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����7KH�7HWURGH�,VRODWLRQ�7RSRORJ\�

7KH�ILUVW�PDMRU�DGYDQFH�DOVR�E\�6DQJVWHU�DW�5HWLFRQ�&RUSRUDWLRQ��LQWURGXFHV�DQ�LVRODWLRQ�RI�WHWURGH�VWUXFWXUH�ZLWK�D�'&�ELDVHG�JDWH�1026�WUDQVLVWRU
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VPDOO�IRRWSULQW�SDFNDJH�GHVLJQHG�WR�PDWFK�ZLWK�WKHLU�UHVSHFWLYH�%%'�DQG�SURYLGLQJ�

$�WZR�SKDVH�FORFN�ZLWK�ORZ�LPSHGDQFH�DQG�WKH�SURSHU�FDSDFLWDQFH��7KH�IUHTXHQF\�YDOXH�LV�VHOHFWHG�E\�D�VLPSOH�5&�QHWZRUN�
6WDEOH�9 �SRZHU�VXSSO\�XVHG�WR�'&�ELDV�WKH�EDVH�RI�WKH�FKDUJH�KROGLQJ�HOHPHQWV��ZKLFK�JUHDWO\�LPSURYHV�WUDQVIHU�HIILFLHQF\��9 � �������9
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7KH�XVDJH�RI�WKHVH�GHYLFHV�LV�QRW�PDQGDWRU\��VRPH�GHVLJQHUV�LQ�RUGHU�WR�UHGXFH�FRVWV��KDYH�PRUH�IOH[LELOLW\�RU�DFKLHYH�KLJKHU�FORFN�UDWHV�XVH�VLPSOH�YROWDJH
GLYLGHUV�WR�JHW�9 �DQG�RVFLOODWRU�SDUWV�OLNH�&'������XVHG�LQ�=RPELH�&KRUXV���&'������XVHG�LQ�6PDOO�&ORQH��&DUERQ�&RS\��DQG�$�'$�)ODQJHU��RU�������XVHG�LQ
(OHFWULF�0LVWUHVV��WR�JHQHUDWH�WKH�GRXEOH�FORFN�VLJQDO�

����%%'�&ORFN�/LPLWDWLRQV�

)ROORZLQJ�WKH�GDWDVKHHW�UHFRPPHQGDWLRQV��%%'V�JXDUDQWHHG�D�FRUUHFW�EHKDYLRU�XQGHU�D�FHUWDLQ�FORFN�IUHTXHQF\�����a���.+]���,W�LV�EHFDXVH�WKH�LQSXW
FDSDFLWDQFH�RI�WKH�FORFN�SLQV�FDXVHV�SURJUHVVLYH�GHJUDGDWLRQ�RI�FORFN�SXOVHV�DERYH�WKH�IUHTXHQF\�OLPLW��7KH�FORFN�SXOVHV�FKDQJH�IURP�VTXDUH�WR�D
WUDSH]RLGDO�VDZWRRWK�ZDYHIRUP��:KHQ�WKDW�KDSSHQV�WKH�VZLWFKLQJ�DFWLRQ�LV�QRW�SHUIHFWO\�V\QFKURQL]HG�UHVXOWLQJ�LQ�D�VLJQDO�GHJUDGDWLRQ��
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FRQYHQLHQW�IRU�ILQH�IODQJHU�HIIHFWV�

%%'�6DPSOLQJ�7LPH�/LPLWDWLRQV��)RU�DQ\�%%'��WKH�WRWDO�GHOD\�WLPH�FDQ�EH�FDOFXODWHG�DV�

ZKHUH�

1��LV�WKH�QXPEHU�RI�VWDJHV��
I ��LV�WKH�FLUFXLW�FORFN�IUHTXHQF\�

7KH�FORFN�VLJQDOV�DSSOLHG�WR�WKH�%%'�ZLOO�GHWHUPLQH�WKH�VLJQDO�VDPSOLQJ�WLPH��WKLV�VDPSOLQJ�WLPH�VKRXOG�UHVSHFW�WKH�1\TXLVW�6KDQQRQ�7KHRUHP�

)RU�VKRUW�GHOD\�HIIHFWV�OLNH�IODQJLQJ��WKH�LQSXW�VLJQDO�FDQ�EH�RYHUVDPSOHG��WKHUH�LV�QR�SHQDOW\�LQ�WHUPV�RI�VLJQDO�GHJUDGDWLRQ��,I�WKH�FORFN�VLJQDO�JRHV
EH\RQG�WKH�%%'�FORFN�ERXQGDU\��WKH�FON�VLJQDO�FDQ�EH�GHJUDGHG�DV�H[SODLQHG�DERYH�DQG�WKH�DXGLR�ZDYHIRUP�FRUUXSWHG��
)RU�ORQJ�GHOD\�HIIHFWV�OLNH�GHOD\��WKH�LQSXW�VLJQDO�LV�FDQ�EH�XQGHUVDPSOHG��WKH�UHVXOWLQJ�SURFHVVHG�VLJQDO�ZLOO�EH�GHJUDGHG�EXW�WKH�WRWDO�GHOD\�WLPH�LV
H[WHQGHG�

���7\SLFDO�&LUFXLW�ZLWK�%%'�$UFKLWHFWXUH�

7KH�%%'V�DUH�IRXQG�LQ�GHOD\�EDVHG�HIIHFWV�VXFK�DV�HFKR��FKRUXV��UHYHUE��YLEUDWR��IODQJLQJ�RU�GHOD\�DOO�RI�WKHP�VKDUH�WKH�VDPH�JHQHUDO�FLUFXLW�DUFKLWHFWXUH��

��^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�PTHNLZ�[LJO�TU�����IIK�HYJOP[LJ[\YL�WUN�

3DUW�RI�WKH�LQSXW�VLJQDO�LV�SURFHVVHG�WKURXJK�WKH�%%'�FKDLQ��'HSHQGLQJ�RQ�WKH�FORFN�FLUFXLW�WKH�VSHFLILF�HIIHFW�LV�FUHDWHG��WKH�/RZ�)UHTXHQF\�2VFLOODWRU�/)2�LV�XVHG
IRU�IODQJHU�FKRUXV�YLEUDWR�HIIHFWV�WR�DXWRPDWLFDOO\�PRGLI\�WKH�GHOD\�WLPH��)RU�RWKHU�HIIHFWV�OLNH�D�VLPSOH�GHOD\��LW�LV�QRW�QHHGHG�

7KH�RXWSXW�RI�WKH�GHOD\�OLQH�RU�SDUW�RI�LW�FDQ�EH�IHHGEDFNHG�LQWR�WKH�LQSXW�ZLWK�YDULDEOH�JDLQ��JHQHUDWLQJ�WUDLOLQJ�HFKRHV��
%HIRUH�DQG�DIWHU�WKH�%%'�DFWLRQ��WKHUH�DUH�VRPH�VWDJHV�QHHGHG�WR�DYRLG�VLJQDO�GHJUDGDWLRQ��'\QDPLF�5DQJH�FRPSUHVVLRQ�H[SDQVLRQ��$QWL�$OLDVLQJ�)LOWHU�DQG
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7+'�OHYHOV�DUH�VLPLODU����������XQGHU�GLIIHUHQW�LQSXW�9 ������9�YV�����9���01�����DFFHSW�LQSXW�VLJQDOV���WLPHV�ZLGHU��KDYLQJ��LQ�IDFW��EHWWHU�G\QDPLF
UDQJH�DQG�OHVV�QRLVH�
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5HJDUGLQJ�WKH�SRZHU�VXSSO\��WKH������LV�PDGH�IRU�KLJK�YROWDJH�����WR���9��DQG�LQ�D�XVXDO��9�SHGDOV�VXSSO\�LV�EHORZ�WKH�LGHDO�YROWDJH�DQG�WKHQ�HQGV�XS
QRW�ZLWK�WKH�SHUIRUPDQFH�ZKLFK�LW�ZDV�GHVLJQHG�WR�ZRUN��7KH������RSHUDWHV�IURP���WR���9��EHLQJ�VXLWDEOH�IRU��9�SRZHUHG�HIIHFWV�DQG�ZLWKLQ�WKH�RSWLPDO
VXSSO\�UDQJH�DQG�DOVR�WKH��9�FDQ�EH�HDVLO\�UHJXODWHG�WR��9�JLYLQJ�D�UHOLDEOH�VWDQGDUG�EHKDYLRU�XQGHU�DOO�FRQGLWLRQV�

6XPPDUL]LQJ��XVLQJ�01�����ZLOO�SURYLGH�OLJKW�DGYDQWDJHV�LQ�WHUPV�RI�7+'��DQG�PRUH�G\QDPLF�KHDGURRP��,Q�D�JXLWDU�SHGDO��WKH�FKLS�ZLOO�ZRUN�DW��9��EHORZ�WKH
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