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(QJOLVK�YHUVLRQ

7KHUPDO�SHUIRUPDQFH�RI�EXLOGLQJ�SURGXFWV�DQG�FRPSRQHQWV��
6SHFLILF�FULWHULD�IRU�WKH�DVVHVVPHQW�RI�ODERUDWRULHV�PHDVXULQJ
KHDW�WUDQVIHU�SURSHUWLHV���3DUW����0HDVXUHPHQWV�E\�SLSH�WHVW

PHWKRGV

3HUIRUPDQFH�WKHUPLTXH�GHV�SURGXLWV�HW�FRPSRVDQWV�SRXU�OH
EkWLPHQW���&ULWqUHV�SDUWLFXOLHUV�SRXU�O
pYDOXDWLRQ�GHV
ODERUDWRLUHV�PHVXUDQW�OHV�SURSULpWpV�GH�WUDQVPLVVLRQ

WKHUPLTXH���3DUWLH����0HVXUDJH�VHORQ�OHV�PpWKRGHV�G
HVVDL
GHV�FRQGXLWHV

:lUPWHFKQLVFKHV�9HUKDOWHQ�YRQ�%DXSURGXNWHQ�XQG
%DXWHLOHQ���7HFKQLVFKH�.ULWHULHQ�YRQ�%HJXWDFKWXQJ�YRQ
/DERUDWRULHQ�EHL�GHU�'XUFKI�KUXQJ�GHU�0HVVXQJHQ�YRQ
:lUPH�EHUWUDJXQJVHLJHQVFKDIWHQ���7HLO����0HVVXQJHQ

QDFK�GHP�5RKUSU�IJHUlW��9HUIDKUHQ

7KLV�(XURSHDQ�6WDQGDUG�ZDV�DSSURYHG�E\�&(1�RQ����$SULO������

&(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��&]HFK�5HSXEOLF��'HQPDUN��)LQODQG��)UDQFH��*HUPDQ\��*UHHFH�
,FHODQG��,UHODQG��,WDO\��/X[HPERXUJ��1HWKHUODQGV��1RUZD\��3RUWXJDO��6SDLQ��6ZHGHQ��6ZLW]HUODQG�DQG�8QLWHG�.LQJGRP�
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&HQWUDO�6HFUHWDULDW��UXH�GH�6WDVVDUW��������%������%UXVVHOV
�������&(1 $OO�ULJKWV�RI�H[SORLWDWLRQ�LQ�DQ\�IRUP�DQG�E\�DQ\�PHDQV�UHVHUYHG

ZRUOGZLGH�IRU�&(1�QDWLRQDO�0HPEHUV�
5HI��1R��(1�������������(
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$QQH[�$��QRUPDWLYH��� /LPLWV�IRU�HTXLSPHQW�SHUIRUPDQFH�DQG�WHVW�FRQGLWLRQV��
3LSH�WHVW�PHWKRGV����������������������������������������������������������������������������������������������

$QQH[�%��LQIRUPDWLYH�� $[LDO�KHDW�IORZ�UDWH�DQG�WHPSHUDWXUH�XQLIRUPLW\�����������������������������������������
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)RUHZRUG

7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�E\�7HFKQLFDO�&RPPLWWHH�&(1�7&�����7KHUPDO
SHUIRUPDQFH�RI�EXLOGLQJV�DQG�EXLOGLQJ�FRPSRQHQWV��WKH�6HFUHWDULDW�RI�ZKLFK�LV�KHOG�E\�6,6�

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\�1RYHPEHU�������DQG�FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV
VKDOO�EH�ZLWKGUDZQ�DW�WKH�ODWHVW�E\�1RYHPEHU������

$FFRUGLQJ�WR�WKH�&(1�&(1(/(&�,QWHUQDO�5HJXODWLRQV��WKH�QDWLRQDO�VWDQGDUGV�RUJDQL]DWLRQV�RI�WKH
IROORZLQJ�FRXQWULHV�DUH�ERXQG�WR�LPSOHPHQW�WKLV�(XURSHDQ�6WDQGDUG��$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�

7KLV�(XURSHDQ�6WDQGDUG�LV�GLYLGHG�LQWR�SDUWV��7KH�ILUVW�SDUW�FRYHUV�FRPPRQ�FULWHULD�DSSOLFDEOH�WR�DOO
KHDW�WUDQVIHU�SURSHUW\�PHDVXUHPHQWV��HDFK�VXEVHTXHQW�SDUW�FRYHUV�WKH�VSHFLILF�WHFKQLFDO�FULWHULD
DSSOLFDEOH�WR�HDFK�KHDW�WUDQVIHU�SURSHUW\�PHDVXUHPHQW�PHWKRG�GHVFULEHG�LQ�DSSURSULDWH�VWDQGDUGV�

7KH�IROORZLQJ�SDUWV�KDYH�EHHQ�GHYHORSHG�

3DUW��� &RPPRQ�FULWHULD�
3DUW��� 0HDVXUHPHQWV�E\�WKH�JXDUGHG�KRW�SODWH�PHWKRG�
3DUW��� 0HDVXUHPHQWV�E\�WKH�KHDW�IORZ�PHWHU�PHWKRG�
3DUW��� 0HDVXUHPHQWV�E\�KRW�ER[�PHWKRGV�
3DUW��� 0HDVXUHPHQWV�E\�SLSH�WHVW�PHWKRGV�

$QQH[�$�RI�WKLV�(XURSHDQ�6WDQGDUG�LV�QRUPDWLYH��WKH�$QQH[HV�%�DQG�&�DUH�LQIRUPDWLYH�
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� 6FRSH

3DUW���RI�WKLV�VWDQGDUG�SURYLGHV�VSHFLILF�WHFKQLFDO�FULWHULD�IRU�WKH�DVVHVVPHQW�RI�ODERUDWRULHV�WR
XQGHUWDNH�VWHDG\�VWDWH�KHDW�WUDQVIHU�SURSHUW\�PHDVXUHPHQWV�RQ�FLUFXODU�SLSH�LQVXODWLRQ�DFFRUGLQJ�WR
(1�,62�����������

,W�FRPSOHPHQWV�WKH�FRPPRQ�FULWHULD�LQ�3DUW����*XLGDQFH�LV�JLYHQ�RQ�WKH�RUJDQL]DWLRQ�DQG�FRQWHQWV�RI
WKH�HTXLSPHQW�PDQXDO��WKH�FDOLEUDWLRQ�DQG�PDLQWHQDQFH�ILOHV�DQG�WKH�PHDVXUHPHQW�SURFHGXUH
GRFXPHQW�

,W�SURYLGHV�LQIRUPDWLRQ�RQ�PDQGDWRU\�HTXLSPHQW�SHUIRUPDQFH�VSHFLILFDWLRQV��RQ�HTXLSPHQW�GHVFULSWLRQ
DQG�RQ�FDOFXODWLRQV�IRU�WKH�HTXLSPHQW�GHVLJQ�DQG�HUURU�DQDO\VLV�EDVHG�RQ�ERWK�(1�,62�����������RQ
FLUFXODU�SLSH�DSSDUDWXV�DQG�RQ�3DUW���RI�WKLV�VWDQGDUG�RQ�WKH�DVVHVVPHQW�RI�JXDUGHG�KRW�SODWH�DSSDUDWXV�

,W�JLYHV�LQIRUPDWLRQ�RQ�H[SHULPHQWDO�SURFHGXUHV�VXLWDEOH�IRU�WKH�DVVHVVPHQW�RI�HTXLSPHQW�DFFXUDF\�
EDVHG�RQ�ERWK�(1�,62�����������RQ�FLUFXODU�SLSH�DSSDUDWXV�DQG�RQ�3DUW���RI�WKLV�VWDQGDUG�RQ�WKH
DVVHVVPHQW�RI�JXDUGHG�KRW�SODWH�DSSDUDWXV�

� 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������������� 7KHUPDO�SHUIRUPDQFH�RI�EXLOGLQJ�SURGXFWV�DQG�FRPSRQHQWV���6SHFLILF�FULWHULD
IRU�WKH�DVVHVVPHQW�RI�ODERUDWRULHV�PHDVXULQJ�KHDW�WUDQVIHU�SURSHUWLHV���3DUW���
&RPPRQ�FULWHULD

(1�������������� 7KHUPDO�SHUIRUPDQFH�RI�EXLOGLQJ�SURGXFWV�DQG�FRPSRQHQWV���6SHFLILF�FULWHULD
IRU�WKH�DVVHVVPHQW�RI�ODERUDWRULHV�PHDVXULQJ�KHDW�WUDQVIHU�SURSHUWLHV���3DUW���
0HDVXUHPHQWV�E\�JXDUGHG�KRW�SODWH�PHWKRG

(1����������� 7KHUPDO�SHUIRUPDQFH�RI�EXLOGLQJ�PDWHULDOV�DQG�SURGXFWV���'HWHUPLQDWLRQ�RI
WKHUPDO�UHVLVWDQFH�E\�PHDQV�RI�JXDUGHG�KRW�SODWH�DQG�KHDW�IORZ�PHWHU�PHWKRGV��
3URGXFWV�RI�KLJK�DQG�PHGLXP�WKHUPDO�UHVLVWDQFH

(1�,62������ 7KHUPDO�LQVXODWLRQ���3K\VLFDO�TXDQWLWLHV�DQG�GHILQLWLRQV��,62�����������

(1�,62����������� 7KHUPDO�LQVXODWLRQ���'HWHUPLQDWLRQ�RI�VWHDG\�VWDWH�WKHUPDO�WUDQVPLVVLRQ
SURSHUWLHV�RI�WKHUPDO�LQVXODWLRQ�IRU�FLUFXODU�SLSHV��,62�����������

SU(1������������ 7KHUPDO�LQVXODWLQJ�SURGXFWV�IRU�EXLOGLQJ�HTXLSPHQW�DQG�LQGXVWULDO�LQVWDOODWLRQV
��'HWHUPLQDWLRQ�RI�GLPHQVLRQV��VTXDUHQHVV�DQG�OLQHDULW\�RI�SUHIRUPHG�SLSH
LQVXODWLRQ�

������������������������������������������������
���7R�EH�SXEOLVKHG
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� 'HILQLWLRQV

)RU�WKH�SXUSRVHV�RI�WKLV�SDUW�RI�WKH�VWDQGDUG��WKH�WHUPV�DQG�GHILQLWLRQV�JLYHQ�LQ�3DUW���RI�WKLV�VWDQGDUG�
(1�,62������DQG�(1�,62�����������DSSO\�

� (TXLSPHQW�PDQXDO

��� *HQHUDO

7KH�HTXLSPHQW�PDQXDO�VKDOO�SURYLGH�WKH�LQIRUPDWLRQ�VSHFLILHG�LQ�������WR�������RI�3DUW���RI�WKLV
VWDQGDUG�DQG�WKH�LQIRUPDWLRQ�VSHFLILHG�LQ�WKLV�FODXVH�

127(���,QIRUPDWLRQ�FRPPRQ�WR�PRUH�WKDQ�RQH�SLHFH�RI�HTXLSPHQW�QHHG�QRW�EH�GXSOLFDWHG��H�J��WKH�SULQFLSOH�
GHWDLOV�RI�WKH�GHVLJQ�DQG�RSHUDWLRQ�RI�WZR�SLHFHV�RI�HTXLSPHQW�EXLOW�WR�D�FRPPRQ�GHVLJQ�

$QQH[�$�JLYHV�DOO�OLPLWLQJ�YDOXHV�LQGLFDWHG�LQ�(1�,62�����������IRU�HTXLSPHQW�SHUIRUPDQFH�DQG
WHVWLQJ�FRQGLWLRQV��7KLV�DQQH[�VKDOO�EH�XVHG�DV�D�FKHFN�OLVW�GXULQJ�WKH�DVVHVVPHQW�SURFHVV�E\�WKH�SDUWLHV
FRQFHUQHG�WR�HQVXUH�FRPSOLDQFH�ZLWK�DOO�(1�,62�����������UHTXLUHPHQWV�

��� (TXLSPHQW�SHUIRUPDQFH�VSHFLILFDWLRQV

7KH�XSSHU�DQG�ORZHU�OLPLWV�RI�WKH�UHOHYDQW�WHVWHG�SURSHUWLHV�DQG�WHVWLQJ�FRQGLWLRQV��LQFOXGLQJ�SRVVLEOH
LQWHUDFWLRQV�EHWZHHQ�WKHP��VKDOO�EH�VSHFLILHG�

� PLQLPXP�DQG�PD[LPXP�H[WHUQDO�GLDPHWHU�RI�WKH�VSHFLPHQ�
� PLQLPXP�DQG�PD[LPXP�VSHFLPHQ�WKHUPDO�UHVLVWDQFH�
� PLQLPXP�DQG�PD[LPXP�WHPSHUDWXUH�GLIIHUHQFH�DFURVV�WKH�VSHFLPHQ�
� PLQLPXP�FROG�VLGH�WHPSHUDWXUH�
� PD[LPXP�KRW�VLGH�WHPSHUDWXUH�
� VXUURXQGLQJ�HQYLURQPHQW��WHPSHUDWXUH��UHODWLYH�KXPLGLW\��DW�WKH�HQGV�RI�WKH�VSHFLPHQ

GXULQJ�WKH�WHVW��LI�UHTXLUHG�

��� (TXLSPHQW�GHVFULSWLRQ

7KH�IROORZLQJ�LQIRUPDWLRQ�VKDOO�EH�GRFXPHQWHG�DQG�VKDOO�EH�DYDLODEOH�IRU�H[DPLQDWLRQ�GXULQJ�WKH
DVVHVVPHQW�

� SULQFLSOH�RI�RSHUDWLRQ��VHH�FODXVH���RI�(1�,62������������
� W\SH�RI�DSSDUDWXV��JXDUGHG�HQG�DSSDUDWXV��VHH�����RI�(1�,62������������RU

FDOLEUDWHG�FDOFXODWHG�HQG�DSSDUDWXV��VHH�����RI�(1�,62�����������
� SULQFLSDO�GLPHQVLRQV�RI�DSSDUDWXV��LQ�SDUWLFXODU�OHQJWK�RI�WHVW�SLSH�FHQWUH��WHVW�SLSH�JXDUG�

WHVW�SLSH�GLDPHWHU�DQG�JDS�ZLGWK�
�� VLPSOH�GLDJUDPV�LOOXVWUDWLQJ�WKH�GHVLJQ�RI�WKH�HTXLSPHQW�ZLWK�VSHFLDO�DWWHQWLRQ�WR�WKH�JDS

GHVLJQ��VHH�FODXVH�����RI�(1�,62�������������FDS�GHVLJQ��LI�DSSOLFDEOH��VHH�����RI
(1�,62�������������MDFNHW�RU�DGGHG�LQVXODWLRQ��LI�DSSOLFDEOH�VHH������RI
(1�,62������������

�� SRVLWLRQ��FRQQHFWLRQV�DQG�QXPEHULQJ�RI�WHPSHUDWXUH�VHQVRUV��VHH�����RI�(1�,62������������
� DPELHQW�FRQWURO�DQG�PDLQ�DQFLOODU\�HTXLSPHQW��VHH�����WR������RI�(1�,62������������
� GHWDLOV�RI�GDWD�DFTXLVLWLRQ�V\VWHP�DQG�UHODWHG�FRPSXWHU�SURJUDPV�IRU�GDWD�DQDO\VLV�

7R�DYRLG�GXSOLFDWLRQ��UHIHUHQFH�PD\�EH�PDGH�WR�PDQXDOV�VXSSOLHG�E\�WKH�LQVWUXPHQW�PDQXIDFWXUHUV�RU
WR�UHOHYDQW�FODXVHV�RI�(1�,62�����������
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�������(TXLSPHQW�GHVLJQ�DQG�HUURU�DQDO\VLV

����� *HQHUDO

:LWK�UHIHUHQFH�WR�WKH�SHUIRUPDQFH�VSHFLILFDWLRQ�JLYHQ�LQ������GHWDLOV�VKDOO�EH�JLYHQ�LQ�WKH�HTXLSPHQW
PDQXDO�RQ�WKH�GHVLJQ�JXLGHOLQHV�IROORZHG��DQG�WKH�HUURU�DQDO\VLV�

6RPH�JXLGHOLQHV�RQ�HUURU�DQDO\VLV�DUH�JLYHQ�LQ�WKLV�VXEFODXVH��PRUH�VSHFLILF�LQIRUPDWLRQ�RQ�VRPH
HUURUV�LV�VXSSOLHG�LQ�$QQH[�%��ZKLOH�HUURU�FDOFXODWLRQV�DUH�VXSSOLHG�LQ�$QQH[�&�IRU�VRPH�W\SLFDO�FDVHV�
)RU�HTXLSPHQW�KDYLQJ�FKDUDFWHULVWLFV�H[DFWO\�DV�LQGLFDWHG�LQ�WKLV�VXEFODXVH��RU�GHVLJQ�GHWDLOV�DV
LQGLFDWHG�LQ�$QQH[�&��QR�IXUWKHU�FDOFXODWLRQV�DUH�QHHGHG��,Q�RWKHU�FLUFXPVWDQFHV�VLPLODU�FDOFXODWLRQV
FDQ�EH�SHUIRUPHG�E\�DQDORJ\�

����� $[LDO�KHDW�IORZ�UDWH�DQG�PD[LPXP�VSHFLPHQ�WKLFNQHVV

������� *HQHUDO

7KH�D[LDO�KHDW�IORZ�UDWH�IURP�WKH�WHVW�VHFWLRQ�WR�WKH�JXDUG�VHFWLRQV�RI�WKH�VSHFLPHQ�DIIHFWV�WKH
PD[LPXP�VSHFLPHQ�WKLFNQHVV��7KH�D[LDO�KHDW�IORZ�UDWH�VKDOO�QRW�H[FHHG�WKDW�SHUPLWWHG�E\���������RI
(1�,62����������������RI�KHDW�IORZ�UDWH�RI�WKH�WHVW�VHFWLRQ��L�H��WKH�HQG�KHDW�ORVV�HUURU�VKDOO�EH�OHVV
WKDQ������

������� *XDUGHG�HQG�DSSDUDWXV

7DEOH���VKRZV�IRU�VRPH�DSSDUDWXV�KDYLQJ�DQ�RYHUDOO�SLSH�OHQJWK�RI������PP�DQG�RWKHU�GLPHQVLRQV�DV
JLYHQ�LQ�WKH�WDEOH��WKH�PD[LPXP�DOORZHG�VSHFLPHQ�WKLFNQHVV�DFFRUGLQJ�WR�WKH�HTXDWLRQV�SURSRVHG�LQ
$QQH[�%��7KRVH�H[SUHVVLRQV�DUH�EDVHG�RQ�������RI�,62������������VHH�>�@�LQ�WKH�%LEOLRJUDSK\��ZKHQ
WKHUH�LV�QR�HQG�LQVXODWLRQ�DQG�ZKHQ�WKH�HQG�WHPSHUDWXUH�UDWLR��H��LV����H�LV�GHILQHG�DV��7H���7����7����7����
ZKHUH 7��DQG�7��DUH�UHVSHFWLYHO\�WKH�WHPSHUDWXUHV�RI�WKH�KRW�DQG�FROG�VXUIDFHV�RI�WKH�VSHFLPHQ��DQG�7H
LV�WKH�WHPSHUDWXUH�DW�WKH�HQGV�RI�WKH�VSHFLPHQ��DVVXPHG�WR�EH�XQLIRUP�

127(���7KH�HQG�KHDW�ORVV�HUURU�LV�]HUR�IRU�KRPRJHQHRXV�LVRWURSLF�VSHFLPHQV�ZKHQ�H�LV�FORVH�WR������WKH�DEVROXWH
YDOXH�RI�WKH�HGJH�KHDW�ORVV�HUURU�LQFUHDVHV�DOPRVW�V\PPHWULFDOO\�ZKHQ�H�GHYLDWHV�RQ�HLWKHU�VLGH�IURP������,Q�WKH
UDQJH�����H������WKLV�HUURU�LV�PD[LPXP�IRU�IRU�H� ���

(;$03/(���$�WHPSHUDWXUH�RI�WKH�VSHFLPHQ�HQGV�RI�����&��D�WHPSHUDWXUH�RI�WKH�VSHFLPHQ�FROG�VLGH�RI
����&��VR�WKDW�WKH�WHPSHUDWXUH�GLIIHUHQFH�EHWZHHQ�WKH�HQGV�DQG�WKH�FROG�VLGH�RI�WKH�VSHFLPHQ�LV����&�
DQG�D�WHPSHUDWXUH�RI�WKH�VSHFLPHQ�KRW�VLGH�RI������&��VR�WKDW�WKH�WHPSHUDWXUH�GLIIHUHQFH�EHWZHHQ�WKH
KRW�DQG�FROG�VLGH�RI�WKH�VSHFLPHQ�LV������&��FRUUHVSRQGV�WR�H� ����,I�WKH�WHPSHUDWXUH�RI�WKH�VSHFLPHQ
HQGV�ZHUH�RI�����&��WKHQ�LW�ZRXOG�EH�H� �����

7KH�GDWD�RI�WKH�WDEOH�FDQ�EH�DSSOLHG�WR�DSSDUDWXV�DQG�VSHFLPHQV�KDYLQJ�DOO�WKH�GLPHQVLRQV�PXOWLSOLHG
E\�WKH�VDPH�IDFWRU��,QWHUSRODWLRQ�LV�DOORZHG�

(;$03/(���%\�FRQVLGHULQJ�D�PXOWLSO\LQJ�IDFWRU�RI������DQ�DSSDUDWXV�KDV�DQ�RYHUDOO�SLSH�OHQJWK�RI
������������ �������PP��WKH�SLSH�FHQWUH�OHQJWK�RI����������� �������PP�DQG�D�SLSH�GLDPHWHU�RI
���������� �����PP��7KH�UHVXOWLQJ�PD[LPXP�VSHFLPHQ�WKLFNQHVV��VHH�WKH�WKLUG�OLQH�RI�7DEOH����LV
��������� �����PP��URXQGHG�WR�WZR�VLJQLILFDQW�ILJXUHV��
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7DEOH�����0D[LPXP�DOORZHG�VSHFLPHQ�WKLFNQHVV�IRU�JXDUGHG�HQG�DSSDUDWXV

'LPHQVLRQV�LQ�PLOOLPHWUHV

2YHUDOO�SLSH

�OHQJWK

3LSH�FHQWUH

OHQJWK

3LSH�JXDUG
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3LSH�GLDPHWHU 0D[LPXP�VSHFLPHQ
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/DUJHU�VSHFLPHQ�WKLFNQHVVHV�FDQ�EH�XVHG�IRU�VRPH�VSHFLPHQV�LI�LQVXODWLRQ�RU�WHPSHUDWXUH�FRQWURO�LV
XVHG�DW�WKH�HQGV�RI�WKH�VSHFLPHQ��RU�LI�DX[LOLDU\�JXDUGV�DUH�LQVWDOOHG�

:KHQ�WKH�PD[LPXP�VSHFLPHQ�WKLFNQHVV�WR�EH�VSHFLILHG�DFFRUGLQJ�WR�����H[FHHGV�WKH�DSSURSULDWH�YDOXH
JLYHQ�LQ�7DEOH����WKH�D[LDO�KHDW�IORZ�UDWH�VKDOO�EH�FDOFXODWHG��,I��DFFRUGLQJ�WR�WKHVH�FDOFXODWLRQV��WKH
D[LDO�KHDW�IORZ�UDWH�H[FHHGV�WKH�YDOXHV�SHUPLWWHG�E\�(1�,62������������WKH�SHUIRUPDQFH�FKHFN�GDWD
VKDOO�EH�H[DPLQHG�DQG��LI�QR�H[SHULPHQWDO�HYLGHQFH�H[LVWV�WR�VXEVWDQWLDWH�WKH�FODLPHG�PD[LPXP
VSHFLPHQ�WKLFNQHVV��WKH�PD[LPXP�VSHFLPHQ�WKLFNQHVV�WR�EH�VSHFLILHG�DFFRUGLQJ�WR�����VKDOO�EH
UHGXFHG�

������� &DOLEUDWHG�RU�FDOFXODWHG�HQG�W\SH�DSSDUDWXV

:KHQ�FRUUHFWLRQV�DUH�DSSOLHG�IRU�D[LDO�KHDW�IORZ�UDWH�HLWKHU�WKURXJK�WKH�FDOLEUDWLRQ�SURFHGXUH�LQGLFDWHG
LQ������RI�(1�,62�����������RU�WKURXJK�WKH�FDOFXODWLRQV�LQGLFDWHG�LQ������RI�(1�,62������������WKH
FRUUHFWLRQ�VKRXOG�QRW�EH�ODUJHU�WKDQ�����RI�WKH�KHDW�IORZ�UDWH�VXSSOLHG�WR�WKH�VSHFLPHQ�E\�WKH�WHVW�SLSH
FHQWUH�

127(���7KLV�OLPLW�LPSOLHV�WKDW�WKH�DFFXUDF\�RI�WKH�FRUUHFWLRQ�LV������RU�EHWWHU��7KLV�ILJXUH�LV�LQWHQGHG�WR�PDNH
DOORZDQFH�IRU�D�VLPLODU�GLIIHUHQFH�EHWZHHQ�WKH�WKHUPDO�FRQGXFWLYLW\�RI�WKH�HQG�FDS�DQG�WKDW�RI�WKH�VSHFLPHQ��/DUJHU
FRUUHFWLRQV�DUH�DFFHSWDEOH��SURYLGHG�WKDW�WKH�XQFHUWDLQW\�LQ�WKH�FRUUHFWHG�KHDW�IORZ�UDWH�VXSSOLHG�WR�WKH�VSHFLPHQ�E\
WKH�WHVW�SLSH�FHQWUH�LV�ZLWKLQ�WKH�����UHTXLUHG�E\���������RI�(1�,62�����������
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����� 0D[LPXP�JDS�ZLGWK�DQG�PLQLPXP�VSHFLPHQ�WKLFNQHVV

7KH�JDS�ZLGWK��J��LQ�JXDUGHG�HQG�DSSDUDWXV�VKRXOG�EH�OHVV�WKDQ�����RI�WKH�OHQJWK�RI�WKH�WHVW�SLSH
FHQWUH�

127(���&RQVLGHULQJ�WKDW�WKH�WHVW�VHFWLRQ�OHQJWK��/��LV�GHILQHG��LQ�������RI�(1�,62������������DV�WKH�GLVWDQFH�IURP
JDS�FHQWUH�WR�JDS�FHQWUH��WKH�DERYH�UHTXLUHPHQW�NHHSV�ZLWKLQ�����WKH�XQFHUWDLQW\�LQ�WKH�GHILQLWLRQ�RI�WKH�DUHD
WKURXJK�ZKLFK�WKH�KHDW�IORZ�DW�WKH�UDWH�F�SDVVHV��VXSSOLHG�WR�WKH�VSHFLPHQ�E\�WKH�WHVW�SLSH�FHQWUH��HYHQ�ZKHQ�WKH
VSHFLPHQ�WKLFNQHVV�LV�FRPSDUDEOH�RU�OHVV�WKDQ�WKH�JDS�ZLGWK��,Q�WKLV�VLWXDWLRQ�WKH�DUHD�WKURXJK�ZKLFK�WKH�KHDW�IORZ
UDWH�VXSSOLHG�E\�WKH�WHVW�SLSH�FHQWUH�SDVVHV�DSSURDFKHV�WKDW�RI�WKH�WHVW�SLSH�FHQWUH�LWVHOI�IURP�JDS�HGJH�WR�JDS�HGJH�
:KHQ��RQ�WKH�RWKHU�KDQG��WKH�VSHFLPHQ�WKLFNQHVV�LV�IDU�ODUJHU�WKDQ�WKH�JDS�ZLGWK��H�J�����WLPHV��WKH�ERUGHU�RI�WKLV
DUHD�LV�GHILQHG�E\�WKH�OLQHV�SDVVLQJ�WKURXJK�WKH�FHQWUH�RI�WKH�JDSV��L�H��WKH�XQFHUWDLQW\�RQ�WKH�WHVW�VHFWLRQ��/��LV�LQ
DQ\�FDVH�OHVV�WKDQ�WKH�JDS�ZLGWK��J�

7KH�PLQLPXP�VSHFLPHQ�WKLFNQHVV�VKDOO�DOVR�EH�FKHFNHG�DJDLQVW�WKH�H[SHFWHG�DLU�JDS�EHWZHHQ�WKH
VSHFLPHQ�DQG�WKH�DSSDUDWXV��VHH�������

����� ,PEDODQFH�HUURU

7KH�LPEDODQFH�KHDW�IORZ�UDWH��FJ��WKURXJK�ERWK�WKH�VSHFLPHQ�DQG�WKH�DSSDUDWXV��ERWK�JDSV��VKDOO�EH
OHVV�WKDQ�����RI�WKH�KHDW�IORZ�UDWH��F��VXSSOLHG�WR�WKH�VSHFLPHQ�E\�WKH�WHVW�SLSH�FHQWUH��DFFRUGLQJ�WR
����RI�(1�,62������������

7KH�LPEDODQFH�KHDW�IORZ�UDWH�FJ�FDQ�EH�H[SUHVVHG�DV�IROORZV��DFFRUGLQJ�WR�������RI�3DUW���RI�WKLV
VWDQGDUG��

FJ� ���FR���l�F���D7J ���

ZKHUH�FR��UHSUHVHQWLQJ�WKH�KHDW�IORZ�UDWH�IRU�D���.�JDS�LPEDODQFH�WKURXJK�WKH�DSSDUDWXV�LWVHOI��LV�WKH
VXP�RI�

FD WKURXJK�WKH�DLU�LQ�WKH�JDS�
FU E\�UDGLDWLRQ�WKURXJK�WKH�JDS�
FP WKURXJK�WKH�PHFKDQLFDO�FRQQHFWLRQV�WKURXJK�WKH�JDS�
FF WKURXJK�FRSSHU�ZLUHV�
FZ WKURXJK�PHWDO�ZLUHV��H[FOXGLQJ�FRSSHU�

DQG�l�F�LV�WKH�KHDW�IORZ�UDWH�WKURXJK�WKH�VSHFLPHQ��ERWK�JDSV��GXH�WR�D���.�JDS�LPEDODQFH�ZLWK�F
H[SUHVVHG�E\�WKH�IROORZLQJ�HTXDWLRQ�

F� ����GR��OQ���������H[S���p�J�G��� ���

,Q�HTXDWLRQ�����GR�LV�WKH�RXWHU�GLDPHWHU�RI�WKH�WHVW�SLSH��J�LV�WKH�JDS�ZLGWK�DQG�G�LV�WKH�PD[LPXP
H[SHFWHG�VSHFLPHQ�WKLFNQHVV�

D7J�VKDOO�EH�VXFK�WKDW�FJ�LQ�HTXDWLRQ�����LV�OHVV�WKDQ�����RI�WKH�KHDW�IORZ�UDWH�F�

127(���7R�FDOFXODWH�WKH�FRPSRQHQWV�RI�FR��WKH�HOHPHQWDU\�HTXDWLRQV�RI�KHDW�WUDQVIHU�WKURXJK�D�SODQH�OD\HU�FDQ�EH
XVHG�
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7KH�FDOFXODWLRQ�RI�FJ�FKDQJHV�DFFRUGLQJ�WR�WKH�JDS�GHVLJQ�DQG�LV�WKH�PRVW�FULWLFDO�SDUW�RI�WKH
HYDOXDWLRQ�RI�SLSH�WHVW�DSSDUDWXV�DFFXUDF\��6RPH�H[DPSOH�FDOFXODWLRQV�DUH�JLYHQ�LQ�$QQH[�&�

%HFDXVH�WKH�EDODQFLQJ�WKHUPRSLOH�GHWHFWV�D�WHPSHUDWXUH�GLIIHUHQFH�WKDW�GRHV�QRW�FRUUHVSRQG�H[DFWO\
ZLWK�WKH�DFWXDO�WHPSHUDWXUH�LPEDODQFH�WKURXJK�WKH�SLSH�VXUIDFHV�IDFLQJ�WKH�JDSV�DQG�LQ�FRQWDFW�ZLWK�WKH
VSHFLPHQ��WKH�PD[LPXP�DFFHSWDEOH�YDOXH�IRU�D7J�VKDOO�EH�ODUJHU�WKDQ�WKH�XQFHUWDLQW\�LQ�WKH�LPEDODQFH
GHWHFWLRQ��'HWDLOHG�LQIRUPDWLRQ�RQ�WKH�LPEDODQFH�GHWHFWLRQ�WKURXJK�WKH�JDS�LV�JLYHQ�LQ���������RI�,62
����������RQ�WKH�JXDUGHG�KRW�SODWH�DSSDUDWXV��VHH�>�@�LQ�WKH�%LEOLRJUDSK\��7KRVH�FRQVLGHUDWLRQV�DUH
HTXDOO\�DSSOLFDEOH�WR�WKH�SLSH�WHVW�DSSDUDWXV�

:KHQ�WKH�EDODQFLQJ�WKHUPRSLOH�LV�SODFHG�GLUHFWO\�ZLWKLQ�WKH�PHWDO�SLSH��VHH�WKH�HTXLYDOHQW�VLWXDWLRQ
GHVFULEHG�E\�)LJXUH�'���D��RI�(1�������RQ�WKH�JXDUGHG�KRW�SODWH�DSSDUDWXV��WKH�GHQVLW\�RI�KHDW�IORZ
UDWH�FURVVLQJ�WKH�JDSV�GXULQJ�WKH�WHVWV�VKDOO�EH�HYDOXDWHG�DQG�WKH�FRUUHVSRQGLQJ�WHPSHUDWXUH�GURS
WKURXJK�WKH�PHWDO�SLSH�FRPSXWHG��,I�WKLV�WHPSHUDWXUH�GLIIHUHQFH�LV�OHVV�WKDQ�D7J��WKH�JDS�GHVLJQ�LV
DFFHSWDEOH�ZLWKRXW�IXUWKHU�FKHFNV��RWKHUZLVH�WKH�WROHUDQFHV�IRU�WKH�SRVLWLRQV�RI�WKHUPRSLOH�MXQFWLRQV
ZLWKLQ�WKH�PHWDO�SODWHV�VKDOO�EH�FKHFNHG�WR�HQVXUH�WKDW�WKH�XQFHUWDLQW\�LQ�WKH�WHPSHUDWXUH�LPEDODQFH
GHWHFWLRQ�LV�OHVV�WKDQ�D7J�

:KHQ�WKH�EDODQFLQJ�WKHUPRSLOH�LV�HPEHGGHG�LQ�SODVWLF�VKHHWV��HLWKHU�SODFHG�EHWZHHQ�WKH�PHWDO�SLSH�DQG
WKH�KHDWHUV��RU�EHWZHHQ�WKH�PHWDO�SLSH�DQG�WKH�VSHFLPHQ��WKH�HIIHFW�RI�WKH�UHVLVWDQFHV�EHWZHHQ�WKH�PHWDO
SLSH�DQG�WKH�WKHUPRSLOH�MXQFWLRQV�GXH�WR�WKH�SODVWLF�VKHHWV��DQG�SRVVLEOH�DLU�SRFNHWV��VKDOO�EH�HYDOXDWHG
DV�D�WHPSHUDWXUH�GLIIHUHQFH�UHVXOWLQJ�IURP�WKH�SURGXFW�RI�WKH�UHOHYDQW�WKHUPDO�UHVLVWDQFH�DQG�WKH
GHQVLW\�RI�KHDW�IORZ�UDWH�SDVVLQJ�WKURXJK�LW�

7KH�HOHFWULFDO�LQVWUXPHQWDWLRQ�XVHG�IRU�WKH�LPEDODQFH�GHWHFWLRQ�VKDOO�EH�FDSDEOH�RI�GHWHFWLQJ�YROWDJHV
OHVV�WKDQ�D7J�PXOWLSOLHG�E\�WKH�QXPEHU�RI�HOHPHQWV�RI�WKH�EDODQFLQJ�WKHUPRSLOH�DQG�E\�WKH
WKHUPRHOHFWULF�SRZHU�RI�HDFK�HOHPHQW��7KH�HOHFWULFDO�EDODQFH�PDLQWDLQHG�GXULQJ�WKH�WHVWV�VKDOO
WKHUHIRUH�EH�EHWWHU�WKDQ�WKH�YROWDJH�FRPSXWHG�LQ�WKLV�ZD\��,I�WKLV�UHTXLUHPHQW�LV�QRW�PHW��WKH�PHDVXUHG
GDWD�RI�WKH�SHUIRUPDQFH�FKHFN��VHH�WKH�IRXUWK�GDVK�RI������VKDOO�EH�YHULILHG�DQG�LI�WKH�VHQVLWLYLW\�RI�WKH
LQVWUXPHQWDWLRQ�IRU�WKH�LPEDODQFH�GHWHFWLRQ�LV�VWLOO�QRW�VDWLVIDFWRU\��EHWWHU�LQVWUXPHQWDWLRQ�VKDOO�EH
FKRVHQ�RU�WKH�EDODQFLQJ�WKHUPRSLOH�GHVLJQ�VKDOO�EH�UHYLHZHG��3DUWLFXODU�FDUH�VKDOO�DOVR�EH�WDNHQ�WR
DVFHUWDLQ�WKDW�WKH�TXDOLW\�RI�WKH�HOHFWULFDO�FRQQHFWLRQV�DQG�WKH�VZLWFKHV��ZLWK�UHIHUHQFH��LQ�SDUWLFXODU��WR
WKHUPDO�HOHFWURPRWLYH�IRUFHV��LV�FRPSDWLEOH�ZLWK�WKH�OHYHO�RI�LPEDODQFH�WR�EH�GHWHFWHG�

����� (UURU�LQ�PHDVXUHG�HOHFWULFDO�SRZHU

7KH�XQFHUWDLQW\�LQ�WKH�PHDVXUHPHQW�RI�HOHFWULFDO�SRZHU�VKDOO�EH�ZLWKLQ��������WR�FRPSO\�ZLWK
FODXVH�����RI�(1�,62�����������

����� (UURU�LQ�WKH�GHILQLWLRQ�RI�WKH�DUHD�RI�WKH�WHVW�VHFWLRQ

7KH�DUHD�RI�WKH�WHVW�VHFWLRQ�LV�GHILQHG�DV�WKH�DUHD�HQFORVHG�E\�WKH�OLQH�GHILQLQJ�WKH�FHQWUH�RI�WKH�JDSV
�VHH�������RI�(1�,62�������������7KLV�DUHD�LV�QRW�HTXDO�LQ�DOO�WHVWLQJ�FRQGLWLRQV�WR�WKH�DFWXDO�DUHD�RI
WKH�VSHFLPHQ�FURVVHG�E\�WKH�KHDW�IORZ�UDWH�VXSSOLHG�E\�WKH�WHVW�SLSH�FHQWUH��VHH��������WR�WKLV
XQFHUWDLQW\�VKDOO�EH�DGGHG�WKH�XQFHUWDLQW\�LQ�WKH�PHDVXUHPHQW�RI�WKH�GLPHQVLRQV�RI�WKH�DSSDUDWXV��$Q
XQFHUWDLQW\�GXH�WR�PHFKDQLFDO�WROHUDQFHV�LQ�WKH�PHDVXUHPHQW�RI�WKH�FHQWUH�JDS�WR�FHQWUH�JDS�GLVWDQFH
XS�WR�������FDQ�EH�DFFHSWHG�
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����� (UURU�LQ�WKH�WHPSHUDWXUH�GLIIHUHQFH

:KDWHYHU�KHDW�WUDQVIHU�SURSHUW\�LV�PHDVXUHG�ZLWK�WKH�SLSH�DSSDUDWXV��WKH�GLIIHUHQFH�EHWZHHQ�WKH�SLSH
VXUIDFH�WHPSHUDWXUH�7R��VHH�����RI�(1�,62������������DQG�WKH�WHPSHUDWXUH�7��RI�WKH�RXWVLGH�VXUIDFH�RI
WKH�VSHFLPHQ��VHH�����RI�(1�,62������������VKDOO�EH�PHDVXUHG��7KH�WRWDO�HUURU�LQ�WKH�WHPSHUDWXUH
GLIIHUHQFH��7R���7���LV�PDGH�XS�DV�IROORZV�

� FDOLEUDWLRQ�RI�WKHUPRFRXSOHV��RU�RWKHU�WHPSHUDWXUH�VHQVRUV���W\SLFDOO\�OHVV�WKDQ�������
VHH�127(���

� DFFXUDF\�RI�PHDVXULQJ�LQVWUXPHQWV��W\SLFDOO\�OHVV�WKDQ�������
� WHPSHUDWXUH�XQLIRUPLW\�RI�WKH�WHVW�SLSH�FHQWUH��W\SLFDOO\�EHWWHU�WKDQ�����.�
� WHPSHUDWXUH�XQLIRUPLW\�RI�WKH�H[WHUQDO�VXUIDFH�RI�WKH�VSHFLPHQ��W\SLFDOO\�����.�

VHH�127(����IRU�WKLV�WHPSHUDWXUH�XQLIRUPLW\�VHH�DOVR������RI�(1�,62�����������
�� WHPSHUDWXUH�IOXFWXDWLRQV�RI�WKH�DPELHQW�DLU������.�RU�������RI�WKH�WHPSHUDWXUH�GLIIHUHQFH

EHWZHHQ�WKH�WHVW�SLSH�DQG�WKH�DPELHQW��DFFRUGLQJ�WR�����RI�(1�,62�����������

127(�����:KHQ�VSHFLDO�JUDGH�WKHUPRFRXSOHV��VHH�������RI�3DUW���RI�WKLV�VWDQGDUG��PRXQWHG�GLIIHUHQWLDOO\�DUH�XVHG�
DV�LQ�)LJXUH�'���RI�(1��������DQG�QR�DGGLWLRQDO�ZLUH�FRQQHFWLRQV�EHWZHHQ�WKH�MXQFWLRQV�DUH�PDGH��QR�FDOLEUDWLRQ
LV�UHTXLUHG��)RU�H[DPSOH�DQ�XQFHUWDLQW\�RI�������DW�URRP�WHPSHUDWXUH�FDQ�EH�DFKLHYHG�XVLQJ�W\SH�7
WKHUPRFRXSOHV�

127(�����7KH�DEVHQFH�RI�DGGLWLRQDO�ZLUH�FRQQHFWLRQV�EHWZHHQ�WZR�WKHUPRFRXSOH�MXQFWLRQV��RU�DQ�H[WUHPHO\�KLJK
TXDOLW\�RI�WKH�IDEULFDWLRQ�RI�WKHVH�MXQFWLRQV��DQG�NHHSLQJ�WKHP�DV�LVRWKHUPDO�DV�SRVVLEOH�GXULQJ�WKH�WHVWV��DUH�PRUH
LPSRUWDQW�WKDQ�WKH�WKHUPRFRXSOH�FDOLEUDWLRQ�LWVHOI��%DG�WKHUPRFRXSOH�FRQQHFWLRQV�FDQ�LQGXFH�HUURUV�WKDW�ZLOO
FKDQJH�IRU�GLIIHUHQW�WHVWLQJ�FRQGLWLRQV��VR�UHGXFLQJ�WKH�DFFXUDF\�RI�WKH�FDOLEUDWLRQV�

127(�����7KH�XQFHUWDLQW\�LQ�WKH�GHILQLWLRQ�RI�WKH�SRLQW�ZKHUH�WKH�VXUIDFH�WHPSHUDWXUH�RI�WKH�SLSH�LV�PHDVXUHG�FDQ
EH�DVVXPHG�WR�FDXVH�DQ�HUURU�LQ�WKH�WHPSHUDWXUH�UHDGLQJ�QRW�JUHDWHU�WKDQ�WKH�WHPSHUDWXUH�GURS�WKURXJK�WKH
WKLFNQHVV�RI�WKH�PHWDO�SDUW�RI�WKH�SLSH�DSSDUDWXV�ZKHQ�WKHUPRFRXSOHV�DUH�PRXQWHG�LQ�JURRYHV�LQ�WKLV�SDUW��:KHQ
WKHUPRFRXSOHV�DUH�PRXQWHG�LQ�WKLQ�VKHHWV��WKH�XQFHUWDLQW\�IRU�WKH�VXUIDFH�WHPSHUDWXUH�RI�WKH�SLSH�EHFRPHV�FULWLFDO
DQG�FDQ�EH�DVVXPHG�WR�EH�HTXDO�WR�WKH�WHPSHUDWXUH�GURS�WKURXJK�D�OD\HU�RI�VKHHW�RI�WKLFNQHVV�HTXDO�WR�WKH�GLDPHWHU
RI�WKH�WKHUPRFRXSOH�MXQFWLRQ��$FFRUGLQJ�WR�����RI�(1�,62������������WKH�PD[LPXP�DOORZHG�WKHUPRFRXSOH
GLDPHWHUV�ZKHQ�PHDVXULQJ�PHWDOOLF�RU�QRQ�PHWDOOLF�VXUIDFH�WHPSHUDWXUHV�DUH������PP�DQG�����PP��UHVSHFWLYHO\�

127(�����7KH�WHPSHUDWXUH�QRQ�XQLIRUPLW\�RQ�WKH�H[WHUQDO�VXUIDFH�RI�WKH�VSHFLPHQ�LV�SDUWO\�GXH�WR�WKH�WHPSHUDWXUH
QRQ�XQLIRUPLW\�RI�WKH�DLU�VXUURXQGLQJ�LW�DQG�WR�WKH�ORFDO�QRQ�XQLIRUPLWLHV�RI�WKH�VXUIDFH�FRHIILFLHQW�RI�KHDW�WUDQVIHU�
7KLV�FRHIILFLHQW�LV�WKH�UHVXOW�RI�KHDW�WUDQVIHU�E\�FRPELQHG�QDWXUDO�FRQYHFWLRQ�DQG�UDGLDWLRQ��ZKHQHYHU�D�OLTXLG�
FRROHG�MDFNHW�LV�QRW�PRXQWHG�RQ�WKH�H[WHUQDO�VXUIDFH�RI�WKH�VSHFLPHQ��VHH�%����7KH�WHPSHUDWXUH�QRQ�XQLIRUPLW\�RQ
WKH�H[WHUQDO�VXUIDFH�RI�WKH�VSHFLPHQ�LV�DOVR�GXH�WR�WKH�XQHYHQ�WKLFNQHVV�DQG�RU�DLU�JDSV��VHH�DOVR��������EHWZHHQ�WKH
VSHFLPHQ�DQG�WKH�DSSDUDWXV�

127(�����7KH�GLIIHUHQFH�EHWZHHQ�WKH�SLSH�VXUIDFH�WHPSHUDWXUH�7R�DQG�WKH�WHPSHUDWXUH�7��RI�WKH�RXWVLGH�VXUIDFH�RI

WKH�VSHFLPHQ�LV�WKH�DSSURSULDWH�WHPSHUDWXUH�GLIIHUHQFH�ZKHQ�WKH�WKHUPDO�UHVLVWDQFH�RI�D�SURGXFW�LV�EHLQJ�PHDVXUHG�
:KHQ�WKH�WKHUPDO�FRQGXFWLYLW\�RI�WKH�PDWHULDO�LV�WR�EH�PHDVXUHG��WKH�DSSURSULDWH�WHPSHUDWXUH�GLIIHUHQFH�VKRXOG�EH
WKH�RQH�EHWZHHQ�WKH�LQVLGH�DQG�RXWVLGH�VXUIDFH�RI�WKH�VSHFLPHQ��,I�WKH�WHPSHUDWXUH�GLIIHUHQFH��7R���7���LV�XVHG

LQVWHDG��DGGLWLRQDO�HUURUV�RFFXU�GXH�WR�FRQWDFW�WKHUPDO�UHVLVWDQFHV�RU�WKURXJK�PRXQWLQJ�WHFKQLTXHV�RI�WKH�VSHFLPHQ
RQ�WKH�DSSDUDWXV��VHH�127(���RI�������
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����� (UURU�LQ�WKH�PHDVXUHPHQW�RI�WKH�VSHFLPHQ�GLPHQVLRQV

7KH�HUURU�RI�WKH�PHDVXULQJ�GHYLFHV�LQ�WKH�PHDVXUHPHQW�RI�WKH�RXWVLGH�GLDPHWHU�RI�WKH�VSHFLPHQ�VKDOO
QRW�H[FHHG��������VHH�����RI�(1�,62������������7KH�GHYLDWLRQV�IURP�WUXH�F\OLQGHUV�RI�WKH�VSHFLPHQ
VXUIDFHV�DUH�QRW�D�VRXUFH�RI�HUURU�RI�WKH�DSSDUDWXV��EXW�WKH\�VKDOO�EH�FDUHIXOO\�FRQVLGHUHG��HVSHFLDOO\
ZKHQ�WKH�WKHUPDO�FRQGXFWLYLW\�RI�WKH�VSHFLPHQ�LV�WR�EH�GHULYHG��7KHUPDO�H[SDQVLRQ�VKDOO�EH�FRQVLGHUHG
ZKHQ�WHVWLQJ�WDNHV�SODFH�DW�WHPSHUDWXUHV�VLJQLILFDQWO\�DZD\�IURP�URRP�WHPSHUDWXUH�

127(���)RU�VRPH�QRQ�ULJLG�FHOOXODU�SODVWLFV��H�J�SRO\HWK\OHQH�RU�V\QWKHWLF�UXEEHU��WKH�FKDQJH�LQ�RXWVLGH�GLDPHWHU
IRU�D�FKDQJH�RI����.�DW�WKH�KRW�VLGH�PD\�FRUUHVSRQG�WR�D�FKDQJH�RI�����RI�WKH�VSHFLPHQ�WKLFNQHVV�

)XUWKHU�LQIRUPDWLRQ�RQ�PHDVXULQJ�WHFKQLTXHV�IRU�VSHFLPHQ�GLPHQVLRQV�DQG�UHODWHG�DFFXUDF\�FDQ�EH
IRXQG�LQ�SU(1������������

����� (UURU�GXH�WR�DQ�DLU�JDS�EHWZHHQ�WKH�VSHFLPHQ�DQG�DSSDUDWXV

0RVW�SLSH�LQVXODWLRQ�SURGXFWV�DUH�OLNHO\�WR�KDYH�DQ�DLU�JDS�EHWZHHQ�WKH�SLSH�DQG�LQVXODWLRQ�SURGXFW
LWVHOI�WR�DOORZ�IRU�GLDPHWHU�WROHUDQFHV�RI�ERWK�WKH�SLSH�DQG�WKH�LQVXODWLRQ�SURGXFW��7KH�SUHVHQFH�RI�WKLV
DLU�JDS�GXULQJ�WKH�WHVWV�FRUUHVSRQGV�WR�DQ�DGGHG�WKHUPDO�UHVLVWDQFH�EHWZHHQ�WKH�VSHFLPHQ�DQG�WKH
DSSDUDWXV��7KLV�DGGHG�WKHUPDO�UHVLVWDQFH�LV�QRW�XQLIRUP�DORQJ�WKH�FLUFXPIHUHQFH�RI�WKH�SLSH�ZKHQ�WKH
DSSDUDWXV�LV�KRUL]RQWDO��WKH�VSHFLPHQ�DQG�SLSH�DUH�LQ�FRQWDFW�RQ�WKH�WRS�RI�WKH�SLSH��L�H��WKH�DGGHG
WKHUPDO�UHVLVWDQFH�LV�]HUR��ZKLOH�DW�WKH�ERWWRP�RI�WKH�SLSH�WKH�DGGHG�WKHUPDO�UHVLVWDQFH�FRUUHVSRQGV�WR
WKDW�RI�DQ�DLU�OD\HU�DV�WKLFN�DV�WKH�GLIIHUHQFH�EHWZHHQ�WKH�LQWHUQDO�GLDPHWHU�RI�WKH�LQVXODWLRQ�DQG�WKDW�RI
WKH�RXWVLGH�GLDPHWHU�RI�WKH�SLSH�

7KHUH�FDQ�EH�WZR�GLVWLQFWO\�GLIIHUHQW�REMHFWLYHV�LQ�D�PHDVXUHPHQW�ZLWK�WKH�SLSH�DSSDUDWXV��VHH������
DQG�������RI�(1�,62������������

� 7KH�WKHUPDO�UHVLVWDQFH�RI�WKH�SURGXFW�LV�WR�EH�PHDVXUHG��LQ�WKLV�FDVH�WKH�DLU�JDS�LV�DQ�LQWHJUDO
SDUW�RI�WKH�PHDVXUHG�SURSHUW\�DQG�VKRXOG�QRW�EH�HOLPLQDWHG�

� 7KH�WKHUPDO�FRQGXFWLYLW\�RI�WKH�PDWHULDO�LV�WR�EH�GHULYHG�IURP�WKH�PHDVXUHG�WKHUPDO
UHVLVWDQFH�DQG�VSHFLPHQ�GLPHQVLRQV���LQ�WKLV�FDVH�WKH�DLU�JDS�LV�D�VLJQLILFDQW�VRXUFH�RI�HUURU
�VHH�WKH�GLVFXVVLRQ�LQ�������RI�(1�,62������������

7R�DVVHVV�WKH�UHOHYDQFH�RI�WKLV�ODVW�HUURU��WKH�WKHUPDO�UHVLVWDQFH�RI�WKH�DLU�JDS�PD\�EH�FRPSXWHG�DV�WKH
UDWLR�EHWZHHQ�WKH�DYHUDJH�DLU�JDS�WKLFNQHVV�DQG�WKH�WKHUPDO�FRQGXFWLYLW\�RI�WKH�DLU��lDLU��9DOXHV
DFFXUDWH�WR�������EHWZHHQ�q� �����&�DQG�q� �����&�DUH�JLYHQ��LQ�:��PÂ.���E\�HTXDWLRQ���������ZKHUH
q� �7P����������

lDLU� �������������������������q����������������q �� ���

)RU�WHPSHUDWXUHV�H[FHHGLQJ�WKH�OLPLWV�LQGLFDWHG��DSSURSULDWH�WH[W�ERRNV�VKDOO�EH�FRQVXOWHG��$V�DQ
H[DPSOH��7DEOH���JLYHV�IRU�VRPH�VSHFLPHQ�WKHUPDO�UHVLVWDQFHV��UHODWHG�WR�WKH�DSSDUDWXV�VXUIDFH���WKH
WKHUPDO�UHVLVWDQFH�FRUUHVSRQGLQJ�WR�����RI�WKH�VSHFLPHQ�WKHUPDO�UHVLVWDQFH�DQG�WKH�FRUUHVSRQGLQJ
DYHUDJH�WKLFNQHVV�RI�DQ�DLU�JDS�DW�����&��WKHUPDO�FRQGXFWLYLW\�RI�WKH�DLU�RI��������:��PÂ.�����7KH
HIIHFW�RI�RWKHU�DYHUDJH�WKLFNQHVVHV�RI�WKH�DLU�JDS�LV�SURSRUWLRQDO�WR�WKDW�RI�7DEOH���

������������������������������������������������
��� (TXDWLRQ�����KDV�EHHQ�REWDLQHG�E\�UHJUHVVLRQ�RI�WKH�GDWD�FRQWDLQHG�LQ�(QF\FORSDHGLD�RI�*DVHV��(OVHYLHU�$LU�/LTXLGH�

(OVHYLHU�6FLHQWLILF�3XEOLVKLQJ�&RPSDQ\��$PVWHUGDP�������
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7DEOH�����$YHUDJH�WKLFNQHVV�RI�DQ�DLU�JDS�DW�����&�FRUUHVSRQGLQJ�WR�����RI�WKH�WKHUPDO
UHVLVWDQFH�RI�WKH�VSHFLPHQ

6SHFLPHQ

WKHUPDO�UHVLVWDQFH

P�Â.�:

$LU�JDS

WKHUPDO�UHVLVWDQFH

P�Â.�:

(TXLYDOHQW�DYHUDJH

DLU�JDS�WKLFNQHVV
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127(�����7DEOH���VKRZV�WKDW�HYHQ�WKLQ�DLU�JDSV�FDQ�UHSUHVHQW�D�VLJQLILFDQW�IUDFWLRQ�RI�WKH�VSHFLPHQ�WKHUPDO
UHVLVWDQFH��,I�QHFHVVDU\��WKH�DLU�JDS�FDQ�EH�HOLPLQDWHG�E\�ILOOLQJ�ZLWK�D�VXLWDEOH�PDWHULDO��RU�WKH�VSHFLPHQ�PD\�EH
FXW�D[LDOO\�DQG�SUHVVHG�DJDLQVW�WKH�WHVW�SLSH�

127(�����7KH�WKHUPDO�UHVLVWDQFH�WKURXJK�WKH�DLU�JDS�GXH�WR�KHDW�WUDQVIHU�E\�UDGLDWLRQ�LV������P�Â.�:�IRU�WKH
WHPSHUDWXUH�RI�����&��DSSOLFDEOH�WR�7DEOH����7KLV�WKHUPDO�UHVLVWDQFH�LV�DOZD\V�JUHDWHU�WKDQ���WLPHV�WKH�WKHUPDO
UHVLVWDQFH�GXH�WR�WKH�FRQGXFWLRQ�WKURXJK�WKH�DLU�JDS�DQG�KHQFH�WKH�HIIHFW�RI�UDGLDWLRQ�KHDW�WUDQVIHU�FDQ�EH�QHJOHFWHG
LQ�WKHVH�WHVWLQJ�FRQGLWLRQV��)RU�ODUJHU�DLU�JDS�WKLFNQHVVHV�RU�KLJK�WHVW�WHPSHUDWXUHV��UDGLDWLRQ�KHDW�WUDQVIHU�PD\
EHFRPH�UHOHYDQW�

��� (TXLSPHQW�SHUIRUPDQFH�FKHFN

7KH�HTXLSPHQW�SHUIRUPDQFH�FKHFN�VKDOO�LQFOXGH�WKH�IROORZLQJ�

�� $SSDUDWXV�GLPHQVLRQV��SLSH�GLDPHWHU��WKH�OHQJWK�RI�WKH�WHVW�VHFWLRQ�DQG�WKH�JDS�ZLGWK�LQ
JXDUGHG�HQG�DSSDUDWXV�VKDOO�EH�PHDVXUHG�ZLWK�DQ�DFFXUDF\�RI��������LQ�DJUHHPHQW�ZLWK
VLPLODU�UHTXLUHPHQWV�IRU�VSHFLPHQ�GLPHQVLRQV�TXRWHG�LQ�����RI�(1�,62������������7KH
VXUIDFH�RI�WKH�WHVW�SLSH�LQ�FRQWDFW�ZLWK�WKH�VSHFLPHQ�VKRXOG�QRW�GHYLDWH�IURP�WKDW�RI�DQ�LGHDO
F\OLQGHU�E\�PRUH�WKDQ�������RI�WKH�DYHUDJH�WHVW�SLSH�GLDPHWHU�

� 7HPSHUDWXUH�PHDVXUHPHQWV��HOHFWULFDO�FRQQHFWLRQV�DQG�DXWRPDWLF�FRQWUROOHUV��FKHFN�WKH
HOHFWULFDO�FRQQHFWLRQV�ZLWK�WKH�IROORZLQJ�SURFHGXUH��GHULYHG�IURP�������RI�,62�����������
VHH�>�@�LQ�WKH�%LEOLRJUDSK\��RU�RQH�SURYLGLQJ�HTXLYDOHQW�UHVXOWV��$�WKLQ�ORZ�UHVLVWDQFH
VSHFLPHQ�VKRXOG�EH�PRXQWHG�LQ�WKH�DSSDUDWXV�DQG�WKH�ZKROH�DVVHPEO\�DOORZHG�WR�UHDFK
WKHUPDO�HTXLOLEULXP�ZLWK�WKH�ODERUDWRU\�DLU��'XULQJ�WKLV�WHVW��YHU\�DFFXUDWH�ODERUDWRU\
FRQGLWLRQLQJ�LV�UHTXLUHG��$OO�WHPSHUDWXUH�VHQVLQJ�HOHPHQWV�VKRXOG�LQGLFDWH�WHPSHUDWXUHV
ZKLFK�GLIIHU�IURP�HDFK�RWKHU�E\�OHVV�WKDQ�����RI�WKH�ORZHVW�H[SHFWHG�WHPSHUDWXUH�GLIIHUHQFH
WKURXJK�WKH�VSHFLPHQ�DQG�FORVH�WR�WKH�WHPSHUDWXUH�RI�WKH�DLU�RI�WKH�ODERUDWRU\��7KH�VDPH
OLPLW�DSSOLHV�IRU�QRLVH�RI�HDFK�VHQVRU�

7KH�HOHFWULFDO�LQVXODWLRQ�RI�DOO�HOHFWULFDO�FLUFXLWV�VKDOO�DOVR�EH�FKHFNHG��7R�GR�WKLV�FRPSXWH
WKH�PD[LPXP�H[SHFWHG�YROWDJH�RQ�WKH�KHDWHUV�RI�WKH�WHVW�SLSH��DSSO\�D�YROWDJH�FORVH�WR�WKH
RQH�MXVW�FRPSXWHG�EHWZHHQ�WKH�PHWDOOLF�SDUW�RI�WKH�WHVW�SLSH�DQG�RQH�OHDG�RI�WKH�KHDWHU�RI�WKH
WHVW�SLSH�JXDUG�RU�FHQWUH��QR�FXUUHQW�VKRXOG�IORZ���LI�JURXQGLQJ��JXDUGLQJ�DQG�HOHFWULFDO
LQVXODWLRQ�RI�WKH�WHPSHUDWXUH�VHQVRUV�DUH�FRUUHFW��QR�FKDQJH�ZLOO�EH�REVHUYHG�LQ�WKHLU
UHDGLQJV��5HSHDW�WKH�SURFHGXUH�DOVR�DW�WKH�H[WUHPHV�RI�WKH�RSHUDWLQJ�WHPSHUDWXUHV�RI�WKH
HTXLSPHQW��DW�KLJK�WHPSHUDWXUHV��HOHFWULFDO�LQVXODWLRQ�FDQ�H[KLELW�VLJQLILFDQW�GHWHULRUDWLRQ��
&KHFN�WKH�QRLVH�RI�HDFK�DXWRPDWLF�FRQWURO�V\VWHP�DJDLQVW�WKH�FRQWUROOHU�VSHFLILFDWLRQ�
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� 7HPSHUDWXUH�PHDVXUHPHQWV��FKHFN�WKH�WHPSHUDWXUH�VHQVRUV�ZLWK�WKH�IROORZLQJ�SURFHGXUH
�GHULYHG�IURP�������RI�,62������������VHH�>�@�LQ�WKH�%LEOLRJUDSK\��RU�RQH�SURYLGLQJ
HTXLYDOHQW�UHVXOWV��,I�WKH�HTXLSPHQW�LV�HTXLSSHG�ZLWK�D�WHPSHUDWXUH�FRQWUROOHG�MDFNHW��PRXQW
D�VSHFLPHQ�DQG�UHJXODWH�WKH�MDFNHW�WHPSHUDWXUH�DW�VRPH�UHOHYDQW�YDOXHV�ZLWKLQ�LWV�UDQJH�

'R�QRW�VXSSO\�DQ\�HOHFWULFDO�SRZHU�WR�WKH�KHDWHUV�RI�WKH�WHVW�SLSH�FHQWUH�RU�JXDUG��7KH�WHVW
SLSH�FHQWUH�WHPSHUDWXUHV�VKDOO�PDWFK�WKH�MDFNHW�WHPSHUDWXUH�ZLWKLQ�WKH�QRLVH�RI�WKH
PHDVXULQJ�V\VWHP��7KH�WHVW�SLSH�JXDUG�WHPSHUDWXUH�VKDOO�EH�EDODQFHG�WR�WKH�WHPSHUDWXUH�RI
WHVW�SLSH�FHQWUH�ZLWKLQ�WKH�QRLVH�RI�WKH�LPEDODQFH�GHWHFWLRQ�LQVWUXPHQWDWLRQ��:URQJ�UHVXOWV
FDQ�EH�GXH�WR�SRRU�GHVLJQ�RI�WKH�MDFNHW��LQ�SDUWLFXODU�DW�WKH�HQGV�RI�WKH�WHVW�SLSH��RU�WR�ZURQJ
ZLULQJ�DQG�FRQQHFWLRQV�RI�WHPSHUDWXUH�VHQVRUV�

� ,PEDODQFH�HUURUV��HTXDWLRQ������DSSOLHG�WR�PHDVXUHPHQWV�ZLWK�VHYHUDO�GLIIHUHQW�LPEDODQFH
WHPSHUDWXUH�GLIIHUHQFHV�D7J�RQ�VSHFLPHQV�RI�DW�OHDVW�WZR�WKHUPDO�FRQGXFWLYLWLHV��FORVH�WR�WKH
PLQLPXP�DQG�PD[LPXP�H[SHFWHG�WKHUPDO�FRQGXFWLYLWLHV�IRU�WKH�HTXLSPHQW���DOORZV�WKH
GHWHUPLQDWLRQ�RI�F�DQG�FR�E\�D�OHDVW�VTXDUHV�DQDO\VLV��'XULQJ�WKHVH�H[SHULPHQWV��DOO�WHVWLQJ
FRQGLWLRQV�VKDOO�EH�NHSW�XQFKDQJHG��H[FHSW�WKH�WHPSHUDWXUH�RI�WKH�WHVW�SLSH�JXDUG��ZKLFK�LV
PRGLILHG�WR�REWDLQ�WKH�GHVLUHG�WHPSHUDWXUH�GLIIHUHQFHV�D7J��7KH�YDOXHV�RI�FJ�DUH�WKH
GLIIHUHQFHV�EHWZHHQ�WKH�YDOXHV�RI�F�DW�D�JLYHQ�LPEDODQFH�D7J�DQG�WKDW�RI�F�LQ�EDODQFH
FRQGLWLRQV�

127(��7KLV�SURFHGXUH�LV�HTXLYDOHQW�WR�WKDW�GHVFULEHG�LQ�������RI�,62������������VHH�>�@�LQ�WKH
%LEOLRJUDSK\�

� (QG�KHDW�ORVVHV��WKLV�VRXUFH�RI�HUURU�VKDOO�EH�DVVHVVHG�WKHRUHWLFDOO\��VHH�������DQG�%���
EHFDXVH�WKHUH�LV�QR�SURYHQ�VWDQGDUG�H[SHULPHQWDO�SURFHGXUH�WR�DVVHVV�LW��6RPH�LQGLFDWLRQV�RQ
HQG�KHDW�ORVVHV�PD\�EH�GHULYHG�LI�UHIHUHQFH�PDWHULDOV�RU�KRPRJHQHRXV�PDWHULDOV�DOUHDG\
WHVWHG�LQ�D�JXDUGHG�KRW�SODWH�DUH�DYDLODEOH�WR�SUHSDUH�WHVW�VSHFLPHQV�RI�LQFUHDVLQJ�WKLFNQHVV�

�� (PLVVLYLW\�RI�DSSDUDWXV�VXUIDFHV��IRU�PHDVXUHPHQWV�DW�KLJK�WHPSHUDWXUHV�RU�RQ�ORZ�GHQVLW\
PDWHULDOV��ZKHUH�WKH�WKLFNQHVV�HIIHFW�FDQ�EH�UHOHYDQW��WKH�HPLVVLYLW\�RI�DSSDUDWXV�VXUIDFHV�LQ
FRQWDFW�ZLWK�WKH�VSHFLPHQ�FDQ�EH�GHWHUPLQHG�ZLWK�SURFHGXUHV�HTXLYDOHQW�WR�WKRVH�GHVFULEHG
LQ�$QQH[�$�RI�3DUW���RI�WKLV�VWDQGDUG��E\�XVLQJ�PHWDO�SLSHV�KDYLQJ�GLDPHWHUV�D�IHZ
PLOOLPHWUHV�JUHDWHU�WKDQ�WKH�H[WHUQDO�GLDPHWHU�RI�WKH�WHVW�SLSH�DQG�E\�UHSODFLQJ�HTXDWLRQV�$��
DQG�$���RI�3DUW���RI�WKLV�VWDQGDUG��DSSOLFDEOH�WR�SODQH�VXUIDFH��ZLWK�WKH�IROORZLQJ�RQHV�
DSSURSULDWH�IRU�FRD[LDO�F\OLQGHUV�

7KH�WRWDO�GHQVLW\�RI�KHDW�IORZ�UDWH��TW��PD\�EH�ZULWWHQ�DV�

( ) 7
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ZKHUH�

lDLU LV�WKH�WKHUPDO�FRQGXFWLYLW\�RI�WKH�DLU��VHH�HTXDWLRQ�����
GR� LV�WKH�H[WHUQDO�GLDPHWHU�RI�WKH�WHVW�SLSH��LQ�P�
G� LV�WKH�LQWHUQDO�GLDPHWHU�RI�WKH�PHWDO�SLSH�FRD[LDO�ZLWK�WKH�WHVW�SLSH��LQ�P�
D7 LV�WKH�WHPSHUDWXUH�GLIIHUHQFH�EHWZHHQ�WKH�WZR�VXUIDFHV��LQ�.�
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ZKHUH�

7P LV�WKH�PHDQ�WHPSHUDWXUH�RI�WKH�WZR�VXUIDFHV��LQ�.�
sQ LV�WKH�6WHIDQ�%ROW]PDQQ�FRQVWDQW���������������:��P�Â.�����
eR��e� DUH�WKH�HPLVVLYLWLHV�RI�WKH�VXUIDFHV�RI�WKH�SLSHV�

)RU�PDWHULDOV�QRW�VXEMHFW�WR�WKLFNQHVV�HIIHFW��WKH�DSSDUDWXV�HPLVVLYLW\�QHHG�QRW�EH�PHDVXUHG
FORVH�WR�URRP�WHPSHUDWXUH��SURYLGHG�WKH�DSSDUDWXV�VXUIDFHV�DUH�SDLQWHG�ZLWK�QRQ�PHWDOOLF
SDLQW��EHFDXVH�WKH�OLPLW�RI�����VWDWHG�LQ������RI�(1�,62�����������LV�VR�PHW��

� /LQHDULW\�WHVW��GHULYHG�IURP�������RI�,62������������VHH�>�@�LQ�WKH�%LEOLRJUDSK\���LI�D
VXLWDEOH�WKHUPDOO\�VWDEOH�PDWHULDO�LV�DYDLODEOH��KDYLQJ�D�WKHUPDO�FRQGXFWLYLW\�ZKLFK�LV�D
OLQHDU�IXQFWLRQ�RI�WKH�PHDQ�WHVW�WHPSHUDWXUH��PRXQW�D�VSHFLPHQ�RI�VXFK�D�PDWHULDO�DQG
PHDVXUH�WKH�WKHUPDO�FRQGXFWLYLW\�DW�D�JLYHQ�PHDQ�WHVW�WHPSHUDWXUH�ZLWK�ZLGHO\�GLIIHUHQW
WHPSHUDWXUH�GLIIHUHQFHV��7KH�VPDOOHVW�WHPSHUDWXUH�GLIIHUHQFH�VKDOO�EH�VXFK�DV�WR�FRUUHVSRQG
WR�WKH�PLQLPXP�GHQVLW\�RI�KHDW�IORZ�UDWH�H[SHFWHG�GXULQJ�DOO�SRVVLEOH�WHVWLQJ�FRQGLWLRQV�
7KH�UHVXOWV�VKDOO�EH�LQGHSHQGHQW�RI�WKH�WHPSHUDWXUH�GLIIHUHQFH��5HSHDW�WKH�SURFHGXUH�DW�VRPH
RWKHU�UHOHYDQW�PHDQ�WHVW�WHPSHUDWXUHV��0HDQ�WHVW�WHPSHUDWXUHV�VKDOO�VSDQ�WKH�ZKROH
WHPSHUDWXUH�UDQJH�RI�WKH�HTXLSPHQW��,I�WKH�OLQHDULW\�WHVW�UHVXOWV�GHYLDWH�HYHQ�E\�D�VPDOO
IUDFWLRQ�RI�D�SHUFHQWDJH�SRLQW�IURP�WKH�H[SHFWHG�GHQVLW\�RI�KHDW�IORZ�UDWH�LQ�WKH�UDQJH�RI
GHQVLWLHV�RI�KHDW�IORZ�UDWH�H[SHFWHG�GXULQJ�WKH�PHDVXUHPHQWV��D�EDG�SODFHPHQW�RI�LPEDODQFH
VHQVRUV�LV�WKH�PRVW�SUREDEOH�UHDVRQ��7KH�LPEDODQFH�HUURU�GHWHFWHG�E\�WKH�OLQHDULW\�WHVW
GHSHQGV�RQ�WKH�SDUWLFXODU�WHVWLQJ�FRQGLWLRQV�HPSOR\HG�DQG�FDQQRW�EH�HVWLPDWHG�IRU�RWKHU
WHVWLQJ�FRQGLWLRQV��,I�WKH�GHYLDWLRQV�RI�WKH�UHVXOWV�RI�WKH�OLQHDULW\�WHVW�H[FHHG�WKRVH�DFFHSWDEOH
IRU�LPEDODQFH�HUURUV��WKH�HTXLSPHQW�VKDOO�QRW�EH�DSSURYHG�

7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�FKHFNV�VKDOO�EH�LQFRUSRUDWHG�LQ�WKH�HTXLSPHQW�PDQXDO��7KH\�VKDOO
FRPSO\�ZLWK�WKH�UHTXLUHPHQWV�VWDWHG�LQ�(1�,62�����������DQG�VKRXOG�FRQILUP�WKH�FDOFXODWLRQV
GHVFULEHG�LQ�����RI�WKLV�VWDQGDUG�ZLWKLQ�WKH�DFFXUDF\�RI�WKH�DVVXPSWLRQV�IRU�VXFK�FDOFXODWLRQV�

� &DOLEUDWLRQ�DQG�PDLQWHQDQFH�ILOHV

&DOLEUDWLRQ�DQG�PDLQWHQDQFH�ILOHV�VKDOO�EH�NHSW�FRQWDLQLQJ�UHFRUGV�RI�PDLQWHQDQFH��UHSDLU�RU
PRGLILFDWLRQ�WR�WKH�HTXLSPHQW�DQG�DOO�SHULRGLF�FDOLEUDWLRQ�GDWD��DV�LQGLFDWHG�LQ�WKLV�FODXVH�DQG�RI
FDOLEUDWLRQV�LQGLFDWHG�LQ�����RI�3DUW���RI�WKLV�VWDQGDUG�

127(���7HPSHUDWXUH�VHQVRUV�LQFOXGH�WKHUPRFRXSOHV��WKHUPRSLOHV�DQG�UHVLVWDQFH�WKHUPRPHWHUV�

7KHVH�FDOLEUDWLRQ�DQG�PDLQWHQDQFH�ILOHV�VKDOO�FRQWDLQ�UHFRUGV�RI�WKH�FDOLEUDWLRQV�DQG�SHULRGLF
YHULILFDWLRQV�RI�WKH�HQG�FDSV��VHH�����RI�(1�,62�����������

7KH�DQFLOODU\�HTXLSPHQW�UHTXLULQJ�SHULRGLF�FDOLEUDWLRQ�FKHFNV�LQFOXGH��GLJLWDO�YROWPHWHUV��SRZHU
VXSSOLHV��YROWDJH�DQG�FXUUHQW�WUDQVGXFHUV��VWDQGDUG�UHVLVWDQFHV��WKLFNQHVV�WUDQVGXFHUV��HWF��

$SSURSULDWH�SHULRGLF�PDLQWHQDQFH�PD\�EH�UHTXLUHG�IRU�VRPH�DQFLOODU\�GHYLFHV��:KHQ�DSSOLFDEOH��WKH
QDWXUH�RI�DQ\�VXFK�PDLQWHQDQFH�VKDOO�EH�GHVFULEHG��WRJHWKHU�ZLWK�LWV�VFKHGXOH�DQG�WKH�DQQRWDWLRQ�WR�EH
PDGH�RQ�WKH�FDOLEUDWLRQ�DQG�PDLQWHQDQFH�ILOHV�
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$V�WKH�SLSH�WHVW�PHWKRG�LV�DQ�DEVROXWH�PHWKRG��LWV�UHVXOWV�VKDOO�QHYHU�EH�FRUUHFWHG�XVLQJ�WKH�UHVXOWV�RI
PHDVXUHPHQWV�RQ�UHIHUHQFH�PDWHULDOV��5DWKHU��WKH�HTXLSPHQW�GHVLJQ�DQG�DOO�WKH�DVVRFLDWHG
LQVWUXPHQWDWLRQ�VKDOO�EH�FKHFNHG�XQWLO�WKH�FDXVH�RI�GLVDJUHHPHQW�KDV�EHHQ�LGHQWLILHG�DQG�UHFWLILHG�
1HYHUWKHOHVV�LW�LV�UHFRPPHQGHG�WKDW�D�YHULILFDWLRQ�ZLWK�RQH�RU�PRUH�UHIHUHQFH�PDWHULDOV�EH�SHUIRUPHG
QRW�RQO\�DIWHU�WKH�LQLWLDO�SHUIRUPDQFH�FKHFN�EXW�DOVR�DW�UHJXODU�LQWHUYDOV�H�J��RQFH�D�\HDU�

� 0HDVXUHPHQW�SURFHGXUH�GRFXPHQW

$�PHDVXUHPHQW�SURFHGXUH�GRFXPHQW�VKDOO�EH�FRPSLOHG�LQ�DFFRUGDQFH�ZLWK�����RI�3DUW���RI�WKLV
VWDQGDUG��6SHFLILF�LQIRUPDWLRQ�RQ�VSHFLPHQ�KDQGOLQJ�DQG�FRQGLWLRQLQJ��PHDVXUHPHQW�SURFHGXUHV�DQG
GDWD�UHSRUWLQJ�DUH�GHVFULEHG�LQ�FODXVHV���WR����RI�(1�,62�����������

7KH�PHDVXUHPHQW�SURFHGXUH�GRFXPHQW�VKDOO�LQFOXGH��IRU�D�JLYHQ�SLSH�WHVW�DSSDUDWXV��WKH�FULWHULD�IRU�WKH
DVVHVVPHQW�RI�WKH�DWWDLQPHQW�RI�VWHDG\�VWDWH�FRQGLWLRQV�DQG�IRU�WKH�GHILQLWLRQ�RI�WKH�PHDVXUHPHQW
LQWHUYDO�

0HDVXUHPHQW�SURFHGXUHV�GHVFULEHG�LQ�D�PDWHULDO�VSHFLILFDWLRQ�IRU�D�VSHFLILF�PDWHULDO�VKDOO�RYHUULGH�WKH
JHQHUDO�UHTXLUHPHQWV�LQGLFDWHG�LQ�(1�,62�����������

� $VVHVVPHQW

7KH�DVVHVVPHQW�VKDOO�EH�LPSOHPHQWHG�LQ�DFFRUGDQFH�ZLWK�FODXVH���RI�3DUW���RI�WKLV�VWDQGDUG�

3DUWLFXODU�FDUH�VKDOO�EH�WDNHQ�GXULQJ�WKH�DVVHVVPHQW�LQ�WKH�YHULILFDWLRQ�RI�WKH�GHVLJQ��HUURU�DQDO\VLV�DQG
SHUIRUPDQFH�FKHFN�GDWD�FRQWDLQHG�LQ�WKH�HTXLSPHQW�PDQXDO�

127(���7KLV�LV�HVVHQWLDO�WR�HQVXUH�WKDW�WKH�SUHVFULEHG�DFFXUDFLHV�DUH�PHW��LQ�DOO�WHVWLQJ�FRQGLWLRQV�IRU�ZKLFK�WKH
DSSURYDO�LV�VRXJKW��6XSSOHPHQWDU\��FDOFXODWLRQV�RU�H[SHULPHQWDO�SHUIRUPDQFH�FKHFNV�PD\�EH�UHTXLUHG�EHIRUH��WKH
RQ�VLWH�DVVHVVPHQW�

,I�WKH�GHVLJQ�LV�QRW�DGHTXDWH�WR�UHDFK�WKH�VSHFLILHG�DFFXUDF\�OHYHO�LQ�WKH�LQWHQGHG�WHVW�FRQGLWLRQV��WKH
ODERUDWRU\�VKDOO�HLWKHU�UHYLVH�WKH�HTXLSPHQW�GHVLJQ�DQG�FRQVWUXFWLRQ�RU�UHGXFH�WKH�UDQJH�RI�WHVWLQJ
FRQGLWLRQV��,I�LW�LV�LPSRVVLEOH�WR�ILQG�D�VXLWDEOH�UDQJH�RI�WHVWLQJ�FRQGLWLRQV�LQ�ZKLFK�WKH�HTXLSPHQW
UHDFKHV�WKH�QHHGHG�OHYHO�RI�DFFXUDF\��WKHQ��FOHDUO\��WKH�HTXLSPHQW�IDLOV�WR�PHHW�WKH�UHTXLUHPHQWV�IRU
DSSURYDO�

,W�ZRXOG�EH�DGYLVDEOH�WR�DVN�IRU�RQH�RU�PRUH�RI�WKH�SHUIRUPDQFH�FKHFNV�LQGLFDWHG�LQ�����WR�EH�UHSHDWHG�

7KH�DSSURYDO�VKDOO�QRW�EH�JUDQWHG�ZLWKRXW�SURILFLHQF\�WHVWV�
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$QQH[�$��QRUPDWLYH�

/LPLWV�IRU�HTXLSPHQW�SHUIRUPDQFH�DQG�WHVW�FRQGLWLRQV���3LSH�WHVW
PHWKRGV

$�� $FFXUDF\�DQG�UHSHDWDELOLW\��VWDELOLW\��XQLIRUPLW\

&ODXVH�LQ 'HVFULSWLRQ 9DOXH
(1�,62����������

��� UHTXLUHG�DFFXUDF\�RI�PHDVXULQJ�V\VWHP�WR�PHDVXUH� �������
WKH�DYHUDJH�SRZHU�RI�WKH�WHVW�VHFWLRQ

���� PD[LPXP�WHPSHUDWXUH�IOXFWXDWLRQ�RI�WKH�DPELHQW�DLU ����.
DOORZHG�IRU�D�WHPSHUDWXUH�GLIIHUHQFH�EHWZHHQ�WKH�WHVW
SLSH�DQG�WKH�DPELHQW�DLU�RI�QR�PRUH�WKDQ�����.

���� PD[LPXP�WHPSHUDWXUH�IOXFWXDWLRQ�RI�WKH�DPELHQW�DLU ����.
DOORZHG�IRU�D�WHPSHUDWXUH�GLIIHUHQFH�EHWZHHQ�WKH�WHVW
SLSH�DQG�WKH�DPELHQW�DLU�RI�PRUH�WKDQ�����.

��� UHTXLUHG�DFFXUDF\�LQ�WKH�PHDVXUHPHQW�RI�WKH�RXWVLGH �������
GLPHQVLRQV�RI�WKH�VSHFLPHQ

��� PD[LPXP�IOXFWXDWLRQV�DOORZHG�IRU�DPELHQW�WHPSHUDWXUH ����.
��� UHTXLUHG�VWDELOLW\�RI�DPELHQW�WHPSHUDWXUH�UHODWHG�WR�WKH �����

WHPSHUDWXUH�GLIIHUHQFH�EHWZHHQ�WKH�WHVW�SLSH�DQG�WKH
DPELHQW

��� PD[LPXP�HUURU�LQ�WKH�PHDVXUHPHQW�RI�WKH�KHDW�IORZ�UDWH� ���
FDXVHG�E\�WKH�WHPSHUDWXUH�GLIIHUHQFH�DFURVV�WKH�JDS

��� PD[LPXP�DOORZHG�LPEDODQFH�UHODWHG�WR�WKH�WHPSHUDWXUH �����
GURS�WKURXJK�WKH�VSHFLPHQ

������� PD[LPXP�VSHFLPHQ�D[LDO�KHDW�IORZ�UDWH�DOORZHG�DV ���
SHUFHQWDJH�RI�WKH�DYHUDJH�KHDW�LQSXW�WR�WKH
WHVW�VHFWLRQ

����� PLQLPXP�GXUDWLRQ�RI�WKH�SHULRG�RI�REVHUYDWLRQ�LQ�ZKLFK ����K
WKH�UHTXLUHG�GDWD�DUH�GHWHUPLQHG��DIWHU�VWHDG\�VWDWH
FRQGLWLRQV�KDYH�EHHQ�DWWDLQHG

����� PD[LPXP�DOORZHG�GLIIHUHQFH�RI�DYHUDJH�SRZHU�DQG ���
DYHUDJH�WHPSHUDWXUH�GLIIHUHQFH�PHDVXUHG�LQ�WKH�IRXUWK�SHULRG
RI�REVHUYDWLRQ�IURP�WKH�DYHUDJH�YDOXHV�PHDVXUHG
LQ�WKH�RWKHU�WKUHH�SHULRGV�RI�REVHUYDWLRQ

������ PD[LPXP�DOORZHG�GLIIHUHQFH�RI�DYHUDJH�SRZHU�DQG ���
DYHUDJH�WHPSHUDWXUH�GLIIHUHQFH�PHDVXUHG�LQ�WKH�IRXUWK�SHULRG
RI�REVHUYDWLRQ�IURP�WKH�DYHUDJH�YDOXHV�PHDVXUHG
LQ�WKH�RWKHU�WKUHH�SHULRGV�RI�REVHUYDWLRQ

�������� PLQLPXP�GLVWDQFH�IURP�WKH�PLGGOH�RI�WKH�DSSDUDWXV �����PP
WR�WKH�WKHUPRFRXSOHV�LQVWDOOHG�DFFRUGLQJ�WR�WKH
PHWKRG�RI�YDQ�5LQVXP
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$�� (TXLSPHQW�GHVLJQ�UHTXLUHPHQWV

&ODXVH�LQ 'HVFULSWLRQ 9DOXH
(1�,62����������

��� PD[LPXP�ZLGWK�RI�WKH�JDS�EHWZHHQ�WKH�JXDUGV�DQG�WHVW ��PP
VHFWLRQ�RI�WKH�DSSDUDWXV

��� PD[LPXP�GLVWDQFH�EHWZHHQ�WKH�JDS�DQG�WKH�MXQFWLRQ ���PP
RI�EDODQFLQJ�WKHUPRFRXSOHV�LQVWDOOHG�RQ�WKH�WHVW�SLSH

����� PLQLPXP�QXPEHU�RI�WKHUPRFRXSOHV�RQ�WKH�VXUIDFH� �
RI�WKH�FDOLEUDWRU�SLSH

����� PD[LPXP�WKHUPRFRXSOH�GLDPHWHU�ZKHQ�PRXQWHG�LQ�WKH �����PP
VXUIDFH�RI�WKH�FDOLEUDWRU�SLSH�WR�PHDVXUH�LWV�WHPSHUDWXUH

��� UHFRPPHQGHG�PLQLPXP�QXPEHU�RI�WKHUPRFRXSOHV�LQ�WKH �
SLSH�PHWHULQJ�VHFWLRQ�WR�PHDVXUH�LWV�VXUIDFH�WHPSHUDWXUH

��� GLVWDQFH�EHWZHHQ�WKH�WKHUPRFRXSOHV�LQ�WKH�SLSH�PHWHULQJ ����PP
VHFWLRQ�WR�PHDVXUH�LWV�VXUIDFH�WHPSHUDWXUH

��� PD[LPXP�WKHUPRFRXSOH�GLDPHWHU�ZKHQ�PHDVXULQJ �����PP
PHWDOOLF�VXUIDFHV

��� PD[LPXP�WKHUPRFRXSOH�GLDPHWHU�ZKHQ�PHDVXULQJ ����PP
QRQ�PHWDOOLF�VXUIDFHV

���� PLQLPXP�KHPLVSKHULFDO�HPLVVLYLW\�RI�WKH�VXUIDFHV�VHHQ ����
IURP�WKH�DSSDUDWXV

���� PLQLPXP�KHPLVSKHULFDO�HPLVVLYLW\�RI�WKH�LQWHUQDO�VXUIDFHV ����
RI�WKH�MDFNHW�RU�DGGHG�LQVXODWLRQ

������� PLQLPXP�OHQJWK�RI�DGMDFHQW�ZLUH�RI�WKHUPRFRXSOHV�WKDW ����PP
VKDOO�EH�KHOG�LQ�FRQWDFW�ZLWK�QRQ�PHWDOOLF�VXUIDFHV

������� UHFRPPHQGHG�VL]H�IRU�VKHHWV�RI�PHWDO�IRLO�WR�XVH�WR�IDVWHQ ���PP�[����PP
WKH�WKHUPRFRXSOHV�ZKHQ�WKH�VSHFLPHQ�VXUIDFH�LV
QRQ�XQLIRUP�LQ�WHPSHUDWXUH

������� PLQLPXP�OHQJWK�RI�DGMDFHQW�ZLUH�RI�WKHUPRFRXSOHV�WKDW ���PP
VKDOO�EH�KHOG�LQ�FRQWDFW�ZLWK�PHWDOOLF�VXUIDFHV

��� UHFRPPHQGHG�GLVWDQFH�IRU�WKHUPRFRXSOHV�IURP�HDFK�VLGH ���PP
RI�WKH�JDS

��� UHFRPPHQGHG�UDQJH�RI�WKH�WHPSHUDWXUH�GXULQJ�PRVW�RI IURP�����&
GLPHQVLRQ�PHDVXUHPHQWV WR�����&

$�� $FFHSWDEOH�VSHFLPHQ�FKDUDFWHULVWLFV

&ODXVH�LQ 'HVFULSWLRQ 9DOXH
(1�,62����������

��� PD[LPXP�GHSDUWXUH�RI�WKH�RXWVLGH�VSHFLPHQ�GLPHQVLRQ ���
WKURXJKRXW�LWV�OHQJWK�IURP�WKH�DYHUDJH�RI�WKH
WHVW�VHFWLRQ�PHDVXUHPHQWV
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$�� $FFHSWDEOH�WHVWLQJ�FRQGLWLRQV

&ODXVH�LQ 'HVFULSWLRQ 9DOXH
(1�,62����������

��� UHFRPPHQGHG�UDQJH�RI�WHPSHUDWXUHV�WR�GU\�VSHFLPHQV� �����&�WR������&
XQOHVV�WKH�VSHFLPHQ�ZRXOG�EH�DGYHUVHO\�DIIHFWHG

������������� PLQLPXP�UHTXLUHG�OHQJWK�RI�WKH�PHDVXUHPHQW�SHULRG ����K
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$QQH[�%��LQIRUPDWLYH�

$[LDO�KHDW�IORZ�UDWH�DQG�WHPSHUDWXUH�XQLIRUPLW\

%�� $[LDO�KHDW�IORZ�UDWH�DQG�PD[LPXP�VSHFLPHQ�WKLFNQHVV

7KH�HUURU�(H� �FH�F�GXH�WR�WKH�D[LDO�KHDW�IORZ�UDWH�FH�LQ�WKH�JXDUGHG�HQG�DSSDUDWXV�PD\�EH�FRPSXWHG
E\�WKH�IROORZLQJ�HTXDWLRQ�
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ZKHUH�

E LV�WKH�OHQJWK�RI��HDFK�JXDUG�DW�WKH�HQG�RI�WKH�WHVW�SLSH�
O LV�RQH�KDOI�RI�WKH�WHVW�VHFWLRQ�OHQJWK�/�
H LV�WKH�HQG�WHPSHUDWXUH�UDWLR�GHILQHG�LQ���������
GHT LV�DQ�HTXLYDOHQW�VSHFLPHQ�WKLFNQHVV�GHILQHG�DV���GHT� �����G��OQ�G��GR�

DQG�

GR LV�WKH�RXWHU�GLDPHWHU�RI�WKH�WHVW�SLSH�
G�� ���VSHFLPHQ�WKLFNQHVV����GR LV�WKH�RXWHU�GLDPHWHU�RI�WKH�VSHFLPHQ�

127(���7KH�DERYH�HTXDWLRQ�LV�WKH�WZR�GLPHQVLRQDO�HTXLYDOHQW�RI�WKH�RQH�TXRWHG�LQ�������RI�,62������������VHH
>�@�LQ�WKH�%LEOLRJUDSK\��WKH�H[SUHVVLRQ�LQ�EUDFHV�LV�QRW�VTXDUHG�KHUH���7KH�LQWURGXFWLRQ�RI�WKH�HTXLYDOHQW�VSHFLPHQ
WKLFNQHVV�GHT�HTXDWHV�WKH�HUURU�GXH�WR�D[LDO�KHDW�IORZ�UDWH�WR�WKDW�LQ�D�WZR�GLPHQVLRQDO�OD\HU�FURVVHG�E\�WKH�VDPH

GHQVLW\�RI�KHDW�IORZ�UDWH�DW�WKH�RXWHU�VXUIDFH�RI�WKH�VSHFLPHQ��7KLV�DVVXPSWLRQ�LV�OLNHO\�WR�JLYH�D�FRQVHUYDWLYH
HVWLPDWH�RI�WKH�HUURU�(H�

7DEOH�%���VKRZV�IRU�VRPH�DSSDUDWXV�GLPHQVLRQV�DQG�VSHFLPHQ�WKLFNQHVVHV�WKH�HUURU�GXH�WR�D[LDO�KHDW
IORZ�UDWH�DFFRUGLQJ�WR�WKH�HTXDWLRQ��%����ZKHQ�WKHUH�LV�QR�HQG�LQVXODWLRQ�DQG�ZKHQ�WKH�HQG�WHPSHUDWXUH
UDWLR�H��VHH����������LV�WDNHQ�WR�EH����7KH�ODWWHU�DVVXPSWLRQ�DOORZV�IRU�WKH�DSSDUDWXV�EHLQJ�SODFHG�LQ
VXUURXQGLQJV�ZKRVH�WHPSHUDWXUH�LV�ORZHU�WKDQ�WKDW�RI�DQ\�SDUW�RI�WKH�DSSDUDWXV�RU�VSHFLPHQ��(UURU
YDOXHV�DUH�LQ�EROG�FKDUDFWHUV�ZKHQ�JUHDWHU�WKDQ������VHH����������ZKLOH�DUH�QRW�JLYHQ�LI�JUHDWHU�WKDQ
�����

/DUJHU�VSHFLPHQ�WKLFNQHVVHV�FDQ�EH�XVHG�LI�HQG�LQVXODWLRQ��DX[LOLDU\�JXDUGV�RU�JUDGLHQW�JXDUGV�DUH
XVHG�

:KHQ�DQ�DGGLWLRQDO�RXWHU�JXDUG�LV�XVHG��FDOFXODWH�WKH�HUURU�GXH�WR�D[LDO�KHDW�IORZ�UDWH�XVLQJ�D�JXDUG
ZLGWK�HTXDO�WR�WKH�VXP�RI�WKH�ZLGWK�RI�WKH�SULQFLSDO�DQG�DGGLWLRQDO�JXDUGV�
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�7DEOH�%�����(UURUV�GXH�WR�HQG�KHDW�ORVVHV�LQ�FDVH�RI�QR�HQG�LQVXODWLRQ
�DQG�HQG�WHPSHUDWXUH�UDWLR�H� ��

'LPHQVLRQV�LQ�PLOOLPHWUHV

2YHUDOO 3LSH *XDUG 3LSH ���(UURU��H[SUHVVHG�LQ����IRU�GLIIHUHQW�VSHFLPHQ�WKLFNQHVVHV

VL]H FHQWUH ZLGWK GLDPHWHU �� �� �� ��� ���
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:KHQ�WKH�DSSDUDWXV�LV�RSHUDWHG�ZLWK�D�MDFNHW�PDLQWDLQHG�DW�D�WHPSHUDWXUH�KLJKHU�WKDQ�WKH�DPELHQW
WHPSHUDWXUH�DQG�QR�LQVXODWLRQ�LV�XVHG�DW�WKH�HQGV�RI�WKH�DSSDUDWXV��WKH�HQG�WHPSHUDWXUH�UDWLR�PD\�EH
OHVV�WKDQ����QHJDWLYH���KHQFH�WKH�HUURU�GXH�WR�D[LDO�KHDW�IORZ�UDWH�PD\�EH�JUHDWHU�WKDQ�WKDW�LQGLFDWHG�LQ
7DEOH�%���

(;$03/(���$�PHDQ�WHVW�WHPSHUDWXUH�RI�����&��D�WHPSHUDWXUH�GLIIHUHQFH�WKURXJK�WKH�VSHFLPHQ�RI
����.�DQG�D�ODERUDWRU\�WHPSHUDWXUH�RI�����&�JLYH�H� ������

7DEOH�%���LV�EDVHG�RQ�SXUHO\�FRQGXFWLYH�PRGHOV��)RU�ORZ�GHQVLW\�PDWHULDOV��H�J��OHVV�WKDQ����NJ�P���RU
VSHFLPHQV�WHVWHG�DW�KLJK�WHPSHUDWXUHV��ZKHUH�D�FRQVLGHUDEOH�DPRXQW�RI�UDGLDWLRQ�KHDW�WUDQVIHU�WDNHV
SODFH��WKH�HUURU�(H�LV�ODUJHU�DQG�LW�LV�LQ�DQ\�FDVH�DGYLVDEOH�QRW�WR�H[FHHG�WKH�FRQVHUYDWLYH�WKLFNQHVVHV
DOORZHG�IURP�WKH�GDWD�RI�7DEOH�%����XQOHVV�WKH�FDOFXODWLRQV�RI�HQG�KHDW�ORVV�HUURUV�LQFOXGH�FRXSOHG
FRQGXFWLRQ�DQG�UDGLDWLRQ�KHDW�WUDQVIHU�

7KH�LQIRUPDWLRQ�JLYHQ�LQ�WKLV�FODXVH�LV�EDVHG�RQ�DQ�DVVXPSWLRQ�RI�LVRWURSLF�VSHFLPHQV��DQG�LW�LV�QRW
VXLWDEOH�IRU�DVVHVVLQJ�WKH�SHUIRUPDQFH�RI�HTXLSPHQW�LQWHQGHG�IRU�WHVWLQJ�QRQ�LVRWURSLF�RU�OD\HUHG
VSHFLPHQV�
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%�� (YDOXDWLRQ�RI�WKH�WHPSHUDWXUH�QRQ�XQLIRUPLW\�RQ�WKH�H[WHUQDO�VXUIDFH�RI
WKH�VSHFLPHQ

:KHQ�DWWHPSWLQJ�WKH�HYDOXDWLRQ�RI�WKH�WHPSHUDWXUH�QRQ�XQLIRUPLW\�RQ�WKH�H[WHUQDO�VXUIDFH�RI�WKH
VSHFLPHQ��WKH�VXUIDFH�FRHIILFLHQW�RI�KHDW�WUDQVIHU�E\�UDGLDWLRQ��KU��FDQ�EH�DSSUR[LPDWHG�E\
KU� ���e�sQ�7P���ZKHUH�sQ�LV�WKH�6WHIDQ��%ROW]PDQQ�FRQVWDQW��e�LV�WKH�WRWDO�KHPLVSKHULFDO�HPLVVLYLW\�RI
WKH�VXUIDFH�RI�WKH�VSHFLPHQ�DQG�7P�LV�WKH�DULWKPHWLF�PHDQ�RI�WKH�WHPSHUDWXUH�7��RI�WKH�VXUIDFH�RI�WKH
VSHFLPHQ��PHDVXUHG�DFFRUGLQJ�WR�����DQG�����RI�(1�,62������������DQG�WKH�PHDQ�UDGLDQW�WHPSHUDWXUH
RI�WKH�VXUIDFHV��VHHQ��E\�WKH�H[WHUQDO�VXUIDFH�RI�WKH�VSHFLPHQ��7KH�QRQ�XQLIRUPLW\�RI�WKHVH
WHPSHUDWXUHV�LV�RQH�RI�WKH�VRXUFHV�RI�WKH�WHPSHUDWXUH�QRQ�XQLIRUPLW\�RI�WKH�VXUIDFH�RI�WKH�VSHFLPHQ�

7KH�VHFRQG�VRXUFH�RI�WHPSHUDWXUH�QRQ�XQLIRUPLW\�LV�WKH�IDFW�WKDW�WKH�VXUIDFH�FRHIILFLHQW�RI�KHDW�WUDQVIHU
GXH�WR�QDWXUDO�FRQYHFWLRQ��KF��LV�QRW�XQLIRUP�DORQJ�WKH�FLUFXPIHUHQFH�RI�WKH�VSHFLPHQ��7R�HYDOXDWH
ORFDO�YDOXHV�RI�KF��XVH�WKH�IROORZLQJ�H[SUHVVLRQ��1X� �������*U��� F�a���ZKHUH�1X� �KF�G��lDLU�LV�WKH
1XVVHOW�QXPEHU��ZLWK�lDLU�WKHUPDO�FRQGXFWLYLW\�RI�WKH�DLU��VHH��������DQG�*U� �G��J��7����7D�� n�

�7����7D����LV�WKH�*UDVKRI�QXPEHU��ZLWK�J�JUDYLW\�DFFHOHUDWLRQ��7D�DLU�WHPSHUDWXUH��n�FLQHPDWLF
YLVFRVLW\���7����7D����VKDOO�EH�LQ�.��7KH�IXQFWLRQ�F�a��JLYHV�WKH�YDULDWLRQ�RI�WKH�VXUIDFH�FRHIILFLHQW�RI
KHDW�WUDQVIHU�ZLWK�WKH�DQJXODU�SRVLWLRQ��a��PHDVXUHG�IURP�WKH�KRUL]RQWDO�SRVLWLRQ��DQG�LV�JLYHQ�EHORZ�

��a� ����� ����� ����� ����� ���� ���� ���� ����
F�a� ���� ���� ���� ���� ���� ���� ���� �

______�ERWWRP�KDOI�______ __________�WRS�KDOI�__________

7KH�DERYH�H[SUHVVLRQ�DQG�QXPHULFDO�GDWD�ZHUH�FRQILUPHG�H[SHULPHQWDOO\�IRU�*U�LQ�WKH�UDQJH
�������WR��������
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$QQH[�&��LQIRUPDWLYH�

&DOFXODWLRQV�RI�VRPH�SLSH�WHVW�DSSDUDWXV�HUURUV

&�� *HQHUDO

(UURU�DQDO\VHV�DUH�VXSSOLHG�KHUH�IRU�FRPPRQ�VL]HV�RI�HTXLSPHQW��,I�WKH�HTXLSPHQW�WR�EH�FRQVLGHUHG
FRUUHVSRQGV�WR�WKH�GHVLJQ�LQGLFDWHG�LQ�WKLV�DQQH[��QR�IXUWKHU�FDOFXODWLRQV�QHHG�EH�PDGH��2WKHUZLVH�
DQDORJRXV�FDOFXODWLRQV�FDQ�EH�GRQH�IRU�WKH�VSHFLILF�HTXLSPHQW��7KH�PDLQ�DSSDUDWXV�FKDUDFWHULVWLFV�DQG
WHVWLQJ�FRQGLWLRQV��IRU�WKUHH�SLHFHV�RI�HTXLSPHQW��DUH�DVVXPHG�DQG�FROOHFWHG�LQ�7DEOH�&����(TXLSPHQW
$�DQG�%�DUH�JXDUGHG�HQG�W\SH�DSSDUDWXV��HTXLSPHQW�&�LV�D�FDOFXODWHG�HQG�RQH�

7DEOH�&�����0DLQ�SLSH�WHVW�DSSDUDWXV�FKDUDFWHULVWLFV�DQG�WHVW�FRQGLWLRQV

�����������(48,30(17����������
$ % &

� RYHUDOO�SLSH�OHQJWK�LQ�PP ����� ����� �����
� SLSH�WHVW�VHFWLRQ�OHQJWK�LQ�PP ��� ��� ���

�FHQWUH�JDS�WR�FHQWUH�JDS�
� SLSH�JXDUG�OHQJWK�LQ�PP ��� ��� ���

�FHQWUH�JDS�WR�JXDUG�H[WHUQDO�HQG�
SLSH�GLDPHWHU�LQ�PP ��� �� ��

� PD[LPXP�JDS�ZLGWK�LQ�PP � � ���
� PLQLPXP�VSHFLPHQ�FRQGXFWLYLW\�LQ�:��PÂ.� ����� ����� �����
� PD[LPXP�VSHFLPHQ�FRQGXFWLYLW\�LQ�:��PÂ.� ��� ��� ���
� PD[LPXP�VSHFLPHQ�WKLFNQHVV�LQ�PP �� �� ��

�VHH�&���DQG�������
� PD[LPXP�WKLFNQHVV�RI�WKH�SLSH�LQ�PP � � �

�DVVXPHG�FRSSHU������:��PÂ.���
� PD[LPXP�WRWDO�VHFWLRQ�LQ�PP��RI�FRSSHU � � ���

ZLUHV������:��PÂ.����FURVVLQJ�ERWK�JDSV
� PD[LPXP�WRWDO�VHFWLRQ�LQ�PP��RI�QRQ�FRSSHU � � ���

ZLUHV������:��PÂ.����FURVVLQJ�ERWK�JDSV
� PD[LPXP�WRWDO�VHFWLRQ�LQ�PP��RI�PHFKDQLFDO ���� ��� ���

FRQQHFWLRQV������:��PÂ.����WKURXJK�ERWK�JDSV ��������� �������� ���
�HLJKW�EORFNV�RI�WKH�GLPHQVLRQV�LQGLFDWHG
LQ�PP�LQ�EUDFNHWV�IRU�HDFK�HTXLSPHQW�

&�� 0D[LPXP�VSHFLPHQ�WKLFNQHVV

0D[LPXP�VSHFLPHQ�WKLFNQHVV�LQ�PP�IRU�WKH�DSSDUDWXV�� ������ ���� ����

VL]HV�RI�7DEOH�%����RU�WKHLU�LQWHUSRODWLRQ���WR�NHHS
WKH�HQG�KHDW�ORVV�HUURU�ZLWKLQ������DFFRUGLQJ�WR�������

������������������������������������������������
���VHH�$QQH[�%�DQG�7DEOH�%��
���VHH���������LQ�WKLV�VWDQGDUG�DQG�)LJXUH���LQ�(1�,62������������1XNL\DPD�FRUUHFWLRQ��IRU�Q� �����DQG�6� ����PP
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&�� ,PEDODQFH�HUURU

7KH�YDOXH�RI��F��LQ�P��DFFRUGLQJ�WR��������LV�� ����� ����� ���

7KLV�FRUUHVSRQGV�WR�WKH�SURGXFWV��l�F�LQ�:�.�

� IRU�WKH�PLQLPXP�VSHFLPHQ�WKHUPDO�FRQGXFWLYLW\ ������� ������� ���
l� �������:��PÂ.���VHH�7DEOH�&��

� IRU�WKH�PD[LPXP�VSHFLPHQ�WKHUPDO�FRQGXFWLYLW\� ����� ������ ���
l� �����:��PÂ.���VHH�7DEOH�&��

7KH�WHUP�FR�LV�WKH�VXP�RI�
FD WKURXJK� WKH� DLU� LQ� WKH� JDS� �KHDW� IORZ� UDWH

EHWZHHQ� WZR� FLUFXODU� VXUIDFHV� RI
GLDPHWHU� GR� DQG� GLVWDQFH� J�� DW� ����&
lDLU� ��������:��PÂ.����

FU E\�UDGLDWLRQ�WKURXJK�WKH�JDS��KHDW�IORZ�UDWH
EHWZHHQ� WZR� FLUFXODU� VXUIDFHV� RI� GLDPHWHU
GR� DQG� WRWDO� KHPLVSKHULFDO� HPLVVLYLW\
e� ������PHDQ�WHPSHUDWXUH�RI�����&��

FP WKURXJK� WKH�PHFKDQLFDO� FRQQHFWLRQV� DFURVV
WKH� JDS� �WRWDO� VHFWLRQ� DQG� WKHUPDO
FRQGXFWLYLW\�DV�LQ�7DEOH�&����

FF WKURXJK� FRSSHU� ZLUHV� �WRWDO� VHFWLRQ� DQG
WKHUPDO�FRQGXFWLYLW\�DV�LQ�7DEOH�&����

FZ WKURXJK� PHWDO� ZLUHV� �H[FOXGLQJ� FRSSHU�
WRWDO�VHFWLRQ�DQG�WKHUPDO�FRQGXFWLYLW\�DV�LQ
7DEOH�&����

7KH�WHUP��FD��LQ�:�.�LV� ������ ������� ���
7KH�WHUP��FU��LQ�:�.�LV� ������ �������� ���
7KH�WHUP��FP�LQ�:�.�LV� ������ ������� ���
7KH�WHUP��FF��LQ�:�.�LV� ������ ������� ���
7KH�WHUP��FZ�LQ�:�.�LV� ������ ������� ���
7KH�WHUP��FR��LQ�:�.�LV� ������ ����� ���

E\�DGGLQJ�l�F��WKH��VXP���FR���l�F���LQ�:�.�LV�

� IRU�WKH�VSHFLPHQ�FRQGXFWLYLW\�������:��PÂ.� ����� ����� ���
� IRU�WKH�VSHFLPHQ�FRQGXFWLYLW\�����:��PÂ.� ����� ����� ���

$VVXPLQJ�D�WHPSHUDWXUH�GLIIHUHQFH�WKURXJK�WKH�VSHFLPHQ�RI����.�IRU�WKH�VSHFLPHQ�FRQGXFWLYLW\������
:��PÂ.��DQG�D�WHPSHUDWXUH�GLIIHUHQFH�WKURXJK�WKH�VSHFLPHQ�RI����.�IRU�WKH�VSHFLPHQ�FRQGXFWLYLW\�RI
����:��PÂ.���WKH�FRUUHVSRQGLQJ�OLQHDO�GHQVLWLHV�RI�KHDW�IORZ�UDWHV�F�/�DW�WKH�PD[LPXP�VSHFLPHQ
WKLFNQHVV��VHH�HTXDWLRQ�����RI�(1�,62�����������IRU�/� ���P��DUH�LQ�:�P�
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� � IRU�WKH�VSHFLPHQ�FRQGXFWLYLW\�������:��PÂ.� ���� ���� ���
� � IRU�WKH�VSHFLPHQ�FRQGXFWLYLW\�����:��PÂ.� ����� ����� ���

DQG� WKH� KHDW� IORZ� UDWHV� LQ�:� WKURXJK� WKH� SLSH� FHQWUH
VHFWLRQ�RI�OHQJWK�/�DUH�

� � IRU�WKH�VSHFLPHQ�FRQGXFWLYLW\�������:��PÂ.� ���� ���� ���
� � IRU�WKH�VSHFLPHQ�FRQGXFWLYLW\�����:��PÂ.� ����� ���� ���

7R�HQVXUH�DQ�HUURU�OHVV�WKDQ������VHH��������WKH�YDOXH�RI
D7J�LQ�P.�VKDOO�EH�VPDOOHU�WKDQ�

� � IRU�WKH�VSHFLPHQ�FRQGXFWLYLW\�������:��PÂ.� ����� ���� ���
� � IRU�WKH�VSHFLPHQ�FRQGXFWLYLW\�����:��PÂ.� ����� ���� ���

$VVXPLQJ�D�EDODQFLQJ�WKHUPRSLOH�RI���HOHPHQWV�ZLWK�D
WKHUPRHOHFWULF� SRZHU� RI� ��� m9�.� SHU� HOHPHQW�� WKH
HOHFWULFDO�EDODQFH�LQ�m9�VKDOO�EH�EHWWHU�WKDQ�

� IRU�WKH�VSHFLPHQ�FRQGXFWLYLW\�������:��PÂ.�� ��� ��� ���
� IRU�WKH�VSHFLPHQ�FRQGXFWLYLW\�����:��PÂ.�� ���� ���� ���

7KH�PD[LPXP�DFFHSWDEOH�YDOXH�IRU��D7J�LV�FRPSDUHG�ZLWK�WKH�DFFXUDF\�RI�WKH�EDODQFLQJ�WKHUPRSLOH�LQ
GHWHFWLQJ�WKH�WHPSHUDWXUH�LPEDODQFH�WKURXJK�WKH�JDS��7KH�FDOFXODWLRQV�PD\�EH�DV�IROORZV�

7KH�DERYH�FDOFXODWHG�OLQHDO�GHQVLWLHV�RI�KHDW�IORZ�UDWHV�F�/�DW�WKH�PD[LPXP�VSHFLPHQ�WKLFNQHVV��LQ
:�P���FRUUHVSRQG�WR�WKH�IROORZLQJ�GHQVLWLHV�RI�KHDW�IORZ�UDWH��LQ�:�P���DW�WKH�SLSH�VXUIDFH�LQ�FRQWDFW
ZLWK�WKH�VSHFLPHQ�

�����������(48,30(17�����������
$ % &

� � IRU�WKH�VSHFLPHQ�FRQGXFWLYLW\�������:��PÂ.� ���� ���� ���
� � IRU�WKH�VSHFLPHQ�FRQGXFWLYLW\�����:��PÂ.� ���� ����� ���

&RQVLGHULQJ�WKH�DERYH�FDOFXODWHG�GHQVLWLHV�RI�KHDW�IORZ�UDWHV�FURVVLQJ�WKH�PHWDO�SLSH��FRSSHU�
����:��PÂ.�����WKH�WHPSHUDWXUH�GLIIHUHQFHV��LQ�P.��DFURVV�WKH�SLSH��DFFRUGLQJ�WR�HTXDWLRQ���RI
(1�,62������������DUH�

� � IRU�WKH�VSHFLPHQ�FRQGXFWLYLW\�������:��PÂ.� ���� ���� ���
� � IRU�WKH�VSHFLPHQ�FRQGXFWLYLW\�����:��PÂ.� ���� ���� ���

7KHVH�YDOXHV�DUH�OHVV�WKDQ�WKH�PD[LPXP�DFFHSWDEOH�YDOXHV�IRU�D7J�DQG�KHQFH�DQ\�SRVLWLRQ�DORQJ�WKH
WKLFNQHVV�RI�WKH�KHDWLQJ�PHWDO�SLSH�LV�VDWLVIDFWRU\��&RQVHTXHQWO\��WKH�JDS�GHVLJQ�RI�)LJXUH�'���D��RI
(1��������WKHUPRSLOH�MXQFWLRQV�SODFHG�LQ�KROHV�ZLWKLQ�WKH�PHWDO�SLSH���XQGHU�WKH�DERYH�DVVXPSWLRQV�
GRHV�QRW�UHTXLUH�IXUWKHU�FKHFNV��ZKLOH�DOO�RWKHU�VROXWLRQV�UHTXLUH�WKH�DQDO\VLV�RI�WKH�XQLIRUPLW\�RI�WKH
WKHUPDO�UHVLVWDQFH�EHWZHHQ�WKH�PHWDO�SLSH�DQG�WKH�WKHUPRSLOH�MXQFWLRQ�
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)RU�WKHUPRSLOHV�HPEHGGHG�LQ�SODVWLF�VKHHWV��H�J��DV�LQ�)LJXUH���D��RI�,62������������VHH�>�@�LQ�WKH
%LEOLRJUDSK\���WKH�HIIHFW�RI�DQ�DLU�SRFNHW������PP�WKLFN��DLU�FRQGXFWLYLW\�RI�������:��PÂ.����RU�WKH
HIIHFW�RI�D�����PP�GLIIHUHQFH�LQ�WKLFNQHVV�RI�WKH�SODVWLF�OD\HU��SODVWLF�FRQGXFWLYLW\�RI������:��PÂ.�
EHWZHHQ�WKH�MXQFWLRQV�RQ�HDFK�VLGH�RI�WKH�JDS�DQG�WKH�PHWDO�SLSH�FRUUHVSRQGV�WR�D�WKHUPDO�UHVLVWDQFH�RI
���������P�Â.�:��:KHQ�WKH�DERYH�FDOFXODWHG�GHQVLWLHV�RI�KHDW�IORZ�UDWHV�FURVV�WKH�WKHUPDO�UHVLVWDQFH
RI����������P�Â.�:��WKH�UHVXOWLQJ�WHPSHUDWXUH�GLIIHUHQFHV�LQ�P.��DFURVV�LW�DUH�WKH�IROORZLQJ�

�����������(48,30(17�����������
$ % &

� IRU�WKH�VSHFLPHQ�FRQGXFWLYLW\�������:��PÂ.� ���� ���� ���
� IRU�WKH�VSHFLPHQ�FRQGXFWLYLW\�����:��PÂ.� ���� ���� ���

,W�DSSHDUV�WKHQ�WKDW�D�JDS�GHVLJQ�DV�LQ�)LJXUH���D��RI�,62������������VHH�>�@�LQ�WKH�%LEOLRJUDSK\��L�H�
WKH�WKHUPRSLOH�PRXQWHG�ZLWKLQ�SODVWLF�VKHHWV��LV�FULWLFDO�IRU�WKH�HTXLSPHQW�%��HYHQ�WKRXJK�SDUWLFXODU
FDUH�KDV�EHHQ�WDNHQ�WR�DYRLG�DLU�SRFNHWV�DQG�ORFDO�QRQ�XQLIRUPLWLHV�LQ�WKH�PRXQWLQJ�RI�WKHUPRSLOH
MXQFWLRQV�

&�� (UURU�LQ�PHDVXUHG�HOHFWULFDO�SRZHU

����RI�(1�,62�����������OLPLWV�WKLV�HUURU�WR�������

&�� (UURU�LQ�WKH�GHILQLWLRQ�RI�WKH�PHWHULQJ�DUHD

7KH�PHWHULQJ�DUHD�LV�GHILQHG�DV�WKH�DUHD�HQFORVHG�E\�WKH�OLQHV�WKURXJK�WKH�FHQWUH�RI�WKH�JDSV��$Q
XQFHUWDLQW\�HTXDO�WR�WKH�JDS�ZLGWK�������FDQ�EH�DFFHSWHG�SOXV�������GXH�WR�PHFKDQLFDO�WROHUDQFHV��L�H��

�����������(48,30(17�����������
$ % &

����� ����� ���

7KH�����XQFHUWDLQW\�LV�UHGXFHG�WR�������LI�WKH�VSHFLPHQ�WKLFNQHVV�LV�DW�OHDVW����WLPHV�ODUJHU�WKDQ�WKH
JDS�ZLGWK��J�

&�� (UURU�LQ�WKH�WHPSHUDWXUH�GLIIHUHQFH

'LIIHUHQWLDO�FRQQHFWLRQV�DUH�DVVXPHG�IRU�VSHFLDO�JUDGH�W\SH�7�WKHUPRFRXSOHV�RSHUDWHG�DURXQG�URRP
WHPSHUDWXUH��$FFRUGLQJ�WR�������D�������XQFHUWDLQW\�LQ�WKH�FDOLEUDWLRQ�FDQ�EH�DVVXPHG�

7KH�DFFXUDF\�PD\�EH�DVVXPHG�WR�EH�������

7KH�WHPSHUDWXUH�XQLIRUPLW\�LV�DVVXPHG�ZLWKLQ�����.�DQG�����.�IRU�WKH�SLSH�DQG�H[WHUQDO�VXUIDFH�RI�WKH
VSHFLPHQ�UHVSHFWLYHO\��7KH�UHVXOWLQJ�HUURUV�DUH�DVVXPHG�RQH�KDOI�RI�WKH�DERYH��DQG�WKHVH��DGGHG�LQ
TXDGUDWXUH��JLYH�DQ�HUURU�RI������.��7KLV�LV�������IRU�D����.�WHPSHUDWXUH�GLIIHUHQFH�DQG�������IRU�D
���.�WHPSHUDWXUH�GLIIHUHQFH�

7KH�VXP�RI�WKH�DERYH�HUURUV�LV�������IRU�D����.�WHPSHUDWXUH�GLIIHUHQFH�DQG�������IRU�D����.
WHPSHUDWXUH�GLIIHUHQFH�
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&�� (UURU�LQ�WKH�PHDVXUHPHQW�RI�RXWVLGH�GLPHQVLRQV�RI�WKH�VSHFLPHQ

$FFRUGLQJ�WR�����RI�(1�,62������������WKH�HUURU�LQ�WKH�PHDVXUHPHQW�RI�WKH�RXWVLGH�GLPHQVLRQV�RI�WKH
VSHFLPHQ�LV�OLPLWHG�WR��������ZKLFK��DSSOLHG�WR�D�WKLQ�VSHFLPHQ�ZKRVH�RXWVLGH�GLDPHWHU�DSSURDFKHV�WKH
SLSH�GLDPHWHU��JLYHV�WKH�IROORZLQJ�DEVROXWH�HUURUV�LQ�PP�
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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.


