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$�GDPDJH�RI�JODVV�VXUIDFH�E\�VDQG�KDV�D�UHPDUNDEOH�HIIHFW�RQ�D�PHFKDQLFDO��SURSHUWLHV��DQG�LQ�WKH�

ILUVW�SODFH��PHFKDQLFDO�VWUHQJWK��)RU�WKLV�RXU�VWXG\�LV�WR�DQDO\VH�D�VXSHUILFLDO�GHWHULRUDWLRQ�RI�VRGD�OLPH�

JODVV�DQG� LWV� LQIOXHQFH�RQ� WKH�PHFKDQLFDO� VWUHQJWK��$�GHWHULRUDWLRQ�E\�JUDYLWDWLRQ� IURP�D�IL[HG�KHLJKW�

FRQVLVWV� LQ� GDPDJLQJ� WKH� VXUIDFH� RI� VSHFLPHQV� E\� IDOO� IUHH�RI� GLIIHUHQW� TXDQWLWLHV� RI� VDQG�RI�ZKLFK� D�

JUDLQV�VL]H�ZDV�VHOHFWHG�DQG�GLIIHUHQW�DQJOHV�RI�LQFOLQH��7R�FKDUDFWHULVH�WKH�VXUIDFH�VWDWH��ZH�PHDVXUHG�D�

URXJKQHVV� FULWHULD� DW� GLIIHUHQW� SRLQWV� RQ� VSHFLPHQ� VXUIDFH� E\� D� SURILORPHWHU�� 7R� GHWHUPLQH� WKH�

PHFKDQLFDO�VWUHQJWK��ZH�SURFHHGHG�WR�WZR�W\SHV�RI�WHVWV��RQH�E\�EDOO�VKRFN��IDOOLQJ��EDOO��DQG�RWKHU�E\�

EHQGLQJ�ZLWK�D�FLUFXODU�VXSSRUWV��&RQVHTXHQFHV�RI�VXSHUILFLDO�GHWHULRUDWLRQ�RQ�WKH�PHFKDQLFDO�VWUHQJWK�

DUH�LOOXVWUDWHG�E\�JUDSKV�SUHVHQWHG�LQ�WKLV�DUWLFOH��

�
�

,��,QWURGXFWLRQ�

7RGD\� WKH� ZHDULQHVV� RI� WKH� HQHUJ\� VRXUFHV� �K\GURFDUERQV�� RULHQWHG� WKH� ZRUOG�
WRZDUG�RWKHU�W\SHV�RI�HQHUJ\�ZKRVH�VRXUFHV�DUH�SHUPDQHQW�DV�D�VRODU�HQHUJ\��VHHQ�WKDW�D�
IDYRXUDEOH� UHJLRQV�DUH�GHVHUWV� IRU� WKH� LQYHVWPHQW�RI� WKHVH�SDQHOV�� WKHLU�JODVV�SURWHFWRUV�
DUH�VXEPLWWHG�WR�WKH�FOLPDWLF�DJJUHVVLRQV�WKDW�KDYH�DQ�REYLRXV�HIIHFW�WKHUHIRUH�RQ�WKHLU�
VXUIDFH�VWDWH�DQG� WKHLU�SURSHUWLHV� �RSWLFV�DQG�PHFKDQLFDO�� VXFK� LV� WKH�FDVH�RI�DOO�JODVVHV�
XVHG�LQ�GHVHUW��KRXVH�ZLQGRZV��YHKLFOHV�E\�EUHH]H��RSWLFV�LQVWUXPHQWV��������

,QGHHG�� LW�KDV�EHHQ�GHPRQVWUDWHG� WKDW� D�PHFKDQLFDO� VWUHQJWK�RI�JODVV� LV� LQIOXHQFHG�
E\���������

��7KH�VWDWH�RI�VXUIDFH�RU�GDPDJH�RI�WKH�VXUIDFH����
��7KH�OHQJWK�RI�ORDG�RU�VSHHG�RI�ORDG����
�� 7KH�HQYLURQPHQW��
�

    

,,��7HFKQLTXH�RI�GHWHULRUDWLRQ�E\�JUDYLWDWLRQ�

'HWHULRUDWLRQ�E\�JUDYLWDWLRQ�LV�VLPSOH�DQG�HFRQRPLF�PHWKRG��LW�FRQVLVWV�LQ�GDPDJLQJ�
D�VXUIDFH�VWDWH�E\�D�IUHH�IDOO��RI�VDQG�TXDQWLW\�RI�ZKLFK�D�JUDLQ�VL]H�LV�NQRZQ��IURP�D�IL[HG�
KHLJKW�ZKLOH�XVLQJ�D�GHWHULRUDWLRQ�GHYLFH�E\�VDQG�JUDYLWDWLRQ�RI�VXUIDFH�����

$�GHWHULRUDWLRQ�E\� JUDYLWDWLRQ� LV� JRYHUQHG�E\� WKH� IDFXOW\�RI� D� VDQG�JUDLQ� WR�FUHDWH�

VRPH�VPDOO�PLFUR�FUDFNV�RQ�VSHFLPHQ�VXUIDFH��

�
�

,,,��([SHULPHQWDO�SURFHGXUHV�

)RU�RXU�VXUYH\��ZH�XVHG�D�VRGD�OLPH�JODVV�IODW�RI�ZKLFK�WKH�<RXQJ
V�PRGXOXV�LV���*SD���
3RLVRQ
V�UDWLR�LV������DQG�LWV�FKHPLFDO�FRPSRVLWLRQ�LV�JLYHQ�LQ�WDEOH����

2[LGHV� 6L2�� 1D�2� &D2� 0J2� $O�2�� RWKHUV�
:W��@� ����� ����� ���� ���� ���� ����

�

7DEOH����&KHPLFDO�FRPSRVLWLRQ�RI�WKH�JODVV�WHVWHG��
$OO�VSHFLPHQV�����[���[��PP���ZHUH�WDNHQ�IURP�WKH�VDPH�SODWH��
7KH�H[SHULPHQWDO�VWXG\�HVVHQWLDOO\�EHQW�RQ��
��� 7KH� PHDVXUH� RI� D� URXJKQHVV� ZLWK� D� SURILORPHWHU� +RPPHO�WHVW� W\SH� 7��'&� IRU�

VSHFLPHQV�LQ�VRGD�OLPH�JODVV�ERPEDUGHG�E\�GLIIHUHQW�TXDQWLWLHV�RI�VDQG�����J�����J��
���J�� RI� ZKLFK� JUDLQV� VL]H� KDV� EHHQ� VHOHFWHG� E\� VLIWLQJ� �GLDPHWHU� PHDVXUHG� E\� D�

RSWLFDO�PLFURVFRSH��1(23+27�����LV��* �����±�����PP���ZLWK�D�FRQVWDQW�KHLJKW�



RI� VDQG� IDOO� �P�� D� FRQVWDQW� GHELW� ����� J�V� DQG� WKUHH� LQFOLQH� DQJOHV� RI� VSHFLPHQ� �θ
� ������θ� ������θ� ������

��� 5XSWXUH�VWUHQJWK�ZDV�GHWHUPLQHG�E\�WZR�WHVWV�W\SHV��
������7KH�WHVW�E\�EDOO�VKRFN�ZDV�HVWDEOLVKHG�E\�D�GHYLFH�UHDOLVHG�LQ�RXU�ODERUDWRU\�ZLWK�D�
IROORZLQJ�SDUDPHWHUV���VWHS�3 ��PP���EDOO�PDVV�P �����J��
������7KH�WHVW�E\�EHQGLQJ�ZDV�PDGH�RQ�WKH�XQLYHUVDO�PDFKLQH�RI�WHVW�©�'<����.1�ª�ZLWK�

D� IROORZLQJ�SDUDPHWHUV�� ORDG� VSHHG�9 �PP�PLQ��� FDSDFLW\�3 ���GD1���SUHFLVLRQ�ε ±
�����RI�WKH�PHDVXUH��ORDG�ULQJ�UDGLXV�U� ��PP���UDGLXV�RI��VXSSRUW�ULQJ�IL[HV�U ��PP��

�
�

,9��5HVXOWV�

%HIRUH� SURFHHGLQJ� WR� D� GHWHULRUDWLRQ�� ZH� GHWHUPLQHG� PHFKDQLFDO� VWUHQJWK� E\� EDOO�

VKRFN�σUF��DQG�E\�EHQGLQJ�σUI��ZLWK�FLUFXODU�VXSSRUWV��DULWKPHWLF�PHDQ�RI�URXJKQHVV�5D�
DQG�PD[LPXP�URXJKQHVV�5PD[�WKDW�LV�JLYHQ�LQ�WKH�WDEOH����
�

σσσσUF>0SD@� σσσσUI�>0SD@� 5D�>µµµµP@� 5PD[�>µµµµP@�
����������� ������������ ������ ������

�

7DEOH����PHFKDQLFDO�VWUHQJWK�DQG�URXJKQHVV�RI�VRGD�OLPH�JODVV�VXUIDFH�EHIRUH�
GHJUDGDWLRQ��

�

1RWLFH��)RU�PHFKDQLFDO�VWUHQJWK�E\�EDOO�VKRFN�D�QXPEHU�RI�VKRFN�UHSHDWHG�LV�1FU ���

• 5RXJKQHVV���
URXJKQHVV� PHDVXUHV� KDV� EHHQ� GRQH� IURP� D� VXSHULRU� VLGH� RI� LQFOLQHG� VSHFLPHQ� XQWLO� D�
FHQWUH�ZLWK�VWHS�RI���PP�IROORZLQJ�D�VWUDLJKW�GLUHFWLRQ���
)LJXUHV� ��� �� DQG� �� VKRZ� URXJKQHVV� YDULDWLRQV� �DULWKPHWLF� PHDQ�� 5D� DQG� PD[LPXP�
URXJKQHVV�5PD[�DFFRUGLQJ�WR�WKH�GLVWDQFH�RI�VSHFLPHQ�LPSDFW�IRU�GLIIHUHQW�TXDQWLWLHV�RI�
VDQG�����J�����J�����J��DQG�GLIIHUHQW�DQJOHV�RI�LQFOLQH������������������
�
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)LJXUH�����5RXJKQHVV�9DULDWLRQ�DFFRUGLQJ�WR�LPSDFW�GLVWDQFH�RI�VDQG��[��IRU�θ� ������
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)LJXUH�����5RXJKQHVV�9DULDWLRQ�DFFRUGLQJ�WR�LPSDFW�GLVWDQFH�RI�VDQG��[��IRU�θ� ������
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)LJXUH�����5RXJKQHVV�9DULDWLRQ�DFFRUGLQJ�WR�LPSDFW�GLVWDQFH�RI�VDQG��[��IRU�θ� ������
�
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• 0HFKDQLFDO�VWUHQJWK��
��E\�EDOO�VKRFN��

5HVXOWV�RI�PHFKDQLFDO�VWUHQJWK�σUF�E\�EDOO�VKRFN�DQG�LWV�UHGXFWLRQ�δσUF�LQ�SHUFHQWDJH�ZLWK�
UHJDUG�WR�WKH�VWDWH�EHIRUH�GHJUDGDWLRQ�DQG�QXPEHU�RI�VKRFN�1FU�DUH�UHJURXSHG�LQ�WDEOH�����
�

0�>J@� ���� ���� ����

� σσσσUF�>0SD@� ������±������ ������±������ ������±������
θθθθ ���� δδδδσσσσUF>�@� ���� ���� ����

� 1FU� �� �� ��

� σσσσUF�>0SD@� ������±������ ������±������ ������±������
θθθθ ���� δδδδσσσσUF>�@� ���� ���� ����

� 1FU� �� �� ��

� σσσσUF�>0SD@� ������±������ ������±������ ������±������
θθθθ ���� δδδδσσσσUF>�@� ���� ���� ����

� 1FU� �� �� ��

7DEOH����0HFKDQLFDO�VWUHQJWK�RI�VRGD�OLPH�JODVV�E\�EDOO�VKRFN�RI�GHJUDGHG�VSHFLPHQV��
�

5HVXOWV�UHJURXSHG�LQ�WDEOH���DUH�UHSUHVHQWHG�E\��ILJXUH����

)LJXUH�����0HFKDQLFDO�VWUHQJWK�YDULDWLRQV�E\�EDOO�VKRFN�RI�VSHFLPHQV�LQ�VRGD�OLPH�JODVV�
��DFFRUGLQJ�WR�D��VDQG�TXDQWLW\�IRU�GLIIHUHQW�LQFOLQH�DQJOHV������������������

�

��E\�EHQGLQJ�ZLWK�FLUFXODU�VXSSRUWV��

0HFKDQLFDO� VWUHQJWK�σUI� E\� EHQGLQJ� DQG� LWV� UHGXFWLRQ� δσUI� � LQ� SHUFHQWDJH� UHVXOWV� ZLWK�
UHJDUG�WR�WKH�VWDWH�EHIRUH�GHJUDGDWLRQ�DUH�UHJURXSHG�LQ�WKH�WDEOH�����

0�>J@� ���� ���� ����

θθθθ ���� σσσσUI�>0SD@� ������±������ ������±������ ������±������
� δδδδσσσσUI�>�@� ���� ����� �����

θθθθ ���� σσσσUI�>0SD@� ������±������ ������±������ ������±������
� δδδδσσσσUI�>�@� ���� ����� �����

θθθθ ���� σσσσUI�>0SD@� �����±������ ������±������ ������±������
� δδδδσσσσUI�>�@� ����� ����� �����

7DEOH����0HFKDQLFDO�VWUHQJWK�E\�EHQGLQJ�RI�GHJUDGHG�VSHFLPHQV�LQ�VRGD�OLPH�JODVV��
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5HVXOWV�UHJURXSHG�LQ�WDEOH���DUH�UHSUHVHQWHG�E\�ILJXUH����

)LJXUH�����0HFKDQLFDO�VWUHQJWK�YDULDWLRQV�E\�EHQGLQJ�RI�VSHFLPHQV�LQ�VRGD�OLPH�JODVV�
��DFFRUGLQJ�WR�D��VDQG�TXDQWLW\�IRU�GLIIHUHQW�LQFOLQH�DQJOHV������������������

�
�

9��'LVFXVVLRQV�

• 6WDWLVWLFDO�LQWHUSUHWDWLRQ���� �
7HVWV�VKRZHG�WKDW�WKH�WZR�URXJKQHVV�FULWHULD�5D�DQG�5PD[�GRQ
W�IROORZ�WKH�QRUPDO�ODZ�
IRU�LQFOLQH�DQJOH������EXW�IRU�WKH�WZR�RWKHU�DQJOHV�����DQG�����WKH\�DSSURDFK�WKH�QRUPDO�
GLVWULEXWLRQ�DJDLQ�EHWWHU� IRU� WKH�GHJUDGHG�VWDWHV� ��������������J���EXW� WKH\�GRQ
W�IROORZ�
WKH�QRUPDO�ODZ�JHQHUDOO\��
)RU�D�PHFKDQLFDO�VWUHQJWK�GHWHUPLQHG�E\�WZR�W\SHV�RI�WHVW��WHVWV�VKRZHG�WKDW� LW�GRHVQ
W�
IROORZ�WKH�QRUPDO�ODZ�IRU�GLIIHUHQW�LQFOLQH�DQJOHV�DQG�GLIIHUHQW�VDQG�TXDQWLWLHV��

• (IIHFW�RI�VDQG�TXDQWLW\���
)RU� WKH� VWDWH� EHIRUH� GHJUDGDWLRQ�� RQH� QRWLFHV� WKDW� D� URXJKQHVV� �5D� RU� 5PD[�� VRPH�
VXUIDFH�UHPDLQ�FRQVWDQW�JHQHUDO�RQ�DOO�VXUIDFH��RQ�WKH�RWKHU�KDQG�WKH�RQH�RI�VSHFLPHQV�
GHJUDGHG�LQFUHDVHV�SURJUHVVLYHO\�ZLWK�VDQG�TXDQWLW\��
7R�FKDUDFWHULVH�WKH�HIIHFW�RI�GLIIHUHQW�D�VDQG�TXDQWLWLHV����������������J��RQ�WKH�GDPDJH�
RI�VXUIDFH�VWDWH��RQH�FRPSDUHV�JUDSKV�UHSUHVHQWHG�E\�ILJXUHV������DQG����
'DPDJHV� RI� WKH� VXUIDFH� FDXVHG� E\� VDQG� TXDQWLWLHV� DUH� QHDU� WKH� RQH� RI� D� VWDWH� EHIRUH�
GHJUDGDWLRQ� IURP� WKH� VLGH� �[ ��PP��XQWLO� WKH�SRLQW� �[ ��PP��� DIWHU� WKLV� D�GLIIHUHQFH�
EHJLQV�WR�DSSHDU�GLVWLQFWO\�ZKLOH�JRLQJ�WRZDUG�D�FHQWUH��[ ��PP����ZKDW�LV�H[SODLQHG�E\�
VDQG�JUDLQV�FRQFHQWUDWLRQ�LQ�PLGGOH�RI�VSHFLPHQ�VXUIDFH�FDXVHG�E\�D�JXLGDQFH�RI�JUDLQV�
LQ�JODVV�WXEH������RI�WKH�GHYLFH�UHSUHVHQWHG�RQ�ILJXUH���

)URP�JUDSKV�RI�UXSWXUH�VWUHQJWK��σUF�RU�σUI���UHSUHVHQWHG�E\�ILJXUHV���DQG����RQH�FOHDUO\�
QRWLFHV�WKDW�PHFKDQLFDO�VWUHQJWK�RI�VSHFLPHQV�GHJUDGHG�GHFUHDVHV�WR�HYHU\�WLPH�WKDW�VDQG�
TXDQWLW\�LQFUHDVHV��ZKLFK�FDQ�EH�H[SODLQHG�E\��ZKLOH�LQFUHDVLQJ�VDQG�TXDQWLW\�D�QXPEHU�RI�
PLFUR�FUDFNV� FUHDWHV� DW� VXUIDFH� E\� ERPEDUGPHQW� RI� JUDLQV� LQFUHDVHV� DQG� VWUHQJWK�
UHGXFWLRQ�WKHUHIRUH��

)URP�WKH�WDEOH����RQH�QRWLFHV�WKDW�VWUHQJWK�UHGXFWLRQ�E\�EDOO�VKRFN�δσUF�LQFUHDVHV�DQG�D�
QXPEHU�RI�UHSHDWHG�VKRFN�1FU�GHFUHDVHV�ZKLOH�LQFUHDVLQJ�D�VDQG�TXDQWLW\�IRU�HYHU\�LQFOLQH�
DQJOH�RI�VSHFLPHQ��
2QH�PHQWLRQV� WKDW�1FU� IRU�GLIIHUHQW� VDQG�TXDQWLWLHV� DQG� LQFOLQH� DQJOHV� DUH� OHVV� WKDQ����

UHSHDWHG�VKRFNV�ZKLFK�FRQILUPV�WKDW�ZH�DUHQ·W��LQ�KDUGQHVV�SKHQRPHQRQ��1FU≥��������
)URP�WDEOH����RQH�QRWLFHV�WKDW�D�UHGXFWLRQ�LQ�VWUHQJWK�E\�EHQGLQJ�ZLWK�FLUFXODU�VXSSRUWV�δ
σUI�LQFUHDVHV�ZLWK�LQFUHDVH�RI�VDQG�TXDQWLW\��
$OVR�� RQH�PHQWLRQV� WKDW� D�GLYHUJHQFH�RI� VWUHQJWK�σUI�GHFUHDVHV�ZKLOH� LQFUHDVLQJ�D� VDQG�
TXDQWLW\�ZKDW� FDQ� EH� WR� H[SODLQ� E\� D� FRQYHUJHQFH� RI�σUI� � WR� D� FRUUHVSRQGLQJ� YHVWLJLDO�
YDOXH�WR�WKH�ELJJHVW�VDQG�TXDQWLW\���
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• (IIHFW�RI�WKH�LQFOLQH�RI�WKH�VXUIDFH���
*UDSKV�RI�URXJKQHVV�UHSUHVHQWHG�E\�ILJXUHV������DQG���VKRZ�WKDW�GDPDJH�RI�VXUIDFH�VWDWH�
LQFUHDVHV�ZLWK�LQFUHDVH�RI�LQFOLQH�DQJOH��ZKLFK�PHDQV�WKDW�VDQG�JUDLQV�ERPEDUG�VSHFLPHQ�
VXUIDFH� SUHVHQW� D� UHGXFWLRQ� RI� VOLGLQJ� DQG� DQ� LQFUHDVH� RI� VFUDWFKLQJ� ZKLOH� LQFUHDVLQJ�
LQFOLQH�DQJOH��

)LJXUHV� �� DQG� �� VKRZ� WKDW� D� PHFKDQLFDO� VWUHQJWK� E\� EDOO� VKRFN� σUF� UHVSHFWLYHO\� E\�
EHQGLQJ�ZLWK�FLUFXODU�VXSSRUWV�σUI�GHFUHDVHV�ZLWK�LQFUHDVH�RI�LQFOLQH�DQJOH��ZKLFK�H[SODLQV�
WKDW�VFUDWFKLQJ�KDV�D�IDFXOW\�WR�FUHDWH�PRUH�PLFUR�FUDFNV�WKDQ�VOLGLQJ��

• &RPSDULVRQ�EHWZHHQ�WKH�WZR�W\SHV�RI�WHVW���
7R�FRPSDUH�EHWWHU� WZR� WHVW��ZH�GHWHUPLQHG� UDWLR�RI�PHFKDQLFDO� VWUHQJWK�E\�EDOO� VKRFN�
DQG�E\�EHQGLQJ�IRU�GLIIHUHQW�VDQG�TXDQWLWLHV�DQG�GLIIHUHQW�LQFOLQH�DQJOHV��&DOFXODWHG�UDWLRV�
DUH�UHJURXSHG�LQ�WDEOH�����

�

0�>J@� ���� ���� ����

θθθθ ���� σσσσUF��σσσσUI�� ����� ����� �����

θθθθ ���� σσσσUF��σσσσUI� ����� ����� �����

θθθθ ���� σσσσUF��σσσσUI� ����� ����� �����

7DEOH����5DWLR�EHWZHHQ�PHFKDQLFDO�VWUHQJWK�E\�EDOO�VKRFN�DQG�E\�EHQGLQJ��
�

)URP�H[SHULPHQWDO�UHVXOWV�RI�PHFKDQLFDO�VWUHQJWK�PHGLXP�E\�EDOO�VKRFN�DQG�E\�EHQGLQJ�
WKDW�LV�JLYHQ�LQ�WDEOHV������DQG�����ZH�QRWH�WKDW��
��7KH� UDWLR� EHWZHHQ�PHFKDQLFDO� VWUHQJWK� E\� EDOO� VKRFN� DQG�E\�EHQGLQJ� LV� ����� IRU� WKH�
VWDWH�EHIRUH�GHJUDGDWLRQ�EXW�IRU�WKH�GDPDJHG�VWDWH�YDULHV�EHWZHHQ������XQWLO�����ZKDW�LV�LQ�
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��0HFKDQLFDO�VWUHQJWK�E\�EHQGLQJ�LV�VPDOOHU�ZLWK�WKDQ�WKH�RQH�GHWHUPLQHG�E\�EDOO�VKRFN��
:H�FDQ�H[SODLQ�WKLV�LQ�WZR�SRLQWV��
��$EVHQFH�RI�KDUGQHVV�IRU�WKH�WHVW�RI�EDOO�VKRFN��LQVWDQWDQHRXV�ORDG��DQG�D�PDQLIHVWDWLRQ�
RI�KDUGQHVV�IRU�WKH�EHQGLQJ�WHVW�EHFDXVH�D�ORDG�WLPH�LV�DERXW�WHQ������VHFRQGV��

�� 7KH�VXUIDFH�XQGHU�ORDG�LV�ELJJHU�IRU�EHQGLQJ��RI�ZKHUH�LW��KDV�D�JUHDW�SUREDELOLW\�
WR�ILQG�D�FULWLFDO�PLFUR�FUDFN��WKDW�FDXVHV�D�UHGXFWLRQ�RI�VWUHQJWK��
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7KH�ZRUN�ZH�GLG�FRQVLVWV�WR�GHWHUPLQH�WKH�GDPDJH�HIIHFW�FDXVHG�E\�D�GHWHULRUDWLRQ�
ZLWK�VDQG�JUDYLWDWLRQ�RQ�PHFKDQLFDO�VWUHQJWK�RI�VKHHW�VRGD�OLPH�JODVV��
2Q�WKH�H[SHULPHQWDO�UHVXOW�EDVLV�REWDLQHG��ZH�FRQFOXGH�WKDW��

�� 5RXJKQHVV� RI� VXUIDFH� VWDWH� �� 5D� RU� 5PD[�� DQG�PHFKDQLFDO� VWUHQJWK� �σUF� ��σUI�� GRQ
W�
IROORZ�QRUPDO�ODZ��
��'DPDJH�RI�VXUIDFH�VWDWH�LQFUHDVHV�ZLWK�WKH�LQFUHDVH�RI�VDQG�TXDQWLW\� ��DQG�WKHUHIRUH�D�
UHGXFWLRQ�RI�PHFKDQLFDO�VWUHQJWK��

��5HGXFWLRQ�LQ�PHFKDQLFDO�VWUHQJWK�E\�EDOO�VKRFN�δσUF�YDULHV�EHWZHHQ������DQG�������EXW�
WKH�RQH�E\�EHQGLQJ�δσUI�YDULHV�EHWZHHQ������DQG�����ZKLOH�LQFUHDVLQJ�D�VDQG�TXDQWLW\�
DQG�LQFOLQH�DQJOH��
��7KH�QXPEHU�RI�UHSHDWHG�VKRFN�1FU�GHFUHDVHV�ZLWK�WKH�LQFUHDVH�RI�VDQG�TXDQWLW\�IRU�EDOO�
VKRFN��

��'HYLDWLRQ�RI�PHFKDQLFDO� VWUHQJWK�E\�EHQGLQJ�σUI� GHFUHDVHV�ZLWK� WKH� LQFUHDVH�RI� VDQG�
TXDQWLW\�DQG�LQFOLQH�DQJOH��
�� 'DPDJH� RI� VXUIDFH� VWDWH� LQFUHDVHV� ZKLOH� LQFUHDVLQJ� LQFOLQH� DQJOH�� DQG� WKHUHIRUH� D�
UHGXFWLRQ�RI�PHFKDQLFDO�VWUHQJWK��
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WKH�VWDWH�EHIRUH�GHJUDGDWLRQ�EXW�IRU�WKH�GDPDJHG�VWDWH�YDULHV�EHWZHHQ������XQWLO����ZKLOH�
LQFUHDVLQJ�D�VDQG�TXDQWLW\�DQG�LQFOLQH�DQJOH��
7KHUHIRUH� E\� WKLV� VWXG\�� ZH� FRXOG� KDYH� OHG� WR� LQIRUPDWLRQ� WKDW� DUH� XVHIXO� DQG� YHU\�
LPSRUWDQW�IRU�D�JRRG�XQGHUVWDQGLQJ�RI�WKH�LQIOXHQFH�RI�GHWHULRUDWLRQ�E\�VDQG�JUDYLWDWLRQ�
RQ�PHFKDQLFDO�VWUHQJWK�RI�WKH�VKHHW�VRGD�OLPH�JODVV��
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