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2%-(&7,9(��7KHVH�GD\V��GXH�WR�WKH�VSUHDG�RI� LQIHFWLRXV�GLVHDVHV�VXFK�DV�&29,'-���DQG�LQIOXHQ]D��DV�
ZHOO�DV�WKH�LQFUHDVH�LQ�DLU�SROOXWDQWV��WKH�XVH�RI�D�IDFH�PDVN�KDV�EHFRPH�D�QHFHVVLW\�� 
0(7+2'2/2*<�� 7KH� WHFKQLFDO� ILHOG� RI� LQYHQWLRQ� LV� LQ� WKH� ILHOG� RI� PHGLFDO-KHDOWK� HQJLQHHULQJ�� 7KH�
SUHVHQW�PDVN�FRQVLVWV�RI��� OD\HUV��IURP�RXWVLGH�WR�LQVLGH�� LQFOXGLQJ�1DQR�VLON�IDEULF��PRYDEOH�ILOWHU�IRU�
SHSSHUPLQW�HVVHQWLDO�RLO��3(2�DQG�VLON�FRWWRQ�IDEULF��LW�PDNHV�&29,'-���GLVDSSHDU� 
5(68/76�� 7KH� XVH� RI� D� UHSODFHDEOH� ILOWHU� LQ� WKH� FRQVWUXFWLRQ� RI� WKH� PDVN� PDNHV� LW� ZDVKDEOH� DQG�
UHSODFHDEOH�LI�FRQWDPLQDWHG��ZKLOH�UH-ZDVKLQJ�H[LVWLQJ�PDVNV�WR�UHXVH�WKHP�LV�LQFRUUHFW��%HFDXVH�RI�WKH�
RSHQLQJ�RI� WKH� ILEHUV� LQ� WKH�PDVN� DQG�DOVR�FKDQJHV� LQ� WKH�SK\VLFDO� DQG� FKHPLFDO� VWUXFWXUH�� WKH�PDVN�
ORVHV�LWV�HIIHFWLYHQHVV�DQG�ZLOO�KDYH�VHYHUH�YLUDO�RU�PLFURELDO�FRQWDPLQDWLRQ��7KH�XVH�RI�D�3(2�ILOWHU� LQ�
WKH� FRQVWUXFWLRQ� RI� WKH�PDVN� KDV� DQ� HIIHFWLYH� UROH� LQ� WUHDWLQJ� SQHXPRQLD�� VWUHQJWKHQLQJ� WKH� LPPXQH�
V\VWHP� DQG� GLVLQIHFWLQJ�� $OVR�� WKH� OD\HUV� RI� WKH� PDVN� DUH� QHZ� FRPSDUHG� WR� WKH� H[LVWLQJ� PDVNV��
HVSHFLDOO\�LQ�WKH�DGKHVLYH�SDUW�RI�WKH�OD\HUV�DQG�LWV�FRQQHFWLRQV��DQG�WKHLU�LPSHUPHDELOLW\�WR�WKH�YLUXV�LV�
LQQRYDWLYH�DQG�LQYHQWLYH� 
&21&/86,21��%\�XVLQJ�WKLV�SURGXFW��LW�LV�SRVVLEOH�WR�WDNH�D�ELJ�VWHS�LQ�SUHYHQWLQJ�&29,'-���DQG�DOVR�WR�
KHOS�PRYH�WKH�HFRQRPLF�ZKHHOV�RI�WKH�FRXQWU\��%\�LPSOHPHQWLQJ�WKLV�SODQ��ZH�FDQ�ILQG�D�FULWHULRQ�IRU�D�
VXLWDEOH� PDVN� WKDW� IRU� WKH� ILUVW� WLPH� WKH� TXDOLW\� RI� WKH� IDEULF� PDVN� LV� LPSRUWDQW� LQ� WHUPV� RI� ILOWHU�
LQWHUFKDQJHDELOLW\��ZDVK�DELOLW\��OHDNDJH�DQG�LWV�ILOWHULQJ�HIILFLHQF\�LQ�WKH�FRXQWU\� 

.H\�:RUGV�&29,'-����3(2��)LOWHU��0DVN� 

,1752'8&7,21 

7KH�ZLGHVSUHDG�SUHYDOHQFH�RI�WKH�&RURQDYLUXV��&29,'-
���� KDV� DIIHFWHG� WKH� YDVW�PDMRULW\� RI� FRXQWULHV� DURXQG�
WKH�ZRUOG�� 7KLV�&29,'-��� SDQGHPLF� EHJDQ� LQ�:XKDQ��
&KLQD� RQ� 'HFHPEHU� ���� ������� 6RPH� FRXQWULHV�
RYHUFDPH� WKLV� FULVLV� ZLWK� PLQLPDO� GDPDJH� E\�
LPSOHPHQWLQJ� WLPHO\� DQG� DFFXUDWH� SROLFLHV�� EXW� VRPH�
FRXQWULHV�IDFHG�VXFK�GDPDJH�DQG�LPSDFW�WKDW� LW�VHHPV�
WKDW� WKH� FRQVHTXHQFHV� ZLOO� FRQWLQXH� IRU� \HDUV�� 7KH�
:RUOG� +HDOWK� 2UJDQL]DWLRQ� �:+2�� QDPHG� LW� D� JOREDO�
SDQGHPLF�RQ�0DUFK����������GXH�WR�WKH�UDSLG�VSUHDG�RI�
WKH� GLVHDVH� ZRUOGZLGH��� 7KH� FRXUVH� RI� DQ\� SDQGHPLF�
GHSHQGV� RQ� D� QXPEHU� RI� LPSRUWDQW� IDFWRUV� VXFK� DV�
LQLWLDO�UHSURGXFWLRQ�UDWH��GRXEOLQJ�RU�VHULDO�VSDFLQJ��DQG�
PRUWDOLW\����� 
7KH� DURPDWLF� SODQW� PLQW�� ZKLFK� LV� D� QDWLYH� SODQW� RI�
(XURSH�� LV� FXOWLYDWHG� LQ�PRVW� SDUWV� RI� WKH� ZRUOG� WRGD\��
3HSSHUPLQW� HVVHQWLDO� RLO� �3(2�� LV� D� FRPELQDWLRQ� RI�
SHSSHUPLQW� DQG�PLQW�ZDWHU��3HSSHUPLQW� FRQWDLQV�PRUH�
WKDQ� ��� GLVWLQFW� FKHPLFDO� FRPSRXQGV� �LQFOXGLQJ�
PHQWKRO��PHQWKRO�DQG�PHWK\O�DFHWDWH��DQG�LWV�VDIHW\�KDV�
EHHQ�SURYHQ�LQ�WR[LFRORJLFDO�UHVHDUFK���3(2�SRVVHVVHV�
D� EURDG� UDQJH� RI� ELRORJLFDO� DFWLYLWLHV� LQFOXGLQJ��
DQWLVHSWLF��DQWLEDFWHULDO��DQWLYLUDO�DQG�DQWLVSDVPRGLF���� 
3URWHFWLYH� HTXLSPHQW� SOD\V� DQ� LPSRUWDQW� UROH� LQ�
SUHYHQWLQJ�&29,'-����DFFRUGLQJ� WR�QHZ� UHVHDUFK� IURP�

WKH�8QLYHUVLW\� RI�2UHJRQ�+HDOWK� DQG�6FLHQFH� �2+68���
$FFRUGLQJ� WR� WKLV� VWXG\�� HYHQ� RUGLQDU\� VXUJLFDO� PDVNV�
WKDW�GR�QRW�KDYH�D�ILOWHU�FDQ�SUHYHQW�GRFWRUV�DQG�QXUVHV�
IURP�JHWWLQJ�&29,'-����7KH�VFLHQFH�RI�XVLQJ�PDVNV�E\�
WKH�JHQHUDO�SXEOLF�WR�SUHYHQW�WKH�WUDQVPLVVLRQ�RI�&29,'
-���LV�DGYDQFLQJ�UDSLGO���7KH�:RUOG�+HDOWK�2UJDQL]DWLRQ�
KDV�FKDQJHG� LWV� UHFRPPHQGDWLRQ�RQ� WKH�XVH�RI�PDVNV�
DQG�QRZ�VD\V�WKDW�SHRSOH�VKRXOG�ZHDU�PDVNV�LQ�SXEOLF�
SODFHV� WR� SUHYHQW� WKH� VSUHDG� RI� WKH� FRURQD� YLUXV������
+RZHYHU��ZLWK�&29,'-����IDFH�PDVNV�PD\�EH�KHOSIXO�LQ�
SURWHFWLQJ�KHDOWKFDUH�ZRUNHUV�DQG�WKH�SXEOLF��� 
$FFRUGLQJ� WR� PRVW� VWXGLHV�� PDVN� FDQ� UHGXFH� WKH�
LQFLGHQFH� RI� &29,'-�������� 7KHUHIRUH�� DOO�PDVNV� IURP�
VLPSOH�VXUJLFDO�PDVNV�WR�1���PDVNV�FDQ�EH�HIIHFWLYH�LQ�
WKLV�ILHOG�3URSHU�XVH�RI�D�IDFH�PDVN�FDQ�KHOS�UHGXFH�WKH�
SUHYDOHQFH�RI�&29,'-���DQG�SURWHFW�GDQJHURXV�JURXSV�
IURP�LQIHFWLRQ�LQ�D�VLPSOH�DQG� LQH[SHQVLYH�ZD\���$ERXW�
KDOI� RI� DOO� LQIHFWLRQV� DUH� LQ� SHRSOH� ZKR� KDYH� QR�
V\PSWRPV� DQG� RIWHQ� GR� QRW� NQRZ� WKH\� DUH� LQIHFWHG��
7KH\� FDQ� VSUHDG� WKH� YLUXV� VXEFRQVFLRXVO\� ZKHQ�
FRXJKLQJ�� VQHH]LQJ� DQG� WDONLQJ�� EXW� LI� HYHU\RQH� KDV� D�
PDVN��ZH�FDQ�SUHYHQW�XS�WR�����RI�WKHVH�GURSOHWV�IURP�
VSUHDGLQJ� WR�DQRWKHU�SHUVRQ��)LJXUH� ,��� ,Q� WKH�DEVHQFH�
RI� D� YDFFLQH� RU� DQWLYLUDO� GUXJ�� WKLV� LV� D� SURYHQ� ZD\� WR�
SURWHFW�RWKHUV�DV�ZHOO�DV�\RXUVHOI��5HVHDUFK�KDV�VKRZQ�
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WKDW��XVLQJ�D�PDVN�LV�YHU\�HIIHFWLYH�LQ�ILJKWLQJ�WKH�IOX�DQG�
YLUXV� 
0HDQZKLOH��UHVHDUFK�KDV�EHHQ�GRQH�RQ�WKH�SRVLWLYH�DQG�
VLJQLILFDQW� HIIHFW� RI� 3(2� RQ� LPSURYLQJ� DWKOHWLF�
SHUIRUPDQFH������� 7KH� HIIHFWLYHQHVV� RI� 3(2� RQ�
SHUFHLYHG� SK\VLFDO� ORDG�� WHPSRUDU\� ZRUNORDG�� HIIRUW��
DXJPHQWLQJ�FRJQLWLYH�SHUIRUPDQFH�DQG�DQ[LHW\�KDV�DOVR�
EHHQ� VWXGLHG������7KH� UHVXOWV� RI� 0HPDUEDVKL� ��������
UHVHDUFK� VKRZHG�� UHYHDOHG� VLJQLILFDQW� LPSURYHPHQW� LQ�
DOO� RI� WKH� YDULDEOHV� DIWHU� RUDO� DGPLQLVWUDWLRQ� RI� 3(2��
3K\VLRORJLFDO� SDUDPHWHUV� DOVR� LPSURYHG� VLJQLILFDQWO\�
DIWHU� ILYH�PLQXWHV��7KHUHIRUH��RWKHU� UHVXOWV�RI� WKH�VWXG\�
LQGLFDWHG� WKDW� WKHUH� LV� D� VLJQLILFDQW� LQFUHDVH� LQ� JULS�
IRUFH��VSLURPHWHU�DQG�RWKHU�SDUDPHWHUV� 
7KH� EDVHG� RQ� GLIIHUHQW� VWXG\� GHVLJQV�� WKH� SURWHFWLYH�
HIIHFWV�RI�PDVN�XVH� LQ�FOXVWHU� UDQGRPL]HG�H[SHULPHQWV�
DQG� REVHUYDWLRQDO� VWXGLHV� ZHUH� VLJQLILFDQW���� 6WXGLHV�
VKRZ�WKDW�XVLQJ�D�IDFH�PDVN�UHGXFHV�WKH�UHODWLYH�ULVN�RI�
&29,'-��� LQIHFWLRQ��)RU�&29,'-���� WKLV�HYLGHQFH� LV�RI�
ORZ� RU� YHU\� ORZ� FHUWDLQW\� EHFDXVH� LW� LV� GHULYHG� IURP�
REVHUYDWLRQDO� VWXGLHV� ZLWK� LPSRUWDQW� ULVN� RI� YDULRXV�
ELDVHV��RU�LQGLUHFW�HYLGHQFH�IURP�UDQGRPL]HG�VWXGLHV�RI�
RWKHU� UHVSLUDWRU\� YLUXVHV� ZLWK� PHWKRGRORJLFDO�
OLPLWDWLRQV��� 
3(2��DQG�VRPH�RWKHU�PHPEHUV�RI�WKH�PLQW�IDPLO\��PD\�
KDYH� HIIHFWV� RQ� SHUIRUPDQFH� RU� KHDOWK� WKDW� \RX� DUH�
XQDZDUH� RI���� 7KH� 3(2� LPSURYHG� SHUIRUPDQFH��
UHVSLUDWRU\� IXQFWLRQ�� EORRG� SUHVVXUH�� KHDUW� UDWH�� DQG�
UHVSLUDWRU\�JDV�H[FKDQJH��,W�DOVR�ORZHUV�EORRG�SUHVVXUH�
DQG�UHVWLQJ�KHDUW�UDWH��)RU�H[DPSOH��3(2�DQG�PLQW�KDV�
EHHQ� VKRZQ� WR� EH� DQ� DQDOJHVLF� DQG� KDV� DQWL-
LQIODPPDWRU\�� DQWLVSDVPRGLF� DQG� DQWLR[LGDQW� HIIHFWV��
7KHVH� HIIHFWV� DUH� EHQHILFLDO� IRU� SHUIRUPDQFH�� UHFRYHU\�
DQG� KHDOWK�� � +RZHYHU�� IHZ� VWXGLHV� KDYH� EHHQ�
XQGHUWDNHQ� WR� DFWXDOO\� GHPRQVWUDWH� WKH� SRZHU� RI�PLQW��
XQWLO�QRZ� 
7RGD\�� &RURQDYLUXV� KDV� EHFRPH� D� GDQJHURXV� JOREDO�
GLVHDVH�� DQG� ZH� DUH� ZLWQHVVLQJ� WKH� GDLO\� LQIHFWLRQ� RI�
PDQ\� RI� RXU� FRPSDWULRWV� ZLWK� WKLV� YLUXV� DQG� WKH� KLJK�
GHDWK�UDWH�GXH�WR�FRURQDYLUXV�GLVHDVH��*LYHQ�WKDW�WKHUH�
LV� D� ORW� RI� ULJKW� DQG� ZURQJ� LQIRUPDWLRQ� DERXW� WKH� W\SH�
DQG�PDWHULDO�RI� WKH�PDVN��QRW�SD\LQJ�DWWHQWLRQ� WR� WKHP�
PD\� LQFUHDVH� WKH� ULVN� RI� FRURQDYLUXV� �&29,'-����
GLVHDVH��0DQ\�SHRSOH� WKLQN� WKDW�XVLQJ�DQ\�PDVN�� IURP�
FORWK� DQG� KDQGPDGH� WR� PHGLFDO� DQG� ILOWHUHG�� KDV� WKH�
VDPH�HIIHFW�RQ�SUHYHQWLQJ�FRURQDYLUXV�GLVHDVH��ZKLFK�LV�
D� FRPSOHWHO\� ZURQJ� DQG� LUUDWLRQDO� EHOLHI�� +RZHYHU�� WKH�
FRPPLWPHQW� WR� XVH� D� IDFH�PDVN� LQ� SXEOLF� LV� D� VHULRXV�
PDWWHU��2Q�WKH�RWKHU�KDQG��WKH�:+2�KDV�UHFRPPHQGHG�
WKDW� WKH\� XVH� D� PDVN� LQ� VLWXDWLRQV� ZKHUH� LW� LV� QRW�
SRVVLEOH� WR� REVHUYH� SK\VLFDO� GLVWDQFH� RU� VRFLDO�
LQWHUFRXUVH��DERXW�WZR�PHWHUV�IURP�RWKHUV���)LJXUH�,���,Q�
WKLV�H[DPSOH��WKH�SUREOHPV�RI�WKH�SUHYLRXV�PDVNV�KDYH�
EHHQ� HOLPLQDWHG� DQG� LW� LV� D� VXLWDEOH� DOWHUQDWLYH� LQ� WKH�
PDUNHW��7KH�XVH�RI�PDVNV�LV�QRZ�WKH�PRVW�HIIHFWLYH�ZD\�
WR�SUHYHQW�&29,'-���ZRUOGZLGH� 

),*85(�,�� 
7+(�())(&7�2)�7+(�6/�0$6.21�&29,'-�� 

1RZ� WKDW� &29,'-��� LV� PRUH� DQG� PRUH� OXUNLQJ��
HYHU\RQH� LV� ORRNLQJ�WR�EX\�WKH�ULJKW�PDVN�DW� WKH�ULJKW�
SULFH� WR� UHGXFH� WKH� ULVN� RI� FRQWUDFWLQJ� WKH� YLUXV� DV�
PXFK�DV�SRVVLEOH��+RZHYHU��WKHUH�LV�QR�PDVN�WKDW�FDQ�
EH� ZDVKHG� DQG� D� UHPRYDEOH� DQG� UHSODFHDEOH� ILOWHU��
7KLV� LQYHQWLRQ� DLPV� WR�GHVLJQ� D�1DQR� DQWLYLUXV�PDVN�
ZLWK�WZR�UHPRYDEOH�DQG�IL[HG�&29,'-���ILOWHUV��ZKLFK�
FRPELQHV� FRWWRQ� ZLWK� VLON� �LQFUHDVLQJ� WKH� ILOWHU�
FRHIILFLHQW� DLU�� DQG� ZDV� PDGH� RI� D� VSHFLDO� PRYDEOH�
�UHSODFHDEOH�� ILOWHU� WKDW� KDV�D�SUHYHQWLYH� DVSHFW��7KLV�
PDVN�LV�OHVV�SROOXWLQJ�GXH�WR�QRW�XVLQJ�WRR�PXFK�ILEHU�
WKDW� LV�KDUPIXO� WR� WKH�HQYLURQPHQW�� LI� OHIW� LQ�QDWXUH�� ,Q�
WKH� XQLTXH� GHVLJQ� RI� WKLV� PDVN�� LW� KDV� EHHQ� WULHG� WR�
UHDFK�LQWHUQDWLRQDO�VWDQGDUGV�DQG�LQ�WKLV�UHVSHFW��LW�ZLOO�
QRW� KDYH� D� FRPSHWLWRU� LQ� WKH� ZRUOG�� 7KH� PDVN�
LQWURGXFHG� LQ� WKLV�SURMHFW� LV�DEOH�DV�D�VXLWDEOH�KHDOWK-
PHGLFDO�WRRO�WR�PHHW�WKH�QHHG�RI�DOO�SDWLHQWV�IRU�IUHVK�
DLU� WUHDWPHQW� DQG� YLUXV-IUHH� WUHDWPHQW�� (DV\� WR�
EUHDWKH�� HDV\� WR� XVH� DQG� KLJK� GXUDELOLW\� �ZDVKDEOH�
ZLWKRXW�GHIRUPDWLRQ��DUH�WKH�NH\�IHDWXUHV�RI�WKLV�PDVN� 
0(7+2'2/2*<� 

7HFKQLFDO�)LHOG�RI�,QYHQWLRQ 
:LWK� FRURQDYLUXV� SUHYDOHQW� LQ� WKH� FRPPXQLW\��
HYHU\RQH� PXVW� SUHSDUH� WKHPVHOYHV� WR� GHDO� ZLWK� LW��
7LSV� WKDW� HYHU\RQH� VKRXOG� IROORZ�� 5HJXODU� KDQG�
ZDVKLQJ� RI� KDQGV� ZLWK� GLVLQIHFWDQWV�� DYRLGLQJ� KDQG�
FRQWDFW�ZLWK�PRXWK�� QRVH�DQG� H\HV�� DV�ZHOO� DV� XVLQJ�
PDVNV� LQ� FURZGHG� SODFHV�� 7KH� ODWWHU� LV� HVSHFLDOO\�
LPSRUWDQW� IRU� WKH� HOGHUO\� DQG� WKH� VLFN�� 7KH� WHFKQLFDO�
ILHOG�RI�LQYHQWLRQ�LV�LQ�WKH�ILHOG�RI�HQJLQHHULQJ-PHGLFLQH
-KHDOWK� 
0DWHULDO�DQG�0HWKRGV 
7KLV� PDVN� FRQVLVWV� RI� �� OD\HUV�� ZKLFK� DUH� IURP� WKH�
RXWVLGH�WR�WKH�LQVLGH�RI�WKH�PDVN�)LJXUH�,,�	�,,,���/D\HU�
1R�����RXWHU��RI�QDQR-VLON�ILEHUV��/D\HU�1R�����PLGGOH��
RI� 0HOHW� %ORQ� ILOWHU� LV� GLIIHUHQW� ZLWK� SHSSHUPLQW�
HVVHQWLDO� RLO� �3(2�� ZLWK� KLJK� SDUWLFOH� DEVRUSWLRQ�
FDSDFLW\��/D\HU� ���LQQHU��RI�VLON-FRWWRQ�IDEULF�DFWV�DV�D�
SK\VLFDO�EDUULHU�DJDLQVW�WKH�FRURQDYLUXV� 

)DEULFDWLRQ�RI�7ZR-)LOWHU�1DQR�6/�0DVN 
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),*85(�,,��6/�0$6.�%8,/',1* 

),*85(�,,,��6/�0$6.�%8,/',1* 

7KLV� 6/�PDVN� WR� GHDO� ZLWK� &29,'-��FRQVLVWV� RI� WKH�
IROORZLQJ�FRPSRQHQWV� 
¨ �� ILOWHUV� �IL[HG�DQG�PRYDEOH�ZLWK�3(2���7KH�PDLQ�

UROH� RI� WKH� IL[HG� ILOWHU� LV� WR� SUHYHQW� FRQWDPLQDQWV�
DQG� YLUXVHV� IURP� HQWHULQJ� WKH� ERG\�� H[FHVVLYH�
VZHDWLQJ� DQG� H[KDODWLRQ�� 7R� VWUHQJWKHQ� WKH�
LPPXQH�V\VWHP�DQG�WKH�WKHUDSHXWLF�DVSHFW�RI�WKH�
PDVN��D�PRYLQJ�ILOWHU�LPSUHJQDWHG�ZLWK�3(2�PDGH�
RI�0HOHW�%ORQ�KDV�EHHQ�XVHG��7KLV� ILOWHU�FDQ� ILOWHU�
DW� OHDVW� ���� RI� YHU\� VPDOO� SDUWLFOHV� DQG� SUHYHQW�
WKHP�IURP�HQWHULQJ�WKH�OXQJV� 

¨ 1RVH� EDQG�� 7R� SUHYHQW� OHDNDJH� RI� DLU� LQVLGH� WKH�
PDVN��D�VSHFLDO�VWUDS�1RVH�EDQG�KDV�EHHQ�XVHG� 

¨ (ODVWLF�HDU�ORRS��$�HODVWLF�HDU�ORRS�KDV�EHHQ�XVHG�
WR�KROG�WKH�PDVN�RQ�WKH�IDFH� 

¨ 'RXEOH�VLGHG�DGKHVLYH��$GKHVLYH� WDSH� LV�XVHG� WR�
KROG� WKH� PLGGOH� OD\HU� ILUPO\� DQG� SUHYHQW� WKH�
PRYLQJ�ILOWHU�IURP�FRPLQJ�RXW��)LJXUH�,9��� 

),*85(�,9��'28%/(�6,'('�$'+(6,9( 

¨ 6LON�IDEULFV��$�OD\HU�RI�1DQR�VLON�IDEULFV�KDV�EHHQ�
XVHG� WR�SUHYHQW� WKH�YLUXV� IURP�HQWHULQJ� WKH�PDVN�
VSDFH� DQG� DW� WKH� VDPH� WLPH� SUHYHQWLQJ� WKH�
SDVVDJH�RI� YHU\� ILQH�DHURVRO� SDUWLFOHV��7KLV� OD\HU�
LV�NQRZQ�DV�WKH�ILUVW�GHIHQVH�EDUULHU�RI� WKH�PDVN��
6LON�� RQ� WKH� RWKHU� KDQG�� DFWV� DV� DQ� HOHFWURVWDWLF�
EDUULHU�GXH�WR�LWV�VWDWLF�HOHFWULF�FKDUJH� 

¨ &RWWRQ� FORWK�� 7KLV� OD\HU� FDQ� SURYLGH� VLJQLILFDQW�
SURWHFWLRQ�DJDLQVW�YLUXV�WUDQVPLVVLRQ�ZLWK�DLUERUQH�
SDUWLFOHV�� $� FRWWRQ� OLNH� IDEULF� ZLWK� D� FRPSDFW�
WH[WXUH�DFWV�DV�D�SK\VLFDO�EDUULHU�DJDLQVW�WKH�YLUXV� 

¨ 3HSSHUPLQW� HVVHQWLDO� RLO� �3(2��� 7KXV�� WKLV� ILOWHU�
KDV�DQ�HIIHFWLYH�UROH� LQ�WUHDWLQJ�SQHXPRQLD��FROGV�
DQG� IOX�� VWUHQJWKHQV� WKH� LPPXQH� V\VWHP� DQG�
GLVLQIHFWV�� FKHVW� DQG� IODQN� SDLQ�� WR� UHOLHYH� VRUH�
WKURDW��UHGXFH�IHYHU��)LJXUH�9�� 

),*85(�9��3(33(50,17�(66(17,$/�2,/ 

5(68/76 

/HDN�WHVW�ZLWK�PDVN�GHVLJQHG 
7R� WHVW� WKH� LPSHUPHDELOLW\� RI� WKH� DGKHVLYH� RI� WKH�
OD\HUV� DQG� LWV� MRLQWV�� WKH� HGJHV�� PDVN� ILEHUV� RI�
LPSHUPHDEOH� PDWHULDO� ZHUH� VHOHFWHG� VR� WKDW�
SHQHWUDWLRQ� LV� SRVVLEOH� RQO\� WKURXJK� WKH� DGKHVLYH� RI�
WKH� OD\HUV� DQG� HGJHV�� ,Q� D� VWDWLF� WHVW�� VXFK� D� PDVN�
ZDV� PRXQWHG� RQ� WKH� PDQQHTXLQ
V� IDFH�� DQG� DV� WKH�
PDQQHTXLQ� EUHDWKHG�� DLU� FRXOG� EDUHO\� SDVV� WKURXJK�
WKH� PDVN
V� SRUHV�� FDXVLQJ� VHYHUH� UHVSLUDWRU\�
UHVLVWDQFH�� FDXVLQJ� WKH�PDVN� WR�PRYH� XS� DQG� GRZQ�
HDFK�WLPH� LW�ZDV� LQKDOHG��7KLV�ZDV�D�JRRG�VLJQ�RI�QR�
OHDNDJH� DQG� LPSHUPHDELOLW\� RI� WKH� DGKHVLYH� OD\HUV�
DQG�PDVN�MRLQWV� 
7KHUHIRUH�� EHIRUH� EUHDWKLQJ�� EDE\� SRZGHU� FRQWDLQLQJ�
ILQH� WDOF� SDUWLFOHV� ZDV� VSUD\HG� DURXQG� WKH� PDVN� WR�
SHQHWUDWH� LQWR� WKH�PDVN� LQ�FDVH�RI� OHDNDJH��$IWHU� WKH�
PDQQHTXLQ� EUHDWKHG� D� IHZ� WLPHV�� WKH�PDVN� DQG� WKH�
VXUURXQGLQJ� DUHD� ZHUH� ILUVW� FOHDQHG� RI� SRZGHU�� 7KH�
PDVN� ZDV� JHQWO\� UHPRYHG� IURP� WKH�PDQQHTXLQ�� DQG�
WKH� DGKHVLYH� WDSH� SODFHG� LQVLGH� WKH� PDVN� ZDV�
UHPRYHG� IRU�PLFURVFRSLF� REVHUYDWLRQ� WR� H[DPLQH� WKH�
SHQHWUDWLRQ� RI� WDOF� SDUWLFOHV� IURP� WKH� HGJHV� LQWR� WKH�
PDVN�� :H� UHSHDWHG� WKLV� WHVW� VHYHUDO� WLPHV� DQG�
H[DPLQHG� WKH� DGKHVLYH� WDSHV� XQGHU� D� PLFURVFRSH�
HDFK� WLPH�� 7DOFXP� SRZGHU� GLG� QRW� SDVV� WKURXJK� WKH�
GHVLJQHG� PDVN� DIWHU� LQVWDOOLQJ� WKH� PDVN� RQ� WKH�
PDQQHTXLQ
V� IDFH� DQG� FUHDWLQJ� LQKDODWLRQ� DQG�
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H[KDODWLRQ� E\� WKH� PDQQHTXLQ� OXQJV�� ZKLFK� FDQ� EH� D�
FRQYLQFLQJ�UHDVRQ�IRU�WKH�PDVN�QRW�OHDNLQJ� 
7KH�HIIHFW�RI�3(2�RQ�WKH�YLUXV 
+LJKHU�FRQFHQWUDWLRQV�RI�3(2�UHGXFHG�YLUDO�WLWHUV�RI�E\�
PRUH� WKDQ������8QIRUWXQDWHO\�� WKHUH�DUH� YHU\� OLPLWHG�
DSSURYHG� GUXJV� DYDLODEOH� ZLWK� HVWDEOLVKHG� HIILFDF\�
DJDLQVW� WKH� 6$5V-&R9-�� YLUXV� DQG� LWV� LQIODPPDWRU\�
FRPSOLFDWLRQV��9DFFLQH�GHYHORSPHQW� LV� DFWLYHO\�EHLQJ�
UHVHDUFKHG�� EXW� LW� PD\� WDNH� RYHU� D� \HDU� WR� EHFRPH�
DYDLODEOH� WR� JHQHUDO� SXEOLF�� &HUWDLQ� PHGLFDWLRQV�� IRU�
H[DPSOH�� GH[DPHWKDVRQH�� DQWLPDODULDO� �FKORURTXLQH��
K\GUR[\� FKORURTXLQH��� DQWLYLUDO� �UHPGHVLYLU��� DQG� ,/-��
UHFHSWRU�EORFNLQJ�PRQRFORQDO�DQWLERGLHV��WRFLOL]XPDE���
DUH� XVHG� LQ� YDULRXV� FRPELQDWLRQV� DV� RII-ODEHO�
PHGLFDWLRQV� WR� WUHDW�&29,'-����3(2�KDYH� ORQJ�EHHQ�
NQRZQ�WR�KDYH�DQWL-LQIODPPDWRU\�� LPPXQRPRGXODWRU\��
EURQFKRGLODWRU\��DQG�DQWLYLUDO�SURSHUWLHV�DQG�DUH�EHLQJ�
SURSRVHG� WR�KDYH�DFWLYLW\�DJDLQVW�6$5&-&R9-��YLUXV��
2ZLQJ�WR�WKHLU�OLSRSKLOLF�QDWXUH��3(2�DUH�DGYRFDWHG�WR�
SHQHWUDWH� YLUDO� PHPEUDQHV� HDVLO\� OHDGLQJ� WR�
PHPEUDQH�GLVUXSWLRQ��0RUHRYHU��3(2�FRQWDLQ�PXOWLSOH�
DFWLYH� SK\WRFKHPLFDOV� WKDW� FDQ� DFW� V\QHUJLVWLFDOO\� RQ�
PXOWLSOH� VWDJHV� RI� YLUDO� UHSOLFDWLRQ� DQG� DOVR� LQGXFH�
SRVLWLYH� HIIHFWV� RQ� KRVW� UHVSLUDWRU\� V\VWHP� LQFOXGLQJ�
EURQFKRGLODWLRQ� DQG� PXFXV� O\VLV�� $W� SUHVHQW�� RQO\�
FRPSXWHU-DLGHG� GRFNLQJ� DQG� IHZ� LQ� YLWUR� VWXGLHV� DUH�
DYDLODEOH� ZKLFK� VKRZ� DQWL-6$5&-&R9-�� DFWLYLWLHV� RI�
3(2�� ,Q� WKLV� UHYLHZ�� IDEULFDWLRQ� RI� WZR-ILOWHU�1DQR�6/�
PDVN� WR� GHDO� ZLWK� &29,'-��� LV� GLVFXVVHG�� $�
GLVFXVVLRQ� RQ� SRVVLEOH� VLGH� HIIHFWV� DVVRFLDWHG� ZLWK�
3(2�DV�ZHOO�DV�DQWL-FRURQD�YLUXV�FODLPV�PDGH�E\�3(2�
PDQXIDFWXUHUV� DUH� DOVR� KLJKOLJKWHG�� %DVHG� RQ� WKH�
FXUUHQW� NQRZOHGJH� D� FKHPR-KHUEDO�3(2�FRPELQDWLRQ�
RI� WKH� GUXJV� FRXOG� EH� D� PRUH� IHDVLEOH� DQG� HIIHFWLYH�
DSSURDFK�WR�FRPEDW�WKLV�YLUDO�SDQGHPLF� 
,Q� VXPPDU\�� GDWD� RI� LQ� VLOLFR� DQG� LQ� YLYR� DQLPDO�
PRGHOV�JLYH�D�FOXH�DERXW�WKH�SRWHQWLDO�UROH�RI�HXJHQRO��
PHQWKRO��DQG�FDUYDFURO� LQ� WKH� WUHDWPHQW�RI�&29,'-���
EXW� IXUWKHU� VWXGLHV� GHVLJQHG� WR� HYDOXDWH� WKH� DQWL-
6$5&-&R9-�� HIILFDFLHV� RI� WKHVH� (2V� DUH� UHTXLUHG����
)LJXUH�9,�GHSLFWV� WKH�HIIHFWV�RI� WKHVH�GLVFXVVHG�(2V�
RQ�WKH�KRVW�UHVSLUDWRU\�V\VWHP�DV�ZHOO�DV�RQ�YLUDO�DQG�
KRVWV¶�SXOPRQDU\�FHOOV�� 
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7KH�ILQGLQJV�VKRZHG�WKDW�WKH�XVH�RI�VXUJLFDO�PDVNV�LV�
QRW� UHFRPPHQGHG� LQ� GXVW\� HQYLURQPHQWV�� EHFDXVH�
WKLV� W\SH� RI� EUHDWKLQJ�PDVN� FDQQRW� SURWHFW� WKH� OXQJV�
IURP� GDQJHURXV� FRQWDPLQDQWV� VPDOOHU� WKDQ� ����
PLFURQV�� %XW� WKH� XQLTXH� GHVLJQ� RI� WKH� SUHVHQW� PDVN�
KDV�VROYHG�WKLV�IXQGDPHQWDO�SUREOHP��)LJXUH�9,,���7KLV�
PHDQV�WKDW�WKH�H[LVWLQJ�PDVN�FDQ�EH�GHVLJQHG�IURP�DOO�
WKH�GLIIHUHQW�W\SHV�RI�PDVNV�WKDW�KDYH�EHHQ�SURGXFHG�
WR�GDWH�DQG�FDXVH� WKH�FRQVXPHU� WR�EH� VDIH� IURP� WKH�
HPHUJLQJ� &29,'-��� YLUXV�� ,Q� WKLV� UHJDUG�� LW� LV�
QHFHVVDU\� WR� XVH� VSHFLDO� PDVNV� ZLWK� VSHFLDO� ILOWHUV�
DQG�GLVLQIHFWDQWV� WKDW�SUHYHQW� WKH�YLUXV� IURP�SDVVLQJ��
$FFRUGLQJ� WR� WKH� :+2� ZHEVLWH�� WKH� XVH� RI� PDVNV�
SUHYHQWV�XS� WR�����RI�&29,'-���GLVHDVH��7KH�PDVN�
LV�LQWURGXFHG�ZLWK�D�VLPSOH�EXW�IXQFWLRQDO�EXLOGLQJ��7KLV�
PDVN� FRQVLVWV� RI� �� GLIIHUHQW� OD\HUV�� ZKLFK� DUH� IURP�
RXWVLGH�WR�LQVLGH��UHVSHFWLYHO\� 
/D\HU����RXWHU��GLVSOD\V�VLON�1DQR�ILEHUV�WKDW�DFW�DV�WKH�
ILUVW�GHIHQVH�EDUULHU� WR� WKH�PDVN��ZKHQ�D�SHUVRQ�ZLWK�
FRURQDYLUXV� GLVHDVH� VQHH]HV� RU� FRXJKV� XS� UHODWLYHO\�
ODUJH�VDOLYD�SDUWLFOHV������PP�LQ�VL]H�DQG�����WR���P�LQ�
UDGLXV�� 6FDWWHUHG� DURXQG�� ORFDWHG�� 3DUWLFOH� ILOWUDWLRQ�
FRHIILFLHQW�DERYH�����QP�IRU�VLON� IDEULFV� LV�PRUH�WKDQ�
�����$OVR��GXH�WR�WKH�1DQR-ILODPHQWV�LQ�WKHLU�EXLOGLQJ��
WKH\� SUHYHQW� VXVSHQGHG� SDUWLFOHV� DQG� GXVW� IURP�
VWLFNLQJ�WR�LW� 
/D\HU� 1R�� �� �PLGGOH��� ZKLFK� DFKLHYHV� WKH� PDLQ�
SXUSRVH�RI�XVLQJ�WKH�PDVN�� LV�D�0HOHW�%ORQ�-ILOWHU�ZLWK�
LQWHUFKDQJHDELOLW\� ZLWK� KLJK� SDUWLFOH� DEVRUSWLRQ�
FDSDFLW\��7KH�PHFKDQLVP�RI� DFWLRQ�RI� WKLV�SURFHVV� LV�
DV� IROORZV�� $FFRUGLQJ� WR� VFLHQWLVWV� LQ� YDULRXV� DUWLFOHV��
WKH� FRURQD� YLUXV� KDV� D� PHPEUDQH� RI� OLSLGV� RU� IDWV�
DURXQG� LWV� JHQHWLF� FRQWHQWV�� WKH� RQO\� NQRZQ� ZD\� WR�
HOLPLQDWH� WKLV� YLUXV� LV� WKH�FRPSOHWH�GHVWUXFWLRQ�RI� WKH�
SURWHFWLYH�OD\HU��%H��7KHUHIRUH��WKH�UHDVRQ�IRU�XVLQJ�D�
0HOHW� %ORQ� -UHSODFHDEOH� 1DQR-ILOWHU� LV� WKDW� DIWHU� WKH�
YLUXV� KLWV� WKH� H[LVWLQJ� ILOWHU�� WKH� IDWW\� DFLG� PROHFXOHV��
ZKLFK�FRQVLVW�RI�D�K\GURSKLOLF�KHDG�DQG�D�K\GURSKRELF�
WDLO��EHJLQ� WR�PRYH� WRZDUGV� WKH�YLUXV�PHPEUDQH��7KH�
K\GURSKRELF� RU� OLSRSKLOLF� WDLO� RI� WKHVH�PROHFXOHV� WKHQ�
VXUURXQG� WKH� YLUXV� DV� D� VSKHUH� DQG� DWWDFK� WR� WKH�
FRURQDYLUXV� OLSLG� PHPEUDQH�� SUHYHQWLQJ� LW� IURP�
HQWHULQJ� WKH� ERG\�� 7KLV� OD\HU� LV� DEOH� WR� WUDS� ���� RI�
DLUERUQH� SDUWLFOHV� GHSHQGLQJ� RQ� WKH� VL]H� RI� WKH� ILOWHU�
SDUWLFOHV� 
/D\HU����LQQHU��LV�PDGH�RI�FRWWRQ�VLON�IDEULF��ZKLFK�FDQ�
SURYLGH� VLJQLILFDQW� SURWHFWLRQ� DJDLQVW� YLUXV�
WUDQVPLVVLRQ� ZLWK� DLUERUQH� SDUWLFOHV�� $� FRWWRQ-OLNH�
IDEULF�ZLWK�D�FRPSDFW�WH[WXUH�DFWV�DV�D�SK\VLFDO�EDUULHU�
DJDLQVW� WKH� YLUXV��6LON��RQ� WKH�RWKHU�KDQG��DFWV�DV�DQ�
HOHFWURVWDWLF�EDUULHU�GXH�WR�LWV�VWDWLF�HOHFWULF�FKDUJH� 
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$�VXPPDU\�RI�WKH�SUREOHPV�RI�PDVNV�DYDLODEOH�LQ�
WKH�PDUNHW�LV�DV�IROORZV� 
¨ ,Q� WKH� H[LVWLQJ� IDEULF� PDVNV�� LQ� DGGLWLRQ� WR� WKH�

ZHDN� SHUPHDELOLW\� RI� WKH� ILEHUV�� WKH� DPRXQW� RI�
OHDNDJH� IURP� WKH� HGJHV� RI� WKH� PDVN�� HVSHFLDOO\�
IURP�WKH�VLGH�RI�WKH�QRVH�DQG�IURP�XQGHU�WKH�FKLQ��
KDV�UHGXFHG�LWV�HIILFLHQF\��$OVR��WDONLQJ�� ODXJKLQJ��
\DZQLQJ�DQG�HYHQ�VPDOO�PRYHPHQWV�RI� WKH� IDFLDO�
PXVFOHV� FDQ� FDXVH� SROOXWHG� DLU� WR� SHQHWUDWH� LQWR�
WKH�PDVN��ZKLFK� LV� QRW� SUHYHQWDEOH� LQ� DQ\� RI� WKH�
FORWK�PDVNV�RQ�WKH�PDUNHW��DQG�DV�D�UHVXOW��WKH�DLU�
LV�QRW�ZHOO�ILOWHUHG� 

¨ /DFN� DQG� FRVW� RI� 1��� PDVN� DQG� RWKHU� PHGLFDO�
PDVNV 

¨ ,Q� WKH� H[LVWLQJ� IDEULF� PDVNV�� LQ� DGGLWLRQ� WR� WKH�
ZHDN� SHUPHDELOLW\� RI� WKH� ILEHUV�� WKH� DPRXQW� RI�
OHDNDJH� IURP� WKH� HGJHV� RI� WKH� PDVN�� HVSHFLDOO\�
IURP�WKH�VLGH�RI�WKH�QRVH�DQG�IURP�XQGHU�WKH�FKLQ��
KDV�UHGXFHG�LWV�HIILFLHQF\� 

¨ /DFN�RI�PDVN�ZLWK�ZKLFK�D�VHSDUDWH� ILOWHU�FDQ�EH�
XVHG� 

¨ 6ZHDWLQJ�LQVLGH�WKH�PDVN 
¨ 'R�QRW�UHSODFH�H[LVWLQJ�PDVN�ILOWHUV�� 

',6&866,21 

$V�WKH�&29,'-���EHFRPHV�D�JOREDO�SDQGHPLF�� LW�KDV�
PDQ\�HFRQRPLF�DQG�KXPDQ�FRQVHTXHQFHV���WKLV�YLUXV�
DIIHFWLQJ� DOPRVW� HYHU\� FRXQWU\� LQ� WKH� ZRUOG�� LV�
WKHUHIRUH� H[SHFWHG� WR� SDVV� WKH� JOREDO� HFRQRP\� E\�
����� ZLWK� D� VLJQLILFDQW� UHFHVVLRQ�� 7KH� VL]H� RI�
SROOXWDQWV� LQ� WKH� DLU� LV� YHU\�GLIIHUHQW� �)LJXUH�9,,,��� WKH�
VL]H� RI� 6$56-&R9-�� LV� IURP� ��� WR� ���� QP� ������
3DUWLFOHV� EHWZHHQ� ��� QDQRPHWHUV� DQG� ��� PLFURQV�
HQWHU� WKH� OXQJV� WKURXJK� UHVSLUDWLRQ�� VR� FRYHULQJ� WKH�
PRXWK� DQG� QRVH� LV� HVVHQWLDO� WR� SUHYHQW� VXVSHQGHG�
SDUWLFOHV�IURP�HQWHULQJ�WKH�OXQJV� 
7KH� EHVW� QR� SKDUPDFHXWLFDO� LQWHUYHQWLRQV� DJDLQVW�
&29,'-��� GLVHDVH�� SURSHU� XVH� RI� PDVNV� DQG� VRFLDO�
GLVWDQFLQJ� DUH� WZR� PHDVXUHV� WKDW� PDQ\� FRXQWULHV�
KDYH� DOZD\V� FRQVLGHUHG� WR� SUHYHQW� WKH� VSUHDG� RI�
FRURQDYLUXV������� �6RFLDO�GLVWDQFLQJ�� LV�D�WHUP�XVHG�IRU�
VRPH�QRQ-SKDUPDFRORJLFDO�LQIHFWLRQ�FRQWURO�PHDVXUHV�
XVHG� E\� SXEOLF� KHDOWK� DXWKRULWLHV� WR� VWRS� RU� VORZ� WKH�

VSUHDG� RI� KLJKO\� FRQWDJLRXV� GLVHDVHV� DQG� WKH\� KDYH�
HYHQ� FRQVLGHUHG� FULPHV� LI� WKHVH� SRLQWV� DUH� QRW�
REVHUYHG��8VLQJ�D�PDVN� LQ�GDLO\� LQWHUDFWLRQV� UHGXFHV�
WKH� ULVN� RI� &29,'-���� %HFDXVH� &29,'-��� LV�
WUDQVPLWWHG� WKURXJK� VQHH]LQJ�� FRXJKLQJ�� RU� WDONLQJ�
IURP�D�FORVH�GLVWDQFH��VRFLDO�LQWHUFRXUVH��WR�D�KHDOWK\�
SHUVRQ��9LUXVHV�DUH�WUDQVPLWWHG�IURP�SHUVRQ�WR�SHUVRQ�
WKURXJK� GURSOHWV� WKDW� DUH� VSUHDG� WKURXJK� WKH�
UHVSLUDWRU\�WUDFW�ZKHQ�VQHH]LQJ�DQG�FRXJKLQJ��0DVNV�
FDQ� SUHYHQW� WKH� WUDQVIHU� RI� ODUJH� GURSOHWV� WKDW� DUH�
UHOHDVHG�LQWR�WKH�DLU�DIWHU�VQHH]LQJ�DQG�FRXJKLQJ��7KLV�
PHDQV� WKDW� WKH�XVH�RI�KHDOWK�PDVNV� LV�QRW�XVHOHVV����
7KH�&29,'-��� KDV� OHG� WR� D� VKRUWDJH� RI� IDFH�PDVNV�
ZRUOGZLGH�� OHDGLQJ� SHRSOH� WR� SURGXFH� PDVNV� IURP�
KRPH�DSSOLDQFHV��7RGD\��GXH�WR� WKH� ODFN�RI�PDVNV�� LW�
LV� SRVVLEOH� WR� XVH� IDEULF� DQG� KRPH� PDVNV� LQ� SXEOLF�
VSDFHV�� 7KHUHIRUH�� FORWK� DQG� ZDVKDEOH� PDVNV�
DSSURYHG� E\� WKH� 0LQLVWU\� RI� +HDOWK� FDQ� UHGXFH�
KRXVHKROG� FRVWV�� +RZHYHU�� QRW� DOO� IDEULFV� KDYH� WKH�
VDPH�OHYHO�RI�LQKLELWRU\�DQG�DLU�ILOWHULQJ�SRZHU�DQG�DUH�
QRW� FDSDEOH� RI� ILOWHULQJ� GURSOHWV� RI� YLUXV�� %HFDXVH�
ZKHQ� D� SHUVRQ� ZLWK� &29,'-��� GLVHDVH� VQHH]HV� RU�
FRXJKV�� WKH\� VFDWWHU� UHODWLYHO\� ODUJH� VDOLYD� SDUWLFOHV��
DERXW�����PLOOLPHWHUV�LQ�GLDPHWHU��ZLWK�D�UDGLXV�RI�����
WR���PHWHUV��$FFRUGLQJ� WR�6SXWQLN��FLWLQJ� UHVHDUFK�E\�
WKH� $&6� 3XEOLVKLQJ� ZHEVLWH�� WKH� EHVW� SURSHUW\� RI�
KRXVHKROG� PDVNV� PDGH� RI� FRPSRVLWH� IDEULFV�� IRU�
H[DPSOH�� FRWWRQ� IURP� D� NLQG� RI� VLON� IDEULF�� IODQQHO�
FRWWRQ�� 7KH� DELOLW\� RI� WKH� PDVN� WR� ILOWHU� SDUWLFOHV� QRW�
RQO\�GHSHQGV� RQ� WKH�PDWHULDO� DQG� W\SH�� EXW� LW� LV� DOVR�
LPSRUWDQW� KRZ� LW� FRYHUV� \RXU� PRXWK� DQG� QRVH��
KRZHYHU�� WKH� FRPIRUW� DQG� EUHDWKDELOLW\� RI� WKH� XVHU�
YDULHV� LQ� GLIIHUHQW� PRGHOV� RI� PDVNV� DYDLODEOH� LQ� WKH�
PDUNHW��� 
3HSSHUPLQW� HVVHQWLDO� RLO� �3(2��DUH� YHU\� SRSXODU�ZLWK�
WKH�SXEOLF�WRR��RQ�WKH�RWKHU�KDQG��DURPDWKHUDS\�LV�RQH�
RI�WKH�SURFHVVHV�WKDW�LV�FRQVLGHUHG�LQ�FRPSOHPHQWDU\�
PHGLFLQH�WR�PDLQWDLQ�SDWLHQWV
�PHQWDO�KHDOWK��7KH�DQWL-
LQIODPPDWRU\� SURSHUWLHV�� DQWLPLFURELDO� SURSHUWLHV� RI�
3(2� DUH� YHU\� VWURQJ�� XVHIXO� DQG� QDWXUDOO\� ORZHUV�
IHYHU�� $OVR�� 3(2� KDV� EHHQ� VKRZQ� WR� KDYH� JRRG�
SK\VLRORJLFDO�HIIHFWV�RQ� WKH�ERG\���� ,Q� IDFW��D�QXPEHU�
RI�VWXGLHV�KDYH�VKRZQ�WKDW�WKH�IUDJUDQW�RGRUV�RI�3(2�
KDYH�� DQWLYLUDO�� DQWL-LQIODPPDWRU\�� DQG� LPPXQH�
PRGXODWRU\� SURSHUWLHV� SV\FKR-SK\VLRORJLFDO� � HIIHFWV�
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DQG�SURYHG� WKDW� WKH\�FDQ�EULQJ� IDVW� UHOLHI� IURP�VWUHVV�
DQG� HDVH� HPRWLRQDO� GLIILFXOWLHV������� ,Q� IDFW�� D� QXPEHU�
RI� VWXGLHV� KDYH� VKRZQ� WKDW� 3(2� IUDJUDQFHV� KDYH�
SV\FKR-SK\VLRORJLFDO��DQWL-YLUDO��DQWL-LQIODPPDWRU\��DQG�
LPPXQH-PRGLI\LQJ� SURSHUWLHV�� DQG� KDYH� SURYHQ� WKDW�
WKH\� FDQ� UHOLHYH� VWUHVV� DQG� UHGXFH� HPRWLRQDO�
SUREOHPV��� 
6RPH� H[LVWLQJ� KHDOWK� IDFWRUV� DQG� PHQWDO� VWDWHV� FDQ�
LPSDLU�WKH�IXOO�IXQFWLRQLQJ�RI�WKH�LPPXQH�V\VWHP��3(2�
FDQ� VXSSRUW� WKH� ERG\¶V� LPPXQH� UHVSRQVH������$V� KDV�
EHHQ� SURYHQ� YLUXVHV� DUH� VHQVLWLYH� WR� 3(2���� 7KH�
ILOWHULQJ� FDSDFLW\�� DQG� KHQFH� WKH� OHYHO� RI� SURWHFWLRQ�
DJDLQVW� SROOXWDQWV� DQG� SDWKRJHQV�� GHSHQGV� RQ� WKH�
PDWHULDOV�XVHG�DQG�WKH�HQJLQHHULQJ�GHVLJQ������� ,Q� WKH�
FXUUHQW�VLWXDWLRQ�ZKHUH�ZH�DUH�ZLWQHVVLQJ�DQ�LQFUHDVH�
LQ� WKH� QXPEHU� RI� FDVHV� DQG� GHDWKV� LQ� WKH�ZRUOG� DQG�
WKH�SRVVLELOLW\�RI�FRQWDFW�ZLWK�LQIHFWHG�RU�DV\PSWRPDWLF�
LQIHFWHG� SHRSOH� LQ� WKH� FRPPXQLW\� KDV� LQFUHDVHG�� ZH�
VKRXOG� DYRLG� DWWHQGLQJ� FRPPXQLWLHV� DV� PXFK� DV�
SRVVLEOH�� 7KH� XVH� RI� D� PDVN� FDQ� SUHYHQW� D� KHDOWK\�
SHUVRQ� IURP� EHFRPLQJ� LQIHFWHG� DQG� SUHYHQW� RWKHUV�
IURP� EHFRPLQJ� LQIHFWHG� E\� SUHYHQWLQJ� WKH� YLUXV� IURP�
VSUHDGLQJ� WR� DV\PSWRPDWLF� SDWLHQWV� RU� SDWLHQWV� ZKR�
KDYH� QRW� \HW� GHYHORSHG� V\PSWRPV�� 6FLHQWLILF� DUWLFOHV�
VKRZ� WKDW� XVLQJ� D� PDVN� UHGXFHV� WKH� ULVN� RI�
WUDQVPLWWLQJ�WKH�YLUXV�E\�DERXW����SHUFHQW�DQG�NHHSLQJ�
D�SK\VLFDO� GLVWDQFH�RI�DERXW� WZR�PHWHUV�E\�DERXW����
SHUFHQW�� 
$W�OHDVW�RQH�\HDU�DIWHU�WKH�RXWEUHDN�RI�&29,'-����WKH�
XVH� RI� PDVNV� DV� D� SURWHFWLYH� OD\HU� DJDLQVW� WKH�
SUHYHQWLRQ� DQG� VSUHDG� RI� WKH� &29,'-��� SOD\V� DQ�
LPSRUWDQW� UROH�� 7KH�PDLQ� SXUSRVH� RI� WKLV� PDVN� LV� WR�
VROYH� WKH� SUREOHP�RI�PDVNV�RQ� WKH�PDUNHW� WKDW� KDYH�
DOUHDG\� EHHQ� LQWURGXFHG� 7KHQ� ZH� GHVLJQHG� DQG�
LQYHQWHG��WZR-ILOWHU�1DQR�6/�PDVN�WR�GHDO�ZLWK�&29,'-
���DV�DQ�DOWHUQDWLYH�WR�FRPPHUFLDO�PDVNV��7KH�1DQR�
6/� PDVN� GLVFXVVHG� UHVHDUFK� DGYDQFHV� LQ� WKH�
GHYHORSPHQW� RI� PDWHULDOV� ZLWK� LPSURYHG� ILOWHULQJ�
FDSDFLW\� DQG� DQWLPLFURELDO� DFWLYLW\�� %HFDXVH�� WKH� XVH�
RI�D� UHSODFHDEOH� ILOWHU� LQ� WKH�FRQVWUXFWLRQ�RI� WKH�PDVN�
PDNHV� LW� ZDVKDEOH� DQG� UHSODFHDEOH� LI� FRQWDPLQDWHG��
ZKLOH� UH-ZDVKLQJ� H[LVWLQJ� PDVNV� WR� UHXVH� WKHP� LV�
LQFRUUHFW��%HFDXVH�RI� WKH�RSHQLQJ�RI� WKH� ILEHUV� LQ� WKH�
PDVN�DQG�DOVR�FKDQJHV� LQ� WKH�SK\VLFDO�DQG�FKHPLFDO�
VWUXFWXUH�� WKH� PDVN� ORVHV� LWV� HIIHFWLYHQHVV� DQG� ZLOO�
KDYH�VHYHUH�YLUDO�RU�PLFURELDO�FRQWDPLQDWLRQ��7KH�XVH�
RI�D�3(2�ILOWHU�LQ�WKH�FRQVWUXFWLRQ�RI�WKH�PDVN�KDV�DQ�
HIIHFWLYH�UROH�LQ�WUHDWLQJ�SQHXPRQLD��VWUHQJWKHQLQJ�WKH�
LPPXQH� V\VWHP�DQG� GLVLQIHFWLQJ��-���� $OVR�� WKH� OD\HUV�
RI�WKH�PDVN�DUH�QHZ�FRPSDUHG�WR�WKH�H[LVWLQJ�PDVNV��
HVSHFLDOO\� LQ� WKH� DGKHVLYH� SDUW� RI� WKH� OD\HUV� DQG� LWV�
FRQQHFWLRQV�� DQG� WKHLU� LPSHUPHDELOLW\� WR� WKH� YLUXV� LV�
LQQRYDWLYH� DQG� LQYHQWLYH� �)LJXUH� ,;��� %\� XVLQJ� WKLV�
SURGXFW�� LW� LV�SRVVLEOH�WR�WDNH�D�ELJ�VWHS� LQ�SUHYHQWLQJ�
&29,'-��� DQG� DOVR� WR� KHOS� PRYH� WKH� HFRQRPLF�
ZKHHOV�RI� WKH�FRXQWU\��%\� LPSOHPHQWLQJ� WKLV�SODQ��ZH�
FDQ�ILQG�D�FULWHULRQ�IRU�D�VXLWDEOH�PDVN�WKDW�IRU�WKH�ILUVW�
WLPH� WKH� TXDOLW\� RI� WKH� IDEULF� PDVN� LV� LPSRUWDQW� LQ�

WHUPV�RI�ILOWHU� LQWHUFKDQJHDELOLW\��ZDVK�DELOLW\�� OHDNDJH�
DQG�LWV�ILOWHULQJ�HIILFLHQF\�LQ�WKH�FRXQWU\� 
),*85(�,;��7+(�),1$/�6+$3(�2)�7+(�6/�0$6. 

7KH� ILUVW� DSSOLFDWLRQ� RI� WKH� PDVN� LQ� XUEDQ� OLIH� LV�
LQIHFWHG� ZLWK� WKH� &29,'-��� YLUXV� DQG� LV� WKH� VHFRQG�
DSSOLFDWLRQ� LQ� WKH� PHGLFDO� LQGXVWU\�� 7R� SURGXFH� WKLV�
PDVN�� ODUJH� DQG� H[SHQVLYH� GHYLFHV� RU� VSHFLDO�
WHFKQRORJ\�DUH�QRW�QHHGHG�DQG�LW�FDQ�EH�SURGXFHG�E\�
WKH� VLPSOHVW� GHYLFHV� LQ� GLIIHUHQW� RUJDQV� DQG� FDQ� EH�
UHDFKHG�E\�SHRSOH� LQ� WKH�VKRUWHVW�SRVVLEOH� WLPH��7KLV�
GHVLJQ�FDQ�DOVR�EH�LPSOHPHQWHG�E\�DOO�PDQXIDFWXUHUV�
RI� FRVPHWLFV�� PHGLFDO� GHYLFHV�� FORWKLQJ� DQG� IDEULFV��
7KH�XVH�RI�WKH�SURSRVHG�SURGXFW��DV�PHQWLRQHG��LV�WR�
SURWHFW�WKH�KHDOWK�RI�WKH�FRPPXQLW\�DJDLQVW�&29,'-���
DQG� SURWHFWV� FRQVXPHUV� IURP� WKH� ULVN� RI� FRQWUDFWLQJ�
WKLV�GLVHDVH�E\�SURWHFWLQJ�WKHP� 

&21&/86,21 

,Q�JHQHUDO�� LW� FDQ�EH�FRQFOXGHG� IURP� UHFHQW� UHVHDUFK�
E\� VFLHQWLVWV� WKDW� DOWKRXJK� UHVSLUDWRU\� WUDQVPLVVLRQ�
DQG�FRQWDFW�ZLWK�LWV�VHFUHWLRQV�LV�WKH�PRVW�ZHOO-NQRZQ�
ZD\�RI�WUDQVPLWWLQJ�WKH�YLUXV��EXW�JLYHQ�WKH�ZLGHVSUHDG�
SUHYDOHQFH� RI� WKH� &29,'-��� DQG� LWV� SUHVHQFH� LQ�
GLIIHUHQW�FOLQLFDO�VSHFLPHQV��2WKHU�ZD\V�RI�WUDQVPLWWLQJ�
WKH�GLVHDVH�UHTXLUH�IXUWKHU�VWXGLHV�DQG��RI�FRXUVH��XVH�
D�PDVN��IXOO�REVHUYDQFH�RI�WKH�SULQFLSOHV�RI�GLVWDQFH�LQ�
VRFLDO� OLIH� DQG� LQ� FRQWDFW� ZLWK� VXVSHFWV� RU� LQIHFWHG�
SHRSOH� EHIRUH� DFFXUDWHO\� LGHQWLI\LQJ� RWKHU� ZD\V� RI�
WUDQVPLVVLRQ� 

$&.12:/('*0(17 

7KLV� 6/� PDVN� DSSURYHG� E\� 7DEUL]� 8QLYHUVLW\� RI�
0HGLFDO�6FLHQFHV��7DEUL]��,UDQ� 

(WKLFDO� SHUPLVVLRQ�� 8QLYHUVLW\� RI� 7DEUL]�� 7DEUL]�
,UDQ� (5&� OHWWHU� 1R�� ���������� GDWHG� 
�-�-������ 
&RQIOLFW� RI� ,QWHUHVW�� 1R� NQRZQ� FRQIOLFWV� RI�
LQWHUHVWV 
)XQGLQJ��1R�VLJQLILFDQW�ILQDQFLDO�VXSSRUW�KDV�EHHQ�
SURYLGHG�WR�LQIOXHQFH�WKH�UHVXOW�RI�WKLV�UHVHDUFK� 

$87+25�&2175,%87,216 

3DVKDLH�6� &RQFHSW�	�PDLQ�FRQWULEXWRU 
)LúQH�0� $QDO\VLV 

)DEULFDWLRQ�RI�7ZR-)LOWHU�1DQR�6/�0DVN 

�� 
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5()(5(1&(6 

�� 6KH�-��-LDQJ�-��<H�/��+X�/��%DL�&��6RQJ�<�������
QRYHO�FRURQDYLUXV�RI�SQHXPRQLD�LQ�:XKDQ��&KLQD��
HPHUJLQJ�DWWDFN�DQG�PDQDJHPHQW�VWUDWHJLHV��&OLQ�
7UDQVO�0HG������������������GRL����������V�����-
���-�����-]� 

�� (SLGHPLRORJ\�:RUNLQJ�*URXS� IRU� 1&,3� (SLGHPLF�
5HVSRQVH�� &KLQHVH� &HQWHU� IRU� 'LVHDVH� &RQWURO�
DQG� 3UHYHQWLRQ�� 7KH� HSLGHPLRORJLFDO�
FKDUDFWHULVWLFV� RI� DQ� RXWEUHDN� RI� ����� QRYHO�
FRURQDYLUXV� GLVHDVHV� �&29,'-���� LQ� &KLQD��
=KRQJKXD�/LX�;LQJ�%LQJ�;XH�=D�=KD���������������
���-���� 

�� $QGHUVRQ� 50�� +HHVWHUEHHN� +�� .OLQNHQEHUJ� '��
+ROOLQJVZRUWK� 7'�� +RZ� ZLOO� FRXQWU\-EDVHG�
PLWLJDWLRQ� PHDVXUHV� LQIOXHQFH� WKH� FRXUVH� RI� WKH�
&29,'-��� HSLGHPLF"� /DQFHW�� ������ ������������
���-���GRL����������6����-�������������-� 

�� =RX�/��5XDQ�)��+XDQJ�0��/LDQJ�/��+XDQJ�+��+RQJ�
=�� HW� DO�� 6$56-&R9-�� 9LUDO� /RDG� LQ� 8SSHU�
5HVSLUDWRU\� 6SHFLPHQV� RI� ,QIHFWHG� 3DWLHQWV�� 1�
(QJO�-�0HG���������������������-���GRL����������
1(-0F�������� 

�� 1DLU� %�� )LQDO� UHSRUW� RQ� WKH� VDIHW\� DVVHVVPHQW� RI�
0HQWKD�3LSHULWD��3HSSHUPLQW��2LO��0HQWKD�3LSHULWD�
�3HSSHUPLQW�� /HDI� ([WUDFW�� 0HQWKD� 3LSHULWD�
�3HSSHUPLQW�� /HDI�� DQG� 0HQWKD� 3LSHULWD�
�3HSSHUPLQW�� /HDI�:DWHU�� ,QW� -� 7R[LFRO�� ������ ��
�6XSSO�������-��� 

�� 0F.D\� '/�� %OXPEHUJ� -%�� $� UHYLHZ� RI� WKH�
ELRDFWLYLW\� DQG� SRWHQWLDO� KHDOWK� EHQHILWV� RI�
SHSSHUPLQW� WHD� �0HQWKD� SLSHULWD� /���� 3K\WRWKHU�
5HV������������������-����GRL����������SWU������ 

�� *ULJROHLW� +*�� *ULJROHLW� 3�� 3KDUPDFRORJ\� DQG�
SUHFOLQLFDO� SKDUPDFRNLQHWLFV� RI� SHSSHUPLQW� RLO��
3K\WRPHGLFLQH��������������� ���-���GRL�� ��������
M�SK\PHG������������� 

�� +RZDUG� -�� +XDQJ� $�� /L� =�� 7XIHNFL� =�� =GLPDO� 9��
:HVWKXL]HQ� +�� 9DQ� 'HU�� )DFH� 0DVNV� $JDLQVW�
&29,'-���� $Q� (YLGHQFH� 5HYLHZ�� 3UHSULQWV���
31$6�� ������ GRL�� ���������
SUHSULQWV������������Y� 

�� 2UJDQL]DWLRQ� :+�� 0DVN� XVH� LQ� WKH� FRQWH[W� RI�
&29,'-���� ,QWHULP� JXLGDQFH� ������ �� 'HFHPEHU�
������������:RUOG�+HDOWK�2UJDQL]DWLRQ��$YDLODEOH�
IURP�� KWWSV���DSSV�ZKR�LQW�LULV�
KDQGOH�������������� 

��� %HWVFK� &�� .RUQ� /�� 6SUHQJKRO]� 3�� )HOJHQGUHII� /��
(LW]H� 6�� 6FKPLG� 3�� HW� DO�� 6RFLDO� DQG� EHKDYLRUDO�
FRQVHTXHQFHV�RI�PDVN�SROLFLHV�GXULQJ�WKH�&29,'
-��� SDQGHPLF�� 3URF�1DWO� $FDG� 6FL� 8� 6� $�� ������
��������������-���GRL����������SQDV������������ 

��� 6FK�QHPDQQ�+-��$NO�($��&KRX�5��&KX�'.��/RHE�
0�� /RWIL� 7�� HW� DO�� 8VH� RI� IDFHPDVNV� GXULQJ� WKH�
&29,'-���SDQGHPLF��/DQFHW�5HVSLU�0HG���������
���������-�� 

��� 3UDWKHU� .$��:DQJ�&&�� 6FKRROH\� 57�� � 5HGXFLQJ�
WUDQVPLVVLRQ�RI�6$56-&R9-���6FLHQFH�����������

������������-��� 
��� =RODG]�3��5DXGHQEXVK�%��/LOOH\�6��3URFHHGLQJV�RI�

$QQXDO� PHHWLQJ� RI� WKH� $VVRFLDWLRQ� IRU�
&KHPRUHFHSWLRQ� 6FLHQFHV�� 6DUDVRWD�� )/�� 86$��
������&LQQDPRQ�SHUNV�SHUIRUPDQFH� 

��� 0HDPDUEDVKL� $�� 5DMDEL� $�� 7KH� HIIHFWV� RI�
SHSSHUPLQW� RQ� H[HUFLVH� SHUIRUPDQFH�� -� ,QW� 6RF�
6SRUWV�1XWU������������������ 

��� 5DXGHQEXVK� %�� =RODG]� 3�� 7KH� HIIHFWV� RI�
SHSSHUPLQW� RGRU� DGPLQLVWUDWLRQ� RQ� OXQJ� FDSDFLW\�
DQG� LQKDODWLRQ� DELOLW\� 7HFKQLFDO� 5HSRUW� IRU�
+HDOWK&DUH� ,QWHUQDWLRQDO�� 6HDWWOH�� :DVKLQJWRQ��
����� 

��� 0HDPDUEDVKL� $�� ,QVWDQW� HIIHFWV� RI� SHSSHUPLQW�
HVVHQWLDO� RLO� RQ� WKH�SK\VLRORJLFDO� SDUDPHWHUV�DQG�
H[HUFLVH� SHUIRUPDQFH�� $YLFHQQD� -� 3K\WRPHG��
��������������-�� 

��� /LDQJ�0��*DR�/��&KHQJ�&��=KRX�4��8\�-3��+HLQHU�
.�� HW� DO�� (IILFDF\� RI� IDFH� PDVN� LQ� SUHYHQWLQJ�
UHVSLUDWRU\� YLUXV� WUDQVPLVVLRQ�� $� V\VWHPDWLF�
UHYLHZ�DQG�PHWD-DQDO\VLV��7UDYHO�0HG� ,QIHFW�'LV��
����������������� 

��� $VLI�0�� 6DOHHP�0�� 6DDGXOODK�0�� <DVHHQ�+6�� $O�
=DU]RXU�5��&29,'-���DQG� WKHUDS\�ZLWK� HVVHQWLDO�
RLOV� KDYLQJ� DQWLYLUDO�� DQWL-LQIODPPDWRU\�� DQG�
LPPXQRPRGXODWRU\� SURSHUWLHV��
,QIODPPRSKDUPDFRORJ\�� ������ �-��� GRL� ��������
V�����-���-�����-��>(SXE�DKHDG�RI�SULQW@� 

��� &KXD�0+��&KHQJ�:��*RK�66��.RQJ�-�� /L�%��/LP�
-<�� HW� DO�� )DFH� PDVNV� LQ� WKH� QHZ� &29,'-���
QRUPDO�� PDWHULDOV�� WHVWLQJ�� DQG� SHUVSHFWLYHV��
5HVHDUFK��:DVK�'&����������������������� 

��� =KX�1��=KDQJ�'��:DQJ�:��/L�;��<DQJ�%��6RQJ�-��
HW� DO�� $� QRYHO� FRURQDYLUXV� IURP� SDWLHQWV� ZLWK�
SQHXPRQLD� LQ� &KLQD�� ������ 1HZ� (QJO� -� 0HG��
������ ����������-���� GRL�� ��������
1(-0RD�������� 

��� %HQ]HOO� 6*�� &ROOLV� $�� 1LFRODLGHV� &�� 5DWLRQLQJ�
VRFLDO� FRQWDFW� GXULQJ� WKH� &29,'-��� SDQGHPLF��
7UDQVPLVVLRQ� ULVN� DQG� VRFLDO� EHQHILWV� RI� 86�
ORFDWLRQV��31$6����������������������-��� 

��� &KX� '.�� $NO� ($�� 'XGD� 6�� 6ROR� .�� <DDFRXE� 6��
6FK�QHPDQQ�+-�� HW� DO�� 3K\VLFDO� GLVWDQFLQJ�� IDFH�
PDVNV�� DQG� H\H� SURWHFWLRQ� WR� SUHYHQW� SHUVRQ-WR-
SHUVRQ�WUDQVPLVVLRQ�RI�6$56-&R9-��DQG�&29,'-
���� D� V\VWHPDWLF� UHYLHZ� DQG� PHWD-DQDO\VLV��
/DQFHW������������������������-��� 

��� )RURX]DQGHK�3��2
'RZG�.��3LOODL�6&��)DFH�PDVNV�
DQG�UHVSLUDWRUV� LQ� WKH�ILJKW�DJDLQVW� WKH�&29,'-���
SDQGHPLF�� $Q� RYHUYLHZ� RI� WKH� VWDQGDUGV� DQG�
WHVWLQJ�PHWKRGV��6DI�6FL��������������� 

��� /L]DUUDJD�9DOGHUUDPD�/5��(IIHFWV�RI�HVVHQWLDO�RLOV�
RQ� FHQWUDO� QHUYRXV� V\VWHP�� )RFXV� RQ� PHQWDO�
KHDOWK��3K\WRWKHUDS\�5HVHDUFK������������������-
���� 

��� &KDSOLQ� ''�� 2YHUYLHZ� RI� WKH� LPPXQH� UHVSRQVH�� 
-� $OOHUJ\� &OLQ� ,PPXQRO�� ������������6�-6���� 
GRL����������M�MDFL������������� 

6DMMDG�3DVKDLH��0�FDKLW�)LúQH��5RPLQD�+DELESRXU 

�� 
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��� 3HWHUIDOYL�$��0LNR�(��1DJ\�7��5HJHU�%��6LPRQ�'��
0LVHWD� $�� HW� DO�� 0XFK� 0RUH� 7KDQ� D� 3OHDVDQW�
6FHQW��$�5HYLHZ�RQ�(VVHQWLDO�2LOV�6XSSRUWLQJ�WKH�
,PPXQH�6\VWHP��0ROHFXOHV�� ������ �������� ������
GRL� ��������PROHFXOHV��������� 

��� 6FKQLW]OHU� 3�� $VWDQL� $�� 5HLFKOLQJ� -�� $QWLYLUDO�
HIIHFWV�RI�SODQW-GHULYHG�HVVHQWLDO�RLOV�DQG�SXUH�RLO�
FRPSRQHQWV�� ,Q�� 7RUPDU� +�� HGLWRU�� /LSLGV� DQG�
(VVHQWLDO�2LOV�DV�$QWLPLFURELDO�$JHQWV��-RKQ�:LOH\�
DQG�6RQV��/WG���+RERNHQ��1-��86$��������S����-
���� 

��� /RQJ�<��+X�7��/LX�/��&KHQ�5��*XR�4��<DQJ�/��HW�
DO�� (IIHFWLYHQHVV� RI� 1��� UHVSLUDWRUV� YHUVXV�
VXUJLFDO� PDVNV� DJDLQVW� LQIOXHQ]D�� D� V\VWHPDWLF�
UHYLHZ� DQG� PHWD-DQDO\VLV�� -� (YLG� %DVHG� 0HG��
���������������-�����GRL����������MHEP������� 

��� 5XEER� 6'�� $EERWW� /5�� )LOWUDWLRQ� HIILFLHQF\� RI�
VXUJLFDO�PDVNV��D�QHZ�PHWKRG�RI�HYDOXDWLRQ��$XVW�
1�=�-�6XUJ�����������������-���GRL����������M�����
-����������WE������[� 

��� 7LVVHUDQG� 5�� <RXQJ� 5�� (VVHQWLDO� RLO� VDIHW\� (-
ERRN�� $� JXLGH� IRU� KHDOWK� FDUH� SURIHVVLRQDOV��
(OVHYLHU�+HDOWK�6FLHQFHV������� 

��� 3DWQH� 7�� 0DKRUH� -�� 7RNPXUNH� 3�� ,QKDODWLRQ� RI�
HVVHQWLDO� RLOV�� FRXOG� EH� DGMXYDQW� WKHUDSHXWLF�
VWUDWHJ\� IRU� &RYLG-���� ,QW� -� 3KDUP� 6FL� 	� 5HV��
���������������-������GRL�����������,-365�����
-���������������-��� 

��� +RUYiWK�*��ÈFV�.��(VVHQWLDO� RLOV� LQ� WKH� WUHDWPHQW�
RI�UHVSLUDWRU\�WUDFW�GLVHDVHV�KLJKOLJKWLQJ�WKHLU�UROH�
LQ� EDFWHULDO� LQIHFWLRQV� DQG� WKHLU� DQWL� LQIODPPDWRU\�
DFWLRQ��D�UHYLHZ��)ODYRXU�)UDJU�-������������������
-����GRL����������IIM������ 

)DEULFDWLRQ�RI�7ZR-)LOWHU�1DQR�6/�0DVN 

�� 

$87+25�$)),/,$7,21� 
 

'U��6DMMDG�3DVKDLH��&RUUHVSRQGLQJ�$XWKRU� 
'HSDUWPHQW�RI�6SRUW�0DQDJHPHQW� 
)DFXOW\�RI�3K\VLFDO�(GXFDWLRQ�	�6SRUW�6FLHQFHV 
8QLYHUVLW\�RI�7DEUL]��7DEUL]��,5$1�� 
(PDLO��VDMMDG�SDVKDLH#\DKRR�FRP 
 
'U��0�FDKLW�)LúQH 
$VVLVWDQW�3URIHVVRU��'HSDUWPHQW�RI�6SRUW�0DQDJHPHQW 
)DFXOW\�RI�3K\VLFDO�(GXFDWLRQ�	�6SRUW�6FLHQFHV 
8QLYHUVLW\�RI�&XPKXUL\HW��6LYDV��7XUNH\�� 
 
5RPLQD�+DELESRXU 
'HSDUWPHQW�RI�6SRUW�0DQDJHPHQW 
&KDUNKH�1LORIDUL�$]HUEDLMDQ�(GXFDWLRQ�,QVWLWXWH 
7DEUL]��,5$1� 


