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7<3,&$/�3(5)250$1&(�&+$5$&7(5,67,&6

63����(�&KDUJH�3XPS�:DYHIRUPV�IRU�

���NESV�&ORFN�5DWH

63����(�&KDUJH�3XPS�/HYHOV�2XW�RI�6KXW�

GRZQ

63����(�&KDUJH�3XPS�/HYHOV�,QWR�6KXW�

GRZQ

63����(�&���&KDUJH�3XPS�:DYHIRUPV���9FF ���9��

$OO�FKDQQHOV�VZLWFKLQJ

63����(�&KDUJH�3XPS�3RZHU�2Q�

7LPH9FF ���9��7 ��&

63����(�&���&KDUJH�3XPS�:DYHIRUPV���

9FF ���9��$OO�FKDQQHOV�VZLWFKLQJ
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�

7<3,&$/�3(5)250$1&(�&+$5$&7(5,67,&6

63����(�&KDUJH�3XPS�3RZHU�2Q�7LPH�

��9FF ���9��7 ���&

63����(�:DYHIRUPV�IRU����NSEV�&ORFN�5DWH�

5/ �N��&/ ����S)
63����(�&KDUJH�3XPS�3RZHU�2Q�7LPH�

��9FF ���9��7 ���&

63����(�:DYHIRUPV�IRU����NSEV�&ORFN�5DWH�

5/ �N��&/ ����S)

63����(�:DYHIRUPV�IRU��0ESV�&ORFN�5DWH�

5/ �N��&/ ����S)

63����(�:DYHIRUPV�IRU��0ESV�&ORFN�5DWH��

5/ �N��&/ ��S)
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63�����:DYHIRUPV�IRU��0ESV�&ORFN�5DWH�

��5/ �N��&/ ���S)

7<3,&$/�3(5)250$1&(�&+$5$&7(5,67,&6
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'(6&5,37,21
7KH�63����(�DQG�63����(�DUH���GULYHU���UH�

FHLYHU�GHYLFHV�LGHDO�IRU�VHULDO�SRUWV�LQ�EDWWHU\�

SRZHUHG��SRUWDEOH��RU�KDQGKHOG�DSSOLFDWLRQV�

VXFK�DV�QRWHERRN�RU�KDQGKHOG�FRPSXWHUV�

63����(�����(�WUDQVFHLYHUV�PHHW�WKH�(,$�

7,$�����DQG�,78�7�9����9����FRPPXQLFDWLRQ�

SURWRFROV�IRU�UHOLDEOH�VHULDO�FRPPXQLFDWLRQ��

7KH�63����(�����(�GHYLFHV�IHDWXUH�6LSH[¶V�

SURSULHWDU\�DQG�SDWHQWHG��8�6�������������

RQ�ERDUG�FKDUJH�SXPS�FLUFXLWU\�WKDW�JHQHUDWHV�

����9�56�����YROWDJH�OHYHOV�IURP�D�VLQJOH�

����9�WR�����9�SRZHU�VXSSO\�

7KH�63����(�����(�LV�DQ�LGHDO�FKRLFH�

IRU�SRZHU�VHQVLWLYH�GHVLJQV��:LWK�WKH�$XWR�

2Q�OLQH��3OXV�HQDEOHG�WKH�63����(�����(�

UHGXFHV�SRZHU�FRQVXPSWLRQ�WR�D���$�VXSSO\�

FXUUHQW�ZKHQHYHU�WKH�WUDQVFHLYHUV�DUH�LGOH��,Q�

VKXWGRZQ��WKH�LQWHUQDO�FKDUJH�SXPS�DQG�WKH�

GULYHUV�ZLOO�VKXW�GRZQ��5HFHLYHUV�UHPDLQ�DFWLYH�

XQOHVV�WKH�GHYLFH�LV�SXW�LQWR�PDQXDO�VKXWGRZQ�

XVLQJ�WKH�6+87'2:1�SLQ��7KLV�IHDWXUH�DOORZV�

GHVLJQ�HQJLQHHUV�WR�DGGUHVV�SRZHU�VDYLQJ�

FRQFHUQV�ZLWKRXW�PDMRU�GHVLJQ�FKDQJHV�

7KHRU\�2I�2SHUDWLRQ

7KH�63����(�����(�LV�PDGH�XS�RI�IRXU�EDVLF

FLUFXLW�EORFNV�

���'ULYHUV�����5HFHLYHUV�����WKH�6LSH[�SURSUL�

HWDU\�FKDUJH�SXPS��DQG����$XWR�2Q�OLQH��3OXV�

FLUFXLWU\�

'ULYHUV

7KH�GULYHUV�DUH�LQYHUWLQJ�OHYHO�WUDQVPLWWHUV�WKDW�

FRQYHUW�77/�RU�&026�ORJLF�OHYHOV�WR����9�(,$�

7,$�����OHYHOV�ZLWK�DQ�LQYHUWHG�VHQVH�UHODWLYH�

WR�WKH�LQSXW�ORJLF�OHYHOV��7\SLFDOO\��WKH�56�����

RXWSXW�YROWDJH�VZLQJ�LV�����9�ZLWK�QR�ORDG�DQG�

��9�PLQLPXP�IXOO\�ORDGHG��7KH�GULYHU�RXWSXWV�

DUH�SURWHFWHG�DJDLQVW�LQ¿QLWH�VKRUW�FLUFXLWV�WR�

JURXQG�ZLWKRXW�GHJUDGDWLRQ�LQ�UHOLDELOLW\��7KHVH�

GULYHUV�FRPSO\�ZLWK�WKH�(,$�7,$�����)�DQG�

DOO�SUHYLRXV�56�����YHUVLRQV��8QXVHG�GULYHU�

LQSXWV�VKRXOG�EH�FRQQHFWHG�WR�*1'�RU�9&&��

7KH�63����(�����(�GHYLFHV�RSHUDWH�DW�WKLV�

W\SLFDO�GDWD�UDWH�ZKHQ�IXOO\�ORDGHG��7KH�GULYHUV�

FDQ�JXDUDQWHH�RXWSXW�GDWD�UDWHV�IXOO\�ORDGHG�

ZLWK��.��LQ�SDUDOOHO�ZLWK�����S)��63����(���RU�

���S)��63����(��HQVXULQJ�FRPSDWLELOLW\�ZLWK�

SRSXODU�3&�WR�3&�FRPPXQLFDWLRQ�VRIWZDUH�

7KH�VOHZ�UDWH�RI�WKH�GULYHU�RXWSXW�RQ�WKH�

63����(�LV�LQWHUQDOO\�OLPLWHG�WR�D�PD[LPXP�

RI���9��V�LQ�RUGHU�WR�PHHW�WKH�(,$�VWDQGDUGV�

�(,$�56����'��������3DUDJUDSK�����7KH�VOHZ�

UDWH�RI�63����(�LV�QRW�OLPLWHG�WR�HQDEOH�KLJKHU�

VSHHG�GDWD�WUDQVIHUV��7KH�WUDQVLWLRQ�RI�WKH�

ORDGHG�RXWSXW�IURP�+,*+�WR�/2:�DOVR�PHHWV�

WKH�PRQRWRQLF�VLJQDO�WUDQVLWLRQ�UHTXLUHPHQWV�RI�

WKH�VWDQGDUG�

5HFHLYHUV

7KH�UHFHLYHUV�FRQYHUW�(,$�7,$�����VLJQDO�

OHYHOV�WR�77/�RU�&026�ORJLF�RXWSXW�OHYHOV��5H�

FHLYHUV�UHPDLQ�DFWLYH�XQOHVV�WKH�GHYLFH�LV�SXW�

LQWR�PDQXDO�VKXWGRZQ�XVLQJ�WKH�6+87'2:1�

SLQ��7KH�QRQ�LQYHUWHG�RXWSXW�RI�5HFHLYHU�

���5�287��ZLOO�FRQWLQXH�WR�EH�DFWLYH�LQ�DOO�

PRGHV��LQFOXGLQJ�VKXWGRZQ��

� �

6LQFH�UHFHLYHU�LQSXW�LV�XVXDOO\�IURP�D�WUDQVPLV�

VLRQ�OLQH�ZKHUH�ORQJ�FDEOH�OHQJWKV�DQG�V\VWHP�

LQWHUIHUHQFH�FDQ�GHJUDGH�WKH�VLJQDO��WKH�LQSXWV�

KDYH�D�W\SLFDO�K\VWHUHVLV�PDUJLQ�RI����P9��

7KLV�HQVXUHV�WKDW�WKH�UHFHLYHU�LV�YLUWXDOO\�LP�

PXQH�WR�QRLV\�WUDQVPLVVLRQ�OLQHV��6KRXOG�DQ�

LQSXW�EH�OHIW�XQFRQQHFWHG��DQ�LQWHUQDO��.��SXOO�

GRZQ�UHVLVWRU�WR�JURXQG�ZLOO�FRPPLW�WKH�RXWSXW�

RI�WKH�UHFHLYHU�WR�D�+,*+�VWDWH�

+LJKO\�(I¿FLHQW�&KDUJH�3XPS

7KH�FKDUJH�SXPS�LV�XVHG�WR�JHQHUDWH�SRVLWLYH�

DQG�QHJDWLYH�VLJQDO�YROWDJHV�IRU�WKH�56�����

GULYHUV��7KLV�HQDEOHV�IXOO\�FRPSOLDQW�56�����

DQG�9����VLJQDOV�IURP�D�VLQJOH�����RU����9�

SRZHU�VXSSO\�

7KH�FKDUJH�SXPSV�XVH�IRXU�H[WHUQDO�FDSDFL�

WRUV�WR�KROG�DQG�WUDQVIHU�HOHFWULFDO�FKDUJH���7KH�

6LSH[�SDWHQWHG�GHVLJQ��86�3DWHQW�������������

XVHV�D�XQLTXH�DSSURDFK�FRPSDUHG�WR�ROGHU�OHVV�

HI¿FLHQW�GHVLJQV��7KH�SXPSV�XVH�D�IRXU±SKDVH�

YROWDJH�VKLIWLQJ�WHFKQLTXH�WR�DWWDLQ�V\PPHWULFDO�

9��DQG�9��SRZHU�VXSSOLHV��$Q�LQWHOOLJHQW�FRQWURO�

RVFLOODWRU�UHJXODWHV�WKH�RSHUDWLRQ�RI�WKH�FKDUJH�

SXPS�WR�PDLQWDLQ�WKH�SURSHU�YROWDJHV�DW�PD[L�

PXP�HI¿FLHQF\���

3KDVH��

966�FKDUJH�VWRUH�DQG�GRXEOH��7KH�SRVLWLYH�

WHUPLQDOV�RI�FDSDFLWRUV�&��DQG�&��DUH�FKDUJHG�

IURP�9&&�ZLWK�WKHLU�QHJDWLYH�WHUPLQDOV�LQLWLDOO\�

FRQQHFWHG�WR�JURXQG��&���LV�WKHQ�FRQQHFWHG�

WR�JURXQG�DQG�WKH�VWRUHG�FKDUJH�IURP�&�±�LV�

VXSHULPSRVHG�RQWR�&�±���6LQFH�&���LV�VWLOO�

FRQQHFWHG�WR�9&&�WKH�YROWDJH�SRWHQWLDO�DFURVV�

FDSDFLWRU�&��LV�QRZ���[�9&&�
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&KDUJH�3XPS�3KDVHV

�

�

0LQLPXP�5HFRPPHQGHG�&KDUJH�3XPS�&DSDFLWRU�9DOXHV

,QSXW�9ROWDJH�9&& &KDUJH�3XPS�&DSDFLWRU�9DOXH�IRU�63��;;

���9�WR����9 &��&� ����)

���9�WR����9 &� ������)��&��&� �����)

���9�WR����9 &��&� �����)

�������������������������������������������������&KDUJH�3XPS�&DSDFLWRU�9DOXHV
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'(6&5,37,21
VXUIDFH�PRXQW�FHUDPLF�FDSDFLWRUV��VXFK�DV�DUH�

ZLGHO\�XVHG�IRU�SRZHU�VXSSO\�GHFRXSOLQJ��DUH�

LGHDO�IRU�XVH�RQ�WKH�FKDUJH�SXPS��7KH�FKDUJH�

SXPSV�DUH�GHVLJQHG�WR�EH�DEOH�WR�IXQFWLRQ�SURS�

HUO\�ZLWK�D�ZLGH�UDQJH�RI�FDSDFLWRU�VW\OHV�DQG�YDO�

XHV��,I�SRODUL]HG�FDSDFLWRUV�DUH�XVHG�WKH�SRVLWLYH�

DQG�QHJDWLYH�WHUPLQDOV�VKRXOG�EH�FRQQHFWHG�DV�

VKRZQ�RQ�WKH�7\SLFDO�2SHUDWLQJ�&LUFXLW�

&DSDFLWDQFH�YDOXHV�PD\�EH�LQFUHDVHG�LI�RSHUDW�

LQJ�DW�KLJKHU�9&&�RU�WR�SURYLGH�JUHDWHU�VWDELOLW\�DV�

WKH�FDSDFLWRUV�DJH��6HH�&KDUJH�3XPS�&DSDFLWRU�

9DOXH�WDEOH�RQ�SDJH������

$XWR�2Q�OLQH��3OXV�&LUFXLWU\

7KH�63����(�����(�GHYLFHV�KDYH�WKH�DGYDQFHG�

$XWR�2Q�OLQH��3OXV�IHDWXUH�WKDW�VDYHV�SRZHU�E\�

WXUQLQJ�RII�WKH�FKDUJH�SXPSV�DQG�GULYHU�RXWSXWV�

ZKHQ�WKH�WUDQVFHLYHU�LQSXWV�DUH�LGOH�IRU�PRUH�

WKDQ����VHFRQGV�

56�����VLJQDOV�XVH�ERWK�SRVLWLYH�DQG�QHJDWLYH�

YROWDJHV�RI�JUHDWHU�WKDQ���9�PDJQLWXGH��5HFHLY�

HUV�KDYH�QRPLQDO��N��LPSHGDQFH�WR�JURXQG���

(YHQ�ZKHQ�LGOH��GULYHUV�ZLOO�PDLQWDLQ�RXWSXW�

VLJQDO�YROWDJH�FUHDWLQJ�D�FRQWLQXRXV�FXUUHQW�

ÀRZ���,Q�ORZ�SRZHU�EDWWHU\�RSHUDWHG�GHYLFHV�WKLV�

FRQVWDQW�FXUUHQW�GUDLQ�FDQ�GHFUHDVH�EDWWHU\�OLIH�

VLJQL¿FDQWO\���

3KDVH��

966�WUDQVIHU�DQG�LQYHUW��3KDVH�WZR�FRQQHFWV�

WKH�QHJDWLYH�WHUPLQDO�RI�&��WR�WKH�966�VWRU�

DJH�FDSDFLWRU�DQG�WKH�SRVLWLYH�WHUPLQDO�RI�&��WR�

JURXQG��7KLV�WUDQVIHUV�WKH�GRXEOHG�DQG�LQYHUWHG�

�9±��YROWDJH�RQWR�&���0HDQZKLOH��FDSDFLWRU�

&��FKDUJHG�IURP�9&&�WR�SUHSDUH�LW�IRU�LWV�QH[W�

SKDVH�

3KDVH��

�9''�FKDUJH�VWRUH�DQG�GRXEOH��3KDVH�WKUHH�LV�

LGHQWLFDO�WR�WKH�¿UVW�SKDVH��7KH�SRVLWLYH�WHU�

PLQDOV�RI�FDSDFLWRUV�&��DQG�&��DUH�FKDUJHG�

IURP�9&&�ZLWK�WKHLU�QHJDWLYH�WHUPLQDOV�LQLWLDOO\�

FRQQHFWHG�WR�JURXQG��&���LV�WKHQ�FRQQHFWHG�

WR�JURXQG�DQG�WKH�VWRUHG�FKDUJH�IURP�&�±�LV�

VXSHULPSRVHG�RQWR�&�±��6LQFH�&���LV�VWLOO�

FRQQHFWHG�WR�9&&�WKH�YROWDJH�SRWHQWLDO�DFURVV�

FDSDFLWRU�&��LV�QRZ���[�9&&��

3KDVH��

9''�WUDQVIHU��7KH�IRXUWK�SKDVH�FRQQHFWV�WKH�

QHJDWLYH�WHUPLQDO�RI�&��WR�JURXQG�DQG�WKH�SRVL�

WLYH�WHUPLQDO�RI�&��WR�WKH�9''�VWRUDJH�FDSDFLWRU��

7KLV�WUDQVIHUV�WKH�GRXEOHG��9���YROWDJH�RQWR�&���

0HDQZKLOH��FDSDFLWRU�&��FKDUJHG�IURP�9&&�WR�

SUHSDUH�LW�IRU�LWV�QH[W�SKDVH���

7KH�6LSH[�FKDUJHSXPS�JHQHUDWHV�9��DQG�

9±�LQGHSHQGHQWO\�IURP�9&&��+HQFH�LQ�D�QR±ORDG�

FRQGLWLRQ�9��DQG�9��ZLOO�EH�V\PPHWULFDO��2OGHU�

FKDUJH�SXPS�DSSURDFKHV�JHQHUDWH�9��DQG�WKHQ�

XVH�SDUW�RI�WKDW�VWRUHG�FKDUJH�WR�JHQHUDWH�9����

%HFDXVH�RI�LQKHUHQW�ORVVHV�WKH�PDJQLWXGH�RI�9��

ZLOO�EH�VPDOOHU�WKDQ�9��RQ�WKHVH�ROGHU�GHVLJQV�

8QGHU�OLJKWO\�ORDGHG�FRQGLWLRQV�WKH�LQWHOOLJHQW�

SXPS�RVFLOODWRU�PD[LPL]HV�HI¿FLHQF\�E\�UXQQLQJ�

RQO\�DV�QHHGHG�WR�PDLQWDLQ�9��DQG�9±��6LQFH�

LQWHUIDFH�WUDQVFHLYHUV�RIWHQ�VSHQG�PXFK�RI�WKHLU�

WLPH�DW�LGOH�WKLV�SRZHU�HI¿FLHQW�LQQRYDWLRQ�FDQ�

JUHDWO\�UHGXFH�WRWDO�SRZHU�FRQVXPSWLRQ��7KLV�

LPSURYHPHQW�LV�PDGH�SRVVLEOH�E\�WKH�LQGHSHQ�

GHQW�SKDVH�VHTXHQFH�RI�WKH�6LSH[�FKDUJH�SXPS�

GHVLJQ�

7KH�FORFN�UDWH�IRU�WKH�FKDUJH�SXPS�W\SLFDOO\�RS�

HUDWHV�DW�JUHDWHU�WKDQ���N+]�DOORZLQJ�WKH�SXPS�

WR�UXQ�HI¿FLHQWO\�ZLWK�VPDOO�����)�FDSDFLWRUV�

(I¿FLHQW�RSHUDWLRQ�GHSHQGV�RQ�UDSLGO\�FKDUJLQJ�

DQG�GLVFKDUJLQJ�&��DQG�&���WKHUHIRUH�FDSDFLWRUV�

VKRXOG�EH�PRXQWHG�FORVH�WR�WKH�,&�DQG�KDYH�ORZ�

(65��HTXLYDOHQW�VHULHV�UHVLVWDQFH���,QH[SHQVLYH�

�

)LJXUH����5HFHLYHU��N� �&XUUHQW �3DW K�WR �*URXQG �

5HFHLYHU

�N7

5HFLHYHU��N��&XUUHQW�SDWK�WR�*1'

$XWR�2Q�OLQH��3OXV�GHYLFHV�PD\�EH�FRQ¿JXUHG�

WR�HPXODWH�WKH�EHKDYLRU�RI�GHYLFHV�ZLWK�RXU�

HDUOLHU�$XWR�2Q�OLQH��IHDWXUH��$XWR�2Q�OLQH��

3OXV�SXWV�WKH�GHYLFH�LQWR�D�ORZ�SRZHU�PRGH�

ZKHQ�GULYHU�DQG�UHFHLYHU�LQSXWV�DUH�LGOH�DQG�UH�

DZDNHV�XSRQ�GHWHFWLQJ�VLJQDO�WUDQVLWLRQV��$XWR�

2Q�OLQH��SXWV�WKH�GHYLFH�LQWR�D�ORZ�SRZHU�PRGH�

ZKHQ�UHFHLYHU�LQSXWV�DUH�OHIW�ÀRDWLQJ�DQG�UH�

DZDNHV�ZKHQ�UHFHLYHUV�DUH�GULYHQ�JUHDWHU�WKDQ�

����9�PDJQLWXGH�E\�LQFRPLQJ�56�����VLJQDO�
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'(6&5,37,21

