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,Q�WKLV�DUWLFOH�ZH�SURSRVH�DQG�VROYH�D�JDPH�WKHRUHWLF�PRGHO�RI�D�UDQN�RUGHU�WRXUQDPHQW�ZLWK�SULYDWH�
LQIRUPDWLRQ��8VLQJ�WKH�FRQWUDFW�VHWWOHPHQW�GDWD�IURP�D�SRXOWU\�FRPSDQ\��ZH�HVWLPDWH�D�IXOO\�VWUXFWXUDO�
PRGHO�RI�D�V\PPHWULF�1DVK�HTXLOLEULXP�RI�WKLV�JDPH��:H�VKRZ�WKDW�JURZHUV
�HTXLOLEULXP�HIIRUW�GHSHQGV�
RQ�IRXU�IDFWRUV��WKH�VSUHDG�LQ�SLHFH�UDWHV�EHWZHHQ�WKH�SHUIRUPDQFH�EUDFNHWV��WKH�QXPEHU�RI�SOD\HUV�LQ�
HDFK�WRXUQDPHQW��WKH�QXPEHU�RI�SHUIRUPDQFH�EUDFNHWV�XVHG��DQG�WKH�GHQVLW\�RI�JURZHUV
�SULYDWH�VKRFNV��
:H�XVH�HVWLPDWHV�WR�VLPXODWH�KRZ�FKDQJHV�LQ�WKH�WRXUQDPHQW�FKDUDFWHULVWLFV�DIIHFWLQJ�HTXLOLEULXP�HIIRUW�
LPSDFW�WKH�JURZHUV
�DQG�WKH�LQWHJUDWRU
V�ZHOIDUH��

.H\�ZRUGV��SULYDWH�LQIRUPDWLRQ��SURGXFWLRQ�FRQWUDFWV��UDQN�RUGHU�WRXUQDPHQWV��VWUXFWXUDO�HVWLPDWLRQ�

,Q�PRVW�VSRUWLQJ�HYHQWV��SUL]HV�DUH�DZDUGHG�QRW�
RQ�EDVLV�RI�DEVROXWH�SHUIRUPDQFH�EXW�EDVHG�
RQ�UHODWLYH�SHUIRUPDQFH��RU�WRXUQDPHQWV��%H��
VLGHV�VSRUWLQJ�HYHQWV��WRXUQDPHQWV�DUH�DOVR�
IUHTXHQWO\�XVHG�LQ�ODERU�FRQWUDFWV��7KH�QDPH�
�WRXUQDPHQW��W\SLFDOO\�VXJJHVWV�D�UDQN�RUGHU�
�RUGLQDO��VFKHPH�VXFK�DV�LV�FRQVLGHUHG�E\�
/D]HDU�DQG�5RVHQ���������ZKHUHDV�D�EURDGHU�
GHILQLWLRQ�DSSOLHV�WR�DQ\�FRPSHQVDWLRQ�VFKHPH�
EDVHG�RQ�UHODWLYH�SHUIRUPDQFH��H�J���1DOHEXII�
DQG�6WLJOLW]�������7VRXORXKDV�DQG�9XNLQD�
�������'HVSLWH�WKH�VL]HDEOH�WKHRUHWLFDO�OLWHUD��
WXUH�RQ�WRXUQDPHQWV��HPSLULFDO�ZRUN�UHODWHG�WR�
WKHVH�PRGHOV�UHPDLQV�UDWKHU�OLPLWHG��0RVW�RI�
WKH�WKHRUHWLFDO�OLWHUDWXUH�RQ�WRXUQDPHQWV��VHH�
0F/DXJKOLQ������IRU�D�VXUYH\��KDV�EHHQ�FRQ��
FHUQHG�SULPDULO\�ZLWK�WKH�FRPSDULVRQ�RI�WRXU��
QDPHQWV�DJDLQVW�YDULRXV�LQGHSHQGHQW�UHZDUG�
VWUXFWXUHV�XQGHU�YDULRXV�DVVXPSWLRQV�DERXW�
ULVN�SUHIHUHQFHV��WKH�QXPEHU�RI�SDUWLFLSDQWV�
DQG�SUL]HV��VSHFLILFDWLRQV�RI�SURGXFWLRQ�VKRFNV��
DQG�WKH�DV\PPHWU\�RI�LQIRUPDWLRQ��3UHYLRXV�
HPSLULFDO�ZRUN�KDV�ODUJHO\�IRFXVHG�RQ�WHVWLQJ�
WKH�SUHGLFWLRQV�RI�WKH�WKHRUHWLFDO�PRGHOV��7KLV�
LQFOXGHV�DUWLFOHV�RQ�H[HFXWLYH�FRPSHQVDWLRQ�
�H�J���0DLQ��2
5HLOO\�DQG�:DGH�������(ULFNVVRQ�
������*LEERQV�DQG�0XUSK\��������SURIHV��
VLRQDO�VSRUWV��H�J���(KUHQEHUJ�DQG�%RJQDQQR�

������%URQDUV�DQG�2HWWLQJHU�������DQG�EURLOHU�
SURGXFWLRQ�FRQWUDFWV��.QRHEHU�DQG�7KXUPDQ�
������/HY\�DQG�9XNLQD�������/HHJRPRQFKDL�
DQG�9XNLQD��������
(PSLULFDO�DUWLFOHV�RQ�WRXUQDPHQWV�DUH�DOO�

GRQH�ZLWK�GDWD�VHWV�IURP�LQGXVWULHV�ZKHUH�SHU��
IRUPDQFH�PHDVXUHV�IRU�LQGLYLGXDO�WRXUQDPHQW�
FRQWHVWDQWV�DUH�DYDLODEOH��,Q�SULQFLSOH��WKLV�GDWD�
IHDWXUH�HQDEOHV�UHVHDUFKHUV�WR�PHDVXUH�WKH�
HIIHFWV�RI�FKDQJHV�LQ�WKH�LQFHQWLYH�VWUXFWXUH�
RQ�WKH�LQGLYLGXDO�SHUIRUPDQFHV�RI�WRXUQDPHQW�
SDUWLFLSDQWV��HYHQ�LI�WKH�GDWD�VHW�SHU�VH�FRQ��
WDLQV�QR�LQFHQWLYH�UHJLPH�FKDQJHV��7KLV�FDQ�EH�
DFFRPSOLVKHG�E\�XVLQJ�D�VWUXFWXUDO�HFRQRPHW��
ULFV�DSSURDFK�ZKHUH�UHVHDUFKHUV�HVWLPDWH�RQO\�
WKH�PRGHO�SULPLWLYHV��VXFK�DV�GHQVLWLHV�RI�UDQ��
GRP�VKRFNV�RU�SDUDPHWHUV�RI�WKH�DJHQWV
�XWLOLW\�
RU�FRVW�IXQFWLRQV��ZKLFK�FDQQRW�EH�LQIOXHQFHG�
E\�WKH�TXDQWLWDWLYH�RU�TXDOLWDWLYH�FKDQJHV�LQ�
WKH�LQFHQWLYH�VWUXFWXUH��6RPHKRZ��WKLV�W\SH�RI�
ZRUN�KDV�QRW�EHHQ�GRQH�IRU�WRXUQDPHQW�VW\OH�
ODERU�FRQWUDFWV��EXW�KDV�EHHQ�GRQH�LQ�WKH�FRQ��
WH[W�RI�LQGLYLGXDOL]HG�ODERU�FRQWUDFWV��$�JRRG�
H[DPSOH�LV�DQ�DUWLFOH�E\�3DDUVFK�DQG�6KHDUHU�
�������ZKR�HVWLPDWHG�D�VWUXFWXUDO�PRGHO�ZLWK�
PRUDO�KD]DUG�LQ�WKH�FRQWH[W�RI�WUHH�SODQWLQJ�OD��
ERU�FRQWUDFWV�DQG�IRXQG�WKDW�LQFHQWLYHV�FDXVHG�
D�������LQFUHDVH�LQ�SURGXFWLYLW\��RQO\�D�SDUW�
RI�ZKLFK�UHSUHVHQWHG�YDOXDEOH�RXWSXW�EHFDXVH�
ZRUNHUV�UHVSRQGHG�WR�LQFHQWLYHV�E\�UHGXFLQJ�
WKH�TXDOLW\�RI�WKHLU�ZRUN��
7KLV�DUWLFOH�IRFXVHV�RQ�UDQN�RUGHU�WRXUQD��

PHQWV�XVHG�WR�VHWWOH�EURLOHU�SURGXFWLRQ�WRXU��
QDPHQWV��7KH�PRGHUQ�EURLOHU�LQGXVWU\�LQ�WKH�
8QLWHG�6WDWHV�UHSUHVHQWV�D�FRPSOHWHO\�YHUWL��
FDOO\�LQWHJUDWHG�FKDLQ�LQYROYLQJ�WKH�SURGXFWLRQ�

7RPLVODY�9XNLQD�LV�SURIHVVRU�DQG�;LDR\RQJ�=KHQJ�LV�DVVLVWDQW�SUR��
IHVVRU�LQ�'HSDUWPHQW�RI�$JULFXOWXUDO�DQG�5HVRXUFH�(FRQRPLFV��
1RUWK�&DUROLQD�6WDWH�8QLYHUVLW\��
1R�VHQLRU�DXWKRUVKLS�LV�DVVLJQHG��7KH�DXWKRUV�DUH�WKDQNIXO�WR�

&KXFN�.QRHEHU�DQG�:DOO\�7KXUPDQ�IRU�WKH�EURLOHU�FRQWUDFWV�VHW��
WOHPHQW�GDWD�VHW�DQG�WR�HGLWRU�3DXO�3UHFNHO�DQG�WKUHH�DQRQ\PRXV�
UHIHUHHV�IRU�WKHLU�KHOSIXO�FRPPHQWV�RQ�DQ�HDUOLHU�YHUVLRQ�RI�WKLV�
DUWLFOH��

$PHU��-��$JU��(FRQ���������$XJXVW����������������
&RS\ULJKW������$PHULFDQ�$JULFXOWXUDO�(FRQRPLFV�$VVRFLDWLRQ�
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���� $XJXVW������ $PHU��-��$JU��(FRQ��

RI�KDWFKLQJ�HJJV��KDWFKHULHV��SURGXFWLRQ�RI�
EURLOHUV��DV�ZHOO�DV�VODXJKWHULQJ�DQG�IXUWKHU�
SURFHVVLQJ��7KH�SURGXFWLRQ�RI�EURLOHUV�LV�DO��
PRVW�HQWLUHO\�RUJDQL]HG�YLD�SURGXFWLRQ�FRQ��
WUDFWV�EHWZHHQ�ILUPV��FDOOHG�LQWHJUDWRUV��DQG�
LQGHSHQGHQW�SURGXFHUV��PRVW�RI�WKHP�EHLQJ�
VPDOO�IDPLO\�IDUPHUV��$W�VRPH�SRLQW�LQ�WKH�
HYROXWLRQ�RI�WKH�FRQWUDFW�GHVLJQ��WKH�LQGXV��
WU\�VWDUWHG�XVLQJ�IHHG�FRQYHUVLRQ�RU�SURGXF��
WLRQ�FRVW�WRXUQDPHQWV��6RPH�RI�WKRVH�HDUO\�
WRXUQDPHQWV�ZHUH�EDVHG�RQ�RUGLQDO�UDQNLQJV�
RI�JURZHUV��ZKHUHDV�PRVW�PRGHUQ�FRQWUDFWV�
VHHP�WR�EH�SUHGRPLQDQWO\�VHWWOHG�XVLQJ�FDUGL��
QDO�WRXUQDPHQWV�ZKHUH�DQ�LQGLYLGXDO�JURZHU
V�
ERQXV�RU�SHQDOW\�GHSHQGV�RQ�WKH�GLVWDQFH�EH��
WZHHQ�KHU�SHUIRUPDQFH�DQG�WKH�JURXS�DYHUDJH�
SHUIRUPDQFH��
,Q�WKLV�DUWLFOH�ZH�SURSRVH�D�QHZ�JDPH��

WKHRUHWLF�PRGHO�RI�D�UDQN�RUGHU�WRXUQDPHQW�
ZLWK�SULYDWH�LQIRUPDWLRQ�DQG�FKDUDFWHUL]H�LWV�
HTXLOLEULXP��2XU�PRGHO�PRGLILHV�WKH�RULJL��
QDO�/D]HDU�DQG�5RVHQ��������DQG�*UHHQ�DQG�
6WRFNH\��������UDQN�RUGHU�WRXUQDPHQW�PRG��
HOV�WR�FDSWXUH�WKH�PRVW�LPSRUWDQW�IHDWXUHV�RI�
SURGXFWLRQ�FRQWUDFWV�REVHUYHG�LQ�WKH�EURLOHU�
LQGXVWU\��8VLQJ�WKH�GDWD�VHW�RI�.QRHEHU�DQG�
7KXUPDQ���������ZH�HVWLPDWH�D�IXOO\�VWUXFWXUDO�
PRGHO�RI�D�V\PPHWULF�1DVK�HTXLOLEULXP�RI�WKLV�
JDPH��:H�VKRZ�WKDW�JURZHUV
�HTXLOLEULXP�HI��
IRUW�GHSHQGV�RQ�IRXU�IDFWRUV��WKH�VSUHDG�LQ�
SLHFH�UDWHV�EHWZHHQ�WKH�SHUIRUPDQFH�EUDFNHWV��
WKH�QXPEHU�RI�SOD\HUV�LQ�HDFK�WRXUQDPHQW��WKH�
QXPEHU�RI�SHUIRUPDQFH�EUDFNHWV�XVHG��DQG�WKH�
GHQVLW\�RI�JURZHUV
�SULYDWH�LQIRUPDWLRQ��:H�
XVH�HVWLPDWHV�RI�SURGXFWLYLW\�VKRFNV�GHQVLW\�WR�
VLPXODWH�KRZ�FKDQJHV�LQ�WKH�WRXUQDPHQW�FKDU��
DFWHULVWLFV�WKDW�DIIHFW�HTXLOLEULXP�HIIRUW�LPSDFW�
WRWDO�ZHOIDUH�DQG�WKH�GLVWULEXWLRQ�RI�ZHOIDUH�
EHWZHHQ�WKH�JURZHUV�DQG�WKH�LQWHJUDWRU��&RQ��
VLGHULQJ�WKH�W\SLFDO�LQGXVWU\�SHUIRUPDQFH�PHD��
VXUHV��FRVW�RI�SURGXFWLRQ��IHHG�FRQYHUVLRQ��DOO�
REWDLQHG�UHVXOWV�ORRN�YHU\�UHDVRQDEOH��

%URLOHU�,QGXVWU\�

7KH�EURLOHU�LQGXVWU\�UHSUHVHQWV�DQ�HQWLUHO\�YHU��
WLFDOO\�LQWHJUDWHG�FKDLQ��LQFOXGLQJ�DOO�VWDJHV�
IURP�EUHHGLQJ�IORFNV��KDWFKHULHV�DQG�JURZ�RXW�
WR�IHHG�PLOOV��WUDQVSRUWDWLRQ�GLYLVLRQV��DQG�SUR��
FHVVLQJ�SODQWV��7KH�SURGXFWLRQ�RI�OLYH�ELUGV�LV�
RUJDQL]HG�DOPRVW�HQWLUHO\�WKURXJK�FRQWUDFWV�
ZLWK�LQGHSHQGHQW�JURZHUV��0RGHUQ�SRXOWU\�
SURGXFWLRQ�FRQWUDFWV�DUH�DJUHHPHQWV�EHWZHHQ�
DQ�LQWHJUDWRU�FRPSDQ\�DQG�IDUPHUV��JURZHUV��
WKDW�ELQG�IDUPHUV�WR�WHQG�IRU�WKH�FRPSDQ\
V�
ELUGV�XQWLO�WKH\�UHDFK�PDUNHW�ZHLJKW�LQ�H[��
FKDQJH�IRU�PRQHWDU\�FRPSHQVDWLRQ��3RXOWU\�

FRQWUDFWV�KDYH�WZR�PDLQ�FRPSRQHQWV��WKH�GLYL��
VLRQ�RI�UHVSRQVLELOLW\�IRU�SURYLGLQJ�LQSXWV�DQG�
WKH�PHWKRG�XVHG�WR�GHWHUPLQH�JURZHU�FRP��
SHQVDWLRQ��*URZHUV�SURYLGH�ODQG�DQG�KRXV��
LQJ�IDFLOLWLHV��XWLOLWLHV��HOHFWULFLW\�DQG�ZDWHU���
DQG�ODERU��2SHUDWLQJ�H[SHQVHV�VXFK�DV�UHSDLUV�
DQG�PDLQWHQDQFH��FOHDQ�XS�FRVW��PDQXUH��DQG�
PRUWDOLW\�GLVSRVDO�DUH�DOVR�WKH�UHVSRQVLELOLW\�RI�
WKH�JURZHU��$Q�LQWHJUDWRU�SURYLGHV�DQLPDOV�WR�
EH�JURZQ�WR�SURFHVVLQJ�ZHLJKW��IHHG��PHGLFD��
WLRQV��DQG�WKH�VHUYLFHV�RI�ILHOG�SHUVRQQHO�DQG�
PDNHV�GHFLVLRQV�DERXW�WKH�IUHTXHQF\�RI�IORFN�
URWDWLRQV�RQ�DQ\�JLYHQ�IDUP��0RVW�LQWHJUDWRUV�
QRZDGD\V�UHTXLUH�WKDW�KRXVHV�EH�EXLOW�DFFRUG��
LQJ�WR�VWULFW�VSHFLILFDWLRQV�UHJDUGLQJ�FRQVWUXF��
WLRQ�DQG�HTXLSPHQW��
([WHQVLYH�EXW�LQFRPSOHWH�HPSLULFDO�HYL��

GHQFH�VXJJHVWV�WKDW�PRVW�EURLOHU�FRQWUDFWV�
DUH�QRZDGD\V�VHWWOHG�XVLQJ�D�WZR�SDUW�FDUGL��
QDO�WRXUQDPHQW�VFKHPH�FRQVLVWLQJ�RI�D�IL[HG�
EDVH�SD\PHQW�SHU�SRXQG�RI�OLYH�PHDW�SUR��
GXFHG�DQG�D�YDULDEOH�ERQXV�SD\PHQW�EDVHG�RQ�
WKH�JURZHU
V�UHODWLYH�SHUIRUPDQFH��+RZHYHU��
VRPH�RI�WKH�HDUOLHU�EURLOHU�FRQWUDFWV�XVHG�UDQN��
RUGHU�WRXUQDPHQWV�WR�FRPSHQVDWH�WKHLU�JURZ��
HUV��,Q�RXU�GDWD�VHW��JURZHUV�WKDW�FRPSHWHG�LQ�
WKH�VDPH�WRXUQDPHQW�ZHUH�UDQNHG�E\�SHUIRU��
PDQFH�IURP�WKH�VPDOOHVW�VHWWOHPHQW�FRVW��EHVW�
SHUIRUPDQFH��WR�WKH�ODUJHVW�VHWWOHPHQW�FRVW��
DQG�WKLV�UDQNLQJ�ZDV�WKHQ�GLYLGHG�LQWR�TXDU��
WLOHV��7KH�VHWWOHPHQW�FRVW�ZDV�GHWHUPLQHG�DV�
WKH�VXP�RI�WZR�SURGXFWLRQ�LQSXW�FRVWV��WKDW�
LV��WKH�QXPEHU�RI�FKLFNV�SODFHG�PXOWLSOLHG�E\�
���FHQWV�DQG�WKH�WRWDO�IHHG�LQWDNH��LQ�NLORFDOR��
ULHV��PXOWLSOLHG�E\���FHQWV��GLYLGHG�E\�WKH�WR��
WDO�OLYH�ZHLJKW��LQ�SRXQGV��RI�ELUGV�SURGXFHG��
*URZHUV�UHFHLYHG�DQ�LQFUHPHQWDO�SHU�SRXQG�
FRPSHQVDWLRQ�RI�����FHQWV�SHU�SRXQG�RI�OLYH�
ZHLJKW�DV�WKH\�PRYHG�WR�WKH�QH[W�KLJKHU��ORZHU�
FRVW�SHU�XQLW�RI�RXWSXW��TXDUWLOH��
7KH�GDWD�VHW�LQFOXGHV�SURGXFWLRQ�LQIRUPD��

WLRQ�IRU�VHYHQW\�ILYH�FRQWUDFW�JURZHUV�WKDW�SUR��
GXFHG�EURLOHUV�IURP�1RYHPEHU����������XQWLO�
'HFHPEHU�����������)RU�WKH�SHULRG�EHWZHHQ�
1RYHPEHU������DQG�-XQH������WKH�PLQLPXP�
SD\�IRU�JURZHUV�UDQNHG�LQ�WKH�ERWWRP�TXDU��
WLOH�ZDV�����FHQWV�SHU�SRXQG��ZLWK�WKH�H[FHS��
WLRQ�RI�ODWH������DQG�HDUO\������ZKHQ�WKH�EDVH�
SD\PHQW�ZDV�WHPSRUDULO\�ORZHUHG�DQG�UDQJHG�
IURP������FHQWV�WR������FHQWV�SHU�SRXQG��7KH�LQ��
FUHPHQWDO�SD\�IRU�SHUIRUPDQFH�LQ�KLJKHU�TXDU��
WLOHV�UHPDLQHG�����FHQWV�RYHU�WKH�HQWLUH�SHULRG�
WKURXJK�-XQH�������ZKHQ�WKH�FRQWUDFW�IRUP�
VZLWFKHG�IURP�WKH�UDQN�RUGHU�WRXUQDPHQW�WR�
D�FDUGLQDO�WRXUQDPHQW��'XH�WR�WKH�LQIHDVLELOLW\�
RI�ILJXULQJ�RXW�ZKLFK�JURZHUV�EHORQJ�WR�ZKLFK�
FDUGLQDO�WRXUQDPHQWV��WKLV�SDUW�RI�WKH�GDWD�VHW�
�-XQH������'HFHPEHU�������ZDV�QRW�XVDEOH�
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9XNLQD�DQG�=KHQJ� 5DQN�2UGHU�7RXUQDPHQW�(VWLPDWLRQ�����

IRU�WKH�SXUSRVHV�RI�RXU�DUWLFOH��7KH�SUREOHP�
RI�H[DFWO\�GHWHUPLQLQJ�ZKLFK�JURZHUV�EHORQJ�
WR�ZKLFK�WRXUQDPHQW�ZDV�SUHVHQW�LQ�WKH�UDQN��
RUGHU�WRXUQDPHQW�SDUW�RI�WKH�GDWD�VHW�DV�ZHOO��
+RZHYHU��WKLV�GLIILFXOW\�LV�FRQVLGHUDEO\�PLWL��
JDWHG�E\�WKH�IDFW�WKDW�WKH�VFKHPH�XVHV�TXDU��
WLOHV��VR�LW�LV�RQO\�QDWXUDO�WR�EHOLHYH�WKDW�WKH�
QXPEHU�RI�SDUWLFLSDQWV�KDV�WR�EH�D�PXOWLSOH�RI�
IRXU��6LQFH��DFFRUGLQJ�WR�.QRHEHU�DQG�7KXU��
PDQ���������WKH�WRXUQDPHQWV�ZHUH�IRUPHG�E\�
SXWWLQJ�WRJHWKHU�JURZHUV�ZKRVH�IORFNV�ZHUH�
KDUYHVWHG�ZLWKLQ�DSSUR[LPDWHO\�WHQ�GD\�SHUL��
RGV��WKH�REYLRXV�QXPEHU�RI�SDUWLFLSDQWV�LQ�HDFK�
WRXUQDPHQW�WXUQHG�RXW�WR�EH�HLJKW���
,Q�WRWDO��ZH�KDYH�QLQHW\�WKUHH�WRXUQDPHQWV�

DQG�����REVHUYDWLRQV��7KH�YDULDEOH�VHWWOHPHQW�
GHQRWHV�WKH�PRQHWDU\�YDOXH�RI�LQSXWV�XVHG��LQ�
FHQWV��WR�JURZ�D�FKLFN�ZLWK�WKH�WDUJHW�ZHLJKW��
2Q�DYHUDJH��WKH�SHU�FKLFN�VHWWOHPHQW�FRVWV�IRU�
WKH�JURZHUV�LQ�WKH�GDWD�LV�������FHQWV��ZLWK�D�
VWDQGDUG�GHYLDWLRQ�RI������DQG�D�UDQJH�IURP�
������FHQWV�WR�������FHQWV���7KH�YDULDWLRQ�LQ�
VHWWOHPHQW�FRVWV�LV�PDLQO\�FDXVHG�E\�ZHDWKHU��
IOXFWXDWLRQV�LQ�TXDOLW\�RI�LQSXWV�VXSSOLHG�E\�WKH�
LQWHJUDWRU��FKLFNV�DQG�IHHG���DQG�JURZHUV
�LG��
LRV\QFUDVLHV��

5DQN�2UGHU�7RXUQDPHQW�
ZLWK�3ULYDWH�,QIRUPDWLRQ�

:H�PRGHO�WKH�LQWHJUDWRU�JURZHU�UHODWLRQVKLS�
LQ�WKH�SULQFLSDO�DJHQW�IUDPHZRUN��7KH�HIIRUW�
H[HUWHG�E\�WKH�JURZHU�LV�QRW�SHUIHFWO\�REVHUY��
DEOH�E\�WKH�LQWHJUDWRU��ZKR�WKHUHIRUH�IDFHV�
D�PRUDO�KD]DUG�SUREOHP�LQ�WKH�GHOHJDWLRQ�RI�
SURGXFWLRQ�WDVNV��7KH�LQFHQWLYHV�WR�WKH�DJHQWV�
WR�EHKDYH�DFFRUGLQJ�WR�WKH�SULQFLSDO
V�REMHF��
WLYH�DUH�SURYLGHG�WKURXJK�D�SD\PHQW�VFKHPH�
EDVHG�RQ�D�UDQN�RUGHU�WRXUQDPHQW��7KH�FRQ��
WHVWDQWV�LQ�WKH�WRXUQDPHQW�DUH�FRPSHWLQJ�WR�
SURGXFH�FHUWDLQ�WDUJHW�ZHLJKW�FKLFNHQV�DW�WKH�
VPDOOHVW�SRVVLEOH�FRVW�WR�WKH�SULQFLSDO��)RU�VLP��
SOLFLW\�ZH�DVVXPH�WKDW�HDFK�JURZHU�L��L� � ���
������ �1��LV�JLYHQ�RQH�EDE\�EURLOHU�FKLFN�WKDW�
VKH�LV�VXSSRVHG�WR�WHQG�XQWLO�WKH�FKLFN�UHDFKHV�
WKH�ZHLJKW�RI�0�SRXQGV���8SRQ�UHDFKLQJ�WKH�

WDUJHW�ZHLJKW��WKH�PDWXUH�EURLOHU�LV�KDUYHVWHG�
DQG�WUDQVSRUWHG�WR�WKH�SURFHVVLQJ�SODQW��7KH�
SURFHVVHG�EURLOHUV�DUH�VROG�DQG�DIWHU�SD\LQJ�
WKH�JURZHUV�IRU�WKHLU�VHUYLFHV�DQG�FRYHULQJ�WKH�
FRVWV�RI�IHHG�DQG�FKLFNV��WKH�LQWHJUDWRU�EH��
FRPHV�WKH�UHVLGXDO�FODLPDQW�RQ�WKH�UHDOL]HG�
SURILWV��
7KH�JURZHU�SHUIRUPDQFH�LQ�WKH�WRXUQDPHQW�

FULWLFDOO\�GHSHQGV�RQ�WKH�TXDQWLW\�RI�IHHG��PHD��
VXUHG�LQ�FDORULHV��VKH�XWLOL]HG�WR�JURZ�WKH�FKLFN�
WR�WKH�WDUJHW�ZHLJKW��:H�DVVXPH�WKDW�REVHUY��
DEOH�DQG�YHULILDEOH�IHHG�XWLOL]DWLRQ�GHSHQGV�RQ�
WKH�XQREVHUYDEOH�JURZHU�HIIRUW�HL�!���DV�

���� Z Z"�� ����2La7H�
ZKHUH��L�UHSUHVHQWV�WKH�SULYDWH�SURGXFWLYLW\�
VKRFN�WKDW�JURZHU�L�REVHUYHV�SULRU�WR�H[HUWLQJ�
HIIRUW��H�J���DIWHU�REVHUYLQJ�WKH�FKLFN�TXDO��
LW\��DQG��T�UHSUHVHQWV�WKH�FRPPRQ�SURGXFWLY��
LW\�VKRFN�WKDW�PDWHULDOL]HV�VORZO\�GXULQJ�WKH�
SURGXFWLRQ�SURFHVV��H�J���WHPSHUDWXUH�DQG�KX��
PLGLW\�FRPPRQ�WR�DOO�JURZHUV�LQ�WKH�VDPH�WRXU��
QDPHQW���(DFK�JURZHU
V�SULYDWH�SURGXFWLYLW\�
VKRFN�LV�DVVXPHG�WR�EH�GUDZQ�IURP�D�GLVWULEX��
WLRQ�*����ZLWK�VXSSRUW�>����@��ZKHUH���FDQ�HLWKHU�
EH�D�ILQLWH�QXPEHU�RU�LQILQLW\��DQG���!����*����
LV�WZLFH�FRQWLQXRXVO\�GLIIHUHQWLDEOH�DQG�KDV�D�
GHQVLW\�J����WKDW�LV�VWULFWO\�SRVLWLYH�RQ�WKH�VXS��
SRUW��:KHQ�FKRRVLQJ�KRZ�PXFK�HIIRUW�WR�H[HUW��
HDFK�JURZHU�NQRZV�KHU�RZQ�SULYDWH�SURGXF��
WLYLW\�VKRFN��EXW�VKH�GRHV�QRW�NQRZ�WKH�SUL��
YDWH�SURGXFWLYLW\�VKRFNV�RI�RWKHU�JURZHUV�LQ�
WKH�VDPH�WRXUQDPHQW��(DFK�JURZHU�RQO\�NQRZV�
WKDW�DOO�WKH�SULYDWH�SURGXFWLYLW\�VKRFNV�DUH�LQ��
GHSHQGHQWO\�GUDZQ�IURP�*�����ZKLFK�LV�FRP��
PRQ�NQRZOHGJH�WR�DOO�JURZHUV��)XUWKHUPRUH��
WKH�FRPPRQ�SURGXFWLYLW\�VKRFN��TOLV�DVVXPHG�WR�
EH�GUDZQ�IURP�D�GLVWULEXWLRQ�)����ZLWK�VXSSRUW�
>+T��O@��ZKHUH��O�FDQ�HLWKHU�EH�D�ILQLWH�QXPEHU�RU�
LQILQLW\��DQG��T�!� ��)���� LV�WZLFH�FRQWLQXRXVO\�
GLIIHUHQWLDEOH�DQG�KDV�D�GHQVLW\�)���� WKDW�LV�
VWULFWO\�SRVLWLYH�RQ�WKH�VXSSRUW��(DFK�JURZHU�
RQO\�OHDUQV��T�DIWHU�WKH�JURZ�RXW�SURFHVV�LV�FRP��
SOHWH�EXW�LW�LV�FRPPRQ�NQRZOHGJH�WKDW�WKH�FRP��
PRQ�VKRFN�LV�GUDZQ�IURP�)�����$V�D�UHVXOW��DOO�
JURZHUV�DUH�H[�DQWH�LGHQWLFDO�DQG�WKH�JDPH�LV�
V\PPHWULF���
7KLV�VSHFLILFDWLRQ�LPSOLHV�WKDW�LI�WKH�JURZHU�

H[HUWV���HIIRUW��WKHQ�WKH�IHHG�LQWDNH�ZLOO�EH�LL�
FDORULHV��ZKLFK�UHSUHVHQWV�WKH�XSSHU�ERXQG�GH��
WHUPLQHG�E\�WKH�SUHYDLOLQJ�WHFKQRORJ\��QXWUL��
WLRQ��JHQHWLFV��DQG�KRXVLQJ�GHVLJQ���%\�H[HUWLQJ�

��+DYLQJ�WZHOYH�JURZHUV�LQ�HDFK�WRXUQDPHQW�ZRXOG�H[WHQG�WKH�
GLIIHUHQFH�EHWZHHQ�WKH�KDUYHVW�GDWHV�IRU�WKH�ILUVW�IORFN�DQG�WKH���WK�
IORFN�LQ�WKH�VDPH�WRXUQDPHQW�WR�ILIWHHQ�WR�WZHQW\�GD\V��*LYHQ�WKDW�
WRXUQDPHQWV
�PDLQ�SXUSRVH�LV�WR�ILOWHU�DZD\�WKH�FRPPRQ�SURGXF��
WLRQ�VKRFN��WKH�WLPH�SHULRG�LQ�ZKLFK�FRQWHVWDQWV�FRPSHWH�KDV�WR�
EH�VXIILFLHQWO\�VKRUW�VXFK�WKDW�DOO�RI�WKHP�DUH�H[SRVHG�WR�VLPLODU�
UDQGRP�LQIOXHQFHV��
��1RWLFH��WKDW�SULFHV�HQWHULQJ�WKH�VHWWOHPHQW�FRVW�IRUPXOD�LV�QRW�

PDUNHW�SULFHV�EXW�UDWKHU�IL[HG�ZHLJKWV��7KHUHIRUH�WKH\�DUH�WKH�VDPH�
IRU�DOO�JURZHUV�DQG�DOO�WRXUQDPHQWV�DQG�KHQFH�WKLV�FRPSDULVRQ�RI�
JURZHU�SHUIRUPDQFH�LV�IDLU�VLQFH�WKH�SD\PHQW�VFKHPH�LQVXODWHV�
WKHP�IURP�PDUNHW�SULFH�YRODWLOLWLHV��
��$VVXPLQJ�FRQVWDQW�UHWXUQV�WR�VFDOH�SURGXFWLRQ�WHFKQRORJ\�DQG�

WKH�DEVHQFH�RI�PRUWDOLW\��WKLV�DVVXPSWLRQ�LV�HQWLUHO\�LQQRFXRXV��

��+RZHYHU��H[�SRVW��JURZHUV�UHSUHVHQW�D�KHWHURJHQHRXV�JURXS��
VLQFH�WKHLU�HTXLOLEULXP�HIIRUWV�ZKLFK�DUH�WKH�IXQFWLRQ�RI�UHFHLYHG�
VKRFNV�FRXOG�EH�GLIIHUHQW��
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WLYLW\�VKRFN�2LUO��7KH�KLJKHU�WKH�VKRFN��WKH�PRUH�
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8OWLPDWHO\��WKH�JURZHU�L
V�UDQN�LQ�DQ\�JLYHQ�
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PHDVXUH��LV�LQ�WKH�ORZHVW�TXDUWLOH�

 �$�0�LI�IL�LV�LQ�WKH�VHFRQG�ORZHVW�
TXDUWLOH�

 �$�0�LI�IL�LV�LQ�WKH�WKLUG�ORZHVW�

TXDUWLOH�
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V�SUHIHUHQFHV�RYHU�UHYHQXH�5L�DQG�HIIRUW�DUH�
JLYHQ�E\�WKH�SURILW�IXQFWLRQ�
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V�SHUIRUPDQFH�

PHDVXUH�IL�EHLQJ�LQ�WKH�ORZHVW�TXDUWLOH�LV�HTXLY��
DOHQW�WR�WKH�SURGXFW�RI�KHU�HIIRUW�OHYHO�HL�DQG�
KHU�SULYDWH�VKRFN��KL� � LHL��EHLQJ�LQ�WKH�KLJKHVW�
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EH�UHZULWWHQ�DV�
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 �$�0�LI�KL�LV�LQ�WKH�WKLUG�KLJKHVW�
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 �$�0�LI�KL�LV�LQ�WKH�ORZHVW�TXDUWLOH��
6LQFH�WKH�JURZHUV�LQ�WKH�DERYH�JDPH�DUH�H[�

DQWH�KRPRJHQRXV��D�V\PPHWULF�HTXLOLEULXP�LV�
D�QDWXUDO�RXWFRPH��7KH�RSWLPDO�VWUDWHJ\�H� �
V�2L��LV�EDVHG�RQ�HDFK�JURZHU
V�PD[LPL]LQJ�KHU�
H[�DQWH�H[SHFWHG�XWLOLW\�ZLWK�UHVSHFW�WR�HL�JLYHQ�
DOO�RWKHU�JURZHUV�DGRSW�WKH�VDPH�VWUDWHJ\�H�� �

V��M��IRU�M���L��$V�D�UHVXOW��JLYHQ�2L��FKRRVLQJ�DQ�
RSWLPDO�HIIRUW�VWUDWHJ\�H�� �V�2L��LV�HTXLYDOHQW�
WR�FKRRVLQJ�DQ�RSWLPDO�VWUDWHJ\�K� �S�2L�� �
2LV�2L�� �2LH��:LWK�WKLV�VHWXS��WKH�REMHFWLYH�
IXQFWLRQ�RI�JURZHU�L�FDQ�EH�H[SUHVVHG�DV�D�IXQF��
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LQJ�DG�OLELGXP��DW�ZLOO���WKDW�LV��WKH�IHHG�LV�DOZD\V�WKHUH�IRU�WKHP�WR�
HDW��6R��HYHQ�LI�WKH�JURZHU�GRHV�DEVROXWHO\�QRWKLQJ��WKH�ELUGV�ZLOO�
VWLOO�HDW�DQG�JURZ��DOWKRXJK�WKH�WRWDO�IHHG�XWLOL]DWLRQ�ZLOO�EH�KLJKHU�
UHODWLYH�WR�WKH�VLWXDWLRQ�ZKHUH�WKH�JURZHU�GLG�HYHU\WKLQJ�SRVVLEOH�
WR�FUHDWH�WKH�FKLFNHQ�KRXVH�HQYLURQPHQW�FRQGXFLYH�WR�HIILFLHQW�
PHWDEROLVP��
��1RWLFH�WKDW�WKH�SD\PHQW�VFKHPH�LQ�WKLV�FRQWUDFW�LV�GLIIHUHQW�
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ZKHUH�ZH�XVHG�WKH�UHODWLRQVKLS�HL� � ��1RZ�
ZH�FDQ�VWDWH�WKH�IROORZLQJ�UHVXOW��

352326,7,21����$Q\�V\PPHWULF�SXUH�VWUDWHJ\�
%D\HVLDQ�1DVK�HTXLOLEULXP�K� �S��L�� �L� � ���
������� 1��RI�WKLV�UDQN�RUGHU�WRXUQDPHQW�JDPH�
LV�VWULFWO\�LQFUHDVLQJ��

3URRI��6LQFH�K� � S�2�� � 2V�2��LV�D�IXQF��
WLRQ�RI����DQG�VLQFH���LV�D�UDQGRP�YDULDEOH��
K�LV�DOVR�D�UDQGRP�YDULDEOH�ZLWK�LWV�RZQ�GLV��
WULEXWLRQ��+HUH��ZH�GR�QRW�LPSRVH�DQ\�FRQ��
GLWLRQ�RQ�WKH�UHODWLRQVKLS�EHWZHHQ���DQG�H� �
V�����WKDW�LV��H� �V����FDQ�HLWKHU�EH�D�QRQPRQR��
WRQH�RU�D�PRQRWRQH�IXQFWLRQ�RI����1RZ��OHW�K��
GHQRWH�WKH�KLJKHVW�RUGHU�VWDWLVWLF�RI�K�RXWVLGH�
WKH�KLJKHVW�TXDUWLOH�ZLWK�GLVWULEXWLRQ�*K�����
K��WKH�KLJKHVW�RUGHU�VWDWLVWLF�RI�K�RXWVLGH�WKH�
WRS�WZR�TXDUWLOHV�ZLWK�GLVWULEXWLRQ�*�K�����DQG�
K��WKH�KLJKHVW�RUGHU�VWDWLVWLF�RI�K�LQ�WKH�ORZHVW�
TXDUWLOH��RXWVLGH�WKH�WRS�WKUHH�TXDUWLOHV��ZLWK�
GLVWULEXWLRQ�*K������:LWK�WKLV�QRWDWLRQ��JURZHU�
LWK�H[SHFWHG�SURILW�����FDQ�EH�UHZULWWHQ�
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E\�VKRZLQJ�WKDW�WKH�RSSRVLWH��L�H���KL� �KL��FDQ��
QRW�EH�DQ�HTXLOLEULXP��,I�KL� �K"�WKHQ�LW�ZRXOG�
LPSO\�WKDW�KL� �S�2L�� � ]�!� ��LV�FRQVWDQW�IRU�
DQ\�2���2L��,Q�SDUWLFXODU��LW�ZRXOG�LPSO\�WKDW�
S�2L�� �S�2��ZKHUH���LV�WKH�ORZHU�VXSSRUW�RI�
WKH�GHQVLW\�RI����6LQFH�WKH�JDPH�LV�V\PPHW��
ULF�DQG�DOO�WKH�JURZHUV�SOD\�WKH�VDPH�VWUDW��
HJ\�S�����WKLV�IXUWKHU�LPSOLHV�WKDW�WKLV�HTXLOLE��
ULXP�KDV�WKH�IHDWXUH�WKDW�KL� �]�IRU�DOO�JURZ��
HUV��QR�PDWWHU�ZKDW�NLQG�RI�VKRFNV�WKH\�UH��
FHLYH��,Q�VXFK�D�VLWXDWLRQ��D�JURZHU�ZLWK�SUL��
YDWH�VKRFN�2L�ZLOO�DOZD\V�JDLQ�E\�SOD\LQJ�KL� �
]��� H��ZKHUH�(�LV�D�VPDOO�SRVLWLYH�QXPEHU��
LQVWHDG�RI�KL� �]��%HFDXVH�DOO�RWKHU�JURZHUV�
SOD\�WKH�HTXLOLEULXP�VWUDWHJ\�KM� � ]�9M��� L��
WKH�JURZHU�ZLWK�2L�KDV�HTXDO�SUREDELOLW\�WR�EH�
SODFHG�LQWR�DQ\�RI�WKH�IRXU�TXDUWLOHV�LQ�WHUPV�
RI�SHUIRUPDQFH�LI�VKH�SOD\V�WKH�VWUDWHJ\�KL� �
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$V�RQH�FDQ�VHH�IURP�HTXDWLRQ������WKH�NH\�
HOHPHQWV�RI�WKH�H[�DQWH�SURILW�IXQFWLRQ�DUH�WKH�
SUREDELOLWLHV�WKDW�D�JURZHU
V�KL�ZRXOG�IDOO�LQWR�
HDFK�RI�WKH�IRXU�TXDUWLOHV��6LQFH�3URSRVLWLRQ���
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LPSOLHV�WKDW�KL� �S�2L��LQFUHDVHV�LQ�2L�IRU�DOO�L��
WKHVH�SUREDELOLWLHV�FDQ�EH�H[SUHVVHG�LQ�WHUPV�
RI�WKH�GLVWULEXWLRQ�RI�2L��)RU�H[DPSOH��
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ZKHUH����LV�WKH�KLJKHVW�UHDOL]DWLRQ�RI�WKH�SUL��
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2L�
 �S�
�KL�� DQG�UHDUUDQJLQJ��WKH�ILUVW�RUGHU�
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5HSODFLQJ�K�ZLWK�HL�DQG�KL� �2LHL�LQ�WKH�REMHF��
WLYH�IXQFWLRQ������DQG�PD[LPL]LQJ�WKH�REMHFWLYH�
IXQFWLRQ�ZLWK�UHVSHFW�WR�HL�ZLOO�JLYH�H[DFWO\�WKH�
VDPH�ILUVW�RUGHU�FRQGLWLRQ�DV�LQ�HTXDWLRQ�������
7KLV�YHULILHV�WKH�IDFW�WKDW�FKRRVLQJ�WKH�RSWLPDO�
HIIRUW�VWUDWHJ\�H��LV�HTXLYDOHQW�WR�FKRRVLQJ�WKH�
RSWLPDO�VWUDWHJ\�IRU�K���1RZ��LQWHJUDWLQJ�HTXD��
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7KH�FRUUHVSRQGLQJ�RSWLPDO�HIIRUW�LV�JLYHQ�E\�

6WUXFWXUDO�(FRQRPHWULF�)UDPHZRUN�
DQG�(VWLPDWLRQ�

7KH�SXUSRVH�RI�WKH�VWUXFWXUDO�HVWLPDWLRQ�LV�WR�
UHFRYHU�WKH�PRGHO�SULPLWLYHV��LQ�WKLV�FDVH�WKH�
GLVWULEXWLRQ�RI�WKH�SULYDWH�SURGXFWLYLW\�VKRFN��
*�����ZKLFK�GHWHUPLQHV�WKH�HTXLOLEULXP�OHYHO�
RI�K�IURP�HTXDWLRQ������DQG�WKH�HTXLOLEULXP�
OHYHO�RI�JURZHU�HIIRUW�IURP�HTXDWLRQ�������$V�
LV�VWDQGDUG�LQ�WKLV�W\SH�RI�HFRQRPHWULF�DQDO��
\VHV��WKH�VWDWLVWLFDO�LQIHUHQFH�LV�EDVHG�RQ�WKH�
DVVXPSWLRQ�WKDW�WKH�QXPEHU�RI�WRXUQDPHQWV�
DSSURDFKHV�LQILQLW\��,Q�RUGHU�WR�IRUPXODWH�WKH�
VWUXFWXUDO�HFRQRPHWULF�PRGHO��QRWLFH�WKDW�WKH�
SHUIRUPDQFH�PHDVXUH�LQ�HTXDWLRQ�����FDQ�EH�
UHZULWWHQ�DV�

����� KL��  � 2LWH�2LW�� �
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VKRFNV��)LQDOO\��H�� �V�2L��LV�D�QRQPRQRWRQH�
IXQFWLRQ�RI�2L��7KLV�VLJQ�RI�

����
GHSHQGV�RQ�WKH�

YDOXH�RI�2L�DV�ZHOO�DV�RWKHU�SDUDPHWHUV�LQ�V��L���
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FRQYHQLHQW�VLQFH�LW�FDSWXUHV�WKH�IDFW�WKDW�WKH�
SURGXFWLYLW\�VKRFNV�PXVW�EH�SRVLWLYH�DV�UH��
TXLUHG�E\�RXU�WKHRUHWLFDO�PRGHO��7KH�JRDO�LV�
WR�HVWLPDWH�WKH�SDUDPHWHU�YHFWRU��S� ��L�� U8���
IURP�WKH�GDWD�RQ�LQGLYLGXDO�FRQWUDFW�VHWWOH��
PHQWV��$OVR��LQ�RUGHU�WR�REWDLQ�WKH�GHSHQGHQW�
YDULDEOH�
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7KH�PHDQ�RI�WKH�FRPPRQ�SURGXFWLYLW\�VKRFN�
LQ�WKH�GDWD�LV������ZLWK�WKH�VWDQGDUG�GHYLDWLRQ�
������WKH�PLQLPXP�RI�������DQG�WKH�PD[LPXP�
RI�������1H[W��ZH�SHUIRUP�WKH�61//6�HVWLPD��
WLRQ�E\�VHWWLQJ�WKH�QXPEHU�RI�VLPXODWLRQV�6�
WR���������7KH�HVWLPDWLRQ�UHVXOWV�IRU�WKH�SUL��
YDWH�SURGXFWLYLW\�VKRFN�DUH�VXPPDUL]HG�LQ�WD��
EOH����7KH�HVWLPDWHG�ORJ�PHDQ�RI�WKH�SULYDWH�
SURGXFWLYLW\�VKRFN�LV�������DQG�WKH�HVWLPDWHG�
ORJ�YDULDQFH�LV�������)URP�WKH�SURSHUW\�RI�WKH�
ORJ�QRUPDO�GLVWULEXWLRQ��WKLV�LPSOLHV�WKDW�WKH�
SULYDWH�SURGXFWLYLW\�VKRFN�KDV�WKH�PHDQ�RI������
DQG�WKH�VWDQGDUG�GHYLDWLRQ�RI�������7KHVH�UH��
VXOWV�LQGLFDWH�WKDW�WKH�FRPPRQ�SURGXFWLYLW\�
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S,�
������ ��������

XU��
����� ��������

VKRFN�VOLJKWO\�GRPLQDWHV�WKH�SULYDWH�SURGXF��
WLYLW\�VKRFN�LQ�PDJQLWXGH��EXW�WKH�SULYDWH�SUR��
GXFWLYLW\�VKRFN�KDV�ODUJHU�YDULDQFH��
7R�DVVHVV�KRZ�ZHOO�RXU�PRGHO�ILWV�WKH�GDWD��ZH�

VLPXODWHG�WKH�SULYDWH�SURGXFWLYLW\�VKRFNV�IURP�
LWV�HVWLPDWHG�ORJ�QRUPDO�GLVWULEXWLRQ�DQG�WKHQ�
FDOFXODWH�WKH�OHYHO�RI�K�DFFRUGLQJ�WR�WKH�HTXL��
OLEULXP�IXQFWLRQ������DQG�WKHQ�REWDLQ�D�VLP��
XODWHG�VDPSOH�RI�KL��7KH�PRGHO�ILWV�WKH�GDWD�
UHDVRQDEO\�ZHOO�DV�WKH�YDOXH�RI�WKH�VLPXODWHG�
PHDQ�RI�
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7KH�PDLQ�DGYDQWDJH�RI�WKH�VWUXFWXUDO�HFRQR��
PHWULFV�DSSURDFK�LV� WR� DOORZ�WKH�LQYHV��
WLJDWLRQ�RI�WKHRUHWLFDOO\�DPELJXRXV�UHVXOWV�
WKURXJK�FRXQWHUIDFWXDO�H[SHULPHQWV��,Q�VLW��
XDWLRQV�ZKHQ�FRPSDUDWLYH�VWDWLVWLFV�UHVXOWV�
FDQQRW�EH�HYDOXDWHG�DQDO\WLFDOO\��RQH�FDQ�
XVH�WKH�HVWLPDWHV�RI�WKH�PRGHO�SULPLWLYHV�
WR�VLPXODWH�KRZ�FKDQJHV�LQ�WKH�WRXUQDPHQW�
PHFKDQLVP�DIIHFW�WKH�WRWDO�ZHOIDUH�DQG�WKH�GLV��
WULEXWLRQ�RI�ZHOIDUH�EHWZHHQ�WKH�JURZHUV�DQG�
WKH�LQWHJUDWRU��

,QFUHDVLQJ�WKH�3LHFH�5DWH�6SUHDG�
)URP�HTXDWLRQ������LW�LV�HDV\�WR�VHH�WKDW�WKH�
HTXLOLEULXP�HIIRUW�GHSHQGV�RQO\�RQ�WKH�GLI��
IHUHQFH�UDWKHU�WKDQ�WKH�DEVROXWH�YDOXH�RI�WKH�
ERQXVHV��ZKLFK�LV�WKH�VDPH�UHVXOW�DV�LQ�/D]HDU�
DQG�5RVHQ���������$V�WKH�VSUHDG�JRHV�XS��
JURZHUV�H[HUW�PRUH�HIIRUW��7KH�LQWXLWLRQ�EH��
KLQG�WKLV�LV�VWUDLJKWIRUZDUG��,QFUHDVLQJ�WKH�
VSUHDG�RI�WKH�ERQXVHV�PDNHV�WKH�VWDNH�RI�WKH�
WRXUQDPHQW�ODUJHU�DQG�KHQFH�LQGXFHV�JURZ��
HUV�WR�H[HUW�PRUH�HIIRUW�WR�WU\�WR�ZLQ�WKH�
WRXUQDPHQW��7KH�LQFUHDVHG�HIIRUW�ORZHUV�WKH�
VHWWOHPHQW�FRVWV��L�H���WKH�FRVW�RI�LQSXWV�WKH�LQ��
WHJUDWRU�QHHGV�WR�VXSSO\�WR�JURZHUV�LQ�RUGHU�
IRU�WKHP�WR�JURZ�FKLFNHQV�WR�WDUJHW�ZHLJKW��
DQG�WKH�LQWHJUDWRU�EHQHILWV�LI�WKH�UHGXFWLRQ�
LQ�VHWWOHPHQW�FRVWV�RXWZHLJKV�WKH�SRVVLEOH�LQ��
FUHDVH�LQ�DJJUHJDWH�JURZHU�SD\PHQWV��,I�ZH�
UHVWULFW�RXU�DWWHQWLRQ�WR�WKRVH�WRXUQDPHQWV�
ZKHUH�WKH�GLIIHUHQFHV�LQ�SLHFH�UDWHV�DFURVV�
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EUDFNHWV�DUH�WKH�VDPH��DV�LV�WKH�FDVH�LQ�WKH�
GDWD��WKH�LQWHJUDWRU�DOZD\V�KDV�D�ZD\�WR�LQ��
FUHDVH�WKH�VSUHDG�DQG�KHQFH�LQGXFH�PRUH�HI��
IRUW�IURP�WKH�JURZHUV�ZLWKRXW�LQFXUULQJ�DQ\�
H[WUD�FRVW�LQ�WHUPV�RI�LQFUHDVHG�JURZHU�SD\��
PHQW���7KLV�FDQ�EH�VHHQ�E\�QRWLQJ�WKDW�LQ�WKH�
UDQN�RUGHU�WRXUQDPHQW�DQDO\]HG�LQ�WKLV�DUWL��
FOH��WKHUH�DUH���SHUIRUPDQFH�EUDFNHWV��TXDU��
WLOHV��ZLWK�WZR�JURZHUV�LQ�HDFK��7KHUHIRUH��WKH�
WRWDO�SD\PHQW�IURP�WKH�LQWHJUDWRU�WR�WKH�JURZ��
HUV�FDQ�EH�ZULWWHQ�DV���$����$����$����$��0��
,Q�WRXUQDPHQWV�ZKHUH�WKH�GLIIHUHQFHV�LQ�SLHFH�
UDWHV�DFURVV�EUDFNHWV�DUH�HTXDO��WKH�WRWDO�SD\��
PHQWV�WR�JURZHUV�FDQ�EH�ZULWWHQ�DV���$����
$��0��,Q�WKLV�FDVH��WKH�LQWHJUDWRU�FDQ�FKDQJH�
WKH�VSUHDG�$����$��ZLWKRXW�FKDQJLQJ�WKH�VXP�
RI�WKH�SLHFH�UDWHV�$����$���

&KDQJLQJ�WKH�1XPEHU�RI�3OD\HUV�

8QOLNH�WKH�FKDQJH�LQ�SLHFH�UDWH�VSUHDGV�ZKHUH�
WKH�GLUHFWLRQ�RI�ZHOIDUH�FKDQJH�ZDV�WKHRUHWL��
FDOO\�GLVFHUQLEOH�IURP�WKH�PRGHO��FKDQJLQJ�WKH�
QXPEHU�RI�FRQWHVWDQWV�LQ�D�JLYHQ�WRXUQDPHQW�
SURGXFHV�WKHRUHWLFDOO\�DPELJXRXV�ZHOIDUH�UH��
VXOWV��,QWXLWLYHO\��ZKHQ�WKH�QXPEHU�RI�SOD\HUV�
LQ�D�WRXUQDPHQW�LQFUHDVHV��WKHUH�DUH�WZR�RSSR��
VLWH�HIIHFWV�RQ�JURZHUV
�LQFHQWLYHV�WR�H[HUW�HI��
IRUW��)LUVW��DV�WKH�QXPEHU�RI�JURZHUV�LQFUHDVHV��
KROGLQJ�WKH�QXPEHU�RI�SHUIRUPDQFH�EUDFNHWV�
FRQVWDQW��HDFK�EUDFNHW�ZLOO�KDYH�PRUH�SOD\��
HUV��7KHUHIRUH��WKH�QXPEHU�RI�VORWV�LQ�WKH�EHVW�
EUDFNHWV�LQFUHDVHV��EXW�DW�WKH�VDPH�WLPH��WKH�
QXPEHU�RI�FRPSHWLWRUV�ZKR�FRPSHWH�IRU�WKRVH�
VORWV�DOVR�LQFUHDVHV��$V�D�UHVXOW��LW�LV�QRW�FOHDU�
ZKHWKHU�WKH�FKDQFH�IRU�D�JLYHQ�JURZHU�WR�EH�LQ�
WKH�WRS�SHUIRUPDQFH�EUDFNHW�LQFUHDVHV�RU�GH��
FUHDVHV��EXW�WKH�RYHUDOO�HIIHFW�RI�FKDQJLQJ�WKH�
QXPEHU�RI�SOD\HUV�ZKLOH�KROGLQJ�WKH�QXPEHU�
RI�EUDFNHWV�FRQVWDQW�LV�OLNHO\�WR�EH�YHU\�VPDOO��
:H�UXQ�WKH�FRXQWHUIDFWXDO�H[SHULPHQW�IRU�

HYHU\�WRXUQDPHQW�LQ�WKH�GDWD�VHW�DQG�WKHQ�UH��
SRUW�WKH�DYHUDJH�UHVXOWV�DFURVV�WRXUQDPHQWV��
7KH�FRXQWHUIDFWXDO�VLPXODWLRQ�FRQVLVWV�RI�WZR�
W\SHV�RI�YDULDWLRQV��RQH�GLUHFWO\�IURP�WKH�
VLPXODWLRQ�DQG�WKH�RWKHU�LQGLUHFWO\�IURP�WKH�
SDUDPHWHU�HVWLPDWHV��:H�FDQ�FDSWXUH�WKH�YDUL��
DWLRQ�LQ�WKH�VLPXODWLRQ�HUURU�E\�UHSHDWLQJ�WKH�
VLPXODWLRQ�D�VXIILFLHQWO\�ODUJH�QXPEHU�RI�WLPHV��
7KH�YDULDWLRQ�UHVXOWLQJ�IURP�WKH�HUURUV�LQ�WKH�
SDUDPHWHU�HVWLPDWHV�FDQ�EH�DFFRXQWHG�IRU�E\�
ERRWVWUDSSLQJ��)RU�HDFK�VHW�RI�WKH�SDUDPHWHU�

HVWLPDWHV�IURP�WKH�ERRWVWUDS��ZH�FDUU\�RXW�
WKH�VLPXODWLRQ��7KXV��ZH�FROOHFW�WKH�ERRWVWUDS�
VDPSOH�RI�VLPXODWLRQ�UHVXOWV�WKDW�LQFRUSRUDWH�
YDULDWLRQV�IURP�ERWK�WKH�VLPXODWLRQ�DQG�WKH�
SDUDPHWHU�HVWLPDWHV
�HUURUV��(DFK�UHSRUWHG�
VWDWLVWLF�LV�WKH�PHDQ�RI�WKH�ERRWVWUDS�VDPSOH��
DQG�LWV�VWDQGDUG�HUURU�LV�WKH�VWDQGDUG�GHYLDWLRQ�
RI�WKH�ERRWVWUDS�VDPSOH��$OO�UHVXOWV�DUH�EDVHG�
RQ�������ERRWVWUDS�LWHUDWLRQV��
)RU�HDFK�WRXUQDPHQW�LQ�HDFK�ERRWVWUDS�VLP��

XODWLRQ��ZH�GR�WKH�IROORZLQJ��$IWHU�VLPXODW��
LQJ�WKH�SULYDWH�SURGXFWLYLW\�VKRFNV�IRU�HLJKW�
JURZHUV�LQ�HDFK�WRXUQDPHQW��ZH�VSOLW�WKHP�
LQWR�WZR�WRXUQDPHQWV�ZLWK�IRXU�JURZHUV�LQ�
HDFK�WRXUQDPHQW����IURP�HDFK�EUDFNHW�LQ�WHUPV�
RI�SHUIRUPDQFH���:H�WKHQ�FRPSXWH�WKHLU�QHZ�
HTXLOLEULXP�HIIRUWV�DFFRUGLQJ�WR�HTXDWLRQ������
E\�FKDQJLQJ�WKH�QXPEHU�RI�JURZHUV�IURP�HLJKW�
WR�IRXU��7DEOH���FROOHFWV�WKH�UHVXOWV�RI�WKH�FRXQ��
WHUIDFWXDO�H[SHULPHQW��*URZHUV�ZLWK�JRRG�SUL��
YDWH�VKRFNV��WRS�WZR�EUDFNHWV���JDLQ�IURP�WKH�
GHFUHDVH�LQ�WKH�QXPEHU�RI�SOD\HUV�DQG�JURZHUV�
LQ�WKH�ORZHU�WZR�EUDFNHWV�HLWKHU�H[SHULHQFH�QR�
FKDQJH�LQ�SURILW��WKLUG�EUDFNHW��RU�ORVH��ZRUVW�
EUDFNHW���7KLV�FDQ�EH�H[SODLQHG�LQWXLWLYHO\�LQ�
WKH�IROORZLQJ�ZD\��$V�WKH�QXPEHU�RI�JURZHUV�
LQ�WKH�WRXUQDPHQW�GHFUHDVHV��WKH�JURZHUV�ZLWK�
JRRG�SULYDWH�VKRFNV�WHQG�WR�H[HUW�OHVV�HIIRUW�LQ�
HTXLOLEULXP��7KLV�LV�EHFDXVH�DV�WKH\�UHFHLYH�D�
JRRG�VKRFN�DQG�IDFH�IHZHU�FRPSHWLWRUV��LW�ZLOO�
EH�HDVLHU�IRU�WKHP�WR�SODFH�LQ�WKH�WRS�EUDFN��
HWV��)RU�JURZHUV�ZLWK�EDG�VKRFNV��WKH�VWRU\�LV�
RSSRVLWH��:LWK�EDG�VKRFNV�DQG�IHZHU�VORWV�LQ�
WKH�WRS�EUDFNHWV��WKH\�WHQG�WR�ZRUN�KDUGHU�
WR�WU\�WR�DYRLG�IDOOLQJ�LQWR�WKH�ZRUVW�EUDFN��
HWV��6LQFH�H[HUWLQJ�HIIRUW�LV�FRVWO\��JURZHUV�ZLWK�
JRRG�VKRFNV�JDLQ�DQG�JURZHUV�ZLWK�EDG�VKRFNV�
ORVH�ZLWK�WKLV�VWUXFWXUDO�FKDQJH��6HFRQG��WKH�LQ��
WHJUDWRU�ORVHV�IURP�WKLV�FKDQJH�ZLWK�WKH�WRWDO�
VHWWOHPHQW�FRVWV�LQFUHDVLQJ�E\�DERXW��������

&KDQJLQJ�WKH�1XPEHU�RI�%UDFNHWV�

1H[W��ZH�LQYHVWLJDWH�WKH�ZHOIDUH�HIIHFWV�RI�
FKDQJLQJ�WKH�QXPEHU�RI�SHUIRUPDQFH�EUDFN��
HWV��KROGLQJ�WKH�SLHFH�UDWH�VSUHDGV�EHWZHHQ�
DGMDFHQW�EUDFNHWV�DQG�RWKHU�WKLQJV�FRQVWDQW��
,QWXLWLYHO\��PRUH�EUDFNHWV�ZLOO�ZLGHQ�WKH�GLI��
IHUHQFHV�LQ�SD\�EHWZHHQ�WKH�KLJKHVW�EUDFNHW�
DQG�WKH�ORZHVW�EUDFNHW�FUHDWLQJ�D�SRVLWLYH�HI��
IHFW�RQ�JURZHUV
�LQFHQWLYHV�WR�H[HUW�HIIRUW��$V�
WKH�SD\�IRU�WKH�EHVW�EUDFNHW�LQFUHDVHV��JURZ��
HUV�ZLWK�JRRG�VKRFNV�KDYH�PRUH�LQFHQWLYHV�WR�
H[HUW�HIIRUW�DV�WKH\�ZLOO�WU\�WR�ZLQ�WKH�ELJJHVW�
SUL]H��*URZHUV�ZLWK�EDG�VKRFNV�ZLOO�DOVR�KDYH�
LQFHQWLYHV�WR�H[HUW�PRUH�HIIRUW�EHFDXVH�WKH�SD\�
IRU�WKH�ZRUVW�EUDFNHW�GHFUHDVHV�DQG�WKH\�WU\�

��2I�FRXUVH�WKHUH�DUH�OLPLWV�RQ�WKH�PDJQLWXGH�RI�WKH�VSUHDG�WKDW�
WKH�LQWHJUDWRU�FDQ�XVH��7KH�OLPLWV�DUH�LPSRVHG�E\�WKH�SURGXFWLRQ�
WHFKQRORJ\������DV�ZHOO�DV�WKH�DJHQWV
�SDUWLFLSDWLRQ�FRQVWUDLQWV��LI�
WKH�VSUHDG�LV�WRR�ODUJH�VRPH�JURZHUV�PD\�QRW�DFFHSW�WKH�FRQWUDFW���
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SDUHQWKHVHV��

WR�DYRLG�IDOOLQJ�LQWR�WKH�ZRUVW�EUDFNHW��7KLV�
FKDQJH�LQ�LQFHQWLYHV�ZLOO�GHILQLWHO\�EHQHILW�WKH�
LQWHJUDWRU��)RU�JURZHUV��KRZHYHU��WKH�RXWFRPH�
GHSHQGV�RQ�KRZ�PXFK�HIIRUW�WKH\�H[HUW��6LQFH�
H[HUWLQJ�HIIRUW�LV�FRVWO\��WKH\�FDQ�HQG�XS�EHWWHU�
RII�RU�ZRUVH�RII��
:H�UXQ�D�VLPLODU�FRXQWHUIDFWXDO�H[SHULPHQW�

DV�LQ�WKH�ODVW�VXEVHFWLRQ�E\�LQFUHDVLQJ�WKH�QXP��
EHU�RI�EUDFNHWV�IURP�IRXU�DV�LQ�WKH�GDWD�VHW�WR�
HLJKW��,Q�RUGHU�WR�NHHS�WKH�ILQDO�SD\PHQWV�WKH�
JURZHUV�JHW�IURP�WKH�LQWHJUDWRU�XQFKDQJHG��ZH�
VHW�WKH�SD\�IRU�WKH�ORZHVW�EUDFNHW�WR�EH��E��������
FHQWV�SHU�SRXQG�RI�FKLFNHQ�SURGXFHG��ZKHUH�
E�LV�WKH�EDVH�SLHFH�UDWH�LQ�WKH�GDWD��DQG�WKH�
SD\�IRU�WKH�KLJKHVW�SHUIRUPDQFH�EUDFNHW�WR�EH�
�E��������FHQWV��ZLWK�WKH�SLHFH�UDWH�VSUHDG�XQ��
FKDQJHG�DW�����FHQWV��7KH�UHVXOWV�SUHVHQWHG�LQ�
WDEOH���FRQILUP�ZKDW�ZH�H[SHFWHG��)LUVW��WKH�
JURZHUV�H[HUW�PRUH�HIIRUW��ZKLFK�EULQJV�GRZQ�
WKH�WRWDO�VHWWOHPHQW�FRVWV�IRU�WKH�WRXUQDPHQW�
IURP��������FHQWV�WR��������FHQWV��D�������UH��
GXFWLRQ��DQG�EHQHILWV�WKH�LQWHJUDWRU��2Q�WKH�
JURZHUV
�VLGH��WKH�FRVW�RI�H[HUWLQJ�DGGLWLRQDO�
HIIRUW�RXWZHLJKV�WKH�EHQHILW�IRU�PRVW�RI�WKH�
JURZHUV��7KH�SURILWV�IRU�DOO�JURZHUV�H[FHSW�WKH�
JURZHU�ZLWK�WKH�EHVW�SULYDWH�VKRFN�GHFUHDVH��
DQG�IRU�WKRVH�JURZHUV�ZLWK�EDG�VKRFNV��WKH�ZHO��
IDUH�ORVV�LV�WKH�ELJJHVW��7KLV�LV�EHFDXVH�JURZHUV�
ZLWK�EDG�SURGXFWLYLW\�VKRFNV�DUH�KDUPHG�WZLFH��
2QFH�E\�WKH�ORZHU�SLHFH�UDWH�IRU�ZRUVW�EUDFN��
HWV�DQG�DJDLQ�E\�WKH�KLJKHU�HTXLOLEULXP�HIIRUW�
WKH\�H[HUW�GXH�WR�WKH�FKDQJH�LQ�LQFHQWLYHV��

1H[W�ZH�H[DPLQH�ZKLFK�EUDFNHW�VWUXFWXUH�
ZRUNV�EHVW�IRU�WKH�LQWHJUDWRU�LQ�WHUPV�RI�PLQ��
LPL]LQJ�WKH�VHWWOHPHQW�FRVWV��7KH�FRXQWHUIDF��
WXDO�H[SHULPHQW�LV�GHVLJQHG�E\�IL[LQJ�WKH�SLHFH�
UDWH�VSUHDG�EHWZHHQ�EUDFNHWV�WR�����FHQWV��WKH�
QXPEHU�RI�SOD\HUV�WR�HLJKW��DQG�WKH�WRWDO�SD\��
PHQW�WR�JURZHUV�LQ�HDFK�WRXUQDPHQW�WR�EH�
WKH�VDPH�DV�LQ�WKH�GDWD��7DEOH���OLVWV�DOO�WKH�
EUDFNHW�VWUXFWXUHV�WKDW�VDWLVI\�WKH�DERYH�UH��
VWULFWLRQV��6RPH�RI�WKH�EUDFNHW�VWUXFWXUHV�DUH�
V\PPHWULF�OLNH�WKH�WZR�EUDFNHW��IRXU�EUDFNHW�
DQG�HLJKW�EUDFNHW�VWUXFWXUHV��RWKHUV�DUH�DV\P��
PHWULF��VL[�EUDFNHW���7KH�UHVXOWV�LQGLFDWH�WKDW�
WKH�WRWDO�VHWWOHPHQW�FRVWV�PRQRWRQLFDOO\�GH��
FUHDVH�DV�WKH�QXPEHU�RI�EUDFNHWV�LQFUHDVH��VR�
WKH�HLJKW�EUDFNHW�VWUXFWXUH�GRPLQDWHV��,Q�OLJKW�
RI�WKLV�UHVXOW�LW�LV�LQWHUHVWLQJ�WR�FRQVLGHU�ZK\�WKH�
LQWHJUDWRU�KDV�QRW�XVHG�DQ�HLJKW�EUDFNHW�VWUXF��
WXUH�LQVWHDG�RI�D�IRXU�EUDFNHW�VWUXFWXUH��$V�
ZLWK�LQFUHDVLQJ�WKH�VSUHDG�EHWZHHQ�EUDFNHWV��
WKH�DQVZHU�OLHV�LQ�WKH�RSWLPDO�FRQWUDFW�GHVLJQ�
ZKLFK�UHTXLUHV�WKH�SDUWLFLSDWLRQ�FRQVWUDLQW�RI�
WKH�DJHQW�WR�EH�H[�DQWH�VDWLVILHG��RWKHUZLVH�WKH�
DJHQW�ZLOO�UHIXVH�WKH�FRQWUDFW��2WKHU�UHDVRQV�
PD\�KDYH�WR�ZLWK�WUDQVDFWLRQ�FRVWV�RI�DGPLQLV��
WHULQJ�WKH�FRQWUDFW��RU�VRPH�ORQJ�UXQ�RU�LPSOLFLW�
LQFHQWLYHV�QRW�DSSDUHQW�LQ�WKH�GDWD��

&KDQJLQJ�WKH�'HQVLW\�RI�3ULYDWH�6KRFNV�

)LQDOO\��WR�VHH�WKH�GHSHQGHQFH�RI�WKH�JURZHUV
�
HTXLOLEULXP�HIIRUWV�RQ�WKH�XQGHUO\LQJ�GHQVLW\�
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RI�WKH�SULYDWH�VKRFNV��ZH�SORW�WKH�HTXLOLEULXP�
HIIRUW�IXQFWLRQV������E\�YDU\LQJ�WKH�ORJ�PHDQ�
DQG�ORJ�YDULDQFH�RI�WKH�HVWLPDWHG�SULYDWH�VKRFN�
GHQVLW\��7KH�VROLG�OLQH�LQ�ILJXUH���LV�WKH�JURZHUV
�
HTXLOLEULXP�HIIRUW�IXQFWLRQ�ZLWK�WKH�HVWLPDWHG�
GHQVLW\��WKDW�LV��J����LV�WKH�ORJ�QRUPDO�GHQVLW\�
ZLWK�ORJ�PHDQ�������DQG�ORJ�YDULDQFH�������7KH�
GRWWHG�OLQH�LV�WKH�FDVH�ZKHUH�WKH�ORJ�PHDQ�RI�
ORJ�QRUPDO�GHQVLW\�LV�LQFUHDVHG�WR��������WKH�
ORJ�YDULDQFH�LV�IL[HG�DW�WKH�HVWLPDWHG�YDOXH�RI�
������DQG�WKH�GDVKHG�OLQH�LV�WKH�FDVH�ZKHUH�WKH�
ORJ�YDULDQFH�RI�WKH�ORJ�QRUPDO�GHQVLW\�LV�GH��
FUHDVHG�WR�������WKH�ORJ�PHDQ�LV�IL[HG�DW�WKH�
HVWLPDWHG�YDOXH�RI���������

6HYHUDO�UHVXOWV�DUH�ZRUWK�PHQWLRQLQJ��)LUVW��
LW�LV�FOHDU�WKDW�JLYHQ�WKH�GHQVLW\��WKH�HTXLOLE��
ULXP�HIIRUW�LV�D�QRQPRQRWRQH�IXQFWLRQ�RI�WKH�
SULYDWH�VKRFN��$V�WKH�SULYDWH�VKRFN�EHFRPHV�
ODUJHU��EHWWHU���JURZHUV
�HTXLOLEULXP�HIIRUW�ILUVW�
LQFUHDVHV�DQG�WKHQ�GHFUHDVHV��$�JRRG�VKRFN�
KDV�WZR�RSSRVLWH�HIIHFWV�RQ�JURZHUV
�LQFHQ��
WLYHV�WR�H[HUW�HIIRUW��2Q�RQH�KDQG��ZLWK�D�JRRG�
VKRFN��WKH�JURZHU
V�HIIRUW�EHFRPHV�PRUH�HI��
ILFLHQW�DQG�KHQFH�VKH�H[HUWV�PRUH�HIIRUW��2Q�
WKH�RWKHU�KDQG��D�JRRG�VKRFN�DOVR�LQGLFDWHV�WR�
WKH�JURZHU�WKDW�VKH�LV�OXFN\�DQG�LQGXFHV�KHU�
WR�UHOD[�DQG�H[HUW�OHVV�HIIRUW��$V�WKH�VKRFNV�
EHFRPH�EHWWHU�DQG�EHWWHU��WKH�VHFRQG�HIIHFW�

7DEOH����$QDO\VLV�RI�$OWHUQDWLYH�%UDFNHW�6WUXFWXUHV�
1R��RI�EUDFNHWV� �� �� ���&DVH���� ���&DVH���� ���&DVH���� ��

3LHFH�5DWHV�
���EHVW�VHWWOHPHQW�� ED������� E������� E������� E������� E������� E�������
�� E������� E������� E������� E������� E������� E�������
�� E������� E������� E������� E������� E������� E�������
�� E������� E������� E������� E������� E������� E�������
�� E������� E������� E������� E������� E������� E�������
�� E������� E������� E� E� E������� E�
�� E������� E� E������� E� E� E�������
���ZRUVW�VHWWOHPHQW�� E������� E� E������� E������� E������� E�������
7RWDO�VHWWOHPHQW�FRVWV� ������� ������� ������� ������� ������� �������

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

DE�GHQRWHV�WKH�EDVH�SLHFH�UDWH��
1RWH��5HVXOWV�DUH�EDVHG�RQ�������LWHUDWLRQV�RI�ERRWVWUDS�DQG�ERRWVWUDS�VWDQGDUG�HUURUV�DUH�UHSRUWHG�LQ�WKH�SDUHQWKHVHV��
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3ULYDWH�6KRFNV�

)LJXUH����(TXLOLEULXP�HIIRUW�IXQFWLRQ�IRU�GLIIHUHQW�SULYDWH�VKRFNV�GHQVLWLHV�

GRPLQDWHV�WKH�ILUVW�HIIHFW��6HFRQG��ZKHQ�WKH�ORJ�
PHDQ�RI�WKH�SULYDWH�VKRFNV�LV�LQFUHDVHG��FRP��
SDUH�WKH�VROLG�OLQH�ZLWK�WKH�GRWWHG�OLQH���WKH�
HTXLOLEULXP�HIIRUW�IXQFWLRQ�VKLIWV�WR�WKH�ULJKW��
EXW�WKH�PD[LPXP�HTXLOLEULXP�HIIRUW�UHPDLQV�
URXJKO\�WKH�VDPH��7KLUG��ZKHQ�WKH�ORJ�YDULDQFH�
RI�WKH�SULYDWH�VKRFNV�LV�GHFUHDVHG��FRPSDUH�
WKH�VROLG�OLQH�ZLWK�WKH�GDVKHG�OLQH���WKH�HTXL��
OLEULXP�HIIRUW�IXQFWLRQ�EHFRPHV�PRUH�WLJKW��
7KRVH�JURZHUV�ZKRVH�VKRFNV�DUH�LQ�WKH�FHQWHU�
RI�WKH�GHQVLW\�H[HUW�D�ORW�PRUH�HIIRUW�DQG�WKRVH�
JURZHUV�ZLWK�H[WUHPH�VKRFNV�H[HUW�VOLJKWO\�OHVV�
HIIRUW��0RUHRYHU��WKH�PD[LPXP�HTXLOLEULXP�
HIIRUW�LQFUHDVHV��7KHVH�FRPSDULVRQV�VXJJHVW�
WKDW�WKH�LQWHJUDWRU�PLJKW�EHQHILW�E\�FRQWUDFW��
LQJ�ZLWK�D�PRUH�KRPRJHQRXV�JURXS�RI�JURZHUV��
WKDW�LV��D�JURXS�ZKRVH�SULYDWH�VKRFNV�GHQVLW\�
KDV�D�VPDOOHU�YDULDQFH��

&RQFOXVLRQ�

7KLV�DUWLFOH�SUHVHQWV�WKH�ILUVW�DWWHPSW�WR�HV��
WLPDWH�D�VWUXFWXUDO�PRGHO�RI�DQ�HPSLULFDOO\�
REVHUYHG�UDQN�RUGHU�WRXUQDPHQW�DV�D�VWUDWH��
JLF�JDPH�ZLWK�SULYDWH�LQIRUPDWLRQ����7KH�SUH��

VHQWHG�PRGHO�LV�D� VLPSOLILHG�YHUVLRQ�RI�WKH�
DFWXDO�JDPHV�SOD\HG�LQ�SRXOWU\�SURGXFWLRQ�
WRXUQDPHQWV��\HW�LW�LV�VWLOO�UHDOLVWLF�HQRXJK�
WR�FDSWXUH�VRPH�RI�WKH�PRVW�LPSRUWDQW�IHD��
WXUHV�RI�EURLOHU�SURGXFWLRQ�WHFKQRORJ\�DQG�WKH�
DFWXDO�SD\PHQW�VFKHPH�REVHUYHG�LQ�WKH�LQ��
GXVWU\��'LIIHUHQW�WRXUQDPHQW�IHDWXUHV�FUHDWH�
GLIIHUHQW�LQFHQWLYHV�IRU�WKH�JURZHUV�WR�H[HUW�HI��
IRUW��7KHUHIRUH��ZKHQ�WKH�SD\PHQW�PHFKDQLVP�
FKDQJHV��JURZHUV�ZLOO�FKDQJH�WKHLU�HTXLOLEULXP�
HIIRUW�OHYHOV�LQ�UHVSRQVH�WR�WKH�FKDQJHV�LQ�WKH�
LQFHQWLYHV��ZKLFK�WKHQ�LPSDFWV�WKH�ZHOIDUH�GLV��
WULEXWLRQ�DQG�WKH�WRWDO�VRFLDO�VXUSOXV��
7KH�PDLQ�DGYDQWDJH�RI�WKH�VWUXFWXUDO�HFRQR��

PHWULFV�DSSURDFK�LV�WR�DOORZ�WKH�LQYHVWLJD��
WLRQ�RI�WKHRUHWLFDOO\�DPELJXRXV�UHVXOWV�WKURXJK�
FRXQWHUIDFWXDO�H[SHULPHQWV��,Q� VLWXDWLRQV�
ZKHQ�FRPSDUDWLYH�VWDWLVWLFV�UHVXOWV�FRXOG�QRW�
EH�WKHRUHWLFDOO\�HYDOXDWHG��ZH�XVHG�WKH�HVWL��
PDWHV�RI�WKH�SURGXFWLYLW\�VKRFNV�WR�VLPXODWH�
KRZ�FKDQJHV�LQ�WKH�WRXUQDPHQW�PHFKDQLVPV�
DIIHFW�HIILFLHQF\�DQG�WKH�GLVWULEXWLRQ�RI�ZHOIDUH�
DPRQJ�WKH�FRQWUDFWLQJ�SDUWLHV��$OO�DWWHPSWHG�
FRXQWHUIDFWXDO�VLPXODWLRQV�SURGXFHG�SODXVLEOH�
UHVXOWV��)RU�H[DPSOH��RXU�UHVXOWV�VKRZHG�WKDW�
RQ�DYHUDJH�WKH�WRWDO�HIIHFW�RI�UHGXFLQJ�WKH�
QXPEHU�RI�SOD\HUV�IURP�HLJKW�WR�IRXU�FDXVHG�
QHJOLJLEOH�LQFUHDVH�LQ�WKH�VHWWOHPHQW�FRVW�E\�
������SHU�WRXUQDPHQW�DV�D�ZKROH��EXW�WKH�

���([DPSOHV�HPSOR\LQJ�WKH�UHGXFHG�IRUP�DSSURDFK�WR�WRXUQD��
PHQWV�LQFOXGH�0DLQ��2
5HLOO\��DQG�:DGH���������(ULFNVVRQ���������
DQG�*LEERQV�DQG�0XUSK\���������
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9XNLQD�DQG�=KHQJ� 5DQN�2UGHU�7RXUQDPHQW�(VWLPDWLRQ�����

LQGLYLGXDO�JURZHUV
�SURILWV�YDULHG�GHSHQGLQJ�
RQ�ZKHWKHU�WKH\�UHFHLYHG�D�SRVLWLYH�RU�D�QHJ��
DWLYH�SULYDWH�VKRFN��$QRWKHU�FRXQWHUIDFWXDO�
H[SHULPHQW�VKRZHG�WKDW�LQFUHDVLQJ�WKH�QXP��
EHU�RI�EUDFNHWV�IURP�IRXU�WR�HLJKW�ZKLOH�NHHS��
LQJ�WKH�SLHFH�UDWH�VSUHDG�XQFKDQJHG��LQGXFHV�
JURZHUV�WR�H[HUW�PRUH�HIIRUW��ZKLFK�ZRXOG�
EULQJ�GRZQ�WKH�WRWDO�VHWWOHPHQW�FRVWV�IRU�WKH�
WRXUQDPHQW�E\�������ZLWK�DOO�EHQHILWV�DSSUR��
SULDWHG�E\�WKH�LQWHJUDWRU��)LQDOO\��ZH�VKRZHG�
WKDW�IRU�D�IL[HG�VSUHDG�EHWZHHQ�EUDFNHWV��QXP��
EHU�RI�SOD\HUV��DQG�WKH�WRWDO�SD\PHQW�WR�JURZ��
HUV��WKH�WRWDO�VHWWOHPHQW�FRVWV�PRQRWRQLFDOO\�
GHFUHDVHG�DV�WKH�QXPEHU�RI�EUDFNHWV�LQFUHDVHG��
,Q�RXU�DSSURDFK�ZH�PDGH�WKUHH�W\SHV�RI�

VLPSOLILFDWLRQV�LQ�RUGHU�WR�PDNH�WKH�SUREOHP�
WUDFWDEOH��)LUVW��WKH�FRPSHWLWLRQ�LQ�RXU�PRGHO�
LV�RQO\�DERXW�IHHG�FRQYHUVLRQ��L�H���VHWWOHPHQW�
FRVWV���ZKHUHDV�LQ�UHDO�OLIH�WKH�JURZHUV�DUH�LQ�
IDFW�FRPSHWLQJ�RQ�WKUHH�PDUJLQV��IHHG�XWLOL]D��
WLRQ��PRUWDOLW\�SUHYHQWLRQ��DQG�WKH�SURGXFWLRQ�
RI�OLYH�ZHLJKW��7KH�DFWXDO�SD\PHQW�PHFKDQLVPV�
XVHG�E\�WKH�SRXOWU\�LQGXVWU\�UHIOHFW�DOO�WKUHH�RI�
WKRVH�PDUJLQV��:H�DVVXPH�WKDW�HDFK�JURZHU�
UHFHLYHV�RQH�EDE\�FKLFN��ZKLFK�ZLOO�VXUHO\�VXU��
YLYH��DQG�ZLOO�EH�JURZQ�SUHFLVHO\�XQWLO�LW�UHDFKHV�
WKH�WDUJHW�ZHLJKW��7KHVH�DVVXPSWLRQV�DUH�RI�
FRXUVH�UHVWULFWLYH��EXW�YHU\�PXFK�LQ�OLQH�ZLWK�
WKH�UHVW�RI�WKH�HPSLULFDO�OLWHUDWXUH�RQ�FRQWUDFWV��
0RGHOLQJ�WKH�JURZHU�UHVSRQVH�WR�LQFHQWLYHV�
RQ�WZR�RU�PRUH�PDUJLQV�ZRXOG�UHTXLUH�UHSODF��
LQJ�WKH�VWDQGDUG�SULQFLSDO�DJHQW�PRGHO�ZLWK�
D�PXOWLWDVNLQJ�IUDPHZRUN��VHH�IRU�H[DPSOH��
+ROPVWURP�DQG�0LOJURP��������0RGHOLQJ�D�
WRXUQDPHQW�DV�D�JDPH�SOD\HG�RQ�WZR�PDUJLQV�
ZRXOG�EH�HYHQ�PRUH�GLIILFXOW��
6HFRQG��ZH�DVVXPH�WKDW�DOO�DJHQWV�DUH�H[�DQWH�

LGHQWLFDO�EXW�EHIRUH�H[HUWLQJ�HIIRUW�HDFK�DJHQW�
UHFHLYHV�D�SULYDWH�SURGXFWLYLW\�VLJQDO��,Q�OLJKW�
RI�WKH�H[LVWLQJ�OLWHUDWXUH�RQ�EURLOHU�SURGXFWLRQ�
WRXUQDPHQWV��WKH�DVVXPSWLRQ�DERXW�KRPRJH��
QRXV�JURZHUV�LV�FRQWURYHUVLDO��.QRHEHU�DQG�
7KXUPDQ��������DQG�/HY\�DQG�9XNLQD��������
KDYH�VKRZQ�WKDW�EURLOHU�JURZHUV�DUH�KHWHUR��
JHQHRXV��7KHVH�UHVXOWV�ZHUH�REWDLQHG�XVLQJ�D�
UHGXFHG�IRUP�DSSURDFK�E\�VKRZLQJ�WKDW�LQGL��
YLGXDO�JURZHUV
�IL[HG�HIIHFWV�DUH�VLJQLILFDQW��:H�
PLWLJDWH�WKLV�SUREOHP�E\�DOORZLQJ�JURZHUV�WR�
EH�H[�SRVW�KHWHURJHQHRXV��VXFK�WKDW�WKHLU�HTXL��
OLEULXP�HIIRUWV�GHSHQG�RQ�WKH�SULYDWH�LQIRU��
PDWLRQ�WKDW�WKH\�UHFHLYH��7KLV�SULYDWH�VLJQDO�
PD\�EH�WKH�LQIRUPDWLRQ�DERXW�WKH�TXDOLW\�RI�
LQSXWV�WKH\�UHFHLYHG�IURP�WKH�LQWHJUDWRU�RU�
DERXW�WKHLU�RZQ�LGLRV\QFUDVLHV��)RU�H[DPSOH��
WKH�JURZHU�PD\�IDFWRU�LQ�WKH�NQRZOHGJH�WKDW�
KHU�KXVEDQG�ZLOO�KDYH�D�NQHH�VXUJHU\�QH[W�
PRQWK�RU�WKDW�WKH\�SODQQHG�D�YDFDWLRQ�WULS�WR�

/DV�9HJDV�DQG�WKH�FKLFNHQV�ZLOO�EH�WHQGHG�IRU�
E\�WKHLU�WHHQDJH�FKLOGUHQ��7KH�VWUXFWXUDO�HVWL��
PDWLRQ�RI�D�UDQN�RUGHU�WRXUQDPHQW�JDPHV�ZLWK�
KHWHURJHQRXV�DELOLW\�FRQWHVWDQWV�LV�RXWVLGH�WKH�
VFRSH�RI�WKLV�DUWLFOH�DV�WKLV�DVVXPSWLRQ�UHVXOWV�
LQ�HTXLOLEULXP�VWUDWHJLHV�WKDW�DUH�QRQV\PPHW��
ULF��ZKLFK�DUH�YHU\�GLIILFXOW��LI�QRW�LPSRVVLEOH��
WR�FKDUDFWHUL]H�DQG�HVWLPDWH��LQ�JHQHUDO��
)LQDOO\��ZH�DVVXPH�WKDW�JURZHUV�DUH�ULVN�QHX��

WUDO��ZKLFK�LV�VRPHZKDW�FRQWURYHUVLDO�EXW�FRQ��
YHQLHQW�DQG�KDV�EHHQ�IUHTXHQWO\�DVVXPHG�LQ�
WKH�OLWHUDWXUH�RQ�DJULFXOWXUDO�FRQWUDFWV��,Q�SDU��
WLFXODU�.QRHEHU�DQG�7KXUPDQ��������WHVWLQJ�
VRPH�WKHRUHWLFDO�SUHGLFWLRQV�DERXW�UDQN�RUGHU�
WRXUQDPHQWV�LQ�EURLOHU�FRQWUDFWV�LJQRUH�FRQ��
VLGHUDWLRQV�RI�ULVN�DYHUVLRQ�DV�ZHOO���,Q�WKH�
SULQFLSDO�DJHQW�IUDPHZRUN�WKH�VWDQGDUG�ULVN�
H[SRVXUH�LQFHQWLYHV�WUDGHRII�LV�UHSODFHG�E\�
SRWHQWLDOO\�ELQGLQJ�DJHQW
V�EDQNUXSWF\�FRQ��
VWUDLQW�ZKLFK�SUHYHQWV�WKH�SULQFLSDO�IURP�
VHOOLQJ�WKH�VWRUH�WR�WKH�DJHQW��7KH�JUDGXDO�UH��
OD[DWLRQ�RI�WKH�DERYH�DVVXPSWLRQV�SUHVHQWV�D�
PXOWLWXGH�RI�FKDOOHQJLQJ�RSSRUWXQLWLHV�IRU�IX��
WXUH�UHVHDUFK��
$W�WKH�HQG�ZKDW�FDQ�ZH�VD\�DERXW�WKH�UHOH��

YDQFH�RI�WKLV�UHVHDUFK�LQ�OLJKW�RI�WKH�IDFW�WKDW�
WKH�GDWD�VHW�WKDW�ZH�XVH�LV�PRUH�WKDQ�WZHQW\�
\HDUV�ROG�)LUVW��WKH�DUWLFOH�RIIHUV�D�PHWKRG��
RORJLFDO�FRQWULEXWLRQ�RQ�KRZ�WR�VWUXFWXUDOO\�
HVWLPDWH�D�UDQN�RUGHU�WRXUQDPHQW�JDPH�ZLWK�
SULYDWH�LQIRUPDWLRQ��6HFRQG��WKH�SROLF\�UHOH��
YDQFH�RI�WKLV�DUWLFOH�VKRXOG�EH�MXGJHG�LQ�OLJKW�
RI�WKH�IDFW�WKDW�UDQN�RUGHU�WRXUQDPHQWV�DUH�IUH��
TXHQWO\�XVHG�LQ�PDQ\�RWKHU�ODERU�FRQWUDFWV�DV�
ZHOO��)RU�H[DPSOH��SKDUPDFHXWLFDO�VDOHV�UHS��
UHVHQWDWLYHV�IUHTXHQWO\�FRPSHWH�ZLWK�WKHLU�UH��
JLRQDO�FRXQWHUSDUWV�WR�GHWHUPLQH�WKHLU�DQQXDO�
ERQXVHV��$OVR��WKH�FRPSHWLWLRQV�IRU�WRS�H[HF��
XWLYH�SRVLWLRQV�LQ�FRUSRUDWLRQV�DUH�FRQVLGHUHG�
WR�EH�UDQN�RUGHU�WRXUQDPHQWV��DV�DUH�WKH�SUR��
PRWLRQ�DQG�WHQXUH�GHFLVLRQV�LQ�DFDGHPLD��7KXV�
WKH�PHWKRG�LOOXVWUDWHG�LQ�WKLV�DUWLFOH�PD\�ILQG�
DSSOLFDWLRQV�WR�WKH�GHVLJQ�RI�UDQN�RUGHU�WRXU��
QDPHQWV�LQ�DJULFXOWXUDO�DQG�ODERU�FRQWUDFWV�LQ�
JHQHUDO��

>5HFHLYHG�-DQXDU\�������
DFFHSWHG�1RYHPEHU������@�

5HIHUHQFHV�

$OOHQ��'�:���DQG�'��/XHFN���������&RQWUDFW�&KRLFH�
LQ�0RGHUQ�$JULFXOWXUH��&DVK�5HQW�YHUVXV�

���7KHUH�H[LVWV�WKH�HQWLUH�VWUDLQ�RI�OLWHUDWXUH�RULJLQDWLQJ�ZLWKLQ�WKH�
WUDQVDFWLRQV�FRVWV�SDUDGLJP�WKDW�PLQLPL]HV�WKH�LPSRUWDQFH�RI�ULVN�
LQ�FRQWUDFW�FKRLFH��VHH��IRU�H[DPSOH��$OOHQ�DQG�/XHFN���������
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���� $XJXVW������ $PHU��-��$JU��(FRQ��

&URSVKDUH���-RXUQDO�RI�/DZ�DQG�(FRQRPLFV�
������������

%URQDUV��6���DQG�*��2HWWLQJHU���������(IIRUW��5LVN��
7DNLQJ��DQG�3DUWLFLSDWLRQ�LQ�7RXUQDPHQWV��(Y��
LGHQFH�IURP�3URIHVVLRQDO�*ROI���:RUNLQJ�SD��
SHU��'HSDUWPHQW�RI�(FRQRPLFV��8QLYHUVLW\�RI�
7H[DV��$XVWLQ��

'DYLG��+��������2UGHU�6WDWLVWLFV���QG�HG��1HZ�<RUN��
-RKQ�:LOH\�	�6RQV��,QF��

(KUHQEHUJ��5�*���DQG�0�/��%RJQDQQR���������'R�
7RXUQDPHQWV�+DYH�,QFHQWLYH�(IIHFWV"��-RXUQDO�
RI�3ROLWLFDO�(FRQRP\�������������

(ULFNVVRQ��7���������([HFXWLYH�&RPSHQVDWLRQ�DQG�
7RXUQDPHQW�7KHRU\��(PSLULFDO�7HVWV�RQ�'DQ��
LVK�'DWD���-RXUQDO�RI�/DERU�(FRQRPLFV���������
����

*LEERQV��5���DQG�.�-��0XUSK\���������5HODWLYH�3HU��
IRUPDQFH�(YDOXDWLRQ�IRU�&KLHI�([HFXWLYH�2I��
ILFHUV���,QGXVWULDO�DQG�/DERU�5HODWLRQV�5HYLHZ�
�����6���6��

*RXULHURX[��&���DQG�$��0RQIRUW��������6LPXODWLRQ��
%DVHG�(FRQRPHWULF�0HWKRGV��2[IRUG��2[IRUG�
8QLYHUVLW\�3UHVV��

*UHHQ��-���DQG�1��6WRFNH\���������$�&RPSDULVRQ�RI�
7RXUQDPHQWV�DQG�&RQWUDFWV���-RXUQDO�RI�3ROLW��
LFDO�(FRQRP\������������

+ROPVWURP��%���DQG�3��0LOJURP���������0XOWL��
7DVN��3ULQFLSDO�$JHQW�$QDO\VHV��,QFHQWLYH�
&RQWUDFWV��$VVHW�2ZQHUVKLS�DQG�-RE�'HVLJQ���
-RXUQDO�RI�/DZ��(FRQRPLFV�DQG�2UJDQL]DWLRQ�
���������

.QRHEHU��&���DQG�:��7KXUPDQ���������7HVWLQJ�WKH�
7KHRU\�RI�7RXUQDPHQWV��$Q�(PSLULFDO�$QDO��

\VLV�RI�%URLOHU�3URGXFWLRQ���-RXUQDO�RI�/DERU�
(FRQRPLFV������������

/D]HDU��(���DQG�6��5RVHQ���������5DQN�2UGHU�7RXU��
QDPHQWV�DV�2SWLPXP�/DERU�&RQWUDFWV���-RXU��
QDO�RI�3ROLWLFDO�(FRQRP\������������

/HHJRPRQFKDL��3���DQG�7��9XNLQD���������'\��
QDPLF�,QFHQWLYHV�DQG�$JHQW�'LVFULPLQDWLRQ�LQ�
%URLOHU�3URGXFWLRQ�7RXUQDPHQWV���-RXUQDO�RI�
(FRQRPLFV�DQG�0DQDJHPHQW�6WUDWHJ\���������
����

/HY\��$���DQG�7��9XNLQD���������/HDJXH�&RP��
SRVLWLRQ�(IIHFW�LQ�7RXUQDPHQWV�ZLWK�+HWHUR��
JHQHRXV�3OD\HUV��$Q�(PSLULFDO�$QDO\VLV�RI�
%URLOHU�&RQWUDFWV���-RXUQDO�RI�/DERU�(FR��
QRPLFV������������

0DLQ��%���&��2
5HLOO\�DQG�-��:DGH���������7RS�([HF��
XWLYH�3D\��7RXUQDPHQW�RU�7HDPZRUN"��-RXUQDO�
RI�/DERU�(FRQRPLFV������������

0F/DXJKOLQ��.���������$VSHFWV�RI�7RXUQDPHQW�
0RGHOV��$�6XUYH\���5HVHDUFK�LQ�/DERU�(FR��
QRPLFV�����������

1DOHEXII��%���DQG�-��6WLJOLW]���������3UL]HV�DQG�,Q��
FHQWLYHV��7RZDUG�D�*HQHUDO�7KHRU\�RI�&RP��
SHQVDWLRQ�DQG�&RPSHWLWLRQ���%HOO�-RXUQDO�RI�
(FRQRPLFV�����������

3DDUVFK��+�-���DQG�%��6KHDUHU���������3LHFH�5DWH��
)L[HG�:DJHV��DQG�,QFHQWLYH�(IIHFWV��6WDWLVWLFDO�
(YLGHQFH�IURP�3D\UROO�5HFRUGV���,QWHUQDWLRQDO�
(FRQRPLF�5HYLHZ�����������

7VRXORXKDV��(��DQG�7��9XNLQD���������,QWHJUDWRU�
&RQWUDFWV�ZLWK�0DQ\�$JHQWV�DQG�%DQNUXSWF\���
$PHULFDQ�-RXUQDO�RI�$JULFXOWXUDO�(FRQRPLFV�
����������
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