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7KLV� VWXG\� KDV� EHHQ� SUHSDUHG� ZLWKLQ� WKH� 818�:,'(5� SURMHFW� RQ
*OREDOL]DWLRQ� DQG� WKH� 2EVWDFOHV� WR� WKH� 6XFFHVVIXO� ,QWHJUDWLRQ� RI� 6PDOO
9XOQHUDEOH�(FRQRPLHV��ZKLFK�LV�GLUHFWHG�E\�'U�6��0DQVRRE�0XUVKHG�

818�:,'(5� JUDWHIXOO\� DFNQRZOHGJHV� WKH� ILQDQFLDO� FRQWULEXWLRQ� WR� WKH
SURMHFW�E\�WKH�0LQLVWU\�IRU�)RUHLJQ�$IIDLUV�RI�)LQODQG�

:DVHHP� 1RRU� LV� DIILOLDWHG� ZLWK� 6WUDWHJLF� 'HFLVLRQV� *URXS�� D� VWUDWHJ\
FRQVXOWLQJ�ILUP�VSHFLDOL]LQJ�LQ�GHFLVLRQ�DQDO\VLV��%RVWRQ��0$��86$�
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HVWDEOLVKHG� E\� WKH� 8QLWHG� 1DWLRQV�8QLYHUVLW\� DV� LWV� ILUVW� UHVHDUFK� DQG� WUDLQLQJ
FHQWUH�DQG�VWDUWHG�ZRUN�LQ�+HOVLQNL��)LQODQG�LQ�������7KH�SXUSRVH�RI�WKH�,QVWLWXWH
LV� WR� XQGHUWDNH� DSSOLHG� UHVHDUFK� DQG� SROLF\� DQDO\VLV� RQ� VWUXFWXUDO� FKDQJHV
DIIHFWLQJ� WKH�GHYHORSLQJ�DQG� WUDQVLWLRQDO�HFRQRPLHV�� WR�SURYLGH�D� IRUXP� IRU� WKH
DGYRFDF\� RI� SROLFLHV� OHDGLQJ� WR� UREXVW�� HTXLWDEOH� DQG� HQYLURQPHQWDOO\
VXVWDLQDEOH� JURZWK�� DQG� WR� SURPRWH� FDSDFLW\� VWUHQJWKHQLQJ� DQG� WUDLQLQJ� LQ� WKH
ILHOG� RI� HFRQRPLF� DQG� VRFLDO� SROLF\� PDNLQJ�� ,WV� ZRUN� LV� FDUULHG� RXW� E\� VWDII
UHVHDUFKHUV� DQG� YLVLWLQJ� VFKRODUV� LQ� +HOVLQNL� DQG� WKURXJK� QHWZRUNV� RI
FROODERUDWLQJ�VFKRODUV�DQG�LQVWLWXWLRQV�DURXQG�WKH�ZRUOG�
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7KH�YLHZV�H[SUHVVHG�LQ�WKLV�SXEOLFDWLRQ�DUH�WKRVH�RI�WKH�DXWKRU�V���3XEOLFDWLRQ�GRHV�QRW
LPSO\� HQGRUVHPHQW� E\� WKH� ,QVWLWXWH� RU� WKH� 8QLWHG� 1DWLRQV� 8QLYHUVLW\�� QRU� E\� WKH
SURJUDPPH�SURMHFW�VSRQVRUV��RI�DQ\�RI�WKH�YLHZV�H[SUHVVHG�
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)LJXUH�� ,QGXVWULDO
V�RSWLPDO�WDULII�UHDFWLRQ�IXQFWLRQ ��

)LJXUH�� &RXUQRW�1DVK�WDULII�ZDU�HTXLOLEULXP ��

)LJXUH�� 6WDFNHOEHUJ�HTXLOLEULXP ��

)LJXUH�� (IIHFW�RI�D�PLQLPXP�ZDJH�RQ�WUDGH ��

)LJXUH�� (IIHFW�RI�D�PLQLPXP�ZDJH�RQ�LQGXVWULDO
V�SURGXFWLRQ
SRVVLELOLWLHV�IURQWLHU ��

)LJXUH�� (IIHFW�RI�D�PLQLPXP�ZDJH�RQ�LQGXVWULDO
V
WDULII�UHDFWLRQ�IXQFWLRQ ��

)LJXUH�� 7KH�GHYHORSLQJ�FRXQWU\
V�ZHOIDUH�ORFXV�ZLWK�GLIIHULQJ
OHYHOV�RI�WKH�LQGXVWULDO�FRXQWU\
V�PLQLPXP�ZDJH� ��

)LJXUH�� (IIHFW�RI�DQ�LQFUHDVH�LQ�LQGXVWULDO
V�WDULII�RQ
GHYHORSLQJ
V�ZHOIDUH�ORFXV ��
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V�WDULII�UHDFWLRQ�IXQFWLRQ ��
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)LJXUH��� 5HVWULFWLRQV�RQ�WDULII�VHWWLQJ ��

)LJXUH��� 7DULII�UHDFWLRQ�IXQFWLRQ�ZLWK�WDULII�UHVWULFWLRQV ��

)LJXUH��� ,PSRVVLEOH�WDULII�HTXLOLEULD ��

)LJXUH��� 3ORWV�RI�FULWLFDO�YDULDEOHV ��
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7KLV� SDSHU� KDV� EHQHILWHG� IURP� WKH� DGYLFH� DQG� FRXQVHO� RI� QXPHURXV
LQGLYLGXDOV²'DYLG�%ORRP�ZKR�HQFRXUDJHG�PH�WR�ZRUN�LQ�WKLV�DUHD��-RKQ
0F/DUHQ�SURYLGHG�NH\� LQVLJKWV�DQG� LQWXLWLRQ� WR� WKH�SDSHU� DQG�$OHVVDQGUD
&DVHOOD� FRQWULEXWHG� VXSHUE� WHFKQLFDO� DGYLFH�� ,Q� DGGLWLRQ� 'RQ� 'DYLV�
)UDQFLVFR�5LYHUD�%DWL]��5RQDOG�0LOOHU�DQG�'DQL�5RGULN�SURYLGHG�H[FHOOHQW
VXJJHVWLRQV�IRU�H[WHQGLQJ�WKH�DQDO\VLV�
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7KLV�SDSHU�LQYHVWLJDWHV�WKH� LPSDFW� ODERXU�UHJXODWLRQ��DV�GHILQHG�E\� ODERXU
VWDQGDUGV�� KDYH� RQ� WKH� LQWHUQDWLRQDO� WUDGH� UHJLPH�� $IWHU� SURYLGLQJ� D
GHVFULSWLRQ�RI� WKH�GHEDWH
V� ODQGVFDSH�� WKH�SDSHU� IRFXVHV�RQ� WKH� TXHVWLRQV�
&RXOG� WKH�DGRSWLRQ�RI�D�GRPHVWLF� ODERXU� VWDQGDUG� LPSURYH�ZHOIDUH� IRU�DQ
LQGXVWULDO� FRXQWU\� WKURXJK� WKH� SROLF\
V� HIIHFW� RQ� WKH� LQWHUQDWLRQDO�PDUNHW"
$QG�� RQFH� VXFK� D� SROLF\� LV� LQVWLWXWHG� ZKDW� SRVVLEOH� JDLQV� DUH� WKHUH� LQ
HQFRXUDJLQJ� WKH� HVWDEOLVKPHQW� RI� VWDQGDUGV� DEURDG"� %\� DOORZLQJ� IRU
VWUDWHJLF�LQWHUDFWLRQ�EHWZHHQ�WZR�FRXQWULHV�� WKH�SDSHU�VKRZV�WKDW�ZKHQ�DQ
LQGXVWULDO� FRXQWU\� LPSOHPHQWV� D� ODERXU� VWDQGDUG� GRPHVWLFDOO\� LWV� RSWLPDO
WDULII�RQ�ODERXU�LQWHQVLYH�LPSRUWV�LQFUHDVHV��IRUFLQJ�D�GHFOLQH�LQ�LWV�WUDGLQJ
SDUWQHU
V�RSWLPDO�LPSRUW�WDULIIV�

7KH�VHFRQG�SDUW�RI�WKH�SDSHU�JRHV�RQ�WR�LQYHVWLJDWH�ZK\�LQGXVWULDO�FRXQWULHV
ZRXOG� WKHQ� HQFRXUDJH� ODERXU� VWDQGDUGV� DGRSWLRQ� DPRQJ� GHYHORSLQJ
FRXQWULHV� DV� ZHOO�� 7KH� NH\� LQVLJKW� KHUH� LV� WKDW� LI� LQGXVWULDO� FRXQWULHV� DUH
FRQVWUDLQHG�H[SOLFLWO\�RQ�WKH�WDULII�IURQW�IURP�JDLQLQJ�DQ�DGYDQWDJH�LQ�WUDGH�
E\�PXOWLODWHUDO� WUDGH� DJUHHPHQWV� IRU� H[DPSOH�� WKH\�ZLOO� UHVRUW� WR� 
VHFRQG�
EHVW
�SROLF\�RSWLRQV²GHPDQGLQJ�ODERXU�VWDQGDUG�SROLFLHV� IRU� WKHLU� WUDGLQJ
SDUWQHUV��7KH�VXFFHVVIXO�LPSOHPHQWDWLRQ�RI�D�ODERXU�VWDQGDUG�LQ�GHYHORSLQJ
FRXQWULHV�DFWV�DV�D�VXEVWLWXWH�IRU�KLJKHU�WDULIIV�LQ�WKH�LQGXVWULDO�FRXQWULHV��E\
SDUWLDOO\�DOOHYLDWLQJ�WKH�GLVWRUWLRQ�FDXVHG�E\�WKH�LQGXVWULDO�FRXQWU\
V�ODERXU
VWDQGDUG��2WKHU�DXWKRUV��%UDQGHU�DQG�6SHQFHU���������(DWRQ�DQG�*URVVPDQ
��������KDYH�IRXQG�DQ�DQDORJRXV�UHVXOW�LQ�ZKLFK�LQWHUYHQWLRQ�LQWR�LPSHUIHFW
SURGXFW�PDUNHWV��UDWKHU�WKDQ�LPSHUIHFW�IDFWRU�PDUNHWV��FDQ�OHDG�WR�D�VLPLODU
LPSURYHPHQW�LQ�D�FRXQWU\
V�ZHOIDUH�

.H\ZRUGV��/DERXU�VWDQGDUGV�LQ�GHYHORSLQJ�FRXQWULHV�DQG�WUDGH�SROLF\�

-(/�&ODVVLILFDWLRQ�
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7KH�IDLOXUH�RI�DQ\�QDWLRQ�WR�DGRSW�KXPDQH�FRQGLWLRQV�RI�ODERXU�LV�DQ
REVWDFOH� LQ� WKH�ZD\� RI� RWKHU� QDWLRQV�ZKLFK� GHVLUH� WR� LPSURYH� WKH
FRQGLWLRQV�LQ�WKHLU�RZQ�FRXQWULHV�

�� 7KH� 3UHDPEOH� WR� WKH� ,QWHUQDWLRQDO� /DERXU� 2UJDQL]DWLRQ
&RQVWLWXWLRQ

�� %$&.*5281'�72�7+(�'(%$7(�21�/$%285
67$1'$5'6

7KH� GHEDWH� VXUURXQGLQJ� WKH� LVVXH� RI� LQFOXGLQJ� FHUWDLQ� W\SHV� RI� ODERXU
VWDQGDUGV��FROOHFWLYHO\�UHIHUUHG�WR�DV�D�
VRFLDO�FODXVH
��LQWR�PXOWLODWHUDO�IUHH�
WUDGH� QHJRWLDWLRQV� KDV� UHFHQWO\� JUDEEHG� PXFK� SXEOLF� DWWHQWLRQ�� /DERXU
VWDQGDUGV� FDQ� EH� GHILQHG� ORRVHO\� DV� DQ\� UXOH� RU� UHJXODWLRQ� DGRSWHG� E\� D
JRYHUQPHQW� WKDW� DIIHFWV� VRPH�DVSHFW�RI� WKH� ODERXU�PDUNHW��7KHVH�SROLFLHV
FRYHU�D�ZLGH�UDQJH�RI�VRFLDO�DQG�SROLWLFDO� LVVXHV��VXFK�DV�PDWHUQLW\� OHDYH�
XQHPSOR\PHQW� LQVXUDQFH�� WLPH� ORVW� IURP� ZRUN�� PLQLPXP� ZRUNLQJ� DJH
UHTXLUHPHQWV�� VDIH� ZRUNLQJ� FRQGLWLRQV�� DQG� FROOHFWLYH� EDUJDLQLQJ�� $V� RI
������ ���� FRXQWULHV�� LQFOXGLQJ� FORVH� WR� ��� SHU� FHQW� RI� WKH� ZRUOG
V
SRSXODWLRQ��ZHUH�PHPEHUV�RI�WKH�,QWHUQDWLRQDO�/DERXU�2UJDQL]DWLRQ��,/2��
ZKLFK�LV�UHVSRQVLEOH�IRU�IRUPXODWLQJ�DQG�LPSOHPHQWLQJ�WKHVH�VWDQGDUGV��RU
FRQYHQWLRQV��ZRUOGZLGH�

0HPEHU�FRXQWULHV�RI�WKH�,/2�DUH�IUHH�WR�FKRRVH�ZKHWKHU�RU�QRW�WR�UDWLI\�D
FRQYHQWLRQ��+RZHYHU��RQFH�WKH\�UDWLI\�WKH�FRQYHQWLRQ��WKH\�DUH�UHTXLUHG�WR
DSSO\�WKH�FRQYHQWLRQ�LQ�LQGXVWULDO�OHJLVODWLRQ�DQG�
WR�VXEPLW�WR�VXSHUYLVLRQ
E\� WKH� DSSURSULDWH� ,/2�ERGLHV
� �,/2�������� 6XSHUYLVLRQ� LV� FDUULHG� RXW� WR
HQVXUH� WKDW� WKH�REOLJDWLRQV�DVVXPHG�DUH� FRQWLQXDOO\� IXOILOOHG�� ,Q������� WKH
QXPEHU�RI�,/2�FRQYHQWLRQV�VWRRG�DW������ZLWK�WKH�DYHUDJH�PHPEHU�FRXQWU\
KDYLQJ�UDWLILHG����VWDQGDUGV��DSSOLHG�PRVWO\� WKURXJK� LQGXVWULDO� OHJLVODWLRQ�
0RUH�WKDQ�����FRXQWULHV�KDYH�VLJQHG�FRQYHQWLRQV�GHDOLQJ�ZLWK�EDVLF�ODERXU
ULJKWV�� VXFK� DV� IUHHGRP� IURP� IRUFHG� ODERXU�� IUHHGRP� WR� RUJDQL]H� DQG
EDUJDLQ�FROOHFWLYHO\��DQG�HTXDO�UHPXQHUDWLRQ�IRU�HTXDO�ZRUN�

7KH� LQWHUQDWLRQDO� VRFLDO� FODXVH�� GLVFXVVHG� LQ� SROLF\� FLUFOHV�� ZRXOG
SRWHQWLDOO\� EDQ� WKH� XVH� RI� FKLOG� ODERXU�� UHTXLUH� EDVLF� VDIHW\� FRQGLWLRQV� LQ
ZRUN�HQYLURQPHQWV��DQG�SHUKDSV�UHTXLUH�D�PLQLPXP�OHYHO�RI�FRPSHQVDWLRQ
WR�ZRUNHUV��7KH�LPSHWXV�IRU�DGRSWLQJ�VXFK�D�FODXVH�KDV�FRPH�PRVWO\�IURP
WKH� 8QLWHG� 6WDWHV� DQG� WKH� (XURSHDQ� &RPPXQLW\�� ZKLFK� DUJXH� WKDW� WKH
GHOLQTXHQF\�RI�VRPH�GHYHORSLQJ�FRXQWULHV�LQ�DGRSWLQJ�WKHVH�VWDQGDUGV�KDV
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JLYHQ�WKH�SRRUHU�FRXQWULHV�DQ�XQIDLU�DGYDQWDJH�LQ�WKH�SURGXFWLRQ�RI�JRRGV�
7R�FRPSHWH�ZLWK�WKLV�LQIORZ�RI�JRRGV�SURGXFHG�XQGHU�XQMXVW�FRQGLWLRQV��WKH
8QLWHG�6WDWHV�DQG�WKH�(XURSHDQ�&RPPXQLW\�PDLQWDLQ� WKDW� WKH\�DUH� IRUFHG
WR� SDUWLFLSDWH� LQ� D� 
UDFH� WR� WKH� ERWWRP
� ZKHUH� FRXQWULHV� ZLWK� WKH� IHZHVW
ODERXU�VWDQGDUGV�ZLQ�WKH�SUL]H�RI�LQWHUQDWLRQDO�WUDGH�

,QVLVWHQFH�E\� WKH�8QLWHG�6WDWHV� DQG�)UDQFH� RQ� LQFOXGLQJ� ODERXU� VWDQGDUGV
IRUPDOO\� RQ� WKH� DJHQGD� RI� WKH�:RUOG� 7UDGH� 2UJDQL]DWLRQ� �:72�� DOPRVW
KHOG�XS�VLJQLQJ�RI�WKH�8UXJXD\�5RXQG�RI�WKH�*HQHUDO�$JUHHPHQW�RQ�7DULIIV
DQG� 7UDGH� LQ� $SULO� ������ ,Q� DGGLWLRQ�� GXH� WR� GHOLEHUDWLRQV� LQ� WKH� 86
&RQJUHVV� DERXW� WKH� LQFOXVLRQ� RI� ODERXU� DQG� HQYLURQPHQWDO� VWDQGDUGV� LQ
WUDGH�DJUHHPHQWV��&KLOH
V�SODFHPHQW�RQ�WKH�IDVW�WUDFN�IRU�DFFHSWDQFH�LQWR�WKH
1RUWK� $PHULFDQ� )UHH� 7UDGH� $JUHHPHQW� ZDV� GHOD\HG� LQGHILQLWHO\� LQ
'HFHPEHU� ������0RVW� UHFHQWO\� LQ� ������ ODERXU� VWDQGDUGV�ZDV� RQH� RI� WKH
LVVXHV�EURXJKW�IRUZDUG�GXULQJ�WKH�:72�PHHWLQJV�LQ�6HDWWOH�

86� FODLPV� RI� SRRU� ODERXU� FRQGLWLRQV� DUH� H[HPSOLILHG� LQ� D� UDQJH� RI
FLUFXPVWDQFHV� YDU\LQJ� IURP� WKH� H[WUHPHO\� ORZ� ZDJHV� RI� ZRUNHUV� LQ
6KHQ]HQ��&KLQD��WR�WKH�XVH�RI�FKLOGUHQ�LQ�FDUSHWV�DQG�WH[WLOH�SURGXFWLRQ�LQ
3DNLVWDQ�� DQG� WR� WKH� HPSOR\PHQW� RI� VODYH� ODERXU� LQ� 3HUX�� ,Q� 1RYHPEHU
������WKH�86�'HSDUWPHQW�RI�/DERU�SXEOLVKHG�D�����SDJH�UHSRUW�FDOOHG�
%\
WKH� 6ZHDW� DQG�7RLO� RI�&KLOGUHQ
��ZKLFK� FLWHG� WKH� SUDFWLFH� RI� FKLOG� ODERXU
IURP�WKH�WREDFFR�SODQWDWLRQV�RI�%UD]LO�WR�WKH�FRIIHH�ILHOGV�LQ�*XDWHPDOD�DQG
+RQGXUDV��86�'HSDUWPHQW�RI�/DERU�������

7R� FRXQWHU� WKHVH� DUJXPHQWV�� GHYHORSLQJ� FRXQWULHV� DUJXH� WKDW� DGRSWLRQ� RI
VRPH� RI� WKH� ODERXU� VWDQGDUGV� ZRXOG� LPSRVH� DQ� XQGXH� EXUGHQ� RQ� WKHLU
FRXQWULHV��$V�WKH�+XPDQ�5HVRXUFHV�0LQLVWHU�RI�0DOD\VLD�KDV�SRLQWHG�RXW�

:H�FHUWDLQO\�ZRXOG�QRW�DJUHH�WR�UHIOHFW�WKRVH�>ODERXU@�VWDQGDUGV�ULJLGO\�LQ
RXU�OHJLVODWLRQV�DV�WKLV�ZLOO�VWLIOH�HFRQRPLF�JURZWK��UHVXOWLQJ�LQ�WKH�HYHQWXDO
GLVSODFHPHQW�RI�ZRUNHUV
��1HZ�6WUDLW�7LPHV������������,Q�DGGLWLRQ��PDQ\�RI
WKH�FRXQWULHV�SRWHQWLDOO\�DIIHFWHG�E\�VXFK�D� VRFLDO� FODXVH� FRQWHQG� WKDW� WKH
KXPDQLWDULDQ� FODLPV� DUH� VLPSO\� D� JXLVH� IRU� SURWHFWLRQLVW� SROLFLHV�� ,QGLD
V
IRUPHU�3ULPH�0LQLVWHU�3��9��1��5DR�VWDWHG�� 
6XFK�FDXVHV�>ODERU�VWDQGDUGV@
FRXOG� EHFRPH� DQ� DOLEL� IRU� UDLVLQJ� SURWHFWLRQLVW� WUDGH� EDUULHUV
� �(FRQRPLVW
����������

0DQ\�LQWHUQDWLRQDO�RUJDQL]DWLRQV�GHDOLQJ�ZLWK�WUDGH�LVVXHV�KDYH�VLGHG�ZLWK
GHYHORSLQJ� FRXQWULHV��2QH�RI� WKH� FRQFOXVLRQV� RI� WKH�:RUOG�%DQN
V�:RUOG
'HYHORSPHQW� 5HSRUW� ������:RUNHUV� LQ� DQ� ,QWHJUDWLQJ� :RUOG� LV� WKDW� 
WKH
FRVWV� RI� WU\LQJ� WR� OLQN� QDWLRQDO� ODERXU� VWDQGDUGV� WR� LQWHUQDWLRQDO� WUDGH
UHODWLRQV�ZLOO� DOPRVW� FHUWDLQO\�RXWZHLJK�DQ\�EHQHILWV
��7KH�:72
V� IRUPHU
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'LUHFWRU�*HQHUDO��5HQDWR�5XJJLHUR��FRQFXUUHG�ZLWK� WKH�YLHZSRLQW�� VWDWLQJ

8VLQJ� WUDGH� UHVWULFWLRQV� WR� HQIRUFH� ODERXU� VWDQGDUGV� ZRXOG� QRW� RQO\� EH
VXVFHSWLEOH� WR� SURWHFWLRQLVW� DEXVH� EXW� FRXOG�� E\� UHGXFLQJ� WKHLU� HFRQRPLF
JURZWK�� DOVR� UHGXFH� WKH� DELOLW\� RI� ORZ� LQFRPH� FRXQWULHV� WR� DIIRUG� EHWWHU
ODERXU� VWDQGDUGV
� �%1$� 0DQDJHPHQW� %ULHILQJ� ������ ����� 7KH� ,/2� HYHQ
UHFRJQL]HV�D�VHULRXV�GLVDGYDQWDJH�LQ�XVLQJ�QHJDWLYH�HFRQRPLF�LQFHQWLYHV�LQ
HQFRXUDJLQJ� ODERXU� VWDQGDUGV� LQ� FRXQWULHV�� 7KH� ,/2� DUJXHV� WKDW�� LQ� FDVHV
VXFK�DV�FKLOG�ODERXU��WKH�SROLF\�PD\�KDYH�WKH�
HIIHFW�RI�GULYLQJ�FKLOG�ODERXU
XQGHUJURXQG�� IXUWKHU� LQWR� WKH� VKDGRZV� DQG� LQWR� HYHQ� PRUH� XQUHJXODWHG
VHFWRUV
��1DWLRQDO�-RXUQDO�����������

,Q� FRQWUDVW�� ODERXU� XQLRQV� LQ� LQGXVWULDO� FRXQWULHV� KDYH� FRQVLVWHQWO\
DGYRFDWHG� D� VRFLDO� FODXVH� OLQNHG� WR� LQWHUQDWLRQDO� WUDGH� QHJRWLDWLRQV�� )RU
H[DPSOH��LQ�WKH�8QLWHG�6WDWHV�DIWHU�WKH�UHOHDVH�RI�WKH�:RUOG�%DQN
V�:RUOG
'HYHORSPHQW�5HSRUW�������WKH�$PHULFDQ�)HGHUDWLRQ�RI�/DERU�DQG�&RQJUHVV
RI�,QGXVWULDO�2UJDQL]DWLRQV�FULWLFL]HG�WKH�:RUOG�%DQN
V�UHFRPPHQGDWLRQ�RI
GLYRUFLQJ� WUDGH� IURP� ODERXU�PDUNHW� LVVXHV�� 2Q� WKH� LVVXHV� RI�0H[LFR� DQG
&KLOH
V�LQFOXVLRQ�LQ�WKH�1RUWK�$PHULFDQ�)UHH�7UDGH�$JUHHPHQW� WUHDW\�� WKH
$PHULFDQ� )HGHUDWLRQ� RI� /DERU� DQG� &RQJUHVV� RI� ,QGXVWULDO� 2UJDQL]DWLRQV
DQG� WKH� &DQDGLDQ� /DERXU� &RQIHUHQFH� KDYH� EHHQ� H[WUHPHO\� YRFDO� LQ
HQGRUVLQJ�WKH�LQFOXVLRQ�RI�YDULRXV�ODERXU�PDUNHW�UHJXODWLRQV�LQWR�WKH�WUDGH
WUHDW\�

7KH�HFRQRPLF� OLWHUDWXUH�DOVR�YDULHV�ZLGHO\� LQ� LWV�RSLQLRQV�RQ� WKH� LVVXH�RI
LQFRUSRUDWLQJ�D�VRFLDO�FODXVH�LQWR�WUDGH�QHJRWLDWLRQV��%KDJZDWL�������������
KDV�DUJXHG�DJDLQVW� D� VRFLDO� FODXVH�RQ� WKH�JURXQGV� WKDW�SURSRVDOV� IRU� VXFK
FODXVHV� DUH� XVXDOO\� DV\PPHWULFDOO\� VWDFNHG� DJDLQVW� GHYHORSLQJ� FRXQWULHV�
WKHUHIRUH� EHWUD\LQJ� D� SURWHFWLRQLVW� LQWHQW� RU� GHVLJQ�� ,QVWHDG�� DOWHUQDWLYH�
PRUH� HIILFLHQW� ZD\V� RI� VSHQGLQJ� IRU� EHWWHU� VWDQGDUGV� DUH� GHVLUDEOH� DQG
VKRXOG� EH� XVHG�� &DVHOOD� ������� DUJXHV� WKDW� PDQ\� VWDQGDUGV�� OLNH� FKLOG
ODERXU�VWDQGDUGV��DUH�VLPLODU�WR�SXEOLF�JRRGV��EHFDXVH�WKH�EHQHILWV�VSLOO�RYHU
WR� WKH� HQWLUH� FRPPXQLW\�� 7KHUHIRUH�� GLIIHUHQFHV� LQ� VWDQGDUGV� DPRQJ
FRXQWULHV�UHIOHFW�GLYHUVH�SUHIHUHQFHV�DQG�LQFRPHV��=KDQJ��������HFKRHV�WKLV
UHVXOW�E\�VKRZLQJ�WKDW�LQFUHDVHG�LQFRPH�WKURXJK�IUHH�WUDGH�QDWXUDOO\�EULQJV
DERXW�KLJKHU�VWDQGDUGV�LQ�GHYHORSLQJ�FRXQWULHV�

%\� FRQWUDVW�� 5RGULN� ������� SURSRVHV� WKH� FUHDWLRQ� RI� D� JOREDO� 
VRFLDO�
VDIHJXDUGV�FODXVH
��ZKLFK�ZRXOG�SURYLGH�DGKHUHQFH�WR�D�
ZLGHO\�KHOG�HWKLFDO
VWDQGDUG�RU� VRFLDO� SUHIHUHQFH
�� ,Q� D� VLPLODU� YHLQ�� )LHOGV� ������� FDOOV� IRU� D
GLVWLQFWLRQ�EHWZHHQ�ODERXU�ULJKWV��ZKLFK�VKRXOG�EH�UHTXLUHG�LQWHUQDWLRQDOO\
EHFDXVH� WKH\� DUH� EDVLF�KXPDQ� ULJKWV�� DQG� ODERXU� VWDQGDUGV��ZKLFK� VKRXOG
QRW�EH�VXEMHFW�WR�KDUPRQL]DWLRQ�
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)UHHPDQ� ������� WDNHV�D� VOLJKWO\�GLIIHUHQW� WDFN�RQ� WKH�GHEDWH�� DUJXLQJ� WKDW
LQWHUFRXQWU\� HTXLW\� FDQ� EH� LPSURYHG� E\� SURYLGLQJ� LQIRUPDWLRQ� WR
FRQVXPHUV� DERXW� ODERXU� FRQGLWLRQV� LQ� YDULRXV� FRXQWULHV�� ,QIRUPHG
FRQVXPHUV�DGMXVW�WKHLU�GHPDQGV�LQ�DFFRUG�ZLWK�WKHLU�WDVWH�IRU�ODERXU�PDUNHW
FRQGLWLRQV� LQ� RWKHU� FRXQWULHV�� 7KLV� 
ODEHOOLQJ
� DOWHUQDWLYH�� ZKLFK� DOVR� ZDV
VXJJHVWHG� IRU� HQYLURQPHQWDO� FRQFHUQV�� KDV� UHFHLYHG� VHULRXV� FRQVLGHUDWLRQ
LQ� WKH� 86� &RQJUHVV�� ZKHUH� LQ� 1RYHPEHU� ����� 6HQDWRU� 7RP� +DUNLQ
LQWURGXFHG�D�ELOO�WR�FDUU\�RXW�VXFK�PHDVXUHV�

$Q� LPSRUWDQW�TXHVWLRQ� UDLVHG�E\� WKHVH�GHEDWHV� LV�ZKHWKHU� LPSOHPHQWDWLRQ
RI� VWDQGDUGV� FDQ� KDYH� VWUDWHJLF� EHQHILWV� IRU� LQGXVWULDO� FRXQWULHV�� $W� ILUVW�
DQVZHUV�WR�WKLV�TXHVWLRQ�VHHP�WR�H[LVW��2QH�SRVVLEOH�UHDVRQ�WKDW�LQGXVWULDO
FRXQWULHV� FDOO� IRU� ODERXU� VWDQGDUGV� DEURDG� LV� WKDW� WKHVH� FRXQWULHV� ZLVK� WR
DUWLILFLDOO\�SURWHFW� WKHLU�FRPSHWLWLYHQHVV�LQ�ODERXU�LQWHQVLYH�JRRGV� WKDW�DUH
SURGXFHG� LQGXVWULDOO\�� VXFK� DV� WH[WLOHV�� 3HUKDSV� WKH� OHVV� VWUDLJKWIRUZDUG
TXHVWLRQ� LV� ZK\�� LQ� D� FOLPDWH� RI� WUDGH� QHJRWLDWLRQV�� ZRXOG� LQGXVWULDO
FRXQWULHV�FKRRVH�WR�LPSRVH�LQGXVWULDO� ODERXU�VWDQGDUGV��ZKLFK�SULPD�IDFLH
LQFXU�LQGXVWULDO�FRVWV�E\�FUHDWLQJ�GLVWRUWLRQV�LQ�WKH�ODERXU�PDUNHW��&RXOG�WKH
DGRSWLRQ�RI�DQ�LQGXVWULDO�ODERXU�VWDQGDUG�LPSURYH�ZHOIDUH�IRU�DQ�LQGXVWULDO
FRXQWU\� WKURXJK� WKH� SROLF\
V� HIIHFW� RQ� WKH� LQWHUQDWLRQDO� WUDGH� PDUNHW"� ,Q
DGGLWLRQ��RQFH�VXFK�D�SROLF\� LV� LQVWLWXWHG��ZKDW�SRVVLEOH�JDLQV�DUH� WKHUH� LQ
HQFRXUDJLQJ�WKH�HVWDEOLVKPHQW�RI�VWDQGDUGV�DEURDG"

7KLV� SDSHU� DQDO\VHV� WKHVH� TXHVWLRQV� DQG� SUHVHQWV� PHFKDQLVPV� WKURXJK
ZKLFK� SURWHFWLRQLVW� JRDOV� PD\� OHDG� DQ� LQGXVWULDO� FRXQWU\� WR� PDLQWDLQ� D
ODERXU� VWDQGDUG�GRPHVWLFDOO\�� DV�ZHOO� DV� WR� DGYRFDWH� VWDQGDUGV� DPRQJ� LWV
WUDGLQJ�SDUWQHUV��)RU�SXUSRVHV�RI�H[SRVLWLRQ��ODERXU�VWDQGDUGV�LQ�LQGXVWULDO
FRXQWULHV�DUH�PRGHOOHG�DV�PLQLPXP�ZDJH�SROLFLHV��ZKLOH�ODERXU�VWDQGDUGV
IRU�GHYHORSLQJ�FRXQWULHV��WKH�WUDGLQJ�SDUWQHUV��DUH�UHSUHVHQWHG�DV�UHGXFWLRQV
LQ� ODERXU� VXSSO\�� IRU� H[DPSOH�� SROLFLHV� DEROLVKLQJ� FKLOG� ODERXU�� EDQQLQJ
IRUFHG�SULVRQ� ODERXU�� DQG� VR� IRUWK��%UHFKHU� �����D�� ����E�� ILUVW� DQDO\VHG
WKH�HIIHFWV�RI�D�PLQLPXP�ZDJH�SROLF\�RQ� LQWHUQDWLRQDO� WUDGH��DQG�VKRZHG
WKDW� WKH� XQLODWHUDO� WDULII� SROLF\� RI� D� FRXQWU\� PD\� EH� GLIIHUHQW� ZLWK� D
PLQLPXP�ZDJH�SROLF\��7KLV�SDSHU�EXLOGV�RQ�%UHFKHU
V�DQDO\VLV�E\�ORRNLQJ
DW� WKH� ELODWHUDO� WDULII� HTXLOLEULXP�� WKDW� LV�� ZKDW� KDSSHQV�ZKHQ� WKH� WUDGLQJ
SDUWQHU� UHDFWV� WR� WKH� LQGXVWULDO� FRXQWU\
V� ODERXU� VWDQGDUG�� ,Q� WKH� VSLULW� RI
-RKQVRQ
V�����������WDULII�ZDU�HTXLOLEULXP��ZKHUH�ERWK�FRXQWULHV�DUH�ZRUVH
RII� FRPSDUHG� WR� IUHH� WUDGH�� WKH� DQDO\VLV� DOORZV� IRU� VWUDWHJLF� LQWHUDFWLRQ
EHWZHHQ�FRXQWULHV�
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��� 7KH�WDULII�ZDU�PRGHO

:H�XVH�D�VWDQGDUG�WZR�FRXQWU\� WUDGH�PRGHO�ZLWK� WZR�FRXQWULHV�� ,QGXVWULDO
DQG� 'HYHORSLQJ�� ZKLFK� KDYH� VLPLODU� SURGXFWLRQ� DQG� FRQVXPSWLRQ
VWUXFWXUHV�� $Q� DVWHULVN� ��� LQGLFDWHV� WKH� GHYHORSLQJ� FRXQWU\
V� YDULDEOHV�
%RWK� FRXQWULHV� SURGXFH� WZR� JRRGV�� FORWK� DQG� FRPSXWHUV�� DQG� WKH� WZR
LQGXVWULHV� XVH� FDSLWDO� DQG� ODERXU�� 7KH� IDFWRUV� RI� SURGXFWLRQ� DUH� SHUIHFWO\
PRELOH� EHWZHHQ� VHFWRUV�ZLWKLQ� D� FRXQWU\�� EXW� QRW� EHWZHHQ� FRXQWULHV�� DQG
ERWK�HFRQRPLHV�DUH�SHUIHFWO\�FRPSHWLWLYH�ZLWK�FRQVWDQW�UHWXUQV�WR�VFDOH�LQ
SURGXFWLRQ�� 3UHIHUHQFHV� DQG� SURGXFWLRQ� WHFKQRORJLHV� DUH� DVVXPHG� WR� EH
ZHOO�EHKDYHG�DQG�WR�KDYH�VWDQGDUG�SURSHUWLHV��7KH�WZR�JRRGV�PRYH�IUHHO\
EHWZHHQ�WKH�WZR�FRXQWULHV��DQG�HDFK�FRXQWU\�KDV�WKH�DELOLW\�WR�SODFH�DQ�DG
YDORUHP�LPSRUW�WD[�

%RWK� FRXQWULHV� VKDUH� LGHQWLFDO� SURGXFWLRQ� WHFKQRORJLHV�� DQG� WKH� LQGXVWULDO
FRXQWU\�LV�UHODWLYHO\�FDSLWDO�DEXQGDQW�DQG�WKXV�LPSRUWV�WKH�ODERXU�LQWHQVLYH
JRRG�� FORWK�� 7KH� GHYHORSLQJ� FRXQWU\� LV� UHODWLYHO\� ODERXU�DEXQGDQW� DQG
LPSRUWV�WKH�UHODWLYHO\�FDSLWDO�LQWHQVLYH�JRRG��FRPSXWHUV��7KH�FRXQWULHV
�DG
YDORUHP� WDULIIV� RQ� WKHLU� LPSRUWDEOH� JRRG� DUH� UHSUHVHQWHG� E\� t DQG� t�� )RU
WKH� DQDO\VLV�� ZH� DVVXPH� WKDW� 'HYHORSLQJ� KDV� VRPH� DELOLW\� WR� LPSDFW� RQ
ZRUOG�SULFHV�WKURXJK�WUDGH�

-RKQVRQ� ����������� XSGDWHG� E\� 0D\HU� ������� DQG� 'L[LW� �������� VKRZHG
WKDW�ERWK� FRXQWULHV
�ZHOIDUH� �9��9� �� FDQ�EH� VROYHG�VLPSO\� LQ� WHUPV�RI� WKH
WDULII� OHYHOV�� 9�t�t�� DQG� 9�t�t��� ,QGXVWULDO� ZLOO� VHW� t� WR� RSWLPL]H� LWV
ZHOIDUH��JLYHQ�DQ\�OHYHO�RI�'HYHORSLQJ
V�WDULII��$�GHULYDWLRQ�RI�WKH�RSWLPDO
WDULII�UHDFWLRQ�IXQFWLRQV�IRU�D�&REE�'RXJODVV�SURGXFWLRQ�DQG�SUHIHUHQFHV�LV
SUHVHQWHG�LQ�WKH�DSSHQGL[��7KH�JUDSKLFDO�UHODWLRQVKLS�EHWZHHQ�WKH�LQGXVWULDO
FRXQWU\
V�ZHOIDUH�DQG�WKH�YDULRXV�WDULII�OHYHOV�LV�LQGLFDWHG�LQ�)LJXUH���

,QGLIIHUHQFH�FXUYHV��,��RYHU�YDULRXV�WDULII�EXQGOHV�IRU�WKH�LQGXVWULDO�FRXQWU\
DUH�JUDSKHG�ZLWK�KLJKHU� VXEVFULSWV� LQGLFDWLQJ�KLJKHU� OHYHOV�RI�XWLOLW\��7KH
LQGXVWULDO�FRXQWU\
V�WDULII�UHDFWLRQ�FXUYH�5�t,t��SORWV�WKH�RSWLPDO�,QGXVWULDO
WDULII�JLYHQ�WKH�RWKHU�FRXQWU\
V�WDULII�OHYHO��,I�WKH�GHYHORSLQJ�FRXQWU\
V�WDULII
LV� VHW� DW� ]HUR�� ,QGXVWULDO� UHDOL]HV� LWV� KLJKHVW� ZHOIDUH� SRVVLEOH� E\� VHWWLQJ� D
WDULII�DW�t0�
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FIGURE 1
INDUSTRIAL’S OPTIMAL TARIFF REACTION FUNCTION

'HULYLQJ�D�VLPLODU�WDULII�UHDFWLRQ�FXUYH�IRU�WKH�GHYHORSLQJ�FRXQWU\�5�t,t��
ZH� FDQ� FRPELQH� WKH� WZR� WDULII�UHDFWLRQ� FXUYHV�� )LJXUH� ��� WR� ILQG� WKH
&RXUQRW�1DVK��HTXLOLEULXP�RI�WKH�WDULII�JDPH�DW��tQ�

�tQ���$W�WKLV�SRLQW��ERWK
FRXQWULHV�KDYH�UHDFKHG�D�
SULVRQHU
V�GLOHPPD
�HTXLOLEULXP��(DFK�FRXQWU\��E\
LQGLYLGXDOO\�DWWHPSWLQJ�WR�LPSURYH�LWV�RZQ�WHUPV�RI�WUDGH��KDYH�PDGH�ZRUOG
ZHOIDUH�ZRUVH�

FIGURE 2
COURNOT-NASH TARIFF-WAR EQUILIBRIUM

������������������������������������������

��$�&RXUQRW�1DVK�HTXLOLEULD�LQ�WDULIIV��$OWKRXJK�SULFHV�DUH�VHW�DV�LQ�%HUWUDQG�(TXLOLEULD�
LW�KDV�DQ�H[DFW�FRXQWHUSDUW�LQ�TXDQWLWLHV�

t
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$QRWKHU� SRVVLEOH� WDULII� HTXLOLEULXP� LV� D� 6WDFNHOEHUJ� RXWFRPH�� ZKHUH� WKH
LQGXVWULDO�FRXQWU\�FKRRVHV�WKH�WDULII�OHYHO�WKDW�PD[LPL]HV�LWV�ZHOIDUH�DORQJ
'HYHORSLQJ
V� WDULII�UHDFWLRQ� FXUYH�� ,Q� )LJXUH� ��� WKLV� SRVVLELOLW\� LV
UHSUHVHQWHG�E\�WKH�WDULII�EXQGOH��tV�tV��

FIGURE 3
STACKELBERG EQUILIBRIUM

8QGHU� WKLV� RXWFRPH�� ,QGXVWULDO
V� FRPPLWPHQW� WR� D� KLJKHU� WDULII� IRUFHV� WKH
GHYHORSLQJ� FRXQWU\� WR� GURS� LWV� WDULIIV� �FRPSDUHG� WR� WKH� &RXUQRW�1DVK
HTXLOLEULXP���$W�WKH�6WDFNHOEHUJ�SRLQW��ZHOIDUH�IRU�WKH�LQGXVWULDO�FRXQWU\�LV
KLJKHU� FRPSDUHG� ZLWK� WKH� RULJLQDO� &RXUQRW�1DVK� HTXLOLEULXP�
8QIRUWXQDWHO\�� EHFDXVH� WKLV� WDULII� EXQGOH� LV� QRW� RQ� ,QGXVWULDO
V� UHDFWLRQ
FXUYH�� WKH� VLWXDWLRQ� WKDW� ,QGXVWULDO� ZLOO� FRPPLW� WR� LPSRVLQJ� tV� LV� QRW
FUHGLEOH��,I�ZH�DVVXPH�QRQ�6WDFNHOEHUJ�EHKDYLRXU�WKHQ�RQFH�WKH�GHYHORSLQJ
FRXQWU\�KDV�VHW�LWV�WDULIIV�DW�t*

V��WKH�LQGXVWULDO�FRXQWU\�ZLOO�ILQG�LW�RSWLPDO�WR
GHYLDWH�WR�WDULII�OHYHO�tV
�

��� 7KH�PLQLPXP�ZDJH�PRGHO

/DERXU� VWDQGDUGV� LQ� WKH� LQGXVWULDO� FRXQWU\� DUH� PRGHOOHG� E\� D� PLQLPXP
ZDJH�SROLF\��7KH�VWDQGDUG�QRW�RQO\�UHSUHVHQWV�PLQLPXP�ZDJH�SROLFLHV�SHU
VH��EXW�FDQ�EH�LQWHUSUHWHG�DV�DQ\�ODERXU�PDUNHW�UHJXODWLRQ�WKDW�FDXVHV�SULFH
ULJLGLWLHV�LQ�WKH�LQGXVWULDO�ODERXU�PDUNHW��VXFK�DV�UHVWULFWLRQV�RQ�KLULQJ�DQG
ILULQJ�� ZDJH� LQGH[LQJ�� DQG� VR� IRUWK�� :H� DVVXPH� WKURXJKRXW� WKDW� WKH
PLQLPXP�ZDJH�SROLF\�KROGV�LQ�ERWK�VHFWRUV�RI�WKH�HFRQRP\�DQG�IL[HV� WKH
UHDO�PDUJLQDO�SURGXFW�RI� ODERXU�DERYH� WKH� UDWH� WKDW�ZRXOG�SUHYDLO�ZLWKRXW
WKH�SROLF\�

t

t*

tV*
tV

,�t,t�
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$V� %UHFKHU� �����D�� ����E�� VKRZV�� D� PLQLPXP� ZDJH� LQ� WKH� LQGXVWULDO
FRXQWU\� UDLVHV� WKH� UHODWLYH�SULFH� RI� FORWK� DQG� IL[HV� WKH� RWKHU� SULFHV� LQ� WKH
HFRQRP\��EHFDXVH�ILUPV�PXVW�HDUQ�]HUR�SURILWV�XQGHU�SHUIHFW�FRPSHWLWLRQ�
3URGXFWLRQ� RI� FORWK� GHFOLQHV� GXH� WR� WKH� KLJKHU� FRVW� RI� ODERXU�� ,I� SURGXFW
SULFHV�ZHUH�DQ\�ORZHU�WKDQ�WKH�SULFH�LPSOLFLWO\�VHW�E\�WKH�PLQLPXP�ZDJH�
WKHQ�SURGXFWLRQ�RI�ERWK�JRRGV�LQ� WKH�HFRQRP\�ZRXOG�QRW�EH�SRVVLEOH��$OO
WKH� ILUPV� ZRXOG� VZLWFK� WR� SURGXFWLRQ� RI� FRPSXWHUV�� ,Q� WKH� LQWHUQDWLRQDO
PDUNHW�� WKH�PLQLPXP�ZDJH�IODWWHQV� ,QGXVWULDO
V� LPSRUW�GHPDQG�FXUYH�DW� D
SULFH�GHWHUPLQHG�E\�WKH�OHYHO�RI�WKH�ZDJH�

)LJXUH���UHYHDOV�WKDW�WKH�PLQLPXP�ZDJH�UDLVHV�WKH�LQWHUQDWLRQDO�SULFH�IURP
S� WR�S
�� 7KLV� LQFUHDVH� LQ� WKH�ZRUOG� SULFH� WUDQVODWHV� LQWR� D� GHWHULRUDWLRQ� RI
,QGXVWULDO
V� WHUPV�RI� WUDGH�DQG�DQ� LQFUHDVH� LQ� WKH� WRWDO�TXDQWLW\� WUDGHG��$V
WKH�PLQLPXP�ZDJH�ULVHV�� WKH�UHODWLYH�SULFH� LQ� WKH�ZRUOG�PDUNHW� LQFUHDVHV�
DQG�WKH�DPRXQW�LPSRUWHG�IURP�WKH�GHYHORSLQJ�FRXQWU\�LQFUHDVHV�

FIGURE 4
EFFECT OF A MINIMUM WAGE ON TRADE

7KH�ODERXU�VWDQGDUG�LQ�WKH�LQGXVWULDO�FRXQWU\��WKHUHIRUH��DFWV�HVVHQWLDOO\�DV
DQ�LPSRUW�VXEVLG\�SROLF\��LQFUHDVLQJ�LPSRUWV�ZKLOH�GHWHULRUDWLQJ�,QGXVWULDO
V
WHUPV�RI� WUDGH�� ,Q� WHUPV�RI�ZHOIDUH�� WKH�PLQLPXP�ZDJH�SROLF\�RQO\� KXUWV
WKH� LQGXVWULDO� FRXQWU\� EHFDXVH� LW� FUHDWHV� XQHPSOR\PHQW� ZKLOH
VLPXOWDQHRXVO\�ZRUVHQLQJ�WKH�FRXQWU\
V�WUDGH�SRVLWLRQ��)URP�D�SURWHFWLRQLVW
SRLQW�RI�YLHZ��VXFK�D�VWDQGDUG��E\�LWVHOI��ZRXOG�EH�FRPSOHWHO\�XQGHVLUDEOH
EHFDXVH�LW�GHFUHDVHV�SURGXFWLRQ�RI�WKH�LPSRUW�FRPSHWLQJ�JRRG��FORWK��

5HODWLYH�SULFH
RI�FORWK

4XDQWLW\�WUDGHG�RI�FORWK

'HYHORSLQJ
H[SRUW�VXSSO\

,QGXVWULDO�LPSRUW�GHPDQG
ZLWKRXW�PLQLPXP�ZDJH

,QGXVWULDO�LPSRUW�GHPDQG
ZLWK�PLQLPXP�ZDJH
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%\�LQWURGXFLQJ�D�GLVWRUWLRQDU\�PLQLPXP�ZDJH�SROLF\�OLNH�WKH�RQH�LQ�VHFWLRQ
���� LQWR� D� WDULII�ZDU� VLWXDWLRQ�� ZH� IXQGDPHQWDOO\� DOWHU� WKH� LQWHUQDWLRQDO
HTXLOLEULXP�DQG�FUHDWH�D�VLWXDWLRQ�ZKHUH� WKH�SROLF\�EHFRPHV�GHVLUDEOH� IRU
DQ�LQGXVWULDO�FRXQWU\�

��� (IIHFW�RI�D�PLQLPXP�ZDJH�RQ�LQGXVWULDO
V�WDULII�UHDFWLRQ�IXQFWLRQ

:H�EHJLQ� WKH� DQDO\VLV� E\� DVVXPLQJ� WKDW� WZR� FRXQWULHV� DUH� LQLWLDOO\� LQ� WKH
WUDGLQJ� VFHQDULR� GHVFULEHG� DERYH� LQ� VHFWLRQ� ����� %HFDXVH� ERWK� FRXQWULHV
KDYH� WKH� DELOLW\� WR� VHW� WDULIIV�� WKH� FRXQWULHV� ZLOO� VHW� WDULIIV� LQ� WKHLU� RZQ
LQWHUHVWV�VR�WKDW�WKH\�DUH�DW�WKH�-RKQVRQ�1DVK�HTXLOLEULXP��)URP�WKLV�LQLWLDO
WDULII�ZDU� HTXLOLEULXP� ZKHUH� QR� LQWHUQDO� GLVWRUWLRQV� H[LVW�� VXFK� DV� ODERXU
VWDQGDUGV��ZH�DVVXPH�WKH�LQGXVWULDO�FRXQWU\�LPSOHPHQWV�D�PLQLPXP�ZDJH�

:H�DVVXPH�WKDW�,QGXVWULDO�FDQ�VHW�LWV�PLQLPXP�ZDJH�DW�DQ\�OHYHO�EHWZHHQ
WKH�ZDJH�WKDW�SUHYDLOV�XQGHU�IUHH�WUDGH��Z)���IRU�H[DPSOH��LI�ERWK�FRXQWULHV

WDULII�ZHUH�VHW�WR�]HUR��DQG�WKH�ZDJH�WKDW�SUHYDLOV�LQ�,QGXVWULDO�XQGHU�DXWDUN\
�Z$���&RPSDUHG�WR�DXWDUN\��WKH�LQWURGXFWLRQ�RI�WUDGH�ZLOO�OHDG�WR�D�GHFUHDVH
LQ�WKH�SULFH�RI�FORWK�DQG�D�VLPXOWDQHRXV�GHFUHDVH�LQ�WKH�LQGXVWULDO�FRXQWU\
V
ZDJH��7KXV��WKH�DXWDUN\�ZDJH�ZLOO�EH�KLJKHU�WKDQ�WKH�ZDJH�SUHYDLOLQJ�XQGHU
IUHH�WUDGH��Z)���Z$�

7KHVH�ERXQGDULHV�DUH�FKRVHQ�IRU�WKH�PLQLPXP�ZDJH�EHFDXVH��LI�LW�ZHUH�VHW
EHORZ�Z)��WKH�ZDJH�ZRXOG�QRW�EH�ELQGLQJ�XQGHU�IUHH�WUDGH��ZKLOH�D�ZDJH�VHW
KLJKHU� WKDQ�Z$�ZRXOG�LQGXFH� WKH�FRXQWU\� WR�FXW�RII� WUDGH�FRPSOHWHO\��7KH
PLQLPXP�ZDJH�LV�VHW�LQ�WHUPV�RI�WKH�QXPHUDLUH�JRRG��ZKLFK�LQ�WKLV�FDVH�LV
WKH�LQGXVWULDO�SULFH�RI�WKH�FDSLWDO�LQWHQVLYH��H[SRUWHG��JRRG�LQ�WKH�LQGXVWULDO
FRXQWU\�

3URSRVLWLRQ� ��� ,Q� WKH� IDFH� RI� D� ELQGLQJ� ,QGXVWULDO�PLQLPXP�ZDJH�� WKH
RSWLPDO�UHVSRQVH�IRU�D�FDSLWDO�DEXQGDQW�FRXQWU\�LV�WR�VHW�D�WDULII�MXVW�KLJK
HQRXJK� WR�DOOHYLDWH� WKH�XQHPSOR\PHQW�GLVWRUWLRQ�FUHDWHG�E\� WKH� ODERXU
VWDQGDUG�

3URRI��%HFDXVH�,QGXVWULDO�SULFHV�DUH�IL[HG�E\�WKH�OHYHO�RI�WKH�PLQLPXP
ZDJH�� DQ\� LQFUHDVH� LQ� WKH� LPSRUW� WDULII� ZLOO� LQFUHDVH� ,QGXVWULDO� ODERXU
GHPDQG� E\� SODFLQJ� XSZDUG� SUHVVXUH� RQ� WKH� VKDGRZ� ZDJH� LQ� WKH
HFRQRP\��EXW�ZLOO�QRW�FKDQJH�,QGXVWULDO�SULFHV��:LWK�FRQVWDQW�SULFHV��WKH
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XVXDO�FRQVXPSWLRQ�DQG�SURGXFWLRQ�GLVWRUWLRQV�FDXVHG�E\�D� WDULII�GR�QRW
RFFXU�� VR� LQFUHDVHV� LQ� WKH� WDULII� UHGXFH� XQHPSOR\PHQW�� EXW� GR� QRW
LPSRVH�DQ\�DGGLWLRQDO�FRVWV�RQ� WKH�HFRQRP\��7KHUHIRUH�� WKH� WDULII�ZLOO
EH� VHW� DW� D� OHYHO� ZKHUH� LW� LV� MXVW� KLJK� HQRXJK� WR� EULQJ� DERXW� IXOO
HPSOR\PHQW�LQ�WKH�FRXQWU\��$W�WKLV�OHYHO�RI�WKH�WDULII��WKH�VKDGRZ�ZDJH
LV� HTXDO� WR� WKH�PLQLPXP�ZDJH�� DQG� WKH�PLQLPXP�ZDJH� UHJLPH� LV� MXVW
EDUHO\�ELQGLQJ�

$� WDULII� KLJKHU� WKDQ� WKLV� IXOO� HPSOR\PHQW� OHYHO� ZRXOG� QRW� EH� RSWLPDO
EHFDXVH�LW�ZRXOG�UDLVH�WKH�PDUNHW�ZDJH�DERYH�WKH�OHYHO�RI�WKH�PLQLPXP
ZDJH��DQG� WKH�FRXQWU\�ZRXOG�RQFH�DJDLQ�EH�EDFN� LQ� WKH�QRQ�PLQLPXP
ZDJH�UHJLPH��%HFDXVH�WKLV�OHYHO�RI�WKH�WDULII�ZDV�QRW�RSWLPDO�ZLWKRXW�WKH
PLQLPXP�ZDJH��LW�FDQQRW�EH�RSWLPDO�QRZ�

,Q�)LJXUH����ZH�VHH�D�JUDSKLFDO�GHPRQVWUDWLRQ�RI�WKLV�SURRI��7KH�PLQLPXP
ZDJH� SXVKHV� SURGXFWLRQ� LQVLGH� WKH� SURGXFWLRQ� SRVVLELOLW\� IURQWLHU� RI� WKH
LQGXVWULDO� FRXQWU\� �SRLQW� $��� $W� WKH� UHODWLYH� SULFH� GHWHUPLQHG� E\� WKH
PLQLPXP�ZDJH�� S Z� � �� FRQVXPSWLRQ�RFFXUV� DW� SRLQW� �D���:LWK�KRPRWKHWLF
GHPDQG�� ZH� FDQ� DOVR� GUDZ� WKH� FRQVXPSWLRQ� UD\� DVVRFLDWHG� ZLWK� WKHVH
SULFHV��a[ ��ZS @�

FIGURE 5
EFFECT OF A MINIMUM WAGE ON INDUSTRIAL’S PRODUCTION

POSSIBILITIES FRONTIER
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EHFDXVH� ,QGXVWULDO
V� GRPHVWLF� SULFHV� DUH� IL[HG�E\� WKH�PLQLPXP�ZDJH�� WKH
WDULII�RQO\�OHDGV�WR�D�UHGXFWLRQ�LQ�WKH�UHODWLYH�ZRUOG�SULFH��7KH�ORZHU�ZRUOG
SULFH�RI�FORWK�UHVXOWV�LQ�D�GHFUHDVH�LQ�WKH�GHYHORSLQJ�FRXQWU\
V�H[SRUWV��$W
WKH� VDPH� WLPH�� ,QGXVWULDO
V� UHODWLYH� GHPDQG� IRU� FORWK� UHPDLQV� XQFKDQJHG
EHFDXVH� ,QGXVWULDO� SULFHV� DUH� IL[HG�� 7KHUHIRUH�� WKH� LQGXVWULDO� FRXQWU\
FRPSHQVDWHV� IRU� WKH� UHGXFWLRQ� LQ� LPSRUWV� E\� LQFUHDVLQJ� ,QGXVWULDO
SURGXFWLRQ� RI� WKH� JRRG�� $� KLJKHU� DQG� KLJKHU� OHYHO� RI� WKH� WDULII� VKLIWV
,QGXVWULDO� SURGXFWLRQ� DQG� FRQVXPSWLRQ� XQWLO� WKH\� DUH� DW� SRLQWV� %� DQG� E�
UHVSHFWLYHO\�

7KH� PLQLPXP� ZDJH� FDXVHV� D� VKLIW� LQ� ,QGXVWULDO
V� WDULII�UHDFWLRQ� IXQFWLRQ
�)LJXUH����VXFK�WKDW�LQ�WKH�SUHVHQFH�RI�DQ�HIIHFWLYH�PLQLPXP�ZDJH�OHYHO�IRU
FHUWDLQ�UDQJHV�RI�t��t�LV�KLJKHU��,I�WKH�PLQLPXP�ZDJH�LV�VHW�DW�WKH�OHYHO�Z)�
WKH� WDULII�UHDFWLRQ� IXQFWLRQ� LV� WKH� VDPH� DV� WKH� RQH� GHULYHG� LQ� VHFWLRQ� ���
DERYH� EHFDXVH�� ZLWK� DQ\� SRVLWLYH� WDULII�� WKH� SROLF\� ZLOO� QR� ORQJHU� EH
ELQGLQJ��:LWK� D� PLQLPXP�ZDJH� KLJKHU� WKDQ� WKLV� OHYHO�� ZH� KDYH� VHHQ� LQ
SURSRVLWLRQ���WKDW�WKH�RSWLPDO�LQGXVWULDO�WDULII�ZLOO�EH�KLJKHU�

FIGURE 6
EFFECT OF A MINIMUM WAGE ON INDUSTRIAL’S TARIFF-REACTION

FUNCTION

7KH�HQWLUH�WDULII�UHDFWLRQ�VFKHGXOH�GRHV�QRW�QHFHVVDULO\�FKDQJH�EHFDXVH��IRU
DQ\�JLYHQ� OHYHO�RI� WKH�PLQLPXP�ZDJH�� LI� WKH�GHYHORSLQJ� FRXQWU\� WDULII� LV
KLJK� HQRXJK�� ,QGXVWULDO
V� PLQLPXP� ZDJH� ZLOO� QR� ORQJHU� EH� ELQGLQJ�� $Q
LPSRUW� WDULII� LQ� WKH� GHYHORSLQJ� FRXQWU\� GHFUHDVHV� LWV� RZQ� LPSRUW� GHPDQG
IRU�FRPSXWHUV��ZKLOH�SODFLQJ�XSZDUG�SUHVVXUH�RQ�WKH�ZRUOG�SULFH�RI�FORWK�
7KLV�SUHVVXUH�ZLOO�HYHQWXDOO\�OHDG�WR�HQRXJK�RI�DQ�LQFUHDVH�LQ�WKH�LQGXVWULDO
FRXQWU\
V� ODERXU� GHPDQG� WR� EULQJ� ,QGXVWULDO� RXW� RI� WKH� PLQLPXP� ZDJH
UHJLPH��,Q�WKLV�FDVH��WKH�RSWLPDO�WDULII�IRU�WKH�LQGXVWULDO�FRXQWU\�LV�WKH�VDPH
DV� LW�ZDV�EHIRUH� WKH� ODERXU�VWDQGDUG��$�KLJKHU�DQG�KLJKHU�PLQLPXP�ZDJH

t

t*

,QGXVWULDO� WDULII�UHDFWLRQ� IXQFWLRQ� ZLWK
LQWHUPHGLDWH�PLQLPXP�ZDJH

,QGXVWULDO� WDULII�UHDFWLRQ� IXQFWLRQ
ZLWK�PLQLPXP�ZDJH� �Z$

,QGXVWULDO� WDULII�UHDFWLRQ� IXQFWLRQ
ZLWK�PLQLPXP�ZDJH� �Z)
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VKLIWV�RXW�D�ODUJHU�SDUW�RI�WKH�LQGXVWULDO�FRXQWU\
V�WDULII�UHDFWLRQ�IXQFWLRQ��XS
WR� WKH� SRLQW� ZKHUH� WKH�PLQLPXP�ZDJH� LV� VHW� DW�Z$� DQG� WKH� HQWLUH� WDULII�
UHDFWLRQ�IXQFWLRQ�KDV�EHHQ�VKLIWHG�RXW�

7KH� PRVW� LPSRUWDQW� FKDUDFWHULVWLF� RI� ,QGXVWULDO
V� QHZ� WDULII�UHDFWLRQ
IXQFWLRQ��DV�VKRZQ�LQ�SURSRVLWLRQ����LV�WKDW�HYHU\�WDULII�EXQGOH�RQ�WKH�FXUYH
GHVFULEHV�D�VLWXDWLRQ�RI�IXOO�HPSOR\PHQW�LQ�WKH�HFRQRP\��7KH�VHFWLRQ�ZKHUH
WKH�WDULII�UHDFWLRQ�FXUYH� 
EUHDNV�DZD\
� IURP�WKH�ROG�FXUYH�GHVFULEHV�SRLQWV
RI�IXOO�HPSOR\PHQW��ZLWK�WKH�PLQLPXP�ZDJH�UHJLPH�EDUHO\�KROGLQJ��ZKLOH
WKH� VHFWLRQ� ZKHUH� WKH� WDULII�UHDFWLRQ� FXUYH� LV� WKH� VDPH� DV� WKH� ROG� FXUYH
GHVFULEHV� SRLQWV� RI� IXOO� HPSOR\PHQW�ZKHUH� WKH�PLQLPXP�ZDJH� UHJLPH� LV
QRW� ELQGLQJ�� 7KXV�� DOO� WDULII� FRPELQDWLRQV� WR� WKH� QRUWK�ZHVW� RI� WKH� FXUYH
PXVW�EH�SRLQWV�RI�IXOO�HPSOR\PHQW�DV�ZHOO��ZKLOH�FRPELQDWLRQV�VRXWK�HDVW
RI�WKH�FXUYH�GHVFULEH�VLWXDWLRQV�ZKHQ�ODERXU�LV�QRW�IXOO\�HPSOR\HG�

��� (IIHFW�RI�D�PLQLPXP�ZDJH�RQ�GHYHORSLQJ
V�WDULII�UHDFWLRQ
IXQFWLRQ

7R�GHVFULEH�WKH�QHZ�WDULII�HTXLOLEULXP��ZH�DOVR�QHHG�WR�XQGHUVWDQG�KRZ�WKH
ODERXU� VWDQGDUG� ZLOO� LPSDFW� RQ� WKH� WDULII�UHDFWLRQ� FXUYH� RI� WKH� WUDGLQJ
SDUWQHU�� WKH� GHYHORSLQJ� FRXQWU\�� ,Q� WKH� HQG�� DQ� HIIHFWLYH� PLQLPXP�ZDJH
ZLOO�FDXVH�WKH�GHYHORSLQJ�FRXQWU\
V�RSWLPDO� WDULII� WR�GHFOLQH��7R�EHJLQ� WKH
DQDO\VLV��ZH�LQLWLDOO\�DVVXPH�WKDW�,QGXVWULDO
V�WDULII�LV�VHW�WR�]HUR��t  ���DQG
WKHQ� ODWHU� GURS� WKLV� UHVWULFWLRQ�� :LWK� D� ELQGLQJ� PLQLPXP� ZDJH� LQ� WKH
LQGXVWULDO�FRXQWU\��WKH�GHYHORSLQJ�FRXQWU\�IDFHV�D�SHUIHFWO\�IODW�LPSRUW�RIIHU
FXUYH�IRU�FORWK��VLPLODU�WR�)LJXUH����

$W� WKLV� SRLQW�� WKH� GHYHORSLQJ� FRXQWU\� KDV� WZR� RSWLRQV�� �D�� DFFHSW� WKH
PLQLPXP�ZDJH�DQG�VHW�LWV�RZQ�WDULIIV�WR�]HUR��t ����WKXV�ORVLQJ�DQ\�WDULII
UHYHQXHV��RU� �E��SODFH�DQ� LPSRUW� WDULII�RQ�FRPSXWHUV� WKDW�ZLOO� SXW�XSZDUG
SUHVVXUH�RQ� ODERXU�GHPDQG� LQ� ,QGXVWULDO�� ,I�'HYHORSLQJ
V� WDULII� LV� VHW�KLJK
HQRXJK��JOREDO�ODERXU�GHPDQG�ZLOO�EH�HQRXJK�WR�EULQJ�,QGXVWULDO�RXW�RI�WKH
PLQLPXP�ZDJH�UHJLPH��%\�VXFFHVVIXOO\�FDUU\LQJ�RXW�WKH�VHFRQG�RSWLRQ��WKH
GHYHORSLQJ� FRXQWU\� FDQ� UHJDLQ� LWV� WDULII� UHYHQXHV�� EXW� DW� WKH� FRVW� RI� WDULII
GLVWRUWLRQV�LQWHUQDOO\�

:KLFK�RSWLRQ�LV�FKRVHQ�GHSHQGV�RQ�WKH�OHYHO�RI�WKH�PLQLPXP�ZDJH�VHW�LQ
WKH�LQGXVWULDO�FRXQWU\��:H�FDQ�GHWHUPLQH�WKH�FKRVHQ�RSWLRQ�E\�FRPSDULQJ
'HYHORSLQJ
V�ZHOIDUH�ZLWK�DQG�ZLWKRXW�D�WDULII�XQGHU�GLIIHUHQW�OHYHOV�RI�WKH
PLQLPXP�ZDJH�DQG�E\�DVVXPLQJ�WKDW� ,QGXVWULDO
V� WDULIIV�DUH� LQLWLDOO\�]HUR�
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�� ,I� WKH� LQGXVWULDO� FRXQWU\
V� PLQLPXP� ZDJH� LV� VHW� DW� Z)�
'HYHORSLQJ
V�ZHOIDUH� LV�PD[LPL]HG� E\� SODFLQJ� WKH� RSWLPDO� WDULII
WKDW�ZRXOG� KDYH� EHHQ� VHW�ZLWKRXW� WKH�PLQLPXP�ZDJH� �t*RSW���$W
WKLV� OHYHO� RI� WKH� GHYHORSLQJ� FRXQWU\� WDULII�� WKH� UHODWLYH� SULFH� RI
FORWK� KDV� EHHQ� ELG� XS�� DQG� WKH� PLQLPXP� ZDJH� LV� QR� ORQJHU
ELQGLQJ�

�� :LWK�KLJKHU�DQG�KLJKHU�OHYHOV�RI�WKH�,QGXVWULDO�PLQLPXP�ZDJH��WKH
WHUPV�RI�WUDGH�NHHS�LPSURYLQJ�IRU�WKH�GHYHORSLQJ�FRXQWU\��)LQDOO\�
DW� VRPH� LQWHUPHGLDWH� OHYHO�RI� WKH�PLQLPXP�ZDJH��Z,� �Z)���Z,��
Z$���WKH�EHQHILWV�IURP�WKH�LQGXVWULDO�FRXQWU\�ODERXU�VWDQGDUG�DUH�VR
KLJK�WKDW�LW�LV�RSWLPDO�IRU�WKH�GHYHORSLQJ�FRXQWU\�WR�VHWV�LWV�WDULIIV
WR� ]HUR��$W� WKLV�SRLQW�� WKH�GHYHORSLQJ�FRXQWU\
V�ZHOIDUH� LV�KLJKHU
ZLWK�D�]HUR�WDULII�DV�FRPSDUHG�WR�DQ\�SRVLWLYH�WDULII�

�� ,I� WKH�PLQLPXP�ZDJH�ZDV� WR� EH� VHW� DW�Z$�� WKH�ZRUOG� SULFHV� DUH
IL[HG�RQ�WKH�ZRUOG�PDUNHW��DQG�WKH�GHYHORSLQJ�FRXQWU\�UHDOL]HV�D
ODUJH�JDLQ�LQ�LWV�WHUPV�RI�WUDGH��,Q�WKLV�FDVH��'HYHORSLQJ�GHILQLWHO\
ILQGV�LW�RSWLPDO�WR�VHW�LWV�RZQ�WDULII�DW�]HUR�EHFDXVH�D�SRVLWLYH�WDULII
ZRXOG� RQO\� FDXVH� ,QGXVWULDO� GLVWRUWLRQV� DQG� QR� JDLQV� IURP� WKH
LQWHUQDWLRQDO�PDUNHW�

3URSRVLWLRQ����$�PLQLPXP�ZDJH�OHYHO��Z,��H[LVWV��ZKHUH��Z)���Z,���Z$��
$ERYH� WKLV�� LI� WKH� LQGXVWULDO� FRXQWU\
V� WDULIIV� DUH� ]HUR�� D� GHYHORSLQJ
FRXQWU\�ZLOO�DOZD\V�ILQG�LW�RSWLPDO�WR�VHW�LWV�WDULIIV�WR�]HUR�

3URRI�� ,I� WKH� PLQLPXP� ZDJH� LV� VHW� DW� WKH� OHYHO� SUHYDLOLQJ� XQGHU� IUHH
WUDGH� �Z)��� LW� LV� RSWLPDO� IRU� WKH� GHYHORSLQJ� FRXQWU\� WR� KDYH� D� SRVLWLYH
WDULII�� $W� WKLV� OHYHO� RI� WKH� PLQLPXP� ZDJH� DQG� ZLWK� WKH� LQGXVWULDO
FRXQWU\
V�LPSRUW�WDULII�VHW�WR�]HUR��KDYLQJ�VRPH�SRVLWLYH�OHYHO�RI�WDULII�LV
VWLOO�RSWLPDO��EHFDXVH�WKH�PLQLPXP�ZDJH�LV�QRW�ELQGLQJ�

$OWHUQDWLYHO\��LI� WKH�PLQLPXP�ZDJH�LV�VHW�DW� WKH� OHYHO�SUHYDLOLQJ�XQGHU
DXWDUN\� �Z$��� LW� LV� RSWLPDO� IRU� WKH� GHYHORSLQJ� FRXQWU\� WR� KDYH� D� ]HUR
WDULII��,Q�WKLV�FDVH��SULFHV�DUH�IL[HG�RQ�WKH�ZRUOG�PDUNHW��DQG�DQ\�SRVLWLYH
OHYHO� RI� WDULII� LQ� 'HYHORSLQJ� ZLOO� RQO\� FDXVH� ,QGXVWULDO� GLVWRUWLRQV
ZLWKRXW�DQ\�WDULII�UHYHQXH��7KHUHIRUH��VRPH�OHYHO�RI�WKH�PLQLPXP�ZDJH
�Z,�� PXVW� H[LVW� EHWZHHQ� Z)� DQG� Z$� ZKHUH� WKH� RSWLPDO� GHYHORSLQJ
FRXQWU\�WDULII�PRYHV�IURP�D�SRVLWLYH�OHYHO�WR�]HUR�

7KH� HIIHFW� RI� GLIIHUHQW� OHYHOV� RI� ,QGXVWULDO
V� PLQLPXP� ZDJH� RQ� WKH
GHYHORSLQJ� FRXQWU\
V� ZHOIDUH� LV� VKRZQ� LQ� )LJXUH� ��� DVVXPLQJ� WKDW� WKH
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LQGXVWULDO� FRXQWU\
V� WDULIIV� DUH� VHW� WR� ]HUR�� 7KH� FXUYH� ODEHOOHG� 9
�� LV

'HYHORSLQJ
V� ZHOIDUH� ZLWKRXW� D� PLQLPXP� ZDJH�� 7KLV� VLWXDWLRQ� KDV� DQ
RSWLPDO� 'HYHORSLQJ� WDULII�� ZKLFK� LV� LQGLFDWHG� E\� tRSW�� )RU� WDULII� OHYHOV
JUHDWHU�WKDQ�DQG�OHVV�WKDQ�tRSW��ZHOIDUH�PXVW�EH�GHFOLQLQJ�

&XUYH� 9
$� LV� D� OLWWOH� WULFNLHU�� ,W� UHSUHVHQWV� ZHOIDUH� IRU� WKH� GHYHORSLQJ

FRXQWU\� LI� WKH�PLQLPXP�ZDJH� LQ� WKH� LQGXVWULDO� FRXQWU\� LV� VHW� DW� WKH�ZDJH
OHYHO�SUHYDLOLQJ�LQ�DXWDUN\��Z$���DQG�LW�DVVXPHV�WKDW�WKH�ODERXU�VWDQGDUG�LV
DOZD\V�ELQGLQJ��:H�NQRZ�WKDW�LW�LV�LPSRVVLEOH�IRU�WKH�ZDJH�DOZD\V�WR�ELQG
EHFDXVH� KLJK� HQRXJK� OHYHOV� RI� WKH� 'HYHORSLQJ� WDULII� ZLOO� EH� DEOH� WR� SXOO
,QGXVWULDO� RXW� RI� WKH� PLQLPXP� ZDJH� UHJLPH�� 7KH� ZHOIDUH� FXUYH� LV
PRQRWRQLFDOO\�GHFUHDVLQJ�EHFDXVH� DQ\� LQFUHDVH� LQ� WKH�GHYHORSLQJ�FRXQWU\
WDULII� ZLOO� RQO\� OHDG� WR� ,QGXVWULDO� GLVWRUWLRQV�� 6LPLODUO\�� 9

,� DQG� 9

)� DUH

ZHOIDUH� IRU� WKH�GHYHORSLQJ�FRXQWU\�ZLWK� WKH�PLQLPXP�ZDJH�VHW�DW�Z,� DQG
ZLWK� D� PLQLPXP� ZDJH� VHW� DW�Z)�� UHVSHFWLYHO\�� 7KHVH� ZHOIDUH� FXUYHV� DUH
DOZD\V� EHORZ�9

$� EHFDXVH� WKH� WHUPV�RI�WUDGH� EHQHILWV� IURP� WKH�PLQLPXP
ZDJH�DUH�VWULFWO\�ORZHU�DV�WKH�PLQLPXP�ZDJH�GHFOLQHV�

FIGURE 7
THE DEVELOPING COUNTRY’S WELFARE LOCUS WITH DIFFERING

LEVELS OF THE INDUSTRIAL COUNTRY’S MINIMUM WAGE

7KH�DFWXDO�GHYHORSLQJ�FRXQWU\�ZHOIDUH�FRQWRXU�� IRU�DQ\�JLYHQ� OHYHO�RI� WKH
PLQLPXP�ZDJH�� LV� WKH�PD[LPXP� RI� WKH� ZHOIDUH� FRQWRXU� ZLWK� WKH� ODERXU
VWDQGDUG�DQG�9

���)RU�H[DPSOH��LI�WKH�PLQLPXP�ZDJH�LV�VHW�DW�Z$��WKH�DFWXDO
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WR�VHW�LWV�WDULII�DW tRSW�EHFDXVH�ZHOIDUH�DW�WKLV�SRLQW��:t��LV�JUHDWHU�WKDQ�LI�WKH
WDULII�LV�VHW�WR�]HUR��:����,I�WKH�PLQLPXP�ZDJH�LV�VHW�DW�D�OHYHO�JUHDWHU�WKDQ
Z,��WKRXJK��LW�EHFRPHV�RSWLPDO�IRU�'HYHORSLQJ�WR�VHW�LWV�WDULIIV�DW�]HUR�

:H� ZLOO� QRZ� VHH� KRZ� 'HYHORSLQJ
V� ZHOIDUH� FRQWRXUV� FKDQJH� LI� WKH
,QGXVWULDO�WDULII�LV�QRZ�LQFUHDVHG�IURP�]HUR��)LJXUH���LOOXVWUDWHV�WZR�SRLQWV�
�D�� ZLWK� QR� PLQLPXP� ZDJH� LQ� WKH� LQGXVWULDO� FRXQWU\�� WKH� LPSDFW� RI� DQ
LQFUHDVHG�,QGXVWULDO�WDULII�RQ�WKH�ZHOIDUH�RI�WKH�GHYHORSLQJ�FRXQWU\�DQG��E�
WKH�VDPH�HIIHFW�LI�ZH�DVVXPH�D�PLQLPXP�ZDJH��:LWK�QR�PLQLPXP�ZDJH�LQ
WKH�LQGXVWULDO�FRXQWU\��WKH�ZHOIDUH�FRQWRXU�IRU�WKH�GHYHORSLQJ�FRXQWU\��9

��
VKLIWV�GRZQ� WR�9

�
� DV� WKH� LQGXVWULDO� FRXQWU\
V� LPSRUW� WDULII� LQFUHDVHV�� 7KH
KLJKHU�LPSRUW�WDULII�UHGXFHV�GHPDQG�IRU�WKH�GHYHORSLQJ�FRXQWU\
V�H[SRUWDEOH
JRRG�DQG�WKXV�UHGXFHV�ZHOIDUH�

,Q� DGGLWLRQ� WR� WKLV�SXUH� WDULII� HIIHFW�� LI�ZH�QRZ�DVVXPH� D�PLQLPXP�ZDJH
H[LVWV� LQ� WKH� LQGXVWULDO� FRXQWU\�� D� KLJKHU� ,QGXVWULDO� WDULII� DOVR� PHDQV� WKH
EHQHILWV�RI� WKH�PLQLPXP�ZDJH� WR� WKH�GHYHORSLQJ�FRXQWU\�GHFOLQH�EHFDXVH
WKH� WHUPV� RI� WUDGH� EHFRPH� ZRUVH�� $� KLJKHU� ,QGXVWULDO� WDULII� LQGXFHV� WKH
GHYHORSLQJ�FRXQWU\��LQ�LWV�RZQ�LQWHUHVW��WR�LQFUHDVH�LWV�RZQ�LPSRUW�WDULII�WR�D
SRVLWLYH� WDULII��ZKLFK�ZLOO� SXOO� WKH� LQGXVWULDO� FRXQWU\� RXW� RI� WKH�PLQLPXP
ZDJH� UHJLPH�� 7KXV�� WKH� GHYHORSLQJ� FRXQWU\
V� ZHOIDUH� ORFXV�� JLYHQ� DQ\
DUELWUDU\�PLQLPXP�ZDJH�OHYHO��ZRXOG�VKLIW�GRZQ�DV�ZHOO��IURP�9
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FIGURE 8
EFFECT OF AN INCREASE IN INDUSTRIAL’S TARIFF ON DEVELOPING’S

WELFARE LOCUS
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KLJKHU�ZHOIDUH�OHYHO��:
t���FRPSDUHG�ZLWK�LWV�ZHOIDUH�LI�LW�NHSW�LWV�WDULIIV�DW

]HUR��:
����7KXV��LI�LQLWLDOO\�WKH�PLQLPXP�ZDJH�LV�VHW�DW�VRPH�OHYHO�ZKHUH�D

]HUR� 'HYHORSLQJ� WDULII� LV� RSWLPDO�� HYHQWXDOO\�� DV� WKH� ,QGXVWULDO� WDULII
LQFUHDVHV��WKH�GHYHORSLQJ�FRXQWU\�ZLOO�RQFH�DJDLQ�ILQG�LW�RSWLPDO�WR�VZLWFK
EDFN�WR�D�SRVLWLYH�OHYHO�RI�WDULII�

3URSRVLWLRQ���� ,I� WKH�PLQLPXP�ZDJH� LQ� WKH� LQGXVWULDO� FRXQWU\� LV� VHW�VR
WKDW� [ )Z Z Z

, $
³ � �� WKH� WDULII�UHDFWLRQ�IXQFWLRQ�IRU� WKH�GHYHORSLQJ�FRXQWU\

ZLOO�EH�GLVFRQWLQXRXV�

3URRI��3LFN�VRPH� OHYHO�RI� WKH�PLQLPXP�ZDJH�EHWZHHQ�Z,� DQG�Z$��:H
NQRZ�IURP�SURSRVLWLRQ���WKDW�LQLWLDOO\��LI�WKH�,QGXVWULDO�WDULII�LV�]HUR��WKH
RSWLPDO� 'HYHORSLQJ� WDULII� ZLOO� DOVR� EH� ]HUR�� $V� WKH� ,QGXVWULDO� WDULII
LQFUHDVHV��DW�VRPH�SRLQW��WKH�GHYHORSLQJ�FRXQWU\�ZLOO�RQFH�DJDLQ�ILQG�LW
RSWLPDO� WR� SODFH� D� SRVLWLYH� WDULII�� PDNLQJ� WKH� UHDFWLRQ� IXQFWLRQ
GLVFRQWLQXRXV�� 6XSSRVH� QRW�� WKH� LQGXVWULDO� FRXQWU\� FRXOG� WKHQ� NHHS
LQFUHDVLQJ� LWV� WDULII�� DQG� WKH� GHYHORSLQJ� FRXQWU\� ZRXOG� DOZD\V� ILQG� LW
RSWLPDO�WR�NHHS�LWV�WDULII�DW�]HUR��$W�VRPH�SRLQW��WKH�,QGXVWULDO�WDULII�ZLOO
EH�ODUJH�HQRXJK�WR�SXOO�WKH�LQGXVWULDO�FRXQWU\�RXW�RI�WKH�PLQLPXP�ZDJH
UHJLPH� EHFDXVH� WKH� UHODWLYH� GHPDQG� IRU� WKH� ODERXU�LQWHQVLYH� JRRG
�FORWK�� EHFRPHV� VR� ODUJH�� :LWKRXW� WKH� PLQLPXP� ZDJH� ELQGLQJ�� WKH
GHYHORSLQJ�FRXQWU\�VWLOO� ILQGV�LW�RSWLPDO� WR�KDYH�D�]HUR� WDULII��7KLV� LV�D
FRQWUDGLFWLRQ�

:H�WKHQ�UHGUDZ�WKH�GHYHORSLQJ�FRXQWU\�WDULII�UHDFWLRQ�IXQFWLRQ��)LJXUH����
DVVXPLQJ�D�PLQLPXP�ZDJH�LQ�,QGXVWULDO�VXFK�WKDW� [ )Z Z Z

, $
³ � ��,QLWLDOO\��WKH

RSWLPDO� 'HYHORSLQJ� WDULII� ZLOO� EH� ]HUR� LI� WKH� ,QGXVWULDO� WDULII� LV� HTXDO� WR
]HUR�� (YHQWXDOO\�� WKRXJK�� RQFH� WKH� ,QGXVWULDO� WDULII� LV� ODUJH� HQRXJK�� WKH
GHYHORSLQJ� FRXQWU\� ZLOO� ILQG� LW� RSWLPDO� WR� MXPS� EDFN� WR� LWV� ROG� WDULII�
UHDFWLRQ�IXQFWLRQ�

FIGURE 9
THE DEVELOPING COUNTRY’S TARIFF-REACTION FUNCTION
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7KH� GDVKHG� OLQH� LQGLFDWHV� WKH� RULJLQDO� WDULII�UHDFWLRQ� IXQFWLRQ�� $W� WKH
GLVFRQWLQXLW\�� SRLQWV� �D�� DQG� �E��SURYLGH� WKH�GHYHORSLQJ�FRXQWU\� WKH� VDPH
OHYHO� RI� XWLOLW\�� IRU� H[DPSOH�� WKH� FRXQWU\� LV� LQGLIIHUHQW� EHWZHHQ� WZR� YHU\
GLIIHUHQW�VWDWHV�RI� WKH�ZRUOG��$W�SRLQW� �E��� WKH�PLQLPXP�ZDJH� LV�ELQGLQJ�
DQG�WKH�GHYHORSLQJ�FRXQWU\�WDULII�LV�VHW�WR�]HUR��$W�SRLQW��D���'HYHORSLQJ�KDV
D�SRVLWLYH�WDULII�DQG�KDV�PDQDJHG�WR�UDLVH�UHODWLYH�ZRUOG�SULFHV�RI�FORWK�VR
PXFK�WKDW�WKH�PLQLPXP�ZDJH�LV�QR�ORQJHU�ELQGLQJ�LQ�WKH�LQGXVWULDO�FRXQWU\�

7KH� VKDSH� RI� WKH� 'HYHORSLQJ� UHDFWLRQ� FXUYH� LV� WKHQ� GHWHUPLQHG�� ,W� PXVW
KDYH�WKLV�EUHDNSRLQW��EXW�ZKHUH�WKH�EUHDN�RFFXUV�GHSHQGV�RQ�WKH�OHYHO�RI�WKH
PLQLPXP�ZDJH��,I�WKH�PLQLPXP�ZDJH�LV�VHW�HTXDO�WR�Z,��WKH�VPDOOHVW�OHYHO
RI� WKH�PLQLPXP�ZDJH�IRU�ZKLFK�'HYHORSLQJ
V�FXUYH� LV�GLVFRQWLQXRXV�� WKH
EUHDN�ZLOO�RFFXU�DW�WKH�RULJLQ��$V�WKH�PLQLPXP�ZDJH�LQFUHDVHV�WRZDUGV�Z$�
WKH�IODW�SRUWLRQ�EHFRPHV�ELJJHU�DQG�ELJJHU��DQG�WKH�EUHDN�RFFXUV�FORVHU�DQG
FORVHU�WR�SRLQW��F���,I�WKH�PLQLPXP�ZDJH�LV�OHVV�WKDQ�Z,��WKH�WDULII�UHDFWLRQ
IXQFWLRQ� ZLOO� QRW� FKDQJH�� EHFDXVH� DQ\� WDULII� FRPELQDWLRQ� RQ� WKH� WDULII�
UHDFWLRQ�IXQFWLRQ�LV�VXIILFLHQW�WR�UDLVH�,QGXVWULDO�ODERXU�GHPDQG�DQG�WR�PDNH
WKH�PLQLPXP�ZDJH�QRQ�ELQGLQJ�

7KH�GLVFRQWLQXLW\� LQ�'HYHORSLQJ
V�WDULII�UHDFWLRQ�IXQFWLRQ�LV�D�GLUHFW�UHVXOW
RI� WKH� HOERZ� RU� 
NLQN
� LQ� ,QGXVWULDO
V� LPSRUW� GHPDQG� IXQFWLRQ� �)LJXUH� ���
7KLV� NLQN�RFFXUV�GXH� WR� WKH� DVVXPSWLRQV� WKDW� ,QGXVWULDO� DQG�'HYHORSLQJ
V
JRRGV�DUH�SHUIHFW�VXEVWLWXWHV�IRU�HDFK�RWKHU�DQG�WKDW�ILUPV�KDYH�]HUR�SURILWV
EHFDXVH�RI�SHUIHFW�FRPSHWLWLRQ�

��� 1HZ�WDULII�HTXLOLEULXP

+DYLQJ�GHULYHG�WKH�VKDSHV�RI�WKH�UHDFWLRQ�IXQFWLRQV�ZLWK�D�PLQLPXP�ZDJH�
ZH� QRZ� GHWHUPLQH� WKH� QHZ� WDULII� HTXLOLEULXP�� %HFDXVH� WKH� UHDFWLRQ
IXQFWLRQV� FKDQJH� XQGHU� GLIIHUHQW� OHYHOV� RI� WKH� PLQLPXP� ZDJH�� ZH
FRQFHQWUDWH�RQ�WKH�FLUFXPVWDQFHV�ZKHUH�WKH�PLQLPXP�ZDJH�LV�VHW�EHWZHHQ
WKH� OHYHO� Z,� DQG� Z$� �� :H� IRFXV� WKH� LQYHVWLJDWLRQ� IRU� WKLV� UDQJH� RI� WKH
PLQLPXP�ZDJH��EHFDXVH��DV�GLVFXVVHG�DERYH��ZKHQ�WKH�ZDJH�LV�VHW�EHORZ
WKH�OHYHO�Z,��WKH�WDULII�UHDFWLRQ�IXQFWLRQV�GR�QRW�FKDQJH��7KHUHIRUH��ZH�ZLOO
DOZD\V�JHW�EDFN�WKH�ROG�-RKQVRQ�WDULII�ZDU�HTXLOLEULXP�

3URSRVLWLRQ���� ,I� WKH�PLQLPXP�ZDJH� LQ� WKH� LQGXVWULDO� FRXQWU\� LV� VHW�VR
WKDW� [ ]Z Z Z

, $
³ � ��RQO\�RQH�RI�WKUHH�SRVVLEOH�HTXLOLEULD�FDQ�RFFXU��)LJXUH

����
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FIGURE 10
POSSIBLE TARIFF EQUILIBRIA

3URRI��:H�DUH�DEOH� WR� UXOH�RXW�DOO�RWKHU�SRVVLEOH� W\SHV�RI�HTXLOLEULD�E\
XVLQJ� WZR� LPSRUWDQW� FKDUDFWHULVWLFV� RI� WKH� UHDFWLRQ� FXUYHV�� )LUVW�� WKH
,QGXVWULDO� UHDFWLRQ� IXQFWLRQ� DOZD\V� GHVFULEHV� D� VLWXDWLRQ� RI� IXOO
HPSOR\PHQW�� DQG� VHFRQG�� DW� WKH� EUHDN� RI� WKH� 'HYHORSLQJ� UHDFWLRQ
IXQFWLRQ��XWLOLW\�PXVW�EH�WKH�VDPH�DW�ERWK�OHYHOV�RI�WKH�WDULII��7KH�IRUPDO
SURRI�LV�SURYLGHG�LQ�WKH�DSSHQGL[�

,Q�)LJXUH���� DERYH�� WKH� ROG� WDULII�UHDFWLRQ� IXQFWLRQV�� WKH� RQHV� WKDW�ZRXOG
RFFXU� LQ� WKH�DEVHQFH�RI� WKH�PLQLPXP�ZDJH�SROLF\�� DUH�DOVR�GUDZQ�ZLWK�D
GRWWHG�OLQH��(TXLOLEULXP���GHVFULEHV�D�VLWXDWLRQ�ZKHUH�WKH�WDULII�UHDFWLRQV�GR
QRW�DOWHU�YHU\�PXFK�EHFDXVH�WKH�PLQLPXP�ZDJH�LV�QRW�VHW�YHU\�KLJK�DERYH
Z,��7KXV�� IRU� FHUWDLQ�YDOXHV�RI� WKH�PLQLPXP�ZDJH��ZH� VKRXOG� DOZD\V�JHW
EDFN�WKH�ROG�-RKQVRQ�HTXLOLEULXP�

:H�FDOO�HTXLOLEULXP���WKH�GHJHQHUDWH�HTXLOLEULXP��7KLV�HTXLOLEULXP�RFFXUV
RQO\�LI�WKH�PLQLPXP�ZDJH�LV�VHW�DW�WKH�OHYHO�Z$��IRU�H[DPSOH��DW�WKH�ZDJH
WKDW� SUHYDLOV� XQGHU� DXWDUN\�� ,Q� WKLV� FDVH�� WKH� RSWLPDO�'HYHORSLQJ� WDULII� LV
DOZD\V�]HUR��DQG�WKH�,QGXVWULDO�WDULII�LV�VHW�VR�KLJK�WKDW�DOO�WUDGH�LV�FXW�RII�

:H� DUH�PRVW� LQWHUHVWHG� LQ� HTXLOLEULXP� �� EHFDXVH� LW� LV� WKH� RQH� ZKHUH� WKH
,QGXVWULDO� UHDFWLRQ� IXQFWLRQ� LQWHUVHFWV� WKH� 'HYHORSLQJ� UHDFWLRQ� IXQFWLRQ
WKURXJK� WKH� GLVFRQWLQXLW\�� 7KH� HTXLOLEULXP�� LQ� WKLV� FDVH�� LV� D� 
NQLIH�HGJH

VROXWLRQ�� ZKLFK� LV� NQRZQ� PRUH� IRUPDOO\� LQ� WKH� OLWHUDWXUH� DV� D� PL[HG�
VWUDWHJ\� 1DVK� VROXWLRQ�� )URP� )LJXUH� ���� ZH� FDQ� VHH� WKDW� WKH� GHYHORSLQJ
FRXQWU\��LI�,QGXVWULDO�SODFHV�WKH�WDULII�tH��FDQ�FKRRVH�EHWZHHQ�WZR�UDGLFDOO\
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GLIIHUHQW� WDULII� RSWLRQV�� tK� DQG� t���%HFDXVH� ERWK� RSWLRQV� JLYH� HTXLYDOHQW
OHYHOV� RI� ZHOIDUH�� 'HYHORSLQJ� LV� LQGLIIHUHQW� EHWZHHQ� WKHP� RU� LQ� HYHQ
FKRRVLQJ� DQ� RSWLRQ� WKDW� JLYHV� D� SRVLWLYH� SUREDELOLW\� WR� HLWKHU� RI� WKHP
RFFXUULQJ�

FIGURE 11
KNIFE-EDGE TARIFF EQUILIBRIUM

7KH� LQGXVWULDO� FRXQWU\�� E\� FRQWUDVW�� UHDFWV� LQ� WKH� IROORZLQJ� ZD\�� ,I
,QGXVWULDO� NQRZV�'HYHORSLQJ� ZLOO� VHW� LWV� WDULII� DW� tK�� ,QGXVWULDO
V� RSWLPDO
WDULII� ZRXOG� EH� t
H� �� +RZHYHU�� LI� 'HYHORSLQJ� ZHUH� WR� SOD\� t��� ,QGXVWULDO
ZRXOG�VHW�LWV�WDULII�DW�t

H��,Q�WKLV�VHQVH��QR�VLQJOH�
EHVW�UHDFWLRQ
�WR�WKH�WDULII
H[LVWV�� ,Q� RUGHU� IRU� ,QGXVWULDO� WR� FKRRVH� tH�� 'HYHORSLQJ� PXVW� SOD\� D
FRPELQDWLRQ�RI�WKH�WZR�WDULIIV��IRU�H[DPSOH��SOD\�HLWKHU�WDULII�ZLWK�D�SRVLWLYH
SUREDELOLW\��$OWKRXJK� DOO� WKUHH� RI� WKH� HTXLOLEULD� OLVWHG� DERYH� DUH� SRVVLEOH�
IURP�VLPXODWLRQV�ZH�IRXQG�WKDW�WKH�
NQLIH�HGJH
�HTXLOLEULD�LV�WKH�RQH�WKDW�LV
PRVW�SUHYDOHQW�RYHU�D�ZLGH�UDQJH�RI�PLQLPXP�ZDJH�YDOXHV�DERYH�Z,�

2QH�FRXOG�DUJXH�WKDW�WKH�RQH�VKRW�QDWXUH�RI�WKH�WDULII�JDPH�ZLWK�D�PL[HG�
VWUDWHJ\�HTXLOLEULXP�VWUHWFKHV�WKH�SODXVLELOLW\�RI�WKH�PRGHO�IRU�WZR�UHDVRQV�
7KH�ILUVW�DUJXPHQW�LV�WKDW�WDULII�SROLFLHV�DUH�QRW�VHW�LQ�GHYHORSLQJ�FRXQWULHV
E\�IOLSSLQJ�D�FRLQ��2QH� LQWHUSUHWDWLRQ�IRU� WKH�VHHPLQJO\� UDQGRP�QDWXUH�RI
'HYHORSLQJ
V� DFWLRQV� LQ� WKH� NQLIH�HGJH� HTXLOLEULD� FRPHV� IURP� +DUVDQ\L
�������� 'HYHORSLQJ
V� WDULII� SROLF\� LV� D� PDQLIHVWDWLRQ� RI� WKH� LGHD� WKDW� WKH
LQGXVWULDO� FRXQWU\� KDV� LQFRPSOHWH� LQIRUPDWLRQ� DERXW� WKH� YDULDEOHV� WKDW
DIIHFW�'HYHORSLQJ
V�GHFLVLRQPDNLQJ��)RU�RXU�FDVH��WKH�XQFHUWDLQW\�FDQ�DULVH
IRU� D� QXPEHU� RI� UHDVRQV�� )RU� H[DPSOH�� ,QGXVWULDO� PD\� EH� XQVXUH� H[DFWO\
KRZ�PXFK�ZHLJKW� WKH�RWKHU�FRXQWU\�SODFHV�RQ�WKH�ZHOIDUH�RI� WKHLU� ODERXU�
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ZKDW� WKH� FXUUHQW� SROLWLFDO� VLWXDWLRQ� LV� LQ� WKH� GHYHORSLQJ� FRXQWU\�� RU� HYHQ
KRZ�'HYHORSLQJ�PDNHV�LWV�GHFLVLRQV�RQ�WDULII�SROLF\�

$Q\� RI� WKHVH� FDVHV� RI� LQFRPSOHWH� LQIRUPDWLRQ� FDQ� EH� WUDQVODWHG� LQWR
XQFHUWDLQW\�DERXW�KRZ�'HYHORSLQJ�ZLOO� UHDFW� WR� ,QGXVWULDO
V� WDULII�DQG� WKXV
XQFHUWDLQW\�LQ�WKH�ZHOIDUH��,Q�RWKHU�ZRUGV��WKH�FRPSOHWH�LQIRUPDWLRQ�JDPH
ZKHUH�,QGXVWULDO�NQRZV�ZLWK�ZKDW�SUREDELOLW\� WKH�GHYHORSLQJ�FRXQWU\�ZLOO
SOD\�D�KLJK� WDULII�YHUVXV�D� ORZ� WDULII� FDQ�EH� WUDQVODWHG� LQWR� D�JDPH�ZKHUH
,QGXVWULDO�KDV� LQFRPSOHWH� LQIRUPDWLRQ�DQG� LV�XQVXUH�RI�'HYHORSLQJ
V� W\SH�
+DUVDQ\L� �������� DORQJ� ZLWK� D� ODWHU� H[WHQVLRQ� E\� 0LOJURP� DQG� :HEHU
�������� VKRZHG� WKDW� LW� LV� QRW� HYHQ� QHFHVVDU\� IRU� ,QGXVWULDO� WR� KDYH� SULRU
NQRZOHGJH�RQ�WKH�SUREDELOLW\�RI�WKH�W\SH�RI�FRXQWU\�LW�LV�IDFLQJ��)RU�D�ULFK
HQRXJK�VWUDWHJ\�VSDFH��WKH�PL[HG�VWUDWHJ\�1DVK�JDPH�FDQ�DOPRVW�DOZD\V�EH
WKRXJKW� RI� DV� WKH� FRQYHUJHQFH� RI� D� VHULHV� RI� SXUH� VWUDWHJ\� JDPHV� ZLWK
LQFRPSOHWH�LQIRUPDWLRQ�

$�VHFRQG�DUJXPHQW�DJDLQVW� WKH�SODXVLELOLW\�RI� WKH�JDPH� LV� WKDW�ZH�GR�QRW
ZLWQHVV� FRXQWULHV� FRQVWDQWO\� VZLWFKLQJ� EHWZHHQ� WDULII� UHJLPHV�� $OWKRXJK
FKDQJHV� LQ� WDULII� UDWHV� DUH� XVXDOO\�PDGH� RYHU� D� FRXSOH� RI� \HDUV�� HYLGHQFH
H[LVWV� WKDW� FRXQWULHV� FDQ� VLJQLILFDQWO\� DOWHU� EHWZHHQ� KLJK� WDULII� DQG� ORZ
WDULII�UHJLPHV�DV�LQWHUQDO�SROLWLFDO�HFRQRP\�YDULDEOHV�FKDQJH��7R�UHSURGXFH
UHDOLW\�D�OLWWOH�PRUH�HIIHFWLYHO\�WKHQ��ZH�FRXOG�UHGHILQH�WKH�DERYH�JDPH�LQWR
D� G\QDPLF� FRQWH[W� ZKHUH� WDULII� SROLF\� LV� UHVHW� HYHU\� FRXSOH� RI� \HDUV�� $
VXEJDPH� SHUIHFW� HTXLOLEULXP� RI� WKLV� JDPH� ZRXOG� EH� RQH� ZKHUH� WKH� RQH�
VWDJH�1DVK�LV�UHSHDWHGO\�SOD\HG��DQG�LQ�VRPH�\HDUV�'HYHORSLQJ�SOD\V�D�KLJK
WDULII� DQG� LQ� VRPH� \HDUV� D� ORZ� WDULII�� ,QGXVWULDO
V� WDULII� ZRXOG� UHPDLQ
FRQVWDQW��DQG�DOO�WKH�ZHOIDUH�HIIHFWV�RI�WKH�QH[W�VHFWLRQ�ZRXOG�JR�WKURXJK�

��� :HOIDUH�LQ�WKH�NQLIH�HGJH�HTXLOLEULXP

:KHQ� LQYHVWLJDWLQJ� WKH� ZHOIDUH� LPSOLFDWLRQV� RI� WKH� GLIIHUHQW� HTXLOLEULD�
ZHOIDUH�IRU�WKH�WZR�FRXQWULHV�LQ�(TXLOLEULXP����ZKHUH�ZH�JHW�EDFN�WKH�ROG
-RKQVRQ� WDULII�ZDU� VROXWLRQ�� LV� WKH� VDPH� DV� LI� WKH� PLQLPXP� ZDJH� SROLF\
ZHUH� QHYHU� HVWDEOLVKHG�� $OWKRXJK� WKH� PLQLPXP� ZDJH� FKDQJHV� WKH� WDULII�
UHDFWLRQ�IXQFWLRQV�RI�ERWK�FRXQWULHV�WR�D�FHUWDLQ�H[WHQW��WKH�UHOHYDQW�SDUWV�RI
WKH�WDULII�UHDFWLRQ�FXUYHV�DUH�QRW�DIIHFWHG��VR�WKH�RULJLQDO�HTXLOLEULXP�LV�QRW
DOWHUHG�

6LPLODUO\�� ZHOIDUH� LQ� (TXLOLEULXP� ��� ZKHUH� WKH� PLQLPXP� ZDJH� LQ� WKH
LQGXVWULDO�FRXQWU\�LV�VHW�DW�WKH�ZDJH�OHYHO�SUHYDLOLQJ�LQ�DXWDUN\��LV�WKH�VDPH
DV� ZHOIDUH� IRU� ERWK� FRXQWULHV� LQ� DXWDUN\�� $W� WKLV� OHYHO� RI� WKH� PLQLPXP
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ZDJH��WKH�LQGXVWULDO�FRXQWU\�SODFHV�D�WDULII�WKDW�FRPSOHWHO\�KDOWV�DOO�WUDGH�LQ
WKH� ZRUOG� PDUNHW�� 7KHUHIRUH�� SULFHV� LQ� WKH� ,QGXVWULDO� HFRQRP\� DQG� WKH
'HYHORSLQJ� HFRQRP\� GXH� WR� WKH� WDULII� DUH� QRZ� DW� WKH� VDPH� OHYHO� DV� WKH\
ZHUH�LQ�DXWDUN\�IRU�ERWK�FRXQWULHV�

:HOIDUH�IRU�(TXLOLEULXP����WKH�NQLIH�HGJH�FDVH��LV�D�ELW�KDUGHU�WR�FDOFXODWH�
,Q�WKLV�FDVH��WKH�GHYHORSLQJ�FRXQWU\�ZLOO�UDQGRPL]H�EHWZHHQ�WZR�GLIIHUHQW
WDULII� OHYHOV�� tK� DQG� t��� JLYHQ� D� IL[HG� OHYHO� RI� WKH� ,QGXVWULDO� WDULII�� tH�
%HFDXVH�'HYHORSLQJ
V�XWLOLW\�IRU�ERWK�WDULII�RSWLRQV�LV�H[DFWO\�WKH�VDPH��DQ\
PL[WXUH�RI�WKH�WDULIIV�ZLOO�DOVR�JLYH�WKH�VDPH�OHYHO�RI�ZHOIDUH��(TXLOLEULXP
RFFXUV�� WKRXJK�� ZKHQ� WKH� UDQGRPL]DWLRQ� WKH� GHYHORSLQJ� FRXQWU\� FKRRVHV
PDNHV�tH� WKH�VROXWLRQ�WR�WKH�LQGXVWULDO�FRXQWU\
V�PD[LPL]DWLRQ�RI�H[SHFWHG
XWLOLW\�

)RUPDOO\��HTXLOLEULXP�RFFXUV�ZKHQ�WKH�GHYHORSLQJ�FRXQWU\�SOD\V�D�SRVLWLYH
WDULII��tK��ZLWK�SUREDELOLW\�r�DQG�D�]HUR�WDULII��t���ZLWK�SUREDELOLW\���� r��
VXFK�WKDW�WKH�UDQGRPL]DWLRQ�IXOILOV�WKH�IROORZLQJ�FRQGLWLRQ�

�����������PD[DUJ 
� Z9Z9 KH ttrttrt

t
-+³

,Q� WKH� H[SUHVVLRQ�� 9 Z� � � �t t � UHSUHVHQWV� ,QGXVWULDO
V� ZHOIDUH�� ZKLFK�� DV
EHIRUH�� GHSHQGV� RQ� t� DQG� t� ZLWK� ERWK� RI� WKHVH� WDULIIV� FRQGLWLRQDO� RQ� WKH
OHYHO�RI�WKH�PLQLPXP�ZDJH��%HFDXVH�WKH�WZR�GLIIHUHQW�WDULII�OHYHOV�IRU�WKH
GHYHORSLQJ� FRXQWU\�� tK� DQG�t��� DUH� ERWK�SOD\HG�ZLWK�SRVLWLYH� SUREDELOLW\
�r!����ZH�PXVW�DQDO\VH�,QGXVWULDO
V�H[SHFWHG�ZHOIDUH�UDWKHU�WKDQ�VLPSO\�LWV
ZHOIDUH�XQGHU�WKH�H[SHFWHG�WDULII�

3URSRVLWLRQ����$�VPDOO�LQFUHDVH�LQ�WKH�PLQLPXP�ZDJH�RI� WKH�LQGXVWULDO
FRXQWU\��ZKLFK�PRYHV�WKH�WDULII�HTXLOLEULXP�IURP�WKH�ROG�-RKQVRQ�WDULII�
ZDU�VLWXDWLRQ� WR� WKH�QHZ�NQLIH�HGJH�VROXWLRQ��PD\� LPSURYH�ZHOIDUH�IRU
WKH�LQGXVWULDO�FRXQWU\�

3URRI��$�PRUH�IRUPDO�SURRI�LV�SUHVHQWHG�LQ�WKH�DSSHQGL[��:H�VWDUW�ZLWK
WKH�PLQLPXP�ZDJH�DW� D� OHYHO�ZKHUH� WKH� -RKQVRQ�HTXLOLEULXP� LV�EDUHO\
KROGLQJ��IRU�H[DPSOH��DQ�HSVLORQ�LQFUHDVH�LQ�WKH�PLQLPXP�ZDJH�SXVKHV
WKH� HTXLOLEULXP� LQWR� WKH� PL[HG�1DVK� �NQLIH�HGJH�� VLWXDWLRQ�� ([SHFWHG
XWLOLW\�LV�

(8 Z 9 Z Z 9 ZK= + -r t t r t t� � � � � � � � �� � � � � � �
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DQG�ZH� DUH� EDUHO\� DW� WKH� SRLQW�ZKHUH r� �Z = ���:H� WRWDOO\� GLIIHUHQWLDWH
WKLV�HTXDWLRQ�DQG�HPSOR\�DQ�HQYHORSH�FRQGLWLRQ�DUJXPHQW� WR�VKRZ�RXU
UHVXOW��VXEVFULSWV�UHSUHVHQW�GHULYDWLYHV�ZLWK�UHVSHFW�WR�WKDW�YDULDEOH��
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7KH�WHUPV�LQ�WKH�HTXDWLRQ�DUH�DV�IROORZV�

�� 7KH�ILUVW�WHUP��XQGHUOLQHG�RQFH��LV�DOZD\V�QHJDWLYH�DQG�UHSUHVHQWV
WKH��QRZ��SRVLWLYH�SUREDELOLW\�WKDW�WKHUH�ZLOO�EH�XQHPSOR\PHQW�LQ
WKH�LQGXVWULDO�FRXQWU\�DQG�WKDW�ZHOIDUH�ZLOO�GHFOLQH��%\�LQFUHDVLQJ
WKH� PLQLPXP� ZDJH�� WKH� SRVVLELOLW\� WKDW� WKH� GHYHORSLQJ� FRXQWU\
ZLOO�SODFH�D�]HUR�WDULII�LQFUHDVHV�IURP�]HUR�WR�VRPH�VPDOO�SRVLWLYH
DPRXQW��:LWK�D�]HUR�WDULII��WKRXJK��WKH�LQGXVWULDO�FRXQWU\�LV�EHORZ
LWV� WDULII�UHDFWLRQ�IXQFWLRQ��DQG� WKH�FRXQWU\�KDV�XQHPSOR\PHQW� LQ
WKH�,QGXVWULDO�PDUNHW�

�� 7KH� VHFRQG� WHUP� �XQGHUOLQHG� WZLFH�� LV� DOZD\V� SRVLWLYH� DQG
UHSUHVHQWV� WKH� LPSURYHPHQW� LQ� ,QGXVWULDO
V� ZHOIDUH� GXH� WR� WKH
UHGXFWLRQ�RI�'HYHORSLQJ
V�WDULII�

�� 7KH�WKLUG�WHUP��WKUHH�XQGHUOLQHV��UHSUHVHQWV�WKH�FKDQJH�LQ�ZHOIDUH
GXH�WR�WKH�LQFUHDVH�LQ�,QGXVWULDO
V�WDULII��7KLV�WHUP�LV�QHJDWLYH�LI�t
LV�JUHDWHU�WKDQ�WKH�RSWLPDO�WDULII��%\�WKH�HQYHORSH�WKHRUHP��WKRXJK�
WKH�WHUP�ZLOO�EH�FORVH� WR�]HUR� IRU�VPDOO�FKDQJHV� LQ� WKH�PLQLPXP
ZDJH�

�� 7KH�ILQDO�WHUP��IRXU�XQGHUOLQHV��LV�DOVR�QHJDWLYH�DQG�LV�WKH�GLUHFW
�XQHPSOR\PHQW��ORVV�LQ�ZHOIDUH�IURP�D�PLQLPXP�ZDJH�SROLF\�

7KXV��D�VPDOO�LQFUHDVH�LQ�WKH�PLQLPXP�ZDJH�IURP�WKH�-RKQVRQ�HTXLOLEULXP
PD\�LPSURYH�ZHOIDUH�IRU�WKH�LQGXVWULDO�FRXQWU\��,Q�VLPXODWLRQV�ZLWK�&REE�
'RXJODV� GHPDQG� DQG� SURGXFWLRQ�� WKH� FKDQJH� LQ� H[SHFWHG� ZHOIDUH� DOZD\V
VHHPV�WR�FRPH�RXW�DV�SRVLWLYH��IRU�H[DPSOH��WKH�VHFRQG�WHUP�GRPLQDWHV�WKH
RWKHU�WHUPV�

7KH� ZHOIDUH� LPSURYHPHQW� GHULYHV� IURP� WKH� IDFW� WKDW� WKH� PLQLPXP� ZDJH
PRYHV� WKH� LQGXVWULDO� FRXQWU\� FORVHU� WR� WKH� 6WDFNHOEHUJ� SRLQW� RQ
'HYHORSLQJ
V�UHDFWLRQ�IXQFWLRQ��(YHQ�WKRXJK� WKH� LQFUHDVH� LQ� WKH�PLQLPXP
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ZDJH� FDXVHV� DGGLWLRQDO� HPSOR\PHQW� GLVWRUWLRQV� LQGXVWULDOO\�� IRU� VPDOO
LQFUHDVHV� LW� SULPDULO\� DFWV� DV� D� FRPPLWPHQW� GHYLFH� WR� DFKLHYH� WKH
6WDFNHOEHUJ� HTXLOLEULXP�� ZKLFK� IRUFHV� DQ� LQFUHDVH� LQ� WKH� ,QGXVWULDO� WDULII
DQG�D�VXEVHTXHQW�GHFOLQH�LQ�'HYHORSLQJ
V�WDULII�

8VLQJ�WKH� WHUPLQRORJ\�LQWURGXFHG�E\�%XORZ��*HDQDNRSORV�DQG�.OHPSHUHU
�������� WKH� LQWURGXFWLRQ� RI� WKH� VWDQGDUG� KDV� ERWK� D� GLUHFW� DQG� D� VWUDWHJLF
HIIHFW� RQ� 'HYHORSLQJ
V� ZHOIDUH�� 7KH� GLUHFW� HIIHFW� LV� WR� LQFUHDVH
XQHPSOR\PHQW�� 7KH� VWUDWHJLF� HIIHFW� WKRXJK� UDLVHV� ,QGXVWULDO
V� WDULII� ZKLOH
UHGXFLQJ�'HYHORSLQJ
V�WDULII��7KH�VWUDWHJLF�HIIHFW�RI�WKH�VWDQGDUG�LV�WKH�PRVW
LQWHUHVWLQJ�UHVXOW�IRU�WKLV�SDSHU�EHFDXVH�,QGXVWULDO�E\�LPSOHPHQWLQJ�D�SROLF\
XQUHODWHG�WR�WUDGH�FRQVLGHUDWLRQV��LV�DFWXDOO\�DEOH�WR�DIIHFW�WDULIIV�LQ�D�PRUH
SURWHFWLRQLVW�IDVKLRQ�ZKLOH�SRVVLEO\�LPSURYLQJ�ZHOIDUH�

'URSSLQJ� WKH� DVVXPSWLRQ� WKDW� ,QGXVWULDO� DQG� 'HYHORSLQJ� DUH� UHODWLYHO\
VLPLODU�LQ�VL]H�GRHV�QRW�DOWHU�WKH�RXWFRPH�RI�WKH�WDULII�JDPH��%HFDXVH�ZH�DUH
ZRUNLQJ�LQ�D�WZR�FRXQWU\�IUDPHZRUN��ERWK�FRXQWULHV�ZLOO�KDYH�VRPH�GHJUHH
RI� PDUNHW� SRZHU� LQ� WKH� ZRUOG� PDUNHW�� $� V\PPHWULF� DQG� HTXLYDOHQW
IRUPXODWLRQ� IRU� WKLV� JDPH� ZRXOG� EH� WR� OHW� WKH� GHYHORSLQJ� FRXQWU\� VHW� D
PLQLPXP�UHQWDO�UDWH�RI�FDSLWDO��7KH�HIIHFWV�RI�VXFK�D�SROLF\�ZRXOG�FUHDWH�DQ
DGYDQWDJH�IRU�WKH�GHYHORSLQJ�FRXQWU\��7KH�VXUSULVLQJ�UHVXOW�RI�WKH�PRGHO�LV
WKDW�WKH�PLQLPXP�ZDJH��D�SXUHO\�GLVWRUWLRQDU\�SROLF\��PD\�DFWXDOO\�VHUYH�WR
LPSURYH� ,QGXVWULDO
V� ZHOIDUH� LQ� WKH� IDFH� RI� D� WDULII�ZDU� VLWXDWLRQ�� %\
LPSOHPHQWLQJ� OHJLVODWLRQ� LQ� WKH� ,QGXVWULDO� IDFWRU� DUHQD�� WKH� LQGXVWULDO
FRXQWU\�LV�DEOH�WR�GHWHUPLQH�WKH�RXWFRPH�LQ�WKH�LQWHUQDWLRQDO�SROLF\�DUHQD�DV
ZHOO�� 7KXV�� WKH� LQVWLWXWLRQ� RI� WKH� VWDQGDUG� IRU� KXPDQLWDULDQ� SXUSRVHV� FDQ
DFWXDOO\�VHUYH�WR�LPSURYH�WKH�FRXQWU\
V�ZHOIDUH�DORQJ�WDULII�OLQHV�

6LPLODU�WR�WKH�%UDQGHU�6SHQFHU�W\SH�PRGHOV�RI�VWUDWHJLF�WUDGH�LQWHUYHQWLRQV�
WKH�LQGXVWULDO�FRXQWU\�LQ�WKLV�FDVH�KDV�WKH�RSWLRQ�RI�LQWHUYHQLQJ�LQ�,QGXVWULDO
IDFWRU�PDUNHWV� WR�DFKLHYH� LPSURYHPHQWV� LQ� WKH� LQWHUQDWLRQDO� WUDGH�PDUNHW�
$OWKRXJK� WKH� ODERXU� VWDQGDUG� PD\� QRW� QHFHVVDULO\� EH� LPSOHPHQWHG� IRU
SXUHO\� SURWHFWLRQLVW� UHDVRQV�� WKH� RXWFRPH� RI� WKH� SROLF\� IRU� WKH� LQGXVWULDO
FRXQWU\� LV� TXLWH� FOHDU�� 7KH�PLQLPXP�ZDJH� SROLF\� LV� DEOH� WR� LQFUHDVH� WKH
ZDJH�RI� ODERXUHUV�� UDLVH� LPSRUW� WDULIIV�� LQFUHDVH�SURGXFWLRQ� LQ� WKH� LPSRUW�
FRPSHWLQJ� VHFWRU�� PDLQWDLQ� IXOO� HPSOR\PHQW�� UHGXFH� WKH� WDULIIV� RI� WKH
GHYHORSLQJ�FRXQWU\��DQG�LPSURYH�,QGXVWULDO
V�ZHOIDUH�
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8QWLO� QRZ� ZH� KDYH� H[DPLQHG� WKH� VLWXDWLRQ� ZKHUH� WKH� LQGXVWULDO� FRXQWU\
LPSRVHV�WKH�ODERXU�VWDQGDUG�ZKLOH�WKH�WUDGLQJ�SDUWQHU�GRHV�QRW��0DQ\�WLPHV
LQ� WKH� FXUUHQW� SROLWLFDO� FOLPDWH�� LQGXVWULDO� FRXQWULHV� KDYH� LQVLVWHG� WKURXJK
WKH�:72�WKDW�D�FRUH�VHW�RI�ODERXU�VWDQGDUGV�EH�LPSOHPHQWHG�DEURDG�DV�ZHOO�
7KLV� VHFWLRQ� PRGHOV� D� SRVVLEOH� UHDVRQ� ZK\� WKH� LQGXVWULDO� FRXQWU\� ZRXOG
HQFRXUDJH�VXFK�D�SROLF\�

7\SLFDOO\�� WKLV�HIIHFW� LV�H[SODLQHG� LQ�D�QRQ�WDULII�HQYLURQPHQW�E\�VKRZLQJ
WKDW�WKH�ODERXU�VWDQGDUG�LQ�D�GHYHORSLQJ�FRXQWU\�ZLOO�LPSURYH�WKH�ZHOIDUH�RI
WKH�LQGXVWULDO�FRXQWU\
V�ODERXU�IRUFH��EXW�ZLOO�UHGXFH�WKH�RYHUDOO�ZHOIDUH�RI
WKH� LQGXVWULDO� FRXQWU\� DQG� ZLOO� UHGXFH� WKH� JOREDO� ZHOIDUH� DV� ZHOO�� 7KLV
VHFWLRQ� SXWV� IRUZDUG� D� PHFKDQLVP� E\� ZKLFK� WKH� LQGXVWULDO� FRXQWU\
V
LQVLVWHQFH�RQ�VWDQGDUGV�DEURDG�UHVXOWV�LQ�DQ�LQFUHDVH�LQ�RYHUDOO�ZHOIDUH�IRU
WKH�,QGXVWULDO��7KH�VHWXS�IRU�WKH�VHFRQG�SDUW�RI�WKH�PRGHO�WDNHV�VHFWLRQ���DV
JLYHQ��:H�LPDJLQH�D�VLWXDWLRQ�ZKHUH�WKH�FRXQWULHV�KDYH�DOUHDG\�HQJDJHG�LQ
D� WDULII� ZDU� DQG� WKH� LQGXVWULDO� FRXQWU\� KDV� LPSOHPHQWHG� D� ZHOIDUH�
RSWLPL]LQJ�PLQLPXP�ZDJH�SROLF\��:H�QRZ�LQWURGXFH�WR�WKLV�IUDPHZRUN�DQ
LQVWLWXWLRQ�OLNH�WKH�:72��ZKLFK�KDV�WKH�JRDO�RI�UHGXFLQJ�WDULIIV�RU�DW�OHDVW
FRQVWUDLQLQJ�WKHP�WR�WKH�OHYHOV�FXUUHQWO\�SUHYDOHQW��7KH�H[SOLFLW�FRQVWUDLQW
RQ� WDULII� OHYHOV� ZLOO� SUHYHQW� WKH� LQGXVWULDO� FRXQWU\� IURP� DOOHYLDWLQJ� WKH
GLVWRUWLRQ� FDXVHG� E\� WKH� PLQLPXP� ZDJH� VROHO\� WKURXJK� LQGXVWULDO� WDULII
SROLFLHV�� %\� FRQWUDVW�� D� ODERXU� VWDQGDUG� LQ� WKH� GHYHORSLQJ� FRXQWU\� FRXOG
DFKLHYH�WKH�VDPH�JRDO�DV�WKH�LQGXVWULDO�WDULII�SROLF\��7KXV��DV�D�SUHUHTXLVLWH
WR� HQWHULQJ� :72�W\SH� WDULII� QHJRWLDWLRQV�� WKH� LQGXVWULDO� FRXQWU\�
UHFRJQL]LQJ� WKDW� VXFK� QHJRWLDWLRQV� ZLOO� OHDG� WR� ,QGXVWULDO� XQHPSOR\PHQW�
GHPDQGV�LQWHUQDWLRQDO�ODERXU�VWDQGDUGV�

5DWKHU� WKDQ� FDOOLQJ� IRU� ODERXU� VWDQGDUGV� DEURDG�� WKH� LQGXVWULDO� FRXQWU\
V
ILUVW�EHVW� RSWLRQ� WR� DOOHYLDWH� XQHPSOR\PHQW� ZRXOG� EH� WR� GLVPDQWOH� WKH
PLQLPXP�ZDJH�SROLF\²WKH�VRXUFH�RI� WKH�GRPHVWLF�GLVWRUWLRQ��7KLV�FRXOG
EH� DFKLHYHG� WKURXJK� D� SURGXFWLRQ� WD[� DORQJ� ZLWK� D� VXEVLG\�� DV� %UHFKHU
�����E�� SRLQWV� RXW�� :H� DVVXPH� WKRXJK� WKDW�� GXH� WR� LQWHUQDO� SUHVVXUH� RU
EHFDXVH�RI�LQWHUQDWLRQDO�UHJXODWLRQV�RQ�SURGXFWLRQ�VXEVLGLHV��WKH�UHYHUVDO�RI
VXFK�D�SROLF\�ZRXOG�EH�LPSRVVLEOH��,Q�WKH�DEVHQFH�RI�D�PLQLPXP�ZDJH�DW
KRPH��D� ODERXU�VWDQGDUG� LQ� WKH�GHYHORSLQJ�FRXQWU\�SURYLGHV�QR�EHQHILW� WR
WKH� LQGXVWULDO� FRXQWU\�� EHFDXVH� WKH� SROLF\� ZRXOG� QRW� RQO\� UHGXFH� ZRUOG
ZHOIDUH�� EXW� ZRXOG� DOVR� GHWHULRUDWH� ,QGXVWULDO
V� WHUPV� RI� WUDGH� DQG� LWV
H[SRUWV��%URZQ��'HDUGRUII��DQG�6WHUQ�������
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7KH� PRVW� V\PPHWULF� PHWKRG� RI� PRGHOOLQJ� 'HYHORSLQJ
V� ODERXU� VWDQGDUG
ZRXOG�EH� WR�KDYH� WKH�GHYHORSLQJ�FRXQWU\� LPSOHPHQW� D�PLQLPXP�ZDJH�DV
ZHOO�� 7KH�GLIILFXOW\� LQ� XVLQJ� WKLV� DSSURDFK� LV� WKDW� WZR� SRVVLEOH� RXWFRPHV
FRXOG�RFFXU��:LWK�WKH�PLQLPXP�ZDJH�LQ�WKH�LQGXVWULDO�HFRQRP\��WKH�ZRUOG
HTXLOLEULXP�LV�DFKLHYHG�ZKHQ�SULFHV�LQ�ERWK�FRXQWULHV�DUH�HTXDOL]HG�DW� WKH
OHYHOV�VHW�E\�WKH�ODERXU�VWDQGDUG��)URP�WKLV�VHW�RI�SULFHV��LI�WKH�GHYHORSLQJ
FRXQWU\�QRZ�VHWV�D�ELQGLQJ�PLQLPXP�ZDJH��ZKLFK�PXVW�E\�DVVXPSWLRQ�EH
ODUJHU� WKDQ� WKH� PLQLPXP� ZDJH� LQ� WKH� LQGXVWULDO� FRXQWU\�� ERWK� FRXQWULHV
DFWLYHO\�DUH�IL[LQJ�WKH�ZRUOG�SULFH�DW�WZR�GLIIHUHQW�OHYHOV��,Q�WKLV�FDVH��WUDGH
ZKHUH�ERWK�FRXQWULHV�KDYH�GLYHUVLILHG�SURGXFWLRQ�RI�ERWK�JRRGV�LV�QR�ORQJHU
SRVVLEOH�

$OWHUQDWLYHO\�� 'HYHORSLQJ� FRXOG� VHW� D� QRQ� ELQGLQJ� PLQLPXP� ZDJH� RU� D
PLQLPXP�ZDJH�DW�WKH�VDPH�OHYHO�DV�WKH�LQGXVWULDO�FRXQWU\��,Q�WKLV�FDVH��ERWK
FRXQWULHV�FDQ�SURGXFH�ERWK�JRRGV��EXW�PXOWLSOH�HTXLOLEULD�DUH�SRVVLEOH��%RWK
WKHVH� FDVHV�� ZKLOH� LQWHUHVWLQJ� SRVVLELOLWLHV�� JLYH� D� W\SH� RI� GHJHQHUDWH
VROXWLRQ�

,Q�FRQVLGHUDWLRQ�RI�WKLV�GLIILFXOW\��ZH�LQVWHDG�PRGHO�WKH�LPSOHPHQWDWLRQ�RI
WKH� VWDQGDUG� LQ� 'HYHORSLQJ� E\� DVVXPLQJ� WKDW� WKH� OHJLVODWLRQ� LQ� HIIHFW
UHGXFHV� WKH� ODERXU� VXSSO\�RI� WKH� FRXQWU\��)RU� H[DPSOH��RQH�RI� WKH� ODERXU
VWDQGDUGV� FXUUHQWO\� LQ� GLVFXVVLRQ� LV� WKH� H[SORLWDWLRQ� RI� FKLOG� ODERXU�� ,I� D
GHYHORSLQJ� FRXQWU\� ZHUH� WR� LPSRVH� VXFK� D� VWDQGDUG�� WKH� SULPDU\� HIIHFW
ZRXOG� EH� WR� UHGXFH� WKH� GHYHORSLQJ� FRXQWU\
V� ODERXU� VXSSO\�� ,Q� WKLV� FDVH�
EHFDXVH� RQO\� TXDQWLWLHV� DUH� FRQWUROOHG� UDWKHU� WKDQ� DQ� DGGLWLRQDO� SULFH�� D
XQLTXH�VROXWLRQ�WR�WKH�SUREOHP�FDQ�VWLOO�EH�IRXQG�

$QDO\WLFDOO\��ZH�LQWURGXFH�WKH�SROLFLHV�RI�WKH�:72�DV�D�UHVWULFWLRQ�RQ�WKH
PD[LPXP�WDULIIV�DOORZDEOH�E\�ERWK�FRXQWULHV��7KH�WDULII� OLPLW� LV�VHW�DW� WKH
OHYHOV�FXUUHQWO\�SUHYDOHQW�LQ�WKH�ZRUOG�HFRQRP\��)URP�VHFWLRQ����ZH�KDYH
VHHQ�WKDW�WKH�,QGXVWULDO
V�WDULII�ZLOO�DOZD\V�EH�VHW�DW�WKH�OHYHO�tH��)LJXUH�����
ZKLFK� LV� GHWHUPLQHG� E\� WKH� OHYHO� RI� WKH�PLQLPXP�ZDJH�� 7KH� GHYHORSLQJ
FRXQWU\
V�WDULII��RQ�WKH�RWKHU�KDQG��FDQ�EH�DW�HLWKHU�tK�RU�t���7KH�DQDO\VLV
ZLOO�IRFXV�RQ�WKH�VLWXDWLRQ�ZKHUH�WKH�GHYHORSLQJ�FRXQWU\�KDV�VHW�LWV�WDULIIV�DW
tK��$V�ZH�ZLOO�VHH��ZLWK� WKH�:72�UHVWULFWLRQ�� WKH�FDVH�ZKHUH�WKH� WDULII� LV
VHW�DW�t��JLYHV�H[DFWO\�WKH�VDPH�FRQFOXVLRQV�

:LWK� WKH� WDULII� FRPELQDWLRQ�� �tH�� tK��� QR� XQHPSOR\PHQW� H[LVWV� LQ� WKH
LQGXVWULDO�HFRQRP\�EHFDXVH�WKH�WDULIIV�DUH�KLJK�HQRXJK�WR�SXOO�WKH�HFRQRP\
RXW� RI� WKH�PLQLPXP�ZDJH� UHJLPH��:LWK� WKH�:72� FRQVWUDLQWV�� WKH� WDULII�
UHDFWLRQ�IXQFWLRQV�IRU�WKH�WZR�FRXQWULHV�ZLOO�RQFH�DJDLQ�FKDQJH��,Q�)LJXUH
���� WKH� GDVKHG� OLQHV� LQGLFDWH� WKH� WDULII�OLPLW� OHYHOV�� )RU� OHYHOV� RI� WKH
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GHYHORSLQJ�FRXQWU\
V� WDULII�EHORZ�tZ�� WKH� LQGXVWULDO� FRXQWU\�ZRXOG� OLNH� WR
VHW�D� WDULII�KLJKHU� WKDQ� WKH�:72�OLPLW��EXW� LV�QRW�DOORZHG� WR�GR�VR��7KXV�
,QGXVWULDO
V�UHDFWLRQ�IRU�WKHVH�WDULII�OHYHOV�VWD\V�FRQVWDQW�DW�tH��%\�FRQWUDVW�
'HYHORSLQJ
V�WDULII�UHDFWLRQ�IXQFWLRQ�UHPDLQV�XQFKDQJHG�E\�WKH�UHVWULFWLRQV�

FIGURE 12
RESTRICTIONS ON TARIFF SETTING

3URSRVLWLRQ� ��� :LWK� D� UHVWULFWLRQ� RQ� WKH� PD[LPXP� WDULII� OHYHOV
DOORZDEOH�� WKH� QHZ� WDULII� HTXLOLEULXP� ZLOO� RFFXU� DW� D� SRLQW� RI
XQHPSOR\PHQW�IRU�WKH�LQGXVWULDO�FRXQWU\�

3URRI�� :H� XVH� )LJXUH� ��� DV� D� JUDSKLFDO� GHPRQVWUDWLRQ� RI� WKLV
SURSRVLWLRQ�� 7KH� LQWHUVHFWLRQ� RI� WKH� QHZO\� DOWHUHG� WDULII�UHDFWLRQ
IXQFWLRQV� RFFXUV� ZKHQ� ,QGXVWULDO� VHWV� LWV� WDULIIV� DW� tH� DQG� 'HYHORSLQJ
GURSV� LWV� WDULIIV� WR� ]HUR�� %HFDXVH� WKLV� WDULII� FRPELQDWLRQ� LV� EHORZ
,QGXVWULDO
V� 
XQFRQVWUDLQHG
� WDULII�UHDFWLRQ�IXQFWLRQ�� LW� UHSUHVHQWV�D�SRLQW
RI�XQHPSOR\PHQW�IRU�WKH�,QGXVWULDO�HFRQRP\�

FIGURE 13
TARIFF REACTION FUNCTION WITH TARIFF RESTRICTIONS

t

t*

tH

0D[LPXP�t

DOORZHG

0D[LPXP�t
DOORZHG

t

t*

t* 
K

tH

t* 
Z

0D[LPXP�t�DOORZHG

0D[LPXP�t�DOORZHG

t* 
�



��

$�:72�UHVWULFWLRQ�RQ�WDULIIV�ZRXOG�SUHFLSLWDWH�D�FKDQJH�LQ� WDULII�SROLFLHV�
ZKLFK�LQ�WXUQ�UHVXOWV�LQ�XQHPSOR\PHQW�IRU�WKH�LQGXVWULDO�FRXQWU\��8QGHU�WKLV
QHZ�WDULII�UHJLPH��WKH�PLQLPXP�ZDJH�SROLF\��ZKLFK�EHIRUH�ZDV�D�VRXUFH�RI
ZHOIDUH�LPSURYHPHQW��QRZ�UHYHDOV�LWV�GLVWRUWLRQDU\�FKDUDFWHULVWLFV��%HFDXVH
WKH� LQGXVWULDO� FRXQWU\� E\� DVVXPSWLRQ� LV� XQDEOH� WR� GLVPDQWOH� WKH� SROLF\�� LW
ILQGV� WKDW� DQ� DOWHUQDWLYH�PHWKRG�RI� DYRLGLQJ� WKH�XQHPSOR\PHQW� ORVV� LV� WR
UHTXLUH�D�ODERXU�VWDQGDUG�LQ�WKH�GHYHORSLQJ�FRXQWU\�DV�ZHOO��$�UHGXFWLRQ�LQ
'HYHORSLQJ
V�ODERXU�VXSSO\�ZLOO�FDXVH�D�UHGXFWLRQ�LQ�'HYHORSLQJ
V�H[SRUWV
RI�WKH�ODERXU�LQWHQVLYH�JRRG��$W�IL[HG�ZRUOG�SULFHV��WKLV�UHGXFWLRQ�LQ�WUDGH
OHDGV� WR� DQ� LQFUHDVH� LQ� ,QGXVWULDO
V� SURGXFWLRQ� RI� WKH� LPSRUW�FRPSHWLQJ
JRRG��DV�ZHOO�DV�DQ�LQFUHDVH�LQ�ODERXU�GHPDQG�DQG�WKXV�DQ�LPSURYHPHQW�LQ
HPSOR\PHQW�DQG�ZHOIDUH�

7KH�'HYHORSLQJ�ODERXU�VWDQGDUG�DFWV�HVVHQWLDOO\�DV�D�VHFRQG�EHVW�SROLF\�WR
DOOHYLDWH� WKH� GLVWRUWLRQ� RI� WKH� PLQLPXP� ZDJH� LQGXVWULDOO\�� 'DYLV� ������
VKRZV� DQ� DQDORJRXV� UHVXOW� EXW� LQ� UHYHUVH� ZKHUH� LQFUHDVHV� LQ� WKH� ODERXU
VXSSO\� LQ� WKH� GHYHORSLQJ� FRXQWU\� OHDG� WR� JUHDWHU� XQHPSOR\PHQW� LQ� WKH
LQGXVWULDO�FRXQWU\���%HFDXVH� ,QGXVWULDO�QR� ORQJHU�KDV� WDULIIV�DYDLODEOH�DV�D
SROLF\� WRRO� IRU� VHFXULQJ�ZHOIDUH� LPSURYHPHQWV� LQ� WKH� IDFH� RI� D�PLQLPXP
ZDJH�SROLF\��,QGXVWULDO�ILQGV�LW�RSWLPDO�LQVWHDG�WR�UHTXLUH�D�ODERXU�VWDQGDUG
DEURDG�

7KH� FDOO� IRU� ODERXU� VWDQGDUGV� DGRSWLRQ� XQLYHUVDOO\� WKURXJK� WKH� :72�
DOWKRXJK�WKH\�PD\�LQKHUHQWO\�FRQWDLQ�D�KXPDQLWDULDQ�PRWLYH��FRXOG�DOVR�EH
VHHQ� DV� D� ZD\� IRU� LQGXVWULDO� FRXQWULHV� WR� HVFDSH� WKH� XQHPSOR\PHQW� WKDW
ZRXOG� HQVXH� LI� WDULII� UHVWULFWLRQV� ZHUH� FDUULHG� RXW�� 7KLV� LV� RQH� SRVVLEOH
PHFKDQLVP�WKURXJK�ZKLFK�WKH�XQLYHUVDO�FDOO�IRU�ODERXU�VWDQGDUGV�DGRSWLRQ
PD\�VLPSO\�EH�D�PHDQV� IRU�HQVXULQJ�SURWHFWLRQ�RI� WKH� LQGXVWULDO�FRXQWU\
V
LPSRUW�FRPSHWLQJ�VHFWRU�

������������������������������������������

��'RQ�'DYLV��������KDV�DOVR�SRLQWHG�RXW�WKDW�WKH�UHGXFWLRQ�LQ�+RPH
V�XQHPSOR\PHQW�LV
D�FRQVHTXHQFH�RI�WKH�WZR�JRRGV��WZR�FRXQWULHV�QDWXUH�RI�WKH�PRGHO��,I�HLWKHU�FRXQWU\�KDV
D�JRRG� WKDW� LV�SURGXFHG�RQO\�GRPHVWLFDOO\��RU� WKHUH�DUH� IDFWRUV�ZKLFK�DUH� IL[HG�ZLWKLQ
VHFWRUV��WKHQ�LW�LV�SRVVLEOH�WKDW�WKH�UHGXFWLRQ�LQ�)RUHLJQ
V�ODERXU�PD\�DFWXDOO\�UHVXOW�LQ�DQ
LQFUHDVH� LQ�+RPH
V� HPSOR\PHQW��$V� ORQJ� DV� WKHUH� LV� FRPSOHWH� GLYHUVLW\� LQ� SURGXFWLRQ
DFURVV�FRXQWULHV��DQG�IDFWRUV�DUH�DOVR�PRELOH�EHWZHHQ�LQGXVWULHV��WKH�UHVXOWV�LQ�WKH�SDSHU
ZLOO�KROG�
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7KLV�SDSHU�KDV�VKRZQ�KRZ�D�FRXQWU\
V�ODERXU�SROLFLHV�FDQ�UDGLFDOO\�FKDQJH
WKH� LQWHUQDWLRQDO� WDULII� HTXLOLEULXP�� %\� LQWURGXFLQJ� D� ODERXU� VWDQGDUG�� DQ
LQGXVWULDO� FRXQWU\� FDQ� LPSURYH� ZHOIDUH� WKURXJK� WKH� SROLF\
V� HIIHFW� RQ
LQGXVWULDO� DQG� GHYHORSLQJ� FRXQWULHV
� WDULII� SRVLWLRQV�� 7KH� VWDQGDUG
HIIHFWLYHO\� DFWV� WR� LQFUHDVH� WKH� LQGXVWULDO� FRXQWU\
V� RSWLPDO� WDULII� RQ� LWV
ODERXU�LQWHQVLYH�LPSRUWV��FORWK��ZKLOH�IRUFLQJ�WKH�WUDGLQJ�SDUWQHU�WR�GURS�LWV
RZQ� WDULIIV�� WKHUHE\�PRYLQJ� WKH� LQGXVWULDO� HFRQRP\� FORVHU� WR� DQ� RSWLPDO
6WDFNHOEHUJ�WDULII��7KH�VXUSULVLQJ�UHVXOW�RI� WKH�PRGHO� LV� WKDW� WKH�PLQLPXP
ZDJH��DQ�RWKHUZLVH�SXUHO\�GLVWRUWLRQDU\�SROLF\��PD\�LPSURYH�DQ�LQGXVWULDO
FRXQWU\
V�ZHOIDUH�LQ�WKH�IDFH�RI�D�WDULII�ZDU�VLWXDWLRQ�

)XUWKHUPRUH�� ODERXU� VWDQGDUGV� DGRSWLRQ� LV� HQFRXUDJHG� LQ� WKH� GHYHORSLQJ
FRXQWU\�ZKHQ�PXOWLODWHUDO�WUDGH�DJUHHPHQWV�OLPLW�WKH�XVH�RI�WUDGLWLRQDO�WUDGH
WDULIIV�� %\� VHFXULQJ� D� UHGXFWLRQ� LQ� WKH� ODERXU� IRUFH� RI� WKH� GHYHORSLQJ
FRXQWULHV�� WKH� LQGXVWULDO� FRXQWULHV� FDQ� SUHYHQW� XQHPSOR\PHQW�� DQG� WKXV
ZHOIDUH� ORVVHV�� LQ� WKHLU� RZQ� FRXQWULHV�� 7KHUHIRUH�� DUJXPHQWV� IRU� JOREDO
ODERXU�VWDQGDUGV��ZKLOH�SHUKDSV�PRWLYDWHG�E\�D�PRUDO�VWDQFH��FDQ�HDVLO\�EH
VXEYHUWHG� E\� PRUH� SURWHFWLRQLVW� LQWHUHVWV�� $Q� LPSOLFDWLRQ� IRU� SROLF\
GLVFXVVLRQV�LV�WKDW�DQ�DUJXPHQW�GRHV�H[LVW�ZKLFK�LQGLFDWHV�ODERXU�VWDQGDUGV
FDQ�EH�YLHZHG�DV�GLVJXLVHG�SURWHFWLRQLVP�

,Q� FRQWUDVW� WR� WKH� 
QHZ
� VWUDWHJLF� WUDGH� WKHRU\�� ZKHUH� JRYHUQPHQW
LQWHUYHQWLRQ�WKURXJK�LPSHUIHFW�SURGXFW�PDUNHWV�OHDGV�WR�LPSURYHPHQWV�LQ�D
FRXQWU\
V� ZHOIDUH�� WKLV� SDSHU� ILQGV� WKDW� LQWHUYHQWLRQ� LQWR� LPSHUIHFW� IDFWRU
PDUNHWV� FDQ� UHVXOW� LQ� ZHOIDUH� LPSURYHPHQWV�� /DERXU� VWDQGDUGV� DUH� WKXV

VHFRQG�EHVW
�VWUDWHJLF� WUDGH�SROLF\� WRROV��ZKLFK�KDYH� WKH�DGGHG�DGYDQWDJH
RI� EHLQJ� LQVWLWXWHG� LQ� WKH� GHYHORSLQJ� FRXQWU\� ZKLOH� DSSHDULQJ� XQGHU� D
KXPDQLWDULDQ�JXLVH�

�� $33(1',;

$��'HULYDWLRQ�RI�RSWLPDO�WDULIIV

,Q�WKLV�VHFWLRQ��ZH�GHULYH�WKH�PRGHO�VKRZLQJ�ZKDW�WKH�VKDSHV�RI�WKH�WDULII�
UHDFWLRQ� IXQFWLRQV� ZLOO� EH� ZLWKRXW� D� ODERXU� VWDQGDUG�� )URP� WKH� WH[W�� ZH
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NQRZ� WKH�SURGXFWLRQ�DQG�FRQVXPSWLRQ� VWUXFWXUHV�RI� WKH� WZR�FRXQWULHV� DUH
DVVXPHG�WR�EH�VLPLODU��(DFK�FRXQWU\�SURGXFHV�WZR�JRRGV�

����< < . /\ \= � � �

���� ; ; . /[ [= � � �

ZKHUH.[  �&DSLWDO�DOORFDWHG�WR�WKH�;�VHFWRU

.\  �&DSLWDO�DOORFDWHG�WR�WKH�<�VHFWRU

/[  �/DERXU�DOORFDWHG�WR�WKH�;�VHFWRU

/\  �/DERXU�DOORFDWHG�WR�WKH�<�VHFWRU

7KH�SURGXFWLRQ�RI�JRRG�;�LV�UHODWLYHO\�ODERXU�LQWHQVLYH��FRPSDUHG�WR�JRRG
<��LPSO\LQJ�WKDW�WKH�FDSLWDO�WR�ODERXU�UDWLR�LQ�;�SURGXFWLRQ��k [ [ [. /= ��ZLOO
EH� ORZHU� WKDQ� WKH� FDSLWDO� WR� ODERXU� UDWLR� IRU�<� �k \ ���:H� DVVXPH� WKDW� WKH
SURGXFWLRQ� IXQFWLRQV� KDYH� VWDQGDUGV� SURSHUWLHV�� L�H�� WKH\� DUH� ERWK� WZLFH�
FRQWLQXRXVO\� GLIIHUHQWLDEOH� DQG� VWULFWO\� PRQRWRQLFDOO\� LQFUHDVLQJ� LQ� WKHLU
UHVSHFWLYH�YDULDEOHV��/HWWLQJ�WKH�SULFH�RI�JRRG�<�EH�WKH�QXPHUDLUH��S\� ����
WKH�]HUR�SURILW�FRQGLWLRQV�LQ�ERWK�LQGXVWULHV�JXDUDQWHH�WKDW�IDFWRU�SD\PHQWV
ZLOO�H[KDXVW�UHYHQXHV�

����Z/ U. < . /\ \ \ \+ = � � �

���� ( )Z/ U. S ; . /[ [ [ [+ = +� t � � �

ZKHUH�S�LV�WKH�UHODWLYH�SULFH�RI�JRRG�;�� S S S[ \= ��DQG�t�LV�WKH�DG�YDORUHP
WDULII� SODFHG� RQ� WKH� LPSRUWDEOH� JRRG�� 3HUIHFW� IDFWRU�PRELOLW\� LPSOLHV� WKDW
IDFWRU� SULFHV� DFURVV� VHFWRUV� DUH� HTXDOL]HG� ZKLOH� FRQVWDQW� UHWXUQV� WR� VFDOH
DVVXUHV�WKDW�FDSLWDO� WR� ODERXU�UDWLRV��k��DUH�VLPSO\�IXQFWLRQV�RI�ZDJHV�DQG
WKH�UHQWDO�UDWH�RI�FDSLWDO�

����k k[ [ Z U= � �

����k k\ \ Z U= � �

,Q� DGGLWLRQ�� WKHUH� LV� D� IL[HG� DPRXQW� RI� ERWK� FDSLWDO� �K �� DQG� ODERXU� � / �
DYDLODEOH�LQ�WKH�HFRQRP\�

����. . .[ \+ =

���� / / /[ \+ =
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&RQVXPHUV� RZQ� ODERXU� DQG� FDSLWDO� DQG� GHPDQG� JRRGV� ;� DQG� <� E\
PD[LPL]LQJ�D�&REE�'RXJODV�XWLOLW\�IXQFWLRQ�

8 ; <= -z z� VXEMHFW�WR ( )S ; < Z/ U.�+ + = +t

7KLV�PD[LPL]DWLRQ� SUREOHP� JHQHUDWHV� WKH� VWDQGDUG� GHPDQG� IXQFWLRQV� IRU
WKH�JRRGV�
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$� VLPLODU� VHW� RI� HTXDWLRQV� FDQ� EH� ZULWWHQ� IRU� WKH� )RUHLJQ� FRXQWU\�� ZLWK
DVWHULVNV����UHSUHVHQWLQJ�WKH�)RUHLJQ�YDULDEOHV�
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7KH�SULFH�RI�WKH�FDSLWDO�LQWHQVLYH�JRRG�LQ�WKH�'RPHVWLF�FRXQWU\�LV�VWLOO�VHW
DV�WKH�QXPHUDLUH��7KH�PRGHO�LV�FORVHG�E\�DVVXPLQJ�ZRUOG�GHPDQG�IRU�JRRG
;�HTXDOV�ZRUOG�VXSSO\�DQG�WKDW�SURGXFW�SULFHV�DUH�HTXDOL]HG�E\�WUDGH��,I�ZH
DVVXPH�IXQFWLRQDO�IRUPV�IRU�WKH�SURGXFWLRQ�IXQFWLRQV��ZH�FDQ�VROYH�IRU�WKH
OHYHOV�RI�WKH�HQGRJHQRXV�YDULDEOHV��S��Z��U��.[��.\��/[��/\��Z��U��.[��.\�
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/[�� /\��� 7KH� HTXDWLRQV� RI� WKH� PRGHO� DUH� LQGHSHQGHQW� DQG� WKH� -DFRELDQ
PDWUL[�GHVFULELQJ�WRWDO�GHULYDWLYHV�ZLWK�UHVSHFW�WR�WKH�H[RJHQRXV�YDULDEOHV
LV�RI�IXOO�UDQN�

)RU� RXU� DQDO\VLV� ZH� DUH� FRQFHUQHG� ZLWK� FKDQJHV� LQ� WKH� OHYHOV� RI� WKHVH
YDULDEOHV�� WR�VHH�KRZ�FKDQJHV� LQ� WKH� WDULII� OHYHOV�DIIHFW� WKH�ZHOIDUH�RI� WKH
FRXQWU\��6LPLODU�WR�0D\HU��������ZH�XWLOL]H�LQGLUHFW�XWLOLW\�IXQFWLRQV��6LQFH
DOO� FRQVXPHUV� DUH� DVVXPHG� WR� KDYH� VLPLODU� SUHIHUHQFHV� ZH� FDQ� FRPSRVH
'RPHVWLF
V�LQGLUHFW�ZHOIDUH�IXQFWLRQ��9 S ,� � � ��ZKHUH� , S; < 0 [= + + tp DQG�LV
WKH�WRWDO�LQFRPH�RI�WKH�FRXQWU\�

3ULFHV�DUH�HTXDOL]HG�DFURVV�WKH�WZR�FRXQWULHV�E\�WKH�IROORZLQJ�HTXDWLRQV�

����� ( )S S S S[ \ [= = +� t 

����� ( ) ( )S S\ \  = + = +� �t t

DQG�WKH�UHODWLYH�ZRUOG�SULFH�RI�WKH�WZR�JRRGV�LV�

����� S S[ \ = p

7RWDOO\� GLIIHUHQWLDWLQJ� WKH� LQGLUHFW� XWLOLW\� IXQFWLRQ� DQG� XWLOL]LQJ� 5R\
V
7KHRUHP�� ' 9 9[

S ,= - �� DQG� WKH� IDFW� WKDW� SG;� �� G<�  � �� DORQJ� WKH
SURGXFWLRQ�SRVVLELOLW\�IURQWLHU�ZLWKRXW�DQ\�GRPHVWLF�GLVWRUWLRQV��ZH�ILQG�

����� [ ]G9 9 0 G G0
,

[ [= - +p tp

:KHUH�0�

[� LV� WKH� LPSRUWV� RI�;� E\� WKH�GRPHVWLF� FRXQWU\�� )ROORZLQJ� -RQHV
��������LPSRUWV�LQ�ERWK�FRXQWULHV�DUH�DVVXPHG�WR�EH�IXQFWLRQV�RI�WKH�ZRUOG
SULFH�DQG�WKHLU�RZQ�WDULIIV�

����� 0 0[ [= � � �t p 0[
t�����DQG�0

[
p����

�����0 0\ \= � � �t p 0\
t*�����DQG�0

[
p�!��

$�GRPHVWLF�WDULII�LQ�HLWKHU�FRXQWU\�OHDGV�WR�D�GHFOLQH�LQ� WKHLU�RZQ�LPSRUWV
ZKLOH� DQ� LQFUHDVH� LQ� WKH� UHODWLYH� ZRUOG� SULFH� RI� JRRG� ;�� GHFUHDVHV
'RPHVWLF
V� LPSRUWV� DQG� LQFUHDVHV� )RUHLJQ
V�� ,Q� DGGLWLRQ�� ZLWK� QR� LQWHU�
WHPSRUDO�ERUURZLQJ�DOORZHG�LQ�WKH�PRGHO��WUDGH�PXVW�EH�EDODQFHG�

����� ( )p t0 0[ \= +� 
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7RWDOO\�GLIIHUHQWLDWLQJ�HTXDWLRQV� ����� WKURXJK� ������ZH� VROYH� IRU� Gp�� G0�

\

DQG�G0�

[� LQ�WHUPV�RI�Gt�DQG�Gt��DQG�VXEVWLWXWH� WKHVH�H[SUHVVLRQV� LQWR� WKH
LQGLUHFW�XWLOLW\�IXQFWLRQ�RI�HTXDWLRQ������

����� ( ) ( )[ ]G9 9 G G
,
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ZKHUH d� !� �� DQG� f� �� �� UHSUHVHQW� ODUJH� H[SUHVVLRQV�� DQG
( )( )e p � �p

p
= - >0 0[ [ � � LV� WKH� SULFH� HODVWLFLW\� RI� GRPHVWLF� LPSRUWV�

ZKLOH ( )( )e p � �p
p

 = >0 0\ \ � � LV� WKH� SULFH� HODVWLFLW\� RI� )RUHLJQ� LPSRUWV�

8VLQJ�WKLV�H[SUHVVLRQ�ZH�FDQ�PDS�WKH�LQGLIIHUHQFH�FRQWRXUV�RI�WKH�GRPHVWLF
FRXQWU\
V� ZHOIDUH� ZLWK� UHVSHFW� WR� GLIIHUHQW� WDULII� OHYHOV�� 7R� ILQG� WKH
'RPHVWLF
V� RSWLPDO� WDULII� UHDFWLRQ� FXUYH�� JLYHQ� WKH� OHYHO� RI� WDULIIV� LQ� WKH
RWKHU� FRXQWU\��ZH� VHW�G9�Gt  � �� DQG� VROYH� IRU� WKH� GRPHVWLF� WDULII�� ,Q� WKLV
FDVH��ZH�VHH�WKDW�

t
e p

RSWLPDO = -
�

�

6\PPHWULFDOO\�� ZH� FDQ� GHULYH� )RUHLJQ
V� ZHOIDUH� IXQFWLRQ� WR� ILQG� WKDW� LW
GHFOLQHV�ZLWK�DQ�LQFUHDVH�LQ�'RPHVWLF
V�WDULII��ZKLOH�ZHOIDUH�LV�RSWLPL]HG�DW
WKH�IROORZLQJ�OHYHO�

t
e p

RSWLPDO
 =

-
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%��3URRI�IRU�SURSRVLWLRQ��

,Q� WKLV� VHFWLRQ�� ZH� VKRZ� WKDW� JLYHQ� WKH� VKDSHV� RI� WKH� WDULII�UHDFWLRQ
IXQFWLRQV�� WKH�RQO\�SRVVLEOH�HTXLOLEULD�DUH� WKH�RQHV�PHQWLRQHG�LQ� WKH�PDLQ
WH[W�� $VLGH� IURP� WKH� HTXLOLEULD� LQ� WKH�PDLQ� WH[W�� ZH� FDQ� FRQMHFWXUH� ZKDW
RWKHU�SRVVLEOH�WDULII�HTXLOLEULD�FRXOG�ORRN�OLNH��$OO�WKH�SRVVLEOH�FDVHV�IRU�D
SXUH�VWUDWHJ\�HTXLOLEULXP�DUH�GUDZQ�LQ�)LJXUH����

:H�JR�WKURXJK�HDFK�RI�WKH�FDVHV�WR�SURYH�WKDW�HDFK�HTXLOLEULXP�DV�GUDZQ�LV
QRW�SRVVLEOH�
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&DVH�$��,QWHUVHFWLRQ�DW�]HUR�'HYHORSLQJ�WDULII

%HFDXVH�SRLQW��D��LV�RQ�WKH�,QGXVWULDO�UHDFWLRQ�IXQFWLRQ��LW�PXVW�EH�D�SRLQW�RI
IXOO�HPSOR\PHQW��,I�WKDW�LV�VR��DQ\�LQFUHDVH�LQ�WKH�,QGXVWULDO�WDULII��NHHSLQJ
WKH�'HYHORSLQJ� WDULII� DW� ]HUR��ZLOO� DOVR�EH�SRLQWV�RI� IXOO� HPSOR\PHQW�� DQG
WKH� PLQLPXP� ZDJH� ZLOO� VWLOO� QRW� EH� ELQGLQJ�� +RZHYHU�� LI� WKH� PLQLPXP
ZDJH�LV�QRW�ELQGLQJ��LW�LV�RSWLPDO�IRU�'HYHORSLQJ�WR�KDYH�D�QRQ�]HUR�WDULII�
3RLQW��D��FDQQRW�EH�DQ�RSWLPDO�EHVW�UHVSRQVH�IRU�ERWK�FRXQWULHV�

&DVH�%��,QWHUVHFWLRQ�DW�ERWWRP�EUHDN�SRLQW

$W�SRLQW��E���ZH�RQFH�DJDLQ�KDYH�IXOO�HPSOR\PHQW�DQG�WKH�PLQLPXP�ZDJH
EDUHO\� ELQGLQJ��+RZHYHU�� IURP� WKH� GHULYDWLRQ� RI� WKH�'HYHORSLQJ� UHDFWLRQ
IXQFWLRQ�� SRLQW� �F��PXVW� JLYH� WKH� VDPH� OHYHO� RI�ZHOIDUH� WR�'HYHORSLQJ� DV
�E��� 7KDW�PHDQV� LI�'HYHORSLQJ� SODFHV� WKH� KLJKHU� WDULII�� LW� ZLOO� UHFHLYH� QR

FIGURE 14
IMPOSSIBLE TARIFF EQUILIBRIA

H[WUD� EHQHILWV� IURP� WKH� WDULII�� 7KLV� LV� D� FRQWUDGLFWLRQ� EHFDXVH� GHYHORSLQJ
ZHOIDUH�VKRXOG�LPSURYH�
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&DVH�&��,QWHUVHFWLRQ�DW�WRS�EUHDN�SRLQW

$W� SRLQW� �F��� ZH� KDYH� IXOO� HPSOR\PHQW� DQG� WKH� PLQLPXP� ZDJH� EDUHO\
ELQGLQJ��EXW�IURP�WKH�GHULYDWLRQ�RI�WKH�'HYHORSLQJ�UHDFWLRQ�IXQFWLRQ��SRLQW
�E��PXVW�JLYH� WKH�VDPH�OHYHO�RI�ZHOIDUH� WR�'HYHORSLQJ�DV��F���7KDW�PHDQV
WKDW��LI�'HYHORSLQJ�GURSV�LWV�WDULIIV�WR�]HUR��WKH�PLQLPXP�ZDJH�ZLOO�VWLOO�EH
ELQGLQJ� DQG� WKDW� 'HYHORSLQJ� ZHOIDUH� ZLOO� QRW� FKDQJH�� 7KLV� LV� D
FRQWUDGLFWLRQ�EHFDXVH�'HYHORSLQJ�ZHOIDUH�VKRXOG�LPSURYH�

&DVH�'��,QWHUVHFWLRQ�RQ�'HYHORSLQJ�UHDFWLRQ�FXUYH

$W�SRLQW��G���ZH�DOVR�KDYH�IXOO�HPSOR\PHQW�DQG�WKH�PLQLPXP�ZDJH�EDUHO\
ELQGLQJ��(YHU\ZKHUH� EHORZ� WKH� ,QGXVWULDO� UHDFWLRQ� IXQFWLRQ�PXVW� LQGLFDWH
SRLQWV�RI�XQHPSOR\PHQW�DQG�WKH�PLQLPXP�ZDJH�ELQGLQJ��7KHUHIRUH��IRU�DOO
SRLQWV� DORQJ� WKH� 'HYHORSLQJ� UHDFWLRQ� IURP� SRLQW� �G�� WR� SRLQW� �F��
XQHPSOR\PHQW� H[LVWV�� +RZHYHU�� WKH� WDULII� OHYHOV� EHWZHHQ� �G�� DQG� �F�
GHVFULEH�SRLQWV�ZKHUH�'HYHORSLQJ� LV�VHWWLQJ�D�SRVLWLYH� WDULII� WKDW�GRHV�QRW
DOOHYLDWH�WKH�PLQLPXP�ZDJH�DQG�RQO\�FDXVHV�LQGXVWULDO�GLVWRUWLRQV��7KLV�LV�D
FRQWUDGLFWLRQ�

+DYLQJ�UXOHG�RXW�DOO�WKHVH�RWKHU�SXUH�VWUDWHJ\�HTXLOLEULD��RQO\�WKH�HTXLOLEULD
GHVFULEHG�LQ�WKH�PDLQ�WH[W�DUH�SRVVLEOH�

&��3URRI�IRU�SURSRVLWLRQ��

,Q� WKLV� VHFWLRQ��ZH�SURYH� WKDW�D�VPDOO� LQFUHDVH� LQ� WKH�PLQLPXP�ZDJH� WKDW
PRYHV�WKH�WDULII�HTXLOLEULXP�IURP�WKH�-RKQVRQ�WDULII�ZDU�FDVH�WR�WKH�
NQLIH�
HGJH
�FDVH�FDQ�LPSURYH�H[SHFWHG�ZHOIDUH�RI�WKH�LQGXVWULDO�FRXQWU\��%HFDXVH
WKH�DQDO\VLV�DSSHDOV� WR�DQ�HQYHORSH�WKHRUHP�FRQGLWLRQ��ZH� ILUVW� VKRZ� WKDW
DOO�WKH�YDULDEOHV�XQGHU�GLVFXVVLRQ�DUH�FRQWLQXRXV�DQG�GLIIHUHQWLDEOH�

%\�DVVXPSWLRQ�� WKH�SURGXFWLRQ�DQG�XWLOLW\�IXQFWLRQV�IRU�ERWK�FRXQWULHV�DUH
WZLFH� FRQWLQXRXVO\� GLIIHUHQWLDEOH� DQG� DUH� VWULFWO\� PRQRWRQLF� LQ� WKHLU
DUJXPHQWV��7KH�LQGLUHFW�XWLOLW\�IXQFWLRQV��9 Z 9 Z� � � � � � � �  t t t tDQG ��DUH�DOVR
WZLFH�FRQWLQXRXVO\�GLIIHUHQWLDEOH��7KH�RSWLPDO�WDULII�UHDFWLRQ�IXQFWLRQV�DUH
IRXQG�E\�PD[LPL]LQJ�LQGLUHFW�XWLOLW\�ZLWK�UHVSHFW�WR�WKH�RZQ�FRXQWU\�WDULII�
)RU�WKH�LQGXVWULDO�FRXQWU\��WKH�PD[LPL]DWLRQ�LV

( ) ( )t t t t
t

 � PD[ � �Z 9 Z=

$� VLPLODU� PD[LPL]DWLRQ� LV� FDUULHG� RXW� WR� ILQG� WKH� GHYHORSLQJ� FRXQWU\
V
WDULII�UHDFWLRQ�IXQFWLRQ��:LWK�D�-DFRELDQ�PDWUL[�RI�ILUVW�GHULYDWLYHV��ZKLFK�LV
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RI�IXOO�UDQN��ZH�FDQ�DSSO\�WKH�LPSOLFLW�IXQFWLRQ�WKHRUHP�WR�VKRZ�WKDW�ERWK
WDULII�UHDFWLRQ�IXQFWLRQV�DUH�DW�OHDVW�RQFH�FRQWLQXRXVO\�GLIIHUHQWLDEOH�

7KH�RQO\�RWKHU�SRVVLEOH�WDULII�HTXLOLEULXP��DVLGH�IURP�WKH�RULJLQDO�-RKQVRQ
HTXLOLEULXP�DQG� WKH�GHJHQHUDWH� FDVH��PXVW�EH� WKH� 
NQLIH�HGJH
� HTXLOLEULXP
GHVFULEHG�LQ�WKH�WH[W��,Q�WKLV�HTXLOLEULXP��'HYHORSLQJ�FKRRVHV�EHWZHHQ�WZR
WDULII�OHYHOV��tK��ZKLFK�DUH�WDNHQ�IURP�WKH�ROG�WDULII�UHDFWLRQ�IXQFWLRQ��DQG
t���ZKLFK�LV�DOZD\V�]HUR��,QGXVWULDO
V�RSWLPDO�WDULII�OHYHO��JLYHQ�WKDW�tK�DQG
t��DUH�SOD\HG�ZLWK�SUREDELOLWLHV�r�DQG���� r���ZLOO�EH�tH��([SHFWHG�ZHOIDUH
IRU�WKH�LQGXVWULDO�FRXQWU\�LQ�WKLV�FDVH�LV�GHILQHG�DV�IROORZV�

(8 Z 9 Z Z 9 ZK= + -r t t r t t� � � � � � � � �� � � � � � �

7KLV�HQWLUH�HTXLOLEULXP�FDQ�EH�GHVFULEHG�E\�WKH�IROORZLQJ�WKUHH�HTXDWLRQV�

( ) ( )
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7KH�ILUVW�HTXDWLRQ�LQGLFDWHV� WKDW�JLYHQ� Z ��'HYHORSLQJ
V�ZHOIDUH� LI� LW�SOD\V
HLWKHU� WKH� KLJK� RU� ORZ� WDULII� LV� WKH� VDPH�� ZKLOH� WKH� VHFRQG� HTXDWLRQ� LV
'HYHORSLQJ
V� ILUVW�RUGHU� PD[LPL]DWLRQ� FRQGLWLRQ� DQG� JXDUDQWHHV� WKDW� WKH
KLJK�WDULII�LV�RQ�'HYHORSLQJ
V�WDULII�UHDFWLRQ�IXQFWLRQ��)LQDOO\��HTXDWLRQ����
LV�,QGXVWULDO
V�ILUVW�RUGHU�PD[LPL]DWLRQ�FRQGLWLRQ�IRU�H[SHFWHG�XWLOLW\��JLYHQ
r��DQG�VKRZV�WKDW�tH�VDWLVILHV�WKH�PD[LPL]DWLRQ�

*LYHQ�r�DQG� Z ��UHFXUVLYHO\��WKHVH�WKUHH�HTXDWLRQV�FDQ�EH�XVHG�WR�VROYH�IRU
WKH� WKUHH� FULWLFDO� WDULII� OHYHOV�� tK�� t��� DQG� tH�� 7KH� ILQDO� VWHS� LV� WKHQ� WR
LPSOLFLWO\� VROYH� IRU� r� LQ� WHUPV� RI� Z �� 8VLQJ� HTXDWLRQ� ����� ZH� VHH� WKDW
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%HFDXVH� DOO� WKH� IXQFWLRQV� RQ� WKH� ULJKW�KDQG� VLGH� DUH� DW� OHDVW� RQFH
FRQWLQXRXVO\� GLIIHUHQWLDEOH� LQ� Z �� r� DOVR� PXVW� EH�� :H� FDQ� VLJQ� r� E\

DQDO\VLQJ� HDFK� RI� WKH� WHUPV�� 7KH� WHUP� ( )Z9 KHH
�� ttt � LV� DOZD\V� QHJDWLYH

EHFDXVH� LW� UHSUHVHQWV� WKH� FKDQJH� LQ� ZHOIDUH� LI� ZH� LQFUHDVH� WKH� ,QGXVWULDO
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WDULII�NHHSLQJ�WKH�'HYHORSLQJ�WDULII�FRQVWDQW��%HFDXVH�ZH�DUH�WR�WKH�ULJKW�RI
WKH� ,QGXVWULDO� WDULII�UHDFWLRQ� IXQFWLRQ�� VXFK� D� PRYHPHQW� PXVW� OHDG� WR� D

GHFOLQH� LQ� ZHOIDUH�� %\� FRQWUDVW�� WKH� QXPHUDWRU�� ( )9 Z
H H

t
t t� �� �� LV� DOZD\V

SRVLWLYH��,Q�WKLV�FDVH��WKH�]HUR�'HYHORSLQJ�WDULII�LQGLFDWHV�WKDW�WKH�LQGXVWULDO
FRXQWU\�KDV�XQHPSOR\PHQW��$Q\�LQFUHDVH�LQ�WKH�,QGXVWULDO�WDULII�WKHQ�SODFHV
XSZDUG�SUHVVXUH�RQ�WKH�VKDGRZ�ZDJH�DQG�UDLVHV�HPSOR\PHQW�DQG�ZHOIDUH�
7KXV�� r� LV� D� FRQWLQXRXVO\� GLIIHUHQWLDEOH� IXQFWLRQ� RI� Z � DQG� LV� DOZD\V
SRVLWLYH�DQG�EHWZHHQ�]HUR�DQG�RQH�

,I� ( )9 Z
H H Kt
t t� � � LV� ]HUR�� r�  � ��� 7KLV� LV� D� VLWXDWLRQ� ZKHUH� WKH� PLQLPXP

ZDJH� LV� VHW� DW� RU�EHORZ�Z,� DQG� WKH�GHYHORSLQJ�FRXQWU\�ZLOO� SOD\� WKH�KLJK

WDULII�ZLWK�FHUWDLQW\��&RQYHUVHO\�� LI� ( )9 Z
H Ht
t t� �� � LV� ]HUR��r� ���� DQG�ZH

DUH�DW�WKH�GHJHQHUDWH�HTXLOLEULXP�ZKHQ�WKH�PLQLPXP�ZDJH�LV�DW�Z$�

7KH�LQGXVWULDO�FRXQWU\
V�H[SHFWHG�XWLOLW\�LV�WKXV�FRPSRVHG�RI�WHUPV�WKDW�DUH
DOO�FRQWLQXRXV�DQG�GLIIHUHQWLDEOH�IXQFWLRQV�RI� Z ��VR�ZH�FDQ�VDIHO\�WDNH�WKH
GHULYDWLYH�RI�H[SHFWHG�ZHOIDUH�WR�ILQG
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1RWH�WKDW�Gt��GZ� ���EHFDXVH�WKH�ORZHU�WDULII�LV�DOZD\V�]HUR��7R�VLJQ�WKLV
H[SUHVVLRQ��ZH�ORRN�DW�HDFK�WHUP�DV�IROORZV�

�� )LUVW�WHUP��XQGHUOLQHG�RQFH�

$Q� LQFUHDVH� LQ� WKH� PLQLPXP� ZDJH� PDNHV� WKH� GHYHORSLQJ� FRXQWU\
ORZHU� WKH� SUREDELOLW\� RI� SOD\LQJ� WKH� KLJK� WDULII� �rZ����� )RU� D� VPDOO
LQFUHDVH� LQ� WKH�PLQLPXP�ZDJH�� WKLV� PXVW� EH� WUXH� EHFDXVH� ZH�PRYH
IURP�WKH�SXUH�VWUDWHJ\�1DVK�HTXLOLEULXP�WR�WKH�PL[HG�VWUDWHJ\��ZKLFK
LQYROYHV�VRPH�GHJUHH�RI�UDQGRPL]DWLRQ��7KH�EUDFNHWHG�SDUW�RI�WKH�ILUVW
WHUP�� RQ� WKH� RWKHU� KDQG�� LV� SRVLWLYH� EHFDXVH� ZHOIDUH� DW� WKH� KLJKHU
'HYHORSLQJ�WDULII�LV�JUHDWHU�WKDQ�ZHOIDUH�ZKHQ�WKH�GHYHORSLQJ�WDULII�LV
]HUR��7KH�UHDVRQ�IRU�WKLV�LV�WKDW��LI�'HYHORSLQJ�SOD\V�t���WKH�LQGXVWULDO
FRXQWU\� KDV� XQHPSOR\PHQW�� 7KHUHIRUH�� WKH� ZKROH� ILUVW� WHUP� LV
QHJDWLYH�



��

�� 6HFRQG�WHUP��XQGHUOLQHG�WZLFH�

7KLV� WHUP� ORRNV�DW� WKH� HIIHFW�RQ� ,QGXVWULDO�ZHOIDUH�GXH� WR� FKDQJHV� LQ
WKH� GHYHORSLQJ� FRXQWU\� WDULII�� %HFDXVH� tK� ZLOO� DOZD\V� EH� DERYH� WKH
LQGXVWULDO� FRXQWU\� UHDFWLRQ� IXQFWLRQ�� 9t� LV� QHJDWLYH� EHFDXVH� ZH� DUH
RQFH�DJDLQ�LQ�D�VLWXDWLRQ�RI�IXOO�HPSOR\PHQW��7KH�VHFRQG�SDUW��GtK�GZ�
LV� DOVR� QHJDWLYH� EHFDXVH� WKH� RSWLPDO� GHYHORSLQJ� FRXQWU\� WDULII�� LI
,QGXVWULDO� LQFUHDVHV� WKH� PLQLPXP�ZDJH�� GHFUHDVHV�� IRU� H[DPSOH�� WKH
GHYHORSLQJ�FRXQWU\�UHDFWLRQ�IXQFWLRQ�LV�GRZQZDUG�VORSLQJ��7KXV��WKLV
WHUP�LV�DOZD\V�SRVLWLYH�

�� 7KLUG�WHUP��XQGHUOLQHG�WKUHH�WLPHV�

7KLV� WHUP� LV�QHJDWLYH�EHFDXVH�9t����� LI�t� LV� JUHDWHU� WKDQ� WKH�RSWLPDO
WDULII��EXW��E\�WKH�HQYHORSH�WKHRUHP��ZH�NQRZ�WKDW�WKH�WHUP�LV�FORVH�WR
]HUR�IRU�VPDOO�FKDQJHV�LQ�WKH�PLQLPXP�ZDJH�

�� )RXUWK�WHUP��XQGHUOLQHG�IRXU�WLPHV�

7KLV�LV�WKH�GLUHFW�HIIHFW�RI�WKH�PLQLPXP�ZDJH�RQ�ZHOIDUH�ZLWKRXW�WKH�WDULII
DGMXVWPHQW�� IRU� H[DPSOH�� XQHPSOR\PHQW� DQG� D� WHUPV� RI� WUDGH� ORVV�� ,W� LV
DOZD\V�QHJDWLYH�

*UDSKLFDOO\��ZH�FDQ�SORW�WKH�PDLQ�YDULDEOHV�LQ�WHUPV�RI� Z �)LJXUH������7KH
V\PERO� b�� UHSUHVHQWV� WKH� SRLQW� ZKHUH� ZH� JR� IURP� WKH� ROG� -RKQVRQ
HTXLOLEULXP�WR�WKH�
NQLIH�HGJH
�FDVH�

FIGURE 15
PLOTS OF CRITICAL VARIABLES
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5()(5(1&(6

%KDJZDWL��-DJGLVK���������
7UDGH�/LEHUDOLVDWLRQ�DQG��)DLU�7UDGH��'HPDQGV�
$GGUHVVLQJ� WKH� (QYLURQPHQWDO� DQG� /DERXU� 6WDQGDUGV� ,VVXHV
�� :RUOG
(FRQRP\������������������

%KDJZDWL�� -DJGLVK� �������� 
7KH� 'HPDQG� WR� 5HGXFH� 'RPHVWLF� 'LYHUVLW\
DPRQJ�7UDGLQJ�1DWLRQV
�� LQ� -�� %KDJZDWL� DQG�5��+XGHF� �HGV���)DLU� 7UDGH
DQG�+DUPRQL]DWLRQ��3UHUHTXLVLWHV�IRU�)UHH�7UDGH��%RVWRQ��0$��0,7�3UHVV�

%1$� 0DQDJHPHQW� %ULHILQJ� �������� 
:72� 0DNHV� �*RRG� %HJLQQLQJ�� LQ
������'LUHFWRU�*HQHUDO�6D\V
�����'HFHPEHU�

%UDQGHU�� -DPHV� DQG� %DUEDUD� 6SHQFHU� �������� 
([SRUW� 6XEVLGLHV� DQG
,QWHUQDWLRQDO�0DUNHW� 6KDUH� 5LYDOU\
�� -RXUQDO� RI� ,QWHUQDWLRQDO� (FRQRPLFV�
�����������

%UHFKHU�� 5�� $�� �����D��� 
0LQLPXP�:DJH� 5DWHV� DQG� WKH� 3XUH� 7KHRU\� RI
,QWHUQDWLRQDO�7UDGH
��4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV�����������������

%UHFKHU��5��$�������E���
2SWLPDO�&RPPHUFLDO�3ROLF\�IRU�D�0LQLPXP�:DJH
(FRQRP\
��-RXUQDO�RI�,QWHUQDWLRQDO�(FRQRPLFV������������

%URZQ��'���$��9��'HDUGRUII��DQG�5��0��6WHUQ� �������� 
,QWHUQDWLRQDO�/DERU
6WDQGDUGV�DQG�7UDGH��$�7KHRUHWLFDO�$QDO\VLV
��LQ�-��%KDJZDWL�DQG�5��+XGHF
�HGV��� )DLU� 7UDGH� DQG� +DUPRQL]DWLRQ�� 3UHUHTXLVLWHV� IRU� )UHH� 7UDGH�
%RVWRQ��0$��0,7�3UHVV�

%XORZ��-��,���-��'��*HDQDNRSORV�DQG�3��'��.OHPSHUHU��������� 
0XOWLPDUNHW
2OLJRSRO\�� 6WUDWHJLF� 6XEVWLWXWHV� DQG� &RPSOHPHQWV
�� -RXUQDO� RI� 3ROLWLFDO
(FRQRP\������������������

&DVHOOD�� $OHVVDQGUD� �������� 
)UHH� 7UDGH� DQG� (YROYLQJ� 6WDQGDUGV
�� LQ� -�
%KDJZDWL� DQG� 5�� +XGHF� �HGV��� )DLU� 7UDGH� DQG� +DUPRQL]DWLRQ�
3UHUHTXLVLWHV�IRU�)UHH�7UDGH��%RVWRQ��0$��0,7�3UHVV�

'DYLV�� 'RQDOG� 5�� �������� 
'RHV� (XURSHDQ� 8QHPSOR\PHQW� 3URS� 8S
$PHULFDQ�:DJHV"
�� 'LVFXVVLRQ� 3DSHUV� 1R�� ������ +DUYDUG��0$�� +DUYDUG
,QVWLWXWH�RI�(FRQRPLF�5HVHDUFK�

'L[LW�� $YLQDVK� �������� 
6WUDWHJLF�$VSHFWV� RI� 7UDGH� 3ROLF\
�� LQ� 7UXPDQ� )�
%HZOH\� �HG���� $GYDQFHV� LQ� (FRQRPLF� 7KHRU\�� )LIWK� :RUOG� &RQJUHVV�
&DPEULGJH��8.��&DPEULGJH�8QLYHUVLW\�3UHVV
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(DWRQ�� -RQDWKDQ� DQG� *HQH� 0�� *URVVPDQ� �������� 
2SWLPDO� 7UDGH� DQG
,QGXVWULDO� 3ROLF\� XQGHU� 2OLJRSRO\
�� 4XDUWHUO\� -RXUQDO� RI� (FRQRPLFV�
�����������������

(FRQRPLVW���������
)UHH�7UDGH�RU�)RXO"
���$SULO�����

)LHOGV��*DU\�6����������7UDGH�DQG�/DERU�6WDQGDUGV��$�5HYLHZ�RI�WKH�,VVXHV�
3DULV��2(&'�

)UHHPDQ��5LFKDUG�%�� �������� 
$�+DUG�+HDGHG�/RRN�DW�/DERXU�6WDQGDUGV
�
LQ� :�� 6HQJHQEHUJHU� DQG� '�� &DPSEHOO� �HGV��� ,QWHUQDWLRQDO� /DERXU
6WDQGDUGV�DQG�(FRQRPLF�,QWHUGHSHQGHQFH��*HQHYD��,/2�

+DUVDQ\L�� -�� �������� 
*DPHV� ZLWK� 5DQGRPO\� 'LVWXUEHG� 3D\RIIV�� $� 1HZ
5DWLRQDOH�IRU�0L[HG�6WUDWHJ\�(TXLOLEULXP�3RLQWV
��,QWHUQDWLRQDO�-RXUQDO�RI
*DPH�7KHRU\����������

,/2��,QWHUQDWLRQDO�/DERXU�2UJDQL]DWLRQ����������5HSRUW�RI�WKH�&RPPLWWHH
RI� ([SHUWV� RQ� WKH� $SSOLFDWLRQ� RI� &RQYHQWLRQV� DQG� 5HFRPPHQGDWLRQV�
*HQHYD��,/2�

-RQHV�� 5�� :�� �������� 
7KH� 6WUXFWXUH� RI� 6LPSOH� *HQHUDO� (TXLOLEULXP
0RGHOV
��-RXUQDO�RI�3ROLWLFDO�(FRQRP\�����������������

-RKQVRQ��+DUU\�*�������������
2SWLPXP�7DULIIV�DQG�5HWDOLDWLRQ
��5HYLHZ�RI
(FRQRPLF�6WXGLHV�������������

0D\HU�� :�� �������� 
7KHRUHWLFDO� &RQVLGHUDWLRQ� RQ� 1HJRWLDWHG� 7DULII
$GMXVWPHQWV
��2[IRUG�(FRQRPLF�3DSHUV������0DUFK����������

0LOJURP�� 3DXO� DQG� -��:HEHU� �������� 
'LVWULEXWLRQDO� 6WUDWHJLHV� IRU�*DPHV
ZLWK� ,QFRPSOHWH� ,QIRUPDWLRQ
�� ,QWHUQDWLRQDO� -RXUQDO�RI�*DPH�7KHRU\�� ���
�������

1DWLRQDO�-RXUQDO���������
$�1REOH�&DXVH
�����1RYHPEHU�

1HZ�6WUDLWV�7LPHV���������
,/2�6WDQGDUGV�1RW�-XVW�<HW
�����-XQH�

5RGULN�� 'DQL� �������� 
/DERU� 6WDQGDUGV� LQ� ,QWHUQDWLRQDO� 7UDGH�� 'R� 7KH\
0DWWHU�DQG�:KDW�'R�:H�'R�$ERXW�7KHP"
��LQ�5��/DZUHQFH��'��5RGULN��DQG
-RKQ�:KDOOH\��HGV���(PHUJLQJ�$JHQGD�IRU�*OREDO�7UDGH��+LJK�6WDNHV� IRU
'HYHORSLQJ�&RXQWULHV��:DVKLQJWRQ��'&��2YHUVHDV�'HYHORSPHQW�&RXQFLO�

86�'HSDUWPHQW�RI�/DERU���������%\�WKH�6ZHDW�DQG�7RLO�RI�&KLOGUHQ��9ROV��,
DQG� ,,�� $� 5HSRUW� WR� WKH� &RPPLWWHHV� RQ� $SSURSULDWLRQV� 8QLWHG� 6WDWHV
&RQJUHVV�E\�WKH�%XUHDX�RI�,QWHUQDWLRQDO�/DERU�$IIDLUV�
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:RUOG� %DQN� �������� :RUOG� 'HYHORSPHQW� 5HSRUW� ������ :RUNHUV� LQ� DQ
,QWHJUDWLQJ�:RUOG��2[IRUG��8.��2[IRUG�8QLYHUVLW\�3UHVV�

=KDQJ�� =�� -�� �������� 
/DERU� 6WDQGDUGV�� 7UDGH� DQG� ,QGXVWULDO
&RPSHWLWLYHQHVV
�� 'LVFXVVLRQ� 3DSHU� 1R�� ����� $QQ� $UERU�� 0,�� 0LFKLJDQ
5HVHDUFK�)RUXP�RQ�,QWHUQDWLRQDO�(FRQRPLFV�
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