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$EVWUDFW

7KHUH�LV�QR�FRQVHQVXV�DPRQJ�HFRQRPLVWV�RQ�ZKR�EHDUV�WKH�EXUGHQ�RI�WKH�FRUSRUDWH�WD[�LQ�WKH

RSHQ�HFRQRP\���7KLV�SDSHU�LQYHVWLJDWHV�WKH�LQFLGHQFH�LQ�D�FDOLEUDWHG�PRGHO�ZLWK�WZR�HFRQRPLHV��WKH

8QLWHG� 6WDWHV� DQG� D� ODUJHU�PLUURU� HFRQRP\� UHSUHVHQWLQJ� WKH� UHVW� RI� WKH�ZRUOG�� � 7KH� LPSHUIHFW

VXEVWLWXWDELOLW\�RI�GRPHVWLF�DQG�IRUHLJQ�SURGXFWV�DV�ZHOO�DV�LPSHUIHFW�SRUWIROLR�VXEVWLWXWLRQ�SOD\�NH\

UROHV�LQ�OLPLWLQJ&RIWHQ�HOLPLQDWLQJ&WKH�LQFLGHQFH�ERUQH�E\�GRPHVWLF�ODERU��PRVW�RI�WKH�LQFLGHQFH

LV�ERUQH�E\�GRPHVWLF�FDSLWDO�� D�QRQ�WULYLDO� DPRXQW� LV� H[SRUWHG�DQG�D� VPDOO� DPRXQW� LV�ERUQH�E\

ODQGRZQHUV���7KHVH�UHVXOWV�DUH�UREXVW�WR�D�UDQJH�RI�SDUDPHWHU�YDOXHV�DQG�PRGHO�DVVXPSWLRQV���7KHVH

FRQFOXVLRQV�SDLQW�D�YHU\�GLIIHUHQW�SLFWXUH�WKDQ�WKH�VWDQGDUG�WH[WERRN�UHVXOW�WKDW�ODERU�EHDUV�PRVW�RI

WKH�LQFLGHQFH�LQ�WKH�RSHQ�HFRQRP\�
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,���,QWURGXFWLRQ

)RU�PDQ\�\HDUV�+DUEHUJHU
V��������FORVHG�HFRQRP\�PRGHO�GRPLQDWHG�RXU�XQGHUVWDQGLQJ�RI

WKH�LQFLGHQFH�RI�D�FRUSRUDWH�WD[���7KH�PRGHO
V�LQFLGHQFH�UHVXOWV&WKDW�WKH�WD[�WHQGV�WR�IDOO�RQ�DOO

FDSLWDO&KDYH� ODUJHO\� ZLWKVWRRG� PRGLILFDWLRQV� LQ� PRGHOLQJ� WKH� FRUSRUDWH� VHFWRU� �*UDYHOOH� DQG

.RWOLNRII����������7KH�LQFLGHQFH�UHVXOWV�RI�WKH�+DUEHUJHU�PRGHO�KDYH��QHYHUWKHOHVV��EHHQ�TXHVWLRQHG�

)XFKV��.UXHJHU��DQG�3RWHUED��������UHSRUW�WKDW�HFRQRPLVWV�DW�WKH�WRS����XQLYHUVLWLHV�HVWLPDWH��RQ

DYHUDJH��WKDW�FDSLWDO�EHDUV�RQO\����SHUFHQW�RI�WKH�WD[���7KH�DXWKRUV�VXJJHVW�WKDW�WKHVH�YLHZV�UHIOHFW

XQFHUWDLQWLHV�DERXW�WKH�GHJUHH�RI�RSHQQHVV�RI�ZRUOG�FDSLWDO�PDUNHWV�DQG�WKH�LQWHUHVW�HODVWLFLW\�RI

VDYLQJV���6OHPURG������E��VXUYH\LQJ�PHPEHUV�RI�WKH�1DWLRQDO�7D[�$VVRFLDWLRQ��UHSRUWV�WKDW�DPRQJ

DFDGHPLF�HFRQRPLVWV��RYHU�KDOI�EHOLHYH�WKDW�RWKHU�IDFWRUV��ODERU�DQG�FRQVXPHUV��ODUJHO\�EHDU�WKH�WD[�

$XHUEDFK�DQG�6OHPURG��������S�������UHIHU�WR�DQ�DVVXPSWLRQ�WKDW�����SHUFHQW�RI�WKH�WD[�IDOOV�RQ

FDSLWDO� DV� �H[WUHPH��� HYHQ� WKRXJK� VXFK� DQ� DVVXPSWLRQ�ZRXOG� KDYH� EHHQ� D� FHQWUDO� WHQGHQF\� LQ

+DUEHUJHU
V�PRGHO��ZKHUH�VRPH�UHDVRQDEOH�DVVXPSWLRQV�DERXW�HODVWLFLWLHV�FRXOG�KDYH�FDXVHG�FDSLWDO

WR�EHDU�PRUH�WKDQ�����SHUFHQW�RI�WKH�WD[���� 7KH�LQFLGHQFH�RI�WKH�FRUSRUDWH�LQFRPH�WD[�LV�FUXFLDO

WR�HYDOXDWLQJ�WKH�GLVWULEXWLRQDO�HIIHFWV�RI�WKH�WD[�VLQFH�ORZHU�LQFRPH�LQGLYLGXDOV�WHQG�WR�KDYH�VPDOOHU

UHODWLYH�DPRXQWV�RI�VDYLQJV���7KLV�UHODWLRQVKLS�LV�WUXH�ZKHWKHU�YLHZHG�IURP�D�VLQJOH�\HDU�RU�D�OLIHWLPH

SHUVSHFWLYH���7KH�ODUJHU�WKH�VKDUH�RI�WKH�EXUGHQ�WKDW�IDOOV�RQ�FDSLWDO��WKH�PRUH�WKH�FRUSRUDWH�WD[

FRQWULEXWHV�WR�RYHUDOO�SURJUHVVLYLW\�RI�WKH�WD[�V\VWHP���0RUHRYHU��LI�WKH�FRUSRUDWH�WD[�IHOO�ODUJHO\�RQ

ODERU��LW�ZRXOG�EH�PRUH�HIILFLHQW�WR�LPSRVH�WKH�WD[�GLUHFWO\�RQ�ODERU��VLQFH�WKH�VKLIWLQJ�RI�WKH�WD[

EXUGHQ�LV�DFFRPSDQLHG�E\�ZHOIDUH�ORVVHV�GXH�WR�WKH�PLVDOORFDWLRQ�RI�FDSLWDO�DQG�ODERU�DFURVV�VHFWRUV�

7KLV�SDSHU�IRFXVHV�RQ�RQH�RI�WKH�WZR�UHDVRQV�WR�TXHVWLRQ�WKH�RULJLQDO�+DUEHUJHU�UHVXOW&WKH

RSHQ�HFRQRP\�DVVXPSWLRQ���0RVW�DQDO\VLV�RI�RSHQ�HFRQRPLHV�KDV�H[DPLQHG�D�XQLIRUP�FDSLWDO�
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LQFRPH�WD[�LQ�D�VLQJOH�JRRG�PRGHO���%UDGIRUG��������GHPRQVWUDWHG�WKDW�D�FDSLWDO�LQFRPH�WD[�LPSRVHG

LQ� D� ORFDO� MXULVGLFWLRQ�ZLWK�SHUIHFWO\�PRELOH� FDSLWDO� DQG�KRPRJHQRXV�SURGXFWV� IDOOV� HQWLUHO\�RQ

LPPRELOH�IDFWRUV���.RWOLNRII�DQG�6XPPHUV���������DPRQJ�RWKHUV��VKRZHG�WKDW�WKH�VKDUH�IDOOLQJ�RQ

LPPRELOH�IDFWRUV�XQGHU�SHUIHFW�FDSLWDO�PRELOLW\�LV�SURSRUWLRQDO�WR�WKH�VL]H�RI�WKH�HFRQRP\�UHODWLYH

WR� WKH� UHVW� RI� WKH�ZRUOG�� DV� WKH� HFRQRP\�JHWV� ODUJHU�� OHVV�RI� WKH� WD[� IDOOV� RQ� LPPRELOH� IDFWRUV�

6OHPURG��������H[SORUHG�PDQ\�DVSHFWV�RI�WD[DWLRQ�LQ�DQ�RSHQ�HFRQRP\��LQFOXGLQJ�WKH�GHJUHH�RI

FDSLWDO�PRELOLW\�DQG�WKH�GLIIHUHQFHV�EHWZHHQ�VRXUFH�EDVHG�DQG�UHVLGHQFH�EDVHG�WD[HV���6LEHUW�������

H[DPLQHV� LQFLGHQFH� LQ� D� VLQJOH�JRRG� RSHQ�HFRQRP\� JURZWK�PRGHO�� VKH� DOVR� UHYLHZV� SUHYLRXV

PRGHOLQJ�RI�WKLV�W\SH����*UDYHOOH��������VXJJHVWHG�WKDW�WKH�EXUGHQ�FDQ�DOVR�EH�DIIHFWHG�E\�SURGXFW

VXEVWLWXWDELOLW\�DV�ZHOO�DV�SRUWIROLR�VXEVWLWXWDELOLW\��DQG�FRQFOXGHG�WKDW�XQGHU�UHDVRQDEOH�FRQGLWLRQV

WKH�EXUGHQ�IDOOV�RQ�FDSLWDO��

7KHUH�LV�EHHQ�UHODWLYHO\�OLWWOH�DQDO\VLV�RI�D�SDUWLDO�IDFWRU�WD[��VXFK�DV�WKH�FRUSRUDWH�LQFRPH�WD[�

ZKLFK� IDOOV� RQO\�RQ� VRPH� VHFWRUV�� �*RXOGHU��6KRYHQ�� DQG�:KDOOH\� ������� LQFRUSRUDWHG� IRUHLJQ

VXSSOLHV�DQG�GHPDQGV�RI�JRRGV�DQG�FDSLWDO� LQ� WKHLU�PRGHO��EXW�GLG�QRW�DGGUHVV�WD[�LQFLGHQFH�RU

GHYHORS� D� FRPSOHWH�PRGHO�� � $� ODWHU� YHUVLRQ� �*RXOGHU� DQG� (LFKHQJUHHQ�� ������ DOVR� DGGUHVVHG

HIILFLHQF\��EXW�QRW�LQFLGHQFH���0XWWL�DQG�*UXEHUW��������XVHG�D�WKUHH��VHFWRU��WZR�FRXQWU\�OLQHDUL]HG

PRGHO�� DQG� IRXQG� WKDW�DOORZLQJ� IRU�DQ�RSHQ�HFRQRP\�FRXOG�GUDPDWLFDOO\� UHGXFH� WKH� VKDUH�RI�D

WHUULWRULDO�WD[�WKDW�IDOOV�RQ�FDSLWDO���7KH\�IRFXVHG�H[FOXVLYHO\�RQ�WKH�LQFLGHQFH�RQ�FDSLWDO�DQG�GLG�QRW

UHSRUW� WKH� LQFLGHQFH� RQ� GRPHVWLF� ODERU� RU� WKH� EXUGHQ� H[SRUWHG�� � )LQDOO\�� +DUEHUJHU� ������

UHFRQVLGHUHG�WKH�FRQVHTXHQFHV�IRU�DQ�RSHQ�HFRQRP\���+H�VXJJHVWHG�WKDW��LQ�IDFW��ODERU�EHDUV�PRUH

WKDQ�����SHUFHQW�RI�D�FRUSRUDWH�WD[�EXUGHQ��DOWKRXJK�KH�GLG�QRW�GHYHORS�D�IXOO�JHQHUDO�HTXLOLEULXP

PRGHO���7KHVH�ODWWHU�WZR�VWXGLHV�VXJJHVW�WKDW�WKH�FRUSRUDWH�WD[�GRHV�QRW�IDOO�RQ�FDSLWDO���+DUEHUJHU
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VXJJHVWV�WKDW�WKH�PRVW�LPSRUWDQW�GLIIHUHQFH�EHWZHHQ�KLV�ILQGLQJ�DQG�WKDW�RI�*UDYHOOH��������LV�KLV

FRQVLGHUDWLRQ�RI�D�SDUWLDO�UDWKHU�WKDQ�D�XQLIRUP�FDSLWDO�LQFRPH�WD[�

7KLV�VWXG\�UHSRUWV�WKH�ILQGLQJV�LQ�D�PXOWL�VHFWRU�JHQHUDO�HTXLOLEULXP�RSHQ�HFRQRP\�PRGHO

ZLWK�LPSHUIHFW�VXEVWLWXWLRQ�EHWZHHQ�GRPHVWLF�DQG�IRUHLJQ�SURGXFWV�DV�ZHOO�DV�LPSHUIHFW��VXEVWLWXWLRQ

EHWZHHQ�GRPHVWLF�DQG�IRUHLJQ�FDSLWDO���2XU�PRGHO��OLNH�WKDW�RI�0XWWL�DQG�*UXEHUW���������KDV�WZR

FRXQWULHV&WKH�GRPHVWLF�HFRQRP\�DQG�WKH��UHVW�RI�WKH�ZRUOG����7KH�VHFWRUV�DUH�GLYLGHG�DV�VXJJHVWHG

E\�+DUEHUJHU����������2XU�UHVXOWV�DOVR�VKRZ�WKH�VHQVLWLYLW\�RI�WKH�WD[�EXUGHQ�DQG�WKH�IORZ�RI�FDSLWDO

WR� YDU\LQJ� DVVXPSWLRQV� DERXW� VXEVWLWXWLRQ� HODVWLFLWLHV�� � )HOGVWHLQ� DQG� +RULRND� ������� KDYH

GHPRQVWUDWHG�HPSLULFDOO\�WKDW�WKH�QHW�IORZ�RI�FDSLWDO�LV�W\SLFDOO\�IDLUO\�VPDOO�LQ�PRVW�FRXQWULHV�DQG

VXJJHVWHG�WKDW�FDSLWDO�PD\�EH�UHODWLYHO\�LPPRELOH���$OWKRXJK�WKHLU�UHVXOW�LV�QRZ�ZLGHO\�DFFHSWHG�DV

RQH�RI�WKH�NH\�VW\OL]HG�IDFWV�LQ�RSHQ�HFRQRP\�PDFURHFRQRPLFV��WKHLU�SURSRVLWLRQ�KDV�JHQHUDWHG

FRQVLGHUDEOH� FRQWURYHUV\� DV� WR� LWV� WKHRUHWLFDO� FDXVH�� � 2XU� DQDO\VLV� SUHVHQWV� D� SRWHQWLDO

UHDVRQ&LPSHUIHFW�SURGXFW�VXEVWLWXWDELOLW\&IRU�WKH�DSSDUHQW�OLPLWV�RQ�WKH�PRELOLW\�RI�FDSLWDO�DFURVV

FRXQWULHV�DQG�GHPRQVWUDWHV�WKDW�HYHQ�TXLWH�ODUJH�HODVWLFLWLHV�RI�VXEVWLWXWLRQ�EHWZHHQ�GRPHVWLF�DQG

IRUHLJQ�LQYHVWPHQWV�FDQ�QHYHUWKHOHVV�UHVXOW�LQ�WKH�PDMRULW\�RI�WKH�FRUSRUDWH�WD[�EXUGHQ�IDOOLQJ�RQ

FDSLWDO�

,Q�RUGHU�WR�FRQFHQWUDWH�RQ�WKH�HIIHFWV�RI�WKH�RSHQ�HFRQRP\��ZH�FRQVLGHU�D�IL[HG�ZRUOGZLGH

FDSLWDO�VWRFN���7KLV�DVVXPSWLRQ�LV�FRQVLVWHQW�ZLWK�D�OLIHF\FOH�PRGHO�LQ�ZKLFK�WKH�VWHDG\�VWDWH�LQFRPH

DQG�VXEVWLWXWLRQ�HIIHFWV�H[DFWO\�FDQFHO�� �1HDU�H[DFW�FDQFHOODWLRQ�ZDV�WKH�FHQWUDO�WHQGHQF\�LQ�WKH

FORVHG�HFRQRP\�OLIHF\FOH�PRGHO�RI�$XHUEDFK�DQG�.RWOLNRII����������7KH�ZHOO�NQRZQ��GHJHQHUDF\

SUREOHP��SUHYHQWV�PRGHOLQJ�ERWK�FRXQWULHV�DV�LQILQLWH�KRUL]RQ�FRQVXPHUV��HLWKHU�WKH�PRVW�SDWLHQW

FRXQWU\�ZLOO�HYHQWXDOO\�DFFXPXODWH�DOO�RI�WKH�FDSLWDO�VWRFN��RU��LI�ERWK�FRQVXPHUV�KDYH�HTXDO�SDWLHQFH�
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WKH�GLYLVLRQ�RI�WKH�ZRUOG
V�FDSLWDO�VWRFN�ZLOO�EH�DPELJXRXV���0RVW�RSHQ�HFRQRP\�WD[�PRGHOV�LQ�WKH

OLWHUDWXUH��WKHUHIRUH��FRQVLGHU�D�IL[HG�FDSLWDO�VWRFN�DV�ZHOO�� �2QH�H[FHSWLRQ�LV�0XWWL�DQG�*UXEHUW

�������ZKR�DXJPHQW�WKHLU�PRGHO�ZLWK�D�UHGXFHG�IRUP�VDYLQJ�HODVWLFLW\�HTXDWLRQ���,Q�WKHLU�FHQWUDO

FDVH��WKH\�ILQG�WKDW�LQFUHDVLQJ�WKH�LQWHUHVW�VDYLQJ�HODVWLFLW\�IURP�]HUR��D�IL[HG�ZRUOGZLGH�FDSLWDO

VWRFN��WR������WKH�UHODWLYHO\�KLJK�YDOXH�HVWLPDWHG�E\�%RVNLQ�>����@��SOD\V�D�UHODWLYHO\�VPDOO�UROH�

GHFUHDVLQJ�WKHLU�LQFLGHQFH�RQ�FDSLWDO�IURP����SHUFHQW�WR����SHUFHQW��LQ�RWKHU�ZRUGV��PRVW�RI�WKH

LQFLGHQFH� LQ� WKHLU� FHQWUDO� FDVH� LV� GULYHQ� E\� FDSLWDO� IORZV�� �:H� FRQWUDVW� RXU� UHVXOWV� ZLWK� WKHLU

VLPXODWLRQV�LQFRUSRUDWLQJ�D�]HUR�VDYLQJV�HODVWLFLW\�

6HFWLRQ�,,�RI�WKH�SDSHU�GHPRQVWUDWHV�WKH�IXQGDPHQWDO�IRUFHV�WKDW�GULYH�WD[�LQFLGHQFH�DQG

FDSLWDO�IORZV�LQ�RSHQ�HFRQRPLHV�LQ�D�VLPSOLILHG�VLQJOH�JRRG�PRGHO���6HFWLRQ�,,,�RXWOLQHV�WKH�PRUH

FRPSOLFDWHG�PXOWLSOH�JRRG�PRGHO�DQG�6HFWLRQ�,9�UHSRUWV�VLPXODWLRQ�UHVXOWV���6HFWLRQ�9�VKRZV�WKDW

RXU�NH\�FRQFOXVLRQ&WKDW�ODERU�EHDUV�OLWWOH�RI�WKH�FRUSRUDWH�WD[&LV�UREXVW�WR�QXPHURXV�PRGHO�DQG

SDUDPHWHU�DVVXPSWLRQV���6HFWLRQ�9,�FRQFOXGHV��

,,���,QFLGHQFH�LQ�&ORVHG�DQG�2SHQ�(FRQRPLHV��$�%ULHI�,QWURGXFWLRQ

7KH�IDFWRUV�WKDW�DIIHFW�WKH�LQFLGHQFH�RI�D�FDSLWDO�LQFRPH�WD[�FDQ�EH�LOOXPLQDWHG��E\�H[DPLQLQJ

WKH�SULFH�UHODWLRQVKLSV�LQ�D�VLPSOH�VLQJOH�JRRG�HFRQRP\���7KH�UHODWLRQVKLS�EHWZHHQ�FKDQJHV�LQ�RXWSXW

DQG�IDFWRU�SULFHV�LV�

��� �S 
 � �Z � �� 	 ��� �U � �-�

ZKHUH�S�LV�WKH�RXWSXW�SULFH����LV�WKH�ODERU�LQFRPH�VKDUH��Z�LV�WKH�ZDJH�UDWH��U�LV�WKH�DIWHU�WD[��UDWH�RI

UHWXUQ�WR�FDSLWDO��-� LV� WKH�WD[�RQ�WKH� UDWH�RI� UHWXUQ��DQG�WKH�A�V\PERO�UHIHUV� WR�VPDOO�SHUFHQWDJH

FKDQJHV��LQ�WKH�FDVH�RI�-�WR�WKH�SHUFHQW�FKDQJH�ZLWK�UHVSHFW�WR�U��
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7KH�&ORVHG�(FRQRP\

,Q�D�FORVHG�HFRQRP\�ZLWK�IL[HG�FDSLWDO��WKH�HQWLUH�EXUGHQ�ZLOO�IDOO�RQ�FDSLWDO���7R�VHH�WKLV�

FRQVLGHU�D�FORVHG�HFRQRP\��EHJLQQLQJ�ZLWK�QR�WD[��ZLWK�IL[HG�FDSLWDO�DQG�ODERU��DQG�ZLWK�S�DV�WKH

QXPHUDLUH�VR�WKDW�WKH�OHIW�KDQG�VLGH�RI�����LV�HTXDO�WR�]HUR���7KH�WD[�LV�LPSRVHG�RQ�FDSLWDO�HPSOR\HG

LQ�WKH�GRPHVWLF�HFRQRP\���%HFDXVH�WKH�UDWLR�RI�FDSLWDO�WR�ODERU�LV�IL[HG��WKH�UDWLR�RI�WKH�ZDJH�DQG�SUH�

WD[� UDWH�RI� UHWXUQ�PXVW� DOVR� UHPDLQ� IL[HG� LQ�RUGHU� WR� VDWLVI\� WKH� ILUVW� RUGHU� FRQGLWLRQV�RI�SURILW

PD[LPL]DWLRQ���6LQFH�WKH�WD[�LQFUHDVHV�WKH�SUH�WD[�UHWXUQ�UHODWLYH�WR�WKH�DIWHU�WD[�UHWXUQ��WKH�ODWWHU

PXVW�IDOO�E\�WKH�DPRXQW�RI�WKH�WD[��VR�DV� WR�PDLQWDLQ�WKH�RULJLQDO�SUH�WD[�UHWXUQ�DQG�UHVWRUH�WKH

RULJLQDO�IDFWRU�SULFH�UDWLR��

7KH�6PDOO�2SHQ�(FRQRP\�ZLWK�3HUIHFW�3URGXFW�DQG�3HUIHFW�,QWHUQDWLRQDO�&DSLWDO�0DUNHWV

$W� WKH�RWKHU�H[WUHPH�LV�D�VPDOO�RSHQ�HFRQRP\�ZLWK�D�VLQJOH�ZRUOGZLGH�FRPPRGLW\�DQG

SHUIHFWO\�PRELOH�FDSLWDO�ZKHUH�RQO\�ODERU�FDQ�EHDU�WKH�WD[���7KLV�LQFLGHQFH�RFFXUV�EHFDXVH�WKH�ZRUOG�

ZLGH�SULFH�DQG�UDWH�RI�UHWXUQ�DUH�IL[HG���,Q�WKLV�FDVH��RQO\�Z�FDQ�FKDQJH�DQG�ODERU�EHDUV�WKH�IXOO

EXUGHQ�RI�FDSLWDO��ZLWK�FDSLWDO�IORZLQJ�RXW�WR�WKH�UHVW�RI�WKH�ZRUOG�XQWLO�WKH�UDWLR�RI�FDSLWDO�DQG�ODERU

ZLOO�EH�FRQVLVWHQW�ZLWK�WKH�QHZ�UDWLR�RI�PDUJLQDO�SURGXFWV���7KH�H[DFW�PDJQLWXGH�RI�WKH�FDSLWDO�IORZ

ZLOO�GHSHQG�RQ�WKH�VXEVWLWXWDELOLW\�RI�IDFWRUV�LQ�SURGXFWLRQ��IRU�D�VPDOO�FKDQJH�LQ�WKH�WD[�UDWH��WKH

SHUFHQWDJH�FKDQJH�LQ�FDSLWDO�ZLOO�EH��)���WLPHV�WKH�SHUFHQWDJH�FKDQJH�LQ�WKH�WD[�UDWH��ZKHUH�)�LV�WKH

IDFWRU�VXEVWLWXWLRQ�HODVWLFLW\���)URP�WKH�ILUVW�RUGHU�FRQGLWLRQV�RI�WKH�SURILW�PD[LPL]DWLRQ�SUREOHP�

WKH�SHUFHQWDJH�FKDQJH�LQ�WKH�FDSLWDO�ODERU�UDWLR�LV�HTXDO�WR�WKH�SHUFHQWDJH�FKDQJH�LQ�WKH�UHODWLYH�IDFWRU

SULFHV��RU��GHQRWLQJ�ODERU�DQG�FDSLWDO�E\�O�DQG�N�

��� �N 	 �O 
 )� �Z 	 �U 	 �-�
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6LQFH�O��U�DQG�S�DUH��LV�IL[HG�� ��IURP�HTXDWLRQ�������DQG� ���7KLV�RXWFRPH�Z 
 	��	���-�� �N 
 	)�-��

RFFXUV�HYHQ�LI�WKH�LPSRUWHG�SURGXFW�LV�QRW�SHUIHFWO\�VXEVWLWXWDEOH�ZLWK�WKH�GRPHVWLF�SURGXFW���2QO\

LI�FDSLWDO�LV�LPSHUIHFWO\�PRELOH�VR�WKDW�WKH�GRPHVWLF�UDWH�RI�UHWXUQ�IDOOV��FDQ�VRPH�RI�WKH�EXUGHQ�EH

VKLIWHG�EDFN�WR�FDSLWDO�LQFRPH�

7KH�/DUJH�2SHQ�(FRQRP\�ZLWK�,PSHUIHFW�3URGXFW�DQG�&DSLWDO�0DUNHWV

7KH�PRUH�FRPSOLFDWHG�LQWHUPHGLDWH�FDVHV�UHVXOW�LQ�WKH�EXUGHQ�EHLQJ�VKDUHG�E\�FDSLWDO�DQG

ODERU���7KUHH�PRGLILFDWLRQV�WKDW�DUH�SDUWLFXODUO\�LPSRUWDQW�DUH���L��DOORZLQJ�WKH�8�6��WR�EH�D�ODUJH

RSHQ�HFRQRP\���LL��LPSHUIHFW�VXEVWLWXWLRQ�EHWZHHQ�LPSRUWV�DQG�GRPHVWLF�JRRGV�DQG��LLL��LPSHUIHFW

FDSLWDO�IORZV���$V�H[SODLQHG�LQ�WKLV�VHFWLRQ��HDFK�RI�WKHVH�PRGLILFDWLRQV�WHQG�WR�VKLIW�WKH�EXUGHQ�DZD\

IURP�ODERU�DQG�WRZDUG�FDSLWDO�

6XSSRVH�LQLWLDOO\�WKDW�WKH�GRPHVWLF�FRXQWU\�LV�ODUJH��EXW�LPSRUWV�DQG�GRPHVWLF�JRRGV�DUH

SHUIHFW�VXEVWLWXWHV��FDSLWDO�LV�SHUIHFWO\�PRELOH��DQG�FRXQWULHV�KDYH�WKH�VDPH�WHFKQRORJ\�RI�SURGXFWLRQ

�DQG��KHQFH��HTXDO�FDSLWDO�ODERU�UDWLRV����:H�FDQ�VWLOO�UHWDLQ�S�DV�WKH�QXPHUDLUH���7KH�IORZ�RI�FDSLWDO

DEURDG�ZLOO�GULYH�GRZQ�WKH�UDWH�RI�UHWXUQ�DURXQG�WKH�ZRUOG���,W�FDQ�EH�VKRZQ��VHH�.RWOLNRII�DQG

6XPPHUV��������WKDW��IRU�D�VPDOO�WD[�FKDQJH��GRPHVWLF�FDSLWDO�EHDUV�WKH�VKDUH�RI�WKH�WD[�WKDW�LV�HTXDO

WR�WKH�VKDUH�RI�WRWDO�RXWSXW�SURGXFHG�E\�WKH�FRXQWU\��ZKLOH�ODERU�EHDUV�WKH�UHPDLQGHU���)RU�H[DPSOH�

LI�WKH�FRXQWU\�SURGXFHV����SHUFHQW�RI�RXWSXW��WKHQ�FDSLWDO�ZLOO�EHDU����SHUFHQW�RI�WKH�WD[�DQG�ODERU

ZLOO�EHDU����SHUFHQW���)RUHLJQ�FDSLWDO�ZLOO�EHDU����SHUFHQW�RI�WKH�WD[��DQG�WKH�VDPH�DPRXQW�ZLOO�EH

JDLQHG�E\�IRUHLJQ�ODERU���7KLV�UHODWLRQVKLS�DULVHV�IURP�WKH�IL[HG�ZRUOG�FDSLWDO�VWRFN�DVVXPSWLRQ�

'HQRWLQJ�WKH�GRPHVWLF��UHVW�RI�ZRUOG��HFRQRP\�ZLWK�VXEVFULSW�������

��� GN
�
���GN
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ZKLFK��YLD�HTXDWLRQ������JLYHV
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)URP�WKH�SULFH�HTXDWLRQ������ZKHUH� ��ZH�JHW� �DQG� ���,I�S 
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WKH�GRPHVWLF�HFRQRP\�LV�UHVSRQVLEOH�IRU�WKH�VKDUH�1�RI�WKH�ZRUOGZLGH�RXWSXW�DQG�FDSLWDO�VWRFN��ZH

ILQG� WKDW� � DQG� WKDW� WKH�SHUFHQWDJH�FKDQJH� LQ�FDSLWDO�HTXDOV� �� �$V�D�FRXQWU\�U 
 	1�- 	)��	1��-��

EHFRPHV�YHU\�ODUJH��1�DSSURDFKHV����WKH�FDSLWDO�VWRFN�ZLOO�QRW�FKDQJH�DQG�WKH�WD[�EXUGHQ�ZLOO�IDOO

RQ�FDSLWDO&WKH�FORVHG�HFRQRP\�UHVXOWV��DV�WKH�FRXQWU\�EHFRPHV�YHU\�VPDOO��1�DSSURDFKHV�]HUR���ZH

REWDLQ�WKH�VPDOO�FRXQWU\�UHVXOWV�

6XSSRVH�QRZ�GRPHVWLF�DQG�IRUHLJQ�FDSLWDO�DUH�LPSHUIHFW�VXEVWLWXWHV��VR�WKDW�DIWHU�WD[�UDWHV

RI�UHWXUQ�FDQ�GLYHUJH���0RUH�RI�WKH�EXUGHQ�FDQ�QRZ�VKLIW�WR�FDSLWDO�VLQFH�WKH�GRPHVWLF�UDWH�RI�UHWXUQ

FDQ�IDOO�IXUWKHU�WKDQ�LQ�WKH�SHUIHFW�VXEVWLWXWHV�FDVH�

$QG�RQFH�ZH�DUH�FRQVLGHULQJ�D�ODUJH�RU�VPDOO�FRXQWU\�ZLWK�VRPH�QRQ�WUDGHG�VHFWRUV��RU�LI�WKH

WUDGHG�SURGXFWV�DUH�QRW�SHUIHFW�VXEVWLWXWHV��WKH�SULFH�RI�GRPHVWLF�RXWSXW�FDQ�ULVH�UHODWLYH�WR�IRUHLJQ

RXWSXW��PDNLQJ�LW�SRVVLEOH�IRU�WKH�ZDJH�UDWH�WR�IDOO�OHVV�RU�HYHQ�ULVH���(YHQ�ZKHQ�IRUHLJQ�DQG�GRPHVWLF

FDSLWDO�DUH�SHUIHFW�VXEVWLWXWHV��PRUH�RI��WKH�EXUGHQ�IDOOV�RQ�FDSLWDO�WKURXJK�D�UHGXFWLRQ�LQ�SXUFKDVLQJ

SRZHU�ZKHQ�WKH�GRPHVWLF�HFRQRP\�LV�ODUJH���*UDYHOOH��������VKRZHG�WKDW�LQ�D�VLPSOH�WZR�FRXQWU\

PRGHO�� HLWKHU� ORZ� SURGXFW� VXEVWLWXWLRQ� HODVWLFLWLHV� RU� ORZ� VXEVWLWXWDELOLW\� EHWZHHQ� IRUHLJQ� DQG

GRPHVWLF�FDSLWDO�KROGLQJV�FDQ�OHDG�WR�PRVW�RI�WKH�WD[�EHLQJ�ERUQH�E\�FDSLWDO�

:KHWKHU�WKH�SUHGLFWLRQV�IURP�DQ�LQWHUPHGLDWH�PRGHO�DUH�FORVHU�WR�WKRVH�RI�WKH�VLPSOLVWLF

FORVHG�HFRQRP\�PRGHO�RU�WKH�VLPSOLVWLF�RSHQ�HFRQRP\�GLVFXVVHG�DERYH�UHTXLUHV�XVLQJ�D�GHWDLOHG

FRPSXWDEOH�JHQHUDO�HTXLOLEULXP�PRGHO�WKDW�LQFRUSRUDWHV�IDFWRUV��L����LL��DQG��LLL��QRWHG�DERYH���7KLV
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W\SH�RI�PRGHO�LV�GHYHORSHG�LQ�WKLV�QH[W�VHFWLRQ���7KH�VXEVHTXHQW�VHFWLRQ�FRQVLGHUV�DGGLWLRQDO�PRGHO

HQKDQFHPHQWV�DQG�H[SHULPHQWV���7KLV�KHOSV�WR�UHFRQFLOH�PDQ\�RI�WKH�GLVSDUDWH�ILQGLQJV�RI�0XWWL�DQG

*UXEHUW���������*UDYHOOH���������DQG�+DUEHUJHU��������

,,,���7KH�%DVLF�0RGHO

7KH�EDVLF�PRGHO�VWUXFWXUH�XVHG�LQ�WKLV�VWXG\�LV�SDWWHUQHG�DIWHU�WKH�RQH�XVHG�LQ�+DUEHUJHU

�������DQG�LV�VLPLODU�WR�WKH�VWDQGDUG�+DUEHUJHU�PRGHO�DV�SUHVHQWHG�LQ�������ZLWK�WZR�H[FHSWLRQV�

:KLOH�WKH������PRGHO�KDG�WZR�VHFWRUV&D�FRUSRUDWH�DQG�QRQ�FRUSRUDWH�VHFWRU&WKLV�PRGHO�KDV�IRXU

VHFWRUV���6HFWRU���LV�WKH�WUDGHG�FRUSRUDWH�VHFWRU�FRQVLVWLQJ�PDLQO\�RI�PDQXIDFWXULQJ���6HFWRU���LV�WKH

WUDGHG�QRQ�FRUSRUDWH�VHFWRU�FRQVLVWLQJ�PDLQO\�RI�DJULFXOWXUH���6HFWRU���LV��WKH�QRQ�WUDGHG�FRUSRUDWH

VHFWRU�FRQVLVWLQJ�PDLQO\�RI�VHUYLFHV�DQG�XWLOLWLHV���6HFWRU���LV�WKH�QRQ�WUDGHG�QRQ�FRUSRUDWH�VHFWRU

FRQVLVWLQJ�PDLQO\�RI�YRFDWLRQDO�EXVLQHVVHV�DQG�VHUYLFHV���6HFRQGO\��DV�ZLWK�0XWWL�DQG�*UXEHUW�������

DQG�*UDYHOOH���������D�PLUURU�IRUHLJQ�HFRQRP\�LV�FUHDWHG�WR�DOORZ�WUDGH�DQG�WKH�IORZ�RI�FDSLWDO�DQG

D�JHQHUDO�HTXLOLEULXP�VROXWLRQ�

7KH�WUDGHG�QRQ�FRUSRUDWH�VHFWRU����DJULFXOWXUH��HPSOR\V�ODQG��DORQJ�ZLWK�ODERU�DQG�FDSLWDO�

DV�DQ�LQSXW���$V�LQ�WKH�FDVH�RI�+DUEHUJHU���������LQFOXGLQJ�ODQG�DOORZV�IRU�SHUIHFW�VXEVWLWXWDELOLW\�LQ

DJULFXOWXUDO�SURGXFWV�HYHQ�ZKHQ�ZH�FRQVLGHU�SHUIHFW�VXEVWLWXWDELOLW\�LQ�WUDGHG�FRUSRUDWH�SURGXFWV�

DQ�HIIHFW�WKDW�ZRXOG�QRW�EH�SRVVLEOH�ZLWKRXW�ODQG��6LQFH�SHUIHFW�SURGXFW�VXEVWLWXWLRQ�LQ�WKH�WUDGHG

FRUSRUDWH�JRRG�LQ�VHFWRU���ZLOO�LPSO\�D�XQLTXH�UHODWLRQVKLS��EHWZHHQ�WKH�ZDJH�UDWHV�DQG�UDWHV�RI

UHWXUQ�� WKH� ODQG� UHQW� FDQ� DGMXVW� WR� DOORZ� FRQVLVWHQF\� EHWZHHQ� WKDW� UHODWLRQVKLS� DQG� SHUIHFW

VXEVWLWXWDELOLW\�RI�DJULFXOWXUDO�SURGXFWV�

7KH�FRUSRUDWH�WD[�LV�DVVXPHG�WR�EH�LPSRVHG�RQ�WKH�EDVLV�RI�ORFDWLRQ��D�WHUULWRULDO�WD[��UDWKHU
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WKDQ�RZQHUVKLS�RI�FDSLWDO��D�UHVLGHQFH�EDVHG�WD[����7KLV�DVVXPSWLRQ�ZLOO�WHQG�WR�VOLJKWO\�ELDV�RXU

UHVXOWV�DJDLQVW�RXU�PDLQ�FRQFOXVLRQ�WKDW�FDSLWDO�WHQGV�WR�EHDU�WKH�EXUGHQ�RI�WKH�FRUSRUDWH�WD[���:LWK

D�UHVLGHQFH�EDVHG�WD[��WKH�WD[�LV�LPSRVHG�UHJDUGOHVV�RI�WKH�ORFDWLRQ�RI�FDSLWDO��DQG�WKH�WD[�WHQGV�WR

IDOO�PRUH�KHDYLO\�RQ�GRPHVWLF�FDSLWDO���:KLOH�VRPH�FRXQWULHV�LPSRVH�FRUSRUDWH�WD[HV�VROHO\�RQ�D

WHUULWRULDO�EDVLV��WKH�8�6��QRPLQDOO\�WD[HV�FDSLWDO�ORFDWHG�DEURDG��EXW�DOORZV�D�FUHGLW�DJDLQVW�WD[�IRU

IRUHLJQ�WD[HV�SDLG���+RZHYHU��WKHUH�DUH�PDQ\�ZD\V�IRU�FRUSRUDWLRQV�WR�DYRLG�RU�UHGXFH�WKLV�WD[�RQ

FDSLWDO�LQYHVWHG�DEURDG���)LUPV�DUH�DEOH�WR�DYRLG�RU�UHGXFH�WKLV�WD[�E\�UHLQYHVWLQJ�SURILWV�DEURDG�DQG

E\�DYHUDJLQJ�IRUHLJQ�WD[�FUHGLWV�DFURVV�KLJK�DQG�ORZ�WD[�MXULVGLFWLRQV���$QG�ZKLOH�LW�LV�QRW�FXUUHQWO\

FRPPRQSODFH��LQGLYLGXDO�LQYHVWRUV�FRXOG�DOVR�LQYHVW�WKHLU�IXQGV�GLUHFWO\�LQ�IRUHLJQ�FRUSRUDWLRQV���,Q

SUDFWLFH��RQO\�QHJOLJLEOH�DPRXQWV�RI�FRUSRUDWH�WD[�DUH�LPSRVHG�RQ�IRUHLJQ�HDUQLQJV�RI�8�6��RZQHG

FDSLWDO�� �+HQFH�� WKH�H[SORUDWLRQ�RI� WKH�HIIHFWV�RI�D�SXUH� WHUULWRULDO� WD[�DUH�KLJKO\�UHOHYDQW� WR� WKH

LQFLGHQFH�RI�WKH�8�6��FRUSRUDWH�LQFRPH�WD[��DV�ZHOO�DV�WR�WD[HV�LPSRVHG�RQ�D�WHUULWRULDO�EDVLV�E\�RWKHU

FRXQWULHV���7D[HV�LPSRVHG�DW�WKH�LQGLYLGXDO�OHYHO��QRW�FRQVLGHUHG�KHUH��DUH�ODUJHO\�UHVLGHQFH�EDVHG�

7KH�PRGHO�LJQRUHV�WKH�HIIHFW�RI�WKH�FRUSRUDWH�WD[�RQ�GHEW�ILQDQFHG�FDSLWDO���7KLV�DOVR�WHQGV�WR�ELDV

RXU�UHVXOWV�DJDLQVW�RXU�FHQWUDO�FRQFOXVLRQ�WKDW�FDSLWDO�EHDUV�WKH�FRUSRUDWH�WD[��DQ�LVVXH�WKDW�ZLOO�EH

UHWXUQHG�WR�LQ�WKH�FRQFOXVLRQ�

&RQVXPHUV

&RQVXPHUV�PD[LPL]H�D�QHVWHG�&(6��XWLOLW\�IXQFWLRQ�
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VXEMHFW�WR�D�EXGJHW�FRQVWUDLQW�
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��LV�WKH�SURGXFW�VXEVWLWXWLRQ�HODVWLFLW\�EHWZHHQ�KRPH�DQG�LPSRUW�FRQVXPSWLRQ�RI�JRRG���DQG�J�LV�WKH

SURGXFW�VXEVWLWXWLRQ�HODVWLFLW\�EHWZHHQ�WKH�IRXU�EDVLF�JRRGV���F�LV�GRPHVWLF�FRQVXPSWLRQ��[�LV�H[SRUWV�

S�LV�SULFH��T�LV�RXWSXW��U�LV�WKH�DIWHU�WD[�UDWH�RI�UHWXUQ�DQG� �LV�FDSLWDO�H[SRUWV���L���^���`�LV�WKH�.
L

FRXQWU\�LQGH[��ZKHUH���LV�WKH�8QLWHG�6WDWHV�DQG���LV�WKH��UHVW�RI�WKH�ZRUOG��FRXQWU\���7KH�QRWDWLRQ

��L��VWDQGV�IRU�WKH�FRXQWU\�WKDW�LV�QRW�L����M���^�������`�LV�WKH�VHFWRU�LQGH[�IRU�WKH�VHFWRUV�GHVFULEHG

HDUOLHU���1RWLFH�WKDW�ZKLOH�VHFWRU���WUDGHG�FRUSRUDWH�JRRGV�PD\�EH�LPSHUIHFWO\�VXEVWLWXWDEOH��WUDGHG

QRQ�FRUSRUDWH�VHFWRU���JRRGV��DJULFXOWXUH��DUH�DVVXPHG�WR�EH�SHUIHFWO\�VXEVWLWXWDEOH���)LUVW�RUGHU

FRQGLWLRQV�DUH�JLYHQ�LQ�7DEOH��D���$�YDULDEOH�OLVW�LV�JLYHQ�LQ�7DEOH��E�DQG�SDUDPHWHU�GHILQLWLRQV�DQG

YDOXHV�DUH�JLYHQ�LQ�7DEOH��F���6LQFH�WKH�HQWLUH�HFRQRP\�LV�UHSUHVHQWHG�E\�D�VLQJOH�XWLOLW\�IXQFWLRQ�

WD[�UHYHQXHV�DUH�VSHQW�LQ�WKH�VDPH�PDQQHU�DV�SULYDWH�LQFRPHV���:LWK�IL[HG�ODERU�DQG�RZQHG�FDSLWDO�

WKLV�DVVXPSWLRQ�LV�HTXLYDOHQW��IRU�SXUSRVHV�RI�GHWHUPLQLQJ�SULFHV�DQG�TXDQWLWLHV��WR�UHEDWLQJ�UHYHQXHV

RQ�D�OXPS�VXP�EDVLV��VLQFH�D�GROODU�LQ�SULYDWH�KDQGV�ZLOO�EH�VSHQW�WKH�VDPH�ZD\�DV�D�GROODU�LQ�SXEOLF

KDQGV�

)LUPV

)LUPV�LQ�VHFWRUV�������DQG���PD[LPL]H�SURILWV��$�
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VXEMHFW�WR�D�WHFKQRORJ\�FRQVWUDLQW��D�&(6�SURGXFWLRQ�IXQFWLRQ��
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ZKHUH�Z�LV�WKH�ZDJH�UDWH��-�LV�WKH�WD[�UDWH���O�LV�ODERU��N�LV�FDSLWDO��DQG�)�LV�WKH�IDFWRU�VXEVWLWXWLRQ

HODVWLFLW\�

)LUPV�LQ�VHFWRU���DOVR�PD[LPL]H�SURILWV�
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ZKHUH �LV�ODQG�UHQW�DQG� �LV�WKH�IL[HG�DPRXQW�RI�ODQG�DYDLODEOH�8
L

�)

3RUWIROLRV

,QYHVWRUV�DOORFDWH�D�IL[HG�DPRXQW�RI�FDSLWDO�EHWZHHQ�GRPHVWLF�XVH�DQG�H[SRUW��DFFRUGLQJ�WR

D�SRUWIROLR�DOORFDWLRQ�IXQFWLRQ�
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ZKHUH� �LV�WKH�FDSLWDO�VWRFN�RZQHG�E\�FRXQWU\�L�����LV�WKH�SRUWIROLR�VXEVWLWXWLRQ�HODVWLFLW\��ZKLFK�LV�.
L

WKH�SHUFHQWDJH�FKDQJH�LQ�WKH�UDWLR�RI�GRPHVWLF�WR�IRUHLJQ�KROGLQJV�GLYLGHG�E\�WKH�SHUFHQWDJH�FKDQJH

LQ�WKH�UDWLR�RI�GRPHVWLF�WR�IRUHLJQ�UDWHV�RI�UHWXUQ�

3ULFHV

7KH�SULFH�LQ�VHFWRU���LV�HTXDO�LQ�ERWK�FRXQWULHV�GXH�WR�SHUIHFW�VXEVWLWXWDELOLW\���:H�WDNH�WKH
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VHFWRU���SULFH�DV�WKH�QXPHUDLUH�

����������������������������������������������������������������������S��� �� �S���� ��

:KHQ�HVWLPDWLQJ�LQFLGHQFH��WKH�QHZ�IDFWRU�SULFHV�DUH�GLYLGHG�E\�D�/DVSH\UHV�FRQVXPSWLRQ�

ZHLJKWHG�SULFH�LQGH[�LQ�RUGHU�WR�HVWLPDWH�UHDO�YDOXHV���$�3DDVFKH�LQGH[�SURGXFHV�VLPLODU�UHVXOWV���7KH

YDOXHV�LQ� �UHSUHVHQW�WKH�LQLWLDO�FDOLEUDWHG�ZHLJKWV��#�
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7KHVH� HTXDWLRQV� VHW� GRPHVWLF� FRQVXPSWLRQ� DQG� H[SRUWV� RI� WKH� WUDGHG� JRRG� �� HTXDO� WR� RXWSXW�

ZRUOGZLGH�SURGXFWLRQ�RI�WKH�WUDGHG�JRRG���HTXDO�WR�ZRUOGZLGH�FRQVXPSWLRQ��DQG�FRQVXPSWLRQ�HTXDO

WR�RXWSXW�LQ�WKH�QRQWUDGHG�JRRGV�

7KHUH�DUH�DOVR�IDFWRU�FRQVWUDLQW�HTXDWLRQV�
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7KHVH�HTXDWLRQV�VXP�WRWDO�ODERU�XVHG�LQ�WKH�IRXU�LQGXVWULHV�LQ�HDFK�FRXQWU\�WR�D�IL[HG�ODERU

VXSSO\�DQG�VHW�WRWDO�FDSLWDO�XVHG�LQ�WKH�IRXU�LQGXVWULHV�LQ�HDFK�FRXQWU\�WR�WKH�IL[HG�DPRXQW�RI�FDSLWDO

RZQHG�PLQXV�FDSLWDO�H[SRUWHG�SOXV�FDSLWDO�LPSRUWHG�

)LUVW�2UGHU�&RQGLWLRQV

,Q�DGGLWLRQ�WR�WKHVH�HTXDWLRQV��WKHUH�DUH�VHYHUDO�HTXDWLRQV�WKDW�DUH�GHULYHG�IURP�WKH�XWLOLW\�DQG

SURGXFWLRQ�IXQFWLRQV��OLVWHG�LQ�7DEOH��D���(TXDWLRQV��7�������7����DUH�FRQVXPSWLRQ�GHPDQG�HTXDWLRQV

WKDW�DUH�GHULYHG�IURP�WKH�ILUVW�RUGHU�FRQGLWLRQV�RI�WKH�XWLOLW\�IXQFWLRQ�DQG��WKH�EXGJHW�FRQVWUDLQW�

(TXDWLRQV��7����DQG��7����DUH�WKH�ILUVW�RUGHU�FRQGLWLRQV�RI�WKH�SURILW�PD[LPL]DWLRQ�IRU�VHFWRUV�����

DQG����HTXDWLRQ��7����UHODWHV�RXWSXW�DQG�IDFWRU�SULFHV�DQG�LV�GHULYHG�E\�VXEVWLWXWLQJ�WKHVH�ILUVW�RUGHU

FRQGLWLRQV�LQWR�WKH�SURGXFWLRQ�IXQFWLRQ���(TXDWLRQV��7����WKURXJK��7�����DUH�VLPLODU�HTXDWLRQV�IRU

VHFWRU����DQG�HTXDWLRQ��7�����UHODWHV�ODQG�UHQW�LQ�VHFWRU���WR�WKH�RWKHU�IDFWRU�SULFHV�JLYHQ�WKH�HTXDOLW\

RI�SULFHV�LQ�VHFWRU���DQG�WKH�SULFH�HTXDWLRQV�

&DOLEUDWLRQ�DQG�0RGHO�6ROXWLRQ

7KH�HQWLUH�SURJUDPPLQJ�SUREOHP�LQFOXGHV�DERXW����QRQ�OLQHDU�HTXDWLRQV�DQG�DUH�RXWOLQHG

SDUVLPRQLRXVO\�DERYH���7KH�HTXDWLRQV�XVHG�LQ�VROYLQJ�WKH�PRGHO�DUH�WKH�ILUVW�RUGHU�FRQGLWLRQV�DQG

SULFH� UHODWLRQVKLSV� LQ� 7DEOH� �D�� DORQJ�ZLWK� WKH� SRUWIROLR� HTXDWLRQ� LQ� ������ WKH�PDUNHW� FOHDULQJ

HTXDWLRQV�LQ������WKURXJK�������DQG�WKH�GRPHVWLF�EXGJHW�FRQVWUDLQW�LQ�HTXDWLRQ������WKH�IRUHLJQ�EXGJHW

FRQVWUDLQW�LV�UHGXQGDQW����2QFH�WKH�HVWLPDWHG�IDFWRU�UHWXUQV�DUH�REWDLQHG��WKH\�DUH�GLYLGHG�E\�WKH

UHOHYDQW�FRQVXPSWLRQ�SULFH�LQGH[�LQ�HTXDWLRQ������WR�REWDLQ�UHDO�SXUFKDVLQJ�SRZHU�YDOXHV�

7KH�QXPHULFDO�FDOFXODWLRQV�LQYROYH�WKUHH�VWDJHV��FDOLEUDWLRQ��VLPXODWLRQ��DQG�YHULILFDWLRQ�
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7DEOH��E 9DULDEOH�'HILQLWLRQV

9DULDEOH 'HILQLWLRQ

&RQVXPSWLRQ�RI�JRRG�M�LQ�FRXQWU\�L��DQG�QHW�H[SRUWV�IRU�M� ���F
�L�M

Total consumption expenditures in country i&
L

Fixed factor (land) in country i�)
L

Capital stock in sector producing good j in country iN
L�M

Total capital stock in country i.
L

Capital stock export by country i�.
L

Capital stock owned by country i�.
L

Labor supply in sector producing good j in country iO
L�M

Total labor supply of country i�/
L

Net exports of good 2 by country 1Q[
�

Price of good j produced in country iS
L�M

Price of capital produced goods faced by country i�3
L

Aggregate price level in country i�3
L

Quantity of good j produced in country iT
L�M

Output of country i4
L

World output4

After-tax rate of return to capital in country iU
L

Rental rate of fixed factor in country i8
L

Wage rate in country iZ
L

Exports of good 1 by country i[
L



7DEOH��F 3DUDPHWHU�'HVFULSWLRQV

3DUDPHWHU 'HVFULSWLRQ

%HQFKPDUN

� 9DOXH

3UHIHUHQFH�ZHLJKW�SODFHG�RQ�FRXQWU\�L
V�RZQ�VHFWRU���JRRG &

>�@D
L

7HFKQRORJ\��HIILFLHQF\��SDUDPHWHU�LQ�VHFWRU�SURGXFLQJ�JRRG�M &$
L

3UHIHUHQFH�ZHLJKW�SODFHG�RQ�JRRG�M���^�������` &E
LM

3UHIHUHQFH�ZHLJKW�RQ�UDWLR�RI�GRPHVWLF�WR�IRUHLJQ�SRUWIROLR�VKDUHV &G
ML

6XEVWLWXWLRQ�HODVWLFLW\�EHWZHHQ�EDVLF�JRRGV ���J

� 6XEVWLWXWLRQ�HODVWLFLW\�EHWZHHQ�GRPHVWLF�DQG�IRUHLJQ�VHFWRU��

JRRGV

���

7HFKQRORJ\�ZHLJKW�SODFHG�RQ�ODERU�LQ�VHFWRUV�����DQG�� &P
M

�
L�M

&DSLWDO�VKDUH�LQ�VHFWRU�M�LQ�FRXQWU\�L >�@

7HFKQRORJ\�ZHLJKW�SODFHG�RQ�ODERU�LQ�VHFWRU�� &Q
M�

7HFKQRORJ\�ZHLJKW�SODFHG�RQ�FDSLWDO�LQ�VHFWRU�� &Q
��

�
L

)L[HG�IDFWRU�VKDUH�LQ�VHFWRU���LQ�FRXQWU\�L >�@

7UDGH�DGMXVWHG�VL]H�RI�FRXQWU\��
V�FRQVXPSWLRQ�DV�D�PXOWLSOH�RI7
FRXQWU\��
V�FRQVXPSWLRQ��� &

�
� �&

�
	4

�
�

>�@

2XWSXW�VKDUH�LQ�VHFWRU�M�LQ�FRXQWU\�L��5
L�M

T
L�M

4
L

>�@

)DFWRU�VXEVWLWXWLRQ�HODVWLFLW\�LQ�VHFWRU�M ���)
M

&DSLWDO�VXEVWLWXWLRQ�HODVWLFLW\ ����

1RWHV� >�@ &DOLEUDWHGSDUDPHWHUV� WKHVH SDUDPHWHUV DUH FRPSXWHG HQGRJHQRXVO\ DV D SDUW RI FDOLEUDWLRQ�

>�@ 9DOXHV RI WKHVH YDULDEOHV IRU WKH LQLWLDO HFRQRP\ DUH VKRZQ LQ 7DEOH �G� 9DOXHV IRU WKHVH

YDULDEOHV PLJKW FKDQJH LQ WKH QHZ HFRQRP\ DIWHU WKH SROLF\ FKDQJH�



7DEOH��G ,QLWLDO�(FRQRP\�&DOLEUDWLRQ
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,Q�WKH�FDOLEUDWLRQ�VWDJH��YDOXHV�RI�WKH�FDOLEUDWLRQ�SDUDPHWHUV��7DEOH��F��DUH�GHULYHG�VR�WKDW�HDFK

VLPXODWLRQ�VWDUWV�ZLWK�WKH�H[DFW�VDPH�LQLWLDO�REVHUYDEOH�HFRQRP\��7DEOH��G��ZKHQ�WKH�FKRLFHV�IRU

YDULRXV�HODVWLFLWLHV�DUH�YDULHG�IURP�WKHLU�EHQFKPDUN�VHWWLQJ�� �7KLV� LV�GRQH�E\�VROYLQJ� WKH�VHW�RI

HTXDWLRQV�VKRZQ�DERYH�IRU�D�XQLTXH�UHSUHVHQWDWLRQ�RI�WKH�FDOLEUDWLRQ�SDUDPHWHUV���7KH�8�6��DFFRXQWV

IRU����SHUFHQW�RI�RXWSXW�DQG�FDSLWDO���'DWD�RQ�WKH�DOORFDWLRQ�RI�RXWSXW�DQG�IDFWRU�LQFRPHV�DUH�GHULYHG

IURP�*UDYHOOH�DQG�.RWOLNRII��������DQG�GDWD�RQ�LPSRUWV�DQG�H[SRUWV�DQG�FDSLWDO�IORZV�DUH�WDNHQ�IURP

*UDYHOOH� ��������ZLWK� LPSRUW� DQG� H[SRUW� VKDUHV� DFURVV� VHFWRUV� WDNHQ� IURP� WKH� QDWLRQDO� LQFRPH

DFFRXQWV���$GGLWLRQDO�FKDUDFWHULVWLFV�RI�WKH�LQLWLDO�HFRQRP\�DUH�VKRZQ�LQ�7DEOH��G�

7KH�VLPXODWLRQ�VWDJH�VROYHV�IRU�WKH�QHZ�HFRQRP\�DIWHU�WKH�FRUSRUDWH�WD[�LV�LQFUHDVHG�WR�WHQ

SHUFHQW��WKH�H[DFW�YDOXH�RI�WKH�WD[�LQFUHDVH�LV�TXDQWLWDWLYHO\�XQLPSRUWDQW����7KH�PRGHO�LV�VROYHG�YLD

*DXVV�6HLGHO�LWHUDWLRQ��DQ�LQLWLDO�JXHVV�LV�PDGH�IRU�WZR�VHWV�RI�IDFWRU�SULFHV��Z
L
�DQG�U

L
���WKH�UHVW�RI

TXDQWLWLHV�DQG�SULFHV�DUH�GHULYHG�IURP�WKH�UHVWULFWLRQV�VKRZQ�DERYH�LQ�WKH�WH[W�DQG�7DEOH��D��DQG�WKH

IDFWRU�SULFHV�DUH�XSGDWHG�IURP�WKH�PDUNHW�FOHDULQJ�FRQGLWLRQV��WKH�SURFHVV�FRQWLQXHV�XQWLO�WKH�IDFWRU

SULFHV�FRQYHUJH�ZLWKLQ�D�VPDOO�WKUHVKROG�

7KH�YHULILFDWLRQ�VWDJH�LQYROYHV�WKUHH�VWHSV���)LUVW��E\�:DOUDV�/DZ��WKH�FRPSOHWH�VHW�RI�PDUNHW

HTXDWLRQV�FRQWDLQV�D�UHGXQGDQW�HTXDWLRQ�ZKLFK�FDQ�EH�XVHG�WR�FKHFN�WKH�VROXWLRQV��EXW�WKLV�FKHFN�ZLOO

QRW�GHWHFW�VRPH�W\SHV�RI�SURJUDPPLQJ�PLVWDNHV���,Q�RXU�VHFRQG�VWHS��RQH�RI�WKH�DXWKRUV��QRW�WKH�PDLQ

SURJUDPPHU��UHW\SHG�DOO�RI�WKH�HTXDWLRQV�LQ�D�VSUHDGVKHHW�DQG�FKHFNHG�WR�PDNH�VXUH�WKDW�DOO�RI�WKH

HTXDOLWLHV�LQ�WKH�UHVWULFWLRQV�KROG�IRU�JLYHQ�YDOXHV�RI�WKH�GHHS�SDUDPHWHUV�IURP�WKH�FDOLEUDWLRQ�VWDJH

DQG�HTXLOLEULXP�YDOXHV�IURP�WKH�VLPXODWLRQ�VWDJH���7KLUG��WKH�SURJUDP�LV�H[HFXWHG�IRU�FDVHV�LQ�ZKLFK

WKH�DQVZHU�LV�NQRZQ�D�SULRUL�RQ�WKHRUHWLFDO�JURXQGV��H�J����� ��� ������
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,9��,QFLGHQFH�LQ�WKH�%DVLF�0RGHO

7KH�UHVXOWV�GHSHQG�RQ�IRXU�HODVWLFLWLHV��WKH�SURGXFW�VXEVWLWXWLRQ�HODVWLFLW\�EHWZHHQ�WKH�WUDGHG

FRUSRUDWH� GRPHVWLF� DQG� IRUHLJQ� JRRG� ����� WKH� SRUWIROLR� VXEVWLWXWLRQ� HODVWLFLW\� ����� WKH� IDFWRU

VXEVWLWXWLRQ�HODVWLFLW\��)���DQG�WKH�HODVWLFLW\�EHWZHHQ�WKH�IRXU�EDVLF�W\SHV�RI�SURGXFWV��J����,Q�WKH

GRPHVWLF�+DUEHUJHU�PRGHO�� VHWWLQJ� WKH� IDFWRU� VXEVWLWXWLRQ�HODVWLFLW\� �)�� DQG� WKH�JHQHUDO�SURGXFW

VXEVWLWXWLRQ�HODVWLFLW\��J��WR�WKH�VDPH�YDOXH�UHVXOWV�LQ�WKH�EXUGHQ�IDOOLQJ�RQO\�RQ�FDSLWDO��DQG�WKLV�UHVXOW

KROGV�IRU�ODUJH�WD[�FKDQJHV�ZKHQ�WKHVH�HODVWLFLWLHV�DUH�XQLWDU\���:H��KRZHYHU��DUH�PRGHOLQJ�WKH�8�6�

DV�D�ODUJH�RSHQ�HFRQRP\�LQ�D�ZRUOG�ZLWK�LPSHUIHFW�SURGXFW�DQG�FDSLWDO�PDUNHWV���)LJXUH���VKRZV�WKH

IUDFWLRQ�RI� WKH� WD[� WKDW� IDOOV�RQ� ODERU��ZLWK� WKHVH�XQLWDU\�HODVWLFLWLHV��DV� WKH�SURGXFW�VXEVWLWXWLRQ

HODVWLFLW\�EHWZHHQ�IRUHLJQ�DQG�GRPHVWLF�WUDGHG�JRRGV�����DQG�WKH�SRUWIROLR�VXEVWLWXWLRQ�����YDU\�

2XU�PRGHO�DOVR�LQGLFDWHV�WKDW�D�VPDOO��EXW�QRW�QHJOLJLEOH��VKDUH�RI�WKH�EXUGHQ�FDQ�IDOO�RQ�IRUHLJQ

IDFWRUV�RI�SURGXFWLRQ��DQG�WKDW�IRUHLJQ�ODERU�JDLQV��ZKLOH�IRUHLJQ�FDSLWDO�VXIIHUV�D�EXUGHQ���7KHVH

UHVXOWV�DUH�VKRZQ�IRU�VHOHFWHG�YDOXHV�RI���DQG���LQ�7DEOH������1RWH�WKDW�WKH�VXP�RI�WKH�EXUGHQ�LV�RYHU

����SHUFHQW�EHFDXVH�RI�WKH�H[FHVV�EXUGHQ�GXH�WR�WKH�GLVWRUWLRQV�LQWURGXFHG�E\�WKH�WD[����:KHQ�ERWK

HODVWLFLWLHV�DSSURDFK������GRPHVWLFDOO\�RZQHG�FDSLWDO�EHDUV����SHUFHQW�RI�WKH�WD[��IRUHLJQ�FDSLWDO

EHDUV����SHUFHQW�RI� WKH�EXUGHQ�� DQG� IRUHLJQ� ODERU�JDLQV����SHUFHQW�RI� WKH� WD[�� �%HFDXVH�RI� WKH

VPDOOQHVV�RI�WKH�DJULFXOWXUDO�VHFWRU��ODQG�UHQWV�JDLQ�RU�ORVH�RQO\�D�IUDFWLRQ�RI�WKH�WD[���1RWH�WKH�VKDUHV

ERUQH�E\�FDSLWDO�DQG�ODERU�LQ�WKH�GRPHVWLF�HFRQRP\�ZKHQ�ERWK�HODVWLFLWLHV�DUH�KLJK�DUH�URXJKO\

FRQVLVWHQW�ZLWK�WKH�DOORFDWLRQV�H[SHFWHG�GXH�WR�WKH�VKDUHV�RI�WRWDO�ZRUOG�RXWSXW�ZKLFK�LV�FRQVLVWHQW

ZLWK�.RWOLNRII�DQG�6XPPHUV�����������7KH�EXUGHQ�LV�PHDVXUHG�ZLWK�UHVSHFW�WR�GRPHVWLFDOO\�RZQHG

FDSLWDO&QRW�GRPHVWLFDOO\�ORFDWHG�FDSLWDO&ZKLFK�DIIHFWV�WKH�UHVXOWV�VOLJKWO\��DOVR��WKH�WD[�FKDQJH�LV

QRW� DUELWUDULO\� VPDOO��� � (LWKHU� D� ORZ� SURGXFW� VXEVWLWXWLRQ� HODVWLFLW\� RU� D� ORZ� IDFWRU� VXEVWLWXWLRQ

HODVWLFLW\�ZLOO�VKLIW�PRVW�RI�WKH�EXUGHQ�WR�GRPHVWLF�FDSLWDO�DQG�DZD\�IURP�GRPHVWLF�ODERU�
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&DSLWDO 6XEVWLWXWLRQ (ODVWLFLW\� �
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)LJXUH��

7KH�,QFLGHQFH�RQ�/DERU�RI�,QFUHDVLQJ�WKH�&RUSRUDWH�,QFRPH�7D[�E\����3HUFHQWDJH�3RLQWV

DV�D�)XQFWLRQ�RI�WKH�6XEVWLWXWLRQ�(ODVWLFLW\�%HWZHHQ�'RPHVWLF�DQG�)RUHLJQ�3URGXFWV�����DQG

%HWZHHQ�'RPHVWLF�DQG�)RUHLJQ�&DSLWDO����

��3HUFHQW�

1RWH� $VVXPHV IDFWRU VXEVWLWXWLRQ HODVWLFLWLHV �)L�M� DQG WKH JHQHUDO SURGXFW VXEVWLWXWLRQ HODVWLFLW\ �J� DUH XQLWDU\�
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:KDW�YDOXHV�IRU�WKH�SURGXFW�DQG�SRUWIROLR�HODVWLFLWLHV�DUH�OLNHO\�WR�EH�UHOHYDQW"���&RQVLGHU�ILUVW

WKH�WUDGHG�SURGXFW�VXEVWLWXWLRQ�HODVWLFLW\�������*RXOGHU��6KRYHQ�DQG�:KDOOH\��������DQG�%DOODUG

)XOOHUWRQ��6KRYHQ�DQG�:KDOOH\��������XVHG�D�FHQWUDO�LPSRUW�VXEVWLWXWLRQ�HODVWLFLW\�RI�������*RXOGHU

UHSRUWHG�VHQVLWLYLW\�UHVXOWV��ZLWK�D�UDQJH�EHWZHHQ�����DQG�����0XWWL�DQG�*UXEHUW��������XVHG�D�SURGXFW

VXEVWLWXWLRQ�HODVWLFLW\�RI����DW�WKH�KLJK�HQG�RI�WKLV�UDQJH�

(YLGHQFH�RQ�FDSLWDO�PRELOLW\�IRU�HTXLW\�FDSLWDO�RU�IRU�WRWDO�FDSLWDO�GRHV�QRW��JHQHUDOO\�VXJJHVW

H[WUHPH� HODVWLFLWLHV� HLWKHU�� � :H� KDYH� DOUHDG\� QRWHG� WKH� )HOGVWHLQ� DQG� +RULRND� ������� UHVXOWV

VXJJHVWLQJ�WKH�OLPLWV�RQ�FDSLWDO�PRELOLW\�EDVHG�RQ�WKH�UHODWLRQVKLS�EHWZHHQ�VDYLQJV�DQG�LQYHVWPHQW

DFURVV�FRXQWULHV���*RUGRQ�DQG�%RYHQEHUJ��������VXJJHVW�RWKHU�IDFWRUV�WKDW�LQGLFDWH�D�OLPLWHG�PRELOLW\

RI�FDSLWDO��WKH�SUHVHQFH�RI�LQWHUHVW�UDWH�GLIIHUHQWLDOV�DQG�RI�KHDY\�VSHFLDOL]DWLRQ�LQ�GRPHVWLF�VHFXULWLHV

LQ� LQGLYLGXDO� SRUWIROLRV�� � 6RPH� DUWLFOHV� KDYH� DOVR� H[SORUHG� WKH� IORZ�RI� SK\VLFDO� LQYHVWPHQW� E\

PXOWLQDWLRQDO�FRUSRUDWLRQV���$OWVKXOHU��*UXEHUW�DQG�1HZORQ��������ILQG�HODVWLFLWLHV�RI�EHWZHHQ���DQG

���GHSHQGLQJ�RQ�PRGHO�VSHFLILFDWLRQ��WKHVH�QXPEHUV�ZHUH�KLJKHU�WKDQ�HDUOLHU�ILQGLQJV�E\�*UXEHUW�DQG

0XWWL��������RI�DQ�HODVWLFLW\�DURXQG�����7KH�YDOXHV�FDOFXODWHG�E\�$OWVKXOHU��*UXEHUW�DQG�1HZORQ�DUH

VLPLODU�WR�WKRVH�RI�+LQHV�DQG�5LFH��������IRU�8��6��LQYHVWPHQW�LQ�IRUHLJQ�WD[�KDYHQV����7KHUH�LV�DOVR

D�OLWHUDWXUH�RQ�WKH�UHVSRQVLYHQHVV�RI�IRUHLJQ�GLUHFW�LQYHVWPHQW�LQ�WKH�8�6��WR�WKH�8�6��WD[�UDWH�ZKLFK

JHQHUDOO\�IRXQG�LPSHUIHFW�VXEVWLWXWLRQ��VHH�6OHPURG��������IRU�D�VXUYH\����6OHPURG
V��������RZQ

ZRUN�UHSRUWHG�DQ�HODVWLFLW\�IRU�IRUHLJQ�GLUHFW�LQYHVWPHQW�LQ�WKH�8�6��RI�WKH�VDPH�JHQHUDO�PDJQLWXGH

DV�WKH�UHFHQW�HVWLPDWHV�RI�RXWERXQG�LQYHVWPHQW��RI������$XHUEDFK�DQG�+DVVHWW��������UHSRUW�QR�VKLIW

LQ�WKH�8�6��VKDUH�RU�FRPSRVLWLRQ�RI�RXWERXQG�LQYHVWPHQW�IROORZLQJ�WKH�H[WHQVLYH�UHYLVLRQV�LQ�WKH�7D[

5HIRUP�$FW�RI��������

7KHVH�SUHYLRXV�HPSLULFDO�HVWLPDWHV�UHVXOWV�VXJJHVW�WKDW�ZH�VKRXOG�EH�FRQVLGHULQJ�HODVWLFLWLHV
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EHORZ���IRU�ERWK���DQG���� �:LWK�HODVWLFLWLHV�RI���� ODERU�EHDUV����SHUFHQW�RI� WKH� WD[��:LWK�ERWK

HODVWLFLWLHV�DW����ODERU�EHDUV�QRQH�RI�WKH�WD[�DQG��LQ�IDFW��JDLQV���SHUFHQW���7KXV��WKLV�DQDO\VLV�VXJJHVWV

WKDW�ODERU�EHDUV�OLWWOH�RU�QRQH�RI�WKH�WD[�EXUGHQ���6LPLODUO\��ODERU�LV�OLNHO\�WR�EH�UHODWLYHO\�XQDIIHFWHG

E\�IRUHLJQ�WD[HV�RQ�FDSLWDO�LQFRPH��ZKLFK�ZLOO�SULPDULO\�DIIHFW�UHWXUQV�WR�IRUHLJQ�FDSLWDO�DQG��WR�D

OHVVHU�H[WHQW��GRPHVWLF�FDSLWDO�LQFRPH�

7KHVH�UHVXOWV� LOOXVWUDWH� WKDW� WKH� WUDGHG�SURGXFW�HODVWLFLW\� ����DQG� WKH�SRUWIROLR�VXEVWLWXWLRQ

HODVWLFLW\������VHSDUDWHO\�DQG�LQ�FRPELQDWLRQ��H[HUW�D�SRZHUIXO��HIIHFW�RQ�WKH�LQFLGHQFH�UHVXOWV���7KHVH

ILQGLQJV�VXJJHVW�WKDW��FRQWUDU\�WR�WKH�VXJJHVWLRQ�RI��+DUEHUJHU���������WKHVH�W\SH�RI�UHVXOWV�DUH�QRW

GXH�WR�LPSRVLQJ�D�JHQHUDO�FDSLWDO�LQFRPH�WD[�UDWKHU�WKDQ�D�SDUWLDO�IDFWRU�WD[�RQ�FRUSRUDWH�SURILWV�

5DWKHU� WKH\� GLIIHU� EHFDXVH� +DUEHUJHU� RQO\� FRQVLGHUV� WKH� FDVH� RI� LQILQLWH� HODVWLFLWLHV�� ZKHUH

DSSUR[LPDWHO\����SHUFHQW�RI�WKH�EXUGHQ�ZRXOG�IDOO�RQ�ODERU���0RUHRYHU��+DUEHUJHU��XVHV�WKH�FRUSRUDWH

JRRG�SULFH�DV�WKH�QXPHUDLUH�DQG�GRHV�QRW�GLUHFWO\�DFFRXQW�IRU�WKH�ORZHU�SULFHV�RI�QRQFRUSRUDWH�DQG

LPSRUWHG�FRPPRGLWLHV�LQ�PHDVXULQJ�WKH�UHDO�LQFLGHQFH�RQ�ZDJHV��WKXV�RYHUVWDWLQJ�WKDW�LQFLGHQFH�RQ

ODERU�LQFRPH�

7DEOH���VKRZV��IRU�WKH�VDPH�VHWV�RI�HODVWLFLWLHV�DV�7DEOH����WKH�VKDUH�RI�WKH�EXUGHQ�H[SRUWHG�

DQG�WKH�H[FHVV�EXUGHQ�GXH�WR�WKH�SURGXFWLRQ�GLVWRUWLRQV�LQGXFHG�E\�WKH�WD[����7KH�H[SRUWHG�EXUGHQ

LV�KLJKO\�VHQVLWLYH�WR�WKH�SURGXFW�VXEVWLWXWLRQ�HODVWLFLW\�DQG�LV�JUHDWHVW�ZKHQ�FDSLWDO�PRELOLW\�LV�KLJK

DQG�SURGXFW�VXEVWLWXWLRQ�LV�ORZ���7KH�H[SRUW�RI�VRPH�RI�WKH�WD[�LV�QRW�VXUSULVLQJ�VLQFH�WKHUH�DUH

GRZQZDUG�VORSLQJ�GHPDQG�FXUYHV�IRU�WKH�GRPHVWLF�SURGXFW��L�H���WKH�FRUSRUDWH�WD[�FDQ�EH�SDVVHG�RQ

LQ�SDUW�WR�FRQVXPHUV��VRPH�RI�ZKRP�DUH�IRUHLJQ�FRQVXPHUV��MXVW�DV�DQ�RSWLPDO�WDULII�FDQ�H[SRUW�WD[

EXUGHQV�WKURXJK�WKH�PDUNHW�SRZHU�RI�GHPDQG���
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7DEOH��

%XUGHQV�$FURVV�'LIIHUHQW�)DFWRUV

)RU�6HOHFWHG�'RPHVWLF�)RUHLJQ�3URGXFW�6XEVWLWXWLRQ�(ODVWLFLWLHV�����DQG�3RUWIROLR�(ODVWLFLWLHV����
��3HUFHQW�

������� 'RPHVWLF

/DERU

'RPHVWLF

&DSLWDO

'RPHVWLF

/DQG�5HQW

)RUHLJQ�

/DERU

)RUHLJQ

&DSLWDO

)RUHLJQ

/DQG�5HQW

���
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1RWH� $VVXPHV IDFWRU VXEVWLWXWLRQ HODVWLFLWLHV �)L�M� DQG WKH JHQHUDO SURGXFW VXEVWLWXWLRQ HODVWLFLW\ �J� DUH XQLWDU\�
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7DEOH��

%XUGHQ�([SRUWHG��([FHVV�%XUGHQ�DQG�(IIHFW�RQ�'RPHVWLF�FDSLWDO�6WRFN��IRU�6HOHFWHG��9DOXHV

�RI�WKH�'RPHVWLF�)RUHLJQ�3URGXFW�6XEVWLWXWLRQ�(ODVWLFLW\�����DQG�WKH�3RUWIROLR�(ODVWLFLW\����
��3HUFHQW�

�������������� %XUGHQ�([SRUWHG ([FHVV�%XUGHQ 3HUFHQWDJH�&KDQJH�LQ

&DSLWDO�6WRFN

�3HUFHQW�

����� �� � ����

��� �� � ����

����� �� � ����

����� � � ����

��� �� � ����

����� �� � ����

������� � � ����

����� � � ����

������� � � ����

1RWHV� �� $VVXPHV IDFWRU VXEVWLWXWLRQ HODVWLFLWLHV �)L�M� DQG WKH JHQHUDO SURGXFW VXEVWLWXWLRQ HODVWLFLW\ �J� DUH XQLWDU\�

�� ([FHVV EXUGHQ LQGHSHQGHQWO\ DQG H[DFWO\ FDOFXODWHG E\ GLYLGLQJ WKH WRWDO HTXLYDOHQW YDULDWLRQ �KRPH DQG

IRUHLJQ� RI WKH WD[ FKDQJH E\ WKH WD[ UHYHQXH� )RU WKH EDVLF PRGHO� PHDVXULQJ H[FHVV EXUGHQ DV WKH VXP

RI EXUGHQV OHVV WKH WD[ JHQHUDWHV VOLJKWO\ ODUJHU YDOXHV IRU WKH /DVSH\UHV SULFH LQGH[ DQG VOLJKWO\ VPDOOHU

YDOXHV IRU WKH 3DDVFKH LQGH[�
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� 9��6HQVLWLYLW\�WR�$OWHUQDWLYH�6SHFLILFDWLRQV�DQG�(ODVWLFLWLHV�

'HVSLWH�LWV�FRPSOH[LW\��WKH�EDVLF�PRGHO�LQ�WKH�SUHYLRXV�VHFWLRQ�QRQHWKHOHVV�DEVWUDFWHG�IURP

VHYHUDO�DVSHFWV�RI�UHDOLW\���7KLV�VHFWLRQ�H[DPLQHV�ZKDW�ZH�EHOLHYH�DUH�WKH�PRVW�LPSRUWDQW�PRGHO

H[WHQVLRQV�� �:H� ILQG� WKDW� WKHVH�PRGHO�HQKDQFHPHQWV�GR�QRW�RYHUWXUQ�RXU�EDVLF� FRQFOXVLRQ� WKDW

GRPHVWLF�ODERU�EHDUV�OLWWOH��LI�DQ\��RI�WKH�FRUSRUDWH�WD[���5DWKHU�LQWHUHVWLQJO\��ZH�ILQG�WKDW�GRPHVWLF

ODERU�EHDUV�OLWWOH�RI�WKH�WD[�HYHQ�ZKHQ�WKH�EXUGHQ�IDOOV�OHVV�RQ�GRPHVWLF�FDSLWDO��WKH�WD[�EXUGHQ�LV

W\SLFDOO\� H[SRUWHG� LQ� WKHVH� FDVHV�� � 7KLV� VHFWLRQ� DOVR� FRQVLGHUV� DGGLWLRQDO� SDUDPHWHU� VHQVLWLYLW\

DQDO\VLV�� LQFOXGLQJ�PRYLQJ�DZD\� IURP�D�&REE�'RXJODV�HFRQRP\��DV�ZHOO� DV� WKH� LPSRUWDQFH�RI

JHQHUDO� YHUVXV�SDUWLDO� IDFWRU� WD[DWLRQ�� �)LQDOO\��ZH� H[DPLQH� WKH� HIIHFWV� RI� DOORZLQJ� IRU�SRVLWLYH

HFRQRPLF�JURZWK�

3URGXFHG�&DSLWDO�*RRGV

0DQ\�PRGHOV�GR�QRW�DFFRXQW�IRU�WKH�SURGXFWLRQ�FRVWV�RI�FDSLWDO�JRRGV��WZR�H[FHSWLRQV�DUH�

$XHUEDFK��������DQG�*UDYHOOH�DQG�.RWOLNRII����������2QH�RI�WKH�VHYHUDO�LPSRUWDQW�FRQWULEXWLRQV�RI

0XWWL�DQG�*UXEHUW��������ZDV�WKHLU�LQFOXVLRQ�RI�SURGXFHG�FDSLWDO�JRRGV�LQ�DQ�RSHQ�HFRQRP\�WD[

LQFLGHQFH�PRGHO���7KHLU�VWXG\�IRFXVHG��LQ�ODUJH�SDUW��RQ�VKRZLQJ�WKH�GLIIHUHQWLDO�HIIHFWV�RI�D�WHUULWRULDO

YHUVXV� D� UHVLGHQFH�EDVHG� WD[�� DQG� KRZ� WKH� VXEVWLWXWDELOLW\� RI� LQYHVWPHQWV� EHWZHHQ� IRUHLJQ� DQG

GRPHVWLF�XVH�DQG�WKH�VDYLQJV�HODVWLFLW\�DIIHFWHG�WKH�EXUGHQ�RI�D�WD[�RQ�FDSLWDO���%XW�WKHLU�UHVXOWV�DOVR

GHPRQVWUDWH�WKH�LPSRUWDQFH�RI�KRZ�DOORZLQJ�IRU�SURGXFHG�FDSLWDO�JRRGV�FRXOG�OLPLW�WKH�LQFLGHQFH

IDOOLQJ�RQ�GRPHVWLF�FDSLWDO���6LQFH�WKH\��KRZHYHU��IRFXVHG�RQO\�RQ�WKH�LQFLGHQFH�RQ�GRPHVWLF�FDSLWDO�

LW�ZDV�QRW�FOHDU�H[DFWO\�ZKHUH�WKH�EXUGHQ�RI�WKH�WD[�IHOO��DOWKRXJK�LW�ZRXOG�EH�FRQYHQWLRQDO�WR�EHOLHYH

WKDW�LW�IHOO�RQ�ODERU���2XU�RZQ�UHVXOWV�FRQILUP�WKH�LPSRUWDQFH�RI�LQFRUSRUDWLQJ�SURGXFHG�FDSLWDO�JRRGV

EXW�ZH�ILQG�WKDW�ODERU�EHDUV�OLWWOH�RI�WKH�WD[���,QWHUHVWLQJO\��PRVW�RI�WKH�GHFUHDVH�LQ�WKH�EXUGHQ�IDOOLQJ
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RQ�FDSLWDO�FRPLQJ�IURP�LQFRUSRUDWLQJ�SURGXFHG�FDSLWDO�JRRGV�LV�H[SRUWHG�

$FFRUGLQJO\��ZH�GHYHORSHG�D�YHUVLRQ�RI�WKH�PRGHO�WKDW�LQFRUSRUDWHG�FDSLWDO�JRRGV�SULFHV���2XU

LQLWLDO�H[SORUDWLRQ�EHJLQV�ZLWK�WKH�DVVXPSWLRQ�WKDW�FDSLWDO�JRRGV�DQG�WKHLU�FRPSRQHQWV�DUH�QRW�WUDGHG

DQG�WKXV��WKDW�WKH�SULFH�LQGH[�XVHG�LV�DQ�LQGH[�RI�GRPHVWLF�SURGXFWLRQ���7KXV��ZH�XVH�D�GRPHVWLF

RXWSXW�SULFH�LQGH[�ZKLFK�LV�VOLJKWO\�GLIIHUHQW�IURP�0XWWL�DQG�*UXEHUW¶V�DVVXPSWLRQ�RI�D�GRPHVWLF

FRQVXPSWLRQ�SULFH�LQGH[���:H�FRQVLGHU�DOWHUQDWLYH�SULFH�LQGLFHV�EHORZ�LQFOXGLQJ�XVLQJ�WKH�GRPHVWLF

FRQVXPSWLRQ�SULFH�LQGH[�DV�ZHOO�DV�WKH�ZRUOG�SULFH�OHYHO�

7KHVH�PRGLILFDWLRQV�UHTXLUHG�UHYLVLRQ�WR�D�IHZ�HTXDWLRQV�LQ�WKH�PRGHO���)LUVW��WKH�UDWH�RI�UHWXUQ

LV�PRGLILHG�LQ�HDFK�SODFH�WKDW�LW�DSSHDUV��H[FHSW�WKH�SRUWIROLR�HTXDWLRQ��E\�PXOWLSO\LQJ�LW�E\�WKH�SULFH

RI�FDSLWDO�JRRGV��RU� ���7KH�SRUWIROLR�HTXDWLRQ�LV�DOVR�PRGLILHG�WR�UHIOHFW�WKH�DOORFDWLRQ�RIU
L
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$OORZLQJ�IRU�SURGXFHG�FDSLWDO�JRRGV�GLG�FKDQJH�WKH�HVWLPDWHG�LQFLGHQFH�RQ�ODERU�DQG�FDSLWDO�

DOWKRXJK�LW�GLG�QRW�VLJQLILFDQWO\�DOWHU�RXU�FRQFOXVLRQ�WKDW�ODERU�EHDUV�OLWWOH��LI�DQ\��RI�WKH�LQFLGHQFH�

)LJXUH���VKRZV�WKH�EXUGHQ�RQ�ODERU�ZLWK�SURGXFHG�FDSLWDO�JRRGV��DW�GLIIHUHQW�YDOXHV�RI���DQG����DJDLQ

DVVXPLQJ�WKDW�WKH�IDFWRU�VXEVWLWXWLRQ�HODVWLFLWLHV��)
L�M��DQG�WKH�VXEVWLWXWLRQ�HODVWLFLW\�EHWZHHQ�SURGXFWV

�J��SURGXFHG�E\�WKH�IRXU�VHFWRUV�LV�XQLWDU\���7KLV�JUDSK�VKRZV�D�VRPHZKDW�GLIIHUHQW�SLFWXUH�RI�WKH�UROH

RI�WKH�GLIIHUHQW�HODVWLFLWLHV�RQ�ODERU�EXUGHQ���,Q�SDUWLFXODU��WKH�UROH�RI�WKH�WUDGHG�SURGXFW�VXEVWLWXWLRQ



-20-

HODVWLFLW\�����LV�VRPHZKDW�OHVV�LPSRUWDQW�DW�KLJKHU�YDOXHV���1HYHUWKHOHVV�WKLV�DQDO\VLV�DOVR�FOHDUO\

GHPRQVWUDWHV�WKH�LPSRUWDQFH�RI�SURGXFW�VXEVWLWXWLRQ�HODVWLFLWLHV�LQ�GHWHUPLQLQJ�WKH�WD[�EXUGHQ�RQ

ODERU�DQG�VXJJHVWV�WKDW�ODERU�EHDUV�OLWWOH�RI�WKH�FRUSRUDWH�WD[���)RU�H[DPSOH��ZKHQ�ERWK�HODVWLFLWLHV�DUH

VHW�DW����ODERU�EHDUV����SHUFHQW�RI�WKH�WD[��ZKHQ�ERWK�HODVWLFLWLHV�DUH�VHW�DW�RQH��ODERU�EHDUV�QRQH�RI

WKH�WD[�

8VH�RI�SURGXFHG�FDSLWDO�JRRGV�FDQ��KRZHYHU��VLJQLILFDQWO\�DOWHU�WKH�EXUGHQ�RQ�FDSLWDO�LQFRPH

ZKHQ�FDSLWDO�LV�PRELOH�EXW�WUDGHG�SURGXFW�VXEVWLWXWLRQ�LV�LPSHUIHFW��7DEOH���VKRZV�WKH�DOORFDWLRQ�RI

WKH� EXUGHQ� DFURVV� DOO� RI� WKH� IDFWRUV� RI� SURGXFWLRQ�� � ,W� LQGLFDWHV� WKDW� ZKLOH� WKH� WUDGHG� SURGXFW

VXEVWLWXWLRQ�HODVWLFLW\�KDV�D�SURQRXQFHG�HIIHFW�RQ�WKH�LQFLGHQFH�RQ�ODERU&WKLV�LV�SDUWLFXODUO\�WUXH

ZKHQ�FDSLWDO�LV�YHU\�PRELOH&LW�GRHV�QRW�KDYH�PXFK�HIIHFW�RQ�WKH�LQFLGHQFH�RQ�FDSLWDO�LQFRPH��ZKLFK

LV�GULYHQ�ODUJHO\�E\�WKH�SRUWIROLR�VXEVWLWXWLRQ�HODVWLFLW\�� �5HVXOWV�DUH�VLPLODU� WR� WKH�FDVH�ZLWK�QR

SURGXFHG�FDSLWDO�JRRGV�ZKHQ�WKH�SRUWIROLR�VXEVWLWXWLRQ�HODVWLFLW\�LV�VPDOO��UHJDUGOHVV�RI�WKH�VL]H�RI

WKH�WUDGHG�SURGXFW�VXEVWLWXWLRQ�HODVWLFLW\��DQG�ZKHQ�WKH�WUDGHG�SURGXFW�VXEVWLWXWLRQ�HODVWLFLW\�LV�ODUJH�

UHJDUGOHVV�RI�WKH�SRUWIROLR�VXEVWLWXWLRQ�HODVWLFLW\���,W�LV�LQ�FDVHV�ZLWK�YHU\�PRELOH�FDSLWDO��EXW�ORZ

WUDGHG�SURGXFW�VXEVWLWXWLRQ�HODVWLFLWLHV�WKDW�WKH�EXUGHQ�RQ�FDSLWDO�LV�VLJQLILFDQWO\�ORZHU�WKDQ�LQ�WKH

FDVH�ZLWK�QR�SURGXFHG�FDSLWDO���1RWH��KRZHYHU��WKDW�WKH�EXUGHQ�RQ�ODQG�UHQW�LQFUHDVHV�LQ�WKLV�FDVH�

7KH�UHGXFWLRQ�LQ�WKH�EXUGHQ�RQ�FDSLWDO�ZLWK�SURGXFHG�FDSLWDO�LV�DFFRPSDQLHG��LQ�SDUW��E\�DQ

LQFUHDVH�LQ�WKH�DPRXQW�RI�WKH�WD[�WKDW�LV�H[SRUWHG��DV�VKRZQ�LQ�7DEOH�����7KHUH�LV�DOVR�DQ�LQFUHDVH�LQ

SURGXFWLRQ�GLVWRUWLRQV��ZKLFK�DFFRXQWV�IRU�SDUW�RI�WKH�LQFUHDVHG�EXUGHQ�RQ�IRUHLJQ�DQG�GRPHVWLF

JRRGV�
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&DSLWDO 6XEVWLWXWLRQ (ODVWLFLW\� �
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)LJXUH��

7KH�,QFLGHQFH�RQ�'RPHVWLF�/DERU�RI�,QFUHDVLQJ�WKH�&RUSRUDWH�,QFRPH�7D[

E\����3HUFHQWDJH�3RLQWV�DV�D�)XQFWLRQ�RI�WKH�6XEVWLWXWLRQ�(ODVWLFLW\

%HWZHHQ�'RPHVWLF�DQG�)RUHLJQ�&DSLWDO�����
'RPHVWLFDOO\�3URGXFHG�&DSLWDO�*RRGV

1RWH� $VVXPHV IDFWRU VXEVWLWXWLRQ HODVWLFLWLHV �)L�M� DQG WKH JHQHUDO SURGXFW VXEVWLWXWLRQ HODVWLFLW\ �J� DUH XQLWDU\�
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7DEOH��

$OORFDWLRQ�$FURVV�'LIIHUHQW�)DFWRUV��6HOHFWHG�'RPHVWLF�)RUHLJQ�3URGXFW�6XEVWLWXWLRQ�

(ODVWLFLWLHV�����DQG�3RUWIROLR�(ODVWLFLWLHV������'RPHVWLFDOO\�3URGXFHG�&DSLWDO�*RRGV
��3HUFHQW�

������� 'RPHVWLF

/DERU

'RPHVWLF

&DSLWDO

'RPHVWLF�

/DQG�5HQW

)RUHLJQ�

/DERU

)RUHLJQ

&DSLWDO

)RUHLJQ

/DQG�5HQW
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1RWH� $VVXPHV IDFWRU VXEVWLWXWLRQ HODVWLFLWLHV �)L�M� DQG WKH JHQHUDO SURGXFW VXEVWLWXWLRQ HODVWLFLW\ �J� DUH XQLWDU\�
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6RPH�LQVLJKW�LQWR�WKH�LPSRUWDQFH�RI�WKH�UROH�RI�SURGXFHG�FDSLWDO�JRRGV�PLJKW�EH�JDLQHG�E\

WKLQNLQJ�EDFN�WR�D�RQH�JRRG�HFRQRP\���,Q�WKLV�FDVH��WKH�SULFH�UHODWLRQVKLS�LV�

���� �S 
 � �Z � ��	��� �U � �- � �S�

$V�LQ�WKH�EDVLF�PRGHO�ZLWKRXW�SURGXFHG�FDSLWDO�JRRGV��D�ULVH�LQ�WKH�SULFH�SHUPLWV�VRPH�RI�WKH�EXUGHQ

WR�EH�VKLIWHG�DZD\�IURP�ODERU���$W�WKH�VDPH�WLPH��D�ULVH�LQ�WKH�SULFH�RI�SURGXFWV�DOVR�LQFUHDVHV�WKH

HDUQLQJV�IURP�GRPHVWLF�FDSLWDO�EHFDXVH�FDSLWDO�JRRGV�KDYH�KLJKHU�SULFHV��LQFUHDVLQJ�WKH�IORZ�RI

LQFRPH�IURP�WKHVH�JRRGV����7KHVH�HIIHFWV�FDQFHO�HDFK�RWKHU�RXW��VR�WKDW�WKH�SULFH�ULVH�GRHV�QRW�SHUPLW

WKH�EXUGHQ�WR�EH�VKLIWHG�WR�FDSLWDO�LQFRPH���$W�WKH�VDPH�WLPH��WKHUH�LV�QR�IDOO�LQ�WKH�SULFH�RI�IRUHLJQ

SURGXFWLRQ�ZKLFK�ZRXOG�SHUPLW�IRUHLJQ�RZQHUV�RI�FDSLWDO�WR�UHFRXS�WKHLU�EXUGHQ��DV�LQ�WKH�EDVLF

PRGHO���&RPSDULQJ�WKH�LQFLGHQFH�WDEOHV��WKH�PDLQ�FKDQJH�WKDW�WDNHV�SODFH�LV�D�VKLIW�LQ�WKH�EXUGHQ

IURP�GRPHVWLF�FDSLWDO�WR�IRUHLJQ�FDSLWDO���7KLV�VKLIW�RFFXUV�LQ�ODUJH�SDUW�EHFDXVH�WKH�LQWURGXFWLRQ�RI

SURGXFHG�FDSLWDO�JRRGV�SUHYHQWV�WKH�LQFUHDVH�LQ�EXUGHQ�RQ�GRPHVWLF�FDSLWDO�LQFRPH�WKDW�RSHUDWHV

WKURXJK�D�ORVV�LQ�SXUFKDVLQJ�SRZHU��LQ�D�PRGHO�ZLWK�FDSLWDO�JRRGV�SULFHV��WKH�YDOXH�RI�FDSLWDO�ULVHV

ZLWK�WKH�GRPHVWLF�SULFH�DQG�RIIVHWV�WKLV�VRXUFHV�VLGH�WD[�LQFLGHQFH���6LPLODUO\��WKH�GHFUHDVH�LQ�EXUGHQ

IRU�IRUHLJQ�FDSLWDO��WKURXJK�JDLQV�LQ�SXUFKDVLQJ�SRZHU�DV�IRUHLJQ�FRQVXPSWLRQ�SULFHV�IDOO��LV�RIIVHW

E\�D�VLPLODU�IDOO�LQ�WKH�YDOXH�RI�FDSLWDO�

7KH�LQWURGXFWLRQ�RI�SURGXFHG�FDSLWDO�JRRGV�LQIOXHQFHV�PDQ\�RWKHU�UHODWLRQVKLSV�LQ�WKH�PRGHO�

)RU�H[DPSOH��WKH�GHPDQG�IRU�FDSLWDO�IURP�WKH�ILUVW�RUGHU�FRQGLWLRQV�RI�WKH�SURGXFWLRQ�IXQFWLRQ�LV�QR

ORQJHU�LQIOXHQFHG�GLUHFWO\�E\�WKH�SURGXFW�SULFH����7KDW�LV��LQ�WKH�FDVH�ZKHUH�FDSLWDO�JRRGV�DUH�QRW

SURGXFHG�

���� �N 
 )� �S 	 �U 	 �-���
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EXW�ZKHQ�FDSLWDO�JRRGV�DUH�SURGXFHG�

���� �N 
 	)� �U � �-���

,Q�WKH�ILUVW�FDVH��D�ULVH�LQ�SURGXFW�SULFHV�RIIVHWV�WKH�HIIHFW�RI�WKH�WD[�LQFUHDVH�LQ�UHGXFLQJ�WKH�GHPDQG

IRU�FDSLWDO�LQ�WKH�GRPHVWLF�HFRQRP\��LQ�WKH�VHFRQG�FDVH�LW�GRHV�QRW��7KLV�HIIHFW�LV�VKRZQ�LQ�7DEOH���

ZKLFK�DOVR�VKRZV�WKH�VKDUH�RI�WKH�WD[�WKDW�LV�H[SRUWHG���$QG��FRQVLVWHQW�ZLWK�WKH�LQWXLWLRQ�IURP

HTXDWLRQV������DQG�������WKH�SURGXFW�VXEVWLWXWLRQ�HODVWLFLW\�GRHV�QRW�SOD\�PXFK�RI�D�UROH�LQ�LQIOXHQFLQJ

WKH�FDSLWDO�IORZV�

2XU�UHVXOWV��KRZHYHU��VWLOO�GR�QRW�FORVHO\�PDWFK�WKRVH�RI�0XWWL�DQG�*UXEHUW��DOWKRXJK�WKH

DGGLWLRQ�RI�SURGXFHG�FDSLWDO�JRRGV�PRYHV�WKHP�LQ�WKDW�GLUHFWLRQ���0XWWL�DQG�*UXEHUW�XVHG��D�VLQJOH

YDOXH�RI�WKH�SURGXFW�VXEVWLWXWLRQ�HODVWLFLW\�HTXDO�WR���DQG�WKH\�UHSRUWHG�WKDW����SHUFHQW�RI�WKH�WD[

EXUGHQ�IHOO�RQ�FDSLWDO� LQ� WKH�FDVH�RI�D�SRUWIROLR�VXEVWLWXWLRQ�HODVWLFLW\� �����RI������ZKLFK�IRU�DOO

SUDFWLFDO�SXUSRVHV�LV�WKH�VDPH�DV�RXU�DVVXPSWLRQ�RI��������,Q�FRQWUDVW��ZH�ILQG�WKDW����SHUFHQW�IDOOV

RQ�FDSLWDO�LQ�RXU�EDVLF�PRGHO��6HFWLRQ�,,,��DQG�D�YDOXH�RI����SHUFHQW�ZKHQ�ZH�LQFOXGH�SURGXFHG

FDSLWDO�JRRGV���7KH�GLIIHUHQFHV�EHFRPH�HYHQ�ODUJHU�DW�HPSLULFDOO\�UHDVRQDEOH�YDOXHV�IRU�WKH�SRUWIROLR

VXEVWLWXWLRQ�HODVWLFLW\���)RU�D�YDOXH�RI����0XWWL�DQG�*UXEHUW�IRXQG�WKDW�FDSLWDO�EHDUV�RQO\����SHUFHQW

RI�WKH�EXUGHQ���7KLV�LV�LQ�VKDUS�FRQWUDVW�WR�RXU�YDOXH�RI����SHUFHQW��LQ�RXU�EDVLF�PRGHO�DQG�RXU�YDOXH

RI����SHUFHQW�ZKHQ�ZH�LQFOXGH�SURGXFHG�FDSLWDO�JRRGV���7KHUH�DUH�RWKHU�GLIIHUHQFHV��EHWZHHQ�RXU

PRGHOV�WKDW�FRXOG�SOD\�D�UROH���7KHLU�8�6��VKDUH�RI�WKH�HFRQRP\�LV�VHW�DW����SHUFHQW�UDWKHU�WKDQ���

SHUFHQW��ZKLFK�ZRXOG�EH�UHVSRQVLEOH�IRU�VRPH�UHGXFWLRQV���7KH\�KDYH�PXFK�ORZHU�IDFWRU�VXEVWLWXWLRQ

HODVWLFLWLHV�EHWZHHQ�ODERU�DQG�FDSLWDO�������DQG�KLJKHU�GHPDQG�HODVWLFLWLHV�EHWZHHQ��EDVLF�EXQGOHV�RI

SURGXFWV����������7KHVH�DUH�ERWK�GLIIHUHQFHV�WKDW�WHQG�WR�UHGXFH�WKH�EXUGHQ�RQ�FDSLWDO�LQ�WKH�VWDQGDUG
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FORVHG�HFRQRP\�PRGHO��DW�OHDVW�IRU�WKH�FDSLWDO�LQWHQVLWLHV�REVHUYHG�LQ�WKH�8�6���VHH�*UDYHOOH�DQG

.RWOLNRII�� �������7KH\�DOVR� LQWURGXFH�D� WKLUG� IDFWRU�� VNLOOHG� ODERU��ZKLFK�KDV�DQ�H[WUHPHO\� ORZ

VXEVWLWXWDELOLW\�ZLWK�FDSLWDO���$QG��WKHLU�LQGXVWULHV�DUH�RUJDQL]HG�VRPHZKDW�GLIIHUHQWO\��DQG�WKHUH�LV

QR�ODQG�FRPSRQHQW���:H�LQYHVWLJDWH�WKH�PRUH�LPSRUWDQW�PRGHO�GLIIHUHQFHV�EHORZ�

)DFWRU�(ODVWLFLWLHV��)
L�M��DQG�WKH�*HQHUDO�3URGXFW�(ODVWLFLW\��J�

7DEOH���H[SORUHV�WKH�VHQVLWLYLW\�RI�WKH�UHVXOWV�LQ�RXU�PRGHO�ZLWK�SURGXFHG�FDSLWDO�JRRGV�WR

VRPH�RI�WKHVH�RWKHU�HODVWLFLWLHV�DQG�WR�WKH�VWUXFWXUH�RI�LQGXVWULHV���1RWLFH�WKDW�ERWK�WKH�ORZHU�IDFWRU

VXEVWLWXWLRQ�HODVWLFLW\�DQG�WKH�KLJKHU�SURGXFW�VXEVWLWXWLRQ�HODVWLFLW\�FRQWULEXWH�WR�VPDOOHU�EXUGHQV�RQ

FDSLWDO���,QGHHG��D�VLPXODWLRQ�RI�RXU�PRGHO�ZLWK�HODVWLFLWLHV�FORVHU�WR�WKRVH�RI�0XWWL�DQG�*UXEHUW�GRHV

IXUWKHU�QDUURZ�WKH�JDS��EHWZHHQ�WKHLU�PRGHO�DQG�RXUV�IRU�KLJKHU�YDOXHV�RI�����:KHUHDV�RXU�SURGXFHG

JRRGV�FDVH�IRXQG�D�EXUGHQ�RQ�FDSLWDO�HTXDO�WR����SHUFHQW�ZKHQ�ERWK���DQG���ZHUH�WKUHH��FRQWUDVWHG

ZLWK�WKHLU�UHVXOW�RI����SHUFHQW���WKH�EXUGHQ�IHOO�WR����SHUFHQW�ZKHQ�ZH�VHW�)�HTXDO�WR�����DQG�J�HTXDO

WR����������7KH�EXUGHQ�RQ�ODERU�URVH�IURP����SHUFHQW�WR����SHUFHQW����:LWK���HTXDO�WR������WKH�EXUGHQ

RQ�FDSLWDO�ZDV����SHUFHQW��UDWKHU�WKDQ�RXU�EDVH�FDVH�YDOXH�RI����SHUFHQW���FORVHU�WR�WKH����SHUFHQW

YDOXH�LQ�WKH�0XWWL�*UXEHUW�UHVXOWV����,Q�WKLV�FDVH��WKH�ODERU�VKDUH�URVH�IURP����SHUFHQW�LQ�RXU�EDVH�FDVH

WR����SHUFHQW�LQ�WKH�FDVH�ZLWK�WKH�ORZHU�IDFWRU�VXEVWLWXWLRQ�HODVWLFLW\�DQG�KLJKHU�YDOXH�RI�J����+RZHYHU�

ZH� FDQQRW� H[SODLQ� WKH� KLJK� EXUGHQ� RQ� FDSLWDO� ������� SHUFHQW�� WKDW� WKH\� ILQG�ZLWK� FRPSOHWHO\

LPPRELOH�FDSLWDO��ZKLFK��LQ�D�FORVHG�HFRQRP\�PRGHO��ZRXOG�EH�OHVV�WKDQ�����SHUFHQW�ZLWK�WKHVH

VXEVWLWXWLRQ�HODVWLFLWLHV�
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7DEOH��

%XUGHQ�([SRUWHG��([FHVV�%XUGHQ�DQG�(IIHFW�RQ�&DSLWDO�6WRFN��IRU�6HOHFWHG

�'RPHVWLF�)RUHLJQ��3URGXFW�6XEVWLWXWLRQ�(ODVWLFLWLHV����DQG�WKH�3RUWIROLR�(ODVWLFLW\�����
'RPHVWLFDOO\�3URGXFHG�&DSLWDO�*RRGV

��3HUFHQW�

�������������� %XUGHQ�([SRUWHG ([FHVV�%XUGHQ 3HUFHQWDJH�&KDQJH�LQ

&DSLWDO�6WRFN

�3HUFHQW�

����� �� � ����

��� �� � ����

����� �� � ����

����� � � ����

��� �� � ����

����� �� � ����

������� � � ����

����� � � ����

������� � � ����

1RWHV� �� $VVXPHV IDFWRU VXEVWLWXWLRQ HODVWLFLWLHV �)L�M� DQG WKH JHQHUDO SURGXFW VXEVWLWXWLRQ HODVWLFLW\ �J� DUH XQLWDU\�

�� ([FHVV EXUGHQ LQGHSHQGHQWO\ DQG H[DFWO\ FDOFXODWHG E\ GLYLGLQJ WKH WRWDO HTXLYDOHQW YDULDWLRQ �KRPH DQG

IRUHLJQ� RI WKH WD[ FKDQJH E\ WKH WD[ UHYHQXH� )RU WKH PRGHO ZLWK SURGXFHG FDSLWDO JRRGV� PHDVXULQJ WKH

H[FHVV EXUGHQ DV WKH VXP RI EXUGHQV OHVV WKH WD[ W\SLFDOO\ JHQHUDWHV VOLJKWO\ ODUJHU YDOXHV IRU WKH /DVSH\UHV

SULFH LQGH[ DQG VOLJKWO\ VPDOOHU YDOXHV IRU WKH 3DDVFKH LQGH[� )RU WKH FDVH RI SHUIHFW SURGXFW VXEVWLWXWLRQ

��  ����� WKH /DVSH\UHV PHDVXUH� KRZHYHU� LV QRWLFHDEO\ ODUJHU� LW LV �� IRU �����  �������� ��� IRU �����
 ������� DQG ��� IRU �����  ��������
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&DSLWDO�,QWHQVLW\

7DEOH���DOVR�UHSRUWV�RXU�H[DPLQDWLRQ�RI�WKH�HIIHFWV�RI�FDSLWDO�LQWHQVLW\�ZKHQ�ZH�VHW�DOO�RI�WKH

FDSLWDO�VKDUHV�HTXDO���5HFDOO�WKDW�WKH�WUDGHG�FRUSRUDWH�VHFWRU���LV�OHVV�FDSLWDO�LQWHQVLYH�WKDQ�WKH�QRQ�

WUDGHG�FRUSRUDWH�VHFWRU����DQG�ERWK�DUH� OHVV� LQWHQVLYH�WKDQ�WKH�QRQ�WUDGHG�QRQFRUSRUDWH�VHFWRU��

�ZKLFK� LQFOXGHV�KRXVLQJ���VHH�7DEOH��G�� �7DEOH���VKRZV� WKDW�PDNLQJ�DOO� VHFWRUV�HTXDOO\�FDSLWDO

LQWHQVLYH�KDV�OLWWOH�LPSDFW�RQ�WKH�UHVXOWV���,Q�RXU�EHQFKPDUN�FDVH��� ��DQG�� ���WKH�EXUGHQ�IDOOLQJ

RQ�FDSLWDO�DFWXDOO\�LQFUHDVHV�VOLJKWO\�� �%XW�LQ�DOO�FDVHV��WKH�EXUGHQ�FRQWLQXHV�WR�IDOO�ODUJHO\�RQ

FDSLWDO�DW�PRGHUDWH�DQG�ORZHU�HODVWLFLWLHV�

3DUWLDO�9HUVXV�*HQHUDO�)DFWRU�7D[

)LQDOO\��7DEOH���VKRZV�WKDW�WKH�HIIHFWV�DUH�LQIOXHQFHG�VOLJKWO\�E\�ZKLFK�VHFWRUV�EHDU�WKH�WD[�

:KHQ�WKH�WD[�LV�LPSRVHG�RQO\�RQ�WUDGHG�FRUSRUDWH�JRRGV��VHFWRU�����WKH�EXUGHQ�RQ�FDSLWDO�WHQGV�WR

EH�D�OLWWOH�VPDOOHU���)RU�H[DPSOH��DW�� ��DQG�� ���WKH�EXUGHQ�IDOOLQJ�RQ�FDSLWDO�GURSV�IURP����WR���

SHUFHQW��7D[LQJ�RQO\�WKH�QRQ�WUDGHG�FRUSRUDWH�VHFWRU���RU�WKH�QRQ�WUDGHG�QRQ�FRUSRUDWH�VHFWRU���KDV

OLWWOH�LPSDFW�RQ�WKH�UHVXOWV���,PSRVLQJ�WKH�WD[�RQ�DOO�VHFWRUV�KDV�OLWWOH�LPSDFW�HLWKHU���)RU�H[DPSOH��DW

� ��DQG�� ���WKH�EXUGHQ�IDOOLQJ�RQ�FDSLWDO�VWD\V�DW����SHUFHQW���7KHVH�FDOFXODWLRQV�GR�VXJJHVW�WKDW

PRGHOV�ZLWK�GLIIHUHQW�VWUXFWXUHV�FDQ�SURGXFH�VOLJKWO\�GLIIHUHQW�UHVXOWV���1HYHUWKHOHVV��WKH�UHVXOWV�IRU

D�JHQHUDO�WD[�DQG�IRU�SDUWLDO�WD[HV�DUH�VLPLODU�
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7DEOH��

6KDUH�RI�7D[�%RUQH�E\�'RPHVWLF�/DERU��'RPHVWLF�&DSLWDO�

DQG

6HQVLWLYLW\�RI�5HVXOWV

WR

)DFWRU�6XEVWLWXWLRQ�(ODVWLFLW\��)���*HQHUDO�3URGXFW�6XEVWLWXWLRQ�(ODVWLFLW\��J��
&DSLWDO�6KDUH�'LIIHUHQFHV�DQG�6HFWRUDO�7D[�'LIIHUHQFHV��

)RU

6HOHFWHG�)RUHLJQ�'RPHVWLF�3URGXFW�6XEVWLWXWLRQ�(ODVWLFLWLHV������DQG�WKH�3RUWIROLR�(ODVWLFLW\�����
3URGXFHG�&DSLWDO�*RRGV�&DVH

��3HUFHQW�

��� %DVH

&DVH

�7DEOH

��

/RZ

)
���

+LJK

)
���

/RZ

J
���

+LJK

J
���

(TXDO

&DSLWDO

6KDUH

7D[ RQ

RQO\

6HFWRU

�

7D[ RQ

RQO\

6HFWRU

�

7D[ RQ

RQO\

6HFWRU

�

7D[ RQ

$OO

6HFWRUV

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

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

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

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

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

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

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

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

����

���

������ ������ ������ ������ ������ ������ ������ ������ ������ ������
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3ULFH�,QGH[�IRU�&DSLWDO�*RRGV

7KH�UHVXOWV�DUH�REYLRXVO\�DIIHFWHG�E\�WKH�FKRLFH�RI�SULFH�LQGH[�IRU�FDSLWDO�JRRGV��ZKLFK�LQ

WXUQ�UHIOHFWV�WKH�DELOLW\�WR�WUDGH�LQ�WKHVH�JRRGV���$V�VKRZQ�LQ�7DEOH����ZKHQ�DQ�LQGH[�WKDW�LV�ZHLJKWHG

E\�GRPHVWLF�FRQVXPSWLRQ�UDWKHU�WKDQ�GRPHVWLF�RXWSXW�LV�XVHG��VR�WKDW� ��WKH�EXUGHQ�RQ�FDSLWDO�3
L

 �3

L

ULVHV�VRPHZKDW���6XFK�DQ�LQGH[�LV�DFWXDOO\�WKH�RQH�XVHG�LQ�WKH�0XWWL�*UXEHUW�PRGHO�DQG�LW�SHUPLWV

VRPH�WUDGH�LQ�WKH�FRPSRQHQWV�RI�FDSLWDO�JRRGV���)RU�H[DPSOH��LQ�WKH�FDVH�RI�D�SRUWIROLR�VXEVWLWXWLRQ

HODVWLFLW\�RI�����DQG�D�SURGXFW�VXEVWLWXWLRQ�HODVWLFLW\�RI������WKH�EXUGHQ�RQ�FDSLWDO�ULVHV�IURP���

SHUFHQW�WR����SHUFHQW����,Q�JHQHUDO��WKLV�FDVH�LV�QRW�VLJQLILFDQWO\�GLIIHUHQW�IURP�WKH�FDVH�ZKHUH�FDSLWDO

JRRGV�DUH�SURGXFHG�GRPHVWLFDOO\���$QRWKHU�DOWHUQDWLYH�LV�WR�XVH�WKH�ZRUOGZLGH�SULFH�RI�FDSLWDO�JRRGV�

ZKLFK�ZRXOG�LPSO\�D�PXFK�JUHDWHU�DELOLW\�WR�WUDGH�FDSLWDO�JRRGV�

���� �3
L

 M

�

L
�
M
�

M
�

S
L�M

T
L�M

4

4 � M
�

L
�
M
�

M
�

T
L�M

�7KLV�YHUVLRQ�SURGXFHV�UHVXOWV�DOPRVW�LGHQWLFDO�WR�WKH�UHVXOWV�LQ�RXU�EDVLF�PRGHO�ZLWK�QR�FDSLWDO�JRRGV

SULFHV��DQG�LW�DOVR�FDXVHV�WKH�SURGXFW�VXEVWLWXWLRQ�HODVWLFLW\�WR�KDYH�D�SURQRXQFHG�HIIHFW�RQ�FDSLWDO

IORZV���,W�IROORZV�WKDW�ZKLOH�LQFOXGLQJ�SURGXFHG�FDSLWDO�JRRGV�LV�SRWHQWLDOO\�LPSRUWDQW�LQ�UHGXFLQJ�WKH

LQFLGHQFH� IDOOLQJ� RQ� FDSLWDO�� DOORZLQJ� IRU� WKLV� PDUNHW� WR� EH� PRUH� JOREDO� UHGXFHV&SRVVLEO\

HOLPLQDWHV&WKH�LPSRUWDQFH�RI�WKLV�IHDWXUH�



-26-

7DEOH��

%XUGHQ�RQ�/DERU��&DSLWDO���$OWHUQDWLYH�&DSLWDO�*RRGV�3ULFH�,QGLFHV��6HOHFWHG�)RUHLJQ�'RPHVWLF

3URGXFW�6XEVWLWXWLRQ�(ODVWLFLWLHV������DQG�WKH�3RUWIROLR�(ODVWLFLW\����
�3HUFHQW�

������� 1R�

&DSLWDO

*RRGV

3ULFHV

'RPHVWLF

2XWSXW

:HLJKWHG

3ULFH�

'RPHVWLF

&RQVXPS�

WLRQ

:HLJKWHG

3ULFH

:RUOG�

&RQVXPS�

WLRQ�

:HLJKWHG�

3ULFH

0RUH�

7UDGH�

DQG�

&DSLWDO

)ORZV


��

*URZWK

5DWH



��

*URZWK

5DWH



���

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

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

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

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

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

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

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

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

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


8VHV�GRPHVWLF�FRQVXPSWLRQ�ZHLJKWHG�SULFH�LQGH[�IRU�FDSLWDO�JRRGV�



8VHV�GRPHVWLF�RXWSXW�ZHLJKWHG�SULFH�LQGH[�IRU�FDSLWDO�JRRGV�
1RWH� $VVXPHV IDFWRU VXEVWLWXWLRQ HODVWLFLWLHV �)L�M� DQG WKH JHQHUDO SURGXFW VXEVWLWXWLRQ HODVWLFLW\ �J� DUH XQLWDU\�
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7UDGH�DQG�&DSLWDO�)ORZV

7KH��WK�FROXPQ�RI�7DEOH���H[SORUHV�WKH�HIIHFW�RI�FKDQJLQJ�WKH�LQLWLDO�OHYHO�RI�WUDGH�DQG�FDSLWDO

IORZ�LQYROYHPHQW�ZLWK�WKH�UHVW�RI�WKH�ZRUOG��D�VHWWLQJ�WKDW�ZRXOG�EH�PRUH�DSSURSULDWH�WR�VRPH�RWKHU

FRXQWULHV��$�FDSLWDO�JRRGV�SULFH�LQGH[�ZHLJKWHG�E\�FRQVXPSWLRQ�LV�XVHG���&RPSDULQJ�LW�WR�WKH��WK

FROXPQ��ZH�ILQG�WKDW�WKH�EXUGHQ�RQ�FDSLWDO�IDOOV�VRPHZKDW��LQ�SDUW�EHFDXVH�PRUH�LQYHVWPHQWV�DUH

ORFDWHG�DEURDG��DQG�WKDW��DW�D�ORZ�WUDGHG�SURGXFW�VXEVWLWXWLRQ�HODVWLFLW\������PRUH�RI�WKH�EXUGHQ�LV

H[SRUWHG�DQG�OHVV�RI�WKH�EXUGHQ�IDOOV�RQ�ODERU���7KLV�UHIOHFWV�D�JUHDWHU�DELOLW\�WR�H[SRUW�WKH�WD[�EHFDXVH

PRUH�RI�WKH�SURGXFW�LV�XVHG�WR�VDWLVI\�IRUHLJQ�GHPDQG�

*URZWK

)LQDOO\��WKH�YHUVLRQ�RI�WKH�PRGHO�ZLWK�WKH�GRPHVWLF�RXWSXW�SULFH�LQGH[�IRU�FDSLWDO�SURGXFHG

JRRGV�ZDV�PRGLILHG�WR�LQFOXGH�D�SRVLWLYH�UDWH�RI�HFRQRPLF�JURZWK���7KLV�ZDV�GRQH�E\�DVVXPLQJ�WKDW

HDFK�VHFWRU�FRQWULEXWHV�WR�WKH�SURGXFWLRQ�RI�FDSLWDO�JRRGV�LQ�SURSRUWLRQ�WR�WKHLU�GRPHVWLF�RXWSXW

ZHLJKW�� � �7KH�PRGLILFDWLRQV� WR� WKH� IRUPXODH�DQG�FDOLEUDWLRQ�DUH�DYDLODEOH� IURP�WKH�DXWKRUV��� �$

VWHDG\�VWDWH�JURZWK�UDWH�RI�WZR�SHUFHQW�DQG��IRU�WKH�SXUSRVH�RI�VHQVLWLYLW\�DQDO\VLV��VHYHQ�SHUFHQW

ZHUH�VLPXODWHG���6HYHQ�SHUFHQW�ZDV�FKRVHQ�VLQFH�WKLV�LV�HTXDO�WR�WKH�LQLWLDO�PDUJLQDO�SURGXFW�RI

FDSLWDO���$V�VKRZQ�LQ�WKH��WK�DQG��WK�FROXPQV�RI�7DEOH����LQ�PRVW�FDVHV��WKLV�PRGLILFDWLRQ�GLG�QRW�KDYH

PXFK�HIIHFW���,Q�VRPH�FDVHV��JURZWK�FDXVHG�VOLJKWO\�PRUH�RI�WKH�EXUGHQ�WR�IDOO�RQ�ODERU��DQG�LQ�VRPH

FDVHV�VOLJKWO\�OHVV���,Q�RXU�EHQFKPDUN�FDVH��� ��DQG�� ���WKH�EXUGHQ�IDOOLQJ�RQ�FDSLWDO�LQFUHDVHG

VOLJKWO\�IURP����SHUFHQW�WR����SHUFHQW�ZLWK���SHUFHQW�JURZWK�DQG����SHUFHQW�ZLWK���SHUFHQW�JURZWK�

+RZHYHU��LQ�VRPH�FDVHV�ZKHUH�WKH�SURGXFW�VXEVWLWXWLRQ�HODVWLFLW\�ZDV�PXFK�VPDOOHU�WKDQ�WKH�SRUWIROLR

HODVWLFLW\��WKHUH�ZDV�D�VLJQLILFDQW�LQFUHDVH�LQ�WKH�EXUGHQ�RQ�GRPHVWLF�ODERU��DQG�D�FRUUHVSRQGLQJ

LQFUHDVH�LQ�EHQHILW�IRU�IRUHLJQ�ODERU��
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,Q�WKH�FDVH�RI�WKH�YHU\�KLJK�JURZWK�UDWH�HTXDO�WR���SHUFHQW��WKH�WUDGHG�SURGXFW�VXEVWLWXWLRQ

HODVWLFLW\�����KDG�OLWWOH�HIIHFW�RQ�WKH�EXUGHQ�RQ�ODERU�DQG�� LQ�IDFW��FDXVHG�WKH�EXUGHQ�WR�LQFUHDVH

VOLJKWO\�DV���IHOO���7KLV�UHYHUVDO�RI�WKH�SDWWHUQ�RI�LQFLGHQFH�DULVHV�IURP�WKH�FKDQJH�LQ�UHODWLYH�VXSSO\�

1RUPDOO\��ZLWK�SHUIHFW�SURGXFW� VXEVWLWXWLRQ�� WKH�VXSSO\�RI� WKH�GRPHVWLF�JRRG�FRQWUDFWV�DQG� WKH

IRUHLJQ�JRRG�H[SDQGV�ZKHQ�FDSLWDO�PRYHV�DEURDG�DV�WKH�UHVXOW�RI�WKH�WD[��EXW�ZKHQ�WKHVH�JRRGV�DUH

LPSHUIHFW�VXEVWLWXWHV��WKH�ULVH�LQ�SULFH�DOORZV�WKH�WD[�WR�EH�H[SRUWHG�DEURDG�DQG�UHOLHYHV�WKH�EXUGHQ

RQ�GRPHVWLF�ODERU���:KHQ�WKH�JURZWK�UDWH�HTXDOV�WKH�PDUJLQDO�SURGXFW�RI�FDSLWDO��DOO�UHWXUQV�WR�FDSLWDO

DUH�GLYHUWHG�WR�LQYHVWPHQW���7KLV�FDXVHV�WKH�DPRXQW�RI�RXWSXW�DYDLODEOH�IRU�FRQVXPSWLRQ�WR�DFWXDOO\

FRQWUDFW�DEURDG��DV�WKH�PDUJLQDO�SURGXFW�RI�IRUHLJQ�FDSLWDO�IDOOV�EHORZ�WKH�JURZWK�UDWH��DQG�ULVH�LQ

WKH�GRPHVWLF�HFRQRP\� �ZKHUH� WKH�PDUJLQDO�SURGXFW� LV� DERYH� WKH�JURZWK� UDWH��� �:LWK� LPSHUIHFW

VXEVWLWXWLRQ��WKH�GRPHVWLF�HFRQRP\�EHDUV�PRUH�WKDQ�����SHUFHQW�RI�WKH�WD[�DQG�IRUHLJQHUV�KDYH�D�QHW

JDLQ��WKURXJK�D�JDLQ�E\�IRUHLJQ�ODERU����+LJK�JURZWK�UDWHV�FDQ�UHGXFH��RU�DW�WKH�H[WUHPH��UHYHUVH�WKH

H[SRUW�RI�WKH�WD[�

7KHVH�H[SHULPHQWV�VXJJHVW�WKDW�WKH�JURZWK�UDWH�ZLOO�PDWWHU�WR�WD[�LQFLGHQFH��EXW�DW�WKH�VDPH

WLPH��JURZWK�UDWHV�PRUH�W\SLFDO�RI�WRGD\
V�GHYHORSHG�FRXQWU\�GR�QRW�KDYH�D�VLJQLILFDQW�HIIHFW���$QG�

LQ�WKH�UDQJH�RI�HPSLULFDO�HVWLPDWHV��WKH�EXUGHQ�RQ�ODERU�LV�VWLOO�VPDOO�RU�QHJOLJLEOH��ODERU�EHDUV��

SHUFHQW�RI�WKH�WD[�DW�D�JURZWK�UDWH�RI���SHUFHQW�DQG���SHUFHQW�DW�D�JURZWK�UDWH�RI���SHUFHQW��ZKHQ�ERWK

WKH�WUDGHG�SURGXFW�DQG�SRUWIROLR�HODVWLFLWLHV�DUH�RQH���:KHQ�ERWK�HODVWLFLWLHV�DUH�WKUHH��ODERU�EHDUV

DURXQG�WZHQW\�SHUFHQW�

)LQDOO\��LW�LV�LPSRUWDQW�WR�UHFRJQL]H�WKDW�WKH�HIIHFWV�RI�FKDQJLQJ�UHODWLYH�SURGXFW�SULFHV��ZKLFK

DOORZV�VXEVWDQWLDO�H[SRUW�RI�WD[HV�LQ�WKH�VWHDG\�VWDWH�XQGHU�VRPH�DVVXPSWLRQV��ZLOO�EH�UHYHUVHG�GXULQJ

WKH�WUDQVLWLRQ�ZKHQ�LQYHVWPHQWV�DUH�EHLQJ�UHGXFHG�LQ�WKH�FRXQWU\�LPSRVLQJ�WKH�WD[�DQG�LQFUHDVHG�LQ
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IRUHLJQ�FRXQWULHV��DVVXPLQJ�LQYHVWPHQW�JRRGV�DUH�QRW�WUDGHG����7KHVH�GHPDQG�VLGH�VKLIWV�ZLOO�FDXVH

D�WHPSRUDU\�IDOO�LQ�GRPHVWLF�SULFHV�DQG�ULVH�LQ�IRUHLJQ�SULFHV���+RZHYHU��WKH�EXUGHQ��EHQHILW��RI�WKHVH

FKDQJHV�ZLOO�QRW�IDOO�RQ�GRPHVWLF��IRUHLJQ��ODERU��UDWKHU��GXULQJ�WKH�DGMXVWPHQW�SHULRG��WKH\�DUH�OLNHO\

WR�LPSRVH�ZLQGIDOO�JDLQV�DQG�ORVVHV�RQ�FDSLWDO�LQFRPH��MXVW�DV�LQ�WKH�FDVH�RI�D�FORVHG�HFRQRP\�PRGHO

LQ� WKH� VKRUW� UXQ�� VLQFH� ILUPV� FDQQRW� LPPHGLDWHO\� DOWHU� WKHLU� FDSLWDO� VWRFN�� � � ,QGHHG�� LQ� DQ� RSHQ

HFRQRP\��PRUH�WKDQ�����SHUFHQW�RI�WKH�EXUGHQ�RI�D�WD[�ZRXOG�IDOO�RQ�RZQHUV�RI�FDSLWDO�LQ�WKH�VKRUW

UXQ�

9,���&RQFOXVLRQ

7KH�DQDO\VLV�LQ�WKLV�SDSHU�QRW�RQO\�KHOSV�WR�DGGUHVV�WKH�TXHVWLRQ�RI�WKH�LQFLGHQFH�RI�WKH�8�6�

FRUSRUDWH�LQFRPH�WD[��EXW�DOVR�LGHQWLILHV�VRPH�RI�WKH�LPSRUWDQW�IHDWXUHV�DQG�EHKDYLRUDO�SDUDPHWHUV

WKDW�LQIOXHQFH�WKDW�LQFLGHQFH�LQ�JHQHUDO�

7KH�ILQGLQJV�RI�WKLV�SDSHU�UHYHUVH�WKH�EDVLF�FRQFOXVLRQV�GUDZQ�IURP�WKH�PRUH�VLPSOLVWLF

PRGHOV�RI�DQ�RSHQ�HFRQRP\��GLVFXVVHG�LQ�6HFWLRQ�,��WKDW�SUHGLFW�WKH�EXUGHQ�RI�D�FDSLWDO�LQFRPH�WD[�

RU�D�SDUWLDO�IDFWRU�WD[��IDOOV�RQ�ODERU�LQFRPH�DV�WKH�LPPRELOH�IDFWRU��7KLV�VWXG\�VXJJHVWV�WKDW�WKH�WD[

EXUGHQ�LQ�WKH�8�6���D�ODUJH�FRXQWU\�ZLWK�LPSHUIHFW�SURGXFW�DQG�SRUWIROLR�VXEVWLWXWLRQ��LV�PXFK�PRUH

OLNH�D�FORVHG�HFRQRP\���7KH�FRUSRUDWH�WD[�DSSHDUV�WR�IDOO�ODUJHO\�RQ�FDSLWDO�LQFRPH��XQOHVV�SURGXFW

DQG�SRUWIROLR� VXEVWLWXWLRQ�HODVWLFLWLHV�DUH�FRQVLGHUDEO\�KLJKHU� WKDQ� WKRVH�PHDVXUHG�HPSLULFDOO\��

0RUHRYHU��ZKHQ�WKH�WD[�GRHV�QRW�IDOO�DV�KHDYLO\�RQ�FDSLWDO��LW�LV�PRUH�OLNHO\�WR�EH�H[SRUWHG�UDWKHU�WKDQ

WR�IDOO�RQ�ODERU��DW�OHDVW�ZKHQ�WKH�WUDGHG�SURGXFWV�DUH�QRW�SHUIHFWO\�VXEVWLWXWDEOH���7KLV�VWXG\�H[WHQGV

SUHYLRXV�ZRUN�E\�FRQVLGHULQJ�WKH�IXOO�VHW�RI�IDFWRU�LQFLGHQFHV�LQ�WKLV�JHQHUDO�IUDPHZRUN�

7KLV�DQDO\VLV�KDV�EHHQ�RQH�ILWWHG�WR�8�6��YDOXHV�DQG�IRFXVHV�RQ�D�VW\OL]HG�WHUULWRULDO�WD[�FDVH

ZLWK�SHUIHFW�FRPSHWLWLRQ�DQG�HTXLW\�ILQDQFH���5HOD[LQJ�WKHVH�DVVXPSWLRQV�ZRXOG��KRZHYHU��WHQG�WR

UHLQIRUFH�RXU�JHQHUDO�FRQFOXVLRQ�WKDW�WKH�WD[�LV�ERUQH�E\�FDSLWDO���7KH�8�6��WD[�LV�OHJDOO\�UHVLGHQFH
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EDVHG��QRW�WHUULWRULDO��IRU�LWV�RZQ�PXOWLQDWLRQDOV��LQ�WKDW�ILUPV�DUH�OLDEOH�IRU�WKH�WD[�LI�SURILWV�DUH

UHSDWULDWHG�DQG�IRUHLJQ�WD[HV�DUH�ORZHU���,I�ILUPV�KDYH�WR�XQGHUWDNH�DYRLGDQFH�FRVWV��WKLV�LPSOLFLW�WD[

ZLOO�QHYHUWKHOHVV�GLVFRXUDJH�IRUHLJQ�LQYHVWPHQW�DQG�VKLIW�PRUH�RI�WKH�EXUGHQ�RQ�FDSLWDO�

0RQRSRO\�SRZHU�DQG�H[FHVV�SURILWV��RI�FRXUVH��DOVR�PHDQ�WKDW�VRPH�SRUWLRQ�RI�WKH�WD[�LV�QRW

OLNHO\�WR�EH�VKLIWHG�DW�DOO��EXW�WR�UHPDLQ�DV�D�EXUGHQ�RQ�RZQHUV�RI�HTXLW\�

'HEW�ILQDQFH�LQWURGXFHV�\HW�DQRWKHU�UHDVRQ�WR�H[SHFW�WKDW�WKH�8�6��FRUSRUDWH�WD[�LV�OLNHO\�WR

IDOO�RQ�FDSLWDO���%HFDXVH�LQWHUHVW�LV�GHGXFWLEOH��LQFOXGLQJ�WKH�LQIODWLRQ�SRUWLRQ�RI�WKH�LQWHUHVW�UDWH��GHEW

ILQDQFH�WHQGV�WR�EH�VXEVLGL]HG�DW�WKH�FRUSRUDWH�OHYHO��DQG�WKLV�VXEVLG\�ULVHV�ZLWK�WKH�WD[�UDWH��VHH

*UDYHOOH��������SS�����������)LUPV�PD\�UHVSRQG��LQ�SDUW��E\�DOORFDWLQJ�PRUH�GHEW�WR�WKH�LQYHVWPHQW

ORFDWLRQV�ZLWK�KLJKHU�WD[�UDWHV���+RZHYHU��VLQFH�WD[�DXWKRULWLHV�LPSRVH�OLPLWV�RQ�WKH�GHJUHH�WR�ZKLFK

LQWHUHVW�FDQ�EH�DUWLILFLDOO\�DOORFDWHG��D�KLJKHU�FRUSRUDWH�WD[�PDNHV�UHDO�ERUURZLQJ�PRUH�DWWUDFWLYH�LQ

WKH�GRPHVWLF�HFRQRP\���,I�LQYHVWRU
V�LQWHUHVW�EHDULQJ�DVVHWV�DUH�PRUH�PRELOH�WKDQ�HTXLW\�ILQDQFH��D

KLJKHU�FRUSRUDWH�WD[�FRXOG�DWWUDFW�FDSLWDO�WR�WKH�8�6��UDWKHU�WKDQ�UHGXFLQJ�WKH�GRPHVWLF�FDSLWDO�VWRFN�

&HUWDLQO\��YLJRURXV�HQIRUFHPHQW�RI�LQWHUHVW�DOORFDWLRQ�UXOHV�FRXOG�KHOS�WR�VLPXOWDQHRXVO\�PDLQWDLQ

UHYHQXHV�DQG�KHOS�HQVXUH�WKDW�WKH�EXUGHQ�RI�WKH�FRUSRUDWH�LQFRPH�WD[�IDOOV�RQ�FDSLWDO������

7KLV�VWXG\�KDV�LGHQWLILHG�PDQ\�IDFWRUV�WKDW�FDQ�LQIOXHQFH�WKH�LQFLGHQFH�RI�WKH�8�6��FRUSRUDWH

WD[���)LUVW��DQG�PRVW�LPSRUWDQWO\��WKH�DQDO\VLV�XQGHUVFRUHV�WKH�LPSRUWDQFH�RI�LPSHUIHFW�VXEVWLWXWLRQ

LQ�WUDGHG�JRRGV��ZKLFK�EHFRPHV�LPSRUWDQW�IRU�D�ODUJHU�FRXQWU\�RU�DQ\�FRXQWU\�ZLWK�PDQ\�LQGXVWULHV�

,PSHUIHFW�SURGXFW�VXEVWLWXWLRQ�LV�YHU\�HIIHFWLYH�LQ�OLPLWLQJ�WKH�WD[�EXUGHQ�WKDW�IDOOV�RQ�ODERU���$QG

WKLV�LV�WUXH�HYHQ�ZKHQ�WKH�WD[�EXUGHQ�IDOOLQJ�RQ�FDSLWDO�LV�OLPLWHG���6HFRQG��WKLV�VWXG\�VKRZV�WKDW�WKHUH

DUH�VRPH�JHQHUDO�VLPLODULWLHV�LQ�WKH�LQFLGHQFH�RI�D�SDUWLDO�DQG�D�JHQHUDO�FDSLWDO�WD[��LQ�SDUWLFXODU��WKH
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EXUGHQ�GRHV�QRW�IDOO�RQ�GRPHVWLF�ODERU�HYHQ�ZLWK�IDLUO\�KLJK�WUDGH�SURGXFW�RU�SRUWIROLR�HODVWLFLWLHV�

7KLV�LQVLJKW�FRQILUPV�WKDW�WKH�FUXFLDO�SRLQW�RI�WKH�RULJLQDO�+DUEHUJHU�PRGHO&QDPHO\�WKDW�D�SDUWLDO

FDSLWDO�LQFRPH�WD[�LPSRVHG�RQ�D�WHUULWRULDO�EDVLV��L�H��D�EXVLQHVV�WD[��WHQGV�WR�KDYH�WKH�VDPH�EXUGHQ

DV�D�JHQHUDO�FDSLWDO�LQFRPH�WD[&H[WHQGV�WR�DQ�RSHQ�HFRQRP\�ZLWK�RU�ZLWKRXW�SHUIHFW�WUDGHG�SURGXFW

DQG�FDSLWDO�VXEVWLWXWLRQ���7KLUGO\��LW�VXJJHVWV�WKDW�KRZ�FDSLWDO�JRRGV�DUH�SURGXFHG�DQG�WUDGHG�KDV

LPSRUWDQW�FRQVHTXHQFHV��HVSHFLDOO\�IRU�WKH�GHJUHH�WR�ZKLFK�WKH�WD[�LV�H[SRUWHG�YHUVXV�IDOOLQJ�RQ

GRPHVWLF�FDSLWDO����)RU�H[DPSOH��ZKHQ�FDSLWDO�JRRGV�SULFHV�DUH�LQFRUSRUDWHG�LQ�D�PRGHO��WKH\�PD\

UHGXFH�WKH�EXUGHQ�RQ�FDSLWDO��EXW�WKDW�EXUGHQ�ZLOO�QRW�EH�VKLIWHG�YHU\�PXFK�WR�ODERU���3ULFHV�RI�FDSLWDO

JRRGV��ZKLFK�GHSHQG�LQ�SDUW�RQ�WKH�WUDGH�LQ�FDSLWDO�JRRGV��DUH�LPSRUWDQW�LQ�GHWHUPLQLQJ�LQFLGHQFH�

DQG� WKH� GHJUHH� WR� ZKLFK� D� GRPHVWLF� WD[� FDQ� EH� H[SRUWHG� WR� IRUHLJQ� IDFWRUV� RI� SURGXFWLRQ�� � ,Q

SDUWLFXODU�� FLUFXPVWDQFHV� ZKHUH� LQYHVWPHQWV� DUH� KLJKO\� VXEVWLWXWDEOH�� EXW� SURGXFW� VXEVWLWXWLRQ

HODVWLFLWLHV�DUH�ORZ��FDQ�OHDG�WR�VXEVWDQWLDO�IUDFWLRQV�RI�D�WD[�EHLQJ�H[SRUWHG��DQG�WKLV�H[SRUW��EHFRPHV

ODUJHU�WKH�PRUH�WUDGH�D�FRXQWU\�HQJDJHV�LQ&DQ�LVVXH�WKDW�PD\�EH�RI�JUHDWHU�LPSRUWDQFH�WR�(XURSHDQ

FRXQWULHV�ZKHUH�WKH�WUDGHG�VHFWRU�LV�PXFK�ODUJHU�WKDQ�LQ�WKH�8�6����6OHPURG������D��KDV�GLVFXVVHG�WKH

SRWHQWLDO�LPSRUWDQFH�RI�LQWHUQDWLRQDO�FDSLWDO�WD[DWLRQ�UXOHV��LQFOXGLQJ�FRUSRUDWH�WD[�KDUPRQL]DWLRQ�

WR�DFKLHYH�HIILFLHQW�ZRUOGZLGH�SURGXFWLRQ�RXWFRPHV�DV�QDWLRQDO�HFRQRPLHV�EHFRPH�PRUH�LQWHJUDWHG�

2XU�DQDO\VLV��XQGHUVFRUHV�WKDW�SRWHQWLDO�LPSRUWDQFH�RI�WKHVH�UXOHV�IRU�WKH�GLVWULEXWLRQ��DQG�HVSHFLDOO\

WKH�H[SRUWLQJ��RI�WD[�EXUGHQV�DV�ZHOO�
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5HIHUHQFHV

$OWVKXOHU��5RVDQQH��+DUU\�*UXEHUW��DQG�7��6FRWW�1HZORQ����+DV�8�6��,QYHVWPHQW�$EURDG�%HFRPH

0RUH�6HQVLWLYH�WR�7D[�5DWHV"��1DWLRQDO�%XUHDX�RI�(FRQRPLF�5HVHDUFK�:RUNLQJ�3DSHU�������-DQXDU\

������

$XHUEDFK��$ODQ�-����7KH�'HDGZHLJKW�/RVV�IURP�
1RQ�1HXWUDO
�&DSLWDO�,QFRPH�7D[DWLRQ����-RXUQDO

RI�3XEOLF�(FRQRPLFV�����2FWREHU�������������

$XHUEDFK��$ODQ�-���DQG�.HYLQ�+DVVHWW����7D[DWLRQ�DQG�)RUHLJQ�'LUHFW�,QYHVWPHQW�LQ�WKH�8QLWHG

6WDWHV��$�5HFRQVLGHUDWLRQ� RI� WKH�(YLGHQFH��� � ,Q�$OEHUWR�*LRYDQQLQL��*OHQQ�+XEEDUG�� DQG� -RHO

6OHPURG��(GV���6WXGLHV�LQ�,QWHUQDWLRQDO�7D[DWLRQ���1DWLRQDO�%XUHDX�RI�(FRQRPLF�5HVHDUFK�3URMHFW

5HSRUW���&KLFDJR��8QLYHUVLW\�RI�&KLFDJR�3UHVV���������

$XHUEDFK��$ODQ�-��DQG�/DXUHQFH�.RWOLNRII��'\QDPLF�)LVFDO�3ROLF\��&DPEULGJH�8QLYHUVLW\�3UHVV�

�����

$XHUEDFK��$ODQ�-��DQG�-RHO�6OHPURG���7KH�(FRQRPLF�(IIHFWV�RI�WKH�7D[�5HIRUP�$FW�RI������

-RXUQDO�RI�(FRQRPLF�/LWHUDWXUH��-XQH�������SS������������

%DOODUG��&KDUOHV�/���'RQ�)XOOHUWRQ��-RKQ�%��6KRYHQ��DQG�-RKQ�:KDOOH\���$�*HQHUDO�(TXLOLEULXP

0RGHO�IRU�7D[�3ROLF\�(YDOXDWLRQ���&KLFDJR��8QLYHUVLW\�RI�&KLFDJR�3UHVV��������

%RVNLQ��0LFKDHO�-����7D[DWLRQ��6DYLQJ��DQG�WKH�5DWH�RI�,QWHUHVW���-RXUQDO�RI�3ROLWLFDO�(FRQRP\�

�������3DUW����$SULO�������SDJHV�6�����

%UDGIRUG��'DYLG�)����)DFWRU�3ULFHV�0D\�EH�&RQVWDQW��EXW�)DFWRU�5HWXUQV�DUH�1RW����(FRQRPLFV

/HWWHUV�����1R��������������������

)HOGVWHLQ��0DUWLQ� +�� DQG� &KDUOHV� +RULRND�� � �'RPHVWLF� 6DYLQJV� DQG� &DSLWDO� )ORZV��� � 7KH

(FRQRPLF�-RXUQDO�����-XQH����������������

)XFKV��9LFWRU�+���$ODQ�%��.UXHJHU��DQG�-DPHV�0��3RWHUED����:K\�'R�(FRQRPLVWV�'LVDJUHH�DERXW

3ROLF\"� � 7KH� 5ROH� RI� %HOLHIV� $ERXW� 3DUDPHWHUV� DQG� 9DOXHV��� � 1DWLRQDO� %XUHDX� RI� (FRQRPLF

5HVHDUFK��:RUNLQJ�3DSHU�������$XJXVW�������

*RUGRQ��5RJHU�+�� DQG�$��/DQV�%RYHQEHUJ�� � �:K\� LV� &DSLWDO� 6R� ,PPRELOH� ,QWHUQDWLRQDOO\"

3RVVLEOH�([SODQDWLRQV�DQG�,PSOLFDWLRQV�IRU�&DSLWDO�,QFRPH�7D[DWLRQ����$PHULFDQ�(FRQRPLF�5HYLHZ

���'HFHPEHU������������������

��

*RXOGHU��/DZUHQFH�+���-RKQ�%��6KRYHQ��DQG�-RKQ�:KDOOH\�� �'RPHVWLF�7D[�3ROLF\� DQG� WKH

)RUHLJQ�6HFWRU�� �7KH� ,PSRUWDQFH�RI�$OWHUQDWLYH�)RUHLJQ�6HFWRU�)RUPXODWLRQV� WR�5HVXOWV� IURP�D

*HQHUDO�(TXLOLEULXP�0RGHO�����,Q�%HKDYLRUDO�6LPXODWLRQ�0HWKRGV�LQ�7D[�3ROLF\�$QDO\VLV��HGLWHG�E\

0DUWLQ�)HOGVWHLQ���&KLFDJR���8QLYHUVLW\�RI�&KLFDJR�3UHVV��������1%(5�
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*RXOGHU��/DZUHQFH�+���DQG�%DUU\�(LFKHQJUHHQ����6DYLQJ�3URPRWLRQ��,QYHVWPHQW�3URPRWLRQ��DQG

,QWHUQDWLRQDO�&RPSHWLWLYHQHVV����,Q�7UDGH�3ROLFLHV�IRU�,QWHUQDWLRQDO�&RPSHWLWLYHQHVV���(G��5REHUW

&��)HHQVWUD���&KLFDJR��8QLYHUVLW\�RI�&KLFDJR�3UHVV�������

*UDYHOOH��-DQH�*�� � �&RUSRUDWH�7D[�,QFLGHQFH� LQ�DQ�2SHQ�(FRQRP\��� �3URFHHGLQJV�RI� WKH���WK

$QQXDO�&RQIHUHQFH�RI�WKH�1DWLRQDO�7D[�$VVRFLDWLRQ���&ROXPEXV��2KLR���1DWLRQDO�7D[�$VVRFLDWLRQ�

�����

*UDYHOOH��-DQH�*���7KH�(FRQRPLF�(IIHFWV�RI�7D[LQJ�&DSLWDO�,QFRPH��&DPEULGJH��0,7�3UHVV�������

*UDYHOOH��-DQH�*���DQG�/DXUHQFH�-��.RWOLNRII����7KH�,QFLGHQFH�DQG�(IILFLHQF\�&RVWV�RI�&RUSRUDWH

7D[DWLRQ�:KHQ�&RUSRUDWH�DQG�1RQFRUSRUDWH�)LUPV�3URGXFH�WKH�6DPH�*RRGV����-RXUQDO�RI�3ROLWLFDO

(FRQRP\�����$XJXVW����������������

*UDYHOOH��-DQH�*��DQG�/DXUHQFH�-��.RWOLNRII����&RUSRUDWH�7D[DWLRQ�DQG�WKH�(IILFLHQF\�*DLQV�RI

WKH������7D[�5HIRUP�$FW����(FRQRPLF�7KHRU\�����������������

+DUEHUJHU��$UQROG����7KH�,QFLGHQFH�RI�WKH�&RUSRUDWLRQ�,QFRPH�7D[����-RXUQDO�RI�3ROLWLFDO�(FRQRP\

����-XQH�������������������

+DUEHUJHU��$UQROG����7KH�$%&
V�RI�&RUSRUDWH�7D[�,QFLGHQFH���,QVLJKWV�LQWR�WKH�2SHQ�(FRQRP\

&DVH����,Q�7D[�3ROLF\�DQG�(FRQRPLF�*URZWK��:DVKLQJWRQ��'�&����$PHULFDQ�&RXQFLO�IRU�&DSLWDO

)RUPDWLRQ��������

+LQHV��-DPHV��-U��DQG�(ULF�5LFH����)LVFDO�3DUDGLVH���)RUHLJQ�7D[�+DYHQV�DQG�$PHULFDQ�%XVLQHVV��

4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV����������)HEUXDU\�������SDJHV��������

.RWOLNRII�� /DXUHQFH� -�� DQG� /DXUHQFH� +�� 6XPPHUV�� 7D[� ,QFLGHQFH�� ,Q�+DQGERRN� RI� 3XEOLF

(FRQRPLFV��HGLWHG�E\�$ODQ�-��$XHUEDFK�DQG�0DUWLQ�6��)HOGVWHLQ��$PVWHUGDP���1RUWK�+ROODQG�������

0XWWL��-RKQ�DQG�+DUU\�*UXEHUW����7KH�7D[DWLRQ�RI�&DSLWDO�,QFRPH�LQ�DQ�2SHQ�(FRQRP\���7KH

,PSRUWDQFH�RI�5HVLGHQW�1RQUHVLGHQW�7D[�7UHDWPHQW����-RXUQDO�RI�3XEOLF�(FRQRPLFV�����$XJXVW

����������������

6LEHUW��$QQH����7D[LQJ�&DSLWDO�LQ�D�/DUJH�2SHQ�(FRQRP\����-RXUQDO�RI�3XEOLF�(FRQRPLFV����������

�����������

6OHPURG��-RHO����)UHH�7UDGH�7D[DWLRQ�DQG�3URWHFWLRQLVW�7D[DWLRQ�����,QWHUQDWLRQDO�7D[�DQG�3XEOLF

)LQDQFH����1RYHPEHU�����D����������

6OHPURG��-RHO����7D[DWLRQ�:LWK�,QWHUQDWLRQDO�&DSLWDO�0RELOLW\����,Q�8QHDV\�&RPSURPLVH���3UREOHPV

RI�D�+\EULG�,QFRPH�&RQVXPSWLRQ�7D[��HGLWHG�E\�+HQU\�-��$DURQ��+DUYH\�*DOSHU��DQG�-RVHSK�$�

3HFKPDQ���:DVKLQJWRQ��'�&���7KH�%URRNLQJV�,QVWLWXWLRQ�������

6OHPURG��-RHO�� � �3URIHVVLRQDO�2SLQLRQV�$ERXW�7D[�3ROLF\��� �1DWLRQDO�7D[�-RXUQDO����� �0DUFK
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