
�ϭ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

sŽůƵŵĞ�ϭ�/ƐƐƵĞ�ϭ 

������1HZ�<HDU��6DPH�0LVVLRQ� 
´+HOSLQJ�WKH�SHRSOH�RI�$PHULFDQ�6DPRD�)LJKW�&DQFHUµ 

YƵĂƌƚĞƌůǇ�EĞǁƐůĞƩĞƌ 

Highlights 

7UDLQLQJ�IRU�LQGLJHQRXV�UHVHDUFKHUV�
FRQFOXGHV� 

0HWKRGLVW�FKXUFKHV�FRPPLW�WR�VPRNH�
IUHH�DQG�WR�VXSSRUW�KHDOWK\�EHYHUDJHV� 

)LQDQFLDO�VWLSHQGV�SURYLGH�DQ�RSHQLQJ�WR�
LPSURYH�QDYLJDWLRQ�IRU�FDQFHU�SDWLHQWV� 

5($&+ 

7$87$,�/$9($·, 

,163,5( 

ŚĞ�ŵŝƐƐŝŽŶ�ŽĨ�ƚŚĞ��^����ŵĂǇ�ƐŽƵŶĚ�ƐŝŵƉůĞ�ďƵƚ�ŽƵƌ�
ĞīŽƌƚƐ�ĂƌĞ�ĚŝǀĞƌƐĞ͘��^ŝŶĐĞ�ŝƚƐ�ŝŶĐĞƉƟŽŶ�ŝŶ�ϮϬϬϰ͕�ƚŚĞ�
�^����ŚĂƐ�ůĞĂƌŶĞĚ�ƚŚĂƚ�ĐĂŶĐĞƌ�ŝƐ�ŶŽƚ�ƐŝŵƉůǇ�Ă�ĚŝƐĞĂƐĞ�ƚŽ�
ďĞ�ĚŝĂŐŶŽƐĞĚ�ĂŶĚ�ƚƌĞĂƚĞĚ͘��,ĞĂůƚŚ�ĚŝƐƉĂƌŝƟĞƐ͕�ŝŶĞƋƵŝƟĞƐ͕�

ĂŶĚ�ŝŶũƵƐƟĐĞƐ�ŚĂǀĞ�ĐŽŶƚƌŝďƵƚĞĚ�ƚŽ�ŽƵƌ�ƐŽĐŝĂů�ĂŶĚ�ĞĐŽŶŽŵŝĐ�
ĐŽŶĚŝƟŽŶƐ�ŝŵƉĂĐƟŶŐ�ŽƵƌ�ŚĞĂůƚŚ�ƐƚĂƚƵƐ�ŝŶ�Ă�ǁĂǇ�ĂůůŽǁŝŶŐ�
ĐĂŶĐĞƌ�ƚŽ�ƌĞŵĂŝŶ�ƚŚĞ�ƐĞĐŽŶĚ�ůĞĂĚŝŶŐ�ĐĂƵƐĞ�ŽĨ�ĚĞĂƚŚ�ŝŶ�
�ŵĞƌŝĐĂŶ�^ĂŵŽĂ͘��tĞ�ŚĂǀĞ�ŚĞůƉĞĚ�ƚŽ�ĂĚĚƌĞƐƐ�ƐŽŵĞ�ŽĨ�ƚŚĞƐĞ�
ďĂƌƌŝĞƌƐ�ďǇ�ĂĚǀŽĐĂƟŶŐ�ĨŽƌ�ƉŽůŝĐŝĞƐ͕�ĞĚƵĐĂƟŶŐ�ƚŚĞ�ƉƵďůŝĐ�ŽŶ�
ƐĐƌĞĞŶŝŶŐ�ĂŶĚ�ƉƌĞǀĞŶƟŽŶ͕�ƌĞĚƵĐŝŶŐ�ƚŚĞ�ĮŶĂŶĐŝĂů�ďƵƌĚĞŶ�ďǇ�
ĨƵŶĚƌĂŝƐŝŶŐ�ĨŽƌ�ƐƟƉĞŶĚƐ͕�ĂŶĚ�ŵƵĐŚ�ŵŽƌĞ͘�� 

/Ŷ�ϮϬϭϴ�ǁĞ�Ăŝŵ�ƚŽ�ƐƚƌĞŶŐƚŚĞŶ�ŽƵƌ�ƉĂƌƚŶĞƌƐŚŝƉ�ŝŶ�ƚŚĞ�
ĐŽŵŵƵŶŝƚǇ�ĂŶĚ�ĂďƌŽĂĚ�ƚŽ�ŝŵƉůĞŵĞŶƚ�ŝŶŶŽǀĂƟǀĞ�ƌĞƐĞĂƌĐŚ͕�
ĚĞǀĞůŽƉ�ŚĞĂůƚŚ�ƉŽůŝĐŝĞƐ�ǁŝƚŚŝŶ�ĨĂŝƚŚ�ďĂƐĞĚ�ŽƌŐĂŶŝǌĂƟŽŶƐ͕�ĂŶĚ�
ĞŶŚĂŶĐĞ�ƉĂƟĞŶƚ�ŶĂǀŝŐĂƟŽŶ͘��&Žƌ�ŵŽƌĞ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ŚŽǁ�ƚŽ�
ũŽŝŶ�ŽƵƌ�ĞīŽƌƚƐ͕�ĐŽŶƚĂĐƚ�ƚŚĞ�ŽĸĐĞ�Ăƚ�ϲϵϵ-ϬϭϭϬ�Žƌ�ǀŝƐŝƚ�ŽƵƌ�
ǁĞďƐŝƚĞ�Ăƚ�ǁǁǁ͘ĂƐĐĐĂŶĐĞƌĐŽĂůŝƟŽŶ͘ŽƌŐ͘�� 

�D�Z/��E�^�DK���KDDhE/dz���E��Z��K�>/d/KE���Eh͛hh>/͕�^��/K^/��
�>�'���W͘K͘��Žǆ�ϭϳϭϲ�WĂŐŽ�WĂŐŽ͕��^�ϵϲϳϵϵ����W,KE�͗�ϲϴϰ-ϲϵϵ-ϬϭϭϬ 



�Ϯ 

 
(VWDEOLVKLQJ�D 

&RPPXQLW\�%DVHG 

&DQFHU�3DWLHQW 

1DYLJDWLRQ�3URJUDP 

,Q�$PHULFDQ�6DPRD 

���&DQFHU�3DWLHQWV�5HFHLYH�6WLSHQGV 

%HWZHHQ�-DQXDU\�DQG�0DUFK������WKH�$PHULFDQ�6DPRD�&RPPXQLW\�
&DQFHU�&RDOLWLRQ�GLVWULEXWHG����VWLSHQGV�WR����ILUVW-WLPH�DSSOLFDQWV�DQG����
UHSHDW�DSSOLFDQWV���2I�WKH�ILUVW-WLPH�DSSOLFDQWV����DUH�PDOH���7KH�SURILOH�RI�
WKH�W\SLFDO�DSSOLFDQW�UHPDLQV�FRQVLVWHQW�� 
· 0DUULHG� 
· 8QHPSOR\HG�IHPDOH�� 
· $YHUDJH�DJH����� 
· :LWK�PHWDVWDWLF�FDQFHU��� 
2I�VSHFLDO�QRWH�WKLV�TXDUWHU�LV�WKH�GLDJQRVHV�RI�WZR�WHHQV�DQG�D�EDE\��7KH�
EDE\¶V�IDPLO\�DOVR�EHQHILWHG�IURP�DVVLVWDQFH�IURP�&RQJUHVVZRPDQ��$XPXD�
$PDWD�5DGHZDJHQ¶V�RIILFH�PDQDJHU��0UV��2OD�)RVWHU��ZKRVH�DZDUHQHVV�RI�
WKH�7DXWDL�SURJUDP�SURPSWHG�WLPHO\�FRPPXQLFDWLRQ�EHWZHHQ�WKH�SDWLHQW¶V�
IDPLO\��/%-�DQG�&RDOLWLRQ��%DE\�LV�LQ�WUHDWPHQW�QRZ�� 
 

)RFXV�*URXSV�3DLQW�D�&OHDUHU�3LFWXUH 

7KUHH�IRFXV�JURXSV�ZHUH�FRQGXFWHG�EHWZHHQ�-DQXDU\�DQG�0DUFK��LQFOXGLQJ�
RQH�ZLWK�UHSUHVHQWDWLYHV�IURP�WKH�$6�)LOLSLQR�&RPPXQLW\—WKUHH�RI�ZKRP�
DUH�FDQFHU�VXUYLYRUV�DQG�VWLSHQG�UHFLSLHQWV���$OO�WKUHH�JURXSV�SURYLGHG�
VLJQLILFDQW�LQVLJKW�LQWR�WKH�µMRXUQH\¶�WKDW�SDWLHQWV�H[SHULHQFH�ZKHQ�
GLDJQRVHG�ZLWK�FDQFHU�LQ�$PHULFDQ�� 
6DPRD��2I�SDUWLFXODU�LQWHUHVW�ZDV�WKH�IHHGEDFN�IURP�SDWLHQWV�ZKR�
FRPSOHWHG�WUHDWPHQW�LQ�WKH�3KLOLSSLQHV��2QH�JURXS�ZDV�FRPSULVHG�RI�WKH�
DGXOW�FKLOGUHQ�RI�FDQFHU�SDWLHQWV�ZKR�UHFHLYHG�VWLSHQGV��:KLOH�WKHVH�JURXS�
VHVVLRQV�DUH�GHVLJQHG�WR�IRFXV�RQ�GDWD�FROOHFWLRQ��QRW�FRXQVHOLQJ��WKHUH�
ZDV�FHUWDLQO\�D�VHQVH�RI�FRPUDGHU\�DPRQJVW�HYHU\RQH�DV�IHOORZ�¶FDQFHU�
VXUYLYRUV¶��7KH�ILQDO�IRFXV�JURXS�ZLOO�EH�KHOG�LQ�0D\� 
 

