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,QWHJUDWLQJ�RQ�ERDUG�DXWKRULVDWLRQ�PHDVXUHPHQWV�
ZLWK�LQ�VHUYLFH�PHDVXUHPHQWV�DQG�ULVN�DVVHVVPHQW�
WRZDUGV�PRUH�HIIHFWLYH�UXQQLQJ�G\QDPLFV�DSSURYDO

5LFFDUGR /,&&,$5'(//2���*DEULHOH 0$/$9$6,���/XFD 5,==(772�

�6$3,(1=$�8QLYHUVLWD¶�GL�5RPD�',&($�'HSW��RI�&LYLO��%XLOGLQJ�DQG�(QYLURQPHQWDO�(QJLQHHULQJ��5RPH��,WDO\
&RUUHVSRQGLQJ�$XWKRU��5LFFDUGR /,&&,$5'(//2��ULFFDUGR�OLFFLDUGHOOR#XQLURPD��LW�

$EVWUDFW

,Q�VHUYLFH�ZKHHO�UDLO�FRQWDFW�IRUFH�PHDVXUHPHQWV�DUH�LQFUHDVLQJO\�EHLQJ�SHUIRUPHG�ZLWK�ERWK�
RQ�ERDUG�DQG�ZD\VLGH�V\VWHPV�IRU�YDULRXV�SXUSRVHV��VXFK�DV�LGHQWLI\LQJ�SUREOHPV�RQ�VLQJOH�YHKLFOHV�
�RYHUORDGLQJ� DQG� XQEDODQFH��ZKHHO� IODWV� HWF��� DQG� HQDEOLQJ� SUHGLFWLYH�PDLQWHQDQFH� RI� FRPSRQHQWV��
6XFK�D�ZHDOWK�RI�PHDVXUHPHQWV�FDQ�EH�H[SHFWHG�QRW�RQO\�WR�IXOILO�WKHLU�RULJLQDO�SXUSRVHV��EXW�DOVR�WR�
VWHDGLO\� ILOO� LQ� YHKLFOH�WUDFN� LQWHUDFWLRQ� NQRZOHGJH� JDSV� LI� SURSHUO\� H[SORLWHG� � H�J�� ZLWK� D� ELJ�GDWD�
DSSURDFK��2QH�SRVVLEOH�H[SORLWDWLRQ�UHJDUGV�WKH�DXWKRULVDWLRQ�WR�SODFH�UROOLQJ�VWRFN�LQ�VHUYLFH�IURP�WKH�
SRLQW�RI�YLHZ�RI�UXQQLQJ�G\QDPLFV��7KLV�LVVXH�LV�FDUHIXOO\�DGGUHVVHG�LQ�(XURSHDQ�OHJLVODWLRQ�DQG�XVXDOO\�
UHTXLUHV�D�VLJQLILFDQW�H[WHQW�RI�RQ�WUDFN�WHVWLQJ��,W�LV�VWLOO�ZLGHO\�FRQVLGHUHG�D�WRSLF�ZKHUH�VLJQLILFDQW�FRVW�
UHGXFWLRQV�FRXOG�EH�DFKLHYHG�ZLWKRXW�VDFULILFLQJ�VDIHW\��DQG�D�SRVVLEOH�EDUULHU�WR�LQQRYDWLRQV�VXFK�DV�
DFWLYH�SULPDU\�VXVSHQVLRQV�DQG�VWHHULQJ��$�QXPEHU�RI�UHVHDUFK�GLUHFWLRQV�KDYH�EHHQ�DGGUHVVLQJ�WKLV�
LVVXH��ILUVW�DQG�IRUHPRVW�WKH�XVH�RI�YLUWXDO�PHWKRGV��0XOWL�%RG\�6LPXODWLRQ��DV�D�VXSSOHPHQW�WR�RQ�WUDFN�
WHVWLQJ��+RZHYHU��WKH�SURFHVV�GHILQHG�LQ�WKH�OHJLVODWLRQ�RSHQV�WKH�GRRU�WR�RWKHU�SRVVLEOH�LPSURYHPHQWV��
,W�FRPSULVHV�DV�D�NH\�HOHPHQW�³UHWXUQ�RI�H[SHULHQFH´��DQG�DOWKRXJK�VWLOO�HVVHQWLDOO\�UXOH�EDVHG��LV�RSHQ�
WR� ULVN�EDVHG� DSSURDFKHV� VXFK� DV� WKDW� GHILQHG� LQ� WKH� (XURSHDQ� &RPPRQ� 6DIHW\� 0HWKRG� IRU� 5LVN�
$VVHVVPHQW��&60�5$���

+DYLQJ�GHYHORSHG�ERWK�RQ�ERDUG�DQG�ZD\VLGH�ZKHHO�UDLO�FRQWDFW�IRUFH�PHDVXUHPHQW�V\VWHPV��
WKH�DXWKRUV�FRQVLGHU� WKDW� WKH� ³UHWXUQ�RI�H[SHULHQFH´�HOHPHQW�PD\� IXUWKHU�EH�VSHFLILHG�E\� WDNLQJ� LQWR�
DFFRXQW��IRU�D�JLYHQ�W\SH�RI�UROOLQJ�VWRFN��WKH�ODWHUDO�IRUFHV�DQG�ZKHHO�ORDGV�WKDW�DUH�LQFUHDVLQJO\�EHLQJ�
PHDVXUHG�LQ�DFWXDO�VHUYLFH�

.H\ZRUGV��YHKLFOH��DXWKRULVDWLRQ��ULVN� ZKHHO��ORDG��PHDVXUHPHQW

���,QWURGXFWLRQ

����(8�UHJXODWRU\�IUDPHZRUN

,Q�WKH�(XURSHDQ�8QLRQ��UROOLQJ�VWRFN�LV�GHILQHG�DV�D�³VXEV\VWHP´�RI�WKH�(8�UDLO�V\VWHP�DQG�VLPLODUO\�WR�
WKH�RWKHU�VXEV\VWHPV LW�LV SODFHG�RQ�WKH�PDUNHW�DFFRUGLQJ�WR�WKH WKH�VR�FDOOHG�³,QWHURSHUDELOLW\�'LUHFWLYH´
>�@��ZKLFK�LV�LQ�OLQH�ZLWK�WKH�OHJLVODWLRQ�IRU�DQ\�RWKHU�SURGXFW��1DWLRQDO�OHJLVODWLRQ�PXVW�FRQIRUP�ZLWK�WKLV�
GRFXPHQW DQG�ORFRPRWLYHV�DQG�SDVVHQJHU�YHKLFOHV�PXVW�FRQIRUP�ZLWK�WKH�VXEV\VWHPV¶�³/RF	3DV´�76,
7HFKQLFDO�6SHFLILFDWLRQV�IRU�,QWHURSHUDELOLW\�>�@��ZKLFK�VHW�RXW�³HVVHQWLDO�UHTXLUHPHQWV´�IRU�WKH�SURGXFWV��
2I�LQWHUHVW�IRU�WKLV�SDSHU�LV�WKH�76,¶V FODXVH����������³5ROOLQJ�VWRFN�G\QDPLF�EHKDYLRXU´��ZKLFK�LV�ODUJHO\�
EDVHG�RQ�PDQGDWRU\�FRPSOLDQFH�ZLWK�VWDQGDUG�(1�������>�@��

$XWKRULVDWLRQ�IRU�SODFLQJ�LQ�VHUYLFH�LV�FRQVLGHUHG�E\�WKH�DXWKRULWLHV�DV�D�VKRUW�SHULRG�LQ�WLPH�LQ�ZKLFK�
WKH�GHVLJQ�RI�WKH�UROOLQJ�VWRFN�W\SH�LV�YDOLGDWHG��VHH�)LJ����ZKLFK�ZDV�GHYHORSHG�DV�D�FODULILFDWLRQ�IRU�WKH�
SUHYLRXV� ,QWHURSHUDELOLW\� 'LUHFWLYH�� 6DIH� LQWHJUDWLRQ� RI� WKH� YHKLFOH� LQWR� D� QHWZRUN� ZLWK� JLYHQ�
FKDUDFWHULVWLFV�LV�D�NH\�SDUW�RI�WKH�UHTXLUHG�DVVHVVPHQW�ZKLFK�PD\�EH�SHUIRUPHG�DFFRUGLQJ�WR�DQRWKHU�
IXQGDPHQWDO�SLHFH�RI�OHJLVODWLRQ��WKH�6DIHW\�'LUHFWLYH�>�@�ZKLFK�UHIHUV�WR�WKH�VR�FDOOHG�&RPPRQ�6DIHW\�
0HWKRG��&60��IRU�5LVN�$VVHVVPHQW��5$��>�@�
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,Q� WKH� ODWHVW� LVVXH� RI� WKH�
,QWHURSHUDELOLW\�'LUHFWLYH�WKH�IRFXV�RI�
DXWKRULVDWLRQ�LV�VKLIWHG�WR�SODFLQJ�RQ�
WKH� PDUNHW� E\� WKH� PDQXIDFWXUHU��
)ROORZLQJ�XS�RQ�WKH�FRQFHSWV�RI�WKH�
����� 6DIHW\� 'LUHFWLYH�� WKH� 5DLOZD\�
8QGHUWDNLQJ� �58�� WDNHV� XS� WKH� ULVN�
RI� SODFLQJ� LQ� VHUYLFH� DQ� DXWKRULVHG�
W\SH� RQ� D� FHUWDLQ� QHWZRUN�� 7KH�58�
PXVW�DOVR�FRYHU�WKH�ULVN�WKDW�WKH�LQ�
VHUYLFH� FKDUDFWHULVWLFV� RI� WKH�
YHKLFOHV� GHYLDWH� IURP� WKRVH� RI� WKH�
YHKLFOH� WHVWHG� LQ� WKH� DXWKRULVDWLRQ�
SKDVH��)RU�D�58��WKH�LQWURGXFWLRQ�RI�
WKH� QHZ� YHKLFOH� W\SH� LV� FRQVLGHUHG�
DV� D� ³VLJQLILFDQW� FKDQJH´� WR� WKH� UDLO�
V\VWHP� IRU� ZKLFK� VDIHW\� ULVNV�PXVW�
EH�DVVHVVHG�DFFRUGLQJ WR� WKH &60
5$�>�@�

,Q�VXPPDU\��WKH�(8�OHJLVODWLRQ�FRQVLGHUV�YHKLFOH�DXWKRULVDWLRQ�DQG�ULVN�PDQDJHPHQW�GXULQJ�RSHUDWLRQV�
DV�WZR�GLVWLQFW�EXW�VWURQJO\ FRUUHODWHG�DVSHFWV�

����7HFKQLFDO�EDFNJURXQG

)URP� WKH� WHFKQLFDO� SRLQW� RI� YLHZ�� WKH� EDVLV� IRU� DXWKRULVDWLRQ� WHVWV� UHJDUGLQJ� UXQQLQJ� G\QDPLFV� DUH�
KLVWRULFDOO\�RQ�ERDUG�PHDVXUHPHQWV�IROORZLQJ�(1��������ZKHHO�ODWHUDO�DQG�YHUWLFDO�ORDGV��<�DQG�4��DQG�
DFFHOHUDWLRQV��5HFHQW�\HDUV�KDYH�VHHQ�HIIRUWV� WR�H[SDQG� WKH�XVH�RI�YDOLGDWHG�0XOWL�%RG\�6LPXODWLRQ�
PRGHOV��DOUHDG\�FRQVLGHUHG�LQ�WKH�VWDQGDUG��ZKLFK�LV�D�WRRO�FDSDEOH�RI�FRPSDUDEOH�DFFXUDF\�ZLWK�WKH�
WUDGLWLRQDO�H[SHULPHQWDO�SURFHVV �VHH H�J� >�@ DQG�>�@ EDVHG�RQ�WKH�UHVXOWV�RI�WKH�(8�UHVHDUFK�SURMHFW�
'\QR75$,1�������������0%6�PD\�EH�XVHG IRU�H[DPSOH�WR�VXSSRUW�DXWKRULVDWLRQ�WKURXJK�YLUWXDO�WHVWLQJ�
RI�D�JLYHQ�YHKLFOH�RQ�D�QHWZRUN�ZLWK�GLIIHUHQW� FKDUDFWHULVWLFV� IURP� WKRVH� WHVWHG�H[SHULPHQWDOO\�RU�RI�
YHKLFOHV�ZLWK�OLPLWHG�FKDQJHV�ZLWK�UHVSHFW�WR�D�SUHYLRXV�GHVLJQ�

,Q�VHUYLFH�PHDVXUHPHQWV GR�QRW�FXUUHQWO\�GLUHFWO\�FRQWULEXWH�WR�WKH�DXWKRULVDWLRQ�SKDVH��EXW�WKH\�FRXOG�
FRQWULEXWH�WR�WKH�PDQDJHPHQW�RI�WKH�DVVRFLDWHG�ULVNV�DQG�LQIRUP�WKH�GHVLJQ�DQG�DXWKRULVDWLRQ�SKDVH�
DV�³UHWXUQ�RI�H[SHULHQFH´�DV�HQYLVDJHG�LQ�)LJ�����0HDVXUHPHQWV�WKDW�FRXOG�EH XVHIXO�LQ�WKLV�VHQVH�DUH�

x RQ�ERDUG�FRQWDFW�IRUFH�PHDVXUHPHQWV �ORQJLWXGLQDO��ODWHUDO�DQG�YHUWLFDO�ZKHHO�ORDGV� DV�VWXGLHG�
H�J��LQ�WKH�RQ�JRLQJ�581�5DLO�UHVHDUFK�SURMHFW�>�@��ZKLFK�DUH�VWLOO�QRW�ZLGHVSUHDG��DQG�RQ�ERDUG�
DFFHOHUDWLRQ�PHDVXUHPHQWV�

x ZD\VLGH�FRQWDFW�IRUFH�PHDVXUHPHQWV� ZKLFK�DUH�QRZDGD\V�LQFUHDVLQJO\�DEXQGDQW�GXH�WR�WKH�
VSUHDG� RI� DXWRPDWLF�ZD\VLGH� ORDG� FKHFNSRLQWV IRU� YHUWLFDO� >�@� EXW�PRUH� UHFHQWO\� DOVR� ODWHUDO�
ORDGV�>��@��

,Q� D� EURDGHU� VHQVH� WKLV� ILWV� ZLWKLQ� D� ZLGHO\� VWXGLHG� UDLO�VHFWRU� SUREOHP�� KRZ� WR� XVH� WKH� HQRUPRXV�
DPRXQWV�RI�GDWD�DYDLODEOH�IRU�PDQ\�GLIIHUHQW�SXUSRVHV��ELJ�GDWD�DSSURDFK�WR�UDLO��

7KLV�SDSHU�LQWHQGV�WR�SURYLGH�LGHDV�IRU�UHVHDUFK�RQ�KRZ�WR�LQWHJUDWH�LQ�VHUYLFH�PHDVXUHPHQWV�DQG�ULVN�
DVVHVVPHQW�LQWR�WKH�SURFHVVHV RI�DXWKRULVLQJ YHKLFOHV�DQG�PDQDJLQJ�WKHLU�ULVNV��7KH�RYHUDOO�JRDO�LV�WR�
SURYLGH�GLUHFW�RXWSXW�WR�UHJXODWRU\�DQG�VWDQGDUGLVDWLRQ�GRFXPHQWV ZLWK�D�VLPLODU�DSSURDFK�WR WKDW�XVHG�
LQ� WKH� '\QR75$,1� SURMHFW >��@�� LQ� RUGHU� WR� IXUWKHU� UHGXFH� WKH� EXUGHQ� RI� DXWKRULVDWLRQ� DQG� ULVN�
PDQDJHPHQW�ZKLOVW�PDLQWDLQLQJ��LI�QRW�LPSURYLQJ��WKH�KLJK�OHYHOV�RI�VDIHW\�DOUHDG\�DFKLHYHG�

)LJ�� ���$FWLYLWLHV�EHIRUH�DQG�DIWHU�DQ�DXWKRULVDWLRQ�IRU�SODFLQJ�LQ�
VHUYLFH�DFFRUGLQJ�WR�(XURSHDQ�OHJLVODWLRQ� �&RPPLVVLRQ�

5HFRPPHQGDWLRQ����������(8��
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���&KDUDFWHULVWLFV�RI�WKH�DYDLODEOH�PHDVXUHPHQWV

����2Q�ERDUG FRQWDFW�ORDG�PHDVXUHPHQWV

7KH�/RF	3DV 76,�LV�WKH�KLJKHVW�OHYHO�GRFXPHQW�WKDW�SRLQWV�WR�ZKLFK�RQ�ERDUG�PHDVXUHPHQWV�
DUH�QHHGHG�IRU�DXWKRULVDWLRQ�IURP�WKH�SRLQW�RI�YLHZ�RI�UXQQLQJ�G\QDPLFV�EHKDYLRXU�������������,Q�WKLV�
UHJDUG�LW�VSHFLILHV�OLPLW�YDOXHV�IRU�UXQQLQJ�VDIHW\�DQG�WUDFN�ORDGLQJ��)RU�WKHVH�WZR�DVSHFWV�LW�UHOLHV�RQ�
(1� ������ ZKLFK� DOVR� DGGUHVVHV� RWKHU� DVSHFWV�� 7KH� RQ�ERDUG� PHDVXUHPHQWV� UHTXLUHG� E\� (1�
�����������DUH�LQGLFDWHG�LQ�)LJ�����DORQJ�ZLWK�D�FRQFLVH�UHSUHVHQWDWLRQ�RI�WKH�SURFHVV�WR�REWDLQ�WKHP��
$OWKRXJK�D�QHZ�YHUVLRQ�RI�WKH�VWDQGDUG�ZDV�LVVXHG�LQ�������WKLV�LV�VWLOO�QRW�UHIHUHQFHG�LQ�WKH�76,�DQG�
WKHUHIRUH�WKH�ROGHU�YHUVLRQ�VWLOO�DSSOLHV��

)RU� D�
FRPSOHWHO\� QHZ�
GHVLJQ�� WKH� SURWRW\SH�
WUDLQ� UHTXLUHV�
LQVWUXPHQWDWLRQ�
FRPSULVLQJ� ORDG�
PHDVXULQJ� ZKHHOVHWV�
DQG� DFFHOHURPHWHUV��
$IWHU� LQLWLDO� IL[HG�VLWH�
WHVWV�� WHVWV� DUH�
SHUIRUPHG� LQ�
FRQWUROOHG� FRQGLWLRQV�
RQ� OLQHV� RWKHUZLVH�
RSHQ� WR� VHUYLFH� DW�
VSHHGV� RI� XS� WR� ����
PRUH�WKDQ�WKH�DOORZHG�
VHUYLFH� VSHHG�� 7UDFN�
OD\RXW� DQG�
LUUHJXODULWLHV�� DV�ZHOO� DV� UXQQLQJ� FRQGLWLRQV� �VSHHG�� FDQW� GHILFLHQF\� HWF��� DUH� VSHFLILHG� LQFOXGLQJ� WKH�
QXPHURVLW\�RI�UHTXLUHG�FDVHV��)RU�HDFK�PHDVXUHG�TXDQWLW\��FKDUDFWHULVWLF�TXDQWLWLHV�DUH�GUDZQ�IURP�WKH�
VLJQDOV�DQG�SXW�WRJHWKHU�WR�IRUP�D�VWDWLVWLFDO�VDPSOH��7KLV�PHDQV�DFTXLULQJ�VLJQDOV�RYHU�D�IHZ�WHQV�RI�
NLORPHWHUV�RQ�UHSUHVHQWDWLYH�UDLOZD\� OLQHV��VHH�H�J��)LJXUH���ZKLFK�VKRZV�D� OLQH� LQ� ,WDO\�ZLWK�VHYHUDO�
FXUYHV�LQ�WKH�UDQJH�UHTXLUHG�IRU�WKH ³YHU\�VPDOO�FXUYH�UDGLL´�WHVW�]RQH 7=���RQH�RI�WKH�IRXU�SUHVFULEHG���
7KH�DVVHVVPHQW�TXDQWLW\� LV�D�VWDWLVWLF� �H�J��PHDQ�����VWDQGDUG�GHYLDWLRQV� IRU� UXQQLQJ�VDIHW\� UHODWHG�
TXDQWLWLHV���UHSUHVHQWLQJ�H�J��DQ�HVWLPDWH�RI�D�TXDVL�ZRUVW�VLWXDWLRQ��([DPSOHV�RI�DVVHVVPHQW�TXDQWLWLHV�
DUH�WKH�TXDVL�VWDWLF�ODWHUDO�DQG�YHUWLFDO�ORDGV��<TVW��4TVW��IRU�WUDFN�ORDGLQJ��UDLO�EHQGLQJ���WKH�PD[LPXP�

VXP� RI� ODWHUDO� ORDGV�
�6<PD[� IRU�WUDFN�VKLIW��
WKH� PD[LPXP�
GHUDLOPHQW� UDWLR�
<�4PD[� 7KH�
DVVHVVPHQW�SURFHVV� LV�
FKDUDFWHULVHG� E\�
VDWLVIDFWRU\� DFFXUDF\�
DV� GHPRQVWUDWHG� E\�
VHYHUDO� DSSOLFDWLRQV�
DQG�DOVR�WKHRUHWLFDOO\�LQ�
WKH� UHVHDUFK� SURMHFW�
'\QR75$,1�>�@�

)LJ�����$VVHVVPHQW�TXDQWLWLHV�UHTXLUHG�E\�(1������������

)LJ�����0DS�RI�OLQH�ZLWK�VHYHUDO�FXUYHV�RI�GLIIHUHQW�UDGLL�VXLWDEOH�IRU�WKH�
ORZ�UDGLXV�WHVWV��7=���DFFRUGLQJ�WR�(1�������
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����:D\VLGH FRQWDFW�ORDG�PHDVXUHPHQWV

:D\VLGH�LQWHUDFWLRQ�IRUFH�PHDVXUHPHQW�V\VWHPV�DUH�EDVHG�RQ�WKH�PHDVXUHPHQW�RI�UDLO�VWUDLQ�
RU�GHIOHFWLRQ�FDXVHG�E\�SDVVLQJ�WUDLQV�

)RU�H[DPSOH��E\�ILWWLQJ�VWUDLQ�JDXJHV�LQ�VSHFLILF�SRLQWV�RQ�WKH�UDLO��IRRW�DQG�ZHE���LW�LV�SRVVLEOH�
WR�TXDQWLI\�VHSDUDWHO\�WKH�YHUWLFDO�DQG�ODWHUDO�ORDGV�WKDW�FDXVH�WKH�VWUDLQV�

9HUWLFDO�IRUFHV��4��DUH�SUHVHQW�RQ�HYHU\�ZKHHO�ERWK�RQ�VWUDLJKW�DQG�FXUYHG�WUDFN��/DWHUDO�IRUFHV�
�<��DUH�JHQHUDOO\�PXFK�ODUJHU�LQ�FXUYHV�WKDQ�RQ�VWUDLJKW�WUDFN��7KH�KLJKHU�YDOXHV�RFFXU�RQ�WKH�OHDGLQJ�
D[OHV�RI�ERJLHV�DQG�SDUWLFXODUO\�RQ�WKH�VR�FDOOHG�JXLGLQJ�ZKHHO��OHDGLQJ�RXWHU�ZKHHO���7KH�GHUDLOPHQW�
UDWLR��<�4��LV�LPSRUWDQW�SDUWLFXODUO\�IRU�WKH�ILUVW�ZKHHOVHW�RI�HDFK�YHKLFOH�

)LJXUH���VKRZV�DQ�H[DPSOH�RI�PHDVXUHG�IRUFH�FRPSRQHQWV�4�DQG�<�IRU�D�WUDLQ�FRPSRVHG�RI�
D�ORFRPRWLYH�DQG�WKUHH�FRDFKHV SDVVLQJ�RYHU�D�ORDG�FKHFNSRLQW�

)LJ�����([DPSOH�RI�YHUWLFDO�DQG�ODWHUDO�IRUFHV�<�DQG�4�PHDVXUHG�E\�D�ZD\VLGH�V\VWHP�LQVWDOOHG�
LQ�D�FXUYH�RQ�WKH�SDVVLQJ�JXLGLQJ�ZKHHOV�RI�HDFK�ERJLH�RI�D�WUDLQ��FRPSRVLWLRQ��Q������ERJLH�

ORFR���Q������ERJLH�FRDFKHV��

7KH� IROORZLQJ� OLVW� H[HPSOLILHV� VRPH� LPSRUWDQW� SLHFHV�RI� LQIRUPDWLRQ� WKDW�PD\�EH�GUDZQ� IRU�
SDVVLQJ�WUDLQV�

x YHKLFOH�ORDG�GLVWULEXWLRQ�RQ�HDFK�ZKHHO�

x GLVWULEXWLRQ�RI�YHUWLFDO�ORDGV�EHWZHHQ�WZR�ZKHHOV�RI�WKH�VDPH�ZKHHOVHW��HIIHFW�RI�ODWHUDO�FXUYLQJ�
IRUFHV��

x YDULDWLRQ� RI� YHUWLFDO� ORDG� RQ� WKH� VDPH� ZKHHO� DV� LW� SDVVHV� RYHU� FRQVHFXWLYH�PHDVXUHPHQWV�
VHFWLRQV�RI�WKH�VDPH�FKHFNSRLQW�

x ODWHUDO�IRUFHV�DFWLQJ�RQ�HDFK�ZKHHO��DGKHVLRQ�IRUFHV��IODQJH�IRUFH��

x <�4�UDWLR�RQ�HDFK�ZKHHO�
$OO�LQIRUPDWLRQ�FDQ�EH�UHFRUGHG�FRQWLQXRXVO\�IRU�DOO�WUDLQV�SDVVLQJ�RYHU�WKH�ORDG�FKHFNSRLQW�

$XWRPDWLF�GDWD�SURFHVVLQJ�FDQ�SURYLGH�WKH�PRVW�VLJQLILFDQW�LQGLFDWRUV�DQG�HYHQWXDO�DODUPV�

���6DIHW\�ULVNV�DQG�SODFLQJ�RQ�WKH�PDUNHW

7KH� &60� 5$� >�@ VWDWHV� WKDW� WKH� ULVN� DFFHSWDELOLW\� RI� D� VLJQLILFDQW� FKDQJH� VXFK� DV� WKH�
LQWURGXFWLRQ� RI� D� QHZ� YHKLFOH� W\SH� VKRXOG� EH� HYDOXDWHG� E\� XVLQJ� RQH� RU�PRUH� RI� WKH� IROORZLQJ� ULVN�
DFFHSWDQFH�SULQFLSOHV��VHH�)LJ�����

x WKH�DSSOLFDWLRQ�RI�FRGHV�RI�SUDFWLFH�
x D�FRPSDULVRQ�ZLWK�VLPLODU�SDUWV�RI�WKH�UDLOZD\�V\VWHP�

x RU�DQ�H[SOLFLW�ULVN�HVWLPDWLRQ�
7KH�&60�LV�DQ�DFFHSWDEOH�PHDQV�WR�SURYH�VDIH�LQWHJUDWLRQ�RI�D�YHKLFOH�LQWR�WKH�QHWZRUN�IRU�

WKH�SXUSRVHV�RI�SODFLQJ�LW�RQWR�WKH�PDUNHW��$V�DQ�HVWDEOLVKHG�FRGH�RI�SUDFWLFH��(1�������FRYHUV�WKH�
ULVNV�UHODWHG�WR�UXQQLQJ�G\QDPLFV��HVVHQWLDOO\�GHUDLOPHQW�DQG�FOHDUDQFH�JDXJH�LQIULQJHPHQW���+RZHYHU�
IRU�LQQRYDWLYH�V\VWHPV�VXFK�DV�DFWLYH�VWHHULQJ�WKHUH�DUH�QR�FRGHV�RI�SUDFWLFH�IRU�5$�DQG�WKH�H[SOLFLW�ULVN�
HVWLPDWLRQ�FKDQQHO�LV�YHU\�GLIILFXOW�EHFDXVH�RI�WKH�REYLRXV�ODFN�RI�VWDWLVWLFV�UHODWHG�WR�WKH�SUREDELOLW\�RI�
V\VWHP�IDLOXUH�DQG�FXUUHQWO\�XQGHU�LQYHVWLJDWLRQ��VHH�>�@���7KLV�ODVW�SUREOHP�FRXOG�EH�SDUWLDOO\�FRYHUHG�
E\�PHDQV�RI�VLPXODWLRQV��VHH������YHUVLRQ�RI�(1���������EXW�WKLV�ZRXOG�QRW�FRPSOHWHO\�FORVH�RXW�WKH�
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UHODWHG�ULVNV�
:D\VLGH�PHDVXUHPHQWV� RIIHU� WKH�

JUHDW� RSSRUWXQLW\� WR� H[SORLW WKH� UHIHUHQFH�
V\VWHP� FKDQQHO� �IRUPHG� E\� WKH� VHW� RI�
PHDVXUHPHQWV� RQ� DOO� WUDLQV� DOUHDG\� LQ�
FRPPHUFLDO� VHUYLFH�� WR� EH� XVHG� WR� DVVHVV�
LQQRYDWLYH� V\VWHPV� XVLQJ� WKH� VHFRQG� ULVN�
DFFHSWDQFH� SULQFLSOH�� 6HWV� RI�
PHDVXUHPHQWV�RQ� FRPPHUFLDO� WUDLQV� FRXOG�
UHSUHVHQW� D� EHWWHU� UHIHUHQFH� V\VWHP� WKDQ�
WKH� WKUHVKROGV� FXUUHQWO\� LQGLFDWHG� LQ� WKH�
YDULRXV�VWDQGDUGV�UHIHUUHG�WR�E\�WKH�76,V�

��� .QRZOHGJH� FRQWULEXWHG� E\�
ZD\VLGH�V\VWHPV

&RQWDFW�IRUFHV�JRYHUQ�WKH�VWDELOLW\�
RI� WKH� ZKHHO�UDLO� V\VWHP�� 7KHLU� YDOXHV�
GHSHQG� RQ� RSHUDWLRQDO� �� VWUXFWXUDO� YHKLFOH�
FKDUDFWHULVWLFV�� RQ� ZKHHO�UDLO� FRQWDFW�
FKDUDFWHULVWLFV� �H�J�� SURILOH�ZHDU�� DGKHVLRQ�
FRHIILFLHQW�� DQG� RQ� UXQQLQJ� FKDUDFWHULVWLFV�
�VSHHG��WUDFWLRQ�EUDNLQJ���

7KH� PDLQ� RSHUDWLRQDO�VWUXFWXUDO�
FKDUDFWHULVWLFV� WKDW� PD\� LQIOXHQFH� FRQWDFW�
IRUFH�GLVWULEXWLRQ�DUH�VKRZQ�LQ�7DEOH���

'HSHQGLQJ� RQ� WKHLU� LQVWDOODWLRQ�
SRLQWV�RQ�WKH�QHWZRUN��ORDG�FKHFNSRLQWV�FDQ�
SURYLGH�LQIRUPDWLRQ�RQ�

x D�JLYHQ�YHKLFOH��RU�YHKLFOH�W\SH��SDVVLQJ�
RQ� WKH� VDPH� WUDFN� DW� GLIIHUHQW� WLPHV�
XQGHU� GLIIHUHQW� RSHUDWLRQDO� FRQGLWLRQV�
�H�J��SD\ORDG��VSHHG�HWF���RU�LQ�GLIIHUHQW�
VWUXFWXUDO�FRQGLWLRQV��VXVSHQVLRQ�VWDWH��
ZKHHO�SURILOHV�HWF���

x YHKLFOHV� ZLWK� GLIIHUHQW�
RSHUDWLRQDO�VWUXFWXUDO� FKDUDFWHULVWLFV�
�7DEOH����SDVVLQJ�XQGHU�WKH�VDPH�WUDFN�
FRQGLWLRQV�

7KH�FKHFNSRLQWV�DUH�WKXV�FDSDEOH�RI�D�JRRG�
DFWXDO�SLFWXUH�RI� WKH� LQWHUDFWLRQ� IRUFHV�DQG�
FRQVWLWXWH�D�VLJQLILFDQW�WHUPV�RI�FRPSDULVRQ�
IRU� WKH� RQ�ERDUG� PHDVXUHPHQWV�� 7KH� NH\�
FRQWDFW� ORDGV� UHTXLUHG� IRU� DXWKRULVDWLRQ� SXUSRVHV� IRU� RQ�ERDUG� V\VWHPV� DUH� PHDVXUDEOH�� :KDW� LV�
FXUUHQWO\�PLVVLQJ�LV�WKH�UHTXLUHG�YDULDELOLW\�RI�FRQGLWLRQV�ZKLFK�LV�H[SHFWHG�WR�LQFUHDVH�DV�WKH�QXPEHU�
RI�LQVWDOOHG�FKHFNSRLQWV�LQFUHDVH��$�FDUHIXO�FKRLFH�RI�LQVWDOODWLRQ�SRLQWV�ZRXOG�VXSSRUW�WKH�LQWHJUDWLRQ�RI�
RQ�ERDUG�DQG�ZD\VLGH�PHDVXUHPHQWV��5DLOZD\�8QGHUWDNLQJV�DQG�,QIUDVWUXFWXUH�0DQDJHUV�ZRXOG�DOVR�
KDYH�D�XVHIXO�GDWDEDVH�IRU�WKH�PDQDJHPHQW�RI�WKH�DVVRFLDWHG�ULVNV�DV�UHTXLUHG�E\�WKH�6DIHW\�'LUHFWLYH��
EXW�DOVR�IRU�RWKHU�DVSHFWV�VXFK�DV�SUHGLFWLYH�YHKLFOH�DQG�WUDFN�PDLQWHQDQFH�

6XFK� DQG� RWKHU� YDOXDEOH� FRQWULEXWLRQV� WR� WKH� NQRZOHGJH� RI� YHKLFOH�WUDFN� LQWHUDFWLRQ�
SKHQRPHQD�DQG�WKHLU�HYROXWLRQ�RYHU�WLPH�VKRXOG�SURYLGH�DQ�LQFHQWLYH�WR�,0V�DQG�WR�WKH�ZKROH�VHFWRU�WR�
H[WHQG�WKHLU�LQVWDOODWLRQ�LQ�FULWLFDO�QHWZRUN�SRLQWV�WKXV�FRQWULEXWLQJ�WR�D�VDIHU�UDLO�V\VWHP�

)LJ�����&60�5$�ULVN�DFFHSWDQFH� SULQFLSOHV�

7DEOH����0DLQ�RSHUDWLRQDO�VWUXFWXUDO� YHKLFOH�
FKDUDFWHULVWLFV� LQIOXHQFLQJ FRQWDFW� ORDGV�

2SHUDWLRQDO�VWUXFWXUDO�
YHKLFOH�
FKDUDFWHULVWLFV

7\SHV

6HUYLFH 8UEDQ��SDVVHQJHU
5HJLRQDO��SDVVHQJHU
+LJK�6SHHG��SDVVHQJHU
6ROLG�I UHLJKW
/LTXLG�I UHLJKW

7UDFWLRQ�SRZHU &RQFHQWUDWHG
'LVWULEXWHG

&RPSRVLWLRQ %ORFNHG
9DULDEOH

6XVSHQVLRQ 6LQJOH�VWDJH�GRXEOH�VWDJH
3DVVLYH�DFWLYH� VHFRQGDU\�
�H�J��WLOWLQJ�

3D\ORDG )XOO\�ODGHQ
(PSW\
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���&RQFOXVLRQV

7KH�GLVFXVVLRQ�DERYH�RXWOLQHV�D�SRVVLEOH� UHVHDUFK� WKHPH� WKDW� FRXOG�GHOLYHU D�SURFHVV� IRU�
UROOLQJ�VWRFN�DXWKRULVDWLRQ�EDVHG�RQ�DQ�RSWLPDO�FRPELQDWLRQ�RI�RQ�ERDUG�PHDVXUHPHQWV�DFFRUGLQJ�WR�
WRGD\¶V� FXUUHQW� SUDFWLFH�� LQWHJUDWHG�ZLWK� LQ�VHUYLFH�PHDVXUHPHQWV�� DQG�SURSRVHG� LQWHJUDWLRQV� WR� WKH�
OHJLVODWLYH��UHJXODWRU\�DQG�VWDQGDUGLVDWLRQ IUDPHZRUN�

$W�WKH�PRPHQW�RI�ZULWLQJ��WKHUH�LV�QR�QHZV�LQ�(XURSH�UHJDUGLQJ�WKH�XVH�RI�LQ�VHUYLFH�GDWD�DV�
SURSRVHG��7KH�NH\�REMHFWLYH�RI�WKH�UHVHDUFK�LV�WR�GHYLVH�D�VWUDWHJ\�WR�XVH�WKH�ZD\VLGH�PHDVXUHPHQWV�
RI� LQ�VHUYLFH� WUDLQV� DV� D� UHIHUHQFH� V\VWHP� WR� DVVHVV� WKH� DFFHSWDELOLW\� RI� WKH� ULVNV� UHODWHG� WR� WKH�
LQWHJUDWLRQ�RI�D�QHZ�UROOLQJ�VWRFN�W\SH�RQ�D�JLYHQ�QHWZRUN��DQG�VXSSRUW�WKH�GHPRQVWUDWLRQ�WKDW� LW� LV�D�
³VDIH�LQWHJUDWLRQ´�DV�UHTXLUHG�IRU�LWV�DXWKRULVDWLRQ�WR�EH�SODFHG�RQ�WKH�PDUNHW� 7R�WKLV�HQG�LW�LV�LPSRUWDQW�
WR�NQRZ�WKH�FXUUHQW�SUDFWLFHV�DURXQG�WKH�ZRUOG��DQG�WKXV�LQWHUQDWLRQDO�FROODERUDWLRQ�ZRXOG�EH�RI�JUHDW�
EHQHILW� 7KHUH�LV�SRWHQWLDO�IRU�LPSOHPHQWDWLRQ�FHUWDLQO\�LQ�(XURSH��3RWHQWLDO�IRU�LPSOHPHQWDWLRQ�LQ�RWKHU�
FRXQWULHV� ZRXOG� GHSHQG� RQ� WKHLU� FXUUHQW� SUDFWLFH�� DQG� DFWXDOO\� VRPHWKLQJ� VLPLODU� WR� WKH� DSSURDFK�
SURSRVHG�PLJKW�DFWXDOO\�EH�DOUHDG\�XVHG� 7KH�LPSDFW�RQ�UDLOZD\ EXVLQHVV�LV�SRWHQWLDOO\�TXLWH�KLJK��7KH�
PDLQ�EHQHILWV�ZRXOG�EH�WKH�UHGXFWLRQ�RI�DXWKRULVDWLRQ�FRVWV�ZLWK�DQ�XQFKDQJHG�RU�LPSURYHG�ULVN�LQ�WHUPV�
RI�VDIH�LQWHJUDWLRQ�EHWZHHQ�UROOLQJ�VWRFN�DQG�QHWZRUN��7KH�PDLQ�FRVW�RI�LPSOHPHQWDWLRQ�ZRXOG�EH�WKH�
FKDQJHV� WR� WKH� UHJXODWRU\� IUDPHZRUN� DQG� WKH� FRQVHTXHQW� DGPLQLVWUDWLYH� FRVWV� IRU� FRPSDQLHV�� $�
IDYRXUDEOH�FRVW�EHQHILW�UDWLR�ZRXOG�EH�H[SHFWHG�

$FNQRZOHGJPHQW

7KH� $XWKRUV� ZLVK� WR� DFNQRZOHGJH� WKH� (XURSHDQ� &RPPLVVLRQ�� WKH� (XURSHDQ� $JHQF\� IRU�
5DLOZD\V�DQG�WKH�(XURSHDQ�6WDQGDUGLVDWLRQ�&RPPLWWHH�&(1�IRU�WKHLU�FRQWLQXHG�HIIRUW�LQ�FODULI\LQJ�WKH�
IUDPHZRUN�WRZDUGV�D�VDIHU�DQG�PRUH�HIILFLHQW�UDLO�V\VWHP�

5HIHUHQFHV

>�@ 'LUHFWLYH��(8�����������RI� WKH�(XURSHDQ�3DUOLDPHQW�DQG�RI� WKH�&RXQFLO�RI����0D\������RQ�WKH�
LQWHURSHUDELOLW\�RI�WKH UDLO�V\VWHP�ZLWKLQ�WKH�(XURSHDQ�8QLRQ

>�@ &RPPLVVLRQ� 5HJXODWLRQ� �(8�� 1R� ���������� RI� ��� 1RYHPEHU� ����� FRQFHUQLQJ� D� WHFKQLFDO�
VSHFLILFDWLRQ�IRU�LQWHURSHUDELOLW\�UHODWLQJ�WR�WKH�µUROOLQJ�VWRFN�² ORFRPRWLYHV�DQG�SDVVHQJHU�UROOLQJ�
VWRFN¶�VXEV\VWHP�RI�WKH�UDLO�V\VWHP�LQ�WKH�(XURSHDQ�8QLRQ

>�@ (1� �����������$������� 5DLOZD\� DSSOLFDWLRQV� � 7HVWLQJ� DQG� 6LPXODWLRQ� IRU� WKH� DFFHSWDQFH� RI�
UXQQLQJ�FKDUDFWHULVWLFV�RI�UDLOZD\�YHKLFOHV�� 5XQQLQJ�%HKDYLRXU�DQG�VWDWLRQDU\�WHVWV

>�@ &RPPLVVLRQ�,PSOHPHQWLQJ�5HJXODWLRQ��(8��1R����������RI����$SULO������RQ�WKH�FRPPRQ�VDIHW\�
PHWKRG�IRU�ULVN�HYDOXDWLRQ�DQG�DVVHVVPHQW

>�@ *RRGDOO�� 5��� +XJKHV�� 3��� /LFFLDUGHOOR�� 5��� 	� 6WLFKHO�� 6�� ������� $Q� LQWHJUDWHG�� V\VWHPV�EDVHG�
DSSURDFK� WR� DXWKRULVDWLRQ� RI� DFWLYHO\�FRQWUROOHG� UXQQLQJ� G\QDPLFV� ��WK� :RUOG� &RQJUHVV� RQ�
5DLOZD\�5HVHDUFK��2FWREHU����± 1RYHPEHU���������7RN\R��-DSDQ�

>�@ *|W]��*��� 	� 3RODFK��2�� �������� 7KH� LQIOXHQFH� RI� YDU\LQJ� LQSXW� SDUDPHWHUV� RQ�PRGHO� YDOLGDWLRQ�
UHVXOWV��3URFHHGLQJV�RI�WKH�,QVWLWXWLRQ�RI�0HFKDQLFDO�(QJLQHHUV��3DUW�)��-RXUQDO�RI�5DLO�DQG�5DSLG�
7UDQVLW������������������

>�@ /LFFLDUGHOOR��5���)XQIVFKLOOLQJ��&���	�0DODYDVL��*����������$FFXUDF\�RI�WKH�H[SHULPHQWDO�DVVHVVPHQW�
RI�UXQQLQJ�G\QDPLFV�FKDUDFWHULVWLFV�TXDQWLILHG�WKURXJK�DQ�XQFHUWDLQW\�IUDPHZRUN��3URFHHGLQJV�RI�
WKH�,QVWLWXWLRQ�RI�0HFKDQLFDO�(QJLQHHUV��3DUW�)��-RXUQDO�RI�5DLO�DQG�5DSLG�7UDQVLW������������������

>�@ '(0$'211$�� $�� ������ 5XQ�5DLO�� ,QQRYDWLYH� 581QLQJ� JHDU� VROX7L2QV� IRU� QHZ� GHSHQGDEOH��
VXVWDLQDEOH��LQWHOOLJHQW�DQG�FRPIRUWDEOH�5$,/�YHKLFOHV��,Q��81,)(��HG���5XQ�5DLO�

>�@ (1�������VHULHV�� � 5DLOZD\�DSSOLFDWLRQV�� 0HDVXUHPHQW�RI�YHUWLFDO�IRUFHV�RQ�ZKHHOV�DQG�ZKHHOVHWV�
>��@ &RUWLV��'���%UXQHU��0���0DODYDVL��*���5RVVL��6���&DWHQD��0���	�7HVWD��0����������(VWLPDWLRQ�RI�WKH

ZKHHO�UDLO�ODWHUDO�FRQWDFW�IRUFH�WKURXJK�WKH�DQDO\VLV�RI�WKH�UDLO�ZHE�EHQGLQJ�VWUDLQV��0HDVXUHPHQW��
����������

>��@ +DQOH\��5���/LFFLDUGHOOR��5���0DUWLQ��6���	�5RVH��.���������$SULO���7ULR75$,1��EULQJLQJ�UHVHDUFK�DQG�
VWDQGDUGLVDWLRQ�FORVHU�WRJHWKHU��,Q�7UDQVSRUW�5HVHDUFK�$UHQD��75$���WK�&RQIHUHQFH�


