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$EVWUDFW

7KH�SDSHU�SUHVHQWV�D�VLPSOH�EXW�FRPSUHKHQVLYH�IUDPHZRUN�IRU� WKH�HYDOXDWLRQ�RI� WKH

%DODVVD�6DPXHOVRQ��%6��HIIHFW��7KLV�IUDPHZRUN�PDNHV�LW�SRVVLEOH�WR�WHVW�WKH�YDOLGLW\

RI� WKH� DVVXPSWLRQV�RI� WKH�%6�PRGHO� DJDLQVW� UHDO�ZRUOG� GDWD�� DQG� WR� GLVHQWDQJOH� WKH

GLIIHUHQW�VRXUFHV�RI�UHODWLYH�SULFH�PRYHPHQWV��2XU�PHWKRG�LV�XVHG�WR�JLYH�QXPHULFDO

HVWLPDWHV� RQ� WKH� %6� HIIHFW� LQ� WKH� &(&�� FRXQWULHV� IRU� WKH� ����V�� 2WKHU� HPSLULFDO

VWXGLHV� DUH� DOVR� UHYLHZHG�� LQ� RUGHU� WR� UHFHLYH� D�PRUH� FRPSUHKHQVLYH� SLFWXUH� RI� WKH

HPSLULFDO�YDOLGLW\�RI�WKH�%6�PRGHO�

�7KH�UHVXOWV�VKRZ�WKDW� WKH�%6�HIIHFW�RQ�&3,� LQIODWLRQ� LQ� WKH�&(&��FRXQWULHV�KDV�QRW

H[FHHGHG� ��� SHU� DQQXP� YLV�j�YLV� *HUPDQ\� IRU� WKH� SDVW� IHZ� \HDUV�� 7KH� ILJXUHV

REWDLQHG� DUH� VRPHZKDW� GLIIHUHQW� IURP� WKH� DFWXDO� UDWHV� RI� UHDO� DSSUHFLDWLRQ� LQ� WKH

FRXQWULHV�FRQVLGHUHG��ZKLFK�FRQILUPV�RXU�SULRU�YLHZ��WKDW�WKH�%6�HIIHFW�LV�RQO\�SDUW�RI

WKH� VWRU\� LQ� WKH�&(&�V�� 7KH� GLIIHUHQFH�PD\� EH� DVFULEHG� WR� VHYHUDO� RWKHU� IDFWRUV� DV

ZHOO�� )LUVW�� WUDGHG� UHDO� DSSUHFLDWLRQ� KDV� EHHQ� D� SHUVLVWHQW� WUHQG� LQ� PRVW� FRXQWULHV�

YLRODWLQJ�UHODWLYH�333��6HFRQG��RWKHU�IDFWRUV��VXFK�DV�FKDQJHV�LQ�VHFWRUDO�ZDJH�UDWHV�

SULFLQJ� EHKDYLRXU� DQG� LQWHUPHGLDWH� SURGXFW� SULFHV�� KDYH� DOVR� FRQWULEXWHG� WR� WKH

GHYHORSPHQW�RI�WKH�QRQ�WUDGDEOH�DQG�WUDGDEOH�SULFH�UDWLR��$V�WKHVH�HVWLPDWHV�DUH�EDVHG

RQ�D�SHULRG�ZKHQ�WKH�SURGXFWLYLW\�GLIIHUHQWLDOV�ZHUH�KLJKHU�WKDQ�WKH�FXUUHQW�ILJXUHV��LW

LV�YHU\�OLNHO\�WKDW��DV�WKH�FDWFKLQJ�XS�SURFHHGV��WKH�%6�HIIHFW�ZLOO�FRQWLQXH�WR�GHFUHDVH

LQ� PDJQLWXGH�� 7KLV� ZRXOG� VXJJHVW� WKDW� UHDO� FRQYHUJHQFH� VKRXOG� QRW� HQGDQJHU� WKH

IXOILOPHQW�RI�WKH�0DDVWULFKW�7UHDW\�LQIODWLRQ�FULWHULRQ�
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��� ,QWURGXFWLRQ

6LQFH� WKH� RSSRUWXQLW\� WR� MRLQ� WKH� FRPPRQ� PDUNHW� KDV� FRPH� ZLWKLQ� UHDFK� IRU� WKH

DFFHVVLRQ�FRXQWULHV��HFRQRPLF�GHEDWH�UHJDUGLQJ�WKH�FRVWV�DQG�EHQHILWV��DQG�HVSHFLDOO\

WLPLQJ��RI�(08�PHPEHUVKLS�KDV�IODUHG�XS��7KLV�GHEDWH�KDV�EHHQ�ZHOO�VWUXFWXUHG�LQ�WKH

VHQVH�WKDW�PRVW�DXWKRUV�DJUHH�WKDW��LQ�WKH�ORQJHU�WHUP��(08�PHPEHUVKLS�LV�EHQHILFLDO

IRU� ERWK� WKH� DFFHVVLRQ� DQG� WKH� PDMRULW\� RI� FXUUHQW� (08� FRXQWULHV�� 7KH� WUDGLWLRQDO

DUJXPHQWV� LQ� WKLV� UHVSHFW� DUH� EXLOW� RQ� WKH� VWURQJ� WUDGH� UHODWLRQV� DQG� KLVWRULFDO� WLHV

EHWZHHQ� WKHVH� FRXQWULHV�� )XUWKHUPRUH�� DV�PRVW� RI� WKH� DFFHVVLRQ� FRXQWULHV� DUH� VPDOO

RSHQ� HFRQRPLHV�� LW� LV� DOVR� IUHTXHQWO\� DUJXHG� WKDW� PRQHWDU\� LQGHSHQGHQFH� DQG� WKH

UHVXOWLQJ� H[FKDQJH� UDWH� YRODWLOLW\� PD\� EH� GDPDJLQJ� IRU� ORQJ�WHUP� PDFURHFRQRPLF

GHYHORSPHQW�LQ�WKH�DFFHVVLRQ�DUHD�

%XLWHU� ������� DQG� 6]DSiU\� ������� DQG� ODWHU� %XLWHU� DQG� *UDIH� ������� FDPH� WR� WKH

FRQFOXVLRQ�TXLWH�HDUO\�WKDW�WKH�HDUOLHVW�SRVVLEOH�(08�HQWU\�VWUDWHJ\�IRU�WKH�DFFHVVLRQ

FRXQWULHV� ZRXOG� EH� KLJKO\� EHQHILFLDO�� PDLQO\� E\� DYRLGLQJ� XQQHFHVVDULO\� YRODWLOH

FDSLWDO�IORZV�DQG�H[FKDQJH�UDWHV�

&VDMEyN�DQG�&VHUPHO\��������DGYRFDWH�HDUO\�(08�PHPEHUVKLS�RQ�D�PRUH�FRPSOH[

JURXQG�� E\� SUHVHQWLQJ� D� GHWDLOHG� FRVW� EHQHILW� DQDO\VLV� LQ� WHUPV� RI� *'3� JDLQV� IURP

(08� PHPEHUVKLS�� 7KH\� DUJXH� WKDW� WKH� FRVWV� RI� FRPSO\LQJ� ZLWK� WKH� 0DDVWULFKW

FULWHULD� DQG� JLYLQJ� XS�PRQHWDU\� LQGHSHQGHQFH� DUH� WHPSRUDU\��ZKLOH� WKH� JDLQV� YLD� D

GHFUHDVLQJ�ULVN�SUHPLXP�DQG�H[SDQGLQJ�LQWHUQDWLRQDO�WUDGH�DUH�SHUPDQHQW�

:KLOH�WKH�µZKHQ¶�VHHPHG�WR�EH�PRUH�REYLRXV��WKH�µKRZ¶�UHPDLQHG�YHU\�TXHVWLRQDEOH�

0RVW�RI�WKH�DXWKRUV�DERYH�DQG�RWKHUV��LQFOXGLQJ�+DOSHUQ�:\SORV]��������DQG�+RE]D

��������KDYH�UDLVHG�D�QXPEHU�RI�FDYHDWV�UHODWHG�WR�WKH�LVVXH�RI�QRPLQDO�FRQYHUJHQFH

DQG��PRUH�VSHFLILFDOO\��WKH�UHDO�H[FKDQJH�UDWH�

7KH� WUDGLWLRQDO� DUJXPHQW� JRHV� RQ� E\� VD\LQJ� WKDW� GXH� WR� WKH� HTXLOLEULXP� UHDO

DSSUHFLDWLRQ�� DULVLQJ� PDLQO\� IURP� WKH� %6� HIIHFW�� WKHVH� FRXQWULHV� FDQQRW� DFKLHYH� DQ

(08�FRQVLVWHQW� LQIODWLRQ�OHYHO�DQG�VWDEOH�H[FKDQJH�UDWH�DW� WKH�VDPH� WLPH��7KLV�PD\

FDXVH� SUREOHPV� DW� OHDVW� LQ� WZR� UHVSHFWV�� )LUVW�� WKH� HTXLOLEULXP� UHDO� DSSUHFLDWLRQ

WRJHWKHU� ZLWK� GLVLQIODWLRQDU\� HIIRUWV� SULRU� WR� DFFHVVLRQ� PD\� UHTXLUH� QRPLQDO

DSSUHFLDWLRQ� GXULQJ� WKH� (50��� ZKLFK� PD\� EH� LQFRQVLVWHQW� ZLWK� WKH� H[FKDQJH� UDWH
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FRUULGRU��6HFRQG��GXH�WR�WKH�SUHVHQFH�RI�QRPLQDO�ULJLGLWLHV��WKH�QRPLQDO�DSSUHFLDWLRQ

UHTXLUHG�IRU�GLVLQIODWLRQ�PD\�FDXVH�XQQHFHVVDU\�RXWSXW�ORVVHV�

6HYHUDO�SRVVLEOH�VROXWLRQV�KDYH�EHHQ�SURSRVHG� WR� WDFNOH� WKLV�SUREOHP��%XLWHU� ������

DUJXHV�LQ�IDYRXU�RI�DQ�DV\PPHWULF�(50��EDQG��DQG�D�UHLQWHUSUHWDWLRQ�RI�WKH�LQIODWLRQ

FULWHULRQ�RI�WKH�0DDVWULFKW�7UHDW\�LQ�WHUPV�RI�WUDGDEOH�SULFH�LQIODWLRQ��7KH�DUJXPHQW�LV

IXUWKHU�HODERUDWHG�E\�%XLWHU�DQG�*UDIH���������ZKR�VXJJHVW�D�IOH[LEOH�WUHDWPHQW�RI�WKH

(50�� SHULRG� DV� ZDV� LQ� HIIHFW� GRQH� LQ� WKH� FDVH� RI� ,WDO\�� )LQODQG� DQG� *UHHFH�� %\

FRQWUDVW��6]DSiU\�VXJJHVWV�VHWWLQJ�WKH�LQIODWLRQ�FULWHULRQ�RI�WKH�7UHDW\�LQ�WHUPV�RI�WKH

DYHUDJH�UDWH�RI�LQIODWLRQ�ZLWKLQ�(08�LQVWHDG�RI�WKH�DYHUDJH�UDWH�RI�WKH�WKUHH�FRXQWULHV

ZLWK�WKH�ORZHVW�LQIODWLRQ��%XW�HYHQ�ZLWKRXW�VXFK�D�PRGLILFDWLRQ�RQH�µVROXWLRQ¶�FRXOG

EH�WR�KDYH�WKH�HTXLOLEULXP�UHDO�DSSUHFLDWLRQ�LQ�D�UDQJH�FRPSO\LQJ�ZLWK�WKH�0DDVWULFKW

7UHDW\�

)LQGLQJ� WKH� SRVVLEOH� UDWH� RI� HTXLOLEULXP� UHDO� DSSUHFLDWLRQ� UHTXLUHV� DW� OHDVW� DQ

DVVHVVPHQW� RI� WKH� PRVW� SURPLQHQW� IDFWRU�� WKH� %6� HIIHFW�� LQ� WKHVH� FRXQWULHV�� ,W� LV

LPSRUWDQW� WR� QRWH�� KRZHYHU�� WKDW� VLQFH� WKH� %6� HIIHFW� LV� D� VHFWRUDO� VWRU\�� UHDO

FRQYHUJHQFH� GRHV� QRW� LQHYLWDEO\� LPSO\� D� KLJKHU� WUDGHG�QRQ�WUDGHG� SURGXFWLYLW\

GLIIHUHQWLDO��L�H��UHDO�DSSUHFLDWLRQ�

2Q�WKH�RWKHU�KDQG��WKH�%6�HIIHFW�ZDV�QRW�WKH�RQO\�SRVVLEOH�IDFWRU�RI�UHDO�DSSUHFLDWLRQ

LQ� WKHVH� FRXQWULHV�� HVSHFLDOO\� LQ� WKH� HDUO\� \HDUV� RI� WUDQVLWLRQ�� $V� LV� ZHOO� NQRZQ� LQ

LQWHUQDWLRQDO� HFRQRPLFV�� UHDO� H[FKDQJH� UDWHV� PD\� UHIOHFW� SHUVLVWHQW� WUHQGV� LI� D

FRXQWU\¶V� XQGHUO\LQJ� IXQGDPHQWDOV� DUH� FKDQJLQJ� RYHU� WLPH�
�
� $V� UDSLGO\� FKDQJLQJ

HFRQRPLF� IXQGDPHQWDOV� DUH� RQH� RI� WKH� PRVW� LPSRUWDQW� FKDUDFWHULVWLFV� RI� WUDQVLWLRQ

HFRQRPLHV�� WKH� DVVHVVPHQW�RI� DFWXDO� H[FKDQJH� UDWHV� LQ� UHODWLRQ� WR� VRPH� HTXLOLEULXP

YDOXH� LV� D� UHDOO\� IRUPLGDEOH� WDVN�� $V� VKRZQ� E\� SLRQHHULQJ� HFRQRPHWULF� HYLGHQFH

SURYLGHG�E\�+DOSHUQ�DQG�:\SORV]���������HTXLOLEULXP�H[FKDQJH�UDWHV�DUH�H[SHFWHG�WR

DSSUHFLDWH� DV� WUDQVLWLRQ� SURFHHGV�� +RZHYHU�� LW� LV� YHU\� GLIILFXOW� WR� JLYH� D� SUHFLVH

HVWLPDWH�RI�WKH�HTXLOLEULXP�UDWH�RI�UHDO�DSSUHFLDWLRQ�

7KH�ILJXUHV��)LJXUH����FOHDUO\�VKRZ�WKH�H[LVWHQFH�RI�WUHQG�DSSUHFLDWLRQ�LQ�ILYH�&HQWUDO

DQG�(DVWHUQ�(XURSHDQ�&RXQWULHV�� VXFK�DV� WKH�&]HFK�5HSXEOLF��+XQJDU\��3RODQG�� WKH

6ORYDN� 5HSXEOLF� DQG� 6ORYHQLD� �KHUHLQDIWHU� &(&��� VLQFH� WKH� VWDUW� RI� WKH� WUDQVLWLRQ�

%HWZHHQ������DQG�������DOO�ILYH�FRXQWULHV�H[SHULHQFHG�UHDO�DSSUHFLDWLRQ�LQ�WKH�UDQJH

RI� ��� WR� ��� SHU� DQQXP�� ,W� LV� DOVR� REYLRXV� WKDW� WKH� ILUVW� KDOI� RI� WKH� QLQHWLHV� ZDV

������������������������������ �����������������������������
�:LOOLDPVRQ��������
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FKDUDFWHULVHG� E\� PXFK� VKDUSHU� DSSUHFLDWLRQ� WHQGHQFLHV� WKDQ� WKH� ODWWHU� SDUW� RI� WKH

GHFDGH��:KLOH�EHWZHHQ������DQG������UHDO�DSSUHFLDWLRQ�UDQJHG�IURP������WR�������

DIWHU������WKH�DQQXDO�UDWH�GHFUHDVHG�WR�����±�����

)LJXUH��
&3,�EDVHG�UHDO�H[FKDQJH�UDWH�OHYHOV�LQ�WKH�&(&�
�5HDO�HIIHFWLYH�LQGLFHV������ ����
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6RXUFHV��,)6��%R6�

7KH� XQGHUO\LQJ� IDFWRUV� RI� WKH� UHDO� DSSUHFLDWLRQ� LQ� WKH� WZR� VWDJHV� RI� WUDQVLWLRQ�ZHUH

SUHVXPDEO\� PDUNHGO\� GLIIHUHQW�� 6HYHUDO� DXWKRUV�� VXFK� DV� +DOSHUQ�:\SORV]� �������

.RYiFV��������DQG�&RUULFHOO\�DQG�-D]EHF���������DUJXH�WKDW� LQ�WKH�HDUO\�QLQHWLHV� WKH

GHUHJXODWLRQ� RI� JRRGV� DQG� ODERXU� PDUNHWV� DQG� ILQDQFLDO� GHHSHQLQJ� ZHUH� WKH� PDLQ

H[SODQDWLRQV� EHKLQG� WKH� UHDO� DSSUHFLDWLRQ� REVHUYHG�� $W� WKDW� WLPH� SURGXFWLYLW\

LPSURYHPHQWV�KDG�EHHQ�PRGHVW��LQ�VRPH�FRXQWULHV�HYHQ�QHJDWLYH��FRPSDUHG�WR�WKRVH

LQ�GHYHORSHG�FRXQWULHV�

,Q�WKH�ODWH�QLQHWLHV��DIWHU�D�SHULRG�RI�VXFFHVVIXO�WUDQVLWLRQ��WKH�&(&��EHJDQ�WR�UHVHPEOH

WKH�IRUPHU�FDWFKLQJ�XS�(XURSHDQ�FRXQWULHV��VXFK�DV�6SDLQ��3RUWXJDO�RU�*UHHFH��SULRU

WR�(8�DFFHVVLRQ��,Q�D�UHFHQW�SDSHU
>
�WKH�1DWLRQDO�%DQN�RI�+XQJDU\��01%��DUJXHV�WKDW

E\������+XQJDU\�KDG�EHFRPH�LQ�VHYHUDO� UHVSHFWV�VLPLODU� WR� WKH� IRUPHUO\�PHQWLRQHG

������������������������������ ����������������������������?
�&VDMEyN�DQG�&VHUPHO\��������
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FRXQWULHV��LQ�WHUPV�RI�ERWK�QRPLQDO�DQG�UHDO�FRQYHUJHQFH��,QGHHG��IRU�DOPRVW�DOO�RI�WKH

