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��7KH�FLUFXLW�IRUPHG�E\�& ��5 �DQG�& �LV�D�3L�&5&�VHFRQG�RUGHU�ORZ�SDVV�ILOWHU��ZLWK�DQ�DWWHQXDWLRQ�UROO�RII�RI�±���G%�GHFDGH�RYHU�WKH�FXW�RII�IUHTXHQF\����+]��
7KH��9�UHJXODWHG�OLQH�ZLOO�EULQJ�WKH�VXSSO\�IRU�WKH�%XFNHW�%ULJDGH�6WDJH��UHMHFWLQJ�KLJK�IUHTXHQF\�KDUPRQLFV�ZKLFK�DUH�HVSHFLDOO\�KDUPIXO�LQ�%%'V�VLJQDO
SURFHVVLQJ�GXH�WR�WKH�FORFNLQJ�QRLVH�RI�WKH�01�����FORFN�GULYHU�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FH���ERVV�FH���SRZHU�VXSSO\�FUF�ILOWHU�SQJ�

7KH�VWHUHR�LQ�MDFN�LV�XVHG�DV�DQ�RQ�RII�VZLWFK��VZLWFKLQJ�WKH�EDWWHU\�����WHUPLQDO�WR�JURXQG�ZKHQ�WKH�JXLWDU�MDFN�LV�FRQQHFWHG�

����%RVV�$&$�YV��36$�3RZHU�6XSSO\�$GDSWHUV�

7KH�HDUO\�%RVV�SURGXFWV�OLNH�&(���ZLWK�UHGXFHG�SRZHU�FRQVXPSWLRQ�XVHG�WKH�$&$�DGDSWHUV�ZKLFK�SURYLGH�XQUHJXODWHG���9'&��XQUHJXODWHG�PHDQV�WKDW�WKH
RXWSXW�YROWDJH�GURSV�ZKHQ�FXUUHQW�FRQVXPSWLRQ�H[FHHGV�WKH�PD[LPXP�FDSDFLW\��ZKLFK�LV����P$���7KLV�SHGDO�ZDV�RULJLQDOO\�GHVLJQHG�IRU�DQ�H[WHUQDO���9�$&$
VXSSO\�DGDSWHU���
7KH�VHULHV�UHVLVWRU�5���DQG�GLRGH�'��EHWZHHQ�WKH�PLQXV�LQSXW�RQ�WKH�SRZHU�MDFN�DQG�JURXQG�DUH�XVHG�WR�UHGXFH�WKH�LQWHUQDO�YROWDJH�VXSSO\�

9� ���9��9 � ���9������9� �����9�

:LWK�QHZ�SURGXFWV�ZLWK�KLJKHU�SRZHU�FRQVXPSWLRQ��WKH�36$�DGDSWHU�ZDV�LQWURGXFHG�ZKLFK�SURYLGHV�UHJXODWHG��9'&��UHJXODWHG�PHDQV�WKDW�SURYLGH�D�FRQVWDQW
YROWDJH�DW�DQ\�FXUUHQW�XQGHU�WKH�PD[��FDSDFLW\����P$���7KLV�NLQG�RI�DGDSWHU�LV�WKH�PRVW�FRPPRQ�DQG�XVHG�LQ�DOO�SHGDOV�QRZDGD\V��

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FH���ERVV�SVD�DGDSWHU�MSJ�

,Q�RUGHU�WR�PDNH�WKH�ROG�$&$�SHGDOV�FRPSDWLEOH��WKH�UHVLVWRU�DQG�GLRGH�FDQ�EH�UHPRYHG�DQG�UHSODFHG�ZLWK�MXPSHUV�

7KH�'DLV\�FKDLQ�7ULFN��3RZHULQJ�WKH�ROG�&(���SHGDOV�GHVLJQHG�IRU�$&$���9'&�LQSXW�ZLWK�HLWKHU�D�QHZHU��9�$&$�RU�36$�DGDSWHU�ZLOO�QRW�ZRUN�SURSHUO\��7KH
YROWDJH�GURS�RYHU�WKH�UHVLVWRU�DQG�GLRGH�ZLOO�XQGHU�SRZHU�WKH�SHGDO�PDNLQJ�WKH�SRZHU�RQ�/('�JORZ�IDLQWO\��2QH�HDV\�VROXWLRQ�LV�WR�XVH�D�GDLV\�FKDLQ�FDEOH
WRJHWKHU�ZLWK�DQRWKHU�VWDQGDUG�SHGDO��7KH�OLQN�EHWZHHQ�WKH�WZR�SHGDOV�ZLOO�VKRUW�WKH�UHVLVWRU�GLRGH�FLUFXLW�DQG�WKH�SHGDO�ZLOO�UHFHLYH�IXOO�SRZHU�

���,QSXW�%XIIHU�

�

�� �� �

�� �

�� �� ��

)



7KH�WDVN�RI�WKH�,QSXW�6WDJH�%XIIHU�LV�WR�FUHDWH�D�KLJK�LQSXW�LPSHGDQFH�VR�DV�WR�SUHVHUYH�VLJQDO�LQWHJULW\�DQG�DYRLG�KLJK�IUHTXHQF\�VLJQDO�ORVV��,W�LV�LPSOHPHQWHG
ZLWK�D�SODLQ�(PLWWHU�)ROORZHU�ZLWK�XQLW\�YROWDJH�JDLQ��*  ����

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FH���ERVV�FH���LQSXW�EXIIHU�SQJ�

7KH��6&���70�*5�131�WUDQVLVWRU�LV�D�FKHDS�KLJK�JDLQ��� ���a������ORZ�QRLVH�VXLWDEOH�IRU�DXGLR�DSSOLFDWLRQV��

7KH�FDSDFLWRU�& �IRUPV�D�KLJK�SDVV�ILOWHU�ILOWHULQJ�WKH�ORZ�IUHTXHQF\�KXPPLQJ�LQ�FRQMXQFWLRQ�ZLWK�WKH�LQSXW�UHVLVWRUV�5 ��5 �DQG�WKH�WUDQVLVWRU�VWDJH�LQSXW
LPSHGDQFH��,W�DOVR�VHSDUDWHV�WKH�JXLWDU�IURP�DQ\�SHGDO�'&�SRWHQWLDO��SURWHFWLQJ�WKH�SLFNXSV�LQ�FDVH�RI�FLUFXLW�IDLOXUH�

����%RVV�&(���,QSXW�,PSHGDQFH�

,Q�RUGHU�WR�FDOFXODWH�QXPHULFDOO\�WKH�LQSXW�LPSHGDQFH�RI�WKH�HPLWWHU�IROORZHU��WKH�K\EULG�SL�PRGHO�FDQ�EH�XVHG�IRU�DQDO\]LQJ�WKH�VPDOO�VLJQDO�EHKDYLRU�

7KH�DQDO\VLV�RI�WKLV�SDUDPHWHU�LV�VLPLODU�WR�WKH�7XEH�6FUHDPHU�LQSXW�VWDJH��LI�\RX�ZDQW�WR�IROORZ�DOO�WKH�PDWKHPDWLFV�FKHFN�WKH�7XEH�6FUHDPHU�,QSXW�,PSHGDQFH
&DOFXODWLRQ���ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�WXEH�VFUHDPHU�DQDO\VLV�LPSHGDQFH���RWKHUZLVH�MXVW�VWLFN�WR�WKH�JHQHUDO�IRUPXOD�

7KHUHIRUH��WKH�&(���LQSXW�UHVLVWDQFH�LV����.��DOPRVW�WKH�YDOXH�RI�WKH�ELDVLQJ�UHVLVWRU�5 �����.��ZKLFK�DFFRXQWV�IRU�DOPRVW�WKH�HQWLUH�VLJQDO�ORDGLQJ�DW�WKH�LQSXW��

���3UH�(PSKDVLV�	�'H�(PSKDVLV�)LOWHUV�

7KH�DVVXPSWLRQ�RI�XVLQJ�WKHVH�ILOWHUV�LV�WKDW�DSSO\LQJ�WUHEOH�HPSKDVLV��SUH�HPSKDVLV��DQG�D�FRUUHVSRQGLQJ�LGHQWLFDO�WUHEOH�UHGXFWLRQ��GH�HPSKDVLV��WR�WKH�GU\
VLJQDO��WKH�RXWSXW�VLJQDO�ZLOO�HQG�XS�ZLWK�WKH�VDPH�RULJLQDO�WRQDO�EDODQFH��%XW�DSSO\LQJ�WKH�VDPH�ILOWHULQJ�WR�WKH�GHOD\�VLJQDO��WKH�RXWSXW�VLJQDO�ZLOO�UHGXFH�DQ\
KLVV�DFTXLUHG�YLD�WKH�GHOD\�SDWK�

)RU�WKLV�SXUSRVH��WZR��VW�RUGHU�6KHOYLQJ�)LOWHUV�DUH�XVHG�LQ�WKH�LQSXW�DQG�RXWSXW�VWDJHV��HDFK�RI�WKHVH�ILOWHUV�ZLOO�FUHDWH�D�]HUR�DQG�D�SROH��ZLWK�D�ULVLQJ�IDOOLQJ
VORSH�RI��G%�RFWDYH�RU���G%�GHFDGH�

����6KHOYLQJ�)LOWHUV�ZLWK�2SHUDWLRQDO�$PSOLILHUV�

7KH�6KHOYLQJ�DUFKLWHFWXUH�LV�VLPSOH�ILUVW�RUGHU�ILOWHU�IXQFWLRQ�FKDUDFWHUL]HG�E\�D�IUHTXHQF\�UHVSRQVH�ZLWK�WZR�GLIIHUHQW�JDLQV��*DLQ �DQG�*DLQ �EHWZHHQ
IUHTXHQFLHV�PXFK�KLJKHU�DQG�PXFK�ORZHU�WKDQ�WKH�FRUQHU�IUHTXHQFLHV�

7KLV�ILOWHUV�FDQ�EH�LPSOHPHQWHG�RYHU�RSHUDWLRQDO�DPSOLILHUV��XVLQJ�LQYHUWLQJ�RU�QRQ�LQYHUWLQJ�WRSRORJLHV��%RVV�&(���XVHV�WKH�RS�DPS�LQYHUWLQJ�DUFKLWHFWXUH�

1RWH��,Q�RUGHU�WR�DFKLHYH�FORFN�QRLVH�DWWHQXDWLRQ�SURSHUO\��LQYHUWLQJ�VKHOYLQJ�ILOWHUV��SUH�	�SRVW��DUH�PDQGDWRU\��%OHQGLQJ�QRQ�LQYHUWLQJ�	�LQYHUWLQJ�ZLOO�JLYH
PLVPDWFKHG�JDLQ�	�IUHTXHQFLHV��7KH�QDWXUH�RI�QRQ�LQYHUWLQJ�WRSRORJ\�SURYLGHV�QR�DWWHQXDWLRQ�DQG�PLQLPXP�JDLQ ���2QO\�LQYHUWLQJ�WRSRORJ\�RIIHUV�ERWK�JDLQ
	�DWWHQXDWLRQ��DQG�ERWK�ORZ�	�KLJK�LQYHUWLQJ�VKHOYLQJ�ILOWHUV�VKDUH�H[DFWO\�VDPH�UHVLVWRUV�	�FDSDFLWRUV�LQ�UHYHUVH�RUGHU��\LHOGLQJ�PDWFKHG�IUHTXHQFLHV�DQG
GHVLUHG�RSSRVLWH�JDLQV��DQG�WKLV�LV�ZK\�WKH\�DUH�XVHG�LQ�WKH�%RVV�&(���

������,QYHUWLQJ�2S$PS�6KHOYLQJ�)LOWHUV�

9
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��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FH���RSDPS�LQYHUWLQJ�VKHOYLQJ�ILOWHUV�SQJ�

�/RZ�3DVV�)LOWHU�)RUPXODV�����������+LJK�3DVV�)LOWHU�)RUPXODV�

������1RQ��,QYHUWLQJ�2S$PS�VKHOYLQJ�)LOWHUV�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FH���RSDPS�QRQ�LQYHUWLQJ�VKHOYLQJ�ILOWHUV�SQJ�

�/RZ�3DVV�)LOWHU�)RUPXODV�����������+LJK�3DVV�)LOWHU�)RUPXODV�

,I�5 �ZHUH�PXFK�VPDOOHU�WKDQ�5 ��WKHUH�ZRXOG�EH�D���G%�GHFDGH�UROO�RII�EHWZHHQ�WKH�WZR�JDLQV��,I�5 �LV�QRW�VR�PXFK�OHVV��WKHQ�WKH�VORSH�QHYHU�TXLWH�PDNHV�LW�WR
��G%�GHFDGH�EHIRUH�LW�IODWWHQV�RXW�WR�WKH�KLJK�IUHTXHQF\�JDLQ�

1RWH��7KH�UDWLR�I �I �LV�HTXDO�WR�WKH�UDWLR�RI�*DLQ �*DLQ ��,W�LV�IL[HG��VR�LI�\RX�ZDQW�D�ORW�RI�FXW�RU�ERRVW�LQ�WKH�VKHOI��WKHQ�WKH�IUHTXHQFLHV�ZKHUH�WKH
VKHOI�VWDUWV�DQG�HQGV�ZLOO�EH�IXUWKHU�DSDUW�DQG�YLFH�YHUVD�

����%RVV�&(���3UH�(PSKDVLV�)LOWHU�

7KH�DFWLYH�3UH�HPSKDVLV�)LOWHU�IRUPHG�E\�WKH������GXDO�RS�DPS�LV�GHVLJQHG�WR�LQFUHDVH�WKH�PDJQLWXGH�RI�WKH�KLJK�IUHTXHQFLHV�ZLWK�UHVSHFW�WR�WKH�PLG�ORZ
IUHTXHQFLHV��LQ�RUGHU�WR�HQKDQFH�WKH�RYHUDOO�6�1�UDWLR�E\�PLQLPL]LQJ�WKH�DGYHUVH�HIIHFWV�RI�DWWHQXDWLRQ�DQG�GLVWRUWLRQ�FUHDWHG�IRU�WKH�%%'�VWDJH�
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B4H[O�7YVJLZZPUN�,YYVYD
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��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FH���ERVV�FH���SUH�HPSKDVLV�ILOWHU�SQJ�

)RU�WKH�ORZV��WKH�FDSV�& �DQG�& �DUH�FRQVLGHUHG�RSHQ�FLUFXLWV��OHDYLQJ���.�DW�WKH�LQSXW�DQG���.�IHHGEDFN�DQG�WKHUHIRUH�UHVXOWLQJ�LQ�D�JDLQ�RI����)RU�KLJK
IUHTXHQFLHV��WKHUH�LV�D�SDUDOOHO�SDWK�XVLQJ��Q��FDS�DQG���.�UHVLVWRU��SURYLGLQJ�D�JDLQ�RI�����DERYH�����.+]�

7KH�VPDOO����S)�& �FDSDFLWRU�DFURVV�WKH�IHHGEDFN�ORRS�ZRUNV�DV�D�ORZ�SDVV�ILOWHU��PHOORZLQJ�RXW�WKH�KLJK�HQG�RI�WKH�VLJQDO�DQG�OLPLWLQJ�WKH�EDQGZLGWK
ZKLFK�LV�D�FODVVLF�DUUDQJH�LQ�VWRPSER[HV�LQSXW�VWDJHV�WKDW�DOVR�PDLQWDLQ�+)�VWDELOLW\�

3UH�(PSKDVLV�)LOWHU�)UHTXHQF\�5HVSRQVH�
$V�PHQWLRQ�DERYH��WKLV�FLUFXLW�HPSKDVL]HV�WKH�IUHTXHQFLHV�RYHU�����+]��$W����.+]�WKH�JDLQ�NHHSV�VWLOO�DW���G%�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FH���ERVV�FH���SUH�HPSKDVLV�SQJ�

����'H�(PSKDVLV�)LOWHU�

7KH�'H�(PSKDVLV�)LOWHU�LV�WKH�FRPSOHPHQW�RI�WKH�3UH�(PSKDVLV�)LOWHU��,W�LV�DOVR�LPSOHPHQWHG�RYHU�WKH������GXDO�RS�DPSV�DQG�GHVLJQHG�WR�DWWHQXDWH�WKH
PDJQLWXGH�RI�WKH�KLJK�IUHTXHQFLHV�ZLWK�UHVSHFW�WR�WKH�PLG�ORZ�IUHTXHQFLHV��7KLV�ILOWHU�WDNHV�WKH�XQQDWXUDO�VRXQGLQJ�SUH�HPSKDVL]HG�DXGLR�DQG�WXUQV�LW�EDFN�LQWR
LWV�RULJLQDO�UHVSRQVH��

7KH�RS�DPS�LV�FRQILJXUHG�LQ�WKH�FODVVLF�VXPPLQJ�DPSOLILHU
�KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�2SHUDWLRQDOBDPSOLILHUBDSSOLFDWLRQV�6XPPLQJBDPSOLILHU��WRSRORJ\��WKH�HTXDO�VL]H
RI�WKH�ZHLJKWLQJ�UHVLVWRUV�5  5  5  ��.�LQGLFDWHV�WKDW�WKH�PL[�UDWLR�EHWZHHQ�WKH�GU\�DQG�WKH�ZHW�VLJQDO�LV�����

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FH���ERVV�FH���GH�HPSKDVLV�ILOWHU�SQJ��
7R�LPSOHPHQW�WKLV�ILOWHU��WKH�VDPH��Q����N�SUHYLRXVO\�XVHG�LQ�WKH�LQSXW�VWDJH�LV�XVHG�LQ�WKH�IHHGEDFN�ORRS�SURYLGLQJ�FRPSOHPHQWDU\�WUHEOH�FXW�RYHU������.+]
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7KH�VPDOO����S�& �FDSDFLWRU�DFURVV�WKH�IHHGEDFN�ORRS�ZRUNV�DV�D�ORZ�SDVV�ILOWHU��PHOORZLQJ�RXW�WKH�KLJK�HQG�RI�WKH�VLJQDO�DQG�OLPLWLQJ�WKH�EDQGZLGWK
ZKLFK�LV�D�FODVVLF�DUUDQJH�LQ�VWRPSER[HV�LQSXW�VWDJHV�WKDW�DOVR�PDLQWDLQ�+)�VWDELOLW\�

'H�(PSKDVLV�)LOWHU�)UHTXHQF\�5HVSRQVH�
$V�PHQWLRQ�DERYH��WKLV�FLUFXLW�DWWHQXDWHV�WKH�IUHTXHQFLHV�RYHU�����+]��$W����.+]�WKH�JDLQ�NHHS�VWLOO�DW����G%���

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FH���ERVV�FH���GH�HPSKDVLV�SQJ�

���%RVV�&(���$QWL�$OLDVLQJ�)LOWHU�	�5HFRQVWUXFWLRQ�)LOWHUV�

$QWL�DOLDV�ILOWHUV�DUH�XVHG�WR�EDQG�OLPLW�WKH�LQSXW�VLJQDO�DQG�UHPRYH�WKH�KDUPRQLF�FRQWHQW�DW�WKDW�LV�LQWURGXFHG�E\�WKH�%%'�VDPSOLQJ�SURFHVV��

,Q�WKH�UHYHUVH�SURFHVV��DQWL�LPDJLQJ��RU�UHFRQVWUXFWLRQ��ILOWHUV�DUH�XVHG�DW�WKH�RXWSXW�RI�D�VDPSOHG�V\VWHP�WR�HOLPLQDWH�VSHFWUDO�LPDJHV�RI�WKH�GHVLUHG�VLJQDO�
7KHVH�DUH�JHQHUDWHG�DW�LQWHJHU�PXOWLSOHV�RI�WKH�VDPSOH�UDWH��7KH�LGHDO�ILOWHU�VSHFLILFDWLRQ�LV�WKH�VDPH�DV�WKDW�IRU�WKH�DQWL�DOLDVLQJ�ILOWHU�

)RU�ERWK�$QWL�$OLDVLQJ�DQG�5HFRQVWUXFWLRQ�ILOWHUV��WKH�/RZ�SDVV�6DOOHQ�.H\�WRSRORJ\�LV�XVHG��FUHDWLQJ�D�IUHTXHQF\�UHVSRQVH�WKDW�UHPRYHV�YHU\�VHYHUHO\�WKH�KLJK
IUHTXHQFLHV�

����7KH�6DOOHQ�.H\�)LOWHU�7RSRORJ\�

7KH�6DOOHQ�.H\�LV�D�VLPSOH�ILOWHU�DUFKLWHFWXUH�XVHG�WR�EXLOG�VHFRQG�RUGHU�DFWLYH�ILOWHUV��,W�KDV�D�KLJK�LQSXW�LPSHGDQFH�DQG�ORZ�RXWSXW�LPSHGDQFH��LQFOXGLQJ�D
EXIIHU�DPSOLILHU�LPSOHPHQWHG�LQ�WKLV�FDVH�RYHU�D�%-7�HPLWWHU�VRXUFH�IROORZHU�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FH���VDOOHQ�NH\�ORZ�SDVV�WRSRORJLHV�SQJ�

$�FRPPRQ�FRQILJXUDWLRQ�IRU�%%'�EDVHG�GHVLJQV�LV�WR�XVH�D��UG�RUGHU�6DOOHQ�.H\��LPSOHPHQWHG�XVLQJ�D�SDVVLYH��VW�RUGHU�5&�ILOWHU���D��QG�RUGHU�VWDQGDUG�6DOOHQ�
.H\�

7KH��UG�RUGHU�6DOOHQ�.H\�)XQFWLRQ�

7KH�HTXLYDOHQW�EORFN�GLDJUDP�

6R��\RX�FDQ�PDNH�DOO�WKH�QXPEHUV�RU�XVH�WKH�VLPSOH��UG�2UGHU�6DOOHQ�.H\�/RZ�3DVV�)LOWHU�'HVLJQ�7RRO
�KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���VLP�RNDZD�GHQVKL�MS�HQ�6DOOHQNH\�/RZNHLVDQ�KWP��E\�2NDZD�(OHFWULF�'HVLJQ�DQG�JHW�WKH�FXW�RII
IUHTXHQFLHV�

����%RVV�&(���$QWL�$OLDVLQJ�)LOWHU�

7KH�$QWL�$OLDVLQJ�)LOWHU�LV�DQ�DFWLYH�ORZ�SDVV�ILOWHU�XVHG�EHIRUH�WKH�VLJQDO�VDPSOHU��%%'��LQ�RUGHU�WR�UHVWULFW�WKH�EDQGZLGWK�RI�WKH�VLJQDO�WR�DSSUR[LPDWHO\�VDWLVI\
WKH�1\TXLVW�6KDQQRQ�6DPSOLQJ�7KHRUHP��,Q�WKLV�ZD\��WKH�LQSXW�VLJQDO�LV�EDQGOLPLWHG�WR�SUHYHQW�DOLDVLQJ�
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��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FH���ERVV�FH���DQWL�DOLDVLQJ�ILOWHU�SQJ�

-XVW�EHIRUH�WKH�DQWL�DOLDVLQJ�ORZ�SDVV�ILOWHU��WKHUH�LV�DQRWKHU�SDVVLYH�KLJK�SDVV�ILOWHU�IRUPHG�E\�5��DQG�&���JHQHUDWLQJ�D�FXW�RII�IUHTXHQF\�RI���+]�WKDW�ZLOO
EDQGOLPLW�DQG�FXW�WKH�KXPPLQJ�RI�WKH�LQFRPLQJ�VLJQDO��7KH�FXW�RII�IUHTXHQF\�FDQ�EH�FDOFXODWHG�DV�

)UHTXHQF\�5HVSRQVH�RI�$QWL�$OLDVLQJ�)LOWHU�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FH���ERVV�FH���DQWL�DOLDVLQJ�SQJ��
7KH�IUHTXHQF\�UHVSRQVH�LV�D�EDQG�SDVV�ILOWHU��OHWWLQJ�WKH�KDUPRQLFV�EHWZHHQ����+]�DQG�����.+]��7KH�ORZ�SDVV�FXW�RII�IUHTXHQFLHV�FDQ�EH�FDOFXODWHG�DV�PHQWLRQ
EHIRUH��WKH�SROHV�DUH�DW�IF � �����.+]��DQG�IF � �����.+]

����%RVV�&(���5HFRQVWUXFWLRQ�)LOWHU�

7KH�5HFRQVWUXFWLRQ�)LOWHU�DOVR�FDOOHG�$QWL�,PDJLQJ�)LOWHU�LV�DJDLQ�D�ORZ�SDVV�ILOWHU�XVHG�WR�FRQVWUXFW�D�VPRRWK�DQDORJ�VLJQDO�IURP�D�VDPSOHG�RXWSXW��7KH�RXWSXW
VLJQDO�PXVW�EH�EDQGOLPLWHG��WR�UHPRYH�WKH�FORFN�QRLVH�DQG�SUHYHQW�DOLDVLQJ��PHDQLQJ�)RXULHU�FRHIILFLHQWV�EHLQJ�UHFRQVWUXFWHG�DV�ORZ�IUHTXHQF\�ZDYHV��QRW�DV
KLJKHU�IUHTXHQF\�DOLDVHV��

-XVW�EHIRUH�WKH�DQWL�DOLDVLQJ�ORZ�SDVV�ILOWHU��WKHUH�LV�DQRWKHU�SDVVLYH�KLJK�SDVV�ILOWHU�IRUPHG�E\�5 �DQG�& ��JHQHUDWLQJ�D�FXW�RII�IUHTXHQF\�RI���+]�WKDW�ZLOO
EDQGOLPLW�DQG�FXW�WKH�KXPPLQJ�RI�WKH�LQFRPLQJ�VLJQDO��7KH�FXW�RII�IUHTXHQF\�FDQ�EH�FDOFXODWHG�DV�

7KLV������+]�FXW�RII�IUHTXHQF\�VHHPV�WR�EH�WKH�RQO\�GLIIHUHQFH�EHWZHHQ�WKH�ILOWHULQJ�DIWHU�DQG�EHIRUH�WKH�%%'��ZKLFK�LV�LQGHHG�PLUURUHG��$IWHU�WKH�GHOD\�VWDJH�
VOLJKWO\�PRUH�EDVV�SDVV�WKURXJK�WKH�FLUFXLW�

)UHTXHQF\�5HVSRQVH�RI�5HFRQVWUXFWLRQ�)LOWHU�
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��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FH���ERVV�FH���UHFRQVWUXFWLRQ�SQJ��
7KH�IUHTXHQF\�UHVSRQVH�LV�D�EDQG�SDVV�ILOWHU��OHWWLQJ�WKH�KDUPRQLFV�EHWZHHQ�����+]�DQG�����.+]��7KH�ORZ�SDVV�FXW�RII�IUHTXHQFLHV�DUH�WKH�VDPH�DV�LQ�WKH�$QWL�
DOLDVLQJ�ILOWHU�EHFDXVH�WKH�FLUFXLW�LV�H[DFWO\�WKH�VDPH��IF � �����.+]�DQG�IF � �����.+]��

���7KH�%XFNHW�%ULJDGH�'HYLFH�6WDJH�

7KH�%%'�LV�WKH�FRUH�RI�WKH�FLUFXLW��WKH�01�����ZKLFK�LV�ZHOO�NQRZQ�IRU�LWV�ILQH�DXGLR�UHVSRQVH�LV�XVHG�WRJHWKHU�ZLWK�D�FORFN�VLJQDO�JHQHUDWRU�01������$W�WKH
VDPH�WLPH��D�/RZ�)UHTXHQF\�2VFLOODWRU��/)2��LV�QHHGHG�WR�GULYH�WKH�01�����LQ�RUGHU�WR�JHQHUDWH�WKH�YDULDEOH�GHOD\�WLPH�ZKLFK�LV�WKH�JLVW�RI�WKH�FKRUXV�HIIHFW�

01������LV�D������VWDJHV�%%'�E\�0DWVXVKLWD�3DQDVRQLF�ZKLFK�SURYLGHV�D�VLJQDO�GHOD\�IURP������WR�����PV��7R�FUHDWH�WKH�FKRUXV�HIIHFW�D�GHOD\�IURP���WR
��PV�LV�QHHGHG��VR�WKLV�SDUW�LV�SHUIHFW�IRU�WKH�WDVN��,W�DOVR�KDV�JRRG�6�1 ��G%��ORZ�7+'�RI������W\S��9  ����9UPV���7KH�VXSSO\�YROWDJH�UDQJH�LV�IURP
����WR����9�

01������,V�D�FORFN�JHQHUDWRU�GULYHU�E\�0DWVXVKLWD�3DQDVRQLF��LQ�D�VPDOO�IRRWSULQW�SDFNDJH�GHVLJQHG�WR�PDWFK�WKH�01�����SURYLGLQJ�
$�WZR�SKDVH�FORFN��WKH�IUHTXHQF\�YDOXH�LV�VHOHFWHG�E\�WKH�/)2�
6WDEOH�9 �ELDV�VXSSO\�WR�WKH�01������7KLV�'&�ELDV�YDOXH��9 � ������[�9 ��LPSURYHV�WKH�%%'�WUDQVIHU�HIILFLHQF\�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FH���ERVV�FH���EEG�SQJ�

,Q�VXPPDU\��WKH�FDS�& ���S)�LV�FKDUJLQJ�GLVFKDUJLQJ�DW�D�IDVW�UDWH��VHW�E\�WKH�4 �DVWDEOH���EXW�WKH�VWDUWLQJ�YROWDJH�OHYHO�RI�& �LV�FRPPDQGHG�E\�WKH�/)2
VLJQDO��VHQW�WKURXJK�WKH�4 �EXIIHU�

7KH�4 �WUDQVLVWRU�IRUPV�DQ�5&�DVWDEOH�RVFLOODWRU�ZLWK�WKH�01������,W�LV�XVHG�WR�GLVFKDUJH�WKH�& ���S)�WLPLQJ�FDSDFLWRU��ZKLFK�LV�FKDUJHG�WKURXJK�WKH�5
���.�UHVLVWRU��,QGHHG��4 �WRJHWKHU�ZLWK�WKH�01�����ZLOO�RVFLOODWH�E\�LWVHOI�DW�D�FRQVWDQW�IUHTXHQF\�ZLWKRXW�4 �DQG�LWV�DVVRFLDWHG�FRPSRQHQWV�

:KHQ�WKH�RXWSXW�RI�WKH�GRXEOH�VHULHV�LQYHUWHUV��SLQ����LQ�WKH�01�����JRHV�KLJK��LQ�UHVSRQVH�WR�WKH�FDS�FKDUJLQJ�WR�WKH�&026�WKUHVKROG�YROWDJH�DV
PRQLWRUHG�E\�01�����SLQ����4 �WXUQV�RQ�DQG�GLVFKDUJHV�WKH�FDS��DQG�WKH�01�����RXWSXW�JRHV�ORZ�DJDLQ��WXUQLQJ�WKH�WUDQVLVWRU�RII�DQG�DOORZLQJ�WKH
FDS�WR�UH�FKDUJH��7KH�F\FOH�UHSHDWV�DW�DQ�XOWUDVRQLF�UDWH�

7KH�4��WUDQVLVWRU�LV�DQ�HPLWWHU�IROORZHU�WKDW�SURYLGHV�EXIIHULQJ�WR�WKH�WULDQJOH�ZDYHIRUP�IURP�WKH�/)2��
,PPHGLDWHO\�DIWHU�& �GLVFKDUJH��WKH�GLRGH�'��LV�QHHGHG�WR�LVRODWH�WKH�RXWSXW�RI�4��WUDQVLVWRU��7KLV�GLRGH�VHUYHV�WR�FKDUJH�LW�XS�DJDLQ�WR�DQ��RIIVHW�
YROWDJH�FRUUHVSRQGLQJ�WR�WKH�SUHVHQW�YROWDJH�DW�WKH�/)2�RXWSXW�

$FWXDOO\�WKH�FDSDFLWRU�RIIVHW�FKDUJLQJ�YROWDJH� ��9RXW ���9 ������9) �

����%RVV�&H���/)2�/RZ�)UHTXHQF\�2VFLOODWRU�

7KH�FKRUXV�HIIHFW�LV�FUHDWHG�E\�WKH�VORZ�PRGXODWLRQ�RI�WKH�GHOD\�WLPH�XVLQJ�D�/RZ�)UHTXHQF\�2VFLOODWRU��/)2���$V�WKH�/)2�F\FOHV��WKH�GHOD\�WLPH�JRHV�XS�DQG
GRZQ�DQG�WKHUHIRUH�WKH�GHOD\HG�DXGLR�SLWFK�VOLJKWO\�VKLIWV�XS�DQG�GRZQ�

�7KH�/)2�LV�LPSOHPHQWHG�XVLQJ�D�GXDO�RS�DPS�7/����LQ�FDVFDGH��WKLV�RS�DPS�KDV�D�ORZ�FXUUHQW�FRQVXPSWLRQ��ZKLFK�LV�JRRG�WR�SUHYHQW�WLFNLQJ�LQ�WKH�SRZHU
VXSSO\��6RPH�WLFNLQJ�FDQ�EH�PL[HG�ZLWK�WKH�DXGLR�ZKHQ�WKH�/)2�SURGXFHV�WKH�ULVLQJ�RU�IDOOLQJ�HGJH�RI�D�VTXDUH�ZDYH�DQG�WKHUH�LV�D�YHU\�VXGGHQ�VXUJH�LQ�WKH
FXUUHQW�
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��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FH���ERVV�FH���OIR�FLUFXLW�SQJ�

7KH�ILUVW�RSHUDWLRQDO�DPSOLILHU�LQ�WKH�FKDLQ�JHQHUDWHV�WKH�VTXDUH�ZDYH��ZKLOH�WKH�VHFRQG�RSHUDWLRQDO�DPSOLILHU�JHQHUDWHV�WKH�WULDQJOH�VLJQDO���
7KLV�VLPSOH�FLUFXLW�SURYLGHV�D�YDULDEOH�IUHTXHQF\�WULDQJXODU�ZDYHIRUP�ZKRVH�DPSOLWXGH�LV�DOVR�YDULDEOH�

$IWHU�WKH�VHFRQG�RS�DPS��WKHUH�LV�D�ORZ�SDVV�5&�ILOWHU��5 �& ��ZLWK�D�FXW�RII�IUHTXHQF\�RI���+]�����Ⱥ5&��ZKLFK�ILOWHUV�WKH�/)2�VLJQDO��UHPRYLQJ�DOO�SRVVLEOH
KLJK�IUHT�WLFNLQJ�QRLVH�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FH���ERVV�FH���OIR�SQJ�

7KH�ILUVW�RS�DPS�LV�LQ�D�WKUHVKROG�GHWHFWRU�LQ�SRVLWLYH�IHHGEDFN�7ULJJHU�6FKPLWW�FRQILJXUDWLRQ��
7KH�RVFLOODWLRQ�IUHTXHQF\�FDQ�EH�FDOFXODWHG�IROORZLQJ�WKH�IRUPXOD�RI�WKH�7ULDQJOH�2VFLOODWRU�E\�5RQ�0DQFLQL
�KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���ZZZ�WL�FRP�OLW�DQ�VORG���E�VORG���E�SGI��

:LWK�5DWH�FRQWURO�DW�PD[LPXP�SRVLWLRQ��WKH�RVFLOODWLRQ�IUHTXHQF\�LV����+]��WKLV�YDOXH�ZLOO�GHFUHDVH�DV�WKH�95��SRW�LV�WULPPHG�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FH���ERVV�FH���OIR�VTXDUH�VLJQDO�SQJ�

7KH�VHFRQG�RS�DPS�LV�DQ�,QWHJUDWRU�ZKLFK�JHQHUDWHV�WKH�UDPS��7KH�DFWLRQ�RI�95��ZLOO�PRGLI\�WKH�VWHHSQHVV�RI�WKH�UDPS�DQG�WKHUHIRUH�WKH�DPSOLWXGH�RU
GHSWK�DW�D�IL[HG�IUHTXHQF\�
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7YL]���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�T_Y�WOHZL ��

5L_[���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�IHJR�[HSR�HUHS`ZPZ�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FH���ERVV�FH���OIR�WULDQJXODU�SQJ�

���5HVRXUFHV�

$OO�&(���WUHDGV�LQ�',<6WRPS%R[HV��KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���ZZZ�GL\VWRPSER[HV�FRP���DQG�0DUN�+DPPHU
�KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���KDPPHU�DPSDJH�RUJ���H[SODQDWLRQV��
%RVV�&(���,QIRUPDWLRQ��KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���ZZZ�ERVVDUHD�FRP�ORDGSDJH�DVS"ILOH ER[HV�FH���[PO��E\�%RVV$UHD�
&KRUXV�(IIHFW�([SODQDWLRQ��KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���WHVWWRQH�FRP�IXQGDPHQWDOV�ZKDW�FKRUXV�HIIHFW��E\�7HVW7RQH��
KWWS���DXGDFLW\�VRXUFHIRUJH�QHW�PDQXDO�����HIIHFWVBFKRUXV�KWPO��KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���DXGDFLW\�VRXUFHIRUJH�QHW�PDQXDO�
����HIIHFWVBFKRUXV�KWPO��
&KRUXV�JXLWDU�HIIHFWV��KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS��ZZZ�KREE\�KRXU�FRP�JXLWDU�FKRUXVBHIIHFWV�SKS��E\�+REE\�+RXU
7RQHSDG�&(���&ORQLQJ�3URMHFW��KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���ZZZ�WRQHSDG�FRP�SURMHFW�DVS"LG �����
7ULDQJXODU�:DYH�*HQHUDWRUV���ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP����KWWS��ZZZ�IUHHFLUFXLWV�QHW�FLUFXLW����KWPO��E\�)UHH&LUFXLWV��
�UG�2UGHU�6DOOHQ�.H\�)LOWHU�ZLWK�RQH�2S$PS��KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���ZZZ�HGQ�FRP�GHVLJQ�DQDORJ���������'HVLJQ�VHFRQG�DQG�
WKLUG�RUGHU�6DOOHQ�.H\�ILOWHUV�ZLWK�RQH�RS�DPS��E\�('1��
6KHOYLQJ�)LOWHUV��KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���ZZZ�OLQNZLW]ODE�FRP�ILOWHUV�KWP���E\�/LQNZLW]ODE��
%RVV�$&$�DQG�36$�DGDSWRUV�E\�6WLQN)RRW���KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���VWLQNIRRW�VH�DUFKLYHV�������
3UH�(PSKDVLV�DQG�'H�(PSKDVLV�ILOWHUV��KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���ZZZ�GL\VWRPSER[HV�FRP�VPIIRUXP�LQGH[�SKS"
WRSLF ��������ZDS���LQ�',<6WRPS%R[HV�

����'DWDVKHHWV�

%266�&(���,QVWUXFWLRQV�SGI���
%266�&(���6HUYLFH�1RWHV�SGI��
�6&���70�7UDQVLVWRU�SGI�

2XU�VLQFHUH�DSSUHFLDWLRQ�WR�*��)UDQF���%��0D\QDUG�DQG�'URU�6KDURQ�IRU�\RXU�VXSSRUW�

7KDQNV�IRU�UHDGLQJ��DOO�IHHGEDFN�LV�DSSUHFLDWHG��

6RPH�5LJKWV�5HVHUYHG���ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�ULJKWV���\RX�DUH�IUHH�WR�FRS\��VKDUH��UHPL[�DQG�XVH�DOO�PDWHULDO��

7UDGHPDUNV��EUDQG�QDPHV�DQG�ORJRV�DUH�WKH�SURSHUW\�RI�WKHLU�UHVSHFWLYH�RZQHUV�

1VVTSH�:,-�<93Z�I`�(Y[PV��O[[WZ!��^LI�HYJOP]L�VYN�^LI����������������O[[W!��^^ �̂HY[PV�UL[��

0UZ[HNYHT�WOV[VZ



5L^�<WKH[LZ
(YK\PUV�(\KPV�4L[LY���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�HYK\PUV�H\KPV�TL[LY�
+HSSHZ�9HUNLTHZ[LY�;YLISL�)VVZ[LY�(UHS`ZPZ���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�KHSSHZ�YHUNLTHZ[LY�
;PTL�4HUPW\SH[VY���(YK\PUV�+LSH`�,JOV�9L]LYI���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�[PTL�THUPW\SH[VY�
4HYZOHSS�;OL�.\]UVY�(UHS`ZPZ���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�THYZOHSS�N\]UVY�HUHS`ZPZ�
@V\�*HU�)\PSK�[OL�7LYMLJ[�.LYTHUP\T�-\aa���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�NLYTHUP\T�M\aa�
4?9�+PZ[VY[PVU���(UHS`ZPZ���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�T_Y�KPZ[VY[PVU�WS\Z�HUHS`ZPZ�

4VZ[�=PZP[LK
;\IL�:JYLHTLY�(UHS`ZPZ���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�[\IL�ZJYLHTLY�HUHS`ZPZ�
-\aa�-HJL�(UHS`ZPZ���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�M\aa�MHJL�
7YV�*V�9H[�(UHS`ZPZ���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�WYVJV�YH[�
)VZZ�+:���+PZ[VY[PVU�(UHS`ZPZ���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�IVZZ�KZ��HUHS`ZPZ�
2SVU�*LU[H\Y�(UHS`ZPZ���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�RSVU�JLU[H\Y�HUHS`ZPZ�
+\USVW�*Y`)HI`�.*)� ��*PJ\P[�(UHS`ZPZ���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�JY`IHI`�NJI� ��

-VSSV^�\Z
@V\�JHU�HSZV�MVSSV^�\Z�VU!



��O[[WZ!��^LI�HYJOP]L�VYN�^LI����������������O[[WZ!��^^ �̂MHJLIVVR�JVT�,SLJ[YV:THZO�°°�

�O[[WZ!��^LI�HYJOP]L�VYN�^LI����������������O[[WZ!��WS\Z�NVVNSL�JVT��,SLJ[YVZTHZO�HIV\[�°°�

�O[[WZ!��^LI�HYJOP]L�VYN�^LI����������������O[[WZ!��^^ �̂PUZ[HNYHT�JVT�LSLJ[YV�ZTHZO��

��O[[WZ!��^LI�HYJOP]L�VYN�^LI����������������O[[WZ!��^^ �̂WPU[LYLZ[�JVT�LSLJ[YVZTHZO��°°�

�O[[WZ!��^LI�HYJOP]L�VYN�^LI����������������O[[WZ!��^^ �̂`V\[\IL�JVT�\ZLY�,SLJ[YV:THZO;=�°°�

�O[[WZ!��^LI�HYJOP]L�VYN�^LI����������������O[[WZ!��[^P[[LY�JVT�LSLJ[YVFZTHZO�

)VV[Z[YHW��O[[WZ!��^LI�HYJOP]L�VYN�^LI����������������O[[W!��[^P[[LY�NP[O\I�PV�IVV[Z[YHW���PZ�H�MYVU[�LUK�MYHTL^VYR�VM�;̂ P[[LY��0UJ��*VKL�SPJLUZLK�\UKLY�40;�3PJLUZL�
�O[[WZ!��^LI�HYJOP]L�VYN�^LI����������������O[[WZ!��NP[O\I�JVT�[^IZ�IVV[Z[YHW�ISVI�THZ[LY�30*,5:,�

-VU[�(^LZVTL��O[[WZ!��^LI�HYJOP]L�VYN�^LI����������������O[[W!��MVY[H^LZVTL�NP[O\I�PV�-VU[�(^LZVTL���MVU[�SPJLUZLK�\UKLY�:03�6-3����
�O[[WZ!��^LI�HYJOP]L�VYN�^LI����������������O[[W!��ZJYPW[Z�ZPS�VYN�6-3��


