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7KLV�%ULWLVK�6WDQGDUG�KDV�EHHQ�SUHSDUHG�E\�6XEFRPPLWWHH�(3/��������,W�LV�WKH�
(QJOLVK�ODQJXDJH�YHUVLRQ�RI�(1���������������LQFOXGLQJ�
DPHQGPHQW�$��������,W�ZDV�UHQXPEHUHG�E\�DPHQGPHQW�IURP�%6��������������,W�
LV�LGHQWLFDO�ZLWK�,(&���������������0HWKRGV�RI�PHDVXUHPHQW�RQ�UDGLR�UHFHLYHUV�
IRU�YDULRXV�FODVVHV�RI�HPLVVLRQ�¦�3DUW����5HFHLYHUV�IRU�DPSOLWXGH�PRGXODWHG�
VRXQG�EURDGFDVWLQJ�HPLVVLRQV��LQFOXGLQJ�FRUULJHQGXP�0DUFK������DQG�LQFOXGLQJ�
DPHQGPHQW���������SXEOLVKHG�E\�WKH�,QWHUQDWLRQDO�(OHFWURWHFKQLFDO�&RPPLVVLRQ�
�,(&��
7KH�VWDUW�DQG�ILQLVK�RI�WH[W�LQWURGXFHG�RU�DOWHUHG�E\�DPHQGPHQW�LV�LQGLFDWHG�LQ�
WKH�WH[W�E\�WDJV�!"� 7DJV�LQGLFDWLQJ�FKDQJHV�WR�,(&�WH[W�FDUU\�WKH�QXPEHU�RI�
WKH�,(&�DPHQGPHQW��)RU�H[DPSOH��WH[W�DOWHUHG�E\�,(&�DPHQGPHQW���LV�LQGLFDWHG�
E\�!"�� ..
2WKHU�SDUWV�LQ�WKLV�VHULHV�SXEOLVKHG�WR�GDWH�LQFOXGH�
¦�%6��������������*HQHUDO�FRQVLGHUDWLRQV�DQG�PHWKRGV�RI�PHDVXUHPHQW�
LQFOXGLQJ�DXGLR�IUHTXHQF\�PHDVXUHPHQWV�
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UHVSRQVH�WR�LPSXOVLYH�LQWHUIHUHQFH�
¦�%6�(1���������������0HWKRGV�RI�PHDVXUHPHQW�RQ�GLJLWDO�VDWHOOLWH��'65��
UHFHLYHUV�
¦�%6�(1���������������0HDVXUHPHQW�RI�WKH�FKDUDFWHULVWLFV�UHOHYDQW�WR�UDGLR�
GDWD�V\VWHP��5'6��UHFHSWLRQ�

,W�LV�HQYLVDJHG�WKDW�RWKHU�SDUWV�ZLOO�EH�SXEOLVKHG�LQ�GXH�FRXUVH�
5HIHUHQFHV�LQ�WKH�WH[W�WR�,(&�SDJH�QXPEHUV�VKRXOG�EH�LJQRUHG�
&URVV�UHIHUHQFHV
7KH�%ULWLVK�6WDQGDUGV�ZKLFK�LPSOHPHQW�LQWHUQDWLRQDO�RU�(XURSHDQ�SXEOLFDWLRQV�
UHIHUUHG�WR�LQ�WKLV�GRFXPHQW�PD\�EH�IRXQG�LQ�WKH�%6,�6WDQGDUGV�&DWDORJXH�XQGHU�
WKH�VHFWLRQ�HQWLWOHG�§,QWHUQDWLRQDO�6WDQGDUGV�&RUUHVSRQGHQFH�,QGH[¨�RU�E\�XVLQJ�
WKH�§)LQG¨�IDFLOLW\�RI�WKH�%6,�6WDQGDUGV�(OHFWURQLF�&DWDORJXH�
$�%ULWLVK�6WDQGDUG�GRHV�QRW�SXUSRUW�WR�LQFOXGH�DOO�WKH�QHFHVVDU\�SURYLVLRQV�RI�D�
FRQWUDFW��8VHUV�RI�%ULWLVK�6WDQGDUGV�DUH�UHVSRQVLEOH�IRU�WKHLU�FRUUHFW�DSSOLFDWLRQ�

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

6XPPDU\�RI�SDJHV
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7KH�%6,�FRS\ULJKW�QRWLFH�GLVSOD\HG�LQ�WKLV�GRFXPHQW�LQGLFDWHV�ZKHQ�WKH�
GRFXPHQW�ZDV�ODVW�LVVXHG�
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(QJOLVK�YHUVLRQ

0HWKRGV�RI�PHDVXUHPHQW�RQ�UDGLR�UHFHLYHUV�IRU�YDULRXV�
FODVVHV�RI�HPLVVLRQ�

3DUW����5HFHLYHUV�IRU�DPSOLWXGH�PRGXODWHG�
VRXQG�EURDGFDVWLQJ�HPLVVLRQV

�LQFOXGHV�DPHQGPHQW�$�������
�,(&����������������FRUULJHQGXP��������$�������

0pWKRGHV�GH�PHVXUH�DSSOLFDEOHV�DX[�UpFHSWHXUV�
UDGLRpOHFWULTXHV�SRXU�GLYHUVHV�FODVVHV�
GªHPLVVLRQ
3DUWLH����5pFHSWHXUV�SRXU�pPLVVLRQV�GH�
UDGLRGLIIXVLRQ�j�PRGXODWLRQ�GªDPSOLWXGH
�LQFOXW�OªDPHQGHPHQW�$�������
�&(,����������������FRUULJHQGXP������
��$�������

0H�YHUIDKUHQ�I�U�)XQNHPSIlQJHU�I�U�
YHUVFKLHGHQH�6HQGHDUWHQ
7HLO �� 5DGLRIUHTXHQ]PHVVXQJHQ�DQ�
(PSIlQJHUQ�I�U�DPSOLWXGHQPRGXOLHUWH�
6HQGXQJHQ
�HQWKlOW�bQGHUXQJ�$�������
�,(&����������������FRUULJHQGXP������
��$�������

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

&(1(/(&

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

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

�������&(1(/(&�¦�$OO� ULJKWV� RI� H[SORLWDWLRQ� LQ� DQ\� IRUP�DQG� E\� DQ\�PHDQV� UHVHUYHG�ZRUOGZLGH� IRU
&(1(/(&�PHPEHUV� 5HI��1R��(1����������������$�������(
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SUHSDUHG�E\�6&���$��WUDQVIRUPHG�LQWR�6&����$��
0XOWLPHGLD�HQG�XVHU�HTXLSPHQW��RI�,(&�7&������
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7KLV�+DUPRQL]DWLRQ�'RFXPHQW�ZDV�VXEPLWWHG�WR�
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6WDQGDUG�DQG�ZDV�DSSURYHG�E\�&(1(/(&�DV�
(1���������RQ������������
7KH�IROORZLQJ�GDWH�ZDV�IL[HG�

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

)RUHZRUG�WR�DPHQGPHQW�$�
7KH�WH[W�RI�GRFXPHQW����$�����)',6��IXWXUH�
DPHQGPHQW���WR�,(&���������������SUHSDUHG�E\�
6&����$��0XOWLPHGLD�HQG�XVHU�HTXLSPHQW��RI�
,(&�7&������$XGLR��YLGHR�DQG�PXOWLPHGLD�V\VWHPV�
DQG�HTXLSPHQW��ZDV�VXEPLWWHG�WR�WKH�,(&�
&(1(/(&�SDUDOOHO�YRWH�DQG�ZDV�DSSURYHG�E\�
&(1(/(&�DV�DPHQGPHQW�$��WR�(1��������������
RQ������������
7KH�IROORZLQJ�GDWHV�ZHUH�IL[HG�

&RQWHQWV

3DJH
)RUHZRUG �
6HFWLRQ����*HQHUDO
� 6FRSH �
� &RQGLWLRQV�IRU�PHDVXUHPHQW �
��� 6WDQGDUG�PHDVXULQJ�FRQGLWLRQV �
��� 7XQLQJ�DQG�DXWRPDWLF�IUHTXHQF\�FRQWURO �
��� 3UHFDXWLRQV �
6HFWLRQ����6HQVLWLYLW\�DQG�LQWHUQDO�QRLVH
� 2XWSXW�LQSXW�FKDUDFWHULVWLFV �
��� ,QWURGXFWLRQ �
��� 0HWKRG�RI�PHDVXUHPHQW �
��� 3UHVHQWDWLRQ�RI�UHVXOWV �
��� &KDUDFWHULVWLFV�UHODWHG�WR�WKH�

RXWSXW�LQSXW�DQG�QRLVH�RXWSXW�LQSXW
FKDUDFWHULVWLFV �

6HFWLRQ����6HOHFWLYLW\�DQG�LPPXQLW\
� ([SODQDWLRQ�RI�WHUPV �
��� 6HOHFWLYLW\ �
��� ,PPXQLW\ �
��� 6LQJOH�VLJQDO�PHWKRG �
��� 7ZR�VLJQDO�PHWKRG �
��� $XGLR�IUHTXHQF\�VLJQDO�WR�LQWHUIHUHQFH�

UDWLR �
��� $XGLR�IUHTXHQF\�SURWHFWLRQ�UDWLR �
��� 5DGLR�IUHTXHQF\�ZDQWHG�WR�LQWHUIHULQJ�

VLJQDO�UDWLR �
��� 5DGLR�IUHTXHQF\�SURWHFWLRQ�UDWLR �
��� 'HVHQVLWL]DWLRQ��EORFNLQJ� �
���� &URVV�PRGXODWLRQ �
���� ,QWHUPRGXODWLRQ �
���� $GMDFHQW�FKDQQHO�DQG�

DOWHUQDWH�FKDQQHO�VHOHFWLYLW\ �
���� ,PDJH�UHMHFWLRQ�UDWLR �
���� ,QWHUPHGLDWH�IUHTXHQF\�UHMHFWLRQ�UDWLR �
���� 6SXULRXV�UHVSRQVH�UHMHFWLRQ�UDWLR �
���� 3DVV�EDQG�RU�;�G%�EDQGZLGWK �
���� $WWHQXDWLRQ�VORSH �
� 6LQJOH�VLJQDO�VHOHFWLYLW\ �
��� ,QWURGXFWLRQ �
��� 0HWKRG�RI�PHDVXUHPHQW ��
��� 3UHVHQWDWLRQ�RI�UHVXOWV ��
� 7ZR�VLJQDO�VHOHFWLYLW\�XVLQJ�VLQXVRLGDO

PRGXODWLRQ�RI�WKH�XQZDQWHG�VLJQDO ��
��� ,QWURGXFWLRQ ��

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

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

¦ ODWHVW�GDWH�E\�ZKLFK�WKH�
QDWLRQDO�VWDQGDUGV�
FRQIOLFWLQJ�ZLWK�WKH�
DPHQGPHQW�KDYH�WR�EH�
ZLWKGUDZQ �GRZ������������
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3DJH
��� 0HWKRG�RI�PHDVXUHPHQW ��
��� 3UHVHQWDWLRQ�RI�UHVXOWV ��
� 7ZR�VLJQDO�VHOHFWLYLW\�XVLQJ�QRLVH

PRGXODWLRQ ��
��� ,QWURGXFWLRQ ��
��� 2XWSXW�PHDVXUHPHQW ��
��� 1RLVH�VLJQDO�IRU�PRGXODWLQJ�WKH�

VLJQDO�JHQHUDWRUV ��
��� 0HDVXULQJ�DUUDQJHPHQWV ��
��� 'HSWK�RI�PRGXODWLRQ�RI�WKH�VLJQDO

JHQHUDWRUV ��
��� )UHTXHQF\�VHSDUDWLRQ�RI�WKH�VRXUFHV ��
��� $XGLR�IUHTXHQF\�VLJQDO�WR�LQWHUIHUHQFH

UDWLR ��
��� 0HDVXUHPHQWV ��
��� 3UHVHQWDWLRQ�RI�UHVXOWV ��
���� ,QIOXHQFH�RI�QRQ�OLQHDU�GLVWRUWLRQ�LQ�

WKH�VLJQDO�JHQHUDWRUV ��
���� $FFXUDF\ ��
� 'HVHQVLWL]DWLRQ��EORFNLQJ� ��
��� 0HWKRG�RI�PHDVXUHPHQW ��
��� 3UHVHQWDWLRQ�RI�UHVXOWV ��
� ,QWHUPRGXODWLRQ ��
��� ,QWURGXFWLRQ ��
��� 0HWKRG�RI�PHDVXUHPHQW ��
��� 3UHVHQWDWLRQ�RI�UHVXOWV ��
��� 3UHFDXWLRQV ��
�� 5HMHFWLRQ�RI�XQZDQWHG�VLJQDOV�

HQWHULQJ�WKURXJK�WKH�DQWHQQD ��
���� ,QWURGXFWLRQ ��
���� 6LQJOH�VLJQDO�PHWKRG�RI�PHDVXUHPHQW ��
���� 3UHVHQWDWLRQ�RI�UHVXOWV ��
���� 7ZR�VLJQDO�PHWKRG�RI�PHDVXUHPHQW ��
���� 3UHVHQWDWLRQ�RI�UHVXOWV ��
�� 2YHUDOO�DXGLR�IUHTXHQF\�UHVSRQVH ��
���� ,QWURGXFWLRQ ��
���� 0HWKRG�RI�PHDVXUHPHQW ��
���� 3UHVHQWDWLRQ�RI�UHVXOWV ��
�� 3DVV�EDQG�DQG�DWWHQXDWLRQ�VORSH ��
���� ,QWURGXFWLRQ ��
���� 0RGXODWLRQ�IUHTXHQF\�DQG�

PRGXODWLRQ�IDFWRU ��
���� 0HWKRG�RI�PHDVXUHPHQW ��
���� 3UHVHQWDWLRQ�RI�UHVXOWV ��
�� 6HOHFWLYLW\�FRQWUROV ��
�� ,PPXQLW\ ��

3DJH
6HFWLRQ����,QWHUIHUHQFH�GXH�WR�LQWHUQDO�VRXUFHV
�� 6LQJOH�VLJQDO�EHDW�QRWHV ��
���� ,QWURGXFWLRQ ��
���� 0HWKRG�RI�PHDVXUHPHQW ��
���� 3UHVHQWDWLRQ�RI�UHVXOWV ��
�� $FRXVWLF�HIIHFWV ��
�� 8QZDQWHG�RVFLOODWLRQV ��
�� ,QWHUIHUHQFH�DW�WKH�SRZHU�VXSSO\�

IUHTXHQF\�DQG�LWV�KDUPRQLFV��KXP� ��
���� ,QWURGXFWLRQ ��
���� 0HWKRG�RI�PHDVXUHPHQW ��
���� 3UHVHQWDWLRQ�RI�UHVXOWV ��
6HFWLRQ����'LVWRUWLRQ
�� ,QWURGXFWLRQ ��
�� 2YHUDOO�KDUPRQLF�GLVWRUWLRQ��

GLVWRUWLRQ�OLPLWHG�D�I��RXWSXW�DQG�
GLVWRUWLRQ�OLPLWHG�LQSXW�OHYHO ��

���� 0HWKRG�RI�PHDVXUHPHQW ��
���� 3UHVHQWDWLRQ�RI�UHVXOWV ��
�� 'LVWRUWLRQ�GXH�WR�LQDFFXUDF\�RI�WXQLQJ ��
���� 0HWKRG�RI�PHDVXUHPHQW ��
6HFWLRQ����0LVFHOODQHRXV
�� 7XQLQJ�DQG�DXWRPDWLF�IUHTXHQF\�FRQWURO
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6HFWLRQ����*HQHUDO

��6FRSH
7KLV�VWDQGDUG�DSSOLHV�WR�UDGLR�UHFHLYHUV�IRU�WKH�UHFHSWLRQ�RI�DPSOLWXGH�PRGXODWHG�VRXQG�EURDGFDVWLQJ�
HPLVVLRQV��,W�GHDOV�PDLQO\�ZLWK�PHDVXUHPHQWV�XVLQJ�UDGLR�IUHTXHQF\�VLJQDOV�DSSOLHG�WR�WKH�DQWHQQD�
WHUPLQDOV�RI�WKH�UHFHLYHU��RU�LQGXFHG�LQ�D�PDJQHWLF�DQWHQQD
7KLV�SDUW�LV�LQWHQGHG�WR�EH�UHDG�LQ�FRQMXQFWLRQ�ZLWK�3DUW ���,(&����������6HFRQG�HGLWLRQ��
,PPXQLW\�LV�QRW�FRYHUHG��H[FHSW�IRU�DQ�H[SODQDWLRQ�ZLWK�FURVV�UHIHUHQFH�WR�&�,�6�3�5��SXEOLFDWLRQV��)RU�
UDGLDWLRQ�IURP�UHFHLYHUV��UHIHUHQFH�LV�UHTXLUHG�WR�&�,�6�3�5��3XEOLFDWLRQ ���
127(�� 5HFHLYHUV�ZLWKRXW�YROXPH�FRQWUROV�RU�D�I��SRZHU�RXWSXW�VWDJHV��§WXQHUV¨��DUH�LQFOXGHG�
127(�� 5HFHLYHUV�IRU�VLQJOH�VLGHEDQG�DQG�LQGHSHQGHQW�VLGHEDQG�HPLVVLRQV�DUH�QRW�LQFOXGHG��QRU�DUH�UHFHLYHUV�IRU�VWHUHRSKRQLF�
HPLVVLRQV�DV�IDU�DV�FKDUDFWHULVWLFV�LQYROYLQJ�WKH�HQFRGLQJ�V\VWHP�DUH�FRQFHUQHG�

��&RQGLWLRQV�IRU�PHDVXUHPHQW
����6WDQGDUG�PHDVXULQJ�FRQGLWLRQV

$�UHFHLYHU�LV�RSHUDWLQJ�XQGHU�VWDQGDUG�PHDVXULQJ�FRQGLWLRQV�ZKHQ�
D��WKH�SRZHU�VXSSO\�YROWDJH�DQG�IUHTXHQF\�DUH�HTXDO�WR�WKH�UDWHG�YDOXHV�
E��WKH�VWDQGDUG�UDGLR�IUHTXHQF\�LQSXW�VLJQDO�LV�DSSOLHG�YLD�WKH�DSSURSULDWH�DQWHQQD�VLPXODWLRQ�QHWZRUN�
WR�WKH�DQWHQQD�WHUPLQDOV�RI�WKH�UHFHLYHU��VHH�7DEOH�,,,�DQG )LJXUH���RI�3DUW����RU�DSSOLHG�WR�D�VWDQGDUG�
PDJQHWLF�ILHOG�JHQHUDWRU�WR�LQGXFH�WKH�VLJQDO�LQWR�WKH�PDJQHWLF�DQWHQQD�RI�WKH�UHFHLYHU�
F��WKH�DXGLR�IUHTXHQF\�RXWSXW�WHUPLQDOV�IRU�FRQQHFWLRQ�WR�ORXGVSHDNHUV��LI�DQ\��DUH�FRQQHFWHG�WR�
DXGLR�IUHTXHQF\�VXEVWLWXWH�ORDGV��DV�DUH�DQ\�RWKHU�DXGLR�IUHTXHQF\�RXWSXW�WHUPLQDOV��LI�PHDVXUHPHQWV�
DUH�WR�EH�PDGH�DW�WKRVH�WHUPLQDOV�
G��WKH�UHFHLYHU�LV�WXQHG�WR�WKH�DSSOLHG�VLJQDO�LQ�DFFRUGDQFH�ZLWK�VXE�FODXVH ����
H��WKH�YROXPH�FRQWURO��LI�DQ\��LV�DGMXVWHG�VR�WKDW�WKH�RXWSXW�YROWDJH�DW�WKH�PDLQ�DXGLR�IUHTXHQF\�RXWSXW�
WHUPLQDOV�LV �� G%�EHORZ�WKH�UDWHG�GLVWRUWLRQ�OLPLWHG�RXWSXW�YROWDJH��RU�FRUUHVSRQGV�WR�D�SUHIHUUHG�
UHIHUHQFH�YDOXH��VHH�3DUW����VXE�FODXVH ������
I��WKH�HQYLURQPHQWDO�FRQGLWLRQV�DUH�ZLWKLQ�WKH�UDWHG�UDQJHV�
J��IRU�VWHUHR�UHFHLYHUV��WKH�EDODQFH�FRQWURO�RU�LWV�HTXLYDOHQW��LI�DQ\��LV�DGMXVWHG�VR�WKDW�RXWSXW�YROWDJHV�RI�
WKH�WZR�FKDQQHOV�DUH�HTXDO�
K��WKH�WRQH�FRQWUROV��LI�DQ\��DUH�DGMXVWHG�IRU�WKH�IODWWHVW�SRVVLEOH�DXGLR�IUHTXHQF\�UHVSRQVH��H�J��IRU�HTXDO�
UHVSRQVH�DW ��� +]��� N+]�DQG��� N+]���7KLV�VKDOO�EH�FDUULHG�RXW�XVLQJ�DQ�D�I��LQSXW�VLJQDO�LI�D�I��LQSXW�
WHUPLQDOV�DUH�DYDLODEOH��RWKHUZLVH�WKH�IUHTXHQF\�RI �� N+]�JLYHQ�DERYH�VKRXOG�EH�UHGXFHG�WR � N+]�
L��WKH�DXWRPDWLF�IUHTXHQF\�FRQWURO�LV�LQRSHUDWLYH��LI�WKLV�FDQ�EH�DFKLHYHG�E\�PHDQV�RI�D�XVHU�FRQWURO�
�VHH QRWH��
127( :KHUH�D�XVHU�FRQWURO�IRU�DXWRPDWLF�IUHTXHQF\�FRQWURO�LV�SURYLGHG��PHDVXUHPHQWV�VKRXOG�LQ�JHQHUDO�EH�PDGH�ERWK�ZLWK�
DXWRPDWLF�IUHTXHQF\�FRQWURO�RII��ZKLFK�ZLOO�DOORZ�HDV\�DQDO\VLV�RI�WKH�UHVXOWV���DQG�ZLWK�DXWRPDWLF�IUHTXHQF\�FRQWURO�RQ��ZKLFK�
UHSUHVHQWV�WKH�VLWXDWLRQ�ZKHQ�WKH�UHFHLYHU�LV�LQ�QRUPDO�XVH���7KH�WZR�VHWV�RI�UHVXOWV�VKRXOG�EH�FOHDUO\�LGHQWLILHG�
,I�WKH�DXWRPDWLF�IUHTXHQF\�FRQWURO�FDQQRW�EH�PDGH�LQRSHUDWLYH�E\�PHDQV�RI�D�XVHU�FRQWURO��LW�PD\�QHYHUWKHOHVV�EH�QHFHVVDU\��RU�
GHVLUDEOH��IRU�WKH�DXWRPDWLF�IUHTXHQF\�FRQWURO�WR�EH�GLVDEOHG�IRU�FHUWDLQ�PHDVXUHPHQWV��,Q�WKLV�FDVH�WKH�DXWRPDWLF�IUHTXHQF\�
FRQWURO�VKRXOG�EH�GLVDEOHG�E\�WHPSRUDULO\�PRGLI\LQJ�WKH�UHFHLYHU��WKH�DFWLRQ�WDNHQ�EHLQJ�GHWDLOHG�ZLWK�WKH�UHVXOWV�
�VHH�VXE�FODXVH �����

M��WKH�PXWLQJ�FRQWURO��LI�DQ\��LV�LQ�WKH�§PXWLQJ�RII¨�SRVLWLRQ�

����7XQLQJ�DQG�DXWRPDWLF�IUHTXHQF\�FRQWURO

������3UHIHUUHG�WXQLQJ�PHWKRG

,I�WKH�PDQXIDFWXUHU�JLYHV�LQVWUXFWLRQV�RQ�WXQLQJ�WKH�UHFHLYHU��VXFK�DV�WKH�XVH�RI�D�WXQLQJ�LQGLFDWRU��WKHVH�
LQVWUXFWLRQV�VKDOO�EH�IROORZHG��,Q�WKH�DEVHQFH�RI�LQVWUXFWLRQV�RU�RI�D�WXQLQJ�LQGLFDWRU��WKH�UHFHLYHU�VKDOO�EH�
WXQHG�IRU�PD[LPXP�RXWSXW�YROWDJH�DW�WKH�PDLQ�DXGLR�IUHTXHQF\�WHUPLQDOV�XQGHU�WKH�FRQGLWLRQV�>ZLWK�
H[FHSWLRQ�RI�,WHP�G�@�JLYHQ�LQ�VXE�FODXVH �����FDUH�EHLQJ�WDNHQ�WR�DYRLG�RYHUORDGLQJ�WKH�DXGLR�IUHTXHQF\�SDUW�
RI�WKH�UHFHLYHU�

������(IIHFW�RI�DXWRPDWLF�IUHTXHQF\�FRQWURO

$OO�WXQLQJ�RSHUDWLRQV�VKDOO�EH�PDGH�ZLWK�DUUDQJHPHQWV�IRU�DXWRPDWLF�IUHTXHQF\�FRQWURO�LQRSHUDWLYH��LI�WKLV�
LV�SRVVLEOH��H[FHSW�ZKHQ�WKH�SHUIRUPDQFH�RI�WKH�DXWRPDWLF�IUHTXHQF\�FRQWURO�LV�EHLQJ�LQYHVWLJDWHG�
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:KHQ�SURYLVLRQ�LV�PDGH�IRU�WKH�XVHU�WR�UHQGHU�WKH�DXWRPDWLF�IUHTXHQF\�FRQWURO�LQRSHUDWLYH��PHDVXUHPHQWV�
PD\�EH�PDGH�ERWK�ZLWK�WKH�DXWRPDWLF�IUHTXHQF\�FRQWURO�LQ�RSHUDWLRQ��DQG�ZLWK�LW�GLVDEOHG��7KH�UHVXOWV�VKDOO�
FOHDUO\�VKRZ�ZKHWKHU�WKH�DXWRPDWLF�IUHTXHQF\�FRQWURO�ZDV�LQ�RSHUDWLRQ�RU�QRW��VHH�DOVR�6HFWLRQ����
����3UHFDXWLRQV

0DQ\�RI�WKH�PHDVXUHPHQWV�GHVFULEHG�LQ�WKLV�SDUW�DUH�OLNHO\�WR�EH�DGYHUVHO\�DIIHFWHG�E\�LQWHUIHULQJ�
HPLVVLRQV�DQG�UDGLR�IUHTXHQF\�QRLVH��,W�LV�XVXDOO\�HVVHQWLDO�WKDW�D�VFUHHQHG�URRP�RU�VFUHHQHG�HQFORVXUH�LV�
DYDLODEOH�LQ�ZKLFK�WR�FDUU\�RXW�WKHVH�PHDVXUHPHQWV��,W�LV�DOVR�KLJKO\�GHVLUDEOH�WR�PRQLWRU�WKH�
DXGLR�IUHTXHQF\�RXWSXW�VLJQDO�FRQWLQXRXVO\�ZLWK�D�ORXGVSHDNHU�RU�KHDGSKRQHV�LQ�RUGHU�WR�GHWHFW�DQ\�
LQWHUIHUHQFH�RU�VSXULRXV�RXWSXW�VLJQDOV�GXH�WR�XQZDQWHG�VLJQDOV�IURP�WKH�WHVW�HTXLSPHQW�RU�HOVHZKHUH��RU�
VSXULRXV�UHVSRQVHV�RI�WKH�UHFHLYHU�
0HDVXUHPHQW�DFFXUDF\�LV�DOVR�DIIHFWHG�E\�LQDGHTXDWH�VLJQDO�WR�QRLVH�UDWLR��:KHQ�WKH�QRLVH�RXWSXW�LV�
LQGHSHQGHQW�RI�WKH�PRGXODWLRQ�IDFWRU��ZKLFK�LV�QRW�DOZD\V�VR���WKH�RXWSXW�ZLWK�]HUR�PRGXODWLRQ�VKRXOG�EH�
FKHFNHG�DQG�LI�LW�LV�ODUJHU�WKDQ p���G%��XQOHVV�RWKHUZLVH�VWDWHG�LQ�WKLV�SDUW��ZLWK�UHVSHFW�WR�WKH�RXWSXW�ZLWK�
PRGXODWLRQ��WKH�UHVXOW�RI�WKH�PHDVXUHPHQW�VKDOO�EH�UHMHFWHG�DQG�PHDVXUHPHQW�PDGH�XVLQJ�DQ�D�I��EDQG�
SDVV�ILOWHU�WR�LPSURYH�WKH�VLJQDO�WR�QRLVH�UDWLR�VXIILFLHQWO\�WR�UHVWRUH�DFFXUDF\�

6HFWLRQ����6HQVLWLYLW\�DQG�LQWHUQDO�QRLVH

��2XWSXW�LQSXW�FKDUDFWHULVWLFV
����,QWURGXFWLRQ

9LUWXDOO\�DOO�FRPPHUFLDOO\�DYDLODEOH�UHFHLYHUV�IRU�DPSOLWXGH�PRGXODWHG�VRXQG�EURDGFDVWLQJ�HPLVVLRQV�XVH�
VRPH�IRUP�RI�DXWRPDWLF�JDLQ�FRQWURO��D�J�F����7R�LQYHVWLJDWH�WKH�VHQVLWLYLW\�DQG�QRLVH�FKDUDFWHULVWLFV�RI�VXFK�
UHFHLYHUV��LW�LV�XVHIXO�WR�PHDVXUH�WKH�D�I��RXWSXW�ZLWK�D�IL[HG�PRGXODWLRQ�IDFWRU��DQG�WKH�QRLVH�RXWSXW�ZLWK�
]HUR�PRGXODWLRQ�IDFWRU��DV�IXQFWLRQV�RI�WKH�U�I��LQSXW�VLJQDO�OHYHO�DQG�WR�SORW�WKH�FXUYHV�RQ�WKH�VDPH�JUDSK�
$Q�H[DPSOH�RI�VXFK�D�JUDSK�LV�JLYHQ�LQ�)LJXUH����ZKLFK�DOVR�VKRZV�WKH�FKDUDFWHULVWLFV�ZKRVH�YDOXHV�PD\�EH�
GHWHUPLQHG�IURP�WKH�FXUYHV�RU�WKH�WDEXODWHG�UHVXOWV�RI�WKH�PHDVXUHPHQWV�
����0HWKRG�RI�PHDVXUHPHQW

D��7KH�UHFHLYHU�LV�EURXJKW�XQGHU�VWDQGDUG�PHDVXULQJ�FRQGLWLRQV��VHH�VXE�FODXVH ������$Q�D�I��YROWPHWHU�
�SUHIHUDEO\�D�WUXH�U�P�V��PHWHU��DQG�D�QRLVH�ZHLJKWLQJ�ILOWHU�DQG�TXDVL�SHDN�PHWHU��VHH 3DUW����
VXE�FODXVH �������DUH�FRQQHFWHG�DFURVV�WKH�DXGLR�IUHTXHQF\�VXEVWLWXWH�ORDG�DW�WKH�WHUPLQDOV�ZKHUH�D�I��
RXWSXW�PHDVXUHPHQWV�DUH�WR�EH�PDGH�
!

127(�� 8QZHLJKWHG�QRLVH�PHDVXUHPHQWV�XVLQJ�D�ZLGH�EDQG�ILOWHU�RU�$�ZHLJKWLQJ�QRLVH�PHDVXUHPHQWV�PD\�EH�PDGH�LI�UHTXLUHG�
�VHH�FODXVH���RI�,(&�����������,Q�WKHVH�PHWKRGV��QRLVH�LV�PHDVXUHG�ZLWK�DQ�U�P�V��PHWHU��SUHIHUDEO\�D�WUXH�U�P�V��PHWHU���7KH�
PHWKRG�XVHG�VKRXOG�EH�FOHDUO\�VWDWHG�ZLWK�WKH�UHVXOWV�"
127(�� ,I�XOWUDVRQLF�FRPSRQHQWV�ZLWKLQ�WKH�EDQGZLGWK�RI�WKH�D�I��YROWPHWHU�PD\�EH�SUHVHQW�LQ�WKH�D�I��RXWSXW�YROWDJH��WKH�
YROWPHWHU�VKRXOG�EH�SUHFHGHG�E\�D�EDQG�OLPLWLQJ�ILOWHU�LQ�DFFRUGDQFH�ZLWK�VXE�FODXVH ����RI�3DUW���

E��7KH�D�I��RXWSXW�YROWDJH�RQ�WKH�D�I��YROWPHWHU�LV�QRWHG��7KH�PRGXODWLRQ�IDFWRU�LV�WKHQ�UHGXFHG�WR�]HUR�
DQG�WKH�QRLVH�RXWSXW�YROWDJH�RQ�WKH�QRLVH�PHWHU�LV�QRWHG�
F��7KH�PHDVXUHPHQWV�DUH�WKHQ�UHSHDWHG�IRU�GLIIHUHQW�YDOXHV�RI�U�I��LQSXW�VLJQDO�OHYHO��PHDVXUHPHQWV�
EHLQJ�PDGH�DW�VLJQDO�OHYHOV�ORZ�HQRXJK�WR�JLYH�YHU\�ORZ�VLJQDO�WR�QRLVH�UDWLRV�DQG�KLJK�HQRXJK��LI�
SRVVLEOH��WR�H[SORUH�WKH�RYHUORDGLQJ�RI�WKH�U�I��SDUW�RI�WKH�UHFHLYHU��VHH FODXVH ����
,I�RYHUORDGLQJ�RI�WKH�D�I��SDUW�RI�WKH�UHFHLYHU�RFFXUV�DW�KLJK�U�I��LQSXW�VLJQDO�OHYHOV��WKH�YROXPH�FRQWURO�
DWWHQXDWLRQ�LV�LQFUHDVHG�E\�D�NQRZQ�DPRXQW�WR�HOLPLQDWH�WKH�RYHUORDGLQJ��DQG�PHDVXUHPHQWV�DUH�
FRQWLQXHG��7KLV�LQFUHDVHG�DWWHQXDWLRQ�LV�WDNHQ�LQWR�DFFRXQW�LQ�SUHVHQWLQJ�WKH�UHVXOWV��,I�QR�YROXPH�
FRQWURO�LV�ILWWHG��WKH�RQVHW�RI�D�I��RYHUORDG�VHWV�D�OLPLW�WR�WKH�SHUPLVVLEOH�U�I��LQSXW�VLJQDO�OHYHO�DQG�
PHDVXUHPHQWV�VKRXOG�EH�GLVFRQWLQXHG�
G��3DUWLFXODUO\�DW�KLJK�LQSXW�VLJQDO�OHYHOV��WKH�UHFHLYHU�WXQLQJ�VKRXOG�EH�FKHFNHG�E\�DGMXVWLQJ�WKH�FDUULHU�
IUHTXHQF\�RI�WKH�VLJQDO�VRXUFH�EHIRUH�HDFK�UHVXOW�LV�UHFRUGHG��VLQFH�WKH�UHFHLYHU�PD\�GHWXQH��7KH�H[WHQW�
RI�DQ\�GHWXQLQJ�VKDOO�EH�UHFRUGHG�LQ�WHUPV�RI�IUHTXHQF\�DW�HDFK�LQSXW�VLJQDO�OHYHO�GXULQJ�WKLV�
PHDVXUHPHQW�VHTXHQFH��DV�WKH�UHVXOWV�DUH�RI�YDOXH�IRU�WKH�PHDVXUHPHQW�RI�YDULDWLRQ�RI�RSHUDWLQJ�
IUHTXHQF\�ZLWK�U�I��LQSXW�VLJQDO�OHYHO��VHH�3DUW����FODXVH ���
127( ,W�VKRXOG�EH�GHFLGHG�ZKHWKHU�WR�UHFRUG�WKH�UHVXOWV�RI�WKH�RXWSXW�LQSXW�FKDUDFWHULVWLF�PHDVXUHPHQW�ZLWK�RU�ZLWKRXW�
UHWXQLQJ��8QOHVV�WKH�WXQLQJ�YDULDWLRQV�DUH�ODUJH��LW�LV�XVXDO�WR�UHFRUG�WKH�UHVXOW�REWDLQHG�ZLWKRXW�UHWXQLQJ��,I�UHWXQLQJ�LV�
FDUULHG�RXW��WKLV�VKRXOG�EH�QRWHG�ZLWK�WKH�UHVXOWV�

H��7KH�PHDVXUHPHQWV�PD\�EH�UHSHDWHG�ZLWK�RWKHU�YDOXHV�RI�PRGXODWLRQ�IDFWRU��VXFK�DV �� ���VHH 3DUW����
FODXVH ���DQG�7DEOH�,,,��
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����3UHVHQWDWLRQ�RI�UHVXOWV

7KH�UHVXOWV�RI�WKH�PHDVXUHPHQW�RI�WKH�RXWSXW�LQSXW�FKDUDFWHULVWLF�DQG�WKH�QRLVH�RXWSXW�LQSXW�FKDUDFWHULVWLF�
PD\�EH�WDEXODWHG�EXW�DUH�XVXDOO\�SUHVHQWHG�JUDSKLFDOO\��ZLWK�LQSXW�VLJQDO�OHYHO�LQ�G%�I:��RU�G%�49�P��DV�
DEVFLVVD�DQG�RXWSXW�RU�QRLVH�RXWSXW�OHYHO�LQ�G%�DV�RUGLQDWH�ZLWK�UHVSHFW�WR�D�VWDWHG�UHIHUHQFH�>XVXDOO\�UDWHG�
�GLVWRUWLRQ�OLPLWHG��RXWSXW�YROWDJH@��$Q�H[DPSOH�LV�VKRZQ�LQ )LJXUH���

����&KDUDFWHULVWLFV�UHODWHG�WR�WKH�RXWSXW�LQSXW�DQG�QRLVH�RXWSXW�LQSXW�FKDUDFWHULVWLFV

������$PSOLILFDWLRQ�UHVHUYH

7KH�DPSOLILFDWLRQ�UHVHUYH�LV �����G%�JUHDWHU�WKDQ�WKH�GLIIHUHQFH�EHWZHHQ�WKH�D�I��RXWSXW�OHYHO�PHDVXUHG�
ZLWK�D�KLJK�OHYHO�RU�U�I��LQSXW�VLJQDO��ZKLFK�VKDOO�EH ���G%�I:��RU ���G%�49�P���XQOHVV�RWKHUZLVH�VWDWHG�DQG�
WKH�UDWHG��GLVWRUWLRQ�OLPLWHG��D�I��RXWSXW�OHYHO��DOORZDQFH�EHLQJ�PDGH�IRU�DQ\�DWWHQXDWLRQ�LQWURGXFHG�E\�WKH�
YROXPH�FRQWURO��LI�DQ\��WR�DYRLG�D�I��RYHUORDGLQJ��7KH�U�I��LQSXW�VLJQDO�VKDOO�EH�WKH�VWDQGDUG�LQSXW�VLJQDO�
H[FHSW�LQ�UHVSHFW�RI�OHYHO�
127( 7KH�IDFWRU �����G%�LV�LQWURGXFHG�WR�DOORZ�IRU�WKH�PRGXODWLRQ�IDFWRU�RI�WKH�VWDQGDUG�LQSXW�VLJQDO�EHLQJ �� ���7KH�DPSOLILFDWLRQ�
UHVHUYH�LV�WKXV�UHODWHG�WR ��� ��PRGXODWLRQ�

������*DLQ�OLPLWHG�VHQVLWLYLW\

7KH�JDLQ�OLPLWHG�VHQVLWLYLW\�LV�WKH�U�I��LQSXW�VLJQDO�OHYHO�DW�ZKLFK�WKH�D�I��RXWSXW�LV�HTXDO�WR�WKH�UDWHG�D�I��
RXWSXW�ZLWK�DQ\�YROXPH�FRQWUROV�VHW�DW�PD[LPXP�JDLQ�
7KH�U�I��LQSXW�VLJQDO�VKDOO�EH�WKH�VWDQGDUG�LQSXW�VLJQDO�H[FHSW�LQ�UHVSHFW�RI�OHYHO�

������1RLVH�OLPLWHG�VHQVLWLYLW\

7KH�QRLVH�OLPLWHG�VHQVLWLYLW\�LV�WKH�U�I��LQSXW�VLJQDO�OHYHO�UHTXLUHG�WR�DFKLHYH�D�VSHFLILHG�VLJQDO�WR�QRLVH�
UDWLR��ZKLFK�VKDOO�EH �� G%�XQOHVV�RWKHUZLVH�VWDWHG��UHIHUUHG�WR�D�VLJQDO�ZLWK �� ��PRGXODWLRQ������ G%�
UHIHUUHG�WR ��� ��PRGXODWLRQ���7KH�U�I��LQSXW�VLJQDO�VKDOO�EH�WKH�VWDQGDUG�LQSXW�VLJQDO�H[FHSW�LQ�UHVSHFW�RI�
OHYHO��VR�WKDW�WKH�VLJQDO�OHYHO�LQ�WKH�VLJQDO�WR�QRLVH�UDWLR�FDOFXODWLRQ�LV�WKDW�SURGXFHG�E\ �� ��PRGXODWLRQ��
7KH�QRLVH�RXWSXW�RI�WKH�UHFHLYHU�VKDOO�EH�PHDVXUHG�ZLWK�WKH�SVRSKRPHWULF�ZHLJKWLQJ�DQG�TXDVL�SHDN�PHWHU�
�VHH�3DUW����VXE�FODXVH �������XQOHVV�RWKHUZLVH�VWDWHG��VHH�DOVR�VXE�FODXVH �������
!

127( 7KH�XQZHLJKWHG�QRLVH�PHDVXUHPHQW�PD\�EH�XVHG�LI�UHTXLUHG��7KH�PHWKRG�XVHG�VKRXOG�EH�FOHDUO\�VWDWHG�ZLWK�WKH�UHVXOWV�"

������1RLVH�IDFWRU

7KH�QRLVH�IDFWRU�RI�D�UHFHLYHU�LV�WKH�UDWLR�RI�WKH�QRLVH�RXWSXW�YROWDJH�XQGHU�VSHFLILHG�FRQGLWLRQV�WR�WKH�QRLVH�
RXWSXW�YROWDJH�SURGXFHG�E\�WKH�WKHUPDO�QRLVH�RI�WKH�UHVLVWLYH�SDUW�RI�WKH�VRXUFH�LPSHGDQFH�
$OWKRXJK�LW�LV�WKHRUHWLFDOO\�SRVVLEOH�WR�FDOFXODWH�WKH�ODWWHU�RXWSXW��LQ�SUDFWLFH�LW�LV�HDVLHU�DQG�PRUH�DFFXUDWH�
WR�GHWHUPLQH�WKH�QRLVH�IDFWRU�GLUHFWO\�E\�XVLQJ�D�QRLVH�JHQHUDWRU�ZKRVH�RXWSXW�OHYHO�LV�FDOLEUDWHG�GLUHFWO\�
LQ�WHUPV�RI�QRLVH�IDFWRU�H[SUHVVHG�LQ�GHFLEHOV��7R�GR�WKLV��WKH�UHFHLYHU�LV�EURXJKW�XQGHU�WKH�UHTXLUHG�
FRQGLWLRQV�IRU�PHDVXULQJ�QRLVH�IDFWRU��ZLWK�WKH�QRLVH�JHQHUDWRU�FRQQHFWHG�WR�WKH�DQWHQQD�WHUPLQDOV�WKURXJK�
WKH�DSSURSULDWH�DQWHQQD�VXEVWLWXWLRQ�QHWZRUN��7KH�RXWSXW�RI�WKH�QRLVH�JHQHUDWRU�LV�VHW�WR�]HUR�DQG�WKH�QRLVH�
RXWSXW�PHDVXUHG�ZLWK�WKH�ZLGH�EDQG�ILOWHU�DQG�WUXH�U�P�V��PHWHU��VHH�3DUW����VXE�FODXVH ������7KH�QRLVH�
JHQHUDWRU�RXWSXW�LV�WKHQ�LQFUHDVHG�XQWLO�WKH�QRLVH�RXWSXW�OHYHO�KDV�ULVHQ�E\ � G%��7KH�QRLVH�IDFWRU�FDQ�WKHQ�
EH�UHDG�IURP�WKH�RXWSXW�LQGLFDWRU�RI�WKH�QRLVH�JHQHUDWRU�

������$�*�&��ILJXUH�RI�PHULW

7KH�SHUIRUPDQFH�RI�WKH�DXWRPDWLF�JDLQ�FRQWURO�LV�LQGLFDWHG�LQ�GHWDLO�E\�WKH�RXWSXW�LQSXW�FKDUDFWHULVWLF�
FXUYH��EXW�IRU�VSHFLILFDWLRQ�SXUSRVHV�D�QXPHULFDO�ILJXUH�RI�PHULW�LV�XVHIXO��7KH�D�J�F��ILJXUH�RI�PHULW�LV�WKH�
UDQJH�RI�U�I��LQSXW�VLJQDO�OHYHOV�RYHU�ZKLFK�WKH�D�I��RXWSXW�OHYHO�FKDQJHV�E\ �� G%��WKH�U�I��LQSXW�VLJQDO�OHYHO�
FRUUHVSRQGLQJ�WR�WKH�XSSHU�OLPLW�RI�WKH�UDQJH�EHLQJ�VWDWHG�>IRU�H[DPSOH�D�J�F��ILJXUH�RI�PHULW ���G%�UHODWLYH�
WR ����G%�I:�@��7KLV�OHYHO�VKRXOG�EH ����G%�I:��RU ����G%�49�P��XQOHVV�WKHUH�LV�D�JRRG�UHDVRQ�WR�FKRRVH�D�
GLIIHUHQW�YDOXH�
127( )RUPHU�GHILQLWLRQV�KDYH�VSHFLILHG�WKH�XSSHU�OLPLW�RI�U�I��LQSXW�VLJQDO�OHYHO��JLYLQJ�GLIIHUHQW�YDOXHV�IRU�GLIIHUHQW�W\SHV�RI�
UHFHLYHU��6LQFH�LW�LV�GLIILFXOW�WR�DVVLJQ�DSSURSULDWH�YDOXHV�IRU�WKH�PDQ\�GLIIHUHQW�W\SHV�RI�UHFHLYHU��DQG�GLIIHUHQW�FODVVHV�RI�SHUIRUPDQFH�
ZLWKLQ�HDFK�W\SH��LW�LV�FRQVLGHUHG�PRUH�ORJLFDO�WR�UHTXLUH�WKH�PDQXIDFWXUHU�WR�VSHFLI\�WKLV�OHYHO�

������'\QDPLF�UDQJH��RI�WKH�U�I��LQSXW�VLJQDO�OHYHO�

7KH�G\QDPLF�UDQJH�RI�WKH�U�I��LQSXW�VLJQDO�OHYHO�LV�WKH�GLIIHUHQFH�LQ�OHYHO�EHWZHHQ�WKH�GLVWRUWLRQ�OLPLWHG�
LQSXW�VLJQDO�OHYHO��VHH�VXE�FODXVH ������DQG�WKH�LQSXW�VLJQDO�OHYHO�UHTXLUHG��HLWKHU�WR�DFKLHYH�D�VSHFLILHG�
VLJQDO�WR�QRLVH�UDWLR��ZKLFK�VKDOO�EH �� G%�XQOHVV�RWKHUZLVH�VWDWHG���RU�WR�DFKLHYH�UDWHG��GLVWRUWLRQ�OLPLWHG��
RXWSXW�YROWDJH��ZKLFKHYHU��LQSXW�VLJQDO�OHYHO��LV�WKH�JUHDWHU�
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������'LVWRUWLRQ

,W�LV�RIWHQ�FRQYHQLHQW�WR�FRPELQH�WKH�PHDVXUHPHQW�RI�WKH�RXWSXW�LQSXW�FKDUDFWHULVWLFV�ZLWK�PHDVXUHPHQWV�
RI�GLVWRUWLRQ��VHH�VXE�FODXVH �����DQG )LJXUH����

������6,1$'��VLJQDO�WR�QRLVH�DQG�GLVWRUWLRQ�

6,1$'�PHDVXUHPHQWV�WUHDW�GLVWRUWLRQ�DQG�QRLVH�WRJHWKHU�DV�GHJUDGDWLRQV�RI�WKH�RXWSXW�VLJQDO�
>VHH VXE�FODXVH ������,WHP�E����@�

6HFWLRQ����6HOHFWLYLW\�DQG�LPPXQLW\

��([SODQDWLRQ�RI�WHUPV
����7KH�VHOHFWLYLW\�RI�D�UHFHLYHU�LV�D�PHDVXUH�RI�LWV�DELOLW\�WR�GLVFULPLQDWH�EHWZHHQ�D�ZDQWHG�VLJQDO�WR�ZKLFK�
WKH�UHFHLYHU�LV�WXQHG�DQG�XQZDQWHG�VLJQDOV�HQWHULQJ�WKURXJK�WKH�DQWHQQD�FLUFXLW�
6HOHFWLYLW\�PD\�EH�PHDVXUHG�LQ�VHYHUDO�ZD\V��EXW�RQO\�WKH�UDWKHU�FRPSOH[�PHWKRG�XVLQJ�VLPXODWHG�
LQWHUIHUHQFH�PHQWLRQHG�EHORZ�FRUUHODWHV�ZHOO�ZLWK�WKH�SHUIRUPDQFH�RI�WKH�UHFHLYHU�ZKHQ�LQ�XVH��7ZR�DVSHFWV�
RI�UHFHLYHU�SHUIRUPDQFH�DUH�LQFOXGHG�LQ�WKH�FRQFHSW�RI�VHOHFWLYLW\��2QH�LV�WKH�GLVFULPLQDWLRQ�DJDLQVW�VLJQDOV�
ZKRVH�IUHTXHQFLHV�DUH�UHODWLYHO\�FORVH�WR�WKDW�RI�WKH�ZDQWHG�VLJQDO�DQG�LV�FRQWUROOHG�E\�WKH�SHUIRUPDQFH�RI�
WKH�U�I��DQG�L�I��WXQHG�FLUFXLWV�RU�WKHLU�HTXLYDOHQW��ZKLOH�WKH�RWKHU�LV�WKH�GLVFULPLQDWLRQ�DJDLQVW�VLJQDOV�
ZKRVH�IUHTXHQFLHV�DUH�VXFK�WKDW�WKH\�PD\�SURGXFH�VSXULRXV�UHVSRQVHV��IRU�H[DPSOH��WKH�LPDJH�IUHTXHQF\�
RI�D�VXSHUKHW�UHFHLYHU�
����7KH�LPPXQLW\�RI�D�UHFHLYHU�LV�D�PHDVXUH�RI�LWV�UHMHFWLRQ�RI�XQZDQWHG�VLJQDOV��HQWHULQJ�RWKHUZLVH�WKDQ�
WKURXJK�WKH�QRUPDO�DQWHQQD�FLUFXLW��H�J� WKURXJK�WKH�SRZHU�VXSSO\�RU�WKURXJK�DQ�DQWHQQD�V\VWHP�LQWHQGHG�
IRU�DQRWKHU�IUHTXHQF\�UDQJH��
����$�VLQJOH�VLJQDO�PHWKRG�RI�PHDVXUHPHQW�PHDVXUHV�WKH�UHVSRQVH�RI�WKH�UHFHLYHU�WR�DQ�XQZDQWHG�VLJQDO�
LQ�WKH�DEVHQFH�RI�WKH�ZDQWHG�VLJQDO��7KH�UHVXOWV�RI�VXFK�D�PHDVXUHPHQW�DUH�PHDQLQJIXO�RQO\�LI�WKH�UHFHLYHU�
LV�RSHUDWLQJ�LQ�D�OLQHDU�PRGH�ERWK�GXULQJ�WKH�PHDVXUHPHQW�DQG�LQ�WKH�FRQGLWLRQ�WR�ZKLFK�WKH�PHDVXUHPHQW�
UHVXOWV�DUH�WR�EH�DSSOLHG�
����$�WZR�VLJQDO�PHWKRG�RI�PHDVXUHPHQW�PHDVXUHV�WKH�UHVSRQVH�RI�WKH�UHFHLYHU�WR�DQ�XQZDQWHG�VLJQDO�LQ�
WKH�SUHVHQFH�RI�WKH�ZDQWHG�VLJQDO��7KH�UHFHLYHU�RSHUDWLQJ�PRGH�PD\�EH�QRQ�OLQHDU�SURYLGHG�WKDW�WKH�UHVXOWV�
DUH�DSSOLHG�RQO\�WR�FRQGLWLRQV�ZKHUH�RQO\�RQH�VWURQJ�XQZDQWHG�VLJQDO�LV�SUHVHQW�
$�WZR�VLJQDO�PHDVXUHPHQW�XVHG�VLQXVRLGDO�PRGXODWLRQ�RI�WKH�XQZDQWHG�VLJQDO�LV�IDLUO\�VLPSOH�WR�SHUIRUP��
EXW�WKH�UHVXOWV�GR�QRW�FRUUHODWH�ZHOO�ZLWK�WKH�SHUIRUPDQFH�RI�WKH�UHFHLYHU�ZKHQ�LQ�XVH�
$�WZR�VLJQDO�PHDVXUHPHQW�XVLQJ�VLPXODWHG�LQWHUIHUHQFH�JLYHV�UHVXOWV�ZKLFK�DUH�D�JRRG�PHDVXUH�RI�WKH�WUXH�
SHUIRUPDQFH�RI�WKH�UHFHLYHU�
0HDVXUHPHQWV�XVLQJ�WKUHH�VLJQDOV�DUH�UHTXLUHG�IRU�VRPH�SXUSRVHV��VHH�VXE�FODXVH �����
����7KH�DXGLR�IUHTXHQF\��D�I���VLJQDO�WR�LQWHUIHUHQFH�UDWLR�LV�WKH�UDWLR��H[SUHVVHG�LQ�G%��EHWZHHQ�WKH�YDOXHV�
RI�WKH�YROWDJH�RI�WKH�ZDQWHG�VLJQDO�DQG�YROWDJH�RI�WKH�LQWHUIHUHQFH��PHDVXUHG�XQGHU�VSHFLILHG�FRQGLWLRQV��DW�
WKH�DXGLR�IUHTXHQF\�RXWSXW�RI�WKH�UHFHLYHU�
7KLV�UDWLR�FRUUHVSRQGV�FORVHO\�WR�WKH�GLIIHUHQFH�LQ�VRXQG�SUHVVXUH�OHYHO�EHWZHHQ�WKH�ZDQWHG�SURJUDPPH�DQG�
WKH�LQWHUIHUHQFH�
����7KH�DXGLR�IUHTXHQF\��D�I��SURWHFWLRQ�UDWLR�LV�WKH�PLQLPXP�YDOXH�RI�WKH�DXGLR�IUHTXHQF\�
VLJQDO�WR�LQWHUIHUHQFH�UDWLR�FRQVLGHUHG�QHFHVVDU\�WR�DFKLHYH�D�VXEMHFWLYHO\�GHILQHG�UHFHSWLRQ�TXDOLW\�
7KLV�UDWLR�PD\�KDYH�GLIIHUHQW�YDOXHV�DFFRUGLQJ�WR�WKH�W\SH�RI�VHUYLFH�GHVLUHG�
����7KH�UDGLR�IUHTXHQF\��U�I���ZDQWHG�WR�LQWHUIHULQJ�VLJQDO�UDWLR�LV�WKH�UDWLR��H[SUHVVHG�LQ�G%��EHWZHHQ�WKH�
DSSURSULDWH�YDOXHV�RI�WKH�UDGLR�IUHTXHQF\�YROWDJH�RU�SRZHU�RI�WKH�ZDQWHG�VLJQDO�DQG�WKH�LQWHUIHULQJ�VLJQDO��
PHDVXUHG�DW�WKH�LQSXW�RI�WKH�UHFHLYHU�XQGHU�VSHFLILHG�FRQGLWLRQV�
)RU�H[DPSOH��LQ�WKH�FDVH�RI�DPSOLWXGH�PRGXODWLRQ�ZDQWHG�DQG�LQWHUIHULQJ�WUDQVPLVVLRQV��FDUULHU�ZLWK�
GRXEOH�VLGHEDQG���WKH�DSSURSULDWH�YDOXHV�ZLOO�EH�WKH�DYDLODEOH�SRZHUV�RU�H�P�I��RI�WKH�ZDQWHG�DQG�
LQWHUIHULQJ�FDUULHUV�
����7KH�UDGLR�IUHTXHQF\��U�I���SURWHFWLRQ�UDWLR�LV�WKH�YDOXH�RI�WKH�UDGLR�IUHTXHQF\�ZDQWHG�WR�LQWHUIHULQJ�
VLJQDO�UDWLR�WKDW�HQDEOHV��XQGHU�VSHFLILHG�FRQGLWLRQV��WKH�DXGLR�IUHTXHQF\�SURWHFWLRQ�UDWLR�WR�EH�REWDLQHG�DW�
WKH�RXWSXW�RI�WKH�UHFHLYHU�
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7KH�VSHFLILHG�FRQGLWLRQV�LQFOXGH�VXFK�GLYHUVH�SDUDPHWHUV�DV��VSDFLQJ�RI�WKH�ZDQWHG�DQG�LQWHUIHULQJ�FDUULHU��
HPLVVLRQ�FKDUDFWHULVWLFV��W\SH�RI�PRGXODWLRQ��PRGXODWLRQ�IDFWRU���D�I��VLJQDO�FKDUDFWHULVWLFV��EDQGZLGWK��
G\QDPLF�FRPSUHVVLRQ��HWF����UHFHLYHU�LQSXW�OHYHO�DV�ZHOO�DV�WKH�UHFHLYHU�FKDUDFWHULVWLFV��VHOHFWLYLW\�DQG�
FURVV�PRGXODWLRQ��HWF���
����'HVHQVLWL]DWLRQ��EORFNLQJ��LV�DQ�HIIHFW��UHVXOWLQJ�LQ�D�JLYHQ�FKDQJH��JHQHUDOO\�D�UHGXFWLRQ��LQ�WKH�D�I��
RXWSXW�RI�D�UHFHLYHU�IURP�D�ZDQWHG�PRGXODWHG�UDGLR�IUHTXHQF\�LQSXW�VLJQDO�RI�D�VSHFLILHG�OHYHO��FDXVHG�E\�
DQ�XQZDQWHG�XQPRGXODWHG�VLJQDO�RQ�D�QHDUE\�IUHTXHQF\��VHH FODXVH ����7KH�FKDQJH�LQ�D�I��RXWSXW�VKDOO�EH�
D�UHGXFWLRQ�RI � G%�XQOHVV�WKHUH�LV�D�JRRG�UHDVRQ�WR�XVH�DQRWKHU�YDOXH�
�����&URVV�PRGXODWLRQ�LV�DQ�HIIHFW��GXH�WR�QRQ�OLQHDULW\�LQ�D�SUH�GHWHFWRU�VWDJH�RU�VWDJHV��WKDW�SURGXFHV�DQ�
D�I�RXWSXW�IURP�D�UHFHLYHU��UHFHLYLQJ�DQ�XQPRGXODWHG�ZDQWHG�VLJQDO�RI�D�VSHFLILHG�OHYHO��UHVXOWLQJ�IURP�WKH�
PRGXODWLRQ�RI�DQ�XQZDQWHG�VLJQDO�RQ�D�QHDUE\�IUHTXHQF\��DQG�LV�RQH�RI�WKH�IDFWRUV�DIIHFWLQJ�DGMDFHQW�VLJQDO�
VHOHFWLYLW\��VHH EHORZ��
�����,QWHUPRGXODWLRQ�LV�DQ�HIIHFW�SURGXFLQJ�DQ�D�I��RXWSXW�IURP�D�UHFHLYHU�UHFHLYLQJ�DQ�XQPRGXODWHG�ZDQWHG�
VLJQDO�RI�D�VSHFLILHG�UDGLR�IUHTXHQF\�LQSXW�OHYHO��UHVXOWLQJ�IURP�WZR�VLPXOWDQHRXVO\�SUHVHQW�XQPRGXODWHG�
XQZDQWHG�VLJQDOV��DW�VSHFLILHG�IUHTXHQFLHV��VHH�FODXVH ���
�����)RU�UHFHLYHUV�LQWHQGHG�IRU�XVH�ZLWK�HPLVVLRQV�SODQQHG�ZLWK�UHJXODU�FKDQQHOOLQJ��WKH�DGMDFHQW�FKDQQHO�
VHOHFWLYLW\�LV�WKH�VHOHFWLYLW\�PHDVXUHG�E\�RQH�RI�WKH�PHWKRGV�JLYHQ�LQ�WKLV�SDUW��ZKHQ�WKH�XQZDQWHG�VLJQDO�
IUHTXHQF\�LV�VHSDUDWHG�E\�RQH�FKDQQHO�VSDFLQJ�IURP�WKH�ZDQWHG�VLJQDO�IUHTXHQF\��7KH�DOWHUQDWH�FKDQQHO�
VHOHFWLYLW\�LV�WKH�VHOHFWLYLW\�PHDVXUHG�E\�RQH�RI�WKH�PHWKRGV�JLYHQ�LQ�WKLV�SDUW��ZKHQ�WKH�XQZDQWHG�VLJQDO�
IUHTXHQF\�LV�VHSDUDWHG�E\�WZR�FKDQQHO�VSDFLQJV�IURP�WKH�ZDQWHG�VLJQDO�IUHTXHQF\�
�����7KH�LPDJH�UHMHFWLRQ�UDWLR��RI�D�VXSHUKHW�UHFHLYHU��LV�WKH�UDWLR�RI�WKH�UDGLR�IUHTXHQF\�LQSXW�VLJQDO�OHYHO�
DW�DQ�LPDJH�IUHTXHQF\��UHTXLUHG�WR�SURGXFH�D�VSHFLILHG�D�I��RXWSXW�OHYHO�IURP�WKH�UHFHLYHU��WR�WKH�OHYHO�RI�WKH�
ZDQWHG�UDGLR�IUHTXHQF\�VLJQDO�UHTXLUHG�WR�SURGXFH�WKH�VDPH�RXWSXW�OHYHO�
127(�� $Q�LPDJH�IUHTXHQF\�LV�WKH�ZDQWHG�VLJQDO�IUHTXHQF\�SOXV�RU�PLQXV�WZLFH�WKH�YDOXH�RI�DQ�LQWHUPHGLDWH�IUHTXHQF\�RI�WKH�
UHFHLYHU��DFFRUGLQJ�WR�ZKHWKHU�WKH�IUHTXHQF\�FKDQJH�RVFLOODWRU�LV��UHVSHFWLYHO\��KLJKHU�RU�ORZHU�LQ�IUHTXHQF\�WKDQ�WKH�ZDQWHG�VLJQDO�
IUHTXHQF\�
,I�WKH�UHFHLYHU�LQFRUSRUDWHV�PRUH�WKDQ�RQH�IUHTXHQF\�FKDQJHU��WKHUH�ZLOO�EH�PRUH�WKDQ�RQH�LPDJH�IUHTXHQF\��DQG�IRU�HDFK�RI�WKHVH�WKHUH�
ZLOO�EH�D�FRUUHVSRQGLQJ�LPDJH�UHMHFWLRQ�UDWLR�
127(�� 7KH�DXWRPDWLF�IUHTXHQF\�FRQWURO��LI�DQ\��ZLOO�QRW�IXQFWLRQ�FRUUHFWO\�ZLWK�DQ�LQSXW�VLJQDO�DW�LPDJH�IUHTXHQF\�

�����7KH�LQWHUPHGLDWH�IUHTXHQF\�UHMHFWLRQ�UDWLR�LV�WKH�UDWLR�RI�WKH�OHYHO�RI�D�VLJQDO�DW�DQ\�
LQWHUPHGLDWH�IUHTXHQF\�XVHG�LQ�WKH�UHFHLYHU��DSSOLHG�WR�WKH�UDGLR�IUHTXHQF\�LQSXW�WHUPLQDOV�RI�WKH�UHFHLYHU�
ZKLFK�SURGXFHV�D�VSHFLILHG�D�I��RXWSXW�OHYHO�IURP�WKH�UHFHLYHU��WR�WKH�OHYHO�RI�WKH�ZDQWHG�UDGLR�IUHTXHQF\�
VLJQDO�UHTXLUHG�WR�SURGXFH�WKH�VDPH�RXWSXW�OHYHO�
�����7KH�VSXULRXV�UHVSRQVH�UHMHFWLRQ�UDWLR�LV�WKH�UDWLR�RI�WKH�UDGLR�IUHTXHQF\�LQSXW�VLJQDO�OHYHO�DW�WKH�
LQWHUIHULQJ�IUHTXHQF\��UHTXLUHG�WR�SURGXFH�D�VSHFLILHG�D�I��RXWSXW�OHYHO�IURP�WKH�UHFHLYHU��WR�WKH�OHYHO�RI�WKH�
ZDQWHG�UDGLR�IUHTXHQF\�VLJQDO�UHTXLUHG�WR�SURGXFH�WKH�VDPH�RXWSXW�OHYHO�
127( ,I�IR�LV�WKH�IUHTXHQF\�RI�WKH�ORFDO�RVFLOODWRU��IL�WKH�LQWHUPHGLDWH�IUHTXHQF\�DQG�Q�DQ�LQWHJHU��VSXULRXV�UHVSRQVHV�FDQ�RFFXU�IURP�
XQZDQWHG�VLJQDOV�DW�WKH�IROORZLQJ�IUHTXHQFLHV�

I� �IR�� IL���DQG�I� �QIR���IL
ZKHUH�Q�LV�D�SRVLWLYH�LQWHJHU�

�����7KH�SDVV�EDQG�RU�;�G%�EDQGZLGWK�LV�WKH�UDQJH�RI�LQSXW�VLJQDO�IUHTXHQFLHV�RYHU�ZKLFK�WKH�D�I��RXWSXW�
OHYHO�RI�WKH�UHFHLYHU��ZLWK�DQ�LQSXW�VLJQDO�KDYLQJ�D�VSHFLILHG�ORZ�PRGXODWLRQ�IUHTXHQF\�DQG�PRGXODWLRQ�
IDFWRU�H[FHHGV��;�G%�ZLWK�UHVSHFW�WR�WKDW�DW�WKH�RSHUDWLQJ�IUHTXHQF\��VHH�VXE�FODXVH �����
7KH�EDQGZLGWK�RU�SDVV�EDQG�PD\�DOVR�EH�GHILQHG�IRU�RWKHU�VSHFLILHG�YDOXHV�RI�UHVSRQVH�YDULDWLRQ��,Q�WKLV�
SDUW��;�LV�DVVXPHG�WR�EH�HTXDO�WR ��XQOHVV�RWKHUZLVH�VWDWHG�
�����7KH�DWWHQXDWLRQ�VORSH�LV�WKH�VORSH�RI�WKH�JUDSK�RI�D�I��RXWSXW�OHYHO�DV�D�IXQFWLRQ�RI�LQSXW�VLJQDO�
IUHTXHQF\�GLIIHUHQFH�IURP�WKH�RSHUDWLQJ�IUHTXHQF\��ZLWK�DQ�LQSXW�VLJQDO�KDYLQJ�D�VSHFLILHG�ORZ�PRGXODWLRQ�
IUHTXHQF\�DQG�PRGXODWLRQ�IDFWRU�

��6LQJOH�VLJQDO�VHOHFWLYLW\
����,QWURGXFWLRQ

7KH�VLQJOH�VLJQDO�VHOHFWLYLW\�LV�WKH�UDWLR�RI�WKH�U�I��LQSXW�VLJQDO�OHYHO��DW�D�IUHTXHQF\�ZKRVH�GLIIHUHQFH�IURP�
WKH�RSHUDWLQJ�IUHTXHQF\�LV�VSHFLILHG��UHTXLUHG�WR�SURGXFH�D�UHIHUHQFH�YDOXH�RI�DXGLR�IUHTXHQF\�RXWSXW�OHYHO��
WR�WKH�U�I��LQSXW�VLJQDO�OHYHO�DW�WKH�RSHUDWLQJ�IUHTXHQF\�UHTXLUHG�WR�SURGXFH�WKH�VDPH�RXWSXW�OHYHO��WKH�
UHFHLYHU�EHLQJ�RWKHUZLVH�XQGHU�VWDQGDUG�PHDVXULQJ�FRQGLWLRQV�
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