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7KH�SXUSRVH�RI�WKLV�SDSHU�LV�WR�H[DPLQH�WKH�VXVWDLQDELOLW\�RI�ILVFDO�GHILFLWV

JLYHQ�WKH�RWKHU�PDFURHFRQRPLF�WDUJHWV�VXFK�DV�LQIODWLRQ�DQG�RXWSXW�JURZWK��DQG�FDUU\

RXW�DQ�HFRQRPHWULF�DQDO\VLV�RI�WKH�UHODWLRQVKLS�EHWZHHQ�ILVFDO�GHILFLWV�DQG�LQIODWLRQ�LQ

7XUNH\��$QDO\VLV�RI�WKH�UHODWLRQVKLS�EHWZHHQ�ILVFDO�GHILFLW�DQG�LQIODWLRQ��DQG�DOVR�WKH

VXVWDLQDELOLW\� RI� ILVFDO� GHILFLWV� SURYLGH� YHU\� YDOXDEOH� LQVLJKWV� IRU� VXVWDLQDELOLW\� RI

ILVFDO� SROLFLHV�� ,Q� WKLV� VWXG\� $QDQG� 	� :LMQEHUJHQ� ������� PRGHO� LV� XVHG� IRU

VXVWDLQDELOLW\� DQDO\VLV� RI� ILVFDO� GHILFLWV�� 7KH� HFRQRPHWULF� UHODWLRQVKLS� DPRQJ� ILVFDO

GHILFLWV��LQIODWLRQ�DQG�PRQHWDU\�EDVH��LV�WHVWHG�E\�DSSO\LQJ�WKH�FR�LQWHJUDWLRQ�DQDO\VLV�

H[RJHQHLW\�WHVWV�DQG�*UDQJHU�FDXVDOLW\�DQDO\VLV��,Q�D�IUDPHZRUN�RI�WKH�9$5�V\VWHPV�

YDULDQFH�GHFRPSRVLWLRQ�DQG�LPSXOVH�UHVSRQVH�IXQFWLRQV�DUH�H[DPLQHG�

,Q�WKH�VXVWDLQDELOLW\�DQDO\VLV��WKH�UHTXLUHG�DGMXVWPHQW�RI�WKH�ILVFDO�GHILFLW

LV� FDOFXODWHG� IRU� WKH� \HDU� ����� LQ� ZKLFK� D� FRPSUHKHQVLYH� GLVLQIODWLRQ� SDFNDJH� LV

LQDFWWHG�� ,Q� WKLV� VWXG\�GLIIHUHQW�RSHUDWLRQDO�GHILFLW�PHDVXUHV� DUH� XVHG� DV�ZHOO� DV� WKH

GLIIHUHQW� GHILQLWLRQV� RI� GRPHVWLF� GHEW� VWRFNV� ZKLFK� FRYHU� WKH� ZKROH� OLDELOLWLHV� RI

SXEOLF�VHFWRU�LQ�7XUNH\��VXFK�DV�WKH�TXDVL�ILVFDO�DFWLYLWLHV�RI�WKH�WKUHH�SXEOLF�EDQNV��,W

LV�FRQFOXGHG�WKDW�WKH�UHTXLUHG�DGMXVWPHQWV�RI�ILVFDO�GHILFLW�DUH�HIIHFWHG�E\�LQFRPSOHWH

PHDVXUHPHQW�RI�WKH�ILVFDO�GHILFLWV�DQG�GLIIHUHQW�PHDVXUHV�RI�GHEW�VWRFN�

7KH� HFRQRPHWULF� DQDO\VLV� UHYHDOV� WKDW� WKHUH� LV� D� ORQJ� UXQ� UHODWLRQVKLS

EHWZHHQ�ILVFDO�GHILFLW��LQIODWLRQ�DQG�PRQHWDU\�DJJUHJDWH��:HDN�H[RJHQHLW\�WHVW�GHWHFWV

WKDW�LQIODWLRQ�LV�DQ�HQGRJHQRXV�YDULDEOH�DPRQJ�WKH�RWKHUV��,W�LV�VKRZQ�WKDW�WKH�VKRFN

JLYHQ�WR�WKH�ILVFDO�GHILFLWV�GRHV�QRW�UHVSRQG�WR�LQIODWLRQ�VLJQLILFDQWO\�LQ�WKH�VKRUW�UXQ�

2QH�UHDVRQ�PD\�EH�WKDW�WKH�LQIODWLRQ�LQHUWLD�LV�D�YHU\�FUXFLDO�IDFWRU�IRU�WKH�LQIODWLRQDU\

SURFHVV� LQ� WKH� VKRUW� WHUP� LQ�7XUNH\��7KHVH� UHVXOWV� LQGLFDWH� WKDW� LQ� RUGHU� WR� REWDLQ� D

SHUPDQHQW� GHFUHDVH� LQ� LQIODWLRQ� SHUPDQHQW� LPSURYHPHQWV� LQ� WKH� ILVFDO� GHILFLWV� DUH

HVVHQWLDO�
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���$Q�2YHUYLHZ�RI�)LVFDO�6WDQFH�DQG�,QIODWLRQ�IRU�7XUNH\

7XUNLVK�HFRQRP\�KDV�VXIIHUHG�IURP�KLJK�DQG�SHUVLVWHQW�LQIODWLRQ�LQ�D�ORQJ

SHULRG�RI�WLPH��7KH�IXQGDPHQWDO�UHDVRQ�IRU�LQIODWLRQ�LV�VHHQ�DV�VXVWDLQHG�ILVFDO�GHILFLWV

DQG� WKHLU� ILQDQFLQJ�PHWKRGV�� ,Q�7XUNH\� WKH�JHQHUDO� WKRXJKW� IRU� WKH� VWDUWLQJ�SRLQW�RI

UHGXFLQJ�LQIODWLRQ�LV�D�UHDO�GHFOLQH�LQ�ILVFDO�GHILFLWV��+RZHYHU�SULPDU\�EXGJHW�EDODQFH

RI�WKH�SXEOLF�VHFWRU�KDV�EHHQ�LQ�VXUSOXV�VLQFH�������H[FHSW�LQ�������7KH�UHDVRQ�IRU�QRW

VXFFHHGLQJ�LQ�UHGXFLQJ�LQIODWLRQ�LV�WKDW�GLVLQIODWLRQ�FDQ�QRW�EH�DFKLHYHG�RQO\�E\�ILVFDO

UHWUHQFKPHQW�VLQFH�LQIODWLRQDU\�H[SHFWDWLRQV�KDYH�D�FUXFLDO�UROH�LQ�UHGXFLQJ�LQIODWLRQ�

,Q� DGGLWLRQ� WKHUH� LV� D� KLJK� LQFUHDVH� LQ� TXDVL�ILVFDO� �4)�� DFWLYLWLHV� ZKLFK� DUH� QRW

FRYHUHG�LQ�FRQYHQWLRQDO�EXGJHWDU\�SURFHVV��$Q�DFFXUDWH�DQG�DGHTXDWH�PHDVXUHPHQW�RI

ILVFDO�GHILFLWV�DQG�GHEW�DUH�FUXFLDO�WR�GHWHUPLQH�WKH�UHTXLUHG�ILVFDO�UHWUHQFKPHQW�

,Q�WKH�ILUVW�SDUW�RI�WKLV�VWXG\�GLIIHUHQW�PHDVXUHV�RI�RSHUDWLRQDO�GHILFLWV�DUH

REWDLQHG�DFFRUGLQJ�WR�YDULRXV�FRYHUDJH�RI�SXEOLF�VHFWRU�GHILFLWV�DQG�WKH�ZD\�LQ�ZKLFK

SXEOLF�GHEW�LV�FRQVROLGDWHG��7KHVH�PHDVXUHV�DUH�XVHG�LQ�DQDO\VLV�RI�WKH�VXVWDLQDELOLW\

RI� ILVFDO� GHILFLWV� ZLWKLQ� WKH� IUDPHZRUN� RI� ³3XEOLF� )LQDQFH� $SSURDFK� WR� ,QIODWLRQ´

GHYHORSHG� E\� :LMQEHUJHQ� �������� 7KHVH� PHDVXUHV� DUH� GHYHORSHG� LQ� WKH� VWXG\� E\

$WL\DV�� %DO� *�QG�]�� (PLO�� (UGHP� DQG� g]J�Q� ������� ZKLFK� ZDV� SUHVHQWHG� RQ

&RQIHUHQFH� RQ� ,VVXHV� 6XUURXQGLQJ� 'LVLQIODWLRQ� LQ� 7XUNH\� LQ�2FWREHU� LQ� ������ 7KH

VXVWDLQDELOLW\�DQDO\VLV�IRU�WKH�\HDUV�����������DUH�SUHVHQWHG�LQ�GHWDLO�LQ�$WL\DV�HW��DO�

�������� ,Q� WKLV� VWXG\� ,� XSGDWH� WKH� DQDO\VLV� IRU� \HDU� ����� DQG� DQDO\]H� \HDU� ����� LQ

GHWDLO� WKDW�ZLOO�EH� WKH� WXUQLQJ�SRLQW� IRU�7XUNLVK�HFRQRP\� WR�VWDELOL]H�VXVWDLQHG�KLJK

LQIODWLRQ��9DULRXV�RSHUDWLRQDO�GHILFLWV�DUH�PHDVXUHG�ZLWK�UHVSHFW�WR�GLIIHUHQW�FRYHUDJH

RI� SXEOLF� VHFWRU� HVSHFLDOO\� TXDVL�ILVFDO� DFWLYLWLHV� RI� WKUHH� PDMRU� SXEOLF� EDQNV� DUH

LQFOXGHG� FRQYHQWLRQDO� PHDVXUH� RI� SXEOLF� VHFWRU� GHILFLWV��� 7KHVH� DFWLYLWLHV� DUH� QRW

SURSHUO\� DFFRXQWHG� LQ� WKH� SXEOLF� VHFWRU� DFFRXQWV�� 7KHVH� PHDVXUH� DUH� XVHG� LQ

IUDPHZRUN�GHYHORSHG�E\�$QDQG�DQG�:LMQEHJHQ��������VHH�DOVR�:RUOG�%DQN������IRU

������������������������������������������������
�� 3UHVXPH� WKDW� WKH� FRQYHQWLRQDO� 36%5� FDSWXUHV� DGHTXDWHO\� WKH� 4)� DFWLYLWLHV� RI� QRQ�ILQDQFLDO� 6WDWH
(FRQRPLF� (QWHUSULVHV� �6((V��� 7KLV� KDV� QRW� H[DPLQHG� UDZ� GDWD� RQ� 6((� SHUIRUPDQFH� WR� FKHFN� WKH
YDOLGLW\�RI�WKLV�SUHVXPSWLRQ�
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D�UHFHQW�DSSOLFDWLRQ�� WR�GHWHUPLQH� WKH�QHFHVVDU\�DJJUHJDWH�DGMXVWPHQW� LQ�RSHUDWLRQDO

GHILFLWV� FRQVLVWHQW�ZLWK� WDUJHW� GHEW� DQG� LQIODWLRQ� OHYHOV�� XQGHU� GLIIHUHQW� DVVXPSWLRQV

DERXW�WKH�SDWKV�RI�VHYHUDO�RWKHU�PDFURHFRQRPLF�YDULDEOHV�� ,Q�WKH�VHFRQG�SDUW�RI� WKLV

VWXG\�� WKH� HFRQRPHWULF� UHODWLRQVKLS� EHWZHHQ� ILVFDO� GHILFLWV�� LQIODWLRQ� DQG� PRQHWDU\

EDVH� LV� WHVWHG� DQG� FR�LQWHJUDWLRQ� DQDO\VLV�� H[RJHQHLW\� WHVWV� DQG� *UDQJHU� FDXVDOLW\

DQDO\VLV�DUH�DSSOLHG�WR�WKHVH�YDULDEOHV��,Q�D�IUDPHZRUN�RI�WKH�9$5�V\VWHPV��YDULDQFH

GHFRPSRVLWLRQ�DQG�LPSXOVH�UHVSRQVH�IXQFWLRQV�DUH�DOVR�H[DPLQHG�

����$GMXVWPHQWV�RQ�WKH�36%5

,Q�WKH�7XUNLVK�FRQWH[W��LPSURYLQJ�PHDVXUHV�RI�ILVFDO�VWDQFH�UHTXLUHV�ERWK

PDNLQJ� VHYHUDO� FRUUHFWLRQV� WR� SXEOLVKHG� 36%5� GDWD�� DQG� LQFOXVLRQ� RI� DFWLYLWLHV� QRW

FRYHUHG� E\� FRQYHQWLRQDO� PHDVXUHV� RI� 36%5�� 7KH� ILUVW� DGMXVWPHQW� UHODWHV� WR

SULYDWL]DWLRQ�UHYHQXHV��7KH�FRQYHQWLRQDO�ILJXUHV�RQ�36%5�WUHDW�SULYDWL]DWLRQ�UHYHQXHV

DV�DQ�DERYH�WKH�OLQH�UHYHQXH�LWHP��7KHVH�UHYHQXHV�DUH�UHFRUGHG�DV�QRQ�WD[�UHYHQXHV�LQ

WKH� FRQVROLGDWHG� EXGJHW� DQG� WKH� DFFRXQWV� RI� WKH� SULYDWL]DWLRQ� DGPLQLVWUDWLRQ�

'HGXFWLQJ� WKLV� LWHP� IURP� UHYHQXHV� DQG� WUHDW� LW� DV� D� ILQDQFLQJ� LWHP� LQVWHDG�� 7KLV

DGMXVWPHQW� LV� GRQH� RQO\� IRU� ����������� EXW� WKLV� LV� QRW� D� VHULRXV� RPLVVLRQ� VLQFH

SULYDWL]DWLRQ�UHYHQXHV�LQ�HDUOLHU�\HDUV�ZHUH�YHU\�VPDOO�

7KH� VHFRQG� DGMXVWPHQW� UHODWHV� WR� LQWHUHVW� LQFRPH� RQ� GHSRVLWV� KHOG� E\

SXEOLF�HQWLWLHV��,Q�WKH�FXUUHQW�DFFRXQWLQJ�SUDFWLFH��WKLV�LQFRPH�LV�UHFRUGHG�XQGHU�QRQ�

WD[�UHYHQXHV��7KH�DGMXVWPHQW�,�PDNH�VXEWUDFWV�WKLV�LQFRPH�IURP�QRQ�WD[�UHYHQXHV�DQG

DOVR�GHGXFWV�LW�IURP�LQWHUHVW�SD\PHQWV��7KLV�DGMXVWPHQW�HIIHFWLYHO\�LQFUHDVHV�SULPDU\

GHILFLWV�E\�DQ�DPRXQW�HTXDO�WR�LQWHUHVW� LQFRPH�RQ�GHSRVLWV�KHOG�E\� WKH�SXEOLF�VHFWRU

�WR�REWDLQ�³3ULPDU\�'HILFLW�ZLWK�QHW� LQWHUHVW�SD\PHQWV´�� DQG�GHFUHDVHV� WRWDO� LQWHUHVW

SD\PHQWV� RQ� GRPHVWLF� GHEW� E\� WKH� VDPH� DPRXQW� �WR� REWDLQ� ³QHW� WRWDO� LQWHUHVW

SD\PHQWV´���,W�OHDYHV�36%5�XQFKDQJHG��$WL\DV�HW��DO���������$V�VKRZQ�LQ�7DEOH����

EHORZ��WKLV�DGMXVWPHQW�PD\�LQFUHDVH�SULPDU\�GHILFLWV�E\�FORVH�WR���SHUFHQW�RI�*13�LQ
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VRPH�\HDUV��LQ������WKH�SULPDU\�VXUSOXV�UHGXFHV�IURP������ WR������SHUFHQW�RI�*13

DQG�LQ������WKH�SULPDU\�GHILFLW�LQFUHDVHV�IURP������WR������SHUFHQW�RI�*13��

7KH� ODVW� DGMXVWPHQW� KDV� WR� GR�ZLWK� LQWHUHVW� SD\PHQWV� RQ� QRQ�FDVK� GHEW�

7KH�LQWHUHVW�SD\PHQWV�RQ�WKHVH�VHFXULWLHV�DUH�RIWHQ�PDGH�WKURXJK�DGGLWLRQDO�VHFXULWLHV

UDWKHU�WKDQ�WKURXJK�DOORFDWLRQV�IURP�WKH�EXGJHW��7KHUHIRUH��XQGHU�WKH�FXUUHQW�SUDFWLFH�

WKHVH� SD\PHQWV� DUH� WUHDWHG� DV� EHORZ� WKH� OLQH�� DQG� DUH� QRW� UHFRUGHG� DV� LQWHUHVW

SD\PHQWV� LQ� WKH� FRQYHQWLRQDO� 36%5�� 7KH� DGMXVWPHQW� WKDW� LQWHUHVW� SD\PHQWV� DUH

LQFUHDVHG��DQG�36%5��E\�WKDW�DPRXQW��7KLV�DGMXVWPHQW�LV�UHOHYDQW�VLQFH�������$OO�RI

WKHVH� WKUHH� DGMXVWPHQWV� DUH� VKRZQ� LQ� 7DEOH� $������ ,Q� WKH� VHFWLRQV� WKDW� IROORZ�� DOO

PHDVXUHV� RI� SULPDU\� DQG� RSHUDWLRQDO� GHILFLWV� DUH� GHULYHG� IURP� WKH� DGMXVWHG� 36%5

ILJXUHV�

����0HDVXUHPHQW�RI�WKH�2SHUDWLRQDO�'HILFLW

7KH�RSHUDWLRQDO�GHILFLW�PHDVXUH�ZKLFK�SOD\V�D�FHQWUDO�UROH�LQ�GHWHUPLQLQJ

WKH� FXUUHQW� ILVFDO� SROLF\� SRVLWLRQ� DQG� WKH� HVWLPDWLRQ� RI� UHTXLUHG� GHILFLW� UHGXFWLRQ� LV

FRQFHSWXDOO\�D�ZHLJKWHG�PHDVXUH�RI�ILVFDO�GHILFLW�SXWWLQJ�]HUR�ZHLJKW�RQ�WKH�LQIODWLRQ

LQGXFHG�SDUW�RI�WKH� LQWHUHVW�SD\PHQWV��7KH�UDWLRQDOH� LV� WKDW� WKH�HIIHFW�RI� LQIODWLRQ�RQ

WRWDO� LQWHUHVW� SD\PHQWV� FDQ� DFWXDOO\� EH� SHUFHLYHG� DV� SDUW� RI� WKH� DPRUWL]DWLRQ� RI� WKH

GHEW�� FRPSHQVDWLQJ� WKH� FUHGLWRUV� IRU� WKH� HURVLRQ� RI� WKHLU� DVVHWV�� DQG� PD\� ZHOO� EH

LQWHUSUHWHG�DV�D�EHORZ�WKH�OLQH�LWHP��,Q�WKDW�UHVSHFW�WKH�FRQYHQWLRQDO�GHILFLW�PHDVXUH

ZLOO� EH� RYHUVWDWLQJ� WKH� GHILFLW� E\� WKLV� DPRXQW�� 7KHUHE\� LW� H[FOXGHV� SDUW� RI� WKH� GHEW

VHUYLFH�FRPSHQVDWLQJ�WKH�GHEW�KROGHUV�IRU�WKH�LQIODWLRQDU\�HURVLRQ�RI�WKHLU�FODLPV�

,Q�WKH�HPSLULFDO�SDUW�RI�WKH�SDSHU�WZR�GLIIHUHQW�PHWKRGV�IRU�FDOFXODWLQJ�WKH

RSHUDWLRQDO�GHILFLW�DUH�LPSOHPHQWHG��7KH�ILUVW�PHWKRG�LV�EDVHG�RQ�WKH�UHDOLVDWLRQ�RI�WKH

LQWHUHVW�SD\PHQWV�� WKH� LQIODWLRQDU\�HURVLRQ�RI� WKH�EHJLQQLQJ�RI�SHULRG�GRPHVWLF�GHEW

VWRFN�LV�GHGXFWHG�IURP�WKH�UHDOLVHG�LQWHUHVW�SD\PHQWV�WR�HQG�XS�ZLWK�D�PHDVXUH�RI�WKH

UHDO�FRPSRQHQW�RI�WRWDO�LQWHUHVW�SD\PHQWV��7KHVH�UHDO�GRPHVWLF�LQWHUHVW�SD\PHQWV�DQG

IRUHLJQ� LQWHUHVW� SD\PHQWV� DUH� DGGHG� WR� WKH� SULPDU\� EDODQFH� WR� DWWDLQ� RSHUDWLRQDO
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GHILFLW��%RWK�2'�FDOFXODWLRQV� WKH�IRUHLJQ� LQWHUHVW�SD\PHQWV�DUH� WDNHQ�DV� WKH� UHDOLVHG

ILJXUHV�DQG�SUHVXPH�WKDW�WKH�IRUHLJQ�LQIODWLRQ�LV�QHJOLJLEOH��)RU�WKH�UHPDLQGHU�RI�WKH

VWXG\�WKLV�PHWKRG�ZLOO�EH�UHIHUUHG�DV�2'���7KHUH�DUH�WZR�PDMRU�GUDZEDFNV�LQ�XVLQJ

WKLV�PHWKRG�RI�FDOFXODWLQJ�WKH�RSHUDWLRQDO�GHILFLW��7KH�ILUVW�LV�JHQHUDO�DQG�WKH�VHFRQG�LV

SHFXOLDU� WR� WKH� 7XUNLVK� FDVH�� )LUVW�� VLQFH� PRVW� JRYHUQPHQW� VHFXULWLHV� FDUU\� ]HUR

FRXSRQV�� WKH� UHDOLVDWLRQ� RI� LQWHUHVW� SD\PHQWV� IRU� WKH� FXUUHQW� \HDU� LV� YHU\� PXFK

GHSHQGHQW�RQ�WKH�PDWXULW\�VWUXFWXUH�RI�GHEW��$�WHPSRUDU\�VKRUWHQLQJ�RU�OHQJWKHQLQJ�RI

WKH�PDWXULW\�OHDGV�WR�D�WHPSRUDU\�ZRUVHQLQJ�RU�LPSURYHPHQW�RI�WKH�RSHUDWLRQDO�GHILFLW

HYHQ�ZLWKRXW�D�VLJQLILFDQW�FKDQJH�LQ�WKH�XQGHUO\LQJ�GHEW�G\QDPLFV�

7KH� VHFRQG� GUDZEDFN� VSHFLILFDOO\� DULVLQJ� LQ� 7XUNLVK� FRQWH[W� LV� UHODWHG

ZLWK�WKH�SUDFWLFH�RI�LVVXLQJ�³QRQ�FDVK�ERQGV�DQG�ELOOV´��1RQ�FDVK�ERQGV�DQG�ELOOV�DUH

LVVXHG�WR�UHWLUH�WKH�LQWUD�JRYHUQPHQWDO�GHEW�DQG�WKHUHIRUH�WKH�7UHDVXU\�GRHV�QRW�REWDLQ

DQ\�FDVK�UHFHLSWV�E\�LVVXLQJ�WKHP��'XH�WR�WKLV�SUDFWLFH��WKH�FKDQJH�LQ�WKH�WRWDO�VWRFNV

RI�ERQGV�DQG�ELOOV� LV� QRW� HTXDO� WR� WKH� GRPHVWLF� ILQDQFLQJ�RI� WKH� GHILFLW� REWDLQHG�E\

LVVXLQJ� ERQGV� DQG� ELOOV�� 7KH� SUREOHP� LV� WKDW� WKH� QRQ�FDVK� LVVXHV� RI� JRYHUQPHQW

VHFXULWLHV� KDYH� KLVWRULFDOO\� FDUULHG� OHVV� WKDQ� WKH� PDUNHW� LQWHUHVW� UDWHV�� DQG� WKHLU

HIIHFWLYH�PDWXULWLHV�KDYH�EHHQ� ORQJHU� WKDQ� WKRVH�RI� FDVK� LVVXHV��$V� D� UHVXOW�� LQWHUHVW

SD\PHQWV�IURP�WKH�FRQVROLGDWHG�EXGJHW�DUH�UHGXFHG�FRPSDUHG�ZKDW�WKH\�ZRXOG�KDYH

EHHQ� LI� WKHVH� VHFXULWLHV� ZHUH� WR� EH� RIIHUHG� WR� WKH� PDUNHW�� +RZHYHU�� WKLV� JDLQ� LV

LOOXVRU\��VLQFH�KROGHUV�RI�QRQ�FDVK�VHFXULWLHV��WKHPVHOYHV�SXEOLF�HQWLWLHV��LQFXU�ORVVHV�

7KHVH�ORVVHV�DUH�HLWKHU�UHDO��DV�LV�WKH�FDVH�LI�WKH�KROGHU�RI�WKH�VHFXULW\�GHFLGHV�WR�VHOO�LW

LQ� WKH� VHFRQGDU\� PDUNHW� DW� D� GLVFRXQW�� RU� H[LVW� LQ� WKH� VHQVH� RI� RSSRUWXQLW\� FRVW� LI

KROGHUV�KROG�WKH�VHFXULWLHV�WLOO�PDWXULW\��7KLV�ORVV�VKRXOG�EH�UHIOHFWHG�SURSHUO\� LQ�WKH

FRQVROLGDWHG�EXGJHW�� ,Q� DGGLWLRQ�� QRWH� WKDW� UHDO� LQWHUHVW� UDWHV� FDOFXODWHG� IRU� WUHDVXU\

DXFWLRQV�LV�D�EHWWHU�HVWLPDWH�RI�WKH�FRVW�RI�ERUURZLQJ�WKDW�WKH�JRYHUQPHQW�ZLOO�IDFH�LQ

WKH� IXWXUH� WKDQ� WKRVH� FDOFXODWHG� IURP� UHDOL]HG� SD\PHQWV�� DJDLQ� EHFDXVH� QRQ�FDVK

LVVXHV�FDUU\�ORZHU�WKDQ�PDUNHW�UDWHV��$WL\DV�HW��DO���������,Q�UHFHQW�\HDUV�WKH�VKDUH�RI

³QRQ�FDVK´�LVVXHV�RI�7UHDVXU\�ELOOV�DQG�ERQGV�LQ�WRWDO�GHEW�VWRFN�KDV�EHHQ�GHFOLQLQJ
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PDLQO\�GXH�WR�WKH�UDSLG�LQFUHDVH�LQ�FDVK�LVVXHV��6HFXULWL]HG�GRPHVWLF�GHEW�ILJXUHV�DV

SHUFHQWDJH�RI�*13�DUH�SUHVHQWHG�LQ�7DEOH�����

7DEOH������6HFXULWL]HG�'RPHVWLF�'HEW�6WRFN�)LJXUHV����RI�*13�


'(%7�672&.
���RI�*13�

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

727$/ ���� ����� ����� ����� ����� ����� ����� �����

&$6+ ���� ���� ���� ���� ���� ����� ����� �����

����,1'(;(' ���� ���� ���� ���� ���� ���� ���� ����

121�&$6+ ���� ���� ���� ���� ���� ���� ���� ����

����,1'(;(' ���� ���� ���� ���� ���� ���� ���� ����
�
��*13�LV�H[SUHVVHG�LQ�DYHUDJH�SULFHV�

7KH�VHFRQG�PHWKRG�RI� FDOFXODWLQJ� WKH�RSHUDWLRQDO�GHILFLW� DYRLGV�PRVW�RI

WKH� SUREOHPV� LQYROYHG�ZLWK� WKH� ILUVW� RQH�� 5HDO� LQWHUHVW� SD\PHQWV� XQGHU� WKH� VHFRQG

PHWKRG� LV� HVWLPDWHG� DV� WKH� SURGXFW� RI� WKH� LQLWLDO� VWRFN� RI� GHEW� DQG� WKH� H[�SRVW� UHDO

LQWHUHVW�UDWH�FDOFXODWHG�IURP�DXFWLRQ�UDWHV��(IIHFWLYHO\��WKLV�DVVXPHV�WKDW�DOO�LQWHUHVW�RQ

GHEW�H[LVWLQJ�DV�RI�W���LV�SDLG�LQ�SHULRG�W��2SHUDWLRQDO�GHILFLWV�FDOFXODWHG�LQ�WKLV�PDQQHU

ZLOO�EH�UHIHUUHG� WR�DV�2'���IRU�GHWDLOHG�FDOFXODWLRQV�RI�RSHUDWLRQDO�GHILFLWV��DOVR�VHH

$WL\DV� HW�� DO�� ������� 'DWD� IRU� 2'�� DQG� 2'�� DUH� SUHVHQWHG� LQ� 7DEOH� ���� �VHH� DOVR

)LJXUH�����LQ�$QQH[����

7DEOH������&RQYHQWLRQDO�36%5��SULPDU\�GHILFLW��SULPDU\�GHILFLW�ZLWK�QHW
LQWHUHVW� SD\PHQWV�� 2'��� 2'�� ��� RI� *13��� PDWXULW\� RI� GRPHVWLF� FDVK� ERUURZLQJ
�PRQWK�

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

�

36%5�*13�
� ����� ����� ����� ���� ���� ����� ���� ����� �����

3'�*13 ���� ���� ���� ����� ����� ����� ����� ����� ����

3'�QHW��*13 ���� ���� ���� ����� ����� ����� ���� ����� ����

2'��*13 ���� ���� ���� ���� ����� ���� ���� ���� ����

2'��*13 ���� ���� ���� ���� ���� ���� ���� ���� ����

0$7��%25� ��� ��� ��� ��� ��� ��� ���� ��� ����
1RWH��$�SRVLWLYH�ILJXUH�GHQRWHV�D�GHILFLW�DQG�*13�LV�H[SUHVVHG�LQ�DYHUDJH�SULFHV�
�
��%HWZHHQ������DQG������WKH�36%5�ILJXUHV�DUH�DGMXVWHG�IRU�SULYDWL]DWLRQ�UHYHQXHV�DQG�LQWHUHVW
SD\PHQWV�RQ�QRQ�FDVK�GHEW��$OO�3'�DQG�2'�FDOFXODWLRQV�DUH�EDVHG�RQ�DGMXVWHG�36%5�
�

��7KH�ILJXUHV��XVHG�LQ�������DUH�YHU\�URXJK�HVWLPDWHV�

7KH� UHDO� LQWHUHVW� UDWHV� SDLG� RQ� WKH� GRPHVWLF� GHEW� LQFUHDVHV� YHU\

VLJQLILFDQWO\� HVSHFLDOO\� DIWHU� ������ ZKLFK� VKRZV� XS� DV� DQ� LQFUHDVHG� SRVLWLYH� JDS
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EHWZHHQ�2'��DQG�2'��LQ�PRVW�SDUW�RI�WKDW�SHULRG���,W�FDQ�EH�DOVR�VHHQ�WKDW�GLIIHUHQFH

EHWZHHQ� UHDO� DXFWLRQ� UDWHV� DQG� UHDO� WLPH� GHSRVLW� UDWHV� IRU� WKH� \HDUV� ���������� LQ

)LJXUH�����LQ�$QQH[����(VSHFLDOO\�LQ�PLG����¶V�JDS�EHWZHHQ�WKHVH�UDWHV�ZDV�LQFUHDVHG

VLJQLILFDQWO\��7KH�WDEOH�DOVR�VKRZV�KRZ�FKDQJHV� LQ�PDWXULW\�DUH�UHIOHFWHG� LQ� WKH�JDS

EHWZHHQ� 2'�� DQG� 2'��� ,W� FDQ� EH� VHHQ�� IRU� H[DPSOH�� WKDW� SDUW� RI� WKH� DSSDUHQW

LPSURYHPHQW� LQ� 2'�� LQ� ������ UHODWLYH� WR� ������ LV� DWWULEXWDEOH� WR� WKH� LQFUHDVH� LQ

DYHUDJH�PDWXULW\�IURP�����WR�����PRQWKV��7KH�VDPH�VLWXDWLRQ�FDQ�EH�VHHQ�LQ�WKH�\HDU

RI� ����� DQG� ������ ,Q� ������ VKRUWHQLQJ� RI�PDWXULW\� FDXVHG� DQ� LQFUHDVH� LQ� GRPHVWLF

LQWHUHVW� SD\PHQWV��ZKLFK� LV� UHIOHFWHG� LQ� D�ZRUVHQLQJ� RI�2'���%\� FRQWUDVW�� EHWZHHQ

�����DQG������2'��DFWXDOO\�LPSURYHV�E\�GHFUHDVLQJ�IURP�����WR�����SHUFHQW�RI�*13�

,Q������ERWK�2'��DQG�2'��GHWHULRUDWH�ZLWK� UHVSHFW� WR�������$OWKRXJK�PDWXULW\�RI

ERUURZLQJ� VHHPV� WR� EH� ORQJHU�� QHZ� W\SH� RI� JRYHUQPHQW� VHFXULWLHV� LV� LQWURGXFHG� LQ

������ 7KHVH� SDSHUV� KDYH� WZR� WR� WKUHH� \HDUV� RI� PDWXULW\� EXW� WKH\� KDYH� D� FRXSRQ

SD\PHQW�DW�HYHU\�WKUHH�PRQWKV��7KHVH�FRXSRQ�SD\PHQWV�LQFUHDVHG�LQWHUHVW�SD\PHQWV

IDOOLQJ�LQWR�������7KH�UDWLR�RI�WKHVH�SDSHUV�WR�WRWDO�VWRFN�LV�DURXQG�����LQ�2FWREHU��$V

D�FRQVHTXHQFH�ZRUVHQLQJ�RI�2'��LV�PRUH� WKDQ�2'�� LQ� \HDU�������$FWXDOO\� LQWHUHVW

SD\PHQWV�DV�D�SHUFHQWDJH�RI�*13�LQFUHDVHG�IURP������WR������EHWZHHQ�WKH�\HDUV�����

DQG������

7KH�SXEOLF� VHFWRU� FRYHUDJH�RI�2'��DQG�2'�� LV� WKH� VDPH� DV� WKDW� RI� WKH

FRQYHQWLRQDO�36%5�DQG�LQFOXGHV�WKH�FHQWUDO�JRYHUQPHQW��ILQDQFLDO�DQG�QRQ�ILQDQFLDO

VWDWH� HFRQRPLF� HQWHUSULVHV�� ORFDO� JRYHUQPHQWV�� UHYROYLQJ� IXQGV�� VRFLDO� VHFXULW\

LQVWLWXWLRQV� DQG� H[WUD�EXGJHWDU\� IXQGV�� 7KH� WKLUG� PHDVXUH� H[WHQGV� FRYHUDJH� E\

LQFRUSRUDWLQJ�D� URXJK� DSSUR[LPDWLRQ�RI�TXDVL�ILVFDO�GHILFLWV�� ,Q� WKLV�PHDVXUH�� FDOOHG

2'���WKH�ILVFDO�EDODQFH�LV�FRPSXWHG�E\�DGGLQJ��WR�WKH�DGMXVWHG�PHDVXUH�RI�36%5��D

PDMRU�FRPSRQHQW�RI�WKH�TXDVL�ILVFDO�GHILFLWV�WKDW�DFFRXQWV�IRU�WKH�VSHFLDO�GXW\�ORVVHV

RI�WKH�PDMRU�SXEOLF�EDQNV��3XEOLF�EDQNV�LQFXU�WKHVH�GXW\�ORVVHV�PDLQO\�DV�D�UHVXOW�RI

DJULFXOWXUDO� VXEVLGLHV�� DQG� SUHIHUHQWLDO� FUHGLWV� WKH\� DGYDQFH� WR� VSHFLILF� FODVVHV� RI

������������������������������������������������
��7KDW�LV��WKH�GLIIHUHQFH�EHWZHHQ�LQWHUHVW�UDWHV�RQ�FDVK�DQG�QRQ�FDVK�LVVXHV�LQFUHDVH�
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ERUURZHUV��0RUHRYHU��WKHVH�GXW\�ORVVHV�GR�QRW�VKRZ�XS�LQ�WKH�FRQYHQWLRQDO�PHDVXUHV

RI�36%5��HYHQ�WKRXJK�WKH�FDOFXODWLRQ�RI�WKH�FRQYHQWLRQDO�36%5�GRHV�WDNH�DFFRXQW�RI

WKH�SURILWV�DQG�ORVVHV�RI�VWDWH�EDQNV��7KH�ILUVW�WLPH�D�GXW\�ORVV�RFFXUV��LW�LV�UHFRUGHG�DV

D�FODLP�RQ� WKH�DVVHW�VLGH�RI� WKH�VWDWH�EDQN¶V�EDODQFH�VKHHW�� ,QWHUHVW�DFFUXLQJ�RQ� WKDW

VWRFN�LV�VKRZQ�DV�LQWHUHVW�LQFRPH�LQ�WKH�EDQN¶V�SURILW�DQG�ORVV�VWDWHPHQW��HYHQ�ZKHQ

QR�FDVK�LQFRPH�LV�UHFHLYHG�IURP�WKH�7UHDVXU\��$WL\DV�HW��DO���������7KH�GLVFUHSDQF\

PD\�DULVH�EHFDXVH�VWDWH�EDQN�SURILW�DQG�ORVV�VWDWHPHQWV�DUH�SUHSDUHG�RQ�DFFUXDO�EDVLV

ZKHUHDV�WKH�36%5�LV�FDOFXODWHG�RQ�FDVK�EDVLV��7KH�FDOFXODWLRQ�RI�2'��FRPSHQVDWHV

IRU�WKHVH�GLVFUHSDQFLHV�

7KH� GHWDLOHG� GLVFXVVLRQ� RQ� WKH� WUHDWPHQW� RI� WKH� GXW\� ORVVHV� LQ� WKH

VXVWDLQDELOLW\�DQDO\VLV�LV�JLYHQ�LQ�$QQH[����'XH�WR�WKH�XQDYDLODELOLW\�RI�GDWD�WKLV�WKLUG

PHDVXUH� RI� RSHUDWLRQDO� GHILFLW� LV� RQO\� FDOFXODWHG� IRU� ������ ����� DQG� ������ 9HU\

EULHIO\��WKH�WUHDWPHQW�RI�TXDVL�ILVFDO�DFWLYLWLHV�IROORZHG�LQ�WKH�VWXG\�DVVXPHV�WKDW�WKH\

DUH�WUDQVIHUUHG�WR�WKH�FRQVROLGDWHG�EXGJHW�DW�WKH�HQG�RI������RQZDUGV�IRU������DQG�WKH

VDPH�DVVXPSWLRQ�LV�DOVR�PDGH�DW�WKH�HQG�RI������DQG������RQZDUGV�IRU�WKH�IROORZLQJ

\HDUV�� 7KH� SXEOLF� GRPHVWLF� GHEW� VWRFN� LV� LQFUHDVHG� DV� ZHOO� WR� LQFRUSRUDWH� WKH

DFFXPXODWHG� VWRFN�RI�GXW\� ORVVHV� �VHH�EHORZ���2'�� WXUQV�RXW� WR�EH�������RI�*13�

������RI�*13�DQG��������RI�*13�LQ������������DQG�������UHVSHFWLYHO\��7DEOHV����

DQG�����EHORZ��

7KH�IRXUWK�PHDVXUH�RI�RSHUDWLRQDO�GHILFLWV��2'���LV�PRWLYDWHG�E\�WKH�LGHD

RI�FRQVROLGDWLQJ� WKH�GHEW�VWRFN�RI� WKH�SXEOLF� VHFWRU�E\� UHPRYLQJ� LQWUD�JRYHUQPHQWDO

GHEW�� 7KRXJK� WKH� VL]H� RI� WKH� FRQYHQWLRQDO� 36%5� LV� QRW� DIIHFWHG� E\� VXFK� D

FRQVROLGDWLRQ� H[HUFLVH�� WKH� RSHUDWLRQDO� GHILFLW� LV�� GXH� WR� WKH� LQWHUHVW� LQFRPH� HDUQHG

IURP�WKH�LQWUD�JRYHUQPHQWDO�FODLPV��7KH�FRQVROLGDWLRQ�RI�WKH�VWRFN�RI�GRPHVWLF�SXEOLF

GHEW�LV�LPSRUWDQW�WR�GHILQH�WKH�QHW�GHEW�UHODWLRQVKLS�EHWZHHQ�WKH�SXEOLF�DQG�WKH�SULYDWH

VHFWRU�� ZKLFK� LV� DFWXDOO\� WKH� PDLQ� GHWHUPLQDQW� RI� WKH� VXVWDLQDELOLW\� RI� GHILFLWV� DQG

FOHDUO\� WKH� LQWHUHVW� UDWH� WKDW� PDWWHUV� LQ� WKHVH� WUDQVDFWLRQV� DUH� WKH� PDUNHW� UDWH� RI

LQWHUHVW��7KH�LPSRUWDQW�LVVXH�WR�EH�KLJKOLJKWHG�LV�WKDW�GHSHQGLQJ�XSRQ�WKH�GHULYDWLRQ�RI
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WKH�QHW�GRPHVWLF�GHEW�VWRFN��DQ�DGMXVWPHQW�WR�WKH�WRWDO�LQWHUHVW�SD\PHQWV�DQG�SULPDU\

GHILFLW�LQYROYHG�LQ�WKH�FDOFXODWLRQ�RI�WKH�RSHUDWLRQDO�GHILFLW�LV�UHTXLUHG��)RU�H[DPSOH�

LI� WKH�QHW�GRPHVWLF�GHEW� VWRFN� LV�REWDLQHG�E\� VXEWUDFWLQJ� WKH�GHSRVLWV� IURP� WKH�GHEW

VWRFN�FRQYHQWLRQDOO\�GHILQHG��WKH�SULPDU\�GHILFLW�QHHGV�WR�EH�UHGHILQHG�WR�H[FOXGH�WKH

LQWHUHVW� LQFRPH� IURP� WKH� GHSRVLWV�� DQG� WKH� LQWHUHVW� SD\PHQWV� KDYH� WR� EH� QHW� RI� WKH

LQWHUHVW� LQFRPH� REWDLQHG� IURP� WKH� GHSRVLWV�� )RU� WKH� FRQVROLGDWHG� GHEW� VWRFN� WDNLQJ

DFFRXQW�RI�WKH�LQWUD�JRYHUQPHQWDO�GHEW��ERWK�WKH�SULPDU\�GHILFLW�DQG�LQWHUHVW�SD\PHQWV

QHHG� WR� EH� QHWWHG� RXW�� DFFRXQWLQJ� IRU� WKH� LQWHUHVW� LQFRPH� REWDLQHG� IRU� WKH

FRUUHVSRQGLQJ�FODLPV�IRU�WKH�DVVHW�RZQHU�SDUW\��DV�VKRZQ�LQ�7DEOH�$�������7KH�VL]H�RI

WKH�RYHUDOO�36%5�LV�QRW�DIIHFWHG�E\�WKHVH�DGMXVWPHQWV��$WL\DV�HW��DO��������

7KH� FRQVHTXHQFHV� RI� LQFOXGLQJ� TXDVL�ILVFDO� GHILFLWV�� WKH� VWRFN� RI� GXW\

ORVVHV�DQG�GHEW�FRQVROLGDWLRQ�RQ�PHDVXUHV�RI�SULPDU\�DQG�RSHUDWLRQDO�GHILFLWV�DQG�WKH

QHW�VWRFN�RI�SXEOLF�GHEW�FDQ�EH�IROORZHG�LQ�7DEOH�����IRU�WKH�\HDU�������5RZ���LQ�WKH

WDEOH�VKRZV�WKDW�DGGLQJ�WKH�VWRFN�RI�GXW\�ORVVHV�WR�WKH�H[LVWLQJ�VWRFN�RI�QHW�SXEOLF�GHEW

LQFUHDVHV� WKH� ODWWHU�E\������RI�*13��HQG�\HDU�SULFHV��� WR�������&RQVROLGDWLQJ� LQWUD�

JRYHUQPHQWDO� GHEW� UHGXFHV� LW� WR� ������ RI� *13� �HQG� \HDU� SULFHV��� 7KH� DGGLWLRQ� RI

TXDVL�ILVFDO� DFWLYLWLHV� WR� WKH� EXGJHW� WXUQV� WKH� SULPDU\� EDODQFH� ZLWK� QHW� LQWHUHVW

SD\PHQWV�IURP�D�VXUSOXV�RI������SHUFHQW�RI�*13�LQWR�D�GHILFLW������SHUFHQW�RI�*13�

7KH� QHWWLQJ� RXW� RI� LQWUD�JRYHUQPHQWDO� LQWHUHVW� SD\PHQWV� DQG� UHFHLSWV� HQGV� XS

GHFUHDVLQJ�WKH�SULPDU\�VXUSOXV�IURP������WR������SHUFHQW�RI�*13�ZKHQ�RQH�H[FOXGHV

WKH�4)��DQG�SULPDU\�VXUSOXV�WXUQV�WR�GHILFLW�IURP������WR������SHUFHQW�RI�*13�ZKHQ

4)�LV�LQFOXGHG�

7DEOH������'HILFLWV�DQG�'RPHVWLF�'HEW�IRU�����

2'� 2'� 2'� 2'�

36%5��DGMXVWHG��*13 ����� ����� ����� �����

3ULPDU\�'HILFLW��ZLWK�QHW�LQWHUHVW�SD\���*13 ����� ����� �����
 �����


3ULPDU\�'HILFLW��ZLWK�QHW�LQWHUHVW�SD\���LQF��4)��*13 ���� ����

'RPHVWLF�'HEW�6WRFN�*13��HQG�\HDU�SULFHV�

 ���� ���� ���� ����

2SHUDWLRQDO�'HILFLW�*13 ���� ���� ���� ����
�
����7KH�LPSOLHG�ILJXUHV�IRU�2'��DQG�2'��ZKHQ�4)�LV�QRW�LQFOXGHG�
�

��*13�LV�H[SUHVVHG�LQ�HQG�RI�\HDU�SULFHV�LQ�GRPHVWLF�GHEW�VWRFN�UDWLRV��EXW�LQ�DYHUDJH�SULFHV
RWKHUZLVH�



��

7KH� VDPH� RSHUDWLRQDO� GHILFLWV� DQG� GRPHVWLF� GHEW� ILJXUHV� DUH� DOVR

FDOFXODWHG� IRU� WKH� \HDU� ����� DQG� VKRZQ� LQ� 7DEOH� ����� KRZHYHU� GXH� WR� WKH

XQDYDLODELOLW\� RI� GDWD�� LQWUD�JRYHUQPHQWDO� GHEW� FRXOG� QRW� EH� FRQVROLGDWHG� DQG� WKH

IRXUWK�PHDVXUH�RI�RSHUDWLRQDO�GHILFLW�FRXOG�QRW�EH�FDOFXODWHG�� ,Q������GRPHVWLF�GHEW

RI�SXEOLF� VHFWRU� LQFUHDVHG�E\�DURXQG�����SHUFHQW� DQG� UHDFKHG�RXW� WR�������RI�*13

�HQG�\HDU�SULFHV���7KH�VWRFN�RI�4)�GHEW� LQFUHDVHG�YHU\�UDSLGO\� LQ������DQG� UHDFKHG

�����RI�*13��HQG�\HDU�SULFHV���$GGLQJ�WKLV�WR�WKH�GRPHVWLF�GHEW�VWRFN�� WRWDO�SXEOLF

GHEW� LQFUHDVHV� WR� ������ RI�*13� �HQG� \HDU� SULFHV��� 7KH� SULPDU\� EDODQFH�� LQFOXGLQJ

4)��VKRZHG�D�GHILFLW�RI�DURXQG�����SHUFHQW�RI�*13��7KXV��IRU�������WKH�FRQWULEXWLRQ

RI� 4)� DFWLYLWLHV� WR� WKH� WRWDO� SXEOLF� SULPDU\� GHILFLW� ZDV� DERXW� ���� SHUFHQW� RI� *13

�LQFOXVLRQ�RI�4)�LQFUHDVHV�WKH�GHILFLW�IURP������WR������SHUFHQW�RI�*13��

7DEOH������'HILFLWV�DQG�'RPHVWLF�'HEW�IRU�����

2'� 2'� 2'�

36%5��DGMXVWHG��*13 ����� ����� �����

3ULPDU\�'HILFLW��ZLWK�QHW�LQWHUHVW�SD\���*13 ���� ���� ����


3ULPDU\�'HILFLW��ZLWK�QHW�LQWHUHVW�SD\���LQF��4)��*13 ����

'RPHVWLF�'HEW�6WRFN�*13��HQG�\HDU�SULFHV�

 ���� ���� ����

2SHUDWLRQDO�'HILFLW�*13 ���� ���� �����
1RWH��7KH�ILJXUHV��XVHG�LQ�������DUH�YHU\�URXJK�HVWLPDWHV�
�
����7KH�LPSOLHG�ILJXUHV�IRU�2'��ZKHQ�4)�LV�QRW�LQFOXGHG�
�

��*13�LV�H[SUHVVHG�LQ�HQG�RI�\HDU�SULFHV�LQ�GRPHVWLF�GHEW�VWRFN�UDWLRV��EXW�LQ�DYHUDJH�SULFHV
RWKHUZLVH�

2YHUDOO��ZH�VHH�WKDW�WKH�GLIIHUHQFH�EHWZHHQ�2'��DQG�2'��LV�OHVV�WKDQ��

SHUFHQWDJH�SRLQW�RI�*13�LQ�PRVW�\HDUV��,QFOXVLRQ�RI�4)�KDV�D�ODUJHU�LPSDFW��SULPDU\

EDODQFHV�ZRUVHQ�E\�����SHUFHQWDJH�SRLQWV� LQ������DQG�����SHUFHQWDJH�SRLQWV� LQ����

DQG�����SHUFHQWDJH�SRLQWV� LQ�������2'� LQFUHDVHV�E\� DERXW� ����SHUFHQWDJH�SRLQWV� RI

*13��7KH�LPSDFW�RI�4)�RQ�WKH�VWRFN�RI�GHEW�LV�DOVR�TXLWH�KLJK��DERXW�����SHUFHQWDJH

SRLQWV�RI�*13�
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���0HWKRGRORJ\

7KH� WKHRUHWLFDO� IUDPHZRUN� WR� DQDO\VH� WKH� FRQVLVWHQF\�EHWZHHQ� WKH� ILVFDO

GHILFLWV� DQG� RWKHU� PDFURHFRQRPLF� WDUJHWV� LV� SUHVHQWHG� LQ� $QDQG� DQG� :LMQEHUJHQ

������� ZLWK� D� VLPSOH� PRGHO�� 7KLV� IUDPHZRUN� KDV� EHHQ� ZLGHO\� XVHG� LQ� HPSLULFDO

FRXQWU\� DQDO\VHV� DQG�FRQVWLWXWHV� WKH�FRUH�RI� WKH�PHWKRGRORJ\�DGRSWHG� LQ� WKLV�SDSHU�

7KH�FRQVLVWHQF\�RI�ILVFDO�GHILFLW�ZLWK�WKH�PDFURHFRQRPLF�WDUJHWV�DQG�WKH�LQWHUDFWLRQV

EHWZHHQ� WKH� ILVFDO� GHILFLWV�� RXWSXW� JURZWK�� UDWH� RI� LQIODWLRQ� DQG� D� UDQJH� RI� PDLQ

PDFURHFRQRPLF� YDULDEOHV� LV� VRXJKW� IRU� PHDVXULQJ� WKH� ³ILQDQFHDEOH� GHILFLW´�� 7KH

ILQDQFHDEOH�GHILFLW�DV�GHILQHG�LQ�:RUOG�%DQN��������LV�WKH�GHILFLW�WKDW�GRHV�QRW�UHTXLUH

PRUH�ILQDQFLQJ�WKDQ�LV�FRPSDWLEOH�ZLWK�³VXVWDLQDEOH´�H[WHUQDO�DQG�LQWHUQDO�ERUURZLQJ�

DQG� H[LVWLQJ� WDUJHWV� IRU� LQIODWLRQ� DQG� RXWSXW� JURZWK�� 7KH� $QDQG� DQG� :LMQEHUJHQ

�������PRGHO�LV�GHVFULEHG�EULHIO\�LQ�VHFWLRQ�����VHFWLRQ�����SUHVHQWV�WKH�UHVXOWV�IRU�WKH

PRQH\�GHPDQG�HVWLPDWHV�XVHG�LQ�WKH�PRGHO�

����7KH�0RGHO

7KH� VWDUWLQJ� SRLQW� LQ� GHULYLQJ� WKH� ILQDQFHDEOH� GHILFLW� LV� WKH� JRYHUQPHQW

EXGJHW�LGHQWLW\�JLYHQ�LQ�HTXDWLRQ�������

' L% L % ( % % ( '& J+ + = + +
�
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' ��1RQ�LQWHUHVW�GHILFLW
L ��1RPLQDO�GRPHVWLF�LQWHUHVW�UDWH�RQ�GRPHVWLF�GHEW
L 
 ��1RPLQDO�IRUHLJQ�LQWHUHVW�UDWH�RQ�IRUHLJQ�GHEW
% ��'RPHVWLF�GHEW
%
 ��)RUHLJQ�GHEW
( ��1RPLQDO�H[FKDQJH�UDWH
'&

J
��7KH�VWRFN�RI�&HQWUDO�%DQN�DGYDQFHV�WR�WKH�SXEOLF�VHFWRU�

³�´ ��&KDQJH�LQ�WKH�YDOXH�RI�WKH�YDULDEOH

*RYHUQPHQW�EXGJHW�LGHQWLW\�VLPSO\�VWDWHV�WKDW�WKH�WRWDO�GHILFLW�KDV�WR�HTXDO

WKH�VXP�RI�ILQDQFLQJ�IURP�DOO�VRXUFHV��7KH�VRXUFHV�RI�ILQDQFLQJ�DUH�LVVXLQJ�LQWHUHVW�

EHDULQJ�LQWHUQDO�DQG�H[WHUQDO�GHEW��DQG�XVLQJ�PRQHWDU\�VRXUFHV�RI�WKH�&HQWUDO�%DQN�

7DNLQJ� LQWR� FRQVLGHUDWLRQ� WKH� IDFW� WKDW� &HQWUDO� %DQNV� RI�PRVW� FRXQWULHV

EHKDYH�OLNH�D�SXEOLF�VHFWRU�HQWLW\��DVVXPLQJ�IRUHLJQ�GHEW�RI�WKH�SXEOLF�VHFWRU��LVVXLQJ



��

VXEVLGL]HG� FUHGLWV� WR� SUHIHUHQWLDO� VHFWRUV�� DQG� WKH� OLNH��&HQWUDO� %DQN� SURILW� DQG� ORVV

DFFRXQWV�VKRXOG�EH�LQFOXGHG�LQWR�WKH�SXEOLF�VHFWRU�DFFRXQW��,Q�WKH�SDSHU�SUHVHQWHG�E\

$QDQG� DQG� :LMQEHUJHQ� ������� D� VLPSOH� &HQWUDO� %DQN� DFFRXQW� LV� WDNHQ� LQWR

FRQVLGHUDWLRQ�

$VVHWV /LDELOLWLHV

'&J��'RPHVWLF�FUHGLW�WR�JRYHUQPHQW� 1:��1HW�ZRUWK�

1)$
(��1HW�IRUHLJQ�DVVHWV� &X��&XUUHQF\�

55��&RPPHUFLDO�EDQN�UHVHUYHV�

&XUUHQF\� KHOG� E\� WKH� SXEOLF� DQG� UHTXLUHG� UHVHUYHV� RI� WKH� FRPPHUFLDO

EDQNV�IRUP�EDVH�PRQH\�GHILQLWLRQ�IURP�WKH�OLDELOLW\�VLGH��$OWHUQDWLYHO\��QHW�OLDELOLWLHV

RI�WKH�&HQWUDO�%DQN�WR�WKH�SULYDWH�VHFWRU�FDQ�DOVR�EH�VWDWHG�DV�WKH�EDVH�PRQH\�DV�JLYHQ

LQ�HTXDWLRQ�������DQG�������

0 &X 55= + ���������������

0 '& 1)$ ( 1:
J

= + -
 �����

,Q�WKH�VLPSOH�&HQWUDO�%DQN�DFFRXQW��SURILWV�DUH�VWDWHG�DV�LQWHUHVW�HDUQLQJV

RQ�IRUHLJQ�UHVHUYHV�DQG�WKH�FRXQWHUSDUW�RI�WKHVH�SURILWV�LV�WKH�LQFUHDVH�LQ�WKH�&HQWUDO

%DQN�QHW�ZRUWK��DV�VWDWHG�EHORZ�E\�HTXDWLRQ�������

�

= 1:(1)$L 

 �����

,Q�RUGHU� WR� LQFRUSRUDWH� WKH�&HQWUDO� %DQN� DFFRXQW� LQWR� WKDW� RI� WKH� SXEOLF

VHFWRU�� WKH� SURILW� RI� WKH�&HQWUDO�%DQN� VKRXOG�EH� VXEWUDFWHG� IURP� WKH�GHILFLW� DQG� WKH

LQFUHDVH� LQ�QHW�ZRUWK�RI� WKH�&HQWUDO�%DQN�VKRXOG�EH�VXEWUDFWHG� IURP� WKH� LQFUHDVH� LQ

SXEOLF�VHFWRU�OLDELOLWLHV��7KHUHIRUH��FRQVROLGDWHG�DFFRXQW�FDQ�EH�VWDWHG�DV�LQ�HTXDWLRQ

������
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7ZR�DGGLWLRQDO�VWHSV�DUH�UHTXLUHG�WR�UHQGHU� WKH�DFFRXQWLQJ� LGHQWLW\�PRUH

XVHIXO��)LUVW��VLQFH�WKH�FHQWUDO�EDQN�DQG�SXEOLF�VHFWRU�DFFRXQWV�DUH�FRQVROLGDWHG��DQG
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VLQFH�WKH�OHIW�KDQG�VLGH�OLVWV�LQWHUHVW�SD\PHQWV�RQ�QHW�IRUHLJQ�GHEW�RI�WKH�SXEOLF�VHFWRU�

LW� LV� XVHIXO� WR� H[SUHVV� WKH� VRXUFH� RI� ILQDQFH� RQ� WKH� ULJKW� KDQG� VLGH� LQ� WHUPV� RI� QHW

IRUHLJQ�GHEW�RI�WKH�SXEOLF�VHFWRU�DV�ZHOO��7KLV�LV�GRQH�E\�DGGLQJ�DQG�VXEWUDFWLQJ�WKH

FKDQJH�LQ�WKH�QHW�IRUHLJQ�DVVHWV�RI�WKH�FHQWUDO�EDQN�

' L% L % 1)$ ( % % 1)$ ( '& 1)$ ( 1:J+ + - = + - + + -
� �
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6HFRQG��WKH�FKDQJH�LQ�GRPHVWLF�FUHGLW� WR�WKH�JRYHUQPHQW�LV�D�WUDQVDFWLRQ

EHWZHHQ� WKH� WZR� SXEOLF� HQWLWLHV� DQG� VKRXOG� EH� HOLPLQDWHG�� 7KLV� FDQ� EH� GRQH� E\

UHFRJQL]LQJ� WKDW� WKH� ODVW� WKUHH� HOHPHQWV� RI� HTXDWLRQ� ������ LV� HTXDO� WR� WKH� FKDQJH� LQ

PRQHWDU\�EDVH�

' L% L % 1)$ ( % % 1)$ ( 0+ + - = + - +
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7KH�EXGJHW�GHILFLW�SUHVHQWHG�LQ�HTXDWLRQ�������GRHV�QRW�FDSWXUH�WKH�SXEOLF

VHFWRU
V�FODLP�RQ�UHVRXUFHV��7KH�ULJKW�KDQG�VLGH�RI�WKH�HTXDWLRQ�VKRZV�WKH�WRWDO�SXEOLF

VHFWRU� OLDELOLWLHV� LQ�QRPLQDO� WHUPV��:KLOH�PHDVXULQJ� WKH� UHDO� OLDELOLWLHV�RI� WKH�SXEOLF

VHFWRU�WR�WKH�SULYDWH�VHFWRU��GRPHVWLF�DQG�IRUHLJQ�LQIODWLRQ�FRPSRQHQWV�RI�WKH�QRPLQDO

LQWHUHVW� SD\PHQWV� VKRXOG�EH� H[FOXGHG� VLQFH� WKHVH� FRPSRQHQWV� DUH� WUHDWHG� DV� FDSLWDO

DFFRXQW�UDWKHU�WKDQ�FXUUHQW�DFFRXQW��$IWHU�VXEWUDFWLQJ�WKH�VWDWHG�FDSLWDO�DFFRXQW�IURP

ERWK� VLGHV�RI� WKH� HTXDWLRQ�� DOO� YDULDEOHV� DUH�GLYLGHG�E\� WKH� SULFH� OHYHO�3� DQG� D� QHZ

HTXDWLRQ�LV�REWDLQHG�

G UE U E QID H E E QID H 0 3+ + - = + - +
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/RZHU� FDVH� YDULDEOHV� GHQRWH� WKH� UHDO� YDULDEOHV�� 3� DQG� 3
� GHQRWH� WKH

GRPHVWLF�DQG�IRUHLJQ�SULFH�OHYHO�DQG�U�DQG�H�DUH�FDOFXODWHG�DV�IROORZV�

� � �+ = + +U L 3� � � � $ �
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+HUH�³KDW´� �A��GHQRWHV�SHUFHQWDJH�FKDQJH��&DSLWDO� ORVVHV�GXH� WR�FKDQJHV

LQ�UHDO�H[FKDQJH� UDWHV��FKDQJHV�ZKLFK�DUH�SDUW�RI� WKH�FRVW�RI� VHUYLFLQJ� IRUHLJQ�GHEW�
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VKRXOG�DOVR�EH� LQFOXGHG� LQ� WKH� HTXDWLRQ� LQ�RUGHU� WR� VKRZ� WKH� UHDO� OLDELOLW\� RI� SXEOLF

VHFWRU�WR�WKH�SULYDWH�VHFWRU��&DSLWDO�ORVV�GXH�WR�IRUHLJQ�H[FKDQJH�UDWH�FKDQJHV�LV�VWDWHG

DV�

� � � & & � $� �
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6XEVWLWXWLQJ� WKH� DERYH� H[SUHVVLRQ� LQWR� HTXDWLRQ� ���� JLYHV� HTXDWLRQ� ���

JLYHQ�EHORZ�
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7KH�ODVW�WHUP�RI�WKH�ULJKW�KDQG�VLGH�RI�WKH�HTXDWLRQ�LV�WKH�LQFUHDVH�LQ�UHDO

PRQH\� EDODQFHV�� 7KH� ULVH� LQ� UHDO� PRQH\� EDODQFHV� VKRZV� WKH� UHYHQXHV� RI� WKH

JRYHUQPHQW�IURP�WKH�LVVXLQJ�RI�PRQH\�DV�LQIODWLRQ�WD[�DQG�VHLJQLRUDJH��7KLV�FDQ�EH

VKRZQ�DV�

P3P30 Ö� += &&

DQG�VXEVWLWXWLQJ�WKLV�LQWR�WKH�HTXDWLRQ�������

[ ] P3PHQIDEEHQIDEHUUEG
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7KH�GHILFLW�REWDLQHG�DERYH�VKRZV�WKH�ILVFDO�GHILFLW�RI�WKH�SXEOLF�VHFWRU�LQ

FRPELQDWLRQ� ZLWK� WKH� &HQWUDO� %DQN� SURILW� DQG� ORVV� DFFRXQW�� ZKLOH� H[FOXGLQJ

LQIODWLRQDU\� HURVLRQ� RI� WKH� SXEOLF� VHFWRU� QHW� GHEW� IURP� WKH� SULYDWH� VHFWRU�

&RQVHTXHQWO\��WKH�IRUPXODWLRQ�DERYH�HVWDEOLVKHV�WKH�HTXDOLW\�EHWZHHQ�WKH�UHDO�GHILFLW

�LQFOXVLYH�RI�FHQWUDO�EDQN�SURILW�DQG�ORVV�DFFRXQW��DQG�DFFRXQWLQJ�IRU�UHDO�FRPSRQHQWV

RI�LQWHUHVW�SD\PHQWV��DQG�FKDQJHV�LQ�WKH�UHDO�YDOXH�RI�GRPHVWLF�DQG�IRUHLJQ�GHEW�SOXV

UHYHQXH�IURP�WKH�VHLJQLRUDJH�DQG�LQIODWLRQ�WD[�

(TXDWLRQ������ LV�DQ�DFFRXQWLQJ� LGHQWLW\��([�DQWH� LW� FDQ�EH�XVHG� WR�FKHFN

WKH�FRQVLVWHQF\�RI�PDFURHFRQRPLF�SROLF\�WDUJHWV��JLYHQ�DGGLWLRQDO�DVVXPSWLRQV�DERXW

WKH�SDWK�RI�H[RJHQRXV�YDULDEOHV�� ,Q�SDUWLFXODU�� LW�FDQ�EH�XVHG� WR�HYDOXDWH� WKH�QHHGHG

DGMXVWPHQW�LQ�ILVFDO�GHILFLWV��UHODWLYH�WR�D�EDVH�\HDU��FRQVLVWHQW�ZLWK�LQIODWLRQ�DQG�GHEW

WDUJHWV��,Q�WKDW�VHQVH��WKH�ULJKW�KDQG�VLGH�RI�WKH�HTXDWLRQ�FDQ�EH�VHHQ�DV�DQ�HVWLPDWH�RI

WKH�ILQDQFHDEOH�GHILFLW��JLYHQ�GHEW�DQG�LQIODWLRQ��UHDO�H[FKDQJH�UDWH�DQG�*13�JURZWK

WDUJHWV��ZKLFK�FDQ�EH�FRPSDUHG�ZLWK�WKH�H[SUHVVLRQ�IRU�DFWXDO�GHILFLW�JLYHQ�RQ�WKH�OHIW
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KDQG�VLGH��:KHQ�WKH�WZR�DUH�QRW�HTXDO��SROLF\�WDUJHWV�DUH�QRW�FRQVLVWHQW�ZLWK�UHDOL]HG

GHILFLWV��7KH�GLIIHUHQFH�EHWZHHQ�WKH�WZR�SURYLGHV�DQ�HVWLPDWH�RI�WKH�UHTXLUHG�GHILFLW

UHGXFWLRQ��5'5��

,Q� RUGHU� WR� FDUU\� RXW� VXFK� DQ� DVVHVVPHQW�� ZH� ZLOO� QHHG� WR� PDNH� VRPH

DVVXPSWLRQ� DV� WR� WKH� GHVLUDEOH� OHYHO� RI� WKH� VWRFN� RI� SXEOLF� GHEW�� :H� ZLOO� VLPSO\

DVVXPH�WKDW�WKH�UDWLR�RI� WKH� UHDO�VWRFN�RI�GRPHVWLF�GHEW� WR�UHDO�RXWSXW�KDV� WR�UHPDLQ

FRQVWDQW���:H�DOVR�DVVXPH�WKDW�WKH�UDWLR�RI�IRUHLJQ�GHEW�WR�RXWSXW�UHPDLQV�FRQVWDQW�DV

ZHOO� �WKDW� LV�� UHDO�QHW� IRUHLJQ�GHEW� FDQQRW�JURZ� IDVWHU� WKDQ� WKH� UDWLR�RI�RXWSXW� WR� WKH

UHDO�H[FKDQJH�UDWH���
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7KH� HTXDWLRQ� DERYH� VWDWHV� WKDW� QRQ� LQWHUHVW� GHILFLW� DQG� UHDO� LQWHUHVW

SD\PHQWV�RQ�GRPHVWLF�DQG�IRUHLJQ�GHEW�FDQQRW�H[FHHG�ZKDW�FDQ�EH�ILQDQFHG�WKURXJK

GHEW� LVVXH� DW� WKH� WDUJHW� GHEW�RXWSXW� UDWLRV�� DQG� UHYHQXH� IURP� WKH� VWHDG\�VWDWH

VHLJQLRUDJH�DQG�LQIODWLRQ�WD[�

1RWH�WKDW�IRU�FRQVLVWHQF\�DQG�VLQFH�GHPDQG�IRU�PRQH\�LWVHOI�LV�DIIHFWHG�E\

FKDQJHV� LQ� WKH� LQIODWLRQ� UDWH�� GHPDQG� IRU� EDVH�PRQH\� QHHGV� WR� EH� HYDOXDWHG� DW� WKH

WDUJHW� LQIODWLRQ� UDWH� DQG� SUHYDLOLQJ� LQWHUHVW� UDWHV�� 7KLV� UHTXLUHV� DQ� HVWLPDWH� RI� KRZ

PRQH\� GHPDQG� UHVSRQGV� WR� FKDQJHV� LQ� WKHVH� YDULDEOHV�� 7KLV� LV� KDQGOHG� LQ� WKH� QH[W

VXE�VHFWLRQ�

������������������������������������������������
��7KHUHIRUH�,�LJQRUH�WKH�WKRUQ\�LVVXH�RI�ZKHWKHU�WKH�FXUUHQW�VWRFN�RI�GHEW�LV�WRR�KLJK�DQG�XQVXVWDLQDEOH�
,W� LV� RIWHQ� DUJXHG� WKDW� HYHQ� WKRXJK� WKH� FXUUHQW� VWRFN� RI� GHEW� LV� QRW� KLJK� UHODWLYH� WR�*13�� LW� LV� KLJK
UHODWLYH�WR�WKH�VL]H�RI�WKH�GRPHVWLF� ILQDQFLDO�V\VWHP�DQG�WKHUHIRUH�SXWV�SUHVVXUH�RQ�LQWHUHVW�UDWHV��7KH
PHULWV�RI� WKLV� DUJXPHQW�ZRXOG�GHSHQG�FULWLFDOO\� RQ� RQH¶V� YLHZV� DERXW� DFFHVV� WR� LQWHUQDWLRQDO� FDSLWDO
IORZV�
�� ,Q�IXUWKHU�VLPXODWLRQV�,� WHVW�KRZ�UHVXOWV�FKDQJH�ZKHQ� WKH�QHW� IRUHLJQ�GHEW�*13�UDWLR� LV� UHTXLUHG� WR
LQFUHDVH�E\�WZR�SHUFHQWDJH�SRLQWV�
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����0RQH\�'HPDQG�)XQFWLRQV

%DVH� PRQH\� LV� GHWHUPLQHG� E\� WKH� GHPDQG� IXQFWLRQV� IRU� FXUUHQF\� LQ

FLUFXODWLRQ�� GHPDQG� GHSRVLW�� WLPH� GHSRVLW� DQG� IRUHLJQ� FXUUHQF\� GHSRVLW�� ,Q� WKH

HVWLPDWLRQV�DYHUDJH�TXDUWHUO\�GDWD�DUH�XVHG��VWDUWLQJ�IURP��������WR��������H[FHSW�IRU

IRUHLJQ�FXUUHQF\�GHSRVLW�HTXDWLRQ�ZKLFK�VWDUWV�IURP��������WR���������7KH�IXQFWLRQDO

IRUPV�XVHG�LQ�WKH�HTXDWLRQV�DUH�EDVHG�RQ�WKH�SRUWIROLR�DSSURDFK�WR�WKH�DVVHW�GHPDQGV

DQG�VLPLODU�WR�WKRVH�XVHG�LQ�:RUOG�%DQN�5HSRUW���������7KH�HVWLPDWLRQ�UHVXOWV�IRU�WKH

FRPSRQHQWV� RI� PRQH\� GHPDQG� IXQFWLRQV� DUH� WDNHQ� IRUP� $WL\DV� HW�� DO� ������� DQG

SUHVHQWHG�DW�7DEOH������WKH�LPSOLHG�ORQJ�UXQ�FRHIILFLHQWV�DUH�JLYHQ�LQ�7DEOH�����

�7DEOH������7KH�(VWLPDWLRQ�RI�%DVH�0RQH\�'HPDQG

'(3(1'(17
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�7KH�QXPEHUV�LQ�EUDFNHWV�DUH�WKH�W�YDOXHV�RI�WKH�UHJUHVVLRQ�
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7DEOH������,PSOLHG�/RQJ�5XQ�&RHIILFLHQWV�RI�WKH�SRUWIROLR�PRGHO

'(3(1'(17
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OQ�&3,�&3,����� /Q���L7'� OQ���L);'�

OQ�&8�3<� �������

OQ�''�3<� ������� ������

OQ�7'�3<� ������

OQ�);'�3<� ������

&X ��&XUUHQF\�LQ�FLUFXODWLRQ
'' ��7RWDO�GHPDQG�GHSRVLWV�KHOG�LQ�EDQNV
7' ��7RWDO�WLPH�GHSRVLWV�KHOG�LQ�EDQNV
);' ��7RWDO�IRUHLJQ�H[FKDQJH�GHSRVLWV�KHOG�LQ�EDQNV
&3, ��&RQVXPHU�SULFH�LQGH[
L7' ��$YHUDJH�ZHLJKWHG�LQWHUHVW�UDWHV�RQ�WLPH�GHSRVLWV
L);' ��$YHUDJH�ZHLJKWHG�LQWHUHVW�UDWHV�RQ�IRUHLJQ�H[FKDQJH�GHSRVLWV�
LQFOXVLYH�RI�QRPLQDO�GHSUHFLDWLRQ�RI�WKH�H[FKDQJH�UDWH�
3< ��&3,�LQGH[�PXOWLSOLHG�E\�DQQXDOL]HG�UHDO�*13�

7KH� HVWLPDWLRQ� UHVXOWV� VKRZ� WKDW� WKH� LQIODWLRQ� HODVWLFLWLHV� RI� FXUUHQF\� LQ

FLUFXODWLRQ�DQG�GHPDQG�GHSRVLWV�DUH�YHU\�KLJK��7KLV�LPSOLHV�WKDW�IRU�DQ�LQFUHDVH�LQ�WKH

UHYHQXH�IURP�PRQHWL]DWLRQ�LQ�WKH�IRUP�RI�LQIODWLRQ�WD[�DQG�VHLJQLRUDJH�UHYHQXHV��WKH

JRYHUQPHQW�QHHGV�KLJKHU�DQG�KLJKHU�LQIODWLRQ�ZLWK�PRUH�VKRFN�FRPSRQHQW�LQ�LW�

�� 5HVXOWV

,Q� WKLV� VHFWLRQ� WKH�$QDQG� DQG�:LMQEHUJHQ�PRGHO� LV� XVHG� IRU� FDOFXODWLQJ

H[WHQW�RI�ILVFDO�DGMXVWPHQW�WKDW�ZRXOG�EH�QHHGHG�WR�LPSOHPHQW�D�GLVLQIODWLRQ�SURJUDP�

7KH� YDULRXV�PHDVXUHV� RI� RSHUDWLRQDO� GHILFLWV� GHULYHG� HDUOLHU� WR� DVVHVV� WKH� H[WHQW� WR

ZKLFK�HVWLPDWHV�RI�UHTXLUHG�GHILFLW�UHGXFWLRQ�DUH�VHQVLWLYH�WR�WKH�VSHFLILF�DSSURDFKHV

XVHG� LQ� FDOFXODWLQJ� RSHUDWLRQDO� GHILFLWV� DQG� SXEOLF� GHEW�� ,Q� UHFHQW� \HDUV� TXDVL�ILVFDO

DFWLYLWLHV�RI�VWDWH�EDQNV�LQFUHDVHG�YHU\�UDSLGO\��6PDOO�SDUW�RI�WKHVH�DFFRXQWV�ILQDQFHG

E\� DFWLRQV� RI� WKH� WUHDVXU\�� $Q� H[HUFLVH� RI� WKH� UHTXLUHG� GHILFLW� UHGXFWLRQ� VKRXOG

LQFRUSRUDWH� WKH� 4)� DFFRXQWV� WKDW� LV� RQH� RI� WKH� ILVFDO� DGMXVWPHQW� FRPSRQHQW� RI� D

FRPSUHKHQVLYH� VWDELOL]DWLRQ� SURJUDP�� ,Q� HIIHFW�� LQFOXGLQJ� WKH� 4)� DFFRXQWV� LQ� WKH

GHILQLWLRQ�RI�SXEOLF�GHILFLWV�DQG�GHEW�LV�WDQWDPRXQW�WR�DVVXPLQJ�ILUVW��WKDW�WKH�7UHDVXU\

FRPSHQVDWHV� IRU� WKH� IORZ� RI� GXW\� ORVHV� IXOO\� ZLWKLQ� WKH� \HDU� WKURXJK� EXGJHWDU\



��

DSSURSULDWLRQV��DQG�VHFRQG��WKDW�LW�LVVXHV�QRQ�FDVK�VHFXULWLHV�LQ�H[FKDQJH�IRU�WKH�VWRFN

RI�DFFXPXODWHG�GXW\�ORVVHV��

)RU� ����� EDVLFDOO\� VFHQDULRV� DUH� H[DPLQHG� IRU� HDFK� RI� WKH� GLIIHUHQW

PHDVXUHV�RI�RSHUDWLRQDO�GHILFLWV�DQG�SXEOLF�VHFWRU�GHEWV�LQWURGXFHG�LQ�VHFWLRQ����7KH

GHWDLOHG�DFFRXQWV�LQYROYHG�LQ�WKH�GHULYDWLRQ�RI�WKH�GHEW�VWRFNV�DQG�WKH�FRUUHVSRQGLQJ

RSHUDWLRQDO�GHILFLW� ILJXUHV�DUH�SUHVHQWHG�DW�$QQH[���� ,Q� WKLV� IUDPHZRUN� LV� H[DPLQHG

IRU�WKH�\HDUV�RI������DQG������DQG�IRXU�GLIIHUHQW�2'�PHDVXUHV�DUH�XVHG�DQG�YDULRXV

VFHQDULRV� DUH� PDGH� LQ� RXU� SDSHU� �VHH� IRU� GHWDLOV�� $WL\DV� HW�� DO�� ������� 'XH� WR

XQDYDLODELOLW\�RI�GDWD�VRXUFHV�2'��FDQ�QRW�EH�HYDOXDWHG�IRU�WKH�\HDU������DQG�LW�LV�QRW

XVHG�IRU�WKH�VFHQDULRV�RI�\HDU�������)LUVW�WKUHH�2'�PHDVXUHV�DQG�GRPHVWLF�GHEW�VWRFNV

�LQFOXGLQJ� TXDVL�ILVFDO� DFWLYLWLHV�� DUH� XVHG� LQ� ILYH� GLIIHUHQW� VFHQDULRV� IRU� ������ 7KH

ILUVW�VFHQDULR�LV�WKH�EDVH�FDVH�LQ�WKH�VHQVH�WKDW�LW�WDNHV������DV�WKH�SRLQW�RI�GHSDUWXUH

DQG�DVVXPHV�WKDW�WKH�UHDO�DXFWLRQ�UDWH�UHPDLQV�DW�WKHLU������OHYHOV��7KH�UDWH�RI�JURZWK

RI�*13�LQ������VHHPV�WR�UHPDLQ�QHJDWLYH�EXW�ZH�SUHVXPH�WKH�*13�JURZWK��DV�]HUR

DVVXPLQJ�WKDW�WKHUH�LV�QR�UHDO�FKDQJH�LQ�GRPHVWLF�GHEW�VWRFN�ZLWK�UHVSHFW�WR�LQIODWLRQ�

7DUJHW�LQIODWLRQ�IRU�WKH�ILUVW�VFHQDULR�DQG�WKH�RWKHU�WKUHH�VFHQDULRV��H[FHSW�WKH�ODVW�RQH�

LV�WDNHQ�DV�����WKDW�LV� WKH� WDUJHW� UDWH� IRU�������([FHSW� WKH�ILUVW�VFHQDULR� WKH�JURZWK

UDWH�RI�*13�LV�WDNHQ�DV�D�PRGHVW����IRU�DOO�VFHQDULRV��7KH�WKLUG�VFHQDULR�DQDO\VHV�WKH

UHTXLUHG�UHGXFWLRQ�LQ�RSHUDWLRQDO�GHILFLWV�ZKHQ�WKH�UHDO�DXFWLRQ�UDWH�GHFOLQHV�LQ�����

DERXW����SHUFHQWDJH�SRLQWV�ZLWK� WKH� LQIODWLRQ� WDUJHW�RI������'LIIHUHQFH�EHWZHHQ� WKH

WKLUG� DQG� WKH� IRXUWK� VFHQDULR� LV� WKDW� LQ� WKH� IRXUWK� VFHQDULR� QHW� IRUHLJQ� ERUURZLQJ

DPRXQWLQJ� WR����RI�*13� LV� DOORZHG� LQ�������7KH� ILIWK� DQG� WKH� ODVW� VFHQDULR� LV� WKH

SHVVLPLVWLF�VFHQDULR��7KH�DVVXPSWLRQV�DUH�QR�FKDQJH�LQ�UHDO�LQWHUHVW�UDWHV��QHW�IRUHLJQ

������������������������������������������������
��,�DOVR�QRWH�WKDW�WKH�IDFW�WKDW�XQGHU�WKH�FXUUHQW�UHJLPH�WKH�GXW\�ORVVHV�DUH�ILQDQFHG�E\�WKH�VWDWH�EDQNV
GRHV�QRW� LPSO\� WKDW� WKH\�GR�QRW� DIIHFW� WKH� ILQDQFLQJ�RI� WKH�GHILFLW��7R� WKH� FRQWUDU\�� ILQDQFLQJ� RI� WKH
GHILFLW� LV� DIIHFWHG� WKURXJK� VHYHUDO� FKDQQHOV��'XW\� ORVVHV� FUHDWH� OLTXLGLW\� SUREOHPV�ZKLFK� VWDWH� EDQNV
UHVROYH� HLWKHU� E\� LQFUHDVHG� UHFRXUVH� WR� WKH� LQWHU�EDQN�PDUNHW� RU� E\�PRUH� DJJUHVVLYH� EHKDYLRU� LQ� WKH
PDUNHW� IRU� GHSRVLWV�� %RWK� FDQ� EH� H[SHFWHG� WR� DIIHFW� WKH� 7UHDVXU\� DXFWLRQ� UDWHV�� ,Q� DGGLWLRQ�� WKH
LQFUHDVHG�GHPDQG�IRU�OLTXLGLW\�PD\�SXVK�WKH�FHQWUDO�EDQN�WR�HQJDJH�LQ�RSHQ�PDUNHW�RSHUDWLRQV��ZKLFK
DIIHFWV�WKH�PRQH\�VXSSO\�



��

GHEW�LQFUHDVH�RI�RQO\����DQG�����LQIODWLRQ�WDUJHW��7KH�UHVXOWV�DUH�SUHVHQWHG�LQ�7DEOH

����

7DEOH������$OWHUQDWLYH�6FHQDULRV�IRU�WKH�)LQDQFDEOH�'HILFLWV�IRU�����

$�PDMRU�LVVXH�WR�EH�KLJKOLJKWHG�E\�WKH�UHVXOWV�LV�WKDW�GLIIHUHQW�PHDVXUHV�RI

RSHUDWLRQDO� GHILFLWV� VXJJHVW�ZLGHO\� GLIIHUHQW� UHFRPPHQGDWLRQV� UHJDUGLQJ� WKH� VL]H� RI

WKH�UHTXLUHG�ILVFDO�DGMXVWPHQW��2'��DQG�QHW�GRPHVWLF�GHEW�DUH�XVHG�LQ�SDQHO�$��8QGHU

WKH� DVVXPSWLRQ� WKDW� QR� UHDO� JURZWK� LQ� ������ UHTXLUHG� GHILFLW� UHGXFWLRQ� �5'5�� LV

DURXQG� ����� RI� *13� WR� VXVWDLQ� WDUJHW� LQIODWLRQ�� ,QFUHDVH� LQ� JURZWK� UDWH� OHDGV� WR

LQFUHDVH�LQ�WKH�ILQDQFLDEOH�GHILFLW�DQG�5'5�IDOOV�WR�����SHUFHQWDJH�RI�*13��5RZ�$��

VXJJHVWV� WKDW� LQ� ����� UHDFKLQJ� D� WDUJHW� RI� ���� LQIODWLRQ�ZRXOG� KDYH� EHHQ� SRVVLEOH

ZLWK�DQ�RSHUDWLRQDO�GHILFLW�RI�����SHUFHQW�RI�*13��ZKLFK� LPSOLHG�D� UHGXFWLRQ� LQ����

SHUFHQWDJH�SRLQWV�RI�*13�UHODWLYH�WR�LWV�OHYHO�LQ������XQGHU�WKH�DVVXPSWLRQ�WKDW�UHDO

LQWHUHVW� UDWH�GHFUHDVHV�� ,Q� WKH� IRXUWK� VFHQDULR� WKHUH� LV� D� VPDOO� DPRXQW�RI� DGMXVWPHQW

QHHGHG�LQ�WKH�RSHUDWLRQDO�GHILFLW�WR�DFKLHYH�WKH�WDUJHW�UDWH�RI������,Q�WKH�SHVVLPLVWLF

VFHQDULR�SUHVHQWHG�LQ�URZ�$����DFWXDO�GHILFLW�ZRXOG�EH�����SHUFHQW�DQG������RI�*13

.H\�$VVXPSWLRQV 2SHUDWLRQDO�'HILFLW

*13�

*URZWK���

5HDO 'RP�

,QW����

,QIODWLRQ $FWXDO )LQDQFLDEOH 5'5

$����� 2'�� �������	�'RP�'HEW�<� ������

$�� %DVH�&DVH ��� ���� �� ��� ��� ���

$�� ����,QI��7DUJHW ��� ���� �� ��� ��� ���

$�� ����,QI��7DUJHW�	�GHF��LQ�UHDO�LQW��UDWHV ��� ���� �� ��� ��� ���

$�� $��	����1HW�)RU��'HEW�,QFUHDVH ��� ���� �� ��� ��� ���

$�� ���1HW�)RU��'HEW�,QF�	�QR�FKDQJH�UHDO�LQW��UDWHV ��� ���� �� ��� ��� ���

%����� 2'�� ��������	�'RP�'HEW�<� ������

%�� %DVH�&DVH ��� ���� �� ��� ��� ���

%�� ����,QI��7DUJHW ��� ���� �� ��� ��� ���

%�� ����,QI��7DUJHW�	�GHF��LQ�UHDO�LQW��UDWHV ��� ���� �� ��� ��� ���

%�� %��	����1HW�)RU��'HEW�,QFUHDVH ��� ���� �� ��� ��� ����

%��
���1HW�)RU��'HEW�,QF�	�QR�FKDQJH�UHDO�LQW��UDWHV ��� ���� �� ��� ��� ���

&���ZLWK�4)�'HI�� 2'�� ���������	�'RP�'HEW�<� ������

&�� %DVH�&DVH ��� ���� �� ���� ��� ���

&�� ����,QI��7DUJHW ��� ���� �� ���� ��� ���

&�� ����,QI��7DUJHW�	�GHF��LQ�UHDO�LQW��UDWHV ��� ���� �� ��� ��� ���

&�� &��	����1HW�)RU��'HEW�,QFUHDVH ��� ���� �� ��� ��� ���

&�� ���1HW�)RU��'HEW�,QF�	�QR�FKDQJH�UHDO�LQW��UDWHV ��� ���� �� ���� ��� ���



��

UHGXFWLRQ�ZLOO�EH�UHTXLUHG��7KH�VFHQDULRV�IRU�2'��OHDG�WR�VLPLODU�UHVXOWV�ZLWK�WKDW�RI

2'��VLQFH�WKHVH�WZR�2'�PHDVXUHV�WXUQ�WR�EH�TXLWH�FORVH� LQ�������SDQHO�%���%ULHIO\

VFHQDULR�ZLWK�2'��DOVR�VXJJHVWV�D�IXUWKHU�UHWUHQFKPHQW�RI�ILVFDO�SROLF\� IRU� WKH�EDVH

FDVH��5HIHUULQJ� WR�VFHQDULR�%���ZLWK����UDWH�RI�*13�JURZWK������UHDO�DXFWLRQ� UDWH

DQG���SHUFHQWDJH�SRLQW�LQFUHDVH�LQ�WKH�UDWLR�RI�IRUHLJQ�GHEW�WR�*13��D�WDUJHW�LQIODWLRQ

UDWH�RI����SHUFHQW�FDQ�EH�DFKLHYHG�ZLWK�QR�UHGXFWLRQ�IRU�WKH�RSHUDWLRQDO�GHILFLW��7KH

ODVW�VFHQDULR�IRU�2'��VXJJHVWV�D�UHWUHQFKPHQW�RI������RI�*13�IRU�RSHUDWLRQDO�GHILFLW�

3DQHO�&� SURYLGHV� WKH� UHVXOWV�ZKHQ�4)� DFWLYLWLHV� DUH� WDNHQ� LQWR� DFFRXQW�

&RPSDUHG� WR� SDQHO� $� DQG� %�� WKH� SULPDU\� FRQVHTXHQFH� RI� WKH� LQFOXVLRQ� RI� 4)

DFWLYLWLHV�LV�WKH�LQFUHDVH�LQ�WKH�JDS�EHWZHHQ�ILQDQFHDEOH�DQG�DFWXDO�GHILFLWV��&RPSDUHG

WR�DQ�5'5�RI������RI�*13�LQ�VFHQDULR�%����VFHQDULR�&���QRZ�VXJJHVWV�D�5'5�RI����

SHUFHQW� RI� *13� WR� DWWDLQ� DQ� LQIODWLRQ� WDUJHW� RI� ��� SHUFHQW�� ,Q� WKH� VFHQDULR� &��

RSHUDWLRQDO� GHILFLW� LQFUHDVHV� ������ RI� *13� ZKHUHDV� ILQDQFLDEOH� GHILFLW� LV� DURXQG

����� RI� *13�� 7KH� LPSDFW� RI� WKH� FRQVROLGDWLRQ� RI� LQWUD�JRYHUQPHQWDO� GHEW� LV

LOOXVWUDWHG�ZLWK�VLPLODU�VFHQDULR�DQDO\VLV�IRU�WKH�\HDU�������VHH�$WL\DV�HW��DO�������

$VVXPLQJ�DQ�LQFUHDVH�LQ�QHW�IRUHLJQ�GHEW�RI����SRLQWV��LQWHUHVW�SD\PHQWV

RQ�IRUHLJQ�GHEW�DPRXQWV�WR������RI�*13��,QWHUHVW�SD\PHQW�RQ�GRPHVWLF�GHEW�LV�DERXW

�����RI�*13��$W�D�UHDO�LQWHUHVW�UDWH�RI����SHUFHQW� LQ�&��� WKLV�DPRXQWV� WR�D�SULPDU\

VXUSOXV�RI�����SHUFHQW�RI�*13�LQ�\HDU�������LPSO\LQJ������UHGXFWLRQ�LQ�RSHUDWLRQDO

GHILFLW��7KH�VDPH�FDOFXODWLRQV�DUH�PDGH�IRU�WKH�SHVVLPLVWLF�VFHQDULR��&����WKDW�SUHVXPH

RQO\����RI� IRUHLJQ�GHEW� LQFUHDVH�DQG�QR�FKDQJH� LQ� UHDO� LQWHUHVW� UDWHV��7RWDO� LQWHUHVW

SD\PHQW�LQFUHDVHV�DQG�DPRXQWV�WR�DSSUR[LPDWHO\�������RI�*13��,Q�&����ZLWK�D�UHDO

LQWHUHVW�UDWH�RI������SHUFHQW��DQ�2'��RI�����SHUFHQW�RI�*13�WUDQVODWHV�LQWR�D�SULPDU\

VXUSOXV�RI�����SHUFHQW�RI�*13��&RPSDUHG�WR�LWV�OHYHO�LQ�������WKLV�DPRXQW�WR�D�IXUWKHU

UHGXFWLRQ�LQ�2'�E\�����SHUFHQWDJH�SRLQWV�RI�*13��UHVSHFWLYHO\�

7KH�ILUVW�PDLQ�SRLQW� LQ�DOO� WKLV� LV� WKDW�SROLF\�UHFRPPHQGDWLRQV�UHJDUGLQJ

DGMXVWPHQW� GRHV� LQGHHG� GHSHQG� RQ� KRZ� ILVFDO� VWDQFH� LV� PHDVXUHG�� 6HFRQG�� WKH

UHTXLUHG�GHILFLW�UHGXFWLRQ�LV�TXLWH�VHQVLWLYH�WR�WKH�OHYHO�RI�UHDO�LQWHUHVW�UDWHV�WKDW�ZLOO

SUHYDLO� GXULQJ� WKH� GLVLQIODWLRQ� SHULRG�� 7KLV� VXJJHVWV� WKDW� GHEW�PDQDJHPHQW� SROLFLHV



��

ZLOO�SOD\�D�FUXFLDO�UROH�LQ�WKH�DGMXVWPHQW�SURFHVV��DQ�LVVXH�WKDW�LV�QRW�DGGUHVVHG�LQ�WKLV

SDSHU�� &RPSUHKHQVLYHQHVV� DQG� WUDQVSDUHQF\� LQ� SXEOLF� DFFRXQWV� DUH� QHHGHG� IRU� WKH

LPSURYHPHQWV�LQ�ILVFDO�DJJUHJDWHV�

���(FRQRPHWULF�5HODWLRQ�%HWZHHQ�%XGJHW�'HILFLW�DQG�,QIODWLRQ

,QIODWLRQ�DQG�GHILFLW�DUH�DOZD\V�OLQNHG�WR�HDFK�RWKHU��(VSHFLDOO\�PRQHWDU\

ILQDQFLQJ�RI� GHILFLWV� FDXVHV� LQIODWLRQ��(YHQ�ZLWKRXW�PRQHWL]DWLRQ� ERQG� ILQDQFLQJ� RI

WKH�EXGJHW�GHILFLWV�PD\�DOVR�EH�LQIODWLRQDU\��,QIODWLRQ�FDQ�DIIHFW�WKH�EXGJHW�UHYHQXHV

LQ�ERWK�ZD\V��7KH�ULVH�LQ�LQIODWLRQ�ZLOO�LQFUHDVH�UHYHQXHV�E\�VHLJQRUDJH�DQG�E\�ULVLQJ

LQ� WD[� UDWHV� LQ� WKH� V\VWHP�� 7KH� VHLJQRUDJH� UHYHQXH� LQFUHDVHV� XS� WR� FHUWDLQ� OHYHO� RI

LQIODWLRQ��DV�KLJKHU�LQIODWLRQ�UHGXFHV� WD[�UHYHQXH�DQG� WKURXJK�GHFOLQHV� LQ�VHLJQRUDJH

UHYHQXH�� 6LQFH� KLJKHU� LQIODWLRQ� FDXVHV� D� IOLJKW� IURP� PRQH\� �)LVFKHU� 	� (DVWHUO\�

������� ,QIODWLRQ� PLJKW� FDXVH� EXGJHW� GHILFLWV� WR� ULVH� GXH� WR� LQFUHDVH� LQ� LQWHUHVW

SD\PHQWV�LQ�WKH�H[SHQGLWXUH�VLGH�DQG�HQFRXUDJH�WD[�HYDVLRQ�E\�PHDQV�RI�GHOD\V�LQ�WD[

FROOHFWLRQV�� 7KHUH� LV� WZR�ZD\� UHODWLRQVKLS� EHWZHHQ� GHILFLW� DQG� LQIODWLRQ� VR� WKH� QHW

DIIHFW� UHPDLQV� DPELJXRXV� LQ� D� VKRUW� UXQ��+RZHYHU� LQ� WKH� ORQJ� WHUP�VXVWDLQHG� ILVFDO

GHILFLW�ZKLFK�ILQDQFH�WKURXJK�ERUURZLQJ�PLJKW�FDXVH�PRQHWL]DWLRQ�RI�GHEW�DW�WKH�HQG

DQG�FDXVH�LQFUHDVH�LQ�LQIODWLRQ�

����0HWKRGRORJ\

,W� LV� GLIILFXOW� WR� H[SODLQ� UHODWLRQVKLS� EHWZHHQ� GHILFLWV� DQG� LQIODWLRQ�� $V

GHILFLW� FDQ�EH� LQIODWLRQDU\� DQG�YLFH�YHUVD�� ,W� LV� WRR� UHVWULFWHG� WR� H[SODLQ� UHODWLRQVKLS

DPRQJ�GHILFLW��LQIODWLRQ�DQG�PRQHWDU\�EDVH��,Q�WKLV�SDSHU�YHFWRU�DXWRUHJUHVVLRQ�V\VWHP

�9$5�� LV� XVHG�� ,Q� WKH� 9$5� V\VWHPV� HYHU\� HTXDWLRQ� KDV� WKH� VDPH� ULJKW� KDQG� VLGH

YDULDEOHV�� DQG� WKRVH� YDULDEOHV� LQFOXGH� ODJJHG� YDOXHV� RI� DOO� RI� WKH� HQGRJHQRXV

YDULDEOHV��7KH�DLP�RI�9$5�DQDO\VLV�LV�WR�GHWHUPLQH�WKH�LQWHUUHODWLRQVKLSV�DPRQJ�WKH

YDULDEOHV��QRW�WKH�SDUDPHWHU�HVWLPDWHV�

,Q�WKH�9$5�V\VWHP��LPSXOVH�UHVSRQVH�IXQFWLRQV��YDULDQFH�GHFRPSRVLWLRQ�

FRLQWHJUDWLRQ�DQDO\VLV��ZHDN�H[RJHQHLW\�WHVW�DQG�*UDQJHU�FDXVDOLW\�DUH�XVHG� LQ�RUGHU

WR�WHVW�WKH�UHODWLRQVKLS�EHWZHHQ�YDULDEOHV��$Q�LPSXOVH�UHVSRQVH�IXQFWLRQ�GHVFULEHV�WKH



��

UHVSRQVH�RI�DQ�HQGRJHQRXV�YDULDEOH� WR�RQH�RI� WKH� LQQRYDWLRQV��6SHFLILFDOO\�� LW� WUDFHV

WKH�HIIHFW�RQ�FXUUHQW�DQG�IXWXUH�YDOXHV�RI�WKH�HQGRJHQRXV�YDULDEOH�RI�D�RQH�VWDQGDUG

GHYLDWLRQ�VKRFN� WR�RQH�RI� WKH� LQQRYDWLRQV��7KH�YDULDQFH�GHFRPSRVLWLRQ�RI� WKH�9$5

JLYHV� LQIRUPDWLRQ� DERXW� WKH� UHODWLYH� LPSRUWDQFH� RI� WKH� UDQGRP� LQQRYDWLRQV�

&RLQWHJUDWLRQ� DQDO\VLV� LV� QRUPDO� LQWHUSUHWDWLRQ� RI� ORQJ�UXQ� HTXLOLEULXP� UHODWLRQVKLS

EHWZHHQ�YDULDEOHV��$�JURXS�RI�QRQ�VWDWLRQDU\�WLPH�VHULHV�LV�FRLQWHJUDWHG�LI� WKHUH�LV�D

OLQHDU�FRPELQDWLRQ�RI�WKHP�WKDW�LV�VWDWLRQDU\��1DPHO\�WKH�FRPELQDWLRQ�GRHV�QRW�KDYH�D

VWRFKDVWLF� WUHQG��:HDN� H[RJHQHLW\� WHVW� LV� XVHG� IRU� WHVWLQJ� ZKLFK� RI� WKH� YDULDEOH� LV

HQGRJHQRXV�LQ�WKH�FRLQWHJUDWLRQ�DQDO\VLV��$�WHVW�RI�FDXVDOLW\�LV�ZKHWKHU�WKH�ODJV�RI�RQH

YDULDEOH�HQWHU� LQWR� WKH�HTXDWLRQ� IRU�DQRWKHU�YDULDEOH��*UDQJHU� FDXVDOLW\� LQGLFDWHV� WKH

SRZHU�RI�H[SODQDWLRQ�RI�YDULDEOH� WR�HDFK�RWKHU� LQ� WKH�V\VWHP�� ,Q� WKLV� VWXG\�(�9LHZV

DQG�3F�)LPO�SURJUDPV�DUH�XVHG�IRU�WKH�HFRQRPHWULF�DQDO\VLV�

����'DWD

$QQXDO�GDWD�IRU�WKH�SHULRG�RI�����������DQG�TXDUWHUO\�GDWD�IRU�WKH�SHULRG

RI� ���������������� DUH� XVHG� LQ� WKLV� SDSHU�� $QQXDO� GDWD� DUH� FRQVROLGDWHG� EXGJHW

GHILFLW� �SHUFHQW� RI� *13�� GHI��� FXUUHQF\� LQ� FLUFXODWLRQ� �SHUFHQWDJH� FKDQJH�� FXU�� DQG

ZKROHVDOH�SULFH�LQGH[��SHUFHQWDJH�FKDQJH��ZSL���4XDUWHUO\�YDULDEOHV�DUH�FRQVROLGDWHG

EXGJHW�GHILFLW��SHUFHQW�RI�*13��GHI���FHQWUDO�EDQN�PRQH\��SHUFHQWDJH�FKDQJH��FE��DQG

ZKROHVDOH� SULFH� LQGH[� �SHUFHQWDJH� FKDQJH�� ZSL��� 7KH� GDWD� LQ� WKH� 9$5� V\VWHP� DUH

REWDLQHG�IURP�8QGHUVHFUHWDULDW�RI�7UHDVXU\��&HQWUDO�%DQN��6WDWH�,QVWLWXWH�RI�6WDWLVWLFV

DQG�0LQLVWU\�RI�)LQDQFH�

,W�FDQ�EH�HDVLO\�VHHQ�LQ�WKH�JUDSKV�RI�DQQXDO�DQG�TXDUWHUO\�GDWD�LQ�$QQH[��

WKDW�HVSHFLDOO\�DQQXDO�YDULDEOHV�KDYH�D�WUHQG�FRPSRQHQW��7KXV�TXDUWHUO\�GDWD�VHHPV�WR

EH�VWDEOH��$�VWDWLRQDU\�WLPH�VHULHV�WHQGV�WR�UHWXUQ�LWV�PHDQ�YDOXH�DQG�IOXFWXDWH�DURXQG

LW�ZLWKLQ�D�PRUH�RU�OHVV�FRQVWDQW�UDQJH��$�QRQ�VWDWLRQDU\�YDULDEOH�EHFRPHV�VWDWLRQDU\

DIWHU�LW�LV�GLIIHUHQFHG��JHQHUDOO\�ILUVW�GLIIHUHQFLQJ�LV�HQRXJK���6WDWLRQDU\�RI�D�YDULDEOH

GHSHQGV�RQ�ZKHWKHU�LW�KDV�D�XQLW�URRW�RU�QRW��)RU�H[DPLQLQJ�WKH�XQLW�URRW�RI�YDULDEOHV

$XJPHQWHG�'LFNH\�)XOOHU� WHVW� LV� DSSOLHG�� 7KH� UHVXOWV� VKRZ� WKDW� DQQXDO� GDWD� KDYH� D

XQLW� URRW�ZKHUHDV�TXDUWHUO\�GDWD�KDYH�QRW��$QQXDO�GDWD�EHFDPH� VWDWLRQDU\�DIWHU� ILUVW
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GLIIHUHQFLQJ�� )LJXUHV� RI� OHYHO� DQG� ILUVW� GLIIHUHQFLQJ� RI� DQQXDO� GDWD� DUH� SUHVHQWHG

)LJXUH�����DQG�)LJXUH�����UHVSHFWLYHO\�LQ�$QQH[����1DPHO\�DQQXDO�GDWD�LV�LQWHJUDWHG

RUGHU�RQH��8QLW�URRW�WHVWV�IRU�TXDUWHUO\�GDWD�LQGLFDWH�WKDW�VHULHV�DUH�VWDWLRQDU\�ZLWKRXW

GLIIHUHQFLQJ��VHH�DOVR�)LJXUH�����LQ�$QQH[����

,W�LV�LPSRUWDQW�WR�GHWHUPLQH�WKH�DSSURSULDWH�ODJ�OHQJWK�LQ�9$5�V\VWHPV��,I

ODJ�OHQJWK�LV�WRR�VPDOO�WKH�PRGHO�LV�PLVVSHFLILHG��LI�LW�LV�WRR�ODUJH��GHJUHHV�RI�IUHHGRP

DUH�ZDVWHG��,Q�WKLV�SDSHU�ODJ�OHQJWK�GHWHUPLQHG�EDVHG�RQ�$NDLNH�,QIRUPDWLRQ�&ULWHULRQ

�$,&��DQG�6FKZDUW]�%D\HVLDQ�&ULWHLURQ��6&%���/DJ�OHQJWK�IRU�WKH�DQQXDO�GDWD�DQG�IRU

WKH� TXDUWHUO\� V\VWHP� WXUQ� RXW� WR� EH� �� DQG� �� UHVSHFWLYHO\�� 9HFWRU� $XWRUHJUHVVLRQ

HVWLPDWHV�IRU�DQQXDO�DQG�TXDUWHUO\�GDWD�DUH�VKRZQ�LQ�$QQH[���7DEOH�����DQG�7DEOH����

UHVSHFWLYHO\�

����(PSLULFDO�)LQGLQJV

&RLQWHJUDWLRQ�WHFKQLTXH�LV�DSSOLHG�WR�DQQXDO�GDWD��-RKDQVHQ�&RLQWHJUDWLRQ

7HVW�IRU�9$5�V\VWHP�LV�XVHG�WR�WHVW� WKH�K\SRWKHVLV�WKDW�WKHUH�LV�FRLQWHJUDWLQJ�YHFWRU

YHUVXV�WKH�QXOO�K\SRWKHVLV�WKDW�WKHUH�LV�QR�FRLQWHJUDWLQJ�YHFWRU��7KH�FRLQWHJUDWLRQ�WHVW

UHVXOWV� DUH� VKRZQ� DW� WKH� IROORZLQJ�7DEOH� �����1XOO� K\SRWKHVLV� LV� UHMHFWHG�ZLWK� ���

FRQILGHQFH�OHYHO��7KH�K\SRWKHVLV�WKDW�WKHUH�DUH�WZR�FRLQWHJUDWLQJ�YHFWRUV�LQ�WKH�V\VWHP

YHUVXV�WKH�QXOO�K\SRWKHVLV�WKDW�WKHUH�LV�RQH�LV�UHMHFWHG�ZLWK�����FRQILGHQFH� OHYHO�DV

ZHOO��7KHUHIRUH�LQ�WKLV�9$5�V\VWHP�WKHUH�LV�D�XQLTXH�FRLQWHJUDWLQJ�YHFWRU�

([RJHQRXV� YDULDEOHV� LQ� WKLV� YHFWRU� DUH� H[DPLQHG� ZLWK� ZHDN� H[RJHQHLW\

WHVW��/LNHOLKRRG�5DWLR�7HVW�UHVXOW�VKRZHG�WKDW�EXGJHW�GHILFLW�DQG�PRQHWDU\�DJJUHJDWH

DUH� H[RJHQRXV� LQ� WKH� YHFWRU� ZLWK� c� ������� ���������� &RLQWHJUDWLRQ� DQDO\VLV� DQG

ZHDN� H[RJHQHLW\� WHVW� LV� FRQFOXGHG� WKH� ORQJ� UXQ� HTXLOLEULXP� EHWZHHQ� YDULDEOHV� DV

VKRZQ�EHORZ�

ZSL� �����GHI�������FXU

7KLV�FRLQWHJUDWLRQ�YHFWRU�GLVSOD\V�D�OLQHDU�UHODWLRQVKLS�EHWZHHQ�YDULDEOHV

LQ�WKH�ORQJ�UXQ�HTXLOLEULXP��0RUHRYHU�RQH�SRLQW�LQFUHDVH�LQ�GHILFLW�RYHU�*13�DQG�RQH
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SHUFHQWDJH�SRLQW�LQFUHDVH�LQ�FXUUHQF\�LQ�FLUFXODWLRQ�ZLOO�LQFUHDVH�WKH�ORQJ�UXQ�LQIODWLRQ

E\������DQG������SRLQWV�UHVSHFWLYHO\�

7DEOH������-RKDQVHQ�&RLQWHJUDWLRQ�7HVW

'DWH�������������7LPH�������
6DPSOH�����������
,QFOXGHG�REVHUYDWLRQV����
7HVW�DVVXPSWLRQ��/LQHDU�GHWHUPLQLVWLF�WUHQG�LQ�WKH�GDWD
6HULHV��:3,�'()�&85
/DJV�LQWHUYDO����WR��

�/LNHOLKRRG ������3HUFHQW �����������3HUFHQW�� ���+\SRWKHVL]HG
(LJHQYDOXH �����5DWLR &ULWLFDO�9DOXH ������&ULWLFDO�9DOXH ���1R��RI�&(�V�

���������� ��������� ����������� ����� �������1RQH�

���������� ��������� ����������� ����� �����$W�PRVW��
���������� ��������� ���������� ����� �����$W�PRVW��


�

��GHQRWHV�UHMHFWLRQ�RI�WKH�K\SRWKHVLV�DW��������VLJQLILFDQFH�OHYHO
/�5��WHVW�LQGLFDWHV���FRLQWHJUDWLQJ�HTXDWLRQ�V��DW����VLJQLILFDQFH�OHYHO

8QQRUPDOL]HG�&RLQWHJUDWLQJ�&RHIILFLHQWV�

�����:3, ����'()�� ����&85
��������� ��������� ���������
��������� ��������� ���������
��������� ��������� ���������

1RUPDOL]HG�&RLQWHJUDWLQJ�&RHIILFLHQWV����&RLQWHJUDWLQJ�(TXDWLRQ�V�

�����:3,� ������'()� �����&85 �������&
��������� ��������� ��������� ���������

������������������������ ����������

/RJ�OLNHOLKRRG� ����������

1RUPDOL]HG�&RLQWHJUDWLQJ�&RHIILFLHQWV����&RLQWHJUDWLQJ�(TXDWLRQ�V�
����:3,� ����'()� �����&85 ������&
��������� ��������� ��������� ���������

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

����������

/RJ�OLNHOLKRRG� ���������

,I� WKH� YDULDEOHV� LQ� WKH� V\VWHP� DUH� LQWHJUDWHG� RI� RUGHU� RQH� DQG� KDYH

FRLQWHJUDWLQJ�YHFWRU�WKDQ�WKHUH�PD\�EH�RQH�ZD\�RU�WZR�ZD\�*UDQJHU�FDXVDOLW\��,Q�WKLV
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VWXG\�*UDQJHU�FDXVDOLW\�LV�WHVWHG�IRU�DQQXDO�GDWD�DQG�RXWFRPHV�DUH�GLVSOD\HG�LQ�7DEOH

�����*UDQJHU�FDXVDOLW\� WHVW� LQGLFDWHV� WKDW�GHILFLW�RYHU�*13�HIIHFWV� LQIODWLRQ�DQG�YLFH

YHUVD� DW����VLJQLILFDQFH� OHYHO��7ZR�ZD\�*UDQJHU� FDXVDOLW\� H[LVWV� EHWZHHQ� LQIODWLRQ

DQG� GHILFLW� DV� H[SHFWHG�� ,QIODWLRQ� DIIHFWV� ERWK� H[SHQGLWXUH� DQG� UHYHQXH� VLGH� RI� WKH

EXGJHW�� ,W� LQFUHDVHV� VSHQGLQJ� SDUW� RI� WKH� EXGJHW� E\� LQFUHDVH� LQ� LQWHUHVW� SD\PHQWV�

,QIODWLRQ�FDQ�UHGXFH�RU�PRYH�XS�SXEOLF�UHYHQXHV��%XW�QHW�LPSDFW�RI�LQIODWLRQ�RQ�SXEOLF

GHILFLW� LV� XSZDUG�� 'LUHFWLRQ� RI� LQIODWLRQ� FDXVHG� GHILFLW� LV� ZHDNHU� K\SRWKHVLV� WKDQ

GHILFLW�FDXVHG�LQIODWLRQ�DQG�LV�UHMHFWHG����VLJQLILFDQFH�OHYHO��%HWZHHQ�PRQHWDU\�EDVH

DQG� LQIODWLRQ� XQLGLUHFWLRQDO�*UDQJHU� FDXVDOLW\� LV� IRXQG��0RQHWDU\� H[SDQVLRQ� FDXVHV

LQIODWLRQ�DV�H[SHFWHG��$W�WKLV�SRLQW�*UDQJHU�FDXVDOLW\�WHVW�UHVXOWV�DQG�ZHDN�H[RJHQHLW\

DQDO\VLV�RXWFRPHV�DUH�FRQVLVWHQW�ZLWK�HDFK�RWKHU�

7DEOH������*UDQJHU�&DXVDOLW\�7HVWV

3DLUZLVH�*UDQJHU�&DXVDOLW\�7HVWV
'DWH�������������7LPH�������
6DPSOH�����������
/DJV���

��1XOO�+\SRWKHVLV� 2EV )�6WDWLVWLF 3UREDELOLW\

��'()�GRHV�QRW�*UDQJHU�&DXVH�:3, �� �������� ��������

��:3,�GRHV�QRW�*UDQJHU�&DXVH�'() �������� ��������

��&85�GRHV�QRW�*UDQJHU�&DXVH�:3, �� �������� ��������

��:3,�GRHV�QRW�*UDQJHU�&DXVH�&85 �������� ��������

��&85�GRHV�QRW�*UDQJHU�&DXVH�'() �� �������� ��������

��'()�GRHV�QRW�*UDQJHU�&DXVH�&85 �������� ��������

,Q�WKH�9$5�V\VWHP�IRU�DQQXDO�GDWD�GXPP\�YDULDEOH�LV�XVHG�IRU�WKH�\HDU�RI

�����LQ�RUGHU�WR�HOLPLQDWH�HIIHFW�RI�ILQDQFLDO�FULVHV�LQ�������VHH�7DEOH����LQ�$QQH[����

9DULDQFH�GHFRPSRVLWLRQ�IXQFWLRQV��LQ�*UDSK�����LQ�$QQH[����LQGLFDWH�WKDW�WKH�IRUHFDVW

HUURU� YDULDQFHV� RI� DOO� YDULDEOHV� IRU� N� VWHS� DKHDG� DUH� DFFRXQWHG� IRU� PRVWO\� E\� WKH

YDULDEOHV�WKHPVHOYHV�� ,Q�WKH�LPSXOVH�UHVSRQVH�IXQFWLRQ�RQH�VWDQGDUG�GHYLDWLRQ�VKRFN

JLYHQ� WR�GHILFLW�RYHU�*13�DQG�FXUUHQF\� LQ�FLUFXODWLRQ�FDXVH� LQFUHDVH� LQ� LQIODWLRQ�� ,Q

WKH�*UDSK�����LQ�$QQH[���,PSXOVH�5HVSRQVH�IXQFWLRQV�VKRZ�WKDW�UHVSRQVH�RI�LQIODWLRQ
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WR�PRQHWDU\�DJJUHJDWH�LV�VWURQJHU�WKDQ�WR�GHILFLW��7KHVH�UHVXOWV�DUH�DOVR�FRQVLVWHQW�ZLWK

WKH�ORQJ�UXQ�HTXLOLEULXP�UHODWLRQVKLS�DPRQJ�PRQH\��GHILFLW�DQG�LQIODWLRQ�

,Q�WKH�TXDUWHUO\�V\VWHP�ODJ�OHQJWK�LV�FKRVHQ�DV����6HDVRQDO�GXPPLHV�'��

'��DQG�'��DUH�XVHG� LQ� WKH�9$5�PRGHO��7R� UHPRYH� WKH�HIIHFW�RI� ILQDQFLDO� FULVHV� LQ

�����GXPP\�YDULDEOH��'80������LV�XVHG�IRU�WKH�VHFRQG�TXDUWHU�RI�������VHH�7DEOH

����LQ�$QQH[�����9DULDQFH�GHFRPSRVLWLRQ�IXQFWLRQV�RI�TXDUWHUO\�YDULDEOHV�LQGLFDWH�WKDW

WKH�IRUHFDVW�HUURU�YDULDQFHV�RI�DOO�JLYHQ�YDOXHV�RI�N�DUH�DFFRXQWHG� IRU�PRVWO\�E\� WKH

YDULDEOHV�WKHPVHOYHV�LQ�*UDSK�����LQ�$QQH[���� ,Q�WKH�LPSXOVH�UHVSRQVH�IXQFWLRQ�RQH

VWDQGDUG� GHYLDWLRQ� VKRFN� JLYHQ� WR� GHILFLW� RYHU� *13� DQG� FHQWUDO� EDQN�PRQH\� FDXVH

LQFUHDVH� LQ� LQIODWLRQ� ILYH� SHULRGV� DKHDG� �VHH� *UDSK� ���� LQ� $QQH[� ���� $� SRVVLEOH

H[SODQDWLRQ� IRU� WKHVH� UHVXOWV� PD\� EH� WKDW� LQ� WKH� VKRUW� WHUP� H[SHFWDWLRQV� DUH� PRUH

LQIOXHQWLDO�FRPSDUHG�WR� WKH�RWKHU� IDFWRUV�� ,W� LV�NQRZQ�WKDW� LQIODWLRQ� LQHUWLD�KDV�D�NH\

UROH�LQ�WKH�LQIODWLRQDU\�SURFHVV�LQ�FRXQWULHV�VXIIHULQJ�IURP�VXVWDLQHG�KLJK�LQIODWLRQ��,Q

DQQXDO�GDWD�UHVSRQVH�RI�LQIODWLRQ�WR�PRQH\�LV�PRUH�WKDQ�WR�GHILFLW�

,Q�WKLV�DQDO\VLV�ERWK�DQQXDO�YDULDEOHV�DQG�TXDUWHUO\�YDULDEOHV�LQGLFDWH�WKDW

EXGJHW� GHILFLW� DQG� LQIODWLRQ� DIIHFW� HDFK� RWKHU�� (VSHFLDOO\� LQ� WKH� ORQJ� UXQ� GHILFLW�

LQIODWLRQ�DQG�PRQHWDU\�DJJUHJDWH�KDYH�WKH�VDPH�WUHQG�� ,Q�WKH�ORQJ�UXQ�WKH�HIIHFWV�RI

PRQHWDU\�EDVH�RQ�LQIODWLRQ�LV�VWURQJHU�WKDQ�WKH�HIIHFWV�RI�GHILFLW��7KLV�PD\�UHDVRQ�IRU

ILQDQFLQJ� PHWKRGV� RI� GHILFLW� PRUH� LQIOXHQWLDO� RQ� LQIODWLRQDU\� SURFHVV�� 7ZR�ZD\

*UDQJHU�FDXVDOLW\�LV�GHWHFWHG�EHWZHHQ�LQIODWLRQ�DQG�GHILFLW��,Q�DGGLWLRQ�XQLGLUHFWLRQDO

*UDQJHU�FDXVDOLW\�LV�GHWHUPLQHG�IURP�PRQHWDU\�EDVH�WR�LQIODWLRQ��,W�LV�VKRZQ�WKDW�RQH

LQQRYDWLRQ� VKRFN� JLYHQ� WR� GHILFLW� DQG�PRQHWDU\� DJJUHJDWH� UHVXOWV� LQ� DQ� LQFUHDVH� LQ

LQIODWLRQ�� 0RUHRYHU� LW� LV� VHHQ� WKDW� UHODWLRQ� EHWZHHQ� LQIODWLRQ� DQG� GHILFLW� ZHDNHQV�

5HVSRQVH� RI� LQIODWLRQ� WR� VKRFNV� JLYHQ� WR� GHILFLW� DQG�PRQH\� DUH� QRW� WRR� VWURQJ� DQG

VKRZ�XS�SHULRGV�ODWHU��)LUVW� UHDVRQ�RI� WKLV�VLWXDWLRQ� LV� WKDW�� LQ� WKH�VKRUW� UXQ� LQIODWLRQ

LQHUWLD�KDV�FHQWUDO�UROH�LQ�WKH�LQIODWLRQDU\�H[SHFWDWLRQV��7XUNLVK�HFRQRP\�KDV�VXIIHUHG

IURP�KLJK� DQG�SHUVLVWHQW� LQIODWLRQ� LQ� D� ORQJ�SHULRG�RI� WLPH��'XULQJ� WKLV� WLPH�SHULRG

LQIODWLRQ�LQHUWLD�KDV�EHFRPH�RQH�RI�WKH�LPSRUWDQW�SRLQW�LQ�WKH�LQIODWLRQDU\�SURFHVV��7KH

VHFRQG�LV��HVSHFLDOO\�LQ�WKH�UHFHQW�\HDUV�SXEOLF�GHILFLW�DQG�GHEW�GR�QRW�LQGLFDWH�D�UHDO
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VL]H�RI�SXEOLF�VHFWRU��(VSHFLDOO\�FRQVROLGDWHG�EXGJHW�GHILFLW�LV�QRW�VXIILFLHQW�LQGLFDWRU

WR� VKRZ�ZKROH� SXEOLF� VHFWRU¶V� OLDELOLW\�� $V� D� FRQVHTXHQFH� FUHGLEOH�PDFURHFRQRPLF

SROLFLHV� DQG� FRPSUHKHQVLYHQHVV� LQ� WKH� SXEOLF� DFFRXQWV� DUH� WZR� PDMRU� SRLQWV� IRU

GLVLQIODWLRQ�SURJUDP�

���&RQFOXVLRQ

,Q� WKH� ILUVW� SDUW� RI� WKH� VWXG\� WKH� PDMRU� LVVXH� WR� EH� KLJKOLJKWHG� ZLWK� DQ

H[DPLQDWLRQ�RI�WKH�PRGHO�UHVXOWV�LV�WKDW�ZLGHO\�GLIIHUHQW�SROLF\�UHFRPPHQGDWLRQV�FDQ

EH�PDGH�UHJDUGLQJ�WKH�ILVFDO�SROLF\�ZLWK�GLIIHUHQW�PHDVXUHV�RI�WKH�RSHUDWLRQDO�GHILFLW�

5HTXLUHG� DGMXVWPHQWV� LQ� RSHUDWLRQDO� GHILFLW� DUH� FKDQJLQJ� DPRQJ� WKH� GLIIHUHQW

RSHUDWLRQDO�GHILFLW�PHDVXUHV�IRU�WKH�VFHQDULR�DQDO\VLV�IRU�������7KLV�OHDGV�WR�WKH�IDFW

WKDW� FRQYHQWLRQDO� PHDVXUH� RI� ILVFDO� GHILFLW� DQG� GRPHVWLF� GHEW� DUH� QRW� VXIILFLHQW

LQGLFDWRUV�WR�PHDVXUH�WKH�SXEOLF�VHFWRU¶V�WUXH�ILVFDO�VWDQFH��7KH�DFFXUDWH�PHDVXUHPHQW

RI�SXEOLF�VHFWRU¶V�QHW�UHTXLUHPHQWV�LV� LPSRUWDQW�WR�GHVLJQ�DSSURSULDWH� ILVFDO�SROLFLHV�

7KH� VHFRQG� LPSRUWDQW� SRLQW� LV� WKDW� FKDQJH� LQ� UHDO� LQWHUHVW� UDWHV� KLJKO\� DIIHFWV� WKH

DPRXQWV�RI�DGMXVWPHQW�LQ�WKH�RSHUDWLRQDO�GHILFLWV��7KLV�LPSOLHV�WKDW�GHEW�PDQDJHPHQW

SROLFLHV�SOD\�D�FUXFLDO�UROH�LQ�WKH�DGMXVWPHQW�SURFHVV��(VSHFLDOO\�WKH�UHDO�LQWHUHVW�UDWHV

GHSHQG�RQ�FRQILGHQFH� DQG� FUHGLELOLW\� RI� ILVFDO� SROLFLHV��0RUHRYHU� UHDO� LQWHUHVW� UDWHV

LQFUHDVH�ZKHQ�GRPHVWLF�GHEW� ILQDQFLQJ� LV�KHDYLO\�XVHG��7KH�PRGHO� UHVXOWV�SRLQW�RXW

WKDW�LQFUHDVH�LQ�QHW�IRUHLJQ�ILQDQFLQJ�RI�GHILFLW�GHFUHDVHV�UHTXLUHG�RSHUDWLRQDO�GHILFLW

UHGXFWLRQ�LQ�WKH�PRGHO�UHVXOWV�

$� ORQJ� UXQ� UHODWLRQVKLS� EHWZHHQ� EXGJHW� GHILFLW�� LQIODWLRQ� DQG� PRQHWDU\

DJJUHJDWH� LV� IRXQG� LQ� WKH� HFRQRPHWULF� DQDO\VLV� RI� WKH� VHULHV�� ,Q� WKH� OLJKW� RI� ZHDN

H[RJHQHLW\�WHVW��GHILFLW�DQG�PRQH\�DUH�H[RJHQRXV�LQ�WKH�FRLQWHJUDWLRQ�YHFWRU�WKHUHIRUH

ERWK�DUH� LQIOXHQWLDO� IDFWRUV� LQ� WKH� LQIODWLRQDU\�SURFHVV��5HVXOWV�RI�ERWK�FRLQWHJUDWLRQ

DQDO\VLV�DQG�LPSXOVH�UHVSRQVH�IXQFWLRQV�LQ�WKH�9$5�V\VWHP�LQGLFDWH�WKDW�WKH�HIIHFW�RI

EXGJHW� GHILFLW� RQ� LQIODWLRQDU\�SURFHVV� KDV�ZHDNHQHG��5HFHQWO\� QRW� RQO\� LQIODWLRQDU\

H[SHFWDWLRQV� SOD\V� LPSRUWDQW� UROH� RQ� LQIODWLRQDU\� SURFHVV� LQ� WKH� VKRUW� UXQ� EXW� DOVR

SXEOLF�GHILFLWV�GR�QRW�LQGLFDWH�UHDO�VL]H�RI�WKH�SXEOLF�VHFWRU�LQ�UHFHQW�\HDUV��3HUPDQHQW



��

UHGXFWLRQ�LQ�LQIODWLRQ�UHOLHV�RQ�FUHGLEOH�PDFURHFRQRPLF�SROLFLHV��ZHOO�XQGHUVWRRG�E\

WKH� SXEOLF�� ZKLFK� ZLOO� EUHDN� XS� WKH� VWLFNLQHVV� LQ� LQIODWLRQDU\� H[SHFWDWLRQV� DQG

FRPSUHKHQVLYHQHVV�DQG�WUDQVSDUHQF\�LQ�SXEOLF�DFFRXQWV�


