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$EVWUDFW
&\FOLFDOO\�DGMXVWHG�EXGJHW�GHILFLW��&$%��LV�D�ZLGHO\�FLWHG�DQG�XVHG�FRQFHSW�LQ�WKH�HYDOXDWLRQ
RI�ILVFDO�VLWXDWLRQ��7KH�NH\�LGHD�EHKLQG�LW�LV�WR�VHSDUDWH�WHPSRUDU\�DQG�RU�QRQ�GLVFUHWLRQDU\
HIIHFWV� RQ� EXGJHW� GHILFLW� IURP� WKH� XQGHUO\LQJ� EDODQFH� DQG�RU� HIIHFWV� RI� GLVFUHWLRQDU\
PHDVXUHV� RI� ILVFDO� SROLF\�� 7KH� FRPSXWDWLRQ� RI� &$%� LV� EDVHG� RQ� WKH� LGHQWLILFDWLRQ� RI
SRWHQWLDO� OHYHO� RI� HFRQRPLF� YDULDEOHV�� ,Q� WKLV� SDSHU� ZH� GHPRQVWUDWH�� WKDW� FRPSRVLWLRQ
PDWWHUV�ERWK� LQ� WKH�FDVH�RI� UHDO� DQG�QRPLQDO�YDULDEOHV��%RWK�(XURSHDQ�&RPPLVVLRQ� DQG
(XURSHDQ�&HQWUDO�%DQN�SURSRVH�PHWKRGV�IRU�PHDVXULQJ�&$%��KRZHYHU��WKH\�DUH�QRW�IXOO\
FDSDEOH� RI� VDWLVI\LQJ� DOO� UHTXLUHPHQWV�� %HVLGHV�� UHVXOWV� VKRZ� WKDW� DJJUHJDWHG� DQG
GLVDJJUHJDWHG�DSSURDFKHV�SURYLGH�GLIIHUHQW�HVWLPDWLRQV�IRU�WKH�EHQHILW�RI�WKH�ODWWHU��,Q�WKLV
SDSHU�ZH� SUHVHQW� DQ� DOWHUQDWLYH�PHWKRG��ZKLFK� LV� DEOH� WR� LQFRUSRUDWH� WKH� DGYDQWDJHV� RI
ERWK� DSSURDFKHV�� &RPELQLQJ� RXWSXW� JDS� IURP� SURGXFWLRQ� IXQFWLRQ� DQG� FRQVWUDLQHG
PXOWLYDULDWH� +3� ILOWHU� LQGXFHV� WKHRUHWLFDOO\� PRWLYDWHG� GLVDJJUHJDWHG� DSSURDFK� ZKHUH� ZH
DOVR�H[SORLW� WKH� LPSOLFDWLRQ�RI�SURGXFWLRQ�IXQFWLRQ�SDUDPHWHULVDWLRQ��7DNLQJ� LQWR�DFFRXQW
QRPLQDO� IHDWXUHV�� IRU� H[DPSOH� QRPLQDO� HOHPHQWV� RI� WKH� WD[� FRGH� RU� GHIODWRUV� GLUHFWO\
DIIHFWHG�E\�WKH�JRYHUQPHQW��WKH�PRUH�SUHFLVH�GHILQLWLRQ�RI�GLVFUHWLRQDU\�PHDVXUHV�EHFDPH
DOVR�LPSRUWDQW�

-(/�&ODVVLILFDWLRQ�1XPEHU��+����(��
.H\ZRUGV�� F\FOLFDOO\� DGMXVWHG� EXGJHW� GHILFLW�� SULFH� JDS�� EXVLQHVV� F\FOHV�� FRQVWUDLQHG
PXOWLYDULDWH�+3�ILOWHU
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0HWKRGV�RI�WKH�F\FOLFDOO\�DGMXVWHG�EDODQFH��&$%��VHHN�WR�FDSWXUH�WKH�VLJQLILFDQW�HIIHFWV�RI
WKH�EXVLQHVV�F\FOH�RQ�EXGJHW�UHYHQXHV�DQG�H[SHQGLWXUHV��7HPSRUDU\�LPSURYHPHQWV�LQ�ILVFDO
SRVLWLRQV�GXH�WR�D�VSHHG�XS�LQ�HFRQRPLF�DFWLYLW\�DUH�VHOI�UHYHUVLQJ�DV�DFWLYLW\�VORZV�GRZQ
DQG� VKRXOG� WKHUHIRUH� QRW� EH� VHHQ� DV� DQ� XQGHUO\LQJ� LPSURYHPHQW� LQ� WKH� ILVFDO� VLWXDWLRQ�
&$%V�PD\�DOVR�SURYLGH�VRPH� LQGLFDWLRQ�RI� WKH�GHJUHH�RI�GLVFUHWLRQDU\� ILVFDO�SROLF\�� L�H��D
SDUW�RI� WKH� ILVFDO� LPSXOVH� WKDW� WKH�JRYHUQPHQW� LPSOHPHQWV�RYHU� WKH� DXWRPDWLF� VWDELOLVHUV�
+RZHYHU�WKH�GHPDQG�LPSDFW�RI�DXWRPDWLF�VWDELOLVHUV�LV�QRW�QHFHVVDULO\�GLIIHUHQW�IURP�WKDW
RI�WKH�GLVFUHWLRQDU\�DFWLRQV�
&$%V� DUH� HPSOR\HG� LQ� D� QXPEHU� RI� ZD\V�� 6RPH� DQDO\VWV� XVH� &$%V� IRU� DQDO\VLQJ� ILVFDO
VXVWDLQDELOLW\��UHPRYLQJ�WHPSRUDU\�HIIHFWV�RQ�WKH�EXGJHW��7KH\�DOVR�DVVXPH�WKDW� WKHUH�DUH
QR� H[RJHQRXV� HIIHFWV� RWKHU� WKDQ� F\FOLFDO� RQHV�� DQG� WKDW� WKHUH� DUH� QR� WHPSRUDU\
GLVFUHWLRQDU\�PHDVXUHV�
+RZHYHU� VRPH� VWXGLHV� �H�J��%ODQFKDUG������� HPSKDVLVH� WKDW�&$%V�ZHUH�QRW�GHVLJQHG� WR
DQVZHU�DOO�WKH�TXHVWLRQV��&KDQJHV�LQ�&$%V��RU�LQ�LWV�SULPDU\�YHUVLRQ��DUH�VRPHWLPHV�XVHG
DV�VLPSOH�PHDVXUHV�RI� LPSDFW�RI� WKH� ILVFDO�SROLF\� �(XURSHDQ�&RPPLVVLRQ�������9DQ�GHQ
1RRUG� ������� 2WKHU� VWXGLHV� �&KDON�� ������ DUJXH� WKDW� &$%V� DUH� LQKHUHQWO\� XQDEOH� WR
DSSUR[LPDWH�HYHQ�WKH�LQGLFDWLRQ�RI�WKH�SUHVHQFH�RI�WKH�ILVFDO�LPSXOVH��OHW�DORQH�LWV�VL]H��$W
WKH�VDPH�WLPH��KRZHYHU��WKH\�DUH�PRUH�VXLWDEOH�IRU�PHDVXULQJ�WKH�GHJUHH�RI�ILVFDO�DFWLYLW\�
SURYLGHG�WKDW�HIIHFWV�VXFK�DV�H[FKDQJH�UDWHV��LQIODWLRQ�DQG�LQWHUHVW�UDWHV�KDYH�QR�VLJQLILFDQW
LPSDFWV�RQ� WKH�GHILFLW��6LQFH� WKHVH�DVVXPSWLRQV�DUH�QRW�YHU\� UHDOLVWLF�� DQ�2(&'�ZRUNLQJ
SDSHU��%XWL�DQG�YDQ�GHQ�1RRUG�������UHFRPPHQGV�DGGLWLRQDO�FRUUHFWLRQ�ZLWK�WKH�VR�FDOOHG
LQIODWLRQ�JDS�WR�FDSWXUH�WKH�GLVFUHWLRQDU\�FRPSRQHQW�RI�WKH�EXGJHW�
7KHVH� WKHRUHWLFDO�DSSURDFKHV�FDQ�EH�FRPSDUHG� WR� WKH� UHVXOWV�RI� HPSLULFDO� VWXGLHV� �&KDON�
������ .URJVWUXS�� ������� 7KHLU� UHVXOWV� VXJJHVW� WKDW� WUDGLWLRQDO� ILVFDO� LQGLFDWRUV� VXFK� DV
VWUXFWXUDO� GHILFLWV� RI� WKH� ,0)��2(&'� DQG� (8� DUH� XQDEOH� WR� FDSWXUH� ERWK� WKH� GHPDQG
LPSDFW�DQG�WKH�GHJUHH�RI�GLVFUHWLRQDU\�SROLFLHV� :
7KH�PRVW�REYLRXV� UHDVRQ� IRU� WKHVH� IDLOXUHV� LV� UHODWHG� WR� WKH� DERYH�PHQWLRQHG�GLIILFXOWLHV
ZLWK�WKH�XQGHUO\LQJ�DVVXPSWLRQV��H�J��QR�RWKHU�H[RJHQRXV�HIIHFWV�DQG�WHPSRUDU\�PHDVXUHV��
6RPHWLPHV�WKHVH�SUREOHPV�DUH�DGGUHVVHG�E\�HPSOR\LQJ�F\FOLFDOO\�DGMXVWHG�SULPDU\�EDODQFH
�&$3%�� LQVWHDG� RI� &$%�� ,Q� WKLV� SDSHU� ZH� IRFXV� RQ� WKH� SULPDU\� EDODQFH�� EXW� ZH� DOVR
DGGUHVV�WKLV�SUREOHP�E\�HPSOR\LQJ�D�VLPSOH�SULFH�JDS�
$QRWKHU�OLNHO\�UHDVRQ�LV�WKDW�XQDGMXVWHG�GHILFLW��DE�RYR��FRQWDLQV�RQO\�SDUWLDO� LQIRUPDWLRQ�
IRU� H[DPSOH�� FHUWDLQ� RII�EXGJHW� DFWLYLWLHV� DUH� H[FOXGHG�� WKHUHIRUH�� WKH� ¶WUXH·� VLWXDWLRQ
UHPDLQV�KLGGHQ��:H�SODQ�WR�DGGUHVV�WKLV�TXHVWLRQ�LQ�DQRWKHU�SDSHU ; ��$�IXUWKHU�H[SODQDWLRQ
IRU� WKH� VKRUWFRPLQJV� RI� &$%V� OLHV� LQ� WKH� VSHFLILF�PHWKRGV� RI� F\FOLFDO� DGMXVWPHQWV��2XU
SDSHU�FRQFHQWUDWHV�RQ� WKH�PHWKRGRORJLFDO� LVVXHV�RI�F\FOLFDO�DGMXVWPHQW�� VHHNLQJ� WR� ILQG�D
SURSHU�DOWHUQDWLYH�DSSURDFK�IRU�+XQJDU\�
������������������������������������������������< �.URJVWUXS�UXQV�D�SDQHO�UHJUHVVLRQ�RI�FKDQJHV�LQ�GHPDQG�RQ�WKH�FKDQJH�RI�ILVFDO�LQGLFDWRUV��QDPHO\�WKH
WRWDO�GHILFLW��WKH�VWUXFWXUDO�GHILFLWV��&$%V��RI�WKH�,0)��2(&'�DQG�(8�DQG�WKH�´)LVFDO�,PSXOVH´�LQGLFDWRU�
&KDON�H[DPLQHG�WKH�GHPDQG�VWLPXOXV��VWUXFWXUDO�FRPSRQHQW�DQG�GLVFUHWLRQDU\�RI�WKH�GHILFLW�ERWK�LQ�WKHRU\
DQG� SUDFWLFH��7KLV� VWXG\� IRFXVHV� RQ� WKH� VWUXFWXUDO� GHILFLW� �&$%�� RI� WKH�2(&'� DQG� DQ� LQGLFDWRU� RI� WKH
GHPDQG�LPSDFW�ZHLJKWHG�E\�PXOWLSOLHUV�= �,Q�+XQJDULDQ�VHH�3��.LVV��������
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7KH� IROORZLQJ� VHFWLRQV� H[DPLQH� WKH� F\FOLFDO� SRVLWLRQ� RI� WKH� HFRQRP\� DQG� EXGJHWDU\
VHQVLWLYLW\� WR� WKH� F\FOH�� ILQDOO\� PXOWLSO\LQJ� WKHVH� WZR� IDFWRUV�� ZH� FDOFXODWH� WKH� F\FOLFDO
FRPSRQHQW� RI� WKH� EXGJHW�� � ,Q� HDFK� VHFWLRQ��ZH� SUHVHQW� DQ� DSSOLFDWLRQ� RI� WKH� (XURSHDQ
&RPPLVVLRQ� �(&�� DSSURDFK�� WKHQ�D�FDOFXODWLRQ�XQGHU� WKH�(XURSHDQ�&HQWUDO�%DQN� �(&%�
PHWKRG�DQG��ILQDOO\��D�SURSRVHG�QHZ�DSSURDFK�FDOOHG�WKH�SURGXFWLRQ�IXQFWLRQ�²FRQVWUDLQHG
PXOWLYDULDWH�+3�ILOWHU��3)�&0+3��PHWKRG�
7KH� (&� HPSOR\V� LWV� RZQ� PHWKRG� LQ� PHDVXULQJ� WKH� F\FOLFDO� SRVLWLRQ� RI� HFRQRP\�
1HYHUWKHOHVV�� LW�GHWHUPLQHV�EXGJHWDU\� HODVWLFLWLHV�� DFFHSWLQJ� WKH� V\VWHPDWLF� FDOFXODWLRQV�E\
WKH�2(&'��7KHUHIRUH�� LQ�6HFWLRQ����ZH�WUHDW�(&�DQG�2(&'�DSSURDFKHV�DV�EDVLFDOO\� WKH
VDPH��:H�IDLOHG�WR�UHSURGXFH�WKLV�2(&'�PHWKRG��EXW�ZH�DSSOLHG�WKHLU�FRQFHSWV�DV�FORVHO\
DV�SRVVLEOH��7KH�(&%�DSSURDFK�PHDVXUH�WKH�F\FOLFDO�HIIHFWV�ZLWK�D�GLVDJJUHJDWHG�ZD\��DOVR
GLVWLQJXLVKLQJ�WKH�GLUHFW�HIIHFWV�RI�SXEOLF�VSHQGLQJ�RQ�UHDO�YDULDEOHV��ZDJHV��FRQVXPSWLRQ�
IURP� WKH� HIIHFWV� RI� SULYDWH� GHFLVLRQV��&RQWUDU\� WR� WKH� VWDQGDUGLVHG�PHWKRG�RI� EXGJHWDU\
HODVWLFLWLHV��WKH�(&%�DSSURDFK��ZKLFK�LV�WKH�FRPPRQ�PHWKRG�RI�WKH�(XURSHDQ�6\VWHP�RI
&HQWUDO�%DQNV��(6&%���JUDQWV�PRUH�IOH[LELOLW\�LQ�WDNLQJ�LQWR�DFFRXQW�RI�WKH�VSHFLDO�IHDWXUHV
RI�HDFK�FRXQWU\�
,Q�+XQJDU\�WKH�GLVDJJUHJDWHG�DSSURDFK�KDV�EHHQ�LGHQWLILHG�DV�WKH�PRUH�UHOHYDQW�ZD\�RI�WKH
F\FOLFDO�DGMXVWPHQW��EHFDXVH�WKH�DJJUHJDWH�RXWSXW�JDS�DQG�LWV�FRPSRVLWLRQ�KDYH�EHHQ�UDWKHU
GLIIHUHQW� LQ� WKH�SDVW�IHZ�\HDUV��7KH�VLJQLILFDQWO\�GLIIHUHQW�EXGJHWDU\� LPSOLFDWLRQV�RI� WKHVH
NLQGV� RI� ¶DW\SLFDO·� FLUFXPVWDQFHV� ZHUH� WDNHQ� LQWR� DFFRXQW� LQ� VRPH� DG� KRF� DQDO\VHV
�(XURSHDQ� &RPPLVVLRQ�� ������� DQG� D� IHZ� QHZ� PHWKRGV� ZHUH� LQWURGXFHG� �(XURSHDQ
&HQWUDO� %DQN�� ������ 3�.LVV�� ������� $SSO\LQJ� WKHVH� GLVDJJUHJDWHG� DSSURDFKHV�� ZH� ILQG� D
SRVLWLYH�ILVFDO�F\FOLFDO�FRPSRQHQW�LQ�UHFHQW�\HDUV�LQ�+XQJDU\�LQ�VSLWH�RI�WKH�QHJDWLYH�RXWSXW
JDSV�
7KLV� SDSHU� LV� VWUXFWXUHG� DV� IROORZV�� 6HFWLRQ� ,,� GLVFXVVHV� WKH� F\FOLFDO� SRVLWLRQ� RI� UHDO
HFRQRP\��$IWHU�RXWOLQLQJ�WKH�SURGXFWLRQ�IXQFWLRQ�DSSURDFK�RI�WKH�(XURSHDQ�&RPPLVVLRQ
DQG�WKH�+3�ILOWHUHG�GLVDJJUHJDWHG�PHWKRG�RI�WKH�(XURSHDQ�&HQWUDO�%DQN��ZH�GHYHORS�RXU
DSSURDFK��ZKLFK�FDQ�FRSH�ZLWK� WKH�SUREOHPV�RI� WKH�(&�DQG�(&%�PHWKRGV��&RQFOXGLQJ
WKLV�VHFWLRQ��ZH�LQWURGXFH�D�SULFH�JDS��ZKLFK�LV�FUXFLDO�WR�PHDVXULQJ�WKH�IXOO�HIIHFWV�RQ�WKH
F\FOLFDO�SRVLWLRQ�RI�WKH�EXGJHW�GHILFLW��,Q�6HFWLRQ�,,,��ZH�HVWLPDWH�WKH�F\FOLFDO�HODVWLFLWLHV�RI
EXGJHW�LQFRPHV�DQG�H[SHQGLWXUHV�WR�UHDO�HFRQRPLF�YDULDEOHV��6LPLODUO\�WR�6HFWLRQ�,,��ZH�JR
WKURXJK�(&��(&%�DQG�RXU�DSSURDFKHV��6HFWLRQ�,9�SUHVHQWV�WKH�UHVXOWV�VKRZLQJ�WKH�F\FOLFDO
FRPSRQHQWV�RI�+XQJDULDQ�EXGJHW�GHILFLW��)LQDOO\��6HFWLRQ�9�FRPSULVHV�RXU�FRQFOXVLRQV�
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,,��0HDVXULQJ�WKH�F\FOLFDO�SRVLWLRQ�RI�WKH�HFRQRP\
7KH�F\FOLFDO�SRVLWLRQ�RI�WKH�HFRQRP\�LV�D�FRPPRQO\�FLWHG�DQG�ZLGHO\�XVHG�FRQFHSW�LQ�WKH
HYDOXDWLRQ� RI� FXUUHQW� VWDWHV� RI� DIIDLUV� E\� ERWK� SROLF\�PDNHUV� DQG� DQDO\VWV�� $OWKRXJK� WKH
LQWXLWLYH�FRQFHSW�RI�WKH�F\FOLFDO�SRVLWLRQ�LV�TXLWH�FRPPRQ�DPRQJ�HFRQRPLVWV��WKH�ZD\�LW�LV
PHDVXUHG�SURYLGHV�JURXQG�IRU�GLVFXVVLRQV��7KLV�GLVDJUHHPHQW�LV� LQGXFHG�E\�WKH�QDWXUH�RI
WKH� F\FOLFDO� FRPSRQHQW�� L�H�� WKDW� LW� LV� XQREVHUYDEOH�� DQG� WKXV� FDQQRW� EH� PHDVXUHG
VWDWLVWLFDOO\�
7KHUH�DUH�VHYHUDO�HFRQRPHWULF�ZD\V�WR�KDQGOH�WKLV�SUREOHP��DQG�SUDFWLFDOO\�DOO�RI�WKHP�KDYH
EHHQ�WHVWHG�DV�SRVVLEOH�FDQGLGDWHV�IRU�PHDVXULQJ�WUHQGV�DQG�F\FOLFDO�SRVLWLRQV��'XH�WR�WKH
ODUJH�QXPEHU�RI�DSSURDFKHV��ZH�IRFXV�RXU�H[DPLQDWLRQ�RQO\�RQ�WKH�PHWKRGV�SURSRVHG�E\
WKH� (XURSHDQ� &RPPLVVLRQ� �(&�� DQG� WKH� (XURSHDQ� &HQWUDO� %DQN� �(&%��� )LQDOO\�� ZH
GHYHORS� RXU� DSSURDFK� EDVHG� RQ� WKH� OHVVRQV� WKDW� FDQ� EH� GUDZQ� IURP� WKH� (&� DQG� (&%
PHWKRGV�

,,�����7KH�(XURSHDQ�&RPPLVVLRQ�DSSURDFK
7KH�NH\�LGHD�RI�HDFK�DSSURDFK�LV�WR�GHWHUPLQH�WKH�SRWHQWLDO�OHYHO�RI�UHODWHG�YDULDEOHV��7KH
(&�DSSURDFK� IRFXVHV�RQ� WKH� DJJUHJDWH� RXWSXW� JDS�� DQG� GHULYHV� LWV� HIIHFW� RQ� WKH� EXGJHW�
'HQLV� DW� DO� ������� GHVFULEH� WKH� &REE�'RXJODV� SURGXFWLRQ� IXQFWLRQ� XVLQJ� QHXWUDO
WHFKQRORJLFDO�SURJUHVV�DV�WKH�VWDQGDUG�ZD\�WR�HVWLPDWH�SRWHQWLDO�RXWSXW�

� >> ?= @AAAA ./7)3< ���

ZKHUH� <�� /�� .� DQG� 7)3� GHQRWH� RXWSXW�� ODERXU� LQSXW�� FDSLWDO� VWRFN� DQG� WRWDO� IDFWRU
SURGXFWLYLW\�UHVSHFWLYHO\��,QVWHDG�RI�HVWLPDWLQJ�ODERXU��a��DQG�FDSLWDO����a��VKDUHV�WKH�(&
VXJJHVWV� XVLQJ� QDWLRQDO� DFFRXQWV� WR� FDOLEUDWH� WKHP�� )LQDOO\��7)3� LV� GHILQHG� DV� WKH� 6RORZ
UHVLGXDO�
1H[W� VWHS� LV� WR� FRPSXWH�1$,58� �WKH� QRQ�DFFHOHUDWLQJ� LQIODWLRQ� UDWH� RI� XQHPSOR\PHQW��
ZKLFK�LV�QHHGHG�IRU�GHULYLQJ�SRWHQWLDO�ODERXU�IRUFH��6LQFH�1$,58�LV�DOVR�DQ�XQREVHUYDEOH
YDULDEOH��'HQLV�DW�DO��������UHFRPPHQGV�WKH�IROORZLQJ�VWDWH�VSDFH�PRGHO�
6LJQDO�HTXDWLRQV�

BBB 8&878 += ���

CCCCC X8&;Z +++=D �� ÇD E
F
G GHGHX I eq ���

ZKHUH�8��87���8&��DZ��DQG�;�GHQRWH�XQHPSOR\PHQW�UDWH��WUHQG�XQHPSOR\PHQW��1$,58
RU�1$:58���XQHPSOR\PHQW�JDS��ZDJH�LQIODWLRQ�DQG�RWKHU�H[RJHQRXV�YDULDEOHV�
6WDWH�HTXDWLRQV�

JJJJ Y8&8&8& ++= KK LLMM ff ���

NNNN ]8787 ++= OQPh ���
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8QHPSOR\PHQW� JDS� VKRXOG� EH� VWDWLRQDU\�� WKXV� �UV <+ff UHVWULFWLRQ� VKRXOG� EH� IXOILOOHG�
7KH� WUHQG� XQHPSOR\PHQW� UDWH� LV� PRGHOOHG� DV� D� UDQGRP� ZDON� ZLWK� GULIW�� ZKLOH� WKH� GULIW
IROORZV�D�UDQGRP�ZDON�
7KH�ILQDO�VWHSV� LQ�GHULYLQJ�SRWHQWLDO�RXWSXW�DUH� WR�����VXEWUDFW� WUHQG�XQHPSOR\PHQW� IURP
ODERXU�IRUFH�WR�REWDLQ�SRWHQWLDO�HPSOR\PHQW������DSSO\�+3�ILOWHU�WR�WKH�7)3�DQG�VXEVWLWXWH
WKHP�LQWR�WKH�SURGXFWLRQ�IXQFWLRQ�

[ ] WW X-= Y��� ZZZ[1\ZZ ./)877)3<3 ���

DQG�WKH�RXWSXW�JDS�LV�FRPSXWHG�LQ�WKH�XVXDO�ZD\� CCC <3<2* �= �
8QIRUWXQDWHO\�WKH�DIRUHPHQWLRQHG�PHWKRG�KDV�VHYHUDO�GUDZEDFNV�LQ�WKH�FDVH�RI�+XQJDU\�
)LUVWO\��ODERXU�VKDUH�KDV�EHHQ�FKDQJLQJ�VLQFH�WKH�EHJLQQLQJ�RI�WUDQVLWLRQ��&DSLWDO�VKDUH�URVH
IURP� ���� WR� ���� GXULQJ� WKH� ��·V� DQG� KDV� GHFOLQHG� LQ� UHFHQW� \HDUV�� 7R� RYHUFRPH� WKLV
SKHQRPHQRQ��ZH�XVHG� WKH� ¶DYHUDJH·� VKDUH� IRU� WKHVH�SHULRGV��ZKLFK�QXPHULFDOO\� FRLQFLGHV
ZLWK�WKH�(&�VXJJHVWLRQ��QDPHO\�D�ZDJH�VKDUH�RI�����DQG�FDSLWDO�VKDUH�RI������'XH�WR�WKLV
SKHQRPHQRQ��ZH�VXJJHVW�DQ�DOWHUQDWLYH�DSSURDFK��ZKLFK�FDQ�KDQGOH�WKH�WLPH�YDU\LQJ�ZDJH
VKDUH�ZLWKRXW�DOWHULQJ�WKH�SURGXFWLRQ�IXQFWLRQ�IRUP�
6HFRQGO\��WKH�XQHPSOR\PHQW�UDWH�VKRZHG�DQ�H[WUHPH�SDWWHUQ�LQ�WKH���·V��,Q�WKH�HDUO\�\HDUV
RI� WUDQVLWLRQ�� WKH�UDWH�RI�XQHPSOR\PHQW� MXPSHG�WR������DQG� WKHQ�GHFUHDVHG�JUDGXDOO\� WR
���E\� ������$V� D� UHVXOW�� WKH� XQHPSOR\PHQW� UDWH� VKRZV� D� QHJDWLYH�VORSH� OLQHDU� WUHQG� LQ
+XQJDU\�� 2ZLQJ� WR� WKLV� SKHQRPHQRQ� LQ� PDFURHFRQRPLF� WLPH� VHULHV�� ZH� KDYH� WR� XVH� D
VLPSOH�+3�ILOWHU�ZLWKRXW�DQ\�HFRQRPLF�PHDQLQJ�RI�WKH�UHVXOWDQW�XQHPSOR\PHQW�JDS�
2EWDLQLQJ�D�RXWSXW�JDS� �VHH�)LJXUH��D�� DQG� LGHQWLI\LQJ� WKH�F\FOLFDO�SRVLWLRQ�RI� WKH�ZKROH
HFRQRP\�� WKH� (&� DSSURDFK� DSSOLHV� HODVWLFLWLHV� WR� FRPSXWH� WKH� F\FOLFDO� SRVLWLRQ� RI� WKH
UHOHYDQW�*'3�FRPSRQHQWV��VXFK�DV�SULYDWH�ZDJHV��FRQVXPSWLRQ�DQG�FRUSRUDWH�SURILW�HWF�
7KHVH� F\FOLFDO� SRVLWLRQV� DUH�GHULYHG�E\� HVWLPDWLQJ� WKH�FR�PRYHPHQW�EHWZHHQ�RXWSXW� DQG
FRUUHVSRQGLQJ�YDULDEOHV�

)LJXUH���6WUXFWXUH�RI�WKH�(&�DSSURDFK
&\FOLFDO�SRVLWLRQ�RI� 6HQVLWLYLW\�RI�ILVFDO�LQFRPHV�DQG�H[SHQGLWXUHV
UHDO�HFRQRP\

'LUHFW�WD[�RQ�KRXVHKROGV

6RFLDO�VHFXULW\�FRQWULEXWLRQ

2XWSXW�JDS 8QHPSOR\PHQW�EHQHILW

,QGLUHFW�WD[HV

'LUHFW�WD[�RQ�FRUSRUDWHV
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$QRWKHU�SUREOHP�FRPHV�IURP�WKH�GHILQLWLRQ�RI�WKH�HODVWLFLW\�RI�WKH�UHDO�HFRQRPLF�YDULDEOH�
$V�KDV�EHHQ�PHQWLRQHG��WKH�(&�DSSURDFK�SLFNV�XS�WKH�HODVWLFLWLHV�RI�HVWLPDWHG�HTXDWLRQV��,W
VHHPV�XQDPELJXRXV��KRZHYHU��WKDW�WKHUH�DUH�WKUHH�PDLQ�SUREOHPV�
-� )LUVWO\�� HVWLPDWLQJ� FHUWDLQ� HODVWLFLWLHV� GRHV� QRW� WDNH� LQWR� DFFRXQW� DQG� H[SORLW� WKH

FRQVHTXHQFHV�RI�FKRRVLQJ�WKH�SURGXFWLRQ�IRUP��QDPHO\�WKDW�WKH�VXP�RI�WKH�ODERXU�DQG
FDSLWDO� LQFRPH� JDS�� ZHLJKHG� E\� ODERXU� DQG� FDSLWDO� VKDUHV�� VKRXOG� EH� HTXDO� WR� WKH
DJJUHJDWHG�RXWSXW�JDS�

-� 6HFRQGO\��WKH�VKRUW�WLPH�DGMXVWPHQW�FDQ�EH�FRQIXVHG�ZLWK�WKH�ORQJ�WLPH�DGMXVWPHQW�WR
RXWSXW�HYHQ�LQ�FDVHV�ZKHUH�WKH�HVWLPDWLRQ�RI�HODVWLFLWLHV�GRHV�PDNH�VHQVH��IRU�LQVWDQFH
LQ�WKH�FDVH�RI�FRQVXPSWLRQ�HODVWLFLW\�WR�ZDJHV��&RUUHFW�HVWLPDWHV�DOORZ�IRU�D�ORQJ�WLPH
HTXLOLEULXP�ZLWK�VKRUW�WLPH�G\QDPLFV�DQG�DSSO\�HUURU�FRUUHFWLRQ�PRGHO��KRZHYHU��WKHUH
LV� QR� ZD\� WR� ILQG� D� SDUDPHWHU� LQ� HTXDWLRQ�� ZKLFK� PHDVXUHV� WKH� HODVWLFLW\�� ,I� RQH
FRQVLGHUV�WKH�ORQJ�WLPH�SDUDPHWHU�WKHQ�RQH�DVVXPHV�LQILQLWH�VSHHG�DGMXVWPHQW��7R�UHDG
LW�LQ�DQRWKHU�ZD\�� LW�VKRXOG�EH�DVVXPHG�WKDW�WKHUH� LV�QR�HIIHFW�RI�WKH�SUHYLRXV�JDS�RQ
WKH�UHFHQW�SRVLWLRQ�RI�RWKHU�YDULDEOHV��%ULHIO\��D�ORQJ�ODVWLQJ�QHJDWLYH�RXWSXW�JDS�KDV�WKH
VDPH� HIIHFW� RQ� ZDJHV� DQG� FRQVXPSWLRQ� DV� GRHV� D� RQH�\HDU�ORQJ� QHJDWLYH� JDS� WKDW
IROORZV�D�SRVLWLYH�RQH��,QWXLWLYHO\��ZH�FDQ�DOVR�UXOH�RXW�WKDW�FXUUHQW�VWDWH�YDULDEOHV�DUH
LQGHSHQGHQW�RI�SUHYLRXV�SRVLWLRQV�

-� $OWKRXJK� HVWLPDWLRQ� RQ� DQQXDO� GDWD� FDQ� UHGXFH� WKLV� HIIHFW� WR� VRPH� H[WHQW�� D� VHFRQG
SUREOHP�DULVHV� LQ�DFFHVVLRQ�FRXQWULHV��1DPHO\� WKDW�DQQXDO� WLPH�VHULHV�DUH�TXLWH� VKRUW�
DQG�WKH�RQO\�ZD\�WR�REWDLQ�HFRQRPHWULFDOO\�DFFHSWDEOH�UHVXOWV�LV�WR�XVH�TXDUWHUO\�GDWD��,Q
WKLV� FDVH� WKH� DERYH�PHQWLRQHG� SUREOHP� FURSV� XS�PRUH� VHULRXVO\� VLQFH� WKH� VSHHG� RI
DGMXVWPHQW�LV�VORZHU�KHUH�WKDQ�LQ�WKH�FDVH�RI�WKH�DQQXDO�GDWD�

7KH�ORQJ�UXQ�HODVWLFLWLHV�RI�+XQJDULDQ�HFRQRP\�DUH�GLVSOD\HG�LQ�7DEOH�����6HFWLRQ�9,,�������
+RZHYHU�� LQ�RUGHU� WR� DYRLG� WKH� ODFN�RI� FRQVLVWHQF\� DQG� WKH�DVVXPSWLRQ�RI� LQILQLWH�VSHHG
DGMXVWPHQW�RU�¶VWDWLF·�DSSURDFK��ZH�GHYHORS�DQ�DOWHUQDWLYH�IUDPHZRUN�

,,�����7KH�(XURSHDQ�&HQWUDO�%DQN�DSSURDFK
7KH� (XURSHDQ� &HQWUDO� %DQN� FRQWHVWV� WKH� F\FOLFDO� SRVLWLRQ� PHDVXUH� RI� WKH� (XURSHDQ
&RPPLVVLRQ��%RLMH��������DUJXHV�WKDW��DV�D�UHVXOW�RI�WKH�(&�DSSURDFK��WKH�DJJUHJDWH�RXWSXW
JDS�KLGHV�WKH�XQGHUO\LQJ�SURFHVV��:KLOH�WKH�VDPH�RXWSXW�JDS�FDQ�EH�PDGH�XS�IURP�YDULRXV
FRPSRQHQWV��WKLV�JDS�PD\�KDYH�GLIIHUHQW�HIIHFWV�RQ�WKH�HFRQRP\�DQG�WKH�EXGJHW�
7DEOH���GLVSOD\V�D� ILFWLYH�H[DPSOH�KRZ�GLIIHUHQW�XQGHUO\LQJ�HFRQRPLHV�FRXOG�SURYLGH� WKH
VDPH�DJJUHJDWH�RXWSXW�JDS��:KLOH�WKH�ILUVW�HFRQRP\�LV�KLW�E\�D�IRUHLJQ�GHPDQG�VKRFN��L�H�
QHJDWLYH� H[SRUW� JDS�� WKH� VHFRQG� HFRQRP\� IDFHV� D� QHJDWLYH� FRQVXPSWLRQ� VKRFN�� 6LQFH
H[SRUW�KDV�D�VPDOOHU�GLUHFW�HIIHFW�RQ�EXGJHW�SRVLWLRQ�WKDQ�FRQVXPSWLRQ�GRHV�� WKH�F\FOLFDO
HIIHFW�RQ�WKH�EXGJHW�LV�VPDOOHU�LQ�WKH�ILUVW�HFRQRP\��+RZHYHU��WKH�(&�DSSURDFK�FDOFXODWHV
H[DFWO\�WKH�VDPH�HIIHFW�EDVHG�RQ�DQ�LGHQWLFDO�DJJUHJDWHG�RXWSXW�JDS��7KLV�SKHQRPHQRQ�PD\
H[SODLQ� &URQLQ� DQG�0F&R\·V� UHVXOWV� �������� 7KH\� IRXQG� WKDW� WKH� FRQVWDQW� HODVWLFLWLHV� RI
EXGJHWDU\�UHYHQXH�DQG�VSHQGLQJ�RQ�RXWSXW�ZHUH�QRW�SODXVLEOH��+RZHYHU��WKHVH�UHVXOWV�PD\
EH� DWWULEXWHG� WR� WKH� DERYH�PHQWLRQHG� IDFW�� (YHQ� LI� HODVWLFLWLHV� RQ� GLVDJJUHJDWHG� JDSV� DUH
VWDEOH��HODVWLFLW\�RQ�WKH�DJJUHJDWH�GLIIHUV�LI�WKH�VKDUHV�RI�GLVVDJUHJDWHG�JDSV�DUH�QRW�FRQVWDQW�
ZKLFK�DUH�OLNHO\�WR�KROG�WUXH�IRU�DOO�FRXQWULHV�



�

7DEOH����'LVWRUWLRQ�DWWULEXWDEOH�WR�WKH�XVH�RI�WKH�DJJUHJDWH�RXWSXW�JDS�²�DQ�LOOXVWUDWLRQ
)RUHLJQ�GHPDQG�VKRFN 'RPHVWLF��SULYDWH

FRQVXPSWLRQ��VKRFN
*'3
 ���� ����
([SRUW ���� ����
3ULYDWH�LQYHVWPHQW ���� ���
3ULYDWH�FRQVXPSWLRQ ��� ����
(IIHFW�RQ�EXGJHW����RI�*'3�


%XGJHW�GHILFLW ��� ���
%XGJHW�H[SHQGLWXUH ��� ���
%XGJHW�LQFRPH ���� ����
3XEOLF�GHEW ��� ���

6RXUFH�� (XURSHDQ� &RPPLVVLRQ� HVWLPDWLRQ� RQ� (XUR� DUHD�� 
� 3HUFHQWDJH� GLIIHUHQFH� IURP� WKH
EDVHOLQH��

�3HUFHQWDJH�SRLQW�GLIIHUHQFH�

%DVHG� RQ� WKH� IRUHJRLQJ�� WKH� (&%� SURSRVHV� D� GLVDJJUHJDWHG� PHWKRG�� %RXWKHYLOODLQ� HW� DO
������� HVWLPDWH� QXPHURXV� JDSV�� VXFK� DV� SULYDWH� ZDJHV�� HPSOR\PHQW�� FRQVXPSWLRQ�
FRUSRUDWH�SURILW�DQG�WKH�XQHPSOR\PHQW�JDSV��XVLQJ�+RGULFN�3UHVFRWW�ILOWHU�

)LJXUH���6WUXFWXUH�RI�(&%�DSSURDFK

&\FOLFDO�SRVLWLRQ�RI 6HQVLWLYLW\�RI�ILVFDO�LQFRPHV�DQG�H[SHQGLWXUHV
UHDO�HFRQRP\

3HQVLRQ

3ULYDWH�ZDJHV 'LUHFW�WD[�RQ�KRXVHKROGV

6RFLDO�VHFXULW\�FRQWULEXWLRQ

(PSOR\PHQW 8QHPSOR\PHQW�EHQHILW

3ULYDWH�FRQVXPSWLRQ ,QGLUHFW�WD[HV�RQ�KRXVHKROGV
�FRQVXPSWLRQ

3URILW 'LUHFW�WD[�RQ�FRUSRUDWHV

*'3 2WKHU�PDMRU�LQGLUHFW�WD[HV

$OWKRXJK�WKLV�PHWKRG�KHOSV�WR�LGHQWLI\�WKH�YDULRXV�F\FOLFDO�SRVLWLRQV�RI�UHOHYDQW�HFRQRPLF
IDFWRUV��DQG�LV�H[WUHPHO\�HDV\�WR�DGDSW��WKHUH�DUH�VRPH�SUREOHPV�ZHDNHQLQJ�LWV�DFFHSWDELOLW\�
7KH�PRVW� WULYLDO� RQH� LV� WKDW� XVLQJ� RQO\� RQH� XQLYDULDWH�PHWKRG�PD\� UHVXOW� LQ� DQ� H[WUHPH
VROXWLRQ� WKDW� FDQQRW� EH� UHYHDOHG�� VLQFH� WKHUH� LV� QR� FRQWURO� PHWKRG� XQGHUSLQQLQJ� LW�
0RUHRYHU��'DUYDV� DQG� 9DGDV� ������� SURYH� WKDW� EHWWHU� UHVXOWV� FDQ� EH� DFKLHYHG� E\� XVLQJ
VHYHUDO�PHWKRGV��)URP�WKH�SRLQW�RI�YLHZ�RI�SROLF\�PDNLQJ��WKH�VWDELOLW\�RI�WKH�RXWSXW�JDS
HVWLPDWLRQ� LV� FUXFLDO��0HWKRGV��ZKLFK� SURYLGH� H[WHQVLYH� UHYLVLRQ� LQ� WKH� HVWLPDWHG� RXWSXW
JDS��FDQQRW�EH�XVHG�LQ�SROLF\�GHFLVLRQ�PDNLQJ��VLQFH�WKH\�PD\�IUHTXHQWO\�UHQGHU�SUHYLRXV
GHFLVLRQV� LQDGHTXDWH��8VLQJ�D�UHYLVLRQ�EDVHG�ZHLJKWLQJ�VFKHPH��'DUYDV�DQG�9DGDV� ������
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IRXQG�WKDW�D�PXOWLSOH�PHWKRG�DSSURDFK�SURYLGHV�PRUH�VWDEOH�RXWSXW�JDS�HVWLPDWLRQ� WKDQ
WKH�DGRSWLRQ�RI�D�VLQJOH�PHWKRG�
7KH�PRVW� LPSRUWDQW� DQG� UHOHYDQW�REMHFWLRQ� WR�+3� ILOWHULQJ� LV� WKDW� WKHUH� LV� QR� WKHRUHWLFDO
UHODWLRQVKLS� DPRQJ� YDULDEOHV�� %RXWKHYLOODLQ� HW� DO� ������� DQG�0RKU� ������� DUJXH� WKDW� WKH
OLQHDU� QDWXUH� RI� WKH� +3� ILOWHU� HQVXUHV� WKHRUHWLFDO� FRQVLVWHQF\� DPRQJ� YDULDEOHV�� DV� WKH
ZHLJKWHG�VXP�RI�GLVDJJUHJDWHG�+3�ILOWHUHG�JDSV�HTXDOV�WR�WKH�DJJUHJDWH�JDS��(YHQ�WKRXJK
WKH�+3�ILOWHU�LV�OLQHDU��WKLV�FKDUDFWHULVWLF�FDQQRW�EH�H[SORLWHG�LQ�WKH�ILHOG�RI�HFRQRPLF�WLPH
VHULHV�VLQFH�HFRQRPLF�WLPH�VHULHV�VKRXOG�EH�ORJ�WUDQVIRUPHG�LQ�WKH�+3�ILOWHU��6HFWLRQ�9,,���
VXEVWDQWLDWHV�WKLV�VWDWHPHQW���DQG�DV�D�FRQVHTXHQFH��DJJUHJDWLRQ�FRQVWUDLQW�LV�QRW�VDWLVILHG�
7R�SURYH� WKLV��ZH�EUHDN�GRZQ� WKH�RXWSXW� LQWR� ODERXU� LQFRPH�DQG�SURILW�� XVLQJ�ZDJH� �a�
DQG�SURILW�VKDUHV����a���)LJXUH���DQG�)LJXUH���VKRZ�WKH�+3�ILOWHUHG�DJJUHJDWHG�RXWSXW�JDS
DQG�ZHLJKWHG�ODERXU�LQFRPH�DQG�SURILW�JDSV�IRU�+XQJDU\�DQG�VRPH�GHYHORSHG�FRXQWULHV�
&RQWUDU\�WR�SUREOHPV�RI�+3�ILOWHU�DSSURDFK�ZH�GR�DJUHH�WKDW�DJJUHJDWH�RXWSXW�JDS�FRXOG
KLGH�UHOHYDQW�XQGHUO\LQJ�SURFHVVHV��)LJXUH���D��DQG��H��GLVSOD\�RXWSXW�DQG�FRQVXPSWLRQ�JDS
HVWLPDWHV�� ZKLFK� XVH� WKH�(&·V� SURGXFWLRQ� IXQFWLRQ� DSSURDFK�� WKH�+3� ILOWHU� DQG� WKH� 3)�
&0+3�DSSURDFK���VHH�EHORZ���,W�LV�HDV\�WR�UHDOLVH�WKDW�ZKLOH�DJJUHJDWH�RXWSXW�JDS�VKRZV�D
QHJDWLYH� F\FOLFDO� HIIHFW� RQ� WKH� EXGJHW� EDODQFH�� WKH� SULYDWH� FRQVXPSWLRQ� H[SHQGLWXUH
FRQWULEXWHV�WR�LW�LQ�D�SRVLWLYH�PDQQHU�
7R�FRQFOXGH��ZH�DOVR�DUJXH�IRU�WKH�LPSRUWDQFH�RI�WKH�GLVDJJUHJDWHG�DSSURDFK��KRZHYHU��ZH
LQVLVW� RQ� WKH� H[LVWHQFH� RI� D� WKHRUHWLFDO� UHODWLRQVKLS� DPRQJ� F\FOLFDO� FRPSRQHQWV� DQG� WKH
VDWLVILHG�DJJUHJDWLRQ�FRQVWUDLQW�

,,�����7KH� SURGXFWLRQ� IXQFWLRQ� DQG� WKH� FRQVWUDLQHG� PXOWLYDULDWH� +3�� ILOWHU� �3)�
&0+3�
,Q�WKLV�SDUW�ZH�HVWDEOLVK�DQ�HDVLO\�WUDFWDEOH�PHWKRG��ZKLFK�FDQ�KDQGOH�WKH�DERYH�PHQWLRQHG
SUREOHPV��%ULHIO\��ZH�SURSRVH�WKH�XVDJH�RI�SURGXFWLRQ�IXQFWLRQ�VLQFH�LW�LV�EDVHG�RQ�EURDGHU
LQIRUPDWLRQ�FRQWHQW�DQG�IDFWRUV��ZKLFK�GHILQH�WKH�DJJUHJDWH�JDS��FDQ�EH�LGHQWLILHG��'XH�WR
WKH�IDFW�WKDW�ODERXU�DQG�FDSLWDO�VKDUHV�ZHUH�QRW�FRQVWDQW�LQ�+XQJDU\�ZH�WDNH�LQWR�DFFRXQW
WKH�WLPH�YDU\LQJ�ODERXU�DQG�FDSLWDO�VKDUHV��0RUHRYHU��WKHVH�VKDUHV�VKRXOG�EH�DSSOLHG�ZKHQ
WKH� DJJUHJDWH�RXWSXW�JDS� LV� GHFRPSRVHG� LQWR� LWV� FRPSRQHQWV��$QRWKHU� DGYDQWDJH�RI�RXU
PHWKRG�LV�WKDW�DJJUHJDWLRQ�FRQVWUDLQW��L�H��DJJUHJDWH�RXWSXW�JDS�HTXDOV�WKH�ZHLJKWHG�VXP�RI
GLVDJJUHJDWH�JDSV��LV�QRW�RQO\�IXOO\�VDWLVILHG�EXW�DOVR�LW�LV�VHW�E\�XVLQJ�WKH�ODERXU�DQG�FDSLWDO
VKDUHV�
$OWKRXJK�WKH�DERYH�PHQWLRQHG�FULWHULD�FRXOG�LGHQWLI\�WKH�ODERXU�FRPSHQVDWLRQ�DQG�SURILW
LQFRPH�JDSV�RQH�RU�PRUH�UHDO�YDULDEOH�DQG�WKHLU�F\FOLFDO�FRPSRQHQWV�VKRXOG�EH�GHWHUPLQHG�
,Q� RUGHU� WR� DFKLHYH� WKLV� ZH� LQFRUSRUDWH� EHKDYLRXUDO� HTXDWLRQ� WR� GHULYH� WKH� QHFHVVDU\
F\FOLFDO� FRPSRQHQW�� ZKLFK� LV� QRW� GHWHUPLQHG� E\� WKH� SDUDPHWHUV� RI� SURGXFWLRQ� IXQFWLRQ�
)LQDOO\��RXU�DSSURDFK�DOORZV�G\QDPLF�DGMXVWPHQW�LQVWHDG�RI�VWDWLF�FRPSXWDWLRQ�
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)LJXUH���7KH�EDVLF�VWUXFWXUH�RI�WKH�RXU�DOWHUQDWLYH�DSSURDFK
�����������������������&\FOLFDO�SRVLWLRQ�RI�UHDO�HFRQRP\ 6HQVLWLYLW\�RI�ILVFDO�LQFRPHV�DQG�H[SHQGLWXUHV

3ULYDWH�FRQVXPSWLRQ ,QGLUHFW�WD[HV�RQ�KRXVHKROGV
�FRQVXPSWLRQ

6RFLDO�VHFXULW\�FRQWULEXWLRQ

*'3 :DJHV 3HQVLRQ

'LUHFW�WD[�RQ�KRXVHKROGV

3URILW 'LUHFW�WD[�RQ�FRUSRUDWHV

2WKHU�PDMRU�LQGLUHFW�WD[HV

6LPLODUO\� WR� (&� DSSURDFK�� ZH� XVH� WKH� &REE�'RXJODV� SURGXFWLRQ� DV� WKH� LPSRUWDQW
WKHRUHWLFDOO\� PRWLYDWHG� SDUW� RI� PHDVXULQJ� F\FOLFDO� SRVLWLRQ�� KRZHYHU�� ZH� DVVXPH� ODERXU�
DXJPHQWHG� WHFKQRORJLFDO� SURJUHVV� UDWKHU� WKDQ� QHXWUDO� WHFKQRORJLFDO� SURJUHVV�� WKH� IRUPHU
EHLQJ�D�PRUH�DFFHSWDEOH�DVVXPSWLRQ�IRU�+XQJDU\

��� /7)3.I6< ¢¢= ���
ZKHUH�6�LV�D�VLPSOH�VFDOLQJ�IDFWRU�QRZ��$QRWKHU�GHYLDWLRQ�IURP�WKH�(&�DSSURDFK�LV�WKDW�ZH
´HVWLPDWHµ�7)3�ZLWK�D�VLPSOH�DFFRXQWLQJ�IUDPHZRUN�LQVWHDG�RI�HVWLPDWLQJ�6RORZ�UHVLGXDO�
$V�D�UHVXOW��7)3�JURZWK�FDQ�EH�H[SUHVVHG�LQ�WKH�IROORZLQJ�ZD\ ] �

( )( ) ^^^^^^^ ON\WIS aaa D-D--D=D ��� ���
$IWHU�KDYLQJ�7)3�JURZWK�ZH�FDOFXODWH�WKH�OHYHO�RI�7)3�DQG�HVWLPDWH�WKH�VFDOLQJ�IDFWRU�6��%\
QRZ�SRWHQWLDO�RXWSXW�DQG�RXWSXW�JDS�FDQ�EH�FRPSXWHG�WKH�QRUPDO�ZD\��VHH�)LJXUH���D���
6LPLODU�WR�WKH�OHYHOV�RI�LQFRPHV��WKH�SDUDPHWHUV�RI�WKH�SURGXFWLRQ�IXQFWLRQ�DOVR�LGHQWLI\�WKH
UHODWLRQV�DPRQJ�RXWSXW�JDS� �� _\\ - ��ZDJH� �� `ZVZV - �DQG�FDSLWDO�LQFRPH� �� app - �JDSV�
7KH�DJJUHJDWH�RXWSXW�JDS�HTXDOV� WKH�ZHLJKWHG�VXP�RI� ODERXU� DQG�FDSLWDO� LQFRPHV��ZKHUH
ZHLJKWV� DUH� ZDJH� �a�� DQG� FDSLWDO� VKDUHV� ���a��� $V� D� FRQVHTXHQFH�� RXWSXW� JDS� FDQ� EH
GHFRPSRVHG�WKH�IROORZLQJ�ZD\�

������� bbb cccccccc ZVZV\\ ppaa --+-=- ����

ZKHUH� YDULDEOHV� ZLWK� VXSHUVFULSW� VWDUV� GHQRWH� WKH� SRWHQWLDO� RU� WUHQG� YDOXHV� RI� WKH
FRUUHVSRQGLQJ�YDULDEOHV��1RWH� WKDW� DQ\�RXWSXW� JDS� �� _\\ - � FDQ� EH� XVHG� LQ� RXU�PHWKRG
LUUHVSHFWLYHO\�RI�ZKHWKHU� LW�FRPHV� IURP�D�SURGXFWLRQ� IXQFWLRQ�RU� DQ\�RWKHU�PHWKRG��)RU
WKH� VDNH� RI� NHHSLQJ� RXU� DSSURDFK� FORVH� WR� WKH� RIILFLDO� PHWKRG� ZH� XVHG� &REE�'RXJODV
SURGXFWLRQ�IXQFWLRQ�

������������������������������������������������d �6HFWLRQ�9,,����VKRZV�WKH�GHULYDWLRQ�RI�WKLV�IRUPXOD�
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,Q�RUGHU�WR�LQFRUSRUDWH�WKHRUHWLFDO�EDVLV�LQWR�WKH�DQDO\VLV��DQG�NHHS�RXU�DSSURDFK�WUDFWDEOH
DQG� HDVLO\� UHSURGXFLEOH� ZH� GHYHORS� DQ� DOWHUQDWLYH� IUDPHZRUN�� ([WHQGLQJ� WKH� LGHDV� RI
/D[WRQ� DQG� 7HWORZ� �������� %XWOHU� ������� DQG� $PDQW� DQG� YDQ� 1RUGHQ� ������� ZLWK
DJJUHJDWLRQ�FRQVWUDLQW��ZH�DSSO\�PXOWLYDULDWH�+3�ILOWHU��,QFOXGLQJ�EHKDYLRXU�HTXDWLRQV�LV�D
VROXWLRQ�WR�ERWK�WKH�(&�DSSURDFK�� L�H�� LW� LQFRUSRUDWHV� WKHRUHWLFDO�PHDQLQJV��DQG�WKH�(&%
DSSURDFK�VLQFH�LW�DOORZV�GLIIHUHQW�GLVDJJUHJDWHG�JDSV�

( ) eeeeee ZVFHZVFHFH eqqrrqq +D+D++++=D fff ghg
ijg(ikig(ikig ����

ZKHUH�FH�GHQRWHV�SULYDWH�FRQVXPSWLRQ�H[SHQGLWXUH�DQG�VXSHUVFULSW�VWDUV�FRQWLQXH�WR�GHQRWH
WKH� SRWHQWLDO� RI� FRUUHVSRQGLQJ� YDULDEOHV�� 2EYLRXVO\�� VHYHUDO� PRUH� EHKDYLRXUDO� HTXDWLRQV
FDQ�EH�LQFOXGHG��+RZHYHU��GXH�WR�WKH�IDFW�WKDW�����WKH�ODERXU�FRPSHQVDWLRQ�JDS�GHWHUPLQHV
WKH�GLUHFW�WD[�RQ�KRXVHKROGV��VRFLDO�VHFXULW\�FRQWULEXWLRQV�DQG�SHQVLRQV������WKH�SURILW�JDS
GHWHUPLQHV�GLUHFW�WD[�RQ�FRUSRUDWLRQV��WKHUH�DUH�WZR�SRWHQWLDO�EXGJHWDU\�HOHPHQWV�OHIW��2QH
LV�WKH�XQHPSOR\PHQW�EHQHILW��WKH�RWKHU�LV�LQGLUHFW�WD[HV�RQ�KRXVHKROG�FRQVXPSWLRQ�
$V�IDU�DV�WKH�XQHPSOR\PHQW�EHQHILW�LV�FRQFHUQHG��IRUWXQDWHO\��H[FOXGLQJ�WKLV�HOHPHQW�LV�RI
QR� FRQVHTXHQFH�� IRU� XQHPSOR\PHQW� EHQHILW� LQ� +XQJDU\� DFFRXQWV� IRU� RQO\� D� VPDOO
SHUFHQWDJH� RI� *'3�� FRPSDUHG� WR� WKH� RWKHU� LWHPV l �� )XUWKHUPRUH�� XQHPSOR\PHQW� LQ
+XQJDU\��DV�DUJXHG�HDUOLHU��LV�HIIHFWHG�E\�VHYHUDO�WUDQVLWLRQ�VKRFNV��WKXV�WKHUH�KDV�EHHQ�QR
DGHTXDWH�PHDVXUHPHQW�RI�1$,58�
6LQFH� LQGLUHFW� WD[� RQ� KRXVHKROGV� LV� VXEVWDQWLDO�� ZH� LQFRUSRUDWH� D� FRQVXPSWLRQ� IXQFWLRQ�
ZKLFK� HQVXUHV� WKDW� WKH� SRWHQWLDO� YDOXHV� RI� ZDJHV� DQG� FRQVXPSWLRQ� DUH� FRPSXWHG� RQ
WKHRUHWLFDO� JURXQG�� 6LQFH� WKH� SRWHQWLDO� YDOXH� RI� WKH� ZDJH� VKDUH� LV� DOVR� FRQVWUDLQHG� E\
HTXDWLRQ�� ����� WKH� HQWLUH� V\VWHP� LV� LQIOXHQFHG� E\� D� WKHRUHWLFDO� HTXDWLRQ�� )LQDOO\�� WKH
PXOWLYDULDWH�+3�ILOWHU�LGHQWLILHV�WKH�WUHQG�YDOXHV�RI�YDULDEOHV�
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,Q� RUGHU� WR� PDNH� WKH� FRPSXWDWLRQ� PRUH� FRPSDFW�� ZH� HPEHG� HTXDWLRQ� ����� LQWR
PLQLPLVDWLRQ�SUREOHP�
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������������������������������������������������� �7KH�UDWLR�RI�LQGLUHFW�WD[HV�RQ�FRQVXPSWLRQ��VRFLDO�VHFXULW\�FRQWULEXWLRQV��GLUHFW�WD[�RQ�KRXVHKROGV��GLUHFW
WD[�RQ�FRUSRUDWLRQV�DQG�XQHPSOR\PHQW�EHQHILW�WR�*'3�DUH������������������DQG������UHVSHFWLYHO\�
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7KH� VROXWLRQ� WR� SUREOHP� ����� ZLWK� FRQVWUDLQW� GHVFULEHG� LQ� HTXDWLRQ� ����� SURYLGHV� WKH
SRWHQWLDO� YDOXHV� RI� YDULDEOHV� DQG� WKH� JDSV � �� %DVHG� RQ� 7DEOH� ��� WKHUH� LV� QR� VLJQLILFDQW
GLIIHUHQFH� EHWZHHQ� WKH� HVWLPDWHG� DQG� FRPSXWHG� SDUDPHWHUV� RI� HTXDWLRQ� ������ WKXV� RXU
SURSRVHG�PHWKRG�\LHOGV�DQ�DFFHSWDEOH�UHVXOW�IRU�WKH�EHKDYLRXU�HTXDWLRQ�

7DEOH���7KH�HVWLPDWHG�DQG�FRPSXWHG�SDUDPHWHUV�RI�WKH�EHKDYLRXUDO�HTXDWLRQ
3DUDPHWHUV (VWLPDWLRQ � 3)�&0+3 :DOG�WHVW�S�YDOXH �������� qq =Ö

q � ������ ������ �����
q � ����� ����� �����
q � ����� ����� �����

1RZ�ZH�FDQ�FRPSDUH�WKH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI� WKH�WKUHH�PHWKRGV��7KH�PRUH
WKHRUHWLFDO�EDVLV�RI�WKH�RXWSXW�JDS�FRPSXWDWLRQ�LV�XQGRXEWHG�LQ�WKH�(&�DSSURDFK��7KDW�LV
LQGHHG� ZK\� ZH� LQVLVW� RQ� LQFRUSRUDWLQJ� WKH� SURGXFWLRQ� IXQFWLRQ�GULYHQ� RXWSXW� JDS�
1HYHUWKHOHVV�� WKH� (&� DSSURDFK� GRHV� QRW� H[SORLW� WKH� LQIRUPDWLRQ� FRQWHQW� RI� ZDJH� DQG
FDSLWDO�VKDUHV��ZKLFK�LV�XVHG�LQ�HVWLPDWLQJ�WKH�SURGXFWLRQ�IXQFWLRQ��0RUHRYHU��LW� LV�XQDEOH
WR�FRSH�ZLWK�WKH�YDULRXV�F\FOLFDO�EDFNJURXQGV�RI�WKH�VDPH�DJJUHJDWHG�RXWSXW�JDS��7KH�(&%
DSSURDFK�KDQGOHV�WKH�ODWWHU��KRZHYHU��LW�LV�XQDEOH�WR�HPEHG�WKHRUHWLFDO�XQGHUSLQQLQJV�DQG
VDWLVI\� WKH� DJJUHJDWLRQ� FRQVWUDLQW�� 7KH� LPSRUWDQFH� RI� GLVDJJUHJDWLRQ� UHFRJQLVHG�� RXU
PHWKRG�FDQ�SURYLGH�GLVDJJUHJDWHG�JDSV�� LW� LV�EDVHG�RQ�WKHRUHWLFDOO\�PRWLYDWHG�RXWSXW�JDS
DQG�LW�IXOILOV�WKH�DJJUHJDWLRQ�UHTXLUHPHQW�

,,�����,QWURGXFLQJ�SULFHV
+LWKHUWR�ZH�KDYH�XVHG�YDULDEOHV� LQ�UHDO� WHUPV��KRZHYHU��RQ�WKH�RQH�KDQG��ERWK� WD[�EDVHV
DQG� WD[� UHYHQXHV� DUH� LQ� QRPLQDO� WHUPV� LQ� UHDOLW\�� $V� D� UHVXOW�� UHDO� DQG� QRPLQDO� F\FOLFDO
SRVLWLRQV�PD\�KDYH�GLIIHUHQW�VLJQV��7KHUHIRUH�� LW�VHHPV�QHFHVVDU\�WR�LQWURGXFH�SULFHV��WKDW
LV��WR�XVH�QRPLQDO�YDULDEOHV�
$OWKRXJK�WKHUH�DUH�VHYHUDO�SURSRVHG�PHWKRGV�WR�FDSWXUH�WUHQG�RU�SRWHQWLDO�SULFH�OHYHO�WKH
FRQFHSW� RI� SRWHQWLDO� SULFH� OHYHO� LV� PRUH� GXELRXV�� )RU� LQVWDQFH�� %XWL� DQG� 1RRUG� ������
VXJJHVWHG�GHULYLQJ�WKH�WUHQG�SULFH�OHYHO�IURP�WKH�LQIODWLRQ�WDUJHW�RI� WKH�(&%��$SSDUHQWO\�
WKH�(&%� LQIODWLRQ� WDUJHW� UDWH� FDQQRW� EH� DSSOLHG� WR�+XQJDU\� LQ� WKH�����V� �WKH�01%�KDV
IROORZHG� LQIODWLRQ� WDUJHWLQJ� VLQFH��������)XUWKHUPRUH�� WKH�SULFH� OHYHO��ZKLFK� LV� FRQVLVWHQW
������������������������������������������������� �6LQFH�QXPHULFDO�RSWLPLVDWLRQ�LV�VHQVLWLYH�WR�LQLWLDO�YDOXHV��ZH�FKRVH�UHDVRQDEOH�YDOXHV��QDPHO\�q �  �����
q � �  ���� DQG� q � �  ����� 7KH� LQLWLDO� OHYHOV� RI� SRWHQWLDO�WUHQG� YDULDEOHV� ZHUH� WKH� RULJLQDO� OHYHOV� RI� WKH
FRUUHVSRQGLQJ�FRXQWHUSDUWV�� �)RU� WKH�VDNH�RI�FRPSDULVRQ��ZH�DOVR�HVWLPDWH�HTXDWLRQ� �����E\� WKH� WZR�VWHS�(QJHO�*UDQJHU�PHWKRG� LQ
V\VWHP��VHH�6HFWLRQ�9,,���������7KH�:DOG�WHVW�r �  ��LQGLFDWHV� �S�YDOXH� ������ WKDW� ORQJ�UXQ�KRPRJHQHLW\
FDQ�EH�PDLQWDLQHG�� WKXV�ZH� UHVWULFWHG� ORQJ� UXQ�ZDJH� SDUDPHWHUV� WR� ��� DQG� HVWLPDWHG� RQO\� WKH� ORQJ� UXQ
FRQVXPSWLRQ�ZDJH�UDWLR��)LQDOO\��ZH�SXW�LW�LQWR�D�VKRUW�UXQ�HTXDWLRQ��VHH�HTXDWLRQ��������7KH�FRQVWDQW�LQ
WKH�VKRUW�UXQ�HTXDWLRQ�VKRXOG�QRW�EH�VLJQLILFDQW�LI�WKH�ORQJ�UXQ�HTXDWLRQ�LV�HVWLPDWHG�FRUUHFWO\��$V�UHVXOWV
XQGHUSLQ�RXU�H[SHFWDWLRQ��ZH�GR�QRW�LQFOXGH�VKRUW�UXQ�FRQVWDQW�LQ�PXOWLYDULDWH�+3�ILOWHU�� �7KH�:DOG�WHVW�LV�FDUULHG�RXW�E\�WHVWLQJ�ZKHWKHU�WKH�HVWLPDWHG�SDUDPHWHUV�LQ�HTXDWLRQ������GLIIHU�IURP�WKH
VROXWLRQ�WR�WKH�PLQLPLVDWLRQ�SUREOHP�
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ZLWK� QRUPDO� FDSDFLW\� XWLOLVDWLRQ�� VKRXOG� EH� GHULYHG� IURP� VWUXFWXUDO� PRGHO�� ZKHUH� UHDO
HFRQRP\�DQG�QRPLQDO�SURFHVVHV�DUH�PRGHOOHG�VLPXOWDQHRXVO\�
7KHUH� ZHUH� DOVR� SURSRVDOV� WR� FDOFXODWH� WUHQG� LQIODWLRQ� XVLQJ� VLPSOH� VWDWLVWLFDO� PHWKRGV
�'HQPDUN� LQ� WKH�DQQH[�RI�%RXWKHYLOODLQ�HW� DO� ��������3�.LVV� ���������7KH�HVWLPDWLRQV� IRU
'HQPDUN�ZHUH�EDVHG�RQ�+3�ILOWHU��7KH\�IRXQG�WKDW�SULFH�JDSV�DUH�FORVHU�WR�]HUR�WKDQ�UHDO
JDSV��EXW�WKH�SULFH�HIIHFW� LV�QRW�]HUR��7KHLU�WHQWDWLYH�FDOFXODWLRQV�VKRZ�WKDW�WKH�FKDQJH�LQ
WKH�'DQLVK�SULFH�JDS�IURP������WR������FRXOG�OLIW�WKH�F\FOLFDO�FRPSRQHQW�E\�����SHU�FHQW
RI� *'3�� 7KHVH� SULFH� GHYHORSPHQWV� DIIHFWHG� QRW� RQO\� WKH� DFWXDO� LQIODWLRQ� EXW� DOVR� WKH
FRPSRVLWLRQ�RI�WKH�GLIIHUHQW�GHIODWRUV��7KLV� ODWWHU�HIIHFW�EHFDPH� LPSRUWDQW� LQ� WKH�FDVH�RI
WKH�UHDO�WR�QRPLQDO�WUDQVIRUPDWLRQ��EHFDXVH�GHIODWRUV�KDYH�VLPLODU�FRPSRVLWLRQ�HIIHFW�WKDW
ZH�VKRZHG�LQ�WKH�FDVH�RI�UHDO�YDULDEOHV�
,Q� WKLV� SDSHU� ZH� FDSWXUH� WKH� DERYH�PHQWLRQHG� FRPSRVLWLRQ� HIIHFW� E\� WKH� GLIIHUHQFH
EHWZHHQ�FRQVXPHU�SULFH�LQGH[��&3,��DQG�*'3�GHIODWRU��,Q�RUGHU�WR�XQGHUVWDQG�WKH�EDVLF
LGHD�RI�RXU�PHWKRG� LW� VKRXOG�EH�QRWHG� WKDW� UHDO�YDULDEOHV� DUH� ILUVW�GHIODWHG��KRZHYHU�� WKH
FRUUHVSRQGLQJ�GHIODWRUV�GLIIHU�YDULDEOH�E\�YDULDEOH��)RU�LQVWDQFH��FRUSRUDWH�SURILW�LV�XVXDOO\
GHIODWHG�E\�*'3�GHIODWRU�ZKLOH�SULYDWH�ZDJHV�DQG�FRQVXPSWLRQ�DUH�GHIODWHG�E\�FRQVXPHU
SULFH� LQGH[�� 6LQFH�EXGJHW�GHILFLW� LV� FRPSDUHG� WR�*'3�� WKH�*'3�GHIODWRU� LV� WKH� UHOHYDQW
GHIODWRU�
7R�PDNH�LW�FOHDUHU�VXSSRVH�WKDW�UHDO�FRQVXPSWLRQ�JDS�GHWHUPLQHV�WKH�UHDO�F\FOLFDO�SRVLWLRQ
RI�LQGLUHFW�WD[HV��1RPLQDO�FRQVXPSWLRQ�LV�REWDLQHG�E\�PXOWLSO\LQJ�UHDO�FRQVXPSWLRQ�ZLWK
FRQVXPHU� SULFH� LQGH[�ZKLOH� LQGLUHFW� WD[HV� DUH�PXOWLSOLHG� E\�*'3� GHIODWRU�� ,I� FRQVXPHU
SULFH�LQGH[�LV�KLJKHU�WKDQ�*'3�GHIODWRU�WKHQ�QRPLQDO�LQGLUHFW�WD[HV�DUH�KLJKHU�WKDQ�LWV�UHDO
FRXQWHUSDUW�LQGXFHV�
)RU�LQVWDQFH��FRQVLGHU�WKH�+XQJDULDQ�HFRQRP\�LQ�WKH�PLG���·V��'XH�WR�WKH�KLJK� LQIODWLRQ
UDWH� DQG� ILVFDO� WLJKWHQLW\�� WKH� FRQVXPSWLRQ� JDS� ZDV� QHJDWLYH� LQ� UHDO� WHUPV�� ZKLOH� WKH
FRQVXPHU�SULFH�LQGH[�ZDV�KLJKHU�WKDQ�*'3�GHIODWRU��VHH�7DEOH�����$V�D�UHVXOW��GHVSLWH�WKH
QHJDWLYH� FRQVXPSWLRQ� JDS�� WKH� QRPLQDO� F\FOLFDO� SRVLWLRQ� RI� EXGJHW� UHYHQXHV� ZDV� PRUH
IDYRXUDEOH�
7R�PDNH� WKH�DERYH�PHQWLRQHG�PRUH�H[SOLFLW��FRQVLGHU� ( )����� %$6(%8' = �ZKHUH�%8'�
%$6(��5�DQG�a�GHQRWH� L � � �EXGJHWDU\�UHYHQXH�RU�H[SHQGLWXUH�� LWV�FRUUHVSRQGLQJ�EDVH��H�J�
SHUVRQDO� LQFRPH� WD[� DQG� ZDJHV��� YDULDEOHV� LQ� UHDO� WHUP� DQG� WKH� HODVWLFLW\� RI� EXGJHWDU\
UHYHQXH�RU�H[SHQGLWXUH�WR�LWV�EDVH�UHVSHFWLYHO\��$VVXPH�WKDW�FDVH�ZKHUH�WKH�EDVH�LV�GHIODWHG
E\�FRQVXPHU�SULFH�LQGH[��,W�LV�REYLRXV

( ) �Q Q¡
¢�£  �Q Q¡¤¥¢�£  ¤¥ 3

33%$6(3%8' ¦= ����
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ZKHUH� ÂQÃQÄÅÆ¾Ç�Ã SSS 
a-= �� (TXDWLRQ� ����� UHYHDOV� WKDW� WKH� GLIIHUHQFH� EHWZHHQ� *'3
GHIODWRU�DQG�FRQVXPHU�SULFH�LQGH[�PXOWLSOLHG�E\�WKH�EXGJHWDU\�HODVWLFLW\�KDV�WR�EH�XVHG�VR
WKDW�ZH�REWDLQ�WKH�HIIHFW�RI�GLIIHUHQW�GHIODWRUV�
)LQDOO\�� WKRVH� EXGJHWDU\� FRPSRQHQWV�� ZKLFK� DUH� LQIOXHQFHG� E\� WKLV� JDS�� VKRXOG� EH
LGHQWLILHG�� 2EYLRXVO\�� WKH\� DUH� WKRVH�� ZKLFK� DUH� GHWHUPLQHG� E\� SULYDWH� ZDJHV� DQG
FRQVXPSWLRQ��QDPHO\��GLUHFW�WD[HV�RQ�KRXVHKROGV��SHQVLRQ��VRFLDO�VHFXULW\�FRQWULEXWLRQ�DQG
LQGLUHFW�WD[HV�RQ�KRXVHKROGV·�FRQVXPSWLRQ��6LPLODU�WR�WKH�F\FOLFDO�SRVLWLRQ�RI�UHDO�HFRQRP\
DQG�EXGJHW�GHILFLW��WKH�ZKROH�SULFH�JDS�HIIHFW�LV�WKH�ZHLJKWHG�DYHUDJH�RI�LQGLYLGXDO�HOHPHQWV
GHIODWHG�E\�FRQVXPHU�SULFH�LQGH[�
7KH�SULFH�HIIHFW�GHILQHG�DV�ZH�GLG�DERYH�FDQ�SDUWLDOO\� FDSWXUH� WKH�HIIHFWV�RI� WZR� IDFWRUV�
)LUVW��IOXFWXDWLRQV�LQ�&3,�ZLWK�D�F\FOLFDO�QDWXUH�FDQ�EH�UHYHDOHG��6HFRQG��IOXFWXDWLRQV�FDXVHG
E\� GLVFUHWLRQDU\� PHDVXUHV� FDQ� DOVR� LGHQWLILHG�� IRU� H[DPSOH� FKDQJHV� LQ� LQGLUHFW� WD[HV�
DGPLQLVWHUHG�SULFHV�RU�LQ�IL[HG�H[FKDQJH�UDWHV��,Q�VRPH�FDVH�WKH\�FDQ�KDYH�DQ�HIIHFW�RI�UHDO
YDULDEOHV� LQ� WKH� VKRUW�WHUP�� DQG� D� JRRG� H[DPSOH� IRU� WKDW� LV� WKH� ILVFDO� FRQVROLGDWLRQ� LQ
+XQJDU\� LQ� ������ ZKHQ� VXUSULVH� LQIODWLRQ� ZDV� DFKLHYHG� E\� GHYDOXDWLRQ� DQG� LQFUHDVH� LQ
LPSRUW�GXWLHV�RQ�FRQVXPHU�JRRGV��7KLV�KDG�DQ�LPPHGLDWH�HIIHFW�RQ�UHDO�YDULDEOHV�EHFDXVH
QRPLQDO�ZDJHV�ZHUH�QRW�DGMXVWHG�LQ�WKH�SULYDWH�DQG�SXEOLF�VHFWRU�
2I�FRXUVH��WKH�HIIHFWV�RI�WKHVH�NLQG�RI�GLVFUHWLRQDU\�PHDVXUHV�ZRXOG�EHWWHU�WR�EH�HVWLPDWHG
GLUHFWO\�� &RQVWUXFWLQJ� SULFH� JDSV� DV� D� GLIIHUHQFH� EHWZHHQ� &3,� DQG� *'3� GHIODWRU� FDQ
UHPRYH�RQO\�D�SDUW�RI�WKHVH�HIIHFWV��EHFDXVH�WKLV�JDSV�RQO\�VLPSO\�VPRRWK�WKH�IOXFWXDWLRQV
LQ�&3,�VLQFH�WKDW�LV�UHIOHFWHG�LQ�WKH�IOXFWXDWLRQV�LQ�*'3�GHIODWRU�DW�WKH�VDPH�WLPH��DOWKRXJK
ZLWK�D�VPDOOHU�PDJQLWXGH�
$QRWKHU�SRWHQWLDO�SUREOHP�RI�GHILQLQJ�SULFH�JDSV�DV�D�GLIIHUHQFH�EHWZHHQ�&3,�DQG�*'3
GHIODWRU� FRPHV� IURP� WKH� GLVFUHWLRQDU\� PHDVXUHV� UHIOHFWHG� LQ� WKH� GHIODWRUV� RI� WKH
JRYHUQPHQW� FRQVXPSWLRQ� DQG� WKH� KRXVHKROG� FRQVXPSWLRQ� LQ� NLQG� �KHDOWK�FDUH� DQG
HGXFDWLRQ��� ([WUDRUGLQDU\� LQFUHDVHV� RI� SXEOLF� ZDJH� ELOO È � ZHUH� UHIOHFWHG� LQ� WKH� DERYH�
PHQWLRQHG�GHIODWRUV��DQG�DW�WKH�VDPH�WLPH�*'3�GHIODWRU��WRR��,Q�RUGHU�WR�ILOWHU�RXW�WKHVH
GLVWRUWLRQV�ZH�H[FOXGH�WKHVH�H[WUDRUGLQDU\�HIIHFWV�WKH�VR�FDOOHG�´FRUUHFWHG�*'3�GHIODWRUµ�

7DEOH���7KH�FRPSRVLWLRQ�HIIHFW�RI�SULFHV��\HDU�RQ�\HDU�LQGLFHV�
*'3�GHIODWRU &RUUHFWHG�*'3

GHIODWRU &3, 3ULFH�HIIHFW É
���� ���� ���� ���� ���
���� ���� ���� ���� ���
���� ���� ���� ���� ���
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�6HH�WKH�DERYH�GLVFXVVLRQ�DQG�HTXDWLRQ�������
������������������������������������������������Ê �:DJH�RI�SXEOLF�VHUYDQWV�LQFUHDVHG�VKDUSO\�LQ������DQG������ZKLOH�SXEOLF�VHFWRU�HPSOR\PHQW�LQFUHDVHG
LQ������DQG������LQ�+XQJDU\�
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%DVHG� RQ� WKH� DERYH� HTXDWLRQ� DQG� 7DEOH� ��� ZH� XVH� UHDO� YDULDEOHV� WR� LGHQWLI\� WKH� F\FOLFDO
SRVLWLRQ�DQG�H[SORLW�WKH�DGGLWLYH�SURSHUW\�RI�WKH�SULFH�HIIHFW�ZKHQ�FDOFXODWLQJ�WKH�IXOO�HIIHFW
RQ�WKH�EXGJHW�SRVLWLRQ�

,,,��&\FOLFDO�HIIHFWV�RQ�EXGJHW�UHYHQXHV�DQG�H[SHQGLWXUH
7D[� UHFHLSWV� DQG� VRFLDO� WUDQVIHUV� DUH� REYLRXVO\� LQIOXHQFHG� E\� F\FOLFDO� IOXFWXDWLRQV� LQ� WKH
HFRQRPLF�DFWLYLW\��:LWK�WKH�F\FOLFDO�FRPSRQHQW�RI�WKH�YDULRXV�WD[�EDVHV�DQG�XQHPSOR\PHQW
PHDVXUHG�� WKH� QH[W� VWHS� LV� WKH� HVWLPDWLRQ� RI� WKH� UHVSHFWLYH� EXGJHWDU\� HODVWLFLWLHV�� 7KH
DSSOLHG�HVWLPDWLRQ�PHWKRG�RI�WKH�UHYHQXH�DQG�H[SHQGLWXUH�HODVWLFLWLHV�GUDZV�D�OLQH�EHWZHHQ
WKH� µF\FOLFDOµ� DQG� WKH� UHVLGXDO� QRQ�F\FOLFDO� FRPSRQHQWV�� ZKLFK� DUH� VRPHWLPHV� FDOOHG
VWUXFWXUDO� RU� XQGHUO\LQJ� FRPSRQHQWV��%HIRUH� SUHVHQWLQJ� GLIIHUHQW� DSSURDFKHV��ZH� GLVFXVV
WKH�PRVW�LPSRUWDQW�LVVXHV�
,Q�WKH�SDVW�VRPH�HODVWLFLWLHV�ZHUH�FDOFXODWHG�E\�XVLQJ�WKH�VLPSOH�UHJUHVVLRQV�RI�WD[HV�GLUHFWO\
RQ� RXWSXW�� 7KLV� VLPSOH� DSSURDFK� KDV� VHYHUDO� SUREOHPV�� WKHUHIRUH� WKH� 2(&'� HPSOR\HG
FKDQJHV�LQ�WZR�VWHSV��)LUVW��DV�DOUHDG\�LQGLFDWHG�LQ�WKH�SUHYLRXV�VHFWLRQ��WKH�VHQVLWLYLW\�RI�WD[
EDVHV�WR�WKH�RXWSXW�KDV�EHHQ�HVWLPDWHG�VHSDUDWHO\�VLQFH��������YDQ�GHQ�1RRUG�������
6HFRQG��UHJDUGLQJ�WKH�HODVWLFLWLHV�RI�WD[HV��WKH�2(&'�KDV�UHOLHG�PRUH�RQ�WKH� LQIRUPDWLRQ
LQFRUSRUDWHG� LQ� WKH� WD[� FRGHV� VLQFH� ������ �*LRUQR� HW� DO��� ������ 7KH� UHVXOWV� RI� SUHYLRXV
UHJUHVVLRQV� LQGLFDWHG� WKH� DYHUDJH� HODVWLFLW\� RYHU� WKH� JLYHQ� SHULRG� UDWKHU� WKDQ� DFWXDO
HODVWLFLW\��DQG�DW�WKH�VDPH�WLPH��WKHVH�HODVWLFLWLHV�FDSWXUH�QRW�RQO\�F\FOLFDO�LQIOXHQFHV�EXW�DOVR
WKH�HIIHFWV�RI�GLVFUHWLRQDU\�SROLF\�DFWLRQV�

,,,�����7KH�FRYHUDJH�RI�F\FOLFDO�DGMXVWPHQW
,W�LV�DOVR�LPSRUWDQW�WR�GHWHUPLQH�WKH�UDQJH�RI�WKH�EXGJHW�LWHPV��ZKLFK�VKRXOG�EH�F\FOLFDOO\
DGMXVWHG�� 7KH� 2(&'� PHWKRG� FRYHUV� DOO� UHYHQXHV� DQG�� DW� WKH� VDPH� WLPH�� RQO\
XQHPSOR\PHQW�EHQHILWV�RQ�WKH�H[SHQGLWXUH�VLGH�
,Q�VRPH�FRXQWULHV��RWKHU� H[SHQGLWXUHV� DUH� DOVR�GLUHFWO\� LQIOXHQFHG�E\�F\FOLFDO� IOXFWXDWLRQV
WKURXJK�GLIIHUHQW�NLQGV�RI�LQGH[DWLRQ�WHFKQLTXHV��7KH�(&%�PHWKRG�LV�PRUH�IOH[LEOH��WKH\
DQDO\VHG� WKHVH� H[SHQGLWXUHV� FDVH� E\� FDVH� IRU� HDFK�(8� FRXQWU\�� ,Q� RXU� YLHZ�� LQGH[DWLRQ
WHFKQLTXHV�GR�QRW�QHFHVVDULO\�JUDQW�DXWRPDWLF�UHVSRQVHV�WR�WKH�F\FOH�EHFDXVH�LQ�VRPH�FDVHV
WKH\�FDQ�EH�VXVSHQGHG�RU�DXJPHQWHG�E\�µERQXVHVµ� �H�J�� LQ�+XQJDU\�D����H[WUD� LQFUHDVH
ZDV�JUDQWHG�LQ������������DQG�D�OXPS�VXP�RQH�RII�SD\PHQW�LQ��������,Q�RUGHU�WR�HYDOXDWH
WKH�ELQGLQJ�QDWXUH�RI�VXFK�DQ� LQGH[DWLRQ�� WKH� WUDFN� UHFRUG�RI� WKHLU� DSSOLFDWLRQ� VKRXOG�EH
WDNHQ�LQWR�FRQVLGHUDWLRQ��,QWHUHVW�SD\PHQWV�DUH�DOVR�LQIOXHQFHG�E\�WKH�F\FOH�WR�VRPH�H[WHQW�
EXW�QRW�DXWRPDWLFDOO\�
7KH�PDMRULW\� RI� JRYHUQPHQW� H[SHQGLWXUHV� DUH� DOVR� LQFOXGHG� LQ� OHJDO� WD[� EDVHV�� WKHUHIRUH�
WKH\� LQFUHDVH� UHYHQXH� DXWRPDWLFDOO\�� 7KH� DFWXDO� HIIHFWV� RI� GLVFUHWLRQDU\� VSHQGLQJ� FDQ� EH
PHDVXUHG�QHW�RI� WD[HV��%RWK� WD[�EDVHV� DQG� UHYHQXHV� VKRXOG�EH� FRUUHFWHG�E\� JRYHUQPHQW
RXWOD\V��7KH�(&%�PHWKRG�DOVR�IROORZV�WKLV�DSSURDFK��7KH�LQGLUHFW�WD[HV�DQG�FRQWULEXWLRQV
SDLG�E\� WKH�JRYHUQPHQW�DQG�GLUHFW� WD[HV� DQG�FRQWULEXWLRQV�SDLG�E\�SXEOLF� HPSOR\HHV� DUH
DVVXPHG� WR� KDYH� ]HUR� HODVWLFLWLHV�� VLPLODUO\� WR� WKH� FRUUHVSRQGLQJ� H[SHQGLWXUH� LWHPV�
6LPLODUO\��WKH�(&%�PHWKRG�DOVR�DGMXVWV�LQGLUHFW�WD[�UHYHQXHV�ZLWK�WKH�SRUWLRQ�WUDQVIHUUHG�WR
WKH�(8��EHFDXVH�WKLV�H[SHQGLWXUH�LWHP�LV�DVVXPHG�WR�KDYH�]HUR�HODVWLFLW\�
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$W�WKH�VDPH�WLPH��LQGLUHFW�HIIHFWV��VXFK�DV�KLJKHU�LQGLUHFW�WD[HV�SDLG�E\�KRXVHKROGV���DUH�VWLOO
LQFOXGHG�LQ�WKH�UHYHQXH�VLGH�LQ�WKH�FDVH�RI�ILVFDO�H[SDQVLRQ��7KLV�VXJJHVWV�WKDW�WKH�SUREOHP
LV�PRUH�FRPPRQ��&\FOLFDO�IOXFWXDWLRQV�DIIHFW�WKH�EXGJHW��ZKLFK�LQ�WXUQ�KDV�DQ�LQIOXHQFH�RQ
WKH�F\FOH� WKURXJK�VSHQGLQJ�SURJUDPPHV�RU�FKDQJHV� LQ� WD[� UXOHV Ë ��$OWKRXJK� WD[HV�DQG� WD[
EDVHV� E\� JRYHUQPHQW� H[SHQGLWXUHV� FDQ� EH� FRUUHFWHG�� WKLV� NLQG� RI� � µVLPXOWDQHLW\µ� ZLOO
UHPDLQ�

,,,�����*HQHUDO�UHPDUNV�RQ�PHDVXULQJ�ILVFDO�HODVWLFLWLHV
7D[�UHYHQXHV�DUH�LQIOXHQFHG�E\�QRW�RQO\�FKDQJHV�WR�WD[�UXOHV�DQG�IOXFWXDWLRQV�LQ�WD[�EDVHV
LQ�UHDO�WHUPV��EXW�DOVR�E\�D�QXPEHU�RI�RWKHU�²�WHPSRUDU\�RU�SHUPDQHQW���IDFWRUV��'HGXFWLQJ
WKH� HVWLPDWHG� F\FOLFDO� FRPSRQHQW� RI� WKH� EXGJHW� IURP� WKH� GHILFLW�� ZH� DUULYH� DW� D� UHVLGXDO
YDOXH��ZKLFK�LV�QRW�QHFHVVDULO\�WKH�VDPH�DV�WKH�XQGHUO\LQJ�ILVFDO�SRVLWLRQ��,Q�WKH�QH[W�SDUW�RI
WKLV�VHFWLRQ�ZH�GLVFXVV�WKH�IROORZLQJ�VFKHPH�RI�WKH�WD[�GHWHUPLQDQWV�

7KH�OLQNV�EHWZHHQ�WD[�EDVHV�LQ�UHDO�WHUPV�DQG�WD[�UHYHQXHV
7KH�HIIHFWLYH�WD[�EDVH�LQ�UHDO�WHUPV���WKH�HIIHFWLYH�WD[�EDVH�LQ�QRPLQDO�WHUPV���WKH�OHJDO�WD[�EDVH���WKH
FRPSRVLWLRQ�HIIHFW�EHFDXVH�RI�GLIIHUHQW�UDWHV���WD[�UXOHV���WD[�UHYHQXH

7KH�G\QDPLFV�RI�WKH�HIIHFWLYH�WD[�EDVH��DFFRUGLQJ�WR�WKH�QDWLRQDO�DFFRXQWV�GHILQLWLRQ��FDQ
EH� TXLWH� GLIIHUHQW� LQ� UHDO� DQG� QRPLQDO� WHUPV�� 3ULFH� JDSV� WDNHQ� LQWR� DFFRXQW�� WHPSRUDU\
HIIHFWV�FDQ�EH�HDVLO\�UHPRYHG��EXW�WKH�HIIHFW�RI�WKH�QRPLQDO�HOHPHQWV��H�J��EUDFNHWV��FHLOLQJV
DQG� OXPS� VXP� SD\PHQWV�� RI� WD[� UXOHV�PD\� UHTXLUH�PRUH� GLIILFXOW� HVWLPDWHV� �VHH� EHORZ��
*HQHUDOO\�VSHDNLQJ��HPSOR\LQJ�WKH�WD[�EDVH�LQ�UHDO�WHUPV�DQG�XSGDWLQJ�WKH�HODVWLFLWLHV�EDVHG
RQ� QRPLQDO� WD[� FRGHV� �SHUVRQDO� LQFRPH� WD[�� 3,7�� VRFLDO� VHFXULW\� FRQWULEXWLRQ�� 66&��PD\
FUHDWH�LQFRQVLVWHQF\��)RU�H[DPSOH��QRPLQDO�GHYHORSPHQWV�FDQ�EH�PRUH�VWDEOH�LQ�WKH�VKRUW
UXQ��LQ�WKH�FRXUVH�RI�D�ILVFDO�\HDU��DQG�VXUSULVH� LQ�WKH�SULFH�JDS�PD\�DIIHFW� UHDO� WD[�EDVHV
ZLWKRXW�VLJQLILFDQW�FKDQJHV�LQ�QRPLQDO�GHYHORSPHQWV�
'\QDPLFV�RI�WKH�OHJDO�DQG�WKH�HIIHFWLYH�WD[�EDVH�FDQ�DOVR�GHYLDWH�EHFDXVH�RI�VHYHUDO�UHDVRQV�
�L�� 7KH� VL]H� RI� WD[� DYRLGDQFH� DQG� WD[� HYDVLRQ� PD\� FKDQJH� RYHU� WLPH�� IRU� H[DPSOH� DV� D
UHDFWLRQ�WR�JRYHUQPHQW�PHDVXUHV���LL��*RYHUQPHQW�PHDVXUHV�PD\�DIIHFW�WKH�OHJDO�WD[�EDVH
GLUHFWO\��IRU�H[DPSOH�LQFUHDVH�LQ�WKH�PLQLPXP�ZDJH�DXWRPDWLFDOO\�DIIHFWV�WKH�OHJDO�WD[�EDVH�
EXW�� WR� VRPH� H[WHQW�� LW� KDV� QR� HIIHFWV� RQ� WKH� HIIHFWLYH� LQFRPH�� � +LJKHU�PLQLPXP�ZDJH
UHVXOWV�LQ�D�KLJKHU�PLQLPXP�UHTXLUHPHQW�RI�GHFODUHG�LQFRPH��LQ�RWKHU�ZRUGV��WKH�URRP�IRU
PDQRHXYUH�LQ�DYRLGLQJ�WD[�GHFUHDVHV���LLL��7KH�SDWWHUQ�RI�WKH�WD[�DQG�XQHPSOR\PHQW�EHQHILW
V\VWHP�VRPHWLPHV�UHQGHUV�WKH�RSHUDWLRQ�RI�DXWRPDWLF�VWDELOLVHUV�DV\PPHWULF��)RU�H[DPSOH�
LQ� UHVSHFW� RI� FRUSRUDWH� WD[DWLRQ�� HODVWLFLW\� GHSHQGV� RQ� WKH� VHYHULW\� RI� UHFHVVLRQ�� L�H�� LW
H[KLELWV�QRQ�OLQHDU�IHDWXUHV��$W�D�FHUWDLQ�SRLQW��ZKHUH�WKHUH�DUH�QR�WD[DEOH�SURILWV�DW�DOO��WKH
HODVWLFLW\� EHFRPHV� ]HUR�� /RVVHV� KDYH� D� QHJDWLYH� LPSDFW� RQ� WKH� EXGJHW�� EXW� RQO\� RQ� D
GHIHUUHG�EDVLV��DV�WKH�SURILW�KDYH�FRQWUDVWLQJ�HFRQRPLF�DQG�OHJDO�GHILQLWLRQV��DQG�WKH�ODWWHU
DOORZV�IRU�FDUU\�IRUZDUG�ORVVHV��7KH�VWDWXV�RI�µHQWLWOHG�IRU�XQHPSOR\PHQW�EHQHILWVµ�LV�DOVR
GLIIHUHQW� IURP� WKH� HFRQRPLF� �,/2�� GHILQLWLRQ� RI� XQHPSOR\PHQW�� � ,I� WKH� SHULRG� RI

������������������������������������������������Ì � (YHQ� HODVWLFLWLHV� PD\� FKDQJH� LI� WD[� DYRLGDQFH� LQFUHDVHV� RU� GHFUHDVHV� DV� D� UHDFWLRQ� WR� D� JRYHUQPHQW
PHDVXUH�
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HQWLWOHPHQW�WR�XQHPSOR\PHQW�EHQHILWV�LV�VKRUWHU�WKDQ�WKH�EXVLQHVV�F\FOH��H[SDQVLRQV�GR�QRW
UHGXFH�H[SHQGLWXUHV��ZKLOH�UHFHVVLRQV�LQFUHDVH�EXGJHW�H[SHQGLWXUHV�LPPHGLDWHO\�
7KH�G\QDPLFV�RI�WKH�DJJUHJDWH�WD[�EDVH�PD\�DOVR�GLIIHU�IURP�GLVDJJUHJDWHG�GHYHORSPHQWV�
,W�PD\�KDYH�DQ�LPSDFW�RQ�UHYHQXHV�LQ�WKH�FDVH�RI�WKH�3,7�DQG�RQ�WKH�LQGLUHFW�WD[HV�ZKHUH
GLIIHUHQW� WD[� UDWHV�DUH� OHYLHG�RQ�GLIIHUHQW� LQFRPH� OHYHOV�RU�RQ�SXUFKDVH�RI� VSHFLILF�JRRGV
DQG� VHUYLFHV�� &KDQJHV� LQ� HLWKHU� LQFRPH� GLVWULEXWLRQ� RU� LQ� WKH� FRPSRVLWLRQ� RI� KRXVHKROG
FRQVXPSWLRQ�PD\�GHSHQG�RQ�WKH�F\FOLFDO�SRVLWLRQ��)RU�H[DPSOH��H[FLVH�GXWLHV�DUH�OHYLHG�RQ
D� VSHFLILF� UDQJH�RI� JRRGV� �H�J�� IXHOV�� WREDFFR�� HWF����ZKLFK�PD\� EH�PRUH� �RU� OHVV�� YRODWLOH
WKDQ�DJJUHJDWH�KRXVHKROG�FRQVXPSWLRQ�
7D[�UHYHQXHV�DUH�GHWHUPLQHG�E\�FKDQJHV�LQ�WD[�UXOHV��0RVW�RI�VXFK�FKDQJHV�DUH�WUHDWHG�DV�D
FRQWULEXWLRQ� WR� WKH� XQGHUO\LQJ� ILVFDO� SRVLWLRQ�� H[FHSW� IRU� FKDQJHV� LQ� WKH
SURJUHVVLYLW\�GHJUHVVLYLW\�RI� WKH� V\VWHP�RI�GLUHFW� WD[HV�RQ�KRXVHKROGV� DQG� VRFLDO� VHFXULW\
FRQWULEXWLRQV��ZKLFK�DGG�WR�WKH�FKDQJHV�LQ�WKH�HODVWLFLWLHV�RI� WKHLU�F\FOLFDO�FRPSRQHQW��$W
WKH�VDPH�WLPH��WKH�HIIHFWV�RI�WKHVH�PHDVXUHV�FDQ�EH�UHJDUGHG�DV�WKH�HIIHFWV�RI�GLVFUHWLRQDU\
DFWLRQV�UDWKHU�WKDQ�F\FOLFDO�LQIOXHQFHV��,Q�WKLV�UHVSHFW��LW�ZRXOG�EH�XVHIXO�WR�GHWHUPLQH�WKH
GHILQLWLRQ� RI� WKH� XQFKDQJHG� SROLF\�� ZKLFK� LV� WKH� EHQFKPDUN� FDVH� IRU� HYDOXDWLQJ� DFWXDO
SROLFLHV�
$V�UHJDUGV�WKH�QRPLQDO�HOHPHQWV�RI�WKH�WD[�V\VWHPV��WKH�SULQFLSOH�RI�µQR�SROLF\�FKDQJHVµ
GRHV�QRW�PHDQ�WKDW�QRPLQDO�YDOXHV�VKRXOG�EH�IL[HG��,Q�WKLV�FDVH��IRU�H[DPSOH��WKH�EUDFNHW
FUHHSLQJ�HIIHFW Í�Î �ZRXOG�TXDOLI\�DV�D�QHXWUDO�SROLF\��%DVLFDOO\�� WKH�QHXWUDOLW\�RI� WKH�QRPLQDO
HOHPHQWV� FDQ� EH� DFKLHYHG� LQ� WZR� GLIIHUHQW� ZD\V�� ,I� WKH� JRYHUQPHQW� VHHNV� WR� NHHS� WD[
EXUGHQ�XQFKDQJHG��QRPLQDO�YDOXHV�VKRXOG�EH�YDORULVHG�E\�WKH�H[SHFWHG�SHU�FDSLWD�LQFRPH
HDFK� \HDU�� ,Q� WKLV�EHQFKPDUN� FDVH�� XQLW� HODVWLFLW\� FDQ�EH� DVVXPHG� HYHQ� IRU� WKH�3,7��2XU
DVVXPSWLRQ�LV�WKDW�WKH�SDVVLYH�SROLF\�ZRXOG�EH�UHIOHFWHG�RQO\�LQ�WKH�RSHUDWLRQ�RI�DXWRPDWLF
VWDELOLVHUV�RI�WKH�EXGJHW��EXW�LW�ZRXOG�EH�SRVVLEOH�WR�GHVLJQ�DXWRPDWLF�VWDELOLVHUV�LQ�VXFK�D
PDQQHU�WKDW�EXGJHW�UHVSRQVHV�DUH�PRUH�WKDQ�HTXLSURSRUWLRQDWH��)RU�H[DPSOH��LI�WKH�FKRVHQ
WD[� V\VWHP� LV� D� SURJUHVVLYH� RQH�� 3,7� FRXOG� JURZ� IDVWHU� WKDQ� LQFRPH�� 7KLV� FKRLFH� LV� D
GLVFUHWLRQDU\�DFWLRQ�QRW�RQO\�LQ�WKH�ILUVW�\HDU��EXW�DOVR�LQ�WKH�VXEVHTXHQW�\HDUV��WRR��,I�ZH
ZDQW�WR�FDWFK�WKLV�PXOWL�\HDU�LPSDFW��ZH�KDYH�WR�XVH�XQLW�HODVWLFLWLHV�EHWZHHQ�WD[HV�DQG�WD[
EDVHV��%\�FDOFXODWLQJ�HODVWLFLWLHV�IURP�WD[�FRGHV�RQ�DQ�DQQXDO�EDVLV��RXU�UHVXOWV�FDSWXUH�RQO\
WKH�HIIHFWV�RI�WKH�GLVFUHWLRQDU\�DFWLRQV�RI�WKH�\HDU�LQ�TXHVWLRQ�
$QRWKHU� VFHQDULR� LV� WKDW� WKH� JRYHUQPHQW� NHHSV� WD[� EXUGHQ� XQFKDQJHG� RYHU� WKH� F\FOH�
WKHUHIRUH�� QRPLQDO� YDOXHV� LQFUHDVHG� LQ� OLQH� ZLWK�PHGLXP� WHUP� WUHQGV� LQ� LQFRPH�� ,Q� WKLV
FDVH��WKLV�ZRXOG�EH�WKH�EHQFKPDUN�IRU�WKH�QR�FKDQJH�SROLF\��ZKHQ�WKH�HODVWLFLW\�KLJKHU�WKDQ
XQLW\�UHIOHFWV�WKH�EXLOW�LQ�SURJUHVVLYLW\�RI�WKH�WD[�FRGH��7KLV�EXLOW�LQ�SURJUHVVLYLW\�SURGXFHV
WHPSRUDULO\� KLJKHU� UHYHQXH� LQ� WKH� FDVH� RI� H[SDQGLQJ� LQFRPH� LQ� D� VHOI�UHYHUVLQJ� ZD\�� ,Q
RWKHU�ZRUGV��PDLQWDLQLQJ�SURJUHVVLYLW\�PD\�TXDOLI\� DV� D�GLVFUHWLRQDU\�PHDVXUH�� EXW� DW� WKH
VDPH�WLPH��WKH�EUDFNHW�FUHHSLQJ�HIIHFW�RI�WKH�SURJUHVVLYH�WD[�V\VWHP�PD\�H[FOXGH�IURP�WKH
XQGHUO\LQJ�ILVFDO�SRVLWLRQ��7KLV�PD\�EH�WKH�XQGHUO\LQJ�DVVXPSWLRQ�RI�WKH�2(&'�DQG�(&%
DSSURDFKHV�
*HQHUDOO\� VSHDNLQJ�� FKDQJHV� LQ� WD[� UXOHV�PD\� KDYH� D� EURDG� RU� D� QDUURZ� GHILQLWLRQ�� 7KH
EURDG� GHILQLWLRQ� PD\� LQFOXGH� DOO� FKDQJHV� LQ� WKH� HIIHFWLYH� WD[� UDWH�� ZKLFK� FDQ� EH� HDVLO\
FDOFXODWHG�H[�SRVW��7KH�QDUURZ�GHILQLWLRQ�PD\�IRFXV�RQ�FKDQJHV�LQ�WKH�REOLJDWRU\�HOHPHQWV
������������������������������������������������Ï Ð �,Q�WKH�FDVH�RI�LQFUHDVLQJ�WD[DEOH�LQFRPH��QRPLQDOO\�IL[HG��RU�QRW�IXOO\�LQGH[HG��WD[�EUDFNHWV�JHQHUDWH
UHYHQXHV�PRUH�WKDQ�HTXLSURSRUWLRQDWH�EHFDXVH�RI�WKH�KLJKHU�PDUJLQDO�WD[�UDWHV�
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RI� WKH� WD[� FRGHV�� VXFK� DV� WD[� UDWHV� DQG� DXWRPDWLF� WD[� DOORZDQFHV� WR� FHUWDLQ� JURXSV�� H�J�
HPSOR\HHV�� IDPLOLHV� DQG� SHQVLRQHUV�� ,W� H[FOXGHV� WKH� µRSWLRQDOµ� HOHPHQWV� RI� WD[� FRGHV�
ZKLFK� DOORZV� IRU� WKH� SRVVLELOLW\� RI� UHFHLYLQJ� WD[� DOORZDQFHV�� EXW� ZKLFK� GHSHQGV� RQ� WKH
GHFLVLRQV�RI�WD[SD\HUV���,W�DOVR�H[FOXGHV�FKDQJHV�LQ�WKH�HIIHFWLYH�WD[�UDWHV�FDXVHG�E\��L��WD[
DYRLGDQFH� RU� WD[� DUUHDUV� DQG� �LL�� FRPSRVLWLRQ� HIIHFWV� LQFOXGLQJ� FKDQJHV� LQ� LQFRPH
GLVWULEXWLRQ�RU�WKH�FRPSRVLWLRQ�RI�FRQVXPSWLRQ�

,,,�����7KH�(XURSHDQ�&RPPLVVLRQ�DQG�2(&'�DSSURDFK
7KH�DSSOLFDWLRQ�RI�WKH�&RPPLVVLRQ�PHWKRG��ZKLFK�LV�EXLOW�RQ�WKH�VDPH�UHVXOWV�RI�2(&'
PHWKRG��DVVXPHV�WKDW�WKH�DJJUHJDWH�RXWSXW�JDS�GRHV�QRW�VLJQLILFDQWO\�GLIIHU�IURP�WKH�JDSV
RI�WD[�EDVHV��7KLV�DSSURDFK�DOVR�DVVXPHV�WKDW�WD[�FRGHV�GR�QRW�FKDQJH�D�ORW��VLQFH�2(&'
FDOFXODWLRQV�DUH�EDVHG�RQ�D� IL[HG�GDWH�RI� WD[�FRGHV� ��������7KHUH� LV� D� IXUWKHU� DVVXPSWLRQ
UHODWHG� WR� WKH� FRQVWDQW� FRPSRVLWLRQ� RI� WKH� EXGJHW� EHFDXVH� WKH� &RPPLVVLRQ�� XQOLNH� WKH
2(&'��FDOFXODWHV�DQ�DJJUHJDWH�VHQVLWLYLW\�SDUDPHWHU�RI� WKH�EXGJHW��ZHLJKWLQJ�WKH�2(&'
HODVWLFLWLHV�E\�IL[HG�ZHLJKWV�RI�EXGJHW�LWHPV�
7KH� VHQVLWLYLW\� SDUDPHWHUV� RI� WKH� EXGJHW� DSSOLHG� E\� WKH� &RPPLVVLRQ� DUH� EDVHG� RQ� WKH
EXGJHWDU\� HODVWLFLWLHV� FDOFXODWHG� E\� WKH�2(&'��7KH�2(&'�PHWKRG� FDOFXODWHV� HODVWLFLWLHV
IRU�DOO�WD[�UHFHLSWV�RQ�WKH�UHYHQXH�VLGH�DQG�IRU�XQHPSOR\PHQW�EHQHILW�RQ�WKH�H[SHQGLWXUH
VLGH�� 5HYHQXHV� DUH� FODVVLILHG� LQWR� IRXU� JURXSV�� QDPHO\� LQGLUHFW� WD[HV�� GLUHFW� WD[HV� RQ
FRUSRUDWLRQV�� GLUHFW� WD[HV� RQ� KRXVHKROGV� DQG� VRFLDO� VHFXULW\� FRQWULEXWLRQV� �SDLG� E\
HPSOR\HUV�DQG�HPSOR\HHV��
,Q� WKH� FDVH� RI� GLUHFW� WD[HV� RQ� KRXVHKROGV� DQG� VRFLDO� VHFXULW\� FRQWULEXWLRQV�� WKH� 2(&'
DSSURDFK�KDV�WDNHQ�LQWR�DFFRXQW�WD[�FRGHV�VLQFH�������$YHUDJH�DQG�PDUJLQDO�UDWHV�DGMXVWHG
DFFRUGLQJ�WR�VRFLDO�EDFNJURXQG�ZHUH�V\VWHPDWLFDOO\�FDOFXODWHG�IRU�HDFK�OHYHO�RI�LQFRPH��7KH
UDWLR�EHWZHHQ� WKH�ZHLJKWHG�DYHUDJHV�RI� DGMXVWHG�PDUJLQDO� DQG�DYHUDJH� UDWHV�SURYLGHV� WKH
HODVWLFLWLHV� RI� UHFHLSWV� WR� JURVV� HDUQLQJV�� :HLJKWV� RI� WKH� YDULRXV� LQFRPH� FDWHJRULHV� DUH
FDOFXODWHG�RQ�WKH�EDVLV�RI�DQ�HVWLPDWHG�LQFRPH�GLVWULEXWLRQ��,Q������WKHVH�FDOFXODWLRQV�ZHUH
XSGDWHG�RQ�WKH�EDVLV�RI�WKH������WD[�FRGHV�
,QVWHDG�RI�XVLQJ�VLPSOH�UHJUHVVLRQV�IRU�LQGLUHFW�DQG�GLUHFW�WD[HV�RQ�FRUSRUDWLRQV��WKH�QHZ
2(&'�PHWKRG�DVVXPHV�XQLW�HODVWLFLWLHV�EHWZHHQ�WD[HV�DQG�WD[�EDVHV��DQG�FRQFHQWUDWHV�RQ
HODVWLFLWLHV�EHWZHHQ� WD[�EDVHV� DQG� WKH�RXWSXW�� ,Q� WKH� FDVH�RI� XQHPSOR\PHQW�EHQHILWV�� WKH
2(&'�DOVR�DVVXPHV�XQLW�HODVWLFLW\�EHWZHHQ�H[SHQGLWXUHV�DQG�XQHPSOR\PHQW�
,W� LV� QRW� HDV\� WR� DSSO\� WKH� 2(&'� PHWKRG� WR� +XQJDU\�� VLQFH� WKH� V\VWHPDWLF� 2(&'
DSSURDFK� RI� FDOFXODWLQJ� WKH� HIIHFWV� RI� WD[� FRGHV� FDQQRW� EH� UHSURGXFHG�� )RUWXQDWHO\�� ZH
KDYH� D� IXOO� VHW� RI� GDWD� RQ� SHUVRQDO� LQFRPH� WD[� LQ� ����������� LQFOXGLQJ� D� EUHDNGRZQ� E\
LQFRPH�FDWHJRULHV��HOHPHQWV�RI� WKH�WD[�EDVH�DQG�GLIIHUHQW� WD[�DOORZDQFHV��,Q�RWKHU�ZRUGV�
ZH� KDYH� DFWXDO� GDWD� RQ� WKH� GLVWULEXWLRQ� RI� WD[DEOH� LQFRPH� DQG� WKH� DYHUDJH� WD[� EXUGHQ�
WKHUHIRUH�ZH�KDG�WR�HVWLPDWH�RQO\�� ¶HIIHFWLYH·�PDUJLQDO�UDWHV��,Q�WKH�FDVH�RI�PDUJLQDO�UDWHV
ZH�IRFXV�RQ�WKH�ZDJH�FRPSRQHQW�RI� WKH�WD[DEOH� LQFRPH�� WKH�RWKHU� LQFRPH�LV� OHVV�HODVWLF�
WKH\� UDWKHU� IROORZ� VRPH� ¶PLQLPXP� UHTXLUHPHQW·� RI� GHFODUHG� LQFRPH��:H� FDOFXODWH� WKHVH
PDUJLQDO� UDWHV� IRU� HDFK� LQFRPH� OHYHO� RQ� WKH� EDVLV� RI� WKH� PDUJLQDO� VWDWXWRU\� WD[� UDWHV�
UHGXFHG� E\� �L�� WKH� 3,7� DOORZDQFH� RI� FRQWULEXWLRQV� SDLG� WR� WKH� 3HQVLRQ� )XQG�� ZKLFK
FRQWULEXWLRQ�LV�SURSRUWLRQDO�WR�LQFRPH�XS�WR�D�FHLOLQJ���LL��WKH�WD[�DOORZDQFH�RI�HPSOR\HHV�
ZKLFK� LV�SKDVHG�RXW�JUDGXDOO\� LQ�KLJKHU� LQFRPH� OHYHOV�� �LLL�� WKH� WD[�DOORZDQFH�RI�SHQVLRQV
XQWLO�������ZKLFK�LQFRPH�LV� LQGH[HG�WR�ZDJHV�DQG�LQIODWLRQ�DQG��LY�� WKH�WD[�DOORZDQFH�IRU
IDPLOLHV��7KLV�ODWWHU�KDV�IL[HG�VWDWXWRU\�DPRXQWV�RQ�WKH�EDVLV�RI�WKH�QXPEHU�RI�FKLOGUHQ��EXW
WKH� HIIHFWLYH� DPRXQW� OLPLWHG� E\� WKH� WD[� REOLJDWLRQV� RI� WKH� LQGLYLGXDO� WD[SD\HU�� ,Q� RWKHU
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ZRUGV�WKLV�DOORZDQFH�H[KLELWV�]HUR�HODVWLFLW\�WR�LQFRPH�DW�PHGLXP�DQG�KLJKHU�LQFRPH�OHYHOV�
EXW�DW�ORZ�LQFRPH�OHYHOV�DQ�H[WUD�XQLW�RI�LQFRPH�ZRXOG�LQFUHDVH�WKH�HIIHFWLYH�DOORZDQFH�XS
WR�WKH�FHLOLQJ��7KHUH�DUH�DOVR�¶RSWLRQDO·�WD[�DOORZDQFHV��VXFK�DV�WD[�FUHGLWV�RQ�YDULRXV�NLQGV
RI�SUHIHUUHG�VDYLQJV�RU�KRXVLQJ�ORDQV��ZKLFK�KDYH�VLPLODU��FHLOLQJV��,Q�WKLV�FDVH�ZH�DVVXPH
WKDW� DQ� DGGLWLRQDO� XQLW� RI� LQFRPH�FDQQRW� FKDQJH� WKH� VL]H� RI� WKDW� DOORZDQFHV�� ,W� FDQ� DOVR
GLVWRUW�RXU�UHVXOWV�LQ�D�IHZ�FDVHV��ZKHQ�WD[SD\HUV�FDQQRW�IXOO\�EHQHILW�IURP�WKHVH�DOORZDQFHV
EHFDXVH� RI� WKH� ORZ� LQFRPH� OHYHO� WR� ZKLFK� WKH\� KDYH�� :H� DVVXPHG� WKDW� WKLV� HIIHFW� ZDV
QHJOLJLEOH�

7DEOH���)LVFDO�HODVWLFLWLHV�LQ�WKH�&RPPLVVLRQ�DSSURDFK
���� ���� ���� ����

'LUHFW�WD[�RQ�KRXVHKROGV��3,7� ���� ���� ���� ����

6RFLDO�VHFXULW\�FRQWULEXWLRQV ����� ����� ����� �����
8QHPSOR\PHQW�EHQHILW ��� ��� ��� ���
,QGLUHFW�WD[HV ��� ��� ��� ���
'LUHFW�WD[�RQ�FRUSRUDWLRQV ��� ��� ��� ���

1RW�DYDLODEOH��QR�FKDQJHV�LQ�SURJUHVVLYLW\�DVVXPHG�Z�U�W�������

7KH�HODVWLFLW\�RI�3,7�YDULHG�RYHU�WKH�SHULRG��QRW�RQO\�WD[�UXOHV�EXW�DOVR�WKH�GLVWULEXWLRQ�RI
WKH�WD[DEOH�LQFRPH�FKDQJHG��DV�WKH�PLQLPXP�ZDJH�LQFUHDVHG�YHU\�VLJQLILFDQWO\�LQ������DQG
������)URP������WKH�GHILQLWLRQ�RI�LQFRPH�H[FOXGHV�SHQVLRQV�DQG�DW�WKH�VDPH�WLPH�WKH�WD[
DOORZDQFH� RI� SHQVLRQV�ZDV� DEROLVKHG��7KLV�PHDVXUH� KDG� QR� LPSDFW� RQ� 3,7� UHYHQXH�� EXW
SURJUHVVLYLW\� ZDV� LQFUHDVHG� EHFDXVH� RI� WKH� PDUJLQDO� WD[� EXUGHQ� GHFUHDVHG� OHVV� WKDQ� WKH
DYHUDJH�WD[�EXUGHQ��,Q�WKH� ODVW�TXDUWHU�RI������� WKH�JRYHUQPHQW� LQWURGXFHG�D�µQR� WD[�RQ
PLQLPXP�ZDJHVµ�SULQFLSOH�E\� LQFUHDVLQJ� WKH�QRUPDO� DOORZDQFHV� IRU� HPSOR\HHV�XS� WR� WKH
PD[LPXP��WKLV�DOORZDQFH�SKDVHG�JUDGXDOO\�RXW�LQ�KLJKHU�LQFRPH�OHYHOV��1DWXUDOO\��LW�KDG�D
IXOO�\HDU�LPSDFW�LQ������
7KH�HODVWLFLW\�RI�VRFLDO�VHFXULW\�FRQWULEXWLRQV�ZDV�FDOFXODWHG�LQ�D�PDQQHU�WKDW�WKH�QRPLQDO
HOHPHQWV�RI� WKH� WD[�FRGH�KDG�EHHQ� WDNHQ� LQWR� DFFRXQW��)LUVW�� SHQVLRQ� IXQG� FRQWULEXWLRQV
SDLG�E\�HPSOR\HHV�KDYH�D�QRPLQDOO\�GHWHUPLQHG�FHLOLQJ��$����UDQJH�DURXQG�WKLV�FHLOLQJ�DQG
WKH�ZHLJKW�RI�WKH�UHOHYDQW�LQFRPH�ZHUH�GHWHUPLQHG�RQ�WKH�EDVLV�RI�WKH�LQFRPH�GLVWULEXWLRQV
ZKLFK�KDG�EHHQ�XVHG�LQ�3,7�FDOFXODWLRQV��6HFRQG��UHPDLQLQJ�XQDIIHFWHG�E\�FKDQJHV�LQ�ZDJH
LQFRPH�� FRQWULEXWLRQV� LQFOXGH� D� SHU� FDSLWD� SD\PHQW� E\� HPSOR\HUV�� � 7KH� DYHUDJH� UDWH� LV
LQFOXGHG�� EXW� WKH� PDUJLQDO� RQH� H[FOXGHV� WKLV� OXPS� VXP� FRQWULEXWLRQ�� 7KHUHIRUH�� ZH
FDOFXODWHG�D�UDWLR�EHWZHHQ�WKH�RWKHU�FRQWULEXWLRQV�DQG�WRWDO�FRQWULEXWLRQV��)LQDOO\��HODVWLFLW\
ZDV�FDOFXODWHG�DV�D�ZHLJKWHG�DYHUDJH�RI�WKHVH�IDFWRUV�
,Q�RUGHU�WR�HYDOXDWH�WKH�DERYH�GHVFULEHG�HODVWLFLWLHV�GLIIHUHQWO\��ZH�HVWLPDWHG�WKHVH�ILJXUHV
ZLWK�VWDQGDUG�WLPH�VHULHV�HFRQRPHWULF� WHFKQLTXHV ÍÑÍ ��)LUVW��EDVHG�RQ�WKH�HVWLPDWLRQ�UHVXOWV�
WKH� HODVWLFLW\� RI� SHUVRQDO� LQFRPH� WD[� WR� SULYDWH� ZDJHV� LV� ������ ZKLFK� GLIIHUV� VLJQLILFDQWO\
IURP�XQLW�HODVWLFLW\��6HFRQG��ZH�DOVR�ILQG�WKDW�WKH�HODVWLFLW\�RI�VRFLDO�VHFXULW\�FRQWULEXWLRQ�WR
FRPSHQVDWLRQ�LV�������7KLV�ODWWHU�UHVXOW�LV�FORVH�WR�WKH�SUHYLRXV�HVWLPDWLRQ�DQG�FRQILUP�HDFK
������������������������������������������������ÏÑÏ �(VWLPDWLRQ�GHWDLOV�DUH�HQFORVHG�LQ�6HFWLRQ�9,,�������
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RWKHU��,Q�DGGLWLRQ��ERWK�YDOXHG�DGGHG�WD[�DQG�FRUSRUDWH�LQFRPH�WD[�VHHP�WR�PRYH�LQ�OLQH
ZLWK� FRQVXPSWLRQ� H[SHQGLWXUH� DQG� SURILW� UHVSHFWLYHO\� ZLWK� XQLW� HODVWLFLWLHV�� )LQDOO\�� WKH
HVWLPDWLRQ� UHVXOWV� RI� WKH� HODVWLFLWLHV� RI� XQHPSOR\PHQW� EHQHILWV� DQG� VRPH� LQGLUHFW� WD[HV
�ORFDO�EXVLQHVV� WD[�DQG�FXVWRPV�GXWLHV��ZKLFK�ZHUH� FKDQJHG� IUHTXHQWO\�ZHUH� VLJQLILFDQWO\
GLIIHUHQW�IURP�WKH�XQLW�HODVWLFLW\�DVVXPHG��7R�VXP�XS�DOO�HVWLPDWLRQ�WKH�HODVWLFLW\�RI�EXGJHW
GHILFLW� WR� RXWSXW� LV� ������ ZKLFK� LV� FORVH� WR� WKH� ���� HVWLPDWLRQ� RI� &RULFHOOL� DQG� (UFRQDOL
�������

,,,�����7KH�(&%�DSSURDFK
,Q� WKH� (&%� DSSURDFK� HODVWLFLWLHV� DUH� HLWKHU� FDOFXODWHG� IURP� WD[� FRGHV�� VLPLODUO\� WR� WKH
2(&'� DSSURDFK�� RU� HVWLPDWHG� ZLWK� HFRQRPLF� UHJUHVVLRQV�� GHSHQGLQJ� RQ� WKH� VSHFLILF
FLUFXPVWDQFHV�RI�WKH�GLIIHUHQW�FRXQWULHV��,Q�WKH�FDVH�RI�3,7�DQG�66&��ZH�FKRVH�WKH�VDPH
HODVWLFLWLHV�DV�ZHUH�FDOFXODWHG�LQ�WKH�2(&'��&RPPLVVLRQ��DSSURDFK�

7DEOH���)LVFDO�HODVWLFLWLHV�LQ�WKH�(&%�DSSURDFK
���� ���� ���� ����

'LUHFW�WD[�RQ�KRXVHKROGV��3,7� ���� ���� ���� ����

6RFLDO�VHFXULW\�FRQWULEXWLRQV ����� ����� ����� �����
8QHPSOR\PHQW�EHQHILW ��� ��� ��� ���
3HQVLRQV ��� ��� ��� ���
,QGLUHFW�WD[HV�RQ�KRXVHKROG�FRQVXPSWLRQ ��� ��� ��� ���
'LUHFW�WD[�RQ�FRUSRUDWLRQV ��� ��� ��� ���
2WKHU�PDMRU�LQGLUHFW�WD[HV ��� ��� ��� ���

1RW�DYDLODEOH��QR�FKDQJHV�LQ�SURJUHVVLYLW\�DVVXPHG
$W�WKH�VDPH�WLPH��WKH�FRYHUDJH�RI�WKH�EXGJHW� LWHPV� LQYROYHG� LQ�WKH�F\FOLFDO�DGMXVWPHQW� LV
TXLWH�GLIIHUHQW�LQ�WKH�(&%�FRPSDWLEOH�DQG�2(&'��&RPPLVVLRQ��W\SH�PHWKRGV��$SSO\LQJ
WKH�(&%�PHWKRG��ZH�KDG� VHYHUDO�RSWLRQV�DW�RXU�GLVSRVDO� WR�GHILQH� WKH�PRVW� DSSURSULDWH
FRYHUDJH��,Q�+XQJDU\�WKH�F\FOH�DIIHFWV�QRW�RQO\�XQHPSOR\PHQW�EHQHILWV�RQ�WKH�H[SHQGLWXUH
VLGH�� EXW� DOVR� SHQVLRQV�� 3HQVLRQ� LQFUHDVHV� GHSHQG�RQ�SHU� FDSLWD� QHW� �DIWHU�WD[�� UHDO�ZDJH
LQFUHDVHV��VR�WKHVH�H[SHQGLWXUHV�DUH�QRW�LQGHSHQGHQW�RI�WKH�F\FOH��+RZHYHU��E\�HVWDEOLVKLQJ
OLQNV�ZLWK�WKH�F\FOH��ZH�FRQILQH�ZDJH�LQFUHDVH�WR�SULYDWH�ZDJHV�
,Q�WKH�FDVH�RI�UHYHQXHV��ZH�IROORZ�WKH�DSSURDFK��ZKLFK�FRUUHFWV�UHYHQXHV�ZLWK�WKRVH�SDUWV
ZKLFK�ZHUH� SDLG� E\� WKH� JRYHUQPHQW�� EHFDXVH� WKHLU� FRXQWHUSDUWV� LQ� WKH� H[SHQGLWXUH� VLGH
ZHUH�FRQVLGHUHG�DV�QRQ�F\FOLFDO��7KH�GHJUHH�RI� WKH�GLVFUHWLRQDU\�VSHQGLQJ�SROLFLHV�FDQ�EH
FDSWXUHG�DOVR�LQ�QHW�WHUPV��H[FOXGLQJ�WD[HV��7KLV�PHWKRG�DOVR�DGMXVWV�LQGLUHFW�WD[�UHYHQXHV
E\� WKH�SDUW��ZKLFK� LV� WUDQVIHUUHG� WR� WKH�(8��DV� WKLV� H[SHQGLWXUH� LWHP� LV� DVVXPHG� WR�KDYH
]HUR�HODVWLFLW\�
:H�GLYLGH�WKH�EURDG�FDWHJRU\�RI�LQGLUHFW�WD[HV��GLVWLQJXLVKLQJ�EHWZHHQ��L��9$7�DQG�H[FLVH
GXWLHV�OLQNHG�WR�FRQVXPSWLRQ����LL��YDOXH�DGGHG�EDVHG�ORFDO�EXVLQHVV�WD[�DQG�LPSRUW�GXWLHV
OLQNHG�WR�HFRQRPLF�JURZWK���LLL��RWKHU�VSHFLILF�WD[HV�RQ�JDPEOLQJ��PLQLQJ�DQG�FRQVXPSWLRQ
RI� VSHFLILF� JRRGV�� 7KH� WKLUG� FDWHJRU\� KDV� QR� GLUHFW� OLQNV� ZLWK� PDFURHFRQRPLF
GHYHORSPHQWV��WKHUHIRUH�WKHVH�LWHPV�DUH�DVVXPHG�WR�H[KLELW�]HUR�HODVWLFLWLHV�WR�WKHP�
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,,,�����2XU�DSSURDFK�EHKLQG�WKH�3)�&0+3�PHWKRG
6LQFH�ZH�DSSO\�WKH�PRVW�DSSURSULDWH�FRYHUDJH�RI�WKH�F\FOLFDOO\�DGMXVWHG�EXGJHW�LWHPV�LQ�WKH
DGDSWDWLRQ�RI�WKH�(&%�DSSURDFK��ZH�HPSOR\�WKH�VDPH�EXGJHWDU\�FDWHJRULHV�LQ�RXU�PHWKRG
�H[FHSW�IRU�XQHPSOR\PHQW�EHQHILWV��

7DEOH���)LVFDO�HODVWLFLWLHV�LQ�WKH�RXU�DSSURDFK
���� ���� ���� ����


'LUHFW�WD[�RQ�KRXVHKROGV��3,7� ��� ��� ��� ���
6RFLDO�VHFXULW\�FRQWULEXWLRQV ��� ��� ��� ���
3HQVLRQV ��� ��� ��� ���
,QGLUHFW�WD[HV�RQ�KRXVHKROG�FRQVXPSWLRQ ��� ��� ��� ���
'LUHFW�WD[�RQ�FRUSRUDWLRQV ��� ��� ��� ���
2WKHU�PDMRU�LQGLUHFW�WD[HV ��� ��� ��� ���

7KH�HODVWLFLWLHV�DUH�WKH�VDPH�DV�LQ�WKH�RWKHU�DSSURDFKHV��H[FHSW�IRU�GLUHFW�WD[�RQ�KRXVHKROG
LQFRPH� DQG� VRFLDO� VHFXULW\� FRQWULEXWLRQV�� ,Q� RXU� DSSURDFK� WKH� EHQFKPDUN� FDVH� RI� WKH
XQFKDQJHG� SROLF\� LV� WKH� FRQVWDQW� WD[� EXUGHQ� IRU� HDFK� \HDU�� L�H�� QRPLQDO� HOHPHQWV� DUH
YDORULVHG�E\�WKH�JURZWK�UDWH�RI�WKH�SHU�FDSLWD�LQFRPH��8QGHU�WKLV�DVVXPSWLRQ��XQLW�HODVWLFLW\
LV� DVVXPHG� IRU� WKH� 3,7� DQG� VRFLDO� VHFXULW\� FRQWULEXWLRQV�� �,Q� WKH� (&%� DSSURDFK� WKH
ZHLJKWHG�HODVWLFLW\�RI�WKH�3,7�DQG�66&�LV�QRW�VLJQLILFDQWO\�GLIIHUHQW�IURP�WKH�XQLW�HODVWLFLW\��
3UDFWLFDOO\�� WKLV� DSSURDFK� UHPRYHV� SRWHQWLDO� LQFRQVLVWHQF\� EHWZHHQ� UHDO� YDULDEOHV� DQG� WKH
QRPLQDO�HOHPHQWV�RI�WKH�WD[�FRGH�ZLWKRXW�LQWURGXFLQJ�D�SULFH�JDS��)RU�H[DPSOH��UHDO�ZDJHV
PD\� GHFUHDVH� WHPSRUDULO\� EHFDXVH� RI� VKRUW�WHUP� µVXUSULVHµ� LQIODWLRQ�� ,Q� VXFK� D� FDVH�� WKH
SURJUHVVLYLW\�RI�WKH�3,7�ZRXOG�VXJJHVW�D�PRUH�WKDQ�HTXLSURSRUWLRQDWH�QHJDWLYH�EXGJHWDU\
HIIHFW��,Q�IDFW��WKH�SULFH�JDS�WDNHQ�LQWR�DFFRXQW��QRPLQDO�ZDJH�JURZWK�PD\�VWLOO�KDYH�D�PRUH
WKDQ�HTXLSURSRUWLRQDWH�SRVLWLYH�EXGJHWDU\�HIIHFW�
,Q� WKH� FDVH� RI� SULFH� JDSV�� ZH� HPSOR\� WKH� VDPH� HODVWLFLWLHV�� EXW� WKH� EXGJHW� LWHPV� DUH
FRUUHFWHG�ZLWK�OXPS�VXP�UHFHLSWV�DQG�H[FLVH�GXWLHV�OHYLHG�RQ�UHDO�TXDQWLWLHV��2QH�FDQ�DUJXH
KRZHYHU�� WKDW� RXU� FDOFXODWLRQV� VKRXOG� LQFOXGH� WKH� SULPDU\� H[SHQGLWXUHV� RI� WKH� EXGJHW�
ZKLFK�FDQ�EH�DGMXVWHG�E\�GLVFUHWLRQDU\�PHDVXUHV�DFFRUGLQJ�WR�WKH�H[SHFWHG�GHYHORSPHQWV
LQ� WKH� SULFH� JDS�� ,Q� RXU� DSSURDFK� WKHVH� H[SHQGLWXUH� LWHPV� DUH� DVVXPHG� WR� KDYH� ]HUR
HODVWLFLWLHV�WR�WKH�SULFH�JDS�GHILQHG�DV�D�GLIIHUHQFH�RI�&3,�DQG�*'3�GHIODWRU��EHFDXVH�WKH\
SRVVLEO\�UHDFW�GLIIHUHQWO\�WR�WKH�GHYHORSPHQWV�RI�WKH�&3,�DQG�WKRVH�RI�WKH�*'3�GHIODWRU�
7KH�UHDVRQ�LV�WKDW�WKH�FRPSRVLWLRQ�RI�WKH�H[SHQGLWXUH�LWHPV���QDPHO\�ZDJHV��SXUFKDVH�RI
JRRGV�DQG�VHUYLFHV��LQYHVWPHQWV��FDSLWDO�DQG�FXUUHQW�WUDQVIHUV�²�LV�FORVHU�WR�WKH�FRPSRVLWLRQ
RI� WKH�*'3� WKDQ� WKRVH� RI� WKH� KRXVHKROG� FRQVXPSWLRQ��$V� WKH� RQO\� H[FHSWLRQ� WKH�&3,�
LQGH[HG�SDUW�RI�WKH�SULPDU\�H[SHQGLWXUHV��SHQVLRQV��ZHUH�WDNHQ�LQWR�DFFRXQW��EXW�WKH�RWKHU
H[SHQGLWXUHV�ZHUH�DVVXPHG�WR�EH� IXOO\�FRPSHQVDWHG�RQO\� WR� WKH� IOXFWXDWLRQV� LQ� WKH�*'3
GHIODWRU�� 7KH� IXOO� FRPSHQVDWLRQ� WR� WKH� &3,� ZRXOG� LPPHGLDWHO\� UHTXLUH� GLVFUHWLRQDU\
PHDVXUHV�DQG�WKLV�DVVXPSWLRQ�ZDV�QRW�FRQILUPHG�E\�RXU�SDVW�H[SHULHQFHV��:H�DOVR�H[FOXGH
WKH� LQWHUHVW� H[SHQGLWXUHV��ZKLFK� FDQ� UHDFW� WR� WKH� H[SHFWHG� SULFH� JDS� EXW� WKHLU� HODVWLFLWLHV
ZRXOG�EH�GLIILFXOW�WR�EH�HVWLPDWHG�
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,9��5HVXOWV�²�WKH�F\FOLFDO�FRPSRQHQW�RI�WKH�ILVFDO�GHILFLW
7KH� GLIIHUHQFHV� EHWZHHQ� WKH� LQGLYLGXDO� HVWLPDWHG� F\FOLFDO� FRPSRQHQWV� EDVHG� RQ� WKH
&RPPLVVLRQ�PHWKRG�DQG�WKH�(&%�DSSURDFK�FDQ�EH�UHJDUGHG�DV�WKH�FRPSRVLWLRQ�HIIHFW�RI
WKH�RXWSXW�JDS��EHFDXVH�WKH�PDMRU�GLIIHUHQFH�LV�D�GLVDJJUHJDWHG�DSSURDFK�RI�WD[�EDVHV��7KH
RWKHU�SDUDPHWHUV�GR�QRW�GLIIHU�VR�JUHDWO\��RQO\�WKH�FRYHUDJH�RI�WKH�DGMXVWHG�EXGJHW� LWHPV
GLIIHUV��ZKLOH� WKH� VHOHFWHG� ILVFDO� HODVWLFLWLHV� DUH� WKH� VDPH��7KH� FRYHUDJH� GLIIHUHQFH� KDV� DQ
HIIHFW�RQ�EXGJHWDU\�VHQVLWLYLW\��UHQGHULQJ�WKH�VHQVLWLYLWLHV�LQ�WKH�(&%�DSSURDFK�VPDOOHU��7KH
UHDVRQ�IRU�WKLV�LV�WKDW�UHYHQXHV�H[FOXGH�WKH�WD[�FRQWHQW�RI�WKH�EXGJHW�H[SHQGLWXUHV�DQG��DW
WKH�VDPH�WLPH��VHQVLWLYLW\�GHFUHDVHV��VLQFH�VRPH�LQGH[HG�H[SHQGLWXUHV��SHQVLRQV��DOVR�UHDFW
DXWRPDWLFDOO\�WR�PDFURHFRQRPLF�GHYHORSPHQWV�
7KH�F\FOLFDO�DGMXVWPHQW�SURSRVHG�E\�XV�LV�� LQ�SULQFLSOH��FORVHU�WR�ZKDW�LV�SURSRVHG�E\�WKH
(&%�DSSURDFK��7KH�FRYHUDJH�RI�EXGJHW�LWHPV�LV�WKH�VDPH��DQG�WKH�RYHUDOO�ILVFDO�HODVWLFLW\�LV
QRW�IDU�IURP�WKH�HODVWLFLW\�HPSOR\HG�LQ�WKH�(&%�DSSURDFK��7KHUHIRUH�WKH�GLIIHUHQFH�LQ�WKH
UHVXOWV�RI�WKH�F\FOLFDO�FRPSRQHQW�FDQ�EH�LQWHUSUHWHG�DV��L��WKH�GLIIHUHQFH�EHWZHHQ�ORQJ�DQG
VKRUW�UXQ�DGMXVWPHQW�FDXVHG�E\�WKH�G\QDPLF�QDWXUH�RI�HFRQRP\���LL��GLIIHUHQFH�EHWZHHQ�WKH
LQGLYLGXDO�FRQVXPSWLRQ�JDSV�H[SODLQHG�E\�LQFRPH�SRVLWLRQ�DQG�HVWLPDWHG�E\�ILOWHUV�

7DEOH���&\FOLFDO�FRPSRQHQW�RI�WKH�EXGJHW�GHILFLW

&\FOLFDO�FRPSRQHQWV &\FOLFDO�FRPSRQHQWV�ZLWK�SULFH�HIIHFW

(& (&% 3)�&0+3 (& (&% 3)�&0+3
���� ��� ���� ��� ��� ��� ���
���� ���� ���� ���� ��� ���� ���
���� ��� ���� ���� ��� ���� ����
���� ��� ���� ��� ��� � ���
���� ���� ��� ���� ��� ��� ���
���� ��� ��� ��� ��� ��� ���
���� ��� ��� ���� ��� ��� �
���� ��� ��� ��� ���� ��� ���
���� ���� ��� ��� ���� ��� ���

�$V�WKH�SHUFHQWDJH�RI�*'3

7DEOH� �� FOHDUO\� UHYHDOV� WKH� PRVW� LPSRUWDQW� GLIIHUHQFH� EHWZHHQ� DJJUHJDWHG� �(&�� DQG
GLVDJJUHJDWHG� �(&%��3)�&0+3��DSSURDFKHV��'XH� WR� WKH�QHJDWLYH�RXWSXW�JDS� LQ� ODVW� \HDU
(&�PHWKRG�VXJJHVWV� WKDW� WKH�F\FOLFDOO\�DGMXVWHG�ILVFDO�GHILFLW�ZDV�VPDOOHU��ZKLOH�(&%�DQG
3)�&0+3� VKRZ� WKH� RSSRVLWH��.QRZLQJ� WKDW� GRPHVWLF� GHPDQG� ZDV� GHILQLWHO\� DERYH� LWV
SRWHQWLDO� YDOXH�� WKH� GLVDJJUHJDWHG� DSSURDFK� SURYLGHV� SODXVLEOH� UHVXOW�� $SSDUHQWO\�
GLIIHUHQFHV�EHWZHHQ�WKH�UHVXOWV�RI�WKH�(&%�DQG�WKRVH�RI�RXU�DSSURDFK�ZHUH�QRW�VR�JUHDW�
H[FHSW� IRU� WKH� ILUVW�SHULRG�� ,Q� VSLWH�RI� WKH� UHODWLYHO\� ORZ�GLIIHUHQFH�� WUHQGV� LQ� WKH� F\FOLFDO
FRPSRQHQW� VXJJHVW� GLIIHUHQW� VWRULHV� IRU� WKH� SDVW� \HDUV�� 8VLQJ� WKHVH� F\FOLFDO� FRPSRQHQWV
DQG�SULFH�JDS�F\FOLFDOO\�DGMXVWHG�ILVFDO�GHILFLW�FDQ�EH�FDOFXODWHG�
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7DEOH���&\FOLFDOO\�DGMXVWHG�SULPDU\�(6$�GHILFLW

&$% &$%�ZLWK�SULFH�HIIHFW%XGJHW

GHILFLW É É (& (&% 3)�&0+3 (& (&% 3)�&0+3
���� ��� ��� ��� ��� ��� ��� ���
���� ��� ��� ��� ��� ��� ��� ���
���� ��� ��� ��� ��� ��� ��� ���
���� ���� ���� ��� ���� ���� ���� ����
���� ��� ��� ��� ��� ��� ��� ���
���� ��� ��� ��� ��� ��� ��� ���
���� ��� ��� ��� ��� ��� ��� ���
���� ���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� ����


�'HILFLW�FRUUHFWHG�ZLWK�LQWHUHVW�H[SHQGLWXUH�DQG�F\FOLFDO�FRPSRQHQW��DV�WKH�SHUFHQWDJH�RI�*'3�


�3ULPDU\�(6$��VRXUFH��RZQ�HVWLPDWLRQV�IRU������������YDULRXV�('3�UHSRUWV�IRU�����������

7DEOH���&\FOLFDOO\�DGMXVWHG�SULPDU\�61$�GHILFLW

&$% &$%�ZLWK�SULFH�HIIHFW%XGJHW

GHILFLW É É (& (&% 3)�&0+3 (& (&% 3)�&0+3
���� ��� ��� ��� ��� ���� ��� ����
���� ��� ��� ��� ��� ��� ��� ���
���� ��� ��� ��� ��� ��� ��� ���
���� ��� ��� ��� ��� ���� ��� ���
���� ��� ��� ��� ��� ��� ��� ���
���� ��� ��� ��� ��� ��� ��� ���
���� ���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� ����


� 'HILFLW� FRUUHFWHG� ZLWK� LQWHUHVW� UHYHQXH�� H[SHQGLWXUH�� QHW� SD\PHQWV� RI� WKH� FHQWUDO� EDQN� DV� � WKH
SHUFHQWDJH�RI�*'3�



�6RXUFH��KWWS���ZZZ�PQE�KX�GRNXPHQWXPRN�KX����BILVNDOLV�[OV

6LQFH�&3,�ZDV�KLJKHU� WKDQ�*'3�GHIODWRU� LQ� ��V·� F\FOLFDOO\� DGMXVWHG�EXGJHW�GHILFLW� VKRZV
HYHQ�ZRUVH�VWUXFWXUDO�ILVFDO�VWDQFH���2Q�WKH�RWKHU�KDQG�� LQ������DQG������&3,�ZDV� ORZHU
WKDW�*'3�GHIODWRU�WKXV�F\FOLFDO�FRPSRQHQWV��VXJJHVWHG�E\�UHDO�YDULDEOHV��ZHUH�DOVR�ORZHU��,W
KDYH�WR�EH�QRWHG�WKDW�UHVXOWV�IURP�SULFH�JDS�VKRXOG�EH�LQWHUSUHWHG�FDUHIXOO\�EHFDXVH�WKHUH�LV
RQO\� DUELWUDU\� ZD\� WR� ILOWHU� RXW� GLVFUHWLRQDU\� HIIHFW� RI� ILVFDO� SROLF\� RQ� *'3� GHIODWRU�
1HYHUWKHOHVV�WKH�LQFOXVLRQ�RI�SULFH�JDS�KHOSV�WR�GHSLFW�WKH�FRUUHFW�F\FOLFDO�SRVLWLRQ�RI�ILVFDO
GHILFLW�
7KH� GLIIHUHQW� LQGLFDWRUV� VXJJHVW� VXEVWDQWLDOO\� GLIIHUHQW� VWRULHV� LQ� WKH� FDVH� RI� WKH� ILVFDO
FRQVROLGDWLRQ�LQ�����������LQ�+XQJDU\��$V�D�ILUVW�VWHS�RI�WKH�PHDVXUHV�D�VXUSULVH�LQIODWLRQ
ZDV�DFKLHYHG�E\�GHYDOXDWLRQ�DQG�LQFUHDVH�LQ�LPSRUW�GXWLHV�RQ�FRQVXPHU�JRRGV��7KLV�KDG�D
VLJQLILFDQW�HIIHFW�RQ�UHDO�YDULDEOHV�LPPHGLDWHO\�EHFDXVH�QRPLQDO�ZDJHV�ZHUH�QRW�DGMXVWHG�LQ
WKH� SULYDWH� DQG� SXEOLF� VHFWRU�� ,Q� RWKHU�ZRUGV� D� VL]HDEOH� UHDOORFDWLRQ� EHWZHHQ� KRXVHKROG
LQFRPH� �DQG� FRQVXPSWLRQ�� DQG�SURILWV� �DQG� LQYHVWPHQW��ZDV� DFKLHYHG� IRU� WKH� EHQHILW� RI
ODWWHU�� 7KH� DJJUHJDWH� (&� PHWKRG� VHHPV� WR� EH� XQDEOH� WR� FDSWXUH� WKLV� FKDQJH�� WKH� (&%
PHWKRG�VKRZV�DQ�LPPHGLDWH�DQG�VWURQJ�LPSDFW�RQ�WKH�EXGJHW��ZKLOH�RXU�DSSURDFK�VXJJHVWV
D�VLJQLILFDQW��EXW�OHVV�VHYHUH�LPSDFW�ZLWK�RQH�\HDU�ODJ��7DNLQJ�LQWR�DFFRXQW�WKH�SULFH�HIIHFW
KRZHYHU�� WKH�(&�PHWKRG�ZRXOG� UHIOHFW� D� SRVLWLYH� EXGJHW� FRPSRQHQW�� WKH�(&%�PHWKRG
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ZRXOG� WXUQHG� RXW� WR� EH� OHVV� QHJDWLYH�� ZKLOH� RXU� PHWKRG� VXJJHVWV� WKDW� WKLV� EXGJHW
FRPSRQHQW�FRXOG�KDYH�FORVHU�WR�]HUR�DVVXPLQJ�WKH�RQH�\HDU�ODJ�
,Q� ���������� WKH� DJJUHJDWH� (&� PHWKRG� ZRXOG� LQGLFDWH� D� VPDOO� QHJDWLYH� F\FOLFDO
FRPSRQHQW�� 2Q� WKH� RWKHU� KDQG�� GLVDJJUHJDWHG� PHWKRGV� VXJJHVW� D� VLJQLILFDQW� SRVLWLYH
F\FOLFDO�FRPSRQHQW��7KH�(&%�PHWKRG�LQGLFDWHV�D�KLJKHU�LPSDFW�RQ�WKH�EXGJHW��ZKLOH�RXU
PHWKRG�VKRZV�D�PRUH�PRGHUDWH�LPSDFW��7DNLQJ�LQWR�DFFRXQW�WKH�SULFH�HIIHFW��WKH�UHVXOWV�RI
WKH� FRUUHFWHG� (&� PHWKRG� EHFRPH� PRUH� QHJDWLYH�� 7KH� SRVLWLYH� F\FOLFDO� FRPSRQHQW
HVWLPDWHG�E\�WKH�GLVDJJUHJDWHG�PHWKRGV�ZRXOG�EH�OHVV�VLJQLILFDQW��,W�FDQ�EH�LQWHUSUHW�DV�WKH
WHPSRUDU\�SRVLWLYH� LPSDFW�RI� WKH�F\FOLFDO� IOXFWXDWLRQV�RI�UHDO�YDULDEOHV�ZLOO�GLVDSSHDU�RYHU
WKH�F\FOH��EXW�WHPSRUDU\�QHJDWLYH�LPSDFW�RI�WKH�SULFH�JDS�ZLOO�DOVR�EH�VHOI�UHYHUVHG� LQ�WKH
PHGLXP�WHUP��7KHVH�UHVXOWV�KDYH�GLIIHUHQW�SROLF\�LPSOLFDWLRQV��IRU�H[DPSOH�LQ�WKH�FDVH�RI
SODQV�IRU�IXWXUH�WD[�FXWV�

9��&RQFOXVLRQV
´$W\SLFDOµ�F\FOLFDO�FLUFXPVWDQFHV� LQ�+XQJDU\�WDNHQ� LQWR�FRQVLGHUDWLRQ�� LW� LV�QRW�VXUSULVLQJ
WKDW� WKH� DJJUHJDWH� RXWSXW� JDS�PHWKRGV� VXFK� DV� WKH� (&� DSSURDFK� SURYLGH� DQ� LQDFFXUDWH
SLFWXUH�RI�WKH�F\FOLFDO�FRPSRQHQW�RI�WKH�EXGJHW��VRPHWLPHV�HYHQ�ZLWK�WKH�ZURQJ�VLJQ�
$OWHUQDWLYH� GLVDJJUHJDWHG� PHWKRGV� KDYH� DQ� DGGLWLRQDO� DGYDQWDJH�� DOORZLQJ� IRU� WKH
SRVVLELOLW\� RI� UHPRYLQJ� WKH� GLUHFW� ´DXWRPDWLFµ� HIIHFWV� RI� JRYHUQPHQW� VSHQGLQJ� RQ� WKH
UHYHQXH�VLGH��+RZHYHU�� WKH� LQGLUHFW�HIIHFWV�RI� WKRVH�H[SHQGLWXUHV�RQ�ERRVWLQJ�KRXVHKROG
FRQVXPSWLRQ�FDQQRW�EH�ILOWHUHG�RXW�HDVLO\�
7KH�UHVXOWV�RI�WKH�WZR�DOWHUQDWLYH�GLVDJJUHJDWHG�PHWKRGV�DUH�QRW�YHU\�GLIIHUHQW�GXULQJ�WKH
SHULRG�DV�D�ZKROH��8QOLNH�WKH�(&%�PHWKRG��WKH�3)�&0+3�DSSURDFK�KDV�D�IHZ�IDYRXUDEOH
SURSHUWLHV��)LUVW� DQG� IRUHPRVW��RXU�PHWKRG� LV� DEOH� WR� LQFRUSRUDWH� WKHRUHWLFDOO\�PRWLYDWHG
DVVXPSWLRQV��,Q�DGGLWLRQ�WR�WKH�SURGXFWLRQ�IXQFWLRQ��GLVDJJUHJDWHG�JDSV�DUH�DOVR�GULYHQ�E\
WKH� EHKDYLRXUDO� HTXDWLRQ�� 6HFRQGO\�� DJJUHJDWLRQ� FRQVWUDLQW� LV� VDWLVILHG� LQ� WKH� 3)�&0+3
DSSURDFK��ZKLOH�LW�LV�YLRODWHG�LQ�WKH�(&%�PHWKRG��)LQDOO\��GXH�WR�LQWHUQDWLRQDO�DSSOLFDELOLW\
DQG�FRPSDUDELOLW\��RXU�PHWKRG�UHPDLQV�WUDFWDEOH�DQG�LV�HDV\�WR�UHSURGXFH�
7DNLQJ� LQWR� DFFRXQW� RWKHU� GLIILFXOWLHV� PHQWLRQHG� LQ� WKH� LQWURGXFWLRQ�� WKH� F\FOLFDO
FRPSRQHQW� LV� WKH�RQO\�RQH�RI� WKH� WHPSRUDU\� LQIOXHQFHV��ZKLFK� VKRXOG�EH� UHPRYHG� IURP
WKH� EXGJHW� EDODQFH� LQ� RUGHU� WR� DVVHVV� WKH� XQGHUO\LQJ� ILVFDO� VLWXDWLRQ� RU� WKH� GHJUHH� RI
GLVFUHWLRQDU\�SROLFLHV��,Q�RWKHU�ZRUGV��&$%V�VKRXOG�EH�FRUUHFWHG�ZLWK�RWKHU�LQIOXHQFHV��OLNH
LQIODWLRQ�� DQG�RU� D�SDUW�RI� WKH�GLVFUHWLRQDU\� FRPSRQHQW��ZKLFK� LV� WHPSRUDULO\�SRVLWLRQHG
LQVLGH�RU�RXWVLGH�WKH�EXGJHW�DFFRXQWV��,Q�RUGHU�WR�HPSKDVLVH�WKHVH�QHFHVVDULO\�FRUUHFWLRQV�
ZH�IRFXV�RQ�F\FOLFDO�FRPSRQHQWV��FF��WKDQ�UDWKHU�&$%V��RU�&$3%V�WKHPVHOYHV�
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9,��5HIHUHQFHV
%ODQFKDUG��2���-����������´6XJJHVWLRQV�IRU�D�1HZ�6HW�RI�)LVFDO�,QGLFDWRUVµ�2(&'�ZRUNLQJ

SDSHU�����
%RLMH��5���������¶�7KH�*HQHUDO�*RYHUQPHQW�6WUXFWXUDO�%XGJHW�%DODQFH·�6YHULJHV�5LNVEDQN

(FRQRPLF�5HYLHZ���������6YHULJHV�5LNVEDQN
%RXWKHYLOODLQ��&���&RXU�7KLPDQQ��3���YDQ�GHQ�'RRO��*���3��+�&RV�� ��/DQJHQXV��*���0RKU�

0���0RPLJOLDQR�� 6�� DQG�7XMXOD��0�� ������� ¶&\FOLFDOO\� $GMXVWHG� %XGJHW� %DODQFHV�� $Q
$OWHUQDWLYH� $SSURDFK·� (XURSHDQ� &HQWUDO� %DQN�� :RUNLQJ� 3DSHU� 1R�� ���� 6HSWHPEHU
����

%XWL��0��DQG�YDQ�GHQ�1RRUG��3���������¶'LVFUHWLRQDU\�)LVFDO�DQG�3ROLF\�DQG�(OHFWLRQV��7KH
([SHULHQFH�RI�WKH�(DUO\�<HDUV�RI�(08·�(FRQRPLFV�'HSDUWPHQW�:RUNLQJ�3DSHU�1R�
�����2(&'

%XWOHU�� /�� ������� ¶$� 6HPL�6WUXFWXUDO� 0HWKRG� WR� (VWLPDWH� 3RWHQWLDO� 2XWSXW�� &RPELQLQJ
(FRQRPLF� 7KHRU\� ZLWK� D� 7LPH�6HULHV� )LOWHU�� 7KH� %DQN� RI� &DQDGD·V�1HZ�4XDUWHUO\
3URMHFWLRQ�0RGHO·�3DUW����7HFKQLFDO�5HSRUW�1R������%DQN�RI�&DQDGD�

&KDON�� 1�� $�� �������� ´6WUXFWXUDO� %DODQFHV� DQG� $OO� 7KDW�� :KLFK� ,QGLFDWRUV� WR� 8VH� LQ
$VVHVVLQJ�)LVFDO�3ROLF\µ�,0)�ZRUNLQJ�SDSHU������

&RULFHOOL�� )�� DQG� (UFRODQL� 9�� ������� ¶� &\FOLFDO� DQG� 6WUXFWXUDO� 'HILFLWV� RQ� WKH� URDG� WR
$FFHVVLRQ��)LVFDO�5XOHV�IRU�DQ�(QODUJHG�(XURSHDQ�8QLRQ·�'LVFXVVLRQ�3DSHU�1R�������
'HFHPEHU�������&HQWUH�IRU�(FRQRPLF�3ROLF\�5HVHDUFK

&URQLQ�� '�� DQG� 0F&R\�� '�� ������� ¶0HDVXULQJ� 6WUXFWXUDO� %XGJHW� %DODQFHV� LQ� D� )DVW
*URZLQJ�(FRQRP\��7KH�&DVH�RI�,UHODQG·�7HFKQLFDO�3DSHU�1R����57�����&HQWUDO�%DQN
RI�,UHODQG

'DUYDV��=V��DQG�9DGDV���*���������¶8QLYDULDWH�3RWHQWLDO�2XWSXW�(VWLPDWLRQV�IRU�+XQJDU\·
01%�:RUNLQJ�3DSHU�1R����������6HSWHPEHU�����

'HQLV�� &��� 0�� .�� DQG� 5|JHU�� :� ������� ¶3URGXFWLRQ� )XQFWLRQ� $SSURDFK� WR� &DOFXODWLQJ
3RWHQWLDO�*URZWK� DQG�2XWSXW�*DSV�²� HVWLPDWHV� IRU� WKH�(8�0HPEHU�6WDWHV� DQG� WKH
86·�(XURSHDQ�&RPPLVVLRQ��'LUHFWRUDWH�*HQHUDO�IRU�(FRQRPLF�DQG�)LQDQFLDO�$IIDLUV�
(FRQRPLF�3DSHUV�1��������6HSWHPEHU�����

(XURSHDQ�&RPPLVVLRQ��´3XEOLF� ILQDQFHV� LQ�(08�²�����µ�5HSRUW�RI� WKH�'LUHFWRUDWH� IRU
(FRQRPLF�DQG�)LQDQFLDO�$IIDLUV��0D\�����

*LRUQR�� &��� 3�� 5LFKDUGVRQ�� '�� 5RVHYHDUH� DQG� YDQ� GHQ� 1RRUG�� 3�� ������� �(VWLPDWLQJ
3RWHQWLDO� 2XWSXW�� 2XWSXW� *DSV� DQG� 6WUXFWXUDO� %XGJHW� %DODQFHVµ� 2(&'� ZRUNLQJ
SDSHU�����

.URJVWUXS�� 6�� ������� ´6KRXOG� :H� 3D\� $WWHQWLRQ� 7R� ,QGLFDWRUV� RI� )LVFDO� ,PSDFW� RQ
'HPDQG"µ�+(,��+DXWHV�(WXGHV�,QWHUQDWLRQDOHV��ZRUNLQJ�SDSHU�)HEUXDU\�����

/D[WRQ��'�� DQG� 5�� 7HWORZ� ������� ¶$� 6LPSOH�0XOWLYDULDWH� )LOWHU� IRU� WKH�0HDVXUHPHQW� RI
3RWHQWLDO�2XWSXW·�7HFKQLFDO�5HSRUW�1R������%DQN�RI�&DQDGD�

0RKU�� 0�� ������� ¶&\FOLFDOO\� $GMXVWHG� %XGJHW� %DODQFHV�� $Q� $OWHUQDWLYH� $SSURDFK¶
3UHVHQWDWLRQ�DW�)UDQNIXUW�8QLYHUVLW\����-XQH�����
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3�� .LVV�� *�� ������� ´$� ILVNiOLV� MHO] V]iPRN� ~M� PHJN|]HOtWpVEHQµ� .|]JD]GDViJL� 6]HPOH�
�������LQ�+XQJDULDQ

3XOD��*�������� ¶&DSLWDO�6WRFN�(VWLPDWLRQ�LQ�+XQJDU\��$�%ULHI�'HVFULSWLRQ�RI�0HWKRGROJ\
DQG�5HVXOWV·�01%�:RUNLQJ�3DSHU�1R����������0DJ\DU�1HP]HWL�%DQN

4XDUWHUO\�5HSRUW�RI�,QIODWLRQ��)HEUXDU\�������0DJ\DU�1HP]HWL�%DQN�
6W�$PDQW��3��DQG�YDQ�1RUGHQ��6��������� ¶0HDVXUHPHQW�RI�WKH�2XWSXW�*DS��$�'LVFXVVLRQ

RI�5HFHQW�5HVHDUFK�DW�WKH�%DQN�RI�&DQDGD·�7HFKQLFDO�5HSRUW�1R������%DQN�RI�&DQDGD
6W�$PDQW��3��DQG�YDQ�1RUGHQ��6��������� ·0HDVXUHPHQW�RI�WKH�2XWSXW�*DS��$�'LVFXVVLRQ

RI�5HFHQW�5HVHDUFK�DW�WKH�%DQN�RI�&DQDGD·�7HFKQLFDO�5HSRUW�1R������%DQN�RI�&DQDGD
9DQ�GHQ�1RRUG�� 3�� ������� �7KH� 6L]H� DQG� WKH� UROH� RI�$XWRPDWLF�)LVFDO� 6WDELOL]HUV� LQ� WKH

����V�DQG�EH\RQGµ�2(&'�ZRUNLQJ�SDSHU�����
9iUSDORWDL�� 9� ������� ¶1XPHULFDO�0HWKRG� IRU� (VWLPDWLQJ�*'3�'DWD� IRU�+XQJDU\·�01%

:RUNLQJ�3DSHU�1R����������0DJ\DU�1HP]HWL�%DQN
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9,,��$SSHQGL[

9,,�����/RJ�OLQHDUL]DWLRQ�DQG�WKH�RSWLPDO�YDOXH�RI�l�LQ�+3�ILOWHU
0RKU� ������� DUJXHV� WKDW� WKH� +3� ILOWHU� LV� OLQHDU�� 7KLV� SURSHUW\� HQVXUHV� WKHRUHWLFDO
UHODWLRQVKLS� E\� WKH� IDFW� WKDW� WKH� GLVDJJUHJDWHG�+3� ILOWHUHG� JDS� SUHFLVHO\� VXPV� XS� WR� WKH
DJJUHJDWH�JDS��(YHQ�WKRXJK�WKH�+3�ILOWHU�LV�OLQHDU��WKLV�FKDUDFWHULVWLF�FDQQRW�EH�H[SORLWHG�LQ
HFRQRPLF� WLPH� VHULHV�� ,Q� RUGHU� WR� VXEVWDQWLDWH� WKLV�� ZH� SURYH� WKDW� HFRQRPLF� WLPH� VHULHV
VKRXOG�EH�ORJDULWPL]HG�LQ�WKH�+3�ILOWHU��DQG�DV�D�FRQVHTXHQFH��DJJUHJDWLRQ�FRQVWUDLQW�LV�QRW
VDWLVILHG��)LUVW��OHW�XV�FRQVLGHU�WKH�VWDQGDUG�IRUP�RI�WKH�+3�ILOWHU�
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ZKHUH� ( )Ç Û
Ü ÛÝ ---Þ
ß

ßà Þààà Þ ����
á
â ââââ \\\\ � WHUP� HQVXUHV� WKH� VPRRWKQHVV� RI� WKH� WUHQG

FRPSRQHQW�� 1RWH� WKDW� WKLV� WHUP� LV� DSSOLFDEOH� WR� RQO\� ,���� YDULDEOHV�� ZKHUH� WKH� ILUVW
GLIIHUHQFH� LV� VWDWLRQDU\�� ,I� \ ã � JURZV� H[SRQHQWLDOO\��ZKLFK� LV� WUXH� IRU�PRVW� HFRQRPLF� WLPH
VHULHV�� WKHQ� WKH� VWDQGDUG� VPRRWKQHVV� WHUP� LV� LQDSSURSULDWH�� VLQFH� GLIIHUHQFH� LQFUHDVHV� LQ
WLPH��$V� D� FRQVHTXHQFH�� WKH�ZHLJKW� RI� GLIIHUHQFHV� LQ� WKH� RSWLPLVDWLRQ� SUREOHP�EHFRPHV
LQFUHDVLQJO\�KLJK��DQG�GLVWRUWV�WKH�HVWLPDWLRQ��7KH�ORQJHU�WKH�WLPH�VHULHV�DUH��WKH�ODUJHU�WKH
GLIIHUHQFHV�DQG�WKH�VL]H�RI�GLVWRUWLRQ��7KH�IROORZLQJ�H[DPSOH�RXWOLQHV�WKLV�HIIHFW��&RQVLGHU
DQ�H[SRQHQWLDOO\�JURZLQJ�WLPH�VHULHV�� ä��� \J\ åå += �DQG�PXOWLSO\�LW�E\�D�WKUHH�\HDU�ORQJ�
WZR�SHUFHQW�SHDN�JDS�

)LJXUH���'LVWRUWLRQ�LQ�+3�ILOWHUHG�H[SRQHQWLDO�WLPH�VHULHV
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)LJXUH� �� FOHDUO\� UHYHDOV� WKDW� HFRQRPLF� WLPH� VHULHV�� VXFK� DV� *'3�� SULYDWH� ZDJHV�
FRQVXPSWLRQ�HWF��FDQQRW�EH�+3�ILOWHUHG�ZLWKRXW�ORJ�OLQHDUL]LQJ��ZKLFK�ZDV�ZKDW�ZH�ZDQW�WR
SURYH�
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%\� QRZ� LW� LV� REYLRXV� ZK\� WKH� OLQHDU� FKDUDFWHULVWLF� RI� WKH� +3� ILOWHU� FDQQRW� VDWLVI\� WKH
DJJUHJDWLRQ�FRQVWUDLQW� LQ� WKH� FDVH�RI� HFRQRPLF� WLPH� VHULHV��(YHQ� LI� %%% %$& += � LV� WUXH�
WKHQ� &&& EDF +¹ ��ZKHUH� VPDOO�FDVH� OHWWHUV�GHQRWH� WKH�QDWXUDO� ORJDULWKP�RI� YDULDEOHV�� DQG
WKXV��WKH�VDPH�LV�WUXH�IRU�+3�ILOWHUHG�WLPH�VHULHV��7R�SUHVHQW�WKLV�SKHQRPHQRQ��ZH�EUHDN
GRZQ� WKH� RXWSXW� LQWR� ODERXU� LQFRPH� DQG�SURILW�� XVLQJ�ZDJH� �a�� DQG� SURILW� VKDUHV� ���a��
)LJXUH���SORWV� WKH�+3�ILOWHUHG�DJJUHJDWHG�RXWSXW�JDS��ZHLJKWHG� ODERXU� LQFRPH�DQG�SURILW
JDSV�IRU�+XQJDU\ ')( ��,W�LV�DSSDUHQW�WKDW�WKH�VL]H�RI�WKH�HUURU�LV�QRW�QHJOLJLEOH��5HVXOWV�GR�QRW
EHFRPH�EHWWHU�LI�ZH�H[DPLQH�ORQJHU�WLPH�VHULHV�RI�GHYHORSHG�HFRQRPLHV��VHH�)LJXUH�����7R
VXP�XS�+3�ILOWHU�LV�QRW�RQO\�QRQ�OLQHDU�LQ�WKH�FDVH�RI�ORJ�OHYHO�HFRQRPLF�WLPH�VHULHV��ZKLFK
LV�REYLRXV��EXW�DOVR�WKH�VL]H�RI�WKH�HUURU�LV�FRQVLGHUDEOH�

)LJXUH���9LRODWLRQ�RI�DJJUHJDWLRQ�FRQVWUDLQW�LQ�WKH�FDVH�RI�+XQJDU\

* +-, .
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* .2, 4
.2, .
.2, 4
.2, 3
/�, +

5 4 576 5 1 578 5 3 5�5 .7. .-/ .
+ .�9
:<;�= >7;�=7?7@7>BA CED2F GIH7J ?�= H�KBKLJ M�@�?7?ON H�?7@�= H�KP?7@�>
M

Q)R S
Q)R T
Q)R U
R V
R U
R T
R S
R W

X T X7Y X S X7Z X W X�X V7V V-[ V
U V�\
]_^ ^ `7^ acb d Q e `�f g�h i

$QRWKHU� SUREOHP� LV� UHODWHG� WR� WKH� SURSHU� YDOXH� RI� l�� :H� ZLOO� VKRZ� WKDW� RSWLPDO� l
SDUDPHWHU�LV�QRW�LQGHSHQGHQW�RI�JURZWK�UDWH�LI�ZH�XVH�WKH�OHYHOV�RI�YDULDEOHV��+RZHYHU��LW�LV
LQGHSHQGHQW�LQ�WKH�FDVH�RI�ORJ�OHYHO�WLPH�VHULHV�
:H�VLPXODWH�WLPH�VHULHV�ZLWK�GLIIHUHQW�JURZWK�UDWHV�DQG�DGG�WKH�VDPH�JDSV�WR�WKHP��8VLQJ
WKHVH� WLPH� VHULHV�� ZH� FRPSXWH� +3� JDSV� E\� GLIIHUHQW� ODPEGDV�� DQG� ILQG� l� ZKHUH� WKH
FRUUHODWLRQ�EHWZHHQ�UHDO�JDS�DQG�+3�LV�PD[LPDO�
6LPXODWLRQ� UHVXOWV� XQGHUSLQ� RXU� LQWXLWLRQ�� QDPHO\� WKDW� WKH� KLJKHU� WKH� JURZWK� UDWH� LV�� WKH
VPDOOHU�LV�WKH�YDOXH�RI�WKH�RSWLPDO�ODPEGD��H�J�����TXDUWHUO\�JURZWK�UDWH�UHTXLUHV�l �����
ZKLOH� ODPEGD� LV�RQO\������ LI� WKH�JURZWK�UDWH� LV�����VHH� WKH� ULJKW�VLGH�SDQHO�RI�)LJXUH����
7KLV�LV�REYLRXV�LI�ZH�EHDU�LW�LQ�PLQG�WKDW�D�VPDOOHU�ODPEGD�DOORZV�WKH�+3�WUHQG�WR�JHW�FORVHU
WR� WKH� H[SRQHQWLDO� SDWWHUQ�� 7KH� SUREOHP� LV� WKDW� JDS��+3�JDS��U� HDOFRU � KDV� D� PD[LPXP
YDOXH�GHSHQGLQJ�RQ�ODPEGD��+RZHYHU��LW�FKDQJHV�FDVH�E\�FDVH��VHH�WKH�OHIW�SDQHO�RI�)LJXUH
�����,Q�WKH�FDVH�RI�ORJ�OLQHDUL]HG�WLPH�VHULHV�� JDS��+3�JDS��U� HDOFRU �JURZV�LQILQLWHO\��VLQFH
WKH�XQGHUO\LQJ�WUHQG� LV� OLQHDU��ZKLFK� LQ� WXUQ�FDQ�EH�FDSWXUHG�E\�l�¸��7KH�DGYDQWDJH�RI
������������������������������������������������
j k �'XH� WR� WKH�HQGSRLQW�SUREOHP�ZH�DSSO\�+3� ILOWHU� IRU�GDWD� IURP������DQG�H[WHQGHG� WR������XVLQJ� WKH
IRUHFDVWV�RI�4XDUWHUO\�5HSRUW�RI�,QIODWLRQ��)HEUXDU\�������
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ODWWHU� LV� WKDW� WKH� VDPH� ´HIILFLHQF\µ� FDQ� EH� REWDLQHG� IRU� DOO� ORJ�OLQHDUL]HG� HFRQRPLF� WLPH
VHULHV�ZLWKRXW�D�l�SDUDPHWHU�KDYLQJ�WR�EH�GHWHUPLQHG�

)LJXUH���2SWLPDO�YDOXH�RI��l
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7KH� OHIW�SDQHO�VKRZV� WKH�FRUUHODWLRQ�EHWZHHQ�WKH�RULJLQDO�JDS�DQG� WKH�RQH�GHULYHG� IURP� WKH�+3�ILOWHU� DV� D
IXQFWLRQ� RI� ODPEGD�� 7KH� ULJKW� SDQHO� GLVSOD\V� WKH� RSWLPDO� ODPEGD�� ZKLFK� SURYLGHV� D�PD[LPXP� FRUUHODWLRQ
EHWZHHQ�WKH�RULJLQDO�JDS�DQG�WKH�+3�RQH�DV�D�IXQFWLRQ�RI�JURZWK�UDWH�

9,,�����$Q�DOWHUQDWLYH�ZD\�RI�GHULYLQJ�7)3
$ORQJ� ZLWK� WKH� (&� DSSURDFK�� ZH� XVH� WKH� &REE�'RXJODV� SURGXFWLRQ� DV� DQ� LPSRUWDQW
WKHRUHWLFDO� SDUW� RI� PHDVXULQJ� F\FOLFDO� SRVLWLRQ�� KRZHYHU�� ZH� DVVXPH� ODERXU�DXJPHQWHG
WHFKQRORJLFDO�SURJUHVV�UDWKHU�WKDQ�QHXWUDO�WHFKQRORJLFDO�SURJUHVV��DV�WKH�IRUPHU� LV�D�PRUH
DFFHSWDEOH�DVVXPSWLRQ�LQ�WKH�FDVH�RI�+XQJDU\

��� /7)3.I6< ¢¢= ����
ZKHUH�6�LV�D�VLPSOH�VFDOLQJ�IDFWRU�QRZ��$QRWKHU�GHYLDWLRQ�IURP�WKH�(&�DSSURDFK�LV�WKDW�ZH
´HVWLPDWHµ�7)3�E\� D� VLPSOH� DFFRXQWLQJ� IUDPHZRUN� LQVWHDG�RI� HVWLPDWLQJ� 6RORZ� UHVLGXDO�
)RU�WKH�VDNH�RI�VLPSOH�QRWDWLRQ��GHQRWH�+�WKH�HIIHFWLYH�ODERXU�L�H�� /7)3+ ¢= ��7KH�WRWDO
GHULYDWLYH�RI�HTXDWLRQ

G++
<G..

<G< �
�+�

�= ����

DVVXPLQJ� WKDW� WKH� PDUJLQDO� SURGXFWLRQ� RI� HIIHFWLYH� ODERXU� DQG� FDSLWDO� LV� HTXDO� WR� WKH
DYHUDJH�ZDJH�DQG� WKH�XVHU�FRVW�RI�FDSLWDO� L�H�� XVHU.< =�� � DQG� Z+< =�� � DQG�GRLQJ
VRPH�DOJHEUD�ZH�REWDLQ

²Õ
±ª½

» +¢+¢= 7)3
G7)3

/
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<
.XVHU
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%DVHG� RQ� QDWLRQDO� DFFRXQWV�� VXEVWLWXWH� <.XVHU ¢ � IRU� a-� � DQG� <+Z ¢ � IRU� a� LQWR
HTXDWLRQ������DQG�UHDUUDQJH�LW��ZH�JHW�WKH�JURZWK�RI�7)3�
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%\�LQWURGXFLQJ�WLPH�YDU\LQJ�YDULDEOHV�DQG�XVLQJ�VLPSOHU�QRWDWLRQ��ZH�REWDLQ

( )( ) ­­­­­­­ ON\WIS aaa D-D--D=D ��� ����

XVLQJ�������ZH�FDQ�FRPSXWH�WKH�JURZWK�UDWH�RI�7)3�DQG�LWV�OHYHO��

9,,�����(VWLPDWLRQ�UHVXOWV
9,,��������&REE�'RXJODV�SURGXFWLRQ�IXQFWLRQ
$V�WKH�ILUVW�VWHS��ZH�HVWLPDWH�WKH�VWDQGDUG�&REE�'RXJODV�SURGXFWLRQ�IXQFWLRQ�ZLWKRXW�DQ\
UHVWULFWLRQV�� 7KHQ� ZH� LPSRVH� �=+ �� UH�HVWLPDWH� WKH� IXQFWLRQ� DQG� ILQDOO\� ZH� DSSO\
H[SHUWLVH�FDSLWDO�ODERXU�VKDUH�

7DEOH����&REE�'RXJODV�SURGXFWLRQ�IXQFWLRQ
®®®® NOD\ e+++=

\ \ \
FRQVW� ����� ����� �����

������ ������ ������
O ���� ���� ����

������ � �
N ���� ���� ����

������ ������ �
:DOG�WHVW�a���b� � ����� � �

6WDQGDUG�HUURUV�DUH�LQ�EUDFNHWV

ZKHUH� \�� O� DQG�N� GHQRWH� WKH� QDWXUDO� ORJDULWKP� RI�*'3�� HPSOR\PHQW� DQG� FDSLWDO� VWRFN ¯0°
UHVSHFWLYHO\��$V�DUJXHG��WKH�FRQVWDQW�LQSXW�VKDUH�FDQQRW�EH�PDLQWDLQHG�LQ�+XQJDU\��WKXV�ZH
LQYRNH�WKH�WLPH�YDU\LQJ�SDUDPHWHU�HVWLPDWLRQ�RI�FDSLWDO�VKDUH�

������������� ±²�²�²³²´±²�µ"¶³²´ ++-+-= ····· NO\ bb
²!¸ ±¹º²!¸³»´±²�»0¼�½³²´±²�²�¼³²´ ���(���������������� ++= ·· bb

ZKHUH� VWDQGDUG� HUURUV� DUH� LQ� EUDFNHWV��1RWH� WKDW� FDSLWDO� VKDUH� VHHPV� WR� IROORZ� XQLW� URRW
SURFHVV� ZLWK� GULIW�� ZKLFK� LV� DQ� DFFHSWDEOH� UHVXOW� LI� LW� LQFUHDVHV� VWHDGLO\� GXULQJ� WKH� WHVW
SHULRG�

������������������������������������������������
¾ ¿ �:H�XVHG�FDSLWDO�VWRFN�HVWLPDWLRQ�RI�3XOD��������
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9,,��������&\FOLFDO�HODVWLFLWLHV�RI�WKH�UHDO�HFRQRP\
$V� PHQWLRQHG� HDUOLHU�� WKHUH� DUH� IRXU� UHDO�HFRQRP\� YDULDEOHV� WKDW� GHWHUPLQH� F\FOLFDO
SRVLWLRQ�� 6LQFH�ZH� WHQG� WR�GLVWLQJXLVK�EHWZHHQ� WKH� ORQJ�UXQ� DQG� WKH� VKRUW�UXQ� LW� IROORZV
WKDW�WKH�HUURU�FRUUHFWLRQ�PRGHO�LV�HVWLPDWHG�E\�XVLQJ�WKH�WZR�VWHS�(QJHO�*UDQJHU�PHWKRG�
$V�WKH�UHVLGXDOV�RI� WKHVH�HTXDWLRQV�FDQ�EH�FRUUHODWHG��ZH� WHVW�H[SOLFLWO\�VWDQGDUG�2/6��RU
HOVH�VHHPLQJO\�XQUHODWHG�UHJUHVVLRQ��685��VKRXOG�EH�XVHG�
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FRQVXPSWLRQ��FRUSRUDWH�SURILW��SHUVRQDO�GLVSRVDEOH�LQFRPH�DQG�*'3�LQ�UHDO�WHUPV���6LQFH
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9,,��������&\FOLFDO�HOVWLFLWLHV�RI�EXGJHW�UHYHQXHV�DQG�H[SHQGLWXUHV
7KLV� VHFWLRQ� GLVSOD\V� WKH� HVWLPDWHG� EXGJHW� VHQVLWLYLWLHV� WR� WD[HV�� ,Q� RUGHU� WR� JHW
HFRQRPHWULFDOO\� FRUUHFW� UHVXOWV�� ZH� DOVR� DSSO\� HUURU� FRUUHFWLRQ� PRGHOV� WR� HVWLPDWH
HODVWLFLWLHV�� &RPSDUHG� WR� WKH� UHDO� HFRQRP\�� WKHUH� LV� DQ� DGGLWLRQDO� SUREOHP�� QDPHO\� WKDW
FKDQJLQJ�WD[�UDWHV�DOWHU�WKH�UHODWLRQVKLS�EHWZHHQ�WD[�EDVHV�DQG�EXGJHW�UHYHQXHV ¯0Þ ��6R�DV�WR
DYRLG�WKLV�GLVWRUWLRQ��ZH�LQWURGXFHG�DGGLWLRQDO�YDULDEOHV�WKDW�FRQWDLQ�WKH�HIIHFWLYH�WD[�UDWHV
ILOWHULQJ�RXW�WKH�HIIHFW�RI� WD[�UDWHV�RQ�UHYHQXHV��8QOLNH�SHUVRQDO� LQFRPH�WD[� �SWD[��� VRFLDO
VHFXULW\� FRQWULEXWLRQV� �VVF�� DQG� FRUSRUDWH� WD[� �FWD[��� YDOXH�DGGHG� WD[� �YDW�� KDG� QRW� EHHQ
FKDQJHG�VLJQLILFDQWO\�EHIRUH�������$V�D�UHVXOW�� LW� LV�QRW�QHFHVVDU\�WR�FRSH�ZLWK�GXPP\�LQ
WKLV�FDVH�
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ORQJ�UXQ�HTXDWLRQV�DUH�DSSURSULDWH��ZH�KDYH�WR�HVWLPDWH�WKH�VKRUW�UXQ�RQHV�

( ) è
è é0ê�ë é!è ì
èèèè ZS'ZSSWD[SWD[ íî�ï"ðñïò
óóóíó)ð!îñïòíï�ï"ôñïò ���������������������������� +--+--=D õõõ ����

( )»»±»0ö�½³²´±²�»0¼³²´ �������������� ÈÈ -+--=D ··· FHYDWYDW ����

( )÷ ø0ù�ú ø!÷ û
÷÷÷÷÷ 'HHSZSVVFVVF üüüüýüÓþ"ÿ���ý�������� ����������������������� ���� --+-=D ����

������������������������������������������������
� � �%RLMH��������PHQWLRQV�WKLV�SUREOHP�DV�WKH�UHVXOW�RI�XVDJH�RI�DQQXDO�GDWD�VLQFH�HVWLPDWLRQ�UHTXLUHV�ODUJH
WLPH�VSDQ� DQG� WD[� DQG� H[SHQGLWXUH� UXOHV� PXVW� EH� FKDQJHG� LQ� ORQJ�UXQ�� ,Q� IDFW�� WKH� SUHVHQFH� RI� WKLV
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FRQFOXGH� WKDW� WKH� HVWLPDWHG� ORQJ�UXQ� SDUDPHWHUV� GHVFULEH� WKH� VHQVLWLYLWLHV� RI� EXGJHW
UHYHQXHV�
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9,,�����'HILQLWLRQV�DQG�GDWD
9DULDEOHV
2XWSXW�DQG�LWV�FRPSRQHQWV�DUH�SXEOLVKHG�TXDUWHUO\�EDVLV�IURP������E\�+XQJDULDQ�&HQWUDO
6WDWLVWLFDO�2IILFH��'DWD�RI�SUHFHGLQJ�SHULRGV�DUH�EDVHG�RQ�9DUSDORWDL��������
8QOHVV�LQGLFDWHG�RWKHUZLVH��ILVFDO�GDWD�DUH�SURYLGHG�RQ�D�FDVK�IORZ�EDVLV��UHO\LQJ�SDUWO\�RQ
�PRQWKO\�� TXDUWHUO\� GDWD� IURP� WKH�7UHDVXU\�� DQG� SDUWO\� RQ� DQQXDO� GDWD� IURP� WKH� YDULRXV%XGJHW�([HFXWLRQ�/DZV�
7KH�(XURSHDQ�&RPPLVVLRQ�DSSURDFK
'LUHFW�WD[�RQ�KRXVHKROGV��3HUVRQDO�,QFRPH�7D[��3,7�
'LUHFW�WD[�RQ�FRUSRUDWLRQV��&RUSRUDWH�,QFRPH�7D[��&,7��LQFOXGLQJ�EDQNV��RQO\�DQQXDO�GDWD�FDQEH�OLQNHG�WR�PDFURHFRQRPLF�GHYHORSPHQWV�EHFDXVH�RI�VSHFLILF�WD[�UXOHV�
,QGLUHFW� WD[HV��9DOXH� $GGHG� 7D[� �9$7�� ZLWK� HVWLPDWHG� UHIXQGV� E\� 01% ÐgÑ �� H[FLVH� GXWLHV�LPSRUW�GXWLHV��ORFDO�EXVLQHVV�WD[��L�H��WKH�YDOXH�DGGHG�EDVLV���WD[HV�RQ�PLQLQJ��JDPEOLQJ�DQG
RWKHU�VPDOO�WD[HV�
6RFLDO� VHFXULW\� FRQWULEXWLRQV�� &RQWULEXWLRQV� SDLG� E\� HPSOR\HUV� DQG� HPSOR\HHV� WR� 3HQVLRQ
)XQGV�� WR� WKH� +HDOWK� &DUH� )XQG� DQG� WR� WKH� /DERXU� 0DUNHW� )XQG�� �7KH� ODWWHU� PD\� EHVWDWLVWLFDOO\�FODVVLILHG�DV�GLUHFW�WD[�RQ�KRXVHKROGV��
8QHPSOR\PHQW� EHQHILWV��8QHPSOR\PHQW� EHQHILWV� SDLG� E\� WKH� /DERXU�0DUNHW� )XQG� WR� WKRVHHOLJLEOH�IRU�WKHP�IRU�D�PD[LPXP�OHQJWK�RI���PRQWKV�DQG�VRFLDO�VXSSRUW�SURYLGHG�E\�ORFDO
JRYHUQPHQWV�IRU�WKRVH�XQHPSOR\HG�SHUVRQV�ZKR�DUH�QRW�HOLJLEOH�IRU�EHQHILWV�
7KH�(&%�DQG�01%�DSSURDFK
'LUHFW� WD[� RQ� KRXVHKROGV� 3HUVRQDO� ,QFRPH�7D[� �3,7�� SDLG� E\� SULYDWH� HPSOR\HHV� �HVWLPDWHGIURP�WKH�WRWDO�3,7�RQ�WKH�EDVLV�RI�VKDUHV�RI�ODERXU�LQFRPH�LQ�WKH�SXEOLF�DQG�SULYDWH�VHFWRU��
'LUHFW�WD[�RQ�FRUSRUDWLRQV��&RUSRUDWH�,QFRPH�7D[��&,7��LQFOXGLQJ�EDQNV
,QGLUHFW�WD[HV�RQ�KRXVHKROG�FRQVXPSWLRQ��9DOXH�$GGHG�7D[��9$7��ZLWK�DQ�01%�HVWLPDWLRQ�IRU
WKH� XQGHUO\LQJ� SDWWHUQ� RI� UHIXQGV�� H[FOXGLQJ� 9$7� RQ� KRXVH� FRQVWUXFWLRQ�� JRYHUQPHQWFRQVXPSWLRQ�DQG�LQYHVWPHQWV��RIILFLDO�HVWLPDWLRQV�RI�WKH�0R)��DQG�H[FLVH�GXWLHV�
2WKHU�PDMRU�LQGLUHFW�WD[HV�� LPSRUW�GXWLHV�DQG�ORFDO�EXVLQHVV�WD[�DUH�OLQNHG�WR�WKH�YDOXH�DGGHGUDWKHU�WKDQ�KRXVHKROG�FRQVXPSWLRQ�
6RFLDO�VHFXULW\�FRQWULEXWLRQV��FRQWULEXWLRQV�SDLG�E\�SULYDWH�HPSOR\HUV��ZH�KDYH�GDWD�RQ�SXEOLFHPSOR\HUV·�FRQWULEXWLRQ��DQG�SULYDWH�HPSOR\HHV��HVWLPDWHG�VLPLODUO\�WR�WKH�3,7��WR�WKH�6WDWH
3HQVLRQ�)XQG��WR�WKH�+HDOWK�,QVXUDQFH�)XQG�DQG�WR�WKH�/DERXU�0DUNHW�)XQG���7KH�ODWWHUPD\�EH�VWDWLVWLFDOO\�FODVVLILHG�DV�GLUHFW�WD[�RQ�KRXVHKROGV��
8QHPSOR\PHQW� EHQHILWV�� XQHPSOR\PHQW� EHQHILWV� SDLG� E\� WKH� /DERXU�0DUNHW� )XQG� WR� WKRVHHOLJLEOH�IRU�WKH�IRU�D�PD[LPXP�OHQJWK�RI���PRQWKV�DQG�VRFLDO�VXSSRUW�ZKLFK�SURYLGHG�E\
ORFDO�JRYHUQPHQWV�IRU�WKRVH�XQHPSOR\HG�SHUVRQV�ZKR�DUH�QRW�HOLJLEOH�IRU�EHQHILWV�

������������������������������������������������
Ò Ó �'LVFUHWLRQDU\�PRYHPHQWV�LQ�9$7�UHIXQGV�FDQQRW�EH�ILOWHUHG�RXW�ZLWK�RXU�FXUUHQW�DSSURDFK�RI�DFFUXDO
UHFRUGLQJ��EHFDXVH�FDVK�IORZ�ILJXUHV�DUH�VLPSO\�DGMXVWHG�EDFNZDUG�E\�WZR�PRQWKV��,Q�RUGHU�WR�FDOFXODWLQJ
WKH�XQGHUO\LQJ�SDWWHUQ�RI�9$7�UHIXQGV�01%�FRUUHFWV�FDVK�IORZ�ILJXUHV�RQ�WKH�EDVLV�RI�RZQ�HVWLPDWHV�
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3HQVLRQV��3HQVLRQV�� GLVDELOLW\� SHQVLRQV� �XQGHU� RU� DERYH� WKH� VWDWXWRU\� UHWLUHPHQW� DJH�� DQG
VXUYLYRUV·�SHQVLRQV
&RQWURO�YDULDEOHV
&KDQJHV� LQ� WD[� UDWHV�� EUDFNHWV� DQG� DOORZDQFHV� IRU� GLUHFW� WD[� RQ� KRXVHKROGV�� 01%HVWLPDWLRQ� EDVHG� RQ� GHWDLOHG� GDWD� IRU� WKH� GLVWULEXWLRQ� RI� WD[DEOH� LQFRPH� DQG� DFWXDO� WD[
SD\PHQWV�SUHSDUHG�E\�WKH�WD[�DGPLQLVWUDWLRQ�
&KDQJHV� LQ� WD[� UDWH� LQ� GLUHFW� WD[� RQ� FRUSRUDWLRQV�� VLPSOH� FDOFXODWLRQ� RQ� WKH� EDVLV� RI
VWDWXWRU\�UDWHV
&KDQJHV� LQ� UDWHV� DQG� FHLOLQJV� LQ� VRFLDO� VHFXULW\� FRQWULEXWLRQV��01%� HVWLPDWLRQ� EDVHG� RQ
GHWDLOHG�GDWD�IRU�WKH�GLVWULEXWLRQ�RI�WD[DEOH�LQFRPH�SUHSDUHG�E\�WKH�WD[�DGPLQLVWUDWLRQ�
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01%�)�]HWHN�KWWS���ZZZ�PQE�KX�
01%�:RUNLQJ�3DSHUV�KWWS���HQJOLVK�PQE�KX�
������6 Ô Õ¹ÖÎ× ��$QGUiV��$JJUHJiOW�NHUHVOHW�pV�NtQiODW��WHUPHOpV�pV�N�ONHUHVNHGHOHP�D�PDJ\DU�JD]GDViJEDQ����������$JJUHJDWH�'HPDQG�DQG�6XSSO\��3URGXFWLRQ�DQG�)RUHLJQ�7UDGH�LQ�WKH�+XQJDULDQ�(FRQRP\������������ Ø ÙgÚ%ÙgÛ Ü ÙgÝ�Ü Þ®ß%à�Ü á®Û àãâãä!à�å�Ùgæ Û Ùgà%ç
������1 è@Õêé@×ÎëìÔ ��-XGLW��$�0DJ\DU�1HP]HWL�%DQN�GHYL]DDGyVViJiQ�IHOKDOPR]yGy�iUIRO\DPYHV]WHVpJ�NpUGpVHL
,VVXHV�RI�)RUHLJQ�([FKDQJH�/RVVHV�RI�WKH�1DWLRQDO�%DQN�RI�+XQJDU\� Ø ÙgÚ%ÙgÛ Ü ÙgÝ�Ü Þ®ß%à�Ü á®Û àãâãä!à�å�Ùgæ Û Ùgà%ç
������. íì× ��-iQRV��6HLJQRUDJH�pV�D]�iOODPDGyViJ�WHUKHL
6HLJQLRUDJH�DQG�WKH�%XUGHQV�RI�*RYHUQPHQW�'HEW� Ø ÙgÚ%ÙgÛ Ü ÙgÝ�Ü Þ®ß%à�Ü á®Û àãâãä!à!å�Ùgæ Û Ùgà%ç
������6 Ô Õ¹ÖÎ× ��$QGUiV��$]�LQIOiFLy�WpQ\H] L�����������EHQ
)DFWRUV�RI�,QIODWLRQ������������ Ø ÙgÚ%ÙgÛ Ü ÙgÝCÜ Þ®ß%à�Ü á®Û àãâãä!à�å�Ùgæ Û Ùgà%ç
������1 è@Õêé@×ÎëìÔ �� -XGLW�� $� W NHEHiUDPOiV�� D� PDNURJD]GDViJL� HJ\HQV~O\� pV� D]� HODGyVRGiVL� IRO\DPDW� |VV]HI�JJpVHL� D� 0DJ\DU
1HP]HWL�%DQN�HUHGPpQ\pQHN�DODNXOiViYDO
7KH�,QIOXHQFH�RI�&DSLWDO�)ORZV��0DFURHFRQRPLF�%DODQFH�DQG�,QGHEWHGQHVV�RQ�WKH�3URILWV�RI�WKH�1DWLRQDO�%DQN�RI�+XQJDU\� Ø ÙgÚ%ÙgÛ Ü ÙgÝ�Ü Þêß%à�Ü áêÛ à
âãä!à�å�Ùgæ Û Ùgà%ç
������6 Ô Õ¹ÖÎ× ��$QGUiV���6WHULOL]iFLy��NDPDWSROLWLND�D]�iOODPKi]WDUWiV�pV�D�IL]HWpVL�PpUOHJ
6WHULOL]DWLRQ��,QWHUHVW�5DWH�3ROLF\��WKH�&HQWUDO�%XGJHW�DQG�WKH�%DODQFH�RI�3D\PHQWV� Ø ÙgÚ%ÙgÛ Ü ÙgÝ�Ü Þ®ß%à�Ü á®Û àãâãä!à�å�Ùgæ Û Ùgà%ç
������' îÌïCðÌîìñ ��=VROW��.DPDWN�O|QEVpJ�pV�iUIRO\DP�YiUDNR]iVRN
,QWHUHVW�5DWH�'LIIHUHQWLDOV�DQG�([FKDQJH�5DWH�([SHFWDWLRQV� Ø ÙgÚ%ÙgÛ Ü ÙgÝ�Ü Þ®ß%à�Ü á®Û àãâãä!à�å�Ùgæ Û Ùgà%ç
������9 Ô ×óòõô)è �� -iQRV�³�= ñ�Ö¶ö�÷êÖÉñ �� ,VWYiQ��$� IRJ\DV]WyL� iUDN� VWUXNW~UiMD�� V]LQWMH� pV� DODNXOiVD�0DJ\DURUV]iJRQ�����������EDQ�
gNRQRPHWULDL�YL]VJiODW�D�UpV]OHWHV�IRJ\DV]WyL�iULQGH[�DODSMiQ
7KH�6WUXFWXUH��/HYHO�DQG�'HYHORSPHQW�RI�&RQVXPHU�3ULFHV� LQ�+XQJDU\������������³�$Q�(FRQRPHWULF�$QDO\VLV�%DVHG�RQ� WKH�'HWDLOHG
&RQVXPHU�3ULFH�,QGH[� Ø ÙgÚ%ÙgÛ Ü ÙgÝ�Ü Þ®ß%à�Ü á®Û àãâãä!à�å�Ùgæ Û Ùgà%ç
������& ñ|è@ïõÕêè@ö%ë ��ÉJQHV��$�YiOODONR]iVRN�EDQNL�ILQDQV]tUR]iVD�0DJ\DURUV]iJRQ����������
%DQN�)LQDQFLQJ�RI�(QWHUSULVHV�LQ�+XQJDU\������������ Ø ÙgÚ%ÙgÛ Ü ÙgÝ�Ü Þ®ß%à�Ü á®Û àãâãä!à�å�Ùgæ Û Ùgà%ç
������% îÇö�îìñ�ñgî ��ÉNRV��$�YiOODONR]yL�V]HNWRU�KRVV]~�WiY~�ILQDQV]tUR]iViQDN�KHO\]HWH�pV�IHMO GpVL�LUiQ\DL
7KH�'HYHORSPHQW�RI�/RQJ�WHUP�)LQDQFLQJ�RI�WKH�(QWHUSULVH�6HFWRU� Ø ÙgÚ%ÙgÛ Ü ÙgÝ�Ü Þ®ß%à�Ü á®Û àãâãä!à�å�Ùgæ Û Ùgà%ç
������& ñ|è@ïõÕêè@ö%ë ��ÉJQHV��$]�LQIOiFLyV�FpONLW ]pV�UHQGV]HUH
7KH�,QIODWLRQ�7DUJHWLQJ�)UDPHZRUN� Ø ÙgÚ%ÙgÛ Ü ÙgÝ�Ü Þ®ß%à�Ü á®Û àãâ¹ä!à�å�Ùgæ Û Ùgà%ç
������9 Ô ×óòõô)è ��-iQRV��$�VWDELOL]iFLy�KDWiVD�D]�iUDNUD��pV�D]�iUDN�pV�D�WHUPHOpV��pUWpNHVtWpV��N|]|WWL�|VV]HI�JJpVHNUH
7KH�(IIHFWV�RI�6WDELOL]DWLRQ�RQ�3ULFHV�DQG�RQ�5HODWLRQV�%HWZHHQ�3ULFHV�DQG�3URGXFWLRQ��6DOHV�
Ø ÙgÚ%ÙgÛ Ü ÙgÝ�Ü Þ®ß%à�Ü á®Û àãâãä!à�å�Ùgæ Û Ùgà%ç
������
% îÌïõîÇøõùìñ ��*\XOD�³�+ îÌÕêèìòõô ��,VWYiQ��7 NHEHiUDPOiV��VWHULOL]iFLy�pV�SpQ]PHQQ\LVpJ
&DSLWDO�,QIORZ��6WHULOL]DWLRQ�DQG�WKH�4XDQWLW\�RI�0RQH\
������
= ñ�Ö¶ö�÷êÖÉñ ��,VWYiQ��$�ODNRVViJ�PHJWDNDUtWiVL�pV�SRUWIROLy�G|QWpVHL�0DJ\DURUV]iJRQ����������
6DYLQJV�DQG�3RUWIROLR�'HFLVLRQV�RI�+XQJDULDQ�+RXVHKROGV������������ ú ÙgÚ%ÙgÛ Ü ÙgÝCÜ Þ®ß%à�Ü á®Û àãâãä!à�å�Ùgæ Û Ùgà%ç
������
É ïCðÇîìÔ ��=VyILD��$�VWHULOL]iFLy�pV�W NHEHiUDPOiV�|NRQRPHWULDL�HOHP]pVH
$Q�(FRQRPHWULF�$QDO\VLV�RI�&DSLWDO�,QIORZV�DQG�6WHULOL]DWLRQ� Ø ÙgÚ%ÙgÛ Ü ÙgÝ�Ü Þ®ß%à�Ü á®Û àãâãä!à�å�Ùgæ Û Ùgà%ç
������= ñ�Ö¶ö�÷êÖÉñ ��,VWYiQ��$�ODNRVViJ�'LYLVLD�SpQ]�WDUWiVL�YLVHONHGpVH�0DJ\DURUV]iJRQ
&KDUDFWHULVWLFV�RI�+RXVHKROG�'LYLVLD�0RQH\�LQ�+XQJDU\� Ø ÙgÚ%ÙgÛ Ü ÙgÝ�Ü Þ®ß%à�Ü á®Û àãâãä!à�å�Ùgæ Û Ùgà%ç
������É ïCðÇîìÔ ��=VyILD�³�9 Ô ×óòõô)è ��-iQRV��9DOXWiN�VHEH]KHW VpJH��3pQ]�J\L�YiOViJRN�D�¶���HV�pYHNEHQ
9XOQHUDELOLW\�RI�)RUHLJQ�&XUUHQF\��)LQDQFLDO�&ULVHV�LQ�WKH�����V� Ø ÙgÚ%ÙgÛ Ü ÙgÝ�Ü Þ®ß%à�Ü á®Û àãâãä!à�å�Ùgæ Û Ùgà%ç
������& ñgî!û�øÇüÎý ��$WWLOD��=pUy�NXSRQ�KR]DPJ|UEH�EHFVOpV�MHJ\EDQNL�V]HPV]|JE O
=HUR�FRXSRQ�<LHOG�&XUYH�(VWLPDWLRQ�IURP�D�&HQWUDO�%DQN�3HUVSHFWLYH
������. ÖÎðÇù¶òõñ ��0LKiO\�$QGUiV���6 Ô ÕãÖÎ× �$QGUiV��$�UHiOiUIRO\DP�|VV]HWHY L
&RPSRQHQWV�RI�WKH�5HDO�([FKDQJH�5DWH�LQ�+XQJDU\



��

������3�. Ô ñ�ñ ��*iERU��$]�iOODPKi]WDUWiV�V]HUHSH�0DJ\DURUV]iJRQ
7KH�5ROH�RI�*HQHUDO�*RYHUQPHQW�LQ�+XQJDU\
������
% îÌïõîÇøõùìñ �� *\XOD�³�+ îÌÕêèìòõô �� ,VWYiQ�³�1 èÇÕêé@×ÎëìÔ �� -XGLW�� $� N|OWVpJYHWpV� ILQDQV]tUR]iVL� UHQGV]HUpQHN� iWDODNtWiVD� pV� D]HODGyVRGiV�PHJIpNH]pVH��0DJ\DURUV]iJ�WDSDV]WDODWDL�D�SLDFJD]GDViJ�iWPHQHWL�LG V]DNiEDQ
)LVFDO�&RQVROLGDWLRQ��3XEOLF�'HEW�&RQWDLQPHQW�DQG�'LVLQIODWLRQ��+XQJDU\·V�([SHULHQFH�LQ�7UDQVLWLRQ
������- îÌý¶îÇø 0���=ROWiQ�³�6 ôõîÇþ�ùÌï�ë ��*\|UJ\��$�FV~V]y�OHpUWpNHOpV�WDSDV]WDODWDL�0DJ\DURUV]iJRQ
+XQJDU\·V�([SHULHQFH�RI�WKH�&UDZOLQJ�3HJ�6\VWHP� Ø ÙgÚ%ÙgÛ Ü ÙgÝ�Ü Þ®ß%à�Ü á®Û àãâãä!à�å�Ùgæ Û Ùgà%ç
������7 ü¶ÿ�� ��,VWYiQ�-iQRV�³�9 Ô ×óòõô)è �-iQRV��0DJ\DU�YiOODODWRN�iUNpS]pVL�J\DNRUODWD
3ULFLQJ�%HKDYLRXU�RI�+XQJDULDQ�)LUPV� Ø ÙgÚ%ÙgÛ Ü ÙgÝ�Ü Þ®ß%à�Ü á®Û àãâãä!à�å�Ùgæ Û Ùgà%ç
������. ÖÎðÇù¶òõñ ��0LKiO\�$QGUiV��0LW�PXWDWQDN"�.�O|QIpOH�UHiOiUIRO\DP�PXWDWyN�iWWHNLQWpVH�pV�D�PDJ\DU�JD]GDViJ�iU��pV�N|OWVpJ�
YHUVHQ\NpSHVVpJpQHN�pUWpNHOpVH
7KH�,QIRUPDWLRQ�&RQWHQW�RI�5HDO�([FKDQJH�5DWH�,QGLFDWRUV� Ø ÙgÚ%ÙgÛ Ü ÙgÝ�Ü Þ®ß%à�Ü á®Û àãâãä!à�å�Ùgæ Û Ùgà%ç
������
' îÌïCðÌîìñ �� =VROW�� 0RGHUiOW� LQIOiFLyN� FV|NNHQWpVH�� gVV]HKDVRQOtWy� YL]VJiODW� D� Q\ROFYDQDV�NLOHQFYHQHV� pYHN� GH]LQIOiFLyLWNtVpU �IRO\DPDWRNUyO
0RGHUDWH�,QIODWLRQV��D�&RPSDUDWLYH�6WXG\� Ø ÙgÚ%ÙgÛ Ü ÙgÝ�Ü Þ®ß%à�Ü á®Û àãâãä!à�å�Ùgæ Û Ùgà%ç
�������É ïCðÇîìÔ ��=VyILD��$�SLDFL�pV�NHUHVNHGHOPL�EDQNL�NDPDWRN�N|]|WWL�WUDQV]PLVV]Ly������pV������N|]|WW
7KH�,QWHUHVW�5DWH�7UDQVPLVVLRQ�0HFKDQLVP�EHWZHHQ�0DUNHW�DQG�&RPPHUFLDO�%DQN�5DWHV
�������3��. Ô ñ�ñ ��*iERU��$�N|OWVpJYHWpV�WHUYH]pVH�pV�D�ILVNiOLV�iWOiWKDWyViJ�DNWXiOLV�SUREOpPiL
7RSLFDO�,VVXHV�RI�)LVFDO�7UDQVSDUHQF\�DQG�%XGJHWLQJ� Ø ÙgÚ%ÙgÛ Ü ÙgÝCÜ Þ®ß%à�Ü á®Û àãâãä!à�å�Ùgæ Û Ùgà%ç
�������
- îÌý¶îÇø 0���=ROWiQ��$�YDOXWDNRViU�PHJYiODV]WiViQDN�V]HPSRQWMDL�0DJ\DURUV]iJRQ
'HULYLQJ�DQ�2SWLPDO�&XUUHQF\�%DVNHW�IRU�+XQJDU\� Ø ÙgÚ%ÙgÛ Ü ÙgÝ�Ü Þ®ß%à�Ü á®Û àãâ¹ä!à�å�Ùgæ Û Ùgà%ç
������
& ñ|è@ïõÕêè@ö%ë ��ÉJQHV�³�9 Ô ×óòõô)è ��-iQRV��/HYHUDJH�DQG�IRUHLJQ�RZQHUVKLS�LQ�+XQJDU\
7 NHiWWpWHO�pV�N�OI|OGL�WXODMGRQ� Ø ��� Ù�� Ùgà�å%ß%Ü%à�á�ÞgÜ Ú!Þgà%ç
������
7 ü¶ÿ�� ��ÉURQ��.tVpUOHW�D�KDWpNRQ\ViJ�HPSLULNXV�HOHP]pVpUH�D�PDJ\DU�EDQNUHQGV]HUEHQ
$Q�(PSLULFDO�$QDO\VLV�RI�(IILFLHQF\�LQ�WKH�+XQJDULDQ�%DQNLQJ�6\VWHP� Ø ÙgÚ%ÙgÛ Ü ÙgÝ�Ü Þ®ß%à�Ü á®Û àãâ¹ä!à�å�Ùgæ Û Ùgà%ç
������' îÌïCðÌîìñ ��=VROW�³�6 Ô Õ¹ÖÎ× ��$QGUiV��$�Q|YHNHGpV�PDNURJD]GDViJL�IHOWpWHOHL��*D]GDViJSROLWLNDL�DOWHUQDWtYiN
&DSLWDO�6WRFN�DQG�(FRQRPLF�'HYHORSPHQW�LQ�+XQJDU\
������/ Ô è)öCÔ ��5yEHUW��,G VRUPRGHOOHNHQ�DODSXOy�LQIOiFLyV�HO UHMHO]pVHN��(J\YiOWR]yV�PyGV]HUHN
,QIODWLRQ�)RUHFDVWLQJ�%DVHG�RQ�6HULHV�0RGHOV��6LQJOH�9DULDEOH�0HWKRGV� Ø ÙgÚ%ÙgÛ Ü ÙgÝ�Ü Þ®ß%à�Ü á®Û àãâãä!à�å�Ùgæ Û Ùgà%ç
������) è@ïõè@×óò)ô@Ô ��%DUQDEiV��$�KD]DL�PXQNDHU SLDFL�IRO\DPDWRN�-HJ\EDQNL�V]HPV]|JE O�³�6WLOL]iOW�WpQ\HN
/DERXU��0DUNHW��'HYHORSPHQWV��LQ��+XQJDU\�IURP��D��&HQWUDO��%DQN��3HUVSHFWLYH�³��6W\OL]HG�)DFWV
������- îÌý¶îÇø 0���=ROWiQ�³�. Ö¶ðÌù¶òõñ ��0LKiO\�$QGUiV��$�UHiOiUIRO\DP�LQJDGR]iVRN�I EE�PHJKDWiUR]yL�0DJ\DURUV]iJRQ
'HWHUPLQDQWV�RI�5HDO�([FKDQJH�5DWH�)OXFWXDWLRQV�LQ�+XQJDU\
������& ñgî!û�øÇüÎý ��$WWLOD��,QIRUPDWLRQ�LQ�7�ELOO�$XFWLRQ�%LG�'LVWULEXWLRQV
$]�DXNFLyV�NLQFVWiUMHJ\KR]DPRN�LQIRUPiFLyV�WDUWDOPD� Ø ��� Ù�� Ùgà�å%ß%Ü%à�á�ÞgÜ Ú!Þgà%ç
������
% è@×óòõô��¶ï ��3pWHU��$�PDJ\DU�Q\XJGtMUHQGV]HUEHQ�UHMO �LPSOLFLW�iOODPDGyVViJ�iOORPiQ\�YiOWR]iViQDN�EHFVOpVH
&KDQJHV�LQ�WKH�,PSOLFLW�'HEW�%XUGHQ�RI�WKH�+XQJDULDQ�6RFLDO�6HFXULW\�6\VWHP
������
9 � 	
� �0 Ô ý¶ö�è ��6]DEROFV�³�= ñgùìÕóøÇÖÉýÉÔ ��%DOi]V��$�EDQNUHQGV]HU�PpUOHJpQHN�GHQRPLQiFLyV�|VV]HWpWHOH�����������N|]|WW
'HQRPLQDWLRQ�6WUXFWXUH�RI�WKH�%DODQFH�6KHHW�RI�WKH�+XQJDULDQ�%DQNLQJ�6HFWRU������������� ÙgÚ%ÙgÛ Ü ÙgÝCÜ Þ®ß%à�Ü á®Û àãâãä!à�å�Ùgæ Û Ùgà%ç
�������
' îÌïCðÌîìñ ��=VROW�³�6 ôõîÇþ!ùìï�ë ��*\|UJ\��$�QHP]HWN|]L�SpQ]�J\L�YiOViJRN�WRYDWHUMHGpVH�N�O|QE|] �iUIRO\DPUHQGV]HUHNEHQ
)LQDQFLDO�&RQWDJLRQ�XQGHU�'LIIHUHQW�([FKDQJH�5DWH�5HJLPHV
�������2 ñ�ôõö!î@ë ��$QGUiV��(OPpOHWHN�pV�WpQ\HN�D�N�OI|OGL�P N|G W NH�EHIHNWHWpVHNU O
7KHRULHV�DQG�)DFWV�DERXW�)RUHLJQ�'LUHFW�,QYHVWPHQW�LQ�+XQJDU\� Ø ÙgÚ%ÙgÛ Ü ÙgÝ�Ü Þ®ß%à�Ü á®Û àãâãä!à�å�Ùgæ Û Ùgà%ç



��

������- îÌý¶îÇø 0��� =ROWiQ�³�. Ö¶ðÌù¶òõñ ��0LKiO\�$QGUiV�³�2 ñ�ôõö!î@ë � $QGUiV��+RYi� WDUW� D� N�ONHUHVNHGHOPL� LQWHJUiFLy"� %HFVOpVHN
KiURP�NHOHW�N|]pS�HXUySDL�RUV]iJ�HJ\HQV~O\L�N�ONHUHVNHGHOPpUH
+RZ�)DU�KDV�7UDGH�,QWHJUDWLRQ�$GYDQFHG"�$Q�$QDO\VLV�RI�$FWXDO�DQG�3RWHQWLDO�7UDGH�E\�7KUHH�&HQWUDO�DQG�(DVWHUQ�(XURSHDQ�&RXQWULHV
������9 îÇö�ý®ÖÎðìñ�ô)ý¶ë ��6iQGRU�³9 Ô ×óòõô)è ��-iQRV��(VWLPDWHV�RI�DQG�3UREOHPV�ZLWK�&RUH�,QIODWLRQ�LQ�+XQJDU\
$�PDJLQIOiFLy�EHFVOpVH�pV�SUREOpPiL� Ø ��� Ù�� Ùgà�å%ß%Ü%à�á�ÞgÜ Ú!Þgà%ç
������9 îÇö�ý®ÖÎðìñ�ô)ý¶ë ��6iQGRU��$�PDJ\DU�ODNiVSLDF�KHO\]HWH
6LWXDWLRQ�RI�WKH�+XQJDULDQ�+RXVLQJ�0DUNHW� Ø ÙgÚ%ÙgÛ Ü ÙgÝ�Ü Þ®ß%à�Ü á®Û àãâ¹ä!à�å�Ùgæ Û Ùgà%ç
������- îÌý¶îÇø 0���=ROWiQ�³�. Ö¶ðÌù¶òõñ ��0LKiO\�$QGUiV�³�/ ï)Ô ×óòõô �6]DEROFV��$]�H[SRUW�HO UHMHO]pVH�|NRQRPHWULDL�PyGV]HUHNNHO
)RUHFDVWLQJ�+XQJDULDQ�([SRUW�9ROXPH
������) è@ïõè@×óò)ô@Ô ��%DUQDEiV�³�9 îÇö�ý Ö¶ðìñ�ô@ýìë ��6iQGRU�³�9 Ô ×óòõô)è ��-iQRV��0LUH�My�D�IRJ\DV]WyL�iU�VWDWLV]WLND"
:KDW�DUH�&RQVXPHU�3ULFH�6WDWLVWLFV�*RRG�IRU"
������É ïCðÇîìÔ ��=VyILD�³�9 Ô ×óòõô)è ��-iQRV��)LQDQFLDO�&ULVHV�LQ�7UDQVLWLRQ�&RXQWULHV��0RGHOV�DQG�)DFWV
3pQ]�J\L�YiOViJRN�iWPHQHWL�JD]GDViJRNEDQ��PRGHOOHN�pV�WpQ\HN�� Ø ��� Ù�� Ùgà�å%ß%Ü%à�á�ÞgÜ Ú!Þgà%ç
������
6 ôõîÇþ!ùìï�ë ��*ë
�Îï�	ìë ��0DDVWULFKW�DQG�WKH�&KRLFH�RI�([FKDQJH�5DWH�5HJLPH�LQ�7UDQVLWLRQ�&RXQWULHV�GXULQJ�WKH�5XQ�8S�WR*080DDVWULFKW�pV�D]�iUIRO\DPUHQGV]HU�PHJYiODV]WiVD�D]�iWPHQHWL�JD]GDViJRNEDQ�D]�*08�FVDWODNR]iVW�PHJHO ] HQ� Ø ��� Ù��ãÙgà�å%ß%Ü
à�á�ÞgÜ Ú!Þgà%ç
������É ïCðÇîìÔ ��=VyILD�³�0 è@×óòõô)è)ö ��3pWHU��$�PDJ\DU�Ki]WDUWiVRN�PHJWDNDUtWiVDL������pV������N|]|WW
6DYLQJV�RI�+XQJDULDQ�+RXVHKROGV�����������
������' îÌïCðÌîìñ ��=VROW�³�6 Ô Õ¹ÖÎ× ��$QGUiV��$�SRWHQFLiOLV�NLERFViWiV�EHFVOpVH�D�JD]GDViJ�Q\LWRWWViJiQDN�IHOKDV]QiOiViYDO
3RWHQWLDO�2XWSXW�DQG�)RUHLJQ�7UDGH�LQ�6PDOO�2SHQ�(FRQRPLHV
������6 Ô Õ¹ÖÎ× ��$QGUiV�³�9 ùìïCþ!îÇö)Ö¶ÿõîìÔ ��9LNWRU��(ODGyVRGiV��NRFNi]DW�pV�yYDWRVViJ
2SWLPDO�,QGHEWHGQHVV�RI�D�6PDOO�2SHQ�(FRQRP\�ZLWK�3UHFDXWLRQDU\�%HKDYLRU
������É ïCðÇîìÔ ��=VyILD 
��
������� �,VWYiQ�-iQRV���/LNYLGLWiVL�NRUOiW�pV�IRJ\DV]WyL�W�UHOPHWOHQVpJ
/LTXLGLW\�FRQVWUDLQWV�DQG�FRQVXPHU�LPSDWLHQFH
������
9 îÇö�ý®ÖÎðìñ�ô)ý¶ë ��6 ùÌ×®÷êÖÎï �³�9 Ô ×óòõô)è ��- ùÌ×êÖÉñ ��2Q�3ULFH�/HYHO�6WDELOLW\��5HDO�,QWHUHVW�5DWHV�DQG�&RUH�,QIODWLRQ
ÉUV]LQWVWDELOLWiV��UHiONDPDW�pV�PDJLQIOiFLy� Ø ��� Ù�� Ùgà�å%ß%Ü%à�á�ÞgÜ ÞgÚ!Þgà �
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