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3XEOLF�KHDOWK�GHSDUWPHQW�VWDII�UHVSRQVLEOH�IRU�UHYLHZLQJ�GLVHDVH�UHSRUW�
IRUPV�QRWLFH�WKDW�WKH�QXPEHU�RI�IRUPV�IRU�VKLJHOORVLV�VHHPV�KLJKHU�WKDQ�
XVXDO�WKLV�ZHHN��6RPHRQH�IURP�D�QXUVLQJ�KRPH�FDOOV�WR�UHSRUW�VHYHUDO�FDVHV�
RI�SQHXPRQLD�DPRQJ�LWV�UHVLGHQWV��,V�WKH�QXPEHU�RI�FDVHV�LQ�HLWKHU�RI�WKHVH�
VLWXDWLRQV�DFWXDOO\�KLJKHU�WKDQ�XVXDO"�:KDW�VKRXOG�EH�XVHG�WR�HVWLPDWH�
³XVXDO"´�,I�LW�LV�KLJKHU�WKDQ�XVXDO��VKRXOG�WKH�KHDOWK�GHSDUWPHQW�VWDII�FDOO�

WKH�VLWXDWLRQ�D�FOXVWHU��DQ�RXWEUHDN��DQ�HSLGHPLF"�,V�D�ILHOG�LQYHVWLJDWLRQ�QHHGHG"�:KDW�FULWHULD�
VKRXOG�WKH\�XVH�WR�GHFLGH"�$QG�LI�WKH\�GHFLGH�WKDW�D�ILHOG�LQYHVWLJDWLRQ�LV�LQGHHG�ZDUUDQWHG��KRZ�
GR�WKH\�JR�DERXW�FRQGXFWLQJ�VXFK�DQ�LQYHVWLJDWLRQ"�7KHVH�DQG�UHODWHG�TXHVWLRQV�ZLOO�EH�
DGGUHVVHG�LQ�WKLV�OHVVRQ� 

2EMHFWLYHV�
After studying this lesson and answering the questions in the exercises, you will be able to: 

x List the reasons that health agencies investigate reported outbreaks 
x List the steps in the investigation of an outbreak 
x Define cluster, outbreak, and epidemic 
x Given the initial information of a possible disease outbreak, describe how to determine 

whether an epidemic exists 
x State the purpose of a line listing 
x Given information about a community outbreak of disease, list the initial steps of an 

investigation 
x Given the appropriate information from the initial steps of an outbreak investigation, 

develop biologically plausible hypotheses 
x Draw and interpret an epidemic curve 
x Given data in a two-by-two table, calculate the appropriate measure of association 

0DMRU�6HFWLRQV�
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7R�XQFRYHU�RXWEUHDNV��
�
x 5HYLHZ�URXWLQHO\�
FROOHFWHG�VXUYHLOODQFH�
GDWD�

x $VWXWHO\�REVHUYH�VLQJOH�
HYHQWV�RU�FOXVWHUV�E\�
FOLQLFLDQV��LQIHFWLRQ�
FRQWURO�SUDFWLWLRQHUV��RU�
ODERUDWRULDQV�

x 5HYLHZ�UHSRUWV�E\�RQH�
RU�PRUH�SDWLHQWV�RU�
PHPEHUV�RI�WKH�SXEOLF�

�

�

8QFRYHULQJ�RXWEUHDNV�
2XWEUHDNV�RI�GLVHDVH�²�WKH�RFFXUUHQFH�RI�PRUH�FDVHV�WKDQ�H[SHFWHG�
²�RFFXU�IUHTXHQWO\��(DFK�GD\��KHDOWK�GHSDUWPHQWV�OHDUQ�DERXW�FDVHV�
RU�RXWEUHDNV�WKDW�UHTXLUH�LQYHVWLJDWLRQ��:KLOH�&'&�UHFRUGHG�RYHU�
����RXWEUHDNV�RI�IRRGERUQH�LOOQHVV�DORQH�HDFK�\HDU�GXULQJ�WKH�
����V���UHFRJQL]HG�RXWEUHDNV�RI�UHVSLUDWRU\�DQG�RWKHU�GLVHDVHV�DUH�
DOVR�FRPPRQ��DQG�PDQ\�PRUH�RXWEUHDNV�PD\�JR�XQGHWHFWHG��
�
6R�KRZ�DUH�RXWEUHDNV�XQFRYHUHG"�2QH�ZD\�LV�WR�DQDO\]H�
VXUYHLOODQFH�GDWD�²�UHSRUWV�RI�FDVHV�RI�FRPPXQLFDEOH�GLVHDVHV�WKDW�
DUH�URXWLQHO\�VHQW�E\�ODERUDWRULHV�DQG�KHDOWKFDUH�SURYLGHUV�WR�KHDOWK�
GHSDUWPHQWV��VHH�/HVVRQ�����6RPH�KHDOWK�GHSDUWPHQWV�UHJXODUO\�
UHYLHZ�H[SRVXUH�LQIRUPDWLRQ�IURP�LQGLYLGXDO�FDVH�UHSRUWV�WR�ORRN�IRU�
FRPPRQ�IDFWRUV��)RU�H[DPSOH��KHDOWK�GHSDUWPHQW�VWDII�LQ�2UHJRQ�
XQFRYHUHG�DQ�RXWEUHDN�RI�E. coli�2����+��LQ������E\�QRWLFLQJ�WKDW�
WKUHH�SDWLHQWV�ZLWK�WKH�LQIHFWLRQ�DOO�KDG�UHSRUWHG�GULQNLQJ�UDZ�PLON���
$OWHUQDWLYHO\��RXWEUHDNV�PD\�EH�GHWHFWHG�ZKHQ�KHDOWK�GHSDUWPHQW�
VWDII�FRQGXFW�UHJXODU��WLPHO\�DQDO\VLV�RI�VXUYHLOODQFH�GDWD�WKDW�
UHYHDOV�DQ�LQFUHDVH�LQ�UHSRUWHG�FDVHV�RU�DQ�XQXVXDO�FOXVWHULQJ�RI�
FDVHV�E\�WLPH�DQG�SODFH��)RU�H[DPSOH��E\�DQDO\]LQJ�GDWD�IURP�IRXU�
GLIIHUHQW�V\QGURPLF�VXUYHLOODQFH�V\VWHPV��KHDOWK�GHSDUWPHQW�VWDII�LQ�
1HZ�<RUN�&LW\�QRWHG�D�FRQVLVWHQW�LQFUHDVH�LQ�JDVWURHQWHULWLV�LQ�WKH�
GD\V�IROORZLQJ�D�SURORQJHG�EODFNRXW�LQ�$XJXVW��������,QYHVWLJDWLRQ�
LQGLFDWHG�WKDW�WKH�LQFUHDVH�LQ�JDVWURHQWHULWLV�ZDV�SUREDEO\�
DWWULEXWDEOH�WR�WKH�FRQVXPSWLRQ�RI�PHDW�WKDW�KDG�VSRLOHG�GXULQJ�WKH�
SRZHU�IDLOXUH��
�
5HYLHZ�RI�VXUYHLOODQFH�GDWD�WR�GHWHFW�RXWEUHDNV�LV�QRW�OLPLWHG�WR�
KHDOWK�GHSDUWPHQWV��0DQ\�KRVSLWDO�LQIHFWLRQ�FRQWURO�SUDFWLWLRQHUV�
UHYLHZ�PLFURELRORJLF�LVRODWHV�IURP�SDWLHQWV�E\�RUJDQLVP�DQG�ZDUG�
HDFK�ZHHN�WR�GHWHFW�DQ�LQFUHDVH�LQ�WKH�QXPEHU�RI��VD\��VXUJLFDO�
ZRXQG�LQIHFWLRQV�RU�QRVRFRPLDO��KRVSLWDO�DFTXLUHG��FDVHV�RI�
OHJLRQHOORVLV��,Q�WKH�VDPH�ZD\��VWDII�DW�&'&�UHJXODUO\�UHYLHZ�
ODERUDWRU\�SDWWHUQV�RI�RUJDQLVPV�DQG�DUH�DEOH�WR�GHWHFW�FOXVWHUV�RI�
LOOQHVV�FDXVHG�E\�WKH�VDPH�RUJDQLVP��HYHQ�LI�WKH�YLFWLPV�DUH�
JHRJUDSKLFDOO\�VFDWWHUHG���
�
1RQHWKHOHVV��PRVW�RXWEUHDNV�FRPH�WR�WKH�DWWHQWLRQ�RI�KHDOWK�
DXWKRULWLHV�EHFDXVH�DQ�DOHUW�FOLQLFLDQ�LV�FRQFHUQHG�HQRXJK�WR�FDOO�WKH�
KHDOWK�GHSDUWPHQW��7KH�HPHUJHQFH�RI�:HVW�1LOH�YLUXV�LQIHFWLRQ�LQ�
1RUWK�$PHULFD�LQ������ZDV�XQFRYHUHG�RQO\�DIWHU�WKH�1HZ�<RUN�&LW\�
KHDOWK�GHSDUWPHQW�UHVSRQGHG�WR�D�FDOO�IURP�D�SK\VLFLDQ�ZKR�KDG�
UHFHQWO\�VHHQ�WZR�SDWLHQWV�ZLWK�HQFHSKDOLWLV���6LPLODUO\��D�VLQJOH�FDVH�
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RI�LQKDODWLRQDO�DQWKUD[�RI�VXVSLFLRXV�RULJLQ�LQ�)ORULGD�LQ������
UHVXOWHG�LQ�D�PDVVLYH�LQYHVWLJDWLRQ�LQYROYLQJ�PXOWLSOH�JRYHUQPHQW�
DJHQFLHV��EXW�LW�DOO�VWDUWHG�ZLWK�DQ�DVWXWH�GLDJQRVLV�DQG�SURPSW�UHSRUW�
WR�WKH�KHDOWK�GHSDUWPHQW�E\�D�SK\VLFLDQ���
�

�

�

(SLGHPLF��WKH�RFFXUUHQFH�
RI�PRUH�FDVHV�RI�GLVHDVH�
WKDQ�H[SHFWHG�LQ�D�JLYHQ�
DUHD�RU�DPRQJ�D�VSHFLILF�
JURXS�RI�SHRSOH�RYHU�D�
SDUWLFXODU�SHULRG�RI�WLPH��
8VXDOO\��WKH�FDVHV�DUH�
SUHVXPHG�WR�KDYH�D�
FRPPRQ�FDXVH�RU�WR�EH�
UHODWHG�WR�RQH�DQRWKHU�LQ�
VRPH�ZD\�
�
2XWEUHDN��HSLGHPLF�OLPLWHG�
WR�ORFDOL]HG�LQFUHDVH�LQ�WKH�
LQFLGHQFH�RI�GLVHDVH�
�
&OXVWHU��DJJUHJDWLRQ�RI�
FDVHV�LQ�D�JLYHQ�DUHD�RYHU�
D�SDUWLFXODU�SHULRG�ZLWKRXW�
UHJDUG�WR�ZKHWKHU�WKH�
QXPEHU�RI�FDVHV�LV�PRUH�
WKDQ�H[SHFWHG�
�

�

$QRWKHU�UHSRUWLQJ�VRXUFH�IRU�DSSDUHQW�FOXVWHUV�RI�ERWK�LQIHFWLRXV�DQG�
QRQLQIHFWLRXV�GLVHDVH�LV�SDWLHQWV�RU�RWKHU�PHPEHUV�RI�WKH�
FRPPXQLW\��)RU�H[DPSOH��DQ�LQGLYLGXDO�PD\�FDOO�WKH�KHDOWK�
GHSDUWPHQW�DQG�UHSRUW�WKDW�VKH�DQG�VRPH�IULHQGV�FDPH�GRZQ�ZLWK�
VHYHUH�JDVWURHQWHULWLV�DIWHU�DWWHQGLQJ�D�EDQTXHW�D�QLJKW�RU�WZR�HDUOLHU��
6LPLODUO\��D�ORFDO�FLWL]HQ�PD\�FDOO�DERXW�VHYHUDO�FDVHV�RI�FDQFHU�
GLDJQRVHG�DPRQJ�KLV�QHLJKERUV�DQG�H[SUHVV�FRQFHUQ�WKDW�WKHVH�DUH�
PRUH�WKDQ�FRLQFLGHQWDO��0RVW�KHDOWK�GHSDUWPHQWV�KDYH�URXWLQH�
SURFHGXUHV�IRU�KDQGOLQJ�FDOOV�IURP�WKH�SXEOLF�UHJDUGLQJ�SRWHQWLDO�
FRPPXQLFDEOH�GLVHDVH�RXWEUHDNV��DQG�VRPH�VWDWHV�KDYH�JXLGHOLQHV�
IRU�KRZ�WR�UHVSRQG�WR�QRQLQIHFWLRXV�GLVHDVH�FOXVWHU�UHSRUWV�����

'HFLGLQJ�ZKHWKHU�WR�LQYHVWLJDWH�D�SRVVLEOH�RXWEUHDN�
'LIIHUHQW�KHDOWK�GHSDUWPHQWV�UHVSRQG�WR�WKHVH�UHSRUWV�LQ�GLIIHUHQW�
ZD\V��7KH�GHFLVLRQV�UHJDUGLQJ�ZKHWKHU�DQG�KRZ�H[WHQVLYHO\�WR�
LQYHVWLJDWH�D�SRWHQWLDO�RXWEUHDN�GHSHQG�RQ�D�YDULHW\�RI�IDFWRUV��
7KHVH�XVXDOO\�LQFOXGH�VRPH�IDFWRUV�UHODWHG�WR�WKH�KHDOWK�SUREOHP��
VRPH�UHODWHG�WR�WKH�KHDOWK�GHSDUWPHQW��DQG�VRPH�UHODWHG�WR�H[WHUQDO�
FRQFHUQV��)DFWRUV�UHODWHG�WR�WKH�SUREOHP�LWVHOI�LQFOXGH�WKH�VHYHULW\�
RI�WKH�LOOQHVV��WKH�QXPEHU�RI�FDVHV��WKH�VRXUFH��PRGH�RU�HDVH�RI�
WUDQVPLVVLRQ��DQG�WKH�DYDLODELOLW\�RI�SUHYHQWLRQ�DQG�FRQWURO�
PHDVXUHV��0RVW�ORFDO�KHDOWK�GHSDUWPHQWV�DUH�PRUH�OLNHO\�WR�
LQYHVWLJDWH�DQ�DSSDUHQW�RXWEUHDN�ZKHQ�WKH�QXPEHU�RI�DIIHFWHG��RU�
H[SRVHG��SHUVRQV�LV�ODUJH��ZKHQ�WKH�GLVHDVH�LV�VHYHUH��VHULRXV�
LOOQHVV�ZLWK�KLJK�ULVN�RI�KRVSLWDOL]DWLRQ��FRPSOLFDWLRQV��RU�GHDWK���
ZKHQ�HIIHFWLYH�FRQWURO�PHDVXUHV�H[LVW��DQG�ZKHQ�WKH�RXWEUHDN�KDV�
WKH�SRWHQWLDO�WR�DIIHFW�RWKHUV�XQOHVV�SURPSW�FRQWURO�PHDVXUHV�DUH�
WDNHQ��)RU�H[DPSOH��D�VLQJOH�FDVH�RI�JDVWURHQWHULWLV�LV�XQOLNHO\�WR�
SURPSW�D�ILHOG�LQYHVWLJDWLRQ��EXW�D�FOXVWHU�RI�FDVHV�PD\��2Q�WKH�
RWKHU�KDQG��HYHQ�D�VLQJOH�FDVH�RI�ERWXOLVP�LV�OLNHO\�WR�EH�
LQYHVWLJDWHG�LPPHGLDWHO\�WR�LGHQWLI\�DQG�HOLPLQDWH�WKH�VRXUFH��
EHFDXVH�LW�LV�ERWK�SRWHQWLDOO\�IDWDO�DQG�SUHYHQWDEOH��DQG�WKH�VRXUFH�
FDQ�XVXDOO\�EH�LGHQWLILHG��$W�WKH�VWDWH�RU�QDWLRQDO�OHYHO��WKH�XQXVXDO�
SUHVHQWDWLRQ�RI�GLVHDVH�PD\�VSXU�DQ�LQYHVWLJDWLRQ��2FFXUUHQFH�RI�D�
QHZ�RU�UDUH�GLVHDVH�RU�D�FKDQJH�LQ�WKH�SDWWHUQ�RI�GLVHDVH�LQ�DQ�DUHD�
LV�PRUH�OLNHO\�WR�SURPSW�DQ�LQYHVWLJDWLRQ�WKDQ�RFFXUUHQFH�RI�D�
FRPPRQ�GLVHDVH�ZLWK�ZHOO�HVWDEOLVKHG�WUDQVPLVVLRQ�SDWWHUQV�DQG�
FRQWURO�PHDVXUHV�

+RZHYHU��ILHOG�LQYHVWLJDWLRQV�SODFH�D�EXUGHQ�RQ�D�KHDOWK�
GHSDUWPHQW��VR�WKH�GHFLVLRQ�DOVR�KLQJHV�RQ�WKH�DYDLODELOLW\�RI�VWDII�



,QYHVWLJDWLQJ�DQ�2XWEUHDN�
�3DJH�����

DQG�UHVRXUFHV��DQG�FRPSHWLQJ�SULRULWLHV��,Q�DGGLWLRQ��VRPH�KHDOWK�
GHSDUWPHQWV�KDYH�D�SUDFWLFH�RI�DJJUHVVLYHO\�LQYHVWLJDWLQJ�
RXWEUHDNV�DQG�KHQFH�KDYH�H[SHULHQFH�LQ�GRLQJ�VR��ZKLOH�RWKHU�
KHDOWK�GHSDUWPHQWV�PD\�ODFN�VXFK�H[SHULHQFH��
�
5HJDUGOHVV��ILHOG�LQYHVWLJDWLRQV�DUH�XVXDOO\�MXVWLILHG�IRU�RQH�RU�
PRUH�RI�WKH�IROORZLQJ�UHDVRQV��

x &RQWURO�RU�SUHYHQWLRQ�RI�WKH�KHDOWK�SUREOHP�
x 2SSRUWXQLW\�WR�OHDUQ��UHVHDUFK�RSSRUWXQLW\��
x 3XEOLF��SROLWLFDO��RU�OHJDO�FRQFHUQV�
x 3XEOLF�KHDOWK�SURJUDP�FRQVLGHUDWLRQV�
x 7UDLQLQJ�

(DFK�RI�WKHVH�UHDVRQV�LV�GLVFXVVHG�LQ�PRUH�GHWDLO�EHORZ��

Control and prevention 
7KH�PRVW�LPSRUWDQW�SXEOLF�KHDOWK�UHDVRQV�IRU�LQYHVWLJDWLQJ�DQ�
RXWEUHDN�DUH�WR�KHOS�JXLGH�GLVHDVH�SUHYHQWLRQ�DQG�FRQWURO�
VWUDWHJLHV��7KHVH�GLVHDVH�FRQWURO�HIIRUWV�GHSHQG�RQ�VHYHUDO�IDFWRUV��
LQFOXGLQJ�NQRZOHGJH�RI�WKH�DJHQW��WKH�QDWXUDO�FRXUVH�RI�WKH�
RXWEUHDN��WKH�XVXDO�WUDQVPLVVLRQ�PHFKDQLVP�RI�WKH�GLVHDVH��DQG�
DYDLODEOH�FRQWURO�PHDVXUHV��)RU�H[DPSOH��LI�D�KHDOWK�GHSDUWPHQW�
OHDUQV�RI�DQ�RXWEUHDN�RI�KHSDWLWLV�$��NQRZQ�DJHQW��LQ�ZKLFK�RQH�RI�
WKH�YLFWLPV�LV�D�UHVWDXUDQW�FRRN��WKH�GHSDUWPHQW�FDQ�RIIHU�LPPXQH�
JOREXOLQ�WR�WKH�UHVWDXUDQW�SDWURQV�WR�SUHYHQW�D�VHFRQG�ZDYH�RI�
FDVHV��FRQWURO�PHDVXUH���EXW�RQO\�LI�WKH\�DUH�ZLWKLQ����GD\V�RI�
H[SRVXUH��WLPLQJ���2Q�WKH�RWKHU�KDQG��LI�DQ�RXWEUHDN�DSSHDUV�WR�EH�
DOPRVW�RYHU��WKH�KHDOWK�DJHQF\�PD\�QRW�QHHG�WR�LPSOHPHQW�FRQWURO�
PHDVXUHV��EXW�PD\�EH�LQWHUHVWHG�LQ�LGHQWLI\LQJ�IDFWRUV�WKDW�
FRQWULEXWHG�WR�WKH�RXWEUHDN�LQ�RUGHU�WR�GHYHORS�VWUDWHJLHV�WR�SUHYHQW�
VLPLODU�RXWEUHDNV�LQ�WKH�IXWXUH��)RU�WKDW�RXWEUHDN�RI�KHSDWLWLV�$��
LQYHVWLJDWRUV�PD\�ILQG�WKDW�WKH�SRRU�SHUVRQDO�K\JLHQH�WKDW�OHG�WR�
WKH�RXWEUHDN�ZDV�WKH�UHVXOW�RI�ODFN�RI�VRDS�RU�ZDWHU�LQ�WKH�
ZRUNSODFH�ZDVKURRP��ZKLFK�FRXOG�EH�DGGUHVVHG�LQ�SXEOLF�KHDOWK�
PHVVDJHV�WR�RWKHU�ZRUNVLWHV��
�
7KH�EDODQFH�EHWZHHQ�FRQWURO�PHDVXUHV�DQG�IXUWKHU�LQYHVWLJDWLRQ�
GHSHQGV�RQ�KRZ�PXFK�LV�NQRZQ�DERXW�WKH�FDXVH��WKH�VRXUFH��DQG�
WKH�PRGH�RI�WUDQVPLVVLRQ�RI�WKH�DJHQW����7DEOH�����LOOXVWUDWHV�KRZ�
SXEOLF�KHDOWK�HPSKDVLV�RQ�LQYHVWLJDWLRQ�YHUVXV�FRQWURO�LV�
LQIOXHQFHG�E\�WKHVH�IDFWRUV��,Q�SDUWLFXODU��LI�WKH�VRXUFH�DQG�RU�PRGH�
RI�WUDQVPLVVLRQ�DUH�NQRZQ��WKHQ�FRQWURO�PHDVXUHV�WKDW�WDUJHW�WKH�
VRXUFH�RU�LQWHUUXSW�WUDQVPLVVLRQ�FDQ�EH�LPSOHPHQWHG��,I�WKH�VRXUFH�
DQG�RU�PRGH�RI�WUDQVPLVVLRQ�DUH�QRW�NQRZQ��WKHQ�\RX�FDQ¶W�NQRZ�
ZKDW�FRQWURO�PHDVXUHV�WR�LPSOHPHQW��VR�LQYHVWLJDWLRQ�WDNHV�
SULRULW\��
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7DEOH�����5HODWLYH�3ULRULW\�RI�,QYHVWLJDWLYH�DQG�&RQWURO�(IIRUWV�'XULQJ�DQ�2XWEUHDN��%DVHG�RQ�
.QRZOHGJH�RI�WKH�6RXUFH��0RGH�RI�7UDQVPLVVLRQ��DQG�&DXVDWLYH�$JHQW�

� � 6RXUFH�0RGH�RI�7UDQVPLVVLRQ�
�+RZ�SHRSOH�DUH�JHWWLQJ�H[SRVHG�WR�WKH�DJHQW��

� � .QRZQ� 8QNQRZQ�

&DXVDWLYH�$JHQW�
.QRZQ� ,QYHVWLJDWLRQ���

&RQWURO�����
,QYHVWLJDWLRQ�����

&RQWURO���

8QNQRZQ� ,QYHVWLJDWLRQ�����
&RQWURO�����

,QYHVWLJDWLRQ�����
&RQWURO���

���� �KLJKHVW�SULRULW\�
�� �ORZHVW�SULRULW\�

6RXUFH��*RRGPDQ�5$��%XHKOHU�-:��.RSODQ�-3��7KH�HSLGHPLRORJLF�ILHOG�LQYHVWLJDWLRQ��VFLHQFH�DQG�MXGJPHQW�LQ�SXEOLF�KHDOWK�SUDFWLFH��
$P�-�(SLGHPLRO�����������±����
�

Opportunity to learn (research opportunity) 
$QRWKHU�LPSRUWDQW�REMHFWLYH�RI�PDQ\�RXWEUHDN�LQYHVWLJDWLRQV�LV�WR�
DGYDQFH�UHVHDUFK��)RU�PRVW�SXEOLF�KHDOWK�SUREOHPV��KHDOWK�RIILFLDOV�
FDQQRW�FRQGXFW�UDQGRPL]HG�WULDOV��:H�FDQQRW�UDQGRPL]H�ZKR�HDWV�
WKH�XQGHUFRRNHG�KDPEXUJHU�RU�VLWV�QHDU�WKH�LFH�UHVXUIDFLQJ�
PDFKLQH�WKDW�HPLWV�FDUERQ�PRQR[LGH��QRU�VKRXOG�ZH�UDQGRPL]H�
ZKR�UHFHLYHV�SUHYHQWLYH�KHDOWK�EHQHILWV��H�J���PDPPRJUDP�
VFUHHQLQJ���+RZHYHU��ZH�FDQ�WDNH�DGYDQWDJH�RI�ZKDW�KDV�DOUHDG\�
KDSSHQHG�DQG�OHDUQ�IURP�LW��6RPH�YLHZ�DQ�RXWEUHDN�DV�DQ�
H[SHULPHQW�RI�QDWXUH�ZDLWLQJ�WR�EH�DQDO\]HG�DQG�H[SORLWHG��)RU�D�
QHZO\�UHFRJQL]HG�GLVHDVH��ILHOG�LQYHVWLJDWLRQ�SURYLGHV�DQ�
RSSRUWXQLW\�WR�FKDUDFWHUL]H�WKH�QDWXUDO�KLVWRU\�²�LQFOXGLQJ�DJHQW��
PRGH�RI�WUDQVPLVVLRQ��DQG�LQFXEDWLRQ�SHULRG�²�DQG�WKH�FOLQLFDO�
VSHFWUXP�RI�GLVHDVH��,QYHVWLJDWRUV�DOVR�DWWHPSW�WR�FKDUDFWHUL]H�WKH�
SRSXODWLRQV�DW�JUHDWHVW�ULVN�DQG�WR�LGHQWLI\�VSHFLILF�ULVN�IDFWRUV��
$FTXLULQJ�VXFK�LQIRUPDWLRQ�ZDV�DQ�LPSRUWDQW�PRWLYDWLRQ�IRU�
LQYHVWLJDWRUV�VWXG\LQJ�VXFK�QHZO\�UHFRJQL]HG�GLVHDVHV�DV�
/HJLRQQDLUHV¶�GLVHDVH�LQ�3KLODGHOSKLD�LQ�������$,'6�LQ�WKH�HDUO\�
����V��KDQWDYLUXV�LQ�������VHYHUH�DFXWH�UHVSLUDWRU\�V\QGURPH�
�6$56��LQ�������DQG�DYLDQ�IOX�LQ�������
�
(YHQ�IRU�GLVHDVHV�WKDW�DUH�ZHOO�FKDUDFWHUL]HG��DQ�RXWEUHDN�PD\�
SURYLGH�RSSRUWXQLWLHV�WR�JDLQ�DGGLWLRQDO�NQRZOHGJH�E\�DVVHVVLQJ�
WKH�LPSDFW�RI�FRQWURO�PHDVXUHV�DQG�WKH�XVHIXOQHVV�RI�QHZ�
HSLGHPLRORJ\�DQG�ODERUDWRU\�WHFKQLTXHV��)RU�H[DPSOH��RXWEUHDNV�
RI�YDULFHOOD��FKLFNHQSR[��LQ�KLJKO\�LPPXQL]HG�FRPPXQLWLHV�
DOORZHG�LQYHVWLJDWRUV�WR�GHWHUPLQH�HIIHFWLYHQHVV�RI�WKH�QHZ�
YDFFLQH�DQG�LPPXQL]DWLRQ�UHFRPPHQGDWLRQV�������$Q�RXWEUHDN�RI�
JLDUGLDVLV�SURYLGHG�WKH�RSSRUWXQLW\�WR�VWXG\�WKH�DSSURSULDWHQHVV�RI�
D�FOLQLFDO�FDVH�GHILQLWLRQ����ZKLOH�DQ�RXWEUHDN�RI�URWDYLUXV�ZDV�XVHG�
WR�VWXG\�WKH�SHUIRUPDQFH�RI�D�QRYHO�GLDJQRVWLF�PHWKRG����:LWK�
LQFUHDVHG�DFFHVV�WR�WKH�,QWHUQHW�DQG�H�PDLO�LQ�WKH�����V��RXWEUHDN�



,QYHVWLJDWLQJ�DQ�2XWEUHDN�
�3DJH�����

LQYHVWLJDWLRQV�ZHUH�XVHG�WR�HYDOXDWH�ZKHWKHU�SRWHQWLDO�FRQWUROV�
ZRXOG�UHVSRQG�WR�H�PDLO�VROLFLWDWLRQV�WR�SDUWLFLSDWH������

Public, political, or legal concerns 
3XEOLF��SROLWLFDO��RU�OHJDO�FRQFHUQV�FDQ�EH�WKH�GULYLQJ�IRUFH�EHKLQG�
WKH�GHFLVLRQ�WR�FRQGXFW�DQ�LQYHVWLJDWLRQ��$�FOXVWHU�RI�FDQFHU�FDVHV�
LQ�D�QHLJKERUKRRG�PD\�SURPSW�FRQFHUQHG�UHVLGHQWV�WR�DGYRFDWH�IRU�
DQ�LQYHVWLJDWLRQ��6RPHWLPHV�WKH�SXEOLF�LV�FRQFHUQHG�WKDW�WKH�
GLVHDVH�FOXVWHU�LV�WKH�UHVXOW�RI�DQ�HQYLURQPHQWDO�H[SRVXUH�VXFK�DV�
WR[LF�ZDVWH��,QYHVWLJDWLRQV�RI�VXFK�FOXVWHUV�DOPRVW�QHYHU�LGHQWLI\�D�
FDXVDO�OLQN�EHWZHHQ�H[SRVXUH�DQG�GLVHDVH�������1HYHUWKHOHVV��PDQ\�
KHDOWK�GHSDUWPHQWV�KDYH�OHDUQHG�WKDW�WKH\�PXVW�EH�³UHVSRQVLEO\�
UHVSRQVLYH´�WR�SXEOLF�FRQFHUQV��HYHQ�LI�WKH\�WKLQN�WKDW�DQ�
HSLGHPLRORJLF�OLQN�LV�XQOLNHO\��������6LPLODUO\��WKH�SXEOLF�PD\�IHDU�
WKDW�DQ�RXWEUHDN�LV�WKH�UHVXOW�RI�DQ�LQWHQWLRQDO�FULPLQDO�RU�
ELRWHUURULVW�DFW��7KH�KHDOWK�GHSDUWPHQW�PD\�EH�DEOH�WR�DOOD\�WKRVH�
IHDUV�E\�GRFXPHQWLQJ�WKDW�WKH�RXWEUHDN�ZDV�WKH�UHVXOW�RI�DQ�
LQDGYHUWHQW�RU�QDWXUDOO\�RFFXUULQJ�H[SRVXUH��
�
6RPH�LQYHVWLJDWLRQV�DUH�FRQGXFWHG�EHFDXVH�WKH\�DUH�UHTXLUHG�E\�
ODZ��)RU�H[DPSOH��&'&¶V�1DWLRQDO�,QVWLWXWH�IRU�2FFXSDWLRQDO�
6DIHW\�DQG�+HDOWK��1,26+��LV�UHTXLUHG�WR�HYDOXDWH�WKH�ULVNV�WR�
KHDOWK�DQG�VDIHW\�LQ�D�ZRUNSODFH�LI�UHTXHVWHG�WR�GR�VR�E\�D�XQLRQ��
WKUHH�RU�PRUH�ZRUNHUV��RU�DQ�HPSOR\HU����

Program considerations 
0DQ\�KHDOWK�GHSDUWPHQWV�UXQ�SURJUDPV�WR�FRQWURO�DQG�SUHYHQW�
FRPPXQLFDEOH�GLVHDVHV�VXFK�DV�LQIOXHQ]D��WXEHUFXORVLV��YDFFLQH�
SUHYHQWDEOH�GLVHDVHV��DQG�VH[XDOO\�WUDQVPLWWHG�GLVHDVHV��$Q�
RXWEUHDN�RI�D�GLVHDVH�WDUJHWHG�E\�D�SXEOLF�KHDOWK�SURJUDP�PD\�
UHYHDO�D�ZHDNQHVV�LQ�WKDW�SURJUDP�DQG�DQ�RSSRUWXQLW\�WR�FKDQJH�RU�
VWUHQJWKHQ�SURJUDP�HIIRUWV��,QYHVWLJDWLQJ�WKH�RXWEUHDN¶V�FDXVHV�
PD\�LGHQWLI\�SRSXODWLRQV�WKDW�KDYH�EHHQ�RYHUORRNHG��IDLOXUHV�LQ�
LQWHUYHQWLRQ�VWUDWHJLHV��RU�FKDQJHV�LQ�WKH�DJHQW��8VLQJ�WKH�RXWEUHDN�
WR�HYDOXDWH�SURJUDP�HIIHFWLYHQHVV�FDQ�KHOS�SURJUDP�GLUHFWRUV�
LPSURYH�IXWXUH�GLUHFWLRQV�DQG�VWUDWHJLHV��

Training 
,QYHVWLJDWLQJ�DQ�RXWEUHDN�UHTXLUHV�D�FRPELQDWLRQ�RI�GLSORPDF\��
ORJLFDO�WKLQNLQJ��SUREOHP�VROYLQJ�DELOLW\��TXDQWLWDWLYH�VNLOOV��
HSLGHPLRORJLF�NQRZ�KRZ��DQG�MXGJPHQW��7KHVH�VNLOOV�LPSURYH�
ZLWK�SUDFWLFH�DQG�H[SHULHQFH��7KXV��PDQ\�LQYHVWLJDWLYH�WHDPV�SDLU�
D�VHDVRQHG�HSLGHPLRORJLVW�ZLWK�DQ�HSLGHPLRORJLVW�LQ�WUDLQLQJ��7KH�
ODWWHU�JDLQV�YDOXDEOH�RQ�WKH�MRE�WUDLQLQJ�DQG�H[SHULHQFH�ZKLOH�
SURYLGLQJ�DVVLVWDQFH�LQ�WKH�LQYHVWLJDWLRQ�DQG�FRQWURO�RI�WKH�
RXWEUHDN��
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([HUFLVH�����
'XULQJ�WKH�SUHYLRXV�\HDU��QLQH�UHVLGHQWV�RI�D�FRPPXQLW\�GLHG�IURP�FHUYLFDO�
FDQFHU��/LVW�DW�OHDVW���UHDVRQV�WKDW�PLJKW�MXVWLI\�DQ�LQYHVWLJDWLRQ��
�
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6WHSV�RI�DQ�2XWEUHDN�,QYHVWLJDWLRQ�
2QFH�WKH�GHFLVLRQ�WR�FRQGXFW�D�ILHOG�LQYHVWLJDWLRQ�RI�DQ�DFXWH�
RXWEUHDN�KDV�EHHQ�PDGH��ZRUNLQJ�TXLFNO\�LV�HVVHQWLDO�²�DV�LV�
JHWWLQJ�WKH�ULJKW�DQVZHU��,Q�RWKHU�ZRUGV��HSLGHPLRORJLVWV�FDQQRW�
DIIRUG�WR�FRQGXFW�DQ�LQYHVWLJDWLRQ�WKDW�LV�³TXLFN�DQG�GLUW\�´�7KH\�
PXVW�FRQGXFW�LQYHVWLJDWLRQV�WKDW�DUH�³TXLFN�DQG�FOHDQ�´���8QGHU�
VXFK�FLUFXPVWDQFHV��HSLGHPLRORJLVWV�ILQG�LW�XVHIXO�WR�KDYH�D�
V\VWHPDWLF�DSSURDFK�WR�IROORZ��VXFK�DV�WKH�VHTXHQFH�OLVWHG�LQ�7DEOH�
�����7KLV�DSSURDFK�HQVXUHV�WKDW�WKH�LQYHVWLJDWLRQ�SURFHHGV�ZLWKRXW�
PLVVLQJ�LPSRUWDQW�VWHSV�DORQJ�WKH�ZD\��
��
7DEOH�����(SLGHPLRORJLF�6WHSV�RI�DQ�2XWEUHDN�,QYHVWLJDWLRQ�

�� 3UHSDUH�IRU�ILHOG�ZRUN�
�� (VWDEOLVK�WKH�H[LVWHQFH�RI�DQ�RXWEUHDN�
�� 9HULI\�WKH�GLDJQRVLV�
�� &RQVWUXFW�D�ZRUNLQJ�FDVH�GHILQLWLRQ�
�� )LQG�FDVHV�V\VWHPDWLFDOO\�DQG�UHFRUG�LQIRUPDWLRQ��
�� 3HUIRUP�GHVFULSWLYH�HSLGHPLRORJ\�
�� 'HYHORS�K\SRWKHVHV�
�� (YDOXDWH�K\SRWKHVHV�HSLGHPLRORJLFDOO\�
�� $V�QHFHVVDU\��UHFRQVLGHU��UHILQH��DQG�UH�HYDOXDWH�K\SRWKHVHV�
��� &RPSDUH�DQG�UHFRQFLOH�ZLWK�ODERUDWRU\�DQG�RU�HQYLURQPHQWDO�VWXGLHV�
��� ,PSOHPHQW�FRQWURO�DQG�SUHYHQWLRQ�PHDVXUHV�
��� ,QLWLDWH�RU�PDLQWDLQ�VXUYHLOODQFH�
��� &RPPXQLFDWH�ILQGLQJV�

�
7KH�VWHSV�OLVWHG�LQ�7DEOH�����DUH�SUHVHQWHG�LQ�FRQFHSWXDO�RUGHU��LQ�
SUDFWLFH��KRZHYHU��VHYHUDO�VWHSV�PD\�EH�GRQH�DW�WKH�VDPH�WLPH��RU�
WKH�FLUFXPVWDQFHV�RI�WKH�RXWEUHDN�PD\�GLFWDWH�WKDW�D�GLIIHUHQW�RUGHU�
EH�IROORZHG��)RU�H[DPSOH��WKH�RUGHU�RI�WKH�ILUVW�WKUHH�OLVWHG�VWHSV�LV�
KLJKO\�YDULDEOH�²�D�KHDOWK�GHSDUWPHQW�RIWHQ�YHULILHV�WKH�GLDJQRVLV�
DQG�HVWDEOLVKHV�WKH�H[LVWHQFH�RI�DQ�RXWEUHDN�EHIRUH�GHFLGLQJ�WKDW�D�
ILHOG�LQYHVWLJDWLRQ�LV�ZDUUDQWHG��&RQFHSWXDOO\��FRQWURO�PHDVXUHV�
FRPH�DIWHU�K\SRWKHVHV�KDYH�EHHQ�FRQILUPHG��EXW�LQ�SUDFWLFH�FRQWURO�
PHDVXUHV�DUH�XVXDOO\�LPSOHPHQWHG�DV�VRRQ�DV�WKH�VRXUFH�DQG�PRGH�
RI�WUDQVPLVVLRQ�DUH�NQRZQ��ZKLFK�PD\�EH�HDUO\�RU�ODWH�LQ�DQ\�
SDUWLFXODU�RXWEUHDN�LQYHVWLJDWLRQ��
�
(DFK�RI�WKH�VWHSV�LV�GHVFULEHG�EHORZ�LQ�PRUH�GHWDLO��EDVHG�RQ�WKH�
DVVXPSWLRQ�WKDW�\RX�DUH�WKH�KHDOWK�GHSDUWPHQW�VWDII�PHPEHU�
VFKHGXOHG�WR�FRQGXFW�WKH�QH[W�ILHOG�LQYHVWLJDWLRQ��

6WHS����3UHSDUH�IRU�ILHOG�ZRUN�
7KH�QXPEHULQJ�VFKHPH�IRU�WKLV�VWHS�LV�SUREOHPDWLF��EHFDXVH�
SUHSDULQJ�IRU�ILHOG�ZRUN�RIWHQ�LV�QRW�WKH�ILUVW�VWHS��2QO\�
RFFDVLRQDOO\�GR�SXEOLF�KHDOWK�RIILFLDOV�GHFLGH�WR�FRQGXFW�D�ILHOG�
LQYHVWLJDWLRQ�EHIRUH�FRQILUPLQJ�DQ�LQFUHDVH�LQ�FDVHV�DQG�YHULI\LQJ�
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WKH�GLDJQRVLV��0RUH�FRPPRQO\��RIILFLDOV�GLVFRYHU�DQ�LQFUHDVH�LQ�
WKH�QXPEHU�RI�FDVHV�RI�D�SDUWLFXODU�GLVHDVH�DQG�WKHQ�GHFLGH�WKDW�D�
ILHOG�LQYHVWLJDWLRQ�LV�ZDUUDQWHG��6RPHWLPHV�LQYHVWLJDWRUV�FROOHFW�
HQRXJK�LQIRUPDWLRQ�WR�SHUIRUP�GHVFULSWLYH�HSLGHPLRORJ\�ZLWKRXW�
OHDYLQJ�WKHLU�GHVNV��DQG�GHFLGH�WKDW�D�ILHOG�LQYHVWLJDWLRQ�LV�
QHFHVVDU\�RQO\�LI�WKH\�FDQQRW�UHDFK�D�FRQYLQFLQJ�FRQFOXVLRQ�
ZLWKRXW�RQH���
�
5HJDUGOHVV�RI�ZKHQ�WKH�GHFLVLRQ�WR�FRQGXFW�D�ILHOG�LQYHVWLJDWLRQ�LV�
PDGH��\RX�VKRXOG�EH�ZHOO�SUHSDUHG�EHIRUH�OHDYLQJ�IRU�WKH�ILHOG��
7KH�SUHSDUDWLRQV�FDQ�EH�JURXSHG�LQWR�WZR�EURDG�FDWHJRULHV���D��
VFLHQWLILF�DQG�LQYHVWLJDWLYH�LVVXHV��DQG��E��PDQDJHPHQW�DQG�
RSHUDWLRQDO�LVVXHV��*RRG�SUHSDUDWLRQ�LQ�ERWK�FDWHJRULHV�LV�QHHGHG�
WR�IDFLOLWDWH�D�VPRRWK�ILHOG�H[SHULHQFH��

Scientific and investigative issues 
$V�D�ILHOG�LQYHVWLJDWRU��\RX�PXVW�KDYH�WKH�DSSURSULDWH�VFLHQWLILF�
NQRZOHGJH��VXSSOLHV��DQG�HTXLSPHQW�WR�FDUU\�RXW�WKH�LQYHVWLJDWLRQ�
EHIRUH�GHSDUWLQJ�IRU�WKH�ILHOG��'LVFXVV�WKH�VLWXDWLRQ�ZLWK�VRPHRQH�
NQRZOHGJHDEOH�DERXW�WKH�GLVHDVH�DQG�DERXW�ILHOG�LQYHVWLJDWLRQV��
DQG�UHYLHZ�WKH�DSSOLFDEOH�OLWHUDWXUH��,Q�SUHYLRXV�VLPLODU�RXWEUHDNV��
ZKDW�KDYH�EHHQ�WKH�VRXUFHV��PRGHV�RI�WUDQVPLVVLRQ��DQG�ULVN�
IDFWRUV�IRU�WKH�GLVHDVH"�$VVHPEOH�XVHIXO�UHIHUHQFHV�VXFK�DV�MRXUQDO�
DUWLFOHV�DQG�VDPSOH�TXHVWLRQQDLUHV��
�
%HIRUH�OHDYLQJ�IRU�D�ILHOG�LQYHVWLJDWLRQ��FRQVXOW�ODERUDWRU\�VWDII�WR�
HQVXUH�WKDW�\RX�WDNH�WKH�SURSHU�ODERUDWRU\�PDWHULDO�DQG�NQRZ�WKH�
SURSHU�FROOHFWLRQ��VWRUDJH��DQG�WUDQVSRUWDWLRQ�WHFKQLTXHV��%\�
WDONLQJ�ZLWK�WKH�ODERUDWRU\�VWDII�\RX�DUH�DOVR�LQIRUPLQJ�WKHP�DERXW�
WKH�RXWEUHDN��DQG�WKH\�FDQ�DQWLFLSDWH�ZKDW�W\SH�RI�ODERUDWRU\�
UHVRXUFHV�ZLOO�EH�QHHGHG��
�
<RX�DOVR�QHHG�WR�NQRZ�ZKDW�VXSSOLHV�RU�HTXLSPHQW�WR�EULQJ�WR�
SURWHFW�\RXUVHOI��6RPH�RXWEUHDN�LQYHVWLJDWLRQV�UHTXLUH�QR�VSHFLDO�
HTXLSPHQW�ZKLOH�DQ�LQYHVWLJDWLRQ�RI�6$56�RU�(EROD�KHPRUUKDJLF�
IHYHU�PD\�UHTXLUH�SHUVRQDO�SURWHFWLYH�HTXLSPHQW�VXFK�DV�PDVNV��
JRZQV��DQG�JORYHV��
�
)LQDOO\��EHIRUH�GHSDUWLQJ��\RX�VKRXOG�KDYH�D�SODQ�RI�DFWLRQ��:KDW�
DUH�WKH�REMHFWLYHV�RI�WKLV�LQYHVWLJDWLRQ��L�H���ZKDW�DUH�\RX�WU\LQJ�WR�
DFFRPSOLVK"�:KDW�ZLOO�\RX�GR�ILUVW��VHFRQG��DQG�WKLUG"�+DYLQJ�D�
SODQ�RI�DFWLRQ�XSRQ�ZKLFK�HYHU\RQH�DJUHHV�ZLOO�DOORZ�\RX�WR�³KLW�
WKH�JURXQG�UXQQLQJ´�DQG�DYRLG�GHOD\V�UHVXOWLQJ�IURP�
PLVXQGHUVWDQGLQJV���
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Management and operational issues 
$�JRRG�ILHOG�LQYHVWLJDWRU�PXVW�EH�D�JRRG�PDQDJHU�DQG�FROODERUDWRU�
DV�ZHOO�DV�D�JRRG�HSLGHPLRORJLVW��EHFDXVH�PRVW�LQYHVWLJDWLRQV�DUH�
FRQGXFWHG�E\�D�WHDP�UDWKHU�WKDQ�MXVW�RQH�LQGLYLGXDO��7KH�WHDP�
PHPEHUV�PXVW�EH�VHOHFWHG�EHIRUH�GHSDUWXUH�DQG�NQRZ�WKHLU�
H[SHFWHG�UROHV�DQG�UHVSRQVLELOLWLHV�LQ�WKH�ILHOG��'RHV�WKH�WHDP�QHHG�
D�ODERUDWRULDQ��YHWHULQDULDQ��WUDQVODWRU�LQWHUSUHWHU��FRPSXWHU�
VSHFLDOLVW��HQWRPRORJLVW��RU�RWKHU�VSHFLDOLVW"�:KDW�LV�WKH�UROH�RI�
HDFK"�:KR�LV�LQ�FKDUJH"�,I�\RX�KDYH�EHHQ�LQYLWHG�WR�SDUWLFLSDWH�EXW�
GR�QRW�ZRUN�IRU�WKH�ORFDO�KHDOWK�DJHQF\��DUH�\RX�H[SHFWHG�WR�OHDG�
WKH�LQYHVWLJDWLRQ��SURYLGH�FRQVXOWDWLRQ�WR�WKH�ORFDO�VWDII�ZKR�ZLOO�
FRQGXFW�WKH�LQYHVWLJDWLRQ��RU�VLPSO\�OHQG�D�KDQG�WR�WKH�ORFDO�VWDII"�
$QG�ZKR�DUH�\RXU�ORFDO�FRQWDFWV"��
�
'HSHQGLQJ�RQ�WKH�W\SH�RI�RXWEUHDN��WKH�QXPEHU�RI�LQYROYHG�
DJHQFLHV�PD\�EH�TXLWH�ODUJH��7KH�LQYHVWLJDWLRQ�RI�DQ�RXWEUHDN�IURP�
DQ�DQLPDO�VRXUFH�PD\�LQFOXGH�VWDWH�DQG�IHGHUDO�GHSDUWPHQWV�RI�
DJULFXOWXUH�DQG�RU�WKH�)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ��)'$���,I�
FULPLQDO�RU�ELRWHUURULVW�LQWHQW�LV�VXVSHFWHG��ODZ�HQIRUFHPHQW�
DJHQFLHV�DQG�WKH�)HGHUDO�%XUHDX�RI�,QYHVWLJDWLRQ��)%,��PD\�EH�LQ�
FKDUJH��RU�DW�OHDVW�LQYROYHG��,Q�D�QDWXUDO�GLVDVWHU��KXUULFDQH�RU�
IORRG���WKH�)HGHUDO�(PHUJHQF\�0DQDJHPHQW�$JHQF\��)(0$��PD\�
EH�WKH�OHDG��6WDII�IURP�GLIIHUHQW�DJHQFLHV�KDYH�GLIIHUHQW�
SHUVSHFWLYHV��DSSURDFKHV��DQG�SULRULWLHV�WKDW�PXVW�EH�UHFRQFLOHG��
)RU�H[DPSOH��ZKHUHDV�WKH�SXEOLF�KHDOWK�LQYHVWLJDWLRQ�PD\�IRFXV�RQ�
LGHQWLI\LQJ�D�SDWKRJHQ��VRXUFH��DQG�PRGH�RI�WUDQVPLVVLRQ��D�
FULPLQDO�LQYHVWLJDWLRQ�LV�OLNHO\�WR�IRFXV�RQ�ILQGLQJ�WKH�SHUSHWUDWRU��
6RUWLQJ�RXW�UROHV�DQG�UHVSRQVLELOLWLHV�LQ�VXFK�PXOWL�DJHQF\�
LQYHVWLJDWLRQV�LV�FULWLFDO�WR�DFFRPSOLVKLQJ�WKH�GLVSDUDWH�REMHFWLYHV�
RI�WKH�GLIIHUHQW�DJHQFLHV��
�
$�FRPPXQLFDWLRQV�SODQ�PXVW�EH�HVWDEOLVKHG��7KH�QHHG�IRU�
FRPPXQLFDWLQJ�ZLWK�WKH�SXEOLF�KHDOWK�DQG�FOLQLFDO�FRPPXQLW\�KDV�
ORQJ�EHHQ�DFNQRZOHGJHG��EXW�WKH�QHHG�IRU�FRPPXQLFDWLQJ�TXLFNO\�
DQG�HIIHFWLYHO\�ZLWK�HOHFWHG�RIILFLDOV�DQG�WKH�SXEOLF�EHFDPH�
REYLRXV�GXULQJ�WKH�HSLGHPLFV�RI�:HVW�1LOH�9LUXV�HQFHSKDOLWLV��
6$56��DQG�DQWKUD[��7KH�SODQ�VKRXOG�LQFOXGH�KRZ�RIWHQ�DQG�ZKHQ�
WR�KDYH�FRQIHUHQFH�FDOOV�ZLWK�LQYROYHG�DJHQFLHV��ZKR�ZLOO�EH�WKH�
GHVLJQDWHG�VSRNHVSHUVRQ��ZKR�ZLOO�SUHSDUH�KHDOWK�DOHUWV�DQG�SUHVV�
UHOHDVHV��DQG�WKH�OLNH��:KHQ�D�IHGHUDO�DJHQF\�LV�LQYROYHG�LQ�WKH�
VXUYH\�RI����RU�PRUH�LQGLYLGXDOV��WKH�GDWD�FROOHFWLRQ�LQVWUXPHQW�
PXVW�ILUVW�EH�FOHDUHG�E\�WKH�:KLWH�+RXVH�2IILFH�RI�0DQDJHPHQW�
DQG�%XGJHW��20%���
�
,Q�DGGLWLRQ��RSHUDWLRQDO�DQG�ORJLVWLFDO�GHWDLOV�DUH�LPSRUWDQW���
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$UUDQJH�WR�EULQJ�D�ODSWRS�FRPSXWHU��FHOO�SKRQH�RU�SKRQH�FDUG��
FDPHUD��DQG�RWKHU�VXSSOLHV��,I�\RX�DUH�DUULYLQJ�IURP�RXWVLGH�WKH�
DUHD��\RX�VKRXOG�DUUDQJH�LQ�DGYDQFH�ZKHQ�DQG�ZKHUH�\RX�DUH�WR�
PHHW�ZLWK�ORFDO�RIILFLDOV�DQG�FRQWDFWV�ZKHQ�\RX�DUULYH�LQ�WKH�ILHOG��
<RX�PXVW�DUUDQJH�WUDYHO��ORGJLQJ��DQG�ORFDO�WUDQVSRUWDWLRQ��0DQ\�
DJHQFLHV�DQG�RUJDQL]DWLRQV�KDYH�VWULFW�DSSURYDO�SURFHVVHV�DQG�
EXGJHWDU\�OLPLWV�WKDW�\RX�PXVW�IROORZ��,I�\RX�DUH�WUDYHOLQJ�WR�
DQRWKHU�FRXQWU\��\RX�ZLOO�QHHG�D�SDVVSRUW�DQG�RIWHQ�D�YLVD��<RX�
VKRXOG�DOVR�WDNH�FDUH�RI�SHUVRQDO�PDWWHUV�EHIRUH�\RX�OHDYH��
HVSHFLDOO\�LI�WKH�LQYHVWLJDWLRQ�LV�OLNHO\�WR�EH�OHQJWK\��

6WHS����(VWDEOLVK�WKH�H[LVWHQFH�RI�DQ�RXWEUHDN�
$Q�outbreak RU�DQ�epidemic�LV�WKH�RFFXUUHQFH�RI�PRUH�FDVHV�RI�
GLVHDVH�WKDQ�H[SHFWHG�LQ�D�JLYHQ�DUHD�RU�DPRQJ�D�VSHFLILF�JURXS�RI�
SHRSOH�RYHU�D�SDUWLFXODU�SHULRG�RI�WLPH��8VXDOO\��WKH�FDVHV�DUH�
SUHVXPHG�WR�KDYH�D�FRPPRQ�FDXVH�RU�WR�EH�UHODWHG�WR�RQH�DQRWKHU�
LQ�VRPH�ZD\��0DQ\�HSLGHPLRORJLVWV�XVH�WKH�WHUPV�RXWEUHDN�DQG�
HSLGHPLF LQWHUFKDQJHDEO\��EXW�WKH�SXEOLF�LV�PRUH�OLNHO\�WR�WKLQN�
WKDW�HSLGHPLF�LPSOLHV�D�FULVLV�VLWXDWLRQ��6RPH�HSLGHPLRORJLVWV�
DSSO\�WKH�WHUP�HSLGHPLF�WR�VLWXDWLRQV�LQYROYLQJ�ODUJHU�QXPEHUV�RI�
SHRSOH�RYHU�D�ZLGH�JHRJUDSKLF�DUHD��,QGHHG��WKH�'LFWLRQDU\�RI�
(SLGHPLRORJ\�GHILQHV�RXWEUHDN�DV�DQ�HSLGHPLF�OLPLWHG�WR�ORFDOL]HG�
LQFUHDVH�LQ�WKH�LQFLGHQFH�RI�GLVHDVH��H�J���YLOODJH��WRZQ��RU�FORVHG�
LQVWLWXWLRQ����
�
,Q�FRQWUDVW�WR�RXWEUHDN�DQG�HSLGHPLF��D cluster�LV�DQ�DJJUHJDWLRQ�RI�
FDVHV�LQ�D�JLYHQ�DUHD�RYHU�D�SDUWLFXODU�SHULRG�ZLWKRXW�UHJDUG�WR�
ZKHWKHU�WKH�QXPEHU�RI�FDVHV�LV�PRUH�WKDQ�H[SHFWHG��7KLV�
DJJUHJDWLRQ�RI�FDVHV�VHHPV�WR�EH�XQXVXDO��EXW�IUHTXHQWO\�WKH�SXEOLF�
�DQG�VRPHWLPHV�WKH�KHDOWK�DJHQF\��GRHV�QRW�NQRZ�WKH�GHQRPLQDWRU��
)RU�H[DPSOH��WKH�GLDJQRVLV�LQ�RQH�QHLJKERUKRRG�RI�IRXU�DGXOWV�ZLWK�
FDQFHU�PD\�EH�GLVWXUELQJ�WR�UHVLGHQWV�EXW�PD\�ZHOO�EH�ZLWKLQ�WKH�
H[SHFWHG�OHYHO�RI�FDQFHU�RFFXUUHQFH��GHSHQGLQJ�RQ�WKH�VL]H�RI�WKH�
SRSXODWLRQ��WKH�W\SHV�RI�FDQFHU��DQG�WKH�SUHYDOHQFH�RI�ULVN�IDFWRUV�
DPRQJ�WKH�UHVLGHQWV��
�
2QH�RI�WKH�ILUVW�WDVNV�RI�WKH�ILHOG�LQYHVWLJDWRU�LV�WR�YHULI\�WKDW�D�
FOXVWHU�RI�FDVHV�LV�LQGHHG�DQ�RXWEUHDN��6RPH�FOXVWHUV�WXUQ�RXW�WR�EH�
WUXH�RXWEUHDNV�ZLWK�D�FRPPRQ�FDXVH��VRPH�DUH�VSRUDGLF�DQG�
XQUHODWHG�FDVHV�RI�WKH�VDPH�GLVHDVH��DQG�RWKHUV�DUH�XQUHODWHG�FDVHV�
RI�VLPLODU�EXW�XQUHODWHG�GLVHDVHV��
�
(YHQ�LI�WKH�FDVHV�WXUQ�RXW�WR�EH�WKH�VDPH�GLVHDVH��WKH�QXPEHU�RI�
FDVHV�PD\�QRW�H[FHHG�ZKDW�WKH�KHDOWK�GHSDUWPHQW�QRUPDOO\�VHHV�LQ�
D�FRPSDUDEOH�WLPH�SHULRG��+HUH��DV�LQ�RWKHU�DUHDV�RI�HSLGHPLRORJ\��
WKH�REVHUYHG�LV�FRPSDUHG�ZLWK�WKH�H[SHFWHG��7KH�H[SHFWHG�QXPEHU�
LV�XVXDOO\�WKH�QXPEHU�IURP�WKH�SUHYLRXV�IHZ�ZHHNV�RU�PRQWKV��RU�
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IURP�D�FRPSDUDEOH�SHULRG�GXULQJ�WKH�SUHYLRXV�IHZ�\HDUV��)RU�D�
QRWLILDEOH�GLVHDVH��WKH�H[SHFWHG�QXPEHU�LV�EDVHG�RQ�KHDOWK�
GHSDUWPHQW�VXUYHLOODQFH�UHFRUGV��)RU�RWKHU�GLVHDVHV�DQG�FRQGLWLRQV��
WKH�H[SHFWHG�QXPEHU�PD\�EH�EDVHG�RQ�ORFDOO\�DYDLODEOH�GDWD�VXFK�
DV�KRVSLWDO�GLVFKDUJH�UHFRUGV��PRUWDOLW\�VWDWLVWLFV��RU�FDQFHU�RU�ELUWK�
GHIHFW�UHJLVWULHV��:KHQ�ORFDO�GDWD�DUH�QRW�DYDLODEOH��D�KHDOWK�
GHSDUWPHQW�PD\�XVH�UDWHV�IURP�VWDWH�RU�QDWLRQDO�GDWD��RU��
DOWHUQDWLYHO\��FRQGXFW�D�WHOHSKRQH�VXUYH\�RI�SK\VLFLDQV�WR�
GHWHUPLQH�ZKHWKHU�WKH\�DUH�VHHLQJ�PRUH�FDVHV�RI�WKH�GLVHDVH�WKDQ�
XVXDO��)LQDOO\��D�VXUYH\�RI�WKH�FRPPXQLW\�PD\�EH�FRQGXFWHG�WR�
HVWDEOLVK�WKH�EDFNJURXQG�RU�KLVWRULFDO�OHYHO�RI�GLVHDVH��
�
(YHQ�LI�WKH�FXUUHQW�QXPEHU�RI�UHSRUWHG�FDVHV�H[FHHGV�WKH�H[SHFWHG�
QXPEHU��WKH�H[FHVV�PD\�QRW�QHFHVVDULO\�LQGLFDWH�DQ�RXWEUHDN��
5HSRUWLQJ�PD\�ULVH�EHFDXVH�RI�FKDQJHV�LQ�ORFDO�UHSRUWLQJ�
SURFHGXUHV��FKDQJHV�LQ�WKH�FDVH�GHILQLWLRQ��LQFUHDVHG�LQWHUHVW�
EHFDXVH�RI�ORFDO�RU�QDWLRQDO�DZDUHQHVV��RU�LPSURYHPHQWV�LQ�
GLDJQRVWLF�SURFHGXUHV��$�QHZ�SK\VLFLDQ��LQIHFWLRQ�FRQWURO�QXUVH��RU�
KHDOWKFDUH�IDFLOLW\�PD\�PRUH�FRQVLVWHQWO\�UHSRUW�FDVHV��ZKHQ�LQ�IDFW�
WKHUH�KDV�EHHQ�QR�FKDQJH�LQ�WKH�DFWXDO�RFFXUUHQFH�RI�WKH�GLVHDVH��
6RPH�DSSDUHQW�LQFUHDVHV�DUH�DFWXDOO\�WKH�UHVXOW�RI�PLVGLDJQRVLV�RU�
ODERUDWRU\�HUURU��)LQDOO\��SDUWLFXODUO\�LQ�DUHDV�ZLWK�VXGGHQ�FKDQJHV�
LQ�SRSXODWLRQ�VL]H�VXFK�DV�UHVRUW�DUHDV��FROOHJH�WRZQV��DQG�PLJUDQW�
IDUPLQJ�DUHDV��FKDQJHV�LQ�WKH�QXPHUDWRU��QXPEHU�RI�UHSRUWHG�
FDVHV��PD\�VLPSO\�UHIOHFW�FKDQJHV�LQ�WKH�GHQRPLQDWRU��VL]H�RI�WKH�
SRSXODWLRQ���
�
:KHWKHU�DQ�DSSDUHQW�SUREOHP�VKRXOG�EH�LQYHVWLJDWHG�IXUWKHU�LV�QRW�
VWULFWO\�WLHG�WR�YHULI\LQJ�WKH�H[LVWHQFH�RI�DQ�HSLGHPLF��PRUH�FDVHV�
WKDQ�H[SHFWHG���6RPHWLPHV��KHDOWK�DJHQFLHV�UHVSRQG�WR�VPDOO�
QXPEHUV�RI�FDVHV��RU�HYHQ�D�VLQJOH�FDVH�RI�GLVHDVH��WKDW�PD\�QRW�
H[FHHG�WKH�H[SHFWHG�RU�XVXDO�QXPEHU�RI�FDVHV��$V�QRWHG�HDUOLHU��WKH�
VHYHULW\�RI�WKH�LOOQHVV��WKH�SRWHQWLDO�IRU�VSUHDG��DYDLODELOLW\�RI�
FRQWURO�PHDVXUHV��SROLWLFDO�FRQVLGHUDWLRQV��SXEOLF�UHODWLRQV��
DYDLODEOH�UHVRXUFHV��DQG�RWKHU�IDFWRUV�DOO�LQIOXHQFH�WKH�GHFLVLRQ�WR�
ODXQFK�D�ILHOG�LQYHVWLJDWLRQ��
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([HUFLVH�����
)RU�WKH�PRQWK�RI�$XJXVW�����QHZ�FDVHV�RI�WXEHUFXORVLV�DQG����QHZ�FDVHV�RI�
:HVW�1LOH�YLUXV�LQIHFWLRQ�ZHUH�UHSRUWHG�WR�D�FRXQW\�KHDOWK�GHSDUWPHQW��<RX�
DUH�QRW�VXUH�LI�HLWKHU�JURXS�RI�FDVHV�LV�D�FOXVWHU�RU�DQ�RXWEUHDN��:KDW�
DGGLWLRQDO�LQIRUPDWLRQ�PLJKW�EH�KHOSIXO�LQ�PDNLQJ�WKLV�GHWHUPLQDWLRQ"��
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6WHS����9HULI\�WKH�GLDJQRVLV�
7KH�QH[W�VWHS��YHULI\LQJ�WKH�GLDJQRVLV��LV�FORVHO\�OLQNHG�WR�YHULI\LQJ�
WKH�H[LVWHQFH�RI�DQ�RXWEUHDN��,Q�IDFW��RIWHQ�WKHVH�WZR�VWHSV�DUH�
DGGUHVVHG�DW�WKH�VDPH�WLPH��9HULI\LQJ�WKH�GLDJQRVLV�LV�LPSRUWDQW��
�D��WR�HQVXUH�WKDW�WKH�GLVHDVH�KDV�EHHQ�SURSHUO\�LGHQWLILHG��VLQFH�
FRQWURO�PHDVXUHV�DUH�RIWHQ�GLVHDVH�VSHFLILF��DQG��E��WR�UXOH�RXW�
ODERUDWRU\�HUURU�DV�WKH�EDVLV�IRU�WKH�LQFUHDVH�LQ�UHSRUWHG�FDVHV��
�
)LUVW��UHYLHZ�WKH�FOLQLFDO�ILQGLQJV�DQG�ODERUDWRU\�UHVXOWV��,I�\RX�
KDYH�TXHVWLRQV�DERXW�WKH�ODERUDWRU\�ILQGLQJV��IRU�H[DPSOH��LI�WKH�
ODERUDWRU\�WHVWV�DUH�LQFRQVLVWHQW�ZLWK�WKH�FOLQLFDO�DQG�HSLGHPLRORJLF�
ILQGLQJV���DVN�D�TXDOLILHG�ODERUDWRULDQ�WR�UHYLHZ�WKH�ODERUDWRU\�
WHFKQLTXHV�EHLQJ�XVHG��,I�\RX�QHHG�VSHFLDOL]HG�ODERUDWRU\�ZRUN�
VXFK�DV�FRQILUPDWLRQ�LQ�D�UHIHUHQFH�ODERUDWRU\��'1$�RU�RWKHU�
FKHPLFDO�RU�ELRORJLFDO�ILQJHUSULQWLQJ��RU�SRO\PHUDVH�FKDLQ�
UHDFWLRQ��\RX�PXVW�VHFXUH�D�VXIILFLHQW�QXPEHU�RI�DSSURSULDWH�
VSHFLPHQV��LVRODWHV��DQG�RWKHU�ODERUDWRU\�PDWHULDO�DV�VRRQ�DV�
SRVVLEOH��
�
6HFRQG��PDQ\�LQYHVWLJDWRUV�²�FOLQLFLDQV�DQG�QRQ�FOLQLFLDQV�²�
ILQG�LW�XVHIXO�WR�YLVLW�RQH�RU�PRUH�SDWLHQWV�ZLWK�WKH�GLVHDVH��,I�\RX�
GR�QRW�KDYH�WKH�FOLQLFDO�EDFNJURXQG�WR�YHULI\�WKH�GLDJQRVLV��EULQJ�D�
TXDOLILHG�FOLQLFLDQ�ZLWK�\RX��7DONLQJ�GLUHFWO\�ZLWK�VRPH�SDWLHQWV�
JLYHV�\RX�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�FOLQLFDO�IHDWXUHV��DQG�KHOSV�
\RX�WR�GHYHORS�D�PHQWDO�LPDJH�RI�WKH�GLVHDVH�DQG�WKH�SDWLHQWV�
DIIHFWHG�E\�LW��,Q�DGGLWLRQ��FRQYHUVDWLRQV�ZLWK�SDWLHQWV�DUH�YHU\�
XVHIXO�LQ�JHQHUDWLQJ�K\SRWKHVHV�DERXW�GLVHDVH�HWLRORJ\�DQG�VSUHDG��
7KH\�PD\�EH�DEOH�WR�DQVZHU�VRPH�FULWLFDO�TXHVWLRQV��:KDW�ZHUH�
WKHLU�H[SRVXUHV�EHIRUH�EHFRPLQJ�LOO"�:KDW�GR�they�WKLQN�FDXVHG�
WKHLU�LOOQHVV"�'R�WKH\�NQRZ�DQ\RQH�HOVH�ZLWK�WKH�GLVHDVH"�'R�WKH\�
KDYH�DQ\WKLQJ�LQ�FRPPRQ�ZLWK�RWKHUV�ZKR�KDYH�WKH�GLVHDVH"�
�
7KLUG��VXPPDUL]H�WKH�FOLQLFDO�IHDWXUHV�XVLQJ�IUHTXHQF\�
GLVWULEXWLRQV��$UH�WKH�FOLQLFDO�IHDWXUHV�FRQVLVWHQW�ZLWK�WKH�
GLDJQRVLV"�)UHTXHQF\�GLVWULEXWLRQV�RI�WKH�FOLQLFDO�IHDWXUHV�DUH�
XVHIXO�LQ�FKDUDFWHUL]LQJ�WKH�VSHFWUXP�RI�LOOQHVV��YHULI\LQJ�WKH�
GLDJQRVLV��DQG�GHYHORSLQJ�FDVH�GHILQLWLRQV��7KHVH�FOLQLFDO�
IUHTXHQF\�GLVWULEXWLRQV�DUH�FRQVLGHUHG�VR�LPSRUWDQW�LQ�HVWDEOLVKLQJ�
WKH�FUHGLELOLW\�RI�WKH�GLDJQRVLV�WKDW�WKH\�DUH�IUHTXHQWO\�SUHVHQWHG�LQ�
WKH�ILUVW�WDEOH�RI�DQ�LQYHVWLJDWLRQ¶V�UHSRUW�RU�PDQXVFULSW��
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6WHS����&RQVWUXFW�D�ZRUNLQJ�FDVH�GHILQLW LRQ�
�
�
�
�
�
�
�
�

�

$�FDVH�GHILQLWLRQ�LV�D�
VWDQGDUG�VHW�RI�FULWHULD�IRU�
GHFLGLQJ�ZKHWKHU�DQ�
LQGLYLGXDO�VKRXOG�EH�
FODVVLILHG�DV�KDYLQJ�WKH�
KHDOWK�FRQGLWLRQ�RI�
LQWHUHVW���
�

�

$�FDVH�GHILQLWLRQ�LV�D�VWDQGDUG�VHW�RI�FULWHULD�IRU�GHFLGLQJ�ZKHWKHU�
DQ�LQGLYLGXDO�VKRXOG�EH�FODVVLILHG�DV�KDYLQJ�WKH�KHDOWK�FRQGLWLRQ�RI�
LQWHUHVW��$�FDVH�GHILQLWLRQ�LQFOXGHV�FOLQLFDO�FULWHULD�DQG�²�
SDUWLFXODUO\�LQ�WKH�VHWWLQJ�RI�DQ�RXWEUHDN�LQYHVWLJDWLRQ�²�
UHVWULFWLRQV�E\�WLPH��SODFH��DQG�SHUVRQ��7KH�FOLQLFDO�FULWHULD�VKRXOG�
EH�EDVHG�RQ�VLPSOH�DQG�REMHFWLYH�PHDVXUHV�VXFK�DV�³IHYHU�����°&�
����°)��´�³WKUHH�RU�PRUH�ORRVH�ERZHO�PRYHPHQWV�SHU�GD\�´�RU�
³P\DOJLDV��PXVFOH�SDLQ��VHYHUH�HQRXJK�WR�OLPLW�WKH�SDWLHQW¶V�XVXDO�
DFWLYLWLHV�´�7KH�FDVH�GHILQLWLRQ�PD\�EH�UHVWULFWHG�E\�WLPH��IRU�
H[DPSOH��WR�SHUVRQV�ZLWK�RQVHW�RI�LOOQHVV�ZLWKLQ�WKH�SDVW���PRQWKV���
E\�SODFH��IRU�H[DPSOH��WR�UHVLGHQWV�RI�WKH�QLQH�FRXQW\�DUHD�RU�WR�
HPSOR\HHV�RI�D�SDUWLFXODU�SODQW��DQG�E\�SHUVRQ��IRU�H[DPSOH��WR�
SHUVRQV�ZLWK�QR�SUHYLRXV�KLVWRU\�RI�D�SRVLWLYH�WXEHUFXOLQ�VNLQ�WHVW��
RU�WR�SUHPHQRSDXVDO�ZRPHQ���:KDWHYHU�WKH�FULWHULD��WKH\�PXVW�EH�
DSSOLHG�FRQVLVWHQWO\�WR�DOO�SHUVRQV�XQGHU�LQYHVWLJDWLRQ��
�
7KH�FDVH�GHILQLWLRQ�PXVW�QRW�LQFOXGH�WKH�H[SRVXUH�RU�ULVN�IDFWRU�
\RX�DUH�LQWHUHVWHG�LQ�HYDOXDWLQJ��7KLV�LV�D�FRPPRQ�PLVWDNH��)RU�
H[DPSOH��LI�RQH�RI�WKH�K\SRWKHVHV�XQGHU�FRQVLGHUDWLRQ�LV�WKDW�
SHUVRQV�ZKR�ZRUNHG�LQ�WKH�ZHVW�ZLQJ�ZHUH�DW�JUHDWHU�ULVN�RI�
GLVHDVH��GR�QRW�GHILQH�D�FDVH�DV�³LOOQHVV�DPRQJ�SHUVRQV�ZKR�
ZRUNHG�LQ�WKH�ZHVW�ZLQJ�ZLWK�RQVHW�EHWZHHQ«´�,QVWHDG��GHILQH�D�
FDVH�DV�³LOOQHVV�DPRQJ�SHUVRQV�ZKR�ZRUNHG�LQ�WKH�IDFLOLW\�ZLWK�
RQVHW�EHWZHHQ«´�7KHQ�FRQGXFW�WKH�DSSURSULDWH�DQDO\VLV�WR�
GHWHUPLQH�ZKHWKHU�WKRVH�ZKR�ZRUNHG�LQ�WKH�ZHVW�ZLQJ�ZHUH�DW�
JUHDWHU�ULVN�WKDQ�WKRVH�ZKR�ZRUNHG�HOVHZKHUH��
�
'LDJQRVHV�PD\�EH�XQFHUWDLQ��SDUWLFXODUO\�HDUO\�LQ�DQ�LQYHVWLJDWLRQ��
$V�D�UHVXOW��LQYHVWLJDWRUV�RIWHQ�FUHDWH�GLIIHUHQW�FDWHJRULHV�RI�D�FDVH�
GHILQLWLRQ��VXFK�DV�FRQILUPHG��SUREDEOH��DQG�SRVVLEOH�RU�VXVSHFW��
WKDW�DOORZ�IRU�XQFHUWDLQW\��7R�EH�FODVVLILHG�DV�FRQILUPHG��D�FDVH�
XVXDOO\�PXVW�KDYH�ODERUDWRU\�YHULILFDWLRQ��$�FDVH�FODVVLILHG�DV�
SUREDEOH�XVXDOO\�KDV�W\SLFDO�FOLQLFDO�IHDWXUHV�RI�WKH�GLVHDVH�ZLWKRXW�
ODERUDWRU\�FRQILUPDWLRQ��$�FDVH�FODVVLILHG�DV�SRVVLEOH�XVXDOO\�KDV�
IHZHU�RI�WKH�W\SLFDO�FOLQLFDO�IHDWXUHV��)RU�H[DPSOH��LQ�WKH�ER[�RQ�
SDJH�������\RX�FDQ�VHH�WKH�3DQ�$PHULFDQ�+HDOWK�2UJDQL]DWLRQ�
�3$+2��UHFRPPHQGHG�FDVH�GHILQLWLRQ�IRU�PHQLQJRFRFFDO�
GLVHDVH����+HUH�\RX�FDQ�VHH�WKH�GLIIHUHQW�FDWHJRULHV�WKDW�3$+2�XVHV�
IRU�WKLV�GLDJQRVLV��
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�
,Q�WKH�RXWEUHDN�VHWWLQJ��WKH�LQYHVWLJDWRUV�ZRXOG�QHHG�WR�VSHFLI\�
WLPH�DQG�SODFH�WR�FRPSOHWH�WKH�RXWEUHDN�FDVH�GHILQLWLRQ��)RU�
H[DPSOH��LI�LQYHVWLJDWLQJ�DQ�HSLGHPLF�RI�PHQLQJRFRFFDO�PHQLQJLWLV�
LQ�%DPDNR��WKH�FDVH�GHILQLWLRQ�PLJKW�EH�WKH�FOLQLFDO�IHDWXUHV�DV�
GHVFULEHG�LQ�WKH�ER[�ZLWK�RQVHW�EHWZHHQ�-DQXDU\�DQG�$SULO�RI�WKLV�
\HDU�DPRQJ�UHVLGHQWV�DQG�YLVLWRUV�RI�%DPDNR��
�
&ODVVLILFDWLRQV�VXFK�DV�FRQILUPHG�SUREDEOH�SRVVLEOH�DUH�KHOSIXO�
EHFDXVH�WKH\�SURYLGH�IOH[LELOLW\�WR�WKH�LQYHVWLJDWRUV��$�FDVH�PLJKW�
EH�WHPSRUDULO\�FODVVLILHG�DV�SUREDEOH�RU�SRVVLEOH�ZKLOH�ODERUDWRU\�
UHVXOWV�DUH�SHQGLQJ��$OWHUQDWLYHO\��D�FDVH�PD\�EH�SHUPDQHQWO\�
FODVVLILHG�DV�SUREDEOH�RU�SRVVLEOH�LI�WKH�SDWLHQW¶V�SK\VLFLDQ�GHFLGHG�
QRW�WR�RUGHU�WKH�FRQILUPDWRU\�ODERUDWRU\�WHVW�EHFDXVH�WKH�WHVW�LV�
H[SHQVLYH��GLIILFXOW�WR�REWDLQ��RU�XQQHFHVVDU\��)RU�H[DPSOH��ZKLOH�
LQYHVWLJDWLQJ�DQ�RXWEUHDN�RI�GLDUUKHD�RQ�D�FUXLVH�VKLS��LQYHVWLJDWRUV�
XVXDOO\�WU\�WR�LGHQWLI\�WKH�FDXVDWLYH�RUJDQLVP�IURP�VWRRO�VDPSOHV�
IURP�D�IHZ�DIIOLFWHG�SHUVRQV��,I�WKH�WHVWV�FRQILUP�WKDW�DOO�RI�WKRVH�
FDVH�SDWLHQWV�ZHUH�LQIHFWHG�ZLWK�WKH�VDPH�RUJDQLVP��IRU�H[DPSOH�
QRURYLUXV��WKH�RWKHU�SHUVRQV�ZLWK�FRPSDWLEOH�FOLQLFDO�LOOQHVV�DUH�DOO�
SUHVXPHG�WR�EH�SDUW�RI�WKH�VDPH�RXWEUHDN�DQG�WR�EH�LQIHFWHG�ZLWK�
WKH�VDPH�RUJDQLVP��1RWH�WKDW�ZKLOH�WKLV�DSSURDFK�LV�W\SLFDO�LQ�WKH�
8QLWHG�6WDWHV��VRPH�FRXQWULHV�SUHIHU�WR�DFTXLUH�ODERUDWRU\�VDPSOHV�
IURP�HYHU\�DIIHFWHG�SHUVRQ��DQG�RQO\�WKRVH�ZLWK�D�SRVLWLYH�
ODERUDWRU\�WHVW�DUH�FRXQWHG�DV�WUXH�FDVHV��
�
$�FDVH�GHILQLWLRQ�LV�D�WRRO�IRU�FODVVLI\LQJ�VRPHRQH�DV�KDYLQJ�RU�QRW�
KDYLQJ�WKH�GLVHDVH�RI�LQWHUHVW��EXW�IHZ�FDVH�GHILQLWLRQV�DUH������
DFFXUDWH�LQ�WKHLU�FODVVLILFDWLRQV��6RPH�SHUVRQV�ZLWK�PLOG�LOOQHVV�
PD\�EH�PLVVHG��DQG�VRPH�SHUVRQV�ZLWK�D�VLPLODU�EXW�QRW�LGHQWLFDO�
LOOQHVV�PD\�EH�LQFOXGHG��*HQHUDOO\��HSLGHPLRORJLVWV�VWULYH�WR�
HQVXUH�WKDW�D�FDVH�GHILQLWLRQ�LQFOXGHV�PRVW�LI�QRW�DOO�RI�WKH�DFWXDO�

0HQLQJRFRFFDO�'LVHDVH�²�3$+2�&DVH�'HILQLWLRQ�
 
&OLQLFDO�FDVH�GHILQLWLRQ�
$Q�LOOQHVV�ZLWK�VXGGHQ�RQVHW�RI�IHYHU��!�����&�UHFWDO�RU�!�����&�D[LOODU\��DQG�
RQH�RU�PRUH�RI�WKH�IROORZLQJ��QHFN�VWLIIQHVV��DOWHUHG�FRQVFLRXVQHVV��RWKHU�
PHQLQJHDO�VLJQ�RU�SHWHFKLDO�RU�SXHUSHUDO�UDVK��
�
/DERUDWRU\�FULWHULD�IRU�GLDJQRVLV�
3RVLWLYH�FHUHEURVSLQDO�IOXLG��&6)��DQWLJHQ�GHWHFWLRQ�RU�SRVLWLYH�FXOWXUH���
�
&DVH�FODVVLILFDWLRQ�
6XVSHFWHG��$�FDVH�WKDW�PHHWV�WKH�FOLQLFDO�FDVH�GHILQLWLRQ��
3UREDEOH��$�VXVSHFWHG�FDVH�DV�GHILQHG�DERYH�DQG�WXUELG�&6)��ZLWK�RU�ZLWKRXW�

SRVLWLYH�*UDP�VWDLQ��RU�RQJRLQJ�HSLGHPLF�DQG�HSLGHPLRORJLFDO�OLQN�WR�D�
FRQILUPHG�FDVH��

&RQILUPHG��$�VXVSHFWHG�RU�SUREDEOH�FDVH�ZLWK�ODERUDWRU\�FRQILUPDWLRQ��
�
6RXUFH��3DQ�$PHULFDQ�+HDOWK�2UJDQL]DWLRQ��&DVH�'HILQLWLRQV�0HQLQJRFRFFDO�
'LVHDVH��(SLGHPLRORJLFDO�%XOOHWLQ���������������±���
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FDVHV��EXW�YHU\�IHZ�RU�QR�false-positive�FDVHV��+RZHYHU��WKLV�LGHDO�
LV�QRW�DOZD\V�PHW��)RU�H[DPSOH��FDVH�GHILQLWLRQV�RIWHQ�PLVV�
LQIHFWHG�SHRSOH�ZKR�KDYH�PLOG�RU�QR�V\PSWRPV��EHFDXVH�WKH\�KDYH�
OLWWOH�UHDVRQ�WR�EH�WHVWHG���
�

0RUH�$ERXW�&DVH�'HILQLWLRQV�
�
(DUO\�LQ�DQ�LQYHVWLJDWLRQ��LQYHVWLJDWRUV�PD\�XVH�D�³ORRVH´�RU�VHQVLWLYH�FDVH�GHILQLWLRQ�WKDW�LQFOXGHV�FRQILUPHG��
SUREDEOH��DQG�SRVVLEOH�FDVHV�WR�FKDUDFWHUL]H�WKH�H[WHQW�RI�WKH�SUREOHP��LGHQWLI\�WKH�SRSXODWLRQV�DIIHFWHG��DQG�
GHYHORS�K\SRWKHVHV�DERXW�SRVVLEOH�FDXVHV��7KH�VWUDWHJ\�RI�EHLQJ�PRUH�LQFOXVLYH�HDUO\�RQ�LV�HVSHFLDOO\�XVHIXO�LQ�
LQYHVWLJDWLRQV�WKDW�UHTXLUH�WUDYHO�WR�GLIIHUHQW�KRVSLWDOV��KRPHV��RU�RWKHU�VLWHV�WR�JDWKHU�LQIRUPDWLRQ��EHFDXVH�
FROOHFWLQJ�H[WUD�GDWD�ZKLOH�\RX�DUH�WKHUH�LV�PRUH�HIILFLHQW�WKDQ�KDYLQJ�WR�UHWXUQ�D�VHFRQG�WLPH��7KLV�LOOXVWUDWHV�DQ�
LPSRUWDQW�D[LRP�RI�ILHOG�HSLGHPLRORJ\��*HW�LW�ZKLOH�\RX�FDQ��/DWHU�RQ��ZKHQ�K\SRWKHVHV�KDYH�FRPH�LQWR�VKDUSHU�
IRFXV��WKH�LQYHVWLJDWRU�PD\�WLJKWHQ�WKH�FDVH�GHILQLWLRQ�E\�GURSSLQJ�WKH�³SRVVLEOH´�DQG�VRPHWLPHV�WKH�³SUREDEOH´�
FDWHJRU\��,Q�DQDO\WLF�HSLGHPLRORJ\��LQFOXVLRQ�RI�IDOVH�SRVLWLYH�FDVHV�FDQ�SURGXFH�PLVOHDGLQJ�UHVXOWV��7KHUHIRUH��WR�
WHVW�WKHVH�K\SRWKHVHV�E\�XVLQJ�DQDO\WLF�HSLGHPLRORJ\��VHH�6WHS�����VSHFLILF�RU�WLJKW�FDVH�GHILQLWLRQV�DUH�
UHFRPPHQGHG��
�
2WKHU�LQYHVWLJDWLRQV��SDUWLFXODUO\�WKRVH�RI�D�QHZO\�UHFRJQL]HG�GLVHDVH�RU�V\QGURPH��EHJLQ�ZLWK�D�UHODWLYHO\�VSHFLILF�
RU�QDUURZ�FDVH�GHILQLWLRQ��)RU�H[DPSOH��DFTXLUHG�LPPXQRGHILFLHQF\�V\QGURPH��$,'6��DQG�VHYHUH�DFXWH�UHVSLUDWRU\�
V\QGURPH��6$56��ERWK�EHJDQ�ZLWK�UHODWLYHO\�VSHFLILF�FDVH�GHILQLWLRQV��7KLV�HQVXUHV�WKDW�SHUVRQV�ZKRVH�LOOQHVV�
PHHWV�WKH�FDVH�GHILQLWLRQ�WUXO\�KDYH�WKH�GLVHDVH�LQ�TXHVWLRQ��$V�D�UHVXOW��LQYHVWLJDWRUV�FRXOG�DFFXUDWHO\�FKDUDFWHUL]H�
WKH�W\SLFDO�FOLQLFDO�IHDWXUHV�RI�WKH�LOOQHVV��ULVN�IDFWRUV�IRU�LOOQHVV��DQG�FDXVH�RI�WKH�LOOQHVV��$IWHU�WKH�FDXVH�ZDV�
NQRZQ�DQG�GLDJQRVWLF�WHVWV�ZHUH�GHYHORSHG��LQYHVWLJDWRUV�FRXOG�XVH�WKH�ODERUDWRU\�WHVW�WR�OHDUQ�DERXW�WKH�WUXH�
VSHFWUXP�RI�LOOQHVV��DQG�FRXOG�EURDGHQ�WKH�FDVH�GHILQLWLRQ�WR�LQFOXGH�WKRVH�ZLWK�HDUO\�LQIHFWLRQ�RU�PLOG�V\PSWRPV��

�
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([HUFLVH�����
,Q�������D�ZRUOGZLGH�HSLGHPLF�RI�D�SUHYLRXVO\�XQUHFRJQL]HG�V\QGURPH�
RFFXUUHG��7KLV�FRQGLWLRQ�ZDV�FKDUDFWHUL]HG�E\�VHYHUH�P\DOJLDV��PXVFOH�
SDLQV��DQG�DQ�HOHYDWHG�QXPEHU�RI�D�SDUWLFXODU�W\SH�RI�ZKLWH�EORRG�FHOO�FDOOHG�

DQ�HRVLQRSKLO��7KH�LOOQHVV�ZDV�JLYHQ�WKH�QDPH�HRVLQRSKLOLD�P\DOJLD�V\QGURPH��3XEOLF�KHDOWK�
RIILFLDOV�LQLWLDOO\�XVHG�WKH�IROORZLQJ�FDVH�GHILQLWLRQ����
�
(RVLQRSKLO�FRXQW��������FHOOV�PP��LQ�WKH�DEVHQFH�RI�DQ\�RWKHU�NQRZQ�FDXVH�RI�HRVLQRSKLOLD��LQ�
SDUWLFXODU��SDUDVLWLF�RU�IXQJDO�LQIHFWLRQ��HQG�VWDJH�UHQDO�GLVHDVH��OHXNHPLD��DOOHUJLF�GLVRUGHU��RU�
GUXJ�UHDFWLRQ��
�
8VLQJ�WKH�LQIRUPDWLRQ�LQ�WKH�OLQH�OLVWLQJ�EHORZ��GHWHUPLQH�ZKHWKHU�RU�QRW�HDFK�VKRXOG�EH�
FODVVLILHG�DV�D�FDVH��DFFRUGLQJ�WR�WKH�LQLWLDO�FDVH�GHILQLWLRQ�DERYH��
�
7DEOH�����/LQH�/LVWLQJ�RI���3HUVRQV�ZLWK�6XVSHFWHG�(RVLQRSKLOLD�P\DOJLD��

3DWLHQW���
(RVLQRSKLOV�
�SHU�PP���

2WKHU�
.QRZQ�
&DXVH�

6HYHUH�
0\DOJLDV� 0\DOJLDV
�

&DVH"�
�,QLWLDO�'HI��

&DVH"�
�5HYLVHG�'HI��

�� ���� 1R� <HV� 1R� BBBBB� BBBBB�
�� ������� 1R� <HV� <HV� BBBBB� BBBBB�
�� ������ 1R� <HV� <HV� BBBBB� BBBBB�
�� ������ 1R� <HV� 1R� BBBBB� BBBBB�
�� ������ 1R� <HV� <HV� BBBBB� BBBBB�
�� ������ 1R� <HV� <HV� BBBBB� BBBBB�
�� ������ /HXNHPLD� <HV� <HV� BBBBB� BBBBB�


�6HYHUH�HQRXJK�WR�DIIHFW�WKH�SDWLHQW¶V�DELOLW\�WR�SXUVXH�XVXDO�GDLO\�DFWLYLWLHV�
 
(YHQWXDOO\��SXEOLF�KHDOWK�RIILFLDOV�DJUHHG�RQ�WKH�IROORZLQJ�UHYLVHG�FDVH�GHILQLWLRQ����
�

�� $�SHULSKHUDO�HRVLQRSKLO�FRXQW�RI�!������FHOOV�PP���
�� *HQHUDOL]HG�P\DOJLD�DW�VRPH�SRLQW�GXULQJ�WKH�LOOQHVV�VHYHUH�HQRXJK�WR�DIIHFW�WKH�

SDWLHQW
V�DELOLW\�WR�SXUVXH�XVXDO�GDLO\�DFWLYLWLHV��
�� 1R�LQIHFWLRQ�RU�QHRSODVP�WKDW�FRXOG�DFFRXQW�IRU����RU�����

�
5HFODVVLI\�HDFK�SDWLHQW�XVLQJ�WKH�UHYLVHG�FDVH�GHILQLWLRQ��
�
�
�
�
�
�
�
�
�
�

�&KHFN�\RXU�DQVZHUV�RQ�SDJH������

�

�
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([HUFLVH�����
,Q�'HFHPEHU�������DQ�RXWEUHDN�RI�JDVWURHQWHULWLV�RFFXUUHG�DPRQJ�WHQWK�
JUDGH�VWXGHQWV�ZKR�KDG�SDUWLFLSDWHG�LQ�D�FLW\�ZLGH�ILHOG�WULS��+DOI�RI�WKH�
VWXGHQWV�WUDYHOHG�IURP�'HFHPEHU���WR�'HFHPEHU����7RXU�$���WKH�RWKHU�KDOI�
WUDYHOHG�IURP�'HFHPEHU���WR�'HFHPEHU����7RXU�%���7KH�LWLQHUDULHV�ZHUH�

VLPLODU��$OWKRXJK�WHDFKHUV�DQG�RWKHU�DGXOW�FKDSHURQHV�DFFRPSDQLHG�WKH�VWXGHQWV�RQ�ERWK�WRXUV��
QR�DGXOW�UHSRUWHG�LOOQHVV��,Q�DGGLWLRQ��QR�LOOQHVV�ZDV�UHSRUWHG�DPRQJ�VWXGHQWV�ZKR�GLG�QRW�JR�
RQ�WKH�ILHOG�WULS��DQG�QR�FDVHV�RI�(��FROL�2����ZHUH�UHSRUWHG�LQ�WKH�FRPPXQLW\�WKDW�ZHHN��
�
$�OLQH�OLVWLQJ�RI����SHUVRQV�ZLWK�V\PSWRPV�RI�DEGRPLQDO�SDLQ�DQG�RU�GLDUUKHD�LV�SUHVHQWHG�
EHORZ��8VLQJ�WKH�LQIRUPDWLRQ�LQ�WKH�OLQH�OLVWLQJ��GHYHORS�D�FDVH�GHILQLWLRQ�WKDW�\RX�PLJKW�XVH�IRU�
WKH�RXWEUHDN�LQYHVWLJDWLRQ��>1RWH�WKDW�SHUVRQV�LQIHFWHG�ZLWK�(��FROL�2����W\SLFDOO\�H[SHULHQFH�
VHYHUH�DEGRPLQDO�FUDPSV��EORRG\�GLDUUKHD��DQG�ORZ�JUDGH�IHYHU�DIWHU�D��±�WR��±GD\�LQFXEDWLRQ�
SHULRG��XVXDOO\��±��GD\V��@�
 
7DEOH�����/LQH�/LVWLQJ�RI����3HUVRQV�ZLWK�6\PSWRPV�²�6FKRRO�'LVWULFW�$��'HFHPEHU������

3DWLHQW���
*UDGH�	�
6FKRRO� $JH� 6H[� 7RXU�

2QVHW�
'DWH�

6HYHUH�
$EGRPLQDO�
3DLQ"�

1R��
7LPHV�
'LDUUKHD� 6WRRO�7HVWLQJ�

�� ���²��� ��� 0� $� 'HF���� <� �� 1RW�GRQH�
�� ���²��� ��� )� $� 'HF���� 1� �� 1HJDWLYH�
�� ���²��� ��� 0� $� 'HF����� <� �� (��FROL�2����
�� ���²��� ��� )� $� 'HF���� <� �� 1RW�GRQH�
�� ���²��� ��� )� $� 'HF���� <� �� (��FROL�2����
�� ���²��� ��� 0� $� 'HF���� <� �� 1RW�GRQH�
�� ���²��� ��� 0� $� 'HF���� <� �� 1RW�GRQH�
�� ���²��� ��� )� $� 'HF���� <� �� (��FROL�2����
�� ���²��� ��� )� $� 'HF���� <� �� 1HJDWLYH�
��� ���²��� ��� )� $� 'HF���� <� �� (��FROL�2����
��� ���²��� ��� 0� $� 'HF���� <� �� 1RW�GRQH�
��� ���²��� ��� 0� $� 'HF���� <� �� 1HJDWLYH�
��� ���²��� ��� )� $� 'HF���� <� �� 1RW�GRQH�
��� ���²��� ��� )� %� 'HF���� <� �� (��FROL�2����
��� ���²��� ��� )� %� 'HF���� <� �� 1HJDWLYH�
��� ���²��� ��� )� %� 'HF���� <� �� 1RW�GRQH�
��� ���²��� ��� )� %� 'HF���� <� �� (��FROL�2����
��� ���²��� ��� )� %� 'HF���� <� �� 1HJDWLYH�
��� ���²��� ��� )� %� 'HF���� <� �� (��FROL�2����
��� ���²��� ��� )� %� 'HF���� <� �� 1HJDWLYH�
��� ���²��� ��� 0� %� 'HF���� <� �� 1RW�GRQH�
��� ���²��� ��� )� %� 'HF���� <� �� 1HJDWLYH�
��� ���²��� ��� )� %� 'HF���� <� �� (��FROL�2����
��� ���²���� ��� )� %� 'HF���� <� �� (��FROL�2����
��� ���²���� ��� 0� %� 'HF���� 1� �� 1HJDWLYH�
��� ���²���� ��� 0� %� 'HF���� <� �� 1RW�GRQH�

�
�
�
�

�&KHFN�\RXU�DQVZHUV�RQ�SDJH������

�

�
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6WHS����)LQG�FDVHV�V\VWHPDWLFDOO\�DQG�UHFRUG�
LQIRUPDWLRQ��
$V�QRWHG�HDUOLHU��PDQ\�RXWEUHDNV�DUH�EURXJKW�WR�WKH�DWWHQWLRQ�RI�
KHDOWK�DXWKRULWLHV�E\�FRQFHUQHG�KHDOWKFDUH�SURYLGHUV�RU�FLWL]HQV��
+RZHYHU��WKH�FDVHV�WKDW�SURPSW�WKH�FRQFHUQ�DUH�RIWHQ�RQO\�D�VPDOO�
DQG�XQUHSUHVHQWDWLYH�IUDFWLRQ�RI�WKH�WRWDO�QXPEHU�RI�FDVHV��3XEOLF�
KHDOWK�ZRUNHUV�PXVW�WKHUHIRUH�ORRN�IRU�DGGLWLRQDO�FDVHV�WR�
GHWHUPLQH�WKH�WUXH�JHRJUDSKLF�H[WHQW�RI�WKH�SUREOHP�DQG�WKH�
SRSXODWLRQV�DIIHFWHG�E\�LW��
�
8VXDOO\��WKH�ILUVW�HIIRUW�WR�LGHQWLI\�FDVHV�LV�GLUHFWHG�DW�KHDOWKFDUH�
SUDFWLWLRQHUV�DQG�IDFLOLWLHV�²�SK\VLFLDQV¶�FOLQLFV��KRVSLWDOV��DQG�
ODERUDWRULHV�²�ZKHUH�D�GLDJQRVLV�LV�OLNHO\�WR�EH�PDGH��
,QYHVWLJDWRUV�PD\�FRQGXFW�ZKDW�LV�VRPHWLPHV�FDOOHG�VWLPXODWHG�RU�
HQKDQFHG�passive surveillance�E\�VHQGLQJ�D�OHWWHU�GHVFULELQJ�WKH�
VLWXDWLRQ�DQG�DVNLQJ�IRU�UHSRUWV�RI�VLPLODU�FDVHV��$OWHUQDWLYHO\��WKH\�
PD\�FRQGXFW�active surveillance�E\�WHOHSKRQLQJ�RU�YLVLWLQJ�WKH�
IDFLOLWLHV�WR�FROOHFW�LQIRUPDWLRQ�RQ�DQ\�DGGLWLRQDO�FDVHV��
�
,Q�VRPH�RXWEUHDNV��SXEOLF�KHDOWK�RIILFLDOV�PD\�GHFLGH�WR�DOHUW�WKH�
SXEOLF�GLUHFWO\��XVXDOO\�WKURXJK�WKH�ORFDO�PHGLD��,Q�RWKHU�VLWXDWLRQV��
WKH�PHGLD�PD\�KDYH�DOUHDG\�VSUHDG�WKH�ZRUG��)RU�H[DPSOH��LQ�DQ�
RXWEUHDN�RI�OLVWHULRVLV�LQ������FDXVHG�E\�FRQWDPLQDWHG�VOLFHDEOH�
WXUNH\�GHOL�PHDW��DQQRXQFHPHQWV�LQ�WKH�PHGLD�DOHUWHG�WKH�SXEOLF�WR�
DYRLG�WKH�LPSOLFDWHG�SURGXFW�DQG�LQVWUXFWHG�WKHP�WR�VHH�D�SK\VLFLDQ�
LI�WKH\�GHYHORSHG�V\PSWRPV�FRPSDWLEOH�ZLWK�WKH�GLVHDVH�LQ�
TXHVWLRQ����
�
,I�DQ�RXWEUHDN�DIIHFWV�D�UHVWULFWHG�SRSXODWLRQ�VXFK�DV�SHUVRQV�RQ�D�
FUXLVH�VKLS��LQ�D�VFKRRO��RU�DW�D�ZRUN�VLWH��DQG�LI�PDQ\�FDVHV�DUH�
PLOG�RU�DV\PSWRPDWLF�DQG�WKHUHIRUH�XQGHWHFWHG��D�VXUYH\�RI�WKH�
HQWLUH�SRSXODWLRQ�LV�VRPHWLPHV�FRQGXFWHG�WR�GHWHUPLQH�WKH�H[WHQW�
RI�LQIHFWLRQ��$�TXHVWLRQQDLUH�FRXOG�EH�GLVWULEXWHG�WR�GHWHUPLQH�WKH�
WUXH�RFFXUUHQFH�RI�FOLQLFDO�V\PSWRPV��RU�ODERUDWRU\�VSHFLPHQV�
FRXOG�EH�FROOHFWHG�WR�GHWHUPLQH�WKH�QXPEHU�RI�DV\PSWRPDWLF�FDVHV��
�
)LQDOO\��LQYHVWLJDWRUV�VKRXOG�DVN�FDVH�SDWLHQWV�LI�WKH\�NQRZ�DQ\RQH�
HOVH�ZLWK�WKH�VDPH�FRQGLWLRQ��)UHTXHQWO\��RQH�SHUVRQ�ZLWK�DQ�
LOOQHVV�NQRZV�RU�KHDUV�RI�RWKHUV�ZLWK�WKH�VDPH�LOOQHVV��
�
,Q�VRPH�LQYHVWLJDWLRQV��LQYHVWLJDWRUV�GHYHORS�D�GDWD�FROOHFWLRQ�
IRUP�WDLORUHG�WR�WKH�VSHFLILF�GHWDLOV�RI�WKDW�RXWEUHDN��,Q�RWKHUV��
LQYHVWLJDWRUV�XVH�D�JHQHULF�FDVH�UHSRUW�IRUP��5HJDUGOHVV�RI�ZKLFK�
IRUP�LV�XVHG��WKH�GDWD�FROOHFWLRQ�IRUP�VKRXOG�LQFOXGH�WKH�IROORZLQJ�
W\SHV�RI�LQIRUPDWLRQ�DERXW�HDFK�FDVH��
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x Identifying information��$�QDPH��DGGUHVV��DQG�WHOHSKRQH�
QXPEHU�LV�HVVHQWLDO�LI�LQYHVWLJDWRUV�QHHG�WR�FRQWDFW�SDWLHQWV�
IRU�DGGLWLRQDO�TXHVWLRQV�DQG�WR�QRWLI\�WKHP�RI�ODERUDWRU\�
UHVXOWV�DQG�WKH�RXWFRPH�RI�WKH�LQYHVWLJDWLRQ��1DPHV�DOVR�
KHOS�LQ�FKHFNLQJ�IRU�GXSOLFDWH�UHFRUGV��ZKLOH�WKH�DGGUHVVHV�
DOORZ�IRU�PDSSLQJ�WKH�JHRJUDSKLF�H[WHQW�RI�WKH�SUREOHP��

x Demographic information��$JH��VH[��UDFH��RFFXSDWLRQ��HWF��
SURYLGH�WKH�person�FKDUDFWHULVWLFV�RI�GHVFULSWLYH�
HSLGHPLRORJ\�QHHGHG�WR�FKDUDFWHUL]H�WKH�SRSXODWLRQV�DW�ULVN��

x Clinical information��6LJQV�DQG�V\PSWRPV�DOORZ�
LQYHVWLJDWRUV�WR�YHULI\�WKDW�WKH�FDVH�GHILQLWLRQ�KDV�EHHQ�PHW��
'DWH�RI�RQVHW�LV�QHHGHG�WR�FKDUW�WKH�WLPH�FRXUVH�RI�WKH�
RXWEUHDN��6XSSOHPHQWDU\�FOLQLFDO�LQIRUPDWLRQ��VXFK�DV�
GXUDWLRQ�RI�LOOQHVV�DQG�ZKHWKHU�KRVSLWDOL]DWLRQ�RU�GHDWK�
RFFXUUHG��KHOSV�FKDUDFWHUL]H�WKH�VSHFWUXP�RI�LOOQHVV��

x Risk factor information��7KLV�LQIRUPDWLRQ�PXVW�EH�WDLORUHG�
WR�WKH�VSHFLILF�GLVHDVH�LQ�TXHVWLRQ��)RU�H[DPSOH��VLQFH�IRRG�
DQG�ZDWHU�DUH�FRPPRQ�YHKLFOHV�IRU�KHSDWLWLV�$�EXW�QRW�
KHSDWLWLV�%��H[SRVXUH�WR�IRRG�DQG�ZDWHU�VRXUFHV�PXVW�EH�
DVFHUWDLQHG�LQ�DQ�RXWEUHDN�RI�WKH�IRUPHU�EXW�QRW�WKH�ODWWHU��

x Reporter information��7KH�FDVH�UHSRUW�PXVW�LQFOXGH�WKH�
UHSRUWHU�RU�VRXUFH�RI�WKH�UHSRUW��XVXDOO\�D�SK\VLFLDQ��FOLQLF��
KRVSLWDO��RU�ODERUDWRU\��,QYHVWLJDWRUV�ZLOO�VRPHWLPHV�QHHG�WR�
FRQWDFW�WKH�UHSRUWHU��HLWKHU�WR�VHHN�DGGLWLRQDO�FOLQLFDO�
LQIRUPDWLRQ�RU�UHSRUW�EDFN�WKH�UHVXOWV�RI�WKH�LQYHVWLJDWLRQ��

�
7UDGLWLRQDOO\��WKH�LQIRUPDWLRQ�GHVFULEHG�DERYH�LV�FROOHFWHG�RQ�D�
VWDQGDUG�FDVH�UHSRUW�IRUP��TXHVWLRQQDLUH��RU�GDWD�DEVWUDFWLRQ�IRUP��
([DPSOHV�RI�FDVH�UHSRUW�IRUPV�DUH�VKRZQ�LQ�)LJXUH������LQ�([HUFLVH�
������,QYHVWLJDWRUV�WKHQ�DEVWUDFW�VHOHFWHG�FULWLFDO�LWHPV�RQWR�D�IRUP�
FDOOHG�D�OLQH�OLVWLQJ��6HH�/HVVRQ���IRU�PRUH�LQIRUPDWLRQ�RQ�OLQH�
OLVWLQJV����
�
$Q�H[DPSOH�RI�WKH�OLQH�OLVWLQJ�IURP�WKH������DQWKUD[�LQYHVWLJDWLRQ�
LV�VKRZQ�LQ�7DEOH��������,Q�D�OLQH�OLVWLQJ��HDFK�FROXPQ�UHSUHVHQWV�DQ�
LPSRUWDQW�YDULDEOH��VXFK�DV�QDPH�RU�LGHQWLILFDWLRQ�QXPEHU��DJH��
VH[��FDVH�FODVVLILFDWLRQ��HWF���ZKLOH�HDFK�URZ�UHSUHVHQWV�D�GLIIHUHQW�
FDVH��1HZ�FDVHV�DUH�DGGHG�WR�D�OLQH�OLVWLQJ�DV�WKH\�DUH�LGHQWLILHG��
7KXV��D�OLQH�OLVWLQJ�FRQWDLQV�NH\�LQIRUPDWLRQ�RQ�HYHU\�FDVH�DQG�FDQ�
EH�VFDQQHG�DQG�XSGDWHG�DV�QHFHVVDU\��(YHQ�LQ�WKH�HUD�RI�
FRPSXWHUV��PDQ\�HSLGHPLRORJLVWV�VWLOO�PDLQWDLQ�D�KDQGZULWWHQ�OLQH�
OLVWLQJ�RI�NH\�GDWD�LWHPV��DQG�WXUQ�WR�WKHLU�FRPSXWHUV�IRU�PRUH�
FRPSOH[�PDQLSXODWLRQV�DQG�FURVV�WDEXODWLRQV��
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7DEOH�����/LQH�/LVWLQJ�RI�'HPRJUDSKLF��&OLQLFDO��DQG�([SRVXUH�&KDUDFWHULVWLFV�RI����&DVHV�RI�%LRWHUURULVP�
5HODWHG�$QWKUD[²8QLWHG�6WDWHV��������

&DVH�
1R��

2QVHW�
'DWH��
�����

'DWH�RI�
$QWKUD[�
'LDJQRVLV�
E\�/DE�
7HVWLQJ� 6WDWHD�

$JH�
�\UV�� 6H[D� 5DFHD�

2FFX��
SDWLRQD�

&DVH�
6WDWXVE�

$QWKUD[�
3UHVHQWDWLRQE� 2XWFRPH� 'LDJQRVWLF�7HVWVD�

�� ����� ������ 1<� ��� )� :� 1<�3RVW�
HPSOR\HH�

6XVSHFW� &XWDQHRXV� $OLYH� 6HUXP�,J*�UHDFWLYH�

�� ����� ������ 1<� ��� )� :� 1%&�DQFKRU�
DVVLVWDQW�

&RQILUPHG� &XWDQHRXV� $OLYH� 6NLQ�ELRSV\�,+&�����
VHUXP�,J*�UHDFWLYH�

�� ����� ������ 1-� ��� 0� :� 8636�PDFKLQH�
PHFKDQLF�

6XVSHFW� &XWDQHRXV� $OLYH� 6HUXP�,J*�UHDFWLYH�

�� ����� ������ )/� ��� 0� :��+� $0,�PDLOURRP�
ZRUNHU�

&RQILUPHG� ,QKDODWLRQDO� $OLYH� 3OHXUDO�ELRSV\�,+&�����
VHUXP�,J*�UHDFWLYH�

�� ����� ������ 1-� ��� )� :� 8636�PDLO�
FDUULHU�

&RQILUPHG� &XWDQHRXV� $OLYH� 6NLQ�ELRSV\�,+&��DQG�
3&5����VHUXP�,J*�UHDF��

�� ����� ������ 1<� ��� )� :� 1%&�79�QHZV�
LQWHUQ�

6XVSHFW� &XWDQHRXV� $OLYH� 6HUXP�,J*�UHDFWLYH�

�� ����� ������ 1<� ���� 0� :� &KLOG�RI�$%&�
HPSOR\HH�

&RQILUPHG� &XWDQHRXV� $OLYH� 6NLQ�ELRSV\�,+&�����
EORRG�3&5��

�� ����� ����� )/� ��� 0� :� $0,�SKRWR�
HGLWRU�

&RQILUPHG� ,QKDODWLRQDO� 'HDG� &HUHEURVSLQDO�IOXLG�
FXOWXUH���

�� ����� ������ 1<� ��� )� :� &%6�DQFKRU�
DVVLVWDQW�

&RQILUPHG� &XWDQHRXV� $OLYH� 6NLQ�ELRSV\�,+&����
VHUXP�,J*�UHDFWLYH�

��� ������ ������ 3$� ��� 0� :� 8636�PDLO�
SURFHVVRU�

&RQILUPHG� &XWDQHRXV� $OLYH� %ORRG�FXOWXUH�����VHUXP�
,J*�UHDFWLYH�

��� ������ ������ 1-� ��� )� %� 8636�PDLO�
SURFHVVRU�

&RQILUPHG� ,QKDODWLRQDO� $OLYH� %ORRG�3&5����SOHXUDO�
IOXLG�F\WRORJ\�,+&����
VHUXP�,J*�UHDFWLYH�

��� ������ ������ 1-� ��� )� $� 8636�PDLO�
SURFHVVRU�

&RQILUPHG� ,QKDODWLRQDO� $OLYH� 3OHXUDO�IOXLG�,+&�����
EURQFKLDO�ELRSV\�,+&����
VHUXP�,J*�UHDFWLYH�

��� ������ ������ 9$� ��� 0� %� 8636�PDLO�
ZRUNHU�

&RQILUPHG� ,QKDODWLRQDO� $OLYH� %ORRG�FXOWXUH���

��� ������ ������ 0'� ��� 0� %� 8636�PDLO�
ZRUNHU�

&RQILUPHG� ,QKDODWLRQDO� 'HDG� %ORRG�FXOWXUH���

��� ������ ������ 0'� ��� 0� %� 8636�PDLO�
ZRUNHU�

&RQILUPHG� ,QKDODWLRQDO� 'HDG� %ORRG�FXOWXUH���

��� ������ ������ 0'� ��� 0� %� 8636�PDLO�
ZRUNHU�

&RQILUPHG� ,QKDODWLRQDO� $OLYH� %ORRG�FXOWXUH���

��� ������ ������ 1-� ��� )� :� %RRNNHHSHU� &RQILUPHG� &XWDQHRXV� $OLYH� 6NLQ�ELRSV\�,+&��DQG�
3&5����VHUXP�,J*�
UHDFWLYH�

��� ������ ������ 1<� ��� 0� :��+� 1<�3RVW�PDLO�
KDQGOHU�

6XVSHFW� &XWDQHRXV� $OLYH� 6NLQ�ELRSV\�,+&��

��� ������ ������ 9$� ��� 0� :� *RYHUQPHQW�
PDLO�SURFHVVRU�

&RQILUPHG� ,QKDODWLRQDO� $OLYH� %ORRG�FXOWXUH���

��� ������ ������ 1<� ��� 0� :� 1<�3RVW�
HPSOR\HH�

&RQILUPHG� &XWDQHRXV� $OLYH� 6NLQ�ELRSV\�FXOWXUH���

��� ������ ������ 1<� ��� )� $� +RVSLWDO�
VXSSO\�ZRUNHU��

&RQILUPHG� ,QKDODWLRQDO� 'HDG� 3OHXUDO�IOXLG�DQG�EORRG�
FXOWXUH���

��� ������ ������ &7� ��� )� :� 5HWLUHG�DW�
KRPH�

&RQILUPHG� ,QKDODWLRQDO� 'HDG� %ORRG�FXOWXUH���

D1<��1HZ�<RUN��)/��)ORULGD��1-��1HZ�-HUVH\��3$��3HQQV\OYDQLD��9$��9LUJLQLD��'&��'LVWULFW�RI�&ROXPELD��0'��0DU\ODQG��&7��
&RQQHFWLFXW��)��IHPDOH��0��PDOH��:��ZKLWH��%��EODFN��$��$VLDQ��:�+��ZKLWH�ZLWK�+LVSDQLF�HWKQLFLW\��1<��1HZ�<RUN��1%&��
1DWLRQDO�%URDGFDVWLQJ�&RPSDQ\��$0,��$PHULFDQ�0HGLD�,QF���8636��8QLWHG�6WDWHV�3RVWDO�6HUYLFH��&%6��&ROXPELD�%URDGFDVWLQJ�
6\VWHP��3&5��SRO\PHUDVH�FKDLQ�UHDFWLRQ��,+&��LPPXQRKLVWRFKHPLFDO�VWDLQLQJ����SRVLWLYH��,J*��LPPXQRJOREXOLQ�*��
E&DVH�VWDWXV�DQG�DQWKUD[�SUHVHQWDWLRQ�DUH�GHVFULEHG�LQ�WKH�DQWKUD[�VXUYHLOODQFH�FDVH�GHILQLWLRQ�LQ�WKH�0HWKRGV�VHFWLRQ��
�
6RXUFH��-HUQLJDQ�'%��5DJKXQDWKDQ�3/��%HOO�%3��%UHFKQHU�5��%UHVQLW]�($��%XWOHU�-&��HW�DO��,QYHVWLJDWLRQ�RI�ELRWHUURULVP�UHODWHG�DQWKUD[��8QLWHG�
6WDWHV��������HSLGHPLRORJLF�ILQGLQJV��(PHUJ�,QIHFW�'LV������������±���
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([HUFLVH�����
5HYLHZ�WKH�VL[�FDVH�UHSRUW�IRUPV�LQ�)LJXUH������&UHDWH�D�OLQH�OLVWLQJ�EDVHG�RQ�
WKLV�LQIRUPDWLRQ��
�

)LJXUH�����

�
&RQWLQXHG��

�

�
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6WHS����3HUIRUP�GHVFULSWLYH�HSLGHPLRORJ\�
&RQFHSWXDOO\��WKH�QH[W�VWHS�DIWHU�LGHQWLI\LQJ�DQG�JDWKHULQJ�EDVLF�
LQIRUPDWLRQ�RQ�WKH�SHUVRQV�ZLWK�WKH�GLVHDVH�LV�WR�V\VWHPDWLFDOO\�
GHVFULEH�VRPH�RI�WKH�NH\�FKDUDFWHULVWLFV�RI�WKRVH�SHUVRQV��7KLV�
SURFHVV��LQ�ZKLFK�WKH�RXWEUHDN�LV�FKDUDFWHUL]HG�E\�WLPH��SODFH��DQG�
SHUVRQ��LV�FDOOHG�descriptive epidemiology��,W�PD\�EH�UHSHDWHG�
VHYHUDO�WLPHV�GXULQJ�WKH�FRXUVH�RI�DQ�LQYHVWLJDWLRQ�DV�DGGLWLRQDO�
FDVHV�DUH�LGHQWLILHG�RU�DV�QHZ�LQIRUPDWLRQ�EHFRPHV�DYDLODEOH��
�
7KLV�VWHS�LV�FULWLFDO�IRU�VHYHUDO�UHDVRQV���

x 6XPPDUL]LQJ�GDWD�E\�NH\�GHPRJUDSKLF�YDULDEOHV�SURYLGHV�D�
FRPSUHKHQVLYH�FKDUDFWHUL]DWLRQ�RI�WKH�RXWEUHDN�²�WUHQGV�
RYHU�WLPH��JHRJUDSKLF�GLVWULEXWLRQ��SODFH���DQG�WKH�
SRSXODWLRQV��SHUVRQV��DIIHFWHG�E\�WKH�GLVHDVH���

x )URP�WKLV�FKDUDFWHUL]DWLRQ�\RX�FDQ�LGHQWLI\�RU�LQIHU�WKH�
SRSXODWLRQ�DW�ULVN�IRU�WKH�GLVHDVH���

x 7KH�FKDUDFWHUL]DWLRQ�RIWHQ�SURYLGHV�FOXHV�DERXW�HWLRORJ\��
VRXUFH��DQG�PRGHV�RI�WUDQVPLVVLRQ�WKDW�FDQ�EH�WXUQHG�LQWR�
WHVWDEOH�K\SRWKHVHV��VHH�6WHS������

x 'HVFULSWLYH�HSLGHPLRORJ\�GHVFULEHV�WKH�ZKHUH�DQG�ZKRP�RI�
WKH�GLVHDVH��DOORZLQJ�\RX�WR�EHJLQ�LQWHUYHQWLRQ�DQG�
SUHYHQWLRQ�PHDVXUHV���

x (DUO\��DQG�FRQWLQXLQJ��DQDO\VLV�RI�GHVFULSWLYH�GDWD�KHOSV�\RX�
WR�EHFRPH�IDPLOLDU�ZLWK�WKRVH�GDWD��HQDEOLQJ�\RX�WR�LGHQWLI\�
DQG�FRUUHFW�HUURUV�DQG�PLVVLQJ�YDOXHV��

Time 
7UDGLWLRQDOO\��D�VSHFLDO�W\SH�RI�KLVWRJUDP�LV�XVHG�WR�GHSLFW�WKH�WLPH�
FRXUVH�RI�DQ�HSLGHPLF��7KLV�JUDSK��FDOOHG�DQ�epidemic curve��RU�
epi curve�IRU�VKRUW��SURYLGHV�D�VLPSOH�YLVXDO�GLVSOD\�RI�WKH�
RXWEUHDN¶V�PDJQLWXGH�DQG�WLPH�WUHQG��7KH�FODVVLF�HSLGHPLF�FXUYH��
VXFK�DV�WKH�RQH�VKRZQ�LQ�)LJXUH����D�IURP�DQ�RXWEUHDN�RI�
Salmonella enterica�VHURW\SH�(QWHULWLGLV��JUDSKV�WKH�QXPEHU�RI�
FDVHV�E\�GDWH�RU�WLPH�RI�RQVHW�RI�LOOQHVV��
�
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)LJXUH����D�2XWEUHDN�RI�6DOPRQHOOD�(QWHULWLGLV�*DVWURHQWHULWLV�²�
0DU\ODQG��������(SLGHPLF�&XUYH�E\����+RXU�,QWHUYDOV��

�
6RXUFH��&DVWHO�$'��%O\WKH�'��(GZDUGV�/��7RWDUR�-��6KDK�'��0RRUH�0��$�ODUJH�RXWEUHDN�RI�
6DOPRQHOOD�(QWHULWLGLV�LQIHFWLRQV�DVVRFLDWHG�ZLWK�FUDEFDNHV�DW�D�FKXUFK�IXQGUDLVHU±
0DU\ODQG��������3UHVHQWHG�DW���UG�$QQXDO�(SLGHPLF�,QWHOOLJHQFH�6HUYLFH�&RQIHUHQFH��$SULO�
�������������$WODQWD���
�
(SLGHPLF�FXUYHV�DUH�D�EDVLF�LQYHVWLJDWLYH�WRRO�EHFDXVH�WKH\�DUH�VR�
LQIRUPDWLYH��VHH�/HVVRQ�����

x 7KH�HSL�FXUYH�VKRZV�WKH�PDJQLWXGH�RI�WKH�HSLGHPLF�RYHU�
WLPH�DV�D�VLPSOH��HDVLO\�XQGHUVWRRG�YLVXDO��,W�SHUPLWV�WKH�
LQYHVWLJDWRU�WR�GLVWLQJXLVK�HSLGHPLF�IURP�HQGHPLF�GLVHDVH��
3RWHQWLDOO\�FRUUHODWHG�HYHQWV�FDQ�EH�QRWHG�RQ�WKH�JUDSK��

x 7KH�VKDSH�RI�WKH�HSLGHPLF�FXUYH�PD\�SURYLGH�FOXHV�DERXW�
WKH�SDWWHUQ�RI�VSUHDG�LQ�WKH�SRSXODWLRQ��H�J���SRLQW�YHUVXV�
LQWHUPLWWHQW�VRXUFH�YHUVXV�SURSDJDWHG��

x 7KH�FXUYH�VKRZV�ZKHUH�\RX�DUH�LQ�WKH�FRXUVH�RI�WKH�
HSLGHPLF�²�VWLOO�RQ�WKH�XSVZLQJ��RQ�WKH�GRZQ�VORSH��RU�DIWHU�
WKH�HSLGHPLF�KDV�HQGHG��7KLV�LQIRUPDWLRQ�IRUPV�WKH�EDVLV�
IRU�SUHGLFWLQJ�ZKHWKHU�PRUH�RU�IHZHU�FDVHV�ZLOO�RFFXU�LQ�WKH�
QHDU�IXWXUH��

x 7KH�FXUYH�FDQ�EH�XVHG�IRU�HYDOXDWLRQ��DQVZHULQJ�TXHVWLRQV�
OLNH��+RZ�ORQJ�GLG�LW�WDNH�IRU�WKH�KHDOWK�GHSDUWPHQW�WR�
LGHQWLI\�D�SUREOHP"�$UH�LQWHUYHQWLRQ�PHDVXUHV�ZRUNLQJ"�

x 2XWOLHUV�²�FDVHV�WKDW�GRQ¶W�ILW�LQWR�WKH�ERG\�RI�WKH�FXUYH�²
PD\�SURYLGH�LPSRUWDQW�FOXHV��

x ,I�WKH�GLVHDVH�DQG�LWV�LQFXEDWLRQ�SHULRG�DUH�NQRZQ��WKH�HSL�
FXUYH�FDQ�EH�XVHG�WR�GHGXFH�D�SUREDEOH�WLPH�RI�H[SRVXUH�
DQG�KHOS�GHYHORS�D�TXHVWLRQQDLUH�IRFXVHG�RQ�WKDW�WLPH�
SHULRG��

�
Drawing an epidemic curve. 7R�GUDZ�DQ�HSLGHPLF�FXUYH��\RX�ILUVW�
PXVW�NQRZ�WKH�WLPH�RI�RQVHW�RI�LOOQHVV�IRU�HDFK�FDVH��)RU�VRPH�
GLVHDVHV��GDWH�RI�RQVHW�LV�VXIILFLHQW��)RU�RWKHU�GLVHDVHV��SDUWLFXODUO\�
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WKRVH�ZLWK�D�UHODWLYHO\�VKRUW�LQFXEDWLRQ�SHULRG��KRXU�RI�RQVHW�PD\�
EH�PRUH�VXLWDEOH��VHH�/HVVRQ�����
�
2FFDVLRQDOO\��\RX�PD\�EH�DVNHG�WR�GUDZ�DQ�HSLGHPLF�FXUYH�ZKHQ�
\RX�GRQ¶W�NQRZ�HLWKHU�WKH�GLVHDVH�RU�LWV�LQFXEDWLRQ�WLPH��,Q�WKDW�
VLWXDWLRQ��LW�PD\�EH�XVHIXO�WR�GUDZ�VHYHUDO�HSLGHPLF�FXUYHV�ZLWK�
GLIIHUHQW�XQLWV�RQ�WKH�x�D[LV�WR�ILQG�RQH�WKDW�EHVW�SRUWUD\V�WKH�GDWD��
)RU�H[DPSOH��WKH�HSLGHPLF�FXUYHV�VKRZQ�LQ�)LJXUHV����E�DQG����F�
GLVSOD\�WKH�VDPH�GDWD�DV�LQ�)LJXUH����D��WKH�[�D[LV�LV�PHDVXUHG�LQ�
XQLWV�RI����KRXUV�LQ�)LJXUH����D����KRXUV�LQ�)LJXUH����E��DQG����
KRXUV����GD\��LQ����F��)LJXUH����G�VKRZV�WKH�VDPH�GDWD�RQH�PRUH�
WLPH��EXW�ZLWK�VWDFNV�RI�VTXDUHV�WKDW�HDFK�UHSUHVHQW�RQH�FDVH��
�
)LJXUH����E�2XWEUHDN�RI�6DOPRQHOOD�(QWHULWLGLV�*DVWURHQWHULWLV�²�
0DU\ODQG��������(SLGHPLF�&XUYH�E\���+RXU�,QWHUYDOV��

�
6RXUFH��&DVWHO�$'��%O\WKH�'��(GZDUGV�/��7RWDUR�-��6KDK�'��0RRUH�0��$�ODUJH�RXWEUHDN�RI�
6DOPRQHOOD�(QWHULWLGLV�LQIHFWLRQV�DVVRFLDWHG�ZLWK�FUDEFDNHV�DW�D�FKXUFK�IXQGUDLVHU±
0DU\ODQG��������3UHVHQWHG�DW���UG�$QQXDO�(SLGHPLF�,QWHOOLJHQFH�6HUYLFH�&RQIHUHQFH��$SULO�
�������������$WODQWD���
�
)LJXUH����F�2XWEUHDN�RI�6DOPRQHOOD�(QWHULWLGLV�*DVWURHQWHULWLV�²�
0DU\ODQG��������(SLGHPLF�&XUYH�E\�2QH�'D\�,QWHUYDOV��

�
6RXUFH��&DVWHO�$'��%O\WKH�'��(GZDUGV�/��7RWDUR�-��6KDK�'��0RRUH�0��$�ODUJH�RXWEUHDN�RI�
6DOPRQHOOD�(QWHULWLGLV�LQIHFWLRQV�DVVRFLDWHG�ZLWK�FUDEFDNHV�DW�D�FKXUFK�IXQGUDLVHU±
0DU\ODQG��������3UHVHQWHG�DW���UG�$QQXDO�(SLGHPLF�,QWHOOLJHQFH�6HUYLFH�&RQIHUHQFH��$SULO�
�������������$WODQWD���
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)LJXUH����G�2XWEUHDN�RI�6DOPRQHOOD�(QWHULWLGLV�*DVWURHQWHULWLV�²�
0DU\ODQG��������(SLGHPLF�&XUYH�E\���+RXU�,QWHUYDOV���

�
6RXUFH��&DVWHO�$'��%O\WKH�'��(GZDUGV�/��7RWDUR�-��6KDK�'��0RRUH�0��$�ODUJH�RXWEUHDN�RI�
6DOPRQHOOD�(QWHULWLGLV�LQIHFWLRQV�DVVRFLDWHG�ZLWK�FUDEFDNHV�DW�D�FKXUFK�IXQGUDLVHU±
0DU\ODQG��������3UHVHQWHG�DW���UG�$QQXDO�(SLGHPLF�,QWHOOLJHQFH�6HUYLFH�&RQIHUHQFH��$SULO�
�������������$WODQWD���
 
Interpreting an epidemic curve.�7KH�ILUVW�VWHS�LQ�LQWHUSUHWLQJ�DQ�
HSLGHPLF�FXUYH�LV�WR�FRQVLGHU�LWV�RYHUDOO�VKDSH��7KH�VKDSH�RI�WKH�
HSLGHPLF�FXUYH�LV�GHWHUPLQHG�E\�WKH�HSLGHPLF�SDWWHUQ��IRU�
H[DPSOH��FRPPRQ�VRXUFH�YHUVXV�SURSDJDWHG���WKH�SHULRG�RI�WLPH�
RYHU�ZKLFK�VXVFHSWLEOH�SHUVRQV�DUH�H[SRVHG��DQG�WKH�PLQLPXP��
DYHUDJH��DQG�PD[LPXP�LQFXEDWLRQ�SHULRGV�IRU�WKH�GLVHDVH��
�
$Q�HSLGHPLF�FXUYH�WKDW�KDV�D�VWHHS�XSVORSH�DQG�D�PRUH�JUDGXDO�
GRZQ�VORSH��D�VR�FDOOHG�log-normal�FXUYH��LV�FKDUDFWHULVWLF�RI�D�
point-source�epidemic�LQ�ZKLFK�SHUVRQV�DUH�H[SRVHG�WR�WKH�VDPH�
VRXUFH�RYHU�D�UHODWLYH�EULHI�SHULRG��,Q�IDFW��DQ\�VXGGHQ�ULVH�LQ�WKH�
QXPEHU�RI�FDVHV�VXJJHVWV�VXGGHQ�H[SRVXUH�WR�D�FRPPRQ�VRXUFH�
RQH�LQFXEDWLRQ�SHULRG�HDUOLHU��)LJXUH�������
�
,Q�D�SRLQW�VRXUFH�HSLGHPLF��DOO�WKH�FDVHV�RFFXU�ZLWKLQ�RQH�
LQFXEDWLRQ�SHULRG��,I�WKH�GXUDWLRQ�RI�H[SRVXUH�LV�SURORQJHG��WKH�
HSLGHPLF�LV�FDOOHG�D�continuous common-source�epidemic��DQG�
WKH�HSLGHPLF�FXUYH�KDV�D�SODWHDX�LQVWHDG�RI�D�SHDN��$Q�LQWHUPLWWHQW�
FRPPRQ�VRXUFH�HSLGHPLF��LQ�ZKLFK�H[SRVXUH�WR�WKH�FDXVDWLYH�
DJHQW�LV�VSRUDGLF�RYHU�WLPH��XVXDOO\�SURGXFHV�DQ�LUUHJXODUO\�MDJJHG�
HSLGHPLF�FXUYH�UHIOHFWLQJ�WKH�LQWHUPLWWHQFH�DQG�GXUDWLRQ�RI�
H[SRVXUH�DQG�WKH�QXPEHU�RI�SHUVRQV�H[SRVHG��,Q�WKHRU\��D�
propagated�epidemic�²�RQH�VSUHDG�IURP�SHUVRQ�WR�SHUVRQ�ZLWK�
LQFUHDVLQJ�QXPEHUV�RI�FDVHV�LQ�HDFK�JHQHUDWLRQ�²�VKRXOG�KDYH�D�
VHULHV�RI�SURJUHVVLYHO\�WDOOHU�SHDNV�RQH�LQFXEDWLRQ�SHULRG�DSDUW��EXW�
LQ�UHDOLW\�IHZ�SURGXFH�WKLV�FODVVLF�SDWWHUQ��
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)LJXUH�����7\SLFDO�(SL�&XUYHV�IRU�'LIIHUHQW�7\SHV�RI�6SUHDG�

�
$GDSWHG�IURP��(XURSHDQ�3URJUDPPH�IRU�,QWHUYHQWLRQ�(SLGHPLRORJ\�7UDLQLQJ�>,QWHUQHW@��
6ROQD��6ZHGHQ��6PLWWVN\GGVLQVWLWXWHW�>XSGDWHG������6HS�����FLWHG������6HS���@��

�
)LJXUH�����1XPEHU�RI�&DVHV�RI�$FXWH�+HPRUUKDJLF�&RQMXQFWLYLWLV��%\�
0RQWK�DQG�:HHN�RI�5HSRUW�²�3XHUWR�5LFR��$XJXVW��±2FWREHU����������

�
$GDSWHG�IURP��$FXWH�KHPRUUKDJLF�FRQMXQFWLYLWLV�RXWEUHDN�FDXVHG�E\�&R[VDFNLHYLUXV�$��±
3XHUWR�5LFR��������00:5������������±���
 
$V�QRWHG�DERYH��WKH�HSLGHPLF�FXUYH�VKRZV�ZKHUH�\RX�DUH�LQ�WKH�
QDWXUDO�FRXUVH�RI�WKH�HSLGHPLF��&RQVLGHU�WKH�HSLGHPLF�FXUYH�RI�
DFXWH�KHPRUUKDJLF�FRQMXQFWLYLWLV�LQ�3XHUWR�5LFR��VKRZQ�LQ�)LJXUH�
�����,I�\RX�RQO\�KDG�GDWD�WKURXJK�:HHN�����WKDW�LV��WKURXJK�SRLQW�
$��\RX�PLJKW�FRQFOXGH�WKDW�WKH�RXWEUHDN�LV�VWLOO�RQ�WKH�XSVZLQJ��
ZLWK�PRUH�FDVHV�WR�FRPH��2Q�WKH�RWKHU�KDQG��LI�\RX�KDG�GDWD�
WKURXJK�SRLQW�%��\RX�PLJKW�MXGJH�WKDW�WKH�RXWEUHDN�KDV�SHDNHG�DQG�
PD\�VRRQ�EH�RYHU��
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7KH�FDVHV�WKDW�VWDQG�DSDUW�PD\�EH�MXVW�DV�LQIRUPDWLYH�DV�WKH�RYHUDOO�
SDWWHUQ��$Q�HDUO\�FDVH�PD\�UHSUHVHQW�D�EDFNJURXQG�RU�XQUHODWHG�
FDVH��D�VRXUFH�RI�WKH�HSLGHPLF��RU�D�SHUVRQ�ZKR�ZDV�H[SRVHG�
HDUOLHU�WKDQ�PRVW�RI�WKH�FDVHV��IRU�H[DPSOH��WKH�FRRN�ZKR�WDVWHG�D�
GLVK�KRXUV�EHIRUH�EULQJLQJ�LW�WR�WKH�ELJ�SLFQLF���6LPLODUO\��ODWH�FDVHV�
PD\�UHSUHVHQW�XQUHODWHG�FDVHV��FDVHV�ZLWK�ORQJ�LQFXEDWLRQ�SHULRGV��
VHFRQGDU\�FDVHV��RU�SHUVRQV�H[SRVHG�ODWHU�WKDQ�PRVW�RWKHUV��IRU�
H[DPSOH��VRPHRQH�HDWLQJ�OHIWRYHUV���2Q�WKH�RWKHU�KDQG��WKHVH�
RXWO\LQJ�FDVHV�VRPHWLPHV�UHSUHVHQW�PLVFRGHG�RU�HUURQHRXV�GDWD��
$OO�RXWOLHUV�DUH�ZRUWK�H[DPLQLQJ�FDUHIXOO\�EHFDXVH�LI�WKH\�DUH�SDUW�
RI�WKH�RXWEUHDN��WKH\�PD\�KDYH�DQ�HDVLO\�LGHQWLILDEOH�H[SRVXUH�WKDW�
PD\�SRLQW�GLUHFWO\�WR�WKH�VRXUFH��
�
,Q�D�SRLQW�VRXUFH�HSLGHPLF�RI�D�NQRZQ�GLVHDVH�ZLWK�D�NQRZQ�
LQFXEDWLRQ�SHULRG��WKH�HSLGHPLF�FXUYH�FDQ�EH�XVHG�WR�LGHQWLI\�D�
OLNHO\�SHULRG�RI�H[SRVXUH��.QRZLQJ�WKH�OLNHO\�SHULRG�RI�H[SRVXUH�
DOORZV�\RX�WR�DVN�TXHVWLRQV�DERXW�WKH�DSSURSULDWH�SHULRG�RI�WLPH�VR�
\RX�FDQ�LGHQWLI\�WKH�VRXUFH�RI�WKH�HSLGHPLF��
�
7R�LGHQWLI\�WKH�OLNHO\�SHULRG�RI�H[SRVXUH�IURP�DQ�HSLGHPLF�FXUYH�
RI�DQ�DSSDUHQW�SRLQW�VRXUFH�HSLGHPLF��

�� /RRN�XS�WKH�DYHUDJH�DQG�PLQLPXP�LQFXEDWLRQ�SHULRGV�RI�
WKH�GLVHDVH��7KLV�LQIRUPDWLRQ�FDQ�EH�IRXQG�RQ�GLVHDVH�IDFW�
VKHHWV�DYDLODEOH�RQ�WKH�,QWHUQHW�RU�LQ�WKH�Control of 
Communicable Diseases Manual.29�

�� ,GHQWLI\�WKH�SHDN�RI�WKH�RXWEUHDN�RU�WKH�PHGLDQ�FDVH�DQG�
FRXQW�EDFN�RQ�WKH�x�D[LV�RQH�DYHUDJH�LQFXEDWLRQ�SHULRG��
1RWH�WKH�GDWH��

�� 6WDUW�DW�WKH�HDUOLHVW�FDVH�RI�WKH�HSLGHPLF�DQG�FRXQW�EDFN�WKH�
PLQLPXP�LQFXEDWLRQ�SHULRG��DQG�QRWH�WKLV�GDWH�DV�ZHOO��

�
,GHDOO\��WKH�WZR�GDWHV�ZLOO�EH�VLPLODU��DQG�UHSUHVHQW�WKH�SUREDEOH�
SHULRG�RI�H[SRVXUH��6LQFH�WKLV�WHFKQLTXH�LV�QRW�SUHFLVH��ZLGHQ�WKH�
SUREDEOH�SHULRG�RI�H[SRVXUH�E\��VD\������WR�����RQ�HLWKHU�VLGH�RI�
WKHVH�GDWHV��DQG�WKHQ�DVN�DERXW�H[SRVXUHV�GXULQJ�WKLV�ZLGHQHG�
SHULRG�LQ�DQ�DWWHPSW�WR�LGHQWLI\�WKH�VRXUFH��
�
,Q�D�VLPLODU�IDVKLRQ��LI�WKH�WLPH�RI�H[SRVXUH�DQG�WKH�WLPHV�RI�RQVHW�
RI�LOOQHVV�DUH�NQRZQ�EXW�WKH�FDXVH�KDV�QRW�\HW�EHHQ�LGHQWLILHG��WKH�
LQFXEDWLRQ�SHULRG�FDQ�EH�HVWLPDWHG�IURP�WKH�HSLGHPLF�FXUYH��
6XEWUDFW�WKH�WLPH�RI�RQVHW�RI�WKH�HDUOLHVW�FDVHV�IURP�WKH�WLPH�RI�
H[SRVXUH�WR�HVWLPDWH�WKH�PLQLPXP�LQFXEDWLRQ�SHULRG��6XEWUDFW�WKH�
WLPH�RI�RQVHW�RI�WKH�PHGLDQ�FDVH�IURP�WKH�WLPH�RI�H[SRVXUH�WR�
HVWLPDWH�WKH�PHGLDQ�LQFXEDWLRQ�SHULRG��7KHVH�LQFXEDWLRQ�SHULRGV�
FDQ�EH�FRPSDUHG�ZLWK�D�OLVW�RI�LQFXEDWLRQ�SHULRGV�RI�NQRZQ�
GLVHDVHV�WR�QDUURZ�WKH�SRVVLELOLWLHV��
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(;$03/(��,QWHUSUHWLQJ�DQ�(SLGHPLF�&XUYH�
�
&RQVLGHU��IRU�H[DPSOH��WKH�RXWEUHDN�RI�KHSDWLWLV�$�LOOXVWUDWHG�E\�WKH�HSLGHPLF�FXUYH�LQ�)LJXUH������7KH�LQFXEDWLRQ�
SHULRG�IRU�KHSDWLWLV�$�UDQJHV�IURP����WR����GD\V��URXJKO\���WR���ZHHNV���ZLWK�DQ�DYHUDJH�LQFXEDWLRQ�SHULRG�RI���±���
GD\V��URXJKO\�RQH�PRQWK���%HFDXVH�FDVHV�FDQ�RFFXU�IURP����WR����GD\V�DIWHU�H[SRVXUH��DOO�FDVHV�IURP�D�SRLQW�
VRXUFH�H[SRVXUH�VKRXOG�RFFXU�ZLWKLQ�D�VSDQ�RI����±���� ����GD\V��
�

)LJXUH�����+HSDWLWLV�$�IURP�6XE�6KRS�²�0DVVDFKXVHWWV�������

�
$GDSWHG�IURP��)RRGERUQH�WUDQVPLVVLRQ�RI�KHSDWLWLV�$�—�0DVVDFKXVHWWV��������00:5������������±���

�
,V�WKLV�HSLGHPLF�FXUYH�FRQVLVWHQW�ZLWK�D�SRLQW�VRXUFH�HSLGHPLF"��7KDW�LV��GR�DOO�RI�WKH�FDVHV�RFFXU�ZLWK�RQH�
LQFXEDWLRQ�SHULRG"��

<HV��7KH�GDWH�RI�RQVHW�RI�WKH�ILUVW�FDVH�ZDV�GXULQJ�WKH�ZHHN�RI�2FWREHU�����7KH�GDWH�RI�RQVHW�RI�WKH�ODVW�
NQRZQ�FDVH�ZDV�GXULQJ�WKH�ZHHN�RI�1RYHPEHU�����OHVV�WKDQ�RQH�PRQWK�ODWHU��$OO�RI�WKH�FDVHV�RFFXU�ZLWKLQ�
WKH�UDQJH�RI�LQFXEDWLRQ�SHULRGV�H[SHFWHG�IRU�D�SRLQW�VRXUFH�H[SRVXUH��7KHUHIRUH��WKH�HSLGHPLF�FXUYH�FDQ�
EH�XVHG�WR�LGHQWLI\�WKH�OLNHO\�SHULRG�RI�H[SRVXUH��

�
:KDW�LV�WKH�SHDN�RI�WKH�RXWEUHDN�RU�WKH�PHGLDQ�GDWH�RI�RQVHW"�

%RWK�WKH�SHDN�RI�WKH�RXWEUHDN�DQG�WKH�PHGLDQ�FDVH�RFFXUUHG�GXULQJ�WKH�ZHHN�RI�1RYHPEHU����
�
:KHQ�LV�WKH�OLNHO\�GDWH�V��RI�H[SRVXUH��EDVHG�RQ�RQH�DYHUDJH�LQFXEDWLRQ�SHULRG�SULRU�WR�WKH�SHDN��PHGLDQ�GDWH��RI�
WKH�RXWEUHDN"�

6LQFH�ERWK�WKH�SHDN�DQG�WKH�PHGLDQ�RI�WKH�RXWEUHDN�RFFXUUHG�GXULQJ�WKH�ZHHN�RI�1RYHPEHU����WKH�PRVW�
OLNHO\�SHULRG�RI�H[SRVXUH�ZDV�D�PRQWK�HDUOLHU��LQ�HDUO\�2FWREHU��

�
:KHQ�LV�WKH�EHJLQQLQJ�RI�WKH�RXWEUHDN"�

7KH�HDUOLHVW�FDVH�RFFXUUHG�GXULQJ�WKH�ZHHN�RI�2FWREHU�����
�
:KHQ�LV�WKH�OLNHO\�GDWHV�RI�H[SRVXUH��EDVHG�RQ�WKH�PLQLPXP�LQFXEDWLRQ�SHULRG�EHIRUH�WKH�ILUVW�FDVH"�

6XEWUDFWLQJ���ZHHNV�IURP�WKH�ZHHN�RI�2FWREHU����SRLQWV�WR�WKH�ZHHN�RI�2FWREHU�����
�
7KXV�\RX�ZRXOG�ORRN�IRU�H[SRVXUHV�GXULQJ�WKH�ZHHNV�RI�2FWREHU���DQG�����SOXV�RU�PLQXV�D�IHZ�GD\V��7KLV�WXUQHG�RXW�
WR�EH�WKH�H[DFW�SHULRG�GXULQJ�ZKLFK�D�UHVWDXUDQW�HPSOR\HH��GLDJQRVHG�ZLWK�KHSDWLWLV�$�LQ�PLG�2FWREHU��ZRXOG�KDYH�
EHHQ�VKHGGLQJ�YLUXV�ZKLOH�VWLOO�ZRUNLQJ��,Q�VXPPDU\��WKH�JUDSK�UHIOHFWV�DQ�RXWEUHDN��QXPEHU�RI�FDVHV�FOHDUO\�LQ�
H[FHVV�RI�XVXDO��EHJLQQLQJ�GXULQJ�WKH�ZHHN�RI�2FWREHU�����SHDNLQJ�GXULQJ�WKH�ZHHN�RI�1RYHPEHU����DQG�HQGLQJ�
GXULQJ�WKH�ZHHN�RI�1RYHPEHU�����%DVHG�RQ�WKHVH�GDWD�DQG�NQRZOHGJH�RI�WKH�LQFXEDWLRQ�SHULRG�RI�KHSDWLWLV�$��WKH�
SHULRG�RI�H[SRVXUH�ZDV�SUREDEO\�LQ�HDUO\�WR�PLG�2FWREHU��

�
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([HUFLVH�����
$Q�RXWEUHDN�RI�DQ�DFXWH�UHVSLUDWRU\�GLVHDVH��FRFFLGLRLGRP\FRVLV��RFFXUUHG�
DPRQJ�YROXQWHHUV��JURXS�OHDGHUV��DQG�DUFKDHRORJLVWV�ZKR�EHJDQ�ZRUNLQJ�DW�
D�1DWLYH�$PHULFDQ�DUFKDHRORJLFDO�VLWH�LQ�8WDK�RQ�-XQH��������

�
�
�� 8VLQJ�WKH�GDWHV�RI�RQVHW�OLVWHG�EHORZ��GUDZ�DQ�HSLGHPLF�FXUYH��*UDSK�SDSHU�LV�SURYLGHG�DW�

WKH�HQG�RI�WKLV�OHVVRQ��
 
� &DVH��� 'DWH�RI�2QVHW� &DVH��� 'DWH�RI�2QVHW�
� �� ����� �� �����
� �� ����� �� �����
� �� ����� �� �����
� ��� ����� �� ����
� �� ����� ��� ����
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�
�� 7KH�DYHUDJH�LQFXEDWLRQ�SHULRG�IRU�FRFFLGLRLGRP\FRVLV�LV����GD\V��ZLWK�D�PLQLPXP�LQFXEDWLRQ�

SHULRG�RI���GD\V��8VLQJ�\RXU�HSLGHPLF�FXUYH�DQG�WKH�DYHUDJH�DQG�PLQLPXP�LQFXEDWLRQ�
SHULRGV�IRU�FRFFLGLRLGRP\FRVLV��LGHQWLI\�WKH�OLNHO\�H[SRVXUH�SHULRG��

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�&KHFN�\RXU�DQVZHUV�RQ�SDJH������

�

�
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Place  
$VVHVVPHQW�RI�DQ�RXWEUHDN�E\�SODFH�QRW�RQO\�SURYLGHV�LQIRUPDWLRQ�
RQ�WKH�JHRJUDSKLF�H[WHQW�RI�D�SUREOHP��EXW�PD\�DOVR�GHPRQVWUDWH�
FOXVWHUV�RU�SDWWHUQV�WKDW�SURYLGH�LPSRUWDQW�HWLRORJLF�FOXHV��$�VSRW�
PDS�LV�D�VLPSOH�DQG�XVHIXO�WHFKQLTXH�IRU�LOOXVWUDWLQJ�ZKHUH�FDVHV�
OLYH��ZRUN��RU�PD\�KDYH�EHHQ�H[SRVHG��
�
6RPH�VSRW�PDSV�LQGLFDWH�HDFK�SDWLHQW¶V�UHVLGHQFH��,I�WKH�PDS�
VKRZV�D�FOXVWHU�RU�RWKHU�SDWWHUQ��VXFK�DV�FDVHV�DORQJ�D�URDG���WKH�
LQYHVWLJDWRU�PXVW�FRQVLGHU�SRVVLEOH�H[SODQDWLRQV�²�SHUKDSV�ZDWHU�
VXSSOLHV��ZLQG�FXUUHQWV��RU�SUR[LPLW\�WR�D�UHVWDXUDQW�RU�JURFHU\��$�
VSRW�PDS��OLNH�WKDW�XVHG�E\�-RKQ�6QRZ�LQ�/RQGRQ�LQ�������VHH�
/HVVRQ����)LJXUH�������FDQ�JLYH�FOXHV�DERXW�PRGH�RI�VSUHDG����)RU�
H[DPSOH��FOXVWHULQJ�RI�FDVHV�LQ�D�ZLQJ�RI�D�QXUVLQJ�KRPH�LV�
FRQVLVWHQW�ZLWK�HLWKHU�D�IRFDO�VRXUFH�RU�SHUVRQ�WR�SHUVRQ�VSUHDG��
ZKHUHDV�VFDWWHULQJ�RI�FDVHV�WKURXJKRXW�WKH�IDFLOLW\�LV�PRUH�
FRQVLVWHQW�ZLWK�D�ZLGHO\�GLVVHPLQDWHG�YHKLFOH�RU�D�VRXUFH�FRPPRQ�
WR�WKH�UHVLGHQWV�WKDW�LV�QRW�DVVRFLDWHG�ZLWK�URRP�DVVLJQPHQW��VXFK�
DV�D�FRPPRQ�GLQLQJ�KDOO�RU�ZDWHU�VXSSO\��,Q�DQ�RXWEUHDN�RI�
SQHXPRFRFFDO�SQHXPRQLD�LQ�D�QXUVLQJ�KRPH�LQ�1HZ�-HUVH\��FDVHV�
ZHUH�PRUH�FRPPRQ�LQ�WKH�QRUWK�ZLQJ�WKDQ�LQ�WKH�VRXWK�ZLQJ�
�)LJXUH�������1XUVLQJ�KRPH�VWDII�GLG�UHSRUW�WKDW�WKH���UHVLGHQWV�RI�
WKH�VRXWK�ZLQJ�ZKR�GHYHORSHG�SQHXPRQLD�GLG�VSHQG�PXFK�RI�WKHLU�
WLPH�LQ�WKH�QRUWK�ZLQJ����
�
)LJXUH�����&DVHV�RI�3QHXPRQLD�E\�5RRP��1XUVLQJ�+RPH�$�²�1HZ�
-HUVH\�������

�
$GDSWHG�IURP��7DQ�&��$�SUHYHQWDEOH�RXWEUHDN�RI�SQHXPRFRFFDO�SQHXPRQLD�DPRQJ�
XQYDFFLQDWHG�QXUVLQJ�KRPH�UHVLGHQWV�LQ�1HZ�-HUVH\�GXULQJ�������,QIHFW�&RQWURO�+RVS�
(SLGHPLRO������������±����
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2IWHQ��D�VSRW�PDS�E\�VLWH�RI�SUHVXPHG�H[SRVXUH�LV�PRUH�
LQIRUPDWLYH�WKDQ�RQH�E\�UHVLGHQFH��)LJXUH�����VKRZV�WKH�ORFDWLRQ�RI�
VWDII�LQ�WZR�RIILFHV�LQ�WKH�8�6��6HQDWH¶V�+DUW�%XLOGLQJ�ZKR�KDG�
QDVDO�VZDEV�SRVLWLYH�IRU�B. anthracis�DIWHU�DQ�HQYHORSH�FRQWDLQLQJ�
DQWKUD[�VSRUHV�ZDV�RSHQHG�LQ�WKHLU�SUHVHQFH����
�
7R�ORRN�IRU�FOXVWHULQJ�LQ�DQ�RXWEUHDN�RI�VXUJLFDO�ZRXQG�LQIHFWLRQV�
LQ�D�KRVSLWDO��FDVHV�PD\�EH�SORWWHG�E\�RSHUDWLQJ�URRP��UHFRYHU\�
URRP��DQG�ZDUG�URRP��,Q�VWXG\LQJ�³VLFN�EXLOGLQJ�V\QGURPH´�DQG�
RWKHU�GLVRUGHUV�UHODWHG�WR�DLU�IORZ�SDWWHUQV�LQ�EXLOGLQJV��FDVHV�
VKRXOG�EH�SORWWHG�E\�ZRUN�ORFDWLRQ��$�VSRW�PDS�PD\�HYHQ�SORW�VLWHV�
RI�UHFUHDWLRQDO�RU�RWKHU�RXWGRRU�H[SRVXUHV��
�
)LJXUH�����'HVN�/RFDWLRQV�RI�3HUVRQV�ZLWK�1DVDO�6ZDEV�3RVLWLYH�IRU�
%DFLOOXV�DQWKUDFLV��+DUW�%XLOGLQJ�²�:DVKLQJWRQ��'&�������

�
$GDSWHG�IURP��/XNDFV�6/��+VX�9��+DUSHU�6��+DQG]HO�7��+D\VOHWW�-��.KDEED]�5��HW�DO��
$QWKUD[�RXWEUHDN�DYHUWHG��SXEOLF�KHDOWK�UHVSRQVH�WR�D�FRQWDPLQDWHG�HQYHORSH�RQ�&DSLWDO�
+LOO±:DVKLQJWRQ��'&��������3UHVHQWHG�DW���VW�$QQXDO�(SLGHPLF�,QWHOOLJHQFH�6HUYLFH�
&RQIHUHQFH��$SULO��������������$WODQWD���
�
6SRW�PDSV�DUH�XVHIXO�IRU�GHPRQVWUDWLQJ�FDVHV�ZLWKLQ�D�JHRJUDSKLF�
DUHD��EXW�WKH\�GR�QRW�WDNH�WKH�VL]H�RI�WKH�XQGHUO\LQJ�SRSXODWLRQ�LQWR�
DFFRXQW��7R�FRPSDUH�LQFLGHQFH�EHWZHHQ�GLIIHUHQW�DUHDV�ZLWK�
GLIIHUHQW�SRSXODWLRQ�GHQVLWLHV��DQ�DUHD�PDS�VKRZLQJ�DUHD�VSHFLILF�
UDWHV�LV�SUHIHUDEOH��)LJXUH�����VKRZV�WKH�QXPEHU�RI�FDVHV�RI�KXPDQ�
JUDQXORF\WLF�HKUOLFKLRVLV�E\�FRXQW\�LQ�:LVFRQVLQ�GXULQJ�����±
������� 7KH�PRVW�FDVHV�RFFXUUHG�LQ�:DVKEXUQ��Q ����DQG�
&KLSSHZD��Q ����&RXQWLHV��%\�GLYLGLQJ�WKH�QXPEHU�RI�FDVHV�E\�
WKH�VL]H�RI�WKH�SRSXODWLRQ��FRXQW\�VSHFLILF�UDWHV�RI�HKUOLFKLRVLV�FDQ�
EH�FDOFXODWHG��)LJXUH�������:KLOH�-DFNVRQ��Q ����DQG�5XVN��Q ���
&RXQWLHV�KDG�IHZHU�FDVHV�WKDQ�&KLSSHZD��WKHLU�SRSXODWLRQV�DUH�
PXFK�VPDOOHU��DQG�WKH\�WXUQHG�RXW�WR�KDYH�KLJKHU�UDWHV�RI�GLVHDVH��
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)LJXUH�����&DVHV�RI�+XPDQ�*UDQXORF\WLF�(KUOLFKLRVLV�E\�&RXQW\�²�
:LVFRQVLQ��0D\�����±'HFHPEHU�������

�
6RXUFH��5DPVH\�$+��%HORQJLD�($��*DOH�&0��'DYLV�-3��2XWFRPHV�RI�WUHDWHG�KXPDQ�
JUDQXORF\WLF�HKUOLFKLRVLV�FDVHV��(PHUJ�,QIHFW�'LV�����������������
��
)LJXUH�����5DWHV�RI�+XPDQ�*UDQXORF\WLF�(KUOLFKLRVLV�E\�&RXQW\�²�
:LVFRQVLQ��0D\�����±'HFHPEHU�������

�
6RXUFH��5DPVH\�$+��%HORQJLD�($��*DOH�&0��'DYLV�-3��2XWFRPHV�RI�WUHDWHG�KXPDQ�
JUDQXORF\WLF�HKUOLFKLRVLV�FDVHV��(PHUJ�,QIHFW�'LV�����������������
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Person 
&KDUDFWHUL]DWLRQ�RI�WKH�RXWEUHDN�E\�SHUVRQ�SURYLGHV�D�GHVFULSWLRQ�
RI�ZKRP�WKH�FDVH�SDWLHQWV�DUH�DQG�ZKR�LV�DW�ULVN��3HUVRQ�
FKDUDFWHULVWLFV�WKDW�DUH�XVXDOO\�GHVFULEHG�LQFOXGH�ERWK�KRVW�
FKDUDFWHULVWLFV��DJH��UDFH��VH[��DQG�PHGLFDO�VWDWXV��DQG�SRVVLEOH�
H[SRVXUHV��RFFXSDWLRQ��OHLVXUH�DFWLYLWLHV��DQG�XVH�RI�PHGLFDWLRQV��
WREDFFR��DQG�GUXJV���%RWK�RI�WKHVH�LQIOXHQFH�VXVFHSWLELOLW\�WR�
GLVHDVH�DQG�RSSRUWXQLWLHV�IRU�H[SRVXUH��
�
7KH�WZR�PRVW�FRPPRQO\�GHVFULEHG�KRVW�FKDUDFWHULVWLFV�DUH�DJH�DQG�
VH[�EHFDXVH�WKH\�DUH�HDVLO\�FROOHFWHG�DQG�EHFDXVH�WKH\�DUH�RIWHQ�
UHODWHG�WR�H[SRVXUH�DQG�WR�WKH�ULVN�RI�GLVHDVH��'HSHQGLQJ�RQ�WKH�
RXWEUHDN��RFFXSDWLRQ��UDFH��RU�RWKHU�SHUVRQDO�FKDUDFWHULVWLFV�
VSHFLILF�WR�WKH�GLVHDVH�XQGHU�LQYHVWLJDWLRQ�DQG�WKH�VHWWLQJ�RI�WKH�
RXWEUHDN�PD\�DOVR�EH�LPSRUWDQW��)RU�H[DPSOH��LQYHVWLJDWRUV�RI�DQ�
RXWEUHDN�RI�KHSDWLWLV�%�PLJKW�FKDUDFWHUL]H�WKH�FDVHV�E\�LQWUDYHQRXV�
GUXJ�XVH�DQG�VH[XDO�FRQWDFWV��WZR�RI�WKH�KLJK�ULVN�H[SRVXUHV�IRU�
WKDW�GLVHDVH��,QYHVWLJDWRUV�RI�D�VFKRRO�EDVHG�JDVWURHQWHULWLV�
RXWEUHDN�PLJKW�GHVFULEH�RFFXUUHQFH�E\�JUDGH�RU�FODVVURRP��DQG�E\�
VWXGHQW�YHUVXV�WHDFKHU�RU�RWKHU�VWDII��
�
(DUO\�LQ�DQ�LQYHVWLJDWLRQ��LQYHVWLJDWRUV�PD\�UHVWULFW�WKH�GHVFULSWLYH�
HSLGHPLRORJ\�WR�QXPEHUV�RI�FDVHV��+RZHYHU��LQ�PDQ\�
FLUFXPVWDQFHV�WKH�LQYHVWLJDWRUV�DOVR�FDOFXODWH�UDWHV��QXPEHU�RI�
FDVHV�GLYLGHG�E\�WKH�SRSXODWLRQ�RU�QXPEHU�RI�SHRSOH�DW�ULVN���
1XPEHUV�LQGLFDWH�WKH�EXUGHQ�RI�GLVHDVH�DQG�DUH�XVHIXO�IRU�SODQQLQJ�
DQG�VHUYLFH�GHOLYHU\��5DWHV�DUH�HVVHQWLDO�IRU�LGHQWLI\LQJ�JURXSV�ZLWK�
HOHYDWHG�ULVN�RI�GLVHDVH���

Summarizing by time, place, and person 
$IWHU�FKDUDFWHUL]LQJ�DQ�RXWEUHDN�E\�WLPH��SODFH��DQG�SHUVRQ��LW�LV�
XVHIXO�WR�VXPPDUL]H�ZKDW�\RX�NQRZ��)RU�H[DPSOH��GXULQJ�DQ�
LQYHVWLJDWLRQ�RI�DQ�RXWEUHDN�RI�/HJLRQQDLUHV¶�GLVHDVH�LQ�/RXLVLDQD��
PHPEHUV�RI�WKH�LQYHVWLJDWLYH�WHDP�GLVFXVVHG�ZKDW�WKH\�NQHZ�EDVHG�
RQ�WKH�GHVFULSWLYH�HSLGHPLRORJ\����6SHFLILFDOO\��WKH�HSLGHPLF�FXUYH�
LQGLFDWHG�WKDW�WKH�RXWEUHDN�ZDV�EDVLFDOO\�RYHU��EHFDXVH�QR�QHZ�
FDVH�KDG�EHHQ�UHSRUWHG�LQ�WKH�SUHYLRXV�WZR�ZHHNV��7KH�DIIHFWHG�
SRSXODWLRQ�KDG�D�JUHDWHU�SURSRUWLRQ�RI�SHUVRQV�ZKR�ZHUH�EODFN��
IHPDOH��\RXQJ��DQG�OHVV�OLNHO\�WR�VPRNH�WKDQ�SHUVRQV�LQ�D�W\SLFDO�
/HJLRQQDLUHV¶�RXWEUHDN��7KHUH�DSSHDUHG�WR�EH�QR�FOXVWHULQJ�E\�
HLWKHU�UHVLGHQFH�RU�ZRUNVLWH��DQG�QR�FRQQHFWLRQ�ZLWK�H[SRVXUH�WR�
WKH�WRZQ¶V�FRROLQJ�WRZHUV��7KXV��WKH�LQYHVWLJDWRUV�ZHUH�IRUFHG�WR�
GHYHORS�QHZ�K\SRWKHVHV�DERXW�D�VRXUFH�RI�/HJLRQQDLUHV¶�GLVHDVH�WR�
H[SODLQ�WKLV�RXWEUHDN��
�

� �
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6WHS����'HYHORS�K\SRWKHVHV�
�
�
�
�
�
�
�
�
�
�

�

³5RXQG�XS�WKH�XVXDO�
VXVSHFWV�´��

��&DSW��5HQDXOW��&ODXGH�
5DLQV��WR�KLV�SROLFHPHQ�

DIWHU�5LFN�%ODLQH�
�+XPSKUH\�%RJDUW��KDG�
MXVW�VKRW�D�1D]L�RIILFHU��

&DVDEODQFD�������
�

�

$OWKRXJK�WKH�QH[W�FRQFHSWXDO�VWHS�LQ�DQ�LQYHVWLJDWLRQ�LV�
IRUPXODWLQJ�K\SRWKHVHV��LQ�UHDOLW\��LQYHVWLJDWRUV�XVXDOO\�EHJLQ�WR�
JHQHUDWH�K\SRWKHVHV�DW�WKH�WLPH�RI�WKH�LQLWLDO�WHOHSKRQH�FDOO��
'HSHQGLQJ�RQ�WKH�RXWEUHDN��WKH�K\SRWKHVHV�PD\�DGGUHVV�WKH�VRXUFH�
RI�WKH�DJHQW��WKH�PRGH��DQG�YHKLFOH�RU�YHFWRU��RI�WUDQVPLVVLRQ��DQG�
WKH�H[SRVXUHV�WKDW�FDXVHG�WKH�GLVHDVH��7KH�K\SRWKHVHV�VKRXOG�EH�
WHVWDEOH��VLQFH�HYDOXDWLQJ�K\SRWKHVHV�LV�WKH�QH[W�VWHS�LQ�WKH�
LQYHVWLJDWLRQ��
�
,Q�DQ�RXWEUHDN�FRQWH[W��K\SRWKHVHV�DUH�JHQHUDWHG�LQ�D�YDULHW\�RI�
ZD\V��)LUVW��FRQVLGHU�ZKDW�\RX�NQRZ�DERXW�WKH�GLVHDVH�LWVHOI��:KDW�
LV�WKH�DJHQW¶V�XVXDO�UHVHUYRLU"�+RZ�LV�LW�XVXDOO\�WUDQVPLWWHG"�:KDW�
YHKLFOHV�DUH�FRPPRQO\�LPSOLFDWHG"�:KDW�DUH�WKH�NQRZQ�ULVN�
IDFWRUV"�,Q�RWKHU�ZRUGV��E\�EHLQJ�IDPLOLDU�ZLWK�WKH�GLVHDVH��\RX�
FDQ��DW�WKH�YHU\�OHDVW��³URXQG�XS�WKH�XVXDO�VXVSHFWV�´�
�
$QRWKHU�XVHIXO�ZD\�WR�JHQHUDWH�K\SRWKHVHV�LV�WR�WDON�WR�D�IHZ�RI�WKH�
FDVH�SDWLHQWV��DV�GLVFXVVHG�LQ�6WHS����7KH�FRQYHUVDWLRQV�DERXW�
SRVVLEOH�H[SRVXUHV�VKRXOG�EH�RSHQ�HQGHG�DQG�ZLGH�UDQJLQJ��QRW�
QHFHVVDULO\�FRQILQHG�WR�WKH�NQRZQ�VRXUFHV�DQG�YHKLFOHV��,Q�VRPH�
FKDOOHQJLQJ�LQYHVWLJDWLRQV�WKDW�\LHOGHG�IHZ�FOXHV��LQYHVWLJDWRUV�
KDYH�FRQYHQHG�D�PHHWLQJ�RI�VHYHUDO�FDVH�SDWLHQWV�WR�VHDUFK�IRU�
FRPPRQ�H[SRVXUHV��,Q�DGGLWLRQ��LQYHVWLJDWRUV�KDYH�VRPHWLPHV�
IRXQG�LW�XVHIXO�WR�YLVLW�WKH�KRPHV�RI�FDVH�SDWLHQWV�DQG�ORRN�WKURXJK�
WKHLU�UHIULJHUDWRUV�DQG�VKHOYHV�IRU�FOXHV�WR�DQ�DSSDUHQW�IRRGERUQH�
RXWEUHDN��
�
-XVW�DV�FDVH�SDWLHQWV�PD\�KDYH�LPSRUWDQW�LQVLJKWV�LQWR�FDXVHV��VR�
WRR�PD\�WKH�ORFDO�KHDOWK�GHSDUWPHQW�VWDII��7KH�ORFDO�VWDII�NQRZ�WKH�
SHRSOH�LQ�WKH�FRPPXQLW\�DQG�WKHLU�SUDFWLFHV��DQG�RIWHQ�KDYH�
K\SRWKHVHV�EDVHG�RQ�WKHLU�NQRZOHGJH��
�
7KH�GHVFULSWLYH�HSLGHPLRORJ\�PD\�SURYLGH�XVHIXO�FOXHV�WKDW�FDQ�EH�
WXUQHG�LQWR�K\SRWKHVHV��,I�WKH�HSLGHPLF�FXUYH�SRLQWV�WR�D�QDUURZ�
SHULRG�RI�H[SRVXUH��ZKDW�HYHQWV�RFFXUUHG�DURXQG�WKDW�WLPH"�:K\�
GR�WKH�SHRSOH�OLYLQJ�LQ�RQH�SDUWLFXODU�DUHD�KDYH�WKH�KLJKHVW�DWWDFN�
UDWH"�:K\�DUH�VRPH�JURXSV�ZLWK�SDUWLFXODU�DJH��VH[��RU�RWKHU�
SHUVRQ�FKDUDFWHULVWLFV�DW�JUHDWHU�ULVN�WKDQ�RWKHU�JURXSV�ZLWK�
GLIIHUHQW�SHUVRQ�FKDUDFWHULVWLFV"�6XFK�TXHVWLRQV�DERXW�WKH�GDWD�PD\�
OHDG�WR�K\SRWKHVHV�WKDW�FDQ�EH�WHVWHG�E\�DSSURSULDWH�DQDO\WLF�
WHFKQLTXHV��
��



,QYHVWLJDWLQJ�DQ�2XWEUHDN�
�3DJH������

�
�
�
�

�

:KHQ�WKH�HSLGHPLRORJ\�
GRHV�QRW�ILW�WKH�QDWXUDO�
SDWWHUQ��WKLQN�XQQDWXUDO��
L�H���LQWHQWLRQDO��
�

�

*LYHQ�UHFHQW�FRQFHUQV�DERXW�ELRWHUURULVP��LQYHVWLJDWRUV�VKRXOG�
FRQVLGHU�LQWHQWLRQDO�GLVVHPLQDWLRQ�RI�DQ�LQIHFWLRXV�RU�FKHPLFDO�
DJHQW�ZKHQ�WU\LQJ�WR�GHWHUPLQH�WKH�FDXVH�RI�DQ�RXWEUHDN��$Q�
LQWHQWLRQDO�DFW��RQH�ZLWK�HLWKHU�WHUURULVW�RU�FULPLQDO�LQWHQW��VKRXOG�
EH�FRQVLGHUHG�XQGHU�D�YDULHW\�RI�FLUFXPVWDQFHV�OLVWHG�LQ�7DEOH������
,QYHVWLJDWRUV�RI�DQ�RXWEUHDN�RI�VDOPRQHOORVLV�LQ�7KH�'DOOHV��
2UHJRQ��ZHUH�VWXPSHG�ZKHQ�WKH\�ZHUH�DEOH�WR�LPSOLFDWH�VDODG�EDUV�
LQ�VHYHUDO�ORFDO�UHVWDXUDQWV��EXW�FRXOG�QRW�LGHQWLI\�DQ\�FRPPRQ�
LQJUHGLHQWV�RU�GLVWULEXWLRQ�V\VWHP����$�\HDU�ODWHU��D�PHPEHU�RI�D�
ORFDO�FXOW�DGPLWWHG�WKDW�WKH�FXOW�KDG�LQWHQWLRQDOO\�FRQWDPLQDWHG�WKH�
VDODGV�EDUV�ZLWK�Salmonella RUJDQLVPV��7KH�OHVVRQ�OHDUQHG�LV�WKDW�
ZKHQ�WKH�HSLGHPLRORJ\�GRHV�QRW�ILW�WKH�XVXDO�RU�QDWXUDO�SDWWHUQV�RI�
WUDQVPLVVLRQ��LQYHVWLJDWRUV�VKRXOG�WKLQN�DERXW�LQWHQWLRQDO�PRGHV�RI�
WUDQVPLVVLRQ� 

 
7DEOH�����(SLGHPLRORJLF�&OXHV�WR�%LRWHUURULVP�

�� 6LQJOH�FDVH�RI�GLVHDVH�FDXVHG�E\�DQ�XQFRPPRQ�DJHQW��H�J���JODQGHUV��VPDOOSR[��YLUDO�KHPRUUKDJLF�IHYHU��
LQKDODWLRQDO�RU�FXWDQHRXV�DQWKUD[��ZLWKRXW�DGHTXDWH�HSLGHPLRORJLF�H[SODQDWLRQ�

�� 8QXVXDO��DW\SLFDO��JHQHWLFDOO\�HQJLQHHUHG��RU�DQWLTXDWHG�VWUDLQ�RI�DQ�DJHQW��RU�DQWLELRWLF�UHVLVWDQFH�SDWWHUQ��
�� +LJKHU�PRUELGLW\�DQG�PRUWDOLW\�LQ�DVVRFLDWLRQ�ZLWK�D�FRPPRQ�GLVHDVH�RU�V\QGURPH�RU�IDLOXUH�RI�VXFK�SDWLHQWV�

WR�UHVSRQG�WR�XVXDO�WKHUDS\�
�� 8QXVXDO�GLVHDVH�SUHVHQWDWLRQ��H�J���LQKDODWLRQDO�DQWKUD[�RU�SQHXPRQLF�SODJXH��
�� 'LVHDVH�ZLWK�DQ�XQXVXDO�JHRJUDSKLF�RU�VHDVRQDO�GLVWULEXWLRQ��H�J���WXODUHPLD�LQ�D�QRQ�HQGHPLF�DUHD��

LQIOXHQ]D�LQ�WKH�VXPPHU��
�� 6WDEOH�HQGHPLF�GLVHDVH�ZLWK�DQ�XQH[SODLQHG�LQFUHDVH�LQ�LQFLGHQFH��H�J���WXODUHPLD��SODJXH��
�� $W\SLFDO�GLVHDVH�WUDQVPLVVLRQ�WKURXJK�DHURVROV��IRRG��RU�ZDWHU��LQ�D�PRGH�VXJJHVWLQJ�GHOLEHUDWH�VDERWDJH�

�L�H���QR�RWKHU�SK\VLFDO�H[SODQDWLRQ��
�� 1R�LOOQHVV�LQ�SHUVRQV�ZKR�DUH�QRW�H[SRVHG�WR�FRPPRQ�YHQWLODWLRQ�V\VWHPV��KDYH�VHSDUDWH�FORVHG�YHQWLODWLRQ�

V\VWHPV��ZKHQ�LOOQHVV�LV�VHHQ�LQ�SHUVRQV�LQ�FORVH�SUR[LPLW\�ZKR�KDYH�D�FRPPRQ�YHQWLODWLRQ�V\VWHP�
�� 6HYHUDO�XQXVXDO�RU�XQH[SODLQHG�GLVHDVHV�FRH[LVWLQJ�LQ�WKH�VDPH�SDWLHQW�ZLWKRXW�DQ\�RWKHU�H[SODQDWLRQ�
��� 8QXVXDO�LOOQHVV�WKDW�DIIHFWV�D�ODUJH��GLVSDUDWH�SRSXODWLRQ��H�J���UHVSLUDWRU\�GLVHDVH�LQ�D�ODUJH�SRSXODWLRQ�PD\�

VXJJHVW�H[SRVXUH�WR�DQ�LQKDODWLRQDO�SDWKRJHQ�RU�FKHPLFDO�DJHQW��
��� ,OOQHVV�WKDW�LV�XQXVXDO��RU�DW\SLFDO��IRU�D�JLYHQ�SRSXODWLRQ�RU�DJH�JURXS��H�J���RXWEUHDN�RI�PHDVOHV�OLNH�UDVK�

LQ�DGXOWV��
��� 8QXVXDO�SDWWHUQ�RI�GHDWK�RU�LOOQHVV�DPRQJ�DQLPDOV��ZKLFK�PD\�EH�XQH[SODLQHG�RU�DWWULEXWHG�WR�DQ�DJHQW�RI�

ELRWHUURULVP��WKDW�SUHFHGHV�RU�DFFRPSDQLHV�LOOQHVV�RU�GHDWK�LQ�KXPDQV�
��� 8QXVXDO�SDWWHUQ�RI�GHDWK�RU�LOOQHVV�DPRQJ�KXPDQV��ZKLFK�PD\�EH�XQH[SODLQHG�RU�DWWULEXWHG�WR�DQ�DJHQW�RI�

ELRWHUURULVP��WKDW�SUHFHGHV�RU�DFFRPSDQLHV�LOOQHVV�RU�GHDWK�LQ�DQLPDOV�
��� ,OO�SHUVRQV�ZKR�VHHN�WUHDWPHQW�DW�DERXW�WKH�VDPH�WLPH��SRLQW�VRXUFH�ZLWK�FRPSUHVVHG�HSLGHPLF�FXUYH��
��� 6LPLODU�JHQHWLF�W\SH�DPRQJ�DJHQWV�LVRODWHG�IURP�WHPSRUDOO\�RU�VSDWLDOO\�GLVWLQFW�VRXUFHV�
��� 6LPXOWDQHRXV�FOXVWHUV�RI�VLPLODU�LOOQHVV�LQ�QRQFRQWLJXRXV�DUHDV��GRPHVWLF�RU�IRUHLJQ�
��� /DUJH�QXPEHU�RI�FDVHV�RI�XQH[SODLQHG�GLVHDVHV�RU�GHDWKV�

6RXUFH��7UHDGZHOO�7$��.RR�'��.XNHU�.��.KDQ�$6��(SLGHPLRORJLF�FOXHV�WR�ELRWHUURULVP��3XEOLF�+HDOWK�5HSRUWV�������������±���
 

2XWOLHUV�DOVR�FDQ�SURYLGH�LPSRUWDQW�FOXHV��,Q�DQ�RXWEUHDN�RI�
WK\URWR[LFRVLV�LQ�������PRVW�FDVHV�FDPH�IURP�/XYHUQH��0LQQHVRWD��
DQG�WKH�VXUURXQGLQJ�DUHDV��2QO\�RQH�FDVH�ZDV�LGHQWLILHG�LQ�6LRX[�
)DOOV��6RXWK�'DNRWD�����PLOHV�DZD\��'LG�WKLV�SHUVRQ�HYHU�JR�WR�
/XYHUQH"�Yes��:DV�VKH�D�IULHQG�RU�DFTXDLQWDQFH�RI�DQ\�RI�WKH�
/XYHUQH�FDVHV"�Not really��:KDW�GRHV�VKH�GR�ZKHQ�VKH�JRHV�WR�
/XYHUQH"�Visit my father and buy the locally produced ground beef 
that he sells in his store��$KD��7KH�K\SRWKHVLV�WKDW�WKH�ORFDOO\�
SURGXFHG�JURXQG�EHHI�ZDV�WKH�YHKLFOH�FRXOG�HDVLO\�EH�WHVWHG�E\�
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DVNLQJ�FDVH�SDWLHQWV�DQG�FRQWUROV��SHUVRQV�ZLWKRXW�WK\URWR[LFRVLV�
RU�RWKHU�WK\URLG�GLVHDVH��ZKHWKHU�WKH\�DWH�JURXQG�EHHI�IURP�WKH�
VDPH�VRXUFH��&DVH�SDWLHQWV�GLG��FRQWUROV�GLG�QRW����

6WHS����(YDOXDWH�K\SRWKHVHV�HSLGHPLRORJLFDOO\�
$IWHU�D�K\SRWKHVLV�WKDW�PLJKW�H[SODLQ�DQ�RXWEUHDN�KDV�EHHQ�
GHYHORSHG��WKH�QH[W�VWHS�LV�WR�HYDOXDWH�WKH�SODXVLELOLW\�RI�WKDW�
K\SRWKHVLV��7\SLFDOO\��K\SRWKHVHV�LQ�D�ILHOG�LQYHVWLJDWLRQ�DUH�
HYDOXDWHG�XVLQJ�D�FRPELQDWLRQ�RI�HQYLURQPHQWDO�HYLGHQFH��
ODERUDWRU\�VFLHQFH��DQG�HSLGHPLRORJ\��)URP�DQ�HSLGHPLRORJLF�SRLQW�
RI�YLHZ��K\SRWKHVHV�DUH�HYDOXDWHG�LQ�RQH�RI�WZR�ZD\V��HLWKHU�E\�
FRPSDULQJ�WKH�K\SRWKHVHV�ZLWK�WKH�HVWDEOLVKHG�IDFWV�RU�E\�XVLQJ�
DQDO\WLF�HSLGHPLRORJ\�WR�TXDQWLI\�UHODWLRQVKLSV�DQG�DVVHVV�WKH�UROH�
RI�FKDQFH��
�
7KH�ILUVW�PHWKRG�LV�OLNHO\�WR�EH�XVHG�ZKHQ�WKH�FOLQLFDO��ODERUDWRU\��
HQYLURQPHQWDO��DQG�RU�HSLGHPLRORJLF�HYLGHQFH�VR�REYLRXVO\�
VXSSRUWV�WKH�K\SRWKHVHV�WKDW�IRUPDO�K\SRWKHVLV�WHVWLQJ�LV�
XQQHFHVVDU\��)RU�H[DPSOH��LQ�DQ�RXWEUHDN�RI�K\SHUYLWDPLQRVLV�'�
WKDW�RFFXUUHG�LQ�0DVVDFKXVHWWV�LQ�������LQYHVWLJDWRUV�IRXQG�WKDW�DOO�
RI�WKH�FDVH�SDWLHQWV�GUDQN�PLON�GHOLYHUHG�WR�WKHLU�KRPHV�E\�D�ORFDO�
GDLU\��7KHUHIRUH��LQYHVWLJDWRUV�K\SRWKHVL]HG�WKDW�WKH�GDLU\�ZDV�WKH�
VRXUFH�DQG�WKH�PLON�ZDV�WKH�YHKLFOH��:KHQ�WKH\�YLVLWHG�WKH�GDLU\��
WKH\�TXLFNO\�UHFRJQL]HG�WKDW�WKH�GDLU\�ZDV�LQDGYHUWHQWO\�DGGLQJ�IDU�
PRUH�WKDQ�WKH�UHFRPPHQGHG�GRVH�RI�YLWDPLQ�'�WR�WKH�PLON��1R�
DQDO\WLF�HSLGHPLRORJ\�ZDV�UHDOO\�QHFHVVDU\�WR�HYDOXDWH�WKH�EDVLF�
K\SRWKHVLV�LQ�WKLV�VHWWLQJ�RU�WR�LPSOHPHQW�DSSURSULDWH�FRQWURO�
PHDVXUHV��DOWKRXJK�LQYHVWLJDWRUV�GLG�FRQGXFW�DGGLWLRQDO�VWXGLHV�WR�
LGHQWLI\�DGGLWLRQDO�ULVN�IDFWRUV�������
�
,Q�PDQ\�RWKHU�LQYHVWLJDWLRQV��KRZHYHU��WKH�FLUFXPVWDQFHV�DUH�QRW�DV�
VWUDLJKWIRUZDUG��DQG�LQIRUPDWLRQ�IURP�WKH�VHULHV�RI�FDVHV�LV�QRW�
VXIILFLHQWO\�FRPSHOOLQJ�RU�FRQYLQFLQJ��,Q�VXFK�LQYHVWLJDWLRQV��
HSLGHPLRORJLVWV�XVH�DQDO\WLF�HSLGHPLRORJ\�WR�WHVW�WKHLU�K\SRWKHVHV��
7KH�NH\�IHDWXUH�RI�DQDO\WLF�HSLGHPLRORJ\�LV�D�FRPSDULVRQ�JURXS��
7KH�FRPSDULVRQ�JURXS�DOORZV�HSLGHPLRORJLVWV�WR�FRPSDUH�WKH�
observed SDWWHUQ�DPRQJ�FDVH�SDWLHQWV�RU�D�JURXS�RI�H[SRVHG�SHUVRQV�
ZLWK�WKH�expected�SDWWHUQ�DPRQJ�QRQFDVHV�RU�XQH[SRVHG�SHUVRQV��
%\�FRPSDULQJ�WKH�REVHUYHG�ZLWK�H[SHFWHG�SDWWHUQV��HSLGHPLRORJLVWV�
FDQ�GHWHUPLQH�ZKHWKHU�WKH�REVHUYHG�SDWWHUQ�GLIIHUV�VXEVWDQWLDOO\�
IURP�ZKDW�VKRXOG�EH�H[SHFWHG�DQG��LI�VR��E\�ZKDW�GHJUHH��,Q�RWKHU�
ZRUGV��HSLGHPLRORJLVWV�FDQ�XVH�DQDO\WLF�HSLGHPLRORJ\�ZLWK�LWV�
KDOOPDUN�FRPSDULVRQ�JURXS�WR�TXDQWLI\�UHODWLRQVKLSV�EHWZHHQ�
H[SRVXUHV�DQG�GLVHDVH��DQG�WR�WHVW�K\SRWKHVHV�DERXW�FDXVDO�
UHODWLRQVKLSV��7KH�WZR�PRVW�FRPPRQ�W\SHV�RI�DQDO\WLF�HSLGHPLRORJ\�
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VWXGLHV�XVHG�LQ�ILHOG�LQYHVWLJDWLRQV�DUH�UHWURVSHFWLYH�FRKRUW�VWXGLHV�
DQG�FDVH�FRQWURO�VWXGLHV��DV�GHVFULEHG�LQ�WKH�IROORZLQJ�VHFWLRQV��

Retrospective cohort studies 
$�UHWURVSHFWLYH�FRKRUW�VWXG\�LV�WKH�VWXG\�RI�FKRLFH�IRU�DQ�RXWEUHDN�LQ�
D�VPDOO��ZHOO�GHILQHG�SRSXODWLRQ��VXFK�DV�DQ�RXWEUHDN�RI�
JDVWURHQWHULWLV�DPRQJ�ZHGGLQJ�JXHVWV�IRU�ZKLFK�D�FRPSOHWH�OLVW�RI�
JXHVWV�LV�DYDLODEOH��,Q�D�FRKRUW�VWXG\��WKH�LQYHVWLJDWRU�FRQWDFWV�HDFK�
PHPEHU�RI�WKH�GHILQHG�SRSXODWLRQ��H�J���ZHGGLQJ�JXHVWV���GHWHUPLQHV�
HDFK�SHUVRQ¶V�H[SRVXUH�WR�SRVVLEOH�VRXUFHV�DQG�YHKLFOHV��H�J���ZKDW�
IRRG�DQG�GULQNV�HDFK�JXHVW�FRQVXPHG���DQG�QRWHV�ZKHWKHU�WKH�SHUVRQ�
ODWHU�EHFDPH�LOO�ZLWK�WKH�GLVHDVH�LQ�TXHVWLRQ��H�J���JDVWURHQWHULWLV���
�
$IWHU�FROOHFWLQJ�VLPLODU�LQIRUPDWLRQ�IURP�HDFK�DWWHQGHH��WKH�
LQYHVWLJDWRU�FDOFXODWHV�DQ�DWWDFN�UDWH�IRU�WKRVH�H[SRVHG�WR��H�J���ZKR�
DWH��D�SDUWLFXODU�LWHP�DQG�DQ�DWWDFN�UDWH�IRU�WKRVH�ZKR�ZHUH�QRW�
H[SRVHG��*HQHUDOO\��DQ�H[SRVXUH�WKDW�KDV�WKH�IROORZLQJ�WKUHH�
FKDUDFWHULVWLFV�RU�FULWHULD�LV�FRQVLGHUHG�D�VWURQJ�VXVSHFW��

�� 7KH�DWWDFN�UDWH�LV�KLJK�DPRQJ�WKRVH�H[SRVHG�WR�WKH�LWHP��
�� 7KH�DWWDFN�UDWH�LV�ORZ�DPRQJ�WKRVH�QRW�H[SRVHG��VR�WKH�

GLIIHUHQFH�RU�UDWLR�EHWZHHQ�DWWDFN�UDWHV�LV�KLJK��
�� 0RVW�RI�WKH�FDVH�SDWLHQWV�ZHUH�H[SRVHG�WR�WKH�LWHP��VR�WKDW�

WKH�H[SRVXUH�FRXOG�³H[SODLQ´�RU�DFFRXQW�IRU�PRVW��LI�QRW�DOO��
RI�WKH�FDVHV��

�
�

�

0HWKRG�IRU�FDOFXODWLQJ�ULVN�
UDWLR���
�
$WWDFN�UDWH��ULVN��
LQ�H[SRVHG�JURXS�
�
$WWDFN�UDWH��ULVN��
LQ�XQH[SRVHG�JURXS�

�

�

Relative and attributable risk. &RPPRQO\��WKH�LQYHVWLJDWRU�
FRPSDUHV�WKH�DWWDFN�UDWH�LQ�WKH�H[SRVHG�JURXS�WR�WKH�DWWDFN�UDWH�LQ�
WKH�XQH[SRVHG�JURXS�WR�PHDVXUH�WKH�DVVRFLDWLRQ�EHWZHHQ�WKH�
H[SRVXUH��H�J���WKH�IRRG�LWHP��DQG�GLVHDVH��7KLV�LV�FDOOHG�WKH�risk 
ratio�RU�WKH�relative risk��:KHQ�WKH�DWWDFN�UDWH�IRU�WKH�H[SRVHG�
JURXS�LV�WKH�VDPH�DV�WKH�DWWDFN�UDWH�IRU�WKH�XQH[SRVHG�JURXS��WKH�
UHODWLYH�ULVN�LV�HTXDO�WR������DQG�WKH�H[SRVXUH�LV�VDLG�QRW�WR�EH�
DVVRFLDWHG�ZLWK�GLVHDVH��7KH�JUHDWHU�WKH�GLIIHUHQFH�LQ�DWWDFN�UDWHV�
EHWZHHQ�WKH�H[SRVHG�DQG�XQH[SRVHG�JURXSV��WKH�ODUJHU�WKH�UHODWLYH�
ULVN��DQG�WKH�VWURQJHU�WKH�DVVRFLDWLRQ�EHWZHHQ�H[SRVXUH�DQG�GLVHDVH�
�
7DEOH�����LQFOXGHV�GDWD�IURP�DQ�LQYHVWLJDWLRQ�RI�DQ�RXWEUHDN�RI�
Salmonella�7\SKLPXULXP�JDVWURHQWHULWLV�IROORZLQJ�D�FRPSDQ\¶V�
KROLGD\�EDQTXHW�LQ�'HFHPEHU���������$SSUR[LPDWHO\�����SHUVRQV�
DWWHQGHG�WKH�SDUW\��DQG�RI�����ZKR�ZHUH�LQWHUYLHZHG�����������PHW�
WKH�FDVH�GHILQLWLRQ��)RRG�VSHFLILF�DWWDFN�UDWHV�IRU�WKRVH�ZKR�GLG�DQG�
GLG�QRW�HDW�HDFK�RI���LWHPV�VHUYHG�RQO\�DW�WKLV�EDQTXHW�DUH�SUHVHQWHG��
�
6FDQ�WKH�FROXPQ�RI�DWWDFN�UDWHV�DPRQJ�WKRVH�ZKR�DWH�WKH�VSHFLILHG�
LWHPV�DQG�FRQVLGHU�WKH�WKUHH�FULWHULD�OLVWHG�RQ�WKH�SUHYLRXV�SDJH��
:KLFK�LWHP�VKRZV�WKH�KLJKHVW�DWWDFN�UDWH"�,V�WKH�DWWDFN�UDWH�ORZ�
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DPRQJ�SHUVRQV�QRW�H[SRVHG�WR�WKDW�LWHP"�:HUH�PRVW�RI�WKH����FDVH�
SDWLHQWV�H[SRVHG�WR�WKDW�IRRG�LWHP"��

�
7DEOH�����$WWDFN�5DWHV�%\�,WHPV�6HUYHG�DW�&RPSDQ\�$¶V�+ROLGD\�%DQTXHW�²�9LUJLQLD��'HFHPEHU������

)RRG�,WHPV�
6HUYHG�

1XPEHU�RI�3HUVRQV�ZKR�$7(��
6SHFLILHG�)RRG� �

1XPEHU�RI�3HUVRQV�ZKR�','�127�
($7�6SHFLILHG�)RRG�

5LVN��
5DWLR�,OO� 1RW�,OO� 7RWDO� $WWDFN�5DWH� � ,OO� 1RW�,OO� 7RWDO� $WWDFN�5DWH�

%HHI� ��� ��� ��� ���� � �� ��� ��� ���� ����
5DYLROL� ��� ��� ��� ���� � ��� ��� ��� ���� ����
&DMXQ�VDXFH
� ��� ��� ��� ���� � ��� ��� ��� ���� ����
3HVWR�FUHDP
� ��� ��� ��� ���� � ��� ��� ��� ���� ����
&DOLIRUQLD�UROOV
� ��� ��� ��� ���� � ��� ��� ��� ���� ����
0XVKURRPV
� ��� ��� ��� ���� � ��� ��� ��� ���� ����
%URFFROL
� ��� ��� ��� ���� � ��� ��� ��� ���� ����
&DUURWV
� ��� ��� ��� ���� � ��� ��� ��� ���� ����
3RWDWRHV
� ��� ��� ��� ���� � ��� ��� ��� ���� ����


([FOXGHV���RU�PRUH�SHUVRQV�ZLWK�LQGHILQLWH�KLVWRU\�RI�FRQVXPSWLRQ�RI�WKDW�IRRG��
�
6RXUFH��-DQL�$$��%DUUHWW�(��0XUSK\�-��1RUWRQ�'��1RYDN�&��3DLQWHU�-��7RQH\�'��$�VWHDPVKLS�IXOO�RI�WURXEOH��DQ�RXWEUHDN�RI�6DOPRQHOOD�
7\SKLPXULXP�'7�����JDVWURHQWHULWLV�DW�D�KROLGD\�EDQTXHW±9LUJLQLD��������3UHVHQWHG�DW���UG�$QQXDO�(SLGHPLF�,QWHOOLJHQFH�6HUYLFH�
&RQIHUHQFH��$SULO��������������$WODQWD����

�
%HHI��ZKLFK�KDG�WKH�KLJKHVW�DWWDFN�UDWH�DPRQJ�WKRVH�ZKR�DWH�LW��WKH�
ORZHVW�DWWDFN�UDWH�DPRQJ�WKRVH�ZKR�GLG�QRW�HDW�LW��DQG�FRXOG�
DFFRXQW�IRU�DOPRVW�DOO�����RI�����RI�WKH�FDVHV��ZDV�LQGHHG�WKH�
FXOSULW��7KH�GDWD�VKRZLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�DQ�H[SRVXUH�DQG�
GLVHDVH�DUH�RIWHQ�GLVSOD\HG�LQ�D�WZR�E\�WZR�WDEOH��7KH�IROORZLQJ�
WZR�E\�WZR�WDEOH�VKRZV�WKH�GDWD�IRU�EHHI�DQG�JDVWURHQWHULWLV��
�

7DEOH�����5LVN�RI�*DVWURHQWHULWLV�%\�&RQVXPSWLRQ�RI�%HHI�²�9LUJLQLD��'HFHPEHU������

� � ,OO� 1RW�,OO� 7RWDO� $WWDFN�5DWH��5LVN��

$WH�EHHI"�
Ate be e f <HV� ��� ��� ��� ������

Ate be 1R� �� ��� ��� ������

� Ate be 7RWDO� ��� ��� ���� ������

5LVN�UDWLR� ������������� �����
3URSRUWLRQ�RI�FDVHV�H[SRVHG� ��������� �������

3RSXODWLRQ�DWWULEXWDEOH�ULVN�SHUFHQW� ���������������������� ��������

6RXUFH��-DQL�$$��%DUUHWW�(��0XUSK\�-��1RUWRQ�'��1RYDN�&��3DLQWHU�-��7RQH\�'��$�VWHDPVKLS�IXOO�RI�WURXEOH��DQ�RXWEUHDN�RI�6DOPRQHOOD�
7\SKLPXULXP�'7�����JDVWURHQWHULWLV�DW�D�KROLGD\�EDQTXHW±9LUJLQLD��������3UHVHQWHG�DW���UG�$QQXDO�(SLGHPLF�,QWHOOLJHQFH�6HUYLFH�
&RQIHUHQFH��$SULO��������������$WODQWD���

�
7KH�ULVN�UDWLR�LV�FDOFXODWHG�DV�WKH�UDWLR�RI�WKH�DWWDFN�UDWHV�RU�ULVNV��
L�H���������GLYLGHG�E\��������ZKLFK�HTXDOV������7KLV�ULVN�UDWLR�
LQGLFDWHV�WKDW�SHUVRQV�ZKR�DWH�WKH�EHHI�ZHUH�����WLPHV�PRUH�OLNHO\�
WR�EHFRPH�LOO�WKDQ�WKRVH�ZKR�GLG�QRW�HDW�WKH�EHHI��
�
&RQVLGHULQJ�WKH�WKLUG�FULWHULRQ�OLVWHG�HDUOLHU��QRWLFH�WKDW�DOPRVW�DOO�
����RXW�RI�����RI�WKH�FDVHV�FRXOG�EH�DFFRXQWHG�IRU�E\�WKH�EHHI��
6RPH�LQYHVWLJDWRUV�XVH�D�PRUH�TXDQWLWDWLYH�DSSURDFK�DQG�FDOFXODWH��
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�

�

0HWKRG�IRU�FDOFXODWLQJ�
SRSXODWLRQ�DWWULEXWDEOH�ULVN�
SHUFHQW���

��$53���$58���

$53�

$53� � $WWDFN�UDWH��ULVN��LQ�
WRWDO�SRSXODWLRQ�

$58� � $WWDFN�UDWH��ULVN��LQ�
XQH[SRVHG�JURXS�

�

�

D�SRSXODWLRQ�DWWULEXWDEOH�ULVN�SHUFHQW�IRU�HDFK�IRRG��7KH�SRSXODWLRQ�
DWWULEXWDEOH�ULVN�SHUFHQW�GHVFULEHV�WKH�SURSRUWLRQ�RI�LOOQHVV�LQ�WKH�
HQWLUH�VWXG\�SRSXODWLRQ�WKDW�FRXOG�EH�DWWULEXWDEOH�WR�D�JLYHQ�
H[SRVXUH��DVVXPLQJ�WKDW�WKRVH�ZKR�EHFDPH�LOO�LQ�WKH�XQH[SRVHG�
JURXS�DQG�D�VLPLODU�SURSRUWLRQ�LQ�WKH�H[SRVHG�JURXS�PXVW�EH�
DWWULEXWDEOH�WR�VRPHWKLQJ�HOVH��7KH�SRSXODWLRQ�DWWULEXWDEOH�ULVN�
SHUFHQW�PD\�DFWXDOO\�EH�DQ�XQGHUHVWLPDWH�LQ�PDQ\�RXWEUHDNV��VLQFH�
LW�GRHV�QRW�WDNH�LQWR�DFFRXQW�VXFK�FRPPRQ�RFFXUUHQFHV�DV�FURVV�
FRQWDPLQDWLRQ�RI�IRRGV�RU�VDPSOLQJ�RI�D�VSRXVH¶V�GLVK��7KH�
SRSXODWLRQ�DWWULEXWDEOH�ULVN�SHUFHQW�IRU�EHHI�ZDV��������VHH�7DEOH�
������PXFK�KLJKHU�WKDQ�WKDW�IRU�DQ\�RWKHU�IRRG��
�
Statistical significance testing. :KHQ�DQ�H[SRVXUH�LV�IRXQG�WR�KDYH�
D�UHODWLYH�ULVN�GLIIHUHQW�IURP������PDQ\�LQYHVWLJDWRUV�FDOFXODWH�D�
FKL�VTXDUH�RU�RWKHU�WHVW�RI�VWDWLVWLFDO�VLJQLILFDQFH�WR�GHWHUPLQH�WKH�
OLNHOLKRRG�RI�ILQGLQJ�DQ�DVVRFLDWLRQ�DV�ODUJH�RU�ODUJHU�RQ�WKH�EDVLV�
RI�FKDQFH�DORQH��$�GHWDLOHG�GHVFULSWLRQ�RI�VWDWLVWLFDO�WHVWLQJ�LV�
EH\RQG�WKH�VFRSH�RI�WKLV�OHVVRQ��EXW�WKH�IROORZLQJ�WH[W�SUHVHQWV�
VRPH�NH\�IHDWXUHV�DQG�IRUPXODV��
�
7R�WHVW�DQ�DVVRFLDWLRQ�IRU�VWDWLVWLFDO�VLJQLILFDQFH��DVVXPH�ILUVW�WKDW�
WKH�H[SRVXUH�LV�QRW�UHODWHG�WR�GLVHDVH��L�H���WKH�UHODWLYH�ULVN��55��
HTXDOV������7KLV�DVVXPSWLRQ�LV�NQRZQ�DV�WKH�null hypothesis��7KH�
alternative hypothesis��ZKLFK�ZLOO�EH�DGRSWHG�LI�WKH�QXOO�
K\SRWKHVLV�SURYHV�WR�EH�LPSODXVLEOH��LV�WKDW�H[SRVXUH is�DVVRFLDWHG�
ZLWK�GLVHDVH��1H[W��FRPSXWH�D�PHDVXUH�RI�DVVRFLDWLRQ��VXFK�DV�D�
ULVN�UDWLR�RU�RGGV�UDWLR��7KHQ�FDOFXODWH�D�FKL�VTXDUH�RU�RWKHU�
VWDWLVWLFDO�WHVW��7KLV�WHVW�LQGLFDWHV�WKH�SUREDELOLW\�RI�ILQGLQJ�DQ�
DVVRFLDWLRQ�DV�VWURQJ�DV�RU�VWURQJHU�WKDQ�WKH�RQH�\RX�KDYH�REVHUYHG�
LI�WKH�QXOO�K\SRWKHVLV�ZHUH�UHDOO\�WUXH��WKDW�LV��LI�LQ�UHDOLW\�WKH�
H[SRVXUH�EHLQJ�WHVWHG�ZDV�QRW�UHODWHG�WR�WKH�GLVHDVH��7KLV�
SUREDELOLW\�LV�FDOOHG�WKH�p-value��$�YHU\�VPDOO�S�YDOXH�PHDQV�WKDW�
WKH�REVHUYHG�DVVRFLDWLRQ�RFFXUV�RQO\�UDUHO\�LI�WKH�QXOO�K\SRWKHVLV�LV�
WUXH��,I�WKH�S�YDOXH�LV�VPDOOHU�WKDQ�VRPH�FXWRII�WKDW�KDV�EHHQ�
VSHFLILHG�LQ�DGYDQFH��FRPPRQO\������RU�����\RX�GLVFDUG�RU�UHMHFW�
WKH�QXOO�K\SRWKHVLV�LQ�IDYRU�RI�WKH�DOWHUQDWLYH�K\SRWKHVLV��
�
7DEOH�����VKRZV�WKH�VWDQGDUG�QRWDWLRQ�IRU�D�WZR�E\�WZR�WDEOH��

�
7DEOH�����6WDQGDUG�1RWDWLRQ�RI�D�7ZR�%\�7ZR�7DEOH�

� ,OO� :HOO� 7RWDO� $WWDFN�5DWH��5LVN��

([SRVHG� D� E� D�E� �+�� D���D�E�

8QH[SRVHG� F� G� F�G� �+�� F���F�G�

7RWDO� D�F 9�� E�G 9�� 7� 9����7�

�
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�
�
�

�

2QH�IRUPXOD�IRU�WKH�FKL�VTXDUH�
WHVW��

7�DG�EF���

H1 x H0 x V1 x V2 
�

�

7KH�PRVW�FRPPRQ�VWDWLVWLFDO�WHVW�IRU�GDWD�LQ�D�WZR�E\�WZR�WDEOH�
IURP�DQ�RXWEUHDN�LV�WKH�FKL�VTXDUH�WHVW��7R�DSSO\�WKLV�WHVW��FDOFXODWH�
WKH�FKL�VTXDUH�VWDWLVWLF��WKHQ�ORRN�XS�LWV�FRUUHVSRQGLQJ�S�YDOXH�LQ�D�
WDEOH�RI�FKL�VTXDUHV��VXFK�DV�7DEOH�������6LQFH�D�WZR�E\�WZR�WDEOH�
KDV���GHJUHH�RI�IUHHGRP��D�FKL�VTXDUH�ODUJHU�WKDQ������FRUUHVSRQGV�
WR�D�S�YDOXH�VPDOOHU�WKDQ�������7KLV�PHDQV�WKDW�LI�\RX�SODQQHG�WR�
UHMHFW�WKH�QXOO�K\SRWKHVLV�LI�WKH�S�YDOXH�LV�OHVV�WKDQ�������\RX�FDQ�
GR�VR�LI�\RXU�YDOXH�IRU�FKL�VTXDUH�LV�JUHDWHU�WKDQ�������5HFRJQL]H��
KRZHYHU��WKDW�WKH�FKL�VTXDUH�DQG�VLPLODU�WHVWV�DUH�JXLGHV�WR�KHOS�
\RX�PDNH�D�GHFLVLRQ�DERXW�D�K\SRWKHVLV��:KLFKHYHU�GHFLVLRQ�\RX�
PDNH��\RX�PD\�EH�ULJKW�RU�\RX�PD\�EH�ZURQJ��<RX�FRXOG�FDOFXODWH�
D�S�YDOXH�WKDW�LV�QRW�OHVV�WKDQ������DQG�FRQVHTXHQWO\�IDLO�WR�UHMHFW�
WKH�QXOO�K\SRWKHVLV��ZKLFK�PD\�WXUQ�RXW�WR�EH�WUXH��7KLV�RIWHQ�
RFFXUV�ZKHQ�D�VWXG\�KDV�UHODWLYHO\�IHZ�SHRSOH��7KH�RSSRVLWH�FDQ�
DOVR�RFFXU�²�D�S�YDOXH�OHVV�WKDQ������FDQ�DFWXDOO\�EH�D�FKDQFH�
ILQGLQJ�UDWKHU�WKDQ�WKH�WUXH�H[SODQDWLRQ�RI�WKH�RXWEUHDN��

�
7DEOH������7DEOH�RI�&KL�6TXDUHV�

'HJUHHV�RI�
)UHHGRP�

3UREDELOLW\�
���� ���� ���� ���� ���� ���� �����

�� ����� ������ ������ ������ ������ ������ �������
�� ������ ������ ������ ������ ������ ������ �������
�� ������ ������ ������ ������ ������ ������� �������
�� ������ ������ ������ ������ ������� ������� �������
�� ������ ������ ������ ������� ������� ������� �������
��� ������ ������� ������� ������� ������� ������� �������
��� ������� ������� ������� ������� ������� ������� �������
��� ������� ������� ������� ������� ������� ������� �������
��� ������� ������� ������� ������� ������� ������� �������
��� ������� ������� ������� ������� ������� ������� �������

��
&RQVLGHU�WKH�JDVWURHQWHULWLV�DQG�EHHI�FRQVXPSWLRQ�GDWD�SUHVHQWHG�
LQ�7DEOH������7KH�UHODWLYH�ULVN�LV������ZKLFK�PRVW�HSLGHPLRORJLVWV�
ZRXOG�GHHP�D�³VWURQJ´�DVVRFLDWLRQ�EHWZHHQ�H[SRVXUH�DQG�GLVHDVH��
,Q�DGGLWLRQ��WKH�S�YDOXH�LV�H[FHHGLQJO\�VPDOO��OHVV�WKDQ��������DQG�
IDU�OHVV�WKDQ�WKH�FRPPRQO\�XVHG�FXWRII�RI�������6R�WKH�
LQYHVWLJDWRUV�UHMHFWHG�WKH�QXOO�K\SRWKHVLV��WKDW�EHHI�ZDV�QRW�
DVVRFLDWHG�ZLWK�LOOQHVV��DQG�DGRSWHG�WKH�DOWHUQDWLYH�K\SRWKHVLV��WKDW�
EHHI�ZDV�LQGHHG�DVVRFLDWHG�ZLWK�LOOQHVV���,Q�WKLV�RXWEUHDN��WKH�
DVVRFLDWLRQ�EHWZHHQ�HDWLQJ�EHHI�DW�WKH�EDQTXHW�DQG�JDVWURHQWHULWLV�
ZDV�ERWK�VWURQJ��55 �����DQG�VWDWLVWLFDOO\�VLJQLILFDQW��S������������
�
7KH�FKL�VTXDUH�WHVW�ZRUNV�ZHOO�LI�WKH�QXPEHU�RI�SHRSOH�LQ�WKH�VWXG\�
LV�JUHDWHU�WKDQ�DERXW�����)RU�VPDOOHU�VWXGLHV��D�WHVW�FDOOHG�WKH�)LVKHU�
([DFW�7HVW�PD\�EH�PRUH�DSSURSULDWH��%HFDXVH�WKH�)LVKHU�([DFW�
7HVW�LV�WHGLRXV�WR�FDOFXODWH��OHW�(SL�,QIR�RU�DQRWKHU�FRPSXWHU�
SURJUDP�SHUIRUP�WKH�FDOFXODWLRQV�IRU�\RX��
�
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Confidence intervals. $Q�DOWHUQDWLYH�WR�FDOFXODWLQJ�D�S�YDOXH�LV�
FDOFXODWLQJ�D�FRQILGHQFH�LQWHUYDO��$�����FRQILGHQFH�LQWHUYDO��WKH�
LQWHUYDO�XVHG�PRVW�FRPPRQO\�E\�HSLGHPLRORJLVWV��FRUUHVSRQGV�WR�D�
S �����FXW�RII��,Q�QRQ�WHFKQLFDO�WHUPV��D�FRQILGHQFH�LQWHUYDO�IRU�D�
ULVN�UDWLR�LV�WKH�UDQJH�RI�YDOXHV�RI�WKH�ULVN�UDWLR�FRQVLVWHQW�ZLWK�WKH�
GDWD�LQ�D�VWXG\��$�ZLGH�FRQILGHQFH�LQWHUYDO�LQGLFDWHV�WKDW�WKH�VWXG\�
LV�FRQVLVWHQW�ZLWK�D�ZLGH�UDQJH�RI�YDOXHV��L�H���WKH�VWXG\�LV�QRW�YHU\�
SUHFLVH�LQ�GHVFULELQJ�WKH�VWUHQJWK�RI�WKH�DVVRFLDWLRQ��ULVN�UDWLR��
EHWZHHQ�H[SRVXUH�DQG�GLVHDVH��$�QDUURZ�FRQILGHQFH�LQWHUYDO�
LQGLFDWHV�WKDW�WKH�ULVN�UDWLR�LV�IDLUO\�SUHFLVH��&RQVLGHU�DJDLQ�WKH�
JDVWURHQWHULWLV�GDWD�LQ�7DEOH������7KH�����FRQILGHQFH�LQWHUYDO�IRU�
WKH�ULVN�UDWLR�RI�����UDQJHG�IURP�����WR�������7KLV�FRQILGHQFH�
LQWHUYDO�LQGLFDWHV�WKDW�WKH�VWXG\�LV�FRQVLVWHQW�ZLWK�ULVN�UDWLRV�IRU�WKH�
EHHI�JDVWURHQWHULWLV�DVVRFLDWLRQ�LQ�WKDW�UDQJH��
�
%HFDXVH�D�FRQILGHQFH�LQWHUYDO�SURYLGHV�PRUH�LQIRUPDWLRQ�WKDQ�D�S�
YDOXH�GRHV��PDQ\�PHGLFDO�DQG�HSLGHPLRORJLF�MRXUQDOV�QRZ�SUHIHU�
FRQILGHQFH�LQWHUYDOV�WR�S�YDOXHV��+RZHYHU��LQ�WKH�RXWEUHDN�VHWWLQJ��
WKH�GLIIHUHQFH�PD\�EH�LUUHOHYDQW��,I�WKH�REMHFWLYH�RI�DQ�RXWEUHDN�
LQYHVWLJDWLRQ�LV�WR�LGHQWLI\�WKH�FXOSULW�VXFK�DV�D�FRQWDPLQDWHG�IRRG��
D�UHODWLYH�ULVN�DQG�S�YDOXH�PD\�GR�MXVW�DV�ZHOO�DV�D�UHODWLYH�ULVN�DQG�
FRQILGHQFH�LQWHUYDO��

Case-control studies 
$�FRKRUW�VWXG\�LV�IHDVLEOH�RQO\�ZKHQ�WKH�SRSXODWLRQ�LV�ZHOO�GHILQHG�
DQG�FDQ�EH�IROORZHG�RYHU�D�SHULRG�RI�WLPH��+RZHYHU��LQ�PDQ\�
RXWEUHDN�VHWWLQJV��WKH�SRSXODWLRQ�LV�QRW�ZHOO�GHILQHG�DQG�VSHHG�RI�
LQYHVWLJDWLRQ�LV�LPSRUWDQW��,Q�VXFK�VHWWLQJV��WKH�FDVH�FRQWURO�VWXG\�
EHFRPHV�WKH�VWXG\�GHVLJQ�RI�FKRLFH��
�
,Q�D�FDVH�FRQWURO�VWXG\��WKH�LQYHVWLJDWRU�DVNV�ERWK�FDVH�SDWLHQWV�DQG�
D�FRPSDULVRQ�JURXS�RI�SHUVRQV�ZLWKRXW�GLVHDVH��³FRQWUROV´��DERXW�
WKHLU�H[SRVXUHV��8VLQJ�WKH�LQIRUPDWLRQ�DERXW�GLVHDVH�DQG�H[SRVXUH�
VWDWXV��WKH�LQYHVWLJDWRU�WKHQ�FDOFXODWHV�DQ�odds ratio�WR�TXDQWLI\�WKH�
UHODWLRQVKLS�EHWZHHQ�H[SRVXUH�DQG�GLVHDVH��)LQDOO\��D�S�YDOXH�RU�
FRQILGHQFH�LQWHUYDO�LV�FDOFXODWHG�WR�DVVHVV�VWDWLVWLFDO�VLJQLILFDQFH��
�
Choosing controls. :KHQ�GHVLJQLQJ�D�FDVH�FRQWURO�VWXG\��RQH�RI�
WKH�PRVW�LPSRUWDQW�GHFLVLRQV�LV�GHFLGLQJ�ZKR�WKH�FRQWUROV�VKRXOG�
EH��7KH�FRQWUROV�PXVW�QRW�KDYH�WKH�GLVHDVH�EHLQJ�VWXGLHG��EXW�
VKRXOG�UHSUHVHQW�WKH�SRSXODWLRQ�LQ�ZKLFK�WKH�FDVHV�RFFXUUHG��,Q�
RWKHU�ZRUGV��WKH\�VKRXOG�EH�VLPLODU�WR�WKH�FDVHV�H[FHSW�WKDW�WKH\�
GRQ¶W�KDYH�WKH�GLVHDVH��7KH�FRQWUROV�SURYLGH�WKH�OHYHO�RI�H[SRVXUH�
\RX�ZRXOG�H[SHFW�WR�ILQG�DPRQJ�WKH�FDVH�SDWLHQWV�LI�WKH�QXOO�
K\SRWKHVLV�ZHUH�WUXH��,I�H[SRVXUH�LV�PXFK�PRUH�FRPPRQ�DPRQJ�
WKH�FDVH�SDWLHQWV�WKDQ�DPRQJ�WKH�FRQWUROV��L�H���WKH�REVHUYHG�
H[SRVXUH�DPRQJ�FDVH�SDWLHQWV�LV�JUHDWHU�WKDQ�H[SHFWHG�H[SRVXUH�
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SURYLGHG�E\�WKH�FRQWUROV��WKHQ�H[SRVXUH�LV�VDLG�WR�EH�DVVRFLDWHG�
ZLWK�LOOQHVV��
�
,Q�SUDFWLFH��FKRRVLQJ�ZKR�WKH�PRVW�DSSURSULDWH�FRQWURO�JURXS�LV�
PD\�EH�TXLWH�GLIILFXOW��,Q�DGGLWLRQ��LQYHVWLJDWRUV�PXVW�FRQVLGHU�
ORJLVWLFDO�LVVXHV��VXFK�DV�KRZ�WR�FRQWDFW�SRWHQWLDO�FRQWUROV��JDLQ�
WKHLU�FRRSHUDWLRQ��HQVXUH�WKDW�WKH\�DUH�IUHH�RI�GLVHDVH��DQG�REWDLQ�
DSSURSULDWH�H[SRVXUH�GDWD�IURP�WKHP��,Q�D�FRPPXQLW\�RXWEUHDN��D�
UDQGRP�VDPSOH�RI�WKH�KHDOWK\�SRSXODWLRQ�PD\��LQ�WKHRU\��EH�WKH�
EHVW�FRQWURO�JURXS��,Q�SUDFWLFH��KRZHYHU��SHUVRQV�LQ�D�UDQGRP�
VDPSOH�PD\�EH�GLIILFXOW�WR�FRQWDFW�DQG�HQUROO��1RQHWKHOHVV��PDQ\�
LQYHVWLJDWRUV�DWWHPSW�WR�HQUROO�VXFK�³SRSXODWLRQ�EDVHG´�FRQWUROV�
WKURXJK�GLDOLQJ�RI�UDQGRP�WHOHSKRQH�QXPEHUV�LQ�WKH�FRPPXQLW\�RU�
WKURXJK�D�KRXVHKROG�VXUYH\��
�
2WKHU�FRPPRQ�FRQWURO�JURXSV�FRQVLVW�RI��

x 1HLJKERUV�RI�FDVH�SDWLHQWV��
x 3DWLHQWV�IURP�WKH�VDPH�SK\VLFLDQ�SUDFWLFH�RU�KRVSLWDO�ZKR�

GR�QRW�KDYH�WKH�GLVHDVH�LQ�TXHVWLRQ��
x )ULHQGV�RI�FDVH�SDWLHQWV��

�
:KLOH�FRQWUROV�IURP�WKHVH�JURXSV�PD\�EH�PRUH�OLNHO\�WR�SDUWLFLSDWH�
LQ�WKH�VWXG\�WKDQ�UDQGRPO\�LGHQWLILHG�SRSXODWLRQ�EDVHG�FRQWUROV��
WKH\�PD\�QRW�EH�DV�UHSUHVHQWDWLYH�RI�WKH�SRSXODWLRQ��,I�WKH�FRQWURO�
JURXS�LV�V\VWHPDWLFDOO\�GLIIHUHQW�IURP�WKH�FDVH�JURXS�LQ�FHUWDLQ�
ZD\V��D�WUXH�DVVRFLDWLRQ�EHWZHHQ�H[SRVXUH�DQG�GLVHDVH�PD\�EH�
PLVVHG�RU�D�VSXULRXV�DVVRFLDWLRQ�PD\�EH�REVHUYHG�EHWZHHQ�D�QRQ�
FDXVDO�H[SRVXUH�DQG�GLVHDVH��$�V\VWHPDWLF�GLIIHUHQFH�EHWZHHQ�
FDVHV�DQG�FRQWUROV�WKDW�UHVXOWV�LQ�D�PLVWDNHQ�HVWLPDWH�RI�WKH�
DVVRFLDWLRQ�EHWZHHQ�H[SRVXUH�DQG�GLVHDVH�LV�FDOOHG�D�bias��
�
:KHQ�GHVLJQLQJ�D�FDVH�FRQWURO�VWXG\��\RX�PXVW�FRQVLGHU�D�YDULHW\�
RI�RWKHU�LVVXHV�DERXW�FRQWUROV��LQFOXGLQJ�KRZ�PDQ\�WR�XVH��6DPSOH�
VL]H�IRUPXODV�DUH�DYDLODEOH�WR�KHOS�\RX�PDNH�WKLV�GHFLVLRQ��,Q�
JHQHUDO��WKH�PRUH�VXEMHFWV��FDVH�SDWLHQWV�DQG�FRQWUROV��LQ�D�VWXG\��
WKH�HDVLHU�LW�ZLOO�EH�WR�ILQG�D�VWDWLVWLFDOO\�VLJQLILFDQW�DVVRFLDWLRQ��
�
2IWHQ��WKH�QXPEHU�RI�FDVH�SDWLHQWV�WKDW�FDQ�EH�HQUROOHG�LQ�D�VWXG\�LV�
OLPLWHG�E\�WKH�VL]H�RI�WKH�RXWEUHDN��)RU�H[DPSOH��LQ�D�KRVSLWDO��IRXU�
RU�ILYH�FDVHV�PD\�FRQVWLWXWH�DQ�RXWEUHDN��)RUWXQDWHO\��SRWHQWLDO�
FRQWUROV�DUH�XVXDOO\�SOHQWLIXO��,Q�DQ�RXWEUHDN�RI����RU�PRUH�FDVHV��
RQH�FRQWURO�SHU�FDVH�ZLOO�XVXDOO\�VXIILFH��,Q�VPDOOHU�RXWEUHDNV��\RX�
PLJKW�XVH�WZR��WKUHH��RU�IRXU�FRQWUROV�SHU�FDVH��,QFOXGLQJ�PRUH�WKDQ�
IRXU�FRQWUROV�SHU�FDVH�LV�UDUHO\�ZRUWK�WKH�HIIRUW�LQ�WHUPV�RI�
LQFUHDVLQJ�WKH�VWDWLVWLFDO�SRZHU�RI�\RXU�LQYHVWLJDWLRQ��
�
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$V�DQ�H[DPSOH��FRQVLGHU�DJDLQ�WKH�RXWEUHDN�RI�/HJLRQQDLUHV¶�
GLVHDVH�WKDW�RFFXUUHG�LQ�/RXLVLDQD�GHVFULEHG�DW�WKH�HQG�RI�6WHS����
,QYHVWLJDWRUV�HQUROOHG����FDVH�SDWLHQWV�LQWR�D�FDVH�FRQWURO�VWXG\��
7KH\�DOVR�HQUROOHG�WZR�FRQWUROV�SHU�FDVH��D�WRWDO�RI����FRQWUROV��
8VLQJ�GHVFULSWLYH�HSLGHPLRORJ\��WKH�LQYHVWLJDWRUV�GLG�QRW�VHH�DQ\�
FRQQHFWLRQ�ZLWK�WKH�WRZQ¶V�YDULRXV�FRROLQJ�WRZHUV��8VLQJ�DQDO\WLF�
HSLGHPLRORJ\��WKH�LQYHVWLJDWRUV�GHWHUPLQHG�TXDQWLWDWLYHO\�WKDW�
FDVH�SDWLHQWV�DQG�FRQWUROV�ZHUH�DERXW�HTXDOO\�H[SRVHG�WR�FRROLQJ�
WRZHUV��+RZHYHU��FDVH�SDWLHQWV�ZHUH�IDU�PRUH�OLNHO\�WR�VKRS�DW�D�
SDUWLFXODU�JURFHU\�VWRUH��DV�VKRZQ�LQ�WKH�IROORZLQJ�WZR�E\�WZR�
WDEOH����

�
7DEOH������([SRVXUH�WR�*URFHU\�6WRUH�$�$PRQJ�&DVHV�DQG�&RQWUROV��/HJLRQHOORVLV�2XWEUHDN�²�
/RXLVLDQD�������

� &DVHV� &RQWUROV� 7RWDO�

([SRVHG� ��� ��� ���

8QH[SRVHG� �� ��� ���
�

'DWD�6RXUFH��0DKRQH\�)-��+RJH�&:��)DUOH\�7$��%DUEDUHH�-0��%UHLPDQ�5)��%HQVRQ�5)��0F)DUODQG�/0��&RPPXQLW\ZLGH�RXWEUHDN�RI�
/HJLRQQDLUHV
�GLVHDVH�DVVRFLDWHG�ZLWK�D�JURFHU\�VWRUH�PLVW�PDFKLQH��-�,QIHFW�'LV�������������±���
�
�
�
�
�

�

0HWKRG�IRU�FDOFXODWLQJ�WKH�
RGGV�UDWLR��

�

25�

DG���EF�
�

�

Odds ratios. ,Q�PRVW�FDVH�FRQWURO�VWXGLHV��WKH�SRSXODWLRQ�LV�QRW�
ZHOO�GHILQHG��DQG�WKH�WRWDO�QXPEHU�RI�SHRSOH�H[SRVHG��RU�
XQH[SRVHG��WR�D�VXVSHFWHG�YHKLFOH�RU�VRXUFH�LV�QRW�NQRZQ��:LWKRXW�
D�SURSHU�GHQRPLQDWRU��DWWDFN�UDWHV�FDQQRW�EH�FDOFXODWHG��,Q�WKH�
H[DPSOH�DERYH��VLQFH�WKH�LQYHVWLJDWRUV�GLG�QRW�NQRZ�KRZ�PDQ\�
FRPPXQLW\�UHVLGHQWV�GLG�RU�GLG�QRW�VKRS�DW�*URFHU\�6WRUH�$��WKH\�
FRXOG�QRW�FDOFXODWH�DWWDFN�UDWHV�RU�D�ULVN�UDWLR��)RU�D�FDVH�FRQWURO�
VWXG\��WKH�PHDVXUH�RI�DVVRFLDWLRQ�RI�FKRLFH�LV�WKH odds ratio��
)RUWXQDWHO\��IRU�D�UDUH�GLVHDVH�VXFK�DV�OHJLRQHOORVLV�DQG�PRVW�RWKHU�
RXWEUHDN�DVVRFLDWHG�GLVHDVHV��WKH�RGGV�UDWLR�IURP�D�FDVH�FRQWURO�
VWXG\�DSSUR[LPDWHV�WKH�UHODWLYH�ULVN�WKDW�ZRXOG�KDYH�EHHQ�IRXQG�LI�
D�FRKRUW�VWXG\�KDG�EHHQ�IHDVLEOH��
�
7KH�RGGV�UDWLR�IRU�*URFHU\�6WRUH�$�LV�FDOFXODWHG�DV��
�

���[���������[��� ������
�

$Q�RGGV�UDWLR�RI����LV�TXLWH�ODUJH��LQGLFDWLQJ�WKDW�VKRSSLQJ�DW�
*URFHU\�6WRUH�$�ZDV�VWURQJO\�DVVRFLDWHG�ZLWK�GHYHORSLQJ�
OHJLRQHOORVLV��7KHVH�GDWD�ZRXOG�VHHP�WR�LQGLFDWH�WKDW�SHUVRQV�
H[SRVHG�WR�*URFHU\�6WRUH�$�KDG������WLPHV�WKH�RGGV�RI�GHYHORSLQJ�
OHJLRQHOORVLV�WKDQ�SHUVRQV�QRW�H[SRVHG�WR�WKDW�VWRUH��
�
7R�WHVW�WKH�VWDWLVWLFDO�VLJQLILFDQFH�RI�WKLV�ILQGLQJ��D�FKL�VTXDUH�WHVW�
FDQ�EH�FRPSXWHG�XVLQJ�WKH�IRUPXOD�VKRZQ�HDUOLHU���
�
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)RU�*URFHU\�6WRUH�$��WKH�FKL�VTXDUH�LV��
�
�  ����[�����[����±����[�����

���[����[����[����

�  ������������������������
�
�  �������
�
5HIHUULQJ�WR�7DEOH�������D�FKL�VTXDUH�RI�������FRUUHVSRQGV�WR�D�S�
YDOXH�OHVV�WKDQ��������$�S�YDOXH�WKLV�VPDOO�LQGLFDWHV�WKDW�WKH�QXOO�
K\SRWKHVLV�LV�KLJKO\�LPSUREDEOH��DQG�WKH�LQYHVWLJDWRUV�UHMHFWHG�WKH�
QXOO�K\SRWKHVLV��7KH�����FRQILGHQFH�LQWHUYDO�UDQJHG�IURP�����WR�
������$OWKRXJK�WKLV�FRQILGHQFH�LQWHUYDO�LV�TXLWH�ZLGH�DQG�LQFOXGHV�D�
ZLGH�UDQJH�RI�YDOXHV�FRPSDWLEOH�ZLWK�WKH�GDWD�LQ�WKH�VWXG\��LW�GRHV�
QRW�LQFOXGH�WKH�QXOO�K\SRWKHVLV�YDOXH�RI������
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�

([HUFLVH�����
<RX�DUH�FDOOHG�WR�KHOS�LQYHVWLJDWH�D�FOXVWHU�RI����SHUVRQV�ZKR�GHYHORSHG�
EUDLQ�FDQFHU�LQ�DQ�DUHD�RYHU�WKH�SDVW�FRXSOH�RI�\HDUV��0RVW��SHUKDSV�DOO��
XVHG�FHOO�SKRQHV��:KLFK�VWXG\�GHVLJQ�ZRXOG�\RX�FKRRVH�WR�LQYHVWLJDWH�D�

SRVVLEOH�DVVRFLDWLRQ�EHWZHHQ�FHOO�SKRQH�XVH�DQG�EUDLQ�FDQFHU"�
�
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([HUFLVH�����
,QYHVWLJDWRUV�FRQGXFWHG�D�FDVH�FRQWURO�VWXG\�RI�KLVWRSODVPRVLV�DPRQJ�
LQGXVWULDO�SODQW�ZRUNHUV�LQ�1HEUDVND����7KH�IROORZLQJ�WDEOH�VKRZV�WKH�
QXPEHU�RI�FDVH�SDWLHQWV�DQG�FRQWUROV�ZKR�ZRUNHG�LQ�%XLOGLQJ�;��QHDU�D�

UHFHQWO\�H[FDYDWHG�VLWH��
�

� &DVHV� &RQWUROV� 7RWDO�

%XLOGLQJ�;� ��� �� ���

2WKHU�%XLOGLQJ�� �� ��� ���

7RWDO� ��� ��� ���

�
�
�� :KDW�LV�WKH�DSSURSULDWH�PHDVXUH�RI�DVVRFLDWLRQ"��
�
�
�
�
�� &DOFXODWH�WKLV�PHDVXUH��
�
�
�
�
�
�� 7KH�FKL�VTXDUH�LV�������DQG�WKH�����FRQILGHQFH�LQWHUYDO�LV����±������+RZ�ZRXOG�\RX�

LQWHUSUHW�\RXU�UHVXOWV"�
�
�
�
�
�
�
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�

�&KHFN�\RXU�DQVZHUV�RQ�SDJH������
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([HUFLVH�����
&RQVLGHU�WKH�IROORZLQJ�GDWD�IURP�DQ�RXWEUHDN�RI�JDVWURHQWHULWLV�DPRQJ�
FROOHJH�IRRWEDOO�SOD\HUV����$W�ZKLFK�PHDO�GR�\RX�WKLQN�WKH�FULWLFDO�H[SRVXUH�
RFFXUUHG"�

�
�
�

� $WH�0HDO� � 'LG�1RW�(DW�0HDO�
0HDO� �,OO� ���,OO�� 7RWDO� � �,OO� ���,OO�� 7RWDO�

�����%UHDNIDVW� �� ����� ��� � ��� ����� ���
�����/XQFK� ��� ����� ��� � �� ����� ���
�����'LQQHU� ��� ����� ��� � �� ����� ���
�����/DWH�GLQQHU� ��� ����� ��� � ��� ����� ���
�����%UHDNIDVW� ��� ����� ��� � ��� ����� ���
�����/XQFK� ��� ����� ��� � ��� ����� ���

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�&KHFN�\RXU�DQVZHUV�RQ�SDJH������

�

�



 

,QYHVWLJDWLQJ�DQ�2XWEUHDN�
�3DJH������

6WHS����5HFRQVLGHU��UHILQH��DQG�UH�HYDOXDWH�
K\SRWKHVHV�
8QIRUWXQDWHO\��DQDO\WLF�VWXGLHV�VRPHWLPHV�DUH�XQUHYHDOLQJ��7KLV�LV�
SDUWLFXODUO\�WUXH�LI�WKH�K\SRWKHVHV�ZHUH�QRW�ZHOO�IRXQGHG�DW�WKH�
RXWVHW��,W�LV�DQ�D[LRP�RI�ILHOG�HSLGHPLRORJ\�WKDW�LI�\RX�FDQQRW�
JHQHUDWH�JRRG�K\SRWKHVHV��IRU�H[DPSOH��E\�WDONLQJ�WR�VRPH�FDVH�
SDWLHQWV�RU�ORFDO�VWDII�DQG�H[DPLQLQJ�WKH�GHVFULSWLYH�HSLGHPLRORJ\�
DQG�RXWOLHUV���WKHQ�SURFHHGLQJ�WR�DQDO\WLF�HSLGHPLRORJ\��VXFK�DV�D�
FDVH�FRQWURO�VWXG\��LV�OLNHO\�WR�EH�D�ZDVWH�RI�WLPH��
�
:KHQ�DQDO\WLF�HSLGHPLRORJ\�LV�XQUHYHDOLQJ��UHWKLQN�\RXU�
K\SRWKHVHV��&RQVLGHU�FRQYHQLQJ�D�PHHWLQJ�RI�WKH�FDVH�SDWLHQWV�WR�
ORRN�IRU�FRPPRQ�OLQNV�RU�YLVLWLQJ�WKHLU�KRPHV�WR�ORRN�DW�WKH�
SURGXFWV�RQ�WKHLU�VKHOYHV��&RQVLGHU�QHZ�YHKLFOHV�RU�PRGHV�RI�
WUDQVPLVVLRQ��
�
$Q�LQYHVWLJDWLRQ�RI�DQ�RXWEUHDN�RI Salmonella 0XHQFKHQ�LQ�2KLR�
LOOXVWUDWHV�KRZ�D�UHH[DPLQDWLRQ�RI�K\SRWKHVHV�FDQ�EH�SURGXFWLYH��,Q�
WKDW�LQYHVWLJDWLRQ��D�FDVH�FRQWURO�VWXG\�IDLOHG�WR�LPSOLFDWH�DQ\�
SODXVLEOH�IRRG�VRXUFH�DV�D�FRPPRQ�YHKLFOH��,QWHUHVWLQJO\��DOO�FDVH�
KRXVHKROGV�EXW�RQO\�����RI�FRQWURO�KRXVHKROGV�LQFOXGHG�SHUVRQV�
DJHG���±���\HDUV��7KH�LQYHVWLJDWRUV�WKXV�EHJDQ�WR�FRQVLGHU�
YHKLFOHV�RI�WUDQVPLVVLRQ�WR�ZKLFK�\RXQJ�DGXOWV�ZHUH�FRPPRQO\�
H[SRVHG��%\�DVNLQJ�DERXW�GUXJ�XVH�LQ�D�VHFRQG�FDVH�FRQWURO�VWXG\��
WKH�LQYHVWLJDWRUV�LPSOLFDWHG�PDULMXDQD�DV�WKH�OLNHO\�YHKLFOH��
/DERUDWRU\�DQDO\VWV�VXEVHTXHQWO\�LVRODWHG�WKH�RXWEUHDN�VWUDLQ�RI S. 
0XHQFKHQ�IURP�VHYHUDO�VDPSOHV�RI�PDULMXDQD�SURYLGHG�E\�FDVH�
SDWLHQWV����
�
(YHQ�ZKHQ�DQ�DQDO\WLF�VWXG\�LGHQWLILHV�DQ�DVVRFLDWLRQ�EHWZHHQ�DQ�
H[SRVXUH�DQG�GLVHDVH��WKH�K\SRWKHVLV�PD\�QHHG�WR�EH�KRQHG��)RU�
H[DPSOH��LQ�WKH�LQYHVWLJDWLRQ�RI�/HJLRQQDLUHV¶�GLVHDVH��7DEOH�
�������ZKDW�DERXW�*URFHU\�6WRUH�$�OLQNHG�LW�WR�GLVHDVH"�7KH�
LQYHVWLJDWRUV�DVNHG�FDVH�SDWLHQWV�DQG�FRQWUROV�KRZ�PXFK�WLPH�WKH\�
VSHQW�LQ�WKH�VWRUH�DQG�ZKHUH�WKH\�ZHQW�LQ�WKH�VWRUH��8VLQJ�WKH�
HSLGHPLRORJLF�GDWD��WKH�LQYHVWLJDWRUV�ZHUH�DEOH�WR�LPSOLFDWH�WKH�
XOWUDVRQLF�PLVW�PDFKLQH�WKDW�VSUD\HG�WKH�IUXLWV�DQG�YHJHWDEOHV��7KLV�
DVVRFLDWLRQ�ZDV�FRQILUPHG�LQ�WKH�ODERUDWRU\��ZKHUH�WKH�RXWEUHDN�
VXEW\SH�RI�WKH�/HJLRQQDLUHV¶�GLVHDVH�EDFLOOXV�ZDV�LVRODWHG�IURP�WKH�
ZDWHU�LQ�WKH�PLVW�PDFKLQH¶V�UHVHUYRLU����
�
6RPHWLPHV�D�PRUH�VSHFLILF�FRQWURO�JURXS�LV�QHHGHG�WR�WHVW�D�PRUH�
VSHFLILF�K\SRWKHVLV��)RU�H[DPSOH��LQ�PDQ\�KRVSLWDO�RXWEUHDNV��
LQYHVWLJDWRUV�XVH�DQ�LQLWLDO�VWXG\�WR�QDUURZ�WKHLU�IRFXV��7KH\�WKHQ�
FRQGXFW�D�VHFRQG�VWXG\��ZLWK�PRUH�FORVHO\�PDWFKHG�FRQWUROV��WR�
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LGHQWLI\�D�PRUH�VSHFLILF�H[SRVXUH�RU�YHKLFOH��,Q�D�ODUJH�FRPPXQLW\�
RXWEUHDN�RI�ERWXOLVP�LQ�,OOLQRLV��LQYHVWLJDWRUV�XVHG�WKUHH�VHTXHQWLDO�
FDVH�FRQWURO�VWXGLHV�WR�LGHQWLI\�WKH�YHKLFOH��,Q�WKH�ILUVW�VWXG\��
LQYHVWLJDWRUV�FRPSDUHG�H[SRVXUHV�RI�FDVH�SDWLHQWV�DQG�FRQWUROV�
IURP�WKH�JHQHUDO�SXEOLF�WR�LPSOLFDWH�D�UHVWDXUDQW��,Q�D�VHFRQG�VWXG\�
WKH\�FRPSDUHG�UHVWDXUDQW�H[SRVXUHV�RI�FDVH�SDWLHQWV�DQG�KHDOWK\�
UHVWDXUDQW�SDWURQV�WR�LGHQWLI\�D�VSHFLILF�PHQX�LWHP��D�PHDW�DQG�
FKHHVH�VDQGZLFK��,Q�D�WKLUG�VWXG\��LQYHVWLJDWRUV�XVHG�UDGLR�
EURDGFDVW�DSSHDOV�WR�LGHQWLI\�KHDOWK\�UHVWDXUDQW�SDWURQV�ZKR�KDG�
HDWHQ�WKH�LPSOLFDWHG�VDQGZLFK��&RPSDUHG�WR�FDVH�SDWLHQWV�ZKR�KDG�
DOVR�HDWHQ�WKH�VDQGZLFK��FRQWUROV�ZHUH�PRUH�OLNHO\�WR�KDYH�DYRLGHG�
WKH�RQLRQV�WKDW�FDPH�ZLWK�WKH�VDQGZLFK��7\SH�$ Clostridium 
botulinum�ZDV�WKHQ�LGHQWLILHG�IURP�D�SDQ�RI�OHIWRYHU�VDXWpHG�
RQLRQV�XVHG�WR�PDNH�RQO\�WKDW�SDUWLFXODU�VDQGZLFK����
�
)LQDOO\��UHFDOO�WKDW�RQH�UHDVRQ�WR�LQYHVWLJDWH�RXWEUHDNV�LV�UHVHDUFK��
$Q�RXWEUHDN�PD\�SURYLGH�DQ�³H[SHULPHQW�RI�QDWXUH´�WKDW�ZRXOG�EH�
XQHWKLFDO�WR�VHW�XS�GHOLEHUDWHO\�EXW�IURP�ZKLFK�WKH�VFLHQWLILF�
FRPPXQLW\�FDQ�OHDUQ�ZKHQ�LW�GRHV�KDSSHQ�WR�RFFXU��)RU�H[DPSOH��
WKH�RXWEUHDN�RI�:HVW�1LOH�YLUXV�LQ�4XHHQV��1HZ�<RUN��LQ������ZDV�
SURPSWO\�LQYHVWLJDWHG�WR�GHWHUPLQH�WKH�H[WHQW�RI�WKH�RXWEUHDN�DQG�
ULVN�IDFWRUV�IRU�GLVHDVH�VR�DSSURSULDWH�FRQWURO�PHDVXUHV�FRXOG�EH�
GHYHORSHG�DQG�LPSOHPHQWHG����+RZHYHU��FDSLWDOL]LQJ�RQ�WKLV�
XQIRUWXQDWH�³H[SHULPHQW�RI�QDWXUH�´�LQYHVWLJDWRUV�FRQWLQXHG�WR�
IROORZ�WKH�SDWLHQWV�WR�GHWHUPLQH�WKH�SHUVLVWHQFH�RI�,J0�DQG�WKH�
SURJQRVLV�RI�SDWLHQWV�XS�WR�WZR�\HDUV�DIWHU�LQIHFWLRQ��������7KXV��WKH�
LQYHVWLJDWLRQV�UHVXOWHG�QRW�RQO\�LQ�WKH�GHYHORSPHQW�RI�DSSURSULDWH�
FRQWURO�DQG�SUHYHQWLRQ�VWUDWHJLHV��EXW�DOVR�LQ�LQFUHDVHG�NQRZOHGJH�
DERXW�D�KHDOWK�SUREOHP�QRW�SUHYLRXVO\�VHHQ�RU�VWXGLHG�LQ�WKH�
:HVWHUQ�KHPLVSKHUH��
�
:KHQ�DQ�RXWEUHDN�RFFXUV��ZKHWKHU�LW�LV�URXWLQH�RU�XQXVXDO��
FRQVLGHU�ZKDW�TXHVWLRQV�UHPDLQ�XQDQVZHUHG�DERXW�WKDW�SDUWLFXODU�
GLVHDVH�DQG�ZKDW�NLQG�RI�VWXG\�\RX�PLJKW�GR�LQ�WKLV�VHWWLQJ�WR�
DQVZHU�VRPH�RI�WKRVH�TXHVWLRQV��7KH�FLUFXPVWDQFHV�PD\�DOORZ�\RX�
WR�OHDUQ�PRUH�DERXW�WKH�GLVHDVH��LWV�PRGHV�RI�WUDQVPLVVLRQ��WKH�
FKDUDFWHULVWLFV�RI�WKH�DJHQW��KRVW�IDFWRUV��DQG�WKH�OLNH��

6WHS�����&RPSDUH�DQG�UHFRQFLOH�Z LWK�ODERUDWRU\�DQG�
HQYLURQPHQWDO�VWXGLHV�
:KLOH�HSLGHPLRORJ\�FDQ�LPSOLFDWH�YHKLFOHV�DQG�JXLGH�DSSURSULDWH�
SXEOLF�KHDOWK�DFWLRQ��ODERUDWRU\�HYLGHQFH�FDQ�FRQILUP�WKH�ILQGLQJV��
7KH�ODERUDWRU\�ZDV�HVVHQWLDO�LQ�ERWK�WKH�RXWEUHDN�RI�VDOPRQHOORVLV�
OLQNHG�WR�PDULMXDQD�DQG�LQ�WKH�/HJLRQHOORVLV�RXWEUHDN�WUDFHG�WR�WKH�
JURFHU\�VWRUH�PLVW�PDFKLQH��<RX�PD\�UHFDOO�WKDW�WKH�LQYHVWLJDWLRQ�
RI�SQHXPRQLD�DPRQJ�DWWHQGHHV�RI�DQ�$PHULFDQ�/HJLRQ�FRQIHUHQFH�
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LQ�3KLODGHOSKLD�LQ������WKDW�JDYH�/HJLRQQDLUHV¶�GLVHDVH�LWV�QDPH�
ZDV�QRW�FRQVLGHUHG�FRPSOHWH�XQWLO�D�QHZ�RUJDQLVP�ZDV�LVRODWHG�LQ�
WKH�ODERUDWRU\�VRPH�VL[�PRQWKV�ODWHU�����
�
(QYLURQPHQWDO�VWXGLHV�DUH�HTXDOO\�LPSRUWDQW�LQ�VRPH�VHWWLQJV��
7KH\�DUH�RIWHQ�KHOSIXO�LQ�H[SODLQLQJ�ZK\�DQ�RXWEUHDN�RFFXUUHG��)RU�
H[DPSOH��LQ�WKH�LQYHVWLJDWLRQ�RI�WKH�RXWEUHDN�RI�E. coli 2����+��
DPRQJ�YLVLWRUV�WR�D�FRXQW\�IDLU��WKH�HSLGHPLRORJLVWV�ZHUH�DEOH�WR�
LGHQWLI\�RQH�YHU\�VWURQJ�ULVN�IDFWRU�²�FRQVXPSWLRQ�RI�EHYHUDJHV�
ZLWK�LFH�SXUFKDVHG�IURP�D�YHQGRU�LQ�]RQH����(QYLURQPHQWDO�
LQVSHFWLRQ�RI�WKH�IDLUJURXQGV�LGHQWLILHG�ODFN�RI�FKORULQDWLRQ�RI�WKH�
ZHOO�VXSSO\LQJ�ZDWHU�WR�WKDW�]RQH��)XUWKHUPRUH��WKH�ZHOO�ZDV�IRXQG�
WR�EH�FORVH�WR�WKH�PDQXUH�SLWV�DQG�D�VHSWLF�WDQN�IRU�WKH�ZRUNHU¶V�
GRUPLWRU\��)ORXUHVFHLQ�G\H�SRXUHG�LQWR�WKH�EDWKURRP�RI�WKH�GRUP�
IRXQG�LWV�ZD\�LQWR�WKH�ZHOO�ZDWHU��UHYHDOLQJ�FURVV�FRQWDPLQDWLRQ��
)LQDOO\��ODERUDWRULDQV�ZHUH�DEOH�WR�FXOWXUH�E. coli�IURP�WKH�ZHOO��WKH�
VXSSO\�OLQH��DQG�WKH�WDS�DW�]RQH������7KXV�WKH�HSLGHPLRORJLF��
HQYLURQPHQWDO��DQG�ODERUDWRU\�DUPV�RI�WKH�LQYHVWLJDWLRQ�
FRPSOHPHQWHG�RQH�DQRWKHU��DQG�OHG�WR�DQ�LQHVFDSDEOH�FRQFOXVLRQ�
WKDW�WKH�ZHOO�KDG�EHHQ�FRQWDPLQDWHG�DQG�ZDV�WKH�VRXUFH�RI�WKH�
RXWEUHDN��
�
:KLOH�\RX�PD\�QRW�EH�DQ�H[SHUW�LQ�WKHVH�RWKHU�DUHDV��\RX�FDQ�KHOS��
8VH�D�FDPHUD�WR�SKRWRJUDSK�ZRUNLQJ�RU�HQYLURQPHQWDO�FRQGLWLRQV��
&RRUGLQDWH�ZLWK�WKH�ODERUDWRU\��DQG�EULQJ�EDFN�SK\VLFDO�HYLGHQFH�
WR�EH�DQDO\]HG��

6WHS�����,PSOHPHQW�FRQWURO�DQG�SUHYHQWLRQ�PHDVXUHV�
,Q�PRVW�RXWEUHDN�LQYHVWLJDWLRQV��WKH�SULPDU\�JRDO�LV�FRQWURO�RI�WKH�
RXWEUHDN�DQG�SUHYHQWLRQ�RI�DGGLWLRQDO�FDVHV��,QGHHG��DOWKRXJK�
LPSOHPHQWLQJ�FRQWURO�DQG�SUHYHQWLRQ�PHDVXUHV�LV�OLVWHG�DV�6WHS����
LQ�WKH�FRQFHSWXDO�VHTXHQFH��LQ�SUDFWLFH�FRQWURO�DQG�SUHYHQWLRQ�
DFWLYLWLHV�VKRXOG�EH�LPSOHPHQWHG�DV�HDUO\�DV�SRVVLEOH��7KH�KHDOWK�
GHSDUWPHQW¶V�ILUVW�UHVSRQVLELOLW\�LV�WR�SURWHFW�WKH�SXEOLF¶V�KHDOWK��VR�
LI�DSSURSULDWH�FRQWURO�PHDVXUHV�DUH�NQRZQ�DQG�DYDLODEOH��WKH\�
VKRXOG�EH�LQLWLDWHG�HYHQ�EHIRUH�DQ�HSLGHPLRORJLF�LQYHVWLJDWLRQ�LV�
ODXQFKHG��)RU�H[DPSOH��D�FKLOG�ZLWK�PHDVOHV�LQ�D�FRPPXQLW\�ZLWK�
RWKHU�VXVFHSWLEOH�FKLOGUHQ�PD\�SURPSW�D�YDFFLQDWLRQ�FDPSDLJQ�
EHIRUH�DQ�LQYHVWLJDWLRQ�RI�KRZ�WKDW�FKLOG�EHFDPH�LQIHFWHG��
�
&RQILGHQWLDOLW\�LV�DQ�LPSRUWDQW�LVVXH�LQ�LPSOHPHQWLQJ�FRQWURO�
PHDVXUHV��+HDOWKFDUH�ZRUNHUV�QHHG�WR�EH�DZDUH�RI�WKH�
FRQILGHQWLDOLW\�LVVXHV�UHOHYDQW�WR�FROOHFWLRQ��PDQDJHPHQW�DQG�
VKDULQJ�RI�GDWD��)RU�H[DPSOH��LQ�WKH�WUHDWPHQW�RI�WXEHUFXORVLV��7%���
WKH�UHODWLRQVKLS�EHWZHHQ�WKH�SDWLHQW�DQG�WKH�KHDOWKFDUH�ZRUNHU�LV�
H[WUHPHO\�LPSRUWDQW�EHFDXVH�RI�WKH�VHULRXV�FRQVHTXHQFHV�RI�
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WUHDWPHQW�IDLOXUH��,I�SDWLHQW�LQIRUPDWLRQ�LV�GLVFORVHG�WR�
XQDXWKRUL]HG�SHUVRQV�ZLWKRXW�WKH�SDWLHQW¶V�SHUPLVVLRQ��WKH�SDWLHQW�
PD\�EH�VWLJPDWL]HG�RU�H[SHULHQFH�UHMHFWLRQ�IURP�IDPLO\�DQG�
IULHQGV��ORVH�D�MRE��RU�EH�HYLFWHG�IURP�KRXVLQJ��0RUHRYHU��WKH�
KHDOWKFDUH�ZRUNHU�PD\�ORVH�WKH�WUXVW�RI�WKH�SDWLHQW��ZKLFK�FDQ�
DIIHFW�DGKHUHQFH�WR�7%�WUHDWPHQW��7KHUHIRUH��FRQILGHQWLDOLW\�²�WKH�
UHVSRQVLELOLW\�WR�SURWHFW�D�SDWLHQW¶V�SULYDWH�LQIRUPDWLRQ�²�LV�
FULWLFDO�LQ�7%�FRQWURO�DQG�PDQ\�RWKHU�VLWXDWLRQV�����
�
,Q�JHQHUDO��FRQWURO�PHDVXUHV�DUH�XVXDOO\�GLUHFWHG�DJDLQVW�RQH�RU�
PRUH�VHJPHQWV�LQ�WKH�FKDLQ�RI�WUDQVPLVVLRQ��DJHQW��VRXUFH��PRGH�RI�
WUDQVPLVVLRQ��SRUWDO�RI�HQWU\��RU�KRVW��WKDW�DUH�VXVFHSWLEOH�WR�
LQWHUYHQWLRQ��)RU�VRPH�GLVHDVHV��WKH�PRVW�DSSURSULDWH�LQWHUYHQWLRQ�
PD\�EH�GLUHFWHG�DW�FRQWUROOLQJ�RU�HOLPLQDWLQJ�WKH�DJHQW�DW�LWV�
VRXUFH��$�SDWLHQW�ZLWK�D�FRPPXQLFDEOH�GLVHDVH�VXFK�DV�
WXEHUFXORVLV��ZKHWKHU�V\PSWRPDWLF�RU�DV\PSWRPDWLF��PD\�EH�
WUHDWHG�ZLWK�DQWLELRWLFV�ERWK�WR�FOHDU�WKH�LQIHFWLRQ�DQG�WR�UHGXFH�WKH�
ULVN�RI�WUDQVPLVVLRQ�WR�RWKHUV��)RU�DQ�HQYLURQPHQWDO�WR[LQ�RU�
LQIHFWLRXV�DJHQW�WKDW�UHVLGHV�LQ�VRLO��WKH�VRLO�PD\�EH�
GHFRQWDPLQDWHG�RU�FRYHUHG�WR�SUHYHQW�HVFDSH�RI�WKH�DJHQW��
�
6RPH�LQWHUYHQWLRQV�DUH�DLPHG�DW�EORFNLQJ�WKH�PRGH�RI�
WUDQVPLVVLRQ��,QWHUUXSWLRQ�RI�GLUHFW�WUDQVPLVVLRQ�PD\�EH�
DFFRPSOLVKHG�E\�LVRODWLRQ�RI�VRPHRQH�ZLWK�LQIHFWLRQ��RU�
FRXQVHOLQJ�SHUVRQV�WR�DYRLG�WKH�VSHFLILF�W\SH�RI�FRQWDFW�DVVRFLDWHG�
ZLWK�WUDQVPLVVLRQ��6LPLODUO\��WR�FRQWURO�DQ�RXWEUHDN�RI�LQIOXHQ]D�
OLNH�LOOQHVV�LQ�D�QXUVLQJ�KRPH��DIIHFWHG�UHVLGHQWV�FRXOG�EH�
cohorted��WKDW�LV��SXW�WRJHWKHU�LQ�D�VHSDUDWH�DUHD�WR�SUHYHQW�
WUDQVPLVVLRQ�WR�RWKHUV��9HKLFOH�ERUQH�WUDQVPLVVLRQ�PD\�EH�
LQWHUUXSWHG�E\�HOLPLQDWLRQ�RU�GHFRQWDPLQDWLRQ�RI�WKH�YHKLFOH��)RU�
H[DPSOH��FRQWDPLQDWHG�IRRGV�VKRXOG�EH�GLVFDUGHG��DQG�VXUJLFDO�
HTXLSPHQW�LV�URXWLQHO\�VWHULOL]HG�WR�SUHYHQW�WUDQVPLVVLRQ��(IIRUWV�WR�
SUHYHQW�IHFDO�RUDO�WUDQVPLVVLRQ�RIWHQ�IRFXV�RQ�UHDUUDQJLQJ�WKH�
HQYLURQPHQW�WR�UHGXFH�WKH�ULVN�RI�FRQWDPLQDWLRQ�LQ�WKH�IXWXUH�DQG�
RQ�FKDQJLQJ�EHKDYLRUV��VXFK�DV�SURPRWLQJ�KDQG�ZDVKLQJ��)RU�
DLUERUQH�GLVHDVHV��VWUDWHJLHV�PD\�EH�GLUHFWHG�DW�PRGLI\LQJ�
YHQWLODWLRQ�RU�DLU�SUHVVXUH��DQG�ILOWHULQJ�RU�WUHDWLQJ�WKH�DLU��7R�
LQWHUUXSW�YHFWRU�ERUQH�WUDQVPLVVLRQ��PHDVXUHV�PD\�EH�GLUHFWHG�
WRZDUG�FRQWUROOLQJ�WKH�YHFWRU�SRSXODWLRQ��VXFK�DV�VSUD\LQJ�WR�
UHGXFH�WKH�PRVTXLWR�SRSXODWLRQ�WKDW�PD\�FDUU\�:HVW�1LOH�YLUXV��
�
6RPH�VLPSOH�DQG�HIIHFWLYH�VWUDWHJLHV�SURWHFW�SRUWDOV�RI�HQWU\��)RU�
H[DPSOH��EHG�QHWV�DUH�XVHG�WR�SURWHFW�VOHHSLQJ�SHUVRQV�IURP�EHLQJ�
ELWWHQ�E\�PRVTXLWRHV�WKDW�PD\�WUDQVPLW�PDODULD��$�GHQWLVW¶V�PDVN�
DQG�JORYHV�DUH�LQWHQGHG�WR�SURWHFW�WKH�GHQWLVW�IURP�D�SDWLHQW¶V�
EORRG��VHFUHWLRQV��DQG�GURSOHWV��DV�ZHOO�WR�SURWHFW�WKH�SDWLHQW�IURP�
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WKH�GHQWLVW��:HDULQJ�RI�ORQJ�SDQWV�DQG�VOHHYHV�DQG�XVH�RI�LQVHFW�
UHSHOOHQW�DUH�UHFRPPHQGHG�WR�UHGXFH�WKH�ULVN�RI�/\PH�GLVHDVH�DQG�
:HVW�1LOH�YLUXV�LQIHFWLRQ���
�
6RPH�LQWHUYHQWLRQV�DLP�WR�LQFUHDVH�D�KRVW¶V�GHIHQVHV��9DFFLQDWLRQV�
SURPRWH�GHYHORSPHQW�RI�VSHFLILF�DQWLERGLHV�WKDW�SURWHFW�DJDLQVW�
LQIHFWLRQ��6LPLODUO\��SURSK\ODFWLF�XVH�RI�DQWLPDODULDO�GUXJV��
UHFRPPHQGHG�IRU�YLVLWRUV�WR�PDODULD�HQGHPLF�DUHDV��GRHV�QRW�
SUHYHQW�H[SRVXUH�WKURXJK�PRVTXLWR�ELWHV�EXW�GRHV�SUHYHQW�LQIHFWLRQ�
IURP�WDNLQJ�URRW��

6WHS�����,QLW LDWH�RU�PDLQWDLQ�VXUYHLOODQFH�
2QFH�FRQWURO�DQG�SUHYHQWLRQ�PHDVXUHV�KDYH�EHHQ�LPSOHPHQWHG��
WKH\�PXVW�FRQWLQXH�WR�EH�PRQLWRUHG��,I�VXUYHLOODQFH�KDV�QRW�EHHQ�
RQJRLQJ��QRZ�LV�WKH�WLPH�WR�LQLWLDWH�DFWLYH�VXUYHLOODQFH��,I�DFWLYH�
VXUYHLOODQFH�ZDV�LQLWLDWHG�DV�SDUW�RI�FDVH�ILQGLQJ�HIIRUWV��LW�VKRXOG�
EH�FRQWLQXHG��7KH�UHDVRQV�IRU�FRQGXFWLQJ�DFWLYH�VXUYHLOODQFH�DW�WKLV�
WLPH�DUH�WZRIROG��)LUVW��\RX�PXVW�FRQWLQXH�WR�PRQLWRU�WKH�VLWXDWLRQ�
DQG�GHWHUPLQH�ZKHWKHU�WKH�SUHYHQWLRQ�DQG�FRQWURO�PHDVXUHV�DUH�
ZRUNLQJ��,V�WKH�QXPEHU�RI�QHZ�FDVHV�VORZLQJ�GRZQ�RU��EHWWHU�\HW��
VWRSSLQJ"�2U�DUH�QHZ�FDVHV�FRQWLQXLQJ�WR�RFFXU"�,I�VR��ZKHUH�DUH�
WKH�QHZ�FDVHV"�$UH�WKH\�RFFXUULQJ�WKURXJKRXW�WKH�DUHD��LQGLFDWLQJ�
WKDW�WKH�LQWHUYHQWLRQV�DUH�JHQHUDOO\�LQHIIHFWLYH��RU�DUH�WKH\�
RFFXUULQJ�RQO\�LQ�SRFNHWV��LQGLFDWLQJ�WKDW�WKH�LQWHUYHQWLRQV�PD\�EH�
HIIHFWLYH�EXW�WKDW�VRPH�DUHDV�ZHUH�PLVVHG"�
�
6HFRQG��\RX�QHHG�WR�NQRZ�ZKHWKHU�WKH�RXWEUHDN�KDV�VSUHDG�RXWVLGH�
LWV�RULJLQDO�DUHD�RU�WKH�DUHD�ZKHUH�WKH�LQWHUYHQWLRQV�ZHUH�WDUJHWHG��
,I�VR��HIIHFWLYH�GLVHDVH�FRQWURO�DQG�SUHYHQWLRQ�PHDVXUHV�PXVW�EH�
LPSOHPHQWHG�LQ�WKHVH�QHZ�DUHDV��

6WHS�����&RPPXQLFDWH�ILQGLQJV�
$V�QRWHG�LQ�6WHS����GHYHORSPHQW�RI�D�FRPPXQLFDWLRQV�SODQ�DQG�
FRPPXQLFDWLQJ�ZLWK�WKRVH�ZKR�QHHG�WR�NQRZ�GXULQJ�WKH�
LQYHVWLJDWLRQ�LV�FULWLFDO��7KH�ILQDO�WDVN�LV�WR�VXPPDUL]H�WKH�
LQYHVWLJDWLRQ��LWV�ILQGLQJV��DQG�LWV�RXWFRPH�LQ�D�UHSRUW��DQG�WR�
FRPPXQLFDWH�WKLV�UHSRUW�LQ�DQ�HIIHFWLYH�PDQQHU��7KLV�
FRPPXQLFDWLRQ�XVXDOO\�WDNHV�WZR�IRUPV���

x An oral briefing for local authorities.�,I�WKH�ILHOG�
LQYHVWLJDWRU�LV�UHVSRQVLEOH�IRU�WKH�HSLGHPLRORJ\�EXW�QRW�
GLVHDVH�FRQWURO��WKHQ�WKH�RUDO�EULHILQJ�VKRXOG�EH�DWWHQGHG�E\�
WKH�ORFDO�KHDOWK�DXWKRULWLHV�DQG�SHUVRQV�UHVSRQVLEOH�IRU�
LPSOHPHQWLQJ�FRQWURO�DQG�SUHYHQWLRQ�PHDVXUHV��2IWHQ�WKHVH�
SHUVRQV�DUH�QRW�HSLGHPLRORJLVWV��VR�ILQGLQJV�PXVW�EH�
SUHVHQWHG�LQ�FOHDU�DQG�FRQYLQFLQJ�IDVKLRQ�ZLWK�DSSURSULDWH�
DQG�MXVWLILDEOH�UHFRPPHQGDWLRQV�IRU�DFWLRQ��7KLV�
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SUHVHQWDWLRQ�LV�DQ�RSSRUWXQLW\�IRU�WKH�LQYHVWLJDWRUV�WR�
GHVFULEH�ZKDW�WKH\�GLG��ZKDW�WKH\�IRXQG��DQG�ZKDW�WKH\��

�

�

WKLQN�VKRXOG�EH�GRQH�DERXW�LW��7KH\�VKRXOG�SUHVHQW�WKHLU�
ILQGLQJV�LQ�D�VFLHQWLILFDOO\�REMHFWLYH�IDVKLRQ��DQG�WKH\�
VKRXOG�EH�DEOH�WR�GHIHQG�WKHLU�FRQFOXVLRQV�DQG�
UHFRPPHQGDWLRQV��

x A written report.�,QYHVWLJDWRUV�VKRXOG�DOVR�SUHSDUH�D�
ZULWWHQ�UHSRUW�WKDW�IROORZV�WKH�XVXDO�VFLHQWLILF�IRUPDW�RI�
LQWURGXFWLRQ��EDFNJURXQG��PHWKRGV��UHVXOWV��GLVFXVVLRQ��DQG�
UHFRPPHQGDWLRQV��%\�IRUPDOO\�SUHVHQWLQJ�
UHFRPPHQGDWLRQV��WKH�UHSRUW�SURYLGHV�D�EOXHSULQW�IRU�DFWLRQ��
,W�DOVR�VHUYHV�DV�D�UHFRUG�RI�SHUIRUPDQFH�DQG�D�GRFXPHQW�IRU�
SRWHQWLDO�OHJDO�LVVXHV��,W�VHUYHV�DV�D�UHIHUHQFH�LI�WKH�KHDOWK�
GHSDUWPHQW�HQFRXQWHUV�D�VLPLODU�VLWXDWLRQ�LQ�WKH�IXWXUH��
)LQDOO\��D�UHSRUW�WKDW�ILQGV�LWV�ZD\�LQWR�WKH�SXEOLF�KHDOWK�
OLWHUDWXUH�VHUYHV�WKH�EURDGHU�SXUSRVH�RI�FRQWULEXWLQJ�WR�WKH�
NQRZOHGJH�EDVH�RI�HSLGHPLRORJ\�DQG�SXEOLF�KHDOWK��

�
,Q�UHFHQW�\HDUV��WKH�SXEOLF�KDV�EHFRPH�PRUH�DZDUH�RI�DQG�
LQWHUHVWHG�LQ�SXEOLF�KHDOWK��,Q�UHVSRQVH��KHDOWK�GHSDUWPHQWV�KDYH�
PDGH�JUHDW�VWULGHV�LQ�DWWHPSWLQJ�WR�NHHS�WKH�SXEOLF�LQIRUPHG��0DQ\�
KHDOWK�GHSDUWPHQWV�VWULYH�WR�FRPPXQLFDWH�GLUHFWO\�ZLWK�WKH�SXEOLF��
XVXDOO\�WKURXJK�WKH�PHGLD��ERWK�GXULQJ�DQ�LQYHVWLJDWLRQ�DQG�ZKHQ�
WKH�LQYHVWLJDWLRQ�LV�FRQFOXGHG��

�

�

(SL�;�LV�WKH�&'&¶V�:HE�
EDVHG�FRPPXQLFDWLRQV�
VROXWLRQ�IRU�SXEOLF�KHDOWK�
SURIHVVLRQDOV��7KURXJK�
(SL�;��&'&�RIILFLDOV��VWDWH�
DQG�ORFDO�KHDOWK�
GHSDUWPHQWV��SRLVRQ�
FRQWURO�FHQWHUV��DQG�RWKHU�
SXEOLF�KHDOWK�SURIHVVLRQDOV�
FDQ�DFFHVV�DQG�VKDUH�
SUHOLPLQDU\�KHDOWK�
VXUYHLOODQFH�LQIRUPDWLRQ�
TXLFNO\�DQG�VHFXUHO\��8VHUV�
FDQ�DOVR�EH�DFWLYHO\�
QRWLILHG�RI�EUHDNLQJ�KHDOWK�
HYHQWV�DV�WKH\�RFFXU��.H\�
IHDWXUHV�RI�(SL�;�LQFOXGH��
x 6FLHQWLILF�DQG�HGLWRULDO�
VXSSRUW�

x &RQWUROOHG�XVHU�DFFHVV��
x 'LJLWDO�FUHGHQWLDOV�DQG�
DXWKHQWLFDWLRQ�

x 5DSLG�RXWEUHDN�
UHSRUWLQJ�

x 3HHU�WR�SHHU�
FRQVXOWDWLRQ��
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6XPPDU\�
2XWEUHDNV�RFFXU�IUHTXHQWO\��1RW�HYHU\�RXWEUHDN�FRPHV�WR�OLJKW��EXW�RI�WKRVH�WKDW�GR��SXEOLF�KHDOWK�
DJHQFLHV�PXVW�GHFLGH�ZKHWKHU�WR�KDQGOH�WKHP�ZLWKRXW�OHDYLQJ�WKH�RIILFH��RU�VSHQG�WKH�WLPH��
HQHUJ\��DQG�UHVRXUFHV�WR�FRQGXFW�ILHOG�LQYHVWLJDWLRQV��7KH�PRVW�LPSRUWDQW�UHDVRQ�WR�LQYHVWLJDWH�LV�
WR�OHDUQ�HQRXJK�DERXW�WKH�VLWXDWLRQ�WR�LPSOHPHQW�DSSURSULDWH�FRQWURO�DQG�SUHYHQWLRQ�PHDVXUHV��
2WKHU�UHDVRQV�LQFOXGH�WDNLQJ�WKH�RSSRUWXQLW\�WR�DGYDQFH�NQRZOHGJH�DERXW�WKH�GLVHDVH��DJHQW��ULVN�
IDFWRUV��LQWHUYHQWLRQV�DQG�RWKHU�VFLHQWLILF�LVVXHV��UHVSRQGLQJ�WR�SXEOLF��SROLWLFDO��RU�OHJDO�
FRQFHUQV��HYDOXDWLQJ�D�KHDOWK�SURJUDP¶V�HIIHFWLYHQHVV�DQG�ZHDNQHVVHV��DQG�WR�SURYLGH�WUDLQLQJ��
�
2XWEUHDNV�DUH�DOPRVW�DOZD\V�XQH[SHFWHG�HYHQWV��6RPHWLPHV�WKH\�DUH�WKH�VXEMHFW�RI�PHGLD�
DWWHQWLRQ�DQG�SXEOLF�FRQFHUQ��VR�LQYHVWLJDWRUV�IHHO�SUHVVXUHG�WR�ZRUN�TXLFNO\�WR�ILQG�DQVZHUV��
:KHQ�PXOWLSOH�DJHQFLHV�DUH�LQYROYHG��FRRUGLQDWLRQ�DQG�FRPPXQLFDWLRQ�EHFRPH�HYHQ�PRUH�
HVVHQWLDO�EXW�DUH�PRUH�FRPSOLFDWHG�WKDQ�XVXDO��2IWHQ�WKH�LQYHVWLJDWLRQ�WDNHV�SODFH�LQ�WKH�ILHOG��IDU�
IURP�WKH�FRQYHQLHQFHV�DQG�URXWLQHV�RQH�FRXQWV�RQ�LQ�WKH�RIILFH��8QGHU�WKHVH�FLUFXPVWDQFHV��LW�LV�
HVVHQWLDO�WR�KDYH�D�V\VWHPDWLF�SODQ�IRU�FRQGXFWLQJ�WKH�LQYHVWLJDWLRQ��
�
7KH�VWHSV�OLVWHG�LQ�7DEOH�����FRPSULVH�RQH�VXFK�SODQ��1RWH�WKDW�WKH�RUGHU�RI�WKH�VWHSV�LV�
FRQFHSWXDO��DQG�LQYHVWLJDWRUV�PD\�GHFLGH�WKDW�D�GLIIHUHQW�RUGHU�LV�EHVW�VXLWHG�IRU�DQ\�JLYHQ�
RXWEUHDN��7R�VXPPDUL]H��WKHVH�DUH�WKH�VWHSV�RI�DQ�RXWEUHDN�LQYHVWLJDWLRQ��

x 3ODQQLQJ�IRU�ILHOG�ZRUN��HVWDEOLVKLQJ�WKH�H[LVWHQFH�RI�DQ�RXWEUHDN��DQG�YHULI\LQJ�WKH�
GLDJQRVLV�DUH�XVXDOO\�WKH�ILUVW�VWHSV��VRPHWLPHV�GRQH�LQ�WKDW�RUGHU��VRPHWLPHV�GRQH�LQ�
UHYHUVH�RUGHU��VRPHWLPHV�GRQH�VLPXOWDQHRXVO\���6WHSV��±���

x $IWHU�WKH�GLDJQRVLV�KDV�EHHQ�FRQILUPHG�LQYHVWLJDWRUV�FUHDWH�D�ZRUNDEOH�FDVH�GHILQLWLRQ��
WKHQ�JR�RXW�DQG�ORRN�IRU�DGGLWLRQDO�FDVHV��,QIRUPDWLRQ�DERXW�WKHVH�FDVHV�LV�RUJDQL]HG�HLWKHU�
LQ�D�OLQH�OLVWLQJ�RU�LQ�D�FRPSXWHU�GDWDEDVH�WKDW�DOORZV�VWDIIHUV�WR�FKHFN�IRU�GXSOLFDWH�
UHFRUGV��XSGDWH�UHFRUGV�DV�DGGLWLRQDO�LQIRUPDWLRQ�FRPHV�LQ��DQG�SHUIRUP�GHVFULSWLYH�
HSLGHPLRORJ\���6WHSV������

x 'HVFULSWLYH�HSLGHPLRORJ\�²�RUJDQL]LQJ�WKH�GDWD�E\�WLPH��SODFH��DQG�SHUVRQ�²�LV�HVVHQWLDO�
IRU�FKDUDFWHUL]LQJ�WKH�RXWEUHDN��LGHQWLI\LQJ�SRSXODWLRQV�DW�ULVN��GHYHORSLQJ�K\SRWKHVHV�
DERXW�ULVN�IDFWRUV��DQG�WDUJHWLQJ�FRQWURO�SUHYHQWLRQ�VWUDWHJLHV��$Q�HSLGHPLF�FXUYH�²�D�
KLVWRJUDP�RI�QXPEHU�RI�FDVHV�E\�WLPH�RI�RQVHW�RI�LOOQHVV�²�SURYLGHV�D�KDQG\�YLVXDO�
GLVSOD\�RI�WKH�RXWEUHDN¶V�PDJQLWXGH�DQG�WLPH�WUHQG���6WHS����

x +\SRWKHVHV��EDVHG�RQ�ZKDW�LV�NQRZQ�DERXW�WKH�GLVHDVH��GHVFULSWLYH�HSLGHPLRORJ\��DQG�
ZKDW�RWKHUV�KDYH�SRVWXODWHG��PXVW�EH�GHYHORSHG�EHIRUH�FRQGXFWLQJ�DQ\�NLQG�RI�
HSLGHPLRORJLF�VWXG\��ZKDW�DUH�\RX�JRLQJ�WR�VWXG\�LI�\RX�GRQ¶W�NQRZ�ZKDW�\RX�DUH�ORRNLQJ�
IRU"����6WHS����

x :KLOH�QRW�HYHU\�RXWEUHDN�UHTXLUHV�DQ�DQDO\WLF�VWXG\��WKRVH�WKDW�GR�DUH�XVXDOO\�DGGUHVVHG�
E\�HLWKHU�D�FRKRUW�VWXG\�RU�D�FDVH�FRQWURO�VWXG\��%RWK�W\SHV�RI�VWXG\�DWWHPSW�WR�LGHQWLI\�
DVVRFLDWLRQV�EHWZHHQ�H[SRVXUHV��ULVN�IDFWRUV�RU�FDXVHV��DQG�WKH�GLVHDVH�RI�LQWHUHVW��,Q�D�
FRKRUW�VWXG\��EHVW�VXLWHG�IRU�DQ�RXWEUHDN�LQ�D�ZHOO�GHILQHG�SRSXODWLRQ�VXFK�DV�JXHVWV�DW�D�
ZHGGLQJ��LQYHVWLJDWRUV�XVXDOO\�DWWHPSW�WR�HQUROO�HYHU\RQH��GHWHUPLQH�H[SRVXUHV�DQG�
RXWFRPHV��FDOFXODWH�DWWDFN�UDWHV��DQG�FRPSDUH�DWWDFN�UDWHV�ZLWK�D�ULVN�UDWLR�RU�UHODWLYH�ULVN�
WR�LGHQWLI\�DVVRFLDWLRQV��,Q�D�FDVH�FRQWURO�VWXG\��ZKLFK�LV�ZHOO�VXLWHG�IRU�RXWEUHDNV�ZLWKRXW�
D�ZHOO�GHILQHG�SRSXODWLRQ��LQYHVWLJDWRUV�XVXDOO\�HQUROO�DOO�RI�WKH�FDVH�SDWLHQWV�SOXV�D�
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VDPSOH�RI�SHUVRQV�ZKR�GLG�QRW�JHW�LOO��WKHQ�DVN�DERXW�H[SRVXUHV�DQG�FRPSXWH�DQ�RGGV�UDWLR�
WR�ORRN�IRU�DVVRFLDWLRQV���6WHS����

x ,I�QHHGHG��K\SRWKHVHV�FDQ�EH�UHILQHG�DQG�UH�HYDOXDWHG��,Q�PDQ\�LQYHVWLJDWLRQV��ZKLOH�WKH�
HSLGHPLRORJLVWV�DUH�FRQGXFWLQJ�WKHLU�HSLGHPLRORJLF�LQYHVWLJDWLRQV��HQYLURQPHQWDO�KHDOWK�
VSHFLDOLVWV�DQG�ODERUDWRULDQV�DUH�FRQGXFWLQJ�VWXGLHV�DQG�WHVWV�RI�WKHLU�RZQ��,GHDOO\��WKLV�
PXOWLGLVFLSOLQDU\�DSSURDFK�SRLQWV�WR�D�VLQJOH�FRQFOXVLRQ���6WHSV���DQG�����

x :KLOH�LPSOHPHQWLQJ�FRQWURO�DQG�SUHYHQWLRQ�PHDVXUHV�LV�OLVWHG�DV�6WHS�����LW�LV�WKH�SULPDU\�
JRDO�RI�PRVW�RXWEUHDN�LQYHVWLJDWLRQV�DQG�XVXDOO\�RFFXUV�HDUO\�LQ�WKH�LQYHVWLJDWLRQ��6XFK�
PHDVXUHV�FDQ�EH�LPSOHPHQWHG�DV�VRRQ�DV�DQ\�OLQN�LQ�WKH�FKDLQ�RI�GLVHDVH�WUDQVPLVVLRQ�WKDW�
LV�VXVFHSWLEOH�WR�LQWHUYHQWLRQ�FDQ�EH�LGHQWLILHG��,I�WKH�VRXUFH�DQG�PRGH�RI�WUDQVPLVVLRQ�LV�
NQRZQ��GLVHDVH�FRQWURO�PHDVXUHV�QHHG�QRW�ZDLW��+RZHYHU��WKHUH�LV�QR�JXDUDQWHH�WKDW�WKHVH�
PHDVXUHV�ZLOO�ZRUN��VR�FRQWLQXHG�VXUYHLOODQFH�LV�HVVHQWLDO���6WHSV����DQG�����

x )LQDOO\��FRPPXQLFDWLQJ�ZKDW�ZDV�IRXQG�DQG�ZKDW�VKRXOG�EH�RU�ZDV�GRQH�LQ�D�ZULWWHQ�
UHSRUW�SURYLGHV�NH\�SXEOLF�KHDOWK��VFLHQWLILF��DQG�OHJDO�GRFXPHQWDWLRQ���6WHS�����

�
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([HUFLVH�$QVZHUV�
 
 
 
 

([HUFLVH�����
1LQH�FDVHV�RI�FDQFHU�LQ�D�FRPPXQLW\�UHSUHVHQWV�D�FOXVWHU�²�D�JURXS�RI�FDVHV�LQ�D�JLYHQ�DUHD�RYHU�
D�SDUWLFXODU�SHULRG�RI�WLPH�WKDW�VHHPV�WR�EH�XQXVXDO��DOWKRXJK�ZH�GR�QRW�DFWXDOO\�NQRZ�WKH�VL]H�RI�
WKH�FRPPXQLW\��WKH�EDFNJURXQG�UDWH�RI�FDQFHU��DQG�WKH�QXPEHU�RI�FDVHV�WKDW�PLJKW�EH�H[SHFWHG��
1RQHWKHOHVV��HLWKHU�WKH�KHDOWK�GHSDUWPHQW�RU�WKH�FRPPXQLW\�RU�ERWK�LV�FRQFHUQHG�HQRXJK�WR�UDLVH�
WKH�LVVXH��8QGHU�WKHVH�FLUFXPVWDQFHV��DQ�LQYHVWLJDWLRQ�PD\�EH�MXVWLILHG�IRU�VHYHUDO�UHDVRQV��
�
�� %HFDXVH�WKH�QXPEHU�RI�H[SHFWHG�FDVHV�LV�QRW�NQRZQ��RU�DW�OHDVW�QRW�VWDWHG���RQH�UHDVRQ�WR�

LQYHVWLJDWH�LV�WR�GHWHUPLQH�KRZ�PDQ\�FDVHV�WR�H[SHFW�LQ�WKH�FRPPXQLW\��,Q�D�ODUJH�
FRPPXQLW\��QLQH�FDVHV�RI�D�FRPPRQ�FDQFHU��IRU�H[DPSOH��OXQJ��EUHDVW��RU�FRORQ�FDQFHU��
ZRXOG�QRW�EH�XQXVXDO��,I�WKH�SDUWLFXODU�FDQFHU�LV�D�UDUH�W\SH��QLQH�FDVHV�HYHQ�LQ�D�ODUJH�
FRPPXQLW\�PD\�EH�XQXVXDO��$QG�LQ�D�YHU\�VPDOO�FRPPXQLW\��QLQH�FDVHV�RI�HYHQ�D�FRPPRQ�
FDQFHU�PD\�EH�XQXVXDO���

�
�� ,I�WKH�QXPEHU�RI�FDQFHU�FDVHV�WXUQV�RXW�WR�EH�KLJK�IRU�WKDW�FRPPXQLW\��SXEOLF�KHDOWK�RIILFLDOV�

PLJKW�FKRRVH�WR�LQYHVWLJDWH�IXUWKHU��7KH\�PD\�KDYH�D�UHVHDUFK�DJHQGD�²�SHUKDSV�WKH\�FDQ�
LGHQWLI\�D�QHZ�ULVN�IDFWRU��ZRUNHUV�H[SRVHG�WR�D�SDUWLFXODU�FKHPLFDO��RU�SUHGLVSRVLWLRQ�
�SHUVRQV�ZLWK�D�SDUWLFXODU�JHQHWLF�WUDLW��IRU�WKH�FDQFHU��

�
�� &RQWURO�DQG�SUHYHQWLRQ�PD\�EH�WKH�MXVWLILFDWLRQ�IRU�DGGLWLRQDO�LQYHVWLJDWLRQ��,I�PRGLILDEOH�

ULVN�IDFWRUV�DUH�NQRZQ�RU�LGHQWLILHG��FRQWURO�DQG�SUHYHQWLRQ�PHDVXUHV�FDQ�EH�GHYHORSHG��
$OWHUQDWLYHO\��LI�WKH�FDQFHU�LV�RQH�WKDW�FDQ�WUHDWHG�VXFFHVVIXOO\�LI�IRXQG�HDUO\��DQG�D�VFUHHQLQJ�
WHVW�LV�DYDLODEOH��WKHQ�LQYHVWLJDWLRQ�PLJKW�IRFXV�RQ�ZK\�WKHVH�SHUVRQV�GLHG�IURP�D�WUHDWDEOH�
GLVHDVH��,I��IRU�H[DPSOH��WKH�QLQH�FDVHV�ZHUH�FDQFHUV�RI�WKH�FHUYL[��GHWHFWDEOH�E\�3DS�VPHDU�
DQG�JHQHUDOO\�QRQIDWDO�LI�LGHQWLILHG�DQG�WUHDWHG�HDUO\���D�VWXG\�PLJKW�LGHQWLI\��D��ODFN�RI�
DFFHVV�WR�KHDOWKFDUH��E��SK\VLFLDQV�QRW�IROORZLQJ�WKH�UHFRPPHQGDWLRQV�WR�VFUHHQ�ZRPHQ�DW�
DSSURSULDWH�LQWHUYDOV��DQG�RU�F��ODERUDWRU\�HUURU�LQ�UHDGLQJ�RU�UHSRUWLQJ�WKH�WHVW�UHVXOWV��
0HDVXUHV�WR�FRUUHFW�WKHVH�SUREOHPV��VXFK�DV�SXEOLF�VFUHHQLQJ�FOLQLFV��SK\VLFLDQ�HGXFDWLRQ��
DQG�ODERUDWRU\�TXDOLW\�DVVXUDQFH��FRXOG�WKHQ�EH�GHYHORSHG��

�
�� ,I�QHZ�VWDII�QHHG�WR�JDLQ�H[SHULHQFH�LQ�FRQGXFWLQJ�FOXVWHU�LQYHVWLJDWLRQV��WUDLQLQJ�PLJKW�EH�D�

MXVWLILFDWLRQ�IRU�LQYHVWLJDWLQJ�WKHVH�FDVHV��0RUH�FRPPRQO\��FDQFHU�FOXVWHUV�JHQHUDWH�SXEOLF�
FRQFHUQ��ZKLFK��LQ�WXUQ��RIWHQ�UHVXOWV�LQ�SROLWLFDO�SUHVVXUH��3HUKDSV�RQH�RI�WKH�DIIHFWHG�SHUVRQV�
LV�D�PHPEHU�RI�WKH�PD\RU¶V�IDPLO\��$�KHDOWK�GHSDUWPHQW�QHHGV�WR�EH�UHVSRQVLYH�WR�VXFK�
FRQFHUQV��DQG�VKRXOG�LQYHVWLJDWH�HQRXJK�WR�DGGUHVV�WKH�FRQFHUQV�ZLWK�IDFWV��)LQDOO\��OHJDO�
FRQFHUQV�PD\�SURPSW�DQ�LQYHVWLJDWLRQ��HVSHFLDOO\�LI�D�SDUWLFXODU�VLWH��PDQXIDFWXULQJ�SODQW��
KRXVHV�EXLOW�RQ�DQ�ROG�GXPS�VLWH��HWF���LV�DFFXVHG�RI�FDXVLQJ�WKH�FDQFHUV��

 

�
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([HUFLVH�����
)LUVW��\RX�VKRXOG�FKHFN�WKH�GDWHV�RI�RQVHW�UDWKHU�WKDQ�GDWHV�RI�UHSRUW��7KH����UHSRUWV�FRXOG�
UHSUHVHQW����UHFHQW�FDVHV��EXW�FRXOG�UHSUHVHQW����FDVHV�VFDWWHUHG�LQ�WLPH�WKDW�ZHUH�VHQW�LQ�DV�D�
EDWFK��
�
+RZHYHU��DVVXPLQJ�WKDW�DOO����UHSRUWV�RI�WXEHUFXORVLV�DQG�WKH����RI�:HVW�1LOH�YLUXV�LQIHFWLRQ�
UHSUHVHQW�UHFHQW�FDVHV�LQ�D�VLQJOH�FRXQW\��ERWK�VLWXDWLRQV�FRXOG�EH�FDOOHG�FOXVWHUV��VHYHUDO�QHZ�
FDVHV�VHHQ�LQ�D�SDUWLFXODU�DUHD�GXULQJ�D�UHODWLYHO\�EULHI�SHULRG�RI�WLPH���&ODVVLI\LQJ�WKH�FDVHV�DV�DQ�
RXWEUHDN�GHSHQGV�RQ�ZKHWKHU�WKH����FDVHV�H[FHHG�WKH�XVXDO�QXPEHU�RI�FDVHV�UHSRUWHG�LQ�$XJXVW�
LQ�WKDW�FRXQW\��
�
7XEHUFXORVLV�GRHV�QRW�KDYH�D�VWULNLQJ�VHDVRQDO�GLVWULEXWLRQ��7KH�QXPEHU�RI�FDVHV�GXULQJ�$XJXVW�
FRXOG�EH�FRPSDUHG�ZLWK��D��WKH�QXPEHUV�UHSRUWHG�GXULQJ�WKH�SUHFHGLQJ�VHYHUDO�PRQWKV��DQG�E��
WKH�QXPEHUV�UHSRUWHG�GXULQJ�$XJXVW�RI�WKH�SUHFHGLQJ�IHZ�\HDUV��
�
:HVW�1LOH�YLUXV�LQIHFWLRQ�LV�D�KLJKO\�VHDVRQDO�GLVHDVH�WKDW�SHDNV�GXULQJ�$XJXVW�6HSWHPEHU�
2FWREHU��$V�D�UHVXOW��WKH�QXPEHU�RI�FDVHV�LQ�$XJXVW�LV�H[SHFWHG�WR�EH�KLJKHU�WKDQ�WKH�QXPEHUV�
UHSRUWHG�GXULQJ�WKH�SUHFHGLQJ�VHYHUDO�PRQWKV��7R�GHWHUPLQH�ZKHWKHU�WKH�QXPEHU�RI�FDVHV�
UHSRUWHG�LQ�$XJXVW�LV�JUHDWHU�WKDQ�H[SHFWHG��WKH�QXPEHU�PXVW�EH�FRPSDUHG�ZLWK�WKH�QXPEHUV�
UHSRUWHG�GXULQJ�$XJXVW�RI�WKH�SUHFHGLQJ�IHZ�\HDUV��
�

([HUFLVH�����
Initial Case Definition  
3DWLHQW����� 1R��HRVLQRSKLO�FRXQW���������

FHOOV�PP��
3DWLHQW����� <HV�
3DWLHQW����� <HV�
3DWLHQW����� <HV�
3DWLHQW����� <HV�
3DWLHQW����� 1R��HRVLQRSKLO�FRXQW���������

FHOOV�PP��
3DWLHQW����� 1R��RWKHU�NQRZQ�FDQFHU�RI�

HRVLQRSKLOLD�

Revised Case Definition  
3DWLHQW���� 1R��HRVLQRSKLO�FRXQW���������

FHOOV�PP��DQG�P\DOJLDV�QRW�
VHYHUH�

3DWLHQW���� <HV�
3DWLHQW���� <HV�
3DWLHQW���� 1R��P\DOJLDV�QRW�VHYHUH�
3DWLHQW���� <HV�
3DWLHQW����� <HV�
3DWLHQW����� 1R��RWKHU�NQRZQ�FDQFHU�RI�

HRVLQRSKLOLD
�
7KLV�LOOXVWUDWHV�WKDW�D�FDVH�GHILQLWLRQ�LV�D�PHWKRG�IRU�GHFLGLQJ�ZKHWKHU�WR�FODVVLI\�VRPHRQH�DV�
KDYLQJ�WKH�GLVHDVH�RI�LQWHUHVW�RU�QRW��QRW�ZKHWKHU�WKH\�DFWXDOO\�GR�RU�GR�QRW�KDYH�WKH�GLVHDVH��
3DWLHQWV���DQG���PD\�KDYH�PLOG�FDVHV��DQG�3DWLHQW���PD\�KDYH�OHXNHPLD�DQG�HRVLQRSKLOLD�
P\DOJLD�V\QGURPH��EXW�DUH�FODVVLILHG�DV�QRQ�FDVHV�XQGHU�WKH�UHYLVHG�GHILQLWLRQ��
�

([HUFLVH�����
$�FDVH�GHILQLWLRQ�LV�D�VHW�RI�VWDQGDUG�FULWHULD�IRU�GHWHUPLQLQJ�ZKHWKHU�DQ�LQGLYLGXDO�VKRXOG�EH�
FDWHJRUL]HG�DV�KDYLQJ�D�SDUWLFXODU�GLVHDVH�RU�KHDOWK�UHODWHG�FRQGLWLRQ��)RU�DQ�RXWEUHDN��D�FDVH�
GHILQLWLRQ�FRQVLVWV�RI�FOLQLFDO�FULWHULD�DQG�VSHFLILFDWLRQ�RI�WLPH��SODFH��DQG�SHUVRQ��$�FDVH�
GHILQLWLRQ�FDQ�KDYH�GHJUHHV�RI�FHUWDLQW\��H�J���VXVSHFW�FDVH��XVXDOO\�EDVHG�RQ�FOLQLFDO�DQG�



 

,QYHVWLJDWLQJ�DQ�2XWEUHDN�
�3DJH������

VRPHWLPHV�HSLGHPLRORJLF�FULWHULD��YHUVXV�FRQILUPHG�FDVH��EDVHG�RQ�ODERUDWRU\�FRQILUPDWLRQ���
�
7KH�RXWEUHDN�DSSHDUHG�WR�EH�OLPLWHG�WR�VWXGHQWV��QR�DGXOWV�UHSRUWHG�LOOQHVV���EXW�LQFOXGHG�ERWK�
WRXU�JURXSV��6RPH�VWXGHQWV�KDG�VHYHUH�DEGRPLQDO�SDLQ�DQG�GLDUUKHD�DQG�VWRRO�FXOWXUHV�SRVLWLYH�
IRU�E. coli�2�����&OHDUO\�WKHVH�VKRXOG�EH�FRXQWHG�DV�FDVH�SDWLHQWV��6RPH�VWXGHQWV�KDG�WKH�VDPH�
V\PSWRPV�EXW�QHJDWLYH�FXOWXUHV��6KRXOG�WKH\�EH�FRXQWHG�DV�FDVH�SDWLHQWV"�6WLOO�RWKHUV�KDG�WKH�
VDPH�V\PSWRPV�EXW�QR�VWRRO�WHVWLQJ��6KRXOG�WKH\�EH�FRXQWHG�DV�FDVH�SDWLHQWV"�)LQDOO\��WZR�
VWXGHQWV�KDG�VLQJOH�ERXWV�RI�GLDUUKHD��EXW�QR�DEGRPLQDO�SDLQ�DQG�QHJDWLYH�FXOWXUHV��
�
1R�RQH�FDVH�GHILQLWLRQ�LV�WKH�DEVROXWHO\�FRUUHFW�FDVH�GHILQLWLRQ��2QH�LQYHVWLJDWRU�FRXOG�GHFLGH�WR�
LQFOXGH�WKRVH�ZLWK�V\PSWRPV�EXW�ZLWKRXW�WHVWLQJ�DV�VXVSHFW�RU�SUREDEOH�FDVHV��ZKLOH�DQRWKHU�
LQYHVWLJDWRU�FRXOG�H[FOXGH�WKHP��6LPLODUO\��RQH�LQYHVWLJDWRU�PLJKW�SXW�D�JUHDW�GHDO�RI�IDLWK�LQ�WKH�
VWRRO�FXOWXUH�DQG�H[FOXGH�WKRVH�ZKR�WHVWHG�QHJDWLYH��UHJDUGOHVV�RI�WKH�SUHVHQFH�RI�FRPSDWLEOH�
V\PSWRPV��ZKLOH�DQRWKHU�LQYHVWLJDWRU�PLJKW�DOORZ�WKDW�VRPH�VWRRO�FXOWXUHV�FRXOG�EH�³IDOVH�
QHJDWLYHV´��WHVW�QHJDWLYH�HYHQ�WKRXJK�WKH�SHUVRQ�DFWXDOO\�KDV�WKH�LQIHFWLRQ��DQG�LQFOXGH�WKHP�LQ�D�
VXVSHFW�RU�SUREDEOH�RU�SRVVLEOH�FDWHJRU\��7KH�WZR�VWXGHQWV�ZLWK�VLQJOH�ERXWV�RI�GLDUUKHD�EXW�QR�
DEGRPLQDO�SDLQ�DQG�QHJDWLYH�FXOWXUHV�VHHP�OHDVW�OLNHO\�WR�KDYH�WUXH�FDVHV�RI�E. coli LQIHFWLRQ��
�
6LPLODUO\��WKH�EHJLQQLQJ�WLPH�OLPLW�FRXOG�EH�VHW�RQ�'HFHPEHU����WKH�GDWH�WKDW�7RXU�$�GHSDUWHG��RU�
FRXOG�EH�VHW�ODWHU��WR�DFFRXQW�IRU�WKH�PLQLPXP�LQFXEDWLRQ�SHULRG��
�
6R��RQH�FDVH�GHILQLWLRQ�PLJKW�EH��

3(5621�� $Q\�WHQWK�JUDGH�VWXGHQW�ZKR�ZHQW�RQ�HLWKHU�WRXU�
3/$&(�� /LPLWHG�WR�VWXGHQWV�DW�FLW\�KLJK�VFKRROV�
7,0(�� 2QVHW�VLQFH�'HFHPEHU��"��"��"�
&/,1,&$/�� &RQILUPHG�VWRRO�VDPSOH�SRVLWLYH�IRU�E. coli�2����+���UHJDUGOHVV�RI�

V\PSWRPV�
6863(&7�� 6HOI�UHSRUWHG�VHYHUH�DEGRPLQDO�SDLQ�DQG�GLDUUKHD�!��HSLVRGHV�GD\��ZLWK�

VWRRO�FXOWXUH�QRW�GRQH��RU�VHOI�UHSRUWHG�DEGRPLQDO�SDLQ�DQG�GLDUUKHD�!��
HSLVRGHV�GD\�DQG�VWRRO�FXOWXUH�QHJDWLYH�

�

([HUFLVH������

,'��� $JH� 6H[� 5DFH� 'LVHDVH� 'DWH�RI�2QVHW� /DE�5HVXOWV�
6LJQV��

6\PSWRPV� 3K\VLFLDQ�
�� ��� 0� :�� /\PH�GLVHDVH� ��������� :%�,J0�� (0�)DW�6�&� 6QRZ�
�� ��� )� :� /\PH�GLVHDVH� ��������� :%�,J0����

:%�,J*��
(0�$�)DW�6�)HY� )DUU�

�� ��� )� :� /\PH�GLVHDVH� ���������� :%�,J0���
�:%�,J*��

(0� +RZDUG�

�� ��� 0� %� /\PH�GLVHDVH� ���������� :%�,J0����
:%�,J*��

(0� )LQH��

�� ��� 0� :� /\PH�GLVHDVH� PLG�0D\������ :%�,J*�� $�$UWKUDO��
+$�)DW�6�&�

+RZDUG�

�� ��� 0� %�� /\PH�GLVHDVH� ����� �� $�$UWKUDO�)DW� 6WHHUH�

$� �DUWKULWLV�
$UWKUDO� �DUWKUDOJLDV�

&� �FKLOOV�
(0� �HU\WKHPD�PLJUDQV�

)DW� �IDWLJXH�
)HY� �IHYHU��

+$� �KHDGDFKH�
6� �VZHDWV
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([HUFLVH�����
�� �

�
�

�� 7KH�GDWH�RI�RQVHW�RI�WKH�HDUOLHVW�FDVH�ZDV�-XQH�����6XEWUDFWLQJ�WKH�PLQLPXP�LQFXEDWLRQ�
SHULRG����GD\V��IURP�-XQH����SRLQWV�WR�-XQH�����7KH�PHGLDQ�DQG�PRGDO�GDWH�RI�RQVHW�ZDV�
-XQH�����6XEWUDFWLQJ�WKH�DYHUDJH��VD\�����GD\V��IURP�-XQH����SRLQWV�WR�-XQH�����6R�WKH�PRVW�
OLNHO\�H[SRVXUH�SHULRG�ZDV�VRPHWLPH�DURXQG�-XQH����WKURXJK�-XQH�����JLYH�RU�WDNH�D�GD\�RU�
WZR�RQ�HLWKHU�VLGH��,QGHHG��WKH�LQYHVWLJDWRUV�GHWHUPLQHG�WKDW�H[SRVXUH�PRVW�OLNHO\�RFFXUUHG�
RQ�-XQH�����ZKHQ�DOO�LOO�SHUVRQV�HLWKHU�DFWLYHO\�SDUWLFLSDWHG�LQ�RU�ZHUH�QHDUE\�WKH�VLIWLQJ�RI�
GLUW�WKDW�SUREDEO\�KDUERUHG�WKH�RUJDQLVP���

�

([HUFLVH�����
&HOO�SKRQHV�DUH�TXLWH�SRSXODU��1RWLQJ�WKDW�PRVW�LI�QRW�DOO�RI�WKH����SDWLHQWV�KDG�XVHG�FHOO�SKRQHV�
GRHV�QRW�LQGLFDWH�WKDW�FHOO�SKRQHV�DUH�WKH�FDXVH�RI�EUDLQ�FDQFHU��$Q�HSLGHPLRORJLF�VWXG\�WKDW�
FRPSDUHV�WKH�H[SRVXUH�H[SHULHQFH�RI�WKH�FDVH�SDWLHQWV�ZLWK�WKH�H[SRVXUH�H[SHULHQFH�RI�SHUVRQV�
ZLWKRXW�EUDLQ�FDQFHU�LV�QHFHVVDU\��$�FDVH�FRQWURO�VWXG\�LV�WKH�GHVLJQ�RI�FKRLFH��VLQFH����SHUVRQV�
ZLWK�WKH�GLVHDVH�RI�LQWHUHVW�KDYH�DOUHDG\�EHHQ�LGHQWLILHG��
�
$V�PDQ\�DV�SRVVLEOH�RI�WKH����SHUVRQV�ZLWK�EUDLQ�FDQFHU�VKRXOG�EH�HQUROOHG�LQ�WKH�FDVH�FRQWURO�
VWXG\�DV�WKH�FDVH�JURXS��$�JURXS�RI�SHUVRQV�ZLWKRXW�EUDLQ�FDQFHU�QHHG�WR�EH�LGHQWLILHG�DQG�
HQUROOHG�DV�WKH�FRQWURO�JURXS��:KRP�ZRXOG�\RX�HQUROO�DV�FRQWUROV"�5HPHPEHU�WKDW�FRQWUROV�DUH�
VXSSRVHG�WR�UHSUHVHQW�WKH�JHQHUDO�H[SRVXUH�H[SHULHQFH�LQ�WKH�SRSXODWLRQ�IURP�ZKLFK�WKH�FDVH�
SDWLHQWV�FDPH��&RQWUROV�FRXOG�FRPH�IURP�WKH�VDPH�FRPPXQLW\��UDQGRPO\�VHOHFWHG�WHOHSKRQH�
QXPEHUV��QHLJKERUV��IULHQGV��RU�WKH�VDPH�KHDOWKFDUH�SURYLGHUV��H�J���SDWLHQWV�WUHDWHG�E\�WKH�VDPH�
QHXURORJLVW�EXW�ZKR�GR�QRW�KDYH�EUDLQ�FDQFHU���2QFH�FDVH�SDWLHQWV�DQG�FRQWUROV�DUH�LGHQWLILHG�DQG�
HQUROOHG��HDFK�ZRXOG�EH�TXHVWLRQHG�DERXW�H[SRVXUH�WR�FHOO�SKRQHV��)LQDOO\��WKH�H[SRVXUH�
H[SHULHQFH�RI�FDVH�SDWLHQWV�DQG�FRQWUROV�ZRXOG�EH�FRPSDUHG�WR�GHWHUPLQH�ZKHWKHU�FDVH�SDWLHQWV�
ZHUH�PRUH�OLNHO\�WR�XVH�FHOO�SKRQHV��RU�XVH�SDUWLFXODU�W\SHV�RI�SKRQHV��RU�XVHG�WKHP�PRUH�
IUHTXHQWO\��RU�IRU�ORQJHU�FXPXODWLYH�WLPH��HWF��
�
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7KH�DOWHUQDWLYH�WR�D�FDVH�FRQWURO�VWXG\�LV�D�FRKRUW�VWXG\��)RU�D�FRKRUW�VWXG\�\RX�ZRXOG�KDYH�WR�
HQUROO�D�JURXS�RI�FHOO�SKRQH�XVHUV��³H[SRVHG�JURXS´��DQG�D�JURXS�RI�SHUVRQV�ZKR�GR�QRW�XVH�FHOO�
SKRQHV��³XQH[SRVHG�JURXS´���<RX�ZRXOG�WKHQ�KDYH�WR�GHWHUPLQH�KRZ�PDQ\�LQ�HDFK�JURXS�
GHYHORS�EUDLQ�FDQFHU��6LQFH�EUDLQ�FDQFHU�LV�D�UHODWLYHO\�UDUH�HYHQW��\RX�ZRXOG�QHHG�UDWKHU�ODUJH�
JURXSV�LQ�RUGHU�WR�KDYH�HQRXJK�EUDLQ�FDQFHU�FDVHV�IRU�WKH�VWXG\�WR�EH�XVHIXO��7KHUHIRUH��D�FRKRUW�
VWXG\�LV�OHVV�SUDFWLFDO�WKDQ�D�FDVH�FRQWURO�VWXG\�LQ�WKLV�VHWWLQJ��
�

([HUFLVH�����
�� 7KH�DSSURSULDWH�PHDVXUH�RI�DVVRFLDWLRQ�IRU�D�FDVH�FRQWURO�VWXG\�LV�WKH�RGGV�UDWLR���
�
�� 7KH�RGGV�UDWLR�LV�FDOFXODWHG�DV�WKH�FURVV�SURGXFW�UDWLR��DG���EF��

2GGV�UDWLR� ����[��������[��� ������ �����
�
�� :LWK�D�FKL�VTXDUH�RI������DQG�D�����FRQILGHQFH�LQWHUYDO�RI����±������WKLV�VWXG\�VKRZV�D�YHU\�

VWURQJ��RGGV�UDWLR� ������DVVRFLDWLRQ�EHWZHHQ�KLVWRSODVPRVLV�DQG�ZRUNLQJ�LQ�%XLOGLQJ�;��7KLV�
ILQGLQJ�LV�TXLWH�VWDWLVWLFDOO\�VLJQLILFDQW��FKL�VTXDUH� ������FRUUHVSRQGV�WR�D�S�YDOXH�EHWZHHQ�
�����DQG���������$QG�DOWKRXJK�WKH�����FRQILGHQFH�LQWHUYDO�LQGLFDWHV�WKDW�WKH�VWXG\�LV�
FRPSDWLEOH�ZLWK�D�VHHPLQJO\�UHODWLYHO\�ZLGH�UDQJH�RI�YDOXHV�����±�������PRVW�RI�WKHVH�YDOXHV�
LQGLFDWH�D�VWURQJ�LI�QRW�VWURQJHU�DVVRFLDWLRQ�WKDQ�WKH�RQH�REVHUYHG��

�

([HUFLVH�����
7KH�ILUVW�VWHS�LQ�DQVZHULQJ�WKLV�TXHVWLRQ�LV�WR�FRPSDUH�WKH�DWWDFN�UDWHV����LOO��DPRQJ�WKRVH�ZKR�
DWH�WKH�PHDO�DQG�WKRVH�ZKR�GLG�QRW�HDW�WKH�PHDO��6LQFH�WKH���LOO�LV�D�PHDVXUH�RI�ULVN�RI�LOOQHVV��
\RX�FRXOG�FDOFXODWH�D�ULVN�UDWLR�IRU�HDFK�PHDO��
�

'DWH� 5LVN�5DWLR�
������ %UHDNIDVW� ����YV�������  � ����
������ /XQFK� ����YV�������  � ����
������ 'LQQHU� ����YV�������  � ����
������ /DWH�GLQQHU� ����YV�������  � ����
������ %UHDNIDVW� ����YV�������  � ����
������ /XQFK� ����YV�������  � ����

�
&OHDUO\��WKH�6HSWHPEHU����OXQFK�KDV�WKH�KLJKHVW�ULVN�UDWLR��,W�KDV�D�UHODWLYHO\�KLJK�DWWDFN�UDWH�
�WKRXJK�QRW�WKH�KLJKHVW��DPRQJ�WKRVH�ZKR�DWH�WKH�PHDO��DQG�WKH�ORZHVW�DWWDFN�UDWH�DPRQJ�WKRVH�
ZKR�GLG�QRW�HDW�WKH�PHDO��)XUWKHUPRUH��DOPRVW�DOO�RI�WKH�FDVHV�����RXW�RI�����FRXOG�EH�³DFFRXQWHG�
IRU´�E\�WKDW�OXQFK��
�
,Q�FRQWUDVW��DOWKRXJK�WKH�6HSWHPEHU����EUHDNIDVW�KDV�D�KLJK�DWWDFN�UDWH�DPRQJ�WKRVH�ZKR�DWH�WKDW�
PHDO��LW�KDV�D�UHODWLYHO\�KLJK�DWWDFN�UDWH�DPRQJ�WKRVH�ZKR�GLG�QRW�HDW�WKDW�EUHDNIDVW��DQG�PRVW�
LPSRUWDQWO\��LW�FDQ�RQO\�DFFRXQW�IRU�RQH�VL[WK����RXW�RI�����RI�WKH�FDVHV��3HUKDSV�WKH�6HSWHPEHU�
���EUHDNIDVW�ZDV�D�PLQRU�FRQWULEXWRU��EXW�PRVW�RI�WKH�LOOQHVV�SUREDEO\�UHVXOWHG�IURP�H[SRVXUH�
WKDW�RFFXUUHG�DW�WKH�6HSWHPEHU����OXQFK��
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�

�

6(/)�$66(660(17�48,=�
1RZ�WKDW�\RX�KDYH�UHDG�/HVVRQ���DQG�KDYH�FRPSOHWHG�WKH�H[HUFLVHV��\RX�
VKRXOG�EH�UHDG\�WR�WDNH�WKH�VHOI�DVVHVVPHQW�TXL]��7KLV�TXL]�LV�GHVLJQHG�WR�
KHOS�\RX�DVVHVV�KRZ�ZHOO�\RX�KDYH�OHDUQHG�WKH�FRQWHQW�RI�WKLV�OHVVRQ��<RX�
PD\�UHIHU�WR�WKH�OHVVRQ�WH[W�ZKHQHYHU�\RX�DUH�XQVXUH�RI�WKH�DQVZHU���
�

8QOHVV�LQVWUXFWHG�RWKHUZLVH��FKRRVH�$//�FRUUHFW�DQVZHUV�IRU�HDFK�TXHVWLRQ��
�
�� :KLFK�DUH�WKH�PRVW�FRPPRQ�ZD\V�WKDW�D�ORFDO�KHDOWK�GHSDUWPHQW�XQFRYHUV�RXWEUHDNV"�

$� 3HUIRUPLQJ�GHVFULSWLYH�DQDO\VLV�RI�VXUYHLOODQFH�GDWD�HDFK�ZHHN�
%� 3HUIRUPLQJ�WLPH�VHULHV�DQDO\VLV�WR�GHWHFW�GHYLDWLRQV�IURP�H[SHFWHG�YDOXHV�EDVHG�RQ�

WKH�SUHYLRXV�IHZ�ZHHNV�DQG�FRPSDUDEOH�SHULRGV�GXULQJ�WKH�SUHYLRXV�IHZ�\HDUV�
&� 5HFHLYLQJ�FDOOV�IURP�DIIHFWHG�UHVLGHQWV�
'� 5HFHLYLQJ�FDOOV�IURP�KHDOWKFDUH�SURYLGHUV�
(� 5HYLHZLQJ�DOO�FDVH�UHSRUWV�UHFHLYHG�HDFK�ZHHN�WR�GHWHFW�FRPPRQ�IHDWXUHV�

�
�� )DFWRUV�WKDW�LQIOXHQFH�D�KHDOWK�GHSDUWPHQW¶V�GHFLVLRQ�ZKHWKHU�RU�QRW�WR�FRQGXFW�D�ILHOG�

LQYHVWLJDWLRQ�LQ�UHVSRQVH�WR�RQH�RU�PRUH�FDVHV�RI�GLVHDVH�LQFOXGH��
$� 7KH�QDWXUH�RI�WKH�GLVHDVH�
%� 7KH�QXPEHU�RI�FDVHV�
&� 5HVRXUFHV�DYDLODEOH�
'� +HDOWK�GHSDUWPHQW¶V�WUDGLWLRQDO�DWWLWXGH�WRZDUG�FRQGXFWLQJ�ILHOG�LQYHVWLJDWLRQV�

�
�� ,I�D�SDUWLFXODU�RXWEUHDN�SUHVHQWV�DQ�XQXVXDO�RSSRUWXQLW\�WR�OHDUQ�PRUH�DERXW�WKH�GLVHDVH�

DQG�LWV�HSLGHPLRORJ\�E\�FRQGXFWLQJ�D�VWXG\��EXW�HDUO\�GLVHDVH�FRQWURO�PHDVXUHV�ZRXOG�
LQWHUIHUH�ZLWK�WKH�VWXG\��RQH�VKRXOG�FRQGXFW�WKH�VWXG\�TXLFNO\��WKHQ�LPSOHPHQW�FRQWURO�
PHDVXUHV�LPPHGLDWHO\�DIWHUZDUGV��
$� 7UXH�
%� )DOVH�

�
�� 8VH�WKH�IROORZLQJ�FKRLFHV�IRU�4XHVWLRQV���D±F��

$� 'LVHDVH�FRQWURO�DQG�SUHYHQWLRQ�HIIRUWV�WDNH�SULRULW\�RYHU�LQYHVWLJDWLRQ�HIIRUWV�
%� ,QYHVWLJDWLRQ�HIIRUWV�WDNH�SULRULW\�RYHU�GLVHDVH�FRQWURO�DQG�SUHYHQWLRQ�HIIRUWV�
�
�D�� BBBBB� 2XWEUHDN�ZLWK�NQRZQ�FDXVDWLYH�DJHQW��VRXUFH��DQG�PRGH�RI�WUDQVPLVVLRQ�
�
�E�� BBBBB� 2XWEUHDN�ZLWK�NQRZQ�FDXVDWLYH�DJHQW��EXW�XQNQRZQ�VRXUFH�DQG�PRGH�RI�

WUDQVPLVVLRQ�
�
�F��BBBBB� 2XWEUHDN�ZLWK�XQNQRZQ�FDXVDWLYH�DJHQW��VRXUFH��DQG�PRGH�RI�WUDQVPLVVLRQ�
�
�
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�� 8VH�WKH�IROORZLQJ�VWHSV�RI�DQ�RXWEUHDN�LQYHVWLJDWLRQ�IRU�4XHVWLRQ����
��� $QDO\]H�GDWD�E\�WLPH��SODFH��DQG�SHUVRQ�
��� &RQGXFW�D�FDVH�FRQWURO�VWXG\�
��� *HQHUDWH�K\SRWKHVHV�
��� &RQGXFW�DFWLYH�VXUYHLOODQFH�IRU�DGGLWLRQDO�FDVHV�
��� 9HULI\�WKH�GLDJQRVLV�
��� &RQILUP�WKDW�WKH�QXPEHU�RI�FDVHV�H[FHHGV�WKH�H[SHFWHG�QXPEHU�
��� 7DON�ZLWK�ODERUDWRULDQV�DERXW�VSHFLPHQ�FROOHFWLRQ�

�

)RU�DQ�LQYHVWLJDWLRQ�RI�DQ�RXWEUHDN��ZKDW�LV�WKH�ORJLFDO�FRQFHSWXDO�RUGHU�RI�WKH�VWHSV�OLVWHG�
DERYH"�
$�� ��������������
%�� ��������������
&�� ��������������
'�� ��������������

�

�� 7R�DYRLG�VNLSSLQJ�D�FULWLFDO�VWHS��LQYHVWLJDWRUV�VKRXOG�FRQGXFW�WKH�VWHSV�RI�DQ�RXWEUHDN�
LQYHVWLJDWLRQ�LQ�WKH�SUHFLVH�RUGHU�\RX�DQVZHUHG�LQ�4XHVWLRQ����
$� 7UXH�
%� )DOVH�

�

�� 8VH�WKH�IROORZLQJ�FKRLFHV�IRU�4XHVWLRQV��D±F��
$� &OXVWHU�
%� (SLGHPLF�
&� 2XWEUHDN�

�

�D�� BBBBB� ����FDVHV�RI�0DUEXUJ�YLUXV�LQIHFWLRQ�LQ�VHYHUDO�GLVWULFWV�LQ�$QJROD�RYHU�
VHYHUDO�PRQWKV��XVXDOO\�QRQH��

�
�E�� BBBBB� ���FDVHV�RI�6DOPRQHOOD�(QWHULWLGLV�LQ���ZHHN�WUDFHG�WR�D�VLQJOH�PHDO�VHUYHG�

DW�D�FDIHWHULD��XVXDOO\�QRQH��
�
�F��BBBBB� ���FDVHV�RI�FDQFHU�GLDJQRVHG�RYHU���\HDUV�DPRQJ�UHVLGHQWV�RI�D�VLQJOH�

QHLJKERUKRRG��SUHYLRXV�GDWD�QRW�DYDLODEOH��
�

�� :K\�VKRXOG�DQ�LQYHVWLJDWRU�ZKR�KDV�QR�FOLQLFDO�EDFNJURXQG�QRQHWKHOHVV�WDON�WR�D�SDWLHQW�
RU�WZR�DV�DQ�HDUO\�VWHS�LQ�WKH�RXWEUHDN�LQYHVWLJDWLRQ"��
$� 7R�DGYLVH�WKH�SDWLHQW�DERXW�FRPPRQ�ULVN�IDFWRUV�DQG�WKH�XVXDO�FRXUVH�RI�WKH�LOOQHVV��

DIWHU�UHYLHZLQJ�VXFK�LQIRUPDWLRQ�LQ�DSSURSULDWH�UHIHUHQFH�PDWHULDO�
%� 7R�GHYHORS�K\SRWKHVHV�DERXW�WKH�FDXVH�RI�WKH�RXWEUHDN�
&� 7R�OHDUQ�PRUH�DERXW�WKH�FOLQLFDO�PDQLIHVWDWLRQV�RI�WKH�GLVHDVH�
'� 7R�YHULI\�WKH�FOLQLFDO�ILQGLQJV�DV�SDUW�RI�YHULI\LQJ�WKH�GLDJQRVLV�
(� 7R�YHULI\�WKH�ODERUDWRU\�ILQGLQJV�DV�SDUW�RI�YHULI\LQJ�WKH�GLDJQRVLV�

�

�� $�FDVH�GHILQLWLRQ�GXULQJ�DQ�RXWEUHDN�LQYHVWLJDWLRQ�VKRXOG�VSHFLI\���
$� &OLQLFDO�IHDWXUHV�
%� 7LPH�
&� 3ODFH�
'� 3HUVRQ�
(� +\SRWKHVL]HG�H[SRVXUH�
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��� ,GHDOO\��D�FDVH�GHILQLWLRQ�LV������DFFXUDWH�LQ�LGHQWLI\LQJ�ZKR�GRHV�DQG�GRHV�QRW�KDYH�WKH�
GLVHDVH�LQ�TXHVWLRQ��EXW�LQ�UHDOLW\�IHZ�FDVH�GHILQLWLRQV�DFKLHYH�WKLV�LGHDO��
$� 7UXH�
%� )DOVH�

�
��� 2QFH�D�FDVH�GHILQLWLRQ�IRU�DQ�RXWEUHDN�LQYHVWLJDWLRQ�KDV�EHHQ�HVWDEOLVKHG��LW�VKRXOG�QRW�EH�

FKDQJHG��
$� 7UXH�
%� )DOVH�

�
��� &RPPRQ�PHWKRGV�RI�LGHQWLI\LQJ�DGGLWLRQDO�FDVHV��H[SDQGLQJ�VXUYHLOODQFH��DV�SDUW�RI�DQ�

RXWEUHDN�LQYHVWLJDWLRQ�LQFOXGH���
$� $GYLVLQJ�WKH�SXEOLF�WKURXJK�QHZVSDSHUV��79��UDGLR��DQG�WKH�KHDOWK�GHSDUWPHQW¶V�

ZHEVLWH�WR�FRQWDFW�WKH�ORFDO�KHDOWK�GHSDUWPHQW�
%� $VNLQJ�FDVH�SDWLHQWV�ZKR�WKH\�ZHUH�ZLWK�DW�WKH�WLPH�RI�H[SRVXUH��LI�NQRZQ��
&� 6HQGLQJ�D�ID[�WR�KHDOWKFDUH�SURYLGHUV�
'� 7HOHSKRQLQJ�WKH�LQIHFWLRQ�FRQWURO�SUDFWLWLRQHUV�DW�ORFDO�KRVSLWDOV�

�
��� $�FDVH�UHSRUW�IRUP�GHYLVHG�IRU�DQ�RXWEUHDN�LQYHVWLJDWLRQ�XVXDOO\�LQFOXGHV�ZKLFK�RI�WKH�

IROORZLQJ�W\SHV�RI�LQIRUPDWLRQ"��
$� ,GHQWLI\LQJ�LQIRUPDWLRQ�
%� 'HPRJUDSKLF�LQIRUPDWLRQ�
&� &OLQLFDO�LQIRUPDWLRQ�
'� 5LVN�IDFWRU�LQIRUPDWLRQ�
(� 5HSRUWHU��LQWHUYLHZHU��RU�GDWD�DEVWUDFWRU�LQIRUPDWLRQ�

�
��� 'HVFULSWLYH�HSLGHPLRORJ\�LV�HVVHQWLDO�IRU�³FKDUDFWHUL]LQJ�WKH�RXWEUHDN´�E\�WLPH��SODFH��DQG�

SHUVRQ��EXW�KDV�OLWWOH�EHDULQJ�RQ�WKH�DQDO\WLF�HSLGHPLRORJ\��
$� 7UXH�
%� )DOVH�

�
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��� 8VH�WKH�IROORZLQJ�HSL�FXUYHV�DV�FKRLFHV�IRU�4XHVWLRQV���D±F��
�

� �
�

� �
�
�
0DWFK�WKH�HSL�FXUYH�ZLWK�WKH�RXWEUHDN�GHVFULSWLRQ��
�
��D�BBBBB� $�PDOIXQFWLRQLQJ�VSDFH�KHDWHU�ZDV�XVHG�HDFK�WLPH�WKH�RXWVLGH�WHPSHUDWXUH�

GURSSHG�EHORZ�IUHH]LQJ�
�
��E�BBBBB� $W�WKH�(FOLSVH�5HVWDXUDQW��VRGLXP�QLWULWH�ZDV�PLVWDNHQ�IRU�WDEOH�VDOW�LQ�WKH�

SUHSDUDWLRQ�RI�EUHDNIDVW�RQH�PRUQLQJ�RQO\�
�
��F�BBBBB� &RPPRQ�FROG�SDVVHG�IURP�FODVVPDWH�WR�FODVVPDWH�
�
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��� 8VH�WKH�IROORZLQJ�HSLGHPLF�FXUYH�IRU�4XHVWLRQ�����

�
�

$�JURXS�RI�WRXULVWV�RQ�D�ZHHNORQJ�EXV�WRXU�RI�D�(XURSHDQ�FRXQWU\�H[SHULHQFHG�DQ�
RXWEUHDN�RI�QRURYLUXV��7KH�JURXS�KDG�IROORZHG�D�FRQVLVWHQW�PHDO�WLPH�SDWWHUQ��HDFK�
PRUQLQJ�WKH\�KDG�EUHDNIDVW�WRJHWKHU�LQ�ZKLFKHYHU�KRWHO�WKH\�KDG�VWD\HG�IURP������D�P��
WR������D�P���VWRSSHG�IRU�OXQFK�IURP������S�P��WR������S�P���WKHQ�KDG�GLQQHU�WRJHWKHU�
HLWKHU�DW�WKH�QH[W�KRWHO�RU�DW�D�UHVWDXUDQW�DW�DERXW������S�P��7KH�LQFXEDWLRQ�SHULRG�IRU�
QRURYLUXV�LV�DERXW�������KRXUV��ZLWK�D�PHGLDQ�RI�DERXW����KRXUV��2Q�ZKLFK�GD\�DQG�DW�
ZKLFK�PHDO�ZDV�H[SRVXUH�PRVW�OLNHO\"��

�

$� $SULO����'LQQHU�
%� $SULO����%UHDNIDVW�
&� $SULO����/XQFK�
'� $SULO����'LQQHU�
(� $SULO����%UHDNIDVW�

�
��� 3RVVLEOH�H[SODQDWLRQV�IRU�D�FDVH�WKDW�RFFXUV�VXEVWDQWLDOO\�ODWHU�WKDQ�WKH�RWKHU�FDVHV�LQ�DQ�

RXWEUHDN�LQFOXGH���
$� 6LPLODU�EXW�XQUHODWHG�GLVHDVH�
%� 6HFRQGDU\�FDVH�
&� &DVH�ZLWK�XQXVXDOO\�ORQJ�LQFXEDWLRQ�SHULRG�
'� 7LPH�RI�H[SRVXUH�ODWHU�WKDQ�RWKHUV�
(� (UURU�LQ�UHFRUGLQJ�GDWH�

�
��� $�VSRW�PDS�LV�SDUWLFXODUO\�XVHIXO�IRU�GLVSOD\LQJ���

$� *HRJUDSKLF�ORFDWLRQ�RI�H[SRVXUH�RI�HDFK�FDVH�SDWLHQW�
%� 5HVLGHQFH�RI�HDFK�FDVH�SDWLHQW�
&� ,QFLGHQFH�UDWH�RI�GLVHDVH�E\�DUHD�
'� 3UHYDOHQFH�UDWH�RI�GLVHDVH�E\�DUHD�

�
��� :KLFK�RI�WKH�IROORZLQJ�PD\�EH�XVHIXO�LQ�JHQHUDWLQJ�K\SRWKHVHV�LQ�DQ�RXWEUHDN�VHWWLQJ"��

$� 5HYLHZ�WKH�OLWHUDWXUH�
%� /RRN�DW�WKH�GHVFULSWLYH�HSLGHPLRORJ\�
&� /RRN�DW�WKH�RXWOLHUV�
'� 7DON�ZLWK�WKH�ORFDO�KHDOWK�DXWKRULWLHV�
(� 7DON�ZLWK�D�IHZ�RI�WKH�FDVH�SDWLHQWV�
)� 7DON�ZLWK�VXEMHFW�PDWWHU�H[SHUWV�
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�
��� 7KH�NH\�IHDWXUH�RI�DQ�DQDO\WLF��HSLGHPLRORJLF��VWXG\�LV���6HOHFW�RQO\�RQH�DQVZHU��

$� $QDO\VLV�E\�WLPH��SODFH��DQG�SHUVRQ�
%� &DOFXODWLRQ�RI�D�ULVN�UDWLR�RU�RGGV�UDWLR�
&� 8VH�RI�(SL�,QIR�WR�DQDO\]H�WKH�GDWD�
'� 3UHVHQFH�RI�D�FRPSDULVRQ�JURXS�

�
��� 'LVHDVH�FRQWURO�PHDVXUHV�FDQ�EH�GLUHFWHG�DW�WKH���

$� $JHQW�
%� 6RXUFH�
&� 0RGH�RI�WUDQVPLVVLRQ�
'� 3RUWDO�RI�HQWU\�
(� +RVW�VXVFHSWLELOLW\�

�
�
8VH�WKH�LQIRUPDWLRQ�LQ�WKH�IROORZLQJ�SDUDJUDSK�DQG�GDWD�LQ�WKH�WDEOH�IRU�4XHVWLRQV���±����
�
$Q�RXWEUHDN�RI�JDVWURLQWHVWLQDO�GLVHDVH�RFFXUUHG�������KRXUV�DIWHU�SHRSOH�KDG�DWWHQGHG�D�
ZHGGLQJ��2I�WKH�����DWWHQGHHV��LQFOXGLQJ�WKH�EULGH�DQG�JURRP�������FRPSOHWHG�TXHVWLRQQDLUHV��
DQG����UHSRUWHG�LOOQHVV�FRPSDWLEOH�ZLWK�WKH�FDVH�GHILQLWLRQ��7DEXODWHG�IRRG�FRQVXPSWLRQ�
KLVWRULHV�DUH�SUHVHQWHG�LQ�WKH�WDEOH�EHORZ��
�

� $WH�6SHFLILHG�)RRG� � 'LG�1RW�(DW�6SHFLILHG�)RRG�

)RRG�,WHP� �,OO� �:HOO� �7RWDO� � ,OO� :HOO� 7RWDO�

3XQFK� ��������� ���� ���� � �������� ��� ���

:HGGLQJ�&DNH� ��������� ��� ���� � ������� ��� ����

6XVKL� ��������� �� ��� � ��������� ���� ����

�
��� 7KLV�VWXG\�LV�DQ�H[DPSOH�RI�D�UHWURVSHFWLYH�FRKRUW�VWXG\��

$� 7UXH�
%� )DOVH�

�
��� 7KH�PRVW�DSSURSULDWH�PHDVXUH�RI�DVVRFLDWLRQ�IRU�WKHVH�GDWD�LV�WKH��

$� $WWULEXWDEOH�ULVN�SHUFHQW�
%� &KL�VTXDUH�
&� 2GGV�UDWLR�
'� 5LVN�UDWLR�

�
��� :KLFK�IRRG�LV�WKH�PRVW�OLNHO\�FXOSULW"�

$� 3XQFK�
%� :HGGLQJ�FDNH�
&� 6XVKL�
'� &DQ¶W�GHWHUPLQH�IURP�WKH�GDWD�SUHVHQWHG��
(� 0XVW�EH�PRUH�WKDQ�RQH�IRRG��

�
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��� 5HVXOWV�RI�WKLV�RXWEUHDN�LQYHVWLJDWLRQ�VKRXOG�EH�FRPPXQLFDWHG�WR���
$� 7KH�FDWHUHU�
%� /RFDO�RIILFLDOV�
&� :HGGLQJ�SDUW\�IDPLO\�DQG�DWWHQGHHV�
'� :RUOG�+HDOWK�2UJDQL]DWLRQ�

�



 

,QYHVWLJDWLQJ�DQ�2XWEUHDN�
�3DJH������

$QVZHUV�WR�6HOI�$VVHVVPHQW�4XL]��
�� &��'��0RVW�RXWEUHDNV�FRPH�WR�WKH�DWWHQWLRQ�RI�KHDOWK�DXWKRULWLHV�EHFDXVH�DQ�DOHUW�FOLQLFLDQ�RU�

D�FRQFHUQHG�FDVH�SDWLHQW��RU�SDUHQW�RI�D�FDVH�SDWLHQW��FDOOV��7KH�RWKHU�PHWKRGV�OLVWHG�
RFFDVLRQDOO\�GHWHFW�RXWEUHDNV��EXW�OHVV�IUHTXHQWO\��

�
��� $��%��&��'��)DFWRUV�LQIOXHQFLQJ�D�KHDOWK�GHSDUWPHQW¶V�GHFLVLRQ�WR�FRQGXFW�D�ILHOG�LQYHVWLJDWLRQ�

LQFOXGH�VRPH�UHODWHG�WR�WKH�KHDOWK�SUREOHP�LWVHOI��H�J���VHYHULW\�RI�LOOQHVV��QXPEHU�RI�FDVHV��
DYDLODELOLW\�RI�SUHYHQWLRQ���FRQWURO�PHDVXUHV���VRPH�UHODWH�WR�WKH�KHDOWK�GHSDUWPHQW��H�J���
³FRUSRUDWH�FXOWXUH´�IRU�FRQGXFWLQJ�ILHOG�LQYHVWLJDWLRQV�YHUVXV�KDQGOLQJ�LW�E\�WHOHSKRQH��
DYDLODEOH�VWDII�DQG�UHVRXUFHV���DQG�VRPH�UHODWH�WR�H[WHUQDO�FRQFHUQV��H�J���SXEOLF�RU�SROLWLFDO�
SUHVVXUH���

�
���� %��)DOVH���7KH�PRVW�LPSRUWDQW�SXEOLF�KHDOWK�UHDVRQ�IRU�LQYHVWLJDWLQJ�DQ�RXWEUHDN�LV�GLVHDVH�

FRQWURO�DQG�SUHYHQWLRQ��3URWHFWLQJ�DQG�SURPRWLQJ�WKH�SXEOLF¶V�KHDOWK�LV�RXU�SULPDU\�PLVVLRQ��
HYHQ�LI�LW�LQWHUIHUHV�ZLWK�RXU�DELOLW\�WR�FRQGXFW�UHVHDUFK���

�
�D��$��$V�LQ�$QVZHU����RXU�SULPDU\�PLVVLRQ�LV�WR�SURWHFW�WKH�SXEOLF¶V�KHDOWK��VR�GLVHDVH�FRQWURO�

DQG�SUHYHQWLRQ�PHDVXUHV�VKRXOG�WDNH�SULRULW\�ZKHQHYHU�SRVVLEOH��%HFDXVH�GLVHDVH�
SUHYHQWLRQ�DQG�FRQWURO�PHDVXUHV�DUH�RIWHQ�DLPHG�DW�LQWHUUXSWLQJ�WUDQVPLVVLRQ��VXFK�
PHDVXUHV�FDQ�EH�LPSOHPHQWHG�LI�WKH�VRXUFH�DQG�PRGH�RI�WUDQVPLVVLRQ�DUH�NQRZQ��

�
�E��%��,I�WKH�DJHQW�LV�NQRZQ�EXW�WKH�VRXUFH�DQG�PRGH�RI�WUDQVPLVVLRQ�DUH�QRW�NQRZQ��H[DPSOH��

6DOPRQHOOD�HYHQWXDOO\�WUDFHG�WR�PDULMXDQD���WKHQ�WKH�KHDOWK�GHSDUWPHQW�GRHV�QRW�NQRZ�KRZ�
WR�WDUJHW�LWV�LQWHUYHQWLRQ��,QYHVWLJDWLRQ�WR�OHDUQ�WKH�VRXUFH�DQG�RU�PRGH�LV�QHFHVVDU\��

�
�F��%��$V�LQ�$QVZHU��E��,I�WKH�DJHQW��VRXUFH��DQG�PRGH�RI�WUDQVPLVVLRQ�DUH�QRW�NQRZQ�

�H[DPSOHV��/HJLRQQDLUHV¶�'LVHDVH�LQ�3KLODGHOSKLD�LQ�������.DZDVDNL�6\QGURPH�²�LI�LW�WXUQV�
RXW�WR�EH�DQ�LQIHFWLRXV�GLVHDVH���WKHQ�WKH�KHDOWK�GHSDUWPHQW�GRHV�QRW�NQRZ�KRZ�WR�WDUJHW�
LWV�LQWHUYHQWLRQ��,QYHVWLJDWLRQ�WR�OHDUQ�WKH�VRXUFH�DQG�RU�PRGH�LV�QHFHVVDU\��

�
��� '��(DUO\�VWHSV�LQFOXGH�FRQILUPLQJ�WKDW�WKH�QXPEHU�RI�FDVHV�H[FHHGV�WKH�H[SHFWHG�QXPEHU��

YHULI\LQJ�WKH�GLDJQRVLV��DQG�SUHSDULQJ�IRU�ILHOG�ZRUN��ZKLFK�LQFOXGHV�WDONLQJ�ZLWK�
ODERUDWRULDQV�DERXW�VSHFLPHQ�FROOHFWLRQ���1H[W�VWHSV�LQFOXGH�FRQGXFWLQJ�VXUYHLOODQFH�WR�
LGHQWLI\�DGGLWLRQDO�FDVHV��DQDO\]LQJ�WKH�GDWD�E\�WLPH��SODFH��DQG�SHUVRQ��JHQHUDWLQJ�
K\SRWKHVHV��DQG�HYDOXDWLQJ�WKRVH�K\SRWKHVHV��IRU�H[DPSOH��E\�FRQGXFWLQJ�D�FDVH�FRQWURO�
VWXG\���

�
��� %��)DOVH���7KH�RUGHU�SUHVHQWHG�LQ�WKLV�WH[W�LV�FRQFHSWXDO��,Q�SUDFWLFH��WKH�RUGHU�FDQ�EH�

GLIIHUHQW��)RU�H[DPSOH��SUHSDULQJ�IRU�ILHOG�ZRUN�RIWHQ�IROORZV�HVWDEOLVKLQJ�WKH�H[LVWHQFH�RI�
DQ�RXWEUHDN�DQG�YHULI\LQJ�WKH�GLDJQRVLV��:KHQ�SRVVLEOH��FRQWURO�PHDVXUHV�DUH�LQLWLDWHG�DW�
WKH�VDPH�WLPH�WKH�ILHOG�LQYHVWLJDWLRQ�EHJLQV��RU�HYHQ�HDUOLHU��

�
�D��%��(SLGHPLF��WKH�RFFXUUHQFH�RI�PRUH�FDVHV�RI�GLVHDVH�WKDQ�H[SHFWHG�LQ�D�JLYHQ�DUHD�RU�

DPRQJ�D�VSHFLILF�JURXS�RI�SHRSOH�RYHU�D�SDUWLFXODU�SHULRG�RI�WLPH��WHQGV�WR�UHIHU�WR�PRUH�
ZLGHVSUHDG�RFFXUUHQFH�WKDQ�RXWEUHDN��

�
�E��&��2XWEUHDN�WHQGV�WR�EH�XVHG�IRU�DQ�LQFUHDVH�WKDW�LV�ORFDOL]HG��
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�F��$��&OXVWHU�LV�DQ�DJJUHJDWLRQ�RI�FDVHV�LQ�D�JLYHQ�DUHD�RYHU�D�SDUWLFXODU�SHULRG�RI�WLPH�WKDW�
VHHPV�XQXVXDO�RU�VXVSLFLRXV��EXW�RIWHQ�WKH�XVXDO�RU�H[SHFWHG�QXPEHU�RI�FDVHV�LV�QRW�
NQRZQ��

�
��� %��&��(YHQ�DQ�LQYHVWLJDWRU�ZLWKRXW�D�FOLQLFDO�EDFNJURXQG�VKRXOG��LI�SRVVLEOH��VHH�DQG�WDON�WR�D�

SDWLHQW�RU�WZR�WR�JDLQ�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�FOLQLFDO�IHDWXUHV�RI�WKH�GLVHDVH��QHHGHG�
IRU�GHYHORSLQJ�D�FDVH�GHILQLWLRQ��DQG�WR�JHQHUDWH�K\SRWKHVHV�E\�DVNLQJ�DERXW�SRVVLEOH�
H[SRVXUHV��

�
��� $��%��&��'��$�FDVH�GHILQLWLRQ�IRU�DQ�RXWEUHDN�VKRXOG�VSHFLI\�FOLQLFDO�FULWHULD�DV�ZHOO�DV�

DSSURSULDWH�WLPH��SODFH��DQG�SHUVRQ�FKDUDFWHULVWLFV��7KH�FDVH�GHILQLWLRQ�VKRXOG�127�LQFOXGH�
WKH�K\SRWKHVL]HG�H[SRVXUH�RI�LQWHUHVW��)LUVW��WKH�K\SRWKHVL]HG�H[SRVXUH�PD\�QRW�WXUQ�RXW�WR�
EH�WKH�WUXH�H[SRVXUH��VR�LQFOXVLRQ�RI�WKH�K\SRWKHVL]HG�H[SRVXUH�DV�SDUW�RI�WKH�FDVH�
GHILQLWLRQ�GXULQJ�WKH�FDVH�ILQGLQJ�VWHS�PD\�UHVXOW�LQ�PLVVHG�FDVHV��6HFRQG��GXULQJ�WKH�
DQDO\WLF�VWHS��GLVHDVH�VWDWXV�DQG�H[SRVXUH�PXVW�EH�GHWHUPLQHG�LQGHSHQGHQWO\�WR�DYRLG�ELDV��
,QFOXGLQJ�H[SRVXUH�DV�SDUW�RI�WKH�FDVH�GHILQLWLRQ�PHDQV�WKDW�DOO�FDVHV�ZLOO��E\�GHILQLWLRQ��EH�
H[SRVHG��ZKLOH�RQO\�VRPH�RI�WKH�FRQWUROV�ZLOO�OLNHO\�EH�H[SRVHG��$V�D�UHVXOW��WKH�H[SRVXUH�
ZLOO�DSSHDU�WR�EH�DVVRFLDWHG�ZLWK�GLVHDVH��QRW�QHFHVVDULO\�EHFDXVH�LW�LV�WKH�WUXH�H[SRVXUH��
EXW�EHFDXVH�RI�WKH�FDVH�GHILQLWLRQ��

�
����$��7UXH���$�FDVH�GHILQLWLRQ�LV�D�GHFLVLRQ�PDNLQJ�WRRO��,W�SURYLGHV�FULWHULD�IRU�FODVVLI\LQJ�LOOQHVV�

DV�D�³FDVH´�RU�³QRW�D�FDVH�´�+RZHYHU��IHZ�FDVH�GHILQLWLRQV�DUH������DFFXUDWH��EHFDXVH�
SHRSOH�ZLWK�PLOG�RU�DW\SLFDO�RU�DV\PSWRPDWLF�GLVHDVH�DUH�OLNHO\�WR�EH�PLVVHG��DQG�SHRSOH�
ZLWK�VLPLODU�EXW�QRW�WKH�VDPH�GLVHDVH�PD\�EH�LQFOXGHG��(YHQ�D�FDVH�GHILQLWLRQ�WKDW�UHTXLUHV�
D�ODERUDWRU\�WHVW�LV�QRW������SHUIHFW��EHFDXVH�ODERUDWRU\�WHVWV�WKHPVHOYHV�DUH�QRW�SHUIHFW��

�
����%��)DOVH���2Q�WKH�RQH�KDQG��FDVH�GHILQLWLRQV�QHHG�WR�EH�DSSOLHG�FRQVLVWHQWO\��VR�WKDW�

HYHU\RQH�LQYROYHG�LQ�DQ�LQYHVWLJDWLRQ�GHILQHV�D�FDVH�LQ�WKH�VDPH�ZD\��2Q�WKH�RWKHU�KDQG��
FDVH�GHILQLWLRQV�FDQ�FKDQJH�GXULQJ�WKH�FRXUVH�RI�DQ�RXWEUHDN��)RU�H[DPSOH��IRU�FDVH�ILQGLQJ�
SXUSRVHV��D�FDVH�GHILQLWLRQ�PLJKW�LQFOXGH�FDWHJRULHV�VXFK�DV�FRQILUPHG��SUREDEOH��DQG�
SRVVLEOH��WR�WU\�WR�LQFOXGH�DV�PDQ\�FDVHV�DV�SRVVLEOH��/DWHU�RQ��LQ�WKH�DQDO\WLF�SKDVH��WKH�
FDVH�GHILQLWLRQ�PD\�EH�UHVWULFWHG�WR�WKH�FRQILUPHG�FDVHV��$V�DQRWKHU�H[DPSOH��D�FDVH�
GHILQLWLRQ�PD\�LQLWLDOO\�EH�UHVWULFWHG�WR�D�SDUWLFXODU�FRPPXQLW\��,I�WKH�RXWEUHDN�VSUHDGV�
EH\RQG�WKDW�JHRJUDSKLF�DUHD��WKH�³SODFH´�FRPSRQHQW�RI�WKH�FDVH�GHILQLWLRQ�DOVR�ZRXOG�QHHG�
WR�EH�H[SDQGHG��

�
����$��%��&��'��7R�LGHQWLI\�DGGLWLRQDO�FDVHV�DV�SDUW�RI�DQ�RXWEUHDN�LQYHVWLJDWLRQ��KHDOWK�

GHSDUWPHQW�VWDII�FRQWDFW��E\�WHOHSKRQH��EURDGFDVW�ID[��RU�H�PDLO��SK\VLFLDQV¶�RIILFHV��FOLQLFV��
KRVSLWDOV��DQG�ODERUDWRULHV��'HSHQGLQJ�RQ�WKH�DIIHFWHG�DJH�JURXS��VWDII�PLJKW�DOVR�FRQWDFW�
GD\�FDUH�FHQWHUV��VFKRROV��HPSOR\HUV��RU�QXUVLQJ�KRPHV��6RPHWLPHV�D�SUHVV�UHOHDVH�LV�
LVVXHG�WR�ORFDO�PHGLD�RXWOHWV�WKDW�LQIRUP�WKH�SXEOLF�DQG�VXJJHVW�WKDW�SHUVRQV�ZLWK�SDUWLFXODU�
V\PSWRPV�RU�H[SRVXUHV�FRQWDFW�WKHLU�KHDOWKFDUH�SURYLGHUV�RU�KHDOWK�GHSDUWPHQW��,Q�
DGGLWLRQ��KHDOWK�GHSDUWPHQW�VWDII�URXWLQHO\�LQWHUYLHZ�FDVH�SDWLHQWV�DQG�DVN�ZKHWKHU�WKH\�
NQRZ�DQ\�SHUVRQV�ZLWK�WKH�VDPH�H[SRVXUH��LI�NQRZQ��RU�ZLWK�WKH�VDPH�LOOQHVV��

�
����$��%��&��'��(��$�GDWD�FROOHFWLRQ�IRUP�IRU�DQ�RXWEUHDN�LQYHVWLJDWLRQ�VKRXOG�LQFOXGH�SDWLHQW�

LGHQWLI\LQJ�LQIRUPDWLRQ��H�J���QDPH��WHOHSKRQH�QXPEHU���GHPRJUDSKLF�LQIRUPDWLRQ��H�J���
DJH��VH[���FOLQLFDO�LQIRUPDWLRQ��H�J���GDWH�RI�RQVHW��ODERUDWRU\�FRQILUPDWLRQ��ZKHWKHU�
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KRVSLWDOL]HG���ULVN�IDFWRU�LQIRUPDWLRQ��GLVHDVH�VSHFLILF��H�J���DWWHQGHG�VSRUWV�EDQTXHW�
�\HV�QR���SUHYLRXVO\�YDFFLQDWHG"���DQG�LQIRUPDWLRQ�DERXW�ZKR�FROOHFWHG�WKH�GDWD��H�J���
LQWHUYLHZHU�RU�DEVWUDFWHU�LQLWLDOV��GDWH�RI�FROOHFWLRQ���

�
����%��)DOVH���'HVFULSWLYH�HSLGHPLRORJ\�LV�HVVHQWLDO�QRW�RQO\�IRU�FKDUDFWHUL]LQJ�WKH�SDWWHUQ�DQG�

GLVWULEXWLRQ�RI�WKH�RXWEUHDN��EXW�DOVR�IRU�JHQHUDWLQJ�WHVWDEOH�K\SRWKHVHV�DERXW�WKH�VRXUFH��
PRGH�RI�WUDQVPLVVLRQ��DQG�ULVN�IDFWRUV�IRU�LOOQHVV��7ZR�RI�WKH�VXJJHVWHG�ZD\V�IRU�JHQHUDWLQJ�
K\SRWKHVHV�DUH�WR�UHYLHZ�WKH�GHVFULSWLYH�HSLGHPLRORJ\��SDUWLFXODUO\�����WKH�RYHUDOO�SDWWHUQ�RI�
FDVHV�DQG�GHYHORS�K\SRWKHVHV�DERXW�ZKDW�WKH\�KDYH�LQ�FRPPRQ��DQG�����WKH�RXWOLHUV�WR�
GHWHUPLQH�KRZ�WKH\�PLJKW�EH�OLQNHG�WR�WKH�RWKHU�FDVHV��7KHVH�K\SRWKHVHV��LQ�WXUQ��DUH�WKH�
RQHV�WKDW�DUH�WHVWHG�XVLQJ�DQDO\WLF�HSLGHPLRORJ\��

�
��D�� &��7KLV�VFHQDULR�UHSUHVHQWV�DQ�LQWHUPLWWHQW�H[SRVXUH��7KH�UHVXOWLQJ�HSLGHPLF�FXUYH�KDV�

FDVHV�WKDW�DSSHDU�WR�EH�RFFXUULQJ�VSRUDGLFDOO\��EXW�LQ�IDFW�RFFXU�ZKHQ�WKH�PDOIXQFWLRQLQJ�
KHDWHU�LV�WXUQHG�RQ�DW�LUUHJXODU�LQWHUYDOV��

�
��E�� $��7KLV�VFHQDULR�UHSUHVHQWV�D�SRLQW�VRXUFH�H[SRVXUH��7KH�HSLGHPLF�FXUYH�KDV�D�VLQJOH�

SHDN��DQG�DOO�FDVHV�RFFXU�GXULQJ�D�VLQJOH�LQFXEDWLRQ�SHULRG��
�
��F�� '��7KLV�VFHQDULR�UHSUHVHQWV�SHUVRQ�WR�SHUVRQ�WUDQVPLVVLRQ��7KH�HSLGHPLF�FXUYH�KDV�D�

VXFFHVVLRQ�RI�³ZDYHV´�RI�FDVHV��
�
��� '��6XEWUDFWLQJ����KRXUV��WKH�PLQLPXP�LQFXEDWLRQ�SHULRG��IURP�WKH�WLPH�RI�RQVHW�RI�WKH�ILUVW�

FDVH�SXWV�\RX�LQ�WKH�$SULO����'LQQHU�LQWHUYDO��6XEWUDFWLQJ����KRXUV�IURP�WKH�PHGLDQ�FDVH�
�ZKLFK�RFFXUUHG�LQ�WKH�����$0�LQWHUYDO��RQ�$SULO������SXWV�\RX�LQ�WKH�$SULO��������SP�
LQWHUYDO��QHDU�ERWK�OXQFK�DQG�GLQQHU�WKDW�GD\��:KLOH�WKH�PLQLPXP�PHWKRG�SRLQWV�WR�GLQQHU�
RQ�$SULO�����WKRURXJK�LQYHVWLJDWRUV�ZRXOG�SUREDEO\�LQYHVWLJDWH�SRVVLEOH�H[SRVXUHV�DW�OXQFK�
WKDW�GD\��WRR��

�
����$��%��&��'��(��$�ODWH�FDVH�RQ�DQ�HSLGHPLF�FXUYH�KDV�VHYHUDO�SRVVLEOH�H[SODQDWLRQV��LQFOXGLQJ�

D�FDVH�RI�D�VLPLODU�EXW�XQUHODWHG�GLVHDVH��D�VHFRQGDU\�FDVH��DVVXPLQJ�LW�RFFXUV�RQH�
LQFXEDWLRQ�SHULRG�DIWHU�DQRWKHU�FDVH���D�FDVH�ZLWK�DQ�XQXVXDOO\�ORQJ�LQFXEDWLRQ�SHULRG��D�
FDVH�WKDW�UHVXOWHG�IURP�H[SRVXUH�DW�D�GLIIHUHQW�WLPH��IRU�H[DPSOH��VRPHRQH�ZKR�DWH�
OHIWRYHUV�WKH�QH[W�GD\���RU�DQ�HUURU�LQ�UHFDOO�RU�LQ�UHFRUGLQJ�WKH�GDWH��

�
����$��%��$�VSRW�PDS�LV�XVHIXO�IRU�SLQSRLQWLQJ�WKH�JHRJUDSKLF�ORFDWLRQ�RI�H[SRVXUHV��UHVLGHQFHV��

HPSOR\PHQW�VLWHV��DQG�WKH�OLNH��7KH�VSRWV�UHSUHVHQW�RFFXUUHQFHV��HLWKHU�RI�H[SRVXUH�RU�
GLVHDVH��6SRW�PDSV�DUH�QRW�XVHG�WR�GLVSOD\�UDWHV��5DWKHU��DUHD�PDSV��DOVR�FDOOHG�VKDGHG�RU�
FKORURSOHWK�PDSV��DUH�XVHG�WR�GLVSOD\�LQFLGHQFH�DQG�SUHYDOHQFH�UDWHV��

�
����$��%��&��'��(��)��+\SRWKHVHV�FDQ�EH�JHQHUDWHG�LQ�D�YDULHW\�RI�ZD\V��2QH�ZD\�LV�EDVHG�RQ�

VXEMHFW�PDWWHU�NQRZOHGJH�GHULYHG�E\�UHYLHZLQJ�WKH�OLWHUDWXUH�RU�WDONLQJ�ZLWK�H[SHUWV�±�ZKDW�
DUH�WKH�XVXDO�FDXVHV��VRXUFHV��YHKLFOHV��RU�PRGHV�RI�WUDQVPLVVLRQ"�2WKHU�ZD\V�LQFOXGH�
UHYLHZLQJ�WKH�RYHUDOO�SDWWHUQ�DQG�WKH�RXWOLHUV�IURP�WKH�GHVFULSWLYH�HSLGHPLRORJ\��E\�DVNLQJ�
FDVH�SDWLHQWV�LI�WKH\�KDYH�DQ\�VXVSLFLRQV�DERXW�WKH�FDXVH�RI�WKHLU�LOOQHVV��DQG�E\�DVNLQJ�WKH�
VDPH�TXHVWLRQ�RI�ORFDO�DXWKRULWLHV��LI�\RX�DUH�IURP�RXW�RI�WRZQ���

�
����'��7KH�NH\�IHDWXUH�WKDW�FKDUDFWHUL]HV�DQ�DQDO\WLF��HSLGHPLRORJLF��VWXG\�LV�SUHVHQFH�RI�D�

FRPSDULVRQ�JURXS��6LQJOH�FDVH�UHSRUWV�DQG�FDVH�VHULHV�GR�QRW�KDYH�FRPSDULVRQ�JURXSV�DQG�
DUH�QRW�DQDO\WLF�VWXGLHV��&RKRUW�VWXGLHV��FRPSDUHV�GLVHDVH�H[SHULHQFH�DPRQJ�H[SRVHG�DQG�



 

,QYHVWLJDWLQJ�DQ�2XWEUHDN�
�3DJH������

XQH[SRVHG�JURXSV��DQG�FDVH�FRQWURO�VWXGLHV��FRPSDUHV�H[SRVXUH�H[SHULHQFH�DPRQJ�SHUVRQV�
ZLWK�DQG�ZLWKRXW�GLVHDVH��KDYH�FRPSDULVRQ�JURXSV�DQG�DUH�DQDO\WLF�VWXGLHV��

�
����$��%��&��'��(��'LVHDVH�FRQWURO�PHDVXUHV�FDQ�EH�GLUHFWHG�DW�WKH�HOLPLQDWLQJ�WKH�DJHQW��H�J���

E\�VWHULOL]LQJ�VXUJLFDO�HTXLSPHQW���LQWHUUXSWLQJ�WUDQVPLVVLRQ��H�J���UHGXFLQJ�PRVTXLWR�
SRSXODWLRQ��FRYHULQJ�RQH¶V�PRXWK�ZKHQ�FRXJKLQJ���SUHYHQWLQJ�HQWU\�LQWR�D�KRVW��H�J���
ZHDULQJ�D�PDVN��XVLQJ�LQVHFW�UHSHOODQW���RU�LPSURYLQJ�KRVW�GHIHQVHV��H�J���E\�LPPXQL]DWLRQ���

�
����$��$�UHWURVSHFWLYH�FRKRUW�VWXG\�LV�RQH�LQ�ZKLFK�GLVHDVH�KDV�DOUHDG\�RFFXUUHG��KHQFH��

UHWURVSHFWLYH��DQG�WKH�LQYHVWLJDWRU�HQUROOV�DOO��RU�DOPRVW�DOO��RI�D�SRSXODWLRQ��KHQFH��FRKRUW���
7KH�LQYHVWLJDWRU�WKHQ�GHWHUPLQHV�H[SRVXUHV�DQG�FDOFXODWHV�ULVNV��DWWDFN�UDWHV��IRU�GLIIHUHQW�
H[SRVXUHV�DQG�ULVN�UDWLRV��UHODWLYH�ULVNV��IRU�WKRVH�H[SRVHG�DQG�XQH[SRVHG��7KH�VWXG\�
GHVFULEHG�IRU�4XHVWLRQV�������PHHWV�WKLV�FKDUDFWHUL]DWLRQ��

�
����'��7KH�PHDVXUH�RI�DVVRFLDWLRQ�UHFRPPHQGHG�IRU�D�UHWURVSHFWLYH�FRKRUW�VWXG\�LV�D�ULVN�UDWLR��

FDOFXODWHG�DV�WKH�UDWLR�RI�WKH�ULVN�RI�GLVHDVH�DPRQJ�WKRVH�H[SRVHG�GLYLGHG�E\�WKH�ULVN�RI�
GLVHDVH�DPRQJ�WKRVH�QRW�H[SRVHG��7KH�DWWULEXWDEOH�ULVN�SHUFHQW�LV�D�VXSSOHPHQWDO�PHDVXUH�
WKDW�TXDQWLILHV�KRZ�PXFK�RI�WKH�GLVHDVH�FRXOG�EH�³H[SODLQHG´�RU�DFFRXQWHG�IRU�E\�D�
SDUWLFXODU�H[SRVXUH��7KH�FKL�VTXDUH�LV�QRW�D�PHDVXUH�RI�DVVRFLDWLRQ��EXW�D�WHVW�RI�VWDWLVWLFDO�
VLJQLILFDQFH��ZKLFK�LV�DIIHFWHG�ERWK�E\�WKH�VWUHQJWK�RI�DVVRFLDWLRQ�DQG�QXPEHU�RI�VXEMHFWV�LQ�
WKH�VWXG\���7KH�RGGV�UDWLR�LV�XVHG�SULPDULO\�DV�D�PHDVXUH�RI�DVVRFLDWLRQ�LQ�FDVH�FRQWURO�
VWXGLHV��

�
����%��7KH�ZHGGLQJ�FDNH��ULVN�UDWLR� ���������� ������LV�WKH�PRVW�OLNHO\�FXOSULW��,W�KDV�D�KLJK�

DWWDFN�UDWH�DPRQJ�WKH�H[SRVHG�JURXS��D�ORZ�DWWDFN�UDWH�DPRQJ�WKH�XQH[SRVHG�JURXS��DQG�
FDQ�DFFRXQW�IRU����RXW�RI�WKH����FDVHV��7KH�ILYH�³XQDFFRXQWHG�IRU´�FDVHV�DUH�ZLWKLQ�WKH�
UDQJH�WKDW�FDQ�EH�³H[SODLQHG�DZD\�´�IRU�H[DPSOH�E\�PLVUHSRUWLQJ��IRU�H[DPSOH��D�PDQ�WDNHV�
D�ELWH�RI�KLV�SDUWQHU¶V�FDNH�EXW�UHSRUWV�³QR´�IRU�FDNH�EHFDXVH�KH�GLGQ¶W�WDNH�D�ZKROH�SLHFH�
KLPVHOI���SRRU�UHFDOO��HWF��3XQFK�LV�QRW�DVVRFLDWHG�ZLWK�LOOQHVV�DW�DOO��ULVN�UDWLR� �����������
 �������6XVKL�KDV�DQ�H[WUHPHO\�KLJK�DWWDFN�UDWH�DPRQJ�WKRVH�H[SRVHG��������EXW�D�
UHODWLYHO\�KLJK�DWWDFN�UDWH�DPRQJ�WKRVH�XQH[SRVHG��������DQG�PRVW�LPSRUWDQWO\��FRXOG�RQO\�
DFFRXQW�IRU����RI�WKH����FDVHV��

�
����$��%��&��7KH�UHVXOWV�VKRXOG�EH�FRPPXQLFDWHG�WR�DOO�WKRVH�ZKR�QHHG�RU�ZDQW�WR�NQRZ��

LQFOXGLQJ�WKH�FRQFHUQHG�IDPLO\�DQG�ZHGGLQJ�DWWHQGHHV��ORFDO�JRYHUQPHQWDO�RIILFLDOV��WKH�
FDWHUHU��WKH�FKXUFK�RU�IDFLOLW\�ZKHUH�WKH�ZHGGLQJ�ZDV�KHOG��HW�DO��7KH�RXWEUHDN�LV�DOVR�
UHSRUWDEOH�WR�WKH�VWDWH�KHDOWK�GHSDUWPHQW��ZKR�LQ�WXUQ�LV�OLNHO\�WR�UHSRUW�LW�WR�&'&��+RZHYHU��
ORFDO�RXWEUHDNV�GR�QRW�QHHG�WR�EH�UHSRUWHG�WR�WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ��
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5HIHUHQFHV�

�� 2OVHQ�6-��0DF.LQRQ�/&��*RXOGLQJ�-6��%HDQ�1+��6OXWVNHU�/��6XUYHLOODQFH�IRU�IRRGERUQH�
GLVHDVH�RXWEUHDNV�—�8QLWHG�6WDWHV�������������,Q��6XUYHLOODQFH�6XPPDULHV��0DUFK�����
������00:5����������1R��66�����±�����

�� .HHQH�:(��+HGEHUJ�.��+HUULRWW�'(��+DQFRFN�''��0F.D\�5��%DUUHWW�7��)OHPLQJ�'��$�
SURORQJHG�RXWEUHDN�RI�Escherichia coli�2����+��LQIHFWLRQV�FDXVHG�E\�FRPPHUFLDOO\�
GLVWULEXWHG�UDZ�PLON��-�,QIHFW�'LV�������������±���

�� 0DU[�0��'LDUUKHDO�LOOQHVV�GHWHFWHG�WKURXJK�V\QGURPLF�VXUYHLOODQFH�DIWHU�D�PDVVLYH�
EODFNRXW��1HZ�<RUN�&LW\��3UHVHQWHG�DW������1DWLRQDO�6\QGURPLF�6XUYHLOODQFH�&RQIHUHQFH���

�� 6ZDPLQDWKDQ�%��%DUUHWW�7-��+XQWHU�6%��7DX[H�59��3XOVH1HW��WKH�PROHFXODU�VXEW\SLQJ�
QHWZRUN�IRU�IRRGERUQH�EDFWHULDO�GLVHDVH�VXUYHLOODQFH��8QLWHG�6WDWHV��(PHUJ�,QIHFW�'LV�������
�����±���

�� 3UHVWRQ�5��:HVW�1LOH�P\VWHU\��7KH�1HZ�<RUNHU��2FWREHU���±����������±�����

�� %XVK�/0��$EUDPV�%+��%HDOO�$��-RKQVRQ�&&��,QGH[�FDVH�RI�IDWDO�LQKDODWLRQDO�DQWKUD[�GXH�
WR�ELRWHUURULVP�LQ�WKH�8QLWHG�6WDWHV��1�(QJO�-�0HG��������������±����

�� %HQGHU�$3��:LOOLDPV�$1��-RKQVRQ�5$��-DJJHU�+*��$SSURSULDWH�SXEOLF�KHDOWK�UHVSRQVHV�WR�
FOXVWHUV��WKH�DUW�RI�EHLQJ�UHVSRQVLEO\�UHVSRQVLYH��$P�-�(SLGHPLRO����������6��±6����

�� )LRUH�%-��+DQUDKDQ�/3��$QGHUVRQ�+$��6WDWH�KHDOWK�GHSDUWPHQW�UHVSRQVH�WR�GLVHDVH�FOXVWHU�
UHSRUWV��D�SURWRFRO�IRU�LQYHVWLJDWLRQ��$P�-�(SLGHPLRO����������6��±����

�� :DVKLQJWRQ�6WDWH�'HSDUWPHQW�RI�+HDOWK��*XLGHOLQHV�IRU�LQYHVWLJDWLQJ�FOXVWHUV�RI�FKURQLF�
GLVHDVH�DQG�DGYHUVH�ELUWK�RXWFRPHV�>PRQRJUDSK�RQ�WKH�,QWHUQHW@��2O\PSLD��:DVKLQJWRQ��
�����>FLWHG������6HS���@���

��� *RRGPDQ�5$��%XHKOHU�-:��.RSODQ�-3��7KH�HSLGHPLRORJLF�ILHOG�LQYHVWLJDWLRQ��VFLHQFH�DQG�
MXGJPHQW�LQ�SXEOLF�KHDOWK�SUDFWLFH��$P�-�(SLGHPLRO�����������±����

��� *DOLO�.��/HH�%��6WULQH�7��&DUUDKHU�&��%DXJKPDQ�$/��(DWRQ�0��HW�DO��2XWEUHDN�RI�YDULFHOOD�
DW�D�GD\�FDUH�FHQWHU�GHVSLWH�YDFFLQDWLRQ��1HZ�(QJO�-�0HG��������������±�����

��� 7XJZHOO�%'��/HH�/(��*LOOHWWH�+��/RUEHU�(0��+HGEHUJ�.��&LHVODN�35��&KLFNHQSR[�
RXWEUHDN�LQ�D�KLJKO\�YDFFLQDWHG�VFKRRO�SRSXODWLRQ��3HGLDWULFV��������������±���

��� +RSNLQV�56��-XUDQHN�''��$FXWH�JLDUGLDVLV��DQ�LPSURYHG�FOLQLFDO�FDVH�GHILQLWLRQ�IRU�
HSLGHPLRORJLF�VWXGLHV��$P�-�(SLGHPLRO�������������±���

��� )LVFKHU�7.��*HQWVFK�-��$VKOH\�'��HW�DO��(YDOXDWLRQ�DQG�XWLOLW\�RI�D�QRYHO�GLDJQRVWLF�PHWKRG�
LQ�WKH�LQYHVWLJDWLRQ�RI�DQ�XQXVXDO�RXWEUHDN�RI�URWDYLUXV�GLDUUKHD�DPRQJ�FKLOGUHQ�—�
-DPDLFD��������3UHVHQWHG�DW����UG�$QQXDO�(,6�&RQIHUHQFH��&'&��$WODQWD��*HRUJLD��$SULO�
�������������
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��� 5DXSDFK�-&��+XQG\�5/��$Q�RXWEUHDN�RI�Campylobacter jejuni�LQIHFWLRQ�DPRQJ�FRQIHUHQFH�
GHOHJDWHV��&RPPXQ�'LV�,QWHOO������������±���

��� .XXVL�0��1XRUWL�-3��0DXQXOD�/��0LHWWLQHQ�,��3HVRQHQ�+��YRQ�%RQVGRUII�&�+��,QWHUQHW�XVH�
DQG�HSLGHPLRORJLF�LQYHVWLJDWLRQ�RI�JDVWURHQWHULWLV�RXWEUHDN��(PHUJ�,QIHFW�'LV�
�����������±����

��� 3U\RU�-+��0DUWLQ�07��:KLWQH\�&*��7XUFR�-+��%DXPJDUWQHU�<<��=HJDQV�0(��5DSLG�
UHVSRQVH�WR�D�FRQMXQFWLYLWLV�RXWEUHDN��WKH�XVH�RI�WHFKQRORJ\�WR�OHYHUDJH�LQIRUPDWLRQ��-�$P�
&ROO�+HDOWK������������±����

��� &DOGZHOO�**��7ZHQW\�WZR�\HDUV�RI�FDQFHU�FOXVWHU�LQYHVWLJDWLRQV�DW�WKH�&HQWHUV�IRU�'LVHDVH�
&RQWURO��$P�-�(SLGHPLRO����������6��±6����

��� 6FKXOWH�3$��(KUHQEHUJ�5/��6LQJDO�0��,QYHVWLJDWLRQ�RI�RFFXSDWLRQDO�FDQFHU�FOXVWHUV��WKHRU\�
DQG�SUDFWLFH��$P�-�3XEOLF�+HDOWK�����������±���

��� &DUWZULJKW�5$��&OXVWHU�LQYHVWLJDWLRQV��DUH�WKH\�ZRUWK�LW"�0HG�-�$XVW����������S�������

��� &HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��1,26+�KHDOWK�KD]DUG�HYDOXDWLRQ�SURJUDP��
&LQFLQQDWL��2KLR��'HSDUWPHQW�RI�+HDOWK�DQG�+XPDQ�6HUYLFHV��1,26+��3XEOLFDWLRQ�1R��
����������S����

��� 3DOPHU�65��(SLGHPLRORJ\�LQ�VHDUFK�RI�LQIHFWLRXV�GLVHDVHV��PHWKRGV�LQ�RXWEUHDN�
LQYHVWLJDWLRQ��-�(SLGHPLRO�&RPP�+HDOWK������������±���

��� /DVW�-0��$�GLFWLRQDU\�RI�HSLGHPLRORJ\���WK�HG��1HZ�<RUN��2[IRUG�8�3UHVV������������

��� 3$+2��&DVH�GHILQLWLRQV��PHQLQJRFRFFDO�GLVHDVH�DQG�YLUDO�PHQLQJLWLV��(SLGHPLRO�%XOO�
�������������±���

��� &HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��(RVLQRSKLOLD�P\DOJLD�V\QGURPH�—�1HZ�
0H[LFR��00:5������������±���

��� &HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��(RVLQRSKLOLD�P\DOJLD�V\QGURPH�DQG�/�
WU\SWRSKDQ�FRQWDLQLQJ�SURGXFWV�²�1HZ�0H[LFR��0LQQHVRWD��2UHJRQ��DQG�1HZ�<RUN��������
00:5������������±���

��� &HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��3XEOLF�KHDOWK�GLVSDWFK��RXWEUHDN�RI�OLVWHULRVLV�
²�QRUWKHDVWHUQ�8QLWHG�6WDWHV��������00:5������������±���

��� -HUQLJDQ�'%��5DJKXQDWKDQ�3/��%HOO�%3��%UHFKQHU�5��%UHVQLW]�($��%XWOHU�-&��HW�DO��
,QYHVWLJDWLRQ�RI�ELRWHUURULVP�UHODWHG�DQWKUD[��8QLWHG�6WDWHV��������HSLGHPLRORJLF�ILQGLQJV��
(PHUJ�,QIHFW�'LV������������±����

��� +H\PDQ�'/��HG��&RQWURO�RI�FRPPXQLFDEOH�GLVHDVHV�PDQXDO����WK�HG��:DVKLQJWRQ��'&��
$PHULFDQ�3XEOLF�+HDOWK�$VVRFLDWLRQ��������

��� 3HWHUVRQ�/5��0DUVKDOO�6/��%DUWRQ�'LFNVRQ�&��+DMMHK�5$��/LQGVOH\�0'��:DUQRFN�':��HW�
DO��&RFFLGLRLGRP\FRVLV�DPRQJ�ZRUNHUV�DW�DQ�DUFKDHRORJLF�VLWH��QRUWKHDVW�8WDK��(PHUJ�
,QIHFW�'LV������������±����
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��� 6QRZ�-��6QRZ�RQ�FKROHUD��/RQGRQ��+XPSKUH\�0LOIRUG��2[IRUG�8�3UHVV��������

��� 7DQ�&��$�SUHYHQWDEOH�RXWEUHDN�RI�SQHXPRFRFFDO�SQHXPRQLD�DPRQJ�XQYDFFLQDWHG�QXUVLQJ�
KRPH�UHVLGHQWV±1HZ�-HUVH\��������3UHVHQWHG�DW�1RUWKHDVW�5HJLRQDO�(SLGHPLF�,QWHOOLJHQFH�
6HUYLFH�&RQIHUHQFH��0DUFK�����������1HZ�<RUN�&LW\���

��� /XNDFV�6/��+VX�9��+DUSHU�6��+DQG]HO�7��+D\VOHWW�-��.KDEED]�5��HW�DO��$QWKUD[�RXWEUHDN�
DYHUWHG��SXEOLF�KHDOWK�UHVSRQVH�WR�D�FRQWDPLQDWHG�HQYHORSH�RQ�&DSLWDO�+LOO±:DVKLQJWRQ��
'&��������3UHVHQWHG�DW���VW�$QQXDO�(SLGHPLF�,QWHOOLJHQFH�6HUYLFH�&RQIHUHQFH��$SULO����
����������$WODQWD���

��� 5DPVH\�$+��%HORQJLD�($��*DOH�&0��'DYLV�-3��2XWFRPHV�RI�WUHDWHG�KXPDQ�JUDQXORF\WLF�
HKUOLFKLRVLV�FDVHV��(PHUJ�,QIHFW�'LV�����������±�����

��� 0DKRQH\�)-��+RJH�&:��)DUOH\�7$��%DUEDUHH�-0��%UHLPDQ�5)��%HQVRQ�5)��0F)DUODQG�
/0��&RPPXQLW\ZLGH�RXWEUHDN�RI�/HJLRQQDLUHV¶�GLVHDVH�DVVRFLDWHG�ZLWK�D�JURFHU\�VWRUH�
PLVW�PDFKLQH��-�,QIHFW�'LV��������������±���

��� 7RURN�7-��7DX[H�59��:LVH�53��/LYHQJRRG�-5��6RNRORZ�5��0DXYDLV�6��HW�DO��$�ODUJH�
FRPPXQLW\�RXWEUHDN�RI�VDOPRQHOORVLV�FDXVHG�E\�LQWHQWLRQDO�FRQWDPLQDWLRQ�RI�UHVWDXUDQW�
VDODG�EDUV��-$0$�������������±����

��� +HGEHUJ�&:��)LVKEHLQ�'%��-DQVVHQ�56��0H\HUV�%��0F0LOOHQ�-0��0DF'RQDOG�./��HW�DO��
$Q�RXWEUHDN�RI�WK\URWR[LFRVLV�FDXVHG�E\�WKH�FRQVXPSWLRQ�RI�ERYLQH�WK\URLG�JODQG�LQ�
JURXQG�EHHI��1�(QJO�-�0HG�������������±���

��� -DFREXV�&+��+ROLFN�0)��6KDR�4��&KHQ�7&��+ROP�,$��.RORGQ\�-0��HW�DO��+\SHUYLWDPLQRVLV�
'�DVVRFLDWHG�ZLWK�GULQNLQJ�PLON��1HZ�(QJO�-�0HG��������������±���

��� %ODQN�6��6FDQORQ�.6��6LQNV�7+��/HWW�6��)DON�+��$Q�RXWEUHDN�RI�K\SHUYLWDPLQRVLV�'�
DVVRFLDWHG�ZLWK�WKH�RYHUIRUWLFDWLRQ�RI�PLON�IURP�D�KRPH�GHOLYHU\�GDLU\��$P�-�3XEOLF�+HDOWK�
�����������±���

��� -DQL�$$��%DUUHWW�(��0XUSK\�-��1RUWRQ�'��1RYDN�&��3DLQWHU�-��7RQH\�'��$�VWHDPVKLS�IXOO�RI�
WURXEOH��DQ�RXWEUHDN�RI�6DOPRQHOOD�7\SKLPXULXP�'7�����JDVWURHQWHULWLV�DW�D�KROLGD\�
EDQTXHW�²�9LUJLQLD��������3UHVHQWHG�DW�WKH���UG�$QQXDO�(SLGHPLF�,QWHOOLJHQFH�6HUYLFH�
&RQIHUHQFH�������$SU��������$WODQWD���

��� &HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��2XWEUHDN�RI�KLVWRSODVPRVLV�DPRQJ�LQGXVWULDO�
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