
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

BRITISH STANDARD BS IEC
60489-6:1999

ICS 33.060.99

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

Radio equipment used in
mobile services Ð
Methods of
measurement Ð

Part 6: Data equipment

Full document details: BS IEC 60489-6:1999

http://www.avadocuments.com/doc/bs-iec-60489-6-1999
http://www.avadocuments.com/doc/bs-iec-60489-6-1999


This British Standard, having
been prepared under the
direction of the Electrotechnical
Sector Committee, was published
under the authority of the
Standards Committee and comes
into effect on 15 March 2000

 BSI 03-2000

ISBN 0 580 34186 0

BS IEC 60489-6:1999

Amendments issued since publication

Amd. No. Date Comments

National foreword

This British Standard reproduces verbatim IEC 60489-6:1999 and implements it as
the UK national standard. It supersedes BS 6160:Part6:1989 which is withdrawn.

The UK participation in its preparation was entrusted to Technical Committee
EPL/102, Equipment used in mobile services and satellite communication systems,
which has the responsibility to:

Ð aid enquirers to understand the text;

Ð present to the responsible international/European committee any enquiries
on the interpretation, or proposals for change, and keep the UK interests
informed;

Ð monitor related international and European developments and promulgate
them in the UK.

A list of organizations represented on this committee can be obtained on request to
its secretary.

Cross-references

The British Standards which implement international or European publications
referred to in this document may be found in the BSI Standards Catalogue under the
section entitled ªInternational Standards Correspondence Indexº, or by using the
ªFindº facility of the BSI Standards Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the IEC title page,
pages 2 to 146, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the document
was last issued.

Full document details: BS IEC 60489-6:1999

http://dx.doi.org/10.3403/BS6160
http://www.avadocuments.com/doc/bs-iec-60489-6-1999
http://www.avadocuments.com/doc/bs-iec-60489-6-1999


Full document details: BS IEC 60489-6:1999

http://www.avadocuments.com/doc/bs-iec-60489-6-1999
http://www.avadocuments.com/doc/bs-iec-60489-6-1999


%6�,(&�������������

� ��%6,��������

&217(176

3DJH

)25(:25'������������������������������������������������������������������������������������������������������������������������ �

&ODXVH

�� *HQHUDO ���������������������������������������������������������������������������������������������������������������������� ��� �

���� 6FRSH�DQG�REMHFW �������������������������������������������������������������������������������������������������� �

���� (PLVVLRQ�FKDUDFWHULVWLFV ��������������������������������������������������������������������������������������� �

���� 6\VWHP�FKDUDFWHULVWLFV ������������������������������������������������������������������������������������������ �

���� 1RUPDWLYH�UHIHUHQFHV�������������������������������������������������������������������������������������������� �

�� 7HUPV�DQG�GHILQLWLRQV ���������������������������������������������������������������������������������������������������� �

�� 7HVW�FRQGLWLRQV ������������������������������������������������������������������������������������������������������������ ��

���� 6WDQGDUG�WHVW�FRQGLWLRQV ������������������������������������������������������������������������������������� ��

���� 6XSSOHPHQWDU\�WHVW�FRQGLWLRQV ���������������������������������������������������������������������������� ��

���� &KDUDFWHULVWLFV�RI�WKH�PHDVXULQJ�HTXLSPHQW �������������������������������������������������������� ��

�� 0HDVXUHPHQWV�RI�UHFHLYHU�GHFRGHU�UDGLR�IUHTXHQF\�SDUDPHWHUV ����������������������������������� ��

���� 6HQVLWLYLW\��GDWD� ������������������������������������������������������������������������������������������������� ��

���� $GMDFHQW�UDGLR�IUHTXHQF\�VLJQDO�VHOHFWLYLW\��GDWD� ������������������������������������������������ ��

���� &R�FKDQQHO�LQWHUIHUHQFH�UHMHFWLRQ��GDWD� ������������������������������������������������������������� ��

���� $GMDFHQW�FKDQQHO�VHOHFWLYLW\��GDWD� ���������������������������������������������������������������������� ��

���� 6SXULRXV�UHVSRQVH�LPPXQLW\��GDWD� ��������������������������������������������������������������������� ��

���� ,QWHUPRGXODWLRQ�LPPXQLW\��GDWD� �������������������������������������������������������������������������� ��

���� 6HQVLWLYLW\�XQGHU�PXOWLSDWK�SURSDJDWLRQ�FRQGLWLRQV��GDWD� ������������������������������������ ��

���� $FFHSWDEOH�UDGLR�IUHTXHQF\�GLVSODFHPHQW��GDWD� ������������������������������������������������� ��

���� ,PSXOVLYH�QRLVH�WROHUDQFH��GDWD� ������������������������������������������������������������������������� ��

�� 0HDVXUHPHQWV�RI�UHFHLYHU�GHFRGHU�UDGLR�IUHTXHQF\�SDUDPHWHUV��VHOHFWLYH�FDOOLQJ�RQO\� ��

���� 3URWHFWLRQ�IURP�UDGLR�IUHTXHQF\�LQWHUPRGXODWLRQ�IDOVH�RSHUDWLRQ��VHOHFWLYH�FDOOLQJ�
�������������������������������������������������������������������������������������������������������������������������� ��

���� )DOVH�UHVSRQVHV�GXH�WR�QRLVH��VHOHFWLYH�FDOOLQJ� �������������������������������������������������� ��

���� 6LJQDOOLQJ�DWWDFN�WLPH��VHOHFWLYH�FDOOLQJ� �������������������������������������������������������������� ��

���� 5HFRYHU\�WLPH��VHOHFWLYH�FDOOLQJ� ������������������������������������������������������������������������� ��

���� 5HTXLUHG�SURWHFWLRQ�WLPH��VHOHFWLYH�FDOOLQJ� ��������������������������������������������������������� ��

���� 6LJQDO�WR�UHVLGXDO�RXWSXW�SRZHU�UDWLR��VHOHFWLYH�FDOOLQJ� ��������������������������������������� ��

�� 0HDVXUHPHQWV�RI�UHFHLYHU�GHFRGHU�FRQGXFWHG�DQG�UDGLDWHG�VSXULRXV�FRPSRQHQWV �������� ��

���� &RQGXFWHG�VSXULRXV�FRPSRQHQWV��GDWD�DQG�VHOHFWLYH�FDOOLQJ� ������������������������������ ��

���� 5DGLDWHG�VSXULRXV�FRPSRQHQWV��GDWD� ����������������������������������������������������������������� ��

�� 0HDVXUHPHQWV�RI�HQFRGHU�WUDQVPLWWHUV�UDGLR�IUHTXHQF\�SDUDPHWHUV ����������������������������� ��

���� )UHTXHQF\�HUURU��GDWD� ���������������������������������������������������������������������������������������� ��

���� $YHUDJH�UDGLR�IUHTXHQF\�RXWSXW�SRZHU��GDWD� ������������������������������������������������������ ��

���� 6SXULRXV�QDUURZ�EDQGZLGWK�UDGLR�IUHTXHQF\�HPLVVLRQ�SRZHU��GDWD� ��������������������� ��

���� $GMDFHQW�DQG�DOWHUQDWH�FKDQQHO�SRZHU��GDWD�������������������������������������������������������� ��

�� $XGLR�IUHTXHQF\�EDQG�PHDVXUHPHQWV�RI�HQFRGHU�RXWSXW�FKDUDFWHULVWLFV
�VHOHFWLYH�FDOOLQJ���������������������������������������������������������������������������������������������������������� ��

���� 7RQH�SXOVH�ULVH�WLPH��VHOHFWLYH�FDOOLQJ� ��������������������������������������������������������������� ��

���� 7RQH�SXOVH�GXUDWLRQ��VHOHFWLYH�FDOOLQJ� ���������������������������������������������������������������� ��

���� 7RQH�SXOVH�GHFD\�WLPH��VHOHFWLYH�FDOOLQJ� ������������������������������������������������������������ ��

Full document details: BS IEC 60489-6:1999

http://www.avadocuments.com/doc/bs-iec-60489-6-1999
http://www.avadocuments.com/doc/bs-iec-60489-6-1999


%6�,(&�������������

��%6,�������� �

&ODXVH 3DJH

���� )UHTXHQF\�RI�WRQH�V���VHOHFWLYH�FDOOLQJ� ��������������������������������������������������������������� ��

���� 506�YROWDJH�RI�WRQH�V���VHOHFWLYH�FDOOLQJ������������������������������������������������������������� ��

���� (QFRGHU�RYHUDOO�RSHUDWH�WLPH��VHOHFWLYH�FDOOLQJ���������������������������������������������������� ��

�� $XGLR�IUHTXHQF\�EDQG�PHDVXUHPHQWV�RI�GHFRGHU�FKDUDFWHULVWLFV��VHOHFWLYH�FDOOLQJ� ������ ��

���� 'HFRGHU�RSHUDWLRQ�OHYHO�UDQJH��VHOHFWLYH�FDOOLQJ�������������������������������������������������� ��

���� 'HFRGHU�DWWDFN�WLPH��VHOHFWLYH�FDOOLQJ� ���������������������������������������������������������������� ��

���� 'HFRGHU�UHFRYHU\�WLPH��VHOHFWLYH�FDOOLQJ� ������������������������������������������������������������ ��

���� 'HFRGHU�UHTXLUHG�SURWHFWLRQ�WLPH��VHOHFWLYH�FDOOLQJ���������������������������������������������� ��

���� 'HFRGHU�DODUP�WLPH��VHOHFWLYH�FDOOLQJ� ����������������������������������������������������������������� ��

�� 2YHUDOO�PHDVXUHPHQWV�LQ�VLPXODWHG�V\VWHPV��VHOHFWLYH�FDOOLQJ� ������������������������������������ ��

����� *HQHUDO �������������������������������������������������������������������������������������������������������������� ��

����� 6XSSOHPHQWDU\�FRQGLWLRQV�RI�PHDVXUHPHQW�IRU�V\VWHP�UHVSRQVH�WLPHV ���������������� ��

����� 6\VWHP�RYHUDOO�RSHUDWH�WLPH��VHOHFWLYH�FDOOLQJ� ���������������������������������������������������� ��

����� 6\VWHP�UHFRYHU\�WLPH��VHOHFWLYH�FDOOLQJ� �������������������������������������������������������������� ��

��� 0HDVXUHPHQWV�RI�UHFHLYHU�GHFRGHU�UDGLR�IUHTXHQF\�SDUDPHWHU��LQWHJUDO�DQWHQQD���������� ��

����� 5DGLDWLRQ�VHQVLWLYLW\��GDWD� ���������������������������������������������������������������������������������� ��

����� 6HOHFWLYLW\��GDWD� ������������������������������������������������������������������������������������������������� ��

����� $FFHSWDEOH�UDGLR�IUHTXHQF\�GLVSODFHPHQW ����������������������������������������������������������� ��

����� ,PSXOVLYH�QRLVH�WROHUDQFH��LQWHJUDO�DQWHQQD� ������������������������������������������������������� ��

��� 0HDVXUHPHQWV�RI�HQFRGHU�WUDQVPLWWHUV�UDGLR�IUHTXHQF\�SDUDPHWHUV���LQWHJUDO�DQWHQQD� ��

����� 5DGLDWHG�UDGLR�IUHTXHQF\�SRZHU��GDWD� ��������������������������������������������������������������� ��

$QQH[�$��QRUPDWLYH�� ([DPSOHV�RI�FRPELQLQJ�QHWZRUNV ���������������������������������������������������� ��

$QQH[�%��QRUPDWLYH�� 5HFRPPHQGHG�FKDUDFWHULVWLFV�RI�PHDVXULQJ�HTXLSPHQW
DQG�PHWKRGV�RI�WHVW������������������������������������������������������������������������ ��

$QQH[�&��QRUPDWLYH�� 5D\OHLJK�IDGLQJ�VLPXODWRU ��������������������������������������������������������������� ��

$QQH[�'��LQIRUPDWLYH� ,QWHUPRGXODWLRQ�UHVSRQVH ������������������������������������������������������������� ���

$QQH[�(��QRUPDWLYH� $FFXUDF\�DQG�GLVSHUVLRQ�RI�PHWKRGV�RI�PHDVXUHPHQW�DQG�FRPSOLDQFH
WHVWV�IRU�VHQVLWLYLW\��GDWD�DQG�VHOHFWLYH�FDOOLQJ��DQG�GHJUDGDWLRQ
PHDVXUHPHQWV��GDWD�DQG�VHOHFWLYH�FDOOLQJ� ����������������������������������� ���

$QQH[�)��QRUPDWLYH� 0HDQ�WLPH�EHWZHHQ�IDOVH�FDOOLQJ�UHVSRQVHV��0����VHOHFWLYH�FDOOLQJ� ���

$QQH[�*��QRUPDWLYH� *HQHUDO�LQIRUPDWLRQ�RQ�LPSXOVLYH�QRLVH�DQG�UDQGRP�LPSXOVH
JHQHUDWRU ������������������������������������������������������������������������������������� ���

$QQH[�+��LQIRUPDWLYH� ([DPSOH�RI�D�PDLQV�SRZHU�OLQH�LPSHGDQFH�VWDELOL]DWLRQ�QHWZRUN ��� ���

$QQH[�,��LQIRUPDWLYH� 0HDVXULQJ�HUURU�RI�WKH�RFFXSLHG�EDQGZLGWK�FHQWUH�IUHTXHQF\
XVLQJ�VSHFWUXP�DQDO\VHU��������������������������������������������������������������� ���

Full document details: BS IEC 60489-6:1999

http://www.avadocuments.com/doc/bs-iec-60489-6-1999
http://www.avadocuments.com/doc/bs-iec-60489-6-1999


%6�,(&�������������

� ��%6,��������

,17(51$7,21$/�(/(&7527(&+1,&$/�&200,66,21
BBBBBBBBBBB

5$',2�(48,30(17�86('�,1�02%,/(�6(59,&(6�±
0(7+2'6�2)�0($685(0(17�±

3DUW����'DWD�HTXLSPHQW

)25(:25'

�� 7KH�,(&��,QWHUQDWLRQDO�(OHFWURWHFKQLFDO�&RPPLVVLRQ��LV�D�ZRUOGZLGH�RUJDQL]DWLRQ�IRU�VWDQGDUGL]DWLRQ�FRPSULVLQJ
DOO� QDWLRQDO� HOHFWURWHFKQLFDO� FRPPLWWHHV� �,(&� 1DWLRQDO� &RPPLWWHHV��� 7KH� REMHFW� RI� WKH� ,(&� LV� WR� SURPRWH
LQWHUQDWLRQDO�FR�RSHUDWLRQ�RQ�DOO�TXHVWLRQV�FRQFHUQLQJ�VWDQGDUGL]DWLRQ�LQ�WKH�HOHFWULFDO�DQG�HOHFWURQLF�ILHOGV��7R
WKLV� HQG� DQG� LQ� DGGLWLRQ� WR� RWKHU� DFWLYLWLHV�� WKH� ,(&� SXEOLVKHV� ,QWHUQDWLRQDO� 6WDQGDUGV�� 7KHLU� SUHSDUDWLRQ� LV
HQWUXVWHG� WR� WHFKQLFDO� FRPPLWWHHV�� DQ\� ,(&� 1DWLRQDO� &RPPLWWHH� LQWHUHVWHG� LQ� WKH� VXEMHFW� GHDOW� ZLWK� PD\
SDUWLFLSDWH� LQ� WKLV� SUHSDUDWRU\� ZRUN�� ,QWHUQDWLRQDO�� JRYHUQPHQWDO� DQG� QRQ�JRYHUQPHQWDO� RUJDQL]DWLRQV� OLDLVLQJ
ZLWK� WKH� ,(&� DOVR� SDUWLFLSDWH� LQ� WKLV� SUHSDUDWLRQ�� 7KH� ,(&� FROODERUDWHV� FORVHO\� ZLWK� WKH� ,QWHUQDWLRQDO
2UJDQL]DWLRQ� IRU� 6WDQGDUGL]DWLRQ� �,62�� LQ� DFFRUGDQFH� ZLWK� FRQGLWLRQV� GHWHUPLQHG� E\� DJUHHPHQW� EHWZHHQ� WKH
WZR�RUJDQL]DWLRQ�

�� 7KH� IRUPDO� GHFLVLRQV� RU� DJUHHPHQWV� RI� WKH� ,(&� RQ� WHFKQLFDO� PDWWHUV� H[SUHVV�� DV� QHDUO\� DV� SRVVLEOH�� DQ
LQWHUQDWLRQDO�FRQVHQVXV�RI�RSLQLRQ�RQ�WKH�UHOHYDQW�VXEMHFWV�VLQFH�HDFK�WHFKQLFDO�FRPPLWWHH�KDV�UHSUHVHQWDWLRQ
IRUP�DOO�LQWHUHVWHG�1DWLRQDO�&RPPLWWHHV�

�� 7KH� GRFXPHQWV� SURGXFHG� KDYH� WKH� IRUP� RI� UHFRPPHQGDWLRQV� IRU� LQWHUQDWLRQDO� XVH� DQG� DUH� SXEOLVKHG� LQ� WKH
IRUP�RI�VWDQGDUGV��WHFKQLFDO�UHSRUWV�RU�JXLGHV�DQG�WKH\�DUH�DFFHSWHG�E\�WKH�1DWLRQDO�&RPPLWWHHV�LQ�WKDW�VHQVH�

�� ,Q� RUGHU� WR� SURPRWH� LQWHUQDWLRQDO� XQLILFDWLRQ�� ,(&� 1DWLRQDO� &RPPLWWHHV� XQGHUWDNH� WR� DSSO\� ,(&� ,QWHUQDWLRQDO
6WDQGDUGV� WUDQVSDUHQWO\� WR� WKH� PD[LPXP� H[WHQG� SRVVLEOH� LQ� WKHLU� QDWLRQDO� DQG� UHJLRQDO� VWDQGDUGV�� $Q\
GLYHUJHQFH� EHWZHHQ� WKH� ,(&� 6WDQGDUG� DQG� WKH� FRUUHVSRQGLQJ� QDWLRQDO� RU� UHJLRQDO� VWDQGDUG� VKDOO� EH� FOHDUO\
LQGLFDWHG�LQ�WKH�ODWWHU�

�� 7KH� ,(&� SURYLGHV� QR�PDUNLQJ� SURFHGXUH� WR� LQGLFDWH� LWV� DSSURYDO� DQG� FDQQRW� EH� UHQGHUHG� UHVSRQVLEOH� IRU� DQ\
HTXLSPHQW�GHFODUHG�WR�EH�LQ�FRQIRUPLW\�ZLWK�RQH�RI�LWV�VWDQGDUGV�

�� $WWHQWLRQ�LV�GUDZQ�WR�WKH�SRVVLELOLW\�WKDW�VRPH�RI�WKH�HOHPHQWV�RI�WKLV�,QWHUQDWLRQDO�6WDQGDUG�PD\�EH�WKH�VXEMHFW
RI�SDWHQW�ULJKWV��7KH�,(&�VKDOO�QRW�EH�KHOG�UHVSRQVLEOH�IRU�LGHQWLI\LQJ�DQ\�RU�DOO�VXFK�SDWHQW�ULJKWV�

,QWHUQDWLRQDO� 6WDQGDUG� ,(&� �������� KDV� EHHQ� SUHSDUHG� E\� ,(&� WHFKQLFDO� FRPPLWWHH� ����
(TXLSPHQW�XVHG�LQ�UDGLR�FRPPXQLFDWLRQV�IRU�PRELOH�VHUYLFHV�DQG�IRU�VDWHOOLWH�FRPPXQLFDWLRQ
V\VWHPV�

7KLV�WKLUG�HGLWLRQ�RI�,(&���������FDQFHOV�DQG�UHSODFHV�WKH�VHFRQG�HGLWLRQ��SXEOLVKHG�LQ������
DPHQGPHQW� �� ������� DQG� DPHQGPHQW� �� �������� 7KLV� WKLUG� HGLWLRQ� FRQVWLWXWHV� D� WHFKQLFDO
UHYLVLRQ�

7KH�WH[W�RI�WKLV�VWDQGDUG�LV�EDVHG�RQ�WKH�IROORZLQJ�GRFXPHQWV�

)',6 5HSRUW�RQ�YRWLQJ

�������)',6 �������59'

)XOO� LQIRUPDWLRQ�RQ� WKH�YRWLQJ� IRU� WKH�DSSURYDO�RI� WKLV�VWDQGDUG�FDQ�EH� IRXQG� LQ� WKH�UHSRUW�RQ
YRWLQJ�LQGLFDWHG�LQ�WKH�DERYH�WDEOH�

7KLV�SXEOLFDWLRQ�KDV�EHHQ�GUDIWHG�LQ�DFFRUGDQFH�ZLWK�WKH�,62�,(&�'LUHFWLYHV��3DUW���

,(&� �������� IRUPV� RQH� RI� D� VHULHV� RI� SXEOLFDWLRQV� XQGHU� WKH� JHQHUDO� WLWOH�� 5DGLR� HTXLSPHQW
XVHG�LQ�PRELOH�VHUYLFHV�±�0HWKRGV�RI�PHDVXUHPHQW��)XWXUH�VWDQGDUGV�LQ�WKLV�VHULHV�ZLOO�FDUU\
WKH�QHZ�JHQHUDO�WLWOH�DV�FLWHG�DERYH��7LWOHV�RI�H[LVWLQJ�VWDQGDUGV�LQ�WKLV�VHULHV�ZLOO�EH�XSGDWHG
DW�WKH�WLPH�RI�WKH�QH[W�UHYLVLRQ�

$QQH[HV�$��%��&��(��)�DQG�*�IRUP�DQ�LQWHJUDO�SDUW�RI�WKLV�VWDQGDUG�

$QQH[HV�'��+�DQG�,�DUH�IRU�LQIRUPDWLRQ�RQO\�

$�ELOLQJXDO�YHUVLRQ�RI�WKLV�VWDQGDUG�PD\�EH�LVVXHG�DW�D�ODWHU�GDWH�
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0(7+2'6�2)�0($685(0(17�±

3DUW����'DWD�HTXLSPHQW

�� *HQHUDO

���� 6FRSH�DQG�REMHFW

7KLV� SDUW� RI� ,(&� ������ UHIHUV� VSHFLILFDOO\� WR�PRELOH� UDGLR� WUDQVPLWWHUV� DQG� UHFHLYHUV� IRU� WKH
WUDQVPLVVLRQ�RI�GDWD��WHOHJUDSK\��VLJQDOV�KDYLQJ�WKH�HPLVVLRQ�FKDUDFWHULVWLFV�JLYHQ�LQ�����

7KLV� VWDQGDUG� LV� LQWHQGHG� WR� EH� XVHG� LQ� FRQMXQFWLRQ� ZLWK� ,(&� ��������� 7KH� WHUPV� DQG
GHILQLWLRQV�DQG�WKH�FRQGLWLRQV�RI�PHDVXUHPHQW�VHW�IRUWK�LQ�WKLV�VWDQGDUG�DUH�LQWHQGHG�IRU�W\SH
DQG�DFFHSWDQFH�WHVWV�

7KH�REMHFW�RI� WKLV�VWDQGDUG� LV� WR�VWDQGDUGL]H� WKH�GHILQLWLRQV�� WKH�FRQGLWLRQV�DQG� WKH�PHWKRGV
RI�PHDVXUHPHQW�XVHG�WR�DVFHUWDLQ�WKH�UDGLR�IUHTXHQF\�SHUIRUPDQFH�RI�GDWD�DQG�VHOHFWLYH�FDOO
HTXLSPHQW�� WKXV� PDNLQJ� SRVVLEOH� PHDQLQJIXO� FRPSDULVRQV� RI� WKH� UHVXOWV� RI� PHDVXUHPHQWV
PDGH�E\�GLIIHUHQW�REVHUYHUV�DQG�RQ�GLIIHUHQW�HTXLSPHQW�

7KLV�VWDQGDUG�ZLOO�FRYHU�WKH�IROORZLQJ�W\SHV�RI�GDWD�VLJQDOV�

± ELW�VWUHDPV�

± FKDUDFWHU�VWULQJV�

± PHVVDJHV�

± VHOHFWLYH�FDOOLQJ�

6HOHFWLYH� FDOOLQJ� GLIIHUV� IURP�PHVVDJHV� LQ� WKHLU� LQWHQGHG� IXQFWLRQV�� LW�PD\� EH� FRQVLGHUHG� DV
GDWD�VLJQDOV��DQDORJRXV�WR�PHVVDJHV�WUDQVPLWWLQJ�RQO\�WKH�LQIRUPDWLRQ�UHTXLUHG�WR�DFWLYDWH�DQ
DODUP�RQ�RQH�UHFHLYHU�RU�D�JURXS�RI�UHFHLYHUV�

7KH� PHWKRGV� RI� PHDVXUHPHQWV� IRU� WKH� UDGLR�IUHTXHQF\� SDUDPHWHUV� DUH� DSSURSULDWH� IRU� WKH
IRXU�W\SHV�RI�GDWD�VLJQDOV�

7R� GLIIHUHQWLDWH� EHWZHHQ� WKH� UDGLR�IUHTXHQF\� SDUDPHWHUV� �H�J�� DGMDFHQW� FKDQQHO� SRZHU�
IUHTXHQF\�HUURU��PHDVXUHG� LQ� WKLV�VWDQGDUG� IURP� WKRVH� LQ�DVVRFLDWHG�VWDQGDUGV�� WKH�QDPH�RI
HDFK� SDUDPHWHU� LV� IROORZHG� E\� HLWKHU� ³�ELW� VWUHDP�´� RU� ³�FKDUDFWHU� VWULQJ�´� RU� ³�PHVVDJH�´� RU
³�VHOHFWLYH�FDOOLQJ�´��$IWHU�HDFK� UDGLR�IUHTXHQF\�SDUDPHWHU� WKH�JHQHUDO� WHUP� ³�GDWD�´� LV�XVHG�
:KHQ� HDFK� HTXLSPHQW� LV� PHDVXUHG�� WKH� SURSHU� GDWD� W\SH� ³�ELW� VWUHDP�´� ³�FKDUDFWHU� VWULQJ�´
³�PHVVDJH�´�RU�³�VHOHFWLYH�FDOOLQJ�´�ZLOO�EH�VXEVWLWXWHG�IRU�³�GDWD�´�

���� (PLVVLRQ�FKDUDFWHULVWLFV

7KLV� VWDQGDUG� LV� DSSOLFDEOH� WR� WKH� IROORZLQJ�HPLVVLRQ� FKDUDFWHULVWLFV� H[SUHVVHG�DFFRUGLQJ� WR
WKH�,78�5DGLR�5HJXODWLRQV�(PLVVLRQ�'HVLJQDWLRQ�

(PLVVLRQ�FKDUDFWHULVWLFV�DUH�H[SUHVVHG�E\�IRXU�V\PEROV�

D��±�E��±�F��±�G�

ZKHUH

D� LV�WKH�W\SH�RI�PRGXODWLRQ�RI�WKH�PDLQ�FDUULHU�
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E�� LV�WKH�QDWXUH�RI�VLJQDOV�PRGXODWLQJ�WKH�PDLQ�FDUULHU�

F�� LV�WKH�W\SH�RI�LQIRUPDWLRQ�WR�EH�WUDQVPLWWHG�

G�� LV�WKH�GHWDLO�RI�VLJQDO�V���RSWLRQDO��

D� 7\SH�RI�PRGXODWLRQ�RI�WKH�PDLQ�FDUULHU��ILUVW�V\PERO��

�$� GRXEOH�VLGHEDQG�

�+� VLQJOH�VLGHEDQG��IXOO�FDUULHU�

�5� VLQJOH�VLGHEDQG��UHGXFHG�RU�YDULDEOH�OHYHO�FDUULHU�

�-� VLQJOH�VLGHEDQG��VXSSUHVVHG�FDUULHU�

�)� IUHTXHQF\�PRGXODWLRQ�

�*� SKDVH�PRGXODWLRQ�

E� 1DWXUH�RI�VLJQDO�V��PRGXODWLQJ�WKH�PDLQ�FDUULHU��VHFRQG�V\PERO��

��� D� VLQJOH� FKDQQHO� FRQWDLQLQJ� TXDQWL]HG� RU� GLJLWDO� LQIRUPDWLRQ�ZLWKRXW� WKH� XVH� RI� D
PRGXODWLQJ�VXE�FDUULHU�

��� D� VLQJOH� FKDQQHO� FRQWDLQLQJ� TXDQWL]HG� RU� GLJLWDO� LQIRUPDWLRQ� ZLWK� WKH� XVH� RI� D
PRGXODWLQJ�VXE�FDUULHU�

��� WZR�RU�PRUH�FKDQQHOV�FRQWDLQLQJ�TXDQWL]HG�RU�GLJLWDO�LQIRUPDWLRQ�

F� 7\SH�RI�LQIRUPDWLRQ�WR�EH�WUDQVPLWWHG��WKLUG�V\PERO��

�$� WHOHJUDSK\�±�IRU�DXUDO�UHFHSWLRQ�

�%� WHOHJUDSK\�±�IRU�DXWRPDWLF�UHFHSWLRQ�

�&� IDFVLPLOH�

�'� GDWD�WUDQVPLVVLRQ��WHOHPHWU\�RU�WHOHFRPPDQG�

G� 'HWDLOV�RI�VLJQDO�V���IRXUWK�V\PERO��RSWLRQDO��

�$� WZR�FRQGLWLRQ�FRGH�ZLWK�HOHPHQWV�RI�GLIIHULQJ�QXPEHUV�DQG�RU�GXUDWLRQV�

�%� WZR�FRQGLWLRQ�FRGH�ZLWK�HOHPHQWV�RI�WKH�VDPH�QXPEHU�DQG�GXUDWLRQ�ZLWKRXW�HUURU�
FRUUHFWLRQ�

�&� WZR�FRQGLWLRQ� FRGH� ZLWK� HOHPHQWV� RI� WKH� VDPH� QXPEHU� DQG� GXUDWLRQ� ZLWK� HUURU�
FRUUHFWLRQ�

�'� IRXU�FRQGLWLRQ� FRGH� LQ�ZKLFK� HDFK� FRQGLWLRQ� UHSUHVHQWV� D� VLJQDO� HOHPHQW� �RI� RQH
RU�PRUH�ELWV��

�(� PXOWL�FRQGLWLRQ�FRGH� LQ�ZKLFK�HDFK�FRQGLWLRQ� UHSUHVHQWV�D�VLJQDO�HOHPHQW� �RI�RQH
RU�PRUH�ELWV��

�)� PXOWL�FRQGLWLRQ� FRGH� LQ� ZKLFK� HDFK� FRQGLWLRQ� RU� FRPELQDWLRQ� RI� FRQGLWLRQV
UHSUHVHQWV�D�FKDUDFWHU�

127(�±�6HH�,78�5DGLR�5HJXODWLRQV��HGLWLRQ��������$UWLFOH���DQG�$SSHQGL[����$3���SDUW�$��IRU�GHWDLOV�DQG�GHILQLWLRQ
RI�WKH�HPLVVLRQ�FKDUDFWHULVWLFV�

���� 6\VWHP�FKDUDFWHULVWLFV

������ 7UDQVPLWWHU

7KH� WUDQVPLWWHUV� WKDW� DUH� PHDVXUHG� XVLQJ� WKH� PHWKRGV� LQ� WKLV� VWDQGDUG� PD\� EH� FDSDEOH� RI
VLPXOWDQHRXVO\� WUDQVPLWWLQJ� WZR� RU� PRUH� GDWD� VLJQDOV� RU� YRLFH� DQG� D� GDWD� VLJQDO�� 7KH
RSHUDWLRQDO�FKDUDFWHULVWLFV�RI�WKH�V\VWHP�LQ�ZKLFK�WKH�WUDQVPLWWHU�ZLOO�EH�XVHG�ZLOO�HVWDEOLVK� LI
WKH�WUDQVPLWWHU�ZLOO�EH�UHTXLUHG�WR�VLPXOWDQHRXVO\�WUDQVPLW�VHYHUDO�W\SHV�RI�VLJQDOV�

0DQ\� RI� WKH� V\VWHPV� WKDW� UHTXLUH� WKH� WUDQVPLWWHU� WR� WUDQVPLW� ERWK� DQDORJXH� YRLFH� DQG� GDWD
DUUDQJH�LW�VR�WKDW�HLWKHU�YRLFH�RU�GDWD�DUH�WUDQVPLWWHG��EXW�QRW�VLPXOWDQHRXVO\��,Q�WKLV�LQVWDQFH
WKLV�VWDQGDUG�ZRXOG�EH�XVHG� WR�PHDVXUH� WKH� WUDQVPLWWHU� UDGLR�IUHTXHQF\�SDUDPHWHUV�ZLWK� WKH
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WUDQVPLWWHU� LQ� WKH� GDWD� PRGH� RQO\�� ,(&��������� VKRXOG� EH� XVHG� WR� PHDVXUH� WKH
UDGLR�IUHTXHQF\�SDUDPHWHUV�ZLWK�WKH�WUDQVPLWWHU�LQ�WKH�DQDORJXH�YRLFH�PRGH�

:KHQ�WKH�V\VWHP�UHTXLUHV�WKDW�WKH�WUDQVPLWWHU�WUDQVPLW�VLPXOWDQHRXVO\�PRUH�WKDQ�RQH�VLJQDO�
WKH� UDGLR�IUHTXHQF\� SDUDPHWHUV� ZLOO� EH� PHDVXUHG� ZLWK� WKH� WUDQVPLWWHU� WUDQVPLWWLQJ� RQO\� WKH
PD[LPXP�QXPEHU�RI�VLPXOWDQHRXV�VLJQDOV�UHTXLUHG�E\�WKH�V\VWHP��)RU�H[DPSOH��D�WUDQVPLWWHU
PD\� EH� FDSDEOH� RI� WUDQVPLWWLQJ� WKUHH� W\SHV� RI� VLJQDOV�� EXW� WKH� V\VWHP� PD\� UHTXLUH� XQGHU
VRPH� FLUFXPVWDQFHV� WKDW� WZR� VLJQDOV� EH� WUDQVPLWWHG� VLPXOWDQHRXVO\� DQG�� DW� DOO� RWKHU� WLPHV�
RQO\�RQH�VLJQDO�ZLOO�EH�WUDQVPLWWHG��,Q�WKLV�FDVH��WKH�PHDVXUHPHQWV�VKRXOG�EH�PDGH�ZKLOH�WKH
WUDQVPLWWHU�LV�WUDQVPLWWLQJ�WKH�WZR�VLPXOWDQHRXV�VLJQDOV�

:KHQ� WKH� V\VWHP� UHTXLUHV� WKDW� LQSXW� VLJQDOV�� RWKHU� WKDQ� WKH� GDWD� VLJQDO� WR� EH� XVHG� LQ� WKH
PHDVXUHPHQW�� EH� DSSOLHG� VLPXOWDQHRXVO\� ZLWK� WKH� GDWD� VLJQDO� WR� WKH� WUDQVPLWWHU� XQGHU� WHVW�
WKH\� VKRXOG� EH� DSSOLHG� WR� WKH� SURSHU� SRUW� DQG� DW� WKH� VLJQDO� OHYHOV� VSHFLILHG� E\� WKH
PDQXIDFWXUHU��7KH�PHDVXUHPHQWV�LQ�WKLV�VWDQGDUG�ZLOO�WKHQ�EH�PDGH�XVLQJ�VLPXOWDQHRXVO\�WKH
GDWD�VLJQDO�DQG�WKH�RWKHU�UHTXLUHG�VLJQDOV��VHH�ILJXUH����

������ 5HFHLYHU

,Q� WKLV�VWDQGDUG�� WKH�VXEFODXVHV�HQWLWOHG� ³0HWKRG�RI�PHDVXUHPHQW´�DUH�GHVLJQHG� WR�PHDVXUH
WKH�YDOXH�RI�D�UDGLR�IUHTXHQF\�SDUDPHWHU�� ,Q�VRPH�FDVHV�� LW� LV�RQO\�QHFHVVDU\�WR�GHWHUPLQH�LI
WKH� UHFHLYHU�GHFRGHU� LV�FRPSOLDQW�ZLWK� WKH� UDGLR�IUHTXHQF\�SDUDPHWHU�VSHFLILFDWLRQ��7KLV�FDQ
XVXDOO\� EH� GRQH� PRUH� VLPSO\� DQG� ZLWK� OHVV� HIIRUW� WKDQ� PHDVXULQJ� WKH� UDGLR�IUHTXHQF\
SDUDPHWHU��)RU�WKH�PRUH�IUHTXHQWO\�PHDVXUHG�UDGLR�IUHTXHQF\�SDUDPHWHUV��D�FRPSOLDQFH�WHVW
PHWKRG� LV� LQFOXGHG� LQ� WKH� DSSURSULDWH� FODXVHV�� 7KH� VSHFLILHG� YDOXH� IRU� WKH� UDGLR�IUHTXHQF\
SDUDPHWHU� ZLOO� EH� WKH� DSSURSULDWH� YDOXH� VSHFLILHG� E\� D� UHJXODWLRQ�� FRQWUDFW� RU� HTXLSPHQW
VSHFLILFDWLRQ�

7KH� GHJUDGDWLRQ� PHDVXUHPHQWV� IRU� UHFHLYHUV� ����� WR� ����� UHTXLUHV� WKH� NQRZOHGJH� RI� WKH
VHQVLWLYLW\��7KLV�VHQVLWLYLW\� LV�XVHG�WR�GHULYH�D�YDOXH� IRU� WKH�ZDQWHG�VLJQDO� OHYHO�� ,Q�RQH�FDVH�
WKH� VHQVLWLYLW\� WR� XVH� LV� WKH�PHDVXUHG� XVDEOH� VHQVLWLYLW\� ±�086� ±� �GHWHUPLQHG� DFFRUGLQJ� WR
���� IRU� HYHU\� HTXLSPHQW� XQGHU� WHVW��� $OWHUQDWLYHO\�� LW� LV� SRVVLEOH� WR� XVH� WKH� VSHFLILHG� XVDEOH
VHQVLWLYLW\�±�686�±�DSSOLFDEOH�IRU�D�VHW�RI�HTXLSPHQW�

$FFRUGLQJ� WR� WKH� W\SH� RI� PHDVXUHPHQW� SHUIRUPHG�� LW� LV� QHFHVVDU\� WR� DGG�� LPPHGLDWHO\� DIWHU
WKH�QDPH�RI�HDFK�PHDVXUHG�SDUDPHWHU��HLWKHU�³�UHIHUUHG�WR�086�´�RU�³�UHIHUUHG�WR�686�´�

���� 1RUPDWLYH�UHIHUHQFHV

7KH� IROORZLQJ�QRUPDWLYH�GRFXPHQWV� FRQWDLQ� SURYLVLRQV�ZKLFK�� WKURXJK� UHIHUHQFH� LQ� WKLV� WH[W�
FRQVWLWXWH� SURYLVLRQV� RI� WKLV� SDUW� RI� ,(&� ������� )RU� GDWHG� UHIHUHQFHV�� VXEVHTXHQW
DPHQGPHQWV� WR�� RU� UHYLVLRQV�RI�� DQ\�RI� WKHVH�SXEOLFDWLRQV�GR�QRW� DSSO\��+RZHYHU�� SDUWLHV� WR
DJUHHPHQWV�EDVHG�RQ� WKLV�SDUW�RI� ,(&�������DUH�HQFRXUDJHG� WR� LQYHVWLJDWH� WKH�SRVVLELOLW\�RI
DSSO\LQJ� WKH�PRVW� UHFHQW� HGLWLRQV�RI� WKH� QRUPDWLYH� GRFXPHQWV� LQGLFDWHG� EHORZ��)RU� XQGDWHG
UHIHUHQFHV��WKH�ODWHVW�HGLWLRQ�RI� WKH�QRUPDWLYH�GRFXPHQW�UHIHUUHG�WR�DSSOLHV��0HPEHUV�RI� ,(&
DQG�,62�PDLQWDLQ�UHJLVWHUV�RI�FXUUHQWO\�YDOLG�,QWHUQDWLRQDO�6WDQGDUGV�

,(&� ������������ ,QWHUQDWLRQDO� (OHFWURWHFKQLFDO� 9RFDEXODU\� ±� &KDSWHU� ����� 7HOHJUDSK\�
IDFVLPLOH�DQG�GDWD�FRPPXQLFDWLRQ

,(&����������0HWKRGV� RI� PHDVXUHPHQW� IRU� UDGLR� HTXLSPHQW� XVHG� LQ� WKH� PRELOH� VHUYLFHV� ±
3DUW����*HQHUDO�GHILQLWLRQV�DQG�VWDQGDUG�FRQGLWLRQV�RI�PHDVXUHPHQW

,(&����������0HWKRGV� RI� PHDVXUHPHQW� IRU� UDGLR� HTXLSPHQW� XVHG� LQ� WKH� PRELOH� VHUYLFHV� ±
3DUW����7UDQVPLWWHUV�HPSOR\LQJ�$�(��)�(�RU�*�(�HPLVVLRQV

�� 7HUPV�DQG�GHILQLWLRQV

)RU�WKH�SXUSRVH�RI�WKLV�SDUW�RI�,(&��������WKH�GHILQLWLRQV�JLYHQ�LQ�,(&����������DV�ZHOO�DV�WKH
IROORZLQJ�VXSSOHPHQWDU\�GHILQLWLRQV��DSSO\�
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DYHUDJH�IUHTXHQF\
QXPEHU�RI� SRVLWLYH� �RU�QHJDWLYH�� JRLQJ� ]HUR� FURVVLQJV�RI� WKH� VLJQDO� GLYLGHG�E\� WKH� WRWDO� WLPH
GXUDWLRQ�RI�WKH�PHDVXUHPHQW

���
ELQDU\�GLJLW�ELW
PHPEHU�RI�D�VHW�RI�WZR�HOHPHQWV�FRPPRQO\�XVHG�WR�UHSUHVHQW�LQIRUPDWLRQ�>,(9����������@

���
ELW�UDWH
QXPEHU�RI�ELWV�WUDQVPLWWHG�SHU�XQLW�RI�WLPH��H[SUHVVHG�LQ�ELW�V��NELW�V�RU�0ELW�V

���
ELW�VWUHDP
FRQWLQXRXV�VHULHV�RI�ELWV

���
FKDUDFWHU
PHPEHU� RI� D� VHW� RI� HOHPHQWV� DJUHHG� XSRQ� WR� EH� XVHG� IRU� RUJDQL]DWLRQ�� UHSUHVHQWDWLRQ� RU
FRQWURO�RI�LQIRUPDWLRQ

127(�±�&KDUDFWHUV�PD\�EH�OHWWHUV��GLJLWV��SXQFWXDWLRQ�PDUNV�RU�RWKHU�V\PEROV�DQG��E\�H[WHQVLRQ��IXQFWLRQ�FRQWUROV
VXFK�DV�VSDFH�VKLIW��FDUULDJH�UHWXUQ�RU�OLQH�IHHG�FRQWDLQHG�LQ�D�PHVVDJH�

>,(9����������@

���
FKDUDFWHU�VWULQJ
FKDUDFWHU�RU�VHTXHQFH�RI�FKDUDFWHUV

���
FRPSDUDWRU��GDWD�

�����
FRPSDUDWRU��ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ�
GHYLFH�FDSDEOH�RI

± VWRULQJ�D�UHIHUHQFH�VHTXHQFH�RI�ELWV�RU�FKDUDFWHUV�

± FRXQWLQJ�WKH�QXPEHU�RI�ELWV�RU�FKDUDFWHUV�WKDW�DUH�WUDQVPLWWHG�

± FRPSDULQJ� WKH� ELWV� RU� FKDUDFWHUV� UHFHLYHG� ZLWK� WKH� UHIHUHQFH� VHTXHQFH� RI� ELWV� RU
FKDUDFWHUV�

± FRXQWLQJ�WKH�QXPEHU�RI�FRUUHFWO\�UHFHLYHG�ELWV�RU�FKDUDFWHUV

�����
FRPSDUDWRU��PHVVDJH�RU�VHOHFWLYH�FDOOLQJ�
GHYLFH�RU�SHUVRQ�FDSDEOH�RI

± VWRULQJ�D�UHIHUHQFH�PHVVDJH�RU�FDOO�

± FRXQWLQJ�WKH�QXPEHU�RI�WLPHV�D�PHVVDJH�RU�D�FDOO�LV�WUDQVPLWWHG�

± FRPSDULQJ�WKH�PHVVDJH�RU�WKH�FDOO�UHFHLYHG�ZLWK�WKH�UHIHUHQFH�PHVVDJH�RU�FDOO�

± FRXQWLQJ�WKH�QXPEHU�RI�FRUUHFWO\�UHFHLYHG�PHVVDJH�RU�FDOOV

���
GDWD
LQIRUPDWLRQ�UHSUHVHQWHG�LQ�D�PDQQHU�VXLWDEOH�IRU�DXWRPDWLF�SURFHVVLQJ

>,(9����������@
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���
GDWD�VRXUFH
GHYLFH� WKDW�JHQHUDWHV� WKH�VWDQGDUG�EDVHEDQG� WHVW�VLJQDOV� LQ� WKH� IRUP�RI�DQ�HOHFWULFDO� VLJQDO�
)RU�FKDUDFWHU�DQG�PHVVDJHV��WKLV�LV�QRUPDOO\�VSHFLILHG�E\�WKH�HTXLSPHQW�PDQXIDFWXUHU

����
GHFRGHU
GHYLFH��ZKLFK�PD\�EH�LQ�WKH�UHFHLYHU��WKDW�WUDQVODWHV�WKH�GHPRGXODWHG�VLJQDO�LQWR�WKH�LQWHQGHG
RXWSXW�VLJQDO�

)RU� VHOHFWLYH� FDOOLQJ�� WKH� RXWSXW� VLJQDO� LV� RQO\� DQ� DODUP�� LQGLFDWLQJ� WKDW� DQ\� RU� DOO� UHFHLYHUV
DQG�WKHLU�DVVRFLDWHG�GHFRGHUV�KDYH�UHFHLYHG�WKHLU�LQWHQGHG�FRGHG�VLJQDOV

127(� ±� 7KH� DODUP�PD\� EH� D� ODPS�� D� ³EOHHS´� JHQHUDWHG� ZLWKLQ� WKH� GHFRGHU�� D� YLEUDWRU�� RU� RQO\� WKH� RSHQLQJ� RI� D
PXWH�RU�VTXHOFK�FLUFXLW��7KH�ODWWHU�LV�XVXDOO\�LQGLFDWHG�E\�DQ�LQFUHDVH�LQ�WKH�UHVLGXDO�QRLVH�OHYHO�DW�WKH�RXWSXW�RI�WKH
UHFHLYHU�

����
HQFRGHU
GHYLFH�ZKLFK�WUDQVODWHV�D�JURXS�RI�LQSXW�VLJQDOV�LQWR�D�XQLTXH�JURXS�RI�RXWSXW�VLJQDOV�VXLWDEOH
IRU�WUDQVPLVVLRQ��VHH�ILJXUH���

127(�±�([DPSOHV�RI�IXQFWLRQV�WKDW�PD\�EH�LQYROYHG�DUH

± DGGLWLRQ�RI�V\QFKURQL]DWLRQ�ELWV�

± DGGLWLRQ�RI�HUURU�FRUUHFWLRQ�ELWV�

± SDUDOOHO�VHULDO�FRQYHUVLRQ�

± DPSOLWXGH�DQG�SKDVH�VKDSLQJ�

����
HUURQHRXV�ELW��FKDUDFWHU�RU�PHVVDJH
DQ\�GHFRGHG�ELW��FKDUDFWHU�RU�PHVVDJH�WKDW� LV�QRW� WKH�VDPH�DV� WKH� WUDQVPLWWHG�ELW��FKDUDFWHU
RU�PHVVDJH

����
HUURU
IDLOXUH� WR� GHFRGH� FRUUHFWO\� WKH� LQWHQGHG� WUDQVPLWWHG� ELW�� FKDUDFWHU�� PHVVDJH� RU� VHOHFWLYH
FDOOLQJ

127(� ±� $QRWKHU� W\SH� RI� HUURU� LV� WKH� UHFHSWLRQ� RI� GDWD� LQ� WKH� DEVHQFH� RI� DQ\� LQWHQGHG� WUDQVPLVVLRQ� �IDOVH
UHFHSWLRQ���7KH�PHDQ�WLPH�EHWZHHQ�WZR�VXFFHVVLYH�IDOVH�UHFHSWLRQV�LV�JHQHUDOO\�VR�KLJK�WKDW�D�PHDVXUHPHQW�ZRXOG
EH�LPSUDFWLFDO��WKLV�SDUDPHWHU�LV�HVWLPDWHG�E\�FDOFXODWLRQ�

����
HUURU�UDWLR
QXPEHU�RI�HUURQHRXV�ELWV�� FKDUDFWHU�PHVVDJHV�RU�VHOHFWLYH�FDOOLQJV� UHFHLYHG��GLYLGHG�E\� WKH
WRWDO�QXPEHU�RI�ELWV��FKDUDFWHUV��PHVVDJHV�RU�VHOHFWLYH�FDOOLQJV�WUDQVPLWWHG��UHVSHFWLYHO\�

)RU�VHOHFWLYH�FDOOLQJ����±�HUURU�UDWLR��LV�DOVR�FDOOHG�³FDOOLQJ�SUREDELOLW\´

����
PHVVDJH
JURXS�RI� FKDUDFWHUV�DQG� IXQFWLRQ�FRQWURO� VHTXHQFHV�ZKLFK� LV� WUDQVIHUUHG�DV�DQ�HQWLW\� IURP�D
WUDQVPLWWHU� WR� D� UHFHLYHU�� ZKHUH� WKH� DUUDQJHPHQW� RI� WKH� FKDUDFWHUV� LV� GHWHUPLQHG� DW� WKH
WUDQVPLWWHU

>,(9����������@

����
PHVVDJH�IRUPDW
GHVFULSWLRQ�RI�WKH�HOHPHQWV�DQG�WKHLU�DUUDQJHPHQW�LQ�D�PHVVDJH

127(�±�7KH�DUUDQJHPHQWV�PD\� LQFOXGH�DPRQJ�RWKHU� LWHPV�� V\QFKURQL]DWLRQ�ELWV�� DGGUHVV�ELWV�� WH[W�� IODJ� ELWV� DQG
DGGLWLRQDO�ELWV�IRU�HUURU�FRUUHFWLRQ�DQG�RU�GHWHFWLRQ�

D� V\QFKURQL]DWLRQ�ELWV��DGGLWLRQDO�ELWV�ZKLFK�DUH�SURYLGHG�RQO\�IRU�WKH�SXUSRVH�RI�V\QFKURQL]DWLRQ�
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E� DGGUHVV��LQIRUPDWLRQ�WKDW�LGHQWLILHV�WKH�DGGUHVV�RU�LGHQWLILHV�WKH�VHQGLQJ�XQLW�

F� IXQFWLRQ��LQIRUPDWLRQ�WKDW�LGHQWLILHV�ZKLFK�RI�D�SOXUDOLW\�RI�UHVSRQVHV�LV�WR�EH�H[HFXWHG�

G� WH[W��LQIRUPDWLRQ��H�J��FKDUDFWHU�VWULQJ��

H� HUURU�FRQWURO�ELWV��ELWV�ZKLFK�DUH�SURYLGHG�VROHO\�IRU�WKH�SXUSRVH�RI�HUURU�FRUUHFWLRQ�DQG�RU�GHWHFWLRQ�

����
PRGXODWLRQ

127(�±�7KH�GHWDLOHG�GHVFULSWLRQ�RI�WKH�PRGXODWLRQ�VKRXOG�EH�JLYHQ�LQ�VSHFLILFDWLRQV�RI�HTXLSPHQW�XQGHU�WHVW�

������
DQDORJXH�PRGXODWLRQ

��������
DPSOLWXGH�PRGXODWLRQ�
± SHDN�HQYHORSH�DPSOLWXGH�� WKH�DPSOLWXGH�RI� RQH� UDGLR�IUHTXHQF\�RVFLOODWLRQ�DW� WKH� FUHVW� RI
WKH�HQYHORSH�RI�WKH�PRGXODWHG�ZDYH�

± PRGXODWLRQ�GHSWK��IRU�GRXEOH�VLGHEDQG�DPSOLWXGH�PRGXODWLRQ��WKH�PRGXODWLRQ�GHSWK��LQ�SHU
FHQW��LV�JLYHQ�E\�WKH�IROORZLQJ�

PRGXODWLRQ�GHSWK
( )
( )

=
-

+
�

9 9

9 9

PD[ PLQ

PD[ PLQ
��� �

ZKHUH

9PD[�LV�WKH�SHDN�WR�SHDN�YROWDJH�DW�WKH�FUHVW�RI�PRGXODWLRQ�

9PLQ�LV�WKH�SHDN�WR�SHDN�YROWDJH�DW�WKH�YDOOH\�RI�PRGXODWLRQ

��������
IUHTXHQF\�RU�SKDVH�PRGXODWLRQ
± PD[LPXP�SHUPLVVLEOH�GHYLDWLRQ��WKH�YDOXH�WR�ZKLFK�WKH�SHDN�IUHTXHQF\�RU�SKDVH�GHYLDWLRQ
LV�OLPLWHG�E\�DQ�DJUHHG�FRQYHQWLRQ�IRU�D�SDUWLFXODU�FODVV�RI�VHUYLFH�

± GHYLDWLRQ��WKH�YDULDWLRQ�RI�WKH�FDUULHU�ZDYH�LQ�IUHTXHQF\�RU�SKDVH��H[SUHVVHG�LQ�SHU�FHQW�RI
WKH�PD[LPXP�SHUPLVVLEOH�GHYLDWLRQ

������
GLJLWDO�PRGXODWLRQ

��������
NH\LQJ�PHWKRG
IRU�H[DPSOH�

± IUHTXHQF\�VKLIW�NH\LQJ��)6.�

± SKDVH�VKLIW�NH\LQJ��36.�

± PLQLPXP�VKLIW�NH\LQJ��06.�

��������
UROO�RII�IDFWRU�DQG�LWV�WUDQVPLWWHU�SHUFHQWDJH
± UROO�RII� IDFWRU� LV� H[SUHVVHG� E\� WKH� SURGXFW� RI� WKH� SXOVH�VKDSLQJ� IXQFWLRQ� EDVHEDQG� ILOWHU
FXW�RII�IUHTXHQF\�DQG�WKH�PRGXODWLRQ�V\PERO�WLPH

± WUDQVPLWWHU�SHUFHQWDJH� LV� WKH� UDWLR�SHUFHQWDJH�RI� WKH� UROO�RII� IDFWRU��ZKLFK� LV�SHUIRUPHG�E\
WUDQVPLWWHUV��WKH�UHVLGXDO�SHUFHQWDJH�EHLQJ�SHUIRUPHG�E\�UHFHLYHUV

����
SRUW
SODFH�RI�DFFHVV�WR�D�GHYLFH�RU�QHWZRUN�ZKHUH�HQHUJ\�� UHSUHVHQWLQJ�GDWD��PD\�EH�VXSSOLHG�RU
ZLWKGUDZQ��RU�ZKHUH�WKH�GHYLFH�RU�QHWZRUN�YDULDEOH�PD\�EH�REVHUYHG�RU�PHDVXUHG
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����
UDGLR�SDJHU
VPDOO�UDGLR�UHFHLYHU�GHFRGHU�ZKLFK�SURGXFHV�DQ�DODUP�IROORZLQJ�UHFHSWLRQ�RI�D�VHOHFWLYH�FDOO�
LQWHQGHG�WR�EH�ZRUQ�RQ�D�SHUVRQ�DQG�XVXDOO\�KDV�DQ�LQWHJUDO�DQWHQQD

����
UHIHUHQFH�HUURU�UDWLR
WKH� IROORZLQJ� UHIHUHQFH�HUURU� UDWLRV� DSSO\� IRU� DQ� HTXLSPHQW�PHDVXUHG�ZLWK� WKH� VWDQGDUG� WHVW
VLJQDO�FRGH��GDWD��

± UHIHUHQFH�HUURU�UDWLR��ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ� �����RU�����

± UHIHUHQFH�HUURU�UDWLR��PHVVDJH�RU�VHOHFWLYH�FDOOLQJ� ����RU������

)RU�VHOHFWLYH�FDOOLQJ� ���±� UHIHUHQFH�HUURU� UDWLR�� �����RU������ LV�DOVR�FDOOHG� ³VWDQGDUG�FDOOLQJ
SUREDELOLW\´

����
VHOHFWLYH�FDOOLQJ�V\VWHP
V\VWHP� ZKHUHE\� WKH� WUDQVPLVVLRQ� RI� D� VLJQDO� FRGH� IURP� D� VWDWLRQ� HQDEOHV� DQRWKHU
SUHGHWHUPLQHG� VWDWLRQ� RU� JURXS� RI� VWDWLRQV� WR� EH� FDOOHG� H[FOXVLYHO\�� LW� PD\� EH� XVHG� DV
³VHOHFWLYH�FDOOLQJ´�RU�³VHOHFWLYH�FDOO´

����
VWDQGDUG�EDVHEDQG�WHVW�VLJQDOV
IRU� WKH� SXUSRVH� RI� WKH� PHDVXUHPHQWV� GHVFULEHG� LQ� WKLV� VWDQGDUG� WKH� IROORZLQJ� GHILQLWLRQV
DSSO\�

D� UHIHUHQFH�VHTXHQFH�RI�ELWV

ELQDU\�VHTXHQFH�SDWWHUQ�RI�����ELWV�ZKLFK�DUH�JHQHUDWHG�LQ�D�SVHXGR�UDQGRP�RUGHU

127(�±�)RU�GHWDLOV�FRQFHUQLQJ� WKH�JHQHUDWLRQ�RI� WKH�SVHXGR�UDQGRP�ELQDU\�VHTXHQFH��35%6��SDWWHUQ��VHH�&&,77
)DVFLFOH�9,,,����5HFRPPHQGDWLRQ�2�����

E� UHIHUHQFH�VHTXHQFH�RI�FKDUDFWHUV

FKDUDFWHU�VHTXHQFH�SDWWHUQ�FRPSULVLQJ�DOO�HOHPHQWV�RI�D�VSHFLILHG�FKDUDFWHU�VHW�DUUDQJHG�LQ�D
VSHFLILHG�SVHXGR�UDQGRP�RUGHU

F� UHIHUHQFH�PHVVDJH�RU�VHOHFWLYH�FDOO

PHVVDJH�RU�VHOHFWLYH�FDOO�ZKRVH�FRQWHQW�LV�GHILQHG�LQ�WKH�HTXLSPHQW�VSHFLILFDWLRQ

127(�±�7KLV�XQLTXH�PHVVDJH�LV�UHSHDWHG�WKUHH�RU�IRXU�WLPHV�LQ�WKH�³XS�DQG�GRZQ´�PHWKRG�

����
VWDQGDUG�FRGHG�WHVW�VLJQDO��GDWD���6&76��GDWD�
UDGLR�IUHTXHQF\� VLJQDO� DSSOLHG� WR� D� GDWD� UHFHLYHU�GHFRGHU� WKDW� VLPXODWHV� WKH� RXWSXW� RI� D
WUDQVPLWWHU�ZKLFK�LV�PRGXODWHG�E\�RQH�RI�WKH�IROORZLQJ�VWDQGDUG�EDVHEDQG�WHVW�VLJQDOV�

± WKH�UHIHUHQFH�VHTXHQFH�RI�ELWV��RU

± WKH�UHIHUHQFH�VHTXHQFH�RI�FKDUDFWHUV��RU

± WKH�UHIHUHQFH�PHVVDJH�RU�WKH�VHOHFWLYH�FDOO

± DW�WKH�ELW�UDWH�GHILQHG�LQ�WKH�GDWD�HTXLSPHQW�VSHFLILFDWLRQ

$OO� SDUDPHWHU� WROHUDQFHV� �H�J�� ULVH� WLPH�� WRQH� IUHTXHQFLHV�� SKDVH�VKLIW� DQJOHV�� VKRXOG� EH
VPDOO� HQRXJK� WR� HQVXUH� WKDW� WKH� UHVXOWV� DUH� QRW� VLJQLILFDQWO\� LQIOXHQFHG�� ,Q� DGGLWLRQ� WR� DQ\
RWKHU�SDUDPHWHUV��WKH�HTXLSPHQW�VSHFLILFDWLRQ�VKRXOG�GHILQH�WKH�DSSURSULDWH�YDOXHV�IRU

± WKH�PRGXODWLRQ�GHSWK�RI�GRXEOH�VLGHEDQG�PRGXODWLRQ��RU

± WKH�IUHTXHQF\�SKDVH�GHYLDWLRQ�RI�DQJOH�PRGXODWLRQ��RU

± WKH�DPSOLWXGH�UHODWLRQVKLS�WR�WKH�FDUULHU�RI�VLQJOH�VLGHEDQG��IXOO��UHGXFHG�RU�YDULDEOH�FDUULHU
PRGXODWLRQ�

± WKH�IUHTXHQF\�UHODWLRQVKLS�WR�WKH�FDUULHU�RI�VLQJOH�VLGHEDQG��IXOO��UHGXFHG�RU�YDULDEOH�FDUULHU
PRGXODWLRQ
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����
VWDQGDUG�WUDLQ�RI�VWDQGDUG�FRGHG�WHVW�VLJQDO��ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ�

127(�� ±� 7KH� OHQJWK� RI� WKH� VWDQGDUG� WUDLQV� KDV� EHHQ� FKRVHQ� LQ� RUGHU� WR� DFKLHYH� D� GLVSHUVLRQ� RI� ���G%� IRU� WKH
PHDVXUHPHQW�RI�UHIHUHQFH�VHQVLWLYLW\�DQG�RI����G%�IRU�DOO�RWKHU�PHDVXUHPHQWV�

)RU� DOO� PHDVXUHPHQWV� DQG� FRPSOLDQFH� WHVWV�� H[FHSW� VHQVLWLYLW\� UHGXFWLRQ� XQGHU� PXOWLSDWK
SURSDJDWLRQ�FRQGLWLRQV��ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ���WKH�VWDQGDUG�WUDLQV�DUH

± IRU�ELW�VWUHDP � ������ELWV�RI�6&76�

± IRU�FKDUDFWHU�VWULQJ � ������FKDUDFWHUV�RI�6&76

127(���±�)RU�WKH�PHDVXUHPHQWV�LQ�WKLV�VWDQGDUG��WKH�UHTXLUHG�UHOLDELOLW\� LV�REWDLQHG�LI� WKH�WUDQVPLVVLRQ�LV�VWRSSHG
DIWHU����ELW�RU�FKDUDFWHU�HUURUV�DUH�GHWHFWHG�

����
VWDQGDUG�XQZDQWHG�VLJQDO��GDWD�
WKH�VWDQGDUG�XQZDQWHG�VLJQDO�IRU�PHDVXULQJ�VSXULRXV�UHVSRQVH�LPPXQLW\�DQG�LQWHUPRGXODWLRQ
LPPXQLW\�LV�QRW�PRGXODWHG�

7KH� VWDQGDUG� XQZDQWHG� VLJQDO� IRU� PHDVXULQJ� DGMDFHQW� UDGLR�IUHTXHQF\� VLJQDO� VHOHFWLYLW\� RU
FR�FKDQQHO�LQWHUIHUHQFH�UHMHFWLRQ�LV�FRQWLQXRXVO\�PRGXODWHG�ZLWK�D�ELQDU\�VHTXHQFH�SDWWHUQ�RI
��� ���� ELWV� ZKLFK� LV� JHQHUDWHG� LQ� D� SVHXGR�UDQGRP� RUGHU�� 7KH�PRGXODWLRQ� LV� LGHQWLFDO� ZLWK
WKH�PRGXODWLRQ�FKDUDFWHULVWLFV�RI�WKH�V\VWHP�WUDQVPLWWHU

����
WHOHJUDSK\
IRUP�RI�WHOHFRPPXQLFDWLRQ�LQ�ZKLFK�WKH�WUDQVPLWWHG�LQIRUPDWLRQ�LV�LQWHQGHG�WR�EH�UHFRUGHG�RQ
DUULYDO�DV�D�JUDSKLF�GRFXPHQW��WKH�WUDQVPLWWHG�LQIRUPDWLRQ�PD\�VRPHWLPHV�EH�SUHVHQWHG�LQ�DQ
DOWHUQDWLYH�IRUP�RU�PD\�EH�VWRUHG�IRU�VXEVHTXHQW�XVH

127(� �� ±� $� JUDSKLF� GRFXPHQW� UHFRUGV� LQIRUPDWLRQ� LQ� D� SHUPDQHQW� IRUP� DQG� LV� FDSDEOH� RI� EHLQJ� ILOHG� DQG
FRQVXOWHG��IRU�H[DPSOH��LW�PD\�WDNH�WKH�IRUP�RI�ZULWWHQ�RU�SULQWHG�PDWWHU�RU�RI�D�IL[HG�LPDJH�

127(���±�7KLV�LV�WKH�GHILQLWLRQ�JLYHQ�LQ�WKH�,QWHUQDWLRQDO�7HOHFRPPXQLFDWLRQ�&RQYHQWLRQ��1DLUREL��������

127(���±�7HOHJUDSK\�GRHV�QRW�LQFOXGH�WHOHYLVLRQ�RU�YLGHRJUDSK\�

>,(9������������PRGLILHG@

�� 7HVW�FRQGLWLRQV

���� 6WDQGDUG�WHVW�FRQGLWLRQV

������� 8QOHVV� RWKHUZLVH� VWDWHG�� PHDVXUHPHQWV� VKDOO� EH� SHUIRUPHG� XQGHU� WKH� JHQHUDO� WHVW
FRQGLWLRQV�DV�VWDWHG�LQ�,(&���������DQG�WKH�VXSSOHPHQWDU\�WHVW�FRQGLWLRQV�JLYHQ�LQ�����

������� ,Q� WKLV� VWDQGDUG�� WKH� PHWKRGV� RI� PHDVXUHPHQW� KDYH� EHHQ� GHYHORSHG� XQGHU� WKH
DVVXPSWLRQ�WKDW�DXWRPDWLF�WHVW�HTXLSPHQW�LV�DYDLODEOH�

������� ,I� WKH�GDWD�VRXUFH�DQG�HQFRGHU�DUH�H[WHUQDO� WR� WKH� WUDQVPLWWHU�EXW�DUH�GHGLFDWHG� WR� LWV
DSSOLFDWLRQ�� WKH� PDQXIDFWXUHU� VKDOO� VXSSO\� WR� WKH� RUJDQL]DWLRQ� PDNLQJ� WKH� PHDVXUHPHQWV
HLWKHU�GHWDLOHG�LQIRUPDWLRQ�VR�WKDW�WKH�LWHPV�FDQ�EH�IDEULFDWHG��RU�WKH�GHYLFH�LWVHOI�

���� 6XSSOHPHQWDU\�WHVW�FRQGLWLRQV

������ 5HFHLYHUV

�������� 5HFHLYHU�GHFRGHU�KDYLQJ�DQ�LQWHJUDO�DQWHQQD

,Q� WKLV� VWDQGDUG�� WKH� PHWKRGV� RI� PHDVXUHPHQW� DQG� FRPSOLDQFH� WHVWV� KDYH� EHHQ� ZULWWHQ� IRU
UHFHLYHUV� KDYLQJ� DQWHQQD� WHUPLQDOV�� )RU� UHFHLYHUV� ZLWK� LQWHJUDO� DQWHQQDV�� WKH� IROORZLQJ� WHVW
FRQGLWLRQV�DSSO\�

± IRU�DYHUDJH� UDGLDWLRQ�VHQVLWLYLW\� �GDWD�� �VHH����������PHDVXUHPHQWV�DQG�FRPSOLDQFH� WHVWV
DUH�PDGH�RQ�D�WHVW�VLWH�
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± PHDVXUHPHQWV� DQG� FRPSOLDQFH� WHVWV� LQ� ���� WKURXJK� ���� �GDWD�� IRU� UHFHLYHU�GHFRGHUV
KDYLQJ� DQ� LQWHJUDO� DQWHQQD� DUH� PDGH� ZLWK� WKH� UHFHLYHU� LQ� D� VXLWDEOH� UDGLR�IUHTXHQF\
FRXSOLQJ�GHYLFH��5)&'��

7KH�5)&'�PD\�EH

± D� WHVW� IL[WXUH�GHYLFH� IRU� FRXSOLQJ� D� JLYHQ� HTXLSPHQW�ZLWK� DQ� LQWHJUDO� DQWHQQD� WR� DQ� LQSXW
VRFNHW�� ,W� LV� JHQHUDOO\� GHVLJQHG� DQG� SURYLGHG� E\� WKH� PDQXIDFWXUHU�� ,W� DOORZV� UHODWLYH
PHDVXUHPHQWV� WR� EH� SHUIRUPHG� DW� WKH� VDPH� IUHTXHQF\� RU� DURXQG� WKH� VDPH� IUHTXHQF\�
7KHUHIRUH� WKH�PHDVXUHPHQWV� DQG� FRPSOLDQFH� WHVWV� LQ� ���� �VSXULRXV� UHVSRQVH� LPPXQLW\�
DQG�LQ������UDGLDWHG�VSXULRXV�FRPSRQHQWV��DUH�H[FOXGHG�

± D� VWULSOLQH� DUUDQJHPHQW� DV� GHVFULEHG� LQ� ,(&���������� DQQH[� $�� FODXVH� $���� 7KLV� LV� D
PHDVXULQJ� LQVWUXPHQW� IRU� FRXSOLQJ� DQ\� HTXLSPHQW� ZLWK� LQWHJUDWHG� DQWHQQD� WR� DQ� LQSXW
VRFNHW�� ,W� DOORZV� UHODWLYH� PHDVXUHPHQW� RI� VLJQDOV� WR� EH� SHUIRUPHG� VLWXDWHG� DW� GLIIHUHQW
IUHTXHQFLHV�

7KH� VDPH� SURFHGXUHV� DUH� XVHG� DV� IRU� UHFHLYHUV� KDYLQJ� DQWHQQD� WHUPLQDOV�� H[FHSW� WKDW� WKH
LQSXW�VLJQDO�OHYHO�UHFRUGHG�LV�WKDW� LQWURGXFHG�DW�WKH�LQSXW�WHUPLQDOV�RI�WKH�5)&'�LQVWHDG�RI�DW
WKH�DQWHQQD�WHUPLQDOV�RI�WKH�UHFHLYHU�

127(���±�)RU�PHVVDJH�RU�VHOHFWLYH�FDOOLQJ�� WKH�PHDVXUHPHQWV�DQG�FRPSOLDQFH� WHVWV� ����� WKURXJK������KDYH�EHHQ
GHVLJQHG� IRU� QRQ�DXWRPDWLF� XVH�� WKH� QXPEHU� RI� WULDOV� LQ� WKHVH� PHDVXUHPHQWV� DQG� FRPSOLDQFH� WHVWV� KDYH� EHHQ
UHGXFHG�WR�WKH�PLQLPXP�UHTXLUHG�WR�REWDLQ�WKH�QHFHVVDU\�DFFXUDF\�DQG�YDULDWLRQ��9DULRXV�DXWRPDWLF�PHDVXUHPHQW
SURFHGXUHV�PD\�EH�XVHG��EXW� LW� LV� QRW� SURSRVHG� WKDW� WKH\�EH� VWDQGDUGL]HG�DW� WKLV� WLPH��2Q� WKH�RWKHU� KDQG�� IRU� ELW
VWUHDP�DQG�FKDUDFWHU�VWULQJ��WKH�PHDVXUHPHQWV�DQG�FRPSOLDQFH�WHVWV������WKURXJK�������KDYH�EHHQ�GHVLJQHG�WR�XVH
DXWRPDWLF�HUURU�FRXQWLQJ�HTXLSPHQW�

127(���±�7KH�PHDVXUHPHQWV� LQ����� WKURXJK����� �PHVVDJH�RU�VHOHFWLYH�FDOOLQJ��FDQ�EH�XVHG� IRU�FRQWLQXRXV�VLJQDO
�H�J��FRQWLQXRXV�WRQH�FRQWUROOHG�VTXHOFK�V\VWHPV��SURYLGHG�WKDW�D�WLPH�IRU�WKH�RSHUDWLRQ�RI�WKH�GHFRGHU�LV�VSHFLILHG
�H�J������PV��

�������� ,QSXW�VLJQDO�DUUDQJHPHQWV�IRU�WHVWLQJ�UHFHLYHUV
HTXLSSHG�ZLWK�VXLWDEOH�DQWHQQD�WHUPLQDOV

'HSHQGLQJ� RQ� WKH� W\SH� RI� PRGXODWLRQ� DQG� WKH� PHDVXULQJ� HTXLSPHQW� DYDLODEOH�� RQH� RI� WKH
WKUHH�PHDVXULQJ�DUUDQJHPHQWV�GHVFULEHG�EHORZ�VKDOO�EH�HPSOR\HG�

D�� $UUDQJHPHQW�$

7KH�DUUDQJHPHQW�FRPSULVHV�WKH�IROORZLQJ�SLHFHV�RI�HTXLSPHQW�

± D�WHVW�GDWD�VRXUFH�DQG�DQ�HQFRGHU�DV�UHTXLUHG��RU�D�WHVW�HQFRGHU�FRPELQLQJ�WKHVH�WZR
IXQFWLRQV�

± D�UDGLR�IUHTXHQF\�VLJQDO�JHQHUDWRU�RU�DQ�DOWHUQDWH�VLJQDO�VRXUFH��VHH��������FDSDEOH�RI
EHLQJ�PRGXODWHG�LQ�DFFRUGDQFH�ZLWK�WKH�W\SH�RI�PRGXODWLRQ�XVHG�E\�WKH�UHFHLYHU�

± DQ� LPSHGDQFH� PDWFKLQJ� QHWZRUN� �RU� SDG�� VHH� ���� RI� ILJXUH� ��� SODFHG� DV� FORVH� DV
SRVVLEOH�WR�WKH�UHFHLYHU�XQGHU�WHVW�

127(�±�([DPSOHV�RI�LPSHGDQFH�PDWFKLQJ�QHWZRUNV�DQG�FRPELQLQJ�QHWZRUNV�DUH�JLYHQ�LQ�DQQH[�$�

E� $UUDQJHPHQW�%

)RU� VRPH� W\SHV� RI� VLQJOH�VLGHEDQG� PRGXODWLRQ�� ZLWK� FRUUHVSRQGLQJ� FKDUDFWHULVWLFV� DV
JLYHQ�LQ�����E�������LW�PD\�EH�SRVVLEOH�WR�VLPXODWH�WKH�PRGXODWHG�VLJQDO�E\�XVLQJ�WZR�UDGLR�
IUHTXHQF\� JHQHUDWRUV�� ,Q� WKLV� FDVH�� DQ� DUUDQJHPHQW� VLPLODU� WR� DUUDQJHPHQW� $� PD\� EH
XVHG�� EXW� ZLWK� WKH� VLJQDO� JHQHUDWRU� RU� DOWHUQDWH� VLJQDO� VRXUFH� UHSODFHG� E\� WZR� UDGLR�
IUHTXHQF\�VLJQDO�JHQHUDWRUV�� WKH�RXWSXWV�RI�ZKLFK�DUH�FRQQHFWHG� WR�D�FRPELQLQJ�QHWZRUN
WHUPLQDWHG�LQ�DQ�DGMXVWDEOH�DWWHQXDWRU�

F� $UUDQJHPHQW�&

7KH� DUUDQJHPHQW� LV� VLPLODU� WR� DUUDQJHPHQW� $�� H[FHSW� WKDW� LW� DOVR� UHTXLUHV� D� PHDQV� WR
FRQYHUW� WKH� RXWSXW� IUHTXHQF\� RI� WKH� DOWHUQDWH� VLJQDO� VRXUFH� WR� WKH� QRPLQDO� IUHTXHQF\
VSHFLILHG� IRU� WKH� UHFHLYHU�� 7KLV� LV� DFFRPSOLVKHG� E\� XVLQJ� D� UDGLR�IUHTXHQF\� VLJQDO
JHQHUDWRU� DQG� D� IUHTXHQF\� FRQYHUWHU� ZKLFK� LV� WHUPLQDWHG� LQ� DQ� DGMXVWDEOH� DWWHQXDWRU�
6RPH�PHDVXUHPHQWV�UHTXLUH�DQ�XQZDQWHG�VLJQDO�WR�EH�DGGHG��7KLV�VLJQDO�LV�VXSSOLHG�E\�D
UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� FRQQHFWHG� WR� RQH� RI� WKH� LQSXWV� RI� D� FRPELQLQJ� QHWZRUN
ZKLFK�LV�LQVHUWHG�DW�D�FRQYHQLHQW�SODFH�LQ�WKH�WUDQVPLVVLRQ�OLQH�����VKRZQ�LQ�ILJXUH���
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7KH�SUHVHQWDWLRQ�RI�UHVXOWV�VKDOO�VWDWH�ZKLFK�RI�WKH�DUUDQJHPHQWV�$��%�RU�&�KDV�EHHQ�XVHG�

)RU� DUUDQJHPHQWV� $� DQG�&�� WKH� SHUIRUPDQFH� RI� WKH� DOWHUQDWH� VLJQDO� VRXUFH� VKRXOG� EH� VXFK
WKDW�WKH�UHFHLYHU�SDUDPHWHUV�PD\�EH�PHDVXUHG�XS�WR�YDOXHV�ZKLFK�DUH�DW� OHDVW����G%�JUHDWHU
WKDQ�WKH�UHFHLYHUV�VSHFLILHG�YDOXHV�

���������� 6RXUFH�LPSHGDQFH�RI�WKH�PHDVXULQJ�DUUDQJHPHQW�IRU�UHFHLYHUV�UHTXLULQJ�D
VSHFLILHG�VRXUFH�UHVLVWDQFH

7KLV� VXEFODXVH� DSSOLHV� WR� UHFHLYHUV� ZKLFK� DUH� FRQQHFWHG� WR� WKH� DQWHQQD� E\� PHDQV� RI� D
WUDQVPLVVLRQ� OLQH� �ZKLFK� LV� V\QRQ\PRXV�ZLWK� ³IHHGHU� OLQH´�� KDYLQJ� D� VSHFLILHG� FKDUDFWHULVWLF
LPSHGDQFH�� IRU� H[DPSOH� HTXDO� WR�5Q��5Q� EHLQJ� WKH� VSHFLILHG� QRPLQDO� UDGLR�IUHTXHQF\� LQSXW
LPSHGDQFH�RI�WKH�UHFHLYHU�

7KH�VRXUFH� LPSHGDQFH�5V�RI� WKH�PHDVXULQJ�DUUDQJHPHQW�VKRZQ� LQ� ILJXUH���VKDOO�EH�HTXDO� WR
WKH� VSHFLILHG� VRXUFH� UHVLVWDQFH�� RU�� LQ� WKH� DEVHQFH� RI� VXFK� VSHFLILFDWLRQ�� WR� WKH� VSHFLILHG
QRPLQDO�UDGLR�IUHTXHQF\�LQSXW�LPSHGDQFH�5Q�RI�WKH�UHFHLYHU�

7KH� QRPLQDO� UDGLR�IUHTXHQF\� LQSXW� LPSHGDQFH� LV� WKDW� YDOXH� VWDWHG� E\� WKH� PDQXIDFWXUHU� IRU
ZKLFK� WKH� HTXLSPHQW� SHUIRUPDQFH� ZLOO� EH� RSWLPXP� ZKHQ� FRQQHFWHG� WR� DQ� DQWHQQD� RU
WUDQVPLVVLRQ�OLQH�RI�WKH�VDPH�LPSHGDQFH�

���������� ,QSXW�VLJQDO�VRXUFH�IRU�UHFHLYHUV�WHVWHG�ZLWK�WKH�DLG�RI�DQ�DUWLILFLDO�DQWHQQD

7KLV� VXEFODXVH� LV� DSSOLFDEOH� WR� UHFHLYHUV� LQWHQGHG� WR� RSHUDWH� ZLWK� DQ� DQWHQQD� KDYLQJ� D
FRPSOH[�LPSHGDQFH�

7KH� LQSXW�VLJQDO� VRXUFH� VKDOO� FRQVLVW� RI� D� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU�� D� WUDQVPLVVLRQ
OLQH�� DQ� LPSHGDQFH� PDWFKLQJ� QHWZRUN�� DQG� DQ� DUWLILFLDO� DQWHQQD�� 7KH� FKDUDFWHULVWLFV� RI� WKH
DUWLILFLDO�DQWHQQD�VKDOO�EH�VSHFLILHG�E\�WKH�PDQXIDFWXUHU�RI�WKH�UHFHLYHU�

���������� 5HFHLYHUV�WHVWHG�ZLWK�WKH�DLG�RI�DQ�DUWLILFLDO�DQWHQQD

7KH� LQSXW�VLJQDO� OHYHO� LV� WKH� H�P�I�� RI� WKH� VRXUFH� FRQQHFWHG� WR� WKH� LQSXW� WHUPLQDOV� RI� DQ
DUWLILFLDO�DQWHQQD��,W�VKRXOG�EH�H[SUHVVHG�LQ�m9�RU�G%�m9��

�������� ,QSXW�VLJQDO�PHDVXULQJ�FRQYHQWLRQ

���������� 5HFHLYHU�UHTXLULQJ�D�VSHFLILHG�VRXUFH�UHVLVWDQFH

7KH� LQSXW�VLJQDO� OHYHO�VKRXOG�SUHIHUDEO\�EH�GHWHUPLQHG�E\�PHDVXULQJ� WKH�HOHFWURPRWLYH� IRUFH
SUHVHQW�DW�WKH�RXWSXW�WHUPLQDOV�RI�WKH�XQWHUPLQDWHG�LQSXW�VLJQDO�VRXUFH��H�P�I��RI�ILJXUH����

$OWHUQDWLYHO\�� WKH� LQSXW�VLJQDO� OHYHO�PD\� EH� GHWHUPLQHG� E\�PHDVXULQJ� WKH�PDWFKHG�ORDG� �PO�
YROWDJH�DFURVV�D�UHVLVWDQFH�KDYLQJ�D�YDOXH�HTXDO�WR�5V�

7KH�PDWFKHG�ORDG��PO��YROWDJH�LV�RQH�KDOI�WKH�YDOXH�RI�WKH�H�P�I�

:KHQ� WKH� LQSXW�VLJQDO� OHYHO� LV� GHWHUPLQHG� ZLWK� D� YROWPHWHU� LQFRUSRUDWHG� LQ� WKH� HTXLSPHQW
VXSSO\LQJ� WKH� LQSXW� VLJQDO� �YROWDJH� HJ� LQ� ILJXUH� ���� WKH� ORVV� RI� WKH� LPSHGDQFH� PDWFKLQJ
QHWZRUN� DQG�� LI� DSSOLFDEOH�� DOVR� WKH� ORVVHV� RI� WKH� WUDQVPLVVLRQ� OLQH� DQG� DQ\� FRPELQLQJ
QHWZRUN� DQG� DGMXVWDEOH� DWWHQXDWRUV� LQVHUWHG� LQ� WKH� WUDQVPLVVLRQ� OLQH� VKDOO� EH� WDNHQ� LQWR
DFFRXQW�

7KH� SUHVHQWDWLRQ� RI� UHVXOWV� VKDOO� VWDWH�ZKLFK� YROWDJH� KDV� EHHQ� UHFRUGHG�� IRU� H[DPSOH�� ��m9
�H�P�I���RU���m9��PO���7KH�VRXUFH�UHVLVWDQFH�5V��VKDOO�EH�VWDWHG�ZLWK�WKH�UHVXOWV�
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���������� ,QSXW�VLJQDO�OHYHO

,Q� WKLV� VWDQGDUG�� WKH� LQSXW�VLJQDO� OHYHOV� RI� WKH� ZDQWHG� DQG� XQZDQWHG� VLJQDOV� VKDOO� EH
H[SUHVVHG�LQ�WHUPV�RI�U�P�V��YDOXHV�DV�IROORZV�

± IRU� DQJOH� �W\SH� *� RU� )�� SKDVH� RU� IUHTXHQF\�� PRGXODWLRQ�� LQFOXGLQJ� IUHTXHQF\�VKLIW� DQG
SKDVH�VKLIW� PRGXODWLRQ� RU� NH\LQJ�� WKH� U�P�V�� YROWDJH� RI� WKH� VLJQDO�� HLWKHU� PRGXODWHG� RU
XQPRGXODWHG�

± IRU� RQ�RII� PRGXODWLRQ�� RU� NH\LQJ� RI� D� VLQXVRLGDO� FDUULHU� ZKLFK� PD\� RU� PD\� QRW� EH
PRGXODWHG�ZLWK� DQ� DGGLWLRQDO� VLJQDO�� WKH� U�P�V�� YROWDJH� RI� WKH� FRQWLQXRXV� FDUULHU��ZLWKRXW
PRGXODWLRQ�

± IRU� GRXEOH�VLGHEDQG� DPSOLWXGH� �W\SH�$��PRGXODWLRQ�ZLWK� IXOO� FDUULHU�� WKH� U�P�V�� YROWDJH� RI
WKH�XQPRGXODWHG�FDUULHU�

± IRU� VLQJOH�VLGHEDQG� DPSOLWXGH� �W\SH� +� RU� 5�� PRGXODWLRQ� ZLWK� IXOO�� UHGXFHG� RU� YDULDEOH
FDUULHU�� WKH� U�P�V�� YDOXH� RI� D� VLQXVRLGDO� YROWDJH�� WKH� SHDN� YDOXH� RI� ZKLFK� LV� HTXDO� WR� WKH
DPSOLWXGH� RI� RQH� UDGLR�IUHTXHQF\� F\FOH� DW� WKH� FUHVW� RI� WKH� HQYHORSH� RI� WKH� PRGXODWHG
ZDYH�

7KH� LQSXW�VLJQDO� OHYHOV� PD\� EH� H[SUHVVHG� LQ� m9� RU�G%�m9�� DQG� VKDOO� EH� GHWHUPLQHG� LQ
DFFRUGDQFH�ZLWK���������

�������� &RQQHFWLRQV�RI�WKH�PHDVXULQJ�HTXLSPHQW

7KH� GDWD�PHDVXULQJ� HTXLSPHQW� VKDOO� EH� FRQQHFWHG� WR� WKH� SRUW� WKDW� SURYLGHV� VLJQDOV� IRU� WKH
LQWHQGHG�DSSOLFDWLRQ�

&DUH�VKRXOG�EH� WDNHQ� WKDW� WKH� LQSXW� LPSHGDQFH�RI� WKH�PHDVXULQJ�HTXLSPHQW� GRHV�QRW� DIIHFW
WKH�ORDGLQJ�FRQGLWLRQV�VSHFLILHG�IRU�WKH�UHFHLYHU�

�������� 6WDQGDUG�LQSXW�VLJQDO

���������� 6WDQGDUG�LQSXW�VLJQDO��W\SH�$��*�RU�)�PRGXODWLRQ�

$� UDGLR�IUHTXHQF\� VLJQDO� DW� VWDQGDUG� LQSXW�VLJQDO� OHYHO� ZLWK� VWDQGDUG� PRGXODWLRQ�� DW� WKH
VWDQGDUG�LQSXW�VLJQDO�IUHTXHQF\�

���������� 6WDQGDUG�LQSXW�VLJQDO��W\SH�+�RU�5�PRGXODWLRQ�

$� UDGLR�IUHTXHQF\� VLJQDO� RU� OLQHDU� FRPELQDWLRQ� RI� WZR� UDGLR�IUHTXHQF\� VLJQDOV� IURP� D� VLJQDO
VRXUFH� WKDW� VLPXODWHV� WKH� VLQJOH�VLGHEDQG� HPLVVLRQ� IURP� D� WUDQVPLWWHU�ZKHQ� LW� LV�PRGXODWHG
ZLWK�DQ�DXGLR�IUHTXHQF\�VLJQDO�RI�������+]�

7KH�IUHTXHQFLHV�DQG� WKH� OHYHOV�RI� WKH� LQSXW�VLJQDO�DUH�GHSHQGHQW�XSRQ� WKH�FODVV�RI�HPLVVLRQ
WKH\� UHSUHVHQW�� 7ZR� IUHTXHQFLHV�� RQH� RI� ZKLFK� UHSUHVHQWV� WKH� FDUULHU� DQG� WKH� RWKHU� WKH
VLGHEDQG�� DUH� FKRVHQ� VR� WKDW� ZKHQ� GHPRGXODWHG� WKH\� ZLOO� SURGXFH� DQ� DXGLR� RXWSXW� DW� D
IUHTXHQF\�RI�������+]�

7KH�VWDQGDUG�LQSXW�VLJQDO�OHYHOV�DUH

&ODVV�RI�HPLVVLRQ 6LJQDO�UHSUHVHQWLQJ�FDUULHU
G%�m9�

6LJQDO�UHSUHVHQWLQJ�VLGHEDQG
G%�m9�

5�(

+�(

���

���

���

���

�������� 6WDQGDUG�LQSXW�VLJQDO�OHYHO

8QOHVV� RWKHUZLVH� VSHFLILHG�� WKH� VWDQGDUG� LQSXW�VLJQDO� OHYHO� IRU� D� UHFHLYHU� RI� WKH� W\SH
FRQVLGHUHG�LQ�WKLV�VWDQGDUG�LV����G%�m9���H�P�I���RU����G%�m9���PO��
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�������� 6WDQGDUG�LQSXW�VLJQDO�IUHTXHQF\

)RU�DOO� WHVWV��H[FHSW�ZKHUH�RWKHUZLVH�VSHFLILHG��WKH�VWDQGDUG�LQSXW�VLJQDO�IUHTXHQF\�LV�RQH�RI
WKH�VSHFLILHG�QRPLQDO� IUHTXHQFLHV��)RU�66%�W\SH�RI�PRGXODWLRQ�� WKH�QRPLQDO� IUHTXHQF\� LV� WKH
IUHTXHQF\�RI�WKH�FDUULHU�

�������� 6WDQGDUG�PRGXODWLRQ�RI�DQ�LQSXW�VLJQDO

D� IRU�GLJLWDO�PRGXODWLRQ

7KH�VWDQGDUG�PRGXODWLRQ� LV� WKH�QRPLQDO�PRGXODWLRQ�VSHFLILHG� LQ� WKH�V\VWHPV� WR�EH�XVHG�
7KH� PRGXODWLRQ� W\SH� �H�J�� *06.� RU� p��� VKLIWHG� 436.��� WKH� SXOVH�VKDSLQJ� IXQFWLRQ�� LWV
WUDQVPLWWHU�SHUFHQWDJH�DQG�WKH�V\PERO�UDWH�ZLOO�EH�WKH�GRPLQDQW�SDUDPHWHUV�RI� WKH�GLJLWDO
PRGXODWLRQ�

E�� IRU�DQDORJXH�PRGXODWLRQ

7KH�PRGXODWLRQ�GXH�WR�DQ�LQSXW�VLJQDO�RI�������+]�DW�D�OHYHO�WR�SURGXFH

± D�PRGXODWLRQ�GHSWK�RI������

± �����RI�PD[LPXP�SHUPLVVLEOH�IUHTXHQF\��RU�SKDVH��GHYLDWLRQ�

�������� ,QSXW�VLJQDO�DUUDQJHPHQWV�IRU�WHVWLQJ�WKH�UHFHLYLQJ�SDUW
RI�HTXLSPHQW�IRU�GXSOH[�RSHUDWLRQ

:KHQ� WKH� SHUIRUPDQFH� RI� WKH� UHFHLYLQJ� SDUW� RI� HTXLSPHQW� IRU� GXSOH[� RSHUDWLRQ� LV� WR� EH
HYDOXDWHG�ZKLOH� WKH�DVVRFLDWHG� WUDQVPLWWLQJ�SDUW� LV�RSHUDWLQJ��SUHFDXWLRQV�VKRXOG�EH� WDNHQ� LQ
RUGHU� WR�HQVXUH� WKDW� WKH�RSHUDWLRQ�RI� WKH�VLJQDO�JHQHUDWRU�RU�JHQHUDWRUV�XVHG� IRU� WHVWLQJ� WKH
UHFHLYLQJ� SDUW� LV� QRW� DIIHFWHG� E\� WKH� UDGLR�IUHTXHQF\� VLJQDO� RI� WKH� WUDQVPLWWLQJ� SDUW� DQG� WKDW
WKH�ODWWHU�LV�WHUPLQDWHG�E\�LWV�SURSHU�ORDG�LPSHGDQFH�

���������� ,QSXW�VLJQDO�VRXUFH

$Q�H[DPSOH�RI� D� VXLWDEOH�DUUDQJHPHQW� IRU�PDNLQJ�PHDVXUHPHQWV�RQ� UHFHLYHUV�RI� HTXLSPHQW
IRU�GXSOH[�RSHUDWLRQ�LV�VKRZQ�LQ�ILJXUH���

&RQQHFW� WKH� LQSXW�VLJQDO� VRXUFH� ���� �OHYHOV� DGMXVWHG� LQ� DFFRUGDQFH�ZLWK� ��������� WR� SRLQW� $
�
7KH�FHQWUH� IUHTXHQF\�RI� WKH�EDQG�VWRS� ILOWHU� ���� LV�DGMXVWHG� WR� WKH�RSHUDWLQJ� IUHTXHQF\�RI� WKH
WUDQVPLWWHU�XQGHU�WHVW�

7KH� LPSHGDQFH� DW� SRLQW� %
� VKDOO� EH� VXFK� WKDW� WKH� WUDQVPLWWLQJ� SDUW� LV� RSHUDWLQJ� XQGHU� WKH
VSHFLILHG�PDWFKHG�FRQGLWLRQV��7R�HQVXUH�WKDW�WKH�96:5�ZLOO�EH�OHVV�WKDQ�������LUUHVSHFWLYH�RI
DQ\�PLVPDWFK�FDXVHG�E\�WKH�EDQG�VWRS�ILOWHU�����DQG�WKH�FRPELQLQJ�XQLW������WKH�DWWHQXDWLRQ�RI
WKH� DWWHQXDWRU� ���� VKRXOG� EH� DW� OHDVW� ���G%�� ,W� VKRXOG� EH� QRWHG� WKDW� WKH� DWWHQXDWRU� ZLOO
GLVVLSDWH�QHDUO\�DOO� RI� WKH�SRZHU� IURP� WKH� WUDQVPLWWLQJ�SDUW� DQG� WKHUHIRUH�VKDOO� KDYH�VXLWDEOH
SRZHU�KDQGOLQJ�FDSDELOLW\�

���������� ,QSXW�VLJQDO�OHYHO

7KH�OHYHO�RI�WKH�UDGLR�IUHTXHQF\�LQSXW�VLJQDO�VKDOO�EH�GHWHUPLQHG�DW�SRLQW�%
�RI�ILJXUH���

���������� ,QSXW�VLJQDO�ORFDWLRQ

7KH�UDGLR�IUHTXHQF\�LQSXW�VLJQDO�VKDOO�EH�GHWHUPLQHG�DW�SRLQW�%
�RI�ILJXUH���

������ 7UDQVPLWWHU

�������� *HQHUDO

7KLV�VWDQGDUG�DOORZV� IRU� WKH�PHDVXUHPHQW�RI�PDQ\� W\SHV�RI�GDWD�VLJQDOV��:KLOH�VRPH�RI� WKH
GDWD� VLJQDOV� DUH� FRQWLQXRXV� RU� H[WHQG� IRU� PDQ\� VHFRQGV�� WKHUH� DUH� RWKHUV� WKDW� KDYH� D
GXUDWLRQ� RI� RQO\� D� IHZ� PLOOLVHFRQGV�� ,Q� WKLV� VWDQGDUG�� WKH� UDGLR�IUHTXHQF\� SDUDPHWHU� LV
PHDVXUHG�DQG�WKH�UHVXOWV�DYHUDJHG�RQO\�RYHU�WKH�GXUDWLRQ�RI�WKH�GDWD�VLJQDO��+RZHYHU��LQ�WKH
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FDVH� RI� VKRUW� GXUDWLRQ� VLJQDO�� WKLV� VLJQDO� PD\� EH� UHSHDWHG� IRU� WKH� SXUSRVH� RI� WKH
PHDVXUHPHQW�

)RU�WUDQVPLWWHUV�XVHG�LQ�V\VWHPV�WKDW�UHTXLUH�WKH�WUDQVPLWWHU�WR�WUDQVPLW�PRUH�WKDQ�RQH�VLJQDO
VLPXOWDQHRXVO\�� WKH�PHDVXUHPHQW� LV�PDGH�ZKLOH� WKH� WUDQVPLWWHU� LV� WUDQVPLWWLQJ� WKH�PD[LPXP
QXPEHU�RI�VLJQDOV�UHTXLUHG�E\�WKH�V\VWHP��,I�RQH�RI�WKH�GDWD�VLJQDOV�KDV�D�VKRUW�GXUDWLRQ��WKH
PHDVXUHPHQW�LV�PDGH�GXULQJ�WKDW�VKRUW�GXUDWLRQ�

7KLV�VWDQGDUG�UHFRJQL]HV�WKDW�WKH�PHWKRGV�RI�PHDVXUHPHQWV�WKDW�DUH�VXLWDEOH�IRU�PDNLQJ�WKH
PHDVXUHPHQWV� IRU� ORQJ�GXUDWLRQ�GDWD�VLJQDOV�PD\�QRW�EH�VXLWDEOH�ZKHQ� WKH�GDWD� VLJQDOV�DUH
RI� VKRUW� GXUDWLRQ�� 7KHUHIRUH�� WKLV� VWDQGDUG� FRQWDLQV� GLIIHUHQW� PHWKRGV� RI� PHDVXUHPHQW� IRU
GLIIHUHQW�HTXLSPHQW�DQG�SURYLGHV�D�JXLGH�IRU�GHWHUPLQLQJ�ZKHQ�HDFK�PHWKRG�RI�PHDVXUHPHQW
VKRXOG�EH�XVHG�

�������� 6HOHFWLRQ�JXLGHOLQH�IRU�PHWKRGV�RI�PHDVXUHPHQW

$� JXLGHOLQH� IRU� VHOHFWLQJ� WKH� FRUUHFW�PHWKRG� RI�PHDVXUHPHQW� WR� EH� XVHG� IRU� WKH� WUDQVPLWWHU
XQGHU� WHVW� LV� SURYLGHG�� 7KH� RSHUDWLRQ�PRGH� RI� D� WUDQVPLWWHU� LV� FKDUDFWHUL]HG� E\�PRGXODWLRQ
VWDWH� �XQPRGXODWHG� RU� PRGXODWHG��� WUDQVPLVVLRQ� PRGH� �FRQWLQXRXV� RU� LQWHUPLWWHQW�� DQG
PRGXODWLQJ� VLJQDO� �UDQGRP� GDWH� RU� QRQ�UDQGRP� GDWD��� 6XFK� FKDUDFWHULVWLFV� SURSRVH� VHYHUDO
W\SHV�RI�VLJQDO�

D�� 7\SH����&RQWLQXRXV�HPLVVLRQ��FDSDEOH�RI�XQPRGXODWHG�FDUULHU�WUDQVPLVVLRQ

7UDQVPLWWHUV� ZKLFK� FDQ� HPLW� DQ� XQPRGXODWHG� FDUULHU� ZKLFK� PD\� EH� FRQVLGHUHG� WR� EH
FRQWLQXRXV�IRU�WKH�SXUSRVH�RI�WKH�PHDVXUHPHQW�

E�� 7\SH����&RQWLQXRXV�HPLVVLRQ��DOORZHG�VWDWH

7UDQVPLWWHUV� �H�J�� )6.� PRGXODWLRQ�� ZKLFK� FDQ� HPLW� D� UDGLR�IUHTXHQF\� VLJQDO� WKDW
UHSUHVHQW�RQH�RI� WKH�DOORZHG�VWDWHV� �H�J��PDUN�RU�VSDFH� IRU�D� WZR�VWDWH�V\VWHP��DQG�PD\
EH�FRQVLGHUHG�WR�EH�FRQWLQXRXV�IRU�WKH�SXUSRVH�RI�WKH�PHDVXUHPHQW�

F�� 7\SH����&RQWLQXRXV�HPLVVLRQ��PRGXODWHG�FDUULHU

7UDQVPLWWHU�ZKLFK�FDQQRW�EH�RSHUDWHG�XQOHVV� WKH�FDUULHU� LV�PRGXODWHG��DQG�ZKRVH�VLJQDO
PD\�EH�FRQVLGHUHG�WR�EH�FRQWLQXRXV�IRU�WKH�SXUSRVH�RI�WKH�PHDVXUHPHQW�

7KLV� W\SH� LV� IXUWKHU� FODVVLILHG� E\� WKH� W\SH� RI� PRGXODWLQJ� VLJQDO� IRU� WKH� SXUSRVH� RI� WKH
IUHTXHQF\�HUURU�PHDVXUHPHQW�

7\SH���D��PRGXODWHG�ZLWK�UDQGRP�GDWD��V\PPHWULFDO�VSHFWUXP��

7\SH���E��PRGXODWHG�ZLWK�QRQ�UDQGRP�GDWD��DV\PPHWULFDO�VSHFWUXP��

127(�±�6WDQGDUG�EDVHEDQG�WHVW�VLJQDO��ELW�VWUHDP���VHH�������LV�D�NLQG�RI�UDQGRP�GDWD�IRU�WKH�SXUSRVH�RI�WKLV
PHDVXUHPHQW��$QRWKHU�VRXUFH�VLJQDO�LV�QRW�QHFHVVDULO\�UDQGRP�IRU�WKH�SXUSRVH�RI�WKLV�PHDVXUHPHQW�

G�� 7\SH����6KRUW�HPLVVLRQ��PRGXODWHG�FDUULHU

7UDQVPLWWHUV� ZKLFK� PD\� RQO\� HPLW� D� GDWD� PRGXODWHG� UDGLR�IUHTXHQF\� VLJQDO� IRU� D� VKRUW
WLPH��KRZHYHU��VXFK�WUDQVPLWWHUV�PD\�HPLW� IRU�D� ORQJHU�SHULRG�RI� WLPH�HLWKHU�XQPRGXODWHG
RU�PRGXODWHG�ZLWK�DQRWKHU�VLJQDO��EXW�UHSHDWHGO\��HLWKHU�SHULRGLFDOO\�RU�PDQXDOO\�WULJJHUHG�

7KLV� W\SH� LV� IXUWKHU� FODVVLILHG� E\� WKH� W\SH� RI� PRGXODWLQJ� VLJQDO� IRU� WKH� SXUSRVH� RI� WKH
IUHTXHQF\�PHDVXUHPHQW�

7\SH���D��PRGXODWHG�ZLWK�UDQGRP�GDWD��V\PPHWULFDO�VSHFWUXP��

7\SH���E��PRGXODWHG�ZLWK�QRQ�UDQGRP�GDWD��DV\PPHWULFDO�VSHFWUXP��

127(�±�,W� LV�SRVVLEOH�WR�GHILQH�D�W\SH����VKRUW�HPLVVLRQ��XQPRGXODWHG�FDUULHU�EXW� WKLV�W\SH� LV�QRW�QHFHVVDU\� LQ
WKLV�VWDQGDUG�

�������� 2XWSXW�VLJQDO�PHDVXULQJ�DUUDQJHPHQWV�IRU�WUDQVPLWWHUV
KDYLQJ�DFFHVVLEOH�DQWHQQD�WHUPLQDOV

���������� 7HVW�ORDG

$� QRQ�UDGLDWLQJ� ORDG�� ZLWK� DQ� LPSHGDQFH� DQG� SRZHU� UDWLQJ� VSHFLILHG� E\� WKH� WUDQVPLWWHU
PDQXIDFWXUHU�� WR� UHSODFH� WKH� DQWHQQD� LQFOXGLQJ� DQ\� DVVRFLDWHG� WUDQVPLVVLRQ� OLQH� ZKHQ� WKH
WUDQVPLWWHU�LV�EHLQJ�WHVWHG�
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���������� &RQQHFWLRQV�WR�WKH�PHDVXULQJ�HTXLSPHQW

&DUH�VKRXOG�EH� WDNHQ� WR�HQVXUH� WKDW�PHDVXULQJ�HTXLSPHQW�DQG�DQ\�FRXSOLQJ�GHYLFHV�GR�QRW
DGYHUVHO\�DIIHFW�WKH�WUDQVPLWWHU�ORDGLQJ�FRQGLWLRQV�

���� &KDUDFWHULVWLFV�RI�WKH�PHDVXULQJ�HTXLSPHQW

:KHUH�QHFHVVDU\��IRU�PHDVXULQJ�HTXLSPHQW�ZKLFK�PD\�QRW�EH�FRPPHUFLDOO\�DYDLODEOH���DQG�WR
HQVXUH� WKDW� GLIIHUHQW� RSHUDWRUV� DW� GLIIHUHQW� ORFDWLRQV� ZLOO� REWDLQ� VLPLODU� UHVXOWV� ZKHQ
PHDVXULQJ� WKH� VDPH� UHFHLYHU�� FHUWDLQ� FKDUDFWHULVWLFV� RI� WKH� PHDVXULQJ� HTXLSPHQW� DQG� WHVW
VLWHV� KDYH� EHHQ� VSHFLILHG�� 3URFHGXUHV� IRU� YHULI\LQJ� WKDW� WKH� PHDVXULQJ� HTXLSPHQW� PHHWV
WKHVH�VSHFLILFDWLRQV�DUH�DOVR�JLYHQ�

������ 6LJQDO�JHQHUDWRU�LQWHUPRGXODWLRQ�FKDUDFWHULVWLFV

$�PHWKRG�IRU� LGHQWLI\LQJ�LQWHUPRGXODWLRQ�EHWZHHQ�VLJQDO�JHQHUDWRUV�� WKH�RXWSXWV�RI�ZKLFK�DUH
FRPELQHG��LV�JLYHQ�LQ�DQQH[�%�

������ 6LJQDO�JHQHUDWRU�QRLVH�FKDUDFWHULVWLFV

$�PHWKRG�IRU�LGHQWLI\LQJ�VLJQDO�JHQHUDWRU�QRLVH�LV�JLYHQ�LQ�DQQH[�%�

������ 6HOHFWLYH�PHDVXULQJ�GHYLFH

7KH�VHOHFWLYH�PHDVXULQJ�GHYLFH�PD\�EH�D�IUHTXHQF\�VHOHFWLYH�YROWPHWHU��D�VSHFWUXP�DQDO\VHU
RU� D� FDOLEUDWHG� ILHOG�VWUHQJWK� PHWHU�� 7KH� EDQGZLGWK� RI� WKH� PHDVXULQJ� GHYLFH� VKDOO� EH
DSSURSULDWH� IRU� WKH�PHDVXUHPHQW�EHLQJ�PDGH�RU� VKDOO� EH�DGMXVWHG� WR� WKH�YDOXH�VWDWHG� LQ� WKH
PHWKRG�RI�PHDVXUHPHQW�

������ 5DGLR�IUHTXHQF\�FRXSOLQJ�GHYLFH��5)&'��FKDUDFWHULVWLFV�DQG�PHDVXUHPHQWV

7KH� PHDVXUHPHQWV� LQ� WKLV� VWDQGDUG� DUH� DSSOLFDEOH� WR� UHFHLYHUV� KDYLQJ� HLWKHU� DQWHQQD
WHUPLQDOV�RU�DQ�LQWHJUDO�DQWHQQD�

0HDVXUHPHQWV�RI�WKH�UDGLR�IUHTXHQF\�SDUDPHWHUV�RI�UHFHLYHUV�KDYLQJ�DQ�LQWHJUDO�DQWHQQD�DUH
SHUIRUPHG�LQ�DQ�5)&'��7KH�5)&'�PD\�EH

± D� WHVW� IL[WXUH��GHYLFH� IRU�FRXSOLQJ�D�JLYHQ�HTXLSPHQW�ZLWK�DQ� LQWHJUDO�DQWHQQD� WR�DQ� LQSXW
VRFNHW�� ,W� LV� JHQHUDOO\� GHVLJQHG� DQG� SURYLGHG� E\� WKH� PDQXIDFWXUHU�� ,W� DOORZV� UHODWLYH
PHDVXUHPHQWV� WR� EH� SHUIRUPHG� DW� WKH� VDPH� IUHTXHQF\� RU� DURXQG� WKH� VDPH� IUHTXHQF\�
7KHUHIRUH�� WKH� PHDVXUHPHQWV� DQG� FRPSOLDQFH� WHVWV� RI� PHDVXUHG� XVDEOH� VHQVLWLYLW\�� RI
VSXULRXV�UHVSRQVH�LPPXQLW\�DQG�UDGLDWHG�VSXULRXV�FRPSRQHQWV�DUH�H[FOXGHG�

± D� VWULSOLQH� DUUDQJHPHQW� DV� GHVFULEHG� LQ� ,(&���������� DQQH[� $�� FODXVH� $���� 7KLV� LV� D
PHDVXULQJ� LQVWUXPHQW� IRU� FRXSOLQJ� DQ\� HTXLSPHQW� ZLWK� LQWHJUDWHG� DQWHQQD� WR� DQ� LQSXW
VRFNHW�� ,W� DOORZV� UHODWLYH� PHDVXUHPHQW� RI� VLJQDOV� WR� EH� SHUIRUPHG� VLWXDWHG� DW� GLIIHUHQW
IUHTXHQFLHV�

:KHQ�PDNLQJ�WKHVH�PHDVXUHPHQWV��SUHFDXWLRQV�VKDOO�EH�WDNHQ�WR�HQVXUH�WKDW

± WKH�UHFHLYHU�LV�DGHTXDWHO\�VKLHOGHG�IURP�HOHFWURPDJQHWLF�GLVWXUEDQFH�

± WKH� DWWHQXDWLRQ� RI� WKH� FRXSOLQJ� EHWZHHQ� WKH� UDGLDWLRQ� VRXUFH� DQG� WKH� UHFHLYHU� EHLQJ
PHDVXUHG� LV� VXIILFLHQWO\� ORZ�� VWDEOH� DQG� FRQVWDQW� WKURXJKRXW� WKH� PHDVXULQJ� IUHTXHQF\
UDQJH�

7KH� FRXSOLQJ� ORVV� GHSHQGV� RQ� WKH� SDUWLFXODU� PHDVXULQJ� DUUDQJHPHQW�� WKH� IUHTXHQF\� EHLQJ
XVHG� DQG� WKH� UHFHLYHU� EHLQJ�PHDVXUHG�� 1RUPDOO\� LW� LV� QRW� SUHFLVHO\� PHDVXUHG�� DV� LW� LV� RQO\
XVHIXO�IRU�D�SDUWLFXODU�PHDVXULQJ�DUUDQJHPHQW�DQG�IUHTXHQF\�

7KH�FRXSOLQJ�ORVV�VKDOO�EH�VXIILFLHQWO\�ORZ�VR�WKDW�WKH�RXWSXW�SRZHU�UHTXLUHPHQWV�DW�WKH�VLJQDO
JHQHUDWRUV�XVHG� LQ� WKLV�VWDQGDUG�ZLOO�QRW�H[FHHG� WKH�SRZHU�RXWSXW�FDSDELOLW\�RI�FRPPHUFLDOO\
DYDLODEOH�VLJQDO�JHQHUDWRUV�
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7R�HQVXUH�PHDVXUHPHQW�UHSHDWDELOLW\��DQ�5)&'�ZKLFK�LQFOXGHV�WKH�IROORZLQJ�VKRXOG�EH�XVHG
LQ�WKH�PHDVXUHPHQW�DUUDQJHPHQW�

± D�UDGLDWLQJ�HOHPHQW�

± D� UDGLR�IUHTXHQF\� LQSXW� WHUPLQDO� FRQQHFWHG� WR� WKH� UDGLDWLQJ� HOHPHQW� WKURXJK� D
WUDQVPLVVLRQ�OLQH�

± D�PHDQV� WR�HQVXUH� WKDW� WKH� LQSXW� LPSHGDQFH�RI� WKH�5)&'� LV� WKH�VDPH�DV� WKH� LPSHGDQFH
RI�WKH�WUDQVPLVVLRQ�OLQH�IURP�WKH�UDGLR�IUHTXHQF\�VLJQDO�JHQHUDWRU�

± D�PHDQV� IRU�SRVLWLRQLQJ� WKH� UHFHLYHU�EHLQJ�PHDVXUHG� LQ�D�SUHFLVH�� UHSHDWDEOH�DQG�VWDEOH
PDQQHU�

± D� PHDQV� WR� HQVXUH� WKDW� WKH� SUHVHQFH� RI� WKH� SHUVRQ� PDNLQJ� WKH� PHDVXUHPHQW� GRHV� QRW
DIIHFW�WKH�UHVXOWV�

,W�VKDOO�DOVR�KDYH�WKH�IROORZLQJ�FKDUDFWHULVWLFV�

± D� FRXSOLQJ� ORVV� EHWZHHQ� WKH� UDGLR�IUHTXHQF\� LQSXW� WHUPLQDO� DQG� WKH� UHFHLYHU� EHLQJ
PHDVXUHG�RI�OHVV�WKDQ����G%�

± D�FRXSOLQJ� ORVV�YDULDWLRQ�RYHU� WKH� IUHTXHQF\� UDQJH�XVHG� LQ� WKH�PHDVXUHPHQW�ZKLFK�GRHV
QRW�H[FHHG���G%�

± QR�QRQ�OLQHDU�HOHPHQWV�ZKLFK�FDQ�DIIHFW�WKH�PHDVXUHPHQW�UHVXOWV�

������ &RPELQLQJ�QHWZRUNV

([DPSOHV�RI�FRPELQLQJ�QHWZRUNV�DUH�JLYHQ�LQ�DQQH[�$�

������ 5D\OHLJK�IDGLQJ�VLPXODWRU�FKDUDFWHULVWLFV

$QQH[�&�FRQWDLQV�WKH�IROORZLQJ�LWHPV�

± DQ�H[DPSOH�RI�D�5D\OHLJK�IDGLQJ�VLPXODWRU�

± VSHFLILFDWLRQV�IRU�WKH�UHTXLUHG�SDUDPHWHUV�

± D�PHWKRG�RI�PHDVXUHPHQW�IRU�WKH�UHTXLUHG�SDUDPHWHUV�

������ &KDUDFWHULVWLFV�RI�UDGLDWLRQ�WHVW�VLWHV

,(&� ��������� DQQH[� $�� FODXVH� $��� SURYLGHV� D� JXLGH� IRU� VHOHFWLRQ�� FKDUDFWHULVWLFV�� EDVLF
PHDVXULQJ� SURFHGXUH�� FRQVWUXFWLRQ�� HYDOXDWLRQ� PHDVXUHPHQW� DQG� FDOLEUDWLRQ� PHWKRG� IRU
2$76� �2SHQ� DUHD� WHVW� VLWH��� /576� �/RZ� UHIOHFWLRQ� WHVW� VLWH��� $&� �$QHFKRLF� FKDPEHU�� DQG
5)0��5DQGRP�ILHOG�PHDVXUHPHQW��WHVW�VLWHV�

������ 6LPXODWHG�PDQ

$� VLPXODWHG� PDQ� LV� UHTXLUHG� ZKHQ� WKH� DYHUDJH� UDGLDWLRQ� VHQVLWLYLW\� �VHOHFWLYH� FDOOLQJ�� RI� D
UDGLR�SDJHU�LV�PHDVXUHG��$�GHVFULSWLRQ�RI�D�VLPXODWHG�PDQ�DQG�LWV�XVH�LV�JLYHQ�LQ�,(&�������
���DQQH[�$��FODXVH�$���

������ $OWHUQDWH�VLJQDO�VRXUFH

)RU� FHUWDLQ� PHDVXUHPHQWV�� LW� PD\� QRW� EH� SRVVLEOH� WR� PRGXODWH� D� UDGLR�IUHTXHQF\� VLJQDO
JHQHUDWRU� WR� SURGXFH� WKH�QHFHVVDU\� LQSXW� VLJQDOV�� IRU� H[DPSOH� IRU� VLQJOH�VLGHEDQG�� ,Q� WKHVH
FLUFXPVWDQFHV�� D� WUDQVPLWWHU� PD\� KDYH� WR� EH� XVHG� DV� DQ� DOWHUQDWH� VLJQDO� VRXUFH� IRU� WKH
ZDQWHG�RU�XQZDQWHG�VLJQDO�

6RPH�PHDVXUHPHQWV�UHTXLUH�WKDW�WKH�IUHTXHQF\�EH�PRYHG��$�ORFDO�RVFLOODWRU��EDODQFHG�PL[HU
DQG�ILOWHUV�PD\�EH�XVHG�WR�PDNH�WKH�IUHTXHQF\�WUDQVODWLRQ�
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7KH�FKDUDFWHULVWLFV�RI�WKH�DOWHUQDWH�VLJQDO�VRXUFH�VKRXOG�EH�VXFK�WKDW�WKH�UHFHLYHU�SDUDPHWHUV
PD\�EH�PHDVXUHG�XS�WR�YDOXHV�ZKLFK�DUH�DW� OHDVW����G%�JUHDWHU�WKDQ�WKH�UHFHLYHUV
�VSHFLILHG
YDOXHV�

&DUH�VKDOO�EH�WDNHQ�WR�VKLHOG�WKH�UHFHLYHU�IURP�WKH�WUDQVPLWWHU�

������� 6LJQDO�JHQHUDWRUV

6LJQDO� JHQHUDWRUV� DUH� QRUPDOO\� FKDUDFWHUL]HG� IRU� VLQH�ZDYH� PRGXODWLRQ�� DQG� DSSOLFDWLRQ� RI
QRQ�VLQXVRLGDO�ZDYHIRUPV��ZKLFK�DUH�RIWHQ�HQFRXQWHUHG�LQ�WKH�WUDQVPLVVLRQ�RI�GDWD��PD\�OHDG
WR�PRQLWRULQJ�RU�PRGXODWLRQ�SUREOHPV��6XFK�SUREOHPV�FDQ�DIIHFW� WKH�RYHUDOO�DFFXUDF\�RI�DQ\
PHDVXUHPHQWV�WKDW�DUH�PDGH�

��������� 0RQLWRULQJ�SUREOHPV

,I� WKH� VLJQDO� JHQHUDWRU� LV� SURYLGHG� ZLWK� D� YROWPHWHU� V\VWHP� WR� PRQLWRU� WKH� DSSOLHG� H[WHUQDO
PRGXODWLRQ�VLJQDO�� WKH�UHDGLQJV�PD\�EH� LQ�HUURU�ZKHQ�QRQ�VLQXVRLGDO�ZDYHIRUPV�DUH�DSSOLHG�
,W� LV� UHFRPPHQGHG� WKDW� DQ� RVFLOORVFRSH� EH� XVHG� WR�PRQLWRU� WKH� SHDN� YROWDJH� RI� WKH� DSSOLHG
GDWD� VLJQDO� DQG� WKDW� WKH� OHYHO� EH�DGMXVWHG� WR� EH�HTXDO� WR� WKH� DPSOLWXGH� RI� D� SXUH� VLQH�ZDYH
ZKLFK�ZRXOG�SURGXFH�WKH�UHTXLUHG�PRGXODWLRQ�FRQGLWLRQ��,I�WKH�VLJQDO�JHQHUDWRU�PRQLWRU�VKRZV
WKH� VDPH� LQGLFDWLRQ� RQ� ERWK� LQSXW�VLJQDO� FRQGLWLRQV�� WKHQ� WKH� XVHU� FDQ� EH� FRQILGHQW� WKDW
LQDFFXUDFLHV�GXH�WR�PRQLWRULQJ�ZLOO�QRW�EH�D�SUREOHP�

��������� 0RGXODWLQJ�SUREOHPV

7KH�VLJQDO�JHQHUDWRU�PRGXODWLQJ�V\VWHP�KDV�D� ILQLWH�EDQGZLGWK�ZKLFK� LV�GHWHUPLQHG�E\�KLJK�
SDVV� DQG� ORZ�SDVV� ILOWHUV�� 7KH� KLJK�SDVV� ILOWHU� FDQ� LQWURGXFH� SKDVH� DQG� DPSOLWXGH� HUURUV� DW
ORZ� IUHTXHQFLHV�� DQG� WKH� XVHU� VKRXOG� DVVHVV� WKH� VXLWDELOLW\� RI� WKH� LQVWUXPHQW� IURP� WKH� GDWD
SURYLGHG� E\� WKH� PDQXIDFWXUHU�� ,Q� VRPH� FLUFXPVWDQFHV�� D� VLJQDO� VRXUFH� ZLWK� D� UHVSRQVH
H[WHQGLQJ�GRZQ�WR�D�VXIILFLHQWO\�ORZ�IUHTXHQF\��H�J����+]��ZLOO�EH�VDWLVIDFWRU\�

7KH�HIIHFW�RI�WKH�ORZ�SDVV�ILOWHU�RQ�WKH�VLJQDO�VRXUFH�ZLOO�EH�PRVW�QRWLFHDEOH�ZKHQ�PRGXODWLQJ
VLJQDOV� ZLWK� IDVW� ULVH� DQG� IDOO� WLPHV� DUH� DSSOLHG�� 'HSHQGLQJ� RQ� WKH� FKDUDFWHULVWLFV� RI� WKH
ILOWHUV��WKH�PRGXODWLRQ�DSSOLHG�WR�WKH�FDUULHU�VLJQDO�ZLOO�H[KLELW�RYHUVKRRW�RU�GHJUDGDWLRQ�RI�WKH
ULVH�DQG� IDOO� WLPHV�� ,Q�SUDFWLFH�� WKHVH�SUREOHPV�FDQ�EH�HOLPLQDWHG�E\� ILOWHULQJ� WKH�PRGXODWLQJ
VLJQDO� EHIRUH� LW� LV� DSSOLHG� WR� WKH� VLJQDO� JHQHUDWRU�� VR� WKDW� WKH� VRXUFH� FRUUHFWO\� VLPXODWHV� D
QDUURZ�EDQG�WUDQVPLWWHU�

������� 3RZHU�PHWHU

$�GHYLFH�WKDW�UHVSRQGV�WR�PHDQ�SRZHU�

������� )UHTXHQF\�PHDVXULQJ�GHYLFH

���������� 7KH� DFFXUDF\� RI� WKH� IUHTXHQF\�PHDVXULQJ� GHYLFH� VKDOO� EH� DW� OHDVW� ��� WLPHV�PRUH
SUHFLVH�WKDQ�WKH�IUHTXHQF\�WROHUDQFH�JLYHQ�LQ�WKH�WUDQVPLWWHU�VSHFLILFDWLRQ�

���������� :KHQ�PHDVXULQJ� IUHTXHQF\��SKDVH�PRGXODWHG�RU�XQPRGXODWHG�FRQWLQXRXV�VLJQDOV�
FRQYHQWLRQDO� IUHTXHQF\�FRXQWHUV�ZKLFK�PHDVXUH� WKH�QXPEHU�RI�SRVLWLYH�� �RU�QHJDWLYH���JRLQJ
]HUR�FURVVLQJV�RI�WKH�VLJQDO��GLYLGHG�E\�WKH�GXUDWLRQ�RI�WKH�PHDVXUHPHQW��PD\�EH�XVHG�

6\VWHPDWLF� PHDVXULQJ� HUURU� PD\� H[LVW� GHSHQGLQJ� RQ� UDQGRPQHVV� RI� WKH� PRGXODWLQJ� VLJQDO�
EXW� WKLV�PD\�EHFRPH�QHJOLJLEOH� IRU� WKH�SXUSRVH�RI� WKLV�VWDQGDUG� LI� WKH�����ELW� OHQJWK�SVHXGR�
UDQGRP�ELQDU\�VHTXHQFH�LV�XVHG�DV�D�PRGXODWLQJ�VLJQDO�

���������� :KHQ� PHDVXULQJ� D� SXOVHG� VLJQDO�� D� IUHTXHQF\� FRXQWHU� ZLWK� V\QFKURQRXV� WULJJHU
PRGH�PD\�EH�XVHG��0HDVXULQJ�DFFXUDF\�DQG�UHTXLUHG�PHDVXULQJ� WLPH�GHSHQGV�RQ� WKH�SXOVH
GXUDWLRQ��:KHQ�WKH�SXOVH�GXUDWLRQ�LV�ORQJHU�WKDQ�VHYHUDO�PLOOLVHFRQGV��WKLV�PHWKRG�PD\�JLYH�D
SHUPLVVLEOH� PHDVXULQJ� DFFXUDF\� IRU� WKH� SXUSRVH� RI� WKLV� VWDQGDUG� LQ� D� SUDFWLFDO� PHDVXULQJ
WLPH��0HDVXULQJ�DFFXUDF\�PD\�EH�LPSURYHG�E\�DYHUDJLQJ�RSHUDWLRQ�DPRQJ�PXOWLSOH�SXOVHV�
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127(�±�,I�SXOVH�GXUDWLRQV�DQG�JDWH�ZLGWK��*:��DUH���PV��SXOVH�SHULRG�7S�LV����PV�DQG�UHVROXWLRQ��5��LV�VHW�DW����+]�

±� PHDVXULQJ�DFFXUDF\  ������*:

 ������+]�U�P�V�

±� PHDVXULQJ�WLPH  �7S������5�[�*:��

 ���V

���������� :KHQ�PHDVXULQJ�RWKHU�W\SH�RI�VLJQDOV��D�GLJLWDO�VWRUDJH�VSHFWUXP�DQDO\VHU�PD\�EH
XVHG�WR�PHDVXUH�WKH�FHQWUH�IUHTXHQF\�RI�WKH�IUHTXHQF\�EDQG�RFFXSLHG�E\�DQ�HPLVVLRQ�

������� 3RZHU�PHDVXULQJ�UHFHLYHU

'HWDLOV�IRU�WKH�SRZHU�PHDVXULQJ�UHFHLYHU�DUH�JLYHQ�LQ�DQQH[�%��FODXVH�%���

������� :DYHIRUP�UHFRUGHU

:KHQ�D�VKRUW�RU�FRPSOH[�YROWDJH�ZDYHIRUP�KDV�WR�EH�DYHUDJHG�RYHU�WKH�GXUDWLRQ�RI� WKH�GDWD
PRGXODWLRQ�� WKH� ZDYHIRUP� VKRXOG� EH� FDSWXUHG� VR� WKDW� WKH� DYHUDJLQJ� FDOFXODWLRQV� FDQ� EH
PDGH��$�GLJLWDO�VDPSOLQJ�ZDYHIRUP�UHFRUGHU�LV�RQH�LQVWUXPHQW�WKDW�KDV�WKLV�FDSDELOLW\�

$�ZDYHIRUP�UHFRUGHU�LV�D�YROWDJH�VDPSOLQJ�GHYLFH�WKDW�KDV�WKH�IROORZLQJ�IHDWXUHV�

± DQ� HQYHORSH� GHWHFWRU� ZKLFK� KDV� D� EDQGZLGWK� RI� DW� OHDVW� WKUHH� WLPHV� WKH� KLJKHVW
PRGXODWLQJ�IUHTXHQF\�

± DQ�DQDORJXH�WR�GLJLWDO�FRQYHUWHU�WKDW�SURGXFHV�ZRUGV�RI�DW�OHDVW���ELWV�IRU�HDFK�VDPSOH�

± D�PHPRU\� WR� VWRUH� WKH� GLJLWL]HG� VDPSOHV�� WKH�PHPRU\� VL]H� VKDOO� EH� DW� OHDVW� HTXDO� WR� WKH
VDPSOLQJ�UDWH�WLPHV�WKH�PRGXODWLRQ�GXUDWLRQ�

± D�PHDQV� WR�VWDUW�DQG�VWRS� WKH�VDPSOLQJ�DW� WKH�EHJLQQLQJ�DQG�HQG�RI� WKH�GDWD�VLJQDO��7KLV
LV� WKH� VDPSOLQJ� JDWH�� 7KH� GXUDWLRQ� RI� WKH� GDWD� VLJQDO� LV� XVXDOO\� JLYHQ� LQ� WKH� HTXLSPHQW
VSHFLILFDWLRQ�

± D�PHDQV�WR�GHOD\�WKH�VDPSOLQJ�JDWH�� ,Q�VRPH�WUDQVPLWWHUV�� LW�PD\�EH� LPSRVVLEOH� WR�REWDLQ
D�VLJQDO� IURP� WKH�GDWD�VRXUFH�RU�HQFRGHU� WKDW� FRLQFLGHV�ZLWK� WKH�VWDUW�RI� WKH�GDWD�VLJQDO�
7KH�HTXLSPHQW�VSHFLILFDWLRQV�ZLOO�XVXDOO\� LQGLFDWH�WKDW� WKH�GDWD�VLJQDO�ZLOO�VWDUW�DW�D�JLYHQ
WLPH�DIWHU�VRPH�RWKHU�HYHQW��IRU�H[DPSOH�DFWLYDWLRQ�RI�WKH�WUDQVPLWWHU�RU�DQ�LQSXW�IXQFWLRQ�
ZKLFK�FDQ�EH�XVHG�WR�DFWLYDWH�WKH�GHOD\LQJ�FLUFXLW�

± D�PHDQV�WR�UHDG�DQG�WUDQVIHU�WKH�VWRUHG�VDPSOHV�WR�D�FRPSXWLQJ�GHYLFH�IRU�FDOFXODWLRQV�

± D� VDPSOLQJ� UDWH� WKDW� LV� DW� OHDVW� WKUHH� WLPHV� WKH� KLJKHVW� PRGXODWLQJ� IUHTXHQF\�� 7KLV
LQVWUXPHQW�PD\�EH�D�VHSDUDWH�XQLW�RU� LW�PD\�EH�SDUW�RI�DQRWKHU� LQVWUXPHQW�� IRU�H[DPSOH�D
GLJLWDO�RVFLOORVFRSH�

�� 0HDVXUHPHQWV�RI�UHFHLYHU�GHFRGHU�UDGLR�IUHTXHQF\�SDUDPHWHUV

���� 6HQVLWLYLW\��GDWD�

������ 0HDVXUHG�XVDEOH�VHQVLWLYLW\��086���GDWD�

�������� 'HILQLWLRQ

7KH� UDGLR�IUHTXHQF\� OHYHO� RI� WKH� VWDQGDUG� FRGHG� WHVW� VLJQDO� �6&76�� �GDWD��� DW� D� VSHFLILHG
IUHTXHQF\��ZKLFK�ZLOO�UHVXOW�LQ�WKH�UHIHUHQFH�HUURU�UDWLR��GDWD��

�������� 0HWKRG�RI�PHDVXUHPHQW�IRU�ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ

D� &RQQHFW� WKH� HTXLSPHQW� DV� LOOXVWUDWHG� LQ� ILJXUH� �� ZLWK� WKH� VZLWFKHV� LQ� SRVLWLRQ� E�� 7HVW
HTXLSPHQW�LWHPV�����DQG�����DQG�D�FRPSDUDWRU�DUH�UHTXLUHG��VHH������

E� $GMXVW� WKH� IUHTXHQF\� RI� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� WR� RQH� RI� WKH� VSHFLILHG
QRPLQDO�IUHTXHQFLHV�RU�WR�WKH�QRPLQDO�IUHTXHQF\�LI�WKLV�IUHTXHQF\�LV�XQLTXH�
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F� 8VLQJ�WKH�HQFRGHU�����PRGXODWH�WKH�UDGLR�IUHTXHQF\�VLJQDO�JHQHUDWRU�����ZLWK�WKH�VWDQGDUG
WUDLQ�RI�FRGHG�WHVW�VLJQDO��ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ��WR�JHQHUDWH�WKH�6&76��ELW�VWUHDP
RU�FKDUDFWHU�VWULQJ���VHH������������DQG�������

G� $GMXVW� WKH� OHYHO� RI� WKH� LQSXW� VLJQDO� WR� WKH� UHFHLYHU�GHFRGHU� WR� WKH� YDOXH�RI� WKH�PHDVXUHG
XVDEOH�VHQVLWLYLW\��ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ��VWDWHG�LQ�WKH�HTXLSPHQW�VSHFLILFDWLRQ�

H� 7UDQVPLW�WKH�VWDQGDUG�WUDLQ�RI�6&76��VHH�������

I� &DOFXODWH�DQG�QRWH�WKH�HUURU�UDWLR�

J� ,I�WKH�HUURU�UDWLR�HTXDOV�WKH�UHIHUHQFH�HUURU�UDWLR��ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ���WHUPLQDWH
WKH� PHDVXUHPHQW�� 5HFRUG� WKH� UDGLR�IUHTXHQF\� VLJQDO� OHYHO� DV� WKH� PHDVXUHG� XVDEOH
VHQVLWLYLW\��ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ��DQG�SURFHHG�WR�VWHS�E��RI���������

,I� WKH� HUURU� UDWLR� LV� OHVV� WKDQ� WKH� UHIHUHQFH� HUURU� UDWLR� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ��
GHFUHDVH�WKH�LQSXW�VLJQDO�OHYHO�WR�WKH�UHFHLYHU�GHFRGHU�E\�����G%�

,I� WKH�HUURU� UDWLR� LV�JUHDWHU� WKDQ� WKH� UHIHUHQFH�HUURU� UDWLR� �ELW� VWUHDP�RU� FKDUDFWHU� VWULQJ��
LQFUHDVH�WKH�LQSXW�VLJQDO�OHYHO�WR�WKH�UHFHLYHU�GHFRGHU�E\�����G%�

K� 5HSHDW�VWHSV�H��WKURXJK�J��XQWLO�WZR�FRQVHFXWLYH�YDOXHV�RI�HUURU�UDWLR�KDYH�EHHQ�REWDLQHG�
ZKLFK�EUDFNHW� WKH� UHIHUHQFH�HUURU� UDWLR� �ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ���5HFRUG� WKH� LQSXW�
VLJQDO� OHYHO��9�� LQ�G%�m9��WKDW�FRUUHVSRQGV�WR�WKH�HUURU�UDWLR�ZKLFK�LV�MXVW�JUHDWHU�WKDQ�WKH
UHIHUHQFH�HUURU�UDWLR��ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ��

�������� 3UHVHQWDWLRQ�RI�UHVXOWV�IRU�ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ

D� &DOFXODWH�WKH�PHDVXUHG�XVDEOH�VHQVLWLYLW\��ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ���6��DV�

6 9= + ���� �� �G%�m9��

ZKHUH�9� LV� WKH�YDOXH�RI� WKH� LQSXW�VLJQDO� OHYHO� WR� WKH� UHFHLYHU�GHFRGHU� UHFRUGHG� LQ�VWHS�K�
RI���������

E� 5HFRUG� WKH� LQSXW� VLJQDO� DUUDQJHPHQW� XVHG�� FKDUDFWHULVWLFV� RI� WKH� 6&76� �ELW� VWUHDP� RU
FKDUDFWHU�VWULQJ��DQG�WKH�PHDVXUHG�XVDEOH�VHQVLWLYLW\��ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ��

�������� 0HWKRG�RI�PHDVXUHPHQW�IRU�PHVVDJH�RU�VHOHFWLYH�FDOOLQJ

D� &RQQHFW� WKH� HTXLSPHQW� DV� LOOXVWUDWHG� LQ� ILJXUH� �� ZLWK� WKH� VZLWFKHV� LQ� SRVLWLRQ� E�� 7HVW
HTXLSPHQW�LWHPV����������DQG�����DUH�UHTXLUHG��VHH������

E� $GMXVW� WKH� IUHTXHQF\� RI� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� WR� RQH� RI� WKH� VSHFLILHG
QRPLQDO�IUHTXHQFLHV�RU�WR�WKH�QRPLQDO�IUHTXHQF\�LI�WKLV�IUHTXHQF\�LV�XQLTXH�

F� $SSO\� WR� WKH� DWWHQXDWRU� ���� D� VLJQDO� KDYLQJ� WKH� VWDQGDUG� LQSXW�VLJQDO� IUHTXHQF\� DQG� DW� D
OHYHO�RI�DSSUR[LPDWHO\����G%�m9���5HFRUG�WKLV�OHYHO�DV�$�

G� 8VLQJ� WKH� HQFRGHU� ���� PRGXODWH� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� ZLWK� WKH
UHIHUHQFH�VHTXHQFH�RI�PHVVDJHV�RU�VHOHFWLYH�FDOOLQJV�WR�JHQHUDWH�WKH�6&76��PHVVDJH�RU
VHOHFWLYH�FDOOLQJ���VHH������DQG��������

H� $GMXVW�WKH�VWHS�DWWHQXDWRU�����WR�D�YDOXH�ZKLFK�ZLOO�SURGXFH�D�KLJK�HUURU�UDWLR��H�J�������RU
JUHDWHU��

I� �� 7UDQVPLW�WKH�6&76�D�PD[LPXP�RI�WKUHH�WLPHV��WHUPLQDWLQJ�WKH�WUDQVPLVVLRQ�VHTXHQFH�
LI� WKH� UHFHLYHU�GHFRGHU� GRHV� QRW� UHFRJQL]HV� DQ\� RI� LWV� 6&76�� $GMXVW� WKH� VWHS
DWWHQXDWRU����DFFRUGLQJ�WR�VWHS�I����RU�I����ZKLFKHYHU�LV�DSSURSULDWH�

�� ,I� WKH� UHFHLYHU�GHFRGHU� IDLOV� WR� UHFRJQL]H� HLWKHU� WKH� ILUVW�� VHFRQG� RU� WKLUG� 6&76�
GHFUHDVH�WKH�DWWHQXDWLRQ�RI�����E\���G%�DQG�UHSHDW�VWHS�I����

� ,I� WKH� UHFHLYHU�GHFRGHU� UHFRJQL]HV� WKH� WKUHH� 6&76�� UHFRUG� WKH� DWWHQXDWLRQ� YDOXH� LQ
GHFLEHOV�� LQFUHDVH� WKH�DWWHQXDWLRQ�RI� ����E\���G%�� UHFRUG� WKH�QHZ�DWWHQXDWLRQ�YDOXH� LQ
GHFLEHOV��DQG�SURFHHG�WR�VWHS�J����

J� �� 7UDQVPLW�WKH�6&76�D�PD[LPXP�RI�WKUHH�WLPHV��WHUPLQDWLQJ�WKH�WUDQVPLVVLRQ�VHTXHQFH�
LI� WKH� UHFHLYHU�GHFRGHU� GRHV� QRW� UHFRJQL]HV� DQ\� RI� LWV� 6&76�� $GMXVW� WKH� VWHS
DWWHQXDWRU�����DFFRUGLQJ�WR�VWHS�J����RU�J�����ZKLFKHYHU�LV�DSSURSULDWH�
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�� ,I� WKH� UHFHLYHU�GHFRGHU� IDLOV� WR� UHFRJQL]H� HLWKHU� WKH� ILUVW�� VHFRQG� RU� WKLUG� 6&76�
GHFUHDVH�WKH�DWWHQXDWLRQ�RI�����E\���G%��UHFRUG�WKH�QHZ�DWWHQXDWLRQ�YDOXH� LQ�GHFLEHOV�
DQG�UHSHDW�VWHS�J�����6HH�VWHS�K��

�� ,I� WKH� UHFHLYHU�GHFRGHU� UHFRJQL]HV� WKH� WKUHH�6&76�� LQFUHDVH� WKH�DWWHQXDWLRQ�RI� ����E\
��G%��UHFRUG�WKH�QHZ�DWWHQXDWLRQ�YDOXH�LQ�GHFLEHOV��DQG�UHSHDW�VWHS�J������6HH�VWHS�K��

K� &RQWLQXH�VWHSV�J�����J����DQG�J����XQWLO�DWWHQXDWRU�YDOXHV�KDYH�EHHQ�UHFRUGHG����WLPHV�

127(� ±� $� FDUHIXO� VWXG\� RI� WKH� H[DPSOH� LQ� ILJXUH� (��� RI� DQQH[� (�� LV� UHFRPPHQGHG� WR� DYRLG� WKH� SRVVLELOLW\� RI
PLVXQGHUVWDQGLQJ�VWHSV�J��DQG�K��

�������� 3UHVHQWDWLRQ�RI�UHVXOWV�IRU�PHVVDJH�RU�VHOHFWLYH�FDOOLQJ

D� &DOFXODWH� WKH� DYHUDJH� RI� WKH� DWWHQXDWLRQ� YDOXHV� UHFRUGHG� LQ� GHFLEHOV� LQ� VWHSV� I����� J���
DQG�J����RI���������

E� 7KH�PHDVXUHG�XVDEOH�VHQVLWLYLW\��PHVVDJH�RU�VHOHFWLYH�FDOOLQJ��LV�

$ %- �� �G%�m9��

ZKHUH

$�LV�WKH�YDOXH�UHFRUGHG�LQ�VWHS�F��RI���������

%�LV�WKH�DYHUDJH�RI�WKH�DWWHQXDWLRQ�YDOXHV�FDOFXODWHG�LQ�VWHS�D��LQ�GHFLEHOV�

F� 5HFRUG� WKH� LQSXW� VLJQDO� DUUDQJHPHQW� XVHG�� FKDUDFWHULVWLFV� RI� WKH� 6&76� �PHVVDJH� RU
VHOHFWLYH�FDOOLQJ��DQG�PHDVXUHG�XVDEOH�VHQVLWLYLW\��PHVVDJH�RU�VHOHFWLYH�FDOOLQJ��

������ 6SHFLILHG�XVDEOH�VHQVLWLYLW\��686���GDWD�

�������� 'HILQLWLRQ

7KH� UDGLR�IUHTXHQF\� OHYHO� RI� WKH� VWDQGDUG� FRGHG� WHVW� VLJQDO� �6&76�� �GDWD�� VSHFLILHG� E\� WKH
UHJXODWRU\�DXWKRULW\��PDQXIDFWXUHU�RU�FXVWRPHU�DW�WKH�VSHFLILHG�IUHTXHQF\��ZKLFK�UHVXOWV�LQ�DQ
HUURU�UDWLR�HTXDO�WR�RU�VPDOOHU�WKDQ�WKH�UHIHUHQFH�HUURU�UDWLR��GDWD��

127(�±�7R�PDNH�PHDQLQJIXO�PHDVXUHPHQWV��WKH�VSHFLILHG� LQSXW�VLJQDO� OHYHO�VKRXOG�EH�FKRVHQ�WDNLQJ� LQWR�DFFRXQW
WKH�GLVSHUVLRQ�RI�WKH�VHQVLWLYLWLHV�RI�YDULRXV�HTXLSPHQWV�LQ�GHILQHG�HQYLURQPHQWDO�FRQGLWLRQV�

�������� &RPSOLDQFH�WHVW�PHWKRG�±�VHQVLWLYLW\��686���GDWD�

D� &RQQHFW�WKH�HTXLSPHQW�DV�LOOXVWUDWHG�LQ�ILJXUH���ZLWK�WKH�VZLWFKHV�LQ�SRVLWLRQ�E��XVLQJ�WHVW
HTXLSPHQW�LWHPV�����DQG�����DQG�D�FRPSDUDWRU��VHH������

E� $GMXVW� WKH� IUHTXHQF\� RI� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� WR� RQH� RI� WKH� VSHFLILHG
QRPLQDO�IUHTXHQFLHV�RU�WR�WKH�QRPLQDO�IUHTXHQF\�LI�WKLV�IUHTXHQF\�LV�XQLTXH�

F� 8VLQJ� WKH� HQFRGHU� ����� PRGXODWH� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� ZLWK� WKH
VWDQGDUG�WUDLQ�RI�FRGHG�WHVW�VLJQDO��GDWD��RU�ZLWK�WKH�VSHFLILHG�PHVVDJH�RU�VHOHFWLYH�FDOO�WR
JHQHUDWH�WKH�VWDQGDUG�FRGHG�WHVW�VLJQDO��6&76���GDWD���VHH������������������DQG�������

G� $GMXVW�WKH�OHYHO�RI�WKH�LQSXW�VLJQDO�WR�WKH�UHFHLYHU�GHFRGHU�WR�WKH�YDOXH�RI�VHQVLWLYLW\��686�
�GDWD��

H� 7UDQVPLW� WKH� VWDQGDUG� WUDLQ� RI� 6&76� IRU� ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ� �VHH� ������� RU� ��
VSHFLILHG�PHVVDJHV�RU�VHOHFWLYH�FDOOV�

I� ,I� WKHUH�DUH����RU� OHVV�HUURUV� IRU�ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ��RU� WKUHH�RU� OHVV�HUURUV� IRU
PHVVDJH�RU�VHOHFWLYH�FDOOV�� UHFRUG� WKDW� WKH� UHFHLYHU�GHFRGHU�FRPSOLHV�ZLWK� WKH�VHQVLWLYLW\
�686���GDWD��VSHFLILFDWLRQ��RWKHUZLVH�UHFRUG�WKDW�LW�GRHV�QRW�FRPSO\�

J� 5HFRUG� WKH� LQSXW� VLJQDO� DUUDQJHPHQW� XVHG�� FKDUDFWHULVWLFV� RI� WKH� 6&76� �GDWD�� DQG� WKH
VHQVLWLYLW\��686���GDWD��
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���� $GMDFHQW�UDGLR�IUHTXHQF\�VLJQDO�VHOHFWLYLW\��GDWD�

������ *HQHUDO

6HOHFWLYLW\� LV� WKH� DELOLW\� RI� D� UHFHLYHU� WR� GLVFULPLQDWH� EHWZHHQ� ZDQWHG� DQG� XQZDQWHG� LQSXW
VLJQDOV�

7KH� VHOHFWLYLW\� PHWKRGV� RI� PHDVXUHPHQW� GHVFULEHG� LQ� WKLV� VWDQGDUG� GHDO� RQO\� ZLWK
LQWHUIHUHQFH� WKDW�GHJUDGHV� WKH� UHFHLYHU�RXWSXW� VLJQDO�GXH� WR� WKH�VLPXOWDQHRXV�SUHVHQFH�RI�D
ZDQWHG�DQG�DQ�XQZDQWHG� LQSXW�VLJQDO�� ,W� LV� WR�EH�QRWHG��KRZHYHU�� WKDW�XQZDQWHG�VLJQDOV�PD\
DOVR�EH�REMHFWLRQDEOH�ZKHQ�WKH�ZDQWHG�VLJQDO�LV�QRW�SUHVHQW�

7KH� PHWKRGV� RI� PHDVXUHPHQW� DUH� GHVFULEHG� LQ� D� PDQQHU� ZKLFK� DOORZV� WKH� OLPLW� IRU� WKH
VHOHFWLYLW\�RI�WKH�UHFHLYHU�WR�EH�H[SUHVVHG�HLWKHU�DV

D� WKH�UDWLR�RI� WKH�OHYHO�RI� WKH�XQZDQWHG� LQSXW�VLJQDO� WR� WKH� OHYHO�RI� WKH�ZDQWHG�VLJQDO��ZKLFK
LV�VHW�WR�WKH�686��VHH��������SOXV���G%��WKLV�LV�H[SUHVVHG�DV�³VHOHFWLYLW\��686�´�

RU

E� WKH� UDWLR� RI� WKH� OHYHO� RI� WKH� XQZDQWHG� LQSXW�VLJQDO� OHYHO� WR� WKH� YDOXH� RI� WKH� VHQVLWLYLW\
�086�� �VHH��������� WKH�ZDQWHG�VLJQDO�EHLQJ�VHW���G%�DERYH� WKH�YDOXH�RI� WKH�086�� WKLV� LV
H[SUHVVHG�DV�³VHOHFWLYLW\��086�´�

)LJXUH���LOOXVWUDWHV�WKH�WZR�PHWKRGV�

7KHVH�WZR�PHWKRGV�RI�PHDVXUHPHQW�DUH�LQWHQGHG�WR�FRYHU�GLIIHUHQW�SUDFWLFDO�DSSOLFDWLRQV�

7KH�686�PHWKRG�LV�LQWHQGHG�WR�FRYHU�WKH�FDVH�RI�PRELOH�UDGLR�V\VWHPV�XVHG�LQ�HQYLURQPHQWV
KDYLQJ�D�KLJK� OHYHO�RI� LQWHUIHUHQFH��H�J�� LQ�DUHDV�ZKHUH� WKH�FHOO�VL]H� LV�PDLQO\�GHWHUPLQHG�E\
LQWHUIHUHQFH��DQG�ZKHUH� WKH� IUHTXHQF\�SODQQLQJ� LV�EDVHG�RQ�SDUDPHWHUV�YLUWXDOO\� FRPPRQ� WR
DOO�UDGLR�V\VWHPV�LPSOHPHQWHG�LQ�WKDW�DUHD�

7KH�086�PHWKRG�LV�LQWHQGHG�WR�FRYHU�WKH�FDVH�RI�PRELOH�UDGLR�V\VWHPV�XVHG�LQ�HQYLURQPHQWV
KDYLQJ� D� ORZ� OHYHO� RI� LQWHUIHUHQFH� �H�J�� UXUDO� DUHDV��� ZKHUH� WKH� DFWXDO� PHDVXUHG� XVDEOH
VHQVLWLYLW\� �086�� DQG� UDGLR�IUHTXHQF\� ILHOG� FRYHUDJH� DUH� WKH� NH\� IDFWRUV�� WRJHWKHU� ZLWK� WKH
RYHUDOO�SRZHU�EXGJHW�RI�WKH�OLQNV�

7KHVH� WZR� PHWKRGV� JHQHUDOO\� SURYLGH� GLIIHUHQW� UHVXOWV�� ,Q� WKH� VSHFLDO� FDVH� ZKHUH� WKH
VHQVLWLYLW\� �086��RI�D�SDUWLFXODU�HTXLSPHQW� LV�HTXDO� WR� WKH�VHQVLWLYLW\� �686��� WKH� OHYHO� RI� WKH
ZDQWHG� DQG� XQZDQWHG� VLJQDOV� XVHG� LQ� ERWK�PHDVXUHPHQWV� ZLOO� EH� WKH� VDPH� EXW� WKH� UHVXOWV
FDOFXODWHG�DFFRUGLQJ�WR�WKH�WZR�PHWKRGV�ZLOO�GLIIHU�E\���G%�

������ 'HILQLWLRQ

7KH�DELOLW\�RI� WKH�UHFHLYHU�GHFRGHU�WR�PLQLPL]H�WKH�GHJUDGLQJ�HIIHFW�RI�DQ�XQZDQWHG�DGMDFHQW
VLJQDO�RQ�WKH�GHVLUHG�UHVSRQVH�DW�WKH�RXWSXW�RI�WKH�UHFHLYHU�GHFRGHU��,W�LV�WKH�UDWLR��H[SUHVVHG
LQ�GHFLEHOV��RI

D� WKH� OHYHO�RI�DQ�XQZDQWHG� LQSXW�VLJQDO� WKDW�FDXVHV�D�ZDQWHG� LQSXW�VLJQDO��ZKLFK� LV���G%� LQ
H[FHVV� RI� WKH� VHQVLWLYLW\� �686� RU� 086�� �GDWD��� WR� SURGXFH� DQ� HUURU� UDWLR� HTXDO� WR� WKH
UHIHUHQFH�HUURU�UDWLR��GDWD���WR

E� WKH�ZDQWHG�VLJQDO� OHYHO��VHQVLWLYLW\��686��SOXV���G%���RU�WKH�VHQVLWLYLW\��086���WKH�ZDQWHG
VLJQDO�OHYHO�LV�WKH�VHQVLWLYLW\��086��SOXV���G%��

������ 0HWKRG�RI�PHDVXUHPHQW�IRU�ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ

127(�±�7KH�YDOXH�RI�WKH�VHQVLWLYLW\��086�RU�686���ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ��GHWHUPLQHG�LQ���������RU�GHILQHG
LQ���������LV�UHTXLUHG�IRU�WKLV�PHDVXUHPHQW�
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D� &RQQHFW� WKH� HTXLSPHQW� DV� LOOXVWUDWHG� LQ� ILJXUH� �� ZLWK� WKH� VZLWFKHV� LQ� SRVLWLRQ� E�� 7HVW
HTXLSPHQW�LWHPV��������������������DQG�����DQG�D�FRPSDUDWRU�DUH�UHTXLUHG��VHH�������,WHP����
LV�UHSODFHG�ZLWK�DQ�XQZDQWHG�VLJQDO�HQFRGHU�

E� $GMXVW� WKH� IUHTXHQF\� RI� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� WR� RQH� RI� WKH� VSHFLILHG
QRPLQDO�IUHTXHQFLHV�RU�WR�WKH�QRPLQDO�IUHTXHQF\�LI�WKLV�IUHTXHQF\�LV�XQLTXH�

F� 8VLQJ�WKH�HQFRGHU�����PRGXODWH�WKH�UDGLR�IUHTXHQF\�VLJQDO�JHQHUDWRU�����ZLWK�WKH�VWDQGDUG
WUDLQ� RI� VWDQGDUG� FRGHG� WHVW� VLJQDO� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ�� WR� JHQHUDWH� WKH
VWDQGDUG� FRGHG� WHVW� VLJQDO� �6&76�� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ�� �VHH� ������ ����� DQG
������

G� ,Q� WKH�DEVHQFH�RI� WKH�XQZDQWHG�VLJQDO��DGMXVW� WKH�ZDQWHG�VLJQDO� OHYHO� DW� WKH� LQSXW�RI� WKH
PDWFKLQJ�DQG�FRPELQLQJ�QHWZRUN�����WR�EH���G%�LQ�H[FHVV�RI�WKH�VHQVLWLYLW\��686�RU�086�
�ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ�� GHWHUPLQHG� LQ� ���� SOXV� WKH� ORVV� RI� WKH� PDWFKLQJ� DQG
FRPELQLQJ�QHWZRUN�����

H� 8VLQJ� WKH� HQFRGHU� ����� PRGXODWH� UDGLR�IUHTXHQF\� JHQHUDWRU� ���� ZLWK� WKH� VWDQGDUG
XQZDQWHG� VLJQDO� �GDWD�� WR� JHQHUDWH� WKH� XQZDQWHG� VLJQDO� DW� WKH� XSSHU� �³ORZHU´� IRU� VWHS� M�
VSHFLILHG�IUHTXHQF\�RI�WKH�DGMDFHQW�XQZDQWHG�VLJQDO��VHH�������

$GMXVW� WKH� OHYHO� WR� WKH� LQSXW� RI� WKH� PDWFKLQJ� DQG� FRPELQLQJ� QHWZRUN� ���� WR� HTXDO� WKH
VHQVLWLYLW\� �686� RU� 086�� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ�� PXOWLSOLHG� E\� WKH� UDWLR� RI� WKH
DGMDFHQW� UDGLR�IUHTXHQF\� VLJQDO� VHOHFWLYLW\� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ��� VWDWHG� LQ� WKH
HTXLSPHQW�VSHFLILFDWLRQ�SOXV�WKH�ORVV�RI�WKH�PDWFKLQJ�DQG�FRPELQLQJ�QHWZRUN�����

I� 7UDQVPLW�WKH�VWDQGDUG�WUDLQ�RI�6&76��VHH�������

J� &DOFXODWH�DQG�QRWH�WKH�HUURU�UDWLR�

K� ,I�WKH�HUURU�UDWLR�HTXDOV�WKH�UHIHUHQFH�HUURU�UDWLR��ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ���WHUPLQDWH
WKH� PHDVXUHPHQW�� 5HFRUG� WKH� XQZDQWHG� UDGLR�IUHTXHQF\� VLJQDO� OHYHO��*�� LQ�G%�m9��� DQG
SURFHHG�WR�VWHS�E��RI�������

,I� WKH� HUURU� UDWLR� LV� OHVV� WKDQ� WKH� UHIHUHQFH� HUURU� UDWLR� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ��
LQFUHDVH�WKH�XQZDQWHG�VLJQDO�OHYHO�E\�����G%�

,I� WKH�HUURU� UDWLR� LV�JUHDWHU� WKDQ� WKH� UHIHUHQFH�HUURU� UDWLR� �ELW� VWUHDP�RU� FKDUDFWHU� VWULQJ��
GHFUHDVH�WKH�XQZDQWHG�VLJQDO�OHYHO�E\�����G%�

L� 5HSHDW�VWHSV�H��WKURXJK�K��XQWLO�WZR�FRQVHFXWLYH�YDOXHV�RI�HUURU�UDWLR�KDYH�EHHQ�REWDLQHG
ZKLFK� EUDFNHW� WKH� UHIHUHQFH� HUURU� UDWLR� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ��� 5HFRUG� WKH
XQZDQWHG� UDGLR�IUHTXHQF\� VLJQDO� OHYHO��8�� LQ�G%�m9�� WKDW� FRUUHVSRQGV� WR� WKH� HUURU� UDWLR
ZKLFK�LV�MXVW�JUHDWHU�WKDQ�WKH�UHIHUHQFH�HUURU�UDWLR��ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ��

M� 5HSHDW� VWHSV� H�� WKURXJK� L�� IRU� WKH� ORZHU� VSHFLILHG� IUHTXHQF\� RI� WKH� DGMDFHQW� XQZDQWHG
VLJQDO�

127(�±�7KLV�PHWKRG�RI�PHDVXUHPHQW� LV� VXLWDEOH� IRU�PDNLQJ�PHDVXUHPHQWV�DW� RWKHU� WKDQ� WKH� VSHFLILHG� XQZDQWHG
VLJQDO�IUHTXHQF\�

������ 3UHVHQWDWLRQ�RI�UHVXOWV�IRU�ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ

D� &DOFXODWH�WKH�OHYHO�RI�WKH�XQZDQWHG�UDGLR�IUHTXHQF\��*��DV�IROORZV�

* 8= - ���� �� �G%�m9��

E� &DOFXODWH� WKH�XSSHU�DQG� WKH� ORZHU�DGMDFHQW� UDGLR�IUHTXHQF\�VLJQDO� VHOHFWLYLWLHV��6�� HLWKHU
DV�

6 * 5= - ��IRU�VHOHFWLYLW\�086��� �G%���RU

�--= 5*6 ��IRU�VHOHFWLYLW\�686��� �G%�

ZKHUH

*� LV�WKH�YDOXH�UHFRUGHG�LQ�VWHS�K��RI�����RU�LQ�VWHS�D��RI�����

5� LV� WKH� VHQVLWLYLW\� �686� RU� 086�� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ�� SOXV� WKH� ORVV� RI� WKH
PDWFKLQJ�DQG�FRPELQLQJ�QHWZRUN�����
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F� 5HFRUG� WKH� DGMDFHQW� UDGLR�IUHTXHQF\� VLJQDO� VHOHFWLYLW\� �UHIHUUHG� WR� 686� RU� 086�� �ELW
VWUHDP�RU�FKDUDFWHU�VWULQJ��DV�WKH�VPDOOHU�RI�WKH�YDOXHV�RI�6�FDOFXODWHG�DERYH�

G� 5HFRUG�WKH� LQSXW�VLJQDO�DUUDQJHPHQW�XVHG�� WKH�FKDUDFWHULVWLFV�RI� WKH�6&76��ELW�VWUHDP�RU
FKDUDFWHU� VWULQJ��� WKH� FKDUDFWHULVWLFV� RI� WKH� XQZDQWHG� VLJQDO�� WKH� IUHTXHQFLHV� RI� WKH
VSHFLILHG� XQZDQWHG� DGMDFHQW� VLJQDOV� DQG� WKH� VHQVLWLYLW\� �686� RU� 086�� �ELW� VWUHDP� RU
FKDUDFWHU�VWULQJ��

������ 0HWKRG�RI�PHDVXUHPHQW�IRU�PHVVDJH�RU�VHOHFWLYH�FDOOLQJ

127(�±�7KH�YDOXH�RI� WKH�VHQVLWLYLW\��086�RU�686���PHVVDJH�RU�VHOHFWLYH�FDOOLQJ��GHWHUPLQHG�LQ���������RU�GHILQHG
LQ���������LV�UHTXLUHG�IRU�WKLV�PHDVXUHPHQW�

D� &RQQHFW� WKH� HTXLSPHQW� DV� LOOXVWUDWHG� LQ� ILJXUH� �� ZLWK� WKH� VZLWFKHV� LQ� SRVLWLRQ� E�� 7HVW
HTXLSPHQW� LWHPV� ����� ����� ����� ����� ���� DQG� ���� DQG� D� FRPSDUDWRU� DUH� UHTXLUHG� �VHH� �����
,WHP�����LV�UHSODFHG�ZLWK�DQ�XQZDQWHG�VLJQDO�HQFRGHU�

E� $GMXVW� WKH� IUHTXHQF\� RI� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� WR� RQH� RI� WKH� VSHFLILHG
QRPLQDO�IUHTXHQFLHV�RU�WR�WKH�QRPLQDO�IUHTXHQF\�LI�WKLV�IUHTXHQF\�LV�XQLTXH�

F� 8VLQJ� WKH� HQFRGHU� ����� PRGXODWH� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� ZLWK� WKH
UHIHUHQFH�VHTXHQFH�RI�PHVVDJHV�RU�VHOHFWLYH�FDOOLQJV�WR�JHQHUDWH�WKH�VWDQGDUG�FRGHG�WHVW
VLJQDO��6&76���PHVVDJH�RU�VHOHFWLYH�FDOOLQJ���VHH������DQG�������

G� ,Q�WKH�DEVHQFH�RI�WKH�XQZDQWHG�VLJQDO��DGMXVW�WKH�VLJQDO�OHYHO�DW�WKH�LQSXW�RI�WKH�PDWFKLQJ
DQG�FRPELQLQJ�QHWZRUN�����WR�EH���G%�LQ�H[FHVV�RI�WKH�VHQVLWLYLW\��686�RU�086���PHVVDJH
RU� VHOHFWLYH� FDOOLQJ�� GHWHUPLQHG� LQ� ���� SOXV� WKH� ORVV� RI� WKH� PDWFKLQJ� DQG� FRPELQLQJ
QHWZRUN�����

H� 8VLQJ� WKH� HQFRGHU� ����� PRGXODWH� WKH� UDGLR�IUHTXHQF\� JHQHUDWRU� ���� ZLWK� WKH� VWDQGDUG
XQZDQWHG� VLJQDO� �GDWD�� WR� JHQHUDWH� WKH� XQZDQWHG� VLJQDO� DW� WKH� XSSHU� �³ORZHU´� IRU� VWHS� M�
VSHFLILHG� IUHTXHQF\�RI� WKH�DGMDFHQW�XQZDQWHG�VLJQDO� �VHH��������$SSO\�D�KLJK�OHYHO�VLJQDO
�H�J������G%�m9���WR�WKH�DWWHQXDWRU������5HFRUG�WKLV�YDOXH��$��LQ�G%�m9��

I� $GMXVW�WKH�VWHS�DWWHQXDWRU�����WR�D�YDOXH�ZKLFK�ZLOO�SURGXFH�D�KLJK�HUURU�UDWLR��H�J�������RU
JUHDWHU��

J� �� 7UDQVPLW� WKH�6&76�D�PD[LPXP�RI�WKUHH�WLPHV��WHUPLQDWLQJ�WKH�WUDQVPLVVLRQ�VHTXHQFH
LI�WKH�UHFHLYHU�GHFRGHU�GRHV�QRW�UHFRJQL]H�DQ\�RI�WKH�6&76��$GMXVW�WKH�VWHS�DWWHQXDWRU
����DFFRUGLQJ�WR�VWHS�J����RU�J�����ZKLFKHYHU�LV�DSSURSULDWH�

�� ,I� WKH� UHFHLYHU�GHFRGHU� IDLOV� WR� UHFRJQL]H� HLWKHU� WKH� ILUVW�� VHFRQG� RU� WKLUG� 6&76�
LQFUHDVH�WKH�DWWHQXDWLRQ�RI�����E\���G%�DQG�UHSHDW�VWHS�J����

�� ,I� WKH� UHFHLYHU�GHFRGHU� UHFRJQL]HV� WKH� WKUHH� 6&76V�� UHFRUG� WKH� DWWHQXDWLRQ� YDOXH� LQ
GHFLEHOV��GHFUHDVH�WKH�DWWHQXDWLRQ�RI�����E\���G%��UHFRUG�WKH�QHZ�DWWHQXDWLRQ�YDOXH�LQ
GHFLEHOV��DQG�SURFHHG�WR�VWHS�K����

K� �� 7UDQVPLW� WKH� 6&76� D� PD[LPXP� RI� WKH� WKUHH� WLPHV�� WHUPLQDWLQJ� WKH� WUDQVPLVVLRQ
VHTXHQFH�LI�WKH�UHFHLYHU�GHFRGHU�GRHV�QRW�UHFRJQL]H�DQ\�RI�WKH�6&76��$GMXVW�WKH�VWHS
DWWHQXDWRU�����DFFRUGLQJ�WR�VWHS�K����RU�K�����ZKLFKHYHU�LV�DSSURSULDWH�

�� ,I� WKH� UHFHLYHU�GHFRGHU� IDLOV� WR� UHFRJQL]H� HLWKHU� WKH� ILUVW�� VHFRQG� RU� WKLUG� 6&76�
LQFUHDVH� WKH�DWWHQXDWLRQ�RI� ����E\���G%�� UHFRUG� WKH�QHZ�DWWHQXDWLRQ�YDOXH� LQ�GHFLEHOV�
DQG�UHSHDW�VWHS�K�����6HH�VWHS�L��

�� ,I�WKH�UHFHLYHU�GHFRGHU�UHFRJQL]HV�WKH�WKUHH�6&76��GHFUHDVH�WKH�DWWHQXDWLRQ�RI�����E\
��G%��UHFRUG�WKH�QHZ�DWWHQXDWLRQ�YDOXH�LQ�GHFLEHOV��DQG�UHSHDW�VWHS�K�����6HH�VWHS�L��

L� &RQWLQXH�VWHSV�K�����K����DQG�K����XQWLO�DWWHQXDWRU�YDOXHV�KDYH�EHHQ�UHFRUGHG����WLPHV�

127(�±�$�FDUHIXO� VWXG\�RI� WKH�H[DPSOH� LQ� ILJXUH�(����RI�DQQH[�(�� LV� UHFRPPHQGHG� WR�DYRLG� WKH�SRVVLELOLW\�RI
PLVXQGHUVWDQGLQJ�VWHS�K��DQG�L��

M� 5HSHDW� VWHSV� H�� WKURXJK� L�� IRU� WKH� ORZHU� VSHFLILHG� IUHTXHQF\� RI� WKH� DGMDFHQW� XQZDQWHG
VLJQDO�

������ 3UHVHQWDWLRQ�RI�UHVXOWV�IRU�PHVVDJH�RU�VHOHFWLYH�FDOOLQJ

D� &DOFXODWH� WKH� DYHUDJH� RI� WKH� DWWHQXDWLRQ� YDOXHV� UHFRUGHG� LQ� GHFLEHOV� LQ� VWHSV� J����� K���
DQG�K����RI�����IRU�WKH�XSSHU�IUHTXHQF\�RI�WKH�DGMDFHQW�XQZDQWHG�VLJQDO�
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E� &DOFXODWH� WKH� DYHUDJH� RI� WKH� DWWHQXDWLRQ� YDOXHV� UHFRUGHG� LQ� GHFLEHOV� LQ� VWHSV� J����� K���
DQG�K����RI�����IRU�WKH�ORZHU�IUHTXHQF\�RI�WKH�DGMDFHQW�XQZDQWHG�VLJQDO�

F� &DOFXODWH�WKH�XSSHU�DQG�ORZHU�DGMDFHQW�UDGLR�IUHTXHQF\�VLJQDO�VHOHFWLYLW\��6��HLWKHU�DV�

6 $ % 5= - - ��IRU�VHOHFWLYLW\�086��� �G%���RU

6 $ % 5= - - - � ��IRU�VHOHFWLYLW\�686��� �G%�

ZKHUH

$� LV�WKH�YDOXH�UHFRUGHG�LQ�G%�m9��LQ�VWHS�H�RI�����

%� LV� WKH� DYHUDJH� RI� WKH� DWWHQXDWLRQ� YDOXHV� FDOFXODWHG� LQ� VWHS� D�� DQG� LQ� VWHS� K�� LQ
GHFLEHOV�

5 LV� WKH� VHQVLWLYLW\� �686� RU� 086�� �PHVVDJH� RU� VHOHFWLYH� FDOOLQJ�� SOXV� WKH� ORVV� RI� WKH
PDWFKLQJ�DQG�FRPELQLQJ�QHWZRUN�����

G� 5HFRUG� WKH� DGMDFHQW� UDGLR�IUHTXHQF\� VLJQDO� VHOHFWLYLW\� �UHIHUUHG� WR� 686� RU� 086�
�PHVVDJH�RU�VHOHFWLYH�FDOOLQJ��DV�WKH�VPDOOHU�RI�WKH�YDOXHV�RI�6�FDOFXODWHG�DERYH�

H� 5HFRUG� WKH� LQSXW� VLJQDO� DUUDQJHPHQW� XVHG�� WKH� FKDUDFWHULVWLFV� RI� WKH�6&76� �PHVVDJH�RU
VHOHFWLYH� FDOOLQJ��� WKH� FKDUDFWHULVWLFV� RI� WKH� XQZDQWHG� VLJQDO� DQG� WKH� IUHTXHQFLHV� RI� WKH
VSHFLILHG�XQZDQWHG�DGMDFHQW�VLJQDOV�DQG�VHQVLWLYLW\� �686�RU�086���PHVVDJH�RU�VHOHFWLYH
FDOOLQJ��

������ &RPSOLDQFH�WHVW�PHWKRG�±�$GMDFHQW�UDGLR�IUHTXHQF\�VLJQDO�VHOHFWLYLW\��GDWD�

127(�±�7KH�YDOXH�RI� WKH�VHQVLWLYLW\� �086�RU�686�� �GDWD��GHWHUPLQHG� LQ���������RU���������RU�GHILQHG� LQ��������� LV
UHTXLUHG�IRU�WKLV�PHDVXUHPHQW�

D� &RQQHFW� WKH� HTXLSPHQW� DV� LOOXVWUDWHG� LQ� ILJXUH� �� ZLWK� WKH� VZLWFKHV� LQ� SRVLWLRQ� E�� 7HVW
HTXLSPHQW�LWHPV�������������������������DQG�D�FRPSDUDWRU�DUH�UHTXLUHG��VHH������� ,WHP����� LV
UHSODFHG�ZLWK�DQ�XQZDQWHG�VLJQDO�HQFRGHU�

E� $GMXVW� WKH� IUHTXHQF\� RI� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� WR� RQH� RI� WKH� VSHFLILHG
QRPLQDO�IUHTXHQFLHV�RU�WR�WKH�QRPLQDO�IUHTXHQF\�LI�WKLV�IUHTXHQF\�LV�XQLTXH�

F� 8VLQJ� WKH� HQFRGHU� ����� PRGXODWH� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� ZLWK� WKH
VWDQGDUG� WUDLQ� RI� VWDQGDUG� FRGHG� WHVW� VLJQDO� �GDWD�� RU� ZLWK� WKH� VSHFLILHG� PHVVDJH� WR
JHQHUDWH�WKH�VWDQGDUG�FRGHG�WHVW�VLJQDO��6&76���GDWD���VHH������������������DQG�������

G� $GMXVW� WKH�ZDQWHG�VLJQDO� OHYHO�DW� WKH� LQSXW�RI� WKH�PDWFKLQJ�DQG�FRPELQLQJ�QHWZRUN� ���� WR
EH���G%�LQ�H[FHVV�RI� WKH�VHQVLWLYLW\��686�RU�086���GDWD��GHWHUPLQHG� LQ������SOXV� WKH� ORVV
RI�WKH�PDWFKLQJ�DQG�FRPELQLQJ�QHWZRUN�����

H� 8VLQJ� WKH� HQFRGHU� ����� PRGXODWH� WKH� UDGLR�IUHTXHQF\� JHQHUDWRU� ���� ZLWK� WKH� VWDQGDUG
XQZDQWHG� VLJQDO� �GDWD�� WR� JHQHUDWH� WKH� XQZDQWHG� VLJQDO� DW� WKH� XSSHU� VSHFLILHG� DGMDFHQW
IUHTXHQF\��VHH�������

I� $GMXVW�WKH�XQZDQWHG�VLJQDO�OHYHO�DW�WKH�LQSXW�RI�WKH�PDWFKLQJ�DQG�FRPELQLQJ�QHWZRUN�����WR
HTXDO� WKH� VHQVLWLYLW\� �686�� SOXV� ��G%� RU� WKH� VHQVLWLYLW\� �086��� GHWHUPLQHG� LQ� ����
LQFUHDVHG�E\� WKH� VSHFLILHG� YDOXH� RI� WKH� DGMDFHQW� UDGLR�IUHTXHQF\� VLJQDO� VHOHFWLYLW\� �GDWD�
SOXV�WKH�ORVV�RI�WKH�PDWFKLQJ�DQG�FRPELQLQJ�QHWZRUN�����

J� 7UDQVPLW� WKH� VWDQGDUG� WUDLQ� RI� 6&76� IRU� ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ� �VHH� ������� RU� ��
VSHFLILHG�PHVVDJHV�RU�VHOHFWLYH�FDOOV�

K� ,I� WKHUH� DUH� ��� RU� OHVV� HUURUV� IRU� ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ�� RU� VL[� RU� OHVV� HUURUV� IRU
PHVVDJH� RU� VHOHFWLYH� FDOO�� UHFRUG� WKDW� IRU� WKH� XSSHU� VSHFLILHG� IUHTXHQF\� WKH� UHFHLYHU�
GHFRGHU� GRHV� FRPSO\� ZLWK� WKH� DGMDFHQW� UDGLR�IUHTXHQF\� VLJQDO� VHOHFWLYLW\� �GDWD�
VSHFLILFDWLRQ�

L� 5HSHDW�VWHSV�H��WKURXJK�K��IRU�WKH�ORZHU�VSHFLILHG�DGMDFHQW�IUHTXHQF\�

M� ,I� LW� ZDV� UHFRUGHG� LQ� VWHS� K�� WKDW� WKH� UHFHLYHU�GHFRGHU� GRHV� FRPSO\� IRU� ERWK� VSHFLILHG
IUHTXHQFLHV�� WKHQ� UHFRUG� WKDW� LW� GRHV� FRPSO\� ZLWK� WKH� DGMDFHQW� UDGLR�IUHTXHQF\� VLJQDO
VHOHFWLYLW\��GDWD��VSHFLILFDWLRQ��RWKHUZLVH�UHFRUG�WKDW�LW�GRHV�QRW�FRPSO\�
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N� 5HFRUG� WKH� LQSXW� VLJQDO� DUUDQJHPHQW� XVHG�� FKDUDFWHULVWLFV� RI� WKH� 6&76� �GDWD��� WKH
VHQVLWLYLW\� �686� RU� 086�� �GDWD�� DQG� WKH� VSHFLILHG� DGMDFHQW� UDGLR�IUHTXHQF\� VLJQDO
VHOHFWLYLW\��GDWD��

���� &R�FKDQQHO�LQWHUIHUHQFH�UHMHFWLRQ��GDWD�

&R�FKDQQHO� LQWHUIHUHQFH� UHMHFWLRQ� �GDWD�� LV�D�VSHFLDO�FDVH�RI�DGMDFHQW� UDGLR�IUHTXHQF\�VLJQDO
VHOHFWLYLW\� �GDWD��� ,W� LV� PHDVXUHG� XVLQJ� WKH� PHWKRG� RI� PHDVXUHPHQW� JLYHQ� LQ� ���� ZLWK� WKH
IUHTXHQF\�RI�WKH�VWDQGDUG�XQZDQWHG�VLJQDO��GDWD��WKH�VDPH�DV�WKH�ZDQWHG�VLJQDO�

���� $GMDFHQW�FKDQQHO�VHOHFWLYLW\��GDWD�

:KHQ� PRELOH� UDGLR� VHUYLFHV� XVH� GLVFUHWH� FKDQQHO� VSDFLQJV�� WKH� YDOXH� RI� DGMDFHQW� UDGLR�
IUHTXHQF\� VLJQDO� VHOHFWLYLW\� �GDWD�� PHDVXUHG� IRU� D� VLJQDO� VSDFLQJ� HTXDO� WR� WKH� GLVFUHWH
FKDQQHO� VSDFLQJ� PD\� EH� TXRWHG� DV� WKH� YDOXH� RI� WKH� DGMDFHQW�FKDQQHO� VHOHFWLYLW\� �GDWD��
$GMDFHQW�FKDQQHO� VHOHFWLYLW\� �GDWD�� LV�PHDVXUHG� XVLQJ� WKH�PHWKRG� RI� PHDVXUHPHQW� JLYHQ� LQ
�����ZLWK�WKH�IUHTXHQF\�RI�WKH�VWDQGDUG�XQZDQWHG�VLJQDO�GLVSODFHG�RQH�FKDQQHO�VSDFH�

���� 6SXULRXV�UHVSRQVH�LPPXQLW\��GDWD�

������ 'HILQLWLRQ

7KH� DELOLW\� RI� WKH� UHFHLYHU�GHFRGHU� WR� SUHYHQW� D� VLQJOH� XQZDQWHG� VSXULRXV� VLJQDO� IURP
GHJUDGLQJ�WKH�GHVLUHG�UHVSRQVH��,W�LV�WKH�UDWLR��H[SUHVVHG�LQ�GHFLEHOV��RI

D� WKH� OHYHO�RI�DQ�XQZDQWHG� LQSXW�VLJQDO� WKDW�FDXVHV�D�ZDQWHG� LQSXW�VLJQDO��ZKLFK� LV���G%� LQ
H[FHVV� RI� WKH� VHQVLWLYLW\� �686� RU� 086�� �GDWD��� WR� SURGXFH� DQ� HUURU� UDWLR� HTXDO� WR� WKH
UHIHUHQFH�HUURU�UDWLR��GDWD���WR

E� WKH�ZDQWHG�VLJQDO� OHYHO��VHQVLWLYLW\��686��SOXV���G%���RU�WKH�VHQVLWLYLW\��086���WKH�ZDQWHG
VLJQDO�OHYHO�LV�WKH�VHQVLWLYLW\��086��SOXV���G%��

������ 0HWKRG�RI�PHDVXUHPHQW�IRU�ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ

127(� �� ±� 7KH� YDOXH� RI� WKH� VHQVLWLYLW\� �086� RU� 686�� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ�� GHWHUPLQHG� LQ� �������� RU
GHILQHG�LQ���������LV�UHTXLUHG�IRU�WKLV�PHDVXUHPHQW�

D� &RQQHFW� WKH� HTXLSPHQW� DV� LOOXVWUDWHG� LQ� ILJXUH� �� ZLWK� WKH� VZLWFKHV� LQ� SRVLWLRQ� E�� 7HVW
HTXLSPHQW�LWHPV���������������DQG�����DQG�D�FRPSDUDWRU�DUH�UHTXLUHG��VHH������

E� $GMXVW� WKH� IUHTXHQF\� RI� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� WR� RQH� RI� WKH� VSHFLILHG
QRPLQDO�IUHTXHQFLHV�RU�WR�WKH�QRPLQDO�IUHTXHQF\�LI�WKLV�IUHTXHQF\�LV�XQLTXH�

F� 8VLQJ� WKH� HQFRGHU� ����� PRGXODWH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� ZLWK� WKH� VWDQGDUG
WUDLQ� RI� VWDQGDUG� FRGHG� WHVW� VLJQDO� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ�� WR� JHQHUDWH� WKH
VWDQGDUG� FRGHG� WHVW� VLJQDO� �6&76�� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ�� �VHH� ������ ����� DQG
������

G� ,Q�WKH�DEVHQFH�RI�WKH�XQZDQWHG�VLJQDO��DGMXVW�WKH�VLJQDO�OHYHO�DW�WKH�LQSXW�RI�WKH�PDWFKLQJ
DQG� FRPELQLQJ� QHWZRUN� ���� WR� EH� ��G%� LQ� H[FHVV� RI� WKH� VHQVLWLYLW\� �686� RU� 086�� �ELW
VWUHDP�RU�FKDUDFWHU�VWULQJ��GHWHUPLQHG�LQ�����SOXV�WKH�ORVV�RI�WKH�PDWFKLQJ�DQG�FRPELQLQJ
QHWZRUN�����

H� $GMXVW�WKH�UDGLR�IUHTXHQF\�JHQHUDWRU�����WR�D�IUHTXHQF\�WKDW�PD\�GHJUDGH�WKH�UHVSRQVH�RI
WKH�UHFHLYHU�GHFRGHU��1RWH�WKH�XQZDQWHG�VLJQDO�IUHTXHQF\��VHH�������

$GMXVW� WKH� OHYHO� WR� WKH� LQSXW� RI� WKH� PDWFKLQJ� DQG� FRPELQLQJ� QHWZRUN� ���� WR� HTXDO� WKH
VHQVLWLYLW\� �686� RU� 086�� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ��� PXOWLSOLHG� E\� WKH� UDWLR� RI� WKH
VSXULRXV� UHVSRQVH� LPPXQLW\� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ��� VWDWHG� LQ� WKH� HTXLSPHQW
VSHFLILFDWLRQ��SOXV�WKH�ORVV�RI�WKH�PDWFKLQJ�DQG�FRPELQLQJ�QHWZRUN�����

127(��� ±� 7KH�PHWKRG� RI�PHDVXUHPHQW� RI� VSXULRXV� UHVSRQVH� LPPXQLW\� UHTXLUHV� WKDW� WKH� RSHUDWRU� VHDUFK� IRU
WKH� IUHTXHQFLHV� RI� WKH� XQZDQWHG� VLJQDOV� ZKLFK� PD\� GHJUDGH� WKH� RXWSXW� RI� WKH� UHFHLYHU� �H�J�� VLJQDO�WR�QRLVH
UDWLR� RU� HUURU� UDWLR��� :KHQ� WKH� UHFHLYHU� KDV� DQ� DXGLR� RXWSXW�� WKLV� LV� QRUPDOO\� GRQH� E\� DSSO\LQJ� RQO\� WKH
XQZDQWHG� VLJQDO� WR� WKH� UHFHLYHU� DW� D� KLJK� OHYHO�� 7KHQ� WKH� IUHTXHQF\� RI� WKH� XQZDQWHG� VLJQDO� LV� VORZO\�PRYHG
DFURVV� WKH� IUHTXHQF\� EDQG� RI� LQWHUHVW� DQG� WKH� IUHTXHQFLHV� WKDW� SURGXFH� D� FKDQJH� LQ� WKH� VLJQDO�WR�QRLVH� UDWLR
DUH�QRWHG��7KHVH�IUHTXHQFLHV�DUH�WKHQ�XVHG�LQ�WKH�VSXULRXV�UHVSRQVH�LPPXQLW\�PHWKRG�RI�PHDVXUHPHQW�
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,I� WKH� UHFHLYHU�GHFRGHU�GRHV�QRW�KDYH�DQ�DXGLR�RXWSXW��RWKHU�PHWKRGV� IRU�PDNLQJ� WKH�VHDUFK�VKRXOG�EH�XVHG�
2QH�PHWKRG�RI�PDNLQJ� WKH� VHDUFK� LV� WR� XVH� D� VHQVLWLYH� GHWHFWRU� �H�J�� D� FRPPXQLFDWLRQ� UHFHLYHU� WXQHG� WR� WKH
LQWHUPHGLDWH� IUHTXHQF\� RI� WKH� UHFHLYHU�GHFRGHU�� DQG� D� SLFN�XS� �DQWHQQD�� ZKLFK� PD\� DOVR� EH� WXQHG� WR� WKH
LQWHUPHGLDWH� IUHTXHQF\�� %\� SODFLQJ� WKH� SLFN�XS� QHDU� WKH� ODWHU� VWDJHV� RI� WKH� LQWHUPHGLDWH� IUHTXHQF\� DPSOLILHU�
WKH�DFWLYLW\�RI�WKLV�DPSOLILHU�FDQ�EH�PRQLWRUHG��:KHQ�WKH�DERYH�SURFHGXUH�LV�XVHG��FKDQJHV�LQ�WKH�VLJQDO�LQ�WKH
LQWHUPHGLDWH�IUHTXHQF\�DPSOLILHU�FDQ�EH�GHWHFWHG�DQG�WKH�IUHTXHQF\�RI�WKH�XQZDQWHG�VLJQDO�QRWHG�

I� 7UDQVPLW�WKH�VWDQGDUG�WUDLQ�RI�6&76��VHH�������

J� &DOFXODWH�DQG�QRWH�WKH�HUURU�UDWLR�

K� ,I�WKH�HUURU�UDWLR�HTXDOV�WKH�UHIHUHQFH�HUURU�UDWLR��ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ���WHUPLQDWH
WKH� PHDVXUHPHQW�� 5HFRUG� WKH� XQZDQWHG� UDGLR�IUHTXHQF\� VLJQDO� OHYHO��*�� LQ�G%�m9��� DQG
SURFHHG�WR�VWHS�E��RI�������

,I� WKH� HUURU� UDWLR� LV� OHVV� WKDQ� WKH� UHIHUHQFH� HUURU� UDWLR� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ��
LQFUHDVH�WKH�XQZDQWHG�VLJQDO�OHYHO�E\�����G%�

,I� WKH�HUURU� UDWLR� LV�JUHDWHU� WKDQ� WKH� UHIHUHQFH�HUURU� UDWLR� �ELW� VWUHDP�RU� FKDUDFWHU� VWULQJ��
GHFUHDVH�WKH�XQZDQWHG�VLJQDO�OHYHO�E\�����G%�

L� 5HSHDW�VWHSV�I�� WKURXJK�K��XQWLO� WZR�FRQVHFXWLYH�YDOXHV�RI�HUURU�UDWLR�KDYH�EHHQ�REWDLQHG
ZKLFK� EUDFNHW� WKH� UHIHUHQFH� HUURU� UDWLR� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ��� 5HFRUG� WKH
XQZDQWHG� UDGLR�IUHTXHQF\� VLJQDO� OHYHO��8� LQ�G%�m9��� WKDW� FRUUHVSRQGV� WR� WKH� HUURU� UDWLR
ZKLFK�LV�MXVW�JUHDWHU�WKDQ�WKH�UHIHUHQFH�HUURU�UDWLR��ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ��

M� 5HSHDW� VWHSV� G�� WKURXJK� L�� IRU� RWKHU� XQZDQWHG� VLJQDO� IUHTXHQFLHV� WKDW� PD\� GHJUDGH� WKH
UHVSRQVH�RI�WKH�UHFHLYHU�GHFRGHU�

������ 3UHVHQWDWLRQ�RI�UHVXOWV�IRU�ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ

D� &DOFXODWH�WKH�UDGLR�IUHTXHQF\�OHYHO�*��DV�IROORZV�

* 8= - ���� �� G%�m9�

ZKHUH

8�LV�WKH�YDOXH�UHFRUGHG�LQ�VWHS�L��RI�������

E� &DOFXODWH�WKH�VSXULRXV�UHVSRQVH�LPPXQLW\��6��IRU�HDFK�RI�WKH�XQZDQWHG�VLJQDOV��HLWKHU�DV�

6 * 5= - �� �IRU�LPPXQLW\�086��� �G%���RU

6 * 5= - - � �� �IRU�LPPXQLW\�686��� �G%�

ZKHUH

*� LV�WKH�YDOXH�UHFRUGHG�LQ�VWHS�K��RI�������RU�LQ�VWHS�D��RI�������

5� LV� WKH� VHQVLWLYLW\� �686� RU� 086�� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ�� SOXV� WKH� ORVV� RI� WKH
PDWFKLQJ�DQG�FRPELQLQJ�QHWZRUN�����

F� 5HFRUG�WKH�VSXULRXV�UHVSRQVH�LPPXQLW\��UHIHUUHG�WR�686�RU�086���ELW�VWUHDP�RU�FKDUDFWHU
VWULQJ��DV�WKH�VPDOOHU�RI�WKH�YDOXHV�RI�6�FDOFXODWHG�DERYH�

G� 5HFRUG�WKH� LQSXW�VLJQDO�DUUDQJHPHQW�XVHG�� WKH�FKDUDFWHULVWLFV�RI� WKH�6&76��ELW�VWUHDP�RU
FKDUDFWHU� VWULQJ��� WKH� FKDUDFWHULVWLFV� RI� WKH� XQZDQWHG� VLJQDO�� WKH� IUHTXHQFLHV� RI� WKH
VSHFLILHG� XQZDQWHG� DGMDFHQW� VLJQDOV� DQG� WKH� VHQVLWLYLW\� �686� RU� 086�� �ELW� VWUHDP� RU
FKDUDFWHU�VWULQJ��

������ 0HWKRG�RI�PHDVXUHPHQW�IRU�PHVVDJH�RU�VHOHFWLYH�FDOOLQJ

127(� �� ±� 7KH� YDOXH� RI� WKH� VHQVLWLYLW\� �086� RU� 686�� �PHVVDJH� RU� VHOHFWLYH� FDOOLQJ�� GHWHUPLQHG� LQ� �������� RU
GHILQHG�LQ���������LV�UHTXLUHG�IRU�WKLV�PHDVXUHPHQW�

D� &RQQHFW� WKH� HTXLSPHQW� DV� LOOXVWUDWHG� LQ� ILJXUH� �� ZLWK� WKH� VZLWFKHV� LQ� SRVLWLRQ� E�� 7HVW
HTXLSPHQW�LWHPV��������������������DQG�����DQG�D�FRPSDUDWRU�DUH�UHTXLUHG��VHH������

E� $GMXVW� WKH� IUHTXHQF\� RI� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� WR� RQH� RI� WKH� VSHFLILHG
QRPLQDO�IUHTXHQFLHV�RU�WR�WKH�QRPLQDO�IUHTXHQF\�LI�WKLV�IUHTXHQF\�LV�XQLTXH�
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F� 8VLQJ� WKH� HQFRGHU� �����PRGXODWH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ����ZLWK� WKH� UHIHUHQFH
VHTXHQFH� RI� PHVVDJHV� RU� VHOHFWLYH� FDOOV� WR� JHQHUDWH� WKH� VWDQGDUG� FRGHG� WHVW� VLJQDO
�6&76���PHVVDJH�RU�VHOHFWLYH�FDOOLQJ���VHH������DQG�������

G� ,Q�WKH�DEVHQFH�RI�WKH�XQZDQWHG�VLJQDO��DGMXVW�WKH�VLJQDO�OHYHO�DW�WKH�LQSXW�RI�WKH�PDWFKLQJ�DQG
FRPELQLQJ� QHWZRUN� ���� WR� EH� ��G%� LQ� H[FHVV� RI� WKH� VHQVLWLYLW\� �686� RU� 086�� �PHVVDJH� RU
VHOHFWLYH�FDOOLQJ��GHWHUPLQHG�LQ������SOXV�WKH�ORVV�RI�WKH�PDWFKLQJ�DQG�FRPELQLQJ�QHWZRUN�����

H� $GMXVW�WKH�UDGLR�IUHTXHQF\�JHQHUDWRU�����WR�D�IUHTXHQF\�WKDW�PD\�GHJUDGH�WKH�UHVSRQVH�RI
WKH�UHFHLYHU�GHFRGHU�DQG�DSSO\�D�KLJK� OHYHO�VLJQDO� �H�J������G%�m9��� WR� WKH�DWWHQXDWRU� ���
�VHH��������5HFRUG�WKLV�YDOXH�LQ�G%�m9��DV�$��5HFRUG�WKLV�IUHTXHQF\�

127(��� ±� 7KH�PHWKRG� RI�PHDVXUHPHQW� RI� VSXULRXV� UHVSRQVH� LPPXQLW\� UHTXLUHV� WKDW� WKH� RSHUDWRU� VHDUFK� IRU
WKH� IUHTXHQFLHV� RI� WKH� XQZDQWHG� VLJQDOV� ZKLFK� PD\� GHJUDGH� WKH� RXWSXW� RI� WKH� UHFHLYHU� �H�J�� VLJQDO�WR�QRLVH
UDWLR� RU� HUURU� UDWLR��� :KHQ� WKH� UHFHLYHU� KDV� DQ� DXGLR� RXWSXW�� WKLV� LV� QRUPDOO\� GRQH� E\� DSSO\LQJ� RQO\� WKH
XQZDQWHG� VLJQDO� WR� WKH� UHFHLYHU� DW� D� KLJK� OHYHO�� 7KHQ� WKH� IUHTXHQF\� RI� WKH� XQZDQWHG� VLJQDO� LV� VORZO\�PRYHG
DFURVV� WKH� IUHTXHQF\� EDQG� RI� LQWHUHVW� DQG� WKH� IUHTXHQFLHV� WKDW� SURGXFH� D� FKDQJH� LQ� WKH� VLJQDO�WR�QRLVH� UDWLR
DUH�QRWHG��7KHVH�IUHTXHQFLHV�DUH�WKHQ�XVHG�LQ�WKH�VSXULRXV�UHVSRQVH�LPPXQLW\�PHWKRG�RI�PHDVXUHPHQW�

,I� WKH� UHFHLYHU�GHFRGHU�GRHV�QRW�KDYH�DQ�DXGLR�RXWSXW��RWKHU�PHWKRGV� IRU�PDNLQJ� WKH�VHDUFK�VKRXOG�EH�XVHG�
2QH�PHWKRG�RI�PDNLQJ�WKH�VHDUFK�LV�WR�XVH�D�VHQVLWLYH�GHWHFWRU��IRU�H[DPSOH��D�FRPPXQLFDWLRQ�UHFHLYHU�WXQHG
WR�WKH�LQWHUPHGLDWH�IUHTXHQF\�RI�WKH�UHFHLYHU�GHFRGHU��DQG�D�SLFN�XS��DQWHQQD��ZKLFK�PD\�DOVR�EH�WXQHG�WR�WKH
LQWHUPHGLDWH� IUHTXHQF\�� %\� SODFLQJ� WKH� SLFN�XS� QHDU� WKH� ODWHU� VWDJHV� RI� WKH� LQWHUPHGLDWH� IUHTXHQF\� DPSOLILHU
WKH�DFWLYLW\�RI�WKLV�DPSOLILHU�FDQ�EH�PRQLWRUHG��:KHQ�WKH�DERYH�SURFHGXUH�LV�XVHG��FKDQJHV�LQ�WKH�VLJQDO�LQ�WKH
LQWHUPHGLDWH�IUHTXHQF\�DPSOLILHU�FDQ�EH�GHWHFWHG�DQG�WKH�IUHTXHQF\�RI�WKH�XQZDQWHG�VLJQDO�QRWHG�

I� $GMXVW�WKH�VWHS�DWWHQXDWRU�����WR�D�YDOXH�ZKLFK�ZLOO�SURGXFH�D�KLJK�HUURU�UDWLR��H�J�������RU
JUHDWHU��

J� �� 7UDQVPLW� WKH�6&76�D�PD[LPXP�RI�WKUHH�WLPHV��WHUPLQDWLQJ�WKH�WUDQVPLVVLRQ�VHTXHQFH
LI� WKH� UHFHLYHU�GHFRGHU�GRHV�QRW� UHFRJQL]H�DQ\�RI� LWV�676��$GMXVW� WKH� VWHS�DWWHQXDWRU
����DFFRUGLQJ�WR�VWHS�J����RU�J�����ZKLFKHYHU�LV�DSSURSULDWH�

�� ,I� WKH� UHFHLYHU�GHFRGHU� IDLOV� WR� UHFRJQL]H� HLWKHU� WKH� ILUVW�� VHFRQG� RU� WKLUG� 6&76�
LQFUHDVH�WKH�DWWHQXDWLRQ�RI�����E\���G%�DQG�UHSHDW�VWHS�J����

�� ,I� WKH� UHFHLYHU�GHFRGHU� UHFRJQL]HV� WKH� WKUHH� 6&76�� UHFRUG� WKH� DWWHQXDWLRQ� YDOXH� LQ
GHFLEHOV��GHFUHDVH�WKH�DWWHQXDWLRQ�RI�����E\���G%��UHFRUG�WKH�QHZ�DWWHQXDWLRQ�YDOXH� LQ
GHFLEHOV��DQG�SURFHHG�WR�VWHS�K����

K� �� 7UDQVPLW� WKH�6&76�D�PD[LPXP�RI�WKUHH�WLPHV��WHUPLQDWLQJ�WKH�WUDQVPLVVLRQ�VHTXHQFH
LI�WKH�UHFHLYHU�GHFRGHU�GRHV�QRW�UHFRJQL]H�DQ\�RI�LWV�6&76��$GMXVW�WKH�VWHS�DWWHQXDWRU
����DFFRUGLQJ�WR�VWHS�K����RU�K�����ZKLFKHYHU�LV�DSSURSULDWH�

�� ,I� WKH� UHFHLYHU�GHFRGHU� IDLOV� WR� UHFRJQL]H� HLWKHU� WKH� ILUVW�� VHFRQG� RU� WKLUG� 6&76�
LQFUHDVH� WKH�DWWHQXDWLRQ�RI� ����E\���G%�� UHFRUG� WKH�QHZ�DWWHQXDWLRQ�YDOXH� LQ�GHFLEHOV�
DQG�UHSHDW�VWHS�K�����6HH�VWHS�L��

�� ,I� WKH� UHFHLYHU�GHFRGHU� UHFRJQL]HV� WKH� WKUHH�6&76�GHFUHDVH� WKH�DWWHQXDWLRQ�RI� ����E\
��G%��UHFRUG�WKH�QHZ�DWWHQXDWLRQ�YDOXH�LQ�GHFLEHOV��DQG�UHSHDW�VWHS�K�����6HH�VWHS�L��

L� &RQWLQXH�VWHSV�K�����K����DQG�K����XQWLO�DWWHQXDWRU�YDOXHV�KDYH�EHHQ�UHFRUGHG����WLPHV�

127(���±�$�FDUHIXO�VWXG\�RI�WKH�H[DPSOH�LQ�ILJXUH�(����RI�DQQH[�(�LV�UHFRPPHQGHG�WR�DYRLG�WKH�SRVVLELOLW\�RI
PLVXQGHUVWDQGLQJ�VWHSV�J��DQG�K��

M� 5HSHDW�VWHSV�H��WKURXJK�L��XVLQJ�RWKHU�XQZDQWHG�VLJQDO�IUHTXHQFLHV�WKDW�PD\�GHJUDGH�WKH
UHVSRQVH�RI�WKH�UHFHLYHU�GHFRGHU�

������ 3UHVHQWDWLRQ�RI�UHVXOWV�IRU�PHVVDJH�RU�VHOHFWLYH�FDOOLQJ

D� &DOFXODWH� WKH� DYHUDJH� RI� WKH� DWWHQXDWLRQ� YDOXHV� UHFRUGHG� LQ� GHFLEHOV� LQ� VWHSV� J����� K���
DQG�K����RI�������IRU�HDFK�RI�WKH�XQZDQWHG�VLJQDOV�

E� &DOFXODWH� WKH� VSXULRXV� UHVSRQVH� LPPXQLW\� �PHVVDJH� RU� VHOHFWLYH� FDOOLQJ���6�� IRU� HDFK� RI
WKH�XQZDQWHG�VLJQDOV��HLWKHU�DV�

6 $ % 5= - - �� �IRU�LPPXQLW\�086��� �G%���RU

6 $ % 5= - - - � �� �IRU�LPPXQLW\�686��� �G%�

ZKHUH
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$� LV�WKH�YDOXH�UHFRUGHG�LQ�VWHS�H��RI�������

%� LV�WKH�DYHUDJH�RI�WKH�DWWHQXDWLRQ�YDOXHV�FDOFXODWHG�LQ�VWHS�D��LQ�GHFLEHOV�

5 LV� WKH� VHQVLWLYLW\� �686� RU� 086�� �PHVVDJH� RU� VHOHFWLYH� FDOOLQJ�� SOXV� WKH� ORVV� RI� WKH
PDWFKLQJ�DQG�FRPELQLQJ�QHWZRUN�����

F� 5HFRUG� WKH�VSXULRXV�UHVSRQVH� LPPXQLW\� �UHIHUUHG� WR�686�RU�086�� �PHVVDJH�RU�VHOHFWLYH
FDOOLQJ��DV�WKH�VPDOOHU�RI�WKH�YDOXHV�RI�6�FDOFXODWHG�DERYH�

G� 5HFRUG� WKH� LQSXW� VLJQDO� DUUDQJHPHQW� XVHG�� WKH� FKDUDFWHULVWLFV� RI� WKH�6&76� �PHVVDJH�RU
VHOHFWLYH� FDOOLQJ��� WKH� FKDUDFWHULVWLFV� RI� WKH� XQZDQWHG� VLJQDO�� WKH� IUHTXHQFLHV� RI� WKH
XQZDQWHG�VLJQDOV�DQG�WKH�VHQVLWLYLW\��686�RU�086���PHVVDJH�RU�VHOHFWLYH�FDOOLQJ��

������ &RPSOLDQFH�WHVW�PHWKRG�±�6SXULRXV�UHVSRQVH�LPPXQLW\��GDWD�

127(���±�7KH�YDOXH�RI�WKH�VHQVLWLYLW\��086�RU�686���GDWD��GHWHUPLQHG�LQ���������RU���������RU�GHILQHG�LQ���������LV
UHTXLUHG�IRU�WKLV�PHDVXUHPHQW�

D� &RQQHFW�WKH�HTXLSPHQW�DV�LOOXVWUDWHG�LQ�ILJXUH���ZLWK�WKH�VZLWFKHV�LQ�SRVLWLRQ�E��XVLQJ�WHVW
HTXLSPHQW�LWHPV���������������DQG�����DQG�D�FRPSDUDWRU��VHH������

E� $GMXVW� WKH� IUHTXHQF\� RI� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� WR� RQH� RI� WKH� VSHFLILHG
QRPLQDO�IUHTXHQFLHV�RU�WR�WKH�QRPLQDO�IUHTXHQF\�LI�WKLV�IUHTXHQF\�LV�XQLTXH�

F� 8VLQJ� WKH� HQFRGHU� ����� PRGXODWH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� ZLWK� WKH� VWDQGDUG
WUDLQ� RI� VWDQGDUG� FRGHG� WHVW� VLJQDO� �GDWD�� RU�ZLWK� WKH� VSHFLILHG�PHVVDJH� WR� JHQHUDWH� WKH
VWDQGDUG�FRGHG�WHVW�VLJQDO��6&76���GDWD���VHH������������������DQG�������

G� $GMXVW� WKH�ZDQWHG�VLJQDO� OHYHO�DW� WKH� LQSXW�RI� WKH�PDWFKLQJ�DQG�FRPELQLQJ�QHWZRUN� ���� WR
EH���G%�LQ�H[FHVV�RI� WKH�VHQVLWLYLW\��686�RU�086���GDWD��GHWHUPLQHG� LQ������SOXV� WKH� ORVV
RI�WKH�PDWFKLQJ�DQG�FRPELQLQJ�QHWZRUN�����

H� $GMXVW�WKH�UDGLR�IUHTXHQF\�JHQHUDWRU�����WR�D�IUHTXHQF\�WKDW�PD\�GHJUDGH�WKH�UHVSRQVH�RI
WKH�UHFHLYHU�GHFRGHU��1RWH�WKH�XQZDQWHG�VLJQDO�IUHTXHQF\��VHH�������

127(��� ±� 7KH�PHWKRG� RI�PHDVXUHPHQW� RI� VSXULRXV� UHVSRQVH� LPPXQLW\� UHTXLUHV� WKDW� WKH� RSHUDWRU� VHDUFK� IRU
WKH� IUHTXHQFLHV� RI� WKH� XQZDQWHG� VLJQDOV� ZKLFK� PD\� GHJUDGH� WKH� RXWSXW� RI� WKH� UHFHLYHU� �H�J�� VLJQDO�WR�QRLVH
UDWLR� RU� HUURU� UDWLR��� :KHQ� WKH� UHFHLYHU� KDV� DQ� DXGLR� RXWSXW�� WKLV� LV� QRUPDOO\� GRQH� E\� DSSO\LQJ� RQO\� WKH
XQZDQWHG� VLJQDO� WR� WKH� UHFHLYHU� DW� D� KLJK� OHYHO�� 7KHQ� WKH� IUHTXHQF\� RI� WKH� XQZDQWHG� VLJQDO� LV� VORZO\�PRYHG
DFURVV� WKH� IUHTXHQF\� EDQG� RI� LQWHUHVW� DQG� WKH� IUHTXHQFLHV� WKDW� SURGXFH� D� FKDQJH� LQ� WKH� VLJQDO�WR�QRLVH� UDWLR
DUH�QRWHG��7KHVH�IUHTXHQFLHV�DUH�WKHQ�XVHG�LQ�WKH�VSXULRXV�UHVSRQVH�LPPXQLW\�PHWKRG�RI�PHDVXUHPHQW�
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,I� WKH� UHFHLYHU�GHFRGHU� GRHV� QRW� KDYH� DQ� DXGLR� RXWSXW�� RWKHU�PHWKRGV� IRU� PDNLQJ� WKH� VHDUFK� VKDOO� EH� XVHG�
2QH�PHWKRG�RI�PDNLQJ� WKH� VHDUFK� LV� WR� XVH� D� VHQVLWLYH� GHWHFWRU� �H�J�� D� FRPPXQLFDWLRQ� UHFHLYHU� WXQHG� WR� WKH
L�I�� IUHTXHQF\� RI� WKH� UHFHLYHU�� DQG� D� SLFN�XS� �DQWHQQD�� ZKLFK� PD\� DOVR� EH� WXQHG� WR� WKH� L�I�� IUHTXHQF\�� %\
SODFLQJ�WKH�SLFN�XS�QHDU�WKH� ODWHU�VWDJHV�RI� WKH� L�I��DPSOLILHU�� WKH�DFWLYLW\�RI� WKH� L�I��DPSOLILHU�FDQ�EH�PRQLWRUHG�
:KHQ� WKH� DERYH� SURFHGXUH� LV� XVHG�� FKDQJHV� LQ� WKH� VLJQDO� LQ� WKH� L�I�� DPSOLILHU� FDQ� EH� GHWHFWHG� DQG� WKH
IUHTXHQF\�RI�WKH�XQZDQWHG�VLJQDO�QRWHG�

I� $GMXVW�WKH�XQZDQWHG�VLJQDO�OHYHO�DW�WKH�LQSXW�RI�WKH�PDWFKLQJ�DQG�FRPELQLQJ�QHWZRUN�����WR
HTXDO� WKH� VHQVLWLYLW\� �686�� �� ��G%� RU� WKH� VHQVLWLYLW\� �086�� �GDWD��� GHWHUPLQHG� LQ� ����
LQFUHDVHG�E\�WKH�VSHFLILHG�YDOXH�RI�WKH�VSXULRXV�UHVSRQVH�LPPXQLW\��GDWD��SOXV�WKH�ORVV�RI
WKH�PDWFKLQJ�DQG�FRPELQLQJ�QHWZRUN�����

J� 7UDQVPLW� WKH� VWDQGDUG� WUDLQ� RI� 6&76� IRU� ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ� �VHH� ������� RU� ��
VSHFLILHG�PHVVDJHV�RU�VHOHFWLYH�FDOOV�

K� ,I� WKHUH� DUH� ��� RU� OHVV� HUURUV� IRU� ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ�� RU� VL[� RU� OHVV� HUURUV� IRU
PHVVDJH�RU�VHOHFWLYH�FDOO��UHFRUG�WKDW�WKH�UHFHLYHU�GHFRGHU�GRHV�FRPSO\�IRU�WKLV�XQZDQWHG
IUHTXHQF\�ZLWK�WKH�VSXULRXV�UHVSRQVH�LPPXQLW\��GDWD��VSHFLILFDWLRQ�

L� 5HSHDW� VWHSV� H�� WKURXJK� K�� IRU� RWKHU� XQZDQWHG� VLJQDO� IUHTXHQFLHV� WKDW�PD\� GHJUDGH� WKH
UHVSRQVH�RI�WKH�UHFHLYHU�GHFRGHU�

M� ,I�LW�ZDV�UHFRUGHG�LQ�VWHS�K��IRU�DOO�RI�WKH�XQZDQWHG�IUHTXHQFLHV�VHOHFWHG�LQ�VWHS�H��WKDW�WKH
UHFHLYHU�GHFRGHU�GLG�FRPSO\�� WKHQ�UHFRUG� WKDW� WKH� UHFHLYHU�GHFRGHU�GRHV�FRPSO\�ZLWK� WKH
VSXULRXV�UHVSRQVH�LPPXQLW\��GDWD��VSHFLILFDWLRQ��RWKHUZLVH�UHFRUG�WKDW�LW�GRHV�QRW�FRPSO\�

N� 5HFRUG� WKH� LQSXW�VLJQDO�DUUDQJHPHQW�XVHG��FKDUDFWHULVWLFV�RI� WKH�6&76��GDWD���VHQVLWLYLW\
�686�RU�086���GDWD��DQG�VSHFLILHG�VSXULRXV�UHVSRQVH�LPPXQLW\��GDWD��

���� ,QWHUPRGXODWLRQ�LPPXQLW\��GDWD�

������ 'HILQLWLRQ

7KH� DELOLW\� RI� WKH� UHFHLYHU�GHFRGHU� WR� SUHYHQW� WZR� XQZDQWHG� DGMDFHQW� VLJQDOV� ZKLFK� KDYH
VSHFLILF� IUHTXHQF\� UHODWLRQVKLSV� WR� WKH� ZDQWHG� VLJQDO� IUHTXHQF\� �VHH� DQQH[� '��� IURP
GHJUDGLQJ�WKH�GHVLUHG�UHVSRQVH�RI�WKH�UHFHLYHU�GHFRGHU��,W�LV�WKH�UDWLR��H[SUHVVHG�LQ�GHFLEHOV�
RI

D� WKH�FRPPRQ� OHYHO�RI� WZR�XQZDQWHG� LQSXW�VLJQDOV� WKDW�FDXVH�D�ZDQWHG� LQSXW�VLJQDO��ZKLFK
LV���G%�LQ�H[FHVV�RI�WKH�VHQVLWLYLW\��686�RU�086���GDWD���WR�SURGXFH�DQ�HUURU�UDWLR�HTXDO�WR
WKH�UHIHUHQFH�HUURU�UDWLR��GDWD���WR

E� WKH�ZDQWHG�VLJQDO� OHYHO��VHQVLWLYLW\��686��SOXV���G%���RU�WKH�VHQVLWLYLW\��086���WKH�ZDQWHG
VLJQDO�OHYHO�LV�WKH�VHQVLWLYLW\��086��SOXV���G%��

������ 0HWKRG�RI�PHDVXUHPHQW�IRU�ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ

127(�±�7KH�YDOXH�RI�WKH�VHQVLWLYLW\��086�RU�686���ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ��GHWHUPLQHG�LQ���������RU�GHILQHG
LQ���������LV�UHTXLUHG�IRU�WKLV�PHDVXUHPHQW�

D� &RQQHFW� WKH� HTXLSPHQW� DV� LOOXVWUDWHG� LQ� ILJXUH� �� ZLWK� WKH� VZLWFKHV� LQ� SRVLWLRQ� E�� 7HVW
HTXLSPHQW�LWHPV������������������������������DQG�����DQG�D�FRPSDUDWRU�DUH�UHTXLUHG��VHH������
6WHS�DWWHQXDWRU�����ZLOO�QHHG�����G%�VWHSV�

0DWFKLQJ�DQG�FRPELQLQJ�QHWZRUNV�����DQG�����KDYH�WZR�LQSXWV�DQG�PD\�QRW�KDYH�LGHQWLFDO
ORVVHV�IRU�HDFK�RI�WKH�LQSXWV��,I�WKHUH�LV�D�GLIIHUHQFH�LQ�WKH�ORVVHV�� LW�VKRXOG�EH�DFFRXQWHG
IRU�LQ�WKH�FDOFXODWLRQ�RI�WKH�LQWHUPRGXODWLRQ�LPPXQLW\��ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ��

E� $GMXVW� WKH� IUHTXHQF\� RI� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� WR� RQH� RI� WKH� VSHFLILHG
QRPLQDO�IUHTXHQFLHV�RU�WR�WKH�QRPLQDO�IUHTXHQF\�LI�WKLV�IUHTXHQF\�LV�XQLTXH�

F� 8VLQJ� WKH� HQFRGHU� ����� PRGXODWH� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� ZLWK� WKH
VWDQGDUG� WUDLQ� RI� FRGHG� WHVW� VLJQDO� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ�� WR� JHQHUDWH� WKH
VWDQGDUG� FRGHG� WHVW� VLJQDO� �6&76�� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ�� �VHH� ������ ����� DQG
������

G� ,Q�WKH�DEVHQFH�RI�WKH�XQZDQWHG�VLJQDO��DGMXVW�WKH�VLJQDO�OHYHO�DW�WKH�LQSXW�RI�WKH�PDWFKLQJ�DQG
FRPELQLQJ� QHWZRUN� ���� WR� EH� ��G%� LQ� H[FHVV� RI� WKH� VHQVLWLYLW\� �686� RU� 086�� �ELW� VWUHDP� RU
FKDUDFWHU�VWULQJ��GHWHUPLQHG�LQ�����SOXV�WKH�ORVV�RI�WKH�PDWFKLQJ�DQG�FRPELQLQJ�QHWZRUN�����
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H� &KRRVH� D� SDLU� RI� IUHTXHQFLHV�� IQ� DQG� IU�� WKDW� PD\� SURGXFH� DQ� LQWHUPRGXODWLRQ� UHVSRQVH
�VHH�DQQH[�'���5HFRUG�WKHVH�IUHTXHQFLHV�

I� $GMXVW�WKH�DWWHQXDWRU�����WR���G%�

J� $GMXVW� WKH� IUHTXHQF\� RI� WKH� UDGLR�IUHTXHQF\� JHQHUDWRU� ���� WR� IQ� DQG� WKH� UDGLR�IUHTXHQF\
JHQHUDWRU�����WR�IU�

$GMXVW�WKH�OHYHOV�RI�WKH�XQZDQWHG�VLJQDOV�IQ�DQG�IU�WR�WKH�LQSXW�RI�PDWFKLQJ�DQG�FRPELQLQJ
QHWZRUN� ���� WR� HTXDO� WKH� VHQVLWLYLW\� �686� RU� 086�� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ�
PXOWLSOLHG� E\� WKH� UDWLR� RI� WKH� LQWHUPRGXODWLRQ� LPPXQLW\� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ��
VWDWHG�LQ�WKH�HTXLSPHQW�VSHFLILFDWLRQ�SOXV�WKH�ORVVHV�RI�PDWFKLQJ�DQG�FRPELQLQJ�QHWZRUNV
����DQG�����SOXV���G%��5HFRUG�WKLV�YDOXH�DV�*�LQ�G%�m9��

K� 7UDQVPLW�WKH�VWDQGDUG�WUDLQ�RI�6&76��VHH�������

L� &DOFXODWH�DQG�QRWH�WKH�HUURU�UDWLR�

M� ,I�WKH�HUURU�UDWLR�HTXDOV�WKH�UHIHUHQFH�HUURU�UDWLR��ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ���WHUPLQDWH
WKH�PHDVXUHPHQW��5HFRUG� WKH�DWWHQXDWLRQ� YDOXH�RI� WKH� DWWHQXDWRU� �����&�� DQG� SURFHHG� WR
VWHS�E��RI�������

,I� WKH� HUURU� UDWLR� LV� OHVV� WKDQ� WKH� UHIHUHQFH� HUURU� UDWLR� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ�
GHFUHDVH�WKH�DWWHQXDWLRQ�RI�����E\�����G%�

,I� WKH�HUURU� UDWLR� LV�JUHDWHU� WKDQ� WKH� UHIHUHQFH�HUURU� UDWLR� �ELW� VWUHDP�RU� FKDUDFWHU� VWULQJ��
LQFUHDVH�WKH�DWWHQXDWLRQ�RI�����E\�����G%�

N�� 5HSHDW�VWHSV�K�� WKURXJK� M��XQWLO� WZR�FRQVHFXWLYH�YDOXHV�RI�HUURU� UDWLR�KDYH�EHHQ�REWDLQHG
ZKLFK� EUDFNHW� WKH� UHIHUHQFH� HUURU� UDWLR� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ��� 5HFRUG� WKH
DWWHQXDWLRQ� YDOXH� RI� DWWHQXDWRU� ����� $�� WKDW� FRUUHVSRQGV� WR� WKH� HUURU� UDWLR� ZKLFK� LV� MXVW
JUHDWHU�WKDQ�WKH�UHIHUHQFH�HUURU�UDWLR��ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ��

O�� 5HSHDW� VWHSV� G�� WKURXJK� N�� XVLQJ� RWKHU� SDLUV� RI� XQZDQWHG� VLJQDO� IUHTXHQFLHV� WKDW� PD\
SURGXFH�DQ�LQWHUPRGXODWLRQ�UHVSRQVH�

������ 3UHVHQWDWLRQ�RI�UHVXOWV�IRU�ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ

D� &DOFXODWH�WKH�DWWHQXDWLRQ��&��IRU�HDFK�RI�WKH�XQZDQWHG�SDLUV�RI�IUHTXHQFLHV�DV�

& $= + ���� �� �G%�

ZKHUH

$�LV�WKH�DWWHQXDWLRQ�YDOXH�RI�WKH�DWWHQXDWRU�����UHFRUGHG�LQ�VWHS�N��RU�O��RI�������

E� 7KH� LQWHUPRGXODWLRQ� LPPXQLW\��6�� IRU�HDFK�RI� WKH�XQZDQWHG�SDLUV� RI� IUHTXHQFLHV� LV� HLWKHU
DV�

6 * / & 5= - - - �� �IRU�LPPXQLW\�086��� �G%���RU

6 * / & 5= - - - - � �IRU�LPPXQLW\�686��� �G%�

ZKHUH

&� LV�WKH�YDOXH�UHFRUGHG�LQ�VWHS�M��RI�������RU�FDOFXODWHG�LQ�VWHS�D��

*� LV� WKH� XQZDQWHG� LQSXW�VLJQDO� OHYHO� RI� PDWFKLQJ� DQG� FRPELQLQJ� QHWZRUN� ���� LQ�G%�m9�
UHFRUGHG�LQ�VWHS�J��RI�������

/� LV�WKH�ORVV�RI�PDWFKLQJ�DQG�FRPELQLQJ�QHWZRUN�����LQ�GHFLEHOV�

5� LV� WKH� VHQVLWLYLW\� �686� RU� 086�� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ�� SOXV� WKH� ORVV� RI� WKH
PDWFKLQJ�DQG�FRPELQLQJ�QHWZRUN�����

F� 5HFRUG� WKH� LQWHUPRGXODWLRQ� LPPXQLW\� �UHIHUUHG� WR� 686� RU�086�� �ELW� VWUHDP� RU� FKDUDFWHU
VWULQJ��DV�WKH�VPDOOHU�RI�WKH�YDOXHV�RI�6�FDOFXODWHG�LQ�VWHS�E��

G� 5HFRUG�WKH� LQSXW�VLJQDO�DUUDQJHPHQW�XVHG�� WKH�FKDUDFWHULVWLFV�RI� WKH�6&76��ELW�VWUHDP�RU
FKDUDFWHU� VWULQJ��� WKH� FKDUDFWHULVWLFV� RI� WKH� XQZDQWHG� VLJQDOV�� WKH� IUHTXHQFLHV� RI� WKH
XQZDQWHG�VLJQDOV�DQG�WKH�VHQVLWLYLW\��686�RU�086���ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ��
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������ 0HWKRG�RI�PHDVXUHPHQW�IRU�PHVVDJH�RU�VHOHFWLYH�FDOOLQJ

127(� �� ±� 7KH� YDOXH� RI� WKH� VHQVLWLYLW\� �086� RU� 686�� �PHVVDJH� RU� VHOHFWLYH� FDOOLQJ�� GHWHUPLQHG� LQ� �������� RU
GHILQHG�LQ���������LV�UHTXLUHG�IRU�WKLV�PHDVXUHPHQW�

D� &RQQHFW� WKH� HTXLSPHQW� DV� LOOXVWUDWHG� LQ� ILJXUH� �� ZLWK� WKH� VZLWFKHV� LQ� SRVLWLRQ� E�� 7HVW
HTXLSPHQW�LWHPV������������������������������DQG�����DQG�D�FRPSDUDWRU�DUH�UHTXLUHG��VHH������

0DWFKLQJ�DQG�FRPELQLQJ�QHWZRUNV�����DQG�����KDYH�WZR�LQSXWV�DQG�PD\�QRW�KDYH�LGHQWLFDO
ORVVHV�IRU�HDFK�RI�WKH�LQSXWV��,I�WKHUH�LV�D�GLIIHUHQFH�LQ�WKH�ORVVHV�LW�PXVW�EH�DFFRXQWHG�IRU
LQ�WKH�FDOFXODWLRQ�RI�WKH�LQWHUPRGXODWLRQ�LPPXQLW\��PHVVDJH�RU�VHOHFWLYH�FDOOLQJ��

E� $GMXVW� WKH� IUHTXHQF\� RI� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� WR� RQH� RI� WKH� VSHFLILHG
QRPLQDO�IUHTXHQFLHV�RU�WR�WKH�QRPLQDO�IUHTXHQF\�LI�WKLV�IUHTXHQF\�LV�XQLTXH�

F� 8VLQJ� WKH� HQFRGHU� ����� PRGXODWH� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� ZLWK� WKH
UHIHUHQFH� VHTXHQFH� RI� PHVVDJHV� WR� JHQHUDWH� WKH� VWDQGDUG� FRGHG� WHVW� VLJQDO� �6&76�
�PHVVDJH�RU�VHOHFWLYH�FDOOLQJ���VHH������DQG�������

G� ,Q�WKH�DEVHQFH�RI�WKH�XQZDQWHG�VLJQDO��DGMXVW�WKH�VLJQDO�OHYHO�DW�WKH�LQSXW�RI�WKH�PDWFKLQJ�DQG
FRPELQLQJ� QHWZRUN� ���� WR� EH� ��G%� LQ� H[FHVV� RI� WKH� VHQVLWLYLW\� �686� RU� 086�� �PHVVDJH� RU
VHOHFWLYH�FDOOLQJ��GHWHUPLQHG�LQ������SOXV�WKH�ORVV�RI�WKH�PDWFKLQJ�DQG�FRPELQLQJ�QHWZRUN�����

H� &KRRVH� D� SDLU� RI� IUHTXHQFLHV�� IQ� DQG� IU�� WKDW� PD\� SURGXFH� DQ� LQWHUPRGXODWLRQ� UHVSRQVH
�VHH�DQQH[�'���5HFRUG�WKHVH�IUHTXHQFLHV�

I� $GMXVW�WKH�IUHTXHQF\�RI�UDGLR�IUHTXHQF\�JHQHUDWRU�����WR� IQ�DQG�UDGLR�IUHTXHQF\�JHQHUDWRU
���� WR� IU��$GMXVW� WKH�RXWSXW� RI� HDFK�RI� WKH�JHQHUDWRUV� WR� DSSO\� WKH� VDPH�KLJK� VLJQDO� OHYHO
�H�J�� ����G%�m9��� WR� WKH� PDWFKLQJ� DQG� FRPELQLQJ� QHWZRUN� ����� 5HFRUG� WKLV� OHYHO�� $�
LQ�G%�m9��

J� $GMXVW�WKH�VWHS�DWWHQXDWRU�����WR�D�YDOXH�ZKLFK�ZLOO�SURGXFH�D�KLJK�HUURU�UDWLR��H�J�������RU
JUHDWHU��

K� �� 7UDQVPLW�WKH�6&76�D�PD[LPXP�RI�WKUHH�WLPHV��WHUPLQDWLQJ�WKH�WUDQVPLVVLRQ�VHTXHQFH�
$GMXVW�WKH�VWHS�DWWHQXDWRU�����DFFRUGLQJ�WR�VWHS�K����RU�K�����ZKLFKHYHU�LV�DSSURSULDWH�

�� ,I� WKH� UHFHLYHU�GHFRGHU� IDLOV� WR� UHFRJQL]H� HLWKHU� WKH� ILUVW�� VHFRQG� RU� WKLUG� 6&76�
LQFUHDVH�WKH�DWWHQXDWLRQ�RI�����E\���G%�DQG�UHSHDW�VWHS�K����

�� ,I� WKH� UHFHLYHU�GHFRGHU� UHFRJQL]HV� WKH� WKUHH� 6&76�� UHFRUG� WKH� DWWHQXDWLRQ� YDOXH� LQ
GHFLEHOV�� UHGXFH� WKH� DWWHQXDWLRQ� RI� ���� E\� ��G%�� UHFRUG� WKH� QHZ� DWWHQXDWLRQ� YDOXH� LQ
GHFLEHOV��DQG�SURFHHG�WR�VWHS�L����

L� �� 7UDQVPLW�WKH�6&76�D�PD[LPXP�RI�WKUHH�WLPHV��WHUPLQDWLQJ�WKH�WUDQVPLVVLRQ�VHTXHQFH�
$GMXVW�WKH�VWHS�DWWHQXDWRU�����DFFRUGLQJ�WR�VWHS�L����RU�L�����ZKLFKHYHU�LV�DSSURSULDWH�

�� ,I� WKH� UHFHLYHU�GHFRGHU� IDLOV� WR� UHFRJQL]H� HLWKHU� WKH� ILUVW�� VHFRQG� RU� WKLUG� 6&76�
LQFUHDVH� WKH�DWWHQXDWLRQ�RI� ����E\���G%�� UHFRUG� WKH�QHZ�DWWHQXDWLRQ�YDOXH� LQ�GHFLEHOV�
DQG�UHSHDW�VWHS�L�����6HH�VWHS�M��

�� ,I� WKH� UHFHLYHU�GHFRGHU� UHFRJQL]HV� WKH� WKUHH� 6&76�� UHGXFH� WKH� DWWHQXDWLRQ� RI� ���� E\
��G%��UHFRUG�WKH�QHZ�DWWHQXDWLRQ�YDOXH�LQ�GHFLEHOV��DQG�UHSHDW�VWHS�L�����6HH�VWHS�M��

M� &RQWLQXH�VWHSV�L�����L�����DQG�L����XQWLO�DWWHQXDWRU�YDOXHV�KDYH�EHHQ�UHFRUGHG����WLPHV�

127(���±�$�FDUHIXO�VWXG\�RI�WKH�H[DPSOH�LQ�ILJXUH�(����RI�DQQH[�(�LV�UHFRPPHQGHG�WR�DYRLG�WKH�SRVVLELOLW\�RI
PLVXQGHUVWDQGLQJ�VWHSV�K��DQG�L��

N� 5HSHDW� VWHSV� H�� WKURXJK� M�� XVLQJ� RWKHU� SDLUV� RI� XQZDQWHG� VLJQDO� IUHTXHQFLHV� WKDW� PD\
GHJUDGH�WKH�UHVSRQVH�RI�WKH�UHFHLYHU�GHFRGHU�

������ 3UHVHQWDWLRQ�RI�UHVXOWV�IRU�PHVVDJH�RU�VHOHFWLYH�FDOOLQJ

D� &DOFXODWH� WKH� DYHUDJH� RI� WKH� DWWHQXDWLRQ� YDOXHV� UHFRUGHG� LQ� GHFLEHOV� LQ� VWHSV� K����� L���
DQG�L����RI�������IRU�HDFK�RI�WKH�SDLUV�RI�XQZDQWHG�VLJQDOV�

E� &DOFXODWH�WKH�LQWHUPRGXODWLRQ�LPPXQLW\��6��IRU�HDFK�RI�WKH�XQZDQWHG�VLJQDOV��HLWKHU�DV�

6 $ % ' 5= - - - �� �IRU�LPPXQLW\�086��� �G%���RU
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ZKHUH

$� LV�WKH�YDOXH�UHFRUGHG�LQ�VWHS�I��RI�������

%� LV�WKH�DYHUDJH�RI�WKH�DWWHQXDWLRQ�YDOXHV�FDOFXODWHG�LQ�VWHS�D��LQ�GHFLEHOV�

'� LV�WKH�ORVV�RI�WKH�FRPELQLQJ�QHWZRUN�����LQ�GHFLEHOV�

5� LV� WKH� VHQVLWLYLW\� �686� RU� 086�� �PHVVDJH� RU� VHOHFWLYH� FDOOLQJ�� SOXV� WKH� ORVV� RI� WKH
PDWFKLQJ�DQG�FRPELQLQJ�QHWZRUN����

F� 5HFRUG� WKH� LQWHUPRGXODWLRQ� LPPXQLW\� �UHIHUUHG� WR� 686� RU� 086�� �PHVVDJH� RU� VHOHFWLYH
FDOOLQJ��DV�WKH�VPDOOHU�RI�WKH�YDOXHV�RI�6�FDOFXODWHG�DERYH�

G� 5HFRUG� WKH� LQSXW� VLJQDO� DUUDQJHPHQW� XVHG�� WKH� FKDUDFWHULVWLFV� RI� WKH�6&76� �PHVVDJH�RU
VHOHFWLYH� FDOOLQJ��� WKH� FKDUDFWHULVWLFV� RI� WKH� XQZDQWHG� VLJQDO�� WKH� IUHTXHQFLHV� RI� WKH
XQZDQWHG�VLJQDOV�DQG�WKH�VHQVLWLYLW\��686�RU�086���PHVVDJH�RU�VHOHFWLYH�FDOOLQJ��

������ &RPSOLDQFH�WHVW�PHWKRG�±�,QWHUPRGXODWLRQ�LPPXQLW\��GDWD�

127(���±�7KH�YDOXH�RI�WKH�VHQVLWLYLW\��086�RU�686���GDWD��GHWHUPLQHG�LQ���������RU���������RU�GHILQHG�LQ���������LV
UHTXLUHG�IRU�WKLV�PHDVXUHPHQW�

D� &RQQHFW�WKH�HTXLSPHQW�DV�LOOXVWUDWHG�LQ�ILJXUH���ZLWK�WKH�VZLWFKHV�LQ�SRVLWLRQ�E��XVLQJ�WHVW
HTXLSPHQW�LWHPV�������������������������DQG������DQG�D�FRPSDUDWRU��VHH������

127(���±�0DWFKLQJ�DQG�FRPELQLQJ�QHWZRUNV�����DQG�����KDYH�WZR�LQSXWV�DQG�PD\�QRW�KDYH�LGHQWLFDO�ORVVHV�IRU
HDFK�RI� WKH� LQSXWV�� ,I� WKHUH� LV�D�GLIIHUHQFH�LQ�WKH� ORVVHV� LW�VKRXOG�EH�DFFRXQWHG�IRU� LQ�GHWHUPLQLQJ�WKH� OHYHOV�RI
WKH�XQZDQWHG�VLJQDOV�

E� $GMXVW� WKH� IUHTXHQF\� RI� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� WR� RQH� RI� WKH� VSHFLILHG
QRPLQDO�IUHTXHQFLHV�RU�WR�WKH�QRPLQDO�IUHTXHQF\�LI�WKLV�IUHTXHQF\�LV�XQLTXH�

F� 8VLQJ�WKH�HQFRGHU������PRGXODWH�WKH�UDGLR�IUHTXHQF\�JHQHUDWRU�����ZLWK�WKH�VWDQGDUG�WUDLQ
RI� VWDQGDUG� FRGHG� WHVW� VLJQDO� �GDWD�� RU� ZLWK� WKH� VSHFLILHG� PHVVDJH� WR� JHQHUDWH� WKH
VWDQGDUG�FRGHG�WHVW�VLJQDO��6&76���GDWD���VHH������������������DQG�������

G� $GMXVW� WKH�ZDQWHG�VLJQDO� OHYHO�DW� WKH� LQSXW�RI� WKH�PDWFKLQJ�DQG�FRPELQLQJ�QHWZRUN� ���� WR
EH���G%�LQ�H[FHVV�RI� WKH�VHQVLWLYLW\��686�RU�086���GDWD��GHWHUPLQHG� LQ������SOXV� WKH� ORVV
RI�WKH�PDWFKLQJ�DQG�FRPELQLQJ�QHWZRUN�����

H� &KRRVH� D� SDLU� RI� IUHTXHQFLHV�� IQ� DQG� IU�� WKDW� PD\� SURGXFH� DQ� LQWHUPRGXODWLRQ� UHVSRQVH
�VHH�DQQH[�'���5HFRUG�WKHVH�IUHTXHQFLHV�

I� $GMXVW� WKH� IUHTXHQF\� RI� WKH� UDGLR�IUHTXHQF\� JHQHUDWRU� ���� WR� IQ� DQG� WKH� UDGLR�IUHTXHQF\
JHQHUDWRU�����WR�IU�

J� $GMXVW� WKH� XQZDQWHG� VLJQDO� OHYHOV� RI� IQ� DQG� IU� DW� WKH� LQSXW� RI� PDWFKLQJ� DQG� FRPELQLQJ
QHWZRUN�����WR�HTXDO�WKH�VHQVLWLYLW\��686��SOXV���G%�RU�WKH�VHQVLWLYLW\��086��GHWHUPLQHG�LQ
����� LQFUHDVHG� E\� WKH� VSHFLILHG� YDOXH� RI� WKH� LQWHUPRGXODWLRQ� LPPXQLW\� �GDWD��� SOXV� WKH
ORVVHV�RI�PDWFKLQJ�DQG�FRPELQLQJ�QHWZRUNV�����DQG�����

K� 7UDQVPLW� WKH� VWDQGDUG� WUDLQ� RI� 6&76� IRU� ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ� �VHH� ������� RU� ��
VSHFLILHG�PHVVDJHV�RU�VHOHFWLYH�FDOOV�

L� ,I� WKHUH� DUH� ��� RU� OHVV� HUURUV� IRU� ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ�� RU� VL[� RU� OHVV� HUURUV� IRU
PHVVDJH� RU� VHOHFWLYH� FDOO�� UHFRUG� WKDW� WKH� UHFHLYHU�GHFRGHU� IRU� WKLV� SDLU� RI� XQZDQWHG
IUHTXHQFLHV�GRHV�FRPSO\�ZLWK�WKH�LQWHUPRGXODWLRQ�LPPXQLW\��GDWD��VSHFLILFDWLRQ�

M� 5HSHDW� VWHSV� H�� WKURXJK� L�� IRU� RWKHU� XQZDQWHG� IUHTXHQF\� SDLUV� WKDW� PD\� GHJUDGH� WKH
UHVSRQVH�RI�WKH�UHFHLYHU�GHFRGHU�

N� ,I�LW�ZDV�UHFRUGHG�LQ�VWHS�M��IRU�DOO�RI�WKH�XQZDQWHG�IUHTXHQF\�SDLUV�VHOHFWHG�LQ�VWHS�H��WKDW
WKH�UHFHLYHU�GHFRGHU�GLG�FRPSO\�� WKHQ�UHFRUG� WKDW� WKH� UHFHLYHU�GHFRGHU�GRHV�FRPSO\�ZLWK
WKH� LQWHUPRGXODWLRQ� LPPXQLW\� �GDWD�� VSHFLILFDWLRQ�� RWKHUZLVH� UHFRUG� WKDW� LW� GRHV� QRW
FRPSO\�

O� 5HFRUG� WKH� LQSXW� VLJQDO� DUUDQJHPHQW� XVHG�� FKDUDFWHULVWLFV� RI� WKH� 6&76� �GDWD��� WKH
VHQVLWLYLW\��686�RU�086���GDWD��DQG�WKH�VSHFLILHG�LQWHUPRGXODWLRQ�LPPXQLW\��GDWD��
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���� 6HQVLWLYLW\�XQGHU�PXOWLSDWK�SURSDJDWLRQ�FRQGLWLRQV��GDWD�

9DULDWLRQV� RI� DPSOLWXGH� DQG� SKDVH� RI� D� UDGLR�IUHTXHQF\� VLJQDO� DUH� FUHDWHG� E\� PXOWLSDWK
UHIOHFWLRQV�LQ�WKH�SURSDJDWLRQ�PHGLXP�ZKHQHYHU�WKH�WUDQVPLWWLQJ�RU�UHFHLYLQJ�DQWHQQDV�DUH�LQ
PRWLRQ�� 7KHVH� VLJQDO� YDULDWLRQV� DUH� D� IXQFWLRQ� RI� ERWK� WKH� DQWHQQD� YHORFLW\� DQG� WKH� UDGLR�
IUHTXHQF\�RI�WKH�GHVLUHG�VLJQDO�

7KH�UHVXOWLQJ�YDULDWLRQV�RI�VLJQDO�DPSOLWXGH�DQG�SKDVH�VKRZ�D�5D\OHLJK�GLVWULEXWLRQ�LQ�OLPLWHG
DUHDV�ZKHUH�WKH�GLUHFW�VLJQDO�LV�PLVVLQJ��7KH\�FDQ�EH�VLPXODWHG�E\�DQ�DSSURSULDWH�PHWKRG�RI
PRGXODWLQJ�ERWK�WKH�HQYHORSH�DQG�SKDVH�

������ 0HDVXUHG�XVDEOH�VHQVLWLYLW\�XQGHU�PXOWLSDWK
SURSDJDWLRQ�FRQGLWLRQV��0860���GDWD�

�������� 'HILQLWLRQ

7KH�U�P�V��YDOXH�RI�D�5D\OHLJK�IDGHG�LQSXW�VLJQDO�OHYHO�WKDW�SURGXFHV�WKH�UHIHUHQFH�HUURU�UDWLR
�GDWD��� 7KH� LQSXW� VLJQDO� LV� WKH� VWDQGDUG� FRGHG� WHVW� VLJQDO� �6&76�� �GDWD��� DW� D� VSHFLILHG
IUHTXHQF\�

127(�±�7KH�PHGLDQ�YDOXH�RI�WKH�HQYHORSH�LV�����G%�OHVV�WKDQ�WKH�U�P�V��YDOXH�

�������� 0HWKRG�RI�PHDVXUHPHQW�IRU�ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ

D� &RQQHFW� WKH�HTXLSPHQW�DV� LOOXVWUDWHG� LQ� ILJXUH��� �VHH�DQQH[�&� IRU�GHWDLOV�RI� WKH�5D\OHLJK
IDGLQJ�VLPXODWRU���$�FRPSDUDWRU�LV�DOVR�QHHGHG��VHH������

E� $GMXVW� WKH� IUHTXHQF\� RI� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� WR� RQH� RI� WKH� VSHFLILHG
QRPLQDO�IUHTXHQFLHV�RU�WR�WKH�QRPLQDO�IUHTXHQF\�LI�WKLV�IUHTXHQF\�LV�XQLTXH�

F� 8VLQJ� WKH� HQFRGHU� ����� PRGXODWH� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� ZLWK� WKH
VWDQGDUG� WUDLQ� RI� VWDQGDUG� FRGHG� WHVW� VLJQDO� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ�� WR� JHQHUDWH
WKH�VWDQGDUG�FRGHG�WHVW�VLJQDO��6&76���ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ���VHH������������DQG
������

G� $GMXVW�WKH�5D\OHLJK�IDGLQJ�VLPXODWRU�����IRU�D�YHORFLW\�RI�����NP�K� LI� WKH�UHFHLYHU�GHFRGHU
XQGHU�WHVW�LV�PRELOH��RU����NP�K�LI�WKH�UHFHLYHU�GHFRGHU�XQGHU�WHVW�LV�SRUWDEOH�

H� 5HFRUG�WKH�U�P�V��YDOXH�RI�WKH�RXWSXW�VLJQDO��-��RI�WKH�5D\OHLJK�IDGLQJ�VLPXODWRU�LQ�G%�m9��

I� $GMXVW�WKH�DWWHQXDWRU�����WR�SURGXFH�D�UDGLR�IUHTXHQF\�LQSXW�VLJQDO�OHYHO�WR�WKH�LQSXW�RI�WKH
UHFHLYHU�GHFRGHU��HTXDO� WR� WKH�VHQVLWLYLW\�XQGHU�PXOWLSDWK�SURSDJDWLRQ�FRQGLWLRQV� �6860�
�ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ�� DV� VWDWHG� LQ� WKH� HTXLSPHQW� VSHFLILFDWLRQ� WR� WKH� QHDUHVW
GHFLEHO�

J� 7UDQVPLW�WKH�VWDQGDUG�WUDLQ�RI�6&76��VHH�������

K� &DOFXODWH�DQG�QRWH�WKH�HUURU�UDWLR�

L� ,I�WKH�HUURU�UDWLR�HTXDOV�WKH�UHIHUHQFH�HUURU�UDWLR��ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ���WHUPLQDWH
WKH�PHDVXUHPHQW��5HFRUG� WKH�DWWHQXDWLRQ��0�� RI� VWHS�DWWHQXDWRU� ����DQG�SURFHHG� WR� VWHS
E��RI���������

,I�WKH�HUURU�UDWLR�LV�OHVV�WKDQ�UHIHUHQFH�HUURU�UDWLR��ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ���LQFUHDVH
WKH�DWWHQXDWLRQ�E\���G%�

,I� WKH�HUURU� UDWLR� LV�JUHDWHU� WKDQ� WKH� UHIHUHQFH�HUURU� UDWLR� �ELW� VWUHDP�RU� FKDUDFWHU� VWULQJ��
GHFUHDVH�WKH�DWWHQXDWLRQ�E\���G%�

M� 5HSHDW�VWHSV�J�� WKURXJK� L��XQWLO� WZR�FRQVHFXWLYH�YDOXHV�RI�HUURU� UDWLR�KDYH�EHHQ�REWDLQHG
ZKLFK�EUDFNHW� WKH� UHIHUHQFH�HUURU� UDWLR� �ELW� VWUHDP�RU�FKDUDFWHU�VWULQJ���5HFRUG� WKH�YDOXH
RI� DWWHQXDWLRQ�� $�� WKDW� FRUUHVSRQGV� WR� WKH� HUURU� UDWLR� ZKLFK� LV� MXVW� JUHDWHU� WKDQ� WKH
UHIHUHQFH�HUURU�UDWLR��ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ��

N� 5HSHDW� VWHSV� G�� WKURXJK� M�� IRU� YHORFLWLHV� RI� ��� NP�K�� ��� NP�K� DQG� ��� NP�K� LI� WKH
UHFHLYHU�GHFRGHU� XQGHU� WHVW� LV� PRELOH�� RU� �� NP�K�� �� NP�K� DQG� �� NP�K� LI� WKH
UHFHLYHU�GHFRGHU�XQGHU�WHVW�LV�SRUWDEOH�
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�������� 3UHVHQWDWLRQ�RI�UHVXOWV�IRU�ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ

D� &DOFXODWH�WKH�DWWHQXDWRU�YDOXHV��0��IRU�WKH�WKUHH�YHORFLWLHV�DV

0 $= - ��� �� �G%�

ZKHUH

$� LV�WKH�DWWHQXDWLRQ�UHFRUGHG�LQ�VWHS�M��RI���������

E� &DOFXODWH� WKH� VHQVLWLYLW\� XQGHU�PXOWLSDWK� SURSDJDWLRQ� FRQGLWLRQV� �ELW� VWUHDP� RU� FKDUDFWHU
VWULQJ���6��LQ�GHFLEHOV��IRU�HDFK�YHORFLW\�XVLQJ

6 - 0= - �� �G%�

ZKHUH

-� LV�WKH�U�P�V��OHYHO�RI�WKH�RXWSXW�RI�WKH�5D\OHLJK�IDGLQJ�VLPXODWRU� LQ�G%�m9���UHFRUGHG�LQ
VWHS�H��RI��������

0� LV�WKH�YDOXH�UHFRUGHG�LQ�VWHS�L��RI���������RU�FDOFXODWHG�LQ�VWHS�D��LQ�GHFLEHOV�

F� 5HFRUG�WKH� LQSXW�VLJQDO�DUUDQJHPHQW�XVHG�� WKH�FKDUDFWHULVWLFV�RI� WKH�6&76��ELW�VWUHDP�RU
FKDUDFWHU�VWULQJ���WKH�YHORFLWLHV�DQG�WKH�VHQVLWLYLW\�XQGHU�PXOWLSDWK�SURSDJDWLRQ�FRQGLWLRQV
�0860���ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ��

�������� 0HWKRG�RI�PHDVXUHPHQW�IRU�PHVVDJH�RU�VHOHFWLYH�FDOOLQJ

D� &RQQHFW� WKH�HTXLSPHQW�DV� LOOXVWUDWHG� LQ� ILJXUH��� �VHH�DQQH[�&� IRU�GHWDLOV�RI� WKH�5D\OHLJK
IDGLQJ�VLPXODWRU���$�FRPSDUDWRU�LV�DOVR�QHHGHG��VHH�����

E� $GMXVW� WKH� IUHTXHQF\� RI� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� WR� RQH� RI� WKH� VSHFLILHG
QRPLQDO�IUHTXHQFLHV�RU�WR�WKH�QRPLQDO�IUHTXHQF\�LI�WKLV�IUHTXHQF\�LV�XQLTXH�

F� 8VLQJ� WKH� HQFRGHU� ����� PRGXODWH� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� ZLWK� WKH
UHIHUHQFH� VHTXHQFH� RI� PHVVDJHV� WR� JHQHUDWH� WKH� VWDQGDUG� FRGHG� WHVW� VLJQDO� �6&76�
�PHVVDJH�RU�VHOHFWLYH�FDOOLQJ���VHH������DQG�������

G� $GMXVW�WKH�5D\OHLJK�IDGLQJ�VLPXODWRU�����IRU�D�YHORFLW\�RI�����NP�K� LI� WKH�UHFHLYHU�GHFRGHU
XQGHU�WHVW�LV�PRELOH��RU����NP�K�LI�WKH�UHFHLYHU�GHFRGHU�XQGHU�WHVW�LV�SRUWDEOH�

H� 5HFRUG�WKH�U�P�V��YDOXH�RI�WKH�RXWSXW�VLJQDO��-��RI�WKH�5D\OHLJK�IDGLQJ�VLPXODWRU�LQ�G%�m9��

I� $GMXVW� WKH� DWWHQXDWRU� ���� WR� D� YDOXH� ZKLFK� ZLOO� SURGXFH� D� KLJK� HUURU� UDWLR� �H�J�� ����� RU
JUHDWHU��

J� �� 7UDQVPLW�WKH�6&76�D�PD[LPXP�RI�WKUHH�WLPHV��WHUPLQDWLQJ�WKH�WUDQVPLVVLRQ�VHTXHQFH�
LI�WKH�UHFHLYHU�GHFRGHU�GRHV�QRW�UHFRJQL]H�DQ\�RI�LWV�6&76��$GMXVW�WKH�VWHS�DWWHQXDWRU
����DFFRUGLQJ�WR�VWHS�J����RU�J�����ZKLFKHYHU�LV�DSSURSULDWH�

�� ,I�WKH�UHFHLYHU�GHFRGHU�IDLOV�WR�UHFRJQL]H�HLWKHU�WKH�ILUVW��VHFRQG�RU�WKLUG�6&76��UHGXFH
WKH�DWWHQXDWLRQ�RI�����E\���G%�DQG�UHSHDW�VWHS�J����

�� ,I� WKH� UHFHLYHU�GHFRGHU� UHFRJQL]HV� WKH� WKUHH� 6&76�� UHFRUG� WKH� DWWHQXDWLRQ� YDOXH� LQ
GHFLEHOV�� LQFUHDVH� WKH�DWWHQXDWLRQ�RI� ����E\���G%�� UHFRUG� WKH�QHZ�DWWHQXDWLRQ�YDOXH� LQ
GHFLEHOV��DQG�SURFHHG�WR�VWHS�K����

K� �� 7UDQVPLW�WKH�6&76�D�PD[LPXP�RI�WKUHH�WLPHV��WHUPLQDWLQJ�WKH�WUDQVPLVVLRQ�VHTXHQFH�
LI�WKH�UHFHLYHU�GHFRGHU�GRHV�QRW�UHFRJQL]H�DQ\�RI�LWV�6&76��$GMXVW�WKH�VWHS�DWWHQXDWRU
����DFFRUGLQJ�WR�VWHS�K����RU�K�����ZKLFKHYHU�LV�DSSURSULDWH�

�� ,I�WKH�UHFHLYHU�GHFRGHU�IDLOV�WR�UHFRJQL]H�HLWKHU�WKH�ILUVW��VHFRQG�RU�WKLUG�6&76��UHGXFH
WKH� DWWHQXDWLRQ� RI� ���� E\� ��G%�� UHFRUG� WKH� QHZ� DWWHQXDWLRQ� YDOXH� LQ� GHFLEHOV�� DQG
UHSHDW�VWHS�K�����6HH�VWHS�L��

�� ,I� WKH� UHFHLYHU�GHFRGHU� UHFRJQL]HV� WKH� WKUHH�6&76�� LQFUHDVH� WKH�DWWHQXDWLRQ�RI� ����E\
��G%��UHFRUG�WKH�QHZ�DWWHQXDWLRQ�YDOXH�LQ�GHFLEHOV��DQG�UHSHDW�VWHS�K�����6HH�VWHS�L��

L� &RQWLQXH�VWHSV�K�����K����DQG�K����XQWLO�DWWHQXDWRU�YDOXHV�KDYH�EHHQ�UHFRUGHG����WLPHV�

127(�±�$� FDUHIXO� VWXG\�RI� WKH�H[DPSOH� LQ� ILJXUH�(����RI� DQQH[�(� LV� UHFRPPHQGHG� WR�DYRLG� WKH�SRVVLELOLW\� RI
PLVXQGHUVWDQGLQJ�VWHSV�J��DQG�K��
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M� 5HSHDW� VWHSV� G�� WKURXJK� L�� IRU� YHORFLWLHV� RI� ��� NP�K�� ��� NP�K� DQG� ��� NP�K� LI� WKH
UHFHLYHU�GHFRGHU� XQGHU� WHVW� LV� PRELOH�� RU� �� NP�K�� �� NP�K� DQG� �� NP�K� LI� WKH
UHFHLYHU�GHFRGHU�XQGHU�WHVW�LV�SRUWDEOH�

�������� 3UHVHQWDWLRQ�RI�UHVXOWV�IRU�PHVVDJH�RU�VHOHFWLYH�FDOOLQJ

D� &DOFXODWH� WKH� DYHUDJH� RI� WKH� DWWHQXDWLRQ� YDOXHV� UHFRUGHG� LQ� GHFLEHOV� LQ� VWHSV� J����� K���
DQG�K����RI���������IRU�HDFK�YHORFLW\�

E� 7KH� VHQVLWLYLW\� XQGHU�PXOWLSDWK� SURSDJDWLRQ� FRQGLWLRQV� �PHVVDJH� RU� VHOHFWLYH� FDOOLQJ���6�
LV�JLYHQ�E\

6 - %= - �� �G%�

ZKHUH

-� LV�WKH�YDOXH�UHFRUGHG�LQ�VWHS�H��RI���������

%� LV�WKH�DYHUDJH�RI�WKH�DWWHQXDWLRQ�YDOXHV�FDOFXODWHG�LQ�VWHS�D��LQ�GHFLEHOV�

F� 5HFRUG� WKH� LQSXW� VLJQDO� DUUDQJHPHQW� XVHG�� WKH� FKDUDFWHULVWLFV� RI� WKH�6&76� �PHVVDJH�RU
VHOHFWLYH�FDOOLQJ���WKH�YHORFLWLHV�DQG�WKH�VHQVLWLYLW\�XQGHU�PXOWLSDWK�SURSDJDWLRQ�FRQGLWLRQV
�0860���PHVVDJH�RU�VHOHFWLYH�FDOOLQJ��

������ 6SHFLILHG�XVDEOH�VHQVLWLYLW\�XQGHU�PXOWLSDWK
SURSDJDWLRQ�FRQGLWLRQV��6860���GDWD�

�������� 'HILQLWLRQ

7KH� U�P�V�� YDOXH� RI� D� 5D\OHLJK� IDGHG� LQSXW�VLJQDO� OHYHO� RI� WKH� VWDQGDUG� FRGHG� WHVW� VLJQDO
�6&76�� �GDWD�� VSHFLILHG� E\� WKH� 5HJXODWRU\� $XWKRULW\�� PDQXIDFWXUHU� RU� FXVWRPHU� DW� WKH
VSHFLILHG� IUHTXHQF\�� ZKLFK� UHVXOWV� LQ� DQ� HUURU� UDWLR� HTXDO� WR� RU� VPDOOHU� WKDQ� WKH� UHIHUHQFH
HUURU�UDWLR��GDWD��

127(� �� ±� 7R� PDNH� PHDQLQJIXO� PHDVXUHPHQWV�� WKH� VSHFLILHG� LQSXW�VLJQDO� OHYHO� VKRXOG� EH� FKRVHQ� WDNLQJ� LQWR
DFFRXQW�WKH�GLVSHUVLRQ�RI�WKH�VHQVLWLYLWLHV�RI�YDULRXV�HTXLSPHQWV�LQ�GHILQHG�HQYLURQPHQWDO�FRQGLWLRQV�

127(���±�7KH�PHGLDQ�YDOXH�RI�WKH�HQYHORSH�LV�����G%�OHVV�WKDQ�WKH�U�P�V��YDOXH�

�������� &RPSOLDQFH�WHVW�PHWKRG�±�6HQVLWLYLW\�XQGHU�PXOWLSDWK
SURSDJDWLRQ�FRQGLWLRQV��6860���GDWD�

D� &RQQHFW� WKH�HTXLSPHQW�DV� LOOXVWUDWHG� LQ� ILJXUH���DQG� LQFOXGH�D�FRPSDUDWRU� �VHH�DQQH[�&
IRU�GHWDLOV�RI�WKH�5D\OHLJK�IDGLQJ�VLPXODWRU�DQG�����IRU�WKH�FRPSDUDWRU��

E� $GMXVW� WKH� IUHTXHQF\� RI� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� WR� RQH� RI� WKH� VSHFLILHG
QRPLQDO�IUHTXHQFLHV�RU�WR�WKH�QRPLQDO�IUHTXHQF\�LI�WKLV�IUHTXHQF\�LV�XQLTXH�

F� 8VLQJ� WKH� HQFRGHU� ����� PRGXODWH� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� ZLWK� WKH
VWDQGDUG�WUDLQ�RI�FRGHG�WHVW�VLJQDO��GDWD��RU�ZLWK�WKH�VSHFLILHG�PHVVDJH�RU�VHOHFWLYH�FDOO�WR
JHQHUDWH�WKH�VWDQGDUG�FRGHG�WHVW�VLJQDO��GDWD���6&76���VHH������������������DQG������

G� $GMXVW�WKH�5D\OHLJK�IDGLQJ�VLPXODWRU�����IRU�D�YHORFLW\�RI�����NP�K� LI� WKH�UHFHLYHU�GHFRGHU
XQGHU�WHVW�LV�D�PRELOH��RU����NP�K�LI�WKH�UHFHLYHU�GHFRGHU�XQGHU�WHVW�LV�D�SRUWDEOH�

H� 5HFRUG�WKH�U�P�V��YDOXH�RI�WKH�RXWSXW�VLJQDO��-��RI�WKH�5D\OHLJK�IDGLQJ�VLPXODWRU�LQ�G%�m9��

I� $GMXVW� WKH� DWWHQXDWRU� ���� WR� SURGXFH� D� UDGLR�IUHTXHQF\� LQSXW� OHYHO� DW� WKH� LQSXW� RI� WKH
UHFHLYHU�GHFRGHU��HTXDO� WR� WKH�VHQVLWLYLW\�XQGHU�PXOWLSDWK�SURSDJDWLRQ�FRQGLWLRQV� �6860�
�GDWD��

J� 7UDQVPLW� WKH� VWDQGDUG� WUDLQ� RI� 6&76� IRU� ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ� �VHH� ������� RU
���VSHFLILHG�PHVVDJHV�RU�VHOHFWLYH�FDOOV�

K� ,I� WKHUH� DUH� ��� RU� OHVV� HUURUV� IRU� ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ�� RU� ��� RU� OHVV� HUURUV� IRU
PHVVDJH�RU�VHOHFWLYH�FDOO�� UHFRUG� WKDW� WKH� UHFHLYHU�GHFRGHU�GRHV�FRPSO\� IRU� WKLV� YHORFLW\
ZLWK� WKH� VSHFLILHG� VHQVLWLYLW\� UHGXFWLRQ� XQGHU� PXOWLSDWK� SURSDJDWLRQ� FRQGLWLRQV� �GDWD�
VSHFLILFDWLRQ�
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L� 5HSHDW�VWHSV�G��WKURXJK�K��IRU�YHORFLWLHV�RI����NP�K�����NP�K�DQG����NP�K�LI� WKH�UHFHLYHU�
GHFRGHU� XQGHU� WHVW� LV� D� PRELOH�� RU� �� NP�K�� �� NP�K� DQG� �� NP�K� LI� WKH� UHFHLYHU�GHFRGHU
XQGHU�WHVW�LV�D�SRUWDEOH�

M� ,I� LW� ZDV� UHFRUGHG� LQ� VWHS� K�� IRU� DOO� WKH� YHORFLWLHV� VHOHFWHG� LQ� VWHS� G�� WKDW� WKH� UHFHLYHU�
GHFRGHU�GLG�FRPSO\��WKHQ�UHFRUG�WKDW�WKH�UHFHLYHU�GHFRGHU�GRHV�FRPSO\�ZLWK�WKH�VSHFLILHG
XVDEOH� VHQVLWLYLW\� XQGHU� PXOWLSDWK� SURSDJDWLRQ� FRQGLWLRQV� �6860�� �GDWD�� VSHFLILFDWLRQ�
RWKHUZLVH�UHFRUG�WKDW�LW�GRHV�QRW�FRPSO\�

N� 5HFRUG� WKH� FKDUDFWHULVWLFV� RI� WKH� 6&76� �GDWD�� DQG� WKH� VSHFLILHG� VHQVLWLYLW\� XQGHU
PXOWLSDWK�SURSDJDWLRQ�FRQGLWLRQV��6860���GDWD��

���� $FFHSWDEOH�UDGLR�IUHTXHQF\�GLVSODFHPHQW��GDWD�

������ 'HILQLWLRQ

7KH�DELOLW\�RI�D� UHFHLYHU�GHFRGHU� WR�PLQLPL]H� WKH�GHJUDGDWLRQ�RI� WKH�GHVLUHG� UHVSRQVH�RI� WKH
UHFHLYHU�GHFRGHU� ZKHQ� WKH� LQSXW� VLJQDO� IUHTXHQF\� LV� GLVSODFHG� IURP� WKH� VSHFLILHG� QRPLQDO
IUHTXHQF\�

,W� LV� WKH� VPDOOHU� RI� WKH� WZR� SRVVLEOH� UDGLR�IUHTXHQF\� GLVSODFHPHQWV� WKDW� FDXVHV� DQ� LQSXW
VLJQDO�� ZKLFK� LV� ��G%� LQ� H[FHVV� RI� WKH� VHQVLWLYLW\� �686� RU� 086�� �GDWD�� WR� SURGXFH� DQ� HUURU
UDWLR�HTXDO�WR�WKH�UHIHUHQFH�HUURU�UDWLR��GDWD��

127(� �� ±� 5DGLR�IUHTXHQF\� GLVSODFHPHQW� LV� DQ� DEVROXWH� YDOXH� DQG� DQ� LQFUHDVH� LQ� WKH� GLVSODFHPHQW� PRYHV� WKH
UDGLR�IUHTXHQF\�DZD\�IURP�WKH�QRPLQDO�IUHTXHQF\�

127(���±�0HDVXUHG�YDOXHV�ZLWK�ELW�VWUHDP��FKDUDFWHU�VWULQJ�RU�PHVVDJH�PD\�GLIIHU�IURP�HDFK�RWKHU� LQ�DFFRUGDQFH
ZLWK�WKH�FRQVWUXFWLRQ�RI�WKH�FKDUDFWHU�RU�WKH�PHVVDJH�

������ 0HWKRG�RI�PHDVXUHPHQW�IRU�ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ

127(�±�7KH�YDOXH�RI�WKH�VHQVLWLYLW\��086�RU�686���ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ��GHWHUPLQHG�LQ�������RU�GHILQHG�LQ
������LV�UHTXLUHG�IRU�WKLV�PHDVXUHPHQW�

D� &RQQHFW� WKH� HTXLSPHQW� DV� LOOXVWUDWHG� LQ� ILJXUH� �� ZLWK� WKH� VZLWFKHV� LQ� SRVLWLRQ� E�� 7HVW
HTXLSPHQW�LWHPV�����DQG�����DQG�D�FRPSDUDWRU�DUH�UHTXLUHG��VHH������

E� $GMXVW� WKH� IUHTXHQF\� RI� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� WR� RQH� RI� WKH� VSHFLILHG
QRPLQDO�IUHTXHQFLHV�RU�WR�WKH�QRPLQDO�IUHTXHQF\�LI�WKLV�IUHTXHQF\�LV�XQLTXH�

F� 8VLQJ� WKH� HQFRGHU� ����� PRGXODWH� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� ZLWK� WKH
VWDQGDUG� WUDLQ� RI� FRGHG� WHVW� VLJQDO� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ�� WR� JHQHUDWH� WKH
VWDQGDUG� FRGHG� WHVW� VLJQDO� �6&76�� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ�� �VHH� ������ ������ DQG
������

G� $GMXVW�WKH�OHYHO�RI�WKH�LQSXW�VLJQDO�WR�WKH�UHFHLYHU�GHFRGHU�WR�D�YDOXH���G%�LQ�H[FHVV�RI�WKH
VHQVLWLYLW\��686�RU�086���ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ���GHWHUPLQHG�LQ�����

H� $GMXVW� WKH� LQSXW� VLJQDO� IUHTXHQF\� GLVSODFHPHQW� WR� WKH� YDOXH� RI� WKH� DFFHSWDEOH
UDGLR�IUHTXHQF\� GLVSODFHPHQW� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ�� VWDWHG� LQ� WKH� HTXLSPHQW
VSHFLILFDWLRQ�

I� 7UDQVPLW�WKH�VWDQGDUG�WUDLQ�RI�6&76��VHH�������

J� &DOFXODWH�DQG�QRWH�WKH�HUURU�UDWLR�

K� ,I�WKH�HUURU�UDWLR�HTXDOV�WKH�UHIHUHQFH�HUURU�UDWLR��ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ���WHUPLQDWH
WKH�PHDVXUHPHQW��5HFRUG� WKH� UDGLR�IUHTXHQF\�GLVSODFHPHQW��)�� DV� WKH� DFFHSWDEOH� UDGLR�
IUHTXHQF\� GLVSODFHPHQW� �686� RU� 086�� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ��� DQG� SURFHHG� WR
VWHS�E��RI�������

,I� WKH� HUURU� UDWLR� LV� OHVV� WKDQ� WKH� UHIHUHQFH� HUURU� UDWLR� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ��
LQFUHDVH�WKH�IUHTXHQF\�GLVSODFHPHQW�E\�����+]�

,I� WKH�HUURU� UDWLR� LV�JUHDWHU� WKDQ� WKH� UHIHUHQFH�HUURU� UDWLR� �ELW� VWUHDP�RU� FKDUDFWHU� VWULQJ��
GHFUHDVH�WKH�IUHTXHQF\�GLVSODFHPHQW�E\�����+]�

L� 5HSHDW�VWHSV�I�� WKURXJK�K��XQWLO� WZR�FRQVHFXWLYH�YDOXHV�RI�HUURU�UDWLR�KDYH�EHHQ�REWDLQHG
ZKLFK� EUDFNHW� WKH� UHIHUHQFH� HUURU� UDWLR� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ��� 5HFRUG� WKH
IUHTXHQF\�GLVSODFHPHQW��'�� WKDW� FRUUHVSRQGV� WR� WKH�HUURU� UDWLR�ZKLFK� LV� MXVW� JUHDWHU� WKDQ
WKH�UHIHUHQFH�HUURU�UDWLR��ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ��
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M� 5HSHDW� VWHSV� H�� WKURXJK� L�� IRU� WKH� IUHTXHQF\� GLVSODFHPHQW� RQ� WKH� RWKHU� VLGH� RI� WKH
VSHFLILHG�QRPLQDO�IUHTXHQF\�

������ 3UHVHQWDWLRQ�RI�UHVXOWV�IRU�ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ

D� &DOFXODWH�WKH�XSSHU�DQG�ORZHU�UDGLR�IUHTXHQF\�GLVSODFHPHQW��)��DV

) '= - �� �� �+]�

ZKHUH

'�LV�WKH�PDJQLWXGH�RI�WKH�IUHTXHQF\�GLVSODFHPHQW�UHFRUGHG�LQ�VWHS�L��RU�M��RI�������

E� 7KH�DFFHSWDEOH�UDGLR�IUHTXHQF\�GLVSODFHPHQW��686�RU�086��LV�WKH�VPDOOHVW�YDOXH�RI�)�

F� 5HFRUG� WKH� LQSXW� VLJQDO� DUUDQJHPHQW� XVHG�� FKDUDFWHULVWLFV� RI� WKH� 6&76� �ELW� VWUHDP� RU
FKDUDFWHU� VWULQJ�� DQG� WKH� DFFHSWDEOH� UDGLR�IUHTXHQF\� GLVSODFHPHQW� �UHIHUUHG� WR� 686� RU
086���ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ��

127(�±�7KLV�PHWKRG�RI�PHDVXUHPHQW� LV�VXLWDEOH� IRU�PDNLQJ�PHDVXUHPHQWV�DW� OHYHOV�RWKHU� WKDQ� WKH���G%� LQFUHDVH
SHU�VWHS�G��RI������

������ 0HWKRG�RI�PHDVXUHPHQW�IRU�PHVVDJH�RU�VHOHFWLYH�FDOOLQJ

127(�±�7KH�YDOXH�RI�WKH�VHQVLWLYLW\��086�RU�686���PHVVDJH�RU�VHOHFWLYH�FDOOLQJ��GHWHUPLQHG�LQ�������RU�GHILQHG�LQ
������LV�UHTXLUHG�IRU�WKLV�PHDVXUHPHQW�

D� &RQQHFW� WKH� HTXLSPHQW� DV� LOOXVWUDWHG� LQ� ILJXUH� �� ZLWK� WKH� VZLWFKHV� LQ� SRVLWLRQ� E�� 7HVW
HTXLSPHQW�LWHPV�����DQG�����DQG�D�FRPSDUDWRU�DUH�UHTXLUHG��VHH������

E� $GMXVW� WKH� IUHTXHQF\� RI� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� WR� RQH� RI� WKH� VSHFLILHG
QRPLQDO�IUHTXHQFLHV�RU�WR�WKH�QRPLQDO�IUHTXHQF\�LI�WKLV�IUHTXHQF\�LV�XQLTXH�

F� 8VLQJ� WKH� HQFRGHU� ����� PRGXODWH� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� ZLWK� WKH
UHIHUHQFH� VHTXHQFH� RI� PHVVDJH� RU� VHOHFWLYH� FDOOV� WR� JHQHUDWH� WKH� VWDQGDUG� FRGHG� WHVW
VLJQDO��6&76���PHVVDJH�RU�VHOHFWLYH�FDOOLQJ���VHH������DQG�������

G� $GMXVW�WKH�OHYHO�RI�WKH�LQSXW�VLJQDO�WR�WKH�UHFHLYHU�GHFRGHU�WR�D�YDOXH���G%�LQ�H[FHVV�RI�WKH
VHQVLWLYLW\��686�RU�086���PHVVDJH�RU�VHOHFWLYH�FDOOLQJ��GHWHUPLQHG�LQ�����

H� ,QFUHDVH� WKH� LQSXW�VLJQDO� IUHTXHQF\� GLVSODFHPHQW� WR� D� YDOXH� ZKLFK� ZLOO� SURGXFH� D� KLJK
HUURU�UDWLR��H�J�������RU�JUHDWHU��

I� �� 7UDQVPLW� WKH�6&76�D�PD[LPXP�RI� IRXU� WLPHV�� WHUPLQDWLQJ� WKH� WUDQVPLVVLRQ�VHTXHQFH�
LI� WKH� UHFHLYHU�GHFRGHU� GRHV� QRW� UHFRJQL]H� DQ\� RI� LWV� 6&76�� DGMXVW� WKH� LQSXW� VLJQDO
IUHTXHQF\�GLVSODFHPHQW�DFFRUGLQJ�WR�VWHS�I����RU�I�����ZKLFKHYHU�LV�DSSURSULDWH�

�� ,I�WKH�UHFHLYHU�GHFRGHU�IDLOV�WR�UHFRJQL]H�HLWKHU�WKH�ILUVW��VHFRQG��WKLUG��RU�IRXUWK�6&76�
GHFUHDVH�WKH�LQSXW�VLJQDO�IUHTXHQF\�GLVSODFHPHQW�E\�����+]��DQG�UHSHDW�VWHS�I����

�� ,I�WKH�UHFHLYHU�GHFRGHU�UHFRJQL]HV�IRXU�6&76��UHFRUG�WKH�IUHTXHQF\�

J� 5HSHDW� VWHSV� H�� WR� I�� IRU� WKH� IUHTXHQF\� GLVSODFHPHQW� RQ� WKH� RWKHU� VLGH� RI� WKH� VSHFLILHG
QRPLQDO�IUHTXHQF\�

������ 3UHVHQWDWLRQ�RI�UHVXOWV�IRU�PHVVDJH�RU�VHOHFWLYH�FDOOLQJ

D� 5HFRUG�WKH�DFFHSWDEOH�UDGLR�IUHTXHQF\�GLVSODFHPHQW��UHIHUUHG�WR�686�RU�086���PHVVDJH
RU�VHOHFWLYH�FDOOLQJ��DV�WKH�VPDOOHU�RI�WKH�YDOXHV�LQ�VWHS�I����RI�������

E� 5HFRUG� WKH� LQSXW� VLJQDO� DUUDQJHPHQW� XVHG�� FKDUDFWHULVWLFV� RI� WKH� 6&76� �PHVVDJH� RU
VHOHFWLYH�FDOOLQJ��DQG�WKH�VHQVLWLYLW\��686�RU�086���PHVVDJH�RU�VHOHFWLYH�FDOOLQJ��

127(�±�7KLV�PHWKRG�RI�PHDVXUHPHQW� LV�VXLWDEOH� IRU�PDNLQJ�PHDVXUHPHQWV�DW� OHYHOV�RWKHU� WKDQ� WKH���G%� LQFUHDVH
SHU�VWHS�G��RI�������

������ &RPSOLDQFH�WHVW�PHWKRG�±�$FFHSWDEOH�UDGLR�IUHTXHQF\�GLVSODFHPHQW��GDWD�

127(� ±� 7KH� YDOXH� RI� WKH� VHQVLWLYLW\� �086� RU� 686�� �GDWD�� GHWHUPLQHG� LQ� ������ RU� ������ RU� GHILQHG� LQ� ������ LV
UHTXLUHG�IRU�WKLV�PHDVXUHPHQW�
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D� &RQQHFW�WKH�HTXLSPHQW�DV�LOOXVWUDWHG�LQ�ILJXUH���ZLWK�WKH�VZLWFKHV�LQ�SRVLWLRQ�E��XVLQJ�WHVW
HTXLSPHQW�LWHPV�����DQG�����DQG�D�FRPSDUDWRU��VHH������

E� $GMXVW� WKH� IUHTXHQF\� RI� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� WR� RQH� RI� WKH� VSHFLILHG
QRPLQDO�IUHTXHQFLHV�RU�WR�WKH�QRPLQDO�IUHTXHQF\�LI�WKLV�IUHTXHQF\�LV�XQLTXH�

F� 8VLQJ� WKH� HQFRGHU� ����� PRGXODWH� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� ZLWK� WKH
VWDQGDUG�WUDLQ�RI�FRGHG�WHVW�VLJQDO��GDWD��RU�ZLWK�WKH�VSHFLILHG�PHVVDJH�RU�VHOHFWLYH�FDOO�WR
JHQHUDWH�WKH�VWDQGDUG�FRGHG�WHVW�VLJQDO��GDWD���6&76���VHH������������������DQG�������

G� $GMXVW�WKH�OHYHO�RI�WKH�LQSXW�VLJQDO�WR�WKH�UHFHLYHU�GHFRGHU�WR�D�YDOXH���G%�LQ�H[FHVV�RI�WKH
VHQVLWLYLW\��686�RU�086���GDWD��GHWHUPLQHG�LQ�����

H� $GMXVW�WKH�LQSXW�VLJQDO�IUHTXHQF\�GLVSODFHPHQW�WR�WKH�XSSHU��³ORZHU´�IRU�VWHS�K���VSHFLILHG
YDOXH�RI�WKH�DFFHSWDEOH�UDGLR�IUHTXHQF\�GLVSODFHPHQW��GDWD��

I� 7UDQVPLW� WKH� VWDQGDUG� WUDLQ� RI� 6&76� IRU� ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ� �VHH� ������� RU
���VSHFLILHG�PHVVDJHV�RU�VHOHFWLYH�FDOOV�

J� ,I� WKHUH�DUH����RU� OHVV�HUURUV� IRU�ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ��RU� WKUHH�RU� OHVV�HUURUV� IRU
PHVVDJH� RU� VHOHFWLYH� FDOO�� UHFRUG� WKDW� IRU� WKLV� GLVSODFHPHQW� WKH� UHFHLYHU�GHFRGHU� GRHV
FRPSO\�ZLWK� WKH� XSSHU� VSHFLILHG� DFFHSWDEOH� UDGLR�IUHTXHQF\� GLVSODFHPHQW� �GDWD�� VSHFLIL�
FDWLRQ��RWKHUZLVH�UHFRUG�WKDW�LW�GRHV�QRW�FRPSO\�

K� 5HSHDW� VWHSV� H�� WKURXJK� J�� IRU� WKH� IUHTXHQF\� GLVSODFHPHQW� RQ� WKH� ORZHU� VLGH� RI� WKH
VSHFLILHG�QRPLQDO�IUHTXHQF\�

L� ,I� LW� ZDV� UHFRUGHG� LQ� VWHS� J�� WKDW� WKH� UHFHLYHU�GHFRGHU� GRHV� FRPSO\� IRU� ERWK� IUHTXHQF\
GLVSODFHPHQWV�� WKHQ� UHFRUG� WKDW� LW� GRHV� FRPSO\� ZLWK� WKH� DFFHSWDEOH� UDGLR�IUHTXHQF\
GLVSODFHPHQW��GDWD��VSHFLILFDWLRQ��RWKHUZLVH�UHFRUG�WKDW�LW�GRHV�QRW�FRPSO\�

M� 5HFRUG� WKH� LQSXW� VLJQDO� DUUDQJHPHQW� XVHG�� FKDUDFWHULVWLFV� RI� WKH� 6&76� �GDWD�� WKH
VHQVLWLYLW\��686�RU�086���GDWD��DQG�WKH�VSHFLILHG�YDOXH�RI�WKH�DFFHSWDEOH�UDGLR�IUHTXHQF\
GLVSODFHPHQW��GDWD��

���� ,PSXOVLYH�QRLVH�WROHUDQFH��GDWD�

������ 'HILQLWLRQ

7KH� DELOLW\� RI� D� UHFHLYHU� WR� SUHYHQW� LPSXOVLYH�QRLVH� IURP� GHJUDGLQJ� WKH� GHVLUHG� UHVSRQVH� DW
WKH�RXWSXW�RI�WKH�UHFHLYHU�

,W�LV�H[SUHVVHG�DV�WKH�UDWLR�RI

D� WKH� PHGLDQ� OHYHO� RI� VSHFWUXP� DPSOLWXGH� RI� WKH� LPSXOVLYH�QRLVH� WKDW� FDXVHV� D� ZDQWHG
VLJQDO��ZKLFK�LV���G%�LQ�H[FHVV�RI�WKH�VHQVLWLYLW\��686�RU�086���GDWD���WR�SURGXFH�DQ�HUURU
UDWLR�HTXDO�WR�WKH�UHIHUHQFH�HUURU�UDWLR��GDWD���WR

E� WKH�ZDQWHG�VLJQDO� OHYHO� �VHQVLWLYLW\� �686��SOXV���G%��RU� WKH�VHQVLWLYLW\� �086���WKH�ZDQWHG
VLJQDO�OHYHO�LV�WKH�VHQVLWLYLW\��086��SOXV���G%��

������ 0HWKRG�RI�PHDVXUHPHQW�IRU�ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ

127(���±�7KH�YDOXH�RI�WKH�VHQVLWLYLW\��086�RU�686���ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ��GHWHUPLQHG�LQ�������RU�GHILQHG
LQ�������LV�UHTXLUHG�IRU�WKLV�PHDVXUHPHQW�

127(���±�)RU�LQIRUPDWLRQ�RQ�WKH�FKDUDFWHULVWLFV�DQG�FDOLEUDWLRQ�RI�D�UDQGRP�LPSXOVH�JHQHUDWRU��VHH�DQQH[�*�

D� &DOLEUDWH� WKH� UDQGRP� LPSXOVH� JHQHUDWRU� LQ� DFFRUGDQFH� ZLWK� FODXVH�*��� RI� DQQH[� *� DQG
UHFRUG�WKH�VSHFWUXP�DPSOLWXGH�6�LQ�G%�m9��0+]�

E� &RQQHFW� WKH� HTXLSPHQW� DV� LOOXVWUDWHG� LQ� ILJXUH� ��� DQG� FRQQHFW� WKH� UDQGRP� LPSXOVH
JHQHUDWRU� WR� WKH� LQSXW�RI�VWHS�DWWHQXDWRU� ����� ,QFUHDVH� WKH�DWWHQXDWLRQ�RI�DWWHQXDWRU� ���� WR
D�KLJK�YDOXH�

F� $GMXVW� WKH� IUHTXHQF\� RI� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� WR� RQH� RI� WKH� VSHFLILHG
QRPLQDO�IUHTXHQFLHV�RU�WR�WKH�QRPLQDO�IUHTXHQF\�LI�WKLV�IUHTXHQF\�LV�XQLTXH�

G� 0RGXODWH� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� ZLWK� WKH� VWDQGDUG� FRGHG� WHVW� VLJQDO
�6&76��
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H� ,Q� WKH� DEVHQFH� RI� WKH� LPSXOVLYH� QRLVH�� DGMXVW� WKH� VLJQDO� DW� WKH� LQSXW� RI� PDWFKLQJ� DQG
FRPELQLQJ�QHWZRUN�����WR�EH���G%�LQ�H[FHVV�RI�WKH�VHQVLWLYLW\��686�RU�086���ELW�VWUHDP�RU
FKDUDFWHU�VWULQJ��GHWHUPLQHG�LQ������SOXV�WKH�ORVV�RI�WKH�PDWFKLQJ�DQG�FRPELQLQJ�QHWZRUN�

I� $GMXVW�WKH�UDQGRP�LPSXOVH�JHQHUDWRU�WR�WKH�IROORZLQJ�VHWWLQJV�

± D�IUHTXHQF\�����N+]�EHORZ�WKH�VWDQGDUG�LQSXW�IUHTXHQF\�

± DQ�DYHUDJH�SXOVH�UHSHWLWLRQ�UDWH�RI�����LPSXOVHV�SHU�VHFRQG�

± D�SXOVH�GXUDWLRQ�RI�����m6�

± D�VWDQGDUG�GHYLDWLRQ�RI�DPSOLWXGH�RI���G%�

± D����+]�FXW�RII�IUHTXHQF\�RI�WKH�ORZ�SDVV�ILOWHU�IRU�UDQGRP�DPSOLWXGH�GLVWULEXWLRQ�

± D�PLQLPXP�VSHFWUXP�DPSOLWXGH��WKH�VDPH�VWDWH�DV�VWHS�D���

127(���±�7KH� UDQGRP� LPSXOVH�JHQHUDWRU� VHWWLQJV�VLPXODWH� WKH� UDGLR�IUHTXHQF\�QRLVH�SURGXFHG�E\�FLW\� WUDIILF
WKDW�ZRXOG�LPSLQJH�RQ�WKH�DQWHQQD�RI�D�QHDUE\�PRELOH� ODQG�VWDWLRQ��7KH�DERYH�VHWWLQJV�RI� WKH�UDQGRP�LPSXOVH
JHQHUDWRU�DUH�QRW�DSSOLFDEOH�WR�RWKHU�HQYLURQPHQWV�

J� $GMXVW� WKH� VWHS� DWWHQXDWRU� ���� WR� SURGXFH� WKH� VHQVLWLYLW\� �686� RU� 086�� �ELW� VWUHDP� RU
FKDUDFWHU� VWULQJ�� PXOWLSOLHG� E\� WKH� UDWLR� RI� WKH� LPSXOVH�QRLVH� WROHUDQFH� �ELW� VWUHDP� RU
FKDUDFWHU�VWULQJ��VWDWHG� LQ� WKH�HTXLSPHQW�VSHFLILFDWLRQ��SOXV� WKH� ORVV�RI� WKH�PDWFKLQJ�DQG
FRPELQLQJ�QHWZRUN�����

K� 7UDQVPLW�WKH�VWDQGDUG�WUDLQ�RI�6&76��VHH�������

L� &DOFXODWH�DQG�QRWH�WKH�HUURU�UDWLR�

M� �� ,I� WKH� HUURU� UDWLR� HTXDOV� WKH� UHIHUHQFH� HUURU� UDWLR� �ELW� VWUHDP� RU� FKDUDFWHU� VWULQJ��
WHUPLQDWH� WKH�PHDVXUHPHQW�� 5HFRUG� WKH� DWWHQXDWLRQ�'� RI� WKH� VWHS� DWWHQXDWRU� ���� DQG
SURFHHG�WR�VWHS�E��RI�������

�� ,I� WKH�HUURU� UDWLR� LV� OHVV� WKDQ� WKH� UHIHUHQFH�HUURU� UDWLR� �ELW� VWUHDP�RU�FKDUDFWHU�VWULQJ��
GHFUHDVH�WKH�DWWHQXDWLRQ�RI�WKH�VWHS�DWWHQXDWRU�����E\���G%�

�� ,I� WKH� HUURU� UDWLR� LV� JUHDWHU� WKDQ� WKH� UHIHUHQFH� HUURU� UDWLR� �ELW� VWUHDP� RU� FKDUDFWHU
VWULQJ��LQFUHDVH�WKH�DWWHQXDWLRQ�RI�WKH�VWHS�DWWHQXDWRU�����E\���G%�

N� 5HSHDW�VWHSV�K��WR�M��XQWLO�WZR�FRQVHFXWLYH�YDOXHV�RI�HUURU�UDWLR�KDYH�EHHQ�REWDLQHG�ZKLFK
EUDFNHW�WKH�UHIHUHQFH�HUURU�UDWLR��ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ���5HFRUG�WKH�DWWHQXDWLRQ�8
LQ�GHFLEHOV�RI� WKH�VWHS�DWWHQXDWRU� WKDW�FRUUHVSRQGV� WR� WKH�HUURU� UDWLR�ZKLFK� LV� MXVW�JUHDWHU
WKDQ�WKH�UHIHUHQFH�HUURU�UDWLR��ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ��

127(�±�7KH�DERYH�SURFHGXUH�GRHV�QRW�XVH�WKH�UDQGRP�LPSXOVH�JHQHUDWRU�LQWHUQDO�DWWHQXDWRU�ZKLFK�ZRXOG�QHHG�WR
EH�VHW� WR� WKH�PLQLPXP�FRQVWDQW� YDOXH�� ,I� WKH�DWWHQXDWLRQ� YDULDEOH� UDQJH�RI� WKH�DWWHQXDWRU� ���� LV� QRW� VXIILFLHQW�� WKH
LQWHUQDO� DWWHQXDWRU�PD\� EH� XVHG�� LQ� DGGLWLRQ�� DQG� WKH� DWWHQXDWLRQ� YDOXH� FKDQJH� FRXOG� EH� DGGHG� WR� RU� VXEWUDFWHG
IURP�WKH�DWWHQXDWLRQ�YDOXH�RI�WKH�DWWHQXDWRU�����

������ 3UHVHQWDWLRQ�RI�UHVXOWV�IRU�ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ

D� &DOFXODWH�WKH�DWWHQXDWLRQ�OHYHO�'�DV�IROORZV�

' 8= - ��� �� �G%�

ZKHUH�

8� LV�WKH�DWWHQXDWLRQ�UHFRUGHG�LQ�VWHS�N��RI�������

E� &DOFXODWH�WKH�LPSXOVLYH�QRLVH�WROHUDQFH��,��HLWKHU�DV�

, 6 ' 5= - - �� �IRU�WROHUDQFH�086��� �G%�m9��0+]���RU

, 6 ' 5= - - - � �� �IRU�WROHUDQFH�686��� �G%�m9��0+]�
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ZKHUH

6� LV�WKH�VSHFWUXP�DPSOLWXGH�UHFRUGHG�LQ�VWHS�D��RI�������

'� LV�WKH�DWWHQXDWLRQ�YDOXH�FDOFXODWHG�LQ�VWHS�D��RU�WKH�YDOXH�UHFRUGHG�LQ�VWHS�M��RI�������

5� LV�WKH�VHQVLWLYLW\��686�RU�086���ELW�VWUHDP�RU�FKDUDFWHU�VWULQJ��LQ�G%�m9��SOXV�WKH�ORVV
RI�WKH�PDWFKLQJ�DQG�FRPELQLQJ�QHWZRUN�����

F� 5HFRUG� WKH� LPSXOVLYH�QRLVH� WROHUDQFH� �UHIHUUHG� WR�686�RU�086�� �ELW� VWUHDP� RU� FKDUDFWHU
VWULQJ��� WKH� VWDQGDUG� LQSXW� IUHTXHQF\�� WKH� VHQVLWLYLW\� �686� RU� 086�� �ELW� VWUHDP� RU
FKDUDFWHU�VWULQJ��DQG�WKH�VHWWLQJV�RI�WKH�UDQGRP�LPSXOVH�JHQHUDWRU�

������ 0HWKRG�RI�PHDVXUHPHQW�IRU�PHVVDJH�RU�VHOHFWLYH�FDOOLQJ

127(���±�7KH�YDOXH�RI� WKH�VHQVLWLYLW\��086�RU�686���PHVVDJH�RU�VHOHFWLYH�FDOOLQJ��GHWHUPLQHG�LQ�������RU�GHILQHG
LQ�������LV�UHTXLUHG�IRU�WKLV�PHDVXUHPHQW�

127(���±�)RU�LQIRUPDWLRQ�RQ�WKH�FKDUDFWHULVWLFV�DQG�FDOLEUDWLRQ�RI�D�UDQGRP�LPSXOVH�JHQHUDWRU��VHH�DQQH[�*�

D� &DOLEUDWH� WKH� UDQGRP� LPSXOVH� JHQHUDWRU� LQ� DFFRUGDQFH� ZLWK� FODXVH�*��� RI� DQQH[� *� DQG
UHFRUG�WKH�VSHFWUXP�DPSOLWXGH�6�LQ�G%�m9��0+]�

E� &RQQHFW� WKH� HTXLSPHQW� DV� LOOXVWUDWHG� LQ� ILJXUH� ��� DQG� FRQQHFW� WKH� UDQGRP� LPSXOVH
JHQHUDWRU� WR� WKH� LQSXW�RI�VWHS�DWWHQXDWRU� ����� ,QFUHDVH� WKH�DWWHQXDWLRQ�RI�DWWHQXDWRU� ���� WR
D�KLJK�YDOXH�

F� $GMXVW� WKH� IUHTXHQF\� RI� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� WR� RQH� RI� WKH� VSHFLILHG
QRPLQDO�IUHTXHQFLHV�RU�WR�WKH�QRPLQDO�IUHTXHQF\�LI�WKLV�IUHTXHQF\�LV�XQLTXH�

G� 0RGXODWH� WKH� UDGLR�IUHTXHQF\� VLJQDO� JHQHUDWRU� ���� ZLWK� WKH� VWDQGDUG� FRGHG� WHVW� VLJQDO
�6&76��

H� ,Q� WKH� DEVHQFH� RI� WKH� LPSXOVLYH� QRLVH�� DGMXVW� WKH� VLJQDO� DW� WKH� LQSXW� RI� PDWFKLQJ� DQG
FRPELQLQJ�QHWZRUN����� WR�EH���G%� LQ�H[FHVV�RI� WKH�VHQVLWLYLW\� �686�RU�086���PHVVDJH�RU
VHOHFWLYH�FDOOLQJ���GHWHUPLQHG�LQ�����SOXV�WKH�ORVV�RI�WKH�PDWFKLQJ�DQG�FRPELQLQJ�QHWZRUN�

I� $GMXVW�WKH�UDQGRP�LPSXOVH�JHQHUDWRU�WR�WKH�IROORZLQJ�VHWWLQJV�

± D�IUHTXHQF\�����N+]�EHORZ�WKH�VWDQGDUG�LQSXW�IUHTXHQF\�

± DQ�DYHUDJH�SXOVH�UHSHWLWLRQ�UDWH�RI�����LPSXOVHV�SHU�VHFRQG�

± D�SXOVH�GXUDWLRQ�RI�����m6�

± D�VWDQGDUG�GHYLDWLRQ�RI�DPSOLWXGH�RI���G%�

± D����+]�FXW�RII�IUHTXHQF\�RI�WKH�ORZ�SDVV�ILOWHU�IRU�UDQGRP�DPSOLWXGH�GLVWULEXWLRQ�

± D�PLQLPXP�DWWHQXDWLRQ��WKH�VDPH�VWDWH�DV�VWHS�D���

127(���±�7KH� UDQGRP� LPSXOVH�JHQHUDWRU� VHWWLQJV�VLPXODWH� WKH� UDGLR�IUHTXHQF\�QRLVH�SURGXFHG�E\�FLW\� WUDIILF
WKDW�ZRXOG�LPSLQJH�RQ�WKH�DQWHQQD�RI�D�QHDUE\�PRELOH� ODQG�VWDWLRQ��7KH�DERYH�VHWWLQJV�RI� WKH�UDQGRP�LPSXOVH
JHQHUDWRU�DUH�QRW�DSSOLFDEOH�WR�RWKHU�HQYLURQPHQWV�

J� 'HFUHDVH� WKH� VWHS� DWWHQXDWRU� ���� WR� D� YDOXH� ZKLFK� ZLOO� SURGXFH� D� KLJK� HUURU� UDWLR� �H�J�
�����RU�JUHDWHU��

K� �� 7UDQVPLW�WKH�6&76�D�PD[LPXP�RI�WKUHH�WLPHV��WHUPLQDWLQJ�WKH�WUDQVPLVVLRQ�VHTXHQFH�
$GMXVW�WKH�VWHS�DWWHQXDWRU�����DFFRUGLQJ�WR�VWHS�K����RU�K�����ZKLFKHYHU�LV�DSSURSULDWH�

�� ,I� WKH� UHFHLYHU�GHFRGHU� IDLOV� WR� UHFRJQL]H� HLWKHU� WKH� ILUVW�� VHFRQG� RU� WKLUG� 6&76�
LQFUHDVH�WKH�DWWHQXDWLRQ�RI�����E\���G%�DQG�UHSHDW�VWHS�K����

�� ,I� WKH� UHFHLYHU�GHFRGHU� UHFRJQL]HV� WKH� WKUHH� 6&76�� UHFRUG� WKH� DWWHQXDWLRQ� YDOXH� LQ
GHFLEHOV��GHFUHDVH�WKH�DWWHQXDWLRQ�RI�����E\���G%��UHFRUG�WKH�QHZ�DWWHQXDWLRQ�YDOXH� LQ
GHFLEHOV��DQG�SURFHHG�WR�VWHS�L����

L� �� 7UDQVPLW�WKH�6&76�D�PD[LPXP�RI�WKUHH�WLPHV��WHUPLQDWLQJ�WKH�WUDQVPLVVLRQ�VHTXHQFH�
$GMXVW�WKH�VWHS�DWWHQXDWRU�����DFFRUGLQJ�WR�VWHS�L����RU�L�����ZKLFKHYHU�LV�DSSURSULDWH�

�� ,I� WKH� UHFHLYHU�GHFRGHU� IDLOV� WR� UHFRJQL]H� HLWKHU� WKH� ILUVW�� VHFRQG� RU� WKLUG� 6&76�
LQFUHDVH� WKH�DWWHQXDWLRQ�RI� ����E\���G%�� UHFRUG� WKH�QHZ�DWWHQXDWLRQ�YDOXH� LQ�GHFLEHOV�
DQG�UHSHDW�VWHS�L�����6HH�VWHS�M��

�� ,I� WKH� UHFHLYHU�GHFRGHU� UHFRJQL]HV� WKH� WKUHH� 6&76�� UHGXFH� WKH� DWWHQXDWLRQ� RI� ���� E\
��G%��UHFRUG�WKH�QHZ�DWWHQXDWLRQ�YDOXH�LQ�GHFLEHOV��DQG�UHSHDW�VWHS�L�����6HH�VWHS�M��
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