&(&�� D� KLJK� VKDUH� RI� WUDGH�ZLWK� WKH� (8�� DQG� D� KLJK� VKDUH� RI� LQWUD�LQGXVWU\� WUDGH�

UHODWLYHO\� VRXQG� OHJDO� LQIUDVWUXFWXUH� DQG� VXVWDLQDEOH� ILQDQFLDO� FRQGLWLRQV� KDG� EHHQ

UHSRUWHG�
@

7KHVH�DGYDQFHV�LQ�WKHLU�HFRQRPLF�V\VWHP�V�DOVR�PHDQW�WKDW�PRUH�VWDQGDUG�FKDQQHOV�RI

UHDO� H[FKDQJH� UDWH� GHWHUPLQDWLRQ� KDG� VWDUWHG� WR� SOD\� D� GRPLQDQW� UROH� LQ� WKH

DSSUHFLDWLRQ�� ZLWK� WKH� %6� HIIHFW� SOD\LQJ� WKH� PRVW� LQIOXHQWLDO� UROH�� :KLOH� WKH

SURGXFWLYLW\� GLIIHUHQWLDOV� K\SRWKHVLV� VHHPV� WR� EH� VXSSRUWHG� E\� VHYHUDO� DXWKRUV�
A

UHODWLYHO\�OLWWOH�IRFXV�KDV�EHHQ�JLYHQ�WR�RWKHU�SRWHQWLDO�H[SODQDWLRQV��:KLOH��LQ�JHQHUDO�

WKH� UHDO� DSSUHFLDWLRQ� PD\� KDYH� EHHQ� DVVRFLDWHG� ZLWK� SURGXFWLYLW\� LPSURYHPHQWV

ZLWKLQ�WKH�&(&��LQ�UHODWLRQ�WR�WKH�GHYHORSHG�HFRQRPLHV��WKH�SURGXFWLYLW\�GLIIHUHQWLDO

KDV�PXFK�OHVV�H[SODQDWRU\�SRZHU�ZLWKLQ�WKH�&(&���7DEOH���VKRZV�WKDW�WKH�KLJKHU�UHDO

DSSUHFLDWLRQ� ZDV� QRW� QHFHVVDULO\� DVVRFLDWHG� ZLWK� WKH� KLJKHU� VHFWRUDO� SURGXFWLYLW\

GLIIHUHQWLDO�DW�DOO��)RU�H[DPSOH��WKH�&]HFK�5HSXEOLF��H[SHULHQFLQJ�WKH�KLJKHVW�DQQXDO

UHDO� DSSUHFLDWLRQ� KDG� WKH� VPDOOHVW� SURGXFWLYLW\� GLIIHUHQWLDO�� ZKLOH� +XQJDU\�� WKH

FRXQWU\�ZLWK�WKH�KLJKHVW�SURGXFWLYLW\�LPSURYHPHQWV��H[SHULHQFHG�WKH�VHFRQG�VPDOOHVW

UHDO�DSSUHFLDWLRQ�

7DEOH��
5HDO� DSSUHFLDWLRQ� DQG� VHFWRUDO� SURGXFWLYLW\� GLIIHUHQWLDOV� RI� WKH� &(&�� YLV�j�YLV
*HUPDQ\
$QQXDO�FKDQJH���� 5HDO�DSSUHFLDWLRQ 3URGXFWLYLW\� 3HULRG�&RYHUHG

&]HFK�5HSXEOLF ��� ��� ���������

+XQJDU\ ��� ��� ���������

3RODQG ��� QD ���������

6ORYDNLD ��� ��� ���������

6ORYHQLD ��� ��� ���������B*CED*FHGHIKJ6L MKN�O PKQSR G(Q�M6L THU G(NWV�R O JKG(X
BYB*CED*FHGHIKJ6L MKN�O PKQ[Z \(\KN�]^R G(Q�M6L THU G(NWV�R O JKG(X
BYBYB/_=T6L MKG[TKN6N6G(N`N6GKZ�L THU \6R

7DEOH� �� VXJJHVWV� WKDW� WKH� %6� HIIHFW� LV� RQO\� RQH� DVSHFW� RI� WKH� REVHUYDEOH� UHDO

DSSUHFLDWLRQ� ZLWKLQ� WKH� &(&��� 7KLV� SUHVHQWDWLRQ� KDV� EHHQ� SURPSWHG� E\� WKLV

SURSRVLWLRQ��,Q�WKH�SDSHU�ZH�DWWHPSW�WR�JLYH�D�VLPSOH�EXW�FRPSUHKHQVLYH�DFFRXQWLQJ

PRGHO� IRU� UHDO� H[FKDQJH� UDWH� GHWHUPLQDWLRQ�� 7KLV� IUDPHZRUN� LV� WKHQ� HPSOR\HG� WR

GHFRPSRVH� UHDO� H[FKDQJH� UDWH� PRYHPHQWV� ZLWKLQ� WKH� &(&�� FRXQWULHV�� 6HYHUDO

LQWHUHVWLQJ� UHVXOWV� HPHUJH� IURP� WKH� DQDO\VLV�� )LUVW�� WKH� %6� HIIHFW� IRU� WKH� &(&�

������������������������������ ����������������������������a
�6HH�IRU�H[DPSOH�WKH�PRUH�UHFHQW�(%5'�WUDQVLWLRQ�UHSRUWV�b
� 6HH�eJHUW� �����F�� IRU� DQ� H[WHQVLYH�RYHUYLHZ�RI� WKH�PRGHOV� DQG� WHVW� DSSOLHG� LQ� WKH�%6� DQDO\VHV� RI
DFFHVVLRQ�FRXQWULHV�
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FRXQWULHV� VHHPV� WR� EH� OHVV� WKDQ� ���DQQXDOO\��ZKLFK� LV� RI� VLPLODU�PDJQLWXGH� WR� WKDW

HVWLPDWHG�E\�$OEHUROD� HW� DO�� ������� IRU�6SDLQ�� DQG�&DQ]RQHUL� HW� DO�������� IRU� D� IHZ

QRQ�FRUH�(08�FRXQWULHV��SULRU� WR�(08�PHPEHUVKLS��7KRXJK�QRW�XQLODWHUDOO\��RWKHU

LPSRUWDQW�GHWHUPLQDQWV�RI� UHDO�DSSUHFLDWLRQ�KDYH�DOVR�HPHUJHG�� )LUVW�� WKH�&3,�EDVHG

UHDO� DSSUHFLDWLRQ� KDV� D� KLJK� FRUUHODWLRQ� ZLWK� WKH� WUDGDEOH�SULFH�EDVHG� UHDO

DSSUHFLDWLRQ��LQGLFDWLQJ�WKDW�QRPLQDO�H[FKDQJH�UDWH�PRYHPHQWV�SOD\�D�VLJQLILFDQW�UROH

LQ�WKH�GHYHORSPHQW�RI�WKH�UHDO�H[FKDQJH�UDWH��6HFRQG��WKH�%6�K\SRWKHVLV�LV�RQO\�RQH

RI�WKH�H[SODQDWLRQV�IRU�LQWHUQDO�UHDO�H[FKDQJH�UDWH�PRYHPHQWV��,Q�WKH�&]HFK�5HSXEOLF

DQG�6ORYDNLD��QRQ�WUDGHG�WUDGHG�UHODWLYH�ZDJHV�KDYH�LQFUHDVHG�V\VWHPDWLFDOO\��WKHUHE\

UHLQIRUFLQJ� UHDO� DSSUHFLDWLRQ�� ,Q� WKH�&]HFK�5HSXEOLF� DQG� 6ORYHQLD��PDUN�XSV� LQ� WKH

WUDGHG�DQG�QRQ�WUDGHG�VHFWRUV�KDYH�HYROYHG�GLIIHUHQWO\�� LQGLFDWLQJ�SRVVLEO\�FKDQJLQJ

GHPDQG�HODVWLFLW\� LQ�WKH�PDUNHWV��)LQDOO\�� LQ�DOPRVW�DOO�FRXQWULHV�� WKH�&3,�EDVHG� UHDO

DSSUHFLDWLRQ�KDV�EHHQ�LQIOXHQFHG�E\�9$7�DQG�SHUKDSV�FRPPRGLW\�SULFH�FKDQJHV�

7KH�SDSHU�LV�VHW�XS�DV�IROORZV��6HFWLRQ�WZR�GLVFXVVHV�WKH�DVVXPSWLRQV�RI�WKH�WH[WERRN

%6� PRGHO�� LQGLFDWLQJ� SRVVLEOH� VRXUFHV� RI� FRQWUDGLFWLRQ� WR� UHDO�ZRUOG� REVHUYDWLRQV�

6HFWLRQ� WKUHH� VXPPDULVHV� HPSLULFDO� UHVHDUFK� RQ� WKH� %6� PRGHO� UHJDUGLQJ� ERWK

GHYHORSHG�DQG�QRQ�GHYHORSHG�FRXQWULHV��6HFWLRQ�IRXU�SUHVHQWV�RXU�VLPSOH�WKHRUHWLFDO

IUDPHZRUN� IRU� WKH� DQDO\VHV��6HFWLRQ� ILYH� SUHVHQWV� WKH� UHVXOWV�� DQG� VHFWLRQ� VL[� RIIHUV

FRQFOXVLRQV�

��� 7KH�%6�PRGHO

6LQFH�WKH�SXEOLFDWLRQ�RI�WKH�VHPLQDO�SDSHUV�RI�%DODVVD��������DQG�6DPXHOVRQ��������

HFRQRPLF� SROLF\� GHEDWH� KDV� QHYHU� EHHQ� VR� OLYHO\� RQ� WKLV� DFDGHPLF� LVVXH� WKDQ� WKHVH

GD\V��ZLWK�SDUWLFXODU�UHJDUG�WR�WKH�OLQN�EHWZHHQ�DFFHVVLRQ�DQG�WKH�%DODVVD�6DPXHOVRQ

HIIHFW�
c
� 7KLV� LV� QRW� VXUSULVLQJ� DV�� RQ� WKH� RQH� KDQG�� (08� PHPEHUVKLS� RIIHUV� DQ

H[FHOOHQW� QDWXUDO� H[SHULPHQW� WR� WKHVH� FRXQWULHV� RQ� WKH� WKHRU\� RI� UHDO� H[FKDQJH� UDWH

GHWHUPLQDWLRQ� GXULQJ� WKH� FDWFK�XS� SURFHVV�� DQG�� RQ� WKH� RWKHU� KDQG�� WKH� 0DDVWULFKW

&ULWHULRQ�RQ�LQIODWLRQ�JLYHV�H[SOLFLW�SROLWLFDO�UHOHYDQFH�WR�WKLV�WRSLF�

������������������������������ ����������������������������d
� $� VLPSOH� SURRI� IRU� WKH� SRSXODULW\� RI� WKH�%DODVVD�6DPXHOVRQ�PRGHO� LQ� DFFHVVLRQ� FRXQWU\� DQDO\VHV�
(QWHULQJ���%DODVVD���6DPXHOVRQ���HIIHFW�LQ�WKH�*RRJOH�VHDUFK�HQJLQH�ILQGV������RFFXUUHQFHV��ZKLOH�IRU
��%DODVVD� �� 6DPXHOVRQ� �� HIIHFW� �� DFFHVVLRQ� ����� 7KLV� ODWWHU� QXPEHU� LV� YHU\� KLJK� LQ� UHODWLYH� WHUPV
FRPSDUHG�ZLWK�WKH�HFRQRPLF�VLJQLILFDQFH�RI�WKHVH�FRXQWULHV��$QHFGRWDO�HYLGHQFH�DOVR�LQGLFDWHV�WKDW�WKH
%DODVVD�6DPXHOVRQ� HIIHFW� LV� PHQWLRQHG� E\� VHYHUDO� GDLO\� SROLWLFDO� QHZVSDSHUV� HYHU\� GD\�� DW� OHDVW� LQ
+XQJDU\�
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%\� WKH� PLG� QLQHWLHV�� WKH� %6� PRGHO� KDG� UHFHLYHG� IRUPDO� GHULYDWLRQ� IURP� VHYHUDO

DXWKRUV�
e
� $OO� UHODWHG� SDSHUV� DJUHH� WKDW� WKH� %6� PRGHO� UHOLHV� RQ� WKH� IROORZLQJ

DVVXPSWLRQV�

��� 3HUIHFW�FRPSHWLWLRQ�LQ�WKH�JRRGV�PDUNHW

��� 3HUIHFW�LQWHUQDWLRQDO�FDSLWDO�PRELOLW\

��� 3HUIHFW�LQWUDQDWLRQDO�ODERXU�PRELOLW\

��� 1R�UROH�IRU�UHJXODWLRQ�DQG�LQWHUPHGLDULHV

3HUIHFW�FRPSHWLWLRQ�LQ�WKH�JRRGV�PDUNHW�DVVXUHV�WKDW��LQ�WKH�ORQJ�UXQ��333�KROGV�IRU

WUDGHG� JRRGV�� ZKLFK� LPSOLHV� WKDW� RQO\� WKH� UHODWLYH� SULFH� RI� QRQ�WUDGDEOHV� PDWWHUV�

3HUIHFW� LQWUD�QDWLRQDO� ODERXU�PRELOLW\� DVVXUHV� WKDW�QRPLQDO� ZDJHV� DUH� VLPLODU� LQ� WKH

WUDGHG� DQG� QRQ�WUDGHG� JRRGV� VHFWRUV� RI� WKH� HFRQRP\�� ZKLOH� SHUIHFW� LQWHUQDWLRQDO

FDSLWDO�PRELOLW\�GHWHUPLQHV�WUDGHG�DQG�QRQ�WUDGHG�UHDO�ZDJHV��L�H��WKH�UHODWLYH�SULFH�RI

QRQ�WUDGDEOHV�LQ�WKH�PRGHO��&RQGLWLRQ�IRXU�LV�QHFHVVDU\�IRU�WKH�VLPSOH�GHFRPSRVLWLRQ

RI�FRVWV�LQWR�ZDJHV�DQG�FDSLWDO�FRVWV��VR�WKDW�RWKHU�FRVWV�GR�QRW�FRPSOLFDWH�WKH�LVVXH�

1RW�VXUSULVLQJO\��QRQH�RI�WKHVH�DVVXPSWLRQV�VHHPV�WR�EH�YDOLG�LQ�DEVROXWH�WHUPV�LQ�WKH

UHDO�ZRUOG��333�GRHV�QRW�VHHP�WR�EH�YDOLG�LQ�LWV�DEVROXWH�IRUP�DW�WKH�PDFUR�OHYHO�HYHQ

IRU�WUDGDEOH�SULFHV��7KHUH�DUH�VHYHUDO�SRVVLEOH�H[SODQDWLRQV�IRU�WKLV�
f

)LUVW��WUDGDEOH�SULFH�LQGLFHV�XVXDOO\�FRQWDLQ�PDQ\�SURGXFWV�ZKLFK��GXH�WR�WKH�VWUXFWXUH

RI� FRQVXPSWLRQ� DQG� SURGXFWLRQ�� DUH� QRW� QHFHVVDULO\� VLPLODU� DFURVV� FRXQWULHV�� 7KLV

FDXVHV� DQ� DJJUHJDWLRQ� ELDV�� 7KLV� PHDQV� WKDW� HYHQ� ZKHQ� WKH� /23� KROGV� IRU� HYHU\

LQGLYLGXDO� JRRG�� SHUVLVWHQW� UHODWLYH� SULFH� FKDQJHV� PD\� UXQ� FRQWUDU\� WR� WKH� 333

K\SRWKHVLV�
g

6HFRQG�� WKHUH� DUH� VHYHUDO�SRVVLEOH�H[SODQDWLRQV� IRU� WKH�GHYLDWLRQV� IURP� WKH�/23�IRU

WUDGHG� JRRGV�� ,Q� D� UHDO�ZRUOG� HFRQRP\�� SURGXFWV� DUH� GLIIHUHQWLDWHG� DQG� SURGXFHG

XQGHU�PRQRSROLVWLF�FRPSHWLWLRQ��7KLV�PHDQV�WKDW�WKH�VDPH�SURGXFWV�PD\�YDU\�LQ�SULFH

DFURVV�WKH�GLIIHUHQW�PDUNHWV��GXH�WR�SULFH�GLVFULPLQDWLRQ�DQG�DGMXVWPHQW�FRVWV�

������������������������������ ����������������������������h
�6HH�$VHD�0HQGRVD���������2EVWIHOG�5RJRII��������DQG�%DOYHUV�%HUJVWUDQG��������i
�6HH�)URRW�DQG�5RJRII��������IRU�DQ�H[FHOOHQW�UHYLHZ�j
�6LPSO\�WKH�%6�K\SRWKHVLV�LQ�LWVHOI�ZRXOG�FDXVH�VXFK�SHUVLVWHQW�UHODWLYH�SULFH�FKDQJHV�IRU�D�EURDGHU
SULFH�LQGH[��EXW�IRU�WUDGHG�SULFHV�RQH�FDQ�LPDJLQH�VHYHUDO�RWKHU�IDFWRUV��OLNH�FKDQJH�LQ�WKH�UHODWLYH�SULFH
RI�DJULFXOWXUDO�SURGXFWV�RU�RWKHU�FRPPRGLWLHV�OLNH�RLO�
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.UXJPDQ��������GHULYHV�RSWLPDO�SULFH�VHWWLQJ�XQGHU�YDULDEOH�QRPLQDO�H[FKDQJH�UDWHV

