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� *1' *URXQG 1�$ *URXQG

� *1' *URXQG 1�$ *URXQG

� &3(1 2XWSXW�
&026

+LJK ([WHUQDO���YROW�VXSSO\�HQDEOH��7KLV�SLQ�LV�XVHG�WR�
HQDEOH�WKH�H[WHUQDO�9EXV�SRZHU�VXSSO\��7KH�&3(1�SLQ�
LV�ORZ�RQ�325�

� 9%86 ,�2�
$QDORJ

1�$ 9%86�SLQ�RI�WKH�86%�FDEOH��7KH�86%�����XVHV�WKLV�
SLQ�IRU�WKH�9EXV�FRPSDUDWRU� LQSXWV�DQG�IRU�9EXV�
SXOVLQJ�GXULQJ�VHVVLRQ�UHTXHVW�SURWRFRO�

� ,' ,QSXW�
$QDORJ

1�$ ,'�SLQ�RI�WKH�86%�FDEOH��)RU�QRQ�27*�DSSOLFDWLRQV�
WKLV�SLQ�FDQ�EH�IORDWHG��)RU�DQ�$�'HYLFH�,'� ����)RU�D�
%�'HYLFH�,'� ���
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86%����

'6��������&�SDJH�� �����������0LFURFKLS�7HFKQRORJ\�,QF�

� 9''��� 3RZHU 1�$ ���9�6XSSO\��$����X)�E\SDVV�FDSDFLWRU�VKRXOG�EH�
FRQQHFWHG�EHWZHHQ�WKLV�SLQ�DQG�WKH�JURXQG�SODQH�RQ�
WKH�3&%�

� '3 ,�2�
$QDORJ

1�$ '��SLQ�RI�WKH�86%�FDEOH�

� '0 ,�2�
$QDORJ

1�$ '��SLQ�RI�WKH�86%�FDEOH�

� 5(6(7 ,QSXW��&026 +LJK 2SWLRQDO�DFWLYH�KLJK�WUDQVFHLYHU�UHVHW��7KLV�LV�WKH�
VDPH�DV�D�ZULWH�WR�WKH�8/3,�5HVHW��DGGUHVV���K��ELW�
���7KLV�GRHV�QRW�UHVHW�WKH�8/3,�UHJLVWHU�VHW��7KLV�SLQ�
LQFOXGHV�DQ�LQWHJUDWHG�SXOO�GRZQ�UHVLVWRU�WR�JURXQG��,I�
QRW�XVHG��WKLV�SLQ�FDQ�EH�IORDWHG�RU�FRQQHFWHG�WR�
JURXQG��UHFRPPHQGHG��

6HH�6HFWLRQ����������5HVHW�3LQ��IRU�GHWDLOV�

�� (;79%86 ,QSXW��&026 +LJK ([WHUQDO�9EXV�'HWHFW��&RQQHFW�WR�IDXOW�RXWSXW�RI�DQ�
H[WHUQDO�86%�SRZHU�VZLWFK�RU�DQ�H[WHUQDO�9EXV�9DOLG�
FRPSDUDWRU��6HH�6HFWLRQ���������([WHUQDO�9EXV�
,QGLFDWRU���RQ�SDJH ���IRU�GHWDLOV��7KLV�SLQ�KDV�D�SXOO�
GRZQ�UHVLVWRU�WR�SUHYHQW�LW�IURP�IORDWLQJ�ZKHQ�WKH�8/3,�
ELW�8VH([WHUQDO9EXV,QGLFDWRU� LV�VHW�WR���

�� 1;7 2XWSXW�
&026

+LJK 7KH�3+<�DVVHUWV�1;7�WR�WKURWWOH�WKH�GDWD��:KHQ�WKH�
/LQN�LV�VHQGLQJ�GDWD�WR�WKH�3+<��1;7�LQGLFDWHV�ZKHQ�
WKH�FXUUHQW�E\WH�KDV�EHHQ�DFFHSWHG�E\�WKH�3+<��7KH�
/LQN�SODFHV�WKH�QH[W�E\WH�RQ�WKH�GDWD�EXV�LQ�WKH�
IROORZLQJ�FORFN�F\FOH�

�� ',5 2XWSXW�
&026

1�$ &RQWUROV�WKH�GLUHFWLRQ�RI�WKH�GDWD�EXV��:KHQ�WKH�3+<�
KDV�GDWD�WR�WUDQVIHU�WR�WKH�/LQN�� LW�GULYHV�',5�KLJK�WR�
WDNH�RZQHUVKLS�RI�WKH�EXV��:KHQ�WKH�3+<�KDV�QR�GDWD�
WR�WUDQVIHU�LW�GULYHV�',5�ORZ�DQG�PRQLWRUV�WKH�EXV�IRU�
FRPPDQGV�IURP�WKH�/LQN��7KH�3+<�ZLOO�SXOO�',5�KLJK�
ZKHQHYHU�WKH�LQWHUIDFH�FDQQRW�DFFHSW�GDWD�IURP�WKH�
/LQN��VXFK�DV�GXULQJ�3//�VWDUW�XS�

�� 673 ,QSXW�
&026

+LJK 7KH�/LQN�DVVHUWV�673�IRU�RQH�FORFN�F\FOH�WR�VWRS�WKH�
GDWD�VWUHDP�FXUUHQWO\�RQ�WKH�EXV��,I�WKH�/LQN�LV�VHQGLQJ�
GDWD�WR�WKH�3+<��673�LQGLFDWHV�WKH�ODVW�E\WH�RI�GDWD�
ZDV�RQ�WKH�EXV�LQ�WKH�SUHYLRXV�F\FOH��7KH�673�SLQ�
DOVR�LQFOXGHV�WKH�LQWHUIDFH�SURWHFWLRQ�GHWDLOHG�LQ�
6HFWLRQ�����������,QWHUIDFH�3URWHFWLRQ���RQ�SDJH ���

�� &/.287 2XWSXW�
&026

1�$ ��0+]�UHIHUHQFH�FORFN�RXWSXW��$OO�8/3,�VLJQDOV�DUH�
GULYHQ�V\QFKURQRXV�WR�WKH�ULVLQJ�HGJH�RI�WKLV�FORFN�

�� 9''��� 3RZHU 1�$ ���9�IRU�GLJLWDO�FLUFXLWU\�RQ�FKLS��6XSSOLHG�E\�2Q�&KLS�
5HJXODWRU�ZKHQ�5(*B(1�LV�DFWLYH��3ODFH�D����X)�
FDSDFLWRU�QHDU�WKLV�SLQ�DQG�FRQQHFW�WKH�FDSDFLWRU�IURP�
WKLV�SLQ�WR�JURXQG��&RQQHFW�SLQ����WR�SLQ����

�� 9''��� 3RZHU 1�$ $����X)�E\SDVV�FDSDFLWRU�VKRXOG�EH�FRQQHFWHG�
EHWZHHQ�WKLV�SLQ�DQG�WKH�JURXQG�SODQH�RQ�WKH�3&%�

7$%/(����� 86%�����3,1�'(),1,7,216����3,1�4)1�3$&.$*(��&217,18('�

3LQ 1DPH
'LUHFWLRQ�

7\SH�
$FWLYH
/HYHO

'HVFULSWLRQ



�����������0LFURFKLS�7HFKQRORJ\�,QF� '6��������&�SDJH��

86%����

�� '$7$>�@ ,�2�
&026�
3XOO�ORZ

1�$ ��ELW�EL�GLUHFWLRQDO�GDWD�EXV��%XV�RZQHUVKLS�LV�
GHWHUPLQHG�E\�',5��7KH�/LQN�DQG�3+<�LQLWLDWH�GDWD�
WUDQVIHUV�E\�GULYLQJ�D�QRQ�]HUR�SDWWHUQ�RQWR�WKH�GDWD�
EXV��8/3,�GHILQHV�LQWHUIDFH�WLPLQJ�IRU�D�VLQJOH�HGJH�
GDWD�WUDQVIHUV�ZLWK�UHVSHFW�WR�ULVLQJ�HGJH�RI�&/.287��
'$7$>�@�LV�WKH�06%�DQG�'$7$>�@�LV�WKH�/6%�

�� '$7$>�@ ,�2�
&026�
3XOO�ORZ

1�$

�� '$7$>�@ ,�2�
&026�
3XOO�ORZ

1�$

�� '$7$>�@ ,�2�
&026�
3XOO�ORZ

1�$

�� '$7$>�@ ,�2�
&026�
3XOO�ORZ

1�$

�� '$7$>�@ ,�2�
&026�
3XOO�ORZ

1�$

�� '$7$>�@ ,�2�
&026�
3XOO�ORZ

1�$

�� '$7$>�@ ,�2�
&026�
3XOO�ORZ

1�$

�� 9''��� 3RZHU 1�$ $����X)�E\SDVV�FDSDFLWRU�VKRXOG�EH�FRQQHFWHG�
EHWZHHQ�WKLV�SLQ�DQG�WKH�JURXQG�SODQH�RQ�WKH�3&%�

�� 9''��� 3RZHU 1�$ ���9�IRU�GLJLWDO�FLUFXLWU\�RQ�FKLS��6XSSOLHG�E\�2Q�&KLS�
5HJXODWRU�ZKHQ�5(*B(1�LV�DFWLYH��:KHQ�XVLQJ�WKH�
LQWHUQDO�UHJXODWRUV��SODFH�D����X)�ORZ�(65�FDSDFLWRU�
QHDU�WKLV�SLQ�DQG�FRQQHFW�WKH�FDSDFLWRU�IURP�WKLV�SLQ�
WR�JURXQG��&RQQHFW�SLQ����WR�SLQ�����'R�QRW�FRQQHFW�
9''����WR�9''$����ZKHQ�XVLQJ�LQWHUQDO�UHJXODWRUV��
:KHQ�WKH�UHJXODWRUV�DUH�GLVDEOHG��SLQ����PD\�EH�
FRQQHFWHG�WR�SLQV����DQG�����

�� ;2 2XWSXW�
$QDORJ

1�$ &U\VWDO�SLQ��,I�XVLQJ�DQ�H[WHUQDO�FORFN�RQ�;,�WKLV�SLQ�
VKRXOG�EH�IORDWHG�

�� ;, ,QSXW�
$QDORJ

1�$ &U\VWDO�SLQ��$���0+]�FU\VWDO�LV�VXSSRUWHG��7KH�FU\VWDO�
LV�SODFHG�DFURVV�;,�DQG�;2��$Q�H[WHUQDO���0+]�FORFN�
VRXUFH�PD\�EH�GULYHQ�LQWR�;,�LQ�SODFH�RI�D�FU\VWDO��

�� 9''$��� 3RZHU 1�$ ���9�IRU�DQDORJ�FLUFXLWU\�RQ�FKLS��6XSSOLHG�E\�2Q�&KLS�
5HJXODWRU�ZKHQ�5(*B(1�LV�DFWLYH��3ODFH�D����X)�
FDSDFLWRU�QHDU�WKLV�SLQ�DQG�FRQQHFW�WKH�FDSDFLWRU�IURP�
WKLV�SLQ�WR�JURXQG��:KHQ�XVLQJ�WKH�LQWHUQDO�UHJXODWRUV��
SODFH�D����X)�ORZ�(65�FDSDFLWRU�QHDU�WKLV�SLQ�LQ�
SDUDOOHO�ZLWK�WKH����X)�FDSDFLWRU��'R�QRW�FRQQHFW�
9''���$�WR�9''����ZKHQ�XVLQJ�LQWHUQDO�UHJXODWRUV��
:KHQ�WKH�UHJXODWRUV�DUH�GLVDEOHG��SLQ����PD\�EH�
FRQQHFWHG�WR�SLQV����DQG�����

�� 9''��� 3RZHU 1�$ $QDORJ�����YROW�VXSSO\��$����X)�ORZ�(65�E\SDVV�
FDSDFLWRU�FRQQHFWHG�WR�WKH�JURXQG�SODQH�RI�WKH�3&%�LV�
UHFRPPHQGHG�

7$%/(����� 86%�����3,1�'(),1,7,216����3,1�4)1�3$&.$*(��&217,18('�

3LQ 1DPH
'LUHFWLRQ�

7\SH�
$FWLYH
/HYHO

'HVFULSWLRQ



86%����

'6��������&�SDJH��� �����������0LFURFKLS�7HFKQRORJ\�,QF�

�� 5(*B(1 ,�2�
&026�
3XOO�ORZ

1�$ 2Q�&KLS����9�UHJXODWRU�HQDEOH��&RQQHFW�WR�JURXQG�WR�
GLVDEOH�ERWK�RI�WKH�RQ�FKLS��9''$����DQG�9''�����
UHJXODWRUV��:KHQ�UHJXODWRUV�DUH�GLVDEOHG�
� ([WHUQDO����9�PXVW�EH�VXSSOLHG�WR�9''$����DQG�
9''����SLQV��:KHQ�WKH�UHJXODWRUV�DUH�GLVDEOHG��
9''$����PD\�EH�FRQQHFWHG�WR�9''����DQG�D�
E\SDVV�FDSDFLWRU�����X)�UHFRPPHQGHG��VKRXOG�EH�
FRQQHFWHG�WR�HDFK�SLQ�

� 7KH�YROWDJH�DW�9''����PXVW�EH�DW�OHDVW�����9������

����9��EHIRUH�YROWDJH�LV�DSSOLHG�WR�9''$����DQG�
9''����

�� 5%,$6 $QDORJ�
&026

1�$ ([WHUQDO���. ��������ELDV�UHVLVWRU�WR�JURXQG��

*1'�)/$* *URXQG 1�$ *URXQG��7KH�IODJ�PXVW�EH�FRQQHFWHG�WR�WKH�JURXQG�
SODQH�ZLWK�D�YLD�DUUD\�XQGHU�WKH�H[SRVHG�IODJ��7KLV�LV�
WKH�PDLQ�JURXQG�IRU�WKH�,&�

7$%/(����� 86%�����3,1�'(),1,7,216����3,1�4)1�3$&.$*(��&217,18('�

3LQ 1DPH
'LUHFWLRQ�

7\SH�
$FWLYH
/HYHO

'HVFULSWLRQ
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86%����

��� 23(5$7,21$/�'(6&5,37,21

7$%/(����� 0$;,080�*8$5$17(('�5$7,1*6

3DUDPHWHU 6\PERO &RQGLWLRQ 0,1 7<3� 0$;� 8QLWV

0D[LPXP�9%86��,'��
(;79%86��'3��DQG�'0�
YROWDJH�WR�*1'

90$;B�9 ���� ���� 9

0D[LPXP�9''����DQG�
9''$����YROWDJH�WR�
*URXQG

90$;B���9 ���� ��� 9

0D[LPXP����9�VXSSO\�
YROWDJH�WR�*URXQG

90$;B���9 ���� ��� 9

0D[LPXP�,�2�YROWDJH�WR�
*URXQG

90$;B,1 ���� ��� 9

2SHUDWLQJ�7HPSHUDWXUH 70$;B23 ��� �� &

6WRUDJH�7HPSHUDWXUH 70$;B67* ��� ��� &

(6'�3(5)250$1&(

$OO�3LQV 9+%0 +XPDQ�%RG\�0RGHO �� N9

/$7&+�83�3(5)250$1&(

$OO�3LQV ,/7&+B83 (,$�-(6'�����&ODVV�,, ��� P$

1RWH� 6WUHVVHV�EH\RQG�WKRVH�OLVWHG�XQGHU�³$EVROXWH�0D[LPXP�5DWLQJV´�PD\�FDXVH�SHUPDQHQW�GDPDJH�WR�WKH
GHYLFH��([SRVXUH�WR�DEVROXWH�PD[LPXP�UDWLQJ�FRQGLWLRQV�IRU�H[WHQGHG�SHULRGV�PD\�DIIHFW�GHYLFH�UHOLDELOLW\�

7$%/(����� 5(&200(1'('�23(5$7,1*�&21',7,216

3DUDPHWHU 6\PERO &RQGLWLRQ 0,1 7<3� 0$;� 8QLWV

9''����WR�*1' 9''��� ��� ��� ��� 9

,QSXW�9ROWDJH�RQ�'LJLWDO�
3LQV

9, ��� 9''��� 9

9ROWDJH�RQ�$QDORJ�,�2�
3LQV��'3��'0��,'�

9,�,�2� ��� 9''��� 9

9%86�WR�*1' 99%86 ��� ����

$PELHQW�7HPSHUDWXUH 7$ ��� �� &



86%����

'6��������&�SDJH��� �����������0LFURFKLS�7HFKQRORJ\�,QF�

��� (/(&75,&$/�&+$5$&7(5,67,&6

7$%/(����� (/(&75,&$/�&+$5$&7(5,67,&6��6833/<�3,16

3DUDPHWHU 6\PERO &RQGLWLRQ 0,1 7<3� 0$;� 8QLWV

8QFRQILJXUHG�&XUUHQW ,$9*�8&)*� 'HYLFH�8QFRQILJXUHG 6DPH�DV�,GOH P$

)6�,GOH����9�&XUUHQW ,$9*�)6��� )6�LGOH�QRW�GDWD�WUDQVIHU ���� ���� P$

)6�,GOH����9�&XUUHQW ,$9*�)6��� )6�LGOH�QRW�GDWD�WUDQVIHU ���� ���� P$

)6�7UDQVPLW����9�&XUUHQW ,$9*�)67;��� )6�FXUUHQW�GXULQJ�GDWD�WUDQVPLW ���� ���� P$

)6�7UDQVPLW����9�&XUUHQW ,$9*�)67;��� )6�FXUUHQW�GXULQJ�GDWD�WUDQVPLW ���� ���� P$

)6�5HFHLYH����9�&XUUHQW ,$9*�)65;��� )6�FXUUHQW�GXULQJ�GDWD�UHFHLYH ���� ���� P$

)6�5HFHLYH����9�&XUUHQW ,$9*�)65;��� )6�FXUUHQW�GXULQJ�GDWD�UHFHLYH ���� ���� P$

+6�,GOH����9�&XUUHQW ,$9*�+6��� +6�LGOH�QRW�GDWD�WUDQVIHU ���� ���� P$

+6�,GOH����9�&XUUHQW ,$9*�+6��� +6�LGOH�QRW�GDWD�WUDQVIHU ���� ���� P$

+6�7UDQVPLW����9�&XUUHQW ,$9*�+67;��� +6�FXUUHQW�GXULQJ�GDWD�
WUDQVPLW

���� ���� P$

+6�7UDQVPLW����9�&XUUHQW ,$9*�+67;��� +6�FXUUHQW�GXULQJ�GDWD�
WUDQVPLW

���� ���� P$

+6�5HFHLYH����9�&XUUHQW ,$9*�+65;��� +6�FXUUHQW�GXULQJ�GDWD�UHFHLYH ���� ���� P$

+6�5HFHLYH����9�&XUUHQW ,$9*�+65;��� +6�FXUUHQW�GXULQJ�GDWD�UHFHLYH ���� ���� P$

/RZ�3RZHU�0RGH����9�&XUUHQW ,''�/30��� 9%86���N �SXOO�GRZQ�DQG�
���N �SXOO�XS�UHVLVWRU�FXUUHQWV�
QRW�LQFOXGHG�

���� X$

/RZ�3RZHU�0RGH����9�&XUUHQW ,''�/30��� 9%86���N �SXOO�GRZQ�DQG�
���N �SXOO�XS�UHVLVWRU�FXUUHQWV�
QRW�LQFOXGHG�

���� X$

1RWH�

� 9''���� �����WR����9��966� ��9��7$� ����&�WR����&��XQOHVV�RWKHUZLVH�VSHFLILHG�

� 6HVV(QG�DQG�9EXV9OG�FRPSDUDWRUV�GLVDEOHG��,QWHUIDFH�SURWHFWLRQ�GLVDEOHG�

� 0D[LPXP�FXUUHQW�QXPEHUV�DUH�ZRUVW�FDVH�RYHU�VXSSO\�YROWDJH��WHPSHUDWXUH�DQG�SURFHVV�

7$%/(����� (/(&75,&$/�&+$5$&7(5,67,&6��&/.287�67$57�83

3DUDPHWHU 6\PERO &RQGLWLRQ 0,1 7<3� 0$;� 8QLWV

6XVSHQG�5HFRYHU\�7LPH 767$57 ���� ��� PV

1RWH� 7KH�86%����XVHV�WKH�$XWR5HVXPH�IHDWXUH��6HFWLRQ �����IRU�KRVW�VWDUW�XS�RI�OHVV�WKDQ��PV�

7$%/(����� '&�(/(&75,&$/�&+$5$&7(5,67,&6��/2*,&�3,16

3DUDPHWHU 6\PERO &RQGLWLRQ 0,1 7<3� 0$;� 8QLWV

/RZ�/HYHO�,QSXW�9ROWDJH 9,/ 966 ��� 9

+LJK�/HYHO�,QSXW�9ROWDJH 9,+ ��� 9''��� 9

/RZ�/HYHO�2XWSXW�9ROWDJH 92/ ,2/� ��P$ ��� 9

+LJK�/HYHO�2XWSXW�9ROWDJH 92+ ,2+� ���P$ 9''������
���

9

,QSXW�/HDNDJH�&XUUHQW ,/, ��� X$

3LQ�&DSDFLWDQFH &SLQ � S)

1RWH� 9''���� �����WR����9��966� ��9��7$� ����&�WR����&��XQOHVV�RWKHUZLVH�VSHFLILHG�



�����������0LFURFKLS�7HFKQRORJ\�,QF� '6��������&�SDJH���

86%����

7$%/(����� '&�(/(&75,&$/�&+$5$&7(5,67,&6��$1$/2*�,�2�3,16��'3�'0�

3DUDPHWHU 6\PERO &RQGLWLRQ 0,1 7<3� 0$;� 8QLWV

)6�)81&7,21$/,7<

,QSXW�OHYHOV

'LIIHUHQWLDO�5HFHLYHU�,QSXW�
6HQVLWLYLW\

9',)6 _�9�'3����9�'0��_ ��� 9

'LIIHUHQWLDO�5HFHLYHU
&RPPRQ�0RGH�9ROWDJH

9&0)6 ��� ��� 9

6LQJOH�(QGHG�5HFHLYHU�/RZ�
/HYHO�,QSXW�9ROWDJH

9,/6( ��� 9

6LQJOH�(QGHG�5HFHLYHU�+LJK�
/HYHO�,QSXW�9ROWDJH

9,+6( ��� 9

6LQJOH�(QGHG�5HFHLYHU�
+\VWHUHVLV

9+<66( ����� ����� 9

2XWSXW�/HYHOV

/RZ�/HYHO�2XWSXW�9ROWDJH 9)62/ 3XOO�XS�UHVLVWRU�RQ�'3�
5/� ����N �WR�9''���

��� 9

+LJK�/HYHO�2XWSXW�9ROWDJH 9)62+ 3XOO�GRZQ�UHVLVWRU�RQ�'3��
'0�
5/� ���N �WR�*1'

��� ��� 9

7HUPLQDWLRQ

'ULYHU�2XWSXW�,PSHGDQFH�IRU
+6�DQG�)6

=+6'59 6WHDG\�VWDWH�GULYH ���� �� ���� Ô

,QSXW�,PSHGDQFH =,13 7;��538�GLVDEOHG ��� 0

3XOO�XS�5HVLVWRU�,PSHGDQFH =38 %XV�,GOH ����� ���� ����� N

3XOO�XS�5HVLVWRU�,PSHGDQFH =385; 'HYLFH�5HFHLYLQJ ����� ���� ���� N

3XOO�GQ�5HVLVWRU�,PSHGDQFH =3' ����� ���� ����� N

+6�)81&7,21$/,7<

,QSXW�OHYHOV

+6�'LIIHUHQWLDO�,QSXW�6HQVLWLYLW\ 9',+6 _�9�'3����9�'0��_ ��� P9

+6�'DWD�6LJQDOLQJ�&RPPRQ
0RGH�9ROWDJH�5DQJH

9&0+6 ��� ��� P9

+6�6TXHOFK�'HWHFWLRQ�
7KUHVKROG��'LIIHUHQWLDO� 9+664

6TXHOFK�7KUHVKROG ��� P9

8Q�VTXHOFK�7KUHVKROG ��� P9

2XWSXW�/HYHOV

+L�6SHHG�/RZ�/HYHO
2XWSXW�9ROWDJH��'3�'0
UHIHUHQFHG�WR�*1'�

9+62/ �� �ORDG ��� �� P9

+L�6SHHG�+LJK�/HYHO
2XWSXW�9ROWDJH��'3�'0
UHIHUHQFHG�WR�*1'�

9+62+ �� �ORDG ��� ��� P9

+L�6SHHG�,'/(�/HYHO
2XWSXW�9ROWDJH��'3�'0
UHIHUHQFHG�WR�*1'�

92/+6 �� �ORDG ��� �� P9

&KLUS�-�2XWSXW�9ROWDJH�
�'LIIHUHQWLDO�

9&+,53- +6�WHUPLQDWLRQ�UHVLVWRU�
GLVDEOHG��SXOO�XS�UHVLVWRU�
FRQQHFWHG���� �ORDG�

��� ���� P9

&KLUS�.�2XWSXW�9ROWDJH
�'LIIHUHQWLDO�

9&+,53. +6�WHUPLQDWLRQ�UHVLVWRU�
GLVDEOHG��SXOO�XS�UHVLVWRU�
FRQQHFWHG���� �ORDG�

���� ���� P9
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/HDNDJH�&XUUHQW

2))�6WDWH�/HDNDJH�&XUUHQW ,/= ��� X$

3RUW�&DSDFLWDQFH

7UDQVFHLYHU�,QSXW�&DSDFLWDQFH &,1 3LQ�WR�*1' � �� S)

1RWH� 9''���� �����WR����9��966� ��9��7$� ����&�WR����&��XQOHVV�RWKHUZLVH�VSHFLILHG�

7$%/(����� '<1$0,&�&+$5$&7(5,67,&6��$1$/2*�,�2�3,16��'3�'0�

3DUDPHWHU 6\PERO &RQGLWLRQ 0,1 7<3� 0$;� 8QLWV

)6�2XWSXW�'ULYHU�7LPLQJ

5LVH�7LPH 7)65 &/� ���S)�����WR�����RI
_92+���92/_

� �� QV

)DOO�7LPH 7))) &/� ���S)�����WR�����RI
_92+���92/_

� �� QV

2XWSXW�6LJQDO�&URVVRYHU�
9ROWDJH

9&56 ([FOXGLQJ�WKH�ILUVW�WUDQVLWLRQ�
IURP�,'/(�VWDWH

��� ��� 9

'LIIHUHQWLDO�5LVH�)DOO�7LPH�
0DWFKLQJ

)5)0 ([FOXGLQJ�WKH�ILUVW�WUDQVLWLRQ�
IURP�,'/(�VWDWH

�� ����� �

+6�2XWSXW�'ULYHU�7LPLQJ

'LIIHUHQWLDO�5LVH�7LPH 7+65 ��� SV

'LIIHUHQWLDO�)DOO�7LPH 7+6) ��� SV

'ULYHU�:DYHIRUP�
5HTXLUHPHQWV

(\H�SDWWHUQ�RI�7HPSODWH���
LQ�86%�����VSHFLILFDWLRQ

+L�6SHHG�0RGH�7LPLQJ

5HFHLYHU�:DYHIRUP�
5HTXLUHPHQWV

(\H�SDWWHUQ�RI�7HPSODWH���
LQ�86%�����VSHFLILFDWLRQ

'DWD�6RXUFH�-LWWHU�DQG�
5HFHLYHU�-LWWHU�7ROHUDQFH

(\H�SDWWHUQ�RI�7HPSODWH���
LQ�86%�����VSHFLILFDWLRQ

1RWH� 9''���� �����WR����9��966� ��9��7$� ����&�WR����&��XQOHVV�RWKHUZLVH�VSHFLILHG�

7$%/(����� 27*�(/(&75,&$/�&+$5$&7(5,67,&6

3DUDPHWHU 6\PERO &RQGLWLRQ 0,1 7<3� 0$;� 8QLWV

6HVV(QG�WULS�SRLQW 96HVV(QG ��� ��� ��� 9

6HVV9OG�WULS�SRLQW 96HVV9OG ��� ��� ��� 9

9%869OG�WULS�SRLQW 99EXV9OG ��� ���� ���� 9

9EXV�3XOO�8S 59EXV3X 9EXV�WR�9''����
�&KDUJH9EXV� ���

��� ��� Ô

9EXV�3XOO�GRZQ 59EXV3G 9EXV�WR�*1'�
�'LV&KDUJH9EXV� ���

��� ��� Ô

9EXV�,PSHGDQFH 59EXV 9EXV�WR�*1' �� �� ��� N

,'�SXOO�XS�UHVLVWDQFH 5,G3XOO8S ,G3XOOXS� �� �� ��� ��� N

,'�SXOO�XS�UHVLVWDQFH 5,G ,G3XOOXS� �� � 0

673�SXOO�XS�UHVLVWDQFH 5673 ,QWHUIDFH3URWHFW'LVDEOH� �� ��� ��� ��� N

1RWH� 9''���� �����WR����9��966� ��9��7$� ����&�WR����&��XQOHVV�RWKHUZLVH�VSHFLILHG�

7$%/(����� '&�(/(&75,&$/�&+$5$&7(5,67,&6��$1$/2*�,�2�3,16��'3�'0���&217,18('�

3DUDPHWHU 6\PERO &RQGLWLRQ 0,1 7<3� 0$;� 8QLWV
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86%����

��� 3LH]RHOHFWULF�5HVRQDWRU�IRU�,QWHUQDO�2VFLOODWRU

7KH�LQWHUQDO�RVFLOODWRU�PD\�EH�XVHG�ZLWK�DQ�H[WHUQDO�TXDUW]�FU\VWDO�RU�FHUDPLF�UHVRQDWRU�DV�GHVFULEHG�LQ�6HFWLRQ �����6HH
7DEOH ����IRU�WKH�UHFRPPHQGHG�FU\VWDO�VSHFLILFDWLRQV��6HH�7DEOH ����IRU�WKH�FHUDPLF�UHVRQDWRU�SDUW�QXPEHU�IRU�FRPPHU�
FLDO�WHPSHUDWXUH�DSSOLFDWLRQV��$W�WKLV�WLPH��WKH�FHUDPLF�UHVRQDWRU�GRHV�QRW�RIIHU�VXIILFLHQW�WHPSHUDWXUH�VWDELOLW\�WR�RSHUDWH
RYHU�WKH�LQGXVWULDO�WHPSHUDWXUH�UDQJH�

1RWH���� 7KH� UHTXLUHG�ELW� UDWH�DFFXUDF\� IRU�+L�6SHHG�86%�DSSOLFDWLRQV� LV������SSP�DV�SURYLGHG� LQ� WKH�86%
����6SHFLILFDWLRQ��7KLV�WDNHV�LQWR�DFFRXQW�WKH�HIIHFW�RI�YROWDJH��WHPSHUDWXUH��DJLQJ��HWF��

1RWH���� �R&�IRU�FRPPHUFLDO�DSSOLFDWLRQV�����R&�IRU�LQGXVWULDO�DSSOLFDWLRQV�

1RWH���� ���R&�IRU�FRPPHUFLDO�DSSOLFDWLRQV�����R&�IRU�LQGXVWULDO�DSSOLFDWLRQV�

1RWH���� 7KLV� QXPEHU� LQFOXGHV� WKH� SDG�� WKH� ERQG� ZLUH� DQG� WKH� OHDG� IUDPH�� 3ULQWHG� &LUFXLW� %RDUG� �3&%�
FDSDFLWDQFH� LV�QRW� LQFOXGHG� LQ� WKLV�YDOXH��7KH�3&%�FDSDFLWDQFH�YDOXH�DQG� WKH�FDSDFLWDQFH�YDOXH�RI
WKH�;2�DQG�;,�SLQV�DUH�UHTXLUHG�WR�DFFXUDWHO\�FDOFXODWH�WKH�YDOXH�RI�WKH�WZR�H[WHUQDO�ORDG�FDSDFLWRUV�

1RWH���� 7KLV� LV� D� JHQHULF� SDUW� QXPEHU� DVVLJQHG� E\� 0XUDWD�� 7KH� RVFLOODWLQJ� IUHTXHQF\� LV� DIIHFWHG� E\� VWUD\
FDSDFLWDQFH� RQ� WKH�3ULQWHG�&LUFXLW� %RDUG� �3&%���0XUDWD�ZLOO� DVVLJQ� WKH� ILQDO� SDUW� QXPEHU� IRU� HDFK
FXVWRPHU¶V�3&%�DIWHU�FKDUDFWHUL]LQJ�WKH�FXVWRPHU¶V�3&%�GHVLJQ�

7$%/(����� 5(*8/$725�287387�92/7$*(6

3DUDPHWHU 6\PERO &RQGLWLRQ 0,1 7<3� 0$;� 8QLWV

9''$��� 9''$��� 1RUPDO�2SHUDWLRQ�
�6XVSHQG0� ���

��� ��� ��� 9

9''$��� 9''$��� /RZ�3RZHU�0RGH
�6XVSHQG0� ���

� 9

9''��� 9''��� ��� ��� ��� 9

1RWH� 9''���� �����WR����9��966� ��9��7$� �����&�WR����&��XQOHVV�RWKHUZLVH�VSHFLILHG�

7$%/(����� 86%�����48$57=�&5<67$/�63(&,),&$7,216

3DUDPHWHU 6\PERO 0,1 7<3 0$; 8QLWV 1RWHV

&U\VWDO�&XW $7��W\S

&U\VWDO�2VFLOODWLRQ�0RGH )XQGDPHQWDO�0RGH

&U\VWDO�&DOLEUDWLRQ�0RGH 3DUDOOHO�5HVRQDQW�0RGH

)UHTXHQF\ )IXQG � �� � 0+]

7RWDO�$OORZDEOH�330�%XGJHW � � ���� 330 1RWH����

6KXQW�&DSDFLWDQFH &2 � ��W\S � S)

/RDG�&DSDFLWDQFH &/ � ���W\S � S)

'ULYH�/HYHO 3: ��� � � P:

(TXLYDOHQW�6HULHV�5HVLVWDQFH 5� � � �� 2KP

2SHUDWLQJ�7HPSHUDWXUH�5DQJH 1RWH���� � 1RWH���� R&

86%�����;,�3LQ�&DSDFLWDQFH � ��W\S � S) 1RWH����

86%�����;2�3LQ�&DSDFLWDQFH � ��W\S � S) 1RWH����

7$%/(����� 86%�����&(5$0,&�5(621$725�3$57�180%(5

)UHTXHQF\ 0XUDWD�3DUW�1XPEHU 1RWHV

���0+] &67&(��0�;.�


�5� &RPPHUFLDO�7HPS�2QO\��1RWH����
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��� $5&+,7(&785(�29(59,(:

7KH�86%�����DUFKLWHFWXUH�FDQ�EH�EURNHQ�GRZQ�LQWR�WKH�IROORZLQJ�EORFNV�VKRZQ�LQ�)LJXUH ������6LPSOLILHG�86%����
$UFKLWHFWXUH��EHORZ�

��� 8/3,�'LJLWDO

7KH�86%�����XVHV�WKH�LQGXVWU\�VWDQGDUG�8/3,�GLJLWDO�LQWHUIDFH�WR�IDFLOLWDWH�FRPPXQLFDWLRQ�EHWZHHQ�WKH�3+<�DQG�/LQN
�GHYLFH�FRQWUROOHU���7KH�8/3,�LQWHUIDFH�LV�GHVLJQHG�WR�UHGXFH�WKH�QXPEHU�RI�SLQV�UHTXLUHG�WR�FRQQHFW�D�GLVFUHWH�86%
3+<�WR�DQ�$6,&�RU�GLJLWDO�FRQWUROOHU��)RU�H[DPSOH��D�IXOO�870,��/HYHO���27*�LQWHUIDFH�UHTXLUHV����VLJQDOV�ZKLOH�D�8/3,
LQWHUIDFH�UHTXLUHV�RQO\����VLJQDOV�

7KH�8/3,�LQWHUIDFH�LV�GRFXPHQWHG�FRPSOHWHO\�LQ�WKH�³870,��/RZ�3LQ�,QWHUIDFH��8/3,��6SHFLILFDWLRQ´�GRFXPHQW
�ZZZ�XOSL�RUJ���7KH�IROORZLQJ�VHFWLRQV�KLJKOLJKW�WKH�NH\�RSHUDWLQJ�PRGHV�RI�WKH�86%�����GLJLWDO�LQWHUIDFH�

����� 29(59,(:

)LJXUH ����LOOXVWUDWHV�WKH�EORFN�GLDJUDP�RI�WKH�8/3,�GLJLWDO�IXQFWLRQV��,W�VKRXOG�EH�QRWHG�WKDW�WKLV�3+<�GRHV�QRW�XVH�D
³8/3,�ZUDSSHU´�DURXQG�D�870,��3+<�FRUH�DV�WKH�8/3,�VSHFLILFDWLRQ�LPSOLHV�

7KH�DGYDQWDJH�RI�D�³ZUDSSHU�OHVV´�DUFKLWHFWXUH�LV�WKDW�WKH�3+<�KDV�D�ORZHU�86%�ODWHQF\�WKDQ�D�GHVLJQ�ZKLFK�PXVW�ILUVW
UHJLVWHU�VLJQDOV�LQWR�WKH�3+<¶V�ZUDSSHU�EHIRUH�WKH�WUDQVIHU�WR�WKH�3+<�FRUH��$�ORZ�ODWHQF\�3+<�DOORZV�D�/LQN�WR�XVH�D
ZUDSSHU�DURXQG�D�870,�/LQN�DQG�VWLOO�PDNH�WKH�UHTXLUHG�86%�WXUQ�DURXQG�WLPLQJ�JLYHQ�LQ�WKH�86%�����VSHFLILFDWLRQ��

),*85(����� 6,03/,),('�86%�����$5&+,7(&785(

8/3,�'LJLWDO

27*
0RGXOH

'$7$>���@

,QWHUQDO
5HJXODWRU�	

325
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86%����

5[(QG'HOD\�PD[LPXP�DOORZHG�E\�WKH�870,��8/3,�IRU���ELW�GDWD�LV����KLJK�VSHHG�FORFNV��86%�����XVHV�D�ORZ�ODWHQF\
KLJK�VSHHG�UHFHLYHU�SDWK�WR�ORZHU�WKH�5[(QG'HOD\�WR����KLJK�VSHHG�FORFNV��7KLV�ORZ�ODWHQF\�GHVLJQ�JLYHV�WKH�/LQN�PRUH
F\FOHV�WR�PDNH�GHFLVLRQV�DQG�UHGXFHV�WKH�/LQN�FRPSOH[LW\��7KLV�LV�WKH�UHVXOW�RI�WKH�³ZUDSSHU�OHVV´�DUFKLWHFWXUH�RI�WKH
86%������7KLV�ORZ�5[(QG'HOD\�VKRXOG�DOORZ�OHJDF\�870,�/LQNV�WR�XVH�D�³ZUDSSHU´�WR�FRQYHUW�WKH�870,��LQWHUIDFH�WR
D�8/3,�LQWHUIDFH�

,Q�)LJXUH ������8/3,�'LJLWDO�%ORFN�'LDJUDP���D�VLQJOH�8/3,�3URWRFRO�%ORFN�GHFRGHV�WKH�8/3,���ELW�EL�GLUHFWLRQDO�EXV�ZKHQ
WKH�/LQN� DGGUHVVHV� WKH�3+<��7KH�/LQN�PXVW� XVH� WKH�',5�RXWSXW� WR� GHWHUPLQH�GLUHFWLRQ�RI� WKH�8/3,�GDWD�EXV�� 7KH
86%�����LV�WKH�³EXV�DUELWUDWRU´��7KH�8/3,�3URWRFRO�%ORFN�ZLOO�URXWH�GDWD�FRPPDQGV�WR�WKH�WUDQVPLWWHU�RU�WKH�8/3,�UHJ�
LVWHU�DUUD\�

),*85(����� 8/3,�',*,7$/�%/2&.�',$*5$0

'DWD>���@

,QWHUUXSW�
&RQWURO

+LJK�6SHHG�7;
)XOO�6SHHG�7;
/RZ�6SHHG�7;

+LJK�6SHHG�'DWD
5HFRYHU\

)XOO���/RZ�6SHHG
�'DWD�5HFRYHU\

8/3,�3URWRFRO�
%ORFN

�SLQ6HULDO�0RGH

;FYU6HOHFW>���@

7HUP6HOHFW

2S0RGH>���@

5HVHW

6XVSHQG0

�SLQ6HULDO�0RGH

&ORFN6XVSHQG0

$XWR5HVXPH

,QGLFDWRU�&RPSOHPHQW

,QGLFDWRU�3DVV�7KUX

,QWHUIDFH�3URWHFW�'LVDEOH

,G3XOO8S

'S3XOOGRZQ

'P3XOOGRZQ

'LVFKUJ9EXV

&KUJ9EXV

'UY9EXV

'UY9EXV([WHUQDO

8VH([WHUQDO�9EXV�,QGLFDWRU

,QWHUUXSW(QDEOH�5LVH>���@

,QWHUUXSW(QDEOH)DOO>���@

,QWHUUXSW6WDWXV>���@

,QWHUUXSW/DWFK>���@

/LQHVWDWHV>���@

9EXV9DOLG

6HVVLRQ9DOLG

6HVVLRQ(QG

+6�7[�'DWD

)6�/6�7[�'DWD

+6�5;�'DWD

)6�/6�'DWD

127(�
7KH�86%�����XVHV�
D�ZUDSSHUOHVV�8/3,�
LQWHUIDFH��

',5

1;7

673

7[�'DWD

5[�'DWD

325

8/3,�5HJLVWHU�
$UUD\

+RVW'LVFRQQHFW

,G*QG

7R�27*�
0RGXOH

7UDQVFHLYHU�
&RQWURO
0RGXOH

7R�86%�
7UDQVFHLYHU

)URP�27*�
0RGXOH

7R�86%�
7UDQVFHLYHU

5;'�&0'

)URP�86%�
7UDQVFHLYHU
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����� 8/3,�,17(5)$&(�6,*1$/6

870,��/RZ�3LQ�,QWHUIDFH��8/3,��XVHV����SLQV�WR�FRQQHFW�D�IXOO�27*�+RVW���'HYLFH�3+<�WR�DQ�62&��$�UHGXFWLRQ�RI�H[WHU�
QDO�SLQV�RQ�WKH�3+<�LV�DFFRPSOLVKHG�E\�UHDOL]LQJ�WKDW�PDQ\�RI�WKH�UHODWLYHO\�VWDWLF�FRQILJXUDWLRQ�SLQV��[FYUVHOHFW>���@�
WHUPVHOHFW��RSPRGH>���@��DQG�'S3XOO'RZQ�'P3XOOGRZQ�WR�OLVW�D�IHZ���FDQ�EH�LPSOHPHQWHG�E\�KDYLQJ�D�LQWHUQDO�VWDWLF
UHJLVWHU�DUUD\�

$Q���ELW�EL�GLUHFWLRQDO�GDWD�EXV�FORFNHG�DW���0K]�DOORZV�WKH�/LQN�WR�DFFHVV�WKLV�LQWHUQDO�UHJLVWHU�DUUD\�DQG�WUDQVIHU�86%
SDFNHWV�WR�DQG�IURP�WKH�3+<��7KH�UHPDLQLQJ���SLQV�IXQFWLRQ�WR�FRQWURO�WKH�GDWD�IORZ�DQG�DUELWUDWH�WKH�GDWD�EXV�

'LUHFWLRQ�RI�WKH���ELW�GDWD�EXV�LV�FRQWURO�E\�WKH�',5�RXWSXW�IURP�WKH�3+<����$QRWKHU�RXWSXW�1;7�LV�XVHG�WR�FRQWURO�GDWD
IORZ�LQWR�DQG�RXW�RI�WKH�GHYLFH��)LQDOO\��673��ZKLFK�LV�LQ�LQSXW�WR�WKH�3+<��WHUPLQDWHV�WUDQVIHUV�DQG�LV�XVHG�WR�VWDUW�XS�DQG
UHVXPH�IURP�D�VXVSHQG�VWDWH�

7KH����VLJQDOV�DUH�GHVFULEHG�EHORZ�LQ�7DEOH ������8/3,�,QWHUIDFH�6LJQDOV��

86%�����LPSOHPHQWV�D�6LQJOH�'DWD�5DWH��6'5��8/3,�LQWHUIDFH�ZLWK�DOO�GDWD�WUDQVIHUV�KDSSHQLQJ�RQ�WKH�ULVLQJ�HGJH�RI
WKH�&/.287��&/.287�LV�VXSSOLHG�E\�WKH�3+<�

7KH�8/3,�LQWHUIDFH�VXSSRUWV�WKH�WZR�EDVLF�PRGHV�RI�RSHUDWLRQ��6\QFKURQRXV�0RGH�DQG�/RZ�3RZHU�0RGH��6\QFKURQRXV
0RGH�ZLWK�WKH�VLJQDOV�DOO�FKDQJLQJ�UHODWLYH�WR�WKH���0+]�FORFNRXW��/RZ�3RZHU�0RGH�ZKHUH�WKH�FORFN�LV�RII�LQ�D�VXV�
SHQGHG�VWDWH�DQG�WKH�ORZHU�WZR�ELWV�RI�WKH�GDWD�EXV�FRQWDLQ�WKH�OLQHVWDWH>���@�VLJQDOV��8/3,�DGGV�WR�/RZ�3RZHU�0RGH�
DQ�LQWHUUXSW�RXWSXW�ZKLFK�SHUPLWV�WKH�/LQN�WR�UHFHLYH�DQ�DV\QFKURQRXV�LQWHUUXSW�ZKHQ�WKH�27*�FRPSDUDWRUV��RU�,'�SLQ
FKDQJH�VWDWH�

,Q�6\QFKURQRXV�0RGH�RSHUDWLRQ��GDWD�LV�WUDQVIHUUHG�RQ�WKH�ULVLQJ�HGJH�RI�&/.287��'LUHFWLRQ�RI�WKH�GDWD�EXV�LV�GHWHU�
PLQHG�E\� WKH� VWDWH�RI�',5��:KHQ�',5� LV� KLJK�� WKH�3+<� LV� GULYLQJ�'$7$>���@��:KHQ�',5� LV� ORZ�� WKH�/LQN� LV� GULYLQJ
'$7$>���@�

(DFK�WLPH�',5�FKDQJHV��D�³WXUQ�DURXQG´�F\FOH�RFFXUV�ZKHUH�QHLWKHU�WKH�/LQN�QRU�3+<�GULYH�WKH�GDWD�EXV�IRU�RQH�FORFN
F\FOH��'XULQJ�WKH�³WXUQ±DURXQG³�F\FOH��WKH�VWDWH�RI�'$7$>���@�LV�XQNQRZQ�DQG�WKH�3+<�ZLOO�QRW�UHDG�WKH�GDWD�EXV�

%HFDXVH�86%�XVHV�D�ELW�VWXIILQJ�HQFRGLQJ��VRPH�PHDQV�RI�DOORZLQJ�WKH�3+<�WR�WKURWWOH�WKH�86%�WUDQVPLW�GDWD�LV�QHHGHG�
7KH�8/3,�VLJQDO�1;7�LV�XVHG�WR�UHTXHVW�WKH�QH[W�E\WH�WR�EH�SODFHG�RQ�WKH�GDWDEXV�E\�WKH�/LQN�OD\HU�

7$%/(����� 8/3,�,17(5)$&(�6,*1$/6

6LJQDO 'LUHFWLRQ 'HVFULSWLRQ

&/.287 287 ��0+]�UHIHUHQFH�FORFN�RXWSXW��$OO�8/3,�VLJQDOV�DUH�GULYHQ�V\QFKURQRXV�WR�WKH�ULVLQJ�
HGJH�RI�WKLV�FORFN�

'$7$>���@ ,�2 ��ELW�EL�GLUHFWLRQDO�GDWD�EXV��%XV�RZQHUVKLS�LV�GHWHUPLQHG�E\�',5��7KH�/LQN�DQG�3+<�
LQLWLDWH�GDWD�WUDQVIHUV�E\�GULYLQJ�D�QRQ�]HUR�SDWWHUQ�RQWR�WKH�GDWD�EXV��8/3,�GHILQHV�
LQWHUIDFH�WLPLQJ�IRU�D�VLQJOH�HGJH�GDWD�WUDQVIHUV�ZLWK�UHVSHFW�WR�ULVLQJ�HGJH�RI�
&/.287�

',5 287 &RQWUROV�WKH�GLUHFWLRQ�RI�WKH�GDWD�EXV��:KHQ�WKH�3+<�KDV�GDWD�WR�WUDQVIHU�WR�WKH�
/LQN��LW�GULYHV�',5�KLJK�WR�WDNH�RZQHUVKLS�RI�WKH�EXV��:KHQ�WKH�3+<�KDV�QR�GDWD�WR�
WUDQVIHU�LW�GULYHV�',5�ORZ�DQG�PRQLWRUV�WKH�EXV�IRU�FRPPDQGV�IURP�WKH�/LQN��7KH�
3+<�ZLOO�SXOO�',5�KLJK�ZKHQHYHU�WKH�LQWHUIDFH�FDQQRW�DFFHSW�GDWD�IURP�WKH�/LQN��
VXFK�DV�GXULQJ�3//�VWDUW�XS�

673 ,1 7KH�/LQN�DVVHUWV�673�IRU�RQH�FORFN�F\FOH�WR�VWRS�WKH�GDWD�VWUHDP�FXUUHQWO\�RQ�WKH�
EXV��,I�WKH�/LQN�LV�VHQGLQJ�GDWD�WR�WKH�3+<��673�LQGLFDWHV�WKH�ODVW�E\WH�RI�GDWD�ZDV�
RQ�WKH�EXV�LQ�WKH�SUHYLRXV�F\FOH�

1;7 287 7KH�3+<�DVVHUWV�1;7�WR�WKURWWOH�WKH�GDWD��:KHQ�WKH�/LQN�LV�VHQGLQJ�GDWD�WR�WKH�3+<��
1;7�LQGLFDWHV�ZKHQ�WKH�FXUUHQW�E\WH�KDV�EHHQ�DFFHSWHG�E\�WKH�3+<��7KH�/LQN�
SODFHV�WKH�QH[W�E\WH�RQ�WKH�GDWD�EXV�LQ�WKH�IROORZLQJ�FORFN�F\FOH�
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86%����

����� 8/3,�,17(5)$&(�7,0,1*

7KH�FRQWURO�DQG�GDWD�WLPLQJ�UHODWLRQVKLSV�DUH�JLYHQ�LQ�)LJXUH ������8/3,�7LPLQJ�'LDJUDP��DQG�7DEOH ������8/3,�,QWHUIDFH
7LPLQJ���7KH�86%����3+<�SURYLGHV�&/.287�DQG�DOO�WLPLQJ�LV�UHODWLYH�WR�WKH�ULVLQJ�FORFN�HGJH��7KH�WLPLQJ�UHODWLRQVKLSV
GHWDLOHG�EHORZ�DSSO\�WR�6\QFKURQRXV�0RGH�RQO\�

����� 8/3,�5(*,67(5�$55$<

7KH�86%�����3+<�LPSOHPHQWV�DOO�RI�WKH�8/3,�UHJLVWHUV�GHWDLOHG�LQ�WKH�8/3,�UHYLVLRQ�����VSHFLILFDWLRQ��7KH�FRPSOHWH
86%�����8/3,�UHJLVWHU�VHW�LV�VKRZQ�LQ�7DEOH ������8/3,�5HJLVWHU�0DS���$OO�UHJLVWHUV�DUH���ELWV��7KLV�WDEOH�DOVR�LQFOXGHV
WKH�GHIDXOW�VWDWHV�RI�WKH�UHJLVWHU�XSRQ�325��7KH�5(6(7�ELW�LQ�WKH�)XQFWLRQ�&RQWURO�5HJLVWHU�GRHV�QRW�UHVHW�WKH�ELWV�RI
WKH�8/3,�UHJLVWHU�DUUD\��7KH�/LQN�VKRXOG�QRW�UHDG�RU�ZULWH�WR�DQ\�UHJLVWHUV�QRW�OLVWHG�LQ�WKLV�WDEOH�

),*85(����� 8/3,�7,0,1*�',$*5$0

7$%/(����� 8/3,�,17(5)$&(�7,0,1*

3DUDPHWHU 6\PERO 0,1 0$;� 8QLWV

6HWXS�WLPH��FRQWURO� LQ����ELW�GDWD�LQ� 76&�76' ��� QV

+ROG�WLPH��FRQWURO� LQ����ELW�GDWD�LQ� 7+&��7+' � QV

2XWSXW�GHOD\��FRQWURO�RXW����ELW�GDWD�RXW� 7'&��7'' ��� ��� QV

1RWH� 9''���� �����WR����9��966� ��9��7$� ����&�WR���&��XQOHVV�RWKHUZLVH�VSHFLILHG�

&ORFN�2XW��
&/.287

&RQWURO�,Q��
673

'DWD�,Q��
'$7$>���@

&RQWURO�2XW��
',5��1;7

'DWD�2XW��
'$7$>���@

76&

76'

7+&

7+'

7'& 7'&

7''



86%����

'6��������&�SDJH��� �����������0LFURFKLS�7HFKQRORJ\�,QF�

������� 9HQGRU�,'�/RZ��$GGUHVV� ���K��UHDG�RQO\�

������� 9HQGRU�,'�+LJK��$GGUHVV� ���K��UHDG�RQO\�

������� 3URGXFW�,'�/RZ��$GGUHVV� ���K��UHDG�RQO\�

������� 9HQGRU�,'�/RZ��$GGUHVV� ���K��UHDG�RQO\�

7$%/(����� 8/3,�5(*,67(5�0$3

5HJLVWHU�1DPH
'HIDXOW�
6WDWH

$GGUHVV���ELW�

5HDG :ULWH 6HW &OHDU

9HQGRU�,'�/RZ ��K ��K � � �

9HQGRU�,'�+LJK ��K ��K � � �

3URGXFW�,'�/RZ ��K ��K � � �

3URGXFW�,'�+LJK ��K ��K � � �

)XQFWLRQ�&RQWURO ��K �����K ��K ��K ��K

,QWHUIDFH�&RQWURO ��K �����K ��K ��K ��K

27*�&RQWURO ��K �$��&K �$K �%K �&K

86%�,QWHUUXSW�(QDEOH�5LVLQJ �)K �'��)K �'K �(K �)K

86%�,QWHUUXSW�(QDEOH�)DOOLQJ �)K �����K ��K ��K ��K

86%�,QWHUUXSW�6WDWXV ��K ��K � � �

86%�,QWHUUXSW�/DWFK ��K ��K � � �

'HEXJ ��K ��K � � �

6FUDWFK�5HJLVWHU ��K �����K ��K ��K ��K

)LHOG�1DPH %LW� 'HIDXOW 'HVFULSWLRQ

9HQGRU�,'�/RZ ��� ��K 0LFURFKLS�9HQGRU�,'

)LHOG�1DPH %LW� 'HIDXOW 'HVFULSWLRQ

9HQGRU�,'�+LJK ��� ��K 0LFURFKLS�9HQGRU�,'

)LHOG�1DPH %LW� 'HIDXOW 'HVFULSWLRQ

3URGXFW�,'�/RZ ��� ��K 0LFURFKLS�3URGXFW�,'�UHYLVLRQ�$�

)LHOG�1DPH %LW� 'HIDXOW 'HVFULSWLRQ

3URGXFW�,'�+LJK ��� ��K 0LFURFKLS�3URGXFW�,'�UHYLVLRQ�$�
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86%����

������� )XQFWLRQ�&RQWURO��$GGUHVV� ������K��UHDG�����K��ZULWH�����K��VHW�����K��FOHDU�

������� ,QWHUIDFH�&RQWURO��$GGUHVV� ������K��UHDG�����K��ZULWH�����K��VHW�����K��FOHDU�

)LHOG�1DPH %LW� 'HIDXOW 'HVFULSWLRQ

;FYU6HOHFW>���@ ��� ��E 6HOHFWV�WKH�UHTXLUHG�WUDQVFHLYHU�VSHHG�
��E��(QDEOHV�+6�WUDQVFHLYHU
��E��(QDEOHV�)6�WUDQVFHLYHU
��E��(QDEOHV�/6�WUDQVFHLYHU
��E��(QDEOHV�)6�WUDQVFHLYHU�IRU�/6�SDFNHWV��)6�SUHDPEOH�
DXWRPDWLFDOO\�SUH�SHQGHG�

7HUP6HOHFW � �E &RQWUROV�WKH�'3�DQG�'0�WHUPLQDWLRQ�GHSHQGLQJ�RQ�;FYU6HOHFW��
2S0RGH��'S3XOOGRZQ��DQG�'P3XOOGRZQ��7KH�'S�DQG�'0�
WHUPLQDWLRQ�LV�GHWDLOHG�LQ�7DEOH ������'3�'0�7HUPLQDWLRQ�YV��
6LJQDOLQJ�0RGH��

2S0RGH ��� ��E 6HOHFWV�WKH�UHTXLUHG�ELW�HQFRGLQJ�VW\OH�GXULQJ�WUDQVPLW�
��E��1RUPDO�2SHUDWLRQ
��E��1RQ�'ULYLQJ
��E��'LVDEOH�ELW�VWXII�DQG�15=,�HQFRGLQJ
��E��5HVHUYHG

5HVHW � �E $FWLYH�KLJK�WUDQVFHLYHU�UHVHW��7KLV�UHVHW�GRHV�QRW�UHVHW�WKH�8/3,�
LQWHUIDFH�RU�UHJLVWHU�VHW��$XWRPDWLFDOO\�FOHDUV�DIWHU�UHVHW�LV�
FRPSOHWH�

6XVSHQG0 � �E $FWLYH�ORZ�3+<�VXVSHQG��:KHQ�FOHDUHG�WKH�3+<�ZLOO�HQWHU�/RZ�
3RZHU�0RGH�DV�GHWDLOHG�LQ�6HFWLRQ���������/RZ�3RZHU�0RGH���
$XWRPDWLFDOO\�VHW�ZKHQ�H[LWLQJ�/RZ�3RZHU�0RGH�

5HVHUYHG � �E 'ULYHQ�ORZ�

)LHOG�1DPH %LW� 'HIDXOW 'HVFULSWLRQ

��SLQ�)V/V6HULDO0RGH � �E &KDQJHV�WKH�8/3,�LQWHUIDFH�WR�D���SLQ�6HULDO�0RGH��7KH�3+<�ZLOO�
DXWRPDWLFDOO\�FOHDU�WKLV�ELW�ZKHQ�H[LWLQJ�VHULDO�PRGH�

��SLQ�)V/V6HULDO0RGH � �E &KDQJHV�WKH�8/3,�LQWHUIDFH�WR�D���SLQ�6HULDO�0RGH��7KH�3+<�ZLOO�
DXWRPDWLFDOO\�FOHDU�WKLV�ELW�ZKHQ�H[LWLQJ�VHULDO�PRGH�

5HVHUYHG � �E 'ULYHQ�ORZ�

&ORFN6XVSHQG0 � �E (QDEOHV�/LQN�WR�WXUQ�RQ���0+]�&/.287�LQ�VHULDO�PRGH�
�E��'LVDEOH�FORFN�LQ�VHULDO�PRGH�
�E��(QDEOH�FORFN�LQ�VHULDO�PRGH�

$XWR5HVXPH � �E 2QO\�DSSOLFDEOH�LQ�+RVW�PRGH��(QDEOHV�WKH�3+<�WR�DXWRPDWLFDOO\�
WUDQVPLW�UHVXPH�VLJQDOLQJ��7KLV�IXQFWLRQ�LV�GHWDLOHG�LQ�6HFWLRQ�
����������+RVW�5HVXPH�.��

,QGLFDWRU&RPSOHPHQW � �E ,QYHUWV�WKH�(;79%86�VLJQDO��7KLV�IXQFWLRQ�LV�GHWDLOHG�LQ�6HFWLRQ�
��������([WHUQDO�9EXV�,QGLFDWRU��

,QGLFDWRU3DVV7KUX � �E 'LVDEOHV�DQGLQJ�WKH�LQWHUQDO�9%86�FRPSDUDWRU�ZLWK�WKH�(;79%86�
LQSXW�ZKHQ�DVVHUWHG��7KLV�IXQFWLRQ�LV�GHWDLOHG�LQ�6HFWLRQ ������

,QWHUIDFH3URWHFW'LVDEOH � �E 8VHG�WR�GLVDEOH�WKH�LQWHJUDWHG�673�SXOO�XS�UHVLVWRU�XVHG�IRU�
LQWHUIDFH�SURWHFWLRQ��7KLV�IXQFWLRQ�LV�GHWDLOHG�LQ�6HFWLRQ����������
�,QWHUIDFH�3URWHFWLRQ��



86%����

'6��������&�SDJH��� �����������0LFURFKLS�7HFKQRORJ\�,QF�

������� 27*�&RQWURO��$GGUHVV� ��$��&K��UHDG����$K��ZULWH����%K��VHW����&K��FOHDU�

������� 86%�,QWHUUXSW�(QDEOH�5LVLQJ��$GGUHVV� ��'��)K��UHDG����'K��ZULWH����(K��VHW����)K��FOHDU�

)LHOG�1DPH %LW� 'HIDXOW 'HVFULSWLRQ

,G3XOOXS � �E &RQQHFWV�D�SXOO�XS�UHVLVWRU�IURP�WKH�,'�SLQ�WR�9''���
�E��'LVDEOHV�WKH�SXOO�XS�UHVLVWRU
�E��(QDEOHV�WKH�SXOO�XS�UHVLVWRU

'S3XOOGRZQ � �E (QDEOHV�WKH���N�2KP�SXOO�GRZQ�UHVLVWRU�RQ�'3�
�E��3XOO�GRZQ�UHVLVWRU�QRW�FRQQHFWHG�WR�'3
�E��3XOO�GRZQ�UHVLVWRU�FRQQHFWHG�WR�'3

'P3XOOGRZQ � �E (QDEOHV�WKH���N�2KP�SXOO�GRZQ�UHVLVWRU�RQ�'0�
�E��3XOO�GRZQ�UHVLVWRU�QRW�FRQQHFWHG�WR�'0
�E��3XOO�GRZQ�UHVLVWRU�FRQQHFWHG�WR�'0

'LVFKUJ9EXV � �E 7KLV�ELW�LV�RQO\�XVHG�GXULQJ�653��&RQQHFWV�D�UHVLVWRU�IURP�9%86�
WR�JURXQG�WR�GLVFKDUJH�9%86��
�E��GLVFRQQHFW�UHVLVWRU�IURP�9%86�WR�JURXQG
�E��FRQQHFW�UHVLVWRU�IURP�9%86�WR�JURXQG

&KUJ9EXV � �E 7KLV�ELW�LV�RQO\�XVHG�GXULQJ�653��&RQQHFWV�D�UHVLVWRU�IURP�9%86�
WR�9''����WR�FKDUJH�9%86�DERYH�WKH�6HVV9DOLG�WKUHVKROG�
�E��GLVFRQQHFW�UHVLVWRU�IURP�9%86�WR�9''���
�E��FRQQHFW�UHVLVWRU�IURP�9%86�WR�9''���

'UY9EXV � �E 8VHG�WR�HQDEOH�H[WHUQDO���YROW�VXSSO\�WR�GULYH���YROWV�RQ�9%86��
7KLV�VLJQDO� LV�RU¶HG�ZLWK�'UY9EXV([WHUQDO�
�E��GR�QRW�GULYH�9%86
�E��GULYH�9%86

'UY9EXV([WHUQDO � �E 8VHG�WR�HQDEOH�H[WHUQDO���YROW�VXSSO\�WR�GULYH���YROWV�RQ�9%86��
7KLV�VLJQDO� LV�RU¶HG�ZLWK�'UY9EXV�
�E��GR�QRW�GULYH�9%86
�E��GULYH�9%86

8VH([WHUQDO9EXV
,QGLFDWRU

� �E 7HOOV�WKH�3+<�WR�XVH�DQ�H[WHUQDO�9%86�RYHU�FXUUHQW�RU�YROWDJH�
LQGLFDWRU��7KLV�IXQFWLRQ�LV�GHWDLOHG�LQ�6HFWLRQ���������([WHUQDO�9EXV�
,QGLFDWRU��
�E��8VH�WKH�LQWHUQDO�9EXV9DOLG�FRPSDUDWRU
�E��8VH�WKH�(;79%86�LQSXW�DV�IRU�9EXV9DOLG�VLJQDO�

)LHOG�1DPH %LW� 'HIDXOW 'HVFULSWLRQ

+RVW'LVFRQQHFW�5LVH � �E *HQHUDWH�DQ�LQWHUUXSW�HYHQW�QRWLILFDWLRQ�ZKHQ�+RVWGLVFRQQHFW�
FKDQJHV�IURP�ORZ�WR�KLJK��$SSOLFDEOH�RQO\�LQ�KRVW�PRGH�

9EXV9DOLG�5LVH � �E *HQHUDWH�DQ�LQWHUUXSW�HYHQW�QRWLILFDWLRQ�ZKHQ�9EXVYDOLG�FKDQJHV�
IURP�ORZ�WR�KLJK�

6HVV9DOLG�5LVH � �E *HQHUDWH�DQ�LQWHUUXSW�HYHQW�QRWLILFDWLRQ�ZKHQ�6HVV9DOLG�FKDQJHV�
IURP�ORZ�WR�KLJK�

6HVV(QG�5LVH � �E *HQHUDWH�DQ�LQWHUUXSW�HYHQW�QRWLILFDWLRQ�ZKHQ�6HVV(QG�FKDQJHV�
IURP�ORZ�WR�KLJK�

,G*QG�5LVH � �E *HQHUDWH�DQ�LQWHUUXSW�HYHQW�QRWLILFDWLRQ�ZKHQ�,G*QG�FKDQJHV�IURP�
ORZ�WR�KLJK�

5HVHUYHG ��� �K 'ULYHQ�ORZ�
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86%����

������� 86%�,QWHUUXSW�(QDEOH�)DOOLQJ��$GGUHVV� ������K��UHDG�����K��ZULWH�����K��VHW�����K��FOHDU�

�������� 86%�,QWHUUXSW�6WDWXV�5HJLVWHU��$GGUHVV� ���K��UHDG�RQO\�ZLWK�DXWR�FOHDU�

�������� 86%�,QWHUUXSW�6WDWXV��$GGUHVV� ���K��UHDG�RQO\�ZLWK�DXWR�FOHDU�

)LHOG�1DPH %LW� 'HIDXOW 'HVFULSWLRQ

+RVW'LVFRQQHFW�)DOO � �E *HQHUDWH�DQ�LQWHUUXSW�HYHQW�QRWLILFDWLRQ�ZKHQ�+RVWGLVFRQQHFW�
FKDQJHV�IURP�KLJK�WR�ORZ��$SSOLFDEOH�RQO\� LQ�KRVW�PRGH�

9EXV9DOLG�)DOO � �E *HQHUDWH�DQ�LQWHUUXSW�HYHQW�QRWLILFDWLRQ�ZKHQ�9EXVYDOLG�FKDQJHV�
IURP�KLJK�WR�ORZ�

6HVV9DOLG�)DOO � �E *HQHUDWH�DQ�LQWHUUXSW�HYHQW�QRWLILFDWLRQ�ZKHQ�6HVV9DOLG�FKDQJHV�
IURP�KLJK�WR�ORZ�

6HVV(QG�)DOO � �E *HQHUDWH�DQ�LQWHUUXSW�HYHQW�QRWLILFDWLRQ�ZKHQ�6HVV(QG�FKDQJHV�
IURP�KLJK�WR�ORZ�

,G*QG�)DOO � �E *HQHUDWH�DQ�LQWHUUXSW�HYHQW�QRWLILFDWLRQ�ZKHQ�,G*QG�FKDQJHV�IURP�
KLJK�WR�ORZ�

5HVHUYHG ��� �K 'ULYHQ�ORZ�

)LHOG�1DPH %LW� 'HIDXOW 'HVFULSWLRQ

+RVW'LVFRQQHFW � �E &XUUHQW�YDOXH�RI�WKH�870,��+RVWGLVFRQQHFW�RXWSXW��$SSOLFDEOH�
RQO\�LQ�KRVW�PRGH�

9EXV9DOLG � �E &XUUHQW�YDOXH�RI�WKH�870,��9EXVYDOLG�RXWSXW�

6HVV9DOLG � �E &XUUHQW�YDOXH�RI�WKH�870,��6HVV9DOLG�RXWSXW�

6HVV(QG � �E &XUUHQW�YDOXH�RI�WKH�870,��6HVV(QG�RXWSXW�

,G*QG � �E &XUUHQW�YDOXH�RI�WKH�870,��,G*QG�RXWSXW�

5HVHUYHG ��� �K 'ULYHQ�ORZ�

)LHOG�1DPH %LW� 'HIDXOW 'HVFULSWLRQ

+RVW'LVFRQQHFW�/DWFK � �E 6HW�WR��E�E\�WKH�3+<�ZKHQ�DQ�XQPDVNHG�HYHQW�RFFXUV�RQ�
+RVWGLVFRQQHFW��&OHDUHG�ZKHQ�WKLV�UHJLVWHU�LV�UHDG��$SSOLFDEOH�
RQO\�LQ�KRVW�PRGH�

9EXV9DOLG�/DWFK � �E 6HW�WR��E�E\�WKH�3+<�ZKHQ�DQ�XQPDVNHG�HYHQW�RFFXUV�RQ�
9EXV9DOLG��&OHDUHG�ZKHQ�WKLV�UHJLVWHU� LV�UHDG�

6HVV9DOLG�/DWFK � �E 6HW�WR��E�E\�WKH�3+<�ZKHQ�DQ�XQPDVNHG�HYHQW�RFFXUV�RQ�
6HVV9DOLG��&OHDUHG�ZKHQ�WKLV�UHJLVWHU�LV�UHDG�

6HVV(QG�/DWFK � �E 6HW�WR��E�E\�WKH�3+<�ZKHQ�DQ�XQPDVNHG�HYHQW�RFFXUV�RQ�
6HVV(QG��&OHDUHG�ZKHQ�WKLV�UHJLVWHU�LV�UHDG�

,G*QG�/DWFK � �E 6HW�WR��E�E\�WKH�3+<�ZKHQ�DQ�XQPDVNHG�HYHQW�RFFXUV�RQ�,G*QG��
&OHDUHG�ZKHQ�WKLV�UHJLVWHU�LV�UHDG�

5HVHUYHG ��� �K 'ULYHQ�ORZ�



86%����

'6��������&�SDJH��� �����������0LFURFKLS�7HFKQRORJ\�,QF�

�������� 'HEXJ�5HJLVWHU��$GGUHVV� ���K��UHDG�RQO\�

�������� 6FUDWFK�5HJLVWHU��$GGUHVV� ������K��UHDG�����K��ZULWH�����K��VHW�����K��FOHDU�

�������� &DUNLW�5HJLVWHU�$FFHVV

7KH�&DUNLW�UHJLVWHUV�DUH�UHVHUYHG�IRU�0LFURFKLS�WHVWLQJ�DQG�VKRXOG�QRW�EH�ZULWWHQ�WR�RU�UHDG�E\�WKH�/LQN�

�������� ([WHQGHG�5HJLVWHU�$FFHVV

7KH�H[WHQGHG�UHJLVWHUV�DUH�UHVHUYHG�IRU�0LFURFKLS�WHVWLQJ�DQG�VKRXOG�QRW�EH�ZULWWHQ�WR�RU�UHDG�E\�WKH�/LQN��

�������� 9HQGRU�5HJLVWHU�$FFHVV

7KH�YHQGRU�VSHFLILF�UHJLVWHUV�DUH�UHVHUYHG�IRU�0LFURFKLS�WHVWLQJ�DQG�VKRXOG�QRW�EH�ZULWWHQ�WR�RU�UHDG�E\�WKH�/LQN��7KH
YHQGRU�VSHFLILF�UHJLVWHUV�LQFOXGH�WKH�UDQJH�IURP���K�WR��)K�

����� 8/3,�5(*,67(5�$&&(66

$�FRPPDQG�IURP�WKH�/LQN�EHJLQV�D�8/3,�WUDQVIHU�IURP�WKH�/LQN�WR�WKH�86%������$Q\WLPH�WKH�/LQN�ZDQWV�WR�ZULWH�RU�UHDG
D�8/3,�UHJLVWHU��WKH�/LQN�ZLOO�QHHG�WR�ZDLW�XQWLO�',5�LV�ORZ��DQG�WKHQ�VHQG�D�7UDQVPLW�&RPPDQG�%\WH��7;'�&0'��WR�WKH
3+<��7KH�7;'�&0'�E\WH�LQIRUPV�WKH�3+<�RI�WKH�W\SH�RI�GDWD�EHLQJ�VHQW��7KH�7;'�&0'�LV�IROORZHG�E\�WKH�D�GDWD�WUDQVIHU
WR�RU�IURP�WKH�3+<��7DEOH ������8/3,�7;'�&0'�%\WH�(QFRGLQJ��JLYHV�WKH�7;'�FRPPDQG�E\WH��7;'�&0'��HQFRGLQJ�IRU
WKH�86%������7KH�XSSHU�WZR�ELWV�RI�WKH�7;�&0'�LQVWUXFW�WKH�3+<�DV�WR�ZKDW�W\SH�RI�SDFNHW�WKH�/LQN�LV�WUDQVPLWWLQJ�

)LHOG�1DPH %LW� 'HIDXOW 'HVFULSWLRQ

/LQHVWDWH� � �E &RQWDLQV�WKH�FXUUHQW�YDOXH�RI�/LQHVWDWH>�@�

/LQHVWDWH� � �E &RQWDLQV�WKH�FXUUHQW�YDOXH�RI�/LQHVWDWH>�@�

5HVHUYHG ��� ������E 'ULYHQ�ORZ�

)LHOG�1DPH %LW� 'HIDXOW 'HVFULSWLRQ

6FUDWFK ��� ��K (PSW\�UHJLVWHU�E\WH�IRU�WHVWLQJ�SXUSRVHV��6RIWZDUH�FDQ�UHDG��ZULWH��
VHW��DQG�FOHDU�WKLV�UHJLVWHU�DQG�WKH�3+<�IXQFWLRQDOLW\�ZLOO�QRW�EH�
DIIHFWHG�

7$%/(����� 8/3,�7;'�&0'�%<7(�(1&2',1*

&RPPDQG�1DPH &0'�%LWV>���@ &0'�%LWV>���@ &RPPDQG�'HVFULSWLRQ

,GOH ��E ������E 8/3,�,GOH

7UDQVPLW ��E ������E 86%�7UDQVPLW�3DFNHW�ZLWK�1R�3DFNHW�,GHQWLILHU��123,'�

��;;;;E 86%�7UDQVPLW�3DFNHW�,GHQWLILHU��3,'��ZKHUH�'$7$>���@�
LV�HTXDO�WR�WKH���ELW�3,'��3�3�3�3��ZKHUH�3��LV�WKH�
06%�

5HJLVWHU�:ULWH ��E ;;;;;;E ,PPHGLDWH�5HJLVWHU�:ULWH�&RPPDQG�ZKHUH
'$7$>���@� ���ELW�UHJLVWHU�DGGUHVV

5HJLVWHU�5HDG ��E ;;;;;;E ,PPHGLDWH�5HJLVWHU�5HDG�&RPPDQG�ZKHUH
'$7$>���@� ���ELW�UHJLVWHU�DGGUHVV



�����������0LFURFKLS�7HFKQRORJ\�,QF� '6��������&�SDJH���

86%����

������� 8/3,�5HJLVWHU�:ULWH

$�8/3,�UHJLVWHU�ZULWH�RSHUDWLRQ�LV�JLYHQ�LQ�)LJXUH �����7KH�7;'�FRPPDQG�ZLWK�D�UHJLVWHU�ZULWH�'$7$>���@� ���E�LV�GULYHQ
E\�WKH�/LQN�DW�7���7KH�UHJLVWHU�DGGUHVV�LV�HQFRGHG�LQWR�'$7$>���@�RI�WKH�7;'�&0'�E\WH�

7R�ZULWH�WR�D�UHJLVWHU��WKH�/LQN�ZLOO�ZDLW�XQWLO�',5�LV�ORZ��DQG�DW�7���GULYH�WKH�7;'�&0'�RQ�WKH�GDWDEXV��$W�7��WKH�3+<
ZLOO�GULYH�1;7�KLJK��2Q�WKH�QH[W�ULVLQJ�FORFN�HGJH��7���WKH�/LQN�ZLOO�ZULWH�WKH�UHJLVWHU�GDWD��$W�7��WKH�3+<�ZLOO�DFFHSW�WKH
UHJLVWHU�GDWD�DQG�WKH�/LQN�ZLOO�GULYH�DQ�,GOH�RQ�WKH�EXV�DQG�GULYH�673�KLJK�WR�VLJQDO�WKH�HQG�RI�WKH�GDWD�SDFNHW��)LQDOO\�
DW�7���WKH�3+<�ZLOO�ODWFK�WKH�GDWD�LQWR�WKH�UHJLVWHU�DQG�GULYH�1;7�ORZ��7KH�/LQN�ZLOO�SXOO�673�ORZ�

1;7�LV�XVHG�WR�FRQWURO�ZKHQ�WKH�/LQN�GULYHV�WKH�UHJLVWHU�GDWD�RQ�WKH�EXV��',5�LV�ORZ�WKURXJKRXW�WKLV�WUDQVDFWLRQ�VLQFH
WKH�3+<�LV�UHFHLYLQJ�GDWD�IURP�WKH�/LQN��673�LV�XVHG�WR�HQG�WKH�WUDQVDFWLRQ�DQG�GDWD�LV�UHJLVWHUHG�DIWHU�WKH�GH�DVVHUWLRQ
RI�673��$IWHU�WKH�ZULWH�RSHUDWLRQ�FRPSOHWHV��WKH�/LQN�PXVW�GULYH�D�8/3,�,GOH����K��RQ�WKH�GDWD�EXV�RU�WKH�86%�����PD\
GHFRGH�WKH�EXV�YDOXH�DV�D�8/3,�FRPPDQG�

),*85(����� 8/3,�5(*,67(5�:5,7(

',5

&/.

'$7$>���@

673

1;7

7;'�&0'�
�UHJ�ZULWH�

,GOH 5HJ�'DWD>Q@ ,GOH

8/3,�5HJLVWHU� 5HJ�'DWD�>Q��@ 5HJ�'DWD�>Q@

7� 7� 7� 7� 7�7� 7�



86%����

'6��������&�SDJH��� �����������0LFURFKLS�7HFKQRORJ\�,QF�

������� 8/3,�5HJLVWHU�5HDG

$�8/3,�UHJLVWHU�UHDG�RSHUDWLRQ�LV�JLYHQ�LQ�)LJXUH �����7KH�/LQN�GULYHV�D�7;'�&0'�E\WH�ZLWK�'$7$>���@� ���K�IRU�D�UHJ�
LVWHU�UHDG��'$7$>���@�RI�WKH�8/3,�7;'�FRPPDQG�E\H�FRQWDLQ�WKH�UHJLVWHU�DGGUHVV�

$W�7���WKH�/LQN�ZLOO�SODFH�WKH�7;'�&0'�RQ�WKH�GDWDEXV��$W�7���WKH�3+<�ZLOO�EULQJ�1;7�KLJK��VLJQDOLQJ�WKDW�WKH�/LQN�LW�LV
UHDG\�WR�DFFHSW�WKH�GDWD�WUDQVIHU��$W�7���WKH�3+<�UHDGV�WKH�7;'�&0'��GHWHUPLQHV�LW�LV�D�UHJLVWHU�UHDG��DQG�DVVHUWV�',5
WR�JDLQ�FRQWURO�RI�WKH�EXV��7KH�3+<�ZLOO�DOVR�GH�DVVHUW�1;7��$W�7���WKH�EXV�RZQHUVKLS�KDV�WUDQVIHUUHG�EDFN�WR�WKH�3+<
DQG�WKH�3+<�GULYHV�WKH�UHTXHVWHG�UHJLVWHU�RQWR�WKH�GDWDEXV��$W�7���WKH�/LQN�ZLOO�UHDG�WKH�GDWDEXV�DQG�WKH�3+<�ZLOO�GURS
',5�ORZ�UHWXUQLQJ�FRQWURO�RI�WKH�EXV�EDFN�WR�WKH�/LQN��$IWHU�WKH�WXUQ�DURXQG�F\FOH��WKH�/LQN�PXVW�GULYH�D�8/3,�,GOH�FRP�
PDQG�DW�7��

����� 8/3,�5;'�&0'

7KH�/LQN�QHHGV�VHYHUDO�PRUH�LPSRUWDQW�VWDWHV�RI�LQIRUPDWLRQ�ZKLFK�ZHUH�SURYLGHG�E\�WKH�OLQHVWDWH>���@��U[DFWLYH��U[YDOLG
DQG�U[HUURU��:KHQ�DQ�LPSOHPHQWLQJ�WKH�27*�IXQFWLRQV�WKH�9EXV�DQG�,'�SLQ�VWDWHV�PXVW�DOVR�EH�WUDQVIHUUHG�LQWR�WKH�/LQN�

8/3,�GHILQHV�D�5HFHLYH�&RPPDQG�%\WH��5;'�&0'��WKDW�FRQWDLQV�WKLV�LQIRUPDWLRQ��7KH�(QFRGLQJ�RI�WKH�5;'�&0'�E\WH
LV�JLYHQ�LQ�WKH�7DEOH ������8/3,�5;�&0'�(QFRGLQJ��

7UDQVIHU�RI�WKH�5;'�&0'�E\WH�RFFXUV�ZKHQ�LQ�6\QFKURQRXV�0RGH�ZKHQ�WKH�3+<�KDV�FRQWURO�RI�WKH�EXV��7UDQVIHUV�RI
WKH�5;'�&0'�RFFXU�DIWHU��D�WUDQVPLW�FPG�KDV�LVVXHG�673��D�OLQHVWDWH�FKDQJH�ZKHQ�QRW�WUDQVPLWWLQJ��D�86%�UHFHLYH��RU
DQ�LQWHUUXSW�HYHQW�RFFXUV��

,Q�)LJXUH ������8/3,�'LJLWDO�%ORFN�'LDJUDP���WKH�8/3,�3URWRFRO�%ORFN�GHWHUPLQHV�ZKHQ�WR�VHQG�DQ�5;'�&0'��:KHQ�D
OLQHVWDWH�FKDQJH�RFFXUV�WKH�5;'�&0'�LV�VHQW�LPPHGLDWHO\�LI�WKH�',5�RXWSXW�LV�ORZ�

:KHQ�D�86%�5HFHLYH�LV�RFFXUULQJ�5;'�&0'V�DUH�VHQW�ZKHQ�HYHU�1;7� ���DQG�',5� ����:KHQ�D�86%�7UDQVPLW�RFFXUV
WKH�5;'�&0'V�DUH�UHWXUQHG�WR�WKH�/LQN�DIWHU�WKH�673�LV�DVVHUWHG�HQGLQJ�WKH�/LQN�WR�86%�����WUDQVIHU�RI�WKH�E\WHV�WR
EH�VHQW�RQ�WKH�WUDQVPLW�

7R�VXPPDUL]H�D�5;'�&0'�WUDQVIHU�RFFXUV�

� ZKHQ�',5�LV�ORZ�DQG�D�OLQHVWDWH�FKDQJH�RFFXUV�

� ZKHQ�9EXV�DQG�RU�,'�FRPSDUDWRUV�FKDQJH�VWDWH�

� GXULQJ�D�86%�UHFHLYH�ZKHQ�1;7�LV�ORZ�

� DIWHU�673�LV�DVVHUWHG�GXULQJ�D�86%�WUDQVPLW�FPG�

),*85(����� 8/3,�5(*,67(5�5($'

',5

&/.

'$7$>���@

673

1;7

7[G�&PG��5HJ�
5HDG

,GOH

7�

5HJ�'DWD7XUQ�DURXQG 7XUQ�DURXQG

7� 7� 7� 7� 7� 7�

,GOH
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86%����

1RWH �� $Q�µ;¶�LV�D�GR�QRW�FDUH�DQG�FDQ�EH�HLWKHU�D�ORJLF���RU���

�� 7KH�YDOXH�RI�9EXV9DOLG�LV�GHILQHG�LQ�7DEOH �������([WHUQDO�9EXV�,QGLFDWRU�/RJLF��

����� 86%�����75$160,77(5

7KH�86%�����8/3,�WUDQVPLWWHU�IXOO\�VXSSRUWV�+6��)6��DQG�/6�WUDQVPLW�RSHUDWLRQV��)LJXUH ������8/3,�'LJLWDO�%ORFN�'LD�
JUDP��VKRZV�WKH�KLJK�VSHHG��IXOO�VSHHG��DQG�ORZ�VSHHG�WUDQVPLWWHU�EORFN�FRQWUROOHG�E\�8/3,�3URWRFRO�%ORFN��(QFRGLQJ
RI�WKH�86%�SDFNHW�IROORZV�WKH�ELW�VWXIILQJ�DQG�15=,�RXWOLQHG�LQ�WKH�86%�����VSHFLILFDWLRQ��0DQ\�RI�WKHVH�IXQFWLRQV�DUH
UH�XVHG�EHWZHHQ�WKH�KLJK�VSHHG�DQG�IXOO�ORZ�VSHHG�WUDQVPLWWHUV��:KHQ�XVLQJ�WKH�86%������7DEOH ������'3�'0�7HUPL�
QDWLRQ�YV��6LJQDOLQJ�0RGH��VKRXOG�DOZD\V�EH�XVHG�DV�D�JXLGHOLQH�RQ�KRZ�WR�FRQILJXUH�IRU�YDULRXV�PRGHV�RI�RSHUDWLRQ�
7KH�WUDQVPLWWHU�GHFRGHV�WKH�LQSXWV�RI�;FYUVHOHFW��7HUPVHOHFW��RSPRGHV��'S3XOOGRZQ�DQG�'P3XOOGRZQ�WR�GHWHUPLQH
ZKDW�RSHUDWLRQ�LV�H[SHFWHG��8VHUV�PXVW�VWULFWO\�DGKHUH�WR�WKH�PRGHV�RI�RSHUDWLRQ�JLYHQ�LQ�7DEOH ����

6HYHUDO�LPSRUWDQW�IXQFWLRQV�IRU�D�GHYLFH�DQG�KRVW�DUH�GHVLJQHG�LQ�WKH�WUDQVPLWWHU�EORFNV�

7KH�86%�����WUDQVPLWWHU�ZLOO�WUDQVPLW�D����ELW�ORQJ�KLJK�VSHHG�V\QFK�EHIRUH�HYHU\�KLJK�VSHHG�SDFNHW��,Q�IXOO�DQG�ORZ
VSHHG�PRGHV�D���ELW�V\QFK�LV�WUDQVPLWWHG�

:KHQ�WKH�GHYLFH�RU�KRVW�QHHGV�WR�FKLUS�IRU�KLJK�VSHHG�SRUW�QHJRWLDWLRQ��WKH�2SPRGH�%LWV ���ZLOO�WXUQ�RII�WKH�ELW�VWXIILQJ
DQG�15=,�HQFRGLQJ�LQ�WKH�WUDQVPLWWHU��$W�WKH�HQG�RI�D�FKLUS��WKH�86%�����2SPRGH�UHJLVWHU�ELWV�VKRXOG�EH�FKDQJHG�RQO\
DIWHU�WKH�5;&0'�OLQHVWDWH�HQFRGLQJ�LQGLFDWHV�WKDW�WKH�WUDQVPLWWHU�KDV�FRPSOHWHG�WUDQVPLWWLQJ��6KRXOG�WKH�RSPRGH�EH
VZLWFKHG�WR�QRUPDO�ELW�VWXIILQJ�DQG�15=,�HQFRGLQJ�EHIRUH�WKH�WUDQVPLW�SLSHOLQH�LV�HPSW\��WKH�UHPDLQLQJ�GDWD�LQ�WKH�SLSH�
OLQH�PD\�EH�WUDQVPLWWHG�LQ�DQ�ELW�VWXII�HQFRGLQJ�IRUPDW�

3OHDVH�UHIHU�WR�WKH�8/3,�VSHFLILFDWLRQ�IRU�D�GHWDLOHG�GLVFXVVLRQ�RI�86%�UHVHW�DQG�+6�FKLUS�

������� +LJK�6SHHG�/RQJ�(23

:KHQ�RSHUDWLQJ�DV�D�+L�6SHHG�KRVW��WKH�86%�����ZLOO�DXWRPDWLFDOO\�JHQHUDWH�D����ELW�ORQJ�(QG�RI�3DFNHW��(23��DIWHU
D�62)�3,'��$�K���7KH�86%�����GHWHUPLQHV�ZKHQ�WR�VHQG�WKH����ELW�ORQJ�(23�E\�GHFRGLQJ�WKH�8/3,�7;'�&0'�ELWV
>���@�IRU�WKH�62)��7KH����ELW�ORQJ�(23�LV�RQO\�WUDQVPLWWHG�ZKHQ�WKH�'S3XOOGRZQ�DQG�'P3XOOGRZQ�ELWV�DUH�DVVHUWHG��7KH
+L�6SHHG����ELW�ORQJ�(23�LV�XVHG�WR�GHWHFW�D�GLVFRQQHFW�LQ�KLJK�VSHHG�PRGH�

,Q�GHYLFH�PRGH��WKH�86%�����ZLOO�QRW�VHQG�D�ORQJ�(23�DIWHU�D�62)�3,'�

7$%/(����� 8/3,�5;�&0'�(1&2',1*

'DWD�>���@ 1DPH 'HVFULSWLRQ�DQG�9DOXH

>���@ /LQHVWDWH 870,�/LQHVWDWH�6LJQDOV
'$7$>�@� �/LQHVWDWH>�@
'$7$>�@� �/LQHVWDWH>�@

>���@ (QFRGHG�
9EXV�6WDWH

(1&2'('�9%86�92/7$*(�67$7(6

9$/8( 9%86�92/7$*( 6(66(1' 6(669/' 9%869/'�

�� 99%86���96(66B(1'� � � �

�� 96(66B(1'���99%86���
96(66B9/'

� � �

�� 96(66B9/'���99%86���
99%86B9/'

; � �

�� 99%86B9/'���99%86 ; ; �

>���@ 5[�(YHQW�
(QFRGLQJ

(1&2'('�870,�(9(17�6,*1$/6

9$/8( 5;$&7,9( 5;(5525 +267',6&211(&7

�� � � �

�� � � �

�� � � �

�� ; ; �

>�@ 6WDWH�RI�,'�
SLQ

6HW�WR�WKH�ORJLF�VWDWH�RI�WKH�,'�SLQ��$�ORJLF�ORZ�LQGLFDWHV�DQ�$�GHYLFH��$�ORJLF�KLJK�
LQGLFDWHV�D�%�GHYLFH�

>�@ 5HVHUYHG $OZD\V
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������� /RZ�6SHHG�.HHS�$OLYH

/RZ�VSHHG�NHHS�DOLYH�LV�VXSSRUWHG�E\�WKH�86%������:KHQ�LQ�/RZ�VSHHG����E���WKH�86%�����ZLOO�VHQG�RXW�WZR�/RZ
VSHHG�ELW�WLPHV�RI�6(��ZKHQ�D�62)�3,'�LV�UHFHLYHG��

������� 870,��/HYHO��

3UH�DPEOH�LV�VXSSRUWHG�IRU�870,��/HYHO���FRPSDWLELOLW\��:KHQ�;FYUVHOHFW�LV�VHW�WR����E��LQ�KRVW�PRGH���GS3XOOGRZQ�DQG
GP3XOOGRZQ�ERWK�DVVHUWHG��WKH�86%�����ZLOO�SUH�SHQG�D�IXOO�VSHHG�SUH�DPEOH�EHIRUH�WKH�ORZ�VSHHG�SDFNHW��)XOO�VSHHG
ULVH�DQG�IDOO�WLPHV�DUH�XVHG�LQ�WKLV�PRGH��7KH�SUH�DPEOH�FRQVLVWV�RI�WKH�IROORZLQJ��)XOO�VSHHG�V\QF��WKH�HQFRGHG�SUH�3,'
�&�K��DQG�WKHQ�IXOO�VSHHG�LGOH��'3 ��DQG�'0� �����$�ORZ�VSHHG�SDFNHW�IROORZV�ZLWK�D�V\QF��GDWD�DQG�D�/6�(23�

������� +RVW�5HVXPH�.

5HVXPH�.�JHQHUDWLRQ�LV�VXSSRUWHG�E\�WKH�86%������:KHQ�WKH�86%�����H[LWV�WKH�VXVSHQGHG�ORZ�SRZHU�VWDWH��WKH
86%������ZKHQ�RSHUDWLQJ�DV�D�KRVW��ZLOO�WUDQVPLW�D�.�RQ�'3�'0��7KH�WUDQVPLWWHUV�ZLOO�HQG�WKH�.�ZLWK�6(��IRU�WZR�/RZ
6SHHG�ELW�WLPHV��,I�WKH�86%�����ZDV�RSHUDWLQJ�LQ�KLJK�VSHHG�PRGH�EHIRUH�WKH�VXVSHQG��WKH�KRVW�PXVW�FKDQJH�WR�KLJK
VSHHG�PRGH�EHIRUH�WKH�6(��HQGV��6(��LV�WZR�ORZ�VSHHG�ELW�WLPHV�ZKLFK�LV�DERXW�����XV��

7KH�8/3,�VSHFLILFDWLRQ�KDV�DQ�H[SOLFLW�GLVFXVVLRQ�RI�WKH�UHVXPH�VHTXHQFH�DQG�WKH�RUGHU�RI�RSHUDWLRQV�UHTXLUHG��

,Q�GHYLFH�PRGH��WKH�UHVXPH�.�ZLOO�QRW�DSSHQG�D�6(��EXW�UHOHDVH�WKH�'3��'0�OLQHV�WR�DOORZ�WKH�SXOO�XS�WR�UHWXUQ�WKH�EXV
WR�WKH�FRUUHFW�LGOH�VWDWH��GHSHQGLQJ�XSRQ�WKH�RSHUDWLRQDO�PRGH�RI�WKH�86%������5HIHU�WR�7DEOH ������'3�'0�7HUPLQDWLRQ
YV��6LJQDOLQJ�0RGH��

������� 1R�6<1&�DQG�(23�*HQHUDWLRQ��2SPRGH������RSWLRQDO�

870,��GHILQHV�DQ�RSPRGH����ZKHUH�QR�V\QF�DQG�(23�JHQHUDWLRQ�RFFXUV�LQ�+L�6SHHG�RSHUDWLRQ��7KLV�LV�DQ�RSWLRQ�WR
WKH�8/3,�VSHFLILFDWLRQ�DQG�QRW�LPSOHPHQWHG�LQ�WKH�86%�����

������� 7\SLFDO�86%�7UDQVPLW�ZLWK�8/3,

)LJXUH ������8/3,�7UDQVPLW��VKRZV�D�W\SLFDO�86%�WUDQVPLW�VHTXHQFH��$�WUDQVPLW�VHTXHQFH�VWDUWV�E\�WKH�/LQN�VHQGLQJ�D
7;'�&0'�ZKHUH�'$7$>���@� ���E��'$7$>���@� ���E��DQG�'DWD>���@� �3,'��7KH�7;�&0'�ZLWK�WKH�3,'�LV�IROORZHG�E\
WUDQVPLW�GDWD��)RUP�WKH�WLPH�WKH�GDWD�LV�FORFNHG�LQWR�WKH�WUDQVPLWWHU�LW�ZLOO�DSSHDU�DW�'3�DQG�'0����KLJK�VSHHG�ELW�WLPHV
ODWHU��7KLV�WLPH�LV�WKH�+6B7;B67$57B'(/$<�

'XULQJ�WUDQVPLW�WKH�3+<�ZLOO�XVH�1;7�WR�FRQWURO�WKH�UDWH�RI�GDWD�IORZ�LQWR�WKH�3+<��,I�WKH�86%�����SLSHOLQH�LV�IXOO�RU�ELW�
VWXIILQJ�FDXVHV�WKH�GDWD�SLSHOLQH�WR�RYHUILOO�1;7�LV�GH�DVVHUWHG�DQG�WKH�/LQN�ZLOO�KROG�WKH�YDOXH�RQ�'DWD�XQWLO�1;7�LV
DVVHUWHG��7KH�86%�7UDQVPLW�HQGV�ZKHQ�WKH�/LQN�DVVHUWV�673�ZKLOH�1;7�LV�DVVHUWHG���1RWH�WKDW�WKH�/LQN�FDQQRW�DVVHUW
673�ZLWK�1;7�GH�DVVHUWHG�VLQFH�WKH�86%�����LV�H[SHFWLQJ�WR�IHWFK�DQRWKHU�E\WH�IURP�WKH�/LQN�LQ�WKLV�VWDWH��
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86%����

2QFH��WKH�86%�����FRPSOHWHV�WUDQVPLWWLQJ��WKH�'3�'0�OLQHV�UHWXUQ�WR�LGOH�DQG�DQ�5;'�&0'�LV�UHWXUQHG�WR�WKH�/LQN�VR
WKH�LQWHU�SDFNHW�WLPHUV�PD\�EH�XSGDWHG�E\�OLQHVWDWH�

,Q�WKH�FDVH�RI�)XOO�6SHHG�RU�/RZ�6SHHG��RQFH�673�LV�DVVHUWHG�HDFK�)6�/6�ELW�WUDQVLWLRQ�ZLOO�JHQHUDWH�D�5;'�&0'�VLQFH
WKH�ELW�WLPHV�DUH�UHODWLYHO\�VORZ�

����� 86%�����5(&(,9(5

7KH�86%�����8/3,�UHFHLYHU�IXOO\�VXSSRUWV�+6��)6��DQG�/6�WUDQVPLW�RSHUDWLRQV��,Q�DOO�WKUHH�PRGHV�WKH�UHFHLYHU�GHWHFWV
WKH�VWDUW�RI�SDFNHW�DQG�V\QFKURQL]HV�WR�WKH�LQFRPLQJ�GDWD�SDFNHW��,Q�WKH�8/3,�SURWRFRO��D�UHFHLYHG�SDFNHW�KDV�WKH�SULRULW\
DQG�ZLOO� LPPHGLDWHO\� IROORZ�UHJLVWHU�UHDGV�DQG�5;'�&0'�WUDQVIHUV��)LJXUH ������8/3,�5HFHLYH��VKRZV�D�EDVLF�86%
SDFNHW�UHFHLYHG�E\�WKH�86%�����RYHU�WKH�8/3,�LQWHUIDFH�

,Q�)LJXUH ������8/3,�5HFHLYH��WKH�3+<�DVVHUWV�',5�WR�WDNH�FRQWURO�RI�WKH�GDWD�EXV�IURP�WKH�/LQN��7KH�DVVHUWLRQ�RI�',5
DQG�1;7�LQ�WKH�VDPH�F\FOH�FRQWDLQV�DGGLWLRQDO�LQIRUPDWLRQ�WKDW�5[DFWLYH�KDV�EHHQ�DVVHUWHG��:KHQ�1;7�LV�GH�DVVHUWHG
DQG�',5�LV�DVVHUWHG��WKH�5;'�&0'�GDWD�LV�WUDQVIHUUHG�WR�WKH�/LQN��$IWHU�WKH�ODVW�E\WH�RI�WKH�86%�UHFHLYH�SDFNHW�LV�WUDQV�
IHUUHG�WR�WKH�3+<��WKH�OLQHVWDWH�ZLOO�UHWXUQ�WR�LGOH�

7KH�8/3,�IXOO�VSHHG�UHFHLYHU�RSHUDWHV�DFFRUGLQJ�WR�WKH�870,�8/3,�VSHFLILFDWLRQ��,Q�WKH�IXOO�VSHHG�FDVH��WKH�1;7�VLJQDO
ZLOO�DVVHUW�RQO\�ZKHQ�WKH�'DWD�EXV�KDV�D�YDOLG�UHFHLYHG�GDWD�E\WH��:KHQ�1;7�LV�ORZ�ZLWK�',5�KLJK��WKH�5;'�&0'�LV
GULYHQ�RQ�WKH�GDWD�EXV�

,Q�IXOO�VSHHG��WKH�86%�����ZLOO�QRW�LVVXH�D�5[DFWLYH�GH�DVVHUWLRQ�LQ�WKH�5;'�&0'�XQWLO�WKH�'3�'0�OLQHVWDWH�WUDQVLWLRQ
WR�LGOH��7KLV�SUHYHQWV�WKH�/LQN�IURP�YLRODWLQJ�WKH�WZR�IXOO�VSHHG�ELW�WLPHV�PLQLPXP�WXUQ�DURXQG�WLPH�

������� 'LVFRQQHFW�'HWHFWLRQ

$�+LJK�6SHHG�KRVW�PXVW�GHWHFW�D�GLVFRQQHFW�E\�VDPSOLQJ�WKH�WUDQVPLWWHU�RXWSXWV�GXULQJ�WKH�ORQJ�(23�WUDQVPLWWHG�GXULQJ
D�62)�SDFNHW��7KH�86%�����RQO\�ORRNV�IRU�D�KLJK�VSHHG�GLVFRQQHFW�GXULQJ�WKH�ORQJ�(23�ZKHUH�WKH�SHULRG�LV� ORQJ
HQRXJK�IRU�WKH�GLVFRQQHFW�UHIOHFWLRQ�WR�UHWXUQ�WR�WKH�KRVW�3+<��:KHQ�D�KLJK�VSHHG�GLVFRQQHFW�RFFXUV�WKH�86%�����ZLOO
UHWXUQ�D�5;'�&0'�DQG�VHW�WKH�KRVW�GLVFRQQHFW�ELW�LQ�WKH�8/3,�LQWHUUXSW�VWDWXV�UHJLVWHU��DGGUHVV���K��

:KHQ�LQ�)6�RU�/6�PRGHV��WKH�/LQN�LV�H[SHFWHG�WR�KDQGOH�DOO�GLVFRQQHFW�GHWHFWLRQ�

����� /2:�32:(5�02'(

/RZ�3RZHU�0RGH�LV�D�SRZHU�GRZQ�VWDWH�WR�VDYH�FXUUHQW�ZKHQ�WKH�86%�VHVVLRQ�LV�VXVSHQGHG��7KH�/LQN�FRQWUROV�ZKHQ
WKH�3+<�LV�SODFHG�LQWR�RU�RXW�RI�/RZ�3RZHU�0RGH��,Q�/RZ�3RZHU�0RGH�DOO�RI�WKH�FLUFXLWV�DUH�SRZHUHG�GRZQ�H[FHSW�WKH
LQWHUIDFH�SLQV��IXOO�VSHHG�UHFHLYHU��9%86�FRPSDUDWRUV��DQG�,'�FRPSDUDWRU�
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'6��������&�SDJH��� �����������0LFURFKLS�7HFKQRORJ\�,QF�

������� (QWHULQJ�/RZ�3RZHU�6XVSHQG�0RGH

7R�HQWHU�/RZ�3RZHU�0RGH��WKH�/LQN�ZLOO�ZULWH�D���RU�FOHDU�WKH�6XVSHQG0�ELW�LQ�WKH�)XQFWLRQ�&RQWURO�5HJLVWHU��2QFH�WKLV
ZULWH�LV�FRPSOHWH��WKH�3+<�ZLOO�DVVHUW�',5�KLJK�DQG�DIWHU�ILYH�ULVLQJ�HGJHV�RI�&/.287��GULYH�WKH�FORFN�ORZ��2QFH�WKH
FORFN�LV�VWRSSHG��WKH�3+<�ZLOO�HQWHU�D�ORZ�SRZHU�VWDWH�WR�FRQVHUYH�FXUUHQW�

:KLOH�LQ�/RZ�3RZHU�0RGH��WKH�'DWD�LQWHUIDFH�LV�UHGHILQHG�VR�WKDW�WKH�/LQN�FDQ�PRQLWRU�/LQHVWDWH�DQG�WKH�9EXV�YROWDJH�
,Q�/RZ�3RZHU�0RGH�'$7$>���@�DUH� UHGHILQHG�DV�VKRZQ� LQ�7DEOH ����� �,QWHUIDFH�6LJQDO�0DSSLQJ�'XULQJ�/RZ�3RZHU
0RGH���/LQHVWDWH>���@�LV�WKH�FRPELQDWLRQDO�RXWSXW�RI�WKH�IXOO�VSHHG�UHFHLYHUV��7KH�³LQW´�RU�LQWHUUXSW�VLJQDO�LQGLFDWHV�DQ
XQPDVNHG�LQWHUUXSW�KDV�RFFXUUHG��:KHQ�DQ�XQPDVNHG�LQWHUUXSW�RU�OLQHVWDWH�FKDQJH�KDV�RFFXUUHG��WKH�/LQN�LV�QRWLILHG
DQG�FDQ�GHWHUPLQH�LI�LW�VKRXOG�ZDNH�XS�WKH�3+<�

$Q�XQPDVNHG�LQWHUUXSW�FDQ�EH�FDXVHG�E\�WKH�IROORZLQJ�FRPSDUDWRUV�FKDQJLQJ�VWDWH��9EXV9OG��6HVV9OG��6HVV(QG��DQG
,G*QG��,I�DQ\�RI�WKHVH�VLJQDOV�FKDQJH�VWDWH�GXULQJ�/RZ�3RZHU�0RGH�DQG�HLWKHU�WKHLU�ULVLQJ�RU�IDOOLQJ�HGJH�LQWHUUXSW�LV
HQDEOHG��'$7$>�@�ZLOO�DVVHUW��'XULQJ�/RZ�3RZHU�0RGH��WKH�9EXV9OG�DQG�6HVV(QG�FRPSDUDWRUV�FDQ�KDYH�WKHLU�LQWHUUXSWV
PDVNHG�WR�ORZHU�WKH�VXVSHQG�FXUUHQW��5HIHU�WR�6HFWLRQ�����������0LQLPL]LQJ�&XUUHQW�LQ�/RZ�3RZHU�0RGH��

:KLOH�LQ�/RZ�3RZHU�0RGH��WKH�'DWD�EXV�LV�GULYHQ�DV\QFKURQRXVO\�EHFDXVH�DOO�RI�WKH�3+<�FORFNV�DUH�VWRSSHG�GXULQJ
/RZ�3RZHU�0RGH�

),*85(����� (17(5,1*�/2:�32:(5�02'(

7$%/(����� ,17(5)$&(�6,*1$/�0$33,1*�'85,1*�/2:�32:(5�02'(

6LJQDO 0DSV�7R 'LUHFWLRQ 'HVFULSWLRQ

OLQHVWDWH>�@ '$7$>�@ 287 &RPELQDWRULDO� OLQHVWDWH>�@�GULYHQ�GLUHFWO\�E\�)6�DQDORJ�UHFHLYHU�

OLQHVWDWH>�@ '$7$>�@ 287 &RPELQDWRULDO� OLQHVWDWH>�@�GULYHQ�GLUHFWO\�E\�)6�DQDORJ�UHFHLYHU�

UHVHUYHG '$7$>�@ 287 'ULYHQ�/RZ

LQW '$7$>�@ 287 $FWLYH�KLJK�LQWHUUXSW�LQGLFDWLRQ��0XVW�EH�DVVHUWHG�ZKHQHYHU�DQ\�
XQPDVNHG�LQWHUUXSW�RFFXUV�

UHVHUYHG '$7$>���@ 287 'ULYHQ�/RZ
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86%����

������� ([LWLQJ�/RZ�3RZHU�0RGH

7R�H[LW�/RZ�3RZHU�0RGH��WKH�/LQN�ZLOO�DVVHUW�673��8SRQ�WKH�DVVHUWLRQ�RI�673��WKH�86%�����ZLOO�EHJLQ�LWV�VWDUW�XS�SUR�
FHGXUH��$IWHU�WKH�3+<�VWDUW�XS�LV�FRPSOHWH��WKH�3+<�ZLOO�VWDUW�WKH�FORFN�RQ�&/.287�DQG�GH�DVVHUW�',5��2QFH�',5�KDV
EHHQ�GH�DVVHUWHG��WKH�/LQN�FDQ�GH�DVVHUW�673�ZKHQ�UHDG\�DQG�VWDUW�RSHUDWLQJ�LQ�6\QFKURQRXV�0RGH��7KH�3+<�ZLOO�DXWR�
PDWLFDOO\�VHW�WKH�6XVSHQG0�ELW�WR�D���LQ�WKH�)XQFWLRQ�&RQWURO�UHJLVWHU�

7KH�WLPH�IURP�7��WR�7��LV�JLYHQ�LQ�7DEOH �����³(OHFWULFDO�&KDUDFWHULVWLFV��&/.287�6WDUW�8S�´�RQ�SDJH ���

6KRXOG�WKH�/LQN�GH�DVVHUW�673�EHIRUH�',5�LV�GH�DVVHUWHG��WKH�86%�����ZLOO�GHWHFW�WKLV�DV�D�IDOVH�UHVXPH�UHTXHVW�DQG
UHWXUQ�WR�/RZ�3RZHU�0RGH��7KLV�LV�GHWDLOHG�LQ�VHFWLRQ�������RI�WKH�8/3,�����VSHFLILFDWLRQ�

������� ,QWHUIDFH�3URWHFWLRQ

8/3,�SURWRFRO�DVVXPHV�WKDW�ERWK�WKH�/LQN�DQG�3+<�ZLOO�NHHS�WKH�8/3,�GDWD�EXV�GULYHQ�E\�HLWKHU�WKH�/LQN�ZKHQ�',5�LV
ORZ�RU�WKH�3+<�ZKHQ�',5�LV�KLJK��7KH�RQO\�H[FHSWLRQ�LV�ZKHQ�',5�KDV�FKDQJHG�VWDWH�DQG�D�WXUQ�DURXQG�F\FOH�RFFXUV
IRU���FORFN�SHULRG�

,Q�WKH�GHVLJQ�RI�D�86%�V\VWHP��WKHUH�FDQ�EH�FDVHV�ZKHUH�WKH�/LQN�PD\�QRW�EH�GULYLQJ�WKH�8/3,�EXV�WR�D�NQRZQ�VWDWH
ZKLOH�',5�LV�ORZ��7ZR�H[DPSOHV�ZKHUH�WKLV�FDQ�KDSSHQ�LV�EHFDXVH�RI�D�VORZ�/LQN�VWDUW�XS�RU�D�KDUGZDUH�UHVHW�

6WDUW�XS�3URWHFWLRQ

8SRQ�VWDUW�XS��ZKHQ�WKH�3+<�GH�DVVHUWV�',5��WKH�/LQN�PXVW�EH�UHDG\�WR�UHFHLYH�FRPPDQGV�DQG�GULYH�,GOH�RQ�WKH�GDWD
EXV��,I�WKH�/LQN�LV�QRW�UHDG\�WR�UHFHLYH�FRPPDQGV�RU�GULYH�,GOH��LW�PXVW�DVVHUW�673�EHIRUH�',5�LV�GH�DVVHUWHG��7KH�/LQN
FDQ�WKHQ�GH�DVVHUW�673�ZKHQ�LW�KDV�FRPSOHWHG�LWV�VWDUW�XS��,I�WKH�/LQN�GRHVQ¶W�DVVHUW�673�EHIRUH�LW�FDQ�UHFHLYH�FRP�
PDQGV��WKH�3+<�PD\�LQWHUSUHW�WKH�GDWDEXV�VWDWH�DV�D�7;�&0'�DQG�WUDQVPLW�LQYDOLG�GDWD�RQWR�WKH�86%�EXV��RU�PDNH
LQYDOLG�UHJLVWHU�ZULWHV�

$�/LQN�VKRXOG�EH�GHVLJQHG� WR�KDYH� WKH�GHIDXOW�325�VWDWH�RI� WKH�673�RXWSXW�KLJK�DQG� WKH�GDWD�EXV� WUL�VWDWHG��7KH
86%�����KDV�ZHDN�SXOO�GRZQV�RQ�WKH�'$7$�EXV�WR�SUHYHQW�WKHVH�LQSXWV�IURP�IORDWLQJ�ZKHQ�QRW�GULYHQ�

,Q�VRPH�FDVHV��D�/LQN�PD\�EH�VRIWZDUH�FRQILJXUHG�DQG�QRW�KDYH�FRQWURO�RI�LWV�673�SLQ�XQWLO�DIWHU�WKH�3+<�KDV�VWDUWHG�
,Q�WKLV�FDVH��WKH�86%�����KDV�DQ�LQWHUQDO�SXOO�XS�RQ�WKH�673�LQSXW�SDG�ZKLFK�ZLOO�SXOO�673�KLJK�ZKLOH�WKH�/LQN¶V�673
RXWSXW�LV�WUL�VWDWHG��7KH�673�SXOO�XS�UHVLVWRU�LV�HQDEOHG�RQ�325�DQG�FDQ�EH�GLVDEOHG�E\�VHWWLQJ�WKH�,QWHUIDFH3URWHFW'LV�
DEOH�ELW���RI�WKH�,QWHUIDFH�&RQWURO�UHJLVWHU�

7KH�673�SXOO�XS�UHVLVWRU�ZLOO�SXOO�XS�WKH�/LQN¶V�673�LQSXW�KLJK�XQWLO�WKH�/LQN�FRQILJXUHV�DQG�GULYHV�673�KLJK��2QFH�WKH
/LQN�FRPSOHWHV�LWV�VWDUW�XS��673�FDQ�EH�V\QFKURQRXVO\�GULYHQ�ORZ�

),*85(����� (;,7,1*�/2:�32:(5�02'(
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$�/LQN�GHVLJQ�ZKLFK�GULYHV�673�KLJK�GXULQJ�325�FDQ�GLVDEOH�WKH�SXOO�XS�UHVLVWRU�RQ�673�E\�VHWWLQJ�,QWHUIDFH3URWHFW�
'LVDEOH�ELW�WR����$�PRWLYDWLRQ�IRU�WKLV�LV�WR�UHGXFH�WKH�VXVSHQG�FXUUHQW��,Q�/RZ�3RZHU�0RGH��673�LV�KHOG�ORZ��ZKLFK�ZRXOG
GUDZ�FXUUHQW�WKURXJK�WKH�SXOO�XS�UHVLVWRU�RQ�673�

:DUP�5HVHW

'HVLJQHUV�VKRXOG�DOVR�FRQVLGHU�WKH�FDVH�RI�D�ZDUP�UHVWDUW�RI�D�/LQN�ZLWK�D�3+<�LQ�/RZ�3RZHU�0RGH��2QFH�WKH�3+<
HQWHUV�/RZ�3RZHU�0RGH��',5�LV�DVVHUWHG�DQG�WKH�FORFN�LV�VWRSSHG��7KH�86%�����ORRNV�IRU�673�WR�EH�DVVHUWHG�WR�UH�
VWDUW�WKH�FORFN�DQG�WKHQ�UHVXPH�QRUPDO�V\QFKURQRXV�RSHUDWLRQ��

6KRXOG�WKH�86%�����EH�VXVSHQGHG�LQ�/RZ�3RZHU�0RGH��DQG�WKH�/LQN�UHFHLYHV�D�KDUGZDUH�UHVHW��SURYLVLRQ�LV�PDGH�WR
DOORZ�WKH�3+<�WR�UHFRYHU�IURP�/RZ�3RZHU�0RGH�DQG�VWDUW�LWV�FORFN��,I�WKH�/LQN�DVVHUWV�673�RQ�UHVHW��WKH�3+<�ZLOO�H[LW
/RZ�3RZHU�0RGH�DQG�VWDUW�LWV�FORFN�

,I�WKH�/LQN�GRHV�QRW�DVVHUW�673�RQ�UHVHW�WKH�LQWHUIDFH�SURWHFWLRQ�SXOO�XS�FDQ�EH�XVHG��:KHQ�WKH�/LQN�LV�UHVHW��LWV�673
RXWSXW�ZLOO�WUL�VWDWH�DQG�WKH�SXOO�XS�UHVLVWRU�ZLOO�SXOO�673�KLJK��VLJQDOLQJ�WKH�3+<�WR�UHVWDUW�LWV�FORFN�

������� 0LQLPL]LQJ�&XUUHQW�LQ�/RZ�3RZHU�0RGH

,Q�RUGHU�WR�PLQLPL]H�WKH�VXVSHQG�FXUUHQW�LQ�/RZ�3RZHU�0RGH��WKH�27*�FRPSDUDWRUV�FDQ�EH�GLVDEOHG�WR�UHGXFH�VXVSHQG
FXUUHQW��'XULQJ�VXVSHQG��WKH�9EXV9OG�DQG�6HVV(QG�FRPSDUDWRUV�DUH�QRW�QHHGHG�DQG�FDQ�EH�GLVDEOHG�XVLQJ�WKH�86%
,QWHUUXSW�(QDEOH�5LVH�DQG�86%�,QWHUUXSW�(QDEOH�)DOO�UHJLVWHUV��%\�GLVDEOLQJ�WKH�LQWHUUXSW�LQ�%27+�WKH�ULVH�DQG�IDOO�UHJ�
LVWHUV��WKH�6HVV(QG�DQG�9EXV9OG�FRPSDUDWRUV�DUH�WXUQHG�RII��:KHQ�H[LWLQJ�VXVSHQG��WKH�/LQN�VKRXOG�LPPHGLDWHO\�UH�
HQDEOH�WKH�FRPSDUDWRUV�LI�KRVW�RU�27*�IXQFWLRQDOLW\�LV�QHHGHG�

,Q�DGGLWLRQ�WR�GLVDEOLQJ�WKH�27*�FRPSDUDWRUV�LQ�VXVSHQG��WKH�/LQN�PD\�FKRRVH�WR�GLVDEOH�WKH�,QWHUIDFH�3URWHFW�&LUFXLW�
%\�VHWWLQJ�WKH�,QWHUIDFH�&RQWURO��ELW����,QWHUIDFH3URWHFW'LVDEOH�KLJK��WKH�/LQN�FDQ�GLVDEOH�WKH�SXOO�XS�UHVLVWRU�RQ�673�

������ )8//�63(('�/2:�63(('�6(5,$/�02'(6

7KH�86%�����LQFOXGHV�WZR�VHULDO�PRGHV�WR�VXSSRUW�OHJDF\�/LQNV�ZKLFK�XVH�HLWKHU�WKH��SLQ�RU��SLQ�VHULDO�IRUPDW��7R�HQWHU
HLWKHU�VHULDO�PRGH��WKH�/LQN�ZLOO�QHHG�WR�ZULWH�D���WR�WKH���SLQ�)V/V6HULDO0RGH�RU�WKH���SLQ�)V/V6HULDO0RGH�ELW�LQ�WKH
,QWHUIDFH�FRQWURO�UHJLVWHU��7KH���SLQ�6HULDO�0RGH�LV�SURYLGHG�IRU�OHJDF\�OLQN�GHVLJQV�DQG�LV�QRW�UHFRPPHQGHG�IRU�QHZ
GHVLJQV�

7KH�VHULDO�PRGHV�DUH�HQWHUHG�LQ�WKH�VDPH�PDQQHU�DV�WKH�HQWU\�LQWR�/RZ�3RZHU�0RGH��7KH�/LQN�ZULWHV�WKH�,QWHUIDFH
&RQWURO�UHJLVWHU�ELW�IRU�WKH�VSHFLILF�VHULDO�PRGH��7KH�86%�����ZLOO�DVVHUW�',5�DQG�VKXW�RII�WKH�FORFN�DIWHU�DW�OHDVW�ILYH
FORFN�F\FOHV��7KHQ�WKH�GDWD�EXV�JRHV�WR�WKH�IRUPDW�RI�WKH�VHULDO�PRGH�VHOHFWHG�

%\�GHIDXOW��WKH�3+<�ZLOO�VKXW�RII�WKH���0+]�FORFN�WR�FRQVHUYH�SRZHU��6KRXOG�WKH�/LQN�QHHG�WKH���0K]�FORFN�WR�FRQWLQXH
GXULQJ�WKH�VHULDO�PRGH�RI�RSHUDWLRQ��WKH�&ORFN6XVSHQG0�ELW>�@�RI�WKH�,QWHUIDFH�&RQWURO�5HJLVWHU�VKRXOG�EH�VHW�EHIRUH
HQWHULQJ�D�VHULDO�PRGH��,I�VHW��WKH����0K]�FORFN�ZLOO�EH�SUHVHQW�GXULQJ�VHULDO�PRGHV�

,Q�VHULDO�PRGH��LQWHUUXSWV�DUH�SRVVLEOH�IURP�XQPDVNHG�VRXUFHV��7KH�VWDWH�RI�HDFK�LQWHUUXSW�VRXUFH�LV�VDPSOHG�SULRU�WR
WKH�DVVHUWLRQ�RI�',5�DQG�WKLV�LV�FRPSDUHG�DJDLQVW�WKH�DV\QFKURQRXV�OHYHO�IURP�LQWHUUXSW�VRXUFH�

([LWLQJ�WKH�VHULDO�PRGHV�LV�WKH�VDPH�DV�H[LWLQJ�/RZ�3RZHU�0RGH��7KH�/LQN�PXVW�DVVHUW�673�WR�VLJQDO�WKH�3+<�WR�H[LW
VHULDO�PRGH��7KHQ�WKH�3+<�FDQ�DFFHSW�D�FRPPDQG��',5�LV�GH�DVVHUWHG�DQG�WKH�3+<�ZLOO�ZDLW�XQWLO�WKH�/LQN�GH�DVVHUWV
673�WR�UHVXPH�V\QFKURQRXV�8/3,�RSHUDWLRQ�

�������� �SLQ�)6�/6�6HULDO�0RGH

7KUHH�SLQ�VHULDO�PRGH�XWLOL]HV�WKH�GDWD�EXV�SLQV�IRU�WKH�VHULDO�IXQFWLRQV�VKRZQ�LQ�7DEOH ������3LQ�'HILQLWLRQV�LQ���SLQ�6HULDO
0RGH��

7$%/(����� 3,1�'(),1,7,216�,1���3,1�6(5,$/�02'(

6LJQDO &RQQHFWHG�7R 'LUHFWLRQ� 'HVFULSWLRQ

W[BHQDEOH '$7$>�@ ,1 $FWLYH�+LJK�WUDQVPLW�HQDEOH

GDWD '$7$>�@ ,�2 7[�GLIIHUHQWLDO�GDWD�RQ�'3�'0�ZKHQ�W[BHQDEOH�LV�KLJK
5;�GLIIHUHQWLDO�GDWD�IURP�'3�'0�ZKHQ�W[BHQDEOH�LV�ORZ

VH� '$7$>�@ ,�2 7[�6(��RQ�'3�'0�ZKHQ�W[BHQDEOH�LV�KLJK
5;�6(��IURP�'3�'0�ZKHQ�W[BHQDEOH� LV�ORZ

LQWHUUXSW '$7$>�@ 287 $VVHUWHG�ZKHQ�DQ\�XQPDVNHG�LQWHUUXSW�RFFXUV��$FWLYH�KLJK



�����������0LFURFKLS�7HFKQRORJ\�,QF� '6��������&�SDJH���

86%����

������ 5(6(7�3,1

7KH�UHVHW�LQSXW�RI�WKH�86%�����PD\�EH�DV\QFKURQRXVO\�DVVHUWHG�DQG�GH�DVVHUWHG�VR�ORQJ�DV�LW�LV�KHOG�LQ�WKH�DVVHUWHG
VWDWH� FRQWLQXRXVO\� IRU� D� GXUDWLRQ� JUHDWHU� WKDQ� RQH� FONRXW� FORFN� F\FOH�� 7KH� UHVHW� LQSXW�PD\� EH� DVVHUWHG� ZKHQ� WKH
86%�����FONRXW�VLJQDO�LV�QRW�DFWLYH��L�H��LQ�WKH�VXVSHQG�VWDWH�FDXVHG�E\�DVVHUWLQJ�WKH�6XVSHQG0�ELW��EXW�UHVHW�PXVW�RQO\
EH�GH�DVVHUWHG�ZKHQ�WKH�86%�����FONRXW�VLJQDO�LV�DFWLYH�DQG�WKH�UHVHW�KDV�EHHQ�KHOG�DVVHUWHG�IRU�D�GXUDWLRQ�JUHDWHU
WKDQ�RQH�FONRXW�FORFN�F\FOH��1R�RWKHU�3+<�GLJLWDO�LQSXW�VLJQDOV�PD\�FKDQJH�VWDWH�IRU�WZR�FONRXW�FORFN�F\FOHV�DIWHU�WKH�GH�
DVVHUWLRQ�RI�WKH�UHVHW�VLJQDO�

��� +L�6SHHG�86%�7UDQVFHLYHU

7KH�0LFURFKLS�+L�6SHHG�86%�����7UDQVFHLYHU�FRQVLVWV�RI�IRXU�EORFNV�LQ�WKH�ORZHU�ULJKW�FRUQHU�RI�)LJXUH ������6LPSOLILHG
86%�����$UFKLWHFWXUH���7KHVH�IRXU�EORFNV�DUH�ODEHOHG�+6�;&95��)6�/6�;&95��5HVLVWRUV��DQG�%LDV�*HQ��

����� +,*+�63(('�$1'�)8//�63(('�75$16&(,9(56

7KH�86%�����WUDQVFHLYHU�PHHWV�DOO�UHTXLUHPHQWV�LQ�WKH�86%�����VSHFLILFDWLRQ�

7KH�UHFHLYHUV�FRQQHFW�GLUHFWO\�WR�WKH�86%�FDEOH��7KLV�EORFN�FRQWDLQV�D�VHSDUDWH�GLIIHUHQWLDO� UHFHLYHU� IRU�+6�DQG�)6
PRGH��'HSHQGLQJ�RQ�WKH�PRGH��WKH�VHOHFWHG�UHFHLYHU�SURYLGHV�WKH�VHULDO�GDWD�VWUHDP�WKURXJK�WKH�PXOWLSOH[HU�WR�WKH�5;
/RJLF�EORFN��7KH�)6�PRGH�VHFWLRQ�RI�WKH�)6�+6�5;�EORFN�DOVR�FRQVLVWV�RI�D�VLQJOH�HQGHG�UHFHLYHU�RQ�HDFK�RI�WKH�GDWD
OLQHV�WR�GHWHUPLQH�WKH�FRUUHFW�)6�OLQHVWDWH��)RU�+6�PRGH�VXSSRUW��WKH�)6�+6�5;�EORFN�FRQWDLQV�D�VTXHOFK�FLUFXLW�WR
LQVXUH�WKDW�QRLVH�LV�QHYHU�LQWHUSUHWHG�DV�GDWD�

7KH�WUDQVPLWWHUV�FRQQHFW�GLUHFWO\�WR�WKH�86%�FDEOH��7KH�EORFN�FRQWDLQV�D�VHSDUDWH�GLIIHUHQWLDO�)6�DQG�+6�WUDQVPLWWHU
ZKLFK�UHFHLYH�HQFRGHG��ELW�VWXIIHG��VHULDOL]HG�GDWD�IURP�WKH�7;�/RJLF�EORFN�DQG�WUDQVPLW�LW�RQWR�WKH�86%�FDEOH�

����� 7(50,1$7,21�5(6,67256

7KH�86%�����WUDQVFHLYHU�IXOO\� LQWHJUDWHV�DOO�RI�WKH�86%�WHUPLQDWLRQ�UHVLVWRUV��7KH�86%�����LQFOXGHV����N �SXOO�XS
UHVLVWRUV�RQ�ERWK�'3�DQG�'0�DQG�D���N �SXOO�GRZQ�UHVLVWRU�RQ�ERWK�'3�DQG�'0��7KH��� �KLJK�VSHHG�WHUPLQDWLRQ�UHVLV�
WRUV�DUH�DOVR�LQWHJUDWHG��7KHVH�UHVLVWRUV�UHTXLUH�QR�WXQLQJ�RU�WULPPLQJ�E\�WKH�/LQN��7KH�VWDWH�RI�WKH�UHVLVWRUV�LV�GHWHU�
PLQHG�E\�WKH�RSHUDWLQJ�PRGH�RI�WKH�3+<��7KH�SRVVLEOH�YDOLG�UHVLVWRU�FRPELQDWLRQV�DUH�VKRZQ�LQ�7DEOH ������'3�'0
7HUPLQDWLRQ�YV��6LJQDOLQJ�0RGH���2SHUDWLRQ�LV�JXDUDQWHHG�LQ�WKH�FRQILJXUDWLRQV�JLYHQ�LQ�WKH�WDEOH�EHORZ��

� 538B'3B(1�DFWLYDWHV�WKH����N �'3�SXOO�XS�UHVLVWRU

� 538B'0B(1�DFWLYDWHV�WKH����N �'0�SXOO�XS�UHVLVWRU

� 53'B'3B(1�DFWLYDWHV�WKH���N �'3�SXOO�GRZQ�UHVLVWRU

� 53'B'0B(1�DFWLYDWHV�WKH���N �'0�SXOO�GRZQ�UHVLVWRU

� +67(50B(1�DFWLYDWHV�WKH��� �'3�DQG�'0�KLJK�VSHHG�WHUPLQDWLRQ�UHVLVWRUV

7$%/(����� '3�'0�7(50,1$7,21�96��6,*1$/,1*�02'(

6LJQDOLQJ�0RGH

5HJLVWHU�6HWWLQJV 5HVLVWRU�6HWWLQJV
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*HQHUDO�6HWWLQJV

7UL�6WDWH�'ULYHUV ;;E ;E ��E ;E ;E �E �E �E �E �E

3RZHU�XS�RU�9EXV���96(66(1' ��E �E ��E �E �E �E �E �E �E �E

+RVW�6HWWLQJV

+RVW�&KLUS ��E �E ��E �E �E �E �E �E �E �E

+RVW�+L�6SHHG ��E �E ��E �E �E �E �E �E �E �E

+RVW�)XOO�6SHHG ;�E �E ��E �E �E �E �E �E �E �E

+RVW�+6�)6�6XVSHQG ��E �E ��E �E �E �E �E �E �E �E

+RVW�+6�)6�5HVXPH ��E �E ��E �E �E �E �E �E �E �E



86%����

'6��������&�SDJH��� �����������0LFURFKLS�7HFKQRORJ\�,QF�

����� %,$6�*(1(5$725

7KLV�EORFN�FRQVLVWV�RI�DQ�LQWHUQDO�EDQGJDS�UHIHUHQFH�FLUFXLW�XVHG�IRU�JHQHUDWLQJ�WKH�GULYHU�FXUUHQW�DQG�WKH�ELDVLQJ�RI�WKH
DQDORJ�FLUFXLWV��7KLV�EORFN�UHTXLUHV�DQ�H[WHUQDO���. �����WROHUDQFH��H[WHUQDO�UHIHUHQFH�UHVLVWRU�FRQQHFWHG�IURP�5%,$6
WR�JURXQG�

��� &U\VWDO�2VFLOODWRU�DQG�3//

7KH�86%�����XVHV�DQ�LQWHUQDO�FU\VWDO�GULYHU�DQG�3//�VXE�V\VWHP�WR�SURYLGH�D�FOHDQ����0+]�UHIHUHQFH�FORFN�WKDW�LV
XVHG�E\�WKH�3+<�GXULQJ�ERWK�WUDQVPLW�DQG�UHFHLYH��7KH�86%�����UHTXLUHV�D�FOHDQ���0+]�FU\VWDO�RU�FORFN�DV�D�IUHTXHQF\
UHIHUHQFH��,I�WKH���0+]�UHIHUHQFH�LV�QRLV\�RU�RII�IUHTXHQF\�WKH�3+<�PD\�QRW�RSHUDWH�FRUUHFWO\�

7KH�86%�����FDQ�XVH�HLWKHU�D�FU\VWDO�RU�DQ�H[WHUQDO�FORFN�RVFLOODWRU�IRU�WKH���0+]�UHIHUHQFH��7KH�FU\VWDO�LV�FRQQHFWHG
WR�WKH�;,�DQG�;2�SLQV�DV�VKRZQ�LQ�WKH�DSSOLFDWLRQ�GLDJUDP��)LJXUH �����,I�D�FORFN�RVFLOODWRU�LV�XVHG�WKH�FORFN�VKRXOG�EH
FRQQHFWHG�WR�WKH�;,�LQSXW�DQG�WKH�;2�SLQ�OHIW�IORDWLQJ��:KHQ�D�H[WHUQDO�FORFN�LV�XVHG�WKH�;,�SLQ�LV�GHVLJQHG�WR�EH�GULYHQ
ZLWK�D���WR�����YROW�VLJQDO��:KHQ�XVLQJ�DQ�H[WHUQDO�FORFN�WKH�XVHU�QHHGV�WR�WDNH�FDUH�WR�HQVXUH�WKH�H[WHUQDO�FORFN�VRXUFH
LV�FOHDQ�HQRXJK�WR�QRW�FRUUXSW�WKH�KLJK�VSHHG�H\H�SHUIRUPDQFH�

2QFH� WKH����0+]�3//�KDV� ORFNHG� WR� WKH�FRUUHFW� IUHTXHQF\� LW�ZLOO�GULYH� WKH�&/.287�SLQ�ZLWK�D���0+]�FORFN��7KH
86%�����LV�JXDUDQWHHG�WR�VWDUW�WKH�FORFN�ZLWKLQ�WKH�WLPH�VSHFLILHG�LQ�7DEOH ������(OHFWULFDO�&KDUDFWHULVWLFV��&/.287
6WDUW�8S���7KH�86%�����GRHV�QRW�VXSSRUW�XVLQJ�DQ�H[WHUQDO���0+]�FORFN�LQSXW�

+RVW�ORZ�6SHHG ��E �E ��E �E �E �E �E �E �E �E

+RVW�/6�6XVSHQG ��E �E ��E �E �E �E �E �E �E �E

+RVW�/6�5HVXPH ��E �E ��E �E �E �E �E �E �E �E

+RVW�7HVW�-�7HVWB. ��E �E ��E �E �E �E �E �E �E �E

3HULSKHUDO�6HWWLQJV

3HULSKHUDO�&KLUS ��E �E ��E �E �E �E �E �E �E �E

3HULSKHUDO�+6 ��E �E ��E �E �E �E �E �E �E �E

3HULSKHUDO�)6 ��E �E ��E �E �E �E �E �E �E �E

3HULSKHUDO�+6�)6�6XVSHQG ��E �E ��E �E �E �E �E �E �E �E

3HULSKHUDO�+6�)6�5HVXPH ��E �E ��E �E �E �E �E �E �E �E

3HULSKHUDO�/6 ��E �E ��E �E �E �E �E �E �E �E

3HULSKHUDO�/6�6XVSHQG ��E �E ��E �E �E �E �E �E �E �E

3HULSKHUDO�/6�5HVXPH ��E �E ��E �E �E �E �E �E �E �E

3HULSKHUDO�7HVW�-�7HVW�. ��E �E ��E �E �E �E �E �E �E �E

27*�GHYLFH��3HULSKHUDO�&KLUS ��E �E ��E �E �E �E �E �E �E �E

27*�GHYLFH��3HULSKHUDO�+6 ��E �E ��E �E �E �E �E �E �E �E

27*�GHYLFH��3HULSKHUDO�)6 ��E �E ��E �E �E �E �E �E �E �E

27*�GHYLFH��3HULSKHUDO�+6�)6�6XVSHQG ��E �E ��E �E �E �E �E �E �E �E

27*�GHYLFH��3HULSKHUDO�+6�)6�5HVXPH ��E �E ��E �E �E �E �E �E �E �E

27*�GHYLFH��3HULSKHUDO�7HVW�-�7HVW�. ��E �E ��E �E �E �E �E �E �E �E

1RWH� 7KLV�LV�WKH�VDPH�DV�7DEOH�����6HFWLRQ�����RI�WKH�8/3,�����VSHFLILFDWLRQ�

7$%/(����� '3�'0�7(50,1$7,21�96��6,*1$/,1*�02'(��&217,18('�

6LJQDOLQJ�0RGH

5HJLVWHU�6HWWLQJV 5HVLVWRU�6HWWLQJV
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�����������0LFURFKLS�7HFKQRORJ\�,QF� '6��������&�SDJH���

86%����

)RU�+RVW�$SSOLFDWLRQV�WKH�86%�����LPSOHPHQWV�WKH�8/3,�$XWR5HVXPH�ELW�LQ�WKH�,QWHUIDFH�&RQWURO�UHJLVWHU��7KH�GHIDXOW
$XWR5HVXPH�VWDWH�LV���DQG�WKLV�ELW�VKRXOG�EH�HQDEOHG�IRU�+RVW�DSSOLFDWLRQV��)RU�PRUH�GHWDLOV�SOHDVH�VHH�VHFWLRQV�������
DQG�����RI�WKH�86%�VSHFLILFDWLRQ�

��� ,QWHUQDO�5HJXODWRUV�DQG�325

7KH�86%�����LQFOXGHV�DQ�LQWHJUDWHG�VHW�RI�EXLOW�LQ�SRZHU�PDQDJHPHQW�IXQFWLRQV��LQFOXGLQJ�D�325�JHQHUDWRU��,QWHUQDO
UHJXODWRUV�HQDEOH�WKH�86%�����WR�EH�SRZHUHG�IURP�D�VLQJOH�����YROW�SRZHU�VXSSO\��WKHUHE\�UHGXFLQJ�WKH�ELOO�RI�PDWHULDOV
DQG�VLPSOLI\LQJ�SURGXFW�GHVLJQ�

����� ,17(51$/�5(*8/$7256

7KH�86%�����KDV�WZR�LQWHUQDO�UHJXODWRUV�WKDW�FUHDWH�WZR����9�RXWSXWV��ODEHOHG�9''����DQG�9''$�����IURP�WKH����YROW
SRZHU�VXSSO\�LQSXW��9''������(DFK�UHJXODWRU�UHTXLUHV�DQ�H[WHUQDO����X)��������ORZ�(65�E\SDVV�FDSDFLWRU�WR�HQVXUH
VWDELOLW\��;�5�RU�;�5�FHUDPLF�FDSDFLWRUV�DUH�UHFRPPHQGHG�VLQFH�WKH\�H[KLELW�DQ�(65�ORZHU�WKDW����RKP�DW�IUHTXHQFLHV
JUHDWHU�WKDQ���N+]�

����� 32:(5�21�5(6(7��325�

7KH�86%�����SURYLGHV�DQ�LQWHUQDO�325�FLUFXLW�WKDW�JHQHUDWHV�D�UHVHW�SXOVH�RQFH�WKH�3+<�VXSSOLHV�DUH�VWDEOH��7KLV�UHVHW
ZLOO�VHW�DOO�RI�WKH�8/3,�UHJLVWHUV�WR�WKHLU�GHIDXOW�YDOXHV�DQG�VWDUW�WKH�3+<�LQ�QRUPDO�RSHUDWLRQ��&\FOLQJ�WKH�����YROW�SRZHU
VXSSO\�LV�WKH�RQO\�PHWKRG�IRU�WKH�3+<�WR�UHVHW�WKH�8/3,�UHJLVWHUV�WR�WKHLU�GHIDXOW�VWDWHV��7KH�/LQN�FDQ�ZULWH�WKH�UHJLVWHUV
WR�WKHLU�GHIDXOW�VWDWHV�DW�DQ\�WLPH�LQ�QRUPDO�RSHUDWLRQ�

7KH�5(6(7�SLQ�KDV�WKH�VDPH�IXQFWLRQDOLW\�DV�WKH�5(6(7�UHJLVWHU�LQ�WKH�)XQFWLRQ�&RQWURO�5HJLVWHU�

��� 86%�2Q�7KH�*R��27*��0RGXOH

7KH�86%�����SURYLGHV�VXSSRUW�IRU�86%�27*��27*�DOORZV�WKH�86%�����WR�EH�G\QDPLFDOO\�FRQILJXUHG�DV�D�KRVW�RU�D
GHYLFH�GHSHQGLQJ�RQ�WKH�W\SH�RI�FDEOH�LQVHUWHG�LQWR�WKH�0LQL�$%�FRQQHFWRU��:KHQ�WKH�0LQL�$�SOXJ�RI�D�FDEOH�LV�LQVHUWHG
LQWR�WKH�0LQL�$%�FRQQHFWRU��WKH�86%�GHYLFH�EHFRPHV�WKH�$�GHYLFH��:KHQ�D�0LQL�%�SOXJ�LV�LQVHUWHG��WKH�GHYLFH�EHFRPHV
WKH�%�GHYLFH��7KH�27*�$�GHYLFH�EHKDYHV�VLPLODU�WR�D�+RVW�ZKLOH�WKH�%�GHYLFH�EHKDYHV�VLPLODU�WR�D�SHULSKHUDO��7KH�GLI�
IHUHQFHV�DUH�FRYHUHG�LQ�WKH�27*�VXSSOHPHQW�

7KH�27*�0RGXOH�PHHWV�DOO�WKH�UHTXLUHPHQWV�LQ�WKH�³2Q�7KH�*R�6XSSOHPHQW�WR�WKH�86%�����6SHFLILFDWLRQ´��,Q�DSSOLFD�
WLRQV�ZKHUH�RQO\�+RVW�RU�'HYLFH�LV�UHTXLUHG��WKH�27*�0RGXOH�LV�XQXVHG�

1RWH� 7KH�VSHFLILF�FDSDFLWRU�UHFRPPHQGDWLRQV�IRU�HDFK�SLQ�DUH�GHWDLOHG�LQ�7DEOH ������86%�����3LQ�'HILQLWLRQV
���3LQ�4)1�3DFNDJH���DQG�VKRZQ�LQ�),*85(������86%�����$SSOLFDWLRQ�'LDJUDP��3HULSKHUDO��RQ�SDJH ���
7KH�86%�����UHJXODWRUV�DUH�GHVLJQHG�WR�JHQHUDWH�D�����YROW�VXSSO\�IRU�WKH�86%�����RQO\��8VLQJ�WKH�UHJ�
XODWRUV�WR�SURYLGH�FXUUHQW�IRU�RWKHU�FLUFXLWV�LV�QRW�UHFRPPHQGHG�DQG�0LFURFKLS�GRHV�QRW�JXDUDQWHH�86%
SHUIRUPDQFH�RU�UHJXODWRU�VWDELOLW\�



86%����

'6��������&�SDJH��� �����������0LFURFKLS�7HFKQRORJ\�,QF�

7KH�27*�0RGXOH�FDQ�EH�EURNHQ�LQWR���PDLQ�EORFNV��,'�'HWHFWLRQ��9%86�&RQWURO��'ULYLQJ�([WHUQDO�9EXV��DQG�([WHUQDO
9EXV�'HWHFWLRQ��(DFK�RI�WKHVH�EORFNV�LV�FRYHUHG�LQ�WKH�VHFWLRQV�EHORZ�

����� ,'�'(7(&7,21

7KH�86%�����SURYLGHV�DQ�,'�SLQ�WR�GHWHUPLQH�WKH�W\SH�RI�86%�FDEOH�FRQQHFWHG��:KHQ�WKH�0LQL�$�3OXJ�RI�D�86%�FDEOH
LV�LQVHUWHG�LQWR�WKH�0LQL�$%�FRQQHFWRU��WKH�,'�SLQ�LV�VKRUWHG�WR�JURXQG��:KHQ�WKH�0LQL�%�3OXJ�LV�LQVHUWHG�LQWR�WKH�0LQL�
$%�FRQQHFWRU��WKH�,'�SLQ�LV�DOORZHG�WR�IORDW�

�

7KH�86%�����SURYLGHV�DQ�LQWHJUDWHG�SXOO�XS�UHVLVWRU�DQG�D�FRPSDUDWRU�WR�GHWHFW�LI�WKH�,'�SLQ�LV�IORDWLQJ�RU�JURXQGHG��$Q
LQWHJUDWHG�SXOO�XS�UHVLVWRU�LV�SURYLGHG�WR�SXOO�WKH�,'�SLQ�KLJK�WR�9''����ZKHQ�D�0LQL�%�SOXJ�LV�LQVHUWHG�DQG�WKH�FDEOH�LV
IORDWLQJ��:KHQ�D�0LQL�$�SOXJ�LV�FRQQHFWHG��WKH�SXOO�XS�UHVLVWRU�ZLOO�EH�RYHUSRZHUHG�DQG�WKH�,'�SLQ�ZLOO�EH�EURXJKW�WR
JURXQG��7R�VDYH�FXUUHQW�ZKHQ�D�0LQL�$�3OXJ�LV�LQVHUWHG��WKH�,'�SXOO�XS�UHVLVWRU�FDQ�EH�GLVDEOHG�E\�FOHDULQJ�WKH�,G3XOO8S

),*85(������ 86%�����21�7+(�*2�02'8/(
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86%����

ELW�LQ�WKH�27*�&RQWURO�UHJLVWHU��7R�SUHYHQW�WKH�,'�SLQ�IURP�IORDWLQJ�WR�D�UDQGRP�YDOXH��D�ZHDN�SXOO�XS�UHVLVWRU�LV�SURYLGHG
DW�DOO�WLPHV��7KH�FLUFXLWV�UHODWHG�WR�WKH�,'�FRPSDUDWRU�DUH�VKRZQ�LQ�)LJXUH �������86%�����2Q�WKH�*R�0RGXOH��DQG�WKHLU
UHODWHG�SDUDPHWHUV�DUH�VKRZQ�LQ�7DEOH ������27*�(OHFWULFDO�&KDUDFWHULVWLFV��

7KH�VWDWXV�RI�,G*QG�FDQ�EH�UHDG�E\�UHDGLQJ�WKH�8/3,�86%�,QWHUUXSW�6WDWXV�UHJLVWHU��ELW����,W�FDQ�DOVR�EH�VHW�WR�JHQHUDWH
DQ�LQWHUUXSW��LQ�KRVW�PRGH��ZKHQ�,G*QG�FKDQJHV�ZLWK�WKH�8/3,�,QWHUUXSW�(QDEOH�UHJLVWHUV�

����� 9%86�&21752/

7KH�86%�����LQFOXGHV�DOO�RI�WKH�9EXV�FRPSDUDWRUV�UHTXLUHG�IRU�27*��7KH�9EXV9OG��6HVV9OG��DQG�6HVV(QG�FRPSDUD�
WRUV�DUH�IXOO\�LQWHJUDWHG�LQWR�WKH�86%������7KHVH�FRPSDUDWRUV�DUH�XVHG�WR�HQVXUH�WKH�9EXV�YROWDJH�LV�WKH�FRUUHFW�YDOXH
IRU�SURSHU�86%�RSHUDWLRQ�

7KH�9EXV9OG�FRPSDUDWRU�LV�XVHG�E\�WKH�/LQN��ZKHQ�FRQILJXUHG�DV�DQ�$�GHYLFH��WR�HQVXUH�WKDW�WKH�9EXV�YROWDJH�RQ�WKH
FDEOH�LV�YDOLG��7KH�6HVV9OG�FRPSDUDWRU�LV�XVHG�E\�WKH�/LQN�ZKHQ�FRQILJXUHG�DV�ERWK�DQ�$�RU�%�GHYLFH�WR�LQGLFDWH�D�VHV�
VLRQ�LV�UHTXHVWHG�RU�YDOLG��)LQDOO\�WKH�6HVV(QG�FRPSDUDWRU�LV�XVHG�E\�WKH�%�GHYLFH�WR�LQGLFDWH�D�86%�VHVVLRQ�KDV�HQGHG�

$OVR�LQFOXGHG�LQ�WKH�9%86�&RQWURO�EORFN�DUH�WKH�UHVLVWRUV�XVHG�IRU�9EXV�SXOVLQJ�LQ�653��7KH�UHVLVWRUV�XVHG�IRU�9%86
SXOVLQJ�LQFOXGH�D�SXOO�GRZQ�WR�JURXQG�DQG�D�SXOO�XS�WR�9''����

������� 6HVV(QG�&RPSDUDWRU

7KH�6HVV(QG�FRPSDUDWRU�LV�GHVLJQHG�WR�WULS�ZKHQ�9EXV�LV�OHVV�WKDQ�����YROWV��:KHQ�9EXV�JRHV�EHORZ�����YROWV�WKH�VHV�
VLRQ�LV�FRQVLGHUHG�WR�EH�HQGHG�DQG�6HVV(QG�ZLOO�WUDQVLWLRQ�IURP���WR����7KH�6HVV(QG�FRPSDWDWRU�FDQ�EH�GLVDEOHG�E\
FOHDULQJ�WKLV�ELW�LQ�ERWK�WKH�ULVLQJ�DQG�IDOOLQJ�LQWHUUXSW�HQDEOH�UHJLVWHUV��:KHQ�GLVDEOHG�WKH�6HVV(QG�ELW�LQ�WKH�LQWHUUXSW
VWDWXV�UHJLVWHU�ZLOO�UHDG����7KH�6HVV(QG�FRPSDUDWRU�WULS�SRLQWV�DUH�GHWDLOHG�LQ�7DEOH ����

������� 6HVV9OG�&RPSDUDWRU

7KH�6HVV9OG�FRPSDUDWRU�LV�XVHG�ZKHQ�WKH�3+<�LV�FRQILJXUHG�DV�ERWK�DQ�$�DQG�%�GHYLFH��:KHQ�FRQILJXUHG�DV�DQ�$
GHYLFH��WKH�6HVV9OG�LV�XVHG�WR�GHWHFW�6HVVLRQ�5HTXHVW�SURWRFRO��653���:KHQ�FRQILJXUHG�DV�D�%�GHYLFH��6HVV9OG�LV�XVHG
WR�GHWHFW�WKH�SUHVHQFH�RI�9EXV��7KH�6HVV9OG�LQWHUUXSWV�FDQ�EH�GLVDEOHG�E\�FOHDULQJ�WKLV�ELW�LQ�ERWK�WKH�ULVLQJ�DQG�IDOOLQJ
LQWHUUXSW�HQDEOH�UHJLVWHUV��:KHQ�WKH�LQWHUUXSWV�DUH�GLVDEOHG��WKH�6HVV9OG�FRPSDUDWRU�LV�QRW�GLVDEOHG�DQG�LWV�VWDWH�FDQ
EH�UHDG�LQ�WKH�LQWHUUXSW�VWDWXV�UHJLVWHU��7KH�6HVV9OG�FRPSDUDWRU�WULS�SRLQW�LV�GHWDLOHG�LQ�7DEOH ����

������� 9EXV9OG�&RPSDUDWRU

7KH�ILQDO�9EXV�FRPSDUDWRU�LV�WKH�9EXV9OG�FRPSDUDWRU��7KLV�FRPSDUDWRU�LV�RQO\�XVHG�ZKHQ�FRQILJXUHG�DV�DQ�$�GHYLFH�
,Q�WKH�27*�SURWRFRO�WKH�$�GHYLFH�LV�UHVSRQVLEOH�WR�HQVXUH�WKDW�WKH�9EXV�YROWDJH�LV�ZLWKLQ�D�FHUWDLQ�UDQJH��7KH�9EXV9OG
FRPSDUDWRU�FDQ�EH�GLVDEOHG�E\�FOHDULQJ�ERWK�WKH�ULVLQJ�DQG�IDOOLQJ�HGJH�LQWHUUXSWV��:KHQ�GLVDEOHG�D�UHDG�RI�ELW����LQ�WKH
,QWHUUXSW�6WDWXV�5HJLVWHU�ZLOO�UHWXUQ�D����7KH�9EXV9OG�FRPSDUDWRU�WULS�SRLQWV�DUH�GHWDLOHG�LQ�7DEOH ����

:KHQ�WKH�$�GHYLFH�LV�DEOH�WR�SURYLGH������P$�LW�PXVW�HQVXUH�9EXV�GRHVQ¶W�JR�EHORZ�����YROWV��,I�WKH�$�GHYLFH�FDQ�SUR�
YLGH��������P$�RQ�9EXV�LW�PXVW�HQVXUH�WKDW�9EXV�GRHV�QRW�JR�EHORZ������YROWV�

7KH�LQWHUQDO�9EXV�FRPSDUDWRU�LV�GHVLJQHG�WR�HQVXUH�WKDW�9EXV�UHPDLQV�DERYH�����YROWV��,I�WKH�GHVLJQ�LV�UHTXLUHG�WR�VXS�
SO\�RYHU����P$�WKH�86%�����SURYLGHV�DQ�LQSXW�IRU�D�PRUH�DFFXUDWH�9EXV�FRPSDUDWRU�RU�IDXOW��RYHU�FXUUHQW��GHWHFWLRQ
GHVFULEHG�LQ�6HFWLRQ���������([WHUQDO�9EXV�,QGLFDWRU��

������� 9EXV�3XOO�XS�DQG�3XOO�GRZQ�5HVLVWRUV

,Q�DGGLWLRQ�WR�WKH�LQWHUQDO�9EXV�FRPSDUDWRUV�WKH�86%�����DOVR�LQFOXGHV�WKH�LQWHJUDWHG�9EXV�SXOO�XS�DQG�SXOO�GRZQ�UHVLV�
WRUV�XVHG�IRU�9EXV�3XOVLQJ��7R�GLVFKDUJH�WKH�9EXV�YROWDJH��VR�WKDW�D�6HVVLRQ�5HTXHVW�FDQ�EHJLQ��WKH�86%�����SURYLGHV
D�SXOO�GRZQ�UHVLVWRU�IURP�9EXV�WR�*URXQG��7KLV�UHVLVWRU�LV�FRQWUROOHG�E\�WKH�'LVFKDUJH9EXV�ELW���RI�WKH�27*�&RQWURO
UHJLVWHU��GHILQHG�LQ�WKH�8/3,�VSHFLILFDWLRQV��7KH�SXOO�XS�UHVLVWRU�LV�FRQQHFWHG�EHWZHHQ�9EXV�DQG�9''�����7KLV�UHVLVWRU
LV�XVHG�WR�SXOO�9EXV�DERYH�����YROWV�VR�WKDW�WKH�$�'HYLFH�NQRZV�WKDW�D�86%�VHVVLRQ�KDV�EHHQ�UHTXHVWHG��7KH�VWDWH�RI
WKH�SXOO�XS�UHVLVWRU�LV�FRQWUROOHG�E\�WKH�ELW���&KDUJH9EXV�RI�WKH�27*�&RQWURO�UHJLVWHU��GHILQHG�LQ�WKH�8/3,�VSHFLILFDWLRQV�
7KH�3XOO�8S�DQG�3XOO�'RZQ�UHVLVWRU�YDOXHV�DUH�GHWDLOHG�LQ�7DEOH ����

1RWH� 7KH�27*�6XSSOHPHQW�VSHFLILHV�D�YROWDJH�UDQJH�IRU�$�'HYLFH�6HVVLRQ�9DOLG�DQG�%�'HYLFH�6HVVLRQ�9DOLG
FRPSDUDWRU��7KH�86%�����3+<�FRPELQHV�WKH�WZR�FRPSDUDWRUV�LQWR�RQH�DQG�XVHV�WKH�QDUURZHