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&RRSHUDWLQJ�RUJDQL]DWLRQV

7KH�(XURSHDQ�&RPPLWWHH�IRU�6WDQGDUGL]DWLRQ��&(1���XQGHU�ZKRVH�VXSHUYLVLRQ�
WKLV�(XURSHDQ�6WDQGDUG�ZDV�SUHSDUHG��FRPSULVHV�WKH�QDWLRQDO�VWDQGDUGV�
RUJDQL]DWLRQV�RI�WKH�IROORZLQJ�FRXQWULHV�

$XVWULD 2HVWHUUHLFKLVFKHV�1RUPXQJVLQVWLWXW

%HOJLXP ,QVWLWXW�EHOJH�GH�QRUPDOLVDWLRQ

'HQPDUN 'DQVN�6WDQGDUG

)LQODQG 6XRPHQ�6WDQGDUGLVRLPLVOLLWR��U�\�

)UDQFH $VVRFLDWLRQ�IUDQoDLVH�GH�QRUPDOLVDWLRQ

*HUPDQ\ 'HXWVFKHV�,QVWLWXW�I�U�1RUPXQJ�H�9�

*UHHFH +HOOHQLF�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ

,FHODQG 7HFKQRORJLFDO�,QVWLWXWH�RI�,FHODQG

,UHODQG 1DWLRQDO�6WDQGDUGV�$XWKRULW\�RI�,UHODQG

,WDO\ (QWH�1D]LRQDOH�,WDOLDQR�GL�8QLILFD]LRQH

/X[HPERXUJ ,QVSHFWLRQ�GX�7UDYDLO�HW�GHV�0LQHV

1HWKHUODQGV 1HGHUODQGV�1RUPDOLVDWLH�LQVWLWXXW

1RUZD\ 1RUJHV�6WDQGDUGLVHULQJVIRUEXQG

3RUWXJDO ,QVWLWXWR�3RUWXJXqV�GD�4XDOLGDGH

6SDLQ $VRFLDFLyQ�(VSDxROD�GH�1RUPDOL]DFLyQ�\�&HUWLILFDFLyQ

6ZHGHQ 6WDQGDUGLVHULQJVNRPPLVVLRQHQ�L�6YHULJH

6ZLW]HUODQG $VVRFLDWLRQ�VXLVVH�GH�QRUPDOLVDWLRQ

8QLWHG�.LQJGRP %ULWLVK�6WDQGDUGV�,QVWLWXWLRQ

$PHQGPHQWV�LVVXHG�VLQFH�SXEOLFDWLRQ

$PG��1R� 'DWH &RPPHQWV

���� 'HFHPEHU
����

,QWURGXFWLRQ�RI�DQQH[�*��QDWLRQDO�DQQH[�1&�DQG�
DOWHUDWLRQ�WR�)LJXUH��E

����� 0DUFK�
����

,QGLFDWHG�E\�D�VLGHOLQH

������
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&RQWHQWV

3DJH
&RRSHUDWLQJ�RUJDQL]DWLRQV ,QVLGH�IURQW�FRYHU
1DWLRQDO�IRUHZRUG LL

)RUHZRUG �
7H[W�RI�(1���� �

1DWLRQDO�DQQH[�1$��LQIRUPDWLYH��&RPPLWWHHV�UHVSRQVLEOH� ��
1DWLRQDO�DQQH[�1%��LQIRUPDWLYH��&URVV�UHIHUHQFHV ��

1DWLRQDO�DQQH[�1&��LQIRUPDWLYH��(QJOLVK�WUDQVODWLRQ�RI�$QQH[�* ��
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1DWLRQDO�IRUHZRUG

7KLV�%ULWLVK�6WDQGDUG�KDV�EHHQ�SUHSDUHG�XQGHU�WKH�GLUHFWLRQ�RI�WKH�3HUVRQDO�
6DIHW\�(TXLSPHQW�6WDQGDUGV�3ROLF\�&RPPLWWHH�DQG�LV�WKH�(QJOLVK�ODQJXDJH�
YHUVLRQ�RI�(1 ����������6DIHW\�RI�PDFKLQHU\�¦�7HPSHUDWXUHV�RI�WRXFKDEOH�
VXUIDFHV�¦�(UJRQRPLFV�GDWD�WR�HVWDEOLVK�WHPSHUDWXUH�OLPLW�YDOXHV�IRU�KRW�VXUIDFHV��
LQFOXGLQJ�FRUULJHQGXP�2FWREHU������DQG�DPHQGPHQW�$�������SXEOLVKHG�E\�WKH�
(XURSHDQ�&RPPLWWHH�IRU�6WDQGDUGL]DWLRQ��&(1��
(1 ����ZDV�SURGXFHG�DV�D�UHVXOW�RI�LQWHUQDWLRQDO�GLVFXVVLRQV�LQ�ZKLFK�WKH�8QLWHG�
.LQJGRP�WRRN�DQ�DFWLYH�SDUW�
$�%ULWLVK�6WDQGDUG�GRHV�QRW�SXUSRUW�WR�LQFOXGH�DOO�WKH�QHFHVVDU\�SURYLVLRQV�RI�D�
FRQWUDFW��8VHUV�RI�%ULWLVK�6WDQGDUGV�DUH�UHVSRQVLEOH�IRU�WKHLU�FRUUHFW�DSSOLFDWLRQ�

&RPSOLDQFH�ZLWK�D�%ULWLVK�6WDQGDUG�GRHV�QRW�RI�LWVHOI�FRQIHU�LPPXQLW\�
IURP�OHJDO�REOLJDWLRQV�

6XPPDU\�RI�SDJHV�
7KLV�GRFXPHQW�FRPSULVHV�D�IURQW�FRYHU��DQ�LQVLGH�IURQW�FRYHU��SDJHV�L�DQG�LL��
WKH�(1�WLWOH�SDJH��SDJHV ��WR ����DQ�LQVLGH�EDFN�FRYHU�DQG�D�EDFN�FRYHU�
7KH�%6,�FRS\ULJKW�QRWLFH�GLVSOD\HG�LQ�WKLV�GRFXPHQW�LQGLFDWHV�ZKHQ�WKH�
GRFXPHQW�ZDV�ODVW�LVVXHG�
6LGHOLQLQJ�LQ�WKLV�GRFXPHQW�LQGLFDWHV�WKH�PRVW�UHFHQW�FKDQJHV�E\�DPHQGPHQW�
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(1 ���
-XQH�����

�$�
$XJXVW�����

8'& ���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������,QFOXGHV�FRUULJHQGXP�2FWREHU�����

'HVFULSWRUV��6DIHW\�RI�PDFKLQHV��DUHD��WHPSHUDWXUH��KHDW��SHULO��KXPDQ�IDFWRUV�HQJLQHHULQJ��OLPLWV��WHPSHUDWXUH�PHDVXUHPHQWV��
GDWD

(QJOLVK�YHUVLRQ

6DIHW\�RI�PDFKLQHU\�¦�7HPSHUDWXUHV�RI�WRXFKDEOH�
VXUIDFHV�¦�(UJRQRPLFV�GDWD�WR�HVWDEOLVK�WHPSHUDWXUH�

OLPLW�YDOXHV�IRU�KRW�VXUIDFHV
�LQFOXGHV�DPHQGPHQW�$�������

6pFXULWp�GHV�PDFKLQHV�¦�7HPSpUDWXUHV�GHV�
VXUIDFHV�WDQJLEOHV�¦�'RQQpHV�HUJRQRPLTXHV�
SRXU�OD�IL[DWLRQ�GH�WHPSpUDWXUHV�OLPLWHV�GHV�
VXUIDFHV�FKDXGHV�
�LQFOXW�OªDPHQGHPHQW�$�������

6LFKHUKHLW�YRQ�0DVFKLQHQ�¦�7HPSHUDWXUHQ�
EHU�KUEDUHU�2EHUIOlFKHQ�¦�(UJRQRPLVFKH�
'DWHQ�]XU�)HVWOHJXQJ�YRQ�
7HPSHUDWXUJUHQ]ZHUWHQ�I�U�KHLVVH�
2EHUIOlFKHQ�
�HQWKlOW�bQGHUXQJ�$�������

7KLV�(XURSHDQ�6WDQGDUG�ZDV�DSSURYHG�E\�&(1�RQ ������������DPHQGPHQW�$�
ZDV�DSSURYHG�E\�&(1�RQ�������������&(1�PHPEHUV�DUH�ERXQG�WR�FRPSO\�ZLWK
WKH�&(1�&(1(/(&�,QWHUQDO�5HJXODWLRQV�ZKLFK�VWLSXODWH� WKH�FRQGLWLRQV� IRU
JLYLQJ�WKLV�(XURSHDQ�6WDQGDUG�WKH�VWDWXV�RI�D�QDWLRQDO�VWDQGDUG�ZLWKRXW�DQ\
DOWHUDWLRQ�
8S�WR�GDWH� OLVWV� DQG� ELEOLRJUDSKLFDO� UHIHUHQFHV� FRQFHUQLQJ� VXFK� QDWLRQDO
VWDQGDUGV�PD\�EH�REWDLQHG�RQ�DSSOLFDWLRQ�WR�WKH�&HQWUDO�6HFUHWDULDW�RU�WR�DQ\
&(1�PHPEHU�
7KLV� (XURSHDQ� 6WDQGDUG� H[LVWV� LQ� WKUHH� RIILFLDO� YHUVLRQV� �(QJOLVK�� )UHQFK�
*HUPDQ��� $� YHUVLRQ� LQ� DQ\� RWKHU� ODQJXDJH� PDGH� E\� WUDQVODWLRQ� XQGHU� WKH
UHVSRQVLELOLW\� RI� D� &(1�PHPEHU� LQWR� LWV� RZQ� ODQJXDJH� DQG� QRWLILHG� WR� WKH
&HQWUDO�6HFUHWDULDW�KDV�WKH�VDPH�VWDWXV�DV�WKH�RIILFLDO�YHUVLRQV�
&(1� PHPEHUV� DUH� WKH� QDWLRQDO� VWDQGDUGV� ERGLHV� RI� $XVWULD�� %HOJLXP�
'HQPDUN�� )LQODQG�� )UDQFH�� *HUPDQ\�� *UHHFH�� ,FHODQG�� ,UHODQG�� ,WDO\�
/X[HPERXUJ��1HWKHUODQGV��1RUZD\��3RUWXJDO��6SDLQ��6ZHGHQ��6ZLW]HUODQG�DQG
8QLWHG�.LQJGRP�

&(1�

(XURSHDQ�&RPPLWWHH�IRU�6WDQGDUGL]DWLRQ�
&RPLWp�(XURSpHQ�GH�1RUPDOLVDWLRQ�
(XURSlLVFKHV�.RPLWHH�I�U�1RUPXQJ�

&HQWUDO�6HFUHWDULDW��UXH�GH�6WDVVDUW ����%������%UXVVHOV

� �����&RS\ULJKW�UHVHUYHG�WR�&(1�PHPEHUV
5HI��1R��(1 �����������$�������(Li
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)RUHZRUG

7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�E\�WKH�
7HFKQLFDO�&RPPLWWHH�&(1�7& �����(UJRQRPLFV��WKH�
VHFUHWDULDW�RI�ZKLFK�LV�KHOG�E\�',1�
7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�XQGHU�D�
PDQGDWH�JLYHQ�WR�&(1�E\�WKH�(XURSHDQ�
&RPPLVVLRQ�DQG�WKH�(XURSHDQ�)UHH�7UDGH�
$VVRFLDWLRQ��DQG�VXSSRUWV�HVVHQWLDO�UHTXLUHPHQWV�RI�
(&�'LUHFWLYH�V��
7KLV�LV�D�W\SH�%��VWDQGDUG�LQ�D�VHULHV�RI�VWDQGDUGV�
IRU�PDFKLQHU\�VDIHW\��7KLV�PHDQV�WKDW�LW�VKRXOG�EH�
XVHG�ZKHQ�GHWHUPLQLQJ�WKH�UHTXLUHPHQWV�LQ�
W\SH�&�VWDQGDUGV�LQ�D�VHULHV��,Q�DGGLWLRQ��WKLV�
VWDQGDUG�VKRXOG�EH�XVHG�WR�FRQWULEXWH�WR�WKH�
HVWDEOLVKPHQW�RI�GHVLJQ�DQG�FRQVWUXFWLRQ�
VSHFLILFDWLRQV�ZKHQ�DSSURSULDWH�&�VWDQGDUGV�GR�QRW�
H[LVW��$OWKRXJK�VSHFLILFDOO\�ZULWWHQ�IRU�WKH�VDIHW\�RI�
PDFKLQHU\��WKLV�W\SH�%��VWDQGDUG�FDQ�EH�XVHG�IRU�
RWKHU�DSSURSULDWH�ILHOGV�RI�DSSOLFDWLRQ�
$QQH[HV�GHVLJQDWHG�§QRUPDWLYH¨�DUH�SDUW�RI�WKH�
ERG\�RI�WKH�VWDQGDUG��$QQH[HV�GHVLJQDWHG�
§LQIRUPDWLYH¨�DUH�JLYHQ�RQO\�IRU�LQIRUPDWLRQ��,Q�WKLV����
VWDQGDUG�$QQH[�%�LV�QRUPDWLYH�DQG�$QQH[HV�$��&��
'��(��)�DQG�*�DUH�LQIRUPDWLYH����
7KLV�(XURSHDQ�6WDQGDUG�VKDOO�EH�JLYHQ�WKH�VWDWXV�RI�
D�QDWLRQDO�VWDQGDUG��HLWKHU�E\�SXEOLFDWLRQ�RI�DQ�
LGHQWLFDO�WH[W�RU�E\�HQGRUVHPHQW��DW�WKH�ODWHVW�E\�
'HFHPEHU ������DQG�FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV�
VKDOO�EH�ZLWKGUDZQ�DW�WKH�ODWHVW�E\�'HFHPEHU �����
,Q�DFFRUGDQFH�ZLWK�WKH�&(1�&(1(/(&�,QWHUQDO�
5HJXODWLRQV��IROORZLQJ�FRXQWULHV�DUH�ERXQG�WR�
LPSOHPHQW�WKLV�(XURSHDQ�6WDQGDUG��$XVWULD��
%HOJLXP��'HQPDUN��)LQODQG��)UDQFH��*HUPDQ\��
*UHHFH��,FHODQG��,UHODQG��,WDO\��/X[HPERXUJ��
1HWKHUODQGV��1RUZD\��3RUWXJDO��6SDLQ��6ZHGHQ��
6ZLW]HUODQG�DQG�8QLWHG�.LQJGRP�

)RUHZRUG�WR�DPHQGPHQW�$�
7KLV�DPHQGPHQW�(1����������$�������WR�
(1����������KDV�EHHQ�SUHSDUHG�E\�7HFKQLFDO�
&RPPLWWHH�&(1�7&������(UJRQRPLFV��WKH�
6HFUHWDULDW�RI�ZKLFK�LV�KHOG�E\�',1�
7KLV�DPHQGPHQW�WR�WKH�(XURSHDQ�6WDQGDUG�
(1����������VKDOO�EH�JLYHQ�WKH�VWDWXV�RI�D�QDWLRQDO�
VWDQGDUG�HLWKHU�E\�SXEOLFDWLRQ�RI�DQ�LGHQWLFDO�WH[W�RU�
E\�HQGRUVHPHQW��DW�WKH�ODWHVW�E\�)HEUXDU\�������DQG�
FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV�VKDOO�EH�ZLWKGUDZQ�
DW�WKH�ODWHVW�E\�)HEUXDU\������

7KLV�DPHQGPHQW�WR�WKH�(XURSHDQ�6WDQGDUG�
(1����������KDV�EHHQ�SUHSDUHG�XQGHU�D�PDQGDWH�
JLYHQ�WR�&(1�E\�WKH�(XURSHDQ�&RPPLVVLRQ�DQG�WKH�
(XURSHDQ�)UHH�7UDGH�$VVRFLDWLRQ��DQG�VXSSRUWV�
HVVHQWLDO�UHTXLUHPHQWV�RI�(8�'LUHFWLYH�V��
)RU�UHODWLRQVKLS�ZLWK�(8�'LUHFWLYH�V���VHH�
LQIRUPDWLYH�$QQH[�=$��ZKLFK�LV�DQ�LQWHJUDO�SDUW�RI�
WKLV�VWDQGDUG�
$FFRUGLQJ�WR�WKH�&(1�&(1(/(&�,QWHUQDO�
5HJXODWLRQV��WKH�QDWLRQDO�VWDQGDUGV�RUJDQL]DWLRQ�RI�
WKH�IROORZLQJ�FRXQWULHV�DUH�ERXQG�WR�LPSOHPHQW�WKLV�
(XURSHDQ�6WDQGDUG��$XVWULD��%HOJLXP��&]HFK�
5HSXEOLF��'HQPDUN��)LQODQG��)UDQFH��*HUPDQ\��
*UHHFH��,FHODQG��,UHODQG��,WDO\��/X[HPERXUJ��
1HWKHUODQGV��1RUZD\��3RUWXJDO��6SDLQ��6ZHGHQ��
6ZLW]HUODQG�DQG�WKH�8QLWHG�.LQJGRP�

&RQWHQWV
3DJH

)RUHZRUG �
� ,QWURGXFWLRQ �
� 6FRSH �
� 1RUPDWLYH�UHIHUHQFHV �
� 'HILQLWLRQV �
� %XUQ�WKUHVKROGV �
� $SSOLFDWLRQ ��
� ,QWHUSUHWDWLRQ�DQG�FRQFOXVLRQV ��
$QQH[�$��LQIRUPDWLYH��6FLHQWLILF�EDFNJURXQG ��
$QQH[�%��QRUPDWLYH��([DPSOHV�RI�FRQWDFW�
SHULRGV ��
$QQH[�&��LQIRUPDWLYH��3URWHFWLYH�PHDVXUHV ��
$QQH[�'��LQIRUPDWLYH��([DPSOHV�RI�WKH�
DSSOLFDWLRQ�RI�WKH�VWDQGDUG ��
$QQH[�(��LQIRUPDWLYH��7KHUPDO�SURSHUWLHV�RI�
VHOHFWHG�PDWHULDOV ��
$QQH[�)��LQIRUPDWLYH��%LEOLRJUDSK\ ��
$QQH[�*��LQIRUPDWLYH��$�'HYLDWLRQ ��
$QQH[�=$��LQIRUPDWLYH��&ODXVHV�RI�WKLV�
(XURSHDQ�6WDQGDUG�DGGUHVVLQJ�HVVHQWLDO�
UHTXLUHPHQWV�RU�RWKHU�SURYLVLRQV�RI�(8�
'LUHFWLYHV ��
)LJXUH���¦�,OOXVWUDWLRQ�RI�UHODWLRQVKLS�
EHWZHHQ�WKH�EXUQ�WKUHVKROG�DQG�WKH�FRQWDFW�
SHULRG�ZKHQ�D�KRW�VXUIDFH�LV�WRXFKHG�E\�WKH�
VNLQ �
)LJXUH���¦�%XUQ�WKUHVKROG�VSUHDG�ZKHQ�WKH�
VNLQ�LV�LQ�FRQWDFW�ZLWK�D�KRW�VPRRWK�VXUIDFH�
PDGH�RI�EDUH��XQFRDWHG��PHWDO �
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��%6,�������� �

3DJH
)LJXUH��D�¦�5LVH�RI�WKH�EXUQ�WKUHVKROG�
VSUHDG�IURP�)LJXUH���IRU�PHWDOV�ZKLFK�DUH�
FRDWHG�E\�ODF�RI�D�WKLFNQHVV�RI�����P�������P�
DQG������P �
)LJXUH��E�¦�5LVH�RI�WKH�EXUQ�WKUHVKROG�
VSUHDG�IURP�)LJXUH���IRU�PHWDOV�ZKLFK�DUH�
FRDWHG�E\�5LOVDQ����WKLFNQHVV������P���
SRZGHU������P�DQG�����P��DQG�SRUFHODLQ�
HQDPHO�������P� �
)LJXUH���¦�%XUQ�WKUHVKROG�VSUHDG�ZKHQ�WKH�
VNLQ�LV�LQ�FRQWDFW�ZLWK�D�KRW�VPRRWK�VXUIDFH�
PDGH�RI�FHUDPLFV��JODVV�DQG�VRPH�VWRQH�
PDWHULDOV ��
)LJXUH���¦�%XUQ�WKUHVKROG�VSUHDG�ZKHQ�WKH�
VNLQ�LV�LQ�FRQWDFW�ZLWK�D�KRW�VPRRWK�VXUIDFH�
PDGH�RI�SODVWLFV ��
)LJXUH���¦�%XUQ�WKUHVKROG�VSUHDG�ZKHQ�WKH�
VNLQ�LV�LQ�FRQWDFW�ZLWK�D�KRW�VPRRWK�VXUIDFH�
PDGH�RI�ZRRG ��
7DEOH�� ��
7DEOH����¦�%XUQ�WKUHVKROG�VSUHDGV�IRU�D�
FRQWDFW�SHULRG�RI�����V ��
7DEOH����¦�5LVH�RI�EXUQ�WKUHVKROG�VSUHDG�
IRU�FRDWHG�PHWDOV�IRU�D�FRQWDFW�SHULRG�RI�����V �
7DEOH�%�� ��
7DEOH�(���¦�7KHUPDO�SURSHUWLHV�RI�VHOHFWHG�
PDWHULDOV��WDNHQ�IURP�>�@� ��
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��,QWURGXFWLRQ
$FFHVVLEOH�VXUIDFHV�RI�PDFKLQHU\��ZKLFK�DUH�KRW�
ZKHQ�RSHUDWHG��UHSUHVHQW�VRXUFHV�RI�ULVN�RI�EXUQLQJ��
7RXFKLQJ�VXFK�KRW�VXUIDFHV�PD\�WDNH�SODFH�
LQWHQWLRQDOO\��H�J��WR�RSHUDWH�D�KDQGOH�RI�WKH�
PDFKLQH��RU�PD\�WDNH�SODFH�XQLQWHQWLRQDOO\��ZKHQ�D�
SHUVRQ�LV�QHDU�WKH�PDFKLQH��*HQHUDO�GLUHFWLRQV�IRU�
WKH�GHVLJQ�RI�VDIH�PDFKLQHU\��WDNLQJ�LQWR�
FRQVLGHUDWLRQ�PHDVXUHV�DJDLQVW�KD]DUGV��LQFOXGLQJ�
WKHUPDO�KD]DUGV��DUH�VSHFLILHG�LQ�(1 ����
7R�DVVHVV�WKH�ULVN�RI�EXUQ�GXH�WR�D�KRW�VXUIDFH�LW�LV�
QHFHVVDU\�WR�NQRZ�WKRVH�IDFWRUV�DQG�LQIOXHQFHV�
ZKLFK�OHDG�WR�D�EXUQ�ZKHQ�D�KRW�VXUIDFH�LV�WRXFKHG�
E\�WKH�VNLQ��7KH�PRVW�LPSRUWDQW�IDFWRUV�DUH�

¦�WKH�WHPSHUDWXUH�RI�WKH�VXUIDFH�
¦�WKH�PDWHULDO�RI�ZKLFK�WKH�VXUIDFH�FRQVLVWV�
¦�WKH�SHULRG�RI�FRQWDFW�EHWZHHQ�WKH�VNLQ�DQG�WKH�
VXUIDFH�

2WKHU�IDFWRUV�PD\�DOVR�RFFXU�EXW�DUH�RI�PLQRU�
LPSRUWDQFH��,Q�WKLV�VWDQGDUG�GDWD�DUH�VSHFLILHG�WR�
DVVHVV�WKH�ULVN�RI�EXUQ��ZKHQ�D�KRW�VXUIDFH�LV�
WRXFKHG�E\�WKH�VNLQ��7KHVH�GDWD�PD\�DOVR�EH�XVHG�LI�
LW�LV�QHFHVVDU\�WR�VHW�WHPSHUDWXUH�OLPLW�YDOXHV�IRU�
KRW�VXUIDFHV�LQ�RWKHU�VWDQGDUGV�RU�UHJXODWLRQV�
7KH�GDWD�VSHFLILHG�LQ�WKLV�VWDQGDUG�DUH�EDVHG�RQ�
VFLHQWLILF�UHVHDUFK�DQG�UHSUHVHQW��DV�IDU�DV�LV�NQRZQ��
WKH�EHKDYLRXU�RI�WKH�KXPDQ�VNLQ�ZKHQ�LQ�FRQWDFW�
ZLWK�D�KRW�VXUIDFH�
%XUQ�WKUHVKROG�GDWD�IRU�YHU\�VKRUW�FRQWDFWV�RI�����V�
DUH�QRW�GLUHFWO\�EDVHG�RQ�VFLHQWLILF�UHVHDUFK�EXW�DUH�
GHGXFHG�E\�H[WUDSRODWLRQ�RI�WKH�EXUQ�WKUHVKROG�
FXUYHV�IRU�ORQJHU�FRQWDFW�SHULRGV��&RQVLGHULQJ�
KXPDQ�UHDFWLRQ�WLPHV�DQG�WKHLU�GLVWULEXWLRQ�LQ�WKH�
SRSXODWLRQ�����V�LV�WKH�PLQLPXP�DSSOLFDEOH�FRQWDFW�
SHULRG�IRU�KHDOWK\�DGXOWV�RQ�DQ�DFFHSWDEOH�VDIHW\�
OHYHO�

��6FRSH
7KLV�VWDQGDUG�HVWDEOLVKHV�HUJRQRPLFV�GDWD�DQG�
WKHLU�XVH�LQ�HVWDEOLVKLQJ�WHPSHUDWXUH�OLPLW�YDOXHV�
IRU�KRW�VXUIDFHV�DQG�LQ�WKH�DVVHVVPHQW�RI�WKH�ULVNV�RI�
EXUQLQJ�
7KLV�VWDQGDUG�LV�DSSOLFDEOH�ZLWKLQ�WKH�ILHOG�RI�
DSSOLFDWLRQ�RI�WKH�(1 ����WR�KRW�VXUIDFHV�RI�
PDFKLQHU\�WKDW�DUH�RU�FDQ�EH�WRXFKHG�GXULQJ�QRUPDO�
XVH�
7KLV�VWDQGDUG�SURYLGHV�GDWD�FRQFHUQLQJ�
FLUFXPVWDQFHV�XQGHU�ZKLFK�FRQWDFW�EHWZHHQ�EDUH�
VNLQ�DQG�KRW�VXUIDFH�GRHV�RU�PD\�OHDG�WR�EXUQV��
7KHVH�GDWD�DOORZ�WKH�DVVHVVPHQW�RI�ULVNV�RI�EXUQLQJ�
7KLV�VWDQGDUG�DOVR�SURYLGHV�GDWD�WR�EH�XVHG�WR�
HVWDEOLVK�WHPSHUDWXUH�OLPLW�YDOXHV�IRU�KRW�VXUIDFHV�
WR�SURWHFW�DJDLQVW�VNLQ�EXUQV��7KHVH�GDWD�FDQ�EH

XVHG�LQ�WKH�GHYHORSPHQW�RI�VWDQGDUGV�IRU�VSHFLILF�
PDFKLQHU\�ZKHUH�DV�D�UHVXOW�RI�D�ULVN�DVVHVVPHQW�
WHPSHUDWXUH�OLPLWV�DUH�UHTXLUHG�
7KH�GDWD�RI�WKLV�VWDQGDUG�DUH�DSSOLFDEOH�WR�VXUIDFHV�
RI�REMHFWV�ZLWK�UHODWLYHO\�KLJK�WKHUPDO�FDSDFLW\�
FRPSDUHG�ZLWK�WKDW�RI�WKH�VNLQ�RI�WKH�KXPDQ�ERG\�
7KLV�VWDQGDUG�LV�QRW�DSSOLFDEOH�LI�D�ODUJH�DUHD�RI�WKH�
VNLQ��DSSUR[LPDWHO\ �� ��RU�PRUH�RI�WKH�VNLQ�RI�WKH�
ZKROH�ERG\��FDQ�EH�LQ�FRQWDFW�ZLWK�WKH�KRW�VXUIDFH��
7KLV�VWDQGDUG�LV�DOVR�QRW�DSSOLFDEOH�WR�VNLQ�FRQWDFW�
RI�PRUH�WKDQ �� ��RI�WKH�KHDG�RU�FRQWDFW�ZKLFK�FRXOG�
UHVXOW�LQ�EXUQV�RI�YLWDO�DUHDV�RI�WKH�IDFH�
127(�� ,Q�VRPH�FDVHV�WKH�UHVXOWV�RI�FRQWDFW�ZLWK�D�KRW�VXUIDFH�
PD\�EH�PRUH�VHULRXV�IRU�WKH�LQGLYLGXDO��IRU�H[DPSOH��

D��EXUQV�UHVXOWLQJ�LQ�WKH�UHVWULFWLRQ�RI�DLUZD\V�
E��D�ODUJH�EXUQ��PRUH�WKDQ �� ��RI�WKH�ERG\�VXUIDFH��PD\�
LPSDLU�WKH�FLUFXODWLRQ�E\�IOXLG�ORVV�
F��KHDWLQJ�RI�D�ODUJH�SURSRUWLRQ�RI�WKH�KHDG�RU�ZKROH�ERG\�PD\�
OHDG�WR�XQDFFHSWDEOH�KHDW�VWUDLQ�HYHQ�LQ�WKH�DEVHQFH�RI�
EXUQLQJ�

7KLV�VWDQGDUG�LV�DSSOLFDEOH�WR�WKH�KHDOWK\�VNLQ�RI�
DGXOWV�
7KLV�VWDQGDUG�GRHV�QRW�SURYLGH�GDWD�IRU�SURWHFWLRQ�
DJDLQVW�SDLQ�
127(�� ,I�WKH�EXUQ�WKUHVKROGV�VSHFLILHG�LQ�WKLV�VWDQGDUG�DUH�
QRW�H[FHHGHG��WKHUH�LV�QRUPDOO\�QR�ULVN�RI�EXUQLQJ��ZKHQ�WKH�VNLQ�
FRPHV�LQ�FRQWDFW�ZLWK�WKH�KRW�VXUIDFH��EXW�SDLQ�PD\�RFFXU�
QHYHUWKHOHVV��,I�WKHUH�LV�DOVR�D�QHHG�IRU�SURWHFWLRQ�DJDLQVW�SDLQ��
VXUIDFH�WHPSHUDWXUH�YDOXHV�VKRXOG�EH�WDNHQ�IURP�VXLWDEOH�RWKHU�
VRXUFHV��VHH�DQQH[�$��

��1RUPDWLYH�UHIHUHQFHV
7KLV�(XURSHDQ�6WDQGDUG�LQFRUSRUDWHV�E\�GDWHG�RU�
XQGDWHG�UHIHUHQFH��SURYLVLRQV�IURP�RWKHU�
SXEOLFDWLRQV��7KHVH�QRUPDWLYH�UHIHUHQFHV�DUH�FLWHG�
DW�WKH�DSSURSULDWH�SODFHV�LQ�WKH�WH[W�DQG�WKH�
SXEOLFDWLRQV�DUH�OLVWHG�KHUHDIWHU��)RU�GDWHG�
UHIHUHQFHV��VXEVHTXHQW�DPHQGPHQWV�WR�RU�UHYLVLRQV�
RI�DQ\�RI�WKHVH�SXEOLFDWLRQV�DSSO\�WR�WKLV�(XURSHDQ�
6WDQGDUG�RQO\�ZKHQ�LQFRUSRUDWHG�LQ�LW�E\�
DPHQGPHQW�RU�UHYLVLRQ��)RU�XQGDWHG�UHIHUHQFHV�WKH�
ODWHVW�HGLWLRQ�RI�WKH�SXEOLFDWLRQ�UHIHUUHG�WR�DSSOLHV�
(1 ������������6DIHW\�RI�PDFKLQHU\�¦�%DVLF�
FRQFHSWV��JHQHUDO�SULQFLSOHV�IRU�GHVLJQ�¦�
3DUW ���%DVLF�WHUPLQRORJ\��PHWKRGRORJ\�
(1 ������������6DIHW\�RI�PDFKLQHU\�¦�%DVLF�
FRQFHSWV��JHQHUDO�SULQFLSOHV�IRU�GHVLJQ�¦�
3DUW ���7HFKQLFDO�SULQFLSOHV�DQG�VSHFLILFDWLRQV�
SU(1 �������6DIHW\�RI�PDFKLQHU\�¦�(UJRQRPLF�
GHVLJQ�SULQFLSOHV�¦�3DUW ���7HUPLQRORJ\�DQG�
JHQHUDO�SULQFLSOHV�
SU(1 ��������6DIHW\�RI�PDFKLQHU\�¦�5LVN�
DVVHVVPHQW�

���'UDIW�VWDQGDUG�SUHSDUHG�E\�&(1�7& ����:* ���Li
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��'HILQLWLRQV
)RU�WKH�SXUSRVHV�RI�WKLV�VWDQGDUG��WKH�IROORZLQJ�
GHILQLWLRQV�DSSO\�

����
VXUIDFH�WHPSHUDWXUH��76�

WKH�WHPSHUDWXUH�RI�D�VXUIDFH�PHDVXUHG�LQ�GHJUHHV�
&HOVLXV

����
FRQWDFW�SHULRG��W�

WKH�WLPH�GXULQJ�ZKLFK�FRQWDFW�ZLWK�WKH�VXUIDFH�
WDNHV�SODFH

����
WKHUPDO�LQHUWLD

WKH�SURGXFW�RI�WKH�GHQVLW\��WKHUPDO�FRQGXFWLYLW\�DQG�
VSHFLILF�WKHUPDO�FDSDFLW\�RI�PDWHULDO

����
PDWHULDO�SURSHUWLHV�RI�WKH�VXUIDFH

WKH�FKHPLFDO�SK\VLFDO�FRPSRVLWLRQ�RI�WKH�PDWHULDO�
DQG�WKH�FKDUDFWHULVWLFV��URXJK��VPRRWK��DQG�VKDSH�RI�
WKH�VXUIDFH

����
EXUQ�FODVVLILFDWLRQ

EXUQV�DUH�FODVVLILHG�LQWR ��OHYHOV�GHSHQGLQJ�RQ�
VHYHULW\�

D��VXSHUILFLDO�SDUWLDO�WKLFNQHVV�EXUQ��,Q�DOO�EXW�WKH�
PRVW�VXSHUILFLDO�EXUQV��WKH�HSLGHUPLV�LV�
FRPSOHWHO\�GHVWUR\HG�EXW�WKH�KDLU�IROOLFOHV�DQG�
VHEDFHRXV�JODQGV�DV�ZHOO�DV�WKH�VZHDW�JODQGV�DUH�
VSDUHG�
E��GHHS�SDUWLDO�WKLFNQHVV�EXUQ��$�VXEVWDQWLDO�SDUW�
RI�WKH�GHUPLV�DQG�DOO�VHEDFHRXV�JODQGV�DUH�
GHVWUR\HG�DQG�RQO\�WKH�GHHSHU�SDUWV�RI�WKH�KDLU�
IROOLFOHV�RU�WKH�VZHDW�JODQGV�VXUYLYH�
F��ZKROH�WKLFNQHVV�EXUQ��:KHQ�WKH�IXOO�WKLFNQHVV�
RI�WKH�VNLQ�KDV�EHHQ�GHVWUR\HG�DQG�WKHUH�DUH�QR�
VXUYLYLQJ�HSLWKHOLDO�HOHPHQWV�

����
EXUQ�WKUHVKROG

WKH�VXUIDFH�WHPSHUDWXUH�GHILQLQJ�WKH�ERXQGDU\�
EHWZHHQ�QR�EXUQ�DQG�D�VXSHUILFLDO�SDUWLDO�WKLFNQHVV�
EXUQ��FDXVHG�E\�FRQWDFW�RI�WKH�VNLQ�ZLWK�D�KRW�
VXUIDFH�IRU�D�VSHFLILHG�FRQWDFW�SHULRG

��%XUQ�WKUHVKROGV
����*HQHUDO

7KLV�FODXVH�SURYLGHV�VXUIDFH�WHPSHUDWXUH�GDWD�IRU�
EXUQ�WKUHVKROGV��$Q�HVWLPDWH�RI�WKH�ULVN�RI�EXUQLQJ�
LV�SRVVLEOH�E\�PHDVXULQJ�WKH�VXUIDFH�WHPSHUDWXUH�
DQG�E\�FRPSDULVRQ�ZLWK�WKH�YDOXHV�VSHFLILHG�LQ �����
7KH�EXUQ�WKUHVKROGV�VSHFLILHG�LQ ����PD\�DOVR�EH�
XVHG�IRU�WKH�HVWDEOLVKPHQW�RI�VXUIDFH�WHPSHUDWXUH�
OLPLW�YDOXHV�RI�PDFKLQHU\�IRU�SURWHFWLRQ�DJDLQVW�
EXUQV�
127( 7KH�RFFXUUHQFH�RI�EXUQLQJ�GHSHQGV�RQ�WKH�WHPSHUDWXUH�
RI�WKH�VNLQ�DQG�RQ�WKH�GXUDWLRQ�RI�UDLVHG�VNLQ�WHPSHUDWXUH��7KH�
FRQQHFWLRQ�EHWZHHQ�VNLQ�WHPSHUDWXUH��GXUDWLRQ�RI�LWV�LQIOXHQFH�
DQG�RFFXUUHQFH�RI�EXUQLQJ�KDV�EHHQ�VFLHQWLILFDOO\�VWXGLHG�DQG�LV�
NQRZQ��VHH�$QQH[�$���%XW�LW�LV�QRW�SUDFWLFDEOH�E\�VLPSOH�PHDQV�
WR�PHDVXUH�WKH�WHPSHUDWXUH�RI�WKH�VNLQ�GXULQJ�LWV�FRQWDFW�ZLWK�
WKH�KRW�VXUIDFH�RI�D�PDFKLQH��7KHUHIRUH�LQ�WKLV�VWDQGDUG�LW�LV�QRW�
WKH�WHPSHUDWXUH�YDOXHV�RI�WKH�VNLQ�ZKLFK�DUH�VSHFLILHG�EXW�WKH�
WHPSHUDWXUH�YDOXHV�RI�KRW�VXUIDFHV�RI�PDFKLQHU\�ZKLFK��ZKHQ�LQ�
FRQWDFW�ZLWK�WKH�VNLQ��OHDG�WR�EXUQV��WKH�EXUQ�WKUHVKROGV���7KH�
WHPSHUDWXUH�RI�D�VXUIDFH�RI�D�PDFKLQH�LV�VLPSO\�PHDVXUDEOH�E\�
DSSURSULDWH�PHDVXULQJ�IDFLOLWLHV�

7KH�VXUIDFH�WHPSHUDWXUHV�ZKLFK�OHDG�WR�EXUQV�
GXULQJ�FRQWDFW�RI�WKH�VNLQ�ZLWK�D�KRW�VXUIDFH�GHSHQG�
RQ�WKH�PDWHULDO�RI�ZKLFK�WKH�VXUIDFH�FRQVLVWV��DQG�RQ�
WKH�GXUDWLRQ�RI�WKH�FRQWDFW�RI�WKH�VNLQ�ZLWK�WKH�
VXUIDFH��7KLV�UHODWLRQVKLS�LV�SUHVHQWHG�
LQ )LJXUH��� )LJXUH���VKRZV�WKLV�UHODWLRQVKLS�IRU�
VHYHUDO�JURXSV�RI�PDWHULDOV�ZKLFK�KDYH�VLPLODU�KHDW�
FRQGXFWLYLW\�SURSHUWLHV�DQG�WKHUHIRUH�VLPLODU�EXUQ�
WKUHVKROGV�
$�SRLQW�RQ�D�EXUQ�WKUHVKROG�FXUYH�LQGLFDWHV��IRU�D�
SDUWLFXODU�FRQWDFW�SHULRG��WKDW�VXUIDFH�WHPSHUDWXUH�
ZKLFK�OLHV�EHWZHHQ�QRQ�LQMXU\�RI�WKH�VNLQ�DQG�WKH�
RQVHW�RI�D�VXSHUILFLDO�SDUWLDO�WKLFNQHVV�EXUQ�ZKHQ�
WKH�VNLQ�FRPHV�LQWR�FRQWDFW�ZLWK�WKH�KRW�VXUIDFH�
6XUIDFH�WHPSHUDWXUH�YDOXHV�O\LQJ�EHORZ�WKH�FXUYH�LQ�
JHQHUDO�GR�QRW�OHDG�WR�D�EXUQ��6XUIDFH�WHPSHUDWXUH�
YDOXHV�O\LQJ�DERYH�WKH�FXUYH�ZLOO�OHDG�WR�D�EXUQ�RI�
WKH�VNLQ��VHH�DOVR�DQQH[�$��
7KH�LOOXVWUDWLYH )LJXUH���RQO\�VHUYHV�WR�SURYLGH�
EHWWHU�XQGHUVWDQGLQJ�DQG�GRHV�QRW�DFFXUDWHO\�
UHSUHVHQW�WKH�EXUQ�WKUHVKROG�GDWD��7KH�H[DFW�EXUQ�
WKUHVKROG�YDOXHV�KDYH�WR�EH�WDNHQ�IURP )LJXUH����
)LJXUH��D��)LJXUH��E��)LJXUH����)LJXUH���DQG
)LJXUH���DQG 7DEOH ��
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)RU�VKRUW�FRQWDFW�SHULRGV�WKH�EXUQ�WKUHVKROGV�DUH�
QRW�GUDZQ�DV�OLQHV�LQ�WKH�LOOXVWUDWLYH )LJXUH���DQG�
WKH�GHWDLOHG )LJXUH����)LJXUH��D��)LJXUH��E��
)LJXUH����)LJXUH���DQG�)LJXUH����EXW�DUH�GUDZQ�DV�
VSUHDGV��7KLV�WDNHV�LQWR�DFFRXQW�WKH�IDFW�WKDW�IRU�
VKRUW�FRQWDFW�SHULRGV�WKH�NQRZOHGJH�RI�WKH�
WHPSHUDWXUH�ERXQGDU\�EHWZHHQ�QRQ�EXUQLQJ�DQG�
WKH�RQVHW�RI�EXUQLQJ�LV�QRW�FRPSOHWH��7KH�EXUQ�
WKUHVKROG�GHSHQGV�RQ�VHYHUDO�IDFWRUV�ZKLFK�LQFOXGH��
WKLFNQHVV�RI�WKH�VNLQ�DW�WKH�WRXFKLQJ�SRLQW��PRLVWXUH�
RI�WKH�VNLQªV�VXUIDFH��VZHDWLQJ���FRQWDPLQDWLRQ�RI�
WKH�VNLQ��H�J��JUHDVH���WRXFKLQJ�IRUFH��GLIIHUHQFHV�
EHWZHHQ�WKH�KHDW�FRQGXFWLYLW\�SURSHUWLHV�RI�
PDWHULDOV�ZKLFK�KDYH�EHHQ�FRPELQHG�LQ�RQH�JURXS��
XQFHUWDLQWLHV�RI�WKH�VFLHQWLILF�GHWHUPLQDWLRQ�RI�WKH�
EXUQ�WKUHVKROG�YDOXHV��VHH�DOVR�DQQH[�$���+RZHYHU��
WKHVH�LQIOXHQFHV�DUH�FRQVLGHUHG�WR�EH�VPDOO�
FRPSDUHG�WR�WKH�LQIOXHQFH�RI�WKH�KHDW�FRQGXFWLYLW\�
SURSHUWLHV�RI�WKH�GLIIHUHQW�PDWHULDO�JURXSV�
)RU�ORQJHU�FRQWDFW�SHULRGV�WKH�XQFHUWDLQWLHV�DUH�OHVV�
WKDQ�IRU�VKRUW�FRQWDFW�SHULRGV��6R�IRU�ORQJ�FRQWDFW�
SHULRGV�H[DFW�YDOXHV�IRU�EXUQ�WKUHVKROGV�DUH�
VSHFLILHG��7KH�GLIIHUHQFHV�LQ�WKH�YDOXHV�IRU�GLIIHUHQW�
JURXSV�RI�PDWHULDOV�DOVR�GLVDSSHDU�IRU�ORQJ�FRQWDFW�
SHULRGV�

����%XUQ�WKUHVKROG�GDWD

������%XUQ�WKUHVKROGV�IRU�D�FRQWDFW�SHULRG�
EHORZ�� V

)RU�YHU\�VKRUW�FRQWDFWV�EXUQ�WKUHVKROG�YDOXHV�DUH�
OLVWHG�IRU�D�FRQWDFW�SHULRG�RI�����V�LQ�7DEOH���DQG��
7DEOH���
7DEOH���FRQWDLQV�EXUQ�WKUHVKROG�VSUHDGV�IRU�
GLIIHUHQW�PDWHULDOV�IRU�D�FRQWDFW�SHULRG�RI�����V��7KH�
VSHFLILHG�VSUHDGV�DUH�H[WHQVLRQV�RI�WKH�VKDGHG�DUHDV�
RI�)LJXUH����)LJXUH����)LJXUH���DQG�)LJXUH���

7DEOH���¦�%XUQ�WKUHVKROG�VSUHDGV�IRU�D�
FRQWDFW�SHULRG�RI�����V

�

7DEOH���FRQWDLQV�WKH�ULVH�RI�WKH�EXUQ�WKUHVKROG�
VSUHDG�IRU�FRDWHG�PHWDOV�IRU�D�FRQWDFW�SHULRG�RI�����V��
7KH�VSHFLILHG�YDOXHV�DUH�H[WHQVLRQV�RI�WKH�OLQHV�LQ�
)LJXUH��D�DQG�)LJXUH��E��$EVROXWH�YDOXHV�IRU�WKH�
EXUQ�WKUHVKROG�VSUHDGV�IRU�FRDWHG�PHWDOV�FDQ�EH�
REWDLQHG�E\�DGGLQJ�WKH�YDOXHV�RI�7DEOH���WR�WKH�EXUQ�
WKUHVKROG�VSUHDG�VSHFLILHG�LQ�7DEOH���IRU�EDUH�PHWDO��
7DEOH���¦�5LVH�RI�EXUQ�WKUHVKROG�VSUHDG�IRU�
FRDWHG�PHWDOV�IRU�D�FRQWDFW�SHULRG�RI�����V

������%XUQ�WKUHVKROGV�IRU�FRQWDFW�SHULRGV�
EHWZHHQ � V�DQG �� V

��������*HQHUDO

,Q�WKH�FDVH�RI�VKRUW�FRQWDFWV��FRQWDFW�SHULRGV�RI � V�
WR �� V���WKH�EXUQ�WKUHVKROG�VSUHDGV�DUH�QRW�VHW�LQ�
QXPEHUV�EXW�DUH�UHIOHFWHG�LQ�JUDSKV�LQ�GHSHQGHQFH�
XSRQ�WKH�FRQWDFW�SHULRG��7KH�EXUQ�WKUHVKROGV�RI�
PDWHULDOV�ZLWK�VLPLODU�KHDW�FRQGXFWLYLW\�SURSHUWLHV�
ZHUH�FRPELQHG�WR�UHSUHVHQW�RQH�UDQJH�

��������8QFRDWHG�PHWDOV

7KH�EXUQ�WKUHVKROGV�SUHVHQWHG�LQ )LJXUH���DUH�YDOLG�
IRU�VPRRWK�VXUIDFHV�RI�XQFRDWHG�PHWDO��,Q�WKH�FDVH�RI�
URXJK�PHWDO�VXUIDFHV�KRZHYHU��WKH�YDOXHV�PD\�OLH�
DERYH�WKRVH�IRU�VPRRWK�VXUIDFHV�EXW�QRW�PRUH�
WKDQ � �&�EH\RQG�WKH�XSSHU�OLPLW�RI�WKH�LQGLFDWHG�
EXUQ�WKUHVKROG�VSUHDG�

��������&RDWHG�PHWDOV

7KH�YDOXHV�IRU�WKH�HIIHFW�RI�FRDWLQJ�D�PHWDO�DUH�
VKRZQ�LQ )LJXUH��D�DQG )LJXUH��E��7KH�YDOXHV�DUH�
SUHVHQWHG�DV�WHPSHUDWXUH�ULVH�DERYH�WKH�EXUQ�
WKUHVKROG�IRU�XQFRDWHG�PHWDO��7R�REWDLQ�D�EXUQ�
WKUHVKROG�IRU�FRDWHG�PHWDO�LWVHOI��WKH�YDOXH�IRU�WKH�
WHPSHUDWXUH�ULVH�D7V�LQ )LJXUH��D�RU )LJXUH��E�DQG�
WKH�EXUQ�WKUHVKROG�IRU�WKH�XQFRDWHG�PHWDO�7V�
LQ )LJXUH���KDYH�WR�EH�DGGHG�

��������&HUDPLFV��JODVV�DQG�VWRQH�PDWHULDOV

7KH�EXUQ�WKUHVKROG�VSUHDG�IRU�FHUDPLFV��JODVV�
FHUDPLFV��JODVV��SRUFHODLQ�DQG�VWRQH�PDWHULDOV�
�PDUEOH��FRQFUHWH��LV�VKRZQ�LQ )LJXUH���

0DWHULDO ([WHQVLRQ�
RI�

)LJXUH1R�

%XUQ�
WKUHVKROG�

VSUHDG�IRU�D�
FRQWDFW�
SHULRG�RI�

����V

�>�&@

%DUH��XQFRDWHG���PHWDO � ���WR���

&HUDPLFV��JODVV�DQG��VWRQH � ���WR���

3ODVWLFV � ���WR���

:RRG � ����WR����

0HWDOV�ZLWK�D�FRDWLQJ�RI ([WHQVLRQ�
RI�)LJXUH�

1R�

5LVH�
RI�EXUQ

�WKUHVKROG
�VSUHDG�IRU�D�

FRQWDFW�
SHULRG�RI�

����V�

>�&@

���äP�ODF �D� ���
����äP�ODF �D� ���
����äP�ODF �D� ��
����äP�5LOVDQ �E� ��
���äP�SRZGHU� �E� ���
���äP�SRZGHU�

����äP�SRUFHODLQ�HQDPHO
�E� �
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7KH�EXUQ�WKUHVKROGV�IRU�PDUEOH�DQG�FRQFUHWH�OLH�
WRZDUGV�WKH�ORZHU�OLPLW�RI�WKH�VSUHDG��%XUQ�
WKUHVKROGV�IRU�JODVV�OLH�WRZDUGV�WKH�XSSHU�OLPLW�RI�
WKH�VSUHDG�

��������3ODVWLFV

7KH�EXUQ�WKUHVKROG�VSUHDG�IRU�SODVWLFV��SRO\DPLGH��
DFU\OJODVV��SRO\WHWUDIOXRUHWK\OHQH��GXURSODVWLF��LV�
LQGLFDWHG�LQ )LJXUH���
127( 3ODVWLFV�KDYH�YHU\�GLIIHUHQW�OHYHOV�RI�WKHUPDO�
FRQGXFWLYLW\��GHSHQGLQJ�RQ�WKH�FKHPLFDO�FRPSRVLWLRQ��7KH�EXUQ�
WKUHVKROG�VSUHDG�IRU�PRVW�VROLG�SODVWLFV�LV�LQGLFDWHG�LQ )LJXUH����
+RZHYHU��IRU�SODVWLFV�ZLWK�KHDW�FRQGXFWLYLW\�SURSHUWLHV�ZKLFK�
GLIIHU�PDUNHGO\�IURP�WKRVH�RI�WKH�PDWHULDOV�JLYHQ�LQ ���������EXUQ�
WKUHVKROGV�DV�LQGLFDWHG�LQ )LJXUH���FDQQRW�EH�XVHG��)RU�WKHVH�
PDWHULDOV�EXUQ�WKUHVKROGV�KDYH�WR�EH�FDOFXODWHG��HVWLPDWHG�RU�
PHDVXUHG�DV�LQGLFDWHG�LQ�DQQH[�$�

��������:RRG

7KH�EXUQ�WKUHVKROG�VSUHDG�IRU�ZRRG�LV�VKRZQ�
LQ )LJXUH���
)RU�VRIW�ZRRGV�ZLWK�ORZ�PRLVWXUH�FRQWHQW�WKH�YDOXHV�
DW�WKH�XSSHU�OLPLW�RI�WKH�VSUHDG�DUH�DSSOLFDEOH��)RU�
KDUG�ZRRGV�ZLWK�KLJK�PRLVWXUH�FRQWHQW�WKH�YDOXHV�DW�
WKH�ORZHU�OLPLW�RI�WKH�VSUHDG�DUH�UHOHYDQW�

)LJXUH���¦�,OOXVWUDWLRQ�RI�UHODWLRQVKLS�EHWZHHQ�WKH�EXUQ�WKUHVKROG�DQG�WKH�FRQWDFW�SHULRG�
ZKHQ�D�KRW�VXUIDFH�LV�WRXFKHG�E\�WKH�VNLQ
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)LJXUH���¦�%XUQ�WKUHVKROG�VSUHDG�ZKHQ�WKH�VNLQ�LV�LQ�FRQWDFW�ZLWK�D�KRW�VPRRWK�VXUIDFH�
PDGH�RI�EDUH��XQFRDWHG��PHWDO
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)LJXUH��D�¦�5LVH�RI�WKH�EXUQ�WKUHVKROG�VSUHDG�IURP�)LJXUH ��IRU�PHWDOV�ZKLFK�DUH�FRDWHG�
E\�ODF�RI�D�WKLFNQHVV�RI ����P� �����P�DQG �����P

���5LOVDQ�LV�DQ�H[DPSOH�RI�D�VXLWDEOH�SURGXFW�DYDLODEOH�FRPPHUFLDOO\��7KLV�LQIRUPDWLRQ�LV�JLYHQ�IRU�WKH�FRQYHQLHQFH�RI�XVHUV�RI�
WKLV�VWDQGDUG�DQG�GRHV�QRW�FRQVWLWXWH�DQ�HQGRUVHPHQW�E\�&(1�RI�WKLV�SURGXFW�

)LJXUH��E�¦�5LVH�RI�WKH�EXUQ�WKUHVKROG�VSUHDG�IURP�)LJXUH ��IRU�PHWDOV�ZKLFK�DUH�FRDWHG
E\�5LOVDQ����WKLFNQHVV �����P���SRZGHU������P�DQG ����P��DQG�SRUFHODLQ�HQDPHO�������P�
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)LJXUH���¦�%XUQ�WKUHVKROG�VSUHDG�ZKHQ�WKH�VNLQ�LV�LQ�FRQWDFW�ZLWK�D�KRW�VPRRWK�VXUIDFH�
PDGH�RI�FHUDPLFV��JODVV�DQG�VWRQH�PDWHULDOV

)LJXUH���¦�%XUQ�WKUHVKROG�VSUHDG�ZKHQ�WKH�VNLQ�LV�LQ�FRQWDFW�ZLWK�D�KRW�VPRRWK�VXUIDFH�
PDGH�RI�SODVWLFV
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)LJXUH���¦�%XUQ�WKUHVKROG�VSUHDG�ZKHQ�WKH�VNLQ�LV�LQ�FRQWDFW�ZLWK�D�KRW�VPRRWK�
VXUIDFH�PDGH�RI�ZRRG
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������%XUQ�WKUHVKROGV�IRU�FRQWDFW�SHULRGV�
RI � PLQ�DQG�ORQJHU

7DEOH ��SUHVHQWV�EXUQ�WKUHVKROGV�ZKHQ�D�VXUIDFH�LV�
WRXFKHG�IRU�FRQWDFW�SHULRGV�RI � PLQ�DQG�ORQJHU�

7DEOH �

��$SSOLFDWLRQ
����*HQHUDO

7R�DVVHVV�WKH�ULVN�RI�EXUQLQJ�IRU�WKH�FRQWDFW�RI�WKH�
VNLQ�ZLWK�D�KRW�VXUIDFH�RI�D�PDFKLQH��WKH�
WHPSHUDWXUH�RI�WKH�VXUIDFH�KDV�WR�EH�PHDVXUHG�LQ�
DFFRUGDQFH�ZLWK �����7KHQ�WKH�YDOXH�RI�WKH�EXUQ�
WKUHVKROG�LV�GHULYHG�IURP�WKLV�VWDQGDUG��7R�GR�WKLV�
WKH�PDWHULDO�SURSHUWLHV�RI�WKH�VXUIDFH�DQG�WKH�
H[SHFWHG�FRQWDFW�SHULRG�KDYH�WR�EH�WDNHQ�LQWR�
DFFRXQW��7KH�SURFHGXUH�IRU�WKH�SURSHU�FKRLFH�RI�WKH�
EXUQ�WKUHVKROG�YDOXH�LV�VSHFLILHG�LQ �����7KH�
FRPSDULVRQ�GHVFULEHG�LQ ����RI�WKH�PHDVXUHG�VXUIDFH�
WHPSHUDWXUH�DQG�WKH�EXUQ�WKUHVKROG�YDOXH�OHDGV�WR�
WKH�GHFLVLRQ�DV�WR�ZKHWKHU�WKHUH�LV�D�ULVN�RI�EXUQLQJ�
7R�HVWDEOLVK�VXUIDFH�WHPSHUDWXUH�OLPLW�YDOXHV�IRU�
WKH�SURWHFWLRQ�DJDLQVW�EXUQV�LQ�W\SH�&�VWDQGDUGV�
WKHVH�YDOXHV�FDQ�EH�FKRVHQ�LQ�DFFRUGDQFH�ZLWK ����

����0HDVXUHPHQWV

������3URFHGXUH

7KH�VXUIDFH�WHPSHUDWXUH�VKDOO�EH�PHDVXUHG�RQ�WKDW�
SDUW�RU�WKRVH�SDUWV�RI�WKH�PDFKLQH�ZKHUH�FRQWDFW�RI�
WKH�VNLQ�ZLWK�WKH�VXUIDFH�FDQ�RFFXU�

7KH�PHDVXUHPHQW�VKDOO�EH�FDUULHG�RXW�XQGHU�WKH�
QRUPDO�RSHUDWLQJ�FRQGLWLRQV�RI�WKH�PDFKLQH��7KH�
H[WUHPH�HQG�RI�WKH�UDQJH�RI�WKH�QRUPDO�RSHUDWLQJ�
FRQGLWLRQV�VKDOO�EH�LQFOXGHG�VR�DV�WR�SURYLGH�
PD[LPXP�VXUIDFH�WHPSHUDWXUH�
127( :KHQ�PHDVXULQJ�WKH�VXUIDFH�WHPSHUDWXUH�FDUH�VKRXOG�
EH�WDNHQ�WKDW�JRRG�FRQWDFW�LV�HVWDEOLVKHG�EHWZHHQ�WKH�VHQVRU�DQG�
WKH�VXUIDFH��7KH�XVH�RI�DSSURSULDWH�IRUFH�DQG�WKH�XVH�RI�D�
FRQGXFWLQJ�SDVWH�PD\�EH�QHFHVVDU\�IRU�WKLV�SXUSRVH��7KH�DUHD�RI�
FRQWDFW�VKRXOG�OLH�IODW�RQ�WKH�VXUIDFH�DQG�PD\�QRW�EHFRPH�FDQWHG��
7KH�PHDVXUHG�YDOXH�VKRXOG�QRW�EH�UHDG�XQWLO�WHPSHUDWXUH�
HTXLOLEULXP�EHWZHHQ�WKH�VXUIDFH�DQG�WKH�VHQVRU�KDV�EHHQ�UHDFKHG�
DQG�WKH�LQGLFDWHG�YDOXH�UHPDLQV�FRQVWDQW��7R�UHDFK�WKLV�
HTXLOLEULXP�PRUH�TXLFNO\�LW�PD\�EH�FRQYHQLHQW�WR�KHDW�WKH�FRQWDFW�
VHQVRU�RI�WKH�PHDVXULQJ�LQVWUXPHQW�DW�D�GLIIHUHQW�SRLQW�RI�WKH�KRW�
VXUIDFH�EHIRUH�FDUU\LQJ�RXW�WKH�DFWXDO�PHDVXUHPHQW�

������0HDVXULQJ�DSSDUDWXV

7KH�PHDVXUHPHQW�RI�WKH�VXUIDFH�WHPSHUDWXUH�VKDOO�
EH�FDUULHG�RXW�E\�PHDQV�RI�DQ�HOHFWULFDO�
WKHUPRPHWHU�ZLWK�D�FRQWDFW�VHQVRU�PDGH�RI�PHWDO�
DQG�LQVLJQLILFDQW�KHDW�FDSDFLW\��7KH�DFFXUDF\�RI�WKH�
LQVWUXPHQW�VKDOO�EH�DW�OHDVW�� � �&�LQ�WKH�UDQJH�XS�
WR �� �&�DQG�DW�OHDVW�� � �&�LQ�WKH�UDQJH�
DERYH �� �&�
127( 7KH�GDWD�SUHVHQWHG�LQ�WKLV�VWDQGDUG�KDYH�EHHQ�
HYDOXDWHG�XVLQJ�WKH�DERYH�PHQWLRQHG�PHDVXULQJ�DSSDUDWXV�DQG�
UHVXOWV�REWDLQHG�E\�RWKHU�WHFKQLTXHV�PD\�QRW�EH�VXLWDEOH�IRU�
FRPSDULVRQ�ZLWK�WKH�GDWD�

����&KRLFH�RI�WKH�EXUQ�WKUHVKROG�YDOXH�WR�EH�
DSSOLHG

������*HQHUDO

)RU�WKH�FKRLFH�RI�WKH�DSSOLFDEOH�EXUQ�WKUHVKROG�YDOXH�
WKH�SURFHGXUH�JLYHQ�LQ ������DQG ������VKDOO�EH�
FDUULHG�RXW�

������'HWHUPLQDWLRQ�RI�WKH�FRQWDFW�SHULRG

$�GLVWLQFWLRQ�VKDOO�EH�PDGH�DV�WR�ZKHWKHU�WKH�
FRQWDFW�FDQ�RFFXU�XQLQWHQWLRQDOO\�RU�ZKHWKHU�LW�LV�
LQWHQGHG��H�J��WR�WRXFK�FRQWURO�HOHPHQWV�
,Q�WKH�HYHQW�RI�QRQ�LQWHQGHG�FRQWDFW��D�PLQLPXP�
FRQWDFW�SHULRG�RI�� V�VKDOO�EH�XVHG��2QO\�LQ�WKH�FDVH�
RI�D�KHDOWK\�DGXOW�DQG�ZKHQ�WKHUH�LV�DEVROXWHO\�QR�
UHVWULFWLRQ�RI�PRYHPHQW�D�PLQLPXP�FRQWDFW�SHULRG�
RI�����V�PD\�EH�VHOHFWHG��,I�H[WHQGHG�UHDFWLRQ�WLPH�LV�
WR�EH�H[SHFWHG��H�J��FRQGLWLRQV�WKDW�UHVWULFW�HDVH�RI�
PRYHPHQW��HOGHUO\�RU�GLVDEOHG�SHUVRQV���D�ORQJHU�
FRQWDFW�SHULRG�VKRXOG�EH�VHOHFWHG����V�LV�SURSRVHG��
$QQH[�%�SURYLGHV�H[DPSOHV�IRU�WKH�GHWHUPLQDWLRQ�RI�
WKH�FRQWDFW�SHULRG�LQ�WKH�FDVH�RI�QRQ�LQWHQGHG�
FRQWDFW�

0DWHULDO�FRQWDFW�SHULRGV�
RI

%XUQ�WKUHVKROGV�7V�IRU

� PLQ �� PLQ � K�DQG�
ORQJHU

�& �& �&

8QFRDWHG�PHWDO �� �� ��

&RDWHG�PHWDO �� �� ��

&HUDPLFV��JODVV�DQG�
VWRQH�PDWHULDOV

�� �� ��

3ODVWLFV �� �� ��

:RRG �� �� ��
127( 7KH�YDOXH�RI �� �&�IRU�D�FRQWDFW�SHULRG�RI � PLQ�DOVR�
DSSOLHV�WR�RWKHU�PDWHULDOV�ZLWK�KLJK�WKHUPDO�FRQGXFWLYLW\�
ZKLFK�DUH�QRW�LQGLFDWHG�LQ�WKH�WDEOH�

7KH�YDOXH�RI �� �&�IRU�DOO�PDWHULDOV�IRU�D�FRQWDFW�SHULRG�RI � K�
DQG�ORQJHU�DSSOLHV�RQO\�LI�D�PLQRU�SDUW�RI�WKH�ERG\�
�OHVV WKDQ �� ��RI�WKH�HQWLUH�VNLQ�VXUIDFH�RI�WKH�ERG\��RU�LI�D�
PLQRU�SDUW�RI�WKH�KHDG��OHVV�WKDQ �� ��RI�WKH�VNLQ�VXUIDFH�RI�
WKH�KHDG��WRXFKHV�WKH�KRW�VXUIDFH��,I�WKH�WRXFKLQJ�DUHD�LV�QRW�
RQO\�ORFDO�RU�LI�WKH�KRW�VXUIDFH�LV�WRXFKHG�E\�YLWDO�DUHDV�RI�WKH�
IDFH��H�J� WKH�DLUZD\V��VHYHUH�LQMXULHV�PD\�RFFXU�HYHQ�LI�WKH�
VXUIDFH�WHPSHUDWXUH�GRHV�QRW�H[FHHG �� �&�
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,I�WKH�KRW�VXUIDFH�LV�WRXFKHG�LQWHQWLRQDOO\��WKH�
PD[LPXP�GXUDWLRQ�RI�FRQWDFW�VKDOO�HLWKHU�EH�
PHDVXUHG�RU�EH�HVWLPDWHG��7KLV�WLPH�VKDOO�WKHQ�EH�
WDNHQ�DV�D�EDVLV�IRU�WKH�DFWXDO�FRQWDFW�SHULRG��
0HDVXUHPHQW�RI�WKH�PD[LPXP�GXUDWLRQ�VKDOO�EH�
JLYHQ�SULRULW\��,I�WKH�PD[LPXP�GXUDWLRQ�FDQQRW�EH�
GHWHUPLQHG�E\�PHDVXUHPHQW��D�UHSUHVHQWDWLYH�
FRQWDFW�SHULRG�VKDOO�EH�VHOHFWHG�ZLWK�WKH�DLG�RI
7DEOH�%����)RU�DQ�LQWHQGHG�FRQWDFW�ZLWK�D�KRW�
VXUIDFH�QR�FRQWDFW�SHULRG�VKRUWHU�WKDQ � V�VKDOO�EH�
XVHG�

������6HOHFWLRQ�RI�WKH�EXUQ�WKUHVKROG

:LWK�WKH�DLG�RI�WKH�HVWDEOLVKHG�FRQWDFW�SHULRG��WKH�
EXUQ�WKUHVKROG�VKDOO�EH�WDNHQ�IURP�WKH�JUDSKV�
LQ )LJXUH����)LJXUH��D��)LJXUH��E��)LJXUH����)LJXUH���
DQG�)LJXUH���RU�IURP 7DEOH ���7DEOH���RU�7DEOH���
)RU�FRQWDFW�SHULRGV�EHWZHHQ �� V�DQG � PLQ��DQ�
LQWHUSRODWLRQ�FDQ�EH�PDGH�EHWZHHQ�WKH�EXUQ�
WKUHVKROG�YDOXH�LQGLFDWHG�IRU�WKH�VSHFLILF�PDWHULDO�
LQ )LJXUH����)LJXUH��D��)LJXUH��E��)LJXUH����)LJXUH���
DQG�)LJXUH���IRU �� V��VHH �������DQG�WKH�YDOXH�
LQ 7DEOH ��FRUUHVSRQGLQJ�WR�WKH�FRQWDFW�SHULRG�
RI � PLQ��VHH �������
)RU�FRQWDFW�SHULRGV�ORQJHU�WKDQ � PLQ��O\LQJ�
EHWZHHQ�WKH�WLPH�SHULRGV�VSHFLILHG�LQ 7DEOH ���LW�LV�
FRQYHQLHQW�WR�LQWHUSRODWH�EHWZHHQ�WKH�EXUQ�
WKUHVKROG�YDOXHV�VHW�IRU�WKH�QH[W�VKRUWHU�DQG�IRU�WKH�
QH[W�ORQJHU�FRQWDFW�SHULRG�
)RU�WKH�SXUSRVH�RI�VHWWLQJ�WHPSHUDWXUH�OLPLW�YDOXHV�
LW�LV�UHFRPPHQGHG�WR�SURFHHG�LQ�WKH�IROORZLQJ�ZD\��
LQVLGH�WKH�VSUHDG�RI�EXUQ�WKUHVKROG�YDOXHV�IRU�RQH�
PDWHULDO�JURXS�LQ )LJXUH����)LJXUH��D��)LJXUH��E��
)LJXUH����)LJXUH���DQG )LJXUH����UHVSHFWLYH�LQ�
7DEOH����LW�LV�UHFRPPHQGHG�WR�FKRRVH�D�WHPSHUDWXUH�
YDOXH�O\LQJ�QHDUHU�WKH�ORZHU�HQG�RI�WKH�VSUHDG��LI�WKH�
SUREDELOLW\�RI�WRXFKLQJ�WKH�KRW�VXUIDFH�LV�KLJK��DQG�
WR�FKRRVH�D�WHPSHUDWXUH�YDOXH�QHDUHU�WKH�KLJKHU�HQG�
RI�WKH�VSUHDG��ZKHQ�WKH�SUREDELOLW\�RI�WRXFKLQJ�WKH�
VXUIDFH�LV�OHVV�

0DWHULDOV�QRW�H[SUHVVO\�PHQWLRQHG�LQ )LJXUH����
)LJXUH��D��)LJXUH��E��)LJXUH����)LJXUH���DQG
)LJXUH���DQG 7DEOH ���7DEOH���DQG�7DEOH���FDQ�LQ�
VRPH�FDVHV�EH�HYDOXDWHG�DFFRUGLQJ�WR�WKHLU�KHDW�
FRQGXFWLYLW\�SURSHUWLHV��7KH�WKHUPDO�LQHUWLD��VHH�
DQQH[�$�DQG�DQQH[�(��RI�WKH�UHVSHFWLYH�PDWHULDO�KDV�
WR�EH�FRPSDUHG�WR�WKH�WKHUPDO�LQHUWLDV�RI�WKH�
IROORZLQJ�JURXSV�RI�PDWHULDOV��PHWDOV��FHUDPLFV�DQG�
JODVV�PDWHULDOV��SODVWLFV�RU�ZRRG��7KH�PDWHULDO�FDQ�
WKHQ�EH�DFFRUGHG�D�EXUQ�WKUHVKROG�YDOXH�IURP�WKH�
PDWHULDO�JURXS�ZLWK�WKH�VDPH�WKHUPDO�LQHUWLD��7KH�
SUHUHTXLVLWH�IRU�WKDW�LV�WKDW�WKH�RUGHU�RI�WKH�WKHUPDO�
LQHUWLD�IRU�WKH�PDWHULDO�LQ�TXHVWLRQ�PD\�EH�
PHDVXUHG�RU�HVWLPDWHG�ZLWK�VXIILFLHQW�DFFXUDF\�
FRPSDUHG�WR�WKH�WKHUPDO�LQHUWLDV�RI�WKH�PDWHULDO�
JURXSV�JLYHQ�LQ�WKLV�VWDQGDUG��,I�WKH�RUGHU�RI�
WKHUPDO�LQHUWLD�RI�WKH�PDWHULDO�LQ�TXHVWLRQ�LV�QRW�
NQRZQ�DW�DOO��QR�EXUQ�WKUHVKROG�YDOXHV�FDQ�EH�
GHULYHG�IURP�WKLV�VWDQGDUG��7KLV�PD\�HVSHFLDOO\�
DSSO\�WR�SODVWLFV�>H�J��VW\URSRU��@��ZKHUH�KHDW�
FRQGXFWLYLW\�SURSHUWLHV�PD\�GHYLDWH�FRQVLGHUDEO\�
IURP�WKDW�RI�WKH�SODVWLF�PDWHULDOV�GHVFULEHG�LQ ����

����&RPSDULVRQ

,I�WKH�VXUIDFH�WHPSHUDWXUH��PHDVXUHG�LQ�DFFRUGDQFH�
ZLWK �����LV�DERYH�WKH�EXUQ�WKUHVKROG��VHOHFWHG�LQ�
DFFRUGDQFH�ZLWK �����FXWDQHRXV�LQMXU\�XSRQ�FRQWDFW�
ZLWK�WKH�KRW�VXUIDFH�LV�WR�EH�H[SHFWHG��,I�WKH�
PHDVXUHG�WHPSHUDWXUH�OLHV�EHORZ�WKH�EXUQ�
WKUHVKROG��WKH�VNLQ�ZLOO�QRW�QRUPDOO\�VXIIHU�LQMXU\�
,I�WKH�PHDVXUHG�VXUIDFH�WHPSHUDWXUH�OLHV�LQVLGH�WKH�
VSUHDG�RI )LJXUH����)LJXUH��D��)LJXUH��E��)LJXUH����
)LJXUH���DQG�)LJXUH���RU�7DEOH���RU�7DEOH����
FXWDQHRXV�LQMXU\�PD\�RU�PD\�QRW�RFFXU��7KLV�
FRUUHVSRQGV�WR�WKH�LQKHUHQW�XQFHUWDLQW\�RI�WKH�EXUQ�
WKUHVKROG�VSHFLILFDWLRQ�

��,QWHUSUHWDWLRQ�DQG�FRQFOXVLRQV
����6XUIDFH�WHPSHUDWXUH�ORZHU�WKDQ�WKH�EXUQ�
WKUHVKROG

,I�WKH�PHDVXUHG�VXUIDFH�WHPSHUDWXUH�LV�EHORZ�WKH�
EXUQ�WKUHVKROG�WKHUH�LV�QRUPDOO\�QR�QHHG�IRU�
SURWHFWLYH�PHDVXUHV�DJDLQVW�EXUQLQJ�
127( 7KH�SDLQ�WKUHVKROG�PD\�EH�H[FHHGHG�HYHQ�LI�WKH�
WHPSHUDWXUH�LV�ORZHU�WKDQ�WKH�EXUQ�WKUHVKROG��*XLGDQFH�RQ�WKH�
SDLQ�WKUHVKROG�DQG�RQ�SURWHFWLYH�PHDVXUHV�DUH�PHQWLRQHG�LQ�
DQQH[HV�$�DQG�&�

����6XUIDFH�WHPSHUDWXUH�JUHDWHU�WKDQ�RU�HTXDO�
WR�WKH�EXUQ�WKUHVKROG

,I�WKH�PHDVXUHG�VXUIDFH�WHPSHUDWXUH�LV�JUHDWHU�WKDQ�
RU�HTXDO�WR�WKH�EXUQ�WKUHVKROG��WKHUH�LV�D�ULVN�RI�
EXUQLQJ�WKH�VNLQ�ZKHQ�LW�FRPHV�LQ�FRQWDFW�ZLWK�WKH�
KRW�VXUIDFH�

���6W\URSRU�LV�DQ�H[DPSOH�RI�D�VXLWDEOH�SURGXFW�DYDLODEOH�FRPPHUFLDOO\��7KLV�LQIRUPDWLRQ�LV�JLYHQ�IRU�WKH�FRQYHQLHQFH�RI�XVHUV�RI�
WKH�VWDQGDUG�DQG�GRHV�QRW�FRQVWLWXWH�DQ�HQGRUVHPHQW�E\�&(1�RI�WKLV�SURGXFW�
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,I�WKHUH�LV�D�QHHG�IRU�SURWHFWLYH�PHDVXUHV��ZKLFK�
SDUWLFXODU�PHDVXUHV�VKRXOG�EH�DSSOLHG�GHSHQGV�RQ�
WKH�RSHUDWLRQDO�FRQWH[W�DQG�FDQQRW�EH�VSHFLILHG�LQ�
WKLV�VWDQGDUG��+RZHYHU�WKH�IROORZLQJ�JXLGDQFH�LV�
JLYHQ�
3URWHFWLYH�PHDVXUHV�DJDLQVW�EXUQLQJ�DUH�DOO�WKH�
PRUH�LPSRUWDQW

¦�WKH�KLJKHU�WKH�PHDVXUHG�VXUIDFH�WHPSHUDWXUH�
LV�DERYH�WKH�EXUQ�WKUHVKROG�
¦�WKH�ORQJHU�WKH�VXUIDFH�WHPSHUDWXUH�H[FHHGV�WKH�
EXUQ�WKUHVKROG�
¦�WKH�OHVV�WKH�ULVN�RI�EXUQLQJ�LV�NQRZQ�WR�WKH�
SHUVRQ�OLDEOH�WR�EH�EXUQHG��H�J��FKLOGUHQ��
¦�WKH�VPDOOHU�WKH�FKDQFH�LV�IRU�FRXQWHU�UHDFWLRQ�
¦�WKH�PRUH�DFFHVVLEOH�WKH�KRW�VXUIDFH�LV�
¦�WKH�KLJKHU�WKH�FRQWDFW�ULVN�LV�LQ�DFFRUGDQFH�
ZLWK�WKH�LQWHQGHG�XVH�
¦�WKH�PRUH�IUHTXHQWO\�WKH�FRQWDFW�LV�OLNHO\�WR�
RFFXU�
¦�WKH�VPDOOHU�WKH�SUHYLRXV�NQRZOHGJH�RI�WKH�XVHU�
FRQFHUQLQJ�VDIH�KDQGOLQJ�RI�D�PDFKLQH�ZLWK�D�KRW�
VXUIDFH�LV�WR�EH�H[SHFWHG�

7KH�DERYH�SRLQWV�DUH�QRW�H[KDXVWLYH�DQG�HDFK�
VLWXDWLRQ�VKDOO�EH�MXGJHG�LQ�FRQWH[W�
,Q�PDQ\�FDVHV�VXUIDFHV�RI�PDFKLQHU\�KDYH�WR�EH�KRW�
DQG�DFFHVVLEOH�WR�RSHUDWH��H�J��KHDWHG�UROOHUV���,Q�
VXFK�FDVHV�UHGXFWLRQ�WR�WKH�VXUIDFH�WHPSHUDWXUH�DV�
D�SURWHFWLYH�PHDVXUH�LV�QRW�SUDFWLFDEOH��,Q�FDVHV�LQ�
ZKLFK�HQJLQHHULQJ�SURWHFWLYH�PHDVXUHV�FDQ�EH�
DSSOLHG��WKHVH�DUH�SUHIHUUHG�WR�SHUVRQDO�SURWHFWLYH�
PHDVXUHV��([DPSOHV�RI�SURWHFWLYH�PHDVXUHV�DUH�
JLYHQ�LQ�DQQH[�&�
:KLFK�SURWHFWLYH�PHDVXUHV�KDYH�WR�EH�DSSOLHG�VKDOO�
EH�GHFLGHG�LQ�HDFK�SDUWLFXODU�FDVH��7KHQ�DOO�
DFFRPSDQ\LQJ�FLUFXPVWDQFHV�VKDOO�EH�FRQVLGHUHG�
DQG�WKH�DERYH�PHQWLRQHG�IDFWRUV�VKDOO�DOVR�EH�WDNHQ�
LQWR�FRQVLGHUDWLRQ��,Q�VWDQGDUGV�IRU�VSHFLILF�
PDFKLQHV��DSSURSULDWH�SURWHFWLYH�PHDVXUHV�VKDOO�EH�
VSHFLILHG�LI�QHFHVVDU\�
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$QQH[�$��LQIRUPDWLYH��
6FLHQWLILF�EDFNJURXQG
7KH�EXUQ�WKUHVKROG�YDOXHV�VSHFLILHG�LQ ����DUH�EDVHG�RQ�VFLHQWLILF�UHVHDUFK�FDUULHG�RXW�E\�VHYHUDO�JURXSV��
0RULW]�DQG�+HQULTXHV�FDUULHG�RXW�H[SHULPHQWV�ZLWK�WKH�VNLQ�RI�SLJV��ZKLFK�LV�YHU\�VLPLODU�WR�KXPDQ�
VNLQ >�@��7KH\�LQYHVWLJDWHG�WKH�WHPSHUDWXUH�YDOXHV�RI�WKH�VNLQ�VXUIDFH��ZKLFK�OHDG�WR�D�EXUQLQJ�RI�WKH�VNLQ��
7KH�RFFXUUHQFH�RI�D�VNLQ�LQMXU\�GHSHQGV�RQ�WKH�VNLQªV�VXUIDFH�WHPSHUDWXUH�DQG�RQ�WKH�WLPH�GXULQJ�ZKLFK�
WKH�VNLQ�VXUIDFH�LV�H[SRVHG�WR�D�KLJK�WHPSHUDWXUH��$V�D�UHVXOW�RI�WKH�LQYHVWLJDWLRQV��0RULW]�DQG�+HQULTXHV�
GLVWLQJXLVKHG�IRU�HDFK�SHULRG�RI�KLJK�WHPSHUDWXUH�H[SRVXUH�WZR�WHPSHUDWXUH�ERXQGDULHV�IRU�WKH�VNLQªV�
VXUIDFH��7KH�ORZHU�LQGLFDWHV�WKH�ERXQGDU\�EHWZHHQ�QRQ�LQMXU\�DQG�WKH�RQVHW�RI�D�UHYHUVLEOH�FXWDQHRXV�
LQMXU\��7KH�XSSHU�RQH�LQGLFDWHV�WKH�ERXQGDU\�EHWZHHQ�WKH�RFFXUUHQFH�RI�D�UHYHUVLEOH�LQMXU\�DQG�WKH�
RFFXUUHQFH�RI�DQ�LUUHYHUVLEOH�FXWDQHRXV�LQMXU\�ZKLFK�FDQQRW�KHDO�DQG�UHVXOWV�LQ�FRPSOHWH�GHVWUXFWLRQ�RI�WKH�
VNLQ��ZKROH�WKLFNQHVV�EXUQ��
)URP�D�WKHRUHWLFDO�SRLQW�RI�YLHZ�:X�LQYHVWLJDWHG�WKH�KHDW�IORZ�IURP�D�KRW�REMHFW�WR�WKH�VNLQ�ZKHQ�WKH�REMHFW�
LV�WRXFKHG�E\�WKH�VNLQ�>����@��+H�VSHFLILHG�IRUPXODH�IRU�WKH�FDOFXODWLRQ�RI�WKH�WHPSHUDWXUH�RI�WKH�VNLQ�VXUIDFH�
DQG�LQVLGH�WKH�VNLQ��8VLQJ�0RULW]�DQG�+HQULTXHVª�VNLQ�EXUQV�WKUHVKROG�YDOXHV�LW�LV�SRVVLEOH�LQ�VRPH�FDVHV�
WR�FDOFXODWH�WKH�VXUIDFH�WHPSHUDWXUH�RI�WKH�KRW�REMHFW�ZKLFK�OHDGV�WR�D�EXUQ�RI�WKH�VNLQ�ZKHQ�LW�LV�WRXFKHG�
0DU]HWWD�FRQVWUXFWHG�DQ�LQVWUXPHQW�FDOOHG�§7KHUPHVWKHVLRPHWHU¨��ZKLFK�LV�DEOH�WR�PHDVXUH�WKH�
WHPSHUDWXUH�ZKLFK�RFFXUV�DW�WKH�VXUIDFH�RI�WKH�VNLQ�ZKHQ�D�KRW�REMHFW�LV�WRXFKHG�>�@�
6LHNPDQQ�XVHG�WKH�WKHUPHVWKHVLRPHWHU�WR�GHWHUPLQH�WKH�WHPSHUDWXUH�RI�D�KRW�REMHFWªV�VXUIDFH�ZKLFK�OHDGV�
WR�D�EXUQ�ZKHQ�WKH�REMHFW�LV�WRXFKHG�E\�WKH�VNLQ�>�@��+H�YDULHG�WKH�WHPSHUDWXUH�RI�WKH�KRW�REMHFW�XQWLO�WKH�
WKHUPHVWKHVLRPHWHU�LQGLFDWHG�WKDW�WHPSHUDWXUH�YDOXH�ZKLFK�OLHV�RQ�WKH�ORZHU�ERUGHUOLQH�EHWZHHQ�QRQ�
LQMXU\�DQG�WKH�RQVHW�RI�D�UHYHUVLEOH�FXWDQHRXV�LQMXU\�GHWHUPLQHG�E\�0RULW]�DQG�+HQULTXHV�>�@��7KHQ�KH�
PHDVXUHG�WKH�WHPSHUDWXUH�RI�WKH�REMHFWªV�VXUIDFH�E\�PHDQV�RI�D�FRQYHQWLRQDO�WHPSHUDWXUH�PHDVXULQJ�
GHYLFH��+H�FDUULHG�RXW�PHDVXUHPHQWV�IRU�REMHFW�VXUIDFHV�PDGH�RI�GLIIHUHQW�PDWHULDOV�DQG�IRU�GLIIHUHQW�
FRQWDFW�SHULRGV�
%DXHU�DQG�0DQ]LQJHU�FDUULHG�RXW�H[SHULPHQWV�ZLWK�UDWV�DQG�SLJV�>�@��7KH\�GHWHUPLQHG��IRU�GLIIHUHQW�
PDWHULDOV��WKRVH�WHPSHUDWXUHV�ZKLFK�OHDG�WR�EXUQV�RI�GLIIHUHQW�GHSWK�DQG�VHYHULW\�ZKHQ�WKH�DQLPDOªV�VNLQ�
FRPHV�LQWR�FRQWDFW�ZLWK�WKH�KRW�PDWHULDOVª�VXUIDFHV��$OWKRXJK�WKH�WHPSHUDWXUH�VWHSV�XVHG�ZHUH�TXLWH�ODUJH��
WKHLU�UHVXOWV�VKRZ�FRUUHVSRQGHQFH�ZLWK�6LHNPDQQªV�UHVXOWV�
7KH�REMHFWVªV�VXUIDFH�WHPSHUDWXUH�YDOXHV�IRU�WKH�RQVHW�RI�EXUQLQJ�PHDVXUHG�E\�6LHNPDQQ�IRU�VKRUW�FRQWDFW�
SHULRGV�DJUHH�IRU�PHWDOV�WR�ZLWKLQ � �&�WR � �&�ZLWK�WKH�YDOXHV�FDOFXODWHG�E\�:XªV�IRUPXOD�>�@��)RU�PDWHULDOV�
ZLWK�ORZHU�KHDW�FRQGXFWLYLW\�WKHUH�LV�DOVR�DQ�DJUHHPHQW�EHWZHHQ�WKH�PHDVXUHPHQW�DQG�WKH�FDOFXODWLRQ��EXW�
LW�LV�QRW�TXLWH�DV�JRRG�DV�IRU�PHWDOV��)RU�PDWHULDOV�ZLWK�YHU\�ORZ�KHDW�FRQGXFWLYLW\�WKH�FDOFXODWLRQ�OHDGV�WR�
UHVXOWV�ZKLFK�DUH�V\VWHPDWLFDOO\�KLJKHU�WKDQ�WKH�PHDVXUHG�YDOXHV��)RU�WKHVH�PDWHULDOV�WKH�FDOFXODWLRQ�GRHV�
QRW�VHHP�WR�OHDG�WR�YDOLG�UHVXOWV�
7KH�EXUQ�WKUHVKROG�YDOXH�VSHFLILHG�LQ�WKLV�VWDQGDUG�DUH�EDVHG�XSRQ�WKH�PHDVXUHPHQW�UHVXOWV�E\�
6LHNPDQQ >�@�IRU�VKRUW�FRQWDFW�SHULRGV�DQG�E\�0RULW]�DQG�+HQULTXHV�>�@�IRU�ORQJ�FRQWDFW�SHULRGV��7KH�EXUQ�
WKUHVKROG�YDOXHV��LQ�SDUWLFXODU�WKRVH�IRU�VKRUW�FRQWDFW�SHULRGV��DUH�VXEMHFW�WR�XQFHUWDLQW\��7KLV�LV�GXH�WR�WKH�
IDFW�WKDW

¦�WKH�IRUFH�RI�WRXFKLQJ�FDQ�YDU\�
¦�WKH�VNLQ�FDQ�EH�GU\�RU�ZHW��VZHDWLQJ��
¦�WKH�VFLHQWLILF�GHWHUPLQDWLRQ�RI�WKH�EXUQ�WKUHVKROG�FRQWDLQV�LQDFFXUDF\�
¦�PDWHULDOV�ZLWK�VOLJKWO\�GLIIHUHQW�KHDW�FRQGXFWLYLW\�KDYH�EHHQ�FRPELQHG�LQWR�RQH�JURXS�WR�VLPSOLI\�WKH�
XVH�RI�WKH�VWDQGDUG�

$OO�RI�WKHVH�LQIOXHQFHV�OHDG�WR�DQ�XQFHUWDLQW\�LQ�WKH�H[DFW�ORFDWLRQ�RI�WKH�EXUQ�WKUHVKROG��7R�WDNH�WKLV�
XQFHUWDLQW\�LQWR�DFFRXQW�WKH�EXUQ�WKUHVKROG�YDOXHV�KDYH�QRW�EHHQ�GUDZQ�DV�OLQHV�EXW�DV�VSUHDGV�
LQ )LJXUH����)LJXUH��D��)LJXUH��E��)LJXUH����)LJXUH���DQG )LJXUH����+RZHYHU��WKH�LQIOXHQFHV�PHQWLRQHG�DUH�
FRQVLGHUHG�WR�EH�VPDOO�FRPSDUHG�WR�WKH�LQIOXHQFH�RI�WKH�KHDW�FRQGXFWLYLW\�SURSHUWLHV�RI�WKH�PDWHULDOV��6R�WKH�
VSUHDGV�DUH�VPDOO�FRPSDUHG�WR�WKH�GLIIHUHQFHV�IRU�GLIIHUHQW�JURXSV�RI�PDWHULDOV��)RU�ORQJ�FRQWDFW�SHULRGV�WKH�
ORFDWLRQ�RI�WKH�EXUQ�WKUHVKROG�DUH�NQRZQ�ZLWK�PRUH�FHUWDLQW\��6R�LQ�WKHVH�FDVHV�H[DFW�YDOXHV�DUH�VSHFLILHG�
LQ�WKLV�VWDQGDUG�
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%HFDXVH�WKH�VWDQGDUG�GHDOV�RQO\�ZLWK�VXUIDFHV�RI�PDFKLQHU\��EXUQ�WKUHVKROG�YDOXHV�IRU�ZDWHU�KDYH�QRW�EHHQ�
VSHFLILHG�LQ�WKH�PDLQ�SDUW�RI�WKH�VWDQGDUG��,I�LW�LV�QHFHVVDU\�WR�XVH�WKHVH�YDOXHV�QHYHUWKHOHVV��WKH�EXUQ�
WKUHVKROG�YDOXHV�IRU�WKH�FRQWDFW�RI�WKH�VNLQ�ZLWK�ZDWHU�VKRXOG�EH�GHULYHG�IURP�WKH�ORZHU�OLPLW�RI�WKH�EXUQ�
WKUHVKROG�VSUHDG�HVWDEOLVKHG�IRU�EDUH�PHWDOV�LQ )LJXUH���DQG�IURP�WKH�YDOXHV�IRU�XQFRDWHG�PHWDO�LQ 7DEOH ��
)RU�PDWHULDOV�QRW�H[SUHVVO\�VSHFLILHG�LQ�WKH�ILJXUHV�DQG 7DEOH ��EXUQ�WKUHVKROG�YDOXHV�FDQ�LQ�VRPH�FDVHV�EH�
GHULYHG�LQ�DFFRUGDQFH�ZLWK �������7KLV�LV�SRVVLEOH�LI�WKH�KHDW�FRQGXFWLYLW\�SURSHUWLHV�RI�WKH�PDWHULDO�LQ�
TXHVWLRQ�DUH�NQRZQ��7KH�PRVW�LPSRUWDQW�TXDQWLW\�LV�WKH�WKHUPDO�LQHUWLD��WKDW�LV�WKH�SURGXFW�RI�GHQVLW\��
WKHUPDO�FRQGXFWLYLW\�DQG�VSHFLILF�WKHUPDO�FDSDFLW\�>�@��7KH�WKHUPDO�LQHUWLD�FDQ�EH�GHULYHG�IURP�WDEOHV�
�H�J��LQ�DQQH[�(��RU�KDV�WR�EH�PHDVXUHG��,I�WKH�WKHUPDO�LQHUWLD�GLIIHUV�FRQVLGHUDEO\�IURP�WKH�WKHUPDO�LQHUWLDV�
RI�WKH�PDWHULDO�JURXSV�PHQWLRQHG�LQ ������QR�EXUQ�WKUHVKROG�YDOXH�FDQ�EH�GHULYHG�IURP�WKLV�VWDQGDUG��,Q�
WKRVH�FDVHV�LW�LV�UHFRPPHQGHG�WR�XVH�D�WKHUPHVWKHVLRPHWHU�DQG�WKH�PHWKRG�GHVFULEHG�LQ�>�@�DQG�>�@�WR�
GHWHUPLQH�WKH�EXUQ�WKUHVKROG�YDOXH�
7KLV�VWDQGDUG�GHDOV�RQO\�ZLWK�WHPSHUDWXUH�GDWD�IRU�WKH�EXUQ�WKUHVKROG��%XW�LQ�VRPH�FDVHV�WKH�SDLQ�
WKUHVKROG�LV�RI�LQWHUHVW�WRR��H�J��LI�WKH�FRQWDFW�RI�WKH�KRW�VXUIDFH�ZLWK�WKH�VNLQ�LV�LQWHQGHG��9DOXHV�IRU�WKH�
SDLQ�WKUHVKROG�PD\�WKHQ�EH�GHULYHG�IURP�>�@�

$QQH[�%��QRUPDWLYH��
([DPSOHV�RI�FRQWDFW�SHULRGV
)RU�WKH�HVWLPDWLRQ�RI�WKH�FRQWDFW�SHULRG�RI�WKH�VNLQ�ZLWK�D�KRW�VXUIDFH�WKH�YDOXHV�LQ 7DEOH�%���DSSO\�

7DEOH�%��

$QQH[�&��LQIRUPDWLYH��
3URWHFWLYH�PHDVXUHV

&���3URWHFWLYH�PHDVXUHV�DJDLQVW�EXUQV

7DNLQJ�WKH�FULWHULD�JLYHQ�LQ�FODXVH���LQWR�FRQVLGHUDWLRQ��WKH�IROORZLQJ�PHDVXUHV�FDQ�EH�DSSOLHG�HLWKHU�VLQJO\�
RU�LQ�FRPELQDWLRQ��(QJLQHHULQJ�PHDVXUHV�DUH�SUHIHUUHG�DQG�VKRXOG�EH�JLYHQ�SULRULW\�

D��(QJLQHHULQJ�PHDVXUHV��
¦�UHGXFWLRQ�RI�VXUIDFH�WHPSHUDWXUH�
¦�LQVXODWLRQ��H�J��ZRRG��FRUN��ILEUH�FRDWLQJ��
¦�JXDUGV��VFUHHQ�RU�EDUULHU��
¦�VXUIDFH�VWUXFWXULQJ��H�J��URXJKHQLQJ��XVH�RI�ULEV�RU�ILQV��

E��2UJDQL]DWLRQDO�PHDVXUHV��
¦�ZDUQLQJ�VLJQV��ZDUQLQJ�VLJQDOV��YLVXDO�DQG�DFRXVWLF�DODUP�VLJQDOV��
¦�LQVWUXFWLRQV��WUDLQLQJ�
¦�WHFKQLFDO�GRFXPHQWDWLRQ��LQVWUXFWLRQV�IRU�XVH�

&RQWDFW�
SHULRG�XS�WR

([DPSOHV�IRU�WRXFKLQJ�D�KRW�VXUIDFH�
XQLQWHQWLRQDO�

([DPSOHV�IRU�WRXFKLQJ�D�KRW�VXUIDFH�
LQWHQWLRQDO�

��� V WRXFKLQJ�RI�D�KRW�VXUIDFH�DQG�IDVWHVW�SRVVLEOH�
ZLWKGUDZDO�IROORZLQJ�SDLQ�VHQVDWLRQ�ZLWKRXW�
UHVWULFWLRQ�RI�PRYHPHQW

¦

� V WRXFKLQJ�RI�D�KRW�VXUIDFH�DQG�TXLFN�ZLWKGUDZDO�
IROORZLQJ�SDLQ�VHQVDWLRQ

¦

� V WRXFKLQJ�RI�D�KRW�VXUIDFH�DQG�H[WHQGHG�UHDFWLRQ�
WLPH

DFWLYDWLRQ�RI�D�VZLWFK��SUHVVLQJ�D�EXWWRQ

�� V SURORQJHG�DFWLYDWLRQ�RI�D�VZLWFK��VOLJKW�
DGMXVWPHQW�RI�D�KDQGZKHHO��YDOYH�HWF�

� PLQ WXUQLQJ�RI�D�KDQGZKHHO��YDOYH�HWF�
�� PLQ XVH�RI�FRQWURO�HOHPHQWV��FRQWUROV��KDQGOHV�

HWF��
� K FRQWLQXRXV�XVH�RI�FRQWURO�HOHPHQWV�

�FRQWUROV��KDQGOHV�HWF��

127( $�FRQWDFW�SHULRG�RI�����V�LV�RQO\�DSSOLFDEOH�LI�KHDOWK\�DGXOWV�FDQ�WRXFK�D�KRW�VXUIDFH�XQLQWHQWLRQDOO\��VHH���������
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F��3HUVRQDO�SURWHFWLYH�PHDVXUHV��
¦�LQGLYLGXDO�SURWHFWLYH�HTXLSPHQW�

&���([DPSOH�RI�SURWHFWLYH�PHDVXUHV

3URWHFWLYH�PHDVXUHV�RQ�D�SRUWDEOH��KDQGKHOG�SRZHU�WRRO�ZLWK�FRPEXVWLRQ�HQJLQH�
$�SRUWDEOH�KDQGKHOG�SRZHU�WRRO�ZLWK�FRPEXVWLRQ�HQJLQH�LV�VHOHFWHG�WR�GHPRQVWUDWH�WKH�YDULRXV�
UHTXLUHPHQWV�IRU�SURWHFWLYH�PHDVXUHV�DJDLQVW�WKH�ULVN�RI�EXUQLQJ��7KHUH�DUH�WKUHH�DUHDV�RI�D�SRUWDEOH�SRZHU�
WRRO�IRU�ZKLFK�GLIIHUHQW�SURWHFWLRQ�PHDVXUHV�DUH�SRVVLEOH�RU�QHFHVVDU\��WKH�F\OLQGHU�DQG�PXIIOHU��WKH�KDQGOHV�
DQG�WKH�WUDQVLWLRQ�EHWZHHQ�
&\OLQGHU�DQG�PXIIOHU��'XULQJ�WKH�FRPEXVWLRQ�SURFHVV�D�FRQVLGHUDEOH�DPRXQW�RI�KHDW�HQHUJ\�LV�WUDQVPLWWHG�
WR�WKH�RXWHU�VXUIDFH�RI�WKH�F\OLQGHU�DQG�KDV�WR�EH�GLVSHUVHG�E\�WKH�FRROLQJ�DLU��6LPXOWDQHRXVO\��WKH�H[KDXVW�
JDVHV�SDVV�WKURXJK�WKH�PXIIOHU�DQG�KHDW�XS�WKH�PXIIOHU�WR�WHPSHUDWXUHV�IDU�DERYH�WKH�EXUQ�WKUHVKROGV�IRU�
VNLQ�FRQWDFWV�ZLWK�KRW�VXUIDFHV��0HDVXUHV�DJDLQVW�SRWHQWLDO�ULVNV�RI�EXUQLQJ�DUH��VXLWDEOH�ORFDWLRQ�RI�WKH�
PXIIOHU�DZD\�IURP�GLUHFW�DFFHVV�E\�WKH�RSHUDWRU�DQG�RU�SURYLGLQJ�D�JXDUG�IRU�WKH�F\OLQGHU�DQG�WKH�PXIIOHU�
ZKLFK�DYRLGV�GLUHFW�FRQWDFW�EHWZHHQ�WKH�RSHUDWRU�DQG�WKH�KRW�VXUIDFH�
7KH�KDQGOHV��&RQWDFW�ZLWK�WKH�KDQGOHV�RFFXUV�LQWHQWLRQDOO\��7KHUHIRUH��WKH�VXUIDFH�WHPSHUDWXUH�RI�WKH�
KDQGOH�KDV�WR�EH�VR�ORZ�WKDW�QR�EXUQLQJ�LV�FDXVHG��HYHQ�LI�WKH�KDQGOH�LV�FRQWDFWHG�RYHU�D�ORQJHU�SHULRG��
)XUWKHUPRUH��WKH�VXUIDFH�WHPSHUDWXUH�KDV�WR�EH�EHORZ�WKH�SDLQ�OHYHO��)RU�WKLV�SXUSRVH�WHFKQLFDO�SURWHFWLRQ�
PHDVXUHV�DUH�UHTXLUHG��7HFKQLFDO�PHDVXUHV�FRXOG�LQFOXGH�DQ�LQVXODWLRQ�RI�WKH�KDQGOH�IURP�WKH�KRW�PDFKLQH�
DQG�WKH�XVH�RI�PDWHULDO�ZLWK�KLJK�EXUQ�WKUHVKROG�YDOXHV��VXFK�DV�SODVWLF��ZRRG�HWF���VHH �����
7UDQVLWLRQ�DUHD��7KH�VSHFLILFDWLRQ�RI�SURWHFWLYH�PHDVXUHV�IRU�WKH�WUDQVLWLRQ�DUHD�EHWZHHQ�WKH�KDQGOHV�DQG�
WKH�KRW�F\OLQGHU��RU�PXIIOHU��LV�PRUH�FRPSOLFDWHG��7KH�XSSHU�DUHD�RI�WKHVH�KRW�FRPSRQHQWV�RSSRVLWH�WKH�
KDQGOH�VKRXOG�EH�H[DPLQHG�ZLWK�VSHFLDO�FDUH��7KH�ULVN�RI�XQLQWHQWLRQDO�FRQWDFW�ZLWK�WKLV�XSSHU�DUHD�LV�PRUH�
OLNHO\�WKDQ�FRQWDFW�ZLWK�WKH�RXWHU�VXUIDFH�RI�WKH�SRZHU�WRRO��2QH�SURWHFWLYH�PHDVXUH�ZRXOG�EH�WR�UHGXFH�WKH�
OLNHOLKRRG�RI�XQLQWHQWLRQDO�FRQWDFW�ZLWK�WKH�XSSHU�DUHD�RI�WKH�SRZHU�WRRO��7KLV�FRXOG�EH�DFFRPSOLVKHG�E\�
VXIILFLHQW�GLVWDQFH�EHWZHHQ�WKH�KDQGOH�DQG�WKH�XSSHU�VXUIDFH�RI�WKH�KRW�FRPSRQHQWV�RU�E\�SURYLGLQJ�D�
SURWHFWLYH�JXDUG�LQ�RUGHU�WR�DYRLG�XQLQWHQWLRQDO�FRQWDFW��)XUWKHU�PHDVXUHV�DJDLQVW�WKH�ULVNV�RI�EXUQLQJ�
PLJKW�EH�QHFHVVDU\�LQ�WKH�FDVH�RI�KLJKHU�WHPSHUDWXUHV�RI�WKH�JXDUG�WKDQ�WKRVH�JLYHQ�LQ �����,Q�WKLV�FDVH�WKH�
JXDUG�VKRXOG�EH�GHVLJQHG�VXFK�WKDW�WKH�WKHUPDO�FRQGXFWLYLW\�LV�UHGXFHG��7KLV�FDQ�EH�DFKLHYHG�E\�PHDQV�RI�
VSHFLDO�VXUIDFH�FKDUDFWHULVWLFV�VXFK�DV�VWUXFWXULQJ��ULEV�RU�FRDWLQJV�

$QQH[�'��LQIRUPDWLYH��
([DPSOHV�RI�WKH�DSSOLFDWLRQ�RI�WKH�VWDQGDUG

'���$SSOLFDWLRQ�WR�DVVHVV�H[LVWLQJ�PDFKLQHU\

'�����7KH�SUREOHP

:RUNHUV�KDYH�WR�XVH�D�PDFKLQH�LQ�D�IDFWRU\�DQG�PD\�FRPH�LQWR�FRQWDFW�ZLWK�KRW�VXUIDFHV��,W�LV�UHTXLUHG�WR�
NQRZ�ZKHWKHU�LQWHQWLRQDO�RU�XQLQWHQWLRQDO�FRQWDFW�ZLWK�WKH�PDFKLQH�ZLOO�FDXVH�EXUQV�

'�����0HWKRG

'�������(VWDEOLVK��E\�WDVN�DQDO\VLV�DQG�REVHUYDWLRQ�LI�SRVVLEOH��ZRUNHU�EHKDYLRXU�XQGHU�QRUPDO�DQG�
H[WUHPH�XVH�RI�WKH�PDFKLQH��7KLV�ZLOO�DOORZ�WKH�LGHQWLILFDWLRQ�RI�WRXFKDEOH�VXUIDFHV�
'�������(VWDEOLVK�WKH�QRUPDO�RSHUDWLQJ�FRQGLWLRQV�ZKLFK�SURGXFH�PD[LPXP�VXUIDFH�WHPSHUDWXUHV��RI�SDUWV�
RI�WKH�PDFKLQH�ZKLFK�DUH�QRW�GHOLEHUDWHO\�KHDWHG�DV�DQ�LQWHJUDO�SDUW�RI�WKH�IXQFWLRQLQJ�RI�WKH�PDFKLQH��
'�������,I�SRVVLEOH�GLVFXVV��ZLWK�WKH�RSHUDWRU�RI�WKH�PDFKLQH��WKH�XVH�RI�WKH�PDFKLQH�DQG�SRVVLEOH�EXUQLQJ�
'�������6HW�WKH�PDFKLQH�WR�ZRUN�XQGHU�WKH�RSHUDWLQJ�FRQGLWLRQV�GHVFULEHG�LQ '��������0HDVXUH�VXUIDFH�
WHPSHUDWXUHV�RI�DOO�WRXFKDEOH�SDUWV�DFFRUGLQJ�WR �����:KLOH�PHDVXULQJ�HQVXUH�WKDW�VDIHW\�LV�QRW�
FRPSURPLVHG�
'�������$VFHUWDLQ�PHDVXUHG�RU�HVWLPDWHG�FRQWDFW�SHULRGV�IURP '�������DERYH�
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'�����5HVXOWV

7KH�WHPSHUDWXUHV�RI�HDFK�WRXFKDEOH�SDUW�VKRXOG�EH�DVVHVVHG�VHSDUDWHO\�E\�FRPSDULQJ�PHDVXUHG�YDOXHV�
ZLWK�WKH�EXUQ�WKUHVKROGV�LQ �����)RU�H[DPSOH��VXSSRVH�WKH�PHDVXUHG�WHPSHUDWXUH�RI�D�JODVV�GRRU�ZDV �� �&�
DQG�LW�FRXOG�HDVLO\�EH�XQLQWHQWLRQDOO\�WRXFKHG��5HIHUHQFH�WR )LJXUH���VKRZV�WKDW��HYHQ�IRU�WKH�PLQLPXP�
FRQVLGHUHG�FRQWDFW�SHULRG�RI � V���� �&�LV�JUHDWHU�WKDQ�WKH�XSSHU�OLPLW�RI�WKH�EXUQ�WKUHVKROG�VSUHDG��6NLQ�
FRQWDFW�ZLWK�WKLV�VXUIDFH�ZRXOG�WKHUHIRUH�EH�OLNHO\�WR�SURGXFH�D�EXUQ�

'�����,QWHUSUHWDWLRQ

$OWKRXJK�DQ\�GHFLVLRQ�ZLOO�GHSHQG�XSRQ�FRQWH[W��LW�LV�OLNHO\�WKDW�LW�ZRXOG�EH�FRQVLGHUHG�XQDFFHSWDEOH�IRU�
WKH�PDFKLQH�WR�EH�RSHUDWHG�XQGHU�WKHVH�FLUFXPVWDQFHV��3RVVLEOH�HQJLQHHULQJ�VROXWLRQV�FDQ�EH�LQYHVWLJDWHG�
XVLQJ�WKH�GDWD�SUHVHQWHG�LQ ����DQG�WKH�JXLGDQFH�SURYLGHG�LQ ����DQG�DQQH[�&�

'���$SSOLFDWLRQ�WR�HVWDEOLVK�VXUIDFH�WHPSHUDWXUH�OLPLWV

'�����7KH�SUREOHP

$�QHZ�PDFKLQH�LV�WR�EH�SURGXFHG��7HPSHUDWXUH�OLPLW�YDOXHV�DUH�UHTXLUHG�IRU�VXUIDFHV�ZKLFK�DUH�QRW�
GHOLEHUDWHO\�KHDWHG�DV�DQ�LQWHJUDO�SDUW�RI�WKH�IXQFWLRQLQJ�RI�WKH�PDFKLQH��H�J��JXDUGV��

'�����0HWKRG

'�������,GHQWLI\�SHUVRQV�ZKR�PD\�WRXFK�WKH�VXUIDFH��,QFOXGH�WKRVH�ZKR�ZLOO�XVH�WKH�PDFKLQH��H�J��DGXOWV��
DQG�WKRVH�ZKR�ZLOO�QRW�XVH�LW�EXW�PD\�VWLOO�FRPH�LQWR�FRQWDFW�ZLWK�LW��H�J��DGXOWV�DQG�FKLOGUHQ�LQ�WKH�KRPH�
RU�FOHDQHUV�DQG�RQ�OLQH�PDLQWHQDQFH�ZRUNHUV�DW�ZRUN���3HUIRUP�DQ�DQDO\VLV�WR�HVWDEOLVK�ZKR�ZLOO�FRPH�LQWR�
FRQWDFW�ZLWK�WKH�VXUIDFH�DQG�WKH�OLNHOLKRRG�RI�FRQWDFW�
'�������,GHQWLI\�PDWHULDOV�IURP�ZKLFK�WKH�VXUIDFH�LV�PDGH��H�J��VPRRWK�HQDPHOOHG�PHWDO��
'�������)URP�WKH�DQDO\VLV��HVWLPDWH�WKH�OLNHO\�DQG�PD[LPXP�FRQWDFW�SHULRGV��H�J� � V��
'�������&KRRVH�WKH�DSSOLFDEOH�EXUQ�WKUHVKROGV��SUHVHQWHG�LQ )LJXUH���DQG )LJXUH��E�LQ�WKLV�H[DPSOH��
)LJXUH���SUHVHQWV�EXUQ�WKUHVKROG�YDOXHV�IRU�EDUH��XQFRDWHG��PHWDO��)RU�D�FRQWDFW�WLPH�RI � V��WKHVH�UDQJH�
IURP��� �&��EHORZ�ZKLFK�D�EXUQ�ZRXOG�QRW�EH�H[SHFWHG�WR�RFFXU��WR��� �&��DERYH�ZKLFK�D�EXUQ�ZRXOG�EH�
H[SHFWHG�WR�RFFXU� )LJXUH��E�SURYLGHV�WKH�LQFUHDVH�LQ�EXUQ�WKUHVKROG��LI�WKH\�DUH�FRDWHG�ZLWK �����P�
HQDPHO��)RU�D�FRQWDFW�SHULRG�RI � V��WKLV�LQFUHDVH�LV�� �&��7KH�EXUQ�WKUHVKROG�VSUHDG�LQ�WKLV�H[DPSOH�LV�
WKHUHIRUH��� �&�WR �� �&�

'�����(VWDEOLVKPHQW�RI�D�WHPSHUDWXUH�OLPLW�YDOXH

7KH�VXUIDFH�WHPSHUDWXUH�OLPLW�YDOXH�ZLOO�EH�EHWZHHQ �� �&�DQG �� �&��7KH�§H[DFW¨�OLPLW�YDOXH�ZLOO�EH�
HVWDEOLVKHG�E\�FRQVLGHUDWLRQ�RI�WKH�RYHUDOO�FRQWH[W�DQG�GLVFXVVLRQ�EHWZHHQ�LQWHUHVWHG�SDUWLHV��)RU�H[DPSOH��
WKH�VXUIDFH�WHPSHUDWXUH�OLPLW�IRU�D�PDFKLQH�ZKLFK�LV�XVHG�LQ�WKH�KRXVHKROG�PD\�EH�VHW�DW �� �&��EHFDXVH�RI�
WKH�ULVN�RI�EXUQLQJ�RI�WKH�VNLQ�RI�FKLOGUHQ�RU�HOGHUO\�SHRSOH�
,Q�WKH�FDVH�RI�D�PDFKLQH�IRU�WUDGH�RU�LQGXVWU\�WKH�OLPLW�YDOXHV�PD\�EH�VHW�KLJKHU��,W�PD\�EH�UHDVRQDEOH�WR�
H[SHFW�D�TXLFNHU�UHDFWLRQ�WLPH�DQG�KHQFH�D�VKRUWHU�FRQWDFW�SHULRG�IRU�LQGXVWULDO�ZRUNHUV�DQG�DOVR�WR�DFFHSW�
D�JUHDWHU�ULVN�WKDQ�WKDW�WR�FKLOGUHQ� )LJXUH���DQG )LJXUH��E�ZRXOG�JLYH�D�UDQJH�RI �� �&�WR �� �&�IRU�EXUQ�
WKUHVKROGV�ZLWK�D�FRQWDFW�SHULRG�RI � V��,Q�VRPH�LQGXVWULDO�DSSOLFDWLRQV �� �&�PD\�EH�DFFHSWDEOH�ZKHQ�
RYHUDOO�ULVN�DVVHVVPHQW�DQG�RWKHU�FRQVLGHUDWLRQV�KDYH�EHHQ�WDNHQ�LQWR�DFFRXQW��,I�VXUIDFH�WHPSHUDWXUH�
OLPLWV�DUH�VHOHFWHG�DW�WKH�XSSHU�HQG�RI�WKH�EXUQ�WKUHVKROG�VSUHDG��WKHUH�ZLOO�EH�VRPH�ULVN�RI�EXUQLQJ�RQ�VNLQ�
FRQWDFW�
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$QQH[�(��LQIRUPDWLYH��
7KHUPDO�SURSHUWLHV�RI�VHOHFWHG�PDWHULDOV

7DEOH�(���¦�7KHUPDO�SURSHUWLHV�RI�VHOHFWHG�PDWHULDOV��WDNHQ�IURP�>�@�
0DWHULDO 7KHUPDO�FRQGXFWLYLW\ 6SHFLILF�WKHUPDO�FDSDFLW\ 'HQVLW\ 7KHUPDO�

,QHUWLD

6NLQ��DYJ�� ����� ����� ��� ����

:DWHU ���� ���� ��� ����

0HWDOV

DOXPLQLXP ��� ����� ���� ���

EUDVVHV��DYJ�� ���� ����� ��� ���

VWHHO ���� ����� ��� ���

*ODVVHV

JODVV��RUGLQDU\ ���� ����� ��� ����

JODVV��S\UH[D ���� ����� ���� ����

ERURVRGLXP�VLOLFDWHV ���� ����� ��� ����

6WRQH�0DWHULDOV

VWRQH ���� ����� ��� ����

EULFN ���� ����� ��� ����

PDUEOH ���� ����� ��� ����

FRQFUHWH ���� ����� ���� ����

3ODVWLFV��DYJ�� ���� ���� ���� ����

DEV�UHVLQV ���� ���� ���� ����

IOXRURFDUERQV ���� ����� ���� ����

Q\ORQVE �� ��� ��� ���� ���� ���� ����

DFHWDO ���� ���� ���� ����

FHOOXORVH�DFHWDWH ���� ���� ���� ����

SRO\VW\UHQH�*3 ���� ���� ���� ����

SRO\HWK\OHQHV��DYJ�� ���� ���� ���� ����

SKHQROLFV��DYJ�� ���� ���� ���� ����

SRO\SURS\OHQH ���� ���� ��� ����

:RRGV��DYJ�� ���� ���� ���� �����

DVK ���� ���� ���� �����

ELUFK ���� ���� ���� �����

RDN ���� ���� ���� �����

SLQH ���� ���� ���� �����
D�3\UH[�LV�DQ�H[DPSOH�RI�D�VXLWDEOH�SURGXFW�DYDLODEOH�FRPPHUFLDOO\��7KLV�LQIRUPDWLRQ�LV�JLYHQ�IRU�WKH�FRQYHQLHQFH�RI�XVHUV�RI�WKH�
VWDQGDUG�DQG�GRHV�QRW�FRQVWLWXWH�DQ�HQGRUVHPHQW�E\�&(1�RI�WKLV�SURGXFW�
E�1\ORQ�LV�DQ�H[DPSOH�RI�D�VXLWDEOH�SURGXFW�DYDLODEOH�FRPPHUFLDOO\��7KLV�LQIRUPDWLRQ�LV�JLYHQ�IRU�WKH�FRQYHQLHQFH�RI�XVHUV�RI�WKH�
VWDQGDUG�DQG�GRHV�QRW�FRQVWLWXWH�DQ�HQGRUVHPHQW�E\�&(1�RI�WKLV�SURGXFW�

:
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kg K¼
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$QQH[�)��LQIRUPDWLYH��
%LEOLRJUDSK\
>�@ ��?���?((&��&RXQFLO�'LUHFWLYH�RI ���-XQH �����RQ�WKH�DSSUR[LPDWLRQ�RI�WKH�ODZV�RI�WKH�0HPEHU�6WDWHV�
UHODWLQJ�WR�PDFKLQHU\��DPHQGHG�E\�'LUHFWLYH ��?���?((&�
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$QQH[�*��LQIRUPDWLYH��
$�'HYLDWLRQ

$�'HYLDWLRQ� 1DWLRQDO�GHYLDWLRQ�GXH�WR�UHJXODWLRQV��WKH�DOWHUDWLRQ�RI�ZKLFK�LV�IRU�WKH�WLPH�EHLQJ�
RXWVLGH�WKH�FRPSHWHQFH�RI�WKH�&(1�&(1(/(&�PHPEHU�

&ODXVH &RXQWU\

�����$QQH[�$�
DQG�$QQH[�&

$XVWULD

$OOJHPHLQH�0DVFKLQHQ��XQG�*HUlWH�6LFKHUKHLWVYHURUGQXQJ��$0*69���
%XQGHVJHVHW]EODWW�1U� ����������� �������

§0DVFKLQHQ¥�XQG�*HUlWHWHLOH��GHUHQ�2EHUIOlFKH�HLQH�K|KHUH�7HPSHUDWXUH�DOV �� �&�
HUUHLFKHQ�NDQQ��XQG�GLH�VLFK�LQQHUKDOE�GHV�DXI�GHQ�0HQVFKHQ�EH]RJHQHQ�
6LFKHUKHLWVDEVWDQGHV�EHILQGHQ��P�VVHQ��VRZHLW�GLHV�EHL�EHVWLPPXQJVJHPl�HU�
9HUZHQGXQJ�P|JOLFK�LVW��JHJHQ�%HU�KUHQ�JHVLFKHUW�RGHU�LVROLHUHQG�YHUNOHLGHW�VHLQ��
6FKXW]YRUULFKWXQJHQ�P�VVHQ�DXV�JHQ�JHQG�ZLGHUVWDQGVIlKLJHP�0DWHULDO�JHIHUWLJW�
XQG�VLFKHU�EHIHVWLJW�VHLQ�¨

$OOJHPHLQH�$UEHLWQHKPHUVFKXW]YHURUGQXQJ��$$9�����������

§5RKUOHLWXQJHQ�XQG�$UPDWXUHQ��GHUHQ�2EHUIOlFKH�HLQH�K|KHUH�7HPSHUDWXU�DOV �� �&�
RGHU�HLQH�QLHGULJHUH�7HPSHUDWXU�DOV�¥��� �&�HUUHLFKHQ�NDQQ��XQG�GLH�VLFK�LQQHUKDOE�
GHV�DXI�GHQ�0HQVFKHQ�EH]RJHQHQ�6LFKHUKHLWVDEVWDQGHV�QDFK������EHILQGHQ��P�VVHQ�
JHJHQ�%HU�KUHQ�JHVLFKHUW�RGHU�LVROLHUHQG�YHUNOHLGHW�VHLQ�¨

Li
ce

ns
ed

 C
op

y:
 In

st
itu

te
 O

f T
ec

hn
ol

og
y 

T
al

la
gh

t, 
In

st
itu

te
 o

f T
ec

hn
ol

og
y,

 S
at

 M
ay

 1
2 

17
:0

7:
08

 G
M

T
+

00
:0

0 
20

07
, U

nc
on

tr
ol

le
d 

C
op

y,
 (

c)
 B

S
I



%6�(1���������

��%6,����������

1DWLRQDO�DQQH[�1$��LQIRUPDWLYH��
&RPPLWWHHV�UHVSRQVLEOH

7KH�8QLWHG�.LQJGRP�SDUWLFLSDWLRQ�LQ�WKH�SUHSDUDWLRQ�RI�WKLV�(XURSHDQ�6WDQGDUG�ZDV�HQWUXVWHG�E\�WKH�
3HUVRQDO�6DIHW\�(TXLSPHQW�6WDQGDUGV�3ROLF\�&RPPLWWHH��360����WR�7HFKQLFDO�&RPPLWWHH�360����XSRQ�
ZKLFK�WKH�IROORZLQJ�ERGLHV�ZHUH�UHSUHVHQWHG�

%ULWLVK�$LUZD\V
%ULWLVK�,QGXVWULDO�7UXFN�$VVRFLDWLRQ
%ULWLVK�2FFXSDWLRQDO�+\JLHQH�6RFLHW\
%ULWLVK�5HWDLO�&RQVRUWLXP
%ULWLVK�7HOHFRPPXQLFDWLRQV�SOF
&KDUWHUHG�,QVWLWXWLRQ�RI�%XLOGLQJ�6HUYLFHV�(QJLQHHUV
&KHPLFDO�,QGXVWULHV�$VVRFLDWLRQ
&RQVXPHU�3ROLF\�&RPPLWWHH�RI�%6,
(($��WKH�$VVRFLDWLRQ�RI�(OHFWURQLFV��7HOHFRPPXQFLDWLRQV�DQG�%XVLQHVV�(TXLSPHQW�,QGXVWULHV�
(QJLQHHULQJ�(PSOR\HUVª�)HGHUDWLRQ
(UJRQRPLFV�6RFLHW\
)XUQLWXUH�,QGXVWU\�5HVHDUFK�$VVRFLDWLRQ
+HDOWK�DQG�6DIHW\�([HFXWLYH
,FH��(UJRQRPLFV�
,QVWLWXWH�RI�2FFXSDWLRQDO�0HGLFLQH
/RXJKERURXJK�8QLYHUVLW\�RI�7HFKQRORJ\
0LQLVWU\�RI�'HIHQFH
6RFLHW\�RI�0RWRU�0DQXIDFWXUHUV�DQG�7UDGHUV�/LPLWHG
6RFLHW\�RI�2FFXSDWLRQDO�0HGLFLQH
6RXQG�DQG�&RPPXQLFDWLRQV�,QGXVWULHV�)HGHUDWLRQ

7KH�IROORZLQJ�ERGLHV�ZHUH�DOVR�UHSUHVHQWHG�LQ�WKH�GUDIWLQJ�RI�WKH�VWDQGDUG��WKURXJK�VXEFRPPLWWHHV�DQG�
SDQHOV�
%ULWLVK�*DV�SOF
%ULWLVK�7H[WLOH�7HFKQRORJ\�*URXS
,QVWLWXWLRQ�RI�)LUH�(QJLQHHUV

1DWLRQDO�DQQH[�1%��LQIRUPDWLYH��
&URVV�UHIHUHQFHV

3XEOLFDWLRQ�UHIHUUHG�WR &RUUHVSRQGLQJ�%ULWLVK�6WDQGDUG

%6�(1 ����6DIHW\�RI�PDFKLQHU\�¦�%DVLF�FRQFHSWV��JHQHUDO�SULQFLSOHV�IRU�GHVLJQ
(1����������� 3DUW �������%DVLF�WHUPLQRORJ\��PHWKRGRORJ\
(1 ���������� 3DUW �������7HFKQLFDO�SULQFLSOHV�DQG�VSHFLILFDWLRQV
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1DWLRQDO�DQQH[�1&��LQIRUPDWLYH��
(QJOLVK�WUDQVODWLRQ�RI�DQQH[�*
$XVWULD
$OOJHPHLQH�0DVFKLQHQ�¥�XQG�*HUlWH�6LFKHUVHLWVYHURUGQXQJ��$0*69���*HQHUDO�5HJXODWLRQ�RQ�WKH�6DIHW\�
RI�0DFKLQHU\�DQG�(TXLSPHQW���)HGHUDO�/DZ�*D]HWWH�1R� ����������FODXVH ������
§3DUWV�RI�PDFKLQHU\�DQG�HTXLSPHQW�ZKRVH�VXUIDFH�FDQ�UHDFK�D�WHPSHUDWXUH�JUHDWHU�WKDQ �� �&�DQG�LV�
ORFDWHG�ZLWKLQ�WKH�VDIHW\�GLVWDQFH�IRU�D�SHUVRQ�VKDOO��ZKHUH�SRVVLEOH�ZKHQ�XVHG�LQ�DFFRUGDQFH�ZLWK�WKH�
UHTXLUHPHQWV��EH�SURWHFWHG�WR�SUHYHQW�FRQWDFW�RU�EH�LQVXODWHG��6DIHW\�GHYLFHV�VKDOO�EH�PDGH�RI�DGHTXDWHO\�
UHVLVWDQW�PDWHULDO�DQG�VKDOO�EH�VHFXUHO\�IDVWHQHG�¨
$OOJHPHLQH�$UEHLWQHKPHUVFKXW]YHURUGXQJ��$$9���*HQHUDO�5HJXODWLRQ�RQ�6DIHW\�DW�:RUN� �������
§3LSHV�DQG�ILWWLQJV�ZKRVH�VXUIDFH�FDQ�UHDFK�D�WHPSHUDWXUH�JUHDWHU�WKDQ �� �&�RU�OHVV�WKDQ�- �� �&�DQG�LV�
ORFDWHG�ZLWKLQ�WKH�VDIHW\�GLVWDQFH�IRU�D�SHUVRQ�LQ�DFFRUGDQFH�ZLWK�FODXVH ���VKDOO�EH�SURWHFWHG�WR�SUHYHQW�
FRQWDFW�RU�EH�LQVXODWHG�¨
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$QQH[�=$��LQIRUPDWLYH��
&ODXVHV�RI�WKLV�(XURSHDQ�6WDQGDUG�DGGUHVVLQJ�HVVHQWLDO�UHTXLUHPHQWV�RU�RWKHU�
SURYLVLRQV�RI�(8�'LUHFWLYHV
7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�XQGHU�D�PDQGDWH�JLYHQ�WR�&(1�E\�WKH�(XURSHDQ�&RPPLVVLRQ�
DQG�(XURSHDQ�)UHH�7UDGH�$VVRFLDWLRQ�DQG�VXSSRUWV�HVVHQWLDO�UHTXLUHPHQWV�RI�(8�'LUHFWLYH�������((&�
:$51,1*��2WKHU�UHTXLUHPHQWV�DQG�(8�'LUHFWLYHV�PD\�EH�DSSOLFDEOH�WR�WKH�SURGXFWV�IDOOLQJ�ZLWKLQ�WKH�
VFRSH�RI�WKLV�(XURSHDQ�6WDQGDUG
7KH�FODXVHV�RI�WKLV�(XURSHDQ�6WDQGDUG�DUH�OLNHO\�WR�VXSSRUW�UHTXLUHPHQWV�RI�'LUHFWLYH�������((&��$QQH[�,�

&RPSOLDQFH�ZLWK�WKLV�(XURSHDQ�6WDQGDUG�SURYLGHV�RQH�PHDQV�RI�FRQIRUPLQJ�ZLWK�WKH�VSHFLILF�HVVHQWLDO�
UHTXLUHPHQWV�RI�WKH�'LUHFWLYH�FRQFHUQHG�DQG�DVVRFLDWHG�()7$�UHJXODWLRQV�

(8�'LUHFWLYH������ &ODXVHV�RI�WKLV�(XURSHDQ�6WDQGDUG

$QQH[�,�������
([WUHPH�WHPSHUDWXUHV

&ODXVHV���WR���DQG�$QQH[�%
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BSI Ð British Standards Institution

BSI is the independent national body responsible for preparing British Standards. It
presents the UK view on standards in Europe and at the international level. It is
incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of British Standards
should make sure that they possess the latest amendments or editions.

It is the constant aim of BSI to improve the quality of our products and services. We
would be grateful if anyone finding an inaccuracy or ambiguity while using this
British Standard would inform the Secretary of the technical committee responsible,
the identity of which can be found on the inside front cover. Tel: 020 8996 9000.
Fax: 020 8996 7400.

BSI offers members an individual updating service called PLUS which ensures that
subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services. Tel: 020 8996 9001. Fax: 020 8996 7001.

In response to orders for international standards, it is BSI policy to supply the BSI
implementation of those that have been published as British Standards, unless
otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and international
standards through its Library and its Technical Help to Exporters Service. Various
BSI electronic information services are also available which give details on all its
products and services. Contact the Information Centre. Tel: 020 8996 7111.
Fax: 020 8996 7048.

Subscribing members of BSI are kept up to date with standards developments and
receive substantial discounts on the purchase price of standards. For details of
these and other benefits contact Membership Administration. Tel: 020 8996 7002.
Fax: 020 8996 7001.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the UK, of
the publications of the international standardization bodies. Except as permitted
under the Copyright, Designs and Patents Act 1988 no extract may be reproduced,
stored in a retrieval system or transmitted in any form or by any means ± electronic,
photocopying, recording or otherwise ± without prior written permission from BSI.

This does not preclude the free use, in the course of implementing the standard, of
necessary details such as symbols, and size, type or grade designations. If these
details are to be used for any other purpose than implementation then the prior
written permission of BSI must be obtained.

If permission is granted, the terms may include royalty payments or a licensing
agreement. Details and advice can be obtained from the Copyright Manager.
Tel: 020 8996 7070.
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