�

���.9�(6'�3527(&7,21

(6'�SURWHFWLRQ�VWUXFWXUHV�DUH�LQFRUSRUDWHG�

RQ�DOO�SLQV�WR�SURWHFW�DJDLQVW�HOHFWURVWDWLF�

GLVFKDUJHV�HQFRXQWHUHG�GXULQJ�KDQGOLQJ�DQG�

DVVHPEO\��7KH�GULYHU�RXWSXW�DQG�UHFHLYHU�LQSXWV�

RI�WKH�63����(�����(�KDYH�H[WUD�SURWHFWLRQ�

DJDLQVW�VWDWLF�HOHFWULFLW\��6LSH[�XVHV�VWDWH�RI�

WKH�DUW�VWUXFWXUHV�WR�SURWHFW�WKHVH�SLQV�DJDLQVW�

(6'�RI����N9�ZLWKRXW�GDPDJH��7KH�(6'�VWUXF�

WXUHV�ZLWKVWDQG�KLJK�(6'�LQ�DOO�VWDWHV��QRUPDO�

RSHUDWLRQ��VKXWGRZQ��DQG�SRZHUHG�GRZQ��$IWHU�

DQ�(6'�HYHQW��WKH�63����(�����(�NHHS�ZRUN�

LQJ�ZLWKRXW�ODWFK�XS�RU�GDPDJH�

(6'�SURWHFWLRQ�FDQ�EH�WHVWHG�LQ�YDULRXV�ZD\V��

7KH�WUDQVPLWWHU�RXWSXWV�DQG�UHFHLYHU�LQSXWV�

RI�WKH�63����(�����(�DUH�FKDUDFWHUL]HG�IRU�

SURWHFWLRQ�WR�WKH�IROORZLQJ�OLPLWV�

������N9�XVLQJ�WKH�+XPDQ�%RG\�0RGHO

�����N9�XVLQJ�WKH�&RQWDFW�'LVFKDUJH�

����PHWKRG�VSHFL¿HG�LQ�,(&���������

������N9�XVLQJ�WKH�$LU�*DS�'LVFKDUJH�PHWKRG�

VSHFL¿HG�LQ�,(&���������

��

$XWR�2Q�OLQH��3OXV�SURYLGHV�JUHDWHU�SRZHU�

VDYLQJV�LQ�W\SLFDO�RSHUDWLRQ�EHFDXVH�WKH�WUDQV�

FHLYHU�ZLOO�JR�LQWR�ORZ�SRZHU�VWDQGE\�PRGH�

XQOHVV�D�FRPPXQLFDWLRQ�OLQN�LV�LQ�XVH��6LJQDOV�

VXFK�DV�&76��576��'75��'65��RU�5,�ZLOO�W\SL�

FDOO\�FKDQJH�VLJQDO�VWDWH�WR�HVWDEOLVK�KDQG�

VKDNLQJ�EHIRUH�DQ\�DFWXDO�GDWD�FRPPXQLFDWLRQ�

WDNHV�SODFH��7UDQVLWLRQV�RQ�WKHVH�KDQGVKDNH�

VLJQDOV�ZLOO�ZDNH�XS�WKH�$XWR�2Q�OLQH��3OXV�

WUDQVFHLYHU�WR�SUHSDUH�LW�IRU�VHQGLQJ�GDWD

��W21/,1(�����V�W\SLFDO����

�

5HFHLYHUV�UHPDLQ�DFWLYH�WR�GHWHFW�LQFRPLQJ�

VLJQDOV�LQ�$XWR�2Q�OLQH��3OXV�VWDQGE\�PRGH���

5HFHLYHU�RXWSXWV�PD\�EH�GLVDEOHG�E\�HQWHU�

LQJ�PDQXDO�VKXWGRZQ�E\�GULYLQJ�6+87'2:1�

SLQ�WR�ORJLF����$�VSHFLDO�QRQ�LQYHUWHG�UHFHLYHU�

RXWSXW�5�287�UHPDLQV�DFWLYH�LQ�DOO�PRGHV��

LQFOXGLQJ�6+87'2:1�SLQ�DW�ORJLF����

���

,Q�VRPH�DSSOLFDWLRQV�LI�WKHUH�LV�D�VLJQL¿FDQW�

GHOD\��JUHDWHU�WKDQ�W2))/,1(��EHWZHHQ�WKH�

KDQGVKDNLQJ�WUDQVLWLRQV�DQG�WKH�VWDUW�RI�GDWD�

FRPPXQLFDWLRQ�WKH�WUDQVFHLYHU�PD\�HQWHU�

$XWR�2Q�/LQH��3OXV�VWDQGE\�PRGH�EHIRUH�GDWD�

FRPPXQLFDWLRQ�EHJLQV��7KH�W2))/,1(�LQWHUYDO�

LV�DW�OHDVW����VHFRQGV�DQG�QR�ORQJHU�WKDQ����

VHFRQGV��

,Q�DSSOLFDWLRQV�ZKHUH�WKH�WUDQVFHLYHU�QHHGV�WR�

UHPDLQ�DFWLYH�DQ\WLPH�LW�LV�FRQQHFWHG�WR�OLYH�

56�����VLJQDOV��HYHQ�LI�WKRVH�VLJQDOV�UHPDLQ�

LGOH�IRU�ORQJHU�WKDQ�W2))/,1(��WKHQ�WKH�67$786�

RXWSXW�PD\�EH�XVHG�WR�GULYH�WKH�21/,1(�SLQ���

7KH�67$786�RXWSXW�SLQ�IXQFWLRQV�WKH�VDPH�LQ�

ERWK�$XWR�2Q�OLQH��DQG�$XWR�2Q�OLQH��3OXV�GH�
YLFHV��67$786�ZLOO�RXWSXW�ORJLF���LI�DQ\�RI�WKH�

UHFHLYHU�LQSXWV�DUH�GULYHQ�JUHDWHU�WKDQ�����9�

PDJQLWXGH�E\�LQFRPLQJ�56�����VLJQDOV�DQG�

GULYHV�ORJLF���LI�UHFHLYHU�LQSXWV�DUH�ÀRDWLQJ�RU�

GULYHQ�WR�JURXQG��'ULYLQJ�WKH�21/,1(�SLQ�ZLWK�

WKH�67$786�RXWSXW�GLVDEOHV�$XWR�2Q�OLQH��3OXV�

�)RUFHG�2Q�/LQH��ZKHQHYHU�56�����YROWDJHV�

DUH�VHHQ�RQ�DQ\�UHFHLYHU�LQSXWV��,I�QR�56�����

YROWDJHV�DUH�VHHQ�RQ�WKH�UHFHLYHU�LQSXWV�WKH�

$XWR�2Q�OLQH��3OXV�WUDQVFHLYHU�ZLOO�VWLOO�DFWLYDWH�

LWV�FKDUJH�SXPS�DQG�GULYHU�RXWSXWV�ZKHQ�WKH�

GULYHU�LQSXWV�DUH�DFWLYH��7KLV�DOORZV�WKH�WUDQV�

FHLYHU�WR�VLJQDO�D�UHPRWH�$XWR�2Q�/LQH��RU�$XWR�

2Q�/LQH��3OXV��RQ�WKH�RWKHU�HQG�RI�WKH�GDWD�

FDEOH��WR�ZDNH�XS�

7KH�67$786�RXWSXW�SLQ�UHPDLQV�DFWLYH�LQ�DOO�

PRGHV��LQFOXGLQJ�6+87'2:1�SLQ�DW�ORJLF�����

&RQQHFWLQJ�67$786�RXWSXW�WR�GULYH�ERWK�

21/,1(�DQG�6+87'2:1�ZLOO�ZDNH�WKH�WUDQV�

FHLYHU�LI�DQ\�UHFHLYHU�LQSXWV�DUH�GULYHQ�JUHDWHU�

WKDQ�����9�PDJQLWXGH�DQG�SXW�WKH�WUDQVFHLYHU�

LQWR�)RUFHG�6KXWGRZQ�PRGH�LI�DOO�UHFHLYHU�

LQSXWV�DUH�ÀRDWLQJ�RU�GULYHQ�WR�JURXQG��
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(6'�7HVW�&RQGLWLRQV

(6'�SHUIRUPDQFH�GHSHQGV�RQ�D�YDULHW\�RI�

FRQGLWLRQV��&RQWDFW�6LSH[�IRU�D�UHOLDELOLW\�UHSRUW�

WKDW�GRFXPHQWV�WHVW�VHWXS��PHWKRGRORJ\�DQG�

UHVXOWV�

,(&���������

7KH�,(&����������VWDQGDUG�FRYHUV�(6'�

WHVWLQJ�DQG�SHUIRUPDQFH�RI�¿QLVKHG�HTXLS�

PHQW��+RZHYHU��LW�GRHV�QRW�VSHFL¿FDOO\�UHIHU�WR�

LQWHJUDWHG�FLUFXLWV��7KH�63����(�����(�KHOSV�

\RX�GHVLJQ�HTXLSPHQW�WR�PHHW�,(&�����������

ZLWKRXW�VDFUL¿FLQJ�ERDUGVSDFH�DQG�FRVW�IRU�

H[WHUQDO�(6'�SURWHFWLRQ�FRPSRQHQWV��7KH�

PDMRU�GLIIHUHQFH�EHWZHHQ�WHVWV�GRQH�XVLQJ�WKH�

+XPDQ�%RG\�0RGHO�DQG�,(&����������LV�D�

KLJKHU�SHDN�FXUUHQW�LQ�,(&������������

'(6&5,37,21

$XWR�2Q�/LQH��3OXV�7UXWK�7DEOH

6HULHV�UHVLVWDQFH�LV�ORZHU�LQ�WKH�,(&����������

PRGHO��+HQFH��WKH�(6'�ZLWKVWDQG�YROWDJH�PHD�

VXUHG�WR�,(&����������LV�JHQHUDOO\�ORZHU�WKDQ�

WKDW�PHDVXUHG�XVLQJ�WKH�+XPDQ�%RG\�0RGHO��

7KH�DLU�JDS�WHVW�LQYROYHV�DSSURDFKLQJ�WKH�

GHYLFH�ZLWK�D�FKDUJHG�SUREH��7KH�FRQWDFW�

GLVFKDUJH�PHWKRG�FRQQHFWV�WKH�SUREH�WR�WKH�

GHYLFH�EHIRUH�WKH�SUREH�LV�HQHUJL]HG�

0DFKLQH�0RGHO

7KH�PDFKLQH�PRGHO�IRU�(6'�WHVWV�DOO�SLQV�XVLQJ�

D����S)�VWRUDJH�FDSDFLWRU�DQG�]HUR�GLVFKDUJH�

UHVLVWDQFH��7KH�REMHFWLYH�LV�WR�HPXODWH�WKH�

VWUHVV�FDXVHG�ZKHQ�,�2�SLQV�DUH�FRQWDFWHG�E\�

KDQGOLQJ�HTXLSPHQW�GXULQJ�WHVW�DQG�DVVHPEO\��

'HYLFH�3LQ�7HVWHG +XPDQ�%RG\�0RGHO
,(&��������

$LU�GLVFKDUJH &RQWDFW�GLVFKDUJH /HYHO

7[287 ����N9 ����N9 ���N9 �

5[,1 ����N9 ����N9 ���N9 �

7[,1��5[287��21/,1(��

6+87'2:1��67$786
���N9 ���N9 ���N9 �

2SHUDWLQJ�PRGH 21/,1( 6+87'2:1 _5[,1_�!�������9
,GOH�LQSXWV����������������

�5[,1�	�7[,1�
7[287 5[287 5�287

)RUFHG�6KXWGRZQ ; � ; ; KLJK�= KLJK�= DFWLYH

)RUFHG�2QOLQH � � ; ; DFWLYH DFWLYH DFWLYH

$XWR�2Q�OLQH��3OXV�
�:DNH�:KHQ�$FWLYH�

� � ; DFWLYH DFWLYH DFWLYH DFWLYH

$XWR�2Q�OLQH��3OXV�

�2II�/LQH�:KHQ�,GOH�
� � ; LGOH�!���V KLJK�= DFWLYH DFWLYH

$XWR�2Q�OLQH��3OXV�

�:DNH�2Q�&DEOH�
67$786 � \HV ; DFWLYH DFWLYH DFWLYH

$XWR�2Q�OLQH��3OXV�

�:DNH�:KHQ�$FWLYH�
67$786 � QR DFWLYH DFWLYH DFWLYH DFWLYH

$XWR�2Q�OLQH��3OXV�

�2II�/LQH�:KHQ�,GOH�
67$786 � QR LGOH�!���V KLJK�= DFWLYH DFWLYH

$XWR�2Q�OLQH�����������

�:DNH�2Q�&DEOH�
67$786 67$786 \HV ; DFWLYH DFWLYH DFWLYH

$XWR�2Q�OLQH����������

�$XWR�6KXWRII�
67$786 67$786 QR ; KLJK�= DFWLYH DFWLYH

(6'�7DEOH
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$872�21�/,1(
�
��3/86

5(&(,9(5

,13876
,19$/,'�

5(*,21
`

75$160,77(5

,13876

75$160,77(5

2873876

67$786

287387

287387

9FF

�

9FF

�

9�

9FF

�

9�

W767/
W67+

W2))/,1(

W21/,1(

W2))/,1( W21/,1(

�����������������������������������������$XWR�2Q�/LQH���3OXV�7LPLQJ�'LDJUDP

W67/�� ���V�W\S��

W67+�� ����V�W\S��

W2))/,1(�� ��V�W\S��

W21/,1(�� ����V�W\S��
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6ROYHG�E\�6LSH[
70

6LSH[�&RUSRUDWLRQ

+HDGTXDUWHUV�DQG
6DOHV�2I¿FH
����6RXWK�+LOOYLHZ�'ULYH
0LOSLWDV��&$������
7(/����������������
)$;����������������

6LSH[�&RUSRUDWLRQ�UHVHUYHV�WKH�ULJKW�WR�PDNH�FKDQJHV�WR�DQ\�SURGXFWV�GHVFULEHG�KHUHLQ���6LSH[�GRHV�QRW�DVVXPH�DQ\�OLDELOLW\�DULVLQJ�RXW�RI�WKH�DSSOLFD�
WLRQ�RU�XVH�RI�DQ\�SURGXFW�RU�FLUFXLW�GHVFULEHG�KHUHLQ��QHLWKHU�GRHV�LW�FRQYH\�DQ\�OLFHQVH�XQGHU�LWV�SDWHQW�ULJKWV�QRU�WKH�ULJKWV�RI�RWKHUV���

3DUW�QXPEHU 7HPSHUDWXUH�UDQJH 3DFNDJH�7\SH

63����(&$�/ )URP����WR�����& ���SLQ�6623

63����(&<�/ )URP����WR�����& ���SLQ�76623

63����(($�/ )URP������WR�����& ���SLQ�6623

63����((<�/ )URP������WR�����& ���SLQ�76623

63����((5��/ )URP������WR�����& ���SLQ�4)1

63����(&$�/ )URP����WR�����& ���SLQ�6623

63����(&<�/ )URP����WR�����& ���SLQ�76623

63����(($�/ )URP������WR�����& ���SLQ�6623

63����((<�/ )URP������WR�����& ���SLQ�76623

63����((5��/ )URP������WR�����& ���SLQ�4)1

$YDLODEOH�LQ�7DSH�DQG�5HHO��7R�RUGHU�DGG���75��VXIÀ[�WR�SDUW�QXPEHU��

([DPSOH��63����(&$�/ �6WDQGDUG��63����(&$�/�75� 7DSH�DQG�5HHO

$YDLODEOH�LQ�OHDG�IUHH�SDFNDJLQJ��

25'(5,1*�,1)250$7,21
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