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7KLV�(XURSHDQ�6WDQGDUG�ZDV�DSSURYHG�E\�&(1�RQ����$SULO������
&(1� PHPEHUV� DUH� ERXQG� WR� FRPSO\� ZLWK� WKH� &(1�&(1(/(&� ,QWHUQDO
5HJXODWLRQV�ZKLFK�VWLSXODWH�WKH�FRQGLWLRQV�IRU�JLYLQJ�WKLV�(XURSHDQ�6WDQGDUG
WKH�VWDWXV�RI�D�QDWLRQDO�VWDQGDUG�ZLWKRXW�DQ\�DOWHUDWLRQ��8S�WR�GDWH�OLVWV�DQG
ELEOLRJUDSKLFDO�UHIHUHQFHV�FRQFHUQLQJ�VXFK�QDWLRQDO�VWDQGDUGV�PD\�EH�REWDLQHG
RQ�DSSOLFDWLRQ�WR�WKH�&HQWUDO�6HFUHWDULDW�RU�WR�DQ\�&(1�PHPEHU�
7KLV� (XURSHDQ� 6WDQGDUG� H[LVWV� LQ� WKUHH� RIILFLDO� YHUVLRQV� �(QJOLVK�� )UHQFK�
*HUPDQ��� $� YHUVLRQ� LQ� DQ\� RWKHU� ODQJXDJH� PDGH� E\� WUDQVODWLRQ� XQGHU� WKH
UHVSRQVLELOLW\� RI� D� &(1�PHPEHU� LQWR� LWV� RZQ� ODQJXDJH� DQG� QRWLILHG� WR� WKH
&HQWUDO�6HFUHWDULDW�KDV�WKH�VDPH�VWDWXV�DV�WKH�RIILFLDO�YHUVLRQV�
&(1�PHPEHUV�DUH�WKH�QDWLRQDO�VWDQGDUGV�ERGLHV�RI�$XVWULD��%HOJLXP��&]HFK
5HSXEOLF��'HQPDUN��)LQODQG��)UDQFH��*HUPDQ\��*UHHFH��,FHODQG��,UHODQG��,WDO\�
/X[HPERXUJ��1HWKHUODQGV��1RUZD\��3RUWXJDO��6SDLQ��6ZHGHQ��6ZLW]HUODQG�DQG
8QLWHG�.LQJGRP�
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(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
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)RUHZRUG�WR�(1�,62������������
7KH�WH[W�RI�WKH�,QWHUQDWLRQDO�6WDQGDUG�IURP�
7HFKQLFDO�&RPPLWWHH�,62�7&�����3ODVWLFV��RI�WKH�
,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ�
�,62��KDV�EHHQ�WDNHQ�RYHU�DV�D�(XURSHDQ�6WDQGDUG�
E\�7HFKQLFDO�&RPPLWWHH�&(1�7&������3ODVWLFV��WKH�
6HFUHWDULDW�RI�ZKLFK�LV�KHOG�E\�,%1�
7KLV�(XURSHDQ�6WDQGDUG�VKDOO�EH�JLYHQ�WKH�VWDWXV�RI�
D�QDWLRQDO�VWDQGDUG��HLWKHU�E\�SXEOLFDWLRQ�RI�DQ�
LQGHQWLFDO�WH[W�RU�E\�HQGRUVHPHQW��DW�WKH�ODWHVW�E\�
1RYHPEHU�������DQG�FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV�
VKDOO�EH�ZLWKGUDZQ�DW�WKH�ODWHVW�E\�1RYHPEHU������
$FFRUGLQJ�WR�WKH�&(1�&(1(/(&�,QWHUQDO�
5HJXODWLRQV��WKH�QDWLRQDO�VWDQGDUGV�RUJDQL]DWLRQV�
RI�WKH�IROORZLQJ�FRXQWULHV�DUH�ERXQG�WR�LPSOHPHQW�
WKLV�(XURSHDQ�6WDQGDUG��$XVWULD��%HOJLXP��&]HFK�
5HSXEOLF��'HQPDUN��)LQODQG��)UDQFH��*HUPDQ\��
*UHHFH��,FHODQG��,UHODQG��,WDO\��/X[HPERXUJ��
1HWKHUODQGV��1RUZD\��3RUWXJDO��6SDLQ��6ZHGHQ��
6ZLW]HUODQG�DQG�WKH�8QLWHG�.LQJGRP�
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��6FRSH
7KLV�SDUW�RI�,62 �����VSHFLILHV�PHWKRGV�IRU�H[SRVLQJ�
VSHFLPHQV�WR�[HQRQ�DUF�OLJKW�VRXUFHV��*HQHUDO�
JXLGDQFH�LV�JLYHQ�LQ�,62 �������

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

,62 �����������3ODVWLFV�¦�'HWHUPLQDWLRQ�RI�
FKDQJHV�LQ�FRORXU�DQG�YDULDWLRQV�LQ�SURSHUWLHV�DIWHU�
H[SRVXUH�WR�GD\OLJKW�XQGHU�JODVV��QDWXUDO�
ZHDWKHULQJ�RU�DUWLILFLDO�OLJKW��

,62 �������������3ODVWLFV�¦�0HWKRGV�RI�H[SRVXUH�WR�
ODERUDWRU\�OLJKW�VRXUFHV�¦�3DUW ���*HQHUDO�JXLGDQFH��

&,(�3XEOLFDWLRQ�1R� ���������5HFRPPHQGDWLRQV�IRU�
WKH�LQWHJUDWHG�LUUDGLDQFH�DQG�WKH�VSHFWUDO�
GLVWULEXWLRQ�RI�VLPXODWHG�VRODU�UDGLDWLRQ�IRU�WHVWLQJ�
SXUSRVHV��

&,(�3XEOLFDWLRQ�1R� ���������7HFKQLFDO�5HSRUW�¦�
6RODU�VSHFWUDO�LUUDGLDQFH��

��3ULQFLSOH
����$�[HQRQ�DUF��ZKHQ�ILWWHG�ZLWK�VXLWDEOH�ILOWHUV�DQG�
SURSHUO\�PDLQWDLQHG��SURGXFHV�UDGLDWLRQ�ZLWK�D�
VSHFWUDO�HQHUJ\�GLVWULEXWLRQ�VLPLODU�WR�WKDW�RI�
WHUUHVWULDO�VXQOLJKW�LQ�WKH�XOWUDYLROHW�DQG�YLVLEOH�
UHJLRQV�RI�WKH�VSHFWUXP�
����6SHFLPHQV�RI�WKH�VDPSOHV�WR�EH�WHVWHG�DUH�
H[SRVHG�WR�WKH�OLJKW�VRXUFH�XQGHU�FRQWUROOHG�
HQYLURQPHQWDO�FRQGLWLRQV�
����7KH�SURFHGXUH�PD\�LQFOXGH�PHDVXUHPHQW�RI�WKH�
LUUDGLDQFH�DQG�UDGLDQW�H[SRVXUH�DW�WKH�VXUIDFH�RI�
WKH�VSHFLPHQ�
����,W�LV�UHFRPPHQGHG�WKDW�D�VLPLODU�PDWHULDO�RI�
NQRZQ�EHKDYLRXU�EH�H[SRVHG�VLPXOWDQHRXVO\�ZLWK�
WKH�H[SHULPHQWDO�PDWHULDO�DV�D�UHIHUHQFH�
����,QWHUFRPSDULVRQ�RI�UHVXOWV�REWDLQHG�IURP�
VSHFLPHQV�H[SRVHG�LQ�GLIIHUHQW�DSSDUDWXV�VKRXOG�
QRW�EH�PDGH�XQOHVV�UHSURGXFLELOLW\�KDV�EHHQ�
HVWDEOLVKHG�DPRQJ�GHYLFHV�IRU�WKH�PDWHULDO�WR�EH�
WHVWHG�

��$SSDUDWXV
����/DERUDWRU\�OLJKW�VRXUFH

������4XDUW]�MDFNHWHG�[HQRQ�DUF�ODPSV�HPLW�
UDGLDWLRQ�LQ�D�UDQJH�WKDW�H[WHQGV�IURP�
EHORZ ��� QP�LQ�WKH�XOWUDYLROHW�WKURXJK�WKH�YLVLEOH�
UHJLRQ�RI�WKH�VSHFWUXP�DQG�LQWR�WKH�LQIUDUHG�
7R�VLPXODWH�GLUHFW�QDWXUDO�H[SRVXUH��WKH�UDGLDQW�
HQHUJ\�PXVW�EH�ILOWHUHG�WR�SURYLGH�D�VSHFWUDO�SRZHU�
GLVWULEXWLRQ�WKDW�FORVHO\�DSSUR[LPDWHV�WR�WKDW�RI�
WHUUHVWULDO�GD\OLJKW��PHWKRG�$���DV�GHVFULEHG�LQ�&,(�
3XEOLFDWLRQ�1R� ���
)LOWHUV�GHVLJQHG�WR�UHGXFH�WKH�LUUDGLDQFH�
EHORZ ��� QP�DUH�XVHG�WR�VLPXODWH�GD\OLJKW�ILOWHUHG�
WKURXJK�ZLQGRZ�JODVV��PHWKRG�%��
$GGLWLRQDO�ILOWHUV�WR�UHGXFH�WKH�OHYHO�RI�QRQ�DFWLQLF�
LQIUDUHG�HQHUJ\�PD\�EH�GHVLUDEOH�ZKHQ�KHDWLQJ�RI�
WKH�VSHFLPHQ�DGYHUVHO\�LQIOXHQFHV�WKH�
SKRWRFKHPLFDO�UHDFWLRQ�UDWH�RU�FDXVHV�WKHUPDO�
GHJUDGDWLRQ�QRW�H[SHULHQFHG�GXULQJ�UHDO�WLPH�
QDWXUDO�H[SRVXUH�
7KH�FKDUDFWHULVWLFV�RI�[HQRQ�DUFV�DQG�ILOWHUV�DUH�
VXEMHFW�WR�FKDQJH�GXULQJ�XVH�GXH�WR�DJHLQJ��DQG�
ODPSV�DQG�ILOWHUV�VKDOO�EH�UHSODFHG�DW�VXLWDEOH�
LQWHUYDOV��)XUWKHUPRUH��WKH\�DUH�VXEMHFW�WR�FKDQJH�
GXH�WR�WKH�DFFXPXODWLRQ�RI�GLUW�DQG�VKDOO�WKHUHIRUH�
EH�FOHDQHG�DW�VXLWDEOH�LQWHUYDOV��)ROORZ�WKH�
PDQXIDFWXUHUªV�UHFRPPHQGDWLRQV�IRU�UHSODFHPHQW�
DQG�FOHDQLQJ�RI�ODPSV�DQG�ILOWHUV�
������5HFRPPHQGDWLRQV�IRU�89�UDGLDWLRQ�
GLVWULEXWLRQV�RI�ILOWHUHG�[HQRQ�DUF�VRXUFHV��WRJHWKHU�
ZLWK�WROHUDQFH�OLPLWV��DUH�JLYHQ�LQ�7DEOH���IRU�
DUWLILFLDO�ZHDWKHULQJ��PHWKRG�$��DQG�7DEOH���IRU�
VLPXODWHG�H[SRVXUH�WR�GD\OLJKW�EHKLQG�ZLQGRZ�JODVV�
�PHWKRG�%��
������)RU�UHIHUHQFH�SXUSRVHV��DQ�LUUDGLDQFH�
RI ��� :�P��LQ�WKH ��� QP�WR���� QP�SDVVEDQG�KDV�
EHHQ�VHOHFWHG��VHH�&,(�3XEOLFDWLRQ�1R� �����,W�LV�QRW�
QHFHVVDULO\�WKH�SUHIHUUHG�LUUDGLDQFH��:KHQ�
PXWXDOO\�DJUHHG�XSRQ�EHWZHHQ�LQWHUHVWHG�SDUWLHV��
RWKHU�LUUDGLDQFH�OHYHOV�PD\�EH�VHOHFWHG��5HSRUW�WKH�
LUUDGLDQFH�DQG�WKH�SDVVEDQG�VHOHFWHG�
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7DEOH���¦�5HODWLYH�VSHFWUDO�LUUDGLDQFH�IRU�
DUWLILFLDO�ZHDWKHULQJ��PHWKRG�$�

7DEOH���¦�5HODWLYH�VSHFWUDO�LUUDGLDQFH�IRU�
GD\OLJKW�EHKLQG�ZLQGRZ�JODVV��PHWKRG�%�

������7KH�LUUDGLDQFH�DW�WKH�WHVW�VSHFLPHQ�VXUIDFH�
VKDOO�QRW�YDU\�E\�PRUH�WKDQ�� �� ��FRPSDULQJ�DQ\�
WZR�SRLQWV�LQ�WKH�VDPSOH�KROGHU�SODQH�SDUDOOHO�WR�WKH�
ODPS�D[LV��,I�WKLV�LV�QRW�SRVVLEOH��VSHFLPHQV�VKDOO�EH�
SHULRGLFDOO\�UHSRVLWLRQHG�WR�SURYLGH�HTXLYDOHQW�
H[SRVXUH�SHULRGV�LQ�HDFK�ORFDWLRQ�
127(�� 'HSHQGLQJ�RQ�WKH�H[DFW�GHVLJQ�RI�WHVW�FKDPEHU ������
XVHG��WKH�VSHFWUDO�LUUDGLDQFH�YDOXHV�PD\�EH�WLPH�DYHUDJHG�
YDOXHV�

����7HVW�FKDPEHU

7KH�WHVW�FKDPEHU�FRQWDLQV�D�IUDPH��FDUU\LQJ�
VSHFLPHQ�KROGHUV�LI�QHFHVVDU\��ZLWK�SURYLVLRQ�IRU�
SDVVLQJ�DLU�RYHU�WKH�VSHFLPHQV�IRU�WHPSHUDWXUH�
FRQWURO�
7KH�VRXUFH�V��RI�UDGLDQW�HQHUJ\�VKDOO�EH�ORFDWHG��
ZLWK�UHVSHFW�WR�WKH�VSHFLPHQV��VXFK�WKDW�WKH�
LUUDGLDQFH�DW�WKH�VSHFLPHQ�VXUIDFH�FRPSOLHV�
ZLWK ������DQG ������
6KRXOG�DQ\�R]RQH�EH�JHQHUDWHG�IURP�RSHUDWLRQ�RI�WKH�
ODPS�V���WKH�ODPS�V��VKDOO�EH�LVRODWHG�IURP�WKH�WHVW�
VSHFLPHQV�DQG�RSHUDWLQJ�SHUVRQQHO��,I�WKH�R]RQH�LV�
LQ�DQ�DLU�VWUHDP��LW�VKDOO�EH�YHQWHG�GLUHFWO\�WR�WKH�
RXWVLGH�RI�WKH�EXLOGLQJ�

7R�UHGXFH�WKH�HIIHFW�RI�DQ\�HFFHQWULFLW\�LQ�WKH�ODPS��
RU�ZKHQ�PRUH�WKDQ�RQH�ODPS�LV�XVHG�LQ�D�VLQJOH�
FKDPEHU�WR�LQFUHDVH�LUUDGLDQFH��WKH�XQLIRUPLW\�RI�
H[SRVXUH�PD\�EH�LPSURYHG�E\�URWDWLQJ�WKH�IUDPH�
FDUU\LQJ�WKH�VSHFLPHQV�DURXQG�WKH�OLJKW�VRXUFH�V��
DQG��LI�QHFHVVDU\��E\�SHULRGLFDOO\�FKDQJLQJ�WKH�
SRVLWLRQ�RI�HDFK�VSHFLPHQ�
7KH�VSHFLPHQ�KROGHUV�PD\�DOVR�URWDWH�DERXW�WKHLU�
RZQ�D[LV��WKXV�H[SRVLQJ�GLUHFWO\�WR�WKH�UDGLDWLRQ�
IURP�WKH�OLJKW�VRXUFH�WKH�VLGH�RI�WKH�VSHFLPHQ�KROGHU�
WKDW�ZDV�SUHYLRXVO\�QRW�GLUHFWO\�H[SRVHG�
3URJUDPPHV�PD\�EH�XVHG�ZKLFK�HPSOR\�D�GDUN�F\FOH�
REWDLQHG�E\�H[WLQJXLVKLQJ�WKH�OLJKW�VRXUFH�WR�
SURYLGH�FRQWUROOHG�H[SRVXUH�FRQGLWLRQV�ZLWKRXW�WKH�
SUHVHQFH�RI�VLPXODWHG�VRODU�UDGLDWLRQ�
:KHQ�DQ\�RI�WKHVH�RSHUDWLQJ�PRGHV�RU�SURJUDPPHV�
DUH�XVHG��WKH\�VKDOO�EH�UHSRUWHG�LQ�IXOO�

����5DGLRPHWHU

:KHQ�D�UDGLRPHWHU�LV�XVHG��LW�VKDOO�FRPSO\�ZLWK�WKH�
UHTXLUHPHQWV�RXWOLQHG�LQ�,62 �������������
VXEFODXVH ����

����%ODFN�VWDQGDUG�EODFN�SDQHO�WKHUPRPHWHU

7KH�EODFN�VWDQGDUG�RU�EODFN�SDQHO�WKHUPRPHWHU�
XVHG�VKDOO�FRPSO\�ZLWK�WKH�UHTXLUHPHQWV�RXWOLQHG�LQ�
,62 �������������VXEFODXVH ������

����5HODWLYH�KXPLGLW\�FRQWURO�HTXLSPHQW

7KH�UHODWLYH�KXPLGLW\�RI�WKH�DLU�SDVVLQJ�RYHU�WKH�
WHVW�VSHFLPHQV�VKDOO�EH�FRQWUROOHG�DW�DQ�DJUHHG�
YDOXH��DQG�PHDVXUHG�E\�VXLWDEOH�LQVWUXPHQWV�
LQVHUWHG�LQWR�WKH�WHVW�FKDPEHU�DQG�VKLHOGHG�IURP�WKH�
ODPS�UDGLDWLRQ�

����6SUD\�V\VWHP

6SHFLPHQV�PD\�EH�VSUD\HG�ZLWK�GLVWLOOHG�RU�
GHPLQHUDOL]HG�ZDWHU��KDYLQJ�D�FRQGXFWLYLW\�
EHORZ � 46�FP��LQWHUPLWWHQWO\�XQGHU�VSHFLILHG�
FRQGLWLRQV��7KH�VSUD\�V\VWHP�VKDOO�EH�PDGH�IURP�
LQHUW�PDWHULDOV�WKDW�GR�QRW�FRQWDPLQDWH�WKH�ZDWHU�
HPSOR\HG��7KH�ZDWHU�VKDOO�OHDYH�QR�REVHUYDEOH�
VWDLQV�RU�GHSRVLWV�DQG�VKRXOG�WKHUHIRUH�SUHIHUDEO\�
FRQWDLQ�OHVV�WKDQ � SSP�RI�VROLGV��,Q�DGGLWLRQ�WR�
GLVWLOODWLRQ��D�FRPELQDWLRQ�RI�GHLRQL]DWLRQ�DQG�
UHYHUVH�RVPRVLV�FDQ�EH�XVHG�WR�SURGXFH�ZDWHU�RI�WKH�
UHTXLUHG�TXDOLW\��7KH�S+�RI�WKH�ZDWHU�XVHG�VKDOO�EH�
UHSRUWHG�

:DYHOHQJWK��2 5HODWLYH�VSHFWUDO�LUUDGLDQFH��

QP �

��� ��2< ��� ���

2�<���� ���

��� ��2 <���� ��� ����

��� ��2 <���� ��� ����

��� ��2 <���� ��� � ���
���7KH�VSHFWUDO�LUUDGLDQFH�EHWZHHQ ��� QP�DQG ��� QP�LV�
GHILQHG�DV ��� ��
���;HQRQ�DUFV�RSHUDWLQJ�DV�VSHFLILHG�LQ�PHWKRG�$�HPLW�D�VPDOO�
DPRXQW�RI�UDGLDWLRQ�EHORZ ��� QP��,Q�VRPH�FDVHV��WKLV�FDQ�
FDXVH�GHJUDGDWLRQ�UHDFWLRQV�ZKLFK�GR�QRW�RFFXU�LQ�RXWGRRU�
H[SRVXUHV�

:DYHOHQJWK��2 5HODWLYH�VSHFWUDO�LUUDGLDQFH��

QP �

��� ��2�< ��� ���

2 <���� �

��� ��2 < ��� � ���

��� ��2 < ��� ��� ����

��� ��2 < ��� ��� ����
���7KH�VSHFWUDO�LUUDGLDQFH�EHWZHHQ ��� QP�DQG ��� QP�LV�
GHILQHG�DV ��� ��
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����6SHFLPHQ�KROGHUV

6SHFLPHQ�KROGHUV�PD\�EH�LQ�WKH�IRUP�RI�DQ�RSHQ�
IUDPH��OHDYLQJ�WKH�EDFN�RI�WKH�VSHFLPHQ�H[SRVHG��RU�
WKH\�PD\�SURYLGH�WKH�VSHFLPHQ�ZLWK�D�VROLG�EDFNLQJ��
7KH\�VKDOO�EH�PDGH�IURP�LQHUW�PDWHULDOV�WKDW�ZLOO�
QRW�DIIHFW�WKH�WHVW�UHVXOWV��IRU�H[DPSOH�QRQ�R[LGL]LQJ�
DOOR\V�RI�DOXPLQLXP�RU�VWDLQOHVV�VWHHO��%UDVV��VWHHO�RU�
FRSSHU�VKDOO�QRW�EH�XVHG�LQ�WKH�YLFLQLW\�RI�WKH�WHVW�
VSHFLPHQV��7KH�EDFNLQJ�XVHG�PD\�DIIHFW�WKH�UHVXOWV��
SDUWLFXODUO\�ZLWK�WUDQVSDUHQW�VSHFLPHQV��DQG�VKDOO�
EH�DJUHHG�RQ�EHWZHHQ�WKH�LQWHUHVWHG�SDUWLHV�

����$SSDUDWXV�WR�DVVHVV�FKDQJHV�LQ�SURSHUWLHV

7KH�DSSDUDWXV�UHTXLUHG�E\�WKH�,QWHUQDWLRQDO�
6WDQGDUGV�UHODWLQJ�WR�WKH�GHWHUPLQDWLRQ�RI�WKH�
SURSHUWLHV�FKRVHQ�IRU�PRQLWRULQJ��VHH�DOVR�,62 ������
VKDOO�EH�XVHG�

��7HVW�VSHFLPHQV
5HIHU�WR�,62 �������

��7HVW�FRQGLWLRQV
����%ODFN�VWDQGDUG�EODFN�SDQHO�WHPSHUDWXUH

7ZR�EODFN�VWDQGDUG�WHPSHUDWXUHV�KDYH�EHHQ�
VHOHFWHG�IRU�UHIHUHQFH�SXUSRVHV��

�� à&�� � à&
��� à&��� à&

127(�� 7KH�KLJKHU�WHPSHUDWXUH�LV�LQWHQGHG�IRU�VSHFLDO�WHVWV��
EXW�ZLOO�LQFUHDVH�WKH�WHQGHQF\�RI�WKH�VSHFLPHQ�WR�XQGHUJR�
WKHUPDO�GHJUDGDWLRQ�DQG�LQIOXHQFH�WKH�WHVW�UHVXOWV�

7KHVH�WHPSHUDWXUHV�DUH�QRW�QHFHVVDULO\�WKH�
SUHIHUUHG�RQHV��:KHQ�PXWXDOO\�DJUHHG�XSRQ��
DQRWKHU�WHPSHUDWXUH�PD\�EH�VHOHFWHG��EXW�VKDOO�EH�
VWDWHG�LQ�WKH�H[SRVXUH�UHSRUW�
,I�ZDWHU�VSUD\�LV�XVHG��WKH�WHPSHUDWXUH�
UHTXLUHPHQWV�DSSO\�WR�WKH�HQG�RI�WKH�GU\�SHULRG��,I�
WKH�WKHUPRPHWHU�GRHV�QRW�DWWDLQ�HTXLOLEULXP�GXULQJ�
D�VKRUW�F\FOH��WKH�VSHFLILHG�WHPSHUDWXUH�VKDOO�EH�
HVWDEOLVKHG�ZLWKRXW�ZDWHU�VSUD\�DQG�WKH�PD[LPXP�
WHPSHUDWXUH�DWWDLQHG�GXULQJ�WKH�GU\�F\FOH�VKDOO�EH�
UHSRUWHG�
(YHQ�LI�WKH�H[SRVXUH�DSSDUDWXV�LV�RSHUDWHG�LQ�DQ�
DOWHUQDWLQJ�PRGH��PHDVXUHPHQW�E\�EODFN�VWDQGDUG�
WKHUPRPHWHU�VKDOO�EH�FDUULHG�RXW�LQ�WKH�FRQWLQXRXV�
PRGH�
,I�D�EODFN�SDQHO�WKHUPRPHWHU�LV�XVHG��WKHQ�WKH�W\SH�
RI�WKHUPRPHWHU��WKH�ZD\�LQ�ZKLFK�LW�LV�PRXQWHG�RQ�
WKH�VSHFLPHQ�KROGHU�DQG�WKH�VHOHFWHG�WHPSHUDWXUH�RI�
RSHUDWLRQ�VKDOO�EH�VWDWHG�LQ�WKH�H[SRVXUH�UHSRUW�

����5HODWLYH�KXPLGLW\

7KH�UHODWLYH�KXPLGLW\�XVHG�VKDOO�EH�DV�DJUHHG�
EHWZHHQ�WKH�LQWHUHVWHG�SDUWLHV��EXW�VKRXOG�
SUHIHUDEO\�EH�RQH�RI�WKH�IROORZLQJ��

��� �����
��� � ����

127(�� 7KH�UHODWLYH�KXPLGLW\�RI�WKH�DLU�DV�PHDVXUHG�LQ�WKH�WHVW�
FKDPEHU�LV�QRW�QHFHVVDULO\�HTXLYDOHQW�WR�WKH�UHODWLYH�KXPLGLW\�RI�
WKH�DLU�YHU\�FORVH�WR�WKH�VSHFLPHQ�VXUIDFH�RZLQJ�WR�WKH�GLIIHUHQW�
WHPSHUDWXUHV�RI�WHVW�VSHFLPHQV�KDYLQJ�GLIIHUHQW�FRORXUV�DQG�
WKLFNQHVVHV�

����6SUD\�F\FOH

7KH�VSUD\�F\FOH�XVHG�VKDOO�EH�DV�DJUHHG�EHWZHHQ�WKH�
LQWHUHVWHG�SDUWLHV��EXW�VKRXOG�SUHIHUDEO\�EH�WKH�
IROORZLQJ�RQH��

GXUDWLRQ�RI�VSUD\LQJ� �� PLQ�� ��� PLQ
GU\�LQWHUYDO�EHWZHHQ�
VSUD\LQJ� ��� PLQ � ��� PLQ

����&\FOHV�ZLWK�GDUN�SHULRGV

7KH�FRQGLWLRQV�LQ ����DQG ����DUH�YDOLG�IRU�
FRQWLQXRXV�SUHVHQFH�RI�UDGLDQW�HQHUJ\�IURP�WKH�
VRXUFH��0RUH�FRPSOH[�F\FOHV�PD\�EH�SURJUDPPHG��
LQFOXGLQJ�GDUN�SHULRGV�WKDW�DOORZ�KLJK�UHODWLYH�
KXPLGLWLHV�DQG�WKH�IRUPDWLRQ�RI�FRQGHQVDWH�DW�
HOHYDWHG�FKDPEHU�WHPSHUDWXUHV�
6XFK�SURJUDPPHV�VKDOO�EH�JLYHQ��ZLWK�IXOO�GHWDLOV�RI�
WKH�FRQGLWLRQV��LQ�WKH�H[SRVXUH�UHSRUW�

��3URFHGXUH
����0RXQWLQJ�WKH�WHVW�VSHFLPHQV

$WWDFK�WKH�VSHFLPHQV�WR�WKH�VSHFLPHQ�KROGHUV�LQ�WKH�
HTXLSPHQW�LQ�VXFK�D�PDQQHU�WKDW�WKH�VSHFLPHQV�DUH�
QRW�VXEMHFW�WR�DQ\�DSSOLHG�VWUHVV��,GHQWLI\�HDFK�WHVW�
VSHFLPHQ�E\�VXLWDEOH�LQGHOLEOH�PDUNLQJ��DYRLGLQJ�
DUHDV�WR�EH�XVHG�IRU�VXEVHTXHQW�WHVWLQJ��$V�D�FKHFN��
D�SODQ�RI�WKH�WHVW�VSHFLPHQ�SRVLWLRQV�PD\�EH�PDGH�
,I�GHVLUHG��LQ�WKH�FDVH�RI�VSHFLPHQV�XVHG�WR�
GHWHUPLQH�FKDQJH�LQ�FRORXU�DQG�DSSHDUDQFH��D�
SRUWLRQ�RI�HDFK�WHVW�VSHFLPHQ�PD\�EH�VKLHOGHG�E\�DQ�
RSDTXH�FRYHU�WKURXJKRXW�WKH�WHVW��7KLV�JLYHV�DQ�
XQH[SRVHG�DUHD�DGMDFHQW�WR�WKH�H[SRVHG�DUHD�IRU�
FRPSDULVRQ��7KLV�LV�XVHIXO�IRU�FKHFNLQJ�WKH�SURJUHVV�
RI�WKH�H[SRVXUH��EXW�WKH�GDWD�UHSRUWHG�VKDOO�DOZD\V�
EH�EDVHG�RQ�D�FRPSDULVRQ�ZLWK�FRQWURO�VSHFLPHQV�
VWRUHG�VHSDUDWHO\�LQ�WKH�GDUN�
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����([SRVXUH

%HIRUH�SODFLQJ�WKH�VSHFLPHQV�LQ�WKH�WHVW�FKDPEHU��EH�
VXUH�WKDW�WKH�DSSDUDWXV�LV�RSHUDWLQJ�XQGHU�WKH�
GHVLUHG�FRQGLWLRQV��VHH�FODXVH ����0DLQWDLQ�WKHVH�
FRQGLWLRQV�WKURXJKRXW�WKH�H[SRVXUH�
([SRVH�WKH�WHVW�VSHFLPHQ�DQG��LI�UHTXLUHG��WKH�
LUUDGLDQFH�PHDVXULQJ�GHYLFH�IRU�WKH�VSHFLILHG�SHULRG�
RI�H[SRVXUH��,W�LV�GHVLUDEOH�WR�YDU\�WKH�SRVLWLRQ�RI�WKH�
WHVW�VSHFLPHQV�LQ�WKH�DSSDUDWXV�IURP�WLPH�WR�WLPH�WR�
UHGXFH�DQ\�ORFDO�LQHTXDOLWLHV�RI�H[SRVXUH��:KHQ�WKH�
VSHFLPHQV�DUH�VR�DGMXVWHG��WKH\�VKDOO�UHPDLQ�LQ�WKH�
VDPH�RULHQWDWLRQ�DV�ZKHQ�LQLWLDOO\�PRXQWHG�
,I�LW�LV�QHFHVVDU\�WR�UHPRYH�D�WHVW�VSHFLPHQ�IRU�D�
SHULRGLF�LQVSHFWLRQ��FDUH�VKDOO�EH�WDNHQ�QRW�WR�KDQGOH�
RU�GLVWXUE�WKH�WHVW�VXUIDFH��$IWHU�LQVSHFWLRQ��WKH�WHVW�
VSHFLPHQ�VKDOO�EH�UHWXUQHG�WR�LWV�KROGHU�RU�WR�WKH�
WHVW�FKDPEHU�ZLWK�LWV�WHVW�VXUIDFH�LQ�WKH�VDPH�
RULHQWDWLRQ�DV�EHIRUH�

����0HDVXUHPHQW�RI�UDGLDQW�H[SRVXUH

,I�XVHG��PRXQW�WKH�OLJKW�GRVDJH�PHDVXUHPHQW�
LQVWUXPHQW�VR�WKDW�WKH�UDGLRPHWHU�LQGLFDWHV�WKH�
LUUDGLDQFH�DW�WKH�H[SRVHG�VXUIDFH�RI�WKH�WHVW�
VSHFLPHQ�
7KH�H[SRVXUH�LQWHUYDO�VKDOO�EH�H[SUHVVHG�LQ�WHUPV�RI�
LQFLGHQW�VSHFWUDO�UDGLDQW�HQHUJ\�SHU�XQLW�DUHD�RI�WKH�
H[SRVXUH�SODQH��LQ�MRXOHV�SHU�VTXDUH�PHWUH��IRU�WKH�
SDVVEDQG�VHOHFWHG�

����'HWHUPLQDWLRQ�RI�FKDQJHV�LQ�SURSHUWLHV�
DIWHU�H[SRVXUH

7KHVH�VKDOO�EH�GHWHUPLQHG�DV�VSHFLILHG�LQ�,62 �����

��([SRVXUH�UHSRUW
5HIHU�WR�,62 �������
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$QQH[�$��LQIRUPDWLYH��
;HQRQ�DUF�ODPS�DSSDUDWXV
$���$SSDUDWXV�ZLWK�DLU�FRROHG�[HQRQ�DUF�
ODPSV
$�����'HVFULSWLRQ�DQG�FRQGLWLRQV�RI�XVH
$�������7KH�WHVW�DSSDUDWXV�HPSOR\HG�XWLOL]HV�RQH�RU�
PRUH�DLU�FRROHG�[HQRQ�DUF�ODPSV�DV�WKH�VRXUFH�RI�
UDGLDWLRQ��'LIIHUHQW�W\SH�DQG�GLIIHUHQW�VL]H�ODPSV�
RSHUDWLQJ�LQ�GLIIHUHQW�ZDWWDJH�UDQJHV�DUH�HPSOR\HG�
LQ�VHYHUDO�RI�WKH�GLIIHUHQW�VL]HV�DQG�W\SHV�RI�
DSSDUDWXV�
,Q�VRPH�RI�WKH�YDULRXV�PRGHOV�RI�H[SRVXUH�
DSSDUDWXV��WKH�ODPS�ZDWWDJH�FDQ�EH�YDULHG�VR�WKDW��
ZKHQ�WKH�VSHFLPHQV�DUH�H[SRVHG�LQ�WKH�KROGHUV��WKH�
LUUDGLDQFH�DW�WKH�IDFH�RI�WKH�VSHFLPHQV�LV�DW�WKH�
VSHFLILHG�OHYHO�
$�������7KH�UDGLDWLRQ�V\VWHP�FRQVLVWV�RI�HLWKHU�RQH�
FHQWUDOO\�SRVLWLRQHG�[HQRQ�DUF�ODPS�RU�WKUHH�ODPSV�
DUUDQJHG�LQ�V\PPHWULFDO�IDVKLRQ��GHSHQGLQJ�RQ�WKH�
W\SH�RI�DSSDUDWXV��$�KHDW�DEVRUELQJ�V\VWHP�
FRQVLVWLQJ�RI�DQ\�RU�DOO�RI�WKH�IROORZLQJ�PD\�EH�XVHG��
DQ�DLU��RU�ZDWHU�FRROHG�DEVRUEHU��89�DQG�
YLVLEOH�OLJKW�PLUURUV�PD\�EH�DWWDFKHG�WR�WKH�
DEVRUEHU�WR�UHIOHFW�UDGLDWLRQ���VLQJOH�RU�PXOWLSOH�
TXDUW]�F\OLQGHUV�ZLWK�IRUFHG�DLU�FLUFXODWHG�WKURXJK�
WKH�LQQHU�F\OLQGHU�DQG�ZDWHU�EHWZHHQ�FRQFHQWULF�
TXDUW]�F\OLQGHUV��$OO�FRROLQJ�DLU�VKDOO�EH�GLVFKDUJHG�
RXWVLGH�WKH�ODERUDWRU\�EXLOGLQJ��$OVR��DQ�LQIUDUHG�
UHIOHFWLQJ�FRDWLQJ�PD\�EH�LQVWDOOHG�RQ�WKH�LQQHU�
TXDUW]�VXUIDFH�WR�UHGXFH�IXUWKHU�WKH�KHDW�HPLWWHG�
IURP�WKH�ODPS�DQG�SUHYHQW�D�SRUWLRQ�RI�WKH�KHDW�
IURP�HQWHULQJ�WKH�WHVW�FKDPEHU�
$UWLILFLDO�ZHDWKHULQJ��PHWKRG�$��UHTXLUHV�ILOWUDWLRQ�
RI�WKH�OLJKW�VRXUFH�VR�WKDW�WKH�VSHFLPHQV�VHH�D�ORZ�
HQG�VSHFWUDO�FXW�RII�YDOXH�DSSUR[LPDWHO\�HTXDO�WR�
WKDW�RI�WHUUHVWULDO�GD\OLJKW��8QLWV�ZLWK�D�VLQJOH�ODPS�
XVH�D�VSHFLDO�FRDWLQJ�RQ�TXDUW]�ILOWHUV�LQ�
FRPELQDWLRQ�ZLWK�D�89�OLPLWLQJ�RXWHU�F\OLQGHU��
8QLWV�ZLWK�WKUHH�ODPSV�DGG�VSHFLDO�89�JODVV�RXWVLGH�
WKH�WZR�FRQFHQWULF�TXDUW]�F\OLQGHUV��7KHVH�VSHFLDO�
89�JODVV�ILOWHUV�DUH�LQ�RQH�WKLUG�F\OLQGULFDO�VHFWLRQV�
DQG�DUH�DUUDQJHG�WR�IRUP�D�FRPSOHWH�F\OLQGHU�
LQVWDOOHG�EHWZHHQ�WKH�FHQWUDO�RSWLFDO�V\VWHP�DQG�WKH�
VSHFLPHQ�KROGHUV�

'D\OLJKW�EHKLQG�ZLQGRZ�JODVV��PHWKRG�%��UHTXLUHV�
ILOWUDWLRQ�RI�WKH�OLJKW�IURP�WKH�OLJKW�VRXUFH�VR�WKDW�
WKH�VSHFLPHQV�VHH�D�ORZ�HQG�VSHFWUDO�FXW�RII�YDOXH�
DSSUR[LPDWHO\�HTXDO�WR�WKDW�RI�OLJKW�EHKLQG�ZLQGRZ�
JODVV��8QLWV�ZLWK�D�VLQJOH�ODPS�XVH�WKH�DOUHDG\�
PHQWLRQHG�LQIUDUHG�DEVRUELQJ�ILOWHUV�RU�VSHFWUDO�
FRDWLQJ�RQ�TXDUW]�ILOWHUV�ZLWK�D�89�FXW�RII�YDOXH�
DSSUR[LPDWHO\�HTXDO�WR�WKDW�RI�OLJKW�EHKLQG�ZLQGRZ�
JODVV�LQ�FRPELQDWLRQ�ZLWK�DQ�RXWHU�F\OLQGHU��8QLWV�
ZLWK�WKUHH�ODPSV�DGG�ZLQGRZ�JODVV�RXWVLGH�WKH�WZR�
FRQFHQWULF�TXDUW]�F\OLQGHUV��7KHVH�ZLQGRZ�JODVV�
ILOWHUV�DUH�LQ�RQH�WKLUG�F\OLQGULFDO�VHFWLRQV�DQG�DUH�
DUUDQJHG�WR�IRUP�D�FRPSOHWH�F\OLQGHU�LQVWDOOHG�
EHWZHHQ�WKH�FHQWUDO�RSWLFDO�V\VWHP�DQG�WKH�
VSHFLPHQ�KROGHUV�
7KH�WUDQVPLVVLYLW\�RI�LQIUDUHG�DEVRUELQJ�DQG�
ZLQGRZ�JODVV�ILOWHUV�FKDQJHV�ZLWK�FRQWLQXDO�XVH�DQG�
VXFK�ILOWHUV�DUH�GLVFDUGHG�DIWHU � ��� K�RI�XVH�RU�LQ�
DFFRUGDQFH�ZLWK�WKH�PDQXIDFWXUHUªV�VSHFLILFDWLRQV�
&RPELQDWLRQV�RI�WKH�YDULRXV�ILOWHU�HOHPHQWV�XVHG�LQ�
WHVW�DSSDUDWXV�ZLWK�RQH�RU�PRUH�DLU�FRROHG�
[HQRQ�DUF�ODPSV�PDNH�LW�SRVVLEOH�WR�SURGXFH�YDULRXV�
WLPH�DYHUDJHG�VSHFWUDO�GLVWULEXWLRQV�WKDW�DUH�QRW�
ZLWKLQ�WKH�VFRSH�RI�WKLV�SDUW�RI�,62 �����
7KH�LUUDGLDQFH�VHOHFWHG�IRU�UHIHUHQFH�SXUSRVHV�DV�
VWDWHG�LQ ������LV�DFKLHYHG�LQ�WKLV�W\SH�RI�DSSDUDWXV�
E\�YDULRXV�PHWKRGV��6RPH�DSSDUDWXV�UHTXLUHV�WKH�
VDPSOH�KROGHUV�WR�URWDWH�DERXW�WKHLU�YHUWLFDO�D[LV�WR�
DFKLHYH�D�WLPH�DYHUDJHG�YDOXH�RI �� :�P��LQ�WKH�
FDVH�RI�PHWKRG�$�DQG �� :�P��LQ�WKH�FDVH�RI�
PHWKRG %�LQ�WKH�89�UDQJH�EHWZHHQ ��� QP�
DQG ��� QP�DV�PHDVXUHG�ZLWK�D�UDGLRPHWHU�
PRXQWHG�LQ�WKH�VSHFLPHQ�SODQH�DV�GHVFULEHG�LQ�
,62 ��������8QLWV�ZLWK�LQWHUQDOO\�DGMXVWDEOH�
LUUDGLDQFH�FRQWURO�XVLQJ�HLWKHU�RQH�RU�WKUHH�ODPSV�
FDQ�RSHUDWH�DW�WKHVH�OHYHOV�ERWK�LQ�WKH�PRGH�LQ�
ZKLFK�WKH�VSHFLPHQV�URWDWH�DERXW�WKHLU�YHUWLFDO�D[LV�
DQG�LQ�WKH�PRGH�LQ�ZKLFK�WKH\�GR�QRW�URWDWH��;HQRQ�
ODPSV�DUH�GLVFDUGHG�ZKHQ�WKH�GHVLUHG�LUUDGLDQFH�
YDOXHV�FDQ�QR�ORQJHU�EH�DFKLHYHG�
,Q�DSSDUDWXV�LQ�ZKLFK�WKH�ODPS�ZDWWDJH�FDQ�EH�
YDULHG�RYHU�D�ZLGH�UDQJH��WKH�VSHFLILHG�YDOXHV�RI�89�
LUUDGLDQFH�DUH�DGMXVWHG�LQGHSHQGHQWO\�RI�WKH�
RSHUDWLQJ�PRGH��ZLWK�RU�ZLWKRXW�WXUQLQJ�VSHFLPHQ�
KROGHUV��7KH�[HQRQ�ODPSV�DUH�GLVFDUGHG�ZKHQ�WKH�
SUHVHW�VSHFWUDO�LUUDGLDQFH�LV�QR�ORQJHU�DFKLHYDEOH�E\�
DXWRPDWLF�FRQWURO�
$�������$SSDUDWXV�IRU�XVH�LQ�WKLV�PHWKRG�LV�
HTXLSSHG�ZLWK�D�FRXQWGRZQ�WLPHU�IRU�FRQWUROOLQJ�WKH�
OHQJWK�RI�H[SRVXUH��6RPH�W\SHV�RI�DSSDUDWXV�DUH�DOVR�
HTXLSSHG�ZLWK�D�UDGLRPHWHU�GHVLJQHG�WR�VZLWFK�RII�
WKH�DSSDUDWXV�DV�VRRQ�DV�D�SUHVHW�UDGLDQW�H[SRVXUH�
KDV�EHHQ�UHDFKHG�
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$�����7HPSHUDWXUH�DQG�KXPLGLW\�FRQWURO
$�������%HFDXVH�RI�WKH�VHQVLWLYLW\�RI�VRPH�SODVWLFV�WR�
WHPSHUDWXUH��DFFXUDWH��FORVH�FRQWURO�RI�WKH�WHVW�
WHPSHUDWXUH�LV�H[WUHPHO\�LPSRUWDQW�LQ�WHVWV�FDUULHG�
RXW�XVLQJ�WKLV�PHWKRG��7KH�WHPSHUDWXUH�LV�
PHDVXUHG�XVLQJ�D�EODFN�VWDQGDUG�WKHUPRPHWHU��
ZKLFK�LV�PRXQWHG�RQ�WKH�UHYROYLQJ�VSHFLPHQ�UDFN�VR�
WKDW�LWV�VXUIDFH�LV�LQ�WKH�VDPH�UHODWLYH�SRVLWLRQ�DQG�
VXEMHFWHG�WR�WKH�VDPH�LQIOXHQFHV�DV�WKH�WHVW�
VSHFLPHQV�
$�������$�YHQWLODWLRQ�V\VWHP�SURYLGHV�D�FRQVWDQW�
VWUHDP�RI�DLU�WKURXJK�WKH�WHVW�FKDPEHU�DQG�RYHU�WKH�
WHVW�VSHFLPHQV��7KH�WHPSHUDWXUH�RI�WKH�DLU�LV�
DXWRPDWLFDOO\�FRQWUROOHG�E\�UHFLUFXODWLQJ�ZDUP�DLU�
IURP�WKH�WHVW�FKDPEHU�PL[HG�ZLWK�FRROHU�URRP�DLU��
,Q�VRPH�W\SHV�RI�DSSDUDWXV�WKH�EODFN�VWDQGDUG�
WHPSHUDWXUH�LV�DXWRPDWLFDOO\�FRQWUROOHG�DV�DQ�
DOWHUQDWLYH�
,Q�VRPH�W\SHV�RI�DSSDUDWXV��LW�LV�SRVVLEOH�WR�DGMXVW�
WKH�IDQ�VSHHG�WR�NHHS�FRQVWDQW�WKH�GLIIHUHQFH�
EHWZHHQ�WKH�EODFN�VWDQGDUG�WHPSHUDWXUH�DQG�WKH�
FKDPEHU�WHPSHUDWXUH��HYHQ�DW�GLIIHUHQW�OHYHOV�RI�89�
LUUDGLDQFH�
$�������7KH�VSHFLPHQ�KROGHUV�PD\�EH�YHUWLFDO�RU�
LQFOLQHG�DQG�DUH�PRXQWHG�RQ�D�UHYROYLQJ�F\OLQGULFDO�
UDFN�ZKLFK�LV�URWDWHG�DURXQG�WKH�ODPS�V\VWHP�DW�
EHWZHHQ � USP�DQG � USP��GHSHQGLQJ�RQ�WKH�W\SH�RI�
DSSDUDWXV��DQG�ZKLFK�LV�FHQWUHG�ERWK�KRUL]RQWDOO\�
DQG�YHUWLFDOO\�ZLWK�UHVSHFW�WR�WKH�H[SRVXUH�DUHD�LQ�
WKH�VSHFLPHQ�KROGHUV�
$�������'HSHQGLQJ�RQ�WKH�W\SH�RI�DSSDUDWXV��WKH�WHVW�
FKDPEHU�LV�DLU�FRQGLWLRQHG�E\�DGGLQJ�PRLVWXUH�WR�
WKH�DLU�XVLQJ�DQ�XOWUDVRQLF�KXPLGLILHU�XQLW�RU�E\�
PHDQV�RI�ZDWHU�DWRPL]HG�E\�DQ�DHURVRO�GHYLFH�DQG�
IHG�LQWR�WKH�DLU�VWUHDP��7KH�UHODWLYH�KXPLGLW\�LQ�WKH�
WHVW�FKDPEHU�LV�PHDVXUHG�DQG�FRQWUROOHG�XVLQJ�
HLWKHU�D�FDSDFLWDWLYH�VHQVRU�RU�D�FRQWDFW�K\JURPHWHU�
$���$SSDUDWXV�ZLWK�ZDWHU�FRROHG�[HQRQ�DUF�
ODPSV
$�����'HVFULSWLRQ�DQG�FRQGLWLRQV�RI�XVH
$�������7KH�WHVW�DSSDUDWXV�HPSOR\HG�XWLOL]HV�D�
ZDWHU�FRROHG�[HQRQ�DUF�ODPS�DV�WKH�VRXUFH�RI�
UDGLDWLRQ��:KLOH�DOO�RI�WKH�[HQRQ�DUF�ODPSV�
HPSOR\HG�DUH�RI�WKH�VDPH�JHQHUDO�W\SH��
GLIIHUHQW�VL]H�ODPSV�RSHUDWLQJ�LQ�GLIIHUHQW�ZDWWDJH�
UDQJHV�DUH�HPSOR\HG�LQ�VHYHUDO�RI�WKH�GLIIHUHQW�VL]HV�
DQG�W\SHV�RI�DSSDUDWXV��,Q�HDFK�RI�WKH�YDULRXV�
PRGHOV�RI�H[SRVXUH�DSSDUDWXV��WKH�GLDPHWHU�RI�WKH�
VSHFLPHQ�UDFN��ODPS�VL]H�DQG�ODPS�ZDWWDJH�FDQ�EH�
YDULHG�VR�WKDW��ZKHQ�WKH�VSHFLPHQV�DUH�H[SRVHG�LQ�
WKH�KROGHUV��WKH�LUUDGLDQFH�DW�WKH�VXUIDFH�RI�WKH�
VSHFLPHQV�LV�DW�WKH�VSHFLILHG�OHYHO�

$�������7KH�[HQRQ�DUF�ODPS�XVHG�FRQVLVWV�RI�D�[HQRQ�
EXUQHU�WXEH��DQ�LQQHU�JODVV�ILOWHU�DQG�WKH�QHFHVVDU\�
DFFHVVRULHV��)RU�DUWLILFLDO�ZHDWKHULQJ��PHWKRG�$���
ERURVLOLFDWH�JODVV�LQQHU�DQG�RXWHU�ILOWHUV�DUH�XVHG�VR�
WKDW�WKH�LUUDGLDWLRQ�DW�WKH�VSHFLPHQ�KDV�D�ORZHU�
VSHFWUDO�FXW�RII�YDOXH�DSSUR[LPDWHO\�HTXDO�WR�WKDW�RI�
WHUUHVWULDO�GD\OLJKW��)RU�GD\OLJKW�EHKLQG�ZLQGRZ�
JODVV��PHWKRG�%���D�ERURVLOLFDWH�JODVV�LQQHU�ILOWHU�
DQG�D�VRGD�OLPH�JODVV�RXWHU�ILOWHU�DUH�XVHG�VR�WKDW�
WKH�LUUDGLDWLRQ�DW�WKH�VSHFLPHQ�KDV�D�ORZHU�VSHFWUDO
FXW�RII�YDOXH�DSSUR[LPDWHO\�HTXDO�WR�WKDW�RI�ZLQGRZ�
JODVV��2WKHU�JODVV�ILOWHUV�DUH�DYDLODEOH�ZLWK�GLIIHUHQW�
VSHFWUDO�FXW�RII�YDOXHV��%HFDXVH�RI�WUDQVPLVVLRQ�
FKDQJHV��VRODUL]DWLRQ���RXWHU�ILOWHUV�DUH�GLVFDUGHG�
DIWHU � ��� K�RI�XVH�DQG�LQQHU�ILOWHUV�DIWHU ��� K�RI�
XVH�
7KH�LUUDGLDQFH�RI ��� :�P��LQ�WKH�ZDYHOHQJWK�
UDQJH ��� QP�<�2�<���� QP�DV�VWDWHG�LQ ������LV�
DFKLHYHG��LQ�WKH�FDVH�RI�PHWKRG�$��ZKHQ�D�VSHFWUDO�
LUUDGLDQFH�RI ���� :��P�³QP��DW ��� QP�LV�VHOHFWHG�
DQG��LQ�WKH�FDVH�RI�PHWKRG�%��ZKHQ�D�VSHFWUDO�
LUUDGLDQFH�RI ���� :��P�³QP��DW ��� QP�LV�VHOHFWHG�
%HFDXVH�WKH�OLJKW�LQWHQVLW\�GURSV�ZLWK�FRQWLQXHG�
XVH��[HQRQ�EXUQHUV�DUH�GLVFDUGHG�ZKHQ�WKH�SUHVHW�
VSHFWUDO�LUUDGLDQFH�LV�QR�ORQJHU�DFKLHYDEOH�E\�
DXWRPDWLF�FRQWURO�
$�������$OO�W\SHV�RI�[HQRQ�DUF�H[SRVXUH�DSSDUDWXV�
DUH�HTXLSSHG�ZLWK�VXLWDEOH�VWDUWHUV��UHDFWDQFH�
WUDQVIRUPHUV�DQG�LQGLFDWLQJ�DQG�FRQWURO�HTXLSPHQW�
IRU�HLWKHU�PDQXDOO\�RU�DXWRPDWLFDOO\�FRQWUROOLQJ�WKH�
ZDWWDJH�RI�WKH�ODPS��,Q�PDQXDOO\�FRQWUROOHG�XQLWV��
WKH�ZDWWDJH�RI�WKH�ODPS�PD\�UHTXLUH�SHULRGLF�
DGMXVWPHQW�WR�PDLQWDLQ�WKH�SUHVHW�VSHFWUDO�
LUUDGLDQFH�
$�������7R�FRRO�WKH�ODPS��GLVWLOOHG�RU�GHLRQL]HG�ZDWHU�
LV�FLUFXODWHG�WKURXJK�WKH�ODPS�DVVHPEO\�DW�D�
PLQLPXP�IORZ�UDWH�RI ����� O�K��7R�SUHYHQW�
FRQWDPLQDWLRQ�DQG�PLQLPL]H�WKH�IRUPDWLRQ�RI�
GHSRVLWV��WKH�ZDWHU�LV�SXULILHG�E\�WKH�XVH�RI�D�
PL[HG�EHG�GHLRQL]HU�MXVW�DKHDG�RI�WKH�ODPS��7KH�
UHFLUFXODWHG�ODPS�ZDWHU�LV�FRROHG�ZLWKRXW�
FRQWDPLQDWLQJ�LW�E\�WKH�XVH�RI�WKH�KHDW�H[FKDQJH�
XQLW�HPSOR\LQJ�HLWKHU�WDS�ZDWHU�RU�D�UHIULJHUDQW�DV�
WKH�KHDW�WUDQVIHU�PHGLXP�
$�������$SSDUDWXV�IRU�XVH�LQ�WKLV�PHWKRG�LV�
HTXLSSHG�ZLWK�D�FRXQWGRZQ�WLPHU�IRU�FRQWUROOLQJ�WKH�
OHQJWK�RI�H[SRVXUH��6RPH�DSSDUDWXV�LV�DOVR�HTXLSSHG�
ZLWK�D�OLJKW�PRQLWRU�GHVLJQHG�WR�VZLWFK�RII�WKH�
DSSDUDWXV�DV�VRRQ�DV�D�JLYHQ�UDGLDQW�H[SRVXUH�KDV�
EHHQ�UHDFKHG�
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$�����7HPSHUDWXUH�DQG�KXPLGLW\�FRQWURO
$�������%HFDXVH�RI�WKH�VHQVLWLYLW\�WR�WHPSHUDWXUH�RI�
VRPH�SODVWLFV��DFFXUDWH��FORVH�FRQWURO�RI�WKH�WHVW�
WHPSHUDWXUH�LV�H[WUHPHO\�LPSRUWDQW�LQ�WHVWV�PDGH�
E\�WKLV�SURFHGXUH��7KH�WHPSHUDWXUH�LV�PHDVXUHG�
DQG�FRQWUROOHG�XVLQJ�HLWKHU�D�EODFN�VWDQGDUG�
WKHUPRPHWHU�RU�D�EODFN�SDQHO�WKHUPRPHWHU��ZKLFK�
LV�PRXQWHG�RQ�WKH�UHYROYLQJ�VSHFLPHQ�UDFN�VR�WKDW�
LWV�VXUIDFH�LV�LQ�WKH�VDPH�UHODWLYH�SRVLWLRQ�DQG�
VXEMHFWHG�WR�WKH�VDPH�LQIOXHQFHV�DV�WKH�WHVW�
VSHFLPHQV�
$�������7KH�H[SRVXUH�DSSDUDWXV�LV�HQFORVHG�LQ�DQ�
LQVXODWHG�FDELQHW�WR�PLQLPL]H�WKH�HIIHFWV�RI�DQ\�
YDULDWLRQ�LQ�URRP�WHPSHUDWXUH��$�YHQWLODWLRQ�V\VWHP�
SURYLGHV�D�FRQVWDQW�VWUHDP�RI�DLU�WKURXJK�WKH�WHVW�
FKDPEHU�DQG�RYHU�WKH�WHVW�VSHFLPHQV��7KH�
WHPSHUDWXUH�RI�WKH�DLU�LV�DXWRPDWLFDOO\�FRQWUROOHG�E\�
UHFLUFXODWLQJ�ZDUP�DLU�IURP�WKH�WHVW�FKDPEHU�PL[HG�
ZLWK�FRROHU�URRP�DLU�

,W�PD\�EH�QHFHVVDU\�WR�DGMXVW�DQG�FRQWURO�WKH�IDQ�
VSHHG�ERWK�WR�PHHW�WKH�VSHFLILHG�EODFN�VWDQGDUG�RU�
EODFN�SDQHO�WHPSHUDWXUH�DQG�WR�NHHS�FRQVWDQW�WKH�
VSHFLILHG�GU\�EXOE�WHPSHUDWXUH�
$�������7KH�VSHFLPHQ�KROGHUV�DUH�PRXQWHG�RQ�D�
YHUWLFDO�RU�LQFOLQHG�F\OLQGULFDO�IUDPH�RU�UDFN�ZKLFK�
LV�URWDWHG�DW � USP�DURXQG�WKH�ODPS�ZKLFK�LV�
FHQWUHG�ERWK�KRUL]RQWDOO\�DQG�YHUWLFDOO\�ZLWK�
UHVSHFW�WR�WKH�H[SRVXUH�DUHD�LQ�WKH�VDPSOH�KROGHUV�




