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6HDUFKLQJ�IRU�2SWLPDO�%DODQFH�%HWZHHQ�1RPLQDO�DQG�5HDO�&RQYHUJHQFH�±
&DVH�RI�3RODQG

7RPDV]�&KPLHOHZVNL �

$EVWUDFW
7KH�DLP�RI�WKH�SDSHU�LV�WR�DVVHVV�GHJUHH�RI�XQFHUWDLQW\�DERXW�SRVVLEOH�LPSDFW�RI�WKH�%DODVVD�6DPXHOVRQ� �%6�� HIIHFW� RQ� LQIODWLRQ� DQG� UHDO� H[FKDQJH� UDWH� LQ� 3RODQG�� 7KHUH� H[LVWV� YDVWHPSLULFDO� OLWHUDWXUH�RQ� WKH�%6�HIIHFW� �DOVR� IRU�(8�DFFHVVLRQ�FRXQWULHV���EXW� WKH� UHVXOWV� DUHQRW�FOHDU�FXW��2QH�RI�WKH�FRQFHUQV�IRU�SROLF\�PDNHUV�LV�ZKHWKHU�WKH�IXWXUH�LPSDFW�RI�WKH�%6HIIHFW�ZLOO�EH�FRQVLVWHQW�ZLWK�WKH�0DDVWULFKW�FULWHULD��,Q�WKH�SDSHU�WKH�GHJUHH�RI�WKH�%6�HIIHFWLPSDFW� RQ� LQIODWLRQ� LQ� 3RODQG� LV� DVVHVVHG� XVLQJ� GLIIHUHQW� HFRQRPHWULF� DQG� GDWDPHWKRGRORJLHV��7KH�SDSHU�WULHV�WR�DQVZHU�ZKDW�LV�WKH�WUXH�H[WHQW�WR�ZKLFK�WKH�%6�HIIHFW�FDQLQIOXHQFH�LQIODWLRQ�LQ�3RODQG�DQG�ZKHWKHU�GLIIHUHQW�HVWLPDWLRQ�UHVXOWV�DUH�GXH�WR�GLIIHUHQFHVLQ� PHWKRGRORJLHV�� 2WKHU� H[SODQDWLRQ� PD\� EH� WKDW� WKH� SUREOHP� ZLWK� REWDLQLQJ� FRQVLVWHQWHFRQRPHWULF� HYLGHQFH�PDLQO\� VWHPV� IURP� UHODWLYHO\� VKRUW� WLPH� VHULHV� DYDLODEOH� DQG�PDQ\VWUXFWXUDO� FKDQJHV� GXULQJ� WUDQVIRUPDWLRQ� SHULRG�� 7KH� SDSHU� LV� FRQFOXGHG� ZLWK� SROLF\LPSOLFDWLRQV�� HVSHFLDOO\� SRVVLEOH� VFHQDULRV� RI� EDODQFLQJ� UHDO� DQG� QRPLQDO� FRQYHUJHQFH�JLYHQ�DVVHVVHG�XQFHUWDLQW\�DERXW�WKH�VFDOH�RI�WKH�%6�HIIHFW�

���,QWURGXFWLRQ
)RU�3RODQG�� DV� IRU� RWKHU� (8� DFFHVVLRQ� FRXQWULHV�� SDUWLFLSDWLRQ� LQ�(50� ,,�PHFKDQLVP� �RU� D
VWULFWHU�H[FKDQJH�UDWH�UHJLPH�DUUDQJHPHQW��DIWHU�EHFRPLQJ�D�PHPEHU�RI�(8��LV�XQDYRLGDEOH�
7KRVH� FRXQWULHV� QHHG� HIILFLHQW� FDWFKLQJ�XS� SURFHVV�� %XW� LQ� FRPSDULVRQ� ZLWK� WKH� SUHVHQW
VLWXDWLRQ�� SROLF\�PDNHUV¶� �LQ� SDUWLFXODU� PRQHWDU\� SROLF\�PDNHUV¶�� KDQGV� ZLOO� EH� WR� VRPH
H[WHQG� WLHG� GXULQJ� SHULRG� RI� SDUWLFLSDWLRQ� LQ� (50� ,,�� 7KHUHIRUH� LW� LV� FUXFLDO� WR� XQGHUVWDQG
GHYHORSPHQWV�WKDW�PD\�WDNH�SODFH�LQ�WKLV�LQWHUPHGLDWH�SHULRG�RI�EHLQJ�D�PHPEHU�RI�(8��EXW
QRW�\HW�RI�(08�
2QH�RI�LVVXHV�UDLVHG�LQ�GLVFXVVLRQV�LQ�D�FRQWH[W�RI�WKH�FDWFKLQJ�XS�SURFHVV�LV�DQ�LPSDFW�RI�WKH
%DODVVD�6DPXHOVRQ�HIIHFW��6]DSiU\�������6LQQ�DQG�5HXWWHU��������7KH�PDLQ�SUREOHP�WKHUH�LV
ZKHWKHU�0DDVWULFKW� FULWHULD� RQ� SULFH� DQG� H[FKDQJH� UDWH� VWDELOLW\� DUH� FRQVLVWHQW� DQG� LI� QRW� ±
ZKDW�ZLOO�EH�DQ�LPSDFW�RQ�UHDO�FRQYHUJHQFH�RI�HFRQRPLF��HVSHFLDOO\�PRQHWDU\��SROLF\�DLPLQJ
DW�DFKLHYLQJ�FULWHULD�RI�QRPLQDO�FRQYHUJHQFH�
7KHUH�LV�D�ULVN�RI�PLVSHUFHSWLRQ�RI�SRWHQWLDO�PDJQLWXGH�RI�%DODVVD�6DPXHOVRQ�HIIHFW��,I�SROLF\
PDNHUV�EHOLHYH�WKDW�LPSDFW�RI�WKH�%DODVVD�6DPXHOVRQ�HIIHFW�ZLOO�EH�VLJQLILFDQWO\�KLJK��WKHQ��LQ
JHQHUDO��WKH\�PLJKW�DOORZ�IRU�WRR�KLJK�LQIODWLRQ��%XW�RQ�WKH�RWKHU�KDQG��LQ�SHULRG�SUHFHGLQJ�DQ
DVVHVVPHQW� RI� 0DDVWULFKW� FULWHULD�� WKH� PRQHWDU\� SROLF\� FDQ� EH� WRR� UHVWULFWLYH� �DW� OHDVW
������������������������������������������������
� �1DWLRQDO�%DQN�RI�3RODQG��0DFURHFRQRPLF�DQG�6WUXFWXUDO�$QDO\VLV�'HSDUWPHQW�
H�PDLO��7RPDV]�&KPLHOHZVNL#QES�[����QHW�SO���7KH�SDSHU�SUHVHQWV�UHVXOWV�RI�RQJRLQJ�UHVHDUFK�
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WUDQVLWRU\��WR�ILJKW�DOVR�ZLWK�LQIODWLRQ�VWHPPLQJ�IURP�WKH�DVVXPHG�%DODVVD�6DPXHOVRQ�HIIHFW�
%XW�LI�DFWXDO�LPSDFW�RI�WKH�HIIHFW�LV�PXFK�ORZHU�WKHQ�D�SROLF\�PDNHU�EHOLHYHV��VXFK�D�VWUDWHJ\
VORZHUV�GRZQ�HFRQRPLF�JURZWK�DQG�OHQJWKHQV�WKH�SHULRG�RI�FDWFKLQJ�XS�
7KHUHIRUH�HVWLPDWLRQ�RI�PDJQLWXGH�RI�LQIODWLRQ��WKDW�FDQ�EH�DOORZHG�IRU��LV�FUXFLDO��EHFDXVH�LW
UHIOHFWV�VWUXFWXUDO�FKDQJHV�DQG�UHDO�FRQYHUJHQFH�LQ�WKH�HFRQRP\��&RPSDULQJ�HVWLPDWHG�VL]H�RI
WKH�%DODVVD�6DPXHOVRQ�HIIHFW�ZLWK�PD[LPXP�LQIODWLRQ�UDWH�WKDW�LV�LQ�OLQH�ZLWK�WKH�0DDVWULFKW
LQIODWLRQ�FULWHULRQ��LW�FDQ�EH�FDOFXODWHG�KRZ�PXFK�RI�QRPLQDO�H[FKDQJH�UDWH�DSSUHFLDWLRQ�ZLOO
EH� QHFHVVDU\� WR� DFKLHYH� FRQIRUPLW\�ZLWK� WKH� FULWHULRQ�� ,W� DOORZV� IRU� HVWLPDWLQJ� DSSUHFLDWLRQ
WKDW�UHIOHFWV�GHYHORSPHQWV�RQ�WKH�UHDO�VLGH�RI�WKH�HFRQRP\�DQG�GRHV�QRW�FKDQJH�LQWHUQDWLRQDO
FRPSHWLWLYHQHVV�� ,Q� WKH� SDSHU� WKLV� SUREOHP�ZLOO� EH� DQDO\VHG� LQ� FDVH� RI� 3RODQG� DQG� SROLF\�
PDNHUV¶�SRLQW�RI�YLHZ�ZLOO�EH�VWUHVVHG�
7R�GUDZ�FRQFOXVLRQV�DERXW�SROLF\�LPSOLFDWLRQV�RQH�VKRXOG�EH�DZDUH�RI�GHJUHH�RI�XQFHUWDLQW\
LQ� D�PRGHO¶V� SDUDPHWHUV� HVWLPDWHV�� /LWHUDWXUH� VR� IDU� RIIHUV� TXLWH� GLIIHUHQW� HVWLPDWLRQ� RI� WKH
%DODVVD�6DPXHOVRQ� HIIHFW� HYHQ� IRU� VDPH� FRXQWULHV� �F�I�� +DOSHUQ� DQG�:\SORV]� ������ eJHUW
������%DFNp�HW�DO��������6LQQ�DQG�5HXWWHU��������5HDVRQV�RI� WKDW�DUH�PRVWO\��GLIIHUHQW� WLPH
SHULRGV�FRQVLGHUHG��GLIIHUHQFHV�LQ�DVVXPSWLRQV�DQG�PRGHOV�VSHFLILFDWLRQV��GLIIHUHQFHV�LQ�GDWD�
VHWV�FRQVWUXFWLRQ�DQG�HYHQ�GLIIHUHQW�HFRQRPHWULF�WHFKQLTXHV�XWLOL]HG�
$OPRVW�DOZD\V�RQH�FDQ�FRQFOXGH�WKDW�VRPH�RI�WKH�PRGHO�DVVXPSWLRQV�DUH�QRW�IXOILOOHG��([WHQW
WR� ZKLFK� WKH\� DUH� QRW� IXOILOOHG�PD\� GLIIHU� RYHU� SHULRGV� FRQVLGHUHG� DQG� WKHUHIRUH� LQIOXHQFH
UHVXOWV�� ,Q� WKH� UHDO�ZRUOG� WKHRUHWLFDO� FRQVWUXFWV� VXFK� DV� WUDGDEOHV¶� DQG� QRQ�WUDGDEOHV¶� SULFHV
DQG�VHFWRUV�DUH�QHYHU�REVHUYHG�DQG�XVXDOO\�GR�QRW�H[LVW�LQ�D�SXUH�IRUP � ��6R�VRPH�DJJUHJDWHV
WKDW�ZLOO�UHVHPEOH�DQG�DSSUR[LPDWH�WKRVH�WKHRUHWLFDO�FRQFHSWV�KDV�WR�EH�FRQVWUXFWHG��2Q�WKLV
VWDJH�D� UHVHDUFKHU� ILQGV�PDQ\�REVWDFOHV�DV� IDU�DV�GDWD�DYDLODELOLW\� LV�FRQFHUQHG��FRPSDUDEOH
WLPH�VHULHV�DUH� VKRUW�� IUHTXHQF\�RI� WLPH�VHULHV� LV� WRR� ORZ� �HVSHFLDOO\� IRU� VHUYLFHV�±� LQ� VRPH
FDVHV�RQO\�\HDUO\�GDWD�DUH�DYDLODEOH���GDWD�GLIIHU�LQ�UHOLDELOLW\��6R�DVVXPSWLRQV�PDGH�PD\�KDYH
VHULRXV�LPSDFW�RQ�ILQDO�UHVXOWV��,W�LV�RQH�RI�VRXUFHV�RI�XQFHUWDLQW\�IRU�SROLF\�PDNHUV��ZKR�DUH
JRLQJ� WR� DFW� RQ� WKH� EDVLV� RI� WKH� PRGHO� UHVXOWV�� VR� WKH\� VKRXOG� EH� DZDUH� RI� LW�� ,Q� DQ\
PHWKRGRORJLFDOO\�FRQWURYHUVLDO�FDVH��SUHVHQWDWLRQ�RI�UHVXOWV�RI�GLIIHUHQW�DSSURDFKHV�VKRXOG�EH
FRQVLGHUHG�DV�D�SDUW�RI�D�JRRG�SUDFWLFH�FRGH�

������������������������������������������������
� �,Q�SUDFWLFH��LW�FDQ�EH�IRXQG�D��QRQ�WUDGDEOH�FRPSRQHQW�LQ�DQ\�VHHPLQJO\�WUDGDEOH�JRRG�
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7KHUH�LV�DOVR�UHODWHG�TXHVWLRQ�RI�SHULRG�WKDW�VKRXOG�EH�DQDO\VHG�WR�REWDLQ�HVWLPDWHV�YDOXDEOH
IRU�FXUUHQW�SROLF\�PDNLQJ�SURFHVV��,Q�WKLV�FRQWH[W�LW�LV�QRW�WKH�FDVH�WKDW�WKH�ORQJHU�WLPH�VHULHV�
WKH� PRUH� YDOXDEOH� FRQFOXVLRQV�� )RU� HFRQRPLHV� XQGHUJRLQJ� GHHS� VWUXFWXUDO� FKDQJHV�
SDUDPHWHUV�RI�DQ\�PRGHO�DUH�YHU\�OLNHO\�WR�FKDQJH�RYHU� WLPH��7KHUHIRUH�XVLQJ�WLPH�VHULHV� LQ
WKH�ZKROH�OHQJWK�DYDLODEOH�PD\�QRW�EH�D�JRRG�VWUDWHJ\��EHFDXVH�ILQDO�UHVXOWV�ZLOO�EH�ELDVHG�LQ�D
VHQVH�WKDW�WKH\�ZLOO�UHIOHFW�DYHUDJH�RI�D�FKDQJLQJ�SDUDPHWHU�YDOXH�RYHU�WLPH��EXW�QRW�WKH�UHFHQW
RQH�� 6XFK� DQ� HVWLPDWH� VKRXOG� QRW� EH� XVHG� LQ� IRUHFDVWLQJ�� HVSHFLDOO\� IRU� SROLF\�PDNLQJ
SXUSRVHV�
7R�DOORZ�IRU�UHODWLYH�VWDELOLW\�RI�HFRQRP\�RYHU�HVWLPDWLRQ�SHULRG��HPSLULFDO�DQDO\VLV�VWDUWV�LQ
������8S� WR� WKDW�PRPHQW� DW� OHDVW� SDUW� RI� WKH� SULFH� VWUXFWXUH� LQDGHTXDFLHV� VWHPPLQJ� IURP� D
FRPPDQG�HFRQRP\�GLVDSSHDUHG�DQG�LPSRUWDQW�SDUW�RI�VWUXFWXUDO�FKDQJHV�LQ�WKH�HFRQRP\�ZDV
FRPSOHWHG�
7KH� UHPDLQLQJ� SDUW� RI� WKH� SDSHU� LV� RUJDQL]HG� DV� IROORZV�� ,Q� WKH� QH[W� VHFWLRQ� WKH� %DODVVD�
6DPXHOVRQ� PRGHO� LV� EULHIO\� SUHVHQWHG�� 7KH� WKLUG� VHFWLRQ� RIIHUV� D� IHZ� FRPPHQWV� RQ
PHWKRGRORJLFDO�LVVXHV�DV�IDU�DV�PRGHOLQJ�IRU�SROLF\�PDNLQJ�SXUSRVHV�LV�FRQFHUQHG��7KH�IRXUWK
VHFWLRQ� GHVFULEHV� GDWD� VHWV� XVHG�� 7KHQ� UHVXOWV� RI� DQ� HPSLULFDO� ZRUN� DUH� SUHVHQWHG� ZLWK
FRPPHQWV� RQ� SRVVLEOH� GHYHORSPHQWV� LQ�PRQHWDU\� SROLF\�� JLYHQ� REWDLQHG� UHVXOWV�� 7KH� VL[WK
VHFWLRQ�FRQFOXGHV�

���7KHRUHWLFDO�PRGHO
7KH�%DODVVD�6DPXHOVRQ�PRGHO� LQ� WKH� RULJLQDO� IRUPXODWLRQ� �%DODVVD� ������6DPXHOVRQ� �����
GHDOV�ZLWK� H[SODLQLQJ� VWUXFWXUDO� GHYLDWLRQV� IURP�SXUFKDVLQJ� SRZHU� SDULW\�� ,Q� FRQWH[W� RI� WKH
FDWFKLQJ�XS� SURFHVV� LW� FDQ� EH� XVHG� WR� H[SODLQ� SHUVLVWHQW� GLIIHUHQFHV� LQ� WUDGDEOH� DQG� QRQ�
WUDGDEOH� JRRGV� LQIODWLRQ� ZLWKLQ� DQ� HFRQRP\� DQG� GLIIHUHQFHV� LQ� RYHUDOO� LQIODWLRQ� EHWZHHQ
HFRQRPLHV � ��%RWK�HIIHFWV�VWHP�IRUP�GLIIHUHQFHV�LQ�SURGXFWLYLWLHV��7KH�ZLWKLQ�HFRQRP\�HIIHFW
H[LVWV�EHFDXVH�RI�KLJKHU�SURGXFWLYLW\�JURZWK�LQ�WKH�WUDGDEOHV�VHFWRU�WKHQ�LQ�WKH�QRQ�WUDGDEOHV
VHFWRU��7KH�EHWZHHQ�HFRQRPLHV�HIIHFW�LV�REVHUYHG�EHFDXVH�SURGXFWLYLW\�JURZWK�LQ�WKH�WUDGDEOH
VHFWRU�LQ�D�FRXQWU\�ZLWK�KLJKHU�LQIODWLRQ�LV�KLJKHU�WKHQ�SURGXFWLYLW\�JURZWK�LQ�WKDW�VHFWRU�RI�WKH
RWKHU�FRXQWU\��LQ�WKLV�FDVH�FKDQJHV�LQ�SURGXFWLYLWLHV�RI�QRQ�WUDGDEOHV�VHFWRUV�RI�ERWK�FRXQWULHV
������������������������������������������������
� �,I�QRPLQDO�H[FKDQJH�UDWHV�GRHV�QRW�IXOO\�UHIOHFWV�UHODWLYH�FKDQJHV�LQ�SULFH�OHYHOV��WKH�UHDO�H[FKDQJH�UDWH�LV�DOVR
FKDQJLQJ�
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DUH�RIWHQ�DVVXPHG�WR�EH�HTXDO���)DVW�JURZLQJ�FRXQWU\��ZLWK�KLJKHU�UDWH�RI�JURZWK��DW�OHDVW�LQ
WKH�WUDGDEOHV�VHFWRU��LV�DVVXPHG�WR�EH�D�VPDOO�RSHQ�HFRQRP\�
2WKHU�LPSRUWDQW�DVVXPSWLRQV�RI�WKH�PRGHO�DUH��SHUIHFW�FDSLWDO�PRELOLW\�EHWZHHQ�FRXQWULHV�DQG
EHWZHHQ� VHFWRUV� DQG� SHUIHFW� ODERXU� PRELOLW\� EHWZHHQ� VHFWRUV� ZLWKLQ� D� FRXQWU\�� EXW� SHUIHFW
ODERXU� LPPRELOLW\� EHWZHHQ� FRXQWULHV�� &DSLWDO� VWRFN� LV� VHW� RQH� SHULRG� DKHDG� DQG�ZDJHV� DUH
HTXDOL]HG�ZLWKLQ�ERWK�VHFWRUV�RI�D�FRXQWU\��5HDO�LQWHUHVW�UDWH�DQG�WKH�SULFH�RI�WKH�WUDGHG�JRRG
DUH� VHW� RQ�ZRUOG�PDUNHWV�� )RU� D� JLYHQ� WHFKQRORJ\� WKH\� GHWHUPLQH� LQ� ILUVW� VWHS� FDSLWDO�ODERU
UDWLR�LQ�WKH�WUDGDEOHV�VHFWRU��0DUJLQDO�SURGXFW�RI�ODERU�LQ�WKH�WUDGDEOHV�VHFWRU�GHWHUPLQHV�WKHQ
ZDJH�OHYHO�LQ�WKH�WUDGDEOHV�VHFWRU�DQG�VXEVHTXHQWO\�LQ�WKH�ZKROH�HFRQRP\���ZDJH�HTXDOL]DWLRQ
LQ�VHFWRUV�LV�DVVXPHG�DV�D�UHVXOW�RI�SHUIHFW�ODERU�PRELOLW\�DQG�LWV�KRPRJHQHLW\ � ��:DJH��FDSLWDO
DQG�ODERU�SULFHV��DV�ZHOO�DV�D� WHFKQRORJ\�XVHG��GHWHUPLQHV� UHODWLYH�SULFH�RI�QRQ�WUDGDEOHV� WR
WUDGDEOHV�
$ERYH�FRQVLGHUDWLRQV�IRU�&REE�'RXJODV�SURGXFWLRQ�IXQFWLRQV�FDQ�EH�VXPPDUL]HG�DV�IROORZV�
2XWSXW� OHYHOV� LQ� WKH� WUDGDEOHV� VHFWRU� �< � �� DQG� QRQ�WUDGDEOHV� VHFWRU� �<�	� �� DUH� GHWHUPLQHG
DFFRUGLQJ�WR�HTXDWLRQV�����DQG����
����< � � �$ � / � 
 �. �

��� 
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ZKHUH�. � �DQG�.�	� �GHQRWHV�FDSLWDO�LQ�WKH�WUDGDEOHV�DQG�QRQ�WUDGDEOHV�VHFWRUV�DQG�/ � �DQG�/�	�
ODERU� LQ� WKH� ERWK� VHFWRUV�� UHVSHFWLYHO\�� ,W� LV� DVVXPHG� WKDW� LQ� WKH� QRQ�WUDGDEOHV� VHFWRU� PRUH
ODERU�LQWHQVLYH� WHFKQRORJ\� LV� XWLOL]HG�� VR� g!q��0DUJLQDO� SURGXFW� RI� FDSLWDO� LQ� ERWK� VHFWRU� LV
HTXDOL]HG� WR�ZRUOG� LQWHUHVW� UDWH�5� �EHFDXVH� RI� SHUIHFW� FDSLWDO�PRELOLW\�� ±� HT�� �����9DOXH� RI
PDUJLQDO� SURGXFW� RI� ODERU� LQ� WKH� WUDGDEOHV� VHFWRU� GHWHUPLQHV� ZDJH� :� DQG� WKHQ� YDOXH� RI
PDUJLQDO�SURGXFW�RI�ODERU�LQ�WKH�QRQ�WUDGDEOHV�VHFWRU�LV�HTXDOL]HG�WR�WKH�ZDJH�±�HT�����
�������q�$ � �. � �/ � � � 
 3 � � �5� ����g�$�� �.�� �/�� � � � 3�	�
����q$ � �. � �/ � � ��� 
 3 � � �:� �g$�� �.�� �/�� � ��� � 3�	�
$IWHU�UHDUUDQJLQJ�DQG�ORJ�GLIIHUHQWLDWLQJ�LW�PD\�EH�VKRZQ�WKDW�UHODWLYH�SULFH�RI�QRQ�WUDGDEOH
JRRG� LQ� UHODWLRQ� WR� WUDGDEOH� JRRG� SULFH� LV� D� IXQFWLRQ� RI� WRWDO� IDFWRU� SURGXFWLYLWLHV� LQ� ERWK
VHFWRUV��ORZHU�FDVH�OHWWHUV�GHQRWHV�QDWXUDO�ORJDULWKPV�DQG�A�GHQRWHV�UDWH�RI�JURZWK��

������������������������������������������������
� �$QRWKHU�H[SODQDWLRQ�PLJKW�EH�VWURQJ�WUDGH�XQLRQV�RU�FHQWUDOL]HG�SD\�QHJRWLDWLRQV�
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D�D��S�S  

'HQRWLQJ� E\� a� VKDUH� RI� WUDGDEOH� JRRGV� LQ� D� SULFH� LQGH[�� RYHUDOO� SULFH� ORJ�OHYHO� FDQ� EH
H[SUHVVHG�DV�
����S� �aS � ������a�S��
&RPELQLQJ� ���� DQG� ���� ZH� REWDLQ� D� IRUPXOD� IRU� DVVHVVLQJ� LPSDFW� RQ� RYHUDOO� LQIODWLRQ� RI
VHFWRUDO�GLIIHUHQFHV�LQ�SURGXFWLYLW\�
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)RUP� ���� DQG� WKH� DVVXPSWLRQ� WKDW� g!q� LW� LV� QRZ� FOHDU� WKDW� KLJKHU� SURGXFWLYLW\� JURZWK� LQ
WUDGDEOHV�VHFWRU�WKHQ�LQ�QRQ�WUDGDEOHV�VHFWRU�HIIHFWV�LQ�KLJKHU�LQIODWLRQ�UDWH�
$QDO\VLV�VR�IDU�KDV�GHDOW�ZLWK�ZLWKLQ�HFRQRP\�HIIHFWV�RI�KLJKHU�SURGXFWLYLW\�LQ�WKH�WUDGDEOHV
VHFWRU��$QDORJRXV�UHDVRQLQJ� LV�DSSOLHG� WR� WKH�RWKHU�FRXQWU\� WR� ILQG�UHODWLRQVKLS�IRU� LQIODWLRQ
GLIIHUHQWLDO��'HQRWLQJ�E\��IRUHLJQ�YDULDEOHV�ZH�REWDLQ�
���� �D�D��������S S ���
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,I�ZH�DVVXPH�LGHQWLFDO�VKDUHV�RI�WUDGDEOHV�LQ�SULFH�LQGLFHV�DQG�FRQVWDQW�H[FKDQJH�UDWH�RI�WKH
FXUUHQFLHV�RI�ERWK�FRXQWULHV��ZH�REWDLQ�
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7KH�FRQFOXVLRQ�LV�WKDW�KLJKHU�JURZWK�RI�UHODWLYH��L�H��WUDGDEOHV�YV��QRQ�WUDGDEOHV��SURGXFWLYLW\
LQ� WKH� KRPH� FRXQWU\� \LHOGV� LQ� KLJKHU� LQIODWLRQ� GLIIHUHQWLDO� DJDLQVW� WKH� IRUHLJQ� FRXQWU\�� ,I
LQIODWLRQ�GLIIHUHQWLDO�LPSOLHG�E\�WKH�ULJKW�KDQG�VLGH�RI�HTXDWLRQ�����LV�WRR�KLJK�WR�EH�DFFHSWHG
E\� PRQHWDU\� DXWKRULWLHV�� WKHQ� WKH� RQO\� ZD\� WR� GLPLQLVK� LQIODWLRQ� LV� WR� DOORZ� IRU� QRPLQDO
H[FKDQJH� UDWH� DSSUHFLDWLRQ�� 7KHQ�� IRU� JLYHQ� FKDQJHV� LQ� S � � FDOFXODWHG� LQ� IRUHLJQ� FXUUHQF\
WHUPV��WKH�FKDQJHV�LQ�S � FDOFXODWHG�LQ�WKH�KRPH�FXUUHQF\�EHFRPH�VPDOOHU�

���0HWKRGRORJLFDO�QRWHV
3ROLF\�PDNHUV¶�SRLQW�RI�YLHZ�PHDQV�WKDW�ZH�DUH�LQWHUHVWHG�LQ�YDOXHV�RI�WKH�PRGHO�SDUDPHWHUV
VSHFLILF� IRU� D� JLYHQ� FRXQWU\�� 7KH� ILUVW� UHVXOW� RI� VXFK� DQ� DSSURDFK� LV� WKDW� FURVV�FRXQWU\
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�LQFOXGLQJ�SDQHO��VWXGLHV�DUH�RI�OHVV�LQWHUHVW��,Q�SUHYLRXV�\HDUV�D�QXPEHU�RI�SDSHUV�WHVWLQJ�IRU
%DODVVD�6DPXHOVRQ� HIIHFW� LQ� GHYHORSHG�� HPHUJLQJ� DQG� WUDQVLWLRQ� FRXQWULHV� KDYH� EHHQ
SXEOLVKHG��0DQ\�RI�WKHP�XWLOLVHG�SDQHO�WHFKQLTXHV��LQFOXGLQJ�SDQHO�FRLQWHJUDWLRQ��F�I��6WUDXVV
������6ZDJHO�������&DQ]RQHUL�HW�DO���������7KHRUHWLFDOO\��%DODVVD�6DPXHOVRQ�HIIHFW�LV�D�ORQJ�
UXQ�DQG�HTXLOLEULXP�SKHQRPHQRQ�� VR�XVLQJ� FRLQWHJUDWLRQ�PHWKRGV� LV� LQ� OLQH�ZLWK� WKH�PRGHO
�6WUDXVV� ������� DOO� WKH�PRUH�� DQDO\]HG� WLPH� VHULHV� �LQIODWLRQ�� LQWHUQDWLRQDO� DQG� LQWHUVHFWRUDO
LQIODWLRQ�GLIIHUHQWLDOV��SURGXFWLYLW\��WXUQ�RXW�WR�EH�QRQ�VWDWLRQDU\��%XW�ORZ�SRZHU�RI�WHVWV�IRU
FR�LQWHJUDWLRQ� �HVSHFLDOO\� ZKHQ� VKRUW� WLPH� VHULHV� RI� ORZ� IUHTXHQF\� DUH� DYDLODEOH� ±� ZKDW� LV
XVXDOO\�WKH�FDVH�IRU�WUDQVLWLRQ�HFRQRPLHV��FDOOV�IRU�H[WHQVLRQ�RI�REVHUYDWLRQV�VHW�
:KHQ�WLPH�VSDQ�RI�GDWD�FDQQRW�EH�H[WHQGHG � �� WKH�SRVVLEOH�VROXWLRQ�LV�WR�FRQVWUXFW�D�SDQHO�RI
FRXQWULHV��%XW�LW�GRHV�QRW�FXUH�WKH�LOOQHVV�HQWLUHO\��(VWLPDWHV�REWDLQHG�IURP�D�SDQHO�VWXG\�FDQ
RQO\� EH� LQWHUSUHWHG� DV� DYHUDJH� YDOXHV� IRU� D� JURXS� RI� FRXQWULHV�� 2QH� LV� IRUFHG� WR� DVVXPH
FRPPRQ�YDOXHV�RI�VRPH�FRHIILFLHQWV�RYHU�FRXQWULHV � ��7KH�SUREOHP�LV�DOVR�SUHVHQW�LQ�SDQHO�FR�
LQWHJUDWLRQ�� ZKHQ� FRPPRQ� FR�LQWHJUDWLQJ� YHFWRU� LV� DVVXPHG� DQG� HVWLPDWHG�� +RZHYHU�� IRU
PRUH�KRPH�FRXQWU\�RULHQWHG� HVWLPDWHV�� RQH� KDV� WR� SD\� WKH� SULFH� RI� OHVV� HIILFLHQW� HVWLPDWRUV
DQG� PRUH� XQFHUWDLQ� UHVXOWV�� DV� D� VDPSOH� UHVWULFWHG� WR� WKH� RQH� FRXQWU\� RQO\� EULQJV� LQ� OHVV
LQIRUPDWLRQ�
3DQHO�DSSURDFK�VWLOO�KDV�PDQ\�YLUWXHV�ZKHQ�D�UHVHDUFKHU�LV�LQWHUHVWHG�ZKHWKHU�WKH�HIIHFW�LV�LQ
IDFW� SUHVHQW� LQ� D� JURXS� RI� FRXQWULHV� �H�J�� HVWLPDWRUV� DUH�PRUH� HIILFLHQW� WKDQ� LQ� RQH�FRXQWU\
VDPSOH��� EXW� LV� RI� OHVV� XVH� IRU� VSHFLILF� SROLF\�PDNHUV¶� SXUSRVHV�� ,Q� DGGLWLRQ�� DV� IDU� DV
WUDQVLWLRQ� FRXQWULHV� DUH� FRQFHUQHG�� VRPH� IXUWKHU� PHWKRGRORJLFDO� SUREOHPV� VKRXOG� EH� WDNHQ
LQWR�DFFRXQW � �
������������������������������������������������
� �%HFDXVH�RQH�LV�JRLQJ�WR�WHVW�D�SRWHQWLDOO\�ORQJ�UXQ�HTXLOLEULXP�SKHQRPHQRQ��LQFUHDVLQJ�WLPH�IUHTXHQF\�RI�GDWD
LV�RQO\�D�PLQRU�LPSURYHPHQW�
� �,Q�JHQHUDO��ZKHQ�FRQVWUXFWLQJ�D�SDQHO�ZH�KRSH�WKDW�FRXQWULHV�DUH�KRPRJHQRXV�HQRXJK�WR�PDNH�DVVXPSWLRQ�RI
LGHQWLFDO�SDUDPHWHUV� UHDVRQDEOH�EXW�RQ� WKH�RWKHU�KDQG� WKDW� WKRVH�FRXQWULHV�DUH�KHWHURJHQHRXV� WR� VRPH�H[WHQW�±
EHFDXVH�LW�DOORZV�WR�REWDLQ�PRUH�HIILFLHQW�HVWLPDWHV�
 �$V�ZDV�PHQWLRQHG�DERYH��EXLOGLQJ�SDQHOV�IRU�WHVWLQJ�FR�LQWHJUDWLRQ�LV�DQ�DWWHPSW� WR�ZLGHQ��DUWLILFLDOO\�� WLPH�
VSDQ�RI�GDWD��,W�UHVWV�RQ�DQ�DVVXPSWLRQ� WKDW�JLYHQ�H[LVWHQFH�RI�D�FRPPRQ�FR�LQWHJUDWLQJ�UHODWLRQVKLS�� WKHUH�DUH
VRPH�GLIIHUHQFHV�LQ�VWDJHV�RI�UHVWRULQJ�ORQJ�UXQ�HTXLOLEULXP�UHODWLRQVKLS�EHWZHHQ�YDULDEOHV�RYHU�FURVV�VHFWLRQ��,Q
WKH�FDVH�RI� WUDQVLWLRQ�FRXQWULHV��JLYHQ�UHODWLYHO\� VLPLODU�GHYHORSPHQWV� LQ� WKHLU� HFRQRPLHV�RYHU� ODVW�GHFDGH�� WKH
DVVXPSWLRQ� RI� VLJQLILFDQW� GLYHUVLW\� LQ� WKH� SURFHVV� RI� UHVWRULQJ� HTXLOLEULXP� GRHV� QRW� VHHP� WR� KDYH� VXIILFLHQW
JURXQGV�� 7KH� RWKHU� SUREOHP� PD\� VWHP� IURP� FKDQJHV� LQ� HTXLOLEULXP� UHODWLRQVKLS� RYHU� WLPH�� :H� SRLQW� WKHVH
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1XPEHU� RI� HPSLULFDO� VWXGLHV� DQDO\VLQJ� WKH� %DODVVD�6DPXHOVRQ� HIIHFW� XVH� *'3� GHIODWRUV� DV
SULFH� VHULHV�� +RZHYHU�� IRU� D� FRQGXFW� RI� PRQHWDU\� SROLF\� &3,� LV� RI� LQWHUHVW�� )RU� H[DPSOH�
0DDVWULFKW�FULWHULRQ�RQ�SULFH�VWDELOLW\�LV�H[SUHVVHG�LQ�&3,�WHUPV�DQG�DPRQJ�ZLGH�SXEOLF�RWKHU
WKDQ�&3,�LQIODWLRQ�PHDVXUHV�DUH�DOPRVW�QRW�NQRZQ��VR�XVLQJ�WKHP�ZRXOG�QRW�EH�LQ�OLQH�ZLWK
LQIRUPDWLRQ�WUDQVSDUHQF\�RI�D�FHQWUDO�EDQN ! �
7KH� UHODWHG� LVVXH� LV� FRQQHFWHG�ZLWK� DVVXPHG�ZHLJKW� RI� QRQ�WUDGDEOHV� LQ� D� SULFH� LQGH[�� $V
VKRZQ�LQ�WKHRUHWLFDO�H[SRVLWLRQ��WKH�%DODVVD�6DPXHOVRQ�HIIHFW�LQIOXHQFH�D�SULFH�LQGH[�RQO\�LQ
SDUW�H[SUHVVLQJ�SULFH�RI�QRQ�WUDGDEOHV��$V�ZHLJKWV�RI� WKH�QRQ�WUDGDEOHV�VHFWRU� LQ�&3,�DQG� LQ
FUHDWLRQ�RI�*'3�DUH�XVXDOO\�GLIIHUHQW��WKLV�GLVWLQFWLRQ�VKRXOG�EH�PDGH�FOHDU�

���'HVFULSWLRQ�RI�WKH�GDWD
,Q�WHVWLQJ�IRU�WKH�%DODVVD�6DPXHOVRQ�HIIHFW��D�ZD\�RI�FRQVWUXFWLQJ�WLPH�VHULHV�IRU�WKH�WUDGDEOHV
DQG� QRQ�WUDGDEOHV� VHFWRUV� LV� RI� LPSRUWDQFH�� )RU� 3RODQG� PRQWKO\� GDWD� RQ� RXWSXW� �VROG
SURGXFWLRQ�� DUH� DYDLODEOH� RQO\� IRU� LQGXVWU\� DQG� LWV� VXEVHFWLRQV� DQG� FRQVWUXFWLRQ�� 4XDUWHUO\
QDWLRQDO�DFFRXQWV�GDWD�RQ�RXWSXW�DUH�SXEOLVKHG�IRU�LQGXVWU\��FRQVWUXFWLRQ�DQG�PDUNHW�VHUYLFHV
�PDUNHW� VHUYLFHV� FRQVLVW� RI� IROORZLQJ� VHFWLRQV�� WUDGH� DQG� UHSDLU�� KRWHOV� DQG� UHVWDXUDQWV�
WUDQVSRUW�� VWRUDJH� DQG� FRPPXQLFDWLRQ�� ILQDQFLDO� LQWHUPHGLDWLRQ�� UHDO� HVWDWH� DQG� EXVLQHVV
DFWLYLWLHV�� RWKHU� FRPPXQLW\�� VRFLDO� DQG� SHUVRQDO� VHUYLFH� DFWLYLWLHV��� 0RUH� GLVDJJUHJDWHG
QDWLRQDO� DFFRXQWV�GDWD� DUH� DYDLODEOH�RQO\� DQQXDOO\��+RZHYHU�� FRPSDUDEOH�TXDUWHUO\� QDWLRQDO
DFFRXQWV� GDWD� VWDUWLQJ� RQO\� LQ� ����� DUH� DYDLODEOH�� VR� IRU� SXUSRVHV� RI� HFRQRPHWULF� DQDO\VHV
WKRVH�WLPH�VHULHV�DUH�SDLQIXOO\�VKRUW��%XW��DV�GLVFXVVHG�DERYH��XVH�RI�HDUOLHU�GDWD�PD\�QRW�EH
XVHIXO�IRU�DQDO\VLV�
(DFK�YDULDEOH�LQ�WKH�PRGHO�SUHVHQWHG�LQ�VHFWLRQ���FDQ�EH�DSSUR[LPDWHG�E\�D�QXPEHU�RI�UHDO�
ZRUOG� WLPH�VHULHV " ��ZKLFK�DUH�XVHG� LQ�DVVHVVLQJ� LPSOLFDWLRQV�RI� WKH�PRGHO��$V� LV�D�FRPPRQ
��������������������������������������������������������������������������������������������������������������������������������������������������������
SUREOHPV�DV�D�EDVLV� IRU�D�SRWHQWLDO�GLVFXVVLRQ�DERXW�RSWLPDO�DSSURDFK� WR�HPSLULFDO�ZRUN�FRQFHUQLQJ� WUDQVLWLRQ
FRXQWULHV�DQG�VSHFLDOO\�SROLF\�PDNHUV¶�QHHGV�
# � ,W� VKRXOG�EH�DGPLWWHG� WKDW� WKH�%DODVVD�6DPXHOVRQ�PRGHO�FRQFHQWUDWHV�RQ�D�VXSSO\�VLGH�RI�DQ�HFRQRP\�DQG�D
GHPDQG�VLGH�LV�QHJOHFWHG��7KHUHIRUH��IURP�SXUHO\�WKHRUHWLFDO�SRLQW�RI�YLHZ��XVLQJ�RI�*'3�GHIODWRUV�LQ�HPSLULFDO
YHULILFDWLRQ�RI�WKH�PRGHO�ZRXOG�EH�UHFRPPHQGHG�
$ �)RU�H[DPSOH��DV�WUDGDEOHV�SULFH�LQ�HPSLULFDO�SDUW�RI�WKH�SDSHU�VHULHV�RI��33,��SULFH�RI�GXUDEOH�FRQVXPHU�JRRGV�
SULFHV�RI�SURGXFWLRQ�VROG�LQ�PDQXIDFWXULQJ�DQG�GHIODWRU�IRU�LQGXVWU\�IURP�QDWLRQDO�DFFRXQWV�DUH�XVHG�
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SUDFWLFH� LQ� WKH� HPSLULFDO� OLWHUDWXUH�� DYHUDJH� SURGXFW� RI� ODERU� LV� XVHG� DV� PHDVXUH� RI
SURGXFWLYLW\ % �
7KHUHIRUH� WR� VHWV� RI� HPSLULFDO� UHVXOWV� DUH� SUHVHQWHG�� 7KH� ILUVW� RQH� XVHV� DYDLODEOH� PRQWKO\
SURGXFWLYLW\� GDWD� IRU� WUDGDEOHV� DQG� DVVXPHV� WKDW� FKDQJHV� LQ� SURGXFWLYLW\� LQ� QRQ�WUDGDEOHV
VHFWRU�DUH�HTXDO� WR�]HUR��7KH� UHVXOWV� IRU� WKLV�GDWD� VHW� DUH�SUHVHQWHG� UDWKHU� LQ�RUGHU� WR� DVVHVV
VWDELOLW\�RI�HVWLPDWLRQ�UHVXOWV�WKHQ�IRU�IRUHFDVWLQJ�SXUSRVHV�EHFDXVH�FKDQJHV�LQ�SURGXFWLYLW\�LQ
QRQ�WUDGDEOHV� VHFWRU� VKRXOG� QRW� EH� QHJOHFWHG�� H�J�� EHFDXVH� RI� UHVXOWV� RI� LPSURYHPHQWV� LQ
LQIRUPDWLRQ�WHFKQRORJ\�
7KH� VHFRQG� GDWD� VHW� XWLOL]HV� TXDUWHUO\� QDWLRQDO� DFFRXQWV� GDWD� DV� ZHOO� DQG� WKHUHIRUH� LW� LV
SRVVLEOH� WR� WDNH� LQWR� DFFRXQW� DFWXDO� GLIIHUHQFH� LQ� SURGXFWLYLW\� JURZWK� LQ� WKH� ERWK� VHFWRUV�
6KRUW�WLPH�VHULHV�PDNH�YRODWLOLW\�RI�UHVXOWV�PRUH�SUREDEOH�
$V�IDU�DV�PRQWKO\�GDWD�VHW�LV�FRQFHUQHG��SURGXFWLYLW\�LQ�WUDGDEOHV�VHFWRU�ZDV�PHDVXUHG�XVLQJ
WZR� YDULDEOHV� ±� SURGXFWLYLW\� LQ�PDQXIDFWXULQJ� DQG� SURGXFWLYLW\� LQ� LQGXVWU\�� 3URGXFWLYLW\� LQ
PDQXIDFWXULQJ� VHHPV� WR� EH� VXSHULRU�� EHFDXVH� LQGXVWU\� LQFOXGHV� HOHFWULFLW\�� JDV� DQG� ZDWHU
VXSSO\��ZKLFK�RXWSXW�LV�RI�PXFK�OHVV�GHJUHH�RI�WUDGDELOLW\��&3,�ZDV�FRQVLGHUHG�DV�DQ�RYHUDOO
SULFH�LQGH[��S�LQ�PRGHO�SUHVHQWHG���ZKLOH�S � �ZDV�DSSUR[LPDWHG�E\�33,��DQG�LQGLFHV�RI�SULFHV
RI� GXUDEOH� FRQVXPHU� JRRGV� DQG� SULFHV� RI� SURGXFWLRQ� VROG� LQ� PDQXIDFWXULQJ�� 1RQ�WUDGDEOH
SULFHV� ZHUH� PHDVXUHG� E\� LQGH[� RI� VHUYLFHV¶� SULFHV� �VXE�LQGH[� RI� &3,��� 3URGXFWLYLW\� LQ� WKH
WUDGDEOHV�VHFWRU�ZDV�PHDVXUHG�LQ�WZR�ZD\V��DV�D�UDWLR�RI�LQGH[�RI�SURGXFWLRQ�VROG�RI�LQGXVWU\
WR� LQGH[� RI� HPSOR\PHQW� LQ� LQGXVWU\� DQG� DV� D� UDWLR� RI� LQGH[� RI� SURGXFWLRQ� VROG� RI
PDQXIDFWXULQJ�WR�HPSOR\PHQW�LQ�PDQXIDFWXULQJ�
,Q� WKH� VHFRQG��TXDUWHUO\�� GDWD� VHW�� DGGLWLRQDO� VHULHV� IURP�QDWLRQDO� DFFRXQWV�ZHUH� XVHG��*'3
GHIODWRU�ZDV�XVHG� WR�PHDVXUH�RYHUDOO�SULFHV�� VHFWRUDO�GHIODWRUV�RI�PDUNHW� VHUYLFHV� �� IRU�QRQ�
WUDGDEOHV� SULFH� DQG� LQGXVWU\� ±� IRU� WUDGDEOH� SULFHV�� $GGLWLRQDO� PHDVXUHV� RI� SURGXFWLYLW\� DUH
VHFWRUDO�DYHUDJH�SURGXFWV�RI�ODERU��IRU�WUDGDEOHV�±�UDWLR�RI�LQGH[�UHDO�YDOXH�DGGHG�LQ�LQGXVWU\
WR�LQGH[�RI�HPSOR\PHQW�LQ�LQGXVWU\�DQG�IRU�QRQ�WUDGDEOHV�UDWLR�RI�LQGH[�RI�UHDO�YDOXH�DGGHG�LQ
PDUNHW� VHUYLFHV� WR� HPSOR\PHQW� LQ� PDUNHW� VHUYLFHV�� $OVR� VHULHV� DVVXPLQJ� WKDW� WKH� QRQ�
WUDGDEOHV�VHFWRU�FRQVLVW�RI�PDUNHW�VHUYLFHV�DQG�FRQVWUXFWLRQ�ZHUH�FRQVWUXFWHG��VR�WKHQ�SULFHV
RI� QRQ�WUDGDEOHV� DUH� PHDVXUHG� DV� ZHLJKWHG� VXP� RI� GHIODWRUV� IRU� PDUNHW� VHUYLFHV� DQG

������������������������������������������������
& �&DQ]RQHUL�HW�DO���������JLYH�DUJXPHQWV�LQ�IDYRU�RI�XVLQJ�DYHUDJH�SURGXFW�RI�ODERU�
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FRQVWUXFWLRQ�DQG�SURGXFWLYLW\�LQ�WKH�QRQ�WUDGDEOHV�VHFWRU�DV�ZHLJKWHG�VXP�RI�SURGXFWLYLW\�LQ
PDUNHW�VHUYLFHV�DQG�FRQVWUXFWLRQ��6KDUHV�RI�ERWK�VHFWRUV�LQ�YDOXH�DGGHG�ZHUH�XVHG�DV�ZHLJKWV�
$� JHQHUDO� UHPDUN� DERXW� SURGXFWLYLW\� PHDVXUHV� IRU� 3RODQG� VKRXOG� EH� PDGH� KHUH�� $W� WKH
EHJLQQLQJ� RI� ����� &HQWUDO� 6WDWLVWLFDO� 2IILFH� FKDQJHG� ZD\� RI� FROOHFWLQJ� GDWD� DERXW
HPSOR\PHQW�DQG�SURGXFWLRQ�VROG� LQ� LQGXVWU\�DQG�FRQVWUXFWLRQ��%HIRUH������GDWD� IRU�HQWLWLHV
ZLWK� �� RU� PRUH� HPSOR\HHV� ZHUH� UHSRUWHG� DQG� IURP� ����� ±� PRUH� WKHQ� �� HPSOR\HHV�� ,Q
HPSLULFDO�ZRUN� IRU�FRQVWUXFWLRQ�RI� LQGLFHV�RI� HPSOR\PHQW� LW�ZDV� DVVXPHG� WKDW�EHIRUH�����
G\QDPLFV�RI�FKDQJHV�LQ�HPSOR\PHQW�LQ�HQWHUSULVHV�HPSOR\LQJ�����SHUVRQV�ZHUH�WKH�VDPH�DV
IRU�ODUJHU�ILUPV�
*HUPDQ\�ZDV�XVHG�DV�D�UHIHUHQFH�FRXQWU\�ZKHQ�LQWHUQDWLRQDO�LQIODWLRQ�GLIIHUHQWLDO�VWHPPLQJ
IURP�FKDQJHV�LQ�SURGXFWLYLW\�ZDV�DVVHVVHG��7KH�UHDVRQ�IRU�WKDW�LV�FRQVWUXFWLRQ�RI�0DDVWULFKW
LQIODWLRQ� FULWHULRQ� ±� LQIODWLRQ� VKRXOG� QRW� H[FHHG� DYHUDJH� RI� WKUHH� EHVW� SHUIRUPHUV� SOXV� ���
SHUFHQWDJH�SRLQWV��,W�LV�TXLWH�UHDVRQDEOH�WR�DVVXPH�WKDW�LQIODWLRQ�RI�WKUHH�EHVW�SHUIRUPHUV�ZLOO
EH�RI�PDJQLWXGH�RI�WKDW�LQ�*HUPDQ\�
'DWD� IRU� *HUPDQ\�ZHUH� FRQVWUXFWHG� VLPLODU� WR� WKRVH� IRU� 3RODQG��$V� SULFH� RI� QRQ�WUDGDEOHV
VHUYLFHV�LQ�&3,�DQG�GHIODWRU�IRU�VHUYLFHV�ZHUH�XVHG��WUDGDEOHV�SULFHV�ZHUH�UHSUHVHQWLQJ�E\�33,�
3URGXFWLYLW\�LQ�WKH�WUDGDEOHV�VHFWRU�ZDV�PHDVXUHG�DV�D�UDWLR�RI�YDOXH�DGGHG�LQ�LQGXVWU\��IURP
QDWLRQDO� DFFRXQWV�� WR� QXPEHU� RI� HPSOR\HG� LQ� LQGXVWU\� DQG� D� UDWLR� RI� LQGH[� RI� RXWSXW� LQ
PDQXIDFWXULQJ�WR�LQGH[�RI�HPSOR\HG�LQ�PDQXIDFWXULQJ��)RU�SURGXFWLYLW\�LQ�WKH�QRQ�WUDGDEOHV
VHFWRU��D�UDWLR�RI�YDOXH�DGGHG�LQ�VHUYLFHV�WR�QXPEHU�RI�HPSOR\HG�LQ�VHUYLFHV�ZDV�XVHG�
6RPH� RI� WKH� WLPH� VHULHV� DUH� SXEOLVKHG� DOUHDG\� DV� VHDVRQDOO\� DGMXVWHG�� 6R� WR� PDLQWDLQ
FRPSDUDELOLW\�� RWKHU� WLPH� VHULHV�� LI� DSSURSULDWH�� ZKHUH� VHDVRQDOO\� DGMXVWHG� � XVLQJ� ;���
PHWKRG�
0HDVXUHV�RI�LQIODWLRQ�EDVHG�RQ�SULFH�LQGLFHV�DQG�GHIODWRU�ZHUH�XVHG�WR�FKHFN��ZKHWKHU�UHVXOWV
GLIIHU�IRU�WKHP�LQ�DQ\�V\VWHPDWLF�ZD\�
0RQWKO\�GDWD�VHW� VSDQV�SHULRG� IURP�-DQXDU\������XQWLO�0D\�������4XDUWHUO\�GDWD� VHW� VSDQV
SHULRG�IRUP�ILUVW�TXDUWHU�RI������XQWLO�IRXUWK�TXDUWHU�RI������
6RXUFHV�RI�GDWD�ZHUH��&HQWUDO�6WDWLVWLFDO�2IILFH��2(&'�GDWDEDVHV��0DLQ�(FRQRPLF�,QGLFDWRUV
DQG�4XDUWHUO\�1DWLRQDO�$FFRXQWV�DQG�1%3¶V�RZQ�GDWD�DQG�FDOFXODWLRQV�
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���(PSLULFDO�UHVXOWV�DQG�LWV�LPSOLFDWLRQV
,Q�WKH�ILUVW�VWHS�WLPH�VHULHV�ZHUH�WHVWHG�IRU�SUHVHQFH�RI�XQLW�URRW�XVLQJ�$')�WHVW��5HVXOWV��QRW
UHSRUWHG� KHUH�� FRQILUP� WKDW� VHULHV� DUH� QRQ�VWDWLRQDU\� DQG� WKHUHIRUH� LQ� VXEVHTXHQW� DQDO\VLV
FRLQWHJUDWLRQ� WHFKQLTXHV� ZHUH� XVHG�� )XUWKHU� DQDO\VLV� FRQFHQWUDWHV� PRUH� RQ� PDJQLWXGHV� RI
REWDLQHG�HVWLPDWHV�UDWKHU�WKHQ�RQ�HFRQRPHWULF�SXULW\�LQ�K\SRWKHVHV�WHVWLQJ ��' ��6PDOO�QXPEHU�RI
REVHUYDWLRQV�PD\�EH�D�UHDVRQ�RI�UHMHFWLQJ�DQ�H[LVWHQFH�RI�D�UHODWLRQVKLS�EHWZHHQ�YDULDEOHV�WR
RIWHQ��EXW�TXLWH�ODUJH�QXPEHU�RI�VLJQLILFDQW�UHODWLRQVKLSV�LQ�WKH�GDWD�KDV�EHHQ�IRXQG��DQG�WKHVH
DUH�UHSRUWHG���:H�DUH�LQWHUHVWHG�PRVWO\�LQ�VWDELOLW\�RI�UHVXOWV�DQG�WKHLU�LPSOLFDWLRQV�
2Q� WKH� EDVLV� RI� PRGHO� WZR� NLQGV� RI� ORQJ�UXQ� UHODWLRQVKLSV� KDYH� EHHQ� LQYHVWLJDWHG�� )LUVW�
UHODWLRQVKLS�IRU�3RODQG�EHWZHHQ�UHODWLYH�SULFHV�RI�QRQ�WUDGDEOHV�DQG�WUDGDEOHV�DQG�SURGXFWLYLW\
GLIIHUHQWLDOV�EHWZHHQ�WZR�VHFWRUV�ZDV�DQDO\VHG��%HFDXVH�DV�D�PHDVXUH�RI�VHFWRUDO�SURGXFWLYLW\
DYHUDJH� ODERU� SURGXFWLYLW\� ZDV� XWLOL]HG�� RQ� WKH� EDVLV� RI� HTXDWLRQ� ���� ZH� DUH� WHVWLQJ� IRU
H[LVWHQFH�RI�ORQJ�UXQ�UHODWLRQVKLS�EHWZHHQ�YDULDEOHV��>S�	� �S � ��D � �D�	� @�LQ�WKH�IRUP�RI�D�YHFWRU
>��b � @��ZKHUH�H[SHFWHG�VLJQ�RI�b � �LV�QHJDWLYH��7KLV�UHODWLRQVKLS�ZDV�WHVWHG�H�J��E\�&DQ]RQHUL�HW
DO�������������DQG�eJHUW������
,I�ORQJ�UXQ�UHODWLRQVKLS�EHWZHHQ�WKHVH�WZR�YDULDEOHV�FDQ�EH�HVWDEOLVKHG�DQG�b � �LV�HVWLPDWHG��LW
LV�SRVVLEOH�WR�FDOFXODWH�WKHRUHWLFDO�LPSDFW�RI�SURGXFWLYLW\�GLIIHUHQFH�RQ�RYHUDOO�LQIODWLRQ�
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,Q�HTXDWLRQ������LW� LV� LPSOLFLWO\�DVVXPHG� WKDW� LQIODWLRQ�RI� WUDGDEOH�JRRGV� LV�]HUR��$OWHUQDWLYH
LQWHUSUHWDWLRQ� LV� WKDW� ZH� REWDLQ� WKHRUHWLFDO� YDOXH� RI� LQIODWLRQ� GLIIHUHQWLDO� DJDLQVW� FRXQWU\�
ZKHUH�SURGXFWLYLW\�GLIIHUHQWLDO�LV�]HUR�DQG�WKHUHIRUH�RYHUDOO�LQIODWLRQ�LV�HTXDO�WR� -S
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$OWHUQDWLYH�ZD\�RI� DUULYLQJ� WR� FRQFOXVLRQ� DERXW� LPSDFW�RI� WKH�%DODVVD�6DPXHOVRQ� HIIHFW� RQ
GRPHVWLF�LQIODWLRQ�LV�WR�WDNH�HTXDWLRQ�����DV�D�VWDUWLQJ�SRLQW��:H�QRZ�ORRN�IRU�FRLQWHJUDWLRQ�IRU
YDULDEOHV� >S�S � �D � �D�� @�� ([SHFWHG� VLJQ� RI� b � � LQ� FRLQWHJUDWLQJ� YHFWRU� LV� DOVR� QHJDWLYH� DQG
H[SHFWHG�DGGLWLRQDO�LQIODWLRQ�EHFDXVH�RI�WKH�%DODVVD�6DPXHOVRQ�HIIHFW�LV�
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� 0 �0RUH�LQ�GHSWK�HFRQRPHWULF�DQDO\VLV�RI�WKH�GDWD�VHWV�KDV�EHHQ�OHIW�IRU�IXUWKHU�UHVHDUFK�
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,Q�VLPLODU�ZD\��XVLQJ� HTXDWLRQV� ���� DQG� �����RQH�FDQ� DVVHVV� WKHRUHWLFDO� LQIODWLRQ�GLIIHUHQWLDO
EHWZHHQ�WZR�FRXQWULHV�UHVXOWLQJ�IURP�GLIIHUHQFHV�LQ�UHODWLYH�SURGXFWLYLWLHV�LQ�WKRVH�FRXQWULHV�
7KH�ILUVW�VHW�RI�YDULDEOHV��LQ�ZKLFK�H[LVWHQFH�RI�FRLQWHJUDWLRQ�LV�WHVWHG��LV
>�S�S � ���S�S � ����D � �D�� ���D � �D�� �@
DQG�FRLQWHJUDWLQJ�YHFWRU�WKDW�ZH�DUH�ORRNLQJ�IRU�LV�>��b � @��,Q�WKDW�FDVH�WKHRUHWLFDO�GLIIHUHQFH�LQ
LQIODWLRQ�UDWHV�LV�
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)RU�HTXDWLRQ������VHW�RI�SRWHQWLDOO\�FRLQWHJUDWHG�YDULDEOHV�LV�
>�S�	� �S � ���S�	� �S � ����D � �D�� ���D � �D�� �@�
,I�HVWDEOLVKLQJ�FRLQWHJUDWLQJ�YHFWRU�>��b � @�LV�SRVVLEOH��WKHQ�WKHRUHWLFDO�LQIODWLRQ�GLIIHUHQWLDO�FDQ
EH�H[SUHVVHG�DV�

����� �@D�D����D�D��>����S�S (*)

+

)

+
(*)

+
)

+
5

++
a-=-

7KH� ODVW�YDOXH�QHHGHG� IRU�FDOFXODWLRQV� LV� VKDUH�RI�QRQ�WUDGDEOHV� LQ�&3,�� ,I�ZH� LGHQWLI\�QRQ�
WUDGDEOHV�ZLWK�VHUYLFHV��WKHQ�IRU�3ROLVK�&3,�VKDUH�RI�VHUYLFHV�LV�������7KLV�YDOXH�ZDV�XVHG�WR
REWDLQ�SUHVHQWHG�UHVXOWV�
2EWDLQHG� UHVXOWV� IRU� VHWV� RI� YDULDEOHV�� IRU� ZKLFK� LW� ZDV� SRVVLEOH� WR� HVWDEOLVK� FRLQWHJUDWLQJ
UHODWLRQVKLSV�DUH�SUHVHQWHG�LQ�7DEOHV������7DEOH����DQG�7DEOH����SUHVHQW�UHVXOWV�RI�FRLQWHJUDWLRQ
IRU�PRQWKO\�GDWD�VHW��EXW�ZLWKRXW�DVVHVVPHQWV�RI�PDJQLWXGH�RI�WKH�%DODVVD�6DPXHOVRQ�HIIHFW
EHFDXVH��DV�H[SODLQHG�HDUOLHU���SURGXFWLYLW\�GDWD�IRU�QRQ�WUDGDEOHV�DUH�QRW�DYDLODEOH�RQ�PRQWKO\
IUHTXHQF\��,W�ZDV�RIWHQ�WKH�FDVH�WKDW�HVWDEOLVKLQJ�FRLQWHJUDWLRQ�UHODWLRQ�IRU�WKH�ZKROH�SHULRG�
VWDUWLQJ� LQ� -DQXDU\� ������ +RZHYHU�� IRU� SHULRG� -DQXDU\� ����� ±� 0D\� ����� H[LVWHQFH� RI
FRLQWHJUDWLQJ�UHODWLRQVKLSV�LV�PXFK�PRUH�RIWHQ�
7DEOHV����DQG����FRQWDLQ�UHVXOWV�RI�FRLQWHJUDWLRQ�IRU�YDULDEOHV�IURP�TXDUWHUO\�GDWD�VHW��$OVR�WZR
WKHRUHWLFDO� YDOXHV� RI� WKH� HIIHFW� DUH� SURYLGHG� LQ� ODVW� WZR� FROXPQV�� 7KH\� DUH� EDVHG� RQ
DVVXPSWLRQ� WKDW�FKDQJHV� LQ�SURGXFWLYLW\�PHDVXUHV�DUH� HTXDO� WR� DYHUDJH� IURP�SHULRGV�������
�����DQG�����������
7KH�UHVXOWV�FRQILUP�WKDW�IRU�3RODQG�WKH�%DODVVD�6DPXHOVRQ�HIIHFW�LV�RI�PRGHUDWH�VL]H�DQG�LWV
LPSDFW�RQ�&3,�LV�OLNHO\�QRW�WR�H[FHHG���SHUFHQWDJH�SRLQWV��$Q�DSSHDOLQJ�DVSHFW�RI�WKH�UHVXOWV
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SUHVHQWHG� LV�� WKDW� GHVSLWH� RI� XVLQJ� GLIIHUHQW� DSSURDFKHV� WR� FDOFXODWH� WKH� %DODVVD�6DPXHOVRQ
HIIHFW��WKH\�DUH�RI�VLPLODU�PDJQLWXGH�
2QH� VKRXOG� EH�� KRZHYHU�� FDXWLRXV� DQDO\]LQJ� WKH� UHVXOWV�� 7KHUH� PLJKW� EH� D� IXQGDPHQWDO
GUDZEDFN�RI�GDWD�WKDW�FDQ�FDVW�VRPH�GRXEW�RQ�YDOLGLW\�RI�WKH�UHVXOWV��8QWLO�ODWH������WLHV�ODUJH
SDUW�RI�VHUYLFHV��WKDW�IRUP�PDLQ�SDUW�RI�QRQ�WUDGDEOHV��ZHUH�VXEMHFW�WR�DGPLQLVWHUHG�SULFHV��$V
DGPLQLVWHUHG� SULFHV� DUH� YHU\� OLNHO\� QRW� WR� IXOO\� IROORZ� GHYHORSPHQWV� LQ� UHDO� HFRQRP\� �H�J�
FKDQJHV�LQ�SURGXFWLYLW\���LW�FDQ�LQWURGXFH�PXFK�QRLVH�WR�WKH�GDWD��%XW�SRVVLELOLW\�WR�HVWDEOLVK
ORQJ�UXQ�FRLQWHJUDWLQJ�UHODWLRQVKLS�VHHPV�WR�EH�DQ�DUJXPHQW�LQ�IDYRXU�RI�WKH�UHVXOWV�SUHVHQWHG�
2QH� FDQ� H[SHFW� WKDW� DIWHU� SHULRG� RI� G\QDPLF� JURZWK� RI� IRUHLJQ� GLUHFW� LQYHVWPHQW� DQG
VXEVWDQWLDO�WUDQVIHU�RI�NQRZ�KRZ�DQG�WHFKQRORJLHV��DV�ZHOO�DV�HOLPLQDWLRQ�RI�LQHIILFLHQFLHV�RI
FRPPDQG�HFRQRP\�RULJLQ��WKH�SURGXFWLYLW\�JURZWK�LQ�IXWXUH�ZLOO�EH�RI�VPDOOHU�PDJQLWXGH��6R
WDNLQJ�ODVW� WKUHH�\HDUV�DV�D�EHQFKPDUN�IRU�SUREDEOH� UDWH�RI�SURGXFWLYLW\�JURZWK�VHHPV� WR�EH
UHDVRQDEOH�
+RZHYHU�ULVH�LQ�SURGXFWLYLW\�LQ�3ROLVK�QRQ�WUDGDEOHV�VHFWRU�GXULQJ�ODVW�WZR�\HDUV�LV�D�UHVXOW�RI
GHFOLQLQJ� HPSOR\PHQW� LQ� PDUNHW� VHUYLFHV� VHFWRU�� ,W� FDQ� EH� H[SHFWHG� WKDW� LQ� ORQJ� UXQ
HPSOR\PHQW�LQ�VHUYLFHV�VKRXOG�ULVH�DQG� LW� LV�QRW�FOHDU�ZKHWKHU�JURZWK�RI�RXWSXW�ZLOO�HQVXUH
VWLOO�KLJK�SURGXFWLYLW\�JURZWK�
$V�UHDO�FRQYHUJHQFH�ZLOO�JR�IXUWKHU��LW�LV�SRVVLEOH�WKDW�FRQVXPSWLRQ�VWUXFWXUH�ZLOO�EH�DIIHFWHG
E\� LQFRPH� JURZWK� DQG� VKDUH� RI� VHUYLFHV� ZLOO� EH� KLJKHU� LQ� &3,�� VR� LPSDFW� RI� WKH� %DODVVD�
6DPXHOVRQ�HIIHFW�RQ�RYHUDOO�LQIODWLRQ�ZLOO�EH�PRUH�SURQRXQFHG�
%XW�HYHQ�LI�DVVXPSWLRQV�WKDW�OHDG�WR�WKH�SUHVHQWHG�UHVXOWV�DUH�FKDQJHG�LQ�D�ZD\�WKDW�LQFUHDVHV
FDOFXODWHG� WKHRUHWLFDO�PDJQLWXGH�RI� WKH�%DODVVD�6DPXHOVRQ� HIIHFW� �H�J�� KLJKHU� VKDUH� RI� QRQ�
WUDGDEOHV�LQ�LQIODWLRQ�RU�KLJKHU�UDWH�RI�JURZWK�RI�UHODWLYH�SURGXFWLYLW\�LQ�WKH�WUDGDEOHV�VHFWRU��
WKH� UHVXOWV� VWLOO� UHPDLQ� LQ� OLQH� ZLWK� WKH� 0DDVWULFKW� FULWHULD�� 2Q� EDVLV� RI� WKH� UHVXOWV�� DQ
DVVXPSWLRQ� RI� WKH� \HDUO\� LPSDFW� RI� %DODVVD�6DPXHOVRQ� RQ� LQIODWLRQ� RI� �� RU� ���� SHUFHQWDJH
SRLQWV� VHHPV� WR� EH� UDWKHU� SHVVLPLVWLF��%XW� HYHQ� WKHQ��ZLWK� ���� SHUFHQWDJH� SRLQW�PDUJLQ� IRU
LQIODWLRQ�GLIIHUHQWLDO�� WKH�EDQGV�RI����������IRU� H[FKDQJH� UDWH� IOXFWXDWLRQ�VKRXOG�EH�HQRXJK
HYHQ�LI�SDUWLFLSDWLRQ�LQ�(50�,,�ZLOO�EH�H[WHQGHG�WR�PRUH�WKHQ���\HDUV��,W�VHHPV�DOVR�WKDW�LQ�WKH
\HDU�RI�DVVHVVLQJ�IXOILOOPHQW�RI� WKH�0DDVWULFKW�FULWHULD� LW�ZLOO�QRW�EH�QHFHVVDU\� WR�FRRO�GRZQ
WKH�HFRQRP\�VHULRXVO\�LQ�RUGHU�WR�PHHW�WKH�LQIODWLRQ�FULWHULRQ�
7KH�&3,�LQIODWLRQ�LV�QRZ�RI�RUGHU�RI�PDJQLWXGH�RI�LQIODWLRQ�UHVXOWLQJ�IURP�DGMXVWPHQWV�RQ�WKH
UHDO�VLGH�RI� WKH�HFRQRP\�DQG� WKH� UHDO�FRQYHUJHQFH�� ,W� LV� FOHDU� WKDW� LW� LV�QHFHVVDU\� WR�FKDQJH
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ZD\�RI�WKLQNLQJ�DERXW�PRQHWDU\�SROLF\�IRU�3RODQG���IURP�GLVLQIODWLRQ�WR�VWDELOL]LQJ�LQIODWLRQ�
,Q�WKH�OLJKW�RI�UHVXOWV�SUHVHQWHG��WU\LQJ�WR�PDNH�LQIODWLRQ�ORZHU�WKHQ�����RU�PD\EH�HYHQ������
PD\�KDYH�QHJDWLYH�LPSDFW�RQ�UHDO�FRQYHUJHQFH��,Q�VXFK�D�FDVH�PRQHWDU\�SROLF\�ZRXOG�WU\�WR
ILJKW�ZLWK�LQIODWLRQ�WKDW�LV�D�QDWXUDO�SKHQRPHQRQ��UHIOHFWLQJ�PRYLQJ�HTXLOLEULXP��6R�PRQHWDU\
SROLF\�PDNHUV�VKRXOG�FORVHO\�ORRN�DW�WKH�LQIODWLRQ�RI�WUDGDEOHV��ZKLFK�LV�UHODWHG�WR�FKDQJHV�RI
WKH� H[FKDQJH� UDWH�� 7KLV�� ZLWK� SDUWLFLSDWLRQ� LQ� (50� ,,�� ZRXOG�PDNH�PRQHWDU\� SROLF\� PRUH
³H[FKDQJH�UDWH�RULHQWHG´��6PDOO�LQIOXHQFH�RI�WKH�%DODVVD�6DPXHOVRQ�HIIHFW�PDNHV�LW�SRVVLEOH
WR�VHW�TXLWH�FRPIRUWDEO\�LQIODWLRQ�WDUJHW�ZLWKLQ�OLPLWV�VHW�E\�WKH�0DDVWULFKW�FULWHULRQ�RQ�SULFH
VWDELOLW\�DQG�DOORZ�IRU�VRPH�DGGLWLRQDO�QRPLQDO�DSSUHFLDWLRQ��ZKHQ�DSSURSULDWH�
$�FRQWLQXDWLRQ�RI�NHHSLQJ�UHDO�LQWHUHVW�UDWHV�KLJK�LQ�RUGHU�WR�GLVLQIODWH�ZLOO�KLW�SURGXFHUV�LQ�WKH
WUDGDEOHV�VHFWRU�WZRIROG��)LUVW��WKH\�ZLOO�EH�KLW��DV�DOO�RWKHU�HFRQRPLF�DJHQWV��E\�KLJK�FRVW�RI
FDSLWDO�EHFDXVH�RI�KLJK�UHDO�LQWHUHVW�UDWH�DQG�VHFRQG�±�EHFDXVH�RI�QRPLQDO�DSSUHFLDWLRQ�FDXVHG
E\�KLJK�UHDO�LQWHUHVWHG�UDWHV��%XW�WKLV�DSSUHFLDWLRQ�ZLOO�QRW�UHIOHFW�DGMXVWPHQWV�LQ�HTXLOLEULXP�
VR�LQWHUQDWLRQDO�FRPSHWLWLYHQHVV�RI� WKH�KRPH�WUDGDEOHV�VHFWRU�ZLOO�GHWHULRUDWH��6XFK�VFHQDULR
PD\� OHDG� WR� UHDOORFDWLRQ� UHVRXUFHV� LQ� WKH� HFRQRP\� IURP� WKH� WUDGDEOHV� VHFWRU� WR� WKH� QRQ�
WUDGDEOHV�VHFWRU��%HFDXVH�WKLV�QHZ�DOORFDWLRQ�ZDV�QRW�D�UHVXOW�RI�DGMXVWPHQWV�LQ�HTXLOLEULXP��LW
PD\�EH�QRW�WKH�RSWLPDO�RQH�
7KH�%DODVVD�6DPXHOVRQ�HIIHFW�ZLOO�EH�SUHVHQW�LQ�3ROLVK�HFRQRP\�IRU�D� ORQJ�WLPH��DV� ORQJ�DV
UHDO� FRQYHUJHQFH� ZLOO� QRW� EH� DFKLHYHG�� 7KHUHIRUH� LW� ZLOO� LQIOXHQFH� LQIODWLRQ� GLIIHUHQWLDO
EHWZHHQ� 3RODQG� DQG� WKH� UHVW� RI� (XURODQG� DOVR�ZKHQ� 3RODQG�ZLOO� EH� D�PHPEHU� RI� (08�� ,W
LPSOLHV� WKDW� HTXLOLEULXP� UHDO� H[FKDQJH� UDWH� DW� WKH� PRPHQW� RI� MRLQLQJ� (08� DQG� ORQJ�UXQ
HTXLOLEULXP�H[FKDQJH�UDWH�� WKDW�ZRXOG�SUHYDLO� LI�3RODQG�UHPDLQ�RXWVLGH�(08�DQG� WDNHV� LQWR
DFFRXQW�DOVR�IXWXUH�LQIODWLRQ�GLIIHUHQWLDOV��ZLOO�EH�GLIIHUHQW��,I�WKH�GLIIHUHQFH�LV�DVVXPHG�WR�EH
ODUJH�� WKHQ� RWKHU� PHPEHUV� RI� WKH� PRQHWDU\� XQLRQ� ZRXOG� LQVLVW� RQ� IL[LQJ� H[FKDQJH� UDWH� RI
3ROLVK�=ORW\� WR�(XUR� DW� WKH� OHYHO� RI� ORQJ�UXQ� HTXLOLEULXP� H[FKDQJH� UDWH�� ,W� LV� SUREDEOH� WKDW
PDUNHW�PD\�DQWLFLSDWH�VXFK�D�VFHQDULR�DQG�WKHUHIRUH�LQ�(50�,,�PHFKDQLVP�UHDO�DSSUHFLDWLRQ
RI� WKH�=ORW\�PD\� WDNH�SODFH�� WKDW� LV� GULYHQ� E\� H[SHFWDWLRQV� DERXW� IXWXUH� �DQG� QRW� UHIOHFWLQJ
FXUUHQW�� LPSDFW� RI� WKH�%DODVVD�6DPXHOVRQ� HIIHFW�� 6XFK� GHYHORSPHQWV�PD\� KDYH� DV� D� UHVXOW�
WKDW� PRQHWDU\� DXWKRULWLHV� PD\� IDFH� GHIODWLRQDU\� SUHVVXUHV� LQ� D� VKRUW� UXQ� EHFDXVH� RI
H[SHFWDWLRQV�DERXW�H[LVWHQFH�RI�WKH�%DODVVD�6DPXHOVRQ�HIIHFW�LQ�WKH�ORQJ�UXQ�DQG�SHUVSHFWLYHV
RI�MRLQLQJ�D�PRQHWDU\�XQLRQ�
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���&RQFOXVLRQV
7KH�PDLQ� UHVXOW� RI� WKH�SDSHU� LV� WKDW� LPSDFW�RI� WKH�%DODVVD�6DPXHOVRQ� HIIHFW� RQ� LQIODWLRQ� LQ
3RODQG� LV� RI� PRGHUDWH� VL]H� ����� ��� DQG� GRHV� QRW� LPSO\� LQFRQVLVWHQF\� RI� WKH� 0DDVWULFKW
FULWHULD�� 'LIIHUHQW� DSSURDFKHV� WR� HPSLULFDO� WHVWLQJ� RI� WKH� HIIHFW� \LHOG� UHVXOWV� LQ� VLPLODU
PDJQLWXGH�� ,W� LV� TXLWH� SUREDEOH�� WKDW� ZLWK� FDWFK�XS� SURFHVV� JRLQJ� IXUWKHU�� SURGXFWLYLW\
GLIIHUHQWLDOV� ZLOO� GHFUHDVH� DQG� LPSDFW� RI� WKH� %DODVVD�6DPXHOVRQ� HIIHFW� RQ� LQIODWLRQ� ZLOO
GHFUHDVH�
$V� &3,� LQIODWLRQ� LV� QRZ� RI� PDJQLWXGH� RI� WKH� HVWLPDWHG� LPSDFW� RI� WKH� %DODVVD�6DPXHOVRQ
HIIHFW��PRQHWDU\�SROLF\�VKRXOG�EH�FRQGXFWHG�YHU\�FDUHIXOO\��,W�LV�YHU\�LPSRUWDQW�WR�XQGHUVWDQG
ZLWK� ZKLFK� LQIODWLRQ� ZH� ILJKW� ±� WKH� WUDGDEOHV� LQIODWLRQ� �ZKLFK� LV� WKH� SURSHU� WDUJHW�� RU� WKH
LQIODWLRQ�UHVXOWLQJ�IURP�DGMXVWPHQWV�LQ�WKH�UHDO�HFRQRP\��7KH�ODWWHU�LV�D�QDWXUDO�SKHQRPHQRQ
DQG�VKRXOG�EH�DOORZHG�IRU�±� WU\LQJ� WR�GLPLQLVK� LW�PD\� UHVXOW� LQ� VORZLQJ�GRZQ� WKH� HFRQRP\
DQG�DSSUHFLDWLRQ�RI�UHDO�H[FKDQJH�UDWH�WKDW�GRHV�QRW�UHIOHFW�SURGXFWLYLW\�FKDQJHV�DQG�WKHUHIRUH
ZRUVHQV�LQWHUQDWLRQDO�FRPSHWLWLYH�SRVLWLRQ�
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5HIHUHQFHV
%DFNp� 3��� -�� )LGUPXF�� 7�� 5HLQLQJHU�� )�� 6FKDUGD[� �������� 3ULFH� '\QDPLFV� LQ� &HQWUDO� DQG(DVWHUQ� (XURSHDQ� (8� $FFHVVLRQ� &RXQWULHV�� 2HVWHUUHLFKLVFKH� 1DWLRQDOEDQN�:RUNLQJ� 3DSHU1R�����
%DODVVD�%�� ��������7KH�3XUFKDVLQJ�3RZHU�3DULW\�'RFWULQH��$�5HDSULVDO��-RXUQDO�RI�3ROLWLFDO
(FRQRP\������SS����������
&DQ]RQHUL� 0�� %��� 5�� (�� &XPE\�� %�� 'LED� �������� 5HODWLYH� ODERU� SURGXFWLYLW\� DQG� WKH� UHDOH[FKDQJH� UDWH� LQ� WKH� ORQJ� UXQ�� HYLGHQFH� IRU� D� SDQHO� RI� 2(&'� FRXQWULHV�� -RXUQDO� RI
,QWHUQDWLRQDO�(FRQRPLFV������SS�����±����
'H�%URHFN�0��� 7�� 6O¡N� �������� ,QWHUSUHWLQJ�5HDO� ([FKDQJH�5DWH�0RYHPHQWV� LQ� 7UDQVLWLRQ&RXQWULHV��,0)�:RUNLQJ�3DSHU�1R�����
eJHUW�%����������(VWLPDWLQJ�WKH�LPSDFW�RI� WKH�%DODVVD�6DPXHOVRQ�HIIHFW�RQ�LQIODWLRQ�DQG�WKHUHDO�H[FKDQJH�UDWH�GXULQJ�WKH�WUDQVLWLRQ��(FRQRPLF�6\VWHPV������SS�������
+DOSHUQ�/���&K��:\SORV]���������(FRQRPLF�7UDQVIRUPDWLRQ�DQG�5HDO�([FKDQJH�5DWHV�LQ�WKH����V��7KH�%DODVVD�6DPXHOVRQ�&RQQHFWLRQ´��(FRQRPLF�6XUYH\�RI�(XURSH�1R����
-DNDE� =�0��� 0�� $�� .RYDFV� �������� 'HWHUPLQDQWV� RI� 5HDO� ([FKDQJH� 5DWH� )OXFWXDWLRQV� LQ+XQJDU\��1DWLRQDO�%DQN�RI�+XQJDU\�:RUNLQJ�3DSHU�1R���
6DPXHOVRQ�3����������7KHRUHWLFDO�QRWHV�RQ�WUDGH�SUREOHP��5HYLHZ�RI�(FRQRPLFV�DQG�6WDWLVWLFV�����SS����������
6LQQ�+��:���0��5HXWWHU���������7KH�0LQLPXP�,QIODWLRQ�5DWH�IRU�(XURODQG��1%(5�:RUNLQJ3DSHU�1R�������
6WUDXVV�-����������7KH�&RLQWHJUDWLQJ�5HODWLRQVKLS�EHWZHHQ�3URGXFWLYLW\��5HDO�([FKDQJH�5DWHVDQG�3XUFKDVLQJ�3RZHU�3DULW\��-RXUQDO�RI�0DFURHFRQRPLFV������SS����������
6WUDXVV� -�� �������� 3URGXFWLYLW\�'LIIHUHQWLDOV�� WKH�5HODWLYH� 3ULFH� RI�1RQ�7UDGDEOHV� DQG�5HDO([FKDQJH�5DWHV��-RXUQDO�RI�,QWHUQDWLRQDO�0RQH\�DQG�)LQDQFH������SS����������
6ZDJHO� 3�� �������� 7KH� &RQWULEXWLRQ� RI� WKH� %DODVVD�6DPXHOVRQ� (IIHFW� WR� ,QIODWLRQ�� &URVV�&RXQWU\�(YLGHQFH��,0)�6WDII�&RXQWU\�5HSRUW������*UHHFH�
6]DSiU\� *�� �������� 0DDVWULFKW� DQG� WKH� &KRLFH� RI� ([FKDQJH� 5DWH� 5HJLPH� LQ� 7UDQVLWLRQ&RXQWULHV�'XULQJ�WKH�5XQ�8S�WR�(08��1DWLRQDO�%DQN�RI�+XQJDU\�:RUNLQJ�3DSHU�1R���
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��������������� ,QGH[� RI� VHUYLFHV
SULFHV�IURP�&3,

,QGH[�RI�VHUYLFHV
SULFHV�IURP�&3,

'XUDEOH
FRQVXPHU�JRRGV

'XUDEOH
FRQVXPHU�JRRGV

0DQXIDFWXULQJ 0DQXIDFWXULQJ �������� ��������

��������������� &3, &3, 33, 33, 0DQXIDFWXULQJ 0DQXIDFWXULQJ ������� ��������
��������������� &3, &3, 'XUDEOH

FRQVXPHU�JRRGV
'XUDEOH
FRQVXPHU�JRRGV

0DQXIDFWXULQJ 0DQXIDFWXULQJ �������� ��������

7DEOH����5HVXOWV�RI�WHVWLQJ�IRU�FRLQWHJUDWLRQ��PRQWKO\�GDWD�VHW��EHWZHHQ�FRXQWU\�HIIHFW
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VHUYLFHV
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