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7KH�XVH�RI�EULWWOH�PDWHULDOV�LQ�DUPRUV�UHTXLUHV�VWXGLHV�RQ�WKHLU�UHVSRQVH�WR�LPSDFW���)RU�H[DPSOH��JODVV�
FDQ�EH�XVHG�DJDLQVW�EDOOLVWLF�WKUHDWV��H�J���LQ�ZLQGVKLHOGV���)XUWKHUPRUH��PXOWL�OD\HUHG�DUPRU�PDWHULDOV�DUH�

XVHG� �ZLWK�SRO\FDUERQDWH��3&�� DV�EDFN� OD\HU� DQG� SRO\XUHWKDQH��38��EHWZHHQ�JODVV�SOLHV�� WR�RSWLPL]H� WKH�

EDOOLVWLF�SHUIRUPDQFH���7KH�XVH�RI�38�DQG�3&�LV�HVVHQWLDO�WR�PDLQWDLQ�WKH�IUDJPHQWV�ZKHQ�JODVV�LV�LPSDFWHG��

HVSHFLDOO\�IRU�WKH�EDFN�OD\HU�WKDW�HQVXUHV�WKH�VWUXFWXUDO�LQWHJULW\�DQG�DEVRUEV�WKH�LPSDFW�HQHUJ\���7KH�UHVXOWV�

UHSRUWHG�KHUHLQ�DUH�D�ILUVW�VWHS�WRZDUGV�WKH�PRGHOLQJ�RI�WKHVH�FRPSOH[�PXOWL�OD\HUHG�PDWHULDOV���7KH�SUHVHQW�

VWXG\�LV�WKHUHIRUH�UHVWULFWHG�WR�WKH�G\QDPLF�IUDFWXUH�SDWWHUQV�RI�VRGD�OLPH�JODVV�DORQH�DQG�FRPSOHWHV�HDUOLHU�
VWXGLHV�

�
�

7R� YLVXDOL]H� GDPDJH�� D� VR�FDOOHG� (GJH�2Q�,PSDFW� FRQILJXUDWLRQ� LV� XVHG� ��7KLV�
FRQILJXUDWLRQ�DOORZV�WKH�XVHU�WR�REVHUYH�WKH�FUDFNLQJ�SDWWHUQ���%XOOHWV�DUH�ILUHG�E\�D�JDV�JXQ�
DQG�LPSDFW�D�IORDW�JODVV�WDUJHW�RI�VL]H�����[�����[���PP����7KH�SURMHFWLOH�VSHHG�LV�PHDVXUHG�
E\� WZR� RSWLFDO� FHOOV� RQH� PHWHU� DSDUW�� � 7ZR� GLIIHUHQW� LPSDFWRUV� DUH� XVHG� LQ� DQ� ´RSHQµ�
FRQILJXUDWLRQ� HQDEOLQJ� IRU� LQ�VLWX� REVHUYDWLRQV� E\� XWLOL]LQJ� D� KLJK�VSHHG� FDPHUD�� � 7KH�

LQWHUIUDPH�WLPH�FDQ�EH�DV�ORZ�DV����µV���,Q�WKH�SUHVHQW�FDVH��DQ�LQWHUIUDPH�WLPH�RI����µV�ZDV�
XVHG�� �:KHQ� WKH� EXOOHW� UHDFKHV� WKH� VHFRQG� FHOO�� IODVKOLJKWV� DUH� WULJJHUHG�� �:KHQ� WKH� EXOOHW�
LPSDFWV� WKH� WDUJHW�� LW� DFWLYDWHV� WKH� FDPHUD� WR� WDNH� SLFWXUHV�� $� VR�FDOOHG� %5�� EXOOHW� �L�H���
PDJQXP�����WUDYHOLQJ�DW�D�VSHHG�RI����P�V�DQG�D�%5��EXOOHW�WUDYHOLQJ�DW�D�VSHHG�RI�����P�V�
DUH�XVHG���%5��EXOOHWV�KDYH�D�FRUH�PDGH�RI�OHDG�DQG�DQ�HQYHORSH�RI�EUDVV�ZLUH��ZKLFK�FODVVLI\�
WKHP�DV�VRIW���%5��EXOOHWV�KDYH�D�FRUH�PDGH�RI�VWHHO��DQ�HQYHORSH�RI�EUDVV�ZLUH�DQG�D�VPDOO�
KHDG�RI�OHDG��L�H���D�´KDUGµ�EXOOHW����&RQWUDU\�WR�TXDVL�VWDWLF�H[SHULPHQWV��WKH�RYHUDOO�GDPDJH�
SDWWHUQ� LV� UHSURGXFLEOH�XQGHU�G\QDPLF� ORDGLQJ�FRQGLWLRQV�� �<HW�� LW�GHSHQGV�RQ� WKH� W\SH�RI�
EXOOHW��)LJ�������2Q�WKH�RQH�KDQG��LPSDFWV�ZLWK�%5��EXOOHWV�VKRZ�PDLQO\�D�FLUFXODU�FUDFNLQJ�

IURQW�� WKH� VSHHG� RI�ZKLFK� KDV� D� FRQVWDQW� YDOXH�
F
9 � RI� WKH� RUGHU� RI� ����P�V�� � 7KLV� UHVXOW�

LQGLFDWHV� WKDW� QXPHURXV� UDGLDO� FUDFNV� SURSDJDWH� IURP� WKH� LPSDFW� ]RQH�� WKLV� H[SODQDWLRQ� LV�
FRQILUPHG� E\� SRVW�PRUWHP� H[DPLQDWLRQV� �WKDW� UHYHDOHG� PDLQO\� UDGLDO� FUDFNV� SURSDJDWLQJ�
IURP�WKH�LPSDFW�]RQH����2Q�WKH�RWKHU�KDQG��RWKHU�SKHQRPHQD�RFFXU�ZLWK�%5��EXOOHWV���3RVW�
PRUWHP�REVHUYDWLRQV�UHYHDO�WKDW�WKHUH�LV�D�FRPPLQXWHG�]RQH�MXVW�XQGHU�FRQWDFW�� �)DU�IURP�
WKH�LPSDFW�DUHD��ZH�FDQ�REVHUYH�ORQJ�FUDFNV���,Q�SDUWLFXODU��D�5D\OHLJK�FRQH�DSSHDUV�GXH�WR�
WHQVLRQ� RQ� WKH� VXUIDFH� >�@� ZLWK� %5�� EXOOHWV�� � 7KH� 5D\OHLJK� FRQH� LV� FDXVHG� E\� PXOWLSOH�
QXFOHDWLRQ�RI� VXUIDFH�FUDFNV� LQGXFHG�E\� WKH� VR�FDOOHG�5D\OHLJK�ZDYH�� �7KLV�ZDYH� LV� FUHDWHG�

ZKHQ� WKH�EXOOHW� LPSDFWV� JODVV� DQG�SURSDJDWHV� DW� D� VSHHG�
5

& RI� WKH�RUGHU�RI� �����P�V� IRU�



JODVV���7KH�WKHRUHWLFDO�DQJOH�RI�WKH�FRQH�LV�H[SUHVVHG�DV� °≈= ����WDQ θθ
5F

&9 �DQG�D�YDOXH�

RI� ���� LV� IRXQG� H[SHULPHQWDOO\�� � 7KLV� SKHQRPHQRQ� LV� QRW� REVHUYHG�ZLWK�%5�� EXOOHWV�� � $�
ILQLWH�HOHPHQW��)(��VLPXODWLRQ�ZLWK�WKH�H[SOLFLW�FRGH�3DPVKRFN��DOO�PDWHULDOV�DUH�VXSSRVHG�WR�
EH� HODVWR�SODVWLF�� VKRZV� WKDW� WHQVLOH� VWUHVVHV� DUH� KLJKHU� IRU� %5�� LPSDFWV� �)LJ�� �����
&RQVHTXHQWO\��WKH�VWUHVV�OHYHOV�EHFRPH�WRR�ORZ�IRU�FUDFNV�WR�LQLWLDWH�FORVH�WR�WKH�VXUIDFH�DQG�
FUDFNLQJ�LQGXFHG�E\�WKH�5D\OHLJK�ZDYH�FDQQRW�GHYHORS�ZKHQ�WKH�WDUJHW�LV�LPSDFWHG�E\�D�%5��
EXOOHW���7KLV�LV�FRQILUPHG�E\�XVLQJ�DQ�DQLVRWURSLF�GDPDJH�PRGHO����

�

���������
� �	��
�

���������
� �����

��
���
���
�  
�

!"  
�

# ���$%���&��'
���������

( ��)�$*� #%+ �
����
��

���������
� �	��
�

���������
� �����

��
���
���
�  
�

!"  
�

,.-�,

Figure 9: Brajer et al.
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)LJ����&RPSDULVRQ�RI�FUDFNLQJ�SDWWHUQV���PV�DIWHU�LPSDFW�

�

:H� FDQ� DOVR� REVHUYH� QXFOHDWLRQ� RI� FUDFNV� DKHDG� RI� WKH�PDLQ� FLUFXODU� IURQW�� HVSHFLDOO\�
ZLWK�D�%5��EXOOHW���7KLV�HYHQW�LV�QRW�REVHUYHG�ZKHQ�JODVV�LV�WHPSHUHG�RU�LPSDFWHG�ZLWK�%5��
EXOOHWV�����7KLV�GDPDJH�VHHPV�WR�EH�LQGHSHQGHQW�RI�WKH�GDPDJH�IURQW���7KH�PDLQ�FUDFN�IURQW�
LV�FDXVHG�E\�IODZV�WKDW�DUH�ORFDWHG�LQ�WKH�YLFLQLW\�RI�WKH�LPSDFW�SRLQW���7KHVH�IODZV�QXFOHDWH�

FUDFNV�WKDW�SURSDJDWH�DW�D�FRQVWDQW�YHORFLW\�
F
9 �� �7KH�)(�VLPXODWLRQ��)LJ����VKRZV� WKDW� WKH�
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OHYHO� RI� WHQVLRQ� LV� WRR� VPDOO� WR� QXFOHDWH� FUDFNV� RQ� WKH� H[WHUQDO� VXUIDFH� RI� JODVV� ZKHQ�
LPSDFWHG�ZLWK�%5��EXOOHW�RU�ZKHQ�JODVV� LV� WHPSHUHG�� �:KHQ� FUDFNV�QXFOHDWH� DKHDG�RI� WKH�
PDLQ�IURQW��DQ�DSSDUHQW�VSHHG�JUHDWHU�WKDQ������P�V�LV�REVHUYHG���7KLV�WHQGHQF\�FDQ�DOVR�EH�
H[SODLQHG� E\� WKH� IDFW� WKDW�QXPHURXV� FUDFNV� FDQ� EH� IRUPHG� DKHDG� RI� WKH�PDLQ� IURQW�� �7KH�
PHDVXUHG�VSHHG�LV�DQ�DSSDUHQW�VSHHG�FDXVHG�E\�WKH�FRDOHVFHQFH�RI�FUDFNV�LQ�WKH�]RQH�RI�KLJK�
VWUHVVHV���7KLV�W\SH�RI�VSHHG�LV�ERXQGHG�E\�WKH�WHQVLOH�VWUHVV�UDWH�LQGXFHG�E\�WKH�FRPSUHVVLYH�
ZDYH���7KH�DSSDUHQW�VSHHG�FDQ�UHDFK�XS�WR������P�V��ZKLFK�FRUUHVSRQGV�WR�WKH�FRPSUHVVLYH�
ZDYH�VSHHG�RI�JODVV���

7R� FRQILUP� WKH� SUHYLRXV� K\SRWKHVLV�� DQ� LPSDFW� LV� FDUULHG� RXW�ZLWK� D� JODVV� WLOH�ZLWK� D�
VFUDWFK�RQ�LWV�VXUIDFH���)LJ�����7KH�VDPH�SKHQRPHQRQ�LV�REVHUYHG��L�H���WKH�VFUDWFK�LQGXFHV�D�
SURSDJDWLQJ�FUDFN�DKHDG�RI�WKH�PDLQ�FUDFNLQJ�IURQW��7KHUHIRUH��IODZV�ORFDWHG�LQ�WKH�YLFLQLW\�
RI�WKH�VXUIDFH�RI�JODVV�FRQVWLWXWH�LQLWLDWLRQ�VLWHV��
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Figure 11: Brajer et al.
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)LJ���)(�VLPXODWLRQV�VKRZLQJ�WHQVLRQ�OHYHO��
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)UDJPHQWDWLRQ� RI� LPSDFWHG� JODVV� LV�PDLQO\� FDXVHG� E\� WKH� JURZWK� RI� FUDFNV� QXFOHDWHG�
FORVH�WKH�LPSDFW�]RQH�RU�WKH�VXUIDFH�KLW�E\�WKH�SURMHFWLOH���'LIIHUHQFHV�REVHUYHG�EHWZHHQ�VRIW�
DQG� KDUG� EXOOHWV� FRUURERUDWH� WKLV� K\SRWKHVLV�� � )XUWKHUPRUH�� %5�� EXOOHWV� KDYH� D� IODW� HQG�
ZKHUHDV� %5�� EXOOHWV� KDYH� D� SLHUFLQJ� HQG�� � 6RIW� EXOOHWV� FUDVK� RQ� WKH� JODVV� VXUIDFH� DQG� DUH�
VWRSSHG�ZKHUHDV� KDUG� EXOOHWV� SHQHWUDWH� JODVV�� � 7KH� SRSXODWLRQ� RI� GHIHFWV� LV� DQ� LPSRUWDQW�
SDUDPHWHU�WKDW�JRYHUQV�WKH�FUDFNLQJ�SDWWHUQ���7KH�HVWLPDWLRQ�RI�WKH�VFDWWHU�LQ�VWUHQJWK�LV�WKH�
NH\� WR� XQGHUVWDQGLQJ� WKH� QXFOHDWLRQ� VWDJH�� � )DU� IURP� EXOOHW� LPSDFW�� SURSDJDWLRQ� RI� ORQJ�
FUDFNV�KDV�EHHQ�REVHUYHG��
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)LJ���&UDFNLQJ�SDWWHUQV�RI�D�JODVV�WLOH�ZLWK�D�VFUDWFK��$�FUDFN�SURSDJDWHV�DKHDG�RI�WKH�

PDLQ�FUDFNLQJ�IURQW�����µV�DIWHU�LPSDFW�
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EOLQGpV�FLYLOV��0�6F��UHSRUW��(16�GH�&DFKDQ��)UDQFH�����������

��;��%UDMHU��(QGRPPDJHPHQW�GX�YHUUH�VRXV�LPSDFW�GH�SURMHFWLOH���DSSOLFDWLRQ�DX[�YLWUDJHV�
EOLQGpV�FLYLOV��0�6F��UHSRUW��(16�GH�&DFKDQ��)UDQFH�����������

W �µV�

W ����µV�

W ��µV
�

W ����µV�

W ��µV�W ����µV�

W ��µV�

W �����µV�

W ����µV�

W ��µV�

W ��µV�

W ����µV�



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

��'HQRXDO�&���$SSURFKH�SUREDELOLVWH�GX�FRPSRUWHPHQW�j�O·LPSDFW�GX�FDUEXUH�GH�VLOLFLXP���
DSSOLFDWLRQ�DX[�EOLQGDJHV�PR\HQV��3K'�7KHVLV��(16�&DFKDQ���������
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