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1DWLRQDO�IRUHZRUG

7KLV�%ULWLVK�6WDQGDUG�LV�WKH�(QJOLVK�ODQJXDJH�YHUVLRQ�RI�(1���������������
LQFOXGLQJ�DPHQGPHQW�$��������,W�LV�LGHQWLFDO�ZLWK�,(& ��������������
LQFOXGLQJ�DPHQGPHQW��������

7KH�VWDUW�DQG�ILQLVK�WH[W�LQWURGXFHG�RU�DOWHUHG�E\�DPHQGPHQW�LV�LQGLFDWHG�LQ�
WKH�WH[W�E\�WDJV�!"��7DJV�LQGLFDWLQJ�FKDQJHV�WR�,(&�WH[W�FDUU\�WKH�QXPEHU�
RI�WKH�,(&�DPHQGPHQW��)RU�H[DPSOH��WH[W�DOWHUHG�E\�,(&�DPHQGPHQW���LV�
LQGLFDWHG�E\�!"�

&KDQJHV�WR�$QQH[�=$�LQWURGXFHG�E\�&(1(/(&�DPHQGPHQW�$��DUH�DOVR�
LQGLFDWHG�E\�!"�

7KH�8.�SDUWLFLSDWLRQ�LQ�LWV�SUHSDUDWLRQ�ZDV�HQWUXVWHG�WR�7HFKQLFDO�&RPPLWWHH�
(3/�����3ULQWHG�FLUFXLWV��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\�

)URP���-DQXDU\ ������DOO�,(&�SXEOLFDWLRQV�KDYH�WKH�QXPEHU�������DGGHG�WR�
WKH�ROG�QXPEHU��)RU�LQVWDQFH��,(& �����KDV�EHHQ�UHQXPEHUHG�DV�,(& ���������
)RU�D�SHULRG�RI�WLPH�GXULQJ�WKH�FKDQJHRYHU�IURP�RQH�QXPEHULQJ�V\VWHP�WR�WKH�
RWKHU��SXEOLFDWLRQV�PD\�FRQWDLQ�LGHQWLILHUV�IURP�ERWK�V\VWHPV�

&URVV�UHIHUHQFHV

$WWHQWLRQ�LV�GUDZQ�WR�WKH�IDFW�WKDW�&(1�DQG�&(1(/(&�6WDQGDUGV�QRUPDOO\�
LQFOXGH�DQ�DQQH[�ZKLFK�OLVWV�QRUPDWLYH�UHIHUHQFHV�WR�LQWHUQDWLRQDO�
SXEOLFDWLRQV�ZLWK�WKHLU�FRUUHVSRQGLQJ�(XURSHDQ�SXEOLFDWLRQV��7KH�%ULWLVK�
6WDQGDUGV�ZKLFK�LPSOHPHQW�WKHVH�LQWHUQDWLRQDO�RU�(XURSHDQ�SXEOLFDWLRQV�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��WKH (1�WLWOH�SDJH��
SDJHV���WR����DQG�D�EDFN�FRYHU�

7KH�%6,�FRS\ULJKW�QRWLFH�GLVSOD\HG�LQ�WKLV�GRFXPHQW�LQGLFDWHV�ZKHQ�WKH�
GRFXPHQW�ZDV�ODVW�LVVXHG�

$PHQGPHQWV�LVVXHG�VLQFH�SXEOLFDWLRQ

$PG��1R� 'DWH &RPPHQWV

���� $SULO����� *HQHULF�WLWOH�RI�(1�FRUUHFWHG

����� $XJXVW�
����

6HH�QDWLRQDO�IRUHZRUG
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'HVFULSWRUV��SULQWHG�ERDUGV��LQWHUFRQQHFWLRQ�VWUXFWXUHV��HOHFWULFDO�PDWHULDOV��DVVHPEOLHV��WHVW�PHWKRGV�IRU�LQWHUFRQQHFWLRQ�VWUXFWXUHV��
FDWDORJXH�RI�DSSURYHG��WHVW�PHWKRGV

(QJOLVK�YHUVLRQ

7HVW�PHWKRGV�IRU�HOHFWULFDO�PDWHULDOV��LQWHUFRQQHFWLRQ�
VWUXFWXUHV�DQG�DVVHPEOLHV�¦

3DUW����7HVW�PHWKRGV�IRU�LQWHUFRQQHFWLRQ�VWUXFWXUHV�
�SULQWHG�ERDUGV�
�LQFOXGHV�DPHQGPHQW�$�������
�,(& ���������������$�������

0pWKRGHV�GªHVVDL�SRXU�OHV�PDWpULDX[�
pOHFWULTXHV��OHV�VWUXFWXUHV�GªLQWHUFRQQH[LRQ�HW�
OHV�HQVHPEOHV�¦�3DUWLH����0pWKRGHV�GªHVVDL�GHV�
VWUXFWXUHV�GªLQWHUFRQQH[LRQ��FDUWHV�LPSULPpHV�
�LQFOXW�OªDPHQGHPHQW�$��������
�&(, ���������������$�������

3U�YHUIDKUHQ�I�U�(OHNWURPDWHULDOLHQ���
9HUELQGXQJVVWUXNWXUHQ�XQG�%DXJUXSSHQ�¦
7HLO����3U�IYHUIDKUHQ�I�U�
9HUELQGXQJVVWUXNWXUHQ��/HLWHUSODWWHQ��
�HQWKlOW�bQGHUXQJ�$�������
�,(& ���������������$�������

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

&(1(/(&

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

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

�������&(1(/(&�²�$OO�ULJKWV�RI�H[SORLWDWLRQ�LQ�DQ\�IRUP�DQG�E\�DQ\�PHDQV�UHVHUYHG�ZRUOGZLGH�IRU�&(1(/(&�PHPEHUV

5HI��1R��(1 ���������������$�������(
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)RUHZRUG
7KH�WH[W�RI�GRFXPHQW��������)',6��IXWXUH�HGLWLRQ���
RI�,(& ���������SUHSDUHG�E\�,(&�7& ���3ULQWHG�
FLUFXLWV��LQ�FRRSHUDWLRQ�ZLWK�,(&�7& ����6XUIDFH�
PRXQWLQJ�WHFKQRORJ\��DQG�,(&�7& ����
(QYLURQPHQWDO�WHVWLQJ��ZDV�VXEPLWWHG�WR�WKH�
,(&�&(1(/(&�SDUDOOHO�YRWH�DQG�ZDV�DSSURYHG�E\�
&(1(/(&�DV�(1 ��������RQ������������

7KH�IROORZLQJ�GDWHV�ZHUH�IL[HG�

7KLV�SDUW���RI�(1 ������LV�WR�EH�XVHG�LQ�FRQMXQFWLRQ�
ZLWK�WKH�RWKHU�SDUWV�RI�(1 ������DQG�ZLWK�WKH�
(1 ������VHULHV�

$QQH[HV�GHVLJQDWHG�§QRUPDWLYH¨�DUH�SDUW�RI�WKH�
ERG\�RI�WKH�VWDQGDUG�

$QQH[HV�GHVLJQDWHG�§LQIRUPDWLYH¨�DUH�JLYHQ�IRU�
LQIRUPDWLRQ�RQO\�

,Q�WKLV�VWDQGDUG��$QQH[�=$�LV�QRUPDWLYH�DQG�
$QQH[�$�DQG�$QQH[�%�DUH�LQIRUPDWLYH�

$QQH[�=$�KDV�EHHQ�DGGHG�E\�&(1(/(&�

(QGRUVHPHQW�QRWLFH

7KH�WH[W�RI�WKH�,QWHUQDWLRQDO�6WDQGDUG�
,(& �������������ZDV�DSSURYHG�E\�&(1(/(&�DV�D�
(XURSHDQ�6WDQGDUG�ZLWKRXW�DQ\�PRGLILFDWLRQ�

)RUHZRUG�WR�DPHQGPHQW�$�
7KH�WH[W�RI�GRFXPHQW��������)',6��IXWXUH�
DPHQGPHQW���WR�,(&����������SUHSDUHG�E\�
,(&�7&�����3ULQWHG�FLUFXLWV��ZDV�VXEPLWWHG�WR�WKH�
,(&�&(1(/(&�SDUDOOHO�YRWH�DQG�ZDV�DSSURYHG�E\�
&(1(/(&�DV�DPHQGPHQW�$��WR�(1��������������
RQ������������

7KH�IROORZLQJ�GDWHV�ZHUH�IL[HG�

$QQH[HV�GHVLJQDWHG�§QRUPDWLYH¨�DUH�SDUW�RI�WKH�
ERG\�RI�WKH�VWDQGDUG�
,Q�WKLV�VWDQGDUG��$QQH[�=$�LV�QRUPDWLYH�
$QQH[�=$�KDV�EHHQ�DGGHG�E\�&(1(/(&�

(QGRUVHPHQW�QRWLFH

7KH�WH[W�RI�DPHQGPHQW��������WR�WKH�,QWHUQDWLRQDO�
6WDQGDUG�,(&��������������ZDV�DSSURYHG�E\�
&(1(/(&�DV�DQ�DPHQGPHQW�WR�WKH�(XURSHDQ�
6WDQGDUG�ZLWKRXW�DQ\�PRGLILFDWLRQ�

¦ ODWHVW�GDWH�E\�ZKLFK�WKH�
(1�KDV�WR�EH�
LPSOHPHQWHG�DW�QDWLRQDO�
OHYHO�E\�SXEOLFDWLRQ�RI�DQ�
LGHQWLFDO�QDWLRQDO�
VWDQGDUG�RU�E\�
HQGRUVHPHQW �GRS������������

¦ ODWHVW�GDWH�E\�ZKLFK�WKH�
QDWLRQDO�VWDQGDUGV�
FRQIOLFWLQJ�ZLWK�WKH�(1�
KDYH�WR�EH�ZLWKGUDZQ �GRZ������������

¦ ODWHVW�GDWH�E\�ZKLFK�WKH�
DPHQGPHQW�KDV�WR�EH�
LPSOHPHQWHG�DW�QDWLRQDO�
OHYHO�E\�SXEOLFDWLRQ�RI�DQ�
LGHQWLFDO�QDWLRQDO�
VWDQGDUG�RU�E\�
HQGRUVHPHQW �GRS������������

¦ ODWHVW�GDWH�E\�ZKLFK�WKH�
QDWLRQDO�VWDQGDUGV�
FRQIOLFWLQJ�ZLWK�WKH�
DPHQGPHQW�KDYH�WR�EH�
ZLWKGUDZQ �GRZ������������
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&RQWHQWV
3DJH

)RUHZRUG �
,QWURGXFWLRQ �
� 6FRSH�DQG�REMHFW �
� 1RUPDWLYH�UHIHUHQFHV �
� $FFXUDF\��SUHFLVLRQ�DQG�UHVROXWLRQ �
� &DWDORJXH�RI�DSSURYHG�WHVW�PHWKRGV �
� 3��3UHSDUDWLRQ�FRQGLWLRQLQJ�WHVW�PHWKRGV �
� 9��9LVXDO�WHVW�PHWKRGV �
� '��'LPHQVLRQDO�WHVW�PHWKRGV �
� &��&KHPLFDO�WHVW�PHWKRGV �
� 0��0HFKDQLFDO�WHVW�PHWKRGV ��
�� (��(OHFWULFDO�WHVW�PHWKRGV ��
�� 1��(QYLURQPHQWDO�WHVW�PHWKRGV ��
$QQH[�$��LQIRUPDWLYH��:RUNHG�H[DPSOHV ��
�� ;��0LVFHOODQHRXV�WHVW�PHWKRGV ��
$QQH[�=$��QRUPDWLYH��1RUPDWLYH�UHIHUHQFHV�
WR�LQWHUQDWLRQDO�SXEOLFDWLRQV�ZLWK�WKHLU�
FRUUHVSRQGLQJ�(XURSHDQ�SXEOLFDWLRQV ��
$QQH[�%��LQIRUPDWLYH��&RQYHUVLRQ�WDEOH ��
)LJXUH���¦�0HDVXULQJ�HTXLSPHQW�IRU�SHHO�
VWUHQJWK�RI�IOH[LEOH�SULQWHG�ERDUGV ��
)LJXUH���¦�3OLHU�IL[WXUH�IRU�WKHUPDO�VKRFN�
WHVW��GLS�VROGHULQJ ��
)LJXUH���¦�)OXLGL]HG�VDQG�EDWK ��
)LJXUH���¦�)LJXUH�GHOHWHG ��
)LJXUH���¦�)LJXUH�GHOHWHG ��
)LJXUH���¦�6XJJHVWHG�WHVW�VSHFLPHQ�IRU�
VXUIDFH�PRXQW�IHDWXUHV ��
)LJXUH���¦�6XJJHVWHG�WHVW�VSHFLPHQ�IRU�SODWHG�
WKURXJK�KROHV ��
)LJXUH���¦�5RWDU\�GLS�VROGHUDELOLW\�WHVW�
HTXLSPHQW ��
)LJXUH���¦�(IIHFWLYHQHVV�RI�VROGHU�ZHWWLQJ�RI�
SODWHG�WKURXJK�KROHV ��
)LJXUH����¦�1HHGOH�EXUQHU�WHVW ��
)LJXUH����¦�3HQFLO�KROGHU ��
)LJXUH����¦�&RPSRVLWH�WHVW�SDWWHUQ ��
)LJXUH����¦�7HVW�VSHFLPHQ ��
7DEOH���¦�6WXGHQWªV�§W¨�GLVWULEXWLRQ �
7DEOH���¦�7DEOH�GHOHWHG ��
7DEOH���¦�7DEOH�GHOHWHG ��
7DEOH���¦�$FFHOHUDWHG�DJHLQJ�DQG�WHVW
UHTXLUHPHQWV ��
7DEOH���¦�0D[LPXP�OLPLWV�RI�VROGHU�EDWK�
FRQWDPLQDQWV ��
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,QWURGXFWLRQ
,(& ������UHODWHV�WR�WHVW�PHWKRGV�IRU�SULQWHG�ERDUGV�DQG�SULQWHG�ERDUG�DVVHPEOLHV��DV�ZHOO�DV�UHODWHG�
PDWHULDOV�RU�FRPSRQHQW�UREXVWQHVV��LUUHVSHFWLYH�RI�WKHLU�PHWKRG�RI�PDQXIDFWXUH�

7KH�VWDQGDUG�LV�GLYLGHG�LQWR�VHSDUDWH�SDUWV��FRYHULQJ�LQIRUPDWLRQ�IRU�WKH�GHVLJQHU�DQG�WKH�WHVW�PHWKRGRORJ\�
HQJLQHHU�RU�WHFKQLFLDQ��(DFK�SDUW�KDV�D�VSHFLILF�IRFXV��PHWKRGV�DUH�JURXSHG�DFFRUGLQJ�WR�WKHLU�DSSOLFDWLRQ�
DQG�QXPEHUHG�VHTXHQWLDOO\�DV�WKH\�DUH�GHYHORSHG�DQG�UHOHDVHG�

,Q�VRPH�LQVWDQFHV�WHVW�PHWKRGV�GHYHORSHG�E\�RWKHU�7&V��H�J� 7& ����KDYH�EHHQ�UHSURGXFHG�IURP�H[LVWLQJ�
,(&�VWDQGDUGV�LQ�RUGHU�WR�SURYLGH�WKH�UHDGHU�ZLWK�D�FRPSUHKHQVLYH�VHW�RI�WHVW�PHWKRGV��:KHQ�WKLV�VLWXDWLRQ�
RFFXUV��LW�ZLOO�EH�QRWHG�RQ�WKH�VSHFLILF�WHVW�PHWKRG��LI�WKH�WHVW�PHWKRG�LV�UHSURGXFHG�ZLWK�PLQRU�UHYLVLRQ��
WKRVH�SDUDJUDSKV�WKDW�DUH�GLIIHUHQW�DUH�LGHQWLILHG�

7KLV�SDUW�RI�,(& ������FRQWDLQV�WHVW�PHWKRGV�IRU�HYDOXDWLQJ�SULQWHG�ERDUGV�DQG�RWKHU�IRUPV�RI�
LQWHUFRQQHFWLRQ�VWUXFWXUHV��7KH�PHWKRGV�DUH�VHOI�FRQWDLQHG��ZLWK�VXIILFLHQW�GHWDLO�DQG�GHVFULSWLRQ�VR�DV�WR�
DFKLHYH�XQLIRUPLW\�DQG�UHSURGXFLELOLW\�LQ�WKH�SURFHGXUHV�DQG�WHVW�PHWKRGRORJLHV�

7KH�WHVWV�VKRZQ�LQ�WKLV�VWDQGDUG�DUH�JURXSHG�DFFRUGLQJ�WR�WKH�IROORZLQJ�SULQFLSOHV�

7R�IDFLOLWDWH�UHIHUHQFH�WR�WKH�WHVWV��WR�UHWDLQ�FRQVLVWHQF\�RI�SUHVHQWDWLRQ��DQG�WR�SURYLGH�IRU�IXWXUH�
H[SDQVLRQ��HDFK�WHVW�LV�LGHQWLILHG�E\�D�QXPEHU��DVVLJQHG�VHTXHQWLDOO\��DGGHG�WR�WKH�SUHIL[��JURXS�FRGH��OHWWHU�
VKRZLQJ�WKH�JURXS�WR�ZKLFK�WKH�WHVW�PHWKRG�EHORQJV�

7KH�WHVW�PHWKRG�QXPEHUV�KDYH�QR�VLJQLILFDQFH�ZLWK�UHVSHFW�WR�DQ�HYHQWXDO�WHVW�VHTXHQFH��WKDW�
UHVSRQVLELOLW\�UHVWV�ZLWK�WKH�UHOHYDQW�VSHFLILFDWLRQ�WKDW�FDOOV�IRU�WKH�PHWKRG�EHLQJ�SHUIRUPHG��7KH�UHOHYDQW�
VSHFLILFDWLRQ��LQ�PRVW�LQVWDQFHV��DOVR�GHVFULEHV�SDVV�IDLO�FULWHULD�

7KH�OHWWHU�DQG�QXPEHU�FRPELQDWLRQV�DUH�IRU�UHIHUHQFH�SXUSRVHV��WR�EH�XVHG�E\�WKH�UHOHYDQW�VSHFLILFDWLRQ��
7KXV�§�'��¨�UHSUHVHQWV�WKH�VHFRQG�GLPHQVLRQDO�WHVW�PHWKRG�GHVFULEHG�LQ�WKLV�SXEOLFDWLRQ�

,Q�VKRUW��IRU�WKLV�H[DPSOH����LV�WKH�SDUW�RI�,(&�VWDQGDUG������������'�LV�WKH�JURXS�RI�PHWKRGV��DQG����LV�WKH�
WHVW�QXPEHU�

$�OLVW�RI�DOO�WHVW�PHWKRGV�LQFOXGHG�LQ�WKLV�VWDQGDUG��DV�ZHOO�DV�WKRVH�XQGHU�FRQVLGHUDWLRQ�LV�JLYHQ�LQ�
$QQH[�%��7KLV�DQQH[�ZLOO�EH�UHLVVXHG�ZKHQHYHU�QHZ�WHVWV�DUH�LQWURGXFHG�

��6FRSH�DQG�REMHFW
7KLV�SDUW�RI�,(& ������LV�D�FDWDORJXH�RI�WHVW�PHWKRGV�UHSUHVHQWLQJ�PHWKRGRORJLHV�DQG�SURFHGXUHV�WKDW�FDQ�
EH�DSSOLHG�WR�WHVW�PDWHULDOV�XVHG�IRU�PDQXIDFWXULQJ�LQWHUFRQQHFWLRQ�VWUXFWXUHV��SULQWHG�ERDUGV��DQG�
DVVHPEOLHV�

��1RUPDWLYH�UHIHUHQFHV
7KH�IROORZLQJ�QRUPDWLYH�GRFXPHQWV�FRQWDLQ�SURYLVLRQV�ZKLFK��WKURXJK�UHIHUHQFH�LQ�WKLV�WH[W��FRQVWLWXWH�
SURYLVLRQV�RI�WKLV�SDUW�RI�,(& �������$W�WKH�WLPH�RI�SXEOLFDWLRQ��WKH�HGLWLRQV�LQGLFDWHG�ZHUH�YDOLG��$OO�
QRUPDWLYH�GRFXPHQWV�DUH�VXEMHFW�WR�UHYLVLRQ��DQG�SDUWLHV�WR�DJUHHPHQWV�EDVHG�RQ�WKLV�SDUW�RI�,(& ������
DUH�HQFRXUDJHG�WR�LQYHVWLJDWH�WKH�SRVVLELOLW\�RI�DSSO\LQJ�WKH�PRVW�UHFHQW�HGLWLRQV�RI�WKH�QRUPDWLYH�
GRFXPHQWV�LQGLFDWHG�EHORZ��0HPEHUV�RI�,(&�DQG�,62�PDLQWDLQ�UHJLVWHUV�RI�FXUUHQWO\�YDOLG�,QWHUQDWLRQDO�
6WDQGDUGV�
,(&���������������(QYLURQPHQWDO�WHVWLQJ�¦�3DUW����*HQHUDO�DQG�JXLGDQFH�

,(&�����������������(QYLURQPHQWDO�WHVWLQJ�¦�3DUW����7HVWV�¦�7HVW�&D��'DPS�KHDW��VWHDG\�VWDWH�

,(&������������������(QYLURQPHQWDO�WHVWLQJ�¦�3DUW����7HVWV�¦�7HVW�7��6ROGHULQJ�
$PHQGPHQW���������

3� SUHSDUDWLRQ�FRQGLWLRQLQJ�PHWKRGV�
9� YLVXDO�WHVW�PHWKRGV�
'� GLPHQVLRQDO�WHVW�PHWKRGV�
&� FKHPLFDO�WHVW�PHWKRGV�
0� PHFKDQLFDO�WHVW�PHWKRGV�
(� HOHFWULFDO�WHVW�PHWKRGV�
1� HQYLURQPHQWDO�WHVW�PHWKRGV�
;� PLVFHOODQHRXV�WHVW�PHWKRGV�
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!
,(&���������������6SHFLILFDWLRQV�IRU�SUHVVXUH�VHQVLWLYH�DGKHVLYH�WDSHV�IRU�HOHFWULFDO�SXUSRVHV�¦�
3DUW����*HQHUDO�UHTXLUHPHQWV�

,(&�����������������)LUH�KD]DUG�WHVWLQJ�¦�3DUW����7HVW�PHWKRGV�¦�6HFWLRQ����1HHGOH�IODPH�WHVW�

,(&���������������3ULQWHG�ERDUGV�¦�3DUW����5LJLG�PXOWLOD\HU�SULQWHG�ERDUGV�ZLWK�LQWHUOD\HU�
FRQQHFWLRQV�¦�6HFWLRQDO�VSHFLILFDWLRQ�

,(&�����������������3ULQWHG�ERDUGV�¦�3DUW����5LJLG�PXOWLOD\HU�SULQWHG�ERDUGV�ZLWK�LQWHUOD\HU�
FRQQHFWLRQV�¦�6HFWLRQDO�VSHFLILFDWLRQ�¦�6HFWLRQ����&DSDELOLW\�'HWDLO�6SHFLILFDWLRQ�¦�3HUIRUPDQFH�OHYHOV�
$��%�DQG�&�

,62������������3DSHU��ERDUG��SXOS�DQG�UHODWHG�WHUPV�¦�9RFDEXODU\�"

��$FFXUDF\��SUHFLVLRQ�DQG�UHVROXWLRQ
(UURUV�DQG�XQFHUWDLQWLHV�DUH�LQKHUHQW�LQ�DOO�PHDVXUHPHQW�SURFHVVHV��7KH�LQIRUPDWLRQ�JLYHQ�EHORZ�HQDEOHV�
YDOLG�HVWLPDWHV�RI�WKH�DPRXQW�RI�HUURU�DQG�XQFHUWDLQW\�WR�EH�WDNHQ�LQWR�DFFRXQW�
7HVW�GDWD�VHUYH�D�QXPEHU�RI�SXUSRVHV�ZKLFK�LQFOXGH�
¦�WR�PRQLWRU�D�SURFHVV�
¦�WR�HQKDQFH�FRQILGHQFH�LQ�TXDOLW\�FRQIRUPDQFH�
¦�WR�DUELWUDWH�EHWZHHQ�FXVWRPHU�DQG�VXSSOLHU�

,Q�DQ\�RI�WKHVH�FLUFXPVWDQFHV��LW�LV�HVVHQWLDO�WKDW�FRQILGHQFH�FDQ�EH�SODFHG�XSRQ�WKH�WHVW�GDWD�LQ�WHUPV�RI�
¦�DFFXUDF\��FDOLEUDWLRQ�RI�WKH�WHVW�LQVWUXPHQWV�DQG�RU�V\VWHP�
¦�SUHFLVLRQ��WKH�UHSHDWDELOLW\�DQG�XQFHUWDLQW\�RI�WKH�PHDVXUHPHQW�
¦�UHVROXWLRQ��WKH�VXLWDELOLW\�RI�WKH�LQVWUXPHQWV�DQG�RU�V\VWHP�IRU�WKH�WHVW�

����$FFXUDF\

7KH�UHJLPH�E\�ZKLFK�URXWLQH�FDOLEUDWLRQ�RI�WKH�WHVW�HTXLSPHQW�LV�XQGHUWDNHQ�VKDOO�EH�FOHDUO\�VWDWHG�LQ�WKH�
TXDOLW\�GRFXPHQWDWLRQ�RI�WKH�VXSSOLHU�RU�DJHQF\�FRQGXFWLQJ�WKH�WHVW��DQG�VKDOO�PHHW�WKH�UHTXLUHPHQWV�
RI������RI�,62 �����

7KH�FDOLEUDWLRQ�VKDOO�EH�FRQGXFWHG�E\�DQ�DJHQF\�KDYLQJ�DFFUHGLWDWLRQ�WR�D�QDWLRQDO�RU�LQWHUQDWLRQDO�
PHDVXUHPHQW�VWDQGDUG�LQVWLWXWH��7KHUH�VKRXOG�EH�DQ�XQLQWHUUXSWHG�FKDLQ�RI�FDOLEUDWLRQ�WR�D�QDWLRQDO�RU�
LQWHUQDWLRQDO�VWDQGDUG�

:KHUH�FDOLEUDWLRQ�WR�D�QDWLRQDO�RU�LQWHUQDWLRQDO�VWDQGDUG�LV�QRW�SRVVLEOH��§URXQG�URELQ¨�WHFKQLTXHV�PD\�EH�
XVHG��DQG�GRFXPHQWHG��WR�HQKDQFH�FRQILGHQFH�LQ�PHDVXUHPHQW�DFFXUDF\�

7KH�FDOLEUDWLRQ�LQWHUYDO�VKDOO�QRUPDOO\�EH�RQH�\HDU��(TXLSPHQW�FRQVLVWHQWO\�IRXQG�WR�EH�RXWVLGH�DFFHSWDEOH�
OLPLWV�RI�DFFXUDF\�VKDOO�EH�VXEMHFW�WR�VKRUWHQHG�FDOLEUDWLRQ�LQWHUYDOV��(TXLSPHQW�FRQVLVWHQWO\�IRXQG�WR�EH�
ZHOO�ZLWKLQ�DFFHSWDEOH�OLPLWV�PD\�EH�VXEMHFW�WR�UHOD[HG�FDOLEUDWLRQ�LQWHUYDOV�

$�UHFRUG�RI�WKH�FDOLEUDWLRQ�DQG�PDLQWHQDQFH�KLVWRU\�VKDOO�EH�PDLQWDLQHG�IRU�HDFK�LQVWUXPHQW��7KHVH�UHFRUGV�
VKRXOG�VWDWH�WKH�XQFHUWDLQW\�RI�WKH�FDOLEUDWLRQ�WHFKQLTXH��LQ�� ��GHYLDWLRQ��LQ�RUGHU�WKDW�XQFHUWDLQWLHV�RI�
PHDVXUHPHQW�FDQ�EH�DJJUHJDWHG�DQG�GHWHUPLQHG�

$�SURFHGXUH�VKDOO�EH�LPSOHPHQWHG�WR�UHVROYH�DQ\�VLWXDWLRQ�ZKHUH�DQ�LQVWUXPHQW�LV�IRXQG�WR�EH�RXWVLGH�
FDOLEUDWLRQ�OLPLWV�

����3UHFLVLRQ

7KH�XQFHUWDLQW\�EXGJHW�RI�DQ\�PHDVXUHPHQW�WHFKQLTXH�LV�PDGH�XS�RI�ERWK�V\VWHPDWLF�DQG�UDQGRP�
XQFHUWDLQWLHV��$OO�HVWLPDWHV�VKDOO�EH�EDVHG�XSRQ�D�VLQJOH�FRQILGHQFH�OHYHO��WKH�PLQLPXP�
EHLQJ��� ��

6\VWHPDWLF�XQFHUWDLQWLHV�DUH�XVXDOO\�WKH�SUHGRPLQDQW�FRQWULEXWRU��DQG�ZLOO�LQFOXGH�DOO�XQFHUWDLQWLHV�QRW�
VXEMHFW�WR�UDQGRP�IOXFWXDWLRQ��7KHVH�LQFOXGH�

¦�FDOLEUDWLRQ�XQFHUWDLQWLHV�
¦�HUURUV�GXH�WR�WKH�XVH�RI�DQ�LQVWUXPHQW�XQGHU�FRQGLWLRQV�ZKLFK�GLIIHU�IURP�WKRVH�XQGHU�ZKLFK�LW�ZDV�
FDOLEUDWHG�
¦�HUURUV�LQ�WKH�JUDGXDWLRQ�RI�D�VFDOH�RI�DQ�DQDORJXH�PHWHU��VFDOH�VKDSH�HUURU��

Full document details: BS EN 61189-3:1997

http://www.avadocuments.com/doc/bs-en-61189-3-1997
http://www.avadocuments.com/doc/bs-en-61189-3-1997


(1�������������

� ��%6,��������

5DQGRP�XQFHUWDLQWLHV�UHVXOW�IURP�QXPHURXV�VRXUFHV�EXW�FDQ�EH�GHGXFHG�IURP�UHSHDWHG�PHDVXUHPHQW�RI�D�
VWDQGDUG�LWHP��7KHUHIRUH��LW�LV�QRW�QHFHVVDU\�WR�LVRODWH�WKH�LQGLYLGXDO�FRQWULEXWLRQV��7KHVH�PD\�LQFOXGH�

¦�UDQGRP�IOXFWXDWLRQV�VXFK�DV�WKRVH�GXH�WR�WKH�YDULDWLRQ�RI�DQ�LQIOXHQFH�SDUDPHWHU��7\SLFDOO\��FKDQJHV�
LQ�DWPRVSKHULF�FRQGLWLRQV�UHGXFH�WKH�UHSHDWDELOLW\�RI�D�PHDVXUHPHQW�
¦�XQFHUWDLQW\�LQ�GLVFULPLQDWLRQ��VXFK�DV�VHWWLQJ�D�SRLQWHU�WR�D�ILGXFLDO�PDUN��RU�LQWHUSRODWLQJ�EHWZHHQ�
JUDGXDWLRQV�RQ�DQ�DQDORJXH�VFDOH�

$JJUHJDWLRQ�RI�XQFHUWDLQWLHV��*HRPHWULF�DGGLWLRQ��URRW�VXP�VTXDUH��RI�XQFHUWDLQWLHV�PD\�EH�XVHG�LQ�PRVW�
FDVHV��,QWHUSRODWLRQ�HUURU�LV�QRUPDOO\�DGGHG�VHSDUDWHO\�DQG�PD\�EH�DFFHSWHG�DV�EHLQJ��� ��RI�WKH�GLIIHUHQFH�
EHWZHHQ�WKH�ILQHVW�JUDGXDWLRQV�RI�WKH�VFDOH�RI�WKH�LQVWUXPHQW�

ZKHUH

'HWHUPLQDWLRQ�RI�UDQGRP�XQFHUWDLQWLHV��5DQGRP�XQFHUWDLQW\�FDQ�EH�GHWHUPLQHG�E\�UHSHDWHG�PHDVXUHPHQW�
RI�D�SDUDPHWHU�DQG�VXEVHTXHQW�VWDWLVWLFDO�PDQLSXODWLRQ�RI�WKH�PHDVXUHG�GDWD��7KH�WHFKQLTXH�DVVXPHV�WKDW�
WKH�GDWD�H[KLELWV�D�QRUPDO��*DXVVLDQ��GLVWULEXWLRQ�

8U� �W�B���

ZKHUH

����5HVROXWLRQ

,W�LV�SDUDPRXQW�WKDW�WKH�WHVW�HTXLSPHQW�XVHG�LV�FDSDEOH�RI�VXIILFLHQW�UHVROXWLRQ��0HDVXUHPHQW�V\VWHPV�XVHG�
VKRXOG�EH�FDSDEOH�RI�UHVROYLQJ��� ���RU�EHWWHU��RI�WKH�WHVW�OLPLW�WROHUDQFH�

,W�LV�DFFHSWHG�WKDW�VRPH�WHFKQRORJLHV�ZLOO�SODFH�D�SK\VLFDO�OLPLWDWLRQ�XSRQ�UHVROXWLRQ��H�J���RSWLFDO�
UHVROXWLRQ�

����5HSRUW

,Q�DGGLWLRQ�WR�UHTXLUHPHQWV�GHWDLOHG�LQ�WKH�WHVW�VSHFLILFDWLRQ��WKH�UHSRUW�VKDOO�GHWDLO�

¦�WKH�WHVW�PHWKRG�XVHG�
¦�WKH�LGHQWLW\�RI�WKH�VDPSOH�V��
¦�WKH�WHVW�LQVWUXPHQWDWLRQ�
¦�WKH�VSHFLILHG�OLPLW�V��
¦�DQ�HVWLPDWH�RI�PHDVXUHPHQW�XQFHUWDLQW\��DQG�UHVXOWDQW�ZRUNLQJ�OLPLW�V��IRU�WKH�WHVW�
¦�WKH�GHWDLOHG�WHVW�UHVXOWV�
¦�WKH�WHVW�GDWH�DQG�RSHUDWRUVª�VLJQDWXUH�

����6WXGHQWªV�§W¨�GLVWULEXWLRQ

7DEOH���JLYHV�YDOXHV�RI�WKH�IDFWRU�§W¨�IRU��� ��DQG��� ��FRQILGHQFH�OHYHOV��DV�D�IXQFWLRQ�RI�WKH�QXPEHU�RI�
PHDVXUHPHQWV��,W�LV�VXIILFLHQW�WR�XVH��� ��OLPLWV��DV�LQ�WKH�FDVH�RI�WKH�ZRUNHG�H[DPSOHV�VKRZQ�LQ�$QQH[�$�

8W LV�WKH�WRWDO�XQFHUWDLQW\�

8V LV�WKH�V\VWHPDWLF�XQFHUWDLQW\�

8U LV�WKH�UDQGRP�XQFHUWDLQW\�

8L LV�WKH�LQWHUSRODWLRQ�HUURU�

8U LV�UDQGRP�XQFHUWDLQW\�

Q LV�WKH�VDPSOH�VL]H�

W LV�WKH�SHUFHQWDJH�SRLQW�RI�WKH�§W¨�GLVWULEXWLRQ��IURP������VWDWLVWLF�WDEOHV��

B LV�WKH�VWDQGDUG�GHYLDWLRQ��BQ�¥����

8W� ��� 8( V
�

8U
� )+ 8L+

Q
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����6XJJHVWHG�XQFHUWDLQW\�OLPLWV

7KH�IROORZLQJ�WDUJHW�XQFHUWDLQWLHV�DUH�VXJJHVWHG�

7DEOH���¦�6WXGHQWªV�§W¨�GLVWULEXWLRQ

D��9ROWDJH�� � N9� ���� �

E��9ROWDJH�! � N9� ���� �

F��&XUUHQW�� �� $� ���� �

G��&XUUHQW�! �� $� ���� �

5HVLVWDQFH

H��(DUWK�DQG�FRQWLQXLW\� ��� �

I��,QVXODWLRQ� ��� �

J��)UHTXHQF\� ���� �

7LPH

K��,QWHUYDO�� �� V� �� V

L��,QWHUYDO�! �� V� �� �

M��0DVV�� �� J� ���� �

N��0DVV��� J�WR���� J� �� �

O��0DVV�! ��� J� �� �

P��)RUFH� �� �

Q��'LPHQVLRQ�� �� PP� ���� �

R��'LPHQVLRQ�! �� PP� ���� PP

S��7HPSHUDWXUH�� ��� �&� ���� �

T��7HPSHUDWXUH�! ��� �&� ���� �

U��+XPLGLW\����WR��� ��5+� �� ��5+

3ODWLQJ�WKLFNQHVVHV

V��%DFNVFDWWHU�PHWKRG� ��� �

W��0LFURVHFWLRQ� �� 4P

X��,RQLF�FRQWDPLQDWLRQ� ��� �

6DPSOH�VL]H W�YDOXH
�� �

W�YDOXH
�� �

6DPSOH�
VL]H

W�YDOXH
�� �

W�YDOXH
�� �

� ���� ���� �� ���� ����
� ��� ���� �� ���� ����
� ���� ���� �� ���� ����
� ���� ��� �� ���� ����
� ���� ���� �� ���� ���
� ���� ���� �� ��� ����
� ���� ��� �� ���� ����
� ���� ���� �� ���� ����
�� ���� ���� �� ����� ����
�� ���� ���� �� ���� ����
�� ��� ���� �� ����� ���
�� ���� ���� �� ���� ����
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��&DWDORJXH�RI�DSSURYHG�WHVW�PHWKRGV
7KLV�VWDQGDUG�SURYLGHV�VSHFLILF�WHVW�PHWKRGV�LQ�FRPSOHWH�GHWDLO�WR�SHUPLW�LPSOHPHQWDWLRQ�ZLWK�PLQLPDO�
FURVV�UHIHUHQFLQJ�WR�RWKHU�VSHFLILF�SURFHGXUHV��7KH�XVH�RI�JHQHULF�FRQGLWLRQLQJ�H[SRVXUHV�LV�DFFRPSOLVKHG�LQ�
WKH�PHWKRGV�E\�UHIHUHQFH��IRU�H[DPSOH�,(& ��������DQG�,(& ������DQG�ZKHQ�DSSOLFDEOH��LV�D�PDQGDWRU\�
SDUW�RI�WKH�WHVW�PHWKRG�VWDQGDUG�
(DFK�PHWKRG�KDV�LWV�RZQ�WLWOH��QXPEHU�DQG�UHYLVLRQ�VWDWXV�WR�DFFRPPRGDWH�XSGDWLQJ�DQG�LPSURYLQJ�WKH�
PHWKRGV�DV�LQGXVWU\�UHTXLUHPHQWV�FKDQJH�RU�GHPDQG�QHZ�PHWKRGRORJ\��7KH�PHWKRGV�DUH�RUJDQL]HG�LQ�WHVW�
PHWKRG�JURXSV�DQG�LQGLYLGXDO�WHVWV�

��3��3UHSDUDWLRQ�FRQGLWLRQLQJ�WHVW�PHWKRGV

��9��9LVXDO�WHVW�PHWKRGV

����7HVW��9������;�PDJQLILFDWLRQ��XQGHU�FRQVLGHUDWLRQ�

����7HVW��9�������;�PDJQLILFDWLRQ��XQGHU�FRQVLGHUDWLRQ�

����7HVW��9��������;�PDJQLILFDWLRQ��XQGHU�FRQVLGHUDWLRQ�

����7HVW��9����*HQHUDO�YLVXDO��XQGHU�FRQVLGHUDWLRQ�

��'��'LPHQVLRQDO�WHVW�PHWKRGV

����7HVW��'����2SWLFDO�PHWKRG��XQGHU�FRQVLGHUDWLRQ�

!
����7HVW��'����&RQGXFWRU�ZLGWK�DQG�VSDFLQJ

������2EMHFW

7KH�SXUSRVH�RI�WKLV�WHVW�PHWKRG�LV�WR�SURYLGH�D�SURFHGXUH�IRU�GHWHUPLQLQJ�WKH�FRQGXFWRU�ZLGWK�DQG�VSDFLQJ�
RI�D�SULQWHG�ERDUG�

������7HVW�VSHFLPHQV

7KH�VSHFLPHQ�VKDOO�EH�D�VXLWDEOH�SULQWHG�ERDUG�KDYLQJ�FRQGXFWRU�SDWWHUQV�IRU�WHVW�

:KHUH�WKH�XVH�RI�WHVW�FRXSRQV��DV�VSHFLILHG�LQ�,(&������������LV�DJUHHG�EHWZHHQ�WKH�XVHU�DQG�WKH�VXSSOLHU��
WKH�PHDVXUHPHQW�VKDOO�EH�FDUULHG�RXW�RQ�VSHFLPHQ�)�

������7HVW�DSSDUDWXV�DQG�PDWHULDOV

$Q�LOOXPLQDWHG�H\HSLHFH�RU�PLFURVFRSH�RU�SURMHFWRU�KDYLQJ�DQ�RFXODU�PLFURPHWHU�ZLWK�D�UHVROXWLRQ�RI�
�����PP�RU�EHWWHU�VKDOO�EH�XVHG�

������3URFHGXUH

7KH�FRQGXFWRU�ZLGWK�DQG�VSDFLQJ�EHWZHHQ�FRQGXFWRUV�VKDOO�EH�PHDVXUHG�DW�UDQGRP�SRLQWV��LQFOXGLQJ�
FHQWUDO�DQG�FRUQHU�DUHDV��DFFRUGLQJ�WR�WKH�UHOHYDQW�VSHFLILFDWLRQ��DQG�YLHZHG�YHUWLFDOO\�IURP�DERYH��7KH�
PHDVXUHG�YDOXH�VKDOO�EH�UHFRUGHG�WR�WKH�QHDUHVW������PP��(GJH�GHIHFWV�VXFK�DV�LQGHQWDWLRQV��SURMHFWLRQV��
DQG�VOLYHUV�VKDOO�EH�H[FOXGHG�IURP�PHDVXUHPHQW�

������5HSRUW

7KH�UHSRUW�VKDOO�LQFOXGH

D��WKH�WHVW�PHWKRG�QXPEHU�DQG�UHYLVLRQ�
E��WKH�GDWH�RI�WKH�WHVW�
F��WKH�LGHQWLILFDWLRQ�DQG�GHVFULSWLRQ�RI�WKH�VSHFLPHQ�
G��WKH�FRQGXFWRU�ZLGWK�DQG�VSDFLQJ�PHDVXUHG�
H��WKH�OD\HU�QXPEHU�
I��WKH�QXPEHU�RI�PHDVXUHPHQWV�
J��WKH�PD[LPXP�DQG�PLQLPXP�REVHUYHG�FRQGXFWRU�ZLGWKV�DQG�VSDFHV�
K��WKH�DYHUDJH�FRQGXFWRU�ZLGWK�DQG�VSDFHV�
L��DQ\�GHYLDWLRQ�IURP�WKLV�WHVW�PHWKRG�
M��WKH�QDPH�RI�WKH�SHUVRQ�FRQGXFWLQJ�WKH�WHVW�
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������$GGLWLRQDO�LQIRUPDWLRQ

1RQH�"

����7HVW��'����$XWRPDWHG�RSWLFDO�LQVSHFWLRQ��XQGHU�FRQVLGHUDWLRQ�

����7HVW��'����'LPHQVLRQDO�H[DPLQDWLRQ��JHQHUDO��XQGHU�FRQVLGHUDWLRQ�

��&��&KHPLFDO�WHVW�PHWKRGV

����7HVW��&����)ODPPDELOLW\��ULJLG�SULQWHG�ERDUG�PHWDO�UHPRYDO��XQGHU�FRQVLGHUDWLRQ�

����7HVW��&����)ODPPDELOLW\��ULJLG�SULQWHG�ERDUG�JORZ�ZLUH�WHVW��XQGHU�FRQVLGHUDWLRQ�

!
����7HVW��&����)ODPPDELOLW\��QHHGOH�IODPH�WHVW��ULJLG�SULQWHG�ERDUGV

������2EMHFW

7KH�REMHFW�RI�WKH�WHVW�LV�WR�GHWHUPLQH�WKH�HIIHFW�XSRQ�D�SULQWHG�ERDUG�RI�H[SRVXUH�WR�D�JORZLQJ�ZLUH�XQGHU�
VSHFLILF�FRQGLWLRQV�

7KH�LQWHQVLW\�RI�WKH�LJQLWLRQ�VRXUFH�LV�VLPLODU�WR�WKDW�RI�DQ�DFFLGHQWDOO\�RYHUKHDWLQJ�RU�JORZLQJ�RI�D�VLQJOH�
HOHFWURQLF�FRPSRQHQW�

5HIHUHQFH�VKRXOG�EH�PDGH�WR�����RI�,(&����������ZLWK�UHJDUG�WR�WKH�ILUH�LQWHJULW\�RI�SULQWHG�ERDUGV�DQG�WKH�
VXLWDELOLW\�RI�WHVW�PHWKRGV�

7LPLQJV�PHDVXUHG�E\�WKLV�WHVW�DUH�DQ�LQGLFDWLRQ�RI�WKH�DELOLW\�RI�WKH�SULQWHG�ERDUG�WR�VHOI�H[WLQJXLVK��7KHUH�
LV�QR�FRUUHODWLRQ�ZLWK�RWKHU�SURSHUWLHV�RI�WKH�PDWHULDO�V���VXFK�DV�WKH�R[\JHQ�LQGH[�

������7HVW�VSHFLPHQ

7KH�WHVW�VSHFLPHQ�VKDOO�EH�D�SURGXFWLRQ�ERDUG�RU�D�WHVW�ERDUG�WKDW�LV�UHSUHVHQWDWLYH�RI�WKH�SURGXFWLRQ�ERDUG�
LQ�WHUPV�RI�

¦�EDVH�PDWHULDOV�
¦�VXUIDFH�FRDWLQJ�V��
¦�W\SH��IRU�H[DPSOH�PXOWLOD\HU��VLQJOH�VLGHG��HWF���
¦�VL]H�
¦�GHVLJQ�
¦�VXUIDFH�DUHD�
¦�WKLFNQHVV�
¦�PHWDO�GLVWULEXWLRQ�

7HVW�ERDUGV�RI�����PP�Õ�����PP�PD\�EH�FRQVLGHUHG�ODUJH�HQRXJK�WR�UHSUHVHQW�ODUJHU�SURGXFWLRQ�ERDUGV��
6PDOOHU�SURGXFWLRQ�ERDUGV�VKRXOG�EH�WHVWHG�LQ�WKHLU�DFWXDO�VL]H�

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

������7HVW�DSSDUDWXV�DQG�PDWHULDOV

7KH�IROORZLQJ�WHVW�DSSDUDWXV�DQG�PDWHULDOV�VKDOO�EH�XVHG�

D��$�URRP�RU�FRPSDUWPHQW��LQ�ZKLFK�WKH�WHVW�LV�FRQGXFWHG��KDYLQJ�GLPHQVLRQV�DGHTXDWH�WR�HQVXUH�WKDW�
WKH�WHVW�LV�FDUULHG�RXW�LQ�D�VXEVWDQWLDOO\�GUDXJKW�IUHH�DWPRVSKHUH��EXW�ZKLFK�DOORZV�D�VXIILFLHQW�VXSSO\�
RI�DLU�IRU�QRUPDO�FRPEXVWLRQ��6XEGXHG�OLJKW�LV�DGYDQWDJHRXV�

E��$�EXUQHU�WR�SURGXFH�WKH�WHVW�IODPH��ZKLFK�LV�D�WXEH�ZLWK�D�OHQJWK�RI�DW�OHDVW����PP�ZLWK�DQ�LQWHUQDO�
GLDPHWHU�RI�������������PP�DQG�DQ�H[WHUQDO�GLDPHWHU�QRW�H[FHHGLQJ�����PP��7KH�EXUQHU�VKDOO�EH�KHOG�LQ�
D�PRYDEOH�IL[WXUH�

F��$�EXUQHU�VKDOO�EH�VXSSOLHG�ZLWK�EXWDQH�JDV�KDYLQJ�D�PLQLPXP�SXULW\�RI�������1R�DLU�PD\�EH�DGPLWWHG�
WR�WKH�EXUQHU�WXEH��3URSDQH�JDV�PD\�EH�XVHG��EXW�EXWDQH�JDV�VKDOO�EH�WKH�UHIHUHQFH�

7KH�EXUQHU�VKDOO�EH�DGMXVWHG�ZKLOVW�LQ�D�YHUWLFDO�D[LV��LQ�RUGHU�WR�SURGXFH�D�IODPH�KDYLQJ�D�KHLJKW�RI�
���������PP��6HH�)LJXUH���D�
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G��$�ZRRGHQ�ERDUG�WR�EH�SODFHG�XQGHUQHDWK�WKH�VSHFLPHQ��7KH�ERDUG�VKDOO�EH�FRYHUHG�ZLWK�WLVVXH�SDSHU�
ZKLFK�FRPSOLHV�ZLWK������RI�,62�������7KH�GLVWDQFH�EHWZHHQ�WKH�ORZHU�HGJH�RI�WKH�VSHFLPHQ�DQG�WKH�
WLVVXH�SDSHU�VKDOO�EH�����������PP�

H��$�KDQG�RSHUDWHG�WLPLQJ�GHYLFH�ZLWK�D�UHVROXWLRQ�RI������V�RU�EHWWHU�

I��$Q�DLU�FLUFXODWLQJ�RYHQ�FDSDEOH�RI�PDLQWDLQLQJ������������&�

J��$�GHVVLFDWRU�FDSDEOH�RI�PDLQWDLQLQJ������5�+��RU�OHVV�

������7HVW�SURFHGXUH

7KH�WHVW�VSHFLPHQV�VKDOO�EH�SUH�FRQGLWLRQHG�IRU����K�DW������������&�LQ�DQ�DLU�FLUFXODWLQJ�RYHQ��7KH�WHVW�
VSHFLPHQV�VKDOO�WKHQ�EH�DOORZHG�WR�VWDELOL]H�IRU���K�DW�URRP�WHPSHUDWXUH�LQ�D�GHVVLFDWRU�RYHU�DQK\GURXV�
FDOFLXP�FKORULGH�

7KH�UHOHYDQW�VSHFLILFDWLRQ�VKDOO�GHWDLO�WKH�SRVLWLRQ�RI�WKH�WHVW�VSHFLPHQ�DQG�WKH�SRLQW�RI�DSSOLFDWLRQ�RI�WKH�
IODPH��IRU�H[DPSOH�VXUIDFH��HGJH���7KH�DWWLWXGH�RI�WKH�VSHFLPHQ��IRU�H[DPSOH�KRUL]RQWDO�RU�YHUWLFDO��VKRXOG�
PLPLF�WKH�LQWHQGHG�PRGH�RI�RSHUDWLRQ�LQ�WKH�DVVHPEOHG�HTXLSPHQW�

:KHUH�VXUIDFH�DSSOLFDWLRQ�LV�XVHG��WKH�SRLQW�RI�DSSOLFDWLRQ�RI�WKH�IODPH�VKDOO��VSHFLPHQ�VL]H�SHUPLWWLQJ��QRW�
EH�OHVV�WKDQ����PP�IURP�WKH�QHDUHVW�HGJH��LQ�RUGHU�WR�PLQLPL]H�HGJH�HIIHFWV�

:KHUH�HGJH�DSSOLFDWLRQ�LV�XVHG��WKH�IODPH�VKDOO�QRW��VSHFLPHQ�VL]H�SHUPLWWLQJ��EH�OHVV�WKDQ����PP�IURP�WKH�
QHDUHVW�FRUQHU�

7KH�EXUQHU�VKDOO�EH�PRXQWHG�DW�DQ�DQJOH�RI�DERXW������VR�WKDW�DQ\�GURSV�IURP�WKH�WHVW�VSHFLPHQ�FDQ�IDOO�
IUHHO\�RQWR�WKH�XQGHUO\LQJ�WLVVXH�SDSHU�

,I�WKH�LQWHQGHG�RSHUDWLRQDO�DWWLWXGH�RI�WKH�SULQWHG�ERDUG�LV�QRW�NQRZQ�RU�LV�YDULDEOH��WKH�WHVW�VSHFLPHQV�
VKDOO�EH�SRVLWLRQHG�DV�IROORZV�

(GJH�DSSOLFDWLRQ��7KH�ORZHU�HGJH�VKDOO�EH�KRUL]RQWDO�DQG�WKH�VSHFLPHQ�VKDOO�EH�LQFOLQHG�DW�
DSSUR[LPDWHO\������7KH�IODPH�VKDOO�EH�DSSOLHG�WR�WKH�ORZHU�VLGH�RI�WKH�WHVW�VSHFLPHQ�

7KH�EXUQHU�VKDOO�EH�LJQLWHG�DZD\�IURP�WKH�WHVW�VSHFLPHQ��DQG�WKH�KHLJKW�RI�WKH�IODPH�VKDOO�EH�DGMXVWHG�WR�
���������PP��7KH�EXUQHU�VKDOO�WKHQ�EH�SRVLWLRQHG�DV�GHVFULEHG��VR�WKDW�WKH�WHVW�VSHFLPHQ�SHQHWUDWHV�WKH�
IODPH�E\�DSSUR[LPDWHO\���PP��$�YHUWLFDO�GLVWDQFH�RI�EHWZHHQ���PP�DQG����PP�IURP�WKH�WLS�RI�WKH�EXUQHU�
DQG�WKH�VXUIDFH�RU�HGJH�WR�EH�WHVWHG�LV�DGHTXDWH�IRU�WKLV�SXUSRVH��,Q�WKH�FDVH�RI�DSSOLFDWLRQ�WR�D�YHUWLFDO�
VXUIDFH��D�KRUL]RQWDO�GLVWDQFH�RI�DSSUR[LPDWHO\���PP�LV�QHFHVVDU\�

7KH�GHWDLO�VSHFLILFDWLRQ�VKDOO�VWDWH�WKH�VHYHULW\�WR�EH�XVHG�

7HVW�IODPH�DSSOLFDWLRQ�WLPHV�DV�GHWDLOHG�LQ�FODXVH���RI�,(&�����������DUH�SUHIHUUHG��7KHVH�VHYHULWLHV�DUH�
���V�¥����V�¥����V�¥����V�¥����V�¥�����V�

������5HSRUW

7KH�UHSRUW�VKDOO�LQFOXGH

D��WKH�WHVW�QXPEHU�DQG�UHYLVLRQ�
E��WKH�GDWH�RI�WKH�WHVW�
F��WKH�LGHQWLILFDWLRQ��DQG�GHVFULSWLRQ�RI�WKH�VSHFLPHQ�
G��WKH�QXPEHU�RI�VSHFLPHQV��LI�RWKHU�WKDQ�ILYH�
H��WKH�SRVLWLRQ�RI�WKH�WHVW�VSHFLPHQV�
I��WKH�SRLQW�RI�DSSOLFDWLRQ�RI�WKH�WHVW�IODPH�
J��WKH�GXUDWLRQ�RI�DSSOLFDWLRQ�RI�WKH�WHVW�IODPH�
K��IRU�HDFK�VSHFLPHQ�ZKHWKHU�IODPHV�DQG�RU�EXUQLQJ�RU�JORZLQJ�SDUWLFOHV�IDOO�IURP�WKH�WHVW�VSHFLPHQ�
VSUHDGLQJ�ILUH�WR�VXUURXQGLQJ�SDUWV�RI�WKH�WHVW�VSHFLPHQ�RU�WR�WKH�WLVVXH�SDSHU�EHQHDWK�WKH�WHVW�VSHFLPHQ�
L��IRU�HDFK�VSHFLPHQ�ZKHWKHU�WKHUH�LV�IODPH�RU�JORZLQJ�DW�WKH�HQG�RI�WKH�DSSOLFDWLRQ�RI�WKH�WHVW�IODPH�
M��IRU�HDFK�VSHFLPHQ�ZKHWKHU�WKH�GXUDWLRQ�RI�EXUQLQJ�LV�OHVV�WKDQ����V�
N��DQ\�GHYLDWLRQ�IURP�WKLV�WHVW�PHWKRG�
O��WKH�QDPH�RI�WKH�SHUVRQ�FRQGXFWLQJ�WKH�WHVW�
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������$GGLWLRQDO�LQIRUPDWLRQ

7KHUH�DUH�DEYLRXV�KD]DUGV�DVVRFLDWHG�ZLWK�IODPPDELOLW\�WHVWLQJ��7UDLQLQJ�RI�WHVW�RSHUDWRUV�DQG�IDPLOLDULW\�
ZLWK�ODERUDWRU\�VDIHW\�SURFHGXUHV�LV�RI�SDUDPRXQW�LPSRUWDQFH�

7KH�VPRRWKQHVV�RI�WKH�VSHFLPHQ�HGJHV�FDQ�EH�FULWLFDO�WR�WKH�SHUIRUPDQFH�RI�WKH�VDPSOH��$�SROLVKHG�ILQLVK�
LV�UHFRPPHQGHG��$�URXJK�ILQLVK��IRU�H[DPSOH�EODQNHG��ZLOO�VLJQLILFDQWO\�GHJUDGH�SHUIRUPDQFH�GXH�WR�WKH�
LQFUHDVH�LQ�VXUIDFH�DUHD�DYDLODEOH�WR�WKH�IODPH�

6PDOO�VFDOH�IODPPDELOLW\�WHVWV��VXFK�DV�WKH�RQH�GHVFULEHG�KHUHLQ��DUH�DQ�LQGLFDWRU�RI�WKH�EHKDYLRXU�RI�WKH�
PDWHULDO�V��WHVWHG��)LUH�LQWHJULW\�RI�HTXLSPHQW�LQ�ZKLFK�SULQWHG�ERDUGV�DUH�XVHG�FDQ�RQO\�EH�DVVHVVHG�E\�
HTXLSPHQW�OHYHO�WHVWLQJ�

'HWDLO�UHTXLUHPHQWV�WR�EH�VWDWHG�LQ�VSHFLILFDWLRQV�ZKLFK�UHIHUHQFH�WKLV�WHVW�PHWKRG�VKRXOG�EH�EDVHG�RQ�
FODXVH����RI�,(&�����������

)LJXUH���D�¦�+RUL]RQWDO�VSHFLPHQ�¦�)ODPH�DSSOLHG�WR�VXUIDFH

)LJXUH���E�¦�+RUL]RQWDO�VSHFLPHQ�¦�)ODPH�DSSOLHG�WR�HGJH
)LJXUH����¦�1HHGOH�EXUQHU�WHVW
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)LJXUH���F�¦�9HUWLFDO�VSHFLPHQ�¦�/RZHU�HGJH�KRUL]RQWDO�¦�)ODPH�DSSOLHG�WR�HGJH

)LJXUH���G�¦�9HUWLFDO�VSHFLPHQ�¦�/RZHU�HGJH�KRUL]RQWDO�¦�)ODPH�DSSOLHG�WR�VXUIDFH
)LJXUH����¦�1HHGOH�EXUQHU�WHVW��FRQWLQXHG�
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����7HVW��&����6ROYHQW�DQG�IOX[�UHVLVWDQFH��XQGHU�FRQVLGHUDWLRQ�

����7HVW��&����(OHFWUROLWLF�FRUURVLRQ��ULJLG�DQG�WKLQ�ILOP��XQGHU�FRQVLGHUDWLRQ�

����7HVW��&����)ODPPDELOLW\��JORZ�ZLUH�WHVW��ULJLG�SULQWHG�ERDUGV��XQGHU�FRQVLGHUDWLRQ�

����7HVW��&����)ODPPDELOLW\��QHHGOH�IODPH��ULJLG�SULQWHG�ERDUGV��XQGHU�FRQVLGHUDWLRQ�

����7HVW��&����9HUWLFDO�EXUQLQJ��XQGHU�FRQVLGHUDWLRQ�

����7HVW��&����:DWHU�DEVRUSWLRQ��XQGHU�FRQVLGHUDWLRQ�

�����7HVW��&����6XUIDFH�RUJDQLF�FRQWDPLQDWHV��LQ�KRXVH���XQGHU�FRQVLGHUDWLRQ�

�����7HVW��&����5HVLVWLYLW\�RI�VROYHQW�H[WUDFW��LRQLF�FRQWDPLQDWHV���XQGHU�FRQVLGHUDWLRQ�

�����7HVW��&����6XUIDFH�RUJDQLF�FRQWDPLQDWHV��LQIUDUHG���XQGHU�FRQVLGHUDWLRQ�

��0��0HFKDQLFDO�WHVW�PHWKRGV

����7HVW��0����3HHO�VWUHQJWK��VWDQGDUG�DWPRVSKHULF�FRQGLWLRQV��XQGHU�FRQVLGHUDWLRQ�

����7HVW��0����3XOO�RXW�VWUHQJWK��ODQGOHVV�SODWHG�WKURXJK�KROH��XQGHU�FRQVLGHUDWLRQ�

����7HVW��0����3HHO�VWUHQJWK��HOHYDWHG�WHPSHUDWXUH��XQGHU�FRQVLGHUDWLRQ�

����7HVW��0����)ODWQHVV �XQGHU�FRQVLGHUDWLRQ�

����7HVW��0����3HHO�VWUHQJWK��IOH[LEOH�SULQWHG�ERDUGV

������2EMHFW

7R�GHWHUPLQH�WKH�SHHO�VWUHQJWK�RI�D�� PP�DQG�RU�� PP�ZLGH�SULQWHG�FRQGXFWRU�RQ�D�IOH[LEOH�SULQWHG�ERDUG�

)LJXUH���H�¦�1HHGOH�EXUQHU�WHVW�¦�6LGH�YLHZV�RI�WHVW�ERDUG�DQG�EXUQHU
)LJXUH����¦�1HHGOH�EXUQHU�WHVW��FRQFOXGHG�

"
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������7HVW�VSHFLPHQV

¦�7KH�WHVW�VKDOO�EH�FDUULHG�RXW�RQ�D�PLQLPXP�RI�IRXU�VWUDLJKW�FRQGXFWRUV�RI�VXLWDEOH�OHQJWK�DQG�XQLIRUP�
ZLGWK�WDNHQ�IURP�VSHFLILHG�SDUWV�RI�D�SURGXFWLRQ�ERDUG��RI�D�WHVW�FRXSRQ��RU�RI�D�FRPSRVLWH�WHVW�FRXSRQ�
¦�7KH�FRQGXFWRU�OHQJWK�VKRXOG�SUHIHUDEO\�EH�QRW�OHVV�WKDQ��� PP�
¦�&RQGXFWRUV�OHVV�WKDQ���� PP�ZLGH�VKDOO�QRW�EH�WHVWHG�
¦�:KHUH�SODWHG�FRQGXFWRUV�DUH�SUHVHQW�RQ�WKH�ERDUG��VRPH�RI�WKHP�VKDOO�EH�WHVWHG�

,Q�WKH�FDVH�ZKHUH�WKH�VKHHWV�RI�FRSSHU�FODG�EDVH�ILOP�DUH�WR�EH�WHVWHG�LQVWHDG�RI�WKH�SURGXFWLRQ�ERDUGV��WKH�
VDPSOH�XQLW�RI�WKH�PDWHULDO�VKDOO�KDYH�D�PLQLPXP�RI�IRXU�HWFKHG�FRQGXFWRU�SDWWHUQV�RI�� PP�
DQG�RU�� PP�ZLGWK�DQG���� PP�OHQJWK��WZR�LQ�WKH�PDFKLQH�GLUHFWLRQ�DQG�WZR�LQ�WKH�WUDQVYHUVH�GLUHFWLRQ��
)RU�D�GRXEOH�FODG�ODPLQDWH��D�VHSDUDWH�VDPSOH�XQLW�VKDOO�EH�SUHSDUHG�DQG�WHVWHG�IRU�HDFK�VLGH��7KH�FRSSHU�
IRLO�RQ�WKH�XQWHVWHG�VLGH�PD\�UHPDLQ�WR�SURYLGH�VWDELOLW\�DQG�WR�SUHYHQW�WHQWLQJ�RI�WKH�VSHFLPHQ�IURP�WKH�
URWDU\�GUXP�GXULQJ�WHVWLQJ��,Q�WKH�FDVH�RI�PDWHULDOV�FODG�ZLWK�FRSSHU�IRLO�RI�QRPLQDO�PDVV�SHU�XQLW�DUHD�OHVV�
WKDQ���� J�P���WKH�IRLO�PDVV�SHU�XQLW�DUHD�PD\�EH�LQFUHDVHG�WR�QRW�PRUH�WKDQ���� J�P��E\�DQ\�SURFHGXUH�LQ�
ZKLFK�GXFWLOH�FRSSHU�LV�GHSRVLWHG�

������7HVW�DSSDUDWXV�DQG�PDWHULDO

7KH�IROORZLQJ�WHVW�DSSDUDWXV�DQG�PDWHULDO�VKDOO�EH�XVHG�

D��D�WHQVLOH�WHVWLQJ�PDFKLQH�WKDW�DFKLHYHV�D�SHHO�UDWH�RI���� � �� PP�PLQ�

E��D�FODPS�WR�JULS�WKH�GHWDFKHG�HQG�RI�WKH�IRLO�RYHU�LWV�HQWLUH�ZLGWK�

F��DQ�DGHTXDWH�GLJLWDO�W\SH�UHFRUGHU�ZKLFK�LV�DEOH�WR�UHFRUG�WKH�SHHO�ORDG�DW�D�UDWH�RI�QRW�OHVV�WKDQ�WKUHH�
SRLQWV�SHU�VHFRQG��2WKHUZLVH��DQ�DGHTXDWH�DQDORJXH�W\SH�UHFRUGHU�ZKLFK�LV�DEOH�WR�UHFRUG�DQG�GLVSOD\�WKH�
SHHO�ORDG�SURILOH�

G��IUHH�ZKHHOLQJ�URWDU\�GUXP��)LJXUH��D���WR�NHHS�WKH�GLUHFWLRQ�RI�SXOO�DW���� � ����WR�WKH�SODQH�RI�WKH�
SULQWHG�ERDUG�

H��DGHTXDWH�SURGXFWLRQ�SURFHVVHV�VKDOO�EH�XVHG�WR�SUHSDUH�WKH�WHVW�SDWWHUQV�RQ�D�VKHHW�RI�FRSSHU�FODG�
SDQHO�

I��D�VXLWDEOH�VWUDLJKW�UXOH�RU�RSWLFDO�GHYLFHV��UHDGLQJ�WR����� PP��IRU�PHDVXULQJ�WKH�ZLGWK�RI�WKH�
FRQGXFWRUV�WR�EH�WHVWHG�

������3URFHGXUH

��������&RQGLWLRQLQJ

$V�D�UHIHUHH�FRQGLWLRQ�VSHFLPHQV�IRU��� K�DW�VWDQGDUG�ODERUDWRU\�FRQGLWLRQV���� � �� �&�DQG���� � �� ��5+��
6WDELOL]DWLRQ�WLPH�PD\�EH�UHGXFHG�LI�VWDWLVWLFDOO\�VRXQG�HYLGHQFH�KDV�EHHQ�JHQHUDWHG�RQ�WKH�VSHFLILF�SURGXFW�
OLQH�WR�VXSSRUW�WKH�VKRUWHU�VWDELOL]DWLRQ�WLPH��)RU�QRUPDO�WHVWLQJ��VWDQGDUG�DWPRVSKHULF�FRQGLWLRQV�VKDOO�EH�
XVHG�

��������0HDVXUHPHQW

0HDVXUH�DQG�UHFRUG�WKH�ZLGWK�RI�WKH�WHVWHG�FRQGXFWRU�WR�WKH�QHDUHVW����� PP��2QH�HQG�RI�WKH�FRQGXFWRU�
VKDOO�EH�GHWDFKHG�IURP�WKH�EDVH�PDWHULDO�IRU�D�GLVWDQFH�RI�DERXW��� PP��DQG�VXIILFLHQW�IRU�WKH�DSSDUDWXV�
XVHG��7KH�WHVW�ERDUG�VKDOO�EH�VXSSRUWHG�LQ�D�VXLWDEOH�ZD\��IRU�H[DPSOH�E\�FODPSLQJ�EHWZHHQ�WZR�IODW�ULJLG�
SODWHV�ZLWK�D�FXWRXW�LQ�WKH�XSSHU�SODWH�IRU�WKH�FRQGXFWRU�WR�EH�SHHOHG��RU�E\�DWWDFKLQJ�WR�D�URWDWLQJ�GUXP�DV�
VKRZQ�LQ�)LJXUH���DQG�)LJXUH����VHH�DOVR�,(& ���������)LJXUH�����7KH�GHWDFKHG�HQG�RI�WKH�FRQGXFWRU�VKDOO�
EH�JULSSHG�RYHU�LWV�HQWLUH�ZLGWK�RU�LQ�WKH�MDZV�RI�WKH�FODPS�RQ�WKH�WHQVLOH�WHVWLQJ�PDFKLQH��DQG�D�VWHDGLO\�
LQFUHDVLQJ�SXOO�VKDOO�EH�DSSOLHG�LQ�D�GLUHFWLRQ���� � ����WR�WKH�SODQH�RI�WKH�SULQWHG�ERDUG�XQWLO�WKH�FRQGXFWRU�
SHHOV�RII�DW�D�UDWH�RI���� � �� PP�PLQ��WKH�IRUFH�UHTXLUHG�WR�GR�WKLV�EHLQJ�PHDVXUHG��$�OHQJWK�RI�
DW OHDVW �� PP�VKDOO�EH�SHHOHG�DW�WKLV�UDWH�IURP�HDFK�RI�IRXU�FRQGXFWRUV�

7KH�SHHO�ORDG�VKDOO�EH�FRQWLQXRXVO\�UHFRUGHG�LQ�WKH�UHFRUGHU��DQG�WKH�DYHUDJH�YDOXHV�RI�WKH�ORDGV�GXULQJ�
HDFK�� V�VKDOO�EH�FDOFXODWHG�DXWRPDWLFDOO\��DQG�EH�SULQWHG�RXW�RQ�D�IRUP��RU�D�SURILOH�RI�ORDGV�VKDOO�EH�GUDZQ�
RQ�D�FKDUW�
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��������(YDOXDWLRQ

$�PLQLPXP�RI��� PP�PXVW�EH�SHHOHG��WKH�SXOO�ORDGV�FRUUHVSRQGLQJ�WR�HLWKHU�WKH�ILUVW�� V�RU�WKH�ILUVW�� PP�
GLVWDQFH�VKDOO�EH�GLVUHJDUGHG�

:KHUH�D�GLJLWDO�UHFRUGHU�LV�XVHG��FRPSXWH�WKH�SHHO�VWUHQJWK�IRU�HDFK�FRQGXFWRU�XVLQJ�WKH�IROORZLQJ�IRUPXOD�

:KHUH�DQ�DQDORJXH�UHFRUGHU�LV�XVHG��DYHUDJH�WKH�FKDUW�UHFRUGLQJV�IRU�WKH�VSHFLPHQ�RYHU�WKH�PLQLPXP�
VWDEOH�UHJLRQ�RI�WKH�FKDUW�

7KH�DYHUDJH�RI�WKH�IRXU�WHVW�YDOXHV�VKDOO�EH�FDOFXODWHG�DQG�UHFRUGHG�DV�WKH�SHHO�VWUHQJWK�

�D $UUDQJHPHQW�IRU�IOH[LEOH�VSHFLPHQV

7KH�VSHFLPHQ�LV�KHOG�DJDLQVW�WKH�VXUIDFH�RI�D�IUHHO\�URWDWLQJ�GUXPD��7KH�SXOO�LV�H[HUWHG�EHWZHHQ�WKH�GUXP�VSLQGOH�DQG�WKH�
WHVW�VWULS��DQG�WKH�GUXP�URWDWHV�WR�PDLQWDLQ�WKH�UHTXLUHG�DQJOH�RI�GHWDFKPHQW��$�FRUG�DWWDFKHG�WR�WKH�FLUFXPIHUHQFH�DQG�WR�D�
IL[HG�SRLQW�YHUWLFDOO\�DERYH�PD\�EH�XVHG�WR�HQVXUH�VPRRWK�URWDWLRQ�

�E 0RXQWLQJ�RI�IOH[LEOH�VSHFLPHQV
6SHFLPHQV�PD\�EH�FHPHQWHG�RQ�WKH�EDFN�WR�ULJLG�PDWHULDO�DQG�WHVWHG�

�F 6XSSRUW�IL[WXUH�IRU�IOH[LEOH�VSHFLPHQV
7KH�VSHFLPHQ�PD\�EH�KHOG�LQ�D�IL[WXUH�WR�SUHYHQW�GLVWRUWLRQ��7KH�SHHOHG�VWULS�HPHUJHV�WKURXJK�D�VORW�LQ�WKH�IL[WXUH�MXVW�ZLGH�
HQRXJK�WR�DOORZ�LW�WR�SDVV�ZLWKRXW�UHVWULFWLRQ�

D�7KH�IRUFH�FDXVHG�E\�IULFWLRQ�RI�WKH�URWDWLQJ�SDUWV�LQGLFDWHG�E\�WKH�PHDVXULQJ�GHYLFH�VKDOO�QRW�H[FHHG��� P1��,W�VKDOO�DOVR�QRW�
H[FHHG��� ��RI�WKH�WRWDO�IRUFH�PHDVXUHG�GXULQJ�WKH�SHHO�VWUHQJWK�WHVW�

)LJXUH���¦�0HDVXULQJ�HTXLSPHQW�IRU�SHHO�VWUHQJWK�RI�IOH[LEOH�SULQWHG�ERDUGV

SHHO�VWUHQJWK��1�PP�RI�ZLGWK�� �DYHUDJH�ORDG��1��DV�LQ��������
FRQGXFWRU�ZLGWK��PP�

������������������������������������������������������������������������������������������
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������5HSRUW

7KH�UHSRUW�VKDOO�LQFOXGH�

D��WKH�WHVW�QXPEHU�DQG�UHYLVLRQ�LQGH[�

E��WKH�WHVW�GDWH�

F��WKH�LGHQWLILFDWLRQ�RI�WKH�PDWHULDO�WHVWHG�

G��FRQGXFWRUV�EHLQJ�WHVWHG�

H��PLQLPXP�SHHO�VWUHQJWK�

I��DQ\�GHYLDWLRQ�IURP�WKLV�WHVW�PHWKRG�

������$GGLWLRQDO�LQIRUPDWLRQ

7KH�IRUFH�UHTXLUHG�WR�EHQG�WKH�WHVW�FRQGXFWRU�ZLOO�DIIHFW�WKH�PHDVXUHG�SHHO�VWUHQJWK��7KH�PDJQLWXGH�RI�WKLV�
HIIHFW�ZLOO�LQFUHDVH�DV�WKH�FRQGXFWRU�WKLFNQHVV�LQFUHDVHV�

,Q�WKH�HYHQW�WKDW�H[FHVVLYH�WHQWLQJ�RI�WKH�SHHO�VSHFLPHQV�RFFXU��VXLWDEOH�VXSSRUW�PDWHULDO�PD\�EH�DSSOLHG�
WR�WKH�EDFN�RI�WKH�WHVW�VSHFLPHQ��$�UHIHUHQFH�VXSSRUW�PDWHULDO�PD\�EH�XQFODG�HSR[\�JODVV�PDWHULDO�

����7HVW��0����)OH[XUDO�IDWLJXH��IOH[LEOH�SULQWHG�ERDUG��XQGHU�FRQVLGHUDWLRQ�

����7HVW��0����3XOO�RII�VWUHQJWK��ODQGV�ZLWK�SODLQ�KROHV��XQGHU�FRQVLGHUDWLRQ�

!
����7HVW��0����+DUGQHVV��UHVLVWDQFH�WR�DEUDVLRQ��RI�RUJDQLF�VXUIDFH�FRDWLQJV�RI�SULQWHG�FLUFXLW�
ERDUGV

������2EMHFW

7KLV�WHVW�PHWKRG�GHWDLOV�WKH�SURFHGXUH�IRU�WKH�GHWHUPLQDWLRQ�RI�WKH�KDUGQHVV�RI�SHUPDQHQW�RUJDQLF�VXUIDFH�
FRDWLQJV�XVHG�RQ�SULQWHG�ERDUGV�

2UJDQLF�PDWHULDOV�VXLWDEOH�IRU�WHVWLQJ�LQ�DFFRUGDQFH�ZLWK�WKLV�SURFHGXUH�LQFOXGH�

¦�SHUPDQHQW�SRO\PHULF�FRDWLQJV�
¦�FRQGXFWLYH�LQNV�
¦�PDUNLQJ�OHJHQG�LQNV�

+DUGQHVV�LV�GHWHUPLQHG�E\�FRPSDULVRQ�ZLWK�D�VWDQGDUG�VHW�RI�SHQFLOV�ZLWK�LQFUHDVLQJ�KDUGQHVV�

������7HVW�VSHFLPHQV

7KH�WHVW�VSHFLPHQ�VKDOO�FRQVLVW�RI�D�SLHFH�RI�PHWDO�FODG�EDVH�PDWHULDO������������PP�Õ������������PP��ZLWK�
WKH�RUJDQLF�VXUIDFH�FRDWLQJ�DSSOLHG�DQG�FXUHG�DV�UHFRPPHQGHG�E\�WKH�VXSSOLHU�

$OWHUQDWLYHO\��D�FRDWHG�SRUWLRQ�RI�D�SURGXFWLRQ�ERDUG�PD\�EH�XVHG�DV�DJUHHG�EHWZHHQ�WKH�FXVWRPHU�DQG�WKH�
VXSSOLHU�

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

������7HVW�DSSDUDWXV�DQG�PDWHULDOV

7KH�IROORZLQJ�WHVW�DSSDUDWXV�DQG�PDWHULDOV�VKDOO�EH�XVHG�

D��7HVW�GHYLFH��SHQFLO�KROGHU��VHH�)LJXUH�����

E��6WDQGDUG�VHW�RI�SHQFLOV�RI�KDUGQHVV�IURP��%�WR��+�
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������3URFHGXUH

3ODFH�WKH�VSHFLPHQ�RQ�D�ILUP�KRUL]RQWDO�VXUIDFH�

7KH�WLSV�RI�DOO�SHQFLOV�VKDOO�EH�VKDUSHQHG�DV�VKRZQ�LQ�)LJXUH����

6WDUWLQJ�ZLWK�WKH�KDUGHVW�SHQFLO�LQ�WKH�FDUULDJH��SXVK�WKH�FDUULDJH�LQ�WKH�GLUHFWLRQ�DV�LOOXVWUDWHG�LQ�
)LJXUH ���ZLWK�D�XQLIRUP�IRUZDUG�IRUFH�LQ�D��� PP�WR��� PP�VWURNH��ZKHUHE\��EHFDXVH�RI�WKH�ZHLJKW�RI�WKH�
VSHFLPHQ�KROGHU�RI����� � ��� J��D�GRZQZDUG�GLUHFWHG�IRUFH�RI������ � ����� 1�ZLOO�UHVXOW�DW�WKH�SHQFLO�WLS��
3URFHHG�ZLWK�WKH�QH[W�VRIWHVW�SHQFLO�LQ�VXFFHVVLRQ�XQWLO�D�SHQFLO�LV�XVHG�ZKLFK�ZLOO�QRW�FXW�LQWR�RU�JRXJH�WKH�
FRDWLQJ�PDWHULDO��8VHG�SHQFLOV�VKDOO�EH�UHVKDUSHQHG�DIWHU�HYHU\�WHVW�

7KH�KDUGQHVV�LV�DQ�DWWULEXWH��UDWKHU�WKDQ�D�YDULDEOH��1R�VWDWHPHQW�RI�XQFHUWDLQW\�LV�UHTXLUHG�

������5HSRUW

7KH�UHSRUW�VKDOO�LQFOXGH

D��WKH�WHVW�PHWKRG�DQG�UHYLVLRQ�

E��WKH�GDWH�RI�WKH�WHVW�

F��WKH�LGHQWLILFDWLRQ�DQG�GHVFULSWLRQ�RI�WKH�VSHFLPHQ�V��

G��WKH�DFKLHYHG�KDUGQHVV��L�H��WKH�KDUGQHVV�RI�WKH�SHQFLO�ZKLFK�IDLOHG�WR�FXW�LQWR�RU�JRXJH�WKH�RUJDQLF�
VXUIDFH�FRDWLQJ�

H��WKH�VXSSOLHU�DQG�GHVFULSWLRQ�RI�WKH�SHQFLO�VHW�

I��DQ\�GHYLDWLRQ�IURP�WKLV�WHVW�PHWKRG�

J��WKH�QDPH�RI�WKH�SHUVRQ�FRQGXFWLQJ�WKH�WHVW�

������$GGLWLRQDO�LQIRUPDWLRQ

,W�LV�DFFHSWHG�WKDW�WKH�UHVXOWV�DFKLHYHG�XVLQJ�WKLV�PHWKRG�DUH�VXEMHFWLYH�LQ�QDWXUH��7R�OLPLW�WKLV�VXEMHFWLYLW\��
LW�LV�UHFRPPHQGHG�WKDW�RQO\�SURIHVVLRQDO�JUDGH�GUDIWVPDQªV�SHQFLOV�DUH�XVHG��:KHUH�GLVSXWHV�EHWZHHQ�
WHVWLQJ�DJHQFLHV�UHVXOW��DQ�DJUHHG�VLQJOH�VRXUFH�RI�SHQFLO�VKRXOG�EH�XVHG�IRU�WKH�WHVW�

����7HVW��0����'HJUHH�RI�FXUH�RI�SULQWHG�ERDUG�RUJDQLF�VXUIDFH�FRDWLQJV��XQGHU�FRQVLGHUDWLRQ�

���(��(OHFWULFDO�WHVW�PHWKRGV

�����7HVW��(����&LUFXLW�LVRODWLRQ��XQGHU�FRQVLGHUDWLRQ�

�����7HVW��(����&LUFXLW�FRQWLQXLW\��XQGHU�FRQVLGHUDWLRQ�

�����7HVW��(����,QVXODWLRQ�UHVLVWDQFH��VXUIDFH�OD\HUV��XQGHU�FRQVLGHUDWLRQ�

�����7HVW��(����,QVXODWLRQ�UHVLVWDQFH��LQWHUQDO�OD\HUV��XQGHU�FRQVLGHUDWLRQ�

)LJXUH����¦�3HQFLO�KROGHU

"
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