHG�HDUOLHU��VXOIXU-
ULFK�IRRGV�LQFOXGH�OHDI\�JUHHQV��FUXFLIHU�
RXV�YHJJLHV��DOOLXPV��VHDIRRG��JUDVV�IHG�
PHDWV�DQG�RUJDQLF�SDVWXUHG�HJJV��$QRWK�
HU�H[FHOOHQW�VRXUFH��DQG�SHUKDSV�WKH�EHVW�
RQH��LV�ERQH�EURWK�PDGH�IURP�RUJDQLFDO�
O\�UDLVHG�DQLPDOV�� 

-ROW�7KRVH�-RLQWV��FRQWLQXHG�IURP�SDJH�� 

DV�SDUW�RI�LURQ�VXOIXU�SURWHLQV�LQ�PLWR�
FKRQGULD��WKH�HQHUJ\�IDFWRULHV�RI�\RXU�
FHOOV���V\QWKHVL]LQJ�LPSRUWDQW�PHWDEROLF�
LQWHUPHGLDWHV��VXFK�DV�JOXWDWKLRQH��
6$0H��WDXULQH�DQG�1$&���GHWR[LILFD�
WLRQ —�ZLWKRXW�VXOIXU��JOXWDWKLRQH��\RXU�
ERG\
V�EXLOW-LQ�GHWR[LILHU��LV�UHQGHUHG�
LQHIIHFWLYH��WKLDPLQH��YLWDPLQ�%���DQG�
ELRWLQ��%���FRQYHUVLRQ��ZKLFK�LQ�WXUQ�
DUH�HVVHQWLDO�IRU�FRQYHUWLQJ�FDUERK\�
GUDWHV�LQWR�HQHUJ\��SURSHU�LQVXOLQ�IXQF�
WLRQ�—�WKH�LQVXOLQ�PROHFXOH�FRQVLVWV�RI�
WZR�DPLQR�DFLG�FKDLQV�FRQQHFWHG�WR�
HDFK�RWKHU�E\�VXOIXU�EULGJHV��ZLWKRXW�
ZKLFK�WKH�LQVXOLQ�FDQQRW�SHUIRUP�LWV�
ELRORJLFDO�DFWLYLW\��JOXFRVH�PHWDEROLVP�
—�RQH�K\SRWKHVLV LV�WKDW�LI�D�VXIILFLHQW�
DPRXQW�RI�VXOIXU�LV�DYDLODEOH��LW�ZLOO�DFW�
DV�D�GHFR\�WR�JOXFRVH��HIIHFWLYHO\�GLYHUW�
LQJ�LW�WR�UHGXFH�WKH�VXOIXU�UDWKHU�WKDQ�
JO\FDWLQJ�DQG�FDXVLQJ�GDPDJH��7KLV�
ZRXOG�KDYH�WKH�EHQHILFLDO�HIIHFW�RI�UH�
GXFLQJ�FKURQLF�LQIODPPDWLRQ��DV�VXJDU�
�JOXFRVH��LV�KLJKO\�LQIODPPDWRU\�DQG�
ZUHDNV�KDYRF�LQ�\RXU�ERG\����������������
 0HWK\OVXOIRQ\OPHWKDQH�
�060��LV�NQRZQ�DV�D�VXOIXU�GRQRU��EH�

LQJ�����HOHPHQWDO�VXOIXU�E\�ZHLJKW��
0DQ\�RI�WKH�EHQHILWV�RI�060�VXSSOH�
PHQWDWLRQ�DUH�UHODWHG�WR�LWV�DELOLW\�WR�
UHGXFH�LQIODPPDWLRQ��UHJXODWH�WKH�EDO�
DQFH�RI�UHDFWLYH�R[\JHQ�VSHFLHV�DQG�DQWL�
R[LGDQW�DFWLYLW\�DQG�PRGXODWH�\RXU�LP�
PXQH�UHVSRQVH��$V�D�VXSSOHPHQW��060�
LV�ZLGHO\�XVHG�LQ�WKH�WUHDWPHQW�RI�SDLQ��
HVSHFLDOO\�SDLQ�DVVRFLDWHG�ZLWK�DUWKULWLF�
FRQGLWLRQV���������������������������������������������
 2QH�FOLQLFDO�WULDO IRXQG�WKDW�
SHRSOH�ZLWK�RVWHRDUWKULWLV�RI�WKH�NQHH�
ZKR�WRRN���JUDPV�RI�060�WZLFH�D�GD\�
IRU����ZHHNV�H[SHULHQFHG�VLJQLILFDQWO\�
GHFUHDVHG�SDLQ�DQG�LPSURYHG�SK\VLFDO�
IXQFWLRQ��FRPSDUHG�WR�D�SODFHER��$QRWK�
HU�UDQGRPL]HG�GRXEOH-EOLQG�SODFHER-
FRQWUROOHG�VWXG\ IRXQG�SDWLHQWV�ZLWK�
PLOG�WR�PRGHUDWH�RVWHRDUWKULWLV�EHQHILWHG�
IURP�RUDO�JOXFRVDPLQH�DQG�060��ERWK�
LQGLYLGXDOO\�DQG�LQ�FRPELQDWLRQ��+HUH��
WKH�WUHDWPHQW�JURXSV�UHFHLYHG�����PLOOL�
JUDPV��PJ��RI�JOXFRVDPLQH�DQG�RU�����
PJ�RI�060�WKUHH�WLPHV�D�GD\�IRU����
ZHHNV���������������������������������������������������
 $FFRUGLQJ�WR�WKH�DXWKRUV���

�*OXFRVDPLQH��060�DQG�WKHLU�FRPELQD�

5HIHUHQFH��$OWHUQDWLYH�0HGLFLQH�5HYLHZ������)HE���������-����
1XWULWLRQ�DQG�0HWDEROLVP�1RY������������������3ODQWV������-XQH���
��������0,7�³&RXOG�6XOIXU�'HILFLHQF\�%H�D��&RQWULEXWLQJ�)DFWRU�LQ�
'LVHDVH"´��3')���0HGLFDO�+\SRWKHVHV�)HE����������������-����
7KH�:HVWRQ�$��3ULFH�)RXQGDWLRQ�-XO\����������(QGRFULQH�5HYLHZV�
�����2FW������������-����6WXG\�FRP�6XOIXU�'HILFLHQF\��6FLHQFH�
'LUHFW��,URQ-6XOIXU�3URWHLQV��1XWULHQWV������0DUFK������������060�
*XLGH��+RZ�060�:RUNV��2VWHRDUWKULWLV�DQG�&DUWLODJH������0DUFK��
���������-����&OLQLFDO�'UXJ�,QYHVWLJDWLRQ����������������-���� 

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

/DPE�)DUP�LQ�0DQFKHVWHU��0, 

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

VHYHUDO�KHDOWK�SUREOHPV�WKDW�WDNH�D�WROO�
RQ�KHDUW�KHDOWK��LQFOXGLQJ�KLJK�EORRG�
SUHVVXUH��7\SH���GLDEHWHV�DQG�REHVLW\�-�
DOO�ULVN�IDFWRUV�IRU�KHDUW�IDLOXUH� 
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