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&RQWHQWV�

�
��� ,QWURGXFWLRQ����������������������������������������������������������������������������������������������������������������������� ��
��� %DFNJURXQG����������������������������������������������������������������������������������������������������������������������� ��
��� 2EMHFWLYHV ������������������������������������������������������������������������������������������������������������������������� ��
��� 0HWKRGV ���������������������������������������������������������������������������������������������������������������������������� ��
��� 5HVXOWV������������������������������������������������������������������������������������������������������������������������������� ��

���� &XUUHQWO\�IXQGHG�LQGLJHQRXV�IRUHVWU\�UHVHDUFK�LQ�1HZ�=HDODQG����������������������������� ��
���� &XUUHQWO\�LQLWLDWLYHV�LQ�LQGLJHQRXV�IRUHVWU\�UHVHDUFK ���������������������������������������������� ��
���� 5HYLHZ�RI�LQIRUPDWLRQ�DYDLODEOH�WR�VXSSRUW�LQGLJHQRXV�SODQWDWLRQ�IRUHVWU\ ����������� ��

��� &RQFOXVLRQV��������������������������������������������������������������������������������������������������������������������� ���
��� 5HFRPPHQGDWLRQV����������������������������������������������������������������������������������������������������������� ���
��� $FNQRZOHGJHPHQWV��������������������������������������������������������������������������������������������������������� ���
��� 5HIHUHQFHV����������������������������������������������������������������������������������������������������������������������� ���

$SSHQGL[��� 5XLD�PDL�QJD�NDNDQR��.LD�WXSX�DL�QJD�PRNRSXQD�R�7DQH��+HL�RUDQJH�PR�
DSRSR��*URZLQJ�&RPPRQ�)XWXUHV� ���������������������������������������������������������������������� ���

$SSHQGL[��� ,QGLJHQRXV�)RUHVWU\�5HVHDUFK������±SUHVHQW��E\�3URMHFW������������������������� ���
$SSHQGL[��� 6XPPDU\�RI�WKH�1=,)�,QGLJHQRXV�)RUHVW�3ROLF\ �������������������������������������� ���
$SSHQGL[��� ([WUDFWV�IURP�WKH�1HZ�=HDODQG�%LRGLYHUVLW\�6WUDWHJ\�DQG�GUDIW�1DWLRQDO�

3ROLF\�6WDWHPHQW�RQ�%LRGLYHUVLW\ �������������������������������������������������������������������������� ���
�
�
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��� ,QWURGXFWLRQ�

�
,Q�)HEUXDU\������)DU�1RUWK�'LVWULFW�&RXQFLO�FRRUGLQDWHG�D�SURSRVDO�DQG�ZRUN�SURJUDPPH�IRU�
D�SURMHFW�LQYHVWLJDWLQJ�WKH�SRWHQWLDO�IRU�FRPPHUFLDO�SODQWDWLRQV�RI�PL[HG�LQGLJHQRXV�VSHFLHV�
�$SSHQGL[�����7KH�SURMHFW��5XLD�PDL�QJD�NDNDQR��.LD�WXSX�DL�QJD�PRNRSXQD�R�7DQH��+HL�
RUDQJH�PR�DSRSR��*URZLQJ�&RPPRQ�)XWXUHV��LV�LQWHQGHG�WR�KDUQHVV�LQWHUHVW�IURP�WKH�
IDUPLQJ�FRPPXQLW\�DQG�0DRUL�ODQGRZQHUV�LQ�VXVWDLQDEOH�DOWHUQDWLYHV�WR�OLYHVWRFN�DQG�UDGLDWD�
SLQH�IRUHVWU\��7KH�YLVLRQ�LV�WR�HVWDEOLVK�D�SHUPDQHQW��LQGLJHQRXV�SURGXFWLRQ�IRUHVWU\�UHVRXUFH�
LQ�WKH�)DU�1RUWK��
7KH�SURSRVDO�UHFRJQLVHV�WKH�QHHG�WR�HVWDEOLVK�WKH�HFRQRPLF��VLOYLFXOWXUDO��DQG�LQVWLWXWLRQDO�
YLDELOLW\�RI�FRPPHUFLDO�SODQWDWLRQV�RI�LQGLJHQRXV�VSHFLHV�LQ�WKH�1RUWKODQG�FRQWH[W�EHIRUH�
SURPRWLQJ�D�ODUJH�VFDOH�LQLWLDWLYH��$Q�LQLWLDO�PRGHO�VXJJHVWV�WKLV�PLJKW�LQYROYH�PL[HG�
LQGLJHQRXV�DQG�H[RWLF�SODQWLQJV�WR�SURYLGH�LQWHUPHGLDWH�UHYHQXH�DQG�VXSSRUW�IRU�WKH�
GHYHORSLQJ�LQGLJHQRXV�IRUHVW��
$�ILUVW�VWHS�LQ�WKH�ZRUN�SURJUDPPH�LV�WR�EXLOG�UHODWLRQVKLSV�ZLWK�NH\�UHVHDUFKHUV�LQ�WKH�ILHOG�
WR�DFFHVV�H[LVWLQJ�LQIRUPDWLRQ�DQG�LGHQWLI\�UHVHDUFK�QHHGV�IRU�WKH�SURMHFW��7KLV�LV�WR�EH�
IROORZHG�E\�DSSOLFDWLRQV�WR�YDULRXV�IXQGLQJ�DJHQFLHV�WR�VXSSRUW�UHVHDUFK�SURMHFWV�VSHFLILF�WR�
WKH�SURSRVDO��
�

��� %DFNJURXQG�

�
,QGLJHQRXV�SODQWDWLRQ�IRUHVWU\�LQ�1HZ�=HDODQG�LV�VWLOO�LQ�LWV�LQIDQF\��7KHUH�DUH�QR�FOHDU�GDWD�
RQ�WKH�H[WHQW�WR�ZKLFK�SODQWLQJ�RI�LQGLJHQRXV�VSHFLHV�IRU�WLPEHU�SURGXFWLRQ�KDV�EHHQ�
XQGHUWDNHQ��$�����±���VXUYH\�FRQWDFWHG�VRPH�����RUJDQLVDWLRQV�OLNHO\�WR�KDYH�LQIRUPDWLRQ�
RQ�WKH�ORFDWLRQ�DQG�EDFNJURXQG�RI�SODQWLQJV�RI�QDWLYH�WUHHV��3DUG\�HW�DO��������2YHU�����
SODQWLQJV�ZHUH�LGHQWLILHG�RI�ZKLFK����DSSDUHQWO\�VXFFHVVIXO�SODQWLQJV�ZHUH�VHOHFWHG�DQG�
YLVLWHG��7KH�WRWDO�DUHD�RI�WKHVH�SODQWLQJV�ZDV�OHVV�WKDQ�����KD��7DQH¶V�7UHH�7UXVW�KDYH�SODQV�
WR�GHYHORS�D�GDWDEDVH�RI�LQGLJHQRXV�SODQWLQJV�EXW�WKLV�KDV�QRW�EHHQ�LPSOHPHQWHG�WR�GDWH��%��
%XUQV�SHUV��FRPP����$W�OHDVW�����KD�DUH�DQWLFLSDWHG��5LFKDUGV��������
7KH�IROORZLQJ�TXRWH�IURP�WKH������HGLWLRQ�RI�WKH�1=,)�)RUHVWU\�+DQGERRN�VXPPDULVHV�WKH�
VLWXDWLRQ���
«GHVSLWH�WKH�HQWKXVLDVWLF�VXSSRUW�RI�LQGLYLGXDOV�IURP�RUJDQLVDWLRQV�VXFK�DV�7DQH¶V�7UHH�
7UXVW�ZLWK�VSHFLILF�REMHFWLYHV�RI�SURPRWLQJ�LQGLJHQRXV�IRUHVWU\��JHQHUDO�DFWLYLW\�RXWVLGH�
H[LVWLQJ�QDWXUDO�VWDQGV�LV�VPDOO��*HQHUDO�ODFN�RI�NQRZOHGJH��FXUUHQW�WD[DWLRQ�ODZV��DQG�
XQFHUWDLQW\�DV�WR�VWDWXV�RI�SODQWDWLRQV�DW�WKH�WLPH�RI�KDUYHVW�XQGHU�WKH�5HVRXUFH�0DQDJHPHQW�
$FW�DUH�FRQVLGHUHG�WR�FRQWULEXWH�WR�WKH�ORZ�OHYHO�RI�DFWLYLW\��DORQJ�ZLWK�LOO�GHILQHG�HFRQRPLF�
EHQHILWV��5LFKDUGV���������
,Q�WKLV�FRQWH[W��WKH�SURSRVHG�*URZLQJ�&RPPRQ�)XWXUHV�SURMHFW�ZRXOG�EH�EUHDNLQJ�QHZ�
JURXQG��7KH�UROH�DQG�FRQWULEXWLRQ�RI�UHVHDUFK�WKHUHIRUH�EHFRPHV�FULWLFDO�DQG�LV�UHFRJQLVHG�LQ�
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��

WKH�SURSRVHG�ZRUN�SURJUDPPH��7KLV�UHSRUW�RXWOLQHV�ERWK�WKH�FXUUHQW�OHYHO�RI�LQYHVWPHQW�LQ�
DQG�IRFXV�RI�LQGLJHQRXV�IRUHVWU\�UHVHDUFK�LQ�1HZ�=HDODQG�DQG�DQ�RSLQLRQ�RQ�WKH�UHVHDUFK�
QHHGV�DQG�SRWHQWLDO�SURYLGHUV�RI�WKDW�UHVHDUFK�IRU�D�SURMHFW�OLNH�*URZLQJ�&RPPRQ�)XWXUHV��
�

��� 2EMHFWLYHV�

�
7KH�REMHFWLYH�RI�WKH�DGYLFH�SURYLGHG�XQGHU�WKH�(QYLUROLQN�6PDOO�$GYLFH�*UDQW�ZDV�WR�SURYLGH�
LQIRUPDWLRQ�WKDW�LQFUHDVHG�&RXQFLO�DQG�FRPPXQLW\�DZDUHQHVV�RI��D��WKH�ULVNV���E��WKH�ODQG�
DQG�ZDWHU�LPSDFWV��DQG��F��VRFLDO�LPSOLFDWLRQV�RI�GHFLVLRQV�DERXW�ODQG�XVH�FRQYHUVLRQ�DQG�
GHYHORSPHQW��)DFWRUV�WR�EH�FRQVLGHUHG�LQFOXGHG�VLOYLFXOWXUDO�DQG�HFRQRPLF�ULVNV��VRFLDO�
EHQHILWV��FXOWXUDO�YDOXHV��DQG�LPSOLFDWLRQV�IRU�ELRGLYHUVLW\��VRLO�DQG�ZDWHU�PDQDJHPHQW�
DVVRFLDWHG�ZLWK�FKDQJLQJ�ODQG�XVH��
�
7KH�DSSURDFK�WDNHQ�ZDV�WR��
•� YLVLW�UHSUHVHQWDWLYH�VLWHV�IRU�WKH�SURSRVHG�SODQWDWLRQV�RI�PL[HG�LQGLJHQRXV�VSHFLHV��
•� GLVFXVV�WKH�WDUJHW�RXWFRPHV�RI�WKH�SURMHFW�ZLWK�NH\�VWDNHKROGHUV�LQFOXGLQJ�0DRUL�

ODQGRZQHUV�DQG�WKH�)DU�1RUWK�'LVWULFW�&RXQFLO��
•� YLVLW�UHVHDUFK�RUJDQLVDWLRQV�LQYROYHG�LQ�UHVHDUFK�RQ�LQGLJHQRXV�IRUHVWU\�WR��

o� HOLFLW�WKHLU�LQWHUHVW�LQ�FRQWULEXWLQJ�WR�WKH�SURSRVHG�SURMHFW��DQG�
o� FROOHFW�DQG�VXPPDULVH�FXUUHQW�UHVHDUFK�LQ�WKH�ILHOG��

•� VXPPDULVH�UHVHDUFK�WR�GDWH�DQG�FXUUHQW�UHVHDUFK�LQ�D�EULHI�UHSRUW��
�

��� 0HWKRGV�

�
$�VLWH�YLVLW�WR�WKH�)DU�1RUWK�'LVWULFW�ZDV�PDGH�RQ���-XO\������DQG�GLVFXVVLRQV�KHOG�ZLWK�1JDWL�
5HKLD��:DOO\��1RUPD��DQG�7DL�5DPHND��DW�7DNRX�%D\��)DU�1RUWK�'LVWULFW�&RXQFLOORUV��/DXULH�
%\HUV��*DUU\�:HHGV��,DQ�%DPEHU���ODQGRZQHUV��*HRII�:LJKWPDQ��-RKQ�&UDZIRUG���DQG�7H�
5XQDQJD�R�7H�5DUDZD��.HYLQ�5RELQVRQ��DW�.DLNRKH��DQG�ZLWK�7H�3XQL�.RNLUL��:KLWLDQJD�
3HHKLNXUX���
�
9LVLWV�ZHUH�VXEVHTXHQWO\�PDGH�WR��
���-XO\�� 0LQLVWU\�RI�$JULFXOWXUH�DQG�)RUHVWU\��5RWRUXD��±�*HUDUG�+RUJDQ�
���-XO\�� (16,6��5RWRUXD��±�'DYLG�%HUJLQ�
���-XO\� 6FKRRO�RI�)RUHVWU\��8QLYHUVLW\�RI�&DQWHUEXU\�±�(XDQ�0DVRQ�

0LQLVWU\�RI�$JULFXOWXUH�DQG�)RUHVWU\��,QGLJHQRXV�)RUHVWU\�8QLW��±�$ODQ�
*ULIILWKV�

���-XO\�� /DQGFDUH�5HVHDUFK��/LQFROQ��±�5RE�$OOHQ�
���-XO\� 0LQLVWU\�RI�$JULFXOWXUH�DQG�)RUHVWU\���6XVWDLQDEOH�)DUPLQJ�)XQG��6))��±�

5LFKDUG�/\QFK�
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��$XJXVW� /DQGFDUH�5HVHDUFK��+DPLOWRQ��±�%UXFH�%XUQV��
���$XJXVW� 7DQH¶V�7UHH�7UXVW�±�,DQ�%DUWRQ�
�
$W�WKH�VDPH�WLPH��UHFHQW�UHVHDUFK�UHSRUWV�DQG�SXEOLFDWLRQV�RQ�LQGLJHQRXV�SODQWDWLRQ�IRUHVWU\�
ZHUH�FROOHFWHG��UHYLHZHG�DQG�VXPPDULVHG���
�
7KLV�UHSRUW�EULHIO\�VXPPDULVHV�WKH�GDWD�FROOHFWHG�IURP�YLVLWV�DQG�SXEOLFDWLRQV�LQFOXGLQJ�
UHVHDUFK�WR�GDWH�RQ�LQGLJHQRXV�SODQWDWLRQ�IRUHVWU\�LQ�1HZ�=HDODQG��RQ�UHVHDUFK�JURXSV�WKDW�
DUH�FXUUHQWO\�DFWLYH�LQ�WKH�DUHD��DQG�RQ�UHVHDUFK�FXUUHQWO\�EHLQJ�XQGHUWDNHQ��
�

��� 5HVXOWV�

�
���� &XUUHQWO\�IXQGHG�LQGLJHQRXV�IRUHVWU\�UHVHDUFK�LQ�1HZ�=HDODQG�

&XUUHQW�IXQGLQJ�IRU�UHVHDUFK�LQWR�LQGLJHQRXV�WLPEHU�IRUHVWU\�UHIOHFWV�WKH�UHODWLYH�VFDOH�DQG�
IRFXV�RI�DFWLYLW\�LQ�LQGLJHQRXV�IRUHVW�PDQDJHPHQW�LQ�1HZ�=HDODQG��$SSUR[LPDWHO\�����RI�
WKH�RYHU����PLOOLRQ�SHU�DQQXP�LQYHVWHG�LQ�LQGLJHQRXV�IRUHVWU\�UHVHDUFK�LV�GLUHFWHG�DW�WKH�
VXVWDLQDEOH�PDQDJHPHQW�RI�LQGLJHQRXV�IRUHVWV�XVHG�IRU�SURGXFWLRQ�DQG�LQ�GHYHORSLQJ�WKH�
PDUNHW�IRU�LQGLJHQRXV�WLPEHU�SURGXFWV��7DEOH������
7KH�WKUHH�ODUJHVW�SURJUDPPHV�DUH�WKH�3XEOLF�*RRG�6FLHQFH�)XQG�VXSSRUWHG�³,QGLJHQRXV�
)RUHVWU\´�SURJUDPPH�OHG�E\�'U�5RE�$OOHQ�RI�/DQGFDUH�5HVHDUFK��WKH�³1HZ�3ODQWDWLRQ�
6SHFLHV´�SURJUDPPH�OHG�E\�'U�/XLV�*HD�RI�(16,6��DQG�WKH�6XVWDLQDEOH�)DUPLQJ�)XQG��6))��
VXSSRUWHG�³([SDQGLQJ�HFRQRPLF�YLDELOLW\�DQG�VXVWDLQDEO\�PDQDJHG�LQGLJHQRXV�EHHFK�IRUHVWV�
DQG�LQGXVWU\´�SURJUDPPH�OHG�E\�WKH�1=�)DUP�)RUHVWU\�$VVRFLDWLRQ��WKH�2IILFH�RI�WKH�0DRUL�
7UXVWHH��DQG�6,/1$�ODQGRZQHUV��ZLWK�UHVHDUFK�SURYLGHG�E\�WKH�8QLYHUVLW\�RI�&DQWHUEXU\�
6FKRRO�RI�)RUHVWU\��
7KH�,QGLJHQRXV�)RUHVWU\�SURJUDPPH�DOLJQV�LWV�ZRUN�ZLWK�WKH�)RUHVW�$PHQGPHQW�$FW�DQG�
IRFXVHV�RQ�GHYHORSLQJ�VLOYLFXOWXUDO�V\VWHPV�WKDW�PLQLPL]H�KDUYHVWLQJ�LPSDFWV�DQG�UHWDLQ�WKH�
LPSRUWDQW�FKDUDFWHULVWLFV�RI�IRUHVWV��,W�VHHNV�LQ�SDUWLFXODU�WR�XQGHUVWDQG�KRZ�IRUHVWV�PDQDJHG�
IRU�WLPEHU�SURGXFWLRQ�FDQ�DW�WKH�VDPH�WLPH�SURYLGH�LPSURYHG�FXOWXUDO�DQG�HQYLURQPHQWDO�
EHQHILWV�WR�0DRUL�RZQHUV��$SSHQGL[�����
7KH�PXOWL�SDUWLWH�EHHFK�IRUHVWU\�SURJUDPPH�KDV�WKUHH�FRPSRQHQWV��
•� 6XUYH\LQJ�DQG�HYDOXDWLQJ�WKH�PDLQ�GRPHVWLF�DQG�H[SRUW�SURGXFW�PDUNHW�YDOXH�

SURSRVLWLRQV�IRU�WKH�SULPDU\�EHHFK�VSHFLHV�
•� (YDOXDWLQJ�WKH�EHHFK�UHVRXUFH�DQG�FRQILUPLQJ�WKH�FRPPHUFLDO�VXSSO\�SRWHQWLDO�E\�

HVWLPDWLQJ�YROXPHV�DQG�SURGXFW�FODVVHV�DFURVV�WKH�WKUHH�,QGLJHQRXV�)RUHVWU\�8QLW�
ZRUNLQJ�FLUFOHV�

•� 5H�HVWDEOLVKLQJ�EHHFK�IRUHVW�PDQDJHPHQW�JXLGHOLQHV�EDVHG�RQ�DQ�LPSURYHG�
XQGHUVWDQGLQJ�RI�WKH�ELRORJLFDO�V\VWHPV��HFRQRPLFV�DQG�VXVWDLQDELOLW\�RI�PDQDJLQJ�EHHFK�
IRUHVWV��

7KH�RWKHU�PDMRU�IXQGHU�RI�LQGLJHQRXV�IRUHVWU\�UHVHDUFK�LV�WKH�0LQLVWU\�RI�$JULFXOWXUH�DQG�
)RUHVWU\�WKURXJK�LWV�RSHUDWLRQDO�UHVHDUFK�IXQGLQJ��$OO�RI�WKLV�UHVHDUFK�LV�GLUHFWHG�WRZDUG�WKH�
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NQRZOHGJH�UHTXLUHPHQWV�RI�WKH�,QGLJHQRXV�)RUHVWU\�8QLW�WKDW�DGPLQLVWHUV�WKH�SURYLVLRQV�RI�
WKH������)RUHVWV�$FW�DQG������)RUHVW�$PHQGPHQW�$FW�UHODWLQJ�WR�WKH�PDQDJHPHQW�RI�
LQGLJHQRXV�IRUHVWV��$V�D�UHVXOW�LW�SULPDULO\�DGGUHVVHV�LVVXHV�WR�GR�ZLWK�WKH�KDUYHVWLQJ��
UHJHQHUDWLRQ�DQG�KHDOWK�RI�H[LVWLQJ�LQGLJHQRXV�IRUHVWV�IURP�ZKLFK�WLPEHU�LV�SURGXFHG��:KLOH�
QRW�LPPHGLDWHO\�DSSOLFDEOH�WR�*URZLQJ�&RPPRQ�)XWXUHV��WKLV�UHVHDUFK�ZLOO�EH�UHOHYDQW�ZKHQ�
WKH�SODQQHG�IRUHVWV�UHDFK�PDWXULW\��
,QGLJHQRXV�IRUHVWU\�UHVHDUFK�DW�6&,21�KDV�EHHQ�LQFRUSRUDWHG�LQ�D�1HZ�6SHFLHV�3*6)�
SURJUDPPH�IROORZLQJ�WKH�GHPLVH�RI�WKH�SUHYLRXVO\�IXQGHG�6XVWDLQDEOH�'HYHORSPHQW�
SURJUDPPH��,Q�VR�GRLQJ�LQYHVWPHQW�LQ�LQGLJHQRXV�SODQWDWLRQ�IRUHVWU\�KDV�IDOOHQ�IURP�
DSSUR[LPDWHO\����������SHU�DQQXP�WR�DQ�HVWLPDWHG�OHVV�WKDQ����������SHU�DQQXP��7KH�QHZ�
SURJUDPPH¶V�IRFXV�LV�RQ�VSHFLHV�QHZ�WR�SODQWDWLRQ�PDQDJHPHQW��PDLQWDLQLQJ�DQG�GHYHORSLQJ�
JHQHWLF�UHVRXUFHV�RI�ERWK�H[RWLF�DQG�LQGLJHQRXV�VSHFLHV�LPSRUWDQW�LQ�1HZ�=HDODQG��DQG�
UHFRPPHQGLQJ�ZD\V�RI�LQFUHDVLQJ�HQG�XVH�YDOXH�RI�WKRVH�VSHFLHV��:KLOH�PRVW�DWWHQWLRQ�LV�
EHLQJ�JLYHQ�WR�DOWHUQDWLYH�SLQH��UHGZRRG��F\SUHVV�DQG�HXFDO\SW�VSHFLHV�IRU�FRPPHUFLDO�WLPEHU�
SURGXFWLRQ��ZRUN�RQ�D�VPDOO�QXPEHU�RI�LQGLJHQRXV�VSHFLHV��LQFOXGLQJ�NDXUL�DQG�WRWDUD��
FRQWLQXHV��
)XQGLQJ�WR�H[SORUH�WKH�SRWHQWLDO�RI�LQGLJHQRXV�SODQWDWLRQ�IRUHVWU\��SDUWLFXODUO\�IURP�WKH�
6XVWDLQDEOH�)DUPLQJ�)XQG��KDV�EHHQ�LQFUHDVLQJ�LQ�UHFHQW�\HDUV��ZLWK�IRXU�QHZ�SURMHFWV�
EHJLQQLQJ�LQ�������7DEOH�����7KHVH�SURMHFWV�EXLOG�RQ�UHVHDUFK�FDUULHG�RXW�LQ�WKH�����V�WKDW�
IRFXVVHG�RQ�HYDOXDWLQJ�WKH�SRWHQWLDO�DQG�SHUIRUPDQFH�RI�D�VPDOO�QXPEHU�RI�KLJK�YDOXH�
LQGLJHQRXV�WLPEHU�WUHH�VSHFLHV��NDXUL��WRWDUD��DQG�RQ�FROODWLQJ�LQIRUPDWLRQ�RQ�WKH�SURSDJDWLRQ��
SODQWLQJ�DQG�HDUO\�PDQDJHPHQW�RI�QDWLYH�WUHHV�DQG�RQ�WKH�ZRRG�SURSHUWLHV�RI�SODQWHG�
LQGLJHQRXV�WUHHV��
7KH�QHZ�SURMHFWV�H[SORUH�LQ�PRUH�GHWDLO�WHFKQLTXHV�IRU�WKH�SURGXFWLRQ�RI�ODUJH�QXPEHUV�RI�
OHVV�H[SHQVLYH�LQGLJHQRXV�WUHH�VHHGOLQJV�IRU�SODQWLQJ�SURJUDPPHV��WKH�VHOHFWLRQ�DQG�
FROOHFWLRQ�RI�VHHG�IURP�HOLWH�WUHHV��WKH�GHYHORSPHQW�RI�LQGLJHQRXV�IRUHVWV�DV�FDUERQ�IDUPV��
DQG�WKH�PDQDJHPHQW�DQG�XVH�RI�QDWXUDOO\�UHJHQHUDWHG�DQG�SODQWHG�WRWDUD��
�
���� &XUUHQWO\�LQLWLDWLYHV�LQ�LQGLJHQRXV�IRUHVWU\�UHVHDUFK�
7KH�JURZLQJ�LQWHUHVW�LQ�LQGLJHQRXV�IRUHVWU\�ZDV�DOVR�UHIOHFWHG�LQ�D�UHFHQW�ZRUNVKRS�KRVWHG�E\�
WKH�0$)�,QGLJHQRXV�)RUHVWU\�8QLW��7DQH¶V�7UHH�7UXVW��1HZ�=HDODQG�,QVWLWXWH�RI�)RUHVWU\�
�1=,)���DQG�/DQGFDUH�5HVHDUFK�WR�GLVFXVV�SULRULWLHV�IRU�UHVHDUFK��7KH�PHHWLQJ�UHYLHZHG�
FXUUHQW�UHVHDUFK��OLVWHG�D�ZLGH�UDQJH�RI�LVVXHV�WKDW�UHTXLUH�IXUWKHU�ZRUN�DQG�GHOHJDWHG�D�VXE�
FRPPLWWHH�PDGH�XS�RI�RQH�UHSUHVHQWDWLYH�IURP�HDFK�RI�7DQH¶V�7UHH�7UXVW��1=�)DUP�)RUHVWU\�
$VVRFLDWLRQ��LQGLJHQRXV�WLPEHU�SURFHVVRUV�DQG�0DRUL�ODQGRZQHUV�WR�UHYLHZ�WKH������1=,)�
,QGLJHQRXV�)RUHVWU\�3ROLF\�DQG�GHYHORS�D�GUDIW�UHVHDUFK�VWUDWHJ\�IRU�GLVFXVVLRQ��
�
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7DEOH�����&XUUHQWO\�)XQGHG�,QGLJHQRXV�)RUHVWU\�5HVHDUFK�3URJUDPPHV�
7LWOH� 2UJDQLVDWLRQ� 7HFKQLFDO��

3URYLGHU�
)XQGHU� $PRXQW�

�DSSUR[��
��DQQXP��

2PDKD�SLORW�RSHQ�JURXQG�LQGLJHQRXV�SODQW�QXUVHU\� 2SHQ�JURXQG�,QGLJHQRXV�3ODQWV� 3��&ROH�-��9DQ�'RUVHU�� 6))� �
6XVWDLQDEOH�PDQDJHPHQW�RSWLRQV�IRU�ZRRG�SURGXFWLRQ�IURP�UHJHQHUDWLQJ�
WRWDUD�

1RUWKODQG�7RWDUD�:RUNLQJ�*URXS� (16,6� 6))� ���������

'HFLVLRQ�VXSSRUW�IRU�LQGLJHQRXV�IRUHVW�RSSRUWXQLWLHV� (DVW�&RDVW�,QGLJHQRXV�)RUHVW�*URXS� 0RWX�(FRQRPLFV�DQG�3XEOLF�3ROLF\�
5HVHDUFK��/DQGFDUH�5HVHDUFK�

6))� ��������

,QGLJHQRXV�IRUHVWU\�±�LQIRUPDWLRQ�GLVVHPLQDWLRQ� 1=�)DUP�)RUHVWU\�$VVRFLDWLRQ� 1=))$� 6))� ��������
$�SLORW�LQYHQWRU\�RI�HOLWH�QDWLYH�WLPEHU�WUHHV�DV�VHHG�VRXUFHV�IRU�QDWLYH�
DIIRUHVWDWLRQ�VLOYLFXOWXUH�IURP�ORZODQG�HQYLURQPHQWDO�GRPDLQV�

1DWLYH�$IIRUHVWDWLRQ�6LOYLFXOWXUH�
*URXS�

+��-DQVHQ� 6))� ��������

,PSURYLQJ�HVWLPDWHV�RI�JURZWK��UHFUXLWPHQW�DQG�PRUWDOLW\�IRU�VHOHFWHG�
LQGLJHQRXV�IRUHVW�VSHFLHV�

/DQGFDUH�5HVHDUFK�1=�/WG� /DQGFDUH�5HVHDUFK� 0$)� �

/RQJ�WHUP�FRQVHTXHQFHV�RI�VLQJOH�WUHH�DQG�VPDOO�JURXS�KDUYHVWLQJ�RI�
SRGRFDUSV��

/DQGFDUH�5HVHDUFK�1=�/WG� /DQGFDUH�5HVHDUFK� 0$)� �

7DUJHW�VWDQG�VWUXFWXUH�±�/RQJZRRG�)RUHVW� /DQGFDUH�5HVHDUFK�1=�/WG� /DQGFDUH�5HVHDUFK� 0$)� �
([SDQGLQJ�HFRQRPLF�YLDELOLW\�DQG�VXVWDLQDEO\�PDQDJHG�LQGLJHQRXV�EHHFK�
IRUHVWV�DQG�LQGXVWU\�

1=))$��2IILFH�RI�WKH�0DRUL�7UXVWHH��
6,/1$�ODQGRZQHUV�

6FKRRO�RI�)RUHVWU\� 6))� ��������

1HZ�6SHFLHV� (16,6� (16,6� 3*6)� ����������
,QGLJHQRXV�)RUHVWU\� /DQGFDUH�5HVHDUFK�1=�/WG� /DQGFDUH�5HVHDUFK� 3*6)� ��������
,QGLJHQRXV�IRUHVWU\�±�D�FRPSUHKHQVLYH�DSSURDFK�WR�SURYLGLQJ�LQIRUPDWLRQ�
WR�WKH�ZLGHVW�SRVVLEOH�DXGLHQFH�

7DQH¶V�7UHH�7UXVW� 9DULRXV� 6))� ���������

�
�
�������������������������������������������������
�
�
��7KLV�DPRXQW�UHIHUV�RQO\�WR�WKDW�LQYHVWHG�LQ�LQGLJHQRXV�SODQWDWLRQ�IRUHVWU\�UHVHDUFK��7KH�WRWDO�SURJUDPPH�YDOXH�LV����������SHU�DQQXP��
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��

���� 5HYLHZ�RI�LQIRUPDWLRQ�DYDLODEOH�WR�VXSSRUW�LQGLJHQRXV�SODQWDWLRQ�IRUHVWU\�

7KLV�VHFWLRQ�SURYLGHV�D�EULHI�RYHUYLHZ�RI�H[LVWLQJ�NQRZOHGJH�DQG�LQIRUPDWLRQ�RQ�WKH�
SRWHQWLDO�RI�SODQWHG�LQGLJHQRXV�IRUHVWV��

6SHFLHV�VHOHFWLRQ�DQG�VLOYLFXOWXUDO�V\VWHPV�
�

&XUUHQW�VWDWH�RI�NQRZOHGJH���:KLOH�SODQWLQJ�LV�WKH�PRVW�FRPPRQ�DSSURDFK�WR�UH�
HVWDEOLVKLQJ�LQGLJHQRXV�WUHHV��VHHGOLQJV�DUH�FXUUHQWO\�H[SHQVLYH��2WKHU�RSWLRQV�LQFOXGH�GLUHFW�
VHHGLQJ�DQG�HQKDQFHG�QDWXUDO�UHJHQHUDWLRQ��$OO�DUH�ODERXU�LQWHQVLYH�LQ�WKH��±��\HDUV�
IROORZLQJ�SODQWLQJ��7KH�SUHVHQFH�RI�DSSURSULDWH�P\FRUUKL]D�LV�DOVR�OLNHO\�WR�EH�LPSRUWDQW�
XQGHU�DOO�RSWLRQV��/HGJDUG�	�%DNHU���������
�
(QFRXUDJLQJ�QDWXUDO�UHJHQHUDWLRQ�GHSHQGV�RQ�WKH�GLVWDQFH�WR�ORFDO�VHHG�VRXUFHV�RI�WKH�GHVLUHG�
VSHFLHV��WKH�SUHVHQFH�RI�VHHG�GLVSHUVHUV��DQG�WKH�SUHVHQFH��YLJRXU�DQG�SHUVLVWHQFH�RI�ZHHG�
VSHFLHV�DQG�EURZVLQJ�DQLPDOV��7ULDOV�KDYH�GHPRQVWUDWHG�WKH�LPSRUWDQFH�RI�WKLQQLQJ��ZHHG�
FRQWURO�DQG�UHOHDVLQJ�IURP�RYHUWRSSLQJ�FDQRS\�LQ�LPSURYLQJ�VXUYLYDO�DQG�JURZWK��%HUJLQ�	�
*HD��������$�UHYLHZ�RI�VWDQG�GHYHORSPHQW�LQ�UHG�DQG�VLOYHU�EHHFK�IRUHVWV�RQ�WKH�:HVW�&RDVW�
KLJKOLJKWHG�WKH�LPSRUWDQFH�RI�WKH�GLVWXUEDQFH�UHJLPH��VL]H�RI�JDSV�LQ�WKH�FDQRS\�DQG�PLFUR�
WRSRJUDSK\�RQ�WUHH�HVWDEOLVKPHQW��JURZWK��DQG�VXUYLYDO��6WHZDUW��������
5HSRUWHG�WULDOV�RI�GLUHFW�VHHGLQJ�DUH�IDLUO\�OLPLWHG�DQG�LQFOXGH�WKH�VHHGLQJ�RU�OD\LQJ�RI�
PDQXND�EUXVK�WR�HVWDEOLVK�VKUXE�FRYHU��%HUJLQ�	�6WHZDUG��������VHHGLQJ�RI�PRXQWDLQ�EHHFK�
DQG�PDQXND�DIWHU�ILUH��/HGJDUG�	�'DYLV�������DQG�QDWLYH�VHHGOLQJ�HVWDEOLVKPHQW�LQ�SDVWXUHV�
DIWHU�KHUELFLGH�XVH�DQG�YDU\LQJ�VHHGEHG�WUHDWPHQWV��/HGJDUG�������'RXJODV�LQ�SUHVV���5HVXOWV�
VXJJHVW�H[SRVXUH�RI�PLQHUDO�VRLO�DQG�UHPRYDO�RI�FRPSHWLQJ�YHJHWDWLRQ�LV�UHTXLUHG��&ROOHFWLRQ�
RI�ODUJH�DPRXQWV�RI�VHHG�FDQ�EH�GLIILFXOW�DQG�QHZO\�JHUPLQDWHG�VHHGOLQJV�DUH�DW�ULVN�IURP�
GHVLFFDWLRQ��SDWKRJHQV��DQG�SHVWV��1HYHUWKHOHVV�LW�LV�UHSRUWHG�WKDW�GLUHFW�VHHGLQJ�RI�PDQXND�
FDQ�SURYLGH�D�UDSLG�FRYHU�RI�ZRRG\�QDWLYH�VSHFLHV�RQ�FOHDUHG�VLWHV�WKDW�ZLOO�HQDEOH�ODWHU�
LQWURGXFWLRQ�RI�QDWLYH�WUHHV��%HUJLQ�	�*HD��������
7KH�SHUIRUPDQFH�RI�SODQWHG�LQGLJHQRXV�IRUHVWV�GHSHQGV�VWURQJO\�RQ�VLWH�TXDOLW\�DQG�H[LVWLQJ�
YHJHWDWLRQ�FRYHU��$Q�LPSRUWDQW�LVVXH�LV�WKH�PDWFKLQJ�RI�VSHFLHV�WR�VLWH��%HUJLQ�DQG�*HD�
�������VXJJHVW�PLPLFNLQJ�QDWXUDO�SDWWHUQV�RI�UHJHQHUDWLRQ�VKRXOG�JLYH�JRRG�VXUYLYDO�DQG�
UHDVRQDEOH�JURZWK�UDWHV�DFURVV�D�UDQJH�RI�VSHFLHV��+RZHYHU��HVWDEOLVKLQJ�VHOHFWHG�VSHFLHV�RQ�
IHUWLOH�VKHOWHUHG�VLWHV�LV�OLNHO\�WR�UHVXOW�LQ�IDVWHU�JURZWK�UDWHV�DQG�LQFUHDVHG�WLPEHU�\LHOG��6LWH�
SUHSDUDWLRQ��WUHH�VSDFLQJ��FRQWURO�RI�FRPSHWLQJ�YHJHWDWLRQ�DQG�DQLPDO�FRQWURO�DUH�FULWLFDO�
IDFWRUV�UHJDUGOHVV�RI�VLWH���
7KH�OLPLWHG�UHVHDUFK�LQWR�SODQWHG�LQGLJHQRXV�WUHHV�VXJJHVWV�WKDW�RQ�TXDOLW\�VLWHV��DQG�ZLWK�
DSSURSULDWH�QXUVH�RU�VKHOWHU�FURSV�DQG�VLOYLFXOWXUDO�UHJLPHV��WKHUH�LV�SRWHQWLDO�IRU�VSHFLHV�VXFK�
DV�WRWDUD��NDXUL��SXULUL��DQG�UHZDUHZD�WR�SURGXFH�PHUFKDQWDEOH�WLPEHU�LQ�WLPH�SHULRGV�VLPLODU�
WR�RU�OHVV�WKDQ�PDQ\�QRUWKHUQ�KHPLVSKHUH�SODQWDWLRQ�VSHFLHV��%HYHULGJH�	�+HUEHUW���������
)DFWRUV�WKDW�KDYH�UHVXOWHG�LQ�D�IRFXV�RQ�WKLV�SDUWLFXODU�VHW�RI�VSHFLHV�DUH�DV�IROORZV���
.DXUL��UHJXODU��JRRG�VHHG�FURSV��UHODWLYHO\�IDVW�JURZWK�UDWHV�RQ�VXLWDEOH�VLWHV�ZHOO�EH\RQG�
LWV�QDWXUDO�UDQJH��WROHUDQFH�RI�D�ZLGH�UDQJH�RI�VRLOV��VWURQJ�DSLFDO�JURZWK�DQG�WKH�DELOLW\�WR�
VHOI�VKHG�ORZHU�EUDQFKHV�LQ�FORVH�VSDFHG�SODQWLQJV��UHDVRQDEO\�VXFFHVVIXO�HVWDEOLVKPHQW�E\�
QDWXUDO�UHJHQHUDWLRQ�RU�SODQWLQJ��
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7RWDUD��GXUDELOLW\�DQG�PDFKLQLQJ�TXDOLWLHV�RI�WKH�WLPEHU��WROHUDQFH�RI�D�YDULHW\�RI�VLWHV��HDVH�
RI�VHHG�FROOHFWLRQ�DQG�VHHGOLQJ�SURSDJDWLRQ��UHDVRQDEOH�JURZWK�UDWHV��DPHQDELOLW\�WR�
WHQGLQJ��DQG�FXOWXUDO�YDOXH��
2WKHU�KDUGZRRGV��$������VXUYH\�RI�SODQWHG�LQGLJHQRXV�WUHHV�LGHQWLILHG�SXULUL��9LWH[�
OXFHQV��DQG�UHZDUHZD��.QLJKWLD�H[FHOVD��DV�WKH�WZR�PRVW�FRPPRQO\�SODQWHG�DQG�EHVW�
SHUIRUPLQJ�KDUGZRRG�WLPEHU�WUHHV��3DUG\�HW�DO���������%RWK�UHTXLUH�GHQVH�VWDQGV�RU�QXUVH�
FURSV�WR�UHGXFH�WKH�SURGXFWLRQ�RI�PXOWLSOH�OHDGHUV��

5HVHDUFK�QHHGV�DQG�SRWHQWLDO�SURYLGHUV�IRU�*URZLQJ�&RPPRQ�)XWXUHV���3UHOLPLQDU\�
PRGHOOLQJ�IRU�WKH�*URZLQJ�&RPPRQ�)XWXUHV�SURMHFW�SURSRVHG�HVWDEOLVKLQJ�FRPPHUFLDO�
SODQWDWLRQV�RI�PL[HG�H[RWLF�DQG�LQGLJHQRXV�VSHFLHV��7KHVH�ZRXOG�EH�PDQDJHG�XVLQJ�
SURJUHVVLYH�VHOHFWLYH�KDUYHVWLQJ�WR�\LHOG�LQWHUPHGLDWH�UHYHQXHV�EHIRUH�GHYHORSLQJ�D�
VXVWDLQDEO\�KDUYHVWHG��FORVHG�FDQRS\��SHUPDQHQW�IRUHVW�RI�LQGLJHQRXV�VSHFLHV��$OWKRXJK�VXFK�
V\VWHPV�ZHUH�GHYHORSHG�HDUO\�LQ�*HUPDQ\�DQG�)UDQFH�PRGHUQ�XQHYHQ�DJHG�VLOYLFXOWXUH�ZDV�
ODUJHO\�GHYHORSHG�LQ�(XURSH�LQ�WKH���WK�FHQWXU\�LQ�UHDFWLRQ�WR�GHFOLQHV�LQ�JURZWK��WLPEHU�\LHOG�
DQG�WLPEHU�TXDOLW\��ZLQGWKURZ��DQG�SDWKRORJLFDO�GLVRUGHUV�LQ�HYHQ�DJHG�IRUHVWV��%HQHFNH�
�������7KH�DSSURDFK�QRW�EHHQ�ZLGHO\�WHVWHG�LQ�SODQWDWLRQ�IRUHVWV�LQ�1HZ�=HDODQG���
7KHUH�KDV��KRZHYHU�EHHQ�FRQVLGHUDEOH�ZRUN�RQ�XQHYHQ�DJHG�VLOYLFXOWXUH�LQ�1HZ�=HDODQG�
RYHU�WKH�SDVW�GHFDGH��:LVHU�HW�DO��������ODUJHO\�LQ�EHHFK�IRUHVWV��,Q�D�VHULHV�RI�SURMHFWV��VHH�
DSSHQGL[����IRUHVW�HFRORJLVWV�DW�/DQGFDUH�5HVHDUFK�KDYH�EHHQ�WHVWLQJ�WKH�VXVWDLQDELOLW\�RI�WKH�
JURXS�VHOHFWLRQ�V\VWHP�RI�VLOYLFXOWXUH��HYDOXDWLQJ�WKH�LPPHGLDWH�DQG�ORQJ�WHUP�LPSOLFDWLRQV�
RI�VPDOO�UHJHQHUDWLRQ�IHOOLQJV��PRQLWRULQJ�IRUHVW�KHDOWK��UHJURZWK��FRPSRVLWLRQ��DQG�SODQW�
ELRGLYHUVLW\�IROORZLQJ�KDUYHVW�DQG�GHYHORSLQJ�DQ�HIIHFWLYH�DSSURDFK�WR�PLQLPL]LQJ�GDPDJH�
E\�SLQKROH�ERUHU��
(16,6�LV�FXUUHQWO\�HQJDJHG�LQ�LQGLJHQRXV�SODQWDWLRQ�VLOYLFXOWXUDO�UHVHDUFK�ZLWK�VXSSRUW�IURP�
WKH�3*6)��7DQH¶V�7UHH�7UXVW�DQG�WKH�6))��DQG�KDV�D�VPDOO�WHDP�RI�UHVHDUFKHUV�H[SHULHQFHG�LQ�
WKLV�ZRUN��6HYHUDO�SODQWLQJ�WULDOV�ZHUH�HVWDEOLVKHG�LQ�WKH�����V�DQG�����V��LQFOXGLQJ�SODQWLQJ�
LQGLJHQRXV�WUHHV�ZLWK�H[RWLF�DQG�LQGLJHQRXV�QXUVH�FURSV��HQULFKPHQW�SODQWLQJ�LQWR�
UHJHQHUDWLQJ�VFUXE��DQG�EHHFK�WKLQQLQJ�WULDOV�LQ�HYHQ�DJHG�VWDQGV��:RUN�KDV�FRQWLQXHG�ZLWK�
OLPLWHG�IXQGLQJ�WR�PRQLWRU�WKRVH�DQG�RWKHU�VLOYLFXOWXUDO�WULDOV�DQG�WR�H[WHQG�DQG�PDLQWDLQ�D�
QHWZRUN�RI�JURZWK�VDPSOH�SORWV���
7KH�6FKRRO�RI�)RUHVWU\�DOVR�KDV�VWDII�ZLWK�VRPH�H[SHULHQFH�LQ�WKLV�DUHD�DQG�KDV�DGGHG�
FDSDFLW\�LQ�KRQRXUV�DQG�SRVW�JUDGXDWH�VWXGHQWV�ZKR�FRXOG�FRQWULEXWH�WR�D�UHVHDUFK�
SURJUDPPH�LQ�WKLV�ILHOG���
0HPEHUV�RI�7DQH¶V�7UHH�7UXVW�KDYH��LQGLYLGXDOO\��ORQJ�WUDFN�UHFRUGV�LQ�WKH�HVWDEOLVKPHQW�RI�
SODQWLQJ�WULDOV�ZLWK�ERWK�H[RWLF�DQG�LQGLJHQRXV�VSHFLHV��VLQJO\�DQG�LQ�PL[WXUHV��+RZHYHU��WKH�
RUJDQLVDWLRQ�KDV�OLPLWHG�UHVHDUFK�FDSDFLW\�LQ�LWV�RZQ�ULJKW���
/DQGFDUH�5HVHDUFK�DOVR�KDV�D�JURXS�RI�HFRORJLVWV�DFWLYH�LQ�UHVWRUDWLRQ�HFRORJ\�UHVHDUFK��
LQFOXGLQJ�UHIRUHVWDWLRQ�ZLWK�LQGLJHQRXV�VSHFLHV�RQ�GHJUDGHG�ODQGV��7KHLU�ZRUN�LV��KRZHYHU��
SULPDULO\�GLUHFWHG�DW�UH�HVWDEOLVKLQJ�IXQFWLRQLQJ�HFRV\VWHPV�WR�VXSSRUW�LQGLJHQRXV�
ELRGLYHUVLW\�UDWKHU�WKDQ�WLPEHU�SURGXFWLRQ��
�

3URSDJDWLRQ�DQG�HVWDEOLVKPHQW�
�

&XUUHQW�VWDWH�RI�NQRZOHGJH���7KHUH�LV�OLPLWHG�DFFHVV�WR�LQIRUPDWLRQ�RQ�KRZ�WR�HVWDEOLVK�
SODQWDWLRQV�RI�LQGLJHQRXV�WLPEHU�WUHHV�VXFFHVVIXOO\��0DF*LEERQ��������,QIRUPDWLRQ�RQ�WKH�
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SURSDJDWLRQ�RI�LQGLJHQRXV�WUHHV�LV�ODUJHO\�EDVHG�RQ�RSHUDWLRQDO�H[SHULHQFH�UDWKHU�WKDQ�
FRPSDUDWLYH�H[SHULPHQWDO�WULDOV��5HSRUWHG�H[SHULHQFH�VXJJHVWV�ODUJHU��ZHOO�FRQGLWLRQHG�
VHHGOLQJV���±��\HDU�ROG��DUH�PRUH�VXFFHVVIXO�IRU�ODUJH�VFDOH�DIIRUHVWDWLRQ��$OWKRXJK�
H[SHQVLYH��VXUYLYDO�UDWHV�DUH�VLJQLILFDQWO\�EHWWHU�WKDQ�VPDOOHU�VHHGOLQJV��SDUWLFXODUO\�ZKHUH�
RYHUWRSSLQJ��VPRWKHULQJ�RU�EURZVLQJ�DUH�ULVN�IDFWRUV��5RRW�GLVWRUWLRQ�OHDGLQJ�WR�ODWHU�
VWUDQJXODWLRQ�RU�WRSSOLQJ�RI�WKH�SODQWHG�WUHH�KDV�EHHQ�UHSRUWHG�DV�D�ULVN�ZLWK�FRQWDLQHU�JURZQ�
VWRFN��%HUJLQ�	�*HD��������7KH�SURGXFWLRQ�RI�EDUH�URRWHG�VHHGOLQJV�RI�LQGLJHQRXV�WUHHV�LV�
WKH�VXEMHFW�RI�D�QHZ�6))�SURMHFW��
.DXUL�VHHGOLQJV�KDYH�EHHQ�SURSDJDWHG�DQG�SODQWHG�E\�WKH�1HZ�=HDODQG�)RUHVW�6HUYLFH�
�1=)6��VLQFH�WKH�����V��%HUJLQ�	�6WHZDUG��������,Q�WKH�����V�WKH�1=)6�HVWDEOLVKHG�D�NDXUL�
PDQDJHPHQW�XQLW��GHYHORSHG�WHFKQLTXHV�IRU�ODUJH�VFDOH�SURGXFWLRQ�RI�SRWWHG�NDXUL�VHHGOLQJV��
DQG�SURPRWHG�SODQWLQJ�E\�WKH�SXEOLF�DQG�LQ�YDULRXV�WULDOV��%HYHULGJH�	�+HUEHUW��������7KH�
1=)6�DOVR�SLRQHHUHG�JUDIWLQJ�RI�NDXUL�DQG�HVWDEOLVKHG�D�JUDIWHG�VHHG�RUFKDUG�DW�:DLSRXD��
/DUJH�VFDOH�EDUH�URRWHG�VHHGOLQJ�SURGXFWLRQ�KDV�DOVR�EHHQ�WULDOOHG�DOWKRXJK�WKHUH�ZHUH�
GLIILFXOWLHV�LQ�REWDLQLQJ�D�GHQVH�ILEURXV�URRW�V\VWHP��%HUJLQ�	�6WHZDUG��������7KH�IRUPHU�
$XFNODQG�5HJLRQDO�$XWKRULW\�FRQGXFWHG�D�VHULHV�RI�WULDOV�ZLWK�UHJHQHUDWLQJ�DQG�SODQWHG�NDXUL�
LQ�WKH�+XQXD�UDQJHV�IURP�WKH�����V��%DUWRQ�������%DUWRQ�	�0DGJZLFN��������)URP�WKHVH�
DQG�HDUOLHU�SODQWLQJV�LQIRUPDWLRQ�LV�DYDLODEOH�RQ�VLWH�SUHIHUHQFHV��UHVSRQVH�WR�IHUWLOLVHU�DQG�
WKLQQLQJ��DQG�JURZWK�UDWHV���
7RWDUD�FDQ�EH�UDLVHG�DV�HLWKHU�FRQWDLQHU�JURZQ�RU�EDUH�URRWHG�VHHGOLQJV��DQG�SODQWLQJ�WULDOV�
GHPRQVWUDWH�RYHU�����VXUYLYDO�RQ�PRVW�VLWHV�ZLWK�DGHTXDWH�SRVW�SODQWLQJ�PDQDJHPHQW�
�%HUJLQ�	�6WHZDUG��������7ULDOV�KDYH�DOVR�WHVWHG�RSHQ�JURZQ��LQWHU�SODQWLQJ��DQG�QXUVH�FURS�
V\VWHPV��DQG�UHVSRQVH�WR�SUXQLQJ��7RWDUD�LV�OLJKW�GHPDQGLQJ��ZKLOH�WROHUDQW�RI�GU\�H[SRVHG�
VLWHV�LW�JURZV�EHVW�RQ�RSHQ�IHUWLOH�VLWHV��%HUJLQ�����E��7KHUH�LV�VWLOO�VRPH�XQFHUWDLQW\�DV�WR�
KRZ�EHVW�WR�PDQDJH�VWRFNLQJ�GHQVLW\�WR�PDLQWDLQ�JRRG�IRUP�DQG�YLJRXU��
&XUUHQW�UHVHDUFK�RQ�RWKHU�KDUGZRRG�VSHFLHV�IRFXVHV�RQ�UHILQLQJ�SURSDJDWLRQ�DQG�
HVWDEOLVKPHQW�PHWKRGV�ZLWK�DQG�ZLWKRXW�QXUVH�FURSV�DQG��DV�WULDOV�DJH��LQYHVWLJDWLQJ�
VLOYLFXOWXUDO�UHTXLUHPHQWV��%HUJLQ�	�6WHZDUG���������
&RPSUHKHQVLYH�JXLGHOLQHV�IRU�SODQWLQJ�QDWLYH�WUHHV�KDYH�EHHQ�SURGXFHG�E\�VHYHUDO�DXWKRUV�
LQFOXGLQJ�3ROORFN���������3RUWHRXV���������'DYLV�DQG�0HXUN��������DQG�%HUJLQ�DQG�*HD�
��������%HYHULGJH��������UHYLHZV�IRUW\�\HDUV�RI�SRGRFDUS�UHHVWDEOLVKPHQW�WULDOV�LQ�D�YDULHW\�
RI�HQYLURQPHQWV��,Q�VRPH�FDVHV�H[RWLF�VSHFLHV�DUH�UHSRUWHG�DV�KDYLQJ�EHHQ�XVHG�DV�QXUVH�
FURSV�DOWKRXJK�UHFRUGV�RI�WKHVH�µWULDOV¶�DUH�RIWHQ�GLIILFXOW�WR�ORFDWH��
7KH�HIIHFWV�RI�SHVWV�DQG�SDWKRJHQV�RQ�SODQWHG�LQGLJHQRXV�WUHHV�FDQ�EH�VLJQLILFDQW��7KHVH�DUH�
GLVFXVVHG�LQ�VRPH�GHWDLO�LQ�%HYHULGJH�HW�DO������DQG�VXPPDULVHG�LQ�%HYHULGJH�������
'HIROLDWLQJ�FDWHUSLOODUV�DQG�LQVHFWV��WXQQHOOLQJ�EHHWOHV��EURZVLQJ�SRVVXPV��GHHU��JRDWV��UDEELWV�
DQG�KDUHV��DQG�URRWLQJ�SLJV�KDYH�DOO�EHHQ�UHFRUGHG�DV�GDPDJLQJ�SODQWHG�LQGLJHQRXV�VHHGOLQJV�
�%HYHULGJH��������
�

5HVHDUFK�QHHGV�DQG�SRWHQWLDO�SURYLGHUV�IRU�*URZLQJ�&RPPRQ�)XWXUHV���6XFFHVVIXO�
ODUJH�VFDOH�SODQWDWLRQ�IRUHVWU\�LV�GHSHQGHQW�RQ�WKH�H[LVWHQFH�RI�PHWKRGV�IRU�LQH[SHQVLYHO\�
SURSDJDWLQJ�ODUJH�QXPEHUV�RI�VHHGOLQJV�WKDW�FDQ�EH�SODQWHG�DW�UHODWLYHO\�ORZ�FRVW�DQG�ZLWK�
KLJK�SUREDELOLW\�RI�VXUYLYDO�DQG�UDSLG�HDUO\�JURZWK��WKHUHE\�PLQLPLVLQJ�WKH�QXPEHU�RI�
WHQGLQJ�YLVLWV�WR�\RXQJ�VWDQGV���
:LWK�3*6)�VXSSRUW�(16,6�LV�UHVHDUFKLQJ�WKH�VHOHFWLRQ�DQG�GHYHORSPHQW�RI�JHQHWLF�UHVRXUFHV�
IRU�D�VPDOO�QXPEHU�RI�LQGLJHQRXV�WUHH�VSHFLHV��7KH�6))�LV�FXUUHQWO\�IXQGLQJ�D�SLORW�UHVHDUFK�
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SURMHFW�LQWR�WKH�LGHQWLILFDWLRQ�RI�HOLWH�VHHG�WUHHV�DQG�PHWKRGV�IRU�SURGXFLQJ�RSHQ�JURZQ�
VHHGOLQJV�RI�LQGLJHQRXV�WLPEHU�WUHHV��7KH�UHVXOWV�RI�WKHVH�SURMHFWV�ZLOO�EH�LPSRUWDQW�IRU�DQ\�
ODUJH�VFDOH�SODQWDWLRQ�SURSRVDO��
,QIRUPDWLRQ�DQG�VNLOO�LQ�WKH�SODQWLQJ�DQG�HDUO\�VLOYLFXOWXUH�RI�SDUWLFXODU�VSHFLHV�DUH�UHDVRQDEO\�
UHDGLO\�DYDLODEOH��KRZHYHU��D�ODUJH�VFDOH�SURJUDPPH�ZLOO�UHTXLUH�DFWLYH�WUDLQLQJ�DQG�TXDOLW\�
FRQWURO�SURJUDPPHV�IRU�VWDII�DQG�RU�FRQWUDFWRUV��
,Q�WKH�SUHOLPLQDU\�VXUYH\�IRU�WKLV�UHSRUW�,�KDYH�QRW�EHHQ�DEOH�WR�ORFDWH�SXEOLVKHG�1HZ�=HDODQG�
H[SHULPHQWDO�GDWD�WKDW�PLJKW�XQGHUSLQ�VLOYLFXOWXUDO�SUHVFULSWLRQV�IRU�PL[HG�LQGLJHQRXV�DQG�
H[RWLF�VSHFLHV�SODQWDWLRQV��DOWKRXJK�PRQLWRULQJ�GDWD�IURP�VRPH�HVWDEOLVKPHQW�WULDOV�WKDW�
LQFOXGH�PL[HG�LQWHUSODQWLQJ�DUH�UHSRUWHG�KHOG�E\�(16,6��,Q�WKH�DEVHQFH�RI�H[SHULPHQWDO�GDWD�
WKH�GHYHORSPHQW�RI�PRGHOV�LV�EHLQJ�H[SORUHG�DV�DQ�DOWHUQDWLYH�ZD\�RI�SUHGLFWLQJ�WUHH�JURZWK�
DQG�VWDQG�SURGXFWLYLW\��,Q�WZR�FXUUHQW�0$)�IXQGHG�SURMHFWV��VHH�DSSHQGL[����PRGHOV�DUH�
EHLQJ�GHYHORSHG�RI�WKH�G\QDPLFV�RI�SRGRFDUS�KDUGZRRG�IRUHVW�VXEMHFW�WR�VLQJOH�WUHH�KDUYHVW�
DQG�RI�VLOYHU�EHHFK�PDQDJHPHQW�LQ�UHJHQHUDWHG�IRUHVW��6RPH�HVWLPDWHG�VFHQDULRV�DUH�DOVR�
LQFOXGHG�LQ�+HOPXW�-DQVVHQ¶V�ERRN�³%XVK�9LWDOLW\´��-DQVVHQ��������
7KH�LQWHUDFWLRQ�EHWZHHQ�VSHFLHV�ZLWK�UHJDUG�WR�OLJKW��PRLVWXUH�DQG�QXWULHQW�UHTXLUHPHQWV�DQG�
WKH�UHVSRQVH�WR�SHULRGLF�GLVWXUEDQFH��EURZVLQJ�DQG�ZHHG�LQYDVLRQ�LV�FRPSOH[�DQG�QRW�ZHOO�
XQGHUVWRRG�LQ�1HZ�=HDODQG¶V�QDWXUDO�IRUHVWV��7KHVH�DUH�LVVXHV�XQGHU�UHVHDUFK�E\�/DQGFDUH�
5HVHDUFK�LQ�ERWK�)567�DQG�0$)�IXQGHG�SURMHFWV��VHH�DSSHQGL[����WKRXJK�OLWWOH�RI�WKLV�
UHVHDUFK�LV�XQGHUWDNHQ�LQ�1RUWKODQG�IRUHVWV�ZKLFK�KDYH�VLJQLILFDQW�FRPSRVLWLRQDO�GLIIHUHQFHV�
WR�RWKHU�1HZ�=HDODQG�IRUHVWV��
�

3URGXFWLYLW\�
�

&XUUHQW�VWDWH�RI�NQRZOHGJH���7KH�SHUFHSWLRQ�WKDW�LQGLJHQRXV�VSHFLHV�JURZ�WRR�VORZO\�WR�
EH�XVHIXO�IRU�WLPEHU�SURGXFWLRQ�LV�VWLOO�D�EDUULHU�WR�PRUH�ZLGHVSUHDG�SODQWLQJ�RI�LQGLJHQRXV�
WUHHV�IRU�WLPEHU��0DF*LEERQ��������+RZHYHU��GLDPHWHU�JURZWK�IRU�NDXUL�SODQWDWLRQV�VXUYH\HG�
E\�3DUG\�HW�DO���������DYHUDJHG�����FP�SHU�\HDU��ZKLOH�VRPH�LQGLYLGXDO�WUHHV�DYHUDJHG�����
FP�\HDU�RYHU�SHULRGV�RI���±���\HDUV��3URGXFWLYLW\�RI�EHWZHHQ���DQG����P���KD�DQQXP�LQ�
VWDQG�YROXPH�KDV�EHHQ�PHDVXUHG�DQG�HVWLPDWHV�VXJJHVW�URWDWLRQV�RI���±���\HDUV�PD\�EH�
IHDVLEOH��3DUG\�HW�DO��������EXW�DUH�PRUH�OLNHO\�WR�EH����±����\HDUV��6WHZDUG�	�.LPEHUOH\�
������6WHZDUG�	�%DUWRQ���������
$�FUXGH�JURZWK�PRGHO�IRU�WRWDUD�GHYHORSHG�XVLQJ�GDWD�IURP�HLJKW�SODQWHG�VWDQGV�VXUYH\HG�
RYHU����\HDUV�LQGLFDWHG�WKDW�D�PHDQ�VWDQG�YROXPH�RI�����P��KD�PLJKW�EH�H[SHFWHG�DW�DJH����
�%HUJLQ�	�6WHZDUG���������+RZHYHU��WKHUH�ZHUH�ODUJH�YDULDWLRQV�LQ�JURZWK�WKDW�UHIOHFWHG�VLWH��
FOLPDWH��VWDQG�GHQVLW\��DQG�PDQDJHPHQW�KLVWRU\��(DUO\�JURZWK�DSSHDUHG�WR�EH�UHODWLYHO\�VORZ��
ZLWK�PHDQ�DQQXDO�YROXPH�LQFUHPHQW�LQFUHDVLQJ�IURP�OHVV�WKDQ���P��KD�DQQXP�DW�DJH����WR����
P��KD�DQQXP�DW�DJH�����%HUJLQ�	�.LPEHUOH\���������
3DUG\�HW�DO���������UHSRUWHG�PHDQ�DQQXDO�KHLJKW�JURZWK�IRU�SODQWHG�SXULUL�DQG�UHZDUHZD�
VWDQGV�RI���±���FP�DQQXP�RYHU�WKH�ILUVW����\HDUV�RI�JURZWK��DQG�PRUH�UHFHQW�WULDOV�
GHPRQVWUDWH�UDWHV�H[FHHGLQJ����FP�DQQXDO�KHLJKW�LQFUHPHQW�ZLWKLQ���\HDUV�RI�SODQWLQJ�XQGHU�
QXUVH�FURSV��6WHZDUG��������
3URGXFWLYLW\�LV�D�IXQFWLRQ�RI�ERWK�WLPEHU�\LHOG�DQG�TXDOLW\��,Q�FRQWUDVW�ZLWK�HDUOLHU�VXSSOLHV�RI�
LQGLJHQRXV�WLPEHU�WKDW�ZHUH�W\SLFDOO\�IURP�WUHHV�VHYHUDO�KXQGUHGV�RI�\HDUV�ROG��SODQWHG�DQG�
UHJHQHUDWHG�VWDQGV�KDUYHVWHG�DW���±����\HDUV�RI�DJH�DUH�OLNHO\�WR�KDYH�KLJK�SURSRUWLRQV�RI�
VDSZRRG��3UHOLPLQDU\�HYDOXDWLRQ�RI�VDSZRRG�IURP����\HDU�ROG�NDXUL�VXJJHVWV�ZRRG�TXDOLW\�
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FKDUDFWHULVWLFV�DUH�VWLOO�DFFHSWDEOH�IRU�KLJK�HQG�XVHV��)RU�H[DPSOH��ZKLOH�EDVLF�GHQVLW\�RI�
PRVWO\�VDSZRRG�WLPEHU�IURP�D����\HDU�ROG�NDXUL�VWDQG�ZDV�OHVV�WKDQ�WKDW�RI�NDXUL�KHDUWZRRG��
VKULQNDJH�DQG�VWLIIQHVV�ZHUH�VXSHULRU��%HUJLQ�	�*HD��������5HVHDUFK�DOVR�LQGLFDWHV�WKDW�
KHDUWZRRG�IRUPDWLRQ�LQ�VHFRQG�JURZWK�NDXUL�LV�PRVW�VWURQJO\�FRUUHODWHG�ZLWK�VWHP�GLDPHWHU��
ZLWK�DJH�D�VHFRQGDU\�IDFWRU��VXJJHVWLQJ�KLJKHU�SURSRUWLRQV�RI�KHDUWZRRG�PD\�EH�SURGXFHG�LQ�
IDVW�JURZQ�SODQWDWLRQV�WKDQ�SUHYLRXVO\�H[SHFWHG��6WHZDUG�	�.LPEHUOH\����������
:KLOH�WKHVH�UHVXOWV�VXJJHVW�PHUFKDQWDEOH�WLPEHU�RI�UHDVRQDEOH�TXDOLW\�PD\�EH�SURGXFHG�IURP�
VLQJOH�VSHFLHV�SODQWDWLRQV�RI�D�VPDOO�QXPEHU�RI�LQGLJHQRXV�VSHFLHV�RQ�IDYRXUDEOH�VLWHV�LQ�
URWDWLRQV�DV�VKRUW�DV���±���\HDUV��WKH�FRQFOXVLRQV�DUH�GUDZQ�IURP�D�YHU\�VPDOO�VDPSOH�RI�
SODQWHG�VWDQGV�DQG�PD\�QRW�EH�ZLGHO\�JHQHUDOLVDEOH��
�

5HVHDUFK�QHHGV�DQG�SRWHQWLDO�SURYLGHUV�IRU�*URZLQJ�&RPPRQ�)XWXUHV���7KH�ORQJ�
WHUP�SURGXFWLYH�SRWHQWLDO�RI�PL[HG�VSHFLHV�SODQWDWLRQV�PDQDJHG�XQGHU�D�SHUPDQHQW�FDQRS\�
UHJLPH�ZLWK�VHOHFWLYH�KDUYHVWLQJ�LV�SUREDEO\�EHVW�PRGHOOHG�IURP�WKH�SURGXFWLYLW\�RI�QDWXUDO�
IRUHVWV�RQ�FRPSDUDEOH�VLWHV�WKDW�WKH\�DUH�EHLQJ�SODQWHG�WR�HPXODWH��7KH�SULPDU\�VRXUFH�IRU�WKH�
GDWD�WR�GR�WKLV�LV�WKH�1DWLRQDO�9HJHWDWLRQ�6XUYH\�'DWDEDQN��196��PDLQWDLQHG�E\�/DQGFDUH�
5HVHDUFK��196�LV�D�SK\VLFDO�DUFKLYH�DQG�FRPSXWHU�GDWDEDQN�FRQWDLQLQJ�UHFRUGV�IURP�
DSSUR[LPDWHO\��������YHJHWDWLRQ�VXUYH\�SORWV��LQFOXGLQJ�GDWD�IURP�RYHU��������SHUPDQHQW�
VDPSOH�SORWV��196�SURYLGHV�D�UHFRUG�VSDQQLQJ�PRUH�WKDQ����\HDUV�RI�LQGLJHQRXV�DQG�H[RWLF�
SODQWV�LQ�1HZ�=HDODQG
V�WHUUHVWULDO�HFRV\VWHPV��$�EURDG�UDQJH�RI�KDELWDWV�DUH�FRYHUHG��ZLWK�
VSHFLDO�HPSKDVLV�RQ�LQGLJHQRXV�IRUHVWV�DQG�JUDVVODQGV��
3UHOLPLQDU\�ZRUN�IRU�WKH�SURMHFW�E\�+HOPXW�-DQVHQ�VXJJHVWHG�WKHUH�PD\�EH�LQFUHDVHG�
SURGXFWLRQ�SRWHQWLDO�IURP�VHOHFWLYH�LQWHU�SODQWLQJ�RI�FRPSOHPHQWDU\�VSHFLHV��7KLV�LV�VWLOO�WR�EH�
GHPRQVWUDWHG�DQG�FRQILUPHG�E\�HPSLULFDO�PHDVXUHPHQW�LQ�1HZ�=HDODQG��
+LVWRULFDO�UHFRUGV�RI�LQGLJHQRXV�SODQWHG�IRUHVW�UHVHDUFK�DUH�EHLQJ�FROODWHG�E\�7DQH¶V�7UHH�
7UXVW�XQGHU�D�6))�SURMHFW�WR�EH�FRPSOHWHG�E\�-XQH�������,�%DUWRQ�SHUV��FRPP���DQG�NH\�WULDOV�
DUH�EHLQJ�PHDVXUHG�LQ�YDULRXV�0$)�UHVHDUFK�SURMHFWV��DSSHQGL[�����
(16,6�KROGV�DQG�PDLQWDLQV�D�GDWDEDVH�RI�KLVWRULF�DQG�SHUPDQHQW�VDPSOH�SORWV�IURP�D�YHU\�
ZLGH�UDQJH�RI�LQGLJHQRXV�IRUHVW�VLWHV��ERWK�QDWXUDO�DQG�SODQWHG���
/DQGFDUH�5HVHDUFK�LV�FXUUHQWO\�LQYHVWLJDWLQJ�WKH�SURGXFWLYLW\�RI�QDWXUDO�LQGLJHQRXV�IRUHVWV�DV�
SDUW�RI�WKH�3*6)�IXQGHG�,QGLJHQRXV�)RUHVWU\�SURJUDPPH��7KH�ZRUN�IRFXVHV�RQ�WKH�SRGRFDUS�
IRUHVWV�RI�7H�8UHZHUD�DQG�WKH�EHHFK�IRUHVWV�RI�WKH�6RXWK�,VODQG��7KH�SRWHQWLDO�IRU�H[WHQGLQJ�
WKLV�RU�D�QHZ�SURJUDPPH�WR�1RUWKODQG¶V�LQGLJHQRXV�IRUHVWV�VKRXOG�EH�H[SORUHG��
�

)LQDQFLDO�YLDELOLW\�
�

&XUUHQW�VWDWH�RI�NQRZOHGJH���&RQYHQWLRQDO�ILQDQFLDO�DQDO\VHV��EHJLQQLQJ�DV�HDUO\�DV�WKH�
�����5R\DO�&RPPLVVLRQ�RQ�)RUHVWU\��GR�QRW�VXSSRUW�WKH�HVWDEOLVKPHQW�RI�VORZ�JURZLQJ�
SODQWDWLRQV�RI�QDWLYH�WUHH�VSHFLHV��+RUJDQ��������7KHVH�DQDO\VHV��KRZHYHU��JHQHUDOO\�RQO\�
LQFOXGH�WUDGHG�SURGXFWV�DQG�GLUHFW�H[SHQGLWXUH��7KH\�GR�QRW�LQFOXGH��DV�ZRXOG�D�IXOO�
HFRQRPLF�DQDO\VLV��H[WHUQDOLWLHV�DVVRFLDWHG�ZLWK��IRU�H[DPSOH��VRLO�DQG�ZDWHU�FRQVHUYDWLRQ�
EHQHILWV�RU�DGGLWLRQDO�QRQ�WLPEHU�IRUHVW�SURGXFWV�WKDW�PD\�QRW�EH�WUDGHG��H�J���FXOWXUDO�KDUYHVW�
RI�SODQW�RU�ELUG�VSHFLHV��
2Q�D�VWULFWO\�ILQDQFLDO�EDVLV�RQH�PLJKW�H[SHFW�WKH�ILQDQFLDO�YDOXH�RI�SODQWDWLRQV�SURGXFLQJ�
GHFRUDWLYH�WLPEHU�WR�LQFUHDVH�WKURXJK�WLPH�ZLWK�WKH�JURZLQJ�VFDUFLW\�RI�VXFK�WLPEHU�IURP�
QDWXUDO�VWDQGV��7KH�WUHQG�LQ�WKH�UHDO��LQIODWLRQ�DGMXVWHG��SULFHV�RI�GHFRUDWLYH�VDZQ�WLPEHU�RYHU�
WKH�SDVW����\HDUV�GR�QRW��KRZHYHU��SURYLGH�PXFK�VXSSRUW�IRU�WKDW�YLHZ��+RUJDQ��������,W�LV�
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WKHUHIRUH�OLNHO\�WKDW�PRVW�VWDQGV�RI�QDWLYH�WUHHV�ZLOO�FRQWLQXH�WR�EH�SODQWHG�IRU�PRUH�WKDQ�RQH�
UHDVRQ��DV�KDV�EHHQ�WKH�FDVH�IRU�PRVW�RI�WKH�QDWLYH�WUHH�VWDQGV�SODQWHG�RYHU�WKH�ODVW�FHQWXU\�
�3DUG\�HW�DO���������
&RQYHQWLRQDO�ILQDQFLDO�DQDO\VHV�IRU�NDXUL�SODQWDWLRQV�JURZQ�RQ���±���\HDU�URWDWLRQV�VXJJHVW�
UHWXUQV�RQ�LQYHVWPHQW�RI�OHVV�WKDQ����SHU�DQQXP��VHH�IRU�H[DPSOH��%DUWRQ�DQG	�+RUJDQ�
�������DQG�+HUEHUW�DW�DO����������%RWK�WKHVH�VWXGLHV�GHVFULEH�WKHLU�DQDO\VHV�DV�UHSUHVHQWLQJ�WKH�
SRWHQWLDO�RI�NDXUL�RQ�KLJK�TXDOLW\�VLWHV��7KH\�FRQFOXGH�WKDW�RWKHU�QRQ�WLPEHU�EHQHILWV�ZRXOG�
EH�UHTXLUHG�WR�UHDFK�UDWHV�RI�UHWXUQ�RQ�LQYHVWPHQW�LQ�IRUHVWU\�H[SHFWHG�E\�SULYDWH�LQYHVWRUV�RU�
FHQWUDO�*RYHUQPHQW���
,QLWLDO�ZRUN�E\�+RUJDQ�LQ�WKH�PLG�����V�VXJJHVWHG�WKDW�IRU�YDOXHV�RI�FDUERQ�XS�WR�����SHU�
WRQQH�DQG�GLVFRXQW�UDWHV�XS�WR�����WKHUH�ZHUH�FRPELQDWLRQV�RI�GLVFRXQW�UDWH�DQG�FDUERQ�YDOXH�
IRU�ZKLFK�SODQWHG�NDXUL�VWDQGV�ZHUH�PRUH�YDOXDEOH�WKDQ�FRQWLQXRXV�FURSV�RI�UDGLDWD�SLQH�
�+RUJDQ��������,Q�FRQWUDVW��+HUEHUW�HW�DO���������HVWLPDWH�WKDW�FDUERQ�VHTXHVWHUHG�LQ�DERYH�
JURXQG�ELRPDVV�ZRXOG�KDYH�WR�H[FHHG�D������WRQQH�LQ�YDOXH�WR�DFKLHYH�D�����UHWXUQ�RQ�
LQYHVWPHQW�LQ�NDXUL�SODQWDWLRQ�IRUHVWU\���
1HYHUWKHOHVV��LW�VHHPV�OLNHO\�WKDW�WKH�UDSLGO\�JURZLQJ�LQWHUHVW�LQ�LQGLJHQRXV�IRUHVW�UHVWRUDWLRQ�
DQG�UHJHQHUDWLRQ�DV�D�FDUERQ�RIIVHW�PHFKDQLVP�FXUUHQWO\�RIIHUV�WKH�EHVW�RSSRUWXQLW\�WR�EXLOG�D�
EXVLQHVV�FDVH�IRU�WKH�UH�HVWDEOLVKPHQW�RI�WKH�ORQJ�URWDWLRQ��FORVHG�FDQRS\��LQGLJHQRXV�IRUHVWV�
SURSRVHG�LQ�*URZLQJ�&RPPRQ�)XWXUHV��7KUHH�LVVXHV�DUH�FULWLFDO�WR�WKH�GHYHORSPHQW�RI�D�
EXVLQHVV�FDVH�LQFOXGLQJ�FDUERQ�FUHGLWV�XQGHU�WKH�8QLWHG�1DWLRQV�)UDPHZRUN�&RQYHQWLRQ�RQ�
&OLPDWH�&KDQJH�UXOHV��
•� (OLJLELOLW\�RI�ODQG�±�7KH�SULQFLSDO�FRQVLGHUDWLRQ�LQ�LGHQWLI\LQJ�ODQG�HOLJLEOH�IRU�XVH�LQ�

JHQHUDWLQJ�FHUWLILHG�HPLVVLRQV�UHGXFWLRQ��&(5��XQLWV�LV�WKH�ODQG�XVH�DW����'HFHPEHU�
������)RUHVW�ODQG�LV�GHILQHG�DV�D�PLQLPXP�DUHD�RI�ODQG�RI�����±����KHFWDUH��ZLWK�WUHH�
FURZQ�FRYHU��RU�HTXLYDOHQW�VWRFNLQJ�OHYHO��RI�PRUH�WKDQ���±���SHU�FHQW�ZLWK�WUHHV�ZLWK�
WKH�SRWHQWLDO�WR�UHDFK�D�PLQLPXP�KHLJKW�RI��±��PHWUHV�DW�PDWXULW\�LQ�VLWX��/DQG�FODVVHG�DV�
IRUHVW�ODQG�DW����'HFHPEHU������LV�QRW�HOLJLEOH��

�
•� 3URGXFWLYLW\�RI�ODQG�±�WKH�H[WHQW�RI�DPHOLRUDWLRQ��ZHHG�UHPRYDO��VLWH�SUHSDUDWLRQ��

VHHGOLQJ�DQG�SODQWLQJ�FRVWV��ZHHG�FRQWURO��UHTXLUHG�WR�HVWDEOLVK�SODQWHG�IRUHVW�DQG�
SRWHQWLDO�&DUERQ�DFFXPXODWLRQ�UDWHV��GHWHUPLQHG�E\�JURZWK�UDWHV��LPSO\�DQ�HIIHFWLYH�
³FRVW´�RI�SURGXFLQJ�&(5�XQLWV��:KHUH�VXFK�FRVWV�DUH�KLJK��SURMHFWV�DUH�OHVV�DWWUDFWLYH�WR�
FRPPHUFLDO�LQYHVWRUV�RU�JRYHUQPHQWV��

�
•� $GGLWLRQDOLW\�±�WR�TXDOLI\�IRU�&(5�XQLWV�SURMHFWV�PXVW�DULVH�IURP�DFWLYLWLHV�WKDW�DUH�

DGGLWLRQDO�WR�WKRVH�WKDW�ZRXOG�KDYH�RFFXUUHG�XQGHU�D�EXVLQHVV�DV�XVXDO�VFHQDULR��7R�EH�
HOLJLEOH�IRU�&(5�XQLWV�WKH�*URZLQJ�&RPPRQ�)XWXUHV�SURMHFW�ZRXOG�QHHG�WR�GHPRQVWUDWH�
WKDW�IRUHVW�UHJHQHUDWLRQ�ZRXOG�QRW�KDYH�RFFXUUHG�ZLWKRXW�WKH�SURMHFW¶V�LQWHUYHQWLRQ�DQG�
WKDW�IRUHVWU\�LV�QRW�WKH�RQO\�ODQG�XVH�DOWHUQDWLYH�IRU�WKH�ODQG���

$�WULDO�SURJUDPPH�RQ�WKH�(DVW�&RDVW�VXSSRUWHG�E\�WKH�7LQGDOO�)RXQGDWLRQ�LV�DWWHPSWLQJ�WR�
GHPRQVWUDWH�WKH�SRWHQWLDO�IRU�FDUERQ�VHTXHVWUDWLRQ�LQ�UHJHQHUDWLQJ�IRUHVW�DV�D�FRPSHWLWLYH�
PDQDJHPHQW�RSWLRQ�IRU�0DRUL�ODQG�RZQHUV��7KH�SURMHFW�DLPV�WR�JHQHUDWH�D�FRPSHWLWLYH�
LQFRPH�IURP�UHJHQHUDWLQJ�IRUHVWV�E\�WDNLQJ�DGYDQWDJH�RI��
•� WKH�*RYHUQPHQW¶V�3HUPDQHQW�)RUHVW�6LQNV�,QLWLDWLYH��3)6,��WKDW�SURYLGHV�DQ�RSSRUWXQLW\�

IRU�ODQGRZQHUV�WR�HVWDEOLVK�SHUPDQHQW�IRUHVW�VLQNV�DQG�REWDLQ�WUDGDEOH�.\RWR�3URWRFRO�
FRPSOLDQW�HPLVVLRQ�XQLWV�LQ�SURSRUWLRQ�WR�WKH�FDUERQ�VHTXHVWHUHG�LQ�WKHLU�IRUHVWV�
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•� VRLO�VWDELOLVDWLRQ�JUDQWV�
•� IXQGV�IRU�SURWHFWLQJ�YDOXDEOH�KDELWDWV��DQG��
•� SRWHQWLDO�LQFRPH�IURP�WRXULVP�DQG�QRQ�WLPEHU�IRUHVW�SURGXFWV�VXFK�DV�PDQXND�RLO�DQG�

KRQH\��0RWX���������
,QLWLDO�UHVHDUFK�VKRZV�WKDW�FDUERQ�FRXOG�SRWHQWLDOO\�\LHOG�KLJKHU�ILQDQFLDO�UHWXUQV�WKDQ�
OLYHVWRFN�IDUPLQJ�RU�ORZ�YDOXH�SLQH�SODQWDWLRQV�RQ�VRPH�PDUJLQDO�ODQGV�ZKHUH�QDWXUDO�
UHJHQHUDWLRQ�UDWHV�DUH�IDYRXUDEOH��7KLV�KLJKOLJKWV�WKH�LPSRUWDQFH�RI�ORZ�FRVW�HVWDEOLVKPHQW�
PHWKRGV��
$�VHFRQG�SURJUDPPH�RQ�WKH�(DVW�&RDVW��OHG�E\�1JDWL�3RURX�:KDQXL�)RUHVWV�/WG��LV�SURSRVLQJ�
WR�GHYHORS�PL[HG�LQGLJHQRXV�DQG�H[RWLF�SODQWDWLRQ�IRUHVWV�XQGHU�WKH�*RYHUQPHQWV�3)6,�
LQLWLDWLYH�ZLWK�ILQDQFLDO�LQYHVWPHQW�IURP�DQ�RIIVKRUH�SDUWQHU��'HWDLOV�RI�WKLV�SURJUDPPH�DUH�
QRW�ZLGHO\�NQRZQ�EXW�PD\�EH�DYDLODEOH�IURP�13:)�&KLHI�([HFXWLYH�2IILFHU��&KULV�,QVOH\��
�

5HVHDUFK�QHHGV�DQG�SRWHQWLDO�SURYLGHUV�IRU�*URZLQJ�&RPPRQ�)XWXUHV���*HUDUG�
+RUJDQ��0$)�5RWRUXD��GHYHORSHG�ILQDQFLDO�DVVHVVPHQW�PRGHOV�IRU�NDXUL�ZKLOH�ZLWK�WKH�
)RUHVW�5HVHDUFK�,QVWLWXWH�LQ�WKH�����V�DQG�����V��%DUWRQ�DQG�+RUJDQ�������+RUJDQ��������
7KH�EXVLQHVV�FDVH�IRU�WKH�(DVW�&RDVW�SURJUDPPH�GLVFXVVHG�DERYH�KDV�EHHQ�GHYHORSHG�DV�SDUW�
RI�D�3K'�SURJUDPPH�E\�-DVRQ�)XQN�ZLWK�6XVWDLQDEOH�)DUPLQJ�)XQG�VXSSRUW��VHH�DSSHQGL[����
DQG�PD\�SURYLGH�D�XVHIXO�PRGHO�IRU�WKH�*URZLQJ�&RPPRQ�)XWXUHV�SURMHFW���
�
7KH�GHYHORSPHQW�RI�WKH�EXVLQHVV�FDVH�VKRXOG�WHVW�WKH�LPSDFW�RI�WKH�DOWHUQDWLYH�PHFKDQLVPV�
IRU�HQFRXUDJLQJ�DIIRUHVWDWLRQ�LQFOXGHG�LQ�WKH�*RYHUQPHQW¶V�GLVFXVVLRQ�GRFXPHQW�RQ�
VXVWDLQDEOH�ODQG�PDQDJHPHQW�DQG�FOLPDWH�FKDQJH��2SWLRQV�XQGHU�FRQVLGHUDWLRQ�DUH�DQ�
DIIRUHVWDWLRQ�JUDQW�VFKHPH�RU�JLYLQJ�IRUHVW�JURZHUV�WKH�FKRLFH�EHWZHHQ�DQ�DIIRUHVWDWLRQ�JUDQW�
RU�UHFHLYLQJ�FDUERQ�VLQN�FUHGLWV�DQG�OLDELOLWLHV���
�

,QVWLWXWLRQDO�LVVXHV�
�

&XUUHQW�VWDWXV���&XUUHQW�JRYHUQPHQW�SROLF\�VWURQJO\�VXSSRUWV�WKH�SULQFLSOH�RI�SODQWLQJ�
QDWLYH�WUHHV�RQ�SULYDWH�ODQG��7KH�1HZ�=HDODQG�%LRGLYHUVLW\�6WUDWHJ\��������KDV�WKH�
UHVWRUDWLRQ�RI�LQGLJHQRXV�ELRGLYHUVLW\�DV�D�NH\�JRDO��DQG�D�GUDIW�1DWLRQDO�3ROLF\�6WDWHPHQW�RQ�
ELRGLYHUVLW\�KDV�EHHQ�SURSRVHG�WR�JLYH�HIIHFW�WR�WKLV��3ROLFLHV�LQ�WKH�GUDIW�6WDWHPHQW�UHFRJQLVH�
WKH�FRQWULEXWLRQ�HQKDQFHPHQW�DQG�UHVWRUDWLRQ�FDQ�PDNH�DQG�HQFRXUDJH�WKH�UHVWRUDWLRQ�DQG�
UHKDELOLWDWLRQ�RI�DUHDV�LPSRUWDQW�IRU�KDOWLQJ�WKH�GHFOLQH�RI�LQGLJHQRXV�ELRGLYHUVLW\�
�$SSHQGL[�����7R�DUJXH�IRU�ZLGHU�ELRGLYHUVLW\�EHQHILW��KRZHYHU��LW�LV�OLNHO\�WKDW�DQ�LQGLJHQRXV�
SODQWDWLRQ�IRUHVW�ZRXOG�QHHG�WR�UHVWULFW�KDUYHVWLQJ�WR�D�OHYHO�VLPLODU�WR�WKDW�UHTXLUHG�IRU�
VXVWDLQDEOH�IRUHVW�PDQDJHPHQW�SODQV�DQG�SHUPLWV�XQGHU�WKH�)RUHVWV�$FW��
�
7KH�UHFHQWO\�UHOHDVHG�0$)�GLVFXVVLRQ�SDSHU�RQ�VXVWDLQDEOH�ODQG�PDQDJHPHQW�DQG�FOLPDWH�
FKDQJH�SURSRVHV�DIIRUHVWDWLRQ�SROLFLHV�WR�HQFRXUDJH�JUHDWHU�OHYHOV�RI�JUHHQKRXVH�JDV�
DEVRUSWLRQ�E\�LQFUHDVLQJ�WKH�DUHD�RI�IRUHVW�VLQNV��,Q�DGGLWLRQ�WR�WKH�H[LVWLQJ�3HUPDQHQW�)RUHVW�
6LQN�,QLWLDWLYH��LQ�ZKLFK�ODQGRZQHUV�ZKR�PHHW�WKH�UHTXLUHPHQWV�UHFHLYH�WUDGDEOH�.\RWR�
3URWRFRO�FRPSOLDQW�HPLVVLRQ�XQLWV��WKH�*RYHUQPHQW�KDV�LGHQWLILHG�WZR�SRVVLEOH�SROLFLHV�IRU�
HQFRXUDJLQJ�JUHDWHU�OHYHOV�RI�DIIRUHVWDWLRQ�ZLWK�H[RWLF�RU�LQGLJHQRXV�WUHH�VSHFLHV�±�DQ�
DIIRUHVWDWLRQ�JUDQW�VFKHPH�RU�D�GHYROYHG�FDUERQ�FUHGLW�DQG�OLDELOLW\�VFKHPH��0$)��������
�
'HVSLWH�WKLV�WKHUH�LV�VWLOO�D�FRQFHUQ�WKDW�SURYLVLRQV�RI�WKH�5HVRXUFH�0DQDJHPHQW�$FW������
�50$���WKH�ORFDO�'LVWULFW�3ODQ��RU�WKH�)RUHVWV�$PHQGPHQW�$FW�������)$$��FRXOG�SUHYHQW�
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IXWXUH�KDUYHVW�RU�H[WUDFWLRQ�DQG�WKDW�LQWHUSUHWDWLRQV�RI�H[LVWLQJ�WD[�ODZ�DUH�OHVV�IDYRXUDEOH�WR�
SODQWLQJ�LQGLJHQRXV�WLPEHU�WUHHV�WKDQ�H[RWLF�RQHV��
�

'LVWULFW�3ODQV�DQG�WKH�50$���7KH�DELOLW\�WR�KDUYHVW�SODQWHG�LQGLJHQRXV�IRUHVW�LV�QRW�
DOZD\V�H[SOLFLWO\�DGGUHVVHG�LQ�UHJLRQDO�DQG�GLVWULFW�SODQV�GHYHORSHG�XQGHU�WKH�5HVRXUFH�
0DQDJHPHQW�$FW�DQG�PD\�LQDGYHUWHQWO\�EH�FRYHUHG�E\�YHJHWDWLRQ�UHPRYDO�FRQWUROV�GHVLJQHG�
WR�SURWHFW�QDWXUDO�IRUHVWV�IRU�FRQVHUYDWLRQ�SXUSRVHV��
�
$�VXUYH\�RI�1RUWK�,VODQG�'LVWULFW�3ODQV�LQ�������0DF*LEERQ�������VKRZHG�FRQVLGHUDEOH�
YDULDWLRQ�LQ�WKH�PDQQHU�LQ�ZKLFK�LQGLJHQRXV�IRUHVWU\�ZDV�GHDOW�ZLWK�IURP�PDNLQJ�QR�
GLVWLQFWLRQ�EHWZHHQ�H[RWLF�DQG�LQGLJHQRXV�IRUHVWU\�WR�WKRVH�WKDW�GLVWLQJXLVKHG�EHWZHHQ�WKHP�
DQG�EHWZHHQ�SODQWHG�DQG�H[LVWLQJ�LQGLJHQRXV�IRUHVW��2I����SODQV�UHYLHZHG�LQ�GHWDLO��WHQ�
UHTXLUHG�FRQVHQWV�WR�EH�LVVXHG�EHIRUH�SODQWHG�LQGLJHQRXV�WUHHV�FRXOG�EH�UHPRYHG��VL[�GLG�QRW�
GLVWLQJXLVK�SODQWHG�IURP�QDWXUDO�YHJHWDWLRQ�DQG�VR�LQFOXGHG�SODQWHG�WUHHV�LQ�UXOHV�LQWHQGHG�WR�
OLPLW�IXUWKHU�ORVV�LQ�LQGLJHQRXV�ELRGLYHUVLW\��DQG�RQO\�RQH�KDG�D�PHFKDQLVP�WR�GRFXPHQW�D�
SODQWHG�VWDQG�DQG�WKH�SXUSRVH�RI�WKDW�SODQWLQJ�±�FULWLFDO�ZKHUH�WKH�GHFLVLRQ�RQ�KDUYHVWLQJ�LV�
��±���\HDUV�LQ�WKH�IXWXUH��0DF*LEERQ��������
�
:KDW�DUH�QHHGHG�DUH�DSSURSULDWH�H[HPSWLRQ�FODXVHV�LQ�GLVWULFW�SODQV�WKDW�H[SOLFLWO\�VWDWH�WKDW�
YHJHWDWLRQ�UHPRYDO�UXOHV�ZLOO�QRW�DSSO\�WR�WKH�KDUYHVWLQJ�RI�LQGLJHQRXV�YHJHWDWLRQ�WKDW�ZDV�
SODQWHG�IRU�FRPPHUFLDO�SURGXFWLRQ��7KDW�LQWHQW�VKRXOG�EH�UHJLVWHUHG�DJDLQVW�WKH�&HUWLILFDWH�RI�
WLWOH�RI�WKH�ODQG��KHOG�LQ�D�&RXQFLO�UHJLVWHU�WKDW�UHFRUGV�WKH�SXUSRVH�RI�WUHH�SODQWLQJ�DQG�
DWWDFKHG�DV�D�VHSDUDWH�UHFRUG�WR�WKH�SURSHUW\�ILOH���
�
,Q�WKH�)DU�1RUWK�'LVWULFW�3ODQ��DZDLWLQJ�ILQDO�FRQVHQW�RUGHU�IURP�WKH�(QYLURQPHQW�&RXUW���WKH�
IHOOLQJ�RU�FOHDUDQFH�RI�LQGLJHQRXV�WUHHV�WKDW�KDYH�EHHQ�SODQWHG�DQG�PDQDJHG�IRU�WLPEHU�
SURGXFWLRQ�DQG�IRU�ZKLFK�D�6XVWDLQDEOH�0DQDJHPHQW�3ODQ�RU�3HUPLW��XQGHU�WKH�)RUHVW�$FW�
������LV�LQ�IRUFH�LV�D�SHUPLWWHG�DFWLYLW\��5XOH��������������
�

,QFRPH�7D[�$FW���7KH�SULQFLSOH�LVVXH�LV�ZKHWKHU�LQGLJHQRXV�IRUHVWU\�LV�FRQVLGHUHG�WR�EH�
D�IRUHVWU\�EXVLQHVV�DFWLYLW\�DQG�LV�WKHUHIRUH�HOLJLEOH�IRU�IXOO�GHGXFWLELOLW\�RI�IRUHVWU\�H[SHQVHV�
LQFOXGLQJ��IRU�H[DPSOH��WKH�HVWDEOLVKPHQW�RI�µQXUVH¶�SODQWV�RI�VHYHUDO�VSHFLHV�EHIRUH�
HQULFKPHQW�ZLWK�WLPEHU�VSHFLHV��,I�LW�LV�QRW��WKHQ�WKRVH�LQ�WKH�EXVLQHVV�RI�IDUPLQJ�RU�
DJULFXOWXUH�FDQ�RQO\�FODLP�DJDLQVW��������RI�H[SHQGLWXUH�SHU�DQQXP�IRU�SODQWLQJ�DFWLYLWLHV��
7KLV�GHVSLWH�WKH�IDFW�WKDW�LI�WUHHV�RWKHU�WKDQ�RUQDPHQWDO�RU�LQFLGHQWDO�WUHHV�DUH�DVVHVVHG�WR�KDYH�
YDOXH�DV�VWDQGLQJ�WLPEHU��LUUHVSHFWLYH�RI�WKH�SXUSRVH�IRU�ZKLFK�WKH\�ZHUH�SODQWHG��WKHQ�WKH�
LQFUHDVH�LQ�YDOXH�RI�WKDW�VWDQGLQJ�WLPEHU�LV�WD[HG�ZKHQ�WKH�SURSHUW\�LV�VROG��
�
&DVH�ODZ�WKDW�VHWV�D�JHQHUDO�WHVW�RI�ZKHWKHU�D�EXVLQHVV�LV�LQ�RSHUDWLRQ��7KH�WHVW�LQFOXGHV�
H[DPLQDWLRQ�RI�WKH�QDWXUH�RI�WKH�DFWLYLW\��WKH�SHULRG�RYHU�ZKLFK�LW�ZDV�HQJDJHG�LQ��WKH�VFDOH�RI�
RSHUDWLRQV��WKH�YDOXH�RI�WUDQVDFWLRQV��WKH�FRPPLWPHQW�RI�WLPH��PRQH\�DQG�HIIRUW��WKH�SDWWHUQ�
RI�DFWLYLW\��DQG�WKH�ILQDQFLDO�UHVXOWV��,W�LV�LPSRUWDQW��WKHUHIRUH��WKDW�DQ�LQGLJHQRXV�IRUHVW�
JURZHU�GHPRQVWUDWH�WKURXJK�WKH�GHYHORSPHQW�RI�D�PDQDJHPHQW�SODQ��EXGJHWV��DQG�DFFRXQWLQJ�
SUDFWLFH��*67�UHJLVWUDWLRQ��HWF���WKDW�WKHUH�LV�FOHDU�LQWHQWLRQ�DQG�H[SHFWDWLRQ�WKDW�WKH�YHQWXUH�LV�
D�EXVLQHVV�DFWLYLW\��
�

)RUHVWV�$PHQGPHQW�$FW���:KLOH�LW�LV�FOHDU�WKDW�VWDQGV�RI�LQGLJHQRXV�WUHHV�SODQWHG�RQ�
SUHYLRXVO\�FOHDUHG�ODQG�DUH�QRW�FRYHUHG�E\�WKH�FRQWUROV�RI�WKH�)RUHVWV�$PHQGPHQW�$FW�
�)$$���WKH�VWDWXV�RI�IRUHVWV�LQ�ZKLFK�QDWXUDO�UHJHQHUDWLRQ�DOVR�SOD\V�D�SDUW�LQ�WKH�
HVWDEOLVKPHQW�SURFHVV�H�J��VHFRQG�JURZWK�VWDQGV�QDWXUDOO\�UHJHQHUDWLQJ�RQ�SUHYLRXVO\�FOHDUHG�
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ODQG�ZLWK�RU�ZLWKRXW�VXSSOHPHQWDO�SODQWLQJ��LV�XQFOHDU��,I�VXFK�IRUHVWV�DUH�GHHPHG�LQGLJHQRXV�
IRUHVW�ODQG�XQGHU�WKH�)$$�WKHQ�WKH�VXVWDLQDEOH�PDQDJHPHQW�SURYLVLRQV�RI�WKH�$FW�ZLOO�DSSO\���
�
7KH�)RUHVW�$PHQGPHQW�$FW�KDV�DV�LWV�SXUSRVH�WKH�SURPRWLRQ�RI�³WKH�PDQDJHPHQW�RI�DQ�DUHD�
RI�LQGLJHQRXV�IRUHVW�ODQG�LQ�D�ZD\�WKDW�PDLQWDLQV�WKH�DELOLW\�RI�WKH�IRUHVW�JURZLQJ�RQ�WKDW�ODQG�
WR�FRQWLQXH�WR�SURYLGH�D�IXOO�UDQJH�RI�SURGXFWV�DQG�DPHQLWLHV�LQ�SHUSHWXLW\�ZKLOH�UHWDLQLQJ�WKH�
IRUHVWV�QDWXUDO�YDOXHV´���$Q�LPSHUIHFW�XQGHUVWDQGLQJ�RI�WKH�HFRORJLFDO�SURFHVVHV�LQ�FRPSOH[��
PL[HG�VSHFLHV�HFRV\VWHPV�KDV�OHG�WR�WKH�SXUSRVHV�RI�WKH�$FW�EHLQJ�LPSOHPHQWHG�WKURXJK�
KDUYHVWLQJ�FRQWUROV��
�
7R�PDLQWDLQ�WKH�FKDUDFWHU�DQG�VWUXFWXUH�RI�WKH�IRUHVW�SRGRFDUSV��NDXUL�DQG�H[SRVXUH�VHQVLWLYH�
KDUGZRRGV�PD\�RQO\�EH�KDUYHVWHG�DV�VPDOO�JURXSV�DQG�OLJKW�GHPDQGLQJ�VSHFLHV�LQ�FRXSHV�RI�
XS�WR�����KD��7KH�SURYLVLRQV�RI�WKH�$FW�SUHYHQW�D�IRUHVW�RZQHU�IURP�VHOOLQJ�ORJV�XQOHVV�WKH\�
DUH�RSHUDWLQJ�XQGHU�D�VXVWDLQDEOH�IRUHVW�PDQDJHPHQW�SHUPLW�RU�SODQ��DQG�IURP�H[SRUWLQJ�VDZQ�
WLPEHU��H[FHSW�ULPX�RU�EHHFK��DW�DOO���
�
,Q�WKH�DEVHQFH�RI�OHJLVODWLYH�FODULILFDWLRQ��LW�ZRXOG�EH�ZLVH�IRU�SRWHQWLDO�LQGLJHQRXV�SODQWDWLRQ�
RZQHUV�WR�VHHN�D�GHFODUDWLRQ�IURP�WKH�0LQLVWU\�RI�$JULFXOWXUH�DQG�)RUHVWU\�DV�WR�ZKHWKHU�WKH�
ODQG�WR�EH�HVWDEOLVKHG�LV�FODVVLILDEOH�DV�LQGLJHQRXV�IRUHVW�ODQG�DQG�WKHUHIRUH�FRYHUHG�E\�
SURYLVLRQV�RI�WKH�$FW��7KH�0LQLVWU\�LV�FXUUHQWO\�FRQVLGHULQJ�RSWLRQV�IRU�IRUPDOO\�YHULI\LQJ�
WKDW�ODQG�LV�SODQWHG�LQGLJHQRXV�IRUHVW��$��*ULIILWKV�SHUV��FRPP����
�

5HVHDUFK�QHHGV�DQG�SRWHQWLDO�SURYLGHUV�IRU�*URZLQJ�&RPPRQ�)XWXUHV���7DQH¶V�7UHH�
7UXVW�KDV�EHHQ�WKH�PRVW�DFWLYH�JURXS�DGGUHVVLQJ�WKHVH�LVVXHV��7KH�7UXVW�KDV�DFFHVV�WR�D�
QXPEHU�RI�SURPLQHQW�IRUHVWU\��IDUPLQJ��DQG�DFDGHPLF�SURIHVVLRQDOV�DQG�LV�DFWLYH�LQ�
FRPPHQWLQJ�DQG�VXEPLWWLQJ�RQ�SURSRVDOV�DIIHFWLQJ�WKH�LQVWLWXWLRQDO�VXSSRUW�IRU�WKH�SODQWLQJ�RI�
LQGLJHQRXV�IRUHVWV��7KH�7UXVWV¶�VXSSRUW�LQ�WKLV�DUHD�ZRXOG�VLJQLILFDQWO\�VWUHQJWKHQ�WKH�SURMHFW��

�
(QYLURQPHQWDO�DQG�VRFLDO�LVVXHV�

�
&XUUHQW�VWDWH�RI�NQRZOHGJH���&RQYHUVLRQ�RI�SDVWXUH�RU�VKUXE�ODQG�WR�FRQWLQXRXV�FRYHU�

LQGLJHQRXV�IRUHVW�LV�OLNHO\�WR�KDYH�WKH�IROORZLQJ�HQYLURQPHQWDO�LPSDFWV��
•� 5HGXFWLRQ�LQ�DQQXDO�ZDWHU�\LHOG�IURP�IRUHVWHG�FDWFKPHQWV�LQ�WKH�RUGHU�RI���±����DQG�DQ�

DVVRFLDWHG�UHGXFWLRQ�LQ�ORZ�IORZV��ZLWK�WKH�SRVVLEOH�H[FHSWLRQ�RI�ORZ�LQILOWUDWLRQ�VRLOV�
ZKHUH�IRUHVWV�PD\�LPSURYH�LQILOWUDWLRQ�UDWHV���)DKH\�	�5RZH�������

•� 5HGXFWLRQ�LQ�ORFDOLVHG�IORRGLQJ�DQG�VHGLPHQWDWLRQ�LQ�VPDOO�FDWFKPHQWV��SDUWLFXODUO\�IURP�
VPDOOHU�VWRUPV��)DKH\�	�5RZH�������SUHVXPLQJ�DGHTXDWHO\�ORFDWHG�DQG�GHVLJQHG�DFFHVV�
URDGV��

•� ,PSURYHPHQW�LQ�VXUIDFH�ZDWHU�TXDOLW\��UHGXFWLRQV�LQ�LQ�VWUHDP�QLWURJHQ��SKRVSKRURXV��
VHGLPHQW��DQG�IDHFDO�FRQWDPLQDQWV��SUHVXPLQJ�DGHTXDWH�FRQWURO�RI�VLWH�SUHSDUDWLRQ��
KDUYHVWLQJ�DQG�H[WUDFWLRQ�RSHUDWLRQV��6PLWK�HW�DO���������

•� 5HGXFWLRQ�LQ�VXUIDFH�DQG�PDVV�PRYHPHQW�VRLO�HURVLRQ�UDWHV��&ORXJK�	�+LFNV�������DQG�
VHGLPHQWDWLRQ��6PLWK�HW�DO���������

•� (QKDQFHPHQW�RI�WKH�ELRPDVV�FDUERQ�VWRFN�IURP���WR����W&2��KD�RQ�SDVWXUH�VLWHV�RU�LQ�WKH�
RUGHU�RI�����W&2��KD�RQ�VLWHV�XQGHU�ZRRG\�VFUXE��WR�XS�WR�RYHU������W&2��KD�LQ�PDWXUH�
IRUHVW��7DWH�HW�DO���������

•� 6LJQLILFDQW�LQFUHDVH�LQ�LQGLJHQRXV�ELRWD��LQFOXGLQJ�QRQ�WLPEHU�SODQW�VSHFLHV��WHUUHVWULDO�
DQG�DTXDWLF�LQYHUWHEUDWHV��IXQJL�DQG�ELUGV��,QFUHDVHV�LQ�VWUXFWXUDO��IXQFWLRQDO��DQG�JHQHWLF�
GLYHUVLW\�RQ�UHIRUHVWHG�VLWHV�DQG�SRWHQWLDOO\�DW�D�'LVWULFW�OHYHO�ZKHUH�ODUJHO\�FOHDUHG�ODQG�
W\SHV�DUH�UHIRUHVWHG�RU�ZKHUH�SUHYLRXVO\�LVRODWHG�UHPQDQWV�DUH�UHFRQQHFWHG��
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�
7KH�VRFLR�HFRQRPLF�LPSDFWV�RI�D�ODUJH�VFDOH�DIIRUHVWDWLRQ�SURJUDPPH�ZLWK�LQGLJHQRXV�
VSHFLHV�KDYH�QRW�EHHQ�H[SORUHG��:RUN�E\�.UDXVVH�DQG�.LQJ��������RQ�WKH�LPSDFWV�RI�ODQG�XVH�
FKDQJH�IURP�SDVWRUDO�IDUPLQJ�WR�H[RWLF�SODQWDWLRQ�IRUHVWU\�KLJKOLJKWHG�FRQFHUQV�DERXW�UXUDO�
GHSRSXODWLRQ�DQG�XQHPSOR\PHQW��GHFOLQLQJ�UXUDO�VHUYLFHV��LPSDFWV�RQ�ODQG�SULFHV��SUHVVXUH�RQ�
GLVWULFW�LQIUDVWUXFWXUH��DQG�D�EUHDNGRZQ�RI�FRPPXQLW\�VWUXFWXUH�UHVXOWLQJ�LQ�LQFUHDVLQJ�
LVRODWLRQ��
�
7KH�VFDOH�RI�WKHVH�LPSDFWV�GHSHQGV�ODUJHO\�RQ�WKH�QDWXUH�RI�H[LVWLQJ�ODQG�XVH�DQG�WKH�UDWH�RI�
DIIRUHVWDWLRQ��,Q�WKH�ORQJHU�WHUP��DVVXPLQJ�ORFDO�SURFHVVLQJ�RI�KDUYHVWHG�WLPEHU��.UDXVVH�DQG�
.LQJ�IRUHFDVW�QHW�LQFUHDVHV�LQ�HPSOR\PHQW�DQG�KRXVHKROG�LQFRPH��DOWKRXJK�WKH�FRVWV�RI�
ORVVHV�LQ�RQ�IDUP�HPSOR\PHQW�DQG�RI�ORFDO�VHUYLFHV�ODUJHO\�IHOO�RQ�VPDOO�UXUDO�FRPPXQLWLHV��
ZKLOH�WKH�EHQHILWV�RI�IXWXUH�HPSOR\PHQW�DQG�VHUYLFHV�DFFUXHG�WR�'LVWULFW�FHQWUHV��
�
,Q�WKH�)DU�1RUWK�D�QXPEHU�RI�SRWHQWLDO�FRVWV�DUH�OLNHO\�WR�EH�VLJQLILFDQWO\�PLWLJDWHG��
FRQYHUVLRQ�RI�PDUJLQDOO\�SURGXFWLYH�ODQG�ZLOO�GLVSODFH�SURSRUWLRQDWHO\�IHZHU�RQ�IDUP�MREV��
DIIRUHVWDWLRQ�RI�PXOWLSO\�RZQHG�0DRUL�ODQG�ZLOO�QRW�LQYROYH�D�FKDQJH�LQ�WHQXUH�VR�LV�OHVV�
OLNHO\�WR�UHVXOW�LQ�GLVSODFHPHQW�RI�IDPLOLHV�RU�FRPPXQLWLHV�EXW�LQYROYHV�D�UDQJH�RI�RWKHU�
SRWHQWLDO�FRVWV�DVVRFLDWHG�ZLWK�WKH�PDQDJHPHQW�RI�PXOWLSO\�RZQHG�ODQG��LQGLJHQRXV�IRUHVWV�
DUH�OLNHO\�WR�SURYLGH�D�ZLGHU�UDQJH�RI�LQFRPH�JHQHUDWLQJ�RSSRUWXQLWLHV�WKDQ�VLQJOH�VSHFLHV�
SODQWDWLRQV��DQG�SURFHVVLQJ�RI�LQGLJHQRXV�SODQWDWLRQ�WLPEHU�PXVW�EH�GRQH�LQ�1HZ�=HDODQG��
+LJK�YDOXH�WLPEHU�DQG�UHODWLYHO\�H[SHQVLYH�FDUWDJH�UDWHV�IRU�ORJV�DUH�OLNHO\�WR�PDNH�ORFDO�
SURFHVVLQJ�DWWUDFWLYH��
�
7KH�SURMHFW�ZRUN�SURJUDPPH��$SSHQGL[����KLJKOLJKWV�WKH�FKDOOHQJHV�DVVRFLDWHG�ZLWK�
FRRUGLQDWHG�GHYHORSPHQW�SURJUDPPHV�RQ�0DRUL�RZQHG�ODQG�±�ODUJH�QXPEHUV�RI�YHU\�VPDOO�
ODQG�KROGLQJV�DQG�FRPPXQLFDWLRQ�DQG�GHFLVLRQ�PDNLQJ�FKDOOHQJHV�ZKHUH�WKHUH�DUH�PDQ\�
EHQHILFLDO�RZQHUV��7KHVH�LVVXHV�DUH�VLJQLILFDQW�DQG�ZDUUDQW�H[SOLFLW�FRQVLGHUDWLRQ�LQ�WKH�
SURMHFW�GHYHORSPHQW�SKDVH��
�

5HVHDUFK�QHHGV�DQG�SRWHQWLDO�SURYLGHUV�IRU�*URZLQJ�&RPPRQ�)XWXUHV���,Q�WKH�VKRUW�
WHUP�WKH�SURMHFW�ZLOO�QHHG�WR�GHYHORS�WKH�VLWH�SUHSDUDWLRQ��HVWDEOLVKPHQW��DQG�VLOYLFXOWXUDO�
WHFKQLTXHV�DQG�H[SHUWLVH�WR�HVWDEOLVK�WKH�SURSRVHG�IRUHVW�HIILFLHQWO\�DQG�ZLWK�PLQLPXP�
HQYLURQPHQWDO�LPSDFW��:KLOH�PXFK�FDQ�EH�OHDUQW�IURP�H[RWLF�IRUHVW�SODQWDWLRQ�HVWDEOLVKPHQW�
WHFKQLTXHV��WKHUH�ZLOO�EH�VSHFLILF�UHTXLUHPHQWV�UHODWLQJ�WR�WKH�VSHFLHV�PL[HV�EHLQJ�SURSRVHG��
5HVHDUFK�H[SHUWLVH�LQ�WKLV�ILHOG�LV�KHOG�E\�WKH�IRUHVW�UHVHDUFK�LQVWLWXWLRQV��6FLRQ�(16,6��
6FKRRO�RI�)RUHVWU\��DQG�VPDOO�VFDOH�IRUHVWU\�FRPPXQLWLHV��1=�)DUP�)RUHVWU\�$VVRFLDWLRQ��
7DQH¶V�7UHH�7UXVW���
�
,Q�WKH�ORQJHU�WHUP�WKH�SURMHFW�ZLOO�QHHG�WR�GHYHORS�WKH�NQRZOHGJH�WR�PDQDJH�IRU�IRUHVW�
HFRV\VWHP�VXVWDLQDELOLW\��L�H��WR�VXVWDLQ�WKH�LPSRUWDQW�FRPSRVLWLRQDO��H�J��VSHFLHV�DQG�
DEXQGDQFHV���VWUXFWXUDO��H�J���VL]H�UDQJH�RI�WUHHV��DQG�IXQFWLRQDO��H�J���QXWULHQW�DYDLODELOLW\��
FKDUDFWHULVWLFV�RI�IRUHVWV�ZKLOH�PDLQWDLQLQJ�D�FRPPHUFLDOO\�VXVWDLQDEOH�KDUYHVW��6LOYLFXOWXUDO�
V\VWHPV�ZLOO�QHHG�WR�EH�GHYHORSHG�WKDW�DUH�DSSURSULDWH�WR�WKH�VSHFLHV�XVHG��PLQLPLVH�
KDUYHVWLQJ�LPSDFWV�DQG�SURYLGH�FXOWXUDO�DQG�HQYLURQPHQWDO�EHQHILWV��7KLV�LV�WKH�FXUUHQW�IRFXV�
RI�UHVHDUFK�OHG�E\�/DQGFDUH�5HVHDUFK�WKDW�LQFOXGHV�D�SDUWQHUVKLS�ZLWK�WKH�7XKRH�7XDZKHQXD�
7UXVW�DQG�DOVR�LQYROYHV�6FLRQ��$J5HVHDUFK��LQWHUQDWLRQDO�UHVHDUFK�FROODERUDWRUV��DQG�SULYDWH�
FRQVXOWDQWV��([DPSOHV�RI�FXUUHQW�SURMHFWV�LQFOXGH�TXDQWLI\LQJ�UHVLGXDO�WUHH�JURZWK�DQG�
PRUWDOLW\�IROORZLQJ�KDUYHVWLQJ�LQ�EHHFK�IRUHVW��GHPRQVWUDWLQJ�SURRI�RI�FRQFHSW�IRU�FRQWURO�RI�
SLQKROH��3ODW\SXV��EHHWOH�EXLOG�XSV��UHYLHZLQJ�WKH�FRQVHTXHQFHV�RI�KDUYHVWLQJ�RQ�QXWULHQW�
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F\FOLQJ��HVWDEOLVKLQJ�EDVHOLQH�OHYHOV�RI�SRGRFDUSV�DQG�NHUHUX�LQ�7XKRH�7XDZKHQXD�7UXVW�
IRUHVWV��DQG�GHWHUPLQLQJ�WKH�OHYHO�RI�SRGRFDUS�UHFUXLWPHQW�IROORZLQJ�KDUYHVWLQJ�DQG�WKH�
FRQVHTXHQFHV�RI�WUHH�UHPRYDO�RQ�VRLO�DQLPDO�FRPPXQLW\�VWUXFWXUH�DQG�HFRV\VWHP�SURFHVVHV��
5HVHDUFKHUV�UHFHQWO\�XQGHUWRRN�D�MRLQW�VWXG\�YLVLW��ZLWK�7XKRH�7XDZKHQXD�7UXVW�PHPEHUV��WR�
VRXWKHUQ�*HUPDQ\�WR�DVVHVV�ORZ�LPSDFW�VLOYLFXOWXUDO�V\VWHPV�GHYHORSHG�WKHUH�RYHU�WKH�ODVW�
WKUHH�FHQWXULHV��
�

��� &RQFOXVLRQV�

�
7KH�ZRUN�SURJUDPPH�RXWOLQH�IRU�*URZLQJ�&RPPRQ�)XWXUHV�SURSRVHG�D���\HDU�LQLWLDO�
UHVHDUFK�SKDVH�LQYHVWLJDWLQJ��
•� HFRQRPLF�DQG�LQVWLWXWLRQDO�EDUULHUV�E\�GHYHORSLQJ�D�EXVLQHVV�FDVH�IRU�WKH�SURMHFW�
•� VLOYLFXOWXUDO�IHDVLELOLW\�E\�HVWDEOLVKLQJ�IRXU�UHSUHVHQWDWLYH�SLORW�VLWHV�
•� WKH�FDSDFLW\�DQG�WUDLQLQJ�QHHGHG�WR�VXVWDLQ�D�ODUJH�VFDOH�DIIRUHVWDWLRQ�SURMHFW�WKURXJK�

WLPH��
7KH�UHVXOWV�RI�WKLV�UHYLHZ�FRQILUP�WKLV�DV�DQ�DSSURSULDWH�VWUDWHJ\��.H\�FKDOOHQJHV�IRU�D�ODUJH�
VFDOH�DIIRUHVWDWLRQ�SURMHFW�RI�WKH�W\SH�SURSRVHG�DUH��
•� 7KH�OLPLWHG�H[SHULHQFH�ZLWK�LQGLJHQRXV�SODQWDWLRQ�IRUHVWU\�LQ�1HZ�=HDODQG�±�SUREDEO\�

OHVV�WKDQ�����KD�LQ�WRWDO��ZLWK�YHU\�IHZ�VLWHV�ODUJHU�WKDQ���KD�LQ�VL]H��
�
•� 7KH�HYHQ�PRUH�OLPLWHG�H[SHULHQFH�DQG�ODFN�RI�SXEOLVKHG�LQIRUPDWLRQ�RQ�WKH�DSSOLFDWLRQ�

RI�XQHYHQ�DJHG�VLOYLFXOWXUH�LQ�SODQWDWLRQ�IRUHVWU\�LQ�1HZ�=HDODQG��DOWKRXJK�ZRUN�LQ�
H[LVWLQJ�QDWXUDO�IRUHVWV�ZLOO�EH�UHOHYDQW�WR�PDWXUH�SODQWDWLRQ�IRUHVWV��

�
•� ,QYHVWPHQW�LQ�LQGLJHQRXV�IRUHVWU\�UHVHDUFK�LV�FXUUHQWO\�LQ�WKH�RUGHU�RI�����������PLOOLRQ�

SHU�DQQXP��DSSUR[�������IXOO�WLPH�HTXLYDOHQWV��IXQGHG�IURP�WKUHH�PDLQ�VRXUFHV�±�WKH�
3XEOLF�*RRG�6FLHQFH�)XQG��0$)�RSHUDWLRQDO�UHVHDUFK�FRQWUDFWV�DQG�WKH�6XVWDLQDEOH�
)DUPLQJ�)XQG��

�
•� 7KH�UHVHDUFK�LQYHVWPHQW�LV�GLVSHUVHG�DFURVV�PXOWLSOH�RUJDQLVDWLRQV�DQG�LQ�SURMHFWV�ZLWK�

YHU\�EURDG�VFRSH�±�WKH�VLOYLFXOWXUH�DQG�HFRORJ\�RI�H[LVWLQJ�LQGLJHQRXV�IRUHVWV��WKRXJK�QRW�
LQ�1RUWKODQG���WKH�SURSDJDWLRQ�DQG�VLOYLFXOWXUH�RI�D�VPDOO�QXPEHU�RI�LQGLJHQRXV�VSHFLHV�
ZLWK�SRWHQWLDO�IRU�SODQWLQJ�RQ�IDYRXUDEOH�VLWHV�DV�IDVW�JURZLQJ�SODQWDWLRQV��DQG�
FRPPHUFLDO�XWLOLVDWLRQ�RI�EHHFK��

�
•� 7KH�GLVSHUVHG�H[SHUWLVH�DQG�DGYRFDF\�IRU�LQGLJHQRXV�IRUHVWU\��1R�RQH�RUJDQLVDWLRQ�LV�LQ�D�

SRVLWLRQ�WR�SURYLGH�DOO�WKH�QHFHVVDU\�FRPSRQHQWV�WR�VXSSRUW�D�SURMHFW�OLNH�*URZLQJ�
&RPPRQ�)XWXUHV����

�
•� 7KH�OLNHOLKRRG�WKDW�VXFK�D�SURMHFW�ZLOO�UHTXLUH�ERWK�SULYDWH�DQG�JRYHUQPHQW�LQYHVWPHQW�

�UHFRJQLVLQJ�SXEOLF�EHQHILWV��WR�EH�ILQDQFLDOO\�YLDEOH��7KH�FRQWH[W�DQG�WLPLQJ�RI�WKH�
SURMHFW�ZLOO�WKHUHIRUH�EH�FULWLFDO��7KH�GLVFXVVLRQ�GRFXPHQWV�RQ�VXVWDLQDEOH�ODQG�
PDQDJHPHQW�DQG�FOLPDWH�FKDQJH�RIIHU�DQ�RSSRUWXQLW\�WR�HQJDJH�FHQWUDO�JRYHUQPHQW�LQ�D�
GLVFXVVLRQ�RQ�KRZ�WR�LQWHJUDWH�FDUERQ�VHTXHVWUDWLRQ��ELRGLYHUVLW\�SURWHFWLRQ�DQG�
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HQKDQFHPHQW��VRLO�DQG�ZDWHU�FRQVHUYDWLRQ��0DRUL�HFRQRPLF�WUDQVIRUPDWLRQ��DQG�
FRPPXQLW\�GHYHORSPHQW��

�
•� 7KH�FKDOOHQJHV�DVVRFLDWHG�ZLWK�GHYHORSLQJ�WKH�FDSDFLW\�DQG�DJUHHPHQW�WR�HQDEOH�D�

FRRUGLQDWHG�SURJUDPPH�RI�GHYHORSPHQW�RQ�0DRUL�ODQG��

��� 5HFRPPHQGDWLRQV�

�
•� 7KDW�D�SURMHFW�OHDGHUVKLS�JURXS�IRU�WKH�*URZLQJ�&RPPRQ�)XWXUHV�SURMHFW�LV�HVWDEOLVKHG�

E\�WKH�SURMHFW�SDUWQHUV�DQG�WKDW�WKH�JURXS�
o� HVWDEOLVK�DQ�DSSURSULDWH�OHJDO�VWUXFWXUH�IRU�WKH�SURMHFW�
o� DSSRLQW�D�SURMHFW�FRRUGLQDWRU�
o� SUHSDUH�D�GHVFULSWLRQ�RI�WKH�ODQGV�SRWHQWLDOO\�DYDLODEOH�IRU�WKH�SURMHFW�DQG�WKHLU�

VWDWXV�XQGHU�WKH�)RUHVWV�$FW������DQG�.\RWR�3URWRFRO�UXOHV��
�
•� 7KDW�WKH�SURMHFW�FRRUGLQDWRU�LGHQWLI\�DQG�ZRUN�ZLWK�SUHIHUUHG�SURYLGHUV�WR�SUHSDUH�

IXQGLQJ�DSSOLFDWLRQV�IRU�WKH�SURSRVHG�UHVHDUFK�SURMHFWV��
�
•� 7KDW�WKH�SURMHFW�FRRUGLQDWRU�HVWDEOLVKHV�WHFKQLFDO�DGYLVRU\�JURXSV�RI�UHOHYDQW�SDUWQHUV�

DQG�VWDNHKROGHUV��LQFOXGLQJ�FHQWUDO�JRYHUQPHQW�DJHQFLHV��WR�VXSSRUW�WKH�SURSRVHG�
UHVHDUFK�SURMHFWV��

�
•� 7KDW�WKH�SURMHFW�SURFHHGV�ZLWK�D�VWDJHG�ZRUN�SODQ�DV�RXWOLQHG�LQ�WKH�*URZLQJ�&RPPRQ�

)XWXUHV�GRFXPHQW�EXW�WKDW�WKH�WKUHH�UHVHDUFK�SURMHFWV�RFFXU�LQ�VHTXHQFH�UDWKHU�WKDQ�LQ�
SDUDOOHO�XVLQJ�DQ�DGDSWLYH�PDQDJHPHQW�DSSURDFK��7KLV�ZRXOG�LQFOXGH�D�UHYLHZ�DQG�
GHFLVLRQ�WR�FRQFOXGH�RU�SURFHHG�DW�WKH�FRQFOXVLRQ�RI�HDFK�UHVHDUFK�SKDVH��

o� 'HYHORSPHQW�RI�D�EXVLQHVV�FDVH�IRU�WKH�SURMHFW�
o� 'HPRQVWUDWLRQ�RI�WHFKQLFDO�IHDVLELOLW\�LQ�D�VPDOO�QXPEHU�RI�WULDO�SODQWLQJV��DQG�
o� &DSDFLW\�DQG�ODQG�XVH�SODQQLQJ�IRU�ODUJH�VFDOH�LPSOHPHQWDWLRQ��LQFOXGLQJ�

QHJRWLDWLQJ�DSSURSULDWH�DUUDQJHPHQWV�IRU�DIIRUHVWDWLRQ�RQ�PXOWLSO\�RZQHG�ODQG���
�

��� $FNQRZOHGJHPHQWV�

�
7KLV�UHSRUW�ZDV�IXQGHG�E\�WKH�)RXQGDWLRQ�IRU�5HVHDUFK�6FLHQFH�DQG�7HFKQRORJ\�XQGHU�
(QYLUROLQN�JUDQW�1/5&����7KH�UHSRUW�LV�EDVHG�RQ�LQWHUYLHZV�ZLWK�WKRVH�UHIHUUHG�WR�LQ�VHFWLRQ�
��DQG�RQ�PDWHULDO�UHIHUUHG�WR�RU�SURYLGHG�E\�WKHP��7KHLU�DVVLVWDQFH��DQG�WKDW�RI�WKH�VWDII�RI�WKH�
)DU�1RUWK�'LVWULFW�&RXQFLO��LV�JUDWHIXOO\�DFNQRZOHGJHG��'U�5RE�$OOHQ¶V�FRPPHQWV�RQ�D�GUDIW�
VLJQLILFDQWO\�LPSURYHG�WKH�UHSRUW��
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��� 5HIHUHQFHV�

�
%DUWRQ�,/�������7HPSHUDWXUH�DQG�LWV�HIIHFW�RQ�WKH�JHUPLQDWLRQ�DQG�LQLWLDO�JURZWK�RI�NDXUL�

�$JDWKLV�DXVWUDOLV���1HZ�=HDODQG�-RXUQDO�RI�)RUHVWU\�6FLHQFH����������±�����
�
%DUWRQ�,/�������0DQDJLQJ�NDXUL�RQ�WKH�IDUP��3DUW����1HZ�=HDODQG�7UHH�*URZHU����������±

����
�
%DUWRQ�,/�������0DQDJLQJ�NDXUL�RQ�WKH�IDUP��3DUW����HVWDEOLVKLQJ�D�NDXUL�IRUHVW��1HZ�=HDODQG�

7UHH�*URZHU����������±����
�
%DUWRQ��,�/�������0DQDJLQJ�NDXUL�RQ�WKH�IDUP��3DUW����VLOYLFXOWXUH��1HZ�=HDODQG�7UHH�*URZHU�

���������±����
�
%DUWRQ�,/��+RUJDQ�*3�������.DXUL�IRUHVWU\�LQ�1HZ�=HDODQG���D�SURWDJRQLVW¶V�YLHZ��1HZ�

=HDODQG�-RXUQDO�RI�)RUHVWU\�����������±�����
�
%DUWRQ�,/��0DGJZLFN�+$,�������5HVSRQVH�RI�D�NDXUL�VWDQG�WR�IHUWLOLVHU�DGGLWLRQ�DQG�WKLQQLQJ��

1HZ�=HDODQG�)RUHVWU\����������±����
�
%HQHFNH�8�������(FRORJLFDO�VLOYLFXOWXUH��WKH�DSSOLFDWLRQ�RI�DJH�ROG�PHWKRGV��1HZ�=HDODQG�

)RUHVWU\����������±���
�
%HUJLQ�'2�����D��(DUO\�SHUIRUPDQFH�RI�SODQWHG�WRWDUD�LQ�FRPSDULVRQ�ZLWK�RWKHU�LQGLJHQRXV�

FRQLIHUV��1HZ�=HDODQG�-RXUQDO�RI�)RUHVWU\�6FLHQFH�����������±�����
�
%HUJLQ�'2�����E��7RWDUD��HVWDEOLVKPHQW��JURZWK�DQG�PDQDJHPHQW��1HZ�=HDODQG�,QGLJHQRXV�

7UHH�%XOOHWLQ�1R�����)RUHVW�5HVHDUFK��5RWRUXD�����S��
�
%HUJLQ�'2��.LPEHUOH\�02�������*URZWK�DQG�\LHOG�RI�WRWDUD�LQ�SODQWHG�VWDQGV��1HZ�=HDODQG�

-RXUQDO�RI�)RUHVWU\�6FLHQFH�����������±�����
�
%HUJLQ�'2��*HD�/�������1DWLYH�WUHHV��SODQWLQJ�DQG�HDUO\�PDQDJHPHQW�IRU�ZRRG�SURGXFWLRQ��

1HZ�=HDODQG�,QGLJHQRXV�7UHH�%XOOHWLQ�1R�����)RUHVW�5HVHDUFK��5RWRUXD�����S��
�
%HUJLQ�'2��6WHZDUG�*$�������(VWDEOLVKPHQW�DQG�PDQDJHPHQW�RI�LQGLJHQRXV�SODQWDWLRQ�

IRUHVW��,Q��1=,)�IRUHVWU\�KDQGERRN��1HZ�=HDODQG�,QVWLWXWH�RI�)RUHVWU\��:HOOLQJWRQ��
3S����±����

�
%HUJLQ�'2��6WHZDUG�*$�������.DXUL��HFRORJ\��HVWDEOLVKPHQW��JURZWK�DQG�PDQDJHPHQW��1HZ�

=HDODQG�,QGLJHQRXV�7UHH�%XOOHWLQ�1R�����)RUHVW�5HVHDUFK��5RWRUXD�����S��
�
%HYHULGJH�$(�%HUJLQ�'2�������7KH�UROH�RI�SODQWLQJ�QDWLYH�WUHHV�LQ�WKH�PDQDJHPHQW�RI�

GLVWXUEHG�IRUHVW��,Q��6LOYHVWHU�:��0F*RZDQ�5�HGV�1DWLYH�WUHHV�IRU�WKH�IXWXUH���
3URFHHGLQJV�RI�D�IRUXP�KHOG�DW�8QLYHUVLW\�RI�:DLNDWR��+DPLOWRQ���±���2FWREHU�������
8QLYHUVLW\�RI�:DLNDWR��3S����±����

�
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%HYHULGJH�$(��%HUJLQ�'2��3DUG\�*)�������3ODQWLQJ�SRGRFDUSV�LQ�GLVWXUEHG�LQGLJHQRXV�
IRUHVWV�RI�WKH�FHQWUDO�1RUWK�,VODQG��1HZ�=HDODQG�-RXUQDO�RI�)RUHVWU\�����������±�����

�
%HYHULGJH�$(��+HUEHUW�-:�������7KH�0DQDJHPHQW�RI�5LPX��,Q��+DPPRQG�'��HG�1=,)�

)RUHVWU\�+DQGERRN��UG�(GLWLRQ��1HZ�=HDODQG�,QVWLWXWH�RI�)RUHVWU\��&KULVWFKXUFK���
�
%HYHULGJH�$(��+HUEHUW�-:�������7KH�0DQDJHPHQW�RI�.DXUL��,Q��+DPPRQG�'��HG�1=,)�

)RUHVWU\�+DQGERRN��UG�(GLWLRQ��1HZ�=HDODQG�,QVWLWXWH�RI�)RUHVWU\��&KULVWFKXUFK���
�
%HYHULGJH�$(��6PDOH�0&��&KULVWHQVHQ�%5��6WHZDUG�*$�������(FRORJ\��PDQDJHPHQW��DQG�

KLVWRU\�RI�:KLULQDNL�&RQVHUYDWLRQ�3DUN��1HZ�=HDODQG���$Q�DQQRWDWHG�ELEOLRJUDSK\�
'HSDUWPHQW�RI�&RQVHUYDWLRQ�6FLHQFH�,QWHUQDO�6HULHV������'HSDUWPHQW�RI�
&RQVHUYDWLRQ��:HOOLQJWRQ�����S��

�
%HYHULGJH�$(��6PDOH�0&��+RO]DSIHO�$6�������(FRORJ\�DQG�PDQDJHPHQW�RI�3XUHRUD�)RUHVW�

3DUN��&RQVHUYDWLRQ�$GYLVRU\�6FLHQFH�1RWHV������'HSDUWPHQW�RI�&RQVHUYDWLRQ��
:HOOLQJWRQ�����S��

�
&ORXJK�3��+LFNV�'/�������6RLO�FRQVHUYDWLRQ�DQG�WKH�5HVRXUFH�0DQDJHPHQW�$FW��5HSRUW�WR�

WKH�0LQLVWU\�RI�$JULFXOWXUH�DQG�)LVKHULHV��1HZ�=HDODQG�,QVWLWXWH�RI�(FRQRPLF�
5HVHDUFK�DQG�/DQGFDUH�5HVHDUFK�1=�/WG���

'DYLV�0��0HXUN�&�������3URWHFWLQJ�DQG�5HVWRULQJ�RXU�1DWXUDO�+HULWDJH���D�3UDFWLFDO�*XLGH��
'HSDUWPHQW�RI�&RQVHUYDWLRQ��KWWS���ZZZ�GRF�JRYW�Q]�WHPSODWHV��
0XOWL3DJH'RFXPHQW72&�DVS["LG ����������S��

(OOLV�-&�������7UHH�YROXPH�HTXDWLRQV�IRU�WKH�PDMRU�LQGLJHQRXV�VSHFLHV�LQ�1HZ�=HDODQG��1HZ�
=HDODQG�)RUHVW�6HUYLFH�7HFKQLFDO�3DSHU�1R������
�
)DKH\�%'��5RZH�/.�������/DQG�XVH�LPSDFWV��,Q��0RVHOH\�03�HG��:DWHUV�RI�1HZ�=HDODQG��

:KHUH�SXEOLVKHG��1HZ�=HDODQG�+\GURORJLFDO�6RFLHW\��3S�����±�����
�
*RXOG�%�������7KLQQLQJ�D�NDXUL�SODQWDWLRQ��D�1HZ�3O\PRXWK�'LVWULFW�&RXQFLO�LQLWLDWLYH��1HZ�

=HDODQG�7UHH�*URZHU����������±����
�
+DONHWW�-&�������7KH�SUDFWLFH�RI�XQHYHQ�DJHG�VLOYLFXOWXUH��1HZ�=HDODQG�-RXUQDO�RI�)RUHVWU\�

����������±�����
�
+DPPRQG�'�������'HYHORSPHQW�RI�0DRUL�RZQHG�LQGLJHQRXV�IRUHVWV��0$)�7HFKQLFDO�3DSHU�

1R�����������0LQLVWU\�RI�$JULFXOWXUH�DQG�)RUHVWU\��:HOOLQJWRQ�����SS��
�
+HUEHUW�-��*ODVV�%��.LPEHUOH\�0�������$�SUHOLPLQDU\�VWDQG�SURGXFWLYLW\�DQG�HFRQRPLF�FDVH�

VWXG\�RI�SODQWDWLRQ�JURZWK�NDXUL��,Q��$Q�DOWHUQDWLYH�DSSURDFK�WR�IRUHVWU\��WLPH�WR�
UHYLHZ��3URFHHGLQJV�RI�WKH�1HZ�=HDODQG�,QVWLWXWH�RI�)RUHVWU\�FRQIHUHQFH��,QYHUFDUJLOO��
���$SULO±��0D\�������1HZ�=HDODQG�,QVWLWXWH�RI�)RUHVWU\��3S����±����

�
+RUJDQ�*3�������(FRQRPLF�LVVXHV�LQ�WKH�SODQWLQJ�RI�1HZ�=HDODQG�QDWLYH�WUHHV��,Q��6LOYHVWHU�

:��0F*RZDQ�5�HGV�1DWLYH�WUHHV�IRU�WKH�IXWXUH���3URFHHGLQJV�RI�D�IRUXP�KHOG�DW�
8QLYHUVLW\�RI�:DLNDWR��+DPLOWRQ���±���2FWREHU�������8QLYHUVLW\�RI�:DLNDWR��3S���±
����

�
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-DQVVHQ�+�������%XVK�9LWDOLW\�$VVHVVPHQW��*URZLQJ�&RPPRQ�)XWXUHV��:HOOLQJWRQ������S���
�
.OLWVFKHU�.�������8SGDWH�RQ�UHVHDUFK�ZLWK�QDWLYH�VSHFLHV�DW�)RUHVW�5HVHDUFK��1HZ�=HDODQG�

7UHH�*URZHU����������±����
�
.UDXVVH�0.��.LQJ�-0�������,PSDFWV�RI�ODQG�XVH�FKDQJH�LQ�:DLURD�'LVWULFW��UHVRXUFH�

GRFXPHQW��0$)�3ROLF\�7HFKQLFDO�3DSHU�������0LQLVWU\�RI�$JULFXOWXUH�DQG�)RUHVWU\��
����S��

�
/HGJDUG�1-�������5HYHJHWDWLRQ�E\�VHHGLQJ�±�DQ�DOWHUQDWLYH�DSSURDFK�WR�UHVWRULQJ�QDWLYH�SODQW�

FRPPXQLWLHV��2SHQ�6SDFH�������±���
�
/HGJDUG�1-��%DNHU�*&�������0RXQWDLQ�ODQG�IRUHVWU\������\HDU
V�UHVHDUFK�LQ�WKH�&UDLJLHEXUQ�

5DQJH��1HZ�=HDODQG��1HZ�=HDODQG�)RUHVW�5HVHDUFK�,QVWLWXWH�%XOOHWLQ�1R���������S��
�
/HGJDUG�1-��'DYLV�0�������5HVWRUDWLRQ�RI�PRXQWDLQ�EHHFK��1RWKRIDJXV�VRODQGUL�YDU��

FOLIIRUWLRLGHV��IRUHVW�DIWHU�ILUH��1HZ�=HDODQG�-RXUQDO�RI�(FRORJ\��������±�����
�
0DF*LEERQ�5�������5HGXFLQJ�WKH�LPSHGLPHQWV�WR�SODQWLQJ�QDWLYH�WUHHV��ZKDW�LV�WKH�SUREOHP"�

,Q��%DUWRQ�,��0DF*LEERQ�5��%XUQV�%��%HUJ�3�HGV�3URILWLQJ�IURP�GLYHUVLW\��UHGXFLQJ�
WKH�LPSHGLPHQWV�WR�SODQWLQJ�QDWLYH�WUHHV��3URFHHGLQJV�RI�WZR�VHPLQDUV�KHOG�DW�
8QLYHUVLW\�RI�:DLNDWR��+DPLOWRQ�����0D\������DQG�0LQLVWU\�RI�(FRQRPLF�
'HYHORSPHQW��:HOOLQJWRQ�����PD\�������7DQH¶V�7UHH�7UXVW��3S��±����

�
0$)�������6XVWDLQDEOH�ODQG�PDQDJHPHQW�DQG�FOLPDWH�FKDQJH��RSWLRQV�IRU�D�SODQ�RI�DFWLRQ��D�

SXEOLF�GLVFXVVLRQ�GRFXPHQW�IRU�WKRVH�ZLWK�DQ�LQWHUHVW�LQ�1HZ�=HDODQG¶V�IRUHVWU\�DQG�
DJULFXOWXUH�VHFWRUV��KWWS���ZZZ�PDI�JRYW�Q]�FOLPDWHFKDQJH�GLVFXVVLRQ�GRFXPHQW�VOP�
DQG�FF�IXOO�SGI��0LQLVWU\�RI�$JULFXOWXUH�DQG�)RUHVWU\��:HOOLQJWRQ����S��

�
0RUULVRQ�)7��/OR\G�5&�������$UWLILFLDO�HVWDEOLVKPHQW�RI�1HZ�=HDODQG�NDXUL�DW�:DLSRXD��

1HZ�=HDODQG�-RXUQDO�RI�)RUHVWU\�����������±�����
�
0RWX�������&DUERQ�IDUPLQJ�±�D�QHZ�ODQG�XVH�RSSRUWXQLW\��KWWS���ZZZ�PRWX�RUJ�Q]�SGI��

0RWXB5HVHDUFKB8SGDWH�,VVXHB���SGI��0RWX�5HVHDUFK�8SGDWH��������
�
3DUG\�*)��%HUJLQ�'2��.LPEHUOH\�02�������6XUYH\�RI�QDWLYH�WUHH�SODQWDWLRQV��)RUHVW�

5HVHDUFK�,QVWLWXWH�%XOOHWLQ�1R����������S��
�
3ROORFN�.0�������3ODQW�PDWHULDOV�KDQGERRN�IRU�VRLO�FRQVHUYDWLRQ��9ROXPH����1DWLYH�SODQWV��

:DWHU�DQG�6RLO�0LVFHOODQHRXV�3XEOLFDWLRQV�����0LQLVWU\�RI�:RUNV�DQG�'HYHORSPHQW��
:HOOLQJWRQ��

3RUWHRXV�7�������1DWLYH�)RUHVW�5HVWRUDWLRQ��$�SUDFWLFDO�JXLGH�IRU�ODQGRZQHUV��4(,,�1DWLRQDO�
7UXVW��:HOOLQJWRQ������S��

3UHHVW�'�������6HHG�VWRUDJH�RI�VHYHUDO�1HZ�=HDODQG�LQGLJHQRXV�WUHHV��3DUW����NDXUL��1HZ�
=HDODQG�-RXUQDO�RI�)RUHVWU\�6FLHQFH����������±����

�
5LFKDUGV�&5�������0DQDJHPHQW�RI�LQGLJHQRXV�IRUHVW��,Q��&ROOH\�0��HG�1=,)�)RUHVWU\�

+DQGERRN��WK�(GLWLRQ��1HZ�=HDODQG�,QVWLWXWH�RI�)RUHVWU\��&KULVWFKXUFK��3S����±����
�
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6LOYHVWHU�:��0F*RZDQ�5�HGV��������1DWLYH�WUHHV�IRU�WKH�IXWXUH��SRWHQWLDO��SRVVLELOLWLHV��
SUREOHPV�RI�SODQWLQJ�DQG�PDQDJLQJ�1HZ�=HDODQG�IRUHVW�WUHHV��3URFHHGLQJV�RI�D�IRUXP�
KHOG�DW�WKH�8QLYHUVLW\�RI�:DLNDWR��+DPLOWRQ���±���2FWREHU�������8QLYHUVLW\�RI�
:DLNDWR�����S��

�
6PDOH�0&��%HYHULGJH�$(��+HUEHUW�-:�������6HOHFWLRQ�VLOYLFXOWXUH�WULDOV�LQ�1RUWK�,VODQG�

QDWLYH�IRUHVWV���LPSDFWV�RQ�WKH�UHVLGXDO�IRUHVW�DQG�WKHLU�LPSOLFDWLRQV�IRU�VXVWDLQDEOH�
IRUHVW�PDQDJHPHQW��1HZ�=HDODQG�)RUHVWU\����������±����

�
6PLWK�&0��:LOFRFN�5-��9DQW�:1��6PLWK�'*��&RRSHU�$%�������7RZDUGV�VXVWDLQDEOH�

DJULFXOWXUH��IUHVKZDWHU�TXDOLW\�LQ�1HZ�=HDODQG�DQG�WKH�LQIOXHQFH�RI�DJULFXOWXUH��0$)�
3ROLF\�7HFKQLFDO�3DSHU������������S��

�
6WHZDUG�*$�������7KH�SRWHQWLDO�IRU�HVWDEOLVKPHQW�DQG�PDQDJHPHQW�RI�1HZ�=HDODQG�QDWLYH�

KDUGZRRG�WUHHV��,Q��6LOYHVWHU�:��0F*RZDQ�5�HGV�1DWLYH�WUHHV�IRU�WKH�IXWXUH���
3URFHHGLQJV�RI�D�IRUXP�KHOG�DW�8QLYHUVLW\�RI�:DLNDWR��+DPLOWRQ���±���2FWREHU�������
8QLYHUVLW\�RI�:DLNDWR��3S���±����

�
6WHZDUG�*$��%DUWRQ�,/�������3HUIRUPDQFH�DQG�WUHH�KHDOWK�RI�D�VL[�\HDU�ROG�SODQWHG�NDXUL�

VWDQG�LQ�WKH�%D\�RI�3OHQW\��7DQH¶V�7UHH�7UXVW�%XOOHWLQ�1R�����7DQH¶V�7UHH�7UXVW�
�
6WHZDUG�*$��%HUJLQ�'2��:LQVWDQOH\�:-�������7ZR�UHFRUGV�RI�NDXUL�UHJHQHUDWLRQ�IURP�WUHHV�

SODQWHG�VRXWK�RI�WKH�VSHFLHV¶�QDWXUDO�UDQJH��1HZ�=HDODQG�-RXUQDO�RI�)RUHVWU\�6FLHQFH�
��������±���

�
6WHZDUG�*$��.LPEHUOH\�02�������+HDUWZRRG�FRQWHQW�LQ�SODQWHG�DQG�QDWXUDO�VHFRQG�JURZWK�

1HZ�=HDODQG�NDXUL��$JDWKLV�DXVWUDOLV���1HZ�=HDODQG�-RXUQDO�RI�)RUHVWU\�6FLHQFH�
����������±�����

�
6WHZDUG�*$��0F.LQOH\�5%�������3ODQWDWLRQ�JURZQ�1HZ�=HDODQG�NDXUL��D�SUHOLPLQDU\�VWXG\�

RI�ZRRG�SURSHUWLHV��1HZ�=HDODQG�-RXUQDO�RI�)RUHVWU\�6FLHQFH����������±����
�
6WHZDUW�*+�������6WDQG�'HYHORSPHQW�LQ�WKH�5HG�6LOYHU�%HHFK�DQG�0L[HG�%HHFK�)RUHVWV�RI�

1RUWK�:HVWODQG��6FLHQFH�IRU�&RQVHUYDWLRQ����'HSDUWPHQW�RI�&RQVHUYDWLRQ��
:HOOLQJWRQ�����SS��

�
7DWH�.5��*LOWUDS�'-��&OD\GRQ�--��1HZVRPH�3)��$WNLQVRQ�$(��7D\ORU�0'��/HH�5�������

2UJDQLF�FDUERQ�VWRFNV�LQ�QHZ�=HDODQG¶V�WHUUHVWULDO�HFRV\VWHPV��-RXUQDO�RI�WKH�5R\DO�
6RFLHW\�RI�1HZ�=HDODQG�����������±�����

�
:DWVRQ�$-��0DUGHQ�0�������/LYH�URRW�ZRRG�WHQVLOH�VWUHQJWKV�RI�VRPH�FRPPRQ�1HZ�

=HDODQG�LQGLJHQRXV�DQG�SODQWDWLRQ�WUHH�VSHFLHV��1HZ�=HDODQG�-RXUQDO�RI�)RUHVWU\�
6FLHQFH�����������±�����

�
:LVHU�6.��$OOHQ�5%��%HQHFNH�8��%DNHU�*��3HOW]HU�'$�������7UHH�JURZWK�DQG�PRUWDOLW\�DIWHU�

VPDOO�JURXS�KDUYHVWLQJ�LQ�1HZ�=HDODQG�ROG�JURZWK�1RWKRIDJXV�IRUHVWV��&DQDGLDQ�
-RXUQDO�RI�)RUHVW�5HVHDUFK���������±������

�
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$SSHQGL[��� 5XLD�PDL�QJD�NDNDQR��.LD�WXSX�DL�QJD�PRNRSXQD�R�7DQH��+HL�RUDQJH�PR�
DSRSR��*URZLQJ�&RPPRQ�)XWXUHV��
�
58,$�0$,�1*$�.$.$12��.,$�7838�$,�1*$�02.2381$�2�7$1(��+(,�25$1*$�02�

$3232���*52:,1*�&20021�)8785(6�
)DU�1RUWK�'LVWULFW�

�
:RUN�3URJUDPPH�2XWOLQH�

�
3UHSDUHG�E\�3HWHU�1XWWDOO�IRU�)RUZDUG�3ODQQLQJ�8QLW��)DU�1RUWK�'LVWULFW�&RXQFLO�

)HEUXDU\������
�
�
�
��� 3XUSRVH��
7R� LQLWLDWH� D� SURJUDPPH� RI� GHVNWRS� DQG� SUDFWLFDO� UHVHDUFK� WR� LQYHVWLJDWH� DQG� WULDO� WKH� FRPPHUFLDO�
SRWHQWLDO� RI� PDQDJHG� SODQWDWLRQV� RI� PL[HG� VSHFLHV� SHUPDQHQW� IRUHVWV� XVLQJ� DGDSWLYH� PDQDJHPHQW�
VLOYLFXOWXUH��
�
7KH�SURJUDPPH�VHHNV�WR�FDSLWDOLVH�RQ�H[LVWLQJ�UHVHDUFK�LQ�WKLV�HPHUJLQJ�ILHOG�DQG�ZLOO�EH�FKDPSLRQHG�
DQG� XQGHUWDNHQ� E\� D� FRDOLWLRQ� RI� H[LVWLQJ� ORQJ�WHUP� VWDNHKROGHUV�� KDSX�� LZL�� HVWDEOLVKHG� IDUPHUV��
GLVWULFW�FRXQFLO�DQG�ODQGFDUH�JURXSV��6XSSRUW�DQG�SDUWLFLSDWLRQ�LV�DOVR�VRXJKW�IURP�QDWLRQDO�UHVHDUFK�
ERGLHV� �/DQGFDUH� 5HVHDUFK�� 6&,21�� 0I(�� $6%� 7UXVW�� 7DQH¶V� 7UHH� 7UXVW�� DV� ZHOO� DV� 1RUWKODQG�
5HJLRQDO�&RXQFLO��WKH�'HSDUWPHQW�RI�&RQVHUYDWLRQ�DQG�(QWHUSULVH�1RUWKODQG���
�
:KLOH�DVFHUWDLQLQJ�WKH�FRPPHUFLDO�YLDELOLW\�RI�VXFK�SODQWDWLRQV�LV�D�SUH�UHTXLVLWH��WKH�SURJUDPPH�DOVR�
VHHNV� WR� GHPRQVWUDWH� UHDO� EHQHILWV� DFURVV� DOO� IRXU�ZHOO�EHLQJV�� 7KH� 3URJUDPPH� LV� FRQVLGHUHG� WR� EH�
FRQVLVWHQW� ZLWK� GLVWULFW� DQG� UHJLRQDO� REOLJDWLRQV� XQGHU� WKH� 5HVRXUFH� 0DQDJHPHQW� $FW� DQG� /RFDO�
*RYHUQPHQW�$FW� DV�ZHOO� DV� QDWLRQDO� SROLFLHV� XQGHU� WKH�1DWLRQDO�%LRGLYHUVLW\�6WUDWHJ\� DQG� UHJLRQDO�
VRFLDO�DQG�HFRQRPLF�GHYHORSPHQW���
�
$� WKUHH�\HDU� LQLWLDO� ZRUN� SURJUDPPH� LV� SURSRVHG�� FRPSULVLQJ� LQYHVWLJDWLRQ� LQWR� HFRQRPLF� DQG�
LQVWLWXWLRQDO� EDUULHUV�� SODQQLQJ� DQG� HVWDEOLVKLQJ� IRXU� SLORW� VLWHV� DQG� DVFHUWDLQLQJ� WKH� FDSDFLW\�
EXLOGLQJ�WUDLQLQJ� QHHGV� RI� WKH� )DU� 1RUWK� WR� VXVWDLQ� WKH� SODQQLQJ�� PDLQWHQDQFH� DQG� KDUYHVW� RI� VXFK�
SODQWDWLRQV�LQ�WKH�IXWXUH��
�
��� &RQWH[W�
7KH� DVVXPSWLRQ� WKDW� PL[HG� VSHFLHV� SODQWDWLRQV�� SDUWLFXODUO\� ZKHQ� FRPSULVHG� RI� QDWLYH� VSHFLHV�� LV�
XQHFRQRPLF� GXH� WR� WKH� OHQJWK� RI� JURZWK� WLPH� KDV� EHHQ� LQFUHDVLQJO\� FKDOOHQJHG�� HVSHFLDOO\� ZLWK�
UHVHDUFK�LQWR�NH\�LQGLYLGXDO�LQGLJHQRXV�VSHFLHV�VXFK�DV�WRWDUD��NDXUL��SXULUL��0L[HG�VSHFLHV�PDQDJHG�
SODQWDWLRQV� ZKLFK� VHHN� WR� SURGXFH� D� FRQWLQXDO� KDUYHVW� VWUHDP� RI� GLIIHULQJ� WLPEHU� DQG� QRQ�WLPEHU�
SURGXFWV� VHOHFWLYHO\� KDUYHVWHG� XQGHU� D� SHUPDQHQW� FDQRS\� LV� DQ� LGHDO� WKDW� FDQ� SURYLGH� VXVWDLQDEOH�
EHQHILWV�PHDVXUDEOH�XQGHU�DOO�IRXU�ZHOOEHLQJV��$GDSWLYH�PDQDJHPHQW�VLOYLFXOWXUH���ZKHUH�VSHFLHV�DUH�
FDUHIXOO\�VHOHFWHG�DQG�SODQWHG�WR�SURYLGH�PD[LPXP�PXWXDO�EHQHILW�IRU�OLJKW�WUDLQLQJ��QXWULHQW�VXSSO\��
VRLO�	�ZDWHU�VXSSO\�HQKDQFHPHQW�UHWHQWLRQ�DQG�VORSH�VWDELOLW\�HURVLRQ�FRQWURO��KDV�EHHQ�VXFFHVVIXOO\�
WULDOHG�LQWHUQDWLRQDOO\�ZLWK�SURGXFWLRQ�LQFUHDVHV�RI�EHWZHHQ�WZR�DQG�ILYH�WLPHV�QDWXUDO�UHJHQHUDWLRQ��
,QLWLDO�PRGHOLQJ�LQGLFDWHV�WKDW�VXVWDLQDEOH�FXPXODWLYH�HFRQRPLF�UHWXUQV�PD\�EH�DFKLHYDEOH�IROORZLQJ�
DQ�LQLWLDO�HVWDEOLVKPHQW�SKDVH��RI�������\HDUV��WKDW�RXW�SHUIRUPV�H[LWLQJ�PRQR�VSHFLHV�H[RWLFV�VXFK�DV�
SLQXV� UDGLDWD��&RQVLGHUDWLRQ�RI� FDUERQ� FUHGLWV� DV�ZHOO� DV�RWKHU� HFRQRPLF� LQVWUXPHQWV� �H�J�� WD[DWLRQ��
DQG� ODQG� UDWLQJ� LQVWUXPHQWV�� HFRQRPLF� VXEVLGL]HV�� � ZLOO� EH� QHFHVVDU\� WR� EULGJH� WKLV� HVWDEOLVKPHQW�
SKDVH�� *HQHUDOL]HG� UHVHDUFK� E\� /DQGFDUH� 5HVHDUFK� DQG� 7DQH¶V� 7UHH� 7UXVW� SURYLGHV� LPSRUWDQW�
JXLGDQFH�RQ�VRPH�RI�WKHVH�LVVXHV��+RZHYHU��PRUH�GHWDLOHG�DQG�VLWH�VSHFLILF�PRGHOLQJ�LV�UHTXLUHG�IRU�
)DU�1RUWK�VSHFLILFLWLHV��
�
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7KH�)DU�1RUWK�GLVWULFW�KDV� VSHFLDO�FRQVLGHUDWLRQV� WKDW�ZDUUDQW� WKLV�ZRUN�SURJUDPPH�� � ,Q������ WKHUH�
ZHUH�PRUH�WKDQ��������KD�RI�SODQWDWLRQ�IRUHVW������RI�WKH�1RUWKODQG�UHJLRQ¶V�SODQWDWLRQV���ZLWK�PRUH�
WKDQ�����LQ�SLQXV�UDGLDWD�ZLWK�DQ�DYHUDJH�DJH�RI������\HDUV��7KH�YDVW�PDMRULW\�RI� WKLV�LV�XQ�SUXQHG�
SXOS�JUDGH�WLPEHU�UHWXUQLQJ�PDUJLQDO�UHWXUQV������±������FX�P���7UDQVSRUW� LQIUDVWUXFWXUH�DQG�ZRRG�
SURFHVVLQJ�WUDQVSRUWDWLRQ�URXWHV�DUH�ORQJ��XQVXLWDEOH�DQG�H[SHQVLYH�WR�PDLQWDLQ�IRU�KLJK�TXDQWLW\��ORZ�
TXDOLW\�FURSV���
�
$SDUW�IRUP�LVRODWHG�SRFNHWV��VRLOV�DUH�JHQHUDOO\�SRRU�LQ�WKH�)DU�1RUWK�DQG�PRVW�IDUPLQJ�RXWVLGH�RI�WKH�
IHUWLOH�SRFNHWV�LV�VWRFN�IDWWHQLQJ�DQG�IRUHVWU\�KROGLQJV�±�RIWHQ�DW�ORZHU�UHWXUQV�WKDQ�RWKHU�SDUWV�RI�WKH�
FRXQWU\�� 7KHUH� KDV� EHHQ� D� VWURQJ� LQWHUHVW� IURP� WKH� HVWDEOLVKHG� IDUPLQJ� FRPPXQLW\� �RIWHQ� �UG�
JHQHUDWLRQ���LQWR�QHZ�DQG�PRUH�VXVWDLQDEOH�IUDPLQJ�SUDFWLFHV��7KH�HFRQRPLF�VXVWDLQDELOLW\�DUJXPHQW�
QHHGV�WR�EH�GHPRQVWUDWHG�WR�FRQYLQFH�WKLV�VWDNHKROGHU�JURXS�WR�FRQVLGHU�ZLGHVSUHDG�FKDQJHV�DOWKRXJK�
PL[HG�VSHFLHV�SODQWLQJV�IRU�ULSDULDQ�DQG�VORSH�PDQDJHPHQW�LV�JDLQLQJ�LQFUHDVLQJ�DGRSWLRQ��7KHUH�DUH�D�
VPDOO�QXPEHU�RI�HVWDEOLVKHG�DQG�GHGLFDWHG�ODQGFDUH�JURXSV���
�
$SSUR[LPDWHO\� ����RI� WKH� GLVWULFW� FRPSULVHV� IUHHKROG�0DRUL� ODQG� LQ� DSSUR[LPDWHO\� ������ SURSHUW\�
WLWOHV�� 2I� WKHVH� VRPH� ������ DUH� ��� KD� RU� OHVV�� DUH� ODQGORFNHG� DQG� KDYH�PRUH� WKDQ� ���� EHQHILFLDU\�
RZQHUV��3LQXV�SODQWHG�RQ�WKHVH�ODQGV�LV�JHQHUDOO\�RI�WKH�ORZHVW�JUDGH��ZLWK�OLWWOH�DWWHQWLRQ�EHLQJ�JLYHQ�
WR�SUXQLQJ�DQG�PDLQWHQDQFH�UHJLPHV�DW�WLPH�RI�SODQWLQJ��6HYHUDO�RI�WKH�ODUJH�IRUHVWU\�SODQWDWLRQV��H�J��
$XSRXUL�)RUHVW��DUH�VFKHGXOHG� WR�FRPH�EDFN� LQWR� WULEDO�RZQHUVKLS�YLD�7UHDW\�VHWWOHPHQWV�SURFHVVHV��
)RUHVWU\�RI�RQH�W\SH�RU�DQRWKHU�LV�WKH�OLNHO\�XVH�RI�PXFK�0DRUL�ODQG�LQ�SURGXFWLRQ�LQ�WKH�'LVWULFW��,ZL�
DQG�KDSX�DUH�JHQHUDOO\�VXSSRUWLYH�RI�SODQWLQJV�WKDW�IDYRXU�LQGLJHQRXV�VSHFLHV�IRU�D�UDQJH�RI�UDWLRQDOH�
EXW��DJDLQ��WKH�HFRQRPLF�YLDELOLW\�QHHGV�WR�EH�HVWDEOLVKHG��
�
��� 7KH�)RXU�:HOO�%HLQJV�
,W�LV�FRQVLGHUHG�WKH�SURSRVHG�ZRUN�SURJUDPPH�ZLOO�EH�DEOH�WR�EH�PHDVXUHG�IDYRXUDEO\�DJDLQVW�DOO�IRXU�
ZHOO�EHLQJV��

�� (FRQRPLF��,QLWLDO�PRGHOOLQJ�LQGLFDWHV�VXVWDLQDEOH�HFRQRPLF�UHWXUQV�DUH�DFKLHYDEOH�RYHU�WLPH�
RQFH�WKH�LQLWLDO���\U�HVWDEOLVKPHQW�SKDVH�LV�FRPSOHWHG��)RUHVWU\�EXLOW�DURXQG�PDWXULW\�F\FOHV�
RI��������\UV�IRU�VRPH�WDUJHW�VSHFLHV�ZLOO�EXLOG�LQWHU�JHQHUDWLRQDO�FDSLWDO��

�� (QYLURQPHQWDO�� $OO� FXUUHQW� UHVHDUFK�� QDWLRQDOO\� DQG� LQWHUQDWLRQDOO\�� SRLQWV� WR� HQKDQFHG�
HQYLURQPHQWDO�EHQHILWV� IRU�ZDWHU� DQG�ZDWHUFRXUVH�� ULSDULDQ�DQG�VRLO�KHDOWK�DV�ZHOO�DV� VORSH�
VWDELOLW\� DQG� HURVLRQ� FRQWURO�� 1DWLRQDO� WUHQGV� RI� PRQR�VSHFLHV� SODQWDWLRQ� IRUHVWU\� DUH�
SUHGLFWHG�WR�IDOO�E\�QHDUO\��������KD�LQ�UHVSRQVH�WR�SRRU�IRUHVWU\�UHWXUQV�ZLWK�DQ�DVVRFLDWHG�
ORVV� RI� FDUERQ� VLQNV�� 1HDUO\� DOO� DYDLODEOH� )DU� 1RUWK� ODQG� ILWV� WKH� FULWLFDO� ORZODQG� IRUHVW�
FDWHJRU\�±�D�WDUJHW�RI�WKH�1%6��

�� 6RFLDO�� 7KH� )DU�1RUWK� KDV� WUDGLWLRQDOO\� ILJXUHG� GLVSURSRUWLRQDWHO\� LQ�PRVW� VRFLR�HFRQRPLF�
LQGLFDWRUV� ZLWK� ODFN� RI� VXVWDLQDEOH� HPSOR\PHQW� RSSRUWXQLWLHV� D� PDMRU� FRQWULEXWLQJ� IDFWRU��
(PSOR\PHQW� DQG� FDUHHU� RSSRUWXQLWLHV� DUH� DVVRFLDWHG�ZLWK� WKH� SRWHQWLDO� IRUHVWU\� SODQWDWLRQV�
DQG�� DV� LPSRUWDQWO\��ZLWK�YDOXH�DGGLQJ�SURFHVVLQJ�RI� WLPEHU� DQG�QRQ�WLPEHU�SURGXFWV� IURP�
VXFK�SODQWDWLRQV��

�� &XOWXUDO��7KH�EDUULHUV� WR�XVLQJ� IUHHKROG�0DRUL� ODQG� LQ� WKH�)DU�1RUWK� DUH� IRUPLGDEOH��7KLV�
SURJUDPPH�VHHNV�WR�SURYLGH�SRWHQWLDO�DQG�VXVWDLQDEOH�DOWHUQDWLYHV�WR�FXUUHQW�QRQ�SURGXFWLYH�
RU� ORZ�SURGXFWLYH�XVH�RI�VXFK� ODQGV��)RUHVWU\� LV� OLNHO\� WR�EH�D�FRUQHUVWRQH�RI�VHYHUDO� WULEDO�
WUHDW\�VHWWOHPHQWV�DQG�WKHUH�LV�D�SUHIHUHQFH�DPRQJVW�WKHVH�VWDNHKROGHUV�IRU�IXWXUH�IRUHVWU\�XVH�
WKDW� IDYRXUV� LQGLJHQRXV� SODQWLQJV�� (VWDEOLVKHG� IDUPLQJ� IDPLOLHV� DUH� DOVR� VHHNLQJ� VLPLODU�
DOWHUQDWLYHV��

�
��� $�7KUHH�3KDVH�:RUN�3URJUDPPH�
�
7KH�SURJUDPPH�VHHNV�WR�HVWDEOLVK�WKUHH�VHSDUDWH�EXW�UHODWHG�SURMHFWV��

��� ,GHQWLI\LQJ�DQG�5HVROYLQJ�(FRQRPLF�DQG�,QVWLWXWLRQDO�%DUULHUV�
��� (VWDEOLVKLQJ�IRXU�SLORW�VLWHV�DQG�SURMHFW�WHDP��
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��� ,GHQWLI\LQJ�DQG�UHVROYLQJ�FDSDFLW\�DQG�WUDLQLQJ�UHTXLUHPHQWV�LQ�WKH�PHGLXP�WR�ORQJ�
WHUP��

�
7KH� SURJUDPPH� ORRNV� WR� EULQJ� WRJHWKHU� D� FRDOLWLRQ� RI� WDUJHWHG� VWDNHKROGHUV� �LZL�� KDSX�� IDUPHUV��
GLVWULFW� FRXQFLO� DQG� ODQGFDUH�JURXSV��ZLWK� WDUJHWHG� IXQGHUV� DQG� UHVHDUFK�DJHQFLHV�� �(QVXULQJ�EX\�LQ�
DQG�RZQHUVKLS�RI�WKH�SURMHFW�LV�KHOG�FROOHFWLYHO\�LV�HVVHQWLDO�WR�WKH�VXFFHVV�RI�WKH�RYHUDOO�SURJUDPPH��
)'1&� ZLOO� SURYLGH� RYHUDOO� SURMHFW� PDQDJHPHQW�� DGPLQLVWUDWLRQ� VXSSRUW� XQWLO� IXOO� IXQGLQJ� RI� WKH�
SURJUDPPH�FDQ�EH�DFKLHYHG��DW�OHDVW����PRQWKV���
�
���� 3+$6(� 21(�� ,GHQWLI\LQJ� DQG� 5HVROYLQJ� (FRQRPLF� DQG� ,QVWLWXWLRQDO� %DUULHUV� WR�

HVWDEOLVKLQJ� FRPPHUFLDOO\� YLDEOH� SODQWDWLRQ� RI� PL[HG� VSHFLHV� IRUHVWV�� 6XFK� SODQWDWLRQV� DUH�
PDQDJHG�XVLQJ�DGDSWLYH�PDQDJHPHQW�VLOYLFXOWXUH�PHWKRGV�SODQWDWLRQV�GHVLJQHG�WR�XOWLPDWHO\�
DFKLHYH�FORVHG�FDQRS\�SHUPDQHQW�IRUHVWV�ZLWK�RQJRLQJ�VHOHFWLYH�H[WUDFWLRQ�RI�D�ZLGH�YDULHW\�
RI� WLPEHU� DQG� QRQ�WLPEHU� SURGXFWV�� �$� QXPEHU� RI� HFRQRPLF� DQG� LQVWLWXWLRQDO� EDUULHUV� KDYH�
EHHQ�LGHQWLILHG�E\�WKH�SURMHFW�WHDP�WR�GDWH�DQG�E\�QDWLRQDO�UHVHDUFK��7DQH¶V�7UHH�7UXVW��������
7UXWKLQJ�DQG�UHVROXWLRQ�RI� WKHVH�EDUULHUV�ZLOO� IRUP�SDUW�RI�D�ZLGHU�QDWLRQDO�GHEDWH��KRZHYHU�
WKH� ORFDO�DSSOLFDELOLW\�RI�ERWK�EDUULHUV� DQG�VROXWLRQV�QHHGV� WR�EH�XQGHUWDNHQ� VSHFLILFDOO\� IRU�
)DU�1RUWK�VFHQDULRV��

�
,QLWLDO�PRGHOOLQJ� LQGLFDWHV� HFRQRPLF� UHWXUQV� LQ� H[FHVV� RI�PRQR�VSHFLHV� SODQWDWLRQV� DIWHU� DQ�
LQLWLDO� HVWDEOLVKPHQW�SHULRG�SHULRGV�RI� DSSUR[����\HDUV��7KLV�PRGHOOLQJ�QHHGV�GHWDLOLQJ�DQG�
WUXWKLQJ�� 9DULRXV� PHFKDQLVPV� PLJKW� EH� FRQVLGHUHG� WR� GHIUD\� WKH� HVWDEOLVKPHQW� FRVWV� ±�
WD[DWLRQ��FDUERQ�FUHGLWV��UDWHV�UHOLHI��JRYHUQPHQW�VXEVLGLHV��HWF��,QFOXGHG�LQ�WKLV�DQDO\VLV�QHHGV�
WR�EH�FRQVLGHUDWLRQ�RI�WKH�QDWLRQDO�ELRGLYHUVLW\�FOLPDWH�FKDQJH�LQWHUHVW�YHUVXV�WKH�SULYDWH�JDLQ�
WR�WKH�ODQGRZQHU�IRUHVW�RZQHU��
�
,GHQWLILHG�LQVWLWXWLRQDO�EDUULHUV�LQFOXGH�WKH�ZRUNDELOLW\�DQG�VXLWDELOLW\�RI�PHFKDQLVPV�FUHDWHG�
XQGHU�WKH�)RUHVWU\�$PHQGPHQW�$FW��H�J��VXVWDLQDEOH�PDQDJHPHQW�SODQV��SHUPLWV��HWF��DQG�WKH�
VWUHQJWK�RI�SURYLVLRQV�LQ�GLVWULFW�DQG�UHJLRQDO�SODQV�XQGHU�WKH�5HVRXUFH�0DQDJHPHQW�$FW���
�
,W� LV� H[SHFWHG� WKDW� QDWLRQDO� UHVHDUFK� SURYLGHU�V�� ZLOO� EH� UHTXLUHG� WR� XQGHUWDNH� DQG� SURMHFW�
PDQDJH� WKLV�SKDVH�RI� WKH�ZRUN�SURJUDPPH��/DQGFDUH�5HVHDUFK��6&,21��7DQH¶V�7UHH�7UXVW��
&DQWHUEXU\�8QLYHUVLW\�)RUHVWU\�'HSDUWPHQW�DUH�DOO�REYLRXV�RSWLRQV��
�
3URSRVHG�:RUN�±�3KDVH����
��� :+$7�� %XLOG� UHODWLRQVKLSV� ZLWK� NH\� H[LVWLQJ� UHVHDUFKHUV� LQ� WKLV� ILHOG� ±� 6&,21��

/DQGFDUH�5HVHDUFK��,QVWLWXWH�RI�(QYLURQPHQWDO�(FRQRPLFV��0)(��7DQH¶V�7UHH�7UXVW��
$FFHVV� VFRSH� RI� H[LVWLQJ� UHVHDUFK� DQG� LGHQWLI\� DQ\� IXWXUH� SRWHQWLDO� UHVHDUFK�
QDWLRQDOO\��
:+2��)1'&�LQWHUQDO��
)81'6��)1'&�LQWHUQDO��
:+(1�������RQJRLQJ�
�

��� :+$7�� ,QLWLDWH� (QYLUROLQN� DSSOLFDWLRQ� ���N�� WR� FRQYHQH� KXL� RI� H[WHUQDO� UHVHDUFK�
H[SHUWLVH�DQG�WDUJHWHG�VWDNHKROGHUV��
:+2��)1'&�/DQGFDUH�5HVHDUFK�15&�
)81'6��(QYLUROLQN��
:+(1��0DUFK������
�

��� :+$7�� ,QLWLDWH� (QYLUROLQN� DSSOLFDWLRQ� ����N�� WR� FRQVWUXFW� D� EXVLQHVV� FDVH� IRU�
GHWDLOHG� UHVHDUFK� SURJUDPPH�� 5HVHDUFK� WR� LQFOXGH� PRGHOLQJ� RI� IRXU� SLORW� SURMHFW�
IRUHVWV� �H�J��1JDWL�5HKLD� ���� KD��)1'&���KD��75275�����KD�� HFRQRPLF� YLDELOLW\�
XVLQJ�PL[HG�VSHFLHV��SLQXV�UDGLDWD�DQG�DFDFLDV��
:+2��$JUHHG�UHVHDUFK�SURYLGHU��H�J��/5��,((��VXSSRUWHG�E\�)1'&�DQG�15&��
)81'6��(QYLUROLQN�
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:+(1��0LG�±������
�

��� :+$7��$SSO\�IRU�UHVHDUFK�IXQGLQJ�WR�LPSOHPHQW����DERYH��
:+2��$JUHHG�UHVHDUFK�SURYLGHU�
)81'6��$6%�7UXVW��(QYLUROLQN��)567��$&5,�IXQGV��(QWHUSULVH�1RUWKODQG��
:+(1������±�����

�
���� 3+$6(� 7:2�� (VWDEOLVKLQJ� IRXU� SLORW� VLWHV� DQG� SURMHFW� WHDP� WR� VFRSH�� SODQ�� VHFXUH�

VHHGOLQJV�DQG�SODQW�IRXU�SLORWV�RI�XS�WR����KD�HDFK�LQ�WKH�)DU�1RUWK���+LVWRULFDOO\��UHVHDUFK�IRU�
WKLV�W\SH�RI�IRUHVWU\�KDV�EHHQ�KDPSHUHG�E\�D�ODFN�RI�SODQQHG�DQG�PDQDJHG�SLORW�VLWHV��3LORWV�
DUH� FRQVLGHUHG� QHFHVVDU\� DV� SUDFWLFDO� GHPRQVWUDWLRQ� VLWHV�� WUDLQLQJ� DUHDV�� PRQLWRULQJ� RI�
JURZWK��VSHFLHV�FRPSDWLELOLW\��VHHG�YLDELOLW\��DQG�IXWXUH�VHHG�VRXUFHV��DQG�DV�³HDUO\�ZDUQLQJ´�
VWDWLRQV�� (DFK� SLORW� VLWH� LV� DVVRFLDWHG� ZLWK� DQ� H[LVWLQJ� PRQR�VSHFLHV� SODQWDWLRQ� ZKHUH� WKH�
VWDNHKROGHUV�KDYH� LQGLFDWHG�D� VWURQJ�SUHIHUHQFH� WR� UHSODFH�ZLWK�PL[HG� VSHFLHV� IRUHVW� VKRXOG�
VXFK� SURYH� YLDEOH�� 6XJJHVWHG� VLWHV� KDYH� EHHQ� VHOHFWHG� WR� SURYLGH� UDQJH� RI� VRLOV�� FOLPDWHV��
WHQXUH��HWF��7KH�IRXU�VLWHV�VFRSHG�WR�GDWH�DUH��
�� 1JDWL�5HKLD�±�7DNRX�%ORFN��7KH�VLWH�RI�D�IDLOHG����KD�SLQXV�SODQWDWLRQ�DGMDFHQW�WR�7DNRX�

EHDFK��)UHHKROG�0DRUL�ODQG�LQ�KDSX�RZQHUVKLS��
�� )1'&�±�0DQJDNDKLD���KD�SLQXV�SODQWDWLRQ��XVHG� IRU�HIIOXHQW�GLVFKDUJH� OHDGLQJ� WR�RYHU�

VDWXUDWLRQ�RI�H[LVWLQJ�FURS��
�� 7H�5XQDQJD� R�7H�5DUDZD��:KDQDX� ODQG� LQ�1RUWK�+RNLDQJD� UHFHQWO\� UHSXUFKDVHG� IURP�

RYHUVHDV�RZQHU������KD�RI�UHFHQWO\�IHOOHG�SLQXV���
�� 1=� )HG� )DUPHUV�:DLPDWH� /DQGFDUH� ±� 1=))� UHSUHVHQWDWLYH� KDV� ULSDULDQ� ]RQH� EHWZHHQ�

H[LVWLQJ�HXFDO\SWXV�SODQWDWLRQ�DQG�DGMDFHQW�0DRUL�ODQG�EORFN���
�

3URSRVHG�:RUN�±�3KDVH����
��� :+$7�� (VWDEOLVK� D� FRDOLWLRQ� RI� VWDNHKROGHUV� �FKDPSLRQV��� VHFXUH� DJUHHPHQW� WR�

RYHUDOO� SURJUDPPH� VFRSH� DQG� VHOHFW� SURMHFW� WHDP�� ,QLWLDWH� OLQNDJHV� ZLWK� SRWHQWLDO�
IXQGLQJ�DQG�UHVHDUFK�FROODERUDWRUV��6FRSH�LQLWLDO�VLWHV��FRPSOHWHG���
:+2��)1'&�LQWHUQDO��
)81'6��)1'&�LQWHUQDO���DSSUR[����N���FRPPXQLW\�LQ�NLQG�FRQWULEXWLRQV��
:+(1�����������
�

��� :+$7��6XEPLW�DSSOLFDWLRQ�WR�6))�����N��WR�SUHSDUH�EXVLQHVV�FDVH�IRU�SODQQLQJ�DQG�
HVWDEOLVKLQJ���î�SLORW� VLWHV�RYHU�����\HDUV��72� LQFOXGH� VLWH� VHOHFWLRQ�� SODQWLQJ�SODQ��
VHHGOLQJ� VRXUFLQJ� �ZKHWKHU� H[LVWLQJ� VXSSOLHUV� RU� GHGLFDWHG� QXUVHULHV� UHTXLUHG��
PDQDJHPHQW�SODQ��LQFOXGLQJ�FDSDFLW\�EXLOGLQJ�DQG�WUDLQLQJ�QHFHVVDU\�WR�PDLQWDLQ�WKH�
SLORWV���KDUYHVW�SODQ�DQG�SUHGLFWHG�EXGJHW�IRU�RQJRLQJ�PDQDJHPHQW��

� :+2��)1'&�	�SURMHFW�WHDP�
� )81'6��6))��
� :+(1�������
�
��� :+$7���6XEPLW�DSSOLFDWLRQV�IRU����\U�SURMHFW�EDVHG�RQ�EXVLQHVV�FDVH�IURP����DERYH��

:+2��)1'&�	�SURMHFW�WHDP�
)81'6��6))��$6%�7UXVW��%&)���
:+(1�������������
�

��� :+$7�� ,QYHVWLJDWH� VHHG�VHHGOLQJ� VRXUFHV� IRU� )1'&� IRU� WDUJHW� LQGLJHQRXV� VSHFLHV��
(VWDEOLVK�D�VHHG�EDQN�
:+2��:DLPDWH�/DQGFDUH�*URXS"�
)81'6��)1'&�61$�IXQG��15&�(QYLURQPHQW�,QLWLDWLYHV�)XQG��
:+(1��������

�
�



�
�

/DQGFDUH�5HVHDUFK�

���

���� 3+$6(�7+5((�� ,GHQWLI\LQJ� DQG� UHVROYLQJ� FDSDFLW\� DQG� WUDLQLQJ� UHTXLUHPHQWV� LQ� WKH�
PHGLXP�WR�ORQJ�WHUP�IRU�SODQQLQJ��HVWDEOLVKLQJ�DQG�PDLQWDLQLQJ�PL[HG�VSHFLHV�SODQWDWLRQV���

�
$Q\�VXFFHVVIXO�IRUHVWU\�RSHUDWLRQ�UHTXLUHV�FDSDFLW\�LQ�PDQDJHPHQW�DW�DOO�VWDJHV�RI�WKH�IRUHVWU\�
F\FOH�±�SODQQLQJ��HVWDEOLVKPHQW��PDLQWHQDQFH��KDUYHVW��PDUNHWLQJ���,W�LV�SDUWLFXODUO\�LPSRUWDQW�
IRU� WKH� W\SH� RI� IRUHVWU\� EHLQJ� DGYRFDWHG� IRU� LQ� WKLV� SURJUDPPH� ZLWK� LWV� HPSKDVLV� RQ�
PDQLSXODWLRQ� RI� QDWXUDO� SURFHVV�� VSHFLHV� HOHFWLRQ� DQG� QHHG� IRU� VHOHFWLYH� KDUYHVW�� 7KH� )DU�
1RUWK� KDV� D� KLJK� SURSRUWLRQ� RI� VPDOO� IRUHVWU\� EORFNV� ZLWK� ORZ�JUDGH� WLPEHU��0XFK� RI� WKH�
FDXVH� IRU� WKLV� LV� WKH� ODFN� RI� FDSDFLW\� DPRQJVW� IRUHVWU\� RZQHUV�PDQDJHUV� WR� PDLQWDLQ� WKHLU�
SODQWDWLRQV�±�LQFOXGLQJ�SUXQLQJ��WKLQQLQJ��IHQFLQJ��SHVW�FRQWURO��IHUWLOL]HU�DSSOLFDWLRQ��HWF��7KLV�
LV� SDUWLFXODUO\� WUXH� IRU� WKH� VPDOO�VFDOH� 0DRUL� IRUHVWU\� EORFNV�� )RU� DQ\� ODUJH� VFDOH� PL[HG�
VSHFLHV� SODQWLQJV� WR� EH� VXFFHVVIXO� RQ� VPDOO� EORFNV��PDQDJHPHQW� FDSDFLW\�PXVW� EH� DVVXUHG��
HVSHFLDOO\�GXULQJ�WKH�DOO�WRR�FULWLFDO�HVWDEOLVKPHQW�SKDVH�DQG�WKURXJK�XQWLO�WKH�ILUVW�HFRQRPLF�
UHWXUQV�DUH�PDGH��DSSUR[����\HDUV���
�
$Q�DVVHVVPHQW�LV�UHTXLUHG�RI�WKH�SRWHQWLDO�VNLOO�EDVHV�WKDW�QHHG�WR�EH�EXLOW�DQG�UHWDLQHG�LQ�WKH�
)DU�1RUWK�FRPPXQLWLHV� WR� VHUYLFH�D�PL[HG�VSHFLHV�SODQWDWLRQ�SURJUDPPH��DQG� WKH�DYDLODEOH�
IRUHVWU\�WUDLQLQJ�SURJUDPPHV�DQG�WKHLU�DSSOLFDELOLW\�WR�WKH�XQLTXH�VLWXDWLRQ�LQ�WKH�)DU�1RUWK��
)ROORZLQJ� VXFK� DQ� DQDO\VLV�� UHFRPPHQGDWLRQV� DUH� UHTXLUHG� DV� WR� WKH� VXLWDELOLW\� DQG�
DYDLODELOLW\� RI� H[LVWLQJ� FRXUVHV�� ZKDW� JDSV� H[LVWV� LQ� H[LVWLQJ� FXUULFXOXP� DQG� GHOLYHU\� RI�
FRXUVHV�DQG�RSWLRQV�IRU�SOXJJLQJ�WKHVH�JDSV��
�
3URSRVHG�:RUN�±�3KDVH����
�
��� :+$7�� ,GHQWLI\� WKH� WUDLQLQJ�FDSDFLW\� EXLOGLQJ� QHHGV� WR� VXSSRUW� WKH� SLORW� VLWHV� LQ�

3KDVH� �� DERYH�� $VFHUWDLQ� ZKHWKHU� DQ\� JDSV� FDQ� EH� DGGUHVVHG� WKURXJK� H[LVWLQJ�
FDSDFLW\�RI�)1'&��DQG�15&�DQG�'2&����
:+2��)1'&�DQG�SURMHFW�WHDP�IRU�3KDVH����
)81'6��)1'&�LQWHUQDO�
:+(1�������
�

��� :+$7��3UHSDUH�IXQGLQJ�DSSOLFDWLRQ�IRU�$6%�7UXVW�����N��WR��D��XQGHUWDNH�VFRSLQJ�
H[HUFLVH� RI� H[LVWLQJ� FDSDFLW\� DQG� H[LVWLQJ� WUDLQLQJ� SURYLGHUV� DQG� FRXUVHV� �H�J��
1RUWKODQG� 3RO\WHFKQLF�� 7H� :DQDQJD� R� $RWHDURD�� 0DVVH\� 8QLYHUVLW\� H[WUD�PXUDO�
VWXGLHV��HWF���E��LGHQWLI\�FDSDFLW\�WUDLQLQJ�JDSV�DQG�UHFRPPHQG�VROXWLRQV�IRU�WKHVH��F��
WR�PRGHO�SUHGLFWLRQV�IRU�WUDLQLQJ�QHHGV�EDVHG�RQ�D�YDULHW\�RI�SODQWLQJ�SUHGLFWLRQV��G��
SUHSDUH� D� EXVLQHVV� FDVH� IRU� IXUWKHU� IXQGLQJ� DSSOLFDWLRQ� WR� GHVLJQ� SURMHFW� VSHFLILF�
WUDLQLQJ�SURJUDPPHV��

� )81'6��$6%�7UXVW�
:+2����)1'&�

� :+(1�������
�
��� :+$7�� SUHSDUH� IXQGLQJ� DSSOLFDWLRQV� IRU� D� SURMHFW� WR� GHVLJQ� �DQG� SRVVLEO\� GHOLYHU�

SLORW� FRXUVHV�� IRU� WUDLQLQJ� WR�PHHW� LGHQWLILHG� FDSDFLW\� JDSV� WR� VXSSRUW� IXWXUH�PL[HG�
VSHFLHV�SODQWDWLRQ�HVWDEOLVKPHQW��

� :+2��5HVHDUFK�SURYLGHU��LGHQWLILHG�DV�RXWFRPH�RI����DERYH��
)81'6��(QWHUSULVH�1RUWKODQG��$6%�7UXVW�

� :+(1��������
�

��� 3URMHFW�0DQDJHPHQW�
�
)1'&� KDV� DFFHSWHG� WKH� FKDOOHQJH� RI� IDFLOLWDWLQJ� WKLV� SURJUDPPH� WR� GDWH� RQ� EHKDOI� RI� WKH� WDUJHWHG�
VWDNHKROGHUV� LGHQWLILHG� DQG� ZLOO� FRQWLQXH� SURYLGH� SURMHFW� PDQDJHPHQW� DQG� DGPLQLVWUDWLRQ� VXSSRUW�
SHQGLQJ�FRQILUPDWLRQ�RI�VXFFHVVIXO�IXQGLQJ�DSSOLFDWLRQV��
�



�
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���

$V� VWDWHG� DERYH�� VXFFHVV� RI� WKH� SURJUDPPH� LV� GHSHQGDQW� RQ� RZQHUVKLS� RI� WKH� SURJUDPPH� EHLQJ�
DVVXPHG� E\� DOO� VWDNHKROGHUV� DQG� IXQGHUV� DOLNH��7KH� VXSSRUW� RI� UHJLRQDO� RUJDQLVDWLRQV� �LQ� SDUWLFXODU�
15&�DQG�'2&��ZLOO�EH�HVVHQWLDO��,W�LV�DVVXPHG�WKDW�3KDVH���Q�SDUWLFXODU�ZLOO�IRUP�SDUW�RI�QDWLRQDOO\�
DSSOLFDEOH� UHVHDUFK�FXUUHQWO\�XQGHUZD\�DQG�RZQHUVKLS�RI� WKLV�SKDVH�ZLOO�VHHN� WR�EH� WUDQVIHUUHG� WR�D�
QDWLRQDO� UHVHDUFK� SURYLGHU�� 'LVFXVVLRQ� KDYH� EHHQ� LQLWLDWHG� LQ� WKLV� UHJDUG� ZLWK� /DQGFDUH�
5HVHDUFK�7DQH¶V�7UHH�7UXVW��



�
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���
$SSHQGL[��� ,QGLJHQRXV�)RUHVWU\�5HVHDUFK������±SUHVHQW��E\�3URMHFW�
�
7LWOH� 2PDKD�SLORW�RSHQ�JURXQG�LQGLJHQRXV�SODQW�QXUVHU\�
5HVHDUFK�/HDGHU� 3HWHU�&ROH���-DDS�YDQ�'RUVHU�
2UJDQLVDWLRQ� 2SHQ�JURXQG�LQGLJHQRXV�SODQWV�
)XQGHU� 6XVWDLQDEOH�)DUPLQJ�)XQG�
5HIHUHQFH� �������
3HULRG� $XJXVW�����±��
7RWDO�IXQGLQJ� �
3URJUDPPH�DLPV� (VWDEOLVK�D�SLORW�QXUVHU\�WR�GHPRQVWUDWH��SXEOLFLVH�DQG�IXUWKHU�GHYHORS�RSHQ�JURXQG�LQGLJHQRXV�SODQW�SURSDJDWLRQ�PHWKRGV��
5HVHDUFK�VLWHV� 1RUWKODQG�
3XEOLFO\�
DYDLODEOH�RXWSXWV�

�
�
�
7LWOH� 6XVWDLQDEOH�PDQDJHPHQW�RSWLRQV�IRU�ZRRG�SURGXFWLRQ�IURP�UHJHQHUDWLQJ�WRWDUD�
5HVHDUFK�/HDGHU� +HOHQ�0RRGLH�
2UJDQLVDWLRQ� 1RUWKODQG�7RWDUD�:RUNLQJ�*URXS�
)XQGHU� 6XVWDLQDEOH�)DUPLQJ�)XQG�
5HIHUHQFH� �������
3HULRG� $XJXVW�����±6HSWHPEHU������
7RWDO�IXQGLQJ� ���������
3URJUDPPH�DLPV� (VWDEOLVK���GHPRQVWUDWLRQ�WULDOV�HYDOXDWLQJ�WKLQQLQJ�DQG�SUXQLQJ�RSWLRQV����LQ�QDWXUDOO\�UHJHQHUDWLQJ�VWDQGV����LQ�D�SODQWHG�

VWDQG��
4XDQWLI\�WKH�UHVRXUFH�RI�QDWXUDOO\�UHJHQHUDWLQJ�WRWDUD�RQ�SUHYLRXVO\�FOHDUHG�ODQG�LQ�RQH�1RUWKODQG�'LVWULFW��
(YDOXDWH�WKH�TXDOLW\�RI�ZRRG�IURP�WKLQQLQJ�RI�VHOHFWHG�VWDQGV��
&RPSDUH�JURZWK�UDWHV��VWDQG�SURGXFWLYLW\�DQG�WKLQQLQJ�ZRRG�TXDOLW\�IURP�QDWXUDOO\�UHJHQHUDWLQJ�DQG�SODQWHG�VWDQGV��

5HVHDUFK�VLWHV� 1RUWKODQG�
3XEOLFO\�
DYDLODEOH�RXWSXWV�

1HZVOHWWHU�
�
�
�
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���
�
7LWOH� 'HFLVLRQ�VXSSRUW�IRU�LQGLJHQRXV�IRUHVW�RSSRUWXQLWLHV�
5HVHDUFK�/HDGHU� -DVRQ�)XQN�
2UJDQLVDWLRQ� (DVW�&RDVW�,QGLJHQRXV�)RUHVW�*URXS�
)XQGHU� 6XVWDLQDEOH�)DUPLQJ�)XQG�
5HIHUHQFH� /�������
3HULRG� $XJXVW�����±�
7RWDO�IXQGLQJ� /HVV�WKDQ���������
3URJUDPPH�DLPV� �
5HVHDUFK�VLWHV� (DVW�&RDVW�
3XEOLFO\�
DYDLODEOH�RXWSXWV�

�
�
�
7LWOH� ,QGLJHQRXV�IRUHVWU\�±�LQIRUPDWLRQ�GLVVHPLQDWLRQ�
5HVHDUFK�/HDGHU� -RKQ�:DUGOH�
2UJDQLVDWLRQ� 1=))$�,QGLJHQRXV�)RUHVWU\�6HFWLRQ�
)XQGHU� 6XVWDLQDEOH�)DUPLQJ�)XQG�
5HIHUHQFH� /�������
3HULRG� $XJXVW�����±�
7RWDO�IXQGLQJ� /HVV�WKDQ���������
3URJUDPPH�DLPV� 7R�PDNH�DYDLODEOH�WR�ODQG�PDQDJHUV�LQIRUPDWLRQ�UHODWLQJ�WR�PDQDJHPHQW�RI�H[LVWLQJ�QDWLYH�IRUHVW�RQ�SULYDWH�ODQG�IRU�

FRQVHUYDWLRQ�RU�SURGXFWLRQ�DQG�WR�HVWDEOLVKPHQW�DQG�PDQDJHPHQW�RI�QHZ�SODQWLQJV�RI�LQGLJHQRXV�VSHFLHV�IRU�ULSDULDQ�
SURWHFWLRQ��ELRGLYHUVLW\�HQKDQFHPHQW�DQG�WLPEHU�SURGXFWLRQ�E\�LQFUHDVLQJ�WKH�GLVWULEXWLRQ�RI�WKH�,)6�MRXUQDO�,QGLJHQD�DQG�
KROGLQJ�LQGLJHQRXV�IRUHVWU\�ILHOG�GD\V��

5HVHDUFK�VLWHV� �
3XEOLFO\�
DYDLODEOH�RXWSXWV�

�
�
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���
�
7LWOH� $�SLORW�LQYHQWRU\�RI�HOLWH�QDWLYH�WLPEHU�WUHHV�DV�VHHG�VRXUFHV�IRU�QDWLYH�DIIRUHVWDWLRQ�VLOYLFXOWXUH�IURP�ORZODQG�

HQYLURQPHQWDO�GRPDLQV�
5HVHDUFK�/HDGHU� +HOPXW�-DQVVHQ�
2UJDQLVDWLRQ� 1DWLYH�$IIRUHVWDWLRQ�6LOYLFXOWXUH�*URXS�
)XQGHU� 6XVWDLQDEOH�)DUPLQJ�)XQG�
5HIHUHQFH� /�������
3HULRG� $XJXVW�����±�
7RWDO�IXQGLQJ� /HVV�WKDQ���������
3URJUDPPH�DLPV� 'HYHORS�DQG�GHOLYHU�WR�VWDNHKROGHUV�D�JHQHULF�DQG�UREXVW�UDSLG�DVVHVVPHQW�PHWKRG�WR�LGHQWLI\�HOLWH�QDWLYH�WLPEHU�WUHH�VHHG�

VRXUFHV�
6FRSH�DQG�SUHSDUH�DQ�DSSOLFDWLRQ�IRU�D�1HZ�=HDODQG�ZLGH�HOLWH�QDWLYH�WLPEHU�WUHH�VHHG�VRXUFLQJ�LQYHQWRU\�SURMHFW��

5HVHDUFK�VLWHV� �
3XEOLFO\�
DYDLODEOH�RXWSXWV�

�
�
�
7LWOH� ,PSURYLQJ�HVWLPDWHV�RI�JURZWK��UHFUXLWPHQW�DQG�PRUWDOLW\�IRU�VHOHFWHG�LQGLJHQRXV�IRUHVW�VSHFLHV�
5HVHDUFK�/HDGHU� 5RE�$OOHQ�
2UJDQLVDWLRQ� /DQGFDUH�5HVHDUFK�
)XQGHU� 0$)�2SHUDWLRQDO�5HVHDUFK�
5HIHUHQFH� 686�����
3HULRG� -XO\�����±-XQH������
7RWDO�IXQGLQJ� 1RW�DYDLODEOH�
3URJUDPPH�DLPV� 0$)¶V�,QGLJHQRXV�)RUHVWU\�8QLW�UHTXLUHV�VLPSOH�PRGHOV�IRU�WKH�SUHGLFWLRQ�RI�JURZWK�RI�D�QXPEHU�RI�NH\�LQGLJHQRXV�

VSHFLHV��,W�LV�SURSRVHG�WKDW�WKHVH�EH�FRQVWUXFWHG�IURP�H[LVWLQJ�GDWD�VHWV��H�J��1DWLRQDO�9HJHWDWLRQ�6\VWHP��IRU�XVH�E\�WKH�
,)8�DQG�SUDFWLWLRQHUV�EDVHG�RQ�VLPSOH�JUDSKLFDO�GHSLFWLRQV�RI�JURZWK�UDWHV��GLDPHWHU�JURZWK��IRU�NH\�VSHFLHV�IURP�WKH�
SRGRFDUS��EHHFK�DQG�EURDGOHDYHG±KDUGZRRG�JURXSV��

5HVHDUFK�VLWHV� �
3XEOLFO\�
DYDLODEOH�RXWSXWV�

�
�
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���
�
7LWOH� /RQJ�WHUP�FRQVHTXHQFHV�RI�VLQJOH�WUHH�DQG�VPDOO�JURXS�KDUYHVWLQJ�RI�SRGRFDUSV�
5HVHDUFK�/HDGHU� 6XVDQ�:LVHU�
2UJDQLVDWLRQ� /DQGFDUH�5HVHDUFK�
)XQGHU� 0$)�2SHUDWLRQDO�5HVHDUFK�
5HIHUHQFH� 686�����
3HULRG� -XO\�����±-XQH������
7RWDO�IXQGLQJ� 1RW�DYDLODEOH�
3URJUDPPH�DLPV� .H\�TXHVWLRQV�DUH��

,V�VLQJOH�WUHH�VPDOO�JURXS�KDUYHVWLQJ�RI�SRGRFDUSV�DV�UHTXLUHG�E\�WKH�)RUHVWV�$FW�DSSURSULDWH�LQ�PL[HG�EHHFK�SRGRFDUS�
IRUHVW�WR�HQVXUH�SRGRFDUS�UHSODFHPHQW"�
$UH�6RXWKODQG�IRUHVWV�³EHHFK�VDWXUDWHG´�RU�LV�EHHFK�VWLOO�GLVSODFLQJ�RWKHU�VSHFLHV��LQFOXGLQJ�SRGRFDUSV"�
:LOO�SRGRFDUSV�UHWDLQ�WKHLU�SUHVHQFH�LQ�WKHVH�IRUHVWV�ZLWKRXW�ODUJH�VFDOH�GLVWXUEDQFH"��

5HVHDUFK�VLWHV� 6RXWKODQG�
3XEOLFO\�
DYDLODEOH�RXWSXWV�

�
�
�
7LWOH� 7DUJHW�VWDQG�VWUXFWXUH�±�/RQJZRRG�)RUHVW�
5HVHDUFK�/HDGHU� 5RE�$OOHQ�
2UJDQLVDWLRQ� /DQGFDUH�5HVHDUFK�
)XQGHU� 0$)�2SHUDWLRQDO�5HVHDUFK�
5HIHUHQFH� 686�����
3HULRG� -XO\�����±-XQH������
7RWDO�IXQGLQJ� 1RW�DYDLODEOH�
3URJUDPPH�DLPV� 7KH�UHVXOWV�RI�WKLV�VWXG\�ZLOO�EH�D�IUDPHZRUN�IRU�WKH�PRGHOOLQJ�RI�VLOYHU�EHHFK�PDQDJHPHQW�LQ�UHJHQHUDWHG�IRUHVW��XWLOLVLQJ�

H[LVWLQJ�NQRZOHGJH�RI�VLOYHU�EHHFK�DXWHFRORJ\��WKH�VWUXFWXUH�RI�WKH�VHFRQG�JURZWK�IRUHVWV��WKH�PDQDJHPHQW�DQG�HFRORJLFDO�
UHTXLUHPHQWV�RI�WKH�DSSURYHG�VXVWDLQDEOH�IRUHVW�PDQDJHPHQW�SODQ��7KLV�IRUP�RI�PRGHOOLQJ�ZLOO�DOVR�KDYH�DSSOLFDWLRQ�WR�
RWKHU�6)0�3ODQV�DQG�3HUPLWV�LQ�VLOYHU�EHHFK�GRPLQDWHG�IRUHVW��LQFOXGLQJ�6,/1$�ODQGV�LQ�6RXWKODQG��

5HVHDUFK�VLWHV� 6RXWKODQG�
3XEOLFO\�
DYDLODEOH�RXWSXWV�

�



�
�

/DQGFDUH�5HVHDUFK�

���
�
7LWOH� ([SDQGLQJ�HFRQRPLF�YLDELOLW\�DQG�VXVWDLQDEO\�PDQDJHG�LQGLJHQRXV�EHHFK�IRUHVWV�DQG�LQGXVWU\�
5HVHDUFK�/HDGHU� 0LNH�+DOOLGD\�
2UJDQLVDWLRQ� 1=))$�,QGLJHQRXV�)RUHVWU\�6HFWLRQ��6,/1$�&RPPXQLW\�)RUHVW�2ZQHUV��2IILFH�RI�WKH�0DRUL�7UXVWHH�
)XQGHU� 6XVWDLQDEOH�)DUPLQJ�)XQG�
5HIHUHQFH� �������
3HULRG� 6HSWHPEHU�����±6HSWHPEHU������
7RWDO�IXQGLQJ� ���������
3URJUDPPH�DLPV� ,GHQWLI\�WKH�PDLQ�GRPHVWLF�DQG�H[SRUW�SURGXFW�PDUNHW�YDOXH�SURSRVLWLRQV�IRU�WKH�SULPDU\�EHHFK�VSHFLHV��

(YDOXDWH�WKH�EHHFK�UHVRXUFH�DQG�FRQILUP�WKH�FRPPHUFLDO�VXSSO\�SRWHQWLDO�E\�HVWLPDWLQJ�YROXPHV�DQG�SURGXFW�FODVVHV�
DFURVV�WKH���,)8�ZRUNLQJ�FLUFOHV��
)XUWKHU�WKH�XQGHUVWDQGLQJ�RI�WKH�ELRORJLFDO�V\VWHPV�UHODWHG�WR�WKH�HFRQRPLFV�DQG�VXVWDLQDELOLW\�RI�PDQDJLQJ�EHHFK�IRUHVWV�
DQG�UH�HVWDEOLVK�EHHFK�IRUHVW�PDQDJHPHQW�JXLGHOLQHV���

5HVHDUFK�VLWHV� &DQWHUEXU\��6RXWKODQG�
3XEOLFO\�
DYDLODEOH�RXWSXWV�

�
�
�
7LWOH� ,QGLJHQRXV�IRUHVWU\�
5HVHDUFK�/HDGHU� 5RE�$OOHQ�
2UJDQLVDWLRQ� /DQGFDUH�5HVHDUFK�
)XQGHU� 3XEOLF�*RRG�6FLHQFH�DQG�7HFKQRORJ\�)XQG�
5HIHUHQFH� &��;�����
3HULRG� -XO\�����±-XQH������
7RWDO�IXQGLQJ� �����������
3URJUDPPH�DLPV� 'HYHORS�VLOYLFXOWXUDO�V\VWHPV�WKDW�PLQLPL]H�KDUYHVWLQJ�LPSDFWV�DQG�LQ�VR�GRLQJ�UHWDLQ�WKH�LPSRUWDQW�FKDUDFWHULVWLFV�RI�

IRUHVWV��
8QGHUVWDQG�KRZ�IRUHVWV�PDQDJHG�IRU�WLPEHU�SURGXFWLRQ�FDQ�DW�WKH�VDPH�WLPH�SURYLGH�LPSURYHG�FXOWXUDO�DQG�HQYLURQPHQWDO�
EHQHILWV�WR�0DRUL�RZQHUV��

5HVHDUFK�VLWHV� &DQWHUEXU\��1RUWK�:HVWODQG��6RXWKODQG��7DUDQDNL��7H�8UHZHUD�
3XEOLFO\�
DYDLODEOH�RXWSXWV�

$OOHQ�5%�������6XVWDLQDEOH�LQGLJHQRXV�IRUHVWU\�UHVHDUFK�IXQGLQJ��7UHH�*URZHU����������±����
$OOHQ�5%��'RKHUW\�-(�������5HVWRULQJ�WKH�7XKRH�)RUHVWV��,QGLJHQD��'HFHPEHU����±����
&OLQWRQ�3:��'DYLV�05��+DUW�3%6��$OOHQ�5%�������5HVHDUFK�UHTXLUHPHQWV�WR�GHYHORS�FRPSOHWH�QXWULHQW�EXGJHWV�IRU�



�
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���
LQGLJHQRXV�IRUHVWV��D�FDVH�VWXG\�IURP�KDUG�EHHFK�IRUHVW��1RUWK�:HVW�1HOVRQ��1HZ�=HDODQG�)RUHVWU\����������±����

&DUVZHOO�)(��5LFKDUGVRQ�6-��'RKHUW\�-��$OOHQ�5%��:LVHU�6.�������:KHUH�GR�FRQLIHUV�UHJHQHUDWH�DIWHU�VHOHFWLYH�KDUYHVW"�$�
FDVH�VWXG\�IURP�D�1HZ�=HDODQG�FRQLIHU�DQJLRVSHUP�IRUHVW���)RUHVW�(FRORJ\�DQG�0DQDJHPHQW��VXEPLWWHG�

(YDQV�$��$OOHQ�5%��&OLQWRQ�3��)UDPSWRQ�&�������7KH�LQIOXHQFH�RI�ORJV�RQ�WKH�VSDWLDO�GLVWULEXWLRQ�RI�OLWWHU�GZHOOLQJ�
LQYHUWHEUDWHV�DQG�IRUHVW�IORRU�SURFHVVHV�LQ�1HZ�=HDODQG�IRUHVWV��)RUHVW�(FRORJ\�DQG�0DQDJHPHQW���������±�����

5HD\�6'��+DFKHW�&��1HOVRQ�7/��%URZQEULGJH�0��*ODUH�75�������3HUVLVWHQFH�RI�FRQLGLD�DQG�SRWHQWLDO�HIILFDF\�RI�
%HDXYHULD�EDVVLDQD�DJDLQVW�SLQKROH�ERUHUV�LQ�1HZ�=HDODQG�VRXWKHUQ�EHHFK�IRUHVWV��)RUHVW�(FRORJ\�DQG�
0DQDJHPHQW��,Q�SUHVV��

:LVHU�6.��$OOHQ�5%��%HQHFNH�8��%DNHU�*��3HOW]HU�'$�������7UHH�JURZWK�DQG�PRUWDOLW\�DIWHU�VPDOO�JURXS�KDUYHVWLQJ�LQ�
1HZ�=HDODQG�ROG�JURZWK�1RWKRIDJXV�IRUHVWV��&DQDGLDQ�-RXUQDO�RI�)RUHVW�5HVHDUFK���������±������

:LVHU�6.��$OOHQ�5%�������:KDW�FRQWUROV�LQYDVLRQ�RI�LQGLJHQRXV�IRUHVWV�E\�DOLHQ�SODQWV"�,Q��$OOHQ�5%��/HH�:*��HGV�
(FRORJLFDO�6WXGLHV��9RO�������%LRORJLFDO�,QYDVLRQV�LQ�1HZ�=HDODQG��6SULQJHU�9HUODJ��%HUOLQ�+HLGHOEHUJ��3S�����±
�����

�
�
�
7LWOH� ,QGLJHQRXV�IRUHVWU\�±�D�FRPSUHKHQVLYH�DSSURDFK�WR�SURYLGLQJ�LQIRUPDWLRQ�WR�WKH�ZLGHVW�SRVVLEOH�DXGLHQFH�
5HVHDUFK�/HDGHU� ,DQ�%DUWRQ�
2UJDQLVDWLRQ� 7DQH¶V�7UHH�7UXVW�
)XQGHU� 6XVWDLQDEOH�)DUPLQJ�)XQG�
5HIHUHQFH� �������
3HULRG� -XO\�����±-XQH������
7RWDO�IXQGLQJ� ���������
3URJUDPPH�DLPV� ,PSURYLQJ�WKH�IORZ�RI�LQIRUPDWLRQ�DERXW�SODQWHG�LQGLJHQRXV�IRUHVW�WR�DQ\�SHUVRQ�LQYROYHG�LQ�LWV�SUDFWLFH�E\��

�� UXQQLQJ�ZRUNVKRSV�DFURVV�WKH�FRXQWU\�
�� FRPSLOLQJ�D�GDWDEDVH�RI�HDUO\�LQGLJHQRXV�SODQWDWLRQ�IRUHVWU\�UHVHDUFK�
�� SUHSDULQJ�D�PDQXDO�RQ�FRQWLQXRXV�FRYHU�IRUHVWU\�
�� SXEOLVKLQJ�WKH�SURFHHGLQJV�RI�WKH�³3URILWLQJ�IURP�%LRGLYHUVLW\´�VHPLQDUV�
�� FRPSOHWLQJ�SUHOLPLQDU\�ZRUN�RQ�VHWWLQJ�XS�DQ�LQWHUDFWLYH�LQIRUPDWLRQ�DQG�GDWDEDVH�V\VWHP�IRU�UHFRUGLQJ�QDWLYH�WUHH�

SODQWDWLRQV�DQG�WULDOV��
5HVHDUFK�VLWHV� 1DWLRQDO�
3XEOLFO\�
DYDLODEOH�RXWSXWV�

%DUWRQ�,�(G��������3URILWLQJ�IURP�ELRGLYHUVLW\��3URFHHGLQJV�RI�D�VHPLQDU�RQ�WKH�WD[DWLRQ�DQG�5HVRXUFH�0DQDJHPHQW�$FW�
LPSDFWV�RQ�SODQWHG�LQGLJHQRXV�IRUHVWV��:KHUH�DQG�ZKR�SXEOLVKHG"�

�
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�
7LWOH� 6LOYHU�EHHFK�UHJHQHUDWLRQ�DW�*RZDQ�+LOO��6RXWKODQG�
5HVHDUFK�/HDGHU� -DQ�'HUNV�
2UJDQLVDWLRQ� 7$&&5$�/WG�
)XQGHU� 0$)�2SHUDWLRQDO�5HVHDUFK�
5HIHUHQFH� 32/�����
3HULRG� -XO\�����±-XQH������
7RWDO�IXQGLQJ� 1RW�DYDLODEOH�
3URJUDPPH�DLPV� 7R�LGHQWLI\�HFRORJLFDO�DWWULEXWHV�LQIOXHQFLQJ�QDWXUDO�VLOYHU�EHHFK�UHJHQHUDWLRQ�LQ�PDQDJHG�IRUHVW�DQG�IURP�WKHVH��

VLOYLFXOWXUH��ZKHUHE\�DWWULEXWHV�PD\�EH�PDQLSXODWHG�RU�UHSOLFDWHG�WR�VHFXUH��DV�HDUO\�DV�SRVVLEOH��QDWXUDO�UHJHQHUDWLRQ�DW�
VXIILFLHQW�GHQVLW\�WR�UHVXOW�LQ�UHVWRUDWLRQ�RI�IRUHVW�RI�VLPLODU�W\SH�DQG�VWUXFWXUH�WR�WKDW�H[LVWLQJ�SULRU�WR�KDUYHVW��

5HVHDUFK�VLWHV� *RZDQ�+LOO��6RXWKODQG�
3XEOLFO\�
DYDLODEOH�RXWSXWV�

6XPPDU\�UHSRUW�DW�KWWS���ZZZ�PDI�JRYW�Q]�PDIQHW�UXUDO�Q]�UHVHDUFK�DQG�GHYHORSPHQW�RSHUDWLRQDO�UHVHDUFK�SURMHFW�
SRO����KWP�

�
�
7LWOH� )DFWRUV�LQIOXHQFLQJ�UHG�DQG�VLOYHU�EHHFK�UHJHQHUDWLRQ�
5HVHDUFK�/HDGHU� 6XVDQ�:LVHU�
2UJDQLVDWLRQ� /DQGFDUH�5HVHDUFK�
)XQGHU� 0$)�2SHUDWLRQDO�5HVHDUFK�
5HIHUHQFH� 32/�����
3HULRG� -XO\�����±-XQH������
7RWDO�IXQGLQJ� 1RW�DYDLODEOH�
3URJUDPPH�DLPV� 7R�H[DPLQH�VHHGOLQJ�DQG�VDSOLQJ�UHJHQHUDWLRQ�SDWWHUQV�D�GHFDGH�DIWHU�KDUYHVWLQJ�DQG�GHYHORS�UHODWLRQVKLSV�EHWZHHQ�

UHJHQHUDWLRQ�VXFFHVV�DQG�ORFDO�HQYLURQPHQW��VWDQG�VWUXFWXUH�DQG�WKH�SUHVHQFH�RI�DGYDQFHG�JURZWK�EHIRUH�KDUYHVWLQJ��VL]H�
RI��DQG�SRVLWLRQ�ZLWKLQ��WKH�KDUYHVWHG�DUHD��DQG�WKH�QDWXUH�RI�WKH�JURXQG�OD\HU��DV�D�PHDVXUH�RI�WKH�FRPSHWLWLYH�
HQYLURQPHQW���

5HVHDUFK�VLWHV� 6WDWLRQ�&UHHN��:HVWODQG�
3XEOLFO\�
DYDLODEOH�RXWSXWV�

6XPPDU\�UHSRUW�DW�KWWS���ZZZ�PDI�JRYW�Q]�PDIQHW�UXUDO�Q]�UHVHDUFK�DQG�GHYHORSPHQW�RSHUDWLRQDO�UHVHDUFK�SURMHFW�
SRO����KWP�

�
�



�

/DQGFDUH�5HVHDUFK�

���
�
7LWOH� (GJH�HIIHFWV�RQ�UHG�EHHFK�JURZWK�UDWHV�
5HVHDUFK�/HDGHU� 6XVDQ�:LVHU�
2UJDQLVDWLRQ� /DQGFDUH�5HVHDUFK�
)XQGHU� 0$)�2SHUDWLRQDO�5HVHDUFK�
5HIHUHQFH� 32/�����
3HULRG� -XO\�����±-XQH������
7RWDO�IXQGLQJ� 1RW�DYDLODEOH�
3URJUDPPH�DLPV� 7KH�JRDO�RI�WKLV�UHVHDUFK�ZDV�WR�GHWHUPLQH�ZKHWKHU�GHSUHVVHG�VWHP�JURZWK�LQ�FRXSH�HGJH�WUHHV�LV�UHODWHG�WR�FRPSHQVDWRU\�

JURZWK�E\�URRWV��DQG�WR�H[DPLQH�KRZ�GHSUHVVHG�UDWHV�RI�VWHP�JURZWK�DIIHFW�VWDQG�OHYHO�YROXPH�LQFUHPHQW��7KLV�
LQIRUPDWLRQ�PD\�EH�XVHG�WR�UHYLVH�WKH�0LQLVWU\¶V�LPSOHPHQWDWLRQ�RI�VXVWDLQDELOLW\�UHTXLUHPHQWV�LQ�WKH�)RUHVWV�$FW��

5HVHDUFK�VLWHV� 0DUXLD�9DOOH\��1RUWK�:HVWODQG�
3XEOLFO\�
DYDLODEOH�RXWSXWV�

6XPPDU\�UHSRUW�DW�KWWS���ZZZ�PDI�JRYW�Q]�PDIQHW�UXUDO�Q]�UHVHDUFK�DQG�GHYHORSPHQW�RSHUDWLRQDO�UHVHDUFK�SURMHFW�
SRO����KWP�

�
�
7LWOH� 7DZD��JURZWK�DQG�SURGXFWLYLW\�UHVSRQVHV�WR�VHOHFWLYH�ORJJLQJ��:KLULQDNL�
5HVHDUFK�/HDGHU� *$�6WHZDUG�DQG�+6�'XQJH\�
2UJDQLVDWLRQ� )RUHVW�5HVHDUFK�
)XQGHU� 0$)�2SHUDWLRQDO�5HVHDUFK�
5HIHUHQFH� 32/�����
3HULRG� -XO\�����±-XQH������
7RWDO�IXQGLQJ� 1RW�DYDLODEOH�
3URJUDPPH�DLPV� 6HOHFWLYH�ORJJLQJ�RI�GHQVH�SRGRFDUS�IRUHVW�LQ�:KLULQDNL�)RUHVW�3DUN��LQ����������SURYLGHG�DQ�RSSRUWXQLW\�WR�PRQLWRU�WKH�

FKDQJHV�LQ�JURZWK�DQG�SURGXFWLYLW\�RI�VHOHFWHG�WDZD��7ZR�KXQGUHG�XQPHUFKDQWDEOH�WDZD��OHVV�WKDQ����FHQWLPHWUHV�
GLDPHWHU�DW�EUHDVW�KHLJKW��'%+���ZHUH�WDJJHG�DQG�DVVHVVHG�LQ������������DQG�������$�IXUWKHU�VHOHFWLRQ�RI�PDWXUH�DQG�
PHUFKDQWDEOH�WDZD�VWHPV��JUHDWHU�WKDQ����FHQWLPHWUHV�'%+��ZDV�DVVHVVHG�LQ������DV�D�FRPSDULVRQ��

5HVHDUFK�VLWHV� :KLULQDNL��(DVWHUQ�%D\�RI�3OHQW\�
3XEOLFO\�
DYDLODEOH�RXWSXWV�

6XPPDU\�UHSRUW�DW�KWWS���ZZZ�PDI�JRYW�Q]�PDIQHW�UXUDO�Q]�UHVHDUFK�DQG�GHYHORSPHQW�RSHUDWLRQDO�UHVHDUFK�SURMHFW�
SRO����KWP�

�
�



�
�

/DQGFDUH�5HVHDUFK�

���
�
7LWOH� 5HJHQHUDWLRQ�SDWWHUQV�ZLWKLQ�VHOHFWLYHO\�ORJJHG�GHQVH�SRGRFDUS�IRUHVW��:KLULQDNL�
5HVHDUFK�/HDGHU� *$�6WHZDUG�DQG�0�YDQ�GHU�&ROII�
2UJDQLVDWLRQ� )RUHVW�5HVHDUFK�
)XQGHU� 0$)�2SHUDWLRQDO�5HVHDUFK�
5HIHUHQFH� 32/�����
3HULRG� -XO\�����±-XQH������
7RWDO�IXQGLQJ� 1RW�DYDLODEOH�
3URJUDPPH�DLPV� 6HOHFWLYH�ORJJLQJ�RI�GHQVH�SRGRFDUS�IRUHVW�LQ�:KLULQDNL�)RUHVW�3DUN��LQ����������SURYLGHG�DQ�RSSRUWXQLW\�WR�PRQLWRU�WKH�

FRPSRVLWLRQ��DEXQGDQFH�DQG�VXFFHVV�RI�UHJHQHUDWLRQ�DQG�LWV�UHODWLRQVKLS�WR�DOWHUHG�FDQRS\�DQG�JURXQG�FRQGLWLRQV������
SORWV�ZHUH�HVWDEOLVKHG�LQ������DQG������VHHGOLQJV�ZHUH�LGHQWLILHG�DQG�UHFRUGHG��7KH�GDWD�ZDV�DQDO\VHG�IRU�WKH�,QGLJHQRXV�
)RUHVWU\�8QLW�RI�WKH�0LQLVWU\�RI�$JULFXOWXUH�DQG�)RUHVWU\��

5HVHDUFK�VLWHV� :KLULQDNL��(DVWHUQ�%D\�RI�3OHQW\�
3XEOLFO\�
DYDLODEOH�RXWSXWV�

6XPPDU\�UHSRUW�DW�KWWS���ZZZ�PDI�JRYW�Q]�PDIQHW�UXUDO�Q]�UHVHDUFK�DQG�GHYHORSPHQW�RSHUDWLRQDO�UHVHDUFK�SURMHFW�
SRO����KWP�

�
�
7LWOH� ([RWLF�ZHHG�LQYDVLRQV�DQG�WKH�PDQDJHPHQW�RI�LQGLJHQRXV�IRUHVWV�IRU�WLPEHU�SURGXFWLRQ�
5HVHDUFK�/HDGHU� 6XVDQ�:LVHU�
2UJDQLVDWLRQ� /DQGFDUH�5HVHDUFK�
)XQGHU� 0$)�2SHUDWLRQDO�5HVHDUFK�
5HIHUHQFH� )50�����
3HULRG� -XO\�����±-XQH������
7RWDO�IXQGLQJ� 1RW�DYDLODEOH�
3URJUDPPH�DLPV� 7R�V\QWKHVLVH�H[LVWLQJ�LQIRUPDWLRQ�RQ�H[RWLF�ZHHG�LQYDVLRQV�LQWR�LQGLJHQRXV�IRUHVWV�WKDW�DUH�PDQDJHG�IRU�WLPEHU�

SURGXFWLRQ��DQG�WR�VXJJHVW�ZD\V�RI�LQWHJUDWLQJ�WKDW�LQIRUPDWLRQ�ZLWK�PDQDJHPHQW�SUDFWLFHV��
5HVHDUFK�VLWHV� /LWHUDWXUH�UHYLHZ��V\QWKHVLV�RI�H[LVWLQJ�GDWD��
3XEOLFO\�
DYDLODEOH�RXWSXWV�

6XPPDU\�UHSRUWV�DW�KWWS���ZZZ�PDI�JRYW�Q]�PDIQHW�UXUDO�Q]�UHVHDUFK�DQG�GHYHORSPHQW�UHVHDUFK�UHVXOWV�
�



�

/DQGFDUH�5HVHDUFK�

���
�
7LWOH� 2SSRUWXQLWLHV�IRU�QDWLYH�WUHHV�RQ�IDUPV�
5HVHDUFK�/HDGHU� ,DQ�%DUWRQ�
2UJDQLVDWLRQ� 7DQH¶V�7UHH�7UXVW�
)XQGHU� 6XVWDLQDEOH�)DUPLQJ�)XQG�
5HIHUHQFH� �������
3HULRG� 2FWREHU�����±-XQH������
7RWDO�IXQGLQJ� ���������
3URJUDPPH�DLPV� *DWKHU�LQIRUPDWLRQ�RQ�WKH�XVHIXO�IXQFWLRQDO�UROHV�RI�QDWLYH�SODQWV�RQ�IDUPV�IURP�IDUPHUV�DQG�ODQG�PDQDJHUV�DQG�

GLVVHPLQDWH�WKDW�LQIRUPDWLRQ�WR�RWKHUV�ZKR�DUH�QRW�\HW�FRQYLQFHG�WKDW�LQGLJHQRXV�VSHFLHV�KDYH�D�SODFH�LQ�SURGXFWLYH�
ODQGVFDSHV��
3URGXFWLRQ�RI�D�ERRNOHW�LQWHJUDWLQJ�LQIRUPDWLRQ�SHUWDLQLQJ�WR�QDWLYH�WUHHV�RQ�IDUPV�IURP�YDULRXV�VRXUFHV��

5HVHDUFK�VLWHV� :DLNDWR��1RUWKODQG�
3XEOLFO\�
DYDLODEOH�RXWSXWV�

3URMHFW�QHZVOHWWHUV��ZZZ�PDI�JRYW�Q]�VII�DERXW�SURMHFWV�VHDUFK��������LQGH[�KWP��
�

�
�
7LWOH� ([RWLF�ZHHG�LQYDVLRQV�DQG�WKH�PDQDJHPHQW�RI�LQGLJHQRXV�IRUHVWV�IRU�WLPEHU�SURGXFWLRQ�
5HVHDUFK�/HDGHU� 6XVDQ�:LVHU�
2UJDQLVDWLRQ� /DQGFDUH�5HVHDUFK�
)XQGHU� 0$)�2SHUDWLRQDO�5HVHDUFK�
5HIHUHQFH� )50�����
3HULRG� -XO\�����±-XQH������
7RWDO�IXQGLQJ� 1RW�DYDLODEOH�
3URJUDPPH�DLPV� 7R�V\QWKHVLVH�H[LVWLQJ�LQIRUPDWLRQ�RQ�H[RWLF�ZHHG�LQYDVLRQV�LQWR�LQGLJHQRXV�IRUHVWV�WKDW�DUH�PDQDJHG�IRU�WLPEHU�

SURGXFWLRQ��DQG�WR�VXJJHVW�ZD\V�RI�LQWHJUDWLQJ�WKDW�LQIRUPDWLRQ�ZLWK�PDQDJHPHQW�SUDFWLFHV��
5HVHDUFK�VLWHV� /LWHUDWXUH�UHYLHZ��V\QWKHVLV�RI�H[LVWLQJ�GDWD��
3XEOLFO\�
DYDLODEOH�RXWSXWV�

6XPPDU\�UHSRUWV�DW�KWWS���ZZZ�PDI�JRYW�Q]�PDIQHW�UXUDO�Q]�UHVHDUFK�DQG�GHYHORSPHQW�UHVHDUFK�UHVXOWV�
�



�
�

/DQGFDUH�5HVHDUFK�

���
�
7LWOH� 'HDGZRRG�UHPRYDO�IURP�LQGLJHQRXV�IRUHVWV�
5HVHDUFK�/HDGHU� 6XVDQ�:LVHU�
2UJDQLVDWLRQ� /DQGFDUH�5HVHDUFK�
)XQGHU� 0$)�2SHUDWLRQDO�5HVHDUFK�
5HIHUHQFH� )50�����
3HULRG� -XO\�����±-XQH������
7RWDO�IXQGLQJ� 1RW�DYDLODEOH�
3URJUDPPH�DLPV� 7R�UHYLHZ�WKH�UROH�RI�GHDGZRRG�LQ�LQGLJHQRXV�IRUHVWV�DQG�H[DPLQH�SULQFLSOHV�IRU�KDUYHVWLQJ�GHDGZRRG�ZKLOH�PDLQWDLQLQJ�

LWV�G\QDPLFV�DQG�IXQFWLRQV�LQ�IRUHVWV��%DVHG�RQ�WKH�UHYLHZ��FRQVLGHU�KRZ�WLPEHU�KDUYHVWLQJ�UHJLPHV�LQ�1HZ�=HDODQG�FRXOG�
LPSDFW�RQ�VXVWDLQDELOLW\�RI�LQGLJHQRXV�IRUHVWV��

5HVHDUFK�VLWHV� /LWHUDWXUH�UHYLHZ�
3XEOLFO\�
DYDLODEOH�RXWSXWV�

6XPPDU\�UHSRUWV�DW�KWWS���ZZZ�PDI�JRYW�Q]�PDIQHW�UXUDO�Q]�UHVHDUFK�DQG�GHYHORSPHQW�UHVHDUFK�UHVXOWV�
�
�
7LWOH� ,QGLFDWRUV�RI�VXVWDLQDEOH�PDQDJHPHQW�LQ�SRGRFDUS�WDZD�IRUHVWV�
5HVHDUFK�/HDGHU� 0DUN�6PDOH�
2UJDQLVDWLRQ� /DQGFDUH�5HVHDUFK�
)XQGHU� 0$)�2SHUDWLRQDO�5HVHDUFK�
5HIHUHQFH� )50�����
3HULRG� -XO\�����±-XQH������
7RWDO�IXQGLQJ� 1RW�DYDLODEOH�
3URJUDPPH�DLPV� 7R�FRPSOHWH�UHPHDVXUHPHQW�RI��DQDO\VH�DQG�UHSRUW�RQ�WKH������VXVWDLQDEOH�PDQDJHPHQW�WULDO�LQ�SRGRFDUS�WDZD�IRUHVW�DW�

3XUHRUD��WR�UHYLHZ�WKH�DFFXUDF\�DQG�SUHFLVLRQ�RI�UHFUXLWPHQW��JURZWK��PRUWDOLW\�DQG�IRUHVW�JDS�GDWD�WKDW�ZLOO�EH�XVHG�E\�
0$)�WR�UHYLVH�LWV�VWDQGDUGV�DQG�JXLGHOLQHV�IRU�VXVWDLQDEOH�IRUHVW�PDQDJHPHQW��

5HVHDUFK�VLWHV� 3XUHRUD��.LQJ�&RXQWU\�
3XEOLFO\�
DYDLODEOH�RXWSXWV�

6PDOH�0&��%HYHULGJH�$(�/RQJ�WHUP�LPSDFWV�RI�VHOHFWLYH�KDUYHVWLQJ�RQ�D�1HZ�=HDODQG�UDLQ�IRUHVW��3DSHU�EHLQJ�VXEPLWWHG�
WR�)RUHVW�(FRORJ\�DQG�0DQDJHPHQW��

6XPPDU\�UHSRUWV�DW�KWWS���ZZZ�PDI�JRYW�Q]�PDIQHW�UXUDO�Q]�UHVHDUFK�DQG�GHYHORSPHQW�UHVHDUFK�UHVXOWV�
�
�



�

/DQGFDUH�5HVHDUFK�

���
�
7LWOH� ,QGLJHQRXV�IRUHVW�UHVWRUDWLRQ�JXLGHOLQHV�
5HVHDUFK�/HDGHU� 5RE�$OOHQ�
2UJDQLVDWLRQ� /DQGFDUH�5HVHDUFK�
)XQGHU� 0$)�2SHUDWLRQDO�5HVHDUFK�
5HIHUHQFH� )50�����
3HULRG� -XO\�����±-XQH������
7RWDO�IXQGLQJ� 1RW�DYDLODEOH�
3URJUDPPH�DLPV� 7KH�JRDO�RI�WKLV�UHSRUW�ZDV�WR�GHYHORS�WKH�JHQHUDO�SULQFLSOHV�XQGHUSLQQLQJ�UHVWRUDWLRQ�VLOYLFXOWXUH�LQ�1HZ�=HDODQG�IRUHVWV��

*HQHUDO�SULQFLSOHV�RI�UHVWRUDWLRQ�VLOYLFXOWXUH�ZHUH�LOOXVWUDWHG�XVLQJ�FRPSDUDWLYH�GDWD�IURP�ORJJHG�DQG�XQORJJHG�HDVWHUQ�
1RUWK�,VODQG�FRQLIHU�KDUGZRRG�EHHFK�IRUHVWV��

5HVHDUFK�VLWHV� 8UHZHUD�
3XEOLFO\�
DYDLODEOH�RXWSXWV�

6XPPDU\�UHSRUWV�DW�KWWS���ZZZ�PDI�JRYW�Q]�PDIQHW�UXUDO�Q]�UHVHDUFK�DQG�GHYHORSPHQW�UHVHDUFK�UHVXOWV�
�
�
7LWOH� )RUHVW�ERXQGDU\�PDQDJHPHQW�VWUDWHJLHV��
5HVHDUFK�/HDGHU� %UXFH�%XUQV�
2UJDQLVDWLRQ� /DQGFDUH�5HVHDUFK�
)XQGHU� 0$)�2SHUDWLRQDO�5HVHDUFK�
5HIHUHQFH� )50�����
3HULRG� -XO\�����±-XQH������
7RWDO�IXQGLQJ� 1RW�DYDLODEOH�
3URJUDPPH�DLPV� ,GHQWLI\�SRWHQWLDO�ULVNV�DQG�GHOHWHULRXV�HIIHFWV�WR�IRUHVW�KHDOWK�DQG�VWDELOLW\�DVVRFLDWHG�ZLWK�IRUHVW�HGJHV�LQ�PDQDJHG�1HZ�

=HDODQG�LQGLJHQRXV�IRUHVWV��DQG�SURYLGH�D�IUDPHZRUN�RQ�ZKLFK�EHVW�SUDFWLFH�JXLGHOLQHV�IRU�PDQDJHPHQW�RI�IRUHVW�HGJHV�
FDQ�EH�EDVHG��

5HVHDUFK�VLWHV� /LWHUDWXUH�UHYLHZ�
3XEOLFO\�
DYDLODEOH�RXWSXWV�

%XUQV�%�������0DQDJHPHQW�VWUDWHJLHV�IRU�IRUHVW�ERXQGDULHV��ZKDW�WR�GR�DERXW�HGJH�HIIHFWV�LQ�PDQDJHG�LQGLJHQRXV�IRUHVW��
/DQGFDUH�5HVHDUFK�&RQWUDFW�5HSRUW�/&����������

6XPPDU\�UHSRUWV�DW�KWWS���ZZZ�PDI�JRYW�Q]�PDIQHW�UXUDO�Q]�UHVHDUFK�DQG�GHYHORSPHQW�RSHUDWLRQDO�UHVHDUFK�SURMHFW�
IUP����KWP�

�



�
�

/DQGFDUH�5HVHDUFK�

���
�
7LWOH� 3RGRFDUS�±�WDZD�JURZWK��
5HVHDUFK�/HDGHU� 0DUN�6PDOH�
2UJDQLVDWLRQ� /DQGFDUH�5HVHDUFK�
)XQGHU� 0$)�2SHUDWLRQDO�5HVHDUFK�
5HIHUHQFH� )50�����
3HULRG� -XO\�����±-XQH������
7RWDO�IXQGLQJ� 1RW�DYDLODEOH�
3URJUDPPH�DLPV� 7R�UHPHDVXUH�D�VDPSOH�RI�WUHHV�LQ�����KD�RI�XSODQG�ULPX�EHHFK�IRUHVW�FUXLVHG�IRU�WLPEHU�LQ������WR�HOLFLW�JURZWK�UDWHV�DQG�

LPSDFW�RI�VLWH�TXDOLW\��
5HVHDUFK�VLWHV� .RUDQJD�&RQVHUYDWLRQ�$UHD��8UHZHUD�
3XEOLFO\�
DYDLODEOH�RXWSXWV�

6XPPDU\�UHSRUWV�DW�KWWS���ZZZ�PDI�JRYW�Q]�PDIQHW�UXUDO�Q]�UHVHDUFK�DQG�GHYHORSPHQW�UHVHDUFK�UHVXOWV�
�
�
7LWOH� 6LOYHU�EHHFK�JURZWK�LQ�6RXWKODQG���
5HVHDUFK�/HDGHU� -DQ�'HUNV�
2UJDQLVDWLRQ� 7$&&5$�FRQVXOWLQJ�
)XQGHU� 0$)�2SHUDWLRQDO�5HVHDUFK�
5HIHUHQFH� )50�����
3HULRG� -XO\�����±-XQH������
7RWDO�IXQGLQJ� 1RW�DYDLODEOH�
3URJUDPPH�DLPV� 7R�GHWHUPLQH�D�SRVW�KDUYHVW�SHULRG�RYHU�ZKLFK�QDWXUDO�VLOYHU�EHHFK�UHJHQHUDWLRQ�FDQ�EH�H[SHFWHG�WR�HVWDEOLVK�DW�VXIILFLHQW�

GHQVLW\�DQG�JURZ�DW�VXIILFLHQW�UDWH�WR�UHVXOW�LQ�UHVWRUDWLRQ�RI�IRUHVW�RI�VLPLODU�W\SH�DQG�VWUXFWXUH�WR�WKDW�H[LVWLQJ�SULRU�WR�
KDUYHVW��

5HVHDUFK�VLWHV� /RQJZRRGV��:HVWHUQ�6RXWKODQG�
3XEOLFO\�
DYDLODEOH�RXWSXWV�

6XPPDU\�UHSRUWV�DW�KWWS���ZZZ�PDI�JRYW�Q]�PDIQHW�UXUDO�Q]�UHVHDUFK�DQG�GHYHORSPHQW�UHVHDUFK�UHVXOWV�
�



�

/DQGFDUH�5HVHDUFK�

���
�
7LWOH� 5HYLHZ�HFRV\VWHP�PRGHOV���
5HVHDUFK�/HDGHU� 5RE�$OOHQ�
2UJDQLVDWLRQ� /DQGFDUH�5HVHDUFK�
)XQGHU� 0$)�2SHUDWLRQDO�5HVHDUFK�
5HIHUHQFH� )50�����
3HULRG� -XO\�����±-XQH������
7RWDO�IXQGLQJ� 1RW�DYDLODEOH�
3URJUDPPH�DLPV� 7R�UHYLHZ�WKH�FRQFHSW�RI�HFRV\VWHP�PDQDJHPHQW�DQG�UHODWHG�PRGHOV��VXPPDULVH�WKH�LQWHUQDWLRQDO�UHVHDUFK�DQG�RXWOLQH�D�

SDWKZD\�DQG�UHVHDUFK�UHTXLUHPHQWV�WR�SURJUHVVLYHO\�LPSOHPHQW�WKH�FRQFHSW�LQ�LQGLJHQRXV�IRUHVWU\�LQ�1HZ�=HDODQG��
5HVHDUFK�VLWHV� /LWHUDWXUH�UHYLHZ�
3XEOLFO\�
DYDLODEOH�RXWSXWV�

$OOHQ�5%�������6XVWDLQDEOH�LQGLJHQRXV�IRUHVWU\�UHVHDUFK�IXQGLQJ��7UHH�*URZHU��������������
6XPPDU\�UHSRUWV�DW�KWWS���ZZZ�PDI�JRYW�Q]�PDIQHW�UXUDO�Q]�UHVHDUFK�DQG�GHYHORSPHQW�UHVHDUFK�UHVXOWV�

�
�
7LWOH� %HHFK�IRUHVW�KHDOWK��
5HVHDUFK�/HDGHU� *RUGRQ�+RVNLQJ�
2UJDQLVDWLRQ� +RVNLQJ�)RUHVWU\�
)XQGHU� 0$)�2SHUDWLRQDO�5HVHDUFK�
5HIHUHQFH� )50�����
3HULRG� -XO\�����±-XQH������
7RWDO�IXQGLQJ� 1RW�DYDLODEOH�
3URJUDPPH�DLPV� 7R�XQGHUWDNH�D�ILQDO�DVVHVVPHQW�RI�WKH�IRUHVW�KHDOWK�SORWV�HVWDEOLVKHG�LQ�DVVRFLDWLRQ�ZLWK�*UDQYLOOH�2SHUDWLRQDO�7ULDOV�RI�

EHHFK�PDQDJHPHQW�WKURXJK�VPDOO�FRXSH�KDUYHVWLQJ��DQG�UHSRUW�RQ�WKH�ILQDO�UHVXOWV�RI�WKH�VWXG\��$�WRWDO�RI����FRXSH�HGJH�
SORWV�DQG����SORWV�LQ�XQGLVWXUEHG�IRUHVW�ZHUH�HVWDEOLVKHG�DQG�WKHLU�KHDOWK�IRUPDOO\�DVVHVVHG�DQQXDOO\�IURP������WR�������
DQG�LQ������DQG�������

5HVHDUFK�VLWHV� *UDQYLOOH�IRUHVW��:HVWODQG�
3XEOLFO\�
DYDLODEOH�RXWSXWV�

6XPPDU\�UHSRUWV�DW�KWWS���ZZZ�PDI�JRYW�Q]�PDIQHW�UXUDO�Q]�UHVHDUFK�DQG�GHYHORSPHQW�UHVHDUFK�UHVXOWV�
�



�
�
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���
�
7LWOH� 6XVWDLQDELOLW\�RQ�0DRUL�RZQHG�,QGLJHQRXV�)RUHVW�
5HVHDUFK�/HDGHU� 1RUD�'HYRH�
2UJDQLVDWLRQ� 8QLYHUVLW\�RI�&DQWHUEXU\�
)XQGHU� 3XEOLF�*RRG�6FLHQFH�DQG�7HFKQRORJ\�)XQG�
5HIHUHQFH� 82&;������82&;�����
3HULRG� -XO\�����±-XQH������
7RWDO�IXQGLQJ� ���������
3URJUDPPH�DLPV� ,QFUHDVHG�HPSRZHUPHQW�RI�6,/1$�VLOYHU�EHHFK�IRUHVW�RZQHUV�WR��

�� XQGHUWDNH�ORQJ�WHUP�DVVHW�PDQDJHPHQW�
�� FDSWXUH�JUHDWHU�EHQHILWV�IURP�IRUHVW�RZQHUVKLS�
�� JHQHUDWH�LPSURYHG�VRFLDO��HFRQRPLF�DQG�HFRORJLFDO�UHVXOWV�IURP�VXVWDLQDEOH�IRUHVW�PDQDJHPHQW�

5HVHDUFK�VLWHV� *RZDQ�+LOO�IRUHVW��6RXWKODQG�
3XEOLFO\�DYDLODEOH�
RXWSXWV�

$UPVWURQJ�.$�������,V�1RWKRIDJXV�PHQ]LHVLL�DQ�DGYDQFH�JURZWK�UHJHQHUDWRU"�0)RU6F��WKHVLV��8QLYHUVLW\�RI�&DQWHUEXU\�
%URRNV�')�������6HOHFWLYH�ORJJLQJ�LQ�VLOYHU�EHHFK��1RWKRIDJXV�PHQ]LHVLL��IRUHVW�PRQLWRULQJ�ZLWK�EHHWOHV��%6F��+RQV��WKHVLV��

8QLYHUVLW\�RI�&DQWHUEXU\�
)LW]JHUDOG�*��'HYRH�1�������&RQVHUYDWLRQ��FRVW�DQG�LQFRPH��1HZ�=HDODQG�IDUPHUV¶�YDOXHV�LQ�IRUHVW�PDQDJHPHQW��3URFHHGLQJV�RI�WKH�

$XVWUDOLD±1HZ�=HDODQG�,QVWLWXWHV�RI�)RUHVWU\�&RQIHUHQFH�KHOG�LQ�4XHHQVWRZQ�����$SULO±��0D\�������
)LW]JHUDOG�*�������0DRUL�H[SHULHQFHV��YDOXHV�DQG�SUHIHUHQFHV�LQ�LQGLJHQRXV�IRUHVW�PDQDJHPHQW�LQ�1HZ�=HDODQG��3URFHHGLQJV�RI�WKH�

,QWHUQDWLRQDO�6\PSRVLXP�RI�6RFLHW\�DQG�5HVRXUFH�0DQDJHPHQW�KHOG�LQ�.H\VWRQH��&RORUDGR���±��-XQH�������
2OVRQ�60�����D��$�JROGHQ�DJH�IRU�VLOYHU�EHHFK��8QLWHG�.LQJGRP�7LPEHU�7UDGH�-RXUQDO�YRO��LVVXH��DQG�SDJH�QXPEHUV���
2OVRQ�60�����E��5H�GLVFRYHULQJ�WKH�1HZ�=HDODQG�VLOYHU�EHHFK�VDZQ�WLPEHU�IURP�*RZDQ�+LOO�/WG��8QLWHG�.LQJGRP�7LPEHU�7UDGH�

-RXUQDO�LVVXH��YRO�DQG�SDJH�QXPEHUV��
2OVRQ�60�����F��7KH�ZRRG�SURSHUWLHV�RI�1HZ�=HDODQG�VLOYHU�EHHFK��1RWKRIDJXV�PHQ]LHVLL���D�OHVVHU�NQRZQ�KDUGZRRG�VSHFLHV��)RUHVW�

3URGXFWV�-RXUQDO���������±���
2OVRQ�60�������$VVHVVLQJ�WKH�VWDWH�RI�WKH�DUW�IRU�1HZ�=HDODQG�EHHFK��EXLOGLQJ�EXVLQHVV�LQ�WKH�PDUNHWSODFH�IRU�VXVWDLQDEOH�IRUHVW�

PDQDJHPHQW��1HZ�=HDODQG�)RUHVWU\�
7KRPSVRQ�.7�������0DUNHW�DFFHVV�UHSRUW�IRU�1HZ�=HDODQG�VLOYHU�EHHFK��1RWKRIDJXV�PHQ]LHVLL��LQ�WKH�(XURSHDQ�KDUGZRRG�PDUNHW��

0)RU6F��WKHVLV��8QLYHUVLW\�RI�&DQWHUEXU\�
YDQ�(QWHU�0�������5HVLGXDO�VWDQG�GDPDJH�XQGHU�WZR�LQWHQVLWLHV�RI�VHOHFWLRQ�KDUYHVWLQJ��%)RU6F��+RQV��WKHVLV��8QLYHUVLW\�RI�

&DQWHUEXU\�
=LUQKHOW�66�������7LPEHU�SURFHVVLQJ�RSWLRQV�IRU�0DRUL�RZQHG�LQGLJHQRXV�IRUHVWV�LQ�6RXWKODQG��$RWHDURD�1HZ�=HDODQG��WRZDUGV�D�

FROODERUDWLYH�PRGHO�IRU�VXVWDLQDEOH�PDQDJHPHQW��0)RU6F��WKHVLV��8QLYHUVLW\�RI�&DQWHUEXU\�
�



�
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���
�
7LWOH� *XLGHOLQHV�IRU�VXVWDLQDEOH�PDQDJHPHQW�RI�SODQWHG�LQGLJHQRXV�WUHHV�
5HVHDUFK�/HDGHU� 'DYLG�%HUJLQ�
2UJDQLVDWLRQ� 1HZ�=HDODQG�)RUHVW�5HVHDUFK�,QVWLWXWH�
)XQGHU� 6XVWDLQDEOH�0DQDJHPHQW�)XQG�
5HIHUHQFH� �����
3HULRG� )HEUXDU\�����±-DQ������
7RWDO�IXQGLQJ� ���������
3URJUDPPH�DLPV� 'LVVHPLQDWH�H[LVWLQJ�LQIRUPDWLRQ�RQ�SODQWLQJ�DQG�PDQDJHPHQW�RI�LQGLJHQRXV�WUHHV�IRU�WLPEHU�DQG�QRQ�WLPEHU�EHQHILWV�WR�D�

UDQJH�RI�XVHU�JURXSV��
3URGXFH�FRPSUHKHQVLYH�JXLGHOLQHV�DV�WHFKQLFDO�EXOOHWLQV��ZHE�SDJHV��DQG�VHPLQDU�DQG�ZRUNVKRS�SUHVHQWDWLRQV��

5HVHDUFK�VLWHV� 1DWLRQDO�
3XEOLFO\�
DYDLODEOH�RXWSXWV�

%HUJLQ�'2�������7RWDUD��HVWDEOLVKPHQW��JURZWK�DQG�PDQDJHPHQW��1HZ�=HDODQG�,QGLJHQRXV�7UHH�%XOOHWLQ�1R�����)RUHVW�
5HVHDUFK��5RWRUXD�����S��

%HUJLQ�'2��*HD�/�������1DWLYH�WUHHV��SODQWLQJ�DQG�HDUO\�PDQDJHPHQW�IRU�ZRRG�SURGXFWLRQ��1HZ�=HDODQG�,QGLJHQRXV�7UHH�
%XOOHWLQ�1R�����)RUHVW�5HVHDUFK��5RWRUXD�����S��

%HUJLQ�'2��6WHZDUG�*$�������.DXUL���HFRORJ\��HVWDEOLVKPHQW��JURZWK�DQG�PDQDJHPHQW��1HZ�=HDODQG�,QGLJHQRXV�7UHH�
%XOOHWLQ�1R�����)RUHVW�5HVHDUFK��5RWRUXD�����S��

�
�
7LWOH� (GXFDWLRQ�DQG�FRQVXOWDWLRQ�SURFHVV�IRU�LQGLJHQRXV�IRUHVWU\�EHVW�PDQDJHPHQW�SUDFWLFHV�DQG�VWDQGDUGV�
5HVHDUFK�/HDGHU� &ROLQ�2¶/RXJKOLQ�
2UJDQLVDWLRQ� ,QGLJHQRXV�)RUHVW�&HUWLILFDWLRQ�6WHHULQJ�JURXS�
)XQGHU� 6XVWDLQDEOH�)DUPLQJ�)XQG�
5HIHUHQFH� �������
3HULRG� $XJXVW�����±-XO\������
7RWDO�IXQGLQJ� ���������
3URJUDPPH�DLPV� )RUPDWLRQ�RI�D�WHFKQLFDO�FRPPLWWHH�WR�GHYHORS�D�FRPSUHKHQVLYH�VHW�RI�LQGLJHQRXV�IRUHVW�PDQDJHPHQW�VWDQGDUGV�XQGHU�WKH�

)6&�V\VWHP�E\�-XQH�������
6L[�ZRUNVKRSV�IRU�IRUHVW�RZQHUV��WLPEHU�SURFHVVRUV�DQG�PDQXIDFWXUHUV�RQ�EHVW�SUDFWLFH�LQGLJHQRXV�IRUHVW�PDQDJHPHQW�DQG�
PDUNHWLQJ�RSSRUWXQLWLHV�IRU�LQGLJHQRXV�IRUHVW�SURGXFWV�E\�-XQH�������

5HVHDUFK�VLWHV� 1DWLRQDO�
3XEOLFO\�
DYDLODEOH�RXWSXWV�

'UDIW�)6&�1HZ�=HDODQG�LQGLJHQRXV�IRUHVW�PDQDJHPHQW�VWDQGDUGV��



�
�
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���
�
7LWOH� 3URPRWLRQ�DQG�GHYHORSPHQW�RI�SODQWHG�LQGLJHQRXV�IRUHVWU\��IRU�WLPEHU�DQG�RWKHU�XVHV��DV�D�YLDEOH�ODQG�XVH�RSWLRQ�IRU�

IDUPHUV�
5HVHDUFK�/HDGHU� 5RJHU�0DF*LEERQ�
2UJDQLVDWLRQ� 7DQH¶V�7UHH�7UXVW�
)XQGHU� 6XVWDLQDEOH�)DUPLQJ�)XQG�
5HIHUHQFH� �������
3HULRG� -XO\�����±-DQ������
7RWDO�IXQGLQJ� ���������
3URJUDPPH�DLPV� &ROOHFW��FROODWH�DQG�GLVVHPLQDWH�WR�LQWHUHVWHG�ODQG�RZQHUV�DOO�WKDW�LV�FXUUHQWO\�NQRZQ�DERXW�LQGLJHQRXV�IRUHVW�HVWDEOLVKPHQW�

DQG�PDQDJHPHQW��
5HVHDUFK�VLWHV� &DQWHUEXU\��2WDJR�
3XEOLFO\�
DYDLODEOH�RXWSXWV�

0DF*LEERQ�5��%DUWRQ�,��'RGG�0�HGV�������3URFHHGLQJV�RI�WKH�ODXQFK�RI�7DQH¶V�7UHH�7UXVW�KHOG�DW�:DKDUDX�5HJLRQDO�
3DUN��$XFNODQG���6HSWHPEHU�������7DQH¶V�7UHH�7UXVW�����S��

7DQH¶V�7UHH�7UXVW�������:RUNVKRS�RQ�JURZLQJ�QDWLYH�WUHHV��SDUWLFLSDQWV�QRWHV��
7DQH¶V�7UHH�7UXVW�QHZVOHWWHU�
7DQH¶V�7UHH�7UXVW�ZHEVLWH��ZZZ�WDQHVWUHHV�RUJ�Q]���

�
�
7LWOH� 0DQDJHPHQW�JXLGHOLQHV�IRU�SLQKROH�ERUHU�LQ�EHHFK�IRUHVWV��
5HVHDUFK�/HDGHU� (FNH�%URFNHUKRII�
2UJDQLVDWLRQ� )RUHVW�5HVHDUFK�
)XQGHU� 0$)�2SHUDWLRQDO�5HVHDUFK�
5HIHUHQFH� )50���������������
3HULRG� -XO\�����±-XQH������
7RWDO�IXQGLQJ� 1RW�DYDLODEOH�
3URJUDPPH�DLPV� 7R�SURYLGH�WR�0$)�FRQFOXVLYH�PDQDJHPHQW�JXLGHOLQHV�IRU�PLQLPLVLQJ�WKH�LQFLGHQFH�DQG�HIIHFWV�RI�SLQKROH�ERUHU�IROORZLQJ�

KDUYHVWLQJ��WR�XQGHUSLQ�SROLF\�DGYLFH�RQ�3DUW�,,,D�RI�WKH�)RUHVWV�$FW�E\�H[DPLQLQJ�WKH�HIIHFWV�RI�VODVK�DQG�VWXPS�
WUHDWPHQWV��

5HVHDUFK�VLWHV� 6WDWLRQ�&UHHN��:HVWODQG�
3XEOLFO\�
DYDLODEOH�RXWSXWV�

6XPPDU\�UHSRUWV�DW�KWWS���ZZZ�PDI�JRYW�Q]�PDIQHW�UXUDO�Q]�UHVHDUFK�DQG�GHYHORSPHQW�UHVHDUFK�UHVXOWV�



�

/DQGFDUH�5HVHDUFK�

���
�
7LWOH� /RZ�LPSDFW�VLOYLFXOWXUH��
5HVHDUFK�/HDGHU� 6XVDQ�:LVHU�
2UJDQLVDWLRQ� /DQGFDUH�5HVHDUFK�
)XQGHU� 0$)�2SHUDWLRQDO�5HVHDUFK�
5HIHUHQFH� )50���������������
3HULRG� -XO\�����±-XQH������
7RWDO�IXQGLQJ� 1RW�DYDLODEOH�
3URJUDPPH�DLPV� 7KH�JRDO�RI�WKLV�SURMHFW�ZDV�WR�PRQLWRU�D�VHW�RI�RSHUDWLRQDO�UHVHDUFK�WULDOV�RI�ORZ�LPSDFW�VLOYLFXOWXUH�ZLWK�WKH�LQWHQWLRQ�RI�SURYLGLQJ�

UHVXOWV�IRU�ORQJ�WHUP�SURWHFWLRQ�RI�EHHFK�IRUHVW�ZKLOH�DOVR�SURYLGLQJ�HFRQRPLF�EHQHILW�IURP�VXVWDLQDEOH�SURGXFWLRQ�RI�KLJK�YDOXH�
KDUGZRRGV��,Q�SDUWLFXODU�WKH�UHVHDUFK�REMHFWLYHV�ZHUH�WR�WHVW�WKH�VXVWDLQDELOLW\�RI�WKH�JURXS�VHOHFWLRQ�V\VWHP�RI�VLOYLFXOWXUH��HYDOXDWH�
WKH�LPPHGLDWH�DQG�ORQJ�WHUP�LPSOLFDWLRQV�RI�VPDOO�UHJHQHUDWLRQ�IHOOLQJV�������������KD���PRQLWRU�IRUHVW�KHDOWK��UHJURZWK��FRPSRVLWLRQ��
DQG�SODQW�ELRGLYHUVLW\�ZLWKLQ�SHUPDQHQW�WUDQVHFW�SORWV��DQG�GHYHORS�DQ�HIIHFWLYH�DQG�SUDFWLFDO�DSSURDFK�WR�PLQLPLVH�GDPDJH�E\�
SLQKROH�EHHWOHV��3ODW\SXV��WR�IRUHVW�KHDOWK�DQG�ZRRG�GHJUDGH��

5HVHDUFK�VLWHV� *UDQYLOOH�IRUHVW�DQG�6WDWLRQ�&UHHN��:HVWODQG�
3XEOLFO\�DYDLODEOH�
RXWSXWV�

$OOHQ�5%��:LVHU�6.��&RRPHV�'$��3HOW]HU�'�������6WDELOLW\�DQG�JURZWK�RI�UHVLGXDO�WUHHV�IROORZLQJ�GLVWXUEDQFH��,Q��3URFHHGLQJV�RI�
-RLQW�$XVWUDOLDQ�DQG�1HZ�=HDODQG�,QVWLWXWH�RI�)RUHVWU\�FRQIHUHQFH��4XHHQVWRZQ��S�����

%ULJQDOO�7KH\HU�06��%HQHFNH�8��%DNHU�*�������3URJUHVV�UHSRUW�IRU�JURXS�VHOHFWLRQ�UHVHDUFK�WULDOV�LQ�EHHFK�IRUHVWV�RI�6WDWLRQ�&UHHN�
DQG�*OHQKRSH��:HVWODQG��/DQGFDUH�5HVHDUFK�XQSXEOLVKHG�UHSRUW�/&����������

6XPPDU\�UHSRUWV�DW�KWWS���ZZZ�PDI�JRYW�Q]�PDIQHW�UXUDO�Q]�UHVHDUFK�DQG�GHYHORSPHQW�UHVHDUFK�UHVXOWV�
�
�
7LWOH� 0DRUL�'HYHORSPHQW�RI�,QGLJHQRXV�)RUHVWV��
5HVHDUFK�/HDGHU� 'RQ�+DPPRQG�
2UJDQLVDWLRQ� +DPPRQG�&RQVXOWLQJ�
)XQGHU� 0$)�2SHUDWLRQDO�5HVHDUFK�
5HIHUHQFH� ,&3�����
3HULRG� -XO\�����±-XQH������
7RWDO�IXQGLQJ� 1RW�DYDLODEOH�
3URJUDPPH�DLPV� 7KH�SURMHFW�FRQVLVWHG�RI�WZR�PDMRU�SDUWV��7KH�ILUVW�ZDV�D�GHWHUPLQDWLRQ�RI�WKH�ORFDWLRQ��H[WHQW�DQG�TXDOLW\�RI�WKH�IRUHVWV�LQ�0lRUL�

RZQHUVKLS��ZKLOH�WKH�VHFRQG�ZDV�WR�H[DPLQH�WKH�SRWHQWLDO�IRU�WKRVH�IRUHVWV�WR�SURGXFH�D�VXVWDLQDEOH�KDUYHVW�RI�WLPEHU�DQG�WKH�LVVXHV�
WKDW�HLWKHU�HQKDQFH�RU�LPSHGH�WKDW�SRWHQWLDO���

5HVHDUFK�VLWHV� *UDQYLOOH�IRUHVW�DQG�6WDWLRQ�&UHHN��:HVWODQG�
3XEOLFO\�DYDLODEOH�
RXWSXWV�

+DPPRQG�'�������'HYHORSPHQW�RI�0DRUL�RZQHG�LQGLJHQRXV�IRUHVWV��0$)�7HFKQLFDO�3DSHU�1R�����������0LQLVWU\�RI�$JULFXOWXUH�DQG�
)RUHVWU\��:HOOLQJWRQ�����SS��



�
�
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���
�
7LWOH� 6LOYLFXOWXUDO�PDQDJHPHQW�JXLGHOLQHV�IRU�LQGLJHQRXV�IRUHVWV�
5HVHDUFK�/HDGHU� 5RE�$OOHQ�
2UJDQLVDWLRQ� /DQGFDUH�5HVHDUFK�
)XQGHU� 0$)�2SHUDWLRQDO�5HVHDUFK�
5HIHUHQFH� )50�����
3HULRG� -XO\�����±-XQH������
7RWDO�IXQGLQJ� 1RW�DYDLODEOH�
3URJUDPPH�DLPV� 7R�GHYHORS�DQ�DSSURDFK�WR�HFRORJLFDO�VLWH�FODVVLILFDWLRQ�WKDW�ZRXOG�UHVXOW�LQ�PDQDJHPHQW�RI�LQGLJHQRXV�IRUHVWV�RQ�LQGLYLGXDO�

SURSHUWLHV�LQ�D�ZD\�WKDW�UHWDLQV�DV�IXOO�D�VHW�RI�IRUHVW�YDOXHV�DV�SRVVLEOH��,Q�SDUWLFXODU��WR�GHPRQVWUDWH�KRZ�PXOWLIDFHWHG�HFRORJLFDO�
LQIRUPDWLRQ�FDQ�EH�FROOHFWHG�RQ�LQGLYLGXDO�SURSHUWLHV�DQG�WKHQ�XVHG�WR�GHYHORS�VLOYLFXOWXUDO�V\VWHPV�WKDW�WDNH�DFFRXQW�RI�YDULDWLRQ�LQ�
VWUXFWXUH��FRPSRVLWLRQ�DQG�JURZWK�RI�H[LVWLQJ�IRUHVW�VWDQGV��7KH�DSSURDFK�ZDV�GHYHORSHG�LQ�D�SRGRFDUS�WDZD�IRUHVW�LQ�7DUDQDNL�DQG�
VXEVHTXHQWO\�GHYHORSHG�RQ�VPDOO�EODFN�EHHFK�IRUHVWV�LQ�&DQWHUEXU\�DQG�VLOYHU�EHHFK�IRUHVWV�LQ�6RXWKODQG��EHIRUH�EHLQJ�H[WHQGHG�WR�D�
����KD�DUHD�UHG�VLOYHU�EHHFK�IRUHVW�LQ�WKH�0DUXLD�9DOOH\��

5HVHDUFK�VLWHV� 7DUDQDNL��&DQWHUEXU\�
3XEOLFO\�DYDLODEOH�
RXWSXWV�

$OOHQ�5%��:LVHU�6.��%XUURZV�/(��%ULJQDOO�7KH\HU�0(�������6LOYLFXOWXUDO�UHVHDUFK�LQ�VHOHFWHG�IRUHVW�W\SHV��D�EODFN�EHHFK�IRUHVW�LQ�
&DQWHUEXU\��/DQGFDUH�5HVHDUFK�FRQWUDFW�UHSRUW�/&���������IRU�WKH�0LQLVWU\�RI�$JULFXOWXUH�DQG�)RUHVWU\��

$OOHQ�5%��:LVHU�6.��&RRPHV�'$��3HOW]HU�'�������6WDELOLW\�DQG�JURZWK�RI�UHVLGXDO�WUHHV�IROORZLQJ�GLVWXUEDQFH��,Q��3URFHHGLQJV�RI�
-RLQW�$XVWUDOLDQ�DQG�1HZ�=HDODQG�,QVWLWXWH�RI�)RUHVWU\�FRQIHUHQFH��4XHHQVWRZQ��S�����

6YDYDUVGRWWLU�.��$OOHQ�5%��%XUURZV�/(��&RRPHV�'$��:LVHU�6.��6PDOH�0��%HQHFNH�8�������6LOYLFXOWXUDO�UHVHDUFK�LQ�VHOHFWHG�IRUHVW�
W\SHV��D�SRGRFDUS�WDZD�IRUHVW�LQ�7DUDQDNL��/DQGFDUH�5HVHDUFK�FRQWUDFW�UHSRUW�/&���������IRU�WKH�0LQLVWU\�RI�$JULFXOWXUH�
DQG�)RUHVWU\�����SS��

6XPPDU\�UHSRUWV�DW�KWWS���ZZZ�PDI�JRYW�Q]�PDIQHW�UXUDO�Q]�UHVHDUFK�DQG�GHYHORSPHQW�UHVHDUFK�UHVXOWV�
�
�
�
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���

$SSHQGL[��� 6XPPDU\�RI�WKH�1=,)�,QGLJHQRXV�)RUHVW�3ROLF\�
�
,Q������WKH�1HZ�=HDODQG�,QVWLWXWH�RI�)RUHVWU\�HVWDEOLVKHG�DQ�,QGLJHQRXV�)RUHVW�:RUNLQJ�3DUW\�
�FRQYHQHG�E\�&ROLQ�2
/RXJKOLQ��WR�SUHSDUH�DQ�1=,)�3ROLF\�6WDWHPHQW�RQ�LQGLJHQRXV�IRUHVWV�WKDW�
UHIOHFWHG�WKH�YLHZV�RI�WKH�,QVWLWXWH��7KLV�LQFOXGHG�DQ�H[DPLQDWLRQ�RI�WKH�PDMRU�LVVXHV�VXUURXQGLQJ�
WKH�PDQDJHPHQW�RI�LQGLJHQRXV�IRUHVWV�DQG�D�UHYLHZ�RI�H[LVWLQJ�OHJLVODWLRQ�DQG�SROLFLHV�FRQFHUQHG�
ZLWK�LQGLJHQRXV�IRUHVWV���
7KH�HVWDEOLVKPHQW�RI�WKH�,QGLJHQRXV�)RUHVW�:RUNLQJ�3DUW\�DURVH�IURP���
•� WKH�,QVWLWXWH
V�FRQFHUQV�DERXW�WKH�DSSDUHQW�SRRU�KHDOWK�RI�ODUJH�SDUWV�RI�WKH�LQGLJHQRXV�IRUHVW�

HVWDWH��
•� WKH�IUDJPHQWHG�DQG�XQFRRUGLQDWHG�QDWXUH�RI�WKH�OHJLVODWLRQ�DGGUHVVLQJ�WKH�PDQDJHPHQW�DQG�

DGPLQLVWUDWLRQ�RI�LQGLJHQRXV�IRUHVWV��
•� WKH�ODFN�RI�IXQGLQJ�IRU�UHVHDUFK�FRQFHUQHG�ZLWK�LPSRUWDQW�LQGLJHQRXV�IRUHVW�LVVXHV��
•� WKH�ZLGHO\�GLYHUJHQW�YLHZV�E\�RUJDQLVDWLRQV�DQG�WKH�SXEOLF�DW�ODUJH�DERXW�WKH�IXWXUH�

PDQDJHPHQW�RI�LQGLJHQRXV�IRUHVWV���
�
7KH�PDLQ�SXUSRVHV�RI�WKH�SROLF\�DUH�WR�SURYLGH�D�JXLGHOLQH�IRU�PHPEHUV�RI�WKH�1=,)�ZKHQ�GHDOLQJ�
ZLWK�LQGLJHQRXV�IRUHVW�LVVXHV�DQG�WR�UDLVH�DZDUHQHVV�DPRQJVW�WKH�1=,)�PHPEHUVKLS�RI�WKH�
LPSRUWDQFH�DQG�UROH�RI�LQGLJHQRXV�IRUHVWV�LQ�WKH�1HZ�=HDODQG�HFRQRP\���
7KH�SROLF\�LV�QRW�DQ�HQG�SRLQW�LQ�IRUHVW�SROLF\�GHYHORSPHQW�E\�WKH�1=,)�EXW�PHUHO\�D�VWHSSLQJ�VWRQH�
WRZDUGV�WKH�GHYHORSPHQW�RI�D�FRPSUHKHQVLYH�1=,)�1DWLRQDO�)RUHVW�3ROLF\��1HYHUWKHOHVV��WKH�1=,)�
,QGLJHQRXV�:RUNLQJ�3DUW\�LV�FRQILGHQW�WKDW�WKLV�,QGLJHQRXV�)RUHVW�3ROLF\�6WDWHPHQW�ZLOO�ILOO�D�YRLG�
LQ�IRUHVW�SROLF\�GRFXPHQWDWLRQ��SURYLGH�XVHIXO�JXLGDQFH�WR�1=,)�PHPEHUV�DQG�KHOS�SURPRWH�WKH�
LPSRUWDQFH�RI�LQGLJHQRXV�IRUHVWV�LQ�WKH�1HZ�=HDODQG�HFRQRP\���
�
6XPPDU\�RI�3ROLF\��
7KH�1HZ�=HDODQG�,QVWLWXWH�RI�)RUHVWU\�EHOLHYHV�1HZ�=HDODQG
V�LQGLJHQRXV�IRUHVWV�KDYH�LPSRUWDQW�
HFRORJLFDO��FXOWXUDO��SURGXFWLRQ�DQG�VFLHQWLILF�YDOXHV�WKDW�FRQWULEXWH�WR�WKH�HFRQRPLF�DQG�VRFLDO�
ZHOO�EHLQJ�RI�WKH�QDWLRQ��$V�VXFK��D�IXOO�UDQJH�RI�LQGLJHQRXV�IRUHVW�W\SHV�PXVW�EH�PDLQWDLQHG��RU�
H[SDQGHG��LQ�D�KHDOWK\�VWDWH��IRU�WKH�EHQHILW�RI�SUHVHQW�DQG�IXWXUH�JHQHUDWLRQV��7R�FRQWULEXWH�WR�WKLV�
RYHUDOO�REMHFWLYH�WKH�1=,)�DGYRFDWHV�DQG�VXSSRUWV���
•� D�IRUHVW�HFRV\VWHP�PDQDJHPHQW�DSSURDFK�WR�PDQDJH�1HZ�=HDODQG
V�LQGLJHQRXV�IRUHVWV�

VXVWDLQDEO\�DQG��LQ�SDUWLFXODU��WR�VXVWDLQ�IRUHVW�SURGXFWLYLW\��KHDOWK��ELRGLYHUVLW\��VRLO�TXDOLW\��
ZDWHU�TXDOLW\��QDWXUDO�ODQGVFDSHV��DQG�WKH�IXOO�UDQJH�RI�QDWXUDO�IRUHVW�HFRORJLFDO�SURFHVVHV��

•� WKH�GHYHORSPHQW�RI�D�VWUDWHJ\�WR�SURPRWH�WKH�LQWULQVLF�YDOXHV�RI�LQGLJHQRXV�IRUHVWV�DQG�HQKDQFH�
WKHLU�VWDWXV�DV�D�FRQWULEXWRU�WR�WKH�1HZ�=HDODQG�HFRQRP\��

•� WKH�GHYHORSPHQW�RI�D�FRPSUHKHQVLYH�QDWLRQDO�GDWDEDVH�ZKLFK�FRQWLQXRXVO\�XSGDWHV�WKH�
FRQGLWLRQ��KHDOWK��ORFDWLRQ�DQG�H[WHQW�RI�LQGLJHQRXV�IRUHVWV�

•� WKH�PDLQWHQDQFH�DQG�HQKDQFHPHQW�RI�WKH�FXUUHQW�LQWHJUDWHG�UHVHDUFK�HIIRUW�FRQFHUQHG�ZLWK�WKH�
GHYHORSPHQW�RI�QHZ�PHWKRGV�WR�PDQDJH�DQG�FRQWURO�DQLPDO�DQG�SODQW�SHVWV��

•� WKH�HVWDEOLVKPHQW�RI�D�FRPSUHKHQVLYH�QDWLRQDO�LQGLJHQRXV�IRUHVW�KHDOWK�VXUYHLOODQFH�V\VWHP�WR�
SURYLGH�IXOO�FRYHUDJH�RI�WKH�QDWLRQDO�IRUHVW�HVWDWH�RQ�D�ELHQQLDO�EDVLV��DQG�LQFRUSRUDWLQJ�D�
ULJRURXV�V\VWHP�RI�ERUGHU�FRQWURO�DQG�HPHUJHQF\�UHVSRQVH��

•� WKH�SURWHFWLRQ�RI�LQGLJHQRXV�IRUHVWV�DJDLQVW�ILUH�WKURXJK�UHVHDUFK�DQG�LPSURYHG�ILUH�SUHYHQWLRQ��
GHWHFWLRQ�DQG�FRQWURO�SROLFLHV�DQG�SUDFWLFHV��
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•� WKH�PDQDJHPHQW�IRU�WLPEHU�DQG�RWKHU�SURGXFWV�UHPRYHG�XVLQJ�VLOYLFXOWXUDO�V\VWHPV�ZKLFK�OLPLW�
WKH�PDJQLWXGH�RI�WKH�UHVXOWLQJ�FKDQJHV�WR�OHYHOV�QHDU�WKRVH�WKDW�RFFXU�QDWXUDOO\�LQ�KHDOWK\�
IRUHVWV��

•� WKH�LQLWLDWLRQ�RI�D�UHVHDUFK�DQG�GHYHORSPHQW�SURJUDPPH�WR�GRFXPHQW�DQG�GHPRQVWUDWH�
HFRORJLFDOO\�VXVWDLQDEOH�VLOYLFXOWXUDO�V\VWHPV�IRU�LQGLJHQRXV�IRUHVWV�ZLWK�VXVWDLQDEOH�WLPEHU�
SURGXFWLRQ�SRWHQWLDO��

•� WKH�GHYHORSPHQW�DQG�XVH�RI�UHOLDEOH�DQG�FRQVLVWHQW�V\VWHPV�WR�PRQLWRU�WKH�VXVWDLQDEOH�
PDQDJHPHQW�RI�LQGLJHQRXV�IRUHVWV��

•� WKH�GHYHORSPHQW�RI�D�VWUHDPOLQHG�
1DWLRQDO�$SSOLFDWLRQ�DQG�&RQVHQW�6\VWHP
�IRU�WKH�
PDQDJHPHQW�RI�LQGLJHQRXV�IRUHVWV�IRU�ZRRG�SURGXFWLRQ�ZKLFK�ZRXOG�EH�LPSOHPHQWHG�E\�WKH�
0LQLVWU\�RI�$JULFXOWXUH�DQG�)RUHVWU\�XQGHU�WKH�)RUHVWV�$FW������������$PHQGPHQW��LQ�
FRRSHUDWLRQ�ZLWK�ORFDO�JRYHUQPHQW�XQGHU�WKH�5HVRXUFH�0DQDJHPHQW�$FW���

�
)XUWKHUPRUH��WKH�1=,)�VHHNV�WR�DVVLVW�LQ�SURPRWLQJ���
•� LPSURYHG�FRRSHUDWLRQ�DQG�FRRUGLQDWLRQ�EHWZHHQ�JRYHUQPHQW�GHSDUWPHQWV��ORFDO�JRYHUQPHQW�

DXWKRULWLHV��UHVHDUFK�RUJDQLVDWLRQV��1*2V��LQGLJHQRXV�IRUHVW�RZQHUV��WKH�,QGLJHQRXV�)RUHVWV�
6HFWLRQ�RI�WKH�)DUP�)RUHVWU\�$VVRFLDWLRQ�DQG�RWKHU�RUJDQLVDWLRQV��LQ�WKH�GHYHORSPHQW�RI�
VWUDWHJLHV��SROLFLHV�DQG�SODQV�IRU�PHHWLQJ�LQWHUQDWLRQDO�FRPPLWPHQWV�WKDW�DIIHFW�WKH�PDQDJHPHQW�
RI�LQGLJHQRXV�IRUHVWV��

•� SXEOLF�DZDUHQHVV�RI�WKH�,QGLJHQRXV�)RUHVW�3ROLF\��DQG�ZLWK�WKH�DVVLVWDQFH�RI�LQGLJHQRXV�IRUHVW�
RZQHUV�DQG�RWKHU�LQWHUHVWHG�SDUWLHV��WKH�PDLQWHQDQFH�RI�DQ�RYHUYLHZ�RI�LQGLJHQRXV�IRUHVW�
PDQDJHPHQW�SODQQLQJ�DQG�SUDFWLFH���

�



�

/DQGFDUH�5HVHDUFK�

���

$SSHQGL[��� ([WUDFWV�IURP�WKH�1HZ�=HDODQG�%LRGLYHUVLW\�6WUDWHJ\�DQG�GUDIW�1DWLRQDO�3ROLF\�
6WDWHPHQW�RQ�%LRGLYHUVLW\�
�
1HZ�=HDODQG�%LRGLYHUVLW\�6WUDWHJ\�
*RDO�7KUHH��+DOW�WKH�GHFOLQH�LQ�1HZ�=HDODQG¶V�LQGLJHQRXV�ELRGLYHUVLW\��
0DLQWDLQ�DQG�UHVWRUH�D�IXOO�UDQJH�RI�UHPDLQLQJ�QDWXUDO�KDELWDWV�DQG�HFRV\VWHPV�WR�D�KHDOWK\�
IXQFWLRQLQJ�VWDWH��HQKDQFH�FULWLFDOO\�VFDUFH�KDELWDWV��DQG�VXVWDLQ�WKH�PRUH�PRGLILHG�HFRV\VWHPV�LQ�
SURGXFWLRQ�DQG�XUEDQ�HQYLURQPHQWV��DQG�GR�ZKDW�HOVH�LV�QHFHVVDU\�WR��
0DLQWDLQ�DQG�UHVWRUH�YLDEOH�SRSXODWLRQV�RI�DOO�LQGLJHQRXV�VSHFLHV�DQG�VXEVSHFLHV�DFURVV�WKHLU�QDWXUDO�
UDQJH��DQG�PDLQWDLQ�WKHLU�JHQHWLF�GLYHUVLW\��

�
'UDIW�1DWLRQDO�3ROLF\�6WDWHPHQW�RQ�%LRGLYHUVLW\�
$�GUDIW�1DWLRQDO�3ROLF\�6WDWHPHQW�LV�XQGHU�SUHSDUDWLRQ�WR�JLYH�HIIHFW�WR�WKH�1HZ�=HDODQG�
%LRGLYHUVLW\�6WUDWHJ\��,W��LQFOXGHV�WKH�IROORZLQJ�REMHFWLYH�DQG�SROLF\�VWDWHPHQWV��
2EMHFWLYH������
7R�PDLQWDLQ�DQG�HQKDQFH�WKH�HFRORJLFDO�IXQFWLRQLQJ�RI�DUHDV�DQG�KDELWDWV�LPSRUWDQW�IRU�KDOWLQJ�WKH�
GHFOLQH�LQ�LQGLJHQRXV�ELRGLYHUVLW\���
3ROLF\�
��� 7KRVH�H[HUFLVLQJ�IXQFWLRQV�DQG�SRZHUV�VKRXOG��LQ�VHHNLQJ�WR�KDOW�WKH�GHFOLQH�RI�LQGLJHQRXV�

ELRGLYHUVLW\���
F�� UHFRJQLVH�WKH�FRQWULEXWLRQ�WKDW�HQKDQFHPHQW�DQG�UHVWRUDWLRQ���HLWKHU�RQVLWH�RU�RIIVLWH��FDQ�

PDNH�WR�PLWLJDWLQJ�WKH�DGYHUVH�HIIHFWV�RI�DFWLYLWLHV��
G�� HQFRXUDJH�WKH�UHVWRUDWLRQ�DQG�UHKDELOLWDWLRQ�RI�DUHDV�ZKLFK�DUH�LPSRUWDQW�IRU�KDOWLQJ�WKH�

GHFOLQH�RI�LQGLJHQRXV�ELRGLYHUVLW\��LQFOXGLQJ���
��JRRG�UHSUHVHQWDWLYH�DUHDV��
��KDELWDWV�RI�WKUHDWHQHG�SODQWV�DQG�DQLPDOV��
��WKUHDWHQHG�HFRV\VWHPV��
��DUHDV�WKDW�FDQ�DFW�DV�EXIIHUV�RU�UHVWRUH�FRQQHFWLRQV�EHWZHHQ�SULRULW\�DUHDV��
��LQGLJHQRXV�ULSDULDQ�DUHDV���

H�� HQFRXUDJH�WKH�XVH�RI�LQGLJHQRXV�VSHFLHV��ZLWK�D�SUHIHUHQFH�IRU�WKH�XVH�RI�WKH�XVH�RI�ORFDO�
JHQHWLF�VWRFN��ZKHQ�UHVWRUDWLRQ�SODQWLQJV�DUH�FDUULHG�RXW��

I�� JLYH�SULRULW\�WR�ZRUNLQJ�LQ�SDUWQHUVKLS�ZLWK�RWKHUV��LQ�SDUWLFXODU�UHVRXUFH�RZQHUV�DQG�XVHUV��
�
�


