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1HZV�DQG�&RPPHQWV�RQ�WKH�3URWHFWLRQ�RI�+XPDQ�6XEMHFWV�LQ�1DY\�DQG�0DULQH�&RUSV�5HVHDUFK 

7 KH�'HSDUWPHQW�RI�WKH�1DY\�+XPDQ�5HVHDUFK�3URWHFWLRQ�3URJUDP��'21�+533��
LV�DJDLQVW�UDFLVP��GLVFULPLQDWLRQ��DQG�GLVUHVSHFW�IRU�KXPDQ�OLIH�DQG�GLJQLW\��:H�
PXVW�KDYH�FRXUDJH�WR�VWDQG�XS�IRU�ZKDW�LV�ULJKW��DQG�WKH�FRPPLWPHQW�WR�FUHDWH�D�

ZRUNVSDFH�WKDW�LV�IUHH�IRU�DOO�SHRSOH�WR�EH�WKHLU�XQLTXH��DQG�EHVW��VHOYHV��$OO�SHRSOH��
UHJDUGOHVV�RI�UDFH�RU�RWKHU�DWWULEXWHV��GHVHUYH�HTXDOLW\�DQG�UHVSHFW��7KH�IXWXUH�RI�WKH�
1DY\�DQG�0DULQH�&RUSV��DQG�WKH�GLYHUVH�FRPPXQLW\�LW�VHUYHV��GHVHUYH�QR�OHVV�� 
 6DGO\��WKH�KLVWRU\�RI�KXPDQ�UHVHDUFK�LV�IUDXJKW�ZLWK�H[DPSOHV�RI�DEXVH��IURP�
WKH�XVH�RI�XQZLOOLQJ�SDUWLFLSDQWV��WR�XQHWKLFDO�UHVHDUFK��WR�XQUHDVRQDEOH�KDUP��7KLV�
DEXVH�KDV�KDG�D�GLVSURSRUWLRQDWH�LPSDFW�RQ�KLVWRULFDOO\�PDUJLQDOL]HG�FRPPXQLWLHV��)RU�
H[DPSOH��DV�SDUW�RI�WKH�7XVNHJHH�V\SKLOLV�VWXG\������-�������GLVDGYDQWDJHG�EODFN�PHQ�
ZHUH�GHSULYHG�RI�D�WUHDWPHQW�IRU�V\SKLOLV�VR�UHVHDUFKHUV�FRXOG�VWXG\�WKH�XQWUHDWHG�
FRXUVH�RI�WKH�GLVHDVH���:LWKRXW�SURSHU�WUHDWPHQW�PDQ\�SDUWLFLSDQWV�GLHG�IURP�WKH�
GLVHDVH�RU�IURP�FRPSOLFDWLRQV�UHODWHG�WR�WKH�GLVHDVH���,W�LV�WKH�OHVVRQV�IURP�WKLV�DQG�
RWKHU�DEXVHV��DQG�UHFRJQLWLRQ�WKDW�UHVSHFW�IRU�KXPDQ�OLIH�LV�FULWLFDO�WR�VXFFHVV�RI�DQ\�
HQGHDYRU�WKDW�FRQWULEXWHG�WR�PRGHUQ�KXPDQ�UHVHDUFK�SURWHFWLRQ��1RW�ORQJ�DIWHU�
7XVNHJHH�V\SKLOLV�VWXG\�ZDV�SXEOLFL]HG�&RQJUHVV�FUHDWHG�WKH�1DWLRQDO�&RPPLVVLRQ�IRU�
WKH�3URWHFWLRQ�RI�+XPDQ�6XEMHFWV�RI�%LRPHGLFDO�DQG�%HKDYLRUDO�5HVHDUFK�LQ��������
$IWHU�\HDUV�RI�GHOLEHUDWLRQV�WKH�&RPPLVVLRQ�UHOHDVHG�WKH�%HOPRQW�5HSRUW��ZKLFK�
HVWDEOLVKHG�5HVSHFW�IRU�3HUVRQV��%HQHILFHQFH��DQG�-XVWLFH�DV�WKH�EDVLF�HWKLFDO�
SULQFLSOHV�WKDW�VKRXOG�JRYHUQ�KXPDQ�UHVHDUFK� 

(YHQ�ZLWK�LWV�XJO\�SDVW��LW�LV�LPSRUWDQW�WR�QRWH�WKDW�KXPDQ�UHVHDUFK�FRQWDLQV�DQ�
HQRUPRXV�SRWHQWLDO�IRU�JRRG��ZLWK�WKH�FDSDFLW\�WR�IRVWHU�LQFUHDVHG�FRPPXQLFDWLRQ��
FRPPXQLW\��DQG�KHDOLQJ��5HVHDUFK�HQKDQFHV�UHDGLQHVV��DQG�WKH�1DY\�DQG�0DULQH�
&RUSV�LQYHVWV�LQ�UHVHDUFK�ZLWK�KXPDQ�VXEMHFWV�WR�DGYDQFH�LWV�PLVVLRQ�ZKLOH�
VDIHJXDUGLQJ�WR�WKH�XWPRVW�WKH�SDUWLFLSDQWV¶�VDIHW\��GLJQLW\��DQG�VHOI-ZRUWK��7KDQNIXOO\��
WKHUH�DUH�PDQ\�H[DPSOHV�RI�FXWWLQJ-HGJH�UHVHDUFK�WKDW�KDYH�DFFRPSOLVKHG�WKH�SXUVXLW�
RI�NQRZOHGJH�LQ�WKLV�PDQQHU�� 

$V�ZH�PRYH�IRUZDUG�LQWR�WKH�IXWXUH�WKURXJK�XQSUHFHGHQWHG�WLPHV��ZH�PXVW�
DOZD\V�HUU�RQ�WKH�VLGH�RI�FDXWLRQ�ZKHQ�HYDOXDWLQJ�SRWHQWLDO�KDUP�WR�KXPDQ�UHVHDUFK�
VXEMHFWV¶��DQG�WKH�FRPPXQLWLHV�WKH\�FRPH�IURP��ZLWK�SK\VLFDO�DQG�SV\FKRORJLFDO�ZHOO-
EHLQJ��$W�WKH�VDPH�WLPH��DQG�WR�PDNH�WKLV�SRVVLEOH��ZH�PXVW�WUHDW�RQH�DQRWKHU�DW�DOO�
WLPHV�ZLWK�WKH�KLJKHVW�KRQRU�DQG�UHVSHFW�GXH�WR�D�IHOORZ�KXPDQ�EHLQJ��$V�ZH�ZRUN�
WKURXJK�WKH�PDQ\�FKDOOHQJHV�DKHDG��SURWHFWLQJ�ERWK�KXPDQ�VXEMHFWV�DQG�WKRVH�ZKR�DUH�
FRQGXFWLQJ�UHVHDUFK��LW�LV�SDUDPRXQW�WKDW�ZH�LQFRUSRUDWH�PXOWLSOH�SHUVSHFWLYHV�DQG�
FRQVLGHUDWLRQV�WR�VWULYH��WRJHWKHU��WR�FUHDWH��WR�JURZ��WR�DFKLHYH��DQG�WR�WKULYH�� 

-'21�+533 
 

�� 7KH�%HOPRQW�5HSRUW�����$SULO����� 
�� .LP��2OLYHU�-���0DJQHU��/RLV�1����������$�+LVWRU\�RI�0HGLFLQH��7D\ORU�	�)UDQFLV�*URXS��//&��3DJH����� 
�� 7KH�%HOPRQW�5HSRUW�����$SULO����� 
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�ŽŵŵĞŶƚĂƌǇ 

&RQGXFWLQJ�+XPDQ�6XEMHFW�5HVHDUFK�'XULQJ�'LVDVWHUV��.H\�6WUDWHJLHV�
WR�&RQVLGHU� 
 
%\�&KLGLPD�,RDQRX�	�'HUHN�(QJOLV� 

T KH�FRURQDYLUXV�GLVHDVH�������&29,'-����
SDQGHPLF�DQG�UHVXOWLQJ�SXEOLF�KHDOWK�HPHU�

JHQF\�KDV�FDXVHG�LPPHQVH�KXPDQ�VXIIHULQJ�DQG�KDV�
FKDQJHG�WKH�GDLO\�OLIH�RI�PRVW���7KH�SDQGHPLF�KDV�
QHFHVVLWDWHG�WKDW�PDQ\�VWD\�DW�KRPH�WR�SUHYHQW�IXU�
WKHU�VSUHDG�RI�WKH�YLUXV���,W�KDV�DOVR�SURIRXQGO\�DI�
IHFWHG�UHVHDUFK�WKDW�UHOLHV�RQ�SHUVRQ-WR-SHUVRQ�LQWHU�
DFWLRQV��GXH�WR�FRQFHUQV�RI�VSUHDGLQJ�WKH�YLUXV���7KH�
&29,'-���SXEOLF�KHDOWK�HPHUJHQF\�KDV�EURXJKW�WR�
RXU�DWWHQWLRQ�WKH�GLIILFXOWLHV�RI�FRQGXFWLQJ�KXPDQ�
VXEMHFWV�UHVHDUFK��+65��GXULQJ�DQ�XQH[SHFWHG�SDQ�
GHPLF���/HVVRQV�OHDUQHG�IURP�&29,'-���FDQ�KHOS�
UHVHDUFKHUV��,QVWLWXWLRQDO�5HYLHZ�%RDUGV��,5%V���KX�
PDQ�UHVHDUFK�SURWHFWLRQ�SUR�
JUDPV��+533V��DQG�LQVWLWXWLRQV�
SUHSDUH�IRU�GLVDVWHUV�� 

 
:KHWKHU�D�ORFDO��UH�

JLRQDO�RU�QDWLRQDO�GLVDVWHU��WKH�
LPSDFW�DQG�FKDOOHQJHV�WKDW�
DULVH�FDQ�DIIHFW�WKH�VXEMHFWV��
UHVHDUFKHUV�DQG�WKHLU�VWDII��
,5%V��+533V��DQG�WKH�LQVWLWX�
WLRQV���$OWKRXJK�JXLGDQFH��DQG�
UHVRXUFHV�DUH�DYDLODEOH�WR�SUR�
YLGH�KHOSIXO�DVVLVWDQFH�LQ�WKH�
GHYHORSPHQW�DQG�LPSOHPHQWD�
WLRQ�RI�D�GLVDVWHU�PDQDJHPHQW�
SODQ��DW�EHVW��RQO\�D�JHQHUDOL]HG�
SODQ�FRXOG�SURVSHFWLYHO\�EH�HVWDEOLVKHG���7KLV�LV�EH�
FDXVH�HDFK�GLVDVWHU�VLWXDWLRQ�PLJKW�EH�GLIIHUHQW��WKXV�
UHTXLULQJ�D�XQLTXH�UHVSRQVH�PDQDJHPHQW�VWUDWHJ\���
)ROORZLQJ�WKH�GHFODUDWLRQ�RI�D�QDWLRQDO�HPHUJHQF\�
GXH�WR�&29,'-����RQ����0DUFK�������WKH�)RRG�DQG�
'UXJ�$GPLQLVWUDWLRQ��)'$��UHOHDVHG�D�JXLGDQFH�GRF�
XPHQW�WLWOHG��³&RQGXFW�RI�&OLQLFDO�7ULDOV�RI�0HGLFDO�
3URGXFWV�'XULQJ�WKH�&29,'-���3DQGHPLF��´��7KH�
LQIRUPDWLRQ�LQ�WKH�JXLGDQFH�GRFXPHQW��ZKLFK�KDV�
EHHQ�XSGDWHG�PXOWLSOH�WLPHV�VLQFH�LWV�RULJLQDO�UH�
OHDVH��PD\�EH�DSSOLFDEOH�WR�RWKHU�W\SHV�RI�GLVDVWHU�
VLWXDWLRQV��DV�LW�PD\�VHUYH�DV�D�IUDPHZRUN�,5%V��LQ�
YHVWLJDWRUV��DQG�+533V�FDQ�XWLOL]H�WR�JXLGH�GHFLVLRQ-
PDNLQJ�WR�DVVXUH�WKH�VDIHW\�DQG�ZHOIDUH�RI�KXPDQ�
VXEMHFWV�LQYROYHG�LQ�UHVHDUFK���6R��LQ�OLJKW�RI�WKH�FXU�
UHQW�JOREDO�&29,'-���KHDOWK�HPHUJHQF\��LQ�WKLV�

FRPPHQWDU\��ZH�ZLOO�DWWHPSW�WR�LGHQWLI\�DQG�KLJKOLJKW�
VRPH�XQGHUO\LQJ�NH\�VWUDWHJLHV�IURP�WKH�)'$�JXLG�
DQFH�GRFXPHQW�IRU�FRQGXFWLQJ�+65�GXULQJ�RWKHU�GLV�
DVWHU�VLWXDWLRQV� 

  
7KH�)'$�JXLGDQFH�KLJKOLJKWV�WKH�LPSRUWDQFH�

RI�FRPPXQLFDWLRQ�DV�D�NH\�VWUDWHJ\�WR�EH�HPSOR\HG�
GXULQJ�WKH�&29,'-���SDQGHPLF�ZKLFK�FRXOG�DOVR�EH�
DSSOLHG�LQ�DQ\�W\SH�RI�GLVDVWHU�VLWXDWLRQ���*RRG�FRP�
PXQLFDWLRQ�LV�DQ�XQGHUO\LQJ�WRRO�WKDW�IDFLOLWDWHV�HIIHF�
WLYH�LPSOHPHQWDWLRQ�RI�DQ\�GLVDVWHU�PDQDJHPHQW�SODQ��
)RU�LQVWDQFH��WKH�JXLGDQFH�GHVFULEHV�WKH�LPSRUWDQFH�
RI�FRPPXQLFDWLRQ�EHWZHHQ�LQYHVWLJDWRUV�DQG�VXEMHFWV��
VXFK�DV�FRPPXQLFDWLQJ�WR�UHVHDUFK�VXEMHFWV�SURWRFRO-

UHODWHG�FKDQJHV�WKDW�PD\�DIIHFW�WKHP���
&RPPXQLFDWLRQ�EHWZHHQ�UHVHDUFKHUV�
DQG�WKH�,5%�LV�DOVR�GLVFXVVHG���5H�
VHDUFKHUV�DUH�HQFRXUDJHG�WR�HQJDJH�
DQG�FRPPXQLFDWH�HDUO\�RQ�ZLWK�WKH�
,5%�ZKHQ�XUJHQW�RU�HPHUJHQW�FKDQJ�
HV�WR�WKH�SURWRFRO�DUH�ZDUUDQWHG��
'RFXPHQWDWLRQ��DQ�HIIHFWLYH�FRPPX�
QLFDWLRQ�WRRO���UHODWLQJ�WR�UDWLRQDOH�
UHJDUGLQJ�FRQWLQJHQF\�PHDVXUHV�LP�
SOHPHQWHG��PLVVLQJ�SURWRFRO-VSHFLILF�
LQIRUPDWLRQ�GXH�WR�SURWRFRO�GHYLD�
WLRQV��DQG�UHYLVLRQV�LQ�SROLFLHV�DQG�
SURFHGXUHV��LV�DOVR�HQFRXUDJHG�LQ�WKH�
)'$�JXLGDQFH���&OHDU�DQG�WLPHO\�
FRPPXQLFDWLRQ�EHWZHHQ�NH\�VWDNH�

KROGHUV�LV�DQ�LPSRUWDQW�DVSHFW�LQ�FRQGXFWLQJ�DQG�PDQ�
DJLQJ�+65�GXULQJ�GLVDVWHU�VLWXDWLRQV��� 
  

$QRWKHU�XQGHUO\LQJ�NH\�VWUDWHJ\�WKDW�FDQ�EH�
JOHDQHG�IURP�WKH�)'$�JXLGDQFH�GRFXPHQW�IRU�FRQ�
GXFWLQJ�UHVHDUFK�GXULQJ�D�GLVDVWHU�LV�IOH[LELOLW\���7KH�
LPSRUWDQFH�RI�PDLQWDLQLQJ�IOH[LELOLW\�LQ�GHFLVLRQ-
PDNLQJ�DQG�UHVHDUFK�RSHUDWLRQV�PD\�EH�JDWKHUHG�
IURP�WKH�PDQ\�GLVFXVVLRQ�SRLQWV�SUHVHQWHG�WKURXJKRXW�
WKH�JXLGDQFH�GRFXPHQW���)RU�H[DPSOH��UHODWHG�WR�RQ�
JRLQJ�WULDOV��WKH�JXLGDQFH�GLVFXVVHV�WKDW�GHFLGLQJ�
ZKHWKHU�WR�PDLQWDLQ�VXEMHFWV�RQ�D�VWXG\�GUXJ�ZLOO�GH�
SHQG�RQ�WKH�QDWXUH�RI�WKH�VWXG\�GUXJ��WKH�DELOLW\�WR�
FRQGXFW�VDIHW\�PRQLWRULQJ�RI�WKH�VXEMHFW��DQG�WKH�QD�
WXUH�RI�WKH�VSHFLILF�GLVHDVH�XQGHU�VWXG\���$OVR��WKHUH�LV�
GLVFXVVLRQ�RI�WKH�QHHG�WR�

7KH�)'$�JXLGDQFH�
HPSKDVL]HV�WKH�

LPSRUWDQFH�RI�SURWHFWLQJ�
VXEMHFWV�GXULQJ�WKH�

FXUUHQW�SDQGHPLF��VWDWLQJ�
WKDW��³HQVXULQJ�WKH�VDIHW\�
RI�WULDO�SDUWLFLSDQWV�LV�

SDUDPRXQW�´ 

 
�FRQWLQXHG�RQ�SDJH��� 
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&'5�6YHF�$VVXPHV�'LUHFWRU��'21�+533�3RVLWLRQ 

DVVHVVPHQW�
RI�����VHU�
YLFH�PHP�
EHUV�DQQX�
DOO\��$GGL�
WLRQDOO\��
VKH�IRXQG�
HG�DQG�GL�
UHFWHG�'(�
20,¶V�
6FLHQFH�
7HFKQROR�
J\�(QJL�
QHHULQJ�
DQG�0DWK�
�67(0��
6WXGHQW�
3URJUDP��
$V�3ULQFL�
SOH�,QYHV�
WLJDWRU�DW�WKH�1DYDO�0HGLFDO�5HVHDUFK�8QLW�6DQ�$QWR�
QLR��VKH�GHYHORSHG�PDWKHPDWLFDO�PRGHOV�IRU�SUHGLFWLQJ�
FRORU�YLVLRQ�SHUIRUPDQFH�LQ�DYLDWRUV�ZHDULQJ�/DVHU�
(\H�3URWHFWLRQ��/(3��ZKLOH�VXSSRUWLQJ�UHVHDUFK�LQ�QRQ
-OHWKDO�ZHDSRQV�DQG�GLUHFWHG�HQHUJ\��$V�9LFH�&KDLU�
IRU�WKH�,QVWLWXWLRQDO�5HYLHZ�%RDUG��,5%���VKH�ZDV�UH�
VSRQVLEOH�IRU�DLGLQJ�LQ�WKH�UHYLHZ�DQG�DSSURYDO�RI�DOO�
LQVWLWXWH�UHVHDUFK��$V�&KDLU�RI�WKH�$LU�)RUFH�7HFKQLFDO�
5HYLHZ�%RDUG��VKH�OHG�DQG�PDQDJHG�D���-SHUVRQ�WHFK�
QLFDO�UHYLHZ�WHDP�IRU�IHDVLELOLW\�GHWHUPLQDWLRQ�RI�$)�
VFLHQFH�DQG�WHFKQRORJ\�UHVHDUFK�SURMHFWV��$V�7HDP�
/HDG�IRU�WKH�/(3�6RXUFH�6HOHFWLRQ�7HDP��VKH�OHG�WKH�
HYDOXDWLRQ�RI�/(3�SURFXUHPHQW�FRQWUDFWV�IRU�1DYDO�
$LU�6\VWHPV�&RPPDQG��$W�WKH�&HQWHU�IRU�,QIRUPDWLRQ�
'RPLQDQFH��VKH�VHUYHG�DV�D�KXPDQ�SHUIRUPDQFH�WHFK�
QRORJLVW��LQLWLDWLQJ�PXOWLGLVFLSOLQDU\�UHVHDUFK�DQG�VWD�
WLVWLFDO�DVVHVVPHQW�WR�LQFOXGH�LQWURGXFLQJ�D�FRXUVH�RI�
DFDGHPLF�LPSURYHPHQW�VNLOOV�IRU�RYHU�������VDLORUV��
ZKLFK�VLJQLILFDQWO\�GHFUHDVHG�VWXGHQW�DWWULWLRQ��$V�D�
PHPEHU�RI�WKH�+XPDQ�3HUIRUPDQFH�&HQWHU�&RPPDQG�
&OLPDWH�LPSURYHPHQW�WHDP��VKH�DVVHVVHG�FOLPDWH�DQG�
LGHQWLILHG�JDSV�LQ�SHUIRUPDQFH�DFURVV�PXOWLSOH�FRP�
PDQGV��SURYLGLQJ�UHFRPPHQGDWLRQV�DQG�EULHILQJV�WR�
OHDGHUVKLS�� 
  
 &'5�6YHF¶V�DFKLHYHPHQWV�LQFOXGH��67(0�,Q�
IOXHQFHU�RI�WKH�<HDU��6LOLFRQ�9DOOH\�:RPHQ�RI�,QIOX�
HQFH�$ZDUG��1$6$�6LOYHU�$FKLHYHPHQW�0HGDO��
1$6$�(TXDO�2SSRUWXQLW\�0HGDO��$HURVSDFH�0HGLFDO�
$VVRFLDWLRQ�,QWHUQDWLRQDO�<RXQJ�,QYHVWLJDWRU�DZDUG��
QDWLRQDO�(QJDJHG�/HDGHU�
DZDUG��2IILFHU�RI�WKH�

 

& RPPDQGHU�/HHGMLD�6YHF�WDNHV�RQ�WKH�'LUHFWRU��
'21�+533�SRVLWLRQ��&'5�6YHF�VWXGLHG�3V\�
FKRORJ\�DQG�(QJLQHHULQJ�7HFKQRORJ\�DW�WKH�

8QLYHUVLW\�RI�WKH�3DFLILF��VWXGLHG�DEURDG�DW�WKH�8QLYHU�
VLW\�RI�0HOERXUQH�$XVWUDOLD��REWDLQHG�KHU�0$�3K'�LQ�
([SHULPHQWDO�3V\FKRORJ\�IURP�WKH�8QLYHUVLW\�RI�1H�
YDGD��5HQR��DQG�D�0$�LQ�,QWHUQDWLRQDO�5HODWLRQV�IURP�
6DLQW�0DU\¶V�8QLYHUVLW\�ZLWK�GLVWLQFWLRQ��6KH�KROGV�
FHUWLILFDWLRQV�LQ�+XPDQ�6\VWHPV�,QWHJUDWLRQ�IURP�1D�
YDO�3RVW�*UDGXDWH�6FKRRO��,QQRYDWLRQ�7KLQNLQJ�IURP�
6ROYH�1H[W��GDWD�YLVXDOL]DWLRQ�IURP�8&�%HUNHOH\��DQG�
/HDQ�6L[�6LJPD��JUHHQ�EHOW��� 
  
 6KH�KDV�PRVW�UHFHQWO\�VHUYHG�DV�WKH�'LUHFWRU�RI�
5HVHDUFK�IRU�WKH�'HSDUWPHQW�RI�WKH�1DY\�6H[XDO�$V�
VDXOW�3UHYHQWLRQ�DQG�5HVSRQVH�2IILFH��'21�6$352���
$W�6$352��VKH�ZDV�UHVSRQVLEOH�IRU�DQDO\]LQJ�SROLF\��
GDWD��IDFLOLWDWLQJ�UHVHDUFK��PDLQWDLQLQJ�FRPPXQLFD�
WLRQ��DQG�SURYLGLQJ�VXEMHFW�PDWWHU�H[SHUWLVH��6KH�OHG�
WKH�:RPHQ�LQ�&RPEDW�ZRUNLQJ�JURXS��&DGHW�,QWHUQ�
VKLS�SURJUDP��DQG�ZDV�DSSRLQWHG�D�7HFKQLFDO�7HDP�
PHPEHU�RI�WKH�1$72�ZRUNLQJ�JURXS�RQ�PLOLWDU\�VH[�
XDO�YLROHQFH�LQ�DGGLWLRQ�WR�UHSUHVHQWLQJ�'21�6$352�
LQ�'R'�PHHWLQJV��:KLOH�VHUYLQJ�DV�DQ�DXJPHQWHH�WR�
WKH�1DYDO�,QVSHFWRU�*HQHUDO��%DKUDLQ�$UHD�$VVHVV�
PHQW��VKH�DVVLVWHG�LQ�LQVSHFWLRQV��IRFXV�JURXS�PDQDJH�
PHQW��GDWD�DQDO\VLV��DQG�UHSRUWLQJ�UHVXOWV�WR�OHDGHUVKLS��
3UHYLRXVO\��VKH�GLUHFWHG�PLOLWDU\�SURJUDPV�DW�1$6$�
$PHV�DQG�VHUYHG�DV�D�OLDLVRQ��OHDGLQJ�FROODERUDWLRQV�
ZLWKLQ��DQG�EHWZHHQ��1$6$��'R'��DQG�RWKHU�HQWLWLHV��
ORFDOO\�DQG�DFURVV�WKH�JOREH��IRU�PXWXDOO\�EHQHILFLDO�
SDUWQHUVKLSV�UHVXOWLQJ�LQ�NQRZOHGJH��UHVRXUFH��DQG�
WHFKQRORJ\�VKDULQJ��$V�SDUW�RI�WKLV�UROH��VKH�LPSOH�
PHQWHG�WKH�6WDWH�'HSDUWPHQW¶V�7HFK:RPHQ�SURJUDP�
IRU�HPHUJLQJ�OHDGHUV�IURP�$IULFD��&HQWUDO�$VLD��DQG�
WKH�0LGGOH�(DVW��PHUJLQJ�HVWDEOLVKHG�JXLGDQFH�ZLWK�
QHZ�SURFHGXUHV�IRU�D�ILUVW�RI�LWV�NLQG�SURJUDP��$GGL�
WLRQDOO\��VKH�VSHDUKHDGHG�PXOWL-VHUYLFH�&DGHW�,QWHUQ�
VKLS�SURJUDPV�UHVXOWLQJ�LQ�WRROV�DQG�SURGXFWV�WKDW�FRQ�
WLQXH�WR�VHUYH�1$6$�$PHV�� 
  
 $V�VHQLRU�VFLHQWLVW�IRU�WKH�'HIHQVH�(TXDO�2S�
SRUWXQLW\�0DQDJHPHQW�,QVWLWXWH��'(20,���VKH�DSSOLHG�
UHVHDUFK�LQ�VXEMHFW�DUHDV�VXFK�DV�FXOWXUDO�KHULWDJH�
SUHVHUYDWLRQ��GLYHUVLW\�DQG�LQFOXVLRQ��DQWL-KD]LQJ��ELDV��
DQG�PRUH��6KH�VHUYHG�DV�WKH�5HVHDUFK�$SSURYDO�$X�
WKRULW\�ZKHUH�VKH�ZDV�UHVSRQVLEOH�IRU�WKH�UHYLHZ�DQG�
DSSURYDO�RI�DOO�LQVWLWXWH�UHVHDUFK��$V�D�PHPEHU�RI�WKH�
2IILFH�RI�WKH�6HFUHWDU\�RI�'HIHQVH�+D]LQJ�5HYLHZ�
7HDP��VKH�ZDV�UHVSRQVLEOH�IRU�GDWD�FROOHFWLRQ�ZLWK�
GLUHFW�LQIOXHQFH�RQ�'R'�SROLF\�DV�ZHOO�DV�WUDLQLQJ�DQG�

&'5�/HHGMLD�6YHF 

 
���������������FRQWLQXHG�RQ�SDJH��� 
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+HOOR��,�DP�LQFUHGLEO\�SOHDVHG�WR�EH�WDNLQJ�WKH�KHOP�RI�WKH�'HSDUWPHQW�RI�WKH�1DY\�+XPDQ�5HVHDUFK�
3URWHFWLRQ�3URJUDP��'21�+533���,�DP�UH-LQLWLDWLQJ�WKLV�FROXPQ�WR�SHULRGLFDOO\�VKDUH�P\�YLVLRQ��
REMHFWLYHV��DQG�WKRXJKWV�IRU�WKH�ZD\�DKHDG��7KH�PLVVLRQ�RI�'21�+533�LV�WR�³HQVXUH�WKH�HWKLFDO�

WUHDWPHQW�RI�KXPDQ�VXEMHFWV�LQ�'21-FRQGXFWHG�RU�-VXSSRUWHG�UHVHDUFK�E\�SURPRWLQJ�DGKHUHQFH�WR�WKH�
HWKLFDO�SULQFLSOHV��ODZV��UHJXODWLRQV�DQG�SROLFLHV�WKDW�SURWHFW�KXPDQ�VXEMHFWV�´�:KLOH�P\�LPPHGLDWH�

REMHFWLYH�LV�IRU�'21�+533�WR�FRQWLQXH�WKH�HVWDEOLVKHG�VHUYLFHV�WR�VHUYH�LWV�FRQVWLWXHQF\�RI�
&RPPDQGLQJ�2IILFHUV��'LUHFWRUV��2IILFHUV�LQ�&KDUJH��,5%�SURIHVVLRQDOV��UHVHDUFKHUV��DQG�KXPDQ�

VXEMHFWV��WKHUH�LV�URRP�IRU�LQQRYDWLRQ��,Q�WKH�VKRUW�WLPH�,�KDYH�EHHQ�DW�'21�+533��,�KDYH�ZLWQHVVHG�D�
GLYHUVH�WHDP�RI�WDOHQWHG�LQGLYLGXDOV�ZLWK�LGHDV�DQG�HQHUJ\�WR�EXLOG�WKH�+533�FRPPXQLW\��LQFUHDVH�

HIILFLHQF\��UHYLWDOL]H�HGXFDWLRQ��DQG�PRUH��0RYLQJ�IRUZDUG��,�LQWHQG�WR�HQDEOH�WKHVH�YDOXDEOH�HIIRUWV��DQG�
,�ZHOFRPH�\RXU�LQSXW�DV�ZH�WDNH�WKLV�MRXUQH\�WRJHWKHU��<RXU�IHHGEDFN�LV�FULWLFDO�WR�GHYHORSLQJ�D�UREXVW�
DQG�LQFOXVLYH�FRPPXQLW\�WKDW�UHIOHFWV�\RXU�QHHGV��ZKHUH�ZH�VKDUH�EHVW�SUDFWLFHV��OHDUQ�IURP�HDFK�RWKHU��

DQG�QDYLJDWH�WKH�DOZD\V�FKDQJLQJ�VHDV�RI�RUJDQL]DWLRQDO�FKDQJH�DQG�JOREDO�FULVLV��$V�ZH�IDFH�
XQSUHFHGHQWHG�WLPHV��,�EHOLHYH�ZH�FDQ�JR�EH\RQG�WKH�LPSRUWDQW�UROH�RI�HQVXULQJ�FRPSOLDQFH��:H�FDQ�
IRVWHU�D�FRPPXQLW\�WKDW�H[FHHGV�WKH�QHHGV�RI�VDIHJXDUGLQJ�WKH�ULJKWV��KXPDQ�GLJQLW\�DQG�UHVSHFW�IRU�
KXPDQ�VXEMHFWV��,�DSSUHFLDWH�DOO�WKH�RXWVWDQGLQJ�UHVHDUFK�GRQH�WKURXJKRXW�WKH�1DY\�DQG�0DULQH�&RUSV�

DQG�ORRN�IRUZDUG�WR�VHUYLQJ�\RX�DV�'21�+533�'LUHFWRU�� 

    -&'5�/HHGMLD�6YHF 

 

 
��������ǯ�������� 

&'5�/HHGMLD�6YHF 
�&RQWLQXHG�IURP�SDJH��� 

4XDUWHU��DQG�VWXGHQW�IHOORZ�RI�1RUZLFK�8QLYHUVLW\�,Q�
VWLWXWH�RI�&XOWXUH�DQG�/DQJXDJH��&'5�6YHF�KDV�VHUYHG�
DV�DGMXQFW�SURIHVVRU�DW�WKH�8QLYHUVLW\�RI�:HVW�)ORULGD��
8QLYHUVLW\�RI�7H[DV��6DQ�$QWRQLR�DQG�6DLQW�0DU\¶V�
8QLYHUVLW\��$V�D�7HFK:RPHQ�GHOHJDWLRQ�WHDP�PHPEHU�
WR�.\UJ\]VWDQ��6RXWK�$IULFD��1LJHULD��5ZDQGD��DQG�
:DVKLQJWRQ�'�&���VKH�HQJDJHG�LQ�LQWHUQDWLRQDO�VFLHQFH�
HGXFDWLRQ�DQG�DGYRFDF\��6KH�LV�D�YROXQWHHU�&KDLU�RQ�
WKH�ERDUG�RI�GLUHFWRUV�IRU�WKH�8QLYHUVLW\�RI�WKH�3DFLILF�
$OXPQL�$VVRFLDWLRQ�DQG�LV�D�PHPEHU�RI�WKH�1DYDO�;�
LQQRYDWLRQ�XQLW�IRU�WKH�86�1DY\��� 
  
 8QGHU�WKH�OHDGHUVKLS�RI�&'5�6YHF��'21�
+533�ZLOO�FRQWLQXH�WR�HQVXUH�\RX�DUH�VXFFHVVIXO�LQ�
PHHWLQJ�WKH�UHTXLUHPHQWV�RI�KXPDQ�VXEMHFWV�UHVHDUFK�
DV�RXWOLQHG�E\�DSSOLFDEOH�LQVWUXFWLRQV�DQG�UHJXOD�
WLRQV� �&'5�6YHF�LQYLWHV�\RX�WR�UHDFK�RXW��VHHNV�WR�LQ�
FUHDVH�FRPPXQLFDWLRQ��DQG�ORRNV�IRUZDUG�WR�WKH�RSSRU�
WXQLW\�WR�VSHDN�ZLWK�&RPPDQG�VWDII�LQ�WKH�IXWXUH�� 
 
 

  

 

'21�+533�ZLOO�EH�XSGDWLQJ�WKH�538�
FRQWHQW��IRU�H[DPSOH��LQ�IXWXUH�HGLWLRQV�

ORRN�IRU�D�QHZ�FROXPQ�DLPHG�DW�
KLJKOLJKWLQJ�FKDOOHQJHV�DQG�

FHOHEUDWLRQV�RI�LQFOXVLRQ�DQG�GLYHUVLW\�
LQ�KXPDQ�UHVHDUFK�SURWHFWLRQV��:KDW�
HOVH�ZRXOG�\RX�OLNH�WR�VHH"�3OHDVH�IHHO�

IUHH�WR�VKDUH�DQ\�IHHGEDFN��
VXJJHVWLRQV��RU�UHTXHVWV�DW��

XVQ�QFU�EXPHGIFKYD�PE[�GRQ-
KUSS#PDLO�PLO�� 

7KDQN�\RX� 
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&RQGXFWLQJ�+XPDQ�6XEMHFW�5HVHDUFK�'XULQJ�'LVDVWHUV 
�&RQWLQXHG�IURP�SDJH��� 

SXW�QHZ�SURFHVVHV�LQ�SODFH�RU�WR�PRGLI\�H[LVWLQJ�SUR�
FHVVHV��DQG�WKDW�VXFK�SURFHVVHV�PD\�GLIIHU�E\�SURWRFRO�
GXULQJ�GLVDVWHU�VLWXDWLRQV���6XFK�YDULDELOLW\�LQ�LPSOH�
PHQWLQJ�FULVLV�PDQDJHPHQW�VWUDWHJLHV�RQ�D�SURWRFRO-E\
-SURWRFRO�EDVLV�UHTXLUHV�IOH[LELOLW\�RQ�WKH�SDUW�RI�WKH�
UHVHDUFKHUV��,5%��DQG�LQVWLWXWLRQ��$QRWKHU�FRQVLGHUD�
WLRQ�GLVFXVVHG�LQ�WKH�JXLGDQFH�LV�IOH[LELOLW\�LQ�KRZ�
VWXG\�YLVLWV�DUH�FDUULHG�RXW���'XULQJ�WKH�&29,'-���
SXEOLF�KHDOWK�HPHUJHQF\��LQYHVWLJDWRUV�KDYH�KDG�WR�
FRQVLGHU�ZKHWKHU�WKH\�FDQ�DGMXVW�VWXG\�SURFHGXUHV�VR�
WKDW�VWXG\�YLVLWV�FDQ�EH�GRQH�E\�SKRQH�RU�YLGHR�FRQIHU�
HQFLQJ���7KLV�ZRXOG�HVSHFLDOO\�EH�D�FRQFHUQ�IRU�YLVLWV�
GHVLJQHG�WR�SURWHFW�VXEMHFW�VDIHW\���:KLOH�VRPH�IROORZ-
XS�YLVLWV�PXVW�EH�FRQGXFWHG�LQ�SHUVRQ��KDYLQJ�WKH�DELO�
LW\�WR�FRQGXFW�WKHVH�YLVLWV�RYHU�WKH�SKRQH�RU�YLUWXDOO\�
ZRXOG�SURYH�WR�EH�KHOSIXO�JLYHQ�WKH�FRQFHUQ�RI�H[SRV�
LQJ�VXEMHFWV�WR�&29,'-�����'HYHORSLQJ�WKH�DELOLW\�WR�
EH�IOH[LEOH�LV�D�NH\�VWUDWHJ\�LQ�FRQGXFWLQJ�+65�GXULQJ�
WLPHV�RI�GLVDVWHUV��� 

 

7KH�)'$�JXLGDQFH�HPSKDVL]HV�WKH�LPSRUWDQFH�
RI�SURWHFWLQJ�VXEMHFWV�GXULQJ�WKH�FXUUHQW�SDQGHPLF��
VWDWLQJ�WKDW��³HQVXULQJ�WKH�VDIHW\�RI�WULDO�SDUWLFLSDQWV�LV�
SDUDPRXQW�´����S���5HVHDUFKHUV��,5%V��+533V��DQG�LQVWL�
WXWLRQV�KDYH�KDG�WR�PDNH�PDQ\�GHFLVLRQV�UHODWHG�WR�
RQJRLQJ�UHVHDUFK�LQ�DQ�HQYLURQPHQW�ZLWK�WKH�&29,'-
���YLUXV���7KH\�KDYH�KDG�WR�FRQVLGHU�KRZ�WR�PDQDJH�
UHVHDUFK�EXGJHWV��UHVHDUFK�VWDII��VWXG\�YLVLWV��,5%�DS�
SURYDOV��VXEMHFW�VDIHW\��DQG�QXPHURXV�RWKHU�IDFWRUV���2I�
WKHVH�IDFWRUV��WKH�TXHVWLRQ�RI�VXEMHFW�VDIHW\�LV�WKH�PRVW�
LPSRUWDQW���7KH�)'$�JXLGDQFH�HQFRXUDJHV�VSRQVRUV�WR�
FRQVLGHU�³HDFK�FLUFXPVWDQFH��IRFXVLQJ�RQ�WKH�SRWHQWLDO�
LPSDFW�RQ�WKH�VDIHW\�RI�WULDO�SDUWLFLSDQWV��DQG�PRGLI\�
VWXG\�FRQGXFW�DFFRUGLQJO\�´����S����7KHUH�DUH�VRPH�VWXG�
LHV�WKDW�QHHGHG�WR�EH�SXW�RQ�KROG�EHFDXVH�WKH�EHQHILW�RI�
SDUWLFLSDWLRQ�LQ�WKH�VWXG\��RU�ODFN�WKHUHRI��ZRXOG�QRW�
MXVWLI\�WKH�DGGLWLRQDO�ULVN�RI�SRWHQWLDOO\�H[SRVLQJ�VXE�
MHFWV�WR�&29,'-�����)RU�RWKHU�WULDOV��VXEMHFWV�PD\�EHQ�
HILW�WKH�PRVW�E\�FRQWLQXLQJ�VWXG\�SDUWLFLSDWLRQ��VXFK�DV�
LQ�FDVHV�ZKHUH�DQ�LQYHVWLJDWLRQDO�WUHDWPHQW�LV�LQYROYHG���
$V�UHVHDUFKHUV��,5%V��+533V�DQG�LQVWLWXWLRQV�FDUU\�RXW�
UHVHDUFK�GXULQJ�WKH�FXUUHQW�SDQGHPLF��DQG�GHYHORS�SUR�
FHGXUHV�IRU�KDQGOLQJ�GLVDVWHUV��SURWHFWLQJ�KXPDQ�VXE�
MHFWV�LV�WKH�KLJKHVW�SULRULW\� 

 

5HIHUHQFHV� 

�� 2IILFH�RI�+XPDQ�5HVHDUFK�3URWHFWLRQV��2+53����0D\��
�������(IIHFWV�RI�'LVDVWHUV�RQ�+XPDQ�5HVHDUFK�3URWHF�
WLRQV�3URJUDPV�*XLGDQFH��5HWULHYHG�IURP�KWWSV���
ZZZ�KKV�JRY�RKUS�UHJXODWLRQV-DQG-SROLF\�JXLGDQFH�
HIIHFWV-RI-GLVDVWHUV-RQ-KXPDQ-UHVHDUFK-SURWHFWLRQV-
SURJUDPV-JXLGDQFH�LQGH[�KWPO� 

�� 3URFODPDWLRQ�RQ�'HFODULQJ�D�1DWLRQDO�(PHUJHQF\�&RQ�
FHUQLQJ�WKH�1RYHO�&RURQDYLUXV�'LVHDVH��&29,'-����
2XWEUHDN��0DUFK���������5HWULHYHG�IURP�KWWSV���
ZZZ�ZKLWHKRXVH�JRY�SUHVLGHQWLDO-DFWLRQV�SURFODPDWLRQ
-GHFODULQJ-QDWLRQDO-HPHUJHQF\-FRQFHUQLQJ-QRYHO-
FRURQDYLUXV-GLVHDVH-FRYLG-��-RXWEUHDN��� 

�� 7KH�)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ��)'$����0DUFK��
�������&RQGXFW�RI�&OLQLFDO�7ULDOV�RI�0HGLFDO�3URGXFWV�
'XULQJ�WKH�&29,'-���3DQGHPLF��5HWULHYHG�IURP�
KWWSV���ZZZ�IGD�JRY�PHGLD��������GRZQORDG 

ZĞƐŽƵƌĐĞƐ 

&RQGXFWLQJ�+XPDQ�6XEMHFW�5HVHDUFK�'XULQJ�
WKH�&29,'-���3DQGHPLF 

 7KH�'HSDUWPHQW�RI�WKH�1DY\�+XPDQ�5HVHDUFK�
3URWHFWLRQ�3URJUDP��'21�+533��UHFRJQL]HV�WKH�SR�
WHQWLDO�LPSDFW�RI�WKH�&RURQDYLUXV�'LVHDVH������
�&29,'-����SDQGHPLF�RQ�UHVHDUFK�DQG�&RPPDQG�
PLVVLRQ� �'21�+533�VXSSRUWV�HDFK�+533��LQ�FRRUGL�
QDWLRQ�ZLWK�LWV�,5%�RU�VWDII��DV�GHHPHG�DSSURSULDWH��LQ�
WKH�GHYHORSPHQW�RI�JXLGDQFH�RU�SURFHVVHV�WKDW�EHVW�HQ�
VXUH�FRPSOLDQFH�GXULQJ�DQG�LPPHGLDWHO\�IROORZLQJ�WKH�
&29,'-���SDQGHPLF�ZKLOH�FRQWLQXLQJ�WR�PDLQWDLQ�
FRPSOLDQFH�ZLWK�DOO�DSSOLFDEOH�KXPDQ�VXEMHFWV�UH�
VHDUFK�UHJXODWLRQV���3OHDVH�VHH�EHORZ�K\SHUOLQNV�IRU�
UHVRXUFHV�RQ�WKLV�WRSLF� 
 
à )'$�*XLGDQFH�RQ�&RQGXFW�RI�&OLQLFDO�7ULDOV�RI�

0HGLFDO�3URGXFWV�GXULQJ�&29,'-���3XEOLF�+HDOWK�
(PHUJHQF\� 

 
à 2+53�*XLGDQFH�RQ�&29,'-�� 
 



5(6($5&+�3527(&7,216�83'$7( � -XQH����� 

 

 

��������������
��������� 

�������ȋ����Ȍ 
��������������

 
 
7KLV�LV�SDUW�RI�D�VHULHV�
RI�KLVWRULFDO�1DY\�

PHGLFDO�5	'�SDQHOV�
SUHSDUHG�E\�0U��

$QGUp�%��6RERFLQVNL��
%80('�+LVWRULDQ���
7KH�PLVVLRQ�RI�WKH�
%80('�+LVWRU\�

2IILFH�LV�WR�SURPRWH��
SUHVHUYH��DQG�

GRFXPHQW�WKH�KLVWRU\�
DQG�KHULWDJH�RI�WKH�
1DY\�0HGLFDO�

'HSDUWPHQW��SDVW�DQG�
SUHVHQW���7KLV�PLVVLRQ�

LV�DFFRPSOLVKHG�
WKURXJK�PDQDJHPHQW�

RI�WKH�1DY\
V�
FRPPHPRUDWLRQ�
KLVWRULFDO�RXWUHDFK�

SURJUDP��RUDO�KLVWRU\�
SURJUDP��FRPPDQG�
RSHUDWLRQV�UHSRUW�
SURJUDP��UHIHUHQFH�
GHVN��SXEOLFDWLRQ�

SURJUDP�DQG�DUFKLYHV�
KLVWRULFDO�FROOHFWLRQ�� 
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· '21�+533�LV�SOHDVHG�WR�DQQRXQFH�D�QHZ�PLO6XLWH�VLWH�IRU�WKH�'21�UHVHDUFK�SURWHFWLRQV�FRPPXQLW\� �7KH�

'21�+533�PLO6XLWH�VLWH�FDQ�EH�YLVLWHG�E\�PLO6XLWH�XVHUV�ZKR�UHTXHVW�DFFHVV� �$Q\RQH�ZLWK�D�'HSDUWPHQW�RI�
'HIHQVH��'R'��&RPPRQ�$FFHVV�&DUG��&$&��FDQ�FUHDWH�D�PLO6XLWH�DFFRXQW� �)ROORZ�WKH�OLQN�EHORZ�DQG�
VXEVHTXHQW�SURPSWV�WR�UHTXHVW�DFFHVV��KWWSV���ZZZ�PLOVXLWH�PLO�ERRN�JURXSV�GRQ-KUSS� 

 
· 7KH�2IILFH�RI�WKH�8QGHU�6HFUHWDU\�RI�'HIHQVH�IRU�5HVHDUFK�DQG�(QJLQHHULQJ��286'�5	(���UHOHDVHG�WKH�

'HSDUWPHQW�RI�'HIHQVH�,QVWUXFWLRQ�����������3URWHFWLRQ�RI�+XPDQ�6XEMHFWV�DQG�$GKHUHQFH�WR�(WKLFDO�
6WDQGDUGV�LQ�'R'-&RQGXFWHG�DQG�-6XSSRUWHG�5HVHDUFK���'R',����������GDWHG����$SULO�������FDQFHOOLQJ�WKH�
SUHYLRXV�LQVWUXFWLRQ�RI���1RYHPEHU������ 

 
· &RPPDQGHU�/HHGMLD�6YHF�DVVXPHV�WKH�UROH�RI�'LUHFWRU��'21�+533� 
 
 
 

���'21�+533�1HZV�� 

+DYH�D��*RRG�1HZV��VWRU\�RU�SLFWXUH�IURP�\RXU�5HVHDUFK�3URWHFWLRQ�3URJUDP"��
'RQ
W�NHHS�LW�WR�\RXUVHOI���:K\�QRW�VKDUH�LW�ZLWK�WKH�'21�5HVHDUFK�3URWHFWLRQ�FRP�
PXQLW\"��:H¶UH�ORRNLQJ�IRU�PDWHULDO�WR�SXEOLVK�LQ�WKH�5HVHDUFK�3URWHFWLRQV�8SGDWH�
QHZVOHWWHU���6HQG�\RXU�UHVHDUFK�QHZV��VXFFHVV�VWRULHV��WLSV��SLFWXUHV��OHVVRQV�OHDUQHG��
RU�RWKHU�PDWHULDO�UHODWHG�WR�WKH�HWKLFDO�FRQGXFW�RI��KXPDQ�UHVHDUFK�WR�
XVQ�QFU�EXPHGIFKYD�PE[�GRQ-KUSS#PDLO�PLO�� 

:H�1HHG�<RXU�+HOS� 

*HW�D�%=�IURP�538 

5(6($5&+� 3527(&7,216� 83'$7(� LV� SXEOLVKHG� E\� WKH� 'HSDUWPHQW� RI� WKH� 1DY\� +XPDQ�
5HVHDUFK� 3URWHFWLRQ� 3URJUDP�� (PDLO� DGGUHVV�� XVQ�QFU�EXPHGIFKYD�PE[�GRQ-KUSS#PDLO�PLO��
7HOHSKRQH���������-������ 0DWHULDO� DSSHDULQJ� LQ� 5(6($5&+� 3527(&7,216� 83'$7(� LV� QRW�
FRS\ULJKWHG�DQG�PD\�EH�UHGLVWULEXWHG�LQ�HOHFWURQLF�RU�SULQWHG�IRUP� 