IRU�D�PRQRSROLVWLFDOO\�FRPSHWLWLYH�ILUP��3ULFLQJ�WR�PDUNHW�PHDQV�WKDW�DIWHU�D�QRPLQDO

DSSUHFLDWLRQ�RI� WKH� ORFDO�FXUUHQF\�� ORFDO� LPSRUW�SULFHV�RI� IRUHLJQ�SURGXFHUV� LQFUHDVH

OHVV� WKDQ� WKH� FKDQJH� LQ� WKH� QRPLQDO� H[FKDQJH� UDWH�� DV� XQGHU� RSWLPDO� SULFH� VHWWLQJ�

ILUPV� WDNH� WKHLU� GHFLVLRQV� WDNLQJ� LQWR� DFFRXQW� WKH� SULFH� HODVWLFLW\� RI� GHPDQG�� ,Q� WKH

HQG�� WKLV�PHDQV� WKDW� H[FKDQJH� UDWH� VZLQJV�� LQ� ODUJH� SDUW�� DUH� DEVRUEHG� E\� WKH� SURILW

PDUJLQV� RI� FRPSDQLHV��+RZHYHU�� XQGHU�PRQRSROLVWLF� FRPSHWLWLRQ� LW� LV� QRW� RQO\� WKH

H[FKDQJH�UDWH�LQGXFHG�SULFH�DGMXVWPHQW�WKDW�PD\�FRQWULEXWH�WR�WKH�GHYLDWLRQV�IURP�WKH

/23��&KDQJHV�LQ�FRQVXPHU�SUHIHUHQFHV�PD\�DOVR�FDXVH�GHPDQG�HODVWLFLW\�WR�FKDQJH�

ZKLFK��YLD� FKDQJHV� LQ� WKH�PDUN�XS��PD\� LQ� WXUQ� OHDG� WR�GLIIHULQJ�SULFHV� LQ�GLIIHUHQW

PDUNHWV��JLYHQ�WKH�VDPH�FRVWV�

$GMXVWPHQW�RU�PHQX�FRVWV�PD\�DOVR�H[SODLQ� WKH�GHYLDWLRQ�IURP�WKH�/23�HYHQ� LQ� WKH

FDVH�RI�WUDGHG�JRRGV��,I�SULFHV�DUH�QRW�IXOO\�IOH[LEOH��WKDW�LV�WKH\�DUH�RQO\�DGMXVWHG�DIWHU

FHUWDLQ�WLPH�LQWHUYDOV��WKH�UHVXOW�PD\�EH�D�WHPSRUDU\�GHYLDWLRQ�IURP�WKH�/23�� ,Q�WKH

12(0�OLWHUDWXUH��*DOL�DQG�0RQDFHOOL���������6PHWV�DQG�:RXWHUV��������XVH�PRGHOV

ZKLFK�FDQ�SURGXFH�KLJKO\�SHUVLVWHQW�GHYLDWLRQV�IURP�WKH�/23��8VLQJ�D�&DOYR�������

W\SH� RI� SULFH� VHWWLQJ�� WKH� SHUVLVWHQFH� LQ� WKH� GHYLDWLRQ� GHSHQGV� RQ� WKH� SUREDELOLW\� RI

LQGLYLGXDO�SULFH�FKDQJHV�RYHU�D�FHUWDLQ�WLPH�SHULRG�

$W�ILUVW�VLJKW��SHUIHFW�FDSLWDO�PRELOLW\�VHHPV�WR�EH�WKH�FORVHVW�WR�WKH�WKHRUHWLFDO�PRGHO�

DOWKRXJK� FRXQWU\� DQG� H[FKDQJH� UDWH� ULVNV� FUHDWH� D� KHDYLO\� VHJPHQWHG� LQWHUQDWLRQDO

FDSLWDO� PDUNHW�� ,Q� FKDSWHU� VHYHQ� RI� 2EVWIHOG� DQG� 5RJRII� ������� D� VLPSOH� PRGHO� LV

SUHVHQWHG� VKRZLQJ� KRZ� FUHGLW� PDUNHW� LPSHUIHFWLRQV� PD\� VODFNHQ� FRQYHUJHQFH� RI

FDSLWDO� �ODERXU� UDWLRV�� /DERXU� PRELOLW\� LV� DOVR� IDU� IURP� SHUIHFW� ZLWKLQ� QDWLRQDO

HFRQRPLHV��GXH�ERWK�WR�WKH�KLJK�FRVWV�LQFXUUHG�LQ�WUDQVIHUULQJ�VNLOOHG�ODERXU�EHWZHHQ

VHFWRUV�DQG�WR�ODERXU�PDUNHW�UHJXODWLRQV�

,QWHUPHGLDULHV� PD\� DOVR� KDYH� D� YHU\� VWURQJ� LQIOXHQFH� RQ� WKH� YDOLGLW\� RI� WKH� %6

K\SRWKHVLV��,Q�WKH�UHDO�ZRUOG�SURGXFWLRQ�SURFHVV��LW�LV�QRW�RQO\�ZDJHV�DQG�FDSLWDO�FRVWV

WKDW�GHWHUPLQH�WRWDO�SURGXFWLRQ�FRVWV��DV� LPSRUWHG�RU� LQWHUPHGLDWH�SURGXFWV�PD\�DOVR

SOD\�D�PDMRU�UROH��6KRFNV�WR�WKH�SULFH�RI�KLJKO\�YRODWLOH�FRPPRGLWLHV��HVSHFLDOO\�RLO�

PD\� LQGXFH� WUHQG�FKDQJH� LQ� UHODWLYH�SULFHV�ZLWKRXW�DQ\� UHODWLRQVKLS�ZLWK� WUDGHG�DQG

QRQ�WUDGHG�SURGXFWLYLW\��$OWKRXJK�LQ�D�PDUNHW�HFRQRP\�DGPLQLVWUDWLYH�SULFHV�FDQQRW

VXEVWDQWLDOO\� GHYLDWH� IURP� WKH� PDUNHW� OHYHO� LQ� WKH� ORQJ� UXQ�� JRYHUQPHQW� UHJXODWLRQ

������������������������������ ����������������������������k
�6HH�5RJRII��������
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PD\� KDYH� D� YHU\� SHUVLVWHQW� HIIHFW� RQ� JRYHUQPHQW� SULFHV�� $V� WKH� ODWWHU� FRQVWLWXWH� D

VXEVWDQWLDO�VKDUH�LQ�WKH�&3,�
�:l
�WKLV�PLJKW�DOVR�GLVWRUW�WKH�DQDO\VLV�RI�WKH�%6�HIIHFW�

��� (PSLULFDO�UHVXOWV�UHJDUGLQJ�WKH�%6�HIIHFW

,Q�D� IRUPDO�H[DPLQDWLRQ�RI� WKH�HPSLULFDO� UHOHYDQFH�RI� WKH�%6�HIIHFW��%DODVVD� ������

ILUVW� UHJUHVVHG� WKH� UHDO� H[FKDQJH� UDWH� RQ� SURGXFWLYLW\� LQ� D� FURVV� VHFWLRQ� RI� WZHOYH

LQGXVWULDO� FRXQWULHV�� DQG� IRXQG� VWURQJ� HYLGHQFH� LQ� VXSSRUW� RI� WKH� K\SRWKHVLV�� 7KH

FRQFOXVLRQ� ZDV� FRQILUPHG� LQ� D� VLPLODU� UHJUHVVLRQ� E\� %DODVVD� �������� %\� FRQWUDVW�

2IILFHU� ������� REWDLQHG�PXFK� OHVV� IDYRXUDEOH� UHVXOWV�� 2IILFHU� DUJXHV� WKDW� %DODVVD
V

UHVXOWV�DUH�H[WUHPHO\�VHQVLWLYH�WR�WKH�\HDU�FKRVHQ�DQG�WKH�FRXQWULHV�LQFOXGHG�

0RUH� UHFHQW�HYLGHQFH�RQ�FRPSDUDEOH�QDWLRQDO�SULFH� OHYHOV� LV�PRUH� FRQFOXVLYH� DERXW

2IILFHU
V� YLHZ�� 8VLQJ� WKH� 6XPPHUV� DQG� +HVWRQ� ,&3� GDWDEDVH�
�(�
� 5RJRII� ������

FRQFOXGHV� WKDW� D� VFDWWHU� SORW� RI� *'3� SHU� FDSLWD� DQG� UHDO� H[FKDQJH� UDWHV� VKRZV

GHYHORSHG� DQG� OHVV� GHYHORSHG� FRXQWULHV� DV� VHSDUDWHG� LQWR� WZR� FOXEV�� :KLOH

LQYHVWLJDWLQJ�WKH�ZKROH�VDPSOH�WKHUH�VHHPV�WR�EH�D�SRVLWLYH�UHODWLRQVKLS�EHWZHHQ�WKH

WZR�YDULDEOH�FRQFHSWV��WKH�FRUUHODWLRQ�GLVDSSHDUV�ZLWKLQ�GHYHORSHG�DQG�QRQ�GHYHORSHG

HFRQRPLHV�� +RZHYHU�� WKLV� LV� QRW� WKH� RQO\� VKRUWFRPLQJ� RI� WKH� HDUO\� UHJUHVVLRQV

SUHVHQWHG�DERYH��$V�LW�LV�UHDGLO\�REYLRXV�IURP�WKH�WKHRUHWLFDO�PRGHOV�RI�WKH�%6�HIIHFW�

WKH�PRGHO�FDQQRW�QHFHVVDULO\�SUHGLFW�WKH�OLQN�EHWZHHQ�DJJUHJDWH�SURGXFWLYLW\�DQG�WKH

UHDO�H[FKDQJH�UDWH��,W�VLPSO\�UHTXLUHV�WKDW�SURGXFWLYLW\�VKRXOG�JURZ�PRUH�LQ�WKH�WUDGHG

VHFWRUV� RI� WKH� FDWFK�XS� FRXQWULHV� WKDQ� LQ� WKH� QRQ�WUDGHG� VHFWRUV�� FRPSDUHG� WR� WKH

FRUUHVSRQGLQJ� VHFWRUV� RI� ULFKHU� FRXQWULHV�� &RQVHTXHQWO\�� WKH� %6� HIIHFW� PD\� EH

DVVRFLDWHG�LQ�SULQFLSOH�ZLWK�ERWK�ULVLQJ�DQG�IDOOLQJ�DJJUHJDWH�SURGXFWLYLW\��FRPSDUHG

WR�D�ULFKHU�FRXQWU\�

7KLV� DOVR�PHDQV� WKDW� WKH� µFRUUHFW¶� WHVW� RI� WKH� %6� K\SRWKHVLV�ZRXOG� UHTXLUH� VHFWRUDO

GDWD� IRU� SURGXFWLYLW\�� 1HYHUWKHOHVV�� WKLV� LV� VWLOO� QRW� WKH� HQG� RI� WKH� VWRU\�� )URP� WKH

SUHYLRXV�VHFWLRQ�LW�EHFRPHV�FOHDU�WKDW�D�FRUUHFW�VFLHQWLILF�WHVWLQJ�RI�WKH�%6�K\SRWKHVLV

ZRXOG�UHTXLUH�VLPXOWDQHRXV�WHVWLQJ�RI�WKH�IRXU�DVVXPSWLRQV�OLVWHG�RQ�SDJH����$OWKRXJK

WKHUH�KDYH�EHHQ�DQ�LQFUHDVLQJ�QXPEHU�RI�DWWHPSWV��HVSHFLDOO\�VLQFH�WKH�QLQHWLHV��WR�WHVW

WKH�%6�HIIHFW�LQ�WKH�VHFWRUDO�FRQWH[W��UHODWLYHO\�IHZ�SDSHUV�KDYH�HQGHDYRXUHG�WR�DVVHVV

DOO� WKH� DVVXPSWLRQV� RI� WKH� PRGHO� VLPXOWDQHRXVO\�� ,Q� WKH� IROORZLQJ� UHYLHZ� RI� WKH

������������������������������ ����������������������������� m
�,W�LV�DURXQG�����RI�WKH�&3,�LQ�+XQJDU\��n�
�6HH�6XPPHUV�DQG�+HVWRQ��������
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OLWHUDWXUH��ZH�ZLOO�GLYLGH�RXU�GLVFXVVLRQ�LQWR�GHYHORSHG�DQG�QRQ�GHYHORSHG�HFRQRP\

UHJUHVVLRQV�IRU� WZR�PDLQ�UHDVRQV��)LUVW��DV�DOUHDG\�PHQWLRQHG�� WKH�HPSLULFDO�YDOLGLW\

RI�WKH�%6�PRGHO�VHHPV� WR�EH�VWULNLQJO\�GHSHQGHQW�RQ� WKH�FRXQWU\�JURXS�FRQVLGHUHG�

6HFRQG�� LQ� YLHZ� RI� WKH� KLJK� SHUVLVWHQFH� RI� UHDO� H[FKDQJH� UDWH� PRYHPHQWV�� WKH

FRQVLGHUDEO\� ORQJHU�GDWD�VHULHV�DYDLODEOH� IRU� WKH�GHYHORSHG�HFRQRPLHV�PD\�JHQHUDWH

GLIIHUHQW�UHVXOWV�IURP�WKRVH�UHOHYDQW�WR�WKH�QRQ�GHYHORSHG�HFRQRPLHV�

����� (PSLULFDO�UHVXOWV�LQ�GHYHORSHG�HFRQRPLHV

$PRQJ� WKH� ILUVW� SDSHUV� WR� WHVW� WKH� %6� K\SRWKHVLV� DV� D� VHFWRUDO� VWRU\� ZDV� +VLHK¶V

��������7KH�DXWKRU�UDQ�VHFWRUDO�WLPH�VHULHV�UHJUHVVLRQV�RQ�*HUPDQ�DQG�-DSDQHVH�UHDO

H[FKDQJH� UDWHV� YLV�j�YLV� WKH� 86� GROODU�� 7KH� H[SODQDWRU\� YDULDEOHV� HPSOR\HG� ZHUH

VHFWRUDO�SURGXFWLYLW\�DQG�DJJUHJDWH�ZDJHV��7KH�VLJQLILFDQFH�RI�SURGXFWLYLW\�WHUPV�ZDV

HVWDEOLVKHG�� WKRXJK��DV�SRLQWHG�RXW�E\�)URRW�DQG�5RJRII� �������� WKH� LQFOXVLRQ�RI� WKH

8/&�EDVHG� UHDO� H[FKDQJH� UDWH� RQ� WKH� ULJKW� KDQG� VLGH� RI� WKH� UHJUHVVLRQ� PD\� KDYH

LQGXFHG� LQVWDELOLW\� SUREOHPV�� 0DUVWRQ� ������� XVHG� 2(&'� VHFWRUDO� RXWSXW� DQG

HPSOR\PHQW�GDWD�WR�FRQVWUXFW�QRQ�WUDGHG�DQG�WUDGHG�SURGXFWLYLW\�VHULHV��DUJXLQJ�WKDW

WKH�VHFWRUDO�SURGXFWLYLW\�PLJKW�SURYLGH�D�JRRG�H[SODQDWLRQ�RI�WKH�UHDO�DSSUHFLDWLRQ�RI

WKH�\HQ�DJDLQVW�WKH�86�GROODU�GXULQJ�WKH�VHYHQWLHV�

$VHD�DQG�0HQGRVD��������IRUPDOLVHG�D�WZR�FRXQWU\�QHR�FODVVLFDO�JURZWK�PRGHO�VR�DV

WR�GHULYH�WZR�NH\�SURSRVLWLRQV�RI�WKH�%6�PRGHO��L�H��QRQ�WUDGDEOH�UHODWLYH�SULFHV�PD\

EH� H[SODLQHG� E\� SURGXFWLYLW\� GLIIHUHQWLDOV�� ZKHUHDV� GHYLDWLRQV� IURP� 333� FDQ� DOVR

H[SODLQHG� E\� WUHQG�PRYHPHQWV� LQ� QRQ�WUDGDEOH� UHODWLYH� SULFHV�� 8VLQJ� WKH� ORQJ�WHUP

WUHQG�RI�2(&'�VHFWRUDO� GDWD�� WKH� DXWKRUV� IRXQG� WKDW�ZKLOH�SURGXFWLYLW\�GLIIHUHQWLDOV

SURYLGHG�D�JRRG�H[SODQDWLRQ�RI� WUHQG�FKDQJHV� LQ� WKH� UHODWLYH�SULFH�RI�QRQ�WUDGDEOHV�

GHYLDWLRQV�IURP�333�FDQQRW�EH�OLQNHG�WR�WKH�IRUPHU�

6LPLODUO\�� XVLQJ� VHFWRUDO� 2(&'� GDWD� IRU� WKH� SHULRG� EHWZHHQ� ����� DQG� ������ 'H

*UHJRULR� HW� DO�� ������� SURYLGHG� HYLGHQFH� RQ� WUHQG� FKDQJHV� LQ� QRQ�WUDGHG�WUDGHG

UHODWLYH�SULFHV��+RZHYHU��FRPSDUHG�WR�$VHD�DQG�0HQGR]D���������WKH\�DOVR�FRQWUROOHG

VRPH�SRVVLEOH�GHPDQG� VLGH� IDFWRUV� DW� YDULRXV� WLPH�KRUL]RQV��7KHLU� UHVXOWV� LQGLFDWHG

WKDW� LQ� WKH� VKRUW� UXQ� GHPDQG� VLGH� IDFWRUV� VHHPHG� WR� EH� PXFK� PRUH� LPSRUWDQW� LQ

H[SODLQLQJ�UHODWLYH�SULFHV��ZKLOH�ORQJ�WHUP�UHJUHVVLRQV�OHDYH�URRP�LQ�WKH�H[SODQDWLRQ

RQO\�IRU�7)3�IDFWRUV�
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&DQ]RQHUL�HW�DO���������VRXJKW�WR�DVVHVV�WKH�SRVVLEOH�UHOHYDQFH�RI�GXDO�LQIODWLRQ�LQ�(8

FRXQWULHV�IURP�WKH�HDUO\�VHYHQWLHV�WR�WKH�HDUO\�QLQHWLHV��7KH�SDSHU�LQWHQGHG�WR�DVVHVV

WKH� IHDVLELOLW\� RI� WKH� 0DDVWULFKW� FULWHULRQ� LQ� KLJK�LQIODWLRQ� (8� FRXQWULHV�� 6HYHUDO

LPSRUWDQW� FRQFOXVLRQV� KDYH� HPHUJHG� IURP� WKHLU� DQDO\VHV�� )LUVW�� &DQ]RQHUL� HW� DO�

DUJXHG�WKDW�WKH�UDWLR�RI�UHODWLYH�ODERXU�SURGXFWLYLW\�WR�SULFHV�H[KLELWHG�PHDQ�UHYHUVLRQ�

7KLV�PHDQV�WKDW�WKH�VHFWRUV�VWXGLHG�PLJKW�KDYH�EHHQ�DSWO\�GHVFULEHG�E\�D�FHUWDLQ�FODVV

RI�SURGXFWLRQ�IXQFWLRQV�DQG�UHODWLYH�ZDJHV�DQG�WKDW�PDUN�XSV�GLG�QRW�SOD\�D�ORQJ�WHUP

UROH� LQ� FKDQJLQJ� UHODWLYH� SULFHV� RI� QRQ�WUDGDEOHV�� 6HFRQG�� LQ� FRQWUDVW� WR� $VHD� DQG

0HQGRVD���������WKH\�FRQFOXGHG�WKDW�333�VHHPHG�WR�EH�YDOLG�LQ�WKH�WUDGHG�VHFWRU�IRU

DOO� RI� WKH�(XURSHDQ� FRXQWULHV� VWXGLHG��7KH� WZR� UHVXOWV� FRPELQHG� IXOO\� VXEVWDQWLDWHG

WKH�%6�K\SRWKHVLV�IRU�(8�FRXQWULHV�

$� VLPLODU� LQYHVWLJDWLRQ� ZDV� SUHVHQWHG� LQ� D� VWXG\� E\� $OEHUROD� HW� DO�� �������� ZLWK

VOLJKWO\�GLIIHUHQW�FRQFOXVLRQV��WKRXJK��8VLQJ�YDULRXV�OHQJWKV�RI�GDWD�SHULRGV�OHDGLQJ�WR

�����LQ�HLJKW�RI�WKH�(08�FRXQWULHV�� WKH�SURGXFWLYLW\�K\SRWKHVLV�ZDV�WHVWHG�IRU�QRQ�

WUDGDEOH�UHODWLYH�SULFHV��7KH�UHVXOWV�UHYHDOHG�WKDW�WKRXJK�WKHUH�VHHPHG�WR�H[LVW�D�ORQJ�

WHUP�UHODWLRQVKLS�EHWZHHQ�UHODWLYH�SULFHV�DQG�SURGXFWLYLW\�� WKH�FRHIILFLHQWV�HVWLPDWHG

ZHUH�QRZKHUH�QHDU�ZKDW�WKLV�WKHRU\�ZRXOG�KDYH�UHTXLUHG��+RZHYHU��LI�FRQWUROOLQJ�IRU

WKH� FKDQJHV� LQ� VHFWRUDO� ZDJHV�� HVWLPDWHV� ZHUH� FORVHU� WR� WKH� H[SHFWHG� WKHRUHWLFDO

UHODWLRQVKLS��7KXV�� LQ� FRQWUDVW�ZLWK� WKH�&DQ]RQHUL� SDSHU��$OEHUROD� HW� DO�� DUJXHG� WKDW

(XURSHDQ�GDWD�FRQWUDGLFWHG�WKH�ODERXU�PRELOLW\�DVVXPSWLRQ�RI�WKH�%6�K\SRWKHVLV�

,Q�WKHLU�PRVW�UHFHQW�SDSHU�0DFGRQDOG�DQG�5LFFL��������IXUWKHU�H[SDQGHG�WKH�RULJLQDO

%6� PRGHO� E\� HQGRZLQJ� WKH� GLVWULEXWLRQ� VHFWRU� ZLWK� DQ� H[SOLFLW� UROH�� +DYLQJ� XVHG

DQQXDO� GDWD� SHUWDLQLQJ� WR� WKH� SHULRG� EHWZHHQ� ����� DQG� ����� LQ� WHQ� GHYHORSHG

HFRQRPLHV�� WKH� DXWKRUV� HVWDEOLVKHG� WKH� VLJQLILFDQFH� RI� WKH� SURGXFWLYLW\� RI� WKH

GLVWULEXWLRQ� VHFWRUV� RQ� WKH� UHDO� H[FKDQJH� UDWH�� 6XUSULVLQJO\�� KRZHYHU�� WKH� HVWLPDWHG

UHODWLRQVKLS� VXJJHVWHG� WKDW� DQ\� LQFUHDVH� LQ� SURGXFWLYLW\� LQGXFHG� UHDO� H[FKDQJH� UDWH

DSSUHFLDWLRQ��VLPLODUO\�WR�ZKDW�ZDV�WKH�FDVH�LQ�WKH�WUDGHG�VHFWRU��0DFGRQDOG�DQG�5LFFL

�������DUJXH�WKDW�WKLV�SKHQRPHQRQ�PD\�EH�H[SODLQHG�E\�LPSRUWDQW�VHUYLFHV�DQG�UHWDLO

VHFWRU�VXSSOLHV�WR�WKH�WUDGHG�VHFWRU�
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����� (PSLULFDO�UHVXOWV�LQ�QRQ�GHYHORSHG�HFRQRPLHV

2I�QRQ�GHYHORSHG�HFRQRPLHV��WKH�µZDYH¶�RI�HPSLULFDO�UHVHDUFK�RQ�WKH�%6�PRGHO�ILUVW

UHDFKHG� 6RXWKHDVW� $VLDQ� HFRQRPLHV�� ZKLFK� LV� KDUGO\� VXUSULVLQJ� DV� IROORZLQJ� WKH

SXEOLFDWLRQ�RI�0DUVWRQ¶V�SDSHU�RQ� -DSDQ� �������� LW�ZDV� VDIH� WR� DVVXPH� WKDW� WKH� UHDO

H[FKDQJH�UDWH�FRXOG�EH�H[SODLQHG�VDWLVIDFWRULO\�E\�SURGXFWLYLW\�LQ�IDVW�JURZLQJ�$VLDQ

FRXQWULHV��8VLQJ�VHFWRUDO�GDWD�LQ�WKH�$3(&�UHJLRQ��7DNDWRVL�HW�DO���������GHFRPSRVHG

WKH� UHDO�H[FKDQJH� UDWH�PRYHPHQWV� LQWR� WKH�H[WHUQDO�DQG� LQWHUQDO� FRPSRQHQWV�RI� UHDO

H[FKDQJH� UDWHV�� 7KH� FRQFOXVLRQV� RI� WKH� SDSHU� ZHUH� VLPLODU� WR� WKRVH� RI� $VHD� DQG

0HQGR]D¶V��������LQ�WKH�VHQVH�WKDW�SURGXFWLYLW\�SURYLGHG�D�JRRG�H[SODQDWLRQ�RI�WUHQG

FKDQJHV�LQ�QRQ�WUDGDEOH�SULFHV��KRZHYHU��333�IRU�WUDGHG�JRRGV�VHHPHG�WR�EH�VWURQJO\

UHMHFWHG�E\� WKH�GDWD��$FWXDOO\�� D� FRQVLGHUDEOH�SDUW� RI� UHDO� DSSUHFLDWLRQ� GHWHFWDEOH� LQ

WKHVH� FRXQWULHV�ZDV� DWWULEXWDEOH� WR� WKH� UHDO� DSSUHFLDWLRQ� RI� WKH� WUDGHG� UHDO� H[FKDQJH

UDWH�UDWKHU�WKDQ�WR�IDVW�VHFWRUDO�SURGXFWLYLW\�JURZWK�

8VLQJ�D�FR�LQWHJUDWLRQ�DSSURDFK��:X��������VRXJKW�WR�H[SODLQ�WKH�WUHQG�DSSUHFLDWLRQ

RI�WKH�7DLZDQHVH�DJDLQVW� WKH�86�GROODU� LQ�WKH�HLJKWLHV��5HO\LQJ�RQ�LPSXOVH�UHVSRQVH

DQDO\VHV�� :X� DUJXHG� WKDW� ERWK� FKDQJHV� LQ� WKH� QRPLQDO� H[FKDQJH� UDWH� DQG� UHODWLYH

SURGXFWLYLW\� H[HUWHG� SHUPDQHQW� HIIHFWV� RQ� WKH� UHDO� H[FKDQJH� UDWH�� ,W�ZDV� DOVR� IRXQG

WKDW�WKH�UROH�RI�XQLW�ODERXU�FRVW�ZDV�VLJQLILFDQW��)LQDOO\��:X�DUULYHG�DW�WKH�FRQFOXVLRQ

WKDW� ZKLOH� WKH� SURGXFWLYLW\� GLIIHUHQWLDO� ZRXOG� KDYH� GHSUHFLDWHG� WKH� 7DLZDQHVH

FXUUHQF\�� WKLV� ZDV� PRUH� WKDQ� RIIVHW� E\� QRPLQDO� DSSUHFLDWLRQ� DQG� LQFUHDVH� LQ� XQLW

ODERXU� FRVWV��ZKLFK� LQ� WXUQ� FDXVHG� UHDO� DSSUHFLDWLRQ��7KLV� UHVXOW� FOHDUO\� UHMHFWHG� WKH

SUHGLFWLRQV�RI�WKH�%6�PRGHO�DV�IDU�DV�WUDGHG�333�DQG�ODERXU�PRELOLW\�ZHUH�FRQFHUQHG�

8VLQJ� VHFWRUDO� GDWD� IRU� QLQH� $VLDQ� FRXQWULHV�� &KLQQ� ������� DUULYHG� DW� D� VLPLODU

FRQFOXVLRQ�� 7KH� H[SODQDWRU\� SRZHU� FRQFHUQLQJ� QRQ�WUDGDEOH� UHODWLYH� SULFHV� RI

SURGXFWLYLW\� ZDV� ILUPO\� HVWDEOLVKHG�� /LNHZLVH�� WKH� KLJK� SHUVLVWHQFH� RI� WUDGHG� UHDO

H[FKDQJH�UDWH�PRYHPHQWV�ZDV�DOVR�LGHQWLILHG��,QWHUHVWLQJO\��&KLQQ�DOVR�IRXQG�WKDW�WKH

UHDO�SULFH�RI�RLO�KDG�VLJQLILFDQW�H[SODQDWRU\�SRZHU�LQ�VHYHUDO�FRXQWULHV�

$QG� ILQDOO\�� GXH� WR� WKH� KLJK� UHDO� DSSUHFLDWLRQ� REVHUYHG�� DQG� ZLWK� UHVSHFW� WR

SURVSHFWLYH�(8�DQG�(08�PHPEHUVKLS�� OLWHUDWXUH�RQ�%6�KDV� DOVR� UHDFKHG� WUDQVLWLRQ

HFRQRPLHV�� 7KLV� DJDLQ� ZDV� D� VDIH� EHW� DV� VXEVWDQWLDO� UHDO� DSSUHFLDWLRQ� KDV� EHHQ

H[SHULHQFHG�LQ�PRVW�RI� WKHVH�FRXQWULHV�VLQFH� WKH�HDUO\�QLQHWLHV��+RZHYHU��DV�DOUHDG\

PHQWLRQHG�� WKH� LVVXH� LV� HYHQ� PRUH� FRPSOH[� LQ� WKLV� FDVH� WKDQ� LQ� WKH� FRXQWULHV

PHQWLRQHG� DERYH�� $V� WKH� SURFHVV� RI� WUDQVLWLRQ� � JHQHUDWHG� VLJQLILFDQW� FKDQJHV� LQ



��

UHODWLYH� SULFHV� LQ� DOPRVW� DOO� VHFWRUV� RI� WKH� HFRQRP\�� WKRXJK� ZLWK� LQFUHDVLQJ

LPSRUWDQFH��WKH�SURGXFWLYLW\�K\SRWKHVLV�VHHPHG�WR�EH�RQO\�RQH�VLGH�RI�WKH�FRLQ�

,Q�RXU�YLHZ��DV�IDU�DV�WKHVH�FRXQWULHV�DUH�FRQFHUQHG��OLWHUDWXUH�LV�RI�WZR�NLQGV��0DLQO\

GXH�WR�WKH�ODFN�RI�GDWD�YDOLG� IRU�D�VXIILFLHQWO\� ORQJ� WLPH�VHTXHQFH��RQH� W\SH�RI�VXFK

OLWHUDWXUH�LV�RQ�WKH�UHJUHVVLRQV�WKDW�ZHUH�UXQ�RQ�ZKROH�HFRQRP\�DJJUHJDWHV��8VLQJ�D

VHOHFWLRQ�RI�XVXDOO\�DJJUHJDWH�H[SODQDWRU\�YDULDEOHV�LQFOXGLQJ�DJJUHJDWH�SURGXFWLYLW\�

+DOSHUQ�:\SORV]� ������� ������ SURGXFHG� HVWLPDWHV� RI� PDQXIDFWXULQJ� GROODU� ZDJH

HTXDWLRQV� LQ� ��� FRXQWULHV�� 7KH� VLJQLILFDQFH� RI� LQFUHDVLQJ� DJJUHJDWH� SURGXFWLYLW\

SHUWDLQLQJ� WR� GROODU� ZDJHV� ZDV� HVWDEOLVKHG�� DQG� WKH� UHVXOWV� DOVR� LQGLFDWHG� WKDW� UHDO

DSSUHFLDWLRQ� FRXOG� EH� DVVRFLDWHG� ZLWK� VHYHUDO� WUDQVLWLRQDO� IDFWRUV� VXFK� DV� ILQDQFLDO

GHHSHQLQJ�DQG�JRRGV�DQG�ODERXU�PDUNHW�GHUHJXODWLRQ��7KH�DXWKRUV�DOVR�DUJXHG�WKDW�WKH

UHDO� DSSUHFLDWLRQ� GHWHFWHG� ZDV� DOVR� WKH� UHVXOW� RI� WKH� LQLWLDO� XQGHU�YDOXDWLRQ� RI� WKH

FXUUHQFLHV�LQ�WKH�FRXQWULHV�FRQFHUQHG�UHODWLYH�WR�WKHLU�ORQJ�WHUP�HTXLOLEULXP�YDOXH�

.UDMQ\iN� DQG� =HWWHOPH\HU� ������� XVHG� SDQHO� WHFKQLTXHV� WR� HVWLPDWH� WKH� UHJUHVVLRQ

HTXDWLRQ� RI� D� VLPLODU� IRUP�� :KHQ� WKH� FRXQWULHV� DIIHFWHG� ZHUH� GHFRPSRVHG� ZLWK

UHVSHFW�WR�WKH�YDULRXV�UHJLRQV�LQ�WKHVH�FRXQWULHV��LW�ZDV�IRXQG�WKDW�WKH�HTXLOLEULXP�UHDO

H[FKDQJH� UDWH� DSSUHFLDWHG� LQ� WKH�PRVW� DGYDQFHG�&((V��ZKLOH� LW� UHPDLQHG� UHODWLYHO\

IODW�IRU�PRVW�RI�WKH�&,6�FRXQWULHV��7KH�VWXG\�DOVR�FRQFOXGHG�WKDW�UHDO�H[FKDQJH�UDWHV

KDG�EHHQ�VXEVWDQWLDOO\�EHORZ�WKH�HVWLPDWHG�HTXLOLEULXP�UDWH�LQ�PRVW�RI� WKH�FRXQWULHV

VWXGLHG� HYHQ� LQ�������1HYHUWKHOHVV�� DV� WKH� WLPH� VHULHV�KRUL]RQ�RI� WKH�GDWD�ZDV� YHU\

VKRUW��DQG�WKH�VWDQGDUG�HUURUV�RI�WKH�HTXDWLRQV�ZHUH�VR�ODUJH�LQ�ERWK�VWXGLHV��LW�ZRXOG

EH�KDUG�WR�ILQG�DQ\�VWDWLVWLFDOO\�VLJQLILFDQW�XQGHU��RU�RYHU�YDOXDWLRQ�RI�UHDO�H[FKDQJH

UDWHV�

$OVR�GHDOLQJ�ZLWK�WKH�DJJUHJDWH�OHYHO��'H�%URHFN�DQG�6ORN��������HVWLPDWHG�ZKROH�

HFRQRP\� UHDO� H[FKDQJH� UDWH� HTXDWLRQ� IRU� VHYHUDO� &((� DQG� %DOWLF� FRXQWULHV� IRU� WKH

SHULRG�EHWZHHQ������DQG�������7KHLU� UHVXOWV� VXJJHVWHG� WKDW� D� VXEVWDQWLDO� SRUWLRQ�RI

UHDO� DSSUHFLDWLRQ� PLJKW� EH� H[SODLQHG� RQ� WKH� EDVLV� RI� SURGXFWLYLW\� JDLQV� LQ� (8

DFFHVVLRQ�FRXQWULHV��%\�FRQWUDVW��SURGXFWLYLW\�JDLQV�ZHUH�QRW�REYLRXV� LQ� WKH� FDVH�RI

IRUPHU�&,6�FRXQWULHV��7KH�SDSHU�DOVR�SUHVHQWHG� WKH�FURVV�VHFWLRQDO� UHJUHVVLRQ�RI� WKH

DJJUHJDWH� UHDO� H[FKDQJH� UDWH� DQG� SURGXFWLYLW\� LQ� ����� IRU� D� ODUJH� QXPEHU� RI� QRQ�

WUDQVLWLRQ�FRXQWULHV��7KH�HODVWLFLWLHV�WKXV�REWDLQHG�LPSOLHG���SHU�FHQW�FDWFK�XS�UHVXOWV

LQ� ���� SHU� FHQW� UHDO� DSSUHFLDWLRQ�� 7KLV� UHJUHVVLRQ� ZDV� DOVR� XVHG� WR� LOOXVWUDWH� UHDO

H[FKDQJH� UDWH� PRYHPHQWV� LQ� WKHVH� FRXQWULHV� EHWZHHQ� ����� DQG� ������ $� JHQHUDO

SDWWHUQ� ZDV� RXWOLQHG� LQ� WKH� DQDO\VHV�� QDPHO\� WKDW� (8� DFFHVVLRQ� FRXQWULHV� KDG
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FRPSOHWHG�LQLWLDO�XQGHU�YDOXDWLRQ�E\�FRQYHUJHQFH�LQ�SHU�FDSLWD�*'3��KRZHYHU��LQ�FDVH

RI� WKH�UHVW�RI� WKH� FRXQWULHV��GHFOLQLQJ�XQGHU�YDOXDWLRQ�ZDV�DVVRFLDWHG�ZLWK�GHFOLQLQJ

SHU�FDSLWD�*'3�

'DUYDV� ������� HPSOR\HG� VWDWH� VSDFH� PRGHOV� WR� HVWLPDWH� HTXLOLEULXP� H[FKDQJH� UDWH

PRGHOV�DV�ZHOO�DV� WKH�H[FKDQJH� UDWH�SDVV�WKURXJK�VLPXOWDQHRXVO\�DQG�VHSDUDWHO\� IRU

IRXU� DFFHVVLRQ� FRXQWULHV�� ([SODQDWRU\� YDULDEOHV� LQFOXGHG� DJJUHJDWH� SURGXFWLYLW\� LQ

VRPH� FDVHV�� DQG� VHFWRUDO� SURGXFWLYLW\� LQ� RWKHUV�� ,Q� DGGLWLRQ� WR� SURGXFWLYLW\�� VHYHUDO

RWKHU� YDULDEOHV� OLNH� QHW� DVVHWV�� WHUPV� RI� WUDGH� DQG� WKH� UHDO� LQWHUHVW� UDWH� ZHUH� DOVR

LQFOXGHG� LQ� WKH� UHJUHVVLRQV�� 7KH� UHVXOWV� LQGLFDWHG� WKDW� VHFWRUDO� SURGXFWLYLW\

PRYHPHQWV�KDG�UHODWLYHO\�PRGHVW�WUDQVPLVVLRQ�LQWR�HTXLOLEULXP�UHDO�H[FKDQJH�UDWHV�LQ

+XQJDU\�DQG�6ORYHQLD��KRZHYHU��PRUH�VLJQLILFDQW�FRHIILFLHQWV�ZHUH�IRXQG�LQ�WKH�FDVH

RI� WKH� &]HFK� 5HSXEOLF� DQG� 3RODQG� RQ� WKH� DJJUHJDWH� OHYHO�� $W� WKH� VDPH� WLPH�� WKH

VLJQLILFDQFH�RI�RWKHU�H[SODQDWRU\�YDULDEOHV�UHPDLQHG�ODUJHO\�FRQWURYHUVLDO�

'XEUDYNR� ������� H[SODLQHG� UHODWLYH� LQIODWLRQ� HTXDWLRQV� ZLWK� VHFWRUDO� SURGXFWLYLW\

GLIIHUHQWLDOV� LQ� VL[� &((� DFFHVVLRQ� FRXQWULHV�� 7KH� VLJQLILFDQFH� RI� WKH� SURGXFWLYLW\

GLIIHUHQWLDO� ZDV� DJDLQ� VXSSRUWHG�� WKRXJK� WKH� DXWKRU� DUJXHG� WKDW� SURGXFWLYLW\� JDLQV

DORQH�ZHUH�XQDEOH�WR�IXOO\�H[SODLQ�WKH�LQIODWLRQ�GLIIHUHQWLDO�YLV�j�YLV�WKDW�LQ�(XURODQG�

�*LYHQ�WKDW�ORQJHU�VHFWRUDO�WLPH�VHULHV�KDV�EHFRPH�DYDLODEOH�IRU�UHVHDUFKHUV��WKH�PRUH

UHFHQW� OLWHUDWXUH�SXUVXHG� VHFWRUDO� LQYHVWLJDWLRQV�RQ�QRQ�WUDGHG�WUDGHG� UHODWLYH�SULFHV�

$� KLJKHU� OHYHO� RI� GLVDJJUHJDWLRQ� SURYLGHG� DQ� H[FHOOHQW� RSSRUWXQLW\� WR� WDFNOH� WKH

K\SRWKHVHV�RI�WKH�%6�PRGHO�VHSDUDWHO\��QRW�IXOO\�FRPSUHKHQVLYHO\��WKRXJK�

8VLQJ�VLPSOH�VWDWLVWLFDO�PHWKRGV��.RYiFV�DQG�6LPRQ��������DVVHVVHG�WKH�LPSRUWDQFH

RI�LQWHUQDO�DQG�H[WHUQDO�PRYHPHQWV�LQ�WKH�UHDO�H[FKDQJH�UDWH�LQ�+XQJDU\�EDVHG�RQ�WKH

VHFWRUDO�GHFRPSRVLWLRQ�RI�61$�GDWD��7KHLU�UHVXOWV�LQGLFDWHG�WKDW�VHFWRUDO�SURGXFWLYLW\

GLIIHUHQWLDOV� KDG� H[FHOOHQW� H[SODQDWRU\� SRZHU� LQ� WKH� UHDO� DSSUHFLDWLRQ� RI� WKH� IRULQW�

ZKLFK�ZDV�SDUWLDOO\�RIIVHW�E\�WKH�UHDO�GHSUHFLDWLRQ�RI�WKH�WUDGHG�UHDO�H[FKDQJH�UDWH�

-DNDE� DQG�.RYiFV� ������� XVHG� D� VLPSOH� WZR� VHFWRU�� VPDOO� RSHQ� HFRQRP\�PRGHO� WR

GHULYH�LGHQWLILFDWLRQ�UHVWULFWLRQV�LQ�WKH�69$5�PRGHO�RI�WKH�+XQJDULDQ�UHDO�H[FKDQJH

UDWH�� 8VLQJ� WKHVH� UHVWULFWLRQV�� WKH\� LVRODWHG� YDULRXV� VKRFNV� IURP� UHDO� H[FKDQJH� UDWH

IOXFWXDWLRQV� LQ� +XQJDU\� GXULQJ� WKH� SHULRG� EHWZHHQ� ����� DQG� ������ 7KH� SULPDU\

LPSRUWDQFH�RI�SURGXFWLYLW\�VKRFNV�IRU�QRQ�WUDGDEOH�UHODWLYH�SULFHV�ZDV�HVWDEOLVKHG���DV

IDU�DV�WKH�WUDGHG�UHDO�H[FKDQJH�UDWH�ZDV�FRQFHUQHG��LW�ZDV�WUDGDEOH�VXSSO\�VKRFNV�WKDW

SOD\HG�WKH�PRVW�SURPLQHQW�UROH�
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�5RWKHU��������UDQ�G\QDPLF�WLPH�VHULHV�UHJUHVVLRQV�IRU�6ORYHQLD�LQ�WKH�SHULRG�EHWZHHQ

����� DQG� ������ %HVLGHV� VHFWRUDO� SURGXFWLYLW\� YDULDEOHV�� WKH� HIIHFW� RI�PRQHWDU\� DQG

ILVFDO� SROLFLHV� ZDV� DOVR� H[DPLQHG�� 7KH� UHVXOWV� LQGLFDWHG� WKDW� LQ� WKH� VKRUW� UXQ

JRYHUQPHQW�SROLFLHV�PLJKW�KDYH�KDG�VLJQLILFDQW� LPSDFW�RQ� WKH�UHODWLYH�SULFH�RI�QRQ�

WUDGDEOHV� WR� WUDGDEOHV�� ,Q� WKH� ORQJ� UXQ�� KRZHYHU�� WKHVH� HIIHFWV� SKDVHG� RXW�� DQG

SURGXFWLYLW\�UHODWHG�H[SODQDWLRQV�ZHUH�DEOH�WR�IXOO\�XQGHUSLQ�UHODWLYH�SULFH�FKDQJHV�

+DOSHUQ� DQG�:\SORV]� ������� HVWLPDWHG� D� VLPSOH� V\VWHP� RI� HTXDWLRQV� SHUWDLQLQJ� WR

QLQH� DFFHVVLRQ� FRXQWULHV� LQ� RUGHU� WR� WHVW� WKH� UHODWLRQVKLS� EHWZHHQ� )',� DQG

SURGXFWLYLW\�� ZDJHV� DV� ZHOO� DV� UHODWLYH� SULFHV�� 7KH� UHVXOWV� LQGLFDWHG� WKDW� )',� KDG

VLJQLILFDQW� LPSDFW� RQ� SURGXFWLYLW\�� ZKLFK� LQGXFHG�UHVXOWHG� LQ�EURXJKW� DERXW� DQ

LQFUHDVH� LQ� UHDO� SURGXFW� ZDJHV�� $FFRUGLQJ� WR� WKHLU� DUJXPHQW�� WKLV� PLJKW� FDXVH� WKH

VHUYLFHV�WR�LQGXVWULDO�JRRGV�UDWLR�WR�LQFUHDVH��7KRXJK�LW�VHHPV�FOHDU�WKDW�)',�LQFUHDVHV

SURGXFWLYLW\� RQ� D� JHQHUDO� JURXQG�� ZKHQ� LW� FDPH� WR� WKH� HVWLPDWHG� HODVWLFLW\� DQG� WKH

VHFWRUDO�FRPSRVLWLRQ�RI�)',��LW�ZDV�PXFK�OHVV�FOHDU�ZKHWKHU�LW�ZDV�WKH�LQIORZ�RI�)',

WKDW� KDG� FDXVHG� D� WUDGHG�QRQ�WUDGHG� SURGXFWLYLW\� JDS�� 1HYHUWKHOHVV�� WKH� HVWLPDWHG

VHUYLFH�WR�LQGXVWULDO�JRRGV�SULFH�UHJUHVVLRQ�VXSSRUWV�WKH�YLHZ�WKDW�LQFUHDVHG�LQGXVWULDO

SURGXFWLYLW\�LQFUHDVHV�VHUYLFH�SULFHV�FRPSDUHG�WR�LQGXVWULDO�JRRGV�SULFHV�

&RULFHOO\�DQG�-D]EHF��������GHFRPSRVHG�QRQ�WUDGHG�WUDGHG�UHODWLYH�SULFH�GLIIHUHQWLDOV

DSSOLFDEOH� WR� VHYHUDO� DFFHVVLRQ� FRXQWULHV� LQWR� GLIIHUHQW� VWUXFWXUDO� FRPSRQHQWV�� 7KH

GHFRPSRVLWLRQ�UHYHDOHG�WKDW��ZKLOH�WKH�ILUVW�SKDVH�RI� WUDQVLWLRQ�WKH�SURFHVV�KDG�EHHQ

GRPLQDWHG�E\�VSHFLDO�IDFWRUV�VXFK�DV�WKH�GHUHJXODWLRQ�RI�JRRGV�DQG�ODERXU�PDUNHWV��LQ

WKH� VHFRQG��PRUH� UHFHQW� SHULRG� WKH� SURGXFWLYLW\� FKDQQHO� VWDUWHG� WR� JDLQ� LPSRUWDQFH�

-D]EHF��������HPSOR\HG�IRUPHU�IUDPHZRUN�VR�DV�WR�JLYH�DQ�HVWLPDWH�RI�WKH�%6�HIIHFW

LQ�6ORYHQLD�

,Q�D�VHULHV�RI�SDSHUV��eJHUW�HW�DO����������eJHUW�HW�DO���������DQG�eJHUW������D������E�

����F�� WHVWHG�ERWK� WKH� UROH� RI� QRQ�WUDGDEOH� SULFHV� LQ� UHDO� H[FKDQJH� UDWH�PRYHPHQWV

DQG�WKDW�RI�SURGXFWLYLW\� LQ�H[SODLQLQJ�QRQ�WUDGHG�YHUVXV�WUDGHG�LQIODWLRQ��8VLQJ� WLPH

VHULHV� DQG� SDQHO� FR�LQWHJUDWLRQ� PHWKRGV�� WKH� DXWKRU�� VLPLODUO\� WR� RWKHUV� �.RYiFV�

6LPRQ� �������� -DNDE�.RYiFV� �������� 'DUYDV�������� 'XEUDYNR� ��������� IRXQG� WKDW

VHFWRUDO� SURGXFWLYLW\� JURZWK� ZDV� DEOH� WR� DFTXLUH� JRRG� H[SODQDWRU\� SRZHU� IRU� WKH

UHODWLYH� SULFH� RI� QRQ�WUDGDEOHV�� 7KH� OLQN� EHWZHHQ� UHODWLYH� QRQ�WUDGHG� SULFHV� DQG� WKH

UHDO� H[FKDQJH� UDWH� ZDV�� KRZHYHU�� PXFK� OHVV� XQDPELJXRXV�� eJHUW� HW� DO�� ������

H[SODLQHG�WKLV�UHVXOW�ZLWK�SHUVLVWHQW�WUDGHG�SULFH�EDVHG�UHDO�H[FKDQJH�UDWH�PRYHPHQWV�



��

WKH�ORZ�VKDUH�RI�QRQ�WUDGDEOHV�LQ�DFFHVVLRQ�FRXQWU\�&3,V�DQG�WKH�UROH�RI�UHJXODWHG�DQG

IRRG�SULFHV�LQ�WKH�LQGH[�

:KHQ� WKH� DIRUHPHQWLRQHG� HPSLULFDO� HIIRUWV� DUH� VXPPDULVHG�� VHYHUDO� JHQHUDO

WHQGHQFLHV�HPHUJH��)LUVW��VHFWRUDO�SURGXFWLYLW\�JDLQV�KDYH�H[SODLQHG�QRQ�WUDGHG�WUDGHG

UHODWLYH� SULFHV� UHODWLYHO\� VXFFHVVIXOO\�� 6HFRQG�� D� IHZ� VWXGLHV� KDYH� FRQILUPHG� WKH

VLJQLILFDQFH� RI� UHODWLYH� ZDJHV� LQ� H[SODLQLQJ� UHDO� DSSUHFLDWLRQ�� 7KLUG�� SHUVLVWHQW

GHYLDWLRQV�LQ�WKH�WUDGHG�UHDO�H[FKDQJH�UDWH�KDYH�DOVR�EHHQ�REVHUYHG��$QG��ODVW�EXW�QRW

OHDVW��LQWHUPHGLDWH�SULFHV��H�J�� WKH�UHDO�SULFH�RI�RLO��DQG�JRYHUQPHQW�UHJXODWLRQV�KDYH

DOVR�LQIOXHQFHG�WKH�UHDO�H[FKDQJH�UDWH�VLJQLILFDQWO\�

��� 2XU�DFFRXQWLQJ�IUDPHZRUN

7KH� IRUHJRLQJ� REVHUYDWLRQV� TXHVWLRQ� WKH� VLPXOWDQHRXV� YDOLGLW\� RI� WKH� IRXU� NH\

DVVXPSWLRQV�RI� WKH�%6�PRGHO�SUHVHQWHG�RQ�SDJH����*LYHQ� WKHVH�GLIIHUHQFHV�EHWZHHQ

WKHRU\� DQG� HPSLULFDO� UHVXOWV�� LW� LV� WHPSWLQJ� WR� XVH� D� UHODWLYHO\� FRPSUHKHQVLYH

IUDPHZRUN�IRU�DVVHVVLQJ�WKH�GHYLDWLRQV�IURP�WKH�YDULRXV�DVVXPSWLRQ�RI�WKH�%6�PRGHO

VLPXOWDQHRXVO\��7R�WKH�EHVW�RI�RXU�NQRZOHGJH��VXFK�D�WHVW�KDV�QRW�EHHQ�SHUIRUPHG�VR

IDU�HLWKHU�IRU�GHYHORSHG�HFRQRPLHV�RU�DFFHVVLRQ�FRXQWULHV�� ,Q�WKLV�VHFWLRQ�ZH�SUHVHQW

RXU�VLPSOH��EXW�FRPSUHKHQVLYH�IUDPHZRUN�XVHG�IRU�HYDOXDWLQJ�WKHVH�SUREOHPV�

7KH� UHDO� H[FKDQJH� UDWH� EHWZHHQ� WZR� FRXQWULHV� FDQ� EH� GHFRPSRVHG� LQWR� WZR� PDLQ

FRPSRQHQWV�
�n>
�WKH�UHODWLYH�SULFHV�RI�WUDGDEOHV�EHWZHHQ�WKH�FRXQWULHV�LQYROYHG�DQG�WKH

UHODWLYH� QRQ�WUDGDEOHV� WR� WUDGDEOHV� SULFH� UDWLR� EHWZHHQ� WKH� WZR� FRXQWULHV�� )RU� WKH

SXUSRVHV�RI�VLPSOLFLW\��LQ�ZKDW�IROORZV��ZH�UHIHU�WR�WKHP�DV�H[WHUQDO�DQG�LQWHUQDO�UHDO

H[FKDQJH�UDWHV�
�o@

������������������������������ ����������������������������� ?
�7KH�GHFRPSRVLWLRQ�RI�HTXDWLRQ�����KDG�EHHQ�GHYHORSHG�E\�,VDUG�DQG�6\PDQVN\��������DQG�.RYiFV

DQG�6LPRQ��������� a
�.RYiFV�DQG�6LPRQ��������
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ZKHUH
�nA

5(5�LV�WKH�&3,�EDVHG�UHDO�H[FKDQJH�UDWH�

(�LV�WKH�QRPLQDO�H[FKDQJH�UDWH��KRPH�IRUHLJQ��

3 x ��3 x DUH�&3,�WUDGDEOH�SULFHV�DEURDG�DQG�DW�KRPH�

3y ��3y �DUH�&3,�QRQ�WUDGDEOH�SULFHV�DEURDG�DQG�DW�KRPH�DQG

a�LV�WKH�VKDUH�RI�WUDGDEOHV�LQ�WKH�&3,�

7KH� H[WHUQDO� H[FKDQJH� UDWH� LV� XVXDOO\� GRPLQDWHG� E\� QRPLQDO� H[FKDQJH� UDWH

PRYHPHQWV�DQG�LV�VWDEOH�LQ�WKH�ORQJ�UXQ�
� c
�,W�LV�D�ZHOO�NQRZQ�IDFW�WKDW�WKH�%6�HIIHFW�LV

FORVHO\� UHODWHG� WR� WKH� LQWHUQDO� UHDO� H[FKDQJH� UDWH� ±� GLIIHUHQFHV� LQ� SURGXFWLYLW\

GHYHORSPHQWV� LQ�WKH� WZR�VHFWRUV�DUH� WUDQVODWHG� LQWR�D� WUHQG� LQFUHDVH� LQ�QRQ�WUDGDEOH�

WUDGDEOH�UHODWLYH�SULFHV�

,Q�WHUPV�RI�SULFH�VHWWLQJ��WKH�XVXDO�DVVXPSWLRQ�LV�DSSOLHG��QDPHO\�WKDW�SULFHV�DUH�VHW�DV

D�PDUN�XS� RYHU� XQLW� ODERXU� FRVWV�
�:e
�+RZHYHU�� WKLV� IRUPXOD� DVVXPHV� WKDW� WKH� UROH� RI

LQWHUPHGLDULHV� LV� QHJOLJLEOH� LQ� WKH� SHULRG� H[DPLQHG�� 7KLV� LV� FOHDUO\� QRW� WKH� FDVH� LQ

WUDQVLWLRQ�HFRQRPLHV��ZKHUH�WKH�HQWLUH�VWUXFWXUH�RI�SURGXFWLRQ�FKDQJHV�FRQWLQXRXVO\�

DQG� WKH�UDWLR�RI� LQWHUPHGLDWH�SURGXFWV� WR�YDOXH�DGGHG�SULFHV�PD\�FRQWDLQ� VLJQLILFDQW

WUHQGV�� )RU� WKLV� UHDVRQ�� ZH� FDQQRW� QHJOHFW� WKH� UROH� RI� LQWHUPHGLDULHV�� 5DWKHU� WKDQ

H[SOLFLWO\�PRGHOOLQJ�SULFH�VHWWLQJ�ZLWK�LQWHUPHGLDULHV��ZH�VLPSO\�DVVXPH�WKDW�WKHUH�LV

D� WHUP�FDOOHG� µWKH�RWKHU� IDFWRU¶� WKDW�FDQ�FDSWXUH� WKH�GLIIHUHQFH�EHWZHHQ�YDOXH�DGGHG

GHIODWRUV� DQG� ILQDO� �&3,�� SULFHV�� &RQVHTXHQWO\�� WKLV� WHUP� DOVR� UHIOHFWV� WKH� HIIHFW� RI

LQGLUHFW� WD[� FKDQJHV�� :H� FDQ� IRUPDOLVH� RXU� SUHYLRXV� VWDWHPHQWV� LQ� WKH� IROORZLQJ

HTXDWLRQV�

7KH�UDWLR�RI�QRQ�WUDGDEOH�WR�WUDGDEOH�YDOXH�DGGHG�GHIODWRUV�LV�GHWHUPLQHG�E\�WKH�XVXDO

SULFLQJ�IRUPXOD�

zz
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{
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352':

352':

P

P

3

3

�

�
= ���

������������������������������ ����������������������������� b
�$V�FDQ�EH�VHHQ��LQ�����ZH�DVVXPH�WKDW�WKH�FRPSRVLWLRQ�RI�WKH�&3,�EDVNHW�LV�VLPLODU�ERWK�DEURDG�DQG�DW

KRPH��$OWKRXJK�HPSLULFDOO\�&3,�ZHLJKWV�YDU\�IURP�FRXQWU\�WR�FRXQWU\��WKH�PDJQLWXGH�RI�GLIIHUHQFHV�LV
QRW�ODUJH��WKXV��ZH�FDQ�XVH�WKLV�VLPSOLILFDWLRQ�ZLWKRXW�ORVLQJ�WRR�PXFK�LQIRUPDWLRQ�� d
�6HH�5RJRII��������
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� 33 � �DUH�YDOXH�DGGHG�GHIODWRUV�LQ�QRQ�WUDGDEOHV�DQG�WUDGDEOHV

Py ��P x �DUH�PDUN�XSV�LQ�QRQ�WUDGDEOHV�DQG�WUDGDEOHV

:y ��: x �DUH�ZDJH�UDWHV�LQ�QRQ�WUDGDEOHV�DQG�WUDGDEOHV

352'y ��352' x �DUH�ODERXU�SURGXFWLYLW\�UDWHV�LQ�QRQ�WUDGDEOHV�DQG�WUDGDEOHV�

7KH�GLIIHUHQFH�EHWZHHQ�&3,�SULFHV�DQG�YDOXH�DGGHG�GHIODWRUV�FDQ�EH�VWUDLJKWIRUZDUGO\

FDSWXUHG�E\�ZKDW�LV�FDOOHG�WKH�µRWKHU¶�PXOWLSOLFDWLYH�IDFWRUV�
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Ry ��R x �DUH�RWKHU�HIIHFWV�LQ�QRQ�WUDGDEOHV�DQG�WUDGDEOHV�

&RPELQLQJ�����ZLWK������WKH�IROORZLQJ�IRUPXOD�IRU�&3,�SULFHV�FDQ�EH�REWDLQHG�
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:H�DVVXPH�WKDW�VLPLODU�HTXDWLRQV�DUH�YDOLG�ERWK�DEURDG�DQG�DW�KRPH�

)URP�����LW�LV�FOHDU�WKDW�FKDQJHV�LQ�WKH�LQWHUQDO�H[FKDQJH�UDWH�DUH�GULYHQ�E\�IRXU�PDLQ

IDFWRUV�RI�QRQ�WUDGDEOHV�WR�WUDGDEOHV�

�� �FKDQJHV�LQ�WKH�GLIIHUHQFH�EHWZHHQ�UHODWLYH�YDOXH�DGGHG�SULFHV�DQG�&3,�SULFHV�

�� �FKDQJHV�LQ�UHODWLYH�PDUN�XSV�

�� �FKDQJHV�LQ�UHODWLYH�ZDJHV�DQG

�� FKDQJHV�LQ�UHODWLYH�SURGXFWLYLW\�

2I�WKHVH�IRXU�IDFWRUV��RQO\�WKH�IRXUWK�LV�WKH�%6�HIIHFW�LQ�D�VWULFW�VHQVH�
� f

������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ ���������������� h
�7KLV�IRUPXOD�FDQ�EH�GHULYHG�XQGHU�PLOG�WKHRUHWLFDO�DVVXPSWLRQV��6HH�9DULDQ��������� i
�,Q�D�VWULFW�VHQVH��WKH�%6�HIIHFW�LV�UHODWHG�WR�WRWDO�IDFWRU�SURGXFWLYLW\��ZKLFK�PD\�GHYLDWH�IURP�ODERXU

SURGXFWLYLW\� RZLQJ� WR� FKDQJHV� LQ� FDSLWDO� LQWHQVLW\��'XH� WR� ODFN� RI� FDSLWDO� VWRFN� GDWD�� ZH� XVH� ODERXU
SURGXFWLYLW\� PHDVXUHV�� +RZHYHU�� DV� WKH� FDSLWDO� LQWHQVLW\� RI� WKH� &(&�� NHHSV� LQFUHDVLQJ� GXULQJ� WKH
FDWFK�XS�SHULRG��E\�DGRSWLQJ�WKLV�PHWKRGRORJ\�ZH�PD\�RYHUHVWLPDWH�WKH�%6�HIIHFW�
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��� (YLGHQFH

