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$''5(66�� 6RXWK�$XVWUDOLDQ�5HVHDUFK�	�'HYHORSPHQW�,QVWLWXWH� $TXDWLF�6FLHQFHV
32�%R[������
+HQOH\�%HDFK��
6$�������$8675$/,$
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352-(&7�2%-(&7,9(6�
�� $VVHVV� WKH�SHUIRUPDQFH�DQG� LGHQWLI\� LPSHGLPHQWV� WR�ZHDOWK� FUHDWLRQ� LQ� VHOHFWHG &5&�

ILVKHULHV�
�� 'HVFULEH� DQG� HYDOXDWH� LQQRYDWLYH� V\VWHPV� WKDW� KDYH� EHHQ� HVWDEOLVKHG� WR� LPSURYH� WKH�

SHUIRUPDQFH�RI VXFFHVVIXO�ILVKHULHV�ZRUOGZLGH�
�� ,GHQWLI\� SUDFWLFDO� RSSRUWXQLWLHV� IRU� RYHUFRPLQJ� LPSHGLPHQWV� WR� ZHDOWK� FUHDWLRQ� DQG�

LPSURYLQJ�WKH�SHUIRUPDQFH�RI�VHOHFWHG�&5&�ILVKHULHV�

287&20(6�$&+,(9(' $1'�3/$11('

2YHUDOO
7KLV� SURMHFW� LV� RQH� RI� D� VXLWH� RI� VWXGLHV� IXQGHG� E\� WKH� $XVWUDOLDQ� 6HDIRRG� �&RRSHUDWLYH� 5HVHDUFK�
&HQWUH��&5&�DQG�WKH��)LVKHULHV�5HVHDUFK�DQG�'HYHORSPHQW�&RUSRUDWLRQ��)5'&�WKDW�KDYH�FRQWULEXWHG�
WR�WKH�RQJRLQJ�WUDQVIRUPDWLRQ�RI�$XVWUDOLD¶V�ILVKHULHV�WR�LQFOXGH�DQ�H[SOLFLW�IRFXV�RQ�GHOLYHULQJ�HFRQRPLF�
EHQHILWV� DV� ZHOO� DV� HFRORJLFDO� VXVWDLQDELOLW\�� 7KLV� RXWFRPH�ZDV� DFKLHYHG� E\� FRQGXFWLQJ� D� VHULHV� RI�
ZRUNVKRSV� WKDW� EURXJKW� WRJHWKHU� NH\� LQGXVWU\� PHPEHUV� DQG� UHSUHVHQWDWLYHV�� ILVKHULHV� PDQDJHUV��
VFLHQWLVWV�DQG�HFRQRPLVWV� WR�VKDUH�NQRZOHGJH�DQG�H[SHULHQFHV�DQG� LGHQWLI\�RSSRUWXQLWLHV� WR� LPSURYH�
WKH� HFRQRPLF� SHUIRUPDQFH� RI� $XVWUDOLD¶V� SUDZQ��6RXWKHUQ�5RFN� /REVWHU� DQG� DEDORQH� ILVKHULHV� 7KH�
SURMHFW�ZRUNHG�ZLWK�WKUHH�GLIIHUHQW�VHFWRUV�DQG�DFKLHYHG�WKH�VHFWRU�VSHFLILF�RXWFRPHV�GHVFULEHG�EHORZ��

3UDZQV
7KLV�SURMHFW�SURYLGHG WKH�LPSHWXV�IRU�WKH�6SHQFHU�*XOI�3UDZQ�)LVKHU\��6*3)��WR�HVWDEOLVK�DQ�(FRQRPLF�
2SWLPLVDWLRQ�:RUNLQJ�*URXS DQG�GHYHORS D GUDIW HFRQRPLF�RSWLPLVDWLRQ�SDSHU� �-XO\� �������7KH� ILQDO�
YHUVLRQ� RI� WKDW� GRFXPHQW� ZLOO� SURYLGH� D� EDVLV� IRU� UHYLVLQJ� WKH�PDQDJHPHQW� SODQ IRU� WKH� 6*3)� DQG�
UHILQLQJ�WKH�KDUYHVW�VWUDWHJ\�IRU� WKH�ILVKHU\� WR� LPSURYH�HFRQRPLF�SHUIRUPDQFH� $�ELR�HFRQRPLF�PRGHO�
IRU� WKH� 6*3)� �PRGLILHG� DQG� DGRSWHG� IURP� $XVWUDOLDQ� 6HDIRRG� &5&� 3URMHFW� 1R�� ���������� ZLOO
FRQWULEXWH�FULWLFDO� LQIRUPDWLRQ� WR� WKDW�SURFHVV RI� UHIRUP� $� ODUYDO�GLVSHUVDO�PRGHO�GHYHORSHG� LQ�)5'&�
3URMHFW� 1R�� �������� ZLOO� EH� XVHG� WR� HQVXUH� WKDW� IXWXUH ILVKLQJ� VWUDWHJLHV� VHHN� WR� RSWLPLVH ERWK�
VXFFHVVIXO�UHFUXLWPHQW�DQG�HFRQRPLF�SHUIRUPDQFH��

%RWK�WKH�6*3)�DQG�*XOI�6W�9LQFHQW�3UDZQ�)LVKHU\��*693)��KDYH�EHHQ�PDQDJHG�XVLQJ�LQSXW�FRQWUROV�
ZLWKRXW� WUDQVIHUDELOLW\� IRU� RYHU���� \HDUV��7KLV�SURMHFW� FRQWULEXWHG� WR� WKH�HVWDEOLVKPHQW�RI� D�V\VWHP�RI�
WUDGHDEOH�QLJKWV�LQ�WKH�*693)�LQ�������$�UHILQHG�+DUYHVW�6WUDWHJ\�WKDW�LQFOXGHV�D�V\VWHP�RI�WUDGHDEOH�
XQLWV�LV�FXUUHQWO\�EHLQJ�GHYHORSHG�IRU�WKH�*693)���7KH�UHILQHG�KDUYHVW�VWUDWHJ\�EHLQJ�GHYHORSHG�IRU�WKH�
6*3)�LV�DOVR�OLNHO\�WR�LQFOXGH�HFRQRPLF�SHUIRUPDQFH�LQGLFDWRUV���
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7UDQVIHUDEOH�XQLWV KDYH DOUHDG\�EHHQ�HVWDEOLVKHG�LQ�WKH�(DVW�&RDVW�2WWHU�7UDZO�)LVKHU\��(&27)�� 7KH�
RYHUZKHOPLQJ� SUREOHP� LQ� WKH� ILVKHU\� LV� RYHU�FDSDFLW\�� ,W� VHHPV� XQOLNHO\� WKDW VLJQLILFDQW� UHGXFWLRQ� LQ�
HIIRUW� ZLOO� EH� DFKLHYHG� ZLWKRXW VRPH� IRUP� RI� EX\�RXW�� 7R� EH� HIIHFWLYH�� VXFK� D� EX\RXW� ZRXOG� UHTXLUH�
VWURQJ� FRRSHUDWLRQ� EHWZHHQ� LQGXVWU\� DQG� JRYHUQPHQW�� &XUUHQWO\�� WKH� 4XHHQVODQG� WUDZO� LQGXVWU\¶V�
FDSDFLW\� WR�HQJDJH ZLWK�JRYHUQPHQW� LV� LPSHGHG�E\� WKH�DEVHQFH�RI�DQ�DVVRFLDWLRQ� WKDW UHSUHVHQWV LWV
LQWHUHVWV��

6RXWKHUQ�5RFN�/REVWHU
6LQFH�WKLV�SURMHFW�EHJDQ��WKHUH�KDV�EHHQ�D�PDMRU�FXOWXUDO�VKLIW ZLWKLQ�WKH�ILVKHULHV�WKDW�WDUJHW�6RXWKHUQ�
5RFN�/REVWHU�RII�VRXWKHUQ�DQG�HDVWHUQ�$XVWUDOLD��7KH VWURQJ�KLVWRULFDO�IRFXV�RQ�PD[LPLVLQJ�FDWFKHV�KDV�
EHHQ� UHSODFHG� E\� D� YLVLRQ� IRU� ILVKHULHV� WKDW� GHOLYHU� KLJKHU� SURILWV ZKLOVW FDWFKLQJ� IHZHU� OREVWHUV��
7DUJHWHG�ZRUNVKRSV�DQG�FRQIHUHQFH�SUHVHQWDWLRQV�FRQGXFWHG�DV�SDUW�RI�WKLV�SURMHFW�FRQWULEXWHG�WR�WKLV�
FXOWXUDO�FKDQJH�E\�H[SRVLQJ� NH\� LQGXVWU\� OHDGHUV� WR� WKH�SRVLWLYH HFRQRPLF�RXWFRPHV� WKDW�KDYH�EHHQ�
DFKLHYHG� LQ� OREVWHU� ILVKHULHV� LQ�1HZ�=HDODQG�DQG�:HVWHUQ�$XVWUDOLD�E\� UHGXFLQJ�H[SORLWDWLRQ� UDWHV� WR�
OHYHOV� WKDW� PDLQWDLQ�UHEXLOG� ELRPDVVHV WR� VL]HV WKDW GHOLYHU� KLJKHU� SURILWV� E\� UHGXFLQJ� ILVKLQJ� FRVWV�
�WKURXJK� LQFUHDVHG� FDWFK� UDWHV��� 7ZR� RWKHU� FRQWULEXWLRQV� ZHUH� FUXFLDO�� )LUVWO\�� VXFFHVV� RYHU� WKH� ODVW�
GHFDGH�LQ�HGXFDWLQJ�OREVWHU�ILVKHUV�LQ�WKH�SULQFLSOHV�RI�ILVKHULHV�HFRQRPLFV�DOORZHG�LQGXVWU\�WR�TXLFNO\�
XQGHUVWDQG� WKH� LPSOLFDWLRQV� RI� ZKDW� KDG� EHHQ� DFKLHYHG� LQ� 1HZ� =HDODQG� DQG� :HVWHUQ� $XVWUDOLD��
6HFRQGO\��WKH�ELR�HFRQRPLF�PRGHO GHYHORSHG�LQ�&5&�3URMHFW�1R���������� SURYLGHG�DQ�HIIHFWLYH�WRRO�
IRU� GHPRQVWUDWLQJ WR� LQGXVWU\� DQG� ILVKHULHV� PDQDJHUV� WKH� FRVWV�EHQHILWV� RI� YDULRXV� PDQDJHPHQW�
VFHQDULRV��VXFK�DV� ORZ�KLJK� WRWDO� DOORZDEOH�FDWFKHV DQG YDULRXV�PLQLPXP�DQG�PD[LPXP� OHJDO�VL]HV��
7KLV� ELR�HFRQRPLF� PRGHO� ZLOO� EH� XVHG� WR� UHILQH� WKH� KDUYHVW� VWUDWHJLHV� IRU� $XVWUDOLD¶V� ILVKHULHV� IRU�
6RXWKHUQ�5RFN�/REVWHU�DQG�HQVXUH�WKDW�IXWXUH�HFRQRPLF�SHUIRUPDQFH�LV�RSWLPLVHG�XQGHU�WKH�UDQJH�RI�
SRWHQWLDO�UHFUXLWPHQW�VFHQDULRV�WKDW�WKH�IXWXUH�PD\�KROG��7KH�EHQHILWV�RI�FROOHFWLQJ�WKH�GDWD�UHTXLUHG�WR�
DVVHVV�HFRQRPLF�SHUIRUPDQFH��QRWDEO\�EHDFK�DQG�H[SRUW�SULFHV�DQG�ILVKLQJ�FRVWV��DUH�QRZ�DOVR�ZLGHO\�
UHFRJQLVHG��

$EDORQH
7KLV�SURMHFW�GHPRQVWUDWHG�WKDW�FRPSDUHG�WR�PRVW�ILVKHULHV�$XVWUDOLD¶V�DEDORQH�ILVKHULHV�KDYH�UHODWLYHO\�
OLPLWHG� RSSRUWXQLWLHV� IRU� LQFUHDVLQJ� PDUNHW� SULFHV� DQG� UHGXFLQJ� FRVWV�� ,W� ZDV� UHFRJQLVHG� WKDW� DQ\�
RSSRUWXQLWLHV� IRU� LPSURYLQJ� HFRQRPLF� SHUIRUPDQFH� VKRXOG� EH� FRQVLGHUHG� DW� D� QDWLRQDO� OHYHO�� 7KH�
SRWHQWLDO�IRU�*36�WUDFNLQJ�V\VWHPV�WR�WUDQVIRUP�$XVWUDOLD¶V�DEDORQH�ILVKHULHV�DQG�VXEVWDQWLDOO\�UHGXFH
WKH� FRVWV� RI� ILVKLQJ� DQG� YDULRXV� HOHPHQWV� RI� ILVKHULHV� PDQDJHPHQW� ZDV� LGHQWLILHG� DW� D� VHULHV� RI�
ZRUNVKRSV�KHOG�LQ�$GHODLGH�LQ������DQG��������,W�ZDV�DOVR�UHFRJQLVHG�WKDW�PRGLI\LQJ�ILVKLQJ�VHDVRQV�
KDG� WKH� SRWHQWLDO� WR� LPSURYH� SURGXFWLYLW\�� $ MRLQW� 1HZ� =HDODQG� DQG� $XVWUDOLD� UHVHDUFK�ZRUNVKRS� IRU�
DEDORQH� LQ�$XJXVW� ����� LGHQWLILHG� WKDW� D� UHVHDUFK�SURSRVDO� WR�DGGUHVV� WKHVH�RSSRUWXQLWLHV� ZRXOG�EH�
GHYHORSHG��

&RQFOXVLRQV
7KH� LPSOHPHQWDWLRQ� RI� FKDQJHV� WR� LPSURYH� SURILWDELOLW\� ZDV� EH\RQG� WKH� VFRSH� RI� WKH SUHVHQW� VWXG\���
+RZHYHU�� WKLV� SURMHFW� FRQWULEXWHG� WR� WKH� LQWURGXFWLRQ� RI� D� V\VWHP� RI� WUDGHDEOH� ILVKLQJ� QLJKWV� LQ WKH�
*693)�DQG�DVVLVWHG�WKH�6*3)�WR�XQGHUWDNH�D�SURFHVV RI�UHIRUP�WKDW�DSSHDUV� OLNHO\� WR�WUDQVIRUP�WKH�
VWUXFWXUH� DQG� HFRQRPLF� SHUIRUPDQFH� RI� WKDW� ILVKHU\�� 6LPLODUO\�� WKLV� SURMHFW� FRQWULEXWHG� WR� WKH�
HVWDEOLVKPHQW� RI� WKH� VWURQJ� IRFXV� RQ� SURILWDELOLW\� ZKLFK� LV� EHFRPLQJ� LQFUHDVLQJO\� HYLGHQW� LQ� WKH�
PDQDJHPHQW�DUUDQJHPHQWV�IRU�$XVWUDOLD¶V� ILVKHULHV�IRU�6RXWKHUQ�5RFN�/REVWHU� 7KH�SURMHFW�KDV�DOVR�
DVVLVWHG� WKH� $XVWUDOLDQ� DEDORQH� LQGXVWU\� WR� LGHQWLI\� WZR� RSSRUWXQLWLHV� IRU� LPSURYLQJ� LWV� HFRQRPLF�
SHUIRUPDQFH� �L�H�� UHGXFLQJ� FRVWV� WKURXJK� LPSOHPHQWDWLRQ� RI� *36� WHFKQRORJ\� DQG� LQFUHDVLQJ�
SURGXFWLYLW\� WKURXJK�RSWLPLVLQJ WKH� WLPLQJ�RI�KDUYHVWV��� ,PSRUWDQWO\�� WKH�DEDORQH� LQGXVWU\�KDV� LQLWLDWHG
WZR�UHVHDUFK�SURMHFWV�WR�IDFLOLWDWH�WKH�LPSOHPHQWDWLRQ�RI�WKHVH�UHIRUPV�
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5(6($5&+�6800$5<

7KH�SURMHFW�KDG�WKUHH�PDMRU�HOHPHQWV�

�� $VVHVV�WKH�HFRQRPLF�SHUIRUPDQFH�RI�VHOHFWHG�&5&�ILVKHULHV�
�� 'HVFULEH�DQG�HYDOXDWH�WKH�LQQRYDWLYH�V\VWHPV�WKDW�KDYH�EHHQ�HVWDEOLVKHG�WR�LPSURYH�

WKH�HFRQRPLF�SHUIRUPDQFH�RI�VXFFHVVIXO�ILVKHULHV�ZRUOGZLGH�
�� ,GHQWLI\� SUDFWLFDO� RSSRUWXQLWLHV� IRU� RYHUFRPLQJ� LPSHGLPHQWV� WR� ZHDOWK� FUHDWLRQ� DQG�

LPSURYLQJ�WKH�SHUIRUPDQFH�RI�VHOHFWHG�&5&�ILVKHULHV�

3UDZQV

6SHQFHU�*XOI 3UDZQ�)LVKHU\ �6*3)�

:RUNVKRSV� WR� HYDOXDWH� WKH� HFRQRPLF� SHUIRUPDQFH� RI� WKH�6*3)�ZHUH� FRQGXFWHG� LQ� $GHODLGH�
DQG�3RUW�/LQFROQ�LQ�)HEUXDU\������ 7KHVH�ZRUNVKRSV�ZHUH�DWWHQGHG�E\�UHSUHVHQWDWLYHV�RI����RI�
WKH� ��� OLFHQFH� KROGHUV� LQ� WKH� 6*3)� DV� ZHOO� DV� WKH� ILVKHU\�PDQDJHU�� LQGXVWU\�PHPEHUV� DQG�
UHSUHVHQWDWLYHV� IURP�WKH�*XOI�6W�9LQFHQW�3UDZQ�)LVKHU\� �*693)� DQG�(DVW�&RDVW�2WWHU�7UDZO�
)LVKHU\��(&27)����

7KH�REMHFWLYHV�RI�WKHVH�ZRUNVKRSV�ZHUH�WR��
x $VVHVV� HFRQRPLF� SHUIRUPDQFH� RI� WKH� 6*3)� �XVLQJ� WKH� PHWKRG� RI� $QGHUVRQ� DQG�
$QGHUVRQ�������
x $VVHVV�HFRQRPLF�VWDWXV�RI�WKH�ILVKHU\�
x ,QWURGXFH�LQGXVWU\�WR�RSWLRQV�IRU�LPSURYLQJ�WKH�HFRQRPLF�SHUIRUPDQFH�RI�WKH�ILVKHU\��IRXU�
FDVH�VWXGLHV�SUHVHQWHG�E\�VHOHFWHG�JXHVWV���DQG�
x ,GHQWLI\�RSWLRQV�WKDW�ZDUUDQWHG�IXUWKHU� LQYHVWLJDWLRQ�ZLWK�UHVSHFW�WR�WKHLU�DSSOLFDELOLW\� IRU�
WKH�6*3)���

7KHVH�ZRUNVKRSV� LGHQWLILHG� WKH� QHHG� IRU� UHIRUP�DQG� LGHQWLILHG� VHYHUDO� RSWLRQV� WKDW�ZDUUDQWHG�
FRQVLGHUDWLRQ�� EX\EDFN�DPDOJDPDWLRQV�� LQFRUSRUDWLQJ� HFRQRPLFV� LQWR� VWRFN� DVVHVVPHQW�
VWUDWHJLHV��GHFLVLRQ�UXOHV� WR�DFKLHYH�UHWDLQ�HFRQRPLF�HIILFLHQF\��DQG�WUDQVIHUDEOH�V\VWHPV��H�J��
TXRWD��JHDU�HIIRUW�XQLWV DQG�WUDGHDEOH�ILVKLQJ�QLJKWV���

7KH�VXFFHVV�RI�WKH�ZRUNVKRS�OHG�WKH�6SHQFHU�*XOI�DQG�:HVW�&RDVW�3UDZQ�)LVKHU\�0DQDJHPHQW�
&RPPLWWHH� WR�HVWDEOLVK DQ�(FRQRPLF�2SWLPLVDWLRQ�:RUNLQJ�*URXS��$ SULRULWLVHG�RSWLRQV�SDSHU�
ZDV� GHYHORSHG� WR� VXSSRUW� D ZRUNVKRS� LQ� $GHODLGH� LQ� $XJXVW� ������ 7KDW SDSHU� ZDV� UHILQHG�
IROORZLQJ WKH� ZRUNVKRS� DQG� IRUPHG WKH� EDVLV� RI� DQ� HFRQRPLF� RSWLPLVDWLRQ� SDSHU� WKDW� ZDV
VXEPLWWHG� WR� 3ULPDU\� ,QGXVWULHV� DQG� 5HJLRQV� 6RXWK� $XVWUDOLD� �3,56$� )LVKHULHV� DQG�
$TXDFXOWXUH�LQ�ODWH������DQG�ZLOO�EH�XVHG�WR�GHYHORS�D�KDUYHVW�VWUDWHJ\�WR LPSURYH�WKH�HFRQRPLF�
SHUIRUPDQFH�RI�WKH�6*3)��

(DVW�&RDVW�2WWHU�7UDZO�)LVKHU\ �(&27)�

0HHWLQJV� ZHUH� KHOG� LQ� %ULVEDQH� RQ� $XJXVW ����� DQG� -XQH� ����� ZLWK� LQGXVWU\�� PDQDJHUV��
VFLHQWLVWV�DQG�HFRQRPLVWV�WR�SODQ�WKH�4XHHQVODQG�FRPSRQHQW�RI�WKH�SURMHFW��DSSO\�WKH�PHWKRG�
RI�$QGHUVRQ�DQG�$QGHUVRQ������� DQG�LGHQWLI\�RSWLRQV�IRU�LPSURYLQJ�WKH�HFRQRPLF�SHUIRUPDQFH�
RI�WKH�(&27)��:RUNVKRSV�KHOG�LQ�&DLUQV��7RZQVYLOOH��0RRORRODED�DQG�+HUYH\�%D\�LQ�-XO\������
LGHQWLILHG�WKDW�����WKH�HFRQRPLF�SHUIRUPDQFH�RI�WKH�(&27) ZDV�SRRU�����UHVROYLQJ�VLPLODU�LVVXHV�
LQ�WKH�1RUWKHUQ�3UDZQ�)LVKHU\��13)� KDG�UHTXLUHG�ODUJH�LQYHVWPHQWV�E\�ERWK�JRYHUQPHQW�DQG�
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LQGXVWU\�� DQG��� WKDW� WKH� 6*3)� KDG� EHQHILWWHG� IURP� KDYLQJ� D� VWURQJ� LQGXVWU\� DVVRFLDWLRQ� DQG�
ZRUNLQJ�FRQVWUXFWLYHO\�ZLWK�JRYHUQPHQW��3UREOHPV�LGHQWLILHG�IRU�WKH�ILVKHU\��LQFOXGHG��

x2YHU�DOORFDWLRQ�RI�HIIRUW��ODWHQW���DFWLYH��
x /DFN�RI�SURILWDELOLW\�
x (IILFLHQF\�FRQVWUDLQWV��LQSXW�FRQWUROV��
x 6WUXFWXUH�RI�WKH�ILVKHU\�
x /DFN�RI�LQGXVWU\�YRLFH�IRU�WUDZO�VHFWRU�
x /DFN�RI�LQYHVWPHQW�LQ�WKH�LQGXVWU\��YHVVHOV�DQG�SHRSOH��
x0DUNHWLQJ�SULFHV�

,W� ZDV� DJUHHG� WKDW� WKH�PRVW� SUHVVLQJ� SUREOHP�ZDV� RYHUFDSDFLW\� DQG� WKDW� WKLV� ZRXOG� RQO\ EH�
DGGUHVVHG� E\� JRYHUQPHQW� DQG� LQGXVWU\� ZRUNLQJ� WRJHWKHU�� � 2WKHU� LVVXHV� ZLOO� EH� GLIILFXOW� WR�
DGGUHVV�XQWLO�WKDW�SULPDU\�LVVXH�LV�UHVROYHG��7KH�ODFN�RI�DQ�LQGXVWU\�YRLFH�DQG�FRPSOH[LW\�RI�WKH�
ILVKHU\��YDULHW\�RI�VSHFLHV��VHDVRQV��ZHUH�LGHQWLILHG�DV�NH\�LPSHGLPHQWV�WR�DGRSWLQJ�D�VWURQJHU�
FR�PDQDJHPHQW�DSSURDFK�� �,W�ZDV�UHFRJQLVHG�WKDW�D�UDQJH�RI�RWKHU�ZHDNQHVVHV�LQ�WKH�ILVKHU\�
VKRXOG�EH�DGGUHVVHG�RQFH�WKH�LVVXH�RI�RYHU�FDSDFLW\�ZDV�UHVROYHG�

5RFN�/REVWHU

$�ZRUNVKRS� LQYROYLQJ� ILVKHUV�� LQGXVWU\� UHSUHVHQWDWLYHV�� ILVKHULHV�PDQDJHUV�DQG�VFLHQWLVWV� IURP�
6RXWK�$XVWUDOLD �6$���7DVPDQLD��9LFWRULD�DQG�1HZ�=HDODQG��1=��ZDV�KHOG�LQ�0HOERXUQH�RQ����
��� 0D\� ������ $W� WKLV� ZRUNVKRS�� WKH� PDQDJHPHQW� DUUDQJHPHQWV�� VWDWXV� DQG� HFRQRPLF�
SHUIRUPDQFH�RI�$XVWUDOLD¶V�DQG�1HZ�=HDODQG¶V�ILVKHULHV�IRU�6RXWKHUQ�5RFN�/REVWHU��65/��ZHUH�
VXPPDULVHG� DQG� FRPSDUHG�� 7KH� HFRQRPLF� SHUIRUPDQFH� RI� $XVWUDOLD¶V� ODUJHVW� 65/� ILVKHU\��
6RXWK� $XVWUDOLD¶V 6RXWKHUQ� =RQH� 5RFN� /REVWHU� )LVKHU\�� ZDV� HYDOXDWHG� XVLQJ� WKH� PHWKRG� RI�
$QGHUVRQ� DQG� $QGHUVRQ� �������� 3UHVHQWDWLRQV�ZHUH� JLYHQ� RQ� WKH� VXFFHVV� DQG� OLPLWDWLRQV� RI�
VWUDWHJLHV�WKDW�KDYH�EHHQ�LPSOHPHQWHG�WR�RSWLPLVH�HFRQRPLF�SHUIRUPDQFH�LQ�WKH�:HVWHUQ�5RFN�
/REVWHU�)LVKHU\ �:HVWHUQ�$XVWUDOLD���1=�&5$��DQG�&5$��)LVKHULHV��$�SUHVHQWDWLRQ�ZDV�JLYHQ�
RQ� WKH� XVH� RI� HFRQRPLF� GDWD� DQG� ELR�HFRQRPLF� PRGHOV� WR� HYDOXDWH� DQG� RSWLPLVH� KDUYHVW�
VWUDWHJLHV� IRU� 65/�� ([WHQVLYH� GLVFXVVLRQV� ZHUH� XQGHUWDNHQ� WR� LGHQWLI\� SUDFWLFDO� RSWLRQV� IRU�
LPSURYLQJ�WKH�HFRQRPLF�SHUIRUPDQFH�RI�$XVWUDOLD¶V�ILVKHULHV�IRU�65/�

7KH� NH\� ILQGLQJ� RI� WKH HYDOXDWLRQ� RI� $XVWUDOLD¶V� 65/� ILVKHULHV� ZDV� WKDW� WKH� HFRQRPLF�
SHUIRUPDQFH� RI� WKHVH� ILVKHULHV� QHHGHG WR� EH� LPSURYHG� LQ�DOO� MXULVGLFWLRQV��0RVW� RI� $XVWUDOLD¶V�
65/� ILVKHULHV� DUH� FXUUHQWO\� LQ� D� ELRPDVV� UHEXLOGLQJ� SKDVH WR� LPSURYH� ELRORJLFDO�� HFRQRPLF�
DQG�RU�VRFLDO�RXWFRPHV��,W�ZDV�UHFRJQLVHG�WKDW�PRVW�RI�WKH�H[LVWLQJ�SUREOHPV�LQ�$XVWUDOLD¶V�65/�
ILVKHULHV� VWHP� IURP� D� KLVWRULFDO� IRFXV� RQ� PD[LPLVLQJ� FDWFKHV� DQG� D� IDLOXUH� WR� DGMXVW� TXLFNO\�
HQRXJK� WR� WKH� ORZ� OHYHOV� RI� UHFUXLWPHQW� WKDW� KDYH� RFFXUUHG� RYHU� WKH� ODVW� GHFDGH�� ,W� ZDV�
DFNQRZOHGJHG� WKDW� IXWXUH�PDQDJHPHQW� RI� $XVWUDOLD¶V� 65/� ILVKHULHV� VKRXOG� IRFXV� H[SOLFLWO\� RQ�
WDUJHWLQJ�VRFLR�HFRQRPLF�RXWFRPHV��

(YLGHQFH� IURP� WKH�1=�65/�)LVKHULHV� �H�J��&5$���&5$��� DQG�:HVWHUQ�5RFN� /REVWHU� )LVKHU\�
VKRZHG WKDW�SURILWDELOLW\�FDQ�EH VLJQLILFDQWO\�LPSURYHG�E\�UHGXFLQJ�H[SORLWDWLRQ�UDWHV�WR�LQFUHDVH�
VSDZQLQJ� ELRPDVV� DQG� UHGXFH� ILVKLQJ� FRVWV� �WKURXJK� LQFUHDVHG� FDWFK� UDWHV��� )RUPDO� KDUYHVW�
VWUDWHJLHV�EDVHG�RQ�H[SORLWDWLRQ�UDWHV�RI�EHWZHHQ�����DQG�����DQG�WKDW�FDS��RU�DW�OHDVW�VHYHUHO\�
UHVWULFW��7RWDO�$OORZDEOH�&RPPHUFLDO�&DWFK��7$&&�� LQFUHDVHV�ZKHQ�WKH�VSDZQLQJ�ELRPDVV��RU�
&38(� SUR[\�� H[FHHGV� DQ� DJUHHG� WKUHVKROG� KDYH� EHHQ� YHU\� VXFFHVVIXO� LQ� LQFUHDVLQJ� WKH�
SURILWDELOLW\� RI� 65/� ILVKHULHV� LQ� 1=�� ([SHULHQFH� IURP�:$� VKRZHG WKDW� VRFLDO� RXWFRPHV DQG�
EHQHILWV� WR� WKH� FRPPXQLW\� IURP� ILVKLQJ� �H�J�� WKURXJK� HPSOR\PHQW�� FDQ� DOVR� EH� DGGUHVVHG� E\�
HVWDEOLVKLQJ�7$&&V�WKDW�GHOLYHU�KLJK�HFRQRPLF�\LHOGV��SURILWV��EXW�ZKLFK�DOVR�SURYLGH� UHODWLYHO\�
KLJK�*URVV�9DOXHV�RI�3URGXFWLRQ��*93���
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,W� ZDV� UHFRJQLVHG� WKDW� ELR�HFRQRPLF�PRGHOV� DUH� D� SRZHUIXO� WRRO� IRU� HYDOXDWLQJ� WKH� HFRQRPLF�
SHUIRUPDQFH RI� GLIIHUHQW�PDQDJHPHQW� RSWLRQV� �H�J�� VL]H� OLPLWV�� H[SORLWDWLRQ� UDWHV��� 7KH�PRGHO�
RXWSXWV FRQILUPHG WKDW� ORZHULQJ� H[SORLWDWLRQ� UDWHV� DQG� FDSSLQJ� 7$&&V� ZLOO� GHOLYHU� VWURQJ�
HFRQRPLF� RXWFRPHV� IRU�$XVWUDOLD¶V� 65/� ILVKHULHV�� ,PSURYHG� GDWD� IRU� DVVHVVLQJ� WKH� HFRQRPLF�
SHUIRUPDQFH�RI�65/�ILVKHULHV��QRWDEO\�EHDFK�DQG�H[SRUW�SULFHV�DQG�ILVKLQJ�FRVWV��DUH�QHHGHG�LQ�
PRVW� MXULVGLFWLRQV� �6$� LV� WKH�H[FHSWLRQ��� 7KH� IRFXV�RQ�SURILWDELOLW\� DW� WKH�/REVWHU�&RQJUHVV� LQ�
6\GQH\�LQ������ZDV�LQGLFDWLYH�RI�FKDQJH�LQ�LQGXVWU\�FXOWXUH�WKDW�RFFXUUHG�WKURXJKRXW�WKH�FRXUVH�
RI�WKH�SURMHFW�DQG�ZKLFK�LV�EHLQJ�UHIOHFWHG�LQ�QHZ�PDQDJHPHQW�DUUDQJHPHQWV�EHLQJ�HVWDEOLVKHG�
IRU�WKHVH ILVKHULHV�

$EDORQH

$�ZRUNVKRS�KHOG�LQ�$GHODLGH�LQ�6HSWHPEHU������LGHQWLILHG�WKDW�WKHUH�DUH�LPSRUWDQW�GLIIHUHQFHV�
DPRQJ� MXULVGLFWLRQV� LQ�NH\�HOHPHQWV�RI�$XVWUDOLD¶V�DEDORQH� ILVKHULHV� WKDW�DIIHFW� WKHLU�HFRQRPLF�
SHUIRUPDQFH���)RU�H[DPSOH��LQ�7DVPDQLD�PDQ\�GLYHUV�OHDVH�TXRWD�ZKHUHDV�LQ�RWKHU�MXULVGLFWLRQV�
OLFHQFH�KROGHUV�HPSOR\�GLYHUV�GLUHFWO\��,Q�DGGLWLRQ��WKH�FRVWV�RI�PDQDJHPHQW�DUH�UHFRYHUHG�IURP�
LQGXVWU\�LQ�6RXWK�$XVWUDOLD�ZKHUHDV�LQ�7DVPDQLD�WKHUH�LV�QR�GLUHFW�OLQN�EHWZHHQ�WKH�OLFHQVH�IHH�
DQG�WKH�PDQDJHPHQW��UHVHDUFK�DQG�FRPSOLDQFH�FRVWV�IXQGHG�E\�JRYHUQPHQW�

6RXWKHUQ�5RFN�/REVWHU�DQG�3LSL�ZHUH�XVHG�WR�H[HPSOLI\� WKH�EHQHILWV�RI�GHYHORSLQJ�D�VWURQJHU�
IRFXV� RQ� HFRQRPLF� SHUIRUPDQFH�� � 7KH� EHQHILWV� RI FROOHFWLQJ� HFRQRPLF� GDWD�ZHUH DOVR�ZLGHO\�
DFNQRZOHGJHG�� 7KH� DQDO\VLV� XQGHUWDNHQ� XVLQJ� WKH� $QGHUVRQ� DQG� $QGHUVRQ� PHWKRG� VKRZHG�
WKDW� FRPSDUHG� WR� PRVW� RWKHU� ILVKHULHV�� $XVWUDOLD¶V� DEDORQH� ILVKHULHV� KDYH� UHODWLYHO\� OLPLWHG�
RSSRUWXQLWLHV� IRU� LQFUHDVLQJ�SULFHV�DQG� UHGXFLQJ�FRVWV��+RZHYHU�� UHGXFLQJ� WKH�FRVWV�RI� ILVKLQJ�
DQG�RU� PDQDJHPHQW� RI� DEDORQH� ILVKHULHV� ZDV� LGHQWLILHG� DV� DQ� RSSRUWXQLW\� WKDW� UHTXLUHG�
FRQVLGHUDWLRQ�DW�D�QDWLRQDO�OHYHO���

$�ZRUNVKRS�LQYROYLQJ� LQGXVWU\�UHSUHVHQWDWLYHV��ILVKHULHV�PDQDJHUV�DQG�VFLHQWLVWV�IURP�1= DQG�
DOO�$XVWUDOLDQ� MXULVGLFWLRQV� WKDW�KDUYHVW�DEDORQH�ZDV�FRQGXFWHG� LQ�$GHODLGH LQ�0D\������WR����
DVVHVV�RSSRUWXQLWLHV� IRU� LPSOHPHQWLQJ�D�*OREDO�3RVLWLRQLQJ�6\VWHP� �*36�� IRU� WUDFNLQJ� ILVKLQJ�
DFWLYLW\�DQG����HYDOXDWH�WKH�EHQHILWV�RI�FKDQJLQJ�ILVKLQJ�VHDVRQV�WR�LQFUHDVH�SURGXFWLYLW\��

,W�ZDV�DJUHHG�WKDW�WKH�*36�WUDFNLQJ�V\VWHPV�GHYHORSHG�LQ�1=�DQG�7DVPDQLD�KDYH�WKH�SRWHQWLDO�
WR�UHGXFH�WKH�FRVWV�RI�KDUYHVWLQJ�DEDORQH��H�J��WKURXJK�LGHQWLI\LQJ�DUHDV�WKDW�KDYH�EHHQ�UHFHQWO\�
ILVKHG���FROOHFWLQJ�ILVKHULHV�GDWD��FRQGXFWLQJ�VWRFN�DVVHVVPHQWV�DQG�XQGHUWDNLQJ�FRPSOLDQFH���,W�
ZDV� DOVR� UHFRJQLVHG� WKDW� WKH� RSSRUWXQLWLHV�EHQHILWV� RI� DGRSWLQJ� WKLV� WHFKQRORJ\� YDULHG� DPRQJ�
MXULVGLFWLRQV��'LVFXVVLRQV�UHJDUGLQJ�WKH�SRWHQWLDO�XVH�RI�WKH�*36�WUDFNLQJ�V\VWHP�IRU�FRPSOLDQFH�
SXUSRVHV� ZHUH� SDUWLFXODUO\� UREXVW�� � ,W� ZDV� UHFRJQLVHG� WKDW� WKH� HFRQRPLF� EHQHILWV� RI�
LPSOHPHQWLQJ� D� *36� WUDFNLQJ� V\VWHP� ZRXOG� EH�PD[LPLVHG� LI� DGRSWLRQ� ZDV� FRRUGLQDWHG� DW� D�
QDWLRQDO�OHYHO��EXW�WKDW�GLIIHULQJ�UHTXLUHPHQWV�DPRQJ�MXULVGLFWLRQV�FRPSOLFDWHG�WKDW�DSSURDFK��,W�
ZDV�DJUHHG�WKDW�D�UHVHDUFK�SURSRVDO�VKRXOG�EH�GHYHORSHG�WR�DVVHVV�WKH�IXOO� UDQJH�RI�EHQHILWV�
WKDW�D�*36�WUDFNLQJ�V\VWHP�FRXOG�GHOLYHU �LQFOXGLQJ�UHGXFLQJ�FRPSOLDQFH�FRVWV���7KH�FRQFHSW�IRU�
WKLV� SURSRVDO� ZDV IXUWKHU� GHYHORSHG� DW� D� MRLQW� $XVWUDOLD� DQG� 1= DEDORQH� UHVHDUFK� ZRUNVKRS�
4XHHQVWRZQ�LQ $XJXVW������

7KH� QDWLRQDO� ZRUNVKRS� DOVR� DFNQRZOHGJHG� WKH� SRWHQWLDO� IRU� LQFUHDVLQJ� SURGXFWLYLW\� DQG�
SURILWDELOLW\�E\�RSWLPLVLQJ� WKH� WLPLQJ�RI� WKH�KDUYHVWLQJ�VHDVRQ�� �$� UHVHDUFK�SURSRVDO� WR�DVVHVV�
FRVW�EHQHILWV�RI�WKLV�DSSURDFK�ZLOO�DOVR�EH�GHYHORSHG�DW�WKH�UHVHDUFK�ZRUNVKRS�LQ�1HZ�=HDODQG�



��

3URJUHVV�$JDLQVW�3HUIRUPDQFH�,QGLFDWRUV

.3,����())(&7,9(�/($'(56+,3�$1'�&2168/7$7,21

3HUIRUPDQFH�,QGLFDWRU

L��(VWDEOLVKHG�/HDGHUVKLS�7HDP�V� ZLWK�UHOHYDQW�H[SHUWLVH�LQ�ILVKHULHV��EXVLQHVV�DQG�ODZ�

$�ZLGH�UDQJH�RI�H[SHUWV�SURYLGHG�OHDGHUVKLS�DQG�GLUHFWLRQ�IRU� WKH�SURMHFW��'LIIHUHQW�WHDPV�ZLWK�
UHOHYDQW�H[SHUWLVH�ZHUH�GHYHORSHG�IRU�HDFK�ILVKHU\�VHFWRU���

6*3)
'U�(ULNR�+RVKLQR��87$6��
0V�$QQLH�-DUUHW��3UR�)LVK�
0U�*UDKDP�6WHZDUW��6KDUN�%D\�%RDW�2ZQHUV�$VVRFLDWLRQ�
0LFKDHO�+DUWH��::)�
0V�'DQLHOOH�$GDPV��&ODUHQFH�5LYHU�)LVKHUPHQ¶V�&R�RSHUDWLYH�
'U�-XOLDQ�0RUULVRQ��(FRQVHDUFK�
'U�6HYDO\�6HQ �3URILVK�3W\�/WG�
'U�&DPHURQ�'L[RQ��6$5',�

(&27)
'U�7RQ\�&RXUWQH\ �4'$))�
'U�6HDQ�3DVFRH �&6,52�
/LVD�5LSSLQ��(FRQVHDUFK�
0U�'DYLG�&DUWHU��13)��
0U�3DXO�:DWVRQ��6*3)��

65/�
0U�'DU\O�6\NHV �1=�5RFN�/REVWHU�,QGXVWU\�
0U�0DOFROP�/DZVRQ��6RXWKHUQ�1=�5RFN�/REVWHU�,QGXVWU\��
'U�/LVD�5LSSLQ��(FRQVHDUFK�
'U�1LFN�&DSXWL �)LVKHULHV�:$��
'U�5LFN�0F*DUYH\��6$5',�
'U�&DOHE�*DUGQHU��87$6�
'U�$GULDQ�/LQQDQH��6$5',�

$EDORQH
'U�6WDFH\�3DWWHUVRQ��(FRQVHDUFK�
'U�%HQ�6WREEDUW��6$5',�
'U�*UHJ�)HUJXVRQ��6$5',�
'U�-HUHP\�&RRSHU �1=�
'U�&UDLJ�0XQG\ �87$6�

LL��(VWDEOLVKHG�6WDNHKROGHU�$GYLVRU\�*URXS�IRU�HDFK�SDUWLFLSDWLQJ�VHFWRU�

6*3)
0U�$QGUHZ�+RJJ �6*3)�
0U�$QGUHZ�3XJOLVL �6*3)�
0U�1HLO�0F'RQDOG��*693)�
'U�&UDLJ�1RHOO �3,56$�)LVKHULHV�DQG�$TXDFXOWXUH�



��

0U�6HDQ�6ORDQ��3,56$�)LVKHULHV�DQG�$TXDFXOWXUH�

(&27)
0U�(ULF�3HUH] �46,$�
0U�'DYH�6WLUOLQJ �(&27)�
0U�*HRII�7LOWRQ��(&27)��
'U�(GGLH�-HEUHHQ��4'$))�
0U�'DUUHQ�5R\��4'$))�

65/
0U�-XVWLQ�3KLOOLSV��6$5'/$&�
'U $QQDEHO�-RQHV��3,56$�)LVKHULHV�DQG�$TXDFXOWXUH�
0V�+LODU\�5HYHOOH��'3,:(�

$EDORQH
0U�*UDQW�3XOOHQ��'3,:(�
'U�/LDQRV�7ULDQWLILORV��3,56$�)LVKHULHV�DQG�$TXDFXOWXUH�
0U�'HDQ�/LVVRQ �$&$�
0U�-RQDV�:RROIRUG �$&$�
0U�.HUU\�5RZH��$&$�
-RH\�0F.LEEHQ �7DV�LQGXVWU\�
7RP�0F*RZDQ��1=�LQGXVWU\��

.3,����),1$/,6('�$1'�',66(0,1$7('�$66(660(176�2)�7+(�(&2120,&
3(5)250$1&(�2)�),6+(5,(6�,1�($&+�6(&725��21(�&+$37(5�)25�($&+�6(&725�

3HUIRUPDQFH�,QGLFDWRU
L��&RPSOHWHG�GHVNWRS�UHYLHZ�DQG�LQWHUYLHZHG�VWDNHKROGHUV�LQ�VHOHFWHG�&5&�ILVKHULHV
LL��&RPSOHWHG�GHWDLOHG�GHVFULSWLRQ�RI�HDFK�ILVKHU\
LLL��&ROOHFWHG�ILQDQFLDO�GDWD�RQ�HDFK�ILVKHU\��IRU�ILVKHULHV�ZKHUH�GDWD�DUH�QRW�FROOHFWHG�HOVHZKHUH�
LY��$VVHVVHG�HFRQRPLF�SHUIRUPDQFH�RI�HDFK�ILVKHU\�XVLQJ�DSSURDFK�RI�$QGHUVRQ�DQG�$QGHUVRQ�
������
Y��,GHQWLILHG�RSSRUWXQLWLHV�IRU�LQFUHDVLQJ�WKH�SURILWDELOLW\�RI�&5&�ILVKHULHV
YL��&RQGXFWHG�ZRUNVKRS�ZLWK�WKH 6WDNHKROGHU�$GYLVRU\�*URXS�IRU�HDFK�VHFWRU

.3,���ZDV�D FRUH�HOHPHQW�RI�WKLV VWXG\��'HWDLOV�DUH�SURYLGHG�LQ�$SSHQGLFHV�DQG�WKH�5HVHDUFK�
6XPPDU\�

.3,����),1$/,6('�'(6&5,37,216�$1'�(9$/8$7,216�2)�,1129$7,9(�62/87,216�72
0$;,0,6(�:($/7+�&5($7,21�,1�68&&(66)8/�),6+(5,(6�:25/':,'(��:,7+
$66(660(176�2)�7+(�327(17,$/�68,7$%,/,7<�)25�&5&�),6+(5,(6

3HUIRUPDQFH�,QGLFDWRU
L��,GHQWLILHG�UHOHYDQW�ILVKHULHV�ZRUOGZLGH�ZLWK�VWURQJ�SHUIRUPDQFH
LL��&RQGXFWHG�GHVNWRS�UHYLHZV�DQG�LQWHUYLHZV�IRU�HDFK�ILVKHU\
LLL��&RPSOHWHG�GHWDLOHG�GHVFULSWLRQV�RI�HDFK�ILVKHU\��IRFXVLQJ�RQ�LVVXHV�DIIHFWLQJ�SHUIRUPDQFH�
LY��&ROOHFWHG�ILQDQFLDO�GDWD�RQ HDFK�ILVKHU\�IRU�ILVKHULHV�ZKHUH�GDWD�DUH�QRW�RWKHUZLVH�DYDLODEOH
LY��$VVHVVHG�HFRQRPLF�SHUIRUPDQFH�RI�HDFK�ILVKHU\�XVLQJ�DSSURDFK�RI�$QGHUVRQ�DQG�$QGHUVRQ�
������
Y��,GHQWLILHG�DQG�GHVFULEHG�LQQRYDWLYH�VROXWLRQV�HVWDEOLVKHG�WR�RYHUFRPH�LPSHGLPHQWV�WR�ZHDOWK�
FUHDWLRQ



��

YL��&RQGXFWHG�ZRUNVKRS�ZLWK�/HDGHUVKLS�7HDP�WR� UHILQH�DVVHVVPHQWV�DQG� LGHQWLI\�RSWLRQV� IRU�
LPSURYLQJ�WKH�SURILWDELOLW\�RI�&5&�ILVKHULHV�

.3,���ZDV�DQ�HOHPHQW�RI�WKLV�VWXG\��'HWDLOV�SURYLGHG�LQ�5HVHDUFK�6XPPDU\�

.3,����'(6&5,%('�$�3$7+:$<�72�$'237,21�)25�),6+(5,(6�:+(5(�6,*1,),&$17
35$&7,&$/�23325781,7,(6�(;,67�72�,03529(�(&2120,&�3(5)250$1&(�

3HUIRUPDQFH�,QGLFDWRU
L��'HYHORSHG�DQG�GLVVHPLQDWHG�VXPPDULHV�RI�WKH�DVVHVVPHQWV�RI�VWURQJO\�SHUIRUPLQJ�ILVKHULHV��
IRFXVLQJ�RQ�DVSHFWV�RI�WKHLU�LQQRYDWLYH�DSSURDFKHV�WKDW�FRXOG�EH�DGRSWHG�WR�LPSURYH�WKH
SURILWDELOLW\�RI�&5&�ILVKHULHV
LL�� &RQGXFWHG� ZRUNVKRSV� ZLWK� HDFK� 6WDNHKROGHU� $GYLVRU\� *URXS� WR� LGHQWLI\� WKH� LQQRYDWLYH�
RSHUDWLRQDO�SURFHGXUHV��EXVLQHVV�VWUXFWXUHV��DQG�ILVKHULHV�PDQDJHPHQW�V\VWHPV�WKDW�FRXOG�EH
LPSOHPHQWHG�LQ�HDFK�ILVKHU\
LLL��(VWLPDWHG SRWHQWLDO�ILQDQFLDO�EHQHILWV�RI�LPSOHPHQWLQJ�WKHVH�FKDQJHV
LY��,GHQWLILHG DQG�GHVFULEHG WKH�LPSHGLPHQWV�WR�DGRSWLQJ�WKHVH�LQQRYDWLYH�DSSURDFKHV
Y�� ,GHQWLI\� ILVKHULHV� ZKHUH� SUDFWLFDO RSSRUWXQLWLHV� H[LVW� WR� DGRSW� LQQRYDWLYH� DSSURDFKHV� WR�
VLJQLILFDQWO\�LPSURYH�HFRQRPLF�SHUIRUPDQFH
YL�� 'HVFULEHG WKH� FRPSOH[� DQG� LQWHU�UHODWHG� FKDQJHV� WR� RSHUDWLRQDO� SURFHGXUHV�� EXVLQHVV�
VWUXFWXUHV� DQG� UHVRXUFH� PDQDJHPHQW� V\VWHPV� WKDW� FRXOG� EH� LPSOHPHQWHG� WR� DFKLHYH� PDMRU�
LPSURYHPHQWV�LQ�HFRQRPLF�SHUIRUPDQFH�LQ�VHOHFWHG�ILVKHULHV

.3,���ZDV�D�FRUH�HOHPHQW�RI�WKLV�VWXG\��'HVFULSWLRQ�SURYLGHG�LQ�WKH�5HVHDUFK�6XPPDU\�

.3,����352326$/�:5,77(1�72�)$&,/,7$7(�$'237,21�23325781,7,(6�72� ,03529(
(&2120,&�3(5)250$1&(�

3HUIRUPDQFH�,QGLFDWRU

,W� ZDV� DJUHHG�� WKDW� WKH� SURSRVDO� WR� LQLWLDWH� 3KDVH� �� RI� WKLV� SURMHFW� ZLOO� RQO\� EH� ZULWWHQ� LI� WKH�
/HDGHUVKLS� DQG�6WDNHKROGHU�$GYLVRU\�*URXSV� FRQVLGHU DQG LGHQWLI\� SUDFWLFDO� RSSRUWXQLWLHV� IRU�
HVWDEOLVKLQJ� LQQRYDWLYH DSSURDFKHV� WR� VLJQLILFDQWO\� LPSURYH� HFRQRPLF� SHUIRUPDQFH� RI� RQH� RU�
PRUH�ILVKHULHV�

7KH�6*3)�KDV�GHYHORSHG�D�GUDIW�HFRQRPLF�RSWLPLVDWLRQ�SDSHU� WKDW�ZLOO� EH�XVHG� WR� UHYLVH� WKH�
PDQDJHPHQW� SODQ� DQG� KDUYHVW� VWUDWHJ\�� +DUYHVW� VWUDWHJLHV� IRU� ILVKHULHV� IRU� 6RXWKHUQ� 5RFN�
/REVWHU� DUH� EHLQJ� UHYLVHG� WR� LQFOXGH� D� VWURQJ� IRFXV� RQ� HFRQRPLF� SHUIRUPDQFH� 5HVHDUFK�
SURSRVDOV� WR���� DVVLVW� LPSOHPHQWDWLRQ�RI�*36� WUDFNLQJ� V\VWHPV�DQG����RSWLPLVH� WKH� VHDVRQDO�
WLPLQJ�RI�KDUYHVWLQJ LQ�$XVWUDOLD¶V�DEDORQH�ILVKHULHV�ZHUH�GHYHORSHG�DW�D�MRLQW�1HZ�=HDODQG�DQG�
$XVWUDOLD�UHVHDUFK ZRUNVKRS�LQ�4XHHQVWRZQ�LQ�$XJXVW�������



��

$&.12:/('*(0(176

7KH� YDOXDEOH� FRQWULEXWLRQV� PDGH� WR� WKLV� SURMHFW� E\ HFRQRPLVWV�� LQGXVWU\�
PHPEHUV�UHSUHVHQWDWLYHV�VFLHQWLVWV��ILVKHULHV�PDQDJHUV�DQG�LQGXVWU\�PHPEHUV�UHSUHVHQWDWLYHV�
DUH�JUDWHIXOO\�DFNQRZOHGJHG��

(FRQRPLF� LQSXW�ZDV�SURYLGHG�E\�3URIHVVRU�-DPHV�$QGHUVRQ��:RUOG%DQN���'U�-XOLDQ�0RUULVRQ��
'U� /LVD� 5LSSRQ�� 'U� 6WDFH\� 3DWWHUVRQ� �(FRQVHDUFK��� $�3URIHVVRU� &DOHE� *DUGQHU�� 'U� (ULNR�
+RVKLQR��87DV���'U�6HDQ�3DVFRH��&6,52��DQG�'U�6HYDO\�6HQ��3URILVK�3W\�/WG���

0HPEHUV�UHSUHVHQWDWLYHV RI� WKH� ILVKLQJ� LQGXVWU\� WKDW� SURYLGHG� LQVLJKWV� LQWR� ILVKHULHV� WKDW� KDYH�
LPSOHPHQWHG�FKDQJHV� WR� LPSURYH�HFRQRPLF�SHUIRUPDQFH� LQFOXGH��0V�$QQLH� -DUUHW� �3UR�)LVK���
0U� 'DYLG� &DUWHU� �13)��� 0U� *UDKDP� 6WHZDUW� �6KDUN� %D\� %RDW� 2ZQHUV� $VVRFLDWLRQ��� 0LFKDHO�
+DUWH��::)���0V�'DQLHOOH�$GDPV��&ODUHQFH�5LYHU�)LVKHUPHQ¶V�&R�RSHUDWLYH���0U�3DXO�:DWVRQ�
�6*3)���0U�'DU\O�6\NHV��1=�5RFN�/REVWHU�,QGXVWU\���0U�0DOFROP�/DZVRQ��6RXWKHUQ�1=�5RFN�
/REVWHU� ,QGXVWU\�� DQG�'U� -HUHP\�&RRSHU� �1=� DEDORQH� ,QGXVWU\��� -RH\�0F.LEEHQ� �7DVPDQLDQ�
DEDORQH�LQGXVWU\� DQG�7RP�0F*RZDQ��1=�DEDORQH�LQGXVWU\��

,QGXVWU\�PHPEHUV�UHSUHVHQWDWLYHV WKDW�SURYLGHG�DGYLFH�RQ�KRZ�WR�PD[LPLVH�EHQHILWV�RI�SURMHFW�
LQFOXGHG�0U� 6LPRQ�&ODUNH�� 0U� $QGUHZ�+RJJ��0U� $QGUHZ� 3XJOLVL� �6*3)���0U� 1HLO� 0F'RQDOG
�*693)���0U�(ULF�3HUH]��46,$���0U�'DYH�6WLUOLQJ��0U�*HRII�7LOWRQ��(&27)���0U�-XVWLQ�3KLOOLSV�
�6$5/$&���0U�'HDQ�/LVVRQ��0U�-RQDV�:RROIRUG�DQG�0U�.HUU\�5RZH��$&$��

3DUWLFLSDWLQJ� ILVKHULHV� VFLHQWLVWV� LQFOXGH� 'U� &DPHURQ� 'L[RQ� �6$5',��� 'U� 7RQ\� &RXUWQH\�
�4'$))���'U�$GUDLQ�/LQQDQH��6$5',���'U�6WHYH�0D\ILHOG��6$5',���'U�%HQ�6WREEDUW��6$5',���'U�
1LFN�&DSXWL��)LVKHULHV�:$���'U�5LFN�0F*DUYH\��6$5',���$�3URI &DOHE�*DUGQHU��87$6���'U�%HQ�
6WREDUW��6$5',���'U�*UHJ�)HUJXVRQ��6$5',� DQG 'U�&UDLJ�0XQG\��87$6��

)LVKHULHV�PDQDJHUV�WKDW�FRQWULEXWHG�WR�WKH�SURMHFW�LQFOXGHG��0U�6HDQ�6ORDQ��'U�&UDLJ�1RHOO� 'U
$QQDEHO�-RQHV� 'U�/LDQRV�7ULDQWLILORV��3,56$�)LVKHULHV�DQG�$TXDFXOWXUH���'U�(GGLH�-HEUHHQ��0U�
'DUUHQ�5R\��4'$))���0V�+LODU\�5HYHOOH DQG 0U�*UDQW�3XOOHQ��'3,:(��

7KH� HIIRUWV� RI� 'U� &DPHURQ� 'L[RQ� �6$5',��� 0U� 6LPRQ� &ODUNH� �6*3)��� 'U� (GGLH� -HEUHHQ�
�4'$))���'U�$GULDQ�/LQQDQH��6$5',���'U�6WHSKHQ�0D\ILHOG��6$5',���'U�%HQ�6WREEDUW��6$5',���
0V 6KLUOH\�6RURNLQ��6$5',��0U�'HDQ�/LVVRQ��$&$��DQG�0U�-RQDV�:ROIRUG��$&$��LQ�FRQGXFWLQJ�
ZRUNVKRSV�ZDV�JUHDWO\�DSSUHFLDWHG���



��

���,QWURGXFWLRQ DQG�%DFNJURXQG

2YHUDOO��$XVWUDOLD�KDV�D�JRRG� WUDFN� UHFRUG�RI�PDQDJLQJ�FRPPHUFLDO� ILVKHULHV�VXVWDLQDEO\ �H�J��
)ORRG�HW� DO�� �������7KLV� LV� EHFDXVH� ILVKHULHV�PDQDJHPHQW�KDV� IRFXVHG�DOPRVW� H[FOXVLYHO\�RQ�
ELRORJLFDO�VXVWDLQDELOLW\�DQG�H[WHQVLYH�UHVRXUFHV�KDYH�EHHQ�H[SHQGHG�WR�HQVXUH�WKDW�WKLV�FULWLFDO�
RXWFRPH�KDV�EHHQ�DFKLHYHG� 6HYHUDO�HOHPHQWV�RI�ILVKHULHV�PDQDJHPHQW�WKDW�KDYH�EHHQ�ZLGHO\�
LGHQWLILHG� DV� FRQWULEXWLQJ VLJQLILFDQWO\� WR� HQVXULQJ� VXVWDLQDELOLW\�� EXW� ZKLFK� DUH� QRW� IXOO\�
HVWDEOLVKHG�LQ�PDQ\�RWKHU�FRXQWULHV��DUH ZLGHO\�HVWDEOLVKHG�LQ�$XVWUDOLDQ�ILVKHULHV��)RU�H[DPSOH��
OLPLWHG�HQWU\�KDV�EHHQ�DQ�DFFHSWHG�SULQFLSOH IRU�PDQ\�\HDUV��DFFHVV�ULJKWV�LQ�WKH�IRUP�RI�7RWDO�
$OORZDEOH�&DWFKHV� �7$&V�� DQG� ,QGLYLGXDO 7UDQVIHUDEOH�4XRWDV� �,74V�� DUH�ZLGHO\� HVWDEOLVKHG��
FR�PDQDJHPHQW� KDV� EHHQ� SUDFWLFHG� IRU� GHFDGHV� DOEHLW� LQ� D� YDULHW\� RI� IRUPV�� UREXVW� VWRFN�
DVVHVVPHQWV� DUH� GRQH� UHJXODUO\� LQ�PRVW�PDMRU ILVKHULHV�� LQFUHDVLQJO\� XQGHU� WUDQVSDUHQW� FRVW�
UHFRYHU\� �XVHU�SD\V��DUUDQJHPHQWV��DQG� WKH�XVH�RI H[SOLFLW�KDUYHVW�VWUDWHJLHV� �KDUYHVW�FRQWURO�
UXOHV��LV�EHFRPLQJ�ZLGHVSUHDG�

:KLOH� H[WHQVLYH� HIIRUWV� KDYH� EHHQ� PDGH� WR� HQVXUH� WKDW� $XVWUDOLD
V� ILVKHULHV� DUH� ELRORJLFDOO\
VXVWDLQDEOH�� UHODWLYHO\� OLPLWHG SXEOLF� UHVRXUFHV� KDYH� EHHQ DOORFDWHG� WR� HQVXULQJ� WKDW� WKH�
HFRQRPLF� DQG� VRFLDO� EHQHILWV� WKDW� ILVKHULHV� GHOLYHU� WR� $XVWUDOLDQ� FRPPXQLWLHV� DUH�PD[LPLVHG��
7KLV�LV�PDLQO\�EHFDXVH��WR�GDWH��WKH�HFRQRPLF�DVSHFWV�RI�ILVKLQJ�KDYH�EHHQ�ZLGHO\�FRQVLGHUHG�WR�
EH� LVVXHV� IRU� ZKLFK� LQGXVWU\� KDV� VROH UHVSRQVLELOLW\�� +RZHYHU�� DV� FRPPHUFLDO� ILVKHULHV� DUH�
EDVHG� RQ� WKH� XWLOLVDWLRQ� RI� FRPPXQLW\� UHVRXUFHV�� DQG� WKHUH� LV� HYLGHQFH� WR� VXJJHVW� WKDW�
HFRQRPLF�DQG�VRFLDO�EHQHILWV�WR�WKH�$XVWUDOLDQ�FRPPXQLW\�DUH�QRW�DOZD\V�PD[LPLVHG��WKHUH�LV�D�
YLHZ WKDW�JRYHUQPHQW�VKRXOG� WDNH�D� UROH� LQ�DVVLVWLQJ� ILVKLQJ� LQGXVWULHV� WR� LGHQWLI\�DQG�DFKLHYH�
WKHLU�HFRQRPLF�DQG�VRFLDO�REMHFWLYHV��7KLV�DSSURDFK�PD\ SURYLGH�HFRQRPLF�JDLQV�WR� LQGLYLGXDO�
OLFHQVH�KROGHUV�DV�ZHOO�DV�WKH�FRPPXQLW\�

)HZ�$XVWUDOLDQ�ILVKHULHV�KDYH�H[SOLFLWO\�DUWLFXODWHG�WKHLU�NH\�HFRQRPLF�DQG�VRFLDO�REMHFWLYHV�RU
SULRULWLHV��$V�FRPPHUFLDO�ILVKHULHV�HVVHQWLDOO\�H[LVW�WR�PDNH�PRQH\��LW� LV�UHDVRQDEOH�WR�DVVXPH�
WKDW�PD[LPLVLQJ�SURILWDELOLW\�ZRXOG�EH�D�KLJK�SULRULW\�IRU�PRVW�ILVKHULHV��+RZHYHU��ZKLOH�LQGLYLGXDO�
EXVLQHVVHV�QR�GRXEW�VWULYH� IRU� WKLV�RXWFRPH��ZLWK�PL[HG�VXFFHVV���VWUXFWXUDO�DVSHFWV�RI�PDQ\�
$XVWUDOLDQ� ILVKHULHV�SUHYHQW�SURILWV�IURP�EHLQJ�PD[LPLVHG�DW�D�ZKROH�RI� ILVKHU\�VFDOH�� ,Q�VRPH�
FDVHV��HFRQRPLFDOO\�LQHIILFLHQW�VWUXFWXUHV�DUH�GHOLEHUDWHO\�PDLQWDLQHG�WR DFKLHYH�HLWKHU�ELRORJLFDO�
VXVWDLQDELOLW\� RXWFRPHV� RU�� ZKHWKHU� H[SOLFLWO\� DFNQRZOHGJHG� RU� QRW�� WR� GHOLYHU� HFRQRPLF� DQG�
VRFLDO�EHQHILWV�WR�UHJLRQDO�FRPPXQLWLHV�ZKHUH�WKHUH�DUH�IHZ�RWKHU�YLDEOH�LQGXVWULHV�

6WUXFWXUDO� IDFWRUV� WKDW� LPSHGH� WKH� PD[LPLVDWLRQ� RI� SURILWDELOLW\� LQ� PDQ\� $XVWUDOLDQ� ILVKHULHV�
LQFOXGH�

��� ,QWULQVLFDOO\� KLJK� LQIUDVWUXFWXUH� �YHVVHOV� DQG� SURFHVVLQJ� IDFLOLWLHV�� DQG� RSHUDWLQJ� FRVWV�
�PDLQWHQDQFH��IXHO��ODERXU��
���2YHU�FDSLWDOLVDWLRQ��HVSHFLDOO\�LQ�ILVKLQJ�YHVVHOV�
��� ,QSXW� FRQWUROV� HVWDEOLVKHG� WR� HQVXUH� VXVWDLQDELOLW\� WKDW� DFW� E\� OLPLWLQJ� RSHUDWLRQDO�
HIILFLHQF\��WKXV�LQFUHDVLQJ�WKH�FRVWV�RI�SURGXFWLRQ�
���%XVLQHVV�VWUXFWXUHV�WKDW�GLVVLSDWH�HDUQLQJV�E\�SURPRWLQJ� LQGLYLGXDOLVP�DQG�FRPSHWLWLRQ�
DPRQJ�ILVKHUV��KXQWHU�JDWKHUHU�DSSURDFK��UDWKHU�WKDQ FROODERUDWLRQ�WR�PLQLPLVH�FRVWV�DQG�
PD[LPLVH�SULFHV��EXVLQHVV�DSSURDFK��
���+LJK�ILVKHULHV�PDQDJHPHQW�FRVWV��HVSHFLDOO\�IRU�UHVHDUFK�DQG�FRPSOLDQFH�
���,QHUWLD�DQG�UHVLVWDQFH�WR�FKDQJLQJ�WKH�VWDWXV�TXR�

5HFHQW�UHGXFWLRQV�LQ�SURILWDELOLW\�UHVXOWLQJ�IURP�LQFUHDVHV�LQ�WKH�FRVWV�RI�ILVKHULHV�SURGXFWLRQ��DOO�
VHFWRUV���GHFUHDVHV�LQ�FDWFKHV��H�J��OREVWHUV��DQG�IDOOLQJ�SULFHV�RI�VRPH�ILVKHULHV�SURGXFWV��H�J��
SUDZQV�DQG�DEDORQH��PHDQ�WKDW�LW�LV�QRZ�LPSHUDWLYH�WR�LGHQWLI\�RSHUDWLRQDO�SURFHGXUHV��EXVLQHVV�
VWUXFWXUHV DQG� ILVKHULHV� PDQDJHPHQW� V\VWHPV� WKDW� DGGUHVV� WKHVH� VWUXFWXUDO� LQHIILFLHQFLHV�� $�



��

UHFHQW�)5'&�VWXG\�VXJJHVWV�WKDW�WKH�HFRQRPLF�SHUIRUPDQFH�JDS�IRU�$XVWUDOLD
V�PDULQH�FDSWXUH�
ILVKHULHV�LV�LQ�WKH�RUGHU�RI���������5LGJH�3DUWQHUV��������7KHUH�LV�D�FOHDU�QHHG�IRU�VWDNHKROGHUV�
WR� H[SOLFLWO\� LGHQWLI\� WKH� HFRQRPLF�� VRFLDO� DQG� HFRORJLFDO� REMHFWLYHV� IRU� WKHLU� ILVKHULHV� DQG�
HVWDEOLVK�RSHUDWLRQDO�SURFHGXUHV��EXVLQHVV�VWUXFWXUHV�DQG�ILVKHULHV�PDQDJHPHQW�V\VWHPV�WKDW�
ZLOO�HQVXUH�WKDW�WKHVH�REMHFWLYHV�DUH�DFKLHYHG�

7KLV�VWXG\�EURXJKW WRJHWKHU�D�WHDP�RI�ILVKHULHV�H[SHUWV�WR�LGHQWLI\�RSSRUWXQLWLHV�IRU�LPSURYLQJ�WKH�
HFRQRPLF� SHUIRUPDQFH� RI� ILVKHULHV LQ� WKH� $XVWUDOLDQ� 6HDIRRG� &5&�� 7KH� WHDP�PHDVXUHG WKH�
HFRQRPLF� SHUIRUPDQFH� RI� HDFK� &5&� ILVKHU\� DQG� DVVHVVHG WKH� HIIHFWLYHQHVV� RI IDFWRUV� WKDW�
HQDEOH� ZHDOWK� FUHDWLRQ� XVLQJ� WKH� ZHDOWK�EDVHG� ILVKHU\� SHUIRUPDQFH� LQGLFDWRUV� GHYHORSHG� E\�
$QGHUVRQ�DQG�$QGHUVRQ���������:H�WKHQ�LGHQWLILHG LQQRYDWLYH�RSHUDWLRQDO�SURFHGXUHV��EXVLQHVV�
VWUXFWXUHV�DQG�PDQDJHPHQW�V\VWHPV�WKDW�KDYH�EHHQ�HVWDEOLVKHG�WR�RYHUFRPH�LPSHGLPHQWV�WR�
ZHDOWK� FUHDWLRQ� LQ� ILVKHULHV� ZRUOGZLGH� DQG� WKDW� DUH� VXFFHVVIXOO\� JHQHUDWLQJ� ZHDOWK� IRU� WKHLU�
SDUWLFLSDQWV��7KLV� LQIRUPDWLRQ�ZDV XVHG�WR� LGHQWLI\�RSHUDWLRQDO�SURFHGXUHV��EXVLQHVV�VWUXFWXUHV�
DQG� PDQDJHPHQW�OHJLVODWLYH� V\VWHPV� WKDW� FRXOG� EH� HVWDEOLVKHG� WR� LPSURYH� WKH� HFRQRPLF�
SHUIRUPDQFH�RI�HDFK�SDUWLFLSDWLQJ�ILVKHU\�

7KLV� SURMHFW� LV� OLQNHG� WR� WKH� VXLWH� RI� GHFLVLRQ� VXSSRUW� WRRO� RU� ELRHFRQRPLF� SURMHFWV�ZLWKLQ� WKH�
)XWXUH�+DUYHVW 7KHPH�RI�WKH�$XVWUDOLDQ�6HDIRRG�&5&��7KH�GHFLVLRQ�VXSSRUW�WRROV�SURMHFWV�DUH�
IRFXVLQJ�RQ�GHFLVLRQV�LQ�WKH�PDQDJHPHQW�V\VWHP�± L�H� WKH�JRYHUQPHQW�FRQWUROV��7KRVH�SURMHFWV�
GHDO�ZLWK�JRYHUQPHQW�UXOHV�DQG�VWRS�DW�WKH�SRLQW�RI�KRZ�ILVKLQJ�EXVLQHVVHV�DUH�FRQGXFWHG��7KLV�
SURMHFW�PRYHV�LQWR�WKH�DUHD�RI�EXVLQHVV�RSHUDWLRQV�DQG�ORRNV�DW�WKHLU�RSHUDWLQJ�HQYLURQPHQW�WR�
LGHQWLI\�LQHIILFLHQFLHV�DQG�GHYHORS�LPSURYHPHQWV��7R�LOOXVWUDWH�ZLWK�H[DPSOHV�± RQH�DSSOLFDWLRQ�
RI� WKH� GHFLVLRQ� VXSSRUW� WRROV� SURMHFWV� LV� WR� GHWHUPLQH� SURILW�PD[LPLVLQJ�7$&V� �DPRQJVW� RWKHU�
UXOHV�DIIHFWLQJ� KDUYHVWV���%XVLQHVVHV�RSHUDWLQJ�ZLWKLQ� WKLV� UXOH� IDFH� LVVXHV� VXFK�DV� LQHIILFLHQW�
XVH�RI� FDSLWDO�ZKHUH� WKHUH� LV� FRPSHWLWLRQ� IRU� VSDFH�DQG� LQGLYLGXDO� ILVK�� ODFN�RI� LQIRUPDWLRQ�RQ�
PDUNHWV�DQG�SDWWHUQV� LQ�FDWFK�UDWHV��DQG� OLPLWHG�DELOLW\� WR�FRQWURO�H[SHQGLWXUH RQ�HQIRUFHPHQW��
PDQDJHPHQW� DQG� PDUNHWLQJ�� ,I� WKH� HQWLUH� ILVKHU\� ZDV RSHUDWHG� DV� D� VLQJOH� EXVLQHVV� ZRXOG�
KDUYHVWLQJ�SDWWHUQV�FKDQJH�WR�LPSURYH�SHUIRUPDQFH"�$QG�LI�VR��KRZ�FDQ�ILVKHULHV�FDSWXUH�WKHVH�
LPSURYHPHQWV� ZLWKLQ� RXU� FXUUHQW� V\VWHP� RI� PXOWLSOH� RZQHUV"� &RQYHUVHO\�� FKDQJHV� LQ� WKH�
EXVLQHVV� HQYLURQPHQW� PD\� UHTXLUH� FKDQJHV� WR� WKH� PDQDJHPHQW� V\VWHP�� )RU� H[DPSOH�� LQ� D�
ILVKHU\�PDQDJHG�VROHO\�E\�LQSXW�FRQWUROV��H�J� YHVVHO�VL]H��JHDU�UHVWULFWLRQV��HIIRUW�OLPLWDWLRQV��WKH�
RSWLPLVDWLRQ�RI�WKH�EXVLQHVV�VWUXFWXUH�PD\�UHTXLUH�PDMRU�FKDQJHV�WR�WKH�PDQDJHPHQW�V\VWHP��
7KLV� SURMHFW� ZLOO� DOVR� LGHQWLI\� PDQDJHPHQW� FKDQJHV� WKDW� PD\� EH� UHTXLUHG� WR� IDFLOLWDWH�
LPSURYHPHQWV�LQ�WKH�EXVLQHVV�VWUXFWXUH�

����1HHG

7KH� PDLQ� FDXVHV� RI� GHFOLQHV LQ� ILVKHU\� SHUIRUPDQFH DUH� GHFUHDVHV� LQ� UHDO� SULFHV� �SUDZQV��
DEDORQH��� ODUJH� LQFUHDVHV� LQ� FRVWV� �DOO� VHFWRUV�� DQG�� LQ� D� IHZ� FDVHV�� VLJQLILFDQW� UHGXFWLRQV� LQ�
VWRFN�VL]H�DQG�SURGXFWLYLW\��URFN�OREVWHU��

,Q�PDQ\�ILVKHULHV� PDMRU�LPSURYHPHQWV�LQ�HFRQRPLF�SHUIRUPDQFH�ZLOO�RQO\�EH�DFKLHYHG�WKURXJK
PDMRU� DQG� LQWHJUDWHG� FKDQJHV LQ� RSHUDWLRQDO� SURFHGXUHV�� EXVLQHVV� VWUXFWXUHV� DQG� UHVRXUFH�
PDQDJHPHQW�V\VWHPV�

,QHUWLD�DQG�DFWLYH�UHVLVWDQFH�WR�FKDQJH��ZLWKLQ�ERWK�JRYHUQPHQW�DQG�LQGXVWU\��FXUUHQWO\�LPSHGH�
WKH� LPSOHPHQWDWLRQ� RI� WKH� FXOWXUDO� VKLIW WKDW� LV� UHTXLUHG� WR� UHYLYH� HFRORJLFDOO\�VXVWDLQDEOH�� EXW�
ILQDQFLDOO\�FKDOOHQJHG ILVKHULHV�
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0DMRU��LQWHJUDWHG�FKDQJHV�DQG�FXOWXUDO�VKLIWV�UHTXLUH�D�FOHDUO\�DUWLFXODWHG�YLVLRQ�IRU�WKH�IXWXUH�

&RQYLQFLQJ�YLVLRQ�VWDWHPHQWV�UHTXLUH�HYLGHQFH�

7KLV�SURMHFW�ZLOO�SURYLGH�WKH�LQIRUPDWLRQ�WKDW�LV�QHHGHG�IRU�LQGXVWU\�DQG�JRYHUQPHQW�WR�GHYHORS�
WKH�MRLQW�YLVLRQ�VWDWHPHQWV WKDW�DUH�UHTXLUHG�WR�FKDUW�D�FOHDU�SDWKZD\�WR�D�PRUH�SURILWDEOH�IXWXUH�
IRU�HDFK�VHOHFWHG�ILVKHU\�

&ULWLFDO�LQIRUPDWLRQ�WR�XQGHUSLQ�HDFK�YLVLRQ�VWDWHPHQW WKDW WKLV�SURMHFW�ZLOO�SURYLGH�LQFOXGHV�
���2EMHFWLYH�DVVHVVPHQWV�RI�WKH�NH\�IDFWRUV�OLPLWLQJ�ILVKHU\�SHUIRUPDQFH�
���&RPSUHKHQVLYH�HYDOXDWLRQV�RI�WKH�RSWLRQV�IRU�LQFUHDVLQJ�SURILWDELOLW\�
���&OHDU�DGYLFH�DERXW�WKH�FRPSOH[�DQG�LQWHU�UHODWHG�FKDQJHV�WR�RSHUDWLRQDO�SURFHGXUHV��
EXVLQHVV�VWUXFWXUHV�DQG�UHVRXUFH�PDQDJHPHQW�V\VWHPV�WKDW�DUH�UHTXLUHG�DFKLHYH�PDMRU�
LPSURYHPHQWV�LQ�ILVKHU\�SHUIRUPDQFH�
��� $� FOHDU� SDWKZD\� WR� DGRSWLRQ� WKDW� UHFRJQLVHV� WKH� LQHUWLD� DQG� UHVLVWDQFH� WR� FKDQJH�
ZLWKLQ�JRYHUQPHQW�DQG� LQGXVWU\� WKDW PXVW�EH�RYHUFRPH�IRU� WKHVH�PDMRU�DQG� LQWHJUDWHG�
FKDQJHV�WR�EH�LPSOHPHQWHG�

�����2EMHFWLYHV

�� $VVHVV� WKH�SHUIRUPDQFH�DQG� LGHQWLI\� LPSHGLPHQWV� WR�ZHDOWK� FUHDWLRQ� LQ� VHOHFWHG�&5&�
ILVKHULHV�

�� 'HVFULEH� DQG� HYDOXDWH� LQQRYDWLYH� V\VWHPV� WKDW� KDYH� EHHQ� HVWDEOLVKHG� WR� LPSURYH� WKH�
SHUIRUPDQFH�RI�VXFFHVVIXO�ILVKHULHV�ZRUOGZLGH�

�� ,GHQWLI\� SUDFWLFDO� RSSRUWXQLWLHV� IRU� RYHUFRPLQJ� LPSHGLPHQWV� WR� ZHDOWK� FUHDWLRQ� DQG�
LPSURYLQJ�WKH�SHUIRUPDQFH�RI�VHOHFWHG�&5&�ILVKHULHV�

���0HWKRGV

&RQVXOWDWLRQ�DQG�'HYHORSPHQW�RI�3URMHFW

$�)XWXUH�+DUYHVW�:RUNVKRS�LQ�0HOERXUQH�LQ�-XO\������LGHQWLILHG�WKH�QHHG�IRU�SURMHFWV�WR�
�L�� LGHQWLI\� RSHUDWLRQDO� SURFHGXUHV�� EXVLQHVV� VWUXFWXUHV� DQG� ILVKHULHV� PDQDJHPHQW�
V\VWHPV�WR�HQKDQFH�SURGXFWLYLW\�DQG�SURILWDELOLW\�
�LL��LQFRUSRUDWH�FRQVLGHUDWLRQ�RI�VRFLDO�REMHFWLYHV�LQWR�ILVKHULHV�PDQDJHPHQW�IUDPHZRUNV�
�LLL�� IDFLOLWDWH� FKDQJHV� LQ� RSHUDWLRQDO� SURFHGXUHV�� EXVLQHVV� VWUXFWXUHV� DQG� ILVKHULHV�
PDQDJHPHQW�IRU�NH\�ILVKHULHV�

$� SUHOLPLQDU\� SURSRVDO� WKDW� DGGUHVVHG� WKHVH� QHHGV� ZDV� GHYHORSHG� IROORZLQJ� D�:RUNVKRS� LQ�
$GHODLGH�LQ�'HFHPEHU�������7KDW�SUHOLPLQDU\�SURSRVDO�ZDV�VXEPLWWHG�WR�WKH�&5&�%RDUG�LQ�HDUO\�
�����DQG�WKH�FRQFHSW�ZDV�DSSURYHG�

)ROORZLQJ�GLVFXVVLRQV�ZLWK�'UV�3DWULFN�+RQH��&DOHE�*DUGQHU�DQG�*UDKDP�0DLU�� LW�ZDV�DJUHHG�
WKDW�D�SKDVHG�DSSURDFK�ZRXOG�EH�DGRSWHG�IRU�WKLV�SURMHFW�

3KDVH� �� �FXUUHQW� UHSRUW�� ZLOO� LGHQWLI\� RSWLRQV� IRU� LPSURYLQJ� WKH� HFRQRPLF� SHUIRUPDQFH� RI�
VHOHFWHG�&5&�ILVKHULHV�
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3KDVH����IROORZLQJ�VXFFHVVIXO�FRPSOHWLRQ�RI�3KDVH���� ZLOO� IDFLOLWDWH�FKDQJH� LQ� ILVKHULHV�ZKHUH
VLJQLILFDQW�SUDFWLFDO�RSSRUWXQLWLHV�H[LVW�WR�LPSURYH�SHUIRUPDQFH�

:RUNVKRSV� ZHUH� FRQGXFWHG� LQ� $GHODLGH� DQG� +REDUW� LQ� 0D\� ����� WR� UHFHLYH� LQSXW� IURP�
VWDNHKROGHUV� DQG� H[SODLQ� 3URIHVVRU� -LP� $QGHUVRQ
V� V\VWHP� RI� ZHDOWK�EDVHG� SHUIRUPDQFH�
LQGLFDWRUV�� 7KHVH� ZRUNVKRSV� ZHUH� DWWHQGHG� E\� PHPEHUV� DQG� UHSUHVHQWDWLYHV� RI� WKH� URFN�
OREVWHU��SUDZQ�DQG�DEDORQH�ILVKHULHV�DQG�UHOHYDQW�ILVKHULHV�PDQDJHUV�DQG�VFLHQWLVWV�

7KH� SURSRVDO� ZDV� VXEPLWWHG� WR� WKH� &5&� 5HVHDUFK� $GYLVRU\� &RPPLWWHH� �5$&�� IRU� LQIRUPDO�
FRQVLGHUDWLRQ�DW�WKH�PHHWLQJ�RQ���-XQH������ &RPPHQWV�IURP�WKH�5$&�ZHUH�LQFRUSRUDWHG�LQWR�
WKH�SURSRVDO� 'UDIWV�RI�WKH�UHYLVHG�SURSRVDO�ZHUH�SUHVHQWHG�WR�UHSUHVHQWDWLYHV�RI�WKH�6$�SUDZQ��
OREVWHU�DQG�DEDORQH LQGXVWU\�DVVRFLDWLRQV� ,Q�������WKH�SURSRVDO�ZDV�SUHVHQWHG�WR�NH\�ILVKHULHV�
JURXSV� LQ� WKH� &5&� �$XVWUDOLDQ� &RXQFLO� RI� 3UDZQ� )LVKHULHV�� $EDORQH� &RXQFLO� RI� $XVWUDOLD��
$XVWUDOLDQ�6RXWKHUQ�5RFN�/REVWHU�,QGXVWU\��IRU�FRPPHQW�DQG�HQGRUVHPHQW��$OO�WKUHH SURYLGHG�LQ�
SULQFLSOH�VXSSRUW�IRU�WKH�SURMHFW�

7KH�SURMHFW�KDG�WKUHH�PDMRU�HOHPHQWV�

���$VVHVV�WKH�HFRQRPLF�SHUIRUPDQFH�RI�VHOHFWHG�&5&�ILVKHULHV�
D�� &RQGXFW� GHVNWRS� UHYLHZ� DQG� LQWHUYLHZ� LQGXVWU\� PHPEHUV�� ILVKHULHV�PDQDJHUV� DQG�
VFLHQWLVWV�LQYROYHG�LQ�HDFK�ILVKHU\�
E�� 8VLQJ� DJUHHG� WHPSODWH�� GHVFULEH� NH\� HOHPHQWV� RI� HDFK� ILVKHU\�� HVSHFLDOO\� WKRVH�
UHOHYDQW�WR�WKHLU�HFRQRPLF�SHUIRUPDQFH�
F��&ROOHFW� ILQDQFLDO�GDWD�RQ�HDFK�ILVKHU\�XVLQJ�DQ�DSSURDFK�WKDW�EXLOGV�RQ� WKH�PHWKRG�
DSSOLHG� E\� (FRQVHDUFK� LQ� 6$� RYHU� WKH� ODVW� GHFDGH� �IRU� ILVKHULHV� ZKHUH� GDWD� DUH� QRW�
EHLQJ�FROOHFWHG�HOVHZKHUH��
G��0HDVXUH�HFRQRPLF�SHUIRUPDQFH�DQG�LGHQWLI\�LPSHGLPHQWV�WR�ZHDOWK�FUHDWLRQ�IRU�HDFK�
ILVKHU\�XVLQJ�WKH�SHUIRUPDQFH�LQGLFDWRUV�GHYHORSHG�E\�$QGHUVRQ�DQG�$QGHUVRQ��������
H��,GHQWLI\�WKH�EHVW�RSSRUWXQLWLHV�IRU�LPSURYLQJ�WKH�SURILWDELOLW\�RI�HDFK�ILVKHU\��H�J��KLJK�
RSHUDWLRQDO�RU�PDQDJHPHQW�FRVWV�DQG�RU�SRRU�SURFHVVLQJ��PDUNHWLQJ�DQG�SULFLQJ�
I��&RQGXFW�ZRUNVKRS�ZLWK�HDFK�6WDNHKROGHU�$GYLVRU\�*URXS� WR�DVVLVW� LQ� ILQDOLVDWLRQ�RI�
HDFK�DVVHVVPHQW�
J��)LQDOLVH�DQG�GLVVHPLQDWH�DVVHVVPHQWV�RI� WKH�SHUIRUPDQFH�RI� WKH� ILVKHULHV� LQ�HDFK�
VHFWRU�

�� 'HVFULEH� DQG� HYDOXDWH� WKH� LQQRYDWLYH� V\VWHPV� WKDW� KDYH� EHHQ� HVWDEOLVKHG� WR� LPSURYH� WKH�
HFRQRPLF�SHUIRUPDQFH�RI�VXFFHVVIXO�ILVKHULHV�ZRUOGZLGH�

D�� ,GHQWLI\� VHYHUDO� ILVKHULHV� ZRUOGZLGH� �LQFOXGLQJ� GLYH�� WUDS� DQG� WUDZO� H[DPSOHV�� ZLWK�
VWURQJ�HFRQRPLF�SHUIRUPDQFH�
E��&RQGXFW�GHVNWRS�UHYLHZ�DQG��ZKHUH�QHFHVVDU\��LQWHUYLHZ�LQGXVWU\�PHPEHUV��ILVKHULHV�
PDQDJHUV�DQG�VFLHQWLVWV�LQYROYHG�LQ�HDFK�ILVKHU\�
F��3URYLGH�GHWDLOHG�GHVFULSWLRQV�RI�HDFK�ILVKHU\�XVLQJ�DQ�DJUHHG�WHPSODWH�DQG�IRFXVLQJ�
RQ�LVVXHV�DIIHFWLQJ�HFRQRPLF�SHUIRUPDQFH�
G�� $VVHVV� HDFK� ILVKHU\� XVLQJ� WKH� SHUIRUPDQFH� LQGLFDWRUV� RI� $QGHUVRQ� DQG� $QGHUVRQ�
�������
H��,GHQWLI\�WKH�LQQRYDWLYH�VROXWLRQV��L�H��EXVLQHVV�VWUXFWXUHV��RSHUDWLRQDO�SURFHGXUHV�DQG�
ILVKHULHV�PDQDJHPHQW�V\VWHPV��WKDW�KDYH�EHHQ�HVWDEOLVKHG�WR�RYHUFRPH�LPSHGLPHQWV�
WR� ZHDOWK� FUHDWLRQ� LQ� HFRQRPLFDOO\� VXFFHVVIXO� ILVKHULHV� ZRUOGZLGH�� LQFOXGLQJ�
DVVHVVPHQWV�RI�

L��ZK\�LQQRYDWLYH�FKDQJHV�ZHUH�QHHGHG�
LL��KRZ�FKDQJHV�ZHUH�LPSOHPHQWHG�DQG�WKH�PDLQ�LPSHGLPHQWV�WR�FKDQJH�
LLL�� WKH� PDLQ� DGYDQWDJHV� RI� QHZ� DUUDQJHPHQWV� �H�J�� KRZ� GR� WKH\� LQFUHDVH�
HIILFLHQF\��UHGXFH�FRVWV�DQG�HQKDQFH�PDUNHWLQJ��
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LY��ZKDW�DUH�WKH�SUREOHPV�
LY��KRZ�ZHUH�HTXLW\�DQG�UHVSRQVLELOLW\�WUDQVIHUUHG��H�J� ZKDW�ZDV�GRQH�ZLWK�H[WUD�
YHVVHOV��LI�DQ\��
�Y��ZKDW�LV�WKH�JRYHUQDQFH�V\VWHP�
�YL��ZKDW� OHJLVODWLYH� LVVXHV�QHHGHG� WR�EH�DGGUHVVHG�DQG�ZKDW� OHJDO� LQVWUXPHQWV�
ZHUH�HVWDEOLVKHG�
�YLL�� KRZ� ZDV� WKH� ILVKHULHV� PDQDJHPHQW� V\VWHP� UHILQHG� WR� VXSSRUW� WKH� QHZ�
EXVLQHVV�VWUXFWXUHV�DQG�HQKDQFH�PDUNHWLQJ�

I�� &RQGXFW� ZRUNVKRS� WR� UHILQH� DVVHVVPHQWV� DQG� LGHQWLI\� RSWLRQV� IRU� LPSURYLQJ� WKH�
SURILWDELOLW\�RI�&5&�ILVKHULHV�
J�� )LQDOLVH� DVVHVVPHQWV� RI� WKH� HFRQRPLF� SHUIRUPDQFH� RI� WKHVH� ILVKHULHV�� LQFOXGLQJ�
GHWDLOHG�GHVFULSWLRQV�RI� WKH� LQQRYDWLYH�VROXWLRQV�HVWDEOLVKHG�WR�RYHUFRPH� LPSHGLPHQWV�
WR�ZHDOWK�FUHDWLRQ�DQG�WKH�SRWHQWLDO�VXLWDELOLW\�RI�&5&�ILVKHULHV��WKUHH�FKDSWHUV�IRU�ILQDO�
UHSRUW�

���,GHQWLI\�SUDFWLFDO�RSSRUWXQLWLHV�IRU�RYHUFRPLQJ�LPSHGLPHQWV�WR�ZHDOWK�FUHDWLRQ�DQG�LPSURYLQJ�
WKH�SHUIRUPDQFH�RI�VHOHFWHG�ILVKHULHV�

D�� 'LVVHPLQDWH� D� VXPPDU\� RI� WKH� DVVHVVPHQWV� RI� VWURQJO\� SHUIRUPLQJ ILVKHULHV��
IRFXVLQJ�RQ� LQQRYDWLYH�DVSHFWV�RI� WKHLU� DSSURDFKHV� WKDW�FRXOG�EH�DGRSWHG� WR� LPSURYH�
WKH�SHUIRUPDQFH�RI�VHOHFWHG ILVKHULHV�
E�� &RQGXFW� ZRUNVKRSV� ZLWK� HDFK� 6WDNHKROGHU� $GYLVRU\� *URXS� WR� LGHQWLI\� LQQRYDWLYH�
EXVLQHVV�VWUXFWXUHV��RSHUDWLRQDO�SURFHGXUHV�DQG�RU�ILVKHULHV�PDQDJHPHQW�V\VWHPV�WKDW�
FRXOG�SRWHQWLDOO\�EH�HVWDEOLVKHG�LQ�HDFK�ILVKHU\�
F�� ,GHQWLI\� WKH� LPSHGLPHQWV� WR�DGRSWLQJ� WKHVH� LQQRYDWLYH�DSSURDFKHV� LQ�HDFK�VHOHFWHG�
ILVKHU\�
G�� ,GHQWLI\�ILVKHULHV�ZKHUH�SUDFWLFDO�RSSRUWXQLWLHV�H[LVW� WR�DGRSW� LQQRYDWLYH�DSSURDFKHV�
WR�VLJQLILFDQWO\�LPSURYH�SHUIRUPDQFH�
H��6XPPDULVH�WKH�FKDQJHV� LQ�WKH�ILVKHULHV�PDQDJHPHQW�V\VWHPV��EXVLQHVV�VWUXFWXUHV�
DQG� RSHUDWLRQDO� SURFHGXUHV� WKDW� FRXOG� EH� UHDOLVWLFDOO\� DGRSWHG� WR� LPSURYH� WKH�
SHUIRUPDQFH�RI�HDFK�ILVKHU\�
I��'HVFULEH�D�SDWKZD\� WR�DGRSWLRQ� IRU� ILVKHULHV�ZKHUH�VLJQLILFDQW�RSSRUWXQLWLHV�H[LVW� WR�
LPSURYH�WKHLU�SHUIRUPDQFH�
J��:ULWH�D�SURSRVDO�WR�IDFLOLWDWH�WKH�DGRSWLRQ�RI�WKHVH�RSSRUWXQLWLHV�LPSURYH SHUIRUPDQFH
�LI�FRQVLGHUHG�DSSURSULDWH��

)LVKHU\�3HUIRUPDQFH�,QGLFDWRUV��$QGHUVRQ�DQG�$QGHUVRQ������

7KH� ZHDOWK�EDVHG� )LVKHU\� 3HUIRUPDQFH� ,QGLFDWRUV� �)3,V�� HYDOXDWH DQG� FRPSDUH ILVKHULHV�
PDQDJHPHQW�V\VWHPV��$�ZHDOWK�EDVHG�ILVKHU\ PDQDJHPHQW�V\VWHP� LV�RQH�WKDW� LV�HFRORJLFDOO\�
VXVWDLQDEOH��VRFLDOO\�DFFHSWDEOH�DQG�JHQHUDWHV VXVWDLQDEOH�UHVRXUFH�UHQWV�RU�SURILWV �$QGHUVRQ�
DQG�$QGHUVRQ��������7KHUH�DUH�WZR�W\SHV�RI�)3,V��7KH�ILUVW�FRQVLVW�RI�RXWSXWV�ZKLFK PHDVXUH�
IDFWRUV� WKDW� UHIOHFW� VXFFHVV� RU� IDLOXUH� LQ� WKH FUHDWLRQ� RI� SRWHQWLDO� ZHDOWK� IURP� ILVKHULHV�� 7KH�
VHFRQG�FRQVLVWV�RI� LQSXW�IDFWRUV WKDW�HQDEOH�RU�FRQWULEXWH�WR�WKH�SURFHVV�RI�GHYHORSLQJ�ZHDOWK�
FUHDWLQJ�ILVKHULHV�

7KH� LQGLYLGXDO�PHDVXUHV� DUH� FRGHG� LQ� OHYHOV� IURP� �� WR� � �KLJK� EHLQJ� JRRG� DQG� DUH� HDV\� WR�
FROOHFW�DQG�VFRUH�DFURVV�D�ZLGH�UDQJH�RI�ILVKHULHV� 7KH\�UHO\�RQ�D�EDVLF�VHW�RI�GDWD�WKDW�LV�ZLGHO\�
DYDLODEOH��H�J���YROXPHV�DQG�SULFHV��DQG�RQ�H[SHUW�DVVHVVPHQW�RI�TXDOLWDWLYH�LQGLFDWRU�OHYHOV��1R�
SULPDU\�GDWD�FROOHFWLRQ� LV� UHTXLUHG�� ,QSXWV�DQG�RXWSXWV�DUH�JURXSHG� LQWR�EURDG�FDWHJRULHV� WKDW�
DUH� EURNHQ� LQWR� VSHFLILF� GLPHQVLRQV� RI� ZHDOWK� RXWSXWV� RU� LQSXWV� 7KHUH� DUH� ��� PHDVXUHV� RI�
ILVKHU\� SHUIRUPDQFH� �RXWSXWV�� LQ� WHUPV� HFRORJLFDO�� HFRQRPLF� DQG� FRPPXQLW\� VXVWDLQDELOLW\��
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7KHUH�DUH����PHDVXUHV�RI�H[RJHQRXV�IDFWRUV��LQSXWV��WKDW�HQDEOH�ILVKHULHV�WR�SHUIRUP�HIIHFWLYHO\�
LQ�WHUPV�RI�ZHDOWK�FUHDWLRQ�

(DFK�RI�WKH�ILVKHULHV�FRQVLGHUHG�LQ�WKLV�SURMHFW�ZDV�DVVHVVHG�XVLQJ�WKLV�IUDPHZRUN��7KHVH�
HYDOXDWLRQV�ZHUH�XQGHUWDNHQ�E\�WKH�SULQFLSDO�LQYHVWLJDWRU�RQ�WKH�SURMHFW�DQG�WKH�NH\�VFLHQWLVW�V��
DQG�RU�PDQDJHU�V��IRU�HDFK�ILVKHU\���

���5HVXOWV DQG�'LVFXVVLRQ

�����3UDZQV

7KH�$XVWUDOLDQ�&RXQFLO� RI�3UDZQ�)LVKHULHV� �$&3)�� VXJJHVWHG� WKDW� WKH� VWXG\� VKRXOG� IRFXV� RQ�
WKUHH�ILVKHULHV��6SHQFHU�*XOI�3UDZQ�)LVKHU\��6*3)���*XOI�6W�9LQFHQW�3UDZQ�)LVKHU\��*693)���
DQG�(DVW�&RDVW�7UDZO�)LVKHU\��(&27)�� 3,56$�)LVKHULHV�DQG�$TXDFXOWXUH UHTXHVWHG� WKDW WKH�
*693�QRW�EH�FRQVLGHUHG�H[SOLFLWO\�LQ�WKLV�VWXG\��7KLV�UHTXHVW ZDV�PDGH�EHFDXVH�RI�WKH�SUHVVLQJ�
QHHG�WR�GHYHORS� WDFWLFDO� UHVSRQVHV� WR�VKRUW� WHUP�PDQDJHPHQW� LVVXHV� LQ� WKH�*693)��ZKHUHDV�
WKH�&5&�SURMHFW�ZDV�GHVLJQHG�WR�DGGUHVV�VWUDWHJLF�RSSRUWXQLWLHV���

�������6SHQFHU�*XOI�3UDZQ�)LVKHU\

5HSUHVHQWDWLYHV�RI�WKH�6*3)�DGYRFDWHG�WKHLU�VXSSRUW�IRU�WKLV�VWXG\�WR�WKH�$&3)��7KH�SURFHVV�
WKDW�ZDV�HVWDEOLVKHG�WR�VXSSRUW�WKH�6*3)�WR�HQKDQFH�LWV�HFRQRPLF�SHUIRUPDQFH�ZDV�GHYHORSHG�
DW�D�VHULHV�RI�PHHWLQJV�ZLWK�WKH�6*3)�0DQDJHPHQW�&RPPLWWHH�DQG�5HVHDUFK�6XE�&RPPLWWHH�
LQ� $GHODLGH� DQG� 3RUW� /LQFROQ� LQ� ODWH� ������ 3DUWLFLSDQWV� LQ� WKHVH� PHHWLQJV� LQFOXGHG� LQGXVWU\�
PHPEHUV� �H�J�� $QGUHZ�+RJJ�� $QGUHZ� 3XJOLVL�� DQG� UHSUHVHQWDWLYHV� �6LPRQ�&ODUNH�� ([HFXWLYH�
2IILFHU� 6*3)���ILVKHULHV�PDQDJHUV��6HDQ�6ORDQ��$OLFH�)LVWU��&UDLJ�1RHOO��3,56$�)LVKHULHV�DQG�
$TXDFXOWXUH��� DQG� D� ILVKHULHV� VFLHQWLVW� �'U� &DPHURQ�'L[RQ�� 6$5',�� WR� SODQ� WKH� DSSURDFK� IRU�
HDFK� ILVKHU\�� � 7KLV� LQFOXGHG� SUHVHQWLQJ� WKH� SURMHFW� SODQ� DW� PHHWLQJV� RI� WKH� 5HVHDUFK� 6XE�
&RPPLWWHH�DQG�0DQDJHPHQW�&RPPLWWHH�RI�WKH�6*3)�

:RUNVKRSV�ZHUH�KHOG�LQ�$GHODLGH�DQG�3RUW�/LQFROQ�LQ�)HEUXDU\������WR��
L� DVVHVV�HFRQRPLF�SHUIRUPDQFH�RI�WKH�6*3)��XVLQJ�$QGHUVRQ�DQG�$QGHUVRQ�PRGHO��
LL� DVVHVV�HFRQRPLF�VWDWXV�RI WKH ILVKHU\�
LLL� LQWURGXFH�LQGXVWU\�WR�RSWLRQV�IRU�LPSURYLQJ�WKH�HFRQRPLF�SHUIRUPDQFH�RI�WKH�ILVKHU\�

�IRXU�FDVH�VWXGLHV���DQG�
LY� LGHQWLI\�RSWLRQV�WKDW�ZDUUDQWHG�IXUWKHU�LQYHVWLJDWLRQ�ZLWK�UHVSHFW�WR�WKHLU�VXLWDELOLW\�WR�

WKH�6*3)���

7KHVH�ZRUNVKRSV�ZHUH�DWWHQGHG�E\����RI� WKH���� OLFHQFH�KROGHUV� LQ� WKH�6*3)� DV�ZHOO�DV� WKH�
ILVKHU\� PDQDJHU� DQG� LQGXVWU\� PHPEHUV� DQG� UHSUHVHQWDWLYHV� IURP� WKH� *693)� DQG� (&27)
�$SSHQGL[������

7KH� UHYLHZ�RI� WKH�6*3)�SUHVHQWHG� E\�'U�&DPHURQ�'L[RQ� KLJKOLJKWHG� WKH VXFFHVV� RI� WKH� FR�
PDQDJHPHQW�DSSURDFK�LQ�PDLQWDLQLQJ�ELRORJLFDO�VXVWDLQDELOLW\� ZLWK�DQ�DYHUDJH�DQQXDO�FDWFK�RI�
DOPRVW������W�RYHU�WKH�ODVW�GHFDGH��EXW�QRWHG�WKDW�WKH�*93 KDG�GHFOLQHG�IURP�D�KLJK�RI�a���0�
LQ �������WR�OHVV�WKDQ����0�LQ�������� �$SSHQGL[������

7KH�DQDO\VLV�XVLQJ� WKH�$QGHUVRQ�DQG�$QGHUVRQ� �������SUHVHQWHG�PRGHO�E\�$�3URI�7LP�:DUG�
DOVR�VXJJHVWHG� WKDW� WKH�HFRQRPLF�SHUIRUPDQFH�RI� WKH�6*3)�ZDV� UHODWLYHO\�SRRU��+DUYHVW�DQG�
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DVVHW�SHUIRUPDQFH�ZHUH�ORZ�GXH�WR�LQHIILFLHQFLHV�UHVXOWLQJ�IURP� WKH�ILVKHU\¶V VWURQJ UHOLDQFH�RQ�
LQSXW�FRQWUROV��H�J��VKRUW�VHDVRQ� DQG�DEVHQFH�RI�IUDPHZRUN�IRU�FRQVROLGDWLQJ�HIIRUW�FDWFKHV�WR�
UHGXFH�FRVWV��7KH�DQDO\VLV�DOVR�LGHQWLILHG�ZHDNQHVVHV�LQ�WKH�PDUNHWLQJ�V\VWHP �$SSHQGL[�������

7KH�HFRQRPLF�DQDO\VLV�RI� WKH�6*3)�E\�'U�(ULNR�+RVKLQR VXJJHVWHG� WKDW�ERDW�EXVLQHVV�SURILW�
KDG�GHFOLQHG�GXH� WR�D� FRPELQDWLRQ RI IDOOLQJ�SULFHV� FDXVHG�E\� WKH�KLJK�$XVWUDOLDQ�GROODU� DQG�
LQFUHDVHG� FRPSOHWLRQ� IURP� LPSRUWHG� DTXDFXOWXUH� SUDZQV�� DQG� LQFUHDVLQJ� FRVWV� �PDLQO\� IXHO��
7KH� KLJK� YDOXH� RI� WKH� HFRQRPLF� GDWD�VHW SURYLGHG� E\� (FRVHDUFK� ZDV� HPSKDVLVHG�� ,W� ZDV
VXJJHVWHG�WKDW�WKHUH�ZDV�D�QHHG�WR�H[SORUH�DOWHUQDWLYH�PDQDJHPHQW�RSWLRQV�WKDW�ZRXOG�LPSURYH�
WKH�SURILWDELOLW\�RI�LQGLYLGXDO�RSHUDWRUV �$SSHQGL[������

7KH� SUHVHQWDWLRQ� E\� 0V� $QQLH� -DUUHW� KLJKOLJKWHG� WKH� EHQHILWV� RI� HVWDEOLVKLQJ� LQGLYLGXDO�
WUDQVIHUDEOH�ILVKLQJ�ULJKWV��LQFOXGLQJ��LQFUHDVLQJ�DFFHVV�VHFXULW\��SURYLGLQJ�RSHUDWLRQDO�IOH[LELOLW\��
EDODQFLQJ�ELRORJLFDO�DQG�HFRQRPLFDO�VXVWDLQDELOLW\��VXSSRUWLQJ�FRVW�HIIHFWLYH�PDQDJHPHQW��DQG�
DOORZLQJ�HTXLWDEOH�DGMXVWPHQWV LQ�ILVKLQJ�PRUWDOLW\��7KH�1RUWKHUQ�3UDZQ�)LVKHU\�ZDV�XVHG�DV�D�
FDVH� VWXG\�� 7KH� ORQJ� DQG� FRPSOH[� VHULHV� RI� EX\�EDFN� VFKHPHV DQG� WKH� LQWURGXFWLRQ� DQG�
HYROXWLRQ�RI�WUDGHDEOH�HIIRUW�XQLWV�ZDV�GHVFULEHG��$�SRWHQWLDO�PRYH�WR�,74V�ZDV�IODJJHG�>DQG�KDV�
VLQFH� HYHQWXDWHG��� 7KH� VWUHQJWKV� DQG� ZHDNQHVVHV� RI� GLIIHUHQW� WUDQVIHUDEOH� V\VWHPV� ZHUH�
HYDOXDWHG�� ,W� ZDV� UHFRJQLVHG� WKDW� WKHUH� ZDV� QR� SHUIHFW� V\VWHP� DQG� WKDW� LPSOHPHQWDWLRQ� ZDV�
WLPH�FRQVXPLQJ�DQG�GLIILFXOW� EXW ZRUWK�WKH�HIIRUW �$SSHQGL[�������

0U�*UDHPH 6WHZDUW�JDYH�D�SUHVHQWDWLRQ�RQ� WKH�HYROXWLRQ�RI� WKH�SUDZQ�ILVKHULHV� LQ 6KDUN�%D\�
DQG�([PRXWK�*XOI��,Q�6KDUN�%D\��ORDQV IURP�WKH�:HVWHUQ�$XVWUDOLDQ�*RYHUQPHQW�ZHUH XVHG�WR�
IXQG� WZR�ILVKHULHV�DGMXVWPHQW�VFKHPHV� WKDW� UHGXFHG� WKH� IOHHW� IURP����WR����YHVVHOV ZLWK�RQO\�
VHYHQ�RZQHUV� �RQO\� ����DFWLYH���7KH�RSHUDWRUV� QRZ�ZRUN� FROODERUDWLYHO\ WR� UHGXFH�FRVWV� �H�J��
EX\�QHWV�LQ�EXON���7KH�ILVKHU\�WDUJHWV�PD[LPXP�HFRQRPLF�\LHOG��,Q�([PRXWK�*XOI��WKH�ILVKHU\�KDV�
EHHQ�WDNHQ�D�IXUWKHU VWHS��ZLWK�WKH�IOHHW�QRZ�RZQHG�E\�D�VLQJOH�HQWLW\�FRPSDQ\��0*�.DLOLV�� 7KH�
RSHUDWLRQDO�HIILFLHQFLHV�WKDW�WKLV�VWUXFWXUH�SURYLGHV�ZHUH�VWURQJO\�HPSKDVLVHG �$SSHQGL[������

7KH &KDOOHQJHU� 6FDOORS� (QKDQFHPHQW� &RPSDQ\� LQ� 1HZ� =HDODQG� ZDV� SUHVHQWHG� DV� D� FDVH�
VWXG\� RI� WKH� EHQHILWV� RI� VHOI�JRYHUQDQFH� DQG� VWURQJ� ILVKHULHV� ULJKWV� �0U� 0LFKDHO� +DUWH��� 7KH�
FRPSDQ\�ZDV�FUHDWHG�LQ������WR�HVWDEOLVK�D�VWUXFWXUH�IRU�FROOHFWLYH�FDSLWDO�LQYHVWPHQW��)LVKHUV�
ZRUN� WRJHWKHU� DV� FR�RZQHUV�� PDNH� HFRQRPLFDOO\� HIILFLHQW� GHFLVLRQV�� SD\� PDQDJHPHQW� FRVWV��
FRQGXFW�UHVHDUFK�DQG�VHOHFW�VFLHQFH�SURYLGHUV��$�0HPRUDQGXP�RI�8QGHUVWDQGLQJ�ZLWK�WKH�1=�
0LQLVWU\� RI� )LVKHULHV� VSHFLILHV� WKH� UHVSRQVLELOLW\� RI� WKH� FRPSDQ\� 0DQDJHPHQW� DUUDQJHPHQWV�
HVWDEOLVKHG� LQ� WKLV� ILVKHU\� ZHUH� WKH� FDWDO\VW� IRU� FKDQJHV� WR� 1=¶V� ILVKHULHV� OHJLVODWLRQ� WKDW�
SURYLGHG� LQFUHDVHG� RSSRUWXQLWLHV� IRU� GHYROXWLRQ� RI� PDQDJHPHQW� UHVSRQVLELOLWLHV�� ,W� ZDV�
UHFRJQLVHG� WKDW� WKH� ELRORJLFDO� VXVWDLQDELOLW\� DQG� FR�PDQDJHPHQW� SHUIRUPDQFH� RI� WKH� 6*3)�
SURYLGHG� D� VRXQG� EDVLV� IRU� JUHDWHU� GHOHJDWLRQ� RI� PDQDJHPHQW� UHVSRQVLELOLWLHV�� ,W� ZDV� DOVR�
VXJJHVWHG� WKDW� WKH� 6*3)� FRXOG� H[SORUH� WKH� SRWHQWLDO� EHQHILWV� DQG� FRVWV� RI� WKH� ILVKHU\�
IXQFWLRQLQJ�DV�D�VROH�RSHUDWRU�WKURXJK�FROOHFWLYH�PDQDJHPHQW�RI�KDUYHVW�RSHUDWLRQV�DQG�YDOXH�
FKDLQ�DFWLYLWLHV� DV�ZHOO�DV�URXWLQH�PDQDJHPHQW�DQG�UHVHDUFK�DFWLYLWLHV �$SSHQGL[�����������

0V� 'HEELH� $GDPV� GHVFULEHG� WKH� DSSURDFK� DQG� EHQHILWV� RI� WKH� PDUNHWLQJ� DQG� SURPRWLRQ�
DFWLYLWLHV� XQGHUWDNHQ� LQ� WKH� &ODUHQFH�5LYHU )LVKHUPHQ¶V� &R�RSHUDWLYH�� ,W� ZDV� KLJKOLJKWHG� WKDW�
PDQ\�RI� WKH�SUREOHPV� IDFHG�± H�J�� GHFOLQLQJ� FDWFKHV�� LQFUHDVLQJ� FRVWV�DQG�VWDJQDQW� SULFHV�±
ZHUH�VLPLODU� WR� WKRVH� IDFHG�E\� WKH�6*3)��%XVLQHVV� ORVW�a����0� LQ����������7KH�IRFXV�RI� WKH�
FRPSDQ\�ZDV� FKDQJHG� WR HPSKDVLVH WKH GHYHORSPHQW� RI PDUNHWLQJ� VNLOOV�� D� IRFXV� RQ� YDOXH�
DGGLQJ��UHEUDQGLQJ�RI�WKH SURGXFW��<DPED�3UDZQV��DQG�EXLOGLQJ UHODWLRQVKLSV�ZLWK�ODUJH�EX\HUV��
5HVXOWV�KDYH�EHHQ�SRVLWLYH DQG�WKH�IRFXV�LV�VWLOO�EHLQJ�UHILQHG�� DZD\�IURP�LQFUHDVLQJ�VDOHV�DQG�
UHYHQXH�DQG�WRZDUGV�LPSURYLQJ�SURILW�PDUJLQV��7KH�FRPSDQ\�LV�DOVR�WU\LQJ�WR�HVWDEOLVK�D�JRRG�
PL[�RI�ORFDO��H[SRUW�DQG�YDOXH�DGGLQJ�RSSRUWXQLWLHV �$SSHQGL[����������
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6LPRQ�&ODUNH�DQG�&DPHURQ�'L[RQ�VXPPDULVHG�WKH�RSWLRQV�IRU�LPSURYLQJ�WKH�SHUIRUPDQFH�RI�WKH�
6*3)�WKDW�ZHUH�LGHQWLILHG�DQG�GLVFXVVHG �$SSHQGL[�������7KH�NH\�LVVXHV�ZHUH���

� 3ULFHV�WRR�ORZ�DQG�FRVWV�WRR�KLJK�
� 7RR�PDQ\�UHVWULFWLRQV�
� 7RR�LQHIILFLHQW�
� 7RR�PDQ\�ERDWV�WR�EH�SURILWDEOH�
� +RZ�WR�JHW�ERDWV�RII�WKH�ZDWHU"
� *RYHUQPHQW�EX\�EDFN�XQOLNHO\

2SWLRQV�LGHQWLILHG
� &RQVLGHU�RSWLRQV�IRU�DQ�LQGXVWU\�EX\�RXW
� &KDOOHQJHU�6FDOORS��VLQJOH�FRPSDQ\��PRGHO�PD\�EH�WRR�ELJ�D�VWHS�ULJKW�QRZ
� ,QYHVWLJDWH�EX\EDFN�RSWLRQV�DPDOJDPDWLRQV
� ,QFRUSRUDWH�HFRQRPLFV�LQWR�VWRFN�DVVHVVPHQWV�DQG�KDUYHVW VWUDWHJLHV
� 'HFLVLRQ�UXOHV�WR�DFKLHYH�UHWDLQ�HFRQRPLF�HIILFLHQF\
� 1HHG�WR�ZRUN�RXW�RSWLPDO�FDWFK�SHU�ERDW�DQG�PRVW�HIILFLHQW�ZD\�WR ILVK�WKH�JXOI
� 5HGXFWLRQV�QHHG�WR�EH�ODUJH�DQG�IDVW
� 1HHG�WR LQWURGXFH�WUDQVIHUDEOH�V\VWHPV �H�J��TXRWD��JHDU�HIIRUW�XQLWV��WUDGHDEOH�QLJKWV�
� ,QGXVWU\�EX\RXW�ZDUUDQWV�FRQVLGHUDWLRQ
� 1HHG�WR�DOVR�FRQVLGHU�PDUNHWLQJ
� /HY\�V\VWHP�IRU�PDUNHWLQJ�DQ�RSWLRQ
� 0DUNHWLQJ� LV� DOZD\V� LPSRUWDQW�� EXW� RSWLRQV� IRU EX\EDFN� RU� WUDQVIHUDELOLW\ QHHG� WR� EH�

IXUWKHU�H[SORUHG

&RQFOXVLRQV

� %URDG�UHFRJQLWLRQ�RI�QHHG�WR�HVWDEOLVK�WUDQVIHUDEOH�V\VWHP��H�J��TXRWD��JHDU�HIIRUW�XQLWV��
WUDGDEOH�QLJKWV� DQG�QHHG�WR�FRQVLGHU�DOO�RSWLRQV

� 1HHG�DQ�RSWLRQV�SDSHU

6*3)�5HVSRQVH

7KH�RXWFRPHV�RI� WKH� LQLWLDO�ZRUNVKRSV�ZHUH�GLVFXVVHG�H[WHQVLYHO\�E\� WKH�6*3)�0DQDJHPHQW�
&RPPLWWHH�� 7KH� &RPPLWWHH� DVVHVVHG� ERWK� PHHWLQJV� WR� EH� VXFFHVVIXO�� 7R� KDUQHVV� WKH�
PRPHQWXP�JHQHUDWHG�E\� WKH�ZRUNVKRSV�D�6*3)�(FRQRPLF�2SWLPLVDWLRQ�:RUNLQJ�*URXS�ZDV�
HVWDEOLVKHG�WR�LGHQWLI\�SUDFWLFDO�RSWLRQV�IRU�LPSURYLQJ�WKH�HFRQRPLF�SHUIRUPDQFH�RI�WKH�ILVKHU\���

:RUNVKRS�WR�SULRULWLVH�RSWLRQV�

7KH�DJHQGD� IRU� WKH�ZRUNVKRS� WR�SULRULWLVH�RSWLRQV� IRU� LPSURYLQJ� WKH�HFRQRPLF�SHUIRUPDQFH�RI�
WKH 6*3)�LV�SURYLGHG�LQ�$SSHQGL[�������7KH�6*3)�EULHILQJ�SDSHU�IRU�WKH�PHHWLQJ�LV�SUHVHQWHG�
LQ� $SSHQGL[� ����� 7KH� PHHWLQJ� ZDV� DWWHQGHG� E\� D� EURDG� VSHFWUXP� RI� LQGXVWU\� PHPEHUV��
ILVKHULHV� PDQDJHUV�� ILVKHULHV� VFLHQWLVWV� DQG� WZR� HFRQRPLVWV� ZLWK� UHOHYDQW� H[SHUWLVH DQG�
H[SHULHQFH���'U�-XOLDQ�0RUULVRQ�SUHVHQWHG�DQ�HFRQRPLF�DVVHVVPHQW�RI�WKH�6*3)�WKDW�FRQILUPHG�
SURILWDELOLW\� KDV� EHHQ� GHFOLQLQJ� GXH� WR� GHFUHDVHV� LQ SULFHV� DQG� LQFUHDVHV� LQ� FRVWV� �$SSHQGL[�
������� 'U� 0RUULVRQ� DOVR� SUHVHQWHG� RXWSXWV� RI� DQ� HFRQRPLF� PRGHO� WKDW� ZLOO� EH� DYDLODEOH� IRU�
DVVHVVLQJ�WKH�EHQHILWV�RI�YDULRXV�PDQDJHPHQW�RSWLRQV��$SSHQGL[��������7KH�GUDIW�RXWFRPHV�RI�
WKH�ZRUNVKRS�DUH�SURYLGHG�LQ�$SSHQGL[��������

,Q�VKRUW��WKH�RXWFRPHV�ZHUH�����WKDW�DQ�RSWLRQV�SDSHU�ZRXOG�EH�GHYHORSHG�WKDW�ZRXOG�IRFXV�RQ�
WZR� IXWXUH� PDQDJHPHQW� RSWLRQV� ± WUDQVIHUDEOH� TXRWD� DQG� JHDU� XQLWV�� DQG� ��� WR� HVWDEOLVK� D�
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SURFHVV�ZLWK�WLPHOLQHV�WR�ZRUN�ZLWK�JRYHUQPHQW�WR�HVWDEOLVK�QHZ�PDQDJHPHQW�DUUDQJHPHQWV�WR�
LPSURYH�WKH�HFRQRPLF�SHUIRUPDQFH�RI�WKH�6*3)��

$�GUDIW� HFRQRPLF�RSWLPLVDWLRQ�SDSHU�ZDV GHYHORSHG�DQG� LV� EHLQJ� FRQVLGHUHG�E\� LQGXVWU\�DQG�
JRYHUQPHQW�� 7KH� ILQDO� GRFXPHQW� ZLOO FRQWULEXWH� WR� UHYLVLRQ� RI� WKH� PDQDJHPHQW� SODQ� IRU� WKH�
6*3)�DQG�WKH�UHILQHPHQW�RI� WKH�KDUYHVW�VWUDWHJ\� WR� LQFOXGH�HFRQRPLF�SHUIRUPDQFH� LQGLFDWRUV��
7KH�UHILQHG�KDUYHVW�VWUDWHJ\�FXUUHQWO\�EHLQJ�GHYHORSHG�IRU�WKH�6*3)�LV�DOVR�OLNHO\�WR�LQFOXGH�D�
V\VWHP�RI�WUDGHDEOH�XQLWV��$�ELR�HFRQRPLF�PRGHO�IRU�WKH�6*3)�WKDW�ZDV�HVWDEOLVKHG�LQ�UHODWHG�
$XVWUDOLDQ�6HDIRRG�&5&�3URMHFW�1R���������� DQG�D�VWXG\�RI� ODUYDO�GLVSHUVDO�DQG UHFUXLWPHQW�
IXQGHG� E\� )5'&� �3URMHFW� 1R�� ��������� ZLOO� DOVR� DVVLVW� LQ� WKH� UHILQHPHQW� RI� WKH� KDUYHVW�
VWUDWHJ\�

�������%HQHILWV�WR�*XOI�6W�9LQFHQW�3UDZQ�)LVKHU\

:KHQ� WKLV�SURMHFW� EHJDQ� LW�ZDV�HQYLVDJHG� WKDW�*693)�ZRXOG�DOVR�EH�XVHG� DV�D� FDVH�VWXG\��
+RZHYHU��DW�WKH�UHTXHVW�RI�3,56$�)LVKHULHV�DQG�$TXDFXOWXUH�DQG�UHSUHVHQWDWLYHV�RI�WKH�LQGXVWU\�
LW�ZDV�GHFLGHG�WKH�SURMHFW�ZRXOG�IRFXV�RQ�WKH�6*3)��7KLV�GHFLVLRQ�ZDV�PDGH�EHFDXVH�RI� WKH�
SUHVVLQJ�QHHG�WR�GHYHORS� WDFWLFDO� UHVSRQVHV� WR�VKRUW� WHUP�PDQDJHPHQW� LVVXHV� LQ� WKH�*693)��
ZKHUHDV� WKH� &5&� SURMHFW� ZDV� GHVLJQHG� WR� DGGUHVV� VWUDWHJLF� RSSRUWXQLWLHV�� � %HFDXVH� RI� WKH�
EURDG�VLPLODULW\�RI�WKH�PDQDJHPHQW�V\VWHPV�LQ�WKH�WZR�ILVKHULHV��LQSXW�FRQWUROV��WKH�FRQWHQW�RI�
WKHVH�PHHWLQJV�DQG�ZRUNVKRSV�ZHUH�GLUHFWO\�UHOHYDQW�WR�WKH�*693)��*693)�LQGXVWU\�PHPEHUV�
DQG�UHSUHVHQWDWLYHV�DWWHQGHG�VHYHUDO�PHHWLQJV�DQG�ZRUNVKRSV�IRU�WKH�6*3)�

$V�SDUW�RI�WKH�SURMHFW��WKH�3,�KDV�DWWHQGHG�YDULRXV�PHHWLQJV�WR�UHILQH�WKH�KDUYHVW�VWUDWHJ\�DQG�
GHYHORS� D� QHZ�PDQDJHPHQW� SODQ� IRU� WKH�*693)�� )RU� RYHU ��� \HDUV�� WKH�*693)� KDV� EHHQ�
PDQDJHG�ZLWKRXW�WKH�FDSDFLW\�WR�WUDQVIHU�HIIRUW�DPRQJ�OLFHQVHV��7KH�LQYROYHPHQW�RI�LQGXVWU\�LQ�
WKH�6*3)�PHHWLQJV�DQG�ZRUNVKRSV�KHOSHG�LQGXVWU\�WR�XQGHUVWDQG�WKH�EHQHILWV�RI�WUDQVIHUDELOLW\��
7KLV� SURMHFW� FRQWULEXWHG� WR� LQWURGXFWLRQ� RI� D� V\VWHP� RI� WUDGDEOH� QLJKWV� LQWR� WKH� *693)� LQ�
�������� 7KH�KDUYHVW�VWUDWHJ\�IRU�WKH�*693)�LV�FXUUHQWO\�EHLQJ�UHYLHZHG��

�������(DVW�&RDVW�2WWHU�7UDZO�)LVKHU\�

0HHWLQJV�ZHUH�KHOG�LQ�%ULVEDQH�RQ����$XJXVW������ZLWK�LQGXVWU\�PHPEHUV�DQG�UHSUHVHQWDWLYHV�
�0U�(ULF�3HUH]��0U�'DYH�6WLUOLQJ���ILVKHULHV�PDQDJHUV��'U�(GGLH�-HEUHHQ��0U�'DUUHQ�5R\�4'3,���
ILVKHULHV�VFLHQWLVW��'U�7RQ\�&RXUWQH\��4'3,��DQG�ILVKHULHV�HFRQRPLVW��'U�6HDQ�3DVFRH��&6,52��
WR�SODQ�WKH�DSSURDFK�WR�EH�WDNHQ�LQ�WKH�SURMHFW�DQG�LGHQWLI\�RSWLRQV�IRU�LPSURYLQJ�WKH�HFRQRPLF�
SHUIRUPDQFH�RI�WKH�(&27)��

$� IROORZ�XS� PHHWLQJ� ZDV� KHOG� LQ� %ULVEDQH� RQ� ��� -XQH� ����� ZLWK� LQGXVWU\� PHPEHUV� DQG�
UHSUHVHQWDWLYHV� �0U� *HRII� 7LOWRQ�� 0U� 'DYH� 6WLUOLQJ�� ILVKHULHV� PDQDJHUV� �'U� (GGLH� -HEUHHQ��
'DUUHQ�5R\�4'3,��� ILVKHULHV� VFLHQWLVW� �'U� 7RQ\�&RXUWQH\��4'3,�� DQG� ILVKHULHV� HFRQRPLVW� �'U�
6HDQ�3DVFRH��&6,52����7KLV�PHHWLQJ�XVHG�WKH�H[SHUWLVH�RI�WKRVH�SUHVHQW�WR�DSSO\�WKH�$QGHUVRQ�
PRGHO�WR�WKH�(&27) DQG�GHYHORSHG�D�SODQ�IRU�ZRUNVKRSV�DORQJ�4XHHQVODQG¶V�HDVW�FRDVW�

7KH�DJHQGDV�RI�ZRUNVKRSV�KHOG�LQ�&DLUQV��7RZQVYLOOH��0RRORRODED�DQG�+HUYH\�%D\�LQ�-XO\������
DUH� SURYLGHG� LQ� $SSHQGLFHV� ���� DQG ����� 7KH� ZRUNVKRSV� SURYLGHG�� DQ� RYHUYLHZ� RI� WKH�
ZRUNVKRS�REMHFWLYHV��$SSHQGLFHV �������������DQ�DVVHVVPHQW�RI�WKH�HFRQRPLF�SHUIRUPDQFH�RI�
WKH�6*3)�XVLQJ�WKH�$QGHUVRQ�DQG�$QGHUVRQ��������PRGHO��$SSHQGL[��������D�VLPSOH�HFRQRPLF�
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DQDO\VLV�RI�WKH�ILVKHU\��$SSHQGL[�������DQG�SUHVHQWDWLRQV�RI�H[SHULHQFHV�LQ�WKH�1RUWKHUQ�3UDZQ�
)LVKHU\��$SSHQGL[�������DQG�6*3)��$SSHQGL[���������

7KHVH� SUHVHQWDWLRQV� VKRZHG� WKDW�� ��� WKH� HFRQRPLF� SHUIRUPDQFH� RI� WKH� (&27) ZDV� SRRU�� ���
UHVROYLQJ� VLPLODU� LVVXHV� LQ� WKH� 13)� KDG� UHTXLUHG� ODUJH� LQYHVWPHQWV� E\� ERWK� JRYHUQPHQW� DQG�
LQGXVWU\�� ��� DQG� WKDW� WKH�6*3)�KDG�EHQHILWWHG� IURP�KDYLQJ� D� VWURQJ� LQGXVWU\� DVVRFLDWLRQ� DQG�
ZRUNLQJ�FRQVWUXFWLYHO\�ZLWK�JRYHUQPHQW��

7KH� ZRUNVKRSV� LQ� &DLUQV� DQG� 7RZQVYLOOH� ZHUH� SRRUO\� DWWHQGHG� �a�� LQGXVWU\�
PHPEHUV�UHSUHVHQWDWLYHV�� GHVSLWH� EHLQJ� VFKHGXOHG� WR� DYRLG� NH\� ILVKLQJ� SHULRGV� DQG�
FRQVLGHUDEOH�HIIRUWV�E\�4'3,�VWDII�WR�HQFRXUDJH�ILVKHUV�WR�DWWHQG��7KH�ZRUNVKRS�DW�0RRORRODED�
ZDV�ZHOO�DWWHQGHG�EXW�GLVFXVVLRQV�ZHUH�QRW�SDUWLFXODUO\�FRQVWUXFWLYH��,Q�FRQWUDVW��WKH�ZRUNVKRS�
LQ� +HUYH\� %D\� �8UDQJDQ�� ZDV� YHU\� SURGXFWLYH� DQG� LGHQWLILHG� VRPH� SUDFWLFDO� RSSRUWXQLWLHV� IRU�
LPSURYLQJ� WKH� HFRQRPLF� SHUIRUPDQFH� RI WKH� ILVKHU\� �$SSHQGL[� ������� � $� V\QWKHVLV� RI� WKH�
GLVFXVVLRQV�DW�WKH�IRXU ZRUNVKRSV�LV SURYLGHG�LQ�$SSHQGL[������

,Q�VKRUW��LW�ZDV�DFNQRZOHGJHG�WKDW�WKHUH�ZHUH�VLJQLILFDQW�SUREOHPV�LQ�WKH�ILVKHU\��LQFOXGLQJ��

� 2YHU�DOORFDWLRQ�RI�HIIRUW��ODWHQW���DFWLYH�
� /DFN�RI�SURILWDELOLW\
� (IILFLHQF\�FRQVWUDLQWV��LQSXW�FRQWUROV�
� 6WUXFWXUH�RI�WKH�ILVKHU\�
� /DFN�RI�LQGXVWU\�YRLFH�IRU�WUDZO�ILVKHU\
� /DFN�RI�LQYHVWPHQW�LQ�WKH�LQGXVWU\��YHVVHOV�DQG�SHRSOH�
� 0DUNHWLQJ�SULFHV

,W� ZDV� DJUHHG� WKDW� WKH�PRVW� SUHVVLQJ� SUREOHP�ZDV� RYHUFDSDFLW\� DQG� WKDW� WKLV� ZRXOG� RQO\� EH�
DGGUHVVHG�E\� JRYHUQPHQW� DQG� LQGXVWU\�ZRUNLQJ� WRJHWKHU�� � 7KH� ODFN� RI� DQ� LQGXVWU\� YRLFH� DQG�
FRPSOH[LW\� RI� WKH� ILVKHU\� ZHUH� LGHQWLILHG� DV� NH\� LPSHGLPHQWV� WR� DGRSWLQJ� D� VWURQJHU� FR�
PDQDJHPHQW� DSSURDFK�� � ,W� ZDV� UHFRJQLVHG� WKDW� D� UDQJH� RI� RWKHU� ZHDNQHVVHV� LQ� WKH� ILVKHU\�
VKRXOG�EH�DGGUHVVHG�RQFH�WKH�LVVXH�RI�RYHU�FDSDFLW\�ZDV�UHVROYHG�

�����5RFN�/REVWHU

$�ZRUNVKRS� LQYROYLQJ� ILVKHUV�� LQGXVWU\� UHSUHVHQWDWLYHV�� ILVKHULHV�PDQDJHUV�DQG�VFLHQWLVWV� IURP�
6$��7DVPDQLD��9LFWRULD�DQG�1= ZDV�KHOG� LQ�0HOERXUQH�RQ�������0D\����� �$SSHQGL[�������$W�
WKLV�ZRUNVKRS��WKH�PDQDJHPHQW�DUUDQJHPHQWV�DQG VWDWXV�RI�$XVWUDOLD¶V�DQG�1=¶V�65/�ILVKHULHV�
ZHUH� VXPPDULVHG� DQG� FRPSDUHG �$SSHQGL[� ������ 7KH� HFRQRPLF� SHUIRUPDQFH� RI� $XVWUDOLD¶V�
ODUJHVW�65/�ILVKHU\��WKH�6$�6RXWKHUQ�=RQH�5RFN�/REVWHU�)LVKHU\ 6=5/)���ZDV HYDOXDWHG�XVLQJ�
WKH� $QGHUVRQ� DQG� $QGHUVRQ� ������� PHWKRG� �$SSHQGL[� ������ 7KH� HFRQRPLF� SHUIRUPDQFH� RI�
$XVWUDOLD¶V� ILVKHULHV� IRU�65/�ZHUH� FRPSDUHG� �$SSHQGL[� �����3UHVHQWDWLRQV�ZHUH� JLYHQ� RQ� WKH�
VXFFHVV� DQG� OLPLWDWLRQV� RI� VWUDWHJLHV� WKDW� KDYH� EHHQ� LPSOHPHQWHG� WR� RSWLPLVH� HFRQRPLF�
SHUIRUPDQFH�LQ�WKH�:HVWHUQ�5RFN�/REVWHU�)LVKHU\��$SSHQGL[�������1=�&5$���$SSHQGL[������DQG�
&5$���$SSHQGL[������)LVKHULHV��$�SUHVHQWDWLRQ�ZDV�JLYHQ�RQ�WKH�XVH�RI�HFRQRPLF�GDWD�DQG�ELR�
HFRQRPLF�PRGHOV�WR�HYDOXDWH�DQG�RSWLPLVH�KDUYHVW�VWUDWHJLHV�IRU�65/��$SSHQGL[�������([WHQVLYH�
GLVFXVVLRQV� ZHUH� XQGHUWDNHQ� WR� LGHQWLI\� SUDFWLFDO� RSWLRQV� IRU� LPSURYLQJ� WKH� HFRQRPLF�
SHUIRUPDQFH�RI�$XVWUDOLD¶V�ILVKHULHV�IRU�65/�

7KH�FRPSDULVRQ�RI�WKH�PDQDJHPHQW�DUUDQJHPHQWV�DQG�VWDWXV�RI�65/�ILVKHULHV�LGHQWLILHG�VRPH�
LQWHUHVWLQJ�FRQWUDVWV��0RVW�VLJQLILFDQWO\��WKH�VWDWXV�RI�1HZ�=HDODQG�ILVKHULHV�ZDV�FRQVLGHUHG�WR�
EH�JRRG�WR�H[FHOOHQW� EXW�$XVWUDOLDQ�ILVKHULHV�ZHUH�JHQHUDOO\�UHEXLOGLQJ�WR�DGGUHVV�RYHU�ILVKLQJ�
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RU� VXVWDLQDEO\� ILVKHG� ZLWK� UHEXLOGLQJ� VWUDWHJLHV� LQ� SODFH� WR� LPSURYH� WR� HFRQRPLF� DQG� VRFLDO�
RXWFRPHV�� ,PSRUWDQWO\�� WKHUH�ZHUH� IHZHU� UHJXODWRU\� UHVWULFWLRQV� �SRW� OLPLWV�� FORVHG�VHDVRQV�� LQ�
WKH�1=�WKDQ�WKH�$XVWUDOLDQ�ILVKHULHV���

7KH�HYDOXDWLRQ�RI�WKH�6$�6=5/)�XVLQJ�WKH�$QGHUVRQ�DQG�$QGHUVRQ�PHWKRG��DOVR�LGHQWLILHG�WKDW�
KDUYHVWLQJ� IOH[LELOLW\� �VHDVRQV�� JHDU�� ZDV� OLPLWHG�� H[FHVV� FDSDFLW\� ZDV� KLJK� DQG� HFRQRPLF�
SHUIRUPDQFH� �UHWXUQ�RQ� LQYHVWPHQW�� FRXOG�EH� LPSURYHG��7KH�DQDO\VLV�DOVR� VXJJHVWHG� WKDW WKH�
ODQGLQJV�SULFLQJ�V\VWHP�LQ�WKH�ILVKHU\�ZDV�QRW�WUDQVSDUHQW�DQG�WKDW�YHUWLFDO�LQWHJUDWLRQ�ZDV�ORZ��
7KHVH�ILQGLQJV�ZHUH�FRQVLGHUHG�EH�UHIOHFWLYH�RI�WKH�VLWXDWLRQ�LQ�$XVWUDOLD¶V�RWKHU�65/�ILVKHULHV��

7KH�HFRQRPLF�HYDOXDWLRQ�RI�WKH�ILVKHULHV�VKRZHG�WKDW�WKH�TXDOLW\�RI�HFRQRPLF�GDWD�DQG�OHYHO�RI�
HFRQRPLF�SHUIRUPDQFH�YDULHG�DPRQJ�MXULVGLFWLRQV��$�ORQJ�WLPH�VHULHV�RI�GHWDLOHG�HFRQRPLF�GDWD�
ZDV�RQO\�DYDLODEOH�IRU�6$��2YHU�WKH�ODVW�GHFDGH��WKH�6$�6=5/)�KDG�SHUIRUPHG�DGHTXDWHO\�IURP�
DQ� HFRQRPLF� SHUVSHFWLYH� �FRQVLVWHQWO\� SRVLWLYH� EXW� ZLWK� UHODWLYHO\� ORZ� UHWXUQ� RQ� LQYHVWPHQW��
ZKHUHDV�WKH�6$�1=5/)�KDG�SHUIRUPHG�TXLWH�SRRUO\��QHJDWLYH�UHWXUQ�RQ�LQYHVWPHQW�RYHU�PXFK�
RI� ODVW�GHFDGH��EXW�KDV�UHFHQWO\� LPSURYHG�� �%RDW�EXVLQHVV�SURILW�ZDV�QHJDWLYH� LQ� WKH�9LFWRULDQ�
DQG� 7DVPDQLDQ� ILVKHULHV� LQ� \HDUV� IRU� ZKLFK� GDWD� ZHUH� SUHVHQWHG� ��������� DQG� ���������
UHVSHFWLYHO\��� ,Q� FRQWUDVW�� GDWD� SUHVHQWHG� IRU� &5$�� FRQILUPHG� WKDW� WKLV� 1=� ILVKHU\� ZDV�
SHUIRUPLQJ�ZHOO� IURP� DQ� HFRQRPLF� SHUVSHFWLYH�� � 6LPLODUO\�� WKH�:HVWHUQ�5RFN� /REVWHU� )LVKHU\�
ZDV�VKRZQ� WR�EH�JHQHUDWLQJ�KLJK�SURILWV�GHVSLWH� UHFHQW� UHGXFWLRQV� LQ� UHFUXLWPHQW��2YHUDOO�� WKH�
HFRQRPLF� SHUIRUPDQFH� RI� $XVWUDOLD¶V� 65/� ILVKHULHV� KDV� EHHQ� UHODWLYHO\� SRRU� RYHU� WKH� ODVW�
GHFDGH�DQG�QHHGV�WR�EH�LPSURYHG�LQ�DOO�MXULVGLFWLRQV�

7KH�:HVWHUQ� 5RFN� /REVWHU� )LVKHU\� LV� $XVWUDOLD¶V� PRVW� YDOXDEOH� ILVKHU\� DQG� LV� 06&� FHUWLILHG�
�$SSHQGL[� ������ � $� GHFOLQH� LQ� UHFUXLWPHQW� �SXHUXOXV� VHWWOHPHQW�� UHTXLUHG� ODUJH� UHGXFWLRQV� LQ�
ILVKLQJ�HIIRUW�DQG�OHG�WR�D�VZLWFK�WR�TXRWD�EDVHG�PDQDJHPHQW��$Q�DVVHVVPHQW�ZDV�XQGHUWDNHQ�
WR�HVWLPDWH�0D[LPXP�(FRQRPLF�<LHOG��0(<� XVLQJ�SUHGLFWHG�IXWXUH�UHFUXLWPHQW��L�H��QRW�DYHUDJH�
KLVWRULFDO� UHFUXLWPHQW�� WR� HVWLPDWH� IXWXUH� SURILWV� DW� YDULRXV� HIIRUW� OHYHOV�� 0D[LPXP� SURILW� ZDV�
JHQHUDWHG� DW� ������� RI� �������� HIIRUW� OHYHO�� 6WUXFWXUDO� DGMXVWPHQW� ZDV� DXWRQRPRXV� �L�H�� QR�
JRYHUQPHQW�IXQGLQJ�ZDV�SURYLGHG��± ILVKHUV�PDGH�FRPPHUFLDO�GHFLVLRQV�WR�EX\�VHOO�OHDVH�TXRWD��
7KHUH� ZHUH� VLJQLILFDQW� VRFLDO� FRVWV� LQFOXGLQJ� UHGXFHG� HPSOR\PHQW�� 3URILW� ZDV� LQFUHDVHG� E\�
!����GXH� WR� WKH� UHGXFWLRQ� LQ� FRVWV� UHVXOWLQJ� IURP�KLJK�FDWFK� UDWHV�ZKHQ�HIIRUW�ZDV� UHGXFHG��
7$&&V� VHW� DW� WKH� XSSHU� OHYHO� RI� WKH� RSWLPDO� 0(<� UDQJH� ZHUH� LGHQWLILHG� WR� GHOLYHU� WKH� EHVW�
UHWXUQV� WR� FRPPXQLW\� WKURXJK� D� UHODWLYHO\� KLJK� *93�� 7KH� 7$&&� IRU� �������� ZLOO� EH� VHW� WR�
DFKLHYH�VRFLR�HFRQRPLF�WDUJHWV�DQG�ZLOO�EH�OLQNHG�WR�D�UHGXFWLRQ�LQ�LQSXW�FRQWUROV��,W�ZDV�QRWHG�
WKDW�D�ODUJHU�EUHHGLQJ�VWRFN�DOVR�SURYLGHV�DGGLWLRQDO�UHVLOLHQFH�WR�YDULDWLRQV�LQ�IXWXUH�UHFUXLWPHQW�

&5$�� LV� WKH� ODUJHVW�DQG�PRVW�SURGXFWLYH� OREVWHU� ILVKHU\� LQ�1HZ�=HDODQG�� ,W� LV�TXRWD�PDQDJHG�
DQG� RSHUDWHV� XQGHU� IRUPDO� GHFLVLRQ� UXOHV� RU� RSHUDWLRQDO� PDQDJHPHQW� SURFHGXUHV� �$SSHQGL[�
������'HFLVLRQ� UXOHV� EDVHG� RQ� D� FRQVHUYDWLYH� H[SORLWDWLRQ� UDWH� DQG�D�7$&&�FDS�ZKHQ�&38(�
UHDFKHV�����NJ�SHU�SRW� OLIW� �L�H��QR�RU� OLPLWHG� LQFUHDVHV� LQ�7$&&��KDYH� OHG WR� UHEXLOGLQJ�RI� WKH�
ELRPDVV��LQFUHDVHG�FDWFK�UDWHV�DQG�UHGXFHG�ILVKLQJ�FRVWV��7KH�SUHVHQWDWLRQ�FRQFOXGHG�WKDW�³LW�LV�
QRW� DOO� DERXW� TXDQWLW\� ± LQFUHDVHG� DEXQGDQFH� SURYLGHV� WKH� RSSRUWXQLW\� WR�PD[LPLVH� ILQDQFLDO�
UHWXUQV�WKURXJK�SURYLGLQJ�ZKDW�WKH�PDUNHW�ZDQWV�DQG�ZKHQ´��6SHFLILF�EHQHILWV�LQFOXGH��LQFUHDVHG�
UHWXUQV�WKURXJK�WDUJHWLQJ�RSWLPDO�VL]HV��ILVKLQJ�DUHDV�DQG�VHDVRQV��UHGXFHG�FRVWV�WKURXJK�KLJK�
&38(�� LQFUHDVHG� FRQILGHQFH�DQG�EXVLQHVV� SODQQLQJ�� JUHDWHU� UHLQYHVWPHQW� DQG�KLJK� EUHHGLQJ�
ELRPDVV�SURYLGLQJ�VWRFN�UHVLOLHQFH���

&5$��KDV�DOVR�WDUJHWHG�KLJK�VWRFN�DEXQGDQFH�WR�LPSURYH�FDWFK�UDWHV��ORZHU�FRVWV�DQG�LPSURYH�
SURILWDELOLW\��$SSHQGL[�������7KH�PHFKDQLVPV�E\�ZKLFK�WKLV�FKDQJH�KDV�EHHQ�DFKLHYHG�DQG�WKH�
RYHUDOO� EHQHILWV� DUH� FRQVLVWHQW� ZLWK� WKRVH� LGHQWLILHG� IRU� &5$��� +RZHYHU�� FRQFHUQV� ZHUH�
H[SUHVVHG�DERXW�WKH�UHDOORFDWLRQ�RI�IRUJRQH�FRPPHUFLDO�FDWFKHV�WR�WKH�UHFUHDWLRQDO�VHFWRU�RU�WR�
FRQVHUYDWLRQ�WKURXJK�HVWDEOLVKPHQW�RI�PDULQH�SDUNV��%RWK�IRUPV�RI�UHDOORFDWLRQ�KDYH�RFFXUUHG�LQ�



��

&5$���7KLV�FDVH�VWXG\�SURYLGHV�HYLGHQFH�RI� WKH�QHHG�IRU�JRYHUQPHQWV�WR�HVWDEOLVK�OHJLVODWLYH�
IUDPHZRUNV�WR�DGGUHVV�UHDOORFDWLRQ�DPRQJ�VHFWRUV��HVSHFLDOO\�ZKHQ�FRPPHUFLDO�ILVKHUV�UHGXFH�
FDWFKHV�WR�REWDLQ�VRFLR�HFRQRPLF�RXWFRPHV�

5HVXOWV� RI�&5&�3URMHFW�1R�� �������� WKDW� GHYHORSHG D�ELR�HFRQRPLF�PRGHOOLQJ� WRRO� IRU�65/�
ZHUH�SUHVHQWHG�DW� WKH�ZRUNVKRS� �$SSHQGL[� ������7KH�PRGHO� HYDOXDWHG� WKH�HIIHFWV�RI� GLIIHUHQW�
KDUYHVW� VWUDWHJLHV�RQ�DYHUDJH� ILVKHU�SURILW��7KH�VWXG\� VKRZHG� WKDW� ORZHULQJ�H[SORLWDWLRQ� UDWHV�
KDG�WKH�VWURQJHVW�HIIHFW�RQ�SURILW��WKURXJK�ORZHULQJ�RI�ILVKLQJ�FRVWV�GXH�WR�LQFUHDVHG�FDWFK�UDWHV�
DW�KLJKHU�ELRPDVVHV��

7KH� WDNH� KRPH� PHVVDJHV� IURP� WKH� ZRUNVKRS� ZHUH� FOHDU�� 7KH� HFRQRPLF� SHUIRUPDQFH� RI�
$XVWUDOLD¶V� 65/� ILVKHULHV� FRXOG� EH� LPSURYHG� E\� HVWDEOLVKLQJ� IRUPDO� KDUYHVW� VWUDWHJLHV� WKDW�
UHGXFH�H[SORLWDWLRQ� UDWHV�ZLWK� WKH�DLP�RI� LQFUHDVLQJ�VSDZQLQJ�ELRPDVV�� UHGXFLQJ� ILVKLQJ�FRVWV�
DQG�LQFUHDVLQJ�SURILWDELOLW\��7KHVH�KDUYHVW�VWUDWHJLHV�VKRXOG�DOVR�FRQVLGHU�VRFLDO�RXWFRPHV�DQG�
*93�SURYLGHV�D�JRRG�PHDVXUH�RI�HFRQRPLF�EHQHILWV�WR�WKH�FRPPXQLW\� 7KHUH�DUH�FOHDU�EHQHILWV�
LQ� FROOHFWLQJ� HFRQRPLF� GDWD� IRU� XVH� LQ� PRGHOV� WR� HYDOXDWH� WKH� HFRQRPLF� EHQHILWV� RI� YDULRXV�
PDQDJHPHQW� RSWLRQV� �H�J�� VL]H� OLPLWV�� H[SORLWDWLRQ� UDWHV��� 7KHVH� WRROV� VKRXOG� EH� XVHG� LQ� WKH�
IRUPXODWLRQ�RI�IXWXUH�KDUYHVW�VWUDWHJLHV�IRU�$XVWUDOLD¶V�65/�ILVKHULHV�

7KH�VXFFHVV�RI�WKH�ZRUNVKRS�ZDV�HYLGHQFHG�E\�LQYLWDWLRQV�IRU�7LP�:DUG�DQG�5LFN�0F*DUYH\�WR�
GHOLYHU�NH\QRWH�SUHVHQWDWLRQV�DW�WKH�5RFN�/REVWHU�&RQJUHVV������ZKLFK�VXPPDULVHG�RXWFRPHV�
RI� WKH� 0HOERXUQH� ZRUNVKRS� DQG� SUHVHQWHG� WKH� UHVXOWV� RI� ELR�HFRQRPLF� PRGHOOLQJ VWXG\�
�$SSHQGLFHV� ��� DQG� ������� 7KH� ILQGLQJV� RI� WKH� SURMHFW� ZHUH� H[WHQGHG� WR� LQGXVWU\� WKURXJK�
SUHVHQWDWLRQV�DQG�GLVFXVVLRQV�DW�IXWXUH�PHHWLQJV�UHJDUGLQJ�WKH�PDQDJHPHQW�RI�$XVWUDOLD¶V�65/�
ILVKHULHV�

�����$EDORQH

�������:RUNVKRS��

7KH�ILUVW�DEDORQH�ZRUNVKRS�ZDV�KHOG�DW�WKH�&KLIOH\�+RWHO��$GHODLGH�����6HSWHPEHU��DQG�6$5',�
$TXDWLF�6FLHQFHV��:HVW�%HDFK��$GHODLGH���� 6HSWHPEHU���

7KLV� ZRUNVKRS� EHJDQ� ZLWK� DQ� LQWURGXFWLRQ� E\� 7LP� :DUG� ZKLFK� RXWOLQHG� WKH� REMHFWLYHV� DQG�
DJHQGD��$SSHQGL[������

*UDQW�3XOOHQ��$SSHQGL[������JDYH�D�JHQHUDO�RYHUYLHZ�RI�WKH�VLPLODULWLHV�DQG�GLIIHUHQFHV�DPRQJ�
$XVWUDOLD¶V�DEDORQH�ILVKHULHV��+H�KLJKOLJKWHG�WKDW�$XVWUDOLDQ�ILVKHULHV�FRQWULEXWH�a����RI�JOREDO�
SURGXFWLRQ�DQG�QRWHG�WKH�ODUJH�VL]H�RI�WKH�7DVPDQLDQ ILVKHU\��a����RI�$XVWUDOLDQ�SURGXFWLRQ���
*UDQW� DOVR�KLJKOLJKWHG� WKH� VWDELOLW\� RI� WKH�$XVWUDOLDQ� ILVKHULHV�DQG� WKH� LPSRUWDQW� UROH� WKH� OHJDO�
IUDPHZRUN�KDV�SOD\HG�LQ�PDLQWDLQLQJ�WKH�ILVKHULHV��DFFHVV�ULJKWV��PDQDJHPHQW�SODQV��SROLF\�DQG�
KDUYHVW�VWUDWHJLHV��

7LP�:DUG� �$SSHQGL[� ����� JDYH� D� SUHVHQWDWLRQ� RQ� WKH� HFRQRPLF� SHUIRUPDQFH� RI� WZR� EODFNOLS�
DEDORQH� ILVKHULHV� �6$� :HVWHUQ� =RQH�� 7DVPDQLD�� EDVHG� RQ� WKH� PHWKRGV� RI� $QGHUVRQ� DQG�
$QGHUVRQ� �������� 0RVW� LPSRUWDQWO\� WKH� RXWFRPHV� VXJJHVWHG� WKDW� RSSRUWXQLWLHV� IRU� LQFUHDVLQJ�
SULFHV�DQG�UHGXFLQJ�FRVWV�LQ�DEDORQH�ILVKHULHV�DUH�OLPLWHG�FRPSDUHG�WR�WKRVH�LQ�RWKHU�ILVKHULHV��
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5HGXFLQJ�WKH�FRVWV�RI�ILVKLQJ�ZDV�LGHQWLILHG�DV�RQH�RI�WKH�DUHDV�RI�HFRQRPLF SHUIRUPDQFH�WKDW�
FRXOG�EH�LPSURYHG�

6WDFH\�3DWWHUVRQ��$SSHQGL[������JDYH�DQ�RYHUYLHZ�RI� WKH�HFRQRPLFV�RI�DEDORQH�ILVKHULHV�DQG�
WKH� RXWFRPHV� RI� UHFHQW� UHVHDUFK� FRQGXFWHG� LQ� 7DVPDQLD�� 6WDFH\� QRWHG� WKDW� WKH� YDOXH� RI�
DEDORQH� ILVKHULHV� LQ� $XVWUDOLD� KDV� GHFUHDVHG� RYHU� WLPH�� DQG� WKDW� WKH� UHDO� SULFH� KDV� DOPRVW�
KDOYHG VLQFH�������0DQDJHPHQW�FRVWV�LQ�6RXWK�$XVWUDOLD�KDYH�LQFUHDVHG�IURP����WR����IURP�
����� WR� ������ 1RWLQJ� WKH� 7DVPDQLDQ� H[SHULHQFH�� WKH� GLIILFXOW\� LQ� REWDLQLQJ� JRRG� TXDOLW\�
HFRQRPLF�GDWD�ZDV�KLJKOLJKWHG��,W�ZDV�VXJJHVWHG�WKDW�IXUWKHU�H[SORUDWLRQ�RI�WKH�XVH�RI�HFRQRPLF�
GDWD�LQ�KDUYHVW�VWUDWHJLHV�VKRXOG�VWDUW�ZLWK�6RXWK�$XVWUDOLD�ZKHUH�(FRQVHDUFK�KDV�D�ORQJ�WHUP�
DQG�UHOLDEOH�GDWDVHW�

'LVFXVVLRQV� IROORZLQJ� WKH�SUHVHQWDWLRQV�IRFXVHG�RQ� WKH�FRPSOH[LW\�RI�DEDORQH�ILVKHULHV�GXH�WR�
WKH�LQWHUSOD\�EHWZHHQ�OLFHQVH�KROGHUV��GLYHUV�DQG�SURFHVVRUV��,W�ZDV�DFNQRZOHGJHG�WKDW�LQ�RUGHU�
WR� RSWLPLVH� SHUIRUPDQFH� WKHUH� ZRXOG� EH� D� QHHG� IRU� D� KLJK� OHYHO� RI� YHUWLFDO� LQWHJUDWLRQ�ZKLFK�
VKRXOG� LQFOXGH� SURFHVVRUV� DQG�DQ� XQGHUVWDQGLQJ� RI� WKH�&KLQHVH�PDUNHW��7KH� FRPSOLFDWLRQ�RI�
LQFOXGLQJ� VRFLDO� DQG� HFRQRPLF� LQIRUPDWLRQ� LQ� KDUYHVW� VWUDWHJLHV� ZDV� DOVR� GLVFXVVHG��
HPSKDVLVLQJ� WKH� GLIILFXOWLHV� LQ� REWDLQLQJ� UHOLDEOH� LQIRUPDWLRQ� DQG� WKH� LPSRUWDQFH�RI� OLIHVW\OH� WR�
PDQ\� PHPEHUV� RI� WKH� DEDORQH� LQGXVWU\�� ZKLFK� PD\� QRW� DOZD\V� EH� LQ� OLQH� ZLWK� HFRQRPLF�
RSWLPLVDWLRQ��H�J��ORYH�RI�ILVKLQJ�LPSRUWDQW�WR�PDQ\�GLYHUV��KDSSLQHVV�LQGH[�PRUH�LPSRUWDQW�WKDQ�
HFRQRPLFV���7KHUH�ZDV�DJUHHPHQW�WKDW�UHGXFLQJ�WKH�FRVW�RI�ILVKLQJ�ZDV�RQH�RI�WKH�PDLQ�DUHDV�
LQ�ZKLFK�WKH�ILVKHU\�FRXOG�LPSURYH�SHUIRUPDQFH�

7KH� VHFRQG� GD\� VWDUWHG� ZLWK� D� SUHVHQWDWLRQ� E\� -HUHP\� &RRSHU� �$SSHQGL[� ����� RQ� WKH� 1HZ�
=HDODQG�H[SHULHQFH�ZLWK�*36�WUDFNLQJ�RI�GLYHUV�DQG�WKH�VXEVHTXHQW�GDWD�PDQDJHPHQW�V\VWHP�
WKDW�KDV�EHHQ�GHYHORSHG�IRU� WKH�3DXD�ILVKHU\��7KH�V\VWHP�SURYLGHV� WKH�SRWHQWLDO� IRU�GLYHUV� WR�
WDUJHW�ILVKLQJ�LQ�DUHDV�WKDW�KDYH�QRW�\HW�EHHQ�ILVKHG�GXULQJ�WKH�FXUUHQW VHDVRQ�DQG�SURYLGHV�D�
XQLTXH� RSSRUWXQLW\� WR� LQFUHDVH� WKH� HIILFLHQF\� RI� ILVKLQJ�� ,PSRUWDQWO\� WKH� FRVW� RI� WKH� V\VWHP� LV�
UHODWLYHO\�ORZ��LW�LV�KLJKO\�DXWRPDWHG�DQG�SURYLGHV�WKH�RSWLRQ�IRU�JDWKHUHG�LQIRUPDWLRQ�WR�EH�VSOLW�
EHWZHHQ� XVHUV� GHSHQGLQJ� RQ� DFFHVV� ULJKWV� �H�J�� LW� FDQ� EH� ILOWHUHG� EHWZHHQ� OLFHQFH� KROGHUV��
FRPSOLDQFH�� PDQDJHUV� DQG� VFLHQWLVWV��� $� EHQHILW RI� WKH� V\VWHP� ZDV� DOVR� WKH� DELOLW\� WR�
DXWRPDWLFDOO\� LQFRUSRUDWH� VKHOO� PHDVXUHPHQWV� PDGH� RQERDUG� LQWR� WKH� GDWDEDVH� DQG� ORGJH�
&DWFK�DQG�'LVSRVDO�5HFRUG��&'5��IRUPV��7KH�SUHVHQWDWLRQ�ZDV�ZHOO�UHFHLYHG�DQG�WKH�SRWHQWLDO�
RI�WKH�V\VWHP�WR�SURYLGH�EHQHILWV�WR�LQGXVWU\�ZDV�KLJKOLJKWHG��,Q�SDUWLFXODU�WKH�EHQHILWV�LGHQWLILHG�
LQFOXGHG�PRUH�HIILFLHQW� ILVKLQJ�DQG�D�SRWHQWLDO UHGXFWLRQ� LQ�FRPSOLDQFH�DQG�GDWD�PDQDJHPHQW�
FRVWV�

%HQ�6WREDUW��$SSHQGL[������JDYH�D�SUHVHQWDWLRQ�RQ�WKH�EHQHILWV�WKDW�FKDQJLQJ�WKH�WLPLQJ�RI�WKH�
ILVKLQJ�VHDVRQ�FRXOG�SURYLGH�WR�LQGXVWU\��*UHHQOLS�DEDORQH ZHLJK�PRUH�DQG�EOHHG�OHVV�LI�FDXJKW�
LQ� DXWXPQ�� 7KXV�� WKH� VDPH� TXRWD� �ZHLJKW�� FDQ� EH� WDNHQ� ZKLOH� OHDYLQJ� PRUH� DEDORQH� LQ� WKH�
ZDWHU��RU� WKH�VDPH�QXPEHU�RI�DEDORQH�FDQ�EH� WDNHQ�ZLWK�DQ� LQFUHDVHG�TXRWD��7KLV�DSSURDFK�
ZDV� UHFRJQLVHG� DV� RQH� ZD\� WR� LPSURYH� WKH� SHUIRUPDQFH� RI� WKH� JUHHQOLS� DEDORQH� ILVKHU\��
DOWKRXJK�WKH�VXSSRUW�RI�SURFHVVRUV�DQG�WKH�FRPSOH[LWLHV�RI�PDUNHWLQJ�DEDORQH�FDXJKW�LQ�DXWXPQ�
QHHG�WR�EH�DGGUHVVHG�

*UHJ�)HUJXVRQ� �$SSHQGL[������GHVFULEHG� WKH�SLSL� �FRFNOH�� ILVKHU\� LQ�6RXWK�$XVWUDOLD��ZKLFK� LV�
RQH�RI� WKH� IHZ�H[DPSOHV�ZKHUH�HFRQRPLF� LQIRUPDWLRQ� LV� LQFRUSRUDWHG�H[SOLFLWO\� LQWR�D�KDUYHVW�
VWUDWHJ\��7KLV� LV�D�JRRG�H[DPSOH�RI�D�ILVKHU\� LQ�ZKLFK�YROXPH� LV�QRW�HTXLYDOHQW� WR�SURILW��*93�
KDV�LQFUHDVHG�GHVSLWH�UHGXFWLRQV�LQ�FDWFK� ,Q�������ILVKHUV�KDG�WKH�RSWLRQ�WR�LQFUHDVH�WKH�7$&&�
EXW� GLG� QRW� DGRSW� LW� DV WKHUH� ZDV� QR� HYLGHQFH� SURILW� ZRXOG� EH� LQFUHDVHG�� 5HVHDUFK� LQWR� ���
PRGLILHG�DWPRVSKHUH�SDFNDJLQJ�WR�H[WHQG�SURGXFW�VKHOI�OLIH�KDV�DOVR�KHOSHG�WKLV�ILVKHU\ DQG����
WDUJHWLQJ� VL]H� FODVVHV� WR� PDWFK� PDUNHW� UHTXLUHPHQWV� KDYH� DOVR� LPSURYHG WKH� HFRQRPLF�
SHUIRUPDQFH�RI�WKH�ILVKHU\�
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)LQDOO\��5LFN�0F*DUYH\� JDYH�D� FDVH�VWXG\�SUHVHQWDWLRQ�RQ� WKH�HFRQRPLFV�RI� WKH� URFN� OREVWHU�
ILVKHU\�� KLJKOLJKWLQJ� WKH� LPSRUWDQFH� RI� GDWD� LQ� PDQDJHPHQW� GHFLVLRQ� PDNLQJ� DQG� WKH�
FRPSOH[LWLHV� LQYROYHG� LQ� LQFRUSRUDWLQJ� FRVWV�� :LWKLQ� WKLV� ILVKHU\�� LQFUHDVHV� LQ� SURILW� FDQ� EH�
UHDOLVHG�E\� UHGXFLQJ�H[SORLWDWLRQ� UDWHV�DQG�SURPRWLQJ� LQFUHDVHV� LQ�DEXQGDQFH�ZKLFK� UHVXOW� LQ�
KLJKHU�FDWFK�UDWHV��UHGXFLQJ�FRVWV��

7KH� ODVW� VHVVLRQ� RI� WKH� ZRUNVKRS� ZDV� GHGLFDWHG� WR� RSHQ� GLVFXVVLRQ� DURXQG� WKH� PHVVDJHV�
GHOLYHUHG GXULQJ� WKH� SUHVHQWDWLRQV� DQG� RSWLRQV� IRU� LPSURYLQJ� WKH� HFRQRPLF� SHUIRUPDQFH� RI�
DEDORQH�ILVKHULHV��$PRQJVW�RWKHU�WKLQJV��WKH�GLVFXVVLRQ�IRFXVHG�RQ�

� +RZ WKH�DTXDFXOWXUH� LQGXVWU\�KDV� LQIOXHQFHG� WKH�G\QDPLFV�RI� WKH�ZLOG� FDXJKW�DEDORQH�
ILVKHU\��UHGXFLQJ�SULFH�DQG�FKDQJLQJ�WKH�ZD\�ZLOG�DEDORQH�LV�PDUNHWHG�

� 7KH GLIILFXOWLHV� DQG� FRVWV� LQYROYHG� LQ� FROOHFWLQJ� UHOLDEOH� HFRQRPLF� LQIRUPDWLRQ� DQG� WKH�
YDOXH�RI�WKH�LQIRUPDWLRQ�DOUHDG\�DYDLODEOH IRU�6$�

� 7KH�VLJQLILFDQW�SRWHQWLDO� WR� LPSURYH� WKH�HFRQRPLF�SHUIRUPDQFH�RI DEDORQH� ILVKHULHV�E\�
DGRSWLQJ�WKH�DXWRPDWHG�*36�ORJJLQJ�V\VWHPV��

� 7KH SRWHQWLDO�WR�LPSURYH�ILVKLQJ�HIILFLHQF\�XVLQJ�ELRORJLFDO�LQIRUPDWLRQ�DQG�WKH�QHHG�IRU�
IXUWKHU�GDWD�RQ�WKH�VHDVRQDO�ELRORJ\�RI�EODFNOLS�DEDORQH�

�������3ULPDU\�RXWFRPHV�IURP�LQLWLDO�ZRUNVKRS

7KH�WKUHH�SULPDU\�RXWFRPHV�IURP�WKH�ZRUNVKRS�ZHUH������GHYHORSPHQW�RI D�SURSRVDO�WR�KROG�D�
µIROORZ�XS¶�ZRUNVKRS�IRFXVHG�RQ GLVFXVVLRQV�RI D�QDWLRQDO�µUROO�RXW¶�RI�WKH�*36�ORJJHU�V\VWHP������
FRQVLGHU� WKH� GHYHORSPHQW� RI D� UHVHDUFK SURSRVDO� WR� REWDLQ GDWD� RQ� WKH� VHDVRQDO� ELRORJ\� RI�
EODFNOLS�DEDORQH��DQG�����UHYLHZ�WKH�DEDORQH�ELR�HFRQRPLF�PRGHOLQJ�SURMHFW��

7KH� ILUVW� WZR� RXWFRPHV� ZHUH� LGHQWLILHG� DV� WKH� EHVW� FKDQFH� RI� LPSURYLQJ� WKH� HFRQRPLF�
SHUIRUPDQFH�RI�WKH�$XVWUDOLDQ�DEDORQH�ILVKHULHV�

�������:RUNVKRS��

7KH�VHFRQG�DEDORQH�ZRUNVKRS�ZDV�KHOG�DW�6$5',�$TXDWLF�6FLHQFHV��:HVW�%HDFK��$GHODLGH����
��0D\��������7KH�DJHQGD�IRU�WKH�PHHWLQJ�LV�SURYLGHG�LQ�$SSHQGL[���� DQG�D�OLVW�RI�DWWHQGHHV�LQ�
$SSHQGL[�����

7KH�ILUVW�GD\�EHJDQ ZLWK�D�ZHOFRPH�DQG�LQWURGXFWLRQ�E\�7LP�:DUG��ZKLFK�LGHQWLILHG�H[SHFWDWLRQV�
DQG�SRWHQWLDO� RXWFRPHV��:ULWWHQ�DGYLFH� IURP�+DUU\�3HHWHUV��9LFWRULD ZDV� WDEOHG�DQG�GHOJDWHV�
ZHUH�UHTXHVWHG� WR�IDPLOLDULVH� WKHPVHOYHV�ZLWK� WKH�YLHZV�RI� WKH�9LFWRULDQV�ZKR�ZHUH�XQDEOH� WR�
DWWHQG� WKH� ZRUNVKRS�� 'HDQ� /LVVRQ� FRQILUPHG� WKH� LPSRUWDQFH� RI� WKH� ZRUNVKRS WR� LQGXVWU\��
KLJKOLJKWLQJ�WKH�RSSRUWXQLW\�LW�SUHVHQWHG�WR�DGRSW WKH�DGYDQFHV�LQ�WKH�*36�ORJJHU�V\VWHP�PDGH�
E\�&UDLJ�0XQG\�LQ�7DVPDQLD�DQG�-HUHP\�&RRSHU�LQ�1HZ�=HDODQG��QRWLQJ�WKH�SRWHQWLDO�WR�PHUJH�
WKHVH�WR D�VLQJOH��FRPSUHKHQVLYH�V\VWHP�VXLWDEOH�IRU�EURDG�DSSOLFDWLRQ�DFURVV�$XVWUDOLD�DQG�1=�

7KH�LQWURGXFWLRQ�ZDV�IROORZHG�E\�D�VHULHV�RI�SUHVHQWDWLRQV�IURP�1HZ�=HDODQG��-HUHP\�&RRSHU��
(ULQ� %UHHQ� DQG� 7RP� 0F*RZDQ�� DQG� 7DVPDQLD� �&UDLJ� 0XQG\�� *UDQW� 3XOOHQ� DQG� -RH\�
0F.LEEHQ���7KHVH�SUHVHQWDWLRQV�VHW�WKH�VFHQH�IRU�VXEVHTXHQW�GLVFXVVLRQV�

-HUHP\�&RRSHU�WDONHG�DERXW�WKH�1HZ�=HDODQG�H[SHULHQFH�ZLWK�*36�WUDFNLQJ�RI�GLYHUV�DQG�WKH�
VXEVHTXHQW�GDWD�PDQDJHPHQW�V\VWHP�WKDW�KDV�EHHQ�GHYHORSHG�IRU�WKH�3DXD�ILVKHU\ �$SSHQGL[�
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�������7KH�V\VWHP�SURYLGHV� WKH�SRWHQWLDO� IRU�GLYHUV� WR� WDUJHW�ILVKLQJ� LQ�DUHDV� WKDW�KDYH�QRW�\HW�
EHHQ�ILVKHG�LQ�WKH�VHDVRQ�DQG�WKXV�SURYLGHV�D�XQLTXH�RSSRUWXQLW\�WR�LQFUHDVH�ILVKLQJ�HIILFLHQF\��
DQG� UHGXFH� RSHUDWLQJ� FRVWV�� ,PSRUWDQWO\� WKH� FRVW� RI� WKH� V\VWHP� LV� UHODWLYHO\� ORZ�� LW� LV� KLJKO\�
DXWRPDWHG� DQG� SURYLGHV� WKH� RSWLRQ� IRU� JDWKHUHG� LQIRUPDWLRQ� WR� EH� VSOLW� EHWZHHQ� XVHUV�
GHSHQGLQJ� RQ� DFFHVV� ULJKWV� �H�J�� LW� FDQ� EH� ILOWHUHG� EHWZHHQ� OLFHQFH� KROGHUV�� FRPSOLDQFH��
PDQDJHUV� DQG� VFLHQWLVWV��� $Q� DGYDQWDJH� RI� WKH� V\VWHP� LV� DOVR� WKH� DELOLW\� WR� DXWRPDWLFDOO\�
LQFRUSRUDWH� VKHOO� PHDVXUHPHQWV� PDGH� RQ� ERDUG� LQWR� WKH� GDWDEDVH� DQG� ORGJH� &DWFK� DQG�
'LVSRVDO�5HFRUGV��&'5��IRUPV��

7KH�GULYHU�WR�GHYHORS�WKH�V\VWHP�ZDV�LQGXVWU\��EXW�RWKHU�SDUWLHV�VHH�WKH�SRWHQWLDO�EHQHILWV�DQG�
DUH�QRZ�EHFRPLQJ�LQWHUHVWHG�DV�SDUW�RI�WKH�SURFHVV�WR�LPSURYH�VXVWDLQDELOLW\��PDQDJHPHQW�DQG�
FRPSOLDQFH�� -HUHP\� KLJKOLJKWHG� WKDW� WKH� VFDOH� RI� PDQDJHPHQW� DQG� DXWRPDWLRQ� ZLOO� EH� NH\�
LVVXHV�WR�WKH�IXWXUH�RI�WKH�V\VWHP��DQG�WKDW�WKHUH�ZHUH�VWLOO�HOHPHQWV�RI�WKH�V\VWHP�WKDW�UHTXLUH�
IXUWKHU�ZRUN�IRU�LW�WR�EH�IXOO\�DXWRPDWHG��

(ULQ�%UHHQ�SURYLGHG�D� FRQFLVH� YLHZ�RI� WKH�1HZ�=HDODQG�PDQDJHPHQW�SHUVSHFWLYH �$SSHQGL[�
������� 6KH� WRXFKHG� RQ� ZKDW� WKH� V\VWHP� FDQ� DFKLHYH�� ZKDW� LW� FRXOG� EH� XVHG� IRU� DQG�
DFFRXQWDELOLW\� LVVXHV�� 0RVW� LPSRUWDQWO\�� (ULQ� GLVFXVVHG� WKH� UHOHYDQFH� RI� RZQHUVKLS� RI� WKH�
V\VWHP�DQG� WKH�GDWD� LW�SURYLGHV��:KLOH� LWV�DGYDQWDJHV�DQG�DSSOLFDELOLW\� WR�DVVHVVPHQWV�VHHP�
FOHDU�� WKHUH� DUH� FRQVLGHUDEOH� FRPSOH[LWLHV� WKDW� DULVH� ZKHQ� \RX� GHFLGH� WR� XVH� WKH� V\VWHP� IRU�
PDQDJHPHQW�DQG�FRPSOLDQFH��(ULQ�LGHQWLILHG�WKDW�LI�WKLV�V\VWHP�ZDV WR�EH�XVHG�IRU�FRPSOLDQFH��
RZQHUVKLS�FRXOG�SUREDEO\�QRW� UHVLGH ZLWK� LQGXVWU\��DV�PDQDJHUV�ZRXOG�UHTXLUH�WKH�FDSDFLW\� WR�
FRQWURO�DQG�DXGLW�WKH�V\VWHP��

7KH�OHYHO�RI�DGRSWLRQ�DOVR�EHFRPHV�DQ�LVVXH�DV�LGHDOO\�LW�VKRXOG�EH�DURXQG�������SDUWLFXODUO\�LI�
HOHFWURQLF� UHSRUWLQJ� LV� FRQVLGHUHG��7KXV�D� ORW� RI� FRQVLGHUDWLRQ�ZRXOG�EH� UHTXLUHG� WR�PRYH� WKH�
XVH�RI� WKH�V\VWHP�EH\RQG�WKH�DVVHVVPHQW� OHYHO� (ULQ�DOVR�KLJKOLJKWHG�WKH�YDOXH�RI� WKH�V\VWHP�
IRU� VHOI�PDQDJHPHQW�� )RU� H[DPSOH�� YDULDEOH� VL]H� OLPLWV� DUH� KDUG� WR�PDQDJH� DW� D� JRYHUQPHQW�
OHYHO�DQG�UHTXLUH�D� ODUJH� LQYHVWPHQW RI�VWDII� WLPH��EXW� WKH�V\VWHP�ZRXOG�DOORZ�ILVKHUV� WR�DSSO\�
UHOHYDQW� VL]H� UHVWULFWLRQV�� E\� PXWXDO� DJUHHPHQW�� ZLWKLQ� WKHLU� DOORZHG� VL]H� OLPLW�� 'LYHU 1DWKDQ�
$GDPV� IURP�:HVWHUQ�$XVWUDOLD� DJUHHG� WKDW� WKLV� FDSDFLW\�ZRXOG� KDYH� KHOSHG� WKHP� LPSOHPHQW�
YROXQWDU\� VL]H� UHVWULFWLRQV� DV� WUXVW� EHWZHHQ� GLYHUV� ZDV� D� NH\� LVVXH� WR� REWDLQLQJ� DJUHHPHQWV�
ZLWKLQ�LQGXVWU\�

7RP� 0F&RZDQ� SUHVHQWHG� WKH� ³GLYHUV� SHUVSHFWLYH´� RQ� WKH� 1HZ� =HDODQG� V\VWHP�� +LV�
SUHVHQWDWLRQ�KLJKOLJKWHG�WKH�GD\�WR�GD\�FRPSOH[LWLHV�RI�UXQQLQJ�WKH�V\VWHP�DQG�LVVXHV�WKDW�VWLOO�
UHTXLUH�IXUWKHU�DWWHQWLRQ �$SSHQGL[��������:LWKLQ�WKH�1HZ�=HDODQG�ILVKHU\��GLIIHUHQFHV�LQ�ILVKLQJ�
SUDFWLFH�DIIHFW�WKH�GDWD�WKDW�FDQ EH�REWDLQHG��)RU�H[DPSOH��VRPH�GLYHUV�GLYH�IURP�WKH�VKRUH�DQG�
WKXV� GRQ¶W� KDYH� WKH� XQLWV� ZLWK� WKHP� WR� UHFRUG� EDJ� UHWULHYDOV�� ZKLFK� DIIHFWV� WKHLU� DELOLW\� WR�
DFFXUDWHO\�DSSRUWLRQ�FDWFK�WR�*36�WUDFNV��+DUGZDUH�DOVR�QHHGV�ILQH�WXQLQJ�DQG�ZLOO�QHHG�WR�EH�
YHU\�DGDSWDEOH�LI�LW�LV�WR�EH�DGRSWHG�E\�RWKHU�MXULVGLFWLRQV��,Q�1HZ�=HDODQG��GLYHU�RSLQLRQ�LV�VWLOO�
SRODULVHG�� EXW� WKHUH� LV� H[SHFWDWLRQ� WKDW� DV� GLYHUV� VWDUW� WR� VHH� WKH� EHQHILWV� WKHVH� DWWLWXGHV�ZLOO�
FKDQJH�

7KH�7DVPDQLDQ�V\VWHP�ZDV�SUHVHQWHG�E\�&UDLJ�0XQG\ �$SSHQGL[��������$OWKRXJK�WKH�XOWLPDWH�
REMHFWLYH� LV�VLPLODU� WR� WKDW� LQ�1HZ�=HDODQG��&UDLJ¶V�DSSURDFK�KDV�EHHQ�WR�FRQFHQWUDWH� OHVV�RQ�
WKH� KDUGZDUH� DQG�PRUH� RQ� GDWD�PDQLSXODWLRQ� DQG� DQDO\VLV� WR� GRFXPHQW� WKH� SRWHQWLDO� IRU� WKH�
*36� GDWD� WR� LPSURYH� WKH� SUHFLVLRQ� DQG UHGXFH� WKH� FRVW� RI� VWRFN� DVVHVVPHQWV�� ,PSRUWDQWO\��
&UDLJ�KDV�D�JRRG�GDWDVHW�WR�ZRUN�RQ�EHFDXVH�LQ�7DVPDQLD�WKHUH�LV�QRZ�DQ�����GDWD�UHWXUQ�DQG�
XVH�RI� WKH� ORJJHUV�KDV�EHHQ�FRPSXOVRU\� IRU� WZR�\HDUV��7KH�GDWD�QRW�SURYLGHG� LV� WKH� UHVXOW�RI�
HTXLSPHQW�IDLOXUH������DQG�GLYHU�QRQ�FRPSOLDQFH��������
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2QH� DGYDQWDJH� RI� WKH� V\VWHP� LV� DFFXUDWH� HVWLPDWLRQ� RI� &38(� IURP� *36� UHFRUGV� �WHUPHG�
H&38(��� ,Q� DGGLWLRQ�� &UDLJ� SURYLGHG� VHYHQ� H[DPSOHV� RQ� WKH� XVH� RI� VSDWLDO� GDWD� WR� JHQHUDWH�
DOWHUQDWLYH�QHZ�SHUIRUPDQFH�PHDVXUHV��7KHVH�ZHUH�VLWH�ILGHOLW\��PHWULF�LV�GLYHV�ZLWKLQ��� P�RI�
VLWH���VKRUW�GLYHV��GLYH�� ����PLQXWHV���ELJ�VZLPV��VZLPPLQJ�VSHHG��UHHI�SURGXFWLYLW\��UHHI�DUHD�
ILVKHG�DQG�FRQFHQWUDWLRQ�FXUYHV��L�H��WKH�VKDSH�RI�FXUYHV�SURYLGH�DQ�HVWLPDWLRQ�RI�KRZ�WKH�PRVW�
SURGXFWLYH� DUHDV� DUH� SHUIRUPLQJ�� 2WKHU� PHDVXUHV� FRQVLGHUHG� ZHUH� WKH� UDWLR� EHWZHHQ�
H[SORLWDWLRQ�UDWH�DQG�UHSOHQLVKPHQW�WLPH��KRWVSRW�DQDO\VLV�DQG�GHSWK�SURILOHV��7KLV�QHZ�OHYHO�RI�
LQIRUPDWLRQ�DQG�DFFXUDF\�SURYLGHV�VLJQLILFDQW�SRWHQWLDO�WR�GHYHORS�QHZ�3,V�

*UDQW�3XOOHQ JDYH�D�JHQHUDO�RYHUYLHZ�RI�WKH�LQWURGXFWLRQ�RI�WKH�*36�ORJJHUV�LQWR�WKH�7DVPDQLDQ�
ILVKHU\ �$SSHQGL[��������,Q�7DVPDQLD��WKH�V\VWHP�ZDV�LQWURGXFHG�WR�LPSURYH�WKH�7$&&�VHWWLQJ�
SURFHVV� DQG� PDQDJHPHQW� RI� WKH� ILVKHU\ DQG WKH� XVH� RI� WKH� ORJJHUV� ZDV� PDGH� FRPSXOVRU\��
*UDQW� DOVR� SRLQWHG� RXW� WKDW� WKH� UHVRXUFLQJ� QHHGHG� WR� VXSSRUW� WKH� XVH� RI� ORJJHUV� LV� QRW�
LQVLJQLILFDQW DQG WKHUH�QHHGV�WR�EH�IXQGLQJ�LQ�SODFH�WR�GHDO�ZLWK�EUHDNDJHV��PDQDJHPHQW�RI�WKH�
ORJJHUV�DQG�GDWD�SURFHVVLQJ��

*UDQW¶V� WDON� JDYH� D� JRRG� LQVLJKW� LQWR� WKH� FRPSOH[LW\� RI� PDQDJLQJ� WKH� DEDORQH� ILVKHU\� LQ�
7DVPDQLD�� DQG� WKH� FKDOOHQJHV� WKDW� DURVH�ZKHQ�ZRUNLQJ� WKURXJK� WKH� SURFHVV� RI�PDNLQJ�*36�
GDWD�ORJJHUV�FRPSXOVRU\�IRU�ILVKHUV��)RU�H[DPSOH��KRZ�VKRXOG�\RX�GHDO�ZLWK�GLYHUV�ZKR�GR�QRW�
ZDQW� WR�DGRSW� WKH�QHZ�V\VWHP�DQG�KRZ�GR�\RX�PDQDJH�HTXLSPHQW� IDLOXUHV�ZLWKRXW�DGYHUVHO\�
DIIHFWLQJ� ILVKHUV"� 7KH� VROXWLRQ� LQ� WKH� FDVH� RI� 7DVPDQLD� ZDV� D� JRRG� H[DPSOH� RI� FDUHIXO�
GLVFXVVLRQ�ZLWK�ILVKHUV�WR�DGGUHVV�WKHLU�QHHGV�DQG�HQVXULQJ�DFFHVV�WR�UHSODFHPHQW�HTXLSPHQW�
ZDV�DV�HDV\�DQG�FRQYHQLHQW�DV�SRVVLEOH��

7KH�ILQDO�SUHVHQWDWLRQ�IRU� WKH�GD\�ZDV�IURP�-RH\�0F.LEEHQ�ZKR�SURYLGHG�D�7DVPDQLDQ�GLYHUV�
SHUVSHFWLYH� RQ� WKH� ORJJHU� V\VWHP�� ,QLWLDO� FRQFHUQV� RI� GLYHUV�PDLQO\� IRFXVHG� RQ� SULYDF\� RI� WKH�
GDWD�� FRPSOLDQFH�� HTXLSPHQW� IDLOXUH� DQG� KRZ� LW ZRXOG� EH� PDQDJHG�� 2QH� VXUSULVLQJ� DQG�
XQH[SHFWHG� REVWDFOH� ZDV� LQVXUDQFH� ZKLFK� DURVH� EHFDXVH�� IROORZLQJ� DQ� DFFLGHQW�� WKHUH� ZDV�
FRQFHUQ�WKDW�LQVXUDQFH�FRPSDQLHV�PD\�XVH�ORJJHG�LQIRUPDWLRQ�WR�WKH�GHWULPHQW�RI�GLYHUV��7KLV�
KLJKOLJKWV� WKH� LPSRUWDQFH� RI� RSHQ� GLDORJXH� ZLWK� DOO� XVHUV� RI� WKH� V\VWHP� WR� PDNH� VXUH� DQ\�
REVWDFOHV� WR� LPSOHPHQWDWLRQ� DUH� FRQVLGHUHG��$V� WKH� V\VWHP�KDV� EHHQ� UROOHG� RXW� LQ� 7DVPDQLD�
PRVW�RI�WKHVH�LVVXHV�KDYH�EHHQ�UHVROYHG�DQG�WKH�V\VWHP�KDV�LQFUHDVLQJO\�EHHQ�DFFHSWHG��-RH\�
ZDV�RSWLPLVWLF�DERXW�WKH�EHQHILWV�WKH�*36�ORJJHU�V\VWHP�LV�JLYLQJ�DQG�FRQILUPHG�WKDW�GLYHUV�DQG�
OLFHQVH�KROGHUV�DUH�QRZ�VHHLQJ�WKH�EHQHILWV��7KHVH�LQFOXGH�GLYHUV�EHLQJ�DEOH�WR�VHH�WKHLU�RZQ�
GDWD��LWV�XVH�WR�VHW�TXRWDV�DQG�UHOHYDQFH�WR�FRPSOLDQFH�DQG�PDQDJHPHQW�

6XEVHTXHQW� GLVFXVVLRQV� DURXQG� WKH� SUHVHQWDWLRQV� ZHUH� GLYHUVH� DQG� WKH� PDLQ� WRSLFV� FDQ� EH�
VXPPDULVHG�DV�IROORZV�

�� (FRQRPLFV�RI�WKH�V\VWHP�

+RZ�FRVW�HIIHFWLYH� LV� WKH�V\VWHP"�:KDW�DUH� WKH�FRVWV�RXWVLGH�KDUGZDUH�GHYHORSPHQW"� ,W�ZDV�
SRLQWHG� RXW� WKDW� D� FRVW� EHQHILW� DQDO\VLV� KDV QRW� \HW� EHHQ� FDUULHG� RXW��+RZHYHU��'HDQ�/LVVRQ�
FRPPHQWHG�WKDW� WKHUH�ZDV�QR�SRLQW� LQ�GRLQJ�VXFK�DQ�DQDO\VLV�XQWLO�D�UHOLDEOH�V\VWHP�FRXOG�EH�
GHYHORSHG��2QFH�WKH�V\VWHP�ZDV�IXOO\�IXQFWLRQDO�D�FRVW�EHQHILW�DQDO\VLV�FRXOG�EH�GRQH��DOORZLQJ�
UHFRPPHQGDWLRQV� IRU D� SDFNDJH� WKDW�ZDV� ERWK� UHOLDEOH� DQG� FRVW� HIIHFWLYH�� )URP� WKH� ,QGXVWU\�
SHUVSHFWLYH� WKHUH�ZDV� LQWHUHVW� LQ� WKH�VDYLQJV� LQ�UHVHDUFK�FRVWV� WKDW�FRXOG�UHVXOW� IURP�WKH�QHZ�
V\VWHP��HVSHFLDOO\�6$��

�� 8VH�RI�WKH�V\VWHP�IRU�7$&&�VHWWLQJ�DQG�PDQDJHPHQW�

+RZ�JRRG� LV�VXFK�D�V\VWHP�IRU�REWDLQLQJ�SUHGLFWLYH� LQIRUPDWLRQ� WR�DLG�7$&&�VHWWLQJ"�(GZDUG�
$EUDKDP� UHPLQGHG�DWWHQGHHV� WKDW� DW� WKLV�HDUO\� VWDJH� LQ� WKH�SURMHFW��ZLWK�RQO\� WZR� \HDUV�GDWD
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DYDLODEOH�� LW� ZDV� D� KDUG� TXHVWLRQ� WR� DQVZHU�� &UDLJ� 0XQG\� SRLQWHG� RXW� WKDW� EHLQJ� DEOH� WR�
XQGHUVWDQG� WKH� FDSDFLW\� RI� SDUWLFXODU� UHHI� V\VWHPV� WR� VXSSRUW� FDWFK� WKURXJK� WLPH� ZRXOG� EH�
LQYDOXDEOH� IRU�7$&&�VHWWLQJ��7KHUH�ZDV� DOVR� GLVFXVVLRQ� DURXQG� WKH� XVH� RI� WKH� V\VWHP� WR� VHW�
YDULDEOH� VL]H� OLPLWV�ZKLFK�ZRXOG� EH� UHODWLYHO\� HDV\� IRU� LQGXVWU\� WR� LPSOHPHQW� YROXQWDULO\� ZLWKLQ�
SHUPLWWHG�OLPLWV��EXW�KDUGHU�IRU�PDQDJHUV�WR�DFKLHYH�GXH�WR�OHJLVODWLYH�FRPSOH[LWLHV�

�� +DUGZDUH�GHYHORSPHQW�

7KH�1HZ� =HDODQG�PRGHO�� ZKHUH� LQGXVWU\� KDV� EHHQ� OHDGLQJ� WKH� GHYHORSPHQW� RI� KDUGZDUH�� LV�
SUREDEO\�WKH�PRVW�HIILFLHQW�DV�WKH�SURFHVV�PD\ KDYH�WDNHQ�ORQJHU�LI�UXQ�E\�JRYHUQPHQW��7KLV�LV�
EHFDXVH� *RYHUQPHQW� LV� FRQVWUDLQHG� E\� SURFXUHPHQW� UXOHV� DQG� WKH� QHHG� DQG� FRPSOH[LW\� RI�
XQGHUWDNLQJ�GHYHORSPHQW�DURXQG�OHJLVODWLYH�UHTXLUHPHQWV��

�� 3HUIRUPDQFH�LQGLFDWRUV�

:KDW�SHUIRUPDQFH� LQGLFDWRUV FDQ�FRPH�RXW�RI� WKH�QHZ�V\VWHP�DQG�KRZ�PXFK�EHWWHU�DUH�WKH\�
WKDQ�WKH�FXUUHQW�RQHV"�7KHUH�ZDV�XQDQLPRXV�DJUHHPHQW�WKDW�H&38(�GHULYHG�IURP�*36�ORJJHUV�
ZRXOG�EH�D� ORW�PRUH�UHOLDEOH�WKDQ�WUDGLWLRQDO�&38(�WKDW�LV�GHULYHG�IURP�WLPHV�HQWHUHG�LQ�UHWXUQ�
IRUPV��&UDLJ�0XQG\�KLJKOLJKWHG�D�VXLWH�RI�SRVVLEOH�QHZ�3,V IRU�ZKLFK�WKHUH�ZDV�D�JUHDW�GHDO�RI�
LQWHUHVW�� SDUWLFXODUO\� IURP� LQGXVWU\� DQG� PDQDJHUV�� +RZHYHU�� LW� ZDV� DJUHHG� WKDW� EHIRUH� WKHVH�
LQGLFDWRUV� FRXOG� EH� DGRSWHG� WKH\� ZRXOG� QHHG� WR� EH� ³JURXQG� WUXWKHG´� DJDLQVW� WUDGLWLRQDO�
LQIRUPDWLRQ�� WHVWHG� ZLWK� VHYHUDO� \HDUV¶� GDWD�� DV� LQGHSHQGHQW� DV� SRVVLEOH� DQG� WKDW� WKHLU�
LQWHUSUHWDWLRQ�ZRXOG�KDYH�WR�EH�FOHDU�

�� 'DWD�FRQILGHQWLDOLW\�DQG�RZQHUVKLS�

7KLV�LV�D�FULWLFDO�LVVXH�DQG�QHHGV�WR�EH�FOHDUO\�HVWDEOLVKHG�SULRU�WR�DQ\�SDUWLHV�REWDLQLQJ�DFFHVV�
WR�GDWD��'DWD�DFFHVV�ULJKWV�ZLOO�DOVR�QHHG�WR�FKDQJH�GHSHQGLQJ�RQ�ZKDW�WKH�LQIRUPDWLRQ�LV�WR�EH�
XVHG�IRU��$OO�SDUWLHV�DJUHHG�WKDW�WKH�*36�GDWD�LV�FRQILGHQWLDO�DQG�LWV�VWRUDJH�DQG�XVH�UXOHV�QHHG�
WR�EH�DJUHHG�E\�DOO��$Q\�EUHDFKHV�RI�FRQILGHQWLDOLW\�ZRXOG�EH�D�VLJQLILFDQW�REVWDFOH�WR�LWV�XVH��,W�
ZDV�YHU\�FOHDU�WKDW�LI�WKH�V\VWHP�ZDV�WR�EH�XVHG�IRU�DQ\WKLQJ�RWKHU�WKDQ�VWRFN�DVVHVVPHQW�WKH�
FRPSOH[LWLHV� HVFDODWH� EHFDXVH� OHJLVODWLYH� UHTXLUHPHQWV� FRPH� LQWR� SOD\�� $W� WKLV� SRLQW� GDWD�
RZQHUVKLS�EHFRPHV�D FULWLFDO�LVVXH�IRU�PDQDJHUV�

�� 6\VWHP�IOH[LELOLW\�LV�D�NH\�UHTXLUHPHQW�

$GRSWLRQ�RI�WKH�*36�V\VWHP�DFURVV�MXULVGLFWLRQV�ZLOO�EH�KHDYLO\�UHOLDQW�RQ�DGDSWLQJ�WKH�V\VWHP�WR�
ZRUN� ZLWKLQ� WKH� SHFXOLDULWLHV� RI� HDFK� ILVKHU\� DQG� WKH� GLIIHUHQW� PDQDJHPHQW� DQG� OHJLVODWLYH�
XPEUHOODV��7KHUH�ZDV�JHQHUDO�FRQVHQVXV�WKDW�ZKLOH�WKHUH�ZHUH�VWLOO�PDQ\�LVVXHV�WR�DGGUHVV��WKH�
FXUUHQW� V\VWHPV� EHLQJ� GHYHORSHG� LQ� 1HZ� =HDODQG� DQG� 7DVPDQLD� FRXOG� EH� DGDSWHG� WR�
MXULVGLFWLRQDO� UHTXLUHPHQWV�ZLWKRXW� WRR�PXFK�GLIILFXOW\�� ,Q�DGGLWLRQ�� LW�ZDV FOHDU� WKDW�DXWRPDWLRQ�
ZRXOG�EH�HVVHQWLDO�WR�SURPRWH�DFFHSWDQFH�DQG�FRQWLQXHG�XVH�RI�DQ\�V\VWHP�GHYHORSHG�

)ROORZLQJ�WKLV�JHQHUDO�GLVFXVVLRQ��D�PDWUL[�RI�MXULVGLFWLRQV�DQG�FRPSRQHQWV�ZDV�XVHG�WR�LGHQWLI\�
DUHDV�FRPPRQ� WR�DOO� VWDWHV� WKDW� FRXOG�EH�XVHG� WR�EHVW� GLUHFW� WKH� IRFXV�RI� IXWXUH�*36� ORJJHU�
UHVHDUFK��$SSHQGL[�����7KHUH�ZDV�FRQVHQVXV�DFURVV�DOO�VWDWHV�WKDW�WKH�V\VWHP�ZRXOG�EH�D�JUHDW�
DVVHW� IRU�VWRFN�DVVHVVPHQW��SDUWLFXODUO\�GXH� WR� WKH�SHUFHLYHG�JUHDWHU� UHOLDELOLW\�RI�H&38(�DQG�
WKH�RSSRUWXQLWLHV� WR�GHYHORS�QHZ��SRWHQWLDOO\�PRUH� LQIRUPDWLYH��3,V��7KHUH�DUH�DOVR�EHQHILWV� WR�
ILVKHUV�LQ�EHLQJ�DEOH�WR�VHH�WKHLU�RZQ�LQIRUPDWLRQ�DQG�XVH�LW�WR�SODQ�WKHLU�DFWLYLWLHV��+RZHYHU��DV�
GLVFXVVLRQ� PRYHG� WR� WKH� UHPDLQLQJ� FRPSRQHQWV� �TXRWD� PDQDJHPHQW�� HQIRUFHPHQW� DQG�
FRPSOLDQFH�� LW�ZDV�FOHDU� WKDW� WKH�FRPSOH[LWLHV�DURXQG� OHJLVODWLRQ�DQG�HQIRUFHPHQW�ZRXOG�EH�D�
VLJQLILFDQW�REVWDFOH�WR�LPSOHPHQWDWLRQ�RI�WKH�V\VWHP��
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,W� ZDV� DJUHHG� WKDW� WKH� EHVW� ZD\� IRUZDUG� ZRXOG� EH� WR� GHYHORS� WKH� V\VWHP� DV� D� ILVKHU\� GDWD�
FROOHFWLRQ� WRRO� DQG� SXUVXH� WKH� PRUH� FRPSOH[� TXRWD� PDQDJHPHQW� DQG� HQIRUFHPHQW� LVVXHV�
SURJUHVVLYHO\�DW�D�ODWHU�VWDJH�

'LVFXVVLRQ�IRFXVHG�RQ�GHYHORSLQJ�WKUHH�VXEVHTXHQW�SURMHFWV�

�� ,PSOHPHQW� WKH� *36� ORJJHU� V\VWHP� WR� WKH� 6RXWK� $XVWUDOLDQ� 6RXWKHUQ� =RQH� DEDORQH�
ILVKHU\��

7KH� 6RXWKHUQ� =RQH� RQO\� KDV� VL[� OLFHQVHV� RSHUDWLQJ� DQG� WKH\� DUH� DOUHDG\� XVLQJ� VSDWLDO�
PDQDJHPHQW�� YHVVHO�PRQLWRULQJ� V\VWHP� �906� DQG� DOVR�PHDVXULQJ� VKHOOV�� 7KLV�PDNHV� WKHP�
LGHDO�FDQGLGDWHV�IRU�D�ORZ�FRVW��SLORW�SURMHFW�WR�HYDOXDWH�WKH�LPSOHPHQWDWLRQ�RI�WKH�*36�V\VWHP�
DQG SHUIRUP� D� FRVW�EHQHILW� DQDO\VLV�� 7KH� UHVXOWV� FDQ� EH� XVHG� WR� KLJKOLJKW� WKH� EHQHILWV� DQG�
IDFLOLWDWH�DGRSWLRQ�LQ�RWKHU�MXULVGLFWLRQV��

�� ,PSOHPHQWDWLRQ�UHYLHZ�RI�*36�ORJJHU�V\VWHP��

7KLV�SURMHFW�KDG�PXOWLSOH�FRPSRQHQWV��$SSHQGL[�����EXW� WKH�NH\�REMHFWLYH�ZRXOG�EH� WR� LGHQWLI\�
DQG�GRFXPHQW��DFURVV�MXULVGLFWLRQV� ����ZKDW�KDV�EHHQ�GRQH��LQFOXGLQJ�FRQVLGHULQJ�WKRVH�)5'&�
SURMHFWV� DOUHDG\� XQGHUZD\�� ���� IXWXUH� QHHGV� IURP� D� *36� ORJJHU� V\VWHP� IRU�
PDQDJHUV�LQGXVWU\�UHVHDUFKHUV��L�H��VXSSRUW� WRRO� IRU� LQGXVWU\�DQG�RU�GDWD�IRU�VWRFN�DVVHVVPHQW�
DQG�3,V��� ���� WKH�QHHG�IRU�FRPPRQ�KDUGZDUH�DQG�VRIWZDUH�SODWIRUPV������ OHJLVODWLYH�DQG�RWKHU�
LPSHGLPHQWV� WR� LPSOHPHQWDWLRQ�� ���� VHW� XS� DQG� PDLQWHQDQFH� FRVWV�� DQG� ���� GDWD� FROOHFWLRQ�
QHHGV�� DFFHVV� DQG� SULYDF\�� %DVHG� RQ� WKH� GHJUHH� RI� FRPPRQDOLW\� DFURVV� MXULVGLFWLRQV�� WKLV�
SURMHFW�ZRXOG�DOVR�VHHN�WR�GHYHORS�WKH�VSHFLILFDWLRQV�IRU�D�FRPPRQ�KDUGZDUH�VRIWZDUH�SODWIRUP�
DQG�HQJDJH�ZLWK�VXLWDEOH�FRQWUDFWRUV��H�J��6FLHOH[��=HEUDWHFK��WR�GHYHORS�D�SURWRW\SH��7KLV�ZLOO�
IDFLOLWDWH� D� FR�RUGLQDWHG� DSSURDFK� ZLWK� V\VWHPV� DGDSWDEOH� WR� HDFK� MXULVGLFWLRQ¶V� QHHGV� ZKLOVW�
DYRLGLQJ�GXSOLFDWLRQ��

�� 2QJRLQJ�GHYHORSPHQW�RI�SHUIRUPDQFH�LQGLFDWRUV�DQG�WKH�XVH�RI�*36�LQIRUPDWLRQ�LQ�VWRFN�
DVVHVVPHQWV��

7KLV�ZDV�FRQVLGHUHG�D�QDWXUDO�H[WHQVLRQ�WR�FXUUHQW�)5'&�3URMHFW��L�H������������ ,PSOHPHQWLQJ�
D� VSDWLDO� DVVHVVPHQW� DQG� GHFLVLRQ� SURFHVV� WR� LPSURYH� ILVKHU\�PDQDJHPHQW� RXWFRPHV� XVLQJ�
JHR�UHIHUHQFHG� GLYHU� GDWD��� 7KH� QHHG� WR� FRQVLGHU� D� QDWLRQDO� UROORXW� RI� WKH� DSSURDFK ZDV�
UHFRJQLVHG��,W�ZDV�DJUHHG�WKDW�D�SURSRVDO�VKRXOG�EH�FRQVLGHUHG�GHYHORSHG�IROORZLQJ�FRPSOHWLRQ�
RI�FXUUHQW�SURMHFW��

7KH� ILQDO� VHVVLRQ� IRU� WKH� ZRUNVKRS� FKDQJHG� IRFXV� WR� FRQVLGHU� WKH� SRWHQWLDO� IRU� WKH� XVH� RI�
EODFNOLS�DEDORQH�ELRORJLFDO�LQIRUPDWLRQ�WR�PD[LPLVH�KDUYHVW�VWUDWHJLHV��$V�DQ�LQWURGXFWLRQ�WR�WKH�
VXEMHFW��%HQ�6WREDUW�JDYH�D�SUHVHQWDWLRQ�RQ� WKH�EHQHILWV� WKDW FKDQJLQJ� WKH� ILVKLQJ� VHDVRQ�RI�
JUHHQOLS� DEDORQH� FRXOG� SURYLGH� WR� LQGXVWU\�� *UHHQOLS� DEDORQHV� ZHLJK�PRUH� DQG� EOHHG� OHVV� LI�
FDXJKW� LQ� DXWXPQ�� 7KXV�� LW� LV� SRVVLEOH� WR� HLWKHU� FDWFK� WKH� VDPH� TXRWD� ZKLOH� OHDYLQJ� PRUH�
DEDORQH�LQ�WKH�ZDWHU��RU�FDWFK�WKH�VDPH�QXPEHU�RI�DEDORQH�DQG�LQFUHDVH�WKH�TXRWD��7KLV�LV�RQH�
ZD\�WR� LPSURYH�WKH�SHUIRUPDQFH�RI�WKH�ILVKHU\�IRU�JUHHQOLS�WKDW� LV�DOUHDG\�EHLQJ� WULDOOHG E\�WKH�
:HVWHUQ�=RQH�ILVKHU\�LQ�6RXWK�$XVWUDOLD��

'LVFXVVLRQ IRFXVHG�RQ�GHYHORSLQJ�D�VXEVHTXHQW�SURMHFW�IRU�EODFNOLS DEDORQH��:KLOVW� WKHUH�ZDV�
EURDG�VXSSRUW�DFURVV�MXULVGLFWLRQV�UHSUHVHQWHG��LW�ZDV�FRQVLGHUHG�WKDW�WKH�SURMHFW�VKRXOG�ODUJHO\�
EH�XQGHUWDNHQ�LQ�6$�� OLQNLQJ�WR�WKH��OLPLWHG��DYDLODEOH�GDWD�IURP�7DVPDQLD DQG�9LFWRULD�� ,W�ZDV�
QRWHG� WKDW� WKH� 6$� )LVKHULHV� DQG� $TXDFXOWXUH� 5HVHDUFK� $GYLVRU\� &RPPLWWHH� KDV� UDQNHG� WKLV�
SURMHFW�DV�D�KLJK�SULRULW\��



��

����&RPSDULVRQ�RI�WKH�ILVKHULHV DQG�V\QWKHVLV�RI�ILQGLQJV

�������)LVKHU\�SHUIRUPDQFH�DQG�LPSHGLPHQWV�WR�ZHDOWK�FUHDWLRQ

7KH�DQDO\VLV�XVLQJ�WKH�$QGHUVRQ�DQG�$QGHUVRQ��������PHWKRG�SURYLGHG�FOHDU�LQVLJKWV�LQWR�WKH�
GLIIHULQJ� VWUHQJWKV� DQG� ZHDNQHVVHV� RI� WKH� ILVKHULHV FRQVLGHUHG� LQ� WKLV� VWXG\� �)LJXUH� ���� 7KH�
6*3)� SHUIRUPHG� ZHOO VFRULQJ� OHVV� WKDQ� IRXU� RXW� RI� ILYH LQ� RQO\� WZR� RI� WKH� HOHYHQ� RXWSXW�
FDWHJRULHV �KDUYHVW� DVVHW� SHUIRUPDQFH� DQG� SRVW�KDUYHVW� DVVHW� SHUIRUPDQFH��� ,Q� FRQWUDVW�� WKH�
(&27)�VFRUHG�DERYH�IRXU�RXW�RI�ILYH�LQ�RQO\�WZR�RI�WKH�HOHYHQ�FDWHJRULHV��SRVW�KDUYHVW�LQGXVWU\�
SHUIRUPDQFH� DQG� SURFHVVLQJ� RZQHUV� DQG� PDQDJHUV��� 7KHVH� GLIIHUHQFHV� UHIOHFWHG� WKH� VRXQG�
ELRORJLFDO� SRVLWLRQ� EXW� GHFOLQLQJ� HFRQRPLF� SHUIRUPDQFH� RI� WKH� 6*3)� DQG� WKH� JHQHUDOO\� SRRU�
VWDWH�RI�WKH�(&27)� 7KH�6=5/)�VFRUHG�OHVV�WKDQ�IRXU�RXW�RI�ILYH�LQ�IRXU�RI�WKH�HOHYHQ�FDWHJRULHV�
�KDUYHVW� SHUIRUPDQFH�� KDUYHVW� DVVHW� SHUIRUPDQFH�� ULVNV� DQG� SRVW�KDUYHVW� DVVHW� SHUIRUPDQFH��
ZKLFK�UHIOHFWV�WKH�UHFHQW�GHFOLQHV�LQ�ERWK�WKH�ELRORJLFDO�VWDWXV�DQG�HFRQRPLF�SHUIRUPDQFH�RI�WKH�
ILVKHU\�� 7KH� WZR� DEDORQH� ILVKHULHV� WKDW� ZHUH� DVVHVVHG� SHUIRUPHG� ZHOO�� ZLWK� RQO\� KDUYHVW�
SHUIRUPDQFH� DQG�KDUYHVW� DVVHW� SHUIRUPDQFH� EHLQJ� VFRUHG� DW OHVV� WKDQ� IRXU��([FHVV� FDSDFLW\�
ZDV� WKH� PDLQ� GULYHU� RI� SRRU� KDUYHVW� SHUIRUPDQFH�� ORZ� KDUYHVW� DVVHW� SHUIRUPDQFH� UHIOHFWHG�
UHFHQW�GHFOLQHV�LQ�UHYHQXH�DQG�DVVHW�YDOXH�

,Q� WHUPV� RI� LQSXWV� �)LJXUH� ��� DOO� ILVKHULHV� SHUIRUPHG� SRRUO\� LQ� WHUPV� RI� JHQGHU� UHIOHFWLQJ� WKH�
UHODWLYHO\� ORZ� LQYROYHPHQW�RI�ZRPHQ� LQ� WKH�$XVWUDOLDQ� ILVKLQJ� LQGXVWU\��7KH�6*3)�VFRUHG�YHU\�
ORZ� �RQH�� LQ� WHUPV�RI� KDUYHVW� ULJKWV�� UHIOHFWLQJ� ODFN�RI� D� WUDGHDEOH�XQLW�� DQG� OHVV� WKDQ� IRXU� IRU�
PDUNHWV DQG�PDUNHW�LQVWLWXWLRQV��UHIOHFWLQJ�LQ�SDUW�WKH�ODFN�RI�YHUWLFDO�LQWHJUDWLRQ LQ�WKH�LQGXVWU\�
7KH�(&27)�VFRUHG�OHVV�WKDQ�IRXU�LQ�VHYHQ�RI�WKH�ILIWHHQ�FDWHJRULHV��SHUIRUPLQJ SRRUO\�LQ�WHUPV�
RI� SDUWLFLSDWLRQ� DQG� FROOHFWLYH� DFWLRQ�� PDQDJHPHQW� PHWKRGV� DQG� PDUNHWV� DQG� PDUNHWLQJ�
LQVWLWXWLRQV�� 7KH� 6=5/)� DQG� DEDORQH� ILVKHULHV� SHUIRUPHG� ZHOO� LQ� PRVW� FDWHJRULHV�� WKH� WZR�
QRWDEOH�H[FHSWLRQV�EHLQJ�FROOHFWLYH�DFWLRQ�DQG�PDUNHWV�DQG�PDUNHWLQJ�LQVWLWXWLRQV��

7KH� ODFN� RI� HFRQRPLF� GDWD� IURP� PRVW� MXULVGLFWLRQV� LPSHGHG� FRPSDULVRQ� RI� WKH� ORQJ�WHUP�
HFRQRPLF�SHUIRUPDQFH�RI� ILVKHULHV�RXWVLGH�6$��+RZHYHU�� RYHUDOO� LW� LV� FOHDU� WKDW� GHFOLQLQJ� UHDO�
SULFHV�DQG�ULVLQJ�FRVWV�KDYH�FDXVHG�ORQJ�WHUP�GHFOLQHV�LQ�WKH�HFRQRPLF�SHUIRUPDQFH�RI�PRVW�RI�
WKH�ILVKHULHV�FRQVLGHUHG�LQ�WKLV�SURMHFW��)RU�H[DPSOH��GHFOLQHV�LQ�SULFHV�DQG�LQFUHDVHV�LQ�FRVWV��
HVSHFLDOO\� IXHO��KDYH�UHVXOWHG� LQ�GHFOLQLQJ� UHWXUQV�RQ�FDSLWDO� LQYHVWPHQW� LQ�ERWK� WKH�6*3)�DQG�
*693)�RYHU� WKH� ODVW����\HDUV �$SSHQGL[����� ,Q� WKH�6*3)� UHFHQW� UHWXUQV�RQ� LQYHVWPHQW�KDYH�
EHHQ�ORZ�DQG�LQ�WKH�*693)�UHWXUQV�KDG�EHHQ�QHJDWLYH�IRU�VL[�RXW�RI�WKH�ODVW�VHYHQ \HDUV��7KH�
UHFHQW�HFRQRPLF�SHUIRUPDQFH�RI�WKH�WZR�6$ OREVWHU�ILVKHULHV�SUHVHQWHG�D�VWURQJ�FRQWUDVW��ZLWK�
WKH�6RXWKHUQ�=RQH�FRQVLVWHQWO\�JHQHUDWLQJ� UHWXUQV�RQ� LQYHVWPHQW�RI������ ZKLOH� WKH�1RUWKHUQ�
=RQH�KDV�JHQHUDWHG�QHJDWLYH�UHWXUQV�RYHU�PXFK�RI� WKH� ODVW�GHFDGH��$SSHQGL[�����6$ DEDORQH�
ILVKHULHV�FRQWLQXH�WR�JHQHUDWH�SRVLWLYH�UHWXUQV�RQ�LQYHVWPHQW�EXW�WKHVH�KDYH�GHFUHDVHG� LQ�VL]H�
RYHU�WLPH�GXH�WR�D�VWHDG\�GHFOLQH�LQ�UHDO�SULFHV����

,Q�VHYHUDO ILVKHULHV�� WKH JHQHUDOO\�SRRU�HFRQRPLF�RXWORRN LV�H[DFHUEDWHG�E\� WKH�SUHVHQFH�RI�D�
ODUJH�QXPEHU RI�OLFHQFHV LQ�WKH�ILVKHU\�DQG�GHFOLQHV�LQ�WKH�ELRORJLFDO�VWDWXV RI�WKH�UHVRXUFH��7KH�
NH\� LVVXHV� WKDW� QHHG� WR� EH� DGGUHVVHG� YDU\� DPRQJ� ILVKHULHV�� ,Q� DOO� FDVHV� WKHUH� LV� D� QHHG� WR�
UHGXFH�ILVKLQJ�FRVWV��RSSRUWXQLWLHV�IRU�DFKLHYLQJ�WKLV�JRDO�YDU\�DPRQJ�ILVKHULHV��7KHUH�LV�DOVR�D�
QHHG�WR�FRQWLQXH�HIIRUWV�WR�GHYHORS�QHZ�SURGXFWV�DQG�PDUNHWV��KRZHYHU��WKHVH�HIIRUWV�DORQH�DUH�
XQOLNHO\�WR�HQWLUHO\�DGGUHVV�WKH�FXUUHQW�HFRQRPLF�SUHVVXUHV��



��

�������6\VWHPV�WKDW�KDYH�LPSURYHG WKH�HFRQRPLF�SHUIRUPDQFH�RI�UHOHYDQW�ILVKHULHV

6HYHUDO� WUDZO� ILVKHULHV� WKDW� KDYH� SUHYLRXVO\� DGGUHVVHG� LVVXHV� VLPLODU� WR� WKRVH� DIIHFWLQJ� WKH�
6*3)�� *693)� DQG� (&27) ZHUH� XVHG� WR� GHPRQVWUDWH� KRZ� HFRQRPLF� SHUIRUPDQFH� FDQ� EH�
LPSURYHG��,Q�WKH�1RUWKHUQ�3UDZQ�)LVKHU\��ILVKLQJ�FRVWV�KDYH�EHHQ�UHGXFHG�DQG�PDUNHWLQJ�DQG�
SULFHV� LPSURYHG� IROORZLQJ� WKH� LQWURGXFWLRQ� RI� LQGLYLGXDO� WUDQVIHUDEOH� ILVKLQJ� ULJKWV�� 7KLV� UH�
VWUXFWXUH� ZDV� DFKLHYHG� WKURXJK� D� ORQJ DQG FRPSOH[� VHULHV� RI� FRVWO\� EX\�EDFN� VFKHPHV� WKDW�
LQYROYHG VLJQLILFDQW�JRYHUQPHQW�IXQGLQJ�� ,Q�WKH�([PRXWK�*XOI�DQG�6KDUN�%D\�3UDZQ�)LVKHULHV��
JRYHUQPHQW�IXQGHG�EX\�RXWV�ZHUH�DOVR�XQGHUWDNHQ�WR�UHGXFH�WKH�QXPEHU�RI�OLFHQVH�KROGHUV�LQ�
WKH� ILVKHULHV�� ,Q� WKH� 6KDUN� %D\� )LVKHU\�� ���� DFWLYH� ILVKHUV� DFW FR�RSHUDWLYHO\� ZKHUHDV� LQ WKH�
([PRXWK� *XOI� 3UDZQ� )LVKHU\� DOO� OLFHQVHV� DUH� QRZ� RZQHG� E\� D� VLQJOH FRPSDQ\�� 7KH� PRVW�
H[WUHPH�H[DPSOH� RI� FRQVROLGDWLRQ� RI� D� ILVKHU\� LV� WKH�1=�&KDOOHQJHU�(QKDQFHPHQW�&RPSDQ\�
ZKHUH�ILVKHUV�RSHUDWH�FROOHFWLYHO\�ZLWKLQ�D�VLQJOH�FRUSRUDWH�HQWLW\��,Q�WKH�&ODUHQFH�5LYHU�3UDZQ�
)LVKHU\��SRRU�HFRQRPLF�SHUIRUPDQFH�KDV�EHHQ�DGGUHVVHG�E\� WKH PRUH� WUDGLWLRQDO�DSSURDFK�RI�
FROOHFWLYH�PDUNHWLQJ�WKURXJK�D�ILVKHUPHQ¶V�FR�RSHUDWLYH����

,QGLYLGXDO� WUDQVIHUDEOH� ILVKLQJ� ULJKWV KDYH� DOUHDG\� EHHQ� HVWDEOLVKHG� LQ� $XVWUDOLD¶V� OREVWHU�
ILVKHULHV�VR�DOWHUQDWLYH�DSSURDFKHV�WR�LPSURYLQJ�HFRQRPLF�SHUIRUPDQFH�QHHGHG�WR�EH�LGHQWLILHG��
/REVWHU� ILVKHULHV� LQ� :HVWHUQ� $XVWUDOLD� DQG� 1HZ� =HDODQG� �&5$��� &5$��� ZHUH� XVHG� WR�
GHPRQVWUDWH�WKH�EHQHILWV�RI�IRFXVLQJ�RQ�HFRQRPLF�SHUIRUPDQFH�UDWKHU�WKDQ�PD[LPLVLQJ�FDWFKHV��
,Q�HDFK�FDVH�� WKH�HFRQRPLF�SHUIRUPDQFH�RI� WKHVH� OREVWHU ILVKHULHV�ZDV� LPSURYHG�E\� UHGXFLQJ�
H[SORLWDWLRQ�UDWHV�WR�PDLQWDLQ�UHEXLOG�WKH�ELRPDVVHV WR�OHYHOV�WKDW PDLQWDLQ�LPSURYH�FDWFK�UDWHV��
$�ELR�HFRQRPLF�PRGHO�GHYHORSHG�LQ�D�UHODWHG�SURMHFW��&5&�����������ZDV�XVHG�WR�GHPRQVWUDWH�
WKH� UHODWLYH� HFRQRPLF� EHQHILWV� RI� FKDQJHV� WR� FXUUHQW� PDQDJHPHQW� DUUDQJHPHQWV� �LQFOXGLQJ�
ORZHU�H[SORLWDWLRQ�UDWHV����

)RU�DEDORQH�ILVKHULHV��LW�ZDV�UHFRJQLVHG�WKDW� ���WKHUH�DUH�UHODWLYHO\ IHZ�RSSRUWXQLWLHV�WR�LPSURYH�
HFRQRPLF� SHUIRUPDQFH� DV� ILVKLQJ� FRVWV� DUH� DOUHDG\� ORZ� DQG� SULFHV� DUH� TXLWH� KLJK� DQG� ���
RSSRUWXQLWLHV�WKDW�H[LVW�VKRXOG�EH�HYDOXDWHG�IURP�DW�OHDVW�D�QDWLRQDO�SHUVSHFWLYH�DQG�WKHUH�PD\�
EH�EHQHILWV�LQ FROODERUDWLQJ�PRUH�H[WHQVLYHO\�ZLWK�1=��*36�V\VWHPV�FXUUHQWO\�EHLQJ�GHYHORSHG�
LQ�SDUDOOHO�LQ�1=�DQG�7DVPDQLD�ZHUH�UHFRJQLVHG�DV�KDYLQJ WKH�SRWHQWLDO�WR�WUDQVIRUP�$XVWUDOLD¶V�
DEDORQH� LQGXVWULHV� E\� UHGXFLQJ WKH� FRVWV� RI� ERWK� ILVKLQJ� DQG� ILVKHULHV� PDQDJHPHQW DQG�
LPSURYLQJ�WKH�SUHFLVLRQ�DQG�DFFXUDF\�RI�IXWXUH�VWRFN�DVVHVVPHQWV�� ,W�ZDV�DOVR�UHFRJQLVHG�WKDW�
WKHUH�DUH�RSSRUWXQLWLHV�WR� LPSURYH�WKH�SURGXFWLYLW\�RI�$XVWUDOLD¶V�DEDORQH�ILVKHULHV�E\�FKDQJLQJ�
ILVKLQJ�VHDVRQV�WR�FRLQFLGH�ZLWK�SHULRGV�ZKHQ�LQGLYLGXDOV�DUH�ODUJHVW�DQG�IOHVK�TXDOLW\�KLJKHVW�����

�������2SSRUWXQLWLHV�IRU�LPSURYLQJ�HFRQRPLF�SHUIRUPDQFH

7KH�EHQHILWV�RI�HVWDEOLVKLQJ�LQGLYLGXDO�WUDQVIHUDEOH�ILVKLQJ�ULJKWV ZLWKLQ�WKH�6*3) DQG�*693�DUH�
UHFRJQLVHG� E\� ERWK� LQGXVWU\� DQG� JRYHUQPHQW�� ,QIRUPDWLRQ� FROODWHG� DV� SDUW� RI� WKLV� SURMHFW�
FRQWULEXWHG�WR�WKH�GHYHORSPHQW�RI�DQ�HFRQRPLF�RSWLPLVDWLRQ�SDSHU�WKDW�ZLOO�SURYLGH�GLUHFWLRQ�IRU�
IXWXUH� DPHQGPHQWV� WR� WKH� PDQDJHPHQW� SODQ� IRU� WKH� 6*3)�� 7KHVH� DPHQGPHQWV� ZLOO LQFOXGH�
LQGLYLGXDO� WUDQVIHUDEOH� ILVKLQJ� ULJKWV��7KH�PDQDJHPHQW�SODQ� IRU� WKH�*693�ZLOO�DOVR�EH� UHYLVHG�
DQG�LV� OLNHO\�WR� LQFRUSRUDWH�VLPLODU�FKDQJH��,Q�WKH�(&27)� WKH� LVVXHV�RI�RYHU�FDSLWDOLVDWLRQ�DUH�
VR� ODUJH� WKDW� LW�VHHPV� OLNHO\� WKDW�VLJQLILFDQW�JRYHUQPHQW� LQYHVWPHQW�ZLOO�EH�QHHGHG� WR�DGGUHVV�
WKLV�LVVXH��

7KH�EHQHILWV�RI�HVWDEOLVKLQJ�D�IRFXV�RQ�HFRQRPLF�SHUIRUPDQFH�LV�QRZ�UHFRJQLVHG�E\�ILVKHUV�ZKR�
WDUJHW�65/�LQ�VRXWKHUQ�$XVWUDOLD��+DUYHVW�VWUDWHJLHV�DUH�FXUUHQWO\�XQGHUJRLQJ�UHYLVLRQ�LQ�VHYHUDO�
ILVKHULHV� DQG� OLNHO\� WR� LQFOXGH� ORZHU� H[SORLWDWLRQ� UDWHV� WKDW� DGGUHVV� UHGXFWLRQV LQ� UHFUXLWPHQW�



��

OHYHOV�RYHU�WKH�ODVW�GHFDGH�DQG�KHOS�WR�PDLQWDLQ�UHEXLOG�ELRPDVVHV�WR�OHYHOV�ZKLFK�VXSSRUW�KLJK�
FDWFK�UDWHV��7KH�ELR�HFRQRPLF�PRGHO�GHYHORSHG�LQ�D�UHODWHG�SURMHFW��&5&�����������ZLOO�LQIRUP�
WKDW�SURFHVV��

5HVHDUFK�SURSRVDOV�DUH�EHLQJ�GHYHORSHG�WR�DVVLVW�WKH�LPSOHPHQWDWLRQ�RI�*36�WUDFNLQJ�V\VWHPV�
DQG� FKDQJHV� WR� KDUYHVWLQJ� VHDVRQ� WKDW�ZLOO� LPSURYH� WKH� HFRQRPLF� SHUIRUPDQFH�RI�$XVWUDOLD¶V�
DEDORQH� ILVKHULHV�� 7KH� GHYHORSPHQW� RI� WKHVH� SURSRVDOV� KDV� EHHQ� HQGRUVHG� E\� WKH�$&$� DQG�
ILVKHULHV�PDQDJHUV�LQ�NH\�MXULVGLFWLRQV�����



��

)LJXUH����� 3HUIRUPDQFH�,QGLFDWRUV�RI�ZHDOWK�FUHDWLRQ�DQG�DFFXPXODWLRQ��RXWSXWV���7DVPDQLDQ�DEDORQH�LQ�EODFN��6$�
:HVWHUQ�=RQH�LQ�JUHHQ��6FDOH���WR����ZLWK�KLJK�YDOXHV�UHIOHFWLQJ�JRRG�SHUIRUPDQFH�



��

)LJXUH����� 3HUIRUPDQFH�)DFWRUV�WKDW�HQDEOH�ZHDOWK�FUHDWLRQ��LQSXWV���7DVPDQLDQ DEDORQH�LQ�EODFN��6$�:HVWHUQ�=RQH�
LQ�JUHHQ��6FDOH���WR����ZLWK�KLJK�YDOXHV�UHIOHFWLQJ�JRRG�SHUIRUPDQFH��



��

���%HQHILWV��$GRSWLRQ DQG�3ODQQHG�2XWFRPHV

�����2YHUDOO

7KLV�SURMHFW�LV�RQH�RI�D�VXLWH�RI�VWXGLHV�IXQGHG�E\�WKH�$XVWUDOLDQ�6HDIRRG�&5&�DQG�WKH�)5'&�
WKDW�KDYH�FRQWULEXWHG�WR�WKH�RQJRLQJ�WUDQVIRUPDWLRQ�RI�$XVWUDOLD¶V�ILVKHULHV�WR�LQFOXGH�DQ�H[SOLFLW�
IRFXV�RQ�GHOLYHULQJ�HFRQRPLF�EHQHILWV�DV�ZHOO�DV�HFRORJLFDO�VXVWDLQDELOLW\��

7KLV� RXWFRPH� ZDV� DFKLHYHG� E\� FRQGXFWLQJ� D� VHULHV� RI� ZRUNVKRSV� WKDW� EURXJKW� WRJHWKHU� NH\�
LQGXVWU\�PHPEHUV�DQG�UHSUHVHQWDWLYHV��ILVKHULHV�PDQDJHUV��VFLHQWLVWV�DQG�HFRQRPLVWV�WR�VKDUH�
NQRZOHGJH�DQG�H[SHULHQFHV�DQG�LGHQWLI\ RSSRUWXQLWLHV�WR�LPSURYH�WKH�HFRQRPLF�SHUIRUPDQFH�RI�
$XVWUDOLD¶V�SUDZQ��65/ DQG�DEDORQH�ILVKHULHV���

�����3UDZQV

7KLV�SURMHFW�SURYLGHG�WKH� LPSHWXV�IRU� WKH�6SHQFHU�*XOI�3UDZQ�)LVKHU\��6*3)�� WR�HVWDEOLVK�DQ�
(FRQRPLF�2SWLPLVDWLRQ�:RUNLQJ�*URXS�DQG�GHYHORS D�GUDIW�HFRQRPLF�RSWLPLVDWLRQ�SDSHU��-XO\�
�������7KH�ILQDO�YHUVLRQ�RI�WKDW�GRFXPHQW�ZLOO�SURYLGH�D�EDVLV�IRU�UHYLVLQJ�WKH�PDQDJHPHQW�SODQ�
DQG�UHILQLQJ�WKH�KDUYHVW�VWUDWHJ\�WR�LPSURYH�HFRQRPLF�SHUIRUPDQFH��$�ELR�HFRQRPLF�PRGHO�IRU�
WKH� 6*3)� �DGRSWHG� IURP� D� PRGHO� GHYHORSHG� E\� 'U� 0LFKDHO� 2¶1HLOO�� &5&� ���������� ZLOO�
FRQWULEXWH�FULWLFDO� LQIRUPDWLRQ� WR� WKDW�SURFHVV�RI� UHIRUP��$� ODUYDO�GLVSHUVDO�PRGHO�GHYHORSHG� LQ�
)5'&�3URMHFW�1R�����������ZLOO�EH�XVHG�WR�HQVXUH�WKDW�IXWXUH�ILVKLQJ�VWUDWHJLHV�RSWLPLVH ERWK�
VXFFHVVIXO�UHFUXLWPHQW�DQG�HFRQRPLF�SHUIRUPDQFH��

%RWK� WKH�6*3)�DQG�*XOI�6W�9LQFHQW�3UDZQ�)LVKHU\��*693)��KDYH�EHHQ�PDQDJHG�XVLQJ� LQSXW�
FRQWUROV�ZLWKRXW�WUDQVIHUDELOLW\�IRU�RYHU����\HDUV��7KLV�SURMHFW�FRQWULEXWHG�WR�WKH�HVWDEOLVKPHQW�RI�
V\VWHP�RI� WUDGHDEOH� QLJKWV� LQ� WKH�*693)� LQ� ������$� UHILQHG� KDUYHVW� VWUDWHJ\� WKDW� LQFOXGHV� D�
V\VWHP� RI� WUDGDEOH� XQLWV� LV� FXUUHQWO\� EHLQJ� GHYHORSHG� IRU� WKH� *693)�� � 7KH� UHILQHG� KDUYHVW�
VWUDWHJ\� EHLQJ� GHYHORSHG� IRU� WKH� 6*3)� PD\ DOVR� LQFOXGH� D� V\VWHP� RI� WUDGHDEOH� XQLWV� DQG�
HFRQRPLF�SHUIRUPDQFH�LQGLFDWRUV���

7UDQVIHUDELOLW\� KDV�DOUHDG\�EHHQ�HVWDEOLVKHG� LQ� WKH�(DVW�&RDVW�2WWHU�7UDZO�)LVKHU\� �(&27)���
7KH� RYHUZKHOPLQJ� SUREOHP� LQ� WKH� ILVKHU\� LV� RYHU�FDSDFLW\�� ,W� VHHPV� XQOLNHO\� WKDW� VLJQLILFDQW�
UHGXFWLRQ�LQ�HIIRUW�ZLOO�EH�DFKLHYHG�ZLWKRXW�VRPH�IRUP�RI�EX\RXW��7R�EH�HIIHFWLYH��VXFK�D�EX\RXW�
ZRXOG� UHTXLUH� VWURQJ� FRRSHUDWLRQ� EHWZHHQ� LQGXVWU\� DQG� JRYHUQPHQW�� &XUUHQWO\�� LQGXVWU\¶V�
FDSDFLW\� WR� HQJDJH� ZLWK� JRYHUQPHQW� LV� LPSHGHG� E\� WKH� DEVHQFH� RI� DQ� DVVRFLDWLRQ� WKDW�
UHSUHVHQWV�WKH�LQWHUHVWV�RI�WKH�WUDZO�VHFWRU�

�����5RFN�/REVWHU

6LQFH� WKLV� SURMHFW� EHJDQ�� WKHUH� KDV� EHHQ� D�PDMRU� FXOWXUDO� VKLIW�ZLWKLQ� WKH� ILVKHULHV� WKDW� WDUJHW�
6RXWKHUQ� 5RFN� /REVWHU� RII� VRXWKHUQ� DQG� HDVWHUQ� $XVWUDOLD�� 7KH� VWURQJ� KLVWRULFDO� IRFXV� RQ�
PD[LPLVLQJ� FDWFKHV� KDV� EHHQ� UHSODFHG E\� D� YLVLRQ� IRU� ILVKHULHV� WKDW� GHOLYHU� KLJKHU� SURILWV� E\�
FDWFKLQJ�IHZHU�OREVWHUV��7KLV�SURMHFW�FRQWULEXWHG�WR�WKLV�FXOWXUDO�FKDQJH�E\�H[SRVLQJ�NH\�LQGXVWU\�
OHDGHUV� WR�WKH�SRVLWLYH�HFRQRPLF�RXWFRPHV�WKDW�KDYH�EHHQ�DFKLHYHG� LQ� WKH� OREVWHU� ILVKHULHV� LQ�
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1HZ� =HDODQG� DQG� :HVWHUQ� $XVWUDOLD� E\� VLPSO\� UHGXFLQJ� H[SORLWDWLRQ� UDWHV� WR� OHYHOV� WKDW�
PDLQWDLQ�UHEXLOG�ELRPDVVHV�WR�VL]HV�WKDW�GHOLYHU�KLJKHU�SURILWV�E\�UHGXFLQJ�ILVKLQJ�FRVWV��WKURXJK�
LQFUHDVHG�FDWFK�UDWHV���7ZR�RWKHU�FRQWULEXWLRQV�ZHUH�FUXFLDO��)LUVWO\��$VVRFLDWH�3URIHVVRU�&DOHE�
*DUGQHU¶V�VXFFHVV�RYHU�WKH�ODVW�GHFDGH�LQ�HGXFDWLQJ�OREVWHU�ILVKHUV�LQ�WKH�SULQFLSOHV�RI�ILVKHULHV�
HFRQRPLFV�DOORZHG�LQGXVWU\�WR�TXLFNO\�XQGHUVWDQG�WKH�LPSOLFDWLRQV�RI�ZKDW�KDG�EHHQ�DFKLHYHG�LQ�
1HZ� =HDODQG� DQG� :HVWHUQ� $XVWUDOLD�� 6HFRQGO\�� WKH� ELR�HFRQRPLF� PRGHO� GHYHORSHG� E\� 'U�
5LFKDUG�0F*DUYH\�LQ�&5&�3URMHFW�1R�����������SURYLGHG�WKH�SHUIHFW�WRRO�IRU�GHPRQVWUDWLQJ�WR�
LQGXVWU\�DQG�ILVKHULHV�PDQDJHUV�WKH�FRVWV�EHQHILWV�RI�YDULRXV�PDQDJHPHQW�VFHQDULRV��VXFK�DV�
ORZ�KLJK� 7RWDO� $OORZDEOH� &DWFKHV� DQG� YDULRXV� PLQLPXP� DQG�PD[LPXP� OHJDO� VL]HV�� 7KLV� ELR�
HFRQRPLF� PRGHO� ZLOO� EH� XVHG� WR� UHILQH� WKH� KDUYHVW� VWUDWHJLHV� IRU� $XVWUDOLD¶V� ILVKHULHV� IRU�
6RXWKHUQ�5RFN� /REVWHU� DQG�HQVXUH� WKDW� IXWXUH�HFRQRPLF� SHUIRUPDQFH� LV� RSWLPLVHG� XQGHU� WKH�
UDQJH�RI�SRWHQWLDO�UHFUXLWPHQW�VFHQDULRV�WKDW�WKH�IXWXUH�PD\�KROG��7KH�EHQHILWV�RI�FROOHFWLQJ�WKH�
GDWD� UHTXLUHG� WR� DVVHVV� HFRQRPLF� SHUIRUPDQFH�� QRWDEO\� EHDFK� DQG� H[SRUW� SULFHV� DQG� ILVKLQJ�
FRVWV��DUH�QRZ�DOVR�ZLGHO\�UHFRJQLVHG��

�����$EDORQH

7KLV�SURMHFW�GHPRQVWUDWHG�WKDW� FRPSDUHG�WR�PRVW�ILVKHULHV� $XVWUDOLD¶V�DEDORQH�ILVKHULHV�KDYH�
UHODWLYHO\� OLPLWHG�RSSRUWXQLWLHV�IRU� LQFUHDVLQJ�SULFHV�DQG�UHGXFLQJ�FRVWV�� ,W�ZDV�UHFRJQLVHG�WKDW�
DQ\�RSSRUWXQLWLHV�IRU�LPSURYLQJ�HFRQRPLF�SHUIRUPDQFH�WKDW�GR�H[LVW�VKRXOG�EH�FRQVLGHUHG�DW�D
QDWLRQDO�OHYHO��7KH�SRWHQWLDO�IRU�*36�WUDFNLQJ�V\VWHPV�WR�WUDQVIRUP�$XVWUDOLD¶V�DEDORQH�ILVKHULHV�
DQG�VXEVWDQWLDOO\�UHGXFH�WKH�FRVWV�RI�ILVKLQJ�DQG�RU�YDULRXV�HOHPHQWV�RI�ILVKHULHV�PDQDJHPHQW�
ZDV� LGHQWLILHG� DW� D� VHULHV� RI� ZRUNVKRSV� KHOG� LQ� $GHODLGH� LQ� ����� DQG� ������ � ,W� ZDV� DOVR�
UHFRJQLVHG�WKDW�PRGLI\LQJ�ILVKLQJ�VHDVRQV�KDG�WKH�SRWHQWLDO�WR�LPSURYH�SURGXFWLYLW\��)ROORZLQJ D�
MRLQW� 1HZ� =HDODQG� DQG� $XVWUDOLD� UHVHDUFK� ZRUNVKRS� LQ� $XJXVW� ������ UHVHDUFK� SURSRVDOV WR�
DGGUHVV�WKHVH�RSSRUWXQLWLHV�ZHUH GHYHORSHG��

���&RQFOXVLRQ

7KH� SURFHVV� RI� WUDQVIRUPLQJ� $XVWUDOLD¶V� ILVKHULHV� WR� LQFOXGH� DQ� H[SOLFLW� IRFXV� RQ� HFRQRPLF�
SHUIRUPDQFH� LV�ZHOO� XQGHUZD\��+RZHYHU�� WKHUH� LV� DQ� RQJRLQJ� QHHG� WR� LPSURYH� WKH� HFRQRPLF�
SHUIRUPDQFH�RI DOO�RI�WKH�ILVKHULHV�FRQVLGHUHG LQ�WKH�FXUUHQW SURMHFW��0RVW�ILVKHULHV�KDYH�PDGH�
VRPH� HIIRUWV� WR LPSURYH� DQG�RU� PDLQWDLQ� SULFHV E\� GHYHORSLQJ� QHZ� SURGXFWV� DQG� HQKDQFLQJ
PDUNHWLQJ V\VWHPV��7KHVH�LQLWLDWLYHV�DUH�QHHGHG DQG�VKRXOG�FRQWLQXH��EXW�DORQH�DUH�XQOLNHO\�WR�
UHVROYH�H[LVWLQJ�DQG�IXWXUH�ZHDNQHVVHV LQ�HFRQRPLF�SHUIRUPDQFH��,Q�WKH�ILVKHULHV�FRQVLGHUHG��
WKHUH�KDV�JHQHUDOO\�EHHQ� OHVV IRFXV�RQ�UHGXFLQJ�FRVWV�� ODUJHO\�EHFDXVH�WKLV� LV�D�PRUH�GLIILFXOW�
WDVN�DQG� LQ�VRPH�FDVHV�ZRXOG�UHTXLUH�PDMRU�FKDQJHV�WR�H[LVWLQJ RSHUDWLRQDO��PDQDJHPHQW�RU�
EXVLQHVV� V\VWHPV��2SSRUWXQLWLHV� IRU� UHGXFLQJ� FRVWV� YDU\� DPRQJ� ILVKHULHV�� WKHVH� RSSRUWXQLWLHV�
DQG�VRPH�RI�WKH�NH\�LVVXHV�LPSHGLQJ�UHIRUP�DUH�RXWOLQHG�EHORZ�

7KH�JUHDWHVW�QHHG�WR�UHGXFH�FRVWV�ZDV LGHQWLILHG�LQ�WKH�SUDZQ�ILVKHULHV��ZKHUH�UHDO�SULFHV KDYH�
IDOOHQ�DV�D�UHVXOW�RI�FRPSHWLWLRQ�IURP�DTXDFXOWXUH�SURGXFWV DQG�VXVWDLQDELOLW\�LV�ODUJHO\�PDQDJHG
WKURXJK� LQSXW� FRQWUROV� WKDW� FUHDWH� RSHUDWLRQDO� LQHIILFLHQFLHV� DQG� LQFUHDVH� ILVKLQJ FRVWV�� ,Q� WKH�
6*3) DQG *693)� WKUHH�RSWLRQV�IRU�DGGUHVVLQJ�WKH�FXUUHQW�HFRQRPLF�SUREOHPV ZHUH�LGHQWLILHG��
���EX\LQJ�RXW�RI�VRPH�WKH�H[LVWLQJ� OLFHQFHV�����HVWDEOLVKLQJ�DQ RYHUDUFKLQJ�FRUSRUDWH�VWUXFWXUH�
FRPSDUDEOH� WR� WKH� &KDOOHQJHU� 6FDOORS� (QKDQFHPHQW� &RPSDQ\� DQG� ��� LQWURGXFLQJ� LQGLYLGXDO�
WUDQVIHUDEOH� ILVKLQJ� ULJKWV�� 7KH� 6RXWK� $XVWUDOLDQ� *RYHUQPHQW� KDV� LQGLFDWHG� WKDW� LW� ZLOO� QRW�
FRQWULEXWH�IXQGLQJ�WR�EX\�EDFN�VFKHPHV�DQG�LQLWLDO�PRGHOOLQJ�VXJJHVWV�WKDW�LQGXVWU\�IXQGHG�EX\�
RXWV�PD\�QRW�EH�HFRQRPLFDOO\�YLDEOH DW�WKLV�SRLQW�LQ�WLPH��$OWKRXJK�WKH�EHQHILWV�RI�HVWDEOLVKLQJ�D�
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VLQJOH�FRPSDQ\�WR�UXQ�HDFK�RU�ERWK ILVKHULHV�DUH�ZLGHO\�UHFRJQLVHG��LW�VHHPV�YHU\ XQOLNHO\�WKH�
FRQVHQVXV� DPRQJ� LQGXVWU\�PHPEHUV� UHTXLUHG� WR� DGRSW� WKLV� DSSURDFK�ZLOO� EH� REWDLQHG� LQ� WKH�
IRUHVHHDEOH� IXWXUH�� ,W� VHHPV� FOHDU� WKDW� WKH� RQO\� YLDEOH� RSWLRQ� IRU� UHIRUPLQJ� 6RXWK� $XVWUDOLD¶V�
SUDZQ�ILVKHULHV�LV�WR�LQWURGXFH�LQGLYLGXDO�WUDQVIHUDEOH�ILVKLQJ�ULJKWV��7KLV�KDV�DOUHDG\�EHHQ�GRQH�
LQ�WKH�*693)� ZKHUH�D�V\VWHP�RI�WUDGHDEOH�ILVKLQJ�QLJKWV�ZDV�LQWURGXFHG�LQ�������+RZHYHU��WKH�
OLPLWDWLRQV� RI� QLJKWV� DV� D WUDGHDEOH� XQLW� �H�J�� QRW� D� JRRG�PHDVXUH� RI� HIIRUW�� DQG� WKH� QHHG� WR�
FRQVLGHU� DOWHUQDWLYH� HIIRUW�FDWFK� XQLWV� DUH� DFNQRZOHGJHG� E\� ERWK� ILVKHULHV� PDQDJHUV� DQG�
LQGXVWU\�� �7KH�HFRQRPLF�RSWLPLVDWLRQ�SDSHU�GHYHORSHG�E\� WKH�6*33)� LGHQWLILHV� WKH� VWUHQJWKV�
DQG� ZHDNQHVVHV� RI� YDULRXV� WUDGHDEOH� XQLWV� DQG� ZLOO KHOS� WR� JXLGH� WKH� UHIRUP� RI� WKH� FXUUHQW�
PDQDJHPHQW�IUDPHZRUN��

7KH� VWXG\� DOVR LGHQWLILHG� WKH QHHG� WR� LPSURYH� WKH� HFRQRPLF� SHUIRUPDQFH RI�$XVWUDOLD¶V 65/
ILVKHULHV��ZKHUH�FDWFKHV�KDYH�GHFOLQHG�RYHU� WKH� ODVW�GHFDGH�GXH� WR�ZLGHVSUHDG� UHGXFWLRQV� LQ�
DYHUDJH�UHFUXLWPHQW�DQG�SULFH�YRODWLOLW\�KDV�EHHQ KLJK�EHFDXVH�RI�WKH�VWURQJ�GHSHQGHQFH�RI�WKH�
LQGXVWU\�RQ�D�VLQJOH�PDUNHW��+RQJ�.RQJ�&KLQD���,QGXVWU\�HIIRUWV�WR�H[SDQG�PDUNHWV�IRU�65/�RYHU�
WKH�ODVW�GHFDGH�KDYH�PHW�ZLWK�OLPLWHG�VXFFHVV��([SHULHQFHV�LQ�RWKHU�OREVWHU ILVKHULHV�VKRZ�WKDW�
HFRQRPLF� SHUIRUPDQFH� FDQ� EH� LPSURYHG E\� UHGXFLQJ H[SORLWDWLRQ� UDWHV WR� OHYHOV� WKDW�
PDLQWDLQ�UHEXLOG� ELRPDVVHV� WR� VL]HV� WKDW� VXSSRUW� KLJK� FDWFK� UDWHV�� 7KHUH� LV� ZLGHVSUHDG�
DJUHHPHQW� DPRQJ� $XVWUDOLDQ� ILVKHULHV� PDQDJHUV� DQG� LQGXVWU\� PHPEHUV� WKDW� IXWXUH KDUYHVW�
VWUDWHJLHV�IRU�65/�VKRXOG�EH�UHILQHG�WR�LQFOXGH�D�IRFXV�RQ�HFRQRPLF�SHUIRUPDQFH�DQG�WKDW�WKLV�
SURFHVV� RI� UHIRUP� VKRXOG� XWLOLVH� LQIRUPDWLRQ� SURYLGHG� E\� WKH� ELR�HFRQRPLF� PRGHOOLQJ� WRRO�
GHYHORSHG�LQ�&5&�3URMHFW�1R������������,W�LV�DOVR�UHFRJQLVHG�WKDW�WKH�LQFRUSRUDWLRQ�RI�HFRQRPLF�
SHUIRUPDQFH�LQGLFDWRUV�LQWR�IXWXUH�KDUYHVW�VWUDWHJLHV�ZLOO�UHTXLUH�WKH�FROOHFWLRQ�RI�HFRQRPLF�GDWD�
�H�J��ILVKLQJ�FRVWV�DQG�EHDFK�SULFHV����

/LNH�SUDZQV�� WKH�SULFHV�SDLG� IRU� DEDORQH�KDYH� IDOOHQ�RYHU� WKH� ODVW� GHFDGH�GXH� WR� FRPSHWLWLRQ�
IURP�DTXDFXOWXUH�SURGXFWV��7R�DGGUHVV�WKLV�LVVXH��LQGXVWU\�KDV�HVWDEOLVKHG�D�VWURQJHU�IRFXV�RQ�
PDUNHWLQJ� LQLWLDWLYHV�� HVSHFLDOO\� LQ� &KLQD�� 7KLV� SURMHFW� LQWURGXFHG� WKH� $XVWUDOLDQ� DEDORQH�
LQGXVWULHV� WR� WZR�RWKHU� RSSRUWXQLWLHV� IRU� LPSURYLQJ� HFRQRPLF� SHUIRUPDQFH� �L�H�� UHGXFLQJ� FRVWV�
WKURXJK�LPSOHPHQWDWLRQ�RI�*36�WHFKQRORJ\�DQG� LQFUHDVLQJ�SURGXFWLYLW\�WKURXJK�RSWLPLVDWLRQ�RI�
WKH� WLPLQJ� RI� KDUYHVWV���)ROORZLQJ� WKLV� SURMHFW� WKH� DEDORQH� LQGXVWU\� KDV� LQLWLDWHG WZR� UHVHDUFK�
SURMHFWV�WR�IDFLOLWDWH�WKH�LPSOHPHQWDWLRQ�RI�WKHVH�RSSRUWXQLWLHV�LQWR�$XVWUDOLD¶V�DEDORQH�ILVKHULHV��

7KLV�SURMHFW�LV�RQH�RI�D�VXLWH�RI�VWXGLHV�IXQGHG�E\�WKH�$XVWUDOLDQ�6HDIRRG�&5&�DQG�WKH�)5'&�
WKDW�KDYH�FRQWULEXWHG�WR�WKH�RQJRLQJ�WUDQVIRUPDWLRQ�RI�$XVWUDOLD¶V�ILVKHULHV�WR� LQFOXGH�DQ�H[SOLFLW�
IRFXV�RQ�GHOLYHULQJ�HFRQRPLF�EHQHILWV�DV�ZHOO�DV�HFRORJLFDO�VXVWDLQDELOLW\��7KLV�FXOWXUDO�FKDQJH�
KDV� H[WHQGHG� EH\RQG� WKH� WKUHH� VHFWRUV� FRQVLGHUHG� LQ� WKLV� VWXG\�� $� JRRG� H[DPSOH� RI� WKLV�
WUDQVIRUPDWLRQ� LV� WKH�6RXWK�$XVWUDOLDQ�3LSL�)LVKHU\� ZKLFK�QRZ�KDV� IRUPDO�HFRQRPLF�3,V� LQ� LWV�
KDUYHVW�VWUDWHJ\��,PSRUWDQWO\��LQ�WKH�WKUHH�VHFWRUV�FRQVLGHUHG�KHUH�LQGXVWU\�LV�QRZ�ZRUNLQJ�ZLWK�
ILVKHULHV�VFLHQWLVWV�DQG�PDQDJHUV�WR�LQLWLDWH IXUWKHU�UHIRUPV�WR�LPSURYH�HFRQRPLF�SHUIRUPDQFH�
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���5HIHUHQFHV

$QGHUVRQ��-�/��DQG�$QGHUVRQ��&�0�������� )LVKHU\�3HUIRUPDQFH ,QGLFDWRUV ZLWK�7HVW�&DVHV
$ODVND�6DOPRQ��1HZ�(QJODQG�*URXQGILVK��DQG�*X\DQD�)LVKHULHV��5HSRUW�SUHSDUHG�IRU�
WKH�,QWHUQDWLRQDO�&RDOLWLRQ�RI�)LVKHULHV�$VVRFLDWLRQV��0F/HDQ��9LUJLQLD

&RVWHOOR��&���DQG 'HDFRQ��5����������7KH�HIILFLHQF\�JDLQV�IURP�IXOO\�GHOLQHDWLQJ�ULJKWV�LQ�DQ�,74�
ILVKHU\��0DULQH�5HVRXUFH�(FRQRPLFV�����������������

)ORRG��0���6WREXW]NL��,��$QGUHZV��-���%HJJ��*���)OHWFKHU��:���*DUGQHU��&���.HPS��-���0RRUH��$���
2
%ULHQ��$���4XLQQ��5���5RDFK��-���5RZOLQJ��.���6DLQVEXU\��.���6DXQGHUV��7���:DUG��7�0��
DQG�:LQQLQJ��0���HGV��������6WDWXV�RI�NH\�$XVWUDOLDQ�ILVK�VWRFNV�UHSRUWV�������)LVKHULHV�
5HVHDUFK�DQG�'HYHORSPHQW�&RUSRUDWLRQ��&DQEHUUD�

2¶1HLOO��0��)���/HLJK��*��0���:DQJ��<�*���%UDFFLQL��-��0���DQG�,YHV��0��&��/LQNLQJ�VSDWLDO�VWRFN�
G\QDPLFV� DQG� HFRQRPLFV�� HYDOXDWLRQ� RI� LQGLFDWRUV� DQG ILVKHU\� PDQDJHPHQW� IRU� WKH�
WUDYHOOLQJ� HDVWHUQ� NLQJ� SUDZQ� �0HOLFHUWXV� SOHEHMXV��� ,&(6� -RXUQDO� RI� 0DULQH� 6FLHQFH��
GRL���������LFHVMPV�IVW����
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$SSHQGLFHV�

7DEOH�RI�&RQWHQWV�IRU�$SSHQGL[����3UDZQV

$SSHQGL[������6*3)�:RUNVKRSV���DQG����$JHQGD�������������������������������������������������������������������������
$SSHQGL[������6SHQFHU�*XOI�3UDZQ�)LVKHU\������������������������������������������������������������������������������������
$SSHQGL[������)LVKHU\�3HUIRUPDQFH�,QGLFDWRUV««««««««««««««« ««««««��
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$SSHQGL[����3UDZQV�

2SWLPLVLQJ�EXVLQHVV�VWUXFWXUHV�DQG�ILVKHULHV�
PDQDJHPHQW�V\VWHPV�IRU�NH\�ILVKHULHV�

7�0��:DUG�

3URMHFW�1R����������

)HEUXDU\������



�

7KLV�SURMHFW�ZDV�FRQGXFWHG�E\�WKH�6RXWK�$XVWUDOLDQ�5HVHDUFK�DQG�'HYHORSPHQW�
,QVWLWXWH

7KLV�UHSRUW�PD\�EH�FLWHG�DV�
:DUG�� 7� 0�� �������� $SSHQGL[� ��� 3UDZQV�� 2SWLPLVLQJ� EXVLQHVV� VWUXFWXUHV� DQG� ILVKHULHV�PDQDJHPHQW�
V\VWHPV� IRU� NH\� ILVKHULHV�� 3UHSDUHG� E\� WKH� 6RXWK� $XVWUDOLDQ� 5HVHDUFK� DQG� 'HYHORSPHQW� ,QVWLWXWH�
�$TXDWLF�6FLHQFHV���$GHODLGH��&5&�3URMHFW�1R��������������SS�

&RS\ULJKW�� ������ 7KH� 6HDIRRG� &5&� &RPSDQ\� /WG�� WKH� )LVKHULHV� 5HVHDUFK� DQG� 'HYHORSPHQW�
&RUSRUDWLRQ�DQG�WKH�6RXWK�$XVWUDOLDQ�5HVHDUFK�'HYHORSPHQW�,QVWLWXWH�

7KLV� ZRUN� LV� FRS\ULJKW� ([FHSW� DV� SHUPLWWHG� XQGHU� WKH� &RS\ULJKW� $FW ����� �&WK��� QR� SDUW� RI� WKLV�
SXEOLFDWLRQ� PD\� EH� UHSURGXFHG� E\� DQ\� SURFHVV�� HOHFWURQLF� RU� RWKHUZLVH�� ZLWKRXW� WKH� VSHFLILF� ZULWWHQ�
SHUPLVVLRQ� RI� WKH� FRS\ULJKW� RZQHUV�� 1HLWKHU� PD\� LQIRUPDWLRQ� EH� VWRUHG� HOHFWURQLFDOO\� LQ� DQ\� IRUP�
ZKDWVRHYHU�ZLWKRXW�VXFK�SHUPLVVLRQ�

7KH�$XVWUDOLDQ�6HDIRRG�&5&�LV�HVWDEOLVKHG�DQG�VXSSRUWHG�XQGHU�WKH�$XVWUDOLDQ�*RYHUQPHQW¶V
&RRSHUDWLYH�5HVHDUFK�&HQWUHV�3URJUDP��2WKHU�LQYHVWRUV�LQ�WKH�&5&�DUH�WKH�)LVKHULHV�

5HVHDUFK DQG�'HYHORSPHQW�&RUSRUDWLRQ��6HDIRRG�&5&�FRPSDQ\�PHPEHUV��DQG�VXSSRUWLQJ�
SDUWLFLSDQWV�

2IILFH 0DUN�2OLSKDQW�%XLOGLQJ��/DIIHU�'ULYH��%HGIRUG�3DUN�6$�����
3RVWDO�%R[�����0DUN�2OLSKDQW�%XLOGLQJ��/DIIHU�'ULYH��%HGIRUG�3DUN�6$�����
7ROOIUHH �������������3KRQH ������������ )DFVLPLOH �������������

:HEVLWH ZZZ�VHDIRRGFUF�FRP $%1 ��������������

,PSRUWDQW�1RWLFH
$OWKRXJK�WKH�$XVWUDOLDQ�6HDIRRG�&5&�KDV�WDNHQ�DOO�UHDVRQDEOH�FDUH�LQ�SUHSDULQJ�WKLV�
UHSRUW��QHLWKHU�WKH�6HDIRRG�&5&�QRU�LWV�RIILFHUV�DFFHSW�DQ\�OLDELOLW\�IURP�WKH�
LQWHUSUHWDWLRQ�RU�XVH�RI�WKH�LQIRUPDWLRQ�VHW�RXW�LQ�WKLV�GRFXPHQW��,QIRUPDWLRQ�
FRQWDLQHG�LQ�WKLV�GRFXPHQW�LV�VXEMHFW�WR�FKDQJH�ZLWKRXW�QRWLFH�
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$SSHQGL[������6HOI�*RYHUQDQFH��&KDOOHQJHU�6FDOORSV��������������������������������������������������������������������������������
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$SSHQGL[�������(DVW�&RDVW�7UDZO�)LVKHU\�:RUNVKRS��2XWFRPHV����6\QWKHVLV�RI�UHJLRQDO�PHHWLQJV ��������
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$SSHQGL[����� (FRQRPLF�VWDWXV



��



��



��
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$SSHQGL[����� ([PRXWK�*XOI�DQG�6KDUN�%D\
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$SSHQGL[����� .H\�ILQGLQJV�RI�LQLWLDO�6*3)�:RUNVKRSV�
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$SSHQGL[������ 6*3)�$JHQGD�:RUNVKRS��



��

$SSHQGL[������ 6*3)�%ULHILQJ�3DSHU�IRU�:RUNVKRS��

(FRQRPLF�2SWLPLVDWLRQ�6XE�&RPPLWWHH
%ULHILQJ�3DSHU

&RQWHQWV
�� ([HFXWLYH�6XPPDU\ ��
�� 3XUSRVH ��
�� ,QWURGXFWLRQ ��
�� 2EMHFWLYHV�RI�WKH�(FRQRPLF�2SWLPLVDWLRQ�:RUNLQJ�*URXS ��
�� .H\�'ULYHU�IRU�&KDQJH ��
�� 7DUJHW ��
�� +DUYHVW�WDUJHW ��
�� 3UHYLRXV�&RQFHSWV ��
�� 0DQDJHPHQW�&RQWUROV ��
����� ,QGLYLGXDO�7UDQVIHUDEOH�)LVKLQJ��,7)��5LJKWV ��
����� &RPSDQ\�PRGHO�VHOI�JRYHUQDQFH ��
������ %X\�RXWV��RU�EX\�XSV� ��
������ $PDOJDPDWLRQV ��
����� 3DUDPHWHUV�IRU�FRQVLGHUDWLRQ ��
������� $33(1',;�� ��

�� ([HFXWLYH�6XPPDU\
7KH�SURILWDELOLW\�RI�EXVLQHVVHV�LQ�WKH�6SHQFHU�*XOI�SUDZQ�ILVKHU\�KDV�EHHQ�GHFOLQLQJ�� )LVKHULHV�LQ�
VLPLODU�VLWXDWLRQV�W\SLFDOO\�XQGHUWDNH�D�VWUXFWXUDO�DGMXVWPHQW�SURJUDP��7KH�RXWFRPH�RI�D�VWUXFWXUDO�
DGMXVWPHQW� LV� JHQHUDOO\� WR� LPSURYH� SURILWDELOLW\� E\� UHPRYLQJ� LQHIILFLHQW� DFWLYLWLHV� RU� SUDFWLFHV���
6WUXFWXUDO�DGMXVWPHQWV�DUH�RIWHQ�H[SHQVLYH�DQG� LPSOHPHQWHG�ZKHQ�D� ILVKHU\�FDQ� OHDVW�DIIRUG� WKH�
FKDQJH���
7KH�(FRQRPLF�2SWLPLVDWLRQ�6XE�FRPPLWWHH� �(26&��ZLOO� LQYHVWLJDWH�VWUXFWXUDO�DGMXVWPHQW�RSWLRQV�
WR�LPSURYH�WKH�IXWXUH�SURILWDELOLW\�RI�WKH�EXVLQHVV�LQYROYHG�LQ�WKH�ILVKHU\�

�� 3XUSRVH
7KH�SXUSRVH�RI� WKLV�SDSHU� LV� WR�SURYLGH�SUHOLPLQDU\� EDFNJURXQG� LQIRUPDWLRQ� IRU� WKH�$VVRFLDWLRQ¶V�
(26&�
,QIRUPDWLRQ�DQG�UHFRPPHQGDWLRQV�GHYHORSHG�E\� WKH�(26&�ZLOO�EH�VXEPLWWHG�WR�WKH�0DQDJHPHQW�
&RPPLWWHH�� 7KH� 0DQDJHPHQW� &RPPLWWHH� ZLOO� WKHQ� DSSURDFK� WKH� $VVRFLDWLRQ¶V� PHPEHUVKLS� IRU�
IXUWKHU�DGYLFH�DQG�IHHGEDFN��

�� ,QWURGXFWLRQ
2Q�UHYLHZLQJ�(FRQVHDUFK¶V�HFRQRPLF�HYDOXDWLRQV�RI�WKH�6SHQFHU�*XOI�SUDZQ�ILVKHU\��LQ�FRQMXQFWLRQ�
ZLWK�UHJXODU�IHHGEDFN�IURP�PHPEHUVKLS�ZLWKLQ�WKH�IOHHW��LW�KDV�EHHQ�KLJKOLJKWHG�WR�WKH�$VVRFLDWLRQ�
WKDW� WKHUH� DUH� FRQFHUQV� ZLWK� WKH� IXWXUH� HFRQRPLF� YLDELOLW\� RI� WKH� EXVLQHVVHV� WKDW� RSHUDWH� LQ� WKLV�
ILVKHU\�� � 7KLV� ZDV� UHLQIRUFHG� GXULQJ� )HEUXDU\¶V� ZRUNVKRS� ZKHUH� PHPEHUV� SURYLGHG� EURDG�
DJUHHPHQW�WR�HYDOXDWH�IXWXUH�PDQDJHPHQW�RSWLRQV�IRU�WKLV�ILVKHU\�WR�LPSURYH�HFRQRPLF�UHWXUQV�
7KH�6SHQFHU�*XOI� SUDZQ� ILVKHU\�KDV�� WR�GDWH�� VXFFHVVIXOO\�EHHQ�PDQDJHG�E\� LQSXW� FRQWUROV�DQG�
UHDO� WLPH� PDQDJHPHQW�� � 7KH� HFRORJLFDO� VXVWDLQDELOLW\� RI� WKH� ILVKHU\� LV� RI� D� KLJK� VWDQGDUG�� DV�
UHIOHFWHG�E\�WKH�0DULQH�6WHZDUGVKLS�&RXQFLO��06&� FHUWLILFDWLRQ��&RQFHUQ�ZLWK�WKH�ILVKHU\�KDV�EHHQ�
UDLVHG�WKURXJK�LWV�IXWXUH�HFRQRPLF�YLDELOLW\�
7KH�HFRQRPLF�SHUIRUPDQFH�RI�WKH�ILVKHU\�FDQ�EH�UHIHUHQFHG�EDFN�WR�WKH�0DQDJHPHQW�3ODQ�IRU�WKH�
6SHQFHU� *XOI� SUDZQ� ILVKHU\� �SJ� ���� ZKLFK� KDV� VHYHUDO� SHUIRUPDQFH� LQGLFDWRUV�� � 7ZR� RI� WKHVH�
HFRQRPLF�LQGLFDWRUV�KDYH�QRW�EHHQ�UHDOLVHG�

�� *URVV�9DOXH�RI�3URGXFWLRQ�����FKDQJH�
�� 5HWXUQ�RQ�,QYHVWPHQW�����FKDQJH



��

7KLV�LV�HYLGHQFHG�LQ�WKH�IROORZLQJ�H[WUDFWV�IURP�WKH���������(FRQRPLF�,QGLFDWRUV�
IRU�WKH�6SHQFHU�*XOI�DQG�:HVW�&RDVW�3UDZQ�)LVKHULHV�UHSRUW�E\�(FRQVHDUFK�
$YHUDJH� JURVV� ERDW� LQFRPH� IOXFWXDWHG� EHWZHHQ� \HDUV� EXW�� RYHUDOO�� EHWZHHQ�
��������DQG���������DYHUDJH�LQFRPH�GHFUHDVHG�E\���SHU�FHQW�
%HWZHHQ� �������� DQG� �������� WKH� DYHUDJH� FRVW� SHU� NLORJUDP� LQFUHDVHG� E\�
DSSUR[LPDWHO\����SHU�FHQW��VLJQLILFDQWO\�PRUH�WKDQ�WKH�FKDQJH�LQ�SULFH�
7KH�HVWLPDWHG�UDWH�RI�UHWXUQ�WR�FDSLWDO�SHDNHG�DW�DOPRVW���SHU�FHQW�LQ���������EXW�
KDV�IROORZHG�D�GHFOLQLQJ�WUHQG�LQ�VXEVHTXHQW�\HDUV��,Q���������WKH�HVWLPDWHG�UDWH�
RI�UHWXUQ�WR�FDSLWDO�ZDV�MXVW�����SHU FHQW��7KH�GHFUHDVH�LQ�UDWH�RI�UHWXUQ�LV�GXH�WR�
ERWK�D�GHFOLQH�LQ�SURILWDELOLW\�LQ�WKH�ILVKHU\�DQG�DQ�LQFUHDVH�LQ�WKH�YDOXH�RI�ILVKLQJ�
OLFHQFHV�
7KH�$VVRFLDWLRQ�KDV�DOVR�HVWDEOLVKHG�D�VHW�RI�WDUJHWV�WKURXJK�LWV�DQQXDO�UHSRUWV��
RI�ZKLFK�WZR�HFRQRPLF�LQGLFDWRUV�DUH�

�� 2XU�ILVKLQJ�OLFHQFH��ZLWK�ERDW��LV�ZRUWK�PRUH�WKDQ����PLOOLRQ��
�� :H�KDYH�PDGH�DQ�H[WUD�����PLOOLRQ�IRU�WKH�LQGXVWU\�WKURXJK�YDOXH�

DGGLQJ�PHWKRGV�

7KH�ILUVW�LV�GLIILFXOW�WR�DVVHVV�DV�WKHUH�KDV�QRW�EHHQ�D�OLFHQFH�WUDQVIHU�IRU�RYHU����
PRQWKV��+RZHYHU� WKHUH�KDYH�EHHQ�OLFHQFHV�RQ�WKH�PDUNHW�ZKLFK�KDYH�UHVXOWHG�LQ�
QR� WUDQVDFWLRQ�� LQGLFDWLQJ� WKDW� WKLV� WDUJHW� LV� QRW� EHLQJ� UHDOLVHG�� 7KH�$VVRFLDWLRQ�
KDV�QRW� LQYHVWHG� LQ�GHYHORSLQJ�YDOXH�DGGLQJ�RSWLRQV��H[FHSW� WKURXJK�VXSSRUWLQJ�
LQYHVWLJDWLRQV�WKURXJK�WKH�1XIILHOG�6FKRODUVKLS�&DQGLGDWH��&OLQWRQ�6FKDUIH�
)LVKHUPHQ� �LQYHVWRUV��KDYH�ZRUNHG� WRZDUGV�PD[LPLVLQJ� WKHLU� ILVKLQJ�RSHUDWLRQV�
ZLWKLQ�WKH�ERXQGDULHV�RI� LQSXW�FRQWUROV��FUHDWLQJ�D�UDFH�WR�WKH�SUDZQV��+RZHYHU��
DV�LW�KDV�EHHQ�GRFXPHQWHG��WKH�OLPLWDWLRQ�RI�LQSXW�FRQWURO�KDV�GULYHQ�LQHIILFLHQFLHV�
LQWR�WKLV�ILVKHU\�YLD�WKH�LQWURGXFWLRQ�RI�ODUJH�H[SHQVLYH�YHVVHOV�ZKLFK�DUH�XVHG�IRU�
VKRUW�SHULRGV���7KH�ILVKHU\�KDV�VXIIHUHG�IURP�HIIRUW�FUHHS��L�H��ODUJH�ERDWV��JUHDWHU�
KRUVHSRZHU�OHDGLQJ�WR�LQFUHDVHG�IL[HG�FRVWV�HWF���,W VKRXOG�EH�QRWHG�WKDW�WKHUH�LV�
VWLOO�SRWHQWLDO� IRU� IXWXUH�HIIRUW�FUHHS��ZKLFK� LV�FXUUHQWO\� OLPLWHG�GXH�WR� ORZ�UHWXUQV�
OHDGLQJ�WR�VXEVHTXHQW�UHGXFHG�LQYHVWPHQW�FDSLWDO�

��� 2EMHFWLYHV�RI�WKH�(FRQRPLF�2SWLPLVDWLRQ�:RUNLQJ�*URXS
7KH� REMHFWLYH� RI� WKH� (26&� LV� WR� HYDOXDWH� DOWHUQDWLYH� PDQDJHPHQW� RSWLRQV�
RXWOLQHG�LQ�WKH�)HEUXDU\�ZRUNVKRS�E\�GHWHUPLQLQJ�

�� KRZ�D�PDQDJHPHQW�RSWLRQ�PD\�EH�LPSOHPHQWHG�
�� DVVRFLDWHG�EHQHILWV��QHJDWLYHV��LPSOHPHQWDWLRQ�EDUULHUV��
�� RSHUDWLRQDO�FRVWV��VFLHQFH��PDQDJHPHQW��EXVLQHVV��UHVWUXFWXUH��
�� HFRQRPLF�UHWXUQ�WR�WKH�ILVKHU\�RI�HDFK�RSWLRQ�
�� D�SULRULW\�OLVW�IRU�WKH�DSSOLFDWLRQ�RI�DQ�RSWLRQ���

)ROORZLQJ�LV�D�VXPPDU\�RI�SRLQWV�GLVFXVVHG�DW�WKH�)HEUXDU\�ZRUNVKRS�
x 3URSHUW\�ULJKWV�

R 4XRWD�7$&
R (IIRUW�XQLWV

� 7UDGDEOH�QLJKWV
� 7LPH�XQLWV
� $UHD�WUDZOHG

R *HDU�XQLWV
� 1HWV

x )OHHW�FRRUGLQDWLRQ�FRPSDQ\�VWUXFWXUH

x %X\�RXW�RU�EX\�XS�OLFHQFHV

x $PDOJDPDWLRQV

,Q�RUGHU�WR�HYDOXDWH�RSWLRQV�DQG�DOWHUQDWLYHV��FRQVLGHUDWLRQ�QHHGV�WR�EH�JLYHQ�WR�
WKH�NH\�GULYHU�IRU�FKDQJH�DQG�WKH�QHZ�WDUJHWV�VHW�IRU�WKH�ILVKHU\���6XEVHTXHQWO\��
WKH�FRPPLWWHH�ZLOO�GHYHORS�VRPH�VLPSOH�WDUJHWV�
7KH�WRSLFV�IRU�GHWHUPLQDWLRQ�DUH�
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�� $JUHH�RQ�WKH�NH\�GULYHU�V��IRU�FKDQJH
�� 6HW�WDUJHWV
�� $QDO\VLV�RI�DYDLODEOH�RSWLRQV
�� $�UHYLHZ�RI�D�EHVW�ILW�RSWLRQ�

�� .H\�'ULYHU�IRU�&KDQJH
7KH�&RPPLWWHH�VKRXOG�DJUHH�RQ�D� SULPDU\� �DQG� LI� QHFHVVDU\� VHFRQGDU\��GULYHU�
IRU�WKH�ILVKHU\�WR�FKDQJH���7KH�SULPDU\�GULYHU�IRU�FKDQJH�WKDW�KDV�EHHQ�GLVFXVVHG�
LQ� WKLV� ILVKHU\� LV� GHFOLQLQJ� SURILWDELOLW\�� � 7KHUH� DUH� YDULRXV� IDFWRUV� ZKLFK� KDYH�
GULYHQ�FKDQJHV�LQ�WKH�ILVKHU\��ZKLFK�LQFOXGH�

x YDULDEOH�FRVWV�RI�UXQQLQJ�WKH�YHVVHOV�DUH�ULVLQJ�

x SULFHV�DUH�VWDJQDQW�DQG�UHGXFLQJ�LQ�UHDO�WHUPV�

x $XVWUDOLDQ� GROODU� LV� KLJK� GHFUHDVLQJ� LQWHUQDWLRQDO� FRPSHWLWLYH� HGJH� IRU�
H[SRUWV�

x FRPSHWLQJ�ZLWK�LPSRUWHG�DQG�ORFDO�ZLOG�FDXJKW�DQG�DTXDFXOWXUH�SUDZQV�

x FRPSHWLWLRQ� ZLWK� HPSOR\PHQW� SDFNDJHV� ZLWK� PLQLQJ� LQGXVWU\� FRPELQHG�
ZLWK�D�UHGXFWLRQ�LQ��UHDO��ZDJHV�LV�GULYLQJ�LQFUHDVLQJ�VWDII�WXUQRYHU��ZKLFK�
DUH��

R UHGXFLQJ�FRUSRUDWH�NQRZOHGJH�LQ�WKLV�SUDZQ�ILVKHU\��
R OHDGV�WR�D�ULVN�RI�SRRUHU�TXDOLW\�SUDZQV�
R OHVV�H[SHULHQFH�FUHZ�LQWULQVLFDOO\�LQFUHDVHV�2+6:�ULVNV�

7KH� PDMRULW\� RI� WKHVH� IDFWRUV� DUH� EH\RQG� WKH� LQIOXHQFH� RI� WKH� $VVRFLDWLRQ��
+RZHYHU�� FKDQJHV� LQ� WKHVH� IDFWRUV� FDQ� EH� HVWLPDWHG� DQG� VXEVHTXHQW� SODQV�
HVWDEOLVKHG� WR� KRZ� WKH� ILVKHU\� ZLOO� UHVSRQG�� DV� VXFK� VKRXOG� EH� FRQVLGHUHG�
WKURXJK WKH�HFRQRPLF�DQDO\VLV�RI�DQ\�VHOHFWHG�VWUXFWXUDO�DGMXVWPHQW�
7R�JDLQ�D�JOREDO�SHUVSHFWLYH�DQG�GHYHORS�DQ�XQGHUVWDQGLQJ�RI�WKH�IDFWRUV�WKDW�WKH�
$VVRFLDWLRQ�FDQ�GLUHFWO\� LQIOXHQFH�ZLWK� UHVSHFW� WR�HFRQRPLF� LPSURYHPHQW�RI� WKH�
6SHQFHU�*XOI�SUDZQV�ILVKHU\��DQG�WR�GHYHORS�D�EDFN�JURXQG�WR�RWKHU�H[SHULHQFHV��
FRQVLGHU�H[WUDFWV�IURP�DQ�)$2�UHSRUW�LQFOXGHG�LQ�$SSHQGL[���

�� 7DUJHW
7KH� (26&� QHHGV� WR� VHW� FOHDU� WDUJHWV� IRU� WKLV� ILVKHU\� WR� DFKLHYH� WKURXJK� DQ\�
VWUXFWXUDO� DGMXVWPHQW�� � 7KHUH� DUH� YDULRXV� HFRQRPLF� PHDVXUHV� ZKLFK� FDQ� EH�
LGHQWLILHG���7KH�IROORZLQJ�DUH�H[DPSOHV��WDNHQ�IURP�(FRQVHDUFK�UHSRUW��

%RDW� %XVLQHVV� 3URILW LV� GHILQHG� DV� JURVV� RSHUDWLQJ� VXUSOXV� �*26�� OHVV�
GHSUHFLDWLRQ� OHVV�RZQHU�RSHUDWRU�DQG�XQSDLG�IDPLO\�ODERXU��%RDW�%XVLQHVV�3URILW�
UHSUHVHQWV�D�PRUH�FRPSOHWH�SLFWXUH�RI�WKH�DFWXDO�ILQDQFLDO�VWDWXV�RI�DQ�LQGLYLGXDO�
ILUP��FRPSDUHG�ZLWK�*26��ZKLFK�UHSUHVHQWV�WKH�FDVK�LQ�FDVK�RXW�VLWXDWLRQ�RQO\�

5DWH�RI�5HWXUQ�WR�&DSLWDO LV�FDOFXODWHG�DV�3URILW�DW�)XOO�(TXLW\�GLYLGHG�E\�%RDW�
&DSLWDO�PXOWLSOLHG�E\������7KLV�PHDVXUH�LV�H[SUHVVHG�LQ�SHUFHQWDJH�WHUPV�DQG�LV�
FDOFXODWHG�IRU�DQ�LQGLYLGXDO�OLFHQFH�KROGHU��,W�UHIHUV�WR�WKH�HFRQRPLF�UHWXUQ�WR�WKH�
WRWDO� LQYHVWPHQW� LQ� FDSLWDO� LWHPV�� DQG� LV� D� XVHIXO� UHODWLYH� PHDVXUH� RI� WKH�
SHUIRUPDQFH�RI�LQGLYLGXDO�ILUPV��5DWH�RI�UHWXUQ�WR�FDSLWDO�LV�XVHIXO�WR�FRPSDUH�WKH�
SHUIRUPDQFH�RI�YDULRXV�OLFHQFH�KROGHUV��DQG�WR�FRPSDUH�WKH�SHUIRUPDQFH�RI�RWKHU�
W\SHV�RI�RSHUDWRUV��DQG�ZLWK�RWKHU�LQGXVWULHV�

3URILW�DW�)XOO�(TXLW\ LV�FDOFXODWHG�DV�%RDW�%XVLQHVV�3URILW�SOXV�UHQW��LQWHUHVW�DQG�
OHDVH�SD\PHQWV��3URILW� DW� )XOO� (TXLW\� UHSUHVHQWV� WKH� SURILWDELOLW\� RI� DQ� LQGLYLGXDO�
OLFHQFH�KROGHU��DVVXPLQJ� WKH� OLFHQFH�KROGHU�KDV� IXOO� HTXLW\� LQ� WKH�RSHUDWLRQ�� L�H��
WKHUH�LV�QR�RXWVWDQGLQJ�GHEW�DVVRFLDWHG�ZLWK�WKH�LQYHVWPHQW�LQ�ERDW�FDSLWDO��3URILW�
DW� )XOO� (TXLW\� LV� D� XVHIXO� DEVROXWH� PHDVXUH� RI� WKH� HFRQRPLF� SHUIRUPDQFH� RI�
ILVKLQJ�ILUPV�
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(FRQRPLF� 5HQW LV� GHILQHG� DV� WKH� GLIIHUHQFH� EHWZHHQ� WKH� SULFH� RI� D� JRRG�
SURGXFHG� XVLQJ� D� QDWXUDO� UHVRXUFH� DQG� WKH� XQLW� FRVWV� RI� WXUQLQJ� WKDW� QDWXUDO�
UHVRXUFH�LQ�WR�WKH�JRRG��,Q�WKLV�FDVH�WKH�QDWXUDO�UHVRXUFH�LV�WKH�6SHQFHU�*XOI�DQG�
:HVW�&RDVW�3UDZQ�ILVKHU\�DQG�WKH�JRRG�SURGXFHG�DUH�WKH�ODQGHG�3UDZQV�

�� +DUYHVW�WDUJHW
&RQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�WKH�WDUJHW�KDUYHVW�OHYHO�DQG�WKH�DELOLW\�RI�WKH�PDQDJHPHQW�UHJLPH�
WR�DVVLVW�LQ�WKH�WDUJHWV EHLQJ�PHW���7KLV�ILVKHU\�LV�FXUUHQWO\�KDUYHVWLQJ�DW�LWV�PD[LPXP�VXVWDLQDEOH�
\LHOG��0V\��
7KH� DOWHUQDWLYH� LV� WR� KDUYHVW� DW� PD[LPXP� HFRQRPLF� \LHOG� �0H\��� � 0H\� VHWV� D�
KDUYHVW�VWUDWHJ\�ZKLFK�LV�JHQHUDOO\�ORZHU�WKDQ�0V\���,PSRUWDQWO\��0H\�WDNHV�LQWR�
FRQVLGHUDWLRQ�WKH�FRVW�RI�ILVKLQJ�DQG�SULFH�RI�WKH�SURGXFW���%LR�HFRQRPLF�PRGHOV�
SURYLGH�D� WRRO� WR�DVVLVW� ILVKHULHV� LQ�REWDLQLQJ�0H\�� �7KH�DGYDQWDJHV�RI�0H\�DUH�
WKDW� WKH� ILVKHG� ELRPDVV� DQG� ILVKHU\� VKRXOG� EH� PD[LPLVLQJ� LWV� HFRQRPLF�
SHUIRUPDQFH�DQG�FUHDWHV�D�EXIIHU�DJDLQVW�QHJDWLYH�VKRFNV��HQYLURQPHQWDOO\�DQG�
HFRQRPLFDOO\��

�� 3UHYLRXV�&RQFHSWV
7KHUH�KDYH�EHHQ�VHYHUDO�VXEPLVVLRQV�WR�WKH�0DQDJHPHQW�&RPPLWWHH�LQ�WKH�SDVW�
GDWLQJ� EDFN� WR� WKH�PLG�����V�� 7KHVH� RSWLRQV� KDYH� EHHQ� GHVFULEHG� LQ� SUHYLRXV�
GRFXPHQWV��ZKLFK�FRQVLGHU�LPSOHPHQWLQJ�

x ,QGLYLGXDO�7UDQVIHUDEOH�4XRWDV��EDVHG�RQ�UHDO�WLPH�PDQDJHPHQW��

x 9ROXQWDULO\�FRPELQH�OLFHQVHV��LQYROYHV�JHDU�PRGLILFDWLRQ�

x 6HWWLQJ�TXRWD�RQ�RQH�RI�WKH�IROORZLQJ�DWWULEXWHV�� WLPH�QLJKWV�DUHD�WUDZOHG

x %X\�RXW�HIIRUW

x 1HW�WUDQVIHUV�L�H��QHWV�EHFRPH D�TXRWD

x 3XUFKDVH�WKH�*XOI�RI�6W�9LQFHQW�ILVKHU\�

2WKHU�FRQFHSWV�DUH�UHODWHG�WR�LQGLYLGXDO�YHVVHO�FRVW�PDQDJHPHQW�
5HGXFLQJ�LQGLYLGXDO�FRVWV�RQ�WKH�YHVVHO�

x FRQVLGHU�VPDOOHU�HQJLQHV�ZLWK�ODUJHU�JHDU�UDWLRV�DQG�ODWHVW�SURSHOOHU�DQG�
VKDIW�WHFKQRORJ\�WR�UHGXFH IXHO�FRVW�

x PRGLI\�ILVKLQJ�JHDU�WR�UHGXFH�GUDJ�DQG�HIIRUW��DV�GHPRQVWUDWHG�LQ�WKH�7���
WULDOV�RU�TXDG�ULJV�

x LQYHVWLJDWH� RSWLRQV� RI� DQ� DOWHUQDWLYH� WR� RWWHU� ERDUGV�� VXFK�DV� WKH� µEDWW\¶�
ZLQJ�

�� 0DQDJHPHQW�&RQWUROV
%URDGO\�WKHUH�DUH�WZR�PDQDJHPHQW�FRQWUROV��LQSXW DQG�RXWSXW�FRQWUROV�
,QSXW�FRQWUROV�± *HQHUDOO\�VLPSOH�WR�GHVLJQ�DQG�DGPLQLVWHU�DQG�DOORZV�WKH�HIIRUW�
WR� DGMXVWV� WR� DYDLODEOH� VWRFN�� +RZHYHU� WKHUH� DUH� GLVDGYDQWDJHV�� WKH\� GRQ¶W�
QHFHVVDULO\� OHDG� WR�HTXLWDEOH�DFFHVV� WR� UHVRXUFHV�� �7KH�VWUHQJWK�RI�FRPSHWLWLRQ�
EHWZHHQ� ILVKHUV� OHDGV� WR� LQYHVWPHQW� LQWR� DUHDV� RI� RSHUDWLRQV� WKDW� DUH� QRW�
FRQWUROOHG�E\�LQSXWV���6WUXFWXUDO�DGMXVWPHQW�LV�QRW�GULYHQ�E\�LQSXW�FRQWUROV�
2XWSXW�FRQWUROV�± *HQHUDOO\�RXWSXW�FRQWUROV�VWLOO�PDLQWDLQ�VRPH� LQSXW�PHDVXUHV���
7KHVH� FRQWUROV� UHGXFH FRPSHWLWLRQ� EHWZHHQ� ILVKHUV�� ZKLFK� FDQ� UHGXFH� FDSLWDO�
VWXIILQJ�� � 7KH\� FDQ� PD[LPLVH� RSHUDWLRQDO� IOH[LELOLW\� DQG� FUHDWH� D� PRUH� VHFXUH�
DFFHVV� ULJKW�� 7KH\� UHTXLUH� DQ� HFRQRPLF� PRGHO� ZKLFK� FDQ� EH� H[SHQVLYH� WR�
PDLQWDLQ�� DUH� YXOQHUDEOH� WR� GDWD� FRUUXSWLRQ� SDUWLFXODUO\� WKURXJK� KLJK� JUDGLQJ��
LQFUHDVHG� PDQDJHPHQW� FRVWV� DQG� FDQ� OHDG� WR� VRFLR�HFRQRPLF� FKDQJHV� LQ� WKH�
ILVKHU\�

��� ,QGLYLGXDO�7UDQVIHUDEOH�)LVKLQJ��,7)��5LJKWV
,7)�ULJKWV�UHIHU�WR�ILVKHU\�EHLQJ�GLYLGHG�LQWR�XQLWV�ZKLFK�DUH�GLVWULEXWHG�WR�OLFHQVH�
KROGHUV�� � 7KH� HIIHFW� RI� GLYLGLQJ� XS� WKH� ILVKHU\� LQWR� XQLWV� ZLOO� JHQHUDOO\� OHDG� WR�
LQHIILFLHQW� RSHUDWLRQV� WR� EH� DEVRUEHG� E\� HIILFLHQW� RSHUDWLRQV�� ,7)V� WUDGLWLRQDOO\�
KDYH�VWUHQJWKHQHG�DFFHVV�ULJKWV�WR�UHVRXUFHV���,7)V�FDQ�HLWKHU�EH�EDVHG�RQ�LQSXW�
RU�RXWSXW�FRQWUROV�
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$VVXPSWLRQV�IRU�VXFFHVV�RI�,7)V
�� $OO�LQGLYLGXDO�ULJKWV�DUH�IXOO\�WUDGDEOH��VDOH�RU�OHDVH���WUDQVIHUDEOH�
�� 7KH�ULJKWV�H[LVW�IRU�WKH�ORQJ�WHUP��GXUDWLRQ�
�� 5HWHQWLRQ�RI�OLPLWHG�HQWU\��H[FOXVLYH�
�� &ORVXUHV�IRU�ELRORJLFDO�HFRORJLFDO�SXUSRVHV
�� &RQWLQXHG�XVH�RI�(&%0�%\�FDWFK�PLWLJDWLRQ�JHDU
�� 2QJRLQJ� UHVHDUFK�� GDWD� FROOHFWLRQ� 	� FRPSOLDQFH� SURJUDPV� ± PD\� YDU\�

ZLWK�HDFK�V\VWHP
�� 1HHG�WR�FRQVLGHU�HFRQRPLFV

&ULWHULD
�� (TXLWDEOH� QHHG� WR� LGHQWLI\� H[LVWLQJ� VKDUHV� 	� GHWHUPLQH� WUDQVODWLRQ�

IRUPXOD�� WKH� µVKDUH¶� RI� ULJKWV� KHOG� XQGHU� RQH� V\VWHP� PXVW� QRW� EH�
GLPLQLVKHG�LQ�PRYLQJ�WR�D�QHZ�V\VWHP�

�� )OH[LEOH� 	� $GMXVWDEOH�� RSHUDWRUV� QHHG� IOH[LELOLW\� WR� DGDSW� WR� FKDQJLQJ�
FLUFXPVWDQFHV� 	� WR� PD[LPLVH� UHWXUQV�� ILVKHU\� QHHGV� WR� EH� DGMXVWHG� WR�
UHVSRQG�WR�ELRORJLFDO�RU�HFRQRPLF�FKDQJHV��

�� 5HVSRQVLYH� FDSDEOH RI� DGMXVWLQJ� WKH� ILVKHU\� RQ� HLWKHU� ELRORJLFDO� RU�
HFRQRPLF�JURXQGV�LQ�D�WLPHO\�PDQQHU�

�� 7UDQVIHUDEOH��DOORZV�RSHUDWRUV�PD[LPXP�IOH[LELOLW\� WR� WUDGH�XS�RU�GRZQ�
WR�VXLW�WKHLU�RZQ�RSHUDWLRQDO�PDUNHW�GHPDQGV�

�� (FRQRPLFDOO\�HIILFLHQW� UHWDLQLQJ�DV�IHZ�LQSXWV�DV�SRVVLEOH�WR�PD[LPLVH�
RSSRUWXQLW\�IRU�HFRQRPLFDOO\�HIILFLHQW�H[SORLWDWLRQ�

�� 6LPSOH� 	� &RVW� (IIHFWLYH� WR� PDQDJH� HDVLO\� XQGHUVWRRG� E\� LQGXVWU\��
VLPSOH�DGPLQLVWUDWLRQ�	�HQIRUFHPHQW��OHJDOO\�GHIHQVLEOH�

7KH�EHQHILWV
�� 6HFXUH�RQ�JRLQJ�DFFHVV��SURSHUW\�ULJKWV�� IRU� LQGXVWU\��VRXQG� LQYHVWPHQW�

EDVH�IRU�ILQDQFLHUV�
�� )OH[LELOLW\� IRU� RSHUDWRUV� ± LQGLYLGXDO� GHFLVLRQV� WR� EX\�� VHOO� RU� OHDVH� DUH�

PDUNHW�EDVHG��QRW�*RYHUQPHQW�GULYHQ�
�� (IIHFWLYH� WRRO� WR� EDODQFH� ILVKLQJ� HIIRUW� DQG� ELRORJLFDO� 	� HFRQRPLFDO�

VXVWDLQDELOLW\�
�� $Q�HTXLWDEOH�WRRO�IRU�DGMXVWPHQW�LQ�WKH�ILVKHU\�ZKHQ�UHTXLUHG��DGMXVWPHQW�

SURSRUWLRQDO�DFURVV�WKH�IOHHW��

7\SHV�RI�,QGLYLGXDO�7UDQVIHUDEOH�)LVKLQJ�5LJKWV
�� ,QSXW�FRQWUROV��JHDU�XQLWV��ERDW�XQLWV��ERDW�GD\V��WLPH�XQLWV��HIIRUW�XQLWV��

SRW�XQLWV��,QGLYLGXDO�7UDQVIHUDEOH�(IIRUW�8QLWV�RU�,7(V��
�� 2XWSXW�FRQWUROV��,QGLYLGXDO�7UDQVIHUDEOH�4XRWDV��,74V��± LVVXHG�DV�NLORV�

RI�SUDZQV�

,QSXW�&RQWUROV
7KH�IROORZLQJ�UHSUHVHQW�SRVVLEOH�LQSXW�XQLWV��WKURXJK�DQ�,7)�V\VWHP�
%RDW�'D\V�7LPH�8QLWV�± OLFHQFHV�DUH�DOORFDWHG�D�VHW�QXPEHU�RI�QLJKWV RU�D�WLPH�
XQLW�ZKLFK�DOORZ�DFFHVV�WR�WKH�ILVKHU\��$�WLPH�XQLW�ZRXOG�EH�D�SHUFHQWDJH�RI�WRWDO�
DOORZDEOH�QLJKWV�DOORZHG�IRU�D�VHDVRQ�ZKLFK�ZRXOG�EH�DGMXVWHG�DFFRUGLQJ�WR�WKH�
VWRFN� OHYHOV��7KH�QLJKWV�RU� WLPH�XQLWV� FRXOG�EH� WUDGHG� WKURXJK�HLWKHU� OHDVLQJ� RU�
VDOH�
(IIRUW�8QLWV�± FDQ� UHSUHVHQW�JHDU� W\SH�E\� WLPH�RU� VZHSW�DUHD�RU� YHVVHO� VL]H�E\�
WLPH�� �6LPLODUO\� WR� WLPH�XQLWV�� D�JHDU�XQLW�ZRXOG�EH� LVVXHG� WR� OLFHQFHV�RQ�D�XQLW�
EDVLV���7KH�QXPEHU�RI�XQLWV�ZRXOG�EH�LQIOXHQFHG�E\�WKH�DYDLODEOH�VWRFN�
*HDU� 8QLWV� ± UHSUHVHQW� DQ� DOORFDWLRQ� RI� HTXLSPHQW� ZKLFK� FDQ� EH� WUDQVIHUUHG�
EHWZHHQ�YHVVHOV��VXFK�DV�KHDG�OLQH�OHQJWK�
%HQHILW

x *HQHUDOO\�DFFHSWDEOH�WR�LQGXVWU\�± RIWHQ�EDVHG�RQ�FDWFK�KLVWRU\�
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x *HQHUDOO\�PRUH�FRVW�HIIHFWLYH��

x )OH[LEOH�DQG�UHVSRQVLYH�IRU�DGMXVWPHQW��

x %HQHILWV� RI LQGLYLGXDO� GHFLVLRQV� WR� LQFUHDVH� HIILFLHQF\� GLVVLSDWHG� DFURVV�
WKH�IOHHW�

5LVN
x 1RW�DOZD\V�HIIHFWLYH�DW�FRQWUROOLQJ�HIIRUW��
x &DQ�LPSRVH�HFRQRPLF�LQHIILFLHQFLHV�

x 5HQW�GLVVLSDWLRQ�FDQ�RFFXU� LI� FDSDFLW\�DGMXVWPHQW�GRHVQ¶W� RFFXU� �ILVKLQJ�
LQHIILFLHQWO\��

2XWSXW &RQWUROV
2XWSXW� FRQWUROV� FDQ� EH� UHSUHVHQWHG� E\� ,QGLYLGXDO� 7UDQVIHUDEOH� 4XRWDV� �,74V����
7KH� ,74V� ZRXOG� EH� HVWDEOLVKHG� WKURXJK� D� 7RWDO� DOORZDEOH� &DWFK� �7$&�� ZKLFK�
UHOLHV�RQ�UHVHDUFK�DQG�D�SURYHQ�ELR�HFRQRPLF�PRGHO���,74V�UHVXOW�LQ�DQ�DOORFDWLRQ�
RI�NJ�WR�HDFK�OLFHQFH�KROGHU�
$VVXPSWLRQV�IRU�,74

x 5HTXLUHV� UREXVW� VFLHQWLILF� GDWD� �� VWRFN� DVVHVVPHQW� ��� HFRQRPLFV� LI�
PDQDJLQJ� WR�0(<��	�7$&�SUHGLFWLQJ�PHWKRGRORJ\�± VXUYH\� LQIRUPDWLRQ�
FDQ�DVVLVW���7KH�DFFXUDF\�RI�SUHGLFWLYH�PRGHOV�DUH�LPSRUWDQW�DV�DQ�XQGHU�
SUHGLFWLRQ� UHVXOWV� LQ�XQGHUXWLOLVDWLRQ�	�DQ�RYHU�SUHGLFWLRQ�FDQ�UHVXOW� LQ�D�
VWRFN�FROODSVH�

x 0RGHOV�DUH�KHDYLO\�UHOLDQW�RQ�GDWD��LQFOXGLQJ�DQQXDO�GDWD�FROOHFWLRQ�

x %HVW�UHVXOWV�JHQHUDOO\�LQ�VLQJOH�ORQJ�OLYHG�VSHFLHV�

x )HZ�VKRUW� OLIH�F\FOH��OHVV�WKDQ���\HDUV��PXOWL�VSHFLHV�ILVKHULHV�PDQDJHG�
XQGHU� ,74V� WKRXJK� VRPH� KLJK� YROXPH�� KLJK� YDOXH� ILVKHULHV� HJ� $IULFDQ�
DQFKRY\�VDUGLQH���1=�DUURZ�VTXLG�	�,FHODQGLF�FDSHOLQ�ILVKHULHV�

x 1R� SUDZQ� ILVKHU\� FXUUHQWO\�PDQDJHG� XQGHU� ,74V� �0R]DPELTXH� 6KULPS�
ILVKHU\�FORVHU�WR�7RWDO�$OORZDEOH�&DWFK�V\VWHP��

x 13)�LQYHVWLJDWLQJ�,74V�

x )OH[LELOLW\� WR� PD[LPLVH� FDWFK� IRU� OHDVW� FRVW�� HFRQRPLF� HIILFLHQFLHV��
IDFLOLWDWHV�IOH[LEOH�WUDGH�DXWRQRPRXV�DGMXVWPHQWV��OLPLWV�FDWFK�

x 6LQJOH�VSHFLHV�ILVKHULHV�DUH�PRUH�VXLWDEOH�WR�TXRWD�PDQDJHPHQW��VXEMHFW�
WR�VWRFN�VWDWXV���

x 3RWHQWLDO�ORVV�RI�UHYHQXH�IURP�KLJK�JUDGLQJ�DQG�GLVFDUGV��

x &RPSOLDQFH�� UHVHDUFK� DQG� DGPLQLVWUDWLYH� FRVW� DUH� KLJKHU�� � 1HHG� WR�
FRQVLGHU�KRZ�FR�PDQDJHPHQW�PD\�RIIVHW�WKHVH�FRVWV�

x ,VVXHV�RI�µFRUSRUDWLVDWLRQ¶�DQG�FRQFHQWUDWLRQ�RI�RZQHUVKLS�

$OORFDWLRQ
x $OORFDWLRQ� LV� WKH� FRQWURYHUVLDO� LVVXH� LQ� PRYLQJ� WR� DQ\� QHZ� V\VWHP� RU�

LPSOHPHQWLQJ�DGMXVWPHQW�SURJUDPV�

x )LVKHULHV� DUH� JHQHUDOO\� PRUH� LQWHUHVWHG� LQ� ZKDW� WKH\� DUH� JRLQJ� WR� JHW�
UDWKHU�WKDQ�KRZ�D�QHZ�V\VWHP�ZRUNV�

x )LVKLQJ� KLVWRU\� �FDWFK�� YHVVHO� VL]H�� DQG� KRUVHSRZHU��� ILQDQFLDO�
LQYHVWPHQW�� DGPLQLVWUDWLYH� GHFLVLRQ�� DXFWLRQ�WHQGHU� DUH� DOO� PHFKDQLVPV�
XVHG�LQ�DOORFDWLRQV�

��� &RPSDQ\�PRGHO�VHOI�JRYHUQDQFH
7KH� FRPSDQ\� PRGHO� LV� EDVHG� RQ� WKH� H[SHULHQFH� RI� WKH� &KDOOHQJHU� 6FDOORS�
&RPSDQ\�� ,Q� UHVSRQVH� WR� GZLQGOLQJ� VWRFN� DQG� WKH� HVWDEOLVKPHQW� RI� D� VHHGLQJ�
SURJUDP�� WKH� LQGLYLGXDO� OLFHQFHV� LQ� WKH� VFDOORS� LQGXVWU\� LQ� 1HZ� =HDODQG�
&KDOOHQJHU�UHJLRQ�FRPELQHG�WR�HVWDEOLVK�D�FRPSDQ\� WR�PDQDJH�WKH�EXVLQHVV�RI�
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UHVHHGLQJ�DUHDV���/DWHU�IXUWKHU�VWHSV�ZHUH�WDNHQ�WR�PDQDJH�WKH�ILVKHU\��LQFOXGLQJ�
WKH� VFLHQFH� DQG� GDWD� FROOHFWLRQ� UHVXOWLQJ� LQ� WKH� FRPSDQ\� PRYHG� WKH� ILVKHU\�
WRZDUGV�VHOI�PDQDJHPHQW���7KH�IROORZLQJ�DUH�NH\�SRLQWV�

x 6HOI�JRYHUQDQFH� RU� D� FRPSDQ\� PRGHO� LV� IRFXVHG� RQ� LQWHUQDOL]LQJ� WKH�
GHFLVLRQV�UHODWHG� WR� ILVKLQJ�DQG� ILVKHULHV�PDQDJHPHQW�± VKRUW� WHUP�DQG�
ORQJ�WHUP�± ZLWKLQ�WKH�LQGXVWU\�

x ,W� LV�DERXW�HPSRZHULQJ�WKH�LQGXVWU\�WR�WDNH�DGYDQWDJH�RI�SURSHUW\�ULJKWV�
WR�LQFUHDVH�WKH�YDOXH�GHULYHG�IURP�WKH�UHVRXUFH�

x $OORZV� OLFHQFH� KROGHUV� WR� KDYH� PRUH� IOH[LELOLW\� WR� WDNH� DFWLRQ� WR� PDNH�
GHFLVLRQV�WR�RSWLPLVH�UHYHQXHV�DQG�UHGXFH�FRVWV�

x 6WURQJ�SURSHUW\� ULJKWV� WRJHWKHU�ZLWK�VHOI�JRYHUQDQFH�DOORZV�D� ILVKHU\� WR�
RSHUDWH�DV�D�VROH�RSHUDWRU�

x ,QWHUQDOLVH� GHFLVLRQV� DERXW� ULVN� DQG� IXWXUH� SULFHV� WR� VHW� FDWFKHV� WR�
PD[LPLVH�WKH�SUHVHQW�YDOXH�RI�WKH�DYDLODEOH�UHVRXUFH�

x 0DNH� HFRQRPLFDOO\� HIILFLHQW� GHFLVLRQV� DERXW� WKH� QDWXUH� DQG� H[WHQW� RI�
UHVHDUFK�VHUYLFHV�DQG�FRPSOLDQFH�

x )LVKHUPHQ� ZRUN� WRJHWKHU� DV� FR�RZQHUV� WR� PDNH� WRXJK� HFRQRPLF�
GHFLVLRQV�DQG�FROOHFWLYHO\�EHQHILW�IURP�WKRVH�GHFLVLRQV�

��� %X\�RXWV��RU�EX\�XSV�
$Q�DOWHUQDWLYH�PHDVXUH� LV� WR�EX\� RXW�ERDWV� IURP� WKH� ILVKHU\�� �7KLV� LQ� HIIHFW�ZLOO�
DOORZ� WKH� UHPRYHG� HIIRUW� DQG� FDWFK� WR� EH� GLVWULEXWHG� EHWZHHQ� WKH� UHPDLQLQJ�
YHVVHOV��SRWHQWLDOO\� LQFUHDVLQJ� UHYHQXH� IRU� UHPDLQLQJ�EXVLQHVVHV�� �$�EX\�RXW�DW�
WKLV�SRLQW�LQ�WLPH�ZRXOG�QRW�UHFHLYH�GLUHFW�ILQDQFLDO�VXSSRUW�IURP�WKH�*RYHUQPHQW��
DV�VXFK��D�IXQGLQJ�PHFKDQLVP�ZRXOG�QHHG�WR�EH�GHYHORSHG���
$�EX\�RXW�RI�WKH�ILVKHU\�ZRXOG�QHHG�WR�FRQVLGHU�YDOXH�RI�UHPRYLQJ�HIIRUW�IURP�WKH�
ILVKHU\�DJDLQVW� WKH�FRVWV�JHQHUDWHG�E\� LWV� UHPRYDO�FRPELQHG�ZLWK� WKH�DGGLWLRQDO�
FRVWV� LQFXUUHG� WKURXJK�KDUYHVWLQJ�JUHDWHU� YROXPHV�RI�SUDZQV�� �'HWHUPLQLQJ� WKH�
YDOXH�RI�OLFHQFHV�ZRXOG�QHHG�WR�EH�FRQVLGHUHG��ZKLFK�FRXOG�SRWHQWLDOO\�LQIOXHQFH�
ZKHWKHU�WKH\�DUH�FRPSXOVRULO\�RU�YROXQWDULO\�DFTXLUHG�
$� OLPLWDWLRQ�RI�EX\�EDFNV� LV� WKDW� LW� LV�GRHV�QRW�HVWDEOLVK�DQ�RQJRLQJ�PHFKDQLVP�
ZKLFK�FDQ�DGMXVW�WR�IXWXUH�FKDQJHV�LQ�HFRQRPLF�FRQGLWLRQV���7KHUH�DUH�DOVR�ULVNV�
RI� LQFUHDVHV� LQ� FDSLWDO� LQYHVWPHQW� ZKLFK� FRXOG� OHDG� WR� HURVLRQ� RI� LPSURYHG�
UHYHQXH�LQ�WKH�UDFH�WR�FDWFK�PRUH�SUDZQV�
7KH� RSWLRQ� RI� EX\LQJ� XS� WKH� *XOI� RI� 6W� 9LQFHQW� DQG� RWKHU� ILVKHULHV� LV� D�
FRQVLGHUDWLRQ�� ZKLFK� ZLOO� DOORZ� DQ� H[SDQVLRQ� RI� WKH� ILVKHU\�� 6LPLODU� LVVXHV�
VXUURXQG�D�EX\�XS�DV�ZLWK�D�EX\�EDFN��L�H��YDOXHV��GHEW�OHYHOV�DQG�EHQHILW�

��� $PDOJDPDWLRQV
7KH�FRQFHSW�RI�DPDOJDPDWLQJ�OLFHQFHV�LV�HTXLYDOHQW�WR�LPSOHPHQWLQJ�D�JHDU�XQLW��
VXFK�DV�KHDGOLQH�OHQJWK��WKHQ�KDOYLQJ�LW��&RQVLGHUDWLRQ�LQ�DQ�DPDOJDPDWLRQ�ZRXOG�
UHTXLUH� DQ�XQGHUVWDQGLQJ� RI� WKH�YDOXH�RI� WKH�DPDOJDPDWHG� OLFHQFHV�� WUDQVIHU�RI�
FRVWV�DVVRFLDWHG�ZLWK� WKH� UHPDLQLQJ� YHVVHOV�HWF�� �2WKHU� IDFWRUV� WR�FRQVLGHU�DUH�
ZKHWKHU� WKH� DPDOJDPDWLRQV� ZRXOG� EH� FRQVLGHUHG� FRPSXOVRU\� RU� ZRXOG� EH�
FRQVWLWXWHG�DV�D�FRPSRQHQW�RI�D�EX\�EDFN�VFKHPH�DV�LPSOHPHQWHG�LQ�6KDUN�%D\�
$PDOJDPDWLRQV�� VLPLODUO\� WR� EX\� EDFNV�� VKDUH� VLPLODU� DGYDQWDJHV� DQG�
GLVDGYDQWDJHV�

��� 3DUDPHWHUV�IRU�FRQVLGHUDWLRQ
7KH�IROORZLQJ�LV�D�OLVW�RI�SDUDPHWHUV�WKDW�VKRXOG�EH�FRQVLGHUHG�LQ�GHWHUPLQLQJ�DQ\�
IXWXUH� FKDQJHV�� � 7KH\� PD\� DVVLVW� LQ� FODULI\LQJ� DQG� ZHLJKLQJ� XS� RSWLRQV� RI�
SDUWLFXODU�VWUDWHJLHV�WKDW�PD\�EH�UHFRPPHQGHG�

x 06&� &HUWLILFDWLRQ ± PD\� LPSURYH� YDOXH� RI� SURGXFW� DQG� HQVXUH� WKDW�
FKDQJHV�ILW�ZLWKLQ�WKH�06&�FULWHULD�

x 5HDO� 7LPH�0DQDJHPHQW ± FXUUHQW�PDQDJHPHQW� VWUDWHJ\� WR� XVH� VWRFN�
DVVHVVPHQW�DQG�VSRW�VXUYH\V�WR�GHFLGH�RQ�KDUYHVW�VWUDWHJLHV��FUHDWLQJ�D�
VXVWDLQDEOH�IOH[LEOH�DSSURDFK�WR�DFFHVV�WKH�ELRPDVV�
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x (FRV\VWHP�DQG�7(36�LPSDFWV ± QHHG�WR�FRQVLGHU�DQ\�FKDQJHV�RI�ULVN�
RU�LPSDFWV�RQ�WKH�HFRV\VWHP�DQG�7(36�

x 6WRFN�PDQDJHPHQW ± HQVXUH�WKDW�SUDZQ�ELRPDVV�LV�PDQDJHG�

x 6XUYH\�&RVW�± WKH�FRVW�RI�XQGHUWDNLQJ�VWRFN�DVVHVVPHQW�DQG�HFRORJLFDO
LPSDFW�UHVHDUFK�

x &XOWXUH�RI�6*�SUDZQ�ILVKHU\ ± IDPLO\�RZQHG�EXVLQHVVHV�ZLOO� LQIOXHQFH�
VWUDWHJLHV�DQG�DELOLW\�WR�DGDSW�WR�FKDQJH�

x &UHZ�PDLQWHQDQFH ± PDLQWDLQ�SURGXFW�TXDOLW\�DQG�ORZ�2+6:�ULVNV�

x &RPSOLDQFH�FRVW ± QHHG� WR�FRQVLGHU� WKH�FKDQJHV� LQ�FRPSOLDQFH�FRVWV�
ZLWK�DQ\�PDQDJHPHQW�FKDQJHV�

x 0DQDJHPHQW�FRVWV ± QHHG�WR�FRQVLGHU�DQ\�PDQDJHPHQW�FRVW�ZLWK�DQ\�
FKDQJHV�LQ�WKH�ILVKHU\�

x &R� PDQDJHPHQW�± FRQVLGHU� WKH� LQYROYHPHQW�DQG� WDVNV�RI�3,56$�DQG�
WKH�$VVRFLDWLRQ�XQGHU�D�QHZ�PDQDJHPHQW�UHJLPH�

x ,QWHUQDO�DGMXVWPHQW�FRVWV�± DGMXVWPHQW�RI�WKH�ILVKHU\�PD\�UHVXOW�LQ�FRVW�
DVVRFLDWHG�ZLWK�PDNLQJ�DGMXVWPHQWV�

x &DUERQ�7D[�± PDQDJH�IXWXUH�LPSDFWV�RI�WKH�WD[�
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$33(1',;���

7KH� IROORZLQJ� H[WUDFWV�KDYH�EHHQ� LQFOXGHG� IURP�D�)$2� UHSRUW��*LOOHWW��5��*OREDO� VWXG\� RI� VKULPS�
ILVKHULHV��)$2�)LVKHULHV�7HFKQLFDO�3DSHU��1R�������5RPH��)$2�����������S�

³7KH� UHFHQW�ZRUOG�VKULPS�FDWFK� LV�DERXW�����PLOOLRQ� WRQQHV�SHU� \HDU��ZLWK�$VLD�DV� WKH�
PRVW�QRWHZRUWK\�DUHD�IRU�VKULPS�ILVKLQJ��:RUOG�SURGXFWLRQ�RI�VKULPS��ERWK�FDSWXUHG�DQG�
IDUPHG�� LV�DERXW���PLOOLRQ� WRQQHV��RI�ZKLFK�DERXW����SHUFHQW�HQWHUV� WKH�ZRUOG�PDUNHW��
6KULPS�LV�QRZ�WKH�PRVW� LPSRUWDQW� LQWHUQDWLRQDOO\� WUDGHG�ILVKHU\�FRPPRGLW\� LQ� WHUPV�RI�
YDOXH��,Q�PDQ\�WURSLFDO�GHYHORSLQJ�FRXQWULHV�� LW� LV�WKH�PRVW�YDOXDEOH�ILVKHU\�H[SRUW��WKH�
HPSOR\PHQW�DVSHFW�LV�DOVR�VLJQLILFDQW�´��

3URILWDELOLW\

,Q�H[DPLQLQJ�VKULPS�ILVKLQJ�LQ�WHQ�FRXQWULHV��RQH�RI�WKH�PDLQ�IHDWXUHV�WR�HPHUJH�LV�WKH�
FXUUHQW� ORZ� SURILWDELOLW\� RI� PDQ\� FRPPHUFLDO� VKULPS� ILVKLQJ� RSHUDWLRQV�� 7KH� W\SLFDO�
VLWXDWLRQ� FRQVLVWV� RI� ULVLQJ� FRVWV� �PDLQO\� IXHO�� DQG� IDOOLQJ� UHYHQXH� IURP� VKULPS� VDOHV�
�UHVXOWLQJ� WR� D� ODUJH� GHJUHH� IURP� FRPSHWLWLRQ� ZLWK� ORZHU�FRVW� IDUPHG� VKULPS�� LQ� DQ�
HQYLURQPHQW�ZKHUH�WKHUH�LV�RYHUFDSDFLW\��$�QXPEHU�RI�PHDVXUHV�WR�LPSURYH�WKH�FXUUHQW�
VLWXDWLRQ� RI� SRRU� SURILWDELOLW\� KDYH� EHHQ� LPSOHPHQWHG� RU� UHFRPPHQGHG�� 7KH� PRVW�
LPSRUWDQW� PHDVXUHV� DUH�� LQFUHDVHG� DWWHQWLRQ� WR� IXHO� FRVWV�� IOHHW� UHGXFWLRQ�� PDUNHW�
SURPRWLRQ��VXEVLGLHV�DQG�LPSRUW�EDUULHUV��7KH�EROGHVW�PRYH�WR�LPSURYH�WKH�SURILWDELOLW\�
RI�GRPHVWLF�VKULPS�ILVKLQJ�LQ�UHFHQW�\HDUV�KDV EHHQ�WKH�LQLWLDWLYH�LQ�WKH�8QLWHG�6WDWHV�WR�
UHVWULFW�WKH�LPSRUW�RI�IDUPHG�VKULPS�RQ�WKH�EDVLV�WKDW�LW�KDV�EHHQ�GXPSHG�RQ�WKH�PDUNHW�

5HVRXUFH�UHQW

5HVRXUFH� UHQW� FDQ� EH� GHILQHG� DV� WKH� GLIIHUHQFH� EHWZHHQ� WKH� UHYHQXH� IURP� D� ILVKHU\�
UHVRXUFH� DQG� WKH� FRVWV� RI� H[SORLWLQJ� LW�� LQFOXGLQJ� FDSLWDO� FRVWV�� ,Q� D� EURDGHU� VHQVH�� LI�
QRQ�PRQHWDU\�FRVWV�DQG�EHQHILWV�DUH�WDNHQ�LQWR�DFFRXQW��UHQW�FDQ�EH�FRQVLGHUHG�DV�WKH�
QHW� HFRQRPLF� UHWXUQ� IURP� D� ILVKHU\� WR� VRFLHW\�� *RRG� PDQDJHPHQW� UHJLPHV� WHQG� WR�
LQFUHDVH� UHQW�� RWKHUV�� HVSHFLDOO\� RSHQ� DFFHVV�� FDQ� GLVVLSDWH� LW�� 8QIRUWXQDWHO\��
LQIRUPDWLRQ�RQ�WKH�DPRXQW�RI�UHVRXUFH�UHQW�DYDLODEOH�DSSHDUV�WR�KDYH�EHHQ�HVWLPDWHG�
IRU�RQO\�D�IHZ�RI�WKH�ZRUOG¶V�VKULPS�ILVKHULHV�

3ULRULWL]LQJ�REMHFWLYHV

,W�LV�GLIILFXOW�WR�SULRULWL]H�WKH�LQFRQJUXRXV�DQG�FRQIOLFWLQJ�REMHFWLYHV�WKDW�DUH�RIWHQ�VHW�IRU�
VKULPS�ILVKHULHV��2Q�D�SUDFWLFDO� OHYHO��RQH�VLWXDWLRQ�LV�HVSHFLDOO\�FRPPRQ�± DWWHPSWLQJ�
WR�PD[LPL]H�HFRQRPLF�\LHOG�LQ�DQ�RSHQ�DFFHVV�UHJLPH��$Q�LPSRUWDQW�REMHFWLYH�RI�RSHQ�
DFFHVV�VKULPS�ILVKHULHV��SUREDEO\�PRUH�FRPPRQ�LQ�WKH�ZRUOG�WKDQ�UHVWULFWHG�DFFHVV��LV�
RIWHQ� WR� PD[LPL]H� HPSOR\PHQW�� 7KLV� LV�� KRZHYHU�� LQFRPSDWLEOH� ZLWK� WKH� HFRQRPLF�
HIILFLHQF\�QHHGHG�WR�JHQHUDWH�PD[LPXP�HFRQRPLF�\LHOG�

,PSDFWV�RI�VKULPS�IDUPLQJ�RQ�VKULPS�ILVKLQJ

7KH�PDLQ�HIIHFWV�RI�VKULPS�IDUPLQJ�RQ�VKULPS�ILVKLQJ�DUH�
�� HFRQRPLF�LPSDFWV�LQ�WKH�PDUNHWSODFH�
�� WKH�GHVWUXFWLRQ�RI�PDQJURYH�IRUHVWV�IRU�VKULPS�DTXDFXOWXUH�RSHUDWLRQV�
�� WKH�FDSWXUH�RI�VKULPS�SRVWODUYDH�DQG�EURRGVWRFN�IRU�IDUPLQJ�
�� HVFDSHV�RI�FXOWXUHG�VKULPS�LQWR�WKH�ZLOG�
�� WKH�³WUDVK�ILVK´�LVVXH�

2YHUDOO��VKULPS�IDUPLQJ�KDV�KDG�D�VXEVWDQWLDO� LPSDFW�RQ�VKULPS�ILVKLQJ�DFWLYLWLHV�� IURP�
WKH�ILVKHU\�OHYHO�WR�WKH�LQWHUQDWLRQDO�OHYHO��,QWHUDFWLRQ�LQ�WKH�PDUNHWSODFH�VHHPV�WR�KDYH�
WKH�PRVW�HIIHFW��DW�OHDVW�GXULQJ�WKH�SUHVHQW�SHULRG�RI ORZ�SURILWDELOLW\��7KH�WRWDO�LPSDFW�RI�
VKULPS�IDUPLQJ�FDQQRW�EH�TXDQWLILHG��EXW�WKH�QHW�UHVXOW�KDV�EHHQ�ORZHU�SULFHV�

)URP�WKH�PLG�����V�WR�������D�PDMRU�IHDWXUH�LQ�WKH�ZRUOG�VKULPS�PDUNHW�ZDV�JHQHUDOO\�
IDOOLQJ�SULFHV��:DUG�HW�DO�� ������� LQGLFDWH�WKDW� IURP������WR������ LQ�WKH�8QLWHG�6WDWHV��
H[�YHVVHO� SULFHV� GHFOLQHG� E\� ��� SHUFHQW� LQ� WKH�*XOI� RI�0H[LFR� DQG� ��� SHUFHQW� LQ� WKH�
6RXWKHUQ�$WODQWLF�6WDWHV�6KULPS�)LVKHU\��DV�LPSRUWV�LQFUHDVHG�E\�����SHUFHQW�
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,Q� -DSDQ�� WKHUH� ZDV� D� JHQHUDO� GRZQZDUG� WUHQG� LQ� SULFHV� IURP� WKH�PLG�����V�� ,Q� WKH�
(XURSHDQ�8QLRQ��(8���FRPELQHG�SHQDHLG�LPSRUW�SULFHV�PRVWO\�GHFOLQHG�IURP�������EXW�
SULFHV�IRU�VRPH�FDSWXUHG�VSHFLHV�LQFUHDVHG��&ROG�ZDWHU�VKULPS�SULFHV��DV�MXGJHG�IURP�
3DQGDOXV�ERUHDOLV�SULFHV�LQ�WKH�8QLWHG�.LQJGRP��VKRZ�D�GRZQZDUG WUHQG�IURP�WKH�PLG�
����V�� $OWKRXJK� LQFUHDVHG� DTXDFXOWXUH� SURGXFWLRQ� LV� WKH� PDLQ� FDXVH� RI� WKH� IDOO� LQ�
SULFHV��*OREHILVK��������DOVR�QRWHV�RWKHU�FDXVHV�LQ�WKH�HDUO\�����V�

'HPDQG�ZHDNHQHG�LQ�NH\�PDUNHWV��SDUWLFXODUO\�WKH�8QLWHG�6WDWHV�RI�$PHULFD��IROORZLQJ�
WKH�HYHQWV�RI����6HSWHPEHU��'LIILFXOW�HFRQRPLF�FRQGLWLRQV�LQ�-DSDQ��DV�ZHOO�DV�WKH�ZHDN�
\HQ��PHDQW� UHGXFHG�GHPDQG�DQG�GRZQZDUG�SUHVVXUH�RQ�SULFHV� LQ� WKDW�PDUNHW�� ,Q� WKH�
(8��WKH�DSSUHFLDWLRQ�RI�WKH�HXUR�YLV�j�YLV�WKH�GROODU�HIIHFWLYHO\�UHGXFHG�LPSRUW�SULFHV IRU�
VKULPS�SURGXFWV�QRUPDOO\�TXRWHG�LQ�GROODU�WHUPV�

6LQFH� ODWH� ������ WKH� VKULPS� SULFH� VLWXDWLRQ� KDV� FKDQJHG�� %HFDXVH� RI� KLJKHU� GHPDQG�
DQG�ORZHU�H[SHFWHG�DTXDFXOWXUH�SURGXFWLRQ��HVSHFLDOO\�LQ�7KDLODQG��VKULPS�SULFHV�KDYH�
EHHQ� LQFUHDVLQJ�� $W� OHDVW� SDUW� RI� WKH� LQFUHDVHG� GHPDQG� LV� IURP� 7KDLODQG� DQG� &KLQD�
ZKHUH�GRPHVWLF�FRQVXPSWLRQ�LV�ULVLQJ�

,PSRUWDQW�,VVXHV�LQ�WKH�6KULPS�7UDGH

7KUHH�LPSRUWDQW�LVVXHV�LQ�WKH�VKULPS�WUDGH�GHVHUYH�VSHFLDO�DWWHQWLRQ��WKH�8QLWHG�6WDWHV�
WUDGH�PHDVXUHV� UHODWLQJ� WR� WXUWOH� FRQVHUYDWLRQ��8QLWHG�6WDWHV� DQWL�GXPSLQJ� WDULIIV� DQG�
HFRFHUWLILFDWLRQ�RI�VKULPS�ILVKHULHV�

5HODWLYH�IXHO�FRQVXPSWLRQ�VWLOO�FRPSDUHV�IDYRXUDEO\�ZLWK�RWKHU�DQLPDO�SURWHLQ�SURGXFWLRQ�
V\VWHPV��:LWK�DQ�HQHUJ\�XVHG�HQHUJ\�SURGXFHG�UDWLRQ�RI��������DERXW����SHUFHQW���WKH�
IXHO� FRQVXPSWLRQ� LQ� ��� 1RUWK� $WODQWLF� ILVKHULHV� DSSHDUV� WR� EH� DERXW� ILYH� WLPHV�PRUH�
HIILFLHQW� WKDQ�EHHI�SURGXFWLRQ������ WLPHV�PRUH�WKDQ� ODPE�SURGXFWLRQ�� WKUHH�WLPHV�PRUH�
WKDQ�FKLFNHQ�SURGXFWLRQ������WLPHV�PRUH�WKDQ�VZLQH�SURGXFWLRQ�DQG�PXFK�PRUH�HIILFLHQW�
WKDQ�PRVW�DTXDFXOWXUH�V\VWHPV��7\HGPHUV��������

)XHO�6DYLQJ

$FFRUGLQJ�WR�WKH�WHQ�FRXQWULHV�VWXGLHG��RSHUDWLRQDO�PHDVXUHV�XVHG�LQ�VKULPS�ILVKHULHV�WR�
PLWLJDWH� IXHO� FRVW� LQFUHDVHV� LQFOXGH�� XVLQJ� PXOWLSOH� QHWV� �)LJXUH� ����� OLJKWHQLQJ� WKH�
ILVKLQJ�JHDU��XVLQJ�VOHG�W\SH�GRRUV�IRU�RWWHU�WUDZOLQJ��VZLWFKLQJ�IURP�RWWHU�WUDZOLQJ�WR�SDLU�
WUDZOLQJ�� UHGXFLQJ� E\FDWFK�� XVLQJ� LPSURYHG� QHWWLQJ�PDWHULDO�� DYRLGLQJ� WUDZOLQJ� DJDLQVW�
WLGDO� FXUUHQWV�� EDVLQJ� VKULPS� YHVVHOV� FORVHU� WR� ILVKLQJ� JURXQGV�� IXHOOLQJ� RIIVKRUH��
VPXJJOLQJ�IXHO��DQG�UHPDLQLQJ�LQ�SRUW�XQWLO�WKH�IXHO�DQG�RU�FDWFK�VLWXDWLRQ�LPSURYHV�

,PSURYLQJ�3URILWDELOLW\

$�QXPEHU�RI�PHDVXUHV� WR� LPSURYH� WKH�FXUUHQW�VLWXDWLRQ�RI�SRRU�SURILWDELOLW\�KDYH�EHHQ�
LPSOHPHQWHG� RU� VXJJHVWHG�� 7KH�PRVW� LPSRUWDQW� DUH� LQFUHDVHG� DWWHQWLRQ� WR� IXHO� FRVWV�
�GLVFXVVHG� LQ� &KDSWHU� ���� IOHHW� UHGXFWLRQ�� PDUNHW� SURPRWLRQ�� VXEVLGLHV� DQG� LPSRUW�
EDUULHUV�

&RQVLGHUDEOH�RSWLPLVP�LV�VKRZQ�E\�ERWK�ILVKHU\�PDQDJHUV�DQG�FRPPHUFLDO�RSHUDWRUV�LQ�
PDQ\�SDUWV�RI� WKH�ZRUOG� WKDW� UHGXFLQJ� WKH�QXPEHU�RI�YHVVHOV�SDUWLFLSDWLQJ� LQ�D� ILVKHU\�
ZLOO�LQFUHDVH�WKH�SURILWDELOLW\�RI�WKH�UHPDLQLQJ�YHVVHOV��7KLV�LV�RIWHQ�H[SUHVVHG�LQ�JHQHUDO�
WHUPV�EXW��LQ�1LJHULD�DQG�WKH�8QLWHG�6WDWHV��WKHUH�KDV�EHHQ�VRPH�TXDQWLWDWLYH�ZRUN�

��(FRQRPLF� UHYLYDO� �RI� WKH� VKULPS� ILVKHULHV� LQ�1LJHULD�� ZLOO� GHSHQG� XSRQ� HLWKHU� SULFHV�
ULVLQJ�RU�FDWFK�UDWHV�LPSURYLQJ��DV�WKHUH�LV�OLWWOH�VFRSH�WR�UHGXFH�FRVWV��,I�SULFHV�GRQ¶W�
UHERXQG�� WKHQ� WKH� SULQFLSDO� RSWLRQ� IDFLQJ� WKH� LQGXVWU\� PXVW� EH� WR� UHGXFH� RYHUDOO�
FDSDFLW\�WR�DOORZ�XQLW�FDWFK�UDWHV�WR�LQFUHDVH�IRU�WKH�UHPDLQLQJ�YHVVHOV��D�VLWXDWLRQ�WKDW�
PD\�EH�IDFHG�E\�PXFK�RI�WKH�ZRUOG¶V�VKULPS�ILVKHULHV��7KLV�LV�DOUHDG\�KDSSHQLQJ�ZLWK�
WKH� 1LJHULDQ� IOHHW� ± DQG� DQ� LQGLFDWLRQ� RI� WKH� HYHQWXDO� LPSDFW� RQ� WKH� IOHHW� LI� SULFHV�
UHPDLQ� DW� FXUUHQW� OHYHOV� FDQ� EH� HVWLPDWHG� DV� IROORZV� WR� UHVWRUH� SURILWDELOLW\�� FDWFK�
UDWHV�ZRXOG�QHHG� WR� LQFUHDVH�E\����SHUFHQW� �L�H�� IURP���� WR���� WRQQHV�SHU�ERDW�SHU�
\HDU���7KLV�ZRXOG�LPSO\�D�IOHHW�UHGXFWLRQ�RI�DW�OHDVW����SHUFHQW��RU�UHGXFLQJ�WKH�IOHHW�WR�
DURXQG����±����ERDWV��&KHPRQLFV��������



��

��:DUG� HW� DO�� ������� H[DPLQHG� WKH� HFRQRPLFV� RI� WKH� *XOI� RI� 0H[LFR� DQG� 6RXWKHUQ�
$WODQWLF�6WDWHV�6KULPS�)LVKHU\��6LPXODWLRQ�DQDO\VLV�IRXQG�WKDW�ZLWK�ORZ�VKULPS�SULFHV��
HFRQRPLF�SURILWV�DUH�QHJDWLYH�DQG��DW� WKH�HQG�RI�������D� UHGXFWLRQ�RI����SHUFHQW�RI�
SHUPLWV�OLFHQFHV� RI� WKH� ODUJH� YHVVHOV� ZRXOG� EH� QHHGHG� WR� \LHOG� SRVLWLYH� HFRQRPLF�
SURILWV�LQ�������)RU�VPDOO�YHVVHOV��SRVLWLYH�HFRQRPLF�SURILWV�FDQ�EH�DFKLHYHG�RQO\�IRU�
WKH����SHUFHQW�IOHHW�UHGXFWLRQ�

5HGXFWLRQV�LQ�VKULPS�IOHHW�VL]HV�WR�LPSURYH�SURILWDELOLW\�KDYH�EHHQ�XQGHUWDNHQ�LQ�VHYHUDO�
ORFDWLRQV�� LQFOXGLQJ�$XVWUDOLD�DQG� WKH� LQGXVWULDO� ILVKHULHV� LQ�0DGDJDVFDU��2Q� WKH�RWKHU�
KDQG�� VPDOO�VFDOH� VKULPS� ILVKHULHV� DUH� RIWHQ� XQSURILWDEOH�� EXW� WKHUH� DUH� IHZ� FDVHV�� LI�
DQ\�� ZKHUH� PDQDJHPHQW� KDV� UHGXFHG� VPDOO�VFDOH� VKULPS� ILVKLQJ� IOHHWV� WR� LPSURYH�
HFRQRPLF�SHUIRUPDQFH�

5HGXFWLRQ�LQ�IOHHW�VL]H�RU�FDSDFLW\��H�J��WKURXJK�YHVVHO�QXPEHUV�RU�JHDU�UHVWULFWLRQV��ZLOO�
QRW�QHFHVVDULO\�LQFUHDVH�SURILWDELOLW\�LQ�WKH�ORQJ�WHUP��,Q�LQSXW�FRQWUROOHG�ILVKHULHV��ZKLFK�
FRYHU�PRVW�VKULPS�ILVKHULHV��WKH�LQFHQWLYH�UHPDLQV�WR�LQQRYDWH�DQG�UHDUUDQJH�LQSXWV�WR�
EHFRPH�UHODWLYHO\�PRUH�HIIHFWLYH��(DFK�RSHUDWRU� LQWURGXFLQJ�DQ� LQQRYDWLRQ��H�J��D�QHZ�
QHW�RU�RWWHU�ERDUG�GHVLJQ��ZLOO�HQMR\�D�VKRUW�WHUP�EHQHILW��EXW�WKLV�ZLOO�GLPLQLVK�DV�RWKHUV�
DGRSW� WKH� QHZ� WHFKQRORJ\� DQG� HIIRUW� FUHHSV� IRUZDUGV�� HURGLQJ� SURILWDELOLW\� DV� ILVKLQJ�
FDSDFLW\�LQFUHDVHV�DQG�&38(�IDOOV�RU�VHDVRQV�VKRUWHQ�

0DUNHW� SURPRWLRQ� H[HUFLVHV� KDYH� EHHQ� FDUULHG� RXW� LQ� VHYHUDO� FRXQWULHV� WR� LPSURYH�
SURILWDELOLW\��7KH�0H[LFDQ�6KULPS�&RXQFLO��&RQVHMR�0H[LFDQR�GHO�&DPDUyQ��DQG�2FHDQ�
*DUGHQ� 3URGXFWV� RI� 6DQ� 'LHJR�� WKH� ODUJHVW� 0H[LFDQ� VKULPS� LPSRUWHU� LQ� WKH� 8QLWHG�
6WDWHV�� ODXQFKHG� D� PDUNHWLQJ� FDPSDLJQ� LQ� 0DUFK� ����� WR� SURPRWH� WKH� IODYRXU� DQG�
WH[WXUH� RI� VKULPS� IURP� 0H[LFR�� 7KH� FDPSDLJQ�� WRXWHG� DV� ³7KH� 1DNHG� 7UXWK� $ERXW�
6KULPS´��LV�GHVLJQHG�WR�JLYH�IDUPHG�DQG�ZLOG�0H[LFDQ�VKULPS�WKH�EUDQG�UHFRJQLWLRQ�WKDW�
SURGXFWV�VXFK�DV�&RORPELDQ�FRIIHH�DQG�0H[LFDQ�WHTXLOD�DOUHDG\�HQMR\�

:KHQ� \RX¶YH� JRW� VRPHWKLQJ� WKLV� JRRG�� ZK\� FRYHU� LW� XS"� 2XU� VRXWK�RI�WKH�ERUGHU�
EHDXWLHV� FRPH IURP� WKH� PRVW� SXUH� RFHDQ� ZDWHUV� RI� D� VXQ�GUHQFKHG� FOLPDWH�� 7KLV�
QXWULHQW�ULFK� HQYLURQPHQW� SDLUHG� ZLWK� WKH� 9,3� WUHDWPHQW� PHDQV� RXU� KDSS\� VZLPPHUV�
FRPH� WR�\RX�SHUIHFW� LQ� WDVWH�DQG� WH[WXUH�± DV� LV��$OO� \RX¶OO�HYHU� UHDOO\�QHHG�DUH�D� IHZ�
FXOLQDU\� HVVHQWLDOV� WR EULQJ� RXW� WKHLU� QDWXUDO� IODYRU�� 6LPSOH� LV� JRRG�� 1DNHG� LV� EHVW�
�ZZZ�PH[LFDQVKULPS�RUJ��

$W� OHDVW� VRPH�RI� WKH�SUHPLXP�SULFH�SDLG� IRU�0DGDJDVFDU� VKULPS� LQ�(XURSH�KDV�EHHQ�
REWDLQHG�WKURXJK�PDUNHW�SURPRWLRQ�H[HUFLVHV��7KH�1RUZHJLDQ�6HDIRRG�([SRUW�&RXQFLO�
KDV�DOVR�FDUULHG�RXW�VRPH�HIIHFWLYH�SXEOLFLW\�ZRUN�IRU�FROG�ZDWHU�VKULPS��)LJXUH�����

6RPH�PDUNHW�SURPRWLRQ�H[HUFLVHV�DUH�TXLFN�WR�WDNH�DGYDQWDJH�RI�QHZ�RSSRUWXQLWLHV��,Q�
6HSWHPEHU�������WKH�PDUNHWLQJ�JURXS�:LOG�$PHULFDQ�6KULPS��:$6,��DIILOLDWHG�ZLWK�WKH�
6RXWKHUQ� 6KULPS� $OOLDQFH� >8QLWHG� 6WDWHV� DQWL�GXPSLQJ� DFWLRQ@�� ODXQFKHG� D�PDUNHWLQJ�
FDPSDLJQ�DQG�IXQG�UDLVLQJ�DFWLYLWLHV�DVVRFLDWHG�ZLWK�QHZ�FRQFHUQ� LQ�WKH�8QLWHG�6WDWHV�
RYHU� WKH� VDIHW\� RI�&KLQHVH� VHDIRRG� SURGXFWV��:$6,� IHHOV� WKDW� WKLV� LV� FUHDWLQJ� D� QHZ�
VHOOLQJ� RSSRUWXQLW\� IRU� VKULPS� FDXJKW� LQ� WKH�8QLWHG�6WDWHV�� 7R� WDNH� DGYDQWDJH� RI� WKLV�
VLWXDWLRQ��:$6,� LQGLFDWHV�WKDW� LW�QHHGV�DGGLWLRQDO� IXQGV�WR�WKH�86����PLOOLRQ� LQ�IHGHUDO�
JUDQWV�UHFHLYHG�RYHU�WKH�ODVW�IRXU�\HDUV�IRU�WKH�PDUNHWLQJ�FDPSDLJQ��,QWUD)LVK��������

:KHQ�SURILWV�FROODSVHG� LQ�WKH�8QLWHG�6WDWHV�VKULPS�ILVKLQJ� LQGXVWU\��VHYHUDO�PHDVXUHV�
ZHUH� SURSRVHG� E\� 10)6�� LQFOXGLQJ� D� PDMRU� PDUNHWLQJ� SURJUDPPH�� $QDO\VLV� RI� WKLV�
SURSRVDO��:DUG�HW�DO��������VKRZHG�WKDW�PDUNHW�SURPRWLRQ�HIIRUWV�ZRXOG�KDYH�WR�UHVXOW�
LQ�D����SHUFHQW�LQFUHDVH�LQ�H[�YHVVHO�SULFH�WR�HOLPLQDWH�WKH�QHJDWLYH�HFRQRPLF�SURILWV�IRU�
VPDOOHU� YHVVHOV��$��� SHUFHQW� LQFUHDVH� LQ�H[�YHVVHO� SULFH�ZRXOG� LQFUHDVH� UHYHQXHV�E\�
����� SHUFHQW� DQG� HPSOR\PHQW� E\� ����� SHUFHQW�� 6LJQLILFDQWO\�� WKH� DQDO\VLV� FRQFOXGHG�
WKDW�PDUNHW� SURPRWLRQ� DQG�RWKHU� DWWHPSWV� WR� LPSURYH� SULFHV�ZRXOG� QRW� EH� VXFFHVVIXO�
XQOHVV�WKH�QXPEHU�RI�YHVVHOV�SDUWLFLSDWLQJ�LQ�WKH�VKULPS�ILVKHULHV�LV�OLPLWHG�

6XEVLGLHV� DUH� DQRWKHU� PHFKDQLVP� WKDW� KDV� EHHQ� XVHG� WR� LPSURYH� WKH� SURILWDELOLW\� RI�
VKULPS�ILVKLQJ��0RVW�RI�WKH�REYLRXV�VXEVLGLHV�DUH�UHODWHG�WR�IXHO�FRVWV��&KDSWHU�����EXW�
RWKHUV�DUH�JUDQWHG�RQ�D�SHU�YHVVHO�EDVLV��RU�FRQVLVW�RI�PHDVXUHV�VXFK�DV�WD[�ZDLYHUV��
ORZ�LQWHUHVW�ORDQV�RU�SURYLVLRQ�RI�LQIUDVWUXFWXUH��0DQ\��EXW�QRW�DOO��VXEVLGLHV�DUH�KDUPIXO�
�%R[� ����� 6HYHUDO� W\SHV� RI� VXEVLG\� LQWHUYHQWLRQV� KDYH� EHHQ� XVHG� IRU� VKULPS� ILVKLQJ��
LQFOXGLQJ�WKRVH�WR�UHGXFH�FRVWV�RI�VKLSEXLOGLQJ��$XVWUDOLD���WR�LPSRUW�YHVVHOV��,QGLD��DQG�



��

WR�ILW�RXW�YHVVHOV��1LJHULD���,Q�JHQHUDO��WKH�IXOO\�RU�RYHUH[SORLWHG�QDWXUH�RI�PDQ\�VKULPS�
ILVKHULHV�KDV�WHQGHG�WR�UHGXFH�JRYHUQPHQW�HQWKXVLDVP�IRU�VXEVLGLHV��ZKLOH�VKRFNV�VXFK�
DV� IXHO�SULFHV�DQG�FRPSHWLWLRQ�ZLWK� IDUPHG�VKULPS�KDYH� UHVXOWHG� LQ�PRUH�SUHVVXUH�RQ�
JRYHUQPHQWV�WR�JUDQW�VXEVLGLHV��6XEVLGLHV�WR�VKULPS�ILVKHULHV�DUH�HVSHFLDOO\�VHQVLWLYH��
.XUD�HW�DO���������PDNH�D�VWURQJ�FDVH�WKDW�JRYHUQPHQW�ILVKLQJ�VXEVLGLHV�DUH�D�OHDGLQJ�
IDFWRU�LQ�WKH�H[FHVV�FDSDFLW\�RI�WKH�ZRUOG¶V�IOHHWV��,W�LV�ZHOO�NQRZQ�WKDW�PDQ\��LI�QRW�PRVW��
RI�WKH�ZRUOG¶V�VKULPS�ILVKHULHV�VXIIHU�IURP�RYHUFDSDFLW\�� ,W� LV�WKHUHIRUH�LURQLF�WKDW�PDQ\�
RI�WKHVH�ILVKHULHV�FRQWLQXH�WR�UHFHLYH�YDULRXV�W\SHV�RI�VXEVLGLHV�

7KH�EROGHVW�PRYH�WR�LPSURYH�SURILWDELOLW\�RI�VKULPS�ILVKLQJ�LQ�UHFHQW�\HDUV�KDV�SUREDEO\�
EHHQ� WKH� LQLWLDWLYH� LQ� WKH�8QLWHG�6WDWHV� WR� UHVWULFW� WKH� LPSRUW� RI� IDUPHG� VKULPS�RQ� WKH�
EDVLV�WKDW�LW�KDV�EHHQ�GXPSHG�RQ�WKH�PDUNHW��,Q�'HFHPEHU�������WKH�6RXWKHUQ�6KULPS�
$OOLDQFH� �66$��� D� OREE\LQJ� RUJDQL]DWLRQ� IRUPHG� E\� VKULPS� ILVKHUV� DQG� SURFHVVRUV� LQ�
HLJKW�VRXWKHUQ�VWDWHV��ILOHG�DQ�DQWL�GXPSLQJ�SHWLWLRQ�ZLWK�WKH�8QLWHG�6WDWHV�'HSDUWPHQW�
RI�&RPPHUFH�DJDLQVW�VKULPS�IDUPV�LQ�%UD]LO��&KLQD��(FXDGRU��,QGLD��7KDLODQG�DQG�9LHW�
1DP��,Q�-XO\�������WKH�'HSDUWPHQW�LPSRVHG�GXWLHV�YDU\LQJ�XS�WR�����SHUFHQW�RQ�WKHVH�
FRXQWULHV�� 66$� FODLPHG� LW� ZDV� VHHNLQJ� SURWHFWLRQ� IURP� DQ� XQIDLU� WUDGH� SUDFWLFH�� EXW�
VRPH�FRPPHQWDWRUV�VDZ�LW�DV�D�IRUP�RI�XQIDLU�SURWHFWLRQ�IURP�IRUHLJQ�FRPSHWLWLRQ��7KH�
8QLWHG�6WDWHV�VKULPS�LQGXVWU\�LV�OLNHO\�WR�KDYH�SURILWHG�LQ�WKUHH�ZD\V�IURP�WKH�WDULII��IURP�
UHGXFLQJ� WKH�TXDQWLW\�RI� LPSRUWHG�SURGXFW�RQ� WKH�8QLWHG�6WDWHV�PDUNHW�� IURP�D�8QLWHG�
6WDWHV� ODZ��WKH�³%\UG�$PHQGPHQW´���ZKLFK�JLYHV� WKH�GXWLHV�FROOHFWHG� WR� WKH�DJJULHYHG�
8QLWHG�6WDWHV�SDUW\��VRPH�86�����PLOOLRQ���DQG�IURP�D�GHDO�EHWZHHQ�66$�DQG�IRUHLJQ�
SURGXFHUV� �ZRUWK� VHYHUDO� PLOOLRQ�� WR� DYRLG� UHDSSUDLVDO� RI� WKH� GXPSLQJ� GXWLHV �7KH�
(FRQRPLVW��������

$OWKRXJK�66$�HIIRUWV�ZHUH� LQLWLDOO\�VXFFHVVIXO��VXEVHTXHQW�DQDO\VLV�VKRZV�WKDW� IRUHLJQ�
HQWUHSUHQHXUV�UHDFWHG�FUHDWLYHO\�WR�WKZDUW�WKH�8QLWHG�6WDWHV�UHVWULFWLRQV��6KULPS�EX\HUV�
LQ�WKH�8QLWHG�6WDWHV�VZLWFKHG�WR�QHZ�VXSSOLHUV�RI�IUR]HQ VKULPS��DQG�IRUHLJQ�SURGXFHUV�
VXEMHFW�WR�WKH�WDULII�VZLWFKHG�SURGXFWLRQ�WR�VKULPS�SURGXFWV�H[HPSW�IURP�WKH�WDULII��7KH�
DPRXQW� RI� VKULPS� LPSRUWHG� LQWR� WKH�8QLWHG� 6WDWHV� DFWXDOO\� LQFUHDVHG� ± LQFOXGLQJ� WKDW�
IURP�PDQ\�FRXQWULHV�VXEMHFW�WR�WKH�DQWL�GXPSLQJ�PHDVXUHV��$FWLRQ�E\�WKH�8QLWHG�6WDWHV�
*RYHUQPHQW�DOVR� UHGXFHG� WKH� LPSDFW�� LQ�)HEUXDU\������� WKH� ³%\UG�$PHQGPHQW´��ZDV�
UHSHDOHG�DQG�LQ�$XJXVW�������(FXDGRU�ZDV�UHPRYHG�IURP�WKH�OLVW�RI�FRXQWULHV�VXEMHFW�WR�
WKH�H[WUD�GXW\��0DWKHZV�DQG�'XQDHYD��������

5HVRXUFH�5HQW

5HVRXUFH� UHQW� FDQ� EH� GHILQHG� DV� WKH� GLIIHUHQFH� EHWZHHQ� WKH� UHYHQXH� IURP� D� ILVKHU\�
UHVRXUFH� DQG� WKH� WRWDO� FRVWV� RI� H[SORLWLQJ� WKH� UHVRXUFH�� ,Q� D� EURDGHU� VHQVH�� LI�
QRQPRQHWDU\� FRVWV� DQG� EHQHILWV� DUH� FRQVLGHUHG�� UHQW� FDQ� EH� FRQVLGHUHG� DV� WKH� QHW�
HFRQRPLF�UHWXUQ�IURP�D�ILVKHU\�WR�VRFLHW\��,Q�OLPLWHG�DFFHVV�ILVKHULHV��UHVRXUFH�UHQW�FDQ�
EH� NHSW� E\� ILVKHUV� �DV� VXSHU� SURILWV�� RU� FROOHFWHG� E\� PDQDJHPHQW� DXWKRULWLHV� �DQG�
UHWXUQHG�WR�WKH�SXEOLF��WKURXJK�OLFHQFH�IHHV�

*RRG�PDQDJHPHQW�UHJLPHV�WHQG�WR�LQFUHDVH�UHQW��RWKHUV��HVSHFLDOO\�RSHQ�DFFHVV��FDQ�
GLVVLSDWH� LW�� $FFRUGLQJO\�� FKDQJHV� LQ� UHQW� FDQ� EH� DQ� LQGLFDWRU� RI� WKH� HFRQRPLF�
SHUIRUPDQFH�RI�D�ILVKHULHV�PDQDJHPHQW�DJHQF\��)RU�H[DPSOH��WKH�SHUIRUPDQFH�RI�WKH�
$)0$� LQ� PDQDJLQJ� VHYHUDO� VKULPS� ILVKHULHV� XQGHU� LWV� MXULVGLFWLRQ� LV� WR� VRPH� H[WHQW�
GHWHUPLQHG�E\�FKDQJHV�LQ�UHVRXUFH�UHQW�OHYHOV�RI�WKHVH�ILVKHULHV�

5HVRXUFH�UHQW�KDV�QRW�EHHQ�GHWHUPLQHG�IRU�PDQ\�VKULPS�ILVKHULHV�LQ�WURSLFDO�FRXQWULHV��
7KH�VLWXDWLRQ�LQ�,QGRQHVLD�VHHPV�W\SLFDO�ZKHUH��DFFRUGLQJ�WR�WKH�'LUHFWRU�RI�WKH�&HQWUH�
IRU�0DULQH�DQG�)LVKHULHV�6RFLR�(FRQRPLF�5HVHDUFK��WKHUH�KDYH�EHHQ�IHZ�UHQW�VWXGLHV�
RQ� DQ\� RI� WKH� ILVKHULHV� �$�� 3XUQRPR�� SHUVRQDO� FRPPXQLFDWLRQ�� 'HFHPEHU� �������
(OVHZKHUH�� PDQ\� ILVKHU\� PDQDJHUV� HQFRXQWHUHG� GXULQJ� WKH� SUHVHQW� VWXG\� DUH� RQO\�
YDJXHO\�DZDUH�RI� WKH�FRQFHSWV�UHODWHG�WR�UHVRXUFH�UHQW��)HZ�PDQDJHUV�DSSHDU� WR�XVH�
WKH�DPRXQW�RI�UHQW�ZKHQ�PDQDJLQJ�VKULPS�ILVKHULHV��&KDSWHU��� LQGLFDWHV�WKDW� LQ�PDQ\�
FRXQWULHV�� WKH�JURVV�YDOXH�RI� WKH�VKULPS�FDWFK� LV�RIWHQ�XVHG�E\�ILVKHULHV�PDQDJHUV�IRU�
PDNLQJ�GHFLVLRQV�� VXFK�DV� WUDGH�RIIV�EHWZHHQ� ILVKHULHV�� VLPSO\�EHFDXVH� WKH�QXPEHUV�
DUH� DYDLODEOH� DQG� FRPSDUDEOH�� 7KLV� LV� XQIRUWXQDWH�� EHFDXVH� UHVRXUFH� UHQW� LV� LQ�PDQ\�
UHVSHFWV�D�EHWWHU�LQGLFDWRU�RI�WKH�YDOXH�RI�D�ILVKHU\�WR�VRFLHW\�

,QIRUPDWLRQ� RQ� UHVRXUFH� UHQW� LV� UHDGLO\� DYDLODEOH� IRU� VHYHUDO� VKULPS� ILVKHULHV� LQ�
GHYHORSHG�FRXQWULHV�



��

�� *DOHDQR�HW�DO���������JLYH�WKH�UHQW�LQ�WKH�13)���$���PLOOLRQ�RI�UHVRXUFH�UHQW�LQ�WKH�
�������� VHDVRQ��� WKH� 7RUUHV� 6WUDLW� 3UDZQ� )LVKHU\� ��$���� PLOOLRQ� LQ� WKH� ��������
VHDVRQ���DQG�WKH�6RXWKHDVW�7UDZO�)LVKHU\���$��PLOOLRQ�DYHUDJH�IRU�VHYHUDO�\HDUV��

�� :DUG��������GHWHUPLQHV�WKH�UHVRXUFH�UHQW�OHYHO�IRU�WKH�*XOI�RI�0H[LFR�VKULPS�ILVKHU\�
LQ� WKH�8QLWHG� 6WDWHV� DW�86������ ELOOLRQ�� %\� LQWURGXFLQJ� RSWLPDO� \LHOG�PDQDJHPHQW�
VWUDWHJLHV� DQG� SURSHUW\� ULJKWV� LQWR� WKH� ILVKHU\�� D� UHQW� RI� 86������ ELOOLRQ� FRXOG� EH�
REWDLQHG�

�� &KULVWHQVHQ� DQG� 9HVWHUJDDUG� ������� VWDWH� WKDW� LQ� ����� WKH� UHQW� LQ� WKH�*UHHQODQG�
6KULPS� )LVKHU\� LQ� WKH� 'DYLV� 6WUDLW� ZDV� EHWZHHQ� 86������ PLOOLRQ� DQG� 86�������
PLOOLRQ�

/LPLWLQJ�DFFHVV�LV RIWHQ�GLIILFXOW�EXW��LI�LPSOHPHQWHG�LQ�WKH�HDUO\�VWDJHV�RI�D�ILVKHU\��WKH�
WUDQVLWLRQ� FDQ� EH� OHVV� H[SHQVLYH� DQG� PRUH� HIIHFWLYH�� 7ZR� H[DPSOHV� LOOXVWUDWH� WKH�
GLIIHUHQFH�� ,Q� ������ FRPPHUFLDO� SUDZQ� ILVKLQJ� EHJDQ� LQ� 6RXWK� $XVWUDOLD¶V� *XOI� RI� 6W�
9LQFHQW�� /LPLWHG HQWU\� ZDV� LQWURGXFHG� LQ� ����� DQG� SDUWLFLSDWLRQ� LQ� WKH� ILVKHU\� ZDV�
IXUWKHU�UHGXFHG�LQ�������,QGLFDWRUV�VKRZ�WKDW�WKH�PDQDJHPHQW�REMHFWLYHV�RI�³RSWLPL]LQJ�
HFRQRPLF�UHWXUQV�WR�VWDNHKROGHUV´�DUH�EHLQJ�DFKLHYHG��=DFKDULQ��������

,Q�7H[DV��8QLWHG�6WDWHV��VKULPS ILVKLQJ�GHYHORSHG�UDSLGO\�DIWHU������DQG�LQ�WKH�����V�D�
FORVHG� VHDVRQ� DQG� JHDU� UHVWULFWLRQV�ZHUH� LPSOHPHQWHG�� EXW� LQFUHDVHG�SDUWLFLSDWLRQ� LQ�
WKH�ILVKHU\�FUHDWHG�HFRQRPLF�SUREOHPV�IRU�WKH�VKULPS�IOHHWV��7R�LPSURYH�WKH�HFRQRPLF�
SHUIRUPDQFH�RI�WKH�VKULPS�ILVKLQJ�� LQ������WKH�7H[DV�/HJLVODWXUH�HQDFWHG�WKH�ILUVW�ED\�
DQG�EDLW� VKULPS� YHVVHO� OLFHQFH� OLPLWHG� HQWU\� SURJUDPPH��6LQFH� WKH� LPSOHPHQWDWLRQ� RI�
WKH� OLFHQFH� EX\�EDFN� SURJUDPPH�� WKH� 7H[DV� 6WDWH� *RYHUQPHQW� KDV� SXUFKDVHG� DQG�
UHWLUHG� ���� FRPPHUFLDO� VKULPS� ERDW� OLFHQFHV� ����� ED\� DQG� ���� EDLW�� DW� D� FRVW� RI�
DSSUR[LPDWHO\�86�����PLOOLRQ��7KLV�UHSUHVHQWV����SHUFHQW�RI�WKH�������OLFHQFHV�RI������

6LQFH� WKH� EX\�EDFN� SURJUDPPH� ZDV� QRW� HQWLUHO\� VXFFHVVIXO� DW� UHVWRULQJ� SURILWDELOLW\��
DGGLWLRQDO�PDQDJHPHQW�PHDVXUHV�ZHUH�LPSOHPHQWHG�LQ�������73:'��������

(FRQRPLF�,PSDFWV�LQ�WKH�0DUNHWSODFH

7KH�EHVW�VWXGLHG�H[DPSOH�RI�HFRQRPLF� LQWHUDFWLRQ�EHWZHHQ�VKULPS� ILVKLQJ�DQG�VKULPS�
IDUPLQJ� RFFXUUHG� D� IHZ� \HDUV� DJR�� ZKHQ� ODUJH� DPRXQWV� RI� FKHDS� LPSRUWHG� IDUPHG�
VKULPS� FDPH� RQ� WKH� PDUNHW� LQ� WKH� 8QLWHG� 6WDWHV�� ,Q� VLPSOLVWLF� WHUPV�� WKH� VXSSO\� RI�
VKULPS� RQ� WKH� ZRUOG� PDUNHW� VRDUHG� PDLQO\� DV� D� UHVXOW� RI� IDUPLQJ� RSHUDWLRQV�� SULFHV�
GHFUHDVHG�� LPSRUWV� LQWR� WKH� 8QLWHG� 6WDWHV� LQFUHDVHG�� DQG� SULFHV� SDLG� WR� GRPHVWLF�
ILVKHUV�IHOO��FDXVLQJ�D�GHPLVH�RI�ZDUP�ZDWHU�VKULPS�ILVKLQJ�LQ�WKH�FRXQWU\��$FFRUGLQJ�WR�
:DUG�HW�DO����������PDMRU�LPSDFWV�DUH�WKH�IROORZLQJ�

�� 6LQFH�������PXFK�RI� WKH�JURZWK� LQ�ZRUOG�VKULPS�SURGXFWLRQ�KDV�EHHQ� WKH�UHVXOW�RI�
VXFFHVVIXO� IDUPLQJ� DFWLYLWLHV� WKURXJKRXW� WKH� ZRUOG�� SDUWLFXODUO\� LQ� $VLD� DQG�� WR� D�
OHVVHU�H[WHQW�� LQ�6RXWK�DQG�&HQWUDO�$PHULFD��:RUOG�SURGXFWLRQ�RI� IDUPHG�VKULPS�LQ�
����� ZDV� DERXW� ���� PLOOLRQ� SRXQGV��� �OLYH� ZHLJKW��� ZKLFK� DFFRXQWHG� IRU�
DSSUR[LPDWHO\� �� SHUFHQW� RI� WRWDO� ZRUOG� SURGXFWLRQ� DW� WKH� WLPH�� %\� ������ IDUPHG�
SURGXFWLRQ�KDG�DGYDQFHG�WR�����ELOOLRQ�OLYH�ZHLJKW�SRXQGV��RU�PRUH�WKDQ����SHUFHQW�
RI�WRWDO�ZRUOG�ZDUP�ZDWHU�VKULPS�RXWSXW��

�� 7KHUH�ZDV�DQ����SHUFHQW� LQFUHDVH�LQ�ZRUOG�IDUPHG�VKULPS�SURGXFWLRQ�IURP������WR�
������ UHSUHVHQWLQJ�DQ�DGGLWLRQDO�����PLOOLRQ�SRXQGV�RI�VKULPS� �OLYH�ZHLJKW��RQ� WKH�
ZRUOG�PDUNHW�

�� )URP������WR������� LPSRUW�SULFHV��LQ�FRQVWDQW�8QLWHG�6WDWHV�GROODUV��GHFOLQHG�IURP�
86������ WR�86�������VKULPS� LPSRUWV� LQWR� WKH�8QLWHG�6WDWHV� LQFUHDVHG�E\�DERXW����
SHUFHQW��DQG�SULFHV�SDLG�WR�GRPHVWLF�ILVKHUV�GHFOLQHG�IURP�86������WR�86������

�� $QDO\VLV�VKRZV� WKDW� WKH�H[�YHVVHO�VKULPS�SULFH�VKRXOG�GHFOLQH����FHQWV�SHU�SRXQG�
IRU�HYHU\�KXQGUHG�PLOOLRQ�SRXQGV�RI�VKULPS�LPSRUWHG�LQWR�WKH�8QLWHG�6WDWHV�

�� $OWKRXJK� IDUPHG�VKULPS� LPSRUWV�ZHUH� UHVSRQVLEOH� IRU�PXFK�RI� WKH� SULFH�GHFUHDVH��
RWKHU� IDFWRUV� FRXOG� KDYH� FRQWULEXWHG�� LQFOXGLQJ� WKH� YDU\LQJ� FRQGLWLRQV� RI� QDWLRQDO�
HFRQRPLHV��WDULII�VWUXFWXUHV�DQG�WROHUDQFH�OHYHOV�IRU�EDQQHG�FKHPLFDO�VXEVWDQFHV�



��

6KULPS�SULFH�GHFOLQHV��DW�OHDVW�SDUWLDOO\�D�UHVXOW�RI�WKH�LQFUHDVHG�DYDLODELOLW\�RI�ORZ�FRVW�
IDUPHG�VKULPS��ZHUH�QRW�FRQILQHG�WR�WKH�8QLWHG�6WDWHV��)URP�WKH�PLG�����V�WR�������D�
PDMRU� IHDWXUH� LQ� WKH� VKULPS�PDUNHWV�ZDV� WKDW� SULFHV�ZHUH� JHQHUDOO\� IDOOLQJ�� ,Q� -DSDQ��
WKHUH� KDV� EHHQ� D� JHQHUDO� GRZQZDUG� WUHQG� LQ� SULFHV� IURP� WKH�PLG�����V�� ,Q� WKH� (8��
FRPELQHG�SHQDHLG�LPSRUW�SULFHV�PRVWO\�GHFOLQHG�IURP������WR�������

6LQFH�ODWH�������WKH�VKULPS�SULFH�VLWXDWLRQ�KDV�FKDQJHG��ZLWK�IDUPHG�VKULPS�RQFH�DJDLQ�
UHVSRQVLEOH�WR�VRPH�GHJUHH��/RZHU�WKDQ�H[SHFWHG�DTXDFXOWXUH�SURGXFWLRQ��HVSHFLDOO\�LQ�
7KDLODQG�� WRJHWKHU� ZLWK� LQFUHDVHG� $VLDQ� GRPHVWLF� FRQVXPSWLRQ�� KDYH� EHHQ� FDXVLQJ�
VKULPS�SULFHV�WR�LQFUHDVH�

*OREDOO\�� WKH� HIIHFWV� RI� FKHDS� IDUPHG� VKULPS� DUH� IHOW� LQ� PRVW� VKULPS� ILVKLQJ� IOHHWV��
HVSHFLDOO\� WKRVH� WKDW� WDUJHW� WKH� PDMRU� LQWHUQDWLRQDO� PDUNHWV�� 7KH� UHVXOWDQW� LQFRPH�
GHFOLQHV� DUH� D� PDMRU� FRPSRQHQW� RI� WKH� FXUUHQW� ZRUOGZLGH� VKULPS� ILVKLQJ� ³SURILW�
VTXHH]H´��7KH� W\SLFDO� FXUUHQW� VLWXDWLRQ� IRU� VKULPS�YHVVHOV� LV� ULVLQJ�FRVWV� �PDLQO\� IXHO��
DQG�IDOOLQJ�UHYHQXH�IURP�VKULPS�VDOHV��FRPSHWLWLRQ�ZLWK�ORZHU�FRVW�IDUPHG�VKULPS�EHLQJ�
D�PDMRU�FRPSRQHQW��LQ�DQ�HQYLURQPHQW�ZKHUH�WKHUH�LV�RYHUFDSDFLW\�

6HYHUDO� PHDVXUHV� DUH� EHLQJ� GLVFXVVHG� RU� LPSOHPHQWHG� WR� PLWLJDWH� WKH� DGYHUVH�
HFRQRPLF� HIIHFWV� RI� VKULPS� IDUPLQJ� RQ� VKULPS� ILVKLQJ�� $W� WKH� OHYHO� RI� WKH� LQGLYLGXDO�
YHVVHO��ORZ�VKULPS�SULFHV��IURP�ZKDWHYHU�FDXVH��UHGXFH�SURILWDELOLW\�DQG��FRQVHTXHQWO\��
WKH�PHDQV� WR� LQFUHDVH� UHYHQXH� �H�J��KLJKHU� FDWFK� UDWHV��RU� ORZHU�H[SHQVHV� �H�J�� IXHO�
HIILFLHQFLHV�� DUH� SXUVXHG�� $W� WKH� IOHHW� OHYHO�� FDSDFLW\� UHGXFWLRQ� LV� RIWHQ� DWWHPSWHG� LQ�
UHVWULFWHG�DFFHVV� ILVKHULHV��$W� WKH�QDWLRQDO� OHYHO��VXEVLGLHV�� WUDGH�SURPRWLRQ�DQG� WUDGH�
UHVWULFWLRQV�DUH�XVHG�

7KH�EROGHVW�H[DPSOH�RI�VXFK�D�WUDGH�UHVWULFWLRQ�ZDV�WKH�LQLWLDWLYH�LQ�WKH�8QLWHG�6WDWHV�WR�
UHVWULFW� WKH� LPSRUW� RI� IDUPHG� VKULPS�� RQ� WKH� EDVLV� WKDW� LW� KDG� EHHQ� GXPSHG� RQ� WKH�
PDUNHW� �&KDSWHU���� VHFWLRQ� ,PSRUWDQW� LVVXHV� LQ� WKH�VKULPS� WUDGH��� ,Q�'HFHPEHU�������
WKH� 6RXWKHUQ� 6KULPS� $OOLDQFH�� D� OREE\LQJ� RUJDQL]DWLRQ� IRUPHG� E\� VKULPS� ILVKHUV� DQG�
SURFHVVRUV�LQ�HLJKW�VRXWKHUQ�VWDWHV��ILOHG�DQ�DQWL�GXPSLQJ�SHWLWLRQ�ZLWK�WKH�8QLWHG�6WDWHV�
'HSDUWPHQW� RI� &RPPHUFH� DJDLQVW� VKULPS� IDUPV� LQ� %UD]LO�� &KLQD�� (FXDGRU�� ,QGLD��
7KDLODQG�DQG�9LHW�1DP��,Q�-XO\�������WKH�'HSDUWPHQW�LPSRVHG�GXWLHV�YDU\LQJ�XS�WR�����
SHUFHQW�RQ�IDUPHG�VKULPS�IURP�WKHVH�FRXQWULHV�



��

$SSHQGL[������ (FRQRPLF�,QGLFDWRUV�IRU�6*3)



��



��
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$SSHQGL[������ 6SHQFHU�*XOI�3UDZQ�)LVKHU\�(FRQRPLF�0RGHO

7KH�PRGHO� LV� LQ� D� UHODWLYHO\� EDVLF� IRUP� �HDUO\� VWDJH� RI� GHYHORSPHQW�� EXW� VXLWDEOH� IRU� ORRNLQJ� DW�
VFHQDULRV�WKDW�LQYROYH�YDULDWLRQV�WR�RQH�RU�PRUH�RI�WKH�IROORZLQJ�

x $QQXDO�FDWFK�
x 3ULFHV
x (IIRUW�FUHHS
x 1R��RI�ERDWV�OHDYLQJ�WKH�ILVKHU\�DQQXDOO\��DVVXPHG�WR�EH�OHDYLQJ�YLD�D�EX\�EDFN�IXQGHG�E\�

WKH�UHPDLQLQJ�ERDWV��

9DOXHV� IRU� HDFK� RI� WKHVH� YDULDEOHV� FDQ� EH� HQWHUHG� LQ� WKH� ILUVW� VKHHW� RI� WKH� PRGHO� µ%DVH�
$VVXPSWLRQV¶��&HOOV�WKDW�FDQ�EH�FKDQJHG�DUH�FRORXUHG�JUHHQ�DQG�DOO�RWKHUV�DUH�ORFNHG�

7KH�PRGHO�DOORZV�IRU�WKUHH�VFHQDULRV�WR�EH�FDOFXODWHG�DW�RQH�WLPH��6���6���6���

7KH�PRGHO�JHQHUDWHV�RXWSXWV�RYHU�D����\HDU�SHULRG�VR� LQSXW�DVVXPSWLRQV�DUH� UHTXLUHG�RYHU� WKDW�
SHULRG�DV�ZHOO��

x )RU� WKH�DQQXDO�FDWFK�YDULDEOH�� WKH� ODVW���\HDUV� LV� WDNHQ� WR�EH�DQ�DYHUDJH�RI�FDWFK� LQ� WKH�
EDVH�\HDU�DQG�ILUVW���\HDUV��

x )RU�WKH�SULFH�YDULDEOH��WKH�XVHU�LQSXWV�D�YDOXH�WKDW�ZLOO�EH�XVHG�IRU�HDFK�RI�WKH�ODVW���\HDUV��
x 6LPLODUO\�IRU�WKH�HIIRUW�FUHHS�YDULDEOH��WKH�XVHU�LQSXWV�D�YDOXH�WKDW�ZLOO�EH�XVHG�IRU�HDFK�RI�

WKH�ODVW���\HDUV��
x )RU�WKH�QXPEHU�RI�ERDWV�OHDYLQJ�WKH�ILVKHU\��WKH�XVHU�FDQ�LQSXW�WKH�QXPEHU�RI�ERDWV�OHDYLQJ�

LQ�HDFK�RI�WKH����\HDUV�

$OVR�RQ�WKH�µ%DVH�$VVXPSWLRQV¶�VKHHW�WKH�XVHU�FDQ�LQSXW�
x 7KH� VWDUW� \HDU� IRU� WKH� DQDO\VLV�± FXUUHQWO\� VHW� DW� �����ZKLFK�PHDQV� WKH� ILUVW� \HDU� LV� WKH�

��������VHDVRQ�
x 7KH�QXPEHU�RI�ERDWV�LQ�WKH�ILVKHU\�LQ�WKH�VWDUW�\HDU�± FXUUHQWO\�VHW�DW���
x 7KH� RSSRUWXQLW\� FRVW� RI� FDSLWDO� ± FXUUHQWO\� VHW� DW� ���� 7KLV� YDOXH� LV� XVHG� RQO\� LQ� WKH�

FDOFXODWLRQ�RI�HFRQRPLF�UHQW�IRU�WKH�LQGXVWU\�ILVKHU\�OHYHO�DQDO\VLV�
x 7KH�/LFHQFH�YDOXH�*93� UHVSRQVH�± WKLV�GHWHUPLQHV�KRZ�DYHUDJH� OLFHQFH�YDOXHV�FKDQJH�

ZKHQ� WKH� *93� SHU� ERDW� �JURVV� LQFRPH�� FKDQJHV�� &XUUHQWO\� VHW� DW� ���� �RU� ����� ZKLFK�
PHDQV�LI�WKH�*93�SHU�ERDW�LQFUHDVH�E\������WKH�HVWLPDWHG�OLFHQFH�YDOXH�ZLOO� LQFUHDVH�E\�
���

x $YHUDJH� FRVW� RI� EX\EDFN� GHEW� ± FXUUHQWO\� VHW� DW� ���� 7KLV� LV� XVHG� WR� FDOFXODWH� LQWHUHVW�
SD\PHQWV�IRU�WKH�ERDWV�UHPDLQLQJ�LQ�WKH�ILVKHU\�

7KH�RQO\�RWKHU�SODFHV�IRU�XVHU�LQSXW�DUH�LQ�WKH�
x µ%RDW�&RVWV¶�VKHHW��URZ���� � $GMXVWPHQW� WR�%DVHOLQH�/LFHQFH�9DOXH��FXUUHQWO\�VHW�DW������

7KLV�YDULDEOH�DOORZV�WKH�XVHU�WR�PRGLI\�WKH�EDVHOLQH�OLFHQFH�YDOXH�� ����P���ZKLFK�LV�OLNHO\�
WR� EH� DERYH� WKH� FXUUHQW�PDUNHW� YDOXH�� ,Q� WKH�PRGHO� WKH� OLFHQFH� YDOXH�ZLOO� GHWHUPLQH� WKH�
FRVW�RI�WKH�EX\�EDFN�DQG�KHQFH�WKH�OHYHO�RI�LQWHUHVW�SD\PHQWV�

x µ%DVH� <HDU� 'DWD¶� VKHHW�� FHOO� $0�� ± 6NLSSHU� 	� &UHZ� VKDUH�� FXUUHQWO\� VHW� DW� �����
$GMXVWPHQWV�WR�WKLV�YDULDEOH�ZLOO�GLUHFWO\�DIIHFW�WKH�ODERXU�FRVW��7KLV�DVVXPSWLRQ�DSSOLHV�WR�
DOO�VFHQDULRV��L�H��FDQ¶W�EH�YDULHG�EHWZHHQ�VFHQDULRV�

7KH�ERDW�OHYHO�GDWD�DUH�OLQNHG�WR�WKH�EDVHOLQH�GDWD�DQG�FDQ¶W�EH�HGLWHG�DW�WKLV�VWDJH��7KH�GDWD�DUH�
LGHQWLFDO�IRU�VFHQDULRV������DQG����7KH�REMHFWLYH�LV�WR�KDYH�WKH�RSWLRQ�RI�HGLWLQJ�WKH�ERDW�OHYHO�GDWD�
RU�KDYLQJ�RQH�RI� WKH�ERDWV�DV�WKH�ILVKHU\�DYHUDJH�DQG�WKH�RWKHUV�DV�KLJK�FDWFK�DQG�ORZ�FDWFK�RU�
HYHQ� WKH�XVHU� VSHFLI\LQJ� WKH�FRVWV�� FDWFK��&38(�� HWF�� IRU� WKHLU� RZQ�ERDW�� VR� WKH\� FRXOG� VHH� WKH�
LPSOLFDWLRQV� IRU� WKHP� DQG� FRPSDUH� WR� WKH� ILVKHU\� DYHUDJH�� +RZHYHU�� LW� ZLOO� WDNH� VRPH� IXUWKHU�
GHYHORSPHQW�WR�EXLOG�WKDW�IXQFWLRQDOLW\�LQWR�WKH�PRGHO�

7KH�RWKHU�VKHHWV�LQ�WKH�PRGHO�DUH�HLWKHU�RXWSXWV��UHVXOWV���GDWD�RU�FDOFXODWLRQ�VKHHWV��DV�IROORZV�



��

x µ6��%RDW¶��µ6��%RDW¶�DQG�µ6��%RDW¶�± GHWDLOHG�UHVXOWV�RYHU����\HDUV�IRU�WKH�DYHUDJH�ERDW�LQ�
WKH�ILVKHU\�IRU�HDFK�RI�WKH�WKUHH�VFHQDULRV

x µ6��6XPPDU\¶��µ6��6XPPDU\¶�DQG�µ6��6XPPDU\¶�± VXPPDU\�UHVXOWV�RYHU����\HDUV�IRU�WKH�
DYHUDJH�ERDW�LQ�WKH�ILVKHU\�DQG�IRU�WKH�ILVKHU\�DV�D�ZKROH�IRU�HDFK�RI�WKH�WKUHH�VFHQDULRV

x µ6��/LFHQFH�	�'HEW¶�� µ6��/LFHQFH�	�'HEW¶�DQG� µ6��/LFHQFH�	�'HEW¶� ± VXPPDULVH�RYHU����
\HDUV�WKH�QXPEHU�RI�ERDWV��*93��OHYHO�RI�GHEW��UHSD\PHQWV��OLFHQFH�IHHV�SHU�ERDW��HWF�

x µ0WKO\� FDWFK� E\� JUDGH¶�� µ0WKO\� SULFH� E\� JUDGH¶� DQG� ¶0WKO\� *93� E\� JUDGH¶� ± VKHHWV�
FDOFXODWLQJ�FDWFK��SULFH�	�*93�DFFRUGLQJ� WR�EDVH�GDWD�DQG� LQSXWV� LQ� µ%DVH�$VVXPSWLRQV¶�
VKHHW�

x µ�\U�FDWFK�E\�JUDGH�E\�PRQWK¶�DQG�µ���\U�FDWFK�	�&38(¶�± EDVHOLQH�FDWFK�DQG�&38(�GDWD�
IURP�6$5',�

3OHDVH�NHHS�LQ�PLQG�WKDW�WKH�PRGHO�ZDV�GHYHORSHG�WR�WKLV�SRLQW�MXVW�WR�FRQVLGHU�VRPH�VFHQDULRV�DW�
WKH� HFRQRPLF� RSWLPLVDWLRQ� ZRUNVKRS� �:HVW� %HDFK�� ���� 6HSWHPEHU� ������� VR� LW� LV� TXLWH� EDVLF��
+RZHYHU��LW�FRXOG�EH�H[WHQGHG�WR�ORRN�DW�RWKHU�VWUXFWXUDO�FKDQJH�VFHQDULRV��

1RWHV�SUHSDUHG�E\�
-XOLDQ�0RULVRQ
(FRQ6HDUFK�3W\�/WG



��

$SSHQGL[������ 6*3)�'UDIW�2XWFRPHV�IRU�:RUNVKRS���

(FRQRPLF�2SWLPLVDWLRQ�:RUNVKRS�SUHOLPLQDU\�GUDIW�RXWFRPHV
3URYLGHG�D�VXPPDU\�RI�WKH�ILVKHULHV�HFRQRPLF�VWDWLVWLFV�
$JUHHG�WKH�FRVWV�RI�UXQQLQJ�WKH�SUDZQ�ERDWV�EXVLQHVV�DUH�LQFUHDVLQJ�
7KHUH�LV�D�ODUJH�GLIIHUHQFH EHWZHHQ�EXVLQHVV�YDOXH�RI�OLFHQVH�DQG�RZQHUV�H[SHFWHG�YDOXH�
$JUHHG WKDW�WKH�ERWWRP�OLQH�LV�JHWWLQJ�VPDOOHU��SD\PHQW�RI�FUHZ�LV�D�ODUJH�LVVXH��FRVWV�RI�RSHUDWLQJ�
FRQWLQXDOO\�FUHHS�XS�
1HHG� WR� LQFOXGH� IRUZDUG� SURMHFWLRQV� RI� IXHO�� $XVWUDOLDQ� GROODU�� ODERXU� DQG� RWKHU� GDWD� WKDW� HIIHFW�
RSHUDWLRQDO�FRVWV�RU�SULFHV�
$JUHHG WKDW�WKH�PDMRU�H[WHUQDO�IDFWRUV�DUH�

5DWH�LQIOXHQFH 1RWH
3ULFHV /RZ�LQIOXHQFH� +LJK�LQYHVWPHQW�RI�PDUNHWLQJ�FRVWV�

ZLWK�QR�JXDUDQWHH�IRU�D�UHWXUQ�
$XVWUDOLDQ�'ROODU 1R�LQIOXHQFH 0DUNHW�IRUFHV��SUHGLFWHG�WKDW�SDULW\�

LQ�WKH�QRUP�IRU�WKH�PHGLXP�WHUP�
,PSRUWV 9HU\� ORZ� OLNHOLKRRG� RI� LPSDFWLQJ�

RQ�DQ\�GLUHFW�FKDQJHV�R�LPSRUWV�
'LIILFXOW� WR� LQIOXHQFH� &ZWK� WUDGH�
SROLF\� WR� LQWURGXFH� ³WDULIIV´�� � 1RW�
LQIOXHQFH�SURGXFWLRQ�OHYHOV�

(PSOR\PHQW�FRPSHWLWLRQ 1R�LQIOXHQFH� 0LQLQJ� ZLOO� FRQWLQXH� WR� RIIHU� KLJK�
ZDJHV�

2SHUDWLRQDO�FRVWV�
/DERXU�)XHO�LQVXUDQFH�

1R�LQIOXHQFH�LQGLYLGXDO�EXVLQHVV� $ELOLW\� WR� UHGXFH� FRVWV� RQ� D� IOHHW�
ZLGH� EDVLV� WKURXJK� D� UHGXFWLRQ� LQ�
WKH�QXPEHU�RI�RSHUDWLRQDO�YHVVHOV�

1RWH�WKDW�ODQG�EDVH�EXVLQHVVHV�DUH�GULYHQ�WR�UDWLRQDOLVH�WKURXJK�KLJK�XQVHUYLFHDEOH�GHEW��± 1RWHG�
WKDW�WKLV�LV�QRW�WKH�FXUUHQW�VLWXDWLRQ�IRU�WKH�SUDZQ�ILVKHU\�
+DUYHVW�6WUDWHJ\
7KHUH�ZDV�GLVFXVVLRQ�DURXQG�WKH�IDFW�WKDW�WKHUH�LV�SRVVLEO\�VRPH�µIDW¶� LQ�WKH�KDUYHVW�VWUDWHJ\�DQG�
WKHUH�LV�SRWHQWLDO�WR�SXVK�WKH�HIIRUW�XS�VOLJKWO\���,W�ZDV�QRWHG�WKDW�WKH�ILVKHU\�KDG�EHFRPH�UHODWLYHO\�
VWDEOH�� KRZHYHU� WR� LQFUHDVH� HIIRUW� ZLOO� LQFUHDVH� ULVNV� RI� UHGXFHG� VWRFN� VWDELOLW\�� KHQFH� EXVLQHVV�
FHUWDLQW\�
$&7,21� ,QYHVWLJDWH� WKH�RSWLRQ�RI�SXVKLQJ�XS�HIIRUW� LQ� WKH�1RY�'HF�KDUYHVW�VWUDWHJ\� WR� WHVW� WKH�
FXUUHQW�VWUDWHJLHV�
0DQDJHPHQW�SODQ�LV�XQGHU�UHYLHZ��
$&7,21� 0DQDJHPHQW�&RPPLWWHH�WR�IROORZ�XS�D�UHYLHZ�GDWD�WR�SXVK�ERXQGDU\�RI�FXUUHQW�ILVKLQJ�
YROXPHV�� � (YDOXDWH� WKH� KDUYHVW� VWUDWHJ\� WR� GHWHUPLQH� LI� WKH� FXUUHQW� VWUDWHJLHV� DUH� QRW� EHLQJ� WRR�
FRQVHUYDWLYH�
6KRUW�GLVFXVVLRQ�ZLWK�UHJDUG�WR�LPSURYHG�HIILFLHQF\�RI�JHDU���4XDG�ULJV�DUH�FRQVLGHUHG�WR�LPSURYH�
IXHO�XVH�DQG�PDLQWDLQ�FDWFKHV��JHQHUDWLQJ�D�VPDOO�VDYLQJ�WR�WKH�ILVKHU\�
$&7,21� /LWHUDWXUH� UHYLHZ� RI� QHW� FRQILJXUDWLRQ� HIILFLHQFLHV�� ,W� LV� UHFRPPHQGHG� WKDW� WKH�
0DQDJHPHQW�&RPPLWWHH�WR�LQYHVWLJDWH�JHDU�WULDOV�
$&7,21�� � ,W�ZDV� UHFRPPHQGHG� WKDW�PDUNHWLQJ�DQG�SURPRWLRQ� LV�VKRXOG�EH� WUHDWHG�DV�D�ZRUN� LQ�
SURJUHVV�
7DUJHW�IRU�HVWDEOLVKLQJ�VXVWDLQDEOH�FDWFKHV
0DQDJHPHQW� 3ODQ� VKRXOG� SRWHQWLDOO\� FKDQJH� IRFXV� WR� HFRQRPLF� �� ELRORJLFDO� WR� PRYH� WRZDUGV�
VXVWDLQDEOH�SURILWDELOLW\��PDLQWDLQLQJ�XQGHUO\LQJ�VWRFN�VXVWDLQDELOLW\�
$&7,21� ,W�ZDV�UHFRPPHQGHG�WKDW�WKH�$VVRFLDWLRQ�LPSURYH�WKH�XQGHUVWDQGLQJ�DQG�DSSOLFDWLRQ�RI�
0H\�
,QGLFDWRUV
/LIH�VW\OH�ZDV�FRQVLGHUHG�DQ�LPSRUWDQW�DVSHFW�LQ�UHPDLQLQJ�DQG�RSHUDWLQJ�LQ�WKH�ILVKHU\���$UH�WKHUH�
/LIH�VW\OH�LQGLFDWRUV"
$FWLRQ���5HPRYH�*93�DV�DQ�HFRQRPLF�LQGLFDWRU��8VH�³:KROH�RI�ILVKHU\�SURILW´���DND�HFRQRPLF�UHQW��
DV�DQ�LQGLFDWRU��ZKDW YDOXH�RU�FKDQJH�WR�SURYLGH�WULJJHU""�
5HVWUXFWXUH�WKURXJK�EX\�EDFNV
/HQJWK\�GLVFXVVLRQ�RQ�%X\�EDFNV�± SUHVHQWDWLRQ�RI�PRGHO���$�ODUJH�FKDOOHQJH�LV�WR�PDQDJH�OLFHQFH�
YDOXH�WKURXJK�EX\�EDFN�



��

'LVFXVVLRQ�UHVXOWHG� LQ�PRUH�TXHVWLRQV�� �:KDW� LV� OLFHQVH¶V�YDOXH"�:KDW� LV�HFRQRPLF�DIIRUGDELOLW\"�
:KDW�DUH�WKH�QHZ�HIILFLHQFLHV"
7ZR�JURXSV�UHYLHZHG�RSWLRQV�GLVFXVVHG�
*URXS���UHYLHZ�RI�WUDGDEOH�PDQDJHPHQW�RSWLRQV�
&KDUDFWHULVWLFV 1LJKWV *HDU�8QLWV *HDU�[�7LPH ,74V
(TXLWDEOH ��� � � �
)OH[LEOH���$GMXVWDEOH � � � �
5HVSRQVLYHQHVV � � ��� �
7UDQVIHUDEOH � � � �
(FRQRPLFDOO\�HIILFLHQW � � � �
6LPSOLFLW\���&RVW�HIIHFWLYH � � ��� �
/HJDOO\�GHIHQVLEOH � � � �
$OORFDWLRQ�FRPSOH[LW\ � � � �

���� �� �� ��
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$GGLWLRQDO�FRPPHQWV
1LJKW�8QLWV *HDU�8QLWV *HDU�E\�7LPH�XQLWV ,QGLYLGXDO�7UDQVIHUDEOH�

4XRWDV
0DQDJHPHQW�
,PSOLFDWLRQ

&DQ�YDU\�YDOXH�RI�D�QLJKW�RQ�
WHPSRUDO���VHDVRQDO�
FRQVLGHUDWLRQV���/RZ�FRVW�
DGPLQLVWUDWLYHO\�VLPSOH�

/RZ�FRVW�DGPLQLVWUDWLYHO\�
VLPSOH�RQFH�\RX�GHILQH�WKH�
QDWXUH�RI�WKH�XQLW��KHDG�URSH�
OHQJWK��

&DQ�EH�FRPSOH[�FRPSDUHG�WR�
RWKHU�V\VWHPV���1HHG�WR�GHILQH�
WKH�QDWXUH�RI�WKH�XQLWV��+RZ�WR�
PRQLWRU�DJDLQVW�WDUJHW�OLPLWV�IRU�
QLJKWO\�FDWFKHV�WZLQ�Y�WULSOH"

:KDW�SURFHVV���YDOXHV�ZRXOG�
EH�XVHG�WR�DOORFDWH� FDWFK��
HQWLWOHPHQW��HIIRUW"��
0DQDJHPHQW�V\VWHPV�± 7$&&�
VHWWLQJ��UHSRUWLQJ��TXRWD��
LQWHJULW\���

%HQHILWV���
1HJDWLYHV

&DQ�FUHDWH�QHHG�WR�ILVK�VXE�
RSWLPDOO\�WR�PHHW�DYDLODEOH�
QLJKWV���)OHHW�KDV�D�OHYHO�
SOD\LQJ�ILHOG�RQ�ILVKLQJ�QLJKWV�
QRZ�± LV�D�QLJKW�HTXDO�DFURVV�
WKH�VHDVRQ"��&DQ�EH�DGMXVWHG�

&DQ�EH�DGMXVWHG�XS�RU�GRZQ�WR�
VXLW�VXVWDLQDELOLW\���&DQ�EH�
FRVWO\�IRU�PRQLWRULQJ����&DQ�
OHDG�WR�JUHDWHU�HIILFLHQF\�DQG�
OLPLWHG�HIIRUW�FUHHS�LQ�13)���
+LJKHU�OHYHO�RI�FRPSOLDQFH�
PRQLWRULQJ�UHTXLUHG�

&DQ�DGG�FRVWV�IRU�
LPSOHPHQWDWLRQ��PDQDJHPHQW�
DQG�PRQLWRULQJ�

&RXOG�FUHDWH�DOORFDWLRQ�EDVHG�
RQ�WHPSRUDO�YDOXHV�[�5HDO�
7LPH�0DQDJHPHQW�LQIRUPDWLRQ��
,V�KLJK�JUDGLQJ�DQ�LVVXH�±
PDQDJH�VL]H�E\�RWKHU�JHDU�RU�
WHFKQRORJLHV"

2SHUDWLRQDO�
FRVWV

,QLWLDO�VHW�XS�RI�V\VWHP�IRU�
PRQLWRULQJ��D�UHJLVWHU����/RZ�
FRVW�RSWLRQV�FRPSDUHG�WR�,74���
1HHG�WR�PDLQWDLQ�FXUUHQW�
V\VWHPV�DQG�FRVWV

,QLWLDO�VHW�XS�RI�V\VWHP�IRU�
PRQLWRULQJ��D�UHJLVWHU����/RZ�
FRVW�RSWLRQV�FRPSDUHG�WR�,74�

,QLWLDO�VHW�XS�RI�V\VWHP�IRU�
PRQLWRULQJ��D�UHJLVWHU����/RZ�
FRVW�RSWLRQV�FRPSDUHG�WR�,74��
EXW�PRUH�FRVWO\�WR�HYDOXDWH�DOO�
LQSXW�YDOXHV�

,QLWLDO�VHW�XS�DQG�RQJRLQJ�FRVWV�
DUH�KLJK�FRPSDUHG�WR�RWKHU�
V\VWHPV�± UHVHDUFK��PRGHOOLQJ��
UHSRUWLQJ��PRQLWRULQJ��
FRPSOLDQFH���+RZ�WR�HQVXUH�
LQWHJULW\�RI�V\VWHPV"

(FRQRPLF�UHWXUQ 7R�EH�GHYHORSHG 7R�EH�GHYHORSHG� 7R�EH�GHYHORSHG� 7R�EH�GHYHORSHG�

7KH�JURXS�UHIOHFWHG�WKDW�WKH�VFRULQJ�GLG�QRW�UHIOHFW�WKH�³JXW�IHHOLQJ´�RI�WKH�JURXSV�DV�WR�WKH�SUHIHUUHG�RSWLRQ�



��

*URXS���)HHGEDFN�RQ�HYDOXDWLRQ�RI�RSWLRQV�
(TXLWDEOH�
VHFXUH�
LQYHVWPHQW

)OH[LEOH�
$GMXVWDEOH

5HVSRQVLYH 7UDQVIHUDEOH (FRQRPLF�
(IILFLHQFLHV

6LPSOH�	�FRVW�
HIIHFWLYH

/HJDOO\�
GHIHQVLEOH

$OORFDWLRQ�
FRPSOH[LW\

4XRWD x 9
x 0RUH�
SHUPDQHQW

x %DQNV�IDYRXU
x *RRG�DFFHVV�
ULJKW

x 3RRU�KDUYHVW�
ULJKW

9
x )OH[LEOH�LI�
PDUNHW�
DYDLODEOH�

x 6HW�$QQXDOO\

9
x 3UH�DQG�SRVW�
&KULVWPDV�
TXRWDV

9
x 0DUNHW�WUDGLQJ��
GULYHQ�E\�
UHODWLRQVKLS�
EHWZHHQ�
SDUWQHUV

x .QRZOHGJH�RI�
DYDLODELOLW\�

9
x 5HPRYH�

LQSXWV
x 'HSHQGV�RQ�

OHYHO�RI�
WUDGLQJ�

�
x 6LPSOH�WR�VHW�
XS

x 6FLHQFH"
x &RPSOLDQFH�LV�
WKH�ELJJHVW�
LVVXH��KLJK�
JUDGLQJ�

x *UDGHV�VL]H�
VWUXFWXUH�

x 9DULDELOLW\�RI�
FKDQJH�±
JHDU�
VHOHFWLYLW\�

9 +LJK�GHJUHH�RI�
GLIILFXOW\�

7UDGDEOH�
ULJKWV�±
*HDU�XQLW�
1LJKWV�
8QLW�[�WLPH

2
*HDU��&DWFK�
YDULDWLRQ�
DFFRUGLQJ�WR�
KHDGOLQH�OHQJWK�
LV�QRW�OLQHDU�
1LJKWV��
3RWHQWLDOO\�QRW�
HYHQ�YDOXH���

9
*HDU��0DUNHW�
DYDLODELOLW\�RN�
1LJKWV��+LJK�ULVN�
JLYH�WKHUH�LV�QRW�
D�VWURQJ�PDUNHW�
VHHQ�

9
3UH�DQG�SRVW�
&KULVWPDV

9
*HDU��9

1LJKWV��1RW�DOO�
HTXDO

x7HPSRUDO�
YDULDELOLW\�

x(IIRUW�FUHHS�
ULVNV�ZLWK�
LQSXWV�FRQWUROV�
UHPDLQLQJ�

x/HVV�VR�WKDQ�
FDWFK�TXRWD�

x1HHG�WR�
PDLQWDLQ�LQSXW�
FRQWURO�

x 1LJKWV�DQG�
JHDU�DUH�
UHODWLYHO\�
VLPSOH�

x *HDU�E\�WLPH�
XQLWV�FRXOG�EH�
UHODWLYHO\�
FRPSOH[�

9 /HVV�FRPSOH[�
WKDQ�TXRWD�
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5DQNLQJ�IRU�JURXS�����
���7UDGDEOH�JHDU�XQLWV��
���4XRWD��7$&���
���7UDGDEOH�QLJKWV�HIIRUW�XQLWV�

$GGLWLRQDO�GLVFXVVLRQ�SRLQWV
4XRWD���

�� +LJKHU� UHVHDUFK�DQG�FRPSOLDQFH�FRVWV��KLJK�JUDGLQJ��SV\FKRORJLFDO�DVSHFWV�RI�GHFN�
FDPHUDV��ORVV�RI�IOH[LEOH�DFFHVV�DQG�UHZDUG�IRU�JRRG�ILVKLQJ�

�� /RRN�DW�DOWHUQDWLYH�PDUNHWV��OLYH�H[SRUW�HWF���
�� /DQGLQJ�TXRWD�± VLPSOH�JLYHQ�IHZ�SRLQWV��+DQGOLQJ�

*HDU���
�� &KDQJHV�DUH�H[SHQVLYH��FRPSOH[�IRUPXOD�WR�VHW�XS�JHDU�XQLW�RYHU�WLPH��PDLQWDLQ�UHDO�

WLPH�PDQDJHPHQW�LPSOLFLW�LQ�WKLQNLQJ��
�� +HDGOLQH�OHQJWK�DV�D�XQLW��
�� 5HTXLUH�FDSSLQJ��LQFUHDVH�FRVWV�RYHU�WLPH���
�� 0LG�VHDVRQ� PLG�UXQ�GLIILFXOW�WR�FKDQJH��
�� 7ULJJHU�WR�FORVH�ILVKHU\�FRXOG�UHODWHG�WR�NJ�KHDGOLQH�OHQJWK�
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5LVNV�DQG�LQIRUPDWLRQ�JDSV�
7KH�IROORZLQJ�WDEOH�VXPPDULVHV�WKH�ULVNV�DQG�LQIRUPDWLRQ�JDSV�UHODWLQJ�WR�WKH�DOWHUQDWLYH�
PDQDJHPHQW�RSWLRQV�GLVFXVVHG��

5LVNV :KR 7LPH�
OLQH

,QIRUPDWLRQ�*$3

4XRWD��NJ�

&RVWV� 3,56$�0DQDJHU ,GHQWLI\�FRPSOLDQFH��RQ�VKRUH�DW�VHD���3,56$���UHVHDUFK�
FRVWV��6$5',���DGPLQLVWUDWLRQ�FRVWV��3,56$�

+LJK�JUDGLQJ�
GLVFDUGLQJ

5HVHDUFK�6XE�
FRPPLWWHH

2FW��� &DPHUD�RQ�YHVVHOV"
$XGLW�JHDU�VWUXFWXUH�± WULJJHU�LQYHVWLJDWLRQ�
6HOHFWLYH�JHDU�UHGXFHG�VPDOO�FDWFK�
(OHFWURQLF�UHSRUWLQJ�V\VWHP�YV�SULRU�UHSRUWLQJ��(OHFWURQLF�
ORJV�

$OORFDWLRQ 6��6HQ 1RY��� $GYLFH�RQ�DOORFDWLRQ�PHWKRGV��&RVW�WR�EH�GHWHUPLQHG��
([SODLQ�GLIIHUHQW�PHWKRGV���$�VXPPDU\�RI�FDVH�ODZ�WUHQGV��
7DEOH�RI�SDVW�ILVKHULHV�H[SHULHQFHV�

&RVW�VHFXULW\�
RI�ILQDQFH�

$��-DUUHWW
�*��3DOPHU

1RY��� ,V�TXRWD�SUHIHUUHG�WKDQ�RWKHU�XQLWV�E\�EDQNV�IRU�VHFXULW\"�
&RQVLGHUHG�LW�LV�PRUH�GULYHQ�E\�ILVKHU\�SURILWDELOLW\���+RZ�
ZRXOG�EDQN�YLHZ�VHFXULW\�RI�DOWHUQDWLYH�SURSHUW\�ULJKWV"�
%DVHG�RQ�SURILWDELOLW\�± XQGHUVWDQGLQJ�RI�EDQNV��$VVHW�
EDFNLQJ�LQIOXHQFH�

7UDGDEOH�ULJKWV�± *HDU�1LJKWV�(IIRUW�XQLW

&RVW 3,56$�0DQDJHU ,GHQWLI\�FRPSOLDQFH��RQ�VKRUH�DW�VHD���3,56$���UHVHDUFK�
FRVWV��6$5',���DGPLQLVWUDWLRQ�FRVWV��3,56$�

(VWDEOLVKPHQW�
FRVW

5HVHDUFK�6XE�
FRPPLWWHH

*HDU�WULDOV�DQG�UHVHDUFK�HVWDEOLVKPHQW�DQG�UHVHDUFK�
GHVLJQ��&RQYHUW�WR�QHZ�JHDU�DQG�WULJJHU�OLPLW��
XQLYHUVDOLVLQJ�WULJJHU�OLPLW����&RQVXOW�-DFN�'DYLV�RQ�TXDG�
JHDU��

(IIRUW�FUHHS ([HFXWLYH�2IILFH &RQWUROV�DQG�PDQDJHPHQW��PRGHOOLQJ�DFFHSWDEOH�FKDQJH���
'DYH�6WLUOLQJ�ILVKLQJ�SRZHU�PRGHO��ZLWK�&6,52���

8QLW 6$5',�3,56$ 'HYHORSLQJ�WKH�JHDU�XQLW�
1LJKWV�HIIRUW�XQLW�DGGLWLRQDO
(IIRUW�FUHHS
1LJKWV

6$5', 8QGHUVWDQGLQJ�WHPSRUDO�YDULDWLRQ�± UXQ�LQ�ELR�PRGHO���
*RLQJ�WR�EH�ORRNHG�WKURXJK�PRGHO���

9DOXH�DQG�
WUDGDELOLW\�RI�
QLJKWV

6$5', &RQFHUQ�UDLVHG�WKDW�WKH�PRVW�HIILFLHQW�QLJKWV�DOUHDG\�
ILVKHG��ZKLFK�ZLOO�UHGXFH�WUDGDELOLW\�RU�YDOXH�RI�QLJKWV�LI�
WUDGHG��JUHDWO\�UHGXFLQJ�WKH�HIIHFWLYHQHVV�RI�WKLV�WRRO�WR�
LPSURYH�HFRQRPLF�SURILWDELOLW\�



��

0DQDJHPHQW�2SWLRQV�
5HFRPPHQGDWLRQ� � ,QYHVWLJDWH���RSWLRQV��4XRWH��*HDU��1LJKWV��(IIRUW�8QLWV���5HSRUW�FRYHUV�

RII�RQ�DOO�RSWLRQV��PDMRULW\�RI�LQYHVWPHQW�VKRXOG�EH�JXLGHG�LQWR�JHDU�DQG�
TXRWD��

5HFRPPHQGDWLRQ� � 7KH� (26&� GRHV� QRW� VXSSRUW� WKH� FRPSXOVRULO\� LPSOHPHQWDWLRQ� RI�
DPDOJDPDWLRQV�RU�FRPSXOVRU\�EX\�EDFNV�WKDW�IRUFHV�SHRSOH�RXW�RI�WKH�
LQGXVWU\��

5HFRPPHQGDWLRQ��� ,W�ZDV�DJUHHG�WKDW�WKH FRUSRUDWH�VHOI�JRYHUQDQFH�PRGHO�LV�HFRQRPLFDOO\�
WKH�PRVW�SURILWDEOH�RSWLRQ��KRZHYHU�WKLV�RSWLRQ�LV�QRW�DFKLHYDEOH�LQ�WKH�
QH[W�WZR�\HDUV�JLYHQ�WKH�ILVKHULHV�FXOWXUH���&RQVLGHU�LQFRUSRUDWLQJ�LQWR�
VWUDWHJLF�SODQ��

$FWLRQ� 5HSRUW�WR�PHPEHUV�DIWHU�'HFHPEHU������ILVKLQJ�DQG�RQJRLQJ�WKURXJK�
SURFHVV��'DWD�UHSRUW�2FWREHU�������)LQDO�5HSRUW������WR�3,56$��

5HVWUXFWXUH�
7KH� RSWLRQ� RI� DQ� LPPHGLDWH� UHVWUXFWXUH� ZDV� GLVFXVVHG�� � ,W� ZDV� KLJKOLJKWHG� WKDW� WKH� RQO\�
IXQGLQJ�RSWLRQ�DYDLODEOH�ZRXOG�EH� WKURXJK� WKH�PHPEHUV� LQYHVWLQJ� LQWR� WKH�EX\�EDFN�� �*LYHQ�
FXUUHQW�GLIIHUHQW�JDS�H[SHFWHG�OLFHQVH�YDOXH�E\�RZQHUV��DJDLQVW�LQYHVWPHQW�YDOXH�IRU�EX\HUV��LW�
LV�XQOLNHO\�WKDW�WKHUH�ZLOO�EH�VWURQJ�VXSSRUW�IRU�WKH�EX\�EDFN��
5HVROXWLRQ�� ,W�ZDV�FRQVLGHUHG�WKDW�D�EX\�EDFN�ZRXOG�QHHG�WR�EH�VHOI�IXQGHG��
5HFRPPHQGDWLRQ���� ,W�ZDV�UHFRPPHQGHG�WKDW� WKH�PHPEHUV�ZHUH�DSSURDFKHG�WR�DVFHUWDLQ�

WKHLU� LQWHUHVW� LQ�HQWHULQJ�GHEW�DQG�UHTXHVW� WHQGHUV�IRU� WKH�VDOH�RI� WKHLU�
OLFHQVHV���

5HVROXWLRQ��� $PDOJDPDWLRQV�ZHUH�FRQVLGHUHG�KLJKO\�XQOLNHO\� WR�EH�DFKLHYHG� LQ� WKH�
VKRUW� DQG� PHGLXP� WHUP�� JLYHQ� WKH� IDFW� WKDW� LW� ZRXOG� UHTXLUH� WKH�
IRUPDWLRQ�RI�SDUWQHUVKLSV�ZKLFK�GR�QRW�FXUUHQWO\�QDWXUDOO\�H[LVW��
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$SSHQGL[�������$JHQGD�,QGXVWU\�:RUNVKRS����-XQH�����

6SHQFHU�*XOI�DQG�:HVW�&RDW�3UDZQ�)LVKHUPHQ¶�$VVRFLDWLRQ

(&2120,&�237,0,6$7,21�352*5$0�� 'RHV� WKH� ILVKHU\¶V� PDQDJHPHQW� UHTXLUH� D�
FKDQJH��DQG�LI�VR�ZKDW�W\SH�RI�FKDQJH"�

2%-(&7,9(�� &RQVLGHU� WKH� GHYHORSPHQW� RI� FKDQJHV� WR� WKH� ILVKHU\¶V� PDQDJHPHQW� WR�
DOORZ�IRU�JUHDWHU�IOH[LELOLW\��SURILWDELOLW\�DQG�VXVWDLQDELOLW\��

.H\�TXHVWLRQV��
� 'R�FXUUHQW�PDQDJHPHQW�DUUDQJHPHQWV�DOORZ�WKH�ILVKHU\�DQG�LQGLYLGXDO�EXVLQHVVHV�WR

DGMXVW� VR� DV� WR� FRQWLQXH� WR� SURGXFH� D� SURILW� DV� HFRQRPLF� DQG� ELRORJLFDO� FKDQJHV
RFFXU"

� ,I�QRW��GRHV�WKH�ILVKHU\�UHTXLUH�PDQDJHPHQW�FKDQJH�	�ZK\"

� :KDW�LV�DUH�WKH�SUHIHUUHG�PDQDJHPHQW�FKDQJH�V��DQG�WKHLU�FRVWV�DQG�EHQHILWV"

� :LOO� WKHVH� FKDQJHV� PDNH� WKH� ILVKHU\� UHVLOLHQW� WR� IDFWRUV� RXWVLGH� RI� WKH� ILVKHU\¶V
FRQWURO"

� :KHUH�VKRXOG�UHVSRQVLELOLW\�OLH�IRU�GULYLQJ�DQ\�FKDQJHV�LQ�WKH�ILVKHU\"

:RUNVKRS�RXWOLQH�
:HOFRPH�E\�WKH�&KDLU��
([HF�2�SURYLGH�D�EULHI�RYHUYLHZ�RI�SURFHVV�WR�GDWH����

6HVVLRQ�,��� ,V�WKHUH�FXUUHQWO\�D�SUREOHP�RU�JLYHQ�HFRQRPLF�FRQGLWLRQV�FKDQJH�ZLOO�WKHUH�EH�D�
SUREOHP"�

3XUSRVH�� �7R�HYDOXDWH�LI�WKHUH�LV�DJUHHPHQW�IRU�FKDQJH�QRZ�RU�LQ�WKH�IXWXUH�
D� ,QWHUQDWLRQDO�SUDZQ�WUHQGV�±�ZKDW�GR�\RX�VHH�LQ�WKH�IXWXUH"
E� 'RPHVWLF��6SHQFHU�*XOI�SUDZQ�WUHQGV�±�ZKDW�LV�KDSSHQLQJ�QRZ"
F� &RVWV�RI�ILVKLQJ�±�ZKDW�LV�KDSSHQLQJ�WR�WKH�JDS�EHWZHHQ�LQFRPH�DQG�H[SHQGLWXUH"

0HPEHUV� VKRXOG� FRQVLGHU� WKH� IXWXUH� RI� WKH� SUDZQ� LQGXVWU\� IURP� D� EURDG� LQWHUQDWLRQDO�
SHUVSHFWLYH��VXFK�DV�GHPDQG�SDWWHUQV�WKURXJK�WR�WUHQGV�LQ�IDFWRUV�WKDW�HIIHFW�SURILWDELOLW\�VXFK�
DV�IXHO�SULFHV�DQG�WKH�YDOXH�RI�WKH�$XVWUDOLDQ�GROODU���

6HVVLRQ�,,�� +RZ�GR�ZH�PDNH�D�FKDQJH"�
3XUSRVH�� 7R� HVWDEOLVK� D� VWUXFWXUHG� DQG� DJUHHG� SURFHVV� RQ� KRZ� DQG� ZKHQ� DQ\�

FKDQJHV�PD\�EH�PDGH��L�H��D�SURFHVV�RI�GHFLVLRQ�PDNLQJ�WR�DFKLHYH�FKDQJH�
LQFOXGLQJ� JURXQG� UXOHV� DQG� WULJJHUV�� DGGLWLRQDO� WR� WKRVH� DOUHDG\� LQ� WKH�
FRQVWLWXWLRQ�

7R� GLVFXVV� WKH� GULYHUV� WKDW� PD\� LQIOXHQFH� ZKHQ� D� FKDQJH� ZLOO� EH� UHTXLUHG�� L�H�� GHYHORS�
WULJJHUV�� LQ� DGGLWLRQ� WR� ZKR� VKRXOG� GULYH� DQ\� FKDQJHV� DQG� KRZ� WKH� PHPEHUV� PDNH� WKH�
GHFLVLRQ��

6HVVLRQ�,,,��7KH�SUHIHUUHG�DOWHUQDWLYH�PDQDJHPHQW�RSWLRQ�IRU�WKH�IXWXUH��
3XUSRVH�� 7R�JHQHUDWH�FRQVHQVXV�RQ�WKH�SUHIHUUHG�IXWXUH�PDQDJHPHQW�PRGHO��
([HF�2�ZLOO�SURYLGH�D�SUHVHQWDWLRQ�RQ�WKH�RSWLRQV�VXJJHVWHG��
0HPEHUV�WR�ZRUN�RQ�WKH�DOWHUQDWLYH�RSWLRQV�±�SURV�FRQV�DQG�VROXWLRQV��

6HVVLRQ�,9��)LQDOLVH�IXWXUH�RSWLRQV�DQG�ZKHUH�WR�IURP�KHUH��
3XUSRVH�� ,GHQWLI\� DQ\� JDSV� LQ� LQIRUPDWLRQ� DQG� PHPEHUV� YRWH� RQ� WKHLU� SUHIHUUHG�

RSWLRQV�
7KH�RXWFRPH�IURP�VHVVLRQ�,9�ZLOO�LGHDOO\�EH�WKDW�WKHUH�LV�RQH�RSWLRQ�IURP�ZKLFK�D�VWUDWHJ\�FDQ�
EH�GHYHORSHG���
6SHQFHU�*XOI�DQG�:HVW�&RDVW�3UDZQ�)LVKHUPHQ¶V�$VVRFLDWLRQ



��

*HQHUDO�0HHWLQJ�

������±����������-XQH������

3RUW�/LQFROQ�+RWHO����/LQFROQ�+Z\��3RUW�/LQFROQ�

$JHQGD�

&RQVLGHU� WKH� GHYHORSPHQW� RI� FKDQJHV� WR� WKH� ILVKHU\¶V� PDQDJHPHQW� WR� DOORZ� IRU� JUHDWHU�
IOH[LELOLW\��SURILWDELOLW\�DQG�VXVWDLQDELOLW\��

$UULYH��WHD�DQG�FRIIHH�� ������ �����

�� :HOFRPH�DQG�,QWURGXFWLRQV &KDLU ������± �����

�� 3XUSRVH�DQG�EDFN�JURXQG ([HFXWLYH�2IILFHU ������± �����

�� :RUNVKRS ,DQ�&DUWZULJKW ������± �����

/XQFK ������� �����

�� :RUNVKRS ,DQ�&DUWZULJKW ������± �����

�� 2WKHU�EXVLQHVV &KDLU ������± �����
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$SSHQGL[�������(DVW�&RDVW�7UDZO�)LVKHU\�$JHQGD�1RUWKHUQ�
:RUNVKRSV�
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$SSHQGL[�������(DVW�&RDVW�7UDZO�)LVKHU\�$JHQGD�6RXWKHUQ�
:RUNVKRSV�
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$SSHQGL[�������(DVW�&RDVW�7UDZO�)LVKHU\�:RUNVKRS���
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$SSHQGL[�������(DVW�&RDVW�7UDZO�)LVKHU\�:RUNVKRS���



��



��
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$SSHQGL[�������(DVW�&RDVW�7UDZO�)LVKHU\�:RUNVKRS��
(FRQRPLF�3HUIRUPDQFH��



��



��



��



��



��
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$SSHQGL[�������(DVW�&RDVW�7UDZO�)LVKHU\�:RUNVKRS��
(FRQRPLF�DQDO\VLV



��



��



��



��



��
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$SSHQGL[�������(DVW�&RDVW�7UDZO�)LVKHU\�:RUNVKRS��
([SHULHQFHV�LQ�WKH�1RUWKHUQ�3UDZQ�)LVKHU\��

� �



��

�� ��



��

�� ��



��

�� ��



��

��
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$SSHQGL[�������6SHQFHU�*XOI�3UDZQ�)LVKHU\�

� �



��

�
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$SSHQGL[�������(DVW�&RDVW�7UDZO�)LVKHU\�:RUNVKRS��
2XWFRPHV��

'LVFXVVLRQ�VXPPDU\��+HUYH\�%D\��-HEUHHQ��

'ULYHUV�
� 6WRFN�VXVWDLQDELOLW\�

� (FRQRPLFV��SURILWDELOLW\��LQDELOLW\�WR�DGDSW�WR�FKDQJLQJ�WUHQGV��PDUNHW�WUHQG��UHJXODWRU\
LPSRVWV��LQFUHDVLQJ�RSHUDWLRQDO�FRVWV

&KDOOHQJHV
� ,QGLYLGXDO�SURILWDELOLW\�9V�IOHHW�SURILWDELOLW\

� /DFN�RI�XQGHUVWDQGLQJ�DFFHSWDQFH�RI�VWRFN�DVVHVVPHQW

� %XVLQHVV�VWUXFWXUHV�±�IDPLO\�FRUSRUDWH��VXFFHVVLRQ�SODQQLQJ

� 1XPEHUV�RI�ERDWV�±�PRUH�GLIILFXOW�IRU�VLQJOH�ERDW�RZQHUV

� $JH�RI�RSHUDWRUV�±�DELOLW\�WR�FKDQJH�FDUHHUV

� /HDGHUVKLS��RU�ODFN�WKHUH�RI��WR�GULYH�FKDQJH

$UH�WKHUH�DQ\�SUREOHPV"�,I�VR��ZKDW�DUH�WKH\"�
� /DFN�RI�3URILWDELOLW\

� 2YHU�DOORFDWLRQ�RI�HIIRUW��ODWHQW�XQXVHG���RSHUDWLRQDO�

� ,QGXVWU\�9RLFH

� (IILFLHQF\�FRVWV

� ,QYHVWPHQW�LQ�WKH�LQGXVWU\��YHVVHOV��SHRSOH�

� 0DUNHWLQJ�SULFHV

� 6WUXFWXUH�RI�WKH�ILVKHU\

&RQVLGHUDWLRQV�
� 1HHG�IRU��0HFKDQLVPV�IRU�DGMXVWPHQW�

± &RPSXOVRU\� UHGXFWLRQV�� HIIHFWLYH� DW� DFKLHYLQJ� KDUG� WDUJHWV�� QRQ�
GLVFULPLQDWRU\��FRQWURYHUVLDO�±�ZLOO�UHVXOW�LQ�LPPHGLDWH�EHQHILWV

± %X\�EDFNV��*RYHUQPHQW�,QGXVWU\�IXQGHG

� 9ROXQWDU\�±�OHVV�FRQWURYHUVLDO��VORZ��LQHIIHFWLYH�VXEMHFW�WR����

� &RPSXOVRU\� FRPSRQHQW� ±� HIIHFWLYH� DW� DFKLHYLQJ� KDUG� WDUJHWV�� QRQ�
GLVFULPLQDWRU\��FRQWURYHUVLDO�EXW�LPPHGLDWH�EHQHILWV

� /LPLWHG��LI�DQ\��JRYHUQPHQW�IXQGLQJ

� 'LIILFXOW�WR�JHW�LQGXVWU\�DJUHHPHQW�WR�IXQGLQJ�±�QHHGV�WR�LQFOXGH�KDUG
WDUJHWV�WR�DFKLHYH�SURILWDELOLW\�IRU�WKRVH�UHPDLQLQJ�±�ORZ�LQWHUHVW�UDWHV
RIIHU�RSSRUWXQLWLHV



��

2YHU�DOORFDWLRQ�RI�HIIRUW�OLFHQFHV��ODWHQW�XQXVHG���RSHUDWLRQDO��
� $JUHHG�WKDW�WKHUH�LV�H[FHVVLYH�HIIRUW�OLFHQFHV�LQ�WKH�ILVKHU\��PDMRULW\�VXJJHVW�LW�LV�WKH

SULRULW\��

� 7KH�ILUVW�LVVXH�WKDW�QHHGV�WR�EH�DGGUHVVHG

� 6HSDUDWH�ODWHQW�XQXVHG�HIIRUW�DQG�RSHUDWLRQDO�HIIRUW

� :KDWHYHU�DSSURDFK��PDNH�VXUH�WKDW�WKHUH�LV�D�UHGXFWLRQ�LQ�WKH�QXPEHU�RI�SDUWLFLSDQWV

� 7RR�PDQ\�ERDWV�DW�WKH�IOHHW�OHYHO��(-�

� 1R�PDQDJHPHQW�FRQWUROV�DW�WKH�VWRFN�OHYHO��(-�

� 1HHG�WR�NHHS�HQRXJK�FDSDFLW\�IRU�SRWHQWLDO�LQFUHDVHV��(-�

� +RZ�WR�IL[�LW"

± &RPELQDWLRQ�RI�LQGXVWU\�JRYHUQPHQW�VWUDWHJ\�FRQWULEXWLRQ��DJUHHG�

± ,QGXVWU\�QHHG�D�FR�RUGLQDWHG�DSSURDFK�WR�JRYHUQPHQW��KDSSHQHG"�

± 'DYH�6WHUOLQJ�±�WHQGHU�SURFHVV

± ([DPSOH�RQO\������YROXQWDU\�����JRYHUQPHQW�SXUFKDVH

± 6WLOO�QHHG�WR�PDNH�VXUH�\RX�UHPRYH�OLFHQFHV�

± (-�±�PLJKW�EH�PRUH�FRVWO\�WR�YROXQWDULO\�IRUJR�HIIRUW��FKHDSHU�WR�EX\�LW�XS�IURQW
RQ�WHQGHU��JRYHUQPHQW�ILQDQFHG�

± 2WKHU�LQYHVWRUV

,QGXVWU\�9RLFH��D�FR�RUGLQDWHG�LQGXVWU\�
� 1HHG�OHDGHUVKLS�DQG�RUJDQLVDWLRQ

� 'LIILFXOW�WR�EH�DQ�DFWLYH�ILVKHU�DV�ZHOO�DV�DWWHQGLQJ�PHHWLQJV��WKLQN�RI�LVVXHV

� $OUHDG\�GLVFXVVHG�WKH�HVWDEOLVKPHQW�RI�D�SHDN�ERG\��IXOO\�FRVW�UHFRYHUHG�DQG�EDVHG
RQ�*93�DFURVV�DOO�ILVKHULHV��6WHYH�

� $�ORW�RI�LQGXVWU\�WKDW�GRQ¶W�ZDQW�WR�UHPDLQ�LQ�WKH�ILVKHU\�VWLOO�KDYH�D�ELJ�VD\

� $GG�WKH�FRVWV�WR� OLFHQFH�IHHV��(-�XQVXUH��EXW�FRQYLQFH�WKH�0LQLVWHU� LW¶V�D�JRRG� LGHD
DQG�\RXU�QHDUO\�WKHUH�

� 9HU\�GLYHUVH�LGHDV�RQ�ZKDW�LQGLYLGXDOV�QHHG�ZDQW�IURP�RU�IRU�WKH�ILVKHU\

� 1HHG�D�FOHDUHU�SROLF\�GLUHFWLRQ�IRU�WKH�REMHFWLYHV�RI�WKH�ILVKHU\��ZLWK�UHIHUHQFH�SRLQWV
HWF

(IILFLHQF\�FRVWV�
� 1HHG�WR�EH�SURILWDEOH�WR�NHHS�FUHZV

� )LVKLQJ�VPDUWHU��JUHDWHU�FR�PDQDJHPHQW��DIWHU�HIIRUW�KDV�EHHQ�UHPRYHG�

� (-��LGHDOO\�DIWHU�VXVWDLQDELOLW\�LVVXHV�DUH�UHPRYHG��FDQ�UHGXFH�RSHUDWLRQDO�OLPLWDWLRQV
LH�JHDU�UHVWULFWLRQV



��

� 'LIILFXOW�ZLWKRXW�RXWSXW�FRQWUROV

� 1HHG�VPDUWHU�DSSURDFKHV�WR�ILVK�IRU�VFDOORSV��VWUXFWXUHG�URWDWLRQDO�KDUYHVWV

0DUNHWLQJ�SULFHV�
� ,PSRUW�FRPSHWLWLRQ��WRXJK�WR�IL[�

� 3URGXFW�GLIIHUHQWLDWLRQ

� 'ROODU�LQIOXHQFHV�LPSRUW�SULFH�FRPSHWLWLYHQHVV

� &ROODERUDWLRQ�FR�RUGLQDWLRQ�EHWZHHQ�ILVKHUV�LQGXVWULHV�

� 'LIIHUHQWLDWLRQ�E\�VSHFLHV��LH�NLQJV�"

� 7LPLQJ�DQG�YROXPH�RI�FDWFKHV�RQ�WKH�PDUNHW�LQIOXHQFH�GRPHVWLF�SULFH

� /DFN�RI�YHUWLFDO�LQWHJUDWLRQ

� ,VVXHV�ZLWK�VWRUDJH��FDVK�IORZ��HWF

� &KDOOHQJHV�DUH�WKHUH�LQ�WKH�SRVW�KDUYHVW�VHFWRU�DV�ZHOO

6WUXFWXUH�RI�WKH�ILVKHU\�
� 7KLV� LV� VRPHWKLQJ� WKDW� FDQ� RFFXU� PRUH� HIIHFWLYHO\� GRZQ� WKH� WUDFN� RQFH� HIIRUW� LV

UHPRYHG�

� ,V�WKH�FXUUHQW�DUUDQJHPHQWV�DSSURSULDWH"

� %HWWHU�WR�EUHDN�LW�GRZQ�WR�FRPSRQHQW�ILVKHULHV"

� ([DPSOH�VFDOORSV�

� 'DYH�6WHUOLQJ�±�QHHG�WR�KDYH�D�EHWWHU�XQGHUVWDQGLQJ�RI�ZKHQ�DQG�ZKHUH�WR�ILVK�(.3

� 0RVW�SHRSOH�OLNH�WKH�IOH[LELOLW\�WR�EH�DEOH�WR�FKDQJH�EHWZHHQ�VSHFLHV

� (-�� &DQ� VWLOO� EH� RQH� ILVKHU\�� EXW� PDQDJHG� DV� GLVFUHWH� VWRFNV� HJ� UHDO� WLPH
PDQDJHPHQW�PHDVXUHV�RI�FRPPHUFLDO�FDWFK�UDWH

,QYHVWPHQW�LQ�WKH�FDSDFLW\�RI�WKH�ILVKHU\��FDSLWRO�DQG�SHRSOH��
� +DUG�WR�VWD\�DKHDG�RI�WKH�JDPH�ZLWKRXW�SURILWDELOLW\

� $V�DQ�H[DPSOH��RQH�FRPSDQ\�FKRVH�WR�VWUDWHJLFDOO\�LQYHVW�LQ�FDSLWRO��SHRSOH�XS�IURQW

� 2U��DIWHU�UDWLRQDOLVDWLRQ�WKHUH�QHHGV�WR�EH�LQYHVWPHQW�EDFN�LQWR�WKH�ILVKHU\�XS�IURQW� WR
JHW�LW�NLFN�VWDUWHG�DJDLQ

(QVXUH�\RX�DUH�JHDUHG�XS�WR�KDQGOH�WKH�H[WUD�SLHFH�RI�WKH�SLH��



��

$SSHQGL[�������(DVW�&RDVW�7UDZO�)LVKHU\�:RUNVKRS��
2XWFRPHV����6\QWKHVLV�RI�UHJLRQDO�PHHWLQJV��

%DFNJURXQG�

7KH� (DVW� &RDVW� 2WWHU� 7UDZO� )LVKHU\� �(&27)�� LV� D� PXOWL�VSHFLHV� ILVKHU\� WKDW� RSHUDWHV�

WKURXJKRXW� WKH�ZDWHUV�RI�4XHHQVODQG�IURP�&DSH�<RUN�WR�WKH�4XHHQVODQG�1HZ�6RXWK�:DOHV�

ERUGHU��7KH�ILVKHU\�KDV�DSSUR[LPDWHO\�����OLFHQVHV�RI�ZKLFK�����DUH�DFWLYH�YHVVHOV�ILVKLQJ�D�

WRWDO�RI��������QLJKWV�SHU�\HDU� ODQGLQJ�DSSUR[LPDWHO\������� W�RI�VHDIRRG��GLUHFWO\�HPSOR\LQJ�

PRUH� WKDQ� ����� SHRSOH� DQG� KDV� D� *URVV� 9DOXH� 3URGXFWLRQ� RI� DSSUR[LPDWHO\� ����0� SHU�

DQQXP��7KH�PDLQ�WDUJHW�VSHFLHV�KDYH�DOO�EHHQ�UHFHQWO\�DVVHVVHG�DV�VXVWDLQDEO\�ILVKHG�ZLWK�

HIIRUW�DW�RU�EHORZ�06<�OHYHOV��

2YHU�WKH�SDVW����\HDUV�WKH�WUDZO�LQGXVWU\�KDV�UHGXFHG�HIIRUW��LQFUHDVHG�HIILFLHQF\�DQG�DGRSWHG�

EHWWHU� ILVKLQJ� SUDFWLFHV� VXFK� DV� WXUWOH� H[FOXGHU� DQG� E\�FDWFK� UHGXFWLRQ� GHYLFHV�� 7KHVH�

FKDQJHV� KDYH� VLJQLILFDQWO\� UHGXFHG� HFRORJLFDO� ULVNV� SUHVHQWHG� E\� WKH� ILVKHU\�� 6RPH�

FKDOOHQJHV�UHPDLQ�IRU�WKH�ILVKHU\�VXFK�DV�H[FHVV�ILVKLQJ�FDSDFLW\��D�IHZ�KLJK�HFRORJLFDO�ULVNV�

IRU�VRPH�VSHFLHV�DQG�KDELWDWV��DQG�ORZ�SURILWDELOLW\��7KHVH�UHPDLQLQJ�SUREOHPV�SXW�SUHVVXUH�

RQ�ILVKLQJ�EXVLQHVVHV�DQG�UHJLRQDO�FRPPXQLWLHV��

7KH�ILVKHU\�H[SHULHQFHG�D�SHULRG�RI�LPSURYHG�SURILWDELOLW\�EHWZHHQ������DQG������IROORZLQJ�D�

SUHYLRXV� VWUXFWXUDO� DGMXVWPHQW� DQG� WKH� LQWURGXFWLRQ� RI� WKH� 7UDZO� 0DQDJHPHQW� 3ODQ�� 6KRUW�

SHULRGV� RI� SURILWDELOLW\� DUH� FRPPRQO\� H[SHULHQFHG� DIWHU� VWUXFWXUDO� DGMXVWPHQWV� ZKHUH�

UHPDLQLQJ� ILVKHUV� HQMR\� UHGXFHG� FRPSHWLWLRQ� DQG� D� ODUJHU� VKDUH� RI� ILVKHU\� UHVRXUFHV�� 3RVW�

VWUXFWXUDO�DGMXVWPHQW�LPSURYHPHQWV�LQ�SURILWDELOLW\�DUH�UDUHO\�PDLQWDLQHG�LQ�WKH�ORQJ�WHUP��DQG�

WKLV� LV� HVSHFLDOO\� WUXH� IRU� ILVKHULHV� ZLWK� LQDGHTXDWH� PDQDJHPHQW� UXOHV� WR� FRQVWUDLQ� FDWFK�

�RXWSXW��RU�HIIRUW��LQSXW��WR�SURILWDEOH�OHYHOV��$�KLJK�$XVWUDOLDQ�GROODU�FRPELQHG�ZLWK�LQFUHDVLQJ�

LQSXW�FRVWV��VXFK�DV�IXHO��KDV�UHGXFHG�WKH�SURILWDELOLW\�DQG�FRPSHWLWLYHQHVV�RI�WKH�4XHHQVODQG�

(DVW�&RDVW�2WWHU�7UDZO�)LVKHU\��

5HFHQWO\�WKH�RSSRUWXQLW\�KDV�EHHQ�WDNHQ�WR�UHYLHZ�WKH�ILVKHU\¶V�PDQDJHPHQW�IUDPHZRUN�DQG�

DGGUHVV� VSHFLILF� LVVXHV� WKDW� KDYH�EHHQ� LGHQWLILHG� E\� LQGXVWU\� VLQFH� WKH� GHYHORSPHQW� RI� WKH�

PDQDJHPHQW�SODQ��7KHVH�LVVXHV�LQFOXGH��

�� ([FHVV�RI�HIIRUW�XQLWV�LQ�WKH�)LVKHU\�

�� &RQVWUDLQWV�RQ�WHFKQLFDO�HIILFLHQF\�

�� 7KH�DSSURSULDWHQHVV�RI�FXUUHQW�E\FDWFK�PLWLJDWLRQ�UHTXLUHPHQWV�

�� 6SDWLDO�PDQDJHPHQW�DUUDQJHPHQW�QRW�FRYHULQJ�DOO�UHOHYDQW�DUHDV�

�� ,PSURYLQJ�WKH�HIIHFWLYHQHVV�RI�WKH�FXUUHQW�VHDVRQDO�FORVXUHV�



��

�� (QVXULQJ�WKH�JUHDWHVW�EHQHILW�LV�GHULYHG�IURP�WKH�VFDOORS�UHSOHQLVKPHQW�DUHDV�

�� 7KH�DSSURSULDWHQHVV�RI�WKH�FXUUHQW�ILVKLQJ�JHDU�UHVWULFWLRQV��DQG

�� 5HJXODWRU\�GULYHQ�GLVFDUGLQJ�RI�FHUWDLQ�VSHFLHV�

7KURXJK� WKH� UHYLHZ� SURFHVV� VWDNHKROGHU� DGYLVRU\� JURXSV� KDYH� LGHQWLILHG� D� QHHG� IRU� D�

UHGXFWLRQ�LQ�UHDO�HIIRUW�LQ�WKH�ILVKHU\�WR�UHGXFH�FRPSHWLWLRQ�EHWZHHQ�ILVKHUV��7KLV�ZRXOG�OHDG�WR�

LPSURYHG�DYHUDJH�FDWFK� UDWHV�� LQFUHDVHG� ILVKLQJ�RSSRUWXQLWLHV� WKURXJKRXW� WKH� IOHHW�� UHGXFHG�

ULVN� WR� WKH� PDULQH� HQYLURQPHQW� WKURXJK� ORZHU� E\FDWFK� YROXPH� DQG� UHGXFHG� KDELWDW�

LQWHUDFWLRQV��DQG�ZRXOG�DOORZ�IRU�LQFUHDVHV�LQ�ILVKLQJ�HIILFLHQF\�WKURXJK�UHJXODWRU\�UHIRUP��7KH�

DGYLVRU\� JURXSV� KDYH� DOVR� LGHQWLILHG� WKH� QHHG� IRU� DQ� DGDSWLYH� FR�PDQDJHPHQW� VWUDWHJ\� WR�

HVWDEOLVK� VWRFN� VSHFLILF�PDQDJHPHQW� FRQWUROV�� WR� HQVXUH� SUDZQV�DQG� VFDOORSV� WDNHQ�E\� WKH�

ILVKHU\�DUH�RI�D�YDOXDEOH�VL]H�DQG�VWRFNV�DUH�QRW�ILVKHG�EHORZ�HFRORJLFDOO\�VXVWDLQDEOH�OHYHOV��

7KLV� VWUDWHJ\� ZRXOG� VHUYH� WR� UHGXFH� RSHUDWLQJ� FRVWV�� LQFUHDVLQJ� RSHUDWRU� IOH[LELOLW\� DQG�

LQGXVWU\�UHVLOLHQFH�WR�FKDQJLQJ�VRFLDO��HFRQRPLF�DQG�HQYLURQPHQWDO�SUHVVXUHV�RQ�WKH�ILVKHU\��

$V�ZLWK�DQ\�FKDQJH�WKHUH�LV�D�UDQJH�RI�FKDOOHQJHV�WKDW�DUH�IDFHG��7KHVH�FKDOOHQJHV�LQFOXGH�D�

GLYHUVLW\�RI�RSHUDWLRQV�DQG�EXVLQHVV�VWUXFWXUHV��ODFN�RI�XQGHUVWDQGLQJ�RU�DFFHSWDQFH�RI�VWRFN�

DVVHVVPHQW�SURFHVVHV�DQG�D�ODFN�RI�OHDGHUVKLS�ZLOOLQJ�WR�GULYH�FKDQJH�LQ�WKH�LQGXVWU\��



��

6WDNHKROGHU�0HHWLQJV

$� VHULHV� RI� UHJLRQDO� VWDNHKROGHU� ZRUNVKRSV� ZHUH� VFKHGXOHG� DV� SDUW� RI� WKH� &5&� SURMHFW�

ORRNLQJ� WR� LGHQWLI\� RSSRUWXQLWLHV� IRU� LPSURYLQJ� WKH� HFRQRPLF� SHUIRUPDQFH�RI� WKH�(DVW�&RDVW�

2WWHU�7UDZO�)LVKHU\���

7KH� SURMHFW� ZDV� ORRNLQJ� WR� PHDVXUH� DQG� FRPSDUH� WKH� HFRQRPLF� SHUIRUPDQFH� RI� VHOHFWHG�

SUDZQ� ILVKHULHV� �6SHQFHU� *XOI�� *XOI� 6W� 9LQFHQW� DQG� (&27)�� DV� ZHOO� DV� URFN� OREVWHU� DQG�

DEDORQH� ILVKHULHV�� 7KH� DLP� ZDV� WR� DVVHVV� WKH� HIIHFWLYHQHVV� RI� IDFWRUV� WKDW� HQDEOH� ZHDOWK�

FUHDWLRQ�ZLWKLQ� WKH�VSHFLILF� ILVKHULHV�XVLQJ�ZHDOWK�EDVHG� ILVKHU\�SHUIRUPDQFH� LQGLFDWRUV��.H\�

VSHDNHUV�IURP�WKH�6SHQFHU�*XOI�DQG�1RUWKHUQ�3UDZQ�)LVKHU\�SURYLGHG�DWWHQGHHV�ZLWK�VRPH�

XQLTXH�SHUVSHFWLYHV�RQ�FRPPRQ�SUREOHPV�IDFHG�E\�DOO�ILVKHULHV�DW�VRPH�WLPH�RU�DQRWKHU�DQG�

LQQRYDWLYH�VROXWLRQV�WKDW�KDYH�GHOLYHUHG�HFRQRPLF�LPSURYHPHQWV�LQ�WKHVH�SDUWLFXODU�ILVKHULHV���

7KURXJK�LGHQWLI\LQJ�LQQRYDWLYH�RSHUDWLRQDO�SURFHGXUHV��EXVLQHVV�VWUXFWXUHV�DQG�PDQDJHPHQW�

V\VWHPV� LQ� RWKHU� ILVKHULHV� SRWHQWLDO� RSWLRQV� ZHUH� GLVFXVVHG� WR� LPSURYH� WKH� HFRQRPLF�

SHUIRUPDQFH�RI�WKH�(&27)��$W�WKH�ZRUNVKRSV�VWDNHKROGHUV�ZHUH�DVNHG�WR�FRQVLGHU�WKH�LGHDV�

DQG� H[SHULHQFHV� SUHVHQWHG� DQG� GLVFXVV� WKHVH� LQ� WKH� FRQWH[W� RI� WKH� LVVXHV� IDFLQJ� WKH�(DVW�

&RDVW�2WWHU�7UDZO�)LVKHU\�LGHQWLI\LQJ�WKH�EHQHILWV��SUREOHPV��DGDSWDELOLW\�RI�WKH�IOHHW�WR�FKDQJH�

DQG�WKH�HFRQRPLF�LPSDFWV�UHOHYDQW�WR�WKH�ILVKHU\���

7KH�PHHWLQJV�ZHUH� KHOG� LQ�&DLUQV��7RZQVYLOOH��+HUYH\�%D\� DQG�0RRORRODED��$� WRWDO� RI�a���

LQGXVWU\�SDUWLFLSDQWV�DWWHQGHG�DFURVV�WKH�IRXU�PHHWLQJV�ZLWK�D�UDQJH�RI�LQWHUHVWV�UHSUHVHQWHG�

LQFOXGLQJ� ILVKHUV�� IOHHW�PDQDJHUV�� EXVLQHVV� RZQHUV�� SURFHVVRUV� DQG�PDUNHWHUV��3DUWLFLSDQWV�

HQJDJHG�LQ�WKH�PHHWLQJV�ZKROH�KHDUWHGO\�DQG�SURYLGHG�YDOXDEOH�LQSXW�LQWR�GLVFXVVLRQV�DERXW�

RSWLRQV�WR�DGGUHVV�NH\�LVVXHV�IDFLQJ�WKH�ILVKHU\��

.H\�,VVXHV�,GHQWLILHG�

� 2YHU�DOORFDWLRQ�RI�HIIRUW���XQXVHG���DFWLYH�

� /DFN�RI�3URILWDELOLW\

� (IILFLHQF\�FRQVWUDLQWV

� 6WUXFWXUH�RI�WKH�ILVKHU\

� ,QGXVWU\�9RLFH

� ,QYHVWPHQW�LQ�WKH�LQGXVWU\��YHVVHOV�DQG�SHRSOH�

� 0DUNHWLQJ�SULFHV

0HHWLQJ�'LVFXVVLRQ�

2YHUFDSDFLW\�

3DUWLFLSDQWV� DJUHHG� WKDW� WKHUH� LV� H[FHVVLYH� HIIRUW�OLFHQFHV� LQ� WKH� ILVKHU\� ZLWK� WKH� PDMRULW\�

VXJJHVWLQJ�LW�LV�WKH�SULRULW\�LVVXH�WR�EH�DGGUHVVHG��



��

6XUSOXV�HIIRUW�VW\PLHV�DQ\�DWWHPSWV�WR�LQFUHDVH�SURILWDELOLW\�EHFDXVH�DV�SURILW�LPSURYHV��HIIRUW�

LQFUHDVHV�DQG�WKLV�GULYHV�GRZQ�WKH�SURILW�DJDLQ��

7KHUH� LV� D� QHHG� WR� VHSDUDWH� ODWHQW�XQXVHG� HIIRUW� DQG� RSHUDWLRQDO� HIIRUW� LQ� DQ\� DSSURDFK� WR�

HIIRUW�UHGXFWLRQ��

:KDWHYHU�DSSURDFK��PDNH�VXUH�WKDW�WKHUH�LV�D�UHGXFWLRQ�LQ�WKH�QXPEHU�RI�SDUWLFLSDQWV�ERDWV��

7RR�PDQ\�ERDWV�DW�WKH�IOHHW�OHYHO�GLOXWH�SURILWV��

1HHG�WR�NHHS�HQRXJK�FDSDFLW\�IRU�SRWHQWLDO�LQFUHDVHV�LQ�HIIRUW�RU�HIILFLHQF\��

3DUWLFLSDQWV�GLVFXVVHG�WKH�SRWHQWLDO�IRU�D�VWDJHG�HIIRUW�XQLW�UHGXFWLRQ�EXW�WKH�VLWXDWLRQ�UHTXLUHV�

WKDW�HIILFLHQF\�LV�LPSURYHG�QRZ��QRW�LQ�D�SLHFHPHDO�SURFHVV�RYHU�WLPH��

+RZ�WR�IL[�LW"�

± &RPELQDWLRQ�RI�LQGXVWU\�JRYHUQPHQW�VWUDWHJ\�FRQWULEXWLRQ

± ,QGXVWU\�QHHG�D�FR�RUGLQDWHG�DSSURDFK�WR�JRYHUQPHQW

± WHQGHU�SURFHVV

± 6WLOO�QHHG�WR�PDNH�VXUH�\RX�UHPRYH�OLFHQFHV�

± PLJKW�EH�PRUH�FRVWO\�WR�YROXQWDULO\�IRUHJR�HIIRUW��FKHDSHU�WR�EX\�LW�XS�IURQW�RQ

WHQGHU��JRYHUQPHQW�ILQDQFHG�

± 2WKHU�LQYHVWRUV

(FRQRPLFV�3URILWDELOLW\�

7KH�VL]H�RI�WKH�VOLFH�RI�WKH�SLH�LV�FULWLFDO�GHVSLWH�WKH�VL]H�RI�WKH�SLH�JRLQJ�XS�DQG�GRZQ��

,WV�QRW�JRRG�HQRXJK� WR� ³MXVW´� EH�ELRORJLFDOO\� VXVWDLQDEOH�� WKH� ILVKHU\�QHHGV� WR�EH� ILQDQFLDOO\�

YLDEOH�HQRXJK�WR�VHOI�IXQG�WKH�UHTXLUHG�UHJXODWRU\�UHIRUP��

(FRQRPLF�VXUYH\�GDWD�UHTXLUHG�HYHU\�����\UV�WR�LQIRUP�PDQDJHPHQW�IUDPHZRUN��

7KH�DLP�VKRXOG�EH�WR�JHW�D�UHWXUQ�RQ�LQYHVWPHQW�WR�FRXQWHU�RSSRUWXQLW\�FRVWV��

2SHUDWLRQ�QHHGV�WR�EH�SURILWDEOH�WR�NHHS�FUHZV��

)LVKLQJ�HIILFLHQF\�

)LVKHUV�ILQG�LW�KDUG�WR�VWD\�DKHDG�RI�WKH�JDPH�ZLWKRXW�SURILWDELOLW\�LQ�WKH�LQGXVWU\�

)LVKLQJ�VPDUWHU��JUHDWHU�FR�PDQDJHPHQW��DIWHU�HIIRUW�KDV�EHHQ�UHPRYHG�LV�UHTXLUHG��

,GHDOO\� DIWHU� VXVWDLQDELOLW\� LVVXHV� DUH� UHPRYHG� WKH� JRYHUQPHQW� FDQ� UHGXFH� RSHUDWLRQDO�

OLPLWDWLRQV�LH�JHDU�UHVWULFWLRQV��

$IWHU� UDWLRQDOLVDWLRQ�RI� WKH�HIIRUW�IOHHW� WKHUH�QHHGV� WR�EH� LQYHVWPHQW�EDFN� LQWR� WKH� ILVKHU\�XS�

IURQW�WR�JHW�LW�NLFN�VWDUWHG�DJDLQ��

,QGLYLGXDOV�QHHG�WR�HQVXUH�WKH\�DUH�JHDUHG�XS�WR�KDQGOH�WKH�H[WUD�SLHFH�RI�WKH�SLH��

(IILFLHQF\�LQFUHDVHV�DUH�GLIILFXOW�WR�PDQDJH�ZLWKRXW�RXWSXW�FRQWUROV��

1HHG�VPDUWHU�DSSURDFKHV�WR�ILVK�IRU�VFDOORSV��VWUXFWXUHG�URWDWLRQDO�KDUYHVWV��

5HJXODWRU\�UHIRUP�



��

7KLV�LV�VRPHWKLQJ�WKDW�FDQ�RFFXU�PRUH�HIIHFWLYHO\�GRZQ�WKH�WUDFN�RQFH�HIIRUW�LV�UHPRYHG��

1HHG�D�FOHDUHU�SROLF\�GLUHFWLRQ�IRU�WKH�REMHFWLYHV�RI�WKH�ILVKHU\��ZLWK�UHIHUHQFH�SRLQWV��

1R�FXUUHQW�PDQDJHPHQW�FRQWUROV�DW�WKH�VWRFN�OHYHO��

$UH�WKH�FXUUHQW�DUUDQJHPHQWV�DSSURSULDWH"�

%HWWHU�WR�EUHDN�LW�GRZQ�WR�FRPSRQHQW�ILVKHULHV"�

0RVW�SHRSOH�OLNH�WKH�IOH[LELOLW\�WR�EH�DEOH�WR�FKDQJH�EHWZHHQ�VSHFLHV��

&DQ�VWLOO�EH�RQH�ILVKHU\��EXW�PDQDJHG�DV�GLVFUHWH�VWRFNV�HJ�UHDO�WLPH�PDQDJHPHQW�PHDVXUHV�

RI�FRPPHUFLDO�FDWFK�UDWH��

6WDNHKROGHU�(QJDJHPHQW�

7KH�ILVKLQJ�LQGXVWU\�QHHGV�OHDGHUVKLS�DQG�RUJDQLVDWLRQ���

,QGXVWU\�QHHG�WR�GHYHORS�DQVZHUV�WR�WKH�LVVXHV�WKURXJK�D�NH\�LQGXVWU\�OHDGHUVKLS�JURXS���

,W�LV�GLIILFXOW�WR�EH�DQ�DFWLYH�ILVKHU�DV�ZHOO�DV�DWWHQG�PHHWLQJV��WKLQN�RI�LVVXHV�

7KH�ZRUOG�LV�UXQ�E\�WKRVH�WKDW�DWWHQG��

,QGXVWU\�QHHGV�WR�YDOXH�UHSUHVHQWDWLRQ��

'LVFXVVHG�WKH�HVWDEOLVKPHQW�RI�D�SHDN�ERG\��IXOO\�FRVW�UHFRYHUHG�DQG�EDVHG�RQ�*93�DFURVV�

DOO�ILVKHULHV�DQG�DGG�WKH�FRVWV�WR�OLFHQFH�IHHV��

$�ORW�RI�LQGXVWU\�WKDW�GRQ¶W�ZDQW�WR�UHPDLQ�LQ�WKH�ILVKHU\�VWLOO�KDYH�D�ELJ�VD\

9HU\�GLYHUVH�LGHDV�RQ�ZKDW�LQGLYLGXDOV�QHHG�ZDQW�IURP�RU�IRU�WKH�ILVKHU\�

0DUNHWV�3ULFLQJ�

,PSRUW�FRPSHWLWLRQ�LPSDFWV�SULFHV��WRXJK�WR�IL[��

3URGXFW�GLIIHUHQWLDWLRQ�QHHGV�WR�EH�GHYHORSHG�

,QGXVWU\�KHDYLO\�FRQWUROOHG�E\�PDUNHWV��GROODU�LQIOXHQFHV�LPSRUW�SULFH�FRPSHWLWLYHQHVV��

0RUH�FROODERUDWLRQ�FR�RUGLQDWLRQ�EHWZHHQ�ILVKHUV�LQGXVWULHV���

'LIIHUHQWLDWLRQ�RI�SURGXFW�E\�VSHFLHV��LH�NLQJV�"�

7LPLQJ�DQG�YROXPH�RI�FDWFKHV�RQ�WKH�PDUNHW�LQIOXHQFH�GRPHVWLF�SULFH��WKLV�QHHGV�WR�EH�EHWWHU�

PDQDJHG�WR�RSWLPLVH�SULFHV��

/DFN�RI�YHUWLFDO�LQWHJUDWLRQ�

,VVXHV�ZLWK�VWRUDJH��FDVK�IORZ��HWF�

&KDOOHQJHV�DUH�WKHUH�LQ�WKH�SRVW�KDUYHVW�VHFWRU�DV�ZHOO�



��

7DEOH�RI�&RQWHQWV�IRU�$SSHQGL[����5RFN�/REVWHU

$SSHQGL[������65/�:RUNVKRS�$JHQGD�������������������������������������������������������������������������������������������
$SSHQGL[������6XPPDU\�RI�65/�ILVKHULHV���������������������������������������������������������������������������������������
$SSHQGL[������6RXWKHUQ�=RQH�5RFN�)LVKHU\��)LVKHU\�3HUIRUPDQFH�,QGLFDWRUV��������������������������������
$SSHQGL[������(FRQRPLF�,QGLFDWRUV�IRU�WKH�6RXWKHUQ�5RFN�/REVWHU�)LVKHULHV�������������������������������
$SSHQGL[������:$�5RFN�/REVWHU�)LVKHU\��������������������������������������������������������������������������������������
$SSHQGL[������&5$��)LVKHU\��������������������������������������������������������������������������������������������������������
$SSHQGL[������%LRHFRQRPLF�GHFLVLRQ�VXSSRUW�WRROV�IRU�6RXWKHUQ�5RFN�/REVWHU����������������������������
$SSHQGL[������1HZ�=HDODQG�3HUVSHFWLYH��������������������������������������������������������������������������������������
$SSHQGL[������,PSURYLQJ�HFRQRPLF�SHUIRUPDQFH��ILQGLQJV�RI�DQ�$XVWUDOLDQ�6HDIRRG�&5&�VWXG\
���������������������������������������������������������������������������������������������������������������������������������������������������
$SSHQGL[������8VLQJ�GDWD�LQ�ELRHFRQRPLF�PRGHOV�WR�LGHQWLI\�SURILWDEOH�KDUYHVW�VWUDWHJLHV������������



$SSHQGL[����5RFN�/REVWHU

2SWLPLVLQJ�EXVLQHVV�VWUXFWXUHV�DQG�ILVKHULHV�
PDQDJHPHQW�V\VWHPV�IRU�NH\�ILVKHULHV

7�0��:DUG

3URMHFW�1R����������

)HEUXDU\�����



�

7KLV�SURMHFW�ZDV�FRQGXFWHG�E\�WKH�6RXWK�$XVWUDOLDQ�5HVHDUFK�DQG�
'HYHORSPHQW�,QVWLWXWH

7KLV�UHSRUW�PD\�EH�FLWHG�DV�
:DUG�� 7� 0�� �������� $SSHQGL[� ��� 5RFN� /REVWHU�� 2SWLPLVLQJ� EXVLQHVV� VWUXFWXUHV� DQG� ILVKHULHV�
PDQDJHPHQW�V\VWHPV�IRU�NH\�ILVKHULHV��3UHSDUHG�E\�WKH�6RXWK�$XVWUDOLDQ�5HVHDUFK�DQG�'HYHORSPHQW�
,QVWLWXWH��$TXDWLF�6FLHQFHV���$GHODLGH��&5&�3URMHFW�1R��������������SS�

&RS\ULJKW�� ������ 7KH� 6HDIRRG� &5&� &RPSDQ\� /WG�� WKH� )LVKHULHV� 5HVHDUFK� DQG� 'HYHORSPHQW�
&RUSRUDWLRQ�DQG�WKH�6RXWK�$XVWUDOLDQ�5HVHDUFK�'HYHORSPHQW�,QVWLWXWH�

7KLV� ZRUN� LV� FRS\ULJKW�� ([FHSW� DV� SHUPLWWHG� XQGHU� WKH� &RS\ULJKW� $FW ����� �&WK��� QR� SDUW� RI� WKLV
SXEOLFDWLRQ�PD\�EH� UHSURGXFHG�E\� DQ\� SURFHVV�� HOHFWURQLF� RU� RWKHUZLVH��ZLWKRXW� WKH� VSHFLILF�ZULWWHQ
SHUPLVVLRQ� RI� WKH� FRS\ULJKW� RZQHUV�� 1HLWKHU� PD\� LQIRUPDWLRQ� EH� VWRUHG� HOHFWURQLFDOO\� LQ� DQ\� IRUP
ZKDWVRHYHU�ZLWKRXW�VXFK�SHUPLVVLRQ�

7KH�$XVWUDOLDQ�6HDIRRG�&5&�LV�HVWDEOLVKHG�DQG�VXSSRUWHG�XQGHU�WKH�$XVWUDOLDQ�
*RYHUQPHQW¶V &RRSHUDWLYH�5HVHDUFK�&HQWUHV�3URJUDP��2WKHU�LQYHVWRUV�LQ�WKH�&5&�DUH�WKH�
)LVKHULHV�5HVHDUFK DQG�'HYHORSPHQW�&RUSRUDWLRQ��6HDIRRG�&5&�FRPSDQ\�PHPEHUV��DQG�

VXSSRUWLQJ�SDUWLFLSDQWV�

2IILFH 0DUN�2OLSKDQW�%XLOGLQJ��/DIIHU�'ULYH��%HGIRUG�3DUN�6$�����
3RVWDO�%R[�����0DUN�2OLSKDQW�%XLOGLQJ��/DIIHU�'ULYH��%HGIRUG�3DUN�6$�����
7ROOIUHH �������������3KRQH ������������ )DFVLPLOH �������������

:HEVLWH ZZZ�VHDIRRGFUF�FRP $%1 ��������������

,PSRUWDQW�1RWLFH
$OWKRXJK�WKH�$XVWUDOLDQ�6HDIRRG�&5&�KDV�WDNHQ�DOO�UHDVRQDEOH�FDUH�LQ�SUHSDULQJ�WKLV�
UHSRUW��QHLWKHU�WKH�6HDIRRG�&5&�QRU LWV�RIILFHUV�DFFHSW�DQ\�OLDELOLW\�IURP�WKH�
LQWHUSUHWDWLRQ�RU�XVH�RI�WKH�LQIRUPDWLRQ�VHW�RXW�LQ�WKLV�GRFXPHQW��,QIRUPDWLRQ�
FRQWDLQHG�LQ�WKLV�GRFXPHQW�LV�VXEMHFW�WR�FKDQJH�ZLWKRXW�QRWLFH�



�

7DEOH�RI�FRQWHQWV

$SSHQGL[������65/�:RUNVKRS�$JHQGD �������������������������������������������������������������������������������������������� �

$SSHQGL[������6XPPDU\�RI�65/�ILVKHULHV ���������������������������������������������������������������������������������������� �

$SSHQGL[������6RXWKHUQ�=RQH�5RFN�)LVKHU\��)LVKHU\�3HUIRUPDQFH�,QGLFDWRUV ������������������������������������ �

$SSHQGL[������(FRQRPLF�,QGLFDWRUV�IRU�WKH�6RXWKHUQ�5RFN�/REVWHU�)LVKHULHV ����������������������������������� ��

$SSHQGL[������:$�5RFN�/REVWHU�)LVKHU\ ��������������������������������������������������������������������������������������� ��

$SSHQGL[������&5$��)LVKHU\ �������������������������������������������������������������������������������������������������������� ��

$SSHQGL[������%LRHFRQRPLF�GHFLVLRQ�VXSSRUW�WRROV�IRU�6RXWKHUQ�5RFN�/REVWHU ��������������������������������� ��

$SSHQGL[������1HZ�=HDODQG�3HUVSHFWLYH ��������������������������������������������������������������������������������������� ��

$SSHQGL[������,PSURYLQJ�HFRQRPLF�SHUIRUPDQFH��ILQGLQJV�RI�DQ�$XVWUDOLDQ�6HDIRRG�&5&�VWXG\�������� ��

$SSHQGL[������8VLQJ�GDWD�LQ�ELRHFRQRPLF�PRGHOV�WR�LGHQWLI\�SURILWDEOH�KDUYHVW�VWUDWHJLHV ����������������� ��



�

$SSHQGL[����� 65/�:RUNVKRS�$JHQGD�

,PSURYLQJ�WKH�SHUIRUPDQFH�RI�&5&�ILVKHULHV�WKURXJK�UHYLHZ�DQG�UHIRUP�RI�RSHUDWLRQDO�SURFHGXUHV��
EXVLQHVV�VWUXFWXUHV�DQG�ILVKHULHV�PDQDJHPHQW�V\VWHPV�

5RFN�OREVWHU�ZRUNVKRS

'DWH�� 7XHV�:HG��������0D\������
9HQXH�� 'RZQ7RZQHU� +RWHO�� ��� /\JRQ� 6WUHHW�� &DUOWRQ�� 9LFWRULD� ����� �7HO�� ��� ����� ������ HPDLO��

UHV#GRZQWRZQHU�FRP�DX�

$JHQGD
'D\�������0D\�

������� :HOFRPH�DQG�H[SHFWDWLRQV�IURP�ZRUNVKRS��7LP�:DUG�
������ � .H\� GLIIHUHQFHV� DQG� VLPLODULWLHV� LQ� 65/� ILVKHULHV� �+LODU\� 5HYHOOH� DQG $QDEHOO� -RQHV� WR�
SUHVHQW�DQG�OHDG�D�EULHI�GLVFXVVLRQ�
7KH� PDLQ� REMHFWLYH� KHUH� LV� WR� UHFRJQLVH� WKDW� WKH� ILVKHULHV� DUH� GLIIHUHQW� ± HVSHFLDOO\� ZUW�
JRYHUQDQFH�EXVLQHVV�PDQDJHPHQW� VWUXFWXUHV� EXW� DOVR� RSHUDWLRQDOO\� ± DQG� WKDW� WKHVH�GLIIHUHQFHV�
ZLOO� KDYH� LPSOLFDWLRQV� IRU� LPSURYHPHQW�RSWLRQV� WKDW�PD\�EH�VXLWDEOH� LQ�HDFK�FDVH��([SHULHQFH� LQ�
SUDZQV� VXJJHVWV� ZH� QHHG� WR�PDNH� LW� FOHDU� IURP� WKH� VWDUW� WKDW� ZH� XQGHUVWDQG� WKHVH� GLIIHUHQFHV�
H[LVW��7KLV�ZLOO�DOVR�SURYLGH�D�JRRG�EDFNJURXQG�IRU�WKH�$QGHUVRQ�DQDO\VLV�
������� ,VVXHV�LPSHGLQJ�SURILWDELOLW\�RI�65/�ILVKHULHV��$QGHUVRQ�$QDO\VLV��7LP�:DUG��6$5',�
7KLV� WDON�ZLOO� LGHQWLI\� LPSHGLPHQWV� WR�HFRQRPLF�SHUIRUPDQFH�XVLQJ�-LP¶V�PHWKRG��5HVXOWV�FDQ�EH�
FRPSDUHG�ZLWK�SHUFHSWLRQV�RI�LQGXVWU\�JRYHUQPHQW�RWKHU�VWDNHKROGHUV��
������� 6XPPDU\�RI�HFRQRPLF�VWDWXV�WUHQGV�LQ�65/�ILVKHULHV�± �/LVD�5LSSRQ��(FRQVHDUFK�
:H�KDYH�PRVW�RI�WKH�GDWD�DYDLODEOH�IRU�$XVWUDOLDQ�ILVKHULHV��'RQ¶W�KDYH�PXFK�IRU�1=��/LVD�FRXOG�\RX�
SOV�OLDLVH�ZLWK�0DOFROP�'DU\O�WR�JHW�WKH�UHOHYDQW�LQIRUPDWLRQ���

/XQFK����� SP�
�����± :$� OREVWHU� VWRU\�� KRZ� D� UHGXFWLRQ� LQ� FDWFK� LQFUHDVHG� SURILWDELOLW\� �1LFN�&DSXWL�� )LVKHULHV�
:$�
�����± 1HZ�=HDODQG�&5$���± DQRWKHU�JRRG�QHZV�VWRU\��0DOFROP�/DZVRQ��&(��&5$��
�����± %LR�HFRQRPLF�PRGHOOLQJ��WRROV�IRU�DVVHVVLQJ�HIIHFWLYHQHVV�RI�RSWLRQV��5LFN�0F*DUYH\�
�����± 7KH�FKDOOHQJHV�RI�0(<��'DU\O�6\NHV�
�����± *URXS�'LVFXVVLRQ��$OO�

(YHQLQJ�±:RUNVKRS�'LQQHU�IRU�LQIRUPDO�GLVFXVVLRQ�RQ�LVVXHV�DQG�RSWLRQV��9HQXH�7%$�

'D\�������0D\�
������ 6\QWKHVLV�RI�LVVXHV�DQG�RSWLRQV�LGHQWLILHG�GXULQJ�'D\����7LP�:DUG�
����� � )DFLOLWDWHG� GLVFXVVLRQ� RI� RSWLRQV� WKDW� PD\� EH� VXLWDEOH� IRU� LPSURYLQJ� WKH� HFRQRPLF�
SHUIRUPDQFH�RI�HDFK�65/�ILVKHU\��$OO�
������6XPPDU\�RI�:RUNVKRS�RXWFRPHV��7LP�:DUG�
�����±:RUNVKRS�FRQFOXVLRQ

$WWHQGHHV
$�3URI�7LP�:DUG��6$5',��$�3URI�&DOHE�*DUGQHU��,0$6���'U�$GULDQ�/LQQDQH��6$5',���'U�1LFN�&DSXWL��:$�
)LVKHULHV��� 'U� 5LFN�0F*DUYH\� �6$5',��� 0DOFROP� /DZVRQ� �&5$���� 'DU\O� 6\NHV� �&5$���� $QQDEHO� -RQHV�
�3,56$���+LODU\�5HYHOOH� �'3,:(���0HOLVVD�6FKXEHUW� �9LF'3,���*DU\�6WHHOH�&UDLJ�/DZU\� �6RXWK�$XVWUDOLDQ�
LQGXVWU\���*DUU\�.HUU��5REHUW�5DWWUD\��0LFKDHO�%ODNH��-RKQ�6DQVRP �7DVPDQLDQ�LQGXVWU\��



�

$SSHQGL[������6XPPDU\�RI�65/�ILVKHULHV

1(:�=($/$1' 9LFWRULD 6RXWK�$XVWUDOLD 7DVPDQLD
&RPPHUFLDO�)LVKHULHV�
DUUDQJHPHQWV

&RPPHUFLDO�0DQDJHPHQW�]RQHV
1LQH�� VHSDUDWH�7$&&�VHW�IRU�
HDFK�� 7$&�VHW�IRU�VHYHQ (DVW��:HVW 1RUWKHUQ��6RXWKHUQ

6WDWH�ZLGH 7$&&��VSDWLDO�
PDQDJHPHQW�IRU�VHDVRQV

$FFHVV�FRPPHUFLDO ��WRQQHV�PLQLPXP�DFH� /LPLWHG�OLFHQFH /LPLWHG�OLFHQFHV /LPLWHG�OLFHQFHV

&RPPHUFLDO�JHDU %DLWHG�SRWV %DLWHG�SRWV %DLWHG�SRWV %DLWHG�SRW

3RW�OLPLWV 1RQH 0D[�����SRWV�ERDW �������SRWV�ERDW
%\�ERDW�OHQJWK�RU�WRQQDJH�DQG�QR�
RI�TXRWD�XQLWV

7DFF������ $OO�Q]������WRQQHV ����H]�������Z]� ������V]�������Q]� ��������WRQQHV

7$&&�GHFLVLRQ�SHULRG ���$SULO�WR����0DUFK $QQXDOO\ $QQXDOO\ $QQXDOO\

7$&&�GHWHUPLQHG�E\
2SHUDWLRQ�RI�0DQDJHPHQW�
3URFHGXUH

0LQLVWHU
V�'HOHJDWH�
�)LVKHULHV�9LFWRULD�('� 0LQVWHUV�'HOHJDWH��3,56$�('�

0LQLVWHU����VWDWXWRU\�FRQVXOWDWLRQ�
ZLWK�FRP�DQG�UHF�SHDN�ERGLHV�DQG�
DGYLVRU\�FRPPLWWHHV

3HUIRUPDQFH�,QGLFDWRUV�LQ�7$&&�
GHFLVLRQ &38(

(JJ�SURGXFWLRQ��
DYDLODEOH�ELRPDVV��
FRPPHULFDO�&38(

&RPPHUFLDO�&38(���SULPDU\���
5HFUXLW�&38(��VHFRQGDU\�

(JJ�SURGXFWLRQ��OHJDO�VL]H�
ELRPDVV��WRWDO�ELRPDVV��
FRPPHUFLDO�&38(

(IIRUW�OLPLW 1RQH 1R 1R 1R

0OV
9DULHV�EXW�PRVW�DW�������PP�
WDLO�ZLGWK

�����PDOH�������
�IHPDOH� ������V]�������Q]� �����PDOH�������IHPDOH�

6HDVRQ
���PRQWKV�RWKHU�WKDQ�&5$���
DQG�&5$��

0DOH��1RY�� 6HSW��
IHPDOH��1RY�� HQG�0D\ -XQH�6HSW��6=���-XQH�2FW��1=�

0DOH�1RY�± 6HSW��2FW��IHPDOH�1RY�
± $SU

%HUULHG�IHPDOHV SURKLELWHG <HV

3URKLELWHG��FORVHG�
VHDVRQ�IHPDOHV���-XQ�
� ���1RY� 3URKLELWHG 3URKLELWHG

6RDN�WLPH�OLPLW 1RQH 1R 1R <HV

9PV 1RQH 1R <HV��Q]��QR��V]� 1R

)LVKHU\�6WRFN�$VVHVVPHQW�
�SHULRG��HPSLULFDO��PRGHO EDVHG� 0RGHOOHG�DW���VHDVRQ�F\FOHV 0RGHO�EDVHG 0RGHO�EDVHG



�

1(:�=($/$1' 9LFWRULD 6RXWK�$XVWUDOLD 7DVPDQLD
)LVKHU\�6WDWXV

)LVKHU\�6WDWXV
*RRG�WR�H[FHOOHQW�DOO�QLQH�
PDQDJHPHQW�DUHDV UHEXLOGLQJ

6XVWDLQDEO\�ILVKHG��ERWK�
]RQHV�

6XVWDLQDEO\�ILVKHG�EXW�UHEXLOGLQJ�WR�
LPSURYH�HFRQRPLF�DQG�VRFLDO�
RXWFRPHV

SRW�OLIWV������ Q�D
(=����������:=�
�������

1=���������SRWOLIWV���6=�
����������SRWOLIWV

WRWDO�FDWFK������ �����WRQQHV
(=����WRQQH��:=�����
WRQQH 1=�����W��6=��������W �������� ������������W�

*RYHUQDQFH�VWUXFWXUH

*RYHUQDQFH�VWUXFWXUH
)LVKHULHV�$FW��UHJXODWRU\�IUDPH�
ZRUN

)LVKHULHV�0DQDJHPHQW�
$FW��)LVKHULHV�
5HJXODWLRQV�

)LVKHULHV�0DQDJHPHQW�$FW��
)LVKHULHV�5HJXODWLRQV�

/LYLQJ�PDULQH�5HVRXUFHV�
0DQDJHPHQW�$FW��0DQDJHPHQW�3ODQ�
�5XOHV�

0DQDJHPHQW�VWUXWXUH
*RY�GHSDUWPHQW��FROOHFWLYHV�RI�
ULJKWV�KROGHUV

*RY�'HSW���
PDQDJHPHQW��OLFHQVLQJ��
PRQLWRULQJ�DQG�
FRPSOLDQFH��OLDVRQ�
EHWZHHQ�0LQLVWHU
V�
RIILFH��UHVHDUFK�
SURYLGHUV��LQGXVWU\�

*RY�'HSW���PDQDJHPHQW��
OLFHQVLQJ��PRQLWRULQJ�DQG�
FRPSOLDQFH��OLDVRQ�EHWZHHQ�
0LQLVWHU
V�RIILFH��UHVHDUFK�
SURYLGHUV��LQGXVWU\�

*RY�'HSW���PDQDJHPHQW��OLFHQVLQJ��
PRQLWRULQJ�DQG�FRPSOLDQFH��OLDVRQ�
EHWZHHQ�0LQLVWHU
V�RIILFH��UHVHDUFK�
SURYLGHUV��LQGXVWU\��SROLFH

3URFHVV�WR�FKDQJH�D�
PDQDJHPHQW�PHDVXUH

5HJXODWRU\�ZLWK�FRQVHQW�RI�
3DUOLDPHQW��VWDWXWRU\�E\�*D]HWWH�
1RWLFH��DQG�RU�E\�$FW�DPHQGPHQW

&RQVXOWDWLRQ�ZLWK�FRPP�
DQG�UHF�VHFWRUV���5HJ�
FKDQJHV�UHTXLUH�
DSSURYDO�IURP�*RYHUQRU�
LQ�&RXQFLO���$FW�FKDQJHV�
PXVW�EH�DSSURYHG�E\�
3DUOLDPHQW��

&KDQJHV�WR�$FW�RU�5HJV�
UHTXLUH�3DUOLDPHQW�GHFLVLRQ��
1R�VWDWXWRU\�FRQVXOWDWLRQ�
UHTXLUHPHQWV��KRZHYHU�
XQGHUVWRRG�WKDW�FKDQJHV�
ZRXOG�QRW�EH�SDVVHG�LI�
FRQVXOWDWLRQ�KDG�QRW�
RFFXUUHG��

6WDWXWRU\�FRQVXOWDWLRQ�ZLWK�FRP�DQG�
UHF�LQGXVWU\�DVVRFLDWLRQV��DQG�ILVKHU\�
DGYLVRU\�FRPPLWWHHV�IRU�DQ\�FKDQJH�
QRW�LQ�WKH�P
SODQ��7R�PDNH�D�FKDQJH�
WR�D�UXOH�± VWDWXWRU\�SURFHVV�LQF��
PRQWK�SXEOLF�FRQVXOWDWLRQ�DQG�SDVV�
WKUX�ERWK�KRXVHV�RI�3DUOLDPHQW



�

1(:�=($/$1' 9LFWRULD 6RXWK�$XVWUDOLD 7DVPDQLD
5HFUHDWLRQDO� )LVKHULHV�
DUUDQJHPHQWV

$FFHVV�5HFUHDWLRQDO 2SHQ�DFFHVV
5HFUHDWLRQDO�)LVKHU\�
/LFHQFH��XQOLPLWHG�

3RW�OLFHQFHV���PD[���SHU�
SHUVRQ�

5HFUHDWLRQDO�)LVKHU\�/LFHQFH�
�XQOLPLWHG�

5HFUHDWLRQDO�EDJ�OLPLW
<HV�� ��OREVWHUV�SHU�SHUVRQ�SHU�
GD\ <HV 1R <HV

%RDW�OLPLW 1R 1R 1R <HV

5HFUHDWLRQDO�3RVVHVVLRQ
OLPLW 2QO\�LQ�RQH�VPDOO�DUHD 1R 1R <HV

5HFUHDWLRQDO�JHDU
��SRWV�SHU�SHUVRQ�� PD[���SHU�
YHVVHO +DQG��KRRS�QHWV %DLWHG�SRWV��KDQG��GURS�QHW %DLWHG�SRW��KDQG��KRRS�QHW

5HFUHDWLRQDO�OREVWHU�
LGHQWLILFDWLRQ��WDLO�FOLSSLQJ��
HWF 1RQH

7DLO�FOLSSLQJ�KROH�
SXQFKHG��ODQGHG�ZKROH� 7DLO�FOLSSLQJ

5HFUHDWLRQDO�7$& $Q�DOORZDQFH�LQ�VHWWLQJ�WDFV 1RWLRQDO 1R 1RWLRQDO

6HDVRQ $OO�\HDU 6DPH�DV�FRPPHUFLDO 6DPH�DV�FRPPHUFLDO <HV

)OHHW�VWUXFWXUH

3RWWLQJ�DQG�GLYLQJ�� SURSRUWLRQ�
YDULHV�DFURVV�DOO�QLQH�
PDQDJHPHQW�DUHDV

���YHVVHOV�1=������YHVVHOV�
6=��9DULHW\�RI�RSHUDWLQJ�
W\SHV��

����YHVVHOV�������P��RZQHU�
RSHUDWRUV��ILVKHUV�ZKR�OHDVH�DOO�TXRWD�
DQQXDOO\��HPSOR\HG�VNLSSHUV

3URFHVVLQJ�VHFWRU ���PDMRU�FRUSRUDWH�HQWLWLHV 1XPHURXV
���FRPSDQLHV�KDQGOH�DERXW�����RI�
WKH�ODQG�FDWFK

9HUWLFDO�LQWHJUDWLRQ
/LPLWHG�RWKHU�WKDQ�IRU�$&(�
RZQHUVKLS 6RPH 1RW�PXFK

&R�PDQDJHPHQW
$WWHPSWHG�EXW�QRW�IXOO\�
LPSOHPHQWHG 1RQH

&R�PDQDJHPHQW�SROLF\�
GHYHORSHG 1RWKLQJ�IRUPDO

,QGXVWU\�$VVRFLDWLRQ <HV 6,9��YUILVK 6$5/$&��6(3)$��1=5/)$ 75/)$



��

$SSHQGL[����� 6RXWKHUQ�=RQH�5RFN�)LVKHU\��)LVKHU\�
3HUIRUPDQFH�,QGLFDWRUV
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$SSHQGL[������(FRQRPLF�,QGLFDWRUV�IRU�WKH�6RXWKHUQ�5RFN�
/REVWHU�)LVKHULHV
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$SSHQGL[����� :$�5RFN�/REVWHU�)LVKHU\
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$SSHQGL[������&5$��)LVKHU\
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$SSHQGL[ ���� %LRHFRQRPLF�GHFLVLRQ�VXSSRUW�WRROV�IRU�
6RXWKHUQ�5RFN�/REVWHU
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$SSHQGL[������1HZ�=HDODQG�3HUVSHFWLYH



��

$SSHQGL[����� ,PSURYLQJ�HFRQRPLF�SHUIRUPDQFH��ILQGLQJV�RI�
DQ�$XVWUDOLDQ�6HDIRRG�&5&�VWXG\



��



��
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��

$SSHQGL[����� 8VLQJ�GDWD�LQ�ELRHFRQRPLF�PRGHOV�WR�LGHQWLI\�
SURILWDEOH�KDUYHVW�VWUDWHJLHV



��



��



��
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7DEOH�RI�&RQWHQWV�IRU�$SSHQGL[����$EDORQH

$SSHQGL[�������$EDORQH�:RUNVKRS���$JHQGD���������������������������������������������������������������������������������
$SSHQGL[������$XVWUDOLDQ�$EDORQH�)LVKHULHV�����������������������������������������������������������������������������������
$SSHQGL[������)LVKHU\�3HUIRUPDQFH�,QGLFDWRUV������������������������������������������������������������������������������
$SSHQGL[������(FRQRPLF�,QGLFDWRUV�����������������������������������������������������������������������������������������������
$SSHQGL[������)LVKLQJ�6PDUWHU������������������������������������������������������������������������������������������������������
$SSHQGL[������8VLQJ�%LRORJLFDO�'DWD�WR�,PSURYH�3HUIRUPDQFH�������������������������������������������������������
$SSHQGL[������6$�3LSL�)LVKHU\�������������������������������������������������������������������������������������������������������
$SSHQGL[������$XVWUDOLDQ�6HDIRRG�&5&�ZRUNVKRS��,PSURYLQJ�WKH�HFRQRPLF�SHUIRUPDQFH�RI�WKH�
$XVWUDOLDQ�DEDORQH�ILVKHU\�������������������������������������������������������������������������������������������������������������
$SSHQGL[������$EDORQH�ZRUNVKRS��������������������������������������������������������������������������������������������������
$SSHQGL[�������'DWD�/RJJLQJ�1=��������������������������������������������������������������������������������������������������
$SSHQGL[�������0DQDJHPHQW�3HUVSHFWLYH�1=�������������������������������������������������������������������������������
$SSHQGL[�������,QGXVWU\�3HUVSHFWLYH���������������������������������������������������������������������������������������������
$SSHQGL[�������7DVPDQLDQ�*36�6\VWHP��������������������������������������������������������������������������������������
$SSHQGL[�������0DQDJHPHQW�3HUVSHFWLYH�IRU�7DVPDQLD���������������������������������������������������������������
$SSHQGL[�������8VH�RI�%LRORJLFDO�'DWD������������������������������������������������������������������������������������������
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7KLV�SURMHFW�ZDV�FRQGXFWHG�E\�WKH�6RXWK�$XVWUDOLDQ�5HVHDUFK�DQG�'HYHORSPHQW�
,QVWLWXWH
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$SSHQGL[����-HUHP\�&RRSHU�3UHVHQWDWLRQ�
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EĂŵĞ ^ƚĂƚĞ ^ƚĂŬĞŚŽůĚĞƌ�ŐƌŽƵƉ
E^t /ŶĚƵƐƚƌǇ
^� ZĞƐĞĂƌĐŚ
E^t DĂŶĂŐĞŵĞŶƚ
E^t DĂŶĂŐĞŵĞŶƚ
E� /ŶĚƵƐƚƌǇ
E� DĂŶĂŐĞŵĞŶƚ
E� ZĞƐĞĂƌĐŚ
E� ZĞƐĞĂƌĐŚ
^� �ŚĂŝƌ
^� �ŽŵƉůŝĂŶĐĞ
^� /ŶĚƵƐƚƌǇ
^� /ŶĚƵƐƚƌǇ
^� /ŶĚƵƐƚƌǇ
^� DĂŶĂŐĞŵĞŶƚ
^� DĂŶĂŐĞŵĞŶƚ
^� ZĞƐĞĂƌĐŚ
^� ^ĞĂĨŽŽĚ��Z�
dĂƐ �ŽŵƉůŝĂŶĐĞ
dĂƐ /ŶĚƵƐƚƌǇ
dĂƐ /ŶĚƵƐƚƌǇ
dĂƐ DĂŶĂŐĞŵĞŶƚ
dĂƐ ZĞƐĞĂƌĐŚ
dĂƐ ZĞƐĞĂƌĐŚ
sŝĐ DĂŶĂŐĞŵĞŶƚ
t� �ŽŵƉůŝĂŶĐĞ
t� /ŶĚƵƐƚƌǇ
t� ZĞƐĞĂƌĐŚ
t� /ŶĚƵƐƚƌǇ
^� /ŶĚƵƐƚƌǇ
sŝĐ �ŽŵƉůŝĂŶĐĞ
E^t /ŶĚƵƐƚƌǇ
^� /ŶĚƵƐƚƌǇ
dĂƐ /ŶĚƵƐƚƌǇ



�ŽŵƉŽŶĞŶƚ WŽƚĞŶƚŝĂů�^ƵďͲĐŽŵƉŽŶĞŶƚƐ E� t� ^� sŝĐ E^t dĂƐ
tŚĂƚ�ĚĂƚĂ�;ƐŚĞůů�ůĞŶŐƚŚ͕�ĚĞƉƚŚ͕�ŐƉƐ͕�ĞĐŽŶŽŵŝĐ�͍Ϳ
�ŽŵŵŽŶ�ŚĂƌĚǁĂƌĚ�ƉůĂƚĨŽƌŵ�;ĐƵƐƚŽŵŝƐĂďůĞ�ďǇ�ũƵƌŝƐĚŝĐƚŝŽŶͿ
�ŽŵŵŽŶ�ĚĂƚĂďĂƐĞ�ƉůĂƚĨŽƌŵ�;ĐƵƐƚŽŵŝƐĂďůĞ�ďǇ�ũƵƌŝƐĚŝĐƚŝŽŶͿ
^ǇƐƚĞŵ�ĞĨĨŝĐŝĞŶĐǇ�ĂŶĚ�ůŽŶŐĞǀŝƚǇ
�ŽǀĞƌĂŐĞ�ƌĞƋƵŝƌĞŵĞŶƚƐ
ZĞĂůͲƚŝŵĞ�ĚĂƚĂ�ĨŽƌ�ĨŝƐŚĞƌƐ
ZĞƉůĂĐĞŵĞŶƚ�ŽĨ�ƉĂƉĞƌ
�ĂƚĂ�ĨŽƌ�ƐƉĂƚŝĂů�;ŽƚŚĞƌ͍Ϳ�WĞƌĨŽƌŵĂŶĐĞ�/ŶĚŝĐĂƚŽƌƐ
WĞƌĨŽƌŵĂŶĐĞ�ŝŶĚŝĐĂƚŽƌƐ�ďĂƐĞ�ŽĨ�ŚĂƌǀĞƐƚ�ƐƚƌĂƚĞŐǇ�ǁŝƚŚ�ĚĞĐŝƐŝŽŶ�ƌƵůĞƐ
,ĂƌǀĞƐƚ�ƐƚƌĂƚĞŐǇ�ďĂƐĞ�ŽĨ�d����ƐĞƚƚŝŶŐ

�ůĞĐƚƌŽŶŝĐ�ůŽŐďŽŽŬ
>ŝŶŬĂŐĞ�ƚŽ�ƐƉĂƚŝĂů�&��ĚĂƚĂ�ĨŽƌ�ĂƐƐĞƐƐŵĞŶƚ

sD^�ǀƐ�ĚĂƚĂ�ůŽŐŐĞƌƐ
WƌĞͬWŽƐƚ�ĨŝƐŚŝŶŐ�ƌĞƉŽƌƚƐ

&ŝƐŚĞƌǇ�ŬŶŽǁůĞĚŐĞ�;ƐĂůĞĂďůĞ�ŝƚĞŵͿ
^ŽĐŝĂů�ůŝĐĞŶĐĞ
/ŵƉĂĐƚƐ�ŽŶ�ĨŝƐŚĞƌǇ�;DW�Ɛ͕�ĂƋƵĂĐƵƚůƵƌĞ�ĞǆƉĂŶƐŝŽŶ͕�ĐƵƐƚŽŵĂƌǇ�ƌŝŐŚƚƐ͕�ĞƚĐͿ

&ŝƐŚĞƌǇ�ĚĂƚĂ�ĐŽůůĞĐƚŝŽŶ

YƵŽƚĂ�DĂŶĂŐĞŵĞŶƚ

�ŶĨŽƌĐĞŵĞŶƚ�Θ�ĐŽŵƉůŝĂŶĐĞ

KƚŚĞƌ�ďĞŶĞĨŝƚƐ

:ƵƌŝƐĚŝĐƚŝŽŶ
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