3DWLHQW�-RXUQH\LQJ�([HUFLVH�%HJLQV 

7KH�SXUSRVH�RI�WKLV�([HUFLVH�LV�WR�KLJKOLJKW�FRPPRQ�H[SHULHQFHV�DPRQJ�
SHRSOH�ZLWK�FDQFHU��DQG�WKH�ORYHG�RQHV�ZKR�DFFRPSDQ\�WKHP�RQ�WKLV�
MRXUQH\�����)URP�µLQLWLDO�GLDJQRVLV¶�WR�µWUHDWPHQW�GHFLVLRQV¶�WR�µDFWLYH�
WUHDWPHQW¶�DQG�ILQDOO\�µSRVW�WUHDWPHQW¶��ZH�DUH�DVNLQJ�SDWLHQWV�DQG�WKHLU�
FDUHJLYHUV�WR�KHOS�XV�µPDS¶�WKHLU�MRXUQH\�WKURXJK�WKH�PD]H�WKDW�LV�RXU�
KHDOWKFDUH�V\VWHP���%\�XQGHUVWDQGLQJ�WKHLU�MRXUQH\V�ZH�FDQ�LGHQWLI\�JDSV�LQ�
VHUYLFHV�DQG�UHVRXUFHV��DQG�WKHQ�DGGUHVV�WKRVH�QHHGV�WKURXJK�WKH�7DXWDL�
/DYHD¶L�SURJUDP�� 
 
 

)URQW�3DJH�&RYHUDJH 

,Q�VXSSRUW�RI�WKH�&DQFHU�&RDOLWLRQ¶V�HIIRUWV��WKH�(GLWRU�RI�6DPRD�1HZV��0UV��
%HYHUO\�5KRQGD�&DQDOHV��KDV�JHQHURXVO\�SURYLGHG�XV�ZLWK�D�PRQWKO\�
HGLWRULDO�VSDFH�LQ�ERWK�WKH�SULQW�DQG�RQOLQH�IRUPDWV�RI�WKH�ORFDO�SDSHU���$V�
WKH�GDXJKWHU�DQG�VLVWHU�RI�FDQFHU�SDWLHQWV��VKH�KDV�D�SHUVRQDO�DIILQLW\�ZLWK�
RXU�FDXVH��6LQFH�-DQXDU\�VKH�KDV�SXEOLVKHG�IRXU�DUWLFOHV�E\�7DXWDL��
DFKLHYLQJ�RXU�PHGLD�JRDOV�IRU�WKH�TXDUWHU��$GGLWLRQDOO\��VWLSHQG�UHFLSLHQWV�
DUH�UHJXODUO\�IHDWXUHG�RQ�WKH�&RDOLWLRQ¶V�)DFHERRN�SDJH�ZLWK�VSHFLDO�
µERRVWV¶�VSRQVRUHG�E\�7DXWDL� 

         
   � 

 

7$87$,�/$9($¶, 



�ϯ 

 
5DFLDO�DQG 

(WKQLF 

$SSURDFKHV�WR 

&RPPXQLW\� 

+HDOWK 

 

5($&+ 

0(7+2',67�&+85&+(6�,1�$0(5,&$1�6$02$� 
-2,1�5($&+�,1,7$7,9(�� 

/Ŷ�EŽǀĞŵďĞƌ�ϮϬϭϳ͕�ZĞǀĞƌĞŶĚ��Ɛŝ�^Ğ͛Ă�ŽĨ�
ƚŚĞ�DĞƚŚŽĚŝƐƚ��ŚƵƌĐŚ�ƐŝŐŶĞĚ�Ă�
ĐŽŵŵŝƚŵĞŶƚ�ƚŽ�ĞůŝŵŝŶĂƚĞ�ƚŽďĂĐĐŽ�ƵƐĞ�ŽŶ�
ĐŚƵƌĐŚ�ŐƌŽƵŶĚƐ�ĂŶĚ�ƉƌŽŵŽƚĞ�ƚŚĞ�
ĐŽŶƐƵŵƉƟŽŶ�ŽĨ�ŚĞĂůƚŚǇ�ďĞǀĞƌĂŐĞƐ�ƐƵĐŚ�ĂƐ�
ǁĂƚĞƌ�ĂŶĚ�ĐŽĐŽŶƵƚ�ǁĂƚĞƌ�Ăƚ�ĐŚƵƌĐŚ�ĞǀĞŶƚƐ͘��
dŚĞ�DĞƚŚŽĚŝƐƚ��ŚƵƌĐŚ�ŝƐ�ƚŚĞ�ůĂƚĞƐƚ�
ŽƌŐĂŶŝǌĂƟŽŶ�ƚŽ�ũŽŝŶ�ůŽĐĂů�ĞīŽƌƚƐ�ŝŶ�ƌĞĚƵĐŝŶŐ�
ŶŽŶ-ĐŽŵŵƵŶŝĐĂďůĞ�ĚŝƐĞĂƐĞƐ�;E��Ϳ�ĂŶĚ�
ƌĞůĂƚĞĚ�ƌŝƐŬ�ĨĂĐƚŽƌƐ�ŝŶ��ŵĞƌŝĐĂŶ�^ĂŵŽĂ͘��
dŚĞ��ŽŶŐƌĞŐĂƟŽŶĂů��ŚƌŝƐƟĂŶ��ŚƵƌĐŚ�ŽĨ�
�ŵĞƌŝĐĂŶ�^ĂŵŽĂ�;����^Ϳ�ĂŶĚ�ƚŚĞ��ĂƚŚŽůŝĐ�
�ŝŽĐĞƐĞ�ŽĨ�^ĂŵŽĂ͕�WĂŐŽ�WĂŐŽ�ǁĞƌĞ�ƚŚĞ�ĮƌƐƚ�
ƚŽ�ƐŝŐŶ�ƚŚĞ�Z���,�ƉůĞĚŐĞ�ŝŶ�ϮϬϭϲ͘��dŽ�
ŝŵƉůĞŵĞŶƚ�ƚŚĞ�ŶĞǁůǇ�ƐŝŐŶĞĚ�ĐŽŵŵŝƚŵĞŶƚ�ĨŽƌ�ŚĞĂůƚŚŝĞƌ�
ĞŶǀŝƌŽŶŵĞŶƚƐ͕�ƚŽďĂĐĐŽ�ƐŝŐŶĂŐĞ�ĂŶĚ�ŚĞĂůƚŚǇ�ďĞǀĞƌĂŐĞ�ƉŽƐƚĞƌƐ�
ǁĞƌĞ�ƉƌĞƉĂƌĞĚ�ĨŽƌ�Ăůů�ƚŚĞ�DĞƚŚŽĚŝƐƚ�ĐŚƵƌĐŚĞƐ�ƚŽ�ďĞ�ĨŽůůŽǁĞĚ�
ďǇ�ĐŽŵŵƵŶŝƚǇ�ĞĚƵĐĂƟŽŶ�ƐĞƐƐŝŽŶƐ͘ 

/Ŷ�:ĂŶƵĂƌǇ�ϮϬϭϴ͕�Z���,�ƐƚĂī�ǀŝƐŝƚĞĚ�ϵ�ŽĨ�ƚŚĞ�ϭϴ�DĞƚŚŽĚŝƐƚ�
ĐŚƵƌĐŚĞƐ�ĂŶĚ�ŵĞƚ�ǁŝƚŚ�ƚŚĞ�&ĂŝĨĞĂƵ�ĂŶĚ�&ĂůĞƚƵĂ͛Ɛ�Ăƚ�ĞĂĐŚ�ŽĨ�
ƚŚĞƐĞ�ĐŚƵƌĐŚĞƐ͘��dŚĞ�ĐŚƵƌĐŚ�ůĞĂĚĞƌƐ�ǁĞƌĞ�ǀĞƌǇ�ƌĞĐĞƉƟǀĞ�ƚŽ�
ƚŚĞ�ŝĚĞĂ�ŽĨ�͚ŶŽ�ƐŵŽŬŝŶŐ�ŽŶ�ŚŽůǇ�ŐƌŽƵŶĚƐ͛�ĂŶĚ�ƐĞƌǀŝŶŐ�ǁĂƚĞƌ�
ĂŶĚ�ŶŝƵ�Ăƚ�ĐŚƵƌĐŚ�ĨƵŶĐƟŽŶƐ͘��dŚĞ�ƐƚĂī�ƉƌŽǀŝĚĞĚ�ŽǀĞƌǀŝĞǁ�
ƉƌĞƐĞŶƚĂƟŽŶ�ŽŶ�ƚŚĞ�Z���,�ƉƌŽũĞĐƚ�ĂŶĚ�ĚĞůŝǀĞƌĞĚ�ƚŚĞ�ƚŽďĂĐĐŽ�
ĂŶĚ�ŶƵƚƌŝƟŽŶ�ƐŝŐŶĂŐĞ�ƚŽ�ĞĂĐŚ�DĞƚŚŽĚŝƐƚ�ĐŚƵƌĐŚ͘��WĞƌ�ƚŚĞ�
ƌĞƋƵĞƐƚ�ŽĨ�ƐŽŵĞ��ŚƵƌĐŚ�ůĞĂĚĞƌƐ͕�ĂĚĚŝƟŽŶĂů�ĞĚƵĐĂƟŽŶĂů�
ƉƌĞƐĞŶƚĂƟŽŶƐ�ǁĞƌĞ�ƐĐŚĞĚƵůĞĚ�ŝŶ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ŵŽŶƚŚƐ͕�
ƚĂƌŐĞƟŶŐ�ƚŚĞ�ĐŚƵƌĐŚ�ǇŽƵƚŚ�ŐƌŽƵƉƐ͘ 

hƉĚĂƚĞƐ͗ 

Z���,�ƉƌŽũĞĐƚ�ƚŽďĂĐĐŽ�ĂŶĚ�ŶƵƚƌŝƟŽŶ�ƐŝŐŶĂŐĞ�ǁĞƌĞ�
ƚƌĂŶƐůĂƚĞĚ�ŝŶƚŽ�^ĂŵŽĂŶ͘���ĚĚŝƟŽŶĂů�ĐŽƉŝĞƐ�ŽĨ�ƉƌŽũĞĐƚ�
ŵĂƚĞƌŝĂůƐ�ŝŶ�ůĂŶŐƵĂŐĞ�ĂƌĞ�ďĞŝŶŐ�ƉƌŽǀŝĚĞĚ�ƚŽ�Ăůů�ĐŚƵƌĐŚĞƐ�
ǁŚŽ�ƐŝŐŶĞĚ�ƚŚĞ�Z���,�ŚĞĂůƚŚǇ�ĞŶǀŝƌŽŶŵĞŶƚ�ĐŽŵŵŝƚŵĞŶƚ�
ƵƉŽŶ�ƌĞƋƵĞƐƚ͘��dŚĞ�����^�ĂŶĚ��ĂƚŚŽůŝĐ�ĐŚƵƌĐŚĞƐ�ǁĞƌĞ�
ŝŶŝƟĂůůǇ�ŐŝǀĞŶ�ƐŝŐŶĂŐĞ�ŝŶ��ŶŐůŝƐŚ�ŝŶ�ƉƌĞǀŝŽƵƐ�ǇĞĂƌƐ͘ 

 
Funded by Centers for Disease Control and Prevention (CDC) grant: 5 U58 DP005810-03. 

 
KƵƚƌĞĂĐŚ͗ 

^ĂƵ͛ŝĂ��ŵĞƌŝĐĂŶ�^ĂŵŽĂ��ŽĚǇďƵŝůĚŝŶŐ�Θ�
&ŝƚŶĞƐƐ�&ĞĚĞƌĂƟŽŶ�ŚŽƐƚĞĚ�Ă�&ŝƚŶĞƐƐ�Θ�
tĞůůŶĞƐƐ��ǆƉŽ�ŽŶ�&ĞďƌƵĂƌǇ�ϭϲ͕�ϮϬϭϴ͘��dŚĞ�
Z���,�WƌŽũĞĐƚ�ǁĂƐ�ŝŶǀŝƚĞĚ�ƚŽ�ƉĂƌƟĐŝƉĂƚĞ�
ŝŶ�ƚŚĞ�ǁĞůůŶĞƐƐ�ĞǆƉŽ͘��WƌŽũĞĐƚ�ŝŶĨŽƌŵĂƟŽŶ�
ĂďŽƵƚ�ƚŚĞ�Z���,�ŝŶŝƟĂƟǀĞƐ�ǁĂƐ�
ĚŝƐƐĞŵŝŶĂƚĞĚ�ƚŽ�ĞǆƉŽ�ĂƩĞŶĚĞĞƐ͘��dŚĞ�
ƉƵďůŝĐ�ŚĂƐ�ƉŽƐŝƟǀĞ�ĨĞĞĚďĂĐŬ�ƚŚĞ�ŚĞĂůƚŚǇ�
ŝŶƚĞƌǀĞŶƟŽŶƐ�ĂŶĚ�ƚŚĞ�ƉĂƌƚŶĞƌƐŚŝƉ�ďĞŝŶŐ�
ĞƐƚĂďůŝƐŚĞĚ�ǁŝƚŚ�ƚŚĞ�ůŽĐĂů�ĐŚƵƌĐŚĞƐ͘ 

 

�ĂƚŚŽůŝĐ��ŝŽĐĞƐĞ�ŽĨ�^ĂŵŽĂ�WĂŐŽ�WĂŐŽ�–�
�ŽŶƟŶƵĞ�ŵŽŶƚŚůǇ�ƉƌŽũĞĐƚ�ŵŽŶŝƚŽƌŝŶŐ�
ƚŚƌŽƵŐŚ�ŝŶƚĞƌĐĞƉƚ�ƐƵƌǀĞǇƐ�ĂŶĚ�ĂĐƚƵĂů�ƵƐĞ�
ĂƐƐĞƐƐŵĞŶƚƐ�ƚŽ�ĞǀĂůƵĂƚĞ�ƉŽůŝĐǇ�ĞĸĐĂĐǇ͕�
ƉƵďůŝĐ�ĂǁĂƌĞŶĞƐƐ͕�ĂŶĚ�ďĞŚĂǀŝŽƌ�ĐŚĂŶŐĞ͘�� 

�ŽŶŐƌĞŐĂƟŽŶĂů��ŚƌŝƐƟĂŶ��ŚƵƌĐŚ�ŝŶ�
�ŵĞƌŝĐĂŶ�^ĂŵŽĂ�–��ŚƵƌĐŚ�ŵŽŶŝƚŽƌŝŶŐ�ǁŝůů�
ĐŽŶƟŶƵĞ�ƚŽ�ĞŶƐƵƌĞ�ĞĚƵĐĂƟŽŶĂů�ŵĂƚĞƌŝĂůƐ�
ĂƌĞ�ŝŶƐƚĂůůĞĚ�Ăƚ�Ăůů�����^��ŚƵƌĐŚĞƐ͘��
ZĂŶĚŽŵ�ĚĂƚĂ�ĐŽůůĞĐƟŽŶ�ƚŚƌŽƵŐŚ�ŝŶƚĞƌĐĞƉƚ�
ƐƵƌǀĞǇƐ�ĂŶĚ�ĂĐƚƵĂů�ƵƐĞ�ĂƐƐĞƐƐŵĞŶƚƐ�ǁŝůů�
ĐŽŶƟŶƵĞ�ĞǀĂůƵĂƚĞ�ƚŚĞ�ƚŽďĂĐĐŽ�ĂŶĚ�
ŶƵƚƌŝƟŽŶ�ƉŽůŝĐŝĞƐ͘ 



�ϰ 

 
,QGLJHQRXV 

6DPRDQ� 

3DUWQHUVKLS�WR� 

,QLWLDWH 

5HVHDUFK� 

([FHOOHQFH 

>-Z͗�tǇŶŽŶĂ�>ĞĞ͕��ƌ͘��ŶŐĞůĂ�^Ǉ͕�DĂŐĚĂůĞŶĞ��ƵŐĂĨĂ͕�sĂ͛Ă�
dŽĨĂĞŽŶŽ͕��ƌ͘�dŽĨŽŝ�DĂŐĞŽ͕��ƌ͘�^ĂůŽƚĞ��ŽĞůƵĂ-&ĂŶĞŶĞ͕��ƌ͘�

<ĂƚŚĞƌŝŶĞ�dŽŶŐ͕�^ŽůŝŶƵ͛Ƶ�^ĂǀƵƐĂ͕�>ƵĂŶĂ�^ĐĂŶůĂŶ 

�ƌ͘�dŽĨŽŝ�DĂŐĞŽ͕�ZĞƐĞĂƌĐŚĞƌ 

͞tŚĞŶ�/�ĮƌƐƚ�ƐƚĂƌƚĞĚ�ƚŚŝƐ�ũŽƵƌŶĞǇ�ĂƐ�Ă�ƌĞƐĞĂƌĐŚĞƌ͕�
/� ŬŶĞǁ� ƚŚĂƚ� /� ǁŽƵůĚ� ŐĂŝŶ� ŐƌĞĂƚĞƌ� ŬŶŽǁůĞĚŐĞ� ŝŶ�
ĐŽŶĚƵĐƟŶŐ� ƌĞƐĞĂƌĐŚ� ĨŽƌ� ƚŚĞ� ŐƌĞĂƚĞƌ� ŐŽŽĚ͕� ƚŚĞ�
ŚĞĂůƚŚŝĞƌ�ŐŽŽĚ�ĨŽƌ�ƚŚĞ�ƉĞŽƉůĞ�ŝŶ��ŵĞƌŝĐĂŶ�^ĂŵŽĂ͘�
/�ĨĞůƚ�ďůĞƐƐĞĚ�ƚŽ�ďĞ�ǁŽƌŬŝŶŐ�ǁŝƚŚ�ŐƌĞĂƚ�ƉĞŽƉůĞ͕�ŵǇ�
ĐŽ-ƌĞƐĞĂƌĐŚĞƌƐ� ;DĂŐŐŝĞ͕� ^Žůŝ͕� tǇŶŽŶĂ� Θ� KƐĐĂƌ͕�
ĂŶĚ�ĞƐƉĞĐŝĂůůǇ�ŵǇ�ƚǁŽ�ŵĞŶƚŽƌƐ�;sĂ͛Ă�Θ�^ĂůŽƚĞͿ͘͟ 
 
�ƌ͘��ŶŐĞůĂ�^Ǉ͕��Ž-ŝŶǀĞƐƟŐĂƚŽƌ 
͞/� ŐŽƚ� ƚŽ� ŬŶŽǁ� ƚŚĞ� ƚƌĂŝŶĞĞƐ� Ă� ůŝƩůĞ� ďĞƩĞƌ� ĚƵƌŝŶŐ�
ƚŚĞ� ǁĞď� ǀŝĚĞŽ� ĐŽŶĨĞƌĞŶĐŝŶŐ� ĂŶĚ� ƌĞĂĚŝŶŐ� ƚŚĞŝƌ�
ǁŽƌŬ͘�/�ĐŽŶĚƵĐƚĞĚ�ƐĞƐƐŝŽŶƐ�ŝŶĐůƵĚŝŶŐ�ƚŚĞ��ŶĚĞƌƐĞŶ�
DŽĚĞů� ŽĨ� ,ĞĂůƚŚĐĂƌĞ� hƟůŝǌĂƟŽŶ� ĂŶĚ� ůŽŐŝĐ�
ŵŽĚĞůƐ͘ �dŚĞ�ĨĂĐĞ�ƚŽ�ĨĂĐĞ�ƌĞƚƌĞĂƚ�ŐĂǀĞ�ŵĞ�Ă�ďĞƩĞƌ�
ĐŚĂŶĐĞ� ƚŽ� ŝŶƚĞƌĂĐƚ� ĂŶĚ� ŐĞƚ� ƚŽ� ŬŶŽǁ� /E^W/Z��
ƚƌĂŝŶĞĞƐ� ďĞƩĞƌ͘ � hƐŝŶŐ� ƚŚĞ� ƌĞƐĞĂƌĐŚ� ƚĞǆƚďŽŽŬ͕�
<ĂƚŚǇ�ĂŶĚ� /� ĐŽǀĞƌĞĚ� ŝŶƚƌŽĚƵĐƚŽƌǇ� ƌĞƐĞĂƌĐŚ� ƚŽƉŝĐƐ͕�
ůŝƚĞƌĂƚƵƌĞ� ƌĞǀŝĞǁƐ� ĂŶĚ� ĚĞǀĞůŽƉŝŶŐ� ƌĞƐĞĂƌĐŚ�
ƋƵĞƐƟŽŶƐ͘ �dŚĞ�ŚĂŶĚƐ-ŽŶ�ĨŽƌŵĂƚ�ĂŶĚ�ĂƉƉůǇŝŶŐ�ƚŚĞ�
ƚĞǆƚďŽŽŬ�ĚŝƌĞĐƚůǇ�ƚŽ�ƚŚĞ�/E^W/Z��ĐŽůŽƌĞĐƚĂů�ĐĂŶĐĞƌ�
ƐĐƌĞĞŶŝŶŐ� ƉƌŽũĞĐƚ� ǁŽƌŬĞĚ� ǁĞůů� ƚŽŐĞƚŚĞƌ͘ � tĞ�
ƚƌĂŝŶĞĚ� ŝŶ� ƵƐŝŶŐ� ƚŚĞ�ƋƵĂůŝƚĂƟǀĞ�ĂŶĂůǇƐŝƐ� ƐŽŌǁĂƌĞ�
ƚŽ�ďĞŐŝŶ�ƚŽ�ĐŽĚĞ�ƚŚĞ�ŬĞǇ�ŝŶĨŽƌŵĂŶƚ�ŝŶƚĞƌǀŝĞǁƐ͘͟   
 
sĂ͛Ă�dŽĨĂĞŽŶŽ͕�WƌŽŐƌĂŵ��ŝƌĞĐƚŽƌ 
WĞƌƐĞǀĞƌĂŶĐĞ͗ � dŚĞ� /E^W/Z�� ƉƌŽŐƌĂŵ� ǁĂƐ� ďƵŝůƚ�
ƵƉŽŶ� ŝŶŶŽǀĂƟŽŶ͘ dŚƌŽƵŐŚ�ƉĞƌƐĞǀĞƌĂŶĐĞ͕�ǁĞ�ǁĞƌĞ�
ĂďůĞ� ƚŽ� ŝĚĞŶƟĨǇ� ǁĂǇƐ� ƚŽ� ŽǀĞƌĐŽŵĞ� ƚŚŽƐĞ�
ďĂƌƌŝĞƌƐ͘ � &Žƌ� ĞǆĂŵƉůĞ͕� ĚƵƌŝŶŐ� ƚŚĞ� ƉƌŽƉŽƐĂů�
ƉƌŽĐĞƐƐ� ǁĞ� ŬŶĞǁ� d�� ǁĂƐ� ŐŽŝŶŐ� ƚŽ� ďĞ� ƉƌŽǀŝĚĞĚ͕�
ŚŽǁĞǀĞƌ� ĚŝĚŶ͛ƚ� ŬŶŽǁ� ŚŽǁ� ƚŚĂƚ� ǁĂƐ� ŐŽŝŶŐ� ƚŽ� ďĞ�
ĚŽŶĞ͘ � &ŽƌƚƵŶĂƚĞůǇ͕� ǁĞ� ĨŽƵŶĚ� DŽŽĚůĞ� ĂŶĚ� ƚŚĂƚ�
ƉƌŽǀŝĚĞĚ�Ă�ĨƌĞĞ�ǁĂǇ�ƚŽ�ĐŽŶŶĞĐƚ�ŽƵƌ�ƌĞƐĞĂƌĐŚĞƌƐ�ƚŽ�
ŽŶ� ĂŶĚ� Žī� ŝƐůĂŶĚ� ŝŶƐƚƌƵĐƚŽƌƐ� ƚŽ� ŚĂǀĞ� ĂĐĐĞƐƐ� ƚŽ� Ă�
ƐǇŶĐŚƌŽŶŽƵƐ� ĂŶĚ� ĂƐǇŶĐŚƌŽŶŽƵƐ� ůĞĂƌŶŝŶŐ�
ĞŶǀŝƌŽŶŵĞŶƚ͘ � 
 

),567�75$,1,1*�)25�,1',*(1286�5(6($5&+(56�,6�
&203/(7(�� 

dŚĞ�/E^W/Z��WƌŽŐƌĂŵ�ŝƐ�Ă�ĮǀĞ�ǇĞĂƌ�ĨĞĚĞƌĂůůǇ�ĨƵŶĚĞĚ�ƉƌŽŐƌĂŵ�ďǇ�
ƚŚĞ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ŽĨ�DŝŶŽƌŝƚǇ�,ĞĂůƚŚ�ĂŶĚ�,ĞĂůƚŚ��ŝƐƉĂƌŝƟĞƐ�
ǁŝƚŚ�ƚǁŽ�ŽďũĞĐƟǀĞƐ͗�ďƵŝůĚ�ƌĞƐĞĂƌĐŚ�ĐĂƉĂĐŝƚǇ�ŽŶ�ŝƐůĂŶĚ�ĂŶĚ�ĂƐƐĞƐƐ�
ƚŚĞ�ĐŽŵŵƵŶŝƚǇ͛Ɛ�ŚĞĂůƚŚ�ůŝƚĞƌĂĐǇ͘����ŶŽƟĮĐĂƟŽŶ�ĨŽƌ�ĐŽŵŵƵŶŝƚǇ�
ŵĞŵďĞƌƐ�ŝŶƚĞƌĞƐƚĞĚ�ŝŶ�ƌĞƐĞĂƌĐŚ�ǁĂƐ�ƌĞůĞĂƐĞĚ�ŝŶ�DĂƌĐŚ�ŽĨ�ϮϬϭϳ�
ĂŶĚ�ĮŶĂů�ƐĞůĞĐƟŽŶ�ŽĨ�ƚŚĞ�ĮǀĞ�ƌĞƐĞĂƌĐŚĞƌƐ�ǁĂƐ�ĐŽŵƉůĞƚĞĚ�ƚŚĞ�
ĨŽůůŽǁŝŶŐ�ŵŽŶƚŚ͘��dŚĞ�ƚƌĂŝŶŝŶŐ�ƉƌŽŐƌĂŵ�ĐŽŶƐŝƐƚĞĚ�ŽĨ�Ă�ǀĂƌŝĞƚǇ�ŽĨ�
ƚƌĂŝŶŝŶŐ�ŵĞƚŚŽĚƐ�ŝŶĐůƵĚŝŶŐ�
ĂƐǇŶĐŚƌŽŶŽƵƐ�ĂŶĚ�
ƐǇŶĐŚƌŽŶŽƵƐ�ĂĐƟǀŝƟĞƐ͘��dŚĞ�
ƌĞƐĞĂƌĐŚĞƌƐ�ĐŽŵƉůĞƚĞĚ�ŽǀĞƌ�
ϭϯ�ƚƌĂŝŶŝŶŐ�ŵŽĚƵůĞƐ�ŝŶ�
:ĂŶƵĂƌǇ�ŽĨ�ϮϬϭϴ͘��dŚĞ�
/E^W/Z��ƉƌŽŐƌĂŵ�ǁŝůů�ŚĂǀĞ�
ůŽŽŬ�ƚŽ�ƌĞĐƌƵŝƟŶŐ�ŵŽƌĞ�
ƌĞƐĞĂƌĐŚĞƌƐ�ŝŶ�:ĂŶƵĂƌǇ�ŽĨ�
ϮϬϭϵ͘ 

KƚŚĞƌ�ϮϬϭϳ��ĐĐŽŵƉůŝƐŚŵĞŶƚƐ͗ 

/E^W/Z��ƌĞĂĐŚĞĚ�ŽǀĞƌ�ϭϬϬ͕ϬϬϬ�ǀŝĞǁĞƌƐ�ĚƵƌŝŶŐ�ƚŚĞŝƌ��Z��ĂǁĂƌĞŶĞƐƐ�
ĐĂŵƉĂŝŐŶ͕�ĐŽŵƉůĞƟŽŶ�ŽĨ�ĮƌƐƚ�ZĞƐĞĂƌĐŚ�dƌĂŝŶŝŶŐ͕�/Z��ƚƌĂŝŶŝŶŐ�ǁŝƚŚ�
ƚŚĞ��ŵĞƌŝĐĂŶ�^ĂŵŽĂ��ŽŵŵƵŶŝƚǇ��ŽůůĞŐĞ�ĂŶĚ�>�:�dƌŽƉŝĐĂů�DĞĚŝĐĂů�
�ĞŶƚĞƌ͕� ƐƚƌĞŶŐƚŚĞŶĞĚ� ĐŽŵŵƵŶŝƚǇ� ƟĞƐ� ƚŚƌŽƵŐŚ� ƉĂƌƚŶĞƌƐŚŝƉ� ǁŝƚŚ�
�ŵĞƌŝĐĂŶ�^ĂŵŽĂ�^d�D��ŽŵŵŝƩĞĞ͕�&ĞůĞƟ��ĂƌƐƚŽǁ�>ŝďƌĂƌǇ�ĂŶĚ�ƚŚĞ�
�ŽĞůƵĂ�&ĂŵŝůǇ�ZĞĂĚŝŶŐ�ƉƌŽŐƌĂŵ͘� 

&ŝƌƐƚ�>ĂĚǇ�ĚŽŶĂƚĞƐ�ďŽŽŬƐ͊ 
&ŝƌƐƚ�>ĂĚǇ��ǇŶƚŚŝĂ�DŽůŝŐĂ�ĚŽŶĂƚĞƐ�ϱϬϬ�ďŽŽŬƐ�ƚŽ�ƚŚĞ��ŽĞůƵĂ�&ĂŵŝůǇ�
ZĞĂĚŝŶŐ� WƌŽŐƌĂŵ͘� &ŝƌƐƚ� >ĂĚǇ� ŝƐ� �ŵĞƌŝĐĂŶ� ^ĂŵŽĂ͛Ɛ� ZĞĂĚŝŶŐ�
�ŵďĂƐƐĂĚŽƌ�ĨŽƌ�Ă�ůŝƚĞƌĂĐǇ�ƉƌŽŐƌĂŵ�ďǇ�^ĐŚŽůĂƐƟĐ�ƚŚĂƚ�ĞŶĐŽƵƌĂŐĞƐ�
ĐŚŝůĚƌĞŶ�ƚŽ�ƌĞĂĚ�ĞǀĞƌǇ�ĚĂǇ͕�ĞƐƉĞĐŝĂůůǇ�ĚƵƌŝŶŐ�ƚŚĞ�ƐƵŵŵĞƌ�ŵŽŶƚŚƐ͘�
ZĞĂĚŝŶŐ� �ŵďĂƐƐĂĚŽƌƐ� ƐƵƉƉŽƌƚ� ĨĂŵŝůŝĞƐ� ĂŶĚ� ƐĐŚŽŽůƐ� ŝŶ� ƚŚĞŝƌ�
ƉĞƌƐƉĞĐƟǀĞ�ƐƚĂƚĞƐ�ďǇ͗�ĞŶĐŽƵƌĂŐŝŶŐ�ƐƚƵĚĞŶƚƐ�ĂŶĚ�ĨĂŵŝůŝĞƐ�ƚŽ�ƌĞĂĚǇ�
ĞǀĞƌǇ�ĚĂǇ�ĂŶĚ�ƌĞĂĚ�ĂůŽƵĚ�ƚŽŐĞƚŚĞƌ͘��ůƐŽ͕�ŝŶ�ƉƵƫŶŐ�ďŽŽŬƐ�ĚŝƌĞĐƚůǇ�
ŝŶ�ƚŚĞ�ŚĂŶĚ�ŽĨ�ĐŚŝůĚƌĞŶ�ǁŚŽ�ŵĂŶǇ�ŶŽƚ�ŚĂǀĞ͘ 

&ƵŶĚĞĚ�ďǇ�ƚŚĞ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ŽŶ�DŝŶŽƌŝƚǇ�,ĞĂůƚŚ�ĂŶĚ�,ĞĂůƚŚ��ŝƐƉĂƌŝƟĞƐ�ϭhϮϰD�ϬϭϭϮϬϮ 

 
 