7KH� VLPSOH� DFFRXQWLQJ� IUDPHZRUN� SUHVHQWHG� DERYH� ZDV� FRPSXWHG� IRU� WKH� &(&�

FRXQWULHV�E\�&HQWUDO�%DQN�H[SHUWV�DV�D�MRLQW�UHVHDUFK�SURMHFW��7KH�UHVXOWV�RI�WKH�SURMHFW

KDYH�DOUHDG\�EHHQ�SXEOLVKHG�LQ�WKH�1%+�DQG�%6,�ZRUNLQJ�SDSHU�VHULHV�
��g
�ZH�XVH�WKH

UHVXOWV� DV� LQSXWV� LQ� RXU� GLVFXVVLRQ�� :KLOH� EDVLFDOO\� WKH� VDPH� WKH� PHWKRGRORJLFDO

IUDPHZRUN�ZDV�XVHG�IRU�HDFK�FRXQWU\��VRPH�PRUH�URRP�ZDV�OHIW�IRU�LQGLYLGXDO�H[SHUWV

LQ�UHVSHFW�RI�WKH�FDOFXODWLRQ��7KLV�PHDQV�WKDW��DOWKRXJK�ZH�GLG�QRW�V\VWHPDWLFDOO\�UHO\

RQ�WKH�VDPH�VRXUFHV�RI�GDWD��WKH�FRQFHSW�QHYHUWKHOHVV�ZDV�PDLQWDLQHG�

7KH�PDQQHU� LQ�ZKLFK�GDWD�SHULRGV�ZHUH� VHOHFWHG�ZDV� WKH� VROH� GLVFUHWLRQ� RI� FRXQWU\

H[SHUWV��VR�WKDW�ERWK�GDWD�DYDLODELOLW\�DQG�HFRQRPLF�UHOHYDQFH�FRXOG�EH�DFKLHYHG��7KH

SHULRG� DQDO\VHG�ZDV� DOVR� EHHQ� GLYLGHG� LQWR� HDUO\� DQG� ODWH� WUDQVLWLRQ� SKDVHV�� VR� WKDW

VWUXFWXUDO�VWDELOLW\�LQ�WKH�VWXG\�SDWWHUQV�FRXOG�EH�GHWHFWHG��:H�RSWHG�IRU�*HUPDQ\�DV�D

EHQFKPDUN�� LQ� RUGHU� WR� DVVHVV� UHDO� DSSUHFLDWLRQ� GXH� WR� WKH� %6� HIIHFW� LQ� WKH� ILYH

FRXQWULHV��(LWKHU�WKH�(8�RU�(XURODQG�FRXOG�KDYH�DOVR�EHHQ�XVHG��KRZHYHU��QR�GHWDLOHG

SURGXFWLYLW\�DQG�SULFH�VHULHV�ZHUH�UHDGLO\�DYDLODEOH�IRU�VXFK�DJJUHJDWHV��2XU�FKRLFH�RI

*HUPDQ\�PHDQW�WKDW�ZH�GLG�QRW�ORVH�WRR�PXFK�LQIRUPDWLRQ��*HUPDQ\�EHLQJ�WKH�ODUJHVW

HFRQRP\�LQ�WKH�(8�DQG�DOVR�WKH�PRVW�LPSRUWDQW�WUDGLQJ�SDUWQHU�RI�&(&��

:H�DGRSWHG�D�PHWKRGRORJ\�VLPLODU�WR�WKH�RQH�DSSOLHG�E\�.RYiFV�DQG�6LPRQ��������

0DQXIDFWXULQJ�ZDV�FODVVLILHG�DV�D�WUDGDEOH�VHFWRU��ZKHUHDV�QRQ�WUDGDEOHV�ZHUH�GHILQHG

DV� WKH� VXP� RI� WKH� IROORZLQJ� FDWHJRULHV�� PDUNHW� VHUYLFHV�� FRQVWUXFWLRQ�� UHWDLO� WUDGH�

WUDQVSRUW�DQG�WHOHFRPPXQLFDWLRQ��7KH�VWDWH�VHFWRU�ZDV�H[FOXGHG�IURP�WKH�DQDO\VHV�IRU

WZR�PDLQ�UHDVRQV��)LUVW��SULFHV�LQ�WKLV�VHFWRU�DUH�ODUJHO\�GLVWRUWHG�E\�WKH�GLVFUHWLRQDU\

SROLFLHV�RI�WKH�LQGLYLGXDO�JRYHUQPHQWV��6HFRQG��WKH�PHDVXUHPHQW�RI�RXWSXW�LQ�WKH�VWDWH

VHFWRU� ZDV� EDVHG� RQ� DUWLILFLDO� DVVXPSWLRQV� DERXW� SURGXFWLYLW\�� UDWKHU� WKDQ� RQ

REVHUYLQJ� UHDO� RXWSXW�� (QHUJ\� DQG� DJULFXOWXUH� ZHUH� DOVR� H[FOXGHG�� DV� WKH� UROH� RI

JRYHUQPHQW�LQ�GHWHUPLQLQJ�SULFHV�ZDV�QRQ�QHJOLJLEOH�LQ�ERWK�FDVHV�

7DEOH���VKRZV�WKH�UHVXOWV�RI�WKH�GHFRPSRVLWLRQ�IRU�(TXDWLRQ������7ZR�VXE�JURXSV�FDQ

EH� REVHUYHG� LQ� WKH�&(&�� FRXQWULHV��:KLOH�+XQJDU\� DQG� 6ORYHQLD� H[SHULHQFHG� YHU\

PRGHVW�UHDO�DSSUHFLDWLRQ��DQQXDO�UHDO�DSSUHFLDWLRQ�LQ�WKH�RWKHU�WKUHH�FRXQWULHV��QDPHO\

WKH� &]HFK� 5HSXEOLF�� 3RODQG� DQG� 6ORYDNLD�� ZDV� DURXQG� ��±���� $V� FRQFHUQV� WKH

������������������������������ ����������������������������� j
�6HH�.RYiFV�HW�DO���������DQG�=XPHU��������
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LPSRUWDQFH� RI� H[WHUQDO� DQG� LQWHUQDO� UHDO� H[FKDQJH� UDWHV�� GLVSHUVLRQ� ZDV� HYHQ� PRUH

DFFHQWXDWHG�LQ�WKHVH�FRXQWULHV�� ,Q�WKH�&]HFK�5HSXEOLF�DQG�6ORYDNLD�� WKH�EXON�RI� UHDO

DSSUHFLDWLRQ�RFFXUUHG�WKURXJK�DQ�H[WHUQDO�FRPSRQHQW��ZKLOH�LQ�3RODQG�DQG�6ORYHQLD�LW

ZDV�LQWHUQDO�UHDO�DSSUHFLDWLRQ�ZKLFK�SURYHG�WR�EH�WKH�PRVW�VLJQLILFDQW��7KH�VLWXDWLRQ

VHHPV� WR�KDYH�EHHQ� WKH�PRVW�EDODQFHG� LQ�+XQJDU\��ZKHUH� LQWHUQDO� UHDO� DSSUHFLDWLRQ

ZDV�VOLJKWO\�KLJKHU�WKDQ�H[WHUQDO�DSSUHFLDWLRQ�

7DEOH��

'HFRPSRVLWLRQ�RI�WKH�&3,�EDVHG�UHDO�H[FKDQJH�UDWH

$QQXDO�FKDQJH���� 7RWDO ([WHUQDO ,QWHUQDO 3HULRG�&RYHUHG

7KH�&]HFK�5HSXEOLF ��� ��� ��� ���������

+XQJDU\ ��� ��� ��� ���������

3RODQG ��� ��� ��� ���������

6ORYDNLD ��� ��� ��� ���������

6ORYHQLD ��� ��� ��� ���������B*CED*FHGHIKJ6L MKN�O PKQSR G(Q�M6L THU G(NWV�R O JKG(X
BYB*CED*FHGHIKJ6L MKN�O PKQ[Z \(\KN�]^R G(Q�M6L THU G(NWV�R O JKG(X
BYBYB/_=T6L MKG[TKN6N6G(N`N6GKZ�L THU \6R

,W�LV�WHPSWLQJ�WR�DUJXH�WKDW�LQWHUQDO�UHDO�DSSUHFLDWLRQ�LQ�WKHVH�FRXQWULHV�DFFRXQWHG�IRU

WKH�VL]H�RI�WKH�%6�HIIHFW��ZKLFK�VWRRG�DW���±���LQ�PRVW�FDVHV��H[FHSW�3RODQG��ZKHUH

LW�ZDV�FORVH�WR�DQ�DQQXDO�UDWH�RI�����+RZHYHU��(TXDWLRQ�����PDNHV�LW�FOHDU�WKDW�VRPH

IXUWKHU� UHILQHPHQW� LV� UHTXLUHG� ±� WKH� UROH� RI� UHODWLYH� PDUN�XSV�� ZDJHV� DQG

LQWHUPHGLDULHV�VKRXOG�DOVR�EH�FRQVLGHUHG��LQ�DGGLWLRQ�WR�SURGXFWLYLW\�

7DEOH� �� FRQWDLQV� D�PRUH� GHWDLOHG� GHVFULSWLRQ� RI� WKH� QRQ�WUDGHG�WUDGHG� UHODWLYH� SULFH

UDWLR�
�o�
�,Q�WKH�QH[W�IHZ�SDUDJUDSKV��ZH�EULHIO\�VXPPDULVH�WKH�UHVXOWV�IRU�WKH�LQGLYLGXDO

FRXQWULHV�

7DEOH��

&RPSRQHQWV�RI�WKH�QRQ�WUDGHG�WUDGHG�UHODWLYH�SULFH�UDWLR
���6�����"�K�6�(���(�6�^� �S���*� � �H���[� �E�8� � �*� ¡6¢ �(�H£ � ¤ � £ ¥§¦¨������� ©ª��� «(�6¬�� E£ �(� � �/��� � ¡�¢S�(¡(¤"� � ��¢
�8®(�"���W¯*��¬��6°"� � �H± ² ³ ´ µ%³ ¶ µ%³ · ¸�·�³ ¹ ¶/³ º»ºK¼6¼�¶"¸ µ"¹6¹%º
½1�6�(�"�"� ¥(±Y± ² ³ µ ¾%³ µ ¸ ¹ ³ µ ¸�¹�³ · ¸ ¹ ³ ¶¿ºK¼6¼6µ�¸ µ"¹6¹%º
À � ¡(¤��"«(� �6±�±Y± · ³ ·�± · ³ · º6³ ¼Á��� �(� ºK¼6¼�²6¸ µ"¹6¹�¹
À � ¡(¤"� �6� �6± ¾%³ ´ ¶/³ º ¸ ¹ ³ Â ¹�³ º · ³ µÃºK¼6¼6µ�¸ µ"¹6¹%º
Ä6Å Æ6Ç�ÈYÉ�Ê:Ë ÌnÍ�Î ÏoÐ-Ñ ÈnÐ:Ì:Ë ÒYÓ ÈnÍ-ÔoÑ Î ÊnÈnÕ
Ä Ä6Å�Æ�Ç�È�ÉYÊoË ÌoÍ�Î ÏoÐ%Ö ×n×nÍ�Ø-Ñ ÈnÐ�ÌoË ÒYÓ ÈnÍ-Ô:Ñ Î ÊnÈoÕ
Ä Ä ÄKÙ�ÒoË ÌoÈ%ÒnÍ:Í:ÈnÍ3Í:È�Ö Ë ÒYÓ ×oÑ

&RPSDUHG�ZLWK� YDULDWLRQV� LQ� SURGXFWLYLW\�� WKH� RWKHU� IDFWRUV� VHHP� WR� KDYH� KDG�PRUH

H[SODQDWRU\�SRZHU�LQ�WKH�&]HFK�5HSXEOLF��7KH�PRVW�GRPLQDQW�FKDQJH�LQ�RWKHU�IDFWRUV

ZDV�PRGLILFDWLRQV�WR�9$7�LQ�������:KLOH�SURGXFWLYLW\�DFFRXQWHG�IRU�OHVV�WKDQ�KDOI�RI

������������������������������ ����������������������������� k
�8QIRUWXQDWHO\��WKH�3ROLVK�FRQWULEXWRUV�GLG�QRW�FRPSOHWH�WKLV�GHFRPSRVLWLRQ�LQ�WKH�SURMHFW��ZKLOH�WKH

6ORYDNLDQ�FR�DXWKRU�FDUULHG�RXW�RQO\�D�FHUWDLQ�SDUW�RI�WKH�DQDO\VHV�EHORZ�
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WKH�UHODWLYH�SULFH�FKDQJHV��UHODWLYH�ZDJHV�DOVR�FKDQJHG�VXEVWDQWLDOO\��DQG�PDUN�XSV�LQ

WKH� QRQ�WUDGHG� VHFWRUV� GHFOLQHG� FRPSDUHG� ZLWK� WKH� WUDGHG� VHFWRUV�� 7KH� GHFOLQH� LQ

UHODWLYH�QRQ�WUDGDEOH�PDUN�XSV�PD\�LQ�SDUW�UHSUHVHQW�F\FOLFDO�EHKDYLRXU��EXW�WKH�HIIHFW

RI� WKH�PLFUR�OHYHO� UHVWUXFWXULQJ�DIWHU������DOVR�QHHGV�FRQVLGHUDWLRQ��$�VLPXOWDQHRXV

LQFUHDVH�LQ�UHODWLYH�ZDJHV�FDQ�RIIHU�VRPH�HYLGHQFH�RI�WKH�DGYHUVH�%6�HIIHFW�
>6l

$� JODQFH� DW� WKH� UHVXOWV� UHYHDOV� WKDW� +XQJDU\� VHHPV� WR� DSSUR[LPDWH� WKH� WKHRU\

SUHGLFWHG�E\�WKH�%6�PRGHO�WKH�EHVW��5HODWLYH�SURGXFWLYLW\�PRYHPHQWV�H[SODLQ�UHODWLYH

SULFH� PRYHPHQWV� TXLWH� ZHOO�� ZKLOH� WKH� HIIHFW� RI� ZDJH� PDUN�XSV� DQG� RWKHU� IDFWRUV

VHHPV�WR�EH�RI�YHU\�PRGHVW�LPSRUWDQFH��,Q�RXU�YLHZ��WKH�SUHVHQFH�RI�WKH�%6�HIIHFW�LQ

VXFK�D�WH[WERRN�IRUP�LQ�+XQJDU\�FDQ�EH�H[SODLQHG�E\�WKH�FUDZOLQJ�SHJ�H[FKDQJH�UDWH

UHJLPH�PDLQWDLQHG�IRU�D���\HDU�SHULRG�EHWZHHQ������DQG�������3UHGLFWDEOH�FXUUHQF\

GHSUHFLDWLRQ�ZLWKLQ�WKH�V\VWHP�HQDEOHG�SURGXFHUV�WR�VHW�SULFHV�OHVV�HUURQHRXVO\�WKDQ�LQ

UHJLPHV�ZLWK� QRPLQDO� H[FKDQJH� UDWH� YRODWLOLW\��$W� WKH� VDPH� WLPH�� WKH� FUDZOLQJ� SHJ

UHJLPH�DOVR�JDYH�ZDJH�VHWWLQJ�SROLFLHV�VRPH�VRUW�RI�QRPLQDO�DQFKRU�
>%�
�7KHVH�UHVXOWV

SURYLGHG� IRU� WKH�SRVVLELOLW\�RI� VPRRWK�YDULDWLRQV� LQ�ERWK� WKH�SULFH�VHWWLQJ�EHKDYLRXU

DQG�SURGXFWLYLW\�RI�FRPSDQLHV��DOWKRXJK�DW�WKH�FRVW�RI�KLJKHU�LQIODWLRQ�

,PSURYHG�SURGXFWLYLW\�ZDV�LQVWUXPHQWDO� LQ�UHODWLYH�SULFH�FKDQJHV�LQ�6ORYDNLD��ZKHUH

SURGXFWLYLW\�DQG�UHODWLYH�SULFHV�DFWXDOO\�LQFUHDVHG�RQH�IRU�RQH��5HODWLYH�ZDJHV�URVH�E\

DSSUR[LPDWHO\� ����� DQQXDOO\�� ZKLFK� PXVW� KDYH� EHHQ� RIIVHW� E\� PDUN�XS� DQG� RWKHU

HIIHFWV��7KH�UHODWLYH�ZDJH�LQFUHDVHG�DJDLQ�ZKLFK�DV�LQ�WKH�FDVH�RI�WKH�&]HFK�5HSXEOLF

PLJKW�LQGLFDWH�VRPH�DGYHUVH�%6�HIIHFW�

5HODWLYH�SULFH�FKDQJHV�ZHUH�WKH�PRVW�PDUNHG�LQ�6ORYHQLD��DQG�WKH�EXON�RI�WKH�LQFUHDVH

FDQ�EH�H[SODLQHG�E\�LPSURYHG�SURGXFWLYLW\��2WKHU�IDFWRUV�DOVR�SOD\HG�D�GRPLQDQW�UROH�

ZKLOH�WKH�LPSRUWDQFH�RI�ZDJHV�DQG�PDUN�XSV�ZDV�QHJOLJLEOH�

������������������������������ ����������������������������?om
�&RPSDUHG�ZLWK�WKH�RULJLQDO�%6�PRGHO��SURGXFWLYLW\�SULFH�UHODWLRQVKLS�LQ�WKH�DGYHUVH�%6�HIIHFW�ZRUNV

LQ� WKH�RSSRVLWH�GLUHFWLRQ��7KXV�� LQFUHDVHG�GHPDQG� IRU�VHUYLFHV�SXVKHV�XS�QRQ�WUDGDEOH�ZDJHV��ZKLFK�
WKURXJK�ODERXU�PRELOLW\��IRUFHV�WKH�WUDGHG�VHFWRU�WR�LQFUHDVH�SURGXFWLYLW\��6HH�*UDIH�:\SORV]��������?K�
�6HH�.RYiFV��������
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7DEOH��
&RPSRQHQWV�RI�WKH�QRQ�WUDGHG�WUDGHG�SULFH�UDWLR�LQ�WZR�VXE�SHULRGVÚ-Û Ü ÝHÞ�ß[à áâÚ8ã äåÚ*Û æ�ç è(ÝHé Ü ê%Ü é ë§ìîí6ï6Þ�ß ð`í"Û ñ(è�ò�ß óEé ô(Þ�Û Ú%Þ�Û Ü æ6çWÝKæ�ê�Þ Û Þ6ç
á*õ�Þ�Ý�ôWö-Þ�ò�è6÷�ø Ü ÝHù ú û ü ý û ü þ/û ÿ � ú�û � � � û ��������þ��	�
����ÿ
�=è��Kï"í"Û ë6ù�ù ú û � ý û ý � � û � � ��û � �	�6û ����������	�
����ú
� ø æ(ê"Þ���Ü í�ù ��%û ý ��û  � û  ��û  ÿ û ÿ���������	�
����ú

Ú-Û Ü ÝHÞ�ß[à áâÚ8ã äåÚ*Û æ�ç è(ÝHé Ü ê%Ü é ë§ìîí6ï6Þ�ß ð`í"Û ñ(è�ò�ß óEé ô(Þ�Û Ú%Þ�Û Ü æ6çWÝKæ�ê�Þ Û Þ6ç
á*õ�Þ�Ý�ôWö-Þ�ò�è6÷�ø Ü ÝHù ú û ü �  û ú %û � � ��û  ý%û ú�������ü�� ������
�=è��Kï"í"Û ë6ù�ù ú û � ú�û ü � û � � ��û  � û �������6ý�� ������
� ø æ(ê"Þ���Ü í�ù %û þ ý û ú �	�6û þ �  û  � � û �������6ý�� ������
�������	�������  �!#" $�%'& �	%# #� (�) �	!'*�& " �	�	+
� ���������,�����  	!-" $	%�. /	/	!#01& �	%- �� (�) �	!'*#& " �	�	+

