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$PHQGPHQW�1R����

6SHFLILFDWLRQ�IRU

'XFWLOH�LURQ�SLSHV��
ILWWLQJV��DFFHVVRULHV�DQG�
WKHLU�MRLQWV�IRU�JDV�
SLSHOLQHV�¦
5HTXLUHPHQWV�DQG�WHVW�
PHWKRGV

7KH�(XURSHDQ�6WDQGDUG�(1 ����������ZLWK�WKH�LQFRUSRUDWLRQ�RI�
DPHQGPHQW $��������KDV�WKH�VWDWXV�RI�D�%ULWLVK�6WDQGDUG
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7KLV�%ULWLVK�6WDQGDUG��KDYLQJ�
EHHQ�SUHSDUHG�XQGHU�WKH
GLUHFWLRQ�RI�WKH�(QJLQHHULQJ�
6HFWRU %RDUG��ZDV�SXEOLVKHG�
XQGHU WKH�DXWKRULW\�RI�WKH�
6WDQGDUGV�%RDUG�DQG�FRPHV�
LQWR HIIHFW�RQ
���-DQXDU\ ����

��%6,��������

7KH�IROORZLQJ�%6,�UHIHUHQFHV�
UHODWH�WR�WKH�ZRUN�RQ�WKLV�
VWDQGDUG�
&RPPLWWHH�UHIHUHQFH�36(���
'UDIW�IRU�FRPPHQW����������'&

,6%1��������������

&RPPLWWHHV�UHVSRQVLEOH�IRU�WKLV�
%ULWLVK�6WDQGDUG

7KH�SUHSDUDWLRQ�RI�WKLV�%ULWLVK�6WDQGDUG�ZDV�HQWUXVWHG�WR�7HFKQLFDO�
&RPPLWWHH�36(�����,URQ�SLSHV�DQG�ILWWLQJV��XSRQ�ZKLFK�WKH�IROORZLQJ�ERGLHV�
ZHUH�UHSUHVHQWHG�

$GKHVLYH�7DSH�0DQXIDFWXUHUVª�$VVRFLDWLRQ
%ULWLVK�)RXQGU\�$VVRFLDWLRQ
'XFWLOH�,URQ�3LSH�&RPPLWWHH
,QVWLWXWH�RI�%ULWLVK�)RXQGU\PHQ
,QVWLWXWLRQ�RI�0HFKDQLFDO�(QJLQHHUV
,QVWLWXWLRQ�RI�:DWHU�DQG�(QYLURQPHQWDO�0DQDJHPHQW
3LSHOLQH�3URWHFWLRQ�$VVRFLDWLRQ
6RFLHW\�RI�%ULWLVK�:DWHU�,QGXVWULHV
:DWHU�&RPSDQLHV�$VVRFLDWLRQ
:DWHU�5HVHDUFK�&HQWUH
:DWHU�6HUYLFHV�$VVRFLDWLRQ�RI�(QJODQG�DQG�:DOHV

$PHQGPHQWV�LVVXHG�VLQFH�SXEOLFDWLRQ

$PG��1R� 'DWH &RPPHQWV

����� 6HSWHPEHU�
����

$PHQGPHQWV�WR�&ODXVH���DQG�����
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&RQWHQWV

3DJH
&RPPLWWHHV�UHVSRQVLEOH� ,QVLGH�IURQW�FRYHU
1DWLRQDO�IRUHZRUG� LL
)RUHZRUG� �
7H[W�RI�(1 ��� �
1DWLRQDO�DQQH[�1$��LQIRUPDWLYH��6LJQLILFDQW�FKDQJHV�IURP�%6 ���� ��
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LL ��%6,��������

1DWLRQDO�IRUHZRUG

7KLV�%ULWLVK�6WDQGDUG�KDV�EHHQ�SUHSDUHG�E\�7HFKQLFDO�&RPPLWWHH�36(�����,W�LV�
WKH�(QJOLVK�ODQJXDJH�YHUVLRQ�RI�(1 ���������'XFWLOH�LURQ�SLSHV��ILWWLQJV��
DFFHVVRULHV�DQG�WKHLU�MRLQWV�IRU�JDV�SLSHOLQHV�¦�5HTXLUHPHQWV�DQG�WHVW�PHWKRGV��
LQFOXGLQJ�DPHQGPHQW�$��������SXEOLVKHG�E\�WKH�(XURSHDQ�&RPPLWWHH�IRU�
6WDQGDUGL]DWLRQ��&(1��
,Q�FRQMXQFWLRQ�ZLWK�%6�(1 ����DQG�%6�(1 ����LW�VXSHUVHGHV�%6 ������ZKLFK�LV�
ZLWKGUDZQ�
&URVV�UHIHUHQFHV
7KH�%ULWLVK�6WDQGDUGV�ZKLFK�LPSOHPHQW�LQWHUQDWLRQDO�RU�(XURSHDQ�SXEOLFDWLRQV�
UHIHUUHG�WR�LQ�WKLV�GRFXPHQW�PD\�EH�IRXQG�LQ�WKH�%6,�6WDQGDUGV�&DWDORJXH�XQGHU�
WKH�VHFWLRQ�HQWLWOHG�§,QWHUQDWLRQDO�6WDQGDUGV�&RUUHVSRQGHQFH�,QGH[¨�RU�E\�XVLQJ�
WKH�§)LQG¨�IDFLOLW\�RI�WKH�%6,�6WDQGDUGV�(OHFWURQLF�&DWDORJXH�
$�%ULWLVK�6WDQGDUG�GRHV�QRW�SXUSRUW�WR�LQFOXGH�DOO�WKH�QHFHVVDU\�SURYLVLRQV�RI�D�
FRQWUDFW��8VHUV�RI�%ULWLVK�6WDQGDUGV�DUH�UHVSRQVLEOH�IRU�WKHLU�FRUUHFW�DSSOLFDWLRQ�

&RPSOLDQFH�ZLWK�D�%ULWLVK�6WDQGDUG�GRHV�QRW�RI�LWVHOI�FRQIHU�LPPXQLW\�
IURP�OHJDO�REOLJDWLRQV�

6XPPDU\�RI�SDJHV
7KLV�GRFXPHQW�FRPSULVHV�D�IURQW�FRYHU��DQ�LQVLGH�IURQW�FRYHU��SDJHV�L�DQG�LL��
WKH (1�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�
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(8523($1�67$1'$5'

1250(�(8523(e11(

(8523b,6&+(�1250

(1 ���
$XJXVW�����

��$�
'HFHPEHU�����

,&6����������

'HVFULSWRUV��*DV�SLSHOLQHV��SUHVVXUH�SLSHV��JDV�SLSHV��SLSH�ILWWLQJV��FDVW�LURQ�SURGXFWV��VSKHURLGDO�JUDSKLWH�FDVW�LURQ��GLPHQVLRQV��
GLPHQVLRQDO�WROHUDQFHV��PHFKDQLFDO�FKDUDFWHULVWLFV��FRDWLQJV��MRLQLQJ��VSHFLILFDWLRQV��WHVWV��TXDOLW\�DVVXUDQFH

(QJOLVK�YHUVLRQ

'XFWLOH�LURQ�SLSHV��ILWWLQJV��DFFHVVRULHV�DQG�WKHLU�MRLQWV�IRU�
JDV�SLSHOLQHV�¦�5HTXLUHPHQWV�DQG�WHVW�PHWKRGV

�LQFOXGHV�DPHQGPHQW�$�������

7X\DX[��UDFFRUGV�HW�DFFHVVRLUHV�HQ�IRQWH
GXFWLOH�HW�OHXUV�DVVHPEODJHV�SRXU�FDQDOLVDWLRQV�
GH JD]�¦
3UHVFULSWLRQV�HW�PpWKRGHV�GªHVVDL
�LQFOXW�OªDPHQGHPHQW�$�������

5RKUH��)RUPVW�FNH��=XEHK|UWHLOH�DXV�GXNWLOHP�
*X�HLVHQ�XQG�LKUH�9HUELQGXQJHQ�I�U�
*DVOHLWXQJHQ�¦
$QIRUGHUXQJHQ�XQG�3U�IYHUIDKUHQ
�HQWKlOW�bQGHUXQJ�$�������

7KLV�(XURSHDQ�6WDQGDUG�ZDV�DSSURYHG�E\�&(1�RQ ������������$PHQGPHQW�$�
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� VWDQGDUGV� ERGLHV� 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�6WDQGDUGL]DWLRQ
&RPLWp�(XURSpHQ�GH�1RUPDOLVDWLRQ
(XURSlLVFKHV�.RPLWHH�I�U�1RUPXQJ

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

�������$OO�ULJKWV�RI�UHSURGXFWLRQ�DQG�FRPPXQLFDWLRQ�LQ�DQ\�IRUP�DQG�E\�DQ\�PHDQV�UHVHUYHG�LQ�DOO�
FRXQWULHV�WR�&(1�DQG�LWV�PHPEHUV�
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(1 ��������

��%6,���������

)RUHZRUG

7KLV�(XURSHDQ�6WDQGDUG�ZDV�SUHSDUHG�E\�7HFKQLFDO�
&RPPLWWHH�&(1�7&������&DVW�LURQ�SLSHV��ILWWLQJV�
DQG�WKHLU�MRLQWV��WKH�6HFUHWDULDW�RI�ZKLFK�LV�KHOG�E\�
$)125�
,W�LV�RQH�RI�D�VHULHV�RI�VWDQGDUGV�IRU�FDVW�LURQ�
SURGXFWV�IRU�SLSHOLQHV�IRU�YDULRXV�DSSOLFDWLRQV�
,W�GHDOV�ZLWK�WKH�VXEMHFWV�FRYHUHG�E\�WKH�
,QWHUQDWLRQDO�6WDQGDUGV�,62 �����DQG�,62 ������
7KH�PDMRU�GLIIHUHQFHV�DUH�WKH�SUHVHQWDWLRQ�LQ�RQH�
VLQJOH�VWDQGDUG�DQG�WKH�DGGLWLRQ�RI�SURGXFW�
SHUIRUPDQFH�VSHFLILFDWLRQV�
7KLV�(XURSHDQ�6WDQGDUG�VKDOO�EH�JLYHQ�WKH�VWDWXV�RI�
D�QDWLRQDO�VWDQGDUG��HLWKHU�E\�SXEOLFDWLRQ�RI�DQ�
LGHQWLFDO�WH[W�RU�E\�HQGRUVHPHQW��DW�WKH�ODWHVW�E\�
)HEUXDU\ ������DQG�FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV�
VKDOO�EH�ZLWKGUDZQ�DW�WKH�ODWHVW�E\�)HEUXDU\ �����
$FFRUGLQJ�WR�WKH�&(1�&(1(/(&�,QWHUQDO�
5HJXODWLRQV��WKH�IROORZLQJ�FRXQWULHV�DUH�ERXQG�WR�
LPSOHPHQW�WKLV�(XURSHDQ�6WDQGDUG��$XVWULD��
%HOJLXP��'HQPDUN��)LQODQG��)UDQFH��*HUPDQ\��
*UHHFH��,FHODQG��,UHODQG��,WDO\��/X[HPERXUJ��
1HWKHUODQGV��1RUZD\��3RUWXJDO��6SDLQ��6ZHGHQ��
6ZLW]HUODQG��DQG�WKH 8QLWHG .LQJGRP�

)RUHZRUG�WR�DPHQGPHQW�$�
7KLV�DPHQGPHQW�(1����������$�������WR�
(1 ���������KDV�EHHQ�SUHSDUHG�E\�7HFKQLFDO�
&RPPLWWHH�&(1�7&������&DVW�LURQ�SLSHV��ILWWLQJV�
DQG�WKHLU�MRLQWV��WKH�6HFUHWDULDW�RI�ZKLFK�LV�KHOG�E\�
$)125�
7KLV�DPHQGPHQW�WR�WKH�(XURSHDQ�6WDQGDUG�
(1 ���������VKDOO�EH�JLYHQ�WKH�VWDWXV�RI�D�QDWLRQDO�
VWDQGDUG��HLWKHU�E\�SXEOLFDWLRQ�RI�DQ�LGHQWLFDO�WH[W�
RU�E\�HQGRUVHPHQW��DW�WKH�ODWHVW�E\�-XQH�������DQG�
FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV�VKDOO�EH�ZLWKGUDZQ�
DW�WKH�ODWHVW�E\�-XQH������
$FFRUGLQJ�WR�WKH�&(1�&(1(/(&�,QWHUQDO�
5HJXODWLRQV��WKH�QDWLRQDO�VWDQGDUGV�RUJDQL]DWLRQV�
RI�WKH�IROORZLQJ�FRXQWULHV�DUH�ERXQG�WR�LPSOHPHQW�
WKLV�(XURSHDQ�6WDQGDUG��$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�

&RQWHQWV

3DJH
)RUHZRUG �
,QWURGXFWLRQ �
� 6FRSH �
� 1RUPDWLYH�UHIHUHQFHV� �
� 'HILQLWLRQV� �
� 7HFKQLFDO�UHTXLUHPHQWV� �
��� *HQHUDO� �
����� 'XFWLOH�LURQ�SLSHV�DQG�ILWWLQJV� �
����� 6XUIDFH�FRQGLWLRQ�DQG�UHSDLUV� �
����� 7\SHV�RI�MRLQWV�DQG�LQWHUFRQQHFWLRQ� �
��� 'LPHQVLRQDO�UHTXLUHPHQWV� �
����� :DOO�WKLFNQHVV� �
����� ([WHUQDO�GLDPHWHU� �
����� /HQJWK� �
����� 6WUDLJKWQHVV�RI�SLSHV� �
��� 0DWHULDO�FKDUDFWHULVWLFV� �
����� 7HQVLOH�SURSHUWLHV� �
����� +DUGQHVV� ��
��� &RDWLQJV�DQG�OLQLQJV�IRU�SLSHV� ��
����� *HQHUDO� ��
����� ([WHUQDO�FRDWLQJ�RI�]LQF�ZLWK

�ILQLVKLQJ�OD\HU� ��
��� &RDWLQJV�IRU�ILWWLQJV�DQG�DFFHVVRULHV� ��
����� *HQHUDO� ��
����� 3DLQW�FRDWLQJV� ��
��� 0DUNLQJ�RI�SLSHV�DQG�ILWWLQJV� ��
��� /HDNWLJKWQHVV� ��
����� 3LSHV�DQG�ILWWLQJV� ��
����� -RLQWV� ��
� 3HUIRUPDQFH�UHTXLUHPHQWV�IRU�MRLQWV� ��
��� *HQHUDO� ��
��� )OH[LEOH�MRLQWV� ��
����� *HQHUDO� ��
��� 7HVW�FRQGLWLRQV� ��
����� 7HVW�SDUDPHWHUV� ��
��� 5HVWUDLQHG�IOH[LEOH�MRLQWV� ��
��� 3LSHV�ZLWK�VFUHZHG�RQ�RU�ZHOGHG�RQ

IODQJHV� ��
� 7HVW�PHWKRGV� ��
��� 'LPHQVLRQV� ��
����� :DOO�WKLFNQHVV� ��
����� ([WHUQDO�GLDPHWHU� ��
����� /HQJWK� ��
��� 6WUDLJKWQHVV�RI�SLSHV� ��
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(1 ��������

��%6,�������� �

3DJH
��� 7HQVLOH�WHVWLQJ� ��
����� 6DPSOHV� ��
����� 3UHSDUDWLRQ�RI�WHVW�EDU� ��
����� $SSDUDWXV�DQG�WHVW�PHWKRG� ��
����� 7HVW�UHVXOWV� ��
����� 7HVW�IUHTXHQFLHV� ��
��� %ULQHOO�KDUGQHVV� ��
��� :RUNV�OHDNWLJKWQHVV�WHVW�IRU�SLSHV

DQG�ILWWLQJV� ��
����� *HQHUDO� ��
����� $LU�WHVWLQJ� ��
����� +\GURVWDWLF�WHVWLQJ� ��
��� =LQF�FRDWLQJ�PDVV� ��
��� 7KLFNQHVV�RI�SDLQW�FRDWLQJV� ��
� 7\SH�WHVWV� ��
��� /HDNWLJKWQHVV�RI�MRLQWV�WR�LQWHUQDO

SUHVVXUH� ��
��� /HDNWLJKWQHVV�RI�MRLQWV�WR�H[WHUQDO

ZDWHU�SUHVVXUH ��
��� /HDNWLJKWQHVV�DQG�PHFKDQLFDO�

UHVLVWDQFH�RI�VFUHZHG�RQ�DQG�
ZHOGHG�RQ�IODQJHV� ��

� 4XDOLW\�DVVXUDQFH� ��
��� *HQHUDO� ��
��� 7\SH�WHVWV� ��
��� 4XDOLW\�DVVXUDQFH�V\VWHP� ��
� 7DEOHV�RI�GLPHQVLRQV� ��
��� 6RFNHW�DQG�VSLJRW�SLSHV ���
��� )ODQJHG�SLSHV� ��
��� )LWWLQJV�IRU�VRFNHWHG�MRLQWV ���
��� )LWWLQJV�IRU�IODQJHG�MRLQWV� ��
$QQH[�$��QRUPDWLYH��/RQJLWXGLQDO�EHQGLQJ�
UHVLVWDQFH�RI�SLSHV� ��
$QQH[�%��QRUPDWLYH��'LDPHWUDO
VWLIIQHVV�RI�SLSHV� ��
$QQH[�&��LQIRUPDWLYH��)LHOG�RI
XVH��FKDUDFWHULVWLFV�RI�VRLOV� ��
$QQH[�'��LQIRUPDWLYH��&DOFXODWLRQ�PHWKRG�
RI EXULHG SLSHOLQHV��KHLJKWV�RI�FRYHU� ��
)LJXUH�� ��
)LJXUH�� ��
)LJXUH��� ��
)LJXUH��� ��
)LJXUH��� ��
)LJXUH��� ��
)LJXUH��� ��
)LJXUH��� ��

3DJH
)LJXUH�� ��
)LJXUH���� ��
)LJXUH���� ��
)LJXUH���� ��
)LJXUH���� ��
)LJXUH���� ��
)LJXUH���� ��
)LJXUH���� ��
)LJXUH��� ��
)LJXUH���� ��
)LJXUH���� ��
)LJXUH���� ��
)LJXUH��� ��
)LJXUH���� ��
7DEOH�� �
7DEOH��� �
7DEOH�� �
7DEOH��� �
7DEOH��� �
7DEOH�� ��
7DEOH�� ��
7DEOH�� ��
7DEOH�� ��
7DEOH��� ��
7DEOH��� ��
7DEOH��� ��
7DEOH��� ��
7DEOH��� ��
7DEOH��� ��
7DEOH��� ��
7DEOH��� ��
7DEOH��� ��
7DEOH��� ��
7DEOH��� ��
7DEOH��� ��
7DEOH��� ��
7DEOH��� ��
7DEOH��� ��
7DEOH��� ��
7DEOH��� ��
7DEOH�$�� ��
7DEOH�%�� ��
7DEOH�'�� ��
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��%6,�������� �

,QWURGXFWLRQ�

,Q�SUHSDULQJ�WKLV�VWDQGDUG�LW�ZDV�UHFRJQL]HG�WKDW�
WKHUH�PD\�H[LVW�YDULRXV�QDWLRQDO�UHJXODWLRQV�LQ�WKH�
LQGLYLGXDO�PHPEHU�VWDWHV�RI�(XURSH�ZKLFK�PD\�
LQIOXHQFH�VRPH�RI�WKH�UHTXLUHPHQWV��7KLV�VWDQGDUG�
PDNHV�DOORZDQFH�IRU�WKLV�E\�UHIHUULQJ�WR�QDWLRQDO�
UHJXODWLRQV�DW�UHOHYDQW�SODFHV�

��6FRSH
7KLV�(XURSHDQ�6WDQGDUG�VSHFLILHV�WKH�UHTXLUHPHQWV�
DQG�DVVRFLDWHG�WHVW�PHWKRGV�DSSOLFDEOH�WR�GXFWLOH�
LURQ�SLSHV��ILWWLQJV��DFFHVVRULHV�DQG�WKHLU�MRLQWV�IRU�
WKH�FRQVWUXFWLRQ�RI�SLSHOLQHV�
¦�WR�FRQYH\�DLU�RU�FRPEXVWLEOH�JDVHV��H�J� QDWXUDO�
JDV�RU�WRZQ�JDV��DW�SUHVVXUHV�XS�WR ���EDU�
¦�WR�EH�LQVWDOOHG�EHORZ�RU�DERYH�JURXQG�

127(�� $�FRPEXVWLEOH�JDV�LV�D�JDV�RU�DQ\�IXHO�WKDW�LV�LQ�JDVHRXV�
VWDWH�DW�D�WHPSHUDWXUH�RI ����&�DW�D�SUHVVXUH�RI � EDU�
127(�� ,Q�WKLV�VWDQGDUG��DOO�SUHVVXUHV�DUH�UHODWLYH�SUHVVXUHV�
H[SUHVVHG�LQ�EDUV������N3D� �� EDU��

7KLV�VWDQGDUG�VSHFLILHV�UHTXLUHPHQWV�IRU�PDWHULDOV��
GLPHQVLRQV�DQG�WROHUDQFHV��PHFKDQLFDO�SURSHUWLHV�
DQG�VWDQGDUG�FRDWLQJV�RI�GXFWLOH�LURQ�SLSHV�DQG�
ILWWLQJV��,W�DOVR�JLYHV�SHUIRUPDQFH�UHTXLUHPHQWV�IRU�
DOO�FRPSRQHQWV�LQFOXGLQJ�MRLQWV�
7KLV�VWDQGDUG�FRYHUV�SLSHV��ILWWLQJV�DQG�DFFHVVRULHV�
FDVW�E\�DQ\�W\SH�RI�IRXQGU\�SURFHVV�RU�PDQXIDFWXUHG�
E\�IDEULFDWLRQ�RI�FDVW�FRPSRQHQWV��DV�ZHOO�DV�
FRUUHVSRQGLQJ�MRLQWV��LQ�D�VL]H�UDQJH�H[WHQGLQJ�IURP�
'1 ���WR�'1 ����LQFOXVLYH�
7KLV�VWDQGDUG�DSSOLHV�WR�SLSHV��ILWWLQJV�DQG�
DFFHVVRULHV�ZKLFK�DUH�
¦�PDQXIDFWXUHG�ZLWK�VRFNHWHG��IODQJHG�RU�VSLJRW�
HQGV�IRU�MRLQWLQJ�E\�PHDQV�RI�YDULRXV�W\SHV�RI�
JDVNHWV�ZKLFK�DUH�QRW�ZLWKLQ�WKH�VFRSH�RI�WKLV�
VWDQGDUG�
¦�QRUPDOO\�GHOLYHUHG�H[WHUQDOO\�DQG�LQWHUQDOO\�
FRDWHG�
¦�VXLWDEOH�IRU�JDV�WHPSHUDWXUHV�EHWZHHQ�¥��� �&�
DQG �� �&�

��1RUPDWLYH�UHIHUHQFHV
7KLV�(XURSHDQ�6WDQGDUG�LQFRUSRUDWHV�E\�GDWHG�RU�
XQGDWHG�UHIHUHQFH��SURYLVLRQV�IURP�RWKHU�
SXEOLFDWLRQV��7KHVH�QRUPDWLYH�UHIHUHQFHV�DUH�FLWHG�
DW�WKH�DSSURSULDWH�SODFHV�LQ�WKH�WH[W�DQG�WKH�
SXEOLFDWLRQV�DUH�OLVWHG�KHUHDIWHU��)RU�GDWHG�
UHIHUHQFHV��VXEVHTXHQW�DPHQGPHQWV�WR�RU�UHYLVLRQV�
RI�DQ\�RI�WKHVH�SXEOLFDWLRQV�DSSO\�WR�WKLV�(XURSHDQ�
6WDQGDUG�RQO\�ZKHQ�LQFRUSRUDWHG�LQ�LW�E\�
DPHQGPHQW�RU�UHYLVLRQ��)RU�XQGDWHG�UHIHUHQFHV�WKH�
ODWHVW�HGLWLRQ�RI�WKH�SXEOLFDWLRQ�UHIHUUHG�WR�DSSOLHV�
(1�����������'XFWLOH�LURQ�SLSHV��ILWWLQJV��DFFHVVRULHV�
DQG�WKHLU�MRLQWV�IRU�ZDWHU�SLSHOLQHV�¦�5HTXLUHPHQWV�
DQG�WHVW�PHWKRGV��
(1 ��������������0HWDOOLF�PDWHULDOV�¦�7HQVLOH�
WHVWLQJ ¦�3DUW ���0HWKRG�RI�WHVW�DW�DPELHQW�
WHPSHUDWXUH��
(1 ������������4XDOLW\�V\VWHPV�¦�0RGHO�IRU�
TXDOLW\�DVVXUDQFH�LQ�SURGXFWLRQ�DQG�LQVWDOODWLRQ��
(1 ������������*HQHUDO�FULWHULD�IRU�FHUWLILFDWLRQ�
ERGLHV�RSHUDWLQJ�TXDOLW\�V\VWHP�FHUWLILFDWLRQ��
(1 �������������)ODQJHV�DQG�WKHLU�MRLQWV�¦
3DUW����&DVW�LURQ�IODQJHV�¦�31�GHVLJQDWHG��
,62 �����������'XFWLOH�LURQ�SLSHV��ILWWLQJV�DQG�
DFFHVVRULHV�IRU�SUHVVXUH�SLSHOLQHV��
,62 �����������5XEEHU�VHDOV�¦�-RLQW�ULQJV�XVHG�IRU�
JDV�VXSSO\�SLSHV�DQG�ILWWLQJV�¦�6SHFLILFDWLRQ�IRU�
PDWHULDO��
,62 �����������0HWDOOLF�PDWHULDOV�¦�+DUGQHVV�
WHVWV ¦�%ULQHOO�WHVW��
,62 �����������3LSH�FRPSRQHQWV�¦�'HILQLWLRQ�RI�
QRPLQDO�VL]H��
,62 �����������3LSH�FRPSRQHQWV�¦�'HILQLWLRQ�RI�
QRPLQDO�SUHVVXUH��
,62 �����$��������3LSH�FRPSRQHQWV�¦�'HILQLWLRQ�RI�
QRPLQDO�SUHVVXUH��
,62 �����������'LPHQVLRQV�RI�JDVNHWV�IRU�XVH�ZLWK�
IODQJHV�WR�,62 ������

��'HILQLWLRQV
)RU�WKH�SXUSRVHV�RI�WKLV�VWDQGDUG��WKH�IROORZLQJ�
GHILQLWLRQV�DSSO\�

����
GXFWLOH�LURQ

FDVW�LURQ�XVHG�IRU�SLSHV��ILWWLQJV�DQG�DFFHVVRULHV�LQ�
ZKLFK�JUDSKLWH�LV�SUHVHQW�VXEVWDQWLDOO\�LQ�
VSKHURLGDO�IRUP
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� ��%6,��������

����
SLSH

FDVWLQJ�RI�XQLIRUP�ERUH��VWUDLJKW�LQ�D[LV��KDYLQJ�
HLWKHU�VRFNHW��VSLJRW�RU�IODQJHG�HQGV��H[FHSW�IRU�
IODQJHG�VRFNHW�SLHFHV��IODQJHG�VSLJRW�SLHFHV�DQG�
FROODUV�ZKLFK�DUH�FODVVLILHG�DV�ILWWLQJV

����
ILWWLQJ

FDVWLQJ�RWKHU�WKDQ�D�SLSH�ZKLFK�DOORZV�SLSHOLQH�
GHYLDWLRQ��FKDQJH�RI�GLUHFWLRQ�RU�ERUH��,Q�DGGLWLRQ�
IODQJHG�VRFNHW�SLHFHV��IODQJHG�VSLJRW�SLHFHV�DQG�
FROODUV�DUH�DOVR�FODVVLILHG�DV�ILWWLQJV

����
DFFHVVRU\

DQ\�FDVWLQJ�RWKHU�WKDQ�D�SLSH�RU�ILWWLQJ�ZKLFK�LV�XVHG�
LQ�D�SLSHOLQH��H�J��
¦�JODQGV�DQG�EROWV�IRU�PHFKDQLFDO�IOH[LEOH�MRLQWV�
�VHH ������
¦�JODQGV��EROWV�DQG�ORFNLQJ�ULQJV�IRU�UHVWUDLQHG�
IOH[LEOH�MRLQWV��VHH ������
¦�SLSH�VDGGOHV�IRU�VHUYLFH�FRFNV�FRQQHFWLRQ�
¦�DGMXVWDEOH�IODQJHV�DQG�IODQJHV�WR�EH�ZHOGHG�RU�
VFUHZHG�RQ�

127( 9DOYHV�RI�DOO�W\SHV�DUH�QRW�FRYHUHG�E\�WKH�WHUP�DFFHVVRU\�

����
IODQJH

IODW�FLUFXODU�HQG�RI�D�SLSH�RU�ILWWLQJ�H[WHQGLQJ�
SHUSHQGLFXODU�WR�LWV�D[LV��ZLWK�EROW�KROHV�HTXDOO\�
VSDFHG�RQ�D�FLUFOH
127( $�IODQJH�PD\�EH�IL[HG��H�J� LQWHJUDOO\�FDVW�RU�ZHOGHG�RQ��
RU�DGMXVWDEOH��DQ�DGMXVWDEOH�IODQJH�FRPSULVHV�D�ULQJ��LQ�RQH�RU�
VHYHUDO�SDUWV�DVVHPEOHG�WRJHWKHU��ZKLFK�EHDUV�RQ�DQ�HQG�MRLQW�
KXE�DQG�FDQ�EH�IUHHO\�URWDWHG�DURXQG�WKH�SLSH�D[LV�EHIRUH�MRLQWLQJ�

����
FROODU��FRXSOLQJ

FRQQHFWLQJ�SLHFH�XVHG�WR�MRLQ�WRJHWKHU�WKH�VSLJRWV�RI�
PDWLQJ�SLSHV�RU�ILWWLQJV

����
VSLJRW

PDOH�HQG�RI�D�SLSH�RU�ILWWLQJ

����
VRFNHW

IHPDOH�HQG�RI�D�SLSH�RU�ILWWLQJ�WR�PDNH�WKH�
FRQQHFWLRQ�ZLWK�WKH�VSLJRW�RI�WKH�QH[W�FRPSRQHQW

����
JDVNHW

VHDOLQJ�FRPSRQHQW�RI�D�MRLQW

�����
MRLQW

FRQQHFWLRQ�EHWZHHQ�WKH�HQGV�RI�WZR�SLSHV�DQG�RU�
ILWWLQJV�LQ�ZKLFK�D�JDVNHW LV�XVHG�WR�HIIHFW�D�VHDO

�����
IOH[LEOH�MRLQW

MRLQW�ZKLFK�SHUPLWV�VLJQLILFDQW�DQJXODU�GHIOHFWLRQ�
ERWK�GXULQJ�DQG�DIWHU�LQVWDOODWLRQ�DQG�ZKLFK�FDQ�
DFFHSW�D�VOLJKW�RIIVHW�RI�WKH�FHQWUHOLQH

�����
SXVK�LQ�IOH[LEOH�MRLQW

IOH[LEOH�MRLQW�DVVHPEOHG�E\�SXVKLQJ�WKH�VSLJRW�
WKURXJK�WKH�JDVNHW�LQ�WKH�VRFNHW�RI�WKH�PDWLQJ�
FRPSRQHQW

�����
PHFKDQLFDO�IOH[LEOH�MRLQW

IOH[LEOH�MRLQW�LQ�ZKLFK�VHDOLQJ�LV�REWDLQHG�E\�
DSSO\LQJ�SUHVVXUH�WR�WKH�JDVNHW�E\�PHFKDQLFDO�
PHDQV��H�J� D�JODQG

�����
UHVWUDLQHG�IOH[LEOH�MRLQW

IOH[LEOH�MRLQW�LQ�ZKLFK�D�PHDQV�LV�SURYLGHG�WR�
SUHYHQW�VHSDUDWLRQ�RI�WKH�DVVHPEOHG�MRLQW

�����
IODQJHG�MRLQW

MRLQW�EHWZHHQ�WZR�IODQJHG�HQGV

�����
QRPLQDO�VL]H�'1

QXPHULFDO�GHVLJQDWLRQ�RI�VL]H�ZKLFK�LV�FRPPRQ�WR�DOO�
FRPSRQHQWV�LQ�D�SLSLQJ�V\VWHP��,W�LV�D�FRQYHQLHQW�
URXQG�QXPEHU�IRU�UHIHUHQFH�SXUSRVHV�DQG�LV�RQO\�
ORRVHO\�UHODWHG�WR�PDQXIDFWXULQJ�GLPHQVLRQV
�VHH�,62 �����

�����
QRPLQDO�SUHVVXUH

31�1XPHULFDO�GHVLJQDWLRQ�H[SUHVVHG�E\�D�QXPEHU�
ZKLFK�LV�XVHG�IRU�UHIHUHQFH�SXUSRVHV��$OO�
FRPSRQHQWV�RI�WKH�VDPH�QRPLQDO�VL]H�'1�
GHVLJQDWHG�E\�WKH�VDPH�31�QXPEHU�KDYH�FRPSDWLEOH�
PDWLQJ�GLPHQVLRQV��VHH�,62 �����DQG�,62 �����$��

�����
OHDNWLJKWQHVV�WHVW�SUHVVXUH

SUHVVXUH�DSSOLHG�WR�D�FRPSRQHQW�GXULQJ�
PDQXIDFWXUH�LQ�RUGHU�WR�HQVXUH�LWV�OHDNWLJKWQHVV

�����
DOORZDEOH�RSHUDWLQJ�SUHVVXUH��3)$�

PD[LPXP�SUHVVXUH�WKDW�D�FRPSRQHQW�FDQ�ZLWKVWDQG�
FRQWLQXRXVO\�LQ�VHUYLFH

�����
GLDPHWUDO�VWLIIQHVV�RI�D�SLSH

FKDUDFWHULVWLF�RI�D�SLSH�ZKLFK�DOORZV�LW�WR�UHVLVW�
RYDOL]DWLRQ�XQGHU�ORDGLQJ�ZKHQ�LQVWDOOHG
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�����
EDWFK

TXDQWLW\�RI�FDVWLQJV�IURP�ZKLFK�D�VDPSOH�LV�WDNHQ�
IRU�WHVWLQJ�SXUSRVHV�GXULQJ�PDQXIDFWXUH

�����
W\SH�WHVW

SURRI�RI�GHVLJQ�WHVW�ZKLFK�LV�GRQH�RQFH�DQG�LV�
UHSHDWHG�RQO\�DIWHU�FKDQJH�RI�GHVLJQ

�����
OHQJWK

HIIHFWLYH�OHQJWK�RI�D�SLSH�RU�ILWWLQJ��DV�VKRZQ�RQ�WKH�
ILJXUHV�RI�FODXVH �
127( )RU�IODQJHG�SLSHV�DQG�ILWWLQJV��WKH�HIIHFWLYH�OHQJWK�/�
�O IRU�EUDQFKHV��LV�HTXDO�WR�WKH�RYHUDOO�OHQJWK��)RU�VRFNHWHG�SLSHV�
DQG�ILWWLQJV��WKH�HIIHFWLYH�OHQJWK�/X��OX�IRU�EUDQFKHV���LV�HTXDO�WR�
WKH�RYHUDOO�OHQJWK�PLQXV�WKH�VSLJRW�LQVHUWLRQ�GHSWK�DV�JLYHQ�LQ�
WKH�PDQXIDFWXUHUªV�FDWDORJXHV�

�����
GHYLDWLRQ

GHVLJQ�OHQJWK�DOORZDQFH�ZLWK�UHVSHFW�WR�WKH�
VWDQGDUGL]HG�OHQJWK�RI�D�SLSH�RU�D�ILWWLQJ
127( 3LSHV�DQG�ILWWLQJV�DUH�GHVLJQHG�WR�D�OHQJWK�WDNHQ�LQ�WKH�
UDQJH�RI�VWDQGDUG�OHQJWK�SOXV�RU�PLQXV�WKH�GHYLDWLRQ
�VHH�7DEOH�����WKH\�DUH�PDQXIDFWXUHG�WR�WKLV�OHQJWK�SOXV�RU�PLQXV�
WKH�WROHUDQFH�JLYHQ�LQ�7DEOH���

�����
RYDOLW\

RXW�RI�URXQGQHVV�RI�D�SLSH�VHFWLRQ��LW�LV�HTXDO�

WR

ZKHUH�
$��LV�WKH�PD[LPXP�D[LV��LQ�PLOOLPHWUHV�

$��LV�WKH�PLQLPXP�D[LV��LQ�PLOOLPHWUHV�

��7HFKQLFDO�UHTXLUHPHQWV
����*HQHUDO

������'XFWLOH�LURQ�SLSHV�DQG�ILWWLQJV

8QOHVV�RWKHUZLVH�DJUHHG�EHWZHHQ�WKH�PDQXIDFWXUHU�
DQG�WKH�SXUFKDVHU��DOO�SLSHV�VKDOO�EH�GHOLYHUHG�ZLWK�
DQ�H[WHUQDO�FRDWLQJ�RI�]LQF�ZLWK�ILQLVKLQJ�OD\HU�LQ�
DFFRUGDQFH�ZLWK�������DQG�DQ�LQWHUQDO�FRDWLQJ�RI�
SDLQW�LQ�DFFRUGDQFH�ZLWK��������RU��ZKHQ�SLSHV�KDYH�
WR�EH�FDSDEOH�RI�FDUU\LQJ�HLWKHU�JDV�RU�ZDWHU��DQ�
LQWHUQDO�FHPHQW�PRUWDU�OLQLQJ�LQ�FRQIRUPLW\�
ZLWK ������RI�(1�����������7KH�ILHOG�RI�XVH�RI�WKHVH�
SLSHV�LV�JLYHQ�LQ�$QQH[�&�
:KHQ��E\�DJUHHPHQW�EHWZHHQ�PDQXIDFWXUHU�DQG�
SXUFKDVHU��SLSHV�DQG�ILWWLQJV�ZLWK�GLIIHUHQW�ZDOO�
WKLFNQHVV�FODVVHV��OHQJWKV�DQG�RU�FRDWLQJV�DQG�RWKHU�
W\SHV�RI�ILWWLQJV�WKDQ�WKRVH�JLYHQ�LQ ����DQG �����DUH�
VXSSOLHG�ZLWK�UHIHUHQFH�WR�WKLV�VWDQGDUG��WKH\�VKDOO�
FRPSO\�ZLWK�DOO�WKH�RWKHU�UHTXLUHPHQWV�RI�WKLV�
VWDQGDUG�

127(�� 2WKHU�W\SHV�RI�ILWWLQJV�LQFOXGH�DQJOH�EUDQFKHV��WHHV�DQG�
WDSHUV�ZLWK�RWKHU�FRPELQDWLRQV�'1�Õ�GQ��HWF�

7KH�VWDQGDUGL]HG�QRPLQDO�VL]HV�'1�RI�SLSHV�DQG�
ILWWLQJV�DUH�DV�IROORZV��������������������������������
��������������������������������������������
7KH�IXQFWLRQDO�SURSHUWLHV�RI�GXFWLOH�LURQ�SLSHV�DQG�
ILWWLQJV�VKDOO�EH�DV�JLYHQ�LQ�$QQH[�$�DQG
$QQH[�%�GHDOLQJ�UHVSHFWLYHO\�ZLWK�ORQJLWXGLQDO�
EHQGLQJ�UHVLVWDQFH�DQG�GLDPHWUDO�VWLIIQHVV�
127(�� :KHQ�LQVWDOOHG�DQG�RSHUDWHG�XQGHU�WKH�FRQGLWLRQV�IRU�
ZKLFK�WKH\�DUH�GHVLJQHG��VHH�$QQH[�&�DQG�$QQH[�'���GXFWLOH�LURQ�
SLSHV��ILWWLQJV��DFFHVVRULHV�DQG�WKHLU�MRLQWV�PDLQWDLQ�DOO�WKHLU�
IXQFWLRQDO�FKDUDFWHULVWLFV�RYHU�WKHLU�RSHUDWLQJ�OLIH��GXH�WR�WKH�
FRQVWDQW�PDWHULDO�SURSHUWLHV��WR�WKH�VWDELOLW\�RI�WKHLU�FURVV�VHFWLRQ�
DQG�WR�WKHLU�GHVLJQ�ZLWK�KLJK�VDIHW\�IDFWRUV�

������6XUIDFH�FRQGLWLRQ�DQG�UHSDLUV

3LSHV��ILWWLQJV�DQG�DFFHVVRULHV�VKDOO�EH�IUHH�IURP�
GHIHFWV�DQG�VXUIDFH�LPSHUIHFWLRQV�ZKLFK�FRXOG�OHDG�
WR�QRQ�FRPSOLDQFH�ZLWK�FODXVHV ��DQG ��
:KHQ�QHFHVVDU\��SLSHV�DQG�ILWWLQJV�PD\�EH�UHSDLUHG��
IRU�H[DPSOH�E\�ZHOGLQJ��LQ�RUGHU�WR�UHPRYH�VXUIDFH�
LPSHUIHFWLRQV�DQG�ORFDOL]HG�GHIHFWV�ZKLFK�GR�QRW�
DIIHFW�WKH�HQWLUH�ZDOO�WKLFNQHVV��SURYLGHG�WKDW�
¦�WKH�UHSDLUV�DUH�FDUULHG�RXW�DFFRUGLQJ�WR�D�
ZULWWHQ�SURFHGXUH�LQFOXGHG�LQ�WKH�PDQXIDFWXUHUªV�
TXDOLW\�DVVXUDQFH�V\VWHP�
¦�WKH�UHSDLUHG�SLSHV�DQG�ILWWLQJV�FRPSO\�ZLWK�DOO�
WKH�UHTXLUHPHQWV�RI�FODXVHV ��DQG ��

������7\SHV�RI�MRLQWV�DQG�LQWHUFRQQHFWLRQ

��������*HQHUDO

-RLQW�GHVLJQ�DQG�JDVNHW�VKDSHV�DUH�RXWVLGH�WKH�VFRSH�
RI�WKLV�VWDQGDUG�
5XEEHU�JDVNHW�PDWHULDOV�VKDOO�FRPSO\�ZLWK�WKH�
UHTXLUHPHQWV�RI�,62 ������:KHQ�PDWHULDOV�RWKHU�
WKDQ�UXEEHU�DUH�QHFHVVDU\��H�J� IRU�IODQJHG�MRLQWV���
WKH\�VKDOO�FRPSO\�ZLWK�WKH�DSSURSULDWH�(1�VWDQGDUG�
RU��ZKHUH�QR�(1�VWDQGDUG�H[LVWV��WKH�DSSURSULDWH�
,62�VWDQGDUG�

��������)ODQJHG�MRLQWV

7KH�GLPHQVLRQV�DQG�WROHUDQFHV�RI�WKH�IODQJHV�RI�
SLSHV�DQG�ILWWLQJV�VKDOO�FRPSO\�ZLWK�(1 �������DQG�
IODQJH�JDVNHWV�ZLWK�,62 ������7KLV�HQVXUHV�
LQWHUFRQQHFWLRQ�EHWZHHQ�DOO�IODQJHG�FRPSRQHQWV�
�SLSHV��ILWWLQJV��YDOYHV��HWF��RI�WKH�VDPH�31�DQG�'1�
DQG�DGHTXDWH�MRLQW�SHUIRUPDQFH�
$OWKRXJK�LW�GRHV�QRW�DIIHFW�LQWHUFRQQHFWLRQ��WKH�
PDQXIDFWXUHU�VKDOO�VWDWH�LQ�KLV�FDWDORJXHV�ZKHWKHU�
KLV�SURGXFWV�DUH�QRUPDOO\�GHOLYHUHG�ZLWK�IL[HG�
IODQJHV�RU�DGMXVWDEOH�IODQJHV�
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��������)OH[LEOH�MRLQWV

3LSHV�DQG�ILWWLQJV�ZLWK�IOH[LEOH�MRLQWV�VKDOO�FRPSO\�
ZLWK ������IRU�WKHLU�VSLJRW�H[WHUQDO�GLDPHWHUV�'(�
DQG�WKHLU�WROHUDQFHV��7KLV�RIIHUV�WKH�SRVVLELOLW\�RI�
LQWHUFRQQHFWLRQ�EHWZHHQ�FRPSRQHQWV�HTXLSSHG�ZLWK�
GLIIHUHQW�W\SHV�RI�IOH[LEOH�MRLQWV��,Q�DGGLWLRQ��HDFK�
W\SH�RI�IOH[LEOH�MRLQW�VKDOO�EH�GHVLJQHG�WR�IXOILO�WKH�
SHUIRUPDQFH�UHTXLUHPHQWV�RI�FODXVH ��
127(�� )RU�LQWHUFRQQHFWLRQ�ZLWK�FHUWDLQ�W\SHV�RI�MRLQWV�
RSHUDWLQJ�ZLWKLQ�D�WLJKWHU�WROHUDQFH�UDQJH�RQ�'(��WKH�
PDQXIDFWXUHUªV�JXLGDQFH�VKRXOG�EH�IROORZHG�DV�WR�WKH�PHDQV�RI�
HQVXULQJ�DGHTXDWH�MRLQW�SHUIRUPDQFH�DW�KLJK�SUHVVXUHV�
�H�J� PHDVXUHPHQW�DQG�VHOHFWLRQ�RI�H[WHUQDO�GLDPHWHU��
127(�� )RU�LQWHUFRQQHFWLRQ�ZLWK�H[LVWLQJ�SLSHOLQHV�ZKLFK�PD\�
KDYH�H[WHUQDO�GLDPHWHUV�QRW�LQ�FRPSOLDQFH�ZLWK �������WKH�
PDQXIDFWXUHUªV�JXLGDQFH�VKRXOG�EH�IROORZHG�DV�WR�WKH�DSSURSULDWH�
PHDQV�RI�LQWHUFRQQHFWLRQ��H�J� DGDSWRUV��

����'LPHQVLRQDO�UHTXLUHPHQWV

������:DOO�WKLFNQHVV

7KH�QRPLQDO�LURQ�ZDOO�WKLFNQHVV�RI�SLSHV�DQG�ILWWLQJV�
VKDOO�EH�FDOFXODWHG�DV�D�IXQFWLRQ�RI�WKH�QRPLQDO�VL]H��
'1��E\�WKH�IROORZLQJ�IRUPXOD��ZLWK�D�PLQLPXP�
RI � PP�IRU�SLSHV�DQG � PP�IRU�ILWWLQJV�

H� �.�������������'1�
ZKHUH�

H�LV�WKH�QRPLQDO�ZDOO�WKLFNQHVV��LQ�PLOOLPHWUHV�
'1�LV�WKH�QRPLQDO�VL]H�
.�LV�D�FRHIILFLHQW�XVHG�IRU�WKLFNQHVV�FODVV�
GHVLJQDWLRQ��,W�LV�VHOHFWHG�IURP�D�VHULHV�RI�ZKROH�
QXPEHUV������������������������

7KH�VWDQGDUGL]HG�WKLFNQHVV�FODVVHV�DUH�JLYHQ�LQ�WKH�
WDEOHV�RI�FODXVH ���RWKHU�WKLFNQHVVHV�DUH�SRVVLEOH�IRU�
SLSHV�E\�DJUHHPHQW�EHWZHHQ�PDQXIDFWXUHU�DQG�
SXUFKDVHU�
)RU�WKH�ILWWLQJV��WKH�WKLFNQHVV�H�JLYHQ�LQ�WDEOHV�DQG�
RQ�ILJXUHV�RI ����DQG ����LV�WKH�QRPLQDO�WKLFNQHVV�
FRUUHVSRQGLQJ�WR�WKH�PDLQ�SDUW�RI�WKH�ERG\��7KH�
DFWXDO�WKLFNQHVV�DW�DQ\�SDUWLFXODU�SRLQW�UHTXLUHV�WR�
EH�LQFUHDVHG�WR�PHHW�ORFDOL]HG�KLJK�VWUHVVHV�
GHSHQGLQJ�RQ�WKH�VKDSH�RI�WKH�FDVWLQJ�
�H�J� DW LQWHUQDO�UDGLXV�RI�EHQGV��DW�WKH�EUDQFK�ERG\�
MXQFWLRQ�RI�WHHV��HWF��
7KH�WROHUDQFHV�RQ�QRPLQDO�ZDOO�WKLFNQHVV�RI�SLSHV�
DQG�ILWWLQJV�VKDOO�EH�DV�JLYHQ�LQ�7DEOH����7KH�
PHDVXUHPHQW�RI�ZDOO�WKLFNQHVV�VKDOO�EH�LQ�
DFFRUGDQFH�ZLWK ������

7DEOH���

������([WHUQDO�GLDPHWHU

6XEFODXVH ����VSHFLILHV�WKH�YDOXHV�RI�WKH�H[WHUQDO�
GLDPHWHU�'(�RI�WKH�VSLJRW�HQGV�RI�SLSHV�DQG�ILWWLQJV�
DQG�WKHLU�PD[LPXP�DOORZDEOH�WROHUDQFHV��ZKHQ�
PHDVXUHG�XVLQJ�D�FLUFXPIHUHQWLDO�WDSH�LQ�
DFFRUGDQFH�ZLWK��������7KHVH�WROHUDQFHV�DSSO\�WR�WKH�
VSLJRW�HQGV�RI�DOO�WKLFNQHVV�FODVVHV�RI�SLSHV�DQG�
ILWWLQJV�
127(�� &HUWDLQ�W\SHV�RI�IOH[LEOH�MRLQWV�RSHUDWH�ZLWKLQ�D�WLJKWHU�
UDQJH�RI�WROHUDQFH��VHH ���������

)RU�'1 k�����WKH�H[WHUQDO�GLDPHWHU�RI�WKH�SLSH�
EDUUHO�PHDVXUHG�ZLWK�D�FLUFXPIHUHQWLDO�WDSH�VKDOO�
EH�VXFK�DV�WR�DOORZ�WKH�DVVHPEO\�RI�WKH�MRLQW�RYHU�DW�
OHDVW�WZR�WKLUGV�RI�WKH�SLSH�OHQJWK�IURP�WKH�VSLJRW�
HQG��)RU�'1 !������WKH�VDPH�DSSOLHV�WR�D�SHUFHQWDJH�
RI�WKH�SLSHV��ZKHQ�WKH\�QHHG�WR�EH�FXW�RQ�VLWH��DIWHU�
DJUHHPHQW�EHWZHHQ�PDQXIDFWXUHU�DQG�SXUFKDVHU�
,Q�DGGLWLRQ��WKH�RYDOLW\��VHH ������RI�WKH�VSLJRW�DQG�RI�
SLSHV�DQG�ILWWLQJV�VKDOO�
¦�UHPDLQ�ZLWKLQ�WKH�WROHUDQFHV�RQ�'(
�VHH�7DEOH�����IRU�'1 ���WR�'1 ����
¦�QRW�H[FHHG�����IRU�'1 ����WR�'1 ����

127(�� 7KH�PDQXIDFWXUHUªV�JXLGDQFH�VKRXOG�EH�IROORZHG�DV�WR�
WKH�QHFHVVLW\�DQG�PHDQV�RI�RYDOLW\�FRUUHFWLRQ��FHUWDLQ�W\SHV�RI�
IOH[LEOH�MRLQWV�FDQ�DFFHSW�WKH�PD[LPXP�RYDOLW\�ZLWKRXW�D�QHHG�IRU�
VSLJRW�UH�URXQGLQJ�SULRU�WR�MRLQWLQJ�

������/HQJWK

��������6WDQGDUGL]HG�OHQJWKV�RI�VRFNHW�DQG�VSLJRW�
SLSHV

3LSHV�VKDOO�EH�VXSSOLHG�LQ�VWDQGDUGL]HG�OHQJWKV�
RI � P��� P����� P�DQG � P�
7KH�SHUPLVVLEOH�GHYLDWLRQV�RQ�WKH�VWDQGDUGL]HG�
OHQJWK�/X�RI�SLSHV�VKDOO�EH ���� PP�
7KH�PDQXIDFWXUHU�VKDOO�VKRZ�KLV�GHVLJQ�OHQJWKV�
�VHH ������LQ�KLV�FDWDORJXHV�

'LPHQVLRQV�LQ�PLOOLPHWUHV

7\SH�RI�FDVWLQJ H 7ROHUDQFHD

3LSHV�
FHQWULIXJDOO\�
FDVW

��� ¥���

!��� ¥�������������'1�

3LSHV�QRW�
FHQWULIXJDOO\�
FDVW�DQG�
ILWWLQJV

��� ¥���

!��� ¥�������������'1�
D�$�QHJDWLYH�WROHUDQFH�RQO\�LV�JLYHQ��VR�DV�WR�HQVXUH�VXIILFLHQW�
UHVLVWDQFH�WR�LQWHUQDO�SUHVVXUH�
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7KH�OHQJWK�VKDOO�EH�PHDVXUHG�DFFRUGLQJ�WR ������DQG�
VKDOO�EH�ZLWKLQ�WKH�WROHUDQFH�JLYHQ�LQ�7DEOH���
2I�WKH�WRWDO�QXPEHU�RI�VRFNHW�DQG�VSLJRW�SLSHV�WR�EH�
VXSSOLHG�LQ�HDFK�GLDPHWHU��WKH�SHUFHQWDJH�RI�VKRUWHU�
SLSHV�VKDOO�QRW�H[FHHG �� ���LQ�ZKLFK�FDVH�WKH�OHQJWK�
UHGXFWLRQ�VKDOO�EH�
¦�XS�WR ���� P�IRU�WKH�SLSHV�LQ�ZKLFK�VDPSOHV�
KDYH�EHHQ�FXW�IRU�WHVWLQJ��VHH �����
¦�XS�WR � P�E\�LQFUHPHQWV�RI ��� P�

��������6WDQGDUGL]HG�OHQJWKV�RI�IODQJHG�SLSHV

3LSHV�VKDOO�EH�VXSSOLHG�WR�WKH�VWDQGDUGL]HG�OHQJWKV�
JLYHQ�LQ�7DEOH���

7DEOH���

��������6WDQGDUGL]HG�OHQJWKV�RI�ILWWLQJV

)LWWLQJV�VKDOO�EH�VXSSOLHG�WR�WKH�VWDQGDUGL]HG�
OHQJWKV�DV�JLYHQ�LQ�����DQG ����
127( 7ZR�VHULHV�RI�GLPHQVLRQV�DUH�VKRZQ��WKH�VHULHV�$�
FRUUHVSRQGLQJ�WR�,62 �����DQG�WKH�QHZ�VHULHV�%��JHQHUDOO\�
OLPLWHG�XS�WR�'1 ����DW�WKLV�VWDJH�

7KH�SHUPLVVLEOH�GHYLDWLRQV�RQ�WKH�VWDQGDUGL]HG�
OHQJWK�RI�VHULHV�$�ILWWLQJV�VKDOO�EH�DV�VSHFLILHG�LQ�
7DEOH���

7DEOH���

��������7ROHUDQFHV�RI�OHQJWKV

7KH�WROHUDQFHV�RQ�OHQJWKV�VKDOO�EH�DV�JLYHQ�LQ
7DEOH���

7DEOH���

������6WUDLJKWQHVV�RI�SLSHV

3LSHV�VKDOO�EH�VWUDLJKW��ZLWK�D�PD[LPXP�GHYLDWLRQ�
RI ����� ��RI�WKHLU�OHQJWK�
7KH�YHULILFDWLRQ�RI�WKLV�UHTXLUHPHQW�LV�XVXDOO\�
FDUULHG�RXW�E\�YLVXDO�LQVSHFWLRQ��EXW�LQ�FDVH�RI�GRXEW�
RU�LQ�GLVSXWH�WKH�GHYLDWLRQ�VKDOO�EH�PHDVXUHG�LQ�
DFFRUGDQFH�ZLWK ����

����0DWHULDO�FKDUDFWHULVWLFV

������7HQVLOH�SURSHUWLHV

3LSHV�ILWWLQJV�DQG�DFFHVVRULHV�RI�GXFWLOH�LURQ�VKDOO�
KDYH�WKH�WHQVLOH�SURSHUWLHV�JLYHQ�LQ�7DEOH����

7DEOH���

7\SH�RI�SLSH 6WDQGDUG�OHQJWKV�/D
P

:LWK�FDVW�RQ�IODQJHV ����RU���RU���RU��

:LWK�VFUHZHG�RQ�RU�
ZHOGHG�RQ�IODQJHV

��RU���RU���RU��

D�6HH �����
2WKHU�OHQJWKV�DUH�DYDLODEOH�E\�DJUHHPHQW�EHWZHHQ�
PDQXIDFWXUHU�DQG�SXUFKDVHU�

7\SH�RI�ILWWLQJ 'HYLDWLRQ
PP

)ODQJHG�VRFNHWV
)ODQJHG�VSLJRWV
&ROODUV��WDSHUV

���

7HHV �����¥���

%HQGV���������� ������������'1�

%HQGV���������� �������������'1�

%HQGV�������9�DQG�������9�
����� DQG������

������������'1�

7\SH�RI�FDVWLQJ 7ROHUDQFH
PP

6RFNHW�DQG�VSLJRW�SLSHV��IXOO�OHQJWK�
RU�VKRUWHQHG�

���

)LWWLQJV�IRU�VRFNHWHG�MRLQWV ���

3LSHV�DQG�ILWWLQJV�IRU�IODQJHG�MRLQWV ���D

D�%\�DJUHHPHQW�EHWZHHQ�PDQXIDFWXUHU�DQG�SXUFKDVHU��
VPDOOHU�WROHUDQFHV�DUH�SRVVLEOH��EXW�QRW�OHVV�WKDQ��� PP�

7\SH�RI�FDVWLQJ 0LQLPXP�
WHQVLOH�
VWUHQJWK�

5P�

03D

0LQLPXP�
HORQJDWLRQ�

DIWHU�
IUDFWXUH��$�

�

3LSHV�FHQWULIXJDOO\�FDVW ��� ��

3LSHV�QRW�FHQWULIXJDOO\�
FDVW��ILWWLQJV�DQG�
DFFHVVRULHV

��� �

127(�� %\�DJUHHPHQW�EHWZHHQ�PDQXIDFWXUHU�DQG�SXUFKDVHU��
WKH ��� ��SURRI�VWUHVV��5S �����PD\�EH�PHDVXUHG��,W�VKDOO�EH�QRW�
OHVV�WKDQ��
¦���� 03D�ZKHQ�$�U��� ��
¦���� 03D�LQ�RWKHU�FDVHV�
127(�� )RU�FHQWULIXJDOO\�FDVW�SLSHV�WKH�PLQLPXP�HORQJDWLRQ�
DIWHU�IUDFWXUH�VKDOO�EH � ��IRU�WKLFNQHVV�FODVVHV�RYHU�. ���
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'XULQJ�WKH�PDQXIDFWXULQJ�SURFHVV�WKH�
PDQXIDFWXUHU�VKDOO�FDUU\�RXW�VXLWDEOH�WHVWV�LQ�RUGHU�
WR�YHULI\�WKHVH�WHQVLOH�SURSHUWLHV��WKHVH�WHVWV�PD\�EH�
D��HLWKHU�D�EDWFK�VDPSOLQJ�V\VWHP�ZKHUHE\�
VDPSOHV�DUH�REWDLQHG�IURP�WKH�SLSH�VSLJRW�RU��IRU�
ILWWLQJV��IURP�VDPSOHV�FDVW�VHSDUDWHO\�RU�
LQWHJUDOO\�ZLWK�WKH�FDVWLQJV�FRQFHUQHG��7HVW�EDUV�
VKDOO�EH�PDFKLQHG�IURP�WKHVH�VDPSOHV�DQG�WHQVLOH�
WHVWHG�LQ�DFFRUGDQFH�ZLWK �����RU
E��D�V\VWHP�RI�SURFHVV�FRQWURO��H�J� E\
QRQ�GHVWUXFWLYH WHVWLQJ��ZKHUH�D�SRVLWLYH�
FRUUHODWLRQ�FDQ�EH�GHPRQVWUDWHG�ZLWK�WKH�WHQVLOH�
SURSHUWLHV�VSHFLILHG�LQ�7DEOH����7HVWLQJ�
YHULILFDWLRQ�SURFHGXUHV�VKDOO�EH�EDVHG�RQ�WKH�XVH�
RI�FRPSDULWRU�VDPSOHV�KDYLQJ�NQRZQ�DQG�
YHULILDEOH�SURSHUWLHV��7KLV�V\VWHP�VKDOO�EH�
VXSSRUWHG�E\�WHQVLOH�WHVWLQJ�LQ�DFFRUGDQFH�
ZLWK ����

������+DUGQHVV

7KH�KDUGQHVV�RI�WKH�YDULRXV�FRPSRQHQWV�VKDOO�EH�
VXFK�WKDW�WKH\�FDQ�EH�FXW��GULOOHG��WDSSHG�DQG�RU�
PDFKLQHG�ZLWK�QRUPDO�WRROV��,Q�FDVH�RI�GLVSXWH��WKH�
KDUGQHVV�VKDOO�EH�PHDVXUHG�E\�WKH�%ULQHOO�KDUGQHVV�
WHVW�LQ�DFFRUGDQFH�ZLWK�����
7KH�%ULQHOO�KDUGQHVV�VKDOO�QRW�H[FHHG ��� +%�IRU�
SLSHV�DQG ��� +%�IRU�ILWWLQJV�DQG�DFFHVVRULHV��)RU�
FRPSRQHQWV�PDQXIDFWXUHG�E\�ZHOGLQJ��D�KLJKHU�
%ULQHOO�KDUGQHVV�LV�DOORZHG�LQ�WKH�KHDW�DIIHFWHG�]RQH�
RI�WKH�ZHOG�

����&RDWLQJV�DQG�OLQLQJV�IRU�SLSHV

������*HQHUDO

8QOHVV�RWKHUZLVH�DJUHHG�EHWZHHQ�WKH�PDQXIDFWXUHU�
DQG�WKH�SXUFKDVHU��DOO�SLSHV�VKDOO�EH�GHOLYHUHG�ZLWK�
DQ�H[WHUQDO�FRDWLQJ�RI�]LQF�ZLWK�ILQLVKLQJ�OD\HU�LQ�
DFFRUGDQFH�ZLWK ������DQG�DQ�LQWHUQDO�FRDWLQJ�RI�
SDLQW�LQ�FRQIRUPLW\�ZLWK �������7KH�ILHOG�RI�XVH�RI�
WKHVH�SLSHV�LV�JLYHQ�LQ�$QQH[�&�
127( 3LSHV�ZLWK�FDVW�RQ�IODQJHV�PD\�EH�FRDWHG�DV�ILWWLQJV�
�VHH �����

3LSH�HQGV�DUH�JHQHUDOO\�FRDWHG�DV�IROORZV�
¦�H[WHUQDO�VXUIDFH�RI�VSLJRWV��]LQF�FRDWLQJ�ZLWK�
ILQLVKLQJ�OD\HU�
¦�IODQJHV�DQG�VRFNHWV��IDFH�DQG�LQWHUQDO�VXUIDFH���
ELWXPLQRXV�SDLQW�RU�V\QWKHWLF�UHVLQ�SDLQW��DORQH�
RU�DV�D�VXSSOHPHQW�WR�D�SULPHU�RU�]LQF�FRDWLQJ�

%\�DJUHHPHQW�EHWZHHQ�PDQXIDFWXUHU�DQG�
SXUFKDVHU��WKH�IROORZLQJ�FRDWLQJV�PD\�DOVR�EH�
VXSSOLHG��GHSHQGLQJ�RQ�WKH�H[WHUQDO�DQG�LQWHUQDO�
FRQGLWLRQV�RI�XVH��ZKLFK�PD\�EH�GLIIHUHQW�WR�WKRVH�
JLYHQ�LQ�$QQH[�&�
D��([WHUQDO�FRDWLQJV�
¦�]LQF�ULFK�SDLQW�FRDWLQJ�ZLWK�ILQLVKLQJ�OD\HU�

¦�WKLFNHU�PHWDOOLF�]LQF�FRDWLQJ�ZLWK�ILQLVKLQJ�
OD\HU�
¦�SRO\HWK\OHQH�VOHHYLQJ��DV�D�VXSSOHPHQW�WR�
WKH�]LQF�FRDWLQJ�ZLWK�ILQLVKLQJ�OD\HU��
¦�H[WUXGHG�SRO\HWK\OHQH�
¦�H[WUXGHG�SRO\SURS\OHQH�
¦�SRO\XUHWKDQH�
¦�ILEUH�FHPHQW�PRUWDU�
¦�DGKHVLYH�WDSHV�

E��,QWHUQDO�FRDWLQJV��OLQLQJV��
¦�SRO\XUHWKDQH�

F��(QG�FRDWLQJ�
¦�HSR[\�

7KHVH�H[WHUQDO�DQG�LQWHUQDO�FRDWLQJV�VKDOO�FRPSO\�
ZLWK�WKH�FRUUHVSRQGLQJ�(1�VWDQGDUGV�RU��ZKHUH�QR�
(1�VWDQGDUG�H[LVWV��WKH\�VKDOO�FRPSO\�ZLWK�,62�
VWDQGDUGV�RU�ZLWK�QDWLRQDO�VWDQGDUGV��RU�ZLWK�DQ�
DJUHHG�WHFKQLFDO�VSHFLILFDWLRQ�

������([WHUQDO�FRDWLQJ�RI�]LQF�ZLWK�ILQLVKLQJ�
OD\HU

��������*HQHUDO

7KH�H[WHUQDO�FRDWLQJ�RI�FHQWULIXJDOO\�FDVW�GXFWLOH�
LURQ�SLSHV�VKDOO�FRPSULVH�D�OD\HU�RI�PHWDOOLF�]LQF��
FRYHUHG�E\�D�ILQLVKLQJ�OD\HU�RI�ELWXPLQRXV�SURGXFW�RI�
V\QWKHWLF�UHVLQ�FRPSDWLEOH�ZLWK�]LQF��%RWK�OD\HUV�
VKDOO�EH�ZRUNV�DSSOLHG�E\�VSUD\LQJ�ZLWK�VXLWDEOH�
VSUD\�JXQV��WKH�GHVLJQ�RI�ZKLFK�LV�RXWVLGH�WKH�VFRSH�
RI�WKLV�VWDQGDUG�
7KH�]LQF�LV�QRUPDOO\�DSSOLHG�RQ�R[LGH�VXUIDFHG�SLSHV�
DIWHU�KHDW�WUHDWPHQW��DW�WKH�PDQXIDFWXUHUªV�RSWLRQ��
LW�PD\�DOVR�EH�DSSOLHG�RQ�EODVW�FOHDQHG�SLSHV��3ULRU�
WR�DSSOLFDWLRQ�RI�WKH�]LQF��WKH�SLSH�VXUIDFH�VKDOO�EH�
GU\�DQG�IUHH�IURP�UXVW�RU�QRQ�DGKHULQJ�SDUWLFOHV�RU�
IRUHLJQ�PDWWHU�VXFK�DV�RLO�RU�JUHDVH�

��������&RDWLQJ�FKDUDFWHULVWLFV

7KH�PHWDOOLF�]LQF�FRDWLQJ�VKDOO�FRYHU�WKH�H[WHUQDO�
VXUIDFH�RI�WKH�SLSH�DQG�SURYLGH�D�GHQVH��FRQWLQXRXV��
XQLIRUP�OD\HU��,W�VKDOO�EH�IUHH�IURP�VXFK�GHIHFWV�DV�
EDUH�SDWFKHV�RU�ODFN�RI�DGKHVLRQ�
7KH�XQLIRUPLW\�RI�WKH�FRDWLQJ�VKDOO�EH�FKHFNHG�E\�
YLVXDO�LQVSHFWLRQ�
:KHQ�PHDVXUHG�LQ�DFFRUGDQFH�ZLWK �����WKH�PHDQ�
PDVV�RI�]LQF�SHU�XQLW�DUHD�VKDOO�EH�QRW�OHVV�
WKDQ ��� J�P���ZLWK�D�ORFDO�PLQLPXP�RI ��� J�P��

��������5HSDLUV

'DPDJH�WR�FRDWLQJV�ZKHUH�WKH�DUHD�RI�WRWDO�UHPRYDO�
RI�PHWDOOLF�]LQF�KDV�D�ZLGWK�H[FHHGLQJ � PP�DQG�
DUHDV�OHIW�XQFRDWHG��H�J� XQGHU�WHVW�WRNHQ��VHH �����
VKDOO�EH�UHSDLUHG�
5HSDLUV�VKDOO�EH�FDUULHG�RXW�HLWKHU�E\�
D��PHWDOOLF�]LQF�VSUD\�FRPSO\LQJ�ZLWK �������RU
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��%6,�������� ��

E��DSSOLFDWLRQ�RI�]LQF�ULFK�SDLQW�FRQWDLQLQJ�DW�
OHDVW �� ��]LQF�E\�PDVV�RI�GU\�ILOP��WKH�PHDQ�
PDVV�RI�DSSOLHG�SDLQW�VKDOO�EH�QRW�OHVV�
WKDQ���� J�P��

��������)LQLVKLQJ�OD\HU

,W�VKDOO�XQLIRUPO\�FRYHU�WKH�ZKROH�VXUIDFH�RI�WKH�
PHWDOOLF�]LQF�OD\HU�DQG�EH�IUHH�IURP�VXFK�GHIHFWV�DV�
EDUH�SDWFKHV�RU�ODFN�RI�DGKHVLRQ�
7KH�XQLIRUPLW\�RI�WKH�ILQLVKLQJ�OD\HU�VKDOO�EH�
FKHFNHG�E\�YLVXDO�LQVSHFWLRQ�
:KHQ�PHDVXUHG�LQ�DFFRUGDQFH�ZLWK �����WKH�PHDQ�
WKLFNQHVV�RI�WKH�ILQLVKLQJ�OD\HU�VKDOO�EH�QRW�OHVV�
WKDQ ���4P�DQG�WKH�ORFDO�PLQLPXP�WKLFNQHVV�QRW�
OHVV�WKDQ ���4P�

����&RDWLQJV�IRU�ILWWLQJV�DQG�DFFHVVRULHV

������*HQHUDO

8QOHVV�RWKHUZLVH�DJUHHG�EHWZHHQ�WKH�PDQXIDFWXUHU�
DQG�WKH�SXUFKDVHU��DOO�ILWWLQJV��DFFHVVRULHV�DQG�SLSHV�
QRW�FHQWULIXJDOO\�FDVW�VKDOO�EH�GHOLYHUHG�H[WHUQDOO\�
DQG�LQWHUQDOO\�FRDWHG�E\�SDLQW�FRQIRUPLQJ�
ZLWK �������7KHLU�ILHOG�RI�XVH�LV�JLYHQ�LQ�$QQH[�&
%\�DJUHHPHQW�EHWZHHQ�PDQXIDFWXUHU�DQG�
SXUFKDVHU��WKH�IROORZLQJ�FRDWLQJV�PD\�DOVR�EH�
VXSSOLHG��GHSHQGLQJ�RQ�WKH�H[WHUQDO�DQG�LQWHUQDO�
FRQGLWLRQV�RI�XVH��ZKLFK�PD\�EH�GLIIHUHQW�WR�WKRVH�
JLYHQ�LQ�$QQH[�&�
D��([WHUQDO�FRDWLQJV�
¦�]LQF�FRDWLQJ�ZLWK�ILQLVKLQJ�OD\HU�
¦�SRO\HWK\OHQH�VOHHYLQJ��DV�D�VXSSOHPHQW�WR�
WKH�ELWXPLQRXV�SDLQW�RU�WR�WKH�]LQF�FRDWLQJ�
ZLWK�ILQLVKLQJ�OD\HU��
¦�HSR[\�
¦�DGKHVLYH�WDSHV�

E��,QWHUQDO�FRDWLQJV��OLQLQJV��
¦�SRO\XUHWKDQH�
¦�HSR[\�

7KHVH�H[WHUQDO�DQG�LQWHUQDO�FRDWLQJV�VKDOO�FRPSO\�
ZLWK�WKH�FRUUHVSRQGLQJ�(1�VWDQGDUGV�RU��ZKHUH�QR�
(1�VWDQGDUG�H[LVWV��WKH\�VKDOO�FRPSO\�ZLWK�,62�
VWDQGDUGV�RU�ZLWK�QDWLRQDO�VWDQGDUGV��RU�ZLWK�DQ�
DJUHHG�WHFKQLFDO�VSHFLILFDWLRQ�

������3DLQW�FRDWLQJV

��������*HQHUDO

7KH�FRDWLQJ�PDWHULDO�VKDOO�EH�RI�D�ELWXPHQ�RU�
V\QWKHWLF�UHVLQ�EDVH��DSSURSULDWH�DGGLWLYHV��VXFK�DV�
VROYHQWV��LQRUJDQLF�ILOOHUV��HWF���WR�DOORZ�HDV\�
DSSOLFDWLRQ�DQG�GU\LQJ�DUH�SHUPLWWHG�
3ULRU�WR�DSSOLFDWLRQ�RI�WKH�FRDWLQJ��WKH�FDVWLQJ�
VXUIDFH�VKDOO�EH�GU\��IUHH�IURP�UXVW�RU�QRQ�DGKHULQJ�
SDUWLFOHV�RU�IRUHLJQ�PDWWHU�VXFK�DV�RLO�RU�JUHDVH�
7KH�FRDWLQJ�VKDOO�EH�ZRUNV�DSSOLHG�E\�GLSSLQJ��E\�
VSUD\LQJ�RU�E\�EUXVK�

��������&RDWLQJ�FKDUDFWHULVWLFV

7KH�FRDWLQJ�VKDOO�XQLIRUPO\�FRYHU�WKH�ZKROH�VXUIDFH�
RI�WKH�FDVWLQJ�DQG�KDYH�D�VPRRWK�UHJXODU�
DSSHDUDQFH��'U\LQJ�VKDOO�EH�VXIILFLHQW�WR�HQVXUH�
WKDW�LW�ZLOO�QRW�VWLFN�WR�DGMDFHQW�FRDWHG�SLHFHV�
:KHQ�PHDVXUHG�LQ�DFFRUGDQFH�ZLWK �����WKH�PHDQ�
WKLFNQHVV�RI�WKH�FRDWLQJ�VKDOO�EH�QRW�OHVV�WKDQ �� 4P�
DQG�WKH�ORFDO�PLQLPXP�WKLFNQHVV�VKDOO�EH�QRW�OHVV�
WKDQ �� 4P�

����0DUNLQJ�RI�SLSHV�DQG�ILWWLQJV

$OO�SLSHV�DQG�ILWWLQJV�VKDOO�EH�OHJLEO\�DQG�GXUDEO\�
PDUNHG�DQG�VKDOO�EHDU�DW�OHDVW�WKH�IROORZLQJ�
LQIRUPDWLRQ�
¦�WKH�PDQXIDFWXUHUªV�QDPH�RU�PDUN�
¦�WKH�LGHQWLILFDWLRQ�RI�WKH�\HDU�RI�PDQXIDFWXUH�
¦�WKH�LGHQWLILFDWLRQ�DV�GXFWLOH�LURQ�
¦�WKH�'1�
¦�WKH�31�UDWLQJ�RI�IODQJHV�ZKHQ�DSSOLFDEOH�
¦�WKH�UHIHUHQFH�WR�WKLV�VWDQGDUG�
¦�WKH�LGHQWLILFDWLRQ�RI�WKLUG�SDUW\�FHUWLILFDWLRQ�
ZKHQ�DSSOLFDEOH�
¦�WKH�FODVV�GHVLJQDWLRQ�RI�FHQWULIXJDOO\�FDVW�SLSHV�
ZKHQ�RWKHU�WKDQ�.��

7KH�ILUVW�ILYH�PDUNLQJV�JLYHQ�DERYH�VKDOO�EH�FDVW�RQ�
RU�FROG�VWDPSHG��WKH�WKUHH�RWKHU�PDUNLQJV�FDQ�EH�
DSSOLHG�E\�DQ\�PHWKRG��H�J� SDLQWLQJ�RQ�WKH�FDVWLQJ�
RU�DWWDFKHG�WR�WKH�SDFNDJLQJ�

����/HDNWLJKWQHVV

������3LSHV�DQG�ILWWLQJV

3LSHV�DQG�ILWWLQJV�VKDOO�EH�GHVLJQHG�WR�EH�OHDNWLJKW�
DW�WKHLU�DOORZDEOH�RSHUDWLQJ�SUHVVXUH��3)$��
7KH\�VKDOO�DOO�EH�WHVWHG�LQ�DFFRUGDQFH�ZLWK ����DQG�
VKDOO�H[KLELW�QR�YLVLEOH�OHDNDJH��VZHDWLQJ�RU�DQ\�
RWKHU�VLJQ�RI�IDLOXUH�

������-RLQWV

-RLQWV�VKDOO�EH�GHVLJQHG�WR�IXOILO�WKH�IROORZLQJ�
UHTXLUHPHQWV�
D��WR�GXUDEO\�ZLWKVWDQG�ZLWKRXW�OHDNDJH�WKH�
DOORZDEOH�RSHUDWLQJ�SUHVVXUH��3)$��RI�
FRUUHVSRQGLQJ�SLSHV�DQG�ILWWLQJV��RU�WKHLU�RZQ�
3)$�DV�JLYHQ�LQ�WKH�PDQXIDFWXUHUªV�FDWDORJXHV��
ZKLFKHYHU�LV�WKH�ORZHVW��7KLV�DSSOLHV�XQGHU�DOO�
QRUPDO�VHUYLFH�FRQGLWLRQV�DQG�MRLQW�PRYHPHQWV�
�DQJXODU��UDGLDO�DQG�D[LDO��
E��WR�ZLWKVWDQG�ZLWKRXW�DQ\�LQJUHVV�RI�ZDWHU�DQ�
H[WHUQDO�K\GURVWDWLF�SUHVVXUH�RI � EDU��ZKHQ�WKH\�
DUH�LQWHQGHG�IRU�XVH�GHHSHU�WKDQ � P�EHORZ�WKH�
ZDWHU�OHYHO��H�J� ULYHU��ODNH��DTXLIHU��

,Q�RUGHU�WR�IXOILO�WKHVH�UHTXLUHPHQWV��WKH�MRLQWV�VKDOO�
FRPSO\�ZLWK�WKH�SHUIRUPDQFH�UHTXLUHPHQWV�RI�
FODXVH ��
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��3HUIRUPDQFH�UHTXLUHPHQWV�IRU�MRLQWV
����*HQHUDO

,Q�RUGHU�WR�HQVXUH�WKHLU�ILWQHVV�IRU�SXUSRVH�LQ�WKH�
ILHOG�RI�JDV�VXSSO\�DOO�WKH�MRLQWV�VKDOO�IXOILO�WKH�
SHUIRUPDQFH�UHTXLUHPHQWV�RI�FODXVH ��
7KHUH�VKDOO�EH�D�W\SH�WHVW�IRU�DW�OHDVW�RQH�'1�IRU�
HDFK�RI�WKH�JURXSLQJV�JLYHQ�LQ�7DEOH����2QH�'1�LV�
UHSUHVHQWDWLYH�RI�D�JURXSLQJ�ZKHQ�WKH�SHUIRUPDQFHV�
DUH�EDVHG�RQ�WKH�VDPH�GHVLJQ�SDUDPHWHUV�
WKURXJKRXW�WKH�VL]H�UDQJH�

7DEOH���

,I�D�JURXSLQJ�FRYHUV�SURGXFWV�RI�GLIIHUHQW�GHVLJQV�
DQG�RU�PDQXIDFWXUHG�E\�GLIIHUHQW�SURFHVVHV��WKH�
JURXSLQJ�VKDOO�EH�VXE�GLYLGHG�
127( ,I�IRU�D�PDQXIDFWXUHU�D�JURXSLQJ�FRQWDLQV�RQO\�RQH�'1��
WKLV�'1�PD\�EH�FRQVLGHUHG�DV�SDUW�RI�WKH�DGMDFHQW�JURXSLQJ�
SURYLGHG�WKDW�LW�LV�RI�LGHQWLFDO�GHVLJQ�DQG�PDQXIDFWXUHG�E\�WKH�
VDPH�SURFHVV�

����)OH[LEOH�MRLQWV

������*HQHUDO

$OO�MRLQWV�VKDOO�EH�GHVLJQHG�WR�EH�IXOO\�IOH[LEOH��
FRQVHTXHQWO\��WKH�DOORZDEOH�DQJXODU�GHIOHFWLRQ�
GHFODUHG�E\�WKH�PDQXIDFWXUHU�VKDOO�EH�QRW�OHVV�WKDQ�
¦������9�IRU�'1 ���WR�'1 ����
¦������9�IRU�'1 ����WR�'1 ����

$OO�MRLQWV�VKDOO�EH�GHVLJQHG�WR�SURYLGH�VXIILFLHQW�
D[LDO�PRYHPHQW��WKH�DOORZDEOH�ZLWKGUDZDO�VKDOO�EH�
GHFODUHG�E\�WKH�PDQXIDFWXUHU�
127( 7KLV�SHUPLWV�WKH�LQVWDOOHG�SLSHOLQH�WR�DFFRPPRGDWH�
JURXQG�PRYHPHQWV�DQG�RU�WKHUPDO�HIIHFWV�ZLWKRXW�LQFXUULQJ�
DGGLWLRQDO�VWUHVVHV�

������7HVW�FRQGLWLRQV

$OO�MRLQW�GHVLJQV�VKDOO�EH�W\SH�WHVWHG�XQGHU�WKH�PRVW�
XQIDYRXUDEOH�DSSOLFDEOH�FRQGLWLRQV�RI�WROHUDQFH�DQG�
MRLQW�PRYHPHQW�DV�JLYHQ�EHORZ�
D��MRLQW�RI�PD[LPXP�DQQXOXV��VHH ���������
DOLJQHG��ZLWKGUDZQ�WR�WKH�DOORZDEOH�YDOXH�
GHFODUHG�E\�WKH�PDQXIDFWXUHU��DQG�VXEMHFW�WR�
VKHDU��VHH ���������
E��MRLQW�RI�PD[LPXP�DQQXOXV��VHH ����������
GHIOHFWHG�WR�WKH�DOORZDEOH�YDOXH�GHFODUHG�E\�WKH�
PDQXIDFWXUHU��VHH �������

7KH�MRLQWV�VKDOO�H[KLELW�QR�YLVLEOH�OHDNDJH�ZKHQ�
VXEMHFWHG�WR�WKH�IROORZLQJ�WHVWV�
¦�WHVW����LQWHUQDO�SQHXPDWLF�SUHVVXUH�LQ�
DFFRUGDQFH�ZLWK �����WKH�WHVW�SUHVVXUH�VKDOO�
EH ��� S���� EDU��ZKHUH�S�LV�WKH�DOORZDEOH�
RSHUDWLQJ�SUHVVXUH�RI�WKH�MRLQW�GHFODUHG�E\�WKH�
PDQXIDFWXUHU�

¦�WHVW����RSWLRQDO��VHH ��������H[WHUQDO�K\GURVWDWLF�
SUHVVXUH�RI � EDU��LQ�DFFRUGDQFH�ZLWK ����>XQGHU�
WHVW�FRQGLWLRQ�D��RQO\@�

������7HVW�SDUDPHWHUV

��������$QQXOXV

$OO�MRLQWV�VKDOO�EH�W\SH�WHVWHG�DW�WKH�H[WUHPHV�RI�
PDQXIDFWXULQJ�WROHUDQFH�VXFK�WKDW�WKH�DQQXODU�JDS�
EHWZHHQ�WKH�VHDOLQJ�VXUIDFHV�RI�WKH�VRFNHW�DQG�RI�WKH�
VSLJRW�LV�HTXDO�WR�WKH�PD[LPXP�GHVLJQ�YDOXH�
SOXV � ���PLQXV � ���,W�LV�SHUPLVVLEOH�WR�PDFKLQH�
VRFNHW�LQWHUQDO�VXUIDFHV�WR�DFKLHYH�WKH�UHTXLUHG�
DQQXOXV�IRU�WKH�W\SH�WHVW�HYHQ�WKRXJK�WKH�UHVXOWDQW�
GLDPHWHU�FDQ�EH�VOLJKWO\�RXWVLGH�WKH�QRUPDO�
PDQXIDFWXULQJ�WROHUDQFH�

��������3LSH�WKLFNQHVV

$OO�MRLQWV�VKDOO�EH�W\SH�WHVWHG�ZLWK�D�VSLJRW�KDYLQJ�
DQ�DYHUDJH�LURQ�ZDOO�WKLFNQHVV��RYHU�D�GLVWDQFH�
RI � ³ '1�LQ�PLOOLPHWUHV�IURP�WKH�VSLJRW�HQG�IDFH��
HTXDO�WR�WKH�VSHFLILHG�PLQLPXP�YDOXH�IRU�WKH�SLSH�
IRU�ZKLFK�WKH�MRLQW�LV�GHVLJQDWHG�SOXV ������
PLQXV � ���,W�LV�SHUPLVVLEOH�WR�PDFKLQH�WKH�VSLJRW�
HQG�RI�WKH�WHVW�SLSH�LQ�WKH�ERUH�WR�DFKLHYH�WKH�
UHTXLUHG�WKLFNQHVV�

��������6KHDU

$OO�MRLQWV�VKDOO�EH�W\SH�WHVWHG�ZLWK�D�UHVXOWDQW�VKHDU�
IRUFH�DFURVV�WKH�MRLQWV�RI�QRW�OHVV�WKDQ �� ³ '1�LQ�
QHZWRQV��WDNLQJ�LQWR�DFFRXQW�WKH�ZHLJKW�RI�WKH�SLSH�
DQG�RI�LWV�FRQWHQWV�DQG�WKH�JHRPHWU\�RI�WKH�WHVW�
DVVHPEO\��VHH �����

����5HVWUDLQHG�IOH[LEOH�MRLQWV

$OO�UHVWUDLQHG�MRLQWV�VKDOO�EH�GHVLJQHG�WR�EH�DW�OHDVW�
VHPL�IOH[LEOH��FRQVHTXHQWO\��WKH�DOORZDEOH�DQJXODU�
GHIOHFWLRQ�GHFODUHG�E\�WKH�PDQXIDFWXUHU�VKDOO�EH�QRW�
OHVV�WKDQ�KDOI�RI�WKH�YDOXH�VKRZQ�LQ�������
$OO�UHVWUDLQHG�MRLQW�GHVLJQV�VKDOO�EH�W\SH�WHVWHG�LQ�
DFFRUGDQFH�ZLWK�����DQG ����IROORZLQJ�WKH�
UHTXLUHPHQWV�RI�������DQG �������H[FHSW�WKDW�
¦�WKH�ZLWKGUDZDO�FRQGLWLRQ�RI ����� D��VKDOO�QRW�
DSSO\�
¦�WKHUH�VKDOO�EH�QR�H[WHUQDO�D[LDO�UHVWUDLQW�LQ�
LQWHUQDO�SUHVVXUH�WHVWV�VR�WKDW�WKH�MRLQW�LV�VXEMHFW�
WR�WKH�IXOO�HQG�WUXVW�

'XULQJ�WKH�LQWHUQDO�SUHVVXUH�WHVWV��WKH�D[LDO�
PRYHPHQW�VKDOO�UHDFK�D�VWDEOH�YDOXH�DQG�FHDVH�
127( :KHQ�WKH�UHVWUDLQLQJ�PHFKDQLVP�DQG�WKH�VHDOLQJ�
FRPSRQHQW�RI�D�UHVWUDLQHG�MRLQW�DUH�LQGHSHQGHQW��VXFK�D�MRLQW�GRHV�
QRW�QHHG�WR�EH�VXEMHFWHG�WR�WHVW � RI ������LI�WKH�XQUHVWUDLQHG�
YHUVLRQ�RI�WKH�MRLQW�KDV�SDVVHG�WKLV�WHVW�

'1�*URXSLQJV ���WR���� ����WR����

3UHIHUUHG�'1�LQ�HDFK�
JURXSLQJ

��� ���
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����3LSHV�ZLWK�VFUHZHG�RQ�RU�ZHOGHG�RQ�
IODQJHV

,Q�RUGHU�WR�GHPRQVWUDWH�WKHLU�VWUHQJWK�DQG�
OHDNWLJKWQHVV�LQ�VHYHUH�VHUYLFH�FRQGLWLRQV��SLSHV�
ZLWK�VFUHZHG�RQ�RU�ZHOGHG�RQ�IODQJHV�VKDOO�EH�
VXEMHFWHG�WR�D�W\SH�WHVW�WR�SURYH�WKH�PHWKRG�RI�IODQJH�
WR�SLSH�DWWDFKPHQW��:KHQ�WHVWHG�LQ�DFFRUGDQFH�
ZLWK �����WKH\�VKDOO�VKRZ�QR�YLVLEOH�OHDNDJH�XQGHU�
WKH�FRPELQHG�HIIHFWV�RI�D�K\GURVWDWLF�LQWHUQDO�
SUHVVXUH�HTXDO��LQ�EDUV��WR � ³ 31�DQG�RI�DQ�H[WHUQDO�
ORDG�VXIILFLHQW�WR�FDXVH�WKH�EHQGLQJ�PRPHQWV�JLYHQ�
LQ�7DEOH����7KH�FDOFXODWLRQ�RI�WKH�H[WHUQDO�ORDG�WR�EH�
DSSOLHG�VKDOO�WDNH�DFFRXQW�RI�WKH�EHQGLQJ�PRPHQW�
GXH�WR�WKH�ZHLJKW�RI�WKH�FRPSRQHQWV�DQG�RI�WKH�
ZDWHU�LQ�WKH�WHVW�DVVHPEO\�
127(�� )ODQJHG�SLSHOLQHV�PD\�EH�VXEMHFWHG�LQ�VHUYLFH�WR�KLJK�
EHQGLQJ�PRPHQWV�FDXVHG�E\�ODUJH�XQVXSSRUWHG�VSDQV�DQG�RU�
VHWWOHPHQWV�RI�VXSSRUWV�
127(�� 7KH�EHQGLQJ�PRPHQWV�JLYHQ�LQ�7DEOH���DUH�HTXDO�WR�
IRXU�WLPHV�WKRVH�UHVXOWLQJ�IURP�WKH�ZHLJKW�RI�WKH�SLSHV�DQG�RI�WKH�
ZDWHU�RYHU�DQ�XQVXSSRUWHG�OHQJWK�/�EHWZHHQ�VLPSOH�VXSSRUWV��
ZLWK�

¦�/� �� P�IRU�'1�k�����
¦�/� ��� P�IRU�'1�U�����

7DEOH���

��7HVW�PHWKRGV
����'LPHQVLRQV

������:DOO�WKLFNQHVV

$OO�FHQWULIXJDOO\�FDVW�SLSHV�VKDOO�EH�YLVXDOO\�
LQVSHFWHG�IRU�FRORXU�XQLIRUPLW\�DV�WKH\�DUH�H[WUDFWHG�
IURP�WKH�PRXOG�LQ�RUGHU�WR�GHWHFW�LURQ�ZDOO�WKLFNQHVV�
GLIIHUHQFHV�DW�DQ�HDUO\�VWDJH�
7KH�LURQ�ZDOO�WKLFNQHVV�VKDOO�EH�PHDVXUHG�E\�
VXLWDEOH�HTXLSPHQW��H�J� PHFKDQLFDO�RU�XOWUDVRQLF��
DW�UHJXODU�LQWHUYDOV�DORQJ�WKH�SLSH�EDUUHO��7KH�
PDQXIDFWXUHUªV�SURFHVV�FRQWURO�V\VWHP�VKDOO�VSHFLI\�
WKH�IUHTXHQF\�RI�WKLV�WHVW�

������([WHUQDO�GLDPHWHU

6RFNHW�DQG�VSLJRW�SLSHV�VKDOO�EH�PHDVXUHG�DW�WKHLU�
VSLJRW�HQG�E\�PHDQV�RI�D�FLUFXPIHUHQWLDO�WDSH�RU�
FRQWUROOHG�E\�SDVV�IDLO�JDXJHV��7KH�PDQXIDFWXUHUªV�
SURFHVV�FRQWURO�V\VWHP�VKDOO�VSHFLI\�WKH�IUHTXHQF\�RI�
WKLV�WHVW�
,Q�DGGLWLRQ��WKH\�VKDOO�EH�YLVXDOO\�LQVSHFWHG�IRU�
FRPSOLDQFH�ZLWK�WKH�VSLJRW�DOORZDEOH�RYDOLW\�DQG��LQ�
FDVH�RI�GRXEW��WKH�PD[LPXP�DQG�PLQLPXP�VSLJRW�
D[HV�VKDOO�EH�PHDVXUHG�E\�VXLWDEOH�HTXLSPHQW�RU�
FRQWUROOHG�E\�SDVV�IDLO�JDXJHV�

������/HQJWK

7KH�OHQJWK�RI�VRFNHW�DQG�VSLJRW�SLSHV�VKDOO�EH�
PHDVXUHG�E\�VXLWDEOH�HTXLSPHQW�
¦�RQ�WKH�ILUVW�SLSH�FDVW�IURP�D�QHZ�PRXOG��IRU
DV�FDVW�SLSHV�
¦�RQ�WKH�ILUVW�SLSH��IRU�SLSHV�ZKLFK�DUH�
V\VWHPDWLFDOO\�FXW�WR�D�SUH�VHW�OHQJWK�

����6WUDLJKWQHVV�RI�SLSHV

7KH�SLSH�VKDOO�EH�UROOHG�RQ�WZR�JDQWULHV�RU�URWDWHG�
DURXQG�LWV�D[LV�RQ�UROOHUV��ZKLFK�LQ�HDFK�FDVH�DUH�
VHSDUDWHG�E\�QRW�OHVV�WKDQ�WZR�WKLUGV�RI�WKH�
VWDQGDUGL]HG�SLSH�OHQJWK�
7KH�SRLQW�RI�PD[LPXP�GHYLDWLRQ�IURP�WKH�VWUDLJKW�
D[LV�VKDOO�EH�GHWHUPLQHG�DQG�WKH�GHYLDWLRQ�
PHDVXUHG�DW�WKDW�SRLQW�

����7HQVLOH�WHVWLQJ

������6DPSOHV

7KH�WKLFNQHVV�RI�WKH�VDPSOH�DQG�WKH�GLDPHWHU�RI�WKH�
WHVW�EDU�VKDOO�EH�DV�JLYHQ�LQ�7DEOH���

��������&HQWULIXJDOO\�FDVW�SLSHV

$�VDPSOH�VKDOO�EH�FXW�IURP�WKH�VSLJRW�HQG�RI�WKH�SLSH��
7KLV�VDPSOH�PD\�EH�FXW�SDUDOOHO�ZLWK�RU�
SHUSHQGLFXODU�WR�WKH�SLSH�D[LV��EXW�LQ�FDVH�RI�GLVSXWH�
WKH�SDUDOOHO�ZLWK�D[LV�VDPSOH�VKDOO�EH�XVHG�

'1 %HQGLQJ�
PRPHQW

0LQLPXP�GLVWDQFH�;D

PP

N1�³�P .� .��
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��������3LSHV�QRW�FHQWULIXJDOO\�FDVW��ILWWLQJV�DQG�
DFFHVVRULHV

$W�WKH�PDQXIDFWXUHUªV�RSWLRQ��VDPSOHV�VKDOO�EH�
HLWKHU�FDVW�LQWHJUDOO\�ZLWK�WKH�FDVWLQJV�RU�FDVW�
VHSDUDWHO\��,Q�WKH�ODWWHU�FDVH�WKH\�VKDOO�EH�FDVW�IURP�
WKH�VDPH�PHWDO�DV�WKDW�XVHG�IRU�WKH�FDVWLQJV��,I�WKH�
FDVWLQJV�DUH�VXEMHFWHG�WR�KHDW�WUHDWPHQW��WKH�
VDPSOHV�VKDOO�EH�VXEMHFW�WR�WKH�VDPH�KHDW�WUHDWPHQW�

������3UHSDUDWLRQ�RI�WHVW�EDU

$�WHVW�EDU�VKDOO�EH�PDFKLQHG�IURP�HDFK�VDPSOH�WR�EH�
UHSUHVHQWDWLYH�RI�WKH�PHWDO�DW�WKH�PLG�WKLFNQHVV�RI�
WKH�VDPSOH��ZLWK�D�F\OLQGULFDO�SDUW�KDYLQJ�WKH�
GLDPHWHU�JLYHQ�LQ�7DEOH���
7KH�WHVW�EDU�VKDOO�KDYH�D�JDXJH�OHQJWK�HTXDO�WR�DW�
OHDVW�ILYH�WLPHV�WKH�QRPLQDO�WHVW�EDU�GLDPHWHU��7KH�
HQGV�RI�WKH�WHVW�EDU�VKDOO�EH�VXFK�WKDW�WKH\�ZLOO�ILW�
WKH�WHVWLQJ�PDFKLQH�
7KH�VXUIDFH�URXJKQHVV�SURILOH�RI�WKH�F\OLQGULFDO�SDUW�
RI�WKH�WHVW�EDU�VKDOO�EH�VXFK�WKDW�5] k�����
7ZR�PHWKRGV�RI�PHDVXULQJ�WKH�WHQVLOH�VWUHQJWK�RI�
WKH�WHVW�EDU�PD\�EH�XVHG�DW�WKH�PDQXIDFWXUHUªV�
RSWLRQ�
0HWKRG�$�
0DFKLQH�WKH�WHVW�EDU�WR�LWV�QRPLQDO�GLDPHWHU���� ���
PHDVXUH�WKH�DFWXDO�GLDPHWHU�EHIRUH�WKH�WHVW�ZLWK�DQ�
DFFXUDF\�RI������ PP�DQG�XVH�WKLV�PHDVXUHG�
GLDPHWHU�WR�FDOFXODWH�WKH�FURVV�VHFWLRQDO�DUHD�DQG�
WKH�WHQVLOH�VWUHQJWK��RU
0HWKRG�%�
0DFKLQH�WKH�WHVW�EDU�WR�LWV�QRPLQDO�DUHD�6R�ZLWKLQ�D�
VSHFLILHG�WROHUDQFH�RQ�GLDPHWHU��VHH�7DEOH����DQG�XVH�
WKH�QRPLQDO�DUHD�WR�FDOFXODWH�WKH�WHQVLOH�VWUHQJWK�

������$SSDUDWXV�DQG�WHVW�PHWKRG

7KH�WHVWLQJ�PDFKLQH�VKDOO�KDYH�VXLWDEOH�KROGHUV�RU�
JULSV�WR�VXLW�WKH�WHVW�EDU�HQGV�VR�DV�WR�DSSO\�WKH�WHVW�
ORDG�D[LDOO\��7KH�WHVWLQJ�PDFKLQH�VKDOO�KDYH�D�IRUFH�
UDQJH�VXLWDEOH�IRU�WHVWLQJ�WKH�EDUV�WR�IDLOXUH�ZKLOVW�
LQGLFDWLQJ�WKH�ORDG�DSSOLHG�
7KH�DFFXUDF\�FODVV�RI�WKH�WHVWLQJ�PDFKLQH�VKDOO�EH�LQ�
DFFRUGDQFH�ZLWK�FODXVH ��RI�(1 ��������������
7KH UDWH�RI�VWUHVVLQJ�VKDOO�EH�DV�FRQVWDQW�DV�SRVVLEOH�
ZLWKLQ�WKH�OLPLWV�RI � 1�PP��WR �� 1�PP��SHU�
VHFRQG�
7KH�WHQVLOH�VWUHQJWK�VKDOO�EH�FDOFXODWHG�E\�GLYLGLQJ�
WKH�PD[LPXP�IRUFH�VXVWDLQHG�E\�WKH�WHVW�EDU�E\�WKH�
FURVV�VHFWLRQDO�DUHD�RI�WKH�WHVW�EDU�EHIRUH�WHVWLQJ��
7KH�H[WHQGHG�JDXJH�OHQJWK�VKDOO�EH�PHDVXUHG�DIWHU�
SLHFLQJ�WRJHWKHU�WKH�WZR�SDUWV�RI�WKH�WHVW�EDU�DIWHU�
IUDFWXUH��7KH�HORQJDWLRQ�VKDOO�EH�FDOFXODWHG�XVLQJ�
WKH�UDWLR�RI�WKH�H[WHQGHG�JDXJH�OHQJWK�WR�WKH�RULJLQDO�
JDXJH�OHQJWK��$OWHUQDWLYHO\��WKH�HORQJDWLRQ�PD\�EH�
PHDVXUHG�GLUHFWO\�E\�PHDQV�RI�DQ�H[WHQVRPHWHU�

������7HVW�UHVXOWV

7HVW�UHVXOWV�VKDOO�FRPSO\�ZLWK�7DEOH����,I�WKH\�GR�QRW�
FRPSO\��WKH�PDQXIDFWXUHU�VKDOO�
D��LQ�WKH�FDVH�ZKHUH�WKH�PHWDO�GRHV�QRW�DFKLHYH�
WKH�UHTXLUHG�PHFKDQLFDO�SURSHUWLHV��LQYHVWLJDWH�
WKH�UHDVRQ�DQG�HQVXUH�WKDW�DOO�FDVWLQJ�LQ�WKH�
EDWFK�DUH�HLWKHU�UH�KHDW�WUHDWHG�RU�UHMHFWHG��
&DVWLQJV�ZKLFK�KDYH�EHHQ�UH�KHDW�WUHDWHG�DUH�
WKHQ�UH�WHVWHG�LQ�DFFRUGDQFH�ZLWK ����
127( 7KH�PDQXIDFWXUHU�PD\�OLPLW�WKH�DPRXQW�RI�UHMHFWLRQ�
E\�PDNLQJ�WHVWV�XQWLO�WKH�UHMHFWHG�EDWFK�RI�FDVWLQJV�LV�
EUDFNHWHG��LQ�RUGHU�RI�PDQXIDFWXUH��E\�D�VXFFHVVIXO�WHVW�DW�
HDFK�HQG�RI�WKH�LQWHUYDO�LQ�TXHVWLRQ�

E��LQ�WKH�FDVH�RI�D�GHIHFW�LQ�WKH�WHVW�EDU��FDUU\�RXW�
D�IXUWKHU�WHVW��,I�LW�SDVVHV��WKH�EDWFK�LV�DFFHSWHG��
LI�QRW��WKH�PDQXIDFWXUHU�KDV�WKH�RSWLRQ�WR�SURFHHG�
DV�LQ�D��DERYH�

������7HVW�IUHTXHQFLHV

7KH�IUHTXHQF\�RI�WHVWLQJ�LV�UHODWHG�WR�WKH�V\VWHP�RI�
SURGXFWLRQ�DQG�TXDOLW\�FRQWURO�XVHG�E\�WKH�
PDQXIDFWXUHU��VHH ��������7KH�PD[LPXP�EDWFK�VL]HV�
VKDOO�EH�DV�JLYHQ�LQ�7DEOH���

����%ULQHOO�KDUGQHVV

:KHQ�%ULQHOO�KDUGQHVV�WHVWV�DUH�FDUULHG�RXW�
�VHH ��������WKH\�VKDOO�EH�SHUIRUPHG�HLWKHU�RQ�WKH�
FDVWLQJ�LQ�GLVSXWH�RU�RQ�D�VDPSOH�FXW�IURP�WKH�
FDVWLQJ��7KH�VXUIDFH�WR�EH�WHVWHG�VKDOO�EH�VXLWDEO\�
SUHSDUHG�E\�VOLJKW�ORFDO�JULQGLQJ�DQG�WKH�WHVW�VKDOO�
EH�FDUULHG�RXW�LQ�DFFRUGDQFH�ZLWK�,62 �����XVLQJ�D�
VWHHO�EDOO�RI ��� PP�RU � PP�RU �� PP�GLDPHWHU�

����:RUNV�OHDNWLJKWQHVV�WHVW�IRU�SLSHV�DQG�
ILWWLQJV

������*HQHUDO

3LSHV�DQG�ILWWLQJV�VKDOO�EH�WHVWHG�IRU�OHDNWLJKWQHVV�
XVLQJ�DLU��ZDWHU�RU�RWKHU�PHDQV��H�J� YDFXXP�WHVW��
7KH�W\SH�RI�WHVW�UHTXLUHG�VKDOO�EH�RQ�WKH�EDVLV�RI�WKLV�
VWDQGDUG�DQG�WDNH�DFFRXQW�RI�WKH�UHOHYDQW�1DWLRQDO�
5HJXODWLRQV�ZKLFK�PD\�H[LVW�LQ�HDFK�FRXQWU\�
3LSHV�DQG�ILWWLQJV�VKDOO�EH�WHVWHG�EHIRUH�WKH�
DSSOLFDWLRQ�RI�WKHLU�H[WHUQDO�DQG�LQWHUQDO�FRDWLQJV��
H[FHSW�IRU�WKH�PHWDOOLF�]LQF�FRDWLQJ�RI�SLSHV�ZKLFK�
PD\�EH�DSSOLHG�EHIRUH�WKH�WHVW�
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7DEOH���

7DEOH���

7KH�WHVW�DSSDUDWXV�VKDOO�EH�VXLWDEOH�IRU�DSSO\LQJ�WKH�
VSHFLILHG�WHVW�SUHVVXUHV�WR�WKH�SLSHV�DQG�RU�ILWWLQJV��
,W�VKDOO�EH�HTXLSSHG�ZLWK�DQ�LQGXVWULDO�SUHVVXUH�
JDXJH�ZLWK�DQ�DFFXUDF\�RI��� ��

������$LU�WHVWLQJ

:KHQ�WKH�DLU�WHVW�LV�FDUULHG�RXW��LW�VKDOO�EH�ZLWK�DQ�
LQWHUQDO�SUHVVXUH�QRW�OHVV�WKDQ � EDU�DQG�DQ�
LQVSHFWLRQ�WLPH�RI�QRW�OHVV�WKDQ �� V�IRU�SLSHV�
DQG �� V�IRU�ILWWLQJV�
)RU�OHDN�GHWHFWLRQ��WKH�FDVWLQJV�VKDOO�EH�HLWKHU�
XQLIRUPO\�FRDWHG�RQ�WKHLU�H[WHUQDO�VXUIDFH�E\�D�
VXLWDEOH�IRDPLQJ�DJHQW�RU�VXEPHUJHG�LQ�ZDWHU�
127( 1DWLRQDO�UHJXODWLRQV�PD\�VSHFLI\�VSHFLDO�VDIHW\�
UHTXLUHPHQWV�ZKLFK�PXVW�EH�REVHUYHG�GXULQJ�DLU�WHVWLQJ�

������+\GURVWDWLF�WHVWLQJ

:KHQ�WKH�LQWHUQDO�K\GURVWDWLF�SUHVVXUH�WHVW�LV�
FDUULHG�RXW�WKH�SUHVVXUH�VKDOO�EH�UDLVHG�VWHDGLO\�
XQWLO�LW�UHDFKHV�WKH�ZRUNV�K\GURVWDWLF�WHVW�SUHVVXUH�
JLYHQ�LQ�7DEOH�����ZKLFK�LV�PDLQWDLQHG�IRU�D�
VXIILFLHQW�WLPH�WR�DOORZ�YLVXDO�LQVSHFWLRQ�RI�WKH�SLSH�
EDUUHO�RU�ILWWLQJ��7KH�WRWDO�GXUDWLRQ�RI�WKH�SUHVVXUH�
F\FOH�VKDOO�EH�QRW�OHVV�WKDQ �� V��LQFOXGLQJ �� V�DW�
WHVW�SUHVVXUH�

7DEOH����

7\SH�RI�FDVWLQJ 7HVW�EDU�PHWKRG�
$

7HVW�EDU�PHWKRG�%

1RPLQDO�
GLDPHWHU

1RPLQDO�DUHD�6R 1RPLQDO�
GLDPHWHU

7ROHUDQFH�RQ�
GLDPHWHU

PP PP� PP PP

&HQWULIXJDOO\�FDVW�SLSHV�ZLWK�ZDOO�
WKLFNQHVV�LQ�PLOOLPHWUHV�
¦�OHVV�WKDQ��
¦���XS�WR�EXW�QRW�LQFOXGLQJ��
¦���XS�WR�EXW�QRW�LQFOXGLQJ���
¦����DQG�RYHU

���
���
���
���

���
����
����
����

����
����
����
����

�����
�����
�����
�����

3LSHV�QRW�FHQWULIXJDOO\�FDVW��ILWWLQJV�
DQG�DFFHVVRULHV�
¦�LQWHJUDOO\�FDVW�VDPSOHV
¦�VHSDUDWHO\�FDVW�VDPSOHV�
¦�VDPSOH�WKLFNQHVV ���� PP�IRU�
FDVWLQJ�WKLFNQHVV�OHVV�WKDQ����PP
¦�VDPSOH�WKLFNQHVV �� PP�IRU�FDVWLQJ�
WKLFNQHVV �� PP�DQG�RYHU

���

���

�����RU�����

����

����

¦

����

����

¦

�����

�����

¦

7\SH�RI�FDVWLQJ '1 0D[LPXP�EDWFK�VL]H

%DWFK�VDPSOLQJ�V\VWHP 3URFHVV�FRQWURO�V\VWHP

&HQWULIXJDOO\�FDVW�SLSHV

3LSHV�QRW�FHQWULIXJDOO\�FDVW��
ILWWLQJV�DQG�DFFHVVRULHV

���WR����
����WR����

���WR����

����SLSHV
����SLSHV

�WD

� ����SLSHV
����SLSHV

��WD

D�:HLJKW�RI�FUXGH�FDVWLQJV��H[FOXGLQJ�WKH�ULVHUV�

'1 0LQLPXP�ZRUNV�WHVW�SUHVVXUH�EDU

3LSHV�FHQWULIXJDOO\�
FDVW

3LSHV�QRW�
FHQWULIXJDOO\�FDVW�

DQG�ILWWLQJVD

���WR����
����WR����

��
��

��E

��
D�$W�WKH�PDQXIDFWXUHUªV�RSWLRQ�DQ�DLU�WHVW��VHH �������RU�DQ\�
RWKHU�OHDNWLJKWQHVV�WHVW�RI�HTXLYDOHQW�SHUIRUPDQFH�FDQ�EH�
XVHG LQ�SODFH�RI�WKH�K\GUDXOLF�WHVW�
E��� EDU�IRU�SLSHV�DQG�ILWWLQJV�ZLWK�31 ���IODQJHV�
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����=LQF�FRDWLQJ�PDVV

$�UHFWDQJXODU�WRNHQ�RI�NQRZQ�ZHLJKW�SHU�XQLW�DUHD�
VKDOO�EH�DWWDFKHG�ORQJLWXGLQDOO\�DORQJ�WKH�D[LV�RI�WKH�
SLSH�EHIRUH�SDVVLQJ�LW�WKURXJK�WKH�FRDWLQJ�
HTXLSPHQW��$IWHU�FRDWLQJ�DQG�WULPPLQJ��WKH�VL]H�RI�
WKH�WRNHQ�VKDOO�EH ��� PP Õ �� PP��,W�VKDOO�EH�
ZHLJKHG�RQ�D�VFDOH�KDYLQJ�D�SUHFLVLRQ�RI�DW�
OHDVW ���� J�
7KH�PHDQ�PDVV�0�RI�]LQF�SHU�XQLW�DUHD�VKDOO�EH�
GHWHUPLQHG�IURP�WKH�PDVV�GLIIHUHQFH�EHIRUH�DQG�
DIWHU�]LQF�FRDWLQJ�

ZKHUH�
0�LV�WKH�PHDQ�PDVV�RI�]LQF��LQ�JUDPPHV�SHU�
VTXDUH�PHWUH�
0��DQG�0��DUH�WKH�PDVVHV�RI�WKH�VDPSOH�WRNHQ��
LQ�JUDPPHV��EHIRUH�DQG�DIWHU�FRDWLQJ�
&�LV�WKH�SUHGHWHUPLQHG�FRUUHFWLRQ�IDFWRU��WDNLQJ�
DFFRXQW�RI�WKH�QDWXUH�RI�WKH�WRNHQ�DQG�RI�WKH�
GLIIHUHQFH�LQ�VXUIDFH�URXJKQHVV�EHWZHHQ�WKH�
WRNHQ�DQG�WKH�LURQ�SLSH�
$�LV�WKH�DFWXDO�DUHD�RI�WKH�WULPPHG�WRNHQ��LQ�
VTXDUH�PHWUHV�

127(�� 7KH�YDOXH�RI�&��JHQHUDOO\�O\LQJ�EHWZHHQ ��DQG �����LV�
JLYHQ�LQ�WKH�UHOHYDQW�GRFXPHQW�RI�WKH�PDQXIDFWXUHUªV�TXDOLW\�
DVVXUDQFH�V\VWHP�

7KH�XQLIRUPLW\�RI�WKH�FRDWLQJ�VKDOO�EH�FKHFNHG�E\�
WKH�YLVXDO�LQVSHFWLRQ�RI�WKH�WRNHQ��LQ�WKH�HYHQW�RI�D�
ODFN�RI�XQLIRUPLW\���� PP Õ �� PP�SLHFHV�VKDOO�EH�
FXW�IURP�WKH�WRNHQ�LQ�WKH�OLJKWHU�PDVV�]RQHV�DQG�WKH�
ORFDO�PLQLPXP�PDVV�RI�]LQF�GHWHUPLQHG�RQ�HDFK�
SLHFH�E\�PDVV�GLIIHUHQFH�
127(�� $OWHUQDWLYHO\�WKH�PDVV�RI�]LQF�SHU�XQLW�DUHD�FDQ�EH�
PHDVXUHG�GLUHFWO\�RQ�WKH�FRDWHG�SLSH�E\�DQ\�PHWKRG�KDYLQJ�
SURYHQ�FRUUHODWLRQ�ZLWK�WKH�UHIHUHQFH�PHWKRG�GHVFULEHG�DERYH��
H�J� ;�UD\�IOXRUHVFHQFH�RU�FKHPLFDO�DQDO\VLV�

����7KLFNQHVV�RI�SDLQW�FRDWLQJV

7KH�GU\�ILOP�WKLFNQHVV�RI�SDLQW�FRDWLQJV�VKDOO�EH�
GHWHUPLQHG�E\�HLWKHU�RI�WKH�IROORZLQJ�PHWKRGV�
D��GLUHFWO\�RQ�WKH�FDVWLQJ�E\�PHDQV�RI�VXLWDEOH�
JDXJHV��H�J� PDJQHWLF��RU�E\�XVLQJ�D�§ZHW�ILOP¨�
WKLFNQHVV�JDXJH�ZKHUH�D�FRUUHODWLRQ�EHWZHHQ�ZHW�
ILOP�WKLFNQHVV�DQG�GU\�ILOP�WKLFNQHVV�FDQ�EH�
GHPRQVWUDWHG��RU
E��LQGLUHFWO\�RQ�D�WRNHQ�ZKLFK�LV�DWWDFKHG�WR�WKH�
FDVWLQJ�EHIRUH�FRDWLQJ�DQG�LV�XVHG�DIWHU�FRDWLQJ�WR�
PHDVXUH�WKH�GU\�ILOP�WKLFNQHVV�E\�PHFKDQLFDO�
PHDQV��H�J� PLFURPHWHU��RU�E\�D�ZHLJKW�PHWKRG�
VLPLODU�WR ����

)RU�HDFK�FDVWLQJ�WR�EH�FRQWUROOHG�DW�OHDVW�WKUHH�
PHDVXUHPHQWV�VKDOO�EH�WDNHQ��HLWKHU�RQ�WKH�FDVWLQJ�
RU�RQ�WKH�WRNHQ���7KH�PHDQ�WKLFNQHVV�LV�WKH�DYHUDJH�
RI�DOO�WKH�PHDVXUHPHQWV�WDNHQ�DQG�WKH�ORFDO�
PLQLPXP�WKLFNQHVV�LV�WKH�ORZHVW�YDOXH�RI�DOO�WKH�
PHDVXUHPHQWV�WDNHQ�

��7\SH�WHVWV
����/HDNWLJKWQHVV�RI�MRLQWV�WR�LQWHUQDO�SUHVVXUH

7KH�WHVW�VKDOO�EH�FDUULHG�RXW�RQ�DQ�DVVHPEOHG�MRLQW�
FRPSULVLQJ�WZR�SLSH�VHFWLRQV��HDFK�DW�OHDVW � P�ORQJ�
�VHH�)LJXUH����
7KH�WHVW�DSSDUDWXV�VKDOO�EH�FDSDEOH�RI�SURYLGLQJ�
VXLWDEOH�HQG�DQG�ODWHUDO�UHVWUDLQWV�ZKHWKHU�WKH�MRLQW�
LV�LQ�WKH�DOLJQHG�SRVLWLRQ��RU�GHIOHFWHG��RU�VXEMHFWHG�
WR�D�VKHDU�ORDG��,W�VKDOO�EH�HTXLSSHG�ZLWK�D�SUHVVXUH�
JDXJH�ZLWK�DQ�DFFXUDF\�RI������
7KH�YHUWLFDO�IRUFH�:�VKDOO�EH�DSSOLHG�WR�WKH�VSLJRW�
HQG�E\�PHDQV�RI�D�9�VKDSHG�EORFN�ZLWK�DQ�DQJOH�
RI ������ORFDWHG�DW�DSSUR[LPDWHO\ ��� ³ '1�LQ�
PLOOLPHWUHV�RU ��� PP�IURP�WKH�VRFNHW�IDFH�
ZKLFKHYHU�LV�WKH�ODUJHVW��WKH�VRFNHW�VKDOO�EHDU�RQ�D�
IODW�VXSSRUW��7KH�YHUWLFDO�IRUFH�:�VKDOO�EH�VXFK�WKDW�
WKH�UHVXOWDQW�VKHDU�IRUFH�)�DFURVV�WKH�MRLQW�LV�HTXDO�
WR�WKH�YDOXH�VSHFLILHG�LQ ���������WDNLQJ�LQWR�DFFRXQW�
WKH�PDVV�0�RI�WKH�SLSH�DQG�LWV�FRQWHQWV�DQG�WKH�
JHRPHWU\�RI�WKH�WHVW�DVVHPEO\�

ZKHUH�D��E�DQG�F�DUH�DV�VKRZQ�LQ�)LJXUH���
7KH�DLU�SUHVVXUH�LQ�WKH�WHVW�DVVHPEO\�VKDOO�EH�UDLVHG�
VWHDGLO\�XQWLO�LW�UHDFKHV�WKH�WHVW�SUHVVXUH�JLYHQ�
LQ �������WKH�UDWH�RI�SUHVVXUH�LQFUHDVH�VKDOO�QRW�
H[FHHG���EDU�SHU�V��7KH�WHVW�SUHVVXUH�VKDOO�EH�NHSW�
FRQVWDQW�ZLWKLQ����� EDU�IRU�DW�OHDVW � K�GXULQJ�
ZKLFK�WKH�MRLQW�VKDOO�EH�WKRURXJKO\�LQVSHFWHG�
HYHU\ �� PLQ��7KH�OHDN�GHWHFWLRQ�VKDOO�EH�FDUULHG�RXW�
E\�VSUD\LQJ�D�VXLWDEOH�IRDPLQJ�DJHQW�RU�E\�
VXEPHUJLQJ�WKH�WHVW�DVVHPEO\�LQ�ZDWHU��$OO�
QHFHVVDU\�VDIHW\�SUHFDXWLRQV�VKRXOG�EH�WDNHQ�IRU�WKH�
GXUDWLRQ�RI�WKH�SUHVVXUH�WHVW�
)RU�D�UHVWUDLQHG�MRLQW��WKH�WHVW�DVVHPEO\��WKH�WHVW�
DSSDUDWXV�DQG�WKH�WHVW�SURFHGXUH�VKDOO�EH�LGHQWLFDO�
H[FHSW�WKDW�WKHUH�VKDOO�EH�QR�HQG�UHVWUDLQW��VR�WKDW�
WKH�D[LDO�WKUXVW�LV�WDNHQ�E\�WKH�UHVWUDLQHG�MRLQW�
XQGHU�WHVW��,Q�DGGLWLRQ��SRVVLEOH�D[LDO�PRYHPHQW�RI�
WKH�VSLJRW�VKDOO�EH�PHDVXUHG�HYHU\ �� PLQ�
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(1 ��������

��%6,�������� ��

����/HDNWLJKWQHVV�RI�MRLQWV�WR�H[WHUQDO�ZDWHU�
SUHVVXUH

7KH�WHVW�DVVHPEO\�VKDOO�FRPSULVH�WZR�MRLQWV�PDGH�
ZLWK�WZR�SLSH�VRFNHWV�ZHOGHG�WRJHWKHU�DQG�RQH�
GRXEOH�VSLJRW�SLHFH��VHH�)LJXUH�����LW�FUHDWHV�DQ�
DQQXODU�FKDPEHU�ZKLFK�DOORZV�WR�WHVW�RQH�MRLQW�
XQGHU�LQWHUQDO�SUHVVXUH�DQG�RQH�MRLQW�XQGHU�
H[WHUQDO�SUHVVXUH�
7KH�WHVW�DVVHPEO\�VKDOO�EH�VXEMHFWHG�WR�D�YHUWLFDO�
IRUFH�:�HTXDO�WR�WKH�VKHDU�IRUFH�)�GHILQHG�LQ ���������
RQH�KDOI�RI�WKLV�ORDG�VKDOO�EH�DSSOLHG�WR�WKH�VSLJRW�
HQG�RQ�HDFK�VLGH�RI�WKH�WHVW�DVVHPEO\��E\�PHDQV�RI�D�
9�VKDSHG�EORFN�ZLWK�DQ�DQJOH�RI ������ORFDWHG�DW�
DSSUR[LPDWHO\���� ³ '1��LQ�PLOOLPHWUHV��RU ��� PP�
IURP�WKH�HQGV�RI�WKH�VRFNHWV�ZKLFKHYHU�LV�WKH�
ODUJHVW��WKH�VRFNHWV�VKDOO�EHDU�RQ�D�IODW�VXSSRUW�
7KH�WHVW�DVVHPEO\�VKDOO�EH�ILOOHG�ZLWK�ZDWHU�DQG�
VXLWDEO\�YHQWHG�RI�DLU��7KH�SUHVVXUH�VKDOO�EH�VWHDGLO\�
LQFUHDVHG�XQWLO�LW�UHDFKHV�WKH�WHVW�SUHVVXUH�RI � EDU��
7KH�ODWWHU�VKDOO�EH�NHSW�FRQVWDQW�ZLWKLQ������EDU�IRU�
DW�OHDVW � K�GXULQJ�ZKLFK�WKH�LQWHUQDO�VLGH�RI�WKH�
MRLQW�VXEMHFWHG�WR�H[WHUQDO�SUHVVXUH�VKDOO�EH�
WKRURXJKO\�LQVSHFWHG�HYHU\ �� PLQ�
)RU�D�UHVWUDLQHG�MRLQW��WKH�WHVW�DVVHPEO\��WKH�WHVW�
DSSDUDWXV�DQG�WKH�WHVW�SURFHGXUH�VKDOO�EH�LGHQWLFDO�

����/HDNWLJKWQHVV�DQG�PHFKDQLFDO�UHVLVWDQFH�
RI�VFUHZHG�RQ�DQG�ZHOGHG�RQ�IODQJHV�

7KH�WHVW�DVVHPEO\�VKDOO�FRPSULVH�WZR�IODQJHG�SLSHV�
RI�DSSUR[LPDWHO\�HTXDO�OHQJWK��DVVHPEOHG�WRJHWKHU�
E\�PHDQV�RI�D�IODQJHG�MRLQW��ERWK�HQGV�RI�WKH�WHVW�
DVVHPEO\�VKDOO�EH�HTXLSSHG�ZLWK�EODQN�IODQJHV�
7KH�ZDOO�WKLFNQHVV�RI�SLSH�XVHG�LQ�WKH�W\SH�WHVW�VKDOO�
EH�WKH�VSHFLILHG�PLQLPXP�WKLFNQHVV�HPLQ��LQ�
PLOOLPHWUHV��RI�LWV�FODVV�SOXV �� ��PLQXV � ��RYHU�D�
GLVWDQFH�;��LQ�PLOOLPHWUHV��IURP�WKH�MRLQWLQJ�IDFH�RI�
HDFK�IODQJH�DW�WKH�MRLQW�WR�EH�WHVWHG�

;� ������������'1���HPLQ�
���

127( 6HH�7DEOH���IRU�YDOXHV�RI�;�

7KH�WHVW�DVVHPEO\�VKDOO�EH�SODFHG�RQ�WZR�VLPSOH�
VXSSRUWV�VXFK�WKDW�WKH�DVVHPEOHG�IODQJHG�MRLQW�LV�
SRVLWLRQHG�DW�PLG�SRLQW��7KH�PLQLPXP�OHQJWK�RI�
XQVXSSRUWHG�VSDQ�VKDOO�EH�HLWKHU ��³�'1�LQ�
PLOOLPHWUHV�RU � ��� PP��ZKLFKHYHU�LV�WKH�VPDOOHU�
7KH�WHVW�DVVHPEO\�VKDOO�EH�ILOOHG�ZLWK�ZDWHU�DQG�
VXLWDEO\�YHQWHG�RI�DLU��7KH�SUHVVXUH�VKDOO�EH�UDLVHG�
VWHDGLO\�XQWLO�LW�UHDFKHV�WKH�WHVW�SUHVVXUH�JLYHQ�
LQ �����7KH�H[WHUQDO�ORDG�VKDOO�EH�DSSOLHG�WR�WKH�
DVVHPEOHG�IODQJHG�MRLQW�E\�PHDQV�RI�D�IODW�SODWH��LQ�
D�GLUHFWLRQ�SHUSHQGLFXODU�WR�WKH�D[LV�RI�WKH�WHVW�
DVVHPEO\��VR�DV�WR�FDXVH�WKH�EHQGLQJ�PRPHQW�JLYHQ�
LQ�7DEOH���
7KH�LQWHUQDO�SUHVVXUH�DQG�WKH�H[WHUQDO�ORDG�VKDOO�EH�
NHSW�FRQVWDQW�IRU �� PLQ�GXULQJ�ZKLFK�WKH�IODQJHG�
MRLQW�VKDOO�EH�WKRURXJKO\�LQVSHFWHG�
$OO�QHFHVVDU\�VDIHW\�SUHFDXWLRQV�VKRXOG�EH�WDNHQ�IRU�
WKH�GXUDWLRQ�RI�WKH�SUHVVXUH�WHVW�
127( 7KH�HOHYDWHG�SUHVVXUHV�DQG�EHQGLQJ�PRPHQWV�DSSOLHG�LQ�
WKH�WHVW�UHVXOW�LQ�ORDGLQJV�VLJQLILFDQWO\�JUHDWHU�WKDQ�WKRVH�DFWLQJ�
QRUPDOO\�LQ�VHUYLFH��&RQVHTXHQWO\��WKH�WHVW�PD\�UHTXLUH�WKH�XVH�
RI�JDVNHWV�DQG�EROWV�RI�KLJKHU�SHUIRUPDQFH�WKDQ�WKRVH�QRUPDOO\�
VXSSOLHG��DQG�WKH�DSSOLFDWLRQ�RI�EROW�WRUTXHV�LQ�H[FHVV�RI�WKRVH�
QRUPDOO\�DSSOLHG�GXULQJ�VLWH�LQVWDOODWLRQ�

��4XDOLW\�DVVXUDQFH
����*HQHUDO

7KH�PDQXIDFWXUHU�VKDOO�GHPRQVWUDWH�WKH�FRQIRUPLW\�
RI�KLV�SURGXFWV�ZLWK�WKLV�VWDQGDUG�E\�
¦�FDUU\LQJ�RXW�SHUIRUPDQFH�W\SH�WHVWV��VHH ������
DQG
¦�FRQWUROOLQJ�WKH�PDQXIDFWXULQJ�SURFHVV�
�VHH �����

����7\SH�WHVWV

7KH�W\SH�WHVWV�VSHFLILHG�LQ�FODXVHV ��DQG ��RI�WKLV�
VWDQGDUG�VKDOO�EH�FDUULHG�RXW�HLWKHU�E\�WKH�
PDQXIDFWXUHU�RU�DW�KLV�UHTXHVW�E\�D�FRPSHWHQW�
WHVWLQJ�LQVWLWXWH�LQ�RUGHU�WR�GHPRQVWUDWH�FRPSOLDQFH�
ZLWK�WKH�UHTXLUHPHQWV�RI�WKLV�VWDQGDUG��)XOO�UHSRUWV�
RI�WKHVH�W\SH�WHVWV�VKDOO�EH�UHWDLQHG�E\�WKH�
PDQXIDFWXUHU�DV�HYLGHQFH�RI�FRPSOLDQFH�
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(1 ��������

�� ��%6,��������

����4XDOLW\�DVVXUDQFH�V\VWHP

7KH�PDQXIDFWXUHU�VKDOO�FRQWURO�WKH�TXDOLW\�RI�KLV�
SURGXFWV�GXULQJ�WKHLU�PDQXIDFWXUH�E\�D�V\VWHP�RI�
SURFHVV�FRQWURO�LQ�RUGHU�WR�FRPSO\�ZLWK�WKH�WHFKQLFDO�
UHTXLUHPHQWV�RI�WKLV�VWDQGDUG��:KHUHYHU�SRVVLEOH��
VWDWLVWLFDO�VDPSOLQJ�WHFKQLTXHV�VKRXOG�EH�XVHG�
&RQVHTXHQWO\��WKH�PDQXIDFWXUHUªV�TXDOLW\�
DVVXUDQFH�V\VWHP�VKDOO�FRPSO\�ZLWK�WKH�
UHTXLUHPHQWV�RI�(1 ������

7KH�PDQXIDFWXUHUªV�TXDOLW\�DVVXUDQFH�V\VWHP�
VKRXOG�EH�DSSURYHG�E\�D�WKLUG�SDUW\�FHUWLILFDWLRQ�
ERG\�ZKR�LV�DFFUHGLWHG�LQ�DFFRUGDQFH�ZLWK�
(1 ������

��7DEOHV�RI�GLPHQVLRQV
����6RFNHW�DQG�VSLJRW�SLSHV

7KH�GLPHQVLRQV�RI�VRFNHW�DQG�VSLJRW�SLSHV�VKDOO�EH�
DV�JLYHQ�LQ�7DEOH�����7KH�YDOXHV�RI�/X�DUH�JLYHQ�
LQ ���������)RU�H[WHUQDO�DQG�LQWHUQDO�FRDWLQJV�
VHH ����

)LJXUH���

127( 7KH�YDOXHV�RI�'(�DQG�WKHLU�WROHUDQFHV�DSSO\�DOVR�WR�WKH�VSLJRW�HQGV�RI�ILWWLQJV��VHH �������

)LJXUH���
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7DEOH����

([WHUQDO�GLDPHWHU�'(
PP

,URQ�WKLFNQHVV�H
PP
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(1 ��������

�� ��%6,��������

����)ODQJHG�SLSHV

6WDQGDUGL]HG�WKLFNQHVV�FODVVHV�DQG�31V�RI�IODQJHG�
SLSHV�DUH�VSHFLILHG�LQ�WKH�IROORZLQJ�WKUHH�VXEFODXVHV��
7KH�YDOXHV�RI�/�DUH�JLYHQ�LQ�7DEOH����)RU�FRDWLQJV�
DQG�OLQLQJV��VHH ����
127( )ODQJH�GLPHQVLRQV�DUH�LQ�FRQIRUPLW\�ZLWK�SU(1 �������

������&HQWULIXJDOO\�FDVW�SLSHV�ZLWK�ZHOGHG�RQ�
IODQJHV

&ODVVHV�.��DQG�.���IRU�31 ���DQG�31 ���
������&HQWULIXJDOO\�FDVW�SLSHV�ZLWK�VFUHZHG�RQ�
IODQJHV�&ODVVHV�.��DQG�.���IRU�31 ���DQG�31 ���

������3LSHV�ZLWK�LQWHJUDOO\�FDVW�IODQJHV

&ODVV�.���IRU�31 ���DQG�31 ���

����)LWWLQJV�IRU�VRFNHWHG�MRLQWV

,Q�WKH�IROORZLQJ�WDEOHV��DOO�WKH�GLPHQVLRQV�DUH�
QRPLQDO�YDOXHV�DQG�DUH�JLYHQ�LQ�PLOOLPHWUHV��7KH�
YDOXHV�RI�/X�DQG�OX�KDYH�EHHQ�URXQGHG�RII�WR�WKH�
QHDUHVW�PXOWLSOH�RI�ILYH�
)RU�FRDWLQJV�DQG�OLQLQJV��VHH ����

������)ODQJHG�VRFNHWV

7DEOH����

������)ODQJHG�VSLJRWV

)LJXUH���
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7DEOH����

)LJXUH���

'1 H )ODQJHG�VSLJRWV &ROODUV

/
VHULHV�$

/
VHULHV�%

/9 /X
VHULHV�$

/X
VHULHV�%
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127( 7KH�OHQJWK�/9�LV�WKH�OHQJWK�WR�ZKLFK�WKH�YDOXH�RI�'(�DQG�LWV�WROHUDQFH��DV�JLYHQ�LQ�7DEOH�����DSSO\�
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������'RXEOH�VRFNHW ����������EHQGV ������'RXEOH�VRFNHW ����������EHQGV

7DEOH����

)LJXUH��� )LJXUH���

'1 H ����������EHQGV ����������EHQGV

/X�
VHULHV�$

/X�
VHULHV�%
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VHULHV�$
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������'RXEOH�VRFNHW ������9��������EHQGV ������'RXEOH�VRFNHW�������9��������EHQGV

7DEOH����

)LJXUH��� )LJXUH����

'1 H ������9��������EHQGV ������9��������EHQGV

/X�VHULHV�$ /X�VHULHV�% /X�VHULHV�$ /X�VHULHV�%
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$QQH[�$��QRUPDWLYH�
/RQJLWXGLQDO�EHQGLQJ�UHVLVWDQFH�
RI SLSHV

3LSHV�ZLWK�DQ�DVSHFW�UDWLR��OHQJWK�GLDPHWHU��HTXDO�
WR�RU�JUHDWHU�WKDQ ���PD\�EH�VXEMHFWHG�WR�KLJK�
VWUHVVHV�GXH�WR�EHQGLQJ�PRPHQWV�FDXVHG�IRU�
H[DPSOH�E\�JURXQG�VXEVLGHQFH�RU�E\�GLIIHUHQWLDO�
VHWWOHPHQW�
,Q�RUGHU�WR�SURYLGH�D�KLJK�GHJUHH�RI�VDIHW\�LQ�VXFK�
VLWXDWLRQV��GXFWLOH�LURQ�SLSHV�VKDOO�ZLWKVWDQG�WKH�
EHQGLQJ�PRPHQWV�JLYHQ�LQ�7DEOH�$����ZLWK�QR�YLVLEOH�
GDPDJH�WR�WKH�SLSH�ZDOO�DQG�WR�WKH�H[WHUQDO�DQG�
LQWHUQDO�FRDWLQJV��7KHVH�EHQGLQJ�PRPHQWV�KDYH�
EHHQ�FDOFXODWHG�DVVXPLQJ�D�SLSH�RI�PLQLPXP�ZDOO�
WKLFNQHVV�IRU�LWV�FODVV�DQG�D�EHQGLQJ�VWUHVV�LQ�WKH�
PHWDO�HTXDO�WR ��� 03D�

7DEOH�$���

$QQH[�%��QRUPDWLYH�
'LDPHWUDO�VWLIIQHVV�RI�SLSHV

'XFWLOH�LURQ�SLSHV�FDQ�XQGHUJR�ODUJH�RYDOL]DWLRQV�LQ�
RSHUDWLRQ�ZKLOH�NHHSLQJ�DOO�WKHLU�IXQFWLRQDO�
FKDUDFWHULVWLFV��$OORZDEOH�SLSH�RYDOL]DWLRQV��ZKHQ�
WKH�SLSHOLQH�LV�LQ�VHUYLFH��VKDOO�EH�DV�JLYHQ�LQ
7DEOH�%���
127( 7KH�RYDOL]DWLRQ�LV�RQH�KXQGUHG�WLPHV�WKH�YHUWLFDO�SLSH�
GHIOHFWLRQ�LQ�PLOOLPHWUHV�GLYLGHG�E\�WKH�LQLWLDO�SLSH�H[WHUQDO�
GLDPHWHU�LQ�PLOOLPHWUHV�

,Q�RUGHU�WR�ZLWKVWDQG�ODUJH�KHLJKWV�RI�FRYHU�DQG�RU�
KHDY\�WUDIILF�ORDGV�LQ�D�ZLGH�UDQJH�RI�LQVWDOODWLRQ�
FRQGLWLRQV��GXFWLOH�LURQ�SLSHV�VKDOO�KDYH�WKH�
PLQLPXP�GLDPHWUDO�VWLIIQHVV�YDOXHV�JLYHQ�LQ
7DEOH�%���

7KH�GLDPHWUDO�VWLIIQHVV�6�RI�D�SLSH�LV�JLYHQ�E\�WKH�
IRUPXOD�

ZKHUH�
6�LV�WKH�GLDPHWUDO�VWLIIQHVV��LQ�NLORQHZWRQV�SHU�
VTXDUH�PHWUH�
(�LV�WKH�PRGXOXV�RI�HODVWLFLW\�RI�WKH�PDWHULDO��LQ�
PHJDSDVFDOV ���� ��� 03D��
,�LV�WKH�VHFRQG�PRPHQW�RI�DUHD�RI�WKH�SLSH�ZDOO�
SHU�XQLW�OHQJWK��LQ�PLOOLPHWUHV�WR�WKH�WKLUG�
SRZHU�
H�LV�WKH�ZDOO�WKLFNQHVV�RI�WKH�SLSH��LQ�PLOOLPHWUHV�
'�LV�WKH�PHDQ�GLDPHWHU�RI�WKH�SLSH��'( ¥�H���LQ�
PLOOLPHWUHV�
'(�LV�WKH�QRPLQDO�SLSH�H[WHUQDO�GLDPHWHU��LQ�
PLOOLPHWUHV�
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PHWUHV��FRUUHVSRQG�WR�D�ORDG�RI�WKH�VDPH�YDOXH��H[SUHVVHG�LQ�
NLORQHZWRQV��DSSOLHG�DW�PLG�SRLQW�RI�D � P�VSDQ�
127(�� %HQGLQJ�PRPHQWV�WKDW�PD\�FDXVH�IDLOXUH�RI�WKH�
SLSHV�DUH�DW�OHDVW ����WLPHV�KLJKHU�WKDQ�WKH�JLYHQ�YDOXHV�

'1 0LQLPXP�GLDPHWUDO�
VWLIIQHVV�6�
N1�P�

$OORZDEOH�
SLSH�

RYDOL]DWLRQ
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ZDOO�WKLFNQHVV�HTXDO�WR�WKH�PLQLPXP�WKLFNQHVV�SOXV�KDOI�RI�WKH�
WROHUDQFH��LQ�RUGHU�WR�WDNH�DFFRXQW�WKDW�WKHUH�DUH�RQO\�D�IHZ�
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WKLFNQHVV�

Li
ce

ns
ed

 C
op

y:
 In

st
itu

te
 O

f T
ec

hn
ol

og
y 

T
al

la
gh

t, 
In

st
itu

te
 o

f T
ec

hn
ol

og
y,

 S
un

 A
ug

 2
6 

16
:1

0:
03

 G
M

T
+

00
:0

0 
20

07
, U

nc
on

tr
ol

le
d 

C
op

y,
 (

c)
 B

S
I



(1 ��������

�� ��%6,��������

$QQH[�&��LQIRUPDWLYH�
)LHOG�RI�XVH��FKDUDFWHULVWLFV�RI�VRLOV

'XFWLOH�LURQ�SLSHOLQHV�VXSSOLHG�ZLWK�H[WHUQDO�
FRDWLQJV�FRPSO\LQJ�ZLWK�������DQG ������PD\�EH�
EXULHG�LQ�FRQWDFW�ZLWK�WKH�PDMRULW\�RI�VRLOV��H[FHSW�
WKRVH�
¦�ZLWK�D�ORZ�UHVLVWLYLW\��OHVV�WKDQ � ��� 7FP�
DERYH�WKH�ZDWHU�WDEOH�RU�OHVV�WKDQ � ��� 7FP�
EHORZ�WKH�ZDWHU�WDEOH�
¦�ZLWK�D�ORZ�S+��EHORZ ��
¦�ZLWK�FRQWDPLQDWLRQ�E\�FHUWDLQ�ZDVWHV�RU�
RUJDQLF�RU�LQGXVWULDO�HIIOXHQWV�

,Q�VXFK�VRLOV��DQG�DOVR�LQ�WKH�RFFXUUHQFH�RI�VWUD\�
FXUUHQWV�RU�RI�FRUURVLRQ�FHOOV�GXH�WR�H[WHUQDO�PHWDOOLF�
VWUXFWXUHV��LW�LV�UHFRPPHQGHG�WKDW�DQ�DGGLWLRQDO�
SURWHFWLRQ�LV�XVHG��SRO\HWK\OHQH�VOHHYLQJ��RU�RWKHU�
W\SHV�RI�H[WHUQDO�FRDWLQJV�DV�DSSURSULDWH
�VHH ������DQG �������

$QQH[�'��LQIRUPDWLYH�
&DOFXODWLRQ�PHWKRG�RI�EXULHG�
SLSHOLQHV��KHLJKWV�RI�FRYHU

'���&DOFXODWLRQ�PHWKRG
'�����&DOFXODWLRQ�IRUPXOD
7KH�PHWKRG�LV�EDVHG�RQ�DQ�RYDOL]DWLRQ�FDOFXODWLRQ�
DFFRUGLQJ�WR�WKH�IRUPXOD�EHORZ�

ZKHUH�
��LV�WKH�SLSH�RYDOL]DWLRQ�����
.�LV�WKH�EHGGLQJ�IDFWRU�
3H�LV�WKH�SUHVVXUH�IURP�HDUWK�ORDGLQJ��LQ�
NLORQHZWRQV�SHU�VTXDUH�PHWUH�
3W�LV�WKH�SUHVVXUH�IURP�WUDIILF�ORDGLQJ��LQ�
NLORQHZWRQV�SHU�VTXDUH�PHWUH�
6�LV�WKH�SLSH�GLDPHWUDO�VWLIIQHVV��LQ�NLORQHZWRQV�
SHU�VTXDUH�PHWUH��VHH�7DEOH�%���
I�LV�WKH�IDFWRU�RI�ODWHUDO�SUHVVXUH��I� ��������
(9�LV�WKH�PRGXOXV�RI�VRLO�UHDFWLRQ��LQ�NLORQHZWRQV�
SHU�VTXDUH�PHWUH�

7KH�RYDOL]DWLRQ�FDOFXODWHG�E\�PHDQV�RI�WKLV�IRUPXOD�
VKRXOG�QRW�H[FHHG�WKH�DOORZDEOH�RYDOL]DWLRQ�VKRZQ�
LQ�WKH�7DEOH�%����7KH�DOORZDEOH�RYDOL]DWLRQ�
LQFUHDVHV�ZLWK�'1��LW�SURYLGHV�D�VDIHW\�IDFWRU�RI ����
ZLWK�UHVSHFW�WR�WKH�HODVWLF�OLPLW�RI�GXFWLOH�LURQ�LQ�
EHQGLQJ����� 03D�PLQLPXP��E\�OLPLWLQJ�WKH�VWUHVV�
LQ�WKH�SLSH�ZDOO�DW ��� 03D�

'�����3UHVVXUH�IURP�HDUWK�ORDGLQJ
7KH�SUHVVXUH�3H��XQLIRUPO\�GLVWULEXWHG�DW�WKH�WRS�RI�
WKH�SLSH�RYHU�D�GLVWDQFH�HTXDO�WR�WKH�H[WHUQDO�
GLDPHWHU��LV�FDOFXODWHG�DFFRUGLQJ�WR�WKH�HDUWK�SULVP�
PHWKRG�E\�WKH�IRUPXOD�EHORZ�

3H �£�³�+
ZKHUH�

3H�LV�WKH�SUHVVXUH�IURP�HDUWK�ORDGLQJ��LQ�
NLORQHZWRQV�SHU�VTXDUH�PHWUH�
£�LV�WKH�XQLW�ZHLJKW�RI�EDFNILOO��LQ�NLORQHZWRQV�
SHU�FXELF�PHWUH�
+�LV�WKH�KHLJKW�RI�FRYHU��LQ�PHWUHV��WKDW�LV��WKH�
GLVWDQFH�IURP�WKH�WRS�RI�WKH�SLSH�WR�WKH�JURXQG�
VXUIDFH�

,Q�WKH�DEVHQFH�RI�RWKHU�GDWD��WKH�XQLW�ZHLJKW�RI�WKH�
VRLO�LV�WDNHQ�DV�EHLQJ�HTXDO�WR �� N1�P��LQ�RUGHU�WR�
FRYHU�WKH�YDVW�PDMRULW\�RI�FDVHV��,I�D�SUHOLPLQDU\�
JHRWHFKQLFDO�VXUYH\�FRQILUPV�WKDW�WKH�DFWXDO�XQLW�
ZHLJKW�RI�WKH�EDFNILOO�ZLOO�EH�OHVV�WKDQ �� .1�P���
WKH�DFWXDO�YDOXH�PD\�EH�XVHG�IRU�GHWHUPLQLQJ�3H��
,I� KRZHYHU��LW�DSSHDUV�WKDW�WKH�DFWXDO�YDOXH�ZLOO�EH�
PRUH�WKDQ ���N1�P���WKH�DFWXDO�YDOXH�VKRXOG�EH�
XVHG�
'�����3UHVVXUH�IURP�WUDIILF�ORDGLQJ
7KH�SUHVVXUH�3W��XQLIRUPO\�GLVWULEXWHG�DW�WKH�WRS�RI�
WKH�SLSH�RYHU�D�GLVWDQFH�HTXDO�WR�WKH�H[WHUQDO�
GLDPHWHU��LV�FDOFXODWHG�E\�PHDQV�RI�WKH�IRUPXOD�
EHORZ�

ZKHUH�
3W�LV�WKH�SUHVVXUH�IURP�WUDIILF�ORDGLQJ�LQ�
NLORQHZWRQV�SHU�VTXDUH�PHWUH�
��LV�WKH�WUDIILF�ORDG�IDFWRU�

7KLV�IRUPXOD�LV�QRW�YDOLG�IRU�+������ P�
7KUHH�W\SHV�RI�WUDIILF�ORDGLQJ�DUH�WR�EH�FRQVLGHUHG�
¦�WUDIILF�DUHDV�ZLWK�PDLQ�URDGV���� ������WKLV�LV�
WKH�JHQHUDO�FDVH�RI�DOO�URDGV��H[FHSW�DFFHVV�URDGV�
¦�WUDIILF�DUHDV�ZLWK�DFFHVV�URDGV���� �������URDGV�
ZKHUH�ORUU\�WUDIILF�LV�SURKLELWHG�
¦�UXUDO�DUHDV���� ������DOO�RWKHU�FDVHV�

,W�VKRXOG�EH�QRWLFHG�WKDW�DOO�SLSHOLQHV�VKRXOG�EH�
GHVLJQHG�IRU�DW�OHDVW��� �����HYHQ�ZKHUH�WKH\�DUH�QRW�
H[SHFWHG�WR�EH�H[SRVHG�WR�WUDIILF�ORDGLQJ��,Q�DGGLWLRQ��
SLSHOLQHV�ODLG�LQ�WKH�YHUJH�DQG�HPEDQNPHQW�RI�URDGV�
VKRXOG�EH�GHVLJQHG�WR�ZLWKVWDQG�WKH�IXOO�WUDIILF�
ORDGLQJ�H[SHFWHG�RQ�WKHVH�URDGV��)LQDOO\��IRU�
SLSHOLQHV�ZKLFK�PD\�EH�H[SRVHG�WR�SDUWLFXODUO\�KLJK�
WUDIILF�ORDGLQJ��D�IDFWRU��� ���VKRXOG�EH�DGRSWHG�

Li
ce

ns
ed

 C
op

y:
 In

st
itu

te
 O

f T
ec

hn
ol

og
y 

T
al

la
gh

t, 
In

st
itu

te
 o

f T
ec

hn
ol

og
y,

 S
un

 A
ug

 2
6 

16
:1

0:
03

 G
M

T
+

00
:0

0 
20

07
, U

nc
on

tr
ol

le
d 

C
op

y,
 (

c)
 B

S
I



(1 ��������

��%6,�������� ��

'�����%HGGLQJ�IDFWRU��.
7KH�EHGGLQJ�IDFWRU�.�GHSHQGV�XSRQ�WKH�VRLO�SUHVVXUH�
GLVWULEXWLRQ�DW�WKH�WRS�RI�WKH�SLSH��RYHU�D�GLVWDQFH�
HTXDO�WR�WKH�H[WHUQDO�GLDPHWHU��DQG�DW�WKH�LQYHUW�RI�
WKH�SLSH��RYHU�D�GLVWDQFH�FRUUHVSRQGLQJ�WR�WKH�
WKHRUHWLFDO�EHGGLQJ�UHDFWLRQ�DQJOH �����
.�QRUPDOO\�YDULHV�IURP �����IRU ��� �����WR �����
IRU ��� �������7KH�YDOXH�RI ����FRUUHVSRQGV�WR�D�SLSH�
ZKLFK�LV�VLPSO\�ODLG�RQ�WKH�IODW�WUHQFK�ERWWRP��ZLWK�
QR�FRPSDFWLRQ�HIIRUW�
'�����)DFWRU�RI�ODWHUDO�SUHVVXUH��I
7KH�IDFWRU�RI�ODWHUDO�SUHVVXUH�I�LV�HTXDO�WR �������WKLV�
FRUUHVSRQGV�WR�D�SDUDEROLF�GLVWULEXWLRQ�RI�WKH�ODWHUDO�
VRLO�SUHVVXUH�RYHU�DQ�DQJOH�RI ������DFFRUGLQJ�WR�
WKH ,2:$�6SDQJOHU�PRGHO�
'�����0RGXOXV�RI�VRLO�UHDFWLRQ��(9
7KH�PRGXOXV�RI�VRLO�UHDFWLRQ�(9�GHSHQGV�XSRQ�WKH�
QDWXUH�RI�VRLO�XVHG�LQ�WKH�SLSH�]RQH�DQG�XSRQ�WKH�
OD\LQJ�FRQGLWLRQV�
,Q�D�JLYHQ�VLWXDWLRQ��WKH�PRGXOXV�RI�UHDFWLRQ�ZKLFK�
LV�UHTXLUHG�FDQ�EH�GHWHUPLQHG�E\�PHDQV�RI�WKH�
IRUPXOD�EHORZ�

ZKHUH�
(9�LV�WKH�PRGXOXV�RI�VRLO�UHDFWLRQ��LQ�NLORQHZWRQV�
SHU�VTXDUH�PHWUH�
��LV�WKH�DOORZDEOH�RYDOL]DWLRQ��LQ���

,Q�7DEOH�'���YDOXHV�RI�(9�HTXDO
WR � ����N1�P���� ����N1�P��DQG � ����N1�P���
DUH WDNHQ�DV�JXLGHOLQHV��WKH\�FRUUHVSRQG�WR�D�
FRPSDFWLRQ�OHYHO�ZKLFK�LV�UHVSHFWLYHO\�QLO��ORZ�DQG�
JRRG��7KH�YDOXH�(9� �2�KDV�DOVR�EHHQ�VKRZQ�DV�WKH�
OLPLW�FDVH�IRU�XQIDYRXUDEOH�OD\LQJ�FRQGLWLRQV�LQ�SRRU�
VRLOV��QR�FRPSDFWLRQ��ZDWHU�WDEOH�DERYH�WKH�SLSH��
WUHQFK�VKRULQJ�UHPRYHG�DIWHU�EDFNILOOLQJ�RU�
HPEDQNPHQW�FRQGLWLRQV��
,I�D�SUHOLPLQDU\�JHRWHFKQLFDO�VXUYH\�DOORZV�WKH�
GHWHUPLQDWLRQ�RI�WKH�YDOXH�RI�WKH�PRGXOXV�RI�VRLO�
UHDFWLRQ��WKLV�YDOXH�VKRXOG�EH�WDNHQ�LQWR�DFFRXQW�LQ�
WKH�FDOFXODWLRQV�
'���+HLJKWV�RI�FRYHU
7DEOH�'���JLYHV�WKH�PRVW�SHVVLPLVWLF�UDQJH�RI�YDOXHV�
RI�WKH�DOORZDEOH�KHLJKWV�RI�FRYHU�IRU�HDFK�JURXS�RI�
GLDPHWHUV��7KHVH�YDOXHV�FDQ�EH�XVHG�ZLWKRXW�DQ\�
DGGLWLRQDO�FDOFXODWLRQ��WKH\�DUH�JLYHQ�LQ�PHWUHV��
ZLWK�(9�LQ�NLORQHZWRQV��SHU�VTXDUH�PHWUH�
)RU�KHLJKWV�RI�FRYHU�RXWVLGH�WKH�UDQJHV�JLYHQ�LQ�
7DEOH�'���DQG�IRU�EHWWHU�OD\LQJ�FRQGLWLRQV��D�
YHULILFDWLRQ�FDQ�EH�PDGH�XVLQJ�WKH�IRUPXODV�JLYHQ�
LQ '���

7DEOH�'���

'1 ���WR���� ����WR���� ����DQG����

.���D� ����������� ����������� �����������

�� ����� (9� ��
(9� ������
(9� ������
(9� ������

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

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

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

�� ����� (9� ��
(9� ������
(9� ������
(9� ������

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

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

D

����WR����
����WR����
����WR����

127( 7KH�YDOXHV�JLYHQ�IRU�WKH�KHLJKWV�RI�FRYHU�KDYH�EHHQ�HVWDEOLVKHG�IRU�WKH�FODVV�.���WKH\�DUH�DOVR�YDOLG�IRU�FODVVHV�.�U����
D�1RW�UHFRPPHQGHG��RQO\�D�VSHFLILF�FDOFXODWLRQ�IRU�HDFK�FDVH�FDQ�SURYLGH�DQ�DGHTXDWH�DQVZHU�

Li
ce

ns
ed

 C
op

y:
 In

st
itu

te
 O

f T
ec

hn
ol

og
y 

T
al

la
gh

t, 
In

st
itu

te
 o

f T
ec

hn
ol

og
y,

 S
un

 A
ug

 2
6 

16
:1

0:
03

 G
M

T
+

00
:0

0 
20

07
, U

nc
on

tr
ol

le
d 

C
op

y,
 (

c)
 B

S
I



%6 (1 ��������

�� ��%6,��������

1DWLRQDO�DQQH[�1$��LQIRUPDWLYH��
6LJQLILFDQW�FKDQJHV�IURP�%6 ����

1$���*HQHUDO
7KLV�%ULWLVK�6WDQGDUG�LV�RQH�RI�WKH�WKUHH�QHZ�
DSSOLFDWLRQ�VWDQGDUGV�IRU�GXFWLOH�LURQ�SLSHOLQHV�
ZKLFK�KDYH�EHHQ�GHYHORSHG�E\�&(1��WKH�RWKHU�
VWDQGDUGV�EHLQJ�%6�(1 �����ZDWHU�DSSOLFDWLRQV��
DQG�%6�(1 �����VHZHUDJH�DSSOLFDWLRQV���7KLV�
VWDQGDUG�UHSODFHV�%6 ����������LQ�UHVSHFW�RI�JDV�
DSSOLFDWLRQV��DQG�ZLWK�WKH�SXEOLFDWLRQ�RI�DOO�WKUHH�
DSSOLFDWLRQ�VWDQGDUGV�DV�%ULWLVK�6WDQGDUGV��
%6 �����ZLOO�EH�ZLWKGUDZQ�
7KLV�DQQH[�KDV�EHHQ�ZULWWHQ�WR�LGHQWLI\�WKH�PRVW�
VLJQLILFDQW�FKDQJHV�IURP�%6 �����WKDW�KDYH�EHHQ�
DGRSWHG�LQ�%6�(1 ����DQG�LW�LV�QRW�LQWHQGHG�WR�
FRQWUDGLFW�QRU�UHSODFH�DQ\�RI�WKH�FODXVHV�RU�
SURYLVLRQV�LQ�%6�(1 ����
1$���6XUIDFH�LPSHUIHFWLRQV
7KLV�VWDQGDUG�UHTXLUHV�SLSHV��ILWWLQJ�DQG�DFFHVVRULHV�
WR�EH�IUHH�IURP�GHIHFWV�DQG�VXUIDFH�LPSHUIHFWLRQV�
ZKLFK�FRXOG�UHVXOW�LQ�QRQ�FRQIRUPDQFH�WR�WKH�
WHFKQLFDO�UHTXLUHPHQWV�DQG�SHUIRUPDQFH�
UHTXLUHPHQWV�JLYHQ�LQ�FODXVHV ��DQG ��UHVSHFWLYHO\��
+RZHYHU��QR�TXDQWLWDWLYH�JXLGDQFH�LV�JLYHQ�RQ�WKH�
VL]HV�RU�QXPEHU�RI�VXFK�VXUIDFH�LPSHUIHFWLRQV��7KLV�
LV�LQ�FRQWUDVW�ZLWK�%6 ������ZKLFK�VSHFLILHG�WKH�
PD[LPXP�SHUPLVVLEOH�GHSWKV�RI�VXUIDFH�
LPSHUIHFWLRQV�LQ�GXFWLOH�LURQ�SLSHV�DQG�ILWWLQJV�
7KH�RQO\�GHIHFW�VXUIDFH��WKH�UHSDLU�RI�ZKLFK�LV�FOHDUO\�
XQDFFHSWDEOH��LV�RQH�ZKLFK�SHQHWUDWHV�WKH�IXOO�ZDOO�
WKLFNQHVV�RI�WKH�SLSH�RU�ILWWLQJ��VHH �������
1$���3LSHOLQH�ILWWLQJV�DQG�GLPHQVLRQV
7KLV�VWDQGDUG�DOORZV�IRU�WZR�GLIIHUHQW�VHULHV�RI�
GXFWLOH�LURQ�SLSHOLQH�ILWWLQJV�IRU�JDV�DSSOLFDWLRQV�
D��VHULHV�$��WKH�GLPHQVLRQV�DQG�WROHUDQFHV�RI�
WKHVH�ILWWLQJV�FRUUHVSRQG�WR�WKRVH�GHWDLOHG�LQ�
,62 �����
E��VHULHV�%��WKH�GLPHQVLRQV�RI�WKHVH�ILWWLQJV�DUH�LQ�
DFFRUGDQFH�ZLWK�D�§XQLILHG�GHVLJQ¨�DSSURDFK��7KH�
§XQLILHG�GHVLJQ¨�RI�ILWWLQJV�LV�DQ�RSWLRQ�E\�ZKLFK�
VWDQGDUGL]DWLRQ�RI�OD\LQJ�OHQJWKV�RI�ILWWLQJV�LV�
DFKLHYHG��7KLV�FDQ�KDYH�EHQHILWV�WR�ERWK�WKH�
PDQXIDFWXUHU�DQG�XVHU��$W�SUHVHQW��WKH�VHULHV�%�
ILWWLQJV�DUH�JHQHUDOO\�OLPLWHG�WR�D�PD[LPXP�VL]H�
RI�'1 ����

,W�VKRXOG�EH�QRWHG�WKDW�WKH�UDQJHV�RI�W\SHV�DQG�
GLPHQVLRQV�RI�ERWK�VHULHV�$�DQG�VHULHV�%�ILWWLQJV�
GHWDLOHG�LQ�WKLV�VWDQGDUG�GR�QRW�LQ�DOO�FDVHV�FRLQFLGH�
ZLWK�WKRVH�JLYHQ�SUHYLRXVO\�LQ�%6 ������:KHQ�
RUGHULQJ�ILWWLQJV�ZKLFK�DUH�QRW�GHWDLOHG�LQ�WKH�WDEOHV�
LQ�WKLV�VWDQGDUG��WKH�SXUFKDVHU�VKRXOG�FRQVXOW�WKH�
PDQXIDFWXUHUVª�FDWDORJXHV�WR�GHWHUPLQH�ZKLFK�RI�
WKH�VHULHV�$�RU�VHULHV�%�ILWWLQJV�DUH�EHLQJ�RIIHUHG�DQG�
WR�FKHFN�WKH�NH\�GLPHQVLRQV�RI�WKH�SURGXFWV�RI�
LQWHUHVW��DV�WKHVH�PD\�GLIIHU�VLJQLILFDQWO\�IURP�RQH�
PDQXIDFWXUHU�WR�DQRWKHU�
)RU�VLPLODU�UHDVRQV��PDQXIDFWXUHUVª�FDWDORJXHV�
VKRXOG�EH�FRQVXOWHG�ZKHQ�FRQVLGHULQJ�WKH�
UHSODFHPHQW�RI�H[LVWLQJ�GXFWLOH�LURQ�SLSHOLQH�
ILWWLQJV��LQ�RUGHU�WR�HQVXUH�WKDW�DQ\�GLPHQVLRQDO�
GLIIHUHQFHV�DUH�LGHQWLILHG�DQG�WDNHQ�LQWR�DFFRXQW�LQ�
WKH�GHVLJQ�RI�WKH�UHSODFHPHQW�VHFWLRQ�
1$���3RO\HWK\OHQH�VOHHYLQJ
:KHUH�SRO\HWK\OHQH��3(��VOHHYLQJ�LV�UHTXLUHG�IRU�WKH�
SURWHFWLRQ�RI�EXULHG�GXFWLOH�LURQ�SLSHOLQHV�DJDLQVW�
H[WHUQDO�FRUURVLRQ��LW�VKRXOG�EH�VSHFLILHG�LQ�
DFFRUGDQFH�ZLWK�%6 ������7KLV�FRYHUV�WKH�
VSHFLILFDWLRQ�RI�3(�ILOP�IRU�VLWH�DSSOLFDWLRQ��DQG�DOVR�
IDFWRU\�DSSOLHG�3(�VOHHYLQJ�IRU�SLSHV�
1$���3HUIRUPDQFH�UHTXLUHPHQWV�DQG�W\SH�
WHVWV
7KLV�VWDQGDUG�LQFOXGHV�WKH�IODQJH�WR�SLSH�
DWWDFKPHQW�W\SH�WHVW�JLYHQ�SUHYLRXVO\�LQ�%6 �����
EXW�JRHV�IXUWKHU�E\�LQFOXGLQJ�QHZ�UHTXLUHPHQWV�IRU�
OHDNWLJKWQHVV�SHUIRUPDQFH�RI�IOH[LEOH�MRLQWV��7\SH�
WHVWV�DUH�UHTXLUHG�IRU�MRLQWV�XQGHU�LQWHUQDO�
SQHXPDWLF�SUHVVXUH�DQG�H[WHUQDO�K\GURVWDWLF�
SUHVVXUH�ZLWK�WKH�MRLQW�VXEMHFWHG�WR�VKHDU�ORDGLQJ�RU�
DQJXODU�GHIOHFWLRQ��VHH�FODXVHV ��DQG ���
7KHVH�WHVWV�DUH�DGGLWLRQDO�WR�WKRVH�SUHYLRXVO\�JLYHQ�
LQ�%6 ������+RZHYHU��WKH�GXUDWLRQ�RI�WKHVH�WHVWV�LV�
UHODWLYHO\�VKRUW�ZKHQ�FRPSDUHG�WR�WKH�GHVLJQ�
VHUYLFH�OLIH�RI�WKH�SLSHOLQH�SURGXFWV��7KLV�LV�QRW�
H[SHFWHG�WR�EH�DQ�LVVXH�IRU�WKRVH�MRLQW�W\SHV�
SURGXFHG�E\�(XURSHDQ�PDQXIDFWXUHUV�RYHU�WKH�
SDVW ���\HDUV�ZKLFK�KDYH�SHUIRUPHG�VXFFHVVIXOO\�LQ�
VHUYLFH�
)XUWKHU�LQIRUPDWLRQ��QRW�JLYHQ�LQ�%6 ������FRQFHUQV�
ORQJLWXGLQDO�EHQGLQJ�UHVLVWDQFH�DQG�GLDPHWUDO�
VWLIIQHVV�RI�SLSHV��VHH�$QQH[�$�DQG�$QQH[�%�
UHVSHFWLYHO\��
1$���3LSHOLQH�GHVLJQ
7KH�GHVLJQ�FDOFXODWLRQ�PHWKRG�JLYHQ�LQ�$QQH[�'�
�LQIRUPDWLYH��KDV�EHHQ�GHULYHG�IURP�H[LVWLQJ�
PHWKRGV�DV�D�VLPSOLILHG�FDOFXODWLRQ�SURFHGXUH�
DSSOLFDEOH�WR�GXFWLOH�LURQ�SLSHOLQH�LQVWDOODWLRQV�
2WKHU�FDOFXODWLRQ�PHWKRGV�PD\�DOVR�EH�XVHG��DW�WKH�
GLVFUHWLRQ�RI�WKH�SLSHOLQH�GHVLJQHU��LQ�RUGHU�WR�
SURYLGH�D�VLPLODUO\�KLJK�GHJUHH�RI�VHFXULW\�IRU�WKH�
SLSHOLQH�GXULQJ�LWV�RSHUDWLQJ�OLIH�
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%6 (1 ��������

��%6,�������� ��

1$���,QIRUPDWLRQ�WR�EH�VXSSOLHG�E\�WKH�
SXUFKDVHU
7KH�IROORZLQJ�LQIRUPDWLRQ�VKRXOG�EH�VXSSOLHG�E\�WKH�
SXUFKDVHU�LQ�KLV�HQTXLU\�DQG�RUGHU�
D��)RU�VRFNHW�DQG�VSLJRW�SLSHV��WKH�TXDQWLW\��VL]H�
�'1���OHQJWK��VHH ����������DQG�W\SH�RI�MRLQW�
E��)RU�IODQJHG�SLSHV��WKH�TXDQWLW\��VL]H��'1���
IODQJH�UDWLQJ��31���OHQJWK��VHH�7DEOH����
F��)RU�ILWWLQJV��WKH�TXDQWLW\��VL]H��'1���W\SH�RI�
ILWWLQJ�DQG�W\SH�RI�MRLQW�HQGV��LQFOXGLQJ�IODQJH�
UDWLQJ�ZKHUH�QHFHVVDU\��
G��:KHUH�UHTXLUHG��WKH�TXDQWLW\�RI�
SLSHV ! '1 ����UHTXLUHG�WR�EH�VXLWDEOH�IRU�FXWWLQJ�
RQ�VLWH��VHH �������

H��)RU�SLSHV�DQG�ILWWLQJV��LGHQWLILFDWLRQ�RI�WKH�
H[WHUQDO�DQG�LQWHUQDO�FRDWLQJV�WKDW�DUH�UHTXLUHG�
�VHH ������ ������DQG �������
I��:KHWKHU�JXLGDQFH�LV�QHHGHG�IRU�MRLQWLQJ�QHZ�
SURGXFWV�ZLWK�H[LVWLQJ�SLSHOLQHV�RU�ZLWK�RWKHU�
W\SHV�RI�MRLQWV��VHH ���������

1$���)XUWKHU�LQIRUPDWLRQ
)RU�IXUWKHU�LQIRUPDWLRQ�DQG�JXLGDQFH��UHIHUHQFH�FDQ�
EH�PDGH�WR�WKH�IROORZLQJ�
D��'XFWLOH�,URQ�3LSH�&RPPLWWHH���WK�)ORRU��%ULGJH�
+RXVH��6PDOOEURRN��4XHHQVZD\��%LUPLQJKDP��
%� �-3��7HO������ ��� ������)D[ ���� ��� �����
E��7KH�8.�GXFWLOH�LURQ�SLSH�PDQXIDFWXUHUV�
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%6�(1
��������

%6,
����&KLVZLFN�+LJK�5RDG
/RQGRQ
:���$/

%6, ¦ %ULWLVK 6WDQGDUGV ,QVWLWXWLRQ
%6,�LV�WKH�LQGHSHQGHQW�QDWLRQDO�ERG\�UHVSRQVLEOH�IRU�SUHSDULQJ�
%ULWLVK 6WDQGDUGV��,W�SUHVHQWV�WKH�8.�YLHZ�RQ�VWDQGDUGV�LQ�(XURSH�DQG�DW�WKH�
LQWHUQDWLRQDO�OHYHO��,W�LV�LQFRUSRUDWHG�E\�5R\DO�&KDUWHU�

5HYLVLRQV

%ULWLVK 6WDQGDUGV�DUH�XSGDWHG�E\�DPHQGPHQW�RU�UHYLVLRQ��8VHUV�RI�
%ULWLVK 6WDQGDUGV�VKRXOG�PDNH�VXUH�WKDW�WKH\�SRVVHVV�WKH�ODWHVW�DPHQGPHQWV�RU�
HGLWLRQV�

,W�LV�WKH�FRQVWDQW�DLP�RI�%6,�WR�LPSURYH�WKH�TXDOLW\�RI�RXU�SURGXFWV�DQG�VHUYLFHV��
:H�ZRXOG�EH�JUDWHIXO�LI�DQ\RQH�ILQGLQJ�DQ�LQDFFXUDF\�RU�DPELJXLW\�ZKLOH�XVLQJ�
WKLV�%ULWLVK 6WDQGDUG�ZRXOG�LQIRUP�WKH�6HFUHWDU\�RI�WKH�WHFKQLFDO�FRPPLWWHH�
UHVSRQVLEOH��WKH�LGHQWLW\�RI�ZKLFK�FDQ�EH�IRXQG�RQ�WKH�LQVLGH�IURQW�FRYHU��
7HO� ��� ���� ������)D[� ��� ���� �����

%6,�RIIHUV�PHPEHUV�DQ�LQGLYLGXDO�XSGDWLQJ�VHUYLFH�FDOOHG�3/86�ZKLFK�HQVXUHV�
WKDW�VXEVFULEHUV�DXWRPDWLFDOO\�UHFHLYH�WKH�ODWHVW�HGLWLRQV�RI�VWDQGDUGV�

%X\LQJ�VWDQGDUGV

2UGHUV�IRU�DOO�%6,��LQWHUQDWLRQDO�DQG�IRUHLJQ�VWDQGDUGV�SXEOLFDWLRQV�VKRXOG�EH�
DGGUHVVHG�WR�&XVWRPHU�6HUYLFHV��7HO� ��� ���� ������)D[� ��� ���� �����

,Q�UHVSRQVH�WR�RUGHUV�IRU�LQWHUQDWLRQDO�VWDQGDUGV��LW�LV�%6,�SROLF\�WR�VXSSO\�WKH�
%6,�LPSOHPHQWDWLRQ�RI�WKRVH�WKDW�KDYH�EHHQ�SXEOLVKHG�DV�%ULWLVK 6WDQGDUGV��
XQOHVV�RWKHUZLVH�UHTXHVWHG�

,QIRUPDWLRQ�RQ�VWDQGDUGV

%6,�SURYLGHV�D�ZLGH�UDQJH�RI�LQIRUPDWLRQ�RQ�QDWLRQDO��(XURSHDQ�DQG�
LQWHUQDWLRQDO�VWDQGDUGV�WKURXJK�LWV�/LEUDU\�DQG�LWV�7HFKQLFDO�+HOS�WR�([SRUWHUV�
6HUYLFH��9DULRXV�%6,�HOHFWURQLF�LQIRUPDWLRQ�VHUYLFHV�DUH�DOVR�DYDLODEOH�ZKLFK�JLYH�
GHWDLOV�RQ�DOO�LWV�SURGXFWV�DQG�VHUYLFHV��&RQWDFW�WKH�,QIRUPDWLRQ�&HQWUH��
7HO� ��� ���� ������)D[� ��� ���� �����

6XEVFULELQJ�PHPEHUV�RI�%6,�DUH�NHSW�XS�WR�GDWH�ZLWK�VWDQGDUGV�GHYHORSPHQWV�
DQG�UHFHLYH�VXEVWDQWLDO�GLVFRXQWV�RQ�WKH�SXUFKDVH�SULFH�RI�VWDQGDUGV��)RU�GHWDLOV�
RI�WKHVH�DQG�RWKHU�EHQHILWV�FRQWDFW�0HPEHUVKLS�$GPLQLVWUDWLRQ��
7HO� ��� ���� ������)D[� ��� ���� �����

&RS\ULJKW

&RS\ULJKW�VXEVLVWV�LQ�DOO�%6,�SXEOLFDWLRQV��%6,�DOVR�KROGV�WKH�FRS\ULJKW��LQ�WKH�
8.��RI�WKH�SXEOLFDWLRQV�RI�WKH�LQWHUQDWLRQDO�VWDQGDUGL]DWLRQ�ERGLHV��([FHSW�DV�
SHUPLWWHG�XQGHU�WKH�&RS\ULJKW��'HVLJQV�DQG�3DWHQWV�$FW������QR�H[WUDFW�PD\�EH�
UHSURGXFHG��VWRUHG�LQ�D�UHWULHYDO�V\VWHP�RU�WUDQVPLWWHG�LQ�DQ\�IRUP�RU�E\�DQ\�
PHDQV�¥�HOHFWURQLF��SKRWRFRS\LQJ��UHFRUGLQJ�RU�RWKHUZLVH�¥�ZLWKRXW�SULRU�ZULWWHQ�
SHUPLVVLRQ�IURP�%6,�

7KLV�GRHV�QRW�SUHFOXGH�WKH�IUHH�XVH��LQ�WKH�FRXUVH�RI�LPSOHPHQWLQJ�WKH�VWDQGDUG��
RI�QHFHVVDU\�GHWDLOV�VXFK�DV�V\PEROV��DQG�VL]H��W\SH�RU�JUDGH�GHVLJQDWLRQV��,I�WKHVH�
GHWDLOV�DUH�WR�EH�XVHG�IRU�DQ\�RWKHU�SXUSRVH�WKDQ�LPSOHPHQWDWLRQ�WKHQ�WKH�SULRU�
ZULWWHQ�SHUPLVVLRQ�RI�%6,�PXVW�EH�REWDLQHG�

,I�SHUPLVVLRQ�LV�JUDQWHG��WKH�WHUPV�PD\�LQFOXGH�UR\DOW\�SD\PHQWV�RU�D�OLFHQVLQJ�
DJUHHPHQW��'HWDLOV�DQG�DGYLFH�FDQ�EH�REWDLQHG�IURP�WKH�&RS\ULJKW�0DQDJHU��
7HO� ��� ���� �����

Li
ce

ns
ed

 C
op

y:
 In

st
itu

te
 O

f T
ec

hn
ol

og
y 

T
al

la
gh

t, 
In

st
itu

te
 o

f T
ec

hn
ol

og
y,

 S
un

 A
ug

 2
6 

16
:1

0:
03

 G
M

T
+

00
:0

0 
20

07
, U

nc
on

tr
ol

le
d 

C
op

y,
 (

c)
 B

S
I


