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 7KH�&HQWUDO�DQG�(DVWHUQ�(XURSHDQ�DFFHVVLRQ�FRXQWULHV�DUH�OLNHO\�WR�SDUWLFLSDWH�LQ�WKH�(XURSHDQ

([FKDQJH�5DWH�0HFKDQLVP����(50����VRRQ�DIWHU�WKHLU�DFFHVVLRQ���$Q�LPSRUWDQW�TXHVWLRQ�ZKLFK

ZLOO� DULVH� LV� WKH� FKRLFH� RI� WKH� DSSURSULDWH� UHIHUHQFH� SDULWLHV�� � 7KLV� SDSHU� DLPV� WR� ILQG�ZD\V� RI

GHDOLQJ�ZLWK�WKLV�LVVXH�

 �

 7KH�UHDO�H[FKDQJH�UDWHV�RI�&((&V�KDYH�EHHQ�DSSUHFLDWLQJ� IRU� WKH� ODVW�GHFDGH�� HVSHFLDOO\�ZKHQ

PHDVXUHG� E\� FRQVXPHU� SULFHV�� � :H� DUJXH� WKDW� WKH� VL]H� RI� WKLV� DSSUHFLDWLRQ� LV� OLQNHG� WR� WKH

H[FKDQJH� UDWH� UHJLPH�� WKH�SHJJHG� FXUUHQFLHV�EHLQJ�PRUH�SURQH� WR� WKLV�SKHQRPHQRQ�� �:H� DOVR

VKRZ�WKDW�WKLV�DSSUHFLDWLRQ�LV�QRW�QHFHVVDULO\�OLQNHG�WR�RYHUYDOXDWLRQ���)LUVW��LW�LV�ODUJHO\�UHGXFHG

ZKHQ�XVLQJ�D�SUR[\�RI� WUDGDEOH�SULFHV�DV�GHIODWRU��DFFRUGLQJ�WR�WKH�´%DODVVD�6DPXHOVRQ�HIIHFWµ�

6HFRQG�� ZH� XVH� D� ODUJH� VDPSOH� RI� HPHUJLQJ� FRXQWULHV� WR� FDOFXODWH� ´QRUPDOµ� OHYHOV� RI� UHDO

H[FKDQJH�UDWHV�WDNLQJ�LQWR�DFFRXQW�WKH�´%DODVVD�HIIHFWµ�DQG�VKRZ�WKDW�&((&�FXUUHQFLHV�GR�QRW

VXIIHU� IURP� V\VWHPDWLF� RYHUYDOXDWLRQ� DFFRUGLQJ� WR� WKLV� QRUP�� VRPH� DSSHDU� WR� EH� XQGHUYDOXHG�

ZKLOH�RWKHUV�DUH�VOLJKWO\�RYHUYDOXHG�

 :H�WKHQ�FDOFXODWH�)XQGDPHQWDO�(TXLOLEULXP�([FKDQJH�5DWHV��XVLQJ�D�PRGHO�RI�WKH�IRUHLJQ�WUDGH

RI�ILYH�&((&V��&]HFK�5HSXEOLF��+XQJDU\��3RODQG��6ORYDN�5HSXEOLF�DQG�6ORYHQLD��DQG�WKHLU�PDLQ

SDUWQHUV��WKH�HXUR�DUHD��WKH�8.��WKH�86��&DQDGD�DQG�-DSDQ��EDVHG�RQ�1,*(0���:H�VKRZ�WKDW

WKH� &((&V� FXUUHQFLHV� RQO\� KDYH� YHU\� VPDOO� PLVDOLJQPHQW�� � 7KLV� LV� GXH� WR� WKH� IDFW� WKDW� WKH

UHVSRQVH�RI�WKHLU�IRUHLJQ�WUDGH�WR�VPDOO�FKDQJHV�LQ�WKH�H[FKDQJH�UDWH�LV�HVSHFLDOO\�KLJK��EHFDXVH�RI

KLJK�GHJUHH�RI�RSHQQHVV�DQG�ODUJH�H[SRUW�SULFH�HODVWLFLWLHV���7KLV�LPSOLHV�WKDW�RQO\�VPDOO�FKDQJHV

RI�H[FKDQJH�UDWHV�DUH�UHTXLUHG�WR�FRUUHFW�ODUJH�PDFURHFRQRPLF�LPEDODQFHV���:H�FKHFNHG�WKDW�WKH

UHVXOWV� DUH� UREXVW� WR� FKDQJHV� LQ� SDUDPHWHUV�� FRQFHUQLQJ� WUDGH� HODVWLFLWLHV� DQG� FXUUHQW� DFFRXQW

WDUJHWV�

 :H�FDQ�FRQFOXGH�WKDW�REVHUYHG�UHDO�H[FKDQJH�UDWHV�RI�WKHVH�ILYH�&((&V�DUH�EURDGO\�LQ�OLQH�ZLWK

IXQGDPHQWDOV�� � 7KHUHIRUH�� LI� WKLV� VLWXDWLRQ� FRQWLQXHV� �� UHIHUHQFH� SDULWLHV� VKRXOG� QRW� EH� YHU\

GLIIHUHQW�IURP�PDUNHW�UDWHV���,I�PRUHRYHU��LQIODWLRQ�LV�VXEGXHG��WKH�SDUWLFLSDWLRQ�WR�(50���ZLOO�EH

SRVVLEOH�� ZLWKRXW� WKH� IHDU� RI� PLVDOLJQPHQWV� LQ� H[FKDQJH� UDWHV� UHVXOWLQJ� LQ� PDFURHFRQRPLF

LPEDODQFHV�DQG�FXUUHQF\�FULVHV�
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GDQV�OH�0pFDQLVPH�GH�&KDQJH�(XURSpHQ��0&(����SHX�DSUqV� OHXU�DGKpVLRQ�� �/D�TXHVWLRQ�GH� OD�SDULWp�GH

UpIpUHQFH�j�UHWHQLU�VH�SRVHUD�DORUV���/·REMHW�GH�FH�WUDYDLO�HVW�GH�WURXYHU�GHV��PDQLqUHV�GH�UpSRQGUH�j�FHWWH

TXHVWLRQ�

 /HV�WDX[�GH�FKDQJH�UpHOV�GHV�3(&2�VH�VRQW�DSSUpFLpV�GXUDQW�OD�GHUQLqUH�GpFHQQLH��SDUWLFXOLqUHPHQW�TXDQG

LOV�VRQW�PHVXUpV�SDU�OHV�SUL[�j�OD�FRQVRPPDWLRQ���1RXV�PRQWURQV�TXH�O·DPSOHXU�GH�FHWWH�DSSUpFLDWLRQ�HVW

OLpH�DX�UpJLPH�GH�FKDQJH��OHV�PRQQDLHV�j�FKDQJHV�IL[HV�pWDQW�OHV�SOXV�WRXFKpHV�SDU�FH�SKpQRPqQH���1RXV

PRQWURQV� pJDOHPHQW� TXH� FHWWH� DSSUpFLDWLRQ� QH� FRUUHVSRQG� SDV� QpFHVVDLUHPHQW� j� XQH� VXUpYDOXDWLRQ�

3UHPLqUHPHQW��HOOH�HVW�ODUJHPHQW�UpGXLWH�ORUVTX·RQ�XWLOLVH�GHV�SUL[�GH�ELHQV�pFKDQJHDEOHV�FRPPH�GpIODWHXU�

FH�TXL�SHUPHW�GH�SUHQGUH�HQ�FRPSWH�O·HIIHW�%DODVVD�6DPXHOVRQ���'HX[LqPHPHQW��QRXV�XWLOLVRQV�XQ�JUDQG

pFKDQWLOORQ�GH�SD\V�pPHUJHQWV�DILQ�GH�FDOFXOHU�GHV�QRUPHV�GH�WDX[�GH�FKDQJH�UpHOV�FDSDEOHV�GH�SUHQGUH�HQ

FRPSWH�O·HIIHW�%DODVVD�6DPXHOVRQ�� �1RXV�PRQWURQV�TXH��VHORQ�FHWWH�QRUPH�� OHV�PRQQDLHV�GHV�3(&2�QH

VRQW�SDV�V\VWpPDWLTXHPHQW�VXUpYDOXpHV���FHUWDLQHV�DSSDUDLVVHQW�VRXV�pYDOXpHV�� OHV�DXWUHV�VRQW� OpJqUHPHQW

VXUpYDOXpHV�

 1RXV� FDOFXORQV� HQVXLWH� GHV� WDX[� GH� FKDQJH� G·pTXLOLEUH� IRQGDPHQWDX[� �)((5��� HQ� XWLOLVDQW� OH� EORF� GH

FRPPHUFH�H[WpULHXU�PRGpOLVp�GDQV�1LJHP�SRXU�FLQT�3(&2��+RQJULH��3RORJQH��5pSXEOLTXHV� WFKqTXH�HW

VORYDTXH�� 6ORYpQLH�� HW� OHXUV� SULQFLSDX[� SDUWHQDLUHV� �]RQH� HXUR�� 5R\DXPH�8QL�� (WDWV�8QLV�� &DQDGD� HW

-DSRQ��� �1RXV�PRQWURQV�TXH� OHV�PRQQDLHV�GH�FHV�3(&2�VH�FDUDFWpULVHQW�SDU�GH�IDLEOHV�GLVWRUVLRQV�� �&H

UpVXOWDW�V·H[SOLTXH�SDU�OD�IRUWH�VHQVLELOLWp�GH�OHXUV�pFKDQJHV�H[WpULHXUV�DX[�YDULDWLRQV�GX�WDX[�GH�FKDQJH��HQ

UDLVRQ�GH�OHXU�GHJUp�G·RXYHUWXUH�pOHYp�HW�GH�IRUWHV�pODVWLFLWpV�SUL[�j�O·H[SRUWDWLRQ���&HFL�LPSOLTXH�TXH�VHXOHV

GH� IDLEOHV� YDULDWLRQV� GX� WDX[� GH� FKDQJH� VRQW� QpFHVVDLUHV� SRXU� FRUULJHU� GHV� GpVpTXLOLEUHV

PDFURpFRQRPLTXHV� LPSRUWDQWV�� 1RXV� WHVWRQV� OD� UREXVWHVVH� GH� FHV� UpVXOWDWV� j� GHV� FKDQJHPHQWV� GH

SDUDPqWUHV�FRQFHUQDQW�OHV�pODVWLFLWpV�GX�FRPPHUFH�H[WpULHXU�HW�OHV�FLEOHV�GH�EDODQFH�FRXUDQWH�

 1RXV� SRXYRQV� FRQFOXUH� TXH� OHV� WDX[� GH� FKDQJH� UpHOV� GH� FHV� FLQT� 3(&2� VRQW�� GH� PDQLqUH� JpQpUDOH�

FRQIRUPHV� DX[� IRQGDPHQWDX[� GH� FHV� pFRQRPLHV�� � $XVVL�� VL� OD� VLWXDWLRQ� HVW� PDLQWHQXH�� OHV� SDULWpV� GH

UpIpUHQFH�QH�GHYUDLHQW� SDV� rWUH� WUqV� GLIIpUHQWHV� GHV� WDX[� GH� FKDQJH� GX�PDUFKp�� �(Q�RXWUH�� VL� O·LQIODWLRQ

GLPLQXH�� OD� SDUWLFLSDWLRQ� GH� FHV� SD\V� DX� 60(� �� VHUD� HQYLVDJHDEOH�� VDQV� FUDLQWH� TXH� GHV� GLVWRUVLRQV� GH

SDULWpV�QH�VXVFLWHQW�GHV�GpVpTXLOLEUHV�PDFURpFRQRPLTXHV�HW�GHV�FULVHV�GH�FKDQJH�
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 7KH�UHDO�H[FKDQJH�UDWHV�RI�&((&V�KDYH�EHHQ�DSSUHFLDWLQJ� IRU� WKH� ODVW�GHFDGH�� HVSHFLDOO\�ZKHQ
PHDVXUHG� E\� FRQVXPHU� SULFHV�� � :H� DUJXH� WKDW� WKH� VL]H� RI� WKLV� DSSUHFLDWLRQ� LV� OLQNHG� WR� WKH
H[FKDQJH� UDWH� UHJLPH�� WKH�SHJJHG� FXUUHQFLHV�EHLQJ�PRUH�SURQH� WR� WKLV�SKHQRPHQRQ�� �:H� DOVR
VKRZ�WKDW�WKLV�DSSUHFLDWLRQ� LV�QRW�QHFHVVDULO\� OLQNHG�WR�RYHUYDOXDWLRQ��)LUVW�� LW� LV� ODUJHO\�UHGXFHG
ZKHQ�XVLQJ�D�SUR[\�RI� WUDGDEOH�SULFHV�DV�GHIODWRU��DFFRUGLQJ�WR�WKH�´%DODVVD�6DPXHOVRQ�HIIHFWµ�
6HFRQG�� ZH� XVH� D� ODUJH� VDPSOH� RI� HPHUJLQJ� FRXQWULHV� WR� FDOFXODWH� ´QRUPDOµ� OHYHOV� RI� UHDO
H[FKDQJH�UDWHV�WDNLQJ�LQWR�DFFRXQW�WKH�´%DODVVD�HIIHFWµ�DQG�VKRZ�WKDW�&((&V�GR�QRW�VXIIHU�IURP
V\VWHPDWLF� RYHUYDOXDWLRQ� DFFRUGLQJ� WR� WKLV� QRUP��:H� WKHQ� FDOFXODWH� )XQGDPHQWDO� (TXLOLEULXP
([FKDQJH�5DWHV��XVLQJ�D�PRGHO�RI� WKH�IRUHLJQ�WUDGH�RI�ILYH�&((&V� �&]HFK�5HSXEOLF��+XQJDU\�
3RODQG��6ORYDN�5HSXEOLF�DQG�6ORYHQLD��DQG�WKHLU�PDLQ�SDUWQHUV�EDVHG�RQ�1,*(0���:H�VKRZ�WKDW
WKHVH� &((&� FXUUHQFLHV� RQO\� KDYH� YHU\� VPDOO� PLVDOLJQPHQW�� � 7KLV� LV� GXH� WR� WKH� IDFW� WKDW� WKH
UHVSRQVH�RI�WKHLU�IRUHLJQ�WUDGH�WR�VPDOO�FKDQJHV�LQ�WKH�H[FKDQJH�UDWH�LV�HVSHFLDOO\�KLJK��EHFDXVH�RI
KLJK�GHJUHH�RI�RSHQQHVV�DQG�ODUJH�H[SRUW�SULFH�HODVWLFLWLHV�

5pVXPp�FRXUW

 /HV�WDX[�GH�FKDQJH�UpHOV�GHV�3(&2�VH�VRQW�DSSUpFLpV�GXUDQW�OD�GHUQLqUH�GpFHQQLH��SDUWLFXOLqUHPHQW�TXDQG

LOV�VRQW�PHVXUpV�SDU�OHV�SUL[�j�OD�FRQVRPPDWLRQ���1RXV�PRQWURQV�TXH�O·DPSOHXU�GH�FHWWH�DSSUpFLDWLRQ�HVW

OLpH�DX�UpJLPH�GH�FKDQJH��OHV�PRQQDLHV�j�FKDQJHV�IL[HV�pWDQW�OHV�SOXV�WRXFKpHV�SDU�FH�SKpQRPqQH���1RXV

PRQWURQV� pJDOHPHQW� TXH� FHWWH� DSSUpFLDWLRQ� QH� FRUUHVSRQG� SDV� QpFHVVDLUHPHQW� j� XQH� VXUpYDOXDWLRQ�

3UHPLqUHPHQW��HOOH�HVW�ODUJHPHQW�UpGXLWH�ORUVTX·RQ�XWLOLVH�GHV�SUL[�GH�ELHQV�pFKDQJHDEOHV�FRPPH�GpIODWHXU�

FH�TXL�SHUPHW�GH�SUHQGUH�HQ�FRPSWH�O·HIIHW�%DODVVD�6DPXHOVRQ���'HX[LqPHPHQW��QRXV�XWLOLVRQV�XQ�JUDQG

pFKDQWLOORQ�GH�SD\V�pPHUJHQWV�DILQ�GH�FDOFXOHU�GHV�QRUPHV�GH�WDX[�GH�FKDQJH�UpHOV�FDSDEOHV�GH�SUHQGUH�HQ

FRPSWH� O·HIIHW� %DODVVD�6DPXHOVRQ�� 6HORQ� FHWWH� QRUPH�� OHV� PRQQDLHV� GHV� 3(&2� QH� VRQW� SDV

V\VWpPDWLTXHPHQW� VXUpYDOXpHV�� 1RXV� FDOFXORQV� HQVXLWH� GHV� WDX[� GH� FKDQJH� G·pTXLOLEUH� IRQGDPHQWDX[

�)((5��� HQ� XWLOLVDQW� OH� EORF� GH� FRPPHUFH� H[WpULHXU� PRGpOLVp� GDQV� 1LJHP� SRXU� FLQT� 3(&2� 3(&2

�+RQJULH�� 3RORJQH�� 5pSXEOLTXHV� WFKqTXH� HW� VORYDTXH�� 6ORYpQLH�� HW� OHXUV� SULQFLSDX[� SDUWHQDLUHV�� � 1RXV

PRQWURQV�TXH�OHV�PRQQDLHV�GH�FHV�3(&2�VH�FDUDFWpULVHQW�SDU�GH�IDLEOHV�GLVWRUVLRQV���&H�UpVXOWDW�V·H[SOLTXH

SDU� OD� IRUWH� VHQVLELOLWp� GH� OHXUV� pFKDQJHV� H[WpULHXUV� j� GH� IDLEOHV� YDULDWLRQV� GH� FKDQJH�� HQ� UDLVRQ� GH� OHXU

GHJUp�G·RXYHUWXUH�pOHYp�HW�GH�IRUWHV�pODVWLFLWpV�SUL[�j�O·H[SRUWDWLRQ�

 -(/�FODVVLILFDWLRQ��)����(��

 .H\�ZRUGV��)XQGDPHQWDO�(TXLOLEULXP�H[FKDQJH�UDWHV��(8�DFFHVVLRQ��WUDQVLWLRQ�
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7KH�HQODUJHPHQW�SURFHVV�RI�WKH�(XURSHDQ�8QLRQ��(8��LV�RQ�WUDFN��VLQFH�DFFHVVLRQ�LV�H[SHFWHG�WR

WDNH� SODFH� LQ� ����� IRU� ��� FRXQWULHV�� RI� ZKLFK� HLJKW� &HQWUDO� DQG� (DVWHUQ� (XURSHDQ� FRXQWULHV

�&((&V��� WKH� &]HFK� 5HSXEOLF�� (VWRQLD�� +XQJDU\�� /DWYLD�� /LWKXDQLD�� 3RODQG�� 6ORYHQLD� DQG

6ORYDNLD���7KLV�ZRXOG�DOORZ�DQ�(8�HQWU\�IRU�WKHVH�FRXQWULHV�E\������������ZLWK�ORQJ�WUDQVLWLRQ

SHULRGV� IRU� WKH� PRVW� GHOLFDWH� DUHDV� VXFK� DV� DJULFXOWXUH� DQG� UHJLRQDO� VXSSRUW�� 7KH� QHZ� (8

PHPEHUV� ZLOO� EH� JLYHQ� D� VSHFLDO� GHURJDWLRQ� WR� DOORZ� WKHP� QRW� WR� (XURSHDQ�0RQHWDU\� 8QLRQ

�(08��� DV�(08�HQWU\� LV� FRQGLWLRQDO� RQ� WKH� UHDOLVDWLRQ� RI� WKH�0DDVWULFKW� FULWHULD�� � 6LQFH� WKHVH

FULWHULD� LQFOXGH� VWDELOLW\� RI� WKH� H[FKDQJH� UDWH� LQVLGH� WKH� (XURSHDQ� ([FKDQJH� 5DWH�0HFKDQLVP

�(50�,,�� IRU� WZR�\HDUV�� VRPH�&((&V�KDYH�DOUHDG\�DVNHG� WR�SDUWLFLSDWH� LQ�(50�,,� DV� VRRQ�DV

WKH\� MRLQ�WKH�(8�� �7KLV�SURVSHFW�RSHQV�XS�WZR�UHVHDUFK� LVVXHV��ILUVWO\�� LQYHVWLJDWLRQ�RI�WKH�EHVW

VWUDWHJLHV� IRU� VWDELOLVLQJ� WKH� H[FKDQJH� UDWHV� RI� WKHVH� FRXQWULHV� DJDLQVW� WKH� HXUR�� VHFRQGO\�

DVVHVVPHQW�RI�WKH�OHYHO�RI�SDULWLHV�ZKLFK�ZRXOG�EH�VXVWDLQDEOH�LQ�WKH�ORQJ�UXQ�

7KH�DFFHVVLRQ�FRXQWULHV�KDYH�DGRSWHG�D�GLYHUVH� UDQJH�RI�H[FKDQJH�UDWH� UHJLPHV�� IURP�FXUUHQF\

ERDUGV�WR�IORDWV���7KLV�LPSOLHV�GLIIHUHQW�WUDQVLWLRQ�SDWKV�WR�WKH�(50��&RXGHUW�DQG�<DQLWFK��������

)RU�LQVWDQFH��FRXQWULHV�ZLWK�D�FXUUHQF\�ERDUG�PLJKW�NHHS�LW�LQ�SODFH�XQWLO�WKHLU�(08�HQWU\��VLQFH

WKH\�FRXOG�DUJXH�WKDW�WKLV�ZDV�D�ZD\�WR�PHHW�WKH�(50�,,�VWDELOLW\�UHTXLUHPHQWV�ZKLOH�UHVSHFWLQJ

YHU\�QDUURZ�PDUJLQV���,Q�WKLV�UHVSHFW��LW�LV�LPSRUWDQW�WR�DVVHVV�ZKHWKHU�WKHLU�IL[HG�H[FKDQJH�UDWHV

DUH�DSSURSULDWH�ZLWK�UHVSHFW�WR�ORQJ�UXQ�IXQGDPHQWDOV�� �,Q�DOO�FDVHV��D�VLPLODU�DVVHVVPHQW�KDV�WR

EH�GRQH�WR�VHW�WKH�FHQWUDO�SDULWLHV�IRU�(50�,,�

7KLV� SDSHU� LV� DLPHG� DW� ILQGLQJ� DSSURSULDWH� ZD\V� WR� GHDO� ZLWK� WKH� LVVXH� RI� UHIHUHQFH� SDULWLHV�

&HQWUDO�SDULWLHV� LQVLGH� WKH� IRUPHU�(50�ZHUH�RIWHQ� FKRVHQ� WR�PDWFK�SDVW� WUHQGV� LQ�SXUFKDVLQJ

SRZHU� SDULW\� �333��� � 7KLV� H[SODLQV� ZK\� UHDOLJQPHQWV� ZHUH� IUHTXHQWO\� VL]HG� WR� ILW� LQIODWLRQ

GLIIHUHQWLDOV� EHWZHHQ� FRXQWULHV�� � 7KLV� 333� QRUP� ZDV� FRQVLGHUHG� DV� DQ� DFFHSWDEOH� EDVLV� IRU

QHJRWLDWLRQV� RQ� SDULWLHV� EHWZHHQ�PHPEHU� FRXQWULHV�� SDUWO\� EHFDXVH� RI� LWV� VLPSOLFLW\� DQG� SDUWO\

EHFDXVH� WKH� HFRQRPLF� VWUXFWXUHV� DQG� SURGXFWLYLW\� SDWWHUQV� RI� WKHVH� FRXQWULHV� ZHUH� UHODWLYHO\

KRPRJHQHRXV���+RZHYHU��333�LV�FOHDUO\�QRW�VXLWHG�WR�FDWFKLQJ�XS�FRXQWULHV�VXFK�DV�&((&V��IRU

ZKLFK� WKH� %DODVVD� HIIHFW� SOD\V� D� PDMRU� UROH� EHFDXVH� RI� KLJK� SURGXFWLYLW\� JURZWK� LQ� WKH

PDQXIDFWXULQJ� VHFWRU� �$UWXV��5LFRHXU� DQG�1LFRODL�� ������$JOLHWWD�� &RXGHUW� DQG�%DXODQW�� ������

2WKHU�DSSURDFKHV��XVLQJ�HTXLOLEULXP�H[FKDQJH�UDWHV�DUH�XVHIXO��+DOSHUQ�DQG�:\SORV]�������(JHUW

DQG� /DKUqFKH�5pYLO� ������� � +RZHYHU� WKH� H[LVWLQJ� SDSHUV� PDLQO\� IRFXVHG� RQ� D� SDUWLFXODU

PHWKRGRORJ\�� WKH� %HKDYLRXUDO� (TXLOLEULXP� ([FKDQJH� 5DWH� �%((5��� EDVHG� RQ� HFRQRPHWULF

HVWLPDWHV�XVLQJ�SDVW�H[FKDQJH�UDWHV�
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:H�SURSRVH� WZR� W\SHV�RI� DSSURDFKHV� IRU� DVVHVVLQJ� WKH�&((&V·� H[FKDQJH� UDWHV�� �7KH� ILUVW� RQH

IRFXVHV�RQ�FRPSHWLWLYHQHVV�LQGLFDWRUV��EDVHG�RQ�WKH�EHKDYLRXU�RI�UHDO�H[FKDQJH�UDWHV��DQG�RQ�WKH

PHDVXUHPHQW� RI� D� %DODVVD�6DPXHOVRQ� HIIHFW� XVLQJ� D� ODUJH� VDPSOH� RI� FRXQWULHV�� � 7KH� VHFRQG

DSSURDFK� LV� EDVHG� RQ� WKH�)XQGDPHQWDO�(TXLOLEULXP�([FKDQJH�5DWH� �)((5��� DV� LQWURGXFHG� E\

:LOOLDPVRQ����������������8QGHU�WKLV�PHWKRG��HTXLOLEULXP�H[FKDQJH�UDWHV�DUH�GHILQHG�DV�WKH�UHDO

HIIHFWLYH�H[FKDQJH�UDWHV�FRQVLVWHQW�ZLWK�WKH�UHDOLVDWLRQ�RI�FXUUHQW�DFFRXQW�WDUJHWV�WKDW�ZRXOG�EH

VXVWDLQDEOH�LQ�WKH�ORQJ�UXQ��DQG�ZLWK�LQWHUQDO�HTXLOLEULXP���7KLV�VHHPV�D�XVHIXO�WUDFN�WR�IROORZ�IRU

WZR� UHDVRQV��)LUVWO\��&((&V�RIWHQ�KDYH� ODUJH� FXUUHQW� DFFRXQW� GHILFLWV�� ,W� LV� QRW� DOZD\V� HDV\� WR

NQRZ� LI� WKHVH�GHILFLWV� DUH� VXVWDLQDEOH� DQG�ZKHWKHU� WKH� H[FKDQJH� UDWH� LV� UHVSRQVLEOH�RU�QRW�� � ,Q

XVLQJ�)((5�PHWKRG��ZH�DUH�DEOH�WR�SURSHUO\�DGGUHVV�WKHVH�LVVXHV�DQG�JLYH�TXDQWLWDWLYH�DQVZHUV�

6HFRQGO\�� LW� KDV� QRW� EHHQ� XVHG� DOUHDG\� IRU� VWXG\LQJ� &((&� H[FKDQJH� UDWHV�� VLQFH� WKH� )((5

FDOFXODWLRQ�UHTXLUHV�PXOWLQDWLRQDO�PRGHOV�WKDW�JHQHUDOO\�DUH�QRW�DYDLODEOH�IRU�LQGLYLGXDO�HPHUJLQJ

FRXQWULHV�� WKHVH� HFRQRPLHV� EHLQJ� RIWHQ� JURXSHG� LQWR� EORFV�� � $V� WKH� � 1,*(0�� � PRGHO� QRZ

LGHQWLILHV� ILYH�PDMRU�&((&V� �3RODQG��+XQJDU\�� WKH�&]HFK�5HSXEOLF��6ORYHQLD� DQG�(VWRQLD���ZH

XVH�LW�WR�JHW�WKH�WUDGH�HODVWLFLWLHV�QHFHVVDU\�WR�FRPSXWH�)((5V��7KH�FDOFXODWLRQV�DUH�PDGH�XVLQJ

WKH�UHVROXWLRQ�PRGHO�FRQVWUXFWHG�E\�%RURZVNL� DQG�&RXKDUGH� �������� �7KLV�PRGHO� DOORZV�XV� WR

PHDVXUH�WKH�VHQVLWLYLW\�RI�WKH�UHVXOWV�WR�GLIIHUHQW�DVVXPSWLRQV�FRQFHUQLQJ�FXUUHQW�DFFRXQW�WDUJHWV

DQG�WUDGH�HODVWLFLWLHV�

7KH�UHVW�RI�WKH�SDSHU�LV�VWUXFWXUHG�DV�IROORZV���6HFWLRQ���GHVFULEHV�KRZ�WKH�VXFFHVVLYH�H[FKDQJH

UDWH�UHJLPHV�LPSOHPHQWHG�E\�WKHVH�FRXQWULHV�KDYH�DIIHFWHG�WKH�UHDO�H[FKDQJH�UDWH��5(5��SDWK���,Q

VHFWLRQ� ��� ZH� GLVFXVV� PHWKRGRORJLFDO� LVVXHV� DVVRFLDWHG� ZLWK� HVWLPDWLQJ� HTXLOLEULXP� H[FKDQJH

UDWHV���6HFWLRQ���GHVFULEHV�WKH�PRGHO�EDVHG�SURFHGXUH�WKDW�ZH�XVH�WR�DVVHVV�WKH�)((5���6HFWLRQ��

SURYLGHV�)((5�FDOFXODWLRQV�IRU�WKH�PDLQ�&((&V���6HFWLRQ���GUDZV�FRQFOXVLRQV�

���(;&+$1*(�5$7(�5(*,0(6�$1'�7+(,5�,03$&7�21�&203(7,7,9(1(66

,Q�WKH� ODVW�GHFDGH�� WKH�FXUUHQFLHV�RI� WKH�&((&V�ILUVW�XQGHUZHQW�D� ODUJH� LQLWLDO� UHDO�GHSUHFLDWLRQ

DQG�WKHQ�D�VXVWDLQHG�DQG�RQ�JRLQJ�UHDO�DSSUHFLDWLRQ���7KLV�JHQHUDO�SDWWHUQ�ZDV�IROORZHG�LQ�PRVW

FRXQWULHV�� �+RZHYHU�� WKH� VL]H�RI� WKH�DSSUHFLDWLRQ�GLIIHUHG� ODUJHO\� DFURVV� FRXQWULHV� DFFRUGLQJ� WR

WKH� H[FKDQJH� UDWH� UHJLPH� WKDW� ZDV� LPSOHPHQWHG�� � 5HDO� DSSUHFLDWLRQ�ZDV� SDUWLFXODUO\� GUDVWLF� LQ

FRXQWULHV�ZLWK�D�SHJ��HVSHFLDOO\�LQ�WKH�HDUO\�SHULRG�RI�VWDELOLVDWLRQ�SROLFLHV���$V�LQIODWLRQ�ZDV�KLJK

DQG�GLG�QRW�GHFUHDVH�LPPHGLDWHO\��WKH�H[FKDQJH�UDWH�SHJ�UHVXOWHG�LQ�D�GUDPDWLF�LQFUHDVH�LQ�WKH�UHDO

�����������������������������������������������������
��1,*(0��1DWLRQDO�,QVWLWXWH�*OREDO�(FRQRPLF�0RGHO��LV�D�PXOWLQDWLRQDO�PRGHO�GHYHORSHG�E\�WKH�1DWLRQDO�,QVWLWXWH
RI�(FRQRPLF�DQG�6RFLDO�5HVHDUFK��1,(65��
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H[FKDQJH�UDWH��5(5����2Q�WKH�ZKROH��KDUG�SHJV��VXFK�DV�FXUUHQF\�ERDUGV��HQWDLOHG�PXFK�KLJKHU

UHDO�DSSUHFLDWLRQ�WKDQ�FUDZOLQJ�SHJV�RU�IORDWV�

�����*HQHUDO�5(5�SDWWHUQV�LQ�&((&V

)RU� WUDQVLWLRQ� FRXQWULHV�� WKHUH� LV� D� FRQVHQVXV� YLHZ� WKDW� WKH� UHDO� H[FKDQJH� UDWHV� KDYH� W\SLFDOO\

IROORZHG� D� 8�VKDSHG� SDWWHUQ� RYHU� WLPH� �DV� HYLGHQFHG� E\� +DOSHUQ�:\SORV]�� ������� $W� WKH

EHJLQQLQJ� RI� WKH� WUDQVLWLRQ�� WKH� 5(5� JHQHUDOO\� UHFRUGHG� D� VXGGHQ� GURS�� GXH� WR� WKH� VWURQJ

QRPLQDO� GHSUHFLDWLRQ� RI� WKH� GRPHVWLF� FXUUHQF\�� � 'HPDQG� IRU� IRUHLJQ� DVVHWV� GUDPDWLFDOO\

LQFUHDVHG��DV�WKH�FRXQWULHV�PRYHG�WR�D�PDUNHW�V\VWHP��DQG�IRUHLJQ�H[FKDQJH�PDUNHWV�DQG�SULFHV

ZHUH�OLEHUDOLVHG�DIWHU�D�ORQJ�SHULRG�RI�DGPLQLVWUDWLYH�FRQWUROV�WKDW�KDG�VHYHUHO\�UHVWUDLQHG�FDSLWDO

PRYHPHQWV���7KLV�VXGGHQ�GHPDQG�IRU�IRUHLJQ�DVVHWV�IRUFHG�WKH�SULFH�RI�WKH�GRPHVWLF�FXUUHQF\�WR

IDOO���,PEDODQFHV�DQG�KLJK�LQIODWLRQ�H[SHFWDWLRQV�UHLQIRUFHG�WKH�IOLJKW�WR�IRUHLJQ�DVVHWV�

7KH� UHDO� H[FKDQJH� UDWHV� VWDUWHG� WR� DSSUHFLDWH� MXVW� DIWHU� WKH� LQLWLDO� VWDELOLVDWLRQ� SHULRG� DQG� WKLV

WUHQG� FRQWLQXHV� WR� WKLV� GD\�� � 6HYHUDO� IRUFHV� KDYH� GULYHQ� WKLV� UHDO� DSSUHFLDWLRQ�� � )LUVW�� ODUJH

DGPLQLVWHUHG� SULFH� KLNHV� IRU� XWLOLWLHV�� UHQWV� DQG� WUDQVSRUWDWLRQ�� HQKDQFHG� E\� HQWHUSULVH

UHVWUXFWXULQJ� DQG� JUHDWHU� ILQDQFLDO� GLVFLSOLQH�� KDYH� LQFUHDVHG� WKH� UHODWLYH� SULFH� RI� QRQ�WUDGDEOHV

DQG� WKXV� SXW� XSZDUG� SUHVVXUH� RQ� GRPHVWLF� SULFHV�� � 6HFRQG�� SURGXFWLYLW\� LQ� WKH� WUDGHG� JRRGV

VHFWRU�KDV�UDSLGO\�LQFUHDVHG�RQFH�FDSLWDO�DFFXPXODWLRQ�KDG�EHJDQ��HVSHFLDOO\�EHFDXVH�RI�ODUJH�)',

LQIORZV���7KLUG��UHWXUQV�RQ�FDSLWDO�LQYHVWPHQW�LQ�WUDQVLWLRQ�HFRQRPLHV�KDYH�EHHQ�SDUWLFXODUO\�KLJK�

DWWUDFWLQJ�IRUHLJQ�FDSLWDO�LQIORZV�ZKLFK�KDYH�DJDLQ�LQGXFHG�DQ�DSSUHFLDWLRQ�RI�WKH�5(5���8QGHU

WKHVH�FLUFXPVWDQFHV��PRVW�&((&V�KDYH�EHHQ�IDFHG�ZLWK�WKH�RSWLRQ�RI�LQWHUYHQLQJ�LQ�WKH�IRUHLJQ

H[FKDQJH�PDUNHW� WR�GDPSHQ� WKH�XSZDUG�SUHVVXUHV� DQG�PDLQWDLQ� WKH� FRPSHWLWLYHQHVV�RI� WUDGHG

JRRGV� RU�� DOWHUQDWLYHO\�� RI� OHDYLQJ� WKH� SROLF\� XQFKDQJHG�� WKHUHE\� UDLVLQJ� WKH� SRVVLELOLW\� RI

XQVXVWDLQDEOH�FXUUHQW�DFFRXQW�GHILFLWV�

�����([FKDQJH�UDWH�UHJLPHV�DQG�WKH�SDWK�RI�WKH�5(5

5(5�DSSUHFLDWLRQ�VHHPV�WR�KDYH�EHHQ�OLQNHG�WR�WKH�IL[LW\�RI�WKH�H[FKDQJH�UDWHV�� �7KH�VWURQJHVW

DSSUHFLDWLRQV� DUH� IRXQG� LQ� FRXQWULHV�ZLWK� KDUG� SHJJHG� H[FKDQJH� UDWHV�� WKH� VPDOOHVW� LQ� IORDWLQJ

H[FKDQJH� UDWH� FRXQWULHV�� �7KLV� UHVXOW� LV� QRW� VXUSULVLQJ� DQG� LV� LQ� OLQH�ZLWK� WKH� ILQGLQJV� RI� RWKHU

UHVHDUFK�RQ�H[FKDQJH�UDWH�UHJLPHV�LQ�HPHUJLQJ�FRXQWULHV��VHH�IRU�H[DPSOH�:LOOLDPVRQ��������

� &XUUHQF\� ERDUG� �&%�� FRXQWULHV� KDYH�PHW� ZLWK� WKH� ODUJHVW� 5(5� DSSUHFLDWLRQ�� � &XUUHQF\

ERDUGV� ZHUH� LPSOHPHQWHG� LQ� (VWRQLD�� LQ� /LWKXDQLD� DQG� ODWHU� LQ� %XOJDULD� LQ� UHVSRQVH� WR

K\SHULQIODWLRQ��ZKLFK�KDG�FDXVHG�D�VHYHUH�FULVLV�RI�FRQILGHQFH�LQ�WKH�QDWLRQDO�FXUUHQF\���6XFK

UHJLPHV�KDYH�FRQWULEXWHG�WR�D�UDSLG�VWDELOLVDWLRQ�RI�SULFHV�DQG�LQ�WKDW�VHQVH�KDYH��\LHOGHG�WKH



�

H[SHFWHG�UHVXOWV���0RUHRYHU��FXUUHQF\�ERDUGV�RI�WKHVH�FRXQWULHV�KDYH�QRW�VXIIHUHG�IURP�WKHLU

XVXDO� GUDZEDFN� FRQFHUQLQJ� WKH� ODFN� RI� FUHGLEOH� H[LW� VWUDWHJLHV� �(LFKHQJUHHQ� DQG� 0DVVRQ�

������� VLQFH� WKH�QDWXUDO� H[LW�RI�&((&�FXUUHQF\�ERDUGV� LV� H[SHFWHG� WR�EH� LQWR�(50�,,� DQG

(08���7KLV�LV�D�PXFK�PRUH�FUHGLEOH�SROLF\�RSWLRQ�WKDQ�DQ�H[LW�XQGHU�PDUNHW�SUHVVXUHV�DV�IRU

$UJHQWLQD� LQ� ������ � +RZHYHU�� &((&V� ZLWK� FXUUHQF\� ERDUGV�PD\� KDYH� VXIIHUHG� IURP� UHDO

DSSUHFLDWLRQ� RI� WKH� H[FKDQJH� UDWH�ZKLFK� LV� DQRWKHU� IUHTXHQW� GUDZEDFN� RI� WKLV� UHJLPH�� �$V

LQIODWLRQ�GLG�QRW�GLVDSSHDU�LQVWDQWDQHRXVO\��D�ODUJH�UHDO�DSSUHFLDWLRQ�RFFXUUHG�LQ�WKH�ILUVW�\HDUV

RI� WKH� FXUUHQF\� ERDUG� DQG� FRXOG� QRW� KDYH� EHHQ� VXEVHTXHQWO\� UHDEVRUEHG� E\� QRPLQDO

GHSUHFLDWLRQ�

/HW� XV�PHDVXUH� WKLV� UHDO� DSSUHFLDWLRQ� E\� H[DPLQLQJ� WKH� LQFUHDVH� LQ� WKH� 5(5� YHUVXV� WKH� HXUR�

FDOFXODWHG�ZLWK�PRQWKO\�GDWD�RQ�FRQVXPHU�SULFHV�DQG�DYHUDJH�QRPLQDO�H[FKDQJH�UDWHV��IURP�WKH

PRQWK�ZKHQ�WKH�FXUUHQF\�ERDUG�ZDV�LQWURGXFHG�WR�'HFHPEHU��������7KH�5(5�KDV�DSSUHFLDWHG

E\������LQ�(VWRQLD�VLQFH�-DQXDU\��������E\�PRUH�WKDQ������LQ�/LWKXDQLD�VLQFH�$SULO������DQG�E\

URXJKO\�����LQ�%XOJDULD�VLQFH�-XO\�������)LJXUH������

7KLV�DSSUHFLDWLRQ�FRXOG�KDYH�OHG�WR�VRPH�RYHUYDOXDWLRQ��GHSHQGLQJ�RQ�WKH�HQWU\�OHYHO���7KLV

K\SRWKHVLV�VKRXOG�EH�H[SORUHG�FDUHIXOO\��HVSHFLDOO\�JLYHQ�WKH�ODUJH�FXUUHQW�DFFRXQW�GHILFLWV�LQ

WKHVH�FRXQWULHV�

� &RXQWULHV�ZLWK�IL[HG�H[FKDQJH�UDWHV�KDYH�DOVR�EHHQ�DIIHFWHG�E\�DSSUHFLDWLRQ�RI�WKHLU

UHDO�H[FKDQJH� UDWHV�� �7KH�/DWYLDQ�FXUUHQF\�DSSUHFLDWHG�E\������DJDLQVW� WKH�HXUR� LQ� UHDO

WHUPV� IURP� -DQXDU\� ����� XQWLO� )HEUXDU\� ������ � 7KH� UHDO� YDOXH� RI� WKH� &]HFK� NRUXQD� DOVR

DSSUHFLDWHG�E\�����GXULQJ�LWV�SHJJHG�SHULRG��IURP�-DQXDU\������WR�$SULO��������7KH�VDPH

SKHQRPHQRQ�RFFXUUHG�LQ�3RODQG�LQ�WKH�HDUO\�QLQHWLHV�GXULQJ�WKH�VWDELOLVDWLRQ�SHULRG��ZKLFK

LQYROYHG�D�SHJ�

�����������������������������������������������������
��7KH�(VWRQLDQ�FXUUHQF\�ERDUG�ZDV�LPSOHPHQWHG�LQ�-XO\�������+RZHYHU�RXU�GDWD�RQO\�EHJLQ�LQ������
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)LJXUH�����5HDO�DQG�1RPLQDO�([FKDQJH�5DWHV�LQ�&((&V������ �-DQXDU\�����
Currency boards
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)LJXUH�����5HDO�DQG�1RPLQDO�([FKDQJH�5DWHV�LQ�&((&V������ �-DQXDU\�����
Pegs

/DWYLD &]HFK�5HSXEOLF
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Crawling Pegs
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April 2001
Float
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April 2000
Float

$Q�LQFUHDVH�LQ�WKH�UHDO�DQG�QRPLQDO�H[FKDQJH�UDWHV�VWDQGV�IRU�DQ�DSSUHFLDWLRQ�
6RXUFH��(&%��,0)�

�� &UDZOLQJ�SHJV�UHO\�RQ�FRQWLQXRXV�QRPLQDO�GHSUHFLDWLRQ�WR�OLPLW�WKH�UHDO�DSSUHFLDWLRQ�WUHQG�

7KLV� UHJLPH� DOORZV� WKH�PRQHWDU\� DXWKRULWLHV� WR� DFKLHYH� D� EDODQFH� EHWZHHQ� WKH� GLVLQIODWLRQ

SROLF\� SURYLGHG� E\� D� SHJ� DQG� WKH� SUHVHUYDWLRQ� RI� FRPSHWLWLYHQHVV�� � 7KH� GHVLUHG� EDODQFH

EHWZHHQ�WKHVH�WZR�WDUJHWV�LV�REWDLQHG�E\�DGMXVWLQJ�WKH�VL]H�RI�WKH�SUH�DQQRXQFHG�GHYDOXDWLRQ

RI� WKH� UHIHUHQFH� UDWH�� �%RWK�+XQJDU\� DQG�3RODQG� DGRSWHG� WKLV� UHJLPH� GXULQJ�PRVW� RI� WKH

QLQHWLHV��EXW�QRQHWKHOHVV�IROORZHG�TXLWH�GLIIHUHQW�VWUDWHJLHV�

,Q�+XQJDU\�� WKH� HPSKDVLV�ZDV�SXW� RQ� FRPSHWLWLYHQHVV��5HDO� DSSUHFLDWLRQ� DJDLQVW� WKH� HXUR

ZDV�NHSW�WR�MXVW������GXULQJ�WKH�FUDZOLQJ�SHJ�SHULRG��EHWZHHQ�-DQXDU\������DQG�$SULO�������

,Q�IDFW��WKH�DQQRXQFHG�GHYDOXDWLRQ�UDWH�ZDV�YROXQWDULO\�VHW�FORVH�WR�WKH�LQIODWLRQ�GLIIHUHQWLDO

SUHFLVHO\� WR� DYRLG� DQ\� UHDO� DSSUHFLDWLRQ�� � $V� LQIODWLRQ� VXEGXHV�� WKH� FUDZO� UDWH� ZDV

SURJUHVVLYHO\�UHGXFHG��$W�WKH�VDPH�WLPH��WKH�PDUJLQV�RI�IOXFWXDWLRQV�KDYH�EHHQ�SURJUHVVLYHO\

HQODUJHG� ZLWK� OLEHUDOLVDWLRQ� RI� FDSLWDO� PRYHPHQWV�� � 7KLV� SURFHVV� UHVXOWHG� LQ� WKH

LPSOHPHQWDWLRQ�RI�D�SHJ�ZLWK�ZLGH�PDUJLQV�RI�±����LQ�$SULO�������ZKLFK�PLPLFV�WKH�(50

��� � 7KLV� ODWHVW� ZLGHQLQJ� RI� WKH� IOXFWXDWLRQ� PDUJLQV� KDV� UHVXOWHG� LQ� D� VWURQJ� QRPLQDO



��

DSSUHFLDWLRQ� RI� WKH� H[FKDQJH� UDWH�� WKDW� KDV� GHYLDWHG� IURP� LWV� FHQWUDO� UDWH� LQ� D� FRQWH[W� RI

XSZDUG�PDUNHW�SUHVVXUH�

,Q�3RODQG��WKH�FUDZOLQJ�SHJ�ZDV�PDLQO\�XVHG�WR�SURYLGH�DQ�DQFKRU�IRU�WKH�GLVLQIODWLRQ�SROLF\�

0RQWKO\� GHYDOXDWLRQ� UDWHV� RI� WKH� UHIHUHQFH� SDULW\� ZHUH� FDOFXODWHG� WR� FRPSHQVDWH� RQO\

SDUWLDOO\�IRU�WKH�IRUHFDVW�LQIODWLRQ�GLIIHUHQWLDO���7KLV�UHVXOWHG�LQ�D�FRQWLQXRXV�UHDO�DSSUHFLDWLRQ

RI� WKH� 3ROLVK� FXUUHQF\�� ZKLFK� ZDV� DFFHSWHG� DV� D� ZD\� WR� LPSRUW� GLVLQIODWLRQ�� � 7KH� UHDO

H[FKDQJH�UDWH�DSSUHFLDWHG�E\�����GXULQJ�WKH�FUDZOLQJ�SHJ�SHULRG��IURP�-DQXDU\������XQWLO

$SULO������ZKHQ�WKH�IORDW�ZDV�LPSOHPHQWHG���+RZHYHU��WKH�FUDZOLQJ�SHJ��FHUWDLQO\�KHOSHG�WR

FRQWDLQ�WKH�UHDO�DSSUHFLDWLRQ�WUHQG���$V�WKH�OLEHUDOLVDWLRQ�RI�FDSLWDO�PRYHPHQWV�PDGH�WKH�SHJ

LQFUHDVLQJO\� GLIILFXOW� WR� PDLQWDLQ�� WKH� IORDW� ZDV� LPSOHPHQWHG�� ZKLFK� UHVXOWHG� LQ� D� VKDUS

QRPLQDO� DSSUHFLDWLRQ�RI� WKH� ]ORW\� LQ� WKH� IROORZLQJ� \HDU�GHVSLWH� D� VXVWDLQHG� LQIODWLRQ� �5(5

LQFUHDVHG�E\������

� 0DQDJHG�IORDWV�DGRSWHG�E\� WKH�RWKHU�FRXQWULHV� VXFK�DV�6ORYDNLD��6ORYHQLD��5RPDQLD�DQG

WKH�&]HFK�5HSXEOLF�IURP������RQZDUGV�DUH�PDLQO\�GHVLJQHG�WR�VWDELOLVH�QRPLQDO�IOXFWXDWLRQV�

ZLWK� IUHTXHQW� IRUHLJQ�H[FKDQJH� LQWHUYHQWLRQV�� ,Q�6ORYDNLD�DQG�5RPDQLD�� WKHUH�ZDV�D� VWURQJ

DSSUHFLDWLRQ�RI� WKHLU�5(5� �ILJXUH� ������ � ,Q�6ORYHQLD�� UHDO� DSSUHFLDWLRQ�ZDV� FRQWDLQHG� E\� DQ

DFWLYH�PDQDJHPHQW�RI�WKH�H[FKDQJH�UDWH�E\�PRQHWDU\�DXWKRULWLHV��GH�IDFWR�FUDZOLQJ�SHJ�WR�WKH

HXUR��
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)LJXUH������5HDO�DQG�1RPLQDO�([FKDQJH�5DWHV�LQ�&((&V������ �-DQXDU\������
Managed Floats
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�����([WHUQDO�DQG�LQWHUQDO�FRPSHWLWLYHQHVV��WKH�%DODVVD�HIIHFW

+RZHYHU��WKLV�UHDO�DSSUHFLDWLRQ�PHDVXUHG�E\�WKH�FRQVXPHU�SULFH�LQGH[��&3,��LV�QRW�HQWLUHO\�VXLWHG

WR� DVVHVVLQJ� WKH� FRPSHWLWLYHQHVV� RI� &((&� HFRQRPLHV�� � $V�� E\� GHILQLWLRQ�� IRUHLJQ� WUDGH� RQO\

LQYROYHV�WUDGDEOHV��WUDGDEOH�SULFHV�VKRXOG�SURYLGH�EHWWHU�GHIODWRUV�WR�FDOFXODWH�UHDO�H[FKDQJH�UDWHV

WKDW�DUH�UHOHYDQW�WR�WKH�PHDVXUHPHQW�RI�H[WHUQDO�FRPSHWLWLYHQHVV�� �)RU�DGYDQFHG�FRXQWULHV�� LW� LV

VRPHWLPHV� SRVVLEOH� WR� DVVXPH� WKDW� WKH� UHODWLYH� SULFHV� RI� WUDGDEOHV� DQG� QRQ�WUDGDEOHV� GR� QRW

GLYHUJH� FRQVLGHUDEO\�� � +RZHYHU�� WKLV� DVVXPSWLRQ� GRHV� QRW� KROG� IRU� &((&V�� � $V� SURGXFWLYLW\

JDLQV�KDYH�EHHQ�FRQFHQWUDWHG�LQ�WKH�WUDGHG�JRRGV�VHFWRU��SULFHV�KDYH�JURZQ�PXFK�OHVV�UDSLGO\�LQ

WKLV� VHFWRU�� PDNLQJ� UHDO� DSSUHFLDWLRQ� PXFK� ZHDNHU� IRU� WUDGHG� JRRGV�� � 6R� ZKHQ� XVLQJ� &3,

GHIODWRUV�� ZH� RYHUHVWLPDWH� WKH� LQFUHDVH� LQ� SULFHV� LQ� WUDGHG� JRRGV� DQG� FRQVHTXHQWO\� ZH� DOVR

RYHUHVWLPDWH�5(5� DSSUHFLDWLRQ� DQG� WKH� ORVV� RI� H[WHUQDO� FRPSHWLWLYHQHVV� IRU� WKLV� VHFWRU�� � 7KLV

SKHQRPHQRQ�� NQRZQ� DV� WKH� %DODVVD� HIIHFW�� H[SODLQV� ZK\� 5(5� DSSUHFLDWLRQ� LQ� FDWFKLQJ�XS

FRXQWULHV�PD\�EH�FRQVLVWHQW�ZLWK�PDLQWDLQHG�FRPSHWLWLYHQHVV�LQ�WUDGHG�JRRGV�

,I�5(5V�ZHUH�GHIODWHG�E\�WUDGHG�JRRG�SULFHV��D�ODUJH�SDUW�RI�WKH�UHDO�DSSUHFLDWLRQ�ZRXOG�SRVVLEO\

GLVDSSHDU���7KLV�LV�WKH�FDVH�IRU�VRPH�FRXQWULHV�ZKHQ�ZH�XVH�WKH�SURGXFHU�SULFH�LQGH[��33,��DV�D

SUR[\�� DV� VKRZQ� LQ� )LJXUHV� ��� � )RU� H[DPSOH�� 5(5� DSSUHFLDWLRQ� GLVDSSHDUV� LQ� +XQJDU\� DQG

6ORYHQLD�ZKHQ�XVLQJ�33,�GHIODWRUV��IURP�-DQXDU\������XQWLO�WKH�ODWHVW�DYDLODEOH�ILJXUH�LQ�$XJXVW

�������DQG�DSSUHFLDWLRQ�LV�KDOYHG�LQ�WKH�&]HFK�DQG�6ORYDN�5HSXEOLFV���'HIODWLQJ�ZLWK�XQLW�ODERXU

FRVWV�LQ�PDQXIDFWXULQJ�ZRXOG�SUREDEO\�\LHOG�VWLOO�ORZHU�5(5�DSSUHFLDWLRQ�

���:+$7�0(7+2'2/2*<�72�(67,0$7(�&((&�(48,/,%5,80�(;&+$1*(�5$7(6"

�����333�DQG�/RQJ�UXQ�%DODVVD�HIIHFW

7KH�UHODWLYH�333�DSSURDFK�WKDW�ZH�KDYH�WDNHQ�DERYH�LQ�DVVHVVLQJ�5(5�DSSUHFLDWLRQ�VXIIHUV�IURP

VHYHUDO� GUDZEDFNV�� � 7KH� PDLQ� RQH� LV� WKH� XQGHUO\LQJ� DVVXPSWLRQ� WKDW� D� KLVWRULFDO� HTXLOLEULXP

EHQFKPDUN� FDQ� EH� GHILQHG�� � $ERYH�� ZH� KDYH� WDNHQ� ����� DV� D� EHQFKPDUN� IRU� PHDVXULQJ� UHDO

DSSUHFLDWLRQ���+RZHYHU��ZH�GR�QRW�NQRZ�LI�LW�LV�DQ�DSSURSULDWH�UHIHUHQFH��6XUHO\��QR�\HDU�EHIRUH

WKH� EHJLQQLQJ� RI� WUDQVLWLRQ� FDQ� EH� WDNHQ� DV� D� UHIHUHQFH�� VLQFH� LQ� WKDW� SHULRG�� WUDGH� DQG� FDSLWDO

IORZV�ZHUH� KHDYLO\� UHVWULFWHG� DQG� UHODWLYH� SULFHV� GLG� QRW� UHIOHFW�PDUNHW� IRUFHV�� �0RUHRYHU�� WKH

LQLWLDO�SHULRG�RI�WUDQVLWLRQ�ZDV�DVVRFLDWHG�ZLWK�YHU\�ODUJH�UHDO�GHSUHFLDWLRQ�DQG�IROORZHG�E\�D�ORQJ

UHDO�DSSUHFLDWLRQ��ZKLFK�PDNHV�WKH�5(5�SDUWLFXODUO\�XQVWDEOH���2QH�ZD\�WR�GHDO�ZLWK�WKLV�VLWXDWLRQ

LV�WR�FKRRVH�D�ORQJ�WHUP�UHIHUHQFH�SHULRG�IRU�UHODWLYH�333��IRU�H[DPSOH��WKH�����������DYHUDJH�

)LJXUHV���FOHDUO\�VKRZ�D�VXVWDLQHG�WUHQG�RI�5(5�DSSUHFLDWLRQ�LQ�PRVW�&((&V�GXULQJ�WKLV�SHULRG�

DW� OHDVW�ZLWK�&3,�GHIODWRUV�� �7KHUHIRUH��UHODWLYH�333�EDVHG�RQ� WKH�DYHUDJH�RI� WKLV�SHULRG�ZRXOG
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VKRZ�VRPH�RYHUYDOXDWLRQ�RI�PRVW�&((&�H[FKDQJH�UDWHV���+RZHYHU��DVLGH�IURP�WKH�SUREOHP�RI

WKH�%DODVVD�HIIHFW��LW�LV�VWLOO�QRW�FOHDU�ZKHWKHU�WKH�ODVW�QLQH�\HDUV�FRQVWLWXWH�DQ�DGHTXDWH�UHIHUHQFH

SHULRG�

7KH�DEVROXWH�YHUVLRQ�RI�333�DOORZV�XV�WR�JHW�ULG�RI�WKLV�SUREOHP�RI�WKH�EHQFKPDUN�SHULRG�DQG

SURYLGHV� XVHIXO� LQVLJKWV� LQWR� WKH� SULFH� GLVFUHSDQFLHV� EHWZHHQ� DFFHVVLRQ� FRXQWULHV� DQG� (8

PHPEHUV�� �:KHQ�FRQYHUWHG�LQWR�WKH�VDPH�FXUUHQF\�DW�WKH�REVHUYHG�H[FKDQJH�UDWHV��SULFH� OHYHOV

DUH�PXFK�ORZHU�LQ�&((&V�WKDQ�LQ�WKH�HXUR�DUHD���7KH�%DODVVD�HIIHFW�H[SODLQV�D�ODUJH�SDUW�RI�WKLV

GLVFUHSDQF\��ZKLFK�UHIOHFWV�WKH�GLIIHUHQFH�LQ�UHODWLYH�SURGXFWLYLW\�LQ�WUDGDEOHV�DQG�QRQ�WUDGDEOHV

EHWZHHQ�DQ�HPHUJLQJ�FRXQWU\�DQG�D�PRUH�DGYDQFHG�RQH��,W�LV�LQWHUHVWLQJ�WR�DVVHVV�ZKHWKHU�WKHVH

SULFH�GLVFUHSDQFLHV� DUH� LQ� OLQH�ZLWK�ZKDW� LV� REVHUYHG� LQ�RWKHU� HPHUJLQJ� FRXQWULHV� �$JOLHWWD� DQG

%DXODQW��������

2QH�ZD\�RI�GRLQJ�WKLV�LV�WR�FRPSDUH�WKH�UHODWLYH�SULFH�OHYHOV�RI�GLIIHUHQW�HPHUJLQJ�FRXQWULHV�ZLWK

VLPLODU� GHYHORSPHQW� OHYHOV� DQG� WR� VHH� LI� WKH\� DUH� LQ� OLQH� ZLWK� WKRVH� RI� WKH� &((&V�� � )LJXUH� �

SURYLGHV�WKLV�FRPSDULVRQ�E\�VRUWLQJ�FRXQWULHV�E\�WKHLU�*'3�SHU�FDSLWD�RQ�WKH�KRUL]RQWDO�D[LV�DQG

E\�WKHLU�SULFH� OHYHO�UHODWLYH�WR�WKH�HXUR�DUHD�RQ�WKH�YHUWLFDO�D[LV�� �'DWD�ZHUH�H[WUDFWHG�IURP�WKH

&(3,,�&+(/(0� GDWDEDVH� DQG� FRQFHUQ� WKH� \HDU� ������ �*'3� SHU� FDSLWD� LV� H[SUHVVHG� LQ� 333

WHUPV�� �5HODWLYH�SULFH� OHYHOV�RI�GLIIHUHQW�FRXQWULHV�DUH�FDOFXODWHG�E\�GLYLGLQJ�*'3� LQ�GROODUV�E\

*'3�LQ�333��UHODWLYHO\�WR�WKH�HXUR�DUHD�
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)LJXUH����333�*'3�SHU�FDSLWD�DQG�SULFH�OHYHOV��UHODWLYH�WR�WKH�HXUR�DUHD���\HDU�����
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����$OO�GDWD�DUH�WDNHQ�LQ�ORJDULWKP�
6RXUFH��$XWKRUV·�FDOFXODWLRQV�ZLWK�GDWD�H[WUDFWHG�IURP�WKH�&(3,,�&+(/(0�GDWDEDVH

7KH�UHJUHVVLRQ�OLQH�VKRZV�WKH�ILWWHG�UHODWLYH�SULFH�OHYHO�IRU�D�JLYHQ�UHODWLYH�*'3�SHU�FDSLWD���,W�LV

FDOFXODWHG�IRU�D�VDPSOH�RI�����GHYHORSLQJ�DQG�HPHUJLQJ�FRXQWULHV�ZKLFK��LQFOXGHV�DOO�FRXQWULHV�LQ

WKH�ZRUOG�ZLWK�D�333�*'3�VPDOOHU� WKDQ� WKH�RQH�RI� WKH�HXUR�DUHD�� H[FHSW�PLFUR�VWDWHV� �RI� OHVV

WKDQ�RQH�PLOOLRQ�UHVLGHQWV��DQG�D�IHZ�RXWOLHUV��

( ) ( ) 0.244R   ;       9919.2 capitaper  GDP Log  0.2448level PriceLog  2

(27.3) 
i

 (6.2)
i =+= ���

7KH�VORSH�RI�WKH�UHJUHVVLRQ�OLQH�LV�FORVH�WR�WKH�RQH�REWDLQHG�LQ�RWKHU�HVWLPDWHV�RI�%DODVVD�HIIHFWV

RQ� ODUJH� VDPSOHV� �IRU� H[DPSOH�� 5RJRII�� ������ &RXGHUW�� ������� � 7KH� ILWWHG� YDOXHV� FRXOG� EH

LQWHUSUHWHG�DV� D� UHIHUHQFH� IRU� D�333�SDULW\� WDNLQJ� LQWR�DFFRXQW� WKH�%DODVVD� HIIHFW� VLQFH� UHODWLYH

SULFH�OHYHOV�DUH�DGMXVWHG�IRU�GLIIHUHQW�OLYLQJ�VWDQGDUGV���7KHUHIRUH��FRXQWULHV�DERYH�WKH�UHJUHVVLRQ

�����������������������������������������������������
��%RVQLD�+HU]HJRYLQD��&URDWLD�� ,UDN��/HEDQRQ��/LE\D��0DFHGRQLD��0RQJROLD�1RUWK�.RUHD�� 6HUELD�0RQWHQHJUR��:H
KDYH�H[FOXGHG�WKHVH�FRXQWULHV�IURP�WKH�VDPSOH��EHFDXVH�WKH\�KDYH�YHU\�GLVWRUWHG�SULFHV���7KLV�LV�GXH�WR�WKH�IDFW�WKDW
HLWKHU�WKH\�KDYH�H[SHULHQFHG�D�ZDU�UHFHQWO\��RU�WKH\�DUH�YHU\�FORVHG�FRXQWULHV�
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OLQH� PD\� EH� FRQVLGHUHG� WR� KDYH� DQ� RYHUYDOXHG� H[FKDQJH� UDWH� UHODWLYH� WR� WKLV� QRUP�� ZKHUHDV

FRXQWULHV�EHORZ�WKH�OLQH�DUH�WKRXJKW�WR�KDYH�DQ�XQGHUYDOXHG�H[FKDQJH�UDWH�

5HVXOWV� VKRZ� WKDW� PDQ\� /DWLQ� DQG� &HQWUDO� $PHULFD� FRXQWULHV� �$UJHQWLQD�� %UD]LO�� *XDWHPDOD�

0H[LFR����3HUX��9HQH]XHOD��8UXJXD\�EXW�QRW�&ROXPELD��DUH�DERYH�WKH�UHJUHVVLRQ�OLQH���7KXV��WKH\

DUH�GHHPHG�WR�KDYH�KDG�DQ�RYHUYDOXHG�H[FKDQJH�UDWH�LQ�WKH�FRQVLGHUHG�\HDU��������)RU�H[DPSOH�

WKH�$UJHQWLQHDQ� SHVR�ZDV� RYHUYDOXHG� E\� ���� LQ� ������ � EHIRUH� LWV� VKDUS� GHYDOXDWLRQ� RI� �����

&RQYHUVHO\�� VHYHUDO� $VLDQ� FRXQWULHV�� OLNH� 7KDLODQG�� ,QGRQHVLD� DQG� &KLQD�� KDG� DQ� XQGHUYDOXHG

H[FKDQJH�UDWH�LQ��������7KH�&((&V�DSSHDUHG�WR�EH�LQ�D�PHGLXP�SRVLWLRQ�DURXQG�WKH�UHJUHVVLRQ

OLQH�

7KH�UHVXOWV�DUH�PRUH�GHWDLOHG��IRU�&((&V�LQ�7DEOH����ZKLFK�GLVSOD\V�UHODWLYH�*'3��SULFH� OHYHOV

DQG�HVWLPDWHG�PLVDOLJQPHQWV�IRU�&((&V���7KHVH�UHVXOWV�VKRZ�WKDW�LI�ZH�DGRSW�WKH�QRUP�JLYHQ�E\

WKH�DERYH�UHJUHVVLRQ��WKH�&]HFK�DQG�6ORYDN�5HSXEOLFV��+XQJDU\��%XOJDULD��5RPDQLD�DQG�(VWRQLD

KDG�XQGHUYDOXHG�FXUUHQFLHV�UHODWLYH�WR�WKH�HXUR�LQ�������ZKHUHDV�3RODQG���/LWKXDQLD��/DWYLD�DQG

6ORYHQLD�KDG�VOLJKWO\�RYHUYDOXHG�FXUUHQFLHV�

7DEOH����333�*'3�SHU�FDSLWD�DQG�SULFH�OHYHOV��UHODWLYH�WR�WKH�HXUR�DUHD��IRU�&((&V

(XUR�DUHD ��� 5HODWLYH�333�*'3�SHU
FDSLWD

5HODWLYH�SULFH�OHYHOV &DOFXODWHG�PLVDOLJQPHQW
LQ������
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����8SGDWHG�ZLWK�FKDQJHV�LQ�H[FKDQJH�UDWHV�DQG�FRQVXPHU�SULFH�LQGH[HV�EHWZHHQ�\HDU������DQG������
�����2EVHUYHG�UHODWLYH��SULFH�OHYHOV�OHVV�ILWWHG�YDOXHV�REWDLQHG�E\�DSSO\LQJ�UHJUHVVLRQ�����WR�UHODWLYH�333�*'3�JLYHQ�LQ�WKH�WDEOH����$��SOXV
VLJQ�LQGLFDWHV�RYHUYDOXDWLRQ��D�PLQXV�VLJQ�LQGLFDWHV�XQGHUYDOXDWLRQ
6RXUFH��&(3,,�&+(/(0��,0)��,)6��'DWDVWUHDP��DXWKRUV·�FDOFXODWLRQV�
 

,Q�DOO�&((&V��H[FHSW�/DWYLD���WKH�UDSLG�DSSUHFLDWLRQ�RI�WKH�UHDO�H[FKDQJH�UDWH�LQ������KDV�OHG�WR

KLJKHU�SULFH� OHYHOV� UHODWLYH� WR� WKH�HXUR�DUHD� WKDQ� LQ������� �7KLV�KDV� UHVXOWHG�HLWKHU� LQ� LQFUHDVHG

RYHUYDOXDWLRQ�RU�LQ�DQ�DEVRUSWLRQ�RI�WKH�IRUPHU�XQGHUYDOXDWLRQ��DV�VKRZQ�LQ�WKH�ODVW�FROXPQ�RI

7DEOH�����7KLV�LV�HVSHFLDOO\�WUXH�LQ�3RODQG��ZKHUH�WKH�QRPLQDO�H[FKDQJH�UDWH�DSSUHFLDWHG�E\����
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DJDLQVW�HXUR��DOWKRXJK�LQIODWLRQ�ZDV�KLJKHU�WKDQ�LQ�WKH�HXUR�DUHD���WKLV�UHVXOWHG�LQ�D�VKDUS�LQFUHDVH

LQ�WKH�RYHUYDOXDWLRQ�RI�WKH�]ORW\�

,Q�VXPPDU\��333�SURYLGHV�XV�ZLWK�SRVVLEOH�DVVHVVPHQWV�RI�PLVDOLJQPHQW�� �7KH�UHODWLYH�YHUVLRQ

VKRZV�VRPH�RYHUYDOXDWLRQ�LI�WKH�ODVW�QLQH�\HDUV�DUH�WDNHQ�DV� WKH�UHIHUHQFH�SHULRG��DOWKRXJK�WKLV

HIIHFW� LV�GDPSHQHG�ZKHQ�WUDGDEOH�SULFHV�DUH�XVHG�DV�GHIODWRUV�� �7KH�DEVROXWH�333�FRUUHFWHG�IRU

%DODVVD� HIIHFWV� DOVR� SRLQWV� WR� VRPH� RYHUYDOXDWLRQ� RI� &((&� H[FKDQJH� UDWHV� UHODWLYH� WR� RWKHU

HPHUJLQJ�DUHDV�ZLWK�VLPLODU�*'3�SHU�FDSLWD�OHYHOV�

+RZHYHU�� WKLV� 333� DSSURDFK� LV� QRW� VXIILFLHQW�� IRU� LW� DVVXPHV� WKDW� WKHUH� LV� QR� FKDQJH� LQ� WKH

IXQGDPHQWDOV�WKDW�FRXOG�DIIHFW�WKH�H[WHUQDO�FXUUHQW�DFFRXQW�DQG�KHQFH�WKH�HTXLOLEULXP�H[FKDQJH

UDWH���6XFK�FKDQJHV�LQ�IXQGDPHQWDOV�GR�PDWWHU�LQ�WKH�FRQWH[W�RI�WUDQVLWLRQ�HFRQRPLHV�XQGHUJRLQJ

UDSLG�VWUXFWXUDO�WUDQVIRUPDWLRQ���7KLV�FRQVLGHUDWLRQ�OHG�XV�WR�VHDUFK�IRU�DOWHUQDWLYH�PHWKRGV�

������7DNLQJ�WKH�HIIHFWV�RI�IXQGDPHQWDOV�LQWR�DFFRXQW

7KHUH�DUH�WZR�PDLQ�DSSURDFKHV�IRU�WDNLQJ�DFFRXQW�RI�WKH�HIIHFWV�RI�HFRQRPLF�IXQGDPHQWDOV�RQ

WKH�HTXLOLEULXP�H[FKDQJH�UDWHV�� �7KHVH� WZR�DOWHUQDWLYH�DSSURDFKHV�VKDUH� WKH�VDPH�GHILQLWLRQ�RI

WKH�HTXLOLEULXP�H[FKDQJH�UDWH��WKDW�LV��WKH�OHYHO�RI�WKH�UHDO�H[FKDQJH�UDWH�FRQVLVWHQW�ZLWK�LQWHUQDO

HTXLOLEULXP��LQ�WHUPV�RI�WKH�JRRGV�DQG� ODERXU�PDUNHWV��DQG�H[WHUQDO�HTXLOLEULXP��LQ� WHUPV�RI�D

VXVWDLQDEOH� FXUUHQW� DFFRXQW��� � 7KH� ILUVW� RI� WKHVH�� WKH� �)XQGDPHQWDO� (TXLOLEULXP� ([FKDQJH� 5DWH�

�)((5��DSSURDFK��FRQVLVWV�LQ�FDOFXODWLQJ�WKH�UHDO�H[FKDQJH�UDWH�WKDW�ZRXOG�JHQHUDWH��HTXLOLEULXP

FXUUHQW� DFFRXQWV�� XQGHU� GRPHVWLF� HTXLOLEULXP�� � 7KH� VHFRQG� LV� WKH� �%HKDYLRXUDO� (TXLOLEULXP

([FKDQJH� 5DWH�� �%((5�� DSSURDFK�� ZKLFK� FRQVLVWV� LQ� HVWLPDWLQJ� DQ� HFRQRPHWULF� PRGHO� WKDW

LQFOXGHV�IXQGDPHQWDO�YDULDEOHV�DQG�LQ�FRPSXWLQJ�WKH�ILWWHG�YDOXH�RI�WKH�PRGHO�

7KHVH� WZR� DSSURDFKHV� DUH� QRW� LQFRQVLVWHQW� ZLWK� WKH� SUHVHQFH� RI� D� %DODVVD�6DPXHOVRQ� HIIHFW�

*HQHUDOO\�� %((5� HVWLPDWHV� GLUHFWO\� LQFOXGH� WKLV� HIIHFW� DV� DQ� H[SODQDWRU\� YDULDEOH� RI� WKH

HTXLOLEULXP�H[FKDQJH�UDWH���)((5�HVWLPDWHV�GR�QRW�WDNH�LW�LQWR�DFFRXQW�GLUHFWO\��DOWKRXJK�ZH�PD\

FRQVLGHU� WKDW� WKH\� GR� LW� LPSOLFLWO\�� � ,QGHHG�� WKH\� PHDVXUH� ZKHWKHU� WKH� UHDO� H[FKDQJH� UDWH� LV

FRQVLVWHQW� ZLWK� D� VXVWDLQDEOH� GHILFLW�� ZKLFK� LV� DQRWKHU� ZD\� RI� VROYLQJ� WKH� VDPH� SUREOHP�� � ,Q

GLUHFWO\� FRPSXWLQJ� D� %DODVVD� HIIHFW�� ZH� WU\� WR� GHWHUPLQH� WKH� H[WHQW� WR� ZKLFK� WKH� 5(5

DSSUHFLDWLRQ�FDQ�EH�DWWULEXWHG�WR�SURGXFWLYLW\�JURZWK�DQG�WKH�H[WHQW�WR�ZKLFK�LW�UHVXOWV�LQ�D�ORVV

RI�FRPSHWLWLYHQHVV���,Q�FRPSXWLQJ�)((5��ZH�DUH�DEOH�WR�DVVHVV�WKH�FRPSHWLWLYHQHVV�RI�WKH�5(5

E\�HYDOXDWLQJ�LWV�FRQVHTXHQFHV�RQ�WKH�H[WHUQDO�DFFRXQWV����7KHUHIRUH��LI�WKHUH�LV�D�VWURQJ��%DODVVD

HIIHFW�� DV� LW� LV� VXVSHFWHG� LQ�&((&V�� WKH� UHDO� H[FKDQJH� UDWH� DSSUHFLDWLRQ� VKRXOG� QRW� QHFHVVDULO\

�����������������������������������������������������
��+RZHYHU��DV� WKH� WUDGH�HODVWLFLWLHV�XVHG�IRU�FRPSXWLQJ�)((5V�DUH�FRQVWDQW��ZH� LPSOLFLWO\� DVVXPH� WKDW� WKH�%DODVVD
HIIHFW�LV�DOVR�FRQVWDQW�DQG�WKHUHIRUH�GR�QRW�WDNH�LQWR�DFFRXQW�D�SRVVLEO\�GHFOLQLQJ�%DODVVD�HIIHFW�



��

PDNH� WKH� FXUUHQW� DFFRXQW�PRYH� WR� XQVXVWDLQDEOH� OHYHOV�� DQG� WKH� )((5�ZRXOG� EH� LQ� OLQH�ZLWK

REVHUYHG�H[FKDQJH�UDWHV�

7KH�HPSLULFDO� OLWHUDWXUH�IRU�HPHUJLQJ�FRXQWULHV�JHQHUDOO\� IRFXVHV�RQ� WKH�%((5�DSSURDFK�� �7KH

VHPLQDO�ZRUN�LQ�WKLV�DUHD�ZDV�GRQH�DW�WKH�EHJLQQLQJ�RI�WKH�����V�E\�(GZDUGV��(GZDUGV�������

WKURXJK�WKH�HVWLPDWLRQ�RI�DQ�LQWHUWHPSRUDO�JHQHUDO�HTXLOLEULXP�PRGHO�RI�D�VPDOO�HFRQRP\���7KH

(GZDUGV�5(5� �(5(5�� LV�GHILQHG�DV� WKH� UHODWLYH�SULFH�RI� WUDGDEOHV� WR�QRQ�WUDGDEOHV� WKDW�� FHWHULV

SDULEXV�� UHVXOWV� LQ� WKH� VLPXOWDQHRXV� DWWDLQPHQW�RI� LQWHUQDO� �FOHDULQJ�RI� WKH�QRQ�WUDGDEOH�PDUNHW�

DQG� H[WHUQDO� HTXLOLEULXP� �ZKLFK� FRUUHVSRQGV� WR� D� QRQ�QHJDWLYH� QHW� SUHVHQW� YDOXH� RI� IXWXUH

FXUUHQW� DFFRXQWV��� � ,Q� WKH� ORQJ� UXQ�� WKH�(5(5� LV� LQIOXHQFHG�E\� D� VHW� RI� IXQGDPHQWDO� YDULDEOHV

VXFK� DV� WKH� WHUPV� RI� WUDGH�� JRYHUQPHQW� FRQVXPSWLRQ� RI� QRQ�WUDGDEOHV�� FRQWUROV� RYHU� FDSLWDO

IORZV��WUDGH�UHVWULFWLRQV�DQG�H[FKDQJH�FRQWUROV��WHFKQLFDO�SURJUHVV�DQG�WKH�UDWLR�RI�LQYHVWPHQW�WR

*'3���,Q�WKH�VKRUW�UXQ��WKH�UHDO�H[FKDQJH�UDWH�DGMXVWV�WRZDUGV�WKH�HTXLOLEULXP�UDWH�DW�D�VSHHG�WKDW

GHSHQGV�RQ�WKH�WLPH�QHHGHG�IRU�UHODWLYH�SULFHV�LQ�WKH�HFRQRP\�WR�DGMXVW�

+DOSHUQ�DQG�:\SORV]��������GHYHORSHG�D�PRGHO�LQ�ZKLFK�HTXLOLEULXP�GROODU�ZDJHV�DUH�HVWLPDWHG

IRU� WUDQVLWLRQ� FRXQWULHV�� � (TXLOLEULXP� GROODU� ZDJHV� DUH� LQWHUSUHWHG� DV� IXOO� HPSOR\PHQW� ZDJHV

FRQVLVWHQW�ZLWK�D�FRXQWU\
V�FDSLWDO�HQGRZPHQW���7KH\�DUH�HVWLPDWHG�E\�UHJUHVVLQJ�REVHUYHG�ZDJHV

RQ�SURGXFWLYLW\�DQG�KXPDQ�FDSLWDO�SUR[LHV�XVLQJ�D�SRROHG�FURVV�VHFWLRQ�WLPH�VHULHV�VDPSOH�RI���

FRXQWULHV���7KHLU�UHVXOWV�VXJJHVW�WKDW�LQ�PRVW�FDVHV��WKH�LQLWLDO�XQGHUYDOXDWLRQ�ZDV�QRW�FRPSOHWHO\

UHYHUVHG�E\�WKH�HQG�RI�������GHVSLWH�FRQVLGHUDEOH�FXPXODWHG�UHDO�DSSUHFLDWLRQ���,Q�WKDW�VHQVH��WKH

�����REVHUYHG� GROODU�ZDJHV� UHPDLQHG� EHORZ� HVWLPDWHG� HTXLOLEULXP� GROODU�ZDJHV�� � 7KH� DXWKRUV

LQWHUSUHWHG�WKH�SURFHVV�RI�UHDO�DSSUHFLDWLRQ�DV�WKH�FRPELQDWLRQ�RI�D�UHWXUQ�WR�HTXLOLEULXP��OLQNHG

WR� LQLWLDO� XQGHUYDOXDWLRQ� DQG� WKH� %DODVVD� HIIHFW�� DQG� DQ� HTXLOLEULXP� DSSUHFLDWLRQ� GXH� WR� UDSLG

JDLQV�LQ�HIILFLHQF\�

:KLOH� WKHVH� HFRQRPHWULF� DSSURDFKHV� FDQ� SURYLGH� XVHIXO� LQVLJKWV� LQWR� &((&� HTXLOLEULXP

H[FKDQJH�UDWHV��WKH\�IRFXV�RQ�WKH�UHODWLYH�SULFH�RI�WUDGDEOHV�WR�QRQ�WUDGDEOHV�RU�WKH�UHDO�ELODWHUDO

H[FKDQJH�UDWH�DQG�DV�VXFK�GR�QRW�WDNH�LQWR�DFFRXQW�WKH�XVXDO�UHDO�HIIHFWLYH�H[FKDQJH�UDWH��ZKLFK

LV� D�PRUH� UHOHYDQW� FRQFHSW� IRU� H[DPLQLQJ� JHQHUDO�PRYHPHQWV� LQ� WKH� FXUUHQW� DFFRXQW� EDODQFH�

(YHQ�PRUH� LPSRUWDQWO\��DV� WKHVH�DSSURDFKHV� UHO\�RQ�D�PRGHO�RI� D� VPDOO� HFRQRP\�� WKH\�GHOLYHU

HVWLPDWHV�RI�HTXLOLEULXP�H[FKDQJH�UDWHV�RQO\�RQ� WKH�EDVLV�RI� WKH�VSHFLILF�GLVHTXLOLEULXP� LQ�HDFK

FRXQWU\� DQG� LJQRUH� PDFURHFRQRPLF� OLQNDJHV� EHWZHHQ� FRXQWULHV�� � 6XFK� OLQNDJHV� PDWWHU� LQ� WKH

FRQWH[W�RI�WKH�&((&V
�DFFHVVLRQ�WR�WKH�(XURSHDQ�8QLRQ�

�����$�)((5�DSSURDFK
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7KHVH�FDYHDWV�RI�WKH�%((5�DSSURDFK�OHG�XV�WR�XVH�DQ�DOWHUQDWLYH�PHWKRG�7KH��PDLQ�DGYDQWDJH�RI

)((5�LV�WR�SURYLGH�D�PXOWLODWHUDO�IUDPHZRUN�IRU�FDOFXODWLQJ�HTXLOLEULXP�HIIHFWLYH�H[FKDQJH�UDWHV

FRQVLVWHQW�DW�D�ZRUOG�OHYHO���8QGHU�WKLV�DSSURDFK��WKH�H[FKDQJH�UDWH�PLVDOLJQPHQW�GHSHQGV�RQ�WKH

LPEDODQFHV� ERWK� RI� WKH� FRXQWU\� LQYROYHG� DQG� RI� WKH� RWKHU� FRXQWULHV�� � 7KLV� )((5� PHWKRG�

LQWURGXFHG�E\�:LOOLDPVRQ���������LV�DOVR�XVHG�E\�WKH�,0)�IRU�UHJXODUO\�FRPSXWLQJ�H[FKDQJH�UDWH

DVVHVVPHQWV�IRU�PDLQ�FXUUHQFLHV�

+RZHYHU��WKLV�DSSURDFK�UHPDLQV�GLIILFXOW�WR�DSSO\�WR�&((&V��IRU�VHYHUDO�UHDVRQV��)LUVW��HVWLPDWHV

DUH� VHQVLWLYH� WR� WKH� WUDGH� HODVWLFLWLHV� XVHG� DQG� WKHVH� DUH� DVVXPHG� WR� EH� FRQVWDQW� RYHU� WLPH�

&KDQJHV� LQ� SURGXFWLYLW\�� FDSLWDO� VWRFNV�� WDVWHV�� HWF��� ZKLFK�ZRXOG� LQ� JHQHUDO� LPSO\� D� FKDQJH� LQ

WUDGH� HODVWLFLWLHV� DQG� WKHQ� LQ� HTXLOLEULXP� UDWHV�� DUH� WKHQ� QHJOHFWHG�� 6XFK� FKDQJHV� SUHVXPDEO\

PDWWHU�LQ�WKH�FRQWH[W�RI�&((&V�XQGHUJRLQJ�UDSLG�VWUXFWXUDO�WUDQVIRUPDWLRQ�

$QRWKHU� SUREOHP� LQ� WKH� GHWHUPLQDWLRQ� RI� WKH� IXQGDPHQWDO� HTXLOLEULXP� H[FKDQJH� UDWH� LV� WKH

GHILQLWLRQ�RI�OHYHOV�IRU�LQWHUQDO�DQG�H[WHUQDO�EDODQFHV��)LUVW�RI�DOO��DV�UHJDUGV�LQWHUQDO�LPEDODQFHV�

,VDUG�DQG�)DUXTHH��������UHFRPPHQG�FRPSXWLQJ�GRPHVWLF�RXWSXW�JDSV��ZKLFK�DUH�QRW�DYDLODEOH

IRU�HPHUJLQJ�FRXQWULHV��E\�XVLQJ�D�+RGULFN�3UHVFRWW�ILOWHU���7KLV�LV�D�SUDFWLFDO�ZD\�WR�GHDO�ZLWK�WKH

LVVXH�RI� LQWHUQDO� HTXLOLEULXP�� �+RZHYHU�� WKLV�PHWKRG�KDV� VHYHUDO� GUDZEDFNV�� RIWHQ�SRLQWHG� RXW

DQG� OLQNHG� WR� WKH� ODFN� RI� WKHRUHWLFDO� IRXQGDWLRQV�� � 0RUH� JHQHUDOO\�� LW� VHHPV� LPSRUWDQW� WR� DVN

ZKHWKHU� WKH�FRQFHSW�RI� WKH�RXWSXW�JDS� LV� UHOHYDQW� IRU� WUDQVLWLRQ�FRXQWULHV�� �)XUWKHU� UHVHDUFK� LV

QHHGHG�RQ�WKLV�TXHVWLRQ�

$V� UHJDUGV� H[WHUQDO� LPEDODQFHV�� WKH� SUREOHP� LV� WR� FKRRVH� WKH� DSSURSULDWH� GHILQLWLRQ� IRU� ZKDW

FRQVWLWXWHV� D� VXVWDLQDEOH� FXUUHQW� DFFRXQW� EDODQFH�� � 7ZR�PHWKRGV� DUH� SRVVLEOH�� WKH� ILUVW� RQH� LV

EDVHG�RQ�D�QRUPDWLYH�DVVHVVPHQW�EDVHG�RQ�VROYHQF\�� WKH�VHFRQG�RQH� LV�REWDLQHG�E\�HVWLPDWLQJ

HPSLULFDO�VDYLQJ�LQYHVWPHQW�EDODQFHV�DFURVV�FRXQWULHV�LQ�UHODWLRQ�WR�WKH�HFRQRPLF�IXQGDPHQWDOV�

7KH�ILUVW�DSSURDFK�EDVHG�RQ�VROYHQF\�LPSOLFLWO\�DVVXPHV�WKDW�ODUJH�FXUUHQW�DFFRXQW�GHILFLWV�UDLVH�D

VHULRXV�ILQDQFLQJ�SUREOHP���7KH�VXVWDLQDELOLW\�FRQVWUDLQW�LPSOLHV�WKDW�WKH�FRXQWU\�PXVW�EH�DEOH�WR

JHQHUDWH�VXIILFLHQW�WUDGH�VXUSOXVHV�LQ�WKH�IXWXUH�WR�UHSD\�H[LVWLQJ�GHEW�RU�DW� OHDVW�WR�VWDELOLVH� WKH

GHEW�WR�*'3�UDWLR�DW�D�VXVWDLQDEOH�OHYHO�� LQ�WKH�VSLULW�RI�0LOHVL�)HUHWWL�5D]LQ��������� �8QGHU�WKH

)((5�DSSURDFK��WKLV�GHILQLWLRQ�RI�VXVWDLQDELOLW\�IUHTXHQWO\�DPRXQWV�WR�WDUJHWLQJ�D�VPDOOHU�GHILFLW

WKDQ�LV�FXUUHQWO\�UHFRUGHG��ZKLFK�JHQHUDOO\�LPSOLHV�D�GHSUHFLDWLRQ�RI�WKH�FXUUHQF\���+RZHYHU��WKH

VXVWDLQDELOLW\�FRQVWUDLQW�LV�PXFK�VRIWHU�IRU�WUDQVLWLRQ�DQG�FDWFKLQJ�XS�HFRQRPLHV�EHFDXVH�RI�WKHLU

KLJK�H[SHFWHG�JURZWK� UDWH��ZKLFK�DOORZV� WKHP� WR� VWDELOLVH� WKHLU�GHEW� WR�*'3�UDWLR�PRUH�HDVLO\

DQG�ERUURZ�PRUH�IURP�DEURDG�
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8QGHU� WKH� VHFRQG� DSSURDFK�� WKH� H[WHUQDO� EDODQFH� LV� GHULYHG� IURP� WKH� ILWWHG� YDOXHV� RI� DQ

HFRQRPHWULF� PRGHO� RI� HTXLOLEULXP� VDYLQJ�LQYHVWPHQW� EDODQFHV� ZKLFK� UHODWHV� LQYHVWPHQW� DQG

VDYLQJ� IORZV� WR� WKHLU� PHGLXP�WHUP� VWUXFWXUDO� GHWHUPLQDQWV�� QRWDEO\� WKH� ILVFDO� SRVLWLRQ�

GHPRJUDSKLF� YDULDEOHV� DQG� UHODWLYH� FRXQWU\� VL]H� �,VDUG� DQG�)DUXTHH�� ������� �7KLV� IUDPHZRUN� LV

LQWHUHVWLQJ�EHFDXVH�LW�FDQ�SUHGLFW�D�QHHG�IRU�DGGLWLRQDO�IRUHLJQ�VDYLQJV�LQ�D�FRXQWU\�FKDUDFWHULVHG

E\�ORZ�VDYLQJ�FDSDFLWLHV�DQG�RU�LPSRUWDQW�LQYHVWPHQW�QHHGV���7KDW�LV�WKH�DSSURDFK�WKDW�ZH�KDYH

UHWDLQHG�KHUH�

+RZHYHU�� DVLGH� IURP� WKH� DSSURSULDWHQHVV� RI� WKH� DSSURDFK� XVHG�� DQ� LQWULQVLF� SUREOHP� UHPDLQV�

GLIIHUHQW� UHDO� H[FKDQJH� UDWHV� UHVXOW� LQ� GLIIHUHQW� FXUUHQW� DFFRXQW� OHYHOV�� DQG� VHYHUDO� � PD\� EH

VXVWDLQDEOH� DW� ORQJ� KRUL]RQV�� � 7KH� GLIILFXOW\� OLHV� LQ� FKRRVLQJ� RQH� VLQJOH� FRPELQDWLRQ� IURP

PXOWLSOH� SRVVLEOH� HTXLOLEULD�� � 7R� LOOXVWUDWH� WKLV�� VHQVLWLYLW\� H[HUFLVHV� ZLWK� DOWHUQDWLYH� YDOXHV� RI

H[WHUQDO�EDODQFHV�DUH�JHQHUDOO\�SUHVHQWHG�XQGHU�WKH�)((5�DSSURDFK�

���0(7+2'2/2*<�)25�)((5�$66(660(176

7R�HVWLPDWH�IXQGDPHQWDO�HTXLOLEULXP�H[FKDQJH�UDWHV��ZH�EHJLQ�E\�ZULWLQJ�D�ORQJ�WHUP�PRGHO�IRU

IRUHLJQ� WUDGH�� EDVHG� RQ� 1,*(0�� 7KH� ��� HTXDWLRQV� RI� WKLV� ORQJ�WHUP� PRGHO� DUH� JLYHQ� LQ

$SSHQGL[���� �:H�FRQVLGHU� WKH� OHDGLQJ� LQGXVWULDOLVHG�FRXQWULHV� �WKH�HXUR�DUHD�FRXQWULHV���� -DSDQ�

&DQDGD�� WKH� 8QLWHG� 6WDWHV� DQG� WKH� 8QLWHG� .LQJGRP�� DQG� ILYH� &((&V�� WKH� &]HFK� 5HSXEOLF�

+XQJDU\��3RODQG��6ORYHQLD�DQG�(VWRQLD�� �(DFK�FRXQWU\�LV�FKDUDFWHULVHG�E\�ORQJ�WHUP�HODVWLFLWLHV�

JLYHQ�LQ�$SSHQGL[���

7KH�PXOWL�FRXQWU\�PRGHO�LV�UHVROYHG�E\�ORJ�OLQHDULVLQJ�LWV�HTXDWLRQV�IRU�DOO�SHULRGV���7KLV�JLYHV�WKH

TXDUWHU�E\�TXDUWHU�GHYLDWLRQV�RI�H[FKDQJH�UDWHV�IURP�WKHLU�HTXLOLEULXP�YDOXHV���7KH�GHYLDWLRQV�DUH

WKHQ� ZULWWHQ� DV� OLQHDU� FRPELQDWLRQV� RI� WKH� GHYLDWLRQV� IURP� WKH� VWUXFWXUDO� FXUUHQW� DFFRXQW� WR

H[WHUQDO�EDODQFH�WDUJHW�RI�DOO�FRXQWULHV�FRPELQHG��%RURZVNL�DQG�&RXKDUGH��������

�����0HWKRGRORJLFDO�LVVXHV

)((5� DQDO\VHV� UHO\�PDLQO\� RQ� D� FRPSDUDWLYH� VWDWLF� IUDPHZRUN�� �:H� GHOLEHUDWHO\� IROORZHG� WKH

VDPH� DSSURDFK� KHUH�� � 7KH� FRPSDUDWLYH� VWDWLF� DSSURDFK� FRQVLVWV� LQ� FRPSDULQJ� WKH� KLVWRULFDO

VLWXDWLRQ�ZLWK� D� VR�FDOOHG� HTXLOLEULXP� VLWXDWLRQ�ZLWKRXW� WDNLQJ� LQWR� DFFRXQW� WKH� WUDQVLWLRQ� IURP

RQH� WR� WKH� RWKHU� �ZKLFK� ZRXOG� EH� WKH� VXEMHFW� RI� D� G\QDPLF� PHWKRG��� � 7KH� GHYLDWLRQV� IURP

FXUUHQW�DFFRXQW�EDODQFH�WDUJHWV�DQG�RXWSXW�JDSV�DUH�UHJDUGHG�DV�H[RJHQRXV�YDULDEOHV�ZKRVH�VL]H

KDV� QR� LPSDFW� RQ� WKH� DFWXDO� VWUXFWXUH� RI� WKH�PRGHO�� ZKLFK� KDV� EHHQ� SUH�LGHQWLILHG�� � ,Q� RWKHU

�����������������������������������������������������
�� ([FHSW� *UHHFH�� � 7UDGH� HTXDWLRQV� IRU� WKH� HXUR� DUHD� KDYH� EHHQ� FDOLEUDWHG� ZLWK� HODVWLFLWLHV� EDVHG� RQ� ZHLJKWHG
HODVWLFLWLHV�IRU�WKH�HXUR�DUHD�FRXQWULHV�
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ZRUGV�� WKH�PHWKRG� HVWDEOLVKHV� D� GLVWLQFWLRQ� EHWZHHQ� WKH�PRGHO
V� SDUDPHWHUV� �WUDGH� HODVWLFLWLHV�

DQG� H[RJHQRXV� YDULDEOHV� �RXWSXW� JDSV� DQG� GHYLDWLRQV� IURP� FXUUHQW� DFFRXQW� EDODQFH� WDUJHWV� LQ

SRLQWV�RI�*'3����7KH�H[RJHQRXV�YDULDEOHV�DUH��E\�FRQVWUXFWLRQ��WKH�RQO\�YDULDEOHV�WKDW�H[SODLQ�WKH

GHYLDWLRQ�IURP�HTXLOLEULXP�

7KH�VWDWXV�RI�WKH�H[WHUQDO�DQG�LQWHUQDO�HTXLOLEULD�LV�OLQNHG�WR�D�FUXFLDO�PHWKRGRORJLFDO�FKRLFH���$V

UHJDUGV�WKH�H[WHUQDO�HTXLOLEULXP��WKH�UHODWLRQVKLS�EHWZHHQ�WKH�UHDO�HIIHFWLYH�H[FKDQJH�UDWH�DQG�WKH

FXUUHQW�DFFRXQW�EDODQFH�LV�XQDPELJXRXV�VLQFH�WKH�0DUVKDOO�/HUQHU�5RELQVRQ�FRQGLWLRQ�LV�PHW�LQ

DOO�FRXQWULHV���,Q�WKH�HYHQW�RI�D�GHSUHFLDWLRQ�RI�WKH�UHDO�H[FKDQJH�UDWH��WKH�FXUUHQW�DFFRXQW�EDODQFH

LPSURYHV�� � :H� VKRXOG� ORJLFDOO\� H[DPLQH� QRW� RQO\� WUDGH� EXW� DOVR� IDFWRU� LQFRPH� �SDLG� WR� DQG

UHFHLYHG�IURP�WKH�UHVW�RI�WKH�ZRUOG���DV�WKH�FRXQWULHV
�IRUHLJQ�DVVHWV�DUH�QRW�QXOO�LQ�HDFK�SHULRG�

:H�DVVXPH�IDFWRU�LQFRPH�WR�EH�H[RJHQRXV��L�H��� LQGHSHQGHQW�RI�WKH�UHDO�H[FKDQJH�UDWH���VR�WKDW

RQO\�WKH�ORQJ�WHUP�PRYHPHQWV�RI�WKH�WUDGH�EDODQFHV�RI�FRQVLGHUHG�FRXQWULHV�DUH�GHVFULEHG�E\�RXU

PRGHO�

7KH�LQWHUQDO�HTXLOLEULXP�LV�GHILQHG�RQ�WKH�EDVLV�RI�WKH�SRWHQWLDO�JURZWK�UDWHV�HVWLPDWHG�VHSDUDWHO\

IURP� RXU� ORQJ�WHUP�PRGHO�� ,W� LV� WKXV� H[RJHQRXV� WR� WKH� PRGHO� LQVRIDU� DV� SRWHQWLDO� JURZWK� LV

DVVXPHG� WR� EH� LQGHSHQGHQW� RI� WKH� UHDO� H[FKDQJH� UDWH�� 7KLV� FKRLFH� LV�PDGH� LQ�PDQ\� HPSLULFDO

VWXGLHV�

�����7KH�PRGHO�EDVHG�SURFHGXUH�IRU�FDOFXODWLQJ�WKH�)((5

(DFK�WUDGH�EDODQFH�FRPSRQHQW��HTXDWLRQV�RI�H[SRUW�DQG�LPSRUW�YROXPHV��WUDGH�SULFH�HTXDWLRQV�

LV�HVWLPDWHG�LQ�1,*(0�LQ�WKH�IRUP�RI�DQ�HUURU�FRUUHFWLRQ�PRGHO���$V�WKH�HTXLOLEULXP�H[FKDQJH

UDWHV�DUH�IRUPXODWHG�DV�PHGLXP�WHUP�YDOXHV��ZH�LVRODWH�WKH�ORQJ�WHUP�WDUJHW�IRU�HDFK�YDULDEOH�

1RW�DOO�WKH�UHODWLRQVKLSV�DUH�ORJ�OLQHDU�� �7KH�FXUUHQW�DFFRXQW�HTXDWLRQ��IRU�H[DPSOH�� LV�D�FDVH� LQ

SRLQW��VHH�$SSHQGL[�����&RQVHTXHQWO\��ZH�KDG�WR�OLQHDULVH�WKHVH�HTXDWLRQV�LQ�WKH�QHLJKERXUKRRG

RI�HDFK�TXDUWHU���7KH�FRHIILFLHQWV�RI�WKHVH�HTXDWLRQV�WKHUHIRUH�GLIIHU�LQ�HDFK�SHULRG�

:H�REWDLQ�D�VLQJOH�UHODWLRQVKLS�EHWZHHQ�D�FXUUHQF\·V�PLVDOLJQPHQW�DQG�WKH�WZR�YDULDEOHV�� og ��WKH

RXWSXW� JDS� LQ� ��� DQG� *bcbc − �WKH� GHYLDWLRQ� RI� WKH� FXUUHQW� DFFRXQW� IURP� LWV� PHGLXP�UXQ

HTXLOLEULXP�OHYHO�DV�D���RI�*'3���7KLV�PHWKRG�LV�H[SODLQHG�LQ�GHWDLO�LQ�%RURZVNL�DQG�&RXKDUGH

���������$�VLPSOLILHG�WKUHH�FRXQWU\�PRGHO�SURYLGHV�DQ�LOOXVWUDWLRQ�RI�WKLV�PHWKRG��VHH�%R[����
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%R[����$�VLPSOLILHG�WKUHH�FRXQWU\�PRGHO

:H�PRGHO�WKH�WUDGH�RI�WKUHH�FRXQWULHV�E\�EHKDYLRXUDO�HTXDWLRQV�IRU� LPSRUWV��0�� �DQG�H[SRUWV��;��� �7KH
UHVW�RI� WKH�ZRUOG� LV� WUHDWHG�DV� IL[HG�� �([SRUW�SULFHV�RI�FRXQWU\� L� � DUH� DVVXPHG� WR�EH� HTXDO� WR�GRPHVWLF
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V�PLVDOLJQPHQW�� 1r ��UHODWLYH�WR�WKH�GHYLDWLRQ�IURP�FRXQWU\� M
V�VWUXFWXUDO
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ZLWK�

�����������������������������������������������������
��$V�WKHUH�DUH�RQO\�� 1n − ��LQGHSHQGHQW�ELODWHUDO�H[FKDQJH�UDWHV��LW�LV�QRW�YDOLG�WR�HVWLPDWH�PXOWLODWHUDO�UHDO
H[FKDQJH� UDWHV� LQGHSHQGHQWO\�� DV� LQ� WKLV� VLPSOLILHG� H[DPSOH�� ,I�ZRUOG� WUDGH� LV� IXOO\�PRGHOOHG� �L�H�� WUDGH
ZHLJKWV� DVVRFLDWHG� ZLWK� ELODWHUDO� H[FKDQJH� UDWHV� VXP� WR� RQH��� WKHUH� LV� D� OLQHDU� FRQVWUDLQW� DFURVV� WKH
HIIHFWLYH�H[FKDQJH�UDWHV��*LYHQ�DQ\�� 1n − ��HIIHFWLYH�H[FKDQJH�UDWHV��WKH�UHPDLQLQJ�RU�UHGXQGDQW�UDWH�FDQ
EH�WKHUHIRUH�FDOFXODWHG�IURP�WKLV�UHODWLRQVKLS��IRU�PRUH�GHWDLOV��VHH�)DUXTHH��������
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iREER &RXQWU\�L
V�UHDO�HIIHFWLYH�H[FKDQJH�UDWH��DV�D�ORJDULWKP���$Q�LQFUHDVH�LQ� iREER VWDQGV�IRU�DQ
DSSUHFLDWLRQ

*iREER &RXQWU\�L
V�HTXLOLEULXP�UHDO�HIIHFWLYH�H[FKDQJH�UDWH��DV�D�ORJDULWKP�

ijβ (ODVWLFLW\� RI� FXUUHQF\� L� PLVDOLJQPHQW� � *
itit REERREER − �� UHODWLYH� WR� WKH� GHYLDWLRQ� IURP

FRXQWU\� M
V� VWUXFWXUDO� FXUUHQW� DFFRXQW� WR� H[WHUQDO� EDODQFH� WDUJHW� � ijβ LV� H[SHFWHG� WR� EH

QHJDWLYH�

jbc &RXQWU\�M
V�VWUXFWXUDO�FXUUHQW�DFFRXQW�

*
jbc &RXQWU\�M
V�H[WHUQDO�EDODQFH�WDUJHW

$V�WKH�WKUHH�FRXQWU\�PRGHO�VXJJHVWV��WKH�HODVWLFLWLHV� ijβ �DUH�D�IXQFWLRQ�RI�WKH�PRGHO
V�VWUXFWXUH

�WUDGH� HODVWLFLWLHV�� DQG� WKH� VSHFLILF� FKDUDFWHULVWLFV� RI� HDFK� HFRQRP\� H[DPLQHG�� WKH� GHJUHH� RI

RSHQQHVV� �PHDVXUHG� E\� WKH� LPSRUW� VKDUH� RI� *'3�� DQG� WKH� LQWHQVLW\� RI� H[WHUQDO� FRQVWUDLQWV

�PHDVXUHG�E\�WKH�H[SRUW�WR�LPSRUW�UDWLR����%\�FRQVWUXFWLRQ��WKH�HODVWLFLWLHV�DUH�LQGHSHQGHQW�RI�WKH

H[RJHQRXV�YDULDEOHV��RXWSXW�JDSV�DQG�GHYLDWLRQV�IURP�FXUUHQW�DFFRXQW�EDODQFH�WDUJHWV��

7KH� FRPSOHWH� PRGHO� WKDW� LV� XVHG� KHUH� GLIIHUV� IURP� WKH� VLPSOLILHG� YHUVLRQ� RI� %R[� �� LQ� WZR

UHVSHFWV�� � )LUVW�� HIIHFWLYH� H[FKDQJH� UDWHV� IRU� LPSRUWV� DQG� H[SRUWV� DUH� H[SUHVVHG� DV� ZHLJKWHG

DYHUDJHV� RI� ELODWHUDO� SDULWLHV� EDVHG� RQ� WUDGH� VKDUHV�� DV� LQ� HTXDWLRQ� ����� RI� $SSHQGL[� ��� � 7KLV

HQDEOHV� XV� WR� GHGXFH� HDFK� XQGHUO\LQJ� ELODWHUDO� SDULW\�� � 6HFRQG�� DV� ZH� DUH� FRQVLGHULQJ� D� ODUJH

QXPEHU� RI� FRXQWULHV� �HLJKW� FRXQWULHV� SOXV� WKH� HXUR� DUHD���� DQG� WUDGH� SULFH� HTXDWLRQV�� DQDO\WLFDO

UHVROXWLRQ� EHFRPHV� WRR� FRPSOLFDWHG�� � 7KHUHIRUH�� ZH� UHO\� RQ� QXPHULFDO� UHVROXWLRQ� LQ� 0DSOH

VRIWZDUH�

�����(VWLPDWHG�HODVWLFLWLHV

7KH�UHVROXWLRQ�RI�WKH�PRGHO�DPRXQWV�RQO\�WR�ILQGLQJ�WKH�DSSURSULDWH�FRHIILFLHQWV�RI�HTXDWLRQ�����

ZKLFK�UHSUHVHQW� WKH�HODVWLFLWLHV�RI�PLVDOLJQPHQW�WR�FXUUHQW�DFFRXQW�GHYLDWLRQV��7KHVH�HODVWLFLWLHV

ZLWK�UHVSHFW�WR�UHDO�HIIHFWLYH�H[FKDQJH�UDWHV�GHIODWHG�E\�WKH�&3,�DUH�GLVSOD\HG�RQ�7DEOH���IRU�WKH

ILYH�&((&V�FRQVLGHUHG��DYHUDJH�RYHU�WKH�SHULRG������������DQG�IRU�WKH�HXUR�DUHD��������� �7KH

GLDJRQDO�RI� WKLV�PDWUL[�GLVSOD\V� WKH�)((5�VHQVLWLYLW\�RI� HDFK�FRXQWU\� WR� WKH�GHYLDWLRQ� IURP� LWV

FXUUHQW� DFFRXQW� WDUJHW�� �1RQ²GLDJRQDO� HOHPHQWV� UHSUHVHQW� FURVVHG� HODVWLFLWLHV� RI�)((5V� WR� WKH

�����������������������������������������������������
��7KH�ODJJHG�HIIHFWV�RI�SDVW�H[FKDQJH�UDWHV�DUH�DOORZHG�IRU�E\�REWDLQLQJ�D�WUHQG�FXUUHQW�DFFRXQW���7KH�IXOO�LPSDFW�RI
WKH�H[FKDQJH� UDWH�RQ� WUDGH�YROXPHV� LV�GHULYHG� IURP� WKH�1,*(0�WUDGH�YROXPH�HTXDWLRQV�� ,W� FRUUHVSRQGV� WR� D� ODJ
SDWWHUQ�RI�WKUHH�\HDUV�

���*LYHQ�WKDW�ZRUOG�WUDGH�LV�QRW�IXOO\�PRGHOOHG��L�H��WKH�WUDGH�ZHLJKWV��XVHG�WR�LPSOHPHQW�HIIHFWLYH�UDWHV��GR�QRW�VXP
WR�RQH�DV�LQ�WKH�VLPSOLILHG�PRGHO�LQ�ER[�����ZH�GR�QRW�IDFH�H[DFWO\�WKH�VDPH�RYHU�GHWHUPLQDWLRQ�SUREOHP���,W�LV�QRZ
SRVVLEOH�WR�GLUHFWO\�VROYH�WKH� n �ELODWHUDO�FRQVLVWHQW�UDWHV�IURP�WKH� n �HIIHFWLYH�H[FKDQJH�UDWHV��E\�LJQRULQJ�WKH�UHVW�RI�
WKH�ZRUOG�HTXDWLRQ��0RUH�SUHFLVHO\��WKH�HIIHFWLYH�H[FKDQJH�UDWH�IRU�WKH�UHVW�RI�WKH�ZRUOG�LV�DVVXPHG�WR�HQVXUH�JOREDO
FRQVLVWHQF\�� ,Q� RWKHU� ZRUGV�� WKH� �� UHVW� RI� WKH� ZRUOG
V� FXUUHQF\�� LV� DVVXPHG� WR� EH� QXPHUDLUH�� &RQVHTXHQWO\�� WKLV
DVVXPSWLRQ�HQDEOHV�XV�WR�GHULYH�D�VHW�RI�FRQVLVWHQW�ELODWHUDO�H[FKDQJH�UDWHV�
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GHYLDWLRQ� IURP� FXUUHQW� DFFRXQW� WDUJHWV� RI� WKH� RWKHU� FRXQWULHV�� � 7KHUHIRUH�� WKH� KLJKOLJKWHG

HODVWLFLWLHV�JLYH�WKH�VHQVLWLYLW\�RI�WKH�H[FKDQJH�UDWH�PLVDOLJQPHQW�ZLWK�UHVSHFW�WR�WKH�LPEDODQFH�RI

WKH�SDUWLFXODU�FRXQWU\�LQYROYHG�RQO\���8QVXUSULVLQJO\��GLDJRQDO�HOHPHQWV�DUH�JHQHUDOO\�KLJKHU�

7DEOH����(ODVWLFLWLHV�RI�GHYLDWLRQV� IURP�)((5�ZLWK� UHVSHFW� WR�GHYLDWLRQV� IURP�FXUUHQW� DFFRXQW
WDUJHWV�� ijβ LQ�HTXDWLRQ�����

'HYLDWLRQ� RI� WKH� HIIHFWLYH� H[FKDQJH� UDWH�� IURP� LWV� HTXLOLEULXP
YDOXH

ZLWK�UHVSHFW�WR�WKH�GHYLDWLRQ
RI�VWUXFWXUDO�FXUUHQW�DFFRXQW

WR�H[WHUQDO�EDODQFH�� *
jj bcbc − ��RI

(XUR &]HFK
NRUXQD

+XQJDULDQ
IRULQW

3ROLVK
]ORW\

(VWRQLDQ
NURRQ

6ORYHQLDQ
WRODU

8QLWHG�6WDWHV ��� ��� ��� ��� ��� ���
-DSDQ ��� ��� ��� ��� ��� ���
(XUR�DUHD ���� ��� ��� ��� ��� ���
8QLWHG�.LQJGRP ��� ��� ��� ��� ��� ���
&DQDGD ��� ��� ��� ��� ��� ���
&]HFK�5HSXEOLF ��� ���� ��� ��� ��� ���
+XQJDU\ ��� ��� ���� ��� ��� ���
3RODQG ��� ��� ��� ���� ��� ���
(VWRQLD ��� ��� ��� ��� ���� ���
6ORYHQLD ��� ��� ��� ��� ��� ����
��5HDO�HIIHFWLYH�H[FKDQJH�UDWH�LQ�FRQVXPHU�SULFH�WHUPV��$�ULVH�LQ�WKH�UHDO�HIIHFWLYH�H[FKDQJH�UDWH�FRUUHVSRQGV�WR�D�UHDO�DSSUHFLDWLRQ�

6RXUFH��$XWKRUV·�FDOFXODWLRQV�IURP�1,*(0�

7KH�IDFW�WKDW�WKHVH�VHQVLWLYLWLHV�DUH�QHJDWLYH�FRQILUPV�WKDW�WKH�0DUVKDOO�/HUQHU�FRQGLWLRQ�LV�PHW�LQ

DOO�FRXQWULHV�LQ�WKH�ORQJ�UXQ���,QGHHG��LI�WKH�VWUXFWXUDO�FXUUHQW�DFFRXQW�RI�D�FRXQWU\�LV�DERYH�WDUJHW

�L�H�� LQ� VXUSOXV��� D� UHDO� DSSUHFLDWLRQ� LV� QHHGHG� WR� UHGXFH� WKH� H[WHUQDO� LPEDODQFH�� WKH� REVHUYHG

H[FKDQJH� UDWH� LV� WKHQ� FRQVLGHUHG� DV� XQGHUYDOXHG�� ZKLFK� LPSOLHV� D� QHJDWLYH� H[FKDQJH� UDWH

PLVDOLJQPHQW�LQ�RXU�PRGHO�

$Q�LPSRUWDQW�UHVXOW�LV�WKDW�&((&V�DUH�FKDUDFWHULVHG�E\�YHU\�ORZ�VHQVLWLYLW\��7KLV�VWULNLQJ�IHDWXUH

FDQ�EH�H[SODLQHG�E\�WZR�IDFWRUV�� �)LUVW�� WKHLU� WUDGH�RSHQQHVV� LV�YHU\�KLJK��DV� VKRZQ� LQ�7DEOH���

6HFRQG��WKHLU�H[SRUW�SULFH�HODVWLFLW\�YDOXHV�DUH�DOVR�YHU\�KLJK��DV�UHSRUWHG� LQ�$SSHQGL[���� �%RWK

IDFWRUV�LPSO\�WKDW�TXLWH�VPDOO�H[FKDQJH�UDWH�FKDQJHV�KDYH�ODUJH�LPSDFW�RQ�DFWLYLW\��DQG�WKHUHIRUH

DUH�DEOH��WR�UHFRQFLOH�FXUUHQW�DFFRXQW�SRVLWLRQV�ZLWK�PHGLXP�WHUP�WDUJHWV�

6HQVLWLYLW\� LV� LQYHUVHO\� UHODWHG� WR� WKH� GHJUHH� RI� WUDGH� RSHQQHVV��ZKLFK� LV� GLVSOD\HG� RQ�7DEOH� ��

7KH� ODUJHU� WKH�GHJUHH�RI�RSHQQHVV�� WKH� OHVV� VHQVLWLYH� WKH�PLVDOLJQPHQW� WR� WKH� LPEDODQFH�RI� WKH

FRXQWU\� LQYROYHG�� � ,Q�RWKHU�ZRUGV��RQO\� D� VPDOO� DGMXVWPHQW�RI� WKH�H[FKDQJH� UDWH� LV� UHTXLUHG� WR

UHGXFH�WKH�LPEDODQFHV�RI�D�YHU\�RSHQ�HFRQRP\���:H�ILQG�WKH�H[SHFWHG�UHVXOWV�KHUH��WKH�HXUR�DUHD

GLVSOD\V�D�KLJK�HODVWLFLW\��ZKHUHDV� WKH�&((&V��ZKLFK�DUH�PRUH�RSHQ�HFRQRPLHV��KDYH�YHU\� ORZ

HODVWLFLWLHV�
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7KH� H[SRUW� SULFH� HODVWLFLWLHV� DUH� DOVR� DQ� LPSRUWDQW� IDFWRU�� � &((&V� KDYH� ODUJH� RQHV� LQ�1LJHP�

DPRXQWLQJ�WR�������FRQWUDU\�WR�WKH�HXUR�DUHD�RU�WKH�86�ZKHUH�WKH\�DUH�OHVV�WKDQ�����7KLV�PHDQV

WKDW�H[SRUWV�VWURQJO\�UHDFW�WR�DQ�H[FKDQJH�UDWH�FKDQJH��$JDLQ��RQO\�D�VPDOO�FKDQJH� LQ�SDULWLHV� LV

UHTXLUHG�WR�DGMXVW�ODUJH�WUDGH�LPEDODQFHV�

7KH�FURVVHG�VHQVLWLYLWLHV�DUH�SRVLWLYHO\�UHODWHG�WR�WKH�VL]H�RI�WKH�PDFURHFRQRPLF�OLQNDJHV�EHWZHHQ

FRXQWULHV���7KXV��IRU�HDFK�&((&�HFRQRP\��WKH�HXUR�DUHD�GLVSOD\V�WKH�KLJKHVW�FURVVHG�HODVWLFLW\�

7DEOH����'HJUHH�RI�WUDGH�RSHQQHVV

(XUR�DUHD &]HFK
5HSXEOLF

+XQJDU\ 3RODQG (VWRQLD 6ORYHQLD

,PSRUW�VKDUH�WR�*'3 ���� ���� ���� ���� ���� ����

6RXUFH��$XWKRUV·�FDOFXODWLRQV�IURP�1,*(0�

���(67,0$7,1*�&((&6
�)81'$0(17$/�(48,/,%5,80�(;&+$1*(�5$7(6

7KH�ILQDO�HVWLPDWH�RI�WKH�GHYLDWLRQV�RI�H[FKDQJH�UDWHV�IURP�WKHLU�HTXLOLEULXP�YDOXHV� LV�REWDLQHG

E\�FRPELQLQJ� WKHVH�HODVWLFLWLHV�ZLWK� WKH�YDOXHV�RI� WKH� WZR� H[RJHQRXV�YDULDEOHV�� WKH�RXWSXW� JDS

DQG� WKH� GHYLDWLRQ� IURP� WKH� FXUUHQW� DFFRXQW� EDODQFH� WDUJHW�� �7KH� HVWLPDWLRQ� RI� WKHVH� WDUJHWV� LV

FORVHO\� OLQNHG� WR� WKH� DVVXPSWLRQV� DGRSWHG� IRU� GHILQLQJ� SRWHQWLDO� JURZWK� UDWHV� DQG� VXVWDLQDEOH

FXUUHQW� DFFRXQW� OHYHOV�� � 7UHQG� RXWSXWV� DUH� H[WUDFWHG� IURP� 2(&'� ILJXUHV� IRU� LQGXVWULDOLVHG

FRXQWULHV�DQG�FRPSXWHG�E\�DSSO\LQJ�D�+RGULFN�3UHVFRWW�ILOWHU�IRU�&((&V�

�����([FKDQJH�UDWH�PLVDOLJQPHQWV�LQ������DQG�����

&XUUHQW�DFFRXQW�WDUJHWV�DUH�PRUH�GLIILFXOW�WR�HVWLPDWH���)RU�LQGXVWULDOLVHG�FRXQWULHV�DQG�(VWRQLD�

ZH�XVHG�WKH�FXUUHQW�DFFRXQW�WDUJHWV�FDOFXODWHG�E\�:LOOLDPVRQ�DQG�0DKDU� ������� IRU������� �)RU

WKH� &((&V� �H[FHSW� (VWRQLD��� ZH� UHO\� RQ� 'RLV\� DQG� +HUYp� �������� ZKR� FDOFXODWHG� YDOXHV� RI

HTXLOLEULXP�FXUUHQW�DFFRXQWV�E\�HVWLPDWLQJ�D�IL[HG�HIIHFW�PRGHO�RI�WKH�VDYLQJ�LQYHVWPHQW�EDODQFH�

7R�RXU� NQRZOHGJH�� WKLV� LV� RQH�RI� WKH� IHZ� VWXGLHV� IRFXVLQJ�RQ� WKH�&((&V
� HTXLOLEULXP�FXUUHQW

DFFRXQWV�

7KH�IROORZLQJ�IL[HG�HIIHFW�PRGHO�ZDV�HVWLPDWHG�E\�'RLV\�DQG�+HUYp��������IRU�VHYHQ�&((&V�IRU

WKH�SHULRG������²������

( ) ( )0.40 0.09 0.13 0.09 0.077it it it it it itCA SPU PRIV Log INC Log VA OPEN= − − + + ���
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ZKHUH�

CA ��WKH�VWUXFWXUDO�FXUUHQW�DFFRXQW�DV�D�SHUFHQWDJH�RI�*'3
SPU ��WKH�UDWLR�RI�WKH�JRYHUQPHQW�EXGJHW�EDODQFH�WR�*'3
PRIV ��WKH�VKDUH�RI�WKH�SULYDWH�VHFWRU�LQ�GRPHVWLF�RXWSXW

( )INCLog ��ORJDULWKP�RI�UHDO�*'3�SHU�FDSLWD

( )VALog ��ORJDULWKP�RI�WKH�JURZWK�RI�WKH�FDSLWDO�VKDUH�LQ�DGGHG�YDOXH

OPEN ��RSHQQHVV�UDWLR��FRPSXWHG�DV�WKH�WRWDO�H[SRUWV�DQG�LPSRUWV�WR�*'3�UDWLR

5HJUHVVLRQ�����FDSWXUHV�WKH�LGHD�WKDW�KLJK�SXEOLF�VDYLQJV�DQG�KLJK�JURZWK�RI�WKH�FDSLWDO�VKDUH�LQ

DGGHG�YDOXH��D�SUR[\�IRU�WKH�VDYLQJ�FDSDFLW\�RI�ILUPV��FRQWULEXWH�WR�GRPHVWLF�VDYLQJV�DQG�WKXV�WR

D� ORZHU�FXUUHQW�DFFRXQW�GHILFLW��ZKHUHDV�WKH�VKDUH�RI� WKH�SULYDWH�VHFWRU� LQ�GRPHVWLF�RXWSXW�DQG

LQFRPH�SHU� FDSLWD� DUH� SUR[LHV� IRU� WKH� UHWXUQ� RI� FDSLWDO� DQG� WKXV� WKH� OHYHO� RI� LQYHVWPHQW�� �7KH

GHJUHH� RI� RSHQQHVV� LV� D� SUR[\� IRU� WHUPV�RI�WUDGH� YDULDELOLW\�� ZKLFK� PD\� FDXVH� D� ULVH� LQ

SUHFDXWLRQDU\�VDYLQJ��(VWLPDWHV�RI�VDYLQJ�LQYHVWPHQW�QRUPV�DUH�SUHVHQWHG�LQ�7DEOH���

7DEOH� ��� 2EVHUYHG� WUHQG� FXUUHQW� DFFRXQWV� ������� ������ DQG� VDYLQJ�LQYHVWPHQW� QRUPV� �DYHUDJH
������������LQ���RI�*'3

(XUR
DUHD

&]HFK
5HSXEOLF

+XQJDU\ 3RODQG (VWRQLD 6ORYHQLD

7UHQG�FXUUHQW�DFFRXQW�������� ���� ���� ���� ���� ���� ����
7UHQG�FXUUHQW�DFFRXQW�������� ���� ���� ���� ���� ���� ����
6DYLQJ�LQYHVWPHQW�QRUPV ���� ���� ���� ���� ����� ���

���&XUUHQW�DFFRXQW�DGMXVWHG�IRU�ODJJHG�HIIHFWV�RI�SDVW�H[FKDQJH�UDWHV�
���:LOODPVRQ�DQG�0DKDU��������
6RXUFH��$XWKRUV·�FDOFXODWLRQV�IURP�1,*(0��1��'RLV\�DQG�.��+HUYp��������

:H�WKHQ�XVH�WKH�UHVROXWLRQ�PHWKRG�WR�GHULYH�VLPXOWDQHRXVO\�HIIHFWLYH�DQG�ELODWHUDO�H[FKDQJH�UDWH

PLVDOLJQPHQWV��DV�GHVFULEHG�LQ�HTXDWLRQ�������7DEOH���SUHVHQWV�WKH�UHVXOWV�IRU�WKH�ILYH�FRQVLGHUHG

&((&V�

7DEOH����([FKDQJH�UDWH�PLVDOLJQPHQWV�IRU�WKH�HXUR��WKH�8�6��GROODU�DQG�&((&�FXUUHQFLHV���LQ��

HXUR 8�6�
GROODU

&]HFK
5HSXEOLF

+XQJDU\ 3RODQG (VWRQLD 6ORYHQLD

)RU�\HDU�����
5HDO�HIIHFWLYH�H[FKDQJH�UDWH� ��� �� �� �� � �� �
5HDO�ELODWHUDO�UDWH�YHUVXV�HXUR � �� � � � �� �

)RU�\HDU�����
5HDO�HIIHFWLYH�H[FKDQJH�UDWH� �� �� �� � � � �
5HDO�ELODWHUDO�UDWH�YHUVXV�HXUR � �� �� � � � �

���$�SRVLWLYH�VLJQ�LQGLFDWHV�FXUUHQF\�RYHUYDOXDWLRQ�DQG�D�PLQXV�VLJQ�FXUUHQF\�XQGHU�YDOXDWLRQ
���5HDO�HIIHFWLYH�H[FKDQJH�UDWH�LQ�FRQVXPHU�SULFH�WHUPV�
6RXUFH��$XWKRUV·�FDOFXODWLRQV



��

$V� H[SHFWHG�� WKH� VL]H� RI�PLVDOLJQPHQW� LV� EURDGO\� WKH� VDPH� IRU� ELODWHUDO� H[FKDQJH� UDWHV� DJDLQVW

HXUR� DQG� IRU� HIIHFWLYH� H[FKDQJH� UDWHV�� �7KLV� LV� LQ� OLQH�ZLWK� WKH� ODUJH� VKDUH� RI� WKH� HXUR� DUHD� LQ

&((&V� WUDGH��ZKLFK� LPSOLHV�KLJK�ZHLJKWV�RI� WKH� HXUR� LQ� WKH� HIIHFWLYH� H[FKDQJH� UDWHV� RI� WKHVH

FRXQWULHV��DV�VKRZQ�LQ�$SSHQGL[���

7KH�PRVW�VWULNLQJ�UHVXOW�LV�WKH�YHU\�VPDOO�VL]H�RI�PLVDOLJQPHQW�RI�WKHVH�FXUUHQFLHV��FRPSDUHG�WR

PXFK�KLJKHU�RQHV�JHQHUDOO\�IRXQG�ZLWK�WKLV�PHWKRG�IRU�WKH�HXUR�RU�WKH�GROODU����2QO\�3RODQG�KDV

DQ�RYHUYDOXHG�H[FKDQJH�UDWH��DOWKRXJK�WKLV�RYHUYDOXDWLRQ�DPRXQWLQJ��WR������LQ������LV�UHGXFHG

RQO\�LQ�������EHFDXVH�RI�WKH�UHGXFWLRQ�LQ�WKH�FXUUHQW�DFFRXQW�GHILFLW�� �)RU�WKH�RWKHU�FRQVLGHUHG

&((&V��H[FKDQJH�UDWHV�DUH�PRUH�LQ�OLQH�ZLWK�WKHLU�HTXLOLEULXP�YDOXH�

7KLV�UHVXOW�LV�ODUJHO\�GXH�WR�WKH�ORZ�OHYHO�RI�PLVDOLJQPHQW�HODVWLFLWLHV�WR�LPEDODQFHV�IRU�&((&V��DV

H[SODLQHG� LQ� VHFWLRQ� ����� � ,PEDODQFHV� GR� H[LVW�� HVSHFLDOO\� RQ� WKH� H[WHUQDO� DFFRXQWV�� �+RZHYHU�

EHFDXVH� RI� WKHLU� KLJK� GHJUHHV� RI� WUDGH� RSHQQHVV�� WKHVH� HFRQRPLHV� DUH� YHU\� VHQVLWLYH� WR� VPDOO

YDULDWLRQV� LQ� WKHLU� H[FKDQJH� UDWHV�� �7KLV� HIIHFW� LV� VWUHQJWKHQHG�E\�YHU\� KLJK� SULFH� HODVWLFLWLHV� LQ

IRUHLJQ� WUDGH� � 7KHUHIRUH�� RQO\� D� VPDOO� FKDQJH� LQ� WKH� H[FKDQJH� UDWH� LV� QHHGHG� WR� UHDFK� DQ

HTXLOLEULXP�UDWH��DEOH�WR�FRUUHFW�D� ODUJH�H[WHUQDO� LPEDODQFH��FRQWUDU\�WR�WKH�HXUR�DUHD�RU� WKH�86

IRU�H[DPSOH��ZKHUH�PXFK� ODUJHU�PRYHPHQWV� DUH� UHTXLUHG�� �7KLV� H[SODLQV� WKH� ORZ�PLVDOLJQPHQW

WKDW�ZH�IRXQG�IRU�&((&V�FXUUHQFLHV�

����� +RZ� UREXVW� DUH� WKH� UHVXOWV"� 6HQVLWLYLWLHV� WR� WUDGH� HODVWLFLWLHV� DQG� FXUUHQW

DFFRXQW�WDUJHWV

)((5� FDOFXODWLRQV� GHSHQG� RQ� WKH� DVVXPSWLRQV�PDGH� FRQFHUQLQJ� WKH� WUDGH� HODVWLFLWLHV� DQG� WKH

FXUUHQW� DFFRXQW� WDUJHWV�� � 7KLV� LV� D� VHULRXV� GUDZEDFN� LI� WKHUH� LV� D� JUHDW� XQFHUWDLQW\� RYHU� WKHVH

SDUDPHWHUV�DQG�LI�WKH�UHVXOWV�DUH�YHU\�VHQVLWLYH�WR�WKH�DVVXPSWLRQV���7KDW�LV�ZK\�ZH�VWXG\�LQ�WKLV

VHFWLRQ�WKH�FKDQJHV�LQ�RXU�UHVXOWV�ZLWK�GLIIHUHQW�DVVXPSWLRQV�

)LUVW�� ZH� IRFXV� RQ� GLIIHUHQW� DVVXPSWLRQV� FRQFHUQLQJ� WUDGH� HODVWLFLWLHV�� � 7KH� 1LJHP� PRGHO� LV

FKDUDFWHULVHG�E\�KLJK�H[SRUW�SULFH�HODVWLFLWLHV��������IRU�&((&V�FRXQWULHV���7KLV�LPSOLHV�WKDW�RQO\

VPDOO�H[FKDQJH�UDWH�FKDQJHV�DUH�QHHGHG�WR�UHFRQFLOH�FXUUHQW�DFFRXQW�SRVLWLRQV�ZLWK�PHGLXP�WHUP

WDUJHWV�� �7KH�TXHVWLRQ� LV� WR�ZKDW�H[WHQW� WKLV�DIIHFWV�RXU�UHVXOWV�� �7R�DQVZHU��ZH�KDYH�FDOFXODWHG

HTXLOLEULXP� H[FKDQJH� UDWHV� ZLWK� RWKHU� DVVXPSWLRQV� RQ� WUDGH� SULFH� HODVWLFLWLHV�� WDNLQJ� WKH� RQHV

�����������������������������������������������������
���7KH�UHVXOW�IRU�WKH�HXUR�GROODU�SDULW\�LV�FRQVLVWHQW�ZLWK�RWKHU�DYDLODEOH�HVWLPDWHV�GHULYHG�RI�DOWHUQDWLYH�HTXLOLEULXP
H[FKDQJH�UDWH�DSSURDFKHV��ZKLFK�DOVR�ILQG�DQ�XQGHUYDOXDWLRQ�RI�WKH�HXUR�LQ�������VHH�IRU�H[DPSOH�0DHVR�)HUQDQGH]�
2VEDW�DQG�6FKQDW]��������



��

HVWLPDWHG�E\��$JOLHWWD��%DXODQW�DQG�0RDWWL����������7KHVH�QHZ�HODVWLFLWLHV�DUH�PXFK�ORZHU�WKDQ�LQ

1,*(0�PRGHO��DV�VKRZQ�LQ�WDEOH���

7KH� UHVXOWLQJ� PLVDOLJQPHQWV� DUH� DOVR� GLVSOD\HG� LQ� WDEOH� ��� � $V� H[SHFWHG�� WKHVH� ORZHU� SULFH

HODVWLFLWLHV�UHVXOW�LQ�KLJKHU�FXUUHQF\�PLVDOLJQPHQWV��WKDQ�LQ�WDEOH�����VLQFH�D�KLJKHU�FKDQJH�LQ�WKH

H[FKDQJH� UDWH� LV� UHTXLUHG� WR� UHVWRUH� WKH� FXUUHQW� DFFRXQW� HTXLOLEULXP�� �+RZHYHU��PLVDOLJQPHQWV

UHPDLQ�VPDOO��ZKLFK�VXJJHVWV� WKDW�RXU� UHVXOWV�DUH�TXLWH� UREXVW� WR�FKDQJHV� LQ� WKHVH�DVVXPSWLRQV�

)RU�WKH�HXUR�DQG�WKH�GROODU��LW�LV�QRW�YHU\�VXUSULVLQJ�EHFDXVH�RI�WKH�ORZ�ZHLJKW�RI�&((&V�LQ�WKHLU

WUDGH�SDWWHUQ���)RU�&((&V��WKH�PLVDOLJQPHQWV�GR�QRW�YDU\�PXFK��H[FHSW�IRU�3RODQG��ZKHUH�WKH

GHJUHH�RI�RSHQQHVV�LV�WKH�ORZHVW�

7DEOH����([FKDQJH�UDWH�PLVDOLJQPHQWV�IRU�WKH�HXUR��WKH�8�6��GROODU�DQG�&((&�FXUUHQFLHV��ZLWK
DOWHUQDWLYH�DVVXPSWLRQV�RQ�SULFH�HODVWLFLWLHV����LQ��

(XUR
$UHD

8�6� &]HFK
5HSXEOLF

+XQJDU\ 3RODQG (VWRQLD 6ORYHQLD

([SRUW�SULFH�HODVWLFLW\� ���� ���� ���� ���� ����

)RU�\HDU�����
5HDO�HIIHFWLYH�H[FKDQJH�UDWH� ��� �� �� �� �� �� �
5HDO�ELODWHUDO�UDWH�YHUVXV�HXUR � �� � �� �� �� �

)RU�\HDU�����
5HDO�HIIHFWLYH�H[FKDQJH�UDWH� �� �� �� � � � �
5HDO�ELODWHUDO�UDWH�YHUVXV�HXUR � �� �� � � � �

�$�SRVLWLYH�VLJQ�LQGLFDWHV�FXUUHQF\�RYHUYDOXDWLRQ�DQG�D�PLQXV�VLJQ�FXUUHQF\�XQGHU�YDOXDWLRQ
��6RXUFH���$JOLHWWD��%DXODQW�DQG�0RDWWL��������
��5HDO�HIIHFWLYH�H[FKDQJH�UDWH�LQ�FRQVXPHU�SULFH�WHUPV�
6RXUFH��$XWKRUV·�FDOFXODWLRQV

6HFRQG��ZH�PRGLI\� WKH�FXUUHQW�DFFRXQW� WDUJHWV� LQ�RUGHU� WR� ILQG�RXW�ZKHWKHU� WKH� UHVXOWV�KHDYLO\

GHSHQG�RQ� WKHVH�DVVXPSWLRQV�� �)RU�GRLQJ� WKLV��ZH�DUELWUDULO\� VHW� WKH�FXUUHQW� DFFRXQW� WDUJHWV� WR

]HUR�� 6LQFH� FXUUHQW� DFFRXQWV� DUH� JOREDOO\� FRQVLVWHQW�� XVXDOO\�� LW� LV� QRW� � SRVVLEOH� WR� FKDQJH� RQH

FRXQWU\
V�WDUJHW�ZLWKRXW�WDNLQJ�LQWR�DFFRXQW�WKH�IHHGEDFN�HIIHFW�RQ�RWKHU�FRXQWULHV���+RZHYHU��LW

LV�SRVVLEOH�WR�GR�LW�KHUH�VLQFH�&((&V�DUH�VPDOO�HFRQRPLHV�LQ�WHUPV�RI�*'3�UHODWLYH�WR� OHDGLQJ

LQGXVWULDOLVHG�FRXQWULHV��VR�WKH�PRYH�WR�D�]HUR�WDUJHW�LQ�WKH�&((&V�GRHV�QRW�LPSO\�D�VLJQLILFDQW

FKDQJH� IRU� WKH� RWKHU� FRXQWULHV� RI� WKH� PRGHO�� � $OWKRXJK� ZH� GR� QRW� SUHWHQG� WKDW� WKLV� QHZ

DVVXPSWLRQ� LV� D� UHOHYDQW� PHDVXUH� RI� WKH� &((&V� FXUUHQW� DFFRXQW� VXVWDLQDELOLW\�� LW� SURYLGHV� D

VLPSOH� UXOH� RI� WKXPE�ZLWK� DQ� HDV\� LQWHUSUHWDWLRQ�� WKH� )((5�REWDLQHG� E\� WKLV�ZD\�ZLOO� EH� WKH

H[FKDQJH� UDWH� DEOH� WR� EDODQFH� WKH� &((&V� FXUUHQW� DFFRXQWV� ZKHQ� WKHLU� RXWSXW� JDSV� DUH� QXOO�

7DEOH���VKRZV�WKH�HIIHFWV�RI�WKLV�QHZ�DVVXPSWLRQ�



��

7DEOH����([FKDQJH�UDWH�PLVDOLJQPHQWV�IRU�WKH�HXUR��WKH�8�6��GROODU�DQG�&((&�FXUUHQFLHV��ZLWK
DOWHUQDWLYH�DVVXPSWLRQV�RQ�FXUUHQW�DFFRXQW�WDUJHW���

HXUR 8�6�
'ROODU

&]HFK
5HSXEOLF

+XQJDU\ 3RODQG (VWRQLD 6ORYHQLD

)RU�\HDU�����
5HDO�HIIHFWLYH�H[FKDQJH�UDWH� ��� �� � � � � �
5HDO�ELODWHUDO�UDWH�YHUVXV�HXUR � �� � � � � �

)RU�\HDU�����
5HDO�HIIHFWLYH�H[FKDQJH�UDWH� �� �� � � � � �
5HDO�ELODWHUDO�UDWH�YHUVXV�HXUR � �� � � � � �

��$�SRVLWLYH�VLJQ�LQGLFDWHV�FXUUHQF\�RYHUYDOXDWLRQ�DQG�D�PLQXV�VLJQ�FXUUHQF\�XQGHU�YDOXDWLRQ
��&XUUHQW�DFFRXQW�WDUJHWV�VHW�WR�]HUR�
��5HDO�HIIHFWLYH�H[FKDQJH�UDWH�LQ�FRQVXPHU�SULFH�WHUPV�
6RXUFH��$XWKRUV·�FDOFXODWLRQV

0RVW�&((&V� FXUUHQFLHV�ZRXOG� EH� RYHUYDOXHG�� LI� WKHVH� FRXQWULHV� KDG� WR� EDODQFH� WKHLU� H[WHUQDO

FXUUHQW� DFFRXQWV�� � +HUH� DJDLQ�� WKH� UHVXOWV� DUH� QRW� VXUSULVLQJ�� VLQFH� WKH� WDUJHW� ZRXOG� EH� PXFK

KDUGHU�WR�UHDFK��LW�ZRXOG�UHTXLUH�D�GHSUHFLDWLRQ�RI��UHDO�H[FKDQJH�UDWHV�UHODWLYHO\�WR�WKHLU�SUHVHQW

OHYHOV�� � +RZHYHU�� WKH� VL]H� RI� WKH� GHWHFWHG� RYHUYDOXDWLRQ� LV� YHU\� ORZ�� FRQVLGHULQJ� WKH� H[WUHPH

DVVXPSWLRQ�RI�D�QXOO�GHILFLW�� �$PRQJ�WKHVH�UHODWLYHO\�VWDEOH�UHVXOWV�� WKH�3ROLVK�]ORW\� LV�DJDLQ�WKH

PRVW�VHQVLWLYH�WR�FKDQJHV�LQ�DVVXPSWLRQV�

���&21&/86,21

7KLV�SDSHU�SURSRVHV�GLIIHUHQW�ZD\V�WR�GHDO�ZLWK�WKH�LVVXH�RI�UHIHUHQFH�SDULWLHV�IRU�&((&V�DKHDG

RI�WKHLU�DFFHVVLRQ�WR�(08���7KH�VWULNLQJ�IHDWXUH�LQ�WKH�H[FKDQJH�UDWH�HYROXWLRQ�RI�WKHVH�FRXQWULHV

ZDV�WKH�SURFHVV�RI�FRQWLQXRXV�UHDO�DSSUHFLDWLRQ�VHHQ�LQ�WKH�ODVW�GHFDGH���0RVW�HFRQRPLVWV�VKDUH

WKH�YLHZ�WKDW�H[FKDQJH�UDWHV�ZHUH�VXEVWDQWLDOO\�XQGHUYDOXHG�LQ�WKH�HDUO\�WUDQVLWLRQ�SHULRG���$V�WKH

SURFHVV�RI�UHDO�DSSUHFLDWLRQ�VHW�LQ�IROORZLQJ�WKH�LQLWLDOO\�VWURQJO\�XQGHUYDOXHG�SRVLWLRQ�RFFXSLHG

E\� WKH�&((&V
� FXUUHQFLHV�� LW�ZDV�QRW�SHUFHLYHG� WR�EH� D� WKUHDW� WR� WKH� FRPSHWLWLYHQHVV�RI� WKHVH

FRXQWULHV�� �2QH�FRXOG�DOVR�DUJXH�WKDW� WKH�DGMXVWPHQW�SURFHVV�FDXVHG�E\�WKH�DSSUHFLDWLRQ�RI�WKH

UHDO� H[FKDQJH� UDWH�ZDV� FRQVLVWHQW�ZLWK� WKH�KLJK�SURGXFWLYLW\� JURZWK� UHFRUGHG� LQ� WUDGHG�JRRGV�

+RZHYHU��ZKHQ�WKH�%DODVVD�HIIHFW�LV�WDNHQ�LQWR�DFFRXQW��WKH�&((&V
�UHODWLYH�SULFH�OHYHOV�SURYLGH

VRPH� HYLGHQFH� IRU� RYHUYDOXDWLRQ� DQG� WKLV� VLWXDWLRQ� LV� VWUHQJWKHQHG� E\� WKH� WUHQG� RI� UHDO

DSSUHFLDWLRQ�

:H�DOVR�XVH�D�)((5�IUDPHZRUN�WR�DVVHVV�SRVVLEOH�PLVDOLJQPHQWV�RI�H[FKDQJH�UDWHV�LQ�WKH�PDLQ

ILYH� &((&V� LQ� ����� DQG� ������ � 7KH� UHVXOWV� VKRZ� WKDW� WKHVH� H[FKDQJH� UDWHV� KDYH� YHU\� ORZ

PLVDOLJQPHQWV�LQ�UHDO�HIIHFWLYH�WHUPV�DQG�LQ�ELODWHUDO�UDWHV�YHUVXV�WKH�HXUR���8VLQJ�WKH�PRGHO�ZLWK



��

GLIIHUHQW�DVVXPSWLRQV��ZH�KDYH�FKHFNHG� WKDW� WKHVH� UHVXOWV� DUH� UREXVW� WR�FKDQJHV� LQ�SDUDPHWHUV�

UHODWLQJ�WR��WUDGH�HODVWLFLWLHV�DQG�FXUUHQW�DFFRXQW�WDUJHWV�

7KHVH�ORZ�PLVDOLJQPHQWV�FRQWUDVW�ZLWK�WKH�ODUJH�RQHV�IRXQG�IRU�WKH�VDPH�SHULRG�IRU�FXUUHQFLHV

OLNH�WKH�HXUR�RU�WKH�GROODU���7KLV�LV�LQ�OLQH�ZLWK�WKH�ODUJH�UHVSRQVH�RI�&((&V�WR�FKDQJHV�LQ�WKHLU

H[FKDQJH�UDWHV��GXH� WR� WKHLU�KLJK�GHJUHH�RI�RSHQQHVV�� �7KHUHIRUH��RQO\� D� VPDOO�YDULDWLRQ�RI� WKH

H[FKDQJH� UDWH� LV� UHTXLUHG� WR� FRUUHFW� LPEDODQFHV�� �:H� FDQ� FRQFOXGH� WKDW�� DV� ORQJ� DV� LQIODWLRQ� LV

VXEGXHG�� WKH� H[FKDQJH� UDWH� VWDELOLW\� UHTXLUHG� E\� WKH� (50� �� ZLOO� QRW� EH� WKUHDWHQHG� E\

PDFURHFRQRPLF�LPEDODQFHV��DOWKRXJK�LW�UHPDLQV�YXOQHUDEOH�WR�ILQDQFLDO�VKRFNV�

5HIHUHQFHV

� $JOLHWWD��0LFKHO��&DPLOOH�%DXODQW�DQG�6DQGULQH�0RDWWL���������´([FKDQJH�5DWH�5HJLPHV�DQG
&RPSHWLWLYHQHVV� LQ�&HQWUDO�(XURSH�� 7KH�&KRLFH� RI� ,QWHUPHGLDU\�([FKDQJH�5DWH� 5HJLPHµ�
SDSHU�SUHSDUHG�IRU�WKH�,QWHUQDWLRQDO�&RQIHUHQFH�7RZDUGV�5HJLRQDO�&XUUHQF\�$UHDV��6DQWLDJR
GH�&KLOH��������0DUFK�

� $JOLHWWD�� 0LFKHO� DQG� &DPLOOH� %DXODQW� �������� �5pJLPH� GH� FKDQJH� HW� LQWpJUDWLRQ� GHV� SD\V
PpGLWHUUDQpHQV��O·H[SpULHQFH�GH�OD�7XQLVLH���5HYXH�G·pFRQRPLH�SROLWLTXH��YRO�������QR����

� $JOLHWWD��0LFKHO��&DPLOOH��%DXODQW�DQG�9LUJLQLH�&RXGHUW� ���������&RPSpWLWLYLWp�HW�UpJLPH�GH
FKDQJH�HQ�(XURSH�&HQWUDOH���5HYXH�(FRQRPLTXH��YRO�����Q����QRYHPEUH�����.

� $UWXV��3DWULFN�DQG�1DWKDOLH�5LFRHXU����������4XHO�V\VWqPH�GH�FKDQJH�HQWUH�OHV�SD\V�G·(XURSH
FHQWUDOH�HW�OD�]RQH�G·8QLRQ�PRQpWDLUH"���5HYXH�(FRQRPLTXH��YRO�����QR����

� %RURZVNL�� 'LGLHU� DQG� &pFLOH� &RXKDUGH� �������� �4XHOOH� SDULWp� G·pTXLOLEUH� SRXU� O·HXUR"��
(FRQRPLH�,QWHUQDWLRQDOH������VW�TXDUWHU�

� %RURZVNL��'LGLHU�DQG�&pFLOH�&RXKDUGH����������7KH�([FKDQJH�5DWH�0DFURHFRQRPLF�%DODQFH
$SSURDFK��1HZ�0HWKRGRORJ\�DQG�5HVXOWV�IRU�WKH�(XUR��WKH�'ROODU��WKH�<HQ�DQG�WKH�3RXQG
6WHUOLQJ���PLPHR��&(31�:RUNLQJ�3DSHU��8QLYHUVLWp�3DULV�1RUG�

� &ODUN�� 3HWHU� %�� DQG� 5RQDOG� 0DF'RQDOG��������� �([FKDQJH� 5DWHV� DQG� (FRQRPLF
)XQGDPHQWDOV��$�0HWKRGRORJLFDO�&RPSDULVRQ�RI�%((5V�DQG�)((5V���,0)�:3�������

� &RXGHUW�� 9LUJLQLH� �������� �&RPPHQW� GpILQLU� XQ� WDX[� GH� FKDQJH� G·pTXLOLEUH� SRXU� OHV� SD\V
pPHUJHQWV���(FRQRPLH�,QWHUQDWLRQDOH�Q�������VW�TXDUWHU�

� &RXGHUW�� 9LUJLQLH�� DQG� -HDQ�3DWULFN� <DQLWFK� �������� �/HV� VWUDWpJLHV� GH� FKDQJH� GHV� SD\V
G·(XURSH�FHQWUDOH�HW�RULHQWDOH���5HYXH�G·(FRQRPLH�)LQDQFLqUH��VSHFLDO�LVVXH�

� 'HEHOOH�� *X\�� DQG� +DPLG� )DUXTHH� �������� �6DYLQJ�,QYHVWPHQW� %DODQFHV� LQ� ,QGXVWULDO
&RXQWULHV�� $Q� (PSLULFDO� ,QYHVWLJDWLRQ�� ,Q� ´([FKDQJH� 5DWHV� $VVHVVPHQW�� ([WHQVLRQV� RI� WKH
0DFURHFRQRPLF� %DODQFH� $SSURDFKµ�� HGLWHG� E\� ,VDUG�� 3HWHU� DQG� +DPLG� )DUXTHH�� ,0)� 2FFDVLRQDO
3DSHU�QR������

� 'RLV\��1LFRODV� DQG�.DULQH�+HUYp� �������� �7KH�0HGLXP� DQG�/RQJ�7HUP�'\QDPLFV� RI� WKH
&XUUHQW� $FFRXQW� 3RVLWLRQV� LQ� WKH� &HQWUDO� DQG� (DVWHUQ� (XURSHDQ� &RXQWULHV��:KDW� DUH� WKH



��

,PSOLFDWLRQV� IRU� WKHLU� $FFHVVLRQ� WR� WKH� (XURSHDQ� 8QLRQ� DQG� WKH� (XUR� $UHD"��� PLPHR�
IRUWKFRPLQJ�LQ�&(31�:RUNLQJ�3DSHU��8QLYHUVLWp�3DULV�1RUG�

� (GZDUGV�� 6HEDVWLDQ� �������� �5HDO� DQG� 0RQHWDU\� 'HWHUPLQDQWV� RI� 5HDO� ([FKDQJH� 5DWH
%HKDYLRXU�� 7KHRU\� DQG� (YLGHQFH� IURP� 'HYHORSLQJ� &RXQWULHV��� ,Q� :LOOLDPVRQ� �HGV��
(VWLPDWLQJ�(TXLOLEULXP�([FKDQJH�5DWHV��,QVWLWXWH�IRU�,QWHUQDWLRQDO�(FRQRPLFV��:DVKLQJWRQ�'&�

� (LFKHQJUHHQ��%DUU\��3DXO�0DVVRQ�DQG�DOLL����������([LW�VWUDWHJLHV��SROLF\�RSWLRQV�IRU�FRXQWULHV
VHHNLQJ�JUHDWHU�H[FKDQJH�UDWH�IOH[LELOLW\���,0)�2FFDVLRQDO�3DSHU��QR������

� (JHUW��%DOD]V�DQG�$PLQD�/DKUHFKH� ��������´/H� WDX[�GH�FKDQJH�G·pTXLOLEUH� IRQGDPHQWDO�GHV
SD\V�G·(XURSH�FHQWUDO�HW�RULHQWDOH�FDQGLGDWV�j�O·8QLRQ�HXURSpHQQHµ��PLPHR��IRUWKFRPLQJ�LQ
&(3,,�:RUNLQJ�3DSHUV�

� +DOSHUQ�� /DVOR�� DQG� &KDUOHV� :\SORV]� �������� �(TXLOLEULXP� ([FKDQJH� 5DWHV� LQ� 7UDQVLWLRQ
(FRQRPLHV���,0)�:RUNLQJ�3DSHU��QR������

� ,VDUG�� 3HWHU� DQG� +DPLG� )DUXTHH� �������� �([FKDQJH� 5DWH� $VVHVVPHQW� �� ([WHQVLRQV� RI� WKH
0DFURHFRQRPLF�%DODQFH�$SSURDFK���,0)�2FFDVLRQDO�3DSHU�QR������

� 0DF'RQDOG�� 5RQDOG� �������� �:KDW�'HWHUPLQHV� 5HDO� ([FKDQJH� 5DWHV� "� 7KH� /RQJ� DQG� WKH
6KRUW�RI�LW���,0)�:RUNLQJ�3DSHU��:3���������-DQXDU\�

� 0DHVR�)HUQDQGH]�)UDQFLVFR��&KLDUD�2VEDW�DQG�%HUQG�6FKQDW]���������´'HWHUPLQDQWV�RI�WKH
(XUR� 5HDO� (IIHFWLYH� ([FKDQJH� 5DWH�� D� %((5�3((5�$SSURDFKµ�� (XURSHDQ� &HQWUDO� %DQN
:RUNLQJ�3DSHU�Q����

� 5RJRII��.HQQHWK�� �������� �7KH� SXUFKDVLQJ� SDULW\� SX]]OH��� -RXUQDO� RI� (FRQRPLF� /LWHUDWXUH�� YRO
;;;,9��-XQH�

� :LOOLDPVRQ��-RKQ���������7KH�([FKDQJH�5DWH�6\VWHP��3ROLF\�$QDO\VLV�LQ�,QWHUQDWLRQDO�(FRQRPLFV
���,QVWLWXWH�IRU�,QWHUQDWLRQDO�(FRQRPLFV��:DVKLQJWRQ�

� :LOOLDPVRQ�� -RKQ�� �������� (VWLPDWLQJ� (TXLOLEULXP� ([FKDQJH� 5DWHV�� ,QVWLWXWH� IRU� ,QWHUQDWLRQDO
(FRQRPLFV��:DVKLQJWRQ�'&�

� :LOOLDPVRQ�� -RKQ��	�0��0DKDU�� ���������&XUUHQW�$FFRXQW�7DUJHWV���$SSHQGL[�$�� ,Q�:UHQ�
/HZLV�� 6�� DQG� 5�� 'ULYHU� �HGV�� 5HDO� ([FKDQJH� 5DWHV� IRU� WKH� <HDU� ������ 3ROLF\� $QDO\VHV� LQ
,QWHUQDWLRQDO�(FRQRPLFV�����,QVWLWXWH�IRU�,QWHUQDWLRQDO�(FRQRPLFV��:DVKLQJWRQ�

� :LOOLDPVRQ� -RKQ� �������� �([FKDQJH� UDWH� UHJLPHV� IRU� HPHUJLQJ� PDUNHWV�� UHYLYLQJ� WKH
LQWHUPHGLDWH� RSWLRQ��� 3ROLF\� $QDO\VHV� LQ� ,QWHUQDWLRQDO� (FRQRPLFV� ���� ,QVWLWXWH� IRU
,QWHUQDWLRQDO�(FRQRPLFV��:DVKLQJWRQ�
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$SSHQGL[����/RJ�OLQHDU�PRGHO�RI�WKH�VWDQGDUG�WUDGH�EORFN�LQ�1,*(0��

>�@ ([SRUW�HTXDWLRQ����D�� ( ) ( ) ( ) ( )( )tcpxtpxgbtstxgi iiiii −+= 1 �

�E�� ( ) ( ) ( )( ) ( ) ( )( )1 2i i i i i i ixgi t s t b refex t b fdi t tfe t= + +

7KH�DFWLYLW\�YDULDEOH�LV�ZRUOG�GHPDQG��GHILQHG�DV�WKH�ZHLJKWHG�VXP�RI�LPSRUWV�IURP�SDUWQHU�FRXQWULHV����HTXDWLRQ������)RU
LQGXVWULDOLVHG�FRXQWULHV��D���WKH�H[SRUW�SULFH�FRPSHWLWLYHQHVV�LV�GHILQHG�DV�WKH�UDWLR�RI�WKH�H[SRUWV�LWV�PDLQ�FRPSHWLWRUV��&3;�
WR�LWV�H[SRUW�SULFHV��3;*���)RU�&((�FRXQWULHV��E���WKH�FRPSHWLWLYHQHVV�LQGLFDWRU��5()(;��LV�WKH�UHDO�HIIHFWLYH�H[FKDQJH
UDWH�GHIODWHG�E\� WKH� FRQVXPHU�SULFH� LQGH[� �HTXDWLRQ�����DQG� H[SRUWV�DUH�SRVLWLYHO\� UHODWHG� WR� LQIORZV� RI�)',� �)',���)RU
VLPSOLFLW\
V�VDNH��ZH�VXSSRVH�WKDW�LQIORZV�RI�)',�DUH�DW�WKHLU�HTXLOLEULXP�OHYHO��VR�WKDW�H[SRUWV�DUH�D�IXQFWLRQ�RI�RQO\�ZRUOG
GHPDQG�DQG�H[SRUW�SULFH�FRPSHWLWLYHQHVV��:H�XVH�WKH�VDPH�DVVXPSWLRQ�IRU�&((&V�LPSRUWV��HTXDWLRQ����E��

>�@ ,PSRUW�HTXDWLRQ����D�� ( ) ( ) ( ) ( )( )tcedtpmgcttfectmgi iiiiii −+= 21 �

�E�� ( ) ( ) ( ) ( )( ) ( ) ( )( )1 2 3i i i i i i i i imgi t c tfe t c pmg t ced t c fdi t tfe t= + − +

7KH�GHPDQG�YDULDEOH�LQ�HTXDWLRQV�IRU�LPSRUWV�LV�WRWDO�ILQDO�H[SHQGLWXUH��7)(���,PSRUW�SULFH�FRPSHWLWLYHQHVV�LV�GHILQHG�DV�WKH
UDWLR�RI�LPSRUW�SULFHV��30*��WR�SURGXFHU�SULFHV�RU�FRQVXPHU�SULFHV��&('���)RU�&((�FRXQWULHV��E���LPSRUWV�DUH�SRVLWLYHO\
UHODWHG�WR�LQIORZV�RI�)',�

>�@ 6HUYLFH�H[SRUWV�HTXDWLRQ��� ( ) ( ) ( ) ( )( ) ( ) ( ) ( )trefextdtmsertdtwdmsertdtxser iiiiiii 211 1 +−+=

6HUYLFH� H[SRUWV�DUH�D� IXQFWLRQ�RI�D�GHPDQG� WHUP�GHILQHG� DV� WKH� VHUYLFH� LPSRUWV� RI� WKH� RWKHU� FRXQWULHV� �:'06(5���7KH
FRPSHWLWLYHQHVV�LQGLFDWRU��5()(;��LV�WKH�UHDO�HIIHFWLYH�H[FKDQJH�UDWH�GHIODWHG�E\�WKH�FRQVXPHU�SULFH�LQGH[��HTXDWLRQ�����

>�@ 6HUYLFH�LPSRUWV�HTXDWLRQ��� ( ) ( ) ( ) ( ) ( )trefexettfeetcedtrxtmser iiiiiii 21 +=−+

6HUYLFH�LPSRUWV�DUH�GHWHUPLQHG�E\�D�GHPDQG�WHUP��WRWDO�ILQDO�H[SHQGLWXUH��7)(���7KH�FRPSHWLWLYHQHVV�LQGLFDWRU��5()(;�
LV�LGHQWLFDO�WR�WKH�RQH�XVHG�IRU�VHUYLFH�H[SRUWV�

>�@ $OO�JRRGV�H[SRUWV�SULFH�HTXDWLRQ��� ( ) ( ) ( )tpxgtftpxa iii =

1RQ�PDQXIDFWXUHG� H[SRUW� DQG� LPSRUW� SULFHV� DUH� SUR[LHG� E\� LQWHUQDWLRQDO� FRPPRGLWLHV� SULFHV� �DJULFXOWXUDO�IRRGV� SULFHV� IRU
GHYHORSHG�DQG�GHYHORSLQJ�FRXQWULHV��DJULFXOWXUDO�QRQ�IRRGV�SULFHV��PHWDO�DQG�PLQHUDO�SULFHV��RLO�SULFHV���7KH�DOO�JRRGV�H[SRUW
SULFH�LV�REWDLQHG�E\�VXPPLQJ�WKH�PDQXIDFWXUHG�H[SRUW�SULFHV�DQG�LQWHUQDWLRQDO�SULFHV�GHILQHG�HDUOLHU��ZHLJKWHG�E\�HDFK�VHFWRU
V
VKDUH� RI� WKH� QDWLRQDO� HFRQRP\�� )RU� VLPSOLFLW\
V� VDNH�� ZH� VXSSRVH� WKDW� LQWHUQDWLRQDO� FRPPRGLWLHV� SULFHV� DUH� DW� WKHLU
HTXLOLEULXP�OHYHO��VR�WKDW�WKH�DOO�JRRGV�H[SRUWV�SULFH�LV�D�IXQFWLRQ�RI�RQO\�H[SRUWV�SULFH�IRU�PDQXIDFWXUHG�JRRGV��HTXDWLRQ����
:H�XVH�WKH�VDPH�PHWKRG�WR�GHWHUPLQH�WKH�DOO�JRRGV�LPSRUW�SULFH��HTXDWLRQ����

>�@ $OO�JRRGV�LPSRUWV�SULFH�HTXDWLRQ��� ( ) ( ) ( )( )tpmgtgtpma iii =

7KH�DOO�JRRGV�LPSRUWV�SULFH�LV�D�IXQFWLRQ�RI�LPSRUWV�SULFH�IRU�PDQXIDFWXUHG

>�@ 0DQXIDFWXUHG�LPSRUWV�SULFH�HTXDWLRQ��� ( ) ( ) ( ) ( )( )∑ += trxtpxgthtpmg ijiji

0DQXIDFWXUHG�LPSRUW�SULFHV�DUH�FDOFXODWHG�DV�D�ZHLJKWHG�DYHUDJH�RI�IRUHLJQ�H[SRUW�SULFHV��WKH�ZHLJKWLQJ� ijh �UHIOHFWV�WKH�LPSRUW

VWUXFWXUH�

>�@ &RPSHWLWRU�SULFHV�HTXDWLRQ� ( ) ( ) ( )∑= tpxgtwtcpx jiji

7KH�FRPSHWLWRU�SULFHV�DUH�FDOFXODWHG�VR�DV�WR�WDNH�LQWR�DFFRXQW�FRPSHWLWLRQ�LQ�WKLUG�PDUNHW���WKH�ZHLJKW� ijw �RI�HDFK�H[SRUW

FRPSHWLWRU�M�LQ�D�JLYHQ�FRXQWU\�L
V�FRPSHWLWLYHQHVV�LQGH[�GHSHQGV�RQ�WKH�VKDUHV�RI�WKH�FRPSHWLWRU�M
V�LQ�WKH�FRXQWU\�L
V�H[SRUW
PDUNHWV

>�@ 0DQXIDFWXUHG�H[SRUWV�SULFH�HTXDWLRQ��� ( ) ( ) ( )( ) ( ) ( )tcpxjtrxtcedjtpxg iiiiii 11 1−+−=

�����������������������������������������������������
���7KLV�VSHFLILFDWLRQ�LV�FRPPRQ�WR�DOO�FRXQWULHV�H[FHSW�WKH�8QLWHG�6WDWHV�DQG�-DSDQ��ZKRVH�RLO�LPSRUWV�DUH�PRGHOOHG
H[SOLFLWO\�
��� 7KH� ZHLJKWLQJ�� REWDLQHG� IURP� DQ� DOO�JRRGV� WUDGH� PDWUL[�� LV� DVVXPHG� WR� EH� LQGHSHQGHQW� RI� WKH� OHYHO� RI� ZRUOG
DFWLYLW\��LPSO\LQJ�D�XQLW�ORQJ�WHUP�HODVWLFLW\�RQ�WKH�LPSRUW�GHPDQG�YDULDEOH��7KH�ORQJ�WHUP�ZRUOG�GHPDQG�HODVWLFLW\�RI
H[SRUWV�LV�WKHUHIRUH�FRQVWUDLQHG�WR�XQLW\�IRU�DOO�FRXQWULHV�



��

([SRUW� SULFHV� HTXDWLRQ� LOOXVWUDWHV� WKH�PDUJLQ�DGMXVWPHQW� EHKDYLRXU� RI� ORFDO� H[SRUWHUV�� ZKR� VHW� WKHLU� SULFHV� DV� D� ZHLJKWHG
DYHUDJH�RI�WKHLU�GRPHVWLF�SULFHV�DQG�WKHLU�FRPSHWLWRUV
�SULFHV�RQ�WKLUG�FRXQWU\�PDUNHWV�

>��@ (IIHFWLYH�UHDO�H[FKDQJH�UDWH�HTXDWLRQ��� ( ) ( ) ( ) ( )( )trxtcedtktrefex jjiji −= ∑ �ZLWK� 1=iik

7KLV� HIIHFWLYH� UHDO� H[FKDQJH� UDWH� LV� GHILQHG� LQ� FRQVXPHU�SULFH� WHUPV� DQG� H[SODLQV� WKH� VHUYLFH� WUDGH� IRU� WKH� LQGXVWULDOLVHG
FRXQWULHV�DQG�WRWDO�WUDGH�IRU�&((&V��7KH�ZHLJKWV�FRPH�IURP�WKH�PDWUL[�RI�ELODWHUDO�WUDGH�IORZV��DQG�WKH\�DUH�WKH�VXP�RI
VHUYLFHV�H[SRUWV�IURP�M�WR�L�DQG�VHUYLFHV�LPSRUWV�LQWR�M�IURP�L�GLYLGHG�E\�WKH�VXP�RI�DOO�RI�M
V�VHUYLFHV�H[SRUWV�DQG�LPSRUWV�

>��@ :RUOG�GHPDQG�IRU�PDQXIDFWXUHG�JRRGV�HTXDWLRQ��� ( ) ( ) ( )∑= tmgitlts jiji

7KH�ZRUOG�GHPDQG�LV�GHILQHG�DV�WKH�ZHLJKWHG�VXP�RI�LPSRUWV�IURP�SDUWQHU�FRXQWULHV�

>��@ 7RWDO�ILQDO�H[SHQGLWXUH�HTXDWLRQ��� ( ) ( ) ( ) ( )( ) ( )tmgitmtytmttfe iiiii −+= 1

7KH� WRWDO� ILQDO� H[SHQGLWXUH� LV� REWDLQHG� E\� VXPPLQJ� GRPHVWLF�*'3� �<�� DQG� GRPHVWLF� LPSRUWV� �0*,���ZHLJKWHG� E\� HDFK
FRPSRQHQW
V�VKDUH�RI�ILQDO�H[SHQGLWXUH�

>��@ :RUOG�GHPDQG�IRU�VHUYLFHV�HTXDWLRQ� ( ) ( ) ( )∑= tmsertztwdmser iii

7KLV�YDULDEOH�LV�FDOFXODWHG�DV�WKH�VXP�RI�VHUYLFH�LPSRUWV�E\�DOO�SDUWQHU�FRXQWULHV�

>��@ &XUUHQW�DFFRXQW�HTXDWLRQ�
( ) ( ) ( ) ( )[ ] ( ) ( ) ( ) ( )[ ] ( ) ( ) ( ) ( )tmsertatxsertatrxtmgitpmatatxgitpxatatbc iiiiiiiiiiii 4321 −+−+−+=

ZLWK��E\�GHILQLWLRQ�� ( )tbci �GHYLDWLRQ�RI�FXUUHQW�DFFRXQW�EDODQFH�IURP�WDUJHW��LQ�SRLQWV�RI�QRPLQDO�*'3

:LWK�

3;$ SULFHV� �LQ� 86��� RI� H[SRUWV� RI� JRRGV� FDOFXODWHG� DV� D� ZHLJKWLQJ� RI� PDQXIDFWXUHG� H[SRUW� SULFHV� DQG
FRPPRGLW\�SULFHV��H[RJHQRXV��

;*, H[SRUWV�RI�JRRGV�LQ�FRQVWDQW�8�6��GROODUV
30$ SULFHV�RI�LPSRUWV�RI�JRRGV�LQ�GRPHVWLF�FXUUHQF\
0*, LPSRUWV�RI�JRRGV�LQ�FRQVWDQW�8�6��GROODUV
5; QRPLQDO�H[FKDQJH�UDWH�DJDLQVW�8�6��GROODU�� RXUS =1$ �XQLWV�RI�GRPHVWLF�FXUUHQF\�
;6(5 H[SRUWV�RI�QRQ�IDFWRU�VHUYLFHV��L�H���H[FOXGLQJ�LQFRPH���LQ�FXUUHQW�8�6��GROODUV
:'06(5 WRWDO�LPSRUWV�RI�QRQ�IDFWRU�VHUYLFHV��L�H���H[FOXGLQJ�LQFRPH���LQ�FXUUHQW�8�6��GROODUV
06(5 LPSRUWV�RI�VHUYLFHV�LQ�FXUUHQW�8�6��GROODUV
5()(; UHDO�H[FKDQJH�UDWH�LQ�FRQVXPHU�SULFH�WHUPV
7)( WRWDO�ILQDO�H[SHQGLWXUH�LQ�FRQVWDQW�SULFHV��GRPHVWLF�FXUUHQF\
< GRPHVWLF�*'3�LQ�FRQVWDQW�SULFHV��GRPHVWLF�FXUUHQF\
092/ LPSRUWV�RI�JRRGV�DQG�VHUYLFHV�LQ�FRQVWDQW�SULFHV��GRPHVWLF�FXUUHQF\
&(' ZKROHVDOH�SULFHV�RU�FRQVXPHU�H[SHQGLWXUH�GHIODWRU��H[RJHQRXV�
6 WUDGH�ZHLJKWHG�ZRUOG�GHPDQG�IRU�FRXQWU\�L
V�JRRGV
&3; SULFHV�RI�FRXQWU\�L
V�FRPSHWLWRUV�RQ�WKLUG�FRXQWU\�PDUNHWV��LQ�86��
3;* PDQXIDFWXUHG�H[SRUW�SULFHV��LQ�86��
30* PDQXIDFWXUHG�LPSRUW�SULFHV�ZULWWHQ�DV�D�ZHLJKWHG�DYHUDJH�RI�PDQXIDFWXUHG�H[SRUW�SULFHV��WKH� ijh �YDOXHV

DUH�WKH�VKDUHV�RI�M�FRXQWULHV�LQ�L
V�LPSRUWV�
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$SSHQGL[����/RQJ�WHUP�HODVWLFLWLHV�RI�WUDGH�HTXDWLRQV

7DEOH����/RQJ�WHUP�HODVWLFLWLHV�RI�LPSRUW�DQG�H[SRUW�HTXDWLRQV

,PSRUWV ([SRUWV

GHPDQG�� 1c � SULFH�FRPSHWLWLYHQHVV�� 2c � ZRUOG�GHPDQG SULFH�FRPSHWLWLYHQHVV�� 1b �

8QLWHG�6WDWHV
-DSDQ
(XUR�DUHD
8QLWHG�.LQJGRP
&DQDGD
&]HFK�5HSXEOLF
+XQJDU\
3RODQG
(VWRQLD
6ORYHQLD
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6RXUFH��1,*(0�

7DEOH����/RQJ�WHUP�HODVWLFLWLHV�RI�PDQXIDFWXUHG�H[SRUW�SULFHV

&RPSHWLWRUV
�SULFHV
� 11 j− �

GRPHVWLF�SULFH�� 1j �

8QLWHG�6WDWHV
-DSDQ
(XUR�DUHD
8QLWHG�.LQJGRP
&DQDGD
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$SSHQGL[����:HLJKW�YDOXHV�LQ�WKH�HIIHFWLYH�H[FKDQJH�UDWHV�� ijk �

(IIHFWLYH�H[FKDQJH�UDWH�RI
:HLJKW�RI &]HFK�5HSXEOLF +XQJDU\ 3RODQG (VWRQLD 6ORYHQLD
(XUR�DUHD ���� ���� ���� ���� ����
8QLWHG�6WDWHV ���� ���� ���� ���� ����
-DSDQ ���� ���� ���� ���� ����
8QLWHG�.LQJGRP ���� ���� ���� ���� ����
&DQDGD ���� ���� ���� ���� ����
&]HFK�5HSXEOLF � ���� ���� ���� ����
+XQJDU\ ���� � ���� ���� ����
3RODQG ���� ���� � ���� ����
(VWRQLD ���� ���� ���� � ����
6ORYHQLD ���� ���� ���� ���� �

6RXUFH��1,*(0�


