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(QJOLVK�YHUVLRQ

3HWUROHXP�SURGXFWV�DQG�XVHG�RLOV�±�'HWHUPLQDWLRQ�RI�3&%V�DQG
UHODWHG�SURGXFWV�±�3DUW����6HSDUDWLRQ�DQG�GHWHUPLQDWLRQ�RI

VHOHFWHG�3&%�FRQJHQHUV�E\�JDV�FKURPDWRJUDSK\��*&��XVLQJ�DQ
HOHFWURQ�FDSWXUH�GHWHFWRU��(&'�

3URGXLWV�SpWUROLHUV�HW�KXLOHV�XVDJpHV�±�'HWHUPLQDWLRQ�GHV
3&%V�HW�SURGXLWV�FRQQH[HV�±�3DUWLH���6pSDUDWLRQ�HW�GRVDJH

G¶XQH�VpOHFWLRQ�GH�FRQJpQqUHV�GH�3&%�SDU
FKURPDWRJUDSKLH�HQ�SKDVH�JD]HXVH��&*��DYHF�XWLOLVDWLRQ

G¶XQ�GpWHFWHXU�j�FDSWXUH�G¶pOHFWURQV��(&'�

0LQHUDO|OHU]HXJQLVVH�XQG�*HEUDXFKW|OH�±�%HVWLPPXQJ�YRQ
36%V�XQG�YHUZDQGWHQ�3URGXFNWHQ�±�7HLO����7UHQQXQJ�XQG
%HVWLPPXQJ�YRQ�DXVJHZlKOWHQ�3&%�&RQJHQHUHQ�PLWWHOV

*DVFKURPDWRJUDSKLH��*&��XQWHU�9HUZHQGXQJ�HLQHV
(OHNWURQHQHLQIDQJ�'HWHNWRUV��(&'�

7KLV�(XURSHDQ�6WDQGDUG�ZDV�DSSURYHG�E\�&(1�RQ����-DQXDU\������

&(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�
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��,QVWLWXWH�RI�3HWUROHXP�DQG�%6,��������

)RUHZRUG

7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�E\�7HFKQLFDO�&RPPLWWHH�&(1�7&�����3HWUROHXP�SURGXFWV��OXEULFDQWV�DQG
UHODWHG�SURGXFWV��WKH�6HFUHWDULDW�RI�ZKLFK�LV�KHOG�E\�11,�

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\�6HSWHPEHU�������DQG�FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV�VKDOO�EH�ZLWKGUDZQ�DW�WKH�ODWHVW�E\
6HSWHPEHU������

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

,Q�WKLV�VWDQGDUG��DQQH[HV�$�DQG�%�DUH�QRUPDWLYH��DQQH[HV�&��'�DQG�(�DUH�LQIRUPDWLYH�

7KLV�(XURSHDQ�6WDQGDUG�LV�RQH�RI�D�VHULHV�RI�VWDQGDUGV�DV�OLVWHG�EHORZ�

(1��������3HWUROHXP�SURGXFWV�DQG�XVHG�RLOV���'HWHUPLQDWLRQ�RI�3&%V
���DQG�UHODWHG�SURGXFWV

3DUW����6HSDUDWLRQ�DQG�GHWHUPLQDWLRQ�RI�VHOHFWHG�3&%�FRQJHQHUV�E\�JDV�FKURPDWRJUDSK\��*&��XVLQJ�DQ�HOHFWURQ�FDSWXUH
GHWHFWRU��(&'�

3DUW����4XDQWLILFDWLRQ�RI�3&%�FRQWHQW�LQ�DQDO\]HG�VDPSOHV
�)

3DUW����'HWHUPLQDWLRQ�DQG�FDOFXODWLRQ�RI�3&%�UHODWHG�SURGXFWV
�)

������������������������������ ����������������������������
���3&%V�DV�GHILQHG�LQ�
&RXQFLO�GLUHFWLYH�������(&�RI������������RQ�WKH�GLVSRVDO�RI�SRO\FKORULQDWHG�ELSKHQ\OV�DQG�SRO\FKORULQDWHG�WHUSKHQ\OV��7KH�GHILQLWLRQ
LQFOXGHV�3&%V�SURSHU��3&7V�DQG�DOVR�3&%7V��SRO\FKORULQDWHG�EHQ]\OWROXHQHV���WUDGHQDPH�³8JLOHF´�
�)

�3DUW���RI�(1�������LV�XQGHU�GHYHORSPHQW�
�)

�3DUW���RI�(1�������LV�XQGHU�GHYHORSPHQW
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�� 6FRSH

7KLV�(XURSHDQ�6WDQGDUG�VSHFLILHV�D�PHWKRG�WR�GHWHUPLQH�WKH�FRQFHQWUDWLRQ�RI�XS�WR����LQGLYLGXDO�RU�GHILQHG�XQUHVROYHG
VPDOO�JURXSV�RI�SRO\FKORULQDWHG�ELSKHQ\O��3&%��FRQJHQHUV�LQ�SHWUROHXP�SURGXFWV�DQG�UHODWHG�PDWHULDOV�E\�PHDQV�RI�D
VSHFLILHG�JDV�FKURPDWRJUDSKLF�VHSDUDWLRQ�SURFHGXUH��7KH�JDV�FKURPDWRJUDSKLF�VHSDUDWLRQ�LV�YDOLG�IRU�WKH�GLIIHUHQW
TXDQWLILFDWLRQ�SURFHGXUHV�GHVFULEHG�LQ�3DUW���RI�WKLV�(XURSHDQ�6WDQGDUG�

7KLV�(XURSHDQ�6WDQGDUG�LV�DSSOLFDEOH�WR�XQXVHG��XVHG�DQG�WUHDWHG��H�J��GHFKORULQDWHG��SHWUROHXP�SURGXFWV�LQFOXGLQJ
V\QWKHWLF�OXEULFDWLQJ�RLOV��DQG�WR�SHWUROHXP�SURGXFWV�DQG�V\QWKHWLF�OXEULFDWLQJ�RLOV�VXLWDEO\�UHFRYHUHG�IURP�RWKHU�PDWHULDOV�
H�J��IURP�ZDVWH�PDWHULDOV�

127(�� 7KH��QRPLQDO�DSSOLFDWLRQ�UDQJH�GRHV�GHSHQG�RQ�SUHFLVLRQ��WKH�ORZHU�OLPLW�SHU�VLQJOH�FRQJHQHU�LV�DERXW�����PJ�NJ�

127(�� )RU�WKH�SXUSRVHV�RI�WKLV�(XURSHDQ�6WDQGDUG��WKH�WHUPV�³���9�9�´�DQG�³���P�P�´�DUH�XVHG�WR�UHSUHVHQW�UHVSHFWLYHO\�WKH�PDVV
IUDFWLRQ�DQG�WKH�YROXPH�IUDFWLRQ�

7KLV�(XURSHDQ�6WDQGDUG�GRHV�QRW�DSSO\�WR�LQVXODWLQJ�OLTXLGV��IRU�ZKLFK�D�GLIIHUHQW�PHWKRG��(1��������LV�DYDLODEOH�
'HSHQGLQJ�RQ�FXUUHQW�OHJLVODWLRQ��LW�PD\�EH�QHFHVVDU\�WR�PHDVXUH�HLWKHU�WRWDO�RU�LQGLYLGXDO�3&%�FRQJHQHUV��(1�������PD\
EH�IROORZHG�DV�DQ�DOWHUQDWLYH�PHWKRG�IRU�WKH�GHWHUPLQDWLRQ�RI�WRWDO�3&%V��XVLQJ�WKH�FOHDQ�XS�VWDJH�GHVFULEHG�LQ�FODXVH���RI
WKLV�VWDQGDUG�

:$51,1*��7KH�XVH�RI�WKLV�VWDQGDUG�FDQ�LQYROYH�KD]DUGRXV�PDWHULDOV��RSHUDWLRQV�DQG�HTXLSPHQW��7KLV�VWDQGDUG�GRHV�QRW
SXUSRUW�WR�DGGUHVV�DOO�RI�WKH�VDIHW\�SUREOHPV�DVVRFLDWHG�ZLWK�LWV�XVH��,W�LV�WKH�UHVSRQVLELOLW\�RI�WKH�XVHU�RI�WKLV�VWDQGDUG�WR
HVWDEOLVK�DSSURSULDWH�VDIHW\�DQG�KHDOWK�SUDFWLFHV�DQG�GHWHUPLQH�WKH�DSSOLFDELOLW\�RI�UHJXODWRU\�OLPLWDWLRQV�SULRU�WR�XVH�

�� 1RUPDWLYH�UHIHUHQFHV

7KLV�(XURSHDQ�VWDQGDUG�LQFRUSRUDWHV��E\�GDWHG�RU�XQGDWHG�UHIHUHQFH��SURYLVLRQV�IRUP�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�RI�UHYLVLRQ��)RU�XQGDWHG�UHIHUHQFHV�WKH�ODWHVW�HGLWLRQ�RI�WKH�SXEOLFDWLRQ�UHIHUUHG�WR�DSSOLHV�

(1�,62�������:DWHU�IRU�DQDO\WLFDO�ODERUDWRU\�XVH���6SHFLILFDWLRQ�DQG�WHVW�PHWKRGV���,62�����������

(1�,62�������3HWUROHXP�OLTXLGV���0DQXDO�VDPSOLQJ���,62������������LQFOXGLQJ�$PHQGPHQW��������

(1�,62�������3HWUROHXP�OLTXLGV���$XWRPDWLF�SLSHOLQH�VDPSOLQJ���,62�����������

�� 7HUPV�DQG�GHILQLWLRQV

)RU�WKH�SXUSRVHV�RI�3DUW���RI�WKLV�VWDQGDUG��WKH�IROORZLQJ�GHILQLWLRQV�DSSO\�

���
SRO\FKORULQDWHG�ELSKHQ\O
3&%
ELSKHQ\O�VXEVWLWXWHG�E\�RQH�WR����FKORULQH�DWRPV

127(�� )RU�OHJDO�SXUSRVHV��FRQJHQHUV�ZLWK�RQH��WZR�RU�WHQ�FKORULQH�DWRPV�FDQ�EH�H[FOXGHG�IURP�WKLV�GHILQLWLRQ�

���
FRQJHQHU
DOO�WKH�FKORULQH�GHULYDWLYHV�RI�ELSKHQ\O��LUUHVSHFWLYH�RI�WKH�QXPEHU�RI�FKORULQH�DWRPV

127(�� 7KHUH�DUH�����SRVVLEOH�3&%�FRQJHQHUV��7KH�FRQJHQHU�QXPEHUV��VHH�DQQH[�&��DUH�IRU�HDV\�LGHQWLILFDWLRQ��WKH\�GR�QRW
UHSUHVHQW�WKH�RUGHU�RI�FKURPDWRJUDSKLF�HOXWLRQ�

���
UHVROXWLRQ
UDWLR�RI�WKH�GLVWDQFH�EHWZHHQ�WKH�PD[LPD�RI�WZR�SHDNV�WR�WKH�DYHUDJH�RI�WKHLU�SHDN�ZLGWKV�DW�WKH�EDVH��FDOFXODWHG�DV�

ED

�
<<
W

+
D �ZKHUH�DW��<D�DQG�<E�DUH�DV�LQGLFDWHG�LQ�ILJXUH���
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��,QVWLWXWH�RI�3HWUROHXP�DQG�%6,��������

)LJXUH���²�4XDQWLWLHV�IRU�GHWHUPLQDWLRQ�RI�WKH�UHVROXWLRQ

�� 3ULQFLSOH

$�VDPSOH�SUHSDUDWLRQ��FOHDQ�XS��SURFHGXUH�LV�XVHG�WR�UHPRYH�PRVW�RI�WKH�LPSXULWLHV�OLNHO\�WR�LQWHUIHUH�ZLWK�WKH
GHWHUPLQDWLRQ��7KH�FOHDQ�XS�SURFHGXUH�LV�FKRVHQ�DFFRUGLQJ�WR�WKH�W\SH�RI�VDPSOH��7KH�3&%�FRQJHQHUV�DUH�GHWHUPLQHG�E\
JDV�FKURPDWRJUDSK\�XVLQJ�D�KLJK�HIILFLHQF\�QDUURZ�ERUH�FDSLOODU\�FROXPQ��DQ�HOHFWURQ�FDSWXUH�GHWHFWRU�DQG�DQ�LQWHUQDO
VWDQGDUG�

7KH�3&%�FRQJHQHUV�DUH�VHSDUDWHG�LQWR�VLQJOH�RU�VPDOO�JURXSV�RI�RYHUODSSLQJ�FRQJHQHUV��6LQJOH�FRQJHQHUV�DQG�XQUHVROYHG
JURXSV�DUH�LGHQWLILHG�XVLQJ�D�VWDQGDUG�WHVW�PL[WXUH�SUHSDUHG�IURP�$URFORUV�)��DQG�WKH�JDV�FKURPDWRJUDP�VKRZQ�LQ
DQQH[�$����([SHULPHQWDO�UHODWLYH�UHWHQWLRQ�WLPHV��(557V�>FODXVH���@��DUH�FDOFXODWHG��&DOLEUDWLRQ�DQG�TXDQWLILFDWLRQ�RI�WKH
LGHQWLILHG�SHDNV�DUH�DFKLHYHG�XVLQJ�LQGLYLGXDO�FRQJHQHUV�DQG�DQ�LQWHUQDO�VWDQGDUG�

127(�� 3&%�FRQJHQHU�����FDQQRW�EH�VHSDUDWHG�RQ�WKH�VSHFLILHG�*&�FROXPQ�������IURP�FRQJHQHU������2YHUODSV�RI������������FDQ�EH
DQDO\VHG�LQ�WHFKQLFDO�PL[WXUHV��7KH�FRQFHQWUDWLRQ�RI�FRQJHQHU�����GHWHUPLQHG�E\�WKLV�PHWKRG�LQFOXGHV�FRQFHQWUDWLRQ�RI�FRQJHQHU����
HYDOXDWHG�E\�XVLQJ�WKH�UHVSRQVH�IDFWRU�RI�FRQJHQHU�����

127(�� ,W�VKRXOG�EH�YHULILHG�WKDW�FRQJHQHU�����LV�FRPSOHWHO\�UHVROYHG�IURP�FRQJHQHU����RQ�WKH�FROXPQ�������XVHG�LQ�WKLV�PHWKRG�

�� 5HDJHQWV�DQG�PDWHULDOV

8VH�RQO\�UHDJHQWV�RI�UHFRJQL]HG�DQDO\WLFDO�JUDGH�DQG�ZDWHU�FRQIRUPLQJ�WR�JUDGH���RI�(1�,62������

���� *HQHUDO�SURYLVLRQV

$OO�UHDJHQWV�DQG�PDWHULDOV�LQFOXGLQJ�WKRVH�IRU�FOHDQ�XS��FODXVH���DQG�DQQH[�%��VKDOO�EH�IUHH�IURP�3&%�FRQWDPLQDWLRQ�DQG
FRPSRXQGV�LQWHUIHULQJ�LQ�WKH�(&'�

:KHUH�SUHSDUDWLRQV�RI�VROXWLRQV�HWF��DUH�H[SUHVVHG�YROXPHWULFDOO\��VXFK�SUHSDUDWLRQV�PD\�DOWHUQDWLYHO\�EH�FRQGXFWHG
JUDYLPHWULFDOO\�

������������������������������ ����������������������������
�)�7KH�LQGXVWULDO�XVH�RI�3&%�FRQWDLQLQJ�SURGXFWV�LV�QRZ�JHQHUDOO\�IRUELGGHQ��$URFORUV�DUH�WKH�RQO\�3&%�FRQWDLQLQJ�SURGXFWV�VWLOO
DYDLODEOH��DQG�RQO\�IRU�XVH�DV�D�UHIHUHQFH�PDWHULDO�LQ�WHVWLQJ��7KLV�LQIRUPDWLRQ�LV�JLYHQ�IRU�FRQYHQLHQFH�RI�WKH�XVHUV�RI�WKLV�(XURSHDQ
6WDQGDUG�DQG�GRHV�QRW�FRQVWLWXWH�DQ�HQGRUVHPHQW�E\�&(1�RI�WKHVH�SURGXFWV�
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��,QVWLWXWH�RI�3HWUROHXP�DQG�%6,��������

���� 5HDJHQWV�DQG�PDWHULDOV�IRU�WKH�VDPSOH�SUHSDUDWLRQ��FOHDQ�XS�

������ 6ROYHQW��KLJK�SXULW\��IUHH�IURP�3&%�FRQWDPLQDWLRQ�DQG�ORZ�LQ�FRPSRXQGV�WKDW�UHVSRQG�LQ�WKH�(&'��+HSWDQH�LV
SUHIHUUHG�EXW�KH[DQH��F\FORKH[DQH�RU�������WULPHWK\OSHQWDQH�PD\�DOVR�EH�XVHG�

������ 6RGLXP�VXOIDWH��JUDQXODU��DQK\GURXV�

������ 6XOIXULF�DFLG��RI�SXULW\�������P�P��WR�������P�P��

������ 6HSDUDWLRQ�PDWHULDO��VLOLFD�JHO��DFWLYH��SDUWLFOH�VL]H������P�WR������P�

������ &ROXPQV��IRU�VROLG�SKDVH�H[WUDFWLRQ��RI�WKH�W\SHV�JLYHQ�LQ�D��DQG�E��

D�� ��PO�VLOLFD�JHO�FROXPQ��RI�DGVRUEHQW�PDVV�����PJ��SDUWLFOH�VL]H�����P�
E�� ��PO�EHQ]HQHVXOIRQLF�DFLG�FROXPQ��RI�DGVRUEHQW�PDVV�����PJ��SDUWLFOH�VL]H������P�

�
������ &ROXPQ�DGDSWHU��IRU�MRLQLQJ�WZR�FROXPQV

������ 9DFXXP�PDQLIROG�FROXPQ�SURFHVVRU��RSWLRQDO��

���� 5HDJHQWV�DQG�PDWHULDOV�IRU�WKH�*&�DQDO\VLV

������ +H[DFKORUREHQ]HQH��RI�SXULW\�JUHDWHU�WKDQ�������9�9��

������ &DUULHU�JDV��HLWKHU�KHOLXP�RU�K\GURJHQ�

������ 0DNH�XS�JDV��HLWKHU�QLWURJHQ��RU�D�PL[WXUH�RI�DUJRQ�DQG�PHWKDQH�LQ�WKH�YROXPH�UDWLR�RI����������

127(�� 7KH�SXULW\�RI�DOO�WKH�JDVHV�VKRXOG�EH�DW�OHDVW����������9�9���7KH�JDV�OLQH�VKRXOG�EH�ILWWHG�ZLWK�D�PRLVWXUH�ILOWHU�DQG�DQ
R[\JHQ�DEVRUEHU�FDUWULGJH�

���� 6WDQGDUGV

127(�� 7KH�VWDQGDUGV�VSHFLILHG�LQ�WKLV�FODXVH�FDQ�EH�SXUFKDVHG�DV�VROXWLRQV�RI�NQRZQ�FRQFHQWUDWLRQ��SUHFLVLRQ�������LQ�K\GURFDUERQ
VROYHQW���������SUHSDUHG�IURP�SXUH�PDWHULDOV��SXULW\�JUHDWHU�WKDQ�������P�P����RU�SUHSDUHG�E\�WKH�XVHU�IURP�SXUH�PDWHULDOV�

������ &RQJHQHU����VROXWLRQ��RI�QRPLQDO�FRQFHQWUDWLRQ����PJ�O�

������ &RQJHQHU������'&%��VROXWLRQ��RI�QRPLQDO�FRQFHQWUDWLRQ����PJ�O�

������ ,QWHUQDO�VWDQGDUG�VROXWLRQ��FRPSULVLQJ���PJ�O�FRQJHQHU����DQG���PJ�O�FRQJHQHU������SUHSDUHG�E\�SLSHWWLQJ���PO�RI
VROXWLRQ���������DQG���PO�RI�VROXWLRQ���������LQ�D����PO�YROXPHWULF�IODVN�DQG�ILOOLQJ�XS�WR�WKH�PDUN�ZLWK�VROYHQW���������

������ &HUWLILHG�FDOLEUDWLRQ�PL[WXUH�VROXWLRQ��LQ�VROYHQW���������LQFOXGLQJ�WKH����VHOHFWHG�3&%�FRQJHQHUV�FRQWDLQLQJ
FRQJHQHU�������������������������������������������������������������DQG�����DW�D�FRQFHQWUDWLRQ�RI����PJ�O�HDFK��DV
UHFRPPHQGHG�IRU�WKLV�PHWKRG��$QQH[�'����

127(�� 'HSHQGLQJ�RQ�WKH�W\SH�RI�TXDQWLILFDWLRQ��VRPH�RI�WKHVH�FRQJHQHUV�PD\�QRW�EH�UHTXLUHG�

127(�� &RQJHQHU�����LV�RQO\�XVHG�LI�WKH�3&%�FRQWHQW�LV�HYDOXDWHG�DFFRUGLQJ�WR�3DUW����PHWKRG�$�

������ &RPPHUFLDO�$URFORUV��LQ�VROYHQW���������

D�� $URFORU������VROXWLRQ����J�O�FRQFHQWUDWLRQ�
E�� $URFORU������VROXWLRQ����J�O�FRQFHQWUDWLRQ�
F�� $URFORU������VROXWLRQ����J�O�FRQFHQWUDWLRQ�
�

������ 7HVW�PL[WXUH�VROXWLRQ��PDGH�XS�DV�IROORZV�

$�VROXWLRQ�LV�SUHSDUHG�FRQWDLQLQJ�����PJ�O�RI�$URFORU������������PJ�O�RI�$URFORU������DQG�$URFORU������HDFK��DQG�����
PJ�O�RI�FRQJHQHU����DQG�FRQJHQHU�����HDFK�LQ�VROYHQW���������

���� %DVH�RLO��XQXVHG��IUHH�IURP�3&%�

127(�� 7KH�IROORZLQJ�RLO�KDV�EHHQ�IRXQG�VXLWDEOH��5/�����WHFKQLFDO�ZKLWH�RLO��ERLOLQJ�UDQJH������&�WR������&
�&(&�/����7����5/������

Full document details: BS EN 12766-1:2000

http://www.avadocuments.com/doc/bs-en-12766-1-2000
http://www.avadocuments.com/doc/bs-en-12766-1-2000


3DJH��
(1�������������

��,QVWLWXWH�RI�3HWUROHXP�DQG�%6,��������

�� $SSDUDWXV

���� *HQHUDO�SURYLVLRQV

$OO�SDUWV�RI�WKH�DSSDUDWXV�FRPLQJ�LQWR�FRQWDFW�ZLWK�WKH�VDPSOH��HVSHFLDOO\�WKH�SDFNHG�FROXPQV�IRU�WKH�OLTXLG
FKURPDWRJUDSKLF�FOHDQ�XS��VKDOO�EH�IUHH�IURP�3&%�DQG�LQWHUIHULQJ�FRPSRXQGV��7KH�JODVVZDUH�VKDOO�EH�FOHDQHG�ZLWK�VROYHQW
��������

7KH�DSSDUDWXV�VKDOO�EH�XVXDO�ODERUDWRU\�DSSDUDWXV�DQG�JODVVZDUH��WRJHWKHU�ZLWK�WKH�IROORZLQJ�

���� *DV�FKURPDWRJUDSK

+LJK�UHVROXWLRQ��ZLWK�DFFXUDWHO\�UHSURGXFLEOH�RYHQ�WHPSHUDWXUH�FRQWURO��FDSDEOH��ZKHQ�XVHG�ZLWK�WKH�DSSURSULDWH�FROXPQ
DQG�FRQGLWLRQV��RI�UHVROYLQJ�WKH�WHVW�PL[WXUH���������DW�OHDVW�DV�ZHOO�DV�VKRZQ�LQ�ILJXUH�$����DW�OHDVW����SHDNV�WR�EH�REVHUYHG�
DQG�RI�UHSURGXFLQJ�WKH�H[SHULPHQWDO�UHODWLYH�UHWHQWLRQ�WLPH��(557��WR�ZLWKLQ���������

7KH�LQMHFWRU�VKDOO�EH�HLWKHU�DQ�RQ�FROXPQ�LQMHFWRU��RU�D�VSOLW�VSOLWOHVV�LQMHFWRU�

127(�� :KHQ�D�VSOLW�VSOLWOHVV�LQMHFWRU�LV�XVHG�LW�LV�QHFHVVDU\�WR�RSHUDWH�LW�LQ�WKH�VSOLWOHVV�PRGH�������

7KH�JDV�FKURPDWRJUDSK�VKDOO�EH�HTXLSSHG�ZLWK�(&'�DQG�JDV�VXSSO\�V\VWHPV�DV�VSHFLILHG�LQ�WKH�PDQXIDFWXUHU
V�PDQXDOV�

127(�� 7KH�(&'�UHTXLUHV�W\SH�DSSURYDO�LQ�DFFRUGDQFH�ZLWK�WKH�QDWLRQDO�5HJXODWLRQV�RQ�5DGLDWLRQ�3URWHFWLRQ�

���� &ROXPQV

(DFK�FRPSULVLQJ�D�����SKHQ\O�PHWK\O�VLOLFRQH�VWDWLRQDU\�SKDVH�FRDWHG�RQWR�IXVHG�VLOLFD�FDSLOODU\�FROXPQ�RU�DQ�HTXLYDOHQW
FKHPLFDOO\�ERQGHG�SKDVH�FROXPQ��7KHLU�GLPHQVLRQV�VKDOO�EH�DV�IROORZV�

OHQJWK� ���P�WR����P�
LQWHUQDO�GLDPHWHU� ����PP�WR������PP�
ILOP�WKLFNQHVV� �����P�WR�������P�

127(�� )RU�VXLWDEOH�FROXPQV�DQG�PDQXIDFWXUHUV�VHH�DQQH[�'���

�� 6DPSOLQJ�DQG�VDPSOH�SUHSDUDWLRQ

8QOHVV�RWKHUZLVH�VSHFLILHG�LQ�WKH�FRPPRGLW\�VSHFLILFDWLRQ��VDPSOHV�VKDOO�EH�WDNHQ�DV�GHVFULEHG�LQ�(1�,62������RU
(1�,62�������DQG�RU�LQ�DFFRUGDQFH�ZLWK�WKH�UHTXLUHPHQWV�RI�QDWLRQDO�VWDQGDUGV�RU�UHJXODWLRQV�IRU�WKH�VDPSOLQJ�RI�WKH
SURGXFW�XQGHU�WHVW�

2QO\�JODVV�RU�PHWDO�YHVVHOV�VKDOO�EH�XVHG�IRU�VDPSOLQJ��IRU�VWRULQJ�VDPSOHV�DQG�IRU�GHWHUPLQDWLRQ�

127(�� 3LSHWWH�WLSV�DQG�FROXPQV�PDGH�RI�SODVWLFV�PDWHULDO�DUH�SHUPLWWHG�

7KH�VDPSOH�SUHSDUDWLRQ�PHWKRG�GHVFULEHG�EHORZ�VKDOO�EH�XVHG�IRU�OLTXLG�VDPSOHV�ZLWKRXW�D�UHFRJQL]DEOH�IUHH�ZDWHU�SKDVH�

127(�� ,I�HPXOVLILHG�ZDWHU�LV�SHUFHLYHG�DV�RSDFLW\�LQ�WKH�VDPSOH�VROXWLRQ��LW�FDQ�EH�DGVRUEHG�E\�DGGLQJ�DQK\GURXV�VRGLXP�VXOIDWH�LQ
SRUWLRQV�DQG�VKDNLQJ�XQWLO�D�FOHDU�VROXWLRQ�LV�REWDLQHG�

,I�WKH�VDPSOHV�KDYH�D�IUHH�ZDWHU�SKDVH��LW�VKDOO�EH�VHSDUDWHG�IURP�WKH�RLO�SKDVH�SULRU�WR�IXUWKHU�DQDO\VLV��H�J��E\�FHQWULIXJLQJ
DQG�ZLWK�WKH�DLG�RI�D�VHSDUDWLQJ�IXQQHO��3HWUROHXP�SURGXFWV�PL[HG�ZLWK�VROLGV�VKDOO�EH�VHSDUDWHG�EHIRUHKDQG�E\�VXLWDEOH
PHDQV��H�J��E\�FHQWULIXJDWLRQ�DQG�E\�H[WUDFWLRQ�RI�WKH�VROLGV�ZLWK�WKH�VROYHQW�

+RPRJHQL]H�WKH�VDPSOH�XVLQJ�D�KLJK�VSHHG�VWLUUHU�RU�DQ�XOWUDVRQLF�EDWK��RU�VKDNH�WKH�VDPSOH�E\�KDQG�IRU���PLQ�

127(�� 7KH�VDPSOH�FDQ��LI�GHVLUHG��EH�KHDWHG�VOLJKWO\�EHIRUHKDQG�

:HLJK�DSSUR[LPDWHO\�����J�WR�WKH�QHDUHVW���PJ�RI�WKH�KRPRJHQL]HG�VDPSOH�LQWR�D����PO�YROXPHWULF�IODVN��$GG
DSSUR[LPDWHO\���PO�RI�VROYHQW���������DQG�PL[�ZHOO��$GG���PO�RI�WKH�LQWHUQDO�VWDQGDUG�VROXWLRQ���������DQG�PDNH�XS�WR�WKH
PDUN�ZLWK�VROYHQW���������
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�� &OHDQ�XS�SURFHGXUH

���� ,Q�JHQHUDO��WKH�UHODWLYHO\�VLPSOH�SURFHGXUH�JLYHQ�LQ�����WR�����DQG�LOOXVWUDWHG�E\�ILJXUH���VKDOO�EH�XVHG�EHIRUH�*&
DQDO\VLV�RI�WKH�VDPSOH�VROXWLRQ��,I�WKLV�FOHDQ�XS�LV�XQVDWLVIDFWRU\�WKH�DOWHUQDWLYH�FOHDQ�XS�SURFHGXUH�JLYHQ�LQ�DQQH[�%���FDQ
EH�XVHG��$GGLWLRQDO�FOHDQ�XS�VWHSV�DUH�JLYHQ�LQ�DQQH[�%���WR�%���

127(�� $�FOHDQ�XS�RI�WKH�SUHSDUHG�VDPSOH�VROXWLRQ�LV�QHFHVVDU\�WR�DYRLG�FRQWDPLQDWLRQ�RI�WKH�*&�V\VWHP�DQG�WR�UHPRYH�FRPSRXQGV
ZKLFK�LQWHUIHUH�ZLWK�WKH�GHWHUPLQDWLRQ�RI�3&%�FRQJHQHUV��)RU�FRPSOH[�VDPSOH�FRPSRVLWLRQV�OLNH�ZDVWH�RLOV��WKHUH�LV�QR�JHQHUDO�FOHDQ�XS
SURFHGXUH�DYDLODEOH�IRU�DOO�SRVVLEOH�LQWHUIHULQJ�FRPSRXQGV�

127(�� +DORJHQDWHG�DURPDWLF�FRPSRXQGV�OLNH�WHWUDFKORUREHQ]\OWROXHQHV�DUH�QRW�UHPRYHG�E\�WKH�FOHDQ�XS�SURFHGXUHV�JLYHQ�LQ�WKLV
VWDQGDUG��,QWHUIHUHQFHV�DV�UHSRUWHG�LQ�DQQH[�(��ILJXUH�(����FDQ�UHVXOW�

7R�GHWHUPLQH�WKH�UHFRYHU\�RI�VSHFLILHG�3&%�FRQJHQHUV��VXEPLW�VROXWLRQV�RI�VWDQGDUGV�LQ�VROYHQW���������WR�WKH�FOHDQ�XS
SURFHGXUH�DQG�FRPSDUH�WKH�UHVXOWV�REWDLQHG�ZLWK�WKRVH�REWDLQHG�ZLWK�VLPLODU�VROXWLRQV�QRW�VXEPLWWHG�WR�WKH�FOHDQ�XS
SURFHGXUH��7KH�FDOFXODWHG�UHFRYHU\�RI�VSHFLILHG�3&%�FRQJHQHUV�VKDOO�EH�JUHDWHU�WKDQ������DW�D�OHYHO�RI����J�J�HDFK�

7KH�DERYH�SURFHGXUH�GRHV�QRW�WDNH�DFFRXQW�RI�DQ\�RLO�SUHVHQW�LQ�WKH�VDPSOH�LQIOXHQFLQJ�WKH�UHFRYHU\�IURP�WKH�FOHDQ�XS
FROXPQV��,I�WKLV�LV�VXVSHFWHG��UHFRYHULHV�VKDOO�EH�GHWHUPLQHG�XVLQJ�VWDQGDUG�VROXWLRQV�FRQWDLQLQJ�LQ�DGGLWLRQ�HLWKHU�XQXVHG
EDVH�RLO��������RU�D�3&%�IUHH�VDPSOH�RI�WKH�VDPH�RLO�DV�SUHVHQW�LQ�WKH�VDPSOH�DW�D�FRQFHQWUDWLRQ�RI�DSSUR[LPDWHO\������RLO�WR
VROYHQW�

7KH�VSHFLILHG�VROYHQW�TXDQWLWLHV�IRU�HOXWLRQ�RI�WKH�3&%�IURP�WKH�FROXPQV��VHH�����RU�DQQH[�%��VKDOO�EH�FKHFNHG�DQG�LI
QHFHVVDU\�RSWLPL]HG�E\�GHWHUPLQLQJ�WKH�UHFRYHU\�ZKHQ�D�QHZ�EDWFK�RI�PDWHULDOV�LV�XVHG�

127(�� 7KH�UHFRYHU\�LV�QRW�WDNHQ�LQWR�DFFRXQW�ZKHQ�WKH�UHVXOWV�DUH�VWDWHG��,I�VROYHQWV�RWKHU�WKDQ�KHSWDQH�DUH�XVHG��WKHQ�WKH�HOXWLRQ
YROXPHV�FDQ�GLIIHU�

���� 3UHSDUDWLRQ�RI�WKH�VLOLFD�JHO�VXOIXULF�DFLG�VHSDUDWLRQ�PDWHULDO�

$FWLYDWH�WKH�VLOLFD�JHO�VHSDUDWLRQ�PDWHULDO���������DW������&�IRU���K�EHIRUH�XVH�

:HLJK����������J�VLOLFD�JHO�VHSDUDWLRQ�PDWHULDO���������DQG����������J�VXOIXULF�DFLG����������LQWR�D�����PO�FRQLFDO�IODVN��DQG
VKDNH�XQWLO�DQ\�OXPSV�KDYH�GLVDSSHDUHG�

:$51,1*��:HDU�IDFH�SURWHFWLRQ�DQG�JORYHV��EHFDXVH�WKH�PL[WXUH�ZLOO�EHFRPH�KRW�

6WRUH�WKH�PL[WXUH�LQ�D�FORVHG�GHVLFFDWRU��7KH�PL[WXUH�VKDOO�EH�XVHG�ZLWKLQ�RQH�ZHHN�

���� 3UHSDUDWLRQ�RI�WKH�FRPELQHG�EHQ]HQHVXOIRQLF�DFLG�VXOIXULF�DFLG�FROXPQ

'LUHFWO\�SULRU�WR�WKH�VDPSOH�SUHSDUDWLRQ�SURFHGXUH��SXW��������������J�RI�WKH�VLOLFD�JHO�VXOIXULF�DFLG�VHSDUDWLRQ�PDWHULDO
SUHSDUHG�LQ�DFFRUGDQFH�ZLWK�����RQWR�WKH�WRS�IULW�RI�WKH���PO�EHQ]HQHVXOIRQLF�DFLG�VXOIXULF�DFLG�FROXPQ�

���� 3UHSDUDWLRQ�RI�WKH�WHVW�VROXWLRQ

6HW�XS�WKH�FRPELQHG�EHQ]HQHVXOIRQLF�DFLG�VXOIXULF�DFLG�FROXPQ�RQ�D���PO�VLOLFD�JHO�VHSDUDWLQJ�FROXPQ�ZLWK�WKH�DLG�RI�DQ
DGDSWHU��(OXWH�WKH�WZR�FROXPQV�WKUHH�WLPHV�ZLWK���PO�VROYHQW���������LQ�RUGHU�WR�SXULI\�WKH�VWDWLRQDU\�SKDVHV��WKHQ�XVH
YDFXXP�DVVLVWHG�GU\LQJ�

7UDQVIHU������O�RI�WKH�VDPSOH�VROXWLRQV�SUHSDUHG�DV�GHVFULEHG�LQ�FODXVH����RQWR�WKH�VLOLFD�JHO�VXOIXULF�DFLG�VWDWLRQDU\�SKDVH
RI�WKH�XSSHU�FROXPQ��DQG�IOXVK�ZLWK�����PO�VROYHQW���������

$SSO\�WKH�VDPSOH�WR�WKH�SDFNLQJ�RI�WKH�XSSHU�FROXPQ�H�J��E\�UHGXFLQJ�SUHVVXUH�VOLJKWO\��7KH�VDPSOH�VKDOO�EH�GLVWULEXWHG
HYHQO\�RYHU�WKH�SDFNLQJ�RI�WKH�XSSHU�FROXPQ��(OXWH�WKH�XSSHU�FROXPQ�WZLFH�ZLWK���PO�VROYHQW���������DIWHU�D�SHULRG�RI�DW
OHDVW����V��5HPRYH�WKH�XSSHU�FROXPQ�

(OXWH�WKH�VLOLFD�JHO�VHSDUDWLRQ�FROXPQ�WZLFH�ZLWK�DSSUR[LPDWHO\�����PO�VROYHQW����������DQG�WUDQVIHU�WKH�HOXDWH�WR�D���PO
YROXPHWULF�IODVN��0DNH�XS�WR�WKH�PDUN�ZLWK�VROYHQW���������

,I�QHFHVVDU\��GHWHUPLQDWLRQ�RI�3&%�VKDOO�EH�UHSHDWHG�DW�GLIIHUHQW�GLOXWLRQV�RI�WKH�VDPSOH�ZLWK�RLO�������WR�EULQJ�WKH
PHDVXUHPHQW�ZLWKLQ�WKH�OLQHDU�UDQJH�RI�WKH�(&'�
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���PJ�VDPSOH
LQ������O�VROYHQW�VROXWLRQ

�����������������������PO�VROYHQW

�����J�6L2��+�62�

�
����J�EHQ]HQHVXOIRQLF�DFLG�SKDVH

5HPRYDO�RI�KHWHUR�FRPSRXQGV�
SRO\DURPDWLF�K\GURFDUERQV�DQG
EDVHV

��������������������[�����PO�VROYHQW

����J�6L2��SKDVH
5HPRYDO�RI�SRODU�FRPSRXQGV
DQG�DURPDWLFV

�������������������PDNH�XS�����PO�ZLWK�VROYHQW

*&

)LJXUH���²�&OHDQ�XS�SURFHGXUH

�� *DVFKURPDWRJUDSKLF�RSHUDWLQJ�FRQGLWLRQV

���� 6HWWLQJ�XS�WKH�*&�DSSDUDWXV

7KH�RSHUDWLQJ�FRQGLWLRQV�LQGLFDWHG�LQ�����WR�����KDYH�EHHQ�IRXQG�DGHTXDWH�EXW�VKRXOG�EH�RSWLPL]HG�ZLWK�HDFK�*&�V\VWHP�VR
WKDW�JDV�FKURPDWRJUDPV�VLPLODU�WR�WKDW�VKRZQ�LQ�DQQH[�$���DUH�REWDLQHG�IURP�GLOXWLRQV�RI�WKH�WHVW�PL[WXUH��������,Q�WKH
H[DPSOH�JLYHQ��K\GURJHQ�LV�XVHG��2WKHU�FDUULHU�JDVHV�JLYH�GLIIHUHQW�UHWHQWLRQ�WLPHV�

���� ,QMHFWRUV

6HW�XS�WKH�LQMHFWRU�LQ�DFFRUGDQFH�ZLWK�WKH�PDQXIDFWXUHU
V�LQVWUXFWLRQV�

127(�� 7\SLFDO�VHWWLQJ�IRU�WKLV�DQDO\VLV�DUH�DV�IROORZV�

D��IRU�WKH�VSOLW�VSOLWOHVV�LQMHFWRU�

VSOLWOHVV�PRGH� 7� ������&�WR������&�
VSOLW�YDOYH�FORVHG�EHWZHHQ� ����PLQ�WR�����PLQ�
VSOLW�PRGH� 7� ������&�WR������&�
VSOLW�UDWLR� ����

E��IRU�WKH�RQ�FROXPQ�LQMHFWRU� 7� �����&�WR������&�GHSHQGLQJ�RQ�WKH�VROYHQW�XVHG�
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���� 2YHQ�WHPSHUDWXUH�SURJUDPPH

7KH�RYHQ�WHPSHUDWXUH�SURJUDPPH�VKDOO�EH�VHOHFWHG�WR�REWDLQ�D�VXLWDEOH�FKURPDWRJUDP�

127(�� 7\SLFDO�VHWWLQJV�DUH�DV�IROORZV�

LQLWLDO�LVRWKHUPDO�SHULRG ��PLQ RU ����PLQ

LQLWLDO�WHPSHUDWXUH ����& RU ����&

WHPSHUDWXUH�SURJUDPPH ����&�WR������&�DW�����&�PLQ

�����&�WR������&�DW������&�PLQ

RU ����&�WR������&�DW�����&�PLQ

�����&�WR������&�DW������&�PLQ

LVRWKHUPDO�SHULRG ���PLQ RU ��PLQ

FRRO�GRZQ�WR ����& RU ����&

7KHVH�VHWWLQJV�PD\�EH�YDULHG�WR�REWDLQ�WKH�UHTXLUHG�FKURPDWRJUDP�

7KH�LQLWLDO�WHPSHUDWXUH�DQG�LQLWLDO�LVRWKHUPDO�SHULRG�VKDOO�EH�YDULHG�GHSHQGLQJ�RQ�WKH�VROYHQW�DQG�LQMHFWLRQ�WHFKQLTXH�

���� &DUULHU�JDV�IORZ�UDWH

$GMXVW�WKH�LQOHW�SUHVVXUH�WR�JLYH�D�IORZ�UDWH�WKURXJK�WKH�FROXPQ�RI���PO�PLQ�DW������&��H�J������N3D�IRU�KHOLXP�

127(�� +\GURJHQ�FDUULHU�JDV�LV�HIIHFWLYH�LQ�UHGXFLQJ�FROXPQ�SUHVVXUH�KHDG�DQDO\VLV�WLPH�

���� (OHFWURQ�FDSWXUH�GHWHFWRU�VHWWLQJV

7KH�WHPSHUDWXUH�VKDOO�EH������&�WR������&�

8VH�WKH�PDQXIDFWXUHU
V�UHFRPPHQGHG�VHWWLQJV�WR�JLYH�WKH�EHVW�FRQGLWLRQV�IRU�OLQHDULW\�RI�WKH�GHWHFWRU�

7KH�IORZ�UDWH�RI�WKH�PDNH�XS�JDV�VKDOO�EH�EHWZHHQ����PO�PLQ�DQG����PO�PLQ��DQG�VKDOO�EH�VHOHFWHG�WR�JLYH�WKH�EHVW
VHQVLWLYLW\�WR�3&%V�

��� &KHFN�RQ�LQVWUXPHQWDO�SHUIRUPDQFH

����� *HQHUDO�SURYLVLRQV

:KHQ�LQLWLDOO\�LPSOHPHQWLQJ�WKLV�PHWKRG�DQG�DIWHU�PDMRU�UHSDLUV�DQG�UHSODFHPHQW�RI�FULWLFDO�LQVWUXPHQWDWLRQ�FRPSRQHQWV
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SURJUDPPH��7KLV�VKRXOG�LQFOXGH�YHULILFDWLRQ�RI�VHQVLWLYLW\��UHVROXWLRQ�DQG�OLQHDULW\�UDQJH��,W�LV�UHFRPPHQGHG�WR�PRQLWRU�WKH
SHUIRUPDQFH�URXWLQHO\�DW�DSSURSULDWH�WLPH�LQWHUYDOV�

����� 6HQVLWLYLW\�FKHFN

7KH�(&'�VKDOO�KDYH�VXIILFLHQW�VHQVLWLYLW\�WR�JLYH�D�VLJQDO�WR�QRLVH�UDWLR��6�1��JUHDWHU�WKDQ����IRU�RQH�SLFRJUDP�RI
KH[DFKORUREHQ]HQH���������LQMHFWHG�RQ�WR�WKH�FROXPQ��XVLQJ�WKH�VSHFLILHG�RSHUDWLQJ�FRQGLWLRQV��VHH�FODXVH����

����� /LQHDULW\�FKHFN

7KH�UHVSRQVH�RI�WKH�HOHFWURQ�FDSWXUH�GHWHFWRU��(&'��LV�SURSRUWLRQDO�WR�WKH�TXDQWLW\�RI�3&%V�LQMHFWHG��RQO\�ZLWKLQ�D�OLPLWHG
UDQJH��LI�WKH�TXDQWLWLHV�RI�3&%V�SDVVLQJ�WKURXJK�WKH�GHWHFWRU�EHFRPH�H[FHVVLYH��WKH�UHVSRQVH�ZLOO�FHDVH�WR�EH�OLQHDU�

'HWHUPLQH�WKH�OLQHDU�UDQJH�DV�JLYHQ�LQ��������WR��������
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