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,QFRUSRUDWLQJ�
$PHQGPHQW�1R���

0DWHULDOV�DQG�DUWLFOHV�
LQ�FRQWDFW�ZLWK�
IRRGVWXIIV�¦�
&XWOHU\�DQG�WDEOH�
KROORZDUH�¦

3DUW����5HTXLUHPHQWV�IRU�JROG�SODWHG�
FXWOHU\

7KH�(XURSHDQ�6WDQGDUG�(1�,62�������������LQFRUSRUDWLQJ�DPHQGPHQW�
1R���������KDV�WKH�VWDWXV�RI�D�%ULWLVK�6WDQGDUG
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7KLV�%ULWLVK�6WDQGDUG��KDYLQJ�
EHHQ�SUHSDUHG�XQGHU�WKH�
GLUHFWLRQ RI�WKH�&RQVXPHU�
3URGXFWV�DQG�6HUYLFHV�6HFWRU�
%RDUG��ZDV�SXEOLVKHG�XQGHU�WKH�
DXWKRULW\�RI�WKH�6WDQGDUGV�%RDUG�
DQG�FRPHV�LQWR�HIIHFW�RQ�
���)HEUXDU\�����

��%6,��������

,6%1��������������

1DWLRQDO�IRUHZRUG

7KLV�%ULWLVK�6WDQGDUG�LV�WKH�(QJOLVK�ODQJXDJH�YHUVLRQ�RI�(1 ,62 �������������
,W�LV�LGHQWLFDO�ZLWK�,62 ������������
7KH�8.�SDUWLFLSDWLRQ�LQ�LWV�SUHSDUDWLRQ�ZDV�HQWUXVWHG�WR�7HFKQLFDO�&RPPLWWHH�
&:�����&XWOHU\�DQG�WDEOH�KROORZDUH��ZKLFK�KDV�WKH�UHVSRQVLELOLW\�WR�

¦�DLG�HQTXLUHUV�WR�XQGHUVWDQG�WKH�WH[W�
¦�SUHVHQW�WR�WKH�UHVSRQVLEOH�LQWHUQDWLRQDO�(XURSHDQ�FRPPLWWHH�DQ\�
HQTXLULHV�RQ�WKH�LQWHUSUHWDWLRQ��RU�SURSRVDOV�IRU�FKDQJH��DQG�NHHS�WKH�8.�
LQWHUHVWV�LQIRUPHG�
¦�PRQLWRU�UHODWHG�LQWHUQDWLRQDO�DQG�(XURSHDQ�GHYHORSPHQWV�DQG�
SURPXOJDWH�WKHP�LQ�WKH�8.�

$�OLVW�RI�RUJDQL]DWLRQV�UHSUHVHQWHG�RQ�WKLV�FRPPLWWHH�FDQ�EH�REWDLQHG�RQ�
UHTXHVW�WR�LWV�VHFUHWDU\�
7KH�WH[WXDO�HUURUV�VHW�RXW�EHORZ�ZHUH�GLVFRYHUHG�ZKHQ�WKH�(QJOLVK�ODQJXDJH�
YHUVLRQ�RI�(1�,62��������ZDV�DGRSWHG�DV�WKH�QDWLRQDO�VWDQGDUG��7KH\�KDYH�
EHHQ�UHSRUWHG�WR�&(1�LV�D�SURSRVDO�WR�DPHQG�WKH�WH[W�RI�WKH�(XURSHDQ�
6WDQGDUG�
,Q�����VHFRQG�SDUDJUDSK�GHOHWH�§LQFOLQHG¨�DQG�UHSODFH�ZLWK�§LQFOXGHG¨
,Q�'������UHSODFH�§&RQQHFW�WKH�WHVW�ORDG¨�E\�§&RQQHFW�WKH�WHVW�ORDG����1����1�¨
&URVV�UHIHUHQFHV
$WWHQWLRQ�LV�GUDZQ�WR�WKH�IDFW�WKDW�&(1�DQG�&(1(/(&�VWDQGDUGV�QRUPDOO\�
LQFOXGH�DQ�DQQH[�ZKLFK�OLVWV�QRUPDWLYH�UHIHUHQFHV�WR�LQWHUQDWLRQDO�
SXEOLFDWLRQV�ZLWK�WKHLU�FRUUHVSRQGLQJ�(XURSHDQ�SXEOLFDWLRQV��7KH�%ULWLVK�
6WDQGDUGV�ZKLFK�LPSOHPHQW�LQWHUQDWLRQDO�RU�(XURSHDQ�SXEOLFDWLRQV�UHIHUUHG�
WR�LQ�WKLV�GRFXPHQW�PD\�EH�IRXQG�LQ�WKH�%6,�6WDQGDUGV�&DWDORJXH�XQGHU�WKH�
VHFWLRQ�HQWLWOHG�§,QWHUQDWLRQDO�6WDQGDUGV�&RUUHVSRQGHQFH�,QGH[¨��RU�E\�XVLQJ�
WKH�§)LQG¨�IDFLOLW\�RI�WKH�%6,�6WDQGDUGV�(OHFWURQLF�&DWDORJXH�
$�%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�,62�WLWOH�SDJH��SDJH����WKH�,62�WLWOH�SDJH��SDJHV�LL�WR�LY��SDJHV���WR����
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�

$PHQGPHQWV�LVVXHG�VLQFH�SXEOLFDWLRQ

$PG��1R� 'DWH &RPPHQWV
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&RQWHQWV

3DJH
1DWLRQDO�IRUHZRUG ,QVLGH�IURQW�FRYHU
)RUHZRUG �
)RUHZRUG LLL
7H[W�RI�,62������� �
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(8523($1�67$1'$5'

1250(�(8523e(11(

(8523b,6&+(�1250

(1�,62�������

'HFHPEHU�����

,&6������������������

'HVFULSWRUV��6HH�,62�GRFXPHQW

(QJOLVK�YHUVLRQ

0DWHULDOV�DQG�DUWLFOHV�LQ�FRQWDFW�ZLWK�IRRGVWXIIV�¦�
&XWOHU\ DQG�WDEOH�KROORZDUH�¦�3DUW����5HTXLUHPHQWV�

IRU JROG�SODWHG�FXWOHU\�
�,62�������������

0DWpULDX[�HW�REMHWV�HQ�FRQWDFW�DYHF�OHV�GHQUpHV�
DOLPHQWDLUHV�¦�&RXWHOOHULH�HW�RUIqYUHULH�GH�
WDEOH�¦�3DUWLH����([LJHQFHV�UHODWLYHV�j�OD�
FRXWHOOHULH�HW�DX[�FRXYHUWV�GRUpV�
�,62�������������

:HUNVWRIIH�XQG�*HJHQVWlQGH�LQ�.RQWDNW�PLW�
/HEHQVPLWWHOQ�¦�6FKQHLGZDUHQ�XQG�
7DIHOJHUlWH�¦�7HLO����$QIRUGHUXQJHQ�I�U�
YHUJROGHWH�%HVWHFNH��,62�������������

7KLV�(XURSHDQ�6WDQGDUG�ZDV�DSSURYHG�E\�&(1�RQ �� 2FWREHU �����
&(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�

&(1

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

&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�,62�������������(
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(1 ,62 �����������

��%6,���������

)RUHZRUG

7KH�WH[W�RI�(1�,62�������������KDV�EHHQ�SUHSDUHG�
E\�7HFKQLFDO�&RPPLWWHH�&(1�7& ����§8WHQVLOV�LQ�
FRQWDFW�ZLWK�IRRG¨��WKH�VHFUHWDULDW�RI�ZKLFK�LV�KHOG�E\�
%6,��LQ�FROODERUDWLRQ�ZLWK�7HFKQLFDO�&RPPLWWHH�
,62�7& ����§&XWOHU\�DQG�WDEOH�DQG�GHFRUDWLYH�PHWDO�
KROORZ�ZDUH¨�
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\�
-XQH ������DQG�FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV�VKDOO�
EH�ZLWKGUDZQ�DW�WKH�ODWHVW�E\�-XQH �����
(1�,62������FRQVLVWV�RI�WKH�IROORZLQJ�SDUWV�

¦�3DUW����5HTXLUHPHQWV�IRU�FXWOHU\�IRU�WKH�
SUHSDUDWLRQ�RI�IRRG�
¦�3DUW����5HTXLUHPHQWV�IRU�VWDLQOHVV�VWHHO�DQG�
VLOYHU�SODWHG�FXWOHU\�
¦�3DUW����5HTXLUHPHQWV�IRU�VLOYHU�SODWHG�WDEOH�
DQG�GHFRUDWLYH�KROORZDUH�
¦�3DUW����5HTXLUHPHQWV�IRU�JROG�SODWHG�FXWOHU\�

)XUWKHU�SDUWV�DUH�SURSRVHG�ZLWK�WKH�IROORZLQJ�WLWOHV�
¦�3DUW����6SHFLILF�FXWWLQJ�WHVW�
¦�3DUW����/DFTXHUHG�OLJKWO\�VLOYHU�SODWHG�WDEOH�
DQG�GHFRUDWLYH�KROORZDUH�
¦�3DUW����6SHFLILFDWLRQ�IRU�WDEOH�FXWOHU\�PDGH�RI�
SUHFLRXV�PHWDOV�DQG�WKHLU�DOOR\V��HVSHFLDOO\�VLOYHU�
FXWOHU\�
¦�3DUW����6SHFLILFDWLRQ�IRU�VLOYHU�WDEOH�DQG�
GHFRUDWLYH�KROORZDUH�

$FFRUGLQJ�WR�WKH�&(1�&(1(/(&�,QWHUQDO�
5HJXODWLRQV��WKH�QDWLRQDO�VWDQGDUGV�RUJDQL]DWLRQV�
RI�WKH�IROORZLQJ�FRXQWULHV�DUH�ERXQG�WR�LPSOHPHQW�
WKLV�(XURSHDQ�6WDQGDUG��$XVWULD��%HOJLXP��
&]HFK 5HSXEOLF��'HQPDUN��)LQODQG��)UDQFH��
*HUPDQ\��*UHHFH��,FHODQG��,UHODQG��,WDO\��
/X[HPEXUJ��1HWKHUODQGV��1RUZD\��3RUWXJDO��6SDLQ��
6ZHGHQ��6ZLW]HUODQG�DQG�WKH�8QLWHG�.LQJGRP�
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(1 ,62 �����������

LL ��%6,��������

&RQWHQWV

3DJH
)RUHZRUG LLL
,QWURGXFWLRQ �
�� 6FRSH �
�� 1RUPDWLYH�UHIHUHQFHV �
�� 'HILQLWLRQV �
�� 0DWHULDOV�DQG�WKHLU�DSSOLFDWLRQ �
�� &RQVWUXFWLRQ �
�� *ROG�SODWHG�FXWOHU\ �
�� 3HUIRUPDQFH�UHTXLUHPHQWV �
�� 0DUNLQJ�DQG�ODEHOOLQJ �
$QQH[�$��QRUPDWLYH��7HVW�PHWKRG�IRU�DYHUDJH�WKLFNQHVV�RI�JROG�
FRDWLQJ �
$QQH[�%��QRUPDWLYH��6FKOHJHO�PHWKRG�RI�GHWHUPLQLQJ�VXUIDFH�DUHD �
$QQH[�&��QRUPDWLYH��7HVW�PHWKRG�IRU�FRUURVLRQ�UHVLVWDQFH�RI�
XQSODWHG�VWHHO FXWOHU\ �
$QQH[�'��QRUPDWLYH��7HVW�PHWKRG�IRU�VWUHQJWK�RI�NQLYHV�ZLWK�
PDUWHQVLWLF VWDLQOHVV VWHHO�EODGHV�DQG�FDUYLQJ�IRUNV �
$QQH[�(��QRUPDWLYH��7HVW�PHWKRG�IRU�DGKHVLRQ�RI�JROG�FRDWLQJV ��
$QQH[�)��LQIRUPDWLYH��$�'HYLDWLRQV ��
$QQH[�*��LQIRUPDWLYH��%LEOLRJUDSK\ ��
)LJXUH���¦�6WUHQJWK�WHVW�IRU�D�VSRRQ �
)LJXUH�&���¦�$SSDUDWXV�IRU�FRUURVLRQ�WHVW �
)LJXUH�'���¦�6WUHQJWK�WHVW�DSSDUDWXV�IRU�NQLYHV �
)LJXUH�'���¦�'HWHUPLQDWLRQ�RI�DQJOH�RI�SHUPDQHQW�GHIRUPDWLRQ ��
7DEOH���¦�0HWDOV�IRU�WDEOH�FXWOHU\��FRPSRVLWLRQV�OLPLW �
7DEOH���¦�$YHUDJH�WKLFNQHVV�RI�FODVVHV�RI�JROG�FRDWLQJ �
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(1 ,62 �����������

��%6,�������� LLL

)RUHZRUG

,62��WKH�,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��LV�D�ZRUOGZLGH�
IHGHUDWLRQ�RI�QDWLRQDO�VWDQGDUGV�ERGLHV��,62�PHPEHU�ERGLHV���7KH�ZRUN�RI�
SUHSDULQJ�,QWHUQDWLRQDO�6WDQGDUGV�LV�QRUPDOO\�FDUULHG�RXW�WKURXJK�,62�WHFKQLFDO�
FRPPLWWHHV��(DFK�PHPEHU�ERG\�LQWHUHVWHG�LQ�D�VXEMHFW�IRU�ZKLFK�D�WHFKQLFDO�
FRPPLWWHH�KDV�EHHQ�HVWDEOLVKHG�KDV�WKH�ULJKW�WR�EH�UHSUHVHQWHG�RQ�WKDW�
FRPPLWWHH��,QWHUQDWLRQDO�RUJDQL]DWLRQV��JRYHUQPHQWDO�DQG�QRQ�JRYHUQPHQWDO��
LQ�OLDLVRQ�ZLWK�,62��DOVR�WDNH�SDUW�LQ�WKH�ZRUN��,62�FROODERUDWHV�FORVHO\�ZLWK�WKH�
,QWHUQDWLRQDO�(OHFWURWHFKQLFDO�&RPPLVVLRQ��,(&��RQ�DOO�PDWWHUV�RI�
HOHFWURWHFKQLFDO�VWDQGDUGL]DWLRQ�
'UDIW�,QWHUQDWLRQDO�6WDQGDUGV�DGRSWHG�E\�WKH�WHFKQLFDO�FRPPLWWHHV�DUH�
FLUFXODWHG�WR�WKH�PHPEHU�ERGLHV�IRU�YRWLQJ��3XEOLFDWLRQ�DV�DQ�,QWHUQDWLRQDO�
6WDQGDUG�UHTXLUHV�DSSURYDO�E\�DW�OHDVW �� ��RI�WKH�PHPEHU�ERGLHV�FDVWLQJ�D�YRWH�
,QWHUQDWLRQDO�6WDQGDUG�,62 �������ZDV�SUHSDUHG�E\�WKH�(XURSHDQ�&RPPLWWHH�
IRU�6WDQGDUGL]DWLRQ��&(1��LQ�FROODERUDWLRQ�ZLWK�,62�7HFKQLFDO�&RPPLWWHH�
7& �����&XWOHU\�DQG�WDEOH�DQG�GHFRUDWLYH�PHWDO�KROORZ�ZDUH��LQ�DFFRUGDQFH�ZLWK�
WKH�$JUHHPHQW�RQ�WHFKQLFDO�FRRSHUDWLRQ�EHWZHHQ�,62�DQG�&(1��9LHQQD�
$JUHHPHQW��
,62������FRQVLVWV�RI�WKH�IROORZLQJ�SDUWV��XQGHU�WKH�JHQHUDO�WLWOH�0DWHULDOV�DQG�
DUWLFOHV�LQ�FRQWDFW�ZLWK�IRRGVWXIIV�¦�&XWOHU\�DQG�WDEOH�KROORZDUH�

¦�3DUW����5HTXLUHPHQWV�IRU�FXWOHU\�IRU�WKH�SUHSDUDWLRQ�RI�IRRG�
¦�3DUW����5HTXLUHPHQWV�IRU�VWDLQOHVV�VWHHO�DQG�VLOYHU�SODWHG�FXWOHU\�
¦�3DUW����5HTXLUHPHQWV�IRU�VLOYHU�SODWHG�WDEOH�DQG�GHFRUDWLYH�KROORZDUH�
¦�3DUW����5HTXLUHPHQWV�IRU�JROG�SODWHG�FXWOHU\�

)XUWKHU�SDUWV�DUH�SURSRVHG�ZLWK�WKH�IROORZLQJ�WLWOHV�
¦�3DUW����6SHFLILF�FXWWLQJ�WHVW�
¦�3DUW����/DFTXHUHG�OLJKWO\�VLOYHU�SODWHG�WDEOH�DQG�GHFRUDWLYH�KROORZDUH�
¦�3DUW����6SHFLILFDWLRQ�IRU�WDEOH�FXWOHU\�PDGH�RI�SUHFLRXV�PHWDOV�DQG�WKHLU�
DOOR\V��HVSHFLDOO\�VLOYHU�FXWOHU\�
¦�3DUW����6SHFLILFDWLRQ�IRU�VLOYHU�WDEOH�DQG�GHFRUDWLYH�KROORZDUH�

$QQH[�$�WR�$QQH[�(�IRUP�DQ�LQWHJUDO�SDUW�RI�WKLV�SDUW�RI�,62 ������$QQH[�*�LV�
IRU�LQIRUPDWLRQ�RQO\�

'HVFULSWRUV��7DEOHZDUH��IODWZDUH��JROG�SODWLQJ��FXWOHU\��VSHFLILFDWLRQV��PDWHULDOV�VSHFLILFDWLRQV��
SHUIRUPDQFH��WHVWV��SHUIRUPDQFH�WHVWV��PDUNLQJ��ODEHOOLQJ�
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��%6,�������� �

,QWURGXFWLRQ
7KLV�6WDQGDUG�GRHV�QRW�FRYHU�WKRVH�IHDWXUHV�RI�
FXWOHU\�ZKLFK�DUH�PDWWHUV�RI�SHUVRQDO�FKRLFH�IRU�WKH�
XVHU��VXFK�DV�WKH�GHVLJQ��VL]H��W\SH�RI�ILQLVK��EODGH�
IOH[LELOLW\�RU�VLPLODU�FKDUDFWHULVWLFV�ZKLFK�FDQ�EH�
UHDGLO\�LGHQWLILHG�E\�WKH�SXUFKDVHU�DW�WKH�SRLQW�RI�
VDOH�
$WWHQWLRQ�LV�GUDZQ�WR�'LUHFWLYHV�RI�WKH�(XURSHDQ�
&RPPXQLW\�FRQFHUQLQJ�PDWHULDOV�DQG�DUWLFOHV�LQ�
FRQWDFW�ZLWK�IRRG��LQ�SDUWLFXODU�WR�'LUHFWLYHV�
(& �������DQG�(& �������

��6FRSH
7KLV�6WDQGDUG�VSHFLILHV�WKH�IROORZLQJ�UHTXLUHPHQWV�
IRU�JROG�SODWHG�FXWOHU\�

D��SHUIRUPDQFH�UHTXLUHPHQWV�IRU�WDEOH�FXWOHU\��IRU�
H[DPSOH��NQLYHV��IRUNV��VSRRQV��FDUYLQJ�VHWV��
ODGOHV��DQG�RWKHU�VHUYLQJ�SLHFHV��
E��FRPSRVLWLRQ�OLPLWV�IRU�EDVH�PHWDOV�IRU�FXWOHU\�
F��WHVWV�IRU�UHVLVWDQFH�WR�SHUPDQHQW�GHIRUPDWLRQ��
ILUPQHVV�RI�KDQGOH�DWWDFKPHQW��KDUGQHVV�RI�
EODGHV��UHVLVWDQFH�WR�FRUURVLRQ�DQG�WKH�WKLFNQHVV�
DQG�DGKHVLRQ�RI�JROG�FRDWLQJV�
G��WKUHH�PLQLPXP�WKLFNQHVVHV�RI�JROG�SODWLQJ��D�
ILUVW�FODVV��D�VHFRQG�FODVV��DQG�D�WKLUG�FODVV�

7KLV�6WDQGDUG�VSHFLILHV�WKH�PHWKRG�RI�GHILQLQJ�JROG�
GHSRVLWV�IRU�HDFK�DQG�HYHU\�LWHP�DQG�DOVR�WHVW�
PHWKRGV�
7KLV�6WDQGDUG�GRHV�QRW�DSSO\�WR�WDEOH�FXWOHU\�ZKLFK�
KDV�RQO\�VPDOO�DUHDV�RI�JROG�SODWH�DV�LQOD\V�LQ�QRQ�
JROG�SODWHG�GHFRUDWLRQ�

��1RUPDWLYH�UHIHUHQFHV
7KLV�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�6WDQGDUG�RQO\�ZKHQ�
LQFRUSRUDWHG�LQ�LW�E\�DPHQGPHQW�RU�UHYLVLRQ��)RU�
XQGDWHG�UHIHUHQFHV�WKH�ODWHVW�HGLWLRQ�RI�WKH�
SXEOLFDWLRQ�UHIHUUHG�WR�DSSOLHV�
,62�������0HWDOOLF�DQG�R[LGH�FRDWLQJV�¦�
0HDVXUHPHQW�RI�FRDWLQJ�WKLFNQHVV�¦�0LFURVFRSLFDO�
PHWKRG��
,62�������0HWDOOLF�FRDWLQJV�¦�0HDVXUHPHQW�RI�
FRDWLQJ�WKLFNQHVV�¦�&RXORPHWULF�PHWKRG�E\�DQRGLF�
GLVVROXWLRQ��
,62�������0HWDOOLF�FRDWLQJV�¦�0HDVXUHPHQW�RI�
FRDWLQJ�WKLFNQHVV�¦�;�UD\�VSHFWURPHWULF�PHWKRGV��
,62�������0HWDOOLF�DQG�QRQ�PHWDOOLF�FRDWLQJV�¦�
0HDVXUHPHQW�RI�WKLFNQHVV�¦�%HWD�VFDWWHU�PHWKRG��

,62������������&XWOHU\�DQG�IODWZDUH�¦�
1RPHQFODWXUH��
,62������������0HWDOOLF�PDWHULDOV�¦�+DUGQHVV�
WHVW ¦�5RFNZHOO�WHVW��VFDOHV�$�¥�%�¥�&�¥�'�¥�(�¥�)�¥�
* ¥�+�¥�.���
(1�,62���������0DWHULDOV�DQG�DUWLFOHV�LQ�FRQWDFW�
ZLWK�IRRGVWXIIV�¦�&XWOHU\�DQG�WDEOH�KROORZDUH�¦�
3DUW����5HTXLUHPHQWV�IRU�VWDLQOHVV�VWHHO�DQG�VLOYHU�
SODWHG�FXWOHU\��,62 ��������������

��'HILQLWLRQV
)RU�WKH�SXUSRVHV�RI�WKLV�6WDQGDUG�WKH�GHILQLWLRQV�
JLYHQ�LQ�,62 ����������DQG�(1�,62��������DSSO\�
WRJHWKHU�ZLWK�WKH�IROORZLQJ�

����
KDUG�JROG�SODWLQJ

UHILQHG�JROG�SODWLQJ�FRQWDLQLQJ�HOHPHQWV�ZKLFK�
LQFUHDVH�WKH�KDUGQHVV

��0DWHULDOV�DQG�WKHLU�DSSOLFDWLRQ
����*HQHUDO

7KH�FXWOHU\�VKDOO�EH�PDGH�IURP�PDWHULDOV�WKDW�
HQDEOH�WKH�ILQLVKHG�SURGXFW�WR�PHHW�DOO�RI�WKH�
SHUIRUPDQFH�UHTXLUHPHQWV�RI�WKLV�VWDQGDUG�
127( 7KH�FXWOHU\�VKRXOG�QRW�XQGHU�IRUHVHHDEOH�FRQGLWLRQV�RI�
XVH�WUDQVIHU�DQ\�VXEVWDQFH�OLNHO\�WR�EH�GHWULPHQWDO�WR�KHDOWK�RU�
WR�KDYH�DQ\�GHWULPHQWDO�RUJDQROHSWLF�HIIHFWV�

����0HWDOV

������7KH�FRPSRVLWLRQ�RI�PHWDO�SDUWV�RI�WDEOH�FXWOHU\�
VKDOO�EH�DV�JLYHQ�LQ 7DEOH���
������$OO�JROG�SODWHG�SDUWV�RI�WDEOH�FXWOHU\�VKDOO�EH�LQ�
DFFRUGDQFH�ZLWK�WKH�UHTXLUHPHQWV�RI�FODXVH ��

��&RQVWUXFWLRQ
����*HQHUDO

&XWOHU\�PDQXIDFWXUHG�IURP�WKH�PDWHULDOV�VSHFLILHG�
LQ�FODXVH ��VKDOO�EH�VR�FRQVWUXFWHG�WKDW�LW�PHHWV�DOO�
WKH�UHOHYDQW�SHUIRUPDQFH�UHTXLUHPHQWV�RI�WKLV�
VWDQGDUG�

����$OLJQPHQW��XQLIRUPLW\�DQG�DEVHQFH�RI�
GHIHFWV

������$OO�VXUIDFHV�VKDOO�EH�IUHH�IURP�FUDFNV��SLWV�DQG�
RWKHU�GHIHFWV�
������$OO�FXWOHU\�VKDOO�EH�HVVHQWLDOO\�VWUDLJKW�DQG�
V\PPHWULFDO�H[FHSW�ZKHQ�WKH�ODFN�RI�VWUDLJKWQHVV�RU�
V\PPHWU\�LV�DQ�LQWHQWLRQDO�IHDWXUH�RI�WKH�GHVLJQ�
������,GHQWLFDO�LWHPV�ZLWKLQ�D�EDWFK�VKDOO�VKRZ�QR�
YDULDWLRQ�LQ�GLPHQVLRQ�RU�IRUP�
������$OO�HGJHV��LQFOXGLQJ�WKH�HGJHV�RI�VSRRQV��IRUNV��
ODGOHV�DQG�WKH�LQVLGHUV�RI�IRUN�SURQJV��VKDOO�EH�IUHH�
IURP�EXUUV�DQG�WKH�URXJKQHVV�RI�EODQNHG�HGJHV�VKDOO�
KDYH�EHHQ�UHPRYHG�E\�D�VXLWDEOH�RSHUDWLRQ�
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��%6,�������� �

������7DEOH�NQLYHV�VKDOO�EH�EDODQFHG�VXFK�WKDW�ZKHQ�
WKH�NQLIH�LV�SLYRWHG�RQ�LWV�EROVWHU��RU�DW�WKH�MXQFWLRQ�
RI�WKH�KDQGOH�DQG�EODGH�LI�QR�EROVWHU�LV�SUHVHQW��WKH�
KDQGOH�VKDOO�EH�KHDYLHU�WKDQ�WKH�EODGH�
������&RPSOLDQFH�ZLWK�WKH�UHTXLUHPHQWV�IRU ������
WR ������VKDOO�EH�FKHFNHG�E\�WRXFK�RU�E\�YLVXDO�
LQVSHFWLRQ�XVLQJ�QRUPDO�FRUUHFWHG�YLVLRQ�

����+ROORZ�KDQGOHV

7KH�VHDPV�MRLQLQJ�KROORZ�KDQGOHV�WRJHWKHU�VKDOO�EH�
ZDWHUWLJKW�

����.QLIH�EODGHV

6WDLQOHVV�VWHHO�NQLIH�EODGHV�VKDOO�QRW�EH�JROG�SODWHG�

����.QLIH�HGJHV

7KH�FXWWLQJ�HGJH�RI�VKDUSHQHG�WDEOH�NQLYHV�VKDOO�EH�
HLWKHU�VFDOORSHG�RU�VHUUDWHG�RU�VKDOO�EH�ZKHWWHG�WR�DQ�
LQFOXGHG�DQJOH�QRW�JUHDWHU�WKDQ ����
7KH�FXWWLQJ�HGJHV�RI�D�FDUYLQJ�NQLIH�EODGH�VKDOO�EH�
ZKHWWHG�WR�DQ�LQFOLQHG�DQJOH�QRW�JUHDWHU�WKDQ ����
DQG�VKDOO�QRW�EH�WKLFNHU�WKDQ ���� PP�ZKHQ�
PHDVXUHG � PP�IURP�WKH�H[WHUQDO�VLGH�RI�WKH�HGJH�

����6SUXQJ�IRUN�JXDUGV

:KHQ�ILWWHG��VSUXQJ�IRUN�JXDUGV�VKDOO�KDYH�D�
SRVLWLYH�RSHQLQJ�DQG�FORVLQJ�VQDS�DFWLRQ�

��*ROG�SODWHG�FXWOHU\
����*HQHUDO

,WHPV�RI�FXWOHU\�FODLPHG�WR�EH�JROG�SODWHG�VKDOO�
FRPSO\�ZLWK�WKH�DGGLWLRQDO�UHTXLUHPHQWV�RI ����
DQG ����

����$YHUDJH�WKLFNQHVV

7KH�DYHUDJH�WKLFNQHVV�RI�JROG�FRDWLQJ�RQ�HDFK�DQG�
HYHU\�ILQLVKHG�LWHP�ZKHQ�PHDVXUHG�LQ�DFFRUGDQFH�
ZLWK�WKH�PHWKRGV�GHVFULEHG�LQ $QQH[�$��ZHLJKW�RI�
FRDWLQJ��DQG�$QQH[�%��DUHD�RI�FRDWLQJ��VKDOO�EH�DV�
VSHFLILHG�LQ�7DEOH���

����/RFDO�WKLFNQHVV

7KH�PLQLPXP�ORFDO�WKLFNQHVV�RI�JROG�FRDWLQJ�RQ�
VLJQLILFDQW�VXUIDFHV��L�H� WKRVH�SDUWV�RI�FXWOHU\�
VXEMHFW�WR�WKH�JUHDWHVW�ZHDU��VHH �����RI�DUWLFOHV�RI�
IUHTXHQW�XVH�VKDOO�QRW�EH�OHVV�WKDQ �� ��RI�WKH�
DYHUDJH�WKLFNQHVV�GHHPHG�WR�EH�RQ�WKH�LWHP�
7KH�PLQLPXP�ORFDO�WKLFNQHVV�VKDOO�EH�PHDVXUHG�LQ�
DFFRUGDQFH�ZLWK�RQH�RI�WKH�PHWKRGV�VSHFLILHG�LQ�
,62 ������,62 ������,62 �����RU�,62 ������,Q�FDVH�
RI�GLVSXWH�WKH�WKLFNQHVV�VKDOO�EH�PHDVXUHG�LQ�
DFFRUGDQFH�WR�,62 �����

��3HUIRUPDQFH�UHTXLUHPHQWV
����0LQLPXP�KDUGQHVV�RI�KDUG�JROG�FRDWLQJV

*ROG�FRDWLQJV�GHHPHG�WR�EH�KDUG�VKDOO�FRQWDLQ ��� ��
PLQLPXP�RI�&R�RU�1L�RU�)H�RU�DQ\�RWKHU�HOHPHQW�
ZKLFK�LQFUHDVHV�WKH�KDUGQHVV�

����5HVLVWDQFH�WR�FRUURVLRQ

7KH�VXUIDFHV�RI�VWDLQOHVV�VWHHO�WDEOH�NQLYHV�VKDOO�
FRPSO\�ZLWK�WKH�UHTXLUHPHQWV�D��WR�F��ZKHQ�WHVWHG�LQ�
DFFRUGDQFH�ZLWK�WKH�PHWKRG�GHVFULEHG�LQ $QQH[�&�
D��QR�WUDQVYHUVH�FUDFNV�VKDOO�KDYH�GHYHORSHG�DQG�
QR�ORQJLWXGLQDO�FUDFNV�RI�D�OHQJWK�
H[FHHGLQJ ��� PP�VKDOO�KDYH�GHYHORSHG�
E��WKHUH�VKDOO�QRW�EH�PRUH�WKDQ�WKUHH�SLWV�HDFK�
KDYLQJ�DQ�DUHD�JUHDWHU�WKDQ�D�FLUFOH�RI ��� PP�
GLDPHWHU�RQ�WKH�KDQGOH��DQG�QRW�PRUH�WKDQ�WKUHH�
SLWV�HDFK�KDYLQJ�DQ�DUHD�JUHDWHU�WKDQ�D�FLUFOH�
RI ��� PP�GLDPHWHU������� PP���HOVHZKHUH�
F��WKHUH�VKDOO�EH�QR�SLWV�KDYLQJ�DQ�DUHD�JUHDWHU�
WKDQ�D�FLUFOH�RI ���� PP�GLDPHWHU������� PP���RQ�
DQ\�SDUW�

����6WUHQJWK

������.QLYHV�ZLWK�PDUWHQVLWLF�VWDLQOHVV�VWHHO�
EODGHV

$�NQLIH�VKDOO�QRW�FUDFN�RU�EUHDN�DQG�VKDOO�QRW�
DFTXLUH�D�SHUPDQHQW�GHIRUPDWLRQ�RI�PRUH�WKDQ ���
ZKHQ�WHVWHG�LQ�DFFRUGDQFH�ZLWK�WKH�PHWKRG�
GHVFULEHG�LQ $QQH[�'��,Q�DGGLWLRQ��WKH�KDQGOH�EODGH�
MRLQW�VKDOO�QRW�EHFRPH�ORRVH�

7DEOH���¦�$YHUDJH�WKLFNQHVV�RI�FODVVHV�RI�JROG FRDWLQJ

'HVFULSWLRQ 6\PERO� ,WHPV�IRU�IUHTXHQW�
XVH

,WHPV�IRU�LQIUHTXHQW�XVH

)LUVW�FODVV , PLQ������4P PLQ������4P

6HFRQG�FODVV ,, PLQ����4P PLQ����4P

7KLUG�FODVV ,,, PLQ������4P PLQ������4P
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� ��%6,��������

������6SRRQV��IRUNV��ODGOHV�DQG�XQVKDUSHQHG�
NQLYHV

$Q�LWHP�VKDOO�QRW�KDYH�D�SHUPDQHQW�GHIRUPDWLRQ�RI�
PRUH�WKDQ � PP�ZKHQ�WHVWHG�DV�IROORZV�
$Q�LWHP�VKDOO�EH�ODLG�RQ�D�SODQH�ZLWK�WKH�KLJKHVW�
SRLQW�RI�WKH�KDQGOH�IDFLQJ�XSZDUG��$�IRUFH�VKDOO�EH�
DSSOLHG�HTXLYDOHQW�WR ��� 1�IRU�HDFK�PLOOLPHWUH�RI�
RYHUDOO�OHQJWK�RU ��� 1�ZKLFKHYHU�LV�WKH�OHVVHU�
IRU �� V��VHH�)LJXUH���IRU�D�VSRRQ���'XULQJ�WKH�
DSSOLFDWLRQ�RI�WKLV�IRUFH�WKH�SRLQW�RI�UHVW�RI�WKH�
KDQGOH��$�LQ�)LJXUH����VKDOO�QRW�EH�PRUH�WKDQ �� PP�
IURP�WKH�HGJH�RI�WKH�VXSSRUWLQJ�VXUIDFH�

����)LUPQHVV�RI�KDQGOH�DWWDFKPHQW

+DQGOHV�WKDW�DUH�QRW�DQ�LQWHJUDO�SDUW�RI�WKH�UHVW�RI�
WKH�LWHP�VKDOO�EH�DWWDFKHG�E\�D�PHWKRG�WKDW�
SUHYHQWV�WKH�KDQGOH�WXUQLQJ�UHODWLYH�WR�WKH�UHVW�RI�
WKH�LWHP�RU�SXOOLQJ�DZD\�IURP�WKH�EODGH�ZKHQ��
LPPHGLDWHO\�DIWHU�EHLQJ�LPPHUVHG�IRU �� PLQ�LQ�
ZDWHU�DW�D�WHPSHUDWXUH�RI����� ���&����WKH�LWHP�LV�
VXEMHFWHG�WR
D��D�SXOOLQJ�IRUFH�RI����� � 1�IRU �� V�
E��D�WRUTXH�RI����� ¥ ���� 1P�IRU�LWHPV�ZKRVH�
KDQGOHV�KDYH�D�VXUIDFH�DUHD�RI �� FP��RU�PRUH��RU�
D�WRUTXH�RI�������¥��� 1P�IRU�LWHPV�ZKRVH�KDQGOHV�
KDYH�D�VXUIDFH�DUHD�RI�OHVV�WKDQ �� FP���7KH�
WRUTXH�VKDOO�EH�DSSOLHG�IRU �� V�

7KH�SXOOLQJ�IRUFH�DQG�WRUTXH�VKDOO�EH�DSSOLHG�
VXFFHVVLYHO\��LPPHUVLQJ�WKH�KDQGOHV�IRU �� PLQ�LQ�
ZDWHU�DW����� ���&�LPPHGLDWHO\�EHIRUH�WKH�
DSSOLFDWLRQ�RI�HDFK�IRUFH�

����+DUGQHVV�RI�NQLIH�EODGHV

.QLIH�EODGHV�PDGH�IURP�PDUWHQVLWLF�VWDLQOHVV�VWHHO�
VKDOO�KDYH�D�PLQLPXP�KDUGQHVV�RI �� +5&�ZKHQ�
WHVWHG�LQ�DFFRUGDQFH�ZLWK�,62 �����������5HDGLQJV�
VKDOO�EH�WDNHQ�QRW�OHVV�WKDQ �� PP�IURP�WKH�KDQGOH�
&DUYLQJ�NQLIH�EODGHV�VKDOO�KDYH�D�PLQLPXP�
RI �� +5&�

����$GKHVLRQ�RI�JROG�FRDWLQJV

*ROG�SODWHG�WDEOH�FXWOHU\�VKDOO�QRW�VKRZ�DQ\�VLJQ�RI�
DEUDVLRQ�RI�WKH�JROG�FRDWLQJ�DIWHU�SROLVKLQJ�
IRU �� PLQ�E\�D�VLOYHU�SROLVKLQJ�PDFKLQH��XVLQJ�DQ�
RUGLQDU\�SROLVKLQJ�VROXWLRQ��VHH�WHVW�LQ $QQH[�(��

��0DUNLQJ�DQG�ODEHOOLQJ
����0DUNLQJ

������(DFK�LWHP�RI�FXWOHU\�VKDOO�EH�OHJLEO\�DQG�
LQGHOLEO\�PDUNHG�ZLWK�WKH�IROORZLQJ�
D��QDPH�DQG�RU�WUDGH�PDUN�RU�RWKHU�PHDQV�RI�
LGHQWLI\LQJ�WKH�PDQXIDFWXUHU�RU�VXSSOLHU�

���%RLOLQJ�ZDWHU

�
�¥��
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)LJXUH���¦�6WUHQJWK�WHVW�IRU�D�VSRRQ
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E��$�UHIHUHQFH�WR�WKLV�6WDQGDUG�LQ�FRPELQDWLRQ�
ZLWK�WKH�IROORZLQJ�URPDQ�QXPHUDOV��6HH �����

127( 1DWLRQDO�PDUNV�DOUHDG\�LQ�XVH�PD\�DOVR�EH�XVHG�LI�
UHTXLUHG�

����/DEHOOLQJ

7KH�IROORZLQJ�LQIRUPDWLRQ�VKDOO�EH�PDGH�DYDLODEOH�
DW�WKH�SRLQW�RI�VDOH�
D��WKH�QXPEHU�RI�WKLV�6WDQGDUG�DQG�D�VWDWHPHQW�
WKDW�WKH�FXWOHU\�PHHWV�WKH�UHTXLUHPHQWV�RI�WKH�
VWDQGDUG�

E��IRU�JROG�SODWHG�FXWOHU\��ZKHWKHU�WKH�JROG�
FRDWLQJ�LV�RI�ILUVW��VHFRQG�RU�WKLUG�FODVV�DQG�
ZKHWKHU�WKH�EDVH�PHWDO�LV�RI�IHUULWLF�VWDLQOHVV�
VWHHO�RU�RI�DXVWHQLWLF�VWDLQOHVV�VWHHO�RU�
QLFNHO�VLOYHU�RU�VROLG�VLOYHU�
F��LI�WKHUH�LV�DQ�XQGHUFRDW�RI�VLOYHU��ZKHWKHU�WKH�
VLOYHU�FRDWLQJ�LV�RI�ILUVW��VHFRQG�RU�WKLUG�FODVV��
�VHH�(1 ,62 �������

7KLV�LQIRUPDWLRQ�PD\�EH�SURYLGHG�DV�OHDIOHWV�RQ�WKH�
SDFNDJLQJ�RU�E\�PHDQV�RI�ODEHOOLQJ�RU�RQ�D�GLVSOD\�
FDUG�RU�LQ�DQ\�RWKHU�VXLWDEOH�IRUP�

����0DUNLQJ��ODEHOOLQJ�DQG�DGYHUWLVLQJ�WKH�
ILQHQHVV�RI�JROG�FRQWHQW�RI�WKH�FRDWLQJ

7KHUH�VKDOO�EH�QR�LQGLFDWLRQ�RI�WKH�ILQHQHVV�RI�WKH�
JROG�FRQWHQW�

, IRU�ILUVW�FODVV�JROG�FRDWLQJ�

,, IRU�VHFRQG�FODVV�JROG�FRDWLQJ�

,,, IRU�WKLUG�FODVV�JROG�FRDWLQJ�
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$QQH[�$��QRUPDWLYH��
7HVW�PHWKRG�IRU�DYHUDJH�WKLFNQHVV�RI�
JROG�FRDWLQJ
$���3ULQFLSOH
7KH�JROG�FRDWLQJ�LV�FKHPLFDOO\�GLVVROYHG�IURP�WKH�
LWHP��7KHQ�WKH�JROG�FRQWHQW�RI�WKH�VROXWLRQ�LV�
PHDVXUHG�E\�PHDQV�RI�WKH�$WRPLF�DEVRUSWLRQ�
VSHFWURVFRS\��$$6���7KH�FDOFXODWHG�IDFWRU�LV�UHGXFHG�
WR�WKH�VXUIDFH�
$���6WULSSLQJ�VROXWLRQ
)RU�UHPRYLQJ�WKH�JROG�FRDWLQJ�IURP�JROG�SODWHG�
VWDLQOHVV�VWHHO�RU�QLFNHO�VLOYHU�XVH�D�VXLWDEOH�
VWULSSLQJ�VROXWLRQ���
$���3URFHGXUH
'HJUHDVH�WKH�LWHP�ZLWK�D�GLVKZDVKLQJ�GHWHUJHQW��
ULQVH�LQ�ZDWHU�DQG�SXW�LQWR�WKH�VWULSSLQJ�VROXWLRQ�
SUHSDUHG�DV�SUHVFULEHG��$IWHU�WKH�JROG�FRDWLQJ�KDV�
EHHQ�FRPSOHWHO\�UHPRYHG��ZDVK�GRZQ�WKH�LWHP�ZLWK�
FRPSOHWHO\�GLVWLOOHG�ZDWHU�DERYH�WKH�UHWRUW�LQ�RUGHU�
WR�PHDVXUH�DOVR�WKH�VWULSSLQJ�VROXWLRQ�ZKLFK�LV�VWLOO�
VWLFNLQJ�WR�WKH�LWHP��$IWHU�UHILOOLQJ�WR�D�GHILQHG�
YROXPH�WKH�GHWHUPLQDWLRQ�LV�GRQH�E\�WKH�
$$6�IODPH�PHWKRG�
$���([SUHVVLRQ�RI�UHVXOWV
&DOFXODWH�WKH�DYHUDJH�WKLFNQHVV�RI�JROG�FRDWLQJ��$��
LQ 4P�E\�WKH�IROORZLQJ�IRUPXOD�

ZKHUH�
P�LV�WKH�PHDVXUHG�JROG�FRQWHQW�RI�WKH�VWULSSLQJ�
VROXWLRQ�LQ�J�

$�LV�WKH�DUHD�LQ�FP���VHH $QQH[�%��
�����LV�WKH�VSHFLILHG�ZHLJKW�RI�WKH�JROG�

$QQH[�%��QRUPDWLYH��
6FKOHJHO�PHWKRG�RI�GHWHUPLQLQJ�
VXUIDFH�DUHD
%���3ULQFLSOH
8QGHU�FRQWUROOHG�FRQGLWLRQV��WKH�WHVW�LWHP�LV�FRDWHG�
ZLWK�DQ�DGKHVLYH�DQG�GLSSHG�LQ�D�IOXLGL]HG�EHG�RI�
ZDWHU�UHSHOOHQW�RU�SHUIHFWO\�GU\�JODVV�EHDGV�RI�
XQLIRUP�VL]H��WKH�PDVV�RI�EHDGV�DGKHULQJ�WR�WKH�LWHP�
LV�SURSRUWLRQDO�WR�WKH�VXUIDFH�DUHD�RI�WKH�WHVW�LWHP�

7KH�UHODWLRQVKLS�EHWZHHQ�WKH�PDVV�RI�EHDGV�DQG�WKH�
VXUIDFH�DUHD�RI�WKH�LWHP�LV�GHWHUPLQHG�E\�DSSO\LQJ�
WKH�WHVW�WR�D�VWDQGDUG�VSHFLPHQ�RI�NQRZQ�DUHD��L�H��D�
UHJXODU�VKDSH�ZKRVH�DUHD�FDQ�EH�PHDVXUHG�HDVLO\�
%���$SSDUDWXV�DQG�PDWHULDOV
%�����)OXLGL]HG�EHG��EHG�RI�JODVV�EHDGV��VHH %������
ZLWK�D�VXSSO\�RI�IOXLGL]LQJ�DLU�DQG�PHDQV�IRU�KHDWLQJ�
WKH�LQFRPLQJ�DLU�LI�ZDWHU�UHSHOOHQW�EHDGV�DUH�QRW�
XVHG��WKLV�PD\�EH�LQ�WKH�IRUP�RI�DQ�HOHFWULF�KHDWLQJ�
HOHPHQW��QHDU�WR�WKH�ERWWRP�RI�WKH�EHG��UHJXODWHG�E\�
D�YROWDJH�FRQWURO��DQG�VXIILFLHQW�WR�UDLVH�WKH�
WHPSHUDWXUH�RI�WKH�IOXLGL]HG�EHDGV�WR�EHWZHHQ �� �&�
DQG �� �&�
127( ,W�LV�QRW�DGYLVDEOH�WR�FRQWURO�EHDG�WHPSHUDWXUH�E\�PHDQV�
RI�D�WKHUPRVWDWLF�GHYLFH�EHFDXVH��ZKHQ�WKH�SRZHU�VXSSO\�LV�
GLVFRQQHFWHG�IURP�WKH�KHDWLQJ�HOHPHQW��WKH�EHDGV�PD\�SLFN�XS�
PRLVWXUH�IURP�WKH�DLU�VXSSO\�
%�����/DERUDWRU\�EDODQFH��FDSDEOH�RI�ZHLJKLQJ�WR�DQ�
DFFXUDF\�RI�� � PJ�
%�����+RLVW��IRU�ZLWKGUDZLQJ�WKH�WHVW�LWHP�IURP�WKH�
DGKHVLYH�DW �� PP�PLQ�
%�����$GKHVLYH��FRPSRVHG�RI

%�����*ODVV�EHDGV��JUDGHG�IURP ��� 4P�WR ��� 4P��
SUHIHUDEO\�RI�ZDWHU�UHSHOOHQW�W\SH�
127( &RPPHUFLDOO\�DYDLODEOH�JODVV�EHDGV�QRPLQDOO\�JUDGHG�WR�
WKHVH�OLPLWV�PD\�FRQWDLQ�DQ�XQGHVLUDEOH�SURSRUWLRQ�RXWVLGH�WKH�
OLPLWV��QRUPDOO\�WKH\�VKRXOG�EH�UHJUDGHG�
%�����6SHFLPHQV�RI�NQRZQ�DUHD���DW�OHDVW�WZR��LQ�
VWDLQOHVV�VWHHO��DV�IROORZV�
D��D�F\OLQGHU��RI�DSSUR[LPDWHO\ �� PP�GLDPHWHU�
DQG ��� PP�LQ�OHQJWK��WR�LQGLFDWH�WKH�PDVV�RI�
JODVV�EHDGV�SHU�VTXDUH�FHQWLPHWUH�SLFNHG�XS�E\�
KROORZ�KDQGOHV�
E��D�UHFWDQJOH��RI�DSSUR[LPDWHO\ �
��� PP Õ �� PP Õ � PP��WR�LQGLFDWH�WKH�PDVV�RI�
JODVV�EHDGV�SHU�VTXDUH�FHQWLPHWUH�SLFNHG�XS�E\�
DUHDV�RWKHU�WKDQ�KROORZ�KDQGOHV�

���6WULSSLQJ�VROXWLRQ ����LV�WKH�WUDGH�QDPH�RI�D�SURGXFW�VXSSOLHG�E\�'HJXVVD�$J��2IILFH���(OHFWURSODWLQJ��.ODUHQEHUJVWU� �������
'�������6FKZDHELVFK�*PXHQG��(QVWULS�$X����LV�WKH�WUDGH�QDPH�RI�D�SURGXFW�VXSSOLHG�E\�(QWKRQH�20,��*HUPDQ\��*PE+��
1LHUPDQQVZHJ �����'�������(UNUDWK��7KLV�LQIRUPDWLRQ�LV�JLYHQ�IRU�WKH�FRQYHQLHQFH�RI�XVHUV�RI�WKLV�VWDQGDUG�DQG�GRHV�QRW�
FRQVWLWXWH�DQ�HQGRUVHPHQW�E\�&(1�RI�WKH�SURGXFWV�QDPHG��(TXLYDOHQW�SURGXFWV�PD\�EH�XVHG�LI�WKH\�FDQ�EH�VKRZQ�WR�OHDG�WR�WKH�
VDPH�UHVXOWV�

d m 10000�
$ �� ���
�������������������������=

DON\G�UHVLQ ��SDUW�E\�PDVV
WROXHQH��VXOSKXU�IUHH� ��SDUW�E\�PDVV
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%���3URFHGXUH
%�����(QVXUH�WKDW�WKH�JODVV�EHDGV��VHH %�������QRW�RI�
WKH�ZDWHU�UHSHOOHQW�W\SH��DUH�WKRURXJKO\�GU\�VR�WKDW�
WKH\�GR�QRW�DGKHUH�WR�HDFK�RWKHU��%HDGV��QRW�RI�WKH�
ZDWHU�UHSHOOHQW�W\SH��PD\�EH�GULHG�DQG�SUHYHQWHG�
IURP�UHDEVRUELQJ�PRLVWXUH�IURP�WKH�DLU�VXSSO\�E\�
SUHKHDWLQJ�WKHP�LQ�WKH�IOXLGL]HG�EHG�DW�
EHWZHHQ �� �&�DQG �� �&�XQWLO�QR�EHDGV�ZLOO�DGKHUH�
WR�D�FOHDQ��GU\�LWHP�RI�FXWOHU\�WKDW�LV�GLSSHG�LQWR�
WKHP��8VXDOO\�D�GU\LQJ�WLPH�RI � K�LV�DGHTXDWH�
127( ,W�KDV�EHHQ�IRXQG�WKDW�RQFH�DQ\�PRLVWXUH�KDV�EHHQ�
HOLPLQDWHG�WKH�EHDGV�ZLOO�VWD\�GU\�ZKLOH�WKH�KHDWLQJ�HOHPHQW�
UHPDLQV�VZLWFKHG�RQ�

0DLQWDLQ�WKH�WHPSHUDWXUH�RI�WKH�IOXLGL]HG�EHG�RI�
JODVV�EHDGV�DW �� �&�WR �� �&�XQWLO�WKH�SURFHGXUH�
GHVFULEHG�LQ %�����KDV�EHHQ�UHDFKHG��,I�
ZDWHU�UHSHOOHQW�EHDGV�DUH�XVHG��WKH�EHG�PD\�EH�XVHG�
DW�DPELHQW�WHPSHUDWXUH�IRU�WKH�SURFHGXUH�GHVFULEHG�
LQ %�����
%�����$WWDFK�D�WKLQ�ZLUH�KDQJHU�WR�WKH�WHVW�LWHP�ZLWK�
D�ORRS�IRU�VXVSHQVLRQ�GXULQJ�ZHLJKLQJ�HWF�
%�����7KRURXJKO\�FOHDQ�WKH�WHVW�LWHP�LQ�PHWK\ODWHG�
VSLULWV�
%�����'LS�WKH�WHVW�LWHP�LQ�WKH�DGKHVLYH��VHH %������
DQG�ZLWKGUDZ�DW �� PP�PLQ�XVLQJ�WKH�KRLVW�
�VHH %�������,I�WKH�VXUIDFH�DUHD�RI�WKH�KDQGOH�RQO\�LV�
WR�EH�PHDVXUHG��RQO\�WKH�KDQGOH�VKRXOG�EH�LPPHUVHG�
LQ�WKH�DGKHVLYH��'R�QRW�DOORZ�WKH�WHVW�LWHP�VXUIDFH�WR�
FRPH�LQWR�FRQWDFW�ZLWK�DQ\WKLQJ�XQWLO�VWDJH %�����LV�
UHDFKHG�
%�����$OORZ�WKH�DGKHVLYH�WR�GU\�IRU �� PLQ � � PLQ�
%�����:HLJK�WKH�WHVW�LWHP�WR�WKH�QHDUHVW � PJ�
%�����,PPHUVH�DQG�FRQWLQXRXVO\�DJLWDWH�WKH�WHVW�
LWHP�LQ�WKH�IOXLGL]HG�EHG�RI�JODVV�EHDGV�IRU �� V � � V��
'XULQJ�LPPHUVLRQ�WKH�DLU�IORZ�VKRXOG�EH�YLJRURXV�
HQRXJK�WR�UDLVH�PRXQGV�RI�EHDGV�WR�D�KHLJKW�RI�DW�
OHDVW �� PP�DERYH�WKH�EHG�RI�IOXLGL]HG�EHDGV��'R�QRW�
LPPHUVH�PRUH�VXVSHQVLRQ�ZLUH�WKDQ�QHFHVVDU\�
%�����5HZHLJK�WKH�WHVW�LWHP�WR�WKH�QHDUHVW � PJ�
%�����&DUU\�RXW�D�GXSOLFDWH�WHVW�RQ�HDFK�LWHP��
LQFOXGH�DW�OHDVW�WZR�VSHFLPHQV�RI�NQRZQ�DUHD�
�VHH %������LQ�HDFK�EDWFK�RI�LWHPV�WHVWHG�
%���([SUHVVLRQ�RI�UHVXOWV
%�����0HWKRG�RI�FDOFXODWLRQ
&DOFXODWH�WKH�DUHD��$��LQ�VTXDUH�FHQWLPHWUHV��RI�WKH�
LWHP�XVLQJ�WKH�IRUPXOD

ZKHUH
P�LV�WKH�PHDQ�PDVV��LQ�JUDPV��RI�EHDGV�DGKHULQJ�
WR�WKH�WHVW�LWHP�

4$�LV�WKH�PHDQ�VXUIDFH�PDVV�GHQVLW\��LQ�JUDPV�
SHU�VTXDUH�FHQWLPHWUH��RI�EHDGV�FRUUHVSRQGLQJ�WR�
WKH�PDVV�DGKHULQJ�WR�WKH�UHOHYDQW�VSHFLPHQ�RI�
NQRZQ�DUHD�

%�����$FFXUDF\
7KH�PHWKRG�LV�FDSDEOH�RI�DQ�DFFXUDF\�RI�� ��� ��IRU�
DOO�VL]HV�DQG�LWHPV�RI�FXWOHU\�

$QQH[�&��QRUPDWLYH��
7HVW�PHWKRG�IRU�FRUURVLRQ�UHVLVWDQFH�
RI�XQSODWHG�VWDLQOHVV�VWHHO�FXWOHU\
&���3ULQFLSOH
7KH�WHVW�VDPSOHV�DUH�LQWHUPLWWHQWO\�LPPHUVHG�LQ�
D � ��VROXWLRQ�RI�VRGLXP�FKORULGH��1D&O��PDLQWDLQHG�
DW �� �& � � �&�IRU � K��7KH�QXPEHU�DQG�VL]H�RI�DQ\�
SLWV�WKDW�KDYH�IRUPHG�DUH�PHDVXUHG�YLVXDOO\�ZLWK�
WKH�DLG�RI�D�PLFURVFRSH�OHQV�
&���5HDJHQWV
'XULQJ�WKH�WHVW��XQOHVV�RWKHUZLVH�VWDWHG��XVH�RQO\�
UHDJHQWV�RI�UHFRJQLVHG�DQDO\WLFDO�JUDGH�DQG�RQO\�
GLVWLOOHG�ZDWHU�RU�ZDWHU�RI�HTXLYDOHQW�TXDOLW\�
6RGLXP�FKORULGH��� ���P�P��VROXWLRQ�FRQVLVWLQJ�RI�
RQH�SDUW�E\�PDVV�VRGLXP�FKORULGH�LQ ���SDUWV�
GHPLQHUDOLVHG�GLVWLOOHG�ZDWHU�
&���$SSDUDWXV
$�VXLWDEOH�DSSDUDWXV�LV�VKRZQ�LQ )LJXUH�&����DQG�
FRPSULVHV�D�JODVV�RU�SODVWLFV�FRQWDLQHU�DQG�D�FRYHU��
ZKLFK�PD\�EH�JODVV�RU�SODVWLFV��DQG�D�SODVWLFV�
VSHFLPHQ�UDFN�ZLWK�PHDQV�WR�UDLVH�DQG�ORZHU�WKLV�
LQWR�WKH�FRQWDLQHU�
127( 2WKHU�PHWKRGV�RI�VSHFLPHQ�VXSSRUW�PD\�EH�XVHG�
SURYLGHG�WKDW�WKHUH�LV�D�PLQLPDO�FRQWDFW�RI�WKH�VSHFLPHQ�ZLWK�WKH�
VXSSRUWLQJ�PHDQV�

&DOLEUDWHG�PLFURVFRSH�RU�OHQV�RI�DW�OHDVW ��WLPHV�
PDJQLILFDWLRQ�
&���3URFHGXUH
&�����:DVK�WKH�VHOHFWHG�VDPSOHV�WKRURXJKO\�LQ�KRW�
VRDS\�ZDWHU��7KRURXJKO\�ULQVH�DQG�WKHQ�GHJUHDVH�
WKH�VDPSOHV�LQ�DFHWRQH�RU�PHWK\ODWHG�VSLULWV�
&�����)LOO�WKH�FRQWDLQHU�ZLWK�WKH�VRGLXP�FKORULGH�
VROXWLRQ��VHH &����XVLQJ�DW�OHDVW � OLWUH�RI�VROXWLRQ�IRU�
HYHU\�VTXDUH�GHFLPHWUH�RI�DUHD�RI�WKH�VWDLQOHVV�VWHHO�
SDUWV�RI�WKH�VDPSOHV��%ULQJ�WKH�FRQWDLQHU�DQG�
FRQWHQWV�WR �� �& � � �&��0DLQWDLQ�DW�WKLV�
WHPSHUDWXUH��'R�QRW�DOORZ�WKH�WHPSHUDWXUH�RI�WKH�
VROXWLRQ�WR�H[FHHG �� �&�DW�DQ\�WLPH��HYHQ�EHIRUH�WKH�
VWDUW�RI�WKH�WHVW��8VH�D�IUHVK�VRGLXP�FKORULGH�
VROXWLRQ�IRU�HDFK�WHVW�
127( 7KH�WHPSHUDWXUH�RI�WKH�VRGLXP�FKORULGH�VROXWLRQ�FDQ�EH�
FRQYHQLHQWO\�PDLQWDLQHG�DW �� �& � � �&�E\�SRVLWLRQLQJ�WKH�
DSSDUDWXV�LQ�D�WKHUPRVWDWLFDOO\�FRQWUROOHG�ZDWHU�EDWK��WKH�OHYHO�
RI�ZKLFK�LV�PDLQWDLQHG�DW�DSSUR[LPDWHO\�WKH�VDPH�OHYHO�DV�WKDW�RI�
WKH�VRGLXP�FKORULGH�VROXWLRQ�
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&�����3ODFH�WKH�VDPSOH�LQ�WKH�UDFN�DQG��LQ�WKH�FDVH�
RI�NQLYHV�ZLWK�VWDLQOHVV�VWHHO�KDQGOHV��VXSSRUW�WKH�
KDQGOHV�LQ�VXFK�D�ZD\�WKDW�WKH\�GR�QRW�FRPH�LQWR�
FRQWDFW�ZLWK�WKH�UDFN��5HSODFH�WKH�FRYHU�
&�����&RPSOHWHO\�LPPHUVH�DQG�FRPSOHWHO\�
ZLWKGUDZ�WKH�VDPSOHV�IURP�WKH�VROXWLRQ�DW�WKH�UDWH�
RI�IURP�WZR�WR�WKUHH�WLPHV�SHU�PLQXWH�IRU � K�
&�����$W�WKH�FRQFOXVLRQ�RI�WKH�WHVW�SHULRG��
WKRURXJKO\�ZDVK�DQG�ULQVH�WKH�VDPSOHV�DQG�
H[DPLQH�IRU�FRUURVLRQ�
127( 3URGXFWV�RI�FRUURVLRQ�WKDW�LPSHGH�YLVXDO�H[DPLQDWLRQ�RI�
FRUURVLRQ�SLWV�FDQ�EH�UHPRYHG�E\�KDQG�UXEELQJ�WKH�VXUIDFH�RI�WKH�
FXWOHU\�ZLWK�D�VWDLQOHVV�VWHHO�SROLVKLQJ�SDVWH�DSSOLHG�ZLWK�D�VRIW�
FORWK�

&���([SUHVVLRQ�RI�UHVXOWV
$VVHVV�WKH�VL]H�RI�SLWV�DQG�WKH�OHQJWK�RI�ORQJLWXGLQDO�
FUDFNV�SHU�WHVW�VSHFLPHQ�YLVXDOO\�ZLWK�WKH�DLG�RI�D�
FDOLEUDWHG�PLFURVFRSH�RU�OHQV�RI�DW�OHDVW�IRXU�WLPHV�
PDJQLILFDWLRQ��:KHUH�WZR�SLWV�KDYH�REYLRXVO\�
PHUJHG�WRJHWKHU�WKH\�VKDOO�EH�DVVHVVHG�DV�WZR�
VHSDUDWH�SLWV�
127( 7KH�XVH�RI�ZLUHV�RI�GLDPHWHU ��� PP�DQG ���� PP�
UHVSHFWLYHO\��SODFHG�LQ�FRQWDFW�ZLWK�WKH�VDPSOH�VXUIDFH��SURYLGHV�
D�FRQYHQLHQW�PHWKRG�RI�DVVHVVLQJ�WKH�VL]H�RI�SLWV�ZLWK�D�KDQG�OHQV�

)LJXUH�&���¦�$SSDUDWXV�IRU�FRUURVLRQ�WHVW
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$QQH[�'��QRUPDWLYH��
7HVW�PHWKRG�IRU�VWUHQJWK�RI�NQLYHV�
ZLWK�PDUWHQVLWLF�VWDLQOHVV�VWHHO�EODGHV�
DQG�FDUYLQJ�IRUNV
'���3ULQFLSOH
7KH�NQLIH��RU�FDUYLQJ�IRUN��FODPSHG�DW�WKH�KDQGOH�
DQG�ORDGHG�DW�WKH�EODGH�RU�SURQJ�WLS��LV�UDLVHG�XQWLO�
WKH�ORDG�LV�MXVW�OLIWHG��7KH�DQJOH�RI�SHUPDQHQW�
GHIRUPDWLRQ�DIWHU�UHOHDVH�RI�WKH�ORDG�LV�PHDVXUHG�
'���$SSDUDWXV
$SSDUDWXV�VXLWDEOH�IRU�FDUU\LQJ�RXW�WKH�WHVW�DV�
VKRZQ�LQ )LJXUH�'���
127( 7KH�KDQG�OHYHU�VKRZQ�LQ )LJXUH�'���VKRXOG�QRW�EH�
DWWDFKHG�EHIRUH�ERWK�VFDOHV�DUH�VHW�WR�]HUR�DQG�VKRXOG�EH�UHPRYHG�
EHIRUH�WKH�DQJOH�RI�SHUPDQHQW�VHW�LV�PHDVXUHG��RWKHUZLVH�WKH�
KDQG�OHYHU�H[HUWV�D�WRUTXH�RQ�WKH�SLYRWHG�FODPS�ZKLFK�ZLOO�UHVXOW�
LQ�IDOVH�PHDVXUHPHQWV�RI�SHUPDQHQW�VHW�

'���3URFHGXUH
'�����&ODPS�WKH�KDQGOH�RI�WKH�VDPSOH�WR�EH�WHVWHG�LQ�
WKH�SLYRWHG�FODPS��3RVLWLRQ�WKH�KDQGOH�LQ�WKH�FODPS�
VR�WKDW�GXULQJ�WKH�WHVW�WKH�WLS�RI�WKH�EODGH��RU�FDUYLQJ�
IRUN�SURQJV��DQG�WKH�HQG�RI�WKH�KDQGOH�ZLOO�UHPDLQ�
LQ�HVVHQWLDOO\�WKH�VDPH�KRUL]RQWDO�SODQH�

'�����&ODPS�WKH�EODGH�WR�WKH�XQORDGHG�WLS�FODPS��
HQVXUH�WKDW�WKH�KDQG�OHYHU�LV�UHPRYHG�IURP�WKH�
DSSDUDWXV�DQG�WKHQ�VHW�ERWK�VFDOHV�WR�]HUR�
'�����&RQQHFW�WKH�WHVW�ORDG�WR�WKH�WLS�FODPS�DQG�
URWDWH�WKH�VKDIW�RI�WKH�SLYRWHG�FODPS�E\�PHDQV�RI�WKH�
KDQG�OHYHU�XQWLO�WKH�WLS�FODPS�MXVW�ULVHV�IURP�WKH�
JXLGH�UDLOV��0DLQWDLQ�LW�LQ�WKLV�SRVLWLRQ�IRU �� V��
5HWXUQ�WKH�KDQG�OHYHU�WR�D�SRVLWLRQ�RI�UHVW�DQG�
UHPRYH�WKH�KDQG�OHYHU��5HPRYH�WKH�ORDG�IURP�WKH�WLS�
FODPS�DQG�UHDG�RII�WKH�DQJOHV�RI�GHIOHFWLRQ��D�DQG�E�
IURP�WKH�UHOHYDQW�VFDOHV��$GG�WKHVH�WZR�DQJOHV�WR�
JLYH�WKH�DQJOH�RI�SHUPDQHQW�GHIRUPDWLRQ�
�VHH )LJXUH�'����
'�����7XUQ�WKH�VDPSOH�RYHU�DQG�UHSHDW�WKH�WHVW�LQ�
WKH�RSSRVLWH�GLUHFWLRQ�
'���([SUHVVLRQ�RI�UHVXOWV
&DOFXODWH�WKH�SHUPDQHQW�GHIRUPDWLRQ�DV�WKH�
DYHUDJH�RI�WKH�DQJOHV�RI�SHUPDQHQW�GHIRUPDWLRQ�LQ�
WKH�WZR�GLUHFWLRQV�

)LJXUH�'���¦�6WUHQJWK�WHVW�DSSDUDWXV�IRU�NQLYHV

Li
ce

ns
ed

 C
op

y:
 L

on
do

n 
S

ou
th

 B
an

k 
U

ni
ve

rs
ity

, L
on

do
n 

S
ou

th
 B

an
k 

U
ni

ve
rs

ity
, W

ed
 M

ar
 2

2 
09

:0
9:

12
 G

M
T

 2
00

6,
 U

nc
on

tr
ol

le
d 

C
op

y,
 (

c)
 B

S
I



www.bzfxw.com

(1 ,62 �����������

�� ��%6,��������

$QQH[�(��QRUPDWLYH��
7HVW�PHWKRG�IRU�DGKHVLRQ�RI�JROG�
FRDWLQJV
(���3ULQFLSOH
&XWOHU\�LWHPV�DUH�H[DPLQHG�DIWHU�SROLVKLQJ�LQ�D�
VLOYHU�SROLVKLQJ�PDFKLQH��XVLQJ�D�SROLVKLQJ�VROXWLRQ�
(���0HWKRG�RI�WHVW�DQG�PDWHULDOV
,WHPV�DUH�SROLVKHG�IRU����PLQ�XVLQJ�D�SROLVKLQJ�
VROXWLRQ���
(���([SUHVVLRQ�RI�UHVXOWV
5HSRUW�DQ\�VLJQV�RI�DEUDVLRQ�RI�WKH�JROG�FRDWLQJ�

$QQH[�)��LQIRUPDWLYH��
$�'HYLDWLRQV
$�GHYLDWLRQ��1DWLRQDO�GHYLDWLRQ�GXH�WR�UHJXODWLRQV��
WKH�DOWHUDWLRQ�RI�ZKLFK�LV�IRU�WKH�WLPH�EHLQJ�RXWVLGH�
WKH�FRPSHWHQFH�RI�WKH�&(1�&(1(/(&�PHPEHU�
7KLV�(XURSHDQ�6WDQGDUG�GRHV�QRW�IDOO�XQGHU�DQ\�
'LUHFWLYH�RI�WKH�(8��,Q�WKH�UHOHYDQW�&(1�
&(1(/(&�FRXQWULHV�WKHVH�$�GHYLDWLRQV�DUH�YDOLG�
LQVWHDG�RI�WKH�SURYLVLRQV�RI�WKH�(XURSHDQ�6WDQGDUG�
XQWLO�WKH\�KDYH�EHHQ�UHPRYHG�

)LJXUH�'���¦�'HWHUPLQDWLRQ�RI�DQJOH�RI�SHUPDQHQW�GHIRUPDWLRQ

���:0)�¦�3DUDJDQ��VXSSOLHU��:0)�:XHUWWHPEHUJLVFKH�0HWDOOZDUHQIDEULN�$*��32% ������'�������*HLVOLQJHQ�6WHLJH��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�WKH�SURGXFWV�QDPHG�

&ODXVH 'HYLDWLRQ

7DEOH�� )UDQFH�2UGHU�RI����-DQXDU\������
UHODWLYH�WR�VWDLQOHVV�VWHHO�PDWHULDOV�DQG�
REMHFWV�LQ�FRQWDFW�ZLWK�IRRGVWXIIV��
$UWLFOH��

:KHUH�WKH�PLQLPXP�FKURPLXP�FRQWHQW�
JLYHQ�LQ�7DEOH���LV�OHVV�WKDQ����������
UHSODFH�ZLWK�§��������PLQ�&U¨
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$QQH[�*��LQIRUPDWLYH��
%LEOLRJUDSK\

'LUHFWLYHV�RI�WKH�(XURSHDQ�&RPPXQLW\

(&������� 'DWHG ������������2IILFLDO�
-RXUQDO�(& ������1R / ������
SDJH ���'LUHFWLYH�RI�WKH�&RXQFLO�
IRU�WKH�+DUPRQL]DWLRQ�RI�WKH�
/HJDO�3URFHGXUHV�RI�WKH�0HPEHU�
6WDWHV�FRQFHUQLQJ�0DWHULDOV�DQG�
8WHQVLOV�GHWHUPLQHG�WR�FRPH�LQWR�
FRQWDFW�ZLWK�)RRGVWXIIV

(&������� 'DWHG ����������2IILFLDO�*D]HWWH�
(& ������1R / �������'LUHFWLYH�
RI�WKH�&RXQFLO�IRU�WKH�
+DUPRQL]DWLRQ�RI�WKH�/HJDO�
3URFHGXUHV�RI�WKH�0HPEHU�6WDWHV�
UHODWLQJ�WR�SODVWLFV�PDWHULDOV�DQG�
DUWLFOHV�LQWHQGHG�WR�FRPH�LQWR�
FRQWDFW�ZLWK�)RRGVWXIIV

(XURSHDQ�6WDQGDUGV

(1������������� 6WDLQOHVV�VWHHOV�¦�3DUW ���/LVW�RI�
VWDLQOHVV�VWHHOV
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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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