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GUDZ� RQ� SUHYLRXV� PRGHOOLQJ� UHVHDUFK� RQ� WKHVH� ODWWHU� HFRQRPLHV� WR� FRQVWUXFW� DQG
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7KH� ILUVW� SKDVH� RI� WKH� WUDQVLWLRQ� RI� WKH� IRUPHU� FRPPDQG� HFRQRPLHV� RI� &HQWUDO� DQG
(DVWHUQ� (XURSH� �&((�� LQYROYHG� FRQVLGHUDEOH� GLVRUJDQLVDWLRQ� DQG� D� YHU\� EDVLF
RYHUKDXOLQJ�RI� LQGXVWULDO� DQG� LQVWLWXWLRQDO� FDSDFLW\� �%ODQFKDUG�� ������� �0HFKDQLVPV
RSHUDWLQJ� GXULQJ� WKLV� SKDVH� HQWDLOHG� VXEVWDQWLDO� LQWHU�VHFWRUDO� UHDOORFDWLRQ� RI� ODERXU
EHWZHHQ� WKH� SXEOLF� DQG� SULYDWH� VHFWRUV� DV� ZHOO� DV� EHWZHHQ� PDQXIDFWXULQJ� DQG
PDUNHWHG�VHUYLFHV�� �7KH� LPSDFW�RI� UHVWUXFWXULQJ�JHQHUDWHG� WKH�ZHOO�NQRZQ�8�VKDSHG
SDWWHUQ� IRU� *'3� DQG� WRWDO� HPSOR\PHQW� LQ� DOO� &((� FRXQWULHV� RQFH� WKH� WUDQVLWLRQ
SURFHVV�ZDV�LQLWLDWHG�

+RZHYHU��WKH�SURFHVVHV�WKDW�FKDUDFWHULVHG�WKH�LQLWLDO�\HDUV�RI�&((�WUDQVLWLRQ�FDQQRW�EH
WDNHQ�DV�WKH�SDWWHUQ�RI�EHKDYLRXU�IRU� WKH�IXWXUH�� �7KH�QH[W�VWDJH�RI� WUDQVLWLRQ�IRU� WKH
DGYDQFHG� &((� FRXQWULHV� LV� PRUH� OLNHO\� WR� UHVHPEOH� WKH� SDWKV� IROORZHG� LQ� UHFHQW
GHFDGHV� E\� WKH� VR�FDOOHG� FRKHVLRQ� FRXQWULHV� RI� WKH�(8�SHULSKHU\�� ,UHODQG�� 3RUWXJDO�
6SDLQ�DQG�*UHHFH��6WUXFWXUDO�DGMXVWPHQW� LQ�WKHVH�FRXQWULHV� ODJJHG�EHKLQG�WKDW�RI� WKH
PRUH� GHYHORSHG� FRUH� (8� VWDWHV�� � 7KH� GULYLQJ� IRUFHV� EHKLQG� FRKHVLRQ� LQFOXGH
SURJUHVVLYH�WUDGH�LQWHJUDWLRQ��IRUHLJQ�GLUHFW�LQYHVWPHQW�IORZV��WHFKQRORJLFDO�FDWFK�XS
DQG� H[WHUQDOO\� DLGHG� SURJUDPPHV� RI� LQIUDVWUXFWXUDO� DQG� KXPDQ�FDSLWDO� GHYHORSPHQW
�(65,��������� � ,W� LV�SUREDEOH�WKDW�VLPLODU�SURFHVVHV�DQG�DGMXVWPHQW�PHFKDQLVPV�ZLOO
RSHUDWH�LQ�WKH�&((�FRXQWULHV�GXULQJ�WKH�VHFRQG�SKDVH�RI�WKHLU�WUDQVLWLRQ��DV�WKH�LQLWLDO
UHVWUXFWXULQJ�DQG�LQVWLWXWLRQ�EXLOGLQJ�VWDJH�DSSURDFKHV�FRPSOHWLRQ�

,Q� WKLV� SDSHU�ZH� GUDZ� RQ� RXU� H[SHULHQFH� RI� VWXG\LQJ� GHYHORSPHQW� SURFHVVHV� LQ� WKH
FRXQWULHV� RI� WKH�(8� SHULSKHU\� WR� H[SORUH� VFHQDULRV� WKDW� KLJKOLJKW� SROLF\� LVVXHV� WKDW
KDYH�EHFRPH�LQFUHDVLQJO\�LPSRUWDQW�IRU�&((�FRXQWU\�GHFLVLRQ�PDNHUV���6XFK�D�VWXG\
WDNHV�XV�EH\RQG�WKH�LQLWLDO�DQDO\VLV�RI�%ODQFKDUG��������ZKLFK�ZDV�EDVHG�RQ�D�UDQJH
RI� VPDOO� LQVLJKWIXO� WKHRUHWLFDO� PRGHOV�� � :H� QRZ� QHHG� WRROV� WKDW� SHUPLW� WKH
H[DPLQDWLRQ� RI� VWUXFWXUDO� DQG� SROLF\� LVVXHV� LQ� PRUH� TXDQWLWDWLYH� GHWDLO�� � (PSLULFDO
PRGHO� IUDPHZRUNV� DUH� XVHIXO� LQ� LGHQWLI\LQJ� EDUULHUV� WR� UHDO� FRQYHUJHQFH� DQG� LQ
H[SORULQJ� WKH�TXDQWLWDWLYH� LPSOLFDWLRQV�RI�GLIIHUHQW�SROLF\�FKRLFHV�� � ,Q� WKLV�SDSHU�ZH
GHVLJQ�DQG�FDOLEUDWH�D�PXOWL�VHFWRUDO�PDFURPRGHO�RI�WKH�&]HFK�HFRQRP\�GUDZLQJ�RQ
PRGHOV� SUHYLRXVO\� XVHG� WR� VWXG\� FRQYHUJHQFH� SURFHVVHV� LQ� WKH� SRRUHU� (8� PHPEHU
VWDWHV��%UDGOH\�HW�DO���������(65,��������
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7KH� IDFW� WKDW� WKH� VHFRQG�SKDVH� RI� WUDQVLWLRQ�ZLOO� LQYROYH� FRQWLQXLQJ� ODUJH� VWUXFWXUDO
FKDQJHV� LQ� WKH� &((� HFRQRPLHV� VXJJHVWV� WKDW� DQ� LQQRYDWLYH� PRGHOOLQJ� VWUDWHJ\� LV
UHTXLUHG�� �&RQYHQWLRQDO� HPSLULFDO�PRGHOV� DUH� W\SLFDOO\� FRQFHUQHG�ZLWK� WKH� VWXG\� RI
WKH� HIIHFWV� RI� H[WHUQDO� VKRFNV� DV� WKH\� IHHG� WKURXJK� D� IL[HG� PRGHO� VWUXFWXUH�� � 7KH
SULPDU\�SXUSRVH�RI�&((�HPSLULFDO�PRGHOV��RQ�WKH�RWKHU�KDQG��VKRXOG�EH�WR�VWXG\�WKH
FRQVHTXHQFHV�RI�FKDQJHV�LQ�WKH�XQGHUO\LQJ�PRGHO�VWUXFWXUH���,Q�WKLV�VHQVH�WKH�SUHVHQW
DQDO\VLV�LV�SDUWO\�SRVLWLYH�DQG�SDUWO\�QRUPDWLYH���,W�LV�SRVLWLYH�LQ�WKDW�WKH�PRGHO��LQ�WKH
EDVHOLQH� VFHQDULR�� LV� GULYHQ� E\� FRQYHQWLRQDO� PDUNHW� PHFKDQLVPV�� H�J�� ZDJH
GHWHUPLQDWLRQ� LPSDFWV� RQ� FRVW� FRPSHWLWLYHQHVV�� ZKLFK� LQ� WXUQ� DIIHFWV� RXWSXW� DQG
HPSOR\PHQW�� � ,W� LV�QRUPDWLYH�KRZHYHU� LQ� WKDW� WKH� UHOHYDQFH�RI� WKH�YDULRXV�VFHQDULRV
ZH� VWXG\� GHSHQGV� RQ� WKH� DFWLRQV� DQG� GHFLVLRQV� QRW� MXVW� RI� SROLF\PDNHUV� EXW� RI� WKH
RWKHU�LPSRUWDQW�VRFLDO�SDUWQHUV���HQWUHSUHQHXUV��XQLRQV�HWF����DV�ZHOO�

2XU� PRGHOOLQJ� VWUDWHJ\� UHTXLUHV� D� VHFWRUDOO\� GLVDJJUHJDWHG� GDWDEDVH� LQ� RUGHU� WR
H[SORUH�WKH�VHFWRUDO�PHFKDQLVPV�XQGHUO\LQJ�DJJUHJDWH�GHYHORSPHQWV� � � �2XU�GDWDEDVH
LV�GHVLJQHG� WR�EH�XVHG� WR�TXDQWLI\�SDUDPHWHUV� LQ� WKH�PRGHO¶V�EHKDYLRXUDO� HTXDWLRQV�
,Q� VRPH� FDVHV�� XVHIXO� LQIRUPDWLRQ� RQ� SDUDPHWHU� YDOXHV� FDQ� EH� H[WUDFWHG� IURP� WKH
OLPLWHG�UXQ�RI�VHYHQ�RU�HLJKW�DQQXDO�GDWD�SRLQWV�DYDLODEOH���+RZHYHU��IRU�PDQ\�RI�WKH
FUXFLDO� PHFKDQLVPV� UHDVRQDEOH� YDOXHV� FDQQRW� EH� LGHQWLILHG� IURP� WKH� &]HFK� GDWD
EHFDXVH� RI� WKH� ODUJH� VWUXFWXUDO� VKLIWV� LQ� EHKDYLRXU� WKDW� RFFXUUHG� RYHU� WKH� WUDQVLWLRQ
SHULRG�� �+HUH�ZH� DUH� IRUFHG� WR� IDOO� EDFN�RQ�SUHYLRXV�PRGHOOLQJ� UHVHDUFK�RQ� WKH�(8
SHULSKHU\�HFRQRPLHV�DQG�VHHN�WR�PDNH�XVH�RI�SDUDPHWHU�HVWLPDWHV�IURP�WKHVH�H[LVWLQJ
PDFUR�PRGHOV�

2XU� WKLQNLQJ� KHUH� LV� WKDW� VWDQGDUG� PDFURHFRQRPLF� UHODWLRQVKLSV� �� VXFK� DV� WKH
UHVSRQVLYHQHVV�RI�PDQXIDFWXULQJ�RXWSXW� WR�FRPSHWLWLYHQHVV�SUHVVXUHV� ��PXVW� DOUHDG\
H[LVW�LQ�&((�HFRQRPLHV��EXW�WKHUH�DUH�VLPSO\�WRR�IHZ�UHFHQW�GDWD�REVHUYDWLRQV�IRU�WKH
UHOHYDQW�FRHIILFLHQWV�DQG�HODVWLFLWLHV�WR�EH�TXDQWLILHG�ZLWK�DQ\�GHJUHH�RI�UREXVWQHVV�RU
SUHFLVLRQ�� � )XUWKHUPRUH�� RQFH� WUDQVLWLRQ� LV� FRPSOHWH�� &((� HFRQRPLHV� DUH� OLNHO\� WR
FRQYHUJH�LQ�WHUPV�RI�XQGHUO\LQJ�VWUXFWXUH�DQG�HFRQRPLF�PHFKDQLVPV�DQG�ZLOO�HQG�XS
������������������������������������������������� �7KH�FRQVWUXFWLRQ�RI�VXFK�D�QDWLRQDO�GDWDEDVH�IRU�D�&((�HFRQRP\�LV�LWVHOI�QR�VPDOO�WDVN���)XUWKHUPRUH�
UHOLDEOH�GDWD�DUH�RQO\�DYDLODEOH�VLQFH�WKH�PLG�����V��ZLWK�VHULRXV�FRQVHTXHQFHV�IRU�PRGHO�FDOLEUDWLRQ�
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DV�PRUH� RU� OHVV� ZHOO� IXQFWLRQLQJ� VPDOO� RSHQ� HFRQRPLHV�� � 7KXV� ZH�PD\� EH� DEOH� WR
IRUHVHH�PDQ\�DVSHFWV�RI�WKHLU�OLNHO\�IXWXUH�SURSHUWLHV�DQG�VWUXFWXUH�E\�ORRNLQJ�DW� WKH
FRKHVLRQ�HFRQRPLHV�RI�WKH�SUHVHQW�(8�

7KH�SDSHU� LV�RUJDQLVHG�DV� IROORZV�� �)LUVW��ZH�SUHVHQW�D�EULHI�RYHUYLHZ�RI� WKH�PRGHO
FRQVWUXFWHG� WR� H[SORUH� WKH� LPSOLFDWLRQV� IRU� FRQYHUJHQFH� LQ� OLYLQJ� VWDQGDUGV� RI� WKH
VFHQDULRV�ZH�KDYH�VHOHFWHG�WR�DQDO\VH��)XOO�GHWDLOV�RI� WKH�PRGHO�DUH�SUHVHQWHG�LQ�WKH
DSSHQGL[����6HYHUDO�VFHQDULRV��HDFK�RI�WKHP�PRUH�RU�OHVV�DPHQDEOH�WR�WKH�LQIOXHQFH�RI
&]HFK� GHFLVLRQ� PDNHUV�� DUH� WKHQ� H[SORUHG�� � 2QH� VHW� RI� VLPXODWLRQV� FRPSDUHV� WKH
FRQVHTXHQFHV�RI�GLIIHUHQW�W\SHV�RI�ODERXU�PDUNHW�EHKDYLRXU���$�VHFRQG�VHW�FRPSDUHV
WKH�FRQVHTXHQFHV�RI�YDULRXV�FRXQWHU�LQIODWLRQ�VWUDWHJLHV�±�RQH�EDVHG�RQ�H[FKDQJH�UDWH
DSSUHFLDWLRQ�DQG�WKH�RWKHUV�EDVHG�RQ�ILVFDO�SROLF\���$�WKLUG�VHW�KLJKOLJKWV�VRPH�RI�WKH
GLIIHUHQFHV� EHWZHHQ� LQGXVWULDO� VWUDWHJLHV� EDVHG� RQ� LQGLJHQRXV� YHUVXV� )',�GULYHQ
H[SRUW�OHG�JURZWK�

>�@��2YHUYLHZ�RI�WKH�&]HFK�PDFURPRGHO

7KH� &]HFK� 5HSXEOLF� LV� PRGHOOHG� DV� D� VPDOO� RSHQ� HFRQRP\�� ZLWK� SURGXFWLRQ
GLVDJJUHJDWHG� LQWR� IRXU� VHFWRUV��PDQXIDFWXULQJ��PDUNHW� VHUYLFHV� �LQFOXGLQJ� EXLOGLQJ
DQG� FRQVWUXFWLRQ� DQG� XWLOLWLHV��� DJULFXOWXUH� DQG� QRQ�PDUNHW� RU� SXEOLF� VHUYLFHV
�LQFOXGLQJ�KHDOWK� DQG� HGXFDWLRQ��� �0RVW�RI� WKH� EHKDYLRXUDO�PRGHOOLQJ� LV� IRFXVHG� RQ
PDQXIDFWXULQJ�DQG�PDUNHW�VHUYLFHV�ZLWK�VLPSOHU�PRGHOV�RI�DJULFXOWXUH�DQG�WKH�SXEOLF
VHFWRU� �

7KH�EXON� RI�PDQXIDFWXULQJ� LV� WUHDWHG� DV� EHLQJ� LQWHUQDWLRQDOO\� WUDGHDEOH��ZLWK� SULFHV
GHWHUPLQHG�H[RJHQRXVO\���:RUOG�GHPDQG�SOD\V�QR�UROH�LQ�RXWSXW�GHWHUPLQDWLRQ�LQ�WKH
FRQYHQWLRQDO� VPDOO�RSHQ�HFRQRP\� WUDGHG� JRRGV� VHFWRU�� DSDUW� IURP� LWV� �RII�PRGHO�
LQIOXHQFH� RQ� WKH� H[RJHQRXV� ZRUOG� SULFH�� � :H� DOORZ� IRU� ZRUOG� GHPDQG� WR� SOD\� DQ
DGGLWLRQDO�UROH�LQ�RXU�PRGHO��DV�LQ�%UDGOH\�DQG�)LW]�*HUDOG���������������E\�DVVXPLQJ
WKDW� WUDGHG� RXWSXW� LV� SURGXFHG� E\�PXOWLQDWLRQDO� FRPSDQLHV� �01&V��� HDFK� RI�ZKLFK
SURGXFHV� D� VLQJOH� LGHQWLFDO� JRRG� LQ� LWV� SODQWV� ORFDWHG� LQ� GLIIHUHQW� FRXQWULHV�� � ,Q� WKH
DEVHQFH�RI�WUDQVSRUW�FRVWV��WDULIIV�HWF���WKLV�JRRG�ZLOO�VHOO�DW�WKH�ZRUOG�SULFH��ZKLFK�LV
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LQGHSHQGHQW� RI� FRVW� FRQGLWLRQV� LQ� DQ\� SDUWLFXODU� VPDOO� RSHQ� HFRQRP\�� � ,PSOLFLWO\�
GLIIHULQJ� ULVN� FKDUDFWHULVWLFV� DVVRFLDWHG� ZLWK� WKH� YDULRXV� ORFDWLRQV� HQVXUH� WKDW�� IRU
PDUJLQDO�FKDQJHV�LQ�FRVW�FRPSHWLWLYHQHVV��SURGXFWLRQ�FRQWLQXHV�WR�WDNH�SODFH�DW�HDFK
ORFDWLRQ�� � $� � ZRUVHQLQJ� RI� FRXQWU\� FRVW� FRPSHWLWLYHQHVV�� KRZHYHU�� ZLOO� OHDG� WR� D
UHGXFWLRQ� LQ� WKH� VKDUH�RI� WRWDO� RXWSXW� VXSSOLHG�E\� WKH�SODQW� LQ� WKDW� FRXQWU\�� �+HQFH�
WUDGHG�VHFWRU� RXWSXW� LV�� DV� LQ� WKH� FRQYHQWLRQDO� WUHDWPHQW�� LQIOXHQFHG� E\� FRVW
FRQGLWLRQV�� � ,Q� DGGLWLRQ�� DQ� H[RJHQRXV� LQFUHDVH� LQ� ZRUOG� GHPDQG� FDXVHV�01&V� WR
H[SDQG� RXWSXW� DW� HDFK� RI� WKHLU� SODQWV�� � 6XSSO\� LV� WKHUHIRUH� LQIOXHQFHG� E\� ERWK� FRVW
FRPSHWLWLYHQHVV�DQG�ZRUOG�GHPDQG�

:H� PRGHO� PDUNHW� VHUYLFHV� DQG� WKH� UHPDLQLQJ� VHJPHQW� RI� PDQXIDFWXULQJ� DV� QRQ�
WUDGHDEOH� �LQWHUQDWLRQDOO\��� � 3ULFHV� RI� QRQ�WUDGHDEOHV� DUH� D�PDUN�XS� RQ� UHOHYDQW� XQLW
ODERXU� FRVWV�� DQG� QRQ�WUDGHG� RXWSXW� LV� GHWHUPLQHG� DW� WKH� LQWHUVHFWLRQ� RI� GRPHVWLF
GHPDQG�DQG�WKH�DVVRFLDWHG�VXSSO\�FXUYH�

$JJUHJDWH� FRXQWU\� VXSSO\� FRQVLVWV� RI� KRPH�PDUNHW� VDOHV� DQG� H[SRUWV�� � 'RPHVWLF
GHPDQG�FRPSULVHV�KRPH�PDUNHW�VDOHV�DQG�LPSRUWV���7KXV��WKH�WUDGH�EDODQFH�VXUSOXV�LV
GHWHUPLQHG�UHVLGXDOO\�DV�DJJUHJDWH�VXSSO\�OHVV�GRPHVWLF�GHPDQG�

)DFWRU�GHPDQGV�DUH�GHWHUPLQHG�E\�RXWSXW�DQG�UHODWLYH�IDFWRU�FRVWV���6HWWLQJ�WKH�FRVW�RI
FDSLWDO�H[RJHQRXVO\�DOORZV� WKH� LVVXH�RI�ZDJH�GHWHUPLQDWLRQ� WR�EH�HPSKDVLVHG� � � �:H
PRGHO�ZDJH�GHWHUPLQDWLRQ�LQ�WKH�PDQXIDFWXULQJ�VHFWRU�DV�WKH�RXWFRPH�RI�D�EDUJDLQLQJ
SURFHVV�EHWZHHQ�XQLRQV�DQG�HPSOR\HUV�� �%DUJDLQLQJ� WKHRU\�SRLQWV� WR� IRXU� LPSRUWDQW
H[SODQDWRU\� YDULDEOHV�� RXWSXW� SULFHV�� D� ZHGJH� FRPSULVLQJ� WD[� DQG� WHUPV�RI�WUDGH
HIIHFWV��WKH�UDWH�RI�XQHPSOR\PHQW��RU�³3KLOOLSV�FXUYH´�HIIHFW��DQG�ODERXU�SURGXFWLYLW\�
/D\DUG�� 1LFNHOO� DQG� -DFNPDQ� ������� � � � ([DPLQDWLRQ� RI� WKH� VHFWRUDO� ZDJH� LQIODWLRQ
GDWD� VXJJHVWV� WKDW�ZDJH� LQIODWLRQ� LQ� WKH� LQGXVWULDO� VHFWRU� LV� SDVVHG� RQ� WR�ZRUNHUV� LQ
PDUNHW�VHUYLFHV��DV�LQ�WKH�³6FDQGLQDYLDQ�PRGHO´��/LQGEHFN�������� 	

�������������������������������������������������������������������������������������������������������������������������������������������
 �)RU�D�PRUH�FRPSOHWH�GHVFULSWLRQ�RI�WKH�EDFNJURXQG�WR�WKH�SURWRW\SH�+(50,1�PRGHO��VHH�%UDGOH\�HW
DO�������DQG�(65,�������� �,W�SURYHG�LPSRVVLEOH�WR�ILQG�D�GRPHVWLF�LQWHUHVW�UDWH�WKDW�SURYLGHG�D�PHDQLQJIXO�PHDVXUH�RI�WKH�FRVW�RI
FDSLWDO�� 7KH� XQGHUGHYHORSHG� QDWXUH� RI� WKH� &]HFK� FDSLWDO� PDUNHW�� WKH� SUHYDOHQFH� RI� GRPHVWLF� FUHGLW
FRQVWUDLQWV� DQG� WKH� DELOLW\� WR� ERUURZ� DEURDG� VXSSRUW� RXU� WUHDWLQJ� WKH� FRVW� RI� FDSLWDO� DV� H[RJHQRXV�
-RQiV�������� �7KH�WD[�ZHGJH�DULVHV�EHFDXVH�ZRUNHUV�WU\�WR�EDUJDLQ�LQ�WHUPV�RI�D� WDNH�KRPH�ZDJH�GHQRPLQDWHG� LQ
FRQVXPHU�SULFHV�UDWKHU�WKDQ�LQ�WHUPV�RI�JURVV�SUH�WD[�ZDJHV�GHQRPLQDWHG�LQ�SURGXFHU�SULFHV� �7KH�6FDQGLQDYLDQ�PRGHO� LV� EDVHG� RQ� WKH� QRWLRQ� WKDW�ZDJH� VHWWHUV�� LQ� WKH� NQRZOHGJH� WKDW� WUDGHDEOH
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'HWDLOV�RI�WKH�PRGHO�DQG�LWV�FDOLEUDWLRQ�DUH�SUHVHQWHG�LQ�WKH�$SSHQGL[�

�>�@��([SORULQJ�VFHQDULRV�IRU�WKH�QH[W�VWDJH�RI�&]HFK�WUDQVLWLRQ

��� 5HIRUPHG�DQG�XQUHIRUPHG�ODERXU�PDUNHW�VFHQDULRV

:H�ILUVW�H[DPLQH�WKH�SHUIRUPDQFH�RI�WKH�HFRQRP\�XQGHU�GLIIHUHQW�DVVXPSWLRQV�DERXW
WKH�SURFHVV�RI�ZDJH�IRUPDWLRQ���,Q�WKH�ILUVW�³XQUHIRUPHG�ODERXU�PDUNHW´�VFHQDULR�ZH
LOOXVWUDWH� WKH� VLWXDWLRQ� WKDW� DSSHDUHG� WR� SUHYDLO� LQ� WKH� &]HFK� HFRQRP\� XS� WR� DERXW
������ZKHUH�ODERXU�PDUNHW�SDUWLFLSDQWV�WRRN�OLWWOH�DFFRXQW�RI�WKH�QHHG�WR�PDLQWDLQ�FRVW
FRPSHWLWLYHQHVV�LQ�WKH�WUDGHDEOH�VHJPHQW�RI�PDQXIDFWXULQJ�

:KDW�ZH�KDYH�LQ�PLQG�LQ�WKLV�VLPXODWLRQ� LV�D�VLWXDWLRQ�ZKHUH�ZRUNHUV� LQ� WKH� W\SLFDO
PDQXIDFWXULQJ�ILUP�EHKDYH� LQ�D�SXUHO\�P\RSLF�ZD\� LPPHGLDWHO\�DIWHU� OLEHUDOLVDWLRQ�
UDLGLQJ�WKH�ILUP
V�UHYHQXH�DQG�GULYLQJ�XS�ODERXU¶V�VKDUH�RI�DGGHG�YDOXH���6LQFH�WKHUH
ZHUH�KDUGO\� DQ\� LQGHSHQGHQW�RZQHUV�RI� WKH� ILUP� �LQ� WKH� VHQVH� RI� SURILW�PD[LPLVLQJ
VWRFN�KROGHUV��GXULQJ�WKHVH�HDUO\�\HDUV��WKH�ZRUNHUV¶�SRZHU�GRPLQDWHG���)XUWKHUPRUH�
WKH�PDQDJHPHQW��ZKR�ZHUH� WR�EHFRPH�WKH�IXWXUH�RZQHUV� LQ�PDQ\�FDVHV��ZHUH�TXLWH
FRQWHQW�WR�GULYH�GRZQ�WKH�YDOXH�RI�WKH�ILUP�VR�WKDW�LW�FRXOG�VXEVHTXHQWO\�EH�SXUFKDVHG
FKHDSO\���7KLV�LV�REYLRXVO\�D�FUXGH�FKDUDFWHULVDWLRQ�RI�ZKDW�ZHQW�RQ��EXW�LW�DUJXDEO\
FDSWXUHV�DQ�LPSRUWDQW�HOHPHQW�RI�WKH�SURFHVV�

2QFH� ZRUNHUV� EHJDQ� WR� UHDOLVH� WKH� FRQVHTXHQFHV� RI� WKHVH� DFWLRQV�� DQG� RQFH
SULYDWLVDWLRQ�JRW� XQGHUZD\�� WKH�ZDJH� EDUJDLQLQJ� V\VWHP� FKDQJHG� DQG� EHJDQ� WR� WDNH
DFFRXQW�RI�ZLGHU�GHYHORSPHQWV�LQ�WKH�HFRQRP\�

������7KH�XQUHIRUPHG�ODERXU�PDUNHW

,Q� FDOLEUDWLQJ� RXU� EDVHOLQH� &]HFK� PRGHO� LQ� WKH� $SSHQGL[�� ZH� DVVXPH� WKDW� ZDJH
EDUJDLQLQJ� PDLQWDLQV� D� UHODWLYHO\� FRQVWDQW� VKDUH� RI� ODERXU� LQ� YDOXH� DGGHG� �L�H�� WKH
�������������������������������������������������������������������������������������������������������������������������������������������
SULFHV�FDQQRW�GHYLDWH� IURP�ZRUOG� OHYHOV�� FDOFXODWH� WKH� VFRSH� IRU�ZDJH� LQFUHDVHV�RQ� WKH�EDVLV� WKDW� WKH
SURILW�VKDUH�LQ�WUDGHDEOHV�UHPDLQV�IDLUO\�FRQVWDQW�



�

HODVWLFLW\�RI�ZDJHV�ZLWK� UHVSHFW� WR�SURGXFWLYLW\� LV� VHW� HTXDO� WR�RQH��� DQG� WKDW�KLJKHU
XQHPSOR\PHQW�UHGXFHV�WKH�VFRSH�IRU�ZDJH�LQFUHDVHV��WKH�3KLOOLSV�FXUYH�WHUP����7KHVH
EHKDYLRXUDO�DVVXPSWLRQV�UHIOHFW�D�SDWWHUQ�RI�EHKDYLRXU�WKDW�DURVH�RQO\�ZLWK�WKH�RQVHW
RI�UHFHVVLRQ�DQG�WKH�LQFUHDVH�LQ�XQHPSOR\PHQW�LQ������FKDUWHG�LQ�)LJXUH���

)LJXUH����7KH�5DWH�RI�8QHPSOR\PHQW�LQ�WKH�&]HFK�5HSXEOLF�����������

�

�

�

�

�
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'DWD� SULRU� WR� ����� VKRZ� D� FRQVLVWHQWO\� ULVLQJ� ODERXU� VKDUH� RI� YDOXH� DGGHG� ZLWK� DQ
HODVWLFLW\�RI�ZDJHV�ZLWK�UHVSHFW�WR�SURGXFWLYLW\�RI�DERXW������DQG�QR�VHQVLWLYLW\�WR��WKH
YHU\� ORZ� DQG� VWDEOH�� UDWH� RI� XQHPSOR\PHQW� � � � ,Q� WKH� SUHVHQW� VLPXODWLRQV� ZH
GHPRQVWUDWH� WKH� QHJDWLYH� LPSOLFDWLRQV� IRU� FRPSHWLWLYHQHVV� DQG� UHDO� FRQYHUJHQFH� RI
VXFK�EHKDYLRXU��KDG�LW�FRQWLQXHG�LQWR�WKH�IXWXUH�

7R� LOOXVWUDWH� WKH� SRLQW�PRUH� VWDUNO\�� EHVLGHV� VXSSUHVVLQJ� WKH� VHQVLWLYLW\� RI�ZDJHV� WR
XQHPSOR\PHQW�ZH�UDLVH�WKH�HODVWLFLW\�RI�ZDJHV�ZLWK�UHVSHFW�WR�SURGXFWLYLW\�WR�D�YDOXH
RI�����

3URMHFWLQJ� WKH� PRGHO� IRUZDUG� XQGHU� WKLV� ³XQUHIRUPHG� ODERXU� PDUNHW´� VFHQDULR
VXJJHVWV� WKDW� WKH�&]HFK�5HSXEOLF�ZRXOG�IDLO� WR�FRQYHUJH�RQ�(8� OLYLQJ�VWDQGDUGV�� DV
VKRZQ�LQ�7DEOH���

������������������������������������������������� �%HWZHHQ������DQG������ODERXU¶V�VKDUH�RI�YDOXH�DGGHG�LQ�PDQXIDFWXULQJ�URVH�E\�DOPRVW����SHUFHQWDJH
SRLQWV��IURP�MXVW�DERYH����WR�MXVW�EHORZ����SHUFHQW��EHIRUH�IDOOLQJ�EDFN�WR�WKH�ORZ���¶V�LQ������



�

7DEOH����8QUHIRUPHG�ODERXU�PDUNHW

���� ���� ���� ����
JU��20

�
� ���� ���� ���� ����

JU��20� ��� ��� ��� ���
JU��*'3)&� ��� ��� � ���
85 ��� ���� ���� ����
5'(%7 ���� ���� ���� ����

7KH� WDEOH� UHSRUWV� RQ� WKH� PRGHO� SURMHFWLRQV� IRU� WKH� JURZWK� UDWHV� �JU�� RI� ZRUOG
PDQXIDFWXULQJ�RXWSXW��20��ZKLFK�LV�H[RJHQRXV���GRPHVWLF�PDQXIDFWXULQJ��20��DQG
*'3�DW� IDFWRU� FRVW� �*'3)&���DV�ZHOO� DV� WKH� DVVRFLDWHG� OHYHOV�RI� WKH�XQHPSOR\PHQW
UDWH��85��DQG�SXEOLF�GHEW�*'3�UDWLR��5'(%7��

7KH�WDEOH�VKRZV�WKDW�JURZWK�LQ�&]HFK�PDQXIDFWXULQJ�RXWSXW�LV�FRQVLVWHQWO\�EHORZ�WKH
�� SHU� FHQW� EDVHOLQH� ZRUOG� PDQXIDFWXULQJ� JURZWK� UDWH�� � 7KLV� LV� WKH� RQO\� ZD\� RI
PHDVXULQJ� ZLWKLQ� WKH� PRGHO� ZKHWKHU� WKH� &]HFK� 5HSXEOLF� H[SHULHQFHV� UHDO
FRQYHUJHQFH�RU�GLYHUJHQFH� � ��:LWK�&]HFK�PDQXIDFWXULQJ�RXWSXW�JURZLQJ�OHVV�UDSLGO\
WKDQ�ZRUOG�PDQXIDFWXULQJ�RXWSXW��WKH�&]HFK�HFRQRP\�GLYHUJHV�UDWKHU�WKDQ�FRQYHUJHV
RQ�(8�OLYLQJ�VWDQGDUGV�LQ�WKLV�VFHQDULR�

8QHPSOR\PHQW�LQ�WKLV�VFHQDULR�ULVHV�WR������SHUFHQW�LQ�������IURP�WKH������SHUFHQW�LQ
WKH� GDWD� IRU� ������� DQG� WKH� GHEW�*'3� UDWLR� ULVHV� WR� ��� SHUFHQW� �IURP� WKH� KLVWRULFDO
ILJXUH� RI� ��� SHUFHQW� DFKLHYHG� LQ� ������� &HQWUDO� WR� WKH� GLYHUJHQFH� UHVXOW� LV� WKH
FRPSHWLWLYHQHVV� ORVV� DVVRFLDWHG�ZLWK� WKH� H[FHVV� RI�ZDJH� LQIODWLRQ� RYHU� SURGXFWLYLW\
JURZWK�� DQG� WKH� NQRFN�RQ� HIIHFW� WKLV� KDV� RQ� WKH� GHPDQG� IRU�PDUNHW� VHUYLFHV�� � 7KLV
VLPXODWLRQ�LOOXVWUDWHV�WKH�FUXFLDO�OHVVRQ�WKDW�LI�ODERXU�PDUNHW�LQVWLWXWLRQV�IDLO�WR�GHOLYHU
FRVW� FRPSHWLWLYHQHVV�� UHDO� FRQYHUJHQFH� RQ� :HVWHUQ� (XURSHDQ� OLYLQJ� VWDQGDUGV� LV
XQOLNHO\�

������7KH�LPSDFW�RI�ODERXU�PDUNHW�UHIRUP
:KLOH� FLUFXPVWDQFHV� FDQ� EH� HQYLVDJHG� LQ�ZKLFK� WKHUH� LV� OLWWOH� RU� QR� IHHGEDFN� IURP
XQHPSOR\PHQW�WR�ZDJHV��WKH�FOHDU�FRQVHTXHQFH�LV�KLJK�XQHPSOR\PHQW���7KLV�UHIOHFWV
������������������������������������������������� � ³:RUOG´� GHPDQG� IRU� PDQXIDFWXULQJ�VHFWRU� WUDGHDEOHV� LPSDFWV� RQ� GRPHVWLF� RXWSXW� LQ� WKH� PRGHO
ZKHUHDV�ZRUOG�LQFRPH�SHU�VH�GRHV�QRW�DSSHDU��7KXV�ZH�KDYH�QR�ZD\�ZLWKLQ�WKH�PRGHO�RI�FRPSDULQJ
&]HFK�DQG�³ZRUOG´��(8��*'3�JURZWK�



�

WKH�VLWXDWLRQ�LQ�6SDLQ�IRU�H[DPSOH��ZKLFK�KDV�KDG�IRU�D�ORQJ�WLPH�WKH�KLJKHVW�UDWH�RI
XQHPSOR\PHQW�LQ�WKH�(8��%UDGOH\�HW�DO����������)RU�PRVW�RWKHU�FRXQWULHV�D�EXLOG�XS�RI
XQHPSOR\PHQW�RI�6SDQLVK�SURSRUWLRQV�ZRXOG�OHDG�WR�ZDJH�PRGHUDWLRQ��D�FRQVHTXHQW
LPSURYHPHQW�LQ�FRVW�FRPSHWLWLYHQHVV�DQG�D�UHWXUQ�WR�ORZHU�OHYHOV�RI�XQHPSOR\PHQW�

7KH�RQVHW�RI� UHFHVVLRQ� LQ������ LQ� WKH�&]HFK�5HSXEOLF� DSSHDUHG� WR� HIIHFW� D� OHDUQLQJ
SURFHVV�E\�ZKLFK�ZDJH�EDUJDLQLQJ�HYROYHG�WR�UHVHPEOH�PRUH�FORVHO\�WKH�VLWXDWLRQ�LQ
WKH� DYHUDJH�:HVWHUQ� (XURSHDQ� HFRQRP\�� � ,Q� RXU� VHFRQG� VFHQDULR� ZH� LPSOHPHQW� D
VW\OLVHG� UHIRUP� RI� ZDJH� EDUJDLQLQJ� RI� WKLV� W\SH�� � :H� LQWURGXFH� D� 3KLOOLSV�FXUYH
PHFKDQLVP� LQWR� WKH�&]HFK�ZDJH�EDUJDLQLQJ� HTXDWLRQ�� DOORZ� IRU� WUDQVLWRU\� WHUPV�RI�
WUDGH�HIIHFWV��DQG�SUHYHQW�IXUWKHU�JURZWK�LQ�ODERXU¶V�VKDUH�RI�DGGHG�YDOXH�E\�UHGXFLQJ
WKH�HODVWLFLW\�RI�ZDJHV�ZLWK�UHVSHFW�WR�SURGXFWLYLW\�GRZQ�WR�D�YDOXH�RI�XQLW\�

$PHQGLQJ� WKH� PRGHO� WR� LQFRUSRUDWH� D� EHWWHU�IXQFWLRQLQJ� ODERXU� PDUNHW� LPSURYHV
SHUIRUPDQFH�VXEVWDQWLDOO\�� �2XU�EDVLF�YHUVLRQ�RI� WKH� UHIRUPHG� ODERXU�PDUNHW�PRGHO�
UHVXOWV�RI�ZKLFK�DUH�GHSLFWHG�LQ�7DEOH����UHGXFHV�WR�XQLW\�WKH�HODVWLFLW\�RI�UHDO�ZDJHV
ZLWK�UHVSHFW�WR�SURGXFWLYLW\�DQG�LPSRVHV�D�3KLOOLSV�FXUYH�FRHIILFLHQW�RI���������VLPLODU
WR�WKH�YDOXHV�IRXQG�IRU�,UHODQG�DQG�3RUWXJDO����0RGHUDWH�UHIRUP�RI�WKH�ODERXU�PDUNHW
RI� WKLV� W\SH� SUHYHQWV� GLYHUJHQFH� EXW� LV� QRW�� LQ� DQG� RI� LWVHOI�� VXIILFLHQW� WR� SURPRWH
FRQYHUJHQFH��8QHPSOR\PHQW�E\������LV�NHSW�EHORZ����SHUFHQW�KRZHYHU��FRPSDUHG�WR
DOPRVW����SHUFHQW�LQ�WKH�XQUHIRUPHG�ODERXU�PDUNHW�VFHQDULR��DQG�WKH�GHEW�*'3�UDWLR
LV�DOVR�VXEVWDQWLDOO\�LPSURYHG�

7DEOH����5HIRUPHG�ODERXU�PDUNHW��PHGLXP�3KLOOLSV�FXUYH

���� ���� ���� ����
JU��20
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JU��20� ��� ��� � ���
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7ZR�IXUWKHU�GLPHQVLRQV�RI� ODERXU�PDUNHW� UHIRUP�DUH�DOVR�H[SORUHG�� �:H�H[SHULPHQW
ZLWK�D�K\SRWKHWLFDO�KLJKHU�YDOXH�IRU�WKH�3KLOOLSV�FXUYH�HIIHFW��ZKHUHE\�XQHPSOR\PHQW
H[HUWV� VWURQJHU� GRZQZDUG� SUHVVXUH� RQ� ZDJH� GHPDQG�� DQG� ZH� DOVR� H[SORUH� WKH



�

FRQVHTXHQFHV�RI�KDYLQJ�D� ORZHU� WKDQ�XQLW\�GHJUHH�RI�SURGXFWLYLW\�SDVV�WKURXJK� LQWR
ZDJHV�

7KH�UHVXOWV�RI�WKHVH�YDULRXV�H[SHULPHQWV�DUH�UHSRUWHG�LQ�7DEOH����ZKLFK�FRPSDUHV�WKH
OHYHOV�RI�RXWSXW�DFKLHYHG�LQ������WR�WKDW�DWWDLQHG�LQ�WKH�³XQUHIRUPHG�ODERXU�PDUNHW´
VFHQDULR�� �7KH�PLQLPXP�HOHPHQW�RI� UHIRUP�VWXGLHG� LV�ZKHUH�ZH� LPSRVH� D�YHU\� ORZ
YDOXH�IRU�WKH�3KLOOLSV�FXUYH�HIIHFW��DORQJ�ZLWK�WKH�XQLWDU\�ZDJH�HODVWLFLW\�ZLWK�UHVSHFW
WR� SURGXFWLYLW\��� �7KLV� YDOXH� �RI� �������� LV� WDNHQ� IURP� WKH� 6SDQLVK� GDWD� � � � 6SDLQ� RI
FRXUVH�H[KLELWV�VORZ�FRQYHUJHQFH�RQ�(8�OLYLQJ�VWDQGDUGV�DQG�KLJK�XQHPSOR\PHQW�

�5HODWLYH� WR� WKH� FRPSOHWHO\� XQUHIRUPHG� FDVH�� HFRQRPLF� SHUIRUPDQFH� LV� VRPHZKDW
EHWWHU�� �0DQXIDFWXULQJ�RXWSXW� LQ� WKLV�VFHQDULR� LV����SHUFHQW�KLJKHU�E\������ WKDQ� WKH
OHYHO� DFKLHYHG� LQ� WKH� XQUHIRUPHG� FDVH�� ZKLOH� *'3� LV� DURXQG� �� SHUFHQW� KLJKHU�
8QHPSOR\PHQW�LV�DOVR�DERXW���SHUFHQWDJH�SRLQWV� ORZHU� �ZLWK�DQ�XQHPSOR\PHQW� UDWH
RI� ����� SHUFHQW� FRPSDUHG� WR� ����� SHUFHQW� LQ� WKH� XQUHIRUPHG� FDVH�� DQG� WKH� GHEW�WR�
*'3�UDWLR�LV�DOVR�LPSURYHG�

7KLV�PLQLPDO�UHIRUP�LV�LQVXIILFLHQW�WR�SUHYHQW�GLYHUJHQFH��KRZHYHU��DV�FDQ�EH�VHHQ�E\
FRPSDULQJ� WKH� UHVXOW� IRU�20� WR� WKDW� LQ� WKH� VHFRQG� URZ� RI� 7DEOH� ��ZLWK� D�PHGLXP
3KLOOLSV�FXUYH�WHUP��DV�VHHQ�DERYH�LQ�7DEOH���WKH�ODWWHU�ZDV�MXVW�VXIILFLHQW�WR�SUHYHQW
GLYHUJHQFH�� 3HUIRUPDQFH� DORQJ� DOO� IURQWV� LV� LPSURYHG� UHODWLYH� WR� WKH� XQUHIRUPHG
ODERXU�PDUNHW�FDVH��DSDUW�IURP�WKH�IDFW� WKDW� WKH�ORZHU� OHYHO�RI�ZDJH� LQIODWLRQ� LQ� WKLV
VFHQDULR�UHGXFHV�WKH�JURZWK�RI�WKH�QRQ�WUDGHDEOH�VHUYLFHV�VHFWRU��26��

6RPH�FRQYHUJHQFH�LV�DFKLHYHG�XQGHU�WKH�UHPDLQLQJ�WZR�UHIRUP�VFHQDULRV��WKH�ILUVW�RI
ZKLFK� LPSRVHV� D� KLJKHU� YDOXH� RI� WKH� 3KLOOLSV� FXUYH� HIIHFW� DQG� WKH� VHFRQG� RI�ZKLFK
UHGXFHV�WKH�H[WHQW�RI�SURGXFWLYLW\�SDVV�WKRXJK�LQWR�ZDJHV��IURP�D�YDOXH�RI�XQLW\�GRZQ
WR� ������ � 1RW� RQO\� GR� WKHVH� H[WUD� UHIRUPV� LQGXFH� FRQYHUJHQFH�� WKH\� DOVR� OHDG� WR
LPSURYHG�XQHPSOR\PHQW�DQG�GHEW�*'3�UDWLR�RXWFRPHV�

������������������������������������������������� �7KHUH�DUH�VRPH�LQGLFDWLRQV�WKDW�D�VLPLODU�YDOXH�PD\�DSSO\�FXUUHQWO\�LQ�WKH�FDVH�RI�WKH�&]HFK�5HSXEOLF�



��

7DEOH���� ,PSDFW�RI� ODERXU�PDUNHW�UHIRUP��FKDQJHV� LQ�\HDU������UHODWLYH� WR� WKH
³XQUHIRUPHG�ODERXU�PDUNHW´�FDVH�

20 26 *'3)& 85 5'(%7
5HIRUPHG�ODERXU�PDUNHW�
ORZ�3KLOOLSV�FXUYH���������

�� ���� � ���� ��
5HIRUPHG�ODERXU�PDUNHW�
PHGLXP�3KLOOLSV�FXUYH���������

�� ���� � ���� ���
5HIRUPHG�ODERXU�PDUNHW�
KLJK�3KLOOLSV�FXUYH��������

�� ���� �� ���� ���
5HIRUPHG�ODERXU�PDUNHW�
PHGLXP�3KLOOLSV�FXUYH�DQG
SURGXFWLYLW\�SDVV�WKURXJK�LQWR
ZDJHV�RI�OHVV�WKDQ��������

�� ���� �� ���� ���

������1RWH��20��26�DQG�*'3�DUH�LQ�UHDO�WHUPV�������SULFHV����9DOXHV�UHODWLQJ�WR�WKHVH
YDULDEOHV�LQGLFDWH�SHUFHQWDJH�LPSURYHPHQWV���9DOXHV�UHODWLQJ�WR�85�DQG�5'(%7�UHIHU
WR�SHUFHQWDJH�SRLQW�LPSURYHPHQWV�

7R� VXPPDULVH�� LI�ZH� FKDUDFWHULVH� LQFUHDVHG� ODERXU�PDUNHW� HIILFLHQF\� LQ� WHUPV� RI� DQ
LQFUHDVLQJ� UHVSRQVLYHQHVV� RI� ZDJHV� WR� XQHPSOR\PHQW�� WKHQ� ZH� VHH� D� V\VWHPDWLF
LPSURYHPHQW�LQ�SHUIRUPDQFH�DV�HIILFLHQF\�LQFUHDVHV���7KH�PRUH�HIILFLHQW�LV�WKH�ODERXU
PDUNHW��LQ�WKH�DERYH�WHFKQLFDO�VHQVH��WKH�KLJKHU�LV�WKH�OHYHO�RI�RXWSXW�DQG�WKH�ORZHU�WKH
UDWH�RI�XQHPSOR\PHQW���&UXFLDOO\��D�VXEVWDQWLDOO\�UHIRUPHG�ODERXU�PDUNHW�LV�VXIILFLHQW
WR�HQVXUH�DW� OHDVW�VRPH�GHJUHH�RI� UHDO�FRQYHUJHQFH��:H�ZLOO�VHH� ODWHU� LQ�6HFWLRQ����
KRZHYHU�WKDW�LQGXVWULDO�XSJUDGLQJ�ZLOO�FRQWULEXWH�WR�PXFK�PRUH�UDSLG�FRQYHUJHQFH�

��� 'LVLQIODWLRQ�6FHQDULRV
,QGXVWULDO� XSJUDGLQJ� FDQ� RQO\� EH� DFKLHYHG� LQ� WKH�PHGLXP� WHUP�� � ,Q� WKH� VKRUW� WHUP�
KRZHYHU��GLVLQIODWLRQDU\�SROLFLHV�PD\�QHHG�WR�EH�LPSRVHG�LI�WKH�&]HFK�5HSXEOLF�DLPV
WR�DGKHUH�WR�WKH�LQIODWLRQ�WDUJHWV�VSHFLILHG�LQ�WKH�0DDVWULFKW�FULWHULD���:KHWKHU�WKH�&((
FRXQWULHV�VKRXOG�DLP�WR�GR�VR�RU�QRW�LV�RI�FRXUVH�FRQWURYHUVLDO��IRU�UHDVRQV�WR�GR�ZLWK
WKH� %DODVVD�6DPXHOVRQ� HIIHFW�� � 6LQQ� DQG� 5HXWWHU� ������� SUHVHQW� HYLGHQFH� RQ� WKH
LQIODWLRQDU\�SUHVVXUHV�JHQHUDWHG�LQ�&((�HFRQRPLHV�E\�WKH�SOD\LQJ�RXW�RI� WKLV�HIIHFW�
ZKLFK� DULVHV� IURP� WKH� QHFHVVDU\� VWUXFWXUDO� FKDQJHV� XQGHUO\LQJ� WUDQVLWLRQ�� � 7KH
SUHVVXUHV� DULVH� IURP� WKH� ODUJH� LQWHU�VHFWRUDO� GLIIHUHQFHV� LQ� SURGXFWLYLW\� JURZWK
EHWZHHQ� WUDGHG� DQG� QRQ�WUDGHG� VHFWRUV� WKDW� DSSHDU� RYHU� WKH� FRXUVH� RI� HFRQRPLF
GHYHORSPHQW� � ��+LJK�WUDGHG�VHFWRU�SURGXFWLYLW\�JURZWK�SXVKHV�XS�ZDJHV�ZKLFK��JLYHQ
������������������������������������������������� �7KH\� UHSRUW� LQWHUVHFWRUDO�SURGXFWLYLW\�JURZWK�GLIIHUHQWLDOV�RI������SHUFHQW� IRU�+XQJDU\������SHUFHQW
IRU�(VWRQLD������SHUFHQW�IRU�6ORYHQLD�DQG�����SHUFHQW�IRU�WKH�&]HFK�5HSXEOLF��FRPSDUHG�WR�DQ�DYHUDJH�RI



��

ORZHU� SURGXFWLYLW\� JURZWK� LQ� QRQ�WUDGHDEOHV�� OHDGV� WR� DQ� LQFUHDVH� LQ� WKHLU� UHODWLYH
SULFH�� �7KXV� WKH� SULFH� OHYHO� LQ� WUDQVLWLRQ� HFRQRPLHV�ZLOO� JURZ�PRUH� UDSLGO\� WKDQ� LQ
PRUH�GHYHORSHG�HFRQRPLHV�XQOHVV�WKH�FXUUHQF\�DSSUHFLDWHV�DXWRPDWLFDOO\���,I�IRU�VRPH
UHDVRQ�WKLV�DSSUHFLDWLRQ�GRHV�QRW� WDNH�SODFH��VXEVFULELQJ� WR�(8�LQIODWLRQ� WDUJHWV�ZLOO
UHTXLUH�FRXQWHUYDLOLQJ�DFWLRQ�

,Q�WKH� IROORZLQJ�VLPXODWLRQV��ZH�DVVXPH�WKDW� WKH�&]HFK�HFRQRP\�LV�DV�GHVFULEHG�E\
WKH� ³UHIRUPHG� ODERXU� PDUNHW´� PRGHO� RI� WKH� SUHYLRXV� VHFWLRQ�� ZLWK� D� XQLWDU\� ZDJH
HODVWLFLW\�ZLWK�UHVSHFW�WR�SURGXFWLYLW\�DQG�D�PHGLXP�YDOXH�IRU�WKH�3KLOOLSV�FXUYH�WHUP�
:H� WKHQ� H[SORUH� WKH� FRQVHTXHQFHV� RI� YDULRXV� SROLFLHV� DLPHG� DW� UHGXFLQJ� WKH
HFRQRP\¶V�LQIODWLRQ�UDWH�E\���SHUFHQW

:H�EHJLQ�E\�PRGHOOLQJ�WKH�FXUUHQW�&]HFK�VWUDWHJ\���$ORQJ�ZLWK�3RODQG�DQG�+XQJDU\�
WKH�&]HFK�5HSXEOLF�KDV�DGRSWHG�D� � IOH[LEOH�H[FKDQJH� UDWH� DQG� DQ� LQIODWLRQ�WDUJHWLQJ
PRQHWDU\�SROLF\�UHJLPH� ���

,QIODWLRQ� WDUJHWLQJ� LV� PRVW� VXFFHVVIXO� LI� LW� LV� FUHGLEOH�� � ,I� FUHGLELOLW\� VXFFHHGV� LQ
PLQLPL]LQJ� QRPLQDO� ULJLGLWLHV� WKH� H[FKDQJH�UDWH� EDVHG� GHIODWLRQ� LV� SRWHQWLDOO\
FRVWOHVV�� � +RZHYHU�� ZDJH� ULJLGLWLHV� IUHTXHQWO\� SUHYDLO� LQ� WKH� VKRUW� UXQ� VR� WKHUH� DUH
OLNHO\� WR� EH� VRPH� FRVWV� LQYROYHG�� �:H� WKHUHIRUH� UXQ� ERWK� IOH[LEOH� ZDJH� DQG� VWLFN\
ZDJH� VFHQDULRV�� � 2XU� VWLFN\� ZDJH� VFHQDULR� LV� LPSOHPHQWHG� E\� SUHYHQWLQJ� ZDJH
LQIODWLRQ�IURP�IDOOLQJ�EHORZ�WKH�OHYHO�WKDW�ZRXOG�KDYH�SUHYDLOHG�KDG�WKH�VWUDWHJ\�QRW
EHHQ�LPSOHPHQWHG�

7KH� ILUVW� GLVLQIODWLRQ� VFHQDULR� H[SORUHG� EHORZ� LV� WKH� H[FKDQJH�UDWH� EDVHG� VWUDWHJ\�
&RXQWHU�LQIODWLRQDU\�ILVFDO�SROLFLHV�FDQ�DOVR�EH�LPSOHPHQWHG��DQG�IRU�FRXQWULHV�VXFK�DV
%XOJDULD��(VWRQLD� DQG�/LWKXDQLD��ZKR�KDYH� RSWHG� IRU� D� IL[HG� H[FKDQJH� UDWH� UHJLPH�
WKLV�LV�WKH�RQO\�URXWH�WR�GLVLQIODWLRQ��DV�LQ�WKH�FDVH�RI�FXUUHQW�(08�PHPEHU�VWDWHV��:H
H[SORUH�WKHVH�ILVFDO�RSWLRQV�LQ�RXU�&]HFK�PRGHO�DOVR��LQ�RUGHU�WR�H[SORUH�WKH�LVVXHV�DQG
WUDGH�RIIV�LQYROYHG�

�������������������������������������������������������������������������������������������������������������������������������������������
��SHUFHQW�IRU�WKH�(8�� � �7KH�PHDQ�LQIODWLRQ�WDUJHW�VHW�E\�WKH�&]HFK�1DWLRQDO�%DQN�LV�FXUUHQWO\���SHU�FHQW��IDOOLQJ�WR�DERXW��
SHU�FHQW�E\�WKH�\HDU������



��

7ZR� VW\OLVHG� FRXQWHU�LQIODWLRQDU\� ILVFDO� SROLFLHV� DUH� H[SORUHG�� � 7KH� ILUVW� SROLF\
DWWHPSWV� WR� UHGXFH� LQIODWLRQ� WKURXJK� D� FXW� LQ� JRYHUQPHQW� FXUUHQW� H[SHQGLWXUH�
LPSOHPHQWHG� LQ� WKH� PRGHO� VLPXODWLRQV� WKURXJK� D� FXW� LQ� SXEOLF� VHFWRU� HPSOR\PHQW�
7KLV�LPSDFWV�RQ�SULFHV�YLD�WKH�ZDJH�EDUJDLQLQJ�SURFHVV����$�VHFRQG�VWUDWHJ\�LV�WR�FXW
LQGLUHFW�WD[HV���7KLV�KDV�DQ�LPPHGLDWH�LPSDFW�RQ�FRQVXPHU�SULFHV�DQG�FDQ�KDYH�IXUWKHU
NQRFN�RQ�LPSDFWV�RQ�ZDJH�EDUJDLQLQJ�WKURXJK�WKH�WD[�ZHGJH�PHFKDQLVP��GHSHQGLQJ
RQ�WKH�FUHGLELOLW\�RI�WKH�H[HUFLVH�

������([FKDQJH�UDWH�EDVHG�GLVLQIODWLRQ
:H�ILUVW�H[DPLQH�WKH�VFRSH�IRU�H[FKDQJH�UDWH�SROLF\�WR�UHGXFH�WKH�LQIODWLRQ�UDWH�E\��
SHUFHQW���,I�WKHUH�LV�QR�GRZQZDUG�ZDJH�VWLFNLQHVV��DV�PD\�EH�WKH�FDVH�IRU�H[DPSOH�LI
WKH�SROLF\�LV�FRPSOHWHO\�FUHGLEOH��WKHQ�WKHUH�DUH�QR�HIIHFWV�RQ�UHDO�HFRQRPLF�DFWLYLW\�
$Q� DSSUHFLDWLRQ� RI� �� SHUFHQW� LV� UHTXLUHG� LQ� \HDU� �� ��������ZKLOH� WKH� FXUUHQF\�PXVW
KDYH�DSSUHFLDWHG�E\����SHUFHQW�E\������IRU�LQIODWLRQ�WR�EH�NHSW�DW�WKH�QHZ�ORZHU�UDWH�

5HDO�FRVWV�DULVH�KRZHYHU�LI�ZDJH�LQIODWLRQ�LV�GRZQZDUGO\�VWLFN\���,Q�WKLV�FDVH��EHFDXVH
ZDJH�GHFOLQHV�PDNH�QR�FRQWULEXWLRQ�YLD�QRQ�WUDGHG�SULFHV�WR�WKH�UHGXFWLRQ�LQ�LQIODWLRQ�
WKH�FXUUHQF\�DSSUHFLDWLRQ�PXVW�EH�JUHDWHU��7KLV�VLPXODWLRQ�UHTXLUHV�DQ�DSSUHFLDWLRQ�RI
����SHUFHQW�LQ�\HDU���WR�UHGXFH�FRQVXPHU�SULFH�LQIODWLRQ�E\���SHUFHQW��DQG�DQ�RYHUDOO
DSSUHFLDWLRQ� RI� RYHU� ��� SHUFHQW� E\� ����� LI� LQIODWLRQ� LV� WR� EH� NHSW� DW� WKH� QHZ� ORZHU
OHYHO���7KH�UHDO�HIIHFWV�RI�WKLV�SROLF\�DUH�FKDUWHG�LQ�7DEOH���

0DQXIDFWXULQJ� VHFWRU� RXWSXW� LV� VKDUSO\� DIIHFWHG�� WKRXJK� WKH� LPSDFW� RQ� *'3� LV
PRGHUDWHG�E\�DQ�H[SDQVLRQ�LQ�QRQ�WUDGHG�VHUYLFHV���:LWK�ZDJH�VWLFNLQHVV�WKH�SULFH�RI
GRPHVWLF� YDOXH� DGGHG� GRHV� QRW� IDOO� DV� PXFK� DV� WUDGHG�JRRGV� SULFHV� VR� WKH� UHDO
SXUFKDVLQJ� SRZHU� RI� GRPHVWLF� ZDJHV� ULVHV�� ZKLFK� SURSV� XS� FRQVXPSWLRQ� DQG� QRQ�
WUDGHG�RXWSXW����*'3�LV�QHYHUWKHOHVV�GRZQ�E\�RYHU���SHUFHQW�UHODWLYH�WR�WKH�EDVHOLQH��LI
ZDJH�LQIODWLRQ�UHPDLQV�VWLFN\�RXW� WR�WKH�\HDU������� � ,Q�WKLV�FDVH�XQHPSOR\PHQW�ZLOO
KDYH�JURZQ�E\���SHUFHQWDJH�SRLQWV��DQG�WKH�GHEW�WR�*'3�UDWLR�E\�VRPHZKDW�PRUH�



��

7DEOH����([FKDQJH�UDWH�EDVHG�GLVLQIODWLRQ�ZLWK�GRZQZDUG�ZDJH�VWLFNLQHVV

���� ����
3HUFHQWDJH�GLIIHUHQFH�IURP�EDVH����20 ���� �����
������������������������������������������������������������26 �� ���
������������������������������������������������������������*'3)& ��� ����
&KDQJHV�IURP�EDVH���������������������������85 �� �
������������������������������������������������������������5'(%7 �� ���

7KH� RYHUDOO� FRVW� RI� H[FKDQJH�UDWH� EDVHG� GLVLQIODWLRQ� ZLOO� GHSHQG� WKHUHIRUH� RQ� WKH
H[WHQW� DQG�GXUDWLRQ�RI�ZDJH� VWLFNLQHVV� LQ� WKH� HFRQRP\�� � ,I�ZDJHV� DGMXVW� UDSLGO\�� DV
PD\�EH�WKH�FDVH�LI�WKH�SROLF\�VWDQFH�LV�H[WUHPHO\�FUHGLEOH�� WKHQ�WKH�UHDO�FRVW�PD\�EH
PXFK�OHVV�WKDQ�7DEOH���LQGLFDWHV�

����� 'LVLQIODWLRQ�E\�)LVFDO�&RQWUDFWLRQ
'LVLQIODWLRQ�FDQ�DOVR�EH�HIIHFWHG�E\�FXWV� LQ�JRYHUQPHQW�FXUUHQW�H[SHQGLWXUH��7KLV� LV
LPSOHPHQWHG� LQ� WKH�PRGHO� WKURXJK�FXWWLQJ�SXEOLF� VHFWRU�HPSOR\PHQW�� �7KLV� LPSDFWV
RQ�SULFHV�WKURXJK�WKH�ZDJH�EDUJDLQLQJ�FKDQQHO��DQG�FDQQRW�WKHUHIRUH�EH�DFFRPSOLVKHG
LI� ZDJHV� DUH� GRZQZDUGO\� VWLFN\�� � %HFDXVH� UHDO� HIIHFWV� DULVH� HYHQ� LI� ZDJHV� DUH� QRW
VWLFN\� DV� GHILQHG� DERYH�� SROLF\� FUHGLELOLW\� PD\� QRW� EH� VXIILFLHQW� WR� HQVXUH� ZDJH
IOH[LELOLW\�

2XU� FDOFXODWLRQV� LQGLFDWH� WKDW� JRYHUQPHQW� HPSOR\PHQW� ZRXOG� QHHG� WR� EH� FXW� E\� �
SHUFHQW�LQ�\HDU���LQ�RUGHU�WR�EULQJ�WKH�UDWH�RI�LQIODWLRQ�GRZQ�E\���SHUFHQW��DQG�SXEOLF
HPSOR\PHQW�ZRXOG�QHHG�WR�EH�D�IXOO����SHUFHQW�ORZHU�E\������LI�WKH�LQIODWLRQ�UDWH�LV�WR
UHPDLQ�DW�WKH�QHZ�ORZHU�OHYHO�

7KLV� ILVFDO�FRQWUDFWLRQ�KDV�QHJDWLYH� UHDO� HIIHFWV�HYHQ� LI�ZDJH� LQIODWLRQ� LV�QRW� VWLFN\�
*'3�LV�GRZQ�PRUH�WKDQ���SHUFHQW�E\������DQG�XQHPSOR\PHQW�LV�XS�E\�PRUH�WKDQ��
SHUFHQWDJH�SRLQWV��7DEOH�����:KLOH�WKH�LPSDFW�RQ�JRYHUQPHQW�GHEW�ZLOO�EH�SRVLWLYH��WKH
VXUSOXV� IXQGV� FDQQRW� EH� XVHG� WR� ERRVW� WKH� HFRQRP\� �YLD� D� ILVFDO� IHHGEDFN� UXOH�� IRU
H[DPSOH��WKDW�PDLQWDLQV�WKH��GHEW�UDWLR�DW�D�FRQVWDQW�OHYHO���EHFDXVH�WKLV�ZRXOG�RIIVHW
WKH�GLVLQIODWLRQDU\�HIIHFWV�DFKLHYHG�



��

7DEOH����'LVLQIODWLRQ�LQGXFHG�E\�D�FXWEDFN�LQ�JRYHUQPHQW�HPSOR\PHQW�
ZLWK�QR�GRZQZDUG�ZDJH�VWLFNLQHVV

���� ����
3HUFHQWDJH�GLIIHUHQFH�IURP�EDVH����20 �� ���
������������������������������������������������������������26 ��� ����
������������������������������������������������������������*'3)& ��� ����
&KDQJHV�IURP�EDVH���������������������������85 ��� ���
������������������������������������������������������������5'(%7 ��� ����

7KLV� LV� D� FRVWO\� FRXQWHU�LQIODWLRQ� VWUDWHJ\�� � 5HFDOO� WKDW� LW� FDQQRW�ZRUN� LI�ZDJHV� DUH
VWLFN\���,W�FDQ�RQO\�EH�LPSOHPHQWHG�VXFFHVVIXOO\�WKHUHIRUH�LI�LWV�JRDOV�FRPPDQG�VWURQJ
SXEOLF�VXSSRUW���,I�ZDJHV�DUH�IOH[LEOH�RQ�WKH�RWKHU�KDQG��WKH�DOWHUQDWLYH�H[FKDQJH�UDWH
EDVHG�VWUDWHJ\�FDQ�EULQJ�LQIODWLRQ�GRZQ�FRVWOHVVO\� ���

����� �'LVLQIODWLRQ�YLD�,QGLUHFW�7D[�&XWV
$� VHFRQG� FRXQWHU�LQIODWLRQDU\� ILVFDO� VWUDWHJ\� LV� WR� FXW� LQGLUHFW� WD[HV�� � 7KLV� KDV� DQ
LPPHGLDWH�LPSDFW�RQ�FRQVXPHU�SULFHV�DQG�FDQ�KDYH�IXUWKHU�NQRFN�RQ�HIIHFWV�RQ�ZDJH
EDUJDLQLQJ� WKURXJK� WKH� WD[�ZHGJH�PHFKDQLVP�LI� WKH�SROLF\� LV�FUHGLEOH� �VR� WKDW�ZDJH
VWLFNLQHVV� LV� PLQLPLVHG��� 2YHUDOO�� D� UHGXFWLRQ� LQ� LQGLUHFW� WD[� UDWHV� VWLPXODWHV� WKH
HFRQRP\� WKURXJK� ERWK� WKHVH� FKDQQHOV�� EXW� KDV� QHJDWLYH� FRQVHTXHQFHV� IRU� WKH� GHEW
UDWLR���+HQFH��WKLV�VWUDWHJ\�LV�RQO\�YLDEOH�LI�WKH�GHEW�FRQVHTXHQFHV�FDQ�EH�LJQRUHG��7KLV
LV�XQOLNHO\�WR�EH�WKH�FDVH�IRU�PRVW�RI�WKH�&((�FRXQWULHV�DV�WKH\�VWUXJJOH�WR�VDWLVI\�WKH
0DDVWULFKW�GHEW�FULWHULD�

,W�WXUQV�RXW�WKDW�WKH�FRQVHTXHQFHV�RI�WKLV�SROLF\�VWUDWHJ\�GR�QRW�GHSHQG�YHU\�VWURQJO\
RQ�ZKHWKHU�WKHUH�LV�ZDJH�VWLFNLQHVV�RU�QRW��EHFDXVH�WKH�ZDJH�EDUJDLQLQJ�PHFKDQLVP
LQ� WKH� &]HFK� PRGHO� DOORZV� IRU� RQO\� WHPSRUDU\� WD[� ZHGJH� HIIHFWV�� � (QJLQHHULQJ� D
VXVWDLQHG���SHUFHQW� UHGXFWLRQ� LQ� WKH� LQIODWLRQ� UDWH� UHTXLUHV�D� UHGXFWLRQ�RI�EHWZHHQ��
DQG���SHUFHQWDJH�SRLQWV�LQ�WKH�LQGLUHFW�WD[�UDWH�LQ�\HDU�RQH��DQG�E\������WKH�LQGLUHFW
WD[�UDWH�PXVW�KDYH�EHHQ�FXW�E\�EHWZHHQ����DQG����SHUFHQWDJH�SRLQWV�

��������������������������������������������������� � $� VHSDUDWH� LVVXH� DULVHV� DV� WR� ZKHWKHU� FUHGLELOLW\� DQG� KLJKHU� ZDJH� IOH[LELOLW\� FDQ� EH� PRUH� HDVLO\
DFKLHYHG�WKURXJK�WKH�LPSOHPHQWDWLRQ�RI�ILVFDO�RU�RI�PRQHWDU\�VWDELOLVDWLRQ�SROLFLHV�



��

7DEOHV���DQG���UHVSHFWLYHO\�UHSRUW�UHVXOWV�IRU�WKH�VWLFN\�DQG�IOH[LEOH�ZDJH�FDVHV���7KH
UHVXOWV� DUH� PDUJLQDOO\� EHWWHU� LQ� WKH� ODWWHU� FDVH�� ZKHUH� *'3� LV� XS� ���� SHUFHQW� DQG
XQHPSOR\PHQW�GRZQ�E\�DOPRVW���SHUFHQW�E\�������FRPSDUHG�WR�DQ�LQFUHDVH�LQ�*'3
RI� ���� SHUFHQW� DQG� D� IDOO� LQ� XQHPSOR\PHQW� RI� DURXQG� �� SHUFHQW� ZKHQ� ZDJHV� DUH
GRZQZDUGO\�VWLFN\�� �7KHVH�EHQHILFLDO� HIIHFWV�DULVH�DV� D�FRQVHTXHQFH�RI� WKH� IDFW� WKDW
WKLV� SROLF\� UHSUHVHQWV� D� ILVFDO� H[SDQVLRQ� ZKHUHDV� WKH� SUHYLRXV� ILVFDO� GLVLQIODWLRQ
VFHQDULR�HQWDLOHG�D�ILVFDO�FRQWUDFWLRQ���7KH�GHEW�WR�*'3�UDWLR�ULVHV�E\�EHWZHHQ����DQG
���SHUFHQWDJH�SRLQWV�LQ�WKH�SUHVHQW�FDVH�

7DEOH����)LVFDOO\�LQGXFHG�GLVLQIODWLRQ��LQGLUHFW�WD[�FXWV�ZLWK�GRZQZDUG�ZDJH
VWLFNLQHVV

���� ����
3HUFHQWDJH�GLIIHUHQFH�IURP�EDVH����20 �� ���
������������������������������������������������������������26 �� ���
������������������������������������������������������������*'3)& �� ���
&KDQJHV�IURP�EDVH���������������������������85 ��� ����
������������������������������������������������������������5'(%7 � ����

7DEOH����)LVFDOO\�LQGXFHG�GLVLQIODWLRQ��LQGLUHFW�WD[�FXWV�ZLWK�QR�GRZQZDUG�ZDJH
VWLFNLQHVV

���� ����
3HUFHQWDJH�GLIIHUHQFH�IURP�EDVH����20 �� ���
������������������������������������������������������������26 �� ���
������������������������������������������������������������*'3)& �� ���
&KDQJHV�IURP�EDVH���������������������������85 ��� ����
������������������������������������������������������������5'(%7 �� ����

,Q� VXPPDU\�� LI� ZDJHV� DUH� SHUIHFWO\� IOH[LEOH� �ZKLFK� UHTXLUHV� WKDW� WKH� GLVLQIODWLRQ
VWUDWHJ\� LV� IXOO\� FUHGLEOH� DQG� DQWLFLSDWHG�� WKH� LGHDO� ZD\� WR� HQJLQHHU� WKH� UHTXLUHG
UHGXFWLRQ� LQ� LQIODWLRQ� LV� YLD� DQ� DSSUHFLDWLRQ� RI� WKH� FXUUHQF\�� � 7KH� VKRFN� ZLOO� EH
FRVWOHVV�LQ�WKLV�FDVH���$�ILVFDO�FRQWUDFWLRQ�RQ�WKH�RWKHU�KDQG�ZLOO�JHQHUDWH�VXEVWDQWLDO
UHDO� HIIHFWV� HYHQ� LI� ZDJHV� DUH� QRW� GRZQZDUGO\� VWLFN\�� � 1HJDWLYH� UHDO� HIIHFWV� DOVR
HPHUJH�IURP�FXUUHQF\�DSSUHFLDWLRQ�LI�WKHUH�LV�GRZQZDUG�VWLFNLQHVV�RI�QRPLQDO�ZDJHV
�DV�ZLOO�EH�WKH�FDVH�LI�WKH�VWUDWHJ\�LV�QRW�IXOO\�XQGHUVWRRG�DQG�VXSSRUWHG�E\�WKH�JHQHUDO
SXEOLF��� LQ� WKLV�FDVH��KRZHYHU�� ILVFDO�FRQWUDFWLRQ�FDQQRW� VXFFHHG� LQ�FXWWLQJ� LQIODWLRQ�



��

7KH� RWKHU� ILVFDO� LQVWUXPHQW� VWXGLHG� LV� D� UHGXFWLRQ� LQ� WKH� LQGLUHFW� WD[� UDWH�� � 7KLV
UHSUHVHQWV�D�ILVFDO�H[SDQVLRQ�KRZHYHU��ZKLFK�UDLVHV�WKH�GHEW�WR�*'3�UDWLR���7KLV�PD\
QRW�EH�D�GHVLUDEOH�RXWFRPH�IRU�PRVW�RI�WKH�WUDQVLWLRQ�HFRQRPLHV���,I�WKH�GHEW�FRQVWUDLQW
LV� ELQGLQJ�� DSSUHFLDWLRQ� PD\� EH� WKH� RQO\� ZD\� WR� DFKLHYH� GLVLQIODWLRQ� LI� ZDJHV� DUH
VWLFN\��DQG�LV�IDU�SUHIHUDEOH�WR�ILVFDO�FRQWUDFWLRQ�LI�ZDJHV�DUH�IOH[LEOH�

��� ,QGLJHQRXV�YHUVXV�)',�OHG�*URZWK�6FHQDULRV

2XU� ILQDO� JURXS� RI� VFHQDULRV� LV� FRQFHUQHG� ZLWK� ORQJ�WHUP� LVVXHV�� � :H� WDNH� WKH
UHIRUPHG�ODERXU�PDUNHW�RI�HDUOLHU�VHFWLRQV�DV�JLYHQ�DQG�H[SORUH�WKH�FRQVHTXHQFHV�RI
WZR�GLIIHUHQW�GHYHORSPHQW�SDWKV���7KH�ILUVW�VFHQDULR�LV�EDVHG�RQ�DQ�LQGXVWULDO�VWUDWHJ\
WKDW� VHHNV� WR� SURPRWH� FRQYHUJHQFH� WKURXJK� LQFUHDVHG� G\QDPLVP� LQ� WKH� LQGLJHQRXV
VHFWRU� RI� PDQXIDFWXULQJ�� ZKLOH� WKH� VHFRQG� H[DPLQHV� WKH� OLNHO\� FRQVHTXHQFHV� RI� D
FRQYHUJHQFH�VWUDWHJ\�EDVHG�RQ�LQZDUG�LQYHVWPHQW�UDWKHU�WKDQ�LQGLJHQRXV�UHYLYDO�

�������7KH�FRQVHTXHQFHV�RI�LQGLJHQRXV�OHG�JURZWK�SROLFLHV
/DERXU�PDUNHW�UHIRUP�DORQH��DV�VHHQ�LQ�6HFWLRQ�����DERYH��ZLOO�LPSURYH�WKH�SURVSHFWV
RI� &]HFK� FRQYHUJHQFH�� � 2WKHU� VXSSRUWLQJ� LQVWLWXWLRQDO� DQG� SROLF\� FKDQJHV� ZLOO� EH
QHFHVVDU\� WR� VSHHG� XS� WKH� SURFHVV� KRZHYHU�� � ,Q� WKLV� YDULDQW� RI� WKH� PRGHO� ZH
FRQFHSWXDOLVH� WKH� FRQVHTXHQFHV� RI� DQ� LQGXVWULDO� SROLF\� WKDW� VXFFHHGV� LQ� DFKLHYLQJ
H[SRUW�OHG�JURZWK�WKURXJK�DFWLYH�VXSSRUW�RI�LQGLJHQRXV�PDQXIDFWXULQJ� ���

7KH� FDOLEUDWLRQ� RI� WKH� PDQXIDFWXULQJ� RXWSXW� HTXDWLRQ� �20�� UHIOHFWHG� WKH� FXUUHQW
GHJUHH�RI�RSHQQHVV�RI�WKH�&]HFK�HFRQRP\���([SRVXUH�WR�WKH�ZRUOG�HFRQRP\�ZLOO�ULVH
DV�WUDGH�LQWHJUDWLRQ�SURFHHGV��UDLVLQJ�WKH�VKDUH�RI�WUDGHDEOHV�UHODWLYH�WR�QRQ�WUDGHDEOHV
LQ�PDQXIDFWXULQJ� ��� ��,Q�WKH�SUHVHQW�VFHQDULR�ZH�LQFUHDVH�WKH�HODVWLFLW\�RI�PDQXIDFWXULQJ
RXWSXW�ZLWK� UHVSHFW� WR�ZRUOG�RXWSXW�E\����SHU�FHQW� �IURP����� WR������� DQG�PDNH� WKH

������������������������������������������������� 
 � ,Q�SUDFWLFH��SROLFLHV� WR�VXSSRUW� LQGLJHQRXV� LQGXVWU\�FRH[LVW�ZLWK�SROLFLHV� WR�HQFRXUDJH� LQZDUG�)',�
:H�WUHDW�WKHP�VHSDUDWHO\�SXUHO\�IRU�WKH�SXUSRVHV�RI�H[SRVLWLRQ�� � �,Q�WHUPV�RI�PRGHO�VWUXFWXUH��WKLV�UHTXLUHV�DOWHULQJ�FRHIILFLHQWV�WR�LQFUHDVH�WKH�GHSHQGHQFH�RI�20�RQ
20 � �DQG�GHFUHDVH�WKH�GHSHQGHQFH�RQ�GRPHVWLF�GHPDQG�)'20�LQ�HTXDWLRQ�������)RU�JLYHQ�OHYHOV�RI
20 � �DQG�)'20�WKH�FKDQJHV�VKRXOG�QRW�DIIHFW�20��)RU�WKLV�UHDVRQ��ZH�VHW�LQGLFHV�VR�WKDW�WKH�UDWLR�RI
ORJ��)'20��WR�ORJ�2:��IRU�������WKH�PRPHQW�RI�FKDQJH��LV�XQLW\��(65,��������
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DSSURSULDWH�DGMXVWPHQWV� WR� WKH�PDQXIDFWXULQJ�VHFWRU�SULFH�HTXDWLRQ� ��� � �6XFK�FKDQJHV
ZRXOG�EH�FRQVLVWHQW�ZLWK�DQ�LQFUHDVH�LQ�H[SRUW�RULHQWDWLRQ�IRU�WKH�H[LVWLQJ�JRRGV�PL[
DV�ZHOO�DV�ZLWK�D�VKLIW�LQ�SURGXFW�PL[�WRZDUGV�JRRGV�ZLWK�KLJKHU�LQFRPH�HODVWLFLWLHV�

6LQFH�WKLV�SDWK�UHSUHVHQWV�DQ�HYROXWLRQ�RI� WKH�H[LVWLQJ�PDQXIDFWXULQJ�EDVH��KRZHYHU�
WKHUH�LV�OLNHO\�WR�EH�D�OHVV�UDGLFDO�DOWHUDWLRQ�LQ�WKH�SURGXFWLRQ�WHFKQRORJ\�WKDQ�ZRXOG
RFFXU�LI�WKH�H[SRUW�OHG�JURZWK�VWUDWHJ\�ZHUH�)',�GULYHQ���7KHUH�LV�DOVR�QR�LQFUHDVH�LQ
SURILW�RXWIORZV�LQ�WKLV�VFHQDULR�

7KLV�YDULDQW�LV�VXSHULPSRVHG�RQ�WKH�UHIRUPHG�ODERXU�PDUNHW�RI�7DEOH���ZLWK�D�XQLWDU\
HODVWLFLW\�RI�SURGXFWLYLW\� WR�ZDJHV�DQG�D�PHGLXP�YDOXH� IRU� WKH�3KLOOLSV�FXUYH� WHUP��
7KH�GLIIHUHQFH�EHWZHHQ�WKH�UHVXOWV�UHSRUWHG�LQ�7DEOHV���DQG���DULVHV�VROHO\� IURP�WKH
LQFUHDVHG�RSHQQHVV�RI�WKH�HFRQRP\�WR�ZRUOG�WUDGH���&RPSDULVRQ�RI�WKHVH�WDEOHV��DQG
RI� 7DEOHV� �� DQG� ���� UHYHDOV� WKDW� LQFUHDVHG� RSHQQHVV� LV� DVVRFLDWHG� ZLWK� LPSURYHG
HFRQRPLF� SHUIRUPDQFH� LQ� WHUPV� RI� WKH� OHYHO� RI� RXWSXW� DFKLHYHG�� WKH� UDWH� RI
XQHPSOR\PHQW�LQ�WKH�ORQJHU�WHUP�DQG�WKH�SXEOLF�GHEW�*13�UDWLR�

7DEOH����,QGLJHQRXV�OHG�JURZWK

���� ���� ���� ����
JU��20

�
� ���� ���� ���� ����

JU��20� ���� ���� ���� ����
JU��26� ���� ���� ���� ����
JU��*'3)&� ���� ���� ���� ����
85 ���� ���� ���� ����
5'(%7 ����� ����� ����� �����

7KH� H[SODQDWLRQ� LV� DV� IROORZV�� � 7KH� KLJKHU� WKH� HODVWLFLW\� RI� &]HFK� PDQXIDFWXULQJ
RXWSXW� ZLWK� UHVSHFW� WR� ZRUOG� GHPDQG�� WKH� PRUH� WKH� &]HFK� HFRQRP\� EHQHILWV� IURP
H[RJHQRXV� ZRUOG� JURZWK�� � 7KH� H[SDQVLRQ� LQ� WKH� WUDGHG� VHFWRU� IHHGV� WKURXJK� WR
GRPHVWLF�LQFRPH�DQG�IXUWKHU�ERRVWV�WKH�SURGXFWLRQ�RI�QRQ�WUDGHG�PDUNHW�VHUYLFHV�

������������������������������������������������� � �,QFUHDVHG�RSHQQHVV�ZLOO�UHVXOW�LQ�DQ�LQFUHDVH�LQ�WKH�ZHLJKW�RI�ZRUOG�SULFHV�LQ�WKH�SULFLQJ�HTXDWLRQ�
)RU�H[DPSOH��LI�WKH�ZKROH����;6+5��RI�PDQXIDFWXULQJ�RXWSXW�ZKLFK�LV�LQLWLDOO\�DVVXPHG�WR�EH�QRQ�WUDGHG
EHFDPH�WUDGHDEOH��WKH�LPSDFW�RI�ZRUOG�SULFHV�RQ�GRPHVWLF�PDQXIDFWXULQJ�SULFHV�ZRXOG�ULVH�E\�����D 
 ���
ZKHUH�D 
 ��LV�WKH�HODVWLFLW\�RI�GRPHVWLF�SULFHV�ZLWK�UHVSHFW�WR�ZRUOG�SULFHV�LQ�HTXDWLRQ�������6R�HYHU\���
VZLWFK�LQ�WKH�RXWSXW�HTXDWLRQ�UDLVHV�WKH�FRHIILFLHQW�RQ�ZRUOG�SULFHV�LQ�WKH�SULFLQJ�HTXDWLRQ�E\������D 
 �����
;6+5��
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6XSHUILFLDOO\� WKLV� DSSHDUV� WR� EH� DQ� DWWUDFWLYH� URXWH� WR� UHDO� FRQYHUJHQFH�� � +RZHYHU�
VXFK�D��URXWH�PD\�QRW�EH�RSHQ�WR�QHZO\�HPHUJLQJ�PDUNHW�HFRQRPLHV��DV�LW�LV�H[WUHPHO\
GLIILFXOW� IRU� LQGLJHQRXV� LQGXVWU\� WR� H[SDQG� LWV� H[SRUW� RULHQWDWLRQ� UDSLGO\� �2¶0DOOH\�
������%DUU\��%UDGOH\�DQG�2¶0DOOH\����������,W�LV�LOOXVWUDWLYH�LQ�WKLV�UHJDUG�WR�FRPSDUH
WKH� H[SHULHQFHV� RI� 3RUWXJDO� DQG� ,UHODQG�� WKH� WZR� UHFHQW� VXFFHVV� VWRULHV� DPRQJ
SHULSKHUDO� (8� PHPEHU� VWDWHV�� � ,Q� ERWK� FDVHV� )',� LQIORZV� ZHUH� WKH� GULYLQJ� IRUFH
EHKLQG� WKH� LQFUHDVHG� H[SRUW� RULHQWDWLRQ� RI� WKH� PDQXIDFWXULQJ� VHFWRU� �%DUU\� DQG
%UDGOH\�� ������ &DEUDO�� ������ � 	 � � 3RUWXJDO¶V� GHYHORSPHQW� SDWK� ZDV� PXFK� OHVV� )',�
GHSHQGHQW�WKDQ�,UHODQG¶V�KRZHYHU���7KXV�LW�UHPDLQV�D�PXFK�OHVV�RSHQ�HFRQRP\�WKDQ
,UHODQG��DQG�LWV�FRQYHUJHQFH�SHUIRUPDQFH�KDV�EHHQ�OHVV�GUDPDWLF��%DUU\��������

:H� QRZ� WXUQ� WR� DQ� H[DPLQDWLRQ� RI� WKH� OLNHO\� FRQVHTXHQFHV� RI� WKH� &]HFK� 5HSXEOLF
EHLQJ�DEOH�WR�DWWUDFW�VXEVWDQWLDO�LQIORZV�RI�H[SRUW�RULHQWHG�)',�

����7KH�FRQVHTXHQFHV�RI�)',�OHG�JURZWK�SROLFLHV
0RVW� &((�ERXQG� )',� LV� DV� \HW� KRPH�PDUNHW� RULHQWHG� DQG� LV� UHODWLYHO\� ORZ�WHFK�
/DQNHV�DQG�9HQDEOHV���������+ROODQG�HW�DO��������� %UDFRQLHU�DQG�(NKROP���������,W
LV�FOHDU�KRZHYHU�WKDW�XQFHUWDLQW\�DERXW�&((�SXEOLF�SROLF\��&((�SXEOLF�DGPLQLVWUDWLRQ
DQG� WKH� WLPLQJ�RI�HYHQWXDO�(8�DFFHVVLRQ�GHWHUV�FDSLWDO�LQWHQVLYH�KLJK�WHFK�)',��DQG
WKDW�RQFH�WKHVH�XQFHUWDLQWLHV�GLPLQLVK�WKH�QDWXUH�RI�)',�LQIORZV�WR�&((�FRXQWULHV� LV
OLNHO\� WR� FKDQJH�� %DUU\� DQG� +DQQDQ� �������� � 7KH� SUHVHQW� VFHQDULR� HYDOXDWHV� WKH
FRQVHTXHQFHV� RI� WKH� &]HFK� 5HSXEOLF� IROORZLQJ� DQ� )',�OHG� GHYHORSPHQW� SDWK� RQFH
WKHVH�XQFHUWDLQWLHV�DUH�RYHUFRPH�

,Q� WKLV�YDULDQW�RI� WKH�PRGHO�� DV� LQ� WKH� LQGLJHQRXV�OHG�JURZWK�YDULDQW�RI�7DEOH����ZH
DJDLQ� LQFUHDVH� WKH� � HODVWLFLW\� RI�PDQXIDFWXULQJ� RXWSXW� ZLWK� UHVSHFW� WR� ZRUOG� RXWSXW
IURP� ���� WR� ������ ZLWK� FRUUHVSRQGLQJ� FKDQJHV� PDGH� WR� WKH� RXWSXW� SULFH� HTXDWLRQ�
6HYHUDO� FRPSOHPHQWDU\� FKDQJHV� DUH� LPSOHPHQWHG� WR� UHIOHFW� EHWWHU� WKH� )',�GULYHQ
VFHQDULR�KRZHYHU�

)LUVW��ZH�FKDQJH�WKH�&(6�WHFKQRORJ\�LQ�PDQXIDFWXULQJ�WR�PDNH�LW� OHVV�UHVSRQVLYH�WR
GRPHVWLF� UHODWLYH� IDFWRU�SULFHV�� � �5DWKHU� WKDQ� OHDGLQJ� WR� D� VXEVWLWXWLRQ�RI� FDSLWDO� IRU
�������������������������������������������������  �=HPSOLQHURYD��������FRQILUPV�WKDW��LQ�WKH�&]HFK�FDVH�DOVR��ILUPV�ZLWK�IRUHLJQ�SDUWLFLSDWLRQ�DUH�PRUH
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ODERXU��KLJKHU�GRPHVWLF�UHODWLYH�ZDJHV�LQ�WKH�)',�GULYHQ�VFHQDULR�OHDG�WR�D�UHGXFWLRQ
LQ�WKH�H[SRVXUH�RI�PXOWLQDWLRQDO�FRPSDQLHV�WR�WKH�HFRQRP\�XQGHU�GLVFXVVLRQ��%UDGOH\
DQG� )LW]� *HUDOG�� ������ ��� � � 7KLV� SDUWLFXODU� FKDQJH� SURYHV� WR� KDYH� RQO\� YHU\� VOLJKW
HIIHFWV� KRZHYHU� � � � � 5HGXFLQJ� WKH� HODVWLFLW\� RI� VXEVWLWXWLRQ� IURP� ���� WR� ����� IRU
H[DPSOH��UDLVHV�WKH�OHYHO�RI�*'3�LQ������E\�RQO\������SHUFHQW�

1H[W�� ZH� LQFUHDVH� WKH� UDWH� RI� +LFNV� QHXWUDO� WHFKQRORJLFDO� SURJUHVV� WR� UHIOHFW� WKH
SURFHVV� RI� WHFKQRORJLFDO� GLIIXVLRQ� WKDW� DFFRPSDQLHV� LQZDUG� LQYHVWPHQW� �%ORPVWURP
DQG�.RNNR�� �������7KLV� LV� LQFRUSRUDWHG� E\� LQFUHDVLQJ� WKH� UDWH� RI� GLVHPERGLHG� WRWDO
IDFWRU�SURGXFWLYLW\�JURZWK�IURP�����SHU�FHQW� WR�����SHU�FHQW�� �7KH�HIIHFWV�RI� WKLV�DUH
GLVFXVVHG�EHORZ�

)LQDOO\��ZH�QHHG�WR�WDNH�D�SRVLWLRQ�RQ�WKH�OLNHO\�IUDFWLRQ�RI�PDQXIDFWXULQJ�SURILWV�WKDW
ZLOO�EH�UHSDWULDWHG�E\�WKH�IRUHLJQ�RZQHG�VHFWRU�RI�&]HFK�LQGXVWU\�� � ,Q�WKH�\HDU�����
�WKH�ODVW�ZLWKLQ�VDPSOH�REVHUYDWLRQ���WKLV�IUDFWLRQ�ZDV�DOPRVW��������,Q�,UHODQG��RQ�WKH
RWKHU� KDQG�� WKLV� IUDFWLRQ� KDV� UHFHQWO\� EHHQ� DERYH� ��� SHU� FHQW�� � ,Q� WKH� SUHVHQW
VLPXODWLRQV�ZH�VHOHFW� WKUHH�YDOXHV���RI����������DQG����SHU�FHQW� �� � DV� WKH�DOWHUQDWLYH
HQGSRLQWV� WKDW� WKLV� IUDFWLRQ� PD\� UHDFK� E\� ������ 7KLV� UHIOHFWV� WKH� OLNHOLKRRG� WKDW
IRUHLJQ� SUHVHQFH� LQ� WKH�&]HFK�5HSXEOLF�ZLOO� RYHU� WKLV� SHULRG� UHPDLQ� ORZHU� WKDQ� LQ
,UHODQG�

3RVLWLYH�SURILW�UHSDWULDWLRQV�FUHDWH�D�GLVWLQFWLRQ�EHWZHHQ�*'3�DQG�*13�RI�FRXUVH��VR
WKH�RXWFRPHV�RI�WKHVH�VLPXODWLRQV�DUH�UHSRUWHG�LQ�WHUPV�RI�WKH�ORZHU�*13�QXPEHUV�

7DEOH���SUHVHQWV�UHVXOWV�IRU�WKH�LQGLJHQRXV�OHG�DQG�)',�OHG�VFHQDULRV��FRPSDUHG�WR�WKH
UHIRUPHG� ODERXU� PDUNHW� FDVH� ZLWK� QR� LQFUHDVH� LQ� H[SRUW� RULHQWDWLRQ�� � :H� VDZ� LQ
6HFWLRQ� ���� RI� WKH� SDSHU� WKDW� VXFK� ODERXU�PDUNHW� UHIRUPV� ZHUH� MXVW� VXIILFLHQW� WR
SUHYHQW�GLYHUJHQFH�IURP�(8�OLYLQJ�VWDQGDUGV���$V�PDQXIDFWXULQJ�RXWSXW�DQG�*13�ULVH
UHODWLYH�WR�WKLV�LQ�DOO�RXU�SUHVHQW�VLPXODWLRQV��LW�LV�FOHDU�WKDW�HLWKHU�RI�WKHVH�H[SRUW�OHG
JURZWK�VFHQDULRV�ZLOO�SURPRWH�FRQYHUJHQFH�
�������������������������������������������������������������������������������������������������������������������������������������������
H[SRUW�RULHQWHG�WKDQ�GRPHVWLFDOO\�RZQHG�ILUPV�� � �&KDQJLQJ�DQ\�RI�WKH�&(6�SDUDPHWHUV�ZKLOH�UHTXLULQJ��WKH�QHZ�IDFWRU�GHPDQG�V\VWHP�WR�UHSURGXFH
WKH�VDPH�LQ�VDPSOH�SUHGLFWLRQV�IRU�HPSOR\PHQW�DQG�LQYHVWPHQW�UHTXLUHV�FRPSHQVDWLQJ�FKDQJHV�LQ�WKH
RWKHU�&(6�SDUDPHWHUV�DOVR���+RZ�WKLV�LV�GRQH�LV�H[SODLQHG�LQ�GHWDLO�LQ�.HMDN�DQG�9DYUD��������
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7KH�GLIIHUHQFH�EHWZHHQ�WKH�ILUVW�WZR�URZV�LQ�7DEOH���LV�WKDW�WKH�UDWH�RI�WHFKQRORJLFDO
SURJUHVV� LQ� WKH� PDQXIDFWXULQJ� VHFWRU� LV� KLJKHU� LQ� WKH� )',� FDVH�� ZKLOH� SURILW
UHSDWULDWLRQ�UHPDLQV�VHW�DW�WKH�ODVW�ZLWKLQ�VDPSOH�YDOXH����7KH�ORZHU�YDOXH�IRU�WKH�&(6
HODVWLFLW\�RI�VXEVWLWXWLRQ�PDNHV�OLWWOH�GLIIHUHQFH�WR�WKH�UHVXOWV��DV�GLVFXVVHG�DERYH��

7DEOH����,QGLJHQRXV�YHUVXV�)',�GULYHQ�H[SRUW�OHG�JURZWK�
FKDQJHV�LQ�\HDU������UHODWLYH�WR�WKH�³UHIRUPHG�ODERXU�PDUNHW´�FDVH
ZLWKRXW�LQFUHDVHG�H[SRUW�RULHQWDWLRQ

20 26 *13 85 5'(%7
,QGLJHQRXV�OHG�JURZWK ��� ��� ���� ���� ���
)',�OHG� JURZWK�� ���� RI
SURILWV�UHSDWULDWHG

���� ��� ���� ��� ��
)',�OHG�JURZWK��������RI
SURILWV�UHSDWULDWHG

���� ��� ���� ��� ��
)',�OHG� JURZWK�� ���� RI
SURILWV�UHSDWULDWHG

���� ��� ���� ��� ��
1RWH���9DOXHV�UHODWLQJ�WR�20��26�DQG�*13�LQGLFDWH�SHUFHQWDJH�LPSURYHPHQWV�LQ�UHDO
WHUPV���9DOXHV�UHODWLQJ�WR�85�DQG�5'(%7�UHIHU�WR�SHUFHQWDJH�SRLQW�LPSURYHPHQWV�RU
GLVLPSURYHPHQWV�

&RPSDULVRQ�RI�WKH�LQGLJHQRXV�OHG�DQG�)',�OHG�VFHQDULRV�UHYHDOV�D�WUDGH�RII�EHWZHHQ
RXWSXW� DQG� HPSOR\PHQW�� LQ� WKDW� WKH�KLJKHU� UDWH� RI� WHFKQRORJLFDO� SURJUHVV� DVVRFLDWHG
ZLWK� WKH� )',�OHG� VFHQDULR� VWLPXODWHV� RXWSXW� ZKLOVW� LQFUHDVLQJ� WKH� UDWH� RI� ODERXU
VKHGGLQJ�

0DQXIDFWXULQJ� RXWSXW� LV� QRW� LQIOXHQFHG� E\� WKH� UDWH� RI� SURILW� UHSDWULDWLRQ� RI� FRXUVH�
7KLV�LV�QRW�WUXH�RI�VHUYLFHV�RXWSXW�KRZHYHU��DV�SURILW�RXWIORZV�UHGXFH�GHPDQG���*13
LV�DOVR�DGYHUVHO\�DIIHFWHG�E\�SURILW�UHSDWULDWLRQ��DQG�DW�KLJK�UDWHV�RI�UHSDWULDWLRQ�*13
LV�UHGXFHG�UHODWLYH�WR�WKH�LQGLJHQRXV�OHG�JURZWK�VFHQDULR���3URILW�UHSDWULDWLRQ�DOVR�KDV
NQRFN�RQ�FRQVHTXHQFHV�LQ�WHUPV�RI�KLJKHU�XQHPSOR\PHQW�

)LQDOO\��ZH�H[DPLQH�WKH�VHQVLWLYLW\�RI�WKH�)',�OHG�RXWFRPH�WR�YDULDWLRQV�LQ�WKH�UDWH�RI
WHFKQRORJLFDO�SURJUHVV��7DEOHV����DQG����KDYH�WKH�VDPH�KLJK�UDWH�RI�SURILW�UHSDWULDWLRQ
DV� HDFK� RWKHU�� ZKLOH� 7DEOH� ��� KDV� D� VOLJKWO\� ORZHU� UDWH� RI� ODERXU�VKHGGLQJ
�������������������������������������������������������������������������������������������������������������������������������������������� � � 2I� FRXUVH�� LI� WKH� PRGHO� ZDV� VXEMHFWHG� WR� D� VKRFN� WKDW� UDGLFDOO\� DOWHUHG� UHODWLYH� IDFWRU� SULFHV�� WKH
RXWFRPH�ZRXOG�EH�VHQVLWLYH�WR�WKH�YDOXH�RI�WKH�HODVWLFLW\�RI�VXEVWLWXWLRQ�
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WHFKQRORJLFDO�SURJUHVV���7KLV�LV�VHW�DW�����SHUFHQW�SHU�DQQXP��FRPSDUHG�WR�WKH�UDWH�RI
����SHUFHQW�LQ�7DEOHV���DQG������+LJKHU�WHFKQLFDO�SURJUHVV�UDLVHV�RXWSXW�DQG�*13�EXW
UHVXOWV�LQ�D�VRPHZKDW�ZRUVH�HPSOR\PHQW�RXWFRPH�

7DEOH�����)',�OHG�JURZWK��KLJK�SURILW�UHSDWULDWLRQ��PHGLXP�WHFKQLFDO�SURJUHVV
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7DEOH�����)',�OHG�JURZWK��KLJK�SURILW�UHSDWULDWLRQV��KLJK�WHFKQLFDO�SURJUHVV
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%DVHG�RQ�WKH�H[SHULHQFHV�RI�,UHODQG�DQG�3RUWXJDO��WKH�FDVH�UHSUHVHQWHG�LQ�7DEOH����LV
WKH� RQH� ZH� GHHP� PRVW� UHOHYDQW� WR� WKH� &]HFK� 5HSXEOLF�� � 5HODWLYH� WR� WKH� FDVH� RI
LQGLJHQRXV�OHG�JURZWK��WKH�PRUH�OLNHO\�)',�OHG�JURZWK�RXWFRPH�KDV�D�KLJKHU�UDWH�RI
XQHPSOR\PHQW��D�KLJKHU�GHEW�*13�UDWLR��DQG�DQ�DERXW�HTXDO�OHYHO�RI�*13���:KLOVW�WKH
LQGLJHQRXV�OHG�JURZWK�VFHQDULR� LV�VXSHULRU� WR� WKH�)',�OHG�VFHQDULR�� LW� LV� OLNHO\� WR�EH
PXFK� PRUH� GLIILFXOW� WR� DFKLHYH� LQ� D� ZRUOG� HFRQRP\� GRPLQDWHG� E\� ODUJH
PXOWLQDWLRQDOV�� ZLWK� DVVRFLDWHG� EDUULHUV� WR� HQWU\� IRU� ILUPV� IURP� QHZO\� HPHUJLQJ
PDUNHW�HFRQRPLHV�
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�>�@�&RQFOXGLQJ�UHPDUNV
6HYHUDO� LQWHUHVWLQJ� OHVVRQV� HPHUJH� IURP� WKH� YDULRXV� VFHQDULRV� ZH� KDYH� H[DPLQHG�
7KH� ILUVW� LV� WKDW� UHDO� FRQYHUJHQFH� LV� E\� QR�PHDQV� DXWRPDWLF�� � 7KLV� LV� DSSDUHQW� DOVR
IURP� WKH� (8� SHULSKHU\� H[SHULHQFH�� � *UHHFH� IRU� H[DPSOH� KDV� EDUHO\� FRQYHUJHG� RQ
DYHUDJH�(8�OLYLQJ�VWDQGDUGV�RYHU�WKH�ODVW�WKLUW\�\HDUV��ZKLOH�,UHODQG�H[SHULHQFHG�OLWWOH
FRQYHUJHQFH� RYHU� WKH� ����V�� ��V� DQG� ��V�� %DUU\� �������� � 7KH� LPSRUWDQFH� RI� WKH
JHQHUDO�SROLF\�HQYLURQPHQW� WR�FRQYHUJHQFH� LV�H[SOLFLWO\� UHFRJQLVHG�E\�)LVFKHU�HW�DO�
�������ZKR�� LQ� IRUHFDVWLQJ� WKH�JURZWK�SURVSHFWV�RI�&((�HFRQRPLHV��VXSSOHPHQW� WKH
VWDQGDUG� JURZWK�UHJUHVVLRQ� YDULDEOHV� ZLWK� PHDVXUHV� RI� WKH� GHJUHH� RI� OLEHUDOLVDWLRQ
SUHYDLOLQJ�DFURVV�D�UDQJH�RI�PDUNHWV�

2XU�RZQ�PHWKRGRORJ\�LQ�DVVHVVLQJ�FRQYHUJHQFH�SURVSHFWV�FDQ�EH�VHHQ�DV�D�UHVSRQVH
WR�DQ�HDUOLHU�FKDOOHQJH�E\�)LVFKHU��ZKR�ZURWH�WKDW

³,GHQWLI\LQJ�WKH�GHWHUPLQDQWV�RI�LQYHVWPHQW��DQG�WKH�RWKHU�IDFWRUV�FRQWULEXWLQJ�WR
JURZWK�� ZLOO� SUREDEO\� UHTXLUH� D� VZLWFK� DZD\� IURP� VLPSOH� FURVV�VHFWLRQDO
UHJUHVVLRQV�WR�WLPH�VHULHV�VWXGLHV�RI�LQGLYLGXDO�FRXQWULHV�´��)LVFKHU��������

:H�KDYH�VKRZQ�ZLWK� WKH�DLG�RI� D�FDOLEUDWHG�PRGHO�RI� WKH�&]HFK�HFRQRP\� WKDW��KDG
&]HFK� ZDJH�VHWWLQJ� EHKDYLRXU� FRQWLQXHG� WR� RSHUDWH� DV� LW� GLG� XQWLO� UHFHQWO\�� WKH
SURVSHFWV� IRU� UHDO� FRQYHUJHQFH� FRXOG�KDYH�EHHQ� WKUHDWHQHG�� �7KLV� LV� UHIOHFWHG� LQ� WKH
(8�SHULSKHU\�H[SHULHQFH��ZKHUH�WKH�ULJLGLW\�RI�WKH�6SDQLVK�ODERXU�PDUNHW�UHODWLYH�WR
3RUWXJDO¶V� KHOSV� H[SODLQ� 6SDLQ¶V� SRRUHU� FRQYHUJHQFH� SHUIRUPDQFH� RI� UHFHQW� WLPHV�
%DUU\��������

%HVLGHV�ODERXU�PDUNHW�UHIRUPV��ZH�DOVR�FRQVLGHUHG�WKH�VKRUW�WR�PHGLXP�WHUP�LVVXH�RI
KRZ�GLVLQIODWLRQ�FRXOG�EHVW�EH�DFKLHYHG���,VVXHV�RI�ODERXU�PDUNHW�IOH[LELOLW\�DOVR�FDPH
WR�WKH�IRUH�LQ�WKLV�GLVFXVVLRQ���:H�DQDO\VHG�WKH�HIIHFWV�RI�WKUHH�DOWHUQDWLYH�SROLFLHV�WR
UHGXFH� WKH� UDWH�RI� LQIODWLRQ�� �$� UHGXFWLRQ� LQ� WKH� LQGLUHFW� WD[� UDWH� LV� WKH� OHDVW� SDLQIXO
UHPHG\� LQ� WKH� VKRUW� WHUP�� � )LVFDO� H[SDQVLRQ� RI� WKLV� VRUW�� KRZHYHU��ZKLFK� UDLVHV� WKH
GHEW�WR�*'3� UDWLR�� LV� XQOLNHO\� WR� EH� FRQVLVWHQW� ZLWK� WKH� JRDO� RI� VDWLVI\LQJ� WKH
0DDVWULFKW� ILVFDO� FULWHULD�� � 7KH� LGHDO� ZD\� WR� HQJLQHHU� WKH� UHTXLUHG� UHGXFWLRQ� LQ
LQIODWLRQ�LQ�WKH�DEVHQFH�RI�ZDJH�VWLFNLQHVV�LV�YLD�DQ�DSSUHFLDWLRQ�RI�WKH�H[FKDQJH�UDWH�
'LVLQIODWLRQ�ZLOO�EH�FRVWOHVV�LQ�WKLV�FDVH���$�ILVFDO�FRQWUDFWLRQ�RQ�WKH�RWKHU�KDQG�ZLOO
JHQHUDWH� VXEVWDQWLDO� UHDO� HIIHFWV�� PDNLQJ� LW� DQ� XQGHVLUDEOH� LQVWUXPHQW� LQ� WKH� EDWWOH



��

DJDLQVW� LQIODWLRQ�� � 7KHUH� PD\� EH� RWKHU� SUHVVLQJ� UHDVRQV� IRU� ILVFDO� FRQWUDFWLRQ� RI
FRXUVH�� � )LVFDO� FRQWUDFWLRQ� FDQQRW� DFKLHYH� GLVLQIODWLRQ� LI� WKHUH� LV� GRZQZDUG� ZDJH
ULJLGLW\��PHDQLQJ�WKDW�FXUUHQF\�DSSUHFLDWLRQ�LV�WKH�RQO\�RSWLRQ�LI�WD[�FXWV�DUH�UXOHG�RXW�
&XUUHQF\�DSSUHFLDWLRQ�FDQQRW�DFKLHYH�GLVLQIODWLRQ�FRVWOHVVO\�LQ�WKLV�FDVH�KRZHYHU�

2XU�ILQDO�VHW�RI�VLPXODWLRQV�GHDOW�ZLWK� ORQJHU�WHUP�LVVXHV�RI� LQGXVWULDO�GHYHORSPHQW�
:H� KDG� VHHQ� HDUOLHU� WKDW� ODERXU�PDUNHW� UHIRUPV� RQ� WKHLU� RZQ� GLG� QRW� ERRVW� JURZWK
SURVSHFWV� VXIILFLHQWO\� IRU� UDSLG� FRQYHUJHQFH� WR� EH� IHDVLEOH�� �:H� WKHUHIRUH� H[SORUHG
KRZ�FRQYHUJHQFH�SURVSHFWV�FRXOG�EH�ERRVWHG�E\�LQFUHDVHG�H[SRUW�RULHQWDWLRQ���,Q�RQH
RI�RXU�VFHQDULRV�WKH�JURZWK�DFFHOHUDWLRQ�LV�EDVHG�RQ�LQGLJHQRXV�&]HFK�LQGXVWU\��ZKLFK
JDLQV� LQ� HIILFLHQF\� DQG� FDSWXUHV� ZRUOG� PDUNHW� VKDUH�� � 7KLV� ZH� FKDUDFWHULVH� DV� WKH
³6RXWK� .RUHDQ´� GHYHORSPHQW� SDWK�� � 6XFFHVV� LQ� WKLV� UHJDUG� ZRXOG� GHSHQG� RQ� WKH
DELOLW\� RI� &]HFK� HQWUHSUHQHXUV� WR� RYHUFRPH� HQWU\� EDUULHUV� DVVRFLDWHG� ZLWK� WKH
GRPLQDQFH� RI� PXOWLQDWLRQDO� ILUPV� IURP� PRUH� KLJKO\� GHYHORSHG� PDUNHW� HFRQRPLHV�
HQWDLOLQJ� WKH� GHYHORSPHQW� RI� LQQRYDWLYH� KLJK�LQFRPH�HODVWLFLW\� SURGXFWV�� HIILFLHQW
PDUNHWLQJ� DQG� GLVWULEXWLRQ� V\VWHPV�� DQG� VXEVWDQWLDO� SURFHVV� DQG� SURGXFW� LQQRYDWLRQ
�3RUWHU��������

7KH�JURZWK�DFFHOHUDWLRQ�DORQJ�WKH�DOWHUQDWLYH�GHYHORSPHQW�SDWK�UHVXOWV�IURP�H[SRUW�
RULHQWHG�IRUHLJQ�GLUHFW�LQYHVWPHQW�LQIORZV��ZKLFK�LV�KRZ�,UHODQG�KDV�GHYHORSHG��%DUU\
�HG���� ������ � 6XFFHVV� KHUH� GHSHQGV� RQ� WKH� DELOLW\� RI� WKH� DXWKRULWLHV� WR� PDNH� WKH
EXVLQHVV� FOLPDWH� LQ� WKH� &]HFK� 5HSXEOLF� VXIILFLHQWO\� DWWUDFWLYH� WR� FDSWXUH� D� JUHDWHU
VKDUH�RI�LQWHUQDWLRQDOO\�PRELOH�LQYHVWPHQW�

2EYLRXVO\�D�UDQJH�RI�VXSSRUWLQJ�GRPHVWLF�SROLF\� LQWHUYHQWLRQV�ZRXOG�EH�UHTXLUHG� WR
JXLGH�WKH�HFRQRP\�DORQJ�RQH�RU�RWKHU�RI�WKHVH�SDWKV���$OWKRXJK�RXU�VFHQDULR�DQDO\VLV
LV� VLOHQW� RQ� WKH� QDWXUH� RI� WKHVH� SROLFLHV�� WKH� ZKROH� VSHFWUXP� RI� PDFURHFRQRPLF�
LQGXVWULDO� DQG� HGXFDWLRQDO� SROLFLHV�ZLOO� KDYH� D� UROH� WR� SOD\�� %DUU\� �������� � $Q� DUHD
ZKHUH�WKH�SROLFLHV�DGRSWHG�DQG�WKH�VWUXFWXUDO�FKDQJHV�DFKLHYHG�DUH�LQH[WULFDEO\�OLQNHG
LV�LQ�WKH�DQDO\VLV�RI�6WUXFWXUDO�)XQG�W\SH�H[SHQGLWXUHV���$Q�REYLRXV�QH[W�VWDJH�WR�WKH
SUHVHQW�PRGHOOLQJ� SURMHFW� ZRXOG� EH� WR� FRPSDUH� WKH� OLNHO\� HIIHFWV� RI� (8� 6WUXFWXUDO
)XQGV�RQ�WKH�&((�HFRQRPLHV�ZLWK�WKH�HIIHFWV�IRXQG�IRU�WKH�FRKHVLRQ�FRXQWULHV�RI�WKH
(8�
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5HIHUHQFHV
%DUUHOO�� 5��� .�� 'XU\�� '�� +ROODQG� DQG� 1�� 3DLQ� ������� 2SHQQHVV�� ,QWHJUDWLRQ� DQG
7UDQVLWLRQ��3URVSHFWV�DQG�3ROLFLHV�IRU�(FRQRPLHV�LQ�7UDQVLWLRQ��/RQGRQ��1,(65�
%DUU\��)��DQG�-��%UDGOH\���������)',�DQG�7UDGH��WKH�,ULVK�+RVW�&RXQWU\�([SHULHQFH��
(FRQRPLF�-RXUQDO�����������������������
%DUU\�� )��� -�� %UDGOH\� DQG� (�� 2¶0DOOH\� �������� ³,QGLJHQRXV� DQG� )RUHLJQ� ,QGXVWU\�
&KDUDFWHULVWLFV�DQG�3HUIRUPDQFH´��LQ�)��%DUU\��HG���8QGHUVWDQGLQJ�,UHODQG¶V�(FRQRPLF
*URZWK��/RQGRQ��0DFPLOODQ�
%DUU\��)���������³&RQYHUJHQFH�LV�QRW�DXWRPDWLF��OHVVRQV�IRU�WKH�&((�FRXQWULHV�IURP
WKH�,ULVK�H[SHULHQFH´��:RUOG�(FRQRP\���������������������
%DUU\�� )�� ������� ³(FRQRPLF�3ROLF\�� ,QFRPH�&RQYHUJHQFH� DQG� 6WUXFWXUDO�&KDQJH� LQ
WKH�(8�3HULSKHU\´��LQ�+HQU\N�.LHU]NRZVNL��HG���)URP�(XURSHDQLVDWLRQ�RI�WKH�*OREH
WR�WKH�*OREDOLVDWLRQ�RI�(XURSH��/RQGRQ��3DOJUDYH�0DFPLOODQ��IRUWKFRPLQJ���DYDLODEOH
DW���KWWS���ZZZ�XFG�LH�aHFRQRPLF�VWDII�EDUU\�IGL�KWPO
%DUU\�� )��� DQG� $�� +DQQDQ� ������� ³:LOO� (QODUJHPHQW� 7KUHDWHQ� ,UHODQG¶V� )',
,QIORZV"´��4XDUWHUO\�(FRQRPLF�&RPPHQWDU\��'XEOLQ��(FRQRPLF�DQG�6RFLDO�5HVHDUFK
,QVWLWXWH��DYDLODEOH�DW���KWWS���ZZZ�XFG�LH�aHFRQRPLF�VWDII�EDUU\�IGL�KWPO
%ODQFKDUG�� 2�� ������� 7KH� (FRQRPLFV� RI� 3RVW�&RPPXQLVW� 7UDQVLWLRQ�� 2[IRUG�
&ODUHQGRQ�3UHVV�
%ORPVWURP��0��� DQG�$��.RNNR� ������� ³0XOWLQDWLRQDO�&RUSRUDWLRQV� DQG�6SLOORYHUV´�
-RXUQDO�RI�(FRQRPLF�6XUYH\V���������SS��������
%UDFRQLHU���+���DQG�.��(NKROP��������³)RUHLJQ�'LUHFW�,QYHVWPHQW�LQ�&HQWUDO�DQG
(DVWHUQ�(XURSH��(PSOR\PHQW�(IIHFWV�LQ�WKH�(8´��&(35�'LVFXVVLRQ�3DSHU������
%UDGOH\�-���DQG�-��)LW]�*HUDOG���������µ,QGXVWULDO�2XWSXW�DQG�)DFWRU�,QSXW�'HWHUPLQDWLRQ
LQ�DQ�(FRQRPHWULF�0RGHO�RI�D�6PDOO�2SHQ�(FRQRP\¶��(XURSHDQ�(FRQRPLF�5HYLHZ�����
����������
%UDGOH\��-���DQG�-��)LW]�*HUDOG��������µ3URGXFWLRQ�6WUXFWXUHV�LQ�D�6PDOO�2SHQ�(FRQRP\
ZLWK�0RELOH�DQG�,QGLJHQRXV�,QYHVWPHQW¶��(XURSHDQ�(FRQRPLF�5HYLHZ��������������
%UDGOH\� -��� -�� +HUFH� DQG� /�� 0RGHVWR� ������� � µ0RGHOOLQJ� LQ� WKH� (8� SHULSKHU\�� 7KH
+(50,1�3URMHFW¶��(FRQRPLF�0RGHOOLQJ��6SHFLDO�(GLWLRQ�������
&DEUDO��6��������� �µ&RPSDUDWLYH�([SRUW�%HKDYLRXU�RI�)RUHLJQ�DQG�'RPHVWLF�)LUPV�LQ
3RUWXJDO¶��%DQFR�GH�3RUWXJDO�(FRQRPLF�%XOOHWLQ��/LVERQ��0DUFK�
G¶$OFDQWDUD�� *�� DQG� $�� ,WDOLDQHU� �������� $� (XURSHDQ� SURMHFW� IRU� D� PXOWLQDWLRQDO
PDFURVHFWRUDO� PRGHO�� 'RFXPHQW� 06� ���� '*� ;,,�� %UXVVHOV�� &RPPLVVLRQ� RI� WKH
(XURSHDQ�&RPPXQLWLHV



��

(65,����������6LQJOH�0DUNHW�5HYLHZ�������$JJUHJDWH�DQG�UHJLRQDO�DVSHFWV��WKH�FDVHV
RI�*UHHFH��,UHODQG��3RUWXJDO�DQG�6SDLQ���E\�)��%DUU\��-��%UDGOH\�DQG�RWKHUV���/RQGRQ�
.RJDQ�3DJH��LQ�DVVRFLDWLRQ�ZLWK�WKH�2IILFH�IRU�2IILFLDO�3XEOLFDWLRQV�RI�WKH�(XURSHDQ
&RPPXQLWLHV��/X[HPERXUJ�
)LVFKHU��6����������³*URZWK��0DFURHFRQRPLFV�DQG�'HYHORSPHQW´��LQ�%ODQFKDUG��2�-�
DQG� )LVFKHU�� 6�� �HGV���� 7KH� 1%(5� 0DFURHFRQRPLFV� $QQXDO� ������ &DPEULGJH�� 7KH
0,7�3UHVV�
)LVFKHU��6���5��6DKD\�DQG�&��9HJK��������³)URP�7UDQVLWLRQ�WR�0DUNHW��(YLGHQFH�DQG
*URZWK�3URVSHFWV´��,0)�:RUNLQJ�3DSHU��:3��������$SULO
+ROODQG��'���0��6DVV��9��%HQDFHN�DQG�0��*URQLFNL��������³7KH�'HWHUPLQDQWV�DQG
,PSDFW�RI�)',�LQ�&HQWUDO�DQG�(DVWHUQ�(XURSH��$�&RPSDULVRQ�RI�6XUYH\�DQG
(FRQRPHWULF�(YLGHQFH´��7UDQVQDWLRQDO�&RUSRUDWLRQV����������������
.HMDN��0���DQG�'��9DYUD��������³7KH�+(50,1�0DFURPRGHO�RI�WKH�&]HFK�5HSXEOLF´�
:RUNLQJ�3DSHU����$FH�3KDUH�3URMHFW�3��������5��0DUFK�
/DQNHV�� +��� DQG� $�� 9HQDEOHV� ������� ³)',� LQ� (FRQRPLF� 7UDQVLWLRQ�� 7KH� &KDQJLQJ
3DWWHUQ�RI�,QYHVWPHQWV´��(FRQRPLFV�RI�7UDQVLWLRQ���������������
-RQDV��-���������%DQNRYQL�NUL]H��]NXVHQRVWL�D�SULFLQ\����&]HFK�1DWLRQDO�%DQN�:RUNLQJ
3DSHU��QR������7KLV�LV�D�VWXG\�RI�WKH�&]HFK�EDQNLQJ�FULVLV�RI���������WKDW�IRFXVHV�RQ�WKH
OLDLVRQ�EHWZHHQ�EDQNV�DQG�LQGXVWU\��WKH�UROH�RI�WKH�VWDWH�LQ�SURPRWLQJ�FUHGLW�H[SDQVLRQ
DQG�DV�D�OHQGHU�RI�WKH�ODVW�UHVRUW��DQG�WKH�ODFN�RI�SUXGHQW�PDQDJHULDO�FRQWURO��
/D\DUG�� 5��� 6�� 1LFNHOO� DQG� 5�� -DFNPDQ� ������� 8QHPSOR\PHQW�� PDFURHFRQRPLF
SHUIRUPDQFH�DQG�WKH�ODERXU�PDUNHW��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV�
/LQGEHFN��$�� ������� �³,PSRUWHG�DQG�VWUXFWXUDO� LQIODWLRQ�DQG�DJJUHJDWH�GHPDQG�� � WKH
6FDQGLQDYLDQ�PRGHO�UHFRQVWUXFWHG´��LQ�$��/LQGEHFN��HG���,QIODWLRQ�DQG�HPSOR\PHQW�LQ
RSHQ�HFRQRPLHV��$PVWHUGDP���1RUWK�+ROODQG
2¶0DOOH\�� (�� ������� ,QGXVWU\� DQG� HFRQRPLF� GHYHORSPHQW�� WKH� FKDOOHQJH� IRU� WKH
ODWHFRPHU��'XEOLQ��*LOO�DQG�0DFPLOODQ
3RUWHU��0����������7KH�&RPSHWLWLYH�$GYDQWDJH�RI�1DWLRQV��/RQGRQ��0DFPLOODQ�3UHVV�
6LQQ��+�:���DQG�0��5HXWWHU��������³7KH�0LQLPXP�,QIODWLRQ�5DWH�IRU�(XURODQG´�
1%(5�:RUNLQJ�3DSHU������
=HPSOLQHURYD��$���������³7KH�,PSDFW�RI�)',�RQ�5HVWUXFWXULQJ�DQG�*URZWK�LQ
0DQXIDFWXULQJ´���3UDJXH�(FRQRPLF�3DSHUV������������������
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$33(1',;��7KH�&]HFK�0DFURPRGHO
$���2XWSXW�3ULFHV
6LQFH� PDQXIDFWXULQJ� FRQWDLQV� WUDGHG� DQG� QRQ�WUDGHG� HOHPHQWV�� RXWSXW� SULFHV� LQ� WKH
PDQXIDFWXULQJ� VHFWRU� �30�� DUH� GHWHUPLQHG� E\� D� FRPELQDWLRQ� RI� H[RJHQRXV� ZRUOG
SULFHV� LQ�GRPHVWLF�FXUUHQF\� �3 � ��ZKHUH� D� VWDU�GHQRWHV� DQ� H[RJHQRXV�ZRUOG�YDULDEOH�
DQG�D�PDUN�XS�RQ�XQLW�ODERXU�FRVWV�LQ�PDQXIDFWXULQJ��8/&0��
��� OQ�30�� �D � ���D � OQ��3 � ������D � ��OQ��8/&0�
,Q�HVWLPDWLRQ��WKH�&]HFK�HFRQRP\�VKRZV�XS�DV�EHLQJ�IDLUO\�RSHQ�DQG�WKHUH�LV�D�KLJK
GHJUHH� RI� SULFH�WDNLQJ�� ZLWK� DQ� HODVWLFLW\� RI� ����� RQ� 3 � � � � � � 3ULFH� KRPRJHQHLW\� LV
LPSRVHG��PHDQLQJ�WKDW�WKH�PDUN�XS�HODVWLFLW\�LV�RQH�PLQXV�WKH�SULFH�WDNLQJ�HODVWLFLW\�
,Q� OLQH� ZLWK� RXU� UHSUHVHQWDWLRQ� RI�PDUNHW� VHUYLFHV� DV� QRQ�WUDGHDEOH�� WKH� GHIODWRU� RI
PDUNHW� VHUYLFHV� RXWSXW� �36�� LV� GHWHUPLQHG� DV� D�PDUN�XS� RQ� XQLW� ODERXU� FRVWV� LQ� WKH
VHFWRU��8/&6���ZLWK�IXOO�SDVV�WKURXJK�RI�FRVWV�LQWR�SULFHV�
$���6HFWRUDO�2XWSXW�/HYHOV
:H�PRGHO�PDQXIDFWXULQJ�RXWSXW� DV� D� FRPSRVLWH�RI� WUDGHG� DQG�QRQ�WUDGHG� HOHPHQWV�
2XWSXW� LV� LQIOXHQFHG�E\�GRPHVWLF� DQG� LQWHUQDWLRQDO� GHPDQG� �WKH� IRUPHU� DSSO\LQJ� WR
WKH� QRQ�WUDGHG� VHJPHQW� RQO\��� DQG� E\� SULFH� DQG� FRVW� FRPSHWLWLYHQHVV�� � 7KH� SULFH
FRPSHWLWLYHQHVV�WHUP�LQIOXHQFHV�WKH�GLVWULEXWLRQ�RI�PDQXIDFWXULQJ�SURGXFWLRQ�EHWZHHQ
WUDGHG� DQG� QRQ�WUDGHG� HOHPHQWV�� ZKLOH� FRVW� FRPSHWLWLYHQHVV� LPSDFWV� RQ� WKH
DWWUDFWLYHQHVV�RI�WKH�HFRQRP\�DV�D�EDVH�IRU�PXOWLQDWLRQDO�ILUPV��ZKLFK�UHVSRQG�WR�WKH
OHYHO�RI� LQWHUQDWLRQDO�GHPDQG�SUHYDLOLQJ�IRU� WKH�SURGXFWV� WKH\�SURGXFH��%UDGOH\� DQG
)LW]�*HUDOG��������
7R�UHGXFH�WKH�QXPEHU�RI�SDUDPHWHUV�WR�EH�FDOLEUDWHG��ZH�DGRSW�WKH�IROORZLQJ�IRUP�IRU
WKH�PDQXIDFWXULQJ�RXWSXW��20��HTXDWLRQ�
��� OQ��20�� �D � ���D � ^;6+5�OQ�20 � �����;6+5��OQ�)'20�`
������������������������������������D � �OQ�8/&0�30����D � �OQ�30�3 � �
ZKHUH�20 � � LV�µZRUOG¶�PDQXIDFWXULQJ�RXWSXW�� �8/&0�UHSUHVHQWV�XQLW� ODERXU�FRVWV� LQ
PDQXIDFWXULQJ�� 30� LV� WKH� RXWSXW� SULFH�� )'20� LV� D� PHDVXUH� RI� GRPHVWLF� GHPDQG
ZHLJKWHG� E\� PDQXIDFWXULQJ� RXWSXW� FRQWHQW� �GHULYHG� IURP� WKH� &]HFK� LQSXW�RXWSXW
WDEOH���DQG�3 � �LV�WKH�ZRUOG�PDQXIDFWXULQJ�SULFH� ��� ��7KH�SDUDPHWHU�;6+5�LV�WKH�DYHUDJH

������������������������������������������������� � � 7KH� DSSURDFK�ZH� GHYHORSHG� WR� FDOLEUDWH� WKH�&]HFK�PRGHO� DWWHPSWV� WR�PDNH�PD[LPXP� XVH� RI� WKH
DYDLODEOH� DQQXDO� REVHUYDWLRQV�� � 7KH� EHKDYLRXUDO� HTXDWLRQV� DUH� VLPSOH� LQ� VWUXFWXUH�� XVXDOO\� LQYROYLQJ
RQO\� WZR� SDUDPHWHUV�� � +HQFH�� ZH� FDQ� FDUU\� RXW� FUXGH� FXUYH� ILWWLQJ� H[HUFLVHV�� � ,I� WKH� UHFRYHUHG
SDUDPHWHUV� DUH� SODXVLEOH�� ZH� XVH� WKHP�� � ,I� QRW�� ZH� LPSRVH� YDOXHV� EDVHG� RQ� (8� SHULSKHUDO� FRXQWU\
ILQGLQJV� �(65,�� ������� �%DUUHOO� HW� DO� ������� XVH� DQ� DOWHUQDWLYH�&((� FURVV�VHFWLRQ� SDQHO� DSSURDFK� WR
FDOLEUDWLRQ�� � � ³:RUOG�RXWSXW´� LQ� WKH�&]HFK�FDVH� LV� DQ�DYHUDJH�RI�(8�DQG� UHVW�RI�2(&'�RXWSXW��ZLWK�ZHLJKWV� RI
�����DQG�����UHVSHFWLYHO\���:RUOG�SULFHV�DUH�DQ�DYHUDJH�RI�*HUPDQ�DQG�86�RXWSXW�SULFHV��FRQYHUWHG�DW
WKH�FXUUHQW�H[FKDQJH�UDWH��ZLWK�ZHLJKWV�RI�����DQG�����UHVSHFWLYHO\�
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UDWLR�RI�H[SRUWV�WR�WKH�VXP�RI�*'3�DQG�LPSRUWV��DQG�LV�D�PHDVXUH�RI�WKH�RSHQQHVV�RI
WKH�HFRQRP\� �!�

*LYHQ�WKH�SDXFLW\�RI�GDWD��HYHQ� WKH�UHVWULFWHG�QXPEHU�RI�SDUDPHWHUV� LQ� WKLV�HTXDWLRQ
GRHV�QRW�DOORZ�XV�WR�HVWLPDWH�WKH�FRPSHWLWLYHQHVV�HODVWLFLWLHV�ZLWK�DQ\�SUHFLVLRQ��DQG
\HW� WKHVH� DUH� NH\� HFRQRPLF�PHFKDQLVPV�� � 7KH� FRHIILFLHQW� RQ� UHDO� XQLW� ODERXU� FRVWV
UHSUHVHQWV�WKH�VXSSO\�FRQVWUDLQW�RQ�RXWSXW�DV�ODERXU�FRVWV�ULVH��ZKLOH�WKH�UHODWLYH�SULFH
FRHIILFLHQW� UHSUHVHQWV� WKH� UHGXFWLRQ� LQ� GHPDQG� IRU� QRQ�WUDGHDEOHV� DV� WKHLU� FRVW� ULVHV
UHODWLYH� WR� ZRUOG� RXWSXW� SULFHV�� � %DVHG� RQ� WKH� VKDUH� RI� H[SRUWV� DQG� VLPSOH� FXUYH
ILWWLQJ��ZH�VHOHFWHG�WKH�IROORZLQJ�SDUDPHWHUV�IRU�HTXDWLRQ�����DV�EURDGO\�UHSUHVHQWDWLYH
RI�&]HFK�FRQGLWLRQV�LQ�WKH�ODWWHU�KDOI�RI�WKH�����V�

D �#" ������LPSRVHG�����;6+5� ���������D �  ��������D � � ������LPSRVHG��
DQG�WKH�LPSOLHG�HODVWLFLW\�RI�20�ZLWK�UHVSHFW�WR�20 � �WDNHV�WKH�YDOXH����
0DUNHW� VHUYLFHV�RQ� WKH�RWKHU�KDQG�DUH�PRGHOOHG� DV�SXUHO\�QRQ�WUDGHDEOH�� �$� VLPSOH
OLQHDU�IRUP�RI�WKH�VHUYLFH�VHFWRU�RXWSXW�HTXDWLRQ��26��LV�VSHFLILHG�
��� 26� �D � ���D � �)'26
ZKHUH�)'26�LV�D�PHDVXUH�RI�GRPHVWLF�GHPDQG�ZHLJKWHG�E\�VHUYLFHV�RXWSXW�FRQWHQW�
(VWLPDWLRQ�\LHOGHG�D�YDOXH�RI�����IRU�D � � �$�

$���'RPHVWLF�'HPDQG
:H�PHQWLRQHG�WZR�FRPSRQHQWV�RI�GRPHVWLF�GHPDQG�DERYH���)'20�LV�D�PHDVXUH�RI
GRPHVWLF� GHPDQG� ZHLJKWHG� E\� PDQXIDFWXULQJ�RXWSXW� FRQWHQW�� DQG� )'26� LV� DQ
HTXLYDOHQW�PHDVXUH�ZHLJKWHG� E\� VHUYLFHV�RXWSXW� FRQWHQW�� �7KH� )'26� FRPSRQHQW� LQ
SDUWLFXODU� SOD\V� D� FUXFLDO� UROH� LQ� JHQHUDWLQJ� .H\QHVLDQ� PXOWLSOLHU� HIIHFWV�� � )RU
H[DPSOH��WKH�LPSDFW�RI�FKDQJHV�LQ�LQYHVWPHQW�LQ�EXLOGLQJ�DQG�FRQVWUXFWLRQ�LV�FHQWUDO
WR�WKH�DQDO\VLV�RI�WKH�HIIHFWV�RI�LQIUDVWUXFWXUDO�LQYHVWPHQWV�RI�WKH�W\SH�ILQDQFHG�E\�(8
6WUXFWXUDO�)XQGV�IRU�H[DPSOH�
+RXVHKROG� FRQVXPSWLRQ� �&216�� HQWHUV� ERWK� )'20�DQG� )'26�� WKH� LPSDFW� RQ� WKH
IRUPHU�VHUYLQJ� WR� LQIOXHQFH�PDQXIDFWXULQJ�RXWSXW�YLD� WKH�QRQ�WUDGHG�VHJPHQW�RI� WKH
VHFWRU���$�VLPSOH�.H\QHVLDQ�FRQVXPSWLRQ�IXQFWLRQ�IRUPXODWLRQ�LV�XVHG��ZKLFK�UHODWHV
SULYDWH�FRQVXPSWLRQ�WR�UHDO�SHUVRQDO�GLVSRVDEOH�LQFRPH�

&RQVXPSWLRQ� �&��3HUVRQDO�'LVSRVDEOH�,QFRPH��
3HUVRQDO�'LVSRVDEOH�,QFRPH� �,QFRPH���7UDQVIHUV���'LUHFW�7D[HV

������������������������������������������������
�� � 7KLV� LV� EDVHG� RQ� WKH� DGPLWWHGO\� VWURQJ� DVVXPSWLRQ� WKDW� JRRGV� VROG� RQ� WKH� KRPH� PDUNHW� FDQ� EH
LGHQWLILHG�DV�QRQ�WUDGHDEOHV���)RU�VHYHUDO�RI�WKH�(8�SHULSKHU\�HFRQRPLHV�WKH�UDWLR��IRU�WKH�PDQXIDFWXULQJ
VHFWRU�� RI� JRRGV� H[SRUWHG� WR� VDOHV� RQ� WKH� KRPH�PDUNHW� LV� YHU\� FORVH� WR� WKH� ZHLJKW� RI� ZRUOG� GHPDQG
UHODWLYH�WR�GRPHVWLF�GHPDQG�LQ�WKH�PDQXIDFWXULQJ�RXWSXW�HTXDWLRQ��DOORZLQJ�XV�WR�FRQVWUDLQ�WKH�SDUDPHWHU
YDOXHV�LQ�WKLV�ZD\�
%� �7KH�,�2�ZHLJKW�RQ�SULYDWH�FRQVXPSWLRQ��IRU�H[DPSOH��LV�������7KLV�LPSOLHV�WKDW�D 
 �WLPHV������RI�DQ\
XQLW�LQFUHDVH�LQ�SULYDWH�FRQVXPSWLRQ�LV�SURGXFHG�ZLWKLQ�WKH�VHUYLFHV�VHFWRU�
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7KLV� VSHFLILFDWLRQ�DVVXPHV� OLTXLGLW\�FRQVWUDLQHG�EHKDYLRXU��ZKLFK� LV�SODXVLEOH�JLYHQ
WKH� UHODWLYHO\�XQVRSKLVWLFDWHG�QDWXUH�RI� ILQDQFLDO� VHFWRUV� LQ�&((�FRXQWULHV��7KH�GDWD
VXJJHVW�DQ�03&�RI�����
7KH�SXEOLF�VHFWRU�LV�DFFRXQWHG�IRU�DV�IROORZV�

3XEOLF�6HFWRU�%RUURZLQJ� �3XEOLF�([SHQGLWXUH���7D[�5DWH��7D[�%DVH
3XEOLF�6HFWRU�'HEW� ������,QWHUHVW�5DWH���'HEW & ')( ����%RUURZLQJ

$�SROLF\�IHHGEDFN�UXOH�FDQ�DOVR�EH�XVHG�WR�HQGRJHQLVH�JRYHUQPHQW�EHKDYLRXU��L�H��LQ
RUGHU�WR�SUHYHQW�WKH�UDWLR�RI�GHEW�WR�*'3�ULVLQJ�DERYH�D�JLYHQ�OHYHO��WD[�UDWHV�FDQ�EH
SURJUDPPHG�WR�ULVH�DXWRPDWLFDOO\���7KLV�RSWLRQ�LV�QRW�XVHG�LQ�WKH�SUHVHQW�VLPXODWLRQV�
$���7KH�%DODQFH�RI�3D\PHQWV
'UDZLQJ� RQ� VPDOO� RSHQ� HFRQRP\� WKHRU\�� H[SRUWV� DQG� LPSRUWV� DUH� QRW� PRGHOOHG
VHSDUDWHO\�� � $JJUHJDWH� VXSSO\� UHSUHVHQWV� WRWDO� QRQ�WUDGHG� RXWSXW� SOXV� KRPH�PDUNHW
VDOHV� DQG� H[SRUWV� RI� WUDGHDEOHV�� � 'RPHVWLF� GHPDQG� FRPSULVHV� H[SHQGLWXUH� RQ� QRQ�
WUDGHDEOHV�SOXV�KRPH�PDUNHW�VDOHV�DQG�LPSRUWV�RI� WUDGHDEOHV��7KXV�WKH�WUDGH�EDODQFH
VXUSOXV�LV�GHWHUPLQHG�UHVLGXDOO\�DV�DJJUHJDWH�VXSSO\�OHVV�GRPHVWLF�GHPDQG��ZKLOH�WKH
RYHUDOO� EDODQFH� RI� SD\PHQWV� LV� WKH� QHW� WUDGH� VXUSOXV� SOXV� QHW� IDFWRU� LQFRPH� IURP
DEURDG�
$���:DJH�'HWHUPLQDWLRQ
7KH�JHQHUDO�IRUP�RI�WKH�ZDJH�HTXDWLRQ�IRU�PDQXIDFWXULQJ�LV�
��� OQ��:0�30�� �D � ���D � �D OQ��:('*(����D � �85���D � �OQ��/350�
ZKHUH�:0�LV�WKH�ZDJH�UDWH��:('*(�FRPELQHV�DOO�GLUHFW�DQG�LQGLUHFW�WD[�DQG�WHUPV�
RI�WUDGH� HIIHFWV�� /350� LV� PDQXIDFWXULQJ�VHFWRU� ODERXU� SURGXFWLYLW\� DQG� 85� LV� WKH
XQHPSOR\PHQW�UDWH� ��� ��)XOO�SULFH�LQGH[DWLRQ��WR�30��LV�LPSRVHG�LQ�WKH�PHGLXP�WHUP�
7KH� &]HFK� GDWD� IURP� WKH� PLG�WR�ODWH� ����V� VXJJHVW� WKDW� IXOO� SDVV�WKURXJK� RI
SURGXFWLYLW\�WDNHV�SODFH���+RZHYHU��WKH�VL]H�RI�WKH�3KLOLSV�FXUYH�HIIHFW�LV�YHU\�GLIILFXOW
WR� HVWDEOLVK�� DQG� ZDV� VHOHFWHG� RQ� WKH� EDVLV� RI� ILQGLQJV� IURP� D� UDQJH� RI� VPDOO� (8
HFRQRPLHV� �%UDGOH\� HW� DO�� ������ (65,�� ������� � 7KH� FDOLEUDWHG� SDUDPHWHUV� DUH� DV
IROORZV�

D�� ���������D�� ����������D�� ����
$���)DFWRU�'HPDQGV
7KH�HYROXWLRQ�RI�WKH�FDSLWDO�ODERXU�UDWLR�LV�GHWHUPLQHG�E\�PRYHPHQWV�LQ�UHODWLYH�IDFWRU
SULFHV� DQG� E\� WHFKQLFDO� SURJUHVV� �LQFRUSRUDWHG� YLD� D� WLPH� WUHQG��� �:H� XVH� WKH�&(6
IRUP�RI�WKH�DGGHG�YDOXH�SURGXFWLRQ�IXQFWLRQ�DQG�LPSRVH�LW�RQ�ERWK�PDQXIDFWXULQJ��0�
������������������������������������������������
�
 � 7KH� ILQGLQJ� WKDW� WKH� ZHGJH� HIIHFW� LV� WUDQVLWRU\� UDWKHU� WKDQ� SHUPDQHQW� LV� UHDVRQDEO\� UREXVW� LQ� WKH
LQWHUQDWLRQDO�OLWHUDWXUH��/D\DUG��1LFNHOO�DQG�-DFNPDQ��������
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DQG�PDUNHW�VHUYLFH��6��VHFWRUV�
{ } ( ){ }[ ] *** ddl

+

��H[S� ,,, -+= ./W$4

,Q� WKLV� HTXDWLRQ�� 4�� /� DQG� .� DUH� DGGHG� YDOXH�� HPSOR\PHQW� DQG� WKH� FDSLWDO� VWRFN
UHVSHFWLYHO\�� $� LV� D� VFDOH� SDUDPHWHU�� r� LV� UHODWHG� WR� WKH� FRQVWDQW� HODVWLFLW\� RI
VXEVWLWXWLRQ�� d� LV� D� IDFWRU� LQWHQVLW\� SDUDPHWHU�� DQG� l� LV� WKH� UDWH� RI� +LFNV� QHXWUDO
WHFKQLFDO�SURJUHVV�
'UDZLQJ� RQ� WKH� DSSURDFK� RI� G
$OFDQWDUD� DQG� ,WDOLDQHU�� ������ZH� XVH� D�PDUJLQDO�� RU
SXWW\�FOD\�� V\VWHP�ZKHUH� LQYHVWPHQW�� ZKLFK� LV� WKH� QHZ� YLQWDJH� RI� FDSLWDO� VWRFN�� LV
GULYHQ� E\� RXWSXW� DQG� UHODWLYH� IDFWRU� SULFHV�� DQG� WKH� FDSLWDO� VWRFN� LV� DVVXPHG� WR� EH
PDOOHDEOH�H[�DQWH�EXW�QRW�H[�SRVW���,Q�WKH�DEVHQFH�RI�GDWD�RQ�YLQWDJH�RXWSXW�DQG�ODERXU
LQSXWV��WKH�FRUUHVSRQGLQJ�PDUJLQDO�RXWSXW�DQG�HPSOR\PHQW�DUH�FUXGHO\�SUR[LHG�E\�WKH
WRWDO�OHYHOV�RI�WKHVH�YDULDEOHV���7KH�PRGLILHG�MRLQW�IDFWRU�GHPDQG�V\VWHP�FDQ�WKHQ�EH
ZULWWHQ�LQ�WKH�IRUP�
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ZKHUH�Z�DQG�F�DUH�WKH�FRVW�RI�ODERXU�DQG�FDSLWDO��UHVSHFWLYHO\��DQG�WKH�FDSLWDO�VWRFN�LV
JHQHUDWHG�E\�D�SHUSHWXDO�LQYHQWRU\�IRUPXOD�
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$OWKRXJK�WKH�IDFWRU�GHPDQG�V\VWHPV�LQ�WKH�PDQXIDFWXULQJ�DQG�PDUNHW�VHUYLFH�VHFWRUV
DUH�IXQFWLRQDOO\�LGHQWLFDO��WKH\�KDYH�GLIIHUHQW�HVWLPDWHG�SDUDPHWHU�YDOXHV�DQG�WKHUH�DUH
VRPH�RWKHU�FUXFLDO�GLIIHUHQFHV�DV�ZHOO���)RU�H[DPSOH��LQ�WKH�FDVH�RI�PDQXIDFWXULQJ��ZH
DOORZ�D�IUDFWLRQ�RI�SURILWV�WR�EH�UHSDWULDWHG�WKURXJK�WKH�EDODQFH�RI�SD\PHQWV�WR�PLUURU
WKH�NQRZQ�EHKDYLRXU�RI�PXOWLQDWLRQDO�ILUPV�� �1R�VXFK�PHFKDQLVP�LV� LQFOXGHG�LQ� WKH
PDUNHW�VHUYLFH�VHFWRU��ZKHUH�GLVWULEXWHG�SURILWV�JR�GLUHFWO\�LQWR�SULYDWH�LQFRPH�
7KH� LPSRUWDQW� SDUDPHWHUV� LQ� WKH� &(6� SURGXFWLRQ� IXQFWLRQ� DUH� WKH� HODVWLFLW\� RI
VXEVWLWXWLRQ�DQG�WKH�UDWH�RI�WHFKQLFDO�SURJUHVV���7KH�HODVWLFLW\�RI�VXEVWLWXWLRQ�FRXOG�QRW
EH�HVWLPDWHG�IURP�WKH�DYDLODEOH�GDWD���2XU�SULRU��WKRXJK��LV�WKDW�WHFKQRORJ\�LQ�WKH�&((
FRXQWULHV� LV� WRZDUGV� WKH�&REE�'RXJODV�HQG�RI� WKH� VFDOH� �DV� LQ�*UHHFH�DQG�3RUWXJDO�
UDWKHU�WKDW�DW�WKH�/HRQWLHI�HQG�RI�WKH�VFDOH��DV�LQ�WKH�FDVH�RI�,UHODQG���EHFDXVH�RI� WKH
LPSRUWDQFH�RI�)',� LQ� WKH� ODWWHU�FDVH� �%UDGOH\�DQG�)LW]*HUDOG�� ������� �+RZHYHU�� WKH
EXLOG�XS�RI�)',�LQ� WKH�&]HFK�5HSXEOLF�GXULQJ� WKH�����V�PDNHV� WKLV�DQ� LQWHUPHGLDWH
FDVH��VR�ZH�LPSRVHG�DQ�HODVWLFLW\�RI�VXEVWLWXWLRQ�RI�����LQ�ERWK�WKH�PDQXIDFWXULQJ�DQG
PDUNHW�VHUYLFHV�VHFWRUV�
$IWHU� LPSRVLQJ� WKH� DERYH� YDOXH� IRU� WKH� HODVWLFLW\� RI� VXEVWLWXWLRQ� ������� WKH� GDWD
LPSOLHG� WKDW� WHFKQLFDO� SURJUHVV� LQ� &]HFK� PDQXIDFWXULQJ� LV� IDFWRU�VDYLQJ� �+LFNV
QHXWUDO��DW�D�UDWH�RI�DERXW�����SHU�FHQW�SHU�\HDU��DQG�ZH�XVH�WKLV�YDOXH���7KH�VHFWRUDO
SURGXFWLYLW\�GDWD�VXJJHVW�WKDW�WKHUH�DSSHDUV�WR�EH�D�ORZHU�UDWH�RI�WHFKQLFDO�SURJUHVV�LQ
PDUNHW�VHUYLFHV��LQ�WKH�UHJLRQ�RI�����SHU�FHQW�SHU�\HDU�


