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%5,7,6+�67$1'$5' %6��������
����
,QFRUSRUDWLQJ�
$PHQGPHQW�1RV�������
DQG��

&RQFUHWH�DGPL[WXUHV�¦

3DUW����6SHFLILFDWLRQ�IRU�DFFHOHUDWLQJ�
DQG�UHWDUGLQJ�ZDWHU�UHGXFLQJ�
DGPL[WXUHV
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%6 �����������

7KLV�%ULWLVK�6WDQGDUG��KDYLQJ�
EHHQ�SUHSDUHG�XQGHU�WKH�
GLUHFWLRQ RI�WKH�&HPHQW��
*\SVXP� $JJUHJDWHV�DQG�
4XDUU\ 3URGXFWV�6WDQGDUGV�
&RPPLWWHH��ZDV�SXEOLVKHG�
XQGHU WKH�DXWKRULW\�RI�WKH�
%RDUG RI %6,�DQG�FRPHV�
LQWR HIIHFW RQ�
���)HEUXDU\�����

��%6,��������

)LUVW�SXEOLVKHG�-XO\�����
)LUVW�UHYLVLRQ

7KH�IROORZLQJ�%6,�UHIHUHQFHV�
UHODWH�WR�WKH�ZRUN�RQ�WKLV�
VWDQGDUG�
&RPPLWWHH�UHIHUHQFH�&$%��
'UDIW�IRU�FRPPHQW����������'&

,6%1��������������

&RRSHUDWLQJ�RUJDQL]DWLRQV

7KH�&HPHQW��*\SVXP��$JJUHJDWHV�DQG�4XDUU\�3URGXFWV�6WDQGDUGV�
&RPPLWWHH��XQGHU�ZKRVH�GLUHFWLRQ�WKLV�%ULWLVK�6WDQGDUG�ZDV�SUHSDUHG��
FRQVLVWV�RI�UHSUHVHQWDWLYHV�IURP�WKH�IROORZLQJ�

7KH�RUJDQL]DWLRQV�PDUNHG�ZLWK�DQ�DVWHULVN�LQ�WKH�DERYH�OLVW��WRJHWKHU�ZLWK�WKH�
IROORZLQJ��ZHUH�GLUHFWO\�UHSUHVHQWHG�RQ�WKH�7HFKQLFDO�&RPPLWWHH�HQWUXVWHG�
ZLWK�WKH�SUHSDUDWLRQ�RI�WKLV�%ULWLVK�6WDQGDUG�

$VVRFLDWLRQ�RI�&RQVXOWLQJ�(QJLQHHUV 'HSDUWPHQW�RI�7UDQVSRUW


$VVRFLDWLRQ�RI�&RXQW\�&RXQFLOV )HGHUDWLRQ�RI�&LYLO�(QJLQHHULQJ�&RQWUDFWRUV


$VVRFLDWLRQ�RI�'LVWULFW�&RXQFLOV *\SVXP�3URGXFWV�'HYHORSPHQW�$VVRFLDWLRQ

$VVRFLDWLRQ�RI�0HWURSROLWDQ�$XWKRULWLHV ,QVWLWXWH�RI�4XDUU\LQJ

$XWRFODYHG�$HUDWHG�&RQFUHWH�3URGXFWV� ,QVWLWXWLRQ�RI�&LYLO�(QJLQHHUV


$VVRFLDWLRQ ,QVWLWXWLRQ�RI�+LJKZD\�(QJLQHHUV

%ULWLVK�3UHFDVW�&RQFUHWH�)HGHUDWLRQ�/WG�
 ,QVWLWXWLRQ�RI�0XQLFLSDO�(QJLQHHUV

%ULWLVK�4XDUU\LQJ�DQG�6ODJ�)HGHUDWLRQ ,QVWLWXWLRQ�RI�3XEOLF�+HDOWK�(QJLQHHUV

%ULWLVK�5DLOZD\V�%RDUG ,QVWLWXWLRQ�RI�6WUXFWXUDO�(QJLQHHUV


%ULWLVK�5HDG\�0L[HG�&RQFUHWH�$VVRFLDWLRQ
 ,QVWLWXWLRQ�RI�:DWHU�(QJLQHHUV�DQG�6FLHQWLVWV

%ULWLVK�6WHHO�,QGXVWU\ 1DWLRQDO�)HGHUDWLRQ�RI�%XLOGLQJ�7UDGHV�

&HPHQW�$GPL[WXUHV�$VVRFLDWLRQ
 (PSOR\HUV


&HPHQW�DQG�&RQFUHWH�$VVRFLDWLRQ
 1DWXUDO�(QYLURQPHQW�5HVHDUFK�&RXQFLO�

&HPHQW�0DNHUVª�)HGHUDWLRQ
 �,QVWLWXWH�RI�*HRORJLFDO�6FLHQFHV�

&KHPLFDO�,QGXVWULHV�$VVRFLDWLRQ 5R\DO�,QVWLWXWH�RI�%ULWLVK�$UFKLWHFWV

&RQFUHWH�6RFLHW\�/LPLWHG
 5R\DO�,QVWLWXWLRQ�RI�&KDUWHUHG�6XUYH\RUV

&RXQW\�6XUYH\RUV�6RFLHW\
 6DQG�DQG�%DOODVW�+DXOLHUV�DQG�$OOLHG�7UDGHV�

'HSDUWPHQW�RI�WKH�(QYLURQPHQW��%XLOGLQJ� $OOLDQFH

5HVHDUFK�(VWDEOLVKPHQW�
 6DQG�DQG�*UDYHO�$VVRFLDWLRQ�/LPLWHG

'HSDUWPHQW�RI�WKH�(QYLURQPHQW��36$�
 6RFLHW\�RI�&KHPLFDO�,QGXVWU\


'HSDUWPHQW�RI�WKH�(QYLURQPHQW��7UDQVSRUW� 6WRQH�)HGHUDWLRQ

DQG�5RDG�5HVHDUFK�/DERUDWRU\�

%ULFN�'HYHORSPHQW�$VVRFLDWLRQ 0RUWDU�3URGXFHUVª�$VVRFLDWLRQ�/WG�

%ULWLVK�&HUDPLF�5HVHDUFK�$VVRFLDWLRQ 3ODVWHUHUVª�&UDIW�*XLOG

(OHFWULFLW\�6XSSO\�,QGXVWU\�LQ�(QJODQG�DQG

:DOHV

$PHQGPHQWV�LVVXHG�VLQFH�SXEOLFDWLRQ

$PG��1R� 'DWH�RI�LVVXH &RPPHQWV

���� )HEUXDU\�����

���� 2FWREHU�����

����� 2FWREHU����� ,QGLFDWHG�E\�D�VLGHOLQH�LQ�WKH�PDUJLQ
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%6������������

��%6,�������� L

&RQWHQWV

3DJH
&RRSHUDWLQJ�RUJDQL]DWLRQV �,QVLGH�IURQW�FRYHU
)RUHZRUG� LL

� 6FRSH �
� 5HIHUHQFHV �
� 'HILQLWLRQV �
� 6DPSOLQJ �
� 3HUIRUPDQFH�UHTXLUHPHQWV �
� $GPL[WXUH�XQLIRUPLW\�WHVWV�DQG�UHTXLUHPHQWV �
� ,QIRUPDWLRQ�WR�EH�SURYLGHG�E\�WKH�PDQXIDFWXUHU �
� 0DQXIDFWXUHUªV�FRPSOLDQFH�FHUWLILFDWH �
� 0DQXIDFWXUHUªV�VWRUDJH�FHUWLILFDWH �
�� 0DUNLQJ �

$SSHQGL[�$�0HWKRGV�RI�VDPSOLQJ�DGPL[WXUHV ��
$SSHQGL[�%�3UHSDUDWLRQ�RI�FRQFUHWH�IRU�DGPL[WXUH�DFFHSWDQFH�WHVWV� �
$SSHQGL[�&�$GPL[WXUH�DFFHSWDQFH�WHVWV�RQ�WKH�FRQWURO
PL[�DQG�WHVW�PL[�FRQFUHWHV� �
$SSHQGL[�'�$GPL[WXUH�XQLIRUPLW\�WHVWV� �
$SSHQGL[�(�'HWHUPLQDWLRQ�RI�WKH�FKORULGH�LRQ�FRQWHQW�RI�DGPL[WXUHV� ��
$SSHQGL[�)�1RWHV�RQ�WKH�XVH�RI�DFFHOHUDWLQJ�DQG�UHWDUGLQJ�
ZDWHU�UHGXFLQJ�DGPL[WXUHV� ��

)LJXUH���¦�([DPSOH�RI�SRWHQWLRPHWULF�WLWUDWLRQ�RI�FKORULGH
ZLWK�VLOYHU�QLWUDWH�VROXWLRQ�XVLQJ�VLOYHU�DQG�FDORPHO�HOHFWURGHV� ���
)LJXUH���¦�7\SLFDO�UHODWLRQVKLS�EHWZHHQ�FRPSDFWLQJ�IDFWRU��
SHQHWUDWLRQ�UHVLVWDQFH��VWLIIHQLQJ�WLPH��DQG�WLPH��LQGLFDWLQJ�
WHPSHUDWXUH�HIIHFWV��FHPHQW�FRQWHQW������NJ�P�� ��

7DEOH���D��¦�3HUIRUPDQFH�UHTXLUHPHQWV�DQG�WHVWV�IRU
WHVW�PL[�FRQFUHWH�$� ��
7DEOH���E��¦�3HUIRUPDQFH�UHTXLUHPHQWV�DQG�WHVWV�IRU
WHVW�PL[�FRQFUHWH�%� �
7DEOH���¦�$GPL[WXUH�XQLIRUPLW\�WHVW�UHTXLUHPHQWV� �
7DEOH���¦�)LQH�DJJUHJDWH�JUDGLQJ�OLPLWV� �
7DEOH���¦�$SSUR[LPDWH�TXDQWLWLHV�RI�FRQFUHWH�UHTXLUHG�IRU
HDFK�DGPL[WXUH�DFFHSWDQFH�WHVW�RQ�D�EDWFK� ��
7DEOH���¦�([DPSOH�RI�H[SHULPHQWDO�GDWD�IRU�WKH�GHWHUPLQDWLRQ�
RI�WKH�FKORULGH�LRQ�FRQWHQW�RI�DQ�DGPL[WXUH� ���

%LEOLRJUDSK\ ��
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%6 �����������

LL ��%6,��������

)RUHZRUG

7KLV�3DUW�RI�WKLV�%ULWLVK�6WDQGDUG�KDV�EHHQ�SUHSDUHG�XQGHU�WKH�GLUHFWLRQ�RI�WKH�
&HPHQW��*\SVXP��$JJUHJDWHV�DQG�4XDUU\�3URGXFWV�6WDQGDUGV�&RPPLWWHH�DQG�LV�
EDVHG�RQ�DQ�LQLWLDO�GUDIW�SURYLGHG�E\�WKH�&HPHQW�$GPL[WXUHV�$VVRFLDWLRQ��7KLV�
3DUW�RI�WKLV�VWDQGDUG�LQFRUSRUDWHV�VXFK�UHFRPPHQGDWLRQV�RI�RWKHU�RUJDQL]DWLRQV�
DV�WKH�7HFKQLFDO�&RPPLWWHH�IHOW�ZHUH�DSSURSULDWH��DQG�LV�EDVHG�RQ�WKH�UHVXOWV�RI�
FRRSHUDWLYH�WHVWV�FDUULHG�RXW�LQ�DFFRUGDQFH�ZLWK�HDUOLHU�GUDIWV�RI�WKLV�3DUW��
3DUWLFXODU�DWWHQWLRQ�KDV�EHHQ�JLYHQ�WR�WKH�XVH�RI�WHVW�PHWKRGV�DOUHDG\�FRYHUHG�LQ�
%6 �����DQG�%6 �����
7KLV�3DUW�RI�WKH�VWDQGDUG�LV�FRQFHUQHG�RQO\�ZLWK�DFFHOHUDWLQJ�ZDWHU�UHGXFLQJ�
DGPL[WXUHV�DQG�UHWDUGLQJ�ZDWHU�UHGXFLQJ�DGPL[WXUHV��0RUWRU�SODVWLFL]HUV�DUH�
FRYHUHG�LQ�%6�������7KH�UHTXLUHPHQWV�IRU�DFFHOHUDWLQJ�DGPL[WXUHV��UHWDUGLQJ�
DGPL[WXUHV�DQG�ZDWHU�UHGXFLQJ�DGPL[WXUHV�ZKLFK�ZHUH�SUHYLRXVO\�FRYHUHG�E\���
%6��������KDYH�EHHQ�VXSHUVHGHG�E\�WKH�LVVXH�RI�%6�(1�������DQG�%6�(1�������
:KHUH�H[LVWLQJ�%ULWLVK�6WDQGDUGV�DQG�VSHFLILFDWLRQV�FDOO�XS�DFFHOHUDWLQJ�
DGPL[WXUHV��UHWDUGLQJ�DGPL[WXUHV�DQG�ZDWHU�UHGXFLQJ�DGPL[WXUHV�PHHWLQJ�WKH�
UHTXLUHPHQWV�RI�%6���������SURGXFWV�ZLWK�DQ�H[LVWLQJ�FHUWLILFDWH�VKRZLQJ�
FRPSOLDQFH�ZLWK�WKDW�VWDQGDUG�FDQ�VWLOO�EH�DFFHSWHG��3URGXFWV�ZKLFK�KDYH�EHHQ�
WHVWHG�WR�WKH�UHTXLUHPHQWV�RI�%6�(1�������VKRXOG�DOVR�EH�DFFHSWHG�DV�VKRZLQJ�
WHFKQLFDOO\�HTXLYDOHQW�SHUIRUPDQFH��
:KHUH�VWDQGDUGV�DQG�VSHFLILFDWLRQV�FDOO�XS�%6�(1������LW�LV�UHFRPPHQGHG�WKDW�
IRU�DQ�LQWHULP�SHULRG��%6������FHUWLILFDWLRQ�VKRXOG�FRQWLQXH�WR�EH�DFFHSWHG�DV�
WHFKQLFDOO\�HTXLYDOHQW�
5HWDUGLQJ�VXSHUSODVWLFL]LQJ�DGPL[WXUHV�DUH�FRYHUHG�E\�%6��������DQG�
DGPL[WXUHV�IRU�PRUWDU�DUH�FRYHUHG�E\�%6�������$OO�RWKHU�W\SHV�RI�DGPL[WXUH�IRU�
FRQFUHWH�DUH�QRZ�FRYHUHG�E\�%6�(1�������
%6�������������LV�VXSHUVHGHG�E\�WKLV�3DUW�DQG�LV�WKHUHIRUH�QRZ�ZLWKGUDZQ�
0DMRU�FKDQJHV�DUH�PDGH�WR�WKLV�3DUW�RI�WKLV�%ULWLVK�6WDQGDUG�E\�$PHQGPHQW�
1R����VXEVHTXHQW�WR�WKH�SXEOLFDWLRQ�RI�%6�(1�������
7KLV�3DUW�RI�WKLV�VWDQGDUG�GHDOV�SULPDULO\�ZLWK�WKH�ZDWHU�FRQWHQW��WKH�VWUHQJWK�
DQG�WKH�UDWH�RI�VWLIIHQLQJ�DQG�KDUGHQLQJ�RI�QRUPDO�FRQFUHWHV��7KH�HIIHFWV�RI�
DGPL[WXUHV�RQ�RWKHU�SURSHUWLHV�RU�RQ�VSHFLDO�FRQFUHWHV�DUH�QRW�FRYHUHG�DQG�VKRXOG�
EH�WKH�VXEMHFW�RI�DVVXUDQFHV�IURP�WKH�YHQGRU�
7KLV�3DUW�RI�WKLV�VWDQGDUG�UHTXLUHV�WKDW�WKH�FKORULGH�LRQ�FRQWHQW�RI�DOO�DGPL[WXUHV�
EH�GHFODUHG�VR�WKDW�WKH�XVHU�ZLOO�EH�IXOO\�DZDUH�RI�WKH�FKORULGH�LRQ�FRQWHQW�WKDW�ZLOO�
EH�LQWURGXFHG�LQWR�WKH�FRQFUHWH�E\�DQ\�SDUWLFXODU�DGPL[WXUH�
6RPH�JXLGDQFH�RQ�WKH�XVH�RI�DGPL[WXUHV�ZDV�FRQVLGHUHG�WR�EH�LPSRUWDQW�DQG�KDV�
EHHQ�LQFOXGHG�DV�$SSHQGL[�)��ZKLFK�DOVR�LQGLFDWHV�WKH�GHVLUDELOLW\�RI�WKH�
SXUFKDVHU�FDUU\LQJ�RXW�WULDOV�RI�WKH�DGPL[WXUH�ZLWK�WKH�VSHFLILF�PDWHULDOV�DQG�
FRQGLWLRQV�RI�WKH�JLYHQ�FRQFUHWH�ZRUN�EHIRUH�DFWXDOO\�LQWURGXFLQJ�WKH�DGPL[WXUH�
LQWR�D�IXQFWLRQDO�FRQFUHWH�PL[�DW�WKH�VLWH�
&HUWLILFDWLRQ��$WWHQWLRQ�LV�GUDZQ�WR�WKH�FHUWLILFDWLRQ�IDFLOLWLHV�GHVFULEHG�RQ�WKH�
LQVLGH�EDFN�FRYHU�RI�WKLV�VWDQGDUG�
$�%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��
SDJHV���WR�����DQ�LQVLGH�EDFN�FRYHU�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�

Li
ce

ns
ed

 C
op

y:
 S

he
ffi

el
d 

U
ni

ve
rs

ity
, U

ni
ve

rs
ity

 o
f S

he
ffi

el
d,

 1
1 

D
ec

em
be

r 
20

02
, U

nc
on

tr
ol

le
d 

C
op

y,
 (

c)
 B

S
I

azmanco.comazmanco.com

https://azmanco.com


%6������������

��%6,�������� �

��6FRSH
7KLV�3DUW�RI�WKLV�%ULWLVK�6WDQGDUG�VSHFLILHV�WKH�
UHTXLUHPHQWV�DQG�PHWKRGV�RI�WHVW�IRU�DFFHOHUDWLQJ��
DQG�UHWDUGLQJ�ZDWHU�UHGXFLQJ�DGPL[WXUHV��ZKLFK�
PD\�EH�XVHG�WR�PRGLI\�RQH�RU�PRUH�SURSHUWLHV�RI�
K\GUDXOLF�FHPHQW�FRQFUHWH��WKH�ZRUNDELOLW\��WKH�UDWH�
RI�VWLIIHQLQJ�DQG�KDUGHQLQJ��DQG�WKH�VWUHQJWK�

��5HIHUHQFHV
7KH�WLWOHV�RI�WKH�VWDQGDUGV�SXEOLFDWLRQV�UHIHUUHG�WR�
LQ�WKLV�VWDQGDUG�DUH�OLVWHG�RQ�WKH�LQ�WKH�
%LEOLRJUDSK\�

��'HILQLWLRQV
)RU�WKH�SXUSRVHV�RI�WKLV�3DUW�RI�WKLV�%ULWLVK�
6WDQGDUG�WKH�GHILQLWLRQV�JLYHQ�LQ�%6 ����DQG�WKH�
IROORZLQJ�DSSO\�

���
DFFHOHUDWLQJ�ZDWHU�UHGXFLQJ�DGPL[WXUH
D�PDWHULDO�WKDW�FRPELQHV�WKH�IXQFWLRQV�RI�DQ�
DFFHOHUDWLQJ�DGPL[WXUH�DQG�D�QRUPDO
ZDWHU�UHGXFLQJ�DGPL[WXUH�
���
UHWDUGLQJ�ZDWHU�UHGXFLQJ�DGPL[WXUH
D�PDWHULDO�WKDW�FRPELQHV�WKH�IXQFWLRQV�RI�D�
UHWDUGLQJ�DGPL[WXUH�DQG�D�QRUPDO
ZDWHU�UHGXFLQJ�DGPL[WXUH�
127( �����DQG����� 7KH�SHUIRUPDQFH�UHTXLUHPHQWV�IRU�WKHVH�
FDWHJRULHV�DUH�GHILQHG�DFFRUGLQJ�WR�WKHLU�VSHFLILHG�WHVW�
UHTXLUHPHQWV�LQ�7DEOH���

��6DPSOLQJ
$Q�DGPL[WXUH�WR�EH�WHVWHG�LQ�DFFRUGDQFH�ZLWK�WKH�
UHTXLUHPHQWV�RI�WKLV�3DUW�RI�WKLV�VWDQGDUG�VKDOO�EH�
VDPSOHG�E\�WKH�DSSURSULDWH�PHWKRG�GHVFULEHG�LQ�
$SSHQGL[�$�

��3HUIRUPDQFH�UHTXLUHPHQWV
$GPL[WXUHV�VKDOO�FRPSO\�ZLWK�WKH�SHUIRUPDQFH�
UHTXLUHPHQWV��DSSURSULDWH�WR�WKH�W\SH�RI�DGPL[WXUH��
GHWDLOHG�LQ�7DEOH���
)RU�WKH�SXUSRVH�RI�DFFHSWDQFH�WHVWLQJ��D�
UHSUHVHQWDWLYH�VDPSOH�RI�DGPL[WXUH��DV�GHILQHG�LQ�
WKH�DSSURSULDWH�VXEFODXVH�LQ�$SSHQGL[�$��VKDOO�EH�
VXEMHFWHG�WR�WKH�WHVWV�GHWDLOHG�LQ�7DEOH���DQG�VKDOO�
FRPSO\�ZLWK�WKH�UHOHYDQW�UHTXLUHPHQWV�VSHFLILHG�
WKHUHLQ�

&RQFUHWH�PL[HV�IRU�WKHVH�WHVWV�VKDOO�EH�SUHSDUHG�DQG�
WHVWHG�LQ�DFFRUGDQFH�ZLWK�$SSHQGL[�%�DQG
$SSHQGL[�&�
(DFK�SDLU�RI�WHVW�PL[HV�$�DQG�%�FRQWDLQLQJ�WKH�
DGPL[WXUH�VKDOO�EH�FRPSDUHG�ZLWK�D�FRQWURO�PL[�
PDGH�RQ�WKH�VDPH�GD\�XQGHU�WKH�VDPH�FRQGLWLRQV�
DQG�WKH�DYHUDJH�UHVXOW�REWDLQHG�IURP�WZR�VXFK�
FRPSDULVRQV�VKDOO�EH�WDNHQ�WR�DVVHVV�FRPSOLDQFH�
ZLWK�WKH�VSHFLILHG�WHVW�UHTXLUHPHQWV�
&RQVLJQPHQWV�RI�WKLV�DGPL[WXUH�ZKLFK�KDYH�WKH�
VDPH�GHVFULSWLRQ��JLYHQ�DV�LQ�����D��DQG�E���QHHG�QRW�
EH�WHVWHG�LQGLYLGXDOO\�IRU�DFFHSWDQFH��,I�DQ\�
FKDUDFWHULVWLF�RI�WKH�DGPL[WXUH�JLYHQ�LQ�����D��DQG�E��
LV�FKDQJHG�QHZ�DFFHSWDQFH�WHVWV�VKDOO�EH�FDUULHG�RXW�
DQG�WKH�GHVLJQDWLRQ�DV�JLYHQ�LQ�FODXVH����E��VKDOO�EH�
FKDQJHG�
127(�� $OWKRXJK�WKH�SXUSRVH�RI�WKH�WHVWV�LV�WR�YHULI\�
FRPSOLDQFH�ZLWK�WKH�VSHFLILHG�UHTXLUHPHQWV��WKH�UHVXOWV�ZLOO�DOVR�
VHUYH�WR�GHPRQVWUDWH�WKH�HIIHFW�RI�WKH�DGPL[WXUH�RQ�FHUWDLQ�
SURSHUWLHV�RI�WKH�FRQFUHWH��LW�ZLOO�EH�VHHQ�WKDW��IRU�VRPH�W\SHV�RI�
DGPL[WXUH��FHUWDLQ�WHVWV�DUH�QRW�DSSOLFDEOH�
127(�� )RU�WKH�SXUSRVHV�RI�DFFHSWDQFH�WHVWLQJ��WKH�
PDQXIDFWXUHU���RU�KLV�DJHQW�PD\�EH�UHTXLUHG�E\�WKH�SXUFKDVHU�WR�
GHPRQVWUDWH�FRPSOLDQFH�ZLWK�WKH�WHVW�UHTXLUHPHQWV��7KH�
PDQXIDFWXUHU�LV�UHVSRQVLEOH�WKHUHDIWHU�IRU�HQVXULQJ��E\�KLV�
FRQWURO�RI�SURGXFWLRQ��WKDW�FRQVLJQPHQWV�RI�DGPL[WXUH�PDLQWDLQ��
RQ�GHOLYHU\��WKH�SHUIRUPDQFH�RI�WKH�VDPSOH�RULJLQDOO\�WHVWHG�IRU�
DFFHSWDQFH�

��$GPL[WXUH�XQLIRUPLW\�WHVWV�DQG�
UHTXLUHPHQWV
$Q\�EDWFK�RI�DGPL[WXUH�VKDOO�KDYH�WKH�VDPH�
FRPSRVLWLRQ��JLYHQ�DV�LQ�����E���DV�WKDW�RI�WKH�
DGPL[WXUH�WHVWHG�IRU�DFFHSWDQFH��7R�FKHFN�WKLV�
XQLIRUPLW\�RI�FRPSRVLWLRQ��D�VDPSOH�RI�WKH�EDWFK�
WDNHQ�LQ�DFFRUGDQFH�ZLWK�$SSHQGL[�$�VKDOO�EH�WHVWHG�
LQ�DFFRUGDQFH�ZLWK�$SSHQGL[�'�DQG
$SSHQGL[�(�DQG�LW�VKDOO�VDWLVI\�WKH�UHTXLUHPHQWV�
JLYHQ�LQ�7DEOH���

���7KH�WHUP�§PDQXIDFWXUHU¨�WKURXJKRXW�WKLV�VWDQGDUG�LQFOXGHV�WKH�VXSSOLHU�ZKHUH�DSSURSULDWH�
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7DEOH���D��¦�3HUIRUPDQFH�UHTXLUHPHQWV�DQG�
WHVWV�IRU�WHVW�PL[�FRQFUHWH�$�

7DEOH���E��¦�3HUIRUPDQFH�UHTXLUHPHQWV�
DQG�WHVWV�IRU�WHVW�PL[�FRQFUHWH�%

127( 7KH�VWUHQJWK�UHTXLUHPHQWV�WDNH�LQWR�DFFRXQW�WKH�XVXDO�YDULDWLRQV�
LQ�FXEH�WHVWLQJ�DQG�WKH�OLPLWHG�LQFUHDVH�LQ�DLU�FRQWHQW�DOORZHG�ZLWK�WKH�WHVW�
PL[�FRQFUHWHV�

3URSHUW\ 7\SH�RI�DGPL[WXUH

$FFHOHUDWLQJ�
ZDWHU�UHGXFLQJ

5HWDUGLQJ�
ZDWHU�UHGXFLQJ

&RPSDFWLQJ�IDFWRU��VHH�&����
UHODWLYH�WR�FRQWURO�PL[�
FRQFUHWH

$W�OHDVW������
DERYH

$W�OHDVW������
DERYH

6WLIIHQLQJ�WLPHV��VHH�&���
IRU�����1�PP�

IRU�����1�PP�

¦ ¦

0LQLPXP�FRPSUHVVLYH�
VWUHQJWK�DV���RI�FRQWURO�PL[�
FRQFUHWH��VHH�&���
DW����K
DW���GD\V
DW����GD\V ���

¦
��

¦
��
��

3URSHUW\ 7\SH�RI�DGPL[WXUH

$FFHOHUDWLQJ�
ZDWHU�UHGXFLQJ

5HWDUGLQJ�
ZDWHU�UHGXFLQJ

&RPSDFWLQJ�IDFWRU��VHH�&����
UHODWLYH�WR�FRQWURO�PL[�
FRQFUHWH

1RW�PRUH�WKDQ�
�����EHORZ

1RW�PRUH�WKDQ�
�����EHORZ

6WLIIHQLQJ�WLPH��VHH�&���

IRU�����1�PP�

IRU�����1�PP�

0RUH�WKDQ���K

$W�OHDVW���K�OHVV�
WKDQ�FRQWURO�
PL[

$W�OHDVW���K�
ORQJHU�WKDQ�
FRQWURO�PL[

¦

0LQLPXP�FRPSUHVVLYH�
VWUHQJWK�DV���RI�FRQWURO�PL[�
FRQFUHWH��VHH�&���

DW����K
DW���GD\V
DW����GD\V

���
¦
���

¦
���
���
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7DEOH���¦�$GPL[WXUH�XQLIRUPLW\�WHVW�UHTXLUHPHQWV

��,QIRUPDWLRQ�WR�EH�SURYLGHG�E\�WKH�
PDQXIDFWXUHU
����,QIRUPDWLRQ�FRQFHUQLQJ�WKH�DGPL[WXUH��
7KH�IROORZLQJ�LQIRUPDWLRQ�VKDOO�EH�SURYLGHG�E\�WKH�
PDQXIDFWXUHU�LQ�D�SULQWHG�IRUP�
D��7KH�QDPH��WUDGH�PDUN�RU�RWKHU�PHDQV�RI�
LGHQWLILFDWLRQ�RI�WKH�PDQXIDFWXUHU�
E��7KH�WUDGH�GHVLJQDWLRQ�RI�WKH�SURGXFW��L�H��EUDQG�
QDPH��UHIHUHQFH�QXPEHU�DQG�RU�OHWWHU�
F��7KH�GHVFULSWLRQ�RI�WKH�PDWHULDO��
L�H� DFFHOHUDWLQJ�RU�UHWDUGLQJ�ZDWHU�UHGXFLQJ�
DGPL[WXUH�

����,QIRUPDWLRQ�FRQFHUQLQJ�WKH�DGPL[WXUH�
DFFHSWDQFH�WHVWV��7KH�IROORZLQJ�LQIRUPDWLRQ�VKDOO�
EH�SURYLGHG�E\�WKH�PDQXIDFWXUHU�LQ�D�SULQWHG�IRUP�LI�
UHTXHVWHG�
D��7KH�QDPH�DQG�ORFDWLRQ�RI�WKH�WHVW�ODERUDWRU\�
ZKHUH�DGPL[WXUH�DFFHSWDQFH�DQG�XQLIRUPLW\�WHVWV�
ZHUH�PDGH�DQG�WKH�GDWH�RI�WHVWLQJ�
E��7KH�VRXUFHV�RI�WKH�FHPHQW��ZRUNV�RI�
PDQXIDFWXUH��DQG�DJJUHJDWHV��TXDUU\�RU�SLW��RU�
IRU�PDWHULDO�GUHGJHG�IURP�VHDV��HVWXDULHV�RU�
ULYHUV��WKH�ORFDOLW\��
F��7KH�TXDQWLW\�RI�DGPL[WXUH�XVHG�LQ�WKH�WHVW�PL[�
FRQFUHWHV�
G��7KH�YDOXHV�RI�FRPSDFWLQJ�IDFWRU��ZDWHU�FHPHQW�
UDWLR�DQG�FHPHQW�FRQWHQW�IRU�HDFK�EDWFK�RI�WKH�
FRQWURO�DQG�WHVW�PL[�FRQFUHWHV�
H��7KH�SHUFHQWDJH�ZDWHU�UHGXFWLRQ�IRU�WHVW�PL[�
FRQFUHWH�%�
I��7KH�VWLIIHQLQJ�WLPHV�WR�UHDFK�UHVLVWDQFHV�WR�
SHQHWUDWLRQ�RI���� 1�PP��DQG���� 1�PP��IRU�
PRUWDUV�VLHYHG�IURP�HDFK�FRQWURO�DQG�WHVW�PL[�
FRQFUHWH�
J��7KH�DLU�FRQWHQW�RI�HDFK�EDWFK�RI�WKH�FRQWURO�DQG�
WHVW�PL[�FRQFUHWHV�

K��7KH�UDWLR�RI�WKH�DYHUDJH�FRPSUHVVLYH�VWUHQJWK�
RI�WKH�FXEHV�IURP�HDFK�RI�WKH�WHVW�PL[�FRQFUHWHV�$�
DQG�%�WR�WKH�DYHUDJH�FRPSUHVVLYH�VWUHQJWK�RI�WKH�
FXEHV�IURP�WKH�FRQWURO�PL[�FRQFUHWH�DW�HDFK�
DSSURSULDWH�DJH��7KLV�UDWLR�LV�WR�EH�H[SUHVVHG�DV�D�
SHUFHQWDJH�IRU�HDFK�VHW�RI�FRQWURO�DQG�WZR�WHVW�PL[�
FRQFUHWHV�DW�WKH�DSSURSULDWH�DJHV�UHTXLUHG�E\�WKLV�
VWDQGDUG�IRU�WKH�GLIIHUHQW�W\SHV�RI�DGPL[WXUHV�

����$GGLWLRQDO�LQIRUPDWLRQ��7KH�IROORZLQJ�
LQIRUPDWLRQ�VKDOO�EH�SURYLGHG�E\�WKH�PDQXIDFWXUHU�
LQ�D�SULQWHG�IRUP�
D��3K\VLFDO�VWDWH��L�H��OLTXLG�RU�VROLG��DQG�FRORXU�
E��&RPSRVLWLRQ��
���*HQHULF�W\SH�RI�PDLQ�DFWLYH�FRQVWLWXHQW�V���
H�J��OLJQRVXOSKRQDWH��RUJDQLF
K\GUR[\�FDUER[\OLF�DFLG�RU�FDUERK\GUDWH�
���'U\�PDWHULDO�FRQWHQW�
���$VK�FRQWHQW�
���5HODWLYH�GHQVLW\�RI�OLTXLG�DGPL[WXUHV�
���&KORULGH�LRQ�FRQWHQW��H[SUHVVHG�DV�D�
SHUFHQWDJH�E\�PDVV�RI�WRWDO�DGPL[WXUH�

F��&KORULGH�FRQWHQW�UHODWLYH�WR�WKH�FHPHQW�PDVV�
FRQWULEXWHG�E\�WKH�UHFRPPHQGHG�GRVDJH�RU�
GRVDJHV�H[SUHVVHG�DV�D�SHUFHQWDJH�E\�PDVV�RI�
FKORULGH�LRQ�
G��3DFNDJLQJ��UHFRPPHQGHG�VWRUDJH�FRQGLWLRQV��
PD[LPXP�VWRUDJH�WLPH�EHIRUH�XVH��DQG�VSHFLDO�
SUHFDXWLRQV�DW�H[WUHPHV�RI�WHPSHUDWXUH��
LQFOXGLQJ�LQVWUXFWLRQV�UHJDUGLQJ�OLTXLGV�ZKLFK�
KDYH�EHFRPH�IUR]HQ��:KHUH�DQ\�VSHFLDO�
UHTXLUHPHQWV�RQ�VWRUDJH�OLIH�DSSO\��WKH\�VKDOO�EH�
VWDWHG�LQ�WKH�ZRUGV�
§7KLV�DGPL[WXUH�VKDOO�QRW�EH�WDNHQ�WR�FRPSO\�
ZLWK�WKH�UHTXLUHPHQWV�RI�%6�������������DIWHU�
�GDWH��¨

H��LQVWUXFWLRQV�IRU�XVH�DQG�DQ\�QHFHVVDU\�VDIHW\�
SUHFDXWLRQV��H�J��LI�FDXVWLF��WR[LF�RU�FRUURVLYH�

&KDUDFWHULVWLF 7HVW�UHIHUHQFH� 5HTXLUHPHQW

'U\�PDWHULDO�FRQWHQW '�� �D��)RU�OLTXLG�DGPL[WXUHV��WR�EH�ZLWKLQ������P�P��RI�WKH�YDOXH�
VWDWHG�E\�WKH�PDQXIDFWXUHU�
�E��)RU�VROLG�DGPL[WXUHV��WR�EH�ZLWKLQ������P�P��RI�WKH�YDOXH�VWDWHG�
E\�WKH�PDQXIDFWXUHU�

$VK�FRQWHQWD '�� 7R�EH�ZLWKLQ��������P�P��RI�WKH�YDOXH�VWDWHG�E\�WKH�PDQXIDFWXUHU�

5HODWLYH�GHQVLW\ '�� )RU�OLTXLG�DGPL[WXUHV��WR�EH�ZLWKLQ������RI�WKH�YDOXH�VWDWHG�E\�WKH�
PDQXIDFWXUHU�

&KORULGH�LRQ�FRQWHQW $SSHQGL[�( 7R�EH�ZLWKLQ�����RI�WKH�YDOXH�VWDWHG�E\�WKH�PDQXIDFWXUHU�RU�
ZLWKLQ��������P�P���ZKLFKHYHU�LV�WKH�JUHDWHU�

D�$V�DGPL[WXUHV�FRQWDLQLQJ�FKORULGH�JLYH�YHU\�YDULDEOH�UHVXOWV�IRU�DVK�FRQWHQW�WKLV�WHVW�DQG�UHTXLUHPHQW�PD\�EH�ZDLYHG�IRU�
DGPL[WXUHV�ZKLFK�FRQWDLQ�PRUH�WKDQ��������P�P��RI�FKORULGH�LRQ�
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I��$Q\�NQRZQ�LQFRPSDWLELOLW\�ZLWK�RWKHU�
DGPL[WXUHV�RU�ZLWK�FHUWDLQ�W\SHV�RI�FHPHQW�HWF�
J��7KH�PDQXIDFWXUHUªV�UHFRPPHQGHG�GRVDJH�RU�
GRVDJHV�
K��(IIHFWV�RI�XQGHUGRVDJH�DQG�RYHUGRVDJH�
L��7KH�QXPEHU�DQG�\HDU�RI�WKLV�3DUW�RI�WKLV�%ULWLVK�
6WDQGDUG��L�H��%6�������������>VHH�IRRWQRWH�WR�
FODXVH����K�@�

��0DQXIDFWXUHUªV�FRPSOLDQFH�
FHUWLILFDWH
7KH�PDQXIDFWXUHU�VKDOO�SURYLGH�D�FHUWLILFDWH�VWDWLQJ�
WKDW�WKH�DGPL[WXUH��DW�WKH�WLPH�RI�GHOLYHU\��FRPSOLHG�
ZLWK�WKH�UHTXLUHPHQWV�RI�WKLV�3DUW�RI�WKLV�VWDQGDUG��
7KH�PDQXIDFWXUHU�VKDOO�DOVR�SURYLGH�WKH�UHVXOWV�RI�
DQ\�XQLIRUPLW\�WHVWV�ZKLFK�UHODWH�WR�FXUUHQW�
VXSSOLHV�RI�WKH�DGPL[WXUH�

��0DQXIDFWXUHUªV�VWRUDJH�FHUWLILFDWH
7KH�PDQXIDFWXUHU�VKDOO�SURYLGH�D�FHUWLILFDWH�
FRQILUPLQJ�WKDW�WKH�VWRUDJH�UHFRPPHQGDWLRQV�KDYH�
EHHQ�IROORZHG�IRU�WKH�DGPL[WXUH�

���0DUNLQJ
:KHQ�DGPL[WXUHV�DUH�VXSSOLHG�LQ�FRQWDLQHUV�WKH\�
VKDOO�EH�FOHDUO\�PDUNHG�ZLWK�WKH�IROORZLQJ�
LQIRUPDWLRQ��:KHQ�WKH�PDWHULDO�LV�VXSSOLHG�LQWR�D�
EXON�FRQWDLQHU�DW�WKH�SRLQW�RI�GHOLYHU\��WKH�VDPH�
LQIRUPDWLRQ�VKDOO�EH�SURYLGHG�RQ�D�FOHDUO\�SULQWHG�
ODEHO�KDQGHG�RYHU�DW�WKH�WLPH�RI�GHOLYHU\�
D��7KH�QDPH��WUDGH�PDUN�RU�RWKHU�PHDQV�RI�
LGHQWLILFDWLRQ�RI�WKH�PDQXIDFWXUHU�
E��7KH�WUDGH�GHVLJQDWLRQ�RI�WKH�SURGXFW��L�H��EUDQG�
QDPH��UHIHUHQFH�QXPEHU�DQG�RU�OHWWHU�
�VHH FODXVH ���
F��7KH�GHVFULSWLRQ�RI�WKH�PDWHULDO��
L�H� DFFHOHUDWLQJ��RU�UHWDUGLQJ�ZDWHU�UHGXFLQJ�
DGPL[WXUH�
G��&KORULGH�LRQ�FRQWHQW��
���7KH�FKORULGH�LRQ�FRQWHQW�H[SUHVVHG�DV�D�
SHUFHQWDJH�E\�PDVV�RI�WRWDO�DGPL[WXUH�
���7KH�FKORULGH�FRQWHQW�UHODWLYH�WR�WKH�FHPHQW�
PDVV�FRQWULEXWHG�E\�WKH�UHFRPPHQGHG�GRVDJH�
RU�GRVDJHV�H[SUHVVHG�DV�D�SHUFHQWDJH�E\�PDVV�
RI�FKORULGH�LRQ�

H��$�VXPPDU\�RI�VWRUDJH�UHTXLUHPHQWV�LQFOXGLQJ�
DQ\�VSHFLDO�UHTXLUHPHQWV�RQ�VWRUDJH�OLIH�DV�
LQGLFDWHG�LQ�����G��ZKLFK�VKDOO�EH�FOHDUO\�PDUNHG�
LQ�WKH�ZRUGV�
§7KLV�DGPL[WXUH�VKDOO�QRW�EH�WDNHQ�WR�FRPSO\�
ZLWK�WKH�UHTXLUHPHQWV�RI�%6 ������������DIWHU�
�GDWH��¨

I��,QVWUXFWLRQV�IRU�XVH�DQG�DQ\�QHFHVVDU\�VDIHW\�
SUHFDXWLRQV��H�J��LI�FDXVWLF��WR[LF�RU�FRUURVLYH�
J��7KH�PDQXIDFWXUHUªV�UHFRPPHQGHG�GRVDJH�RU�
GRVDJHV�
K��7KH�QXPEHU�DQG�\HDU�RI�WKLV�3DUW�RI�WKLV�
%ULWLVK�6WDQGDUG��L�H��%6���������������

���0DUNLQJ�%6�������������RQ�RU�LQ�UHODWLRQ�WR�D�SURGXFW�LV�D�FODLP�E\�WKH�PDQXIDFWXUHU�WKDW�WKH�SURGXFW�KDV�EHHQ�PDQXIDFWXUHG�
LQ�DFFRUGDQFH�ZLWK�WKH�UHTXLUHPHQWV�RI�WKH�VWDQGDUG��7KH�DFFXUDF\�RI�VXFK�D�FODLP�LV�WKHUHIRUH�VROHO\�WKH�PDQXIDFWXUHUªV�
UHVSRQVLELOLW\��(QTXLULHV�DV�WR�WKH�DYDLODELOLW\�RI�WKLUG�SDUW\�FHUWLILFDWLRQ�WR�VXSSRUW�VXFK�FODLPV�VKRXOG�EH�DGGUHVVHG�WR�WKH�
'LUHFWRU��%ULWLVK�6WDQGDUGV�,QVWLWXWLRQ��0D\ODQGV�$YHQXH��+HPHO�+HPSVWHDG��+HUWV�+3���64�LQ�WKH�FDVH�RI�FHUWLILFDWLRQ�PDUNV�
DGPLQLVWHUHG�E\�%6,�RU�WR�WKH�DSSURSULDWH�DXWKRULW\�IRU�RWKHU�FHUWLILFDWLRQ�PDUNV�
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$SSHQGL[�$�0HWKRGV�RI�VDPSOLQJ�
DGPL[WXUHV
$���*HQHUDO��7DNH�VDPSOHV�RI�DGPL[WXUHV�LQ�WKH�
DSSURSULDWH�PDQQHU�JLYHQ�LQ�$���WR�$����,Q�DOO�VWHSV�
RI�WKH�VDPSOLQJ�SURFHGXUH��PLQLPL]H�WKH�H[SRVXUH�RI�
WKH�PDWHULDO�WR�WKH�DWPRVSKHUH�VR�DV�WR�DYRLG�
DSSUHFLDEOH�XSWDNH�RI�PRLVWXUH�RU�FDUERQ�GLR[LGH��RU�
WKH�HYDSRUDWLRQ�RI�PRLVWXUH�
$���6DPSOLQJ�RI�SRZGHUHG�PDWHULDOV�IURP�
SDFNDJHV��(DFK�VDPSOH�VKDOO�UHSUHVHQW�QRW�PRUH�
WKDQ�� W�RI�VROLG�DGPL[WXUH��6DPSOH�VL[�SDFNDJHV�
RU � ��RI�WKH�QXPEHU�RI�SDFNDJHV��ZKLFKHYHU�LV�WKH�
JUHDWHU��RU��ZKHUH�WKH�WRWDO�QXPEHU�RI�SDFNDJHV�GRHV�
QRW�H[FHHG�VL[��DOO�WKH�SDFNDJHV��(QVXUH�WKDW�WKH�
SDFNDJHV�VDPSOHG�DUH�HYHQO\�GLVWULEXWHG�
WKURXJKRXW�WKH�FRQVLJQPHQW�
7DNH�VXE�VDPSOHV�IURP�WKH�VHOHFWHG�VDPSOH�
SDFNDJHV�E\�RQH�RU�PRUH�RI�WKH�IROORZLQJ�SURFHGXUHV��
DV�DSSURSULDWH�
:KHUH�SDFNDJHV�FRQWDLQ�OHVV�WKDQ���� J��WDNH�WKH�
ZKROH�RI�WKH�FRQWHQWV�RI�D�SDFNDJH�
:KHUH�SDFNDJHV�FRQWDLQ���� J�RU�PRUH��XVH�HLWKHU�RI�
WKH�IROORZLQJ�PHWKRGV��WKH�PHWKRG�JLYHQ�LQ�D��LV�WKH�
SUHIHUUHG�PHWKRG�EXW�LI�D�VDPSOLQJ�WXEH�LV�QRW�
DYDLODEOH�XVH�WKH�PHWKRG�JLYHQ�LQ�E��
D��,QVHUW�D�VDPSOLQJ�WXEH��ZKLFK�WDNHV�D�FRUH�QRW�
OHVV�WKDQ��� PP�LQ�GLDPHWHU��LQWR�WKH�SDFNDJH�VR�
WKDW�LW�WDNHV�D�FRUH�RI�WKH�PDWHULDO�IURP�
VXEVWDQWLDOO\�WKH�HQWLUH�OHQJWK�RI�WKH�SDFNDJH�
E��(PSW\�RQH�RI�WKH�SDFNDJHV�WR�EH�VDPSOHG�RQ�WR�
D�FOHDQ�GU\�VXUIDFH�DQG�PL[�WKH�PDWHULDO��7DNH�DW�
OHDVW�WKUHH�SRUWLRQV�RI�QRW�OHVV�WKDQ���� J�HDFK�
IURP�GLIIHUHQW�SDUWV�RI�WKH�KHDS�

5HSHDW�WKH�SURFHGXUH�ZLWK�HDFK�RI�WKH�RWKHU�
SDFNDJHV�WR�EH�VDPSOHG�DQG�WKRURXJKO\�PL[�WKH�
VXE�VDPSOHV�REWDLQHG�WR�IRUP�RQH�EXON�VDPSOH�
5HGXFH�WKLV�EXON�VDPSOH�WR�DERXW���NJ��HLWKHU�E\�
FRQLQJ�DQG�TXDUWHULQJ�RU�E\�XVH�RI�D�VDPSOH�VSOLWWHU��
3ODFH�WKH�VDPSOH�LQ�RQH�RU�PRUH�DLUWLJKW�ODEHOOHG�
FRQWDLQHUV�
$���6DPSOLQJ�RI�OLTXLGV�IURP�FRQWDLQHUV��(DFK�
VDPSOH�VKDOO�UHSUHVHQW�QRW�PRUH�WKDQ�� ��� OLWUHV�RI�
OLTXLG�DGPL[WXUH��6DPSOH�VL[�FRQWDLQHUV�RU�� ��RI�
WKH�QXPEHU�RI�FRQWDLQHUV��ZKLFKHYHU�LV�WKH�JUHDWHU��
RU��ZKHUH�WKH�WRWDO�QXPEHU�RI�FRQWDLQHUV�GRHV�QRW�
H[FHHG�VL[��DOO�WKH�FRQWDLQHUV��(QVXUH�WKDW�WKH�
FRQWDLQHUV�VDPSOHG�DUH�HYHQO\�GLVWULEXWHG�
WKURXJKRXW�WKH�FRQVLJQPHQW�
$JLWDWH�WKH�FRQWDLQHUV�WR�GLVSHUVH�DOO�OLJKWO\�VHWWOHG�
PDWHULDO��'LVUHJDUG�DOO�GHSRVLWV�ZKLFK�DUH�QRW�
UHDGLO\�EURXJKW�LQWR�VXVSHQVLRQ�E\�VXFK�DJLWDWLRQ�
:LWKRXW�GHOD\��WDNH�VXE�VDPSOHV�IURP�WKH�VHOHFWHG�
FRQWDLQHUV�E\�RQH�RU�PRUH�RI�WKH�IROORZLQJ�
SURFHGXUHV��DV�DSSURSULDWH�

:KHUH�FRQWDLQHUV�KROG�OHVV�WKDQ���� OLWUH��WDNH�WKH�
ZKROH�RI�WKH�FRQWHQWV�RI�D�FRQWDLQHU�
:KHUH�FRQWDLQHUV�KROG ����OLWUH�RU�PRUH��WDNH ����
OLWUH�RI�WKH�OLTXLG�LQ�HDFK�FRQWDLQHU��FRPELQH�WKH
VXE�VDPSOHV�REWDLQHG�LQ�WKLV�ZD\�DQG�PL[�WKHP�
WKRURXJKO\�WR�IRUP�RQH�EXON�VDPSOH�
7KRURXJKO\�PL[�WKH�EXON�VDPSOH�DQG�WDNH�D�ILQDO�
VDPSOH�RI�QRW�OHVV�WKDQ�� OLWUH��3ODFH�WKLV�LQ�RQH�RU�
PRUH�FOHDQ�ERWWOHV��ODEHOOHG�DQG�WLJKWO\�VWRSSHUHG�
$���6DPSOLQJ�EXON�PDWHULDOV��1R�UHTXLUHPHQW�LV�
VSHFLILHG�LQ�WKLV�VWDQGDUG�IRU�VDPSOLQJ�IURP�VLQJOH�
SDFNDJHV�RU�FRQWDLQHUV�ZKRVH�FRQWHQWV�H[FHHG���W�RI�
VROLG�DGPL[WXUH�RU�� ��� OLWUHV�RI�OLTXLG�DGPL[WXUH��
7KH�PHWKRG�RI�VDPSOLQJ�LQ�VXFK�FDVHV�ZLOO�GHSHQG�
XSRQ�WKH�FLUFXPVWDQFHV��EXW�WKH�VDPSOH�VL]H�VKDOO�EH�
VXIILFLHQW�WR�UHSUHVHQW�WKH�SURGXFW�WR�EH�WHVWHG�
127( $GGLWLRQDO�JXLGDQFH�RQ�VDPSOLQJ�PD\�EH�IRXQG�LQ�
%6 �����DQG�%6 �����

$���3DUWLFXODUV�RI�VDPSOH��5HFRUG�WKH�GDWH��SODFH�
DQG�PHWKRG�RI�VDPSOLQJ��WKH�LGHQWLW\�DQG�TXDQWLW\�
RI�WKH�FRQVLJQPHQW�UHSUHVHQWHG�E\�WKH�VDPSOH�DQG�
WKH�QDPH�V��RI�WKH�VXSHUYLVRU�V��SUHVHQW�

$SSHQGL[�%�3UHSDUDWLRQ�RI�FRQFUHWH�
IRU�DGPL[WXUH�DFFHSWDQFH�WHVWV
%���*HQHUDO��3UHSDUH�WKH�FRQFUHWH�IRU�WKH�
DGPL[WXUH�DFFHSWDQFH�WHVWV�XVLQJ�WKH�FRQVWLWXHQWV��
PL[�SURSRUWLRQV�DQG�SURFHGXUH�JLYHQ�LQ�%���WR�%����
8VH�LGHQWLFDO�FHPHQW�DQG�DJJUHJDWHV�IRU�DOO�PL[HV�LQ�
D�VHULHV�EHLQJ�FRPSDUHG�
7R�FRPSDUH�WKH�SURSHUWLHV�RI�FRQFUHWH�ZLWK�DQG�
ZLWKRXW�WKH�DGGLWLRQ�RI�WKH�DGPL[WXUH��PDNH�
GXSOLFDWH�EDWFKHV�RI�WHVW�PL[�FRQFUHWH�$��DQG�RI�WHVW�
PL[�FRQFUHWH�%�ZKHUH�DSSURSULDWH��DQG�GXSOLFDWH�
EDWFKHV�RI�FRQWURO�PL[�FRQFUHWH�
%���&RQVWLWXHQWV
%�����&HPHQW��7KH�FHPHQW�VKDOO�EH�D�UHIHUHQFH�
3RUWODQG�FHPHQW�ZKLFK�LV�DQ�RUGLQDU\�3RUWODQG�
FHPHQW�WKDW�KDV�EHHQ�VSHFLDOO\�VHOHFWHG�IRU�WKH�
SXUSRVH�RI�DGPL[WXUH�DFFHSWDQFH�WHVWV�DQG�VKDOO�
FRPSO\�ZLWK�WKH�UHTXLUHPHQWV�RI�%6 ����,W�VKDOO�EH�
LGHQWLILHG�DV�§&$$�%6 �������5HIHUHQFH�3RUWODQG�
&HPHQW¨�DQG�VKDOO�EH�VWRUHG�LQ�D�VHDOHG�FRQWDLQHU�
127( 7KH�FHPHQW�FDQ�EH�REWDLQHG�IURP�WKH�&HPHQW�
$GPL[WXUHV�$VVRFLDWLRQ����$�7LOHKRXVH�*UHHQ�/DQH��.QRZOH��
:HVW�0LGODQGV�%����(<�

%�����$JJUHJDWHV��7KH�DJJUHJDWHV�VKDOO�EH�LQ�DQ�
RYHQ�GU\�FRQGLWLRQ��7KH�FRDUVH�DJJUHJDWH�VKDOO�EH�DQ�
XQFUXVKHG�JUDYHO�FRPSO\LQJ�ZLWK�%6 �����,W�VKDOO�
FRQVLVW�RI �� PP�DQG��� PP�VLQJOH�VL]HG�PDWHULDOV��
1HLWKHU�RI�WKH�VL]HV�VKDOO�KDYH�D�IODNLQHVV�LQGH[�
KLJKHU�WKDQ �� ��ZKHQ�WHVWHG�LQ�DFFRUGDQFH�ZLWK�
%6�����������QRU�D������ILQHV�YDOXH�OHVV�WKDQ �� N1�
ZKHQ�WHVWHG�LQ�DFFRUGDQFH�ZLWK�%6 ��������
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7KH�ILQH�DJJUHJDWH�VKDOO�EH�DQ�XQFUXVKHG�VDQG�
FRPSO\LQJ�ZLWK�%6 ����H[FHSW�WKDW�WKH�JUDGLQJ�RI�
WKH�VDQG�DV�XVHG�VKDOO�FRPSO\�ZLWK�7DEOH����7KH�
VDQG�VKDOO�EH�REWDLQHG�IURP�D�VRXUFH�WKDW�LV�NQRZQ�
WR�EH�IUHH�IURP�RUJDQLF�PDWWHU�DQG�LW�VKDOO�KDYH�D�
FRQWHQW�RI�DFLG�VROXEOH�PDWWHU�RI�OHVV�WKDQ�� ��ZKHQ�
WHVWHG�LQ�DFFRUGDQFH�ZLWK�FODXVH���RI�
%6�������������

7DEOH���¦�)LQH�DJJUHJDWH�JUDGLQJ�OLPLWV

%�����$GPL[WXUH��7KH�DGPL[WXUH�VKDOO�EH�LQ�WKH�
DSSURSULDWH�FRQGLWLRQ�UHFRPPHQGHG�E\�WKH�
PDQXIDFWXUHU�IRU�JHQHUDO�XVH�LQ�SUDFWLFH�
%���0L[�SURSRUWLRQV
127( ,W�LV�DGYLVDEOH�WR�SUHSDUH�WULDO�PL[HV�WR�HQVXUH�WKDW�WKH�
FRQWURO�PL[�FRQFUHWH�FRPSOLHV�ZLWK�WKH�UHTXLUHPHQWV�JLYHQ�LQ�
%�����IRU�FRPSDFWLQJ�IDFWRU��FHPHQW�FRQWHQW�DQG�DLU�FRQWHQW�
%�����&RQWURO�PL[�FRQFUHWH��7KH�SURSRUWLRQV��E\�
PDVV��RI�WKH�RYHQ�GU\�DJJUHJDWH�VKDOO�EH�����SDUWV�
RI �� PP�WR��� PP�FRDUVH�DJJUHJDWH�����SDUWV�
RI �� PP�WR�� PP�FRDUVH�DJJUHJDWH�����SDUWV�RI�ILQH�
DJJUHJDWH��7KH�FHPHQW�FRQWHQW�RI�WKH�IXOO\�
FRPSDFWHG�FRQFUHWH�VKDOO�EH������ � NJ�P���7KH�
ZDWHU�FRQWHQW�RI�HDFK�EDWFK�VKDOO�EH�VXFK�DV�WR�
SURGXFH�D�FRQFUHWH�KDYLQJ�D�FRPSDFWLQJ�IDFWRU�LQ�WKH�
UDQJH������WR������ZKHQ�GHWHUPLQHG�LQ�DFFRUGDQFH�
ZLWK�&���
7KH�DLU�FRQWHQW�VKDOO�QRW�EH�PRUH�WKDQ���� ��ZKHQ�
WHVWHG�LQ�DFFRUGDQFH�ZLWK�&���
%�����7HVW�PL[�FRQFUHWH�$��7HVW�PL[�FRQFUHWH�$�VKDOO�
FRQWDLQ�WKH�DGPL[WXUH�DW�WKH�PDQXIDFWXUHUªV�
UHFRPPHQGHG�GRVDJH�UDWH��,W�VKDOO�EH�RI�WKH�VDPH�
FRPSRVLWLRQ�DV�WKH�FRQWURO�PL[�DQG�WKH�ZDWHU�
FRQWHQW�VKDOO�LQFOXGH�WKH�TXDQWLW\�RI�ZDWHU�
FRQWULEXWHG�E\�WKH�DGPL[WXUH�
7KH�DLU�FRQWHQW�GHWHUPLQHG�LQ�DFFRUGDQFH�ZLWK�&���
VKDOO�QRW�EH�PRUH�WKDQ�������KLJKHU�WKDQ�WKDW�RI�WKH�
FRUUHVSRQGLQJ�FRQWURO�PL[�FRQFUHWH�DQG�LQ�DQ\�FDVH�
QRW�PRUH�WKDQ�D�WRWDO�RI���� ��

%�����7HVW�PL[�FRQFUHWH�%��7HVW�PL[�FRQFUHWH�%�VKDOO�
FRQWDLQ�WKH�DGPL[WXUH�DW�WKH�PDQXIDFWXUHUªV�
UHFRPPHQGHG�GRVDJH�UDWH��,W�VKDOO�EH�RI�WKH�VDPH�
FRPSRVLWLRQ�DV�WKH�FRQWURO�PL[�H[FHSW�WKDW�WKH�WRWDO�
ZDWHU�FHPHQW�UDWLR��LQFOXGLQJ�WKH�TXDQWLW\�RI�ZDWHU�
FRQWULEXWHG�E\�WKH�DGPL[WXUH��VKDOO�EH�DGMXVWHG�WR�
JLYH�D�ZDWHU�UHGXFWLRQ�RI���� ���XQOHVV�RWKHUZLVH�
VSHFLILHG��UHODWLYH�WR�WKH�FRQWURO�PL[�FRQFUHWH�
7KH�UHODWLRQ�EHWZHHQ�WKH�SHUFHQWDJH�ZDWHU�
UHGXFWLRQ�DQG�WKH�ZDWHU�FHPHQW�UDWLR��Z�F��LV�
JLYHQ�E\�
Z�F�RI�WHVW�PL[�FRQFUHWH�%� 

 �Z�F�RI�FRQWURO�PL[�¼�������XQOHVV�RWKHUZLVH�
VSHFLILHG�

7KH�DLU�FRQWHQW��GHWHUPLQHG�LQ�DFFRUGDQFH�ZLWK�&����
VKDOO�QRW�EH�PRUH�WKDQ�������KLJKHU�WKDQ�WKDW�RI�WKH�
FRUUHVSRQGLQJ�FRQWURO�PL[�FRQFUHWH�DQG�LQ�DQ\�FDVH�
QRW�PRUH�WKDQ�D�WRWDO�RI�������
%���7\SH�RI�PL[HU��7KH�FRQFUHWH�VKDOO�EH�PL[HG�LQ�
D�SDQ�PL[HU��,Q�RSHUDWLRQ��WKH�PL[HU�VKDOO�EH�ILOOHG�
WR�EHWZHHQ��� ��DQG��� ��RI�LWV�QRPLQDO�EDWFK�
FDSDFLW\�
127( (DFK�EDWFK�RI�FRQWURO�RU�WHVW�PL[�FRQFUHWH�ZLOO�UHTXLUH�
DSSUR[LPDWHO\���� NJ�RU��� OLWUHV�RI�FRQFUHWH�IRU�WKH�IXOO�UDQJH�RI�
WHVWV��$�SDQ�PL[HU�ZLWK�D�QRPLQDO�EDWFK�FDSDFLW\�RI��� OLWUHV�ZLOO�
JHQHUDOO\�EH�PRVW�VXLWDEOH��*XLGDQFH�RQ�WKH�TXDQWLWLHV�UHTXLUHG�
IRU�HDFK�WHVW�RQ�D�EDWFK�RI�FRQFUHWH�LV�JLYHQ�LQ�7DEOH���

7DEOH���¦�$SSUR[LPDWH�TXDQWLWLHV�RI�FRQFUHWH�
UHTXLUHG�IRU�HDFK�DGPL[WXUH�DFFHSWDQFH�WHVW�

RQ�D�EDWFK

%6�����VLHYH 0DVV�SDVVLQJ�%6�VLHYH

PP 4P �

�� ���
� ���WR����
���� ���WR����
���� ���WR����

��� ���WR� ��
��� ���WR� ��
��� ��WR� ��

7HVW 4XDQWLW\�RI�FRQFUHWH

NJ OLWUHV

$LU�FRQWHQW �� �

&RPSDFWLQJ�IDFWRU �� ��

6WLIIHQLQJ�WLPH ��WR��� �����WR��

&RPSUHVVLYH�VWUHQJWK �� �

���FXEHV�
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%���0L[LQJ�SURFHGXUH
%�����*HQHUDO��3UHSDUH�WZR�LGHQWLFDO�EDWFKHV�RI�
FRQWURO�PL[�FRQFUHWH�DQG�WZR�LGHQWLFDO�EDWFKHV�RI�
WHVW�PL[�FRQFUHWH�$��DQG�RI�WHVW�PL[�FRQFUHWH�%�LI�
DSSURSULDWH�IRU�WKH�SDUWLFXODU�FDWHJRU\�RI�DGPL[WXUH�
�VHH�7DEOH�����LQ�WKH�VDPH�PL[HU�XVLQJ�WKH�VDPH�
SURFHGXUH��$UUDQJH�WKH�PL[LQJ�VR�WKDW�D�VHW�RI�D�
FRQWURO�PL[�DQG�DVVRFLDWHG�WHVW�PL[�FRQFUHWH�EDWFKHV�
$��DQG�%�LI�DSSURSULDWH��LV�SURGXFHG�RQ�WKH�VDPH�
GD\��:HLJK�WKH�FHPHQW��DJJUHJDWHV�DQG�ZDWHU�
%�����0L[LQJ�FRQWURO�PL[�FRQFUHWH��3ODFH�WKH�
DJJUHJDWHV�LQ�WKH�PL[HU��DGG�DSSUR[LPDWHO\�KDOI�WKH�
PL[LQJ�ZDWHU�DQG�PL[�WKH�PDWHULDO�IRU�� PLQ��$IWHU�
VWDQGLQJ�IRU���PLQ��ZLWK�WKH�SDQ�FRYHUHG�WR�
PLQLPL]H�HYDSRUDWLRQ��UHVWDUW�WKH�PL[HU�DQG�DGG�
WKH�FHPHQW�JUDGXDOO\�GXULQJ�WKH�QH[W��� V��$GG�WKH�
UHPDLQGHU�RI�WKH�PL[LQJ�ZDWHU�GXULQJ�WKH�QH[W��� V�
DQG�PL[�WKH�FRQFUHWH�IRU�D�IXUWKHU�� PLQ�
%�����0L[LQJ�WHVW�PL[�FRQFUHWHV�$�DQG�%��$GRSW�WKH�
PL[LQJ�SURFHGXUH�GHVFULEHG�DERYH�EXW�GLVSHUVH�WKH�
DGPL[WXUH�LQ�WKH�VHFRQG�DGGLWLRQ�RI�ZDWHU�

$SSHQGL[�&�$GPL[WXUH�DFFHSWDQFH�
WHVWV�RQ�WKH�FRQWURO�PL[�DQG�WHVW�PL[�
FRQFUHWHV
&���*HQHUDO��8VH�WKH�VDPH�WHVW�SURFHGXUH��LQ�
GHWDLO��IRU�HDFK�RI�WKH�FRQFUHWH�PL[HV��&DUU\�RXW�WKH�
WHVWV�UHTXLUHG�E\�WKH�VWDQGDUG�LQ�DFFRUGDQFH�ZLWK�
WKH�LQVWUXFWLRQV�JLYHQ�LQ�&���WR�&����:KHUH�
FRPSDFWLRQ�RI�WKH�FRQFUHWH�LV�QHFHVVDU\��WKLV�LV�
DFFRPSOLVKHG�E\�PHFKDQLFDO�YLEUDWLRQ�XVLQJ�DQ�
LGHQWLFDO�PHWKRG�DQG�SURFHGXUH�HDFK�WLPH�
&���$LU�FRQWHQW��'HWHUPLQH�WKH�DLU�FRQWHQW�RI�HDFK�
EDWFK�RI�WKH�FRQWURO�DQG�WHVW�PL[�FRQFUHWHV�$�DQG�%�
WR�WKH�QHDUHVW���� ���LQ�DFFRUGDQFH�ZLWK
%6 ���������XVLQJ�PHFKDQLFDO�YLEUDWLRQ��&DUU\�RXW�
WKH�WHVW�EHWZHHQ��� PLQ�DQG��� PLQ�DIWHU�WKH�
FRPSOHWLRQ�RI�PL[LQJ��&RYHU�WKH�FRQFUHWH�WR�SUHYHQW�
HYDSRUDWLRQ�RI�ZDWHU�DQG�OHDYH�LW�XQGLVWXUEHG�
EHWZHHQ�WKH�FRPSOHWLRQ�RI�PL[LQJ�DQG�WKH�VWDUW�RI�
WKH�WHVW��'HWHUPLQH�WKH�DLU�FRQWHQW�RQ�D�VLQJOH�
VDPSOH�RI�WKH�IUHVK�FRQFUHWH��'LVFDUG�WKH�FRQFUHWH�
VDPSOH�DIWHU�WKH�WHVW��:KHUH�WKH�OLPLWV�LQ�%������
%�����RU�%�����DUH�H[FHHGHG��FKDQJH�WKH�EDWFK�RU�
VRXUFH�RI�RQH�RU�PRUH�FRQVWLWXHQWV�DQG�UHSHDW�WKH�
WHVW�SURFHGXUH�

&���&RPSDFWLQJ�IDFWRU��SODVWLF�GHQVLW\�DQG�
FHPHQW�FRQWHQW��'HWHUPLQH�WKH�FRPSDFWLQJ�IDFWRU�
LQ�DFFRUGDQFH�ZLWK�%6����������ZLWK�WKH�IROORZLQJ�
PRGLILFDWLRQV��'HWHUPLQH�WKH�FRPSDFWLQJ�IDFWRU�RI�
HDFK�EDWFK�RI�WKH�FRQWURO�DQG�WHVW�PL[�FRQFUHWHV�$�
DQG�%�LQ�GXSOLFDWH�RQ�VHSDUDWH�VDPSOHV�RI�WKH�
FRQFUHWH��'HWHUPLQH�WKH�SDUWLDOO\�FRPSDFWHG�PDVV�
EHWZHHQ��� PLQ�DQG��� PLQ�DIWHU�WKH�FRPSOHWLRQ�RI�
WKH�PL[LQJ��ILOOLQJ�WKH�KRSSHU�LPPHGLDWHO\�SULRU�WR�
RSHQLQJ�WKH�WUDS�GRRU��DQG�GHWHUPLQH�WKH�IXOO\�
FRPSDFWHG�PDVV�LPPHGLDWHO\�WKHUHDIWHU��8VH�
PHFKDQLFDO�YLEUDWLRQ�WR�REWDLQ�IXOO�FRPSDFWLRQ�RI�
WKH�FRQFUHWH�OD\HUV��7KH�FRPSDFWLQJ�IDFWRU�LV�WKH�
UDWLR�RI�WKH�PHDQ�SDUWLDOO\�FRPSDFWHG�PDVV�WR�WKH�
PHDQ�IXOO\�FRPSDFWHG�PDVV��&DOFXODWH�WKH�SODVWLF�
GHQVLW\�DQG�FHPHQW�FRQWHQW�RI�WKH�IUHVK�FRQFUHWH�LQ�
DFFRUGDQFH�ZLWK�%6����������IURP�WKH�PHDQ
IXOO\�FRPSDFWHG�PDVV�
&���6WLIIHQLQJ�WLPHV
&�����*HQHUDO��'HWHUPLQH�WKH�WLPHV�IURP�
FRPSOHWLRQ�RI�PL[LQJ�RI�WKH�FRQFUHWH�IRU�PRUWDU�
VLHYHG�IURP�HDFK�EDWFK�WR�UHDFK�UHVLVWDQFHV�WR�
SHQHWUDWLRQ�RI���� 1�PP��DQG���� 1�PP���XVLQJ�WKH�
DSSDUDWXV�DQG�SURFHGXUH�JLYHQ�LQ�&�����DQG &������
RQ�DSSURSULDWH�PL[HV�SUHSDUHG�RQ�WKH�VDPH�GD\�
127( 2QH�VHW�RI�UHVXOWV�IRU�HDFK�EDWFK�RI�FRQFUHWH�LV�VXIILFLHQW�
&�����$SSDUDWXV����7KH�IROORZLQJ�DSSDUDWXV�LV�
UHTXLUHG�
&�������)XOO�WROHUDQFH�SHUIRUDWHG�SODWH�WHVW�
VLHYH� ���� PP�DSHUWXUH��FRPSO\LQJ�ZLWK�WKH�
UHTXLUHPHQWV�RI�%6�����
&�������6HOI�LQGLFDWLQJ�SODWIRUP�VFDOH��SUHIHUDEO\�
ZLWK�D�WDUH�GHYLFH��UHDGLQJ�WR�DW�OHDVW����NJ�ZLWK�
JUDGXDWLRQV�QRW�JUHDWHU�WKDQ���� J�
&�������&RQWDLQHUV��ULJLG��ZDWHU�WLJKW�
QRQ�DEVRUSWLYH��QRQ�RLOHG�DQG�DW�OHDVW��� PP�LQ�
GLDPHWHU�DQG��� PP�WR���� PP�GHHS��6XIILFLHQW�
FRQWDLQHUV�DUH�QHHGHG�WR�SURYLGH�DQ�DUHD�RI�VXUIDFH�
ODUJH�HQRXJK�IRU�WKH�UHTXLUHG�QXPEHU�RI�
SHQHWUDWLRQV�RI�WKH�URG�
127( ,W�PD\�EH�IRXQG�DGYDQWDJHRXV�WR�XVH�GLVSRVDEOH�
FRQWDLQHUV�
&�������6WRS�FORFN�

���:KLOVW�WKH�DSSDUDWXV�GHVFULEHG�LQ�&�����LV�WR�EH�XVHG�IRU�UHIHUHQFH�SXUSRVHV��WKH�UHVLVWDQFH�WR�SHQHWUDWLRQ�RI�WKH�VLHYHG�PRUWDU�
PD\�DOVR�EH�GHWHUPLQHG�XVLQJ�DSSDUDWXV�GHVFULEHG�LQ�$670�&����������§7LPH�RI�VHWWLQJ�RI�FRQFUHWH�PL[WXUHV�E\�SHQHWUDWLRQ�
UHVLVWDQFH¨��SURYLGHG�WKDW�WKH�VDPH�DSSDUDWXV�LV�XVHG�WKURXJKRXW�
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&�������%UDVV�URG���� PP�ORQJ������
DQG ����� � ����� PP�LQ�GLDPHWHU��ZLWK�RQH�HQG�
JURXQG�IODW�SHUSHQGLFXODU�WR�WKH�D[LV�RI�WKH�URG��
$W �� � ���� PP�IURP�WKLV�HQG�WKH�GLDPHWHU�VKDOO�EH�
WXUQHG�GRZQ�WR���� � ��� PP�IRU�WKH�
UHPDLQLQJ �� PP��$�EUDVV�ZDVKHU��
DSSUR[LPDWHO\ �� PP�LQ�H[WHUQDO�GLDPHWHU��VKDOO�EH�
VOLSSHG�RYHU�WKH�QDUURZ�HQG�RI�WKH�EUDVV�URG�DQG�UHVW�
RQ�WKH�VKRXOGHU�IRUPHG�E\�WKH�FKDQJH�LQ�GLDPHWHU�RI�
WKH�URG�
&�������&ODPS�DQG�VWDQG��IRU�WKH�EUDVV�URG��VXFK�
WKDW�WKH�EUDVV�URG�LV�KHOG�YHUWLFDOO\�E\�WKH�QDUURZ�
HQG�ZLWK�WKH�ZDVKHU�ZHOO�FOHDU�RI�WKH�FODPS��7KH�
FODPS�VKDOO�EH�PRXQWHG�LQ�D�VWDQG��VXFK�DV�D�
OHYHU�W\SH�GULOO�VWDQG��WKDW�HQDEOHV�WKH�URG�WR�EH�
ORZHUHG�YHUWLFDOO\�LQ�D�FRQWUROOHG�DQG�VWHDG\�
PDQQHU�RYHU�D�GLVWDQFH�RI�DW�OHDVW��� PP�
7KH�VWDQG�VKDOO�EH�ILUPO\�IL[HG�WR�D�EHQFK�VR�WKDW�WKH�
ORZHU�HQG�RI�WKH�EUDVV�URG��LQ�LWV�UDLVHG�SRVLWLRQ��LV�
DERXW�� PP�DERYH�WKH�ULP�RI�WKH�FRQWDLQHU�ZKHQ�
WKLV�LV�SODFHG�RQ�WKH�SODWIRUP�VFDOH�
127( 7KLV�DSSDUDWXV�LV�WKH�VDPH�DV�WKDW�UHTXLUHG�IRU�WKH�
VWLIIHQLQJ�WLPH�WHVW�LQ�%6 �����
&�����3URFHGXUH
&�������6HSDUDWLRQ�RI�PRUWDU�DQG�ILOOLQJ�RI�
FRQWDLQHUV��6HSDUDWH�WKH�PRUWDU�IURP�WKH�FRQFUHWH�
E\�VLHYLQJ�WKURXJK�WKH����� PP�WHVW�VLHYH�RQ�WR�D�
QRQ�DEVRUSWLYH�VXUIDFH��5HPL[�WKH�PRUWDU�XVLQJ�D�
KDQG�WURZHO�DQG�ILOO�WKH�FRQWDLQHUV�WR�ZLWKLQ��� PP�
RI�WKH�WRS�RI�WKH�FRQWDLQHU�LQ�DERXW�WHQ�LQFUHPHQWV��
WDSSLQJ�WKH�FRQWDLQHU�RQ�WKH�EHQFK�IRXU�WLPHV�DIWHU�
HDFK�DGGLWLRQ��&RPSOHWH�WKH�ILOOLQJ�ZLWKLQ����PLQ�RI�
WKH�FRPSOHWLRQ�RI�PL[LQJ�RI�WKH�FRQFUHWH�
&�������6WRUDJH�FRQGLWLRQV��&RYHU�WKH�ILOOHG�
FRQWDLQHUV�WR�SUHYHQW�WKH�HYDSRUDWLRQ�RI�ZDWHU��DQG�
NHHS�WKHP�DW��� � � �&��'R�QRW�UHPRYH�WKH�EOHHG�
ZDWHU�
&�������7LPHV�RI�GHWHUPLQDWLRQ�RI�UHVLVWDQFH�WR�
SHQHWUDWLRQ��'HWHUPLQH�WKH�UHVLVWDQFH�WR�
SHQHWUDWLRQ�DW�KRXUO\�LQWHUYDOV�XS�WR�D�UHVLVWDQFH�
RI � 1�PP��DQG�WKHUHDIWHU�DW�KDOI�KRXUO\�LQWHUYDOV�
XQWLO�D�UHVLVWDQFH�RI�� 1�PP��LV�UHDFKHG�
&�������5HVLVWDQFH�WR�SHQHWUDWLRQ��$W�WKH�
DSSURSULDWH�WLPHV�SODFH�WKH�FRQWDLQHU�RQ�WKH�
SODWIRUP�VFDOH�DQG�UHPRYH�WKH�FRYHU��3RVLWLRQ�WKH�
FRQWDLQHU�VR�WKDW�WKH�PRUWDU�VXUIDFH�EHQHDWK�WKH�
EUDVV�URG�LV�DW�OHDVW��� PP�IURP�WKH�ULP�RI�WKH�
FRQWDLQHU�RU�IURP�WKH�SRVLWLRQ�RI�DQ\�SUHYLRXV�
SHQHWUDWLRQ��$GMXVW�WKH�VFDOH�WDUH�GHYLFH�RU�UHFRUG�
WKH�PDVV�RI�WKH�ILOOHG�FRQWDLQHU��6ORZO\�ORZHU�WKH�
EUDVV�URG�LQWR�WKH�PRUWDU�XQWLO�WKH�EUDVV�ZDVKHU��
MXVW�WRXFKHV�WKH�VXUIDFH��DW�WKLV�PRPHQW�QRWH�WKH�
VFDOH�UHDGLQJ��LQ�NLORJUDPV��DQG�FRUUHFW�LW�LI�
QHFHVVDU\��IRU�WKH�PDVV�RI�WKH�ILOOHG�FRQWDLQHU�

&�������7UHDWPHQW�RI�WKH�WHVW�UHVXOWV��&DOFXODWH�WKH�
UHVLVWDQFH�WR�SHQHWUDWLRQ�LQ�QHZWRQV�SHU�VTXDUH�
PLOOLPHWUH��DW�YDULRXV�WHVW�WLPHV��E\�GLYLGLQJ�WKH�
UHFRUGHG�UHDGLQJ�LQ�NLORJUDPV�E\�WKUHH�
127( 7KLV�VLPSOH�FDOFXODWLRQ�LV�PDGH�SRVVLEOH�E\�XVLQJ�D�EUDVV�
URG�ZLWK�DQ�HQG�DUHD�RI����PP���DQG�E\�DVVXPLQJ�WKDW�WKH�
UHDGLQJ�LQ�NLORJUDPV�LV�HTXLYDOHQW�WR�D�IRUFH�RI��� 1��ZKLFK�LV�
VXIILFLHQWO\�DFFXUDWH�IRU�WKH�SXUSRVH�RI�WKLV�WHVW�
(VWLPDWH�WKH�WLPHV�WR�UHDFK�UHVLVWDQFHV�WR�
SHQHWUDWLRQ�RI���� 1�PP��DQG���� 1�PP��E\�OLQHDU�
LQWHUSRODWLRQ�EHWZHHQ�WKH�UHVXOWV�LPPHGLDWHO\�
DERYH�DQG�EHORZ�WKHVH�YDOXHV��5HSRUW�WKH�UHVXOWV�WR�
WKH�QHDUHVW��� PLQ�
&���&RPSUHVVLYH�VWUHQJWK��)RU�HDFK�EDWFK�RI�WKH�
FRQWURO�DQG�WHVW�PL[�FRQFUHWHV�$�DQG�%��SUHSDUH�
VL[ ��� PP�WHVW�FXEHV�EHWZHHQ����PLQ�DQG��� PLQ�
DIWHU�WKH�FRPSOHWLRQ�RI�PL[LQJ��0DNH��XVLQJ�
PHFKDQLFDO�YLEUDWLRQ�WR�SURGXFH�IXOO�FRPSDFWLRQ�RI�
WKH�FRQFUHWH��FXUH�DQG�WHVW�WKH�FXEHV�LQ�DFFRUGDQFH�
ZLWK�%6�����������%6 ���������DQG�%6 ����������
WHVWLQJ�WKUHH�FXEHV�DW�HDFK�DSSURSULDWH�DJH�DV�JLYHQ�
LQ�7DEOH����,I�RQH�UHVXOW�ZLWKLQ�WKH�VHW�RI�WKUHH�
REWDLQHG�RQ�VSHFLPHQV�WHVWHG�DW�WKH�VDPH�DJH�YDULHV�
E\�PRUH�WKDQ���� ��IURP�WKH�DYHUDJH�RI�WKH�VHW��
GLVFDUG�WKH�UHVXOW�DQG�UHFDOFXODWH�WKH�DYHUDJH�RI�WKH�
UHPDLQLQJ�UHVXOWV��,I�PRUH�WKDQ�RQH�UHVXOW�YDULHV�E\�
PRUH�WKDQ���� ��IURP�WKH�DYHUDJH��GLVFDUG�WKH�VHW�RI�
UHVXOWV�DQG�UHSHDW�WKH�WHVWV�RQ�WKH�FRQFUHWH��
&DOFXODWH�WKH�UDWLR�RI�WKH�DYHUDJH�FRPSUHVVLYH�
VWUHQJWK�RI�WKH�WKUHH�FXEHV�DW�HDFK�DSSURSULDWH�DJH�
IURP�WHVW�PL[�$��DQG�%�ZKHUH�DSSURSULDWH��WR�WKH�
DYHUDJH�FRPSUHVVLYH�VWUHQJWK�RI�WKH�WKUHH�FXEHV�
IURP�WKH�FRQWURO�PL[�DW�WKH�VDPH�DJH�DV�D�
SHUFHQWDJH��WR�WKH�QHDUHVW�� ��

$SSHQGL[�'�$GPL[WXUH�XQLIRUPLW\�
WHVWV
'���'U\�PDWHULDO�FRQWHQW
'�����3ULQFLSOH��7KH�ZDWHU�FRQWHQW�RI�WKH�DGPL[WXUH�
LV�GHWHUPLQHG�E\�GLVWLOOLQJ�D�PL[WXUH�RI�LW�ZLWK�D�
FDUULHU�OLTXLG�FRPSOHWHO\�LPPLVFLEOH�ZLWK�DQG�
OLJKWHU�WKDQ�ZDWHU��DQG�FROOHFWLQJ�DQG�PHDVXULQJ�
WKH�YROXPH�RI�WKH�HYROYHG�ZDWHU��7KH�GU\�PDWHULDO�
FRQWHQW�LV�WKHQ�FDOFXODWHG�E\�GLIIHUHQFH�
'�����5HDJHQWV��7KH�IROORZLQJ�UHDJHQWV�DUH�
UHTXLUHG�
'�������7ROXHQH��DQDO\WLFDO�UHDJHQW�TXDOLW\��DV�
FDUULHU�OLTXLG�
'�������.LHVHOJXKU�SRZGHU��DV�VHOHFWHG�IRU�
VXLWDELOLW\�DV�D�ILOWHU�DLG��
'�����$SSDUDWXV��7KH�IROORZLQJ�DSSDUDWXV�LV�
UHTXLUHG�
127( 7KH�DSSDUDWXV�LV�HVVHQWLDOO\�WKH�'HDQ�DQG�6WDUN�
DSSDUDWXV�VSHFLILHG�LQ�%6 ����
'�������'LVWLOODWLRQ�IODVN������PO�FDSDFLW\��ZLWK�D�
VKRUW�QHFN�DQG�D�������JURXQG�JODVV�VRFNHW�MRLQW�
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'�������&RQGHQVHU��RI�WKH�JODVV�ZDWHU�FRROHG�UHIOX[�
W\SH��DV�VKRZQ�LQ�)LJXUH���RI�%6����������
'�������6SUD\�WXEH��DV�VKRZQ�LQ�)LJXUH���
RI %6 ���������
'�������*UDGXDWHG�UHFHLYHU��W\SH����RI�����PO�RU���PO�
FDSDFLW\��DV�VKRZQ�LQ�)LJXUH���DQG�)LJXUH���
RI %6 ����������)RU�PRVW�SXUSRVHV�WKH�����PO�
UHFHLYHU�LV�VXLWDEOH��EXW�IRU�ZDWHU�FRQWHQWV�OHVV�WKDQ�
DERXW��� ���GU\�PDWHULDO�FRQWHQWV�JUHDWHU�WKDQ�
DERXW��� ���WKH���PO�UHFHLYHU�VKDOO�EH�XVHG�
$Q�DSSURSULDWH�JURXQG�JODVV�UHGXFWLRQ�DGDSWRU�PD\�
EH�HPSOR\HG�WR�FRQQHFW�WKH�UHFHLYHU�WR�WKH�
GLVWLOODWLRQ�IODVN��RU��SUHIHUDEO\��HDFK�UHFHLYHU�PD\�
EH�ILWWHG�ZLWK�D�������FRQH�MRLQW�
127( �,W�LV�DOVR�FRQYHQLHQW�WR�XVH�37)(�
�SRO\WHWUDIOXRURHWK\OHQH��VOHHYHV�RQ�DOO�JURXQG�JODVV�MRLQWV�WR�
IDFLOLWDWH�GLVPDQWOLQJ�RI�WKH�DSSDUDWXV�DIWHU�HDFK�WHVW�

'�����3URFHGXUH��%HIRUH�DVVHPEOLQJ�WKH�DSSDUDWXV�
IRU�WKH�WHVW��WKRURXJKO\�FOHDQ�DOO�WKH�JODVV�
FRPSRQHQWV�DQG�WKHQ�GU\�WKHP�LQ�DQ�RYHQ�DW���� �&�
WR���� �&�
127(�� �7KH�LQQHU�WXEH�RI�WKH�FRQGHQVHU�PD\�DOVR�FRQYHQLHQWO\�
EH�GULHG�E\�ULQVLQJ�ZLWK�SXUH�DFHWRQH�

)RU�OLTXLG�DGPL[WXUHV��ZHLJK��WR�WKH�QHDUHVW����� J��
DQ � J�WR��� J�UHSUHVHQWDWLYH�VDPSOH�RI�DGPL[WXUH�
LQWR�WKH�GU\�GLVWLOODWLRQ�IODVN�FRQWDLQLQJ�DERXW��� J�
RI�.LHVHOJXKU�SRZGHU�ZKLFK�KDV�SUHYLRXVO\�EHHQ�
GULHG�DW������&�WR������&��8VLQJ�D�VPDOO�WHVW�WXEH�
�H�J����� PP Õ �� PP��DV�D�SHVWOH�DQG�D
UXEEHU�WLSSHG�JODVV�URG�DV�WKH�KDQGOH��PL[�WKH�
DGPL[WXUH�WKRURXJKO\�LQWR�WKH�.LHVHOJXKU�SRZGHU��
$GG�DERXW �� PO�RI�WROXHQH�IURP�D�PHDVXULQJ�
F\OLQGHU�DQG�DIWHU�PL[LQJ�DJDLQ�OHDYH�WKH�WHVW�WXEH�
LQ�WKH�GLVWLOODWLRQ�IODVN��$WWDFK�WKH�UHFHLYHU�WR�WKH�
FRQGHQVHU�DQG�WKH�GLVWLOODWLRQ�IODVN��OXEULFDWLQJ�
HDFK�MRLQW�ZLWK�D�IHZ�GURSV�RI�WROXHQH��DQG�SRXU�D�
IXUWKHU��� PO�RI�WROXHQH�LQWR�WKH�DSSDUDWXV�YLD�WKH�
FRQGHQVHU�WXEH�
,QVHUW�D�ORRVH�SOXJ�RI�FRWWRQZRRO�LQ�WKH�FRQGHQVHU�
WXEH�DQG�KHDW�WKH�GLVWLOODWLRQ�IODVN�E\�PHDQV�RI�DQ�
HOHFWULF�KHDWLQJ�PDQWOH��RU�RWKHU�VXLWDEOH�IRUP�RI�
KHDW��VR�WKDW�FRQGHQVDWH�IDOOV�IURP�WKH�HQG�RI�WKH�
FRQGHQVHU�DW�D�UDWH�RI���WR���GURSV�SHU�VHFRQG�
127(�� LI�UHTXLUHG��RQH�RU�WZR�JODVV�RU�SRUFHODLQ�EHDGV��RU�RWKHU�
VXLWDEOH�PDWHULDO�PD\�EH�DGGHG�WR�WKH�GLVWLOODWLRQ�IODVN�WR�
SURPRWH�HYHQ�ERLOLQJ�
&RQWLQXH�KHDWLQJ�XQWLO�WKH�YROXPH�RI�ZDWHU�FROOHFWHG�
LQ�WKH�UHFHLYHU�VKRZV�QR�LQFUHDVH�GXULQJ�D�SHULRG�
RI ��K��D�UHIOX[LQJ�WLPH�YDU\LQJ�IURP�� K�WR�� K�
XVXDOO\�EHLQJ�UHTXLUHG�ZLWK�GLIIHUHQW�DGPL[WXUHV��
'HWDFK�DQ\�JOREXOHV�RI�ZDWHU�IURP�WKH�FRQGHQVHU�
ZDOO�E\�ZDVKLQJ�GRZQ�ZLWK�WROXHQH�E\�PHDQV�RI�WKH�
VSUD\�WXEH��RU�E\�UXEELQJ�ZLWK�D�FRSSHU�ZLUH�
127(�� $�FRSSHU�ZLUH�PD\�DOVR�EH�XVHG�WR�GLVORGJH�DQ\�GURSOHWV�
RI�ZDWHU�DGKHULQJ�WR�WKH�VLGHV�RI�WKH�UHFHLYHU��DV�ZHOO�DV�WR�FRUUHFW�
D�IDXOW\�PHQLVFXV�

$OORZ�WKH�FRQWHQWV�RI�WKH�FROOHFWLQJ�WXEH�RI�WKH�
UHFHLYHU�WR�FRRO�WR�URRP�WHPSHUDWXUH�DQG�WKHQ�UHFRUG�
WKH�YROXPH�RI�ZDWHU�FROOHFWHG�
)RU�VROLG�DGPL[WXUHV��XVH�WKH�VDPH�SURFHGXUH�EXW�
ZLWKRXW�WKH�DGGLWLRQ�RI�.LHVHOJXKU�SRZGHU�
'�����&DOFXODWLRQ��7DNH�WKH�PDVV�RI�� PO�RI�ZDWHU�DW�
URRP�WHPSHUDWXUH�DV�� J�DQG�FDOFXODWH�WKH�GU\�
PDWHULDO�FRQWHQW�RQ�WKH�RULJLQDO�PDVV�RI�WKH�VDPSOH�
WDNHQ��5HSRUW�WKH�UHVXOWV�DV�D�SHUFHQWDJH�WR�WKH�
QHDUHVW���� ��

ZKHUH
9�LV�WKH�YROXPH�RI�ZDWHU�FROOHFWHG��LQ�PO
:�LV�WKH�PDVV�RI�VDPSOH�WDNHQ��LQ�J

'���'HWHUPLQDWLRQ�RI�DVK�FRQWHQW
'�����3ULQFLSOH��7KH�DVK�FRQWHQW��ZKLFK�JLYHV�DQ�
LQGLFDWLRQ�RI�LQRUJDQLF�FRQVWLWXHQWV��LV�GHWHUPLQHG�
E\�LJQLWLQJ�WKH�DGPL[WXUH�DW���� �&�WR�UHPRYH�DQ\�
RUJDQLF�PDWHULDO�
'�����$SSDUDWXV��7KH�IROORZLQJ�DSSDUDWXV�LV�
UHTXLUHG�
'�������&UXFLEOH��SRUFHODLQ�RU�VLOLFD��VTXDW�
IRUP� �� PO�WR��� PO�FDSDFLW\�ZLWK�D�OLG�
'�������'HVLFFDWRU��FRQWDLQLQJ�PDJQHVLXP�
SHUFKORUDWH��GULHG��
'�������%DODQFH��FDSDEOH�RI�ZHLJKLQJ�WR�WKH�
QHDUHVW ����� J�
'�������0XIIOH�IXUQDFH�
'�����3URFHGXUH��,JQLWH�WKH�FUXFLEOH�DQG�OLG�
DW ��� � �� �&�IRU��� PLQ�WR��� PLQ��7UDQVIHU�WR�WKH�
GHVLFFDWRU��DOORZ�WR�FRRO�IRU��� PLQ�DQG�ZHLJK�WKH�
FUXFLEOH�ZLWK�LWV�OLG�WR�WKH�QHDUHVW������ J��$GG�
DERXW���� J�RI�VROLG�RU�OLTXLG�DGPL[WXUH�WR�WKH�
FUXFLEOH��FRYHU�ZLWK�WKH�OLG��DQG�UHZHLJK�
,Q�RUGHU�WR�PLQLPL]H�WKH�ULVN�RI�PHFKDQLFDO�ORVV�RQ�
KHDWLQJ��ILUVW�ZHW�WKH�VDPSOH�RI�DQ\�VROLG�DGPL[WXUH�
ZLWK�D�IHZ�PLOOLOLWUHV�RI�ZDWHU��WKHQ�UHPRYH�WKH�EXON�
RI�WKH�ZDWHU�IURP�WKH�VDPSOH�RI�VROLG�RU�OLTXLG�
DGPL[WXUH�E\�SODFLQJ�WKH�FUXFLEOH��ZLWKRXW�OLG��
XQGHU�DQ�LQIUD�UHG�KHDWLQJ�ODPS��RU�RQ�D�VWHDP�EDWK��
RU�LQ�DQ�DLU�RYHQ�DW�DERXW��� �&��DQG�ILQDOO\�WUDQVIHU�
WKH�FUXFLEOH�WR�D�PXIIOH�IXUQDFH�DW�URRP�WHPSHUDWXUH�
DQG�KHDW�JUDGXDOO\�VR�WKDW�WKH�WHPSHUDWXUH�
UHDFKHV ��� �&�LQ�� K�DQG���� �&�LQ�D�IXUWKHU�� K�
WR � K��0DLQWDLQ�WKH�WHPSHUDWXUH�RI�WKH�IXUQDFH�
DW ��� � �� �&�IRU��� K�WR��� K��5HPRYH�WKH�FUXFLEOH�
IURP�WKH�IXUQDFH�DQG�DOORZ�WR�FRRO��FRYHUHG�ZLWK�LWV�
OLG��LQ�WKH�GHVLFFDWRU��$IWHU�FRROLQJ�IRU��� PLQ��ZHLJK�
WKH�FUXFLEOH�SOXV�OLG�DQG�FRQWHQWV�WR�WKH�
QHDUHVW ����� J�
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'�����&DOFXODWLRQ��&DOFXODWH�WKH�DVK�FRQWHQW�RI�WKH�
DGPL[WXUH�RQ�WKH�RULJLQDO�PDVV�RI�WKH�VDPSOH�WDNHQ��
5HSRUW�WKH�UHVXOW�DV�D�SHUFHQWDJH�WR�WKH�QHDUHVW�
��� ��

ZKHUH
:��LV�WKH�PDVV�RI�FUXFLEOH�SOXV�OLG��LQ�J
:��LV�WKH�PDVV�RI�FUXFLEOH�SOXV�OLG�DQG�VDPSOH��
EHIRUH�LJQLWLQJ��LQ�J
:��LV�WKH�PDVV�RI�FUXFLEOH�SOXV�OLG�DQG�VDPSOH��
DIWHU�LJQLWLQJ��LQ�J

'���5HODWLYH�GHQVLW\�RI�OLTXLG�DGPL[WXUHV
'�����$SSDUDWXV��7KH�IROORZLQJ�DSSDUDWXV�LV�
UHTXLUHG�
'�������+\GURPHWHU��RI�DSSURSULDWH�QRPLQDO�UDQJH��
FRPSO\LQJ�ZLWK�WKH�UHTXLUHPHQWV�RI�%6 ����IRU�WKH�
0���VHULHV�DQG�IRU�XVH�ZLWK�OLTXLGV�RI�PHGLXP�
VXUIDFH�WHQVLRQ�
'�������*UDGXDWHG�F\OLQGHU����� PO�FDSDFLW\��
FRPSO\LQJ�ZLWK�WKH�UHTXLUHPHQWV�RI�%6 ����
'�������7KHUPRPHWHU��FRPSO\LQJ�ZLWK�WKH�
UHTXLUHPHQWV�RI�%6 �����FRYHULQJ�WKH�UDQJH�¥�� �&�
WR ��� �&�DQG�FDOLEUDWHG�IRU���� PP�LPPHUVLRQ��
H�J� WKHUPRPHWHU�ZLWK�VFKHGXOH�PDUN�
*3���&���������
'�����3URFHGXUH����$GMXVW�WKH�WHPSHUDWXUH�RI�WKH�
DGPL[WXUH��LI�QHFHVVDU\��WR�EH��� � � �&��7UDQVIHU�
WKH�DGPL[WXUH�FDUHIXOO\�WR�D�FOHDQ���� PO�JUDGXDWHG�
F\OLQGHU�DYRLGLQJ�WKH�IRUPDWLRQ�RI�DLU�EXEEOHV�LQ�WKH�
OLTXLG��+ROG�WKH�K\GURPHWHU�E\�WKH�WRS�RI�WKH�VWHP�
DQG�LQVHUW�LW�LQWR�WKH�OLTXLG�LQ�WKH�F\OLQGHU��5HOHDVH�
WKH�K\GURPHWHU�ZKHQ�DSSUR[LPDWHO\�LQ�WKH�
HTXLOLEULXP�SRVLWLRQ�DQG��ZKHQ�LW�KDV�UHDFKHG�
HTXLOLEULXP��UHDG�WKH�VFDOH�DW�WKH�ERWWRP�RI�WKH�
PHQLVFXV�IRU�WUDQVSDUHQW�OLTXLGV�RU�ZKHUH�WKH�
PHQLVFXV�PHUJHV�ZLWK�WKH�VWHP�RI�WKH�K\GURPHWHU�
IRU�RSDTXH�OLTXLGV��5HSRUW�WKH�UHODWLYH�GHQVLW\�WR�WKH�
QHDUHVW�������

$SSHQGL[�(�'HWHUPLQDWLRQ�RI�WKH�
FKORULGH�LRQ�FRQWHQW�RI�DGPL[WXUHV
(���*HQHUDO��,Q�RUGHU�WR�SURYLGH�D�VWDQGDUG�PHWKRG�
WKDW�ZLOO�EH�DSSOLFDEOH�WR�DOO�DGPL[WXUHV��D�
SRWHQWLRPHWULF�WLWUDWLRQ�PHWKRG�KDV�EHHQ�DGRSWHG�
IRU�WKH�GHWHUPLQDWLRQ�RI�FKORULGH�LRQ�FRQWHQW��7KH�
PHWKRG�LQYROYHV�PDNLQJ�WZR�HTXDO�DGGLWLRQV�RI�
VWDQGDUG�VRGLXP�FKORULGH�VROXWLRQ�WR�D�VROXWLRQ�RI�
WKH�DGPL[WXUH�DQG��DIWHU�HDFK�DGGLWLRQ��WLWUDWLQJ�WKH�
WRWDO�FKORULGH�ZLWK�VLOYHU�QLWUDWH�VROXWLRQ��XVLQJ�D�
VLOYHU�HOHFWURGH�WR�GHWHFW�HDFK�HQG�SRLQW�
SRWHQWLRPHWULFDOO\��%\�PHDQV�RI�WKLV�SURFHGXUH��ZHOO�
GHILQHG�HQG�SRLQWV�DUH�REWDLQHG�IRU�DGPL[WXUHV�ZLWK�
D�YHU\�ORZ�FKORULGH�LRQ�FRQWHQW��DQG�DW�WKH�VDPH�WLPH�
WKH�VLOYHU�QLWUDWH�VROXWLRQ�LV�VWDQGDUGL]HG�DQG�
DOORZDQFH�FDQ�EH�PDGH�IRU�WKH�DGGHG�FKORULGH�
127( $OWHUQDWLYH�PHWKRGV�RI�GHWHUPLQLQJ�WKH�FKORULGH�LRQ�
FRQWHQW�PD\�DOVR�EH�VXLWDEOH�IRU�VRPH�DGPL[WXUHV�DQG��LI�VKRZQ�
WR�EH�RI�HTXLYDOHQW�DFFXUDF\��DQ\�VXFK�PHWKRG�PD\�EH�XVHG��,Q�WKH�
HYHQW�RI�GLVSXWH��KRZHYHU��WKH�SRWHQWLRPHWULF�PHWKRG�GHVFULEHG�
LQ�WKLV�DSSHQGL[�LV�WR�EH�FRQVLGHUHG�DV�WKH�VWDQGDUG�UHIHUHQFH�
PHWKRG�
(���5HDJHQWV��7KH�IROORZLQJ�UHDJHQWV�DUH�UHTXLUHG��
$OO�UHDJHQWV�VKDOO�EH�RI�DQDO\WLFDO�UHDJHQW�TXDOLW\�
DQG�GLVWLOOHG�RU�GHLRQL]HG�ZDWHU�VKDOO�EH�XVHG�
WKURXJKRXW�
(�����$PPRQLXP�QLWUDWH��VDWXUDWHG�VROXWLRQ�LQ�
ZDWHU�
(�����1LWULF�DFLG��FRQFHQWUDWHG���� � �P�P��
����PRO�O��
(�����6RGLXP�FKORULGH������PRO�O��VWDQGDUG�UHIHUHQFH�
VROXWLRQ��SUHSDUHG�E\�GLVVROYLQJ������ J�RI�VRGLXP�
FKORULGH��GULHG�DW���� �&�IRU�� K��LQ�ZDWHU�DQG�
GLOXWLQJ�WR���OLWUH�LQ�D�YROXPHWULF�IODVN�
(�����6LOYHU�QLWUDWH������PRO�O��QRQ�VWDQGDUGL]HG�
YROXPHWULF�VROXWLRQ��SUHSDUHG�E\�GLVVROYLQJ����� J�RI�
VLOYHU�QLWUDWH�LQ�ZDWHU�DQG�GLOXWLQJ�WR�� OLWUH�
(���$SSDUDWXV��7KH�IROORZLQJ�DSSDUDWXV�LV�
UHTXLUHG�
(�����3RWHQWLRPHWHU�RU�S+�PHWHU�
(�����6LOYHU�HOHFWURGH�
(�����6DOW�EULGJH�FRQWDLQHU��ILOOHG�ZLWK�VDWXUDWHG�
DPPRQLXP�QLWUDWH�VROXWLRQ��DQG�LQFRUSRUDWLQJ�DQ�
DSSURSULDWH�OLTXLG�MXQFWLRQ�SUHIHUDEO\�RI�WKH�
JURXQG�JODVV�VOHHYH�W\SH�
(�����&DORPHO�UHIHUHQFH�HOHFWURGH��WR�ILW�LQVLGH�WKH�
DERYH�VDOW�EULGJH�FRQWDLQHU�
127( ,WHPV�(�����DQG�(�����PD\�EH�GLVSHQVHG�ZLWK�LI�D�
UHIHUHQFH�PHUFXU\�PHUFXURXV�VXOIDWH�DONDOL�VXOIDWH�HOHFWURGH�LV�
HPSOR\HG�LQVWHDG��$V�D�IXUWKHU�DOWHUQDWLYH��DQ\�FRPELQDWLRQ�
HOHFWURGH�SXUSRVHO\�PDQXIDFWXUHG�IRU�FKORULGH�GHWHUPLQDWLRQ�
PD\�EH�XVHG�LQ�SODFH�RI�LWHPV�(������(�����DQG�(������

���7KH�SURFHGXUH�GHVFULEHG�LQ�'�����LV�VXIILFLHQWO\�DFFXUDWH�IRU�XVH�LQ�WKH�XQLIRUPLW\�WHVW�PHWKRGV��EXW�LW�LV�UHFRPPHQGHG�WKDW�
%6 ����VKRXOG�EH�UHIHUUHG�WR�LI�IXUWKHU�DGYLFH�LV�UHTXLUHG�
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(���3URFHGXUH��:HLJK��WR�WKH�QHDUHVW����� J��
D �� J WR��� J�UHSUHVHQWDWLYH�VDPSOH�RI�DGPL[WXUH�
LQWR�D���� PO�EHDNHU��DQG�DGG��� PO�RI�ZDWHU�
IROORZHG�E\�� PO�RI�FRQFHQWUDWHG�QLWULF�DFLG��,I�WKH�
VDPSOH�GRHV�QRW�GLVVROYH�FRPSOHWHO\�ILOWHU�WKURXJK�D�
UDSLG�ILOWHU�SDSHU���DQG�ZDVK�WKH�UHVLGXH�ZLWK�
ZDWHU�
127( :KHQ�WKH�DGPL[WXUH�FRQWDLQV�OHVV�WKDQ
DERXW���� � �P�P��FKORULGH�LRQ��WDNH�DOO�RI�WKH�VROXWLRQ�IRU�
FKORULGH�LRQ�GHWHUPLQDWLRQ��EXW�IRU�KLJKHU�FKORULGH�LRQ�FRQWHQWV�
PDNH�WKH�VROXWLRQ�XS�WR�D�NQRZQ�YROXPH�ZLWK�ZDWHU�LQ�D�
YROXPHWULF�IODVN�DQG�IRU�DQDO\VLV�SLSHWWH�D�VXLWDEOH�YROXPH�WR�
FRQWDLQ�XS�WR�DERXW ���PJ�RI�FKORULGH�LRQ�
8VLQJ�LQGLFDWRU�WHVW�SDSHU��FKHFN�WKDW�WKH�VROXWLRQ�LV�
DFLG��DGGLQJ�PRUH�QLWULF�DFLG�LI�QHFHVVDU\��DQG�GLOXWH�
WR�DSSUR[LPDWHO\���� PO�ZLWK�ZDWHU��$GG��E\�
SLSHWWH���� PO�RI�WKH�VRGLXP�FKORULGH�VROXWLRQ�DQG�
LPPHUVH�WKH�VLOYHU�HOHFWURGH�DQG�WKH�OLTXLG�MXQFWLRQ�
RI�WKH�VDOW�EULGJH�FRQWDLQHU�LQ�WKH�VROXWLRQ��&RQQHFW�
WKH�HOHFWURGHV�WR�WKH�SRWHQWLRPHWHU�RU�S+�PHWHU�DQG�
WLWUDWH�VORZO\�ZLWK�WKH�VLOYHU�QLWUDWH�VROXWLRQ��
NHHSLQJ�WKH�DGPL[WXUH�VROXWLRQ�FRQVWDQWO\�VWLUUHG�
E\�PHDQV�RI�D�PDJQHWLF�RU�RWKHU�VXLWDEOH�PHFKDQLFDO�
VWLUUHU��5HFRUG�WKH�SRWHQWLDO�DQG�FRUUHVSRQGLQJ�
EXUHWWH�UHDGLQJV�DW�IUHTXHQW�LQWHUYDOV�DQG��DV�WKH�
HQG�SRLQW�DSSURDFKHV�DQG�WKH�SRWHQWLDO�LQFUHDVHV�
PRUH�UDSLGO\��DGG�WKH�WLWUDQW�LQ�TXDQWLWLHV�RI��
H�J�� ��� PO�WR���� PO��&RQWLQXH�WKH�WLWUDWLRQ�IRU�D�
IXUWKHU�� PO�WR�� PO�EH\RQG�WKH�HQG�SRLQW��$GG��E\�
SLSHWWH��D�IXUWKHU��� PO�RI�WKH�VRGLXP�FKORULGH�
VROXWLRQ�WR�WKH�DGPL[WXUH�VROXWLRQ�DQG�FRQWLQXH�WKH�
WLWUDWLRQ�ZLWK�WKH�VLOYHU�QLWUDWH�VROXWLRQ�XVLQJ�WKH�
VDPH�SURFHGXUH�DV�EHIRUH�
(���&DOFXODWLRQ��,I�(�LV�WKH�SRWHQWLDO�LQ�PLOOLYROWV�
DQG�9�LV�WKH�FRUUHVSRQGLQJ�QXPEHU�RI�PLOOLOLWUHV�RI�
VLOYHU�QLWUDWH�VROXWLRQ�DGGHG��REWDLQ�WKH�HQG�SRLQW�RI�
HDFK�WLWUDWLRQ�E\�FDOFXODWLQJ�WKH�FKDQJH�LQ�SRWHQWLDO�
IRU�VXFFHVVLYH�WLWUDWLRQ�YDOXHV��D(�D9�DV�P�9�PO���
DQG�WKHQ�SORW�D(�D9�DJDLQVW�HDFK�UHVSHFWLYH�PHDQ�
YROXPH�RI�VLOYHU�QLWUDWH�VROXWLRQ�RQ�D�JUDSK�ZLWK
D(�D9�YDOXHV�DV�RUGLQDWHV�DQG�YROXPHV�RI�VLOYHU�
QLWUDWH�VROXWLRQ�DGGHG�DV�DEVFLVVDH��WKH�PD[LPXP�
YDOXH�RI�D(�D9�LQGLFDWHG�E\�WKH�FXUYH�JLYHV�WKH
HQG�SRLQW�
&DOFXODWH�WKH�FKORULGH�LRQ�FRQWHQW�RQ�WKH�RULJLQDO�
PDVV�RI�VDPSOH�WDNHQ�IRU�WKH�GHWHUPLQDWLRQ��5HSRUW�
WKH�UHVXOWV�DV�D�SHUFHQWDJH�E\�PDVV�RI�FKORULGH�LRQ�
WR�WKH�QHDUHVW���� ��

ZKHUH

127( 7R�REWDLQ�WKH�HTXLYDOHQW�DQK\GURXV�FDOFLXP�FKORULGH�
FRQWHQW�RI�WKH�DGPL[WXUH��PXOWLSO\�WKH�FKORULGH�LRQ�FRQWHQW�
E\ ������

7KH�IROORZLQJ�H[DPSOH�VKRZV�WKH�FDOFXODWLRQ�RI�
FKORULGH�LRQ�FRQWHQW�XVLQJ�WKH�H[SHULPHQWDO�GDWD�
JLYHQ�LQ�7DEOH���DQG�VKRZQ�JUDSKLFDOO\�LQ�)LJXUH���
)URP�)LJXUH����9�� �������DQG�9�� ��������DQG�
VXEVWLWXWLQJ�WKHVH�YDOXHV�LQWR�HTXDWLRQ������
&KORULGH�LRQ�FRQWHQW

 ����� ������������DQK\GURXV�FDOFLXP�FKORULGH�
 �������FKORULGH�LRQ�WR�WKH�QHDUHVW�������

���$�:KDWPDQ�1R����RU�VLPLODU�ILOWHU�SDSHU�LV�VXLWDEOH�

���

9� LV�WKH�YROXPH�RI�VLOYHU�QLWUDWH�VROXWLRQ�
UHTXLUHG�E\�WKH�VDPSOH�DQG����PO�RI�WKH�
VWDQGDUG�UHIHUHQFH���� PRO�O�VRGLXP�
FKORULGH�VROXWLRQ��LQ�PO

9� LV�WKH�YROXPH�RI�VLOYHU�QLWUDWH�VROXWLRQ�
UHTXLUHG�E\�WKH�VDPSOH�DQG����PO�RI�WKH�
VWDQGDUG�UHIHUHQFH�����PRO�O�VRGLXP�
FKORULGH�VROXWLRQ��LQ�PO

: LV�WKH�PDVV�RI�VDPSOH�WDNHQ��LQ�J

 �
��������������¥�������
��������������¥�������
�������������������������������������������������������������
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7DEOH���¦�([DPSOH�RI�H[SHULPHQWDO�GDWD�IRU�
WKH�GHWHUPLQDWLRQ�RI�WKH�FKORULGH�LRQ�FRQWHQW�

RI�DQ�DGPL[WXUH

$SSHQGL[�)�1RWHV�RQ�WKH�XVH�RI�
DFFHOHUDWLQJ�DQG�UHWDUGLQJ
ZDWHU�UHGXFLQJ�DGPL[WXUHV
)���*HQHUDO��$GPL[WXUHV�DUH�XVHG�WR�PRGLI\�WKH�
SURSHUWLHV�RI�SODVWLF�RU�KDUGHQHG�FRQFUHWH��7KH�
EHQHILWV�WR�EH�GHULYHG�IURP�DQ\�DGPL[WXUH�DUH��
KRZHYHU��FRQWLQJHQW�RQ�SURSHU�XVH�DQG�NQRZOHGJH�RI�
DQ\�VLGH�HIIHFWV�RU�SRWHQWLDO�KD]DUGV�WKDW�PD\�DULVH��
$GPL[WXUHV�DUH�QHYHU�WR�EH�UHJDUGHG�DV�D�
UHSODFHPHQW�IRU�JRRG�FRQFUHWLQJ�SUDFWLFH�DQG�DUH�
QHYHU�WR�EH�XVHG�LQGLVFULPLQDWHO\�
)���6LWH�WULDOV��7KH�JHQHUDO�EHKDYLRXU�RU�
SHUIRUPDQFH�RI�DQ�DGPL[WXUH�LQ�FRQFUHWH�VKRXOG�EH�
UHIOHFWHG�E\�WKH�GDWD�REWDLQHG�IURP�WKH�DGPL[WXUH�
DFFHSWDQFH�WHVWV��7KH�VSHFLILF�HIIHFWV�SURGXFHG�E\�
DQ\�DGPL[WXUH�ZLOO��KRZHYHU��GHSHQG�WR�VRPH�H[WHQW�
RQ�WKH�SDUWLFXODU�FRQFUHWH�DQG�FLUFXPVWDQFHV�RI�XVH��
7KH�SHUIRUPDQFH�RI�WKH�DGPL[WXUH�VKRXOG�EH�
HYDOXDWHG�SUHIHUDEO\�E\�VLWH�WULDOV�ZLWK�WKH�VSHFLILF�
PDWHULDOV�DQG�FRQGLWLRQV�RI�WKH�JLYHQ�FRQFUHWH�ZRUN�
LQ�RUGHU�WR�HVWDEOLVK�WKH�DGPL[WXUH�GRVDJH�ZKLFK�
ZLOO�SURGXFH�WKH�UHTXLUHG�HIIHFW�ZLWKRXW�DGYHUVH�
HIIHFWV�RQ�DQ\�RWKHU�SURSHUWLHV�RI�WKH�FRQFUHWH�

)LJXUH���¦([DPSOH�RI�SRWHQWLRPHWULF�WLWUDWLRQ�RI�FKORULGH�ZLWK�VLOYHU�QLWUDWH�VROXWLRQ�XVLQJ�
VLOYHU�DQG�FDORPHO�HOHFWURGHV

$��������J�DGPL[WXUH������
���PO��������PRO�O�VRGLXP�
FKORULGH�VROXWLRQ

%��������J�DGPL[WXUH������PO�
�������PRO�O�VRGLXP�FKORULGH�
VROXWLRQ

6LOYHU�
QLWUDWH�
VROXWLRQ

( D(�D9 6LOYHU�
QLWUDWH�
VROXWLRQ

( D(�D9

PO P9 P9�PO PO P9 P9�PO

����� ��� �� ����� ��� ��

����� ��� �� ����� ��� ��
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����� ��� �� ����� ��� ��

����� ��� �� ����� ��� ���

����� ��� ��� ����� ��� ���

����� ��� ��� ����� ��� ��

����� ��� �� ����� ��� ��

����� ��� �� ����� ��� ��

����� ��� �� ����� ��� ��
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6LWH�WULDOV�VKRXOG�DOVR�EH�FDUULHG�RXW�WR�HQVXUH�WKDW�
WKH�DGPL[WXUH�GRVDJH�LV�WKH�RSWLPXP�IRU�WKH�
UHOHYDQW�WHPSHUDWXUH�FRQGLWLRQV��2QFH�VXFK�DQ�
DGPL[WXUH�GRVDJH��ZKLFK�PD\�EH�GLIIHUHQW�IURP�WKDW�
XVHG�LQ�WKH�PDWHULDO�DFFHSWDQFH�WHVWV��KDV�EHHQ�
GHFLGHG�E\�WKHVH�VLWH�WULDOV�LW�VKRXOG�EH�DFFXUDWHO\�
FRQWUROOHG�LQ�RUGHU�WR�HQVXUH�XQLIRUPLW\�RI�
EHKDYLRXU�
)���'LVSHQVLQJ��'LVSHQVLQJ�HTXLSPHQW�VKRXOG�EH�
VXIILFLHQWO\�DFFXUDWH�WR�GHOLYHU�ZLWKLQ�����RI�WKH�
VSHFLILHG�GRVDJH�UDWH�LQ�VXFFHVVLYH�EDWFKHV�RI�
FRQFUHWH�DQG�LW�VKRXOG�EH�FOHDQHG�DQG�FKHFNHG�DW�
UHJXODU�LQWHUYDOV�WR�HQVXUH�FRUUHFW�IXQFWLRQLQJ��7R�
REWDLQ�VDWLVIDFWRU\�SHUIRUPDQFH��WKH�DGPL[WXUH�
VKRXOG�EH�GLVWULEXWHG�XQLIRUPO\�WKURXJKRXW�WKH�
EDWFK�RI�FRQFUHWH�GXULQJ�LWV�LQLWLDO�PL[LQJ��DQG�WKLV�
LV�EHVW�DFKLHYHG�HLWKHU�E\�LQWURGXFLQJ�WKH�DGPL[WXUH�
LQ�VROXWLRQ�LQ�D�PDMRU�SDUW�RI�WKH�PL[LQJ�ZDWHU�RU�E\�
DGGLQJ�WKH�DGPL[WXUH�FRLQFLGHQWDOO\�ZLWK�WKH�
PL[LQJ�ZDWHU��DV��IRU�H[DPSOH��E\�LQMHFWLRQ�LQWR�WKH�
ZDWHU�OLQH��6ROLG�DGPL[WXUHV�VKRXOG�EH�DGGHG�LQ�
DFFRUGDQFH�ZLWK�WKH�GLUHFWLRQV�RI�WKH�PDQXIDFWXUHU��
$GPL[WXUHV�VKRXOG�QRW�EH�DGGHG�GXULQJ�WKH�
WUDQVSRUWDWLRQ��SODFLQJ�RU�FRQVROLGDWLRQ�RI�WKH�
FRQFUHWH��7KH�HIIHFWV�RI�VRPH�DGPL[WXUHV�RQ�VHWWLQJ�
WLPHV�DQG�ZDWHU�UHGXFWLRQ�LQ�FRQFUHWH�PD\�YDU\�
ZLWK�WKH�WLPH�RI�WKHLU�DGGLWLRQ�GXULQJ�WKH�EDWFKLQJ�
DQG�PL[LQJ�RSHUDWLRQV��DQG�D�VWDQGDUG�PL[LQJ�
VHTXHQFH�IRU�WKH�DGPL[WXUH�VKRXOG�WKHUHIRUH�EH�
XVHG��$GPL[WXUH�PDQXIDFWXUHUV�ZLOO�UHDGLO\�JLYH�
DGYLFH�FRQFHUQLQJ�VXLWDEOH�GLVSHQVLQJ�HTXLSPHQW�
DQG�VDWLVIDFWRU\�PHWKRGV�IRU�LQWURGXFLQJ�WKHLU�
SURGXFWV�LQWR�FRQFUHWH��2QH�W\SH�RI�DGPL[WXUH�
VKRXOG�QRW�EH�HPSOR\HG�ZLWK�DQ\�RWKHU�DGPL[WXUH�
XQOHVV�WKH�WZR�DGPL[WXUHV�KDYH�EHHQ�VKRZQ�E\�WHVWV�
WR�EH�FRPSDWLEOH�DQG�QRW�GHWULPHQWDO�WR�WKH�
FRQFUHWH�
)���7HPSHUDWXUH��7KH�UDWH�RI�VHWWLQJ�DQG�
KDUGHQLQJ�RI�FRQFUHWH�ZLOO�YDU\�ZLWK�WKH�DPELHQW�
WHPSHUDWXUH�FRQGLWLRQV��DQG�FRQVHTXHQWO\�WKH�
UHODWLYH�HIIHFWV�SURGXFHG�E\�DGPL[WXUHV�ZLOO�DOVR�EH�
PRGLILHG�E\�FKDQJHV�LQ�WHPSHUDWXUH��7KH�GRVDJH�RI�
UHWDUGLQJ�DGPL[WXUHV�QHFHVVDU\�WR�SURGXFH�D�JLYHQ�
GHJUHH�RI�UHWDUGDWLRQ�LV�WR�EH�LQFUHDVHG�DV�WKH�
WHPSHUDWXUH�RI�WKH�FRQFUHWH�ULVHV��VHH�)LJXUH����
)RU�FRQFUHWH�ZRUN�DW�ORZ�WHPSHUDWXUHV��WKH�QRUPDO�
SUHFDXWLRQV�WDNHQ�LQ�FROG�ZHDWKHU�WR�HQVXUH�WKDW�WKH�
FRQFUHWH�GRHV�QRW�IUHH]H�DUH�WR�EH�REVHUYHG��7KH�XVH�
RI�DFFHOHUDWLQJ�DGPL[WXUHV�ZLOO�KHOS�WKH�FRQFUHWH�WR�
UHDFK�D�VWUHQJWK�VXIILFLHQW�WR�ZLWKVWDQG�WKH�HIIHFWV�
RI�IURVW�LQ�D�UHGXFHG�WLPH�

)���:RUNDELOLW\��$GPL[WXUHV�FDQ�EH�XVHG�WR�PRGLI\�
WKH�ZRUNDELOLW\�RI�FRQFUHWH�RU�WR�H[WHQG�WKH�SHULRG�
RYHU�ZKLFK�WKH�FRQFUHWH�UHPDLQV�ZRUNDEOH��RU�WR�
UHGXFH�WKH�DFFLGHQWDO�RFFXUUHQFH�RI�FROG�MRLQWV��$Q�
DSSURSULDWH�ZRUNDELOLW\�WHVW��IRU�H[DPSOH�WKH�
FRPSDFWLQJ�IDFWRU�WHVW��FDQ�EH�XVHG�DW�YDULRXV�
LQWHUYDOV�RI�WLPH�WR�HQVXUH�WKDW�WKH�ZRUNDELOLW\�
UHTXLUHG�RQ�VLWH�LV�REWDLQHG�
7KHUH�LV�DQ�DSSUR[LPDWH�UHODWLRQVKLS�EHWZHHQ�WKH�
ORVV�RI�ZRUNDELOLW\�DQG�WKH�VWLIIHQLQJ�WLPH�RI�
FRQFUHWH��LW�ZLOO�LQ�PDQ\�FDVHV�EH�YDOXDEOH�WR�UHODWH�
FKDQJH�LQ�VWLIIQHVV�WR�WLPH�DIWHU�PL[LQJ�XVLQJ�HLWKHU�
WKH�VWLIIHQLQJ�WLPH�WHVW�GHVFULEHG�LQ�&���RU�DQ�
DSSURSULDWH�ZRUNDELOLW\�WHVW��7KLV�LV�LQGLFDWHG�LQ�
)LJXUH���ZKHUH��LQ�WKH�H[DPSOH�JLYHQ��WKH�WLPH�DW�
ZKLFK�WKH�FRPSDFWLQJ�IDFWRU�GURSV�WR�EHORZ�WKH�
YDOXH�RI������FRUUHVSRQGV�DSSUR[LPDWHO\�WR�WKH�
LQLWLDO�VWLIIHQLQJ�WLPH��)LJXUH���DOVR�LQGLFDWHV�KRZ��
DV�WKH�DPELHQW�WHPSHUDWXUH�LQFUHDVHV��WKH�UDWH�RI�
UHGXFWLRQ�RI�ZRUNDELOLW\�LQFUHDVHV�DQG�WKH�VWLIIHQLQJ�
WLPH�GHFUHDVHV��(IIHFWV�VLPLODU�WR�WKRVH�IRXQG�ZKHQ�
WKH�DPELHQW�WHPSHUDWXUH�FKDQJHV�PD\�DOVR�EH�
REVHUYHG�ZKHQ�WKH�WHPSHUDWXUH�RI�WKH�FRQFUHWH�
PDWHULDOV�DOWHUV�GXH�WR�VXFK�IDFWRUV�DV�WKH�XVH�RI�KRW�
PDWHULDOV�DQG�WKH�IULFWLRQDO�KHDWLQJ�HIIHFWV�
SURGXFHG�E\�PL[LQJ�IRU�ORQJHU�SHULRGV�LQ�PL[HUV�RI�
ODUJH�FDSDFLW\�
)���&KORULGH�EDVHG�DGPL[WXUHV��7KH�SUHVHQFH�RI�
FKORULGH�LQ�FRQFUHWH�SUHVHQWV�SRWHQWLDO�KD]DUGV�ZLWK�
VRPH�FHPHQWV�RU�ZKHQ�PHWDOV�DUH�HPEHGGHG�LQ�
FRQFUHWH�DQG�FHUWDLQ�SUHFDXWLRQV�DUH�WKHUHIRUH�
QHFHVVDU\�

2Q�DFFRXQW�RI�WKLV�FRUURVLRQ�ULVN��LW�LV�UHFRPPHQGHG�
WKDW�LQ�DGPL[WXUHV�IRU�XVH�LQ�FRQFUHWH��PDGH�ZLWK�
DQ\�W\SH�RI�FHPHQW��FRQWDLQLQJ�SUHVWUHVVLQJ�
WHQGRQV��UHLQIRUFHPHQW�RU�HPEHGGHG�PHWDO�WKH�
FKORULGH�LRQ�FRQWHQW�VKRXOG�QRW�H[FHHG�� ��E\�PDVV�
RI�WKH�DGPL[WXUH�RU����� ��E\�PDVV�RI�WKH�FHPHQW�
ZKHQ�FDOFXODWHG�RQ�WKH�PL[�FRPSRVLWLRQ��,W�LV�DOVR�
UHFRPPHQGHG�WKDW�WKH�OLPLWV�JLYHQ�DERYH�RI�FKORULGH�
LRQ�FRQWHQW�VKRXOG�EH�DSSOLHG�WR�FRQFUHWH�ZLWKRXW�
HPEHGGHG�PHWDO�PDGH�ZLWK�FHPHQW�ZKLFK�FRPSOLHV�
ZLWK�WKH�UHTXLUHPHQWV�RI�%6 �����DQG�%6 ������
7KLV�UHFRPPHQGDWLRQ�GRHV�QRW�DSSO\�WR�FRQFUHWH�
WKDW�LV�QRW�SUHVWUHVVHG�RU�UHLQIRUFHG�RU�WKDW�GRHV�QRW�
FRQWDLQ�HPEHGGHG�PHWDO�
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%6 �����������

�� ��%6,��������

)���6SHFLDO�FHPHQWV��0RVW�DGPL[WXUHV�FDQ�EH�XVHG�
ZLWK�DW�OHDVW�VRPH�VSHFLDO�SXUSRVH�FHPHQWV�LQ�WKH�
3RUWODQG�UDQJH�VXFK�DV�UDSLG�KDUGHQLQJ��ZKLWH��
VXOIDWH�UHVLVWLQJ�DQG�ORZ�KHDW�FHPHQWV��DQG�D�
QXPEHU�DUH�FRPSDWLEOH�ZLWK�RWKHU�W\SHV�RI�FHPHQW�
VXFK�DV�KLJK�DOXPLQD�DQG�VXSHUVXOIDWHG�FHPHQWV��,Q�
WKHVH�FDVHV��KRZHYHU��WKH�DGPL[WXUH�PDQXIDFWXUHU�
DQG�WKH�FHPHQW�PDNHU�VKRXOG�EH�FRQVXOWHG�EHIRUH�DQ�
DGPL[WXUH�LV�XVHG�
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)LJXUH���¦�7\SLFDO�UHODWLRQVKLS�EHWZHHQ�FRPSDFWLQJ�IDFWRU��SHQHWUDWLRQ�UHVLVWDQFH��VWLIIHQLQJ�WLPH��DQG�WLPH��LQGLFDWLQJ�

WHPSHUDWXUH�HIIHFWV��FHPHQW�FRQWHQW������NJ�P��
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%LEOLRJUDSK\

%6�����6SHFLILFDWLRQ�IRU�RUGLQDU\�DQG�UDSLG�KDUGHQLQJ�3RUWODQG�FHPHQW��
%6������6SHFLILFDWLRQ�IRU�WHVW�VLHYHV��
%6������*UDGXDWHG�PHDVXULQJ�F\OLQGHUV��
%6������6SHFLILFDWLRQ�IRU�GHQVLW\�K\GURPHWHUV��
%6�����������'HDQ�DQG�6WDUN�DSSDUDWXV��
%6������7HVWLQJ�DJJUHJDWHV��

%6����������0HWKRGV�IRU�GHWHUPLQDWLRQ�RI�SDUWLFOH�VKDSH��
%6������������)ODNLQHVV�LQGH[��
%6����������0HWKRGV�IRU�GHWHUPLQDWLRQ�RI�WHQ�SHUFHQW�ILQHV�YDOXH��7)9���
%6������$JJUHJDWHV�IURP�QDWXUDO�VRXUFHV�IRU�FRQFUHWH��
%6��������0HWULF�XQLWV��
%6�������*HQHUDO�SXUSRVH�WKHUPRPHWHUV��
%6�������0HWKRGV�RI�WHVWLQJ�FRQFUHWH��

%6�����������0HWKRG�IRU�GHWHUPLQDWLRQ�RI�FRPSDFWLQJ�IDFWRU��
%6�����������0HWKRGV�IRU�GHWHUPLQDWLRQ�RI�DLU�FRQWHQW�RI�IUHVK�FRQFUHWH��
%6�����������0HWKRG�IRU�GHWHUPLQDWLRQ�RI�GHQVLW\�RI�FRPSDFWHG�IUHVK�FRQFUHWH��
%6�����������0HWKRG�RI�QRUPDO�FXULQJ�RI�WHVW�VSHFLPHQV���� �&�PHWKRG���
%6�����������0HWKRG�IRU�GHWHUPLQDWLRQ�RI�FRPSUHVVLYH�VWUHQJWK�RI�FRQFUHWH�FXEHV��
%6�������*ORVVDU\�RI�WHUPV�IRU�FRQFUHWH�DQG�UHLQIRUFHG�FRQFUHWH��
%6�������6SHFLILFDWLRQ�IRU�VXOIDWH�UHVLVWLQJ�3RUWODQG�FHPHQW��
%6�������6XSHUVXOIDWHG�FHPHQW��
%6�������0HWKRGV�RI�WHVWLQJ�FHPHQW��
%6��������������6WDQGDUG�VDQG�IRU�PRUWDU�FXEHV��
%6�������0HWKRGV�RI�WHVWLQJ�PRUWDUV�DQG�VSHFLILFDWLRQ�IRU�PRUWDU�WHVWLQJ�VDQG��
%6�������0RUWDU�SODVWLFL]HUV���
%6�������&RQFUHWH�DGPL[WXUHV���

%6�������&RGH�RI�SUDFWLFH�IRU�WKH�VWUXFWXUDO�XVH�RI�FRQFUHWH�IRU�UHWDLQLQJ�DTXHRXV�OLTXLGV��
%6�������6WHHO��FRQFUHWH�DQG�FRPSRVLWH�EULGJHV��
%6���������6SHFLILFDWLRQ�IRU�PDWHULDOV�DQG�ZRUNPDQVKLS��FRQFUHWH��UHLQIRUFHPHQW�DQG�SUHVWUHVVLQJ�WHQGRQV��
%6�������*XLGH�IRU�WKH�VHOHFWLRQ�RI�DQ�DFFHSWDQFH�VDPSOLQJ�V\VWHP��VFKHPH�RU�SODQ�IRU�LQVSHFWLRQ�RI�GLVFUHWH�
LWHPV�LQ�ORWV���,62�75������
%6�������6DPSOLQJ�SURFHGXUHV�DQG�WDEOHV�IRU�LQVSHFWLRQ�E\�DWWULEXWHV��

%6�(1��������$GPL[WXUHV�IRU�FRQFUHWH��PRUWDU�DQG�JURXW�¦�3DUW����&RQFUHWH�DGPL[WXUHV�¦�'HILQLWLRQV�DQG�
UHTXLUHPHQWV���
%6�(1��������$GPL[WXUHV�IRU�FRQFUHWH��PRUWDU�DQG�JURXW�¦�3DUW����6DPSOLQJ��FRQIRUPLW\�FRQWURO��HYDOXDWLRQ�
RI�FRQIRUPLW\��PDUNLQJ�DQG�ODEHOOLQJ���

���5HIHUUHG�WR�LQ�WKH�IRUHZRUG�RQO\�
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%6������������

��%6,��������

%6,�FHUWLILFDWLRQ�PDUNV�

$�OLFHQFH�WR�XVH�WKH�.LWHPDUN�RU�§6DIHW\�0DUN¨�RQ�RU�LQ�UHODWLRQ�WR�D�SURGXFW�ZLOO�EH�JUDQWHG�WR�DQ\�
PDQXIDFWXUHU�RU�SURGXFHU�ZKR�GHPRQVWUDWHV�WKDW�KH�FDQ�DQG�ZLOO�EH�DEOH�FRQVLVWHQWO\�WR�PDNH�WKDW�SURGXFW�
WR�WKH�UHTXLUHPHQWV�VSHFLILHG�LQ�WKH�%ULWLVK�6WDQGDUG��+LV�FDSDELOLW\�RI�GRLQJ�VR�LV�LQLWLDOO\�DVVHVVHG�E\�
LQVSHFWLRQ�RI�KLV�SURGXFWLRQ�SURFHVV��TXDOLW\�FRQWURO�RUJDQL]DWLRQ�DQG�WHVW�IDFLOLWLHV��DQG�E\�LQGHSHQGHQW�
WHVWLQJ�RI�D�VDPSOH�RI�WKH�SURGXFW�DJDLQVW�DOO�WKH�FULWHULD�RI�WKH�UHOHYDQW�VWDQGDUG��7KH�OLFHQVHH�LV�UHTXLUHG�
WR�DFFHSW��DQG�WR�RSHUDWH�LQ�DFFRUGDQFH�ZLWK��D�%6,�VFKHPH�RI�VXSHUYLVLRQ�DQG�FRQWURO�ZKLFK�LGHQWLILHV�WKH�
PLQLPXP�OHYHO�RI�TXDOLW\�FRQWURO�WR�EH�H[HUFLVHG�GXULQJ�PDQXIDFWXUH�DQG�WKH�WHVWV�WR�EH�FDUULHG�RXW�RQ�WKH�
FRPSOHWHG�SURGXFW��%6,�FDUULHV�RXW�XQDQQRXQFHG�LQVSHFWLRQ�YLVLWV�WR�WKH�PDQXIDFWXUHUªV�ZRUNV�DQG�DXGLW�
WHVWLQJ�RI�WKH�SURGXFW��DQG�PD\�ZLWKGUDZ�WKH�OLFHQFH�IRU�DQ\�IDLOXUH�RI�WKH�PDQXIDFWXUHU�WR�FRPSO\�ZLWK�
WKH�UHOHYDQW�VWDQGDUG�RU�WKH�UHTXLUHPHQWV�RI�WKH�VFKHPH�RI�VXSHUYLVLRQ�DQG�FRQWURO��7KH�SUHVHQFH�RI�WKH�
PDUN�RQ�RU�LQ�UHODWLRQ�WR�D�SURGXFW�LV�DQ�DVVXUDQFH�WKDW�WKH�JRRGV�KDYH�EHHQ�SURGXFHG�XQGHU�D�V\VWHP�RI�
VXSHUYLVLRQ��FRQWURO�DQG�WHVWLQJ��RSHUDWHG�GXULQJ�PDQXIDFWXUH�DQG�LQFOXGLQJ�SHULRGLFDO�LQVSHFWLRQ�RI�WKH�
PDQXIDFWXUHUªV�ZRUNV�LQ�DFFRUGDQFH�ZLWK�WKH�FHUWLILFDWLRQ�PDUN�VFKHPH�RI�%6,�

)XUWKHU�SDUWLFXODUV�PD\�EH�REWDLQHG�IURP�WKH�&HUWLILFDWLRQ�DQG�$VVHVVPHQW�'HSDUWPHQW��%ULWLVK�
6WDQGDUGV�,QVWLWXWLRQ��0D\ODQGV�$YHQXH��+HPHO�+HPSVWHDG��+HUWV��+3���64�
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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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