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2SHUDWLQJ�7HPSHUDWXUH� �������&�WR�����&� 2SWLRQ��XS�WR������&�IRU�WKH�+�0RGXOH�

6WRUDJH�7HPSHUDWXUH� �������&�WR�����&� �

�

0DJQHWLF�)OX[�'HQVLW\��%��XQLWV��7�WHVOD��*�JDXVV��FRQYHUVLRQ��
��7� ����N*�
��P7� ����*�
���7� ����P*�
�

237,216��
�
'&�&DOLEUDWLRQ�

7KH�FDOLEUDWLRQ�WDEOH�RI�WKH�WUDQVGXFHU�FDQ�EH�RUGHUHG�DV�DQ�RSWLRQ��7KH�FDOLEUDWLRQ�WDEOH�LV�DQ�([FHO�ILOH��
SURYLGLQJ�WKH�DFWXDO�YDOXHV�RI�WKH�WUDQVGXFHU�RXWSXW�YROWDJH�IRU�WKH�WHVW�'&�PDJQHWLF�IOX[�GHQVLWLHV�PHDVXUHG�E\�
D�UHIHUHQFH�105�7HVODPHWHU��7KH�VWDQGDUG�FDOLEUDWLRQ�WDEOH�FRYHUV�WKH�OLQHDU�UDQJH�RI�PDJQHWLF�IOX[�GHQVLW\���%/5�
LQ�WKH�VWHSV�RI�%/5�����'LIIHUHQW�FDOLEUDWLRQ�WDEOHV�DUH�DYDLODEOH�XSRQ�UHTXHVW��%\�WKH�XWLOLVDWLRQ�RI�WKH�FDOLEUDWLRQ�
WDEOH��WKH�DFFXUDF\�RI�'&�DQG� ORZ�IUHTXHQF\�PDJQHWLF�PHDVXUHPHQW�FDQ�EH�LQFUHDVHG�XS�WR�WKH�OLPLW�JLYHQ�E\�
WKH�UHVROXWLRQ��VHH�1RWHV���DQG���¸������

$&�&DOLEUDWLRQ���)UHTXHQF\�5HVSRQVH��

$QRWKHU� RSWLRQ� LV� WKH� FDOLEUDWLRQ� WDEOH� RI� WKH� IUHTXHQF\� UHVSRQVH�� 7KLV� LV� DQ� ([FHO� ILOH�� SURYLGLQJ� WKH�
DFWXDO�YDOXHV�RI�WKH�WUDQVGXFHU�WUDQVIHU�IXQFWLRQ��FRPSOH[�VHQVLWLYLW\�DQG�%RGH�SORWV��IRU�D�UHIHUHQFH�$&�PDJQHWLF�
IOX[�GHQVLW\��7KH�VWDQGDUG�IUHTXHQF\�UHVSRQVH�FDOLEUDWLRQ�WDEOH�FRYHUV�WKH�WUDQVGXFHU�EDQGZLGWK��IURP�'&�WR�I7��LQ�
WKH� VWHSV� RI� I7����� 'LIIHUHQW� FDOLEUDWLRQ� WDEOHV� DUH� DOVR� DYDLODEOH� XSRQ� UHTXHVW�� 8WLOLVDWLRQ� RI� WKH� IUHTXHQF\�
FDOLEUDWLRQ�WDEOH�DOORZV�DQ�DFFXUDF\�LQFUHDVH�RI�WKH�$&�PDJQHWLF�PHDVXUHPHQWV�DOPRVW�XS�WR�WKH�OLPLW�JLYHQ�E\�
WKH�UHVROXWLRQ��VHH�1RWHV���DQG���¸������

6(1,6�6LQJOH�$[LV�+DOO�SUREH�ZRUNV�ZHOO�LQ�WKH�%�IUHTXHQF\�UDQJH�IURP�'&�WR�I7����G%�SRLQW���%�EHLQJ�WKH�
GHQVLW\� RI� WKH� PHDVXUHG�PDJQHWLF� IOX[��� ,Q� DGGLWLRQ� WR� WKH� +DOO� YROWDJH�� DW� KLJK� %²IUHTXHQFLHV� DOVR� LQGXFWLYH�
VLJQDOV�DUH�JHQHUDWHG�DW�WKH�FRQQHFWLRQ�SUREH�WKLQ�FDEOH��0RUHRYHU��WKH�SUREH��WKH�FDEOH�DQG�WKH�HOHFWURQLFV�LQ�
WKH�(�PRGXOH�EHKDYH�DV�D�ORZ�SDVV�ILOWHU��$V�D�UHVXOW��WKH�WUDQVGXFHU�KDV�WKH��FRPSOH[��VHQVLWLYLW\�RI�WKH�IRUP���

6 6 � M6+ , �
+HUH��

� 6+�UHSUHVHQWV�VHQVLWLYLW\�IRU�WKH�RXWSXW�VLJQDO�LQ�SKDVH�ZLWK�WKH�PDJQHWLF�IOX[�GHQVLW\��WKDW�LV�WKH�UHDO�SDUW�
RI�WKH�WUDQVIHU�IXQFWLRQ����

� 6, �LV�WKH�VHQVLWLYLW\�ZLWK�WKH�����SKDVH�VKLIW�ZLWK�UHVSHFW�WR�WKH�PDJQHWLF�IOX[�GHQVLW\��L�H���WKH�LPDJLQDU\�
SDUW�RI�WKH�WUDQVIHU�IXQFWLRQ���

�

&DOLEUDWLRQ� GDWD� FDQ� EH� RUGHUHG� IRU� 6+ � DQG� 6, � IRU� WKH� WUDQVYHUVH� �<�� D[LV� �DV� DQ� RSWLRQ��� 7KLV� DOORZV� WKH�
FXVWRPHU� WR� GHGXFH� DFFXUDWH� YDOXHV� RI� WKH� PHDVXUHG� PDJQHWLF� IOX[� GHQVLW\� DW� HYHQ� KLJK� IUHTXHQFLHV� E\� DQ�
DSSURSULDWH�PDWKHPDWLFDO�WUHDWPHQW�RI�WKH�WUDQVGXFHU�RXWSXW�YROWDJH 9RXW ��

�
�
�
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127(6���

�� 7KH� DFFXUDF\� RI� WKH� WUDQVGXFHU� LV� GHILQHG� DV� WKH� PD[LPXP� GLIIHUHQFH� EHWZHHQ� WKH� DFWXDO� PHDVXUHG�
PDJQHWLF�IOX[�GHQVLW\�DQG�WKDW�JLYHQ�E\�WKH�WUDQVGXFHU�� ,Q�RWKHU�ZRUGV��WKH�WHUP�DFFXUDF\�H[SUHVVHV� WKH�
PD[LPXP�PHDVXUHPHQW�HUURU��$IWHU�]HURLQJ�WKH�RIIVHW�DW�WKH�QRPLQDO�WHPSHUDWXUH��WKH�ZRUVW�FDVH�UHODWLYH�
PHDVXUHPHQW�HUURU�RI�WKH�WUDQVGXFHU�LV�JLYHQ�E\�WKH�IROORZLQJ�H[SUHVVLRQ��

��0D[��5HODWLYH�(UURU��0�5�(� 6 �1/����ï5HV �%HUU /5 ���>XQLW����RI�%/5@� (T��>�@ �

+HUH�� 6HUU� LV� WKH� WROHUDQFH� RI� WKH� VHQVLWLYLW\� �UHODWLYH� HUURU� LQ� SHUFHQWV� RI� 6���1/� LV� WKH� PD[LPDO� UHODWLYH�
QRQOLQHDULW\�HUURU��VHH�QRWH�����5HV� LV�WKH�DEVROXWH�UHVROXWLRQ��1RWHV��¸����DQG�%/5� LV�WKH�OLQHDU�UDQJH�RI�
PDJQHWLF�IOX[�GHQVLW\��

�� 7KH� RXWSXW� RI� WKH� PHDVXUHPHQW� FKDQQHO� KDV� WZR� WHUPLQDOV� DQG� WKH� RXWSXW� VLJQDO� LV� WKH� �GLIIHUHQWLDO��
YROWDJH�EHWZHHQ�WKHVH�WZR�WHUPLQDOV��+RZHYHU��HDFK�RXWSXW�WHUPLQDO�FDQ�EH�XVHG�DOVR�DV�D�VLQJOH�HQGHG�
RXWSXW� UHODWLYH� WR� FRPPRQ� VLJQDO�� ,Q� WKLV� FDVH� WKH� VHQVLWLYLW\� LV� DSSUR[�� ���� RI� WKDW� RI� WKH� GLIIHUHQWLDO�
RXWSXW��5HPDUN��7KH�VLQJOH�HQGHG�RXWSXW�LV�QRW�FDOLEUDWHG���

�� 7KH�VHQVLWLYLW\�LV�JLYHQ�DV�WKH�QRPLQDO�VORSH�RI�DQ�LGHDO�OLQHDU�IXQFWLRQ�9RXW� �I�%���L�H��

9  6 ï%RXW � (T��>�@ �

ZKHUH� 9RXW�� 6� DQG� %� UHSUHVHQW� WUDQVGXFHU� RXWSXW� YROWDJH�� VHQVLWLYLW\� DQG� WKH� PHDVXUHG� PDJQHWLF� IOX[�
GHQVLW\��UHVSHFWLYHO\��

�� 7KH� QRQOLQHDULW\� LV� WKH� GHYLDWLRQ� RI� WKH� IXQFWLRQ� %PHDVXUHG�  � I� �%DFWXDO�� IURP� WKH� EHVW� OLQHDU� ILW� RI� WKLV�
IXQFWLRQ�� 8VXDOO\�� WKH� PD[LPXP� RI� WKLV� GHYLDWLRQ� LV� H[SUHVVHG� LQ� WHUPV� RI� SHUFHQWDJH� RI� WKH� IXOO�VFDOH�
LQSXW��$FFRUGLQJO\��WKH�QRQOLQHDULW\�HUURU�LV�FDOFXODWHG�DV�IROORZV���
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9 �9RXW RII1/ ���ï �% �%/56
�PD[

���������������IRU��% � % �%/5 /5 �� (T��>�@ �

�

1RWDWLRQ�� �

%� �$FWXDO�WHVWLQJ�'&�PDJQHWLF�IOX[�GHQVLW\�JLYHQ�E\�D�UHIHUHQFH�105�7HVODPHWHU�

9RXW�%�²�9RII�� �&RUUHVSRQGLQJ�PHDVXUHG�WUDQVGXFHU�RXWSXW�YROWDJH�DIWHU�]HURLQJ�WKH�2IIVHW�

6·� ��6ORSH�RI�WKH�EHVW�OLQHDU�ILW�RI�WKH�IXQFWLRQ�I�%�� �9RXW�%��²�9RII�����L�H��WKH�DFWXDO���VHQVLWLYLW\��

%/5�� �/LQHDU�UDQJH�RI�PDJQHWLF�IOX[�GHQVLW\�

7ROHUDQFH�RI�VHQVLWLYLW\�FDQ�EH�FDOFXODWHG�DV�IROORZV��

7ROHUDQFH�RI�VHQVLWLYLW\� � � (T��>�@ �

�� 7KH�SODQDU�+DOO�YROWDJH� LV�WKH�YROWDJH�DW� WKH�RXWSXW�RI�D�+DOO� WUDQVGXFHU�SURGXFHG�E\�D�PDJQHWLF� IOX[�
GHQVLW\�YHFWRU�FR�SODQDU�ZLWK�WKH�+DOO�SODWH��7KH�SODQDU�+DOO�YROWDJH�LV�DSSUR[LPDWHO\�SURSRUWLRQDO�WR�WKH�
VTXDUH�RI�WKH�PHDVXUHG�PDJQHWLF�IOX[�GHQVLW\��7KHUHIRUH��IRU�H[DPSOH��

9 9SODQDU SODQDU �����
9 9QRUPDO QRUPDO#��% #��%��

����������������������� (T��>�@ �

+HUH��9QRUPDO�GHQRWHV�WKH�QRUPDO�+DOO�YROWDJH��L�H���WKH�WUDQVGXFHU�RXWSXW�YROWDJH�ZKHQ�WKH�PDJQHWLF�ILHOG�LV�
SHUSHQGLFXODU�WR�WKH�+DOO�SODWH��
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�� 7KLV� LV� WKH� ´��VLJPDµ� SHDN�WR�SHDN� VSDQ� RI� RIIVHW� IOXFWXDWLRQV� ZLWK� VDPSOLQJ� WLPH� ©W ����V� DQG� WRWDO�
PHDVXUHPHQW� WLPH� W ���V�� 7KH�PHDVXUHPHQW� FRQGLWLRQV� FRUUHVSRQG� WR� WKH� IUHTXHQF\� EDQGZLGWK� IURP�
����+]�WR���+]��7KH�´��VLJPDµ�PHDQV�WKDW� LQ�DYHUDJH�������RI�WKH�PHDVXUHPHQW�WLPH�RIIVHW�ZLOO�H[FHHG�
WKH� JLYHQ� SHDN�WR�SHDN� VSDQ�� 7KH� FRUUHVSRQGLQJ� URRW�PHDQ� VTXDUH� �506�� QRLVH� HTXDOV� ���� RI� ´2IIVHW�
IOXFWXDWLRQ�	�GULIWµ���

�� 7RWDO�RXWSXW�506�QRLVH� YROWDJH� �RI� DOO� IUHTXHQFLHV�� RI� WKH� WUDQVGXFHU�� 7KH� FRUUHVSRQGLQJ�SHDN�WR�SHDN�
QRLVH�LV�DERXW���WLPHV�WKH�506�QRLVH��6HH�DOVR�1RWHV���DQG�����

�� 0D[LPDO� VLJQDO� EDQGZLGWK� RI� WKH� WUDQVGXFHU�� GHWHUPLQHG� E\� D� EXLOW�LQ� ORZ�SDVV� ILOWHU� ZLWK� D� FXW�RII�
IUHTXHQF\� I7�� ,Q� RUGHU� WR� GHFUHDVH� QRLVH�RU� DYRLG� DOLDVLQJ�� WKH� IUHTXHQF\� EDQGZLGWK�PD\�EH� OLPLWHG�E\�
SDVVLQJ�WKH�WUDQVGXFHU�RXWSXW�VLJQDO�WURXJK�DQ�H[WHUQDO�ILOWHU��VHH�1RWHV���DQG������

�� 5HVROXWLRQ�RI�WKH�WUDQVGXFHU� LV� WKH�VPDOOHVW�GHWHFWDEOH�FKDQJH�RI�WKH�PDJQHWLF� IOX[�GHQVLW\� WKDW�FDQ�EH�
UHYHDOHG�E\�WKH�RXWSXW�VLJQDO��7KH�UHVROXWLRQ�LV�OLPLWHG�E\�WKH�QRLVH�RI�WKH�WUDQVGXFHU�DQG�GHSHQGV�RQ�WKH�
IUHTXHQF\�EDQG�RI�LQWHUHVW��

7KH�'&�UHVROXWLRQ� LV�JLYHQ�E\�WKH�VSHFLILFDWLRQ� ´2IIVHW� IOXFWXDWLRQ�	�GULIWµ� �VHH�DOVR�1RWH����7KH�ZRUVW�
FDVH��$&�UHVROXWLRQ��LV�JLYHQ�E\�WKH�VSHFLILFDWLRQ�´%URDG�EDQG�QRLVHµ��VHH�DOVR�1RWH�����7KH�UHVROXWLRQ�RI�
D�PHDVXUHPHQW�FDQ�EH�LQFUHDVHG�E\�OLPLWLQJ�WKH�IUHTXHQF\�EDQGZLGWK�RI�WKH�WUDQVGXFHU��7KLV�FDQ�EH�GRQH�
E\�SDVVLQJ� WKH� WUDQVGXFHU� RXWSXW� VLJQDO� WURXJK�D�KDUGZDUH� ILOWHU� RU�E\� DYHUDJLQJ� WKH�PHDVXUHG� YDOXHV��
�&DXWLRQ�� ILOWHULQJ� SURGXFHV� D� SKDVH� VKLIW�� DQG� DYHUDJLQJ� D� WLPH� GHOD\��� 7KH� 506� QRLVH� YROWDJH� �L�H��
UHVROXWLRQ��RI�WKH�WUDQVGXFHU�LQ�D�IUHTXHQF\�EDQG�IURP�I/�WR�I+�FDQ�EH�HVWLPDWHG�DV�IROORZV���
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+HUH�16'�I�LV�WKH���I�QRLVH�YROWDJH�VSHFWUDO�GHQVLW\��506��DW�I �+]��16'Z�LV�WKH�506�ZKLWH�QRLVH�YROWDJH�
VSHFWUDO� GHQVLW\�� I/� LV� WKH� ORZ�� DQG� I+� LV� WKH� KLJK�IUHTXHQF\� OLPLW� RI� WKH� EDQGZLGWK� RI� LQWHUHVW�� DQG� WKH�
QXPHULFDO� IDFWRU� ����� FRPHV� XQGHU� WKH� DVVXPSWLRQ� RI� XVLQJ� D� ILUVW�RUGHU� ORZ�SDVV� ILOWHU�� )RU� D� '&�
PHDVXUHPHQW�� I/ ��PHDVXUHPHQW� WLPH�� 7KH� KLJK�IUHTXHQF\� OLPLW� FDQ� QRW� EH� KLJKHU� WKDQ� WKH� FXW�RII�
IUHTXHQF\�RI�WKH�EXLOW�LQ�ILOWHU�I7��I+���I7��,I�WKH�ORZ�IUHTXHQF\�OLPLW�I/�LV�KLJKHU�WKDQ�WKH�FRUQHU�IUHTXHQF\�I&��
WKHQ�WKH�ILUVW�WHUP�LQ�(T������FDQ�EH�QHJOHFWHG��RWKHUZLVH��LI�WKH�KLJK�IUHTXHQF\�OLPLW� I+� LV�ORZHU�WKDQ�WKH�
FRUQHU�IUHTXHQF\� I&�� WKDQ�WKH�VHFRQG�WHUP�LQ�(T�� ���� FDQ�EH�QHJOHFWHG��7KH�FRUUHVSRQGLQJ�SHDN�WR�SHDN�
QRLVH�YROWDJH�FDQ�EH�FDOFXODWHG�DFFRUGLQJ�WR�WKH�´��VLJPDµ�UXOH��L��H���9Q3�3�%�¨���[�9Q506�%��

��� $FFRUGLQJ�WR� WKH�VDPSOLQJ�WKHRUHP��WKH�VDPSOLQJ�IUHTXHQF\�PXVW�EH�DW� OHDVW�WZR�WLPHV�KLJKHU�WKDQ�WKH�
KLJKHVW�IUHTXHQF\�RI�WKH�PHDVXUHG�PDJQHWLF�VLJQDO��/HW�XV�GHQRWH�WKLV�VLJQDO�VDPSOLQJ�IUHTXHQF\�E\�IVDP6��
+RZHYHU��LQ�RUGHU�WR�REWDLQ�WKH�EHVW�VLJQDO�WR�QRLVH�UDWLR��LW�LV�XVHIXO�WR�DOORZ�IRU�RYHU�VDPSOLQJ��WKLV�ZD\�
ZH�DYRLG� DOLDVLQJ�RI� KLJK�IUHTXHQF\�QRLVH���$FFRUGLQJO\�� IRU�EHVW� UHVROXWLRQ�� WKH� UHFRPPHQGHG�SK\VLFDO�
VDPSOLQJ�IUHTXHQF\�RI�WKH�WUDQVGXFHU�RXWSXW�YROWDJH�LV�IVDP3�!���[�I7��RU�IVDP3�!���[�I+���LI�DQ�DGGLWLRQDO�ORZ�
SDVV�ILOWHU�LV�XVHG��VHH�1RWH�����7KH�QXPEHU�RI�VDPSOHV�FDQ�EH�UHGXFHG�E\�DYHUDJLQJ�HYHU\�1�VXEVHTXHQW�
VDPSOHV��1���IVDP3���IVDP6��

��� :KHQ�PHDVXULQJ�IDVW�FKDQJLQJ�PDJQHWLF�ILHOGV��RQH�VKRXOG�WDNH�LQWR�DFFRXQW�WKH�WUDQVSRUW�GHOD\�RI� WKH�
+DOO� VLJQDOV�� VPDOO� LQGXFWLYH� VLJQDOV� JHQHUDWHG� DW� WKH� FRQQHFWLRQV� +DOO� SUREH²WKLQ� FDEOH�� DQG� WKH� ILOWHU�
HIIHFW�RI�WKH�HOHFWURQLFV�LQ�WKH�(�0RGXOH��$SSUR[LPDWHO\��WKH�WUDQVGXFHU�WUDQVIHU�IXQFWLRQ�LV�VLPLODU�WR�WKDW�
RI� D� ILUVW�RUGHU� %XWWHUZRUWK� ORZ�SDVV� ILOWHU�� ZLWK� WKH� EDQGZLGWK� IURP� '&� WR� I7�� 7KH� ILOWHU� DWWHQXDWLRQ� LV��
����GE�GHF������GE�RFW����7KH�FDOLEUDWLRQ�WDEOH�RI�WKH�IUHTXHQF\�UHVSRQVH�LV�DYDLODEOH�DV�DQ�RSWLRQ��
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