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'U 3DPHOD�$QGDQGD

$%675$&7�

6RXWK�$IULFD¶V�QHZO\�HQDFWHG�,QWHOOHFWXDO�3URSHUW\�5LJKWV�IURP�3XEOLFO\�)LQDQFHG�5HVHDUFK�DQG�
'HYHORSPHQW�$FW��KHUHLQDIWHU�,35�$FW���FDPH�LQWR�IRUFH�RQ���$XJXVW��������,W�DLPV�WR�HQVXUH�
WKDW� WKH� LQWHOOHFWXDO� SURSHUW\� ULJKW� RXWFRPHV� RI� SXEOLFO\�ILQDQFHG� UHVHDUFK� DQG� GHYHORSPHQW�
�5�	� '�� DUH� SURWHFWHG� DQG� FRPPHUFLDOL]HG� IRU� WKH� EHQHILW� RI� WKH� SHRSOH� RI� 6RXWK� $IULFD���
%HQHILWV�HQYLVDJHG�LQ�WKH�$FW�LQFOXGH�VRFLDO��HFRQRPLF��DQG�PLOLWDU\�RU�VRPH�RWKHU�EHQHILW���7KH�
$FW��ZKLFK�KDV�XVHG�%D\K�'ROH�VW\OH� OHJLVODWLRQ��� KDV� IDU�UHDFKLQJ� HIIHFWV� RQ�KHDOWK� UHVHDUFK��
SDUWLFXODUO\�RQ�GDWD�VKDULQJ��ZKLFK� LV�FRQVLGHUHG�HVVHQWLDO� IRU�H[SHGLWHG� WUDQVODWLRQ�RI�FOLQLFDO�
UHVHDUFK� UHVXOWV� LQWR� NQRZOHGJH�� SURGXFWV�� DQG� SURFHGXUHV� WR� LPSURYH� KXPDQ� KHDOWK�� � 7KLV�
QRWZLWKVWDQGLQJ��UHVHDUFKHUV�RIWHQ�IDFH�GLIILFXOWLHV�LQ�REWDLQLQJ�WKHLU�FROOHDJXHV¶�SHUPLVVLRQ�LQ�
VKDULQJ� GDWD�� � 7KLV� SDSHU� KLJKOLJKWV� FRQFHUQV� DERXW� LQWHOOHFWXDO� SURSHUW\� �,3�� SURWHFWLRQ� E\
3XEOLFO\�)LQDQFHG�5HVHDUFK�,QVWLWXWLRQV��3)5,V��DQG�KRZ�6RXWK�$IULFD¶V�,35�$FW�KDV�GHDOW�ZLWK�
WKHVH�FRQFHUQV��

.H\ZRUGV� FOLQLFDO� UHVHDUFK�� GDWD� VKDULQJ�� KHDOWK� UHVHDUFK�� LQWHOOHFWXDO� SURSHUW\�� SXEOLFO\�
ILQDQFHG�UHVHDUFK�LQVWLWXWLRQV�

,� ,1752'8&7,21�

� 6WDNHKROGHUV� LQ� WKH� FOLQLFDO� UHVHDUFK� LQGXVWU\�� SDUWLFXODUO\� LQ� GHYHORSLQJ� $IULFDQ�
FRXQWULHV��PXVW�FRQWHQG�ZLWK�FRPSOH[�LVVXHV�UHODWLQJ� WR�GDWD�VKDULQJ��7KHVH�FRPSOH[LWLHV�PD\�
DULVH�IURP�GLYHUVH�LQVWLWXWLRQDO�SROLFLHV���)XUWKHUPRUH��GHDOLQJ�ZLWK�PXOWLSOH�SDWHQW�KROGHUV�FDQ�
UHVXOW�LQ�GLIILFXOW��SURWUDFWHG�DQG�FRVWO\�QHJRWLDWLRQV����$�UHFHQW�UHSRUW�HVWDEOLVKHG�WKDW�WKHUH�LV�D�
JHQHUDO�ODFN�RI�DZDUHQHVV�DQG�VXIILFLHQWO\�GHHS�XQGHUVWDQGLQJ�RI�LQWHOOHFWXDO�SURSHUW\�ULJKWV�RQ�
WKH�SDUW�RI�LQYHVWLJDWRUV��ZKLFK�FDQ�VWLIOH�WKH�YLWDO�GLVVHPLQDWLRQ�RI�VFLHQFH����$FFRUGLQJ�WR�WKH�
UHSRUW�� µ,35� LV� RIWHQ� FLWHG� DV� D� UHDVRQ� ZK\� UHVXOWV� FDQQRW� EH� GLVVHPLQDWHG�� UHVXOWLQJ� LQ� D�
SRWHQWLDO� FRQIOLFW� EHWZHHQ� WKH� SULQFLSOH� RI� VKDULQJ� GDWD� DQG� D� V\VWHP� WKDW� VXSSRUWV� ZHDOWK�
FUHDWLRQ�E\�SURWHFWLQJ�LQWHOOHFWXDO�SURSHUW\�¶���7KH�XVXDO�H[SHFWDWLRQ�WKDW�WKH�LQLWLDO�LQYHVWLJDWRUV�
PD\� EHQHILW� IURP� ILUVW� DQG� FRQWLQXLQJ� XVH�� EXW� QRW� IURP� SURORQJHG� H[FOXVLYH� XVH�� PD\� QRW�

'U� 3DPHOD� $QGDQGD� �.HQ\D�� LV� $VVRFLDWH� 3URIHVVRU� RI� /DZ� DW� WKH� 8QLYHUVLW\� RI� WKH�
:LWZDWHUVUDQG�� -RKDQQHVEXUJ�� ZKHUH� VKH� FRRUGLQDWHV� DQG� OHFWXUHV� LQ� ,QWHOOHFWXDO� 3URSHUW\� /DZ� LQ� WKH�
XQGHUJUDGXDWH� SURJUDPPH�� � 6KH� KROGV� D� 3K'� LQ� /DZ� IURP� WKH� 8QLYHUVLW\� RI� WKH�:LWZDWHUVUDQG�� � KHU�
GRFWRUDO� WKHVLV� IRFXVVHG� RQ� ODZ�� UHJXODWLRQ�� DQG� ELRPHGLFDO� VFLHQFHV� �FOLQLFDO� UHVHDUFK��� � +HU� UHVHDUFK�
LQWHUHVWV�DUH�LQ�WKH�DUHDV�RI�LQWHOOHFWXDO�SURSHUW\�ODZ��ELRWHFKQRORJ\��KHDOWK�ODZ��ELRHWKLFV��SROLF\�DQDO\VLV�
DQG�UHJXODWLRQ�RI�ELRPHGLFDO�VFLHQFHV���6KH�KDV�SXEOLVKHG�H[WHQVLYHO\�RQ�WKHVH�WRSLFV��

��$FW�1R������������
��7KH�3ROLF\�)UDPHZRUN�GRFXPHQW��RQ�ZKLFK�WKH�OHJLVODWLRQ�LV�EDVHG��VSHFLILFDOO\�PHQWLRQV�WKH�

QHHG�WR�EDVH�WKH�OHJLVODWLRQ�RQ�EHVW�JOREDO�SUDFWLFH�DQG�UHIHUV�WR�WKH�%D\K�'ROH�$FW���6HH�'HSDUWPHQW�RI�
6FLHQFH� DQG� 7HFKQRORJ\�� ,QWHOOHFWXDO� 3URSHUW\� 5LJKWV� �,35�� IURP� 3XEOLFO\� )LQDQFHG� 5HVHDUFK� 3ROLF\�
'RFXPHQW���-XO\��������SDJH����

�� 7KH� (XURSHDQ� 6FLHQFH� )RXQGDWLRQ�� )RUZDUG� /RRN� ±� ,QYHVWLJDWRU�'ULYHQ� &OLQLFDO�
7ULDOV�����������$YDLODEOH�RQOLQH�DW�KWWS���ZZZ�HVI�RUJ�ILOHDGPLQ�OLQNV�(05&�)/B,'&7�SGI�DFFHVVHG�RQ�
���6HSWHPEHU�������

��LELG��
��LELG���SDJH����



'U�3DPHOD�$QGDQGD�

��

DOZD\V� EH� PHW�� SDUWLFXODUO\� DW� WKH� EUHDNWKURXJK� VWDJH�� ZKHQ� DQ\� RXWFRPHV� PXVW� EH� NHSW�
FRQILGHQWLDO�DW�OHDVW�XQWLO�SDWHQW�DSSOLFDWLRQV�DUH�ILOHG��

� 7KH�SKDUPDFHXWLFDO� VHFWRU� LV�ZLGHO\�QRWHG� WR�EH�NQRZOHGJH� LQWHQVLYH�DQG�VHQVLWLYH� WR�
LQWHOOHFWXDO� SURSHUW\� ULJKWV�� �(TXDOO\�� LW� KDV�XQXVXDO� SURPLQHQFH� LQ� WKH�GHEDWH�RYHU� ,3�SROLF\��
HVSHFLDOO\� WKH� UHODWLRQVKLS�EHWZHHQ� LQWHOOHFWXDO�SURSHUW\� ULJKWV��5�	�'� LQFHQWLYHV��SULFLQJ�DQG�
DFFHVV�WR�PHGLFLQHV��� �$OO�WKHVH�LVVXHV�DUH�GLUHFWO\�DIIHFWHG�E\�DFFHVV�WR�FOLQLFDO�UHVHDUFK�GDWD��
ZKLFK�HYHQWXDOO\�LPSDFWV�SURGXFW�GHYHORSPHQW��

� 7KH� 6RXWK� $IULFDQ� ,35� $FW� SURYLGHV� D� OHJDO� IUDPHZRUN� WKDW� DLPV� WR� IRVWHU� ,3�
PDQDJHPHQW���,W�KDV�EHHQ�FRUUHFWO\�DUJXHG�WKDW�OHJDO�IUDPHZRUNV�JRYHUQLQJ�WHFKQRORJ\�WUDQVIHU�
EHWZHHQ� SXEOLFO\�IXQGHG� ELRPHGLFDO� UHVHDUFK� LQVWLWXWLRQV� DQG� FRPPHUFLDO� HQWLWLHV� SOD\� D�
VLJQLILFDQW�UROH�LQ�VKDSLQJ�FRPSHWLWLRQ��� �,W� LV�DJDLQVW�WKLV�EDFNJURXQG�WKDW�WKLV�SDSHU�FULWLFDOO\�
UHYLHZV� WKH� LPSDFW�RI� WKH�6RXWK�$IULFDQ� ,35�$FW�� �6LQFH� WKH�$FW� LV� UHODWLYHO\�QHZ�� WKLV�SDSHU�
ZLOO�DLP�WR�FRQVLGHU�WKH�H[WHQW�WR�ZKLFK�LW�KDV�GHDOW�ZLWK�UHOHYDQW�RQJRLQJ�GHEDWHV�DQG��IXUWKHU��
WR�LVRODWH�OHVVRQV�WKDW�SROLF\PDNHUV�DQG�UHVHDUFKHUV�IURP�RWKHU�MXULVGLFWLRQV�FDQ�OHDUQ�IURP�WKH�
6RXWK�$IULFDQ�H[SHULHQFH��

,,� &21&(516� $%287� ,17(//(&78$/� 3523(57<� 3527(&7,21� %<�
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� 3XEOLFO\�ILQDQFHG� UHVHDUFK� LQVWLWXWLRQV� �3)5,V�� LQ� 6RXWK� $IULFD� FRQVLVW� ODUJHO\� RI�
KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�DQG�VWDWXWRU\�VFLHQFH�FRXQFLOV�RU�UHVHDUFK�LQVWLWXWHV���7KHVH�3)5,V�
DOVR�IRUP�WKH�ODUJHVW�FRQFHQWUDWLRQ�RI�VNLOOV�DQG�SHUVRQQHO�LQ�WKH�DUHD�RI�VFLHQFH�DQG�WHFKQRORJ\�
LQ�6RXWK�$IULFD��

� ,W� LV� LPSRUWDQW� WR� QRWH� WKDW� 6RXWK� $IULFD� LV� D� VHYHUHO\� VNLOO�FRQVWUDLQHG� VRFLHW\���

3HUKDSV� WKLV� H[SODLQV� WKH� UHDVRQ� IRU� WKH� JRYHUQPHQW¶V� OHJLVODWLYH� LQWHUYHQWLRQ� LQ� WKLV� DUHD��
$QRWKHU� UHDVRQ� GULYLQJ� WKH� LQWHUYHQWLRQ� LV� WKDW� WKH� 6RXWK� $IULFDQ� 1DWLRQDO� 5HVHDUFK� DQG�
'HYHORSPHQW� 6WUDWHJ\� LGHQWLILHG� WKH� ODFN� RI� D� SROLF\� IUDPHZRUN� LQ� UHODWLRQ� WR� LQWHOOHFWXDO�
SURSHUW\�DULVLQJ� IURP�SXEOLF� IXQGV�DOORFDWHG� WR� UHVHDUFK�DV�D�FRQFHUQ���� �.DSODQ�REVHUYHV� WKDW�
WKH�VWUDWHJ\�IRFXVVHG�PRUH�RQ�SXEOLFO\�ILQDQFHG�UHVHDUFK�ZLWKRXW�IRFXVVLQJ�RQ�WKH�WRWDOLW\�RI�WKH�
ZLGHU� ,3�V\VWHP�RU� LWV�HFRQRPLF�DQG�VRFLDO� LPSDFWV���� �7KLV� OLPLWHG�IRFXV� LV�D� UHDO�FRQFHUQ� LQ�
YLHZ�RI�WKH�IDFW�WKDW�UHVHDUFK�KDV�HVWDEOLVKHG�WKDW�PRVW�3)5,V�ODFN�WKH�LQIUDVWUXFWXUH�WR�PDQDJH�

��*HRUJHV�6�6KHPGRH�� 
,QWURGXFWLRQ� WR� ,QWHOOHFWXDO�3URSHUW\�5LJKWV� IRU� ,QYHVWLJDWRUV� LQ�+HDOWK�
5HVHDUFK�DQG�,QVWLWXWLRQDO�,QWHOOHFWXDO�3URSHUW\�3ROLF\
�����������6�$FWD7URSLFD�6����

�� 
7KH� (FRQRPLFV� RI� ,QWHOOHFWXDO� 3URSHUW\�� 6XJJHVWLRQV� IRU� )XUWKHU� 5HVHDUFK� LQ� 'HYHORSLQJ�
&RXQWULHV�DQG�&RXQWULHV�ZLWK�(FRQRPLHV�LQ�7UDQVLWLRQ
 �:,32�-DQXDU\��������SDJH�����

��LELG���SDJH������
��0�6LEDQGD��
,QWHOOHFWXDO�3URSHUW\��&RPPHUFLDOL]DWLRQ�DQG�,QVWLWXWLRQDO�$UUDQJHPHQWV�DW�6RXWK�

$IULFDQ� 3XEOLFO\� )LQDQFHG� 5HVHDUFK� ,QVWLWXWLRQV
�� LQ� '�� .DSODQ �HG�� 7KH� (FRQRPLFV� RI� ,QWHOOHFWXDO�
3URSHUW\�LQ�6RXWK�$IULFD �:,32��������SS������WR�����

��� %6� -DYRUFLN�� 
7KH�&RPSRVLWLRQ� RI� )RUHLJQ�'LUHFW� ,QYHVWPHQW� DQG� 3URWHFWLRQ� RI� ,QWHOOHFWXDO�
3URSHUW\�5LJKWV��(YLGHQFH�IURP�7UDQVLWLRQ�(FRQRPLHV
���������� (XURSHDQ�(FRQRPLF�5HYLHZ ����FLWHG�LQ
'�.DSODQ��,QWHOOHFWXDO�3URSHUW\�5LJKWV�DQG�,QQRYDWLRQ�LQ�6RXWK�$IULFD��$�)UDPHZRUN� LQ�'�.DSODQ �HG�
�:,32��������SS����WR���

�� '�.DSODQ�� 
,QWHOOHFWXDO� 3URSHUW\� 5LJKWV� DQG� ,QQRYDWLRQ� LQ� 6RXWK�$IULFD�� � $� )UDPHZRUN
� LQ�
'�.DSODQ��HG��7KH�(FRQRPLFV�RI�,QWHOOHFWXDO�3URSHUW\�LQ�6RXWK�$IULFD��:,32���������SDJH����

�� LELG�



7KH�,PSDFW�RI�,QWHOOHFWXDO�3URSHUW\�5LJKWV�3URWHFWLRQ�E\�3XEOLFO\�)LQDQFHG�5HVHDUFK�,QVWLWXWLRQV�RQ�
&OLQLFDO�5HVHDUFK��/HVVRQV�IURP�6RXWK�$IULFD�

���

WKH� SURFHVV� RI� LQYHQWLRQ� GLVFORVXUHV�� ILOLQJ� RI� SDWHQW� DSSOLFDWLRQV�� WHFKQRORJ\� WUDQVIHU� DQG�
UHOHYDQW�SROLFLHV�IRU�,3�LVVXHV���

� 7KH� 3)5,V� DUH� QRWDEO\� FKDUDFWHUL]HG� E\� ORZ� SDWHQWLQJ� DFWLYLW\� FRXSOHG� ZLWK� ORZ�
FRQYHUVLRQV�WR�OLFHQFHV�DQG�RU�SURGXFWV���� �$V�ZLOO�EH�GHPRQVWUDWHG�LQ�WKLV�SDSHU��WKH�,35�$FW�
FDQ�EH�D�FDWDO\VW�IRU�SURGXFW�GHYHORSPHQW�DV�LW�SURYLGHV�VRPH�SROLF\�JXLGHOLQHV�IRU�KDUQHVVLQJ�
NQRZOHGJH�DQG�IRVWHULQJ�SURGXFW�GHYHORSPHQW���7KLV�LV�EHFDXVH�WKH�,35�$FW�DLPV�DW�µLPSURYHG�
TXDOLW\�RI�SDWHQWLQJ�DQG�KLJKHU�FRQYHUVLRQ�RI�SDWHQWV�WR�OLFHQFHV�DQG�RU�SURGXFWV�DQG�VHUYLFHV¶��

7KH� $FW� LV� D� YDVW� LPSURYHPHQW� FRPSDUHG� WR� WKH� %LOO� WKDW� ZDV� LQLWLDOO\� SXEOLVKHG� IRU� SXEOLF�
FRPPHQWV�� �9LVVHU�� IRU� LQVWDQFH��JUDSKLFDOO\�GHVFULEHG� WKH�%LOO� DV�SDYLQJ� WKH�SDWK� WR� UHVHDUFK�
KHOO�ZLWK�WKH�EHVW�LQWHQWLRQV�����9LVVHU¶V�ZHOO�IRXQGHG�DUJXPHQWV�LQ�VXSSRUW�RI�KLV�GHVFULSWLRQ�RI�
WKH�%LOO�FHQWUHG�RQ�WKH�IDFW�WKDW�LWV�H[FOXVLYH�IRFXV�RQ�SDWHQWV�DQG�WKH�LQFOXVLRQ�RI�RWKHU�W\SHV�RI�
LQWHOOHFWXDO� SURSHUW\� ULJKWV�� RQO\� LI� WKH\� IRUP� DQ� LQWHJUDO� SDUW� RI� WKH� LQYHQWLRQ�� ZHUH� UDWKHU�
REVFXUH���� � 2WKHU� FULWLFV� DOVR� QRWHG� WKDW� WKH� LQLWLDO� GUDIW� RI� WKH� OHJLVODWLRQ� ZDV� µH[WUHPHO\�
VWULQJHQW� DQG� UHVWULFWLYH� DV� LW� OLPLWHG� WKH� ULJKW� WR� SXEOLVK� DQ\� UHVHDUFK� UHVXOWV� XQWLO� WKH� SDWHQW�
SRWHQWLDO�RI�WKH�UHVHDUFK�KDG�EHHQ�HVWDEOLVKHG¶���

� 7KH�UHOHYDQW�LQWHOOHFWXDO�SURSHUW\�ULJKWV�WKDW�LPSDFW�SURGXFW�GHYHORSPHQW�DUH�FRS\ULJKW�
LQ� VXSSRUWLQJ� SXEOLFDWLRQV� DQG� PDWHULDO�� WUDGHPDUN� SURWHFWLRQ� RI� EUDQGV� DQG� DGPLQLVWUDWLYH�
PHFKDQLVPV� RU� VXL� JHQHULV� SURYLVLRQV� JLYLQJ� SURSULHWDU\� ULJKWV� LQ� FOLQLFDO� DQG�PDQXIDFWXULQJ�
GDWD�XVHG�WR�VXSSRUW�UHJXODWRU\�DSSURYDO�����7KHVH�LQWHOOHFWXDO�SURSHUW\�ULJKWV�VKRZ�D�FOHDU�OLQN�
EHWZHHQ� FOLQLFDO� UHVHDUFK� GDWD� VKDULQJ� DQG� SURGXFW� GHYHORSPHQW�� � )RU� LQVWDQFH�� FRQGXFWLQJ�
LQGHSHQGHQW�FOLQLFDO�WULDOV�ZKLOH�D�SDWHQW�LV�VWLOO�LQ�IRUFH�PD\�RU�PD\�QRW�EH�FRYHUHG�E\�UHVHDUFK�
H[HPSWLRQ�DQG�WKLV�FHUWDLQO\�KDV�DQ�HIIHFW�RQ�WKH�VSHHG�ZLWK�ZKLFK�JHQHULFV�HQWHU�WKH�PDUNHW�DQG�
WKH�LQWHQVLW\�RI�JHQHULF�FRPSHWLWLRQ�����,W�KDV�HTXDOO\�EHHQ�QRWHG�WKDW�GDWD�H[FOXVLYLW\�OLPLWV�WKH�
DELOLW\�RI�ORFDO�JHQHULF�PDQXIDFWXUHUV�WR�HQWHU�WKH�PDUNHW�DV�WKH\�DUH�UHTXLUHG�WR�XQGHUWDNH�WKHLU�
RZQ� FOLQLFDO� WHVWV� ZKLFK� FDQ� EH� WLPH�FRQVXPLQJ� DQG� FRVWO\���� � &XUUHQW� OLWHUDWXUH�� KRZHYHU��
VKRZV� WKDW� 
PDQ\� SKDUPDFHXWLFDO� DQG� ELRWHFKQRORJ\� FRPSDQLHV� DFNQRZOHGJH� VXEOLFHQVLQJ� WR�
JHQHULF�SURGXFHUV�DV�D�VRFLDOO\�UHVSRQVLEOH�DQG�ILQDQFLDOO\�YLDEOH�PHWKRG�WR�VXSSO\�PHGLFLQHV�WR�
ORZ�PDUJLQ�GHYHORSLQJ�ZRUOG�PDUNHWV�
��

� 7KH�WZR�QRUPDWLYH�IDFHWV�IRU�WKH�HFRQRPLF�MXVWLILFDWLRQ�RI�SDWHQWLQJ�E\�XQLYHUVLWLHV�DUH�
FRPPHUFLDOL]DWLRQ�DQG�SXEOLF�LQWHUHVW�MXVWLILFDWLRQ�����7KHVH�UDLVH�D�QXPEHU�RI�FRQFHUQV�

�� 6LEDQGD��QRWH�����SDJH�����
�� LELG���SDJH�����
�� LELG���SDJH�����
���&RHQUDDG�9LVVHU�� 
,QWHOOHFWXDO�3URSHUW\�5LJKWV�IURP�3XEOLFO\�)LQDQFHG�5HVHDUFK�� WKH�:D\�WR�

5HVHDUFK�+HOO�LV�3DYHG�ZLWK�*RRG�,QWHQWLRQV
��������������6$�0HUFDQWLOH�/DZ�-RXUQDO������SDJH����
���LELG���SDJH������
��� (YH� *UD\�� 3RVLWLRQ� 3DSHU� ��� 1DWLRQDO� (QYLURQPHQWDO� 6FDQ� RI� 6RXWK� $IULFDQ� 6FKRODUO\�

3XEOLVKLQJ��7KH�&HQWUH�RI�(GXFDWLRQDO�7HFKQRORJ\��8QLYHUVLW\�RI�&DSH�7RZQ��$SULO���������SDJH�����
���:,32��QRWH�����SDJH������
���LELG���SDJH������
���LELG���SDJH������
��� &(� &KHQ�� HW� DO��� 
7KH� 6LOHQW� (SLGHPLF� RI� ([FOXVLYH� 8QLYHUVLW\� /LFHQVLQJ� 3ROLFLHV� RQ�

&RPSRXQGV�IRU�1HJOHFWHG�'LVHDVHV�DQG�%H\RQG
�������������3/R6�1HJO�7URS�'LV��
���:,32��QRWH�����SDJH������



'U�3DPHOD�$QGDQGD�

��

5HVHDUFKHUV�FRQVLGHU�WKHLU�GDWD�SURSULHWDU\��

� 'DWD� LV� WKXV� GHHPHG� WR� SURYLGH� UHVHDUFKHUV� µZLWK� D� FRPSHWLWLYH� DGYDQWDJH� RYHU� RWKHU�
JURXSV�LQ�WHUPV�RI�GLVFRYHU\�DQG�IXUWKHU�DFTXLVLWLRQ�RI�IXQGV�WKDW�ZRXOG�H[SDQG�WKHLU�UHVHDUFK�
RSHUDWLRQV¶�DQG�IDLOXUH�WR�VKDUH�PD\�OHDG�WR�GXSOLFDWLRQ�RI�HIIRUWV�DQG�KLJK�FRVWV�RI�UHVHDUFK���

7KLV�FRQFHUQ�LV�GLUHFWO\�UHODWHG�WR�WKH�LWHP�EHORZ��

3URWHFWLRQ�RI�XSVWUHDP�UHVHDUFK�PDNHV�IROORZ�RQ�UHVHDUFK�FRVWO\�

� 7KLV�SRLQW� LV�GHEDWDEOH�VLQFH�VWXGLHV�KDYH�VKRZQ�QR�VWURQJ�HYLGHQFH�RI�DQWL�FRPPRQV�
WUHQGV�RU�VLJQLILFDQW�IRUHFORVXUH�RI�SXEOLF�VFLHQFH�LQ�UHVHDUFK�ILHOGV�ZKHUH�XQLYHUVLW\�SDWHQWLQJ�
LV�VLJQLILFDQW���

� 7KH�DYDLODEOH�HYLGHQFH�LV�FXUUHQWO\�PRUH�IRFXVVHG�RQ�GHYHORSHG�FRXQWULHV¶�H[SHULHQFH���
7KH�LVVXH�LV�UHOHYDQW��KRZHYHU��LQ�WKH�FRQWH[W�RI�FRXQWULHV�VXFK�DV�6RXWK�$IULFD�ZKHUH��DV�QRWHG�
HDUOLHU�� WKH� 5� 	� '� VWUDWHJ\� KDV� QRW� IRFXVVHG� RQ� WKH� WRWDOLW\� RI� WKH� ZLGHU� ,3� V\VWHP� RU� LWV�
HFRQRPLF� DQG� VRFLDO� LPSDFWV�� � 7KHUH� DUH� XQLTXH� FRQFHUQV� LQ�$IULFD�� ZKLFK�ZHUH� KLJKOLJKWHG�
GXULQJ�WKH�ILUVW�$IULFDQ�'DWD�&XUDWLRQ�&RQIHUHQFH����7KUHH�FRQFHUQV�PRVW�UHOHYDQW�WR�WKLV�SDSHU�
DUH�ZRUWK�PHQWLRQLQJ�KHUH����

/DFN� RI� LQIRUPDWLRQ� VKDULQJ� DQG� JXDUGLQJ� RI� SXEOLFO\�IXQGHG� GDWD� IURP� WKH� JHQHUDO�
SXEOLF��

RYHU�UHVWULFWLYH�LQWHOOHFWXDO�SURSHUW\�UHJXODWLRQV�DQG�ODZV�WKDW�GLVUHJDUGHG�WKH�SRWHQWLDO�
EHQHILWV�RI�GDWD�XVH�DQG�UHXVH�DPRQJ�WKH�SXEOLF��DQG�

SRRU�PDQDJHPHQW�SUDFWLFHV�DQG� LQIUDVWUXFWXUH�DQG�RU� WKH�GHOLEHUDWH�DWWHPSW� WR�FRQFHDO�
RU�GHVWUR\�GDWD�IRU�YDULRXV�UHDVRQV��

� ([SHULHQFH� IURP� WKH� 8QLYHUVLW\� RI� &DSH� 7RZQ¶V� FRPSXWDWLRQDO� ELRORJ\� JURXS�� IRU�
LQVWDQFH��VKRZV�WKDW�UHVHDUFKHUV�WHQG�WR�VKDUH�GDWD�RQO\�ZLWK�FROODERUDWRUV�VLQFH�SDWLHQW�GDWD�LV�
SULYDWH�����7KH�,QWHUQDWLRQDO�&RXQFLO�IRU�6FLHQFH��5HJLRQDO�2IILFH�IRU�$IULFD�DOVR�QRWHG�WKDW�WKH�
NH\�SUREOHPV�IDFLQJ�VFLHQWLILF�GDWD�LQ�$IULFD�DUH�UHVWULFWHG�IXQGLQJ�IRU�UHVHDUFK��ZKLFK�OHDGV�WR�D�
OLPLWHG�VFDOH�RI�GDWD�FROOHFWLRQ��SURWHFWHG�NQRZOHGJH�DQG�LQIRUPDWLRQ��DV�ZHOO�DV�GDWD�RZQHUVKLS�
DQG� SURWHFWLRQ� ±� DOO� LQWHOOHFWXDO� SURSHUW\� ULJKW� LVVXHV���� � 6RXWK�$IULFD� LV� QRW� LPPXQH� WR� WKHVH�
SUREOHPV��LQVRIDU�DV�LW�IDFHV�µFKDOOHQJHV�RI�DFFHVVLELOLW\�WR�UHVHDUFK�GDWD��DQG�«�ODFN�RI�IXQGLQJ�

��� (&� $G� &DUYDOKR�� HW� DO��� 
$SSOLFDWLRQ� 'HVFULSWLRQ� DQG� 3ROLF\� 0RGHO� LQ� &ROODERUDWLYH�
(QYLURQPHQW�IRU�6KDULQJ�RI�,QIRUPDWLRQ�RQ�(SLGHPLRORJLFDO�DQG�&OLQLFDO�5HVHDUFK�'DWD�6HWV
�������������
3/26 21(�

���:,32��QRWH�����SDJH������
��� )LUVW� $IULFDQ� 'LJLWDO� 0DQDJHPHQW� DQG� &XUDWLRQ� &RQIHUHQFH� DQG� :RUNVKRS�� 3UHWRULD��

������)HEUXDU\� ������ DYDLODEOH� RQOLQH� DW�� KWWS���VWDUGDWD�QUI�DF�]D�QDGLFF�SURJUDPPH�KWPO� DFFHVVHG�
���6HSWHPEHU�������

��� $FDGHP\� RI� 6FLHQFH� RI� 6RXWK� $IULFD�� 
)LUVW� $IULFDQ� 'LJLWDO� &XUDWLRQ� &RQIHUHQFH�� $�
5HVRXQGLQJ�6XFFHVV
��������������6FLHQFH�IRU�6RFLHW\�����3UHWRULD���SDJH�����

���1LFN\�0XOGHU��
'DWD�FXUDWLRQ�DQG�PDQDJHPHQW�DFWLYLWLHV�ZLWKLQ�WKH�8&7�>8QLYHUVLW\�RI�&DSH�
7RZQ@�&RPSXWDWLRQDO�%LRORJ\�*URXS
��)LUVW�$IULFDQ�'LJLWDO�0DQDJHPHQW�DQG�&XUDWLRQ�&RQIHUHQFH�DQG�
:RUNVKRS��3UHWRULD��������)HEUXDU\�������

��� $FKXR� (QRZ�� 
6WDWH� RI� 6FLHQWLILF� 'DWD� LQ� $IULFD
�� )LUVW� $IULFDQ� 'LJLWDO� 0DQDJHPHQW� DQG�
&XUDWLRQ�&RQIHUHQFH�DQG�:RUNVKRS��3UHWRULD��������)HEUXDU\�������



7KH�,PSDFW�RI�,QWHOOHFWXDO�3URSHUW\�5LJKWV�3URWHFWLRQ�E\�3XEOLFO\�)LQDQFHG�5HVHDUFK�,QVWLWXWLRQV�RQ�
&OLQLFDO�5HVHDUFK��/HVVRQV�IURP�6RXWK�$IULFD�

���

FULWHULD�DQG�DJUHHPHQWV�¶��� �7KH�VWUDWHJ\�6RXWK�$IULFD�FKRRVHV� WR�PDQDJH�LQWHOOHFWXDO�SURSHUW\�
ULJKWV�IURP�3)5,V�PXVW�WKXV�DGGUHVV�WKHVH�SUREOHPV����

� 7KH 5�	�'�H[SHQGLWXUH�WUHQGV�LQ�6RXWK�$IULFD�FRXOG�HTXDOO\�PDNH�WKH�H[SHULHQFH�ZLWK�
%D\K�'ROH�VW\OH�OHJLVODWLRQ��EDVHG�RQ�WKH�86�%D\K�'ROH�$FW��������GLIIHUHQW���)RU�LQVWDQFH��LQ�
�����������5�	�'�H[SHQGLWXUH�E\�EXVLQHVV�HQWHUSULVH�DPRXQWHG�WR�DSSUR[LPDWHO\�5���ELOOLRQ��
ZKLOH� WKH� JRYHUQPHQW¶V� DSSUR[LPDWH� H[SHQGLWXUH� DPRXQWHG� WR� 5� ���� ELOOLRQ�� � 7KH� UHOHYDQW�
ILJXUHV� IRU� ���������� ZHUH� 5� ��� ELOOLRQ� E\� EXVLQHVV� HQWHUSULVHV� DQG� 5� �� ELOOLRQ� E\� WKH�
JRYHUQPHQW���� � 7KLV� LV� LQ� VWDUN� FRQWUDVW� WR� WKH� VLWXDWLRQ� LQ� WKH� 8QLWHG� 6WDWHV�� ZKHUH� LQ� �����
IHGHUDO� UHVHDUFK� IXQGLQJ�ZDV� ��� SHU� FHQW��ZKLOH� LQGXVWU\� FRQWULEXWLRQ�ZDV� �� SHU� FHQW���� � 7KH�
WUHQG�LQ�WKH�8QLWHG�6WDWHV�LQ������ZDV����SHU�FHQW�IHGHUDO�FRQWULEXWLRQ�DQG���SHU�FHQW�LQGXVWU\�
FRQWULEXWLRQ���� � ,Q� FRPSDULQJ� WKH� IXQGLQJ� WUHQGV� EHWZHHQ� WKH� WZR� FRXQWULHV� EDVHG� RQ� �����
VXUYH\V��+HKHU�FRUUHFWO\�DUJXHV�WKDW�VXFK�D�µIXQGLQJ�SDWWHUQ�KDV�LPSOLFDWLRQV�IRU�,3�JHQHUDWLRQ�
DQG�RZQHUVKLS��DV�ZHOO��DQG�LV�DQ�H[DPSOH�RI� WKH�GLIIHUHQFHV�WKDW�QHHG�WR�EH�FRQVLGHUHG�ZKHQ�
PDNLQJ�SURMHFWLRQV�EDVHG�RQ�LQWHUQDWLRQDO�EHQFKPDUNV�¶����6RXWK�$IULFD¶V�5�	�'�VWUDWHJ\�VKRXOG�
KDYH�FRQVLGHUHG�WKH�SURSRUWLRQ�EHWZHHQ�JRYHUQPHQW�DQG�LQGXVWU\�H[SHQGLWXUH�RQ�5�	�'�IRU�WKH�
SXUSRVH�RI�HQVXULQJ�WKDW�WKH�QHZ�OHJLVODWLRQ�OHDGV�WR�PRUH�FRPPHUFLDOL]DWLRQ�RI�UHVHDUFK�IURP�
3)5,V��

&RXQWULHV� WKDW� KDYH� XVHG� %D\K�'ROH�VW\OH� OHJLVODWLRQ� KDYH� ZHDN� SURYLVLRQV� IRU� VDIHJXDUGLQJ�
SXEOLF�DFFHVV�WR�SXEOLFO\�VXSSRUWHG�PHGLFLQHV��

� 5HYLHZHUV�RI� WKH�%D\K�'ROH�$FW�KDYH�QRWHG� WKDW� LW� µKDV�EHHQ�PXFK� OHVV� VXFFHVVIXO�DW�
SURGXFLQJ� SXEOLF� JRRGV� IRU� KHDOWK�¶��� � 6R�� HW� DO�� KDYH�� IRU� LQVWDQFH�� SRLQWHG� RXW� WKDW� µFODLPV�
IDYRXULQJ� %D\K�'ROH�W\SH� LQLWLDWLYHV� RYHUVWDWH� WKH� $FW¶V� FRQWULEXWLRQV� WR� JURZWK� LQ� 86�
LQQRYDWLRQ�¶��

���0RVLEXGL�0DQJHQD��0LQLVWHU�RI�6FLHQFH�DQG�7HFKQRORJ\��6RXWK�$IULFD�� 
7KH�,PSOLFDWLRQV�RI�
WKH�2(&'�'HFODUDWLRQ� RQ�2SHQ�$FFHVV� WR� 6FLHQWLILF�'DWD� IRU�$IULFDQ� DQG� 6SHFLILFDOO\� 6RXWK�$IULFDQ�
3ROLF\�RQ�5HVHDUFK�'DWD�DQG�,QIRUPDWLRQ�0DQDJHPHQW�DQG�&XUDWLRQ
��)LUVW�$IULFDQ�'LJLWDO�0DQDJHPHQW�
DQG�&XUDWLRQ�&RQIHUHQFH�DQG�:RUNVKRS��3UHWRULD��������)HEUXDU\�������

���6RXWK�$IULFDQ�6FLHQFH�DQG�7HFKQRORJ\�,QGLFDWRUV�������SURGXFHG�E\� WKH�1DWLRQDO�$GYLVRU\�
&RXQFLO� RQ� ,QQRYDWLRQ� ,QGLFDWRUV� 5HIHUHQFH� *URXS�� SDJH� ���� DYDLODEOH� RQOLQH� DW��
KWWS���ZZZ�QDFLQQRYDWLRQ�EL]�ZS�FRQWHQW�XSORDGV�6RXWK�$IULFDQ�6FLHQFH�DQG�7HFKQRORJ\�,QGLFDWRUV�
�����SGI�DFFHVVHG����6HSWHPEHU�������

���$VVRFLDWLRQ� RI�8QLYHUVLW\�7HFKQRORJ\�0DQDJHUV� �$8780���86�/LFHQVLQJ�$FWLYLW\� 6XUYH\�
+LJKOLJKWV��)<�������FLWHG� LQ�$'��+HKHU�� 
%HQFKPDUNLQJ�RI�7HFKQRORJ\�7UDQVIHU�2IILFHV�DQG�:KDW� ,W�
0HDQV�IRU�'HYHORSLQJ�&RXQWULHV
�LQ $��.UDWWLJHU��HW�DO���HGV� ,QWHOOHFWXDO�3URSHUW\�0DQDJHPHQW�LQ�+HDOWK�
DQG� $JULFXOWXUDO� ,QQRYDWLRQ�� $� +DQGERRN� RI� %HVW� 3UDFWLFHV� �0,+5�� 2[IRUG�� 8QLWHG� .LQJGRP�� DQG�
3,35$��'DYLV��8QLWHG�6WDWHV���������

��� $8780�� 86� /LFHQVLQJ� $FWLYLW\� 6XUYH\� +LJKOLJKWV�� )<� ������ DYDLODEOH� RQOLQH� DW��
KWWS���ZZZ�DXWP�QHW�$0�7HPSODWH�FIP"6HFWLRQ 'RFXPHQWV	7HPSODWH �&0�&RQWHQW'LVSOD\�FIP	&RQ
WHQW,' �����DFFHVVHG����6HSWHPEHU�������

���+HKHU��QRWH������SDJH������
���&KHQ�&(��HW�DO���QRWH�����
���5$�1XJHQW�DQG�*7�.HXVFK��
*OREDO�+HDOWK��/HVVRQV�IURP�%D\K�'ROH
��LQ�$��.UDWWLJHU��HW�DO��

�HGV���� ,QWHOOHFWXDO� 3URSHUW\�0DQDJHPHQW� LQ�+HDOWK� DQG�$JULFXOWXUDO� ,QQRYDWLRQ�� $�+DQGERRN� RI� %HVW�
3UDFWLFHV��0,+5��2[IRUG�8.�DQG�3,35$��'DYLV��86� ������ �SDJH������

��� $'� 6R�� HW� DO��� 
,V� %D\K�'ROH� *RRG� IRU� 'HYHORSLQJ� &RXQWULHV"� /HVVRQV� )URP� WKH� 86�
([SHULHQFH
��������3/R6�%LR�O� �����



'U�3DPHOD�$QGDQGD�

��

� ,W�FDQ�EH�DUJXHG�WKDW�WKH�6RXWK�$IULFDQ�$FW�KDV�DWWHPSWHG�WR�LQFRUSRUDWH�SURYLVLRQV�WKDW�
FDQ�EH�XVHG�WR�VDIHJXDUG�SXEOLF�LQWHUHVWV�LQ�KHDOWK�UHVHDUFK�VSHFLILFDOO\�WKURXJK�WKH�LQFOXVLRQ�RI�
JRYHUQPHQW�ZDON�LQ�ULJKWV��ZKLFK�DUH�GLVFXVVHG�LQ�WKLV�SDSHU���7KLV�VW\OH�RI�VDIHJXDUGLQJ�SXEOLF�
LQWHUHVWV�LV�D�OHVVRQ�WKDW�RWKHU�MXULVGLFWLRQV�FDQ�OHDUQ�IURP�6RXWK�$IULFD��

3DWHQWLQJ�FRXOG�SHQDOL]H�LQVWLWXWLRQV�ZLWK�ZHDNHU�EDUJDLQLQJ�SRZHU�

� 3DWHQWLQJ� LV� EHFRPLQJ� LPSRUWDQW� IRU� LWV� EDUJDLQLQJ�SRZHU� LQ� IDFLOLWDWLQJ� WKH� H[FKDQJH�
DQG�VKDULQJ�RI�SURWHFWHG�WRROV�DQG�PDWHULDOV�����7KLV�LV�WUXH�LQVRIDU�DV�WKH�,35�UHJLPH�LV�YLHZHG�
DV� µLQFUHDVLQJO\� KLJK�SURWHFWLRQLVW¶� VXFK� WKDW� OHJLVODWLYH� UHPHGLHV� µFDQQRW� UHVROYH� WKH� PDMRU�
REVWDFOHV� WR� WKH� RSHQ� DYDLODELOLW\� DQG� H[FKDQJH� RI� VFLHQWLILF� GDWD� KHUHWRIRUH� LQ� WKH� SXEOLF�
GRPDLQ¶���� � ,Q� WKLV� UHJDUG��5HLFKPDQ�DQG�8KOLU� KDYH� FRQWHQGHG� WKDW� WKH� VFLHQWLILF� FRPPXQLW\�
µFDQ� DQG� VKRXOG� DVVHUW� JUHDWHU� FRQWURO� RYHU� WKH� PDQDJHPHQW� RI� LWV� RZQ� GDWD� VXSSOLHV�¶��

&RQVHTXHQWO\��WKH�DSSURSULDWH�VWUDWHJLHV�IRU�DVVHUWLQJ�FRQWURO�RYHU�WKH�GDWD�VXSSOLHV�QHHG�WR�EH�
H[SORUHG�DQG�VFLHQWLVWV�QHHG�JXLGDQFH�RQ�EHVW�SUDFWLFHV�IRU�,3�PDQDJHPHQW��

3DWHQWLQJ�KDV�SRWHQWLDO�KDUPIXO�HIIHFWV�

� 3DWHQWLQJ� FDQ� OHDG� WR� SURKLELWLYH� FRVWV� RI� DFFHVV� WR� GDWDEDVHV��PDWHULDOV� DQG� UHVHDUFK�
WRROV�� 2WKHU� WHFKQRORJ\� WUDQVIHU� PHFKDQLVPV�� VXFK� DV� SXEOLFDWLRQV�� FRQIHUHQFHV�� LQIRUPDO�
LQWHUDFWLRQ�ZLWK�UHVHDUFKHUV�DQG�FRQVXOWLQJ�PD\�DOVR�VXIIHU�� �7KH�XQGHUO\LQJ�DUJXPHQW�KHUH� LV�
WKDW�XQLYHUVLW\�SDWHQWLQJ�PD\�EHFRPH�DQ�LPSRUWDQW�FXUUHQF\�LQ�WKH�JOREDO�VFLHQWLILF�FROOHJH�EXW�
WKH� FXUUHQF\�PD\� EH� H[SHQVLYH� IRU� LQGLYLGXDOV� DQG� LQVWLWXWLRQV� WKDW� WUDGLWLRQDOO\� KROG� D�ZHDN�
EDUJDLQLQJ�SRVLWLRQ���

3RVVLELOLW\�RI�ORZ�TXDOLW\�SDWHQWV�EHLQJ�JUDQWHG�

� 7KHUH�LV�D�QHHG�WR�HQVXUH�WKDW�ORZ�TXDOLW\�SDWHQWV�DUH�QRW�JUDQWHG��VLQFH�WKLV�FRXOG�DVVLVW�
LQ� DOOHYLDWLQJ� WKH� SRVVLEOH� QHJDWLYH� LPSDFWV� RI� SDWHQWLQJ� SXEOLF� UHVHDUFK���� � 7KLV� FRQFHUQ� LV�
SDUWLFXODUO\� UHOHYDQW� WR� WKH� 6RXWK�$IULFDQ� VLWXDWLRQ� EHFDXVH� LWV� SDWHQW� UHJLVWUDWLRQ� V\VWHP� KDV�
GUDZEDFNV� WKDW� FDQ� GLVFRXUDJH� LQQRYDWRUV� DQG��PRVW� LPSRUWDQWO\�� WKH� IRUPHU� &RPSDQLHV� DQG�
,QWHOOHFWXDO�3URSHUW\�5HJLVWUDWLRQ�2IILFH��&,352��DQG�HYHQ�WKH�QHZO\�HVWDEOLVKHG�&,3&���GR�QRW�
IXQFWLRQ� DV� H[DPLQLQJ� RIILFHV���� � 7KH� PDQGDWH� RI� WKH� &,3&� VHHPV� WR� HPSKDVL]H� GHOLYHULQJ�
DJDLQVW� WKH�QHZ�&RPSDQLHV�$FW��ZKLFK�FDPH�LQWR�HIIHFW� LQ�$SULO������� �7KH�,35�$FW�ZDV�QRW�
PHQWLRQHG�LQ�WKH�PHGLD�UHOHDVH�DQQRXQFLQJ�WKH�HVWDEOLVKPHQW�RI�WKH�&,3&���

���:,32��QRWH�����SDJH������
��� -+� 5HLFKPDQ� DQG� 3DXO� )� 8KOLU�� 
$� &RQWUDFWXDOO\� 5HFRQVWUXFWHG� 5HVHDUFK� &RPPRQV� IRU�

6FLHQWLILF�'DWD� LQ�D�+LJKO\�3URWHFWLRQLVW� ,QWHOOHFWXDO�3URSHUW\�(QYLURQPHQW
� ����������/ &RQWHPS�3URE
�����SDJH������

���LELG��
���:,32��QRWH�����SDJH������
���LELG���SDJH������
���&,352�PHUJHG�ZLWK�2IILFH�RI�&RPSDQLHV�DQG�,QWHOOHFWXDO�3URSHUW\�(QIRUFHPHQW��2&,3(��WR�

IRUP� WKH�QHZO\�HVWDEOLVKHG�&RPSDQLHV�DQG� ,QWHOOHFWXDO�3URSHUW\�&RPPLVVLRQ� �&,3&���ZLWK�HIIHFW� IURP�
��0D\�������

�� ' .DSODQ��HG���7KH�(FRQRPLFV�RI�,QWHOOHFWXDO�3URSHUW\�LQ�6RXWK�$IULFD��:,32��������SDJH���
�� &,352�DQG�2&,3(�WR�WUDQVIRUP�LQWR�WKH�&RPSDQLHV�DQG�,QWHOOHFWXDO�3URSHUW\�&RPPLVVLRQ�

�)HEUXDU\��������DYDLODEOH�RQOLQH�DW��
KWWS���ZZZ�FLSF�FR�]D�3XEOLFDWLRQVBILOHV�0HGLD5HOHDVHV�&RPPLVVLRQ�SGI �DFFHVVHG����6HSWHPEHU�������



7KH�,PSDFW�RI�,QWHOOHFWXDO�3URSHUW\�5LJKWV�3URWHFWLRQ�E\�3XEOLFO\�)LQDQFHG�5HVHDUFK�,QVWLWXWLRQV�RQ�
&OLQLFDO�5HVHDUFK��/HVVRQV�IURP�6RXWK�$IULFD�

���

6HFWRUV� VXFK� DV� IRRG� DQG� KHDOWK� DUH� GHOLFDWH� DQG� FRQVHTXHQWO\� UHTXLUH� VSHFLDO� DWWHQWLRQ� LQ�
GHYHORSLQJ�FRXQWULHV�

� *RYHUQPHQWV� LQ� GHYHORSLQJ� FRXQWULHV� VKRXOG� HQVXUH� WKDW� UHVHDUFK� UHVXOWV� DUH� ZLGHO\�
XVHG�DQG�FRUUHFWO\�H[SORLWHG�LQ�WKHVH�FUXFLDO�VHFWRUV�����7KH�DUJXPHQW�WKDW�LW�LV�LUUDWLRQDO�WR�LQYHVW�
VR�PXFK�LQ�FROOHFWLQJ�GDWD�DQG�\HW�VR� OLWWOH� LQ�HQVXULQJ�WKDW�ZH�PDNH�WKH�EHVW�XVH�RI� LW�VKRXOG�
VHUYH�DV�D�ZDNH�XS�FDOO�WR�VXFK�FRXQWULHV�����7KLV�FRQFHUQ�LV�H[WUHPHO\�UHOHYDQW�IRU�6RXWK�$IULFD��
LQVRIDU� DV�SDWHQWLQJ� LQ� LWV� LQVWLWXWLRQV� LV� FRQFHQWUDWHG� LQ� WKH�DUHDV�RI� WHFKQRORJ\� OLQNHG� WR� OLIH�
VFLHQFHV�ELRWHFKQRORJ\�DQG�,&7�UHVHDUFK���

,,,� 237,216� &855(17/<� 81'(5� '(%$7(� )25� ,3� 3527(&7,21� $1'�
3527(&7,21�2)�62&,$/�$1'�(&2120,&�:(/)$5(�

� 7KH�RSWLRQV�WKDW�DUH�GLVFXVVHG�EHORZ�KDYH�EHHQ�SXW�IRUWK�E\�IXQGLQJ�DJHQFLHV�DV�ZHOO�DV�
UHVHDUFK�LQVWLWXWLRQV�DQG�UHVHDUFKHUV�DQG�DUH�EDVHG�PRVWO\�RQ�WKHLU�H[SHULHQFHV�LQ�DWWHPSWLQJ�WR�
GHDO�ZLWK�WKH�FRQFHUQV�PHQWLRQHG�LQ�WKH�SUHFHGLQJ�SDUW�RI�WKLV�SDSHU���:KDW�LV�FRPPRQ�LQ�DOO�WKH�
RSWLRQV�LV�WKH�DWWHPSW�WR�EH�LQ�FRQIRUPLW\�ZLWK�WKH�JOREDO�VWUDWHJ\��JLYLQJ�HIIHFW�WR�$UWLFOH���RI�
WKH�75,36�DJUHHPHQW���$UWLFOH���VWDWHV�WKDW��

7KH� SURWHFWLRQ� DQG� HQIRUFHPHQW� RI� LQWHOOHFWXDO� SURSHUW\� ULJKWV� VKRXOG�
FRQWULEXWH� WR� WKH�SURPRWLRQ�RI� WHFKQRORJLFDO� LQQRYDWLRQ� DQG� WR� WKH� WUDQVIHU�
DQG�GLVVHPLQDWLRQ�RI�WHFKQRORJ\��WR�WKH�PXWXDO�DGYDQWDJH�RI�SURGXFHUV�DQG�
XVHUV�RI� WHFKQRORJLFDO�NQRZOHGJH�DQG� LQ�D�PDQQHU�FRQGXFLYH� WR� VRFLDO� DQG�
HFRQRPLF�ZHOIDUH��DQG�WR�D�EDODQFH�RI�ULJKWV�DQG�REOLJDWLRQV���

� 6LQFH�WKH�6RXWK�$IULFDQ�,35�$FW�LV�LQWHQGHG�WR�PDQDJH�LQWHOOHFWXDO�SURSHUW\�ULJKWV��WKH�
RSWLRQV�WKDW�DUH�VHOHFWHG�IRU�GLVFXVVLRQ�DUH�UHOHYDQW�IRU�WKLV�SXUSRVH���7DXEPDQ¶V�DUWLFOH��ZKLFK�
H[SORUHV� SROLF\� GLOHPPDV� DQG� DSSDUHQW� FRQIOLFWV� LQ� ,3� PDQDJHPHQW� PHFKDQLVPV�� SURYLGHV� D�
XVHIXO�LQVLJKW�IRU�WKH�SXUSRVHV�RI�WKLV�GLVFXVVLRQ���$�IXQGDPHQWDO�TXHVWLRQ�WKDW�WKH�DUWLFOH�UDLVHV�
LV�� IRU� LQVWDQFH�� µKRZ� WKH�H[FOXVLYH� ULJKWV� HVWDEOLVKHG�XQGHU� ,3� ODZ� DUH�� FDQ�EH�� RU� VKRXOG�EH��
GHSOR\HG� WR� DFKLHYH� WKH� LQFOXVLYH� JRDO� RI� XQLYHUVDO� DFFHVV� WR� QHFHVVDU\� KHDOWK� FDUH�¶��� � $Q�
HTXDOO\�UHOHYDQW�FRQVLGHUDWLRQ�H[SORUHG�LQ�WKH�DUWLFOH��IURP�D�6RXWK�$IULFDQ�SHUVSHFWLYH�� LV� WKH�
IDFW� WKDW� µSURJUDPPHV� RI� SXEOLF� VHFWRU� NQRZOHGJH� PDQDJHPHQW� WKDW� HQWDLO� REWDLQLQJ� DQG�
DVVHUWLQJ�,3�ULJKWV�FDQ�EH�FRQVWUXHG�DV�D�IRUP�RI�SULYDWL]DWLRQ�RI�SXEOLF�NQRZOHGJH��RU�LGHDOL]HG�
DV� D� PHDQV� WR� PDLQWDLQ� FROOHFWLYH� SXEOLF�LQWHUHVW� FRQWURO� RYHU� KRZ� SXEOLF� NQRZOHGJH� LV�
GHYHORSHG�DQG�DSSOLHG�¶��

� $� FRPPHQGDEOH� DSSURDFK� LQ� WKH� 6RXWK�$IULFDQ� OHJLVODWLRQ��ZKLFK� LV� GLVFXVVHG� LQ� WKH�
QH[W� SDUW� RI� WKLV� SDSHU�� LV� WKDW� SUHIHUHQFH� VKRXOG� EH� JLYHQ� WR� QRQ�H[FOXVLYH� OLFHQVLQJ�� � 7KLV�
DSSURDFK� LQFRUSRUDWHV� WKH� UHFRPPHQGHG� SXEOLF� VHFWRU�PDQDJHPHQW� PRGHO�� ZKLFK�� WR� EH�

���:,32��QRWH�����SDJH������
���(�3LVDQL��HW�DO���
7LPH�IRU�)DLU�7UDGH�LQ�5HVHDUFK�'DWD
����������� /DQFHW ������
�� 6LEDQGD��QRWH�����SDJH�����
�� )RU�D�PRUH�GHWDLOHG�GLVFXVVLRQ� VHH�6L[W\�)LUVW�:RUOG�+HDOWK�$VVHPEO\�� 
*OREDO�6WUDWHJ\�RQ�

3XEOLF� +HDOWK�� ,QQRYDWLRQ� DQG� ,QWHOOHFWXDO� 3URSHUW\
�� DYDLODEOH� RQOLQH� DW��
KWWS���DSSV�ZKR�LQW�JE�HEZKD�SGIBILOHV�$���$��B5���HQ�SGI�DFFHVVHG�RQ����6HSWHPEHU������

���$�7DXEPDQ�� 
$�7\SRORJ\�RI�,QWHOOHFWXDO�3URSHUW\�0DQDJHPHQW�IRU�3XEOLF�+HDOWK�,QQRYDWLRQ�
DQG�$FFHVV��'HVLJQ�&RQVLGHUDWLRQV�IRU�3ROLF\PDNHUV
����������2SHQ�$,'6�-RXUQDO��������SDJH���

�� LELG���SDJH����



'U�3DPHOD�$QGDQGD�

��

ZRUNDEOH� VKRXOG� QRW� µHQWDLO� DQ� H[FOXVLYH� UHOLDQFH� RQ� UHOHDVH� LQWR� WKH� SXEOLF� GRPDLQ� QRU� RQ�
ZKROO\�H[FOXVLYH�OLFHQVLQJ�¶��

(PSKDVLV�RQ�WHDPZRUN��YDOXH�RI�GDWD�PDQDJHPHQW�DQG�QRW�MXVW�SXEOLFDWLRQV�DQG�FLWDWLRQV�

� 7KLV�RSWLRQ� LV�XVHG� LQ� WKH�:HOOFRPH�7UXVW�1DWLRQDO� ,QVWLWXWHV�RI�+HDOWK� �1,+��PRGHO��
%RWK� UHVHDUFK�IXQGLQJ� DJHQFLHV� KDYH� LQYHVWHG� LQ� WKH� LQIUDVWUXFWXUH� QHHGHG� IRU� VKDULQJ� GDWD���

:LWK� HIIHFW� IURP� �� 2FWREHU� ������ LQYHVWLJDWRUV� VXEPLWWLQJ� DQ� 1,+� DSSOLFDWLRQ� VHHNLQJ�
86���������RU�PRUH� LQ�GLUHFW�FRVWV� LQ�DQ\�VLQJOH�\HDU�DUH�H[SHFWHG� WR� LQFOXGH�D�SODQ�IRU�GDWD�
VKDULQJ�RU�VWDWH�ZK\�GDWD�VKDULQJ�LV�QRW�SRVVLEOH�����1,+�GHILQHV�µWKH�WLPHO\�UHOHDVH�DQG�VKDULQJ¶�
WR�EH�QR�ODWHU�WKDQ�WKH�DFFHSWDQFH�IRU�SXEOLFDWLRQ�RI�WKH�PDLQ�ILQGLQJV�IURP�WKH�ILQDO�GDWD�VHW��,Q�
WKLV�UHJDUG��1,+�H[SHFWV�WKDW�WKH�LQLWLDO�LQYHVWLJDWRUV�PD\�EHQHILW�IURP�ILUVW�DQG�FRQWLQXLQJ�XVH�
EXW�QRW�IURP�SURORQJHG�H[FOXVLYH�XVH��

� 7KH�:HOOFRPH�7UXVW� RQ� WKH� RWKHU� KDQG�� VWDWHV� WKDW� µVKRXOG� DQ\�7UXVW�IXQGHG� ,3� DULVH�
IURP� WKH� *UDQW�� WKHQ� WKH� 7UXVW� UHTXLUHV� WKH� ,QVWLWXWLRQ� WR� FRQVLGHU� ZKHWKHU� WKH� SURWHFWLRQ��
PDQDJHPHQW�DQG�H[SORLWDWLRQ�RI�VXFK�7UXVW�IXQGHG�,3�LV�DQ�DSSURSULDWH�PHDQV�RI�DFKLHYLQJ�WKH�
SXEOLF�EHQHILW�¶��

� $�XVHIXO�SURSRVDO�WKDW�UHVHDUFKHUV�KDYH�SXW�IRUZDUG�LQ�RUGHU�WR�IRVWHU�WHDP�ZRUN�LQ�GDWD�
PDQDJHPHQW�LV�WKH�QHHG�WR�LQYROYH�DOO�FROODERUDWRUV��SDUWLFXODUO\�GHYHORSLQJ�FRXQWU\�FROOHDJXHV�
LQ�GUDIWLQJ�FRQVRUWLXP�RU�GDWD�VKDULQJ�DJUHHPHQWV�����6RXWK�$IULFD¶V�,35�$FW�FHUWDLQO\�SURYLGHV�
FROODERUDWLQJ�UHVHDUFKHUV�ZLWK�D�UHIHUHQFH�SRLQW�LI�SXEOLF�IXQGLQJ�LV�LQYROYHG��

0HWDGDWD�VKDULQJ�

� 0HWDGDWD� VKDULQJ� KDV� EHHQ� SURSRVHG� DV� D� VROXWLRQ� WR� WKH� FRQFHUQ� WKDW� UHVHDUFKHUV�
FRQVLGHU�WKHLU�GDWD�SURSULHWDU\���0HWDGDWD�µDOORZV�D�SUHFLVH�DQG�VWDQGDUGL]HG�ZD\�RI�GHVFULELQJ�
FRQWHQW� >RI� WKH� GDWD@� LQ� GLVFUHWH� SDFNDJHV� FDOOHG� PHWDGDWD� UHFRUGV¶���� � 7KLV� UHTXLUHV� WKH�
HVWDEOLVKPHQW�RI�DQ�LQVWLWXWLRQDO�SURFHVV�WKDW�LV�FRQGXFLYH�WR�ERWK�SDWHQWLQJ�DQG�SXEOLVKLQJ���

� 7KH� DERYH� DSSURDFK�PD\�QRW��KRZHYHU�� VXIILFH� IRU� WKH�EXUHDXFUDWLF� UHTXLUHPHQWV� WKDW�
UHJXODWRU\�DSSURYDOV�XVXDOO\�HQWDLO���)RU�LQVWDQFH��WKH�6RXWK�$IULFDQ�0HGLFLQHV�&RQWURO�&RXQFLO�

���$�7DXEPDQ�DQG�5�*KDIHOH��
3XEOLF�6HFWRU�,3�0DQDJHPHQW�LQ�WKH�/LIH�6FLHQFHV���5HFRQFLOLQJ�
3UDFWLFH� DQG� 3ROLF\� �� 3HUVSHFWLYHV� IURP� :,32
� LQ� $ .UDWWLJHU�� HW� DO�� �HGV��� ,QWHOOHFWXDO� 3URSHUW\�
0DQDJHPHQW� LQ�+HDOWK� DQG� $JULFXOWXUDO� ,QQRYDWLRQ�� � $�+DQGERRN� RI� %HVW� 3UDFWLFHV� �0,+5��2[IRUG��
8QLWHG�.LQJGRP�DQG�3,35$��'DYLV��8QLWHG�6WDWHV���������SDJH������

���(�3LVDQL�DQG�&�$ERX�=DKU��
6KDULQJ�+HDOWK�'DWD��*RRG�,QWHQWLRQV�$UH�1RW�(QRXJK
�����������
%XOOHWLQ�RI�WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ�SS������WR�����

�� 1DWLRQDO�,QVWLWXWHV�RI�+HDOWK��1,+���1RWLFH��)LQDO�1,+�6WDWHPHQW�RQ�6KDULQJ�5HVHDUFK�'DWD��
127�2'������������)HEUXDU\�������

���
7KH�$SSURDFK�RI�WKH�:HOOFRPH�7UXVW�LQ�0DQDJLQJ�,QWHOOHFWXDO�3URSHUW\�WR�0D[LPL]H�3XEOLF�
+HDOWK� %HQHILW
�� DYDLODEOH� RQOLQH� DW�� KWWS���ZZZ�ZHOOFRPH�DF�XN�$ERXW�XV�3ROLF\�3ROLF\�DQG�SRVLWLRQ�
VWDWHPHQWV�:7;�������KWP�DFFHVVHG����6HSWHPEHU������

���-$�6LQJK�DQG�$6�'DDU��,QWUD�&RQVRUWLXP�'DWD�6KDULQJ�LQ�0XOWL�1DWLRQDO��0XOWL�,QVWLWXWLRQDO�
*HQRPLF�6WXGLHV��*DSV�DQG�*XLGDQFH ���������+XJR -RXUQDO�����SDJH����

���0�0RIIDW�� 6� &KXPEH�� 5�0DF/HRG�� 
�0DUNHWLQJ� ZLWK�0HWDGDWD��� ,QFUHDVLQJ� ([SRVXUH� DQG�
9LVLELOLW\� RI� 2QOLQH� &RQWHQW� ZLWK� µµ%HVW� 3UDFWLFH¶¶� 0HWDGDWD
� ������� DYDLODEOH� RQOLQH� DW��
KWWS���ZZZ�LFEO�KZ�DF�XN�SHU[�DGYRFDF\�H[SRVLQJPHWDGDWD�KWP DFFHVVHG���-XQH�������

���:,32��QRWH�����SDJH������



7KH�,PSDFW�RI�,QWHOOHFWXDO�3URSHUW\�5LJKWV�3URWHFWLRQ�E\�3XEOLFO\�)LQDQFHG�5HVHDUFK�,QVWLWXWLRQV�RQ�
&OLQLFDO�5HVHDUFK��/HVVRQV�IURP�6RXWK�$IULFD�

���

UHTXLUHV� WKH� VXEPLVVLRQ� IRU� DSSURYDO� RI� FOLQLFDO� WULDOV� E\� LQYHVWLJDWRUV� WR� LQFOXGH� D� UHSRUW� RQ�
FOLQLFDO�ILQGLQJV�����7KH�XVH�RI�PHWDGDWD�UHFRUGV�PD\�EH�SUREOHPDWLF�LQ�VXFK�FLUFXPVWDQFHV��

,35�PDQDJHPHQW�VWUDWHJ\�WKDW�SHUPLWV�FRQWLQXHG�UHVHDUFK�

� $�UHFRPPHQGDWLRQ�WKDW�KDV�EHHQ�SXW�IRUZDUG�LQ�WKLV�UHJDUG�LV�WKDW�OLFHQVLQJ�VKRXOG�EH�
FDUULHG� RXW� LQ� D� PDQQHU� WKDW� SHUPLWV� FRQWLQXHG� UHVHDUFK� DQG� DYRLGV� ORJMDPV�� XQGXH� UR\DOW\�
VWDFNLQJ� DQG� DQWL�FRPPRQV� SUREOHPV���� �2QH�ZD\� RI� LQFRUSRUDWLQJ� WKLV� VWUDWHJ\� LV� WR� XVH� WKH�
SDWHQW� SRROV� DSSURDFK�� ZKLFK� FDQ� DGGUHVV� VRPH� LVVXHV� RI� DFFHVV� WR� SDWHQWHG� XSVWUHDP�
WHFKQRORJ\�DQG�LWV�SRVVLEOH�DSSOLFDWLRQV�WR�ELRPHGLFDO�UHVHDUFK���

� $� PRUH� V\VWHPDWLF� DSSURDFK�� RQH� WKDW� FDQ� HQVXUH� FROODERUDWLYH� UHVHDUFK� DQG� RSHQ�
GLVVHPLQDWLRQ� RI� XSVWUHDP� UHVHDUFK� ILQGLQJV�� KDV� DOVR� EHHQ� VXJJHVWHG�� � 7KLV� DSSURDFK� HQWDLOV�
SURPRWLQJ�µVWUDWHJLF�SDUWQHUVKLSV�ZLWK�RWKHU�SXEOLF�LQVWLWXWLRQV��SXEOLF�SULYDWH�SDUWQHUVKLSV��DQG�
RSHQ�FROODERUDWLYH�PHFKDQLVPV�¶��� �7KH�SRVVLELOLW\�RI�6RXWK�$IULFD¶V�OHJLVODWLRQ�EHLQJ�FDSDEOH�
RI� SURPRWLQJ� VXFK� D� V\VWHPDWLF� DSSURDFK� LV� QRW� HDV\� WR� DVVHVV� DW� WKLV� HPEU\RQLF� VWDJH� RI� WKH�
$FW¶V�H[LVWHQFH���,W�LV�VLPSO\�D�TXHVWLRQ�RI�WLPH��VLQFH�WKH�UHOHYDQW�SURYLVLRQV�QHHG�WR�EH�WHVWHG�
LQ�WKHLU�DELOLW\�WR�FUHDWH�VXSSRUW�VXFK�FROODERUDWLYH�LQLWLDWLYHV��

,9� 7+(�$3352$&+�72�7+(�,668(6�,1�7+(�6287+�$)5,&$1�,35�$&7�$1'�
/(66216�)25�32/,&<0$.(56�$1'�5(6($5&+(56�

� $OWKRXJK�6RXWK�$IULFD¶V�,35�$FW�XVHV�%D\K�'ROH�VW\OH�OHJLVODWLRQ��DQ�DWWHPSW�KDV�EHHQ�
PDGH�WR�LQFOXGH�D�QXPEHU�RI�VDIHJXDUGV�WR�DYHUW�WKH�SRVVLEOH�XQGHVLUHG�FRQVHTXHQFHV�WKDW�KDYH�
EHHQ� H[SHULHQFHG� LQ� WKH�8QLWHG� 6WDWHV���� � 7KHVH� VDIHJXDUGV� DQG� WKH� VWUDWHJLF� DSSURDFK� LQ� WKH�
6RXWK�$IULFDQ�$FW�RIIHU�D�QXPEHU�RI�OHVVRQV�IRU�RWKHU�MXULVGLFWLRQV���

,QFOXVLRQ�RI�JRYHUQPHQW�ZDON�LQ�ULJKWV�

� 7KHVH�ULJKWV�DUH�HQVKULQHG�LQ�6HFWLRQV���J��DQG�������RI�WKH�$FW���6HFWLRQ���J��SURYLGHV�
WKDW� µZKHUH� QHFHVVDU\�� WKH� 6WDWH� PD\� XVH� WKH� UHVXOWV� RI� SXEOLFO\� ILQDQFHG� UHVHDUFK� DQG�
GHYHORSPHQW� DQG� WKH� DWWHQGDQW� LQWHOOHFWXDO� SURSHUW\� LQ� WKH� LQWHUHVW� RI� WKH� SHRSOH� RI� WKH�
5HSXEOLF�¶� �6HFWLRQ�������FRQWDLQV�D�QXPEHU�RI�VDIHJXDUGV�DQG�SURYLGHV�YHU\�EURDG�SRZHUV�WR�
WKH�VWDWH���,W�SURYLGHV�WKDW��

7KH� UHFLSLHQW� >RI� SXEOLF� IXQGV@� GHWHUPLQHV� WKH� QDWXUH� DQG� FRQGLWLRQV� RI�
LQWHOOHFWXDO�SURSHUW\� WUDQVDFWLRQV�UHODWLQJ�WR�DQ\�LQWHOOHFWXDO�SURSHUW\�KHOG�E\�
LW��EXW�PXVW�WDNH�LQWR�DFFRXQW�WKH�IROORZLQJ��

�D��3UHIHUHQFH�PXVW�EH�JLYHQ�WR�QRQ�H[FOXVLYH�OLFHQVLQJ��

���7KH�6RXWK�$IULFDQ�0HGLFLQHV�&RQWURO�&RXQFLO��*XLGHOLQHV�DQG�)RUPV��DYDLODEOH�RQOLQH�DW���
KWWS���ZZZ�PFF]D�FRP�G\QDPLVP�GHIDXOWBG\QDPLF�DVS"JUS,' ��	GRF G\QDPLFBJHQHUDWHGBSDJH�DVS	
FDWHJ,' ���	JURXS,' ���DFFHVVHG����6HSWHPEHU�������

���6$ 0HUULOO� DQG�$�0D]]D� �HGV���5HDSLQJ� WKH�%HQHILWV� RI�*HQRPLF�DQG�3URWHRPLF�5HVHDUFK��
,QWHOOHFWXDO�3URSHUW\�5LJKWV��,QQRYDWLRQ��DQG�3XEOLF�+HDOWK��1DWLRQDO�$FDGHPLHV�3UHVV�������SDJH���

�� LELG���SDJH����
���7DXEPDQ�DQG�*KDIHOH��QRWH������SDJH������
��� )RU� D� GLVFXVVLRQ� RI� WKHVH� FRQVHTXHQFHV�� VHH� %1� 6DPSDW�� 
/HVVRQV� IURP� %D\K�'ROH
�

�'HFHPEHU�����������1DWXUH�����
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��

«�

�F��3UHIHUHQFH�PXVW�EH�JLYHQ�WR�SDUWLHV�WKDW�VHHN�WR�XVH�WKH�LQWHOOHFWXDO�
SURSHUW\� LQ� ZD\V� WKDW� SURYLGH� RSWLPDO� EHQHILWV� WR� WKH� HFRQRP\� DQG�
TXDOLW\�RI�OLIH�RI�WKH�SHRSOH�RI�WKH�5HSXEOLF��

«�

�H��(DFK�LQWHOOHFWXDO�SURSHUW\�WUDQVDFWLRQ�PXVW�SURYLGH�WKH�6WDWH�ZLWK�
DQ�LUUHYRFDEOH�DQG�UR\DOW\�IUHH�OLFHQFH�DXWKRULVLQJ�WKH�6WDWH�WR�XVH�RU�
KDYH� WKH� LQWHOOHFWXDO� SURSHUW\� XVHG� WKURXJKRXW� WKH� ZRUOG� IRU� WKH�
KHDOWK��VHFXULW\�DQG�HPHUJHQF\�QHHGV�RI�WKH�5HSXEOLF���

«�

� 7KH�IRFXV�RQ�KHDOWK�UHVHDUFK�LQ�WKH�DERYH�SDUDJUDSKV�RI�6HFWLRQ�������LV�FRPPHQGDEOH���
7KHVH� SURYLVLRQV� FDQ� EH� XVHG� WR� DGGUHVV� WKH� FXUUHQW� FRQFHUQV� DERXW� FOLQLFDO� UHVHDUFK� GDWD�
VKDULQJ�DQG�SURGXFW�GHYHORSPHQW���7KH\�DOVR�UHSUHVHQW�D�JRRG�ZD\�RI�OLQNLQJ�,3�SURWHFWLRQ�ZLWK�
RWKHU� VHFWRUV� RI� WKH� HFRQRP\� VXFK� DV� SXEOLF� KHDOWK� QHHGV�� IDLU� WUDGLQJ� DQG� FRPSHWLWLRQ�� � $V�
DIRUHPHQWLRQHG�� SUHIHUHQFH� IRU� QRQ�H[FOXVLYH� OLFHQVLQJ� LV� QRWDEO\� KHOSIXO� IRU� FRPSO\LQJ�ZLWK�
$UWLFOH���RI�WKH�75,36�DJUHHPHQW��

� $�VHULRXV�FRQFHUQ�WKDW�KDV�EHHQ�UDLVHG�LV�WKDW�WKH�OHJLVODWLRQ�DSSHDUV�µEDFNZDUG�ORRNLQJ¶�
LQVRIDU�DV� LW�GRHV�QRW� WDNH� LQWR�FRQVLGHUDWLRQ� WKH�FXUUHQW�DSSURDFK�LQ�D���VW�FHQWXU\�QHWZRUNHG�
VRFLHW\�WKDW�IRFXVVHV�PRUH�RQ�RSHQ�DQG�FROODERUDWLYH�LQQRYDWLRQ�PRGHOV���

,QFOXVLRQ�RI�EHQHILW�VKDULQJ�SURYLVLRQV�

� 6HFWLRQ�������DQG�����VSHFLILHV�KRZ�EHQHILWV�IURP�LQWHOOHFWXDO�SURSHUW\�ULJKWV�VKRXOG�EH�
VKDUHG�ZLWK�WKH�LQYHQWRUV�DQG�WKHLU�KHLUV��

����,QWHOOHFWXDO�SURSHUW\�FUHDWRUV�DW�DQ�LQVWLWXWLRQ�DQG�WKHLU�KHLUV�DUH�JUDQWHG�D�
VSHFLILF� ULJKW� WR�D�SRUWLRQ�RI� WKH� UHYHQXHV� WKDW�DFFUXH� WR� WKH� LQVWLWXWLRQ� IURP�
WKHLU�LQWHOOHFWXDO�SURSHUW\�LQ�WHUPV�RI�WKLV�$FW�XQWLO�VXFK�ULJKW�H[SLUHV��

����,QWHOOHFWXDO�SURSHUW\�FUHDWRUV�DW�DQ�LQVWLWXWLRQ�DQG�WKHLU�KHLUV�DUH�HQWLWOHG�WR�
WKH�IROORZLQJ�EHQHILW�VKDULQJ��

�D��DW�OHDVW����SHU�FHQW�RI�WKH�UHYHQXHV�DFFUXLQJ�WR�WKH�LQVWLWXWLRQ�IURP�
VXFK�LQWHOOHFWXDO�SURSHUW\�IRU�WKH�ILUVW�RQH�PLOOLRQ�UDQG�RI�UHYHQXHV��RU�
VXFK�KLJKHU�DPRXQW�DV�WKH�0LQLVWHU�PD\�SUHVFULEH���DQG�

�E��WKHUHDIWHU��DW�OHDVW����SHU�FHQW�RI�WKH�QHW�UHYHQXHV�DFFUXLQJ�WR�WKH�
LQVWLWXWLRQ�IURP�VXFK�LQWHOOHFWXDO�SURSHUW\��

� 7KH� EHQHILW�VKDULQJ� SURYLVLRQ� LV� LQ� OLQH� ZLWK� D� SROLF\� WKDW� UHTXLUHV� WKDW� µLQYHQWRUV�
ZRUNLQJ� LQ� SXEOLF� UHVHDUFK� LQVWLWXWLRQV� DUH�� LQ� DOO� FLUFXPVWDQFHV� �SXEOLF� RU� SULYDWH� ILQDQFLQJ���

���(YH�*UD\��QRWH�����SS�����WR�����



7KH�,PSDFW�RI�,QWHOOHFWXDO�3URSHUW\�5LJKWV�3URWHFWLRQ�E\�3XEOLFO\�)LQDQFHG�5HVHDUFK�,QVWLWXWLRQV�RQ�
&OLQLFDO�5HVHDUFK��/HVVRQV�IURP�6RXWK�$IULFD�

���

HQWLWOHG� WR� EHQHILW�VKDULQJ� DUUDQJHPHQWV� LI� WKHLU� ,3� VHFXUHG� LQ� SDWHQWV� SURYLGHV� HFRQRPLF�
EHQHILWV�WR�WKHLU�LQVWLWXWLRQ�RU�WR�D�FOLHQW�RI�WKH�LQVWLWXWLRQ�¶��

� $�JODULQJ�RPLVVLRQ�LQ�WKH�DERYH�SURYLVLRQ�LV�EHQHILW�VKDULQJ�ZLWK�WKH�FRPPXQLW\�ZKHUH�
UHVHDUFK�OHDGLQJ�WR�WKH�LQYHQWLRQ�ZDV�FRQGXFWHG���7KLV�HVVHQWLDOO\�UDLVHV�WKH�LVVXH�RI�KRZ�VRFLDO�
GLYLGHQGV� FDQ� EH� GHOLYHUHG� WR� SRRU� 6RXWK� $IULFDQ� FRPPXQLWLHV� LQ� JHQHUDO� DQG�� PRUH�
SDUWLFXODUO\��WR�WKRVH�ZKR�PD\�KDYH�SDUWLFLSDWHG�LQ�WKH�UHVHDUFK�LQ�TXHVWLRQ���

� 6HFWLRQ�������GRHV�OHDYH�LQVWLWXWLRQV�IUHH�WR�GLVWULEXWH�WKH�EDODQFH�RI�UHYHQXHV�JHQHUDWHG�
E\�LQWHOOHFWXDO�SURSHUW\�DV�WKH\�GHHP�ILW��WKRXJK�LW�VHHPV�WR�REOLJH�WKH�LQVWLWXWLRQV�WR�DSSRUWLRQ�
SDUW� RI� WKHLU� IXQGLQJ� WR�PRUH�5�	�'�� WKH�RSHUDWLRQV�RI� WKH�RIILFH�RI� WHFKQRORJ\� WUDQVIHU�� DQG�
VWDWXWRU\�SURWHFWLRQ�RI�LQWHOOHFWXDO�SURSHUW\���,W�ZRXOG�KDYH�EHHQ�PRUH�FRPPHQGDEOH�LI�EHQHILW�
VKDULQJ� ZLWK� WKH� SDUWLFLSDWLQJ� FRPPXQLWLHV� ZDV� H[SUHVVO\� SURYLGHG� IRU� XQGHU� WKLV� VHFWLRQ��
$QRWKHU�DOWHUQDWLYH��SURSRVHG�E\�1XJHQW�DQG�.HXVFK��ZKLFK�FRXOG�ZRUN�ZHOO�LQ�6RXWK�$IULFD��LV�
IRUPXODWLQJ� SURYLVLRQV� RQ� VRFLDO� GLYLGHQGV� LQWR� OLFHQVLQJ� DJUHHPHQWV���� � 7KLV� DOWHUQDWLYH� FDQ�
RQO\�ZRUN�LI�LQVWLWXWLRQDO�WHFKQRORJ\�WUDQVIHU�RIILFHV�DUH�FRQVFLHQWLRXV�LQ�HQVXULQJ�WKDW�LW�LV�XVHG��

,QGLUHFW�LQFRUSRUDWLRQ�RI�IRUHLJQ�,3�VWDQGDUGV�

� 7KH� GHILQLWLRQ� RI� LQWHOOHFWXDO� SURSHUW\� LQ� 6HFWLRQ� �� RI� WKH� $FW� LV� VR� EURDG� WKDW� LW�
LQGLUHFWO\� LQFRUSRUDWHV� IRUHLJQ� ,3� VWDQGDUGV� LQWR� 6RXWK� $IULFDQ� ,3� ODZ�� � ,W� SURYLGHV� WKDW�

LQWHOOHFWXDO�SURSHUW\
�PHDQV�DQ\��

>&@UHDWLRQ�RI�WKH�PLQG�WKDW�LV�FDSDEOH�RI�EHLQJ�SURWHFWHG�E\�ODZ�IURP�XVH�E\�
DQ\� RWKHU� SHUVRQ�� ZKHWKHU� LQ� WHUPV� RI� 6RXWK� $IULFDQ� ODZ� RU� IRUHLJQ�
LQWHOOHFWXDO� SURSHUW\� ODZ�� DQG� LQFOXGHV� DQ\� ULJKWV� LQ� VXFK� FUHDWLRQ�� EXW�
H[FOXGHV�FRS\ULJKWHG�ZRUNV�VXFK�DV�D�WKHVLV��GLVVHUWDWLRQ��DUWLFOH��KDQGERRN�
RU� DQ\� RWKHU� SXEOLFDWLRQ� ZKLFK�� LQ� WKH� RUGLQDU\� FRXUVH� RI� EXVLQHVV�� LV�
DVVRFLDWHG�ZLWK�FRQYHQWLRQDO�DFDGHPLF�ZRUN���HPSKDVLV�DGGHG��

7KLV�DSSURDFK�LV�LQ�VWDUN�FRQWUDVW�WR�WKH�UHVLVWDQFH�WKDW�PRVW�FRXQWULHV��LQFOXGLQJ�6RXWK�$IULFD��
KDYH�GLVSOD\HG�WRZDUGV�WKH�KDUPRQL]DWLRQ�RI�,3�OHJLVODWLRQV��

8QLQWHQGHG�LQWURGXFWLRQ�RI�D�WZR�HGJHG�VZRUG�LQ�UHJXODWLQJ�UHVHDUFK�

� 7KH�,35�$FW�JHQHUDOO\�JLYHV�LQYHQWRUV�VRPH�IUHHGRP�WR�GHFLGH�ZKHWKHU�RU�QRW�WR�SURWHFW�
WKHLU�LQYHQWLRQV���7KLV�LV�FOHDU�IURP�WKH�ZRUGLQJ�RI�6HFWLRQ���RI�WKH�$FW���7ZR�VXEVHFWLRQV�DUH��
KRZHYHU��D�FDXVH�IRU�FRQFHUQ���6XEVHFWLRQ���SURYLGHV�WKDW��

$�UHFLSLHQW� WKDW�SUHIHUV�QRW� WR�UHWDLQ�RZQHUVKLS� LQ� LWV� LQWHOOHFWXDO�SURSHUW\�RU�
QRW�WR�REWDLQ�VWDWXWRU\�SURWHFWLRQ�IRU�WKH�LQWHOOHFWXDO�SURSHUW\�PXVW��

�D�� PDNH� WKH� FKRLFH� LQ� DFFRUGDQFH� ZLWK� WKH� UHJXODWLRQV� DQG� DQ\�
JXLGHOLQHV� SXEOLVKHG� E\� >WKH� 1DWLRQDO� ,QWHOOHFWXDO� 3URSHUW\�
0DQDJHPHQW�2IILFH@�1,302�E\�QRWLFH�LQ�WKH�*D]HWWH���DQG�

���'HSDUWPHQW�RI�6FLHQFH�DQG�7HFKQRORJ\��QRWH����SDUDJUDSK�������
���1XJHQWDQG�.HXVFK��QRWH�����SDJH�����



'U�3DPHOD�$QGDQGD�

���

�E��ZLWKLQ�WKH�SHULRG�VHW�RXW�LQ�VHFWLRQ�������H���QRWLI\�1,302�RI�WKH�
GHFLVLRQ�DQG�WKH�UHDVRQV�WKHUHIRUH��

� 7KLV� SURYLVLRQ� FRXOG� FRQFHLYDEO\� EH� LQYRNHG� LQ� RUGHU� WR� LQWHUIHUH� ZLWK� D� SURSHUO\�
QHJRWLDWHG�FRQVRUWLXP�DJUHHPHQW�RQ�GDWD�VKDULQJ�DQG�SURWHFWLRQ�RI�LQWHOOHFWXDO�SURSHUW\�ULJKWV�
WKDW� DFFUXH� IURP� D� SURMHFW�� � 7KLV� EHFRPHV� HYLGHQW�ZKHQ� WKH� VXEVHFWLRQ� LV� UHDG� WRJHWKHU�ZLWK�
VXEVHFWLRQ����ZKLFK�SURYLGHV�WKDW���

1,302� PD\�� ZLWKLQ� WKH� SUHVFULEHG� SHULRG�� DIWHU� FRQVLGHULQJ� WKH� UHDVRQV�
SURYLGHG� E\� WKH� UHFLSLHQW� LQ� WHUPV� RI� VXEVHFWLRQ� ����E��� DQG� DQ\� SUHMXGLFH�
WKDW�PD\�EH�VXIIHUHG�E\�WKH�6WDWH�LI�QR�VWDWXWRU\�SURWHFWLRQ�IRU�WKH�LQWHOOHFWXDO�
SURSHUW\� LV� REWDLQHG�� DFTXLUH� RZQHUVKLS� LQ� WKH� LQWHOOHFWXDO� SURSHUW\� DQG��
ZKHUH�DSSOLFDEOH��REWDLQ�VWDWXWRU\�SURWHFWLRQ�IRU�WKH�LQWHOOHFWXDO�SURSHUW\��

� 7KH�WZR�VXEVHFWLRQV�FDQ�EH�YLHZHG�WR�EH�D�WZR�HGJHG�VZRUG��IDFLOLWDWLQJ�UHVHDUFK�ZKLOH�
DW� WKH� VDPH� WLPH� FRQWUDGLFWLQJ� DQG� QHJDWLQJ� WKH� FXUUHQW� H[FHSWLRQ� IRU� H[SHULPHQWDO�QRQ�
FRPPHUFLDO� XVH� SURWHFWHG� XQGHU� 6RXWK� $IULFDQ� ODZ�� � 7KLV� HVVHQWLDOO\�PHDQV� WKDW� 3)5,V� ZLOO�
UHTXLUH�OLFHQFHV�IRU�IROORZ�RQ�UHVHDUFK��

9� &21&/86,216�

� 7KH� DQDO\VLV� RI� 6RXWK� $IULFD¶V� OHJLVODWLYH� LQWHUYHQWLRQ� RQ� WKH� PDQDJHPHQW� RI�
LQWHOOHFWXDO�SURSHUW\�ULJKWV�IURP�3)5,V�SURYLGHV�SRVLWLYH�OHVVRQV�WR�EH�OHDUQW��ZKLOH�DW�WKH�VDPH�
WLPH�VKRZFDVLQJ�GHILQLWH�ZHDNQHVVHV�WKDW�ZRXOG�EHQHILW�IURP�LPSURYHPHQW��

� 2Q� D� SRVLWLYH� QRWH�� WKH� SUHIHUHQFH� IRU� QRQ�H[FOXVLYH� OLFHQVLQJ� DQG� HPSKDVLV� RQ�
OLFHQVLQJ�SUHIHUHQFH�EHLQJ�JLYHQ� WR�SDUWLHV�ZKR�FDQ�SURYLGH� RSWLPDO� EHQHILWV� WR� WKH� HFRQRP\�
DQG�TXDOLW\�RI�OLIH�WR�WKH�SHRSOH�LV�KLJKO\�FRPPHQGDEOH���7KH�PDQQHU�LQ�ZKLFK�6RXWK�$IULFD�KDV�
LQFOXGHG�JRYHUQPHQW�ZDON�LQ� ULJKWV� WR� VDIHJXDUG�SXEOLF� LQWHUHVW� LQ�KHDWK� UHVHDUFK� FDQ�DOVR�EH�
UHSOLFDWHG�LQ�FRXQWULHV�WKDW�DUH�FRQVLGHULQJ�D�VLPLODU�IUDPHZRUN��

� 7KH� PDLQ� ZHDNQHVV� LQ� WKH� OHJLVODWLYH� LQWHUYHQWLRQ� LV� WKH� IDLOXUH� WR� SURYLGH� DQ�
DSSURSULDWH� VWUDWHJ\� IRU� DGGUHVVLQJ� VRPH� FRQFHUQV�� VXFK� DV� WKH� SRVLWLRQ� RI� LQVWLWXWLRQV� ZLWK�
ZHDNHU� EDUJDLQLQJ� SRZHU� LQ� DFFHVVLQJ� GDWD� IURP�3)5,V�� � ,Q� WKLV� UHJDUG�� 6RXWK�$IULFD� VKRXOG�
KDYH� KHHGHG� WKH� FDOO� E\� FULWLFV� RI� WKH� %D\K�'ROH� $FW� DQG� DYRLGHG� UHSHDWLQJ� WKH� PLVWDNH� RI�
FUHDWLQJ�EDUULHUV�WR�WKH�GHYHORSPHQW�RI�SURGXFWV�IRU�WKH�SRRU���7KLV�ZHDNQHVV�LV�HTXDOO\�HYLGHQW�
LQ�WKH�PDQQHU�LQ�ZKLFK�WKH�$FW�KDV�IDLOHG�WR�SURYLGH�IRU�EHQHILW�VKDULQJ�ZLWK�WKH�SDUWLFLSDWLQJ�
FRPPXQLWLHV�RU�JURXSV���6RXWK�$IULFD�HTXDOO\�QHHGV�WR�UHFRQVLGHU�LWV�DSSURDFK�WR�LWV�OHJLVODWLRQ�
ZLWK�UHJDUG�WR�WKH�LQGLUHFW�LQFRUSRUDWLRQ�RI�IRUHLJQ�,3�VWDQGDUGV�DQG�WKH�XQLQWHQGHG�LQWURGXFWLRQ�
RI� WKH� QHHG�RI�3)5,V� UHTXLULQJ� OLFHQFHV� IRU� IROORZ�RQ� UHVHDUFK�� SDUWLFXODUO\� LI� WKH\� FKRRVH� WR�
FRPPHUFLDOL]H�WKHLU�UHVHDUFK�RXWSXW��
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,QVWUXPHQWV�DQG�SROLF\�GRFXPHQWV�

,QWHOOHFWXDO� 3URSHUW\� 5LJKWV� �,35�� IURP� 3XEOLFO\� )LQDQFHG� 5HVHDUFK� 3ROLF\� 'RFXPHQW�
'HSDUWPHQW�RI�6FLHQFH�DQG�7HFKQRORJ\��-XO\�������


7KH�$SSURDFK�RI�WKH�:HOOFRPH�7UXVW�LQ�0DQDJLQJ�,QWHOOHFWXDO�3URSHUW\�WR�0D[LPL]H�3XEOLF�
+HDOWK�%HQHILW
��DYDLODEOH�DW�KWWS���ZZZ�ZHOOFRPH�DF�XN�$ERXW�XV�3ROLF\�3ROLF\�DQG�SRVLWLRQ�
VWDWHPHQWV�:7;�������KWP�DFFHVVHG����6HSWHPEHU������

7KH� 6RXWK� $IULFDQ� 0HGLFLQHV� &RQWURO� &RXQFLO�� 
*XLGHOLQHV� DQG� )RUPV
� DYDLODEOH� DW��
KWWS���ZZZ�PFF]D�FRP�G\QDPLVP�GHIDXOWBG\QDPLF�DVS"JUS,' ��	GRF G\QDPLFBJHQHUDWHGBS
DJH�DVS	FDWHJ,' ���	JURXS,' ���DFFHVVHG����6HSWHPEHU������

5HSRUWV�

)RUZDUG�/RRN� �� ,QYHVWLJDWRU�'ULYHQ�&OLQLFDO�7ULDOV�� WKH�(XURSHDQ�6FLHQFH�)RXQGDWLRQ� �������
DYDLODEOH� DW�� KWWS���ZZZ�HVI�RUJ�ILOHDGPLQ�OLQNV�(05&�)/B,'&7�SGI� DFFHVVHG�
���6HSWHPEHU������

6RXWK�$IULFDQ�6FLHQFH�DQG�7HFKQRORJ\�,QGLFDWRUV�������SURGXFHG�E\�WKH�1DWLRQDO�$GYLVRU\�
&RXQFLO�RQ�,QQRYDWLRQ�,QGLFDWRUV�5HIHUHQFH�*URXS��SDJH�����$YDLODEOH�DW�
KWWS���ZZZ�QDFLQQRYDWLRQ�EL]�ZS�FRQWHQW�XSORDGV�6RXWK�$IULFDQ�6FLHQFH�DQG�7HFKQRORJ\�
,QGLFDWRUV������SGI�DFFHVVHG����6HSWHPEHU������

/HJLVODWLRQ�

,QWHOOHFWXDO� 3URSHUW\� 5LJKWV� IURP� 3XEOLFO\� )LQDQFHG� 5HVHDUFK� DQG� 'HYHORSPHQW�$FW� 1R�� ����
�����

6HFRQGDU\�VRXUFHV�

$FDGHP\�RI�6FLHQFH�RI�6RXWK�$IULFD�µ)LUVW�$IULFDQ�'LJLWDO�&XUDWLRQ�&RQIHUHQFH��D�5HVRXQGLQJ�
6XFFHVV¶�6FLHQFH�IRU�6RFLHW\��3UHWRULD��0DUFK������9RO����LVVXH�������

&DUYDOKR�(&$�GH��%DWLODQD�$3��6LPNLQV�-��0DUWLQV�+��6KDK�-��HW�DO���µ$SSOLFDWLRQ�'HVFULSWLRQ�
DQG�3ROLF\�0RGHO�LQ�&ROODERUDWLYH�(QYLURQPHQW�IRU�6KDULQJ�RI�,QIRUPDWLRQ�RQ�(SLGHPLRORJLFDO�
DQG�&OLQLFDO�5HVHDUFK�'DWD�6HWV¶�������������3/R6�21(��H������
GRL���������MRXUQDO�SRQH��������

&KHQ�&(��*LOOLODQG�&7��3XUFHOO� -��.LVKRUH�63�� µ7KH�6LOHQW�(SLGHPLF� RI�([FOXVLYH�8QLYHUVLW\�
/LFHQVLQJ� 3ROLFLHV� RQ� &RPSRXQGV� IRU� 1HJOHFWHG� 'LVHDVHV� DQG� %H\RQG¶� �����������
3/R61HJO7URS'LV�H����GRL���������MRXUQDO�SQWG���������

(QRZ�$�� µ6WDWH�RI�6FLHQWLILF�'DWD� LQ�$IULFD¶� �)LUVW�$IULFDQ�'LJLWDO�0DQDJHPHQW�DQG�&XUDWLRQ�
&RQIHUHQFH�DQG�:RUNVKRS��3UHWRULD��������)HEUXDU\�������

*UD\�(��3RVLWLRQ�3DSHU����1DWLRQDO�(QYLURQPHQWDO�6FDQ�RI�6RXWK�$IULFDQ�6FKRODUO\�3XEOLVKLQJ
$SULO�������7KH�&HQWUH�RI�(GXFDWLRQDO�7HFKQRORJ\��8QLYHUVLW\�RI�&DSH�7RZQ�

+HKHU�$'��������µ%HQFKPDUNLQJ�RI�7HFKQRORJ\�7UDQVIHU�2IILFHV�DQG�:KDW�,W�0HDQV�IRU�
'HYHORSLQJ�&RXQWULHV¶�LQ�.UDWWLJHU�$��0DKRQH\�57��1HOVHQ�/��HW�DO���HGV���,QWHOOHFWXDO�3URSHUW\�



���

0DQDJHPHQW�LQ�+HDOWK�DQG�$JULFXOWXUDO�,QQRYDWLRQ��$�+DQGERRN�RI�%HVW�3UDFWLFHV��0,+5��
2[IRUG��8QLWHG�.LQJGRP��DQG�3,35$��'DYLV��8QLWHG�6WDWHV��������

.DSODQ�'��HG��7KH�(FRQRPLFV�RI�,QWHOOHFWXDO�3URSHUW\�LQ�6RXWK�$IULFD��:,32�������

0DQJHQD�0��µ7KH�,PSOLFDWLRQV�RI�WKH�2(&'�'HFODUDWLRQ�RQ�2SHQ�$FFHVV�WR�6FLHQWLILF�'DWD�IRU�
$IULFDQ�DQG�6SHFLILFDOO\�6RXWK�$IULFDQ�3ROLF\�RQ�5HVHDUFK�'DWD�DQG�,QIRUPDWLRQ�0DQDJHPHQW�
DQG�&XUDWLRQ¶�7KH�)LUVW�$IULFDQ�'LJLWDO�0DQDJHPHQW�DQG�&XUDWLRQ�&RQIHUHQFH�DQG�:RUNVKRS��
3UHWRULD��������)HEUXDU\�������

0HUULOO� 6$� DQG� 0D]]D� $� �HGV�� 5HDSLQJ� WKH� %HQHILWV� RI� *HQRPLF� DQG� 3URWHRPLF� 5HVHDUFK��
,QWHOOHFWXDO� 3URSHUW\� 5LJKWV�� ,QQRYDWLRQ�� DQG� 3XEOLF� +HDOWK� �WKH� 1DWLRQDO� $FDGHPLHV� 3UHVV�
������

0RIIDW� 0�� &KXPEH� 6�� 0DF/HRG� 5� µ0DUNHWLQJ� ZLWK� 0HWDGDWD�� ,QFUHDVLQJ� ([SRVXUH� DQG�
9LVLELOLW\� RI� 2QOLQH� &RQWHQW� ZLWK� µµ%HVW� 3UDFWLFH¶¶� 0HWDGDWD� ������� $YDLODEOH� DW��
KWWS���ZZZ�LFEO�KZ�DF�XN�SHU[�DGYRFDF\�H[SRVLQJPHWDGDWD�KWP�DFFHVVHG���-XQH������

0XOGHU� 1�� µ'DWD� &XUDWLRQ� DQG� 0DQDJHPHQW�$FWLYLWLHV� ZLWKLQ� WKH� 8&7� >8QLYHUVLW\� RI� &DSH�
7RZQ@� &RPSXWDWLRQDO� %LRORJ\� *URXS¶� �)LUVW� $IULFDQ� 'LJLWDO� 0DQDJHPHQW� DQG� &XUDWLRQ�
&RQIHUHQFH�DQG�:RUNVKRS��3UHWRULD��������)HEUXDU\�������

1XJHQW�5$�DQG�.HXVFK�*7��µ*OREDO�+HDOWK��/HVVRQV�IURP�%D\K�'ROH¶�LQ�.UDWWLJHU�$��0DKRQH\�
57��1HOVHQ� /�� HW� DO�� �HGV�� �0,+5�2[IRUG�8QLWHG�.LQJGRP� DQG� 3,35$�'DYLV�8QLWHG� 6WDWHV�
�����

1HOVHQ��HW�DO���HGV���,QWHOOHFWXDO�3URSHUW\�0DQDJHPHQW�LQ�+HDOWK�DQG�$JULFXOWXUDO�,QQRYDWLRQ��$�
+DQGERRN�RI�%HVW�3UDFWLFHV��0,+5��2[IRUG�8QLWHG�.LQJGRP�DQG�3,35$�'DYLV�8QLWHG�6WDWHV��
������

3LVDQL� (� DQG$ERX=DKU�&�� 
6KDULQJ�+HDOWK�'DWD��*RRG� ,QWHQWLRQV� DUH�1RW� (QRXJK
� ������� ���
%XOOHWLQ�RI�WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ����������GRL���������%/7����������

3LVDQL�(��:KLWZRUWK�-��=DED�%��$ERX=DKU�&��µ7LPH�IRU�)DLU�7UDGH�LQ�5HVHDUFK�'DWD¶������������
/DQFHW�������GRL���������6����������������������SPLG�����������

5HLFKPDQ�-+�DQG�8KOLU�3)��µ$�&RQWUDFWXDOO\�5HFRQVWUXFWHG�5HVHDUFK�&RPPRQV�IRU�6FLHQWLILF�
'DWD� LQ� D� +LJKO\� 3URWHFWLRQLVW� ,QWHOOHFWXDO� 3URSHUW\� (QYLURQPHQW¶� ������� ��� /DZ� DQG�
&RQWHPSRUDU\�3UREOHPV�����

6DPSDW�%1��µ/HVVRQV�IURP�%D\K±'ROH¶��'HFHPEHU�����������1DWXUH����

6KHPGRH�6*��µ,QWURGXFWLRQ�WR�,QWHOOHFWXDO�3URSHUW\�5LJKWV�IRU�,QYHVWLJDWRUV�LQ�+HDOWK�5HVHDUFK�
DQG�,QVWLWXWLRQDO�,QWHOOHFWXDO�3URSHUW\�3ROLF\¶�����������6�$FWD7URSLFD�6���

6LEDQGD�0��µ,QWHOOHFWXDO�3URSHUW\��&RPPHUFLDOL]DWLRQ�DQG�,QVWLWXWLRQDO�$UUDQJHPHQWV�DW�6RXWK�
$IULFDQ�3XEOLFO\�)LQDQFHG�5HVHDUFK�,QVWLWXWLRQV¶�LQ�.DSODQ�'��HG���7KH�(FRQRPLFV�RI�
,QWHOOHFWXDO�3URSHUW\�LQ�6RXWK�$IULFD��:,32��������SS����������

6LQJK� -$�DQG�'DDU�$6�� µ,QWUD�&RQVRUWLXP�'DWD�6KDULQJ� LQ�0XOWL�1DWLRQDO��0XOWL�,QVWLWXWLRQDO�
*HQRPLF�6WXGLHV��*DSV�DQG�*XLGDQFH¶����������7KH�+XJR�-RXUQDO���±���

6R�$'�� 6DPSDW�%1��5DL�$.��&RRN�'HHJDQ�5��5HLFKPDQ� -+�� HW� DO�� µ,V�%D\K�'ROH�*RRG� IRU�
'HYHORSLQJ� &RXQWULHV"� /HVVRQV� IURP� WKH� 86� ([SHULHQFH¶� ������� 3/R6%LR� O��
�����H����GRL���������MRXUQDO�SELR���������
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7DXEPDQ�$�µ$�7\SRORJ\�RI�,QWHOOHFWXDO�3URSHUW\�0DQDJHPHQW�IRU�3XEOLF�+HDOWK�,QQRYDWLRQ�DQG�
$FFHVV��'HVLJQ�&RQVLGHUDWLRQV�IRU�3ROLF\PDNHUV¶����������WKH�2SHQ�$,'6�-RXUQDO�������

7DXEPDQ�$� DQG�*KDIHOH�5�� µ3XEOLF� 6HFWRU� ,3�0DQDJHPHQW� LQ� WKH�/LIH� 6FLHQFHV��5HFRQFLOLQJ�
3UDFWLFH� DQG�3ROLF\� ��3HUVSHFWLYHV� IURP�:,32¶� LQ�.UDWWLJHU�$��0DKRQH\�57��1HOVHQ�/�� HW� DO��
�HGV���,QWHOOHFWXDO�3URSHUW\�0DQDJHPHQW�LQ�+HDOWK�DQG�$JULFXOWXUDO�,QQRYDWLRQ��$�+DQGERRN�RI�
%HVW�3UDFWLFHV��0,+5��2[IRUG��8QLWHG�.LQJGRP��DQG�3,35$��'DYLV��8QLWHG�6WDWHV��������

7KH� (FRQRPLFV� RI� ,QWHOOHFWXDO� 3URSHUW\�� 6XJJHVWLRQV� IRU� )XUWKHU� 5HVHDUFK� LQ� 'HYHORSLQJ�
&RXQWULHV�DQG�&RXQWULHV�ZLWK�(FRQRPLHV�LQ�7UDQVLWLRQ��:,32�-DQXDU\�������

7KH�)LUVW�$IULFDQ�'LJLWDO�0DQDJHPHQW�DQG�&XUDWLRQ�&RQIHUHQFH�DQG�:RUNVKRS��3UHWRULD��
�������)HEUXDU\������DYDLODEOH�DW���KWWS���VWDUGDWD�QUI�DF�]D�QDGLFF�SURJUDPPH�KWPO�DFFHVVHG�
���6HSWHPEHU������

9LVVHU�&��µ,QWHOOHFWXDO�3URSHUW\�5LJKWV�IURP�3XEOLFO\�)LQDQFHG�5HVHDUFK��WKH�:D\�WR�5HVHDUFK�
+HOO�LV�3DYHG�ZLWK�*RRG�,QWHQWLRQV¶��������������6$�0HUFDQWLOH�/DZ�-RXUQDO�����
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