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,QWURGXFWLRQ�DQG�DLPV

'LVFRXUVH �DQDO\VLV �LV �HVVHQWLDO �LQ �DSKDVLD �DVVHVVPHQW �DQG �RXWFRPH �PHDVXUHPHQW� �\HW
WUDQVFULSWLRQ�EDVHG�PHWKRGV�DUH�WLPH�FRQVXPLQJ�DQG�UHVRXUFH�LQWHQVLYH��7UDQVFULSWLRQ�OHVV
DSSURDFKHV�VXFK�DV�0DLQ�&RQFHSW�$QDO\VLV��0&$��1LFKRODV�	�%URRNVKLUH���������WKHPDWLF
8QLWV��78V��%ULVHERLV�HW�DO����������DQG�FRKHUHQFH�UHIHUHQFH��8ODWRZVND�HW�DO���������RIIHU
IHDVLEOH �DOWHUQDWLYHV� �0&$ �LQWHJUDWHV �OH[LFDO �DQG �SURSRVLWLRQDO �FRQWHQW� �ZKLOH
FRKHUHQFH�UHIHUHQFH �DQG �78V �DVVHVV �GLVFRXUVH �VWUXFWXUH �DQG �LQIRUPDWLYHQHVV�

'HVSLWH�SURPLVLQJ�XVH��WKHLU�SV\FKRPHWULF�SURSHUWLHV�UHPDLQ�XQGHUH[SORUHG�LQ�/DXUHQWLDQ
)UHQFK��*XLGHG�E\�WKH�/81$�IUDPHZRUN��'LSSHU�HW�DO�����������ZKLFK�HPSKDVL]HV�PXOWL�OHYHO
GLVFRXUVH�DQDO\VLV��WKLV�VWXG\�DLPHG�WR������HYDOXDWH�LQWUD��DQG�LQWHU�UDWHU�DQG�WHVW�UHWHVW
UHOLDELOLW\�RI�WKHVH�WUDQVFULSWLRQ�OHVV�PHDVXUHV�DFURVV�ILYH�WDVNV�DQG�����DVVHVV�FRQVWUXFW
YDOLGLW\��6HFRQGDU\�JRDOV�LQFOXGHG�WKH�UHOLDELOLW\�RI�PLFURVWUXFWXUDO��L�H���OLQJXLVWLF��YDULDEOHV
DQG�OLQNLQJ�PHDVXUHV�DFURVV�GLVFRXUVH�OHYHOV�

0HWKRGV

$V�SDUW�RI�D�ODUJHU�HWKLFV�DSSURYHG�VWXG\��&,8666�1,0���������������WZHQW\�WKUHH�)UHQFK�
VSHDNLQJ�DGXOWV��DJH��[� �������6'� ������\HDUV�ROG������IHPDOHV��ZLWK�FKURQLF�SRVW�VWURNH
DSKDVLD �ZHUH �DVVHVVHG �WZLFH ��PHDQ �LQWHUYDO � ����� �GD\V� �6'� ������ �)LYH �PRQRORJLF
GLVFRXUVH �WDVNV �ZHUH �DGPLQLVWHUHG� �WKH �:$%�5 �SLFWXUH �GHVFULSWLRQ ��.HUWHV]� �������
&LQGHUHOOD�VWRU\WHOOLQJ�XVLQJ�WKH�DGPLQLVWUDWLRQ�PHWKRG�RI�$SKDVLD%DQN��0DF:KLQQH\�HW�DO��
����� �DQG ���� �WKUHH �QDUUDWLYH �VHTXHQFHV �IURP�$SKDVLD%DQN ��%URNHQ �:LQGRZ� �5HIXVHG
8PEUHOOD��DQG�&DW�5HVFXH��

7UDQVFULSWLRQ�OHVV�PHDVXUHV�LQFOXGHG�DGDSWHG�PDLQ�FRQFHSWV��0&V���78V��:$%�5�RQO\���DQG
FRKHUHQFH�UHIHUHQFH �VFRULQJ� �0LFURVWUXFWXUDO �YDULDEOHV ��H�J�� �PHDQ �OHQJWK �RI �XWWHUDQFH
�0/8���FRUUHFW�LQIRUPDWLRQ�XQLWV��&,8V���ZHUH�H[WUDFWHG�IURP�&/$1�WUDQVFULSWLRQV��5DWHUV
VFRUHG ���� �RI �VDPSOHV �WZLFH ��LQWUD�UDWHU� �DQG �FURVV�FRGHG �IRU �LQWHU�UDWHU �UHOLDELOLW\�
5HOLDELOLW\�ZDV�HYDOXDWHG�XVLQJ�LQWUDFODVV�FRUUHODWLRQ�FRHIILFLHQWV��,&&V���6SHDUPDQ�V�UKR�
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DQG�:LOFR[RQ�WHVWV��QRW�UHSRUWHG���&RQVWUXFW�YDOLGLW\�ZDV�DVVHVVHG�WKURXJK�FRUUHODWLRQV
EHWZHHQ�PDFURVWUXFWXUDO��SURSRVLWLRQDO�DQG�OLQJXLVWLF�YDULDEOHV�

5HVXOWV

,QWUD��DQG�LQWHU�UDWHU�UHOLDELOLW\�ZDV�EHWZHHQ�JRRG�DQG�H[FHOOHQW�IRU�PRVW�PHDVXUHV�RI�HDFK
GLVFRXUVH�WDVNV��,W�ZDV�SRRU�WR�PRGHUDWH�IRU�VRPH�PDLQ�FRQFHSWV�ZLWK�ORZHU�RFFXUHQFHV
VXFK�DV�DFFXUDWH�LQFRPSOHWH�

)RU�WKH�WUDQVFULSWLRQ�OHVV�PHDVXUHV�RI�WKH�FRPELQHG�WDVNV��0&V�\LHOGHG�DQ�,&&�RI����������
&,�>����������@��DQG�6SHDUPDQ�V���RI�������S����������ZKLOH�WKH�FRKHUHQFH�UHIHUHQFH�VFRUH
GHPRQVWUDWHG�H[FHOOHQW�UHOLDELOLW\��,&&� �����������&,�>����������@��6SHDUPDQ�V��� �������S
���������7KH�PLFURVWUXFWXUDO�YDULDEOHV�ZLWK�WKH�KLJKHVW�WHVW�UHWHVW�UHOLDELOLW\�ZHUH�WRWDO
ZRUGV��,&&� �����������&,�>����������@��6SHDUPDQ�V��� �������S���������DQG�&,8V��,&&� 
����������&,�>����������@��6SHDUPDQ�V��� �������S���������

)RU�WKH�&LQGHUHOOD�UHWHOO�WDVN��WHVW�UHWHVW�UHOLDELOLW\�ZDV�H[FHOOHQW�IRU�0&V��,&&� ����������
&,�>����������@��6SHDUPDQ�V��� �������S���������DQG�IRU�DEVHQW�0&V��,&&� �����������&,
>����������@��6SHDUPDQ�V��� �������S����������7KH�PLFURVWUXFWXUDO�PHDVXUHV�SUHVHQWLQJ�WKH
VWURQJHVW �WHVW�UHWHVW �UHOLDELOLW\ �ZHUH� �WRWDO �ZRUGV ��,&& � ������ ���� �&, �>����� �����@�
6SHDUPDQ�V��� �������S ��������� �ZRUGV�SHU�PLQXWH��,&&� �����������&,�>����������@�
6SHDUPDQ�V��� �������S���������DQG�&,8V��,&&� �����������&,�>����������@��6SHDUPDQ�V��� 
������S���������

)RU �WKH �:$%�5 �SLFWXUH �GHVFULSWLRQ� �WKH �FRKHUHQFH�UHIHUHQFH �VFRUHV �\LHOGHG �H[FHOOHQW
UHOLDELOLW\��,&&� �����������&,�>����������@��6SHDUPDQ�V��� �������S���������ZKHUHDV�78V
VKRZHG�JRRG�UHOLDELOLW\��,&&� �����������&,�>����������@��6SHDUPDQ�V��� �������S���������
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5HJDUGLQJ�FRQVWUXFW �YDOLGLW\� �FRKHUHQFH�UHIHUHQFH�VFRUHV �ZHUH�VWURQJO\ �FRUUHODWHG�ZLWK
PDLQ�FRQFHSW �VFRUHV �DFURVV �PRVW �WDVNV �DQG�WLPH�SRLQWV� �)RU �H[DPSOH� �DW �7LPH��� �WKH
FRUUHODWLRQ�EHWZHHQ�WKHVH�YDULDEOHV�UHDFKHG�6SHDUPDQ�V��� �������S���������S�DGMXVWHG��
������

'LVFXVVLRQ

7KLV�VWXG\�SURYLGHV�WKH�ILUVW�FRPSUHKHQVLYH�SV\FKRPHWULF�HYDOXDWLRQ�RI�WUDQVFULSWLRQ�OHVV
PDFURVWUXFWXUDO�DQG�SURSRVLWLRQDO�GLVFRXUVH�PHDVXUHV�LQ�/DXUHQWLDQ�)UHQFK��0&V��78V��DQG
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FRKHUHQFH�UHIHUHQFH�GHPRQVWUDWHG�JRRG�WR�H[FHOOHQW�LQWUD��DQG�LQWHU�UDWHU�UHOLDELOLW\�DFURVV
PRVW�WDVNV��VXSSRUWLQJ�WKHLU�IHDVLELOLW\�IRU�FOLQLFDO�DQG�UHVHDUFK�XVH�LQ�FKURQLF�DSKDVLD�

$PRQJ�WUDQVFULSWLRQ�OHVV�YDULDEOHV��FRKHUHQFH�UHIHUHQFH�VFRUHV��VKRZHG�H[FHOOHQW�UHOLDELOLW\
IRU�WKH�SLFWXUH�GHVFULSWLRQ�RI�WKH�:$%�5�DQG�WKH�QDUUDWLYH�VHTXHQFHV�IURP�$SKDVLD%DQN�
�DQG �VWURQJ �FRUUHODWLRQV �ZLWK �0&V� �7KLV �UHODWLRQVKLS �KLJKOLJKWV �KRZ �PDFURVWUXFWXUDO
GLVFRXUVH�RUJDQL]DWLRQ�LV�FORVHO\�WLHG�WR�OH[LFDO�DQG�SURSRVLWLRQDO�LQIRUPDWLYHQHVV��DOLJQLQJ
ZLWK�PXOWLOHYHO�GLVFRXUVH�PRGHOV��H�J���0DULQL�HW�DO����������DQG�DOVR�VXSSRUW�WKH�FRQVWUXFW
YDOLGLW\�RI�WKH�PHDVXUHV�XQGHU�WKH�/81$�IUDPHZRUN��'LSSHU�HW�DO��������

0LFURVWUXFWXUDO�YDULDEOHV�VXFK�DV�&,8V�DQG�WRWDO�ZRUGV�GHPRQVWUDWHG�H[FHOOHQW�WHVW�UHWHVW
UHOLDELOLW\��HVSHFLDOO\�IRU�WKH�:$%�5�DQG�&LQGHUHOOD�WDVNV��FRQVLVWHQW�ZLWK�SUHYLRXV�ILQGLQJV
�6WDUN�HW�DO����������$OWKRXJK�VRPH�YDULDELOLW\�ZDV�REVHUYHG�E\�WDVN�DQG�DSKDVLD�VHYHULW\�
RYHUDOO�UHOLDELOLW\�OHYHOV�VXSSRUW�WKHLU�XVH�LQ�ORQJLWXGLQDO�GHVLJQV�

7KH�XVH�RI�FRPELQHG�QDUUDWLYH�VHTXHQFHV��H�J���%URNHQ�:LQGRZ��5HIXVHG�8PEUHOOD��&DW
5HVFXH��DQG�WKH�&LQGHUHOOD�VWRU\�UHWHOO�\LHOGHG�UHOLDEOH�VFRUHV�IRU�ERWK�FRKHUHQFH�DQG�PDLQ
FRQFHSW�DQDO\VLV��7KHVH�WDVNV�RIIHU�IOH[LEOH�\HW�SV\FKRPHWULFDOO\�VRXQG�RSWLRQV�IRU�FDSWXULQJ
GLVFRXUVH�FKDQJH�RYHU�WLPH��,Q�FRQWUDVW��ZKLOH�WKH�:$%�5�SLFWXUH�GHVFULSWLRQ�OLPLWV�WKH
DSSOLFDWLRQ�RI�0&$��LW�SURYLGHV�HIILFLHQW�DQG�KLJKO\�UHOLDEOH�VFRUHV�FRKHUHQFH�UHIHUHQFH�
7KHPDWLF�8QLWV�DQG�&,8V�

7DNHQ �WRJHWKHU� �WKH �UHVXOWV �YDOLGDWH �WUDQVFULSWLRQ�OHVV �DSSURDFKHV �IRU �FDSWXULQJ �NH\
GLPHQVLRQV �RI �GLVFRXUVH �LQ �DSKDVLD� �7KH �GHYHORSPHQW �RI �FXOWXUDOO\ �DGDSWHG �GLVFRXUVH
SV\FKRPHWULF�GDWD�IXUWKHU�VXSSRUW�WKHLU�LQWHJUDWLRQ�LQWR�FOLQLFDO�ZRUNIORZV�DV�WKHVH�WKUHH
SURWRFROV �DUH �TXLFNO\ �DGPLQLVWHUHG� �2YHUDOO� �WKLV �ZRUN �HQKDQFHV �WKH �DFFHVVLELOLW\ �DQG
SV\FKRPHWULF�ULJRU�RI�GLVFRXUVH�DVVHVVPHQW�WRROV�IRU�)UHQFK�VSHDNLQJ�3:$�DQG�HQDEOHV
PRUH�FRQVLVWHQW�WUDFNLQJ�RI�UHFRYHU\�DQG�WUHDWPHQW�RXWFRPHV�
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'LSSHU� �/�� � �HW �DO� �������� �&UHDWLQJ �D �7KHRUHWLFDO �)UDPHZRUN �WR �8QGHUSLQ �'LVFRXUVH
$VVHVVPHQW �DQG � ,QWHUYHQW LRQ � LQ �$SKDVLD � �%UDLQ �6FLHQFHV � ��� ��� � �����
KWWSV���GRL�RUJ���������EUDLQVFL��������
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LQ�WKH�'LVFRXUVH�RI�1RQ�EUDLQ�GDPDJHG�DQG�$SKDVLF�6SHDNHUV��
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