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(QJOLVK�YHUVLRQ

+\JURWKHUPDO�SHUIRUPDQFH�RI�EXLOGLQJ�PDWHULDOV�DQG
SURGXFWV���'HWHUPLQDWLRQ�RI�K\JULF�H[SDQVLRQ�FRHIILFLHQW

3HUIRUPDQFH�K\JURWKHUPLTXH�GHV�PDWpULDX[�HW
SURGXLWV�SRXU�OH�EkWLPHQW���'pWHUPLQDWLRQ�GX

FRHIILFLHQW�G¶H[SDQVLRQ�K\GULTXH

:lUPH��XQG�IHXFKWHWHFKQLVFKHV�9HUKDOWHQ�YRQ
%DXVWRIIHQ�XQG�%DXSURGXNWHQ���%HVWLPPXQJ�GHV

K\JULVFKHQ�'HKQNRHIIL]LHQWHQ

7KLV�(XURSHDQ�6WDQGDUG�ZDV�DSSURYHG�E\�&(1�RQ����1RYHPEHU������
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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�
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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\�-XO\�������DQG
FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV�VKDOO�EH�ZLWKGUDZQ�DW�WKH�ODWHVW�E\�'HFHPEHU������

$FFRUGLQJ�WR�WKH�&(1�&(1(/(&�,QWHUQDO�5HJXODWLRQV��WKH�QDWLRQDO�VWDQGDUGV
RUJDQL]DWLRQV�RI�WKH�IROORZLQJ�FRXQWULHV�DUH�ERXQG�WR�LPSOHPHQW�WKLV�(XURSHDQ
6WDQGDUG��$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�GRFXPHQW�LV�RQH�RI�D�VHULHV�RI�VWDQGDUGV�RQ�JHQHUDO�WHVW�PHWKRGV�IRU�WKH�WKHUPDO�DQG
PRLVWXUH�UHODWHG�SURSHUWLHV�RI�EXLOGLQJ�PDWHULDOV�DQG�SURGXFWV�

,QWURGXFWLRQ

0DQ\�EXLOGLQJ�PDWHULDOV�H[KLELW�H[SDQVLRQ�FRQWUDFWLRQ�FKDUDFWHULVWLFV�UHVXOWLQJ�IURP
FKDQJHV�LQ�PRLVWXUH�FRQWHQW�

7KLV�VWDQGDUG�VSHFLILHV�D�PHWKRG�RI�PHDVXULQJ�WKH�K\JULF�H[SDQVLRQ�FRHIILFLHQW�DV�D
IXQFWLRQ�RI�PRLVWXUH�FRQWHQW���7KLV�FRHIILFLHQW�FDQ�EH�XVHG�LQ�FDOFXODWLRQV�RI�PDWHULDO
GHIRUPDWLRQV�RU�VWUHVVHV�GXH�WR�FKDQJHV�LQ�PRLVWXUH�FRQWHQW�

0DWHULDO�VSHFLILFDWLRQV�PD\�LPSRVH�DGGLWLRQDO�UHTXLUHPHQWV�UHODWHG�WR�WKH�WHVW��H�J�
GLPHQVLRQV�RU�QXPEHUV�RI�WHVW�VSHFLPHQV�

7KLV�VWDQGDUG�LV�LQWHQGHG�WR�EH�XVHG�DV�WKH�UHIHUHQFH�E\�KDUPRQLVHG�SURGXFW
VSHFLILFDWLRQV��DV�IDU�DV�SURGXFWV�GR�QRW�KDYH�SURSHUWLHV�ZKLFK�PDNH�DSSOLFDWLRQ�RI�WKLV
VWDQGDUG�GLIILFXOW�
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� 6FRSH

7KLV�VWDQGDUG�VSHFLILHV�D�SURFHGXUH�IRU�GHWHUPLQLQJ�WKH�K\JULF�H[SDQVLRQ�RU�FRQWUDFWLRQ
EHKDYLRXU�RI�EXLOGLQJ�PDWHULDOV�DV�D�IXQFWLRQ�RI�PRLVWXUH�FRQWHQW���,W�LV�DSSOLFDEOH�IRU
PLQHUDO��SRURXV�K\JURVFRSLF�PDWHULDOV���)RU�RWKHU�PDWHULDOV�VKRZLQJ�PRLVWXUH�LQGXFHG
GHIRUPDWLRQV��WKH�SURFHGXUH�GHVFULEHG�FDQ�EH�DSSOLHG�LQ�D�VXLWDEOH�ZD\�WDNLQJ�LQWR
DFFRXQW�WKHLU�VSHFLILF�PRLVWXUH�EHKDYLRXU�

7KLV�VWDQGDUG�LV�UHOHYDQW�WR�PDWHULDO�VWDWHV�ZKHQ�UHYHUVLEOH�H[SDQVLRQ�FRQWUDFWLRQ
SURFHVVHV�PD\�EH�DVVXPHG��EXW�QRW�WR�VWDWHV�JRYHUQHG�E\�LUUHYHUVLEOH�SURFHVVHV�VXFK�DV
VKULQNDJH�DIWHU�PDWHULDO�SURGXFWLRQ�RU�DIWHU�LQLWLDO�GU\LQJ�

� 1RUPDWLYH�UHIHUHQFHV

7KLV�VWDQGDUG�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�EHORZ���)RU�GDWHG�UHIHUHQFHV��VXEVHTXHQW�DPHQGPHQWV�WR
RU�UHYLVLRQV�RI�WKHVH�SXEOLFDWLRQV�DSSO\�WR�WKLV�VWDQGDUG�RQO\�ZKHQ�LQFRUSRUDWHG�LQ�LW�E\
DPHQGPHQW�RU�UHYLVLRQ���)RU�XQGDWHG�UHIHUHQFHV�WKH�ODWHVW�HGLWLRQ�RI�WKH�SXEOLFDWLRQ
UHIHUUHG�WR�DSSOLHV�

(1�,62����� 7KHUPDO�LQVXODWLRQ���0DVV�WUDQVIHU���3K\VLFDO�TXDQWLWLHV�DQG
GHILQLWLRQV��,62�����������

(1�,62������ +\JURWKHUPDO�SHUIRUPDQFH�RI�EXLOGLQJ�PDWHULDOV�DQG�SURGXFWV��
'HWHUPLQDWLRQ�RI�PRLVWXUH�FRQWHQW�E\�GU\LQJ�DW�HOHYDWHG�WHPSHUDWXUH
�,62�)',6������������

(1�,62������ +\JURWKHUPDO�SHUIRUPDQFH�RI�EXLOGLQJ�PDWHULDOV�DQG�SURGXFWV��
'HWHUPLQDWLRQ�RI�K\JURVFRSLF�VRUSWLRQ�SURSHUWLHV��,62�)',6������������

SU(1�,62����������� +\JURWKHUPDO�SHUIRUPDQFH�RI�EXLOGLQJ�PDWHULDOV�DQG�SURGXFWV��
'HWHUPLQDWLRQ�RI�ZDWHU�YDSRXU�WUDQVPLVVLRQ�SURSHUWLHV��,62�',6
�����������

� 'HILQLWLRQV��V\PEROV�DQG�XQLWV

����'HILQLWLRQV

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

�����
IUHH�ZDWHU�VDWXUDWLRQ
PD[LPXP�ZDWHU�XSWDNH�XQGHU�QRUPDO�SUHVVXUH�FRQGLWLRQV��ZLWKRXW�RYHUSUHVVXUH�RU
YDFXXP�
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�����
UHIHUHQFH�OHQJWK
WKH�OHQJWK�RI�WKH�VSHFLPHQ��EHWZHHQ�PHDVXULQJ�SRLQWV��LQ�WKH�GU\�VWDWH

�����
K\JULF�VWUDLQ
UDWLR�RI�PHDVXUHG�OHQJWK�FKDQJH�WR�WKH�UHIHUHQFH�OHQJWK�DV�D�IXQFWLRQ�RI�PRLVWXUH�FRQWHQW

�����
K\JULF�H[SDQVLRQ�FRHIILFLHQW
UDWLR�RI�GLIIHUHQFH�LQ�K\JULF�VWUDLQ�WR�GLIIHUHQFH�LQ�PRLVWXUH�FRQWHQW�DV�D�IXQFWLRQ�RI�PRLVWXUH
FRQWHQW�

����6\PEROV�DQG�XQLWV

6\PERO 4XDQWLW\ 8QLW
O OHQJWK�GLPHQVLRQ�RI�VSHFLPHQ�DORQJ�WKH�PHDVXULQJ�D[LV 0
O� 5HIHUHQFH�OHQJWK�RI�WKH�GU\�VSHFLPHQ 0
DO OHQJWK�FKDQJH�RI�VSHFLPHQ�FDXVHG�E\�D�FKDQJH�LQ�PRLVWXUH

FRQWHQW
0

X PRLVWXUH�FRQWHQW��PDVV�E\�PDVV NJ�NJ
DX 'LIIHUHQFH� LQ� PRLVWXUH� FRQWHQW� EHWZHHQ� WZR� VXFFHVVLYH

VWDWHV
NJ�NJ

XI IUHH�ZDWHU�VDWXUDWLRQ NJ�NJ
eK K\JULF�VWUDLQ �
a K K\JULF�H[SDQVLRQ�FRHIILFLHQW �

� 3ULQFLSOH

7KH�K\JULF�H[SDQVLRQ�FRHIILFLHQW�LV�FDOFXODWHG�E\�UHODWLQJ�WKH�PHDVXUHG�OHQJWK�FKDQJH�RI�D
VSHFLPHQ��FDXVHG�E\�D�GHILQHG�FKDQJH�LQ�PRLVWXUH�FRQWHQW��WR�WKH�OHQJWK�RI�WKH�VSHFLPHQ
LQ�WKH�GU\�VWDWH�DQG�WR�WKH�GLIIHUHQFH�LQ�PRLVWXUH�FRQWHQW��7KH�OHQJWK�FKDQJH�PHDVXUHPHQW
LV�FDUULHG�RXW�FRQWLQXRXVO\�LQ�WKH�GLUHFWLRQ�RI�WKH�ODUJHVW�GLPHQVLRQ�RI�D�SULVPDWLF�VSHFLPHQ
VWDUWLQJ�DQG�HQGLQJ�LQ�D�VWDWH�RI�HTXLOLEULXP���7KH�ZHWWLQJ�RU�GU\LQJ�SURFHVV�LV�FDUULHG�RXW�LQ
VHYHUDO�VWHSV�RI�FRQWUROOHG�PRLVWXUH�FRQWHQW�FKDQJH��LQ�RUGHU�WR�REWDLQ�WKH�K\JULF
H[SDQVLRQ�FRHIILFLHQW�DV�D�IXQFWLRQ�RI�PRLVWXUH�FRQWHQW���0HDVXUHPHQWV�DUH�FDUULHG�RXW
XQGHU�LVRWKHUPDO�FRQGLWLRQV�WR�DYRLG�VXSHULPSRVHG�WHPSHUDWXUH�LQGXFHG�GHIRUPDWLRQV�

� $SSDUDWXV

7KH�WHVW�DSSDUDWXV�VKDOO�LQFOXGH�WKH�IROORZLQJ�

D��0HDVXULQJ�LQVWUXPHQWV�IRU�GHWHUPLQLQJ�VSHFLPHQ�GLPHQVLRQV�WR�DQ�DFFXUDF\�RI
������PP�

E��0HDVXULQJ�GHYLFHV�IRU�OHQJWK�FKDQJH�PHDVXUHPHQWV�ZKLFK�GR�QRW�REVWUXFW�IUHH�K\JULF
GLODWDWLRQ�DQG�DUH�QRW�VHQVLWLYH�WR�WHPSHUDWXUH�DQG�KXPLGLW\�FKDQJHV��7KHVH�VKDOO
LQFOXGH�OHQJWK�FKDQJH�PHDVXULQJ�VHQVRUV�ZLWK�DQ�DFFXUDF\�RI���������PP��ZLWK
FRQWLQXRXV�GDWD�ORJJLQJ�GXULQJ�WKH�UHFRUGLQJ�RI�SRVLWLYH�DQG�QHJDWLYH�OHQJWK�FKDQJHV
DORQJ�WKH�PHDVXULQJ�D[LV�RI�WKH�VSHFLPHQ���7KH�VHQVRUV�VKDOO�EH�HLWKHU�
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��FDSDEOH�RI�PDLQWDLQLQJ�GHILQHG�DQG�UHSURGXFLEOH�FRQWDFW�ZLWK�D�JDXJH�SOXJ�DWWDFKHG�WR
WKH�HQG�RI�WKH�WHVW�VSHFLPHQ��RU

��DWWDFKHG�WR�RQH�RU�WZR�ORQJ�VLGHV�RI�WKH�VSHFLPHQ�SDUDOOHO�WR�WKH�PHDVXULQJ�D[LV�VXFK
WKDW�WKH�PHDVXULQJ�WLSV�RI�WKH�VHQVRU�DUH�LQ�SHUPDQHQW�FRQWDFW�ZLWK�WKH�VSHFLPHQ�RYHU
D�GLVWDQFH�EHWZHHQ�WKH�WLSV��WKH�UHIHUHQFH�OHQJWK��RI�QHDUO\�WKH�VSHFLPHQ�OHQJWK�

127(��6XLWDEOH�OHQJWK�FKDQJH�PHDVXULQJ�V\VWHPV�LQFOXGH�LQGXFWLYH�PRYHPHQW
VHQVRUV��PHFKDQLFDO�GLDO�JDXJHV��RSWLFDO�V\VWHPV�ZLWK�D�PHDVXULQJ�PDJQLILHU�DQG
ODVHU�RSWLFDO�V\VWHPV��LQWHUIHURPHWU\��

6\VWHPV�KDYLQJ�PHFKDQLFDO�FRQWDFW�ZLWK�WKH�VSHFLPHQ��H�J��YLD�SOXJV�RQ�WKH�VSHFLPHQ�
VKDOO�KDYH�JRRG�UHSURGXFLELOLW\��VSKHULFDO�SRLQW�FRQWDFW��VXLWDEOH�FRQWDFW�IRUFH��QRQ�
FRUURVLYH�SOXJV��HWF���

F���0HDVXULQJ�FKDPEHU��FOLPDWLF�FKDPEHU�RU�WHVW�ER[�RU�VLPLODU��FDSDEOH�RI�SURYLGLQJ
YDULDEOH�VWHSV�LQ�UHODWLYH�KXPLGLW\�EHWZHHQ�DERXW������UHODWLYH�KXPLGLW\�DQG�DERXW�����
UHODWLYH�KXPLGLW\�DW�FRQVWDQW�WHPSHUDWXUH��H�J������&�RU�����&���PDLQWDLQLQJ�FRQVWDQW
FRQGLWLRQV�LQ�HDFK�VWHS�ZLWKLQ�������UHODWLYH�KXPLGLW\�DQG�����.��,I�WHVW�ER[HV�RU
GHVLFFDWRUV�ZLWK�VDWXUDWHG�DTXHRXV�VROXWLRQV�DUH�XVHG��VHH�(1�,62���������WKH\�VKRXOG
EH�SODFHG�LQ�D�FRQVWDQW�WHPSHUDWXUH�FKDPEHU�ZLWK�WKH�VSHFLILHG�WHPSHUDWXUH�FRQGLWLRQV�

G��%DODQFH�FDSDEOH�RI�ZHLJKLQJ�WHVW�VSHFLPHQV�DQG�ZDWHU�VXSSO\�HTXLSPHQW�WR�DQ
DFFXUDF\�RI����������RI�WKHLU�PDVV�

H��9HQWLODWHG�RYHQ�IRU�VSHFLPHQ�GU\LQJ�DW�HOHYDWHG�WHPSHUDWXUHV�ZLWK�VSHFLILFDWLRQV
DFFRUGLQJ�WR�(1�,62�������

I��'HVLFFDWRU�ZLWK�GHVLFFDQW�VR�WKDW�GULHG�VSHFLPHQV�PD\�EH�FRROHG�GRZQ�WR�WHVW
WHPSHUDWXUH�ZKLOH�PDLQWDLQLQJ�GU\�FRQGLWLRQV��GHVLFFDQWV�DFFRUGLQJ�WR
SU(1�,62�������������

J��6XLWDEOH�DQG�UHJXODUO\�FDOLEUDWHG�VHQVRUV�IRU�WHPSHUDWXUH�DQG�KXPLGLW\�FRQWURO�ZLWKLQ�WKH
PHDVXULQJ�FKDPEHU��SRVVLEO\�ZLWK�D�FRQWLQXRXV�UHFRUGLQJ�V\VWHP�

K��+\SRGHUPLF�V\ULQJH�RI�VXLWDEOH�YROXPH�IRU�ZDWHU�VXSSO\�

� 7HVW�VSHFLPHQV

����*HQHUDO

7HVW�VSHFLPHQV�VKDOO�EH�UHSUHVHQWDWLYH�RI�WKH�PDWHULDO��WDNLQJ�DFFRXQW�RI�DQ\�JXLGDQFH
JLYHQ�LQ�PDWHULDO�VWDQGDUGV��,I�WKH�PDWHULDO�WR�EH�WHVWHG�LV�VXVSHFWHG�RI�EHLQJ�DQLVRWURSLF�
WZR�VHWV�RI�WHVW�VSHFLPHQV�VKDOO�EH�FXW�VR�WKDW�PHDVXUHPHQWV�FDQ�EH�PDGH�LQ�GLIIHUHQW
DQLVRWURSLF�GLUHFWLRQV�
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����'LPHQVLRQV�RI�WHVW�VSHFLPHQV

7KH�WHVW�VSHFLPHQV�VKDOO�EH�SULVPV�ZLWK�WKHLU�ODUJHVW�GLPHQVLRQ�XVHG�DV�WKH�PHDVXULQJ
D[LV���7HVW�VSHFLPHQ�GLPHQVLRQV�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�PDWHULDO�VWDQGDUGV��ZKHUH
SRVVLEOH�

127(��6XLWDEOH�GLPHQVLRQV�LQFOXGH����PP������PP�������PP�
���PP������PP�������PP������PP������PP�������PP�����PP������PP������
PP��RU�VLPLODU���7KH�UDWLR�RI�OHQJWK�WR�FURVV�VHFWLRQDO�GLPHQVLRQV�VKRXOG�EH�DV�ODUJH
DV�SRVVLEOH�LQ�RUGHU�WR�UHDFK�PRLVWXUH�HTXLOLEULXP�DIWHU�GU\LQJ�RU�ZHWWLQJ�VWHSV�DV
TXLFNO\�DV�SRVVLEOH��ZKLOVW�HQVXULQJ�WKDW�WKH�VSHFLPHQ�UHPDLQV�UHSUHVHQWDWLYH�RI�WKH
PDWHULDO�VWUXFWXUH�

����1XPEHU�RI�WHVW�VSHFLPHQV

$�PLQLPXP�RI�WKUHH�VSHFLPHQV�VKDOO�EH�WHVWHG�

����3UHSDUDWLRQ�RI�WHVW�VSHFLPHQV

3UHSDUDWLRQ�PHWKRGV�VKDOO�QRW�FKDQJH�WKH�RULJLQDO�VWUXFWXUH�RI�PDWHULDO���7KH�VXUIDFHV�RI
WKH�WHVW�SULVPV�VKDOO�EH�SODQH�DQG�UHFWDQJXODU���7ZR�JDXJH�SOXJV�VKDOO�EH�DWWDFKHG�HLWKHU
WR�WKH�RSSRVLWH�IDFHV�RI�WKH�VSHFLPHQ�DW�HLWKHU�HQG�RI�WKH�ORQJ�D[LV�RU��LI�QHFHVVDU\�
WRZDUGV�WKH�RSSRVLWH�HQGV�RI�WKH�ORQJ�VLGH��VHH�ILJXUH���W\SHV�$�RU�%����7KH�HIIHFWV�RI
FXWWLQJ�RU�DWWDFKLQJ�RI�JDXJH�SOXJV�RU�VHQVRU�IL[LQJV�VKDOO�QRW�FKDQJH�WKH�VWUXFWXUH�RU
H[SDQVLRQ�EHKDYLRXU�RI�WKH�VSHFLPHQV���7KH�PDVVHV�RI�SOXJV��DGKHVLYHV�DQG�IL[LQJV�
ZKLFK�VKDOO�QRW�EH�PDGH�RI�K\JURVFRSLF�PDWHULDOV��VKDOO�EH�GHWHUPLQHG�E\�ZHLJKLQJ�WKH
VSHFLPHQV�EHIRUH�DQG�DIWHU�DWWDFKPHQW�LQ�RUGHU�WR�HQDEOH�ZHLJKW�FRUUHFWLRQV�DFFRUGLQJ�WR
�������

0HDVXUHV�VKDOO�EH�WDNHQ�WR�DFKLHYH�DSSUR[LPDWHO\�V\PPHWULF�DQG�XQLIRUP�PRLVWXUH
GLVWULEXWLRQ�ZLWKLQ�WKH�VSHFLPHQ�DIWHU�VXSSO\LQJ�ZDWHU�DFFRUGLQJ�WR��������VR�DV�WR�REWDLQ
RQH�GLPHQVLRQDO�K\JULF�GLODWDWLRQV�ZLWKRXW�DSSUHFLDEOH�EHQGLQJ�RI�WKH�VSHFLPHQ�

127(��6XLWDEOH�PHDVXUHV�WR�DFKLHYH�DSSUR[LPDWHO\�V\PPHWULF�DQG�XQLIRUP�PRLVWXUH
GLVWULEXWLRQ�ZLWKLQ�WKH�VSHFLPHQ�FDQ�EH�H�J��

��IRU�EXON\��QHDUO\�HYHQ�VLGHG�FURVV�VHFWLRQV��VDZLQJ�D�JURRYH�DOPRVW�KDOI�DV�GHHS�DV
WKH�VSHFLPHQ�DORQJ�WKH�PLGGOH�RI�WKH�XSSHU�ORQJ�VXUIDFH�RI�WKH�VSHFLPHQ�

��IRU�EXON\��FURVV�VHFWLRQV�ZLWKRXW�HYHQ�VLGHV��VDZLQJ�WZR�V\PPHWULF�VORSHG�JURRYHV
DORQJ�WKH�WZR�RSSRVLWH�VPDOOHU�ORQJ�VXUIDFHV�RI�WKH�VSHFLPHQ�ZLWK�D�GHSWK�RI�DERXW�D
TXDUWHU�RI�WKH�VSHFLPHQ�GLPHQVLRQ�LQ�WKDW�GLUHFWLRQ�

��IRU�IODW�FURVV�VHFWLRQV��IRUPLQJ�WZR�ODWHUDO�JURRYHV��WR�UHWDLQ�WKH�ZDWHU��ZLWK�QRQ�
REVWUXFWLYH�PDVWLFV�EXOJHV�DW�WKH�ERWWRP�RI�WKH�WZR�RSSRVLWH�VPDOOHU�ORQJ�VXUIDFHV�RI
WKH�VSHFLPHQ�
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D��+\JURVFRSLF�PRLVWXUH�UDQJH E��6XSHU�K\JURVFRSLF�PRLVWXUH�UDQJH

.H\
7\SH�$�0HDVXUHPHQW�RI� OHQJWK�FKDQJHV�EHWZHHQ� WZR�SOXJV�EHLQJ�DWWDFKHG� WR

WKH�IDFLQJ�VXUIDFHV�RI�WKH�VSHFLPHQ
7\SH�%�0HDVXUHPHQW�RI� OHQJWK� FKDQJHV�EHWZHHQ� WZR�PHDVXULQJ� WLSV�EHLQJ� LQ

FRQWDFW�ZLWK�RQH�VSHFLPHQ�VLGH��GLUHFWO\�RU�YLD�SOXJV�

� 'DWD�ORJJLQJ�V\VWHP
� 0HDVXULQJ� FKDPEHU� �ZLWK� KLJK� UHODWLYH� KXPLGLW\� IRU� PHDVXUHPHQWV� LQ

FDVH�E�
� 6HQVRUV�IRU�WHPSHUDWXUH�DQG�KXPLGLW\�FRQWURO
� /HQJWK�FKDQJH�PHDVXULQJ�V\VWHP��H�J��GLDO�JDXJH��LQGXFWLYH�VHQVRU
� 6SHFLPHQ
� 1RQ�REVWUXFWLYH�VSHFLPHQ�VXVSHQVLRQ�

YHUWLFDO�RU�KRUL]RQWDO�IRU�ERWK�W\SHV�$�DQG�%�LQ�FDVH�D�
KRUL]RQWDO�IRU�ERWK�W\SHV�$�DQG�%�LQ�FDVH�E

� 0HDVXULQJ�WLSV��H�J��VSKHUH��W\SH�$��RU�WDSHUHG�SLQ��W\SH�%��SHQHWUDWLQJ
WKH�IRLO�LQ�FDVH�E�

� 3OXJV��H�J��ZLWK�WDSHUHG�KROH�IRU�VSKHUH�FRQWDFW��W\SH�$�
� 9DSRXU�WLJKW�IRLO�DURXQG�WKH�VSHFLPHQ�VXUIDFHV
�� +\SRGHUPLF�V\ULQJH
�� 1HHGOH�SHQHWUDWLQJ�IRLO�IRU�ZDWHU�VXSSO\

)LJXUH�����6FKHPDWLF�UHSUHVHQWDWLRQ�RI�WZR�W\SHV�RI�PHDVXULQJ�VHW�XSV�$��DQG�%��IRU
K\JULF�OHQJWK�FKDQJH�PHDVXUHPHQWV�ERWK�IRU�WKH�K\JURVFRSLF��D��DQG�WKH�VXSHU�

K\JURVFRSLF�PRLVWXUH�UDQJH��E��RI�D�PDWHULDO
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����&RQGLWLRQLQJ�RI�WHVW�VSHFLPHQV

7KH�VSHFLPHQV�VKDOO�EH�LPPHUVHG�LQ�ZDWHU�XQGHU�QRUPDO�SUHVVXUH�FRQGLWLRQV�DQG�DW�WKH
WHVW�WHPSHUDWXUH��VHH������XQWLO�IUHH�ZDWHU�VDWXUDWLRQ�LV�UHDFKHG��IRU�WKH�FULWHULRQ�VHH
����������7KH�ZDWHU�VKDOO�FRYHU�WKH�VSHFLPHQV�E\�QRW�PRUH�WKDQ����PP�

� 3URFHGXUH

����7HVW�FRQGLWLRQV

0HDVXUHPHQWV�VKDOO�EH�FDUULHG�RXW�XQGHU�LVRWKHUPDO�FRQGLWLRQV������������&�RU�����������&
VKRXOG�EH�XVHG�XQOHVV�RWKHUZLVH�VSHFLILHG�

/HQJWK�FKDQJH�PHDVXUHPHQWV�VKDOO�EH�FDUULHG�RXW�LQ�VWHSV�EHWZHHQ�WKH�GU\�VWDWH�DQG�IUHH
ZDWHU�VDWXUDWLRQ�RI�WKH�PDWHULDO��FRYHULQJ�WKH�IROORZLQJ�PRLVWXUH�UDQJHV�

D��7KH�K\JURVFRSLF�PRLVWXUH�UDQJH
$SSUR[LPDWHO\�HYHQO\�GLVWULEXWHG�VWHSV�LQ�UHODWLYH�KXPLGLW\��QRW�PRUH�WKDQ�IRXU�VWHSV�DUH
QHFHVVDU\��VKRXOG�EH�FKRVHQ�IURP�WKH�GU\�VWDWH�XS�WR�DERXW������UHODWLYH�KXPLGLW\�
8QOHVV�RWKHUZLVH�VSHFLILHG��WKH�IROORZLQJ�VWHSV�LQ�UHODWLYH�KXPLGLW\�VKRXOG�EH�XVHG�
GU\�VWDWH��������������������������������������������������UHODWLYH�KXPLGLW\�

127(��,I�PDWHULDOV�DUH�H[SHFWHG�WR�XQGHUJR�VWUXFWXUDO�FKDQJHV�DW�YHU\�ORZ�PRLVWXUH
FRQWHQWV��WKH�ORZHVW�UHODWLYH�KXPLGLW\�VWHS�VKRXOG�EH�FKRVHQ�DSSURSULDWHO\�

E��7KH�VXSHU�K\JURVFRSLF�PRLVWXUH�UDQJH
)URP�WKH�ILQDO�HTXLOLEULXP�PRLVWXUH�FRQWHQW�LQ�WKH�K\JURVFRSLF�UDQJH�DW�H�J������������
UHODWLYH�KXPLGLW\��XS�WR�IUHH�ZDWHU�VDWXUDWLRQ��XI��RI�WKH�VSHFLPHQV��WZR�IXUWKHU�VWHSV�RI
LQFUHDVLQJ�PRLVWXUH�FRQWHQW�DUH�VXIILFLHQW�LQ�PRVW�FDVHV���8QOHVV�RWKHUZLVH�VSHFLILHG�
WKH�IROORZLQJ�PRLVWXUH�FRQWHQW�VWHSV�VKRXOG�EH�XVHG�
DSSUR[LPDWHO\�����XI���DQG�������WR������XI�

����7HVW�SURFHGXUH

������5HPRYH�VSHFLPHQV�IURP�ZDWHU�LPPHUVLRQ�DIWHU�IUHH�ZDWHU�VDWXUDWLRQ�LV�UHDFKHG��IRU
WKH�FULWHULRQ�VHH�����������&DUHIXOO\�UHPRYH�ZDWHU�DGKHULQJ�WR�WKH�VSHFLPHQ�VXUIDFH
�XVLQJ�D�PRLVW�VSRQJH���WKHQ�ZHLJK�WKH�VSHFLPHQ�LQ�WKH�ZHW�VWDWH���'HWHUPLQH�WKH
ZDWHU�FRQWHQW�RI�IUHH�VDWXUDWLRQ��XI��E\�ZHLJKLQJ�WKH�VSHFLPHQ�DJDLQ�DIWHU�GU\LQJ
DFFRUGLQJ�WR�(1�,62���������0HDVXUH�WKH�UHIHUHQFH�OHQJWK�O��LQ�WKH�GU\�VWDWH�

�����:HLJK�WKH�GULHG�VSHFLPHQ�LPPHGLDWHO\�EHIRUH�LQVWDOODWLRQ�LQ�WKH�PHDVXULQJ�FKDPEHU�
%ULQJ�WKH�OHQJWK�FKDQJH�VHQVRU�LQWR�FRQWDFW�ZLWK�WKH�JDXJH�SOXJV��VHH�ILJXUH���D��
DQG�VHW�LW�WR�]HUR���([SDQVLRQ�VKDOO�QRW�EH�REVWUXFWHG�DQG�WKH�ZKROH�VSHFLPHQ
VXUIDFH�VKDOO�EH�LQ�FRQWDFW�ZLWK�WKH�DLU�LQ�WKH�FKDPEHU���:KLOH�PDLQWDLQLQJ�FRQVWDQW
WHPSHUDWXUH�FRQGLWLRQV��VHW�WKH�UHODWLYH�KXPLGLW\�WR�WKH�ILUVW�OHYHO�RI�WKH�K\JURVFRSLF
PRLVWXUH�UDQJH�DFFRUGLQJ�WR�����D��

�����$IWHU�H[SDQVLRQ�KDV�FHDVHG��IRU�WKH�FULWHULRQ�VHH���������UHPRYH�WKH�VSHFLPHQ�IURP
WKH�FKDPEHU��GHWHUPLQH�LWV�PDVV�DQG�UH�LQVWDOO�LW�LQ�WKH�PHDVXULQJ�GHYLFH�ZLWKLQ�WKH
FKDPEHU�DW�WKH�VDPH�KXPLGLW\�OHYHO�DV�EHIRUH�XQWLO�OHQJWK�FKDQJH�HTXLOLEULXP�DW�WKLV
OHYHO�LV�UHDFKHG�DJDLQ�
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�����5HSHDW�WKH�SURFHGXUH�LQ�������IRU�HDFK�OHYHO�RI�UHODWLYH�KXPLGLW\�VSHFLILHG�LQ�����D��

�����$IWHU�WKH�ODVW�VWHS�LQ�WKH�K\JURVFRSLF�PRLVWXUH�UDQJH�ZHLJK�WKH�VSHFLPHQ�WKHQ�ZUDS
DQG�VHDO�LW�LQ�YDSRXU�WLJKW�IRLO�WR�DYRLG�HYDSRUDWLRQ�GXULQJ�WKH�VHFRQG�SDUW�RI�WKH�WHVW
SURFHGXUH�DFFRUGLQJ�WR�����E���WKH�VXSHU�K\JURVFRSLF�PRLVWXUH�UDQJH���6XVSHQG�WKH
VHDOHG�VSHFLPHQ�KRUL]RQWDOO\�E\�D�VXLWDEOH�GHYLFH�ZLWKLQ�WKH�PHDVXULQJ�FKDPEHU�
PDLQWDLQLQJ�FRQVWDQW�WHPSHUDWXUH�DV�EHIRUH��LQ�VXFK�D�ZD\�DV�QRW�WR�REVWUXFW�IUHH
H[SDQVLRQ��%ULQJ�WKH�OHQJWK�FKDQJH�VHQVRU�LQWR�FRQWDFW�ZLWK�WKH�JDXJH�SOXJV
�DOORZLQJ�WKH�PHDVXULQJ�WLSV�RI�WKH�VHQVRU�WR�SHQHWUDWH�WKH�IRLO�DQG�KDYH�UHOLDEOH
FRQWDFW�ZLWK�WKH�WHVW�PDWHULDO��HQVXULQJ�WKDW�WKH�YDSRXU�WLJKWQHVV�LV�PDLQWDLQHG��VHH
ILJXUH���E���DQG�VHW�LW�WR�]HUR�

�����%\�PHDQV�RI�D�K\SRGHUPLF�V\ULQJH�SHQHWUDWH�WKH�IRLO�DW�DSSURSULDWH�ORFDWLRQV�DQG
LQWURGXFH�D�SUHGHWHUPLQHG��VHH�����E���DPRXQW�RI�ZDWHU�WR�WKH�VSHFLPHQ���7KH�ZDWHU
VKRXOG�EH�GLVWULEXWHG�HYHQO\�LQ�RUGHU�WR�UHDFK�D�V\PPHWULF�ZDWHU�XSWDNH�DFFRUGLQJ�WR
������7KH�QHHGOH�KROH�VKRXOG�EH�FORVHG�E\�D�GURS�RI�VHDODQW�

0HDVXUH�WKH�OHQJWK�FKDQJH�DIWHU�ZDWHU�KDV�GLVWULEXWHG�ZLWKLQ�WKH�ZKROH�VSHFLPHQ�DQG
WKH�H[SDQVLRQ�SURFHVV�KDV�FHDVHG���'HWHUPLQH�WKH�PDVV�RI�LQMHFWHG�ZDWHU�E\
ZHLJKLQJ�WKH�V\ULQJH�EHIRUH�DQG�DIWHU�LQMHFWLRQ�

�����5HSHDW�WKH�SURFHGXUH�LQ�������IRU�HDFK�OHYHO�RI�PRLVWXUH�FRQWHQW�VSHFLILHG�LQ�����E��

�����$IWHU�WKH�ILQDO�VWHS�LQ�PRLVWXUH�FRQWHQW�KDV�EHHQ�FRPSOHWHG��UHPRYH�WKH�VSHFLPHQ
IURP�WKH�FKDPEHU�DQG�GHWHUPLQH�LWV�PDVV���7KHQ�UHPRYH�WKH�IRLO��VHDODQWV�HWF��DQG
GHWHUPLQH�WKHLU�PDVV�IRU�SXUSRVHV�DFFRUGLQJ�WR��������

����� ,I�UHTXLUHG�RU�UHFRPPHQGHG��H�J��EHFDXVH�RI�VLJQLILFDQW�GLIIHUHQFHV�IRU�DGVRUSWLRQ
�GHVRUSWLRQ�PRLVWXUH�FRQWHQWV��WKH�SURFHGXUH�FDQ�EH�UHSHDWHG�VWDUWLQJ�IURP�WKH��VWDWH
UHDFKHG�LQ�������DQG�PDNLQJ�PHDVXUHPHQWV�LQ�HQYLURQPHQWV�RI�GHFUHDVLQJ�UHODWLYH
KXPLGLW\��LQ�DFFRUGDQFH�ZLWK�������WR�������

�������&ULWHULD�IRU�HTXLOLEULXP�

D��IUHH�ZDWHU�VDWXUDWLRQ�RI�WKH�VSHFLPHQ�E\�FRPSOHWH�LPPHUVLRQ�WR�ZDWHU�LV
DVVXPHG�WR�EH�UHDFKHG�ZKHQ�WKH�PDVV�FKDQJH�RI�WKH�VSHFLPHQ�RYHU�D�SHULRG�RI
���K�LV�OHVV�WKDQ�������RI�LWV�PDVV���)RU�PDWHULDOV�ZLWK�D�VORZ�PRLVWXUH�XSWDNH��DQ
DSSURSULDWH�ORQJHU�WLPH�LQWHUYDO�IRU�WKH�ILQDO�������PDVV�FKDQJH�VKDOO�EH�WDNHQ�

127(��'UDZLQJ�D�JUDSK�RI�PDVV�LQFUHDVH�LV�KHOSIXO�LQ�WKRVH�FDVHV�

E��K\JULF�H[SDQVLRQ�LV�DVVXPHG�WR�KDYH�FHDVHG�ZKHQ�D�JUDSK�RI�FRQWLQXRXVO\
UHFRUGHG�YDOXHV�KDV�UHDFKHG�WKH�DV\PSWRWLF�ILQDO�YDOXH�RU�DW�OHDVW�DSSUR[LPDWHO\���
��RI�WKH�H[SHFWHG�DV\PSWRWLF�ILQDO�YDOXH�RI�OHQJWK�FKDQJH�UHODWHG�WR�WKH�VWDUWLQJ
YDOXH�RI�WKH�VSHFLILF�PHDVXULQJ�VWHS��VHH�ILJXUH������7DNH�WKH�DV\PSWRWLF�ILQDO�YDOXH
DV�WKH�PHDVXUHG�UHVXOW�
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127(��,Q�PDQ\�FDVHV�WKH�DV\PSWRWH�LV�UHDFKHG�FOHDUO\���D�KRUL]RQWDO�OLQH�LQ�WKH
PHDVXULQJ�SORW��VR�WKDW�LW�LV�REYLRXV�WKDW�WKH�UHDO�ILQDO�YDOXH�RI�WKH�OHQJWK�FKDQJH
PHDVXUHPHQW�KDV�EHHQ�DFKLHYHG���,I�DQ�DV\PSWRWH�LV�QRW�UHDFKHG�FOHDUO\�ZLWKLQ
DQ�DSSURSULDWH�WLPH��WKH�DV\PSWRWLF�ILQDO�YDOXH�FDQ�EH�REWDLQHG�E\�ILWWLQJ�WKH
PHDVXUHG�GDWD�E\�PHDQV�RI�D�VXLWDEOH�DSSUR[LPDWLRQ�IRUPXOD�

127(� � ,UUHJXODULWLHV� DW� WKH� VWDUWLQJ� SRLQWV� IRU� WKH� VXSHU�K\JURVFRSLF�PRLVWXUH
FRQWHQW�VWHSV�FDQ�UHVXOW� IURP�VSHFLPHQ�GHIOHFWLRQV�EHFDXVH�RI�QRQ�V\PPHWULF
ZDWHU�VXSSO\�DW�RQH�VLGH�RI�WKH�VSHFLPHQ�

)LJXUH�����6FKHPDWLF�SORW�RI�PHDVXULQJ�UHVXOWV�IRU�K\JULF�OHQJWK�FKDQJHV�GXH�WR
PRLVWXUH�FRQWHQW�VWHSV�RI�D�VSHFLPHQ�GXULQJ�WHVWV�ZLWKLQ�WKH�K\JURVFRSLF��D��DQG

WKH�VXSHU�K\JURVFRSLF�PRLVWXUH�UDQJH��E��RI�D�PDWHULDO

�������7KH�PDVVHV�RI�SOXJV��DGKHVLYHV��IRLO��VHDODQW�GURSV�HWF��VKDOO�EH�UHFRUGHG�ZLWK�WKH
ZHLJKLQJ�UHVXOWV�WKURXJKRXW�WKLV�SURFHGXUH�DQG�VXEWUDFWHG�DIWHUZDUGV�LQ�RUGHU�WR
REWDLQ�WKH�PDVV�RI�WKH�VSHFLPHQ�

�������$OO�PHDVXULQJ�HTXLSPHQW�VKDOO�EH�FDOLEUDWHG�UHJXODUO\�WR�PLQLPLVH�GHYLFH�HUURUV�
FDOLEUDWLRQ�RI�WKH�OHQJWK�FKDQJH�VHQVRUV�VKDOO�EH�FDUULHG�RXW�EHIRUH�DQG�DIWHU�D
PHDVXULQJ�VHULHV�
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� &DOFXODWLRQ�DQG�H[SUHVVLRQ�RI�UHVXOWV

7KH�K\JULF�H[SDQVLRQ�FRHIILFLHQW�DV�D�IXQFWLRQ�RI�PRLVWXUH�FRQWHQW�RI� WKH�PDWHULDO�FDQ�EH
GHWHUPLQHG�IURP�WKH�PHDVXUHG�OHQJWK�FKDQJHV�DQG�FKDQJHV�LQ�PRLVWXUH�FRQWHQW�DFFRUGLQJ
WR�WKH�IROORZLQJ�VWHSV�

D�� &DOFXODWH� WKH� K\JULF� VWUDLQ� YDOXHV�� �eK�L�� DIWHU� HDFK� PHDVXULQJ� VWHS�� L�� DFFRUGLQJ� WR
HTXDWLRQ�����

( )e K L
L LO O
O

O
O

=
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� �

SD
���

ZKHUH
OL LV�WKH�PHDVXUHG�OHQJWK�DIWHU�PHDVXULQJ�VWHS�L�
DOL LV�WKH�PHDVXUHG�OHQJWK�FKDQJH�SHU�PHDVXULQJ�VWHS�L�
ÊDOL LV�WKH�DFFXPXODWHG�PHDVXUHG�OHQJWK�FKDQJH�DIWHU�PHDVXULQJ�VWHS�L�

3ORW�WKH�YDOXHV�RI��eK�L�DJDLQVW�WKH�PRLVWXUH�FRQWHQW�XL�DIWHU�HDFK�PHDVXULQJ�VWHS�DQG�GUDZ
WKH�FXUYH�UHODWLQJ�DOO��eK�L�WR�XL��VHH�ILJXUH����XSSHU�GLDJUDP��

E��&DOFXODWH�WKH�YDOXHV�RI�WKH�K\JULF�H[SDQVLRQ�FRHIILFLHQW�aK��IURP�WKH�JUDGLHQW�RI�WKH
FXUYH�UHODWLQJ�e K �WR�X�DFFRUGLQJ�WR

XGX
G

D
D

 = KK
K

ee
a ����

ZKHUH
De K LV�WKH�GLIIHUHQFH�LQ�K\JULF�VWUDLQ�EHWZHHQ�WZR�VXFFHVVLYH�PHDVXULQJ�VWHSV�

DX LV� WKH� GLIIHUHQFH� LQ� HTXLOLEULXP� PRLVWXUH� FRQWHQW� EHWZHHQ� WZR� VXFFHVVLYH
PHDVXULQJ�VWHSV�

7KH� TXRWLHQW� �DeK�L� �� �DX�L� IRU� HDFK� VWHS� PD\� EH� WDNHQ� DV� D� VLQJOH� YDOXH� RI� WKH� K\JULF
H[SDQVLRQ�FRHIILFLHQW�DW�WKH�PHDQ�YDOXH� LX IRU�HDFK��DX�L�DFFRUGLQJ�WR�HTXDWLRQV�����WR����

( ) ( ) ( ) �KKK --=D LLL eee ���

( ) �--=D LLL XXX ���

�
�-+

= LL
L

XX
X ���

ZKHUH

LX LV�WKH�FDOFXODWHG�PHDQ�PRLVWXUH�FRQWHQW�IRU�HDFK�PHDVXULQJ�VWHS�L�

�-LX LV�WKH�HTXLOLEULXP�PRLVWXUH�FRQWHQW�EHIRUH�WKH�DFWXDO�PHDVXULQJ�VWHS�L�

LX � LV�WKH�HTXLOLEULXP�PRLVWXUH�FRQWHQW�DIWHU�WKH�DFWXDO�PHDVXULQJ�VWHS�L�

'UDZ�WKH�JUDSK�IRU�WKH�K\JULF�H[SDQVLRQ�FRHIILFLHQWa K � �I��X��DV�WKH�ILQDO�UHVXOW�ZLWKLQ�WKH
UDQJH�RI�����X���XI����VHH�ILJXUH����ORZHU�GLDJUDP��
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)LJXUH�����6FKHPDWLF�GHULYDWLRQ�RI�WKH�K\JULF�H[SDQVLRQ�FRHIILFLHQW�DV�D�IXQFWLRQ�RI
PRLVWXUH�FRQWHQW�IURP�PHDVXUHG�K\JULF�VWUDLQ�DQG�PRLVWXUH�FRQWHQW�FKDQJHV
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� $FFXUDF\

D��7KH�OHQJWK�PHDVXUHPHQW��O���GHSHQGV�RQ�WKH�W\SH�RI�LQVWUXPHQW�DQG�GHYLFH�DFFXUDF\�DV
VSHFLILHG�LQ��D��

(;$03/(��$�GHYLFH�DFFXUDF\�RI�������PP�DQG�D�UHIHUHQFH�OHQJWK� O�� �����PP�ZLOO
OHDG�WR�D�PHDVXULQJ�D�UHODWLYH�DFFXUDF\�IRU�O��RI�
D��O����O�� �������PP�����PP�� �������
ZKHUH�D��O���LV�WKH�HUURU�LQ�O��

E��7KH�OHQJWK�FKDQJH�PHDVXUHPHQW��DO��GHSHQGV�RQ�WKH�W\SH�RI�VHQVRU�DQG�GHYLFH
DFFXUDF\�DV�VSHFLILHG�LQ��E��DQG�DQ\�VXSHULPSRVHG�WKHUPDO�H[SDQVLRQ�RU�FRQWUDFWLRQ
GXH�WR�WKH�WKHUPDO�H[SDQVLRQ�FRHIILFLHQW�a7�RI�WKH�PDWHULDO�DQG�GHYLDWLRQV�LQ�FKDPEHU
WHPSHUDWXUH�DV�VSHFLILHG�LQ��F��

(;$03/(� �$� VHQVRU� DFFXUDF\� RI��� ������PP�DQG�D� WHPSHUDWXUH� YDULDWLRQ� RI���.
ZLWK� � � �a7�  � ��� �� ����� .��� DQG� O��  � ����PP�ZLOO� OHDG� WR� D� UHODWLYH� DFFXUDF\� IRU� D
PHDVXUHG�UHVXOW�DO� ������PP�SHU�PRLVWXUH�FRQWHQW�VWHS�RI�

D�DO��DO� �����������PP�����.�����������.�������PP�������PP�� ��������

ZKHUH�D(DO)�LV�WKH�HUURU�LQ�DO�

F��7KH�PRLVWXUH�FRQWHQW�PHDVXUHPHQW��X���GHSHQGV�RQ�WKH�W\SH�RI�EDODQFH�DQG�GHYLFH
DFFXUDF\�DV�VSHFLILHG�LQ��G����7KH�GLIIHUHQFH�LQ�PRLVWXUH�FRQWHQW�EHWZHHQ�WZR
PHDVXULQJ�VWHSV�UHODWHG�WR�WKH�GU\�PDVV�RI�WKH�VSHFLPHQ�DX� ��P��P���P��LV�GHWHUPLQHG
E\�PHDVXULQJ�WKH�VSHFLPHQ�PDVV�WKUHH�WLPHV��P���P���P����7KH�PHDVXULQJ�HUURU�IURP
WKH�EDODQFH�DFFXUDF\�LV�LQFOXGHG�HDFK�WLPH���7KDW�OHDGV�WR�D�UHODWLYH�HUURU�HVWLPDWLRQ�IRU
DX��H�J��ZLWK�D�EDODQFH�DFFXUDF\�RI�����������GXH�WR�HTXDWLRQ�����

[ ] �

���

��
�
�

�
� P�P�P�P�P��������� X�X��� -+�DDD ���

ZKHUH�D(DX)�LV�WKH�HUURU�LQ�DX�

G��$�WRWDO�PHDVXUHPHQW�HUURU�DQDO\VLV�IRU�WKH�GHWHUPLQHG�K\JULF�H[SDQVLRQ�FRHIILFLHQW�PD\
EH�PDGH�E\�HYDOXDWLQJ�a K  DO���O���[�DX��IRU�HDFK�PRLVWXUH�FRQWHQW�VWHS�DFFRUGLQJ�WR�WKH
ODZ�RI�HUURU�SURSDJDWLRQ��7KDW�OHDGV�WR�DQ�HVWLPDWLRQ�RI��WKH�UHODWLYH�DFFXUDF\�DFFRUGLQJ
WR�HTXDWLRQ����

���
���

�

�

K

K ������

ß
ß
à

Þ

Ï
Ï
Ð

Î
Ü
Ý
Û

Ì
Í
Ë

D
DD

+Ü
Ý
Û

Ì
Í
Ë

D
DD

+ÜÜ
Ý

Û
ÌÌ
Í

Ë D
�=

D
X
X

O
O

O
O

a
a

���



3DJH���
(1�����������

��%6,��������

H��)XUWKHU�LQIOXHQFHV�

+DQGOLQJ�HUURUV��H�J��FDXVHG�E\�VRUSWLRQ�GHVRUSWLRQ�HIIHFWV�GXULQJ�ZHLJKLQJ�RI�QRQ�
VHDOHG�VSHFLPHQV�RXWVLGH�RI�WKH�FKDPEHU��FDQ�EH�DSSUR[LPDWHG�WR�DERXW�������RI�WKH
ZHLJKW��LI�QR�YDOXHV�GXH�WR�ODERUDWRU\�H[SHULHQFH�DUH�DYDLODEOH�

5HSURGXFLELOLW\�HUURUV�IURP�SHUVRQQHO�KDQGOLQJ�ZLOO�QHHG�WR�EH�HVWLPDWHG�DFFRUGLQJ�WR
ODERUDWRU\�H[SHULHQFH��DV�QR�VWDWLVWLFDO�YDOXHV�DUH�DYDLODEOH�

,I�WKH�DV\PSWRWLF�ILQDO�YDOXH�RI�OHQJWK�FKDQJH�IRU�D�PHDVXULQJ�VWHS�LV�QRW�UHDFKHG
FRPSOHWHO\�DQG�KDV�WR�EH�DSSUR[LPDWHG��VHH��������E����DQ�DGGLWLRQDO�HUURU�IRU�DO�FDQ
DULVH�ZKLFK�KDV�WR�EH�HYDOXDWHG�IRU�WKH�VSHFLDO�FDVH�DQG�VKRXOG�QRW�H[FHHG�D�YDOXH�RI
����

�� 7HVW�UHSRUW

7KH�WHVW�UHSRUW�VKDOO�FRQWDLQ�WKH�IROORZLQJ�

D� UHIHUHQFH�WR�WKLV�VWDQGDUG�

E��SURGXFW�LGHQWLILFDWLRQ�
��SURGXFW�QDPH��IDFWRU\��PDQXIDFWXUHU�RU�VXSSOLHU�
��W\SH�RI�SURGXFW�
��SURGXFWLRQ�FRGH�QXPEHU�
��WKH�IRUP�LQ�ZKLFK�WKH�SURGXFW�DUULYHG�DW�WKH�ODERUDWRU\��SDFNDJLQJ��GDWH�RI�GHOLYHU\�
��RWKHU�LQIRUPDWLRQ�LI�QHFHVVDU\�

F��SUHSDUDWLRQ�RI�WHVW�VSHFLPHQV�
��QXPEHU�RI�VSHFLPHQV�
��GDWH��SODFH�DQG�PHWKRG�RI�SUHSDUDWLRQ�
��GHWDLOV�RI�DQ\�FXULQJ�SURFHVVHV��SUH�FRQGLWLRQLQJ�
��RWKHU�GHWDLOV�RI�UHOHYDQFH�WR�WKH�WHVW�UHVXOW�

G��WHVW�SURFHGXUH�
��PHDVXULQJ�GHYLFH�DQG�WHVW�FRQILJXUDWLRQ�
��LQIRUPDWLRQ�RQ�FRQWUROOHG�WHVW�HQYLURQPHQW�DQG�WHVW�FRQGLWLRQV�
��GDWH�RI�WKH�VWDUW�DQG�GXUDWLRQ�RI�WKH�WHVW�
��DQ\�IDFWRUV�WKDW�PD\�KDYH�LQIOXHQFHG�WKH�UHVXOWV�

H��UHVXOWV�
��WDEOH�RI�PHDVXUHG�LQGLYLGXDO�VSHFLPHQ�YDOXHV�DQG�PHDQ�YDOXHV��UHIHUHQFH�OHQJWK��IUHH
ZDWHU� VDWXUDWLRQ�� VWHSV� RI� UHODWLYH� KXPLGLW\�� PRLVWXUH� FRQWHQW�� OHQJWK� FKDQJH�� K\JULF
VWUDLQ�DQG�K\JULF�H[SDQVLRQ�FRHIILFLHQW��
��JUDSK�VKRZLQJ�PHDQ�YDOXH�FXUYH�RI�K\JULF�H[SDQVLRQ�FRHIILFLHQW�
��HVWLPDWH�RI�DFFXUDF\�
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%LEOLRJUDSK\

���)OHLVFKHU��:���(LQIOX��GHV�=HPHQWV�DXI�6FKZLQGHQ�XQG�4XHOOHQ�YRQ�%HWRQ�
'LVVHUWDWLRQ�78�0�QFKHQ������

���+HOPXW��5��$��DQG�7XUN��'���7KH�UHYHUVLEOH�DQG�LUUHYHUVLEOH�GU\LQJ�VKULQNDJH�RI
KDUGHQHG�3RUWODQG�FHPHQW�DQG�7ULFDOFLXP�DQG�6LOLFDWH�3DVWHV��-RXUQDO�RI�WKH
3&$�5HVHDUFK�DQG�'HYHORSPHQW�/DERUDWRULHV��0D\���������SS������

���0|OOHU��8���7KHUPR�K\JULVFKH�)RUPlQGHUXQJHQ�XQG�(LJHQVSDQQXQJHQ�YRQ�QDW�UOLFKHQ
XQG�N�QVWOLFKHQ�0DXHUVWHLQHQ���'LVVHUWDWLRQ�8QLYHUVLWlW�6WXWWJDUW������



blank



BS EN
13009:2000

BSI
389 Chiswick High Road
London
W4 4AL

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

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.


