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:LWK�WKH�DGYHQW�RI�WKH�VR�FDOOHG�&29,'����SDQGHPLF��ZH�KDYH�VHHQ�D
QXPEHU�RI�PHGLFDO�SUDFWLFHV�WKDW�KDYH�OLWWOH�RU�QR�VFLHQWLILF�VXSSRUW�DV
UHJDUGV�UHGXFLQJ�WKH�VSUHDG�RI�WKLV�LQIHFWLRQ��2QH�RI�WKHVH�PHDVXUHV�LV
WKH�ZHDULQJ�RI�IDFLDO�PDVNV��HLWKHU�D�VXUJLFDO�W\SH�PDVN��EDQGDQD�RU�1��
UHVSLUDWRU�PDVN��:KHQ�WKLV�SDQGHPLF�EHJDQ�DQG�ZH�NQHZ�OLWWOH�DERXW�WKH



YLUXV�LWVHOI�RU�LWV�HSLGHPLRORJLF�EHKDYLRU��LW�ZDV�DVVXPHG�WKDW�LW�ZRXOG
EHKDYH��LQ�WHUPV�RI�VSUHDG�DPRQJ�FRPPXQLWLHV��OLNH�RWKHU�UHVSLUDWRU\
YLUXVHV��/LWWOH�KDV�SUHVHQWHG�LWVHOI�DIWHU�LQWHQVH�VWXG\�RI�WKLV�YLUXV�DQG�LWV
EHKDYLRU�WR�FKDQJH�WKLV�SHUFHSWLRQ�

7KLV�LV�VRPHZKDW�RI�DQ�XQXVXDO�YLUXV�LQ�WKDW�IRU�WKH�YDVW�PDMRULW\�RI
SHRSOH �LQIHFWHG �E\ �WKH �YLUXV� �RQH �H[SHULHQFHV �HLWKHU �QR �LOOQHVV
�DV\PSWRPDWLF� �RU �YHU\ �OLWWOH �VLFNQHVV� �2QO\ �D �YHU\ �VPDOO �QXPEHU �RI
SHRSOH �DUH �DW �ULVN �RI �D �SRWHQWLDOO\ �VHULRXV �RXWFRPH �IURP �WKH
LQIHFWLRQcPDLQO\�WKRVH�ZLWK�XQGHUO\LQJ�VHULRXV�PHGLFDO�FRQGLWLRQV�LQ
FRQMXQFWLRQ �ZLWK �DGYDQFHG �DJH �DQG �IUDLOW\� �WKRVH �ZLWK �LPPXQH
FRPSURPLVLQJ�FRQGLWLRQV�DQG�QXUVLQJ�KRPH�SDWLHQWV�QHDU�WKH�HQG�RI
WKHLU�OLYHV��7KHUH�LV�JURZLQJ�HYLGHQFH�WKDW�WKH�WUHDWPHQW�SURWRFRO�LVVXHG
WR�WUHDWLQJ�GRFWRUV�E\�WKH�&HQWHU�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ
�&'&���PDLQO\�LQWXEDWLRQ�DQG�XVH�RI�D�YHQWLODWRU��UHVSLUDWRU���PD\�KDYH
FRQWULEXWHG �VLJQLILFDQWO\ �WR �WKH �KLJK �GHDWK �UDWH �LQ �WKHVH �VHOHFW
LQGLYLGXDOV�

%\�ZHDULQJ�D�PDVN��WKH�H[KDOHG�YLUXVHV�ZLOO�QRW�EH�DEOH�WR�HVFDSH�DQG
ZLOO�FRQFHQWUDWH�LQ�WKH�QDVDO�SDVVDJHV��HQWHU�WKH�ROIDFWRU\�QHUYHV�DQG
WUDYHO�LQWR�WKH�EUDLQ�

5XVVHOO�%OD\ORFN��0'

$V�IRU�WKH�VFLHQWLILF�VXSSRUW�IRU�WKH�XVH�RI�IDFH�PDVN��D�UHFHQW�FDUHIXO
H[DPLQDWLRQ �RI �WKH �OLWHUDWXUH� �LQ �ZKLFK����RI �WKH �EHVW �VWXGLHV �ZHUH
DQDO\]HG��FRQFOXGHG�WKDW��d�1RQH�RI�WKH�VWXGLHV�HVWDEOLVKHG�D�FRQFOXVLYH
UHODWLRQVKLS �EHWZHHQ �PDVN�UHVSLUDWRU �XVH �DQG �SURWHFWLRQ �DJDLQVW

LQIOXHQ]D�LQIHFWLRQ�e� � � �.HHS�LQ �PLQG� �QR �VWXGLHV �KDYH�EHHQ�GRQH�WR
GHPRQVWUDWH�WKDW�HLWKHU�D�FORWK�PDVN�RU�WKH�1���PDVN�KDV�DQ\�HIIHFW�RQ
WUDQVPLVVLRQ�RI�WKH�&29,'����YLUXV��$Q\�UHFRPPHQGDWLRQV��WKHUHIRUH�
KDYH�WR�EH�EDVHG�RQ�VWXGLHV�RI�LQIOXHQ]D�YLUXV�WUDQVPLVVLRQ��$QG��DV�\RX
KDYH �VHHQ� �WKHUH �LV �QR �FRQFOXVLYH �HYLGHQFH �RI �WKHLU �HIILFLHQF\ �LQ



FRQWUROOLQJ�IOX�YLUXV�WUDQVPLVVLRQ�

,W �LV �DOVR �LQVWUXFWLYH �WR �NQRZ�WKDW �XQWLO �UHFHQWO\� �WKH �&'&�GLG �QRW
UHFRPPHQG�ZHDULQJ�D �IDFH �PDVN�RU �FRYHULQJ�RI �DQ\ �NLQG� �XQOHVV �D
SHUVRQ�ZDV�NQRZQ�WR�EH�LQIHFWHG��WKDW�LV��XQWLO�UHFHQWO\��1RQ�LQIHFWHG
SHRSOH�QHHG�QRW�ZHDU�D�PDVN��:KHQ�D�SHUVRQ�KDV�7%�ZH�KDYH�WKHP�ZHDU
D�PDVN��QRW�WKH�HQWLUH�FRPPXQLW\�RI�QRQ�LQIHFWHG��7KH�UHFRPPHQGDWLRQV
E\�WKH�&'&�DQG�WKH�:+2�DUH�QRW�EDVHG�RQ�DQ\�VWXGLHV�RI�WKLV�YLUXV�DQG
KDYH�QHYHU�EHHQ�XVHG�WR�FRQWDLQ�DQ\�RWKHU�YLUXV�SDQGHPLF�RU�HSLGHPLF
LQ�KLVWRU\�

1RZ �WKDW �ZH �KDYH �HVWDEOLVKHG �WKDW �WKHUH �LV �QR �VFLHQWLILF �HYLGHQFH
QHFHVVLWDWLQJ �WKH �ZHDULQJ �RI �D �IDFH �PDVN �IRU �SUHYHQWLRQ� �DUH �WKHUH
GDQJHUV�WR�ZHDULQJ�D�IDFH�PDVN��HVSHFLDOO\�IRU�ORQJ�SHULRGV"�6HYHUDO
VWXGLHV�KDYH�LQGHHG�IRXQG�VLJQLILFDQW �SUREOHPV�ZLWK�ZHDULQJ�VXFK�D
PDVN��7KLV�FDQ�YDU\�IURP�KHDGDFKHV��WR�LQFUHDVHG�DLUZD\�UHVLVWDQFH�
FDUERQ�GLR[LGH�DFFXPXODWLRQ� �WR�K\SR[LD� �DOO �WKH�ZD\�WR�VHULRXV�OLIH�
WKUHDWHQLQJ�FRPSOLFDWLRQV�

7KHUH�LV�D�GLIIHUHQFH�EHWZHHQ�WKH�1���UHVSLUDWRU�PDVN�DQG�WKH�VXUJLFDO
PDVN��FORWK�RU�SDSHU�PDVN��LQ�WHUPV�RI�VLGH�HIIHFWV��7KH�1���PDVN�

ZKLFK�ILOWHUV�RXW�����RI�SDUWLFOHV�ZLWK�D�PHGLDQ�GLDPHWHU�!����bP���
EHFDXVH�LW�LPSDLUV�UHVSLUDWRU\�H[FKDQJH��EUHDWKLQJ��WR�D�JUHDWHU�GHJUHH
WKDQ�D�VRIW�PDVN��DQG�LV�PRUH�RIWHQ�DVVRFLDWHG�ZLWK�KHDGDFKHV��,Q�RQH
VXFK�VWXG\��UHVHDUFKHUV�VXUYH\HG�����KHDOWKFDUH�ZRUNHUV�����PDOHV�DQG
����IHPDOHV��DVNLQJ�DERXW�SUHVHQFH�RI�KHDGDFKHV�ZLWK�1���PDVN�XVH�
GXUDWLRQ�RI�WKH�KHDGDFKHV��W\SH�RI�KHDGDFKHV�DQG�LI �WKH�SHUVRQ�KDG

SUHH[LVWLQJ�KHDGDFKHV��

+RZ�LV�&RURQDYLUXV�*HWWLQJ�,QWR�WKH�%UDLQ"



9DFFLQH�5HDFWLRQ

7KH\�IRXQG�WKDW�DERXW�D�WKLUG�RI�WKH�ZRUNHUV�GHYHORSHG�KHDGDFKHV�ZLWK
XVH�RI�WKH�PDVN��PRVW�KDG�SUHH[LVWLQJ�KHDGDFKHV�WKDW�ZHUH�ZRUVHQHG�E\
WKH�PDVN�ZHDULQJ��DQG�����UHTXLUHG�SDLQ�PHGLFDWLRQV�IRU�UHOLHI��$V�WR
WKH�FDXVH�RI�WKH�KHDGDFKHV��ZKLOH�VWUDSV�DQG�SUHVVXUH�IURP�WKH�PDVN
FRXOG �EH �FDXVDWLYH� �WKH �EXON �RI �WKH �HYLGHQFH �SRLQWV �WRZDUG �K\SR[LD
DQG�RU �K\SHUFDSQLD �DV �WKH �FDXVH� �7KDW �LV� �D �UHGXFWLRQ �LQ �EORRG
R[\JHQDWLRQ��K\SR[LD��RU�DQ�HOHYDWLRQ�LQ�EORRG�&����K\SHUFDSQLD���,W�LV
NQRZQ �WKDW �WKH �1�� �PDVN� �LI �ZRUQ �IRU �KRXUV� �FDQ �UHGXFH �EORRG
R[\JHQDWLRQ�DV�PXFK�DV������ZKLFK�FDQ�OHDG�WR�D�ORVV�RI�FRQVFLRXVQHVV�
DV �KDSSHQHG �WR �WKH �KDSOHVV �IHOORZ �GULYLQJ �DURXQG �DORQH �LQ �KLV �FDU
ZHDULQJ�DQ�1���PDVN��FDXVLQJ�KLP�WR�SDVV�RXW��DQG�WR�FUDVK�KLV�FDU�DQG
VXVWDLQ �LQMXULHV� �, �DP �VXUH �WKDW �ZH �KDYH �VHYHUDO �FDVHV �RI �HOGHUO\
LQGLYLGXDOV�RU�DQ\�SHUVRQ�ZLWK�SRRU�OXQJ�IXQFWLRQ�SDVVLQJ�RXW��KLWWLQJ
WKHLU�KHDG��7KLV��RI�FRXUVH��FDQ�OHDG�WR�GHDWK�

$�PRUH�UHFHQW�VWXG\�LQYROYLQJ�����KHDOWKFDUH�ZRUNHUV�DJHG����WR���
\HDUV�RI�DJH�IRXQG�WKDW�����GHYHORSHG�KHDGDFKHV�IURP�ZHDULQJ�D�IDFH

PDVN�����6RPH�KDG�SUH�H[LVWLQJ�KHDGDFKHV�WKDW�ZHUH�SUHFLSLWDWHG�E\�WKH
PDVNV��$OO�IHOW�OLNH�WKH�KHDGDFKHV�DIIHFWHG�WKHLU�ZRUN�SHUIRUPDQFH�

8QIRUWXQDWHO\��QR�RQH�LV�WHOOLQJ�WKH�IUDLO �HOGHUO\�DQG�WKRVH�ZLWK�OXQJ
GLVHDVHV� �VXFK�DV�&23'��HPSK\VHPD�RU�SXOPRQDU\�ILEURVLV� �RI �WKHVH
GDQJHUV�ZKHQ�ZHDULQJ�D�IDFLDO�PDVN�RI�DQ\�NLQGcZKLFK�FDQ�FDXVH�D
VHYHUH �ZRUVHQLQJ �RI �OXQJ �IXQFWLRQ� �7KLV �DOVR �LQFOXGHV �OXQJ �FDQFHU
SDWLHQWV�DQG�SHRSOH�KDYLQJ�KDG�OXQJ�VXUJHU\� �HVSHFLDOO\ �ZLWK�SDUWLDO
UHVHFWLRQ�RU�HYHQ�WKH�UHPRYDO�RI�D�ZKROH�OXQJ�

:KLOH�PRVW�DJUHH�WKDW�WKH�1���PDVN�FDQ�FDXVH�VLJQLILFDQW�K\SR[LD�DQG
K\SHUFDSQLD� �DQRWKHU �VWXG\ �RI �VXUJLFDO �PDVNV �IRXQG �VLJQLILFDQW
UHGXFWLRQV�LQ�EORRG�R[\JHQ�DV�ZHOO��,Q�WKLV�VWXG\��UHVHDUFKHUV�H[DPLQHG



WKH �EORRG �R[\JHQ �OHYHOV �LQ ��� �VXUJHRQV �XVLQJ �DQ �R[LPHWHU� �7KH\
PHDVXUHG�EORRG�R[\JHQDWLRQ�EHIRUH�VXUJHU\�DV�ZHOO�DV�DW�WKH�HQG�RI

VXUJHULHV�� �7KH �UHVHDUFKHUV �IRXQG �WKDW �WKH �PDVN �UHGXFHG �WKH �EORRG

R[\JHQ�OHYHOV��SD����VLJQLILFDQWO\��7KH�ORQJHU�WKH�GXUDWLRQ�RI�ZHDULQJ�WKH
PDVN��WKH�JUHDWHU�WKH�IDOO�LQ�EORRG�R[\JHQ�OHYHOV�

7KH�LPSRUWDQFH�RI�WKHVH�ILQGLQJV�LV�WKDW�D�GURS�LQ�R[\JHQ�OHYHOV��K\SR[LD�
LV�DVVRFLDWHG�ZLWK�DQ�LPSDLUPHQW�LQ�LPPXQLW\��6WXGLHV�KDYH�VKRZQ�WKDW
K\SR[LD�FDQ�LQKLELW�WKH�W\SH�RI�PDLQ�LPPXQH�FHOOV�XVHG�WR�ILJKW�YLUDO
LQIHFWLRQV �FDOOHG �WKH �&'�� �7�O\PSKRF\WH� �7KLV �RFFXUV �EHFDXVH �WKH
K\SR[LD �LQFUHDVHV �WKH �OHYHO �RI �D �FRPSRXQG�FDOOHG �K\SR[LD �LQGXFLEOH
IDFWRU����+,)�����ZKLFK�LQKLELWV�7�O\PSKRF\WHV�DQG�VWLPXODWHV�D�SRZHUIXO
LPPXQH �LQKLELWRU �FHOO �FDOOHG �WKH �7UHJV� �� �7KLV �VHWV �WKH �VWDJH �IRU
FRQWUDFWLQJ �DQ\ �LQIHFWLRQ� �LQFOXGLQJ �&29,'��� �DQG �PDNLQJ �WKH
FRQVHTXHQFHV�RI�WKDW�LQIHFWLRQ�PXFK�JUDYHU��,Q�HVVHQFH��\RXU�PDVN�PD\
YHU\�ZHOO�SXW�\RX�DW�DQ�LQFUHDVHG�ULVN�RI�LQIHFWLRQV�DQG�LI�VR��KDYLQJ�D

PXFK�ZRUVH�RXWFRPH������

3HRSOH�ZLWK�FDQFHU��HVSHFLDOO\�LI �WKH�FDQFHU�KDV�VSUHDG��ZLOO �EH�DW�D
IXUWKHU �ULVN �IURP�SURORQJHG�K\SR[LD �DV �WKH �FDQFHU �JURZV �EHVW �LQ �D
PLFURHQYLURQPHQW �WKDW �LV �ORZ�LQ �R[\JHQ� �/RZ�R[\JHQ�DOVR �SURPRWHV
LQIODPPDWLRQ�ZKLFK�FDQ�SURPRWH�WKH�JURZWK��LQYDVLRQ�DQG�VSUHDG�RI

FDQFHUV���� � �5HSHDWHG �HSLVRGHV �RI �K\SR[LD �KDV �EHHQ �SURSRVHG �DV �D
VLJQLILFDQW �IDFWRU �LQ �DWKHURVFOHURVLV �DQG �KHQFH �LQFUHDVHV �DOO

FDUGLRYDVFXODU��KHDUW�DWWDFNV��DQG�FHUHEURYDVFXODU��VWURNHV��GLVHDVHV���

7KHUH �LV �DQRWKHU �GDQJHU �WR �ZHDULQJ �WKHVH �PDVNV �RQ �D �GDLO\ �EDVLV�
HVSHFLDOO\�LI�ZRUQ�IRU�VHYHUDO�KRXUV��:KHQ�D�SHUVRQ�LV�LQIHFWHG�ZLWK�D
UHVSLUDWRU\�YLUXV��WKH\�ZLOO�H[SHO�VRPH�RI�WKH�YLUXV�ZLWK�HDFK�EUHDWK��,I
WKH\�DUH�ZHDULQJ�D�PDVN��HVSHFLDOO\�DQ�1���PDVN�RU�RWKHU�WLJKWO\�ILWWLQJ
PDVN� �WKH\ �ZLOO �EH �FRQVWDQWO\ �UHEUHDWKLQJ �WKH �YLUXVHV� �UDLVLQJ �WKH
FRQFHQWUDWLRQ�RI�WKH�YLUXV�LQ�WKH�OXQJV�DQG�WKH�QDVDO�SDVVDJHV��:H�NQRZ



WKDW�SHRSOH�ZKR�KDYH�WKH�ZRUVW�UHDFWLRQV�WR�WKH�FRURQDYLUXV�KDYH�WKH
KLJKHVW�FRQFHQWUDWLRQV�RI�WKH�YLUXV�HDUO\�RQ��$QG�WKLV�OHDGV�WR�WKH�GHDGO\
F\WRNLQH�VWRUP�LQ�D�VHOHFWHG�QXPEHU�

,W�JHWV�HYHQ�PRUH�IULJKWHQLQJ��1HZHU�HYLGHQFH�VXJJHVWV�WKDW�LQ�VRPH

FDVHV�WKH�YLUXV�FDQ�HQWHU�WKH�EUDLQ�������,Q�PRVW�LQVWDQFHV�LW�HQWHUV�WKH
EUDLQ �E\ �ZD\ �RI �WKH �ROIDFWRU\ �QHUYHV ��VPHOO �QHUYHV�� �ZKLFK �FRQQHFW
GLUHFWO\ �ZLWK�WKH�DUHD�RI �WKH�EUDLQ�GHDOLQJ�ZLWK�UHFHQW�PHPRU\�DQG
PHPRU\�FRQVROLGDWLRQ��%\�ZHDULQJ�D�PDVN��WKH�H[KDOHG�YLUXVHV�ZLOO�QRW
EH�DEOH�WR�HVFDSH�DQG�ZLOO�FRQFHQWUDWH�LQ�WKH�QDVDO�SDVVDJHV��HQWHU�WKH

ROIDFWRU\�QHUYHV�DQG�WUDYHO�LQWR�WKH�EUDLQ���

,W �LV�HYLGHQW�IURP�WKLV�UHYLHZ�WKDW�WKHUH�LV�LQVXIILFLHQW�HYLGHQFH�WKDW
ZHDULQJ�D�PDVN�RI�DQ\�NLQG�FDQ�KDYH�D�VLJQLILFDQW�LPSDFW�LQ�SUHYHQWLQJ
WKH�VSUHDG�RI�WKLV�YLUXV��7KH�IDFW�WKDW�WKLV�YLUXV�LV�D�UHODWLYHO\�EHQLJQ
LQIHFWLRQ�IRU�WKH�YDVW�PDMRULW\�RI�WKH�SRSXODWLRQ�DQG�WKDW�PRVW�RI�WKH�DW�
ULVN�JURXS�DOVR�VXUYLYH��IURP�DQ�LQIHFWLRXV�GLVHDVH�DQG�HSLGHPLRORJLFDO
VWDQGSRLQW��E\�OHWWLQJ�WKH�YLUXV�VSUHDG�WKURXJK�WKH�KHDOWKLHU�SRSXODWLRQ
ZH�ZLOO�UHDFK�D�KHUG�LPPXQLW\�OHYHO�UDWKHU�TXLFNO\�WKDW�ZLOO�HQG�WKLV
SDQGHPLF�TXLFNO\�DQG�SUHYHQW�D�UHWXUQ�QH[W�ZLQWHU��'XULQJ�WKLV�WLPH��ZH
QHHG�WR�SURWHFW�WKH�DW�ULVN�SRSXODWLRQ�E\�DYRLGLQJ�FORVH�FRQWDFW��ERRVWLQJ
WKHLU �LPPXQLW\ �ZLWK �FRPSRXQGV�WKDW �ERRVW �FHOOXODU �LPPXQLW\ �DQG�LQ
JHQHUDO��FDUH�IRU�WKHP�

2QH�VKRXOG�QRW�DWWDFN�DQG�LQVXOW�WKRVH�ZKR�KDYH�FKRVHQ�QRW�WR�ZHDU�D
PDVN��DV�WKHVH�VWXGLHV�VXJJHVW�WKDW�LV�WKH�ZLVH�FKRLFH�WR�PDNH�

5HIHUHQFHV

ELQ�5H]D�)�HW�DO��7KH�XVH�RI�PDVN�DQG�UHVSLUDWRUV�WR�SUHYHQW��
WUDQVPLVVLRQ�RI�LQIOXHQ]D��$�V\VWHPDWLF�UHYLHZ�RI�WKH�VFLHQWLILF
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'U� �5XVVHOO �%OD\ORFN� �DXWKRU �RI �7KH �%OD\ORFN �:HOOQHVV
5HSRUW �QHZVOHWWHU� �LV �D �QDWLRQDOO\ �UHFRJQL]HG �ERDUG�FHUWLILHG
QHXURVXUJHRQ��KHDOWK�SUDFWLWLRQHU��DXWKRU��DQG�OHFWXUHU��+H�DWWHQGHG�WKH
/RXLVLDQD �6WDWH �8QLYHUVLW\ �6FKRRO �RI �0HGLFLQH �DQG �FRPSOHWHG �KLV
LQWHUQVKLS�DQG�QHXURORJLFDO�UHVLGHQF\�DW�WKH�0HGLFDO�8QLYHUVLW\�RI�6RXWK
&DUROLQD��)RU����\HDUV��SUDFWLFHG�QHXURVXUJHU\�LQ�DGGLWLRQ�WR�KDYLQJ�D
QXWULWLRQDO�SUDFWLFH��+H�UHFHQWO\�UHWLUHG�IURP�KLV�QHXURVXUJLFDO�GXWLHV�WR
GHYRWH �KLV �IXOO �DWWHQWLRQ �WR �QXWULWLRQDO �UHVHDUFK� �'U� �%OD\ORFN �KDV
DXWKRUHG �IRXU �ERRNV� �([FLWRWR[LQV� �7KH �7DVWH �7KDW �.LOOV� �+HDOWK �DQG
1XWULWLRQ�6HFUHWV�7KDW�&DQ�6DYH�<RXU�/LIH��1DWXUDO�6WUDWHJLHV�IRU�&DQFHU
3DWLHQWV��DQG�KLV�PRVW�UHFHQW�ZRUN��&HOOXODU�DQG�0ROHFXODU�%LRORJ\�RI
$XWLVP�6SHFWUXP�'LVRUGHUV�


