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���,QWURGXFWLRQ

7KH�)LVKHU�UHODWLRQ�LV�RQH�RI�WKH�ROGHVW�HTXLOLEULXP�UHODWLRQVKLSV�LQ�ILQDQFLDO�HFRQRPLFV��)LVKHU
V

SURSRVLWLRQ�ZDV�WKDW�WKH�UHDO�UDWH�RI�LQWHUHVW�LV�UHODWLYHO\�FRQVWDQW�RYHU�WLPH�WKHUHIRUH�LPSO\LQJ

WKDW�D�IXOO\�SHUFHLYHG�FKDQJH�LQ�WKH�SXUFKDVLQJ�SRZHU�RI�PRQH\��DV�SUR[LHG�E\�WKH�LQYHUVH�RI

WKH�UDWH�RI�LQIODWLRQ��ZRXOG�EH�DFFRPSDQLHG�E\�D�SURSRUWLRQDO�LQFUHDVH�LQ�WKH�QRPLQDO�LQWHUHVW

UDWH�� 8QWLO�YHU\�UHFHQWO\�WKH�HPSLULFDO�HYLGHQFH�ZLWK�UHVSHFW�WR�WKH�)LVKHU�UHODWLRQ�ZDV�QRW�YHU\

VXSSRUWLYH�� ,Q�D�VHPLQDO�SDSHU��)DPD��������SUHVHQWHG�HYLGHQFH�WR�VXSSRUW�WKH�K\SRWKHVLV�WKDW

WKH�UHDO�LQWHUHVW�UDWH�RQ�VKRUW�WHUP�8�6��7UHDVXU\�VHFXULWLHV�LV�FRQVWDQW�LPSO\LQJ�WKDW�FKDQJHV

LQ� QRPLQDO� LQWHUHVW� UDWHV� UHIOHFWHG� FKDQJHV� LQ� H[SHFWHG� LQIODWLRQ�� 7KH� VXEVHTXHQW� UHVHDUFK

FRQWUDGLFWHG�PRVW�RI�)DPD
V�RULJLQDO�FRQFOXVLRQV��VHH�1HOVRQ�DQG�6FKZHUW���������LQWHU�DOLD��

9LUWXDOO\�DOO� HVWLPDWHV�RI� WKH� UHVSRQVH�RI�QRPLQDO� LQWHUHVW� UDWHV� WR� FKDQJHV� LQ� LQIODWLRQ�� WKH

)LVKHU�HIIHFW��ZHUH�PXFK�OHVV�WKDQ�WKH�YDOXH�VXJJHVWHG�E\�)LVKHU
V�UHODWLRQ�� 7KH�SUREOHP�ZDV

H[DFHUEDWHG�ZKHQ�'DUE\��������SRLQWHG�RXW�WKDW�ZKHQ�QRPLQDO�LQWHUHVW�LQFRPH�LV�WD[HG�WKH

)LVKHU�UHODWLRQ�LPSOLHV�D�UHVSRQVH�IURP�QRPLQDO�LQWHUHVW�UDWHV�WKDW�LV�JUHDWHU�WKDQ�WKH�FKDQJH

LQ��H[SHFWHG��LQIODWLRQ�LQ�RUGHU�WR�PDLQWDLQ�WKH�FRQVWDQW�H[�DQWH�UHDO�LQWHUHVW�UDWH�� 6XPPHUV

�������VXJJHVWV�WKDW�JLYHQ�DYHUDJH�PDUJLQDO�WD[�UDWHV�LQ�WKH�8�6��WKH�DSSURSULDWH�YDOXH�RI�WKH

)LVKHU�HIIHFW�LV�����WR�����

7KHUH�KDYH�EHHQ�WZR�K\SRWKHVHV�SXW�IRUZDUG�WR�H[SODLQ�WKH�ORZ�)LVKHU�HIIHFW�HVWLPDWHV�

7KH�ROGHVW�LV�GXH�PDLQO\�WR�7RELQ��������������LQ�ZKLFK�DJHQWV�VKLIW�RXW�RI�QRPLQDO�DVVHWV�LQWR

UHDO� DVVHWV� LQ� UHVSRQVH� WR� LQFUHDVHV� LQ� �H[SHFWHG�� LQIODWLRQ�� 7KLV� 7RELQ� HIIHFW� UHVXOWV� LQ� D

QHJDWLYH�UHODWLRQVKLS�EHWZHHQ�LQIODWLRQ�DQG�WKH�UHDO�UDWH�RI�LQWHUHVW��� /XFDV��������DUJXHV�WKDW

WKH� 7RELQ� HIIHFW� VKRXOG� EH� D� VKRUW� UXQ� SKHQRPHQRQ� LI� PRQHWDU\� SROLF\� VXSHUQHXWUDOLW\� LV

�



DVVXPHG�� 0RUH�UHFHQWO\�(YDQV�DQG�/HZLV��������K\SRWKHVL]H�WKDW�UHJLPH�VZLWFKHV�LQ�WKH�8�6�

LQIODWLRQ�SURFHVV�PD\�OHDG�WR�HVWLPDWHV�RI�WKH�)LVKHU�HIIHFW�WKDW�DUH�OHVV�WKDQ�WKDW�LPSOLHG�E\

WKHRU\�� 7KH\�VWDWH�������WKH�K\SRWKHVLV�WKDW�WKH�WD[�DGMXVWHG�)LVKHU�HTXDWLRQ�KROGV�LQ�WKH�ORQJ�

UXQ�LV�UHMHFWHG��� :KHQ�WKH�UHJLPH�FKDQJHV�DUH�PRGHOHG�H[SOLFLWO\��(YDQV�DQG�/HZLV�REWDLQ�D

)LVKHU� HIIHFW� HVWLPDWH� WKDW� LV� VWDWLVWLFDOO\� LQVLJQLILFDQWO\� GLIIHUHQW� IURP� XQLW\�� VWLOO� EHORZ� WKH

YDOXHV�VXJJHVWHG�E\�6XPPHUV��������

&URZGHU�DQG�+RIIPDQ��������ILQG�IDLUO\�VWURQJ�HYLGHQFH�LQ�IDYRU�RI�WKH�)LVKHU�HIIHFW�LQ

WKH�SRVW�ZDU�8�6��GDWD�� 7KHLU�HVWLPDWH�RI�WKH�)LVKHU�HIIHFW�LV�ZLWKLQ�WKH�UDQJH�DGYRFDWHG�E\

6XPPHUV��������DQG�VWDWLVWLFDOO\�JUHDWHU�WKDQ�XQLW\�� 8VLQJ�GDWD�RQ�DYHUDJH�PDUJLQDO�WD[�UDWHV

WR� DGMXVW� QRPLQDO� LQWHUHVW� UDWHV� WR� DIWHU�WD[� YDOXHV�&URZGHU� DQG�+RIIPDQ� JHW� )LVKHU� HIIHFW

HVWLPDWHV�WKDW�DUH�VWDWLVWLFDOO\�LQVLJQLILFDQWO\�GLIIHUHQW�IURP�RQH�� 7KH\�LQWHUSUHW�WKHVH�UHVXOWV

DV� VWURQJ�VXSSRUW� IRU�QRW�RQO\� WKH�)LVKHU�HIIHFW�EXW� WKH�'DUE\�HIIHFW�DV�ZHOO�� &URZGHU�DQG

+RIIPDQ��������UHFRQFLOH�WKHLU�ILQGLQJV�ZLWK�WKRVH�RI�(YDQV�DQG�/HZLV��������E\�GHPRQVWUDWLQJ

WKDW�� JLYHQ� WKH�HPSLULFDO�XQLYDULDWH�SURFHVVHV�RI� WKH�GDWD�� WKH� HVWLPDWRU�XVHG�E\�(YDQV�DQG

/HZLV�� WKH�G\QDPLF�2/6� �'2/6�� HVWLPDWRU�RI�6WRFN�DQG�:DWVRQ� �������� VXIIHUV� IURP�VPDOO

VDPSOH�ELDV��D�ELDV�WKDW�LV�QRW�DV�VHYHUH�LQ�WKH�HVWLPDWRU�XVHG�E\�&URZGHU�DQG�+RIIPDQ��������

-RKDQVHQ
V��������PD[LPXP�OLNHOLKRRG�HVWLPDWRU��),0/���

,Q�WKLV�SDSHU�ZH�VLGHVWHS�WKH�LVVXH�RI�ZKLFK�HVWLPDWRU�LV�PRVW�DSSURSULDWH�IRU�WKH�)LVKHU

HTXDWLRQ�DQG�IRFXV�LQVWHDG�RQ�GLUHFW�FRPSDULVRQV�EHWZHHQ�)LVKHU�HIIHFW�HVWLPDWHV�IRU�7UHDVXU\

%LOOV�DQG�WD[�IUHH�0XQLFLSDO�%RQGV�� ,I�WD[HV�DUH�DQ�LPSRUWDQW�HOHPHQW�LQ�WKH�GHWHUPLQDWLRQ

RI�WKH�UHODWLRQVKLS�EHWZHHQ�QRPLQDO�LQWHUHVW�UDWHV�DQG�LQIODWLRQ�WKH�UHJDUGOHVV�RI�WKH�HVWLPDWRU

HPSOR\HG��RQH�VKRXOG�FRQVLVWHQWO\�REVHUYH�WKDW�)LVKHU�HIIHFW�HVWLPDWHV�RQ�WD[DEOH�ERQGV�DUH
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JUHDWHU� WKDQ� WKRVH� RQ� WD[�IUHH� ERQGV�� :H� HPSOR\� WKUHH� HVWLPDWRUV� WKDW� DUH� DV\PSWRWLFDOO\

HTXLYDOHQW�EXW�PD\�KDYH�GLIIHULQJ�VPDOO�VDPSOH�SURSHUWLHV�� 7KHVH�DUH�),0/��'2/6��DQG�WKH

IXOO\�PRGLILHG�2/6� �)0�2/6�� HVWLPDWRU� RI� 3KLOOLSV� DQG�+DQVHQ� �������� 7KH� UHVXOWV� FOHDUO\

GHPRQVWUDWH�WKDW��UHJDUGOHVV�RI�HVWLPDWRU��WD[HV�KDYH�D�SURIRXQG�LQIOXHQFH�RQ�WKH�VL]H�RI�WKH

HVWLPDWHG�)LVKHU�HIIHFW�

7KH� UHVW� RI� WKH� SDSHU� LV� RUJDQL]HG� DV� IROORZV�� 6HFWLRQ� �� JLYHV� D� VKRUW� WKHRUHWLFDO

GHVFULSWLRQ�RI�WKH�UHODWLRQVKLS�EHWZHHQ�QRPLQDO�LQWHUHVW�UDWHV�DQG�LQIODWLRQ��VHFWLRQ���SUHVHQWV

WKH�HPSLULFDO�UHVXOWV�DQG�VHFWLRQ���FRQFOXGHV�ZLWK�D�GLVFXVVLRQ�RI�WKH�UHVXOWV�ZLWKLQ�WKH�FRQWH[W

RI�WKH�H[LVWLQJ�)LVKHU�OLWHUDWXUH�

��7KH�)LVKHU�(TXDWLRQ��

7KH�)LVKHU�HTXDWLRQ�HQFDSVXODWHV�WKH�VLPSOH�UHODWLRQVKLS�K\SRWKHVL]HG�WR�H[LVW�EHWZHHQ�QRPLQDO

LQWHUHVW�UDWHV�DQG�H[SHFWHG�LQIODWLRQ�ILUVW�GHOLQHDWHG�E\�,UYLQJ�)LVKHU��������� ,I�WKH�H[�DQWH�UHDO

UDWH�RI�LQWHUHVW�LV�DVVXPHG�FRQVWDQW��WKHQ�VHOI�LQWHUHVWHG�HFRQRPLF�DJHQWV�ZLOO�UHTXLUH�D�QRPLQDO

UHWXUQ� WKDW�QRW�RQO\� FRPSHQVDWHV� IRU� WKH�PDUJLQDO�XWLOLW\� RI� IRUHJRQH� FXUUHQW� FRQVXPSWLRQ

�PHDVXUHG�E\�WKH�UHDO�LQWHUHVW�UDWH���EXW�D�QRPLQDO�UHWXUQ�WKDW�FRPSHQVDWHV�IRU�WKH�GHFOLQH�LQ

WKH� SXUFKDVLQJ�SRZHU�RI�PRQH\� RYHU� WKH� WHUP�RI� WKH� ORDQ�� 7KH� GHFOLQH� LQ� WKH�SXUFKDVLQJ

SRZHU�RI�PRQH\�LV�FRPPRQO\�SUR[LHG�E\�WKH�SULFH�LQIODWLRQ�WKDW�LV�H[SHFWHG�WR�RFFXU�RYHU�WKH

OLIH�RI�WKH�ORDQ�� 7KHUHIRUH�WKH�)LVKHU�HTXDWLRQ�LV�JLYHQ�LQ�LWV�PRVW�VLPSOH�IRUP�DV�

ZKHUH�L
W
�LV�WKH�QRPLQDO�LQWHUHVW�UDWH��U

W
�LV�WKH�UHDO�LQWHUHVW�UDWH��π

W��
�LV�WKH�LQIODWLRQ�UDWH�IURP

���

SHULRG� W� WR� W���DQG�(
W
� LV� WKH� H[SHFWDWLRQ�RSHUDWRU� FRQGLWLRQHG�RQ� LQIRUPDWLRQ�DYDLODEOH� LQ
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SHULRG�W�� ,PSRVLQJ�UDWLRQDO�H[SHFWDWLRQV�LPSOLHV�WKDW�HTXDWLRQ�����FDQ�EH�UHZULWWHQ�LQ�WHUPV�RI

REVHUYDEOH�YDULDEOHV�DV�

ZKHUH��
W��
�LV�D�UDWLRQDO�H[SHFWDWLRQV�IRUHFDVW�HUURU��� (TXDWLRQ�����GHPRQVWUDWHV�WKDW�FKDQJHV

���

LQ�LQIODWLRQ�VKRXOG�EH�UHIOHFWHG�E\�HTXDO�FKDQJHV�LQ�QRPLQDO�LQWHUHVW�UDWHV�ZKHQ�WKH�UHDO�UDWH

LV�DVVXPHG�WR�EH�FRQVWDQW�� 7KH�UHVSRQVH�RI�QRPLQDO�LQWHUHVW�UDWHV�WR��H[SHFWHG��LQIODWLRQ�KDV

EHHQ�FDOOHG�WKH��)LVKHU�HIIHFW��� (TXDWLRQ����� LPSOLHV�D�)LVKHU�HIIHFW�RI�RQH�� +RZHYHU��ZKHQ

QRPLQDO�UHWXUQV�DUH�VXEMHFW�WR�WD[DWLRQ��WKH�WD[�DGMXVWHG��REVHUYDEOH��)LVKHU�HTXDWLRQ�LV�JLYHQ

LQ�HTXDWLRQ�����

ZKHUH�τ�LV�WKH�DYHUDJH�PDUJLQDO�WD[�UDWH�� (TXDWLRQ�����LV�GHULYHG�E\�QRWLQJ�WKDW�ZKHQ�QRPLQDO

���

LQWHUHVW�LV�WD[HG�DW�UDWH�τ��WKH�DIWHU�WD[�QRPLQDO�UHWXUQ�LV�L
W
���τ��LQ�HTXDWLRQ������ (TXDWLRQ����

LPSOLHV�D�)LVKHU�HIIHFW�JUHDWHU�WKDQ�RQH�IRU�DOO�WD[�UDWHV�JUHDWHU�WKDQ�]HUR�� 7KH�LQWHUHVW�LQFRPH

GHULYHG� IURP�8�6�� 7UHDVXU\� VHFXULWLHV� LV� VXEMHFW� WR� RUGLQDU\� LQFRPH� WD[�� DQG� HTXDWLRQ� ���

UHSUHVHQWV�WKH�DSSURSULDWH�)LVKHU�UHODWLRQ��ZKLOH�WKH�0XQLFLSDO�VHFXULWLHV�H[DPLQHG�KHUH�DUH�IUHH

IURP�PRVW� IRUPV� RI� WD[DWLRQ� LPSO\LQJ� WKDW� HTXDWLRQ� ���� LV� WKH� UHOHYDQW� IRUP� RI� WKH� )LVKHU

HTXDWLRQ�IRU�WKLV�W\SH�RI�DVVHW�� ,I�HFRQRPLF�DJHQWV�GR�QRW�VXIIHU�IURP�ZKDW�7DQ]L��������FDOOV

�ILVFDO�LOOXVLRQ��WKHQ�ZH�VKRXOG�REVHUYH�WKDW�)LVKHU�HIIHFW�HVWLPDWHV�IURP�0XQLFLSDO�VHFXULWLHV

DUH� VLJQLILFDQWO\� VPDOOHU� WKDQ� DQDORJRXV� HVWLPDWHV� IURP� 7UHDVXU\� VHFXULWLHV�� 6SHFLILFDOO\�� LI

7RELQ�HIIHFWV�DQG�FKDQJLQJ�LQIODWLRQ�G\QDPLFV�DUH�VKRUW�UXQ�LQ�QDWXUH��DV�LPSOLHG�E\�WKH�ORQJ�

UXQ� VXSHUQHXWUDOLW\� K\SRWKHVLV�� WKH� HVWLPDWH� RI� WKH� 0XQLFLSDO� )LVKHU� HIIHFW� VKRXOG� EH

�



LQVLJQLILFDQWO\�GLIIHUHQW�IURP�RQH�ZKLOH�WKDW�EDVHG�XSRQ�7UHDVXU\�VHFXULWLHV�VKRXOG�EH�JUHDWHU

WKDQ�RQH�

���(PSLULFDO�$QDO\VLV

0RQWKO\� GDWD�� RYHU� WKH� SHULRG� -DQXDU\� ����� WR�'HFHPEHU� ������ DUH� HPSOR\HG� IRU� L�� ��\HDU

7UHDVXU\�ELOO�\LHOG��LL��&RQVXPHU�3ULFH�,QGH[��LLL����\HDU�SULPH�JUDGH�PXQLFLSDO�ERQG�\LHOG��7KH

7UHDVXU\�ELOO�GDWD�DQG�WKH�PXQLFLSDO�ERQG�GDWD�DUH�IURP�6DORPRQ�%URWKHUV�� 7KH�FRQVXPHU

SULFH�LQGH[�LV�IURP�&LWLEDVH���$QQXDOL]HG�SHUFHQWDJH�FKDQJHV�LQ�WKH�&3,�DUH�XVHG�DV�SUR[LHV�IRU

H[SHFWHG�LQIODWLRQ�

7KH�WRS�SDQHO�RI�)LJXUH���SORWV�WKH�RQH�\HDU�7UHDVXU\�ELOO�LQWHUHVW�UDWH��WKH�PLGGOH�SDQHO

VKRZV� WKH� RQH�\HDU� SULPH� JUDGH� PXQLFLSDO� ERQG� \LHOG� DQG� WKH� ERWWRP� SDQHO� GLVSOD\V� WKH

DQQXDOL]HG�&3,�LQIODWLRQ�UDWH��6WDQGDUG�DXJPHQWHG�'LFNH\�)XOOHU��$')��τ�WHVWV�DUH�SUHVHQWHG

LQ�7DEOH���� 8VLQJ�WKH�FULWLFDO�YDOXH�IRU�WKLV�WHVW�JLYHQ�E\�'LFNH\�DQG�)XOOHU��������RI��������WKH

QXOO�K\SRWKHVLV�RI�D�XQLW�URRW�FDQQRW�EH�UHMHFWHG�IRU�DQ\�RI�WKH�WKUHH�VHULHV�ZKHQ�D�ODJ�RI���RU

ODUJHU�LV�XVHG��

7KH�QRQ�VWDWLRQDULW\�RI�WKH�GDWD�DQG�WKH�DVVXPSWLRQ�WKDW�7RELQ�HIIHFWV�DUH�QHJOLJLEOH

LQ�WKH�ORQJ�UXQ�LPSOLHV�WKDW�WKH�XVH�RI�FRLQWHJUDWLRQ�WHFKQLTXHV�LV�PRVW�DSSURSULDWH�LQ�DQDO\]LQJ

WKH�)LVKHU�HTXDWLRQ��� 7KH�GLVFXVVLRQ�LQ�VHFWLRQ���VXJJHVWV�WKDW�WKH�FRLQWHJUDWLQJ�YHFWRUV�VKRXOG

EH� RI� WKH� IRUP� >�� �β0XQL@�� ZKHUH�β0XQL� � ��� IRU�0XQLFLSDO� ERQGV� DQG� >�� �βWE@���βWE�!� �� IRU

7UHDVXU\�ELOOV��7KHVH�FRLQWHJUDWLQJ�YHFWRUV�ZRXOG�\LHOG�D�VWDWLRQDU\�H[�SRVW�UHDO�LQWHUHVW�UDWH�

,Q�DGGLWLRQ��LI�RQH�DVVXPHV�DQ�DYHUDJH�PDUJLQDO�WD[�UDWH�RI�����WKH�FRLQWHJUDWLQJ�YHFWRU�EHWZHHQ

WKH���<HDU�7UHDVXU\�DQG�WKH�LQIODWLRQ�UDWH�VKRXOG�EH�>�������@��

�



7KHVH�K\SRWKHVHV�DUH�WHVWHG�XVLQJ�IRXU�GLIIHUHQW�HVWLPDWRUV��7KH�ILUVW�HVWLPDWRU�XVHG�LQ

WHVWLQJ�WKHVH�K\SRWKHVHV�LV�WKH�IXOO�LQIRUPDWLRQ�PD[LPXP�OLNHOLKRRG��),0/��SURFHGXUH�SURSRVHG

E\�-RKDQVHQ���������������7KH�VHFRQG�HVWLPDWRU�XVHG�LV�WKH�G\QDPLF�2/6�HVWLPDWRU�RI�6WRFN

DQG�:DWVRQ� �������� 7KLV� LV� D� OHDVW� VTXDUHV� HVWLPDWRU� LQ� ZKLFK� WKH� QRPLQDO� LQWHUHVW� UDWH� LV

UHJUHVVHG�RQ�FXUUHQW�LQIODWLRQ�DQG�DXJPHQWHG�ZLWK�OHDGV�DQG�ODJV�RI�FKDQJHV�LQ�LQIODWLRQ��DV

ZHOO�DV�WKH� FRQWHPSRUDQHRXV�FKDQJH�LQ�LQIODWLRQ��ZLWK�DGMXVWPHQWV�PDGH�WR�REWDLQ�DSSURSULDWH

VWDQGDUG�HUURUV��� 7KH�WKLUG�HVWLPDWRU�LV�WKH�)XOO\�0RGLILHG�2/6��)0�2/6��HVWLPDWRU�VXJJHVWHG

E\� 3KLOOLSV� DQG�+DQVHQ� �������� 7KH� IRXUWK� HVWLPDWRU� HPSOR\HG� LV� VWDQGDUG� RUGLQDU\� OHDVW

VTXDUHV��2/6����

7DEOH� �� SUHVHQWV� WKH� HVWLPDWHG� )LVKHU� HIIHFW� SDUDPHWHUV� IRU� ERWK� 7UHDVXU\� ELOO� DQG

0XQLFLSDO�ERQG�GDWD�XVLQJ�HDFK�RI�WKH�IRXU�HVWLPDWRUV���� ,Q�HYHU\�FDVH�WKH�HVWLPDWHG�)LVKHU

HIIHFW� LV� VPDOOHU� IRU� WKH� 0XQLFLSDO� ERQG� VHULHV� WKDQ� IRU� WKH� 7UHDVXU\� ELOO� VHULHV�� 7KLV� LV

FRQVLVWHQW�ZLWK�'DUE\
V�H[WHQVLRQ�RI�WKH�)LVKHU�HTXDWLRQ�WR�DFFRXQW�IRU�WKH�HIIHFWV�RI�WD[HV�RQ

LQWHUHVW�LQFRPH�� 7KLV�UHVXOW�GRHV�QRW�GHSHQG�XSRQ�D�SDUWLFXODU�HVWLPDWRU�� ,W�LV�DOVR�LQWHUHVWLQJ

WR�QRWH� WKDW� WKH�)0�2/6�DQG�),0/� HVWLPDWHV� DUH� VWDWLVWLFDOO\� LQVLJQLILFDQW� IURP� WKH�YDOXHV

LPSOLHG�E\�DYHUDJH�PDUJLQDO�WD[�UDWHV�LQ�WKH�8�6��OHQGLQJ�VWURQJ�VXSSRUW�WR�D�IXOO�)LVKHU�HIIHFW

LQ�WKH�8�6�

���&RQFOXVLRQ

,Q� WKLV� SDSHU� ZH� XVH� IRXU� GLIIHUHQW� HVWLPDWRUV� WR� H[DPLQH� ZKHWKHU� WD[HV� DUH� LPSRUWDQW� LQ

GHWHUPLQLQJ�WKH�ORQJ�UXQ�UHVSRQVH�RI�QRPLQDO�LQWHUHVW�UDWHV�WR�FKDQJHV�LQ��H[SHFWHG��LQIODWLRQ�

$� ILQGLQJ� WKDW� WKH� HIIHFW� RI� WD[HV� RQ� UHWXUQV� ZDV� QRW� LQFRUSRUDWHG� LQWR� HFRQRPLF� DJHQWV

LQYHVWPHQW�FDOFXOXV�ZRXOG�LQGLFDWH�D�EL]DUUH�YLRODWLRQ�RI�UDWLRQDO�H[SHFWDWLRQV�WKDW�7DQ]L�������

�



KDV� WHUPHG��ILVFDO� LOOXVLRQ��� 7KH� UHVXOWV�ZH�SUHVHQWHG�GHPRQVWUDWH� WKDW� UHJDUGOHVV�RI�ZKLFK

HVWLPDWRU�RI�WKH�ORQJ�UXQ�SDUDPHWHU�LV�HPSOR\HG�WKH�UHVSRQVH�RI�WD[�IUHH�0XQLFLSDO�ERQG�UDWHV

LV� DOZD\V� VPDOOHU� WKDQ� WKH� UHVSRQVH� RQ� VLPLODU� WD[DEOH� 7UHDVXU\� ELOOV� DQG� WKH� GLIIHUHQFH� LV

VWDWLVWLFDOO\�VLJQLILFDQW�DQG�WKH�PDJQLWXGHV�DUH�HFRQRPLFDOO\�PHDQLQJIXO�

)LJXUH��

�
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'LFNH\�)XOOHU�τ�WHVWV

/DJ�/HQJWK ��<HDU�7�ELOO ��<HDU�0XQL
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7HVW�VWDWLVWLFV�ZHUH�FDOFXODWHG�IURP�WKH�UHJUHVVLRQ�∆;
W
� �α

�
���α
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ZKHUH�M�LV�WKH�ODJ�OHQJWK�UHIHUUHG�WR�LQ�FROXPQ�RQH�� $�WLPH�WUHQG�ZDV�QRW�LQFOXGHG�LQ
WKH�UHJUHVVLRQ�VLQFH�WKHUH�LV�QR�HYLGHQFH�RI�D�VLJQLILFDQW�WUHQG�LQ�DQ\�VHULHV������FULWLFDO
YDOXH�IRU�DXJPHQWHG�'LFNH\�)XOOHU�VWDWLVWLF� �������

7DEOH��

)LVKHU�(IIHFW�(VWLPDWHV

(VWLPDWRU 2/6 '2/6 )0�2/6 ),0/

7UHDVXU\�%LOO

(VWLPDWH ����� ����� ����� �����

6WDQGDUG
(UURU

����� ����� ����� �����

0XQLFLSDO�%RQG

(VWLPDWH ����� ����� ����� �����

6WDQGDUG
(UURU

����� ����� ����� �����

7KUHH�OHDGV�DQG�ODJV�ZHUH�XVHG�LQ�FDOFXODWLQJ�WKH�'2/6�HVWLPDWHV�� '2/6�VWDQGDUG�HUURUV�ZHUH
REWDLQHG�E\�XVLQJ�WKH�1HZH\�:HVW�HVWLPDWH�EDVHG�RQ�WKH�3DU]HQ�NHUQHO�ZLWK�ODJ�WUXQFDWLRQ�VHW
WR����� 7KH�)0�2/6�HVWLPDWHV�ZHUH�REWDLQHG�XVLQJ�D�9$5����SUH�ZKLWHQLQJ�RI�WKH�UHVLGXDOV
DQG�DQ�DXWRPDWLF�EDQGZLGWK�VHOHFWLRQ�

�



(QGQRWHV

��� 7KURXJKRXW�ZH�UHIHU�WR�WKH�UHDO�UDWH�RI�LQWHUHVW�UHFRJQL]LQJ�WKDW�WKHUH�LV�QR�RQH�DSSURSULDWH
UHDO�UDWH�

��� 7KH�WZR�HVWLPDWRUV�DUH�DV\PSWRWLFDOO\�HTXLYDOHQW�XQGHU�YHU\�JHQHUDO�UHJXODULW\�FRQGLWLRQV
DV�GHPRQVWUDWHG�E\�6WRFN�DQG�:DWVRQ��������DQG�3KLOOLSV�DQG�/RUHWDQ��������

��� :KHQ�HFRQRPLF�DJHQWV�DUH�XQFHUWDLQ�DERXW�WKHLU�IXWXUH�FRQVXPSWLRQ�SDWK�WKHUH�ZLOO�DOVR
EH�D�ULVN�SUHPLXP�WHUP�LQ�WKH�)LVKHU�HTXDWLRQ�� 6PLWK��������DQG�,UHODQG��������GHPRQVWUDWH
WKDW�LQ�WKH�8�6��WKLV�ULVN�SUHPLXP�WHUP�LV�QHJOLJLEOH�

��� 7KLV� LV� WUXH� XQOHVV� WKH� VHFXULWLHV� DUH� KHOG� LQ� D� TXDOLILHG� WD[�GHIHUUHG� DQQXLW\� RU� VLPLODU
LQYHVWPHQW�

���7KH�&3,�VHULHV�LV�381(:�� 7KH�UHVXOWV�DUH�LQVHQVLWLYH�WR�DOWHUQDWLYH�PHDVXUHV�RI�LQIODWLRQ�

��� ,W�LV�ZHOO�GRFXPHQWHG�WKDW�SRVW�ZDU�8�6��LQIODWLRQ�KDV�D�ODUJH�QHJDWLYH�0$�FRPSRQHQW��VHH
&URZGHU�DQG�+RIIPDQ���������%DOO�DQG�&HFFKHWWL��������DQG�&URZGHU��������� 6DLG�DQG�'LFNH\
�������VXJJHVW�XVLQJ�D�KLJK�RUGHU�$5�SRO\QRPLDO�WR�DSSUR[LPDWH�WKH�0$�FRPSRQHQW�

��� 0LVKNLQ��������ZDV�RQH�RI�WKH�ILUVW�WR�PDNH�WKLV�SRLQW�

��� 7KLV� LV� WKH�DSSUR[LPDWH�DYHUDJH�PDUJLQDO� WD[�UDWH�DV�FRPSXWHG�E\�%DUUR�DQG�6DKDVDNXO
�������

��� $�1HZH\�:HVW� FRUUHFWLRQ� WR� WKH� YDULDQFH�FRYDULDQFH� PDWUL[� LV� UHTXLUHG� WR� REWDLQ� YDOLG
VWDWLVWLFDO�LQIHUHQFHV�RQ�WKH�SDUDPHWHUV�

���� (DFK�RI�WKHVH�HVWLPDWRUV�LV�FRPPRQ�LQ�WKH�FRLQWHJUDWLRQ�OLWHUDWXUH�� 7KHUHIRUH�ZH�ZLOO�IRUJR
D�GLVFXVVLRQ�RI�WKHP�DQG�GLUHFW�WKH�XQLQLWLDWHG�UHDGHU�WR�WKH�UHOHYDQW�FLWDWLRQV�

���� $OO� RI� WKH� HVWLPDWHV� ZHUH� SURGXFHG� ZLWK� FRQVWDQWV� H[FOXGHG�� (VWLPDWLRQ� DOORZLQJ� IRU
FRQVWDQWV�DQG�RU�OLQHDU�WUHQGV�UHVXOWHG�LQ�WKH�WUHQGV�DOZD\V�EHLQJ�VWDWLVWLFDOO\�LQVLJQLILFDQW�DQG
WKH�FRQVWDQW�XVXDOO\�VR�� 7KH�RQO\�FDVHV�ZKHUH�WKH�FRQVWDQW�ZDV�VLJQLILFDQW�DUH�LQ�WKH�'2/6
DQG�2/6� UHJUHVVLRQV�� 7KH�2/6� VWDQGDUG� HUURUV� DUH�XVXDOO\� LQDSSURSULDWH� IRU� FRQYHQWLRQDO
K\SRWKHVLV� WHVWLQJ� LQ� QRQ�VWDWLRQDU\� UHJUHVVLRQV� DQG� WKXV� FDQ� EH� GLVFRXQWHG�� 7KH� '2/6
UHVXOWV��KRZHYHU��VKRXOG�EH�YDOLG��DW�OHDVW�DV\PSWRWLFDOO\�� ,W�LV�LQWHUHVWLQJ�WR�QRWH��WKRXJK��WKDW
WKH�SRLQW�HVWLPDWHV�RI�WKH�FRQVWDQW�LQ�2/6�DQG�'2/6�UHJUHVVLRQV�DUH�RI�PDJQLWXGHV�VHYHUDO
WLPHV�ODUJHU�WKDQ�WKRVH�REWDLQHG�XVLQJ�)0�2/6�RU�),0/��L�H��������YHUVXV�������� 7KLV�PD\
LPSO\�WKDW�WKH�'2/6�HVWLPDWRU�LV�QRW�SXUJLQJ�WKH�VHFRQG�RUGHU�ELDV�HIIHFWLYHO\��&URZGHU�DQG
+RIIPDQ� ������� GHPRQVWUDWH� LQ� D� 0RQWH� &DUOR� H[SHULPHQW� WKDW� LQFOXGLQJ� D� VXSHUIRORXV
FRQVWDQW�DQG�RU�WUHQGV�LQ�WKH�HVWLPDWLRQ�RI�WKH�FRLQWHJUDWLQJ�YHFWRUV�PD\�\LHOG�VHYHUHO\�ELDVHG
HVWLPDWHV�� ,Q�DQ\�HYHQW�� DOORZLQJ�FRQVWDQWV�DQG�RU� OLQHDU� WUHQGV� LQ� WKH�HVWLPDWLRQ�GRHV�QRW
FKDQJH�RXU�TXDOLWDWLYH�UHVXOWV�LQ�DQ\�ZD\�� )RU�H[DPSOH��WKH�'2/6�HVWLPDWH�RI�WKH�0XQL�)LVKHU
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HIIHFW�ZLWK�FRQVWDQW�LQ�UHJUHVVLRQ�LV�������ZLWK�D�VWDQGDUG�HUURU�RI�������� 7KH�'2/6�HVWLPDWH
RI� WKH�7�ELOO� )LVKHU� HIIHFW�ZLWK� D� FRQVWDQW� LQFOXGHG� LV� ������ZLWK� D� VWDQGDUG� HUURU�RI� ������
7KHVH�DUH�ERWK�PXFK�VPDOOHU�WKDQ�WKH�HVWLPDWHV�REWDLQHG�ZLWKRXW�D�FRQVWDQW��FRQVLVWHQW�ZLWK
&URZGHU�DQG�+RIIPDQ
V��������ILQGLQJV��EXW�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�WZR�)LVKHU�HIIHFWV�LV
OHIW�XQFKDQJHG��L�H��βWE�!�β0XQL�
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