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7KH�(XURSHDQ�8QLRQ�KDV�VWHDGLO\�NQRZQ�DQ�LQFUHDVH�LQ�WKH�VL]H�RI�WKH�PDUNHW��$FFRUGLQJ�WR�¶QHZ

JURZWK� WKHRU\·� WKLV� LQWHJUDWLRQ� VKRXOG� KDYH� OHG� WRZDUGV� KLJKHU� ORQJ�UXQ� JURZWK� UDWHV� RI� SHU

FDSLWD�LQFRPH��1HRFODVVLFDO�JURZWK�WKHRU\��KRZHYHU��GLVDJUHHV�ZLWK�WKLV�FRQFOXVLRQ��LQWHJUDWLRQ³

OLNH�DQ\�RWKHU�FKDQJH� LQ�HFRQRPLF�SROLF\³KDV�DW�PRVW�D� WHPSRUDU\�HIIHFW�RQ� WKH�JURZWK� UDWH�

7KH�LVVXH�LV�QRW�ZLWKRXW�DQ\�SROLF\�UHOHYDQFH�

'XULQJ� WKH� ODWH� ILIWLHV� DQG� XQWLO� WKH� PLG� HLJKWLHV�� WKH� GRPLQDWLQJ� SDUDGLJP� LQ� WKH� ILHOG� RI

HFRQRPLF�JURZWK�ZDV�WKH�VLPSOH�\HW�HOHJDQW�6RORZ�6ZDQ�H[RJHQRXV�JURZWK�PRGHO��,Q�VKRUW��WKLV

PRGHO�VWDWHV�WKDW�HYHU\�SHULRG�D�IUDFWLRQ�RI�LQFRPH³JHQHUDWHG�E\�SK\VLFDO�FDSLWDO�DQG�ODERU³LV

IRUJRQH�� DQG� UH�LQYHVWHG� LQ�SK\VLFDO� FDSLWDO��7KH� ODWWHU� LV� DVVXPHG� WR�EH� VXEMHFW� WR�GLPLQLVKLQJ

UHWXUQV�� VR� WKDW� LQYHVWLQJ�D�FRQVWDQW� IUDFWLRQ�RI�RXWSXW�ZLOO� \LHOG� OHVV� DGGLWLRQDO�RXWSXW� DV� WLPH

HYROYHV��,Q�WKH�ORQJ�UXQ���WKH�HFRQRP\�ZLOO�WKHUHIRUH�FRQYHUJH�WR�D�VWDEOH�VWHDG\�VWDWH�LQ�ZKLFK�WKH

�SHU� FDSLWD�� LQFRPH� OHYHO� LV� GHWHUPLQHG� E\� WKH� UDWH� RI� FDSLWDO� DFFXPXODWLRQ�� DV� ZHOO� DV� E\� WKH

H[RJHQRXV�JURZWK�UDWH�RI�WKH�QXPEHU�RI�HIILFLHQF\�ZRUNHUV�SOXV�VRPH�WHFKQRORJLFDO�SDUDPHWHUV�

7KH�ORQJ�UXQ�JURZWK�UDWH�LV�VROHO\�GHWHUPLQHG�E\�WKH�JURZWK�UDWH�RI�WHFKQRORJ\�ZKLFK�LV�DVVXPHG

WR� EH� H[RJHQRXV�� L�H�� LQGHSHQGHQW� RI� HFRQRPLF� EHKDYLRU��� &KDQJHV� LQ� HFRQRPLF� SROLF\� ZLOO

������������������������������������������������
 
5HPDUN� , ZRXOG OLNH WR WKDQN� ZLWKRXW LPSOLFDWLRQV� *HRUJH $NHUORI� 0DJQXV %ORPVWU|P� %UXQR GH %RUJHU� /HQD

'DKO� :DOWHU 1RQQHPDQ� $UL .RNNR� )UHGULN 6M|KROP� 0DWKHZ 7KDUDNDQ� -�UJHQ 9DQGHQEURXFNH� DQ DQRQ\PRXV

UHIHUHH DQG WKH PHPEHUV RI WKH HOHFWURQLF GLVFXVVLRQ OLVW RQ HFRQRPLF JURZWK �PDMRUGRPR#XIVLD�DF�EH� IRU

VWLPXODWLQJ GLVFXVVLRQV RU LQWHUHVWLQJ FRPPHQWV� 7KLV SDSHU ZDV VWDUWHG ZKLOH , ZDV YLVLWLQJ WKH 8& DW %HUNHOH\�

)LQDQFLDO VXSSRUW IURP WKH )XQG IRU 6FLHQWLILF 5HVHDUFK� )ODQGHUV LV JUHDWIXOO\ DSSUHFLDWHG�
��,W LV ZHOO NQRZQ WKDW WKLV WKHRU\ LV XQVDWLVIDFWRU\ IURP D WKHRUHWLFDO SRLQW RI YLHZ� 1HRFODVVLFDO WKHRU\ VWDUWV RII

IURP SHUIHFW FRPSHWLWLYH PDUNHWV DQG D OLQHDUO\ KRPRJHQRXV SURGXFWLRQ IXQFWLRQ ZLWK FRQVWDQW UHWXUQV WR VFDOH�

8QGHU WKHVH FRQGLWLRQV WRWDO RXWSXW ZLOO EH H[DFWO\ H[KDXVWHG E\ WKH GLVWULEXWLYH VKDUHV IRU DOO WKH LQSXW IDFWRUV³

SK\VLFDO FDSLWDO DQG ODERU³ZKLFK LV SUHFLVHO\ (XOHU·V WKHRUHP� 7KHUHIRUH LW LV QRW FOHDU ZK\ WHFKQRORJLFDO FKDQJH³

QRWDEO\ WKH RQO\ SRVVLEOH HQJLQH RI ORQJ�UXQ JURZWK LQ WKLV VWRU\³ZRXOG RFFXU LQ WKH ILUVW SODFH� LW LV D SXEOLF JRRG

DYDLODEOH DQG SURGXFHG DW QR FRVW� 7HFKQRORJ\ LQ WKLV VWRU\ LV D ´P\VWHU\ YDULDEOHµ ZKRVH H[DFW PHDQLQJ LV QRW

VSHFLILHG DQG ZKRVH EHKDYLRU LV WDNHQ DV H[RJHQRXV� 7KLV PHDQV WKH WKHRU\ OHDGV WR D GHDG HQG ZKHQ LW FRPHV WR

XQGHUVWDQGLQJ WKH GHWDLOV DERXW WHFKQRORJLFDO FKDQJH� <HW UHVHDUFKHUV KDYH UHFHQWO\ EHFRPH LQWHUHVWHG DJDLQ LQ WKH

QHRFODVVLFDO DSSURDFK� ,W DSSHDUV WKDW D 6RORZ PRGHO DXJPHQWHG ZLWK HOHPHQWV IURP ¶QHZ· JURZWK WKHRU\ �VHH
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KHQFHIRUWK�RQO\�KDYH�D� WHPSRUDU\�HIIHFW�RQ� WKH� HFRQRP\��6R�ZLOO� LQWHJUDWLRQ��'XH� WR�SRVVLEOH

GLIIHUHQFHV�LQ�PDUJLQDO�SURGXFWLYLW\��RSHQLQJ�ERUGHUV�LQ�WKLV�WKHRU\�PD\�LPSO\�D�UH�DOORFDWLRQ�RI

FDSLWDO�DQG� ODERU�DFURVV� WKH� UHJLRQV� UHVXOWLQJ� LQ�D� WHPSRUDU\�FKDQJH�RI� WKH�JURZWK� UDWH�� ,Q� WKH

ORQJ� UXQ�� KRZHYHU�� WKH� LQWHJUDWHG� HFRQRP\� ZLOO� H[SHULHQFH� D� FRQVWDQW� SHU� FDSLWD� JURZWK� UDWH

HTXDO�WR�WKH�UDWH�RI�WHFKQRORJLFDO�FKDQJH��6LQFH�WHFKQRORJ\�LV³DQG�ZDV³DYDLODEOH�DW�QR�FRVW�DV�D

SHUIHFW�SXEOLF�JRRG�IRU�DOO�FRXQWULHV���WKHUH�LV�WKHUHIRUH�QR�UHDVRQ�WR�EHOLHYH�WKDW�WKH�LQWHJUDWHG

HFRQRP\� DV� D�ZKROH³QRU� WKH� HFRQRPLHV� WDNHQ� VHSDUDWHO\³ZLOO� H[SHULHQFH� D� FKDQJH� RI� WKHLU

ORQJ�UXQ�SHU�FDSLWD�JURZWK�UDWH�FRPSDUHG�WR�WKH�ORQJ�UXQ�VLWXDWLRQ�ZLWKRXW�LQWHJUDWLRQ�

1RQ�FRQYH[��QHR�VFKXPSHWHULDQ�QHZ�JURZWK� WKHRU\³ZKLFK� DURVH� LQ� WKH� OLWHUDWXUH� DURXQG� WKH

PLG� HLJKWLHV³WDNHV� DQRWKHU� VWDQG�� (FRQRPLHV� WKURXJKRXW� KLVWRU\� KDYH� EHHQ� UHQRYDWLQJ� DQG

LQQRYDWLQJ�IURP�WKH�LQVLGH��7KH\�GLG�VR�SUHVXPDEO\�LQ�UHVSRQVH�WR�IRUFHV�HQGRJHQRXVO\�GHWHUPLQHG

E\� WKH� PDUNHW� DQG� LQVWLWXWLRQV�� 2SHQLQJ� ERUGHUV� PD\� FKDQJH� LQFHQWLYHV� LQ� IDYRU� RI� IDVWHU

WHFKQRORJLFDO�FKDQJH�DQG�KHQFH�HFRQRPLF�JURZWK�

7KH�NH\�LQ�WKLV�WKHRU\�LV�WKH�REVHUYDWLRQ�WKDW�UHVXOWLQJ�QHZ�WHFKQRORJ\�DQG�NQRZOHGJH�LV�D�VSHFLDO

HFRQRPLF�JRRG� �VHH�5RPHU� >����@���1HZ�RU�TXDOLWDWLYH� VXSHULRU�JRRGV�DSSHDU� LQ� WKH�HFRQRP\

EHFDXVH�ILUPV�GHYRWH�UHVRXUFHV� WR�UHVHDUFK�DQG�GHYHORSPHQW��7KH\�HQJDJH� LQWHQWLRQDOO\� LQ�5	'

EHFDXVH�LW�PD\�\LHOG�WKHP�D�WHPSRUDU\�PRQRSRO\�SRZHU�LQ�WKH�IRUP�RI�SDWHQW�ULJKWV�RU�UR\DOWLHV�

6LQFH�WKH�SDWHQW�SURWHFWLRQ�LV�OLPLWHG�LQ�WLPH�QHZ�WHFKQRORJ\�LV�RQO\�SDUWLDOO\�H[FOXGDEOH³XQOLNH

D� SUHIHFW� SULYDWH� JRRG�� &RQWUDU\� WR� D� SHUIHFW� SXEOLF� JRRG�� QHZ� WHFKQRORJ\� LV� QRQ�ULYDO�

.QRZOHGJH�LV�ZULWWHQ�GRZQ�LQ�WKH�SDWHQW�VR�WKDW�LW�FDQ�EH�XVHG�DV�DQ�LQSXW�IRU�IXUWKHU�LQYHQWLRQV

DW� QR� DGGLWLRQDO� FRVW�� DV� RIWHQ� DV� GHVLUHG�� ZLWKRXW� OLPLWLQJ� DW� DOO� WKH� XVH� RI� WKH� NQRZOHGJH� E\

RWKHUV�� +HQFHIRUWK� WKH� LQQRYDWRU� FDQQRW� FDSWXUH� DOO� PRQRSRO\� UHQWV� IURP� KLV� LQYHQWLRQ³

SUHFLVHO\� WKH� SURGXFWLYLW\� JDLQV� RI� KLV� SLHFH� RI� QHZ� NQRZOHGJH� LQ� IXWXUH� LQQRYDWLRQV� DUH� QRW

LQFOXGHG��7KLV�LQFRPSOHWH�DSSURSULDELOLW\�RI�NQRZOHGJH��JLYHV�ULVH�WR�ZKDW�LV�FRPPRQO\�UHIHUUHG

WR� DV� NQRZOHGJH� VSLOO�RYHUV��� 6SLOO�RYHUV� LPSO\� WKDW� WKH� QHRFODVVLFDO� FRQVWDQW� UHWXUQV� WR� VFDOH

DVVXPSWLRQ�QR�ORQJHU�KROGV�RQ�WKH�DJJUHJDWH�OHYHO��GRXEOLQJ�DOO�SURGXFWLRQ�IDFWRUV�FOHDUO\�OHDGV�WR

D�PRUH�WKDQ�SURSRUWLRQDO� LQFUHDVH� LQ�RXWSXW�WKURXJK�WKH�VSLOO�RYHUV�DVVRFLDWHG�ZLWK�NQRZOHGJH�

������������������������������������������������������������������������������������������������������������������������������� �������������������������
IXUWKHU� HQDEOHV XV WR GHVFULEH FURVV�FRXQWU\ JURZWK SHUIRUPDQFHV UDWKHU ZHOO �VHH H�J� 0DQNLZ� 5RPHU DQG :HLO

>����@ RU 1RQQHPDQ DQG 9DQKRXGW >����@��
� 1RW RQO\ 5	' JHQHUDWHV NQRZOHGJH VSLOO�RYHUV� +XPDQ FDSLWDO DFFXPXODWLRQ LV DQRWKHU IDFWRU ZKLFK KDV EHHQ SXW

IRUZDUG WR H[SODLQ VXVWDLQHG JURZWK �8]DZD>����@� /XFDV >����@� 6WRNH\ >����>�� /LNH 5	'� KXPDQ FDSLWDO PXVW

KDYH VRPH HIIHFW WKDW LV LQWHUQDOL]HG� RWKHUZLVH QR RQH ZRXOG VSHQG YDOXDEOH UHVRXUFHV WR DFFXPXODWH LW� <HW SHRSOH

OHDUQ IURP RQH DQRWKHU VR WKDW WKH WRWDO JDLQV RI LQYHVWPHQWV LQ KXPDQ FDSLWDO FDQQRW EH FRPSOHWHO\ FDSWXUHG E\ WKH

DJHQW LQYHVWLQJ LQ LW�
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KHQFH��QRQ�FRQYH[�WKHRU\��

,Q� IDFW�� WKH� QXFOHXV� RI� WKLV� QRQ�FRQYH[� HQGRJHQRXV� JURZWK� WKHRU\³WKH� IHDWXUH�ZKLFK�PDNHV

VXUH�WKDW�D�PRGHO�JHQHUDWHV�VXVWDLQHG�HQGRJHQRXV�ORQJ�UXQ�JURZWK³LV�WKH�VR�FDOOHG�VFDOH�HIIHFW��WKH

ODUJHU�WKH�VFDOH�RI�DQ�HFRQRP\��WKH�KLJKHU�LWV�ORQJ�UXQ�JURZWK�UDWH��7KH�LQWXLWLRQ�EHKLQG�WKLV�LV

WZRIROG��)LUVW��DQ�LQFUHDVH�LQ�WKH�VFDOH�RI�DQ�HFRQRP\³LQ�WHUPV�RI�H�J��SRSXODWLRQ��PDUNHW�VL]H��

UHVHDUFKHUV� RU� KXPDQ� FDSLWDO� XQLWV� �ZKLFK� LPSURYH� WKH� HIILFLHQF\� RI� WKH� UHVHDUFK� VHFWRU�³

LQFUHDVHV�WKH�WRWDO�LPSDFW�RI�WKH�VSLOO�RYHUV�DV�ZHOO�DV�WKH�TXDQWLW\�RI�UHQWV�WKDW�FDQ�EH�FDSWXUHG�E\

VXFFHVVIXO�LQQRYDWRUV��6HFRQG��WKH�FRVW�DVVRFLDWHG�ZLWK�D�QHZ�LQYHQWLRQ�LV�VXQN�DQG�LQGHSHQGHQW

RI�WKH�QXPEHU�RI�SHRSOH�ZKR�ZLOO�XVH�LW��$�ODUJHU�SRSXODWLRQ�LPSOLHV�WKDW�WKLV�FRVW�FDQ�EH�VSUHDG

RXW�RYHU�D�ODUJHU�EDVH��0RUHRYHU�¶ZDVWHIXO�GXSOLFDWLRQ·�FDQ�EH�DYRLGHG�LQ�DQ�LQWHJUDWHG�HFRQRP\

WKURXJK�FRRUGLQDWLRQ�SROLFLHV��7KHVH�IDFWRUV�VKRXOG�OHDG�WR�D�ULVH�LQ�LQQRYDWLYH�DFWLYLW\�DQG�KHQFH

VSXU� HFRQRPLF� JURZWK��� ,Q� FRQWUDVW� WR� WKH� QHRFODVVLFDO� WKHRU\� WKLV� KDV� LPSOLFDWLRQV� RQ� WKH

HPSLULFDO�VLGH��QHZ�DQG�LQFUHDVHG�JURZWK�UDWHV�VKRXOG�EH�SHUPDQHQW³WKHUH·V�QR�FRQYHUJHQFH�WR

WKH�ROG�HTXLOLEULXP³DQG�JURZWK�UDWHV�VKRXOG�QRW�EH�VWDWLRQDU\�DURXQG�D�VWHDG\�VWDWH�EHFDXVH�RI

LQFUHDVHV�RI� WKH�PDUNHW�VL]H� �VHH�DOVR�*URVVPDQ�DQG�+HOSPDQ� >����@�� >����@��5LYHUD�%DWL]� DQG

5RPHU� >����@� DQG�$JKLRQ� DQG�+RZLWW� >����@� IRU� WKH� UHODWLRQ�EHWZHHQ� LQQRYDWLRQ�� WUDGH�� VFDOH

DQG�JURZWK��

7KH� H[DPSOH� SDU� H[FHOOHQFH� RI� VXFFHVVLYH� LQFUHDVHV� LQ� ¶VL]H� RI� WKH� HFRQRP\·³ERWK� LQ� WHUPV� RI

SRSXODWLRQ�DQG�VXUIDFH�DV�ZHOO�DV�LQ�WHUPV�RI�*'3³FOHDUO\�LV�WKH��GHYHORSPHQW�RI�WKH�(XURSHDQ

8QLRQ�VLQFH�WKH�%HQHOX[�VWDUW�LQ�������7KH�LQWHUHVWLQJ�TXHVWLRQ�IURP�WKH�SRLQW�RI�YLHZ�RI�JURZWK

WKHRU\� LV�ZKHWKHU� RU� QRW� WKLV� FRQWLQXHG� LQWHJUDWLRQ� KDV� LQGXFHG� ORQJ�UXQ� JURZWK� HIIHFWV��2XU

������������������������������������������������
� &RQYH[ QHZ JURZWK WKHRU\ UHOD[HV WKH DVVXPSWLRQ RI GHFUHDVLQJ UHWXUQV WR FDSLWDO DFFXPXODWLRQ ZKLOH PDUNHWV DUH

VWLOO SHUIHFWO\ FRPSHWLWLYH� 7KH DUJXPHQW LV WKDW LI FDSLWDO DQG ODERU DUH HDVLO\ VXEVWLWXWDEOH³LPSO\LQJ WKDW WKH

HODVWLFLW\ RI VXEVWLWXWLRQ H[FHHGV XQLW\³SURGXFWLRQ PD\ HYHQWXDOO\ EH SRVVLEOH ZLWKRXW ODERU� ,QGHHG� XQGHU WKHVH

DVVXPSWLRQV WKH DFFXPXODWLRQ RI FDSLWDO PD\ GULYH RXW WKH QRQ�UHSURGXFLEOH IDFWRU �ODERU� VR WKDW ORQJ�UXQ JURZWK LV

QR ORQJHU GHWHUPLQHG E\ H[RJHQRXV IDFWRUV� 7KLV W\SH RI QHZ JURZWK PRGHOV LV WKHUHIRUH NQRZQ DV ¶$.�PRGHOV �VHH

H�J� -RQHV DQG 0DQXHOOL >����@ RU 5HEHOOR >����@�� 6XFK D VFHQDULR VHHPV� KRZHYHU� KLJKO\ LPSODXVLEOH� DQG WLPH VHULHV

GDWD UHMHFW WKHVH NLQGV RI PRGHOV EDVHG RQ WKHLU LPSOLFDWLRQV ZLWK UHJDUG WR SHUPDQHQW HIIHFWV �VHH H�J� -RQHV >����@��

0RUHRYHU� HPSLULFDO UHVXOWV LQ HVWLPDWLQJ QHRFODVVLFDO SURGXFWLRQ IXQFWLRQV SRLQW LQ WKH GLUHFWLRQ RI DQ HODVWLFLW\ RI

VXEVWLWXWLRQ VPDOOHU WKDQ RQH �H�J� %DUUR DQG 6DOD�L�0DUWLQ >����@ RU 0DQNLZ� 5RPHU DQG :HLO >����@ DPRQJ PDQ\

RWKHUV��
� 2QO\ LQ WKH FDVH RI ´HTXLYDOHQW LQQRYDWLRQµ WKHUH PLJKW EH VXVWDLQHG JURZWK ZLWKRXW VFDOH HIIHFWV �VHH <RXQJ

>����@�� (TXLYDOHQW LQQRYDWLRQ UHIHUV WR WKH IDFW WKDW LQQRYDWLRQ LPSURYHV WKH TXDOLW\ RI DQ H[LVWLQJ JRRG RQO\ LQ WKH

VHQVH WKDW LW SURYLGHV PRUH XWLOLW\ �<RXQJ JLYHV WKH H[DPSOH RI WKH QXPEHU DQG W\SHV RI FRQWUDFHSWLYHV�� 7KH KLJKHU

TXDOLW\ KDV DQ LPSDFW RQ WKH OHYHO RI XWLOLW\� EXW LW GRHV QRW KDYH� KRZHYHU� DQ LPSDFW RQ SURGXFWLYLW\ JURZWK� :KHQ

XWLOLW\ LPSURYHPHQWV UHTXLUH KLJKHU HIIRUWV RI UHVHDUFK DFWLYLW\ RYHU WLPH� D ODUJHU VFDOH PD\ RQO\ KDYH GHPDQG�HIIHFWV

LQ WKDW WKH SURILWDELOLW\ RI DQ LPSURYHPHQW LQFUHDVHV� 0RUH UHVHDUFK WKHQ GRHV QRW QHFHVVDU\ WUDQVODWH LQWR KLJKHU UHDO

FRQVXPSWLRQ SRVVLELOLWLHV RU KLJKHU SHU FDSLWD LQFRPHV DV QR QHZ JRRGV RU WHFKQRORJLHV DSSHDU RQ WKH PDUNHW WR

LPSURYH WKH HIILFLHQF\ RI SURGXFWLRQ� ,W LV� KRZHYHU� KDUG WR EHOLHYH WKDW WKH SRVW�ZDU UHVHDUFK DFWLYLWLHV ZHUH VROHO\

FRQFHUQHG ZLWK WKHVH NLQGV RI LQQRYDWLRQV�
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REMHFWLYH� LV� WKHUHIRUH� WR� FKHFN� ZKHWKHU� WKH� K\SRWKHVHV� WKDW� WKHUH� H[LVWV� D� ORQJ�UXQ� WLPH� VHULHV

UHODWLRQ�EHWZHHQ�JURZWK�UDWHV�RI�SHU�FDSLWD�LQFRPH�DQG�WKH�VFDOH�RI�WKLV�(8�HFRQRP\³DQG�WKDW

LWV� JURZWK� UDWH� KHQFHIRUWK� VKRZV� SHUVLVWHQW� FKDQJHV³FDQ� EH� FRQILUPHG�� 7KLV� ZRXOG� VWURQJO\

VXSSRUW� WKH� QHZ� JURZWK� LGHDV�� 7KH� DOWHUQDWLYH� WHVWDEOH� K\SRWKHVLV� LV� JLYHQ� E\� WKH� QHRFODVVLFDO

WKHRU\�ZKLFK�SUHGLFWV�WKDW�WLPH�VHULHV�RI�JURZWK�UDWHV�DIWHU�VXFFHVVLYH�HQODUJHPHQWV�RI�WKH�PDUNHW

ZLOO� EH� UDWKHU� IODW�� IOXFWXDWLQJ� UDQGRPO\� DURXQG� D� VWHDG\� VWDWH� JURZWK� UDWH�� GHWHUPLQHG� E\

HFRQRPLF� IXQGDPHQWDOV� VXFK� DV� WKH� EHKDYLRU� RI� WKH� DYHUDJH� LQYHVWPHQW� VKDUH�� :H� ZLOO� DOVR

LQYHVWLJDWH�ZKHWKHU�RU�QRW�WKHUH�KDV�EHHQ�D�´JURZWK�ERQXVµ�DVVRFLDWHG�ZLWK�(8�PHPEHUVKLS�

,,� 7,0( 6(5,(6 3523(57,(6 2) 7+( *52:7+ 5$7( ,1 7+( (8523($1

81,21

,Q�RUGHU�WR�LQYHVWLJDWH�WKH�WLPH�VHULHV�SURSHUWLHV�RI�WKH�JURZWK�UDWH�RI�WKH�LQWHJUDWHG�HFRQRPLHV�

ZH�KDYH�FRQVWUXFWHG�ZHLJKWHG�\HDUO\�GDWD�IRU�WKH�(8�DW�LWV�VHYHUDO�VWDJHV�DV�SUHVHQWHG�LQ�WDEOH���

%DVLF� GDWD� FRPH� IURP� WKH� 3HQQ�:RUOG� 7DEOHV� �0DUN� ������ 7DEOH� �� VKRZV� WKH� GHILQLWLRQ� DQG

VRXUFH�RI�WKH�YDULDEOHV�XVHG� LQ�WKLV�SDSHU��DOO�GDWD�FDQ�EH�IRXQG�LQ�DSSHQGL[�,��5HFDOO�IURP�WKH

SUHYLRXV�SDUDJUDSK�WKDW�VWDWLRQDU\��JURZWK�UDWHV�ZRXOG�VXSSRUW�WKH�QHRFODVVLFDO�PRGHO��ZKHUHDV�D

VFDOH�HIIHFW�LQ�WKH�JURZWK�UDWH�VHULHV�ZRXOG�VXSSRUW�WKH�¶QHZ�JURZWK·�LGHDV�
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7DEOH �³ &KURQRORJ\ RI WKH (8

1DPH 'DWH (IIHFWLYH 1HZ 0HPEHU

&RXQWULHV

%HQHOX[ -DQXDU\ ���� %HOJLXP�

WKH 1HWKHUODQGV�

/X[HPERXUJ

´(XURSHDQ &RDO DQG 6WHDO &RPPXQLW\µ

�(&6&�� ODWHU H[WHQGHG �DOO VHFWRUV� DV

(XURSH RI WKH VL[� RU ´(XURSHDQ (FRQRPLF

&RPPXQLW\µ �((&��

-XO\ ����

-DQXDU\ ����

)UDQFH�

:HVW�*HUPDQ\�

,WDO\�

&XVWRPV 8QLRQ

/LEHUDOL]DWLRQ RI PRYHPHQW RI ODERU�

FDSLWDO DQG VHUYLFHV�

0DUFK ����

-XO\ ����

(XURSH RI WKH QLQH �((&�� -DQXDU\ ���� *UHDW %ULWDLQ�

,UHODQG�

'HQPDUN

(XURSH RI WKH WHQ �((&��� -DQXDU\ ���� *UHHFH

(XURSH RI WKH WZHOYH �((&��� -DQXDU\ ���� 6SDLQ�

3RUWXJDO

2FWREHU ���� (DVW�*HUPDQ\ �

�8QLILFDWLRQ RI

*HUPDQ\�

´(XURSHDQ 8QLRQµ �(8� -DQXDU\ ����

(XURSH RI WKH ILIWHHQ �(8��� -DQXDU\ ���� $XVWULD�

)LQODQG�

6ZHGHQ

6RXUFH� :HE�VLWH RI WKH (8�

7DEOH �³ 'DWD GHVFULSWLRQ

9DULDEOH 'HILQLWLRQ 6RXUFH

5*'3& <�/

5*'3: \
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5HDO SHU FDSLWD *'3

5HDO *'3 SHU ZRUNHU

3RSXODWLRQ

)UDFWLRQ RI *'3 LQYHVWHG LQ IL[HG FDSLWDO

3HQQ�:RUOG 7DEOH�

PDUN ��� �1%(5�

+DUYDUG�

(8�*'3
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t

t −1

)ROORZLQJ�-RQHV�>����@�ZH�FDQ�QRZ�FRQVLGHU�WKH�IROORZLQJ�VLPSOH�H[HUFLVH��ZKLFK�VKRXOG�EH�VHHQ
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DV�DQ�LOOXVWUDWLRQ�UDWKHU�WKDQ�DV�D�WHVW�RI�D�SDUWLFXODU�PRGHO��$Q�HFRQRPLVW� OLYLQJ� LQ������LQ�WKH

(XURSHDQ�(FRQRPLF�&RPPXQLW\� RI� WKH� VL[� FRPSXWHV�ZHLJKWHG� GDWD� IRU� WKH� %HQHOX[� DQG� WKH

((&��EDVHG�RQ�WKH�KLVWRULFDO�GDWD�IURP������������MXVW�OLNH�ZH�GLG��7KHUHDIWHU�KH�ILWV�D�FRQVWDQW

DQG� D� WLPH� WUHQG� WR� WKH� ORJ� RI� WKH� SHU� FDSLWD� *'3� IRU� WKLV� WLPH� VHULHV� RQ� WKH� (XURSHDQ

&RPPXQLW\� VLQFH� ������1H[W� KH� XVHV� WKH� UHJUHVVLRQ� UHVXOWV� WR� IRUHFDVW� G\QDPLFDOO\� SHU� FDSLWD

*'3�LQ�������)RU�KH�FRXOG�QRW�SRVVLEO\�KDYH�IRUHVHHQ�ZKHWKHU�RU�E\�KRZ�PDQ\�FRXQWULHV�WKH

((&� ZRXOG� KDYH� H[SDQGHG� E\� ������ DGYRFDWHV� RI� QHZ� JURZWK� WKHRU\� ZRXOG� DUJXH� WKDW� KLV

SUHGLFWLRQ�ZRXOG�VLJQLILFDQWO\�XQGHUHVWLPDWH�SHU�FDSLWD�*'3�LQ�WKH�ODWHU�DQG�ODUJHU�VFDOH�VWDJHV�RI

WKH�XQLILFDWLRQ�VLQFH�WKH�´VFDOH�ERQXVµ�ZLOO�QRW�EH�UHIOHFWHG�LQ�KLV�VLPSOH�IRUHFDVW�

1RZ��LI�ZH�UHSOLFDWH�WKLV�DQDO\VLV��KRZ�IDU�RII�ZRXOG�WKH�SUHGLFWLRQ� LQ�IDFW�EH"�:H�FDQ�XVH�WKH

SUHGLFWLRQ� HUURU� IURP� WKLV� FRQVWDQW� JURZWK� SDWK� DV� D� URXJK� LQGLFDWRU� RI� WKH� LPSRUWDQFH� RI

SHUPDQHQW�PRYHPHQWV�LQ�JURZWK�UDWHV³LI�DQ\³DV�VXJJHVWHG�E\�QHZ�JURZWK�WKHRU\�

)LJXUHV� �� DQG� �� GLVSOD\� WKH� VRPHZKDW� VXUSULVLQJ� UHVXOW� IRU� WKLV� H[HUFLVH� LQ� WKH� OLJKW� RI� WKH

GLVFXVVLRQ�RI�JURZWK�WKHRU\�LQ�WKH�LQWURGXFWLRQ��7KH�SUHGLFWLRQ�LV�RII�E\�DV�PXFK�DV����SHUFHQW

RI� SHU� FDSLWD� *'3�� 8QIRUWXQDWHO\� WKH� SUHGLFWLRQ� RYHUHVWLPDWHV� SHU� FDSLWD� *'3� UDWKHU� WKDQ

XQGHUHVWLPDWLQJ� LW�� LQGLFDWLQJ�WKDW�WKH�DYHUDJH�JURZWK�UDWH�EHWZHHQ������DQG������ZDV�DFWXDOO\

VLJQLILFDQWO\�ORZHU�WKDQ�GXULQJ�WKH�LQWHUYDO�����������

)LJXUH �³ $YHUDJH SHU &DSLWD *'3 LQ WKH (XURSHDQ 8QLRQ·V GLIIHUHQW VWDJHV RI GHYHORSPHQW�
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1RWH� WKH WUHQG OLQH UHSUHVHQWV WKH WLPH WUHQG FDOFXODWHG XVLQJ GDWD IURP ��������
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7KLV�REVHUYDWLRQ�QHHGV�WR�EH�SXW�VRPHZKDW�LQ�SHUVSHFWLYH��RI�FRXUVH��,Q�IDFW�ZH�VKRXOG�FRPSDUH

WKLV� UHVXOW�ZLWK� WKH�HFRQRPLF�SHUIRUPDQFH�RI�D�FRPSDUDEO\� ODUJH�\HW� IXOO\� LQWHJUDWHG�HFRQRP\�

7KH�VDPH�H[SHULPHQW�ZDV�FRQVHTXHQWO\�GRQH�IRU�WKH�86��HFRQRP\��6XUSULVLQJO\³RU�WKHQ�PD\EH

QRW�VLQFH� WKH�VFDOH�RI� WKH�86�HFRQRP\�UHPDLQHG�XQFKDQJHG³WKH� OLQHDU� IRUHFDVW�RYHUHVWLPDWHV

86�SHU�FDSLWD�*'3�LQ������RQO\�E\�DQ�LJQRUDEOH���SHUFHQW��VHH�ILJXUH������7KHUHIRUH��RXU�FDVXDO

REVHUYDWLRQ�DERXW�WKH�(8�HFRQRP\�FHUWDLQO\�GHVHUYHV�IXUWKHU�LQYHVWLJDWLRQ�

)LJXUH �³�*URZWK UDWHV RI SHU &DSLWD *'3 LQ WKH (XURSHDQ 8QLRQ·V GLIIHUHQW VWDJHV RI GHYHORSPHQW�
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)LJXUH �³ $FWXDO YV� IRUHFDVWHG 86 SHU FDSLWD *'3
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Data: PWT 5.6

1RWH� WKH WUHQG OLQH UHSUHVHQWV WKH WLPH WUHQG FDOFXODWHG XVLQJ GDWD IURP ��������

7DEOH� �� FRQVHTXHQWO\� UHSRUWV� WKH� UHVXOWV� RI� VRPH� VWDWLVWLFDO� WHVWV� RQ� WKH�(8� JURZWK� UDWH� WLPH

VHULHV��7KH�PHWKRGRORJ\�RI�WKH�WHVWV�LV�GHVFULEHG�EHORZ�WKH�WDEOH�

7DEOH �³ 7LPH VHULHV SURSHUWLHV RI SRVW�ZDU (XURSHDQ JURZWK UDWHV� ��������

&RHIILFLHQW 6( 7HVW�VWDW QRWH

�� 7LPH 7UHQGD E ��������� �������� ���������

�� $') 7HVWE µ ��������� �������� ����������� N ��

WUHQG�

β��
�� (QGRJHQRXV 0HDQ 6KLIWF γ ��������� �������� ����������� 7 ����

�� 'LIIHUHQFH LQ 0HDQVG
∆ g ���� �

���������

�� )�7HVW 7ZR�6DPSOH IRU

9DULDQFHVH
σ� ����(���

σ� ����(���

�������� FRQFOXVLRQ

LQ �� GRHV

QRW FKDQJH

LI σ� σ� LV

DVVXPHG

�� $') 7HVW EHIRUH 0HDQ 6KLIWE

$') 7HVW DIWHU 0HDQ 6KLIWE
µ ��������
µ ���������

��������

�������

�����������

�����������
N � �

WUHQG≈�
1RWH� �� VLJQLILFDQW DW WKH �� SHUFHQW OHYHO� ��� VLJQLILFDQW DW WKH � SHUFHQW OHYHO RU EHWWHU
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0HWKRGRORJ\�

D��7KH WLPH WUHQG UHSRUWV WKH HVWLPDWH RI E IURP WKH UHJUHVVLRQ JW≡∆\W�\W��  D� E�W
E� 7KH $') HTXDWLRQ UHSRUWV WKH HVWLPDWHV RI µ IURP WKH UHJUHVVLRQ�

∆JW  α�β�W�µ�JW�� �ΣM
N δM�∆ JW�M� 7KH WHVW�VWDWLVWLF WHVWV WKH QXOO K\SRWKHVLV RI µ �� ,I WKH K\SRWKHVLV RI D XQLW URRW LV

UHMHFWHG� WKH JURZWK UDWH VHULHV LV WUHQG VWDWLRQDU\ ZKLFK PHDQV WKDW WKH JURZWK UDWH UDQGRPO\ IOXFWXDWHV DURXQG D

WUHQG�

1RWH� ZH XVH D IDLUO\ DG KRF PHWKRG WR GHWHUPLQH WKH QXPEHU RI ODJV LQ WKH WHVW HTXDWLRQ� )ROORZLQJ 3HUURQ >����@

ZH VWDUW ZLWK DQ D SULRUL XSSHU ERXQG RI N �� ,I WKLV ODJ LV QRW VLJQLILFDQW ZH UHGXFH WKH QXPEHU RI ODJV XQWLO ZH

REWDLQ D VLJQLILFDQW RQH� ,I QR ODJ LV VLJQLILFDQW ZH VHW N �� 7KH FULWHULRQ IRU VLJQLILFDQFH LV D W�VWDWLVWLF RI DW OHDVW ���

LQ DEVROXWH YDOXH ZKLFK FRUUHVSRQGV WR D VLJQLILFDQFH OHYHO RI DOPRVW �� SHUFHQW� 7KH 0DF.LQQRQ FULWLFDO YDOXHV IRU

UHMHFWLQJ WKH K\SRWKHVLV RI D XQLW URRW ZHUH XVHG�

F� ,Q RUGHU WR GHWHUPLQH WKH PHDQ VKLIW WKH IROORZLQJ HTXDWLRQ LV HVWLPDWHG� JW δ�γ�'7� 7KH GXPP\ '7 WDNHV WKH

YDOXH RI RQH IRU W!7� 7KLV HTXDWLRQ LV HVWLPDWHG IRU 7 ∈>���������@� :H RSWHG IRU 7 ZKLFK PD[LPL]HV WKH

DEVROXWH W�VWDWLVWLF IRU γ� WKXV ZH KDYH FKRVHQ WKH EUHDN \HDU ZKLFK JLYHV WKH KLJKHVW SUREDELOLW\ RI ILQGLQJ D OHYHO
FKDQJH LQ WKH JURZWK UDWH�

G��7KLV UHSRUWV WKH UHVXOWV RI D W�WHVWV WR FKHFN ZKHWKHU WKH GLIIHUHQFH LQ PHDQV � ∆g � EHIRUH DQG DIWHU WKH PHDQ�

VKLIW EUHDN IRXQG LQ F� LV QRQ�]HUR�

H� 7KLV UHSRUWV WKH UHVXOWV RI DQ )�WHVW WR FKHFN ZKHWKHU WKH YDULDQFH EHIRUH DQG DIWHU WKH PHDQ VKLIW IRXQG LQ F� LV

HTXDO�

$OWKRXJK� WKH� WLPH� WUHQG� HVWLPDWHG� RYHU� WKH� ZKROH� VDPSOH� LV� DW� ILUVW� VLJKW� QRW� VLJQLILFDQWO\

QHJDWLYH�DW�WKH�WUDGLWLRQDO�FRQILGHQFH�OHYHOV��DQ�$XJPHQWHG�'LFNH\�)XOOHU�WHVWV�ILUPO\�UHMHFWV�WKH

K\SRWKHVLV�RI�D�XQLW�URRW�LQGLFDWLQJ�WKDW�WKH�JURZWK�UDWHV�UDQGRPO\�IOXFWXDWH�DURXQG�D�WUHQG�UDWH�

ZKLFK�LQ�WKLV�FDVH�LV�HVWLPDWHG�VLJQLILFDQWO\�QHJDWLYH��:H�ILQG�D�VLJQLILFDQW�VWUXFWXUDO�VKLIW� LQ�WKH

PHDQ� JURZWK� UDWH� LQ� �����ZKLFK� SRVVLEO\� GULYHV� WKH� UHVXOW� FRQFHUQLQJ� WKH� WUHQG�� 7KH� DYHUDJH

DQQXDO�JURZWK�UDWH�EHIRUH� WKH� VWUXFWXUDO�EUHDN�ZDV�DSSUR[LPDWHO\�����SHUFHQW�S�D��ZKHUHDV� WKLV

UHGXFHG� WR� ���� SHUFHQW� S�D�� DIWHUZDUGV�� 7KLV� GLIIHUHQFH� LQ� PHDQV� LV� IRXQG� WR� EH� VWDWLVWLFDOO\

VLJQLILFDQW� DW� WKH� WUDGLWLRQDO� FRQILGHQFH� OHYHOV�� %RWK� EHIRUH� DQG� DIWHU� WKH� EUHDN� ZH� WHVWHG� IRU

SRVVLEOH�WUHQGV�LQ�WKH�JURZWK�UDWHV��ZKLFK�ZHUH�QRW�VWDWLVWLFDOO\�GLIIHUHQW�IURP�]HUR��$SSDUHQWO\�

WKH�WLPH�VHULHV�RI�(8�SHU�FDSLWD�JURZWK�LV�WKXV�VWDWLRQDU\�DURXQG�WZR�GLIIHUHQW�WUHQG�OLQHV�ZKLFK

LV�FRQILUPHG�E\�$')�WHVWV�IRU�WKH�GLIIHUHQW�VXE�SHULRGV³D�XQLW�URRW�LV�LQ�ERWK�FDVHV�UHMHFWHG�DW

WKH���SHUFHQW� OHYHO��7KH�K\SRWKHVLV�RI�HTXDO�YDULDQFHV� LQ� WKH�JURZWK� UDWHV�EHIRUH�DQG�DIWHU� WKH

EUHDN�LV�QRW�UHMHFWHG�E\�DQ�)�WHVW�DW�WKH�VDPH�FRQILGHQFH�OHYHO�

,Q�VKRUW��WLPH�VHULHV�VWDWLVWLFV�VKRZ�WKDW�WKH�OHYHO�RI�(8�RXWSXW�LV�ZHOO�ILW�E\�D�VWDWLRQDU\�JURZWK

SURFHVV�ZLWK�D�FRQVWDQW�PHDQ��ZKLFK�KDV�VKLIWHG�GRZQZDUG�UDWKHU�WKDQ�XSZDUG�DV�IURP������

7KH�ILQGLQJ�RI�D�VWDWLRQDU\�JURZWK�UDWH�FRQILUPV�WKH�QHRFODVVLFDO�SUHGLFWLRQ�\HW�LW�GRHV�QRW�VXIILFH

RQ�LWVHOI�WR�FDVW�GRXEWV�RQ�WKH�YDOLGLW\�RI�QHR�VFKXPSHWHULDQ�QHZ�JURZWK�PRGHOV��$V�GHVFULEHG�LQ

WKH�LQWURGXFWLRQ��WKH�VWHDG\�VWDWH�SHU�FDSLWD�JURZWK�UDWH�LQ�PRVW�RI�WKLV�QHZ�JURZWK�OLWHUDWXUH�LV�D



��

IXQFWLRQ�RI�WKH�VFDOH�RI�WKH�HFRQRP\��$�FRLQWHJUDWLQJ�UHODWLRQ�EHWZHHQ�JURZWK�UDWHV�DQG�WKH�VFDOH

RI�WKH�HFRQRP\�ZRXOG�WKHUHIRUH�VWLOO�VXSSRUW�WKH�QHZ�JURZWK�LGHDV��+RZHYHU��WKH�JURZWK�UDWHV

DUH� LQWHJUDWHG� RI� RUGHU� ��� ZKLOH� WKH� VFDOH� RI� WKH� HFRQRP\� �H�J��PHDVXUHG� E\� WKH�*'3� RI� WKH

8QLRQ��PD\�EH�LQWHJUDWHG�RI�D�KLJKHU�RUGHU��7KHUHIRUH��ZH�FDQQRW�DOZD\V�IRUPDOO\�WHVW�IRU�VXFK�D

FRLQWHJUDWLQJ�UHODWLRQ��5HJUHVVLRQV�RI� WKH�(8�JURZWK�UDWH�RQ� WRWDO�SRSXODWLRQ�� WRWDO�ZRUNHUV�RU

WRWDO�*'3�DV�PHDVXUHV�RI�WKH�VFDOH�RI�WKH�HFRQRP\��DQG�D�FRQVWDQW�QRQHWKHOHVV�\LHOG�D��QHJDWLYH�

FRHIILFLHQW�RQ� WKH� VFDOH�YDULDEOH�ZKLFK� LV�QRW� VWDWLVWLFDOO\�GLIIHUHQW� IURP�]HUR�� D� DV� FDQ�EH� VHHQ

IURP� WDEOH� ���*URZWK� UDWHV� RI� SHU� FDSLWD� (8� LQFRPH� DUH� WKXV� DSSDUHQWO\� LQGHSHQGHQW� RI� WKH

DEVROXWH�VFDOH��

7DEOH �³ UHVXOWV IURP UHJUHVVLRQV RI WKH IRUP JW ρ�χ�VFDOHW� ��������
6FDOH YDULDEOH ρ χ WHVW�VWDW IRU χ
WRWDO SRSXODWLRQ ������� ����� (��� �����

WRWDO ZRUNHUV ������� ����� (��� �����

WRWDO *'3 ������� ����� (��� �����

1RWH� �� VLJQLILFDQW DW WKH �� SHUFHQW OHYHO� ��� VLJQLILFDQW DW WKH � SHUFHQW OHYHO RU EHWWHU

$W�WKLV�SRLQW�WKH�PHWKRGRORJ\�PD\�EH�FULWLFL]HG��$V�WKH�GDWD�DSSHQGL[�FOHDUO\�VKRZV�� WKHUH�DUH

GLVFUHWH�MXPSV�LQ�WKH�FRQVWUXFWHG�YDULDEOHV�DW�WKH�WLPH�RI�HDFK�HQODUJHPHQW�ZKLFK�KDYH�QRW�EHHQ

DFFRXQWHG� IRU�� ,W� WKHUHIRUH�PLJKW� EH� SUHIHUDEOH� WR� NHHS� WKH� VDPSOH� RI� FRXQWULHV� FRQVWDQW�� IRU

LQVWDQFH�WKH�((&���DQG�H[DPLQH�KRZ�WKH�JURZWK�UDWH�IRU�WKRVH�FRXQWULHV�KDV�YDULHG�RYHU� WLPH

ZLWK�HDFK�VXFFHVVLYH�HQODUJHPHQW��7KXV�� LQVWHDG�RI� LQYHVWLJDWLQJ� WKH� LPSDFW�RI� WKH�(8�VL]H�RQ

FKDQJLQJ� (8� DYHUDJH� SHU� FDSLWD� LQFRPH�� DQRWKHU� DSSURSULDWH� ZD\� RI� WHVWLQJ� IRU� VFDOH�HIIHFWV

ZRXOG�EH�WR�LQYHVWLJDWH�WKH�LPSDFW�RI�WKH�FKDQJLQJ�(8�VL]H�RQ�WKH�HFRQRPLF�SHUIRUPDQFH�RI�WKH

RULJLQDO���PHPEHUV���2XU�FRQFOXVLRQ��KRZHYHU��GRHV�QRW�FKDQJH� LI� WKH�VDPSOH� LV�NHSW�FRQVWDQW�

ZKLFK�FDQ� LQWXLWLYHO\�EH� LQIHUUHG� IURP�ILJXUH����� WKHUH� LV�QR�JURZWK�HIIHFW�ZKDWVRHYHU� UHVXOWLQJ

IURP�WKH�HQODUJHPHQW�RI�WKH�PDUNHW�

������������������������������������������������
� +RZHYHU� WKHUH PD\ EH D SRVLWLYH UHODWLRQ EHWZHHQ WKH JURZWK UDWH RI RXWSXW SHU ZRUNHU DQG WKH VFDOH RI WKH

PDQXIDFWXULQJ VHFWRU� VHH H�J� %DFNXV HW� DO� >����@�
� :H WKDQN DQ DQRQ\PRXV UHIHUHH IRU WKLV VXJJHVWLRQ�
� )RUPDO HFRQRPHWULF WHVWV \LHOG VLPLODU FRQFOXVLRQV DV WKRVH UHDFKHG LQ WDEOH ,,,�
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)LJXUH �³ $YHUDJH HFRQRPLF SHUIRUPDQFH RI WKH (8� FRXQWULHV� ��������
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1RWH� WKH WUHQG OLQH UHSUHVHQWV WKH WLPH WUHQG

FDOFXODWHG XVLQJ GDWD IURP ����������

1RWH� WKH GRWWHG OLQH UHSUHVHQWV WKH ILWWHG YDOXHV

IRU JW δ�γ�'7 ZLWK δ ����� SHUFHQW DQG
γ ������ SHUFHQW�

7DNHQ� WRJHWKHU�� WKHVH� ILQGLQJV� DUH� VXUHO\� GLIILFXOW� WR� UHFRQFLOH�ZLWK� SUHGLFWLRQV� RI� QRQ�FRQYH[

HQGRJHQRXV�JURZWK�WKHRU\��%RWK�WKH�VWDWLRQDULW\�DQG�WKH�LQGHSHQGHQFH�RI�VFDOH�SURSHUW\�RI�WKH

(8� JURZWK� UDWH� DV� GRFXPHQWHG� LQ� WKH� SUHYLRXV� VHFWLRQ� DUH� QHYHUWKHOHVV� FRPSDWLEOH� ZLWK

QHRFODVVLFDO� JURZWK� WKHRU\�� ,Q� WKH� QH[W� VHFWLRQ� ZH� ZLOO� DUJXH� WKDW� WKLV� SDUDGLJP� LV� PRUHRYHU

XVHIXO�WR�H[SODLQ�WKH�GRZQZDUG�VKLIW�LQ�WKH�ORQJ�UXQ�JURZWK�UDWH�RI�WKH�8QLRQ���,W�ZLOO�DSSHDU�WKDW

WKHUH�LQGHHG�LV�DQ�LPSRUWDQW�OLQN�EHWZHHQ�WKH�HYROXWLRQ�RI�WKH�DYHUDJH�LQYHVWPHQW�VKDUH�DQG�WKH

DYHUDJH�JURZWK�UDWH�

,,,� $�1(2&/$66,&$/(;3/$1$7,21

)LJXUH����IRU�LQVWDQFH��UHYHDOV�WKH�ODWWHU�QHRFODVVLFDO�K\SRWKHVLV�JUDSKLFDOO\��,W�SORWV�WKH�(8�DFWXDO

DQG� DYHUDJH�YDOXHV� IRU� DQQXDO� JURZWK� UDWHV� DQG� LQYHVWPHQW� VKDUHV� LQ�SK\VLFDO� FDSLWDO��$V� IURP

������WKH�(8�LQYHVWPHQW�VKDUH�KDV�JRQH�GRZQ�VLJQLILFDQWO\��,Q�IDFW��LW�GLG�PRUH�VR�WKDQ�LQ�RWKHU

FRPSDUDEOH�FRXQWULHV��7KLV�FDQ�EH�FRQFOXGHG�IURP�WDEOH�9�ZKLFK�FRPSDUHV�WKH�FKDQJHV� LQ�WKH

(8�LQYHVWPHQW�VKDUH�ZLWK�FKDQJHV�LQ�WKH�LQYHVWPHQW�VKDUH�IRU�RWKHU�2(&'��QRQ�(8�FRXQWULHV�

$YHUDJH�(8�LQYHVWPHQW�UHODWLYH�WR�DYHUDJH�(8�*'3�DSSDUHQWO\�ERRVWHG�PRUH�WKDQ�SURSRUWLRQDO

ZKHQ�WKH�8QLRQ�H[SDQGHG�IRU�WKH�ILUVW�WLPH��EXW�WKH�UHGXFWLRQV�ODWHU�RQ�ZHUH�H[FHVVLYH�FRPSDUHG

WR� WKRVH� RI� RWKHU� GHYHORSHG� FRXQWULHV�� 7DEOH� �� UHSRUWV� WKH� PDJQLWXGH� DQG� WKH� VWDWLVWLFDO

������������������������������������������������
��1RWH WKDW WKH ¶VXSSO\ VKRFN· DUJXPHQW GXH WR RLO SULFH FKDQJHV GRHV QRW VXIILFH WR H[SODLQ WKH GURS LQ WKH JURZWK

UDWH DV IURP ���� �ZKLFK FRLQFLGHQWDOO\ IDOOV WRJHWKHU ZLWK WKH VHFRQG HQODUJHPHQW RI WKH ((&� EXW KDV EHHQ

REVHUYHG LQ RWKHU QRQ�(& FRXQWULHV DV ZHOO�� 7KH RLO VKRFNV LQ ������� �6XH] FULVLV�� ���� �$UDE�,VUDHOL ZDU�� ����

�,UDQLDQ UHYROXWLRQ� DQG ���� �,UDT·V LQYDVLRQ LQ .XZDLW� DUH EHVW YLHZHG DV RQH�WLPH VKRFNV³WKLV KDV EHHQ

GRFXPHQWHG LQ VHYHUDO VWXGLHV� H�J� 5D\PRQG DQG 5LFK >����@³ZKLFK PLJKW KDYH KDG D OHYHO HIIHFW \HW QR JURZWK
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VLJQLILFDQFH�RI�WKH�FKDQJHV�LQ�WKH�(8�ZHLJKWHG�LQYHVWPHQW�VKDUH�DQG�JURZWK�UDWH�LQ�PRUH�GHWDLO�

/RZHU�DYHUDJH� LQYHVWPHQW�VKDUHV�KDYH� OHG� WR�VORZHU�HQODUJHPHQWV�RI� WKH�DYHUDJH�FDSLWDO� VWRFN�

DQG�KHQFH� LQWR�D�VORZGRZQ�LQ�JURZWK�RI�ZHLJKWHG�DYHUDJH�SHU�FDSLWD�*'3�LQ� WKH�8QLRQ��7KLV

SRVLWLYH� FRUUHODWLRQ� EHWZHHQ� PHGLXP�UXQ� JURZWK� UDWHV� DQG� DYHUDJH� LQYHVWPHQW� VKDUHV� LV� RQH

PRUH�IHDWXUH�VXSSRUWLQJ�WKH�QHRFODVVLFDO�PRGHO��VHH�H�J��0DQNLZ��5RPHU�DQG�:HLO�>����@��

)LJXUH � ³ $YHUDJH DQG DFWXDO DQQXDO JURZWK UDWHV DQG LQYHVWPHQW VKDUHV �DV D SHUFHQWDJH RI WRWDO

(8 *'3� LQ WKH (XURSHDQ 8QLRQ·V GLIIHUHQW VWDJHV RI GHYHORSPHQW� ��������
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7DEOH �� 0DJQLWXGH DQG FKDQJHV LQ DYHUDJH DQQXDO (8 ZHLJKWHG DYHUDJH LQYHVWPHQW VKDUHV� FRPSDUHG WR DYHUDJH LQYHVWPHQW

VKDUHV LQ QRQ�(8 2(&' FRXQWULHV DW WKH WLPHV FRQVLGHUHG

(8�LQYHVWPHQW

VKDUH DV � RI (8

*'3

FKDQJH 1RQ�(8 2(&'�

LQYHVWPHQW VKDUH

FKDQJH

SHUFHQW SHUFHQW SHUFHQW SHUFHQW

%H1H/X[ ����� �����

((&� ����� � ����� ����� � �����

((&� ����� � ����� ����� � ����

((&�� ����� � ����� ����� � �����

((&�� ����� � ���� ����� � ����
� 2(&'� %HOJLXP� 1HWKHUODQGV� /X[HPERXUJ� )UDQFH� *HUPDQ\� ,WDO\� 8.� ,UHODQG� 'HQPDUN� *UHHFH� 6SDLQ�

3RUWXJDO� $XVWUDOLD� $XVWULD� &DQDGD� )LQODQG� ,FHODQG� -DSDQ� 1RUZD\� 1HZ�=HDODQG� 6ZHGHQ� 6ZLW]HUODQG� 86$�

��������������������������������������������������������������������������������������������������������������������������������������������������������
HIIHFW �3HUURQ >����@��
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7DEOH �³ 6LJQLILFDQFH DQG PDJQLWXGH RI FKDQJHV LQ DQQXDO (8 ZHLJKWHG DYHUDJH JURZWK UDWHV DQG LQYHVWPHQW VKDUHV DW WKH

WLPHV FRQVLGHUHG�

&KDQJH LQ

*URZWK 5DWHV

W�WHVW &KDQJH LQ

,QYHVWPHQW

6KDUH

W�WHVW

SHUFHQWDJH SRLQWV SHUFHQWDJH SRLQWV

%H1H/X[�((&� � ���� ����� E � ���� ������ E

((&��((&� � ���� � ������ D � ���� � ������ D

((&��((&�� � ���� � ���� D � ���� � ������ E

((&���((&�� � ���� ������ E � ���� ������ D

1RWH� D� )�WHVW GLG QRW UHMHFW HTXDO YDULDQFHV� E� )�WHVW UHMHFWHG HTXDO YDULDQFHV
�� VLJQLILFDQW DW WKH �� SHUFHQW OHYHO� ��� VLJQLILFDQW DW WKH � SHUFHQW OHYHO RU EHWWHU

:H�FDQ� DOVR� IRUPDOO\� GHULYH� GLUHFW� WHVWDEOH� HTXDWLRQV� IURP� WKH� QHRFODVVLFDO�PRGHO�� DXJPHQWHG

ZLWK�D�SRVVLELOLW\�RI�DQ�DJJUHJDWH�VFDOH�HIIHFW��WR�FKHFN�ZKHWKHU�RU�QRW�WKHUH�LV�VWDWLVWLFDO�VXSSRUW

IRU�LWV�SUHGLFWLRQV�LQ�WKH�8QLRQ��7R�VHH�WKLV��OHW�

y = k St t t
α ϕ ���

LQ�ZKLFK�\�DQG�N�GHQRWH�RXWSXW�DQG�FDSLWDO�SHU�HIIHFWLYH�ZRUNHU�UHVSHFWLYHO\��ZKLOH�6�VWDQGV�IRU�D

VFDOH�LQGH[�ZKLFK�LV�RQH�DW�WLPH�]HUR��α�LV�WKH�VKDUH�RI�SK\VLFDO�FDSLWDO�LQ�DJJUHJDWH�RXWSXW�DQG�ϕ

LV� WKH�HODVWLFLW\�RI�\�ZLWK�UHVSHFW� WR�VFDOH��%\�PDNLQJ�XVH�RI� WKH�GHILQLWLRQ�G.�GW V<W�δ.W� DQG

WKLV�SURGXFWLRQ� IXQFWLRQ� LW� LV� VWUDLJKWIRUZDUG� WR� VKRZ� WKDW� WKH� VWHDG\� VWDWH� OHYHO� RI� FDSLWDO� SHU

ZRUNHU�LV�HTXDO�WR�WKH�WH[WERRN�6RORZ�VWHDG\�VWDWH�DXJPHQWHG�ZLWK�WKH�VFDOH�LQGH[�
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3URYLGHG� WKDW�ϕ� LV�SRVLWLYH�� D� ODUJHU� VFDOH� WKXV� LPSOLHV� WKDW� WKH� HFRQRP\� FRQYHUJHV� WR� D� ODUJHU

DPRXQW�RI�SK\VLFDO�FDSLWDO�SHU�HIIHFWLYH�ZRUNHU��DQG�KHQFH�WR�D�KLJKHU�SHU�FDSLWD�LQFRPH�LQ�WKH

ORQJ�UXQ��%\�VXEVWLWXWLQJ�HTXDWLRQ�����LQ�����DQG�WDNLQJ�ORJDULWKPV�ZH�LQGHHG�REWDLQ�WKDW
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2EYLRXVO\�� LQWHJUDWLQJ�ZLWK� DQ� HFRQRP\�ZKLFK� OHDGV� WR� D� UHGXFWLRQ�RI� WKH� DYHUDJH� LQYHVWPHQW

VKDUH�V�ZLOO�KDYH�D�QHJDWLYH�LPSDFW�RQ�SHU�FDSLWD�LQFRPH�RI�WKH�LQWHJUDWHG�HFRQRP\�LQ�WKH�ORQJ�

UXQ�XQOHVV�LW�LV�FRPSHQVDWHG�E\�D�VFDOH�HIIHFW�
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,W�LV�LPSRUWDQW�WR�QRWH�WKDW�IRU�D�JLYHQ�VFDOH�WKLV�DSSURDFK�LPSOLHV�WKH�´FRQGLWLRQDO�FRQYHUJHQFHµ

SURSHUW\�ZKLFK�FKDUDFWHUL]HV�QHRFODVVLFDO�PRGHOV���7KH�FRQYHUJHQFH�HTXDWLRQ�KDV�EHHQ�GHULYHG

E\�%DUUR�DQG�6DOD�L�0DUWLQ�>����@�DV�D�ORJ�OLQHDU�DSSUR[LPDWLRQ�RI�WKH�DGMXVWPHQW�SURFHVV�WR�WKH

VWHDG\�VWDWH��DQG�FDQ�LQ�RXU�FDVH�EH�ZULWWHQ�DV�
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ZLWK� V� EHLQJ� WKH� DYHUDJH� LQYHVWPHQW� VKDUH� � LQ� SK\VLFDO� FDSLWDO�� Q� WKH� DYHUDJH� JURZWK� UDWH� RI

HPSOR\PHQW�RYHU�WKH�SHULRG�>��W@��DQG�λ ���α��Q�[�δ��

8VXDOO\�FURVV�FRXQWU\�RU�FURVV�UHJLRQ�GDWD��DUH�HPSOR\HG�WR�YHULI\�WKH�FRQYHUJHQFH�HTXDWLRQ��$Q

LPSRUWDQW� K\SRWKHVLV� WR� WHVW� LQ� ���� WKHQ� LV� WKH� VLJQLILFDQFH� DQG�PDJQLWXGH� RI�λ�� WKH� VSHHG� RI

FRQYHUJHQFH�� $FFRUGLQJ� WR� WKH� QHRFODVVLFDO� DVVXPSWLRQV�� WKH� VXP� RI� WKH� FRHIILFLHQWV� RQ� WKH

LQYHVWPHQW�VKDUH��LQ�ORJV��VKRXOG�PRUHRYHU�EH�HTXDO�WR�WKH�QHJDWLYH�FRHIILFLHQW�RQ�ORJ�Q�[�δ��

DQG� WKH� FDSLWDO� VKDUH³ZKLFK� FDQ� EH� FRPSXWHG� IURP� WKH� HVWLPDWHG� FRHIILFLHQWV³VKRXOG� EH

DURXQG� RQH� WKLUG� WR� ���� DFFRUGLQJ� WR� WKH� JURZWK� DFFRXQWLQJ� OLWHUDWXUH�� 7KHVH� DUH� DGGLWLRQDO

WHVWDEOH�K\SRWKHVHV�

<HW�ZH�FDQ�DOVR�YLHZ�WKH�FRQYHUJHQFH�K\SRWKHVLV�LQ�D�WLPH�VHULHV�VHW�XS�DV�DQ�DGMXVWPHQW�SURFHVV

DURXQG�D�FRLQWHJUDWLRQ�UHODWLRQVKLS��DQG�WKH�FRQYHUJHQFH�HTXDWLRQ�LQ�����DV�D�QRQ�IXOO\�VSHFLILHG

HUURU�FRUUHFWLRQ�PRGHO��(TXDWLRQ�����FDQ�EH�JHQHUDOL]HG�WR�DOORZ�IRU�DGMXVWPHQW�FRVWV�DV�

������������������������������������������������
� ,Q QHRFODVVLFDO PRGHOV� WKH JURZWK UDWH KDV D ¶FRQYHUJHQFH· SURSHUW\ DV GHVFULEHG LQ WKH LQWURGXFWLRQ� 6WDUWLQJ IURP

D &REE�'RXJODV FRQVWDQW UHWXUQ SURGXFWLRQ IXQFWLRQ RI WKH IRUP < .
α
�$/���

α
³ZLWK FDSLWDO �.�� ODERU �/� DQG

WHFKQRORJ\ �$� EHLQJ WKH LQSXWV³LW FDQ EH VKRZQ WKDW WKH UDWH RI FRQYHUJHQFH WRZDUGV WKH ORQJ�UXQ HTXLOLEULXP LV

JLYHQ E\ λ ���α��Q�[�δ� �VHH H�J� %DUUR DQG 6DOD�L�0DUWLQ >����@�� ,Q WKLV H[SUHVVLRQ α VWDQGV IRU WKH FDSLWDO VKDUH LQ
*'3� Q LV WKH JURZWK UDWH RI WKH ZRUN IRUFH� DQG [ DQG δ DUH WHFKQRORJ\ SDUDPHWHUV ZKLFK LQGLFDWH WKH H[RJHQRXV
UDWH RI WHFKQRORJLFDO FKDQJH DQG GHSUHFLDWLRQ UHVSHFWLYHO\� 8VLQJ VRPH SODXVLEOH YDOXHV IRU WKHVH SDUDPHWHUV \LHOGV D

WKHRUHWLFDO H[SHFWHG YDOXH IRU WKLV VSHHG RI FRQYHUJHQFH� ,I ZH IRU LQVWDQFH WDNH ��� SHUFHQW IRU [ �WKLV LV WKH DYHUDJH

RI WKH VWHDG\ VWDWH JURZWK UDWHV EHIRUH DQG DIWHU WKH EUHDN�� � SHUFHQW IRU δ DQG � SHUFHQW IRU Q �L�H� WKH DYHUDJH
JURZWK UDWH RI WKH ZRUNLQJ IRUFH LQ WKH (8 ZLWK H[FHSWLRQ RI WKH RQH WLPH FKDQJH IURP WKH %H1H/X[ WR ((&��� D

FDSLWDO VKDUH RI W\SLFDOO\ RQH WKLUG ZLOO UHVXOW LQ D VSHHG RI FRQYHUJHQFH RI D OLWWOH RYHU � SHUFHQW S�D�
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+RZ�ZHOO�ZRXOG�WKLV�HTXDWLRQ�ILW�WKH�(8�JURZWK�SURFHVV"�:RXOG�WKH�UHJUHVVLRQ�UHVXOWV�FRQILUP

WKH�WH[WERRN�PRGHO·V�WKHRUHWLFDO�K\SRWKHVHV�DV�SXW�IRUZDUG�HDUOLHU"�,I�VR��WKHQ�WKH�FRHIILFLHQW�RQ

WKH�VFDOH�LQGH[��ϕ����α���ZLOO�SUHVXPDEO\�EH�HVWLPDWHG�FORVH�WR�]HUR��SRVVLEO\�QRW�VLJQLILFDQW��7KLV

ZRXOG�EH�DGGLWLRQDO�VXSSRUW�IRU�WKH�DEVHQFH�RI�D�VFDOH�HIIHFW�LQ�WKH�DJJUHJDWH�(8�JURZWK�UDWH�

7DEOH� �� UHSRUWV� LQWHUHVWLQJ� UHJUHVVLRQ� UHVXOWV� LQ� WKLV� UHVSHFW�� 5HPDUNDEO\�� QRQ� RI� WKH� EXLOW�LQ

QHRFODVVLFDO�K\SRWKHVHV�DUH� UHMHFWHG��ZKDWHYHU�VFDOH�LQGH[� LV�XVHG��0RUHRYHU�� WKH�FRHIILFLHQW�RQ

WKH�VFDOH�LQGH[� LV�QRW�VLJQLILFDQW�DW� WKH� WUDGLWLRQDO�FRQILGHQFH� OHYHOV� LQ�QRQH�RI� WKH� UHJUHVVLRQV�

ZKLFK�UHLQIRUFHV�WKH�FURVV�VHFWLRQ�UHVXOWV�UHSRUWHG�LQ�%DUUR�DQG�6DOD�L�0DUWLQ�>����@��,Q�IDFW��)�

WHVWV� GLG� QRW� UHMHFW� WKH� K\SRWKHVLV� WKDW� WKH� VFDOH�YDULDEOH� LV� D� UHGXQGDQW� YDULDEOH� LQ� WKHVH

UHJUHVVLRQV��9DULDWLRQV�LQ�WKH�(8�JURZWK�UDWH�VHHP�IRU�RYHU����SHUFHQW�ZHOO�GHVFULEHG�E\�WKH�WZR

QHRFODVVLFDO� JURZWK� IXQGDPHQWDOV�� LQYHVWPHQW� LQ� SK\VLFDO� FDSLWDO� DQG� WKH� JURZWK� UDWH� RI� WKH

ZRUNLQJ�SRSXODWLRQ�
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7DEOH � ³ $ WLPH VHULHV WHVW RI WKH QHRFODVVLFDO FRQYHUJHQFH HTXDWLRQ� 'HSHQGHQW YDULDEOH LV WKH DQQXDO JURZWK UDWH RI LQFRPH SHU

ZRUNHU �JW�� �������

VFDOH�LQGH[ (8�*'3 SRSXODWLRQ VXUIDFH QRQH

YDULDEOH

FRQVWDQW �����
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5�
DGM� ����� � ����� � ����� � ����� �

:DOG WHVW RI UHVWULFWLRQ�

+�� &��� �&���

QRW UHMHFWHG

S �����

QRW UHMHFWHG

S �����

QRW UHMHFWHG

S �����

QRW UHMHFWHG

S �����

LPSOLHG FDSLWDO VKDUH ����� ����� ����� �����

LPSOLHG VFDOH�HIIHFW �ϕ� ����� ����� ����� ³
LPSOLHG VSHHG RI

FRQYHUJHQFH �λ�
����� � ����� � ����� � ����� �

1RWH� WHVW�VWDW� LQ EUDFNHWV
�� VLJQLILFDQW DW WKH �� SHUFHQW OHYHO� ��� VLJQLILFDQW DW WKH � SHUFHQW OHYHO RU EHWWHU

 ������� DSSHDUHG WR EH RXWOLHUV DQG ZHUH RPLWWHG IURP WKH UHJUHVVLRQ�
 [ LV VHW WR ��� SHUFHQW EHIRUH ���� DQG ��� SHUFHQW DIWHU WKH VWUXFWXUDO EUHDN� 7KHVH

ILJXUHV DUH WKH UHVSHFWLYH DYHUDJH DQQXDO JURZWK UDWHV RI SHU FDSLWD LQFRPH� ZKLFK VKRXOG

EH DQ LQGLFDWLRQ RI [ DFFRUGLQJ WR WKH PRGHO 5HDVRQDEOH FKDQJHV LQ WKLV DVVXPSWLRQ KDYH DQ

LJQRUDEOH LPSDFW RQ WKH HVWLPDWLRQV�
 7KH RSWLPDO ODJ OHQJWK ZDV REWDLQHG E\ FRQVLGHULQJ WKH $NDLNH LQIR FULWHULRQ
 7KH FDSLWDO VKDUH FDQ EH FRPSXWHG DV IROORZV� 'LYLGH WKH FRHIILFLHQW RQ ORJ�LQY�� E\

PLQXV WKH FRHIILFLHQW RQ ORJ�*'3�:RUNHU�W��� $FFRUGLQJ WR WKH WH[WERRN 6RORZ PRGHO�

WKLV YDOXH VKRXOG EH HTXDO WR α����α�� IURP ZKLFK α LPSOLHG E\ WKH UHJUHVVLRQ FDQ EH
VROYHG�

 λ FDQ EH FRPSXWHG E\ DGGLQJ RQH WR WKH FRHIILFLHQW RQ ORJ�*'3�:RUNHU�W�� DQG WDNLQJ WKH
ORJDULWKP�

$V�ZH�DOUHDG\�QRWHG�HDUOLHU��WKH�DJJUHJDWHG�DYHUDJH�(8�LQYHVWPHQW�VKDUH�KDV�GHFUHDVHG�VKDUSHU

WKDQ�LW�GLG�LQ�FRPSDUDEOH�QRQ�(8�2(&'�FRXQWULHV�DW�WKH�WLPH��VHH�WDEOH�����ZKLFK�PD\�H[SODLQ

WKH� VLJQLILFDQW� RYHUHVWLPDWLRQ� RI� WKH� IRUHFDVW� RI� ORJ�*'3�� LQ� WKH� WKRXJKW� H[SHULPHQW� ZH

FRQVLGHUHG� HDUOLHU�� ,W� LV�� KRZHYHU�� � EH\RQG� WKH� VFRSH� RI� WKLV� SDSHU� WR� LQYHVWLJDWH� ZK\� WKH

DJJUHJDWHG� (8�LQYHVWPHQW� VKDUH� KDV� UHGXFHG�� RU� ZK\� VFDOH�HIIHFWV� ZKLFK� PD\� H[LVW� DW� WKH

PDQXIDFWXULQJ�VHFWRU��VHH�H�J��%DFNXV�HW��DO��>����@��GR�QRW�VKRZ�XS�DW�WKH�DJJUHJDWH�OHYHO��2IWHQ

KHDUG� DUJXPHQWV� DUH� WKDW� WKH� JURZLQJ� FRVW� RI� WKH�(8�EXUHDXFUDF\�� RU� WKH� LQVWDOOPHQW� RI� DQWL�

JURZWK�VRFLDO�SURJUDPV��%DOGZLQ�DQG�6HJKH]]D�>����@��OLH�DW�WKH�YHU\�KHDUW�RI�WKLV��%XW�RQH�FRXOG

IRU�LQVWDQFH�HYHQO\�ZHOO�DUJXH�WKDW�LQWHJUDWLRQ�LQGXFHV�ILUPHU�FRPSHWLWLRQ�RQ�WKH�RXWSXW�PDUNHW

VR� WKDW� D� QXPEHU� RI� ILUPV� ZLOO� SURYH� XQDEOH� WR� FRPSHWH� �H�J�� EHFDXVH� RI� KLJKHU� ODERU� FRVWV
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DQG�RU�VRFLDO�VHFXULW\�WD[HV��DQG�EHJLQ�WR�GHVLQYHVW�

:H� WKXV� KDYH� PDGH� FOHDU� WZR� WKLQJV� VR� IDU�� EHLQJ�� ��� WKH� HQODUJHPHQW� RI� WKH� PDUNHW� VL]H� LQ

(XURSH� GLG� DSSDUHQWO\� QRW� UHVXOW� LQ� D� VFDOH�HIIHFW� LQ� WKH� JURZWK� UDWH� RI� DYHUDJH� (8� ODERU

SURGXFWLYLW\��DQG����WKH�JURZWK�H[SHULHQFH�GXULQJ�WKH�GHYHORSPHQW�RI�WKH�(8�LV�ZHOO�GHVFULEHG

E\�D�WH[WERRN�QHRFODVVLFDO�PRGHO�ZKLFK�HPSKDVL]HV�WKH�UROH�RI�LQYHVWPHQW�DV�HQJLQH�RI�JURZWK�

+RZHYHU��ZH�GLG�QRW�\HW�SURYLGH�HYLGHQFH�\HW�WKDW�(8�PHPEHUVKLS�SHU�VH�GLG�RU�GLG�QRW�UHVXOW�LQ

D�ORQJ�UXQ�JURZWK�ERQXV��7KLV�LV�ZKDW�ZH�ZLOO�GR�QH[W�

,Q�RUGHU�WR�LQYHVWLJDWH�WKH�LPSDFW�RI�(8�PHPEHUVKLS�RQ�HFRQRPLF�SHUIRUPDQFH�LQ�WKH�ORQJ�UXQ

ZH�KDYH�SXW�WRJHWKHU�D�SDQHO�RI�GDWD��7KH�SDQHO�FRQVLVWV�RI���REVHUYDWLRQV�IRU�HYHU\�RI� WKH���

2(&'�FRXQWULHV��(DFK�RI�WKH���REVHUYDWLRQV�UHIHUV�WR�RQH�RI�WKH�(8�VWDJHV�� L�H��REVHUYDWLRQ��

UHIHUV�WKH�%H1H/X[�SHULRG��REVHUYDWLRQ���WR�WKH�(&��SHULRG��REVHUYDWLRQ���WR�WKH�(&��SHULRG�

REVHUYDWLRQ���WR�WKH�(&���SHULRG�DQG�REVHUYDWLRQ���WR�WKH�(&���SHULRG��7KH�K\SRWKHVLV�ZH�DUH

LQWHUHVWHG�LQ�LV�ZKHWKHU�RU�QRW�(8�PHPEHUVKLS�LQ�WKH�FRQVLGHUHG�WLPH�VSDQ�KDG�D�SRVLWLYH�LPSDFW

RQ�HFRQRPLF�JURZWK�FRPSDUHG�WR�GHYHORSHG�FRXQWULHV�ZKLFK�GLG�QRW�MRLQ�WKH�(8�

2XU�DQDO\VLV�LV�FDUULHG�RXW�VWHSZLVH��DV�UHSRUWHG�LQ�WDEOH����JRLQJ�IURP�D�EDVLF�LQWXLWLYH�WR�D�PRUH

WKHRUHWLFDOO\�PRWLYDWHG�WHVW��7KH�GHSHQGHQW�YDULDEOH�LV�WKH�JURZWK�UDWH�RI�LQFRPH�SHU�ZRUNHU�RYHU

WKH�FRQVLGHUHG�(8�VWDJH��(YHU\�UHJUHVVLRQ³DOO�2/6³FRQWDLQV�DQ� LQWHUFHSW�VR�WKDW����FRXQWU\

GXPPLHV�DQG���WLPH�GXPPLHV��ZKLFK�UHIOHFW�WKH���ODWHVW�(8�VWDJHV��DUH�OHIW�RYHU�WR�EH�WDNHQ�XS

WR�GHDO�ZLWK�IL[HG�HIIHFWV�

,Q�WKH�EDVLF�UHJUHVVLRQ��5����WKH�RQO\�VXEVWDQWLYH�UHJUHVVRU�LV�WKH�GXPP\�IRU�(8�PHPEHUVKLS��,W

LV� QRW� VWDWLVWLFDOO\� VLJQLILFDQW� DW� WKH� FRQYHQWLRQDO� FRQILGHQFH� OHYHOV�� LQGLFDWLQJ� WKDW� QR� JURZWK

ERQXV�ZDV�REWDLQHG�E\�EHLQJ�D�PHPEHU�RI�WKH�(8�FRPSDUHG�WR�EHLQJ�D�QRQ�(8�2(&'�FRXQWU\�

5HJUHVVLRQ��5���DOORZV�IRU�DQRWKHU�UHJUHVVRU� LQ�WKLV�UHVSHFW��QDPHO\�WKH�QXPEHU�RI�\HDUV�WKDW�D

FRXQWU\�KDV�EHHQ� D�PHPEHU�RI� WKH�(8�E\� WKH� HQG�RI� WKH� SDUWLFXODU� VWDJH��7KH� OHQJWK�RI�(8�

PHPEHUVKLS�DOVR�DSSHDUV�QRW�WR�EH�VLJQLILFDQW�

-XGJLQJ�WKH�LPSDFW�RI�(8�VROHO\�EDVHG�RQ�D�GXPP\�LV��KRZHYHU��TXHVWLRQDEOH���$OWKRXJK�ZH�DUH

FRQVLGHULQJ�KLJKO\�GHYHORSHG�FRXQWULHV�DQG�FRQWUROOHG�IRU�IL[HG�HIIHFWV�D�GXPP\�PD\�SULPDULO\

FDSWXUH� FRXQWU\� FKDUDFWHULVWLFV� UDWKHU� WKDQ� HIIHFWV� RI� LQWHJUDWLRQ�� 7HVWV� ZKLFK� RQO\� WDNH� LQWR

DFFRXQW�D�PHPEHUVKLS�GXPP\�LQGHHG�LJQRUH�RWKHU� IDFWRUV� LQIOXHQFLQJ�HFRQRPLF�JURZWK�DV�VHW
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RXW�SUHYLRXVO\��VXFK�DV�H�J��LQLWLDO�FRQGLWLRQV��LQYHVWPHQW�VKDUHV�HWF�

7KHUHIRUH��ZH�DXJPHQW�WKH�QHRFODVVLFDO�FRQYHUJHQFH�HTXDWLRQ³WR�EH�PRUH�SUHFLVHO\�HTXDWLRQ����

³ZLWK� WKH� PHPEHUVKLS� DQG� PHPEHUVKLS� OHQJWK� GXPPLHV� �DV� ZHOO� DV� ZLWK� WKH� IL[HG� HIIHFW

GXPPLHV�� LQ� UHJUHVVLRQV� �5��� DQG� �5��� UHVSHFWLYHO\�� 7KH� VFDOH�YDULDEOH� FRQVLGHUHG� KHUH� LV� WKH

DYHUDJH�SRSXODWLRQ�VL]H�LQ�WKH��LQWHJUDWHG��HFRQRP\�DW�WKH�SDUWLFXODU�(8�VWDJH��7KXV��GXULQJ�WKH

%H1H/X[�VWDJH�WKH�VFDOH�IRU�%HOJLXP��WKH�1HWKHUODQGV�DQG�/X[HPERXUJ�LV�WKH�VDPH�DQG�HTXDOV

WKH� DYHUDJH� SRSXODWLRQ� RI� WKH� WKUHH� FRXQWULHV� RYHU� WKH� WLPH� VSDQ� ����������� ZKLOH� RWKHU

FRXQWULHV·�VFDOH�YDULDEOH�HTXDOV�WKHLU�RZQ�DYHUDJH�SRSXODWLRQ�RYHU�WKDW�SHULRG��DQG�VR�IRUWK��7KH

RWKHU� LQGHSHQGHQW�YDULDEOHV�DUH�WKH� ORJ�RI�WKH�DYHUDJH� LQYHVWPHQW�VKDUH�� WKH� ORJ�RI� WKH�DYHUDJH

JURZWK�UDWH�RI�HPSOR\PHQW�SOXV���SHUFHQW��ZKLFK�VKRXOG�EH� LQGLFDWLYH�IRU�[�δ���DQG�WKH� LQLWLDO

LQFRPH�DW�WKH�EHJLQQLQJ�RI�WKH�VWDJH�

7KH�UHVXOWV�RI�WKLV�HVWLPDWLRQ�LQGLFDWH�WKDW�WKHUH�LV�QR�FRQYLQFLQJ�HYLGHQFH�WR�VXSSRUW�WKH�LGHD�RI

D�ORQJ�UXQ�JURZWK�ERQXV�DVVRFLDWHG�ZLWK�(8�PHPEHUVKLS��QRU�ZLWK�PHPEHUVKLS�OHQJWK��HYHQ�LI

FRQWUROOHG� IRU� IDFWRUV� ZKLFK� KDYH� DQ� LPSDFW� RQ� FRXQWULHV·� VWHDG\� VWDWH� LQFRPH� OHYHO�� /DUJHU

FRXQWULHV�DOVR�GR�QRW�VHHP�WR�JURZ�IDVWHU��0RUHRYHU�� WKH�QHRFODVVLFDO�K\SRWKHVHV�DUH�DJDLQ�QRW

UHMHFWHG�E\�WKH�GDWD�
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7DEOH � ³ 3DQHO GDWD HVWLPDWLRQV ������������ 'HSHQGHQW YDULDEOH LV ORJ>\W�\�@� ZLWK \� DQG \W EHLQJ SHU FDSLWD LQFRPH DW WKH

EHJLQQLQJ DQG HQG RI HDFK (8�VWDJH�

UHJUHVVLRQ� �5�� �5�� �5�� �5��

YDULDEOH�
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7LPH GXPPLHV ���

:DOG 7HVW� +�� DOO DUH �

UHMHFWHG

S �������
UHMHFWHG

S �������
UHMHFWHG

S �������
UHMHFWHG

S �������

&RXQWU\ GXPPLHV ����

:DOG 7HVW� +�� DOO DUH �

UHMHFWHG

S �������
UHMHFWHG

S �������
UHMHFWHG

S �������
UHMHFWHG

S �������

� REV ��� ��� ��� ���

5�
DGM ����� � ����� � ����� � ����� �

6(5 ����� ����� ����� �����

:DOG WHVW RI UHVWULFWLRQ�

+�� &��� �&���
³ ³ QRW UHMHFWHG

S �����

QRW UHMHFWHG

S �����

LPSOLHG FDSLWDO VKDUH ³ ³ ����� �����

LPSOLHG VFDOH�HIIHFW ³ ³ ����� �����

LPSOLHG VSHHG RI

FRQYHUJHQFH
³ ³ ����� � ����� �

1RWH� WHVW�VWDW� LQ EUDFNHWV
�� VLJQLILFDQW DW WKH �� SHUFHQW OHYHO� ��� VLJQLILFDQW DW WKH � SHUFHQW OHYHO RU EHWWHU
���IRU DQ DYHUDJH SHULRG OHQJWK RI �� \HDUV

2XU�UHVXOWV�UHODWH�LQ�IDFW�YHU\�ZHOO�WR�WKH�FRQFOXVLRQV�UHDFKHG�LQ�WKH�HPSLULFDO�VWXGLHV�VR�IDU�RQ

WKH� LVVXH�RI�JURZWK�HIIHFWV�RI�(XURSHDQ� LQWHJUDWLRQ��DOWKRXJK� �YLUWXDOO\�DOO�RI� WKHP�ODFN�IRUPDO

WKHRUHWLFDO� UHDVRQLQJ³ERWK� WKH� VSHFLILFDWLRQV� DQG� WKH� FKRVHQ� FRQWURO� YDULDEOHV� DUH� LQWXLWLYHO\

DSSHDOLQJ�EXW�DOVR�XVXDOO\�DG�KRF��,Q�WKH�FURVV�FRXQWU\�OLWHUDWXUH�/DQGDX�>����@�IRU�LQVWDQFH�ILQGV

QR� JURZWK� EHQHILWV� ZKDWVRHYHU� IRU� (8�PHPEHUV� FRPSDUHG� WR� FRXQWULHV� RI� D� VLPLODU� VWDJH� RI

GHYHORSPHQW�ZKR�GLG�QRW� MRLQ� WKH�(8��7KLV� UHFRQFLOHV�ZLWK� WKH�FRQFOXVLRQ�RI�'H�0HOR�HW�� DO�

>����@�ZKR�XVHG�WKH�DG�KRF�%DUUR�>����@�WHFKQLTXH�LQ�D�FURVV�VHFWLRQ�RI�����FRXQWULHV�DQG�GLG

QRW�ILQG�JURZWK�HIIHFWV�DVVRFLDWHG�ZLWK�(8�LQWHJUDWLRQ���+HQUHNVRQ�HW��DO��>����@�UHSRUW�WKDW�WKH

(&�()7$�GXPP\�LV�VLJQLILFDQW�LI�RQH�UXQV�D�FURVV�FRXQWU\�JURZWK�UHJUHVVLRQ�RQ�D�VDPSOH�RI���

FRXQWULHV��7KH\�ILQG�WKDW�WKLV�UHODWLRQ�LV��KRZHYHU��QRW�UREXVW�ZLWK�UHVSHFW�WR�WKH�VHW�RI�FRQWURO

YDULDEOHV� DQG� WKDW� WKHUH� DUH� QR� VLJQLILFDQW� GLIIHUHQFHV� EHWZHHQ� WKH� HIIHFW� RI� (&� RU� ()7$

PHPEHUVKLS� RQ� HFRQRPLF� JURZWK�� %DOGZLQ� >����@�� LQ� FRQWUDVW�� ILQGV� WKDW� FURVV�FRXQWU\� GDWD
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UHYHDO� D� URXJK� FRUUHODWLRQ� EHWZHHQ� WKH� QDWLRQDO� WRWDO� IDFWRU� SURGXFWLYLW\� JURZWK� UDWHV� DQG� WKH

GHJUHH� �DQG�GXUDWLRQ�� RI�(XURSHDQ� ,QWHJUDWLRQ��+RZHYHU�� KLV� H[SORUDWRU\� UHJUHVVLRQV� LQWR� WKLV

SKHQRPHQRQ�SURYH�LQFRQFOXVLYH��DQG�KH�ILQGV�DOPRVW�QR�HFRQRPHWULF�VXSSRUW�IRU�WUDGH�LQGXFHG

WHFKQRORJ\�OHG�JURZWK�DVVRFLDWHG�ZLWK�(XURSHDQ�LQWHJUDWLRQ���,Q�DQ�DWWHPSW�WR�HVWLPDWH�G\QDPLF

HIIHFWV�RI� LQWHJUDWLRQ�EDVHG�RQ�D� WLPH�VHULHV�DQDO\VLV� IRU�VL[� LQWHJUDWLRQ�VFKHPHV� �DPRQJ�ZKLFK

(&�DQG�()7$���%UDGD�DQG�0pQGH]�>����@�DUH�XQDEOH�WR�UHSRUW�WKDW� LQWHJUDWLRQ��H[FHSW�IRU�WKH

/DWLQ� )UHH� 7UDGH� $UHD� �/$)7$�� DQG� WKH� &RXQFLO� IRU�0XWXDO� (FRQRPLF� $VVLVWDQFH� �&0($��

LPSOLHV� IDVWHU� SURGXFWLYLW\� HIIHFWV�� DQG� FRQFOXGH� WKDW� WKH� DUJXPHQW� RI� G\QDPLF� HIIHFWV� FDQQRW

VHUYH�DV�UDWLRQDOH�IRU�LQWHJUDWLRQ�

,9� &21&/86,21

7KH�(XURSHDQ�8QLRQ�KDV�VWHDGLO\�NQRZQ�DQ�LQFUHDVH�LQ�WKH�VL]H�RI�WKH�PDUNHW��$FFRUGLQJ�WR�¶QHZ

JURZWK�WKHRU\·� WKLV� LQWHJUDWLRQ�VKRXOG�KDYH� LQGXFHG�KLJKHU� ORQJ�UXQ�JURZWK�UDWHV�RI�SHU�FDSLWD

LQFRPH³RU�HTXLYDOHQWO\��DJJUHJDWHG�ODERU�SURGXFWLYLW\³LQ�WKH�LQWHJUDWHG�HFRQRP\��1HRFODVVLFDO

JURZWK� WKHRU\�� KRZHYHU�� GLVDJUHHV�ZLWK� WKLV� FRQFOXVLRQ�� LQWHJUDWLRQ³OLNH� DQ\� RWKHU� FKDQJH� LQ

HFRQRPLF�SROLF\³KDV�DW�PRVW�D� WHPSRUDU\�HIIHFW�RQ� WKH�JURZWK�UDWH��7KH� LVVXH� LV�QRW�ZLWKRXW

DQ\�SROLF\�UHOHYDQFH�

%DVHG� RQ� WLPH� VHULHV� GDWD� IRU� WKH� (8� DW� VHYHUDO� VWDJHV�� ZH� LQYHVWLJDWHG� ZKHWKHU� RU� QRW� WKH

LQFUHDVH�LQ�VFDOH�LQGXFHG�SHUPDQHQW�FKDQJHV�LQ�WKH�JURZWK�UDWH�RI�DJJUHJDWH�ODERU�SURGXFWLYLW\�

:H�GLG�ILQG�D�SHUPDQHQW�VKLIW��EXW�LW�ZDV�D�GRZQZDUG�RQH��UDWKHU�WKDQ�DQ�XSZDUG�PRYHPHQW�DV

VXJJHVWHG� E\� QHZ� JURZWK� WKHRU\�� 7KH� VWUXFWXUDO� EUHDN� LV� VLWXDWHG� LQ� ����� ZKHQ� WKH� ((&

FRLQFLGHQWDOO\� HQODUJHG� IRU� WKH� VHFRQG� WLPH��7KH� WLPH� VHULHV� IRU� WKH� JURZWK� UDWH� DUH� VWDWLRQDU\

DURXQG�WKH�WZR�WUHQG�OLQHV�EHIRUH�DQG�DIWHU�WKH�EUHDN�

:H�GR�QRW�SUHWHQG�WR�KDYH�WHVWHG�WKH�QHR�VFKXPSHWHULDQ�HQGRJHQRXV�JURZWK�WKHRU\���:H�KDYH

UDWKHU�SURYLGHG�VRPH�VWDWLVWLFDO�SURSHUWLHV�RI�WKH�(8�JURZWK�WLPH�VHULHV�ZKLFK�DW�OHDVW�DUH�KDUG�WR

UHFRQFLOH�ZLWK�WKLV�QRQ�FRQYH[�¶QHZ·�JURZWK�WKHRU\��,Q�VWHDG��WKH�GDWD�GR�QRW�VHHP�WR�FRQWUDGLFW

D� QHRFODVVLFDO� IUDPHZRUN� LQ� ZKLFK� VFDOH� HIIHFWV� DUH� DEVHQW�� DQG� ZKLFK� GHYRWHV� WKH� VORZGRZQ

VLPSO\� WR� UHGXFWLRQV� LQ� WKH� DYHUDJH� LQYHVWPHQW� VKDUHV� ZKLFK� KDYH� DFFRPSDQLHG� WKH� (8

HQODUJHPHQW�

:H� IRXQG� WKUHH� LPSRUWDQW� LQGLFDWLRQV� ZKLFK� VXSSRUW� WKH� ODWWHU� WKHRU\� LQ� H[SODLQLQJ� WKH� (8

JURZWK�H[SHULHQFH��7KH�VWDWLRQDULW\�SURSHUW\�RI�WKH�JURZWK�UDWHV� LQ�IDFW�FDQ�EH� LQWHUSUHWHG�DV�D
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ILUVW� LQGLFDWLRQ� LQ� IDYRU�RI� WKH�QHRFODVVLFDO� 6RORZ� WKHRU\��$� VHFRQG� LQGLFDWLRQ� FRPHV� IURP� WKH

VLJQLILFDQW�FR�PRYHPHQW�RI�LQYHVWPHQW�VKDUHV�DQG�PHGLXP�UXQ�JURZWK�UDWHV�

7KH� QHRFODVVLFDO�PRGHO³ZKLFK� ZH� DXJPHQWHG� ZLWK� D� VFDOH�YDULDEOH³DOVR� SURYLGHV� XV� ZLWK� D

GLUHFW�WHVWDEOH�HTXDWLRQ��L�H��WKH�FRQYHUJHQFH�HTXDWLRQ��7KLV�HTXDWLRQ�ZDV�HVWLPDWHG�IRU�WKH�SHULRG

���������1RQH�RI�WKH�EXLOW�LQ�QHRFODVVLFDO�K\SRWKHVHV��VSHHG�RI�FRQYHUJHQFH��FDSLWDO�VKDUH��DQG

UHVWULFWLRQV�RQ�WKH�FRHIILFLHQWV��ZHUH�UHMHFWHG��ZKDWHYHU�VFDOH�LQGH[�ZDV�HPSOR\HG��9DULDWLRQV�LQ

WKH�(8�JURZWK�UDWH�EHWZHHQ������DQG������DUH�IRU�RYHU����SHUFHQW�GXH�WR��DQG�ZHOO�GHVFULEHG�E\

FKDQJHV� LQ� RQO\� WZR� IXQGDPHQWDOV�� LQYHVWPHQW� LQ� SK\VLFDO� FDSLWDO� DQG� WKH� JURZWK� UDWH� RI� WKH

ZRUNLQJ�SRSXODWLRQ��7KLV�LV�D�WKLUG�FRQILUPDWLRQ�RI�WKH�WKHRU\�

7KH� (XURSHDQ� XQLILFDWLRQ� PD\� KDYH� OHG� WR� DQ� LQFUHDVH� RI� WUDGH� IORZV�� 3URGXFWV� IURP� HYHU\

PHPEHU�FRXQWU\�DUH�LQGHHG�UHDGLO\�DYDLODEOH�DOO�RYHU�WKH�(8��,Q�WKLV�VHQVH�WKH�XQLILFDWLRQ�PLJKW

KDYH� LQGXFHG� KLJKHU� XWLOLW\� RI� LWV� LQKDELWDQWV�� +RZHYHU�� ZH� DUH� XQDEOH� WR� UHSRUW� WKDW� WKH

XQLILFDWLRQ�FDXVHG�PRUH�UDSLG�JURZWK�RI�SHU�FDSLWD�LQFRPH��RU�HTXLYDOHQWO\��D�VORZHU�SURGXFWLYLW\

VORZGRZQ��FRPSDUHG� WR�RWKHU�QRQ�(8�2(&'�FRXQWULHV�� ,Q�RWKHU�ZRUGV�� DOWKRXJK� LQWHJUDWLRQ

SRVVLEO\�KDG� WUDGH� HIIHFWV� WKHUH�ZHUH�QR�JURZWK� HIIHFWV� DVVRFLDWHG�ZLWK�(8�PHPEHUVKLS��7KLV

UHFRQFLOHV�ZLWK�HDUOLHU�UHSRUWHG�FURVV�FRXQWU\�ILQGLQJV�
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