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'HFHPEHU�����

,QFRPSOHWH�LQIRUPDWLRQ�LQ�WKH�LQWHUQDWLRQDO�PDUNHW�FUHDWHV�GLIILFXOW\�LQ�PDWFKLQJ�DJHQWV�ZLWK
SURGXFWLYH�RSSRUWXQLWLHV�DQG�LQWHUIHUHV�ZLWK�WKH�DELOLW\�RI�SULFHV�WR�DOORFDWH�VFDUFH�UHVRXUFHV
DFURVV�FRXQWULHV���7LHV�WKURXJK�LQWHUQDWLRQDO�LQIRUPDWLRQ�VKDULQJ�QHWZRUNV�RU�SDUHQW�VXEVLGLDU\
UHODWLRQVKLSV�RYHUFRPH�WKLV�PDWFKLQJ�IULFWLRQ���:KHQ�WKH�GLIIHUHQFH�EHWZHHQ�FRXQWU\�IDFWRU�
HQGRZPHQW�UDWLRV�LV�VPDOO�UHODWLYH�WR�WKH�VKDUH�RI�DJHQWV�WKDW�LV�WLHG��HIILFLHQW�DUELWUDJH�DQG�WKH
VWDQGDUG�SURSHUWLHV�RI�QHRFODVVLFDO�WUDGH�PRGHOV�SUHYDLO���:KHQ�WKH�GLIIHUHQFH�EHWZHHQ�IDFWRU�
HQGRZPHQW�UDWLRV�LV�VXIILFLHQWO\�ODUJH��WKLV�HTXLOLEULXP�EUHDNV�GRZQ�DQG�FRXQWULHV�EHFRPH
SDUWLDOO\�LQVXODWHG�IURP�HDFK�RWKHU�LQ�WKH�VHQVH�WKDW�WKH�SULFH��ZDJH��RI�HDFK�FRXQWU\¶V�LPPRELOH
UHVRXUFH�LV�PRUH�VHQVLWLYH�WR�FKDQJHV�LQ�GRPHVWLF�WKDQ�IRUHLJQ�VXSSO\�DQG�WUDGH�OLEHUDOL]DWLRQ
FDXVHV�OHVV�FRQYHUJHQFH�LQ�UHODWLYH�UHVRXUFH�SULFHV���7KH�PRGHO�LV�DSSOLHG�WR�WKH�GHEDWH�RYHU�WKH
LPSDFW�RI�LQWHUQDWLRQDO�WUDGH�RQ�GRPHVWLF�ZDJHV��DQG�H[WHQGHG�WR�DGGUHVV�ZKHWKHU�WLHV�FDQ�UHGXFH
ZRUOG�ZHOIDUH�WKURXJK�WUDGH�GLYHUVLRQ�DQG�WR�FRPSDUH�WKH�HIIHFW�RI�WLHV�RQ�WUDGH�LQ�GLIIHUHQWLDWHG
YHUVXV�KRPRJHQHRXV�SURGXFWV�

-(/�FODVVLILFDWLRQ���)��

%RWK�DXWKRUV�DUH�DOVR�DIILOLDWHG�ZLWK�WKH�1%(5��DQG�&DVHOOD�ZLWK�*5(4$0��0DUVHLOOHV��)UDQFH
DQG�WKH�&(35����)LQDQFLDO�VXSSRUW�ZDV�SURYLGHG�E\�16)�JUDQW��6%5�����������:H�WKDQN�9LWRU
7ULQGDGH�DQG�0D[�$XIIKDPPHU�IRU�RXWVWDQGLQJ�UHVHDUFK�DVVLVWDQFH��DQG�-RQDWKDQ�(DWRQ��WZR
DQRQ\PRXV�UHIHUHHV��DQG�VHPLQDU�SDUWLFLSDQWV�DW�5XVVHOO�6DJH�)RXQGDWLRQ��1<8��&ROXPELD��WKH
)HGHUDO�5HVHUYH�%DQN�RI�1HZ�<RUN��WKH�1%(5��8&/$��1RUWKZHVWHUQ��%RVWRQ�&ROOHJH��+DUYDUG�
+XPEROGW�DQG�87�$XVWLQ�IRU�KHOSIXO�FRPPHQWV���7KH�ILUVW�GUDIW�RI�WKLV�SDSHU�ZDV�ZULWWHQ�ZKLOH
&DVHOOD�ZDV�D�9LVLWLQJ�6FKRODU�DW�WKH�5XVVHOO�6DJH�)RXQGDWLRQ��ZKRVH�VXSSRUW�DQG�KRVSLWDOLW\�DUH
DFNQRZOHGJHG�ZLWK�JUDWLWXGH���,QLWLDO�ZRUN�RQ�WKH�SURMHFW�ZDV�PDGH�SRVVLEOH�E\�8&6'�WKURXJK
LWV�'LVWLQJXLVKHG�9LVLWRU�SURJUDP�
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�%XVLQHVV�JURXSV�DUH�³VHWV�RI�ILUPV�WKDW�DUH�LQWHJUDWHG�QHLWKHU�FRPSOHWHO\�QRU�EDUHO\�DW�DOO´��*UDQRYHWWHU�������SS�
��������DQG�ZKHUH�WKH�OLQHDJHV�RI�WKH�PHPEHUV�FDQ�RIWHQ�EH�WUDFHG�EDFN�WR�D�IRXQGLQJ�IDPLO\�RU�VPDOO�QXPEHU�RI
DOOLHG�IDPLOLHV���7\SLFDO�PHFKDQLVPV�VHUYLQJ�WR�LQWHJUDWH�WKH�ILUPV�LQFOXGH�PXWXDO�VWRFNKROGLQJV�DQG�IUHTXHQW
PHHWLQJV�RI�WRS�H[HFXWLYHV���%XVLQHVV�JURXSV�DUH�FRPPRQ�WKURXJKRXW�$VLD��FRQWLQHQWDO�(XURSH��DQG�/DWLQ�$PHULFD�
EXW�DUH�UDUH�WR�QRQ�H[LVWHQW�LQ�*UHDW�%ULWDLQ�DQG�WKH�8QLWHG�6WDWHV�

�)RU�D�IXOO�VXUYH\�RI�WKLV�OLWHUDWXUH�VHH�5DXFK��IRUWKFRPLQJ��

,���,QWURGXFWLRQ

&RXQWULHV�DSSHDU�WR�WUDGH�WRR�PXFK�ZLWK�WKHPVHOYHV��H�J���0F&DOOXP�������DQG�LQYHVW

WRR�PXFK�LQ�WKHPVHOYHV��H�J���)HOGVWHLQ�DQG�+RULRND���������&URVV�ERUGHU�SULFH�GLIIHUHQWLDOV�VHHP

WRR�ODUJH��H�J���(QJHO�DQG�5RJHUV���������7UDGH�FRVWV�DUH�VHHQ�DV�WKH�URRW�FDXVH�RI�WKHVH�DQG�RWKHU

LQWHUQDWLRQDO�PDFURHFRQRPLF�SX]]OHV��2EVWIHOG�DQG�5RJRII�������

$V�WDULIIV�DQG�WUDQVSRUWDWLRQ�FRVWV�KDYH�FRPH�GRZQ��UHVHDUFK�KDV�LQFUHDVLQJO\�IRFXVHG�RQ

LQIRUPDO�EDUULHUV�WR�LQWHUQDWLRQDO�WUDGH�DV�DQ�H[SODQDWLRQ�IRU�KLJK�WUDGH�FRVWV���2QH�LQIRUPDO

EDUULHU�LV�ODFN�RI�LQIRUPDWLRQ�DERXW�LQWHUQDWLRQDO�WUDGH�DQG�LQYHVWPHQW�RSSRUWXQLWLHV��3RUWHV�DQG

5H\���������(PSLULFDOO\�LGHQWLILDEOH�LQIRUPDWLRQ�VKDULQJ�QHWZRUNV�KDYH�EHHQ�IRXQG�WR�LQFUHDVH

WKH�YROXPH�RI�LQWHUQDWLRQDO�WUDGH���6XFK�HYLGHQFH�KDV�EHHQ�IRXQG�IRU�EXVLQHVV�JURXSV��RSHUDWLQJ

DFURVV�QDWLRQDO�ERUGHUV��H�J���%HOGHUERV�DQG�6OHXZDHJHQ��������LPPLJUDQWV��H�J���*RXOG�������

DQG�ORQJ�VHWWOHG�HWKQLF�PLQRULWLHV�WKDW�PDLQWDLQ�FRHWKQLF�EXVLQHVV�VRFLHWLHV��VXFK�DV�WKH�2YHUVHDV

&KLQHVH��5DXFK�DQG�7ULQGDGH�IRUWKFRPLQJ�����*RXOG��������DQG�5DXFK�DQG�7ULQGDGH

�IRUWKFRPLQJ��ILQG�WKDW�WKHVH�JURXSV�KDYH�OHVV�HIIHFW�RQ�WUDGH�LQ�PRUH�KRPRJHQHRXV�SURGXFWV��IRU

ZKLFK�SULFHV�FDQ�HIIHFWLYHO\�FRQYH\�WKH�UHOHYDQW�LQIRUPDWLRQ��WKDQ�RQ�WUDGH�LQ�PRUH�GLIIHUHQWLDWHG

SURGXFWV��IRU�ZKLFK�PDWFKLQJ�RI�PXOWLIDULRXV�FKDUDFWHULVWLFV�RI�EX\HUV�DQG�VHOOHUV�LV�PRUH

LPSRUWDQW�

&ORVHU�VWXG\�RI�KRZ�FRHWKQLF�EXVLQHVV�VRFLHWLHV�DQG�WUDQVQDWLRQDO�EXVLQHVV�JURXSV
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�,W�KDV�EHHQ�HVWLPDWHG�WKDW�LQWUDILUP�WUDGH�DFFRXQWV�IRU����SHUFHQW�RI�ZRUOG�WUDGH��6DXYDQW�HW�DO��������S�������
5DQJDQ�DQG�/DZUHQFH��������7DEOH������FRPSXWH�WKDW�WKH�WRWDO�LQWUDILUP�VKDUH�RI�8�6��PDQXIDFWXULQJ�H[SRUWV�
H[FOXGLQJ�SHWUROHXP�DQG�FRDO�SURGXFWV��ZDV������SHUFHQW�LQ��������$�SDUHQW�VXEVLGLDU\�WLH�GRHV�QRW�DOZD\V
JXDUDQWHH�D�SHUIHFW�PDWFK���D�SDUHQW�PLJKW�LQWURGXFH�D�QHZ�SURGXFW�LWV�RYHUVHDV�GLVWULEXWLRQ�VXEVLGLDU\�LV�QRW�VXLWHG
WR�KDQGOH��RU�PLJKW�PDNH�D�³JUHHQILHOG´�LQYHVWPHQW�UDWKHU�WKDQ�H[SDQG�DQ�H[LVWLQJ�SODQW�

RYHUFRPH�LQIRUPDWLRQDO�EDUULHUV�WR�WUDGH�DQG�LQYHVWPHQW�VXJJHVWV�IRUPXODWLQJ�WKHVH�EDUULHUV�DV�D

SUREOHP�RI�PDWFKLQJ�HQWUHSUHQHXUV�RU�ILUPV���LW�LV�PRUH�GLIILFXOW�LQ�WKH�LQWHUQDWLRQDO�WKDQ�LQ�WKH

GRPHVWLF�PDUNHW�IRU�SURGXFHUV�WR�ILQG�WKH�ULJKW�GLVWULEXWRUV�IRU�WKHLU�FRQVXPHU�JRRGV��IRU

DVVHPEOHUV�WR�ILQG�WKH�ULJKW�VXSSOLHUV�IRU�WKHLU�FRPSRQHQWV��IRU�LQYHVWLQJ�ILUPV�WR�ILQG�WKH�ULJKW

SDUWQHUV�IRU�WKHLU�MRLQW�YHQWXUHV��DQG�VR�RQ���:HLGHQEDXP�DQG�+XJKHV��������S������ZULWH�RI�WKH

2YHUVHDV�&KLQHVH�

WKH�PHPEHUV�RI�WKH�EDPERR�QHWZRUN�RSHUDWH�LQ�WKH�LQWHUVWLFHV�RI�WKH�WUDGLQJ
ZRUOG��7KH\�PDNH�FRPSRQHQWV��PDQXIDFWXUH�IRU�RWKHUV��DQG�SHUIRUP�VXEDVVHPEO\
ZRUN���7KH\�DUH�DOVR�KHDYLO\�LQYROYHG�LQ�ZKROHVDOLQJ��ILQDQFLQJ��VRXUFLQJ��DQG
WUDQVSRUWLQJ����7KH�OHDGLQJ�EXVLQHVVPHQ�NQRZ�HDFK�RWKHU�SHUVRQDOO\�DQG�GR�GHDOV
WRJHWKHU��ZLWK�LQIRUPDWLRQ�VSUHDGLQJ�WKURXJK�DQ�LQIRUPDO�QHWZRUN�UDWKHU�WKDQ
WKURXJK�PRUH�FRQYHQWLRQDO�FKDQQHOV�

:H�FDQ�WKXV�YLHZ�³WLHV´�WKDW�H[LVW�DFURVV�ERUGHUV�DV�KHOSLQJ�DJHQWV�VROYH�WKHLU�PDWFKLQJ

SUREOHPV�DQG�ILQG�VXLWDEOH�WUDGH�RU�LQYHVWPHQW�SDUWQHUV�LQ�RWKHU�FRXQWULHV���7KHVH�LQWHUQDWLRQDO

WLHV�QHHG�QRW�EH�RI�D�³JURXS´�QDWXUH��WKH�VDPH�SXUSRVH�FDQ�EH�VHUYHG�E\�SDLUZLVH�WLHV��SUREDEO\

WKH�PRVW�LPSRUWDQW�RI�ZKLFK��DW�OHDVW�RI�WKRVH�WKDW�DUH�HPSLULFDOO\�LGHQWLILDEOH��DUH�WLHV�EHWZHHQ

SDUHQW�ILUPV�DQG�WKHLU�VXEVLGLDULHV���

2XU�PDMRU�FRQFHUQ�LQ�WKLV�SDSHU�LV�ZLWK�WKH�LPSDFW�RI�LQFRPSOHWH�LQIRUPDWLRQ�DQG�WLHV�RQ

WKH�DELOLW\�RI�SULFHV�WR�DOORFDWH�VFDUFH�UHVRXUFHV�LQWHUQDWLRQDOO\���:LWK�WKLV�JRDO�LQ�PLQG��ZH

LQWURGXFH�D�PDWFKLQJ�SUREOHP�EHWZHHQ�HQWUHSUHQHXU�ILUPV��³SURGXFHUV´��LQWR�WKH�VWDQGDUG�RQH�
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�6LQFH�ZH�KDYH�QR�UHDVRQ�WR�H[SHFW�LQIRUPDWLRQDO�EDUULHUV�WR�WUDGH�WR�DIIHFW�WKH�SDWWHUQ�RI�WUDGH�LQ�FRPPRGLWLHV�DQ\
GLIIHUHQWO\�WKDQ�FRQYHQWLRQDO�EDUULHUV��'HDUGRUII��������ZH�FDQ�DYDLO�RXUVHOYHV�RI�WKH�VLPSOLFLW\�RI�WKLV�PRGHO
UHODWLYH�WR�WKH�WZR�JRRG��+HFNVFKHU�2KOLQ�6DPXHOVRQ��PRGHO���7KH�XVH�RI�WKH�RQH�JRRG�PRGHO�WR�DQDO\]H�WKH
LPSDFW�RI�WUDGH�EDUULHUV�GDWHV�EDFN�DW�OHDVW�WR�%HFNHU��������DQG�0DF'RXJDOO����������:H�ZLOO�VHH�LQ�VHFWLRQ�,,,�WKDW
WKH�RQH��DQG�WZR�JRRG�PRGHOV�KDYH�WKH�VDPH�TXDOLWDWLYH�SURSHUWLHV�UHOHYDQW�IRU�RXU�UHVXOWV��ZKLFK�DUH�WKHUHIRUH�QRW
GULYHQ�E\�XVH�RI�WKH�VLPSOHU�PRGHO�

JRRG��WZR�IDFWRU��WZR�FRXQWU\�PRGHO�RI�WUDGH�LQ�IDFWRU�VHUYLFHV����3ULFH�VLJQDOV��ZDJH

GLIIHUHQWLDOV��JXLGH�DOO�SURGXFHUV�LQ�WKH�ODERU�VFDUFH�FRXQWU\�WR�VHHN�PDWFKHV�LQ�WKH�ODERU�

DEXQGDQW�FRXQWU\��VXFK�DV�MRLQW�YHQWXUH�SDUWQHUV�ZKR�NQRZ�KRZ�WR�DGDSW�WKH�LQGXVWU\�WHFKQRORJ\

WR�ORFDO�FRQGLWLRQV�RU�ODQG�GHYHORSHUV�RI�VLWHV�ZLWK�DFFHVV�WR�WKH�DSSURSULDWH�PL[HV�RI�QRQWUDGHG

LQSXWV���+RZHYHU��RQO\�WLHG�SURGXFHUV�NQRZ�WKH�ORFDWLRQV�RI�WKHLU�EHVW�IRUHLJQ�SDUWQHUV��WKHUHE\

H[WHQGLQJ�WR�IRUHLJQ�SDUWQHUV�WKH�NQRZOHGJH�WKDW�DOO�SURGXFHUV�DUH�DVVXPHG�WR�KDYH�DERXW

GRPHVWLF�SDUWQHUV�

:H�ILQG�WKDW��ZKHQ�WKH�GLIIHUHQFH�EHWZHHQ�WKH�IDFWRU�HQGRZPHQW�UDWLRV�RI�WKH�WZR

FRXQWULHV�LV�VPDOO�UHODWLYH�WR�WKH�VKDUH�RI�SURGXFHUV�WKDW�LV�WLHG��RXU�PRGHO�LV�HTXLYDOHQW�WR�WKH

VWDQGDUG�PRGHO�ZLWK�FRPSOHWH�LQIRUPDWLRQ��GHVSLWH�WKH�IDFW�WKDW�RQO\�D�VXEVHW�RI�SURGXFHUV�NQRZ

WKH�ORFDWLRQV�RI�WKHLU�EHVW�IRUHLJQ�PDWFKHV���,Q�WKLV�HTXLOLEULXP�UHODWLYH�FRXQWU\�ZDJHV�DUH

GHWHUPLQHG�VROHO\�E\�D�FRQYHQWLRQDO�WUDGH�EDUULHU�RU�ZHGJH�DQG�WKH�SURGXFWLRQ�WHFKQRORJ\�WKDW

OLQNV�FRVWV�RU�SURILWV�WR�ZDJHV���:KHQ�WKH�GLIIHUHQFH�EHWZHHQ�IDFWRU�HQGRZPHQW�UDWLRV�LV

VXIILFLHQWO\�ODUJH��WKLV�HTXLOLEULXP�EUHDNV�GRZQ�DQG�UHODWLYH�FRXQWU\�ZDJHV�EHFRPH�D�IXQFWLRQ�RI

UHODWLYH�FRXQWU\�ODERU�VXSSOLHV���,Q�WKH�QHZ�HTXLOLEULXP��WKH�WZR�FRXQWULHV�DUH�SDUWLDOO\�LQVXODWHG

IURP�HDFK�RWKHU�LQ�WKH�VHQVH�WKDW�HDFK�FRXQWU\¶V�ZDJH�LV�PRUH�VHQVLWLYH�WR�FKDQJHV�LQ�GRPHVWLF

WKDQ�IRUHLJQ�ODERU�VXSSO\�DQG�WUDGH�OLEHUDOL]DWLRQ�FDXVHV�OHVV�FRQYHUJHQFH�LQ�FRXQWU\�ZDJH�UDWHV��

7KLV�SDUWLDO�LQVXODWLRQ�XOWLPDWHO\�VWHPV�IURP�WKH�LPSHUIHFWLRQ�FUHDWHG�E\�WKH�PDWFKLQJ�IULFWLRQ�LQ

WKH�SURFHVV�E\�ZKLFK�LQWHUQDWLRQDO�WUDGH�DUELWUDJHV�FRXQWU\�ZDJH�GLIIHUHQWLDOV���7LHG�SURGXFHUV
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HOLPLQDWH�WKLV�PDWFKLQJ�IULFWLRQ�DQG�WKXV�HOLPLQDWH�WKH�LPSHUIHFWLRQ�LQ�WKH�DUELWUDJH�SURFHVV��VR�LI

HQRXJK�SURGXFHUV�DUH�WLHG�WKH\�UHVWRUH�WKH�LQGHSHQGHQFH�RI�UHODWLYH�FRXQWU\�ZDJHV�IURP�UHODWLYH

FRXQWU\�ODERU�VXSSOLHV���7KH�JUHDWHU�DELOLW\�RI�WLHG�SURGXFHUV�WR�HIILFLHQWO\�DUELWUDJH�LQWHUQDWLRQDO

FRVW�GLIIHUHQWLDOV�LV�FRQVLVWHQW�ZLWK�WKH�HYLGHQFH�SUHVHQWHG�LQ�5DQJDQ�DQG�/DZUHQFH�������

&KDSWHU������7KH\�ILQG�WKDW�PDQXIDFWXUHG�LPSRUWV�RI�8�6��PXOWLQDWLRQDOV�IURP�FRXQWULHV�LQ�ZKLFK

WKH\�KDYH�VXEVLGLDULHV��PRVW�RI�ZKLFK�DUH�LQWUDILUP��DUH�PXFK�PRUH�HODVWLF�ZLWK�UHVSHFW�WR�UHDO

H[FKDQJH�UDWHV�WKDQ�DUH�RYHUDOO�8�6��PDQXIDFWXUHG�LPSRUWV�IURP�WKH�VDPH�FRXQWULHV��

7KH�QH[W�VHFWLRQ�RI�WKLV�SDSHU�SUHVHQWV�RXU�PRGHO�DQG�WKH�IROORZLQJ�VHFWLRQ�GHULYHV�WKH

UHVXOWV�MXVW�GLVFXVVHG�SOXV�VRPH�RWKHUV���,Q�VHFWLRQ�,9�ZH�GLVFXVV�DSSOLFDWLRQ�RI�WKH�PRGHO�WR�WKH

GHEDWH�RYHU�WKH�LPSDFW�RI�LQWHUQDWLRQDO�WUDGH�RQ�GRPHVWLF�ZDJHV��DQG�H[WHQG�WKH�PRGHO�WR�DGGUHVV

ZKHWKHU�WLHV�FDQ�UHGXFH�ZRUOG�ZHOIDUH�WKURXJK�WUDGH�GLYHUVLRQ�DQG�WR�FRPSDUH�WKH�HIIHFW�RI�WLHV

RQ�WUDGH�LQ�GLIIHUHQWLDWHG�YHUVXV�KRPRJHQHRXV�SURGXFWV���2XU�FRQFOXVLRQV�DUH�LQ�VHFWLRQ�9�

,,���7KH�PRGHO

$���(QGRZPHQWV�DQG�WHFKQRORJ\

7KH�ZRUOG�LV�FRPSRVHG�RI�WZR�FRXQWULHV��KRPH�DQG�IRUHLJQ���,Q�HDFK�FRXQWU\��WKHUH�LV�D

FRQWLQXXP�RI�W\SHV�RI�SURGXFHUV�GLVWULEXWHG�RYHU�D�FLUFOH�RI�XQLW�OHQJWK���)RU�HDFK�W\SH��WKHUH�LV�D

FRQWLQXXP�RI�SURGXFHUV�RI�XQLW�PDVV���7KH�SURGXFHUV�FDQ�WKHUHIRUH�EH�VDLG�WR�OLH�RQ�D�³XQLW

F\OLQGHU�´��(DFK�FRXQWU\�LV�DOVR�HQGRZHG�ZLWK�D�KRPRJHQHRXV��LQHODVWLFDOO\�VXSSOLHG�PDVV�RI

LQWHUQDWLRQDOO\�LPPRELOH�ODERU���6LQFH�WKHUH�LV�DQ�HTXDO�PDVV��RQH��RI�SURGXFHUV�LQ�ERWK�FRXQWULHV�

WKH�UDWLR�RI�ODERU�SURGXFHU�HQGRZPHQW�UDWLRV�DFURVV�FRXQWULHV�FDQ�EH�VXPPDUL]HG�E\�WKH�UDWLR

/'/��ZKHUH�/�LV�WKH�KRPH�ODERU�HQGRZPHQW�DQG�/�LV�WKH�IRUHLJQ�ODERU�HQGRZPHQW���,Q�DOO�WKDW



�

IROORZV��DVWHULVNV�ZLOO�EH�XVHG�WR�LQGLFDWH�IRUHLJQ�YDULDEOHV���:H�DVVXPH�WKDW�WKH�IRUHLJQ�FRXQWU\

LV�WKH�ODERU�DEXQGDQW�FRXQWU\��VR�WKDW�/'/�����

2XWSXW�LV�JHQHUDWHG�WKURXJK�D�MRLQW�YHQWXUH�RI�WZR�SURGXFHUV��DQG�WKH�GLVWDQFH�EHWZHHQ

WKHLU�W\SHV�RQ�WKH�FLUFOH�LV�DQ�LQGH[�RI�WKHLU�FRPSOHPHQWDULW\�RU�WKH�JDLQV�IURP�WUDGH�WKDW�UHVXOW

IURP�WKHLU�PDWFKLQJ���7R�DFWLYHO\�HQJDJH�LQ�SURGXFWLRQ��D�SDUWQHUVKLS�QHHGV�WR�KLUH�ODERU��WKXV

RXWSXW�LV�D�IXQFWLRQ�RI�WKH�TXDOLW\�RI�WKH�SURGXFHUV¶�PDWFK�DQG�WKH�ODERU�HPSOR\HG�

\LM� �)�[�]LM� ���

ZKHUH�]LM�LV�WKH�VKRUWHVW�DUF�GLVWDQFH�EHWZHHQ�WKH�WZR�SURGXFHUV�RI�W\SHV�L�DQG�M��DQG�[�LV�ODERU��

1RWH�WKDW�WKH�PD[LPXP�YDOXH�RI�PDWFK�TXDOLW\�]LM�LV��'����7KH�IXQFWLRQ�)�LV�FKDUDFWHUL]HG�E\

FRQVWDQW�UHWXUQV�WR�VFDOH�

3URGXFHUV�ZDQW�WR�PD[LPL]H�SURILWV���7KH\�WDNH�WKH�ZDJH�UDWH�Z�DV�JLYHQ���:LWK�D�FRQVWDQW

UHWXUQV�WR�VFDOH�SURGXFWLRQ�IXQFWLRQ��WRWDO�SURILWV�IURP�WKH�PDWFK�RI�W\SHV�L�DQG�M�FDQ�EH�ZULWWHQ

DV�

LM� �]LM �Z� ���

ZKHUH�WKH�IXQFWLRQ� �Z��LV�GHFUHDVLQJ�DQG�FRQYH[�LQ�Z���)RU�HDVH�RI�ODWHU�SURRIV��OHW�XV�DOVR

DVVXPH�WKDW� �Z��LV�D�FRQVWDQW�HODVWLFLW\�IXQFWLRQ��DV�ZRXOG�EH�WKH�FDVH��IRU�H[DPSOH��LI�WKH

WHFKQRORJ\�ZHUH�&REE�'RXJODV����7KH�ODERU�GHPDQG�JHQHUDWHG�E\�D�SDUWQHUVKLS�LV�WKHQ�JLYHQ�E\�

/G
L M� ��]LM N�Z�� ���

ZKHUH�WKH�SULPH�VLJQ�LQGLFDWHV�WKH�ILUVW�GHULYDWLYH���7KH�FORVHQHVV�RI�RXU�PRGHO�WR�WKH�VWDQGDUG

RQH�JRRG��WZR�IDFWRU�PRGHO�RI�WUDGH�EHFRPHV�PRUH�DSSDUHQW�RQFH�ZH�UHFRJQL]H�WKDW�WKH�LQWHJUDO

RI�PDWFK�TXDOLWLHV�]LM�RYHU�DOO�SURGXFHU�SDUWQHUVKLSV�SOD\V�WKH�UROH�RI�WKH�DJJUHJDWH�FDSLWDO�VWRFN�LQ
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�:H�VKRXOG�QRWH�WKDW�D�SURILW�IXQFWLRQ�RI�WKH�IRUP�K�]LM� �Z���K�]LM��VWULFWO\�PRQRWRQLFDOO\�LQFUHDVLQJ��ZRXOG�OHDYH�WKH
UHVXOWV�RI�WKLV�SDSHU�TXDOLWDWLYHO\�XQFKDQJHG���6LQFH�WKLV�FRXOG�EH�GHULYHG�IURP�D�SURGXFWLRQ�IXQFWLRQ�WKDW�LV�OLQHDU
KRPRJHQHRXV�LQ�K�]LM��DQG�[��ZH�FRXOG�DOORZ�PDWFK�TXDOLW\�WR�EH�DQ\�VWULFWO\�PRQRWRQLFDOO\�LQFUHDVLQJ�IXQFWLRQ�RI
GLVWDQFH�]LM���:H�XVH�WKH�VSHFLILFDWLRQ�K�]LM�� �]LM�EHFDXVH�LW�SURYLGHV�WKH�VLPSOHVW�DQG�PRVW�WUDQVSDUHQW�DOJHEUDLF
H[SUHVVLRQV�

�:H�VKDOO�VHH�VKRUWO\�WKDW�WKH�WKUHDW�SRLQW�LQ�LQWHUQDWLRQDO�EDUJDLQLQJ�LV�WKH�VDPH�IRU�DOO�W\SHV�ZLWKLQ�D�FRXQWU\��VR�LW
LV�QRW�FOHDU�WKDW�DQ\WKLQJ�FRXOG�EH�JDLQHG�E\�PLVUHSUHVHQWLQJ�RQH¶V�W\SH�LI�WKLV�ZHUH�SRVVLEOH�

WKH�VWDQGDUG�PRGHO���

%��'RPHVWLF�DQG�LQWHUQDWLRQDO�PDWFKLQJ

7KH�WLPLQJ�RI�WKH�PRGHO�LV�WKH�IROORZLQJ���)LUVW��KRPH�FRXQWU\�SURGXFHUV�WUDYHO�WR�WKH

IRUHLJQ�FRXQWU\��ZKHUH�IRUHLJQ�SURGXFHUV�DZDLW�WKHP���(DFK�KRPH�SURGXFHU�PHHWV�ZLWK�RQH�DQG

RQO\�RQH�SRWHQWLDO�IRUHLJQ�SDUWQHU���1H[W��WKH�W\SH�RI�RQH¶V�SDUWQHU�LV�UHYHDOHG���VXFFHVVIXO

PDWFKHV�DUH�FRQILUPHG�DQG�XQVXFFHVVIXO�RQHV�DUH�EURNHQ���)LQDOO\��KRPH�DQG�IRUHLJQ�SURGXFHUV

ZKR�KDYH�UHMHFWHG�WKHLU�LQWHUQDWLRQDO�PDWFKHV�HVWDEOLVK�GRPHVWLF�SDUWQHUVKLSV�ZLWK�RWKHU�KRPH

DQG�IRUHLJQ�SURGXFHUV��UHVSHFWLYHO\��ZKRVH�LQWHUQDWLRQDO�PDWFKHV�ZHUH�DOVR�XQVXFFHVVIXO���7KH

KRPH�DQG�IRUHLJQ�ODERU�PDUNHWV�FOHDU�ZKHQ�DOO�GHPDQGV�IRU�ODERU��IURP�GRPHVWLF�DQG

LQWHUQDWLRQDO�YHQWXUHV��DUH�UHFHLYHG�

*LYHQ�WKH�PRGHO�WLPLQJ��ZH�PXVW�ILQG�WKH�RXWFRPH�RI�GRPHVWLF�PDWFKLQJ�EHIRUH�ZH�FDQ

VROYH�IRU�WKH�UHVXOWV�RI�LQWHUQDWLRQDO�PDWFKLQJ���'RPHVWLF�PDWFKLQJ�SURFHHGV�DV�IROORZV���(DFK

SURGXFHU�VHOHFWV�D�SDUWQHU���,I�KLV�FKRLFH�GRHV�QRW�VHOHFW�KLP��KH�JHWV�]HUR���,I�KLV�FKRLFH�GRHV

VHOHFW�KLP��WKH�WZR�SURGXFHUV�IRUP�D�PDWFK�DQG�EDUJDLQ�RYHU�WKH�VXUSOXV���,I�WKH�EDUJDLQLQJ

EUHDNV�GRZQ��ERWK�SURGXFHUV�JHW�]HUR���+HQFH�WKH�VXUSOXV�HTXDOV�WKH�WRWDO�YDOXH�RI�WKH�PDWFK���:H

XVH�WKH�1DVK�EDUJDLQLQJ�VROXWLRQ��VR�DQ\�SDLU�RI�SURGXFHUV�WKDW�IRUPV�D�PDWFK�ZLOO�GLYLGH�WKH�WRWDO

PDWFK�YDOXH�HTXDOO\�EHWZHHQ�WKHP���:H�DVVXPH�WKDW�HYHU\�SURGXFHU�NQRZV�DW�OHDVW�WKH�GRPHVWLF

ORFDWLRQ�RI�KLV�EHVW�PDWFK�W\SH���,Q�WKLV�FDVH�LW�VHHPV�QDWXUDO�WR�IRFXV�RQ�WKH�HIILFLHQW�HTXLOLEULXP
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�,W�LV�QRW�QHFHVVDU\�WR�DVVXPH�WKDW�XQWLHG�KRPH�FRXQWU\�SURGXFHUV�DUH�FRPSOHWHO\�XQLQIRUPHG�DERXW�WKH�ORFDWLRQV�RI
IRUHLJQ�SURGXFHU�W\SHV���)RU�H[DPSOH��LQ�5DXFK�DQG�7ULQGDGH��������HDFK�KRPH�SURGXFHU�GUDZV�D�SRWHQWLDO�IRUHLJQ
SDUWQHU�IURP�D�GLVWULEXWLRQ�RYHU�WKH�FLUFOH�RI�W\SHV�WKDW�LV�XQLIRUP�ZLWK�VXSSRUW�RI�OHQJWK�N�0�����@�DQG�KDV�LWV�PHGLDQ
DW�WKH�SURGXFHU¶V�RSSRVLWH�W\SH��HIIHFWLYHO\�DOORZLQJ�WKH�KRPH�SURGXFHU�WR�UXOH�RXW�WKH�ZRUVW�������N��SHUFHQW�RI
IRUHLJQ�W\SHV�LQ�DGYDQFH���7KLV�DOWHUQDWLYH�DVVXPSWLRQ�ZRXOG�QRW�FKDQJH�WKH�TXDOLWDWLYH�UHVXOWV�RI�WKLV�SDSHU�

LQ�ZKLFK�HDFK�SURGXFHU�VHOHFWV�WKH�SURGXFHU�RSSRVLWH�KLP�RQ�WKH�FLUFOH��DQG�DW�WKH�VDPH�KHLJKW�RQ

WKH�F\OLQGHU����7KLV�LV�DQ�HTXLOLEULXP�VLQFH�QR�SURGXFHU�KDV�DQ�LQFHQWLYH�WR�FKDQJH�KLV�EHKDYLRU

DIWHU�KH�KDV�FKRVHQ�DQG�EHHQ�FKRVHQ�E\�KLV�SHUIHFW�FRPSOHPHQW���,Q�WKLV�HTXLOLEULXP�]LM� ��'��IRU

HYHU\�SDUWQHUVKLS���'RPHVWLF�SDUWQHUVKLSV�DUH�DVVXPHG�WR�KDYH�DFFHVV�WR�GRPHVWLF�ODERU�RQO\�

6LQFH�HDFK�SURGXFHU�UHFHLYHV�KDOI�RI�WKH�SURILWV��D�KRPH�SURGXFHU�IRUPLQJ�D�GRPHVWLF�SDUWQHUVKLS

HDUQV���'����'�� �Z�� � �Z�'����6LPLODUO\��D�IRUHLJQ�SURGXFHU�IRUPLQJ�D�GRPHVWLF�SDUWQHUVKLS

HDUQV� �Z�'��

:H�QRZ�WXUQ�WR�LQWHUQDWLRQDO�PDWFKLQJ���$W�WKLV�SRLQW�ZH�PXVW�GLVWLQJXLVK�EHWZHHQ�WLHG

DQG�XQWLHG�SURGXFHUV���:H�DVVXPH�WKDW�WUDYHO�RI�KRPH�FRXQWU\�SURGXFHUV�WR�WKH�IRUHLJQ�FRXQWU\�LV

FRVWOHVV��DQG�KHQFH�RQO\�FRQVLGHU�HTXLOLEULD�LQ�ZKLFK�DOO�KRPH�FRXQWU\�SURGXFHUV�DWWHPSW�WKH

IRUHLJQ�PDUNHW���:H�DOVR�DVVXPH�WKDW�D�IUDFWLRQ�P�RI�HYHU\�W\SH�RI�SURGXFHU�LV�WLHG��LQ�WKH�VHQVH

WKDW�HDFK�KRPH�SURGXFHU�LQ�WKLV�VXEVHW�NQRZV�WKH�ORFDWLRQ�RI�WKH�IRUHLJQ�SURGXFHU�WKDW�LV�RSSRVLWH

LW�RQ�WKH�FLUFOH�DQG�DW�WKH�VDPH�KHLJKW�RQ�WKH�F\OLQGHU���8QWLHG�KRPH�SURGXFHUV��LQ�FRQWUDVW��DUH

FRPSOHWHO\�XQLQIRUPHG�DERXW�WKH�ORFDWLRQV�RI�IRUHLJQ�SURGXFHU�W\SHV�DQG�FDQ�WKHUHIRUH�PHHW�ZLWK

DQ\�IRUHLJQ�SURGXFHU�W\SH�DW�WKH�VDPH�KHLJKW�RQ�WKH�F\OLQGHU�ZLWK�HTXDO�SUREDELOLW\��JLYHQ�WKH

XQLIRUP�GLVWULEXWLRQ�RI�W\SHV�RYHU�WKH�FLUFOH����$OO�WLHG�KRPH�SURGXFHUV�ZLOO�FKRRVH�WR�XVH�WKHLU

WLHV�VLQFH�WKH\�REWDLQ�WKH�PD[LPXP�PDWFK�TXDOLW\�E\�GRLQJ�VR��\HW�ORVH�QRWKLQJ�LQ�EDUJDLQLQJ

SRZHU�EHFDXVH�WKH�WKUHDW�SRLQW��WKH�YDOXH�RI�D�GRPHVWLF�PDWFK��RI�DOO�IRUHLJQ�SURGXFHUV�LV�WKH
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�7KLV�UHVXOW�GLIIHUV�IURP�5DXFK�DQG�&DVHOOD���������ZKHUH�VRPH�WLHG�SURGXFHUV�FKRRVH�QRW�WR�XVH�WKHLU�WLHV���7KH
GLIIHUHQFH�DULVHV�EHFDXVH�LQ�WKDW�SDSHU�W\SHV�DUH�DUUD\HG�DORQJ�D�OLQH�UDWKHU�WKDQ�DURXQG�D�FLUFOH�DQG�HYHU\�WLHG
SURGXFHU�NQRZV�WKH�ORFDWLRQ�RI�HYHU\�RWKHU�WLHG�SURGXFHU���:LWK�PDWFK�TXDOLW\�LQFUHDVLQJ�LQ�GLVWDQFH��W\SHV�QHDU�WKH
HQGSRLQWV�RI�WKH�OLQH�DUH�LQKHUHQWO\�PRUH�DWWUDFWLYH�PDWFK�SDUWQHUV�WKDQ�W\SHV�QHDU�WKH�FHQWHU�RI�WKH�OLQH���8VH�RI�WKH
WLHV�LV�VKRZQ�WR�HQVXUH�WKDW�D�SURGXFHU�UHDOL]HV�D�PDWFK�YDOXH�WKDW�LV�SHUIHFWO\�FRUUHODWHG�ZLWK�KLV�GLVWDQFH�IURP�WKH
FHQWHU�RI�WKH�OLQH��VR�WKDW�WLHG�SURGXFHUV�ORFDWHG�QHDU�WKH�FHQWHU�RI�WKH�OLQH�SUHIHU�WR�WDNH�WKHLU�FKDQFHV�RQ�UDQGRP
PDWFKLQJ�ZLWK�XQWLHG�SURGXFHUV�

�-XVW�DV�LQ�FRQYHQWLRQDO�WUDGH�PRGHOV��WKH�³PHOWLQJ�LFH´�PRGHO�RI�WUDQVSRUWDWLRQ�FRVWV�LV�QRWKLQJ�PRUH�WKDQ�D
FRQYHQLHQW�VLPSOLILFDWLRQ�DQG�³WUDQVSRUWDWLRQ�FRVWV´�LV�DQ�HODVWLF�FRQFHSW�WKDW�PLJKW�LQFOXGH�H[SHQVHV�RI�PDQDJLQJ
DQ�RSHUDWLRQ�LQ�DQRWKHU�FRXQWU\�RWKHU�WKDQ�WKH�FRVW�RI�WUDQVSRUWLQJ�JRRGV���2XU�UHVXOWV�DUH�LQYDULDQW�WR�WKH�GLYLVLRQ�RI
WKH�ORVW�SURILWV�EHWZHHQ�WD[�UHYHQXH�FROOHFWHG�E\�WKH�JRYHUQPHQW�DQG�³PHOWLQJ´�WKDW�LV�ORVW�WR�VRFLHW\���

��8QLIRUPO\�GLVWULEXWHG��DWRPOHVV�SURGXFHUV�DQG�WKH�V\PPHWU\�RI�WKH�SRVLWLRQ�RI�HYHU\�SURGXFHU��WLHG�RU�XQWLHG��RQ
WKH�FLUFOH�HQVXUH�WKDW�WKH�KHLJKW�RI�WKH�UHPDLQLQJ�F\OLQGHU�RI�SURGXFHUV�LQ�HDFK�FRXQWU\�LV�WKH�VDPH�IRU�HYHU\�W\SH
DQG�WKXV�GRPHVWLFDOO\�HYHU\�SURGXFHU�FDQ�VWLOO�PDWFK�ZLWK�KLV�RSSRVLWH�W\SH�

VDPH��

,QWHUQDWLRQDO�SDUWQHUVKLSV�GLIIHU�IURP�GRPHVWLF�SDUWQHUVKLSV�LQ�WZR�ZD\V���)LUVW��DQ

LQWHUQDWLRQDO�SDUWQHUVKLS�KDV�WKH�RSWLRQ�WR�ORFDWH�LWV�RSHUDWLRQ�LQ�HLWKHU�FRXQWU\�DQG�FDQ�WKHUHIRUH

KDYH�DFFHVV�WR�WKH�ODERU�IRUFH�RI�HLWKHU�FRXQWU\���6HFRQG��WKH�SURGXFHU�WKDW�PDQDJHV�WKH

LQWHUQDWLRQDO�MRLQW�YHQWXUH�IURP�DEURDG�ORVHV�D�IUDFWLRQ�W�RU�W�0�������RI�LWV�SURILWV���7KLV�UHIOHFWV

WKH�WUDQVSRUWDWLRQ�FRVWV�DQG�WUDGH�WD[HV�LQFXUUHG�ZKHQ�UHSDWULDWLQJ�SURILWV�LQ�WHUPV�RI�WKH

QXPHUDLUH�JRRG���,QFOXVLRQ�RI�WUDGH�WD[HV�PHDQV�WKDW�W�RU�W�FDQ�EH�YDULHG�E\�XQLODWHUDO

JRYHUQPHQW�DFWLRQ��ZKLFK�ZLOO�DOORZ�XV�WR�XVH�RXU�PRGHO�WR�DQDO\]H�WKH�LPSDFW�RI�D�JRYHUQPHQW

GHFLVLRQ�WR��SDUWLDOO\��OLEHUDOL]H�RU�WR�IXUWKHU�UHVWULFW�WUDGH��

&��,QWHUQDWLRQDO�EDUJDLQLQJ

,I�ERWK�GRPHVWLF�PDUNHWV�DUH�DFWLYH��WKH�WKUHDW�SRLQWV�LQ�LQWHUQDWLRQDO�EDUJDLQLQJ�RI�HYHU\

KRPH�DQG�HYHU\�IRUHLJQ�SURGXFHU�DUH� �Z�'��DQG� �Z�'���UHVSHFWLYHO\��ZKHUH�Z�DQG�Z�DUH�WKH

LQWHUQDWLRQDO�WUDGH�HTXLOLEULXP�ZDJHV������,W�LV�WKHQ�HDV\�WR�VHH�WKDW�SDUWQHUV�LQ�DQ\�FRQILUPHG

LQWHUQDWLRQDO�PDWFK�ZLOO�FKRRVH�WR�ORFDWH�WKHLU�RSHUDWLRQ�DQG�HPSOR\�ODERU�LQ�WKH�ORZ�ZDJH
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FRXQWU\��HYHQ�LI�WKH�SDUWQHU�LQ�WKH�ORZ�ZDJH�FRXQWU\�ZRXOG�KDYH�ORVW�D�VPDOOHU�IUDFWLRQ�RI�LWV

SURILWV�XSRQ�UHSDWULDWLRQ�IURP�WKH�KLJK�ZDJH�FRXQWU\��GXH�WR�ORZHU�WUDGH�WD[HV��VD\����,I�WKH

RSHUDWLRQ�ZHUH�ORFDWHG�LQ�WKH�KLJK�ZDJH�FRXQWU\��WKH�SDUWQHU�IURP�WKH�ORZ�ZDJH�FRXQWU\�ZRXOG

KDYH�WR�UHFHLYH�PRUH�WKDQ�KDOI�RI�WKH�SURILWV�IURP�WKH�SDUWQHUVKLS�WR�GR�DV�ZHOO�DV�ZLWK�D�GRPHVWLF

SDUWQHU��EXW�WKHQ�WKH�SDUWQHU�IURP�WKH�KLJK�ZDJH�FRXQWU\�PXVW�GR�VWULFWO\�ZRUVH�WKDQ�ZLWK�D

GRPHVWLF�SDUWQHU���)URP�WKH�SRLQW�RI�YLHZ�RI�WKH�SDUWQHU�IURP�WKH�KLJK�ZDJH�FRXQWU\��WKHQ��WKH

DWWUDFWLRQ�RI�LQWHUQDWLRQDO�PDWFKLQJ�LV�DFFHVV�WR�FKHDSHU�ODERU��ZKHUHDV�IURP�WKH�SRLQW�RI�YLHZ�RI

WKH�SDUWQHU�IURP�WKH�ORZ�ZDJH�FRXQWU\��WKH�DWWUDFWLRQ�LV�JUHDWHU�UHODWLYH�EDUJDLQLQJ�SRZHU�WKDQ

ZLWK�D�GRPHVWLF�SDUWQHU�

,W�LV�QRZ�FOHDU�WKDW�WKH�KRPH�FRXQWU\�FDQQRW�EH�WKH�ORZ�ZDJH�FRXQWU\���,I�LW�ZHUH�

LQWHUQDWLRQDO�SDUWQHUVKLSV�ZRXOG�GHPDQG�RQO\�KRPH�ODERU��DQG�GHPDQG�IRU�KRPH�ODERU�ZRXOG�EH

UHODWLYHO\�JUHDWHU�WKDQ�GHPDQG�IRU�IRUHLJQ�ODERU��JHQHUDWLQJ�D�FRQWUDGLFWLRQ�JLYHQ�WKDW�VXSSO\�RI

KRPH�ODERU�LV�UHODWLYHO\�VPDOOHU���:H�FDQ�DOVR�UXOH�RXW�Z� �Z��VLQFH�LQ�WKLV�FDVH�EHFDXVH�RI�WKH

WD[�WUDQVSRUW�FRVW�DW�OHDVW�RQH�SDUWQHU�WR�DQ�LQWHUQDWLRQDO�PDWFK�PXVW�GR�VWULFWO\�ZRUVH�WKDQ�ZLWK�D

GRPHVWLF�SDUWQHU�DQG�QR�LQWHUQDWLRQDO�PDWFKHV�ZRXOG�EH�FRQILUPHG��\LHOGLQJ�HTXDO�GHPDQG�IRU

KRPH�DQG�IRUHLJQ�ODERU�EXW�D�JUHDWHU�VXSSO\�RI�WKH�ODWWHU���,W�IROORZV�WKDW�LQ�HTXLOLEULXP�Z�!�Z

DQG�WKDW�DOO�FRQILUPHG�LQWHUQDWLRQDO�PDWFKHV�ZLOO�HPSOR\�IRUHLJQ�ODERU���,QWHUQDWLRQDO�PDWFKLQJ

WKXV�VHUYHV�WR�WUDQVIHU�ODERU�GHPDQG�IURP�WKH�ODERU�VFDUFH�WR�WKH�ODERU�DEXQGDQW�FRXQWU\��MXVW�DV

GRHV�WUDGH�LQ�WKH�VWDQGDUG�RQH�JRRG��WZR�IDFWRU�PRGHO���$OVR�DV�LQ�WKLV�VWDQGDUG�PRGHO��ZH�FDQ

WKLQN�RI�SURGXFHUV�DQG�ZRUNHUV�DV�XVLQJ�WKHLU�LQFRPH�WR�SXUFKDVH�WKHLU�RZQ�SURGXFWLRQ�

JHQHUDWLQJ�EDODQFHG�LQWHUQDWLRQDO�WUDGH�RI�SURGXFHU�VHUYLFHV�IRU�QXPHUDLUH�RXWSXW�

:H�FDQ�QRZ�XVH�)LJXUHV���DQG���WR�GHWHUPLQH�WKH�FXWRII�PDWFK�TXDOLW\�IRU�VXFFHVVIXO



��

��(TXDO�GLYLVLRQ�RI�WKH�VXUSOXV�IURP�LQWHUQDWLRQDO�SDUWQHUVKLSV�LV�XVHG�RQO\�LQ�3URSRVLWLRQ���DQG�VXEVHFWLRQ�,9�%�

LQWHUQDWLRQDO�SDUWQHUVKLSV���,I�D�KRPH�FRXQWU\�SURGXFHU�RI�W\SH�L�GUDZV�D�SRWHQWLDO�IRUHLJQ�SDUWQHU

RI�W\SH�M��GHQRWH�WKHLU�GLVWDQFH�RQ�WKH�FLUFOH�RI�W\SHV�E\�]LM��DV�UHSUHVHQWHG�LQ�)LJXUH�����]LM�LV

XQLIRUPO\�GLVWULEXWHG�RQ�WKH�LQWHUYDO�>����'�@���*LYHQ�WKH�V\PPHWU\�RI�WKH�FLUFOH�ZH�FDQ�GURS�WKH

VXEVFULSWV�IURP�]LM���HYHU\�KRPH�FRXQWU\�SURGXFHU�IDFHV�D�XQLIRUP�GLVWULEXWLRQ�RI�SDUWQHU�GLVWDQFH

]��ZLWK�VXSSRUW�>����'�@�RQ�WKH�FLUFOH��:H�UHSUHVHQW�LQ�)LJXUH���WKH�SRVVLELOLWLHV�VHW�WKDW�UHVXOWV

IURP�D�SRWHQWLDO�LQWHUQDWLRQDO�SDUWQHUVKLS���$Q�LQWHUQDWLRQDO�PDWFK�LV�DFFHSWDEOH�LI�WKH�WKUHDW�SRLQW

LV�QRW�RXWVLGH�WKH�3DUHWR�IURQWLHU��WKH�FDVH�VKRZQ�LQ�)LJXUH������)RU�V\PPHWU\�ZLWK�GRPHVWLF

SDUWQHUVKLSV�ZH�DSSO\�WKH�1DVK�EDUJDLQLQJ�VROXWLRQ�WR�WKH�GLYLVLRQ�RI�WKH�VXUSOXV�IURP

LQWHUQDWLRQDO�SDUWQHUVKLSV��\LHOGLQJ�WKH��QHW��SURILWV�WR�WKH�KRPH�DQG�IRUHLJQ�SURGXFHUV�GHSLFWHG�LQ

)LJXUH�����

7KH�FRQGLWLRQ�WKDW�WKH�WKUHDW�SRLQW�LV�QRW�RXWVLGH�WKH�3DUHWR�IURQWLHU�FDQ�EH�H[SUHVVHG�DV�

�Z�'���#���� �Z�'>����W�@���] �Z�����RU�DOWHUQDWLYHO\�DV

]�$��'���� '>����W�@� ���

ZKHUH� �Z'Z��/� �Z�' �Z��DQG� N�!�����7KLV�FXWRII�FRQGLWLRQ�LV�UHSUHVHQWHG�LQ�)LJXUH�����1RWH

WKDW�ZH�FDQ�ZULWH� �DV�D�IXQFWLRQ�RI�RQO\�WKH�UDWLR�RI�ZDJHV�EHFDXVH� �LV�D�FRQVWDQW�HODVWLFLW\

IXQFWLRQ���,Q�ZKDW�IROORZV�ZH�ZLOO�ORRVHO\�VSHDN�RI�WKH�IXQFWLRQ� �DV�WKH�³ZDJH�UDWLR�´�ZKLFK

VKRXOG�QRW�FDXVH�DQ\�FRQIXVLRQ�EHFDXVH�LW�LV�MXVW�D�VFDOLQJ�RI�WKH�ZDJH�UDWLR���1RWH�WKDW�WKH

VPDOOHU�LV�WKH�ZDJH�UDWLR�WKH�PRUH�OLNHO\�LV�DQ�LQWHUQDWLRQDO�PDWFK�WR�EH�RI�DFFHSWDEOH�TXDOLW\�

UHIOHFWLQJ�WKH�JUHDWHU�JDLQV�IURP�LQWHUQDWLRQDO�WUDGH�

7KH�NH\�IHDWXUH�RI�RXU�VHDUFK�DQG�EDUJDLQLQJ�PRGHO�LV�WKDW�VRPH�KRPH�SURGXFHUV�GUDZ

IRUHLJQ�SURGXFHUV�WKDW�\LHOG�PDWFK�TXDOLW\�]����'���� '>����W�@�DQG�WKHQ�UHWXUQ�KRPH��ZLWK�ERWK
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��&OHDUO\�VRPH�RI�WKHVH�ILUPV�DWWHPSWHG�WKH�IRUHLJQ�PDUNHW���6ZHGLVK�7UDGH�&RXQFLO�H[SRUW�FRQVXOWDQW�.HQW
*ROGPDQQ��TXRWHG�LQ�1RWKGXUIW�������S������VWDWHG�RI�KLV�FOLHQWV�WKDW�DUH�PDUJLQDO�RU�IDLOHG�H[SRUWHUV��³6RPHWLPHV
WKHLU�SURGXFW�LVQ
W�ULJKW�IRU�WKH�PDUNHW��RU�WKH�FRXQWU\�WKH\�FKRVH�ZDV�QRW�D�JRRG�ILW��RU�WKHLU�DSSURDFK�RU�DJHQWV�DUH
QRW�ULJKW�´

��:K\�VKRXOG�WKH�PDUJLQDO�FRVW�RI�VHDUFK�EH�LQFUHDVLQJ"��,Q�RUGHU�WR�MXGJH�WKH�TXDOLW\�RI�D�PDWFK�ZLWK�D�IRUHLJQ
SURGXFHU�D�PDQDJHU�PXVW�EH�LQWLPDWHO\�IDPLOLDU�ZLWK�KLV�RZQ�ILUP¶V�RSHUDWLRQV��DQG�WKXV�LQYROYHG�LQ�WKHP���,I�KH
WUDYHOV�DEURDG�IRU�D�ZHHN��VD\��VRPHRQH�FDQ�FRYHU�IRU�KLP��EXW�WKH�ORQJHU�KH�LV�DEVHQW�WKH�PRUH�FUXFLDO�DQG�SUHVVLQJ
DUH�WKH�XQPDGH�GHFLVLRQV�WKDW�SLOH�XS���,Q�RWKHU�ZRUGV��WKH�RSSRUWXQLW\�FRVW�RI�WKH�PDQDJHU¶V�WLPH�LV�LQFUHDVLQJ�

WKH�KRPH�DQG�IRUHLJQ�SDUWLHV�WR�WKH�IDLOHG�LQWHUQDWLRQDO�PDWFKHV�ILQGLQJ�GRPHVWLF�SDUWQHUV

LQVWHDG���7KLV�LV�FRQVLVWHQW�ZLWK�WKH�FRQVLGHUDEOH�KHWHURJHQHLW\�WKDW�H[LVWV�DW�WKH�ILUP�OHYHO

UHJDUGLQJ�LQYROYHPHQW�LQ�IRUHLJQ�WUDQVDFWLRQV���2QO\�D�PLQRULW\�RI�ILUPV�HYHQ�LQ�KLJK�ZDJH

FRXQWULHV�OLNH�WKH�8QLWHG�6WDWHV�KDYH�LQYHVWPHQWV�DEURDG��DQG�LQ�DOO�FRXQWULHV�VWXGLHG�PDQ\�ILUPV

WKDW�SURGXFH�WUDGHDEOH�JRRGV�KDYH�]HUR�H[SRUWV��5REHUWV�DQG�7\ERXW�������%HUQDUG�DQG�-HQVHQ

�����������7KH�UHVXOW�WKDW�VRPH�ILUPV�WKDW�VHDUFK�DEURDG�UHWXUQ�KRPH�HPSW\�KDQGHG�ZRXOG�DOVR�EH

REWDLQHG�LQ�D�G\QDPLF�VHDUFK�PRGHO�ZLWK�DQ�LQFUHDVLQJ�PDUJLQDO�FRVW�RI�VHDUFK��EXW�ERWK�WKH

FORVHQHVV�WR�VWDQGDUG�VWDWLF�WUDGH�PRGHOV�DQG�WUDFWDELOLW\�ZRXOG�EH�UHGXFHG����

,,,���%DVLF�5HVXOWV

:H�EHJLQ�ZLWK�D�GHILQLWLRQ�

'HILQLWLRQ�����$�&RPSOHWH�,QIRUPDWLRQ��(TXLYDOHQW��(TXLOLEULXP��&,(��LV�RQH�LQ�ZKLFK�DOO
SURGXFHUV�PDWFK�ZLWK�WKHLU�SHUIHFW�FRPSOHPHQWV�

'HILQLWLRQ���LPSOLHV�WKDW��LQ�D�&,(��]� ��'��IRU�HYHU\�FRQILUPHG�PDWFK���:H�LQFOXGH�WKH�TXDOLILHU

³HTXLYDOHQW´�LQ�WKH�GHILQLWLRQ�RI�D�&,(�EHFDXVH��LQ�IDFW��FRPSOHWH�LQIRUPDWLRQ�GRHV�QRW�H[LVW�LQ

RXU�PRGHO�RI�WKH�ZRUOG�HFRQRP\�

:H�QRZ�HVWDEOLVK�D�SUHOLPLQDU\�UHVXOW�

3URSRVLWLRQ�����$�&,(�REWDLQV�LI�DQG�RQO\�LI� �$���W���3URRI���:H�VHH�WKDW�LI� �$���W��ZH�KDYH�WKH



��

ULJKW�KDQG�VLGH�RI�HTXDWLRQ�����$��'���VR�RQO\�LQWHUQDWLRQDO�PDWFKHV�ZLWK�]� ��'��FDQ�SRVVLEO\�EH
DFFHSWHG���$OO�SURGXFHUV�HLWKHU�FRQILUP�VXFK�PDWFKHV�RU�PDWFK�GRPHVWLFDOO\�ZLWK�WKHLU�SHUIHFW
FRPSOHPHQWV��\LHOGLQJ�D�&,(���&RQYHUVHO\��LI�D�&,(�REWDLQV��ZH�FDQ�SURYH� �$���W�E\
FRQWUDGLFWLRQ���,I� �����W��ZH�KDYH�WKH�ULJKW�KDQG�VLGH�RI�HTXDWLRQ��������'���EXW�WKHQ�VRPH
LQWHUQDWLRQDO�PDWFKHV�ZLWK�]����'��DUH�VWULFWO\�SUHIHUUHG�WR�GRPHVWLF�PDWFKLQJ�E\�ERWK�SURGXFHUV
DQG�ZLOO�EH�FRQILUPHG��

:H�FDQ�GLYLGH�&,(V�LQWR�WZR�FODVVHV�

'HILQLWLRQ�����$�3URKLELWLYH�7D[�7UDQVSRUW�&RVW�(TXLOLEULXP��37(��LV�D�&,(�LQ�ZKLFK�QR
LQWHUQDWLRQDO�PDWFKHV�DUH�FRQILUPHG���)URP�3URSRVLWLRQ���DQG�HTXDWLRQ�����ZH�FDQ�VHH�WKDW� �!
��W�LV�D�VXIILFLHQW�FRQGLWLRQ�IRU�D�37(�WR�REWDLQ�

'HILQLWLRQ�����$�3HUIHFW�$UELWUDJH�(TXLOLEULXP��3$(��LV�D�&,(�LQ�ZKLFK�D�SRVLWLYH�PHDVXUH�RI
LQWHUQDWLRQDO�PDWFKHV�LV�FRQILUPHG���)URP�3URSRVLWLRQ���DQG�HTXDWLRQ�����ZH�VHH�WKDW� � ���W�LV�D
QHFHVVDU\�FRQGLWLRQ�IRU�D�3$(�WR�REWDLQ�

1RWH�WKDW�ODERU�GHPDQG�LV�WUDQVIHUUHG�IURP�WKH�KRPH�WR�WKH�IRUHLJQ�FRXQWU\�LQ�D�3$(�EXW�QRW�LQ�D

37(�

1H[W�ZH�GHILQH�WKH�UHPDLQLQJ�W\SH�RI�HTXLOLEULXP�

'HILQLWLRQ�����$Q�,PSHUIHFW�$UELWUDJH�(TXLOLEULXP��,$(��LV�RQH�LQ�ZKLFK�D�SRVLWLYH�PHDVXUH�RI
LQWHUQDWLRQDO�PDWFKHV�EHWZHHQ�SURGXFHUV�WKDW�DUH�QRW�SHUIHFW�FRPSOHPHQWV�LV�FRQILUPHG�

$Q�,$(�REWDLQV�LI�DQG�RQO\�LI�D�&,(�GRHV�QRW�REWDLQ�

3URSRVLWLRQ�����$Q�,$(�REWDLQV�LI�DQG�RQO\�LI� �����W���3URRI���6HH�WKH�SURRI�RI�3URSRVLWLRQ����
�

1RZ�ZH�ZLVK�WR�HVWDEOLVK�WKH�FRQGLWLRQV�XQGHU�ZKLFK�D�37(��3$(��RU�,$(�REWDLQV�LQ

WHUPV�RI�WKH�XQGHUO\LQJ�SDUDPHWHUV�RI�WKH�PRGHO�VXFK�DV�ODERU�HQGRZPHQWV�UDWKHU�WKDQ�LQ�WHUPV

RI�WKH�ZDJH�UDWLR��ZKLFK�LV�HQGRJHQRXV���:H�ZLOO�VKRZ�WKDW�YHU\�VLPLODU�ODERU�SURGXFHU

HQGRZPHQW�UDWLRV��/'/�FORVH�WR�RQH��\LHOG�D�37(��YHU\�GLIIHUHQW�HQGRZPHQW�UDWLRV��/'/

VPDOO��\LHOG�DQ�,$(��DQG�LQWHUPHGLDWH�OHYHOV�RI�/'/�\LHOG�D�3$(�

:H�EHJLQ�E\�ILQGLQJ�WKH�VPDOOHVW�YDOXH�RI�/'/�FRQVLVWHQW�ZLWK�H[LVWHQFH�RI�D�3URKLELWLYH

7D[�7UDQVSRUW�&RVW�(TXLOLEULXP���7R�GR�VR�ZH�VROYH�IRU�WKH�ODERU�PDUNHW�FOHDULQJ�FRQGLWLRQV
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ZKHQ�QR�LQWHUQDWLRQDO�PDWFKHV�DUH�FRQILUPHG���,Q�WKLV�FDVH�WKHUH�ZLOO�EH�D�PDVV��'��RI�GRPHVWLF

SDUWQHUVKLSV�LQ�HDFK�FRXQWU\���/DERU�GHPDQG�LQ�HDFK�FRXQWU\�FDQ�WKHQ�EH�FRPSXWHG�XVLQJ

HTXDWLRQ������\LHOGLQJ�WKH�ODERU�PDUNHW�FOHDULQJ�FRQGLWLRQV����'�� N�Z�� �/�DQG

���'�� N�Z�� �/�IRU�WKH�KRPH�DQG�IRUHLJQ�FRXQWULHV��UHVSHFWLYHO\���&RPELQLQJ�WKHVH�WZR

HTXDWLRQV�JLYHV�XV�J� �� �/'/���ZKHUH�J� ��/� N�Z��' N�Z����1RWH�WKDW�ZH�FDQ�ZULWH�J�DV�D

IXQFWLRQ�RI�WKH�ZDJH�UDWLR� �EHFDXVH� N�LV�D�FRQVWDQW�HODVWLFLW\�IXQFWLRQ���)XUWKHUPRUH��J�LV�DQ

LQFUHDVLQJ�IXQFWLRQ�RI� ��ZLWK�J���� ���DQG�J���� �����7KHVH�SURSHUWLHV�WHOO�XV�WKDW��DV�ZH�ZRXOG

H[SHFW��/'/� ���LPSOLHV� � ���DQG�DV�/'/�IDOOV�VR�PXVW� ���$�VXIILFLHQW�IDOO�LQ�/'/��KRZHYHU�

GULYHV� �EHORZ���W��FRQIOLFWLQJ�ZLWK�WKH�DVVXPSWLRQ�WKDW�QR�LQWHUQDWLRQDO�PDWFKHV�DUH�FRQILUPHG��

,W�IROORZV�WKDW�HTXDWLRQ�����GHILQHV�WKH�VPDOOHVW�HQGRZPHQW�UDWLR�FRQVLVWHQW�ZLWK�H[LVWHQFH�RI�D

37(�

�/�J���W�� ���/'/(

1H[W��ZH�ILQG�WKH�HQGRZPHQW�UDWLR�EHORZ�ZKLFK�DQ�,PSHUIHFW�$UELWUDJH�(TXLOLEULXP�PXVW

REWDLQ���7R�GR�VR�ZH�VROYH�IRU�WKH�ODERU�PDUNHW�FOHDULQJ�FRQGLWLRQV�ZKHQ� �����W�

:H�EHJLQ�ZLWK�WLHG�SURGXFHUV���(YHU\�LQWHUQDWLRQDO�PDWFK�EHWZHHQ�D�KRPH�SURGXFHU�DQG

WKH�IRUHLJQ�SURGXFHU�WR�ZKLFK�LW�LV�WLHG�\LHOGV�PDWFK�TXDOLW\�]� ��'����)URP�HTXDWLRQ�����ZH�VHH

WKDW�ZLWK� �����W�DOO�RI�WKHVH�PDWFKHV�ZLOO�EH�VWULFWO\�SUHIHUUHG�WR�GRPHVWLF�PDWFKLQJ�E\�ERWK

SURGXFHUV�DQG�ZLOO�EH�FRQILUPHG���:H�FDQ�WKHQ�FRPSXWH��XVLQJ�HTXDWLRQ������WKDW�LQWHUQDWLRQDO

SDUWQHUVKLSV�EHWZHHQ�WLHG�SURGXFHUV�ZLOO�JHQHUDWH�D�GHPDQG�IRU�IRUHLJQ�ODERU�HTXDO�WR

��P'�� N�Z���ZKHUH�ZH�KDYH�XVHG�WKH�IDFW�WKDW�P�WLHG�KRPH�SURGXFHUV�DQG�P�WLHG�IRUHLJQ

SURGXFHUV�JHQHUDWH�P�LQWHUQDWLRQDO�SDUWQHUVKLSV�

%\�FRQWUDVW��IRU�XQWLHG�SURGXFHUV� �����W�GRHV�QRW�JXDUDQWHH�WKDW�DOO�LQWHUQDWLRQDO�PDWFKHV
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ZLOO�EH�VXFFHVVIXO���+RPH�SURGXFHUV�ZKRVH�LQWHUQDWLRQDO�PDWFKHV�ZHUH�EURNHQ�DUH�WKH�VROH�VRXUFH

RI�GHPDQG�IRU�KRPH�ODERU���(DFK�SDUWQHUVKLS�EHWZHHQ�VXFK�SURGXFHUV�JHQHUDWHV�GHPDQG�IRU

KRPH�ODERU�HTXDO�WR����'�� N�Z����7KH�PDVV�RI�VXFK�SDUWQHUVKLSV��LI�DOO�XQWLHG�KRPH�SURGXFHUV

IRUPHG�WKHP��ZRXOG�EH����P�'����)URP�ILJXUH����KRZHYHU��ZH�FDQ�VHH�WKDW�WKH�SUREDELOLW\�WKDW

DQ\�XQWLHG�KRPH�SURGXFHU�ZLOO�PDNH�DQ�XQDFFHSWDEOH�LQWHUQDWLRQDO�PDWFK�LV�HTXDO�WR�������W��

�'������W����0XOWLSO\LQJ�WKHVH�WKUHH�WHUPV�WRJHWKHU�WKXV�JLYHV�XV�WKH�GHPDQG�IRU�KRPH�ODERU

JHQHUDWHG�E\�KRPH�SURGXFHUV�ZKRVH�LQWHUQDWLRQDO�PDWFKHV�ZHUH�XQVXFFHVVIXO��ZKLFK�ZH�FDQ

HTXDWH�WR�WKH�KRPH�ODERU�HQGRZPHQW�WR�JLYH�XV�WKH�KRPH�ODERU�PDUNHW�FOHDULQJ�FRQGLWLRQ�

� ���� �
� �

� � ���
�
� �

-
- +

-
�
��

�
�� - � =P

W
W

Z /
y

p

$V�H[SHFWHG��KRPH�ODERU�GHPDQG�LV�LQFUHDVLQJ�LQ� ���DV�WKH�ZDJH�UDWLR�LQFUHDVHV��WKH�VKDUH�RI

LQWHUQDWLRQDO�PDWFKHV�WKDW�DUH�DFFHSWDEOH�IDOOV�

8VLQJ�WKH�VDPH�UHDVRQLQJ��ZH�FDQ�VKRZ�WKDW�WKH�GHPDQG�IRU�IRUHLJQ�ODERU�E\�IRUHLJQ

SURGXFHUV�ZKRVH�LQWHUQDWLRQDO�PDWFKHV�ZHUH�XQVXFFHVVIXO�LV�JLYHQ�E\�WKH�OHIW�KDQG�VLGH�RI

HTXDWLRQ������UHSODFLQJ�Z�ZLWK�Z���7R�WKLV�PXVW�EH�DGGHG�WKH�GHPDQG�IRU�IRUHLJQ�ODERU�E\�WLHG

SURGXFHUV�DQG�WKH�GHPDQG�JHQHUDWHG�E\�VXFFHVVIXO�SDUWQHUVKLSV�EHWZHHQ�XQWLHG�KRPH�DQG�IRUHLJQ

SURGXFHUV���7KLV�ODVW�VRXUFH�RI�GHPDQG�FDQ�EH�FRPSXWHG�XVLQJ�HTXDWLRQV�����DQG�����
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��$Q�DOWHUQDWLYH�GHULYDWLRQ�RI�HTXDWLRQ�����KHOSV�WR�EXLOG�LQWXLWLRQ���/HW�XV�DVVXPH� � ���W���7KH�VPDOOHVW�SRVVLEOH
UDWLR�RI�KRPH�WR�IRUHLJQ�ODERU�GHPDQGV�FRQVLVWHQW�ZLWK�WKLV�DVVXPSWLRQ�LV�FRQVWUXFWHG�E\�KDYLQJ�DOO�WLHG�SURGXFHUV
GHPDQG�IRUHLJQ�ODERU��VLQFH�ZH�FDQQRW�KDYH�D�SRVLWLYH�PHDVXUH�RI�FRQILUPHG�LQWHUQDWLRQDO�SDUWQHUVKLSV�EHWZHHQ
XQWLHG�SURGXFHUV���7KH�GHPDQG�IRU�KRPH�ODERU�LV�WKHQ�JLYHQ�E\��>���P�'�@ N�Z��DQG�WKH�GHPDQG�IRU�IRUHLJQ�ODERU�LV
JLYHQ�E\��>���P�'�@ N�Z������P'�� N�Z�� ��>���P�'�@ N�Z����'LYLGLQJ�KRPH�E\�IRUHLJQ�ODERU�GHPDQG�DQG
VXEVWLWXWLQJ�LQ� � ���W�\LHOGV�WKH�ULJKW�KDQG�VLGH�RI�HTXDWLRQ�����

ZKHUH�ZH�XVHG�WKH�V\PPHWU\�RI�WKH�SUREOHP�WR�LQWHJUDWH�RYHU�RQO\�KDOI�WKH�LQWHUYDO�LQ�)LJXUH��

DQG�PXOWLSOLHG�E\�����6XPPLQJ�WKH�WKUHH�VRXUFHV�RI�IRUHLJQ�ODERU�GHPDQG�DQG�HTXDWLQJ�WKH�UHVXOW

WR�WKH�IRUHLJQ�ODERU�HQGRZPHQW�\LHOGV�WKH�IRUHLJQ�ODERU�PDUNHW�FOHDULQJ�FRQGLWLRQ�
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)RUHLJQ�ODERU�GHPDQG�LV�GHFUHDVLQJ�LQ�WKH�ZDJH�UDWLR� ��DV�H[SHFWHG�

&RPELQLQJ�HTXDWLRQV�����DQG�����\LHOGV��DIWHU�D�OLWWOH�PDQLSXODWLRQ�
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*LYHQ�WKH�SURSHUWLHV�RI�J��ZH�NQRZ�WKH�OHIW�KDQG�VLGH�RI�HTXDWLRQ�����LV�LQFUHDVLQJ�LQ� ���:H�WKHQ

FODLP�WKDW�HTXDWLRQ�����GHILQHV�WKH�YDOXH�RI�/'/�EHORZ�ZKLFK�DQ�,$(�PXVW�REWDLQ�

/'/�/�>�����P�'�����P�@J���W�� ���

ZKHUH�ZH�KDYH�VXEVWLWXWHG� � ���W�LQWR�HTXDWLRQ���������:H�SURYH�WKLV�FODLP�LQ�3URSRVLWLRQ���

3URSRVLWLRQ�����$Q�,$(�REWDLQV�LI�DQG�RQO\�LI�/'/���/'/���3URRI���)URP�3URSRVLWLRQ����DQ�,$(
LV�DQ�HTXLOLEULXP�LQ�ZKLFK� �����W���)URP�WKH�GHULYDWLRQV�RI�HTXDWLRQV�����DQG�����ZH�VHH�WKDW� ��
��W�LPSOLHV�WKDW�WKH�UDWLR�RI�KRPH�WR�IRUHLJQ�ODERU�GHPDQG�LV�OHVV�WKDQ�/'/��VR�DQ�,$(�FDQQRW
REWDLQ�XQOHVV�WKH�UDWLR�RI�KRPH�WR�IRUHLJQ�ODERU�VXSSO\�LV�OHVV�WKDQ�/'/���:H�FDQ�SURYH�WKDW
/'/���/'/�LPSOLHV� �����W�E\�FRQWUDGLFWLRQ���,I� �$���W�D�&,(�REWDLQV��DQG�WKH�ULJKW�KDQG�VLGH
RI�HTXDWLRQ�����JLYHV�WKH�VPDOOHVW�UDWLR�RI�KRPH�WR�IRUHLJQ�ODERU�GHPDQG�WKDW�FDQ�SUHYDLO�LQ�D�&,(�
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��7KH�DVVXPSWLRQ�WKDW� �Z��LV�D�FRQVWDQW�HODVWLFLW\�IXQFWLRQ�LV�QRW�QHFHVVDU\�WR�SURYH�H[LVWHQFH�RU�XQLTXHQHVV�EXW�LV
XVHG�WR�VDYH�VSDFH���8QLTXHQHVV�FDQ�EH�SURYHG�ZLWKRXW�DGGLQJ�WR�WKH�VWDQGDUG�SURSHUWLHV�RI�D�SURILW�IXQFWLRQ�E\
XVLQJ�DQ�DSSURSULDWH�DGDSWDWLRQ�RI�)LJXUH���LQ�5DXFK�DQG�&DVHOOD����������7R�GHPRQVWUDWH�H[LVWHQFH�LW�LV�VXIILFLHQW
IRU�WKH�SURILW�IXQFWLRQ�WR�KDYH�EHHQ�GHULYHG�IURP�DQ�XQGHUO\LQJ�SURGXFWLRQ�IXQFWLRQ��HTXDWLRQ������WKDW�VDWLVILHV�WKH
,QDGD�FRQGLWLRQV�

VLQFH�DOO�SURGXFHUV�WKDW�PDNH�LQWHUQDWLRQDO�PDWFKHV�ZLWK�WKHLU�SHUIHFW�FRPSOHPHQWV�FRQILUP�WKHP
DQG�GHPDQG�IRUHLJQ�ODERU��

/HPPD���7KH�KRPH�DQG�IRUHLJQ�ZDJH�UDWHV�Z�DQG�Z�DUH�XQLTXHO\�GHWHUPLQHG�LQ�DQ�,$(���3URRI��
$�JLYHQ�/'/���/'/�GHWHUPLQHV�D�XQLTXH� �����W�E\�HTXDWLRQ�������7KLV�VROXWLRQ�FDQ�EH
VXEVWLWXWHG�LQWR�HTXDWLRQV�����DQG�������6LQFH� �����W��WKH�FRHIILFLHQWV�RQ� N�LQ�WKHVH�HTXDWLRQV
DUH�SRVLWLYH��7KHQ��EHFDXVH� N�LV�D�PRQRWRQLF�FRQVWDQW�HODVWLFLW\�IXQFWLRQ��D�XQLTXH�Z�H[LVWV�WKDW
VROYHV�HTXDWLRQ�����DQG�D�XQLTXH�Z�H[LVWV�WKDW�VROYHV�HTXDWLRQ�������

7KH�QH[W�SURSRVLWLRQ�VWDWHV�ZKLFK�W\SHV�RI�HTXLOLEULXP�FRUUHVSRQG�WR�HQGRZPHQW�UDWLRV

JUHDWHU�WKDQ�/'/�

3URSRVLWLRQ�����$�&,(�REWDLQV�LI�DQG�RQO\�LI�/'/�$�/'/���0RUH�VSHFLILFDOO\��D�37(�REWDLQV�LI
DQG�RQO\�LI�/'/�$ �DQG�D�3$(�REWDLQV�LI�DQG�RQO\�LI�/'/�#�/'/��� ���3URRI�/'/( /'/(
3URSRVLWLRQV�������DQG���WRJHWKHU�LPSO\�WKDW�/'/�$�/'/�UHTXLUHV� �$���W�DQG�KHQFH�D�&,(���,I�D
37(�REWDLQV��ZH�SURYH�E\�FRQWUDGLFWLRQ�WKDW�/'/�$� ���WKH�GHULYDWLRQ�RI�HTXDWLRQ�����VKRZV/'/(
WKDW�/'/��� �UHTXLUHV�D�SRVLWLYH�PHDVXUH�RI�FRQILUPHG�LQWHUQDWLRQDO�PDWFKHV�WR�DFKLHYH/'/(
ODERU�PDUNHW�HTXLOLEULXP���6LPLODUO\��LI�/'/�$� ��WKH�GHULYDWLRQ�RI�HTXDWLRQ�����VKRZV�WKDW/'/(
ZH�FDQQRW�KDYH�D�KLJK�HQRXJK�UDWLR�RI�ODERU�GHPDQGV�WR�HTXDO�WKLV�UDWLR�RI�ODERU�VXSSOLHV�LI�WKHUH
LV�D�SRVLWLYH�PHDVXUH�RI�FRQILUPHG�LQWHUQDWLRQDO�PDWFKHV���7KH�VDPH�UHDVRQLQJ�LQ�FRPELQDWLRQ
ZLWK�3URSRVLWLRQ���SURYHV�WKDW�D�SRVLWLYH�PHDVXUH�RI�LQWHUQDWLRQDO�PDWFKHV�LV�FRQILUPHG�DQG� � 
��W��L�H���D�3$(�REWDLQV��LI�DQG�RQO\�LI�/'/�#�/'/��� ��/'/(
��
7KH�LQWXLWLRQ�IRU�3URSRVLWLRQ���LV�WKDW�ZLWK�D�VXIILFLHQWO\�VPDOO�GLIIHUHQFH�LQ�ODERU�SURGXFHU

HQGRZPHQW�UDWLRV��WLHG�SURGXFHUV�FDQ�WUDQVIHU�HQRXJK�ODERU�GHPDQG�WR�UHDOL]H�DOO�WKH�JDLQV�IURP

WUDGH�WKDW�DUH�DYDLODEOH�JLYHQ�WKH�FRQYHQWLRQDO�WUDGH�EDUULHU���8QWLHG�SURGXFHUV�RQO\�PDWFK

GRPHVWLFDOO\��ZKHUH�WKH\�NQRZ�WKH�ORFDWLRQ�RI�WKHLU�SHUIHFW�FRPSOHPHQWV���1RWH�WKDW�DV�P

DSSURDFKHV�]HUR�ZH�VHH�IURP�HTXDWLRQV�����DQG�����WKDW�/'/�DSSURDFKHV� �DQG�WKH�3$(/'/(

YDQLVKHV���WLHG�SURGXFHUV�ZKR�HOLPLQDWH�WKH�LQWHUQDWLRQDO�PDWFKLQJ�IULFWLRQ�DUH�QHHGHG�WR

PDLQWDLQ�WKH�SHUIHFW�DUELWUDJH�FRQGLWLRQ� � ���W���2Q�WKH�RWKHU�KDQG��DV�P�DSSURDFKHV�RQH�ZH�VHH
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��$OWKRXJK�WLHV�DUH�HIIHFWLYHO\�LQYLVLEOH�LQ�D�3$(�WKH\�XQGHUSLQ�WKH�VPRRWK�IXQFWLRQLQJ�RI�WKH�HFRQRP\��SHUIRUPLQJ
WKH�UROH�FODLPHG�IRU�WKHP�E\�VRFLRORJLVWV�VXFK�DV�*UDQRYHWWHU��������

IURP�HTXDWLRQ�����WKDW�/'/�DSSURDFKHV�]HUR�DQG�WKH�,$(�YDQLVKHV���$OVR�QRWH�WKDW�IRU�DQ\�JLYHQ

HQGRZPHQW�UDWLR�OHVV�WKDQ� ��ZH�FDQ�XVH�HTXDWLRQ�����WR�VROYH�IRU�D�YDOXH�RI�P�����WKDW/'/(

\LHOGV�D�3$(�E\�VXEVWLWXWLQJ�WKH�DFWXDO�YDOXH�RI�/'/�IRU�/'/���RQO\�D�VWULFW�VXEVHW�RI�SURGXFHUV

ZKR�NQRZ�WKH�ORFDWLRQV�RI�WKHLU�SHUIHFW�IRUHLJQ�FRPSOHPHQWV�LV�VXIILFLHQW�WR�HOLPLQDWH�WKH

LQIRUPDWLRQ�SUREOHP�LQ�WKH�ZRUOG�HFRQRP\�IRU�DQ\�FRXQWU\�HQGRZPHQWV�

,Q�D�&,(��RXU�PRGHO�LV�LVRPRUSKLF�WR�WKH�VWDQGDUG�RQH�JRRG��WZR�IDFWRU�PRGHO�ZLWK�D

ZRUOG�FDSLWDO�VWRFN�HTXDO�WR��'���WKH�RZQHUVKLS�RI�ZKLFK�LV�GLYLGHG�HTXDOO\�EHWZHHQ�WKH�WZR

FRXQWULHV���7KH�QXPEHU��'��HTXDOV�WKH�ZRUOG�PDVV�RI�SDUWQHUVKLSV�PXOWLSOLHG�E\�WKH�PD[LPXP

PDWFK�TXDOLW\�SHU�SDUWQHUVKLS���0RUH�VSHFLILFDOO\��LQ�D�3HUIHFW�$UELWUDJH�(TXLOLEULXP�WKH�PRGHO�LV

LVRPRUSKLF�WR�WKLV�VWDQGDUG�PRGHO�ZLWK�WKH�DUELWUDJH�FRQGLWLRQ�U� ����W�U��ZKHUH�U�LV�WKH�UHQWDO

UDWH�RQ�FDSLWDO���:LWK�/'/���/'/��� ��RXU�PRGHO�LQKHULWV�DOO�WKH�VWDWLF�DQG�FRPSDUDWLYH/'/(

VWDWLF�SURSHUWLHV�RI�WKH�VWDQGDUG�PRGHO�ZLWK�U� ����W�U�

+HUH�ZH�QRWH�WKH�SURSHUWLHV�RI�WKH�PRGHO�JLYHQ�/'/���/'/��� �ZKRVH�IDLOXUHV�WR/'/(

KROG�LQ�DQ�,$(�DUH�RI�JUHDWHVW�LQWHUHVW���7KHVH�SURSHUWLHV�DOVR�REWDLQ��TXDOLWDWLYHO\��LQ�DQ

LQFRPSOHWH�VSHFLDOL]DWLRQ�HTXLOLEULXP�RI�WKH���î���+HFNVFKHU�2KOLQ�6DPXHOVRQ�PRGHO���)LUVW��WLHV

DUH�LUUHOHYDQW�LQ�WKH�VHQVH�WKDW�D�FKDQJH�LQ�P�OHDYHV�WKH�HTXLOLEULXP�XQFKDQJHG�����6HFRQG��WKH

UDWLR�RI�WKH�IRUHLJQ�WR�WKH�KRPH�ZDJH�LV�IL[HG�E\�WKH�FRQYHQWLRQDO�WUDGH�EDUULHU��WKH�WD[�WUDQVSRUW

FRVW��DQG�WKH�XQGHUO\LQJ�SURGXFWLRQ�WHFKQRORJ\���$V�D�FRQVHTXHQFH��UHODWLYH�FRXQWU\�ZDJHV�DUH

LQGHSHQGHQW�RI�FRXQWU\�ODERU�HQGRZPHQWV���D�FKDQJH�LQ�WKH�ODERU�HQGRZPHQW�RI�HLWKHU�FRXQWU\

FDXVHV�ZDJHV�LQ�ERWK�FRXQWULHV�WR�FKDQJH�E\�DQ�HTXDO�SHUFHQWDJH��DQG�PLJUDWLRQ�IURP�WKH�ORZ�
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��)ROORZLQJ�/HDPHU���������ZH�FDQ�FDOO�WKLV�SURSHUW\�³UHODWLYH�IDFWRU�SULFH�LQVHQVLWLYLW\�´

ZDJH��ODERU�DEXQGDQW�FRXQWU\�WR�WKH�KLJK�ZDJH��ODERU�VFDUFH�FRXQWU\�GRHV�QRW�DIIHFW�UHODWLYH

FRXQWU\�ZDJHV�����$V�DQRWKHU�FRQVHTXHQFH��WKH�H[WHQW�WR�ZKLFK�FKDQJHV�LQ�WKH�FRQYHQWLRQDO�WUDGH

EDUULHU�DIIHFW�UHODWLYH�FRXQWU\�ZDJHV�LV�GHWHUPLQHG�HQWLUHO\�E\�WKH�XQGHUO\LQJ�SURGXFWLRQ

WHFKQRORJ\���:H�FDQ�EH�PRUH�VSHFLILF�DIWHU�PDNLQJ�WKH�FKDQJH�LQ�YDULDEOH�7�/���W�DQG�GHQRWLQJ

WKH�HODVWLFLW\�RI�SURGXFHU�SURILWV�ZLWK�UHVSHFW�WR�WKH�ZDJH�E\� ���1RWH�WKDW�DQ�LQFUHDVH�LQ�7

UHSUHVHQWV�WUDGH�OLEHUDOL]DWLRQ�DQG�OHDGV�WR�FRQYHUJHQFH�EHWZHHQ�IRUHLJQ�DQG�KRPH�ZDJH�UDWHV�

DQG�WKDW� �LV�GHWHUPLQHG�E\�WKH�XQGHUO\LQJ�SURGXFWLRQ�WHFKQRORJ\�

3URSRVLWLRQ�����*LYHQ�/'/���/'/��� ��G>OQ�Z'Z�@'G>OQ�7�@� ��' ���3URRI���)URP/'/(
3URSRVLWLRQ���ZH�VDZ�WKDW� �Z'Z�� �7�PXVW�KROG�ZKHQ�/'/���/'/��� ���%XW� �Z'Z�� /'/(
�Z'Z� ���7KH�UHVXOW�WKHQ�IROORZV�IURP�ORJDULWKPLF�GLIIHUHQWLDWLRQ��

:H�QRZ�WXUQ�WR�WKH�FRQWUDVWLQJ�SURSHUWLHV�RI�DQ�,$(���:H�ILUVW�FRQVLGHU�WKH�LPSDFWV�RI

FKDQJHV�LQ�ODERU�HQGRZPHQWV�

3URSRVLWLRQ�����*LYHQ�/'/���/'�/��G�Z'Z�'G�/'/��!���DQG�GZ'G/��GZ'G/��GZ'G/�
GZ'G/�������3URRI���)URP�3URSRVLWLRQ���ZH�NQRZ�WKDW�HTXDWLRQV�����������DQG�����KROG�ZKHQ
/'/���/'�/���(TXDWLRQ�����\LHOGV�G 'G�/'/��!����GHPRQVWUDWLQJ�WKH�ILUVW�UHVXOW�LQ�WKH
3URSRVLWLRQ���1RZ�FRQVLGHU�WKH�UHVXOWV�GZ'G/��GZ'G/�������)URP�HTXDWLRQ�����ZH�KDYH�G 'G/
!����DQG�IURP�HTXDWLRQ�����ZH�KDYH�GZ'G ������\LHOGLQJ�GZ'G/�������,Q�WXUQ��GZ'G/����
DQG�G 'G/�!���LPSO\�GZ'G/�������7KH�UHVXOWV�GZ'G/��GZ'G/�����FDQ�EH�SURYHG
DQDORJRXVO\��XVLQJ�HTXDWLRQV�����DQG������

3URSRVLWLRQ���LPSOLHV�WKDW��LQ�DQ�,$(��DV�IDFWRU�HQGRZPHQW�UDWLRV�PRYH�IDUWKHU�DSDUW�VR�GR�ZDJHV�

,W�DOVR�LPSOLHV�WKDW�ZKHQ�WKH�ODERU�HQGRZPHQW�RI�RQH�FRXQWU\�LQFUHDVHV��WKH�ZDJH�UDWHV�LQ�ERWK

FRXQWULHV�IDOO��EXW�WKH�ZDJH�UDWH�LQ�WKH�FRXQWU\�ZKRVH�HQGRZPHQW�LQFUHDVHG�IDOOV�PRUH���,Q�WKLV

VHQVH��LQ�DQ�,$(�D�FRXQWU\�GLVSOD\V�H[FHVV�VHQVLWLYLW\�WR�FKDQJHV�LQ�LWV�RZQ�ODERU�VXSSO\��RU�LV

SDUWLDOO\�LQVXODWHG�IURP�FKDQJHV�LQ�LWV�WUDGLQJ�SDUWQHU¶V�ODERU�VXSSO\��XQOLNH�LQ�D�3$(���$QRWKHU

FRQVHTXHQFH�RI�3URSRVLWLRQ���LV�WKDW�PLJUDWLRQ�IURP�WKH�ORZ�ZDJH��ODERU�DEXQGDQW�FRXQWU\�WR�WKH
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��7KLV�LQWXLWLRQ�LV�VXIILFLHQWO\�UREXVW�WKDW�ZH�FRQMHFWXUH�WKDW�3URSRVLWLRQV���DQG���ZRXOG�KROG�IRU�DQ\�PRGHO�RI
VHDUFK�E\�XQWLHG�SURGXFHUV�IRU�IRUHLJQ�SDUWQHUV�LQ�ZKLFK�WKH�PDUJLQDO�FRVW�RI�VHDUFK�LV�LQFUHDVLQJ�

KLJK�ZDJH��ODERU�VFDUFH�FRXQWU\�FDXVHV�ZDJHV�LQ�WKH�ODWWHU�WR�IDOO�UHODWLYH�WR�ZDJHV�LQ�WKH�IRUPHU��

7UDGH�LV�WKXV�D�OHVV�HIIHFWLYH�VXEVWLWXWH�IRU�IDFWRU�PRYHPHQWV�LQ�DQ�,$(�WKDQ�LQ�D�3$(�

1H[W�ZH�FRQVLGHU�WKH�HIIHFW�LQ�DQ�,$(�RI�FKDQJHV�LQ�WKH�FRQYHQWLRQDO�WUDGH�EDUULHU�

3URSRVLWLRQ�����*LYHQ�/'/���/'�/������G>OQ�Z'Z�@'G>OQ�7�@����' ���3URRI���)URP
3URSRVLWLRQ���ZH�NQRZ�WKDW�HTXDWLRQ�����KROGV�ZKHQ�/'/���/'�/���0DNH�WKH�FKDQJH�RI
YDULDEOH�7�/���W�LQ�HTXDWLRQ�������6LQFH�WKH�OHIW�KDQG�VLGH�RI�HTXDWLRQ�����LV�GHFUHDVLQJ�LQ�7�ZH
NQRZ�WKDW�G 'G7�!����KHQFH�G>OQ�Z'Z�@'G>OQ�7�@�!�����0RUHRYHU��WR�NHHS�WKH�OHIW�KDQG�VLGH�RI
HTXDWLRQ�����FRQVWDQW�ZKHQ�7�FKDQJHV��WKH�UDWLR� '7�PXVW�IDOO�ZKHQ�7�ULVHV�DQG�ULVH�ZKHQ�7�IDOOV��
6LQFH� �Z'Z�� ��Z'Z� ��LW�IROORZV�WKDW�G>OQ�Z'Z�@'G>OQ�7�@����' ��

&RPSDULQJ�3URSRVLWLRQV���DQG����ZH�VHH�WKDW�WUDGH�OLEHUDOL]DWLRQ��DQ�LQFUHDVH�LQ�7��FDXVHV�OHVV

FRQYHUJHQFH�LQ�FRXQWU\�ZDJHV�LQ�DQ�,$(�WKDQ�LQ�D�3$(���$JDLQ��PDWFKLQJ�IULFWLRQ�³GHOLQNV´�WKH

WZR�HFRQRPLHV�LQ�DQ�,$(�FRPSDUHG�WR�D�3$(���

7KH�LQWXLWLRQ�IRU�3URSRVLWLRQV���DQG���LV�WKH�VDPH���&RQVLGHU�DQ�LQFUHDVH�LQ�/�RU�DQ

LQFUHDVH�LQ�7���(DFK�WHQGV�WR�JHQHUDWH�PRUH�WUDGH��ZKLFK�UHTXLUHV�PRUH�LQWHUQDWLRQDO�PDWFKHV�WR

EH�FRQILUPHG���,I�XQWLHG�SURGXFHUV�FRQILUP�PRUH�LQWHUQDWLRQDO�PDWFKHV��KRZHYHU��WKH�TXDOLW\�RI

WKH�PDUJLQDO�FRQILUPHG�PDWFK�PXVW�IDOO��UHTXLULQJ�D�IDOO�LQ� �UHODWLYH�WR�7�E\�HTXDWLRQ�������

*LYHQ�WKH�VKDUH�RI�SURGXFHUV�WKDW�DUH�WLHG��ZH�KDYH�VHHQ�WKDW�LI�WKH�IDFWRU�HQGRZPHQW

UDWLRV�RI�WKH�WZR�FRXQWULHV�DUH�VXIILFLHQWO\�VLPLODU��UHODWLYH�FRXQWU\�ZDJHV�DUH�GHWHUPLQHG�RQO\�E\

WKH�FRQYHQWLRQDO�WUDGH�EDUULHU�DQG�SURGXFWLRQ�WHFKQRORJ\��ZKHUHDV�LI�WKH�IDFWRU�HQGRZPHQW�UDWLRV

DUH�VXIILFLHQWO\�GLIIHUHQW��UHODWLYH�FRXQWU\�ZDJHV�EHFRPH�D�IXQFWLRQ�RI�UHODWLYH�ODERU�VXSSOLHV��

7KLV�LV�UHPLQLVFHQW�RI�WKH�VKLIW�IURP�DQ�LQFRPSOHWH�WR�D�FRPSOHWH�VSHFLDOL]DWLRQ�HTXLOLEULXP�LQ

WKH���î���+HFNVFKHU�2KOLQ�6DPXHOVRQ�PRGHO���,W�LV�WKXV�LQVWUXFWLYH�WR�FRPSDUH�WKH�SURSHUWLHV�RI

WKH�FRPSOHWH�VSHFLDOL]DWLRQ�HTXLOLEULXP�ZLWK�WKRVH�RI�WKH�,PSHUIHFW�$UELWUDJH�(TXLOLEULXP���2QH
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NH\�GLIIHUHQFH�LV�WKDW�LQ�WKH�FRPSOHWH�VSHFLDOL]DWLRQ�HTXLOLEULXP��D�FKDQJH�LQ�RQH�FRXQWU\¶V�ODERU

HQGRZPHQW�FDXVHV�QR�FKDQJH�LQ�WKH�ZDJH�RI�WKH�RWKHU�FRXQWU\�PHDVXUHG�LQ�WHUPV�RI�LWV�RXWSXW���$

VHFRQG�NH\�GLIIHUHQFH�LV�WKDW�LQ�WKH�FRPSOHWH�VSHFLDOL]DWLRQ�HTXLOLEULXP��WUDGH�OLEHUDOL]DWLRQ

FDXVHV�QR�FRQYHUJHQFH�RI�FRXQWU\�ZDJHV�PHDVXUHG�LQ�WHUPV�RI�GRPHVWLF�RXWSXW���LQGHHG��FRXQWU\

ZDJH�UDWHV�PHDVXUHG�LQ�WHUPV�RI�GRPHVWLF�RXWSXW�DUH�QRW�D�IXQFWLRQ�RI�WKH�FRQYHQWLRQDO�WUDGH

EDUULHU�DW�DOO�

7KH�RWKHU�PDMRU�SURSHUW\�RI�WKH�,$(�WKDW�GLVWLQJXLVKHV�LW�QRW�RQO\�IURP�D�3$(�EXW�DOVR

IURP�DQ\�HTXLOLEULXP�RI�D�VWDQGDUG�WUDGH�PRGHO�LV�WKDW�LQWHUQDWLRQDO�WLHV�DUH�LPSRUWDQW�

3URSRVLWLRQ�����*LYHQ�/'/���/'�/��GZ'GP�����DQG�GZ'GP�!�����3URRI���:H�VHH�IURP
HTXDWLRQ�����WKDW�G 'GP�!����VR�WKDW�Z�ULVHV�UHODWLYH�WR�Z���:H�FDQ�WKHUHIRUH�UXOH�RXW�WKH
FRPELQDWLRQ�RI�GZ'GP�!���DQG�GZ'GP������DQG�FDQ�DOVR�UXOH�RXW�WKH�FRPELQDWLRQV�GZ'GP�
GZ'GP�!���DQG�GZ'GP��GZ'GP�����E\�SURYLQJ�WKDW��GZ'GP��GZ'GP��������7KH�PRVW
VWUDLJKWIRUZDUG�ZD\�WR�GR�WKLV�LV�VLPSO\�WR�VXEVWLWXWH�WKH�GHILQLWLRQ� �Z'Z��/� �Z�' �Z��LQWR
HTXDWLRQV�����DQG������DQG�WKHQ�WR�WRWDOO\�GLIIHUHQWLDWH�WKH�UHVXOWLQJ�WZR�HTXDWLRQV���7KH�UHVXOWV
FDQ�EH�VXPPDUL]HG�DV�IROORZV�
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ZKHUH�WKH�PDWUL[�FRHIILFLHQWV�DUH�IXQFWLRQV�RI�Z��Z��DQG�WKH�SDUDPHWHUV�RI�WKH�PRGHO���7KHQ�D
VWUDLJKWIRUZDUG�XVH�RI�&UDPHU¶V�UXOH�UHGXFHV�WKH�SURRI�WR�VKRZLQJ�WKDW��'�(���%�)���$�)���&�(���
����7KH�SURRI�RI�WKLV�LQHTXDOLW\��DV�ZHOO�DV�WKH�H[SOLFLW�H[SUHVVLRQV�IRU�WKH�FRHIILFLHQWV��DUH
UHOHJDWHG�WR�DQ�DSSHQGL[�DYDLODEOH�XSRQ�UHTXHVW��

$�ULVH�LQ�WKH�VKDUH�RI�SURGXFHUV�WKDW�DUH�WLHG�LQFUHDVHV�WKH�WUDQVIHU�RI�ODERU�GHPDQG�IURP�WKH

ODERU�VFDUFH�WR�WKH�ODERU�DEXQGDQW�FRXQWU\�LQ�DQ�,$(�EXW�QRW�LQ�D�3$(�

3URSRVLWLRQ�����*LYHQ�/'/���/'�/��LQ�HDFK�FRXQWU\�WLHG�SURGXFHUV�DUH�VWULFWO\�EHWWHU�RII�WKDQ
WKH�DYHUDJH�XQWLHG�SURGXFHU���3URRI���:H�VHH�IURP�)LJXUH���WKDW�WKH�SURILWV�UHFHLYHG�E\�SURGXFHUV
LQ�WKH�KRPH�DQG�IRUHLJQ�FRXQWULHV��FRQGLWLRQDO�RQ�FRQFOXGLQJ�WKHLU�LQWHUQDWLRQDO�PDWFKHV��DUH�
����W��]��'�� �Z���� �Z�'��'��DQG��] �Z���� �Z�'����W���� �Z�'��'���UHVSHFWLYHO\���)RU�DOO
WLHG�SURGXFHUV�]� ��'���DQG�JLYHQ� �/� �Z�' �Z������W�WKLV�\LHOGV�SURILWV�VWULFWO\�JUHDWHU�WKDQ
�Z�'��DQG� �Z�'��IRU�KRPH�DQG�IRUHLJQ�WLHG�SURGXFHUV��UHVSHFWLYHO\���+HQFH�DOO�WLHG�SURGXFHUV
FRQILUP�WKHLU�LQWHUQDWLRQDO�PDWFKHV�DQG�WLHG�SURGXFHUV�DUH�VWULFWO\�EHWWHU�RII�WKDQ�XQWLHG�SURGXFHUV
LQ�WKHLU�UHVSHFWLYH�FRXQWULHV�ZKR�PDWFK�GRPHVWLFDOO\���0RUHRYHU��WKH�DYHUDJH�]�REWDLQHG�E\
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��7KH�(FRQRPLVW�,QWHOOLJHQFH�8QLW�UHSRUWV�WKH�IROORZLQJ�SRSXODWLRQ�DQG�PDUNHW�FDSLWDOL]DWLRQ�VKDUHV��UHVSHFWLYHO\�
IRU�WKH�2YHUVHDV�&KLQHVH�LQ�6RXWKHDVW�$VLD���,QGRQHVLD������DQG����SHUFHQW��WKH�3KLOLSSLQHV����DQG�������SHUFHQW�
DQG�7KDLODQG�����DQG����SHUFHQW��.OXWK��������

XQWLHG�SURGXFHUV�ZKR�FRQILUP�LQWHUQDWLRQDO�PDWFKHV�LV�VWULFWO\�OHVV�WKDQ��'���VR�WLHG�SURGXFHUV
DUH�VWULFWO\�EHWWHU�RII�WKDQ�WKH�DYHUDJH�XQWLHG�SURGXFHU�LQ�WKHLU�UHVSHFWLYH�FRXQWULHV�WKDW�FRQILUPV
LWV�LQWHUQDWLRQDO�PDWFK��

,Q�FRQWUDVW��WLHG�DQG�XQWLHG�SURGXFHUV�DUH�HTXDOO\�ZHOO�RII�LQ�D�3$(��

3URSRVLWLRQ���KHOSV�WR�H[SODLQ�WKH�H[WUHPHO\�GLVSURSRUWLRQDWH�VKDUH�RI�ZHDOWK��PHDVXUHG

E\�VWRFN�PDUNHW�FDSLWDOL]DWLRQ��KHOG�E\�WKH�2YHUVHDV�&KLQHVH�LQ�6RXWKHDVW�$VLDQ�FRXQWULHV�VXFK

DV�,QGRQHVLD��WKH�3KLOLSSLQHV��DQG�7KDLODQG�����5DXFK�DQG�7ULQGDGH��IRUWKFRPLQJ��ILQG�WKDW�WKH

2YHUVHDV�&KLQHVH�QHWZRUN�FUHDWHV�D�ODUJH�DPRXQW�RI�WUDGH�EHWZHHQ�WKHVH�FRXQWULHV�DQG�RWKHU

FRXQWULHV�ZLWK�VXEVWDQWLDO�HWKQLF�&KLQHVH�SRSXODWLRQV�WKDW�DUH�PXFK�PRUH�ODERU�VFDUFH��LQFOXGLQJ

$XVWUDOLD��&DQDGD��+RQJ�.RQJ��1HZ�=HDODQG��6LQJDSRUH��7DLZDQ��DQG�WKH�8QLWHG�6WDWHV�

,9���'LVFXVVLRQ�DQG�([WHQVLRQV

$��7KH�LPSDFW�RI�LQWHUQDWLRQDO�WUDGH�RQ�ZDJHV����0DUJLQV�YHUVXV�YROXPHV

6KRXOG�WKH�LPSDFW�RI�LQWHUQDWLRQDO�WUDGH�RQ�ZDJHV�EH�PHDVXUHG�E\�FRPSXWLQJ�WKH�YROXPH

RI�WUDGH�LQ�IDFWRU�VHUYLFHV�RU�E\�H[DPLQLQJ�FRVW�FRPSHWLWLRQ�DW�WKH�PDUJLQ"��)UHHPDQ��������SS�

�������HOHJDQWO\�VXPPDUL]HV�WKH�GHEDWH�

,I�WKH�:HVW�FDQ�LPSRUW�FKLOGUHQ¶V�WR\V�SURGXFHG�E\�ORZ�SDLG�&KLQHVH�ZRUNHUV�DW
EDUJDLQ�EDVHPHQW�SULFHV��VXUHO\�ORZ�VNLOOHG�ZHVWHUQHUV��ZKR�SURGXFH�WKRVH�WR\V�DW
ZDJHV����WLPHV�WKRVH�RI�WKH�&KLQHVH��ZLOO�IDFH�D�GLIILFXOW�WLPH�LQ�WKH�MRE�PDUNHW��
,W�LVQ¶W�HYHQ�QHFHVVDU\�WKDW�WKH�:HVW�LPSRUW�WKH�WR\V���7KH�WKUHDW�WR�LPSRUW�WKHP�RU
WR�PRYH�SODQWV�WR�OHVV�GHYHORSHG�FRXQWULHV�WR�SURGXFH�WKH�WR\V�PD\�VXIILFH�WR
IRUFH�ORZ�VNLOOHG�ZHVWHUQHUV�WR�WDNH�D�FXW�LQ�SD\�WR�PDLQWDLQ�HPSOR\PHQW���,Q�WKLV
VLWXDWLRQ��WKH�RSHQ�HFRQRP\�FDQ�FDXVH�ORZHU�SD\�IRU�ORZ�VNLOOHG�ZRUNHUV�HYHQ
ZLWKRXW�WUDGH���WR�VDYH�P\�MRE��,�DFFHSW�&KLQHVH�OHYHO�SD\��DQG�WKDW�SUHYHQWV
LPSRUWV���7KH�LQYLVLEOH�KDQG�ZRXOG�KDYH�GRQH�LWV�MRE��ZLWK�SURSHU�LQYLVLELOLW\���



��

��:H�PLJKW�WDNH�WKH�OLEHUW\�RI�FODULI\LQJ�)UHHPDQ¶V�VWDWHPHQW�WR�DGG�WKDW�WKH�EDE\�ERRP�DIIHFWHG�WKH�SD\�RI�\RXQJ
ZRUNHUV�PRUH�LQ�WKH�8QLWHG�6WDWHV�WKDQ�LQ�&KLQD�DQG�WKH�UHODWLYH�QXPEHU�RI�FROOHJH�JUDGXDWHV�LQ�WKH�8QLWHG�6WDWHV
DOWHUHG�WKH�SUHPLXP�SDLG�IRU�HGXFDWLRQ�PRUH�LQ�WKH�8QLWHG�6WDWHV�WKDQ�LQ�&KLQD���

���7KHVH�SUHGLFWLRQV�>RI�IDFWRU�SULFH�HTXDOL]DWLRQ@�UXQ�FRXQWHU�WR�D�ZLGH�ERG\�RI
HYLGHQFH�WKDW�GRPHVWLF�GHYHORSPHQWV�GR�DIIHFW�ZDJHV���IRU�LQVWDQFH��WKDW�WKH�EDE\
ERRP�DIIHFWHG�WKH�SD\�RI�\RXQJ�ZRUNHUV��WKDW�WKH�UHODWLYH�QXPEHU�RI�FROOHJH
JUDGXDWHV�DOWHUHG�WKH�SUHPLXP�SDLG�IRU�HGXFDWLRQ�������

+DYLQJ�FRQVLGHUHG�WKH�WKHRUHWLFDO�SRLQW�WKDW�FRVW�FRPSHWLWLRQ�IURP�ODERU�LQ�ORZ�ZDJH

FRXQWULHV�FRXOG�VHW�WKH�ZDJHV�RI�FRPSDUDEO\�VNLOOHG�ODERU�LQ�KLJK�ZDJH�FRXQWULHV��WKH�HPSLULFDO

PHWKRG�IRU�TXDQWLI\LQJ�WKH�LPSDFW�RI�LQWHUQDWLRQDO�WUDGH�RQ�ZDJHV�WKDW�LV�SUHIHUUHG�E\�)UHHPDQ

�������S������DQG�PDQ\�RWKHUV��VHH��H�J���6DFKV�DQG�6KDW]�������UHPDLQV�IDFWRU�FRQWHQW�DQDO\VLV��

LI�WKH�8QLWHG�6WDWHV�LPSRUWHG����DGGLWLRQDO�FKLOGUHQ¶V�WR\V��ZKLFK�FRXOG�EH
SURGXFHG�E\�ILYH�$PHULFDQ�ZRUNHUV��WKH�HIIHFWLYH�VXSSO\�RI�XQVNLOOHG�ZRUNHUV
ZRXOG�LQFUHDVH�E\�ILYH�������7KLV�ILYH�ZRUNHU�VKLIW�LQ�WKH�VXSSO\�GHPDQG�EDODQFH
ZRXOG�SXW�SUHVVXUH�RQ�XQVNLOOHG�ZDJHV�WR�IDOO��FDXVLQJ�WKRVH�ZDJHV�WR�IDOO�LQ
DFFRUG�ZLWK�WKH�UHOHYDQW�HODVWLFLW\�

+HUH�WKH�LPSDFW�RI�ORZ�ZDJH�FRPSHWLWLRQ�GHSHQGV�HQWLUHO\�RQ�WKH�YROXPH�RI�QHW�WUDGH�DQG�QRW�DW

DOO�RQ�FRPSDULVRQ�RI�FRVWV�DW�WKH�PDUJLQ�

:H�KDYH�VHHQ�WKDW�LQ�WKH�3HUIHFW�$UELWUDJH�(TXLOLEULXP�RI�RXU�PRGHO�WKH�UDWLR�RI�WKH�KRPH

WR�WKH�IRUHLJQ�ZDJH�LV�GHWHUPLQHG�E\�WKH�FRQYHQWLRQDO�WUDGH�EDUULHU�DQG�SURGXFWLRQ�WHFKQRORJ\

LQGHSHQGHQW�RI�FRXQWU\�ODERU�VXSSOLHV���,Q�WKLV�HTXLOLEULXP�PDUJLQV�RSHUDWH�SHUIHFWO\��LQ�WKH�VHQVH

WKDW�DQ\�LQFLSLHQW�ULVH�LQ�WKH�KRPH�ZDJH�UHODWLYH�WR�WKH�IRUHLJQ�ZDJH�DERYH�WKLV�UDWLR�ZRXOG�EH

HOLPLQDWHG�E\�D�VKLIW�LQ�ODERU�GHPDQG�RI�WLHG�SURGXFHUV�IURP�WKH�KRPH�WR�WKH�IRUHLJQ�FRXQWU\��MXVW

DV�WKH�ILUVW�TXRWDWLRQ�DERYH�VXJJHVWV���:LWK�ODERU�SURGXFHU�HQGRZPHQW�UDWLRV�VXIILFLHQWO\�IDU

DSDUW��KRZHYHU��WLHG�SURGXFHUV�FDQQRW�WUDQVIHU�HQRXJK�ODERU�GHPDQG�WR�PDLQWDLQ�WKH�SHUIHFW

DUELWUDJH�FRQGLWLRQ�DQG�WKH�,PSHUIHFW�$UELWUDJH�(TXLOLEULXP�RI�RXU�PRGHO�REWDLQV���HOLPLQDWLRQ�RI



��

DQ�LQFLSLHQW�ULVH�LQ�WKH�KRPH�ZDJH�UHTXLUHV�WKDW�XQWLHG�KRPH�SURGXFHUV�VKLIW�IURP�PDWFKLQJ�LQ�D

FRPSOHWH�LQIRUPDWLRQ�HQYLURQPHQW�GRPHVWLFDOO\�WR�DQ�LQFRPSOHWH�LQIRUPDWLRQ�HQYLURQPHQW

DEURDG���0DUJLQV�QRZ�RSHUDWH�LPSHUIHFWO\��DQG�UHODWLYH�ODERU�GHPDQG�LV�QR�ORQJHU�LQILQLWHO\

HODVWLF�ZLWK�UHVSHFW�WR�UHODWLYH�FRXQWU\�ZDJHV���WKH�³UHOHYDQW�HODVWLFLW\´�LV�ILQLWH���,Q�RWKHU�ZRUGV�

UHODWLYH�ZDJHV�EHFRPH�D�GRZQZDUG�VORSLQJ�UDWKHU�WKDQ�KRUL]RQWDO�IXQFWLRQ�RI�UHODWLYH�ODERU

VXSSOLHV�LQ�WKH�WZR�FRXQWULHV��DQG�ZH�PXVW�WKHUHIRUH�WDNH�LQWR�DFFRXQW�WKH�YROXPH�RI��LPSOLFLW�

QHW�WUDGH�LQ�ODERU�VHUYLFHV�ZKHQ�FRPSXWLQJ�WKH�LPSDFW�RI�LQWHUQDWLRQDO�WUDGH�RQ�GRPHVWLF�ZDJHV��

7KLV�LV�SUHVXPDEO\�WKH�SHUWLQHQW�FDVH�IRU�WUDGH�EHWZHHQ�PRUH�DQG�OHVV�GHYHORSHG�FRXQWULHV��JLYHQ

WKH�YHU\�ODUJH�GLIIHUHQFHV�LQ�HQGRZPHQWV�RI�XQVNLOOHG�ODERU�UHODWLYH�WR�RWKHU�IDFWRUV�RI

SURGXFWLRQ�

%��7LHV�DQG�:RUOG�:HOIDUH

,Q�RXU�WZR�FRXQWU\�PRGHO��LQWHUQDWLRQDO�WLHV�PXVW�FRPSOHPHQW�WKH�DELOLW\�RI�SULFH�VLJQDOV

WR�LQGXFH�WUDQVIHU�RI�ODERU�GHPDQG�IURP�WKH�FRXQWU\�ZKHUH�ODERU�LV�VFDUFH�WR�WKH�FRXQWU\�ZKHUH

ODERU�LV�DEXQGDQW���:H�FDQ�WKXV�H[SHFW�ZRUOG�ZHOIDUH��HTXDO�WR�LQFRPH�LQ�RXU�PRGHO��WR�EH

JUHDWHU�LQ�WKH�SUHVHQFH�RI�WLHV�WKDQ�LQ�WKHLU�DEVHQFH�EHFDXVH�WKH�JDLQV�IURP�WUDGH�DUH�PRUH�IXOO\

UHDOL]HG���$�PRUH�LQWHUHVWLQJ�VLWXDWLRQ�LQ�ZKLFK�WR�LQYHVWLJDWH�WKH�LPSDFW�RI�WLHV�RQ�ZRUOG�ZHOIDUH

LV�ZKHUH�WLHV�DQG�SULFH�VLJQDOV�DFW�DW�FURVV�SXUSRVHV���7KLV�NLQG�RI�VLWXDWLRQ�FDQ�DULVH�LQ�D�PRGHO

ZLWK�PRUH�WKDQ�WZR�FRXQWULHV�LI��IRU�H[DPSOH��WLHV�DUH�QRW�PRVW�GHQVH�EHWZHHQ�WKH�FRXQWULHV

EHWZHHQ�ZKLFK�WKH�ZDJH�GLIIHUHQWLDOV�LQ�WKH�DEVHQFH�RI�WLHV�DUH�ODUJHVW�

7KLV�LV�QRW�D�SXUHO\�K\SRWKHWLFDO�VLWXDWLRQ���&RQVLGHU�WKH�PRYHPHQW�RIIVKRUH�RI�WKH

.RUHDQ�DQG�7DLZDQHVH�DSSDUHO�LQGXVWULHV��ZKLFK�DFFHOHUDWHG�LQ�WKH�ODWH�����V�DQG�HDUO\�����V�LQ

UHVSRQVH�WR�VKDUSO\�ULVLQJ�GRPHVWLF�ZDJHV���*HUHIIL��������S������VWDWHV���³7KH�SUHIHUHQFH�RI



��

��:H�FRXOG�WKXV�DOORZ�DQ\�XQPDWFKHG�SURGXFHUV�LQ�FRXQWU\���WR�VHDUFK�DEURDG�IRU�SDUWQHUV�DV�ZHOO��EXW�LW�ZRXOG�QRW
PDWWHU�EHFDXVH�DOO�SDUWQHUV�ZRXOG�DOUHDG\�KDYH�EHHQ�WDNHQ�

.RUHDQ�ILUPV�IRU�LQYHVWPHQW�LQ�/DWLQ�$PHULFD��*XDWHPDOD��+RQGXUDV��WKH�'RPLQLFDQ�5HSXEOLF�

HWF���LV�VWLPXODWHG�E\�LWV�SUR[LPLW\�WR�WKH�8�6��PDUNHW�DQG�HDV\�TXRWD�DFFHVV���7KH�SXOO�RI�$VLDQ

QDWLRQV�VXFK�DV�,QGRQHVLD��6UL�/DQND��DQG�%DQJODGHVK�FRPHV�PDLQO\�IURP�WKHLU�ZDJH�UDWHV��ZKLFK

DUH�DPRQJ�WKH�ORZHVW�LQ�WKH�ZRUOG�´��,Q�FRQWUDVW��7DLZDQHVH�ILUPV�LQYHVWHG�PRVW�KHDYLO\�LQ�&KLQD�

0DOD\VLD��WKH�3KLOLSSLQHV��DQG�7KDLODQG�DV�ZHOO�DV�,QGRQHVLD���(WKQLF�&KLQHVH�WLHV�DUH�LPSRUWDQW

LQ�DOO�RI�WKHVH�FRXQWULHV��DQG�LQ�DW�OHDVW�WZR��0DOD\VLD�DQG�7KDLODQG��ZDJHV�DUH�ZHOO�DERYH�6RXWK

$VLDQ�OHYHOV���*HUHIIL�FRQFOXGHV��S�������³VRFLDO�WLHV�VKDSH�VRXUFLQJ�QHWZRUNV�´�

7R�FUHDWH�D�VLWXDWLRQ�LQ�RXU�PRGHO�LQ�ZKLFK�SULFH�VLJQDOV�DQG�WLHV�FDQ�DFW�DW�FURVV

SXUSRVHV��ZH�DGG�D�WKLUG�FRXQWU\�ZLWK�D�JUHDWHU�ODERU�SURGXFHU�HQGRZPHQW�UDWLR�WKDQ�HLWKHU�RI�WKH

RWKHU�WZR�FRXQWULHV���:H�UHODEHO�WKH�KRPH�FRXQWU\�DV�FRXQWU\���DQG�WKH�IRUHLJQ�FRXQWU\�DV

FRXQWU\����DQG�ODEHO�WKH�QHZ�FRXQWU\�DV�FRXQWU\�����)RU�FRXQWU\���WKHUH�LV�D�FRQWLQXXP�RI

SURGXFHUV�RI�HYHU\�W\SH�RI�PDVV����VR�WKDW�WKH�WRWDO�PDVV�RI�SURGXFHUV�LQ�FRXQWU\���HTXDOV�WKH�VXP

RI�WKH�PDVVHV�RI�SURGXFHUV�LQ�FRXQWULHV���DQG�����:H�DVVXPH�WKDW�SURGXFHUV�LQ�FRXQWU\���VHDUFK

DEURDG�IRU�SDUWQHUV�ILUVW��IROORZHG�E\�SURGXFHUV�LQ�FRXQWU\�����$V�EHIRUH��SURGXFHUV�ZKR�IRUP

XQVXFFHVVIXO�LQWHUQDWLRQDO�SDUWQHUVKLSV�PXVW�UHWXUQ�KRPH�DQG�PDWFK�GRPHVWLFDOO\����DQG�ODERU

PDUNHWV�FOHDU�DIWHU�DOO�ODERU�GHPDQGV�IURP�LQWHUQDWLRQDO�DQG�GRPHVWLF�SDUWQHUVKLSV�DUH�UHFHLYHG���

:H�ZLOO�LQYHVWLJDWH�WKH�LPSDFW�RI�WLHV�RQ�ZRUOG�ZHOIDUH�UHODWLYH�WR�D�EDVHOLQH�VROXWLRQ�RI

WKLV�WKUHH�FRXQWU\�PRGHO���,Q�WKH�EDVHOLQH�VROXWLRQ�WKHUH�DUH�QR�WLHV��DQG�W�LV�WKH�VDPH�EHWZHHQ�DOO

WKUHH�SDLUV�RI�FRXQWULHV���:H�IXUWKHU�DVVXPH�WKDW�W�LV�D�SXUH�PHOWLQJ�WUDQVSRUW�FRVW��VR�WKDW�ZH�GR

QRW�KDYH�WR�NHHS�WUDFN�RI�WD[�UHYHQXHV���,W�LV�HDV\�WR�VKRZ�WKDW��JLYHQ�DSSURSULDWH�ODERU
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HQGRZPHQWV��DQ�,$(�H[LVWV�LQ�ZKLFK�FRXQWU\���KDV�WKH�KLJKHVW�DQG�FRXQWU\���WKH�ORZHVW�ZDJH���,Q

WKLV�HTXLOLEULXP�ZH�FDQ�WKLQN�RI�FRXQWU\���SURGXFHUV�DV�PDWFKLQJ�ZLWK�WKH�ERWWRP�KDOI�RI�WKH

F\OLQGHU�RI�FRXQWU\���SURGXFHUV��DQG�FRXQWU\���SURGXFHUV�DV�PDWFKLQJ�ZLWK�WKH�UHPDLQGHU�RI

FRXQWU\���SURGXFHUV���,W�LV�HDVLO\�VKRZQ�WKDW�WKH�H[SHFWHG�SURILW�RI�FRXQWU\���SURGXFHUV�LV

GHFUHDVLQJ�LQ�WKH�ZDJH�SUHYDLOLQJ�LQ�WKH�SDUWQHU¶V�FRXQWU\��VR�WKDW�WKH�FKRLFH�RI�DOO�FRXQWU\��

SURGXFHUV�WR�VHHN�SDUWQHUV�LQ�FRXQWU\���UDWKHU�WKDQ�FRXQWU\���LV�HTXLOLEULXP�EHKDYLRU�

6WDUWLQJ�IURP�WKLV�EDVH��ZH�H[SORUH�WKH�LPSDFW�RQ�ZRUOG�ZHOIDUH�RI�WLHV�EHWZHHQ�D

SURSRUWLRQ�P�RI�FRXQWU\���DQG�FRXQWU\���SURGXFHUV���:KHQ�GHFLGLQJ�LQ�ZKLFK�FRXQWU\�WR�VHDUFK

IRU�D�SDUWQHU��WLHG�FRXQWU\���SURGXFHUV�QRZ�IDFH�D�WUDGHRII�EHWZHHQ�D�JXDUDQWHH�RI�PD[LPXP

PDWFK�TXDOLW\�LQ�FRXQWU\���DQG�D�JXDUDQWHH�RI�WKH�ORZHVW�ZDJH�LQ�FRXQWU\�����7KH\�FKRRVH�WR�XVH

WKHLU�WLHV�ZKHQ�WKH�IROORZLQJ�LQHTXDOLW\�KROGV�
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ZKHUH�ZL�GHQRWHV�WKH�ZDJH�LQ�FRXQWU\�L�DQG� ���/� �Z��' �Z�����2Q�WKH�ULJKW�KDQG�VLGH�RI�����ZH

KDYH�DSSOLHG�WKH�1DVK�EDUJDLQLQJ�VROXWLRQ�LQ�)LJXUH���WR�FRPSXWH�WKH�SURILW�RI�WKH�FRXQWU\��

SURGXFHU�LI�KH�XVHV�KLV�WLH�LQ�FRXQWU\�����2Q�WKH�OHIW�KDQG�VLGH�RI�����ZH�KDYH�DSSOLHG�WKH�FXWRII

PDWFK�TXDOLW\�LQ�)LJXUH���DQG�WKH�1DVK�EDUJDLQLQJ�VROXWLRQ�LQ�)LJXUH���WR�FRPSXWH�WKH�H[SHFWHG

SURILW�RI�WKH�FRXQWU\���SURGXFHU�LI�KH�PDNHV�D�UDQGRP�PDWFK�LQ�FRXQWU\�����8QWLHG�SURGXFHUV�LQ

FRXQWU\���ZLOO�VHHN�SDUWQHUV�LQ�FRXQWU\���DV�LQ�WKH�EDVHOLQH�VROXWLRQ��DV�PXVW�XQWLHG�SURGXFHUV�LQ

FRXQWU\���VLQFH�WKHUH�ZLOO�DJDLQ�EH�QR�XQPDWFKHG�FRXQWU\���SURGXFHUV���:KHQ�WLHG�FRXQWU\��

SURGXFHUV�FKRRVH�WR�XVH�WKHLU�WLHV��D�SURSRUWLRQ�P�RI�FRXQWU\���SURGXFHUV���P�GLYLGHG�E\����QHYHU



��

KDV�WKH�RSSRUWXQLW\�WR�IRUP�LQWHUQDWLRQDO�SDUWQHUVKLSV�DQG�WKHUHIRUH�PDWFKHV�GRPHVWLFDOO\�

7KH�VLJQ�RI�WKH�HIIHFW�RI�WLHV�RQ�ZRUOG�ZHOIDUH�LV�QRZ�GHWHUPLQHG�E\�ZKHWKHU�RU�QRW�WKHLU

HIIHFW�WKURXJK�FUHDWLRQ�RI�WUDGH�EHWZHHQ�FRXQWULHV���DQG���GRPLQDWHV�WKHLU�HIIHFW�WKURXJK

GLYHUVLRQ�RI�WUDGH�WKDW�ZRXOG�KDYH�RFFXUUHG�EHWZHHQ�FRXQWULHV���DQG�����,W�LV�HDV\�WR�VHH�WKDW�LI

ZDJHV�LQ�FRXQWULHV���DQG���DUH�VXIILFLHQWO\�FORVH�LQ�WKH�EDVHOLQH�VROXWLRQ��WLHV�EHWZHHQ�FRXQWULHV��

DQG���PXVW�UDLVH�ZRUOG�ZHOIDUH���6LQFH�WKH�VRXUFH�RI�JDLQV�IURP�WUDGH�LV�WKH�WUDQVIHU�RI�ODERU

GHPDQG�IURP�D�KLJK�ZDJH�WR�D�ORZ�ZDJH�FRXQWU\��DV�WKH�EDVHOLQH�ZDJH�RI�FRXQWU\���DSSURDFKHV

WKDW�RI�FRXQWU\���WKH�ORVV�RI�JDLQV�IURP�WUDGH�IURP�WKH�³WUDGH�GLYHUVLRQ�HIIHFW´�DSSURDFKHV�]HUR

ZKLOH�WKH�JDLQV�IURP�WUDGH�IURP�WKH�³WUDGH�FUHDWLRQ�HIIHFW´�JHW�ODUJHU���7KH�VDPH�DUJXPHQW

LPSOLHV�WKDW�WKH�LQFUHDVH�LQ�ZRUOG�ZHOIDUH�IURP�WLHV�EHWZHHQ�FRXQWULHV���DQG���GHFOLQHV�DV�WKH

FRXQWU\���ZDJH�ULVHV�UHODWLYH�WR�WKH�FRXQWU\���ZDJH�LQ�WKH�EDVHOLQH�VROXWLRQ���7KLV�DUJXPHQW

FDQQRW�HVWDEOLVK�WKH�SRVVLELOLW\�RI�D�GHFUHDVH�LQ�ZRUOG�ZHOIDUH�IURP�WLHV��KRZHYHU��EHFDXVH�WKH

WUDGH�FUHDWLRQ�HIIHFW�FDQQRW�EH�PDGH�DUELWUDULO\�VPDOO�UHODWLYH�WR�WKH�WUDGH�GLYHUVLRQ�HIIHFW��

FRXQWU\���SURGXFHUV�FKRRVH�QRW�WR�XVH�WKHLU�WLHV�ZKHQ�WKH�ZDJHV�LQ�FRXQWULHV���DQG���JHW�WRR

FORVH��VR�WKH�HIIHFW�RI�WLHV�RQ�ZRUOG�ZHOIDUH�JRHV�WR�]HUR���:H�KDYH�LQVWHDG�HVWDEOLVKHG�WKLV

SRVVLELOLW\�WKURXJK�VLPXODWLRQ�

,Q�WKH�VLPXODWLRQ�ZH�DVVXPH�D�&REE�'RXJODV�SURGXFWLRQ�IXQFWLRQ�ZLWK�ODERU�VKDUH� ��'��

\LHOGLQJ� �Z�� ��'Z���:H�VHW�P� ������W� ������DQG�WKH�ZRUOG�ODERU�HQGRZPHQW�HTXDO�WR�����:H

WKHQ�FKDQJH�WKH�DOORFDWLRQ�RI�WKLV�HQGRZPHQW�DFURVV�WKH�WKUHH�FRXQWULHV�VR�DV�WR�PDLQWDLQ�Z�'Z�

 ���LQ�WKH�EDVHOLQH�VROXWLRQ�ZKLOH�LQFUHDVLQJ�Z�'Z����:RUOG�ZHOIDUH�ZLWK�WLHV�IDOOV�EHORZ�ZRUOG

ZHOIDUH�ZLWKRXW�WLHV�ZKHQ�Z��EHFRPHV�VOLJKWO\�PRUH�WKDQ�GRXEOH�Z��LQ�WKH�EDVHOLQH�VROXWLRQ��EXW

FRXQWU\���SURGXFHUV�GR�QRW�DEDQGRQ�XVH�RI�WKHLU�WLHV�XQWLO�Z��UHDFKHV�QHDUO\�WZR�DQG�RQH�TXDUWHU
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��,Q�RWKHU�ZRUGV��FRQGLWLRQ�����IDLOV�LQ�WKH�HTXLOLEULXP�ZLWK�WLHV�IRU�WKH�DOORFDWLRQ�RI�WKH�ZRUOG�ODERU�HQGRZPHQW�WKDW
\LHOGV�WKLV�EDVHOLQH�VROXWLRQ���1RWH�WKDW�WKH�YDOXH�RI�Z�'Z��LQ�WKLV�HTXLOLEULXP�PXVW�EH�KLJKHU�WKDQ�LQ�WKH�HTXLOLEULXP
ZLWKRXW�WLHV��WKH�EDVHOLQH�VROXWLRQ��EHFDXVH�WKH�WLHV�GLYHUW�ODERU�GHPDQG�RI�FRXQWU\���SURGXFHUV�IURP�FRXQWU\���WR
FRXQWU\���

��$�UHIHUHQFH�SULFH�LV�D�SULFH�WKDW�LV�TXRWHG��LQ�D�WUDGH�SXEOLFDWLRQ��IRU�H[DPSOH��ZLWKRXW�DQ�LGHQWLI\LQJ�EUDQG�QDPH�

WLPHV�Z��LQ�WKH�EDVHOLQH�VROXWLRQ�����,W�IROORZV�WKDW��IRU�DOORFDWLRQV�RI�WKH�ZRUOG�ODERU�HQGRZPHQW

WKDW�\LHOG�EDVHOLQH�VROXWLRQV�LQ�WKLV�UDQJH��D�SURKLELWLYH�WD[�RQ�WUDGH�EHWZHHQ�FRXQWULHV���DQG��

ZLOO�LQFUHDVH�ZRUOG�ZHOIDUH��

7KH�NH\�GLVWRUWLRQ�WKDW�SXWV�XV�LQ�WKH�ZRUOG�RI�WKH�VHFRQG�EHVW�LV�WKDW�FRXQWU\���SURGXFHUV

FKRRVH�ZKHWKHU�WR�XVH�WKHLU�WLHV�RQ�WKH�EDVLV�RI�WKHLU�VKDUHV�RI�WKH�YDOXHV�RI�WKHLU�LQWHUQDWLRQDO

PDWFKHV��UDWKHU�WKDQ�RQ�WKH�EDVLV�RI�WKH�HQWLUH�YDOXHV�RI�WKHLU�PDWFKHV���7KHLU�EDUJDLQLQJ�SRZHU�LV

ORZHU�LQ�FRXQWU\���WKDQ�LQ�FRXQWU\���EHFDXVH�WKH�ZDJHV�RI�WKH�ODERU�WR�ZKLFK�FRXQWU\���SURGXFHUV

DUH�JXDUDQWHHG�DFFHVV�DUH�ORZHU�WKDQ�WKH�ZDJHV�LQ�FRXQWU\�����,Q�HIIHFW��WKH�SURGXFHUV�LQ�FRXQWU\��

WR�ZKLFK�FRXQWU\���SURGXFHUV�DUH�WLHG�JLYH�WKH�ODWWHU�WRR�JRRG�D�GHDO�IURP�WKH�SRLQW�RI�YLHZ�RI

ZRUOG�ZHOIDUH�

&��7LHV�DQG�WUDGH�LQ�GLIIHUHQWLDWHG�YHUVXV�KRPRJHQHRXV�SURGXFWV

5DXFK�DQG�7ULQGDGH��IRUWKFRPLQJ��ILQG�WKDW�HWKQLF�&KLQHVH�QHWZRUNV�LQFUHDVH�ELODWHUDO

WUDGH�PRVW�IRU�GLIIHUHQWLDWHG�SURGXFWV��OHDVW�IRU�SURGXFWV�WUDGHG�RQ�RUJDQL]HG�H[FKDQJHV��DQG�DQ

LQWHUPHGLDWH�DPRXQW�IRU�SURGXFWV�ZLWK�UHIHUHQFH�SULFHV����KHQFH�UHODWLYHO\�KRPRJHQRXV��EXW�QRW

WUDGHG�RQ�RUJDQL]HG�H[FKDQJHV���7KLV�VXJJHVWV�WKDW�SURGXFWV�FRXOG�EH�DUUD\HG�RQ�D�FRQWLQXXP

IURP�PRVW�GLIIHUHQWLDWHG�WR�PRVW�KRPRJHQHRXV��ZLWK�WKH�LPSDFW�RI�WLHV�RQ�WUDGH�GHFUHDVLQJ�DV�RQH

PRYHV�IURP�WKH�GLIIHUHQWLDWHG�WR�WKH�KRPRJHQHRXV�HQG�RI�WKLV�FRQWLQXXP���2XU�PRGHO�LV�QRW�VHW

XS�WR�FRPSDUH�WKH�LPSDFW�RI�WLHV�RQ�WUDGH�DFURVV�GLIIHUHQW�JRRGV��KRZHYHU��DV�LW�LV�D�PRGHO�RI

WUDGH�LQ�IDFWRU�VHUYLFHV�ZLWK�WUDGH�LQ�WKH�RQH�SURGXFHG�JRRG�RFFXUULQJ�DV�D�E\SURGXFW�RI�WKH�QHHG
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WR�UHSDWULDWH�SURILWV���,Q�WKLV�VXEVHFWLRQ�ZH�ZLOO�VKRZ�KRZ�WKH�PRGHO�FDQ�DGGUHVV�WKLV�LVVXH�TXLWH

QDWXUDOO\�DIWHU�VRPH�UHLQWHUSUHWDWLRQ�RI�WKH�DJHQWV�DQG�YDULDEOHV�

:H�EHJLQ�E\�UHLQWHUSUHWLQJ�³SURGXFHUV´�DV�ZKROHVDOHUV�HQJDJHG�LQ�ERWK�GRPHVWLF

GLVWULEXWLRQ�DQG�LPSRUW�H[SRUW�DFWLYLWLHV���,QVWHDG�RI�SXUFKDVLQJ�³ODERU�´�ZKROHVDOHUV�SXUFKDVH

JRRGV�IURP�PDQXIDFWXUHUV��DQG�³ZDJHV´�FDQ�WKHQ�EH�LQWHUSUHWHG�DV�SURGXFHU�SULFHV���:KROHVDOHU

³W\SHV´�FDQ�EH�LQWHUSUHWHG�DV�UHIOHFWLQJ�WKHLU��SRVVLEO\�FRQWUDFWXDO��DIILOLDWLRQV�ZLWK�FHUWDLQ

PDQXIDFWXUHUV�DQG�HQG�XVHUV��UHWDLOHUV�RU�SXUFKDVHUV�RI�LQWHUPHGLDWH�JRRGV����0DWFK�TXDOLW\�LV

WKHQ�LQFUHDVLQJ�LQ�WKH�VXLWDELOLW\�RI�WKH�SURGXFW�YDULHWLHV�VXSSOLHG�E\�WKH�XQGHUO\LQJ

PDQXIDFWXUHUV�IRU�WKH�HQG�XVHUV�WKH�ZKROHVDOHUV�ZLVK�WR�VHUYH���(TXDWLRQ�����QRZ�JLYHV�WKH

SURGXFWLRQ�IXQFWLRQ�IRU�ZKROHVDOH�VHUYLFHV�IRU�D�JLYHQ�SURGXFW���0DWFK�TXDOLW\�LV�D�PRUH

LPSRUWDQW�FRPSRQHQW�RI�ZKROHVDOH�VHUYLFHV��WKH�JUHDWHU�LV�WKH�OHYHO�RI�SURGXFW�GLIIHUHQWLDWLRQ��DQG

WKLV�FDQ�EH�XVHIXOO\�FDSWXUHG�E\�D�UHODWLYHO\�JUHDWHU�H[SRQHQW�RQ�]LM�LQ�D�&REE�'RXJODV

VSHFLILFDWLRQ�RI�WKH�SURGXFWLRQ�IXQFWLRQ�)���,W�LV�HDVLO\�VKRZQ�WKDW�WKLV�LPSOLHV�D�VPDOOHU�HODVWLFLW\

RI�WKH�SURILW�IXQFWLRQ�LQ�HTXDWLRQ�����ZLWK�UHVSHFW�WR�WKH�SURGXFHU�SULFH�Z���,QWXLWLYHO\��WKH�PRUH

³FRPPRGLILHG´�LV�WKH�SURGXFW��WKH�PRUH�SULFH�VHQVLWLYH�DUH�WKH�SURILWV�RI�WKH�ZKROHVDOHUV�WKDW

KDQGOH�LW���7KH�FRQWLQXXP�RI�SURGXFWV�IURP�PRVW�GLIIHUHQWLDWHG�WR�PRVW�KRPRJHQHRXV�WKDW�ZH

VHHN�FDQ�WKXV�EH�LQGH[HG�E\� ��ZLWK�LQFUHDVLQJ� �FRUUHVSRQGLQJ�WR�LQFUHDVLQJ�KRPRJHQHLW\�

,Q�WKLV�LQWHUSUHWDWLRQ�RI�WKH�PRGHO��WKH�YROXPH�RI�WUDGH�LQ�DQ\�JRRG�LV�JLYHQ�E\�WKH

SXUFKDVHV�RI�LQWHUQDWLRQDOO\�PDWFKHG�IRUHLJQ�ZKROHVDOHUV�IURP�WKHLU�DIILOLDWHG�PDQXIDFWXUHUV�IRU

UHVDOH�E\�WKHLU�SDUWQHU�KRPH�ZKROHVDOHUV�WR�WKHLU�DIILOLDWHG�HQG�XVHUV���:H�DUH�LQWHUHVWHG�LQ�KRZ

WKH�SHUFHQWDJH�FKDQJH�LQ�WKLV�YROXPH�ZLWK�UHVSHFW�WR�P��WKH�VKDUH�RI�ZKROHVDOHUV�RI�WKDW�JRRG�WKDW

DUH�WLHG��YDULHV�ZLWK� ���,Q�RUGHU�WR�LVRODWH�WKH�HIIHFW�RI� �ZH�DVVXPH�WKDW�P��W��DQG�WKH�IRUHLJQ�FRVW
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��6LQFH�ZH�DUH�H[DPLQLQJ�SHUFHQWDJH�FKDQJHV�LQ�WKH�YROXPH�RI�WUDGH��VFDOLQJ�E\�WKH�PDVV�RI�ZKROHVDOHUV�LQ�HDFK
FRXQWU\�IRU�WKH�SDUWLFXODU�JRRG�ZLOO�REYLRXVO\�QRW�DIIHFW�WKH�UHVXOWV�

��,W�WKHUHIRUH�GRHV�QRW�PDWWHU�ZKHWKHU�ZH�FRQVLGHU�SHUFHQWDJH�FKDQJHV�LQ�WKH�YROXPH�RU�YDOXH�RI�WUDGH���:H�PXVW
YLHZ�3URSRVLWLRQ����DV�UHIHUULQJ�WR�WKH�LPSDFW�RI�FKDQJLQJ�WKH�VKDUH�RI�ZKROHVDOHUV�WKDW�DUH�WLHG�IRU�WKH�SURGXFW�LQ
TXHVWLRQ�RQO\��VWDUWLQJ�IURP�DQ�HTXDO�VKDUH�RI�WLHG�ZKROHVDOHUV�IRU�DOO�SURGXFWV��

DGYDQWDJH�JLYHQ�E\�WKH�UDWLR�RI�SURGXFHU�SULFHV�Z'Z��DUH�WKH�VDPH�DFURVV�DOO�JRRGV���:H�WKHQ

FRQVLGHU�RQO\�WKH�FDVH�ZKHUH� � ��Z'Z� �����W�IRU�DOO�JRRGV��VLQFH� �!���W�\LHOGV�QR�WUDGH�LQ�WKDW

JRRG�DQG� � ���W�FDQ�KROG�IRU�DW�PRVW�RQH�JRRG���,Q�WKLV�FDVH��WKH�YROXPH�RI�WUDGH�IRU�DQ\�JRRG

IRU�ZKLFK�WKHUH�LV�D�XQLW�PDVV�RI�ZKROHVDOHUV�LQ�HDFK�FRXQWU\���LV�JLYHQ�E\
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ZKHUH�ZH�KDYH�VLPSO\�IROORZHG�WKH�GHULYDWLRQ�RI�WKH�GHPDQG�IRU�IRUHLJQ�ODERU��WKH�OHIW�KDQG�VLGH

RI�HTXDWLRQ������EXW�RPLWWHG�WKH�FRQWULEXWLRQ�RI�GRPHVWLF�SDUWQHUVKLSV�

3K\VLFDO�SURGXFWLRQ�LV�QR�ORQJHU�LQ�WKH�PRGHO��VR�ZH�KDYH�D�SDUWLDO�UDWKHU�WKDQ�D�JHQHUDO

HTXLOLEULXP�IUDPHZRUN�IRU�FRPSDULQJ�WKH�LPSDFW�RI�WLHV�RQ�WUDGH�DFURVV�PDQ\�JRRGV���,Q�WKLV

SDUWLDO�HTXLOLEULXP�IUDPHZRUN�ZH�DVVXPH�WKDW�SURGXFHU�SULFHV�DUH�GHWHUPLQHG�E\�WKH�FRVWV�RI

SULPDU\�IDFWRUV�RI�SURGXFWLRQ��ZKLFK�FDQQRW�EH�DIIHFWHG�E\�FKDQJHV�LQ�GHPDQG�IRU�DQ\�RQH

JRRG�����:H�FDQ�WKHQ�SURYH�

3URSRVLWLRQ�������G9'GP�'9�LV�GHFUHDVLQJ�LQ� ���3URRI���:LWK�SURGXFHU�SULFHV�IL[HG��ZH�KDYH
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7KH�QXPHUDWRU�LV�LQFUHDVLQJ�LQ� �DQG�WKH�GHQRPLQDWRU�LV�GHFUHDVLQJ�LQ� ���6LQFH� �LV�GHFUHDVLQJ
LQ� ��WKH�UHVXOW�IROORZV��

3URSRVLWLRQ����VKRZV�WKDW�WKH�LPSDFW�RI�LQWHUQDWLRQDO�WLHV�EHWZHHQ�ZKROHVDOHUV�RQ�ELODWHUDO�WUDGH

GHFUHDVHV�ZLWK�WKH�OHYHO�RI�SURGXFW�KRPRJHQHLW\���7KH�LQWXLWLRQ�IRU�3URSRVLWLRQ����LV�WKDW�SULFH

VLJQDOV�DQG�WLHV�DUH�ERWK�VRXUFHV�RI�LQIRUPDWLRQ���DV�SULFH�VLJQDOV�VWUHQJWKHQ��WKH�QHHG�IRU�WLHV

GHFUHDVHV���7KH�VWUHQJWKHQLQJ�RI�WKH�SULFH�VLJQDO�LQ�3URSRVLWLRQ����LV�UHIOHFWHG�E\�WKH�UHGXFWLRQ�LQ

�DV� �LQFUHDVHV�

�

9���&RQFOXVLRQV

,W�LV�PRUH�GLIILFXOW�LQ�WKH�LQWHUQDWLRQDO�WKDQ�LQ�WKH�GRPHVWLF�PDUNHW�IRU�SURGXFHUV�WR�ILQG

WKH�ULJKW�GLVWULEXWRUV�IRU�WKHLU�FRQVXPHU�JRRGV��IRU�DVVHPEOHUV�WR�ILQG�WKH�ULJKW�VXSSOLHUV�IRU�WKHLU

FRPSRQHQWV��IRU�LQYHVWLQJ�ILUPV�WR�ILQG�WKH�ULJKW�SDUWQHUV�IRU�WKHLU�MRLQW�YHQWXUHV��DQG�VR�RQ���7LHV

WKURXJK�LQWHUQDWLRQDO�LQIRUPDWLRQ�VKDULQJ�QHWZRUNV�RU�SDUHQW�VXEVLGLDU\�UHODWLRQVKLSV�KHOS

SURGXFHUV�WR�VROYH�WKHLU�PDWFKLQJ�SUREOHPV�DQG�ILQG�VXLWDEOH�WUDGH�RU�LQYHVWPHQW�SDUWQHUV�LQ�RWKHU

FRXQWULHV���,Q�RXU�EDVLF�PRGHO�ZH�ILQG�WKDW��ZKHQ�WKH�GLIIHUHQFH�EHWZHHQ�WKH�IDFWRU�HQGRZPHQW

UDWLRV�RI�WKH�WZR�FRXQWULHV�LV�VPDOO�UHODWLYH�WR�WKH�VKDUH�RI�SURGXFHUV�WKDW�LV�WLHG��HIILFLHQW

DUELWUDJH�DQG�WKH�VWDQGDUG�SURSHUWLHV�RI�QHRFODVVLFDO�WUDGH�PRGHOV�SUHYDLO���:KHQ�WKH�GLIIHUHQFH

EHWZHHQ�IDFWRU�HQGRZPHQW�UDWLRV�LV�VXIILFLHQWO\�ODUJH��WKLV�HTXLOLEULXP�EUHDNV�GRZQ�DQG�WKH�WZR

FRXQWULHV�EHFRPH�SDUWLDOO\�LQVXODWHG�IURP�HDFK�RWKHU�LQ�WKH�VHQVH�WKDW�HDFK�FRXQWU\¶V�ZDJH

�UHVRXUFH�SULFH��LV�PRUH�VHQVLWLYH�WR�FKDQJHV�LQ�GRPHVWLF�WKDQ�IRUHLJQ�ODERU�VXSSO\�DQG�WUDGH
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��(DWRQ�DQG�.RUWXP��������FRPSXWH�D�YHU\�ODUJH�WRWDO�VKRUWIDOO��EXW�FDQQRW�DOORFDWH�LW�EHWZHHQ�YDULRXV�FDXVHV�

OLEHUDOL]DWLRQ�FDXVHV�OHVV�FRQYHUJHQFH�LQ�FRXQWU\�ZDJH�UDWHV���(IILFLHQW�DUELWUDJH�IDLOV�EHFDXVH

SULFH�VLJQDOV�FRQYH\�LQFRPSOHWH�LQIRUPDWLRQ�WR�WKH�FRPSOHWH�VHW�RI�SURGXFHUV�ZKHUHDV�WLHV

FRQYH\�FRPSOHWH�LQIRUPDWLRQ�WR�DQ�LQFRPSOHWH�VHW�RI�SURGXFHUV�

7KH�LPSHUIHFW�RSHUDWLRQ�RI�PDUJLQV�WKDW�RFFXUV�ZKHQ�HQGRZPHQW�UDWLRV�DUH�IDU�DSDUW

VXJJHVWV�WKDW��ZKHQ�HYDOXDWLQJ�WKH�LPSDFW�RQ�GRPHVWLF�ZDJHV�RI�WUDGH�EHWZHHQ�PRUH�DQG�OHVV

GHYHORSHG�FRXQWULHV��WKH�YROXPH�RI��LPSOLFLW��WUDGH�LQ�ODERU�VHUYLFHV�PXVW�EH�WDNHQ�LQWR�DFFRXQW��

$Q�H[WHQVLRQ�RI�WKH�PRGHO�WR�WKUHH�FRXQWULHV�VKRZV�WKDW�ZKHQ�WLHV�DUH�GHQVHU�EHWZHHQ�FRXQWULHV

ZLWK�VPDOO�ZDJH�GLIIHUHQFHV�WKDQ�EHWZHHQ�FRXQWULHV�ZLWK�ODUJH�ZDJH�GLIIHUHQFHV��WKH\�FDQ�ZRUVHQ

WKH�DOORFDWLRQ�RI�UHVRXUFHV�DQG�UHGXFH�WKH�YDOXH�RI�ZRUOG�RXWSXW���$Q�DGDSWDWLRQ�RI�WKH�PRGHO�WR

WUDGH�LQ�PDQ\�JRRGV�VKRZV�WKDW�WLHV�EHWZHHQ�ZKROHVDOHUV�LQFUHDVH�WKH�YROXPH�RI�ELODWHUDO�WUDGH

PRUH�IRU�GLIIHUHQWLDWHG�WKDQ�IRU�KRPRJHQHRXV�SURGXFWV��

7KH�VLPSOLFLW\�DQG�WUDFWDELOLW\�RI�WKH�EDVLF�PRGHO�RI�VHFWLRQV�,,�DQG�,,,�IDFLOLWDWH�\HW�RWKHU

PRGLILFDWLRQV�WKDW�DOORZ�LWV�DSSOLFDWLRQ�WR�LVVXHV�EH\RQG�WKH�VFRSH�RI�WKLV�SDSHU���5DXFK�DQG

7ULQGDGH��������VKRZ�KRZ�WKH�EDVLF�PRGHO�FDQ�EH�PRGLILHG�WR�DGGUHVV�WKH�HIIHFWV�RI�D�UHGXFWLRQ

LQ�LQIRUPDWLRQDO�EDUULHUV�WR�WUDGH�WKURXJK�LPSURYHG�LQIRUPDWLRQ�WHFKQRORJ\��WKH�,QWHUQHW����

,GHDOO\��WKH�EDVLF�PRGHO�FRXOG�EH�VXIILFLHQWO\�HQULFKHG�WKDW��IRU�H[DPSOH��LW�ZRXOG�EH�SRVVLEOH

WKURXJK�FDOLEUDWLRQ�WR�XVH�WKH�HVWLPDWHG�HIIHFW�RI�WLHV�RQ�ELODWHUDO�WUDGH�WR�FRPSXWH�WKH�VKDUH�RI

WKH�VKRUWIDOO�LQ�ZRUOG�WUDGH�UHODWLYH�WR�D�IULFWLRQOHVV�FRXQWHUIDFWXDO�WKDW�FDQ�EH�DWWULEXWHG�WR

LQIRUPDWLRQDO�EDUULHUV���
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