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0DQ\� VWXGLHV� KDYH� EHHQ� PDGH� RQ� WKH�
UHODW LRQVKLS� EHWZHHQ� 667� �VHD� VXUIDFH�
WHPSHUDWXUH�� DQG� FKORURSK\OO�� IRU� LQVWDQFH� E\�
>�������@�

7KH� XSZHOOLQJ� HYHQW�� GXH� WR� WKH� LQWHUIDFH�
EHWZHHQ� FROG� DQG� ZDUP� ZDWHU� PDVVHV� EULQJV�
QXWULHQWV�XS�IURP�GHHS�ZDWHUV�ZKLFK�LV�DWWUDFWLYH�
WR�SODQNWRQ�DQG�WKHUHIRUH�LW�LV�SRVVLEOH�WR�GHWHFW�
OLNHO\� DUHDV� IRU� SODQNWRQ� FRQFHQWUDWLRQ� E\�
PRQLWRULQJ�WKH�VHD�WHPSHUDWXUH�>�@�
1RUPDOO\�WKH�FDUERQ�GLR[LGH�LQ�WKH�DWPRVSKHUH�LV�
LQ�EDODQFH�ZLWK�WKH�FDUERQ�GLR[LGH�LQ�WKH�RFHDQ��
'XULQJ� SKRWRV\QWKHVLV� SK\WRSODQNWRQ� UHPRYH�
FDUERQ�GLR[LGH�IURP�VHDZDWHU�DQG�UHOHDVH�R[\JHQ�
DV�D�E\�SURGXFW��7KLV�DOORZV�WKH�RFHDQV�WR�DEVRUE�
DGGLWLRQDO�FDUERQ�GLR[LGH�IURP�WKH�DWPRVSKHUH��,I�
IHZHU�SK\WRSODQNWRQ�H[LVWHG��DWPRVSKHULF�FDUERQ�
GLR[LGH�ZRXOG�LQFUHDVH��3K\WRSODQNWRQ�DOVR�DIIHFW�
F D UERQ � G LR[ LGH � O HYH O V � ZKHQ � WKH\ � G L H ��
3K\WRSODQNWRQ��OLNH�SODQWV�RQ�ODQG��DUH�FRPSRVHG�
RI� VXEVWDQFHV� WKDW� FRQWDLQ� FDUERQ�� 'HDG�

SK\WRSODQNWRQ�FDQ�VLQN�WR�WKH�RFHDQ�ÀRRU��2WKHU�
PDWHULDO�VLQNLQJ�WR�RFHDQ�ERWWRP�VRRQ�FRYHUV�WKH�
SK\WRSODQNWRQ���,Q�WKLV�ZD\��WKH�RFHDQ�DFW�DV�D�VLQN��
D� SODFH� WR� GLVSRVH� RI� JOREDO� FDUERQ�� ZKLFK�
RWKHUZLVH�ZRXOG�DFFXPXODWH�LQ�WKH�DWPRVSKHUH�DV�
FDUERQ�GLR[LGH��2WKHU� JOREDO� VLQNV� LQFOXGH� ODQG�
YHJHWDWLRQ�DQG�VRLO��+RZHYHU�WKH�FDUERQ�VLQNV�DUH�
IUHTXHQWO\� UHWXUQHG� WR� WKH�DWPRVSKHUH�DV�FDUERQ�
G LR[ LGH � E\ � EXUQ LQJ � R U � GHFRPSRV L W LRQ ��
'HIRUHVWDWLRQ�FRQWULEXWHV�WR�WKH�DFFXPXODWLRQ�RI�
FDUERQ�GLR[LGH�LQ�WKH�DWPRVSKHUH�E\�UHGXFLQJ�WKH�
UHPRYDO�RI�FDUERQ�GLR[LGH��&DUERQ�GLR[LGH�DFWV�DV�
D�
JUHHQKRXVH
�JDV�LQ�WKH�DWPRVSKHUH��DQG�WKHUHIRUH�
DQ�LQFUHDVH�LQ�LWV�FRQFHQWUDWLRQ�PD\�FRQWULEXWH�WR�
JOREDO�ZDUPLQJ��7KH�LQFUHDVH�RI�FDUERQ�GLR[LGH�
PHDQV�OHVV�ORQJ�ZDYHOHQJWK�HQHUJ\�HPLWWHG�IURP�
WKH�(DUWK�FDQ�HVFDSH�WR�VSDFH���7KLV�ZRXOG�OHDG�WR�D�
JUDGXDO�ZDUPLQJ�RI�WKH�(DUWK��EXW�WKHUH�DUH�RWKHU�
IDFWRUV�WKDW�FRXOG�FRXQWHUDFW�WKLV�ZDUPLQJ�HIIHFW��
7KLV�ZRXOG�OHDG�WR�D�JUDGXDO�ZDUPLQJ�RI�WKH�(DUWK��
EXW� WKHUH� DUH�RWKHU� IDFWRUV� WKDW� FRXOG� FRXQWHUDFW�
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$V�DQ�HQFORVHG�VHD��WKH�%ODFN�6HD�KDV�FRXQWOHVV�HFRQRPLF�DFWLYLWLHV��PDLQO\�WDQNHU�WUDI¿F�DQG�¿VKHULHV��DQG�UHFUHDWLRQDO�
DFWLYLWLHV��ZLWK�WKH�FRQVHTXHQFH�RI�EHLQJ�WKUHDWHQHG�E\�GUDPDWLF�GDQJHUV�DQG�SROOXWLRQ��2SWLFDO�UHPRWH�VHQVLQJ�FDQ�
SURYLGH�D�QRYHO�ORRN�DW�SK\VLFDO�SURFHVVHV�DQG�WKHQ�GULYLQJ�PHFKDQLVPV��,W�LV�ZRUWKZKLOH�WR�NQRZ�KRZ�WKH�WHPSHUDWXUH�
DQG�RWKHU�PDULQH�SDUDPHWHUV�FKDQJH�RQ�VHDVRQDO�DQG�ORQJ�WHUP�VFDOHV��
,Q�WKH�SDSHU�&=&6��&RDVWDO�=RQH�&RORU�6FDQQHU��DQG�$9+55��$GYDQFHG�9HU\�+LJK�5HVROXWLRQ�5DGLRPHWHU��VDWHOOLWH�
ZHUH�XVHG�WR�VWXG\�WKH�UHODWLRQVKLS�EHWZHHQ�SKRWRV\QWKHVLV�DQG�667�VLQFH�SK\WRSODQNWRQ�IRUPV�WKH�YHU\�ORZHVW�FOHPHQW�
LQ�WKH�PDULQH�HFRV\VWHP���6DWHOOLWH�GHULYHG�GDWD�FRXOG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DPRXQW�RI�VHD�OLIH�SUHVHQW�LQ�DQ\�JLYHQ�
DUHD� WKURXJKRXW� WKH�ZRUOG��7KH� LQIRUPDWLRQ� FRXOG� DOVR� EH� XVHIXO� LQ� FRQQHFWLRQ�ZLWK� VWXGLHV� RI� JOREDO� FKDQJHV�P�
WHPSHUDWXUH�DQG�ZKDW�HIIHFW�WKH\�FRXOG�KDYH�RQ�WKH�WRWDO�DEXQGDQFH�RI�PDULQH�OLIH�
3UHVHQW�ZRUN�ZKLFK�XVHG�&'�520�VHW�IURP�1$6$�GLG�QRW�IRXQG�HYLGHQFH�RI�FRUUHODWLRQ�EHWZHHQ�FKORURSK\OO�SLJPHQW�
FRQFHQWUDWLRQ�DQG�667�RI�WKH�%ODFN�6HD�ZLWK��������FHUWDLQW\��WKUHH�FKDQQHO�DOJRULWKP�RU�WKH�XVH�RI�ÀXRUHVFHQFH�RU�
FKORURSK\OO�DEVRUSWLRQ�SHDN�LQ�WKH�UHG�VXJJHVWHG�IRU�IXWXUH�ZRUN�
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>�@� +RRG��5��$EERW��0�5��+X\HU��$��.RUVR��3�0����������
6XUIDFH�SDWWHUQV�LQ�WHPSHUDWXUH��ÀRZ��SK\WRSODQNWRQ�
ELRPDVV�� DQG� VSHFLHV� FRPSRVLWLRQ� LQ� WKH� FRDVWDO�
WUDQVLWLRQ�]RQH�RII�QRUWKHUQ�&DOLIRUQLD�� �-RXUQDO�RI�
*HRSKVLFDO�5HVHDUFK���������������������������

>�@� 5RELQVRQ�&��/H%��:LOOLDPV�3-����������7HPSHUDWXUH�
DQG� $QWDUFWLF� 3ODQNWRQ� FRPPXQLW\� UHVSLUDWLRQ��
-RXUQDO�RI�3ODQNWRQ�5HVHDUFK�������������±�����

>�@� 1\NMDHU�/��9DQ�&DPS�/����������5HPRWH�6HQVLQJ�RI�
WKH�1RUWKZHVW�$IULFDQ�XSZHOOLQJ�DUHD��$QDO\VLV�DQG�
LQWHUSUHWDWLRQ�RI�VLPXOWDQHRXV�SDLUV�RI�*$&�GHULYHG�
VHD� VXUIDFH� WHPSHUDWXUH� DQG� &=&6� GHULYHG�
FKORURSK\OO�OLNH� SLJPHQW� FRQFHQWUDWLRQ� LPDJHV��
)LQDO�UHSRUW��YRO�������8QLPDU�6FLHQFHV�$S6���XQGHU�
-5&�FRQWUDFW�1"�����������HG�,63�'.��,Q�,QVWLWXWH�
IRU�5HPRWH�6HQVLQJ�$SSOLFDWLRQV�-5&�DQQXDO�UHSRUW�

>�@� $FNOHVRQ�� 6�� %DOFK��:�0��+ROOLJDQ�� 3�0�� ��������
:KLWH�:DWHUV�RI�WKH�*XOI�RI�0DLQH��2FHDQRJUDSK\��
�����������

>�@� 7KRPDV� 0�+�%�� �������� &RDVWDO� DQG� 0DULQH�
$SSOLFDWLRQV�RI�5HPRWH�6HQVLQJ��,Q��$��3��&��HGLWRU��
3XEOLVKHG�E\�WKH�5HPRWH�6HQVLQJ�6RFLHW\����S�

>�@� %DUDOH�9��6FKOLWWHQKDUGW�3����������5HPRWH�6HQVLQJ�
)URP�5HVHDUFK� WR�2SHUDWLRQDO�$SSOLFDWLRQV� LQ� WKH�
1HZ� (XURSH�� ,Q�� 9DXJKDQ� 5�� HGLWRU�� 6SULQJHU�
+XQJDULFD�� 3URFHHGLQJV� RI� WKH� ��WK� ($56H/�
6\PSRVLXP��'XQGHH��6FRWODQG��8�.������-XQH�,�-XO\��
����´�� (GLWHG� E\� 5�� $�� 9$8*+$1�� �6SULQJHU�
+XQJDULFD��%XGDSHVW�DQG�($56H/��3DULV��($56H/��
���S��

>�@� %DUDOH��9��0XUUD\��&�1���������7KH�VXUIDFH�FRORXU�
¿HOG�RI�HQFORVHG�PDULQH�EDVLQV��3LJPHQW�SDWWHUQV�RI�
WKH�%ODFN�6HD��5HPRWH�6HQVLQJ�5HYLHZV��������

>�@� 7UDQ��$�9��6LPLWK��(��+\RQ��-��(YDQV��5��%URZQ��2��
��������)HOGPDQ�*��6DWHOOLWH�'HULYHG�0XOWLFKDQQHO�
6HD� 6XUIDFH� 7HPSHUDWXUH� DQG� 3K\WRSODQNWRQ�
3LJPHQW� &RQFHQWUDWLRQ� 'DWD�� $� &'�520� 6HW�
&RQWDLQLQJ� 0RQWKO\� 0HDQ� 'LVWULEXWLRQV� IRU� WKH�
*OREDO�2FHDQV��,Q��/DERUDWRU\�-3��HGLWRU��3DVDGHQD��
&$��

>�@� /D�9LROHWWH��3�(����������0RQLWRULQJ�WKH�&RDVWDO�DQG�
0DULQH�(QYLURQPHQWDO�ZLWK�6DWHOOLWH�'DWD��6LVWHPD�
7HUUD������

>��@� 6LQJK�� 6�0�� �������� 2FHDQ� FRORXU� IURP� VSDFH��
5DGLDWLYH� WUDQVIHU�� ,Q�� &UDFNQHOO�$3�� HGLWRU�� 6SDFH�
2FHDQRJUDSK\��:RUOG�6FLHQWL¿F������

>��@� %RZHUV�� '�*�� +DUNHU�� *�(�/�� 6WHSKDQ�� %�� ��������
$EVRUSWLRQ�VSHFWUD�RI�LQRUJDQLF�SDUWLFOHV�LQ�WKH�,ULVK�
6HD� DQG� WKHLU� UHOHYDQFH� WR� UHPRWH� VHQVLQJ� RI�
FKORURSK\OO��,QWHUQDWLRQDO�-RXUQDO�RI�5HPRWH�6HQVLQ��
��������
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