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1R�SDUW�RI� WKLV�ZRUN�FRYHUHG�E\�FRS\ULJKW�PD\�EH�UHSURGXFHG�RU�FRSLHG� LQ�DQ\�IRUP�RU�E\�
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&RQWHQWV�

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

���� 'ULYHUV��SURFHVVHV��DQG�LPSDFWV�RI�ODQG�XVH�FKDQJH�LQ�WKH�0DUOERURXJK�6RXQGV��� ��
���� ([LVWLQJ�.QRZOHGJH ������������������������������������������������������������������������������������������������ ��
���� 6XSSRUWLQJ�5HVHDUFK ��������������������������������������������������������������������������������������������� ���

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

$SSHQGL[��� 0HWKRGV�IRU�9DOXLQJ�)RUHVW�(FRV\VWHP�6HUYLFHV ������������������������������������ ���
�
�



��
�

/DQGFDUH�5HVHDUFK�

��� ,QWURGXFWLRQ�

�
0XFK� ODQG� LQ� WKH� HDVWHUQ�0DUOERURXJK� 6RXQGV� LV� FXUUHQWO\� FRYHUHG� E\� UDGLDWD� SLQH� IRUHVW�
�HLWKHU� SODQWHG� RU� VHOI�VRZQ��� RU� VHFRQGDU\� IRUHVW� DQG� VFUXE� �RIWHQ� PL[HG� ZLWK� JRUVH����
%HFDXVH�RI� ORZ� UHWXUQV� IRU� UDGLDWD�SLQH� �H[DFHUEDWHG� LQ� WKHVH� DUHDV�E\�KLJK�KDUYHVWLQJ� DQG�
WUDQVSRUW� FRVWV��� VRPH� ODQGRZQHUV� DUH� FRQVLGHULQJ� VXEGLYLVLRQ� DQG� DOWHUQDWLYH� ODQG� XVHV�
IROORZLQJ�KDUYHVW��$OWHUQDWLYH�ODQG�XVHV�IROORZLQJ�VXEGLYLVLRQ�LQFOXGH�FRQWLQXLQJ�LQ�UDGLDWD�
SLQH� IRUHVWU\�� WKH�HVWDEOLVKPHQW�RI�PL[HG� IRUHVWV�RI� LQGLJHQRXV�DQG�H[RWLF� WUHH�VSHFLHV��DQG�
UHVWRUDWLRQ�RI�LQGLJHQRXV�IRUHVW�DQG�ZLOGOLIH��(DFK�RI�WKHVH�KDV�D�GLIIHUHQW�PL[�RI�HFRQRPLF��
HQYLURQPHQWDO�DQG�VRFLDO�RXWFRPHV��
�
0DUOERURXJK�'LVWULFW�&RXQFLO��0'&��ZDQW�ODQG�XVH�FKDQJH�WR�EH�PDQDJHG�WR�HQVXUH�WKH�EHVW�
SRVVLEOH� HFRQRPLF�� HQYLURQPHQWDO� DQG� VRFLDO� RXWFRPH�� ,Q� WKH� 0DUOERURXJK� 6RXQGV��
YHJHWDWLRQ� WUDQVLWLRQ� IURP� UDGLDWD� SLQH� IRUHVW� LQYROYHV� FRQWDLQLQJ� QDWXUDO� UDGLDWD� SLQH�
UHJHQHUDWLRQ��PLQLPLVLQJ� WKH� LPSDFWV�RI� ODQG�GLVWXUEDQFH� IURP�KDUYHVWLQJ��DQG�VXFFHVVIXOO\�
HVWDEOLVKLQJ�DQ�DOWHUQDWLYH� ODQG�FRYHU��7KLV� WUDQVLWLRQ�QHHGV� WR�RFFXU�ZLWKRXW�FRPSURPLVLQJ�
HQYLURQPHQWDO�YDOXHV��H�J���VRLO�DQG�ZDWHU���DQG�LGHDOO\�ZLWK�LQFUHDVHV�LQ�VRPH�RI�WKHVH�YDOXHV�
�H�J���ELRGLYHUVLW\���
�
7KLV�UHSRUW�LV�D�SUHOLPLQDU\�H[SORUDWLRQ�RI�LVVXHV�DQG�SRVVLEOH�DSSURDFKHV�WR�IDFLOLWDWLQJ�
HQYLURQPHQWDOO\�DQG�HFRQRPLFDOO\�VRXQG�WUDQVLWLRQV�LQ�YHJHWDWLRQ�FRYHU��,W�LV�UHFRPPHQGHG�
WKDW�0'&�QRZ�DSSURDFK�(QYLUROLQN�IRU�D�PHGLXP�DGYLFH�JUDQW�WR�FRQVROLGDWH�DQG�H[SDQG�RQ�
WKH�DYDLODEOH�LQIRUPDWLRQ��DV�WKH�EDVLV�RI�VWUDWHJ\�GHYHORSPHQW��

��� %DFNJURXQG�

�
/DQG�XVH� FKDQJHV�RFFXU�ZKHQ� WKHUH� LV�PDUNHW� GHPDQG� IRU� D� OHJDO� XVH� WKDW� LV� HFRQRPLFDOO\�
YLDEOH�� 8QGHU� WKH�0'&�0DUOERURXJK� 6RXQGV� 5HVRXUFH�0DQDJHPHQW� 3ODQ�� VXEGLYLVLRQ� RI�
ODQG�]RQHG�5XUDO���LV�D�FRQWUROOHG�DFWLYLW\�WR�D�PLQLPXP�VL]H�RI����KHFWDUHV��:LWK�WKH�FXUUHQW�
ORZ�OHYHOV�RI�UHWXUQ�IRU�SURGXFWLRQ�IRUHVWU\�DQG�WKH�LQFUHDVLQJ�YDOXH�RI�FRDVWDO�SURSHUW\��PRUH�
ODQG�RZQHUV�DUH�OLNHO\�WR�FRQVLGHU�VXEGLYLVLRQ�WR����KHFWDUH�VPDOO�KROGLQJV��
�
0'&�KDYH�UHFHLYHG�D�VXEGLYLVLRQ�DSSOLFDWLRQ�IURP�6RXQGV�RI�)RUHVWV��62)��IRU�D�SURSHUW\�RI�
����� KD� RI� PRGHUDWH� WR� VWHHS� KLOO� FRXQWU\� DW� 2\VWHU� %D\�� 3RUW� 8QGHUZRRG�� 7KH� SURSHUW\�
FRQVLVWV�RI�D�PL[�RI�UHJHQHUDWLQJ�QDWLYH�IRUHVW��UDGLDWD�SLQH�SODQWDWLRQ��DQG�UHFHQW�SLQH�IRUHVW�
FXWRYHU�� 7KH� SODQQHG� VXEGLYLVLRQ� LV� IRU� ��� ORWV� RI� ���� KD��0'&�KDYH� LQLWLDWHG� D� ODQG�XVH�
VXFFHVVLRQ�SURMHFW�XVLQJ�WKH�62)�VXEGLYLVLRQ�DSSOLFDWLRQ�DV�D�FDVH�VWXG\��ZLWK�WKH�REMHFWLYH�
RI�GHYHORSLQJ�EHVW�SUDFWLFH�ODQG�PDQDJHPHQW�JXLGHOLQHV�IRU�ODQG�XVH�FKDQJHV�RI�WKLV�W\SH���
�
7KH� )RXQGDWLRQ� IRU� 5HVHDUFK� 6FLHQFH� DQG� 7HFKQRORJ\� �)567�� KDV� HVWDEOLVKHG� D� UHVHDUFK�
IXQG� �(QYLUROLQN�� WR� IXQG� UHVHDUFK�RUJDQLVDWLRQV� WR� SURYLGH�5HJLRQDO�&RXQFLOV�ZLWK� DGYLFH�
DQG� VXSSRUW� IRU� UHVHDUFK� RQ� LGHQWLILHG� HQYLURQPHQWDO� WRSLFV� DQG� SURMHFWV�� 7KH� VFKHPH�
VXSSRUWV� 5HJLRQDO� &RXQFLOV� LQ� WZR� DUHDV� RI� HQYLURQPHQWDO� PDQDJHPHQW�� DGDSWLQJ�
PDQDJHPHQW� WRROV� WR� ORFDO� QHHGV�� DQG� WUDQVODWLQJ� HQYLURQPHQWDO� VFLHQFH� NQRZOHGJH� LQWR�
SUDFWLFDO�DGYLFH���
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�
$�������� �H[FO��*67��JUDQW� KDV� EHHQ�PDGH� WR�0'&� WR�KHOS� WKHP� LGHQWLI\� WKH� LQIRUPDWLRQ�
QHHGV� DQG� UHFHLYH� DGYLFH� RQ� VFLHQFH� WKDW� PD\� EH� DEOH� WR� VXSSRUW� WKH� ODQG�XVH� VXFFHVVLRQ�
SURMHFW�� 7KLV� UHSRUW� VXPPDULVHV� ILQGLQJV� IURP� YLVLWV� E\� /DQGFDUH� 5HVHDUFK� DQG� 0DVVH\�
8QLYHUVLW\�VWDII�WR�WKH�0DUOERURXJK�6RXQGV�LQ�$SULO�DQG�0D\�������

��� 2EMHFWLYHV�

�
7KLV�UHSRUW��

•� UHYLHZV� WKH� GULYHUV�� SURFHVVHV�� DQG� LPSDFWV� RI� ODQG�XVH� FKDQJH� LQ� WKH�0DUOERURXJK�
6RXQGV��

•� LGHQWLILHV� WKH� FRQWULEXWLRQ� H[LVWLQJ� VFLHQFH� NQRZOHGJH� FDQ�PDNH� LQ� GHYHORSLQJ� EHVW�
SUDFWLFH�ODQG�PDQDJHPHQW�JXLGHOLQHV��DQG�WKH�DUHDV�LQ�ZKLFK�NQRZOHGJH�LV�ODFNLQJ��

•� SURSRVHV� D� VHULHV� RI� DFWLYLWLHV� WR� IDFLOLWDWH� WKH� GHYHORSPHQW� RI� EHVW� SUDFWLFH� ODQG�
PDQDJHPHQW�JXLGHOLQHV�DQG�WR�LQLWLDWH�UHVHDUFK�WR�DGGUHVV�NQRZOHGJH�JDSV��

��� 0HWKRGV�

�
0LFKDHO�.UDXVVH��/DQGFDUH�5HVHDUFK��DQG�,RQD�0F&DUWK\��0DVVH\�8QLYHUVLW\��YLVLWHG�3RUW�
8QGHUZRRG�DQG�%OHQKHLP�RQ����$SULO�������'XULQJ�WKH�YLVLW�WKH\�YLHZHG�WKH�62)�SURSHUW\�
DQG�PHW�ZLWK�3DXO�0LOOHQ��0LOOHQ�$VVRFLDWHV�/WG��FRQWUDFWHG�WR�0'&�DV�SURMHFW�FRRUGLQDWRU���
0LNH�%HOO� �0'&�%LRVHFXULW\� RIILFHU���'DYH� 6WDUN� �9DOXHU��$OH[DQGHU�+D\ZDUG� /WG��� 5RQ�
6XWKHUODQG� �([HFXWLYH� 2IILFHU��0DUOERURXJK� )RUHVW� ,QGXVWULHV� $VVRFLDWLRQ��� 3DXO�:LOOLDPV�
�50FR�DQG�FRQVXOWDQW�WR�62)���DQG�,DQ�6KDSFRWW��0'&�3ROLF\�$QDO\VW�DQG�SURMHFW�PDQDJHU���
�
%UXFH� %XUQV� �/DQGFDUH� 5HVHDUFK�� YLVLWHG� 3RUW� 8QGHUZRRG� DQG� VLWHV� LQ� 4XHHQ� &KDUORWWH�
6RXQG�ZLWK�3DXO�0LOOHQ�RQ����0D\�������
�
7KLV� UHSRUW� LV� EDVHG� RQ� REVHUYDWLRQV� DQG� GLVFXVVLRQ� GXULQJ� WKRVH� YLVLWV�� D� EULHI� UHYLHZ� RI�
UHOHYDQW�UHVHDUFK��DQG�UHIOHFWLRQV�RQ�WKH�FULWLFDO�IDFWRUV�LQ�WKH�ODQG�XVH�FKDQJH�SURFHVVHV�WKDW�
ZHUH�REVHUYHG��

��� 5HVXOWV�

�
���� 'ULYHUV��SURFHVVHV��DQG�LPSDFWV�RI�ODQG�XVH�FKDQJH�LQ�WKH�0DUOERURXJK�6RXQGV��
7KH�GHWHUPLQDQWV�RI�ODQG�XVH�DQG�ODQG�XVH�FKDQJH�DUH�FRPSOH[��$�VLPSOH�PRGHO�RI�ODQG�XVH�
FKDQJH�WKDW�LQFRUSRUDWHV�HOHPHQWV�FRPPRQO\�FRQVLGHUHG�WR�EH�LQYROYHG�LV�WKDW�RI�6WDYLQV�DQG�
-DIIH��������LQ�ZKLFK�ODQG�XVH�LV�UHODWHG�WR�H[SHFWHG�QHW�UHWXUQV��WKH�FRVWV�RI�ODQG�XVH�FKDQJH��
DQG�WKH�UHODWLYH�ULVN�RI�DOWHUQDWH�ODQG�XVHV��L�H��IDFWRUV�WKDW�GHWHUPLQH�H[SHFWHG�XWLOLW\��5HFHQW�
UHVHDUFK�VXSSRUWV�WKLV��.HUU�DQG�+HQG\��������XVH�SURGXFW�SULFH�LQGLFHV�DV�VXUURJDWHV�IRU�QHW�
UHWXUQV�DQG�VKRZ�WKHUH�LV�D�JRRG�UHODWLRQVKLS�EHWZHHQ�VKHHS�DQG�EHHI�SULFHV�DQG�WKH�VKDUH�RI�
UXUDO�ODQG�LQ�WKLV�XVH��ZLWK�ODQG�XVH�VKDUH�ODJJLQJ�SULFHV�E\��±��\HDUV��
�
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7KH�UHODWLRQVKLS�EHWZHHQ�IRUHVW�SURGXFW�SULFHV�DQG�WKH�VKDUH�RI�ODQG�LQ�IRUHVWU\�LV��KRZHYHU��
OHVV�FOHDU��7KH�UDWH�RI�QHZ�SODQWLQJ�DSSHDUV�WR�EH�UHDVRQDEO\�FORVHO\�UHODWHG�WR�IRUHVW�SURGXFW�
SULFHV�EXW�WKH�WRWDO�VKDUH�RI�IRUHVWU\�KDV�LQFUHDVHG�VWHDGLO\�XQWLO�YHU\�UHFHQWO\��UHJDUGOHVV�RI�
VKRUW�WHUP� SULFH� IOXFWXDWLRQV�� 7KH� ODWWHU� WUHQG� PD\� EH� DEDWLQJ�� 5HFHQW� \HDUV� KDYH� VHHQ�
FRQYHUVLRQV�RI�IRUHVW�ODQG�WR�SDVWRUDO�XVH�LQ�WKH�FHQWUDO�1RUWK�,VODQG�ZLWK�LQFUHDVHG�SULFHV�IRU�
GDLU\�� VKHHS� DQG� EHHI� SURGXFWV� DQG� LPSURYHG� FRQYHUVLRQ� PHWKRGV� PDNLQJ� FRQYHUVLRQ�
HFRQRPLFDOO\� YLDEOH�� 7KH� 62)� SURSRVDO� WR� FRQYHUW� ODQG� WR� FRDVWDO� VPDOO�KROGLQJV� LQ� WKH�
0DUOERURXJK�6RXQGV�FRXOG�EH�VHHQ�DV�FRQVLVWHQW�ZLWK�D�WUHQG�IRU�PRYHPHQWV�LQ�H[SHFWHG�QHW�
UHWXUQV�WR�GULYH�ODQG�XVH��
�
7KH� FRQYHUVLRQ� FRVWV� RI� ODQG�XVH� FKDQJH� DUH� OLNHO\� WR� UHVXOW� LQ� VRPH� LQHUWLD� LQ� WKH�
UHVSRQVLYHQHVV� WR�FKDQJHV� LQ�QHW� UHWXUQV�EHWZHHQ� ODQG�XVHV�� ,Q� WKH�FDVH�RI� ORQJ�OLYHG�FURSV�
OLNH� IRUHVWV�� ODQG� WHQGV� WR�EH�FRQYHUWHG�DW� WKH�SRLQW�RI�KDUYHVW��ZKLFK� LQ� WXUQ� LV�VHQVLWLYH� WR�
SULFHV�DW�PDWXULW\��7KH�DJH�FODVV�GLVWULEXWLRQ�RI�IRUHVWV�LQ�0DUOERURXJK�'LVWULFW��LQFOXGLQJ�WKH�
6RXQGV��KLJKOLJKWV�WKH�LQFUHDVH�LQ�WKH�DUHD�RI�IRUHVW�UHDFKLQJ�KDUYHVW�DJH�DW�WKH�SUHVHQW�WLPH��
�
7DEOH����$UHD�$JH�FODVV�'LVWULEXWLRQV�LQ�0DUOERURXJK�DV�DW���$SULO������
��� $JH�FODVV��\HDUV��

7HUULWRULDO�
$XWKRULW\� ���� ����� ������ ������ ������ ������ ������ ������ ������ ������ ������ 7RWDO�

0DUOERURXJK�
'LVWULFW� ������� ������� ������� ����� ����� ����� ���� ��� ��� ��� �� �������

7RWDO��KD�� ������� ������� ������� ������� ������� ������� ����� ���� ���� ���� ���� ��������

6RXUFH��0LQLVWU\�RI�$JULFXOWXUH�DQG�)RUHVWU\�
�
$Q�DGGLWLRQDO�VRXUFH�RI�UHYHQXH�WKDW�PD\�LQ�IXWXUH�LQIOXHQFH�UHWXUQV�WR�SDUWLFXODU�ODQG�XVHV�LV�
WKH�JURZLQJ�QXPEHU�RI�HFRV\VWHP�PDUNHWV�EHLQJ�HVWDEOLVKHG�ZRUOGZLGH��([DPSOHV�RI� WKHVH�
LQFOXGH�DFWLYH�&DUERQ�PDUNHWV�LQ�(XURSH�DQG�$XVWUDOLD��PDUNHWV�IRU�ZHWODQG�UHVWRUDWLRQ�DQG�
SROOXWLRQ�HPLVVLRQV�FUHGLWV�LQ�WKH�86$��PDUNHWV�IRU�WUDGLQJ�VDOLQLW\�FUHGLWV�LQ�$XVWUDOLD��DQG�
PDUNHW�EDVHG� PHFKDQLVPV� IRU� SXUFKDVLQJ� ELRGLYHUVLW\� FRQVHUYDWLRQ� DQG� ZDWHU� TXDOLW\�
SURWHFWLRQ�LQ�&HQWUDO�$PHULFD�DQG�$XVWUDOLD��VHH�KWWS���ZZZ�HFRV\VWHPPDUNHWSODFH�FRP����
(OHPHQWV�RI�WKLV�DSSURDFK�DUH�EHLQJ�FRQVLGHUHG�LQ�1HZ�=HDODQG�IRU�PDQDJLQJ�ZDWHU�TXDOLW\�
LVVXHV�LQ�/DNH�7DXSR�DQG�WKH�5RWRUXD�/DNHV��
�
7KH�SURFHVVHV�RI�ODQG�XVH�FKDQJH�REVHUYHG�GXULQJ�RXU�YLVLWV�WR�WKH�0DUOERURXJK�6RXQGV�DUH�
VXPPDULVHG� LQ�)LJXUH����7KH�FRVWV�RI� ODQG�XVH�FKDQJH�GR�QRW�DOO� IDOO�RQ� WKH� ODQG�RZQHU�RU�
SRWHQWLDO�SXUFKDVHU��7KH�HQYLURQPHQWDO�FRVWV�RI�YHJHWDWLRQ�WUDQVLWLRQ�DQG�WKH�FRQVWUXFWLRQ�RI�
LPSHUYLRXV� VXUIDFHV� �EDWWHUV�� URDGV�� KRXVH� VLWHV�� URRIV� HWF�� ±� LQFUHDVHG� VXUIDFH� UXQRII��
SRWHQWLDO� VHGLPHQWDWLRQ�� FKDQJHV� LQ� WKH� UHVLGHQW� SRSXODWLRQ� DQG� LQ� HPSOR\PHQW�� YLVXDO� DQG�
DPHQLW\� LPSDFWV� ±� FDQ� EH� VLJQLILFDQW� DQG� DUH� ERUQH� E\� WKH�ZLGHU� FRPPXQLW\��4XDQWLI\LQJ�
WKHVH�LV�GLIILFXOW�DQG�YHU\�OLPLWHG�GDWD�DUH�DYDLODEOH�WKDW�DUH�GLUHFWO\�UHOHYDQW�WR�1HZ�=HDODQG�
RU�WR�WKH�SDUWLFXODU�FRQWH[W�RI�WKH�0DUOERURXJK�6RXQGV��$�VXPPDU\�RI�WKH�PHWKRGV�XVHG�WR�
TXDQWLI\�VRPH�RI�WKHVH�YDOXHV�LV�LQFOXGHG�LQ�$SSHQGL[������
�
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��

�
�
)LJ���� $VSHFWV�RI�/DQG�XVH�6XFFHVVLRQ�LQ�WKH�0DUOERURXJK�6RXQGV�
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���� ([LVWLQJ�NQRZOHGJH�
$�QXPEHU�RI� VRXUFHV�RI� LQIRUPDWLRQ�H[LVW�RU�FRXOG�EH�UHDVRQDEO\�HDVLO\�FROODWHG� WR�VXSSRUW�
ODQGRZQHU� DQG�&RXQFLO�GHFLVLRQ�PDNLQJ�RQ� ODQG�XVH� FKDQJH�DQG� VXEGLYLVLRQ��)XQGDPHQWDO�
TXHVWLRQV� IRU� DQ\� ODQGRZQHU� FRQVLGHULQJ� ODQG�XVH� RSWLRQV� DUH� WKH� SURILWDELOLW\� RI� WKH�
DOWHUQDWLYHV��WKH�H[SHQGLWXUH�RU�LQYHVWPHQW�UHTXLUHG��DQG�WKH�LPSDFW�RI�ODQG�XVH�RQ�SURSHUW\�
YDOXH��
�

3URILWDELOLW\�RI�ODQG�XVH�DOWHUQDWLYHV�LQ�WKH�0DUOERURXJK�6RXQGV�
7KH�SUHVHQW�ODQG�XVH�SDWWHUQ�LQ�WKH�6RXQGV�LV��LQ�SDUW��WKH�SURGXFW�RI�D�VHULHV�RI�*RYHUQPHQW�
OHG� HQFRXUDJHPHQW� VFKHPHV�� ,Q� VRPH� FDVHV� WKH� H[SHFWDWLRQV� FUHDWHG� DW� WKH� WLPH� RI�
GHYHORSPHQW�KDYH�QRW�EHHQ�UHDOLVHG��7KH�0'&�ZRXOG�EHQHILW�IURP�XS�WR�GDWH��LQGHSHQGHQW�
LQIRUPDWLRQ�RQ�WKHVH�LVVXHV�WR�VXSSRUW�SODQQLQJ�DQG�SROLF\�GHYHORSPHQW��DQG�FRXOG�SURYLGH�
WKLV�WR�ODQGRZQHUV��

�
��� 3ODQWDWLRQ�IRUHVWU\�ZLWK�3LQXV�UDGLDWD�

7KH� WZR� PDMRU� LVVXHV� ZLWK� UHVSHFW� WR� WKH� SURILWDELOLW\� RI� UDGLDWD� SLQH� LQ� WKH�0DUOERURXJK�
6RXQGV�DUH�����WKH�LPSDFW�RI�IRUHFDVW�ORQJ�WHUP�ORJ�DQG�WLPEHU�SULFHV�DQG�H[WUDFWLRQ�FRVWV�RQ�
H[SHFWHG�UDWHV�RI�UHWXUQ�RQ�LQYHVWPHQW��DQG�����ZRRG�TXDOLW\�FKDUDFWHULVWLFV�RI�ORJV�JURZQ�LQ�
WKH�6RXQGV�DQG�WKHLU�LPSOLFDWLRQV�IRU�VLOYLFXOWXUH�URWDWLRQ�OHQJWK�DQG�YDOXH��

�
'DWD�DQG�SRWHQWLDO�VRXUFHV�DUH�DV�IROORZV��

•� &XUUHQW� JURZLQJ� DQG� H[WUDFWLRQ� FRVWV� �0DUOERURXJK� )RUHVW� ,QGXVWULHV�
$VVRFLDWLRQ�RU�ORFDO�FRQVXOWDQWV���

•� 7KH� TXDOLW\� DQG� YDOXH� RI� ORJV� SURGXFHG� IURP� WKH� 0DUOERURXJK� 6RXQGV�
�0DUOERURXJK�)RUHVW�,QGXVWULHV�$VVRFLDWLRQ�RU�ORFDO�FRQVXOWDQWV���

•� )RUHFDVWV� RI� WKH� ORQJ�WHUP� RXWORRN� IRU� UDGLDWD� SLQH� ORJ� DQG� WLPEHU� SULFHV�
�0LQLVWU\�RI�$JULFXOWXUH�DQG�)RUHVWU\��'$1$�FRQVXOWLQJ���

•� ([SHFWHG� UDWHV� RI� UHWXUQ� IRU� DOWHUQDWLYH� SURGXFWLYH� HQWHUSULVHV�� H�J��� SDVWRUDO�
IDUPLQJ��/RFDO�DJULFXOWXUDO�FRQVXOWDQWV���

�
��� $OWHUQDWLYH�DSSURDFKHV�WR�IRUHVWU\�

7KHUH�DUH�D�QXPEHU�RI�SRWHQWLDO�PRGHOV�IRU�WKLV�DSSURDFK��7DL�7DQH�)RUHVW�LQ�4XHHQ�&KDUORWWH�
6RXQG�� DQG� WKH�0LOOHU� UHSRUW� RQ� WKH�0LOOLJ�SURSHUW\� LQ�.HQHSHUX�6RXQG�DUH� WZR�H[DPSOHV��
7KH� ODWWHU� LQFOXGHV� D� GHWDLOHG� HFRQRPLF� DQDO\VLV� E\�:ULJKWVRQ� )RUHVWU\� 6HUYLFHV�� 5HJXODU�
UHYLHZ�RI� WKH�RSHUDWLRQDO� FRVWV� DQG� ORJ�SULFH� IRUHFDVWV� XVHG� LQ� WKDW� UHSRUW�ZRXOG�SURYLGH� D�
YDOXDEOH� GDWDVHW� IRU� 0'&� VWDII� DQG� QHZ� ODQGRZQHUV�� 7KH� SULQFLSOHV� RI� LQWHJUDWHG� RU�
ODQGVFDSH�EDVHG�IRUHVW�GHVLJQ�KDYH�EHHQ�GHVFULEHG�DQG�XVHG�IRU�RYHU����\HDUV�DQG�WKHUH�DUH�D�
QXPEHU� RI� FRQVXOWDQWV� H[SHULHQFHG� LQ� WKHLU� XVH� LQ� 1HZ� =HDODQG�� 0'&� FRXOG� FRQVLGHU�
FRQWUDFWLQJ� WKH� GHYHORSPHQW� RI� D� VSHFLILF� VHW� RI� GHVLJQ� JXLGHOLQHV� IRU� WKH� 0DUOERURXJK�
6RXQGV��

�
'DWD�DQG�SRWHQWLDO�VRXUFHV�DUH�DV�IROORZV��

•� 6SHFLHV� VHOHFWLRQ� DQG� JURZLQJ� FRVWV� �(16,6��0DUOERURXJK� )RUHVW� ,QGXVWULHV�
$VVRFLDWLRQ��ORFDO�FRQVXOWDQWV���

•� )RUHFDVWV�RI�WKH�ORQJ�WHUP�RXWORRN�IRU�VSHFLDOLVW�VSHFLHV�WLPEHU�SULFHV��(16,6��
0LQLVWU\�RI�$JULFXOWXUH�DQG�)RUHVWU\��1=�)DUP�)RUHVWU\�$VVRFLDWLRQ���

•� /DQGVFDSH� SODQQLQJ� SULQFLSOHV� IRU� WKH� 0DUOERURXJK� 6RXQGV� �/RFDO�
FRQVXOWDQWV��/LQFROQ�8QLYHUVLW\���



�
�

/DQGFDUH�5HVHDUFK�

��

�
��� (FRV\VWHP�PDUNHWV�

(FRV\VWHP�PDUNHWV� DUH� EHLQJ� UDSLGO\� GHYHORSHG� LQ�$XVWUDOLD�� (XURSH�� DQG�1RUWK�$PHULFD��
DQG�DUH�EHLQJ�FRQVLGHUHG� LQ�1HZ�=HDODQG��7KH� LQFOXVLRQ�RI� DGGLWLRQDO� UHYHQXH� VWUHDPV� IRU�
QRQ�FRQVXPSWLYH� VHUYLFHV� SURYLGHG� E\� D� ODQG� XVH� PD\� DOWHU� LWV� SURILWDELOLW\� UHODWLYH� WR�
DOWHUQDWLYH� ODQG� XVHV� RU� LWV� DELOLW\� WR� UHWXUQ� D� OHYHO� RI� SURILWDELOLW\� DERYH� D� WULJJHU�OHYHO��$�
UHYLHZ� RI�PDUNHWV� DQG� SURMHFWV� EHLQJ� LPSOHPHQWHG� LQ�$XVWUDOLD� DQG�1RUWK�$PHULFD�ZRXOG�
SURYLGH�0'&�ZLWK�PRGHOV�RI�LQFHQWLYH�PHFKDQLVPV�WKDW�PLJKW�EH�DSSURSULDWH�LQ�WKH�6RXQGV��
DQG� D� VXPPDU\� RI� SULFHV� DOUHDG\� EHLQJ� DFKLHYHG� ZRXOG� SURYLGH� ODQG� RZQHUV� ZLWK� VRPH�
LQGLFDWLRQ�RI�WKH�W\SH�DQG�PDJQLWXGH�RI�SRVVLEOH�IXWXUH�UHYHQXH�RSSRUWXQLWLHV��

�
'DWD�DQG�SRWHQWLDO�VRXUFHV�DUH�DV�IROORZV��

•� 9DOXDWLRQ�RI�HFRV\VWHP�VHUYLFHV�LQ�1HZ�=HDODQG�±�PHWKRGV�DQG�VWXGLHV�WR�GDWH�
�/DQGFDUH�5HVHDUFK��/LQFROQ�8QLYHUVLW\��

•� 3ULQFLSOHV� DQG� RSWLRQV� IRU� WKH� XVH� RI� PDUNHW� EDVHG� LQVWUXPHQWV� WR� SXUFKDVH�
HFRV\VWHP�VHUYLFHV��/DQGFDUH�5HVHDUFK��7KH�7UHDVXU\��

•� &DVH�VWXGLHV�RI�$XVWUDOLDQ�HFRV\VWHP�VHUYLFH�PDUNHWV��9LFWRULD�'HSDUWPHQW�RI�
3ULPDU\�,QGXVWULHV��/DQGFDUH�5HVHDUFK��

�
.H\�LVVXHV�IRU�YHJHWDWLRQ�PDQDJHPHQW� �
�

��� 0DQDJHPHQW�RI�3LQXV�UDGLDWD�
7KH�WKUHH�PDMRU�LVVXHV�IRU�UDGLDWD�SLQH�DUH�GHWHUPLQLQJ�ZKDW�DUHDV�RI�SLQH�FDQ�EH�KDUYHVWHG��
PDQDJLQJ� SLQH� UHJHQHUDWLRQ� DIWHU� UHPRYDO�� DQG� UHPRYLQJ� SLQH� IRUHVW� WKDW� FDQ� QRW� EH�
KDUYHVWHG��
�
*XLGHOLQHV� WR� GHWHUPLQH� ZKLFK� SLQH� LV� SRWHQWLDOO\� KDUYHVWDEOH� ZRXOG� EH� EDVHG� RQ� ERWK�
HQYLURQPHQWDO�DQG�HFRQRPLF�FRQVLGHUDWLRQV���+DUYHVWLQJ�VRPH�SLQH�EORFNV�VKRXOG�SHUKDSV�EH�
DYRLGHG�IRU�HQYLURQPHQWDO�UHDVRQV��H�J���KDUYHVWLQJ�RQ�VWHHS�VORSHV�RU�DURXQG�ZDWHUZD\V�PD\�
OHDG� WR�XQGHVLUDEOH�GHJUDGDWLRQ�RI�VRLO�DQG�ZDWHU�YDOXHV�� � ,W�PD\�EH�XQSURILWDEOH� WR�KDUYHVW�
RWKHU�SLQHV�XQGHU�FXUUHQW�HFRQRPLF�FRQGLWLRQV�RI�KLJK�H[WUDFWLRQ�DQG�WUDQVSRUW�FRVWV��
�
7KH� VSUHDG� DQG� LQYDVLRQ� RI� SLQH� LV� GHWHUPLQHG� E\� LWV� HFRORJLFDO� FKDUDFWHULVWLFV���
8QGHUVWDQGLQJ�WKHVH�FKDUDFWHULVWLFV�FDQ�OHDG�WR�HIIHFWLYH�PDQDJHPHQW�VWUDWHJLHV�WR�SUHYHQW�RU�
UHGXFH� WKH� VSUHDG� RI� SLQH�� � 3LQHV� GR� QRW� JHQHUDOO\� LQYDGH� LQWDFW� IRUHVW� �5LFKDUGVRQ� HW� DO��
������� � ,QYDVLRQ� JHQHUDOO\� RFFXUV� DIWHU� VRPH� IRUP� RI� GLVWXUEDQFH�� VXFK� DV� ILUH� RU� ORJJLQJ��
FDXVHV�VRLO�GLVWXUEDQFH�DQG�FUHDWHV�JDSV�LQ�WKH�FDQRS\���7KH�YDVW�PDMRULW\�RI�VHHG�IDOOV�FORVH�
WR� WKH� SDUHQW� WUHH�� DOWKRXJK� D� IHZ� VHHG� FDQ� EH� GLVSHUVHG� ORQJ� GLVWDQFHV� E\� WKH� ZLQG���
6HHGOLQJV�GHYHORS�EHVW�LQ�IXOO�VXQOLJKW�DQG�WKH�EHVW�VHHGOLQJ�EHG�LV�PRLVW�PLQHUDO�VRLO�IUHH�RI�
FRPSHWLQJ� YHJHWDWLRQ�� � +RZHYHU�� VHHG� LV� QRW� SHUVLVWHQW� LQ� WKH� VHHG� EDQN� �0ROHV�	�'UDNH�
������� VR� WKHUH� LV� D� VKRUW� LQYDVLRQ� ZLQGRZ� DIWHU� GLVWXUEDQFH� ZKHQ� D� VLWH� LV� SDUWLFXODUO\�
VXVFHSWLEOH�WR�SLQH�LQYDVLRQ���7KHVH�FRQVLGHUDWLRQV�VXJJHVW�WKDW�SLQH�PDQDJHPHQW�LV�SRVVLEOH�
WR�SUHYHQW�SLQH�VSUHDG���7KLV�FRXOG�EH�DFFRPSOLVKHG�E\�QRW�DOORZLQJ�DQ�LQYDVLRQ�ZLQGRZ�WR�
RSHQ�XS��H�J���SRLVRQLQJ�RU�ULQJ�EDUNLQJ�SLQHV�LQ�VLWX���RU�PDQDJLQJ�UHJURZWK�EHIRUH�FRQHV�DUH�
SURGXFHG��)XUWKHU�ZRUN�ZRXOG�EH�QHFHVVDU\�WR�GRFXPHQW�DQG�SKRWRJUDSK�D�UDQJH�RI�VLWXDWLRQV�
LQ� WKH�6RXQGV� WKDW�FRXOG�EH�SUHVHQWHG� WR� ODQGRZQHUV�DV�FDVH� VWXGLHV�� �7KHVH�ZRXOG�YDU\� LQ�
WHUPV� RI� PDQDJHPHQW� DSSURDFK� �H�J��� GLIIHUHQW� ZD\V� RI� FRQWUROOLQJ� SLQHV� DQG� WKHLU�
FRQVHTXHQFHV��DQG�DW�GLIIHUHQW�WLPHV�VLQFH�WKDW�PDQDJHPHQW�DSSURDFK�ZDV�DSSOLHG����

�
'DWD�DQG�SRWHQWLDO�VRXUFHV�DUH�DV�IROORZV��



�

/DQGFDUH�5HVHDUFK�

•� &RQWURO�RI�SLQH�ZLOGLQJV��0'&��(16,6��/DQGFDUH�5HVHDUFK��
•� &RQWURO�RI�SLQH�UHJHQHUDWLRQ��/DQGFDUH�5HVHDUFK��(16,6��/RFDO�FRQVXOWDQWV��
•� 5HPRYDO� RI� PDWXUH� SLQH� IRUHVW� ZLWKRXW� KDUYHVWLQJ� �/DQGFDUH� 5HVHDUFK��

(16,6��ORFDO�FRQVXOWDQWV��
�
��� 9HJHWDWLRQ�VXFFHVVLRQ�DQG�ELRGLYHUVLW\�

7KH� PDLQ� LVVXHV� ZLWK� FXUUHQW� YHJHWDWLRQ� VXFFHVVLRQ� LQ� WKH� 0DUOERURXJK� 6RXQGV� DUH� WKH�
DEVHQFH�RI�VHHG�VRXUFHV�RI�PDQ\�IRUPHUO\�GRPLQDQW�DQG�ORQJ�OLYHG�IRUHVW�VSHFLHV��:DOOV�	�
/DIIDQ� ������� VPDOO� SRSXODWLRQV� RI� VRPH� LPSRUWDQW� VHHG�GLVSHUVLQJ� ELUGV�� H�J��� NHUHUX� IRU�
WDZD�� DQG� WKH� SUREDEOH� LQDELOLW\� RI� WKH� EHHFK� VSHFLHV� WR� QDWXUDOO\� GLVSHUVH� LQWR� VHFRQGDU\�
IRUHVW� EHFDXVH� RI� WKH� DEVHQFH� RI� WKHLU� P\FRUUKL]DO� V\PELRQWV� LQ� WKH� VRLO�� � $V� ZHOO�� PDQ\�
VXFFHVVLRQV� EHJLQ� ZLWK� JRUVH�� ZKLFK� KDV� DQ� LQIOXHQFH� RQ� WKH� WUDMHFWRU\� RI� VXFFHVVLRQ�
�:LOOLDPV�������� �7KH�FXUUHQW�GRPLQDQW� VSHFLHV� LQ� IRUHVW� VXFFHVVLRQV� LQ�PRVW�SODFHV� LQ� WKH�
6RXQGV� DUH� D� QXPEHU� RI� SLRQHHULQJ� VKRUW�OLYHG� VKUXE� KDUGZRRGV�� H�J��� ILYH�ILQJHU�� PDKRH��
ZLQHEHUU\��NRURPLNR��DQG�WUHH�IHUQV��PDLQO\�PDPDNX��� �:LWKRXW�VRPH�IRUP�RI�LQWHUYHQWLRQ�
�H�J���SODQWLQJ��VHHGLQJ��WR�IDFLOLWDWH�WKH�LQWURGXFWLRQ�RI�VSHFLHV�RI�PRUH�GHYHORSHG�LQGLJHQRXV�
IRUHVW��PDQ\�DUHDV�PD\�QRW�UHDFK�WKH�SRWHQWLDO�ELRGLYHUVLW\�YDOXHV�RI�ZKLFK�WKH\�DUH�FDSDEOH�
�RU�DW�OHDVW�ZLWKLQ�D�UHDVRQDEOH�WLPHIUDPH���
�
/DQGRZQHUV�LQ�WKLV�DUHD�GR�QRW�KDYH�FOHDU�JXLGHOLQHV�WR�����HYDOXDWH�ZKDW�SRVVLEOH�RSWLRQV�IRU�
YHJHWDWLRQ�FRYHU�FRXOG�RFFXU�RQ�WKHLU�SURSHUWLHV��DQG�����PDQDJH�WKRVH�YHJHWDWLRQ�WUDQVLWLRQV���
$�VHFRQG�VWDJH�(QYLUROLQN�SURMHFW�ZRXOG�DOORZ�WKH�GHYHORSPHQW�RI�WKHVH�JXLGHOLQHV�EDVHG�RQ�
H[LVWLQJ�PDQDJHPHQW�H[SHULHQFH�DQG�LQIRUPDWLRQ��DQG�WKH�SUHVHQWDWLRQ�RI�WKHVH�JXLGHOLQHV�WR�
ODQGRZQHUV�� $JDLQ�� D� UDQJH� RI� VLWXDWLRQV� ZRXOG� EH� GRFXPHQWHG� DQG� SKRWRJUDSKHG� LQ� WKH�
6RXQGV�DQG�SUHVHQWHG�WR�ODQGRZQHUV�DV�FDVH�VWXGLHV��,Q�WKLV�FDVH�VXFFHVVLRQDO�FKDQJHV�ZLWK�
WLPH�LQ�YHJHWDWLRQ�FRPPXQLWLHV�ZRXOG�EH�GRFXPHQWHG���6XFK�LQIRUPDWLRQ�FRXOG�EH�SUHVHQWHG�
WR�ODQGRZQHUV�LQ�ZRUNVKRSV�RU�LQ�DQ�LQIRUPDWLRQ�OHDIOHW��
�
'DWD�DQG�SRWHQWLDO�VRXUFHV�DUH�DV�IROORZV��

•� 9HJHWDWLRQ�VXFFHVVVLRQV��/DQGFDUH�5HVHDUFK��
•� 0DQDJHPHQW�JXLGHOLQHV��/DQGFDUH�5HVHDUFK��/RFDO�FRQVXOWDQWV��

�
��� 2WKHU�ELRGLYHUVLW\�RSWLRQV�

3DUWLFXODU�YHJHWDWLRQ�DQG�SHVW�PDQDJHPHQW�RSWLRQV� LQFRUSRUDWHG� LQWR� ODQG�PDQDJHPHQW�FDQ�
KDYH�VLJQLILFDQW�HIIHFWV�RQ�ZLOGOLIH�SRSXODWLRQV���0DQ\�ELUG�VSHFLHV�DUH�OLPLWHG�E\�SUHGDWLRQ��
DQG� PDQ\� LQLWLDWLYHV� ZLWKLQ� 1HZ� =HDODQG� QRZ� VLJQLILFDQWO\� UHGXFH� SUHGDWRU� QXPEHUV�
�LQFOXGLQJ� PXVWHOLGV�� FDWV�� SRVVXPV� DQG� VKLS� UDWV��� ZKLFK� UHVXOWV� LQ� LQFUHDVHG� ELUG�
SRSXODWLRQV�� �2QH�PRGHO� LV�WR�LQWHQVLYHO\�PDQDJH�D�FRUH�DUHD�IRU�ELUG�SRSXODWLRQV�WKDW�WKHQ�
FRQWULEXWHV� WR� LQFUHDVHG�ELUG�SUHVHQFH�RYHU�D� ODUJHU� UHJLRQ� �WKH� µKDOR¶� HIIHFW��� �7KH�YDULRXV�
SHQLQVXODV�RI�WKH�0DUOERURXJK�6RXQGV�PDNH�WKH�DUHD�LGHDO�IRU�VXFK�DQ�LQLWLDWLYH��
�
)RRG�UHVRXUFHV�PD\�QRW�OLPLW�SRSXODWLRQ�VL]H�EXW�GR�GHWHUPLQH�ELUG�PRYHPHQW��DQG�WKHUHIRUH�
WKH� DELOLW\� RI� ELUGV� WR� GLVSHUVH� VHHGV�� � 3ODQWLQJ� ELUG�DWWUDFWDQW� SODQWV� DV� SDUW� RI� YHJHWDWLRQ�
PDQDJHPHQW�PD\�KHOS�GLVSHUVH�VHHG�WKURXJKRXW�WKH�UHJLRQ��
�
'DWD�DQG�SRWHQWLDO�VRXUFHV�DUH�DV�IROORZV��

•� 6SHFLHV�VHOHFWLRQ��/DQGFDUH�5HVHDUFK��
•� 3HVW�FRQWURO�VWUDWHJLHV��/DQGFDUH�5HVHDUFK��0'&��

�



�
�

/DQGFDUH�5HVHDUFK�

���

6XEGLYLVLRQ�LQ�WKH�0DUOERURXJK�6RXQGV�
7KHUH�DUH�WZR�LVVXHV�WR�FRQVLGHU�LQ�UHODWLRQ�WR�WKH�SRWHQWLDO�IRU�VXEGLYLVLRQ�RI�ODUJH�SURSHUWLHV�
LQ� WKH� 6RXQGV��7KH� ILUVW� LV� WKH� OLNHOLKRRG� RI� VXFK� VXEGLYLVLRQV� LQFUHDVLQJ� LQ� QXPEHU� XQGHU�
FXUUHQW� SODQQLQJ� UXOHV�� 7KH� VHFRQG� LV� WKH� LPSDFW� RI� VXEGLYLVLRQ� RQ� WKH� 'LVWULFW� HFRQRP\��
LQIUDVWUXFWXUH�DQG�UXUDO�HQYLURQPHQW��

�
��� 7KH�HFRQRPLFV�RI�UXUDO�VXEGLYLVLRQ�

$Q� LQFUHDVH� LQ� UXUDO� VXEGLYLVLRQ� LQ� WKH�6RXQGV� LV� OLNHO\� LI�QHW� UHWXUQV� IURP�VXEGLYLVLRQ� DUH�
JUHDWHU� WKDQ� QHW� UHWXUQV� IURP� DOWHUQDWLYH� ODQG� XVHV�� 7KH� 62)� FDVH� VWXG\� SURYLGHV� DQ�
RSSRUWXQLW\�WR�LQYHVWLJDWH�WKH�HFRQRPLFV�RI�UXUDO�VXEGLYLVLRQ�LQ�WKH�6RXQGV�ILUVW�E\�DVVHVVLQJ�
YDOXH�SUH�VXEGLYLVLRQ�EDVHG�RQ�DQDO\VLV�RI�ODUJHU�6RXQGV�SURSHUW\�VDOHV��7KLV�YDOXH�FDQ�WKHQ�
EH�FRPSDUHG�ZLWK�YDOXH�RI�WKH�VXEGLYLVLEOH�EORFN�XVLQJ�K\SRWKHWLFDO�VXEGLYLVLRQ�EXGJHW�DQG�
GLVFRXQWHG� FDVK�IORZ� PHWKRGRORJ\�� 7KLV� DQDO\VLV� ZLOO� SURYLGH� DQ� LQGLFDWLRQ� RI� WKH� ODQG�
RZQHU¶V�UHWXUQ�RQ�SURSHUW\�GHYHORSPHQW��

�
'DWD�DQG�SRWHQWLDO�VRXUFHV�DUH�DV�IROORZV��

•� $QDO\VLV�RI� VDOHV� LQ� WKH�0DUOERURXJK�6RXQGV�DUHD�DQG�RWKHU� UHOHYDQW�FRDVWDO�
VDOHV� LQIRUPDWLRQ� �H�J���&++� UHFHQW� FRDVWDO� VDOHV�� �$OH[DQGHU�+D\ZDUG�/WG��
0DVVH\�8QLYHUVLW\��

•� 6XEGLYLVLRQ�GHYHORSPHQW�FRVWV��3URSHUW\�GHYHORSHU��
•� (FRQRPLF�HYDOXDWLRQ�RI�VXEGLYLVLRQ�DOWHUQDWLYHV��0DVVH\�8QLYHUVLW\��/DQGFDUH�

5HVHDUFK��
�

��� 7KH�LPSDFWV�RI�UXUDO�VXEGLYLVLRQ�
7KH�0DUOERURXJK�6RXQGV�5HVRXUFH�0DQDJHPHQW�3ODQ�KDV�DV�D�NH\�REMHFWLYH�WKH�SURWHFWLRQ�RI�
WKH�FKDUDFWHU�DQG�DPHQLW\�RI� UXUDO�DUHDV��7KH�DLP�RI� WKH�DVVRFLDWHG�SROLFLHV� LV� WR�³PDLQWDLQ�
H[LVWLQJ� DQG� HQFRXUDJH� QHZ� DFWLYLWLHV� DQG� VRXUFHV� RI� HPSOR\PHQW�� DOORZ� VXVWDLQDEOH�
GLVWULEXWLRQ�RI�XWLOLWLHV�DQG�VHUYLFHV��DQG�SURWHFW�UXUDO�UHVRXUFHV´��7KH�HFRQRPLF�LPSDFW�RI�D�
UHGXFWLRQ� LQ� WKH� DUHD� RI� SODQWDWLRQ� IRUHVWU\� FDQ� EH� HVWLPDWHG� XVLQJ� UHJLRQDO� LQSXW� RXWSXW�
DQDO\VLV� DQG� LQFRPH� DQG� HPSOR\PHQW� PXOWLSOLHUV� IRU� WKH� IRUHVWU\� VHFWRU�� 7KH� LPSDFW� RQ�
LQIUDVWUXFWXUH� �URDGV�� VFKRROV�� DQG� XWLOLWLHV��� WKH� YLVXDO� HIIHFW� RI� EXLOGLQJV� DQG� DQFLOODU\�
VWUXFWXUHV�� DQG� WKH�FKDQJH� LQ� UXUDO�FKDUDFWHU� LQFOXGLQJ�SULYDF\�� UXUDO�RXWORRN�� VSDFLRXVQHVV��
DQG�TXLHWQHVV��DUH�OHVV�HDVLO\�TXDQWLILHG���
�
'DWD�DQG�SRWHQWLDO�VRXUFHV�DUH�DV�IROORZV��

•� 5HJLRQDO�HFRQRPLF�LPSDFW�RI�ODQG�XVH�FKDQJH��/DQGFDUH�5HVHDUFK��
•� 6RFLDO� LPSDFWV� RI� ODQG�XVH� FKDQJH� �7D\ORU� %DLQHV�� /LQFROQ� 8QLYHUVLW\��

/DQGFDUH�5HVHDUFK���
�
���� 6XSSRUWLQJ�5HVHDUFK�

5HDOLVLQJ�QRQ�PDUNHW�YDOXHV�
7KH� UDQJH�RI�QRQ�PDUNHW�YDOXHV�DVVRFLDWHG�ZLWK� UXUDO� ODQG�XVH� LQ� WKH�0DUOERURXJK�6RXQGV�
�)LJXUH����LV�QRW�XQLTXH��7KH�UHODWLYH�LPSRUWDQFH�RI�WKH�LQGLYLGXDO�YDOXHV�LV��KRZHYHU��TXLWH�
GLIIHUHQW�IURP�WKDW�LQ�RWKHU�FRQWH[WV��2I�SDUWLFXODU�LPSRUWDQFH�LQ�WKH�6RXQGV�LV�WKH�LPSDFW�RI�
ODQG�XVH�RQ�YLVXDO�DPHQLW\��RQ�ELRGLYHUVLW\�DQG�RQ�VRFLDO�LQIUDVWUXFWXUH��URDGV��HPSOR\PHQW��
ZKLOH�LPSDFWV�RQ�FDUERQ�VHTXHVWUDWLRQ�DUH�OHVV�LPSRUWDQW��PRYLQJ�RQH�IRUHVW�W\SH�WR�DQRWKHU���
,PSDFWV�RI�ODQG�XVH�RQ�VHGLPHQW�PRYHPHQW�DQG�ZDWHU�TXDOLW\�DUH�FULWLFDO�LQ�WKH�6RXQGV��JLYHQ�
WKH� VWHHS� VORSHV� DQG� VHQVLWLYH�PDULQH� HQYLURQPHQWV��0'&� KDYH� H[LVWLQJ� ODQG� GLVWXUEDQFH��
YHJHWDWLRQ� UHPRYDO�� DQG� ULSDULDQ� PDQDJHPHQW� FRQWUROV� WKDW� DUH� GHVLJQHG� WR� PDQDJH� WKHVH�



�
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HIIHFWV��:KLOH�WKH�SURFHVV�RI�YHJHWDWLRQ�WUDQVLWLRQ�IURP�RQH�IRUHVW�FRYHU�WR�DQRWKHU�PD\�UHVXOW�
LQ� VLJQLILFDQW� LQFUHDVHV� LQ� VHGLPHQWDWLRQ� RU� GHWHULRUDWLRQ� LQ� ZDWHU� TXDOLW\� RYHU� D� OLPLWHG�
SHULRG��ORQJ�WHUP�UDWHV�RI�VHGLPHQW�ORVV�VKRXOG�QRW�EH�VLJQLILFDQWO\�DIIHFWHG��
�
3RWHQWLDO�HFRQRPLF�YDOXDWLRQ�UHVHDUFK�WKDW�ZRXOG�DVVLVW�WKH�3URMHFW�

•� 5HDOLVLQJ�ODQGVFDSH�YDOXHV�DVVRFLDWHG�ZLWK�GLIIHUHQW�ODQG�XVHV�E\��
o� TXDQWLI\LQJ� ODQGVFDSH� YDOXHV� XVLQJ� D� VWDWHG� SUHIHUHQFH� VXUYH\� RI� UHVLGHQWV��

YLVLWRUV�� DQG� WRXULVWV� �IHUU\� SDVVHQJHUV��� 7KH� VXUYH\� FRXOG� XVH� D� VHULHV� RI�
DOWHUQDWH� ODQGVFDSH� RSWLRQV�� LQFOXGLQJ� WKH� IROORZLQJ� HOHPHQWV�� KRXVHV� DQG�
EXLOGLQJV��MHWWLHV��VKUXEODQG��ZLOGLQJ�SLQHV��IRUHVW�SODQWDWLRQV��DQG�LQGLJHQRXV�
IRUHVW�

o� HYDOXDWLQJ�DOWHUQDWLYH�PHWKRGV�RI�OLQNLQJ�ODQG�XVH�SROLF\�WR�ODQGVFDSH�YDOXHV��
•� 5HDOLVLQJ�WKH�ELRGLYHUVLW\�FRQVHUYDWLRQ�YDOXHV�DVVRFLDWHG�ZLWK�DOWHUQDWH�ODQG�XVHV�E\��

o� LGHQWLI\LQJ� DQ� DSSURSULDWH� ELRGLYHUVLW\� LQGH[� IRU� 0DUOERURXJK� 6RXQGV�
HQYLURQPHQWV�

o� DVVHVVLQJ� WKH� ELRGLYHUVLW\� VWDWXV� RI� SDVWRUDO� IDUPV�� IRUHVW� SODQWDWLRQV��
VKUXEODQG��DQG�UHJHQHUDWLQJ�LQGLJHQRXV�IRUHVW�

o� HYDOXDWLQJ� DOWHUQDWLYH� PHWKRGV� RI� OLQNLQJ� SD\PHQWV� WR� LQFUHDVHG� OHYHOV� RI�
ELRGLYHUVLW\��

�
5XUDO�VXEGLYLVLRQ�PRGHO�IRU�WKH�0DUOERURXJK�6RXQGV�

7KH� 62)� VXEGLYLVLRQ� SURYLGHV� DQ� H[WUHPHO\� XVHIXO� FDVH� VWXG\�� 9HJHWDWLYH� FRYHU� YDULHV�
ZLGHO\�EHWZHHQ� WKH�VXUYH\HG� ORWV��DQG�DV� WKHVH� ORWV�VHOO� WKH�SULFH� WKDW� WKH�PDUNHW�SODFHV�RQ�
GLIIHUHQW�YHJHWDWLYH�FRYHUV�FDQ�EH�GHULYHG��7KHUH�LV�DOVR�YDULDWLRQ�LQ�HOHYDWLRQ��YLHZ��DVSHFW�
DQG�DFFHVV� WR�KRXVH� VLWHV�EHWZHHQ� WKH� ORWV� WKDW� FRQWULEXWH�D� VLJQLILFDQW�SDUW�RI� WKH�SURSHUW\�
YDOXH�� $QDO\VLV� RI� WKLV� LQIRUPDWLRQ�� WRJHWKHU� ZLWK� RWKHU� UHOHYDQW� ORFDO� DQG� QDWLRQDO� VDOHV�
LQIRUPDWLRQ�DQG�GHYHORSPHQW�FRVW�GDWD��FDQ�EH�XVHG�WR�EXLOG�D�PRGHO�WR�DVVHVV�KRZ�UHWXUQ�RQ�
GHYHORSPHQW�LV�OLNHO\�WR�YDU\�ZLWK�FRYHU�DQG�KRXVH�VLWH�FKDUDFWHULVWLFV��
�
7KLV�ZLOO�SURYLGH�XVHIXO�LQIRUPDWLRQ�IRU�SURSHUW\�RZQHUV�FRQWHPSODWLQJ�VXEGLYLVLRQ��KHOSLQJ�
WKHP� SUH�SODQ� URDGLQJ�� ORJJLQJ� DQG� SRVW�KDUYHVW� PDQDJHPHQW� WR� PD[LPLVH� GHYHORSPHQW�
UHWXUQ��7KH�FDVH�VWXG\�ZLOO�DOVR�SURYLGH�LQIRUPDWLRQ�RQ�WKH�PDQDJHPHQW�DQG�GHYHORSPHQW�RI�
VPDOO�KROGLQJV�WR�PD[LPLVH�RZQHUV¶�UHWXUQ�RQ�LQYHVWPHQW�LQ�WKH�FXUUHQW�PDUNHW��
�
3RWHQWLDO�3URSHUW\�9DOXDWLRQ�5HVHDUFK�WKDW�ZRXOG�DVVLVW�WKH�3URMHFW�±�62)�FDVH�VWXG\��

•� ,QWHUYLHZ�WKH�SXUFKDVHUV� WR� LGHQWLI\�IHDWXUHV�RQ�ZKLFK�WKH\�SODFHG�LPSRUWDQFH�ZKHQ�
EX\LQJ�WKH�SURSHUW\�

•� &RPELQH�KDUYHVW�DQG�SRVW�KDUYHVW�PDQDJHPHQW�FRVWV�ZLWK�LQFRPH�IURP�VDOHV�RI�VPDOO�
KROGLQJV�WR�DVVHVV�UHWXUQ�RQ�LQYHVWPHQW�LQ�D�VXEGLYLVLRQ�GHYHORSPHQW�

•� *DWKHU�GDWD�RQ�SXUFKDVHUV�SODQV�IRU�SURSHUW\�PDQDJHPHQW�DQG�GHYHORSPHQW�
•� %XLOG�D�SURILOH�RI�UHWXUQ�RQ�LQYHVWPHQW�LQ�D�VPDOO�KROGLQJ�IRU�WKH�UDQJH�RI�ODQG�XVHV�

LGHQWLILHG��DOORZLQJ�IRU�SURSHUWLHV�RI�YDU\LQJ�VORSH��DVSHFW��DFFHVV�DQG�VRLO�W\SH��
�



�
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���

��� &RQFOXVLRQV�

�
0'&�KDYH�VXEGLYLVLRQ�FRQWUROV�LQ�SODFH�WKDW�SURYLGH�D�IUDPHZRUN�WR�PDLQWDLQ�UXUDO�FKDUDFWHU�
DQG� DPHQLW\�� 7KHVH� FRQWUROV� DUH� XQGHUSLQQHG� E\� WKH� JRDOV� RI� VXVWDLQLQJ� WKH� SRWHQWLDO� IRU�
SURGXFWLYH� XVH�� SURWHFWLQJ� YHJHWDWLRQ� FRYHU� �IRU� ERWK� YLVXDO� DPHQLW\� DQG� VRLO� DQG� ZDWHU�
FRQVHUYDWLRQ�SXUSRVHV���DQG�DYRLGLQJ�FRQIOLFW�EHWZHHQ�DGMRLQLQJ�DFWLYLWLHV��
�
7KH�VXEGLYLVLRQ�RI�ODUJH�SURSHUWLHV�LQWR�VPDOO�KROGLQJV�KDV�WKH�SRWHQWLDO�WR�LQWURGXFH�D�UDQJH�
RI� QHZ� ODQGRZQHUV� ZLWK� OLPLWHG� H[SHULHQFH� DQG� NQRZOHGJH� RI� UXUDO� ODQG� XVH� DQG�
PDQDJHPHQW�� 7KHVH� RZQHUV� PD\� UHTXLUH� DGGLWLRQDO� VXSSRUW� DQG� LQIRUPDWLRQ� WR� HQVXUH� WKH�
REMHFWLYHV�RI�WKH�5HVRXUFH�0DQDJHPHQW�3ODQ�DUH�PHW��7KH�2\VWHU�%D\�FDVH�VWXG\�SURYLGHV�DQ�
RSSRUWXQLW\�WR��

•� H[DPLQH�WKH�HFRQRPLF��HQYLURQPHQWDO�DQG�VRFLDO�RXWFRPHV�RI�D�VXEGLYLVLRQ�GHFLVLRQ��
•� GHYHORS�JXLGHOLQHV�IRU�IXWXUH�VXEGLYLVLRQV�LQ�WKH�0DUOERURXJK�6RXQGV��DQG�
•� H[SORUH� WKH� SRWHQWLDO� IRU� LQQRYDWLYH� SROLFLHV� DQG� SURJUDPPHV� WR� LQIOXHQFH�

HQYLURQPHQWDO�RXWFRPHV��
�
7KLV�GLVFXVVLRQ�SDSHU�KDV�UHYLHZHG�WKH�FRPSOH[�DUUD\�RI�IDFWRUV� LQYROYHG�LQ� WKH�SURFHVV�RI�
ODQG�XVH� FKDQJH� LQ� WKH�0DUOERURXJK�6RXQGV�� ,W� LGHQWLILHV� DUHDV� RI� H[LVWLQJ� NQRZOHGJH� WKDW�
FRXOG� KHOS�0'&� DQG� ODQGRZQHUV� LQ� ODQG�XVH� SROLF\� DQG� ODQG�XVH� GHFLVLRQV�� DQG� SURSRVHV�
VRPH� DGGLWLRQDO� UHVHDUFK� WR� VXSSRUW� WKH� SURFHVV�� 7KH� GHYHORSPHQW� RI� QHZ� SROLFLHV� DQG�
SURJUDPPHV�ZRXOG� EH� D� VHFRQG� SKDVH� WR� WKH� SURFHVV�� EDVHG� RQ� WKH� IRXQGDWLRQ� RI� H[LVWLQJ�
NQRZOHGJH�DQG�UHVHDUFK�SURSRVHG�LQ�WKLV�UHSRUW��
�

��� 5HFRPPHQGDWLRQV�

�
7KDW� WKH�0'&� UHTXHVW� DQ� (QYLUROLQN�PHGLXP� DGYLFH� JUDQW� WR� VXSSRUW� WKH� SUHSDUDWLRQ� DQG�
SUHVHQWDWLRQ�RI�LQIRUPDWLRQ�RQ��

•� SURILWDEOH�ODQG�XVH�RSWLRQV�IRU�WKH�0DUOERURXJK�6RXQGV�
•� UHVWRUDWLRQ�RI�LQGLJHQRXV�IRUHVW�LQ�WKH�0DUOERURXJK�6RXQGV�
•� VXEGLYLVLRQ�LQ�WKH�0DUOERURXJK�6RXQGV�

�
7KDW�0'&��/DQGFDUH�5HVHDUFK�DQG�0DVVH\�8QLYHUVLW\��

•� DJUHH�RQ�D�VHW�RI�UHVHDUFK�SULRULWLHV��DQG��
•� MRLQWO\� VHHN� IXQGLQJ� WR� LQLWLDWH� D� VPDOO� QXPEHU� RI� KLJK� SULRULW\� UHVHDUFK� SURMHFWV� WR�

VXSSRUW�WKH�ODQG�XVH�VXFFHVVLRQ�SURMHFW��
�



�
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��� $FNQRZOHGJHPHQWV�

�
7KH�DXWKRUV�WKDQN�3DXO�0LOOHQ�IRU�KLV�JHQHURXV�DVVLVWDQFH�ZLWK�WKH�ILHOG�YLVLWV�DQG�WKLV�UHSRUW��
DQG�%LOO�'\FN�IRU�KLV�HQWKXVLDVWLF�VXSSRUW�RI�WKH�SURMHFW��
�
)XQGLQJ�IRU�WKLV�ZRUN�ZDV�SURYLGHG�E\�WKH�)RXQGDWLRQ�IRU�5HVHDUFK�6FLHQFH�DQG�7HFKQRORJ\�
WKURXJK�WKH�(QYLUROLQN�IXQG��DGYLFH�JUDQW�0/'&����
�

��� 5HIHUHQFHV�

�
.HUU�6��+HQG\� -�������'ULYHUV�RI� UXUDO� ODQG�XVH� LQ�1HZ�=HDODQG��(VWLPDWHV� IURP�1DWLRQDO�

'DWD�� 0RWX� (FRQRPLF� DQG� 3XEOLF� 3ROLF\� 5HVHDUFK�� 'UDIW� SDSHU� SUHSDUHG� IRU� 1=$(�
&RQIHUHQFH�������

0ROHV� $7�� 'UDNH� '5� ������ 3RWHQWLDO� FRQWULEXWLRQV� RI� WKH� VHHG� UDLQ� DQG� VHHG� EDQN� WR�
UHJHQHUDWLRQ� RI� QDWLYH� IRUHVW� XQGHU� SODQWDWLRQ� SLQH� LQ� 1HZ� =HDODQG�� � 1HZ� =HDODQG�
-RXUQDO�RI�%RWDQ\�������±����

5LYDV�3DOPD�5�������6RFLDO� DQG�HQYLURQPHQWDO�YDOXDWLRQ� DV� D� WRRO� IRU� IRUHVW�PDQDJHPHQW���
1HZ�=HDODQG�-RXUQDO�RI�)RUHVWU\����������±����

5LFKDUGVRQ�'0��:LOOLDPV�3$��+REEV�5-�������3LQH�LQYDVLRQV�LQ�WKH�6RXWKHUQ�+HPLVSKHUH��
GHWHUPLQDQWV�RI�VSUHDG�DQG�LQYDGDELOLW\���-RXUQDO�RI�%LRJHRJUDSK\��������±�����

6WDYLQV�51��-DIIH�$%�������8QLQWHQGHG�LPSDFWV�RI�SXEOLF�LQYHVWPHQWV�RQ�SULYDWH�GHFLVLRQV��
WKH�GHSOHWLRQ�RI�IRUHVWHG�ZHWODQGV��$PHULFDQ�(FRQRPLF�5HYLHZ�����������±�����

:DOOV�*<��/DIIDQ�0'�������1DWLYH�YHJHWDWLRQ�DQG�VRLO�SDWWHUQV�LQ�WKH�0DUOERURXJK�6RXQGV��
6RXWK�,VODQG��1HZ�=HDODQG���1HZ�=HDODQG�-RXUQDO�RI�%RWDQ\��������±�����

:LOOLDPV�3$�������)RUHVW�VXFFHVVLRQ�WKURXJK�JRUVH�DQG�NDQXND�� �1HZ�=HDODQG�*HRJUDSKLF�
������±����

�
�
�
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���

$SSHQGL[��� 0HWKRGV�IRU�9DOXLQJ�)RUHVW�(FRV\VWHP�6HUYLFHV�
�

9DOXDWLRQ�DSSURDFK� 0HWKRGV�±�ZKDW�LV�YDOXHG� ([DPSOHV�RI�DSSOLFDWLRQ�
0DUNHW�SULFHV�
9DOXHV�GLUHFWO\�EDVHG�RQ�PDUNHW�
SULFHV�RI�JRRGV�RU�EHQHILWV��RU�
LQGLUHFWO\�DQDO\VLQJ�FRVWV�RU�
EHQHILWV�RI�PDLQWDLQLQJ�QRQ�PDUNHW�
DVVHWV�

3UHYHQWDWLYH�H[SHQGLWXUH��FRVWV�WR�
SUHYHQW�HQYLURQPHQWDO�GDPDJH�
�
3URGXFWLYLW\�PHWKRG��FKDQJH�LQ�
SURGXFWLRQ�GXH�WR�HQYLURQPHQWDO�LPSDFW�
�
+XPDQ�FDSLWDO�DSSURDFK��HIIHFWV�RI�
HQYLURQPHQWDO�FRQGLWLRQV�LQ�KHDOWK�
�
5HSODFHPHQW�FRVW��FRVW�WR�UHSODFH�
VRPHWKLQJ�GDPDJHG�
�
2SSRUWXQLW\�FRVW��DOWHUQDWLYH�XVHV�

3HVW�FRQWURO��HURVLRQ�FRQWURO�
�
�
(IIHFWV�RQ�WUHH�JURZWK�GXH�WR�QXWULHQW�
GHILFLW�
�
+HDOWK�FRVWV�RI�SROOXWLRQ�UHODWHG�
LOOQHVVHV�
�
&RVW�WR�UHVWRUH�WUDFNV�ORVW�LQ�
KDUYHVWLQJ�
�
9DOXH�RI�SUHVHUYLQJ�IRUHVW�EORFNV�

6XUURJDWH�PDUNHW�
9DOXHV�LQGLUHFWO\�XVLQJ�DQ\�
LQGLFDWRU�WKDW�FDQ�UHIOHFW�ZKDW�
SHRSOH�DUH�ZLOOLQJ�WR�SD\�WR�DYRLG�
DGYHUVH�HQYLURQPHQWDO�HIIHFWV�

7UDYHO�FRVW��HQYLURQPHQWDO�JRRG�LQ�
WHUPV�RI�FRVW�DVVRFLDWHG�ZLWK�WUDYHO�DQG�
WLPH�
�
+HGRQLF�SULFH��HQYLURQPHQWDO�TXDOLW\�
EDVHG�RQ�SURSHUW\�SULFHV�RU�ZDJHV�
�
3UR[\�JRRG��PDUNHWHG�JRRG�WR�HVWLPDWH�
YDOXH�RI�HQYLURQPHQWDO�JRRG�

5HFUHDWLRQ�YDOXH�RI�SODQWDWLRQ�IRUHVW�
EORFNV�
�
�
/DQGVFDSH�YDOXH�RI�SODQWDWLRQV�
�
�
9DOXH�RI�UHFUHDWLRQDO�DPHQLWLHV�LQ�
SODQWDWLRQV�
�

�6WDWHG�3UHIHUHQFHV�
'HWHUPLQHV�WKH�VWUHQJWK�LQ�
FRQVXPHU¶V�SUHIHUHQFHV�IRU�JRRGV�
DQG�VHUYLFHV�WKDW�DUH�QRW�FXUUHQWO\�
PDUNHWHG�RU�FORVHO\�UHODWHG�WR�DQ\�
PDUNHWHG�JRRGV��

&RQWLQJHQW�YDOXDWLRQ��SUHIHUHQFHV�IRU�
JRRGV�DQG�VHUYLFHV�WKDW�DUH�QRW�
PDUNHWHG�
�
&RQWLQJHQW�UDQNLQJ��3UHIHUUHG�UDQN�
DOWHUQDWLYHV�IRU�UHVRXUFH��DOORFDWLRQ�
�
7UDGH�RII�JDPH��FKRLFH�EHWZHHQ�
DOWHUQDWLYHV�UHIOHFWLQJ�EHQHILWV�DQG�FRVWV�
�
&KRLFH�H[SHULPHQWV��FKRLFH�RI�
DOWHUQDWLYHV�EDVHG�RQ�WKHLU�DWWULEXWHV�
�

9DOXH�RI�FRQVHUYDWLRQ�RI�KDELWDWV�
IRUHVW�VWDWH�
�
�
0RVW�YDOXDEOH�HQYLURQPHQWDO�DVVHWV�LQ�
SODQWDWLRQV�
�
9DOXH�RI�ZDWHU�TXDOLW\�SURWHFWLRQ�
�
�
9DOXH�RI�HURVLRQ�FRQWURO�E\�
SODQWDWLRQV�
�

�
6RXUFH�� 5LYDV� 3DOPD� 5� ������ 6RFLDO� DQG� HQYLURQPHQWDO� YDOXDWLRQ� DV� D� WRRO� IRU� IRUHVW�
PDQDJHPHQW���1HZ�=HDODQG�-RXUQDO�RI�)RUHVWU\����������±����
�


