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,YHWWH�/XQDO

� 5(680(1� /D� LQGXVWULD� DXWRPRYLOtVWLFD� EUDVLOHxD�� VHFWRU� GH� DFWLYLGDG�
UHOHYDQWH� HQ� OD� HFRQRPtD� GHO� SDtV�� SDVy� SRU� SUREOHPDV� HQ� OD� GHPDQGD�
GXUDQWH� OD�FULVLV�HFRQyPLFD�GH������\�HQ� ORV�DxRV�TXH� OD�VLJXLHURQ��8QD�
VHULH�GH�PHGLGDV�SUR\HFWLYDV�IXHURQ�WRPDGDV��HQWUH�HOODV��OD�UHGXFFLyQ�GHO�
,PSXHVWR�VREUH�3URGXFWR�,QGXVWULDOL]DGR�� ,3,�\�OD�UHGXFFLyQ�GH�OD�WDVD�GH�
LQWHUpV�SDUD�HO�FUpGLWR�GHVWLQDGR�D�OD�DGTXLVLFLyQ�GH�YHKtFXORV��3RU�OR�WDQWR��
HO�REMHWLYR�GH�HVWH�DUWtFXOR�HV�DQDOL]DU�ORV�LPSDFWRV�GH�ODV�WDVDV�GH�LQWHUpV�D�
OD�DGTXLVLFLyQ�GHO�FUpGLWR��VREUH�OD�SURGXFFLyQ�\�OD�YHQWD�GH�YHKtFXORV�HQ�
%UDVLO�� 3DUD� DOFDQ]DU� HO� REMHWLYR� SURSXHVWR�� VH� UHFXUULy� D� OD� SUXHED� GH�
FDXVDOLGDG�GH�*UDQJHU��\�DQiOLVLV�GH�OD�IXQFLyQ�GH�UHVSXHVWD�DO�LPSXOVR��D�
SDUWLU�GH�OD�DSOLFDFLyQ�GHO�PRGHOR�GH 9HFWRUHV�$XWR�5HJUHVLYRV�� 9$5��/RV�
UHVXOWDGRV�PXHVWUDQ� TXH� KD\� FDXVDOLGDG� HQ� HO� VHQWLGR� GH�*UDQJHU� HQWUH�
LQWHUHVHV�� FUpGLWR�� SURGXFFLyQ� \� YHQWD� GH� YHKtFXORV� \� TXH� HO� VHFWRU�
DXWRPRYLOtVWLFR� EUDVLOHxR� UHVSRQGH� SRVLWLYDPHQWH� D� OD� UHGXFFLyQ� HQ� ORV�
LQWHUHVHV�FRQ�DXPHQWR�GHO�FUpGLWR��GH�OD�SURGXFFLyQ�\�GH�ODV�YHQWDV�HQ�HO�
SHUtRGR�HVWXGLDGR�

� 3$/$%5$6�&/$9(� ,QWHUHVHV��FUpGLWR��YHKtFXORV��SURGXFFLyQ��YHQWD�

S 3URIHVVRU�GR�'HSDUWDPHQWR�GH�(FRQRPLD�GD�8QLYHUVLGDGH�5HJLRQDO�GR�&DULUL�² 85&$��
'RXWRU�HP�(FRQRPLD�² ,QVWLWXWR�GH�(FRQRPLD�GD�8QLYHUVLGDGH�(VWDGXDO�GH�&DPSLQDV�²
81,&$03� (PDLO� DEHOHFRQRPLD#KRWPDLO�FRP
O 3URIHVVRUD�GR�,QVWLWXWR�GH�(FRQRPLD�H�QRV�3URJUDPDV�GH�3yV�*UDGXDomR�HP�(FRQRPLD�GD�
8QLYHUVLGDGH�(VWDGXDO�GH�&DPSLQDV�² 81,&$03�
(FRQRPtD�&R\XQWXUD��5HYLVWD�GH�WHPDV�GH�FR\XQWXUD�\�SHUVSHFWLYDV��,661������������HQ�OtQHD�
,661������������LPSUHVD����������������
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� $%675$&7� &\FOLFDO� SUREOHPV� VSRUDGLFDOO\� DIIHFW� SURGXFWLYH� DFWLYLWLHV�
DURXQG�WKH�ZRUOG��%UD]LOLDQ�FDU�LQGXVWU\��D�VHFWRU�RI�UHOHYDQW�DFWLYLW\�LQ�WKH�
HFRQRP\� RI� WKH� FRXQWU\�� H[SHULHQFHG� SUREOHPV� LQ� GHPDQG� GXULQJ� WKH�
HFRQRPLF� FULVLV� RI� ����� DQG� LQ� WKH� IROORZLQJ� \HDUV��$� VHW� RI� SURWHFWLYH�
PHDVXUHV� ZHUH� WDNHQ�� DPRQJ� WKHP�� WKH� UHGXFWLRQ� RI� WKH� ,QGXVWULDOL]HG�
3URGXFW� 7D[� �,3,�� DQG� WKH� UHGXFWLRQ� RI� WKH� LQWHUHVW� UDWH� IRU� WKH� FUHGLW�
GHVWLQHG�WR�WKH�DFTXLVLWLRQ�RI�YHKLFOHV��,Q�YLHZ�RI�WKDW��WKH�REMHFWLYH�RI�WKLV�
DUWLFOH�LV�WR�DQDO\]H�WKH�LPSDFW�RI�LQWHUHVW�UDWHV�RQ�WKH�DFTXLVLWLRQ�RI�FUHGLW��
RQ�WKH�SURGXFWLRQ�DQG�RQ�VDOH�RI�YHKLFOHV�LQ�%UD]LO��7R�UHDFK�WKH�SURSRVHG�
JRDO��*UDQJHU�FDXVDOLW\�WHVW�LV�XVHG�DQG�DQ�DQDO\VLV�RI�WKH�LPSXOVH�UHVSRQVH�
IXQFWLRQ�LV�PDGH�IURP�WKH�DSSOLFDWLRQ�RI�WKH�9HFWRU�$XWRUHJUHVVLYH�PRGHO�
² 9$5��7KH�UHVXOWV�VKRZ�WKDW�WKHUH�LV�FDXVDOLW\��LQ�*UDQJHU�VHQVH��DPRQJ�
LQWHUHVW�� FUHGLW�� SURGXFWLRQ� DQG� VDOH� RI� YHKLFOHV� DQG� WKDW� %UD]LOLDQ� FDU�
LQGXVWU\�UHVSRQGV�SRVLWLYHO\�WR�WKH�UHGXFWLRQ�LQ�LQWHUHVW�UDWHV�ZLWK�LQFUHDVH�
LQ�FUHGLW��SURGXFWLRQ�DQG�VDOHV�LQ�WKH�SHULRG�VWXGLHG�

� .(<�:25'6� ,QWHUHVW��FUHGLW��YHKLFOHV��SURGXFWLRQ��VDOH�

� &/$6,),&$&,Ð1�-(/� (���(���(���

� 5HFHSFLyQ� ���������� $FHSWDFLyQ������������

�� ,QLWLDO�FRQVLGHUDWLRQV

0DFURHFRQRPLF�SROLFLHV�DLPLQJ�WKH�LQGXVWU\�VHFWRU�DUH�GHYHORSHG�DURXQG�WKH�

ZRUOG� DQG� LQ� WKH� PRVW� GLYHUVH� SRVVLEOH� VLWXDWLRQV� �$WL\DV� HW� DO��� �������

'HYHORSLQJ� FRXQWULHV� OLNH� %UD]LO� �%DXPDQQ� 	� 0RUHLUD�� ������ %RQHOOL� 	�

*XLPDUmHV��������%RQHOOL��������)HUUD]�HW�DO���������SUHVHQW�SROLFLHV�EDVHG�LQ�

RWKHU� GHYHORSHG� FRXQWULHV�� VXFK� DV�*HUPDQ\� �,UZLQ�� ������� 8QLWHG� 6WDWHV��

�&KDQJ���������-DSDQ��%RUD�HW�DO���������&KDQJ���������,QGLD��%RUD�HW�DO���������

6RX]D���������6RXWK�.RUHD��%RUD�HW�DO���������6RX]D��������DQG�&KLQD��%RUD�

HW� DO��� �������ZLWK� WKH�DLP�RI� LQVWLWXWLRQDOL]LQJ�SROLFLHV� WR� DVVLVW� LQGXVWU\� DW�
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VRPH� F\FOLFDO� PRPHQW� RU� IRU� LVVXHV� UHODWHG� WR� WKH� QHHG� RI� OHYHUDJLQJ� WKH�

LQWHUQDO� DQG� H[WHUQDO� JURZWK� RI� D� FHUWDLQ� VHFWRU� FRQVLGHUHG� FUXFLDO� IRU� WKH�

HFRQRPLF�JURZWK�RI�WKH�FRXQWU\�

7KHVH� PDFURHFRQRPLF� SROLFLHV� FDQ� JHQHUDWH� GLUHFW� EHQHILW� WR� WKH�

LQGXVWULDO�VHFWRU��IRU�H[DPSOH��WKH�WD[�H[HPSWLRQ�RQ�SURGXFWLRQ��DV�ZHOO�DV�WR�

LQWHUHVW� UDWH�� RQ� FUHGLW� DQG�RQ� WKH� FRQVXPSWLRQ�RI� SURGXFWV� LQ� WKH� VHFWRU��

7KHVH�SROLFLHV�FDQ�KDYH�VXEVWDQWLDO�HIIHFW�RQ�SURGXFWLRQ�DQG�RQ�WKH�ZHOO�EHLQJ�

RI� WKH� SRSXODWLRQ� RI� D� FRXQWU\� �.UXJPDQ�� ������ .XSIHU�� ������� 6HFWRULDO�

HFRQRPLF�UHOHYDQFH�MXVWLILHV�D�VHW�RI�PDFURHFRQRPLF�SROLFLHV�RULHQWHG�WR�WKH�

SURPRWLRQ� RI� WKHVH� VHFWRUV� LQ� WKH� HFRQRPLF� JURZWK�� LQ� WKH� JHQHUDWLRQ� RI�

LQFRPH� DQG� LQ� WKH� GLVWULEXWLRQ� RI� ZHDOWK� RI� D� FRXQWU\�� /DUJHU� HFRQRPLF�

DFWLYLWLHV�DUH�XVXDOO\�WKH�PRVW�HOLJLEOH�IRU�PDFURHFRQRPLF�SROLF\�DFWLRQV��VLQFH�

WKHLU�SHUIRUPDQFH�KDV�VXEVWDQWLDO�HIIHFWV�RQ�RWKHU�VHFWRUV�WKDW�DUH�OLQNHG�WR�

WKHP��

,W� LV� VFLHQWLILFDOO\� UHFRJQL]HG�� LQ� HFRQRPLF� WKHRU\�� WKDW� LQLWLDOO\� VRPH�

GHYHORSHG�FRXQWULHV��DQG�GHYHORSLQJ�FRXQWULHV�RQ�D�PRUH�UHFHQW�VFDOH��KDYH�

DOUHDG\�UHVRUWHG�WR�PDFURHFRQRPLF�SROLFLHV�DLPHG�DW�RYHUFRPLQJ�ERWWOHQHFNV�

LQ� VHFWRUV� RI� HFRQRPLF� DFWLYLW\� RI� ORZ� FRPSHWLWLYH� FDSDFLW\� ZLWK� UHOHYDQW�

LPSRUWDQFH�WR�HFRQRPLF�JURZWK��6KDSLUR�	�7D\ORU��������&KDQJ���������6RPH�

FRXQWULHV� VHH� LQGXVWULDO� HFRQRPLF� SROLF\� WKURXJK� WKH� SHUVSHFWLYH� RI�

PDFURHFRQRPLF�DGMXVWPHQW�DQG�RWKHUV�LQWHUIHUH�GLUHFWO\�LQ�WKH�IXQFWLRQLQJ�RI�

WKH� PDUNHW�� ,Q� DGGLWLRQ�� WKH� LQWHUIHUHQFH� FDQ� EH� LQ� WZR� ZD\V�� QDPHO\�� L��

SURPRWLRQ� RI� YHUWLFDO� PDFURHFRQRPLF� SROLFLHV� �LQ� WKLV� FDVH� LW� LV� DSSOLHG�

GLUHFWO\�LQ�VSHFLILF�VHFWRUV�RI�WKH�LQGXVWU\��.UXJPDQ�������� ݅݅ሻ SURPRWLRQ�RI�

KRUL]RQWDO� PDFURHFRQRPLF� SROLFLHV� EDVHG� RQ� VWUXFWXUDO� DFWLRQ� WR� WKH�

PDFURHFRQRP\�RI�WKHVH�FRXQWULHV��)HUUHLUD�	�+DPGDQ��������
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+HDY\� LQGXVWULHV� DUH� HOLJLEOH� IRU� VWDWH�PDFURHFRQRPLF�SROLF\� DFWLRQV��

PRVW�RIWHQ�EHFDXVH�RI�WKHLU�KLJK�LPSDFW�RQ�RWKHU�VHFWRUV�RI�HFRQRPLF�DFWLYLW\�

DQG� WKHLU� VWURQJ� XSVWUHDP� DQG� GRZQVWUHDP� LQWHUUHODWLRQVKLSV� LQ� QDWLRQDO�

SURGXFWLRQ�FKDLQV��,Q�PDQ\�FDVHV��YHUWLFDO�SROLFLHV�DUH�H[HFXWHG�WRJHWKHU��,Q�

WKLV�VHQVH��WKH�HODERUDWLRQ�DQG�LPSOHPHQWDWLRQ�RI�LQGXVWULDO�SROLFLHV��HVSHFLDOO\�

WKRVH�EDVHG�RQ�SURGXFWLYH�ILVFDO�ILQDQFLDO�LQFHQWLYHV��VKRXOG�RSHUDWH�LQ�RUGHU�

WR�SURPRWH�D�PXOWLSOLHU�HIIHFW�DORQJ�DQ�HQWLUH�SURGXFWLYH�FKDLQ��7KH�UHVXOWV�RI�

WKHVH� DFWLRQV�PD\� KDYH� VXEVWDQWLDOO\� KLJK� LPSDFWV� RQ� RXWSXW� RU�PD\� RQO\�

PLWLJDWH�LPSDFWV�RI�F\FOLFDO�HIIHFWV��6LOYD�)LOKR�	�&XQKD���������,W�GHSHQGV�RQ�

WKH�IRUP�DQG�PRPHQW�DW�ZKLFK�WKH\�DUH�RULHQWHG�

,Q�%UD]LO��DW�WKH�KHLJKW�RI�WKH�HFRQRPLF�FULVLV�RI�������D�VHW�RI�VWUDWHJLHV�

ZHUH�VHW�RXW�WR�UHGXFH�WKH�LPSDFWV�RI�WKH�FULVLV�RQ�SURGXFWLRQ��FRQVXPSWLRQ�

DQG� WKH� ODERU�PDUNHW��$PRQJ� WKHVH� DFWLRQV�� WKRVH� LQFHQWLYHV�EDVHG�RQ� WKH�

PDFURHFRQRPLF� SROLF\� IRFXVHG� RQ� WKH� FDU� LQGXVWU\� ZHUH� VXEVWDQWLDOO\�

SURSDJDWHG�� DV� D� UHVXOW� RI� WKH� UHGXFWLRQ� RI� WKH� ,3,�� 7KH� REMHFWLYH� ZDV� WR�

PDLQWDLQ�DQG�RU�PLWLJDWH�WKH�LPSDFWV�RI�WKH�FULVLV�RQ�DJJUHJDWH�GHPDQG�IURP�

WKH�UHGXFWLRQ�RI�WKLV�WD[�LQ�WKH�FRXQWU\
V�FDU�LQGXVWU\��$OYDUHQJD�HW�DO���������

*DEULHO�HW�DO���������

,Q� WKH� FXUUHQW� OLWHUDWXUH�� DXWKRUV� VXFK� DV�$OYDUHQJD� HW� DO�� ������� DQG�

*DEULHO�HW�DO���������VKRZ�WKDW�WKH�LPSDFWV�RI�WKH�HFRQRPLF�FULVLV�RI������ZHUH�

DFFHQWXDWHG�LQ�WKH�UHGXFWLRQ�RI�DJJUHJDWH�GHPDQG�LQ�WKH�FDU�VHFWRU�DQG�LQ�WKH�

DEVHQFH�RI�WKH�,3,�UHGXFWLRQ�SROLF\�WKH�VHFWRU�FRXOG�KDYH�JRQH�WKURXJK�GHHS�

UHFHVVLRQ��:LOEHUW�HW�DO���������VKRZHG�WKDW�WKH�LPSDFWV�RI�WKH�,3,�UHGXFWLRQ�

ZHUH�LUUHOHYDQW�DQG�LQVLJQLILFDQW�LQ�PDLQWDLQLQJ�DJJUHJDWH�GHPDQG��VLQFH�WKH�

DEVRUSWLRQ�RI�SULFHV�GLG�QRW�UHDFK�WKH�ILQDO�FRQVXPHU�LQ�WKH�FRXQWU\��DQG�WKH�

LPSDFWV� RI� FUHGLW� WR� WKH� LQGLYLGXDO� ZHUH�PRUH� VLJQLILFDQW� WR� WKH� UHGXFWLRQ�

DQG�RU� VDOHV�PDLQWHQDQFH�� 6LOYD�)LOKR�	�&XQKD� �������� XVLQJ� LQSXW�RXWSXW�
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SULFH�PRGHOV�VKRZ�WKDW�SULFHV�WR�WKH�ILQDO�FRQVXPHU�KDYH�EHHQ�VOLJKWO\�UHGXFHG�

E\�DSSO\LQJ�WKH�,3,�UHGXFWLRQ�SROLF\�DQG�LQGLFDWH�WKDW�VHFWRULDO�SROLFLHV�WKDW�

KDYH�XSVWUHDP�DQG�GRZQVWUHDP�LPSDFWV�FRXOG�KDYH�KDG�D�SRVLWLYH�LPSDFW�RQ�

RWKHU�VHFWRUV�RI�WKH�HFRQRP\��ZLWK�PXFK�EURDGHU�PXOWLSOLHU�HIIHFWV�

,Q�YLHZ�RI�WKDW��WKLV�SDSHU�DLPV WR�DQDO\]H�WKH�LPSDFW�RI�PDFURHFRQRPLF�

SROLF\�UHODWHG�WR�LQWHUHVW�UDWHV�RQ�FUHGLW�DQG�FRQVHTXHQWO\��RQ�WKH�SURGXFWLRQ�

DQG� VDOHV� RI� YHKLFOHV� E\� %UD]LOLDQ� FDU� LQGXVWU\�� &UHGLW� ZDV� VXEVWDQWLDOO\�

VLJQLILFDQW� WR� WKH� PDLQWHQDQFH� RI� DJJUHJDWH� GHPDQG� LQ� WKH� FRXQWU\
V� FDU�

LQGXVWU\��:LOEHUW�HW�DO����������7KXV��LW�LV�SRVVLEOH�WKDW�LQWHUHVW�UDWHV�RQ�FUHGLW�

WR�YHKLFOH�DFTXLVLWLRQ�KDYH�LQIOXHQFHG�SURGXFWLRQ�DQG�VDOHV�LQ�WKH�VHFWRU��7KH�

WLPH�VHULHV�FRYHU�WKH�PRQWKV�IURP�0DUFK������WR�-XQH�������7KH�GDWD�DUH�

IURP�%UD]LOLDQ�&HQWUDO�%DQN�² %$&(1�DQG�IURP�WKH�1DWLRQDO�$VVRFLDWLRQ�RI�

0RWRU�9HKLFOH�0DQXIDFWXUHUV�² $1)$9($�

,Q� RUGHU� WR� IXOILOO� WKH� SURSRVHG� REMHFWLYH�� WKH� SDSHU� LV� VWUXFWXUHG� DV�

IROORZV��EHVLGHV�WKHVH�LQLWLDO�FRQVLGHUDWLRQV��WKH�VHFRQG�VHFWLRQ�SUHVHQWV�WKH�

PHWKRGRORJLFDO�SURFHGXUHV�XVHG�WR�GHYHORS�WKH�UHVHDUFK��LQ�WKH�WKLUG�VHFWLRQ�

LV� SUHVHQWHG� WKH� HFRQRPHWULF� DQDO\VLV� RI� WKH� PDLQ� WHVWV� SHUIRUPHG�� WKHQ��

UHVXOWV�DQG�GLVFXVVLRQV�RI�WKHVH�DQDO\VLV�DUH�SUHVHQWHG�LQ�WKH�IRXUWK�VHFWLRQ��

ILQDOO\��LQ�WKH�ILIWK�VHFWLRQ��WKH�ILQDO�FRQVLGHUDWLRQV�

���0HWKRGRORJLFDO�3URFHGXUHV

7KH�PHWKRGRORJLFDO�SURFHGXUHV� DGRSWHG�ZHUH� WDNHQ� IURP� WKH�FRQVWUXFWLRQ�

DQG�XVH�RI�GDWDEDVHV��DV�ZHOO�DV�WKH�XVH�RI�HPSLULFDO�PHWKRGRORJLHV��VXFK�DV��

݅ሻ *UDQJHU�FDXVDOLW\�WHVW��݅݅ሻ DQDO\VLV�RI�WKH�LPSXOVH�UHVSRQVH�IXQFWLRQ�IURP�

WKH�DSSOLFDWLRQ�RI�9HFWRU�$XWRUHJUHVVLRQ�PRGHO�²9$5�
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��� 7KHRUHWLFDO�0RGHO��

7KH�HIIHFWV�RI�FUHGLW�RQ�WKH�SHUIRUPDQFH�RI�VRPH�HFRQRPLF�DFWLYLWLHV�LQ�%UD]LO�

DUH�ZLGHO\� UHFRJQL]HG� LQ� WKH�QDWLRQDO� HFRQRPLF� OLWHUDWXUH�� 6RPH� VHFWRUV�RI�

HFRQRPLF�DFWLYLW\�LQ�%UD]LO�DUH�GULYHQ�E\�FUHGLW��WKLV�ODWWHU�KDV�D�JUHDWHU�HIIHFW�

WKH�ORZHU�WKH�LQWHUHVW�UDWH�IRU�LWV�DFTXLVLWLRQ��,Q�WKLV�VHQVH��LW�LV�DVVXPHG�WKDW�

WKH�LQWHUHVW�UDWH�IRU�WKH�DFTXLVLWLRQ�RI�YHKLFOHV�LQ�%UD]LO�KDV�D�VWURQJ�LQIOXHQFH�

RQ�WKH�SURGXFWLRQ�DQG�VDOHV�RI�YHKLFOHV�LQ�%UD]LO��7KHUHIRUH��WKH�UHODWLRQVKLS�

EHWZHHQ�LQWHUHVW�UDWH�DQG�ILQDO�SHUIRUPDQFH�LQ�YHKLFOH�VDOHV�LQ�%UD]LO�FDQ�EH�

UHSUHVHQWHG�DV�IROORZV�

ο՝ൌ ο՛ ௧ିଵܥ ൌ ο՛ ௧ܲିଵ ൌ ο՛ ௧ܸିଵ

:KHUH��WKH�VXEVFULSW�ο՝ UHIHUV�WR�WKH�FKDQJH�LQ�LQWHUHVW�UDWH�LQ�SHULRG�

W��KHUH�LW� LV�XQGHUVWRRG�DV�UHGXFWLRQ�RI�LW��DFFRUGLQJ�WR�WKH�GLUHFWLRQ�RI�WKH�

DUURZ���ZLOO�LPSO\�ο՛ ௧ିଵܥ LQFUHDVH�LQ�FUHGLW��LQFUHDVH�LQ�SURGXFWLRQ�ο՛ ௧ܲିଵ

DQG�FRQVHTXHQWO\��ο՛ ௧ܸିଵ LQFUHDVH�LQ�VDOHV�LQ�WKH�SHULRG�DIWHU�LWV�UHGXFWLRQ��

7KHVH�DUH�WKH�H[SHFWHG�HIIHFWV�RI�LQWHUHVW�UDWH�UHGXFWLRQV�RQ�YHKLFOH�SXUFKDVHV�

DW�DOO�VWDJHV�RI�WKH�UHVSRQVH�SURFHVV�WR�LQWHUHVW�UDWH�UHGXFWLRQV�

��� 'DWD�VRXUFH�DQG�WLPH�VHULHV

7KH� GDWD� XVHG� DUH� IRXU� WLPH� VHULHV�� WKDW� LV�� ݅ሻ LQWHUHVW� UDWH� IRU� YHKLFOH�

DFTXLVLWLRQ�� ݅݅ሻ SURGXFWLRQ� RI� YHKLFOHV� �PDQXIDFWXUHG� XQLWV��� ݅݅݅ሻ FUHGLW�

JUDQWHG�IRU�WKH�SXUFKDVH�RI�YHKLFOHV�ሻݒ݅� VDOH�RI�YHKLFOHV��XQLWV�OLFHQVHG�LQ�WKH�

FRXQWU\���6HULHV�UHIHUULQJ�WR�WKH�LQWHUHVW�UDWH�DQG�WKH�FUHGLW�IRU�WKH�DFTXLVLWLRQ�

RI�YHKLFOHV�FRPH�IURP�WKH�%UD]LOLDQ�&HQWUDO�%DQN��%$&(1���VHULHV�UHIHUULQJ�

WR�WKH�SURGXFWLRQ�DQG�VDOH�RI�YHKLFOHV�FRPH�IURP�WKH�1DWLRQDO�$VVRFLDWLRQ�RI�

0DQXIDFWXUHUV�RI�$XWRPRWLYH�9HKLFOHV�� $1)$9($�
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7KH�SHULRG�WR�EH�DQDO\]HG�FRPSULVHV�WKH�PRQWKV�RI�0DUFK������WR�-XQH�

������7KH�WLPH�VHULHV�FRQWDLQ����REVHUYDWLRQV�LQ�HDFK�RI�WKHP��ZKLFK�FDQ�EH�

FRQVLGHUHG� D� VKRUW� VHULHV� IRU� VWXGLHV�RI� WKLV�QDWXUH��+RZHYHU�� LW� VKRXOG�EH�

SRLQWHG� RXW� WKDW� WKH� VWDWLVWLFDO� VHULHV� RI� %$&(1� OLPLW� WKH� LQIRUPDWLRQ�

UHIHUULQJ�WR�WKH�LQWHUHVW�UDWH�RQ�YHKLFOH�DFTXLVLWLRQ��VLQFH�LW�ZDV�PDGH�DYDLODEOH�

LQ�������,Q�DGGLWLRQ��LW�ZDV�FKRVHQ�IRU�WKH�ORJDULWKPLF�WUDQVIRUPDWLRQ�RI�WKUHH�

RI�WKH�IRXU�VHULHV��RQO\�WKH�LQWHUHVW�UDWH�ZDV�QRW�ORJDULWKPLF��VLQFH�LW�LV�DOUHDG\�

D�UDWH�FDOFXODWHG�RQ�WKH�YDULDWLRQ�RI�WKH�SULFHV�RI�WKH�FXUUHQF\�DQG�ZLWK�ORZ�

YDOXHV��7KXV�� ݐ݅݀݁ݎ݈ܿ݊��ܽܿݑ݀ݎ݈݊��݆ܽݔܽݐ� DQG� ���DUH�WDNHQ�DVܽ݀݊݁ݒ݈݊

YDULDEOHV��WKH�ODVW�WKUHH�EHLQJ�LQ�ORJDULWKP��7KLV�DOORZV�WR�FDSWXUH�WKH�HIIHFW�RI�

WKHLU�HODVWLFLW\�LQ�UHODWLRQ�WR�WKH�LQWHUHVW�UDWH��DV�ZHOO�DV�WR�PLQLPL]H�WKH�HIIHFW�

RI�WKH�YDULDELOLW\�DPRQJ�WKH�WLPH�VHULHV�SUHVHQWHG�KHUH��7KXV��LQ�)LJXUH����LW�LV�

SRVVLEOH�WR�YLVXDOL]H�WKH�EHKDYLRU�RI�WKH�IRXU�VHULHV�RYHU�WLPH�

)LJXUH����,QWHUHVW�UDWH�DQG�ORJDULWKPV�RI�SURGXFWLRQ�VHULHV��FUHGLWV�DQG�

YHKLFOH�VDOHV�LQ�%UD]LO��0DUFK������WR�-XQH�������

6RXUFH��DXWKRU·V�HODERUDWLRQ�IURP�WKH�XVH�RI�5�VRIWZDUH�
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$V�FDQ�EH� VHHQ� LQ�)LJXUH���� WKH�EHKDYLRU�RI� WKH� LQWHUHVW� UDWH� IRU� WKH�

DFTXLVLWLRQ� RI� YHKLFOHV� DOUHDG\� GHPRQVWUDWHV� WKH� LPSRUWDQFH� LW� KDV� IRU�

%UD]LOLDQ� FDU� VHFWRU��'XH� WR� WKH� EHKDYLRU� RI� WKH� VHULHV�� DV� WKH� LQWHUHVW� UDWH�

EHJLQV� WR� ULVH�� WKHUH� LV� DQ DOPRVW� LPPHGLDWH� UHVSRQVH� LQ� WKH� UHGXFWLRQ� RI�

FRQWUDFWHG� FUHGLW�� LQ� WKH� SURGXFWLRQ� DQG� VDOHV� RI� YHKLFOHV� LQ� VXEVHTXHQW�

SHULRGV�� $V� LW� GHFOLQHV� DJDLQ�� WKH� VHFWRU� VLJQDOV� WKH� LQFUHDVH� LQ� FRQWUDFWHG�

FUHGLW��KLJKHU�SURGXFWLRQ�DQG�VDOHV��7KHUHIRUH��LW�FDQ�DOUHDG\��EH�SHUFHLYHG�D�

SRVVLEOH�FDXVDO�UHODWLRQVKLS�EHWZHHQ� LQWHUHVW��FUHGLW��SURGXFWLRQ�DQG�VDOH�RI�

YHKLFOHV��EDVHG RQ�WKH�EHKDYLRU�RI�WKH�VHULHV�

��� (FRQRPHWULF�PRGHOLQJ

7KH�HFRQRPHWULF�PRGHOLQJ�XVHG�KHUH�ZDV�GHYHORSHG�LQ�IRXU�LPSRUWDQW�VWHSV�

DQG� VRPH� DGGLWLRQDO� WHVWV�� 7KH� LPSRUWDQW� VWHSV� IRU� WKH� XVH� RI� 9HFWRU�

$XWRUHJUHVVLRQ�ZHUH�REWDLQHG�IURP�WKH�IROORZLQJ�WHVWV��݅ሻ XQLW�URRW�WHVW��݅݅ሻ

FRLQWHJUDWLRQ� WHVW�� ݅݅݅ሻ *UDQJHU� FDXVDOLW\� WHVW�� DQG� ሻݒ݅ LPSXOVH� UHVSRQVH�

IXQFWLRQ�

��� 8QLW�URRW�WHVW

,Q� WLPH� VHULHV� (FRQRPHWULFV�� WKH� H[HFXWLRQ� RI� PRGHOV� UHTXLUHV� D� VHW� RI�

VWDWLVWLFDO�HFRQRPHWULF�WHVWV�IRU�LWV�XVH�DQG�IRU�WKH�UREXVWQHVV�RI�LWV�UHVXOWV��,Q�

WKLV�VHQVH��YHULI\LQJ�ZKHWKHU�WKH�VHULHV�DUH�VWDWLRQDU\�RU�QRW�LV�RQH�RI�WKH�PDLQ�

UHTXLUHPHQWV�IRU�PRGHOLQJ��,I� LW� LV� VWDWLRQDU\� LW�GHYHORSV�DURXQG�D�FRQVWDQW�

PHDQ� DQG� H[KLELWV� D� VWDEOH� HTXLOLEULXP� RYHU� WLPH�� +RZHYHU�� LQ� WKH�

PDFURHFRQRPLF�VHULHV��WKH�JUHDW�PDMRULW\�RI�WKHP�SUHVHQW�WUHQGV�WKDW�FDQ�EH�

UHJLVWHUHG�WKURXJKRXW�WKH�VHULHV�DQG�DUH�WKHUHIRUH�QRW�VWDWLRQDU\�

,Q�WKLV�SDSHU��WKH�VWDWLRQDULW\�WHVW�RI�WLPH�VHULHV�ZDV�YHULILHG�XVLQJ�WKH�

'LFKH\�)XOOHU�$XJPHQWHG�7HVW��$')��DQG�WKH�(OOLRW��5RWKHQEHUJ�DQG�6WRFN�
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WHVW� �(56���%RWK� WHVWV�YHULI\� LI� WKH�VHULHV�KDYH�RU�QRW�XQLW� URRW�� LQ� IURQW�RI�

PRGHOV�LQ�ZKLFK�WKH�YDULDEOHV�DUH�JHQHUDWHG�E\�$XWRUHJUHVVLYH�SURFHVVHV�RI�

RUGHU��7ߩ�KXV��ZLWK�WKH�WHVW�UHVXOWV�LW�LV�SRVVLEOH�WR�LQFOXGH�WKH�GLIIHUHQFH�LQ�

WKH� ODJJHG�YDULDEOH� WR�SUHVHUYH� WKH�ZKLWH�QRLVH�FRQGLWLRQ��7KDW� LV�� WKH� WLPH�

VHULHV�PXVW�KDYH�]HUR�PHDQ�DQG�ILQLWH�YDULDQFH��7KXV�� WKH�WLPH�VHULHV�PXVW�

VKRZ�VWDEOH�EHKDYLRU�RYHU�WLPH�

7KH�XQLW�URRW�WHVW�ZDV�SHUIRUPHG�XVLQJ�WKH�VRIWZDUH�5��ZLWK�WKHܽܿݎݑ�

SDFNDJH��DQG�PDWKHPDWLFDO�HTXDWLRQV�ZHUH�XVHG��ZKLFK�DUH�

ο ௧ܻ ൌ ߙ  ݐߚ  ߛ ௧ܻିଵ  ߜ
ିଵ

ୀଵ
ȟ ௧ܻିଵ

 ௧ᇱߝ ሺͳሻ

ο ௧ܻ ൌ ߙ  ߛ ௧ܻିଵ  ߜ
ିଵ

ୀଵ
ȟ ௧ܻିଵ

 ௧ᇱߝ ሺʹሻ

ο ௧ܻ ൌ ߛ ௧ܻିଵ  ߜ
ିଵ

ୀଵ
ȟ ௧ܻିଵ

 ௧ᇱߝ ሺ͵ሻ

7KH�GLIIHUHQFHV�EHWZHHQ�WKH�WKUHH�HTXDWLRQV�DUH�JLYHQ�E\�FRQVLGHULQJ�

RQO\�WKH�DEVHQFH�RI�OLQHDU�WUHQG�LQ�WKH�VHFRQG�HTXDWLRQݐߚ���DQG�WKH�DEVHQFH�

RI�OLQHDU�WUHQGݐߚ� DQG�WKH�FRQVWDQW�WHUPߙ� LQ�WKH�WKLUG�HTXDWLRQ��7KDW�LV��WKH�

WHVWV�ZHUH�GHYHORSHG�ZLWK�WUHQG�WHUPV�DQG�FRQVWDQWV��RQO\�ZLWK�FRQVWDQWV��DQG��

ZLWKRXW�WUHQG�DQG�ZLWKRXW�FRQVWDQWV��DFFRUGLQJ�WR�WDEOH����VHFWLRQ����
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7KH�QXOO�K\SRWKHVLV�RI�WKH�WHVW��WKDW�LVܪ�Ͳǣ ���LV�WKH�H[LVWHQFH�RI�DW�OHDVWߛ

RQH�XQLW� URRW�� 7KXV�� WR� UHMHFWܪ�Ͳǣ ߛ PHDQV� WR� VD\� WKDW� WKH� WLPH� VHULHV� LV�

VWDWLRQDU\� DQG�� LQ� LWVHOI�� DOUHDG\� KDV� D� GLVWULEXWLRQ� WKDW� LV� D�ZKLWH�*DXVVLDQ�

QRLVH��7KXV�� WKH�HTXDWLRQV�DUH HVWLPDWHG�E\�2UGLQDU\�/HDVW�6TXDUHV��2/6���

DQG� WKH�YDOXHV�RI� WKH�HVWLPDWHG�SDUDPHWHUV� DUH�YDOLGDWHG�DV�XQLW� URRW� WHVWV��

EDVHG�RQ�WKH�FULWLFDO�YDOXHV�SURSRVHG�IRU�WKHVH�WHVWV�DQG�SUHVHQWHG�E\�'LFKH\�

)XOOHU� ������� DOVR� FRQILUPHG� E\� WKH� VHFRQG� WHVW� LQVWLWXWHG� E\� (OOLRW��

5RWKHQEHUJ�	�6WRFN��������

��� -RKDQVHQ�FR�LQWHJUDWLRQ�WHVW�� PXOWLYDULDWH�PRGHO

)URP�WKH�UHVXOWV�RI�WKH�XQLW�URRW�WHVWV��LI�WKH�YDULDEOHV�DUH�QRQ�VWDWLRQDU\��LW�LV�

QHFHVVDU\� WR� XVH� WHVWV� WR� YHULI\� LI� WKHUH� LV� D� ORQJ�WHUP� HTXLOLEULXP� UHODWLRQ�

EHWZHHQ�WKHP��IURP�WKH�DSSOLFDWLRQ�RI�WKH�GLIIHUHQFH��7KXV��WR�DQDO\]H�LI�WKHUH�

LV�FR�LQWHJUDWLRQ�LV�WKH�SURFHGXUH�DGRSWHG�IRU�WKHVH�SXUSRVHV��)ROORZLQJ�WKH�

WHVWV�DSSOLHG�IRU�9$5�PRGHOLQJ��LW�LV�XVHG�WKH�FR�LQWHJUDWLRQ�WHVW�GHYHORSHG�

E\�-RKDQVHQ���������,Q WKLV�WHVW��-RKDQVHQ��������SURSRVHV�WR�DQDO\]H�ZKHWKHU�

WKHUH� DUH� PXOWLSOH� FR�LQWHJUDWLRQ� YHFWRUV� RU� QRW�� ZKHQ� XVLQJ� 9HFWRU�

$XWRUHJUHVVLYH�PRGHO��XVLQJ�DV�HUURU�FRUUHFWLRQ�PHFKDQLVPV��9(&0���ZKLFK�

FDQ�EH�UHSUHVHQWHG�E\�WKH�IROORZLQJ�PDWKHPDWLFDO�HTXDWLRQ�

ȟܺ௧ ൌ Ȱܺ௧ିଵ   Ȧȟܺ௧ିଵ
ିଵ

ୀଵ

 ௧ߝ ሺͶሻ

:KHUH�HDFK�ܺUHSUHVHQWV�D�YHFWRU�RI�HQGRJHQRXV�YDULDEOHV�LQ�WKH�ILUVW�

GLIIHUHQFH��ZKHUH�߶ UHSUHVHQWV�D�GDWD�PDWUL[�RI�RUGHU�ܰ ZKHUH� WKH� UDQN� LV�

UHSUHVHQWHG� E\� ݎ ൏ ܰ�� LQ� VLWXDWLRQV�ZKHUH� WKHUH� LV� FR�LQWHJUDWLRQ� EHWZHHQ�

VHULHV��Ȧ݅ ൌ ͳǡʹǡ ǥ ǡ  െ ͳ DUH�FHUWDLQ�PDWULFHV�RI�RUGHU�ܰ WKDW�FRQWDLQ�WKH�
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FRHIILFLHQWV�RI� WKH�HQGRJHQRXV�YDULDEOHV� ODJJHG� LQ� WKHLU�YDOXHV�� DQGߝ�௧ܰݔͳ

DVVXPHV�DQ�HUURU�YHFWRU�RU� UDQGRP�SHUWXUEDWLRQV�QRW�FRUUHODWHG�ZLWK�HDFK�

RWKHU�� FRQWHPSRUDQHRXVO\� RU� WHPSRUDOO\�� ZKHUH� WKH�PHDQ� LV� ]HUR� DQG� WKH�

FRYDULDQFH�PDWUL[�SUHVHQWV�QRQ�VLQJXODU�YDOXHV�RI�YDULDQFH�DQG�FRYDULDQFH�

��� *UDQJHU�&DXVDOLW\�7HVW

*UDQJHU� FDXVDOLW\� WHVW� LV�ZLGHO\� XVHG� LQ� OLWHUDWXUH� WKDW� UHOLHV� RQ� WLPH� VHULHV�

(FRQRPHWULFV��VLQFH�WKLV�WHVW�JRHV�IDU�EH\RQG�WKH� LGHQWLILFDWLRQ�RI�D�VLPSOH�

FRUUHODWLRQ�EHWZHHQ�YDULDEOHV��,Q�WKLV�ZD\��LQ�WKH�*UDQJHU�VHQVH��FRUUHODWLRQ�

PD\�QRW�QHFHVVDULO\�LPSO\�FDXVDOLW\��7KDW�LV� LW�PD\�QRW�QHFHVVDULO\�KDYH�D�FDXVH�

DQG� HIIHFW� UHODWLRQVKLS� EHWZHHQ� YDULDEOHV� WKDW� DUH� FRUUHODWHG��$FFRUGLQJ� WR�

*UDQJHU���������WKH�VLPSOH�LGHQWLILFDWLRQ�RI�D�VWDWLVWLFDO�UHODWLRQVKLS�EHWZHHQ�

WZR� YDULDEOHV� PD\� QRW� H[SUHVV� D� FDXVH� DQG� HIIHFW� UHODWLRQVKLS�� 7KXV�� IRU�

*UDQJHU���������LW�LV�RQO\�SRVVLEOH�WR�HVWDEOLVK�D�FDXVH�DQG�HIIHFW�UHODWLRQVKLS�

LI�SDVW�YDOXHV�RI�ܺ௧ିଵ KHOS�SUHGLFW�SUHVHQW�YDOXHV�RI� ௧ܻ�� ,Q� WKLV� VHQVH�� LW� LV�

QHFHVVDU\�WR�KDYH�D�FDXVDO�UHODWLRQVKLS�EHWZHHQ�WKH�WLPH�VHULHV�WKDW�FDQQRW�EH�

GHQRWHG�RQO\�E\�WKH�VWDWLVWLFDO�FRUUHODWLRQ�UHODWLRQ�

7KHUHE\�� JLYHQ� WKH� WLPH� VHULHV�ܺ௧DQG� ௧ܻ
ଶ�� WKH� DVVXPSWLRQV�PDGH� E\�

*UDQJHU�&DXVDOLW\�WHVW�DUH�WKDW��݅ሻ WKH�WLPH�VHULHV�ܺ௧DQG�ܻ ௧
ଶ FRQWDLQ�DOO�UHOHYDQW�

LQIRUPDWLRQ� WR� WKH� SUHGLFWLRQV� RI� FDXVH� DQG� HIIHFW� EHWZHHQ� WKHP�� ݅݅ሻ DV� D�

UHVXOW�� WKH�VWDWLRQDU\�WLPH�VHULHV�ܺ௧*UDQJHU�FDXVHV�DQRWKHU�VWDWLRQDU\�VHULHV�

௧ܻ
ଶ�� LI� SUHGLFWLRQV� ZLWK� DFFHSWDEOH� OHYHOV� RI� VWDWLVWLFDO� VLJQLILFDQFH� FDQ� EH�

REWDLQHG��LQFOXGLQJ�ODJJHG�YDOXHV�RI�ܺ௧ WR�WKH�ODJJHG�YDOXHV�RI� ௧ܻ
ଶ�

7KH� PDWKHPDWLFDO� HTXDWLRQV� WKDW� FDQ� H[SUHVV� WKLV� FDXVH�HIIHFW�

UHODWLRQVKLS�FDQ�EH�ZULWWHQ�DV�IROORZV�
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ܺ௧

ൌܽ ௧ܻି ܾ ܺ௧ି

 ଵ௧ߤ ሺͷሻ

௧ܻ

ൌܿ ௧ܻି ݀ ܺ௧ି

 ଶ௧ߤ ሺሻ

7KH� WZR� HTXDWLRQV� UHSUHVHQW� UHODWLRQV� RI� FDXVDOLW\�� LQ� WKH� VHQVH� RI�

*UDQJHU��ZKHUH�௧ߤ� FRQWDLQV� WKH�XQFRUUHODWHG�QRLVHV�� LQ� WKHVLV�� LQ�HTXDWLRQ�

�����LW�LV�DVVXPHG�WKDW�WKH�FXUUHQW�YDOXHV�RI�WKH�YDULDEOH�ܺ௧ DUH�UHODWHG�WR�WKH�

SDVW�YDOXHV�RI�ܺ௧ିଵ LWVHOI��DV�ZHOO�DV�WR�WKH�ODJJHG�YDOXHV�RI� ௧ܻ��DQG�HTXDWLRQ�

����UHSUHVHQWV�VLPLODU�EHKDYLRU�IRU�WKH�YDULDEOH� ௧ܻ��ZKHUH�WKH�FXUUHQW�YDOXHV�RI�

YDULDEOH� ௧ܻ DUH�UHODWHG�WR�WKH�SDVW�YDOXHV�RI� ௧ܻିଵ LWVHOI��DV�ZHOO�DV�WR�WKH�ODJJHG�

YDOXHV�RI�ܺ௧��7KHUHE\��*UDQJHU�FDXVDOLW\�FDQ�EH�REVHUYHG�IRU�WKH�WLPH�VHULHV�

GLVFXVVHG�KHUH�ݐ݅݀݁ݎ݈ܿ݊��ܽܿݑ݀ݎ݈݊��݆ܽݔܽݐ� DQG�݈݊ܽ݀݊݁ݒ RI�YHKLFOHV�LQ�

%UD]LO�

��� ,PSXOVH�UHVSRQVH�IXQFWLRQ

7KH�LPSXOVH�UHVSRQVH�IXQFWLRQ��ZKHQ�DSSOLHG��DIIHFWV�WKH�YDULDEOHV RI�D�PRGHO��

IURP�D� VKRFN� DSSOLHG� WR�DQ\�RI� WKH�YDULDEOHV��7KLV� VKRFN� DIIHFWV� DOO� RI� WKH�

HQGRJHQRXV�YDULDEOHV�DQG�UHWURDFW�DIIHFWLQJ�DOVR�WKH�YDULDEOH�LWVHOI��:KHQ�WKH�

PRGHO�LV�OLQHDU�DQG�WKH�VWRFKDVWLF�HUURU�WHUPV�KDYH�QR�FRUUHODWLRQ�ZLWK�HDFK�

RWKHU�WKH\�GLUHFWO\�KDYH�D�UHVSRQVH�IRU�WKH�JLYHQ�LPSXOVH�

7KH�SURFHGXUH�DGRSWHG�IRU�WKH�FDOFXODWLRQ�RI�WKH�LPSXOVH�UHVSRQVH�LV�

PDGH�IURP�D�VKRFN�LQ�DQ�HQGRJHQRXV�YDULDEOH�LQ�D�GHILQHG�SHULRG�RI�WLPHݐ���
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7KXV�� LI�DQ� LPSXOVH� LQߙ�ଵ UHODWHG�WR�D�VWDQGDUG�GHYLDWLRQ�DWݐ� ൌ Ͳ LV�JLYHQ��

HYHQ�LI�WKH�VKRFN�LV�PDLQWDLQHG�LQ�D�VLQJOH�SHULRG��LW�LV�SRVVLEOH�WKDW��LQVRIDU�DV�

WKLV�HQGRJHQRXV�YDULDEOH�DIIHFWV�WKH�RWKHU�YDULDEOHV�HQGRJHQRXV�YDULDEOHV�XVHG�

LQ� WKH�PRGHO�� LW�ZLOO� LQILOWUDWH�� DIIHFWLQJ� DOO� YDULDEOHV� XVHG� LQ� WKLV�PRGHO� E\

PHDQV�RI�WKH�VKRFN�DSSOLHG�WR�DQ\�HQGRJHQRXV�YDULDEOH�DW�WLPHݐ� ൌ Ͳ��,I�VKRFN�

LV� DSSOLHG� UHSHDWHGO\� WRߙ�ଶ RI� �� VWDQGDUG� GHYLDWLRQ�� WKH� VDPH�ZLOO� KDSSHQ�

WKURXJK�WKH�LQILOWUDWLRQ�RI�WKH�VKRFN�LQ�WKH�RWKHU�HQGRJHQRXV�YDULDEOHV�RI�WKH�

PRGHO�DQG�VR�RQ�

7KH�PDWKHPDWLFDO�UHSUHVHQWDWLRQ�FDQ�EH�H[SUHVVHG�DV�IROORZV�

߲௫ǡ௧ା௦
߲ǡ௧

ൌ
߲௫ǡ௧
߲ǡ௧ି௦

ൌ Ȳ
௦ ǡ ݅ǡ ݆

ൌ ͳǡʹǡ͵ǡ ǥ ݊ ሺሻ

:KHUH�Ȳ
௦ EHKDYHV�DV�WKH�݅ǡ ݄ݐ݆ HOHPHQW�RI�D�PDWUL[�Ȳ௦ PXOWLSOLHG�E\�D�

JLYHQ�PRPHQW� DW� WLPH� ��ݐ )RU� WKLV� LQWHUSUHWDWLRQ� WR� EH� FRQVLVWHQW� ZLWK� WKH�

PDWKHPDWLFDO�UHSUHVHQWDWLRQ�RI�WKH�PRGHO��LW�LV�QHFHVVDU\�WKDWݒݎܣ�ሺܽ௧ሻ ൌ σ

EH�D�GLDJRQDO�PDWUL[��WKDW�LV��WKDW�WKH�HOHPHQWV�RI�ܽ௧ DUH QRW�FRUUHODWHG��7R�GR�

VR��D�VHULHV�RI�PHDVXUHV�DUH�WDNHQ�ZLWK�JXLGDQFH�RI�WKH�OLWHUDWXUH�WR�PDNH�WKH�

PHWKRG�VXLWDEOH����

��� 9HFWRU�$XWRUHJUHVVLRQ�0RGHO�²9$5

2QFH�DOO�FRQGLWLRQV�KDYH�EHHQ�WHVWHG��LW�LV�SRVVLEOH�WR�HVWLPDWH��E\�9$5�PRGHO��

WKH�UHJUHVVLRQ�HTXDWLRQV�RI�YDULDEOHV�XVHG�LQ�WKLV�VWXG\��9$5�PRGHO�LV�XVXDOO\�

XVHG�LQ�WKH�WLPH�VHULHV�OLWHUDWXUH��EHFDXVH�LW�DOORZV�WKH�FDSWXUH�RI�G\QDPLF�DQG�

���6HH�=LYRW�	�:DQJ�������
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LQWHUUHODWHG�HIIHFWV�RI�YDULDEOHV�WR�EH�DQDO\]HG�VLPXOWDQHRXVO\��7KH�HVWLPDWHV�

DUH�SHUIRUPHG�E\�2UGLQDU\�/HDVW�6TXDUHV��2/6���DQG�DUH�SUHVHQWHG�LQ�WKUHH�

LQGHSHQGHQW�DQG�LQWHUUHODWHG�VWDJHV�

9$5�PRGHO�FDQ�EH�UHSUHVHQWHG�PDWKHPDWLFDOO\�DV�IROORZV�

ܺ௧ ൌ ଵߙ  ଵଵܺ௧ିଵߙ  ଵଶߙ ௧ܻିଵ

 ௧ଵߝ ሺͺሻ

௧ܻ ൌ ଵߙ  ଵଵߙ ௧ܻିଵ  ଵଶܺ௧ିଵߙ

 ௧ଵߝ ሺͻሻ

ܼ௧ ൌ ଵߙ  ଵଵߙ ௧ܰିଵ  ଵଶܼ௧ିଵߙ

 ǥ௧ଵߝ ሺͳͲሻ

,Q�PDWUL[�IRUP��9$5�PRGHO�DVVXPHV�WKH�H[SUHVVLRQ��DV�IROORZV�

ܺ௧ ൌ ߙ  Ȱଵܺ௧ିଵ  Ȱଶܺ௧ିଶ  ڮ Ȱܺ௧ି

 ௧ߙ ሺͳͳሻ

:KHUH�ܺ௧ FRUUHVSRQGV�WR�DQ�DXWRUHJUHVVLYH�YHFWRU�ሺܰݔͳሻ RI�RUGHUߩ���

Ƚ LV�D�YHFWRU�ሺܰݔͳሻ RI�LQWHUFHSWV��Ȱ DUUD\�RI�RUGHU�SDUDPHWHUV�ሺ݊݊ݔሻ DQG�

௧ߝ FRUUHVSRQGV� WR� WKH� HUURU� WHUP� ZKHUH� ௧̱ܰሺͲǡߝ ȳሻ�� ,Q� YLHZ� RI� WKH�

VSHFLILFDWLRQV�� WKH� IROORZLQJ� VHFWLRQ� SUHVHQWV� WKH� WHVW� UHVXOWV� DQG� HVWLPDWHV�

GHVFULEHG�LQ�WKH�PHWKRGRORJLFDO�SURFHGXUHV�DGRSWHG�

� (FRQRPHWULF�DQDO\VLV

,QLWLDOO\�� LW� LV� WKH�PRPHQW�WR�HPSKDVL]H�WKDW� WKH�QXPEHU�RI�REVHUYDWLRQV� LV�

FRQVLGHUHG�ORZ�IRU�WKH�DSSOLFDWLRQ�RI�VXFK�PHWKRGV��+RZHYHU��WKH�QXPEHU�RI�

UHGXFHG�REVHUYDWLRQV�ZDV�JLYHQ�E\�WKH�ORZ�DYDLODELOLW\�RI�GDWD�IRU�RQH�RI�WKH�
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VHULHV� XVHG�� WKDW� LV�� ��� REVHUYDWLRQV�� 7KH� OLPLWDWLRQ� RFFXUUHG� EHFDXVH� WKH�

&HQWUDO�%DQN�VWDUWHG�FRPSXWLQJ�WKH�LQWHUHVW�UDWH�VHULHV�IRU�WKH�DFTXLVLWLRQ�RI�

YHKLFOHV�RQO\� IURP�0DUFK������� ,W�ZDV� VRXJKW��EDVHG�RQ� WKLV� OLPLWDWLRQ�� WR�

ZRUN� WKH� VHULDO� GDWD� DV� SDUVLPRQLRXVO\� DV� SRVVLEOH�� UHFRJQL]LQJ� WKH� VPDOO�

DPRXQW�RI�LQIRUPDWLRQ�WR�XVH�WKLV�PHWKRG�

7KLV�VHFWLRQ�LV�GHGLFDWHG�WR�WKH�DQDO\VLV�RI�WKH�UHVXOWV�RI�WKH�SDSHU��IURP�

WKH�SURFHGXUHV�DGRSWHG�KHUH��7DEOH���VKRZV�WKH�UHVXOWV�DQG�FULWLFDO�YDOXHV�RI�

WKH�XQLW� URRW� WHVWV�SHUIRUPHG�KHUH��$V�FDQ�EH�VHHQ� LQ� WKH�VHULHV�RI� LQWHUHVW�

UDWHV��SURGXFWLRQ�DQG� VDOHV� LQ� DQ\�RI� WKH�GHWHUPLQLVWLF� WHUPV� �FRQVWDQW� DQG�

WUHQG��FRQVWDQW��ZLWKRXW�FRQVWDQW�DQG�ZLWKRXW�WUHQG���QXOO�K\SRWKHVLVܪ�Ͳǣ ߛ LV�

QRW�UHMHFW�LQ�QRQH�RI�WKH�FULWLFDO�YDOXHV�WKDW�WKHUH�LV�DW�OHDVW�RQH�XQLW�URRW��,Q�

WKH�FUHGLW�VHULHV��LW�LV�SRVVLEOH�WR�UHMHFW�WKH�QXOO�K\SRWKHVLV��7KDW�LV��WKHUH�LV�QR�

XQLW� URRW� LQ� WKH� VHULHV�� IURP� WKH� WHVW�ZLWKRXW� WUHQG� DQG� FRQVWDQW� DQG�ZLWK�

FRQVWDQW�DQG�WUHQG��:LWK�WKH�RWKHU�GHWHUPLQLVWLF�WHUP��WKH�QXOO�K\SRWKHVLV�WKDW�

WKHUH�LV�DW�OHDVW�RQH�XQLW�URRW�LV�QRW�UHMHFWHG�

%\�WKH�XQLW�URRW�WHVW�RI�(OOLRW��5RWKHQEHUJ�DQG�6WRFN��(56��� WKH�QXOO�

K\SRWKHVLV�RI�H[LVWHQFH�RI�XQLW�URRW�IRU�WKH�VDPH�VHULHV�SUHYLRXVO\�PHQWLRQHG�

LV�QRW�UHMHFWHG��)RU�WKH�FUHGLW�VHULHV��WKH�QXOO�K\SRWKHVLV�RI�H[LVWHQFH�RI�XQLW�

URRW� LV� UHMHFWHG��+RZHYHU�� VLQFH� WKH�$')� WHVW�ZLWK� FRQVWDQW� DQG� FRQVWDQW�

WUHQG�ZDV� UHMHFWHG�� WKH� QXOO� K\SRWKHVLV�� WKDW� LV�� WKHUH� LV� D� XQLW� URRW�� LW� ZDV�

GHFLGHG�� OLNH� WKH�RWKHU� VHULHV�� WR�ZRUN� LQ�GLIIHUHQFH��7KXV�� LW� LV�SRVVLEOH� WR�

PDNH� WKH� HUURUV� D� *DXVVLDQ� ZKLWH� QRLVH� DQG� WKH� VHULHV� ZHUH� WDNHQ� LQ�

GLIIHUHQFHV�WR�FRQWLQXH�ZLWK�WKH�DQDO\VLV�IURP�WKH�9$5�PRGHO�
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7DEOH����$')�8QLW�5RRW�7HVW�DQG�(OOLRW��5RWKHQEHUJ�	�6WRFN�8QLW�5RRW�

7HVW�IRU�WLPH�VHULHV�

$')�8QLW�5RRW�7HVW &ULWLFDO�9DOXHV

9DULDEOHV 'HWHUPLQLVWLF�WHUPV /DJV 6WDWLVWLFV�RI�WKH�WHVW �� �� ���

,QWHUHVW�UDWH

&RQVWDQW�DQG�WUHQG � ������� ����� ����� �����

&RQVWDQW� � ������� ����� ����� �����

:LWKRXW�&RQVWDQW�DQG�WUHQG � ������� ���� ����� �����

&UHGLW

&RQVWDQW�DQG�WUHQG � ������� ����� ����� �����

&RQVWDQW� � ������� ����� ����� �����

:LWKRXW�&RQVWDQW�DQG�WUHQG � ������ ���� ����� �����

3URGXFWLRQ

&RQVWDQW�DQG�WUHQG � ������� ����� ����� �����

&RQVWDQW� � ������� ����� ����� �����

:LWKRXW�&RQVWDQW�DQG�WUHQG � ������ ���� ����� �����

6DOH

&RQVWDQW�DQG�WUHQG � ������� ����� ����� �����

&RQVWDQW� � ������� ����� ����� �����

:LWKRXW�&RQVWDQW�DQG�WUHQG � ������� ���� ����� �����

(OOLRW��5RWKHQEHUJ�DQG�6WRFN�8QLW�5RRW�7HVW

9DULDEOHV (VWDWLVWLF �� �� ���

,QWHUHVW�UDWH ������ ����� ����� �����

&UHGLW ������� ����� ����� �����

3URGXFWLRQ ������� ����� ����� �����

6DOH ������� ����� ����� �����

6RXUFH��DXWKRU¶V�HODERUDWLRQ�IURP�WKH�XVH�RI�5�VRIWZDUH�

,W�ZDV�FRQILUPHG�WKH�H[LVWHQFH�RI�XQLW�URRW�LQ�WKH�VHULHV�DQG�WKHUHE\�LW�

FDQ� EH� DIILUPHG� WKDW� WKH� VHULHV� DUH� QRQ�VWDWLRQDU\� DV� VKRZQ� LQ� WKH� WHVWV�
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SUHVHQWHG�LQ�WDEOH���DQG�WKHLU�UHVSHFWLYH�FULWLFDO�YDOXHV��7DNLQJ�WKH�SURFHGXUHV�

DGRSWHG�IRU�WKH�IROORZLQJ�VWHSV��D�WHVW�ZDV�SHUIRUPHG�WR�GHILQH�WKH�ODJ�RI�WKH�

9$5�PRGHO��%DVHG�RQ� WKH�$NDLNH� �$,&���%D\HVLDQ�,QIRUPDWLRQ� �%,&���DQG�

+DQQDQ�4XLQQ��+4��FULWHULD��D�ODJ�ZDV�GHILQHG��VLQFH�WKH�PRVW�SDUVLPRQLRXV�

PRGHO�UHVXOWHG�IURP�WKH�WHVWV�

7KHQ�� DFFRUGLQJ� WR� WKH� UHVXOWV SORWWHG� LQ� WDEOH� ��� WKH� -RKDQVHQ� FR�

LQWHJUDWLRQ� WHVW� ZDV� SHUIRUPHG� WR� WHVW� LI� WKHUH� LV� D� ORQJ�WHUP� HTXLOLEULXP�

UHODWLRQ�EHWZHHQ�WKH�YDULDEOHV��7KH�QXOO�K\SRWKHVLV�RI�WKH�WHVW�LV�WKH�H[LVWHQFH�

RI�FR�LQWHJUDWLRQ�EHWZHHQ�WKH�YDULDEOHV��,Q�RUGHU�WR�GR�VR��LW�ZDV�GHFLGHG�E\�

WKH�PRGHO�ZLWK�FRQVWDQW�DQG�WUHQG�LQ�WKH�FR�LQWHJUDWLRQ�YHFWRU��FRQVLGHULQJ�

WKH�SUHVHQFH�RI�OLQHDU�WUHQGV�LQ�WKH�VHULHV�LQ�OHYHOV��7KXV��E\�WKH�QXPEHU�RI�

FR�LQWHJUDWLRQ�YHFWRUV�SUHVHQW�LQ�7DEOH����LW�LV�SRVVLEOH�WR�VHH�WKDW�LQ������DQG�

����RI�VLJQLILFDQFH��WKHUH�LV�QR�LQWHJUDWLRQ�DPRQJ�WKH�YDULDEOHV�RI�WKH�PRGHO��

EHLQJ�RQO\�IRXQG�IRU�WKH�UDQN�RIݎ� ൌ Ͳ��,Q�WKLV�ZD\��LW�LV�HYLGHQW�WKDW�9$5�LV�

DGHTXDWH� WR� FDUU\�RXW� WKH� DGMXVWPHQWV�RI� WKH� WLPH� VHULHV�SURSRVHG� IRU� WKLV�

VWXG\�

7DEOH����5HVXOWV�RI�-RKDQVHQ�FR�LQWHJUDWLRQ�WHVW�IRU�YDULDEOHV�XVHG�LQ�WKH�
WLPH�VHULHV�

Ͳǣܪ ݇݊ܽݎ ൌ ݎ ݏܿ݅ݐݏ݅ݐܽݐܵ ݂ ݄݁ݐ ݐݏ݁ݐ ͳͲΨ ͷΨ ͳΨ

ݎ ൏ൌ ͵ ���� ���� ���� �����

ݎ ൏ൌ ʹ ���� ����� ����� �����

ݎ ൏ൌ ͳ ����� ����� ����� �����

ݎ ൌ Ͳ ����� ����� ����� �����

6RXUFH��DXWKRU¶V�HODERUDWLRQ�IURP�WKH�XVH�RI�5�VRIWZDUH�
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,Q�9$5�PRGHO�� LW� LV� QHFHVVDU\� WR� JXDUDQWHH� WKH� H[LVWHQFH�RI� UHVLGXDO�

QRQ�FRUUHODWLRQ�LQ�WKH�PRGHO��%\�WKH�FRUUHORJUDP RI�WKH�UHVLGXHV�RI�WKH�9$5�

PRGHO�SUHVHQWHG�LQ�ILJXUH����LW�LV�SRVVLEOH�WR�VHH�WKDW�WKHUH�LV�QR�UHVLGXDO�DXWR�

FRUUHODWLRQ�LQ�WKH�VHULHV��:KDW�LV��LQ�IDFW��DUH�RFFDVLRQDO�H[FHSWLRQV��LQ�ZKLFK�

LW� LV� QRW� SRVVLEOH� WR� UHMHFW� WKH� QXOO� K\SRWKHVLV� RI� QRQ�H[LVWHQFH RI� D� VHOI�

FRUUHODWLRQ�RI�WKH�GLVFUHSDQF\��EXW�EHIRUH�IUHTXHQFLHV��ZKLFK�GR�QRW�GHQRWH�

DQ\� SDWWHUQ�� DPLG� WKH� PRQWKO\� SHULRGLFLWLHV� RI� WKH� VHULHV� VWXGLHG�� LW� LV�

XQGHUVWRRG�WKDW�WKH\�DUH�SRVVLEOH�VSXULRXV�FRUUHODWLRQV�LQ�WLPH�VHULHV�RI�WKLV�

QDWXUH�

)LJXUH����&RUUHORJUDP�RI�WKH�UHVLGXHV�RI�WKH�$UY�PRGHO

6RXUFH��DXWKRU¶V�HODERUDWLRQ�IURP�WKH�XVH�RI�5�VRIWZDUH�
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$IWHU� DQDO\]LQJ� WKH� FRUUHORJUDP� RI� WKH� UHVLGXDOV� RI� 9$5� PRGHO��

DFFRUGLQJ�WR�WKH�OLWHUDWXUH��WZR�DGGLWLRQDO�WHVWV�ZHUH�PDGH��LQ�RUGHU�WR�UDWLI\�

WKH�K\SRWKHVLV�RI�QRQ�VHULDO� DXWR�FRUUHODWLRQ�RI� WKH� UHVLGXHV�RI� WKH�PRGHO��

7KHUHE\��LW�ZDV�SHUIRUPHG�WKH�3RUWPDQWHDXÂÂÂ WHVWV�DQG�WKH�/0��� WHVWV�WR�WHVW�

WKH�QXOO�K\SRWKHVLV�RI�QRQ�H[LVWHQFH�RI�VHULDO�DXWR�FRUUHODWLRQ�LQ�WKH�UHVLGXHV�

RI�WKH�RUGHU���PRGHO��7KH WHVW�UHVXOWV�VKRZ�WKDW�WKH�QXOO�K\SRWKHVHV�RI�ERWK�

WHVWV�DUH�UHMHFWHG�LQ����DQG����VLJQLILFDQFH�LQ�WZR�ODJV��UHVSHFWLYHO\�

� $QDO\VLV�DQG�GLVFXVVLRQV

2QFH�WKH�PRGHO�VSHFLILFDWLRQV�ZHUH�PDGH�� WKH�DSSOLFDWLRQ�SURFHGXUHV�ZHUH�

GHYHORSHG�WR�REWDLQ�UREXVW�UHVXOWV��EDVHG�RQ�WKH�SURSRVHG�PHWKRG��7KH�FDXVDO�

UHODWLRQVKLS�EHWZHHQ�WKH�YDULDEOHV�ZDV�DSSOLHG��DGGLQJ�WR�WKLV�WHFKQLTXH��WKH�

UHVXOWV�REWDLQHG�IURP�WKH� LPSXOVH�UHVSRQVH�IXQFWLRQ��,Q�WKH�WDEOH���DUH�WKH�

UHVXOWV� RI� *UDQJHU� FDXVDOLW\� WHVW�� 7KLV� WHVW� VHHNV� WR� YHULI\� D� UHODWLRQVKLS�

EHWZHHQ�WKH�YDULDEOHV��LQ�RUGHU�WR�YHULI\�LI�WKH�ODJJHG�YDOXHV�RI�D�YDULDEOH�KDYH�

DQ\� HIIHFW� LQ� GHWHUPLQLQJ� DQRWKHU� YDULDEOH� LQ� WKH� V\VWHP�� 7KDW� LV�� LI�ܺ௧ିଵ

*UDQJHU�FDXVH� ௧ܻ��7KH�QXOO�K\SRWKHVLVܪ�Ͳǣ ߛ RI�WKH�WHVW�LV�WKDW�ܺ௧ିଵ GRHV�QRW�

*UDQJHU�FDXVH� ௧ܻ��7KXV�� WR� UHMHFWܪ�Ͳǣ ߛ ZLWK� VWDWLVWLFDO� VLJQLILFDQFH��PHDQV�

WKDW� VXFK� ODJV� LQ�RQH� YDULDEOH� DUH� LPSRUWDQW� LQ�SUHGLFWLQJ� DQRWKHU YDULDEOH��

7KXV��ܺ௧ିଵ *UDQJHU�FDXVH� ௧ܻ�

)URP� WKH� UHVXOWV� VKRZQ� LQ� WDEOH� ��� LW� LV� SRVVLEOH� WR� DIILUP� ZLWK�

VLJQLILFDQFH� RI� ��� DQG� ��� WKDW� WKH� LQWHUHVW� UDWH� *UDQJHU�FDXVHV� FUHGLW��

SURGXFWLRQ�DQG�VDOH�RI�YHKLFOHV�LQ�%UD]LO��7KDW�LV��WKH�LQWHUHVW�UDWH�YDULDWLRQ�

LPSDFWV�RQ�FUHGLW��SURGXFWLRQ�DQG�YHKLFOH�VDOHV��DQG�LWV�LPSDFWV�RQ�FUHGLW�DQG�

ÂÂÂ&KL�VTXDUHG� ������GI� ������S�YDOXH� ��������
���&KL�VTXDUHG� ������GI� �����S�YDOXH� �������
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VDOHV�DUH�KLJKHU�WKDQ�WKRVH�LQ�SURGXFWLRQ��,Q�DGGLWLRQ��WKH�OHYHO�RI�VWDWLVWLFDO�

VLJQLILFDQFH�LV�KLJKHU�IRU�WKHVH�WZR�YDULDEOHV��$�VKRFN�LQ�WKH�ODJJHG�YDULDEOH�

LQWHUHVW� UDWH� *UDQJHU�FDXVHV� WKH� FUHGLW� DW� ����� SHUFHQWDJH� SRLQWV�� ZLWK�

VLJQLILFDQFH�RI����LQ�WKH�YDULDEOH�SURGXFWLRQ��WKH�VDPH�VKRFN�LPSDFWV�RQO\�LQ�

�����SHUFHQWDJH�SRLQWV�DQG�WKH�VWDWLVWLFDO�VLJQLILFDQFH� LV�����$V�UHJDUGV�WKH�

VDOH�YDULDEOH��WKH�LPSDFW�LV������SHUFHQWDJH�SRLQWV��JLYHQ�D�VKRFN�LQ�WKH�ODJJHG�

YDULDEOH�RI�WKH�LQWHUHVW�UDWH�

,Q� UHODWLRQ� WR� FUHGLW�� D� VKRFN� LQ� WKH� ODJJHG� YDOXHV� RI� WKLV� YDULDEOH�

*UDQJHU�FDXVH� LQWHUHVW� UDWH� DW� ����� SHUFHQWDJH� SRLQWV�� ZLWK� D� VWDWLVWLFDO�

VLJQLILFDQFH�RI�����,Q�UHODWLRQ�WR�SURGXFWLRQ��LW�LV�UHMHFWHG�WKH�QXOO�K\SRWKHVLV�

WKDW� FUHGLW� *UDQJHU�FDXVHV� WKH� SURGXFWLRQ� RI� YHKLFOHV� XS� WR� ���� RI�

VLJQLILFDQFH��7KDW�LV��D�VKRFN�LQ�WKH�ODJJHG�YDOXHV�RI�WKH�FUHGLW�YDULDEOH�GRHV�

QRW�LPSDFW�WKH�YDOXHV�RI�YHKLFOH�SURGXFWLRQ��5HJDUGLQJ�VDOHV��LW�LV�UHMHFWHG�WKH�

QXOO� K\SRWKHVLV� DW� ���RI� VLJQLILFDQFH� DQG� WKXV�� LW� FDQ�EH� VWDWHG� WKDW� FUHGLW�

*UDQJHU�FDXVHV�VDOH�RI�YHKLFOHV�LQ�WKH�WLPH�VHULHV�VWXGLHG�E\������SHUFHQWDJH�

SRLQWV�

7DEOH����*UDQJHU�&DXVDOLW\�WHVW�IRU�DOO�YDULDEOHV�XVHG�LQ�WKH�PRGHO��LQWHUHVW�

UDWH��FUHGLW��SURGXFWLRQ�DQG�VDOH�

ݐݏ݁ݎ݁ݐ݊ܫ ݁ݐܽݎ ̱ ǡݐ݅݀݁ݎܿ ǡ݊݅ݐܿݑ݀ݎ ݈݁ܽݏ

݄݅ܥ െ ݍݏ ���� ���� ����

݂݀ � � �

Ǥܾݎ �������� ������� �������

ݐ݅݀݁ݎܥ ̱ ݐݏ݁ݎ݁ݐ݊݅ ǡ݁ݐܽݎ ǡ݊݅ݐܿݑ݀ݎ ݈݁ܽݏ

݄݅ܥ െ ݍݏ ���� ���� ����
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݂݀ � � �

Ǥܾݎ ������� ���� �������

݊݅ݐܿݑ݀ݎܲ ̱ ݐݏ݁ݎ݁ݐ݊݅ ǡ݁ݐܽݎ ǡݐ݅݀݁ݎܿ ݈݁ܽݏ

݄݅ܥ െ ݍݏ ���� ���� ����

݂݀ � � �

Ǥܾݎ ���� ������� �������

݈݁ܽݏ ̱ ݐݏ݁ݎ݁ݐ݊݅ ǡ݁ݐܽݎ ǡݐ݅݀݁ݎܿ ݊݅ݐܿݑ݀ݎ

݄݅ܥ െ ݍݏ ���� ���� ����

݂݀ � � �

Ǥܾݎ ������� ������ �������

݂ܵ݅݃݊݅݅ܿܽ݊ܿ݁ǣ ̶ כככ ͲǤͲͲͳ̶Ǣ ̶ ככ ͲǤͲͳǢ ̶ כ ͲǤͷ̶Ǣ ̶Ǥ ̶ͲǤͳǢ ̶ ̶ ͳǤ

6RXUFH��DXWKRU·V�HODERUDWLRQ�IURP�WKH�XVH�RI�5�VRIWZDUH�

:KHQ�WKH�VKRFN�LV�JLYHQ�LQ�WKH�ODJJHG�YDOXHV�RI�WKH�SURGXFWLRQ�YDULDEOH��

WKH� QXOO� K\SRWKHVLV� WKDW� SURGXFWLRQ� *UDQJHU�FDXVHV� LQWHUHVW� LV� QRW� UDWH�

UHMHFWHG��7KDW�LV��WKHUH�LV�QR�FDXVDO�UHODWLRQVKLS��LQ�WKH�*UDQJHU�VHQVH��WKDW�WKH�

SURGXFWLRQ� RI� YHKLFOHV� FDXVHV� WKH� LQWHUHVW� UDWH� WR� EH� DFTXLUHG�� 5HJDUGLQJ�

FUHGLW��WKH�QXOO�K\SRWKHVLV�LV�UHMHFWHG�DW����RI�VLJQLILFDQFH��7KDW�LV��SURGXFWLRQ�

*UDQJHU�FDXVHV� FUHGLW� WR� YHKLFOH� DFTXLVLWLRQ� E\� ����� SHUFHQWDJH� SRLQWV�� ,Q�

DGGLWLRQ�� SURGXFWLRQ�*UDQJHU�FDXVHV� VDOH� DW� ����� SHUFHQWDJH� SRLQWV�� DW� ���

VLJQLILFDQFH��7KXV��SURGXFWLRQ�LPSDFWV�FUHGLW�DQG�VDOHV��EXW�GRHV�QRW�LPSDFW�

WKH�LQWHUHVW�UDWH�RQ�WKH�DFTXLVLWLRQ�RI�YHKLFOHV�LQ�%UD]LO�
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$� VKRFN� LQ� WKH� ODJJHG� YDOXHV� RI� WKH� YDULDEOH� VDOH�� *UDQJHU�FDXVHV�

��ݏݎݑ݆݁݀ܽݔܽݐ ݐ݅݀݁ݎܿ DQG� YHKLFOH� ݊݅ݐܿݑ݀ݎ LQ� %UD]LO� WKURXJKRXW� WKH�

VHULHV�VWXGLHG��)URP�WKH�UHVXOWV��WKH�QXOO�K\SRWKHVLV�LV�UHMHFWHG�DW����DQG�����

VLJQLILFDQFH�IRU�DOO�YDULDEOHV�VWXGLHG��7KDW�LV��WKHVH�ODJV�LQ�WKH�YDULDEOHܽ݀݊݁ݒ�

DUH� LPSRUWDQW� LQ� WKH� IRUHFDVW� RI� ݐݏ݁ݎ݁ݐ݊݅ ݐ݅݀݁ݎܿ��݁ݐܽݎ DQG݊݅ݐܿݑ݀ݎ���

7KXV��RQH�FDQ�HVWDEOLVK�WKDW�D�VKRFN�LQ�WKH�ODJJHG YDOXHV�RI�WKH�YDULDEOHݏ݈݁ܽݏ���

*UDQJHU�FDXVHV� ݐݏ݁ݎ݁ݐ݊݅ ��݁ݐܽݎ DW� ����� SHUFHQWDJH� SRLQWV�� ��ݐ݅݀݁ݎܿ E\� �����

SHUFHQWDJH�SRLQWV��DQG݊݅ݐܿݑ݀ݎ����E\������SHUFHQWDJH�SRLQWV�

5HJDUGLQJ�WKH�LPSXOVH�UHVSRQVH�DQDO\VLV��WKH�LPSXOVH�ZDV JLYHQ�LQ�DOO�

YDULDEOHV��ZLWK� WKH� REMHFWLYH� RI� DQDO\]LQJ� WKH� DQVZHU� LQ� HDFK� RQH� RI� WKHP�

UHSUHVHQWHG� E\� WKH� OHWWHUV� ݅ ൌ ǡݏݎݑ݆ ܥ ൌ ǡݐ݅݀±ݎܿ ܲ ൌ ǡ ݑ݀ݎ ܸ ൌ

�Q�WKH�LQWHUHVW�UDWH�YDULDEOH��LQ�RUGHU�WR�DQDO\]H�LI�WKHUH�DUH�UHVSRQVHV,��ݏܽ݀݊݁ݒ

LQ�WKH�FUHGLW��SURGXFWLRQ�DQG�VDOHV�RI�YHKLFOHV�LQ�WKH�FRXQWU\��,W�LV�VXJJHVWHG�

WKDW�WKH�UHGXFWLRQ�LQ�LQWHUHVW�UDWHV�ERRVWHG�WKH�FUHGLW�PDUNHW�WR�WKH�QDWLRQDO�

FDU�VHFWRU��LQFUHDVLQJ�SURGXFWLRQ�DQG�VDOHV�LQ�WKH�PRQWKV�DIWHU�LWV�UHGXFWLRQ��

՝ ݅ ൌ՛ ǡܥ ՛ ܲǡ ՛ ܸ��ZKHUH�D�UHGXFWLRQ�LQ�LQWHUHVW�UDWHV�LV�VXSSRVHG�WR�LPSDFW�

WKH� LQFUHDVH� LQ� FUHGLW� VXSSO\�� LQFUHDVH� LQ� GRPHVWLF� YHKLFOH� SURGXFWLRQ� DQG�

LQFUHDVH�LQ�GRPHVWLF�VDOHV��7KH�ERRVW�JLYHQ�LQ�WKH�FUHGLW�YDULDEOH�ZDV�DVVXPHG�

WKDW� ՛ ܥ ൌ՝ ݅ǡ ՛ ܲǡ ՛ ܸ WKH� LQFUHDVH� LQ� FUHGLW� LPSDFWV� WKH� UHGXFWLRQ� RI�

LQWHUHVW�UDWHV��WKH�LQFUHDVH�RI�SURGXFWLRQ�DQG�VDOHV�RI�YHKLFOHV��5HJDUGLQJ�WKH�

LPSXOVH�JLYHQ� LQ�SURGXFWLRQ�� LW� LV� VXJJHVWHG� WKDW��՛ ܲ ൌ՛ ܸǡ ՛ ǡܥ ՝ ݅ WKXV��

WKH�LQFUHDVH�LQ�SURGXFWLRQ�LPSDFWV�WKH�LQFUHDVH�LQ�VDOHV��JLYHQ�WKH�LQFUHDVH�LQ�

FUHGLW�DQG�UHGXFWLRQ�LQ�LQWHUHVW�UDWHV��7KHUHIRUH��LI�WKH�LPSXOVH�LV�JLYHQ�LQ�VDOHV�

YDULDEOH�LW�LV�H[SHFWHG�WKDW��՛ ܸ ൌ՛ ǡܥ ՝ ݅ǡ ՛ ܲ DQG�LW�LV�H[SHFWHG�WKDW�VDOHV�

LQFUHDVH ZLOO�UHVSRQG�WR�WKH�FUHGLW�LQFUHDVH��LQWHUHVW�UHGXFWLRQ�DQG�LQFUHDVHG�

SURGXFWLRQ�
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)LJXUH���VKRZV�JUDSKLFDOO\�WKH�UHVXOWV�DSSOLHG�E\�WKH�LPSXOVH�UHVSRQVH�

IXQFWLRQ��,Q�LW��WKH�ILJXUHV�RI�HDFK�RI�WKH�YDULDEOHV�DQG�WKHLU�UHVSRQVHV�WR�WKH�

VKRFNV�DQG�RWKHU�HQGRJHQRXV�YDULDEOHV�RI�WKH�PRGHO�DUH�SORWWHG��:LWK�UHJDUG�

WR�DQ�LPSXOVH�LQ�WKH�݅݊ݐݏ݁ݎ݁ݐ ݁ݐܽݎ YDULDEOH��WKH�UHVSRQVH�RQ�WKHP�WHQGV�WR�

EH�VWDWLRQDU\��EXW�ZLWK�D�VOLJKW�GHFUHDVLQJ�WUHQG�RYHU�WKH�SHULRG��,Q�UHODWLRQ�WR�

���WKH�LQLWLDO�LPSXOVH�LPSOLHV�D�VOLJKW�LQFUHDVH�LQ�WKH�LQLWLDO�PRPHQW��EXWݐ݅݀݁ݎܿ

ZKHQ� DSSURDFKLQJ� ]HUR�� LW� PDLQWDLQV� D� FHUWDLQ� VWDWLRQDULW\�� 5HJDUGLQJ�

��݊݅ݐܿݑ݀ݎ WKH� UHVXOWV� VKRZ� VWDWLRQDU\� WKURXJKRXW� WKH� SHULRG�� ZLWK� QR�

VXEVWDQWLDO�DOWHUDWLRQV� LQ� WKH� UHVSRQVH� WR� WKH� LPSXOVH�DW�DQ\�PRPHQW��:LWK�

UHJDUG�WRݏ݈݁ܽݏ���WKHUH�LV�DQ�LQFUHDVLQJ�UHVSRQVH�LQ�WKH�EHJLQQLQJ�DQG�IROORZV�

D�VWDWLRQDULW\�WUHQG�IURP�WKH��WK�SHULRG�

:KHQ�WKH�LPSXOVH�LV�JLYHQ�LQ�WKH�ODJJHG�YDOXHV�RI�ܿݐ݅݀݁ݎ YDULDEOH��WKH�

UHVSRQVH�LV�LQLWLDOO\�SRVLWLYH�LQ�UHODWLRQ�WR�WKH�݅݊ݐݏ݁ݎ݁ݐ �\��WKHQ�VWDWLRQDU݁ݐܽݎ

RYHU�WLPH��,Q�UHODWLRQ�WR�LWVHOI��ܿݐ݅݀݁ݎ YDULDEOH�SUHVHQWV�D�QHJDWLYH�UHVSRQVH�WR�

WKH�LQLWLDO�LPSXOVH��ZLWK�D�FRQVWDQW�WUHQG�HYHQ�DIWHU�WKH�ILUVW�SHULRG��,Q�UHODWLRQ�

WR� ERWK� ݊݅ݐܿݑ݀ݎ DQG� ��ݏ݈݁ܽݏ WKH� EHKDYLRU� LV� VLPLODU� ZLWK� GHFUHDVLQJ�

UHVSRQVH�LQ�WKH�LQLWLDO�SHULRG�DQG�PDLQWDLQLQJ�FRQVWDQW�DQG�QHJDWLYH�EHKDYLRU�

RYHU�WLPH�
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)LJXUH����LPSXOVH�UHVSRQVH�IXQFWLRQ

6RXUFH��DXWKRU·V�HODERUDWLRQ�IURP�WKH�XVH�RI�5�VRIWZDUH�

5HJDUGLQJ�SURGXFWLRQ��WKH�LPSXOVH�UHVSRQVH�IXQFWLRQ�VKRZV�WKDW�ZKHQ�

WKHUH�LV�D݊݅ݐܿݑ݀ݎ� VKRFN��LW�KDV�D�QHJDWLYH�LPSDFW�RQ�WKH�݅݊ݐݏ݁ݎ݁ݐ ��݁ݐܽݎ

+RZHYHU�� RQ� WKH� ݐ݅݀݁ݎܿ VLGH�� WKH� LQLWLDO� LPSDFW� LV� SRVLWLYH� ZLWK� D� VOLJKW�

UHGXFWLRQ�IURP�WKH�VHFRQG�SHULRG��PDLQWDLQLQJ�D�VOLJKWO\�FRQVWDQW�UHGXFWLRQ�

RYHU�WLPH��EXW�SRVLWLYH�RYHU�WKH�ZKROH�SHULRG��7KH�LPSXOVH�LQ݊݅ݐܿݑ݀ݎ�

RQ�LWVHOI��WKH�DQVZHU�LV�SRVLWLYH��EXW�LQ�D�GHFUHDVLQJ�ZD\��FRQWLQXLQJ�SRVLWLYH�
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WKURXJKRXW�WKH�VHULHV��EXW�ZLWK�GHFUHDVLQJ�WUHQG��+RZHYHU��DV�IDU�DVݏ݈݁ܽݏ� DUH�

FRQFHUQHG��DQ�LPSXOVH�RQ݊݅ݐܿݑ݀ݎ� KDV�LWV� LQLWLDO�UHVSRQVH�WR�D�SRVLWLYH�

DQG� LQFUHDVLQJ�HIIHFW�RQ�VDOHV��GHFUHDVLQJ�IURP�WKH�VHFRQG�SHULRG�RQZDUGV��

EXW�SURYLQJ�WR�EH�SRVLWLYH�WKURXJKRXW�WKH�ZKROH�VHULHV�

:KHQ�D�VKRFN�LV�DSSOLHG�WR݈݁ܽݏ� YDULDEOH��WKHUH�LV�DQ�LQLWLDOO\�LQFUHDVLQJ�

DQG�SRVLWLYH�UHVSRQVH�WR�WKH�݅݊ݐݏ݁ݎ݁ݐ ���DQG�LW�UHPDLQV�UHODWLYHO\�FRQVWDQW݁ݐܽݎ

DQG�SRVLWLYH�WKURXJKRXW�WKH�SHULRG��$V�IDU�DV�ܿݐ݅݀݁ݎ LV�FRQFHUQHG��WKHUH�LV�D�

SRVLWLYH� UHVSRQVH�� LQLWLDOO\��ZLWK� D� IDOO� IROORZHG�E\� D� FRQVWDQW� DQG�QHJDWLYH�

WUHQG�RYHU�WLPH��5HJDUGLQJ݊݅ݐݑ݀ݎ���WKH�DQVZHU�LV�QHJDWLYH�RYHU�WLPH��DV�

LQ� UHODWLRQ� WR� WKH݈݁ܽݏ� LWVHOI�� D� VKRFN�KDV� D� SRVLWLYH� DQG� GHFUHDVLQJ� HIIHFW��

LQLWLDOO\��EXW�ZLWK�D�GURS�DQG�D�QHJDWLYH�DQG�FRQVWDQW�WUHQG�RYHU�WLPH�

7KH� UHVXOWV� VXJJHVW� WKDW�� GHVSLWH� WKH� UHODWLYHO\� VPDOO� QXPEHU� RI�

REVHUYDWLRQV��LW�LV�SRVVLEOH�WR�REVHUYH�LQWHUHVW�HIIHFW�RQ�FUHGLW��SURGXFWLRQ�DQG�

VDOHV�RI�YHKLFOHV�LQ�%UD]LO��DV�ZHOO�DV�DQ�LQWHUDFWLYH�UHODWLRQVKLS�EHWZHHQ�WKH�

YDULDEOHV� VHOHFWHG� LQ� WKLV� VWXG\��7KLV� LPSOLHV� WKDW�� HYHQ�ZLWK� WKH� OLPLWDWLRQV�

SUHVHQWHG�E\� WKH�QXPEHU�RI�REVHUYDWLRQV�� WKH�VWXG\�VKRZV� WKDW� WKHUH� LV�DQ�

LPSRUWDQW�LQWHUDFWLRQ�EHWZHHQ�WKH�YDULDEOHV�WR�H[SODLQ�WKH�QDWLRQDO�FDU�VHFWRU��

ERWK�IURP�WKH�VXSSO\��LQWHUHVW��FUHGLW��DQG�GHPDQG��LQWHUHVW��FUHGLW�DQG�VDOHV��

SHUVSHFWLYH�

� )LQDO�FRQVLGHUDWLRQV

7KH�REMHFWLYH�RI�WKLV�SDSHU�ZDV�WR�DQDO\]H�WKH�LPSDFWV�RI�WKH�LQWHUHVW�UDWH�RQ�

WKH�DFTXLVLWLRQ�RI�FUHGLW�DQG�LWV�LPSDFWV�RQ�SURGXFWLRQ�DQG�VDOH�RI�YHKLFOHV�LQ�

%UD]LO��9HFWRU�$XWRUHJUHVVLRQ PRGHO�² 9$5�ZDV�XVHG�DQG�D�VHW�RI�SUHYLRXV�

WHVWV� ZHUH� DSSOLHG�� 7KH� GDWD� VHULHV� DUH� IURP� WKH� %UD]LOLDQ� &HQWUDO� %DQN�
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�%$&(1�� DQG� WKH� 1DWLRQDO� $VVRFLDWLRQ� RI�0DQXIDFWXUHUV� RI� $XWRPRWLYH�

9HKLFOHV��$1)$9($��

$XJPHQWHG� 'LFKH\�)XOOHU� �$')�� XQLW� URRW� WHVWV� DQG� WKH� (OOLRW��

5RWKHQEHUJ�DQG�6WRFN�WHVW��(56��ZHUH�DSSOLHG�DQG�DW�OHDVW�RQH�XQLW�URRW�ZDV�

IRXQG�LQ�HDFK�VHULHV��7KXV��LW�ZDV�ZRUNHG�ZLWK�WKH�GLIIHUHQFH�GDWD��DQG�VR�WKH�

HUURUV� ZHUH� PDGH� D� ZKLWH� *DXVVLDQ� QRLVH�� 6XEVHTXHQWO\�� WKH� WHVWV� IRU� WKH�

FKRLFH� RI� WKH�9$5�PRGHO� DQG� WKH� FULWHULD� RI�$NDLNH��+DQQDQ�4XLQQ� DQG�

%D\HVLDQ� ,QIRUPDWLRQ�� LGHQWLI\LQJ� D� PRGHO� RI� RUGHU� �� DV� EHLQJ� WKH� PRVW�

SDUVLPRQLRXV�

7KH� UHVXOWV� VKRZ� WKDW� E\� -RKDQVHQ� FR�LQWHJUDWLRQ� WHVW� WKHUH� LV� QR�

LQWHJUDWLRQ� EHWZHHQ� YDULDEOHV� RI� WKH�PRGHO� DQG� LW� LV� SRVVLEOH� WR� XVH� 9$5�

PRGHO�WR�ZRUN�ZLWK�WKH�VHULHV�DOUHDG\�GLVFXVVHG��$IWHU�WKHVH�WHVWV��WKH�FDXVDOLW\�

WHVWV�ZHUH�DSSOLHG�WR�WKH�VHULHV�

7KH�UHVXOWV�VKRZHG�WKDW�LQWHUHVW�*UDQJHU�FDXVHV�FUHGLW��SURGXFWLRQ�DQG�

VDOH� RI� YHKLFOHV�� %HVLGHV�� DOO� YDULDEOHV��ZLWK� UDUH� H[FHSWLRQV��*UDQJHU�FDXVH�

HDFK�RWKHU�� VKRZLQJ�D�FDXVDO� UHODWLRQVKLS�EHWZHHQ� WKHP��ZKLFK� UDWLILHV� WKH�

SXUSRVH�RI�WKH�VWXG\�SUHVHQWHG�KHUH��0RUHRYHU��WKH�LPSXOVH�UHVSRQVH�IXQFWLRQ�

FRUURERUDWHV�WKH�ILQGLQJV�E\�WKH�FDXVDOLW\�WHVW�DQG�LW�LV�SRVVLEOH�WR�DIILUP WKDW�

LQ�DQ�LQLWLDO�PRPHQW��LPSXOVHV�LQ�WKHVH�YDULDEOHV�SUHVHQW�SRVLWLYH�DQVZHUV��IRU�

WKH�PRVW�SDUW��LQ�WKHP�DQG�LQ�WKH�RWKHU�HQGRJHQRXV�YDULDEOHV�RI�WKH�PRGHO�

)URP� 0DUFK� ����� WR� -XQH� ������ LW� ZDV� REVHUYHG� D� VXEVWDQWLDO�

LPSRUWDQFH�RI�WKH�LQWHUHVW�UDWH�RQ�WKH�DFTXLVLWLRQ�RI�PRWRU�YHKLFOHV�LQ�%UD]LO��

RQ� FUHGLW� WR� LWV� DFTXLVLWLRQ� DQG� RQ� SURGXFWLRQ� DQG� VDOHV�� 7KXV�� SROLFLHV�

LQVWLWXWLRQDOL]HG� WR� WKH� FDU� LQGXVWU\� FRXSOHG� ZLWK� LQWHUHVW� UDWHV� RQ� FUHGLW�

DFTXLVLWLRQ�KDYH�SOD\HG�D�VXEVWDQWLDO�UROH�RQ�DIIHFWLQJ�SURGXFWLRQ�DQG�VDOH�RI�
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WKH�DXWRPRELOH�VHFWRU��DQG�LW�LV�SRVVLEOH�WR�DIILUP�UHVXOWV�DOUHDG\�IRXQG�LQ�RWKHU�

VWXGLHV��LQ�ZKLFK�LW�DVVLJQV�D�VXEVWDQWLDO�SRUWLRQ�RI�FUHGLW�WR�WKH�VDOH�RI�YHKLFOHV�

LQ�%UD]LO��DQG�VDOHV�DUH�QRW�PRWLYDWHG�VROHO\�E\�WKH�WD[�UHGXFWLRQ�SROLF\�LQ�WKH�

VHFWRU�

)LQDOO\�� LW� UHPDLQV� KHUH� DV� VXJJHVWLRQV� IRU� IXWXUH� VWXGLHV�� WKH� XVH� RI�

ORQJHU�VHULHV��DQG�RWKHU�PHWKRGV�RI�DQDO\VLV�WR�WHVW�ZKHWKHU�WKHUH�LV�LQGHHG�D�

FDXVDO�UHODWLRQVKLS�EHWZHHQ�WKHVH�YDULDEOHV�DQG�ZKHWKHU�WKHUH�LV�D�ORQJ�WHUP�

WUHQG�UHODWLRQVKLS�EHWZHHQ�WKHP��7KDW�LV��LI�WKHVH�HIIHFWV�DUH�EHKDYLRUDO�LQ�WKH�

VHFWRU� RYHU� WLPH�RU� LI� WKHUH� LV� RQO\� D�PRPHQWDU\� UHODWLRQVKLS� EHWZHHQ� WKH�

YDULDEOHV�

���%LEOLRJUDSKLF�UHIHUHQFHV�

$OYDUHQJD��*�9���$OYHV��3��)���6DQWRV��&��)���GH�1HJUL��)���&DYDOFDQWH� /��5���
SDVVRV��0��&����������3ROtWLFDV�DQWLFtFOLFDV�QD�LQG~VWULD�DXWRPRELOtVWLFD��
XPD�DQiOLVH�GH�FR�LQWHJUDomR�GRV�LPSDFWRV�GD�UHGXomR�GR�,3,�VREUH�DV�
YHQGDV� GH� YHtFXORV�� ,Q�� ���� (QFRQWUR�1DFLRQDO� GH� (FRQRPLD�� ������
$QDLV�����6DOYDGRU�² %$��S�������

$NDLNH��+����������$�1HZ�/RRN�DW�WKH�6WDWLVWLFDO�0RGHO�,GHQWLILFDWLRQ��,(((�
7UDQVDFWLRQV�RQ�$XWRPDWLF�&RQWURO�������������²����������

$WL\DV�� ,��� 'XW]�� 0��� )ULVFKWDN�� &�� �������� )XQGDPHQWDO� LVVXHV� DQG� SROLF\�
DSSURDFKHV� LQ� LQGXVWULDO� UHVWUXFWXULQJ�� 7KH� :RUOG� %DQN�� $SU�� �����
�,QGXVWU\�6HULHV�3DSHU������

%DXPDQQ��5���0RUHLUD��+��&���������2V�LQFHQWLYRV�jV�H[SRUWDo}HV�EUDVLOHLUDV�
GH� SURGXWRV� PDQXIDWXUDGRV� ���������� 3HVTXLVD� H� 3ODQHMDPHQWR�
(FRQ{PLFR��5LR�GH�-DQHLUR��Y�����Q���������

%RQHOOL��5���*XLPDUmHV��(��$� ��������3ROtWLFD�HFRQ{PLFD�H�HVWUDWpJLD�LQGXVWULDO��
SHUVSHFWLYDV��,Q��9HOORVR��-��3��GRV�5���RUJ���$�QRYD�HVWUDWpJLD�LQGXVWULDO��
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R� %UDVLO� H� R� PXQGR� GD� ,,,� 5HYROXomR� ,QGXVWULDO�� 5LR� GH� -DQHLUR�� -��
2O\PSLR�������

%RQHOOL�� 5�� �������� *URZWK� DQG� SURGXFWLYLW\� LQ� %UD]LOLDQ� PDQXIDFWXULQJ�
LQGXVWULHV�� LPSDFWV� RI� WUDGH� RULHQWDWLRQ�� -RXUQDO� RI� 'HYHORSPHQW�
(FRQRPLFV��Y����������

%RQHOOL�� 5���9HLJD�� 3��0��� %ULWR��$�� )��� �������� $V� SROtWLFDV� LQGXVWULDLV� H� GH�
FRPpUFLR�H[WHULRU�QR�%UDVLO��UXPRV�H�LQGHILQLo}HV��7H[WR�SDUD�GLVFXVVmR�
1�������5LR�GH�-DQHLUR��������S������

%RUD��%���/OR\G��3�-���3DQJHVWX��0����������,QGXVWULDO�SROLF\�DQG�WKH�:72��7KH�
:RUOG�(FRQRP\��Y������Q�����S����������

&DUGRVR��'��)���6RXVD��.��%���'RPLQJXHV��(��3����������0HGLGDV�UHFHQWHV�GH�
GHVRQHUDomR� WULEXWiULD� QR� %UDVLO�� XPD� DQiOLVH� GH� HTXLOtEULR� JHUDO�
FRPSXWiYHO��,�(QFRQWUR�GH�(FRQRPLD�$SOLFDGD��$QDLV�����-XL]�GH�)RUD�²
0*��������S��������

&DVWLOKRV�� &�� &�� �������� &RQWUDGLo}HV� H� OLPLWHV� GD� SROtWLFD� LQGXVWULDO� GR�
*RYHUQR�/XOD��,QGLFDGRUHV�(FRQ{PLFRV��)((���3RUWR�$OHJUH��Y������Q��
���S��������

&KDQJ�� +�� -�� �������� .LFNLQJ� DZD\� WKH� ODGGHU�� GHYHORSPHQW� VWUDWHJ\� LQ�
KLVWRULFDO�SHUVSHFWLYH��/RQGUHV��$QWKHP�3UHVV�

'LFNH\�� '�� $��� )XOOHU�� :�� $�� �������� 'LVWULEXWLRQ� RI� WKH� (VWLPDWRUV� IRU�
$XWRUHJUHVVLYH�7LPH�6HULHV�ZLWK�D�8QLW�5RRW��-RXUQDO�RI�WKH�$PHULFDQ�
6WDWLVWLFDO�$VVRFLDWLRQ��YRO������Q�������SS�����²�����������

'LFNH\�� '�� $��� )XOOHU�� :�� $�� �������� 'LVWULEXWLRQ� RI� WKH� (VWLPDWRUV� IRU�
$XWRUHJUHVVLYH�7LPH�6HULHV�ZLWK�D�8QLW�5RRW��(FRQRPHWULFD��YRO������Q��
���SS������������������

(OOLRWW�� *��� 5RWKHQEHUJ�� 7�� -���� 6WRFN� -�� +�� �������� (IILFLHQW� 7HVWV� IRU� DQ�
$XWRUHJUHVVLYH�8QLW�5RRW��(FRQRPHWULFD��������������������

)HUUD]� -��&���.XSIHU��'���+DJXHQDXHU��/�� ��������0DGH� LQ�%UD]LO�² GHVDILRV�
FRPSHWLWLYRV�SDUD�D�LQG~VWULD��5LR�GH�-DQHLUR��&DPSXV�������

)HUUHLUD� )LOKR�� -��%�� 6��� 6DQWRV��&��9��/LPD�� 6��0��3��� �������� 7D[�5HIRUP��
,QFRPH� 'LVWULEXWLRQ� DQG� 3RYHUW\� LQ� %UD]LO�� DQ� DSSOLHG� JHQHUDO�
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HTXLOLEULXP�DQDO\VLV��7KH�,QWHUQDWLRQDO�-RXUQDO�RI�0LFURVLPXODWLRQ��Y�����Q�����
S����������VSULQJ������

)HUUHLUD�� 3�&��� +DPGDQ��*�� �������� 3ROtWLFD� LQGXVWULDO� QR� %UDVLO�� LQHILFD]� H�
UHJUHVVLYD��(FRQ{PLFD��5LR�GH�-DQHLUR��Y�����Q�����������S����������

*DEULHO��/��)���6FKQHLGHU��$��+���6NURERW��)��&��&���6RX]D��0�� ��������8PD�
DQiOLVH�GD�LQG~VWULD�DXWRPRELOtVWLFD�QR�%UDVLO�H�D�GHPDQGD�GH�YHtFXORV�
DXWRPRWRUHV�� DOJXPDV� HYLGrQFLDV� SDUD� R� SHUtRGR� UHFHQWH�� ,Q�� ����
(QFRQWUR�1DFLRQDO�GH�(FRQRPLD��$QDLV�����)R]�GR�,JXDoX�² 35��������
S�������

*RGR\��3��+���*XUJHO��$��&����������2V�,PSDFWRV�GDV�3ROtWLFDV�GH�(VWtPXOR�j�
,QG~VWULD�%UDVLOHLUD������(QFRQWUR�1DFLRQDO�GH�(FRQRPLD��������1DWDO��
S��������

*UDQJHU�� &�� :�� -�� �������� ,QYHVWLJDWLQJ� &DXVDO� 5HODWLRQV� E\� (FRQRPHWULF�
0RGHOV�DQG�&URVV�VSHFWUDO�0HWKRGV��(FRQRPHWULFD��1������Y��������²
����SS��������

*XLPDUmHV��(��$����������([SHULrQFLD�UHFHQWH�GD�SROtWLFD�LQGXVWULDO�QR�%UDVLO��
XPD�DYDOLDomR��7H[WR�SDUD�GLVFXVVmR��1������² ,3($��%UDVtOLD�������S��
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