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������ ,QWURGXFWLRQ�

7KLV�SDSHU�GHYHORSV�VW\OL]HG�IDFWV�DERXW�WKH�LQIODWLRQDU\�SURFHVV�LQ�GHYHORSLQJ�

FRXQWULHV��7R�WKLV�HQG��ZH�H[DPLQH�WKH�VRXUFHV�RI�LQIODWLRQ�LQ�D�VDPSOH�RI����GHYHORSLQJ�

FRXQWULHV�JURXSHG�LQWR�IRXU�UHJLRQV²$IULFD��$VLD��WKH�0HGLWHUUDQHDQ�DQG�6RXWK�$PHULFD��

7KH�GDWD�XVHG�DUH�DQQXDO�DQG�VSDQ�WKH�SHULRG������WR�������2XU�EURDG�EUXVK�DSSURDFK�LV�

LQWHQGHG�WR�FRPSOHPHQW�WKH�PDQ\�SUHYLRXV�DQDO\VHV�RI�LQIODWLRQ�LQ�GHYHORSLQJ�FRXQWULHV�WKDW�

KDYH�W\SLFDOO\�IRFXVHG�RQ�WKH�H[SHULHQFH�RI�LQGLYLGXDO�FRXQWULHV�RU�D�VPDOO�JURXS�RI�WKHP�����

:H�JURXS�VRXUFHV�RI�LQIODWLRQ�LQWR�IRXU�FDWHJRULHV��)LUVW��DV�GLVFXVVHG�E\�0RQWLHO�

��������LQIODWLRQ�LQ�GHYHORSLQJ�FRXQWULHV�LV�RIWHQ�OLQNHG�WR�XQGHUO\LQJ�ILVFDO�LPEDODQFHV��6XFK�

LPEDODQFHV�FDQ�OHDG�WR�DQ�LQFUHDVH�LQ�LQIODWLRQ�HLWKHU�E\�WULJJHULQJ�KLJKHU�PRQH\�JURZWK��DV�LQ�

6DUJHQW�DQG�:DOODFH���������RU�E\�WULJJHULQJ�D�EDODQFH�RI�SD\PHQWV�FULVLV�DQG�IRUFLQJ�DQ�

H[FKDQJH�UDWH�GHSUHFLDWLRQ��DV�LQ�/LYLDWDQ�DQG�3LWHUPDQ����������$QRWKHU�SRVVLELOLW\��H[DPLQHG�

E\�&RH�DQG�0F'HUPRWW��������IRU����$VLD�HFRQRPLHV��LV�WKDW²DV�LQ�WKH�LQGXVWULDO�

FRXQWULHV²�LQIODWLRQ�LQ�GHYHORSLQJ�FRXQWULHV�LV�³DQ�LQGLFDWLRQ�RI�DQ�RYHUKHDWLQJ�HFRQRP\´�DQG�

UHVSRQGV�WR�DQ�DFWLYLW\�YDULDEOH�VXFK�DV�WKH�RXWSXW�JDS���$�WKLUG�VRXUFH�RI�LQIODWLRQ��H[DPLQHG�

E\�%DOO�DQG�0DQNLZ���������LV�VXSSO\�VLGH�³FRVW�VKRFNV´²PRYHPHQWV�LQ�WKH�SULFHV�RI�

SDUWLFXODU�JRRGV��VXFK�DV�RLO��WKDW�OHDG�WR�SHUVLVWHQW�FKDQJHV�LQ�WKH�DJJUHJDWH�SULFH�OHYHO���

)LQDOO\��DV�GLVFXVVHG�E\�&KRSUD���������LQIODWLRQ�PD\�KDYH�D�VXEVWDQWLDO�LQHUWLDO�FRPSRQHQW�

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

�
���)RU�H[DPSOH��0RVHU��������SURYLGHV�HYLGHQFH�RQ�WKH�GRPLQDQW�IDFWRUV�LQIOXHQFLQJ�LQIODWLRQ�LQ�

1LJHULD��ZKLOH�0RQWLHO��������H[DPLQHV�LQIODWLRQ�LQ�$UJHQWLQD��%UD]LO��DQG�,VUDHO��
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DULVLQJ�IURP�WKH�VOXJJLVK�DGMXVWPHQW�RI�LQIODWLRQDU\�H[SHFWDWLRQV�RU�WKH�H[LVWHQFH�RI�VWDJJHUHG�

ZDJH�FRQWUDFWV��

7R�SURYLGH�HYLGHQFH�RQ�WKH�UHODWLYH�LPSRUWDQFH�RI�WKHVH�IRXU�VRXUFHV�IRU�LQIODWLRQ��ZH�

LQFOXGH�LQ�RXU�DQDO\VLV��

����PRQH\�JURZWK�DQG�H[FKDQJH�UDWHV��YDULDEOHV�VXJJHVWHG�E\�WKH�ILVFDO�YLHZ��

����WKH�RXWSXW�JDS�DQG�D�PHDVXUH�RI�WKH�ZRUOG�EXVLQHVV�F\FOH��

����FKDQJHV�LQ�WKH�SULFHV�RI�RLO�DQG�QRQ�RLO�FRPPRGLWLHV��WR�FDSWXUH�FRVW�VKRFNV��

����SDVW�UHDOL]DWLRQV�RI�LQIODWLRQ��WR�UHIOHFW�WKH�LQHUWLDO�FRPSRQHQW�RI�LQIODWLRQ��

,Q�H[DPLQLQJ�WKH�VRXUFHV�RI�LQIODWLRQ��ZH�GR�QRW�H[SORUH�WKH�XQGHUO\LQJ�SROLWLFDO�DQG�

LQVWLWXWLRQDO�IHDWXUHV�LQ�HDFK�FRXQWU\�ZKLFK�HLWKHU�OHDG�WR�KLJK�LQIODWLRQ�UDWHV�RU�SURYLGH�DQ�

DWPRVSKHUH�FRQGXFLYH�WR�DFKLHYLQJ�SULFH�VWDELOLW\����,QVWHDG��ZH�IRFXV�RQ�WKH��SUR[LPDWH¶�

VRXUFHV�RI�LQIODWLRQ�VXJJHVWHG�E\�WKH�IRXU�YLHZV�GLVFXVVHG�DERYH��

7KH�UHPDLQGHU�RI�WKH�SDSHU�LV�RUJDQL]HG�DV�IROORZV��7KH�QH[W�VHFWLRQ�SUHVHQWV�RXU�

HFRQRPHWULF�PHWKRG��DIWHU�ZKLFK�VHFWLRQ�WKUHH�GLVFXVVHV�GDWD��6HFWLRQ�IRXU�SURYLGHV�UHVXOWV��

ILUVW�IRU�GHYHORSLQJ�FRXQWULHV�WDNHQ�DV�D�ZKROH��DQG�WKHQ�IRU�YDULRXV�JURXSV�RI�FRXQWULHV�

GLVWLQJXLVKHG�E\�WKHLU�UHJLRQ�DQG�WKHLU�H[FKDQJH�UDWH�UHJLPH���6HFWLRQ�ILYH�FRQFOXGHV��

�

���(FRQRPHWULF�PHWKRG��(FRQRPHWULF�PHWKRG��(FRQRPHWULF�PHWKRG��(FRQRPHWULF�

PHWKRG��

:H�HVWLPDWH�YHFWRU�DXWRUHJUHVVLRQV��9$5¶V��ZLWK�DW�OHDVW�WKH�IROORZLQJ�VL[�YDULDEOHV��

RLO�SULFHV��QRQ�RLO�SULFHV��RXWSXW�JDS��PRQH\�JURZWK��LQIODWLRQ��DQG�H[FKDQJH�UDWHV��7KH�

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

�
���([DPSOHV�RI�WKHVH�LQVWLWXWLRQDO�IHDWXUHV��DORQJ�ZLWK�UHFHQW�VWXGLHV��LQFOXGH��FHQWUDO�EDQN�

LQGHSHQGHQFH��$OHVLQD�DQG�6XPPHUV���������RSHQQHVV�WR�WUDGH��5RPHU��������DQG�/DQH�
��������DQG�FRXQWU\�VL]H�DQG�GHYHORSPHQW��&DPSLOOR�DQG�0LURQ���������
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DSSURDFK�LV�VLPLODU�WR�WKDW�RI�0RQWLHO���������ZLWK�WKH�H[FHSWLRQ�WKDW�ZH�SRRO�WRJHWKHU�GDWD�

DFURVV�WKH�YDULRXV�FRXQWULHV�LQVWHDG�RI�HVWLPDWLQJ�VHSDUDWH�9$5¶V�IRU�HDFK�FRXQWU\���:H�DOVR�

GLVFXVV�UHVXOWV�LQ�ZKLFK�ZH�DGG�PHDVXUHV�RI�ILVFDO�GHILFLWV�DQG�WKH�ZRUOG�EXVLQHVV�F\FOH�WR�WKLV�

EDVH�VSHFLILFDWLRQ��

)RU�RXU�FURVV�FRXQWU\�SDQHO�RI�GDWD��OHW�W�GHQRWH�WLPH��DQG�L�LQGH[�FRXQWULHV���:H�SRRO�

WKH�GDWD�DFURVV�FRXQWULHV�DQG�HVWLPDWH�9$5¶V�RI�WKH�IRUP��

�
=LW��� ���$�/��=LW�����qL��� LW�

�

ZKHUH�$�/��LV�D�RQH�VLGHG�SRO\QRPLDO�LQ�WKH�ODJ�RSHUDWRU��/���qL�GHQRWHV�D�VHW�RI�FRXQWU\�

VSHFLILF�IL[HG�HIIHFWV�DQG� LW�LV�D�YHFWRU�RI�QRUPDOO\�GLVWULEXWHG�HUURUV�
���%\�SRROLQJ�DFURVV�

FRXQWULHV��ZH�LPSRVH�WKH�UHVWULFWLRQ�WKDW�WKH�HVWLPDWHG�FRHIILFLHQWV�LQ�HDFK�HTXDWLRQ�DUH�WKH�

VDPH�DFURVV�HDFK�FRXQWU\�LQ�WKH�9$5��7KH�IL[HG�HIIHFWV�DUH�LQWHQGHG�WR�FDSWXUH�FRXQWU\�

VSHFLILF�LQIOXHQFHV�RQ�LQIODWLRQ�GXH�WR�GLIIHUHQFHV�LQ�XQLRQL]DWLRQ�UDWHV��ZDJH�EDUJDLQLQJ�

VWUXFWXUHV��RU�FRQFHQWUDWLRQ�UDWLRV��DOO�RI�ZKLFK�SRWHQWLDOO\�H[SODLQ�WKH�EHKDYLRU�RI�SULFHV��EXW�

IRU�ZKLFK�FRXQWU\��RU�LQGXVWU\�VSHFLILF�GDWD�DUH�QRW�DYDLODEOH��,Q�6HFWLRQ���EHORZ��ZH�VSOLW�WKH�

FRXQWULHV�LQWR�VHYHUDO�JURXSV�WR�H[DPLQH�WKH�VRXUFHV�RI�LQIODWLRQ�DFURVV�UHJLRQV�DQG�RWKHU�

JURXSV�RI�FRXQWULHV��

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

�
��,W�LV�ZHOO�NQRZQ�WKDW�OHDVW�VTXDUHV�HVWLPDWHV�DUH�ELDVHG�LQ�WKH�SUHVHQFH�RI�ERWK�IL[HG�HIIHFWV�DQG�

ODJJHG�HQGRJHQRXV�YDULDEOHV��+RZHYHU��DV�GLVFXVVHG�E\�1LFNHOO��������DQG�+VLDR��������SS����������WKH�

ELDV�LV�LQYHUVHO\�SURSRUWLRQDO�WR�WKH�WLPH�GLPHQVLRQ��7��RI�WKH�SDQHO��LQ�RXU�GDWD�VHW�7�LV�EHWZHHQ����DQG�

����VR�WKDW�WKH�VL]H�RI�WKH�ELDV�LV�OLNHO\�WR�EH�VPDOO���1RWH�WKDW�WKH�G\QDPLF�SDQHO�GDWD�PRGHO�RI�+ROW]�

(DNLQ��1HZH\��DQG�5RVHQ��������LV�QRW�DSSURSULDWH�IRU�RXU�FDVH��VLQFH�WKH�DV\PSWRWLFV�UHO\�RQ�WKH�ZLGWK�

RI�WKH�SDQHO��QXPEHU�RI�FRXQWULHV��JRLQJ�WR�LQILQLW\��
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�
8VH�RI�D�9$5�DOORZV�XV�WR�ORRN�DW�WKH�HIIHFW�RI�GLIIHUHQW�DVVXPSWLRQV�DV�WR�WKH�

FRQWHPSRUDQHRXV�LQWHUDFWLRQV�RI�WKH�YDULDEOHV��QRWDEO\�WKH�LQWHUDFWLRQV�RI�PRQH\�JURZWK��

LQIODWLRQ��DQG�H[FKDQJH�UDWHV��ZLWKRXW�LPSRVLQJ�DQ\�FRQVWUDLQWV�RQ�WKH�SDUWLFXODU�FKDQQHOV�

WKURXJK�ZKLFK�WKH�IDFWRUV�LQWHUDFW����:H�SUHVHQW�YDULDQFH�GHFRPSRVLWLRQV�IRU�LQIODWLRQ��DV�ZHOO�

DV�UHVXOWV�RQ�WKH�HIIHFW�RI�LQQRYDWLRQV��³VKRFNV´��LQ�HDFK�RI�WKH�YDULDEOHV�RQ�LQIODWLRQ��$V�

XVXDO��DQ�LQQRYDWLRQ�LV�GHILQHG�DV�WKH�FRPSRQHQW�RI�HDFK�YDULDEOH�ZKLFK�LV�RUWKRJRQDO�WR�ODJV�

RI�DOO�YDULDEOHV�DV�ZHOO�DV�FRQWHPSRUDQHRXV�YDOXHV�RI�YDULDEOHV�RUGHUHG�EHIRUH�LW�LQ�WKH�9$5��

:KLOH�WKLV�SURYLGHV�DQ�HFRQRPLFDOO\�PHDQLQJIXO�GHILQLWLRQ�RI�VKRFNV��D�SLWIDOO�RI�WKH�QRQ�

VWUXFWXUDO�9$5�PHWKRGRORJ\�LV�WKDW�FHUWDLQ�UHVXOWV�PD\�EH�VHQVLWLYH�WR�WKH�RUGHULQJ�RI�WKH�

YDULDEOHV�LQ�WKH�V\VWHP��7KLV�LV�GLVFXVVHG�H[WHQVLYHO\�LQ�6HFWLRQ����

�

������'DWD�

:H�XVH�DQQXDO�GDWD�RQ����GHYHORSLQJ�FRXQWULHV�IRU�WKH�\HDUV������WR�������7DEOH���

SUHVHQWV�VXPPDU\�VWDWLVWLFV��DORQJ�ZLWK�D�OLVW�RI�WKH�LQGLYLGXDO�FRXQWULHV��0DMRU�RLO�SURGXFLQJ�

FRXQWULHV�DUH�H[FOXGHG�IURP�WKH�VDPSOH����'DWD�RQ�PRQH\�JURZWK��LQIODWLRQ�DQG�QRPLQDO�

H[FKDQJH�UDWHV�FRPH�IURP�WKH�,0)�,QWHUQDWLRQDO�)LQDQFLDO�6WDWLVWLFV��0RQH\�JURZWK�LV�WKH�

GLIIHUHQFH�RI�WKH�ORJ�RI�HLWKHU�EDVH�PRQH\��OLQH������RU�0���OLQH���O��ZKLFK�LV�OLQH����SOXV�OLQH�

�����7KH�FKRLFH�RI�PRQHWDU\�DJJUHJDWH�GRHV�QRW�DIIHFW�RXU�UHVXOWV���,QIODWLRQ�LV�WKH�GLIIHUHQFH�

RI�WKH�ORJ�RI�WKH�&3,��OLQH������ZKLOH�WKH�QRPLQDO�H[FKDQJH�UDWH�LV�PHDVXUHG�DV�WKH�GLIIHUHQFH�

RI�WKH�ORJ�RI�WKH�ELODWHUDO�QRPLQDO�H[FKDQJH�UDWH�ZLWK�WKH�86�GROODU��OLQH�UI���7KH�H[FKDQJH�

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

�
��6HH�&ODULGD�DQG�*DOL��������IRU�D�UHODWHG�VWUXFWXUDO�PRGHO��

�����
�
��5HPRYLQJ�WKH�RLO�SURGXFLQJ�QDWLRQ�RI�*DERQ�IURP�WKH�VDPSOH�GRHV�QRW�FKDQJH�RXU�UHVXOWV��
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�
UDWH�LV�VSHFLILHG�DV�XQLWV�RI�GRPHVWLF�FXUUHQF\�SHU�GROODU��VR�WKDW�DQ�LQFUHDVH�LQ�WKH�H[FKDQJH�

UDWH�UHSUHVHQWV�D�GHSUHFLDWLRQ�RI�WKH�FXUUHQF\���,W�ZRXOG�EH�SUHIHUDEOH�WR�XVH�DQ�H[FKDQJH�UDWH�

ZKLFK�WDNHV�LQWR�DFFRXQW�ELODWHUDO�H[FKDQJH�UDWHV�ZLWK�HDFK�FRXQWU\¶V�PDMRU�WUDGLQJ�SDUWQHUV�

�VXFK�DV�WKH�QRPLQDO�HIIHFWLYH�H[FKDQJH�UDWH��OLQHV�QHF�DQG�QHX�LQ�,)6���XQIRUWXQDWHO\��VXFK�D�

PHDVXUH�LV�QRW�DYDLODEOH�IRU�PDQ\�RI�WKH�FRXQWULHV�LQ�RXU�VDPSOH��:H�XVH�QRPLQDO�UDWKHU�WKDQ�D�

PHDVXUH�RI�WKH�UHDO�H[FKDQJH�UDWH��WKLV�LV�EHFDXVH�UHDO�H[FKDQJH�UDWHV�DOUHDG\�WDNH�LQWR�

DFFRXQW�WKH�LQIODWLRQ�UDWHV�ZH�VHHN�WR�H[SODLQ��

'DWD�RQ�ILVFDO�GHILFLWV�DUH�IURP�WKH�,0)¶V�:RUOG�(FRQRPLF�2XWORRN�GDWDEDVH��7KHVH�

DUH�PHDVXUHG�DV�WKH�FHQWUDO�JRYHUQPHQW�EDODQFH�DV�D�VKDUH�RI�*'3��VR�WKDW�D�QHJDWLYH�VLJQ�

LQGLFDWHV�D�GHILFLW��$�PHDVXUH�RI�WKH�JHQHUDO�JRYHUQPHQW�GHILFLW�UDWKHU�WKDQ�WKH�FHQWUDO�

JRYHUQPHQW�GHILFLW�LV�DYDLODEOH�IRU�D�OLPLWHG�VXEVHW�RI�FRXQWULHV�DQG�\HDUV��WKH�FRUUHODWLRQ�

EHWZHHQ�WKH�RYHUODSSLQJ�REVHUYDWLRQV�RI�WKH�WZR�PHDVXUHV�LV�LQ�H[FHVV�RI������

7KH�RXWSXW�JDS�LV�FRQVWUXFWHG�DV�WKH�ORJ�RI�SRWHQWLDO�RXWSXW�PLQXV�WKH�ORJ�RI�DFWXDO�

RXWSXW��VR�WKDW�DQ�LQFUHDVH�LQ�WKH�RXWSXW�JDS�UHIOHFWV�D�VORZGRZQ�LQ�HFRQRPLF�DFWLYLW\�UHODWLYH�

WR�SRWHQWLDO��2I�FRXUVH��WKLV�FRXOG�DOVR�LQGLFDWH�DQ�LQFUHDVH�LQ�SRWHQWLDO�ZLWK�QR�FKDQJH�LQ�

DFWXDO�RXWSXW��$FWXDO�RXWSXW�LV�SHU�FDSLWD�UHDO�*'3��5*'3&+��IURP�YHUVLRQ�����RI�WKH�

6XPPHUV�+HVWRQ�GDWDEDVH��ZKLOH�SRWHQWLDO�*'3�LV�FRQVWUXFWHG�E\�XVLQJ�WKH�ILOWHU�IURP�&RH�

DQG�0F'HUPRWW��������WR�VPRRWK�WKH�ORJ�RI�SHU�FDSLWD�UHDO�*'3��7KH�0F'HUPRWW�ILOWHU�LV�

VLPLODU�WR�WKH�+RGULFN�3UHVFRWW�ILOWHU��ZLWK�WKH�DGYDQWDJH�WKDW�WKH�VPRRWKLQJ�SDUDPHWHU�LV�

FKRVHQ�RSWLPDOO\�E\�WKH�GDWD����$�PHDVXUH�RI�ODERU�PDUNHW�VODFN�VXFK�DV�WKH�XQHPSOR\PHQW�

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

�
��1RWH��KRZHYHU��WKDW�GHYHORSLQJ�FRXQWULHV�PD\�H[SHULHQFH�SDUWLFXODUO\�ODUJH�SRVLWLYH�VXSSO\�VKRFNV�

E\�LPSRUWLQJ�QHZ�WHFKQRORJLHV�IURP�WKH�LQGXVWULDO�FRXQWULHV��7KHVH�ODUJH�LQFUHDVHV�LQ�SRWHQWLDO�RXWSXW�

ZRXOG�WHQG�WR�EH�DYHUDJHG�RYHU�E\�RXU�XVH�RI�D�VPRRWKLQJ�ILOWHU�WR�FRQVWUXFW�SRWHQWLDO�RXWSXW��
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�
UDWH�ZRXOG�EH�DQ�REYLRXV�DOWHUQDWLYH�WR�WKH�RXWSXW�JDS�DV�D�PHDVXUH�RI�UHDO�DFWLYLW\��

XQIRUWXQDWHO\��WKLV�LV�QRW�DYDLODEOH�RQ�D�FRQVLVWHQW�EDVLV�IRU�WKH�EURDG�UDQJH�RI�GHYHORSLQJ�

FRXQWULHV��:H�DOVR�H[DPLQH�WKH�LPSDFW�RQ�LQIODWLRQ�RI�WKH�³ZRUOG�EXVLQHVV�F\FOH�´�PHDVXUHG�

KHUH�DV�WKH�*'3�ZHLJKWHG�JURZWK�UDWHV�RI�WKH�VHYHQ�ODUJHVW�LQGXVWULDO�FRXQWULHV��

:H�FRQVWUXFW�D�PHDVXUH�RI�QRQ�RLO�FRPPRGLW\�SULFHV�E\�PDWFKLQJ�GLVDJJUHJDWHG�GDWD�

RQ�WKH�YDOXH�RI�LPSRUWV�IRU�HDFK�FRXQWU\�IURP�WKH�81�FRPPRGLW\�WUDGH�GDWDEDVH�WR�

FRPPRGLW\�VSHFLILF�SULFHV�RI����FRPPRGLWLHV�IURP�,)6���7KH�SULFHV�IRU�WKH����LQGLYLGXDO�

FRPPRGLWLHV�DUH�DJJUHJDWHG�WRJHWKHU�XVLQJ�HDFK�FRXQWU\¶V�LPSRUW�ZHLJKWV�WR�FUHDWH�D�FRXQWU\�

VSHFLILF�PHDVXUH�RI�QRQ�RLO�FRPPRGLW\�SULFHV��$V�D�UHVXOW��PRYHPHQWV�LQ�WKH�SULFH�RI�D�

SDUWLFXODU�FRPPRGLW\�ZLOO�KDYH�WKH�ODUJHVW�HIIHFW�RQ�LQIODWLRQ�LQ�FRXQWULHV�WKDW�PRVW�KHDYLO\�

LPSRUW�WKDW�LWHP��7KH�PHDVXUH�RI�RLO�SULFHV�LV�WKH�DYHUDJH�RLO�SULFH�IURP�,)6�LQ�GROODUV��WKLV�LV�D�

JOREDO�SULFH�DQG�LV�WKXV�WKH�VDPH�IRU�HDFK�FRXQWU\��(QHUJ\�SULFHV�RI�FRXUVH�YDU\�E\�FRXQWU\�

GXH�WR�FRXQWU\�VSHFLILF�WDULIIV��H[FLVH�WD[HV��DQG�GLIIHUHQFHV�LQ�WKH�SURGXFWLYLW\�RI�WKH�HOHFWULFDO�

JHQHUDWLQJ�DQG�KHDWLQJ�LQGXVWULHV��8QIRUWXQDWHO\�DJDLQ��FRXQWU\�VSHFLILF�PHDVXUHV�RI�HQHUJ\�

SULFHV�DUH�QRW�DYDLODEOH�IRU�RXU�ZLGH�UDQJH�RI�GHYHORSLQJ�FRXQWULHV��

7DEOH���SURYLGHV�D�VXPPDU\�RI�WKH�GDWD��LQ�WRWDO��E\�UHJLRQ��DQG�IRU�LQGLYLGXDO�

FRXQWULHV��ZLWK�WKH�FRXQWULHV�VRUWHG�E\�DYHUDJH�UDWHV�RI�LQIODWLRQ�ZLWKLQ�HDFK�UHJLRQ��$YHUDJH�

UDWHV�RI�LQIODWLRQ�YDU\�ZLGHO\�DFURVV�UHJLRQV��ZLWK�PRGHUDWH�WR�ORZ�UDWHV�JHQHUDOO\�IRXQG�LQ��

$IULFD�DQG�$VLD��EXW�TXLWH�KLJK�DYHUDJH�UDWHV�LQ�PRVW�6RXWK�$PHULFDQ�DQG�0HGLWHUUDQHDQ�

FRXQWULHV���8VLQJ�PHGLDQ�UDWKHU�WKDQ�PHDQ�UDWHV�RI�LQIODWLRQ�JLYHV�VLPLODU�UHVXOWV��

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

�
��7KH�FRPPRGLWLHV�DUH��FHUHDOV��YHJHWDEOH�RLO��EHHI��ODPE��VXJDU��EDQDQDV��FRIIHH��FRFRD��WHD��WLPEHU��

FRWWRQ��ZRRO��UXEEHU��WREDFFR��KLGHV��FRSSHU��DOXPLQXP��LURQ�RUH��WLQ��QLFNHO��]LQF��OHDG��DQG�IHUWLOL]HU��
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�
7KH�ORQJ�UXQ�UHODWLRQVKLS�LPSOLHG�E\�WKH�TXDQWLW\�HTXDWLRQ�LV�HYLGHQW�LQ�WKH�ODUJH�

FRUUHODWLRQ�EHWZHHQ�PRQH\�JURZWK�DQG�LQIODWLRQ�LQ�WKH�ZKROH�VDPSOH��WKRXJK�WKH�VWUHQJWK�RI�

WKH�UHODWLRQVKLS�YDULHV�DFURVV�FRXQWU\�JURXSLQJV��0RVW�QRWDEO\��WKHUH�LV�D�VWURQJ�FRUUHODWLRQ�

EHWZHHQ�PRQH\�DQG�LQIODWLRQ�LQ�FRXQWULHV�ZLWK�KLJK�LQIODWLRQ��DYHUDJH�LQIODWLRQ�DERYH����

SHUFHQW���EXW�D�PXFK�ZHDNHU�UHODWLRQVKLS�LQ�ORZ�LQIODWLRQ�FRXQWULHV��DYHUDJH�LQIODWLRQ�EHORZ����

SHUFHQW���7KLV�LV�WUXH�IRU�WKH�LQGLYLGXDO�UHJLRQV�DQG�FRXQWULHV�DV�ZHOO��

6XUSULVLQJO\��ZH�ILQG�RQO\�ZHDN�HYLGHQFH�RI�D�QHJDWLYH�FRUUHODWLRQ�EHWZHHQ�ILVFDO�

EDODQFH�DQG�HLWKHU�PRQH\�JURZWK�RU�LQIODWLRQ�LQ�WKH�VDPSOH�DV�D�ZKROH��+RZHYHU��WKH�

FRUUHODWLRQ�LV�VWURQJHVW��WKDW�LV��PRVW�QHJDWLYH��LQ�FRXQWULHV�ZLWK�KLJK�DYHUDJH�UDWHV�RI�

LQIODWLRQ��SDUWLFXODUO\�LQ�WKH�0HGLWHUUDQHDQ�UHJLRQ��,Q�$IULFD��LQIODWLRQ�DQG�PRQH\�JURZWK�

DSSHDU�WR�GHFUHDVH�ZLWK�D�ILVFDO�GHILFLW��WKRXJK�RI�FRXUVH�WKHVH�UDZ�FRUUHODWLRQV�GR�QRW�FRQWURO�

IRU�RWKHU�IDFWRUV�DQG�GR�QRW�LPSO\�DQ\WKLQJ�DERXW�FDXVDOLW\��)XUWKHU����RI�WKH����$IULFDQ�

FRXQWULHV�LQ�WKH�VDPSOH�DUH�PHPEHUV�RI�WKH�&)$�)UDQF�=RQH��&DPHURRQ��&RQJR��*DERQ��

,YRU\�&RDVW��1LJHU��6HQHJDO��DQG�7RJR���DQG�WKXV�GR�QRW�SXUVXH�LQGHSHQGHQW�PRQHWDU\�

SROLFLHV��3RVLWLYH�RXWSXW�JURZWK�LQ�WKHVH�FRXQWULHV�OLNHO\�OHDGV�WR�ERWK�ILVFDO�VXUSOXV�DQG�WR�

FDSLWDO�LQIORZV��7KHVH�LQIORZV�ZRXOG�EH�H[SHFWHG�WR�H[SDQG�WKH�PRQH\�VXSSO\��ZKLFK�LV�

HQGRJHQRXV�ZLWK�WKH�IL[HG�H[FKDQJH�UDWH�UHJLPH��WKXV�SURYLGLQJ�IRU�WKH�SRVLWLYH�FRUUHODWLRQV�

EHWZHHQ�ILVFDO�EDODQFH��PRQH\�JURZWK��DQG�LQIODWLRQ��

:H�QH[W�WXUQ�WR�UHVXOWV�IURP�WKH�9$5¶V��ZKLFK�DOORZV�DQ�H[DPLQDWLRQ�RI�FRQGLWLRQDO�

FRUUHODWLRQV�EHWZHHQ�YDULDEOHV��LVVXHV�RI�FDXVDOLW\��DQG�HIIHFWV�RI�YDULRXV�VKRFNV�WR�LQIODWLRQ��

������6SHFLILFDWLRQV�DQG�5HVXOWV�
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�
2XU�PHWKRG�LV�WR�ILUVW�ILQG�VSHFLILFDWLRQV�ZKLFK�EHVW�FKDUDFWHUL]HV�WKH�HQWLUH�VDPSOH��

DQG�WKHQ�WR�SUHVHQW�UHVXOWV�VHSDUDWHO\�IRU�YDULRXV�JURXSLQJV�RI�FRXQWULHV��2XU�EDVH�

VSHFLILFDWLRQ�IRU�WKH�9$5�LV�WKH�IROORZLQJ�VL[�HTXDWLRQ�V\VWHP��

���2LO�SULFH�JURZWK�
���1RQ�RLO�FRPPRGLW\�SULFH�JURZWK�
���2XWSXW�JDS�
���0��JURZWK�
���([FKDQJH�UDWHV�
���,QIODWLRQ�

7KLV�EDVH�VSHFLILFDWLRQ�GRHV�QRW�LQFOXGH�PHDVXUHV�RI�ILVFDO�EDODQFH�RU�WKH�ZRUOG�EXVLQHVV�F\FOH��

WKHVH�DUH�FRQVLGHUHG�LQ�VHFWLRQ�����EHORZ��WKRXJK�LW�WXUQV�RXW�WKDW�DGGLQJ�WKHVH�YDULDEOHV�WR�

WKH�V\VWHP�GRHV�QRW�DIIHFW�RXU�PDLQ�UHVXOWV��)RXU�ODJV�XVHG�LQ�WKH�9$5¶V��7KH�UHVXOWV�GR�QRW�

FKDQJH�PXFK�LI�ZH�XVH�WZR��WKUHH��RU�ILYH�ODJV�LQVWHDG�RI�IRXU��

7KH�RUGHULQJ�RI�WKH�YDULDEOHV�LV�GLVFXVVHG�LQ�VHFWLRQ������IROORZHG�E\�YDULDQFH�

GHFRPSRVLWLRQV�VKRZLQJ�WKH�LPSRUWDQFH�RI�HDFK�YDULDEOH�LQ�DFFRXQWLQJ�IRU�LQIODWLRQ�

PRYHPHQWV�LQ�VHFWLRQ������DQG�LPSXOVH�UHVSRQVH�IXQFWLRQV�VKRZLQJ�WKH�UHVSRQVH�RI�LQIODWLRQ�WR�

YDULRXV�VKRFNV�LQ�VHFWLRQ������6HQVLWLYLW\�DQDO\VLV�IROORZV�LQ�VHFWLRQ������

�

��������������2UGHULQJ�RI�WKH�9DULDEOHV�

7DEOH���SURYLGHV�WZR�VHWV�RI�UHVXOWV�WKDW�DUH�KHOSIXO�LQ�GLVFXVVLQJ�WKH�RUGHULQJ�RI�

YDULDEOHV�LQ�WKH�9$5��7KH�WRS�SDUW�RI�WKH�WDEOH�VKRZV�YDOXHV�RI�WKH�)�VWDWLVWLF�IRU�WKH�QXOO�

K\SRWKHVLV�WKDW�WKH�IRXU�ODJV�RI�WKH�YDULDEOH�LQ�WKH�ILUVW�FROXPQ�FDQ�EH�H[FOXGHG�IURP�WKH�HDFK�

RI�WKH�UHJUHVVLRQV�LQ�WKH�RWKHU�VL[�FROXPQV�ZLWKRXW�ORVV�RI�H[SODQDWRU\�SRZHU��$�ODUJH�)�

VWDWLVWLF��VPDOO�VLJQLILFDQFH�OHYHO��LQGLFDWHV�D�UHMHFWLRQ�RI�WKH�QXOO�DQG�PHDQV�LQVWHDG�WKDW�WKH�

YDULDEOH�LQ�D�JLYHQ�URZ�GRHV�IRUHFDVW�WKH�YDULDEOH�OLVWHG�DW�WKH�WRS�RI�WKH�FROXPQ��:H�DOVR�
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GLVFXVV�UHVXOWV�IURP�EORFN�H[RJHQHLW\�WHVWV�LQ�ZKLFK�ZH�HVWLPDWH�WKH�HTXDWLRQV�MRLQWO\��ERWK�

XQFRQVWUDLQHG�DQG�WKHQ�ZLWK�WKH�FRQVWUDLQW�WKDW�ODJV�RI�SDUWLFXODU�YDULDEOHV�LQ�FHUWDLQ�HTXDWLRQV�

DUH�VHW�WR�]HUR��7KLV�DOORZV�XV�WR�FRPSXWH�D�·��VWDWLVWLF�IRU�WKH�QXOO�K\SRWKHVLV�WKDW�SDUWLFXODU�

YDULDEOHV�GR�QRW�³*UDQJHU�FDXVH´�RWKHUV��)RU�H[DPSOH��PRQH\�JURZWK�³FDXVHV´�LQIODWLRQ�LI�

RPLWWLQJ�ODJV�RI�PRQH\�IURP�WKH�LQIODWLRQ�HTXDWLRQ�FKDQJHV�WKH�FRHIILFLHQWV�RI�WKH�VL[�

HTXDWLRQV�LQ�D�VWDWLVWLFDOO\�VLJQLILFDQW�ZD\��WKDW�LV��LI�ZH�UHMHFW�WKH�QXOO�K\SRWKHVLV�WKDW�WKH�

FRHIILFLHQWV�DUH�QRW�DIIHFWHG�E\�RPLWWLQJ�ODJV�RI�PRQH\���

7KH�ERWWRP�SDUW�RI�WKH�WDEOH�VKRZV�WKH�FRUUHODWLRQV�EHWZHHQ�HUURUV�LQ�WKH�VL[�

HTXDWLRQV��$�KLJK�FRUUHODWLRQ�EHWZHHQ�WKH�HUURUV�LQ�SDUWLFXODU�HTXDWLRQV�LQGLFDWHV�WKDW�WKH�

RUGHULQJ�RI�WKRVH�HTXDWLRQV�PLJKW��EXW�GRHV�QRW�QHFHVVDULO\��PDWWHU�IRU�WKH�UHVXOWV�RI�WKH�

YDULDQFH�GHFRPSRVLWLRQV�DQG�LPSXOVH�UHVSRQVH�IXQFWLRQV��

:H�XVH�WKHVH�UHVXOWV�DV�D�JXLGH�WR�PDNH�VHYHUDO�DVVXPSWLRQV�DV�WR�WKH�RUGHULQJ�RI�WKH�

EDVH�VSHFLILFDWLRQ��:H�ILUVW�DVVXPH�WKDW�SULFH�PRYHPHQWV�LQ�RLO�DQG�QRQ�RLO�FRPPRGLWLHV�DUH�

GULYHQ�E\�H[RJHQRXV�GHYHORSPHQWV�WKDW�DUH�QRW�DIIHFWHG�LQ�WKH�VDPH�\HDU�E\�WKH�RWKHU�IDFWRUV��

)RU�RLO�SULFHV��RI�FRXUVH��WKH�ELJJHVW�GHYHORSPHQWV�LQ�SULFHV�KDYH�UHVXOWHG�IURP�23(&�UHODWHG�

VXSSO\�GLVWXUEDQFHV��2LO�DQG�QRQ�RLO�SULFH�PRYHPHQWV�DUH�FORVHO\�UHODWHG��ZLWK�D�FRUUHODWLRQ�

FRHIILFLHQW�RI�WKH�HUURUV�IURP�WKH�WZR�HTXDWLRQV�MXVW�RYHU������,Q�DOO�RI�RXU�VSHFLILFDWLRQV��

KRZHYHU��ZH�ILQG�WKDW�LW�PDNHV�YHU\�OLWWOH�GLIIHUHQFH�ZKLFK�RI�WKH�WZR�LV�RUGHUHG�ILUVW��:H�DOVR�

H[SHULPHQWHG�ZLWK�D�VLQJOH�YDULDEOH�ZKLFK�FRPELQHV�RLO�DQG�QRQ�RLO�FRPPRGLW\�SULFHV��DV�

EHIRUH�XVLQJ�LPSRUW�YDOXHV�DV�ZHLJKWV��:KLOH�WKLV�GRHV�QRW�DIIHFW�UHVXOWV�IRU�WKH�RWKHU�IRXU�

YDULDEOHV��WKH�ILW�RI�WKLV�RQH�HTXDWLRQ�LV�VXEVWDQWLDOO\�ZRUVH�WKDQ�WKH�ILW�RI�HLWKHU�RI�WKH�WZR�

VHSDUDWH�UHJUHVVLRQV��
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�
7KH�RWKHU�ODUJH�FRUUHODWLRQV�LQ�WKH�HUURUV�RI�WKH�VL[�HTXDWLRQV�DUH�WKRVH�EHWZHHQ�PRQH\�

JURZWK��LQIODWLRQ��DQG�H[FKDQJH�UDWHV���:H�DVVXPH�WKDW�WKH�FRQWHPSRUDQHRXV�FRUUHODWLRQ�

EHWZHHQ�LQQRYDWLRQV�LQ�PRQH\�JURZWK�DQG�LQIODWLRQ�LQQRYDWLRQV�UHIOHFWV�FDXVDWLRQ�IURP�PRQH\�

JURZWK�WR�LQIODWLRQ��WKRXJK�WKHUH�LV�FOHDUO\�VRPH�IHHGEDFN�IURP�LQIODWLRQ�WR�PRQHWDU\�

DJJUHJDWHV�ZLWKLQ�WKH�\HDU��$�VLPLODU�DVVXPSWLRQ�LV�PDGH�ZLWK�UHVSHFW�WR�WKH�FRUUHODWLRQ�

EHWZHHQ�H[FKDQJH�UDWH�DQG�LQIODWLRQ����7KDW�OHDYHV�WKH�LVVXH�RI�WKH�GLUHFWLRQ�RI�FDXVDWLRQ�

EHWZHHQ�H[FKDQJH�UDWH�LQQRYDWLRQV�DQG�PRQH\�JURZWK�LQQRYDWLRQV��LQ�WKLV�FDVH��ZH�FRQVLGHU�

ERWK�SRVVLELOLWLHV��

)LQDOO\��7DEOH���LQGLFDWHV�WKDW�WKH�RXWSXW�JDS�IRUHFDVWV�LQIODWLRQ��)�VWDWLVWLF�RI�������

VLJQLILFDQFH�OHYHO�RI��������ZKLOH�ZH�FDQQRW�UHMHFW�WKH�QXOO�K\SRWKHVLV�WKDW�LQIODWLRQ�SURYLGHV�QR�

LQIRUPDWLRQ�RQ�WKH�RXWSXW�JDS��)�VWDWLVWLF�RI�������VLJQLILFDQFH�OHYHO�RI��������6LPLODUO\��EORFN�

H[RJHQHLW\�WHVWV�LQGLFDWH�WKDW�WKH�RXWSXW�JDS�³FDXVHV´�LQIODWLRQ��·��VWDWLVWLF�RI�������

VLJQLILFDQFH�OHYHO�RI��������EXW�ODJV�RI�LQIODWLRQ�FDQ�EH�VDIHO\�RPLWWHG�IURP�WKH�RXWSXW�JDS�

HTXDWLRQ��·��VWDWLVWLF�RI�������VLJQLILFDQFH�OHYHO�RI��������:H�WKXV�RUGHU�WKH�RXWSXW�JDS�EHIRUH�

LQIODWLRQ��7KRXJK�7DEOH���DOVR�VKRZV�WKDW�ODJV�RI�PRQH\�JURZWK�IRUHFDVW�WKH�RXWSXW�JDS�EXW�

QRW�YLFH�YHUVD��WKH�FRUUHODWLRQ�EHWZHHQ�WKH�HUURUV�RI�WKHVH�WZR�HTXDWLRQV�LV�TXLWH�VPDOO�DQG�

ERWK�YDULDEOHV�FDXVH�HDFK�RWKHU���)RUWXQDWHO\��LW�WXUQV�RXW�WKDW�WKH�RUGHULQJ�RI�PRQH\�JURZWK�

DQG�WKH�RXWSXW�JDS�GRHV�QRW�PDWWHU�IRU�RXU�UHVXOWV��:H�WKXV�SODFH�WKH�RXWSXW�JDS�EHIRUH�0��

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

�
��7KH�)�VWDWLVWLFV�LQ�7DEOH���LQGLFDWH�WKDW�ODJV�RI�LQIODWLRQ�SURYLGH�LQIRUPDWLRQ�RQ�H[FKDQJH�

UDWH�PRYHPHQWV��ZKLOH�ZH�FDQQRW�UHMHFW�WKH�QXOO�K\SRWKHVLV�WKDW�ODJV�RI�H[FKDQJH�UDWHV�GR�QRW�
IRUHFDVW�LQIODWLRQ��+RZHYHU��EORFN�H[RJHQHLW\�WHVWV�LQGLFDWH�WKDW�LQIODWLRQ�DQG�H[FKDQJH�UDWHV�
*UDQJHU�FDXVH�HDFK�RWKHU��WKRXJK�ZH�PXFK�PRUH�GHFLVLYHO\�UHMHFW�WKH�QXOO�WKDW�LQIODWLRQ�KDV�QR�
DIIHFW�RQ�H[FKDQJH�UDWHV��·��VWDWLVWLF�RI��������WKDQ�ZH�GR�WKH�QXOO�WKDW�H[FKDQJH�UDWHV�KDYH�QR�
DIIHFW�RQ�LQIODWLRQ��·��VWDWLVWLF�RI��������
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JURZWK�LQ�RUGHU�WR�SDLU�PRQH\�JURZWK�DQG�LQIODWLRQ�DQG�WKXV�PRVW�FOHDQO\�LVRODWH�WKHLU�

LQWHUDFWLRQ��

�
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���������� ,PSRUWDQFH�RI�WKH�6L[�)DFWRUV�DV�,QIOXHQFHV�RQ�,QIODWLRQ�

7DEOH���VKRZV�WKH�UHVXOWV�IURP�YDULDQFH�GHFRPSRVLWLRQV�IRU�WKH�WZR�DOWHUQDWLYH�

VSHFLILFDWLRQV�GLVFXVVHG�DERYH��7KUHH�NH\�ILQGLQJV�HPHUJH��)LUVW��LQIODWLRQ�LV�PDLQO\�D�ILVFDO�

SKHQRPHQRQ��8QGHU�WKH�ILUVW�VSHFLILFDWLRQ��PRQH\�JURZWK�DFFRXQWV�IRU�RYHU�WZR�WKLUGV�RI�WKH�

YDULDQFH�RI�LQIODWLRQ�DW�ERWK�VKRUW�DQG�ORQJ�WHUP�KRUL]RQV��XQGHU�WKH�VHFRQG�RUGHULQJ��WKLV�UROH�

LV�DVVXPHG�E\�H[FKDQJH�UDWH�PRYHPHQWV��6HFRQG��SDVW�UHDOL]DWLRQV�RI�LQIODWLRQ�DFFRXQW�IRU�

EHWZHHQ�WHQ�DQG�WZHQW\�SHUFHQW�RI�LQIODWLRQ�PRYHPHQWV��7KLV�VXJJHVWV�DQ�LPSRUWDQW�UROH�IRU�

LQIODWLRQDU\�H[SHFWDWLRQV�DQG�LQVWLWXWLRQDO�IHDWXUHV�VXFK�DV�LQGH[DWLRQ�VFKHPHV��ERWK�RI�ZKLFK�

DOORZ�SDVW�LQIODWLRQ�WR�LQIOXHQFH�FXUUHQW�ZDJHV�DQG�SULFH�VHWWLQJ��7KLUG��WKH�FRVW�VKRFNV�DQG�

RXWSXW�JDS�SOD\�D�UHODWLYHO\�PLQRU�UROH�LQ�DFFRXQWLQJ�IRU�LQIODWLRQ���

7KH�QH[W�IRXU�WDEOHV�VKRZ�KRZ�WKH�IRXU�UHJLRQDO�JURXSV�GHSDUW�IURP�WKH�EHQFKPDUN�

IRU�DOO�GHYHORSLQJ�FRXQWULHV�DV�D�ZKROH��,Q�WKH�FDVH�RI�$IULFD��7DEOH�����SDVW�UHDOL]DWLRQV�RI�

LQIODWLRQ�SOD\�D�SUHGRPLQDQW�UROH��DFFRXQWLQJ�IRU�WZR�WKLUGV�WR�WKUHH�IRXUWKV�RI�WKH�YDULDQFH�RI�

LQIODWLRQ��7KH�UROH�RI�ILVFDO�LQIOXHQFHV�XQGHUJRHV�D�FRUUHVSRQGLQJ�GLPLQXWLRQ��2QH�LPSRUWDQW�

DGGLWLRQDO�UHVXOW�KHUH�LV�WKDW�WKH�XQFHUWDLQW\�DERXW�WKH�UHODWLYH�LPSRUWDQFH�RI�PRQH\�VKRFNV�

DQG�H[FKDQJH�UDWH�VKRFNV�LV�UHGXFHG�DV�ZHOO��)RU�LQVWDQFH��DW�VWHS�����PRQH\�VKRFNV�DFFRXQW�

IRU�EHWZHHQ���DQG����SHUFHQW�RI�WKH�YDULDQFH�RI�LQIODWLRQ��ZKHUHDV�H[FKDQJH�UDWHV�DFFRXQW�IRU�

EHWZHHQ����DQG����SHUFHQW��&RVW�VKRFNV�DUH�D�ELW�PRUH�LPSRUWDQW�WKDQ�IRU�GHYHORSLQJ�

FRXQWULHV�DV�D�ZKROH��WKH�RXWSXW�JDS�D�ELW�OHVV�VR���

)RU�$VLD��7DEOH�����WKH�UHVXOWV�DUH�VLPLODU�WR�WKRVH�IRU�$IULFD��EXW�ZLWK�VRPH�VKLIW�LQ�

HPSKDVLV��7KH�SUHGRPLQDQW�IDFWRU��DJDLQ��LV�SDVW�UHDOL]DWLRQV�RI�LQIODWLRQ��%XW�FRVW�VKRFNV�SOD\�

DQ�LPSRUWDQW�UROH��HFOLSVLQJ�WKH�UROH�RI�ILVFDO�IDFWRUV��1RWH�WKDW�WKH�XQFHUWDLQW\�DERXW�WKH�
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UHVSHFWLYH�UROHV�RI�PRQH\�DQG�H[FKDQJH�UDWH�VKRFNV�LV�TXLWH�QDUURZ��DW�VWHS�����PRQH\�VKRFNV�

DFFRXQW�IRU�EHWZHHQ���DQG���SHUFHQW��ZKLOH�H[FKDQJH�UDWH�VKRFNV�DFFRXQW�IRU�EHWZHHQ���DQG���

SHUFHQW��

7KH�UHVXOWV�IRU�6RXWK�$PHULFD�SUHVHQW�D�VKDUS�FRQWUDVW��7DEOH�����,QIODWLRQ�GLVSOD\V�

YHU\�OLWWOH�SHUVLVWHQFH�LQ�WKLV�FDVH��0RVW�RI�WKH�H[SODQDWRU\�SRZHU�FRPHV�IURP�WKH�ILVFDO�

YDULDEOHV��DOWKRXJK�RXU�PHWKRG�LV�XQDEOH�WR�GHOLQHDWH�WKH�UHVSHFWLYH�UROHV�RI�PRQH\�DQG�

H[FKDQJH�UDWH�VKRFNV��7KH�UHVXOWV�IRU�WKH�IRXUWK�JURXS��WKH�0HGLWHUUDQHDQ�FRXQWULHV��IDOO�LQ�

EHWZHHQ�WKRVH�IRU�$VLD�DQG�$IULFD��RQ�WKH�RQH�KDQG��DQG�6RXWK�$PHULFD�RQ�WKH�RWKHU��

:KDW�DFFRXQWV�IRU�WKHVH�GLIIHUHQFHV�DFURVV�UHJLRQV�LQ�WKH�VRXUFHV�RI�LQIODWLRQ"�:KLOH�D�

FRPSOHWH�LQYHVWLJDWLRQ�RI�WKLV�LVVXH�LV�QRW�FRQGXFWHG�LQ�WKLV�SDSHU��ZH�VXJJHVW�WKDW�WKH�

GLIIHUHQFHV�FDQ�EH�WUDFHG�WR�GLIIHUHQFHV�LQ�H[FKDQJH�UDWH�UHJLPHV��7R�VXEVWDQWLDWH�WKLV�

FRQMHFWXUH��ZH�VHJPHQW�WKH�VDPSOH�LQWR�FRXQWULHV�ZKRVH�H[FKDQJH�UDWH�UHJLPH�ZDV��RQ�

DYHUDJH�RYHU�WKH�VDPSOH�SHULRG��FORVH�WR�D�IL[HG�H[FKDQJH�UDWH�UHJLPH�DQG�WKRVH�ZKRVH�UHJLPH�

ZDV�FORVHU�WR�D�IORDWLQJ�H[FKDQJH�UDWH�UHJLPH��7KLV�VHJPHQWDWLRQ�ZDV�FDUULHG�RXW�E\�UHO\LQJ�RQ�

FDUHIXO�ZRUN�E\�*KRVK��*XOGH��2VWU\�DQG�:ROI���������ZKR�KDYH�FODVVLILHG�WKH�H[FKDQJH�UDWH�

UHJLPHV�RI�D�ODUJH�VDPSOH�RI�FRXQWULHV�RYHU�WKH�SHULRG�����������LQWR�QLQH�UHJLPHV��UDQJLQJ�

IURP�VLQJOH�FXUUHQF\�SHJV�WR�IORDWLQJ�UHJLPHV�ZLWK�QR�LQWHUYHQWLRQ��:H�FROODSVHG�WKH�QLQH�

UHJLPH�FODVVLILHG�LQWR�WZR�FDWHJRULHV��WKRVH�WKDW�DUH�UHODWLYHO\�IL[HG�DQG�WKRVH�WKDW�DUH�FORVHU�WR�

D�IORDWLQJ�H[FKDQJH�UDWH�UHJLPH��EDVHG�RQ�WKH�DYHUDJH�YDOXH�RI�WKH�UHJLPH�RYHU�WKH�VDPSOH�

SHULRG���

7KH�DYHUDJH�H[FKDQJH�UDWH�UHJLPH�GLIIHUV�TXLWH�D�ELW�DFURVV�UHJLRQV��,Q�$IULFD�����RI�

WKH����FRXQWULHV�LQ�RXU�VDPSOH�FRXQWULHV�KDYH�SHJJHG�V\VWHPV�DQG�WZR�RWKHUV�DUH�FORVH�WR�
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IL[HG��7KH�HOHYHQ�$VLDQ�FRXQWULHV�WHQG�WR�KDYH�UHJLPHV�WKDW�DUH�LQWHUPHGLDWH�EHWZHHQ�SHJJHG�

DQG�IORDWLQJ�UHJLPHV��LQ�RXU�FODVVLILFDWLRQ��WKH�PDMRULW\�RI�WKHVH�FRXQWULHV�HQG�XS�EHLQJ�

FODVVLILHG�ZLWK�WKH�IL[HG�H[FKDQJH�UDWH�FRXQWULHV��,Q�6RXWK�$PHULFD��ZKLOH�D�IHZ�FRXQWULHV�

KDYH�IL[HG�V\VWHPV��H�J���3DQDPD���WKH�YDVW�PDMRULW\²���RI�WKH����FRXQWULHV�LQ�RXU�VDPSOH²

HQG�XS�EHLQJ�FKDUDFWHUL]HG�DV�IORDWLQJ���

*LYHQ�WKLV�FORVH�FRUUHVSRQGHQFH�EHWZHHQ�UHJLRQV�DQG�H[FKDQJH�UDWH�UHJLPHV��WKH�

UHVXOWV�RQ�KRZ�WKH�YDULDQFH�GHFRPSRVLWLRQ�RI�LQIODWLRQ�GLIIHUV�DFURVV�UHJLPHV�VKRXOG�FRPH�DV�

QR�VXUSULVH��7DEOH���VKRZV�WKH�YDULDQFH�GHFRPSRVLWLRQ�RI�LQIODWLRQ�IRU�WKH�FRXQWULHV�LQ�WKH�

IL[HG�H[FKDQJH�UDWH�JURXS��,W�LV�HYLGHQW�WKDW�WKH�UHVXOWV�DUH�UHPLQLVFHQW�RI�WKH�UHVXOWV�IRU�WKH�

$IULFDQ�DQG�$VLDQ�UHJLRQV�DQG�TXLWH�GLIIHUHQW�IURP�WKRVH�IRU�6RXWK�$PHULFD��7KDW�LV������

LQIODWLRQ�KDV�D�VXEVWDQWLDO�LQHUWLDO�FRPSRQHQW������ILVFDO�YDULDEOHV�DUH�WKH�VHFRQG�PRVW�

LPSRUWDQW�VRXUFH��DQG�WKH�UDQJH�RI�XQFHUWDLQW\�DERXW�WKH�UHODWLYH�LPSRUWDQFH�RI�0��JURZWK�

DQG�WKH�H[FKDQJH�UDWH�LV�QDUURZ��DQG�����FRVW�VKRFNV�DQG�WKH�RXWSXW�JDS�SOD\�D�PRGHVW�UROH��

)RU�WKH�IORDWLQJ�H[FKDQJH�UDWH�JURXS��WKH�UHVXOWV�UHVHPEOH�WKRVH�IRU�6RXWK�$PHULFD��7DEOH�����

)LVFDO�YDULDEOHV�DUH�SUHGRPLQDQW��LQIODWLRQ�LV�QRW�YHU\�SHUVLVWHQW��FRVW�VKRFNV�DUH�XQLPSRUWDQW�

DQG�WKH�RXWSXW�JDS�VRPHZKDW�OHVV�VR��

�

����������5HVSRQVH�RI�,QIODWLRQ�WR�9DULRXV�6KRFNV��

7KH�LPSXOVH�UHVSRQVHV�XQGHU�IRU�WKH�WZR�RUGHULQJV�RI�WKH�9$5�DUH�VKRZQ�LQ�&KDUWV��D�

DQG��E�IRU�WKH�VDPSOH�RI�DOO�FRXQWULHV���,Q�DGGLWLRQ�WR�WKH�SRLQW�HVWLPDWHV��WKH�VROLG�OLQHV���WKH�

FKDUWV�VKRZ�HUURU�EDQGV�WZR�VWDQGDUG�GHYLDWLRQV�ZLGH��WKH�GDVKHG�OLQHV�����/RRNLQJ�GRZQ�WKH�

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

�
��7KH�VWDQGDUG�HUURUV�RI�WKH�LPSXOVH�UHVSRQVHV�DUH�FRPSXWHG�E\�WKH�0RQWH�&DUOR�PHWKRG�GHVFULEHG�LQ�
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�
FROXPQ�ODEHOHG�³LQIODWH´�LQ�HDFK�JUDSK�SURYLGHV�WKH�HVWLPDWHG�UHVSRQVH�RI�LQIODWLRQ�WR�D�RQH�

VWDQGDUG�GHYLDWLRQ�VKRFN�WR�HDFK�RI�WKH�VL[�IDFWRUV��

5HJDUGOHVV�RI�WKH�RUGHULQJ�FKRVHQ��WKH�IROORZLQJ�FRQFOXVLRQV�KROG��)LUVW��H[SDQVLRQDU\�

SROLFLHV��ZKHWKHU�UHIOHFWHG�LQ�IDVWHU�PRQH\�JURZWK�RU�GHSUHFLDWLRQ��OHDG�WR�KLJKHU�LQIODWLRQ�DQG�

WKH�LPSDFW�LV�VWDWLVWLFDOO\�VLJQLILFDQW��7KH�UHVSRQVH�RI�LQIODWLRQ�WR�PRQH\�LQQRYDWLRQV�LV�KXPS�

VKDSHG��ZLWK�WKH�ODUJHVW�LPSDFW�FRPLQJ�D�\HDU�DIWHU�WKH�PRQHWDU\�LPSXOVH���6HFRQG��SRVLWLYH�

RLO�DQG�QRQ�RLO�LQQRYDWLRQV�UDLVH�LQIODWLRQ�E\�RQO\�D�PRGHVW�DPRXQW�DQG�WKH�LPSDFW�LV�

ERUGHUOLQH�VWDWLVWLFDOO\�VLJQLILFDQW���7KLUG��DQ�RXWSXW�JDS²WKDW�LV��D�ZHDNHQLQJ�RI�WKH�

HFRQRP\²OHDGV�WR�D�VWDWLVWLFDOO\�VLJQLILFDQW�GHFOLQH�LQ�LQIODWLRQ�LQ�DOO�VSHFLILFDWLRQV��EXW�RQO\�

ZLWK�D�ORQJ�ODJ�RI�RQH�WR�WZR�\HDUV�DQG�DIWHU�DQ�LQLWLDO�PRYHPHQW�LQ�WKH�RWKHU�GLUHFWLRQ���

0RUHRYHU��WKH�PDJQLWXGH�RI�WKH�LQIODWLRQ�UHVSRQVH�WR�UHDO�DFWLYLW\�LV�JHQHUDOO\�VPDOO���2XU�

UHVXOWV�WKXV�SURYLGH�DW�EHVW�ZHDN�VXSSRUW�IRU�WKH�³JDS�PRGHO´�RI�LQIODWLRQ�LQ�GHYHORSLQJ�

FRXQWULHV���2QH�H[SODQDWLRQ�IRU�WKH�SHUYHUVH�LQLWLDO�UHVSRQVH�RI�LQIODWLRQ�WR�D�VORZGRZQ�RI�

RXWSXW�LV�WKDW�LW�PD\�UHIOHFW�JRYHUQPHQWV¶�LQLWLDO�UHOLDQFH�RQ�LQIODWLRQ�FDXVLQJ�ILVFDO�GHILFLWV�LQ�

WKH�IDFH�RI�IDOOLQJ�UHYHQXHV���)RXUWK��DQ�H[RJHQRXV�LQFUHDVH�LQ�LQIODWLRQ�KDV�D�SHUVLVWHQW�HIIHFW��

ZLWK�D�VWDWLVWLFDOO\�VLJQLILFDQW�LQFUHDVH�LQ�LQIODWLRQ�IRU�WZR�WR�WKUHH�\HDUV�IROORZLQJ�WKH�LQLWLDO�

LPSXOVH���

$V�GHPRQVWUDWHG�LQ�WKH�SUHYLRXV�VHFWLRQ��WKHUH�LV�D�FORVH�RYHUODS�EHWZHHQ�WKH�YDULDQFH�

GHFRPSRVLWLRQ�RI�LQIODWLRQ�IRU�UHJLRQV�DQG�WKH�GHFRPSRVLWLRQ�IRU�H[FKDQJH�UDWH�UHJLPHV���1RW�

VXUSULVLQJO\��WKLV�FRUUHVSRQGHQFH�FRQWLQXHV�WR�KROG�IRU�WKH�LPSXOVH�UHVSRQVHV�DV�ZHOO���7KH�

��������������������������������������������������������������������������������������������������������������������������������������������������
WKH�PDQXDO�IRU�5$76������XVLQJ������GUDZV�IURP�WKH�HVWLPDWHG�DV\PSWRWLF�GLVWULEXWLRQ�RI�WKH�9$5�

FRHIILFLHQWV�DQG�WKH�FRYDULDQFH�PDWUL[�RI�WKH�LQQRYDWLRQV���7KH�SRLQW�HVWLPDWH�DQG�VWDQGDUG�HUURUV�DUH�WKH�

PHDQ�DQG�VWDQGDUG�GHYLDWLRQ�DFURVV�GUDZV�RI�WKH�VLPXODWHG�LPSXOVH�UHVSRQVHV��
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�
UHVSRQVHV�IRU�$VLD�DQG�$IULFD�UHVHPEOH�WKRVH�IRU�IL[HG�H[FKDQJH�UDWH�UHJLPHV��ZKLOH�WKH�

UHVSRQVHV�IRU�6RXWK�$PHULFD�DUH�FORVH�WR�WKRVH�IRU�IORDWLQJ�H[FKDQJH�UDWH�UHJLPHV���,Q�WKH�

LQWHUHVW�RI�EUHYLW\��WKHUHIRUH��RQO\�WKH�LPSXOVH�UHVSRQVHV�IRU�H[FKDQJH�UDWH�UHJLPHV�DUH�

UHSRUWHG�LQ�&KDUWV��D�DQG��E�IRU�IL[HG�H[FKDQJH�UDWHV�DQG�&KDUWV��D�DQG��E�IRU�IORDWLQJ�

H[FKDQJH�UDWHV���)RU�IL[HG�H[FKDQJH�UDWH�UHJLPHV�WKH�QRWHZRUWK\�ILQGLQJV�DUH�WKDW������ERWK�RLO�

DQG�QRQ�RLO�LQQRYDWLRQV�KDYH�VWURQJ�DQG�VWDWLVWLFDOO\�VLJQLILFDQW�LPSDFWV�RQ�LQIODWLRQ��DQG�����

WKH�UHVSRQVH�RI�LQIODWLRQ�WR�PRQH\�LQQRYDWLRQV�LV�PXWHG��WKRXJK�VWDWLVWLFDOO\�VLJQLILFDQW��DQG�

GRHV�QRW�KDYH�D�KXPS�VKDSH���)RU�IORDWLQJ�H[FKDQJH�UDWH�UHJLPHV��RLO�DQG�QRQ�RLO�LQQRYDWLRQV�

KDYH�YLUWXDOO\�QR�LPSDFW���0RQH\�LQQRYDWLRQV�SOD\�D�VLJQLILFDQW�UROH��DV�GR�H[FKDQJH�UDWH�

LQQRYDWLRQV��SDUWLFXODUO\�LQ�WKH�FDVH�ZKHUH�WKH\�DUH�RUGHUHG�DKHDG�RI�0��LQ�WKH�9$5�V\VWHP�����

�

���������� 6HQVLWLYLW\�$QDO\VLV�

:H�H[DPLQHG�VHYHUDO�DOWHUQDWLYH�VSHFLILFDWLRQV�LQ�DGGLWLRQ�WR�WKH�RUGHULQJV�GLVFXVVHG�LQ�

VHFWLRQV�����WR���������8VLQJ�EDVH�PRQH\�UDWKHU�WKDQ�0��DV�RXU�PHDVXUH�RI�PRQH\�JURZWK�

KDUGO\�DIIHFWV�RXU�UHVXOWV��6LPLODUO\��DGGLQJ�WKH�³ZRUOG�EXVLQHVV�F\FOH´��WKH�*'3�ZHLJKWHG�

JURZWK�UDWHV�RI�WKH�*��FRXQWULHV��DV�DQ�DGGLWLRQDO�YDULDEOH�LQ�WKH�9$5�KDV�OLWWOH�HIIHFW�RQ�RXU�

UHVXOWV��DV�WKLV�WXUQV�RXW�WR�H[SODLQ�OHVV�WKDQ�RQH�SHUFHQW�RI�WKH�YDULDQFH�RI�LQIODWLRQ�LQ�WKH�

ZKROH�VDPSOH��DQG�QR�PRUH�WKDQ�IRXU�SHUFHQW�LQ�DQ\�RI�WKH�JURXSLQJV�RI�FRXQWULHV���

:H�DOVR�H[DPLQH�WKH�LPSDFW�RI�VKRFNV�WR�WKH�ILVFDO�EDODQFH�RQ�LQIODWLRQ��PRQH\�

JURZWK��DQG�H[FKDQJH�UDWHV�E\�DGGLQJ�WKH�ILVFDO�EDODQFH�WR�WKH�V\VWHP�EHIRUH�PRQH\�JURZWK��

7KH�HIIHFW�RI�D�ILVFDO�LPSXOVH�RQ�LQIODWLRQ�GHSHQGV�RQ�ZKHWKHU�WKH�UDWLR�RI�ILVFDO�EDODQFH�WR�

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

��
��'HWDLOV�RQ�WKHVH�UHVXOWV�DUH�DYDLODEOH�IURP�WKH�DXWKRUV��
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*'3�H[FHHGV�VRPH�³WKUHVKROG´�YDOXH��)RU�FRXQWULHV�LQ�ZKLFK�WKH�DYHUDJH�GHILFLW�LV�VPDOOHU�

WKDQ���SHUFHQW�RI�*'3��WKH�UDWLR�RI�WKH�ILVFDO�EDODQFH�WR�*'3�DFFRXQWV�IRU�OLWWOH�RI�WKH�

YDULDQFH�RI�LQIODWLRQ��DQG�D�RQH�VWDQGDUG�GHYLDWLRQ�LQQRYDWLRQ�LQ�WKH�GHILFLW�WR�*'3�UDWLR�KDV�

HVVHQWLDOO\�QR�HIIHFW�RQ�LQIODWLRQ��,Q�WKHVH�³VPDOO�GHILFLW´�FRXQWULHV��WKH�ILVFDO�EDODQFH�H[SODLQV�

OHVV�WKDQ���SHUFHQW�RI�PRQH\�JURZWK�DQG�OHVV�WKDQ���SHUFHQW�RI�H[FKDQJH�UDWH�PRYHPHQWV��

'HILFLWV�PDWWHU�PXFK�PRUH��KRZHYHU��ZKHQ�WKH�DYHUDJH�ILVFDO�GHILFLW�H[FHHGV���SHUFHQW�RI�

*'3��,Q�WKHVH�³ODUJH�GHILFLW´�FRXQWULHV��WKH�ILVFDO�EDODQFH�DFFRXQWV�IRU���SHUFHQW�RI�LQIODWLRQ�

PRYHPHQWV��DQG�DQ�LQFUHDVH�LQ�WKH�GHILFLW�OHDGV�WR�D�VWDWLVWLFDOO\�VLJQLILFDQW�LQFUHDVH�LQ�LQIODWLRQ��

6LPLODUO\��WKH�ILVFDO�EDODQFH�DFFRXQWV�IRU�RYHU���SHUFHQW�RI�WKH�YDULDQFH�RI�PRQH\�JURZWK�DQG�

RYHU���SHUFHQW�RI�H[FKDQJH�UDWH�PRYHPHQWV�LQ�WKHVH�FRXQWULHV��
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������&RQFOXVLRQV�

7KH�SDSHU�PDNHV�WZR�FRQWULEXWLRQV���)LUVW��RXU�UHVXOWV�SURYLGH�D�TXDQWLWDWLYH�

EHQFKPDUN�IRU�WKH�UHODWLYH�LPSRUWDQFH�RI�YDULRXV�VRXUFHV�RI�LQIODWLRQ�DQG�WUDFH�RXW�WKH�

G\QDPLF�UHVSRQVH�RI�LQIODWLRQ�WR�GLIIHUHQW�VKRFNV���:H�ILQG�WKDW�WKH�VRXUFHV�RI�LQIODWLRQ�DUH�

TXLWH�GLYHUVH�LQ�$IULFDQ�DQG�$VLDQ�FRXQWULHV��ZKLFK�WHQG�WR�KDYH�ORZ�WR�PRGHUDWH�UDWHV�RI�

DYHUDJH�LQIODWLRQ��)LVFDO�YDULDEOHV²DV�UHIOHFWHG�HLWKHU�LQ�PRQH\�JURZWK�RU�LQ�DGMXVWPHQWV�LQ�

H[FKDQJH�UDWH�SHJV²PDWWHU��EXW�VR�WRR�GR�VKRFNV�WR�WKH�SULFHV�RI�RLO�DQG�QRQ�RLO�FRPPRGLWLHV�

DQG�WKH�RXWSXW�JDS���0RVW�LPSRUWDQW�RI�DOO�LQ�WKHVH�FRXQWULHV��KRZHYHU��LV�WKH�LQHUWLDO�

FRPSRQHQW�RI�LQIODWLRQ���7KLV�LPSOLHV�WKDW�DQWL�LQIODWLRQDU\�SROLF\�LQ�GHYHORSLQJ�FRXQWULHV�ZLWK�

PRGHUDWH�DQG�ORZ�LQIODWLRQ�VKRXOG�IRFXV�RQ�VWUXFWXUDO�LVVXHV�VXFK�DV�ODERU�PDUNHW�ULJLGLWLHV�

DQG�LQGH[DWLRQ�VFKHPHV�WKDW�DIIHFW�WKH�H[SHFWDWLRQDO�UHODWLRQVKLS�EHWZHHQ�SDVW�DQG�IXWXUH�

LQIODWLRQ���,Q�FRXQWULHV�ZLWK�KLJKHU�UDWHV�RI�DYHUDJH�LQIODWLRQ��VXFK�DV�PDQ\�LQ�6RXWK�$PHULFD��

ILVFDO�YDULDEOHV�DUH�SUHGRPLQDQW��ZLWK�LQHUWLDO�LQIODWLRQ�SOD\LQJ�D�PXFK�VPDOOHU�UROH���

6HFRQG��ZH�SUHVHQW�HYLGHQFH�VXJJHVWLQJ�WKDW�WKH�GLIIHUHQFHV�LQ�WKH�UHODWLYH�LPSRUWDQFH�

RI�VRXUFHV�RI�LQIODWLRQ�DFURVV�UHJLRQV�DULVH�IURP�GLIIHUHQFHV�LQ�WKH�H[FKDQJH�UDWH�UHJLPH���7KH�

FRQWULEXWLRQ�RI�PRQH\�JURZWK�WR�LQIODWLRQ�LV�IDU�OHVV�LPSRUWDQW�LQ�IL[HG�H[FKDQJH�UDWH�UHJLPHV�

WKDQ�LQ�IORDWLQJ�H[FKDQJH�UDWH�UHJLPHV���,Q�UHFHQW�\HDUV��PDQ\�GHYHORSLQJ�FRXQWULHV�KDYH�

GHSDUWHG��RU�DUH�FRQWHPSODWLQJ�GHSDUWLQJ�IURP��IL[HG�H[FKDQJH�UDWH�UHJLPHV���2XU�UHVXOWV�

VXJJHVW�WKDW�WKLV�PRYH�FDQ�EH�LQIODWLRQDU\�XQOHVV�WKH�QHZ�PRQHWDU\�DUUDQJHPHQW�LV�DEOH�WR�

DVVXPH�VRPH�RI�WKH�UROH�WKDW�DQ�H[FKDQJH�UDWH�SHJ�LQ�PRGHUDWLQJ�WKH�LPSDFW�RI�PRQH\�VKRFNV�

RQ�LQIODWLRQ�����

�
5HIHUHQFHV�
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$OHVLQD��$OEHUWR��DQG�/DZUHQFH�6XPPHUV��������³&HQWUDO�%DQN�,QGHSHQGHQFH�DQG�

0DFURHFRQRPLF�3HUIRUPDQFH��6RPH�&RPSDUDWLYH�(YLGHQFH�´�-RXUQDO�RI�0RQH\��
&UHGLW��DQG�%DQNLQJ��YRO������0D\��SS��������

�
%DOO��/DZUHQFH�DQG�1��*UHJRU\�0DQNLZ����������5HODWLYH�3ULFH�&KDQJHV�DV�$JJUHJDWH�6XSSO\�

6KRFNV���4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV�����������)HEUXDU\��
�
&DPSLOOR��0DUWD�DQG�-HIIUH\�0LURQ���������³:K\�'RHV�,QIODWLRQ�'LIIHU�$FURVV�&RXQWULHV"´���

1%(5�:RUNLQJ�3DSHU�1R��������$SULO��
�
&KRSUD��$MDL��������³7KH�6SHHG�RI�$GMXVWPHQW�RI�WKH�,QIODWLRQ�5DWH�LQ�'HYHORSLQJ�&RXQWULHV��
� $�6WXG\�RI�,QHUWLD�´�,0)�6WDII�3DSHUV��YRO������QR�����'HFHPEHU������������
�
&ODULGD��5LFKDUG��DQG�-RUGL�*DOL��������³6RXUFHV�RI�5HDO�([FKDQJH�5DWH�)OXFWXDWLRQV��+RZ�

,PSRUWDQW�DUH�1RPLQDO�6KRFNV"´�1%(5�:RUNLQJ�3DSHU�������)HEUXDU\��
�
&RH��'DYLG�7���DQG�&��-RKQ�0F'HUPRWW��������³'RHV�WKH�*DS�0RGHO�:RUN�LQ�$VLD"´�,0)�

6WDII�3DSHUV��YRO�����QR�����0DUFK��
�
*KRVK��$WLVK��$QQH�0DULH�*XOGH��-RQDWKDQ�2VWU\�DQG�+ROJHU�:ROI��������³'RHV�WKH�1RPLQDO�
([FKDQJH�5DWH�5HJLPH�0DWWHU"��,0)�:RUNLQJ�3DSHU���������1RYHPEHU��
�
+ROW]�(DNLQ��'RXJODV��:KLWQH\�1HZH\��DQG�+DUYH\�5RVHQ����������(VWLPDWLQJ�9HFWRU�$XWR�

UHJUHVVLRQV�ZLWK�3DQHO�'DWD���(FRQRPHWULFD��YRO������1RYHPEHU��SS�������������
�
+VLDR��&KHQJ���������$QDO\VLV�RI�3DQHO�'DWD��&DPEULGJH�8QLYHUVLW\�3UHVV��
�
/DQH��3KLOLS��������³,QIODWLRQ�LQ�2SHQ�(FRQRPLHV�´�-RXUQDO�RI�,QWHUQDWLRQDO�(FRQRPLFV��

IRUWKFRPLQJ��
�
/LYLDWDQ��1LVVLQ��DQG�6��3LWHUPDQ��������³$FFHOHUDWLQJ�,QIODWLRQ�DQG�%DODQFH�RI�3D\PHQWV�

&ULVHV������������´�LQ�7KH�,VUDHOL�(FRQRP\��HG��%\�<RUDP�%HQ�3RUDWK��&DPEULGJH��
+DUYDUG�8QLYHUVLW\�3UHVV���SS����������

�
/RXQJDQL��3UDNDVK��DQG�3KLOOLS�6ZDJHO����������³6XSSO\�6LGH�6RXUFHV�RI�,QIODWLRQ��(YLGHQFH�

IURP�2(&'�&RXQWULHV�´�,QWHUQDWLRQDO�)LQDQFH�'LVFXVVLRQ�3DSHU�QR�������)HGHUDO�
5HVHUYH�%RDUG��2FWREHU��

�
0RQWLHO��3HWHU��������³(PSLULFDO�$QDO\VLV�RI�+LJK�,QIODWLRQ�(SLVRGHV�LQ�$UJHQWLQD��%UD]LO�DQG�
,VUDHO�´�,0)�6WDII�3DSHUV��YRO������QR�����6HSWHPEHU������������
�
0RVHU��*DU\�*���������³7KH�0DLQ�'HWHUPLQDQWV�RI�,QIODWLRQ�LQ�1LJHULD�´�,0)�6WDII�3DSHUV��
� YRO������QR����-XQH������������
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1LFNHOO��6WHSKHQ����������%LDVHV�LQ�'\QDPLF�0RGHOV�ZLWK�)L[HG�(IIHFWV����(FRQRPHWULFD��YRO��

���������������
�
5RPHU��'DYLG��������³2SHQQHVV�DQG�,QIODWLRQ��7KHRU\�DQG�(YLGHQFH�´�4XDUWHUO\�-RXUQDO�RI�

(FRQRPLFV��YRO�������1RYHPEHU��SS�����������
�
6DUJHQW�DQG�:DOODFH��������³6RPH�8QSOHDVDQW�0RQHWDULVW�$ULWKPHWLF�´�)HGHUDO�5HVHUYH�%DQN�

RI�0LQQHDSROLV�4XDUWHUO\�5HYLHZ��YRO�����SS��������
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�
7DEOH����6XPPDU\�6WDWLVWLFV�

�
�

,QIODWLRQ�

�

0��JURZWK�

�

)LVFDO�%DODQFH�*'3�

�
&RXQWU\�

�

2EV�

�
DYHUDJH�

�
DYHUDJH�

�
FRUU�ZLWK�
LQIODWLRQ�

�
DYHUDJH�

�
FRUU�ZLWK�
LQIODWLRQ�

�
FRUU�ZLWK�0��

JURZWK��
$OO�&RXQWULHV�
����FRXQWULHV�� ����� ������ ������ ������ ������� ������� �������
�

,QIODWLRQ�EHORZ�����

����FRXQWULHV�� ���� ������ ������ ������ ������� ������� ������
�

,QIODWLRQ�DERYH�����

����FRXQWULHV�� ���� ������ ������ ������ ������� ������� �������
�

$IULFD�
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