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��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�SW�����SW�����MSJ�

:LWK�D�PLQLPXP�GHOD\�RI���PV�DQG�D�PD[LPXP�RI����PV��WKDW�FRXOG�EH�H[WHQGHG�XS�WR���VHFRQG�DW�WKH�H[SHQVH�RI�VRXQG�TXDOLW\��PDNHV�LW�SHUIHFW�IRU�GHOD\�
HFKR�DQG�UHYHUE�HIIHFWV�

7KH�RIILFLDO�3ULQFHWRQ�7HFKQRORJ\�37�����GDWDVKHHW�LV�YDJXH�DQG�PDQ\�RI�WKH�LQWHUQDO�IXQFWLRQV�RI�WKH�,&�DUH�QRW�H[SODLQHG�HLWKHU��JLYLQJ�WKH�IRXQGDWLRQV�IRU
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°

7DEOH�RI�&RQWHQWV�

���7KH�3ULQFHWRZQ�37���;�6HULHV����^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�W[��  �HUHS`ZPZ
SPUR��

���37�����,QWHUQDO�&LUFXLW���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�W[��  �HUHS`ZPZ
SPUR��

���3RZHU�6XSSO\����^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�W[��  �HUHS`ZPZ
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���37�����(&+2�'(/$<�&LUFXLW�$QDO\VLV����^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�W[��  �HUHS`ZPZ
SPUR���
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°

���7KH�3ULQFHWRZQ�37���;�6HULHV�

7KH�3ULQFHWRZQ�37���;�VHULHV�LQFOXGHV�VHYHUDO�,&V�ZLWK�VLPLODU�FDSDELOLWLHV��WKHVH�DUH�WKH�PRVW�SRSXODU�DQG�DYDLODEOH��

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�SW�����37�����JLI��

°
°
��°37��������SLQV��UHTXLUHV�DQ�H[WHUQDO�'5$0�PHPRU\��,&�������RU
�������,W�VXSSRUWV�VKRUW�ORQJ�PRGH����.E�RU����.E�5$0��JLYLQJ
���PV�GHOD\�PD[��H[WHQGHG�WR�����ZLWK�QRLVH���9ROWDJH�FRQWUROOHG
GHOD\�WLPH��7KH�VKRUWHVW�GHOD\�SRVVLEOH�DURXQG���PV��QRW�JRRG�IRU
FKRUXV�IODQJHU���*RRG�IRU�ORQJ�GHOD\�HFKR�



��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�SW�����37�����JLI�

°° 37���������SLQV��LQWHUQDO���.E�PHPRU\��,W�UHTXLUHV�DQ�H[WHUQDO
�0+]�FORFN�DQG�WKH�GHOD\�WLPH�LV�VHW�XVLQJ�D�VHULDO�GDWD
FRPPXQLFDWLRQ��D�PLFURFRQWUROOHU�LV�QHHGHG���7KH�PLQLPXP�GHOD\
WLPH�LV���PV�DQG�WKH�PD[LPXP����PV��,WV�DYDLODELOLW\�LV�OLPLWHG�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�SW�����SW�����MSJ�

°° 37���������SLQV��WKH�PRVW�SRSXODU�GXH�WR�LWV�HDVH�RI�XVH�DQG
DYDLODELOLW\��:LWK���.E�LQWHUQDO�5$0��WKH�WLPH�LV�VHW�XVLQJ�DQ
H[WHUQDO�UHVLVWRU�ZKLFK�PDNHV�LW�SHUIHFW�WR�VLPSOLI\�WKH�FLUFXLW��,W
KDV�D�PLQLPXP�GHOD\�RI���PV�DQG�D�PD[LPXP�RI����PV�

°

���37�����,QWHUQDO�&LUFXLW

7KH�PDLQ�SUREOHP�ZLWK�WKH�37�����LV�WR�XQGHUVWDQG�WKH�LQWHUQDO�FLUFXLW��WKH�3ULQFHWRZQ�GDWDVKHHW�LV�QRW�YHU\�KHOSIXO��

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�SW�����37����BGDWDVKHHW�SQJ�

°

;OPZ�ISVJR�KPHNYHT�JV\SK�IL�YLKYH^U�PU�H�TVYL�SVNPJHS°HUK�ZPTWSLY�^H`!

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�SW�����37����B,QWHUQDOB&LUFXLWO�SQJ�

7KLV�FKLS�HIIHFWLYHO\�LQFOXGHV���LQWHUQDO�RS�DPSV���WKDW�WKH�GHVLJQHU�FDQ�XVH��DQG�D�SRZHU�VXSSO\�VXEV\VWHP��,Q�WKH�QH[W�VHFWLRQV��WKH�IXQFWLRQDOLW\�RI�HDFK�SDUW
ZLOO�EH�GHVFULEHG�

°

���3RZHU�6XSSO\�

7KH�37�����LV�SRZHUHG�XVLQJ��9��,Q�RUGHU�WR�SUHVHUYH�WKH�VLJQDO�TXDOLW\�DQG�UHGXFH�QRLVH��LW�LV�FRQYHQLHQW�WR�XVH�D�GHGLFDWHG�VXSSO\�RU�UHJXODWRU��7KH�SDUW
FRQVXPHV�D�PD[LPXP�FXUUHQW�RI���P$��LW�GHFUHDVHV�ZKHQ�WKH�GHOD\�WLPH�LV�LQFUHDVHG��



3LQ��

,W�LV�WKH��9�3RZHU�VXSSO\�SLQ��PLQ����9�DQG�PD[����9���6RPH�XVHUV�H[SHULPHQW�ZLWK�KLJKHU�YROWDJHV�EXW�WKH�PRVW�FRQYHQLHQW�ZD\�WR�XVH�WKH�37�����DQG
JXDUDQWHH�D�JRRG�ORQJ�OLIH�LV�MXVW�WR�VWLFN�WR�WKH��9��$�ORZ�SRZHU�VXSSO\�LPSHGDQFH�LV�HVVHQWLDO��WR�HQVXUH�WKH�LQWHUQDO�FORFN�IXQFWLRQDOLW\���VR�D�VLPSOH�UHJXODWRU
OLNH�WKH�/0������RU�WKH�SLQ�FRPSDWLEOH�/0������FRXOG�EH�XVHG���$�SDLU�RI�LQSXW�DQG�RXWSXW�FDSV�ZLOO�NHHS�WKH�SRZHU�VXSSO\�FOHDQ�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�SW�����/0����B37�����SQJ�

,Q�WKH�FLUFXLW�DERYH��DQ�HIIHFWLYH�VLPSOH�VROXWLRQ�IRU�WKH�37�����SRZHU�VXSSO\�LV�VKRZQ��8VLQJ�D��1�����GLRGH�DV�D�SURWHFWLRQ�DJDLQVW�DFFLGHQWDO�UHYHUVH
SRODULW\�FRQQHFWLRQV�DQG���FDSV�WR�ILOWHU�WKH�LQSXW�RXWSXW��7KH�/0�����/0�����ZLOO�DFFHSW�D�ZLGH�UDQJH�RI�LQSXW�YROWDJHV����9�WR����9���

3LQ��

/DEHOHG�DV�5()��LW�LV�WKH����9�DQDORJ�UHIHUHQFH�YROWDJH��9FF�����$Q�LQWHUQDO�UHVLVWRU�GLYLGHU�LV�XVHG�WR�VHW�WKLV�YROWDJH��PHDVXULQJ�WKH�SLQV�WKH�UHVLVWDQFH�LV
DURXQG��.ƻ��7KLV�LV�WKH�YROWDJH�XVHG�DV�D�YLUWXDO�JURXQG�LQVLGH�WKH�37�����DQG�DOVR�DV�D�UHIHUHQFH�YROWDJH�IRU�WKH�9&2�FLUFXLW�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�SW�����37����B3RZHUB6XSSO\�SQJ�

3LQ��0RGXODWLRQ�0RGLILFDWLRQ���&KRUXV�

'LVFRYHUHG�E\�)UHTXHQF\�&HQWUDO�5LFN�DQG�DSSOLHG�WR�WKH�/LWWOH�$QJHO�&KRUXV
�KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWSV���ZZZ�GL\VWRPSER[HV�FRP�VPIIRUXP�LQGH[�SKS"WRSLF ����������7KH�&LUFXLW�LQVLGH�WKH�37�����LV
VRPHWKLQJ�OLNH�WKLV�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�SW�����37����BSLQ�BPRGXODWLRQ�SQJ�



7KH�9&2��9ROWDJH�&RQWUROOHG�2VFLOODWRU��YROWDJH�ZLOO�FRPPDQG�WKH�GHOD\�WLPH�RI�WKH�37������IROORZLQJ�WKH�7$%/(����9&2�)5(48(1&<�96�'(/$<�7,0(�IURP�WKH
GDWDVKHHW�ZKHQ�WKH�IUHTXHQF\�RI�WKLV�RVFLOODWRU�LV�PD[LPXP����0+]��WKH�GHOD\�WLPH�LV�PLQLPXP������PV��DQG�YLFH�YHUVD��
,I�ZH�ZDQW�WR�PRGLI\�WKH�9&2�LQSXW�YROWDJH��WKH�GHIDXOW�PHWKRG�LV�WR�FKDQJH�WKH�SLQ��UHVLVWDQFH�WR�JURXQG��WKDW�ZLOO�FKDQJH�WKH�RS�DPS�JDLQ�DQG�WKHQ��WKH
RXWSXW�YROWDJH�

7KH��SLQ���KDFN��LV�EDVLFDOO\�FKDQJLQJ�WKH�YROWDJH�RQ�WKH�SLQ�����RI�WKH�RS�DPS�LQVWHDG�RI�WKH�FODVVLF�ZD\�RI�FKDQJLQJ�WKH�YROWDJH�RQ�WKH�SLQ�����,Q�RUGHU�WR
DFKLHYH�LW��WKH�SLQ���UHVLVWDQFH�WR�JURXQG�QHHGV�WR�EH�VWDEOH�VWDEOH��XVXDOO\�SLQ���LV�JURXQGHG�EHFDXVH�LW�JLYHV�WKH�PLQLPXP�GHOD\�WLPH��SHUIHFW�IRU�FKRUXV���IRU
WKLV�RSWLRQ�WKH��DQWL�ODWFK�XS�FLUFXLW���LV�QHHGHG���LW�LV�H[SODLQHG�LQ�WKH�QH[W�VHFWLRQ��DQG�FKDQJLQJ�WKH�����LQSXW�YROWDJH�RI�WKH�RS�DPS��7R�GR�WKDW�ZH�FDQ�DFFHVV
WKH�LQWHUQDO�UHVLVWRU�GLYLGHU��SLQ���DQG�PRGXODWH�LW�

7KH�VLGH�HIIHFW�LV�WKDW�WKH�ZKROH�YLUWXDO�JURXQG�����9��RI�WKH�FLUFXLW�ZLOO�EH�FKDQJLQJ�WRJHWKHU�ZLWK�WKH�WLPH�PRGXODWLRQ��7KH�JRRG�QHZV�LV�WKDW�ZH�GRQ¶W
QHHG�D�ELJ�VSDQ�RI�PRGXODWLRQ�WR�FUHDWH�D�FKRUXV�HIIHFW��VR�FKDQJLQJ�WKH�YROWDJH�RQ�SLQ���IURP����9�WR��9�ZLOO�EH�HQRXJK�WR�FUHDWH�WLPH�PRGXODWLRQ�DQG
NHHS�WKH�YLUWXDO�JURXQG�KDSS\�

°

7KH�$QWL�/DWFK�8S�&LUFXLW�

'XULQJ�WKH�SRZHU�RQ�RI�WKH�FLUFXLW��LI�WKH�GHOD\�UHVLVWDQFH�IURP�SLQ���WR�JURXQG�LV�OHVV�WKDQ��N��WKHQ�WKH�37�����PD\�ODWFK�XS��ZKLFK�ZLOO�PDNH�WKH�FKLS�WR
FUDVK�DQG�VWRS��,I�D�YHU\�VKRUW�GHOD\�WLPH�LV�UHTXLUHG��HQVXUH�WKDW�WKH�GHOD\�UHVLVWDQFH�LV�JUHDWHU�WKDQ��N��IRU�WKH�ILUVW����PV�DIWHU�SRZHU�RQ��$IWHU�WKH�ILUVW
���PV��WKH�SLQ��UHVLVWDQFH�WR�JURXQG�FDQ�JR�DV�ORZ�DV�QHHGHG�

7KH�$QWL�/DWFK�8S�FLUFXLW�ZLOO�HQVXUH�WKDW�WKH�UHVLVWDQFH�IURP�SLQ���WR�JURXQG�LV�KLJKHU�WKDQ��.�GXULQJ�SRZHU�RQ�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�SW�����SW����BODWFKBXSBFLUFXLW�SQJ�

7KH�5�&�WLPH�FRQVWDQW�LV�VHW�WR�EH�VLJQLILFDQWO\�ORQJHU�WKDQ�WKH�UHVHW�WLPH�����PV�LQ�WKH�GDWDVKHHW��

Ĳ� �5�[�&

Ĳ� ����.�[��X)� ��V

8VLQJ�DQ\�YDOXHV�RI�5 ���.�DQG�& �X)�RI�KLJKHU�ZLOO�JLYH�PRUH�WKDQ���VHFRQG�RI�VWDUW�XS�WLPH�

7KH�GLRGH�FDQ�EH�DQ\��1�����RU�VLPLODU��LW�SURWHFWV�WKH�WUDQVLVWRU�LQ�WKH�HYHQW�RI�D�IDVW�GURS�LQ�SRZHU�YROWDJH�E\�GLVFKDUJLQJ�WKH�FDS�UDWKHU�WKDQ�OHWWLQJ
WKH�FXUUHQW�IORZ�WKURXJK�WKH�EDVH�RI�WKH�WUDQVLVWRU��7KH�WUDQVLVWRU�FDQ�EH�DQ\�JHQHULF�%&����RU�VLPLODU�

°

3LQ��DQG�3LQ��

7KH\�DUH�WKH�$QDORJ�DQG�'LJLWDO�JURXQGV��WKH\�QHHG�WR�EH�OLQNHG�H[WHUQDOO\�ZLWK�D�VKRUW�WKLFN�WUDFH��0HDVXULQJ�ZLWK�D�PXOWLPHWHU��WKH�SLQV�VKRZ�DQ�H[WHUQDO
UHVLVWDQFH�RI����RKPV�EHWZHHQ�WKHP�

3LQ���

,W�LV�WKH�6\VWHP�&ORFN�2XWSXW�SLQ��WKLV�FORFN�IUHTXHQF\�LV�JHQHUDWHG�E\�WKH�9&2�H[SODLQHG�LQ�WKH�3LQ���VHFWLRQ��

,Q�WKH�LPDJH�EHORZ�WKH�SLQ���LV�PHDVXUHG�ZLWK�DQ�RVFLOORVFRSH��JLYLQJ�D�VTXDUH�ZDYHIRUP�RI���0+]�ZLWK�WKH�VKRUWHVW�GHOD\����PV��DQG��0+]�ZLWK�WKH�PD[LPXP
GHOD\�����PV���WKH�VLJQDO�LV��9SS�DSSUR[��WKDW�JRHV�ORZHU�ZLWK�WKH�IUHTXHQF\��



��^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�PTHNLZ�[LJO�W[��  �7;��  FJSVJRFNPM�NPM�

7KLV�SLQ�JLYHV�IHHGEDFN�RI�ZKDW�LV�UHDOO\�KDSSHQLQJ�LQVLGH�WKH�37������8VLQJ�DQ�H[WHUQDO�UHVLVWRU�RQ�SLQ���WR�VHW�WKH�GHOD\�WLPH�FRXOG�EH��VRPHWLPHV��LQDFFXUDWH�
VR�WKH�SLQ���RXWSXWV�WKH�H[DFW�DPRXQW�RI�GHOD\�WKDW�WKH�VLJQDO�ZLOO�VXIIHU�

7KHUH�DUH���SRWHQWLDO�DSSOLFDWLRQV�IRU�WKLV�SLQ�

8VH�WKH�SLQ���FORFN�IUHTXHQF\�LQIRUPDWLRQ�LQ�D�IHHGEDFN�ORRS�WR�JHW�WKH�DFFXUDWH�UHDGLQJ�RI�WKH�WLPH�GHOD\��7R�GR�WKLV��D�PLFURFRQWUROOHU�QHHGV�WR�EH�XVHG
DQG�DOVR�EHFDXVH�RI�WKH�KLJK�VSHHG�RI�WKH�FORFN�IUHTXHQF\��XS�WR���0+]��D�SUH�VFDOHU��WKDW�ZRXOG�UHGXFH�WKH�DFFXUDF\�RI�WKH�UHDGLQJV��QHHGV�DOVR�WR�EH
XVHG��,W�LV�QRW�FOHDU�WKDW�WKH�EHQHILWV�RI�UHDGLQJ�WKH�LQWHUQDO�FORFN�ZRXOG�RYHUFRPH�WKH�H[WUD�FLUFXLWU\�DQG�FRPSOH[LW\�RI�WKLV�PRG�

2YHUULGH�WKH�SLQ���VLJQDO�XVLQJ�DQ�H[WHUQDO�FORFN�VRXUFH��,Q�WKLV�ZD\��WKH�XVHU�FDQ�FRQWURO�WKH�DPRXQW�RI�GHOD\�LQ�D�SUHFLVH�ZD\��EXW�DJDLQ�LW�LV�GLIILFXOW�WR
VD\�WKDW�WKH�EHQHILWV�ZLOO�SD\�RII�H[WUD�FLUFXLWU\�DQG�FRPSOH[LW\�

°

3LQ���

9&2��9ROWDJH�&RQWUROOHG�2VFLOODWRU��IUHTXHQF\�DGMXVWPHQW�SLQ��7KH�YROWDJH�DW�WKLV�SLQ�LV�DOZD\V����9�DQG�XVLQJ�DQ�H[WHUQDO�UHVLVWRU�WR�JURXQG�WKH�FXUUHQW�ZLOO
FKDQJH�WKDW�ZLOO�UHVXOW�LQ�D�9&2�YDULDWLRQ�DQG�GHOD\�WLPH�FKDQJH��

)LQG�EHORZ�D�WDEOH�ZLWK�WKH�UHODWLRQVKLS�EHWZHHQ�SLQ��UHVLVWDQFH�WR�JURXQG��LQWHUQDO�FORFN�IUHTXHQF\��GHOD\�WLPH�DQG�7+'��7KH�WDEOH�LV�LQGLFDWLYH��DV�WKH�YDOXHV
YDU\�IURP�FKLS�WR�FKLS��KRZHYHU�LW�LV�D�JRRG�VWDUWLQJ�SRLQW�
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1RWH��7KH�7+'��7RWDO�+DUPRQLF�'LVWRUWLRQ��LV�KLJKHU�ZLWK�ORQJHU�GHOD\�WLPHV��DV�WKH�VLJQDO�JRHV�GHJUDGHG�ZLWK�D�ORZHU�VDPSOLQJ�UDWH��8VLQJ�GHOD\V�RYHU����PV
FDXVH�DXGLEOH�GLVWRUWLRQ��\RX�FDQ�UHDG�PRUH�DERXW�WKLV�LQ�WKH�0HDVXUHPHQWV�VHFWLRQ�RI�WKH�DQDO\VLV�

1RWH��3LQ���FXUUHQW��7KH�YROWDJH�RQ�SLQ���LV�FRQVWDQW�����9��EXW�WKH�FXUUHQW�IORZLQJ�RXW�RI�LW�FXUUHQW�KDV�D�OLQHDU�UHODWLRQVKLS�ZLWK�WKH�GHOD\�WLPH��7KH�SUDFWLFDO
GHOD\�UDQJH�RI�WKH�FKLS�LV�IURP�DERXW���PVHFV�WR����PVHFV��VR�WKLV�JLYHV�D�FXUUHQW�RI�EHWZHHQ����P$�DQG���X$�

3LQ���FXUUHQW��P$�� ����������'HOD\�PVHFV���������

°

&RQWUROOLQJ�WKH�'HOD\�7LPH�ZLWK�SLQ��

7KHUH�DUH�VHYHUDO�ZD\V�WR�VHW�WKH�GHOD\�WLPH�XVLQJ�WKH�SLQ��

8VLQJ�D�SRWHQWLRPHWHU��7KLV�LV�WKH�HDVLHVW�ZD\��IROORZLQJ�WKH�GDWDVKHHW�VXJJHVWLRQ�XVH�DQ�H[WHUQDO�SRWHQWLRPHWHU�RI���.�a���.��GHSHQGLQJ�RQ�WKH�PD[
GHOD\�WLPH�GHVLUHG���$�PLQLPXP�UHVLVWRU��5��RI��.�LV�DOZD\V�QHHGHG��LW�ZLOO�OLPLW�WKH�PLQLPXP�GHOD\�WLPH���RWKHUZLVH��WKH�37�����ZLOO�ODWFK�XS�GXULQJ�WKH
SRZHU�RQ�VHTXHQFH�DQG�WKH�LQWHUQDO�RVFLOODWRU�ZRQ
W�VWDUW�



��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�SW�����37����B3LQ�B5HVLVWRU�SQJ�

2QFH�WKH�RVFLOODWRU�KDV�VWDUWHG��WKHUH�LV�QR�QHHG�IRU��.�D�PLQLPXP�UHVLVWRU��5���WKLV�LV�ZK\�PDQ\�GHVLJQV�LQFOXGH�WKH�DQWL�ODWFK�XS�FLUFXLW��VR�WKH�V\VWHP
VWDUWV�ZLWK�D�KLJK�LPSHGDQFH�RQ�SLQ���DQG�WKHQ�LW�LV�UHPRYHG�DIWHU�SRZHU�RQ�VR�WKH�37�����FDQ�DFFRPSOLVK�VKRUWHU�GHOD\�WLPHV��7KHUH�LV�QR�VXEVWDQWLDO
EHQHILW�RI�JURXQGLQJ�WKH�SLQ����XVLQJ�DQ�5�VPDOOHU�WKDQ����RKPV�ZLOO�MXVW�FDXVH�DQ�LQFUHDVH�LQ�WKH�FXUUHQW�GHPDQG�ZLWKRXW�VKRUWLQJ�WKH�GHOD\�WLPH��

8VH�D�WUDQVLVWRU�WR�OLPLW�WKH�DPRXQW�RI�FXUUHQW�RXW�RI�SLQ���$�313�RU�131�WUDQVLVWRU�FRXOG�EH�XVHG�WR�OLPLW�WKH�SLQ�FXUUHQW��7KLV�PHWKRG�FRXOG�EH
FRPELQHG�WRJHWKHU�ZLWK�WKH�DQWL�ODWFK�XS�PRG�WR�HQVXUH�WKDW�WKH�V\VWHP�ZLOO�ZRUN�XQGHU�DQ\�FRQGLWLRQ��

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�SW�����37����B7UDQVLVWRUB&XUUHQWB6LQNB3LQ��SQJ�
7KH�EDVLF�FLUFXLW��D��ZLOO�OLPLW�WKH�FXUUHQW�IORZLQJ�RXW�RI�SLQ����WKH�UHVLVWRU�5��LV�QHHGHG�VR�WKH�UDQJH�RI�WKH�SRWHQWLRPHWHU�FDQ�EH�OLPLWHG�LQ�RUGHU�WR
SURYLGH�YROWDJHV�IURP���WR�����9�WR�WKH�EDVH�RI�WKH�WUDQVLVWRU��RWKHUZLVH�WKH�SRWHQWLRPHWHU�ZLOO�ZRUN�IRU�D�VPDOO�SRUWLRQ�RI�LWV�ZKROH�VSDQ���5��FDQ�EH�DQ\
VPDOO�UHVLVWRU�����WR����ƻ�

7KH�VHFRQG��E��FLUFXLW�XVHV�D�UHVLVWRU�LQ�SDUDOOHO��LQ�WKLV�ZD\�WKH�PD[LPXP�UHVLVWDQFH�RI�SLQ��FDQ�EH�FRQWUROOHG�DQG�ZH�FDQ�KDYH�D�EHWWHU�FRQWURO�RYHU�WKH
PD[LPXP�GHOD\�WLPH�WR�EH�XVHG��P�L�\ZPUN�DQ�5��RI���.�ZLOO�JLYH�XV�D�PD[LPXP�RI����PV��IROORZLQJ�WKH�GDWDVKHHW�WDEOH��

7KH�ODVW��F��VFKHPDWLF�HKKZ�WR�WKH�PL[�WKH�DQWL�ODWFK�XS�FLUFXLW��VR�ZH�HQVXUH�WKDW�WKH�FLUFXLW�ZLOO�DOZD\V�VWDUW�XQGHU�DQ\�FRQGLWLRQ��LQ�FDVH�WKDW�GXULQJ�WKH
SRZHU�RQ�RI�WKH�SHGDO��ILUVW����PV��WKH�3RWHQWLRPHWHU�LV�DW�LWV�PD[LPXP�SRVLWLRQ��VHWWLQJ�WKH�4��WR�21�DQG�VKRZLQJ�WR�SLQ���D�ORZ�LPSHGDQFH�

'LJLWDO�5HVLVWRU��,I�\RX�ZDQW�WR�SXW�D�PLFURFRQWUROOHU�LQWR�WKH�PL[��WKHUH�DUH�SOHQW\�RI�GLJLWDO�UHVLVWRUV�WKDW�FRXOG�EH�XVHG�DV�D�YDULDEOH�UHVLVWRU��WKH
PLFURFKLS�0&3��;;;�VHULHV�����WDSV���'6�����VHULHV������WDSV���7KH�VLGH�HIIHFW�RI�WKLV�VROXWLRQ�LV�WKDW�GLJLWDO�UHVLVWRUV�KDYH�D�ELJ�WROHUDQFH��������DQG
FRXOG�EH�QRW�WKH�PRVW�DFFXUDWH�GHYLFH�LI�\RX�ZDQW�WR�VHW�D�VSHFLILF�GHOD\�WLPH��+RZHYHU��WKH\�DUH�D�VLPSOH�DQG�UHOLDEOH�VROXWLRQ�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�SW�����SW����BGLJLWDOBSRWHQWLRPHWHU�SQJ��

���37�����(&+2�'(/$<�&LUFXLW�$QDO\VLV�



7KH�PRVW�FRPPRQ�DSSOLFDWLRQ�IRU�WKH�37�����LV�WKH�'HOD\�(FKR�FLUFXLW�GHVFULEHG�LQ�WKH�GDWDVKHHW��WKHVH�EDVLF�FLUFXLWV�DUH�YHU\�VLPLODU�DQG�DUH�WKH�IRXQGDWLRQV
WR�PDQ\�RWKHU�JXLWDU�SHGDOV�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�SW�����37����BHFKRBGHOD\�SQJ�

7KH�PDLQ�GLIIHUHQFH�EHWZHHQ�WKH�'HOD\�DQG�WKH�(FKR�FLUFXLW�LV�WKDW�WKH�(FKR�KDV�D�IHHGEDFN�SDWK�EHWZHHQ�WKH�RXWSXW��SLQ����DQG�WKH�LQSXW��SLQ����

°

����37�����,QSXW�6WDJH

7KH�,QSXW�6WDJH�FRQVLVWV�RI���RS�DPSV��7ZR�RI�WKHP����DQG����DUH�DOZD\V�XVHG�DV�SDUW�RI�WKH�6LJPD�'HOWD�$'&
�KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWSV���HQ�ZLNLSHGLD�RUJ�ZLNL�'HOWD�VLJPDBPRGXODWLRQ��FLUFXLW��VR�WKH�GHVLJQHU�FDQQRW�XVH�WKHP�IUHHO\��7KH�ILUVW
RS�DPS�LV�DYDLODEOH�WR�EH�XVHG�XQGHU�DQ\�FRQILJXUDWLRQ��EXW�WKH�PRVW�FRPPRQ�RSWLRQ�LV�WR�XVH�LW�DV�D�ILOWHU�DGGHU�LQ�D�0XOWL�)HHGEDFN�WRSRORJ\�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�SW�����37����BLQSXWBVWDJH�SQJ�

7KH�/RZ�3DVV�)LOWHU���DND�0XOWL�)HHGEDFN�2S�$PS�6WDJH

7KH�ILUVW�RS�DPS�ZLOO�ILOWHU�WKH�LQSXW�VWDJH�UHPRYLQJ�WKH�H[FHVV�RI�KLJK�KDUPRQLFV�XVLQJ�D�0XOWL�)HHGEDFN�WRSRORJ\��0)%�DND�,QILQLWH�*DLQ�0XOWLSOH�)HHGEDFN���

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�SW�����0)%B/RZ�3DVVB)LOWHU�SQJ�

7KH�0XOWL�)HHGEDFN�RS�DPS�XVHV���SROHV��0)%����WKDW�JLYH����G%�RFWDYH�RI�DWWHQXDWLRQ�WR�WKH�KLJK�IUHTXHQFLHV��7KH�ILQDO�ILOWHU��5��DQG�&���DGGV�DQ�H[WUD�SROH�
PDNLQJ�WKH�WRWDO�ILOWHU����G%�RFWDYH��7KH�0)%�WRSRORJ\�JLYHV�KLJK�JDLQ���KLJK�4�ZLWK�WKH�LQFRQYHQLHQW�RI�PRUH�FRPSOH[�GHVLJQ�FDOFXODWLRQV�

7KH�0)%�SHUIRUPV�DV�JRRG�DV�D�6DOOHQ�	�.H\�ILOWHU��6	.�XVHV���FRPSRQHQW�OHVV�IRU�XQLW\�JDLQ�ILOWHUV�WKRXJK��EXW�WKH�0)%�WRSRORJ\�LV�FKRVHQ�LQ�WKLV�FDVH�LW�DOORZV
WKH�RS�DPS�WR�ZRUN�DV�D�VXPPLQJ�DPSOLILHU��DFFHSWLQJ�D�IHHGEDFN�SDWK�RI�WKH�(&+2�FLUFXLW�

7KHUH�DUH�VHYHUDO�ZD\V�WR�FDOFXODWH�WKH�YDOXHV�IRU�WKH�ILOWHU��)ROORZLQJ�WKH�VLPSOH�(OOLRW�6RXQG�3URGXFWV�PHWKRG
�KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���VRXQG�ZKVLWHV�QHW�DUWLFOHV�DFWLYH�ILOWHUV�KWP���LW�FDQ�EH�GRQH�OLNH�WKLV�

MJ� ��������[�Ⱥ�[�5�[�&�����6HOHFW�5�DQG�&�WR�KDYH�WKH�GHVLUHG�FXW�IUHTXHQF\�

7KHQ�

5�� �5�� ���[�5



5�� �5

&�� �&���4

&�� ��&�[�4�����

5� ���.

&� ���Q)��

:KHUH�4�LV���¥�� �������IRU�DQ�LGHDO�%XWWHUZRUWK�ILOWHU�

QRWH��<RX�FDQ�DOVR�XVH�WKH�0XOWLSOH�)HHGEDFN�/RZ�SDVV�)LOWHU�'HVLJQ�7RRO�IURP�2NDZD�'HQVKL
�KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���VLP�RNDZD�GHQVKL�MS�HQ�23WD]\X/RZNHLVDQ�KWP�WR�FDOFXODWH�WKH�YDOXHV�ZLWKRXW�GRLQJ�DOO�WKH
PDWKHPDWLFV�

7KH�'HOD\�FLUFXLW�XVHV��5� ��.��5� ��.��5� ��.��&� ���Q)��DQG�&� ����Q)��*HQHUDWLQJ�D�IF ���N+]����ZLWK�D�4 �����
7KH�(FKR�FLUFXLW�XVHV���5� ��.��5� ��.��5� ��.��&� ���Q)��DQG�&� ����Q)��*HQHUDWLQJ�D�IF ���N+]����ZLWK�D�4 �����

7KH�37�����VKRZV�D�JRRG�SHUIRUPDQFH�ZLWK�WKH�LQSXW�0)%�ILOWHU�WXQHG�DURXQG����N+]��ZLWK�D�ZLGH�IUHTXHQF\�UDQJH�DQG�D�UHDVRQDEOH�ORZ�QRLVH��7KH�'HOD\
FLUFXLW�VKRZV�D�FRPELQDWLRQ�RI���.�DQG���.�UHVLVWRUV��WKHUH�LV�QR�UHDVRQ�IRU�GRLQJ�WKDW��\RX�FDQ�VWLFN�WR�WKH�VDPH�YDOXH����.��DQG�GHVLJQ�WKH�ILOWHU�XVLQJ�MXVW
RQH�UHVLVWRU�YDOXH�

7KH�'HOWD�6LJPD�$'&�0RGXODWRU�

,Q�D�'HOWD�6LJPD��ǻȈ��PRGXODWRU���KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWSV���HQ�ZLNLSHGLD�RUJ�ZLNL�'HOWD�VLJPDBPRGXODWLRQ��WKH�LQSXW�DXGLR�VLJQDO
LV�FRQYHUWHG�WR�D�RQH�ELW�VWUHDP�RI�ORJLF�OHYHOV�ZKLFK�GHSHQG�RQ�WKH�FXUUHQW�GLUHFWLRQ��JRLQJ�KLJK�RU�JRLQJ�ORZ��RI�WKH�VLJQDO�EHLQJ�FRQYHUWHG��7KH�FORFN�UDWH�LV
YHU\�KLJK�FRPSDUHG�WR�WKH�GHOD\HG�DXGLR�VLJQDO
V�IUHTXHQF\�LQ�RUGHU�WR�EH�DEOH�WR�XVH�RQH�ELW�VDPSOLQJ�

7KH�RS�DPSV�ODEHOOHG�DV���DQG���LQ�WKH�LPDJH�DERYH�DUH�XVHG�LQ�WKH�SURFHVVLQJ�RI�WKH�RQH�ELW�GDWD�VWUHDP�

7KH�RXWSXW�RI�WKH�0)%�RS�DPS�LV�DSSOLHG�WR�WKH�LQYHUWLQJ�LQSXW�RI�WKH�FRPSDUDWRU��WKH�QRQ�LQYHUWLQJ�LQSXW�RI�ZKLFK�LV�FRQQHFWHG�WR�WKH�RXWSXW�RI�WKH
PRGXODWRU�EHLQJ�IHG�E\�'2��
'2���'DWD�2XW����LV�WKH�RXWSXW�RI�D�RQH�ELW�GDWD�ODWFK�LQWR�ZKLFK�WKH�RQH�ELW�FRQYHUWHG�DXGLR�GDWD�LV�VWRUHG�XQWLO�WKH�QH[W�FORFN�SXOVH�
7KH�RXWSXW�RI�WKLV�ODWFK�IHHGV�WKH���.�ELW�PHPRU\��7KH�YROWDJH�RQ�WKH�FRPSDUDWRU
V�LQYHUWLQJ�LQSXW�ZLOO�EH�FRPSDUHG�WR�WKH�RXWSXW�RI�WKH�PRGXODWRU��DIWHU
ORZ�SDVV�ILOWHULQJ��DQG�ZLOO�HLWKHU�JR�KLJK�RU�ORZ�GHSHQGLQJ�RQ�WKH�GLIIHUHQFH�GHWHFWHG��7KH�RXWSXW�RI�WKH�FRPSDUDWRU�LV�VHULDOO\�VWUHDPHG�LQWR�DQG�WKURXJK
WKH�37����
V���.�ELW�PHPRU\�

�7KH�&��FDSDFLWRU�LV�H[SODLQHG�LQ�WKH�QH[W�VHFWLRQ�RI�WKLV�DUWLFOH�

°

����37�����2XWSXW�6WDJH�

7KH�RXWSXW�VWDJH�FRQVLVWV�RI���RS�DPSV��7KH�ILUVW�RQH�KDV�OLPLWHG�IXQFWLRQDOLW\�DQG�LW�LV�XVHG�DV�D�ORZ�SDVV�ILOWHU�DIWHU�WKH�'HPRGXODWRU��$QWL�$OLDVLQJ�)LOWHU���7KH
VHFRQG�RS�DPS�LV�IUHHO\�DYDLODEOH�DQG�LV�DJDLQ�XVXDOO\�FRQILJXUHG�LQ�D�0XOWL�)HHGEDFN�RS�DPS�ILOWHU�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�SW�����37����BRXWSXWBVWDJH�SQJ�

7KH�RXWSXW�VWDJH�XVHV���RS�DPS�DV�WKH�'HPRGXODWRU�ORZ�SDVV�ILOWHU��7KLV�5HFRQVWUXFWLRQ�)LOWHU
�KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWSV���HQ�ZLNLSHGLD�RUJ�ZLNL�5HFRQVWUXFWLRQBILOWHU��ZLOO�VPRRWK�WKH�DQDORJ�VLJQDO�FUHDWHG�E\�WKH�'HPRGXODWRU�

5��LV�DQ�LQWHUQDO�UHVLVWRU�WKDW�LV�ODEHOOHG�DV����.ƻ�LQ�WKH�GDWDVKHHW
7KH�&���DQG�&���&DSDFLWRU�IRUPV�D�ORZ�SDVV�ILOWHU�LQ�RUGHU�WR�UHGXFH�WKH�XQZDQWHG�KL�IUHTXHQFLHV��WKH�GDWDVKHHW�VXJJHVWV����Q)�IRU�GHOD\�DQG���Q)�IRU
WKH�HFKR��7KHUH�LV�QR�PXFK�LQIR�DERXW�WKH�IXQFWLRQDOLW\�RI�WKLV�FDSV��/RZHULQJ�WKH�YDOXHV�RI�&��DQG�&��ZLOO�DOORZ�PRUH�KLJK�KDUPRQLFV�WR�JR�WKURXJK�WKH
FKLS�DQG�WKHUHIRUH�D��PRUH�QDWXUDO�VRXQG���RI�FRXUVH��WKH�GUDZEDFN�ZRXOG�EH�PRUH�GLJLWDO�QRLVH�LQWR�WKH�VLJQDO��,I�\RX�DUH�XVLQJ�WKH�37�����WR�GR�VKRUW
GHOD\�HFKR�\RX�FDQ�JR�DV�ORZ�DV���Q)�IRU�&��DQG�&���IRU�ORQJHU�GHOD\V�����PV��GR�QRW�JR�ORZHU�WKDQ���Q)�����Q)�VHHPV�WR�EH�D�JRRG�YDOXH�IRU�ORQJ
GHOD\V��

8VLQJ����Q)�RQ�&��&���PDNHV�WKH�GHOD\HG�VLJQDO�KDUPRQLFV�DERYH��N+]�WR�EH�DWWHQXDWHG��VHH�)UHTXHQF\�5HVSRQVH�VHFWLRQ���LW�LV�QRW�FDWDVWURSKLF�DV�WKH�QDWXUDO
VRXQG�RI�D�GHOD\HG�HFKRHG�VLJQDO�KDV�LQWULQVLFDOO\�OHVV�KLJK�FRQWHQW��UHDO�HFKRHV�XVXDOO\�KDYH�D�UDSLGO\�GLPLQLVKLQJ�+)�FRQWHQW��DV�WKHVH�KDUPRQLFV�DUH�DEVRUEHG
HDVLO\�E\�WKH�ZDOOV�DQG�DLU���$�JRRG�PLGGOH�JURXQG�YDOXH�WR�DOORZ�PRUH�KDUPRQLFV�DQG�OHVV�+)�QRLVH�LQWR�WKH�FLUFXLW�ZRXOG�EH���Q)��

7KH�VHFRQG�RS�DPS�LV�DJDLQ�LQ�WKH�0XOWL)HHG%DFN�WRSRORJ\��0)%���LW�ZLOO�FOHDQ�DQG�VPRRWK�WKH�VLJQDO�HYHQ�PRUH�



5���DQG�&��IRUP�D�ODVW�ORZ�SDVV�ILOWHU�ZLWK�D�FXW�IUHTXHQF\�RI����N+]��XVLQJ�D����.ƻ�UHVLVWRU�DQG�D��Q)�FDS��RU����N+]��XVLQJ�D����.ƻ�UHVLVWRU�DQG�D
��Q)�FDS���7KH�GUDZEDFN�RI�WKLV�ODVW�ILOWHU�LV�WKDW�LW�ZLOO�UDLVH�WKH�RXWSXW�LPSHGDQFH�RI�WKH�FLUFXLW��WKLV�FDQ�EH�VROYHG�E\�XVLQJ�D�PRUH�VHQVLEOH�5&
FRPELQDWLRQ��ZLWK�D�VPDOOHU�5�DQG�D�KLJKHU�&��OLNH���ƻ�DQG����X�WKDW�JLYH�IF ���N+]��
&���LV�WKH�RXWSXW�FDS�WKDW�UHPRYHV�DQ\�'&�OHYHO�IURP�WKH�RXWSXW��DQ\�ELJ�YDOXH����������X)�RU�VLPLODU��ZLOO�ZRUN�

°

���0HDVXUHPHQWV�

����,QSXW�2XWSXW�/HYHOV�

7KH�37�����FLUFXLW�QHHGV�WR�EH�GULYHQ�IURP�D�ORZ�LPSHGDQFH����.RKP���7KH�RXWSXW�LPSHGDQFH�RI�WKH�FKLS�LV�ORZ�EXW�WKH�5���UHVLVWRU���.��LQ�'HOD\�DQG��.��LQ
(FKR�FLUFXLW��ZLOO�UDLVH�WKH�RXWSXW�LPSHGDQFH�YDOXH��WKH�ORDG�VKRXOG�KDYH�DQ�LQSXW�LPSHGDQFH�!���.�LGHDOO\��

7KH�UHFRPPHQGHG�LQSXW�VLJQDO�OHYHOV�DUH�QRW�VSHFLILHG�LQ�WKH�GDWDVKHHW��7HVWLQJ�LW��JRRG�LQSXW�OHYHOV�DUH�DURXQG�����WR��9UPV������WR�����9SS���ZLWK�WKHVH�OHYHOV
WKH�7+'�LV��������IROORZLQJ�WKH�GDWDVKHHW��ZKLFK�LV�JRRG�WR�PLQLPL]H�WKH�QRLVH�LQ�WKH�FLUFXLW�

,I�WKH�LQSXW�OHYHOV�JHW�KLJKHU��FOLSSLQJ�ZLOO�KDSSHQ��7KH�FKLS�LV�TXLWH�WROHUDQW�WR�VLJQDO�OHYHOV�EXW�WKH�7+'�ZLOO�UDLVH�DQG�WKH�VRXQG�TXDOLW\�ZLOO�GHJUDGH��:LWK�WKH
LQSXW�VLJQDO�ZLWK�SHDNV�RYHU�WR����9UPV�����9SS��WKH�7+'�ZLOO�JR�RYHU������FDXVLQJ�FOLSSLQJ�DQG�DXGLEOH�GLVWRUWLRQ�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�SW�����37����BFOLSSLQJBJUDSK�SQJ�

����7+'�DQG�1RLVH�

7KH�GDWDVKHHW�VWDWHV�WKDW�WKH�7+'�LV������#���9UPV�W\SLFDO��JRLQJ�IURP������7+'�ZLWK�����PV�RI�GHOD\�WLPH�DQG����7+'�DW����PV��0HDVXULQJ�LW�ZH�JHW�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�SW�����37����B7+'BJUDSK�SQJ�

7KH�JUDSKV�DERYH�VKRZ�WKDW�ZLWK�WKH�PLQLPXP�GHOD\����PV��WKH�7+'�PHDVXUHG�LV��������ZLWK�WKH�QRLVH�DURXQG�WKH����G%)V�DV�WKH�GDWDVKHHW�VD\V��$V�WKH
GHOD\�WLPH�LV�LQFUHDVHG��WKH�7+'�DOVR�UDLVHV�WR�����DQG�KLJKHU���,I�WKH�GHOD\�WLPH�LV�NHSW�EHORZ����PV����.�UHVLVWRU��WKH�7+'�LV�UHDVRQDEO\�JRRG�DURXQG������

,Q�VXPPDU\��IROORZLQJ�WKH�GDWDVKHHW�DQG�VHWWLQJ�WKH�GHOD\�EHORZ�WKH����PV�PDUN��WKH�VRXQG�TXDOLW\�LV�JRRG��,I�WKH�GHOD\�LV�LQFUHDVHG�WKH�GLVWRUWLRQ�ZRXOG�EH
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