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$XVWUDOLDQ�1HZ�=HDODQG� 

,QɡDPPDWRU\�%RZHO�'LVHDVH�
&RQVRUWLXP 

 

$QQXDO�5HSRUW����� 
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2Q�EHKDOI�RI�WKH�$1=�,%'�&RQVRUWLXP�LW�LV�ZLWK�JUHDW�SOHDVXUH�WKDW�,�LQWURGXFH�RXU������DQQXDO�
UHSRUW�������ZDV�D�\HDU�RI�UHVWUXFWXUH�DQG�FKDQJH�ZLWK�WKH�VHOHFWLRQ�RI�D�QHZ�H[HFXWLYH�FRPPLWWHH��
LQWURGXFWLRQ�RI�D�VFLHQWLILF�FRPPLWWHH��HPSOR\PHQW�RI�D�QHZ�SURMHFW�PDQDJHU�DQG�FKDQJH�RI�OHDG�
VLWH�IURP�WKH�4XHHQVODQG�,QVWLWXWH�RI�0HGLFDO�5HVHDUFK�%HUJKRIHU�WR�0DWHU�5HVHDUFK��:H�ZRXOG�
OLNH�WR�DFNQRZOHGJH�WKH�HIIRUWV�RI�$�3URI�*UDKDP�5DGIRUG-6PLWK�LQ�HVWDEOLVKLQJ�WKH�FRQVRUWLXP��
DQG�RI�*UDKDP�DQG�.UXSD�.ULVKQDSUDVDG�IRU�RYHUVHHLQJ�LWV�RSHUDWLRQ�IRU�RYHU����\HDUV�DQG�DOO�RI�
WKHLU�DFKLHYHPHQWV�GXULQJ�WKLV�WLPH��7KH�QHZ�FRPPLWWHH�PHPEHUV�FHUWDLQO\�KDYH�KLJK�VWDQGDUGV�WR�
XSKROG��DQG�ZH�ORRN�IRUZDUG�WR�ZRUNLQJ�FROODERUDWLYHO\�WR�PDLQWDLQ�WKH�FRQVRUWLXP¶V�VXFFHVV����� 

 

'XULQJ�������ZH�KDYH�FRQWLQXHG�WR�XQGHUWDNH�PDQ\�RI�RXU�RQJRLQJ�VWXGLHV��FRPPHQFHG�D�QXPEHU�
RI�QHZ�VWXGLHV��DSSOLHG�IRU�D�QXPEHU�RI�FRPSHWLWLYH�JUDQWV�DQG�FRQWLQXHG�WR�SXEOLVK�RXU�UHVXOWV��
7KH�ZHEVLWH�KDV�EHHQ�WUDQVIRUPHG��ZH�KDYH�VWDUWHG�RXU�VRFLDO�PHGLD�SDJHV�RQ�WZLWWHU��)DFHERRN�
DQG�/LQNHG,Q�DQG�ZH�KDYH�UROOHG�RXW�RXU�UHJXODU�TXDUWHUO\�QHZVOHWWHUV�WR�NHHS�DOO�RI�RXU�PHPEHUV�
XS�WR�GDWH�ZLWK�RQJRLQJ�UHVHDUFK��SURFHVVHV�DQG�SURFHGXUHV�DQG�RWKHU�FRQVRUWLXP�DFWLYLWLHV�� 

 

:H�DUH�SURXG�WKDW�LQ������ZH�JHQHUDWHG�LQWHUHVW�IURP�LQWHUQDWLRQDO�FROODERUDWRUV�LQFOXGLQJ�
*(7DLG�DQG�WKH�.RUHDQ�$VVRFLDWLRQ�IRU�WKH�6WXG\�RI�,QWHVWLQDO�'LVHDVHV�DV�ZHOO�DV�ORFDO�UHVHDUFK�
JURXSV�WR�FROODERUDWH�RQ�LQQRYDWH�UHVHDUFK�LQ�RXU�ILHOG�RI�,QIODPPDWRU\�%RZHO�'LVHDVH�� 

 

:H�ZRXOG�OLNH�WR�WKDQN�DOO�RI�WKH�PHPEHUV�IRU�WKHLU�RQJRLQJ�SDUWLFLSDWLRQ�DQG�VXSSRUW�DQG�
UHFRJQL]H�WKH�FRQWULEXWLRQV�QRW�RQO\�IURP�RXU�VLWH�OHDGV�DQG�DIILOLDWH�PHPEHUV��EXW�WKH�IHOORZV��
UHJLVWUDUV��UHVHDUFK�QXUVHV�DQG�FRRUGLQDWRUV�WKDW�HQDEOH�WKH�FRQVRUWLXP�WR�XQGHUWDNH�LWV�UHVHDUFK� 

 

:H�ORRN�IRUZDUG�WR�D�KLJKO\�SURGXFWLYH������DV�ZH�GHGLFDWH�RXUVHOYHV�WR�RXU�FOLQLFDO�DQG�DFDGHPLF�
SXUVXLWV�DQG�VWULYH�WRZDUGV�GHYHORSLQJ�DQG�GHOLYHULQJ�KLJK�TXDOLW\�UHVHDUFK�SURMHFWV�WR�LPSURYH�WKH�
OLYHV�RI�WKRVH�OLYLQJ�ZLWK�,QIODPPDWRU\�%RZHO�'LVHDVH���� 

 

$�3URI�-DNH�%HJXQ 

$1=,%'&�&KDLU 
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�E�/����KǀĞƌǀŝĞǁ 

$ERXW�8V 

7KH� $XVWUDOLD� DQG� 1HZ� =HDODQG� ,QIODPPDWRU\� %RZHO� 'LVHDVH� &RQVRUWLXP� �$1=,%'&�� LV� D�
FROODERUDWLYH�UHVHDUFK�JURXS�ZKLFK�DLPV�WR�SURJUHVV�NQRZOHGJH�DQG�FOLQLFDO�SUDFWLFH� LQ� WKH� ILHOG�RI�
,%'� WKURXJK� WKH� FRPELQDWLRQ� RI� ERWK� FOLQLFDO� DQG� VFLHQWLILF� UHVHDUFK�� WKXV� LPSURYLQJ� SDWLHQW�
RXWFRPHV�DFURVV�WKH�$XVWUDOLDQ�DQG�1HZ�=HDODQG�SRSXODWLRQV��,W�ZDV�IRUPHG�LQ������DQG�FXUUHQWO\�
FRPSULVHV����,%'�FHQWUHV�DURXQG�$XVWUDOLD�DQG�1HZ�=HDODQG��$1=,%'&�PHPEHU�FHQWUHV�FXUUHQWO\�
SURYLGH�,%'�FDUH�IRU�DSSUR[LPDWHO\��������SDWLHQWV�ZKLFK�UHSUHVHQWV�DURXQG�����RI�WKH�SRSXODWLRQ�
ZLWK�,%'�ZLWKLQ�$XVWUDOLD�DQG�1HZ�=HDODQG� 

 

2XU�9LVLRQ 

2XU�YLVLRQ�LV�WR�LPSURYH�TXDOLW\�RI�FOLQLFDO�FDUH�DQG�SDWLHQW�RXWFRPHV��DQG�XOWLPDWHO\�ILQG�
D�FXUH�IRU�SHRSOH�OLYLQJ�ZLWK�,%'� 

 

2XU�0LVVLRQ 

2XU�PLVVLRQ� LV� WR�SURYLGH�D�FROODERUDWLYH�QHWZRUN� IRU�KLJK�SHUIRUPLQJ�UHVHDUFK�FHQWUHV� WR�GHYHORS�
DQG� XQGHUWDNH� PXOWL-FHQWUH� FOLQLFDO� DQG� VFLHQWLILF� UHVHDUFK� LQ� ,%'�� :H� DLP� WR� LPSURYH� UHVHDUFK�
TXDOLW\�DQG�FDSDELOLW\� WKURXJK�SURYLVLRQ�RI� VFLHQWLILFDOO\� ULJRURXV� IHHGEDFN�� FROODERUDWLYH� UHVRXUFHV�
DQG�LPSURYHG�DFFHVV�WR�IXQGLQJ��:H�VWULYH�WR�LPSOHPHQW�RXU�UHVHDUFK�RXWFRPHV�LQWR�FOLQLFDO�SUDFWLFH�
WR� LPSURYH� SDWLHQW� TXDOLW\� RI� OLIH� WKURXJK� GLVVHPLQDWLRQ� RI� NH\� ILQGLQJV� DQG� E\� OHYHUDJLQJ� RXU�
VWDNHKROGHU�UHODWLRQVKLSV��FRPPXQLFDWLRQV�DQG�QHWZRUNV�� 

 

2XU�FXUUHQW�VWUDWHJLF�SULRULWLHV�LQFOXGH� 

�� 6XSSRUWLQJ�RQJRLQJ�IXWXUH�LQQRYDWLYH�PXOWLFHQWUH�FOLQLFDO�WULDOV�RI�H[LVWLQJ�PHGLFDWLRQV��FRKRUW�
VWXGLHV�DQG�UHWURVSHFWLYH�WULDOV� 

�� ,PSURYLQJ�SDWLHQW�FHQWUHG�TXDOLW\�RI�FDUH�WKURXJK�SURMHFWV�GHVLJQHG�WR�GHWHUPLQH�TXDOLW\�DQG�
LPSURYH�PRGHOV�RI�KHDOWKFDUH�GHOLYHU\� 

�� 'HYHORSLQJ�SODWIRUPV�IRU�XQGHUVWDQGLQJ�JHQHWLF��PLFURELDO�DQG�HSLGHPLRORJLFDO�GHWHUPLQDQWV�
LQ�,%'�WKURXJK�HVWDEOLVKPHQW�RI�DQ�$1=,%'&�ELREDQN�DQG�GDWD�UHJLVWU\� 

�� 'HYHORSLQJ�JUHDWHU�VXSSRUW�IRU�REWDLQLQJ�LQGHSHQGHQW�VXVWDLQDEOH�IXQGLQJ��WKURXJK� 

  L��LQFUHDVHG�JUDQW�VXFFHVV��YLD�OHYHUDJLQJ�WKH�FROODERUDWLYH�$1=,%'&�QHWZRUN�� 
  ����SURYLVLRQ�RI�RSSRUWXQLWLHV�WR�GLVFXVV�UHVHDUFK�LGHDV��SURYLVLRQ�RI�VFLHQWLILF�IHHGEDFN�
  ����WR�LPSURYH�RQ�DSSOLFDWLRQV�� 

  LL��GHYHORSLQJ�VWURQJ�UHODWLRQVKLSV�ZLWK�VSRQVRUV� 

��� 0DLQWDLQLQJ� DQG�GHYHORSLQJ� VWURQJ�SDUWQHUVKLSV�ZLWK�QDWLRQDO� DQG� LQWHUQDWLRQDO� UHVHDUFKHUV�
 DQG�UHVHDUFK�JURXSV��SDWLHQW�JURXSV��LQGXVWU\�SDUWQHUV�DQG�SROLF\�PDNHUV� 

��� 6XSSRUWLQJ�HDUO\�FDUHHU�UHVHDUFKHUV�WKURXJK�PHQWRUVKLS�DQG�FROODERUDWLYH�UHVHDUFK� 
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�E�/����KƌŐĂŶŝƐĂƟŽŶ�^ƚƌƵĐƚƵƌĞ 

�ǆĞĐƵƟǀĞ��ŽŵŵŝƩĞĞ�ϮϬϮϭ-ϮϬϮϰ ^ĐŝĞŶƟĮĐ��ŽŵŵŝƩĞĞ�ϮϬϮϭ�–�ϮϬϮϯ 

�ŚĂŝƌ͗��ͬWƌŽĨ�:ĂŬŽď�ďĞŐƵŶ �ŚĂŝƌ�Θ�^��ZĞƉƌĞƐĞŶƚĂƟǀĞ͗��ͬWƌŽĨ�WĞƚĞƌ��Ğ��ƌƵǌ 

^ĞĐƌĞƚĂƌǇ͗��ƌ�zŽŽŶ-<ǇŽ��Ŷ �ŚĂŝƌ͗��ͬWƌŽĨ�:ĂŬŽď��ĞŐƵŶ 

dƌĞĂƐƵƌĞƌ͗��ƌ�^ŝŵŽŶ�'ŚĂůǇ �ŚĂŝƌ͗��ͬWƌŽĨ�:ŽŚŶ�EŝŬ��ŝŶŐ 

�ŽŵŵƵŶŝĐĂƟŽŶ�Θ�DĂƌŬĞƟŶŐ�KĸĐĞƌ�;�DKͿ͗��ƌ�>ĞŶĂ�dŚŝŶ ^��DĞŵďĞƌ͗�WƌŽĨ�DŝĐŚĂĞů�^ĐŚƵůƚǌ 

^ƚƌĂƚĞŐǇ�Θ�/ŶŶŽǀĂƟŽŶ�KĸĐĞƌ�;^/KͿ͗��ͬWƌŽĨ�:ŽŚŶ�EŝŬ��ŝŶŐ ^��DĞŵďĞƌ͗��ͬWƌŽĨ�DŝůĞƐ�^ƉĂƌƌŽǁ 

^ĐŝĞŶƟĮĐ��ŽŵŵŝƩĞĞ�ZĞƉƌĞƐĞŶƚĂƟǀĞ͗��ͬWƌŽĨ�WĞƚĞƌ��Ğ��ƌƵǌ ^��DĞŵďĞƌ͗��ƌ�zŽŽŶ-<ǇŽ��Ŷ 

���ƵƌĞ�ZĞƉƌĞƐĞŶƚĂƟǀĞ͗��ͬWƌŽĨ�^ƵƐĂŶ��ŽŶŶŽƌ   

�ĚŵŝŶŝƐƚƌĂƟŶŐ�ŝŶƐƟƚƵƟŽŶ͗�DĂƚĞƌ�ZĞƐĞĂƌĐŚ 

WƌŽũĞĐƚ�DĂŶĂŐĞƌ͗��ƌ�>ĞŽŶŝĞ�ZƵĚĚŝĐŬ-�ŽůůŝŶƐ 

^ŝƚĞƐ >ĞĂĚ�ŵĞŵďĞƌƐ �ĸůŝĂƚĞ�DĞŵďĞƌ 
DĂƚĞƌ�,ŽƐƉŝƚĂů �ͬWƌŽĨ�:ĂŬŽď��ĞŐƵŶ �ƌ�zŽŽŶ-<ǇŽ��Ŷ 

ZŽǇĂů��ƌŝƐďĂŶĞ�Θ�tŽŵĞŶΖƐ�,ŽƐƉŝƚĂů �ͬWƌŽĨ�'ƌĂŚĂŵ�ZĂĚĨŽƌĚ�^ŵŝƚŚ   

dŽǁŶƐǀŝůůĞ�,ŽƐƉŝƚĂů �ƌ�'ŝůůŝĂŶ�DĂŚǇ   

^ƚ�sŝŶĐĞŶƚΖƐ�,ŽƐƉŝƚĂů�^ǇĚŶĞǇ �ƌ�^ŝŵŽŶ�'ŚĂůǇ �ƌ��ŶĚƌĞǁ�<ŝŵ  

>ŝǀĞƌƉŽŽů�,ŽƐƉŝƚĂů �ƌ��ƐƚƌŝĚ-:ĂŶĞ�tŝůůŝĂŵƐ �ͬWƌŽĨ�^ƵƐĂŶ��ŽŶŶŽƌ 
�ƌ�tĂƚƐŽŶ�EŐ  

^ƚ�sŝŶĐĞŶƚΖƐ�,ŽƐƉŝƚĂů�DĞůďŽƵƌŶĞ �ͬWƌŽĨ�:ŽŚŶ�EŝŬ��ŝŶŐ �ƌ��ŵŝůǇ�tƌŝŐŚƚ 
�ͬWƌŽĨ�tŝůůŝĂŵ��ŽŶŶĞůů 

�ůĨƌĞĚ�,ŽƐƉŝƚĂů �ͬWƌŽĨ�DŝůĞƐ�^ƉĂƌƌŽǁ �ͬWƌŽĨ��ŶƚŽŶǇ�&ƌŝĞĚŵĂŶ  
�ͬWƌŽĨ�DĂƌŬ�tĂƌĚ  
�ƌ�<ŝƌƐƟŶ�dĂǇůŽƌ 

�Žǆ�,ŝůů�,ŽƐƉŝƚĂů �ͬWƌŽĨ��ĂŶŝĞů�sĂŶ�>ĂŶŐĞŶďĞƌŐ  �ƌ��ďŚŝŶĂǀ�sĂƐƵĚĞǀĂŶ 

�ƵƐƟŶ�,ŽƐƉŝƚĂů �ͬWƌŽĨ�WĞƚĞƌ��Ğ��ƌƵǌ �ƌ�DĂƩŚĞǁ��ŚŽǇ 
�ƌ��ĂƌƌĞŶ�tŽŶŐ 

EŽƌƚŚĞƌŶ�,ĞĂůƚŚ �ͬWƌŽĨ�DĂǇƵƌ�'ĂƌŐ �ƌ�^ŽůĞŝŵĂŶ�<ĂƐŚŬŽŽůŝ 

DŽŶĂƐŚ�,ĞĂůƚŚ �ͬ WƌŽĨ�'ƌĞŐŽƌǇ�DŽŽƌĞ 
 

�ͬWƌŽĨ�^ĂůůǇ��Ğůů 
�ƌ�ZĂůůĞǇ�WƌĞŶƟĐĞ� 

ZŽǇĂů��ĚĞůĂŝĚĞ�,ŽƐƉŝƚĂů �ƌ�<ĂƚĞ�>ǇŶĐŚ  WƌŽĨ�:ĂŶĞ��ŶĚƌĞǁƐ 

&ůŝŶĚĞƌƐ�DĞĚŝĐĂů��ĞŶƚƌĞ �ƌ�ZĞŵĞ�DŽƵŶƟĮĞůĚ   

^ƚ�:ŽŚŶ�ŽĨ�'ŽĚ�,ŽƐƉŝƚĂů WƌŽĨ�/ĂŶ >ĂǁƌĂŶĐĞ   

&ŝŽŶĂ�^ƚĂŶůĞǇ�,ŽƐƉŝƚĂů �ƌ�>ĞŶĂ�dŚŝŶ �ƌ :ĞƐŝĐĂ DĂŬĂŶǇĂŶŐĂ 
Dƌ��ĂŶŝĞů >ŝŐŚƚŽǁůĞƌ 

�ŚƌŝƐƚĐŚƵƌĐŚ�,ŽƐƉŝƚĂů WƌŽĨ�ZŝĐŚĂƌĚ���'ĞĂƌƌǇ WƌŽĨ�DƵƌƌĂǇ��ĂƌĐůĂǇ 

�ƵŶĞĚŝŶ�,ŽƐƉŝƚĂů WƌŽĨ�DŝĐŚĂĞů�^ĐŚƵůƚǌ   
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�E�/����KƌŐĂŶŝƐĂƟŽŶ�^ƚƌƵĐƚƵƌĞ 
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�ͬWƌŽĨ�:ĂŬŽď��ĞŐƵŶ 
DĂƚĞƌ�^ŝƚĞ�>ĞĂĚ 
�E�/�����ŚĂŝƌ 

^ĐŝĞŶĐĞ��ŽŵŵŝƩĞĞ��Ž-�ŚĂŝƌ 

WƌŽĨ�:ĂŬŽď��ĞŐƵŶ�ŝƐ��ŝƌĞĐƚŽƌ�ŽĨ�
'ĂƐƚƌŽĞŶƚĞƌŽůŽŐǇ�Ăƚ�DĂƚĞƌ�
,ŽƐƉŝƚĂů͕�ůĞĂĚ�ŽĨ�ƚŚĞ�/���ŐƌŽƵƉ�
Ăƚ�DĂƚĞƌ�ƌĞƐĞĂƌĐŚ�ĂŶĚ�
ŽǀĞƌƐĞĞƐ�Ă�ďŝŽƐĐŝĞŶĐĞ�ůĂď�Ăƚ�
ƚƌĂŶƐůĂƟŽŶĂů�ƌĞƐĞĂƌĐŚ�ŝŶƐƟƚƵƚĞ-�
hŶŝǀĞƌƐŝƚǇ�ŽĨ�YƵĞĞŶƐůĂŶĚ͘ 
�ͬWƌŽĨ��ĞŐƵŶ�ŚĂƐ�ƐƉĞĐŝĂůŝƐƚ�
ŝŶƚĞƌĞƐƚƐ�ŝŶ�ĨƵŶĐƟŽŶĂů�ŐĞŶĞƟĐƐ�
ŽĨ�/��͕�ƚŚĞ�ƌŽůĞ�ŽĨ�ŝŶŶĂƚĞ�
ŝŵŵƵŶŝƚǇ�ĂŶĚ�ƚŚĞ�ŵŝĐƌŽďŝŽŵĞ�
ŝŶ�ŐƵƚ�ŝŶŇĂŵŵĂƟŽŶ͕�ĂŶĚ�
ĚĞǀĞůŽƉŝŶŐ�ŶŽǀĞů�
ƚƌĞĂƚŵĞŶƚƐ�ĨŽƌ�/��͘ 

dŽǁŶƐǀŝůůĞ�,ŽƐƉŝƚĂů�ĂŶĚ�,ĞĂůƚŚ�^ĞƌǀŝĐĞƐ�;d,,^Ϳ 

ZŽǇĂů��ƌŝƐďĂŶĞ�tŽŵĞŶ�,ŽƐƉŝƚĂů�;Z�t,Ϳ�ͬ�YƵĞĞŶƐůĂŶĚ�/ŶƐƟƚƵƚĞ�ŽĨ�DĞĚŝĐĂů�ZĞƐĞĂƌĐŚ��;Y/DZͿ 

KƵƌ�DĞŵďĞƌƐ 
4XHHQVODQG�0HPEHUV 

DĂƚĞƌ�DŝƐĞƌŝĐŽƌĚŝĂĞ͗�DĂƚĞƌ�,ŽƐƉŝƚĂů�ĂŶĚ�DĂƚĞƌ�ZĞƐĞĂƌĐŚ 

�ƌ�zŽŽŶ-<ǇŽ��Ŷ 
DĂƚĞƌ��ĸůŝĂƚĞ�DĞŵďĞƌ 

�E�/����^ĞĐƌĞƚĂƌǇ 
^ĐŝĞŶĐĞ�ĐŽŵŵŝƩĞĞ�ŵĞŵďĞƌ 

�ƌ�zŽŽŶ-<ǇŽ��Ŷ�ŝƐ�ƚŚĞ�,ĞĂĚ�ŽĨ�
/ŶŇĂŵŵĂƚŽƌǇ��ŽǁĞů��ŝƐĞĂƐĞ�
;/��Ϳ�Ăƚ�DĂƚĞƌ�,ŽƐƉŝƚĂů�
�ƌŝƐďĂŶĞ�ĂŶĚ�ƚŚĞ��ůŝŶŝĐĂů�>ĞĂĚ�
ŽĨ�ƚŚĞ�/����ůŝŶŝĐĂů�dƌŝĂůƐ�hŶŝƚ�Ăƚ�
DĂƚĞƌ�ZĞƐĞĂƌĐŚ�ŝŶƐƟƚƵƚĞ͘� 
�ƌ��Ŷ͛Ɛ�ƌĞƐĞĂƌĐŚ�ĨŽĐƵƐƐĞƐ�ŽŶ�
ƌĞĂů-ǁŽƌůĚ�ĞīĞĐƟǀĞŶĞƐƐ�ŽĨ�
ďŝŽůŽŐŝĐ�ƚŚĞƌĂƉǇ�ŝŶ�/���ĂŶĚ�ƚŚĞ�
ƵƐĞ�ŽĨ�ŝŶƚĞƐƟŶĂů�ƵůƚƌĂƐŽƵŶĚ�ŝŶ�
/��͘ 

>ĞŽŶŝĞ�ZƵĚĚŝĐŬ-�ŽůůŝŶƐ 
�E�/����WƌŽũĞĐƚ�

DĂŶĂŐĞƌ 

�ͬWƌŽĨ�'ƌĂŚĂŵ�ZĂĚĨŽƌĚ-^ŵŝƚŚ�ŝƐ�Ă�ŐĂƐƚƌŽĞŶƚĞƌŽůŽŐŝƐƚ�Ăƚ�ƚŚĞ�Z�t,�ĂŶĚ��ĞƉƵƚǇ�
�ŝƌĞĐƚŽƌ�ŝŶ�ƚŚĞ�'ĂƐƚƌŽĞŶƚĞƌŽůŽŐǇ��ĞƉĂƌƚŵĞŶƚ�ĂŶĚ�ƚŚĞ�ĚĞůŝǀĞƌǇ�ŽĨ�/���ƐĞƌǀŝĐĞƐ�ƚŽ�
DĞƚƌŽ�EŽƌƚŚ͕�tŝĚĞ��ĂǇ�ĂŶĚ��ĞŶƚƌĂů�YƵĞĞŶƐůĂŶĚ͘��ͬWƌŽĨ�ZĂĚĨŽƌĚ-^ŵŝƚŚ�ŝƐ�ĂŶ�
ŚŽŶŽƌĂƌǇ�ŐƌŽƵƉ�ůĞĂĚĞƌ�Ăƚ�ƚŚĞ�Y/DZ͘ 
�ͬWƌŽĨ�ZĂĚĨŽƌĚ-^ŵŝƚŚ�ŚĂƐ�Ă�ƐƉĞĐŝĂů�ŝŶƚĞƌĞƐƚ�ŝŶ�ƚŚĞ�ĂƌĞĂƐ�ŽĨ��/���ŐĞŶĞƟĐƐ͕�
ƵƟůŝƐĂƟŽŶ�ŽĨ�ŚĞĂůƚŚ�ŝŶĨŽƌŵĂƟŽŶ�ƚŽ�ŽƉƟŵŝƐĞ�ƉĂƟĞŶƚ�ĐĂƌĞ�ĂŶĚ�ŽƵƚĐŽŵĞƐ͖�ĂŶĚ͕�ƚŚĞ�
ƌŽůĞ�ŽĨ�ƚŚĞ�ŐƵƚ�ŵŝĐƌŽďŝŽŵĞ�ŝŶ�/��͘ 

�ͬWƌŽĨ�'ƌĂŚĂŵ�ZĂĚĨŽƌĚ-^ŵŝƚŚ 
Z�t,�^ŝƚĞ�>ĞĂĚ 

�E�/����ƉĂƐƚ��ŚĂŝƌ�ĂŶĚ�ĨŽƵŶĚĞƌ 
 

�ƌ�'ŝůůŝĂŶ�DĂŚǇ�ŝƐ��ůŝŶŝĐĂů�ůĞĂĚ�ĨŽƌ�/ŶŇĂŵŵĂƚŽƌǇ��ŽǁĞů��ŝƐĞĂƐĞ�;/��Ϳ�ƐĞƌǀŝĐĞƐ�Ăƚ�
d,,^͘��ƌ�DĂŚǇ�ũŽŝŶĞĚ�ƚŚĞ�ĐŽŶƐŽƌƟƵŵ�ǁŚĞŶ�ŝƚ�ĐŽŵŵĞŶĐĞĚ�ŝŶ�ϮϬϬϴ�ĂŶĚ�ĐŽŶƚƌŝďƵƚĞĚ�
ƐƵďƐƚĂŶƟĂůůǇ�ƚŽ�ƚŚĞ�ĐŽŶƐŽƌƟƵŵ͛Ɛ�ƉƌŽũĞĐƚƐ�ŽǀĞƌ�ƚŚĞ�ǇĞĂƌƐ͘ 
�ƌ�DĂŚǇ�ŚĂƐ�ĂŶ�ŝŶƚĞƌĞƐƚ�ŝŶ�ƌĞŐŝŽŶĂůͬƌƵƌĂů�ĞƉŝĚĞŵŝŽůŽŐǇ͕�ŵŽĚĞůƐ�ŽĨ�ĐĂƌĞ�ĂŶĚ�ĚĞůŝǀĞƌǇ�
ŝŶ�ƌĞŵŽƚĞ�ƐĞƫŶŐƐ�ĂŶĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ĚŝīĞƌĞŶƚ�/���ƉĂƟĞŶƚ�ŚĞĂůƚŚĐĂƌĞ�ďĞůŝĞĨƐ�ŝŶ�ŶŽŶ
-ŵĞƚƌŽ�ƐĞƫŶŐƐ͘� 

1HZ�6RXWK�:DOHV�0HPEHUV 
>ŝǀĞƌƉŽŽů�,ŽƐƉŝƚĂů� 

�ƌ��ƐƚƌŝĚ-:ĂŶĞ�tŝůůŝĂŵƐ�ŝƐ�Ă�
^ƚĂī�^ƉĞĐŝĂůŝƐƚ�ŝŶ�ƚŚĞ�
'ĂƐƚƌŽĞŶƚĞƌŽůŽŐǇ��ĞƉĂƌƚŵĞŶƚ�
Ăƚ�>ŝǀĞƌƉŽŽů�ĂŶĚ��ŽŶũŽŝŶƚ�
>ĞĐƚƵƌĞƌ�ǁŝƚŚ�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�
E^t͘� 
�ƌ�tŝůůŝĂŵƐ�ĐŽŶƚƌŝďƵƚĞĚ�ƚŽ�ƚŚĞ�
ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƚŚĞ�ƉƌĞŐŶĂŶĐǇ�
ŝŶ�/���ĂŶĚ�ƉĂĞĚŝĂƚƌŝĐ�ƚŽ�ĂĚƵůƚ�
/���ƚƌĂŶƐŝƟŽŶ�ĐĂƌĞ�ĐůŝŶŝĐƐ�Ăƚ�
>ŝǀĞƌƉŽŽů͘ 

�ͬWƌŽĨ�^ƵƐĂŶ��ŽŶŶŽƌ�ŝƐ�Ă�
ŐĂƐƚƌŽĞŶƚĞƌŽůŽŐŝƐƚ�ĂŶĚ�
ĚŝƌĞĐƚŽƌ�ŽĨ�ƚŚĞ�/���
�ĞƉĂƌƚŵĞŶƚ�Ăƚ�>ŝǀĞƌƉŽŽů�
ŚŽƐƉŝƚĂů�ĂƐ�ǁĞůů�ĂƐ�Ă�ĐŽŶũŽŝŶƚ�
ĂƐƐŽĐŝĂƚĞ�ƉƌŽĨĞƐƐŽƌ�ǁŝƚŚ�ƚŚĞ�
hŶŝǀĞƌƐŝƚǇ�ŽĨ�E^t͘� 
�ͬWƌŽĨ��ŽŶŶŽƌ�ŚĂƐ�Ă�ƉĂƐƐŝŽŶ�
ĨŽƌ�ŝŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ƉĂƟĞŶƚ�
ĐĂƌĞ͕�ƉƌŽŵŽƟŶŐ�ŵŽĚĞůƐ�ĨŽƌ�
ĐŚƌŽŶŝĐ�ĚŝƐĞĂƐĞ�ŵĂŶĂŐĞŵĞŶƚ�
ĂŶĚ�ƚŚĞƌĂƉĞƵƟĐ�ĚƌƵŐ�
ŵŽŶŝƚŽƌŝŶŐ�ŝŶ�/��͘� �ƌ�tĂƚƐŽŶ�EŐ 

�ĸůŝĂƚĞ�ŵĞŵďĞƌ 
�ƌ��ƐƚƌŝĚ-:ĂŶĞ�

tŝůůŝĂŵƐ� 
>ŝǀĞƌƉŽŽů�^ŝƚĞ�>ĞĂĚ 

�ͬWƌŽĨ�^ƵƐĂŶ��ŽŶŶŽƌ�
�ǆĞĐƵƟǀĞ�ĐŽŵŵŝƩĞĞ�
���ƵƌĞ�ƌĞƉƌĞƐĞŶƚĂƟǀĞ 

�ƌ�'ŝůůŝĂŶ�DĂŚǇ� 
d,,^�^ŝƚĞ�>ĞĂĚ 



� 

�� 

 

�ůĨƌĞĚ�,ĞĂůƚŚ� 

KƵƌ�DĞŵďĞƌƐ 

^ĂŝŶƚ�sŝŶĐĞŶƚ͛Ɛ�,ŽƐƉŝƚĂů�^ǇĚŶĞǇ�;^s,^Ϳ 

�ƌ��ŶĚƌĞǁ�<ŝŵ 
�ĸůŝĂƚĞ�ŵĞŵďĞƌ 

�ƌ�^ŝŵŽŶ�'ŚĂůǇ�ŝƐ�Ă�ƐƚĂī�^ƉĞĐŝĂůŝƐƚ�ĂŶĚ�ŚĞĂĚ�ŽĨ�ƚŚĞ�
/ŶŇĂŵŵĂƚŽƌǇ��ŽǁĞů��ŝƐĞĂƐĞ�ƐĞƌǀŝĐĞ�Ăƚ�^ƚ͘�sŝŶĐĞŶƚ͛Ɛ�,ŽƐƉŝƚĂů�
^ǇĚŶĞǇ�ĂŶĚ�ĐŽŶũŽŝŶƚ�ůĞĐƚƵƌĞƌ�Ăƚ�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�EĞǁ�^ŽƵƚŚ�
tĂůĞƐ͘� 
�ƌ�'ŚĂůǇ�ďƌŝŶŐ�ƚŽ�ƚŚĞ�ĐŽŶƐŽƌƟƵŵ�Ă�ƐƉĞĐŝĂů�ŝŶƚĞƌĞƐƚ�ŝŶ�ƚŚĞ�
ŵŝĐƌŽďŝŽŵĞ͕�ĨĂĞĐĂů�ƚƌĂŶƐƉůĂŶƚƐ�ĂŶĚ�ďŽŶĞ�ŚĞĂůƚŚ͘� 
�� 

�ƌ�^ŝŵŽŶ�'ŚĂůǇ� 
^s,^�^ŝƚĞ�>ĞĂĚ 

�E�/����ƚƌĞĂƐƵƌĞƌ 

9LFWRULD�0HPEHUV 
�ƵƐƟŶ�ŚĞĂůƚŚ 

�ͬWƌŽĨ�WĞƚĞƌ��Ğ��ƌƵǌ�ŝƐ�Ă�ƐĞŶŝŽƌ�/���ĐůŝŶŝĐŝĂŶ-�
ƌĞƐĞĂƌĐŚĞƌ͕�ƚŚĞ��ŝƌĞĐƚŽƌ�ŽĨ�ƚŚĞ�/���ƐĞƌǀŝĐĞ�Ăƚ�ƚŚĞ�
�ƵƐƟŶ�,ŽƐƉŝƚĂů�ĂŶĚ�Ă�^ĞŶŝŽƌ�ůĞĐƚƵƌĞƌ�Ăƚ�ƚŚĞ�
hŶŝǀĞƌƐŝƚǇ�ŽĨ�DĞůďŽƵƌŶĞ͘� 
�ͬWƌŽĨ��Ğ��ƌƵǌ͛Ɛ�ĐƵƌƌĞŶƚ�ƌĞƐĞĂƌĐŚ�ĨŽĐƵƐĞƐ�ŽŶ�
ƋƵĂůŝƚǇ�ŝŵƉƌŽǀĞŵĞŶƚ͕�ŚĞĂůƚŚ�ĞĐŽŶŽŵŝĐƐ͕�Ğ,ĞĂůƚŚ͕�
ƚŚĞƌĂƉĞƵƟĐ�ĚƌƵŐ�ŵŽŶŝƚŽƌŝŶŐ�ĂŶĚ�ďŝŽŵĂƌŬĞƌ�
ĚŝƐĐŽǀĞƌǇ͘� 
�� 

�ͬWƌŽĨ�WĞƚĞƌ��Ğ��ƌƵǌ� 
�ƵƐƟŶ�^ŝƚĞ�>ĞĂĚ 

�E�/���^ĐŝĞŶƟĮĐ�ĐŽŵŵŝƩĞĞ�
ZĞƉƌĞƐĞŶƚĂƟǀĞ 

^ĐŝĞŶƟĮĐ�ĐŽŵŵŝƩĞĞ��ŚĂŝƌ 

�ƌ��ĂƌƌĞŶ�tŽŶŐ 
�ĸůŝĂƚĞ�ŵĞŵďĞƌ 

�ƌ�DĂƩŚĞǁ��ŚŽǇ 
�ĸůŝĂƚĞ�ŵĞŵďĞƌ 

�ͬWƌŽĨ�DŝůĞƐ�^ƉĂƌƌŽǁ�ŝƐ�ƚŚĞ��ŝƌĞĐƚŽƌ�ŽĨ�ƚŚĞ�/���hŶŝƚ�
Ăƚ�dŚĞ��ůĨƌĞĚ�,ŽƐƉŝƚĂů͕�DĞůďŽƵƌŶĞ�ĂŶĚ��ĚũƵŶĐƚ�
�ůŝŶŝĐĂů��ƐƐŽĐŝĂƚĞ�WƌŽĨĞƐƐŽƌ�Ăƚ�DŽŶĂƐŚ�hŶŝǀĞƌƐŝƚǇ͘ 
,ŝƐ�ƌĞƐĞĂƌĐŚ�ŝŶƚĞƌĞƐƚƐ�ŝŶĐůƵĚĞ�ƵƐĞ�ĂŶĚ�ŽƉƟŵŝƐĂƟŽŶ�ŽĨ�
ŝŵŵƵŶŽŵŽĚƵůĂƚŽƌƐ͕�ƚŚĞƌĂƉĞƵƟĐ�ĚƌƵŐ�ŵŽŶŝƚŽƌŝŶŐ͕�
ŶŽǀĞů��-,ĞĂůƚŚ�ŵŽĚĞůƐ�ŽĨ�ĐĂƌĞ�ŝŶ�/���ĂŶĚ�ĐůŝŶŝĐĂů�
ƚƌŝĂůƐ�ŽĨ�ŶŽǀĞů�ĞǆƉĞƌŝŵĞŶƚĂů�ĂŐĞŶƚƐ�ŝŶ�/���  

�ƌ͘�<ŝƌƐƟŶ�dĂǇůŽƌ��ĸůŝĂƚĞ�ŵĞŵďĞƌ�;ŶŽƚ�ƉŝĐƚƵƌĞĚͿ 

�ͬWƌŽĨ�DŝůĞƐ�^ƉĂƌƌŽǁ� 
�ůĨƌĞĚ�,ĞĂůƚŚ�^ŝƚĞ�>ĞĂĚ 

^ĐŝĞŶƟĮĐ�ĐŽŵŵŝƩĞĞ�ŵĞŵďĞƌ 

��ͬWƌŽĨ͘��ŶƚŽŶǇ�&ƌŝĞĚŵĂŶ���������� 
�ĸůŝĂƚĞ�ŵĞŵďĞƌ 

��ͬWƌŽĨ͘�DĂƌŬ�tĂƌĚ 
�ĸůŝĂƚĞ�ŵĞŵďĞƌ 

^ĂŝŶƚ�sŝŶĐĞŶƚ͛Ɛ�,ŽƐƉŝƚĂů�DĞůďŽƵƌŶĞ�;^s,DͿ 

�ͬWƌŽĨ�:ŽŚŶ�EŝŬ��ŝŶŐ�ŝƐ�ƚŚĞ�ŚĞĂĚ�ŽĨ�ƚŚĞ�/����ůŝŶŝĐĂů�
ƚƌŝĂůƐ�hŶŝƚ�Ăƚ�^ƚ�sŝŶĐĞŶƚ͛Ɛ�,ŽƐƉŝƚĂů�DĞůďŽƵƌŶĞ͘ 
,ŝƐ�ƌĞƐĞĂƌĐŚ�ĨŽĐƵƐĞƐ�ŽŶ�ƚƌĂŶƐůĂƟŽŶĂů�ĂƐƉĞĐƚƐ�ŽĨ�
ŵĞƚĂďŽůŝĐ�ƉƌŽĮůŝŶŐ�ĂŶĚ�ďŝŽŝŶĨŽƌŵĂƟĐƐ�ĨŽƌ�ƚŚĞ�
ĚŝƐĐŽǀĞƌǇ�ŽĨ�ďŝŽŵĂƌŬĞƌƐ�ĂůŽŶŐ�ǁŝƚŚ�ƋƵĂůŝƚǇ�ĂƐƉĞĐƚƐ�
ŽĨ�ĐŽůŽŶŽƐĐŽƉǇ�ƉĂƌƟĐƵůĂƌůǇ�ĨŽĐƵƐŝŶŐ�ŽŶ�ƚŚĞ�ďĂƌƌŝĞƌƐ�
ƚŽ�ĞŶƐƵƌŝŶŐ�ƋƵĂůŝƚǇ�ŝŶ�ĐŽůŽŶŽƐĐŽƉŝĐ�ĞǀĂůƵĂƟŽŶ͘ 
�� 

�ͬWƌŽĨ�:ŽŚŶ�EŝŬ��ŝŶŐ� 
^s,D�^ŝƚĞ�>ĞĂĚ 

^ƚƌĂƚĞŐǇ�Θ�/ŶŶŽǀĂƟŽŶ�KĸĐĞƌ 

�ƌ��ŵŝůǇ�tƌŝŐŚƚ 
�ĸůŝĂƚĞ�ŵĞŵďĞƌ 

�ͬWƌŽĨ�tŝůůŝĂŵ��ŽŶŶĞůů� 
�ĸůŝĂƚĞ�ŵĞŵďĞƌ 



� 

�� 

 

KƵƌ�DĞŵďĞƌƐ 

DŽŶĂƐŚ�,ĞĂůƚŚ 

�ͬWƌŽĨ�^ĂůůǇ��Ğůů�ŝƐ�Ă�
ŐĂƐƚƌŽĞŶƚĞƌŽůŽŐŝƐƚ�ĂŶĚ�
ŚĞƉĂƚŽůŽŐŝƐƚ͕�ĂŶĚ�ŝƐ�ƚŚĞ�
�ŝƌĞĐƚŽƌ�ŽĨ�'ĂƐƚƌŽĞŶƚĞƌŽůŽŐǇ�
Ăƚ�DŽŶĂƐŚ�,ĞĂůƚŚ͘ 
�ͬWƌŽĨ��Ğůů͛Ɛ�ĐƵƌƌĞŶƚ�ƌĞƐĞĂƌĐŚ�
ŝŶƚĞƌĞƐƚƐ�ŝŶĐůƵĚĞ�ƚŚĞ�
ĞƉŝĚĞŵŝŽůŽŐǇ�ŽĨ�/��͕�
ŚĞƉĂƚŽĐĞůůƵůĂƌ�ĐĂƌĐŝŶŽŵĂ͕�ĂŶĚ�
ƉƌĞŐŶĂŶĐǇ�ĂŶĚ�/��͘ 

�ͬWƌŽĨ�^ĂůůǇ��Ğůů� 
�ĸůŝĂƚĞ�ŵĞŵďĞƌ 

WƌĞǀŝŽƵƐ�^s,D�ůĞĂĚ 

�ͬWƌŽĨ͘�'ƌĞŐŽƌǇ�DŽŽƌĞ���������� 
DŽŶĂƐŚ�,ĞĂůƚŚ�^ŝƚĞ�>ĞĂĚ� 

�ƌ�ZĂůůĞǇ�WƌĞŶƟĐĞ�
�ĸůŝĂƚĞ�ŵĞŵďĞƌ 

�ĂƐƚĞƌŶ�,ĞĂůƚŚ�-��Žǆ�,ŝůů�,ŽƐƉŝƚĂů 

�ͬWƌŽĨ��ĂŶŝĞů�sĂŶ�>ĂŶŐĞŶďĞƌŐ�ŝƐ�,ĞĂĚ�ŽĨ�/���ƐĞƌǀŝĐĞ�
ĂŶĚ�Ă�^ĞŶŝŽƌ�'ĂƐƚƌŽĞŶƚĞƌŽůŽŐŝƐƚ�Ăƚ��ĂƐƚĞƌŶ�,ĞĂůƚŚ͕�ĂŶĚ�
^ĞŶŝŽƌ�>ĞĐƚƵƌĞƌ�Ăƚ�DŽŶĂƐŚ�hŶŝǀĞƌƐŝƚǇ͘� 
�ͬWƌŽĨ�sĂŶ�>ĂŶŐĞŶďĞƌŐ�ŚĂƐ�ƐĂƚ�ŽŶ�ƚŚĞ��ƵƐƚƌĂůŝĂŶ�/���
�ƐƐŽĐŝĂƟŽŶ��ǆĞĐƵƟǀĞ��ŽŵŵŝƩĞĞ͕�ŽǀĞƌƐĞĞŝŶŐ�EĂƟŽŶĂů�
/���ĐůŝŶŝĐĂů�ĂŶĚ�ƌĞƐĞĂƌĐŚ�ŝŶƚĞƌĞƐƚƐ͕�ŝŶĐůƵĚŝŶŐ�ǁƌŝƟŶŐ�ƚŚĞ�
EĂƟŽŶĂů�/���ŐƵŝĚĞůŝŶĞƐ�;'�^�͕�ϮϬϭϳͿ͘ 

EŽƌƚŚĞƌŶ�,ĞĂůƚŚ 

�ͬWƌŽĨ�DĂǇƵƌ�'ĂƌŐ�ŝƐ��ŝƌĞĐƚŽƌ�
ŽĨ�'ĂƐƚƌŽĞŶƚĞƌŽůŽŐǇ�Ăƚ�EŽƌƚŚĞƌŶ�
,ĞĂůƚŚ�ĂŶĚ��ůŝŶŝĐĂů��ƐƐŽĐŝĂƚĞ�
WƌŽĨĞƐƐŽƌ�Ăƚ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�
DĞůďŽƵƌŶĞ͘ 
�ͬWƌŽĨ�'ĂƌŐ�ŚĂƐ�Ă�ƉĂƐƐŝŽŶ�ĨŽƌ�
ĞǆĐĞůůĞŶĐĞ�ŝŶ�ƉĂƟĞŶƚ�ĐĂƌĞ�ĂŶĚ�
ƐĞƌǀŝĐĞ�ƋƵĂůŝƚǇ�ĂŶĚ�ŝƐ�Ă�ďĞůŝĞǀĞƌ�
ŝŶ�ƉĂƟĞŶƚƐ�ƉĂƌƟĐŝƉĂƟŶŐ�ĂŶĚ�
ďĞŝŶŐ�ĞŵƉŽǁĞƌĞĚ�ŝŶ�ƚŚĞŝƌ�
ŵĂŶĂŐĞŵĞŶƚ͘  

�ƌ�^ŽůĞŝŵĂŶ�<ĂƐŚŬŽŽůŝ� 
�ĸůŝĂƚĞ�DĞŵďĞƌ 

ZŽǇĂů��ĚĞůĂŝĚĞ�,ŽƐƉŝƚĂů�;Z�,Ϳ 

�ƌ�<ĂƚĞ�>ǇŶĐŚ�ŝƐ�Ă�ĐŽŶƐƵůƚĂŶƚ�ŐĂƐƚƌŽĞŶƚĞƌŽůŽŐŝƐƚ�
ĂŶĚ�ŚĞƉĂƚŽůŽŐŝƐƚ�ĂŶĚ�ŚĞĂĚ�ŽĨ�ƚŚĞ�/���
ĚĞƉĂƌƚŵĞŶƚ�Ăƚ�ZŽǇĂů��ĚĞůĂŝĚĞ�,ŽƐƉŝƚĂů͘� 
�ƌ�>ǇŶĐŚ�ŚĂƐ�Ă�ƐƉĞĐŝĂůŝƐƚ�ŝŶƚĞƌĞƐƚ�ŝŶ�ƚŚĞ�ŐƵƚ-ůŝǀĞƌ�
ĂǆŝƐ�ŝŶ�WƌŝŵĂƌǇ�^ĐůĞƌŽƐŝŶŐ��ŚŽůĂŶŐŝƟƐ�;W^�Ϳ�ĂŶĚ�
/��͕�ĂƐ�ǁĞůů�ĂƐ�/���ďŝŽŵĂƌŬĞƌƐ�ĂŶĚ�ƚƌĂŶƐŝƟŽŶ�ŽĨ�
ŚĞĂůƚŚĐĂƌĞ�ĂŵŽŶŐ�ĂĚŽůĞƐĐĞŶƚƐ�ĨƌŽŵ�ĐŚŝůĚƌĞŶ͛Ɛ�
ƐĞƌǀŝĐĞƐ�ƚŽ�ĂĚƵůƚ�ƐĞƌǀŝĐĞƐ͘ 

WƌŽĨ͘�:ĂŶĞ��ŶĚƌĞǁƐ�ŝƐ�Ă�
ĐŽŶƐƵůƚĂŶƚ�ŐĂƐƚƌŽĞŶƚĞƌŽůŽŐŝƐƚ�ĂŶĚ�
ƚŚĞ�ŵĞĚŝĐĂů�ƐƚƌĞĂŵ�ůĞĂĚ�ŝŶ�
ŐĂƐƚƌŽĞŶƚĞƌŽůŽŐǇ͕�ŐĞŶĞƌĂů�ĂŶĚ�'/�
ƐƵƌŐĞƌǇ�Ăƚ�Z�,�ĂŶĚ��ůŝŶŝĐĂů�
WƌŽĨĞƐƐŽƌ�Ăƚ�ƚŚĞ�^ĐŚŽŽů�ŽĨ�
DĞĚŝĐŝŶĞ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ĚĞůĂŝĚĞ͘ 
WƌŽĨ��ŶĚƌĞǁƐ�ŚĂƐ�Ă�ƐƚƌŽŶŐ�
ŝŶƚĞƌĞƐƚ�ŝŶ�ĐůŝŶŝĐĂů�ĂƵĚŝƚ͕�ǀĂůƵĞ�ŝŶ�
ĐĂƌĞ͕�ĐůŝŶŝĐĂů�ŽƵƚĐŽŵĞƐ�ƌĞƐĞĂƌĐŚ�
ĂŶĚ�ŚĞĂůƚŚĐĂƌĞ�ƐǇƐƚĞŵ�ĚĞůŝǀĞƌǇ͘ 
� 

&ůŝŶĚĞƌƐ�,ŽƐƉŝƚĂů 

�ƌ�ZĠŵĞ�DŽƵŶƟĮĞůĚ�ŝƐ�Ă�^ĞŶŝŽƌ�
�ŽŶƐƵůƚĂŶƚ�'ĂƐƚƌŽĞŶƚĞƌŽůŽŐŝƐƚ�
ĂŶĚ�ƚŚĞ�/���^ĞƌǀŝĐĞ�>ĞĂĚ�Ăƚ�ƚŚĞ�
^ŽƵƚŚĞƌŶ��ĚĞůĂŝĚĞ�>ŽĐĂů�,ĞĂůƚŚ�
EĞƚǁŽƌŬ�ŝŶ�^ŽƵƚŚ��ƵƐƚƌĂůŝĂ͕�ĂŶĚ�
^ĞŶŝŽƌ�>ĞĐƚƵƌĞƌ�Ăƚ�&ůŝŶĚĞƌƐ�
hŶŝǀĞƌƐŝƚǇ͘ 
�ƌ�DŽƵŶƟĮĞůĚ�ŚĂƐ�Ă�ƐƉĞĐŝĂů�
ĐůŝŶŝĐĂů�ĂŶĚ�ƌĞƐĞĂƌĐŚ�ŝŶƚĞƌĞƐƚ�ŝŶ�
&ĞƌƟůŝƚǇ�ĂŶĚ�WƌĞŐŶĂŶĐǇ�ĐŚĂůůĞŶŐĞƐ�
ŝŶ�/���ƉĂƟĞŶƚƐ͕�ǁŝƚŚ�ŶƵŵĞƌŽƵƐ�
ƉƵďůŝĐĂƟŽŶƐ�ŝŶ�ƚŚŝƐ�ĮĞůĚ͘ 
 

�ͬWƌŽĨ��ĂŶŝĞů�sĂŶ�>ĂŶŐĞŶďĞƌŐ 
�Žǆ�,ŝůů�^ŝƚĞ�>ĞĂĚ 

��ƌ��ďŚŝŶĂǀ�sĂƐƵĚĞǀĂŶ 
�ĸůŝĂƚĞ�ŵĞŵďĞƌ 

�ͬWƌŽĨ�DĂǇƵƌ�'ĂƌŐ 
EŽƌƚŚĞƌŶ�,ĞĂůƚŚ�^ŝƚĞ�>ĞĂĚ 

6RXWK�$XVWUDOLD�0HPEHUV 

�ƌ�<ĂƚĞ�>ǇŶĐŚ� 
Z�,�^ŝƚĞ�>ĞĂĚ 

 

WƌŽĨ�:ĂŶĞ��ŶĚƌĞǁƐ 
�ĸůŝĂƚĞ�DĞŵďĞƌ 

;WƌĞǀŝŽƵƐ�Z�,�^ŝƚĞ�>ĞĂĚͿ 

�ƌ�ZĠŵĞ�DŽƵŶƟĮĞůĚ�
&ůŝŶĚĞƌƐ�,ŽƐƉŝƚĂů�^ŝƚĞ�

>ĞĂĚ 
 

�ͬWƌŽĨ�'ƌĞŐ�DŽŽƌĞ�ŝƐ ŚĞĂĚ�ŽĨ�/���ŝŶ�
ƚŚĞ�ĚĞƉĂƌƚŵĞŶƚ�ŽĨ�'ĂƐƚƌŽĞŶƚĞƌŽůŽŐǇ�
Θ�,ĞƉĂƚŽůŽŐǇ�Ăƚ�DŽŶĂƐŚ�,ĞĂůƚŚ�ĂŶĚ�
�ƐƐŽĐŝĂƚĞ�WƌŽĨĞƐƐŽƌ�ŝŶ�ƚŚĞ�ƐĐŚŽŽů�ŽĨ�
ĐůŝŶŝĐĂů�ƐĐŝĞŶĐĞƐ�Ăƚ�DŽŶĂƐŚ�
hŶŝǀĞƌƐŝƚǇ͘ � 
�ͬWƌŽĨ�DŽŽƌĞ�ĐŽŵƉůĞƚĞĚ�ŚŝƐ�WŚ��ŝŶ�
ŝŵŵƵŶŽůŽŐǇ�ĂŶĚ�ŶŽǀĞů�ƚŚĞƌĂƉĞƵƟĐƐ�
ĨŽƌ�/���ďĞĨŽƌĞ�ĞƐƚĂďůŝƐŚŝŶŐ�ƚŚĞ�/���
ƵŶŝƚ�Ăƚ�DŽŶĂƐŚ�,ĞĂůƚŚ�ǁŝƚŚ�Ă�
ĚĞĚŝĐĂƚĞĚ�ĐůŝŶŝĐĂů�ƚƌŝĂůƐ�ƉƌŽŐƌĂŵ͘� 
 



� 

�� 

KƵƌ�DĞŵďĞƌƐ 

^ƚ�:ŽŚŶ�ŽĨ�'ŽĚ�,ŽƐƉŝƚĂů�^ƵďŝĂĐŽ�;^:K'Ϳ 

WƌŽĨ�/ĂŶ�>ĂǁƌĂŶĐĞ�ŝƐ�Ă�ŐĂƐƚƌŽĞŶƚĞƌŽůŽŐŝƐƚ�ĂŶĚ�,ĞĂĚ�ŽĨ�ĐĞŶƚĞƌ�ĨŽƌ�/���Ăƚ�^ĂŝŶƚ�:ŽŚŶ�ŽĨ�
'ŽĚ�^ƵďŝĂĐŽ�ǁŚĞƌĞ�ŚĞ�ĐƌĞĂƚĞĚ�ƚŚĞ�ĮƌƐƚ�ĐůŝŶŝĐ�ŝŶ�ϮϬϭϱ͘�,Ğ�ŝƐ�ĂůƐŽ�Ă�WƌŽĨĞƐƐŽƌ�ŝŶ�ƚŚĞ�
^ĐŚŽŽů�ŽĨ�DĞĚŝĐŝŶĞ�ĂŶĚ�WŚĂƌŵĂĐŽůŽŐǇ͕�&ĂĐƵůƚǇ�ŽĨ�DĞĚŝĐŝŶĞ�ĂŶĚ��ĞŶƟƐƚƌǇ�Ăƚ�ƚŚĞ�
hŶŝǀĞƌƐŝƚǇ�ŽĨ�tĞƐƚĞƌŶ��ƵƐƚƌĂůŝĂ͘ 
WƌŽĨ�>ĂǁƌĂŶĐĞ�ŚĂƐ�Ă�ƐƉĞĐŝĂů�ŝŶƚĞƌĞƐƚ�ŝŶ�ŵĞƐĞŶĐŚǇŵĂů�ƐƚƌŽŵĂůͬ�ƐƚĞŵ�ĐĞůůƐ�;D^^�Ϳ 
ĮďƌŽƐŝƐ͕�ĂŶĚ�ůŽŶŐ-ƚĞƌŵ�ŽƵƚĐŽŵĞƐ�ƚŽ�ŵĞĚŝĐĂƟŽŶ�ƵƐĞ͘� 

&ŝŽŶĂ�^ƚĂŶůĞǇ�,ŽƐƉŝƚĂů�;&^,Ϳ 

�ƌ�>ĞŶĂ�dŚŝŶ�ŝƐ�Ă �ŽŶƐƵůƚĂŶƚ�'ĂƐƚƌŽĞŶƚĞƌŽůŽŐŝƐƚ�ĂŶĚ�ƚŚĞ�/���
ZĞƐĞĂƌĐŚ�>ĞĂĚ�ĨŽƌ�ƚŚĞ�/���ƵŶŝƚ Ăƚ�&ŝŽŶĂ�^ƚĂŶůĞǇ�,ŽƐƉŝƚĂů͘� 
�ƌ�dŚŝŶ�ŚĂƐ�Ă�ƐƉĞĐŝĂů�ŝŶƚĞƌĞƐƚ�ŝŶ�DĞƚĂďŽůŝĐ�ĐŚĂŶŐĞƐ�ǁŝƚŚ�/���
ŝŶĐůƵĚŝŶŐ�ŽďĞƐŝƚǇ�ĂŶĚ�ďŽĚǇ�ĐŽŵƉŽƐŝƟŽŶ�ŝŶŇƵĞŶĐĞ�ŽŶ�ďŝŽůŽŐŝĐ�
ĞĸĐĂĐǇ͕�ŝŶŇƵĞŶĐĞ�ŽĨ�ƐĞǆ�ŚŽƌŵŽŶĞƐ�;ĞǆƉůŽƌŝŶŐ�ƚĞƐƚŽƐƚĞƌŽŶĞ�
ƵƐĞ�ŝŶ�/��Ϳ͕�ĂŶĚ��ĂƌĚŝŽǀĂƐĐƵůĂƌ�;D���Ϳ�ĂƐƐŽĐŝĂƟŽŶƐ�ǁŝƚŚ�
ďŝŽůŽŐŝĐ�ƵƐĞ͘ 

�ƌ�:ĞƐŝĐĂ�DĂŬĂŶǇĂŶŐĂ 
�ĸůŝĂƚĞ�DĞŵďĞƌ 

:HVWHUQ�$XVWUDOLD�0HPEHUV 

�ƌ�>ĞŶĂ�dŚŝŶ� 
&^,�^ŝƚĞ�>ĞĂĚ 

�E�/�����ŽŵŵƵŶŝĐĂƟŽŶ�Θ�
DĂƌŬĞƟŶŐ�KĸĐĞƌ� 

1HZ�=HDODQG�0HPEHUV 
�ŚƌŝƐƚĐŚƵƌĐŚ�,ŽƐƉŝƚĂů͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�KƚĂŐŽ 

�ƵŶĞĚŝŶ�,ŽƐƉŝƚĂů 

WƌŽĨ�ZŝĐŚĂƌĚ�'ĞĂƌƌǇ�ŝƐ�Ă�ĐŽŶƐƵůƚĂŶƚ�'ĂƐƚƌŽĞŶƚĞƌŽůŽŐŝƐƚ�Ăƚ�
�ŚƌŝƐƚĐŚƵƌĐŚ�,ŽƐƉŝƚĂů�ĂŶĚ�ŚĞĂĚ�ŽĨ�ƚŚĞ�ĚĞƉĂƌƚŵĞŶƚ�ŽĨ�
ŵĞĚŝĐŝŶĞ�Ăƚ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�KƚĂŐŽ͕��ŚƌŝƐƚĐŚƵƌĐŚ͘� 
WƌŽĨ�'ĞĂƌƌǇ�ŚĂƐ�Ă�ŬĞĞŶ�ŝŶƚĞƌĞƐƚ�ŝŶ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�
ŝŶŇĂŵŵĂƚŽƌǇ�ďŽǁĞů�ĚŝƐĞĂƐĞ��ƉŝĚĞŵŝŽůŽŐǇ͕��ŝŽŵĂƌŬĞƌƐ͕�
�ůŝŶŝĐĂů�ŽƵƚĐŽŵĞƐ�ĂŶĚ�dŚĞƌĂƉĞƵƟĐƐ͘ 

WƌŽĨ�ZŝĐŚĂƌĚ�'ĞĂƌƌǇ 
�ŚƌŝƐƚĐŚƵƌĐŚ�^ŝƚĞ�>ĞĂĚ 

 

WƌŽĨ�DƵƌƌĂǇ��ĂƌĐůĂǇ 
�ĸůŝĂƚĞ�DĞŵďĞƌ 

WƌŽĨ�DŝĐŚĂĞů�^ĐŚƵůƚǌ 
�ƵŶĞĚŝŶ�^ŝƚĞ�>ĞĂĚ 

 

WƌŽĨ�DŝĐŚĂĞů�^ĐŚƵůƚǌ�ŝƐ�Ă�ĐŽŶƐƵůƚĂŶƚ�'ĂƐƚƌŽĞŶƚĞƌŽůŽŐŝƐƚ�Ăƚ��ƵŶĞĚŝŶ�,ŽƐƉŝƚĂů�ĂŶĚ�ŚĞĂĚ�
ŽĨ�ƚŚĞ�ĚĞƉĂƌƚŵĞŶƚ�ŽĨ�ŵĞĚŝĐŝŶĞ�Ăƚ �ƵŶĞĚŝŶ�^ĐŚŽŽů�ŽĨ�DĞĚŝĐŝŶĞ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�KƚĂŐŽ͕�
�ƵŶĞĚŝŶ͘� 
WƌŽĨ�^ĐŚƵůƚǌ�ŚĂƐ�Ă�ƐƉĞĐŝĂů�ŝŶƚĞƌĞƐƚ�ŝŶ�/���Ăƚ�ďŽƚŚ�Ă�ĐůŝŶŝĐĂů�ĂŶĚ�ďĂƐŝĐ�ƌĞƐĞĂƌĐŚ�ůĞǀĞů͘�,ŝƐ�
>Ăď�ŐƌŽƵƉ�ĂƌĞ�ǁŽƌŬŝŶŐ�ŽŶ�ƚŚĞ�ƌŽůĞ�ŽĨ�ĞƉŝƚŚĞůŝƵŵ�ŝŶ�ŝŶƚĞƐƟŶĂů�ŝŶŇĂŵŵĂƟŽŶ�ǁŝƚŚ�ƚŚĞ�
ƵƐĞ�ŽĨ�ŚƵŵĂŶ�ŽƌŐĂŶŽŝĚƐ͕�ĂŶŝŵĂů�ŵŽĚĞůƐ�ĂŶĚ�ĐĞůů�ĐƵůƚƵƌĞƐ͘ 
 

WƌŽĨ�/ĂŶ�>ĂǁƌĂŶĐĞ� 
^:K'�^ŝƚĞ�>ĞĂĚ 

 



� 

��� 

hƉĚĂƚĞƐ�ĨƌŽŵ�ƚŚĞ�^ĐŝĞŶƟĮĐ��ŽŵŵŝƩĞĞ 

6FLHQWLILF�&RPPLWWHH�UHYLHZ�RI����� 

0HVVDJH�IURP�WKH�&KDLU 

 

7KH�6FLHQWLILF�&RPPLWWHH�ZDV�HVWDEOLVKHG�LQ������WR�SURYLGH�6FLHQWLILF�6WUDWHJLF�'LUHFWLRQ�WR�WKH�
&RQVRUWLXP��7KH�6FLHQWLILF�&RPPLWWHH�DLPV�WR�VXSSRUW�RQJRLQJ�DQG�QHZ�SURMHFWV��PDLQWDLQ�
DFFRXQWDELOLW\�IRU�FRPSOHWLRQ�RI�SURMHFWV�DQG�SURYLGH�VFLHQWLILF�IHHGEDFN�WR�LPSURYH�SURMHFW�DQG�
JUDQW�DSSOLFDWLRQV�� 

 

,W�ZDV�D�KLJKO\�HIIHFWLYH�\HDU�DV�ZH�VSHQW�WLPH�GHYHORSLQJ�DXWKRUVKLS�JXLGHOLQHV��UHYLVLQJ�WKH�
SURFHVV�IRU�DSSO\LQJ�IRU�*UDQWV�DQG�3URMHFWV�XQGHU�WKH�$1=,%'&�EDQQHU�DQG�UHYLHZLQJ�DQG�
SURYLGLQJ�IHHGEDFN�WR�D�QXPEHU�RI�SURMHFW�DQG�JUDQW�DSSOLFDWLRQV��2YHU�WKH�\HDU�ZH�KDG���SURMHFWV�
VXEPLWWHG�IRU�UHYLHZ�RI�ZKLFK���ZHUH�DFFHSWHG�DV�PHHWLQJ�WKH�$1=,%'&�JRDOV��DQG���VWLOO�WR�EH�
FRQILUPHG�EDVHG�RQ�JDWKHULQJ�IXUWKHU�LQIRUPDWLRQ�� 

 

:H�KDYH�EHHQ�KRQRXUHG�WR�KDYH�EHHQ�VRXJKW�RXW�IURP�D�QXPEHU�RI�LQWHUQDWLRQDO�JURXSV�LQFOXGLQJ�
*(7DLG�DQG�WKH�.RUHDQ�,%'�JURXS�WR�XQGHUWDNH�FROODERUDWLYH�SURMHFWV�DQG�DUH�HDJHU�WR�FRQWLQXH�WR�
GHYHORS�WKH�UHSXWDWLRQ�RI�WKH�$1=,%'&�WR�EHFRPH�WKH�RUJDQL]DWLRQ�WR�JR�WR�IRU�WKHVH�LQWHUQDWLRQDO�
JURXSV�ZLVKLQJ�WR�FROODERUDWH�� 

 

$�NH\�JRDO�RI�WKH�6FLHQWLILF�&RPPLWWHH�LV�WR�PDLQWDLQ�DFFRXQWDELOLW\�IRU�UHVHDUFK�SURMHFWV��7KXV��ZH�
KDYH�EHHQ�IROORZLQJ�XS�ZLWK�OHDGV�RQ�FRPSOHWHG�SURMHFWV�UHJDUGLQJ�SXEOLFDWLRQV�DQG�HQVXULQJ�
FXUUHQW�SURMHFWV�DUH�UXQQLQJ�WR�VFKHGXOH��,Q������ZH�ZLOO�FRQWLQXH�WR�ZRUN�ZLWK�RQJRLQJ�SURMHFWV�WR�
FRQILUP�SURJUHVV�DQG�SURYLGH�DQ\�DVVLVWDQFH�ZKHUH�IHDVLEOH�� 

 

2XU�JRDOV�IRU������DUH�WR� 

�� (QFRXUDJH�QHZ�$1=,%'&�FROODERUDWLYH�SURMHFWV��:H�DUH�DLPLQJ�WR�VHH�DW�OHDVW��-��QHZ�
FOLQLFDO�WULDOV�LQLWLDWHG�SHU�\HDU��DV�ZHOO�DV�D�QXPEHU�RI�FRKRUW�VWXGLHV�DQG�UHWURVSHFWLYH�
VWXGLHV� 

�� *DLQ�IXQGLQJ�IRU�SURMHFWV�WKURXJK�UHVHDUFK�JUDQWV��SKLODQWKURSLF�DQG�VSRQVRUVKLS�IXQGLQJ��
:H�ZRXOG�OLNH�WR�VHH�PRUH�PHPEHUV�VKDUH�LGHDV�DQG�DSSO\�IRU�$1=,%'&�VXSSRUW�WKURXJK�XVH�
RI�WKH�$1=,%'&�SURMHFW�DQG�JUDQW�DSSOLFDWLRQ�IRUPV� 

�� )RFXV�RQ�9DOXHV�%DVHG�+HDOWK�&DUH��:H�DUH�ZRUNLQJ�WRZDUGV�HVWDEOLVKLQJ�$XVWUDOLDQ�,%'�
TXDOLW\�LQGLFDWRUV�ZKLFK�ZLOO�EH�XVHG�IRU�UHSRUWLQJ�DQG�LPSURYLQJ�RQ�SDWLHQW�FOLQLFDO�FDUH�DQG�
ZLOO�FRQWLQXH�WR�VHHN�IXQGLQJ�IRU�WKLV�LQLWLDWLYH� 

�� 5H-HVWDEOLVK�WKH�$1=,%'&�ELREDQN�DQG�D�FOLQLFDO�GDWD�UHJLVWU\�IRU�ORQJ�WHUP�UHWURVSHFWLYH�
DQG�SURVSHFWLYH�UHVHDUFK�SURMHFWV�� 

�� &RQWLQXH�WR�PDLQWDLQ�SURMHFW�DFFRXQWDELOLW\�DQG�LPSURYH�UDWHV�RI�SXEOLFDWLRQV�IURP�
$1=,%'&�SURMHFWV� 

 

:H�ORRN�IRUZDUG�WR�D�KLJKO\�VXFFHVVIXO�\HDU�DQG�ZRUNLQJ�ZLWK�DOO�RXU�PHPEHUV�LQ�FRQWULEXWLQJ�WR�
WKH�VXFFHVV�RI�RQJRLQJ�DQG�IXWXUH�$1=,%'&�SURMHFWV� 

 

$�3URI�3HWHU�'H�&UX] 

&KDLU�RI�WKH�6FLHQWLILF�&RPPLWWHH 



� 

��� 

 

3URMHFWV�� 
 

 

 

3XEOLFDWLRQV�� 
 

 

,QWHUQDO�3URMHFW�DQG�*UDQW�DSSOLFDWLRQV� 

 

 
 
�  $YHUDJH�WXUQDURXQG�WLPH�IURP�VXEPLVVLRQ�WR�IHHGEDFN�����GD\V 

 

([WHUQDO�*UDQWV�IRU�3URMHFW�IXQGLQJ� 

 

 
 

 

� 
VXEPLWWHG 

�� 
VXSSRUWHG 

��8QGHU�RQJRLQJ�5HYLHZ 

� 
6XEPLWWHG����� 

��*UDQWV�6XFFHVVIXO�
�IURP������ 

��*UDQWV�XQVXFFHVVIXO� 
��XQGHUGHWHUPLQHG 

^ĐŝĞŶƟĮĐ�ŽƵƚƉƵƚƐ�-�ŵĞƚƌŝĐƐ 

�� 
WRWDO� 

�� 
2QJRLQJ� 

�� 
VWDUWHG� 

��LQ�
GHYHORSPHQW� 

���
6XEPLWWHG 

�� 
$FFHSWHG 

��8QGHU�
5HYLHZ 



� 

��� 

^ƵĐĐĞƐƐĨƵů�ŐƌĂŶƚƐ 

3URMHFW��3URVSHFWLYH�5DQGRPLVHG�&RQWUROOHG�7ULDO�RI�$GXOW�3DWLHQWV�ZLWK�3HULDQDO�)LVWXOLVLQJ�&URKQ¶V�
'LVHDVH�DQG�2SWLPLVHG�7KHUDSHXWLF�,QIOL[LPDE�/HYHOV��352$&7,9(� 

/HDG�LQYHVWLJDWRU�V��$�3URI�6XVDQ�&RQQRU�DQG�$�3URI�-RKQ�1LN�'LQJ 

*UDQW�6FKHPH��05))-(IILFLHQW�8VH�RI�([LVWLQJ�0HGLFLQHV����� 

3URMHFW�)XQGLQJ�UHFHLYHG������������ 

*UDQW�GXUDWLRQ����\HDUV 

$GPLQLVWHULQJ�LQVWLWXWLRQ��8QLYHUVLW\�RI�1HZ�6RXWK�:DOHV   

 

$�PDMRU� KLJKOLJKW� RI� WKH� \HDU�ZDV� WKH� VXFFHVVIXO� JUDQW� RXWFRPH� IRU� WKH� �����05))�(IILFLHQW�8VH� RI�
([LVWLQJ�0HGLFLQHV�VFKHPH�OHG�E\�$�3URI�6XVDQ�&RQQRU�DQG�$�3URI�1LN�'LQJ��)XQGLQJ�ZDV�UHFHLYHG�WR�
VXSSRUW� WKH� 352$&7,9(� �3URVSHFWLYH�5DQGRPLVHG� &RQWUROOHG� 7ULDO� RI�$GXOW� 3DWLHQWV� ZLWK� 3HULDQDO�
)LVWXOLVLQJ�&URKQ¶V�'LVHDVH�DQG�2SWLPLVHG�7KHUDSHXWLF�,QIOL[LPDE�/HYHOV��WULDO�ZKLFK�ZLOO�HYDOXDWH�WKH�
HIILFDF\� RI� LQGLYLGXDOLVHG� LQIOL[LPDE� LQGXFWLRQ� DQG� PDLQWHQDQFH� WKHUDS\� LQ� DGXOWV� ZLWK� SHULDQDO�
ILVWXOLVLQJ� &URKQ¶V� 'LVHDVH�� FRPSDUHG� WR� FRQYHQWLRQDO� IL[HG� GRVLQJ�� LQFRUSRUDWLQJ� D� QRYHO� DSSURDFK�
DLPLQJ�DW�KLJKHU�GUXJ� OHYHOV��XVLQJ�SURDFWLYH� WKHUDSHXWLF�GUXJ�PRQLWRULQJ� WR�JXLGH�GRVH�RSWLPLVDWLRQ��
7KH�SURMHFW�LV�WR�EH�UXQ�RYHU���\HDUV�DFURVV����$XVWUDOLDQ�FHQWUHV�LQFOXGLQJ����RI�WKH�$1=,%'&�VLWHV��   

 

 

3URMHFW���7KH�6WXG\�RI�72IDFWLQLE�IRU�WKH�WUHDWPHQW�RI�FKURQLF�3RXFK,7LV��6723LW� 

/HDG�LQYHVWLJDWRU�V��$�3URI�-DNRE�%HJXQ�DQG�'U�(PL�.KRR 

*UDQW�6FKHPH��3IL]HU�JOREDO�PHGLFDO�JUDQW�DQG�3IL]HU�OWG� 

3URMHFW�)XQGLQJ�UHFHLYHG��������������FRPSDVVLRQDWHO\�VXSSOLHG�,QYHVWLJDWLRQDO�3URGXFW�DQG�
3ODFHER� 

*UDQW�GXUDWLRQ����\HDUV 

$GPLQLVWHULQJ�LQVWLWXWLRQ��0DWHU�5HVHDUFK 

 

$�3URI� -DNRE� %HJXQ� DQG� 'U� (PL� .KRR� ZHUH� VXFFHVVIXO� LQ� UHFHLYLQJ� IXQGLQJ� IURP� WKH� 3IL]HU� JOREDO�
PHGLFDO�JUDQW��WR�FRYHU�EDVLF�SURMHFW�FRVWV�DQG�FRPSDVVLRQDWH�GUXJ�VXSSO\�IRU�WKH�6723LW�WULDO��6723LW�LV�
D��PXOWL-FHQWHU�VWXG\�GHVLJQHG�DV�DQ�RSHQ�ODEHO�LQGXFWLRQ�VWXG\�IROORZHG�E\�D�UDQGRPL]HG��GRXEOH�EOLQG��
SODFHER-FRQWUROOHG� PDLQWHQDQFH� ZLWKGUDZDO� VWXG\�� 7KH� VWXG\� FRPSULVHV� WZR� SKDVHV�� $Q� �-ZHHN�
LQGXFWLRQ� SKDVH�� ZLWK� RSWLRQDO� �-ZHHN� H[WHQVLRQ� IRU� QRQ-UHVSRQGHUV�� IROORZHG� E\� D� ��-ZHHN�
PDLQWHQDQFH�SKDVH��7KH�VWXG\�ZLOO�HYDOXDWH�FOLQLFDO�DQG�HQGRVFRSLF�UHVSRQVHV��ELRPDUNHUV�DQG�TXDOLW\�
RI�OLIH��EHIRUH�DQG�DIWHU�FRPPHQFHPHQW�RI�WRIDFLWLQLE��LQ�SDWLHQWV�ZLWK�FKURQLF�SRXFKLWLV�� 

 

 

 

 



� 
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WƌŽũĞĐƚƐ� 

KŶŐŽŝŶŐ 

WƌĞŐŶĂŶĐǇ� /Ŷ��ƌŽŚŶ͛Ɛ� ĂŶĚ��ŽůŝƟƐ͗�KďƐĞƌǀĂƟŽŶƐ͕� >ĞǀĞůƐ� ĂŶĚ�KƵƚĐŽŵĞƐ�
ĞǆƚĞŶƐŝŽŶ�ƐƚƵĚǇ͘�;W/��K>K-yͿ 
3URMHFW�OHDG��$�3URI�6DOO\�%HOO 

/HDG�LQVWLWXWLRQ��0RQDVK� 

$1=,%'&�VLWHV�LQYROYHG�����$1=,%'&�VLWHV�KDYH�FRQWULEXWHG�WR�UHFUXLWPHQW� 

3URMHFW�VWDJH��5HFUXLWPHQW��'DWD�FROOHFWLRQ    
 

�ƵƐƚƌĂůŝĂŶ� hƐƚĞŬŝŶƵŵĂď� ZĞĂů-ǁŽƌůĚ� KďƐĞƌǀĂƟŽŶ� ZĞƐĞĂƌĐŚ�
;�hZKZ�Ϳ 
3URMHFW�OHDG��$�3URI�-DNRE�%HJXQ�DQG�'U�<RRQ-.\R�$Q� 

/HDG�LQVWLWXWLRQ��0DWHU�%ULVEDQH 

$1=,%'&�VLWHV� LQYROYHG�� ���6LWHV�DFWLYDWHG�DQG����FRQWULEXWLQJ� WR� UHFUXLWPHQW�DQG�
GDWD�FROOHFWLRQ 

3URMHFW�VWDJH���5HFUXLWPHQW��'DWD�&ROOHFWLRQ 
 

DǇ��ĐƟǀĞůǇ�/ŶĨŽƌŵĞĚ��ĞĐŝƐŝŽŶ�;DǇ�/�Ϳ 
3URMHFW�OHDG��$�3URI�6XVDQ�&RQQRU� 

/HDG�LQVWLWXWLRQ��/LYHUSRRO�+RVSLWDO 

$1=,%'&� VLWHV� LQYROYHG�� ��� 6LWHV� DFWLYDWHG� FRQWULEXWLQJ� WR� UHFUXLWPHQW� DQG� GDWD�
FROOHFWLRQ 

3URMHFW�VWDJH���'DWD�&ROOHFWLRQ���'DWD�DQDO\VLV�IRU��-PRQWK�RXWFRPHV 
 

EĞǁ�WƌŽũĞĐƚƐ�ƐƚĂƌƟŶŐ�ŝŶ�ϮϬϮϭ 
WƌŽƐƉĞĐƟǀĞ� ZĂŶĚŽŵŝƐĞĚ� �ŽŶƚƌŽůůĞĚ� dƌŝĂů� ŽĨ� �ĚƵůƚ� WĂƟĞŶƚƐ� ǁŝƚŚ�
WĞƌŝĂŶĂů� &ŝƐƚƵůŝƐŝŶŐ� �ƌŽŚŶ͛Ɛ� �ŝƐĞĂƐĞ� ĂŶĚ� KƉƟŵŝƐĞĚ� dŚĞƌĂƉĞƵƟĐ�
/ŶŇŝǆŝŵĂď�>ĞǀĞůƐ�;WZK��d/s�Ϳ 
3URMHFW�OHDG��$�3URI�6XVDQ�&RQQRU� 

/HDG�LQVWLWXWLRQ��/LYHUSRRO�+RVSLWDO 

$1=,%'&�VLWHV�LQYROYHG�����$1=,%'&�VLWHV�WR�EH�RQERDUGHG�RI����VLWHV�WRWDO 

3URMHFW� VWDJH�� 6WXG\� 6WDUW� 8S�� 6WXG\� DFWLYH� DW� /LYHUSRRO� DQG� RWKHU� VLWHV� EHLQJ�
RQERDUGHG� 

 
^ƚƵĚǇ�ŽĨ�dKĨĂĐŝƟŶŝď�ĨŽƌ�ƚŚĞ�ƚƌĞĂƚŵĞŶƚ�ŽĨ�ĐŚƌŽŶŝĐ�WŽƵĐŚ/dŝƐ�;^dKWŝƚͿ 
3URMHFW�OHDG��$�3URI�-DNRE�%HJXQ�DQG�'U�(PL�.KRR 

/HDG�LQVWLWXWLRQ��0DWHU�%ULVEDQH 

$1=,%'&�VLWHV�LQYROYHG����$1=,%'&�VLWHV�ZLOO�WDNH�SDUW 

3URMHFW�VWDJH���6WXG\�6WDUW�8S��6WXG\�DFWLYH�DW�0DWHU� 

 

WƌŽũĞĐƚƐ�/Ŷ��ĞǀĞůŽƉŵĞŶƚ 
�� �ĞůƉŚŝ� ƉƌŽƚŽĐŽů� ƚŽ� ĚĞǀĞůŽƉ� �ƵƐƚƌĂůŝĂŶ� ĂŶĚ� EĞǁ� �ĞĂůĂŶĚ�
/ŶŇĂŵŵĂƚŽƌǇ��ŽǁĞů��ŝƐĞĂƐĞ�YƵĂůŝƚǇ�/ŶĚŝĐĂƚŽƌƐ� 
3URMHFW�OHDG��3HWHU�'H�&UX] 

3URMHFW�VWDJH��3ODQQLQJ� 



� 

��� 

WƵďůŝĐĂƟŽŶƐ͗� 

DĞŵďĞƌ�ǁŝĚĞ�WƵďůŝĐĂƟŽŶƐ 

�ĐĐĞƉƚĞĚ͗� 
'H�*UHJRULR�0��/HH�7��.ULVKQDSUDVDG�.��$PRV�*��$Q�<-.��%DVWLDQ--RUGDQ�0��������&KHXQJ�:��+LJKHU�
$QWL-WXPRU�1HFURVLV�)DFWRU-Į�/HYHOV�&RUUHODWH�:LWK�,PSURYHG�5DGLRORJLFDO�2XWFRPHV�LQ�&URKQ¶V�
3HULDQDO�)LVWXODV��&OLQ�*DVWURHQWHURO�+HSDWRO��������$XJ����6����-�������������-;��GRL����������
M�FJK��������������(SXE�DKHDG�RI�SULQW�� 

^ƵďŵŝƩĞĚ͗ 
/LP�(���7KDL�0��$Q�<��+HQG\�3��$OFKODLKDZL�0��/HRQJ�5��«%HJXQ�-���(QGRVFRSLF�EDOORRQ�GLODWDWLRQ�
KDV�D�KLJK�VXFFHVV�UDWH�DQG�DSSHDUV�WR�UHGXFH�WKH�QHHG�IRU�VXUJHU\�LQ�SDWLHQWV�ZLWK�VWULFWXULQJ�&URKQ¶V�
GLVHDVH���8QGHU�5HYLHZ 

0RUWORFN��6���/RUG�$��0RQWJRPHU\�*��=DNU]HZVNL�0��6LPPV�/$��.ULVKQDSUDVDG�.��$Q�H[WUHPHV�RI�
SKHQRW\SH�DSSURDFK�FRQILUPV�VLJQLILFDQW�JHQHWLF�KHWHURJHQHLW\�LQ�SDWLHQWV�ZLWK�XOFHUDWLYH�FROLWLV��
ELR5[LY ������������������ GRL� KWWSV���GRL�RUJ�������������������������� 

WƵďůŝĐĂƟŽŶƐ�ĨƌŽŵ�ŵĞŵďĞƌ͛Ɛ�ƉƌŽũĞĐƚƐ͗ 
)ODQDJDQ�(��:ULJKW�(.��+DUGLNDU�:��6SDUURZ�03��&RQQHOO�:5��.DPP�0$��«%HOO�6-��3,&&2/2�
6WXG\�*URXS��0DWHUQDO�WKLRSXULQH�PHWDEROLVP�GXULQJ�SUHJQDQF\�LQ�LQIODPPDWRU\�ERZHO�GLVHDVH�DQG�
FOHDUDQFH�RI�WKLRSXULQH�PHWDEROLWHV�DQG�RXWFRPHV�LQ�H[SRVHG�QHRQDWHV��$OLPHQW�3KDUPDFRO�7KHU��
��������������-������ 

)ODQDJDQ�(��:ULJKW�(.��6SDUURZ�03��0RRUH�*7��&RQQHOO�:5��'H�&UX]�3��������%HOO�6-��3,&&2/2�6WXG\�
*URXS��$�6LQJOH�(GXFDWLRQDO�,QWHUYHQWLRQ�,PSURYHV�3UHJQDQF\-5HODWHG�.QRZOHGJH�DQG�(PRWLRQDO�
+HDOWK�$PRQJ�:RPHQ�:LWK�,%'�:KR�$UH�3UHJQDQW�RU�:LVK�WR�&RQFHLYH��,QIODPP�%RZHO�'LV�������   

.LP�$+��*LUJLV�$��'H�&UX]�3��6LHJHO�&$��.DULPL�1��5XEDQ�62��6HFKL�$-��1J�:6:��$QGUHZV�-0��
&RQQRU�6-��'HYHORSPHQW�DQG�)HDVLELOLW\�RI�D�:HE-%DVHG�'HFLVLRQ�$LG�IRU�3DWLHQWV�:LWK�8OFHUDWLYH�
&ROLWLV��4XDOLWDWLYH�3LORW�6WXG\��-�0HG�,QWHUQHW�5HV������������H����� 

3UHQWLFH�5(��:ULJKW�(.� )ODQDJDQ�(��5RVV�$/� %HOO�6-�-���9HGROL]XPDE�VDIHW\�LQ�SUHJQDQF\��
([WULFDWLQJ�GUXJ�IURP�GLVHDVH-UHODWHG�HIIHFWV���*DVWURHQWHURO�+HSDWRO������������������-������ 

:�*X��%���'H�*UHJRULR��0���3LSLFHOOD��-��/���9DQGH�&DVWHHOH��1���$QGUHZV��-��0���%HJXQ��-���«�&RQQRU��6��
3URVSHFWLYH�UDQGRPLVHG�FRQWUROOHG�WULDO�RI�DGXOWV�ZLWK�SHULDQDO�ILVWXOLVLQJ�&URKQ
V�GLVHDVH�DQG�
RSWLPLVHG�WKHUDSHXWLF�LQIOL[LPDE�OHYHOV��352$&7,9(�WULDO�VWXG\�SURWRFRO��%0-�RSHQ��������������
H������ 

 

WƵďůŝĐĂƟŽŶƐ� 



� 

��� 

KǀĞƌǀŝĞǁ�ŽĨ�ƚŚĞ�ƉĞĞƌ�ƌĞǀŝĞǁ�ƉƌŽĐĞƐƐ�ĨŽƌ�ƉƌŽũĞĐƚͬŐƌĂŶƚ�ĂƉƉůŝĐĂƟŽŶƐ 

7KURXJKRXW� ������ WKH� VFLHQWLILF� FRPPLWWHH� KDYH� EHHQ� ZRUNLQJ� WRZDUGV� VHWWLQJ� XS� SURFHVVHV� DQG�
SURFHGXUHV�WR�HQVXUH�WKDW�ZH�FDQ�IDFLOLWDWH�RXU�REMHFWLYHV� 

7KLV�LQFOXGHV�IRUPDOLVLQJ�WKH�SURFHVV�LQ�ZKLFK�ZH�DVN�PHPEHUV�WR�DSSO\�IRU�$1=,%'&�VXSSRUWHG�
SURMHFWV�DQG�JUDQWV�DQG�WKH�ZD\�ZH�SURYLGH�IHHGEDFN��7KLV�JXDUDQWHHV�WKDW�ZH�JDLQ�DGHTXDWH�LQIRUPDWLRQ�
DERXW�WKH�SURMHFW�JUDQW�WR�PDNH�D�IDLU�GHFLVLRQ�DQG�SURYLGH�WKH�IHHGEDFN�DQG�VXSSRUW�UHTXLUHG��
$SSOLFDWLRQ�IRUPV�DUH�DYDLODEOH�IURP�WKH�3URMHFW�0DQDJHU�RU�LQ�WKH�PHPEHUV�VHFWLRQ�RI�WKH�ZHEVLWH� 

WƌŽũĞĐƚ�ͬ�'ƌĂŶƚ�ĂƉƉůŝĐĂƟŽŶ�ĨŽƌŵ�
ĐŽŵƉůĞƚĞĚ�ďǇ�ĂƉƉůŝĐĂŶƚ 

^Ƶďŵŝƚ�ĂƉƉůŝĐĂƟŽŶ�ĨŽƌŵƐ�ƚŽ�
^��ĞŝƚŚĞƌ�ŽŶůŝŶĞ�Žƌ�ǀŝĂ�ƚŚĞ�

WƌŽũĞĐƚ�DĂŶĂŐĞƌ 
;ĂŶǌŝďĚĐΛŵĂƚĞƌ͘ƵƋ͘ĞĚƵ͘ĂƵͿ 

^ĐŝĞŶƟĮĐ�ĐŽŵŵŝƩĞĞ�ƌĞǀŝĞǁ 

&ĞĞĚďĂĐŬ�ŝŶĐůƵĚŝŶŐ͗ 
�ĚǀĂŶƚĂŐĞƐ 
�ŝƐĂĚǀĂŶƚĂŐĞƐͬ�ĂƌĞĂƐ�ĨŽƌ�
ŝŵƉƌŽǀĞŵĞŶƚ 
ZŝƐŬƐ 

^ƵƉƉŽƌƚ 

�ĞĐŝƐŝŽŶ�ƉƌŽǀŝĚĞĚ�ďĂƐĞĚ�ŽŶ͗ 
ϭͿ�ZŝŐŽƌ�ŽĨ�ƚŚĞ�ƉƌŽũĞĐƚ�ĐŽŶĐĞƉƚ 
ϮͿ��ĂƉĂĐŝƚǇ�ŽĨ��E�/����ƚŽ�
ƐƵƉƉŽƌƚ�ƚŚĞ�ŐƌĂŶƚͬ�ƉƌŽũĞĐƚ�Ăƚ�ƚŚĞ�
ŐŝǀĞŶ�ƟŵĞ�ĂŶĚ�ƌĞůĂƟǀĞ�ƚŽ�ŐƌĂŶƚ�
ĚƵĞ�ĚĂƚĞ�;ŝĨ�ĂƉƉůŝĐĂďůĞͿ 
ϰͿ��ůŝŐŶŵĞŶƚ�ǁŝƚŚ�
�E�/����ǀĂůƵĞƐͬ
ŽďũĞĐƟǀĞƐ 

hŶĂďůĞ�ƚŽ�
^ƵƉƉŽƌƚ 

WŽƚĞŶƟĂůůǇ�
ƐƵƉƉŽƌƚ͗�DŽƌĞ�
ŝŶĨŽƌŵĂƟŽŶ�
ƌĞƋƵŝƌĞĚ� 

dŚĞ�ůĞǀĞů�ŽĨ�ƐƵƉƉŽƌƚ�;ƟŵĞ�
ƌĞƐŽƵƌĐĞƐͿ�ƉƌŽǀŝĚĞĚ�ďǇ�ƚŚĞ�^��ĂŶĚ�
ƉƌŽũĞĐƚ�ŵĂŶĂŐĞƌ�ŝŶĚŝǀŝĚƵĂůůǇ�
ĚĞƚĞƌŵŝŶĞĚ�ĨŽƌ�ĂŶǇ�ŐŝǀĞŶ�ƉƌŽũĞĐƚ͘ 

ZĞƐƉŽŶƐĞ�ƚŽ�
ĨĞĞĚďĂĐŬ�
ƉƌŽǀŝĚĞĚ 

dŚĞ�^��ĂůǁĂǇƐ�ĞŶĐŽƵƌĂŐĞƐ�ŵĞŵďĞƌƐ�
ƚŽ�ƉƵƌƐƵĞ�ŽƚŚĞƌ�ŽƉƟŽŶƐ�ŝĨ�ǁĞ�
ĐĂŶŶŽƚ�ƐƵƉƉŽƌƚ�ǇŽƵƌ�ƉƌŽũĞĐƚ�ĨŽƌ�ĂŶǇ�
ƌĞĂƐŽŶ 

�ĞĐŝƐŝŽŶ�ĂŶĚ�ĨĞĞĚďĂĐŬ�
ƉƌŽǀŝĚĞĚ 



� 

��� 

���ĂƌĞ�hƉĚĂƚĞƐ 

&&&DUH�VRIWZDUH�ZDV�GHYHORSHG�E\�PHPEHUV�RI�WKH�$1=,%'�FRQVRUWLXP�LQ�SDUWQHUVKLS�ZLWK�
&URKQ¶V�&ROLWLV�&XUH��&&&��KWWS���ZZZ�F-F-FXUH�RUJ��DV�D�FORXG-EDVHG�,%'�VSHFLILF�FOLQLFDO�
PDQDJHPHQW�V\VWHP�ZLWK�WKH�FDSDFLW\�WR�FROOHFW�SDWLHQW�GDWD�DQG�LPSURYH�TXDOLW\�RI�SDWLHQW�FDUH��%\�
'HFHPEHU�������!�����SDWLHQWV�KDG�EHHQ�HQWHUHG�LQWR�WKH�V\VWHP�DFURVV����$XVWUDOLDQ�DQG�QHZ�
=HDODQG�VLWHV��LQFOXGLQJ���$1=,%'&�VLWHV�� 

 

&&&DUH�GHYHORSPHQWV 

,Q������RQH�RI�WKH�PDLQ�IRFXVVHV�ZDV�RQ�WKH�GHYHORSPHQW�RI�WKH�SDHGLDWULF�PRGXOH�³&&&DUH-3´��7KH�
GHYHORSPHQW�RI� WKLV�PRGXOH�ZKLFK�KDV� QRZ�EHHQ� FRPSOHWHO\� LQWHJUDWHG� LQWR� WKH� H[LVWLQJ�&&&DUH�
VRIWZDUH� DGGHG� IXQFWLRQDOLW\� DQG� UHVRXUFHV� ZKLFK� FDWHUV� IRU� WKH� SDHGLDWULF� SDWLHQW� FRKRUW�� 7KLV�
HQGHDYRXU�ZDV� JHQHURXVO\� VXSSRUWHG� E\� WKH� /HRQD�0�� DQG�+DUU\� %��+HOPVOH\� &KDULWDEOH� 7UXVW��
1HZ� IHDWXUHV� LQ� WKH� SDHGLDWULFV� PRGHO� LQFOXGH� GLVHDVH� DFWLYLW\� LQGLFHV� IRU� FOLQLFDO� DVVHVVPHQWV��
TXHVWLRQQDLUHV�RQ�PHQWDO�KHDOWK��TXDOLW\�RI�OLIH��VHOI-PDQDJHPHQW�DQG�WUDQVLWLRQ��GDWD�FROOHFWLRQ�RQ�
JURZWK� DQG� SXEHUW\�� SKHQRW\SLQJ�� GLHW� DQG� QXWULWLRQ�� PHGLFDWLRQ� DQG� YDFFLQDWLRQ� UHYLHZ� DQG�
DQQXDO�FKHFNOLVW�IXQFWLRQDOLW\�� 

 

&&&DUH�SURMHFWV 

6RPH�QRWHZRUWK\�SURMHFWV�FXUUHQWO\�XQGHUZD\�XVLQJ�WKH�VRIWZDUH�GDWD�LQFOXGH�� 

$&,� *UDQW� IRU� .3,� 5HSRUWLQJ� -� ,PSOHPHQWLQJ� D� YDOXH-EDVHG� PRGHO� RI� FDUH� IRU�
LPSURYLQJ� TXDOLW\�� VDIHW\�� DQG� FRVW-HIIHFWLYHQHVV� RI� FDUH� IRU� LQIODPPDWRU\� ERZHO�
GLVHDVH��7KH�REMHFWLYH�RI�WKLV�VWXG\�LV�WR�XVH�D�9DOXH-EDVHG�PRGHOV�RI�FDUH��9%0R&���ZKLFK�LV�DQ�
HYLGHQFH-EDVHG�VROXWLRQ��WR�UHGXFH�XQZDUUDQWHG�YDULDWLRQ�LQ�FDUH��D�NH\�EDUULHU�WR�DFKLHYLQJ�TXDOLW\�
DQG� HTXLW\� LQ� FDUH��� 7KLV� LQFOXGHV� FRQWLQXRXV�PRQLWRULQJ� DQG� UHSRUWLQJ�� XVLQJ� WDLORUHG� IHHGEDFN��
7KH�DLP�RI�WKLV�VWXG\�LV�WR�GHPRQVWUDWH�WKDW�RYHU�D�SHULRG�RI����PRQWKV����PRQWKO\�PRQLWRULQJ�RI�
TXDOLW\�PHWULFV�DQG�SDWLHQW�RXWFRPHV��UHSRUWLQJ�DQG�FRRUGLQDWHG�IHHGEDFN��IDFLOLWDWHG�WKURXJK�XVH�
RI� WKH� VRIWZDUH� V\VWHP� &&&DUH�� ZLOO� UHVXOW� LQ� LPSURYHPHQWV� LQ� TXDOLW\� RI� SDWLHQW� FDUH� DQG� FDUH�
SURFHVVHV��VDIHW\�RI�SDWLHQW�FDUH�DQG�UHGXFHG�KHDOWK�FDUH�XWLOLVDWLRQ� 

 

$� &ROODERUDWLRQ� ZLWK� 7RUUHQV� 8QLYHUVLW\� $XVWUDOLD�� HQWLWOHG� ³7KH� XWLOLVDWLRQ� RI�
DGDOLPXPDE�ZHHNO\�GRVH�HVFDODWLRQ�LQ�SDWLHQWV�ZLWK�,%'�WUHDWHG�DFURVV�NH\�FHQWUHV�LQ�
$XVWUDOLD¶�� 7KH� DLP� RI� WKLV� VWXG\� LV� WR� GHVFULEH� WKH� UHDO-ZRUOG� H[SHULHQFH� RI� WKH� QHHG� IRU� DQ�
RXWFRPH�IURP�ZHHNO\�GRVLQJ�RI�$GDOLPXPDE�FRPSDUHV�WR�D�XVXDO�IRUWQLJKW�GRVLQJ�LQ�SHRSOH�ZLWK�
,QIODPPDWRU\�%RZHO�'LVHDVH 
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WƌŽƵĚůǇ�ƐƵƉƉŽƌƚĞĚ�ďǇ�
��>>dZ/KE�,ĞĂůƚŚĐĂƌĞ 

>ĞǀĞů�Ϯ͕�ZĂǇŵŽŶĚ�dĞƌƌĂĐĞ͕�^ŽƵƚŚ��ƌŝƐďĂŶĞ�YƵĞĞŶƐůĂŶĚ�
ϰϭϬϭ͕��ƵƐƚƌĂůŝĂ 

�ŵĂŝů͗�ĂŶǌŝďĚĐΛŵĂƚĞƌ͘ ƵƋ͘ĞĚƵ͘ĂƵ 

WŚŽŶĞ͗�;нϲϭͿ�Ϭϳ�ϯϭϲϯ�ϰϯϯϱ 

ǁǁǁ͘ĂŶǌŝďĚĐ͘ĐŽŵ��� ��� ��� � 