6SOLWWLQJ� WKH�&]HFK� VDPSOH� UHYHDOV� WKDW��ZKLOH� WKH� JURZWK� UDWH� RI� QRQ�WUDGHG�WUDGHG

UHODWLYH�SULFHV�ZDV�QHDUO\�FRPSOHWHO\�WKH�VDPH�LQ�WKH�HDUO\�DQG�ODWH�WUDQVLWLRQ�SHULRGV�

WKH� XQGHUO\LQJ� GHWHUPLQDQWV� ZHUH� GUDPDWLFDOO\� GLIIHUHQW�� $IWHU� D� SHULRG� RI� UDSLG

LPSURYHPHQW�� UHODWLYH� WUDGDEOH� SURGXFWLYLW\� WXUQHG� QHJDWLYH�� ZKLFK� TXHVWLRQV� WKH

UHOHYDQFH� RI� WKH� %6� HIIHFW�� 1HYHUWKHOHVV�� FDUH� PXVW� EH� WDNHQ� ZKHQ� GUDZLQJ

FRQFOXVLRQV�RQ�WKH�EDVLV�RI���\HDUV
�GDWD�

7KH�GUDPDWLF�FKDQJH�LQ�WKH�SURGXFWLYLW\�SDWWHUQ�ZDV�RIIVHW�E\�D�FRXQWHU�FKDQJH�LQ�WKH

SDWWHUQ� RI� RWKHU� IDFWRUV�� ZKLFK�� DV� PHQWLRQHG� HDUOLHU�� UHSUHVHQWHG� WKH� HIIHFW� RI

PRGLILFDWLRQV�WR�9$7�VLQFH�������7KH�JURZWK�UDWH�RI�UHODWLYH�ZDJHV�GHFOLQHG�LQ�WKH

ODWH�WUDQVLWLRQ�SHULRG��ZKLFK�DJDLQ�VXSSRUWV�RXU�IRUPHU�YLHZ��QDPHO\��WKDW�VRPH�NLQG

RI� DGYHUVH� %6� VWRU\� PD\� EH� EHKLQG� WKH� ILJXUHV�� :KLOH� UHODWLYH� PDUN�XSV� FKDQJHG

GUDPDWLFDOO\� LQ� WKH� HDUO\� WUDQVLWLRQ� SHULRG�� WKHLU� HIIHFW� SUDFWLFDOO\� GLVDSSHDUHG� DIWHU

������ 7KLV� PD\� EH� DWWULEXWDEOH� WR� WKH� IDFW� WKDW� PDUNHW� VWUXFWXUH� FKDQJHG� PRUH

GUDPDWLFDOO\�LQ�WKH�ILUVW�SDUW�RI�WKH�SHULRG�

,Q� +XQJDU\�� ERWK� UHODWLYH� SULFHV� DQG� WKH� XQGHUO\LQJ� IXQGDPHQWDOV� EHKDYHG� YHU\

VLPLODUO\�GXULQJ�WKH�WZR�SHULRGV�±�LPSURYHG�SURGXFWLYLW\�DFFRXQWHG�IRU� WKH�PDMRULW\

RI�WKH�UHODWLYH�SULFH�FKDQJHV��ZKLOH�UHODWLYH�ZDJHV�DQG�PDUN�XSV�SUDFWLFDOO\�UHPDLQHG

VWDEOH��,W�ZDV�RQO\�WKH�RWKHU�HIIHFWV�WKDW�GLIIHUHG�VOLJKWO\�EHWZHHQ�WKH�WZR�SHULRGV��$

GHFUHDVH�LQ�WKH�RWKHU�HIIHFWV�LQ�WKH�HDUO\�WUDQVLWLRQ�SHULRG�FDQ�EH�H[SODLQHG�E\�FKDQJHV

WR�WKH�WD[�UHJLPH�

5HODWLYH�SULFHV�DQG�WKHLU�XQGHUO\LQJ�GHWHUPLQDQWV�ZHUH�WKH�OHDVW�VWDEOH�LQ�6ORYHQLD��$

WZR�GLJLW�FKDQJH�LQ�QRQ�WUDGDEOH�WUDGDEOH�UHODWLYH�SULFHV�LQ�WKH�HDUO\�SHULRG�GHFUHDVHG

WR������LQ�WKH�ODWH�SHULRG��:KLOH�LQ�WKH�HDUO\�WUDQVLWLRQ�SHULRG�WKH�FKDQJH�LQ�WKH�RWKHU

HIIHFWV�DQG�PDUN�XSV�ZDV�WKH�SULPDU\�FDXVH�RI�WKH�UHODWLYH�SULFH�FKDQJHV��WKH�SDFH�RI

FKDQJH�LQ�UHODWLYH�SULFHV�GHFUHDVHG�GUDPDWLFDOO\�RQFH�WKHVH�HIIHFWV�KDG�IDGHG�DZD\��,W

LV�� KRZHYHU�� LPSRUWDQW� WR� QRWH� WKDW� DW� WKH� VDPH� WLPH� WKH� SURGXFWLYLW\� GLIIHUHQWLDO
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LQFUHDVHG�PDUNHGO\��ZKLFK�� LI�SURYHV� WR�EH�SHUPDQHQW��PD\� LQGLFDWH� IXWXUH�SRWHQWLDO

DFFHOHUDWLRQ�RI�WKH�%6�HIIHFW�

����� &DOFXODWLRQ�RI�WKH�%6�HIIHFW�RQ�&3,

2QFH�WKH�YDULRXV�XQGHUO\LQJ�GHWHUPLQDQWV�RI�UHODWLYH�SULFH�FKDQJHV�DUH�LGHQWLILHG��WKH

%6�HIIHFW�RQ�&3,�FDQ�EH�FDOFXODWHG�RQ�WKH�IROORZLQJ�DVVXPSWLRQV�

)LUVW��ZH�DVVXPH�WKDW�WKH�H[WHUQDO�UHDO�DSSUHFLDWLRQ�LV�]HUR��LJQRULQJ�GHYLDWLRQV�IURP

UHODWLYH�333�IRU�WUDGHG�SULFHV��6HFRQG��ZH�DVVXPH�WKDW�WKH�FKDQJH�LQ�UHODWLYH�ZDJHV�

PDUN�XSV� DQG� RWKHU� HIIHFWV� LV� ]HUR�� 7KLUG�� ZH� DVVXPH� WKDW� LPSURYHG� SURGXFWLYLW\

DIIHFWV� UHODWLYH� SULFHV� E\� D� XQLW� FRHIILFLHQW� LQ� WKH� ORQJ� UXQ�� 7KLV� DVVXPSWLRQ� LV

FRQVLVWHQW�ZLWK�D�UHODWLYHO\�ODUJH�FODVV�RI�SURGXFWLRQ�IXQFWLRQV�
>(>
�)LQDOO\��ZH�XVH�WKH

QRQ�WUDGHG�VKDUH�LQ�&3,��PDUNHW���DGPLQLVWHUHG���ZKLFK�LV�DSSUR[LPDWHO\�����LQ�WKH

PDMRULW\�RI�WKH�FRXQWULHV�LQYROYHG�

7DEOH� �� VXPPDULVHV� WKH� UHVXOWV� RI� WKH� SURMHFW�
>�@
� $V� FDQ� EH� VHHQ� LQ� HDFK� FRXQWU\

SUHVHQWLQJ�WKH�FDOFXODWLRQ��WKH�%6�HIIHFW�VHHPV�WR�KDYH�EHHQ�XQGHU�DQ�DQQXDO�UDWH�RI

���RYHU�WKH�SDVW�\HDUV�

7DEOH��

7KH�%DODVVD�6DPXHOVRQ�HIIHFW�LQ�&(&��FRXQWULHV
$QQXDO�FKDQJH���� $FWXDO %6 3HULRG�&RYHUHG

&]HFK�5HSXEOLF ��� ��� ���������

+XQJDU\ ��� ��� ���������

3RODQG ��� QD ���������

6ORYDNLD ��� ������� ���������

6ORYHQLD ��� ��� ���������B*CED*FHGHIKJ6L MKN�O PKQSR G(Q�M6L THU G(NWV�R O JKG(X
BYB*CED*FHGHIKJ6L MKN�O PKQ[Z \(\KN�]^R G(Q�M6L THU G(NWV�R O JKG(X
BYBYB/_=T6L MKG[TKN6N6G(N`N6GKZ�L THU \6R

7KH�UHVXOWV�KDYLQJ�EHHQ�RXWOLQHG��D�IHZ�DGGLWLRQDO�UHPDUNV�PD\�EH�ZRUWK�PDNLQJ�

)LUVW��DV�WKHVH�UHVXOWV�DSSO\�WR�WKH�SDVW��L�H��WKH�SHULRG�LQ�ZKLFK�WKH�JURZWK�GLIIHUHQWLDO

ZDV�YHU\�ODUJH�LQ�WKH�WUDGDEOH�VHFWRU�LQ�WKH�PDMRULW\�RI�WKH�FRXQWULHV�LQYROYHG��ZH�PD\

DOORZDEO\� DVVXPH� WKDW� SURGXFWLYLW\� GLIIHUHQWLDOV�� L�H�� WKH� %6� HIIHFW�� DUH� OLNHO\� WR� EH

HYHQ� VPDOOHU� LQ� WKH� IXWXUH�� 6HFRQG�� DV� 7DEOH� �� UHYHDOV�� LW� LV� YHU\� FRQWURYHUVLDO� WR

SURMHFW�DQ\�SDWWHUQ�IRU�UHODWLYH�ZDJHV��PDUN�XSV�DQG�RWKHU�IDFWRUV�IURP�WKH�SDVW��,Q�WKH

&]HFK� 5HSXEOLF�� LW� ZDV� RQO\� UHODWLYH� ZDJHV� DQG� RWKHU� HIIHFWV� WKDW� FRQWULEXWHG

������������������������������ ����������������������������?n?
�6HH�&DQ]RQHUL�HW�DO��������?oa
�8QIRUWXQDWHO\��RXU�3ROLVK�FROOHDJXHV�GLG�QRW�SURYLGH�D�QXPHULFDO�HVWLPDWH�IRU�WKH�HIIHFW�
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SRVLWLYHO\�WR�WKH�LQFUHDVH�LQ�QRQ�WUDGDEOH�WUDGDEOH�SULFHV�LQ�WKH�ODWH�WUDQVLWLRQ�SHULRG�

(YHQ� LQ� WKLV�FDVH�� WKH�FRQWULEXWLRQ�RI� UHODWLYH�ZDJHV�GHFOLQHG�PDUNHGO\�� DQG� WKDW�RI

RWKHU� HIIHFWV� ZDV� FRQQHFWHG�ZLWK� D� GLVFUHWLRQDU\� LQFUHDVH� LQ� LQGLUHFW� WD[HV�� 2Q� WKH

FRQWUDU\�� ERWK� UHODWLYH� ZDJHV� DQG� PDUN�XSV� FRQWULEXWHG� QHJDWLYHO\� WR� WKH� REVHUYHG

LQFUHDVH� LQ� QRQ�WUDGDEOH� UHODWLYH� SULFHV� LQ� 6ORYHQLD� LQ� WKH� VHFRQG� SHULRG��:KLOH� LQ

+XQJDU\� QR� FOHDU� WUHQG� RI� RWKHU� UHODWLYH� SULFH� GHWHUPLQDQWV� EXW� SURGXFWLYLW\� PLJKW

KDYH�EHHQ�REVHUYHG��7DNLQJ�LQWR�DFFRXQW�WKHVH�FRQVLGHUDWLRQV��LW�LV�WHPSWLQJ�WR�DUJXH�

WKDW�E\�DVVXPLQJ�SURGXFWLYLW\�GLIIHUHQWLDOV�WR�UHPDLQ�WKH�PRVW�LPSRUWDQW�GHWHUPLQDQWV

RI�UHODWLYH�SULFH�FKDQJHV�DIWHU�(08�DFFHVVLRQ��ZH�GR�QRW�ORRVH�WRR�PXFK�LQIRUPDWLRQ�

����� 6RPH�SROLF\�FRQVHTXHQFHV

$IWHU� (08� DFFHVVLRQ�� RQFH� WKH� QRPLQDO� H[FKDQJH� UDWH� EHFRPHV� LUUHYRFDEO\� IL[HG�

WUDGHG�SULFHV�DUH�H[SHFWHG�WR�FRQYHUJH�WR�WKH�DJJUHJDWH�(XURSHDQ�OHYHO��7KLV�UHVXOW�KDV

DOUHDG\� EHHQ� VXSSRUWHG� E\� UHFHQW� UHVHDUFK� FRQGXFWHG� LQ� WKH� FXUUHQW� (08�PHPEHU

VWDWHV
>(A
�DQG�E\�VHYHUDO�HDUOLHU�SDSHUV�IRU�FLWLHV�LQ�WKH�86�

> c
�1HYHUWKHOHVV��HYHQ�LQ�WKLV

FDVH�PDUJLQDO�H[FHVV�LQIODWLRQ�LQ�WKH�WUDGDEOH�VHFWRUV�LV�LPDJLQDEOH��PDLQO\�RQ�DFFRXQW

RI� WKH� LQFUHDVLQJ� GHPDQG� IRU� WKH� SURGXFWV� RI� FDWFKLQJ�XS� FRXQWULHV�� DOWKRXJK� LW� LV

PXFK�KDUGHU�WR�TXDQWLI\��(OLPLQDWLQJ�WKH�WUDGHG�FRPSRQHQW�RI�WKH�UHDO�H[FKDQJH�UDWH�

LQ�WKH�%6�IUDPHZRUN�LW�LV�RQO\�QRQ�WUDGDEOH�UHODWLYH�SULFHV�WKDW�PDWWHU�IURP�WKH�SRLQW

RI�YLHZ�RI�ORQJ�WHUP�LQIODWLRQ�GLIIHUHQWLDOV�

*LYHQ� WKDW�ZH�DUH�XQDEOH� WR�SURMHFW� DQ\� VWDEOH� DQG� V\VWHPDWLF�EHKDYLRXU�RI� UHODWLYH

ZDJHV��PDUN�XSV� DQG� RWKHU� HIIHFWV�� LW� LV� WKH� DPRXQW� RI� WKH� %6� HIIHFW� WKDW� VHHPV� WR

PDWWHU�LQ�WKH�ORQJ�UXQ��7KLV�LQGLFDWHV�WKDW�DQ�HTXLOLEULXP�LQIODWLRQ�GLIIHUHQWLDO�RI�OHVV

WKDQ�WZR�SHUFHQW�LV�H[SHFWHG�LQ�WKH�FDVH�RI�WKHVH�FRXQWULHV�DIWHU�(08�DFFHVVLRQ��$UH

WKHVH�QXPEHUV�LQ�OLQH�ZLWK�RWKHU�HVWLPDWHV�RI�WKH�%6�HIIHFW"

3DUW�RI�WKH�SDSHUV�PHQWLRQHG�LQ�VHFWLRQ����JDYH�QXPHULFDO�HVWLPDWHV�RQ�WKH�%6�HIIHFW

XVLQJ�WKH�HVWLPDWHG�VHFWRUDO�UHJUHVVLRQV��7DEOH���VXPPDULVHV�D�IHZ�UHVXOWV��:H�IRXQG

WZR� SDSHUV� SUHVHQWLQJ� FRPSDUDEOH� HVWLPDWHV� RI� WKH� %6� HIIHFW� LQ� (8� SHULSKHU\

FRXQWULHV�SULRU�WR�(08�DFFHVVLRQ��,W�LV�LQWHUHVWLQJ�WR�FRPSDUH�RXU�DQG�RWKHU�DXWKRUV


UHVXOWV�IRU�DFFHVVLRQ�FRXQWULHV�ZLWK�WKHVH�QXPEHUV��LQ�RUGHU�WR�REWDLQ�D�SLFWXUH�RI�WKH

GLIIHUHQFH�EHWZHHQ�WKH�FXUUHQW�HQODUJHPHQW�RI�WKH�(08�DQG�WKH�ILUVW�ZDYH�LQ�������DW

������������������������������ ����������������������������?nb
�6HH�3LQHORSL�DQG�9HUERYHQ��������?od
�6HH�(QJHO�DQG�5RJHUV���������DQG�3DUVOH\�DQG�:HL��������
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OHDVW�IURP�WKH�SRLQW�RI�YLHZ�RI�LQIODWLRQ�GLIIHUHQWLDOV��+HQFH�WKH�SDSHUV�E\�&DQ]RQHUL

HW�DO���������DQG�$OEHUROD�HW�DO���������PD\�EH�FRQVLGHUHG�DV�EHQFKPDUNV�

)RU� WKH� VDNH� RI� FRPSDUDELOLW\�� ZH� KDYH� FROOHFWHG� D� IHZ� RI� WKRVH� VWXGLHV� WKDW� JDYH

HODVWLFLW\�IRU�VHFWRUDO�SURGXFWLYLW\�LQ�DFFHVVLRQ�FRXQWULHV�
>6e
�,Q�PRVW�FDVHV��WKH�VWXGLHV

DUH�QRW�HDVLO\�PHWKRGRORJLFDOO\�FRPSDUDEOH��DV�WKH�FRXQWULHV�FRQVLGHUHG�DUH�GLIIHUHQW�

DQG�RQH�QHHGV�DVVXPSWLRQV�WR�GHULYH�FRPSDUDEOH�UHVXOWV�

:KHUH�LW�ZDV�SRVVLEOH��ZH�XVHG�+XQJDU\�IRU�WKH�FDOFXODWLRQV��QRW�RQO\�EHFDXVH�RI�WKH

EHVW�DYDLODELOLW\�RI�GDWD��EXW�DOVR�EHFDXVH�+XQJDU\�LV�XVXDOO\�FRQVLGHUHG�DV�KDYLQJ�WKH

KLJKHVW�%6�HIIHFW�DPRQJ�WKH�DFFHVVLRQ�FRXQWULHV�
> f
�,Q�WKH�FDVH�RI�WKH�&RULFHOO\�-D]EHF

�������DQG�+DOSHUQ�:\SORV]��������SDSHUV��ZH�DSSOLHG�WKH�QRQ�WUDGHG�ZHLJKWV�LQ�WKH

+XQJDULDQ�FRQVXPHU�SULFH�LQGH[�DQG�XVHG�DYDLODEOH�*HUPDQ�GDWD�RQ�WKH�QRQ�WUDGDEOH�

WUDGDEOH�LQIODWLRQ�UHVXOWV�WR�DFKLHYH�FRPSDUDELOLW\��,Q�WKH�FDVH�RI�WKH�RWKHU�VWXGLHV��WKLV

FDOFXODWLRQ�ZDV�QRW�SRVVLEOH�WR�SHUIRUP��VR�,�VLPSO\�SUHVHQWHG�WKH�DXWKRUV
�UHVXOWV�

7DEOH��

(VWLPDWHG�%6�LQIODWLRQ�GLIIHUHQWLDOV�LQ�GLIIHUHQW�VWXGLHV
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/RRNLQJ�DW�7DEOH����WKH�IROORZLQJ�FRQFOXVLRQ�FDQ�EH�PDGH�

)LUVW��LQ�PRVW�RI�WKH�VWXGLHV�LW�ZDV�IRXQG�WKDW�%6�LQIODWLRQ�ZDV�OHVV�WKDQ����YLV�j�YLV

*HUPDQ\�� 7KLV� QXPEHU� LV� RI� WKH� VDPH� PDJQLWXGH� DV� WKDW� IRXQG� E\� $OEHUROD� HW� DO�

������� IRU� 6SDLQ� EHIRUH� (08� HQWU\�� DQG� VOLJKWO\� VPDOOHU� WKDQ� LQ� WKH� SDSHU� E\

&DQ]RQHUL�HW�DO����������6HFRQG��WKHUH�DUH�WZR�RXWOLHU�UHVXOWV��eJHUW������D��HVWLPDWHG

WKH�HIIHFW�WR�EH�VOLJKWO\�KLJKHU��EHWZHHQ���±����ZKLOH�6LQQ�5HXWHU�JDYH�DQ�H[WUHPH

YDOXH�RI������IRU�+XQJDU\�

6HFRQG��ZHLJKWLQJ� LV� YHU\� LPSRUWDQW� IRU� WKH� FRPSDUDELOLW\� RI� WKH� FDOFXODWLRQV�� 7KH

&DQ]RQHUL� SDSHU� PD\� JLYH� VOLJKWO\� KLJKHU� HVWLPDWHV� WKDQ� WKH� $OEHUROD� RQH�� DV� WKH

������������������������������ ����������������������������?oh
� $V� ZH� DOUHDG\� PHQWLRQHG�� WKH� %6� HIIHFW� KDV� LPSOLFDWLRQV� IRU� D� VHFWRUDO� VWRU\�� ZKLFK� GRHV� QRW

QHFHVVDU\�PHDQ�DQ�DJJUHJDWH� VWRU\��7KHUHIRUH��ZH�QHJOHFWHG�VWXGLHV� IURP� WKH�DQDO\VHV� WKDW�HVWLPDWHG
DJJUHJDWH�SURGXFWLYLW\�HODVWLFLWLHV�?oi
�/RRNLQJ�DW�7DEOH���LW�EHFRPHV�FOHDU�WKDW�WKH�SURGXFWLYLW\�GLIIHUHQWLDO�ZDV�WKH�KLJKHVW�LQ�+XQJDU\

DPRQJ�WKH�&(&��
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IRUPHU�LV�EDVHG�RQ�*'3�ZHLJKWV��ZKLFK�KDV�KLJKHU�VKDUHV�RI�QRQ�WUDGDEOHV�WKDQ�LQ�WKH

&3,��7KLV�SUREOHP�LV�HYHQ�PRUH�VHYHUH�LQ�WKH�FDVH�RI�DFFHVVLRQ�FRXQWULHV��ZKHUH�WKH

QRQ�WUDGHG� VKDUH� LQ�&3,� LV� HYHQ� VPDOOHU� WKDQ� LQ�PRUH� GHYHORSHG� HFRQRPLHV�
>�g
� 7KLV

IDFW� DOVR� SDUWLDOO\� H[SODLQ� WKH� VL]HDEOH� ILJXUHV� REWDLQHG� E\� 6LQQ� DQG�5HXWHU� �������

$OVR��WKH�KLJKHU�ILJXUHV�RI�eJHUW��������PD\�EH�SDUWLDOO\�H[SODLQHG�E\�WKH�HVWLPDWHG

ZHLJKWV�XVHG�LQ�WKH�FDOFXODWLRQ�

7KLUG�� QRW� RQO\� WKH�ZHLJKWV�� EXW� DOVR�RWKHU� GDWD� FRQFHSWV� DUH� LPSRUWDQW�� 7KH� 6LQQ�

5HXWHU��������SDSHU�XVHG�JURVV�RXWSXW�IRU�WKH�WUDGHG�VHFWRU��ZKLFK�ZDV�JURZLQJ�DW�D

VXEVWDQWLDOO\�KLJKHU�SDFH�WKDQ�YDOXH�DGGHG�ILJXUHV��7KLV�DJDLQ�FDXVHG�DQ�XSZDUG�ELDV

LQ�WKHLU�%6�QXPEHU�

�([DPLQLQJ�WKH�VWXGLHV�XVLQJ�WKH�¶FRUUHFW¶�ZHLJKWV�DQG�GDWD��L�H��&3,�DQG�YDOXH�DGGHG

ILJXUHV��� DOO� WKH� QXPEHUV� SUHVHQWHG� LQ� WKH� WDEOH� DUH� VLPLODU� LQ� PDJQLWXGH�� 7KLV

PDJQLWXGH�RI���±���RQ�DQQXDO�&3,�LQIODWLRQ��KRZHYHU��DOVR�LQGLFDWHV�WKDW�WKH�&(&�

FRXQWULHV�DUH�QR�PRUH� H[SRVHG� WR� H[FHVV� LQIODWLRQ� WKDQ�ZHUH�QRQ�FRUH�(8�FRXQWULHV

SULRU�WR�WKHLU�(08�HQWU\�

��� &RQFOXVLRQ

,Q�WKLV�SDSHU��ZH�SUHVHQWHG�D�VLPSOH�DFFRXQWLQJ�IUDPHZRUN�WKDW�FDQ�EH�XVHG�WR�DVVHVV

WKH�HPSLULFDO�YDOLGLW\�RI�WKH�DVVXPSWLRQV�RI�WKH�%6�PRGHO��7KHQ�WKH�IUDPHZRUN�ZDV

DSSOLHG� WR� &(&�� GDWD�� VR� DV� WR� REWDLQ� D� FRUUHFW�PHDVXUH� RI� WKH� %6� HIIHFW� LQ� WKHVH

FRXQWULHV�� 2WKHU� HPSLULFDO� VWXGLHV� ZHUH� DOVR� UHYLHZHG�� LQ� RUGHU� WR� HQVXUH� EURDG

FRPSDUDELOLW\�RI�RXU�UHVXOWV�ZLWK�RWKHU�SDSHUV�LQ�WKLV�WRSLF�

7KH� DQDO\VHV� SURYLGH� FOHDU� HYLGHQFH� WKDW� WKH� %6� HIIHFW� RQ� &3,� LQIODWLRQ� LQ� WKHVH

FRXQWULHV�KDV�QRW�H[FHHGHG����SHU�DQQXP�YLV�j�YLV�*HUPDQ\�RYHU�WKH�SDVW�IHZ�\HDUV�

7KH� QXPEHUV� REWDLQHG� DUH� VRPHZKDW� GLIIHUHQW� IURP� WKH� DFWXDO� FKDQJH� LQ� WKH� UHDO

H[FKDQJH� UDWH�� GXH� WR� VHYHUDO� UHDVRQV�� )LUVW�� WKH� WUDGHG� UHDO� H[FKDQJH� UDWH� KDG

DSSUHFLDWHG�VXEVWDQWLDOO\��YLRODWLQJ�333�IRU�WKLV�SULFH�FDWHJRU\��6HFRQG��RWKHU�IDFWRUV�

VXFK� DV� FKDQJHV� LQ� VHFWRUDO�ZDJH� UDWHV�� SULFLQJ� EHKDYLRXU� DQG� LQWHUPHGLDWH� SURGXFW

SULFHV�� KDYH� DOVR� FRQWULEXWHG� LQ� WKH� SDVW� WR� WKH� GHYHORSPHQW� LQ� WKH� QRQ�WUDGDEOH�

WUDGDEOH�SULFH�UDWLR��$V�WKHVH�HVWLPDWHV�DUH�EDVHG�RQ�WKH�GDWD�RI�D�SHULRG�LQ�ZKLFK�WKH

SURGXFWLYLW\�GLIIHUHQWLDOV�ZHUH�KLJKHU�WKDQ�WKH�FXUUHQW�ILJXUHV��LW�LV�YHU\�OLNHO\�WKDW��DV

������������������������������ ����������������������������?:j
�7KH� VPDOOHU�QRQWUDGHG�VKDUH� LQ�DFFHVVLRQ�FRXQWU\�&3,�PLJKW�EH�H[SODLQHG�E\� WKH� VPDOOHU� VKDUH�RI

VHUYLFHV�FRPSDUHG�WR�GHYHORSHG�HFRQRPLHV��$V�WKH�LQFRPH�HODVWLFLW\�RI�VHUYLFHV�LV� ODUJHU�WKDQ�WKDW�RI
LQGXVWULDO�JRRGV��FDWFKLQJ�XS�ZLOO�DOVR�PHDQ�D�FORVLQJ�JDS�LQ�WKH�VWUXFWXUH�RI�FRQVXPSWLRQ�
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WKH�FDWFKLQJ�XS�SURFHHGV��WKH�%6�HIIHFW�ZLOO�FRQWLQXH�WR�GHFUHDVH�LQ�PDJQLWXGH��$OVR�

HYHQ�DW�WKLV�OHYHO�WKHVH�QXPEHUV�DUH�EURDGO\�FRPSDUDEOH�ZLWK�WKRVH�REWDLQHG�E\�RWKHU

DXWKRUV�IRU�QRQ�FRUH�(8�FRXQWULHV�SULRU� WR�(08�DFFHVVLRQ��7KLV�ZRXOG�VXJJHVW� WKDW

WKH�&(&��FRXQWULHV� DUH�QR�PRUH� H[SRVHG� WR�GXDO� LQIODWLRQ�GXH� WR� UHDO� FRQYHUJHQFH�

WKDQ�ZHUH�TXLWH�D�IHZ�(08�FRXQWULHV�SULRU�WR�(08�DFFHVVLRQ�



��

��� 5HIHUHQFHV

$OEHUROD��,��DQG�7\UYDLQHQ��7����������,V�7KHUH�D�6FRSH�IRU�,QIODWLRQ�'LIIHUHQWLDOV�LQ

(08��%DQN�RI�6SDLQ�:RUNLQJ�3DSHUV�1R������

$VHD��3��.��DQG�0HQGR]D�(��*����������7KH�%DODVVD�6DPXHOVRQ�0RGHO��$�*HQHUDO�

(TXLOLEULXP�$SSUDLVDO��5HYLHZ�RI�,QWHUQDWLRQDO�(FRQRPLFV��������������

%DODVVD��%�����������7KH�3XUFKDVLQJ�3RZHU�3DULW\�'RFWULQH��$�5HDSSUDLVDO��-RXUQDO

RI�3ROLWLFDO�(FRQRP\����

%DODVVD��%�����������-XVW�+RZ�0LVOHDGLQJ�DUH�2IILFLDO�([FKDQJH�5DWH�&RQYHUVLRQV��$

&RPPHQW��(FRQRPLF�-RXUQDO����

%DOYHUV�� 5�� -�� DQG� %HUJVWUDQG�� -�� +�� ������� �(TXLOLEULXP� 5HDO� ([FKDQJH� 5DWHV�

&ORVHG� )RUP� WKHRUHWLFDO� 6ROXWLRQV� DQG� 6RPH� (PSLULFDO� (YLGHQFH�� -RXUQDO� RI

,QWHUQDWLRQDO�0RQH\�DQG�)LQDQFH�9RO������1R�����3S���������

%XLWHU�� :�� +�� ������� �� ([FKDQJH�5DWH�5HJLPHV� IRU�$FFHVVLRQ�&RXQWULHV�� /HFWXUH

JLYHQ�DW�D�OXQFKHRQ�KRVWHG�E\�'HXWVFKH�%DQN�DQG�WKH�(%5'�$QQXDO�*HQHUDO�0HHWLQJ

LQ�5LJD��/DWYLD�RQ����RI�PD\������

%XLWHU��:��+��DQG�*UDIH��&����������$QFKRU��)ORDW�RU�$EDQGRQ�6KLS��([FKDQJH�5DWH

5HJLPHV�IRU�$FFHVVLRQ�&RXQWULHV��(%5'��PLPHR

&DQ]RQHUL�� 0�� &XPE\�� 5�� 'LED�� %�� DQG� (XGH\�� *�� ������� �7UHQGV� LQ� (XURSHDQ

3URGXFWLYLW\�DQG�,PSOLFDWLRQV�IRU�5HDO�([FKDQJH�5DWHV��0LPHR��0DUFK

&LSULDQL�� 0�� ������� �7KH� %DODVVD�6DPXHOVRQ� (IIHFW� LQ� 7UDQVLWLRQ� (FRQRPLHV�

8QSXEOLVKHG�,0)�:RUNLQJ�3DSHU

&KLQQ�� '�� 0�� ������� �7KH�8VXDO� 6XVSHFWV"� 3URGXFWLYLW\� DQG� 'HPDQG� 6KRFNV� DQG

$VLD�3DFLILF�5HDO�([FKDQJH�5DWHV��&(35�FRQIHUHQFH��9LHQQD��$SULO����

&RULFHOOL�� )�� -D]EHF�� %�� ������� �5HDO� ([FKDQJH� 5DWH� '\QDPLFV� LQ� 7UDQVLWLRQ

(FRQRPLHV��&(35�'LVFXVVLRQ�3DSHU�6HULHV�1R�������

'DUYDV��=V����������([FKDQJH�5DWH�3DVV�7KURXJK�DQG�5HDO�([FKDQJH�5DWH�LQ�WKH�(8

&DQGLGDWH�&RXQWULHV��'LVFXVVLRQ�3DSHU� ������� RI� WKH�(FRQRPLF�5HVHDUFK�&HQWUH� RI

WKH�'HXWVFKH�%XQGHVEDQN

'H� %URHFN�� 0�� 6ORFN�� 7�� ������� �,QWHUSUHWLQJ� 5HDO� ([FKDQJH� 5DWH�0RYHPHQWV� LQ

7UDQVLWLRQ�(FRQRPLHV��,0)�:RUNLQJ�3DSHU������

'REULQVN\�� 5�� ������� �&RQYHUJHQFH� LQ� 3HU� &DSLWD� ,QFRPH� /HYHOV�� 3URGXFWLYLW\

'\QDPLFV� DQG�5HDO�([FKDQJH�5DWHV� LQ� WKH�&DQGLGDWH�&RXQWULHV� RQ� WKH�:D\� WR�(8
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$FFHVVLRQ�� ,QWHUQDWLRQDO� ,QVWLWXWH� IRU�$SSOLHG�6\VWHPV�$QDO\VLV�� ,QWHULP�5HSRUW� QR�

���������

eJHUW��%���������(VWLPDWLQJ�WKH�,PSDFW�RI�WKH�%DODVVD�6DPXHOVRQ�(IIHFW�RQ�,QIODWLRQ

'XULQJ� WKH� 7UDQVLWLRQ�� 'RHV� LW� 0DWWHU� LQ� WKH� 5XQ�83� WR� (08"�� (DVW� (XURSHDQ

7UDQVLWLRQ�DQG�(8�(QODUJHPHQW��D�4XDQWLWDWLYH�DSSURDFK�*GDQVN���������-XQH������

eJHUW��%��'ULQH��,��/RPPDW]VFK��.��DQG�5DXOW��&K����������7KH�%DODVVD�6DPXHOVRQ

HIIHFW� LQ�&HQWUDO� DQG�(DVWHUQ�(XURSH��0\WK� RU�5HDOLW\��:LOOLDP�'DYLGVRQ� ,QVWLWXWH

:RUNLQJ�3DSHU�1R�����

eJHUW�� %�� �����D�� �(VWLPDWLQJ� WKH� ,PSDFW� RI� WKH� %DODVVD�6DPXHOVRQ� (IIHFW� RQ

,QIODWLRQ�DQG�WKH�5HDO�([FKDQJH�5DWH�'XULQJ�WKH�7UDQVLWLRQ��(FRQRPLF�6\VWHPV������

��

eJHUW��%�������E���,QYHVWLJDWLQJ�WKH�%DODVVD�6DPXHOVRQ�+\SRWKHVLV�LQ�7UDQVLWLRQ��'R

ZH�XQGHUVWDQG�:KDW�ZH�VHH"��%2),7�'LVFXVVLRQ�3DSHUV�1R����

eJHUW�� %�� �����F�� �1RPLQDO� DQG� 5HDO� &RQYHUJHQFH� LQ� (VWRQLD�� 7KH� %DODVVD�

6DPXHOVRQ� �GLV�FRQQHFWLRQ�� 'RHV� GLVDJJUHJDWLRQ� SURYLGHV� D� EHWWHU� XQGHUVWDQGLQJ"�

%DQN�RI�(VWRQLD��PLPHR

)URRW�� $�� .�� DQG� 5RJRII�� .�� ������� �3HUVSHFWLYHV� RQ� 333� DQG� ORQJ�UXQ� 5HDO

([FKDQJH� 5DWHV�� ,Q�� *URVVPDQQ�� *�� DQG� 5RJRII�� .�� +DQGERRN� RI� ,QWHUQDWLRQDO

(FRQRPLFV��&K�����

*DOL� DQG� 0RQDFHOOL� ������� �0RQHWDU\� 3ROLF\� DQG� ([FKDQJH� 5DWH� 9RODWLOLW\� LQ� D

6PDOO�2SHQ�(FRQRP\��&(35�'LVFXVVLRQ�3DSHU�6HULHV��1R������

*UDIH�� &�� DQG� :\SORV]�� &K�� ������� �7KH� 5HDO� ([FKDQJH� 5DWH� LQ� 7UDQVLWLRQ

(FRQRPLHV��&(35�'LVFXVVLRQ�3DSHU�6HULHV�1R�������

+DOSHUQ�� /�� DQG� :\SORV]�� &K�� ������� �(TXLOLEULXP�([FKDQJH�5DWHV� LQ�7UDQVLWLRQ

(FRQRPLHV��,0)�6WDII�3DSHUV������

+DOSHUQ��/��DQG�:\SORV]��&K�� ������� �(TXLOLEULXP�([FKDQJH�5DWHV�� ,Q��$PEUXV�

/DNDWRV�� /�� 6FKDIIHU��0��(�� HGV���0RQHWDU\� DQG� ([FKDQJH�5DWH� 3ROLFLHV�� (08� DQG

&HQWUDO�DQG�(DVWHUQ�(XURSH��)RUXP�5HSRUW�RI�WKH�(FRQRPLF�3ROLF\�,QLWLDWLYH�1R���

+DOSHUQ�� /�� DQG� :\SORV]�� &K�� ������� �(FRQRPLF� 7UDQVIRUPDWLRQ� DQG� 5HDO

([FKDQJH� 5DWHV� LQ� WKH� ����V�� 7KH� %DODVVD�6DPXHOVRQ� &RQQHFWLRQ�� &KDSWHU� �� LQ

(FRQRPLF�6XUYH\�RI�(XURSH������1R�����(FRQRPLF�&RPPLVVLRQ�RI�(XURSH��*HQHYD�

8QLWHG�1DWLRQV������

+RE]D��$���������&((�FRXQWULHV�RQ�WKH�:D\�WR�(XUR�=RQH��&(36�:RUNLQJ�3DSHU�

-XQH
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+VLHK�� '�� ������� �7KH� 'HWHUPLQDWLRQ� RI� 5HDO� ([FKDQJH� 5DWHV�� 7KH� 3URGXFWLYLW\

$SSURDFK��-RXUQDO�RI�,QWHUQDWLRQDO�(FRQRPLFV���

,VDUG��3��DQG�6\PDQVN\��6����������/RQJ�5XQ�0RYHPHQWV�LQ�5HDO�([FKDQJH�5DWHV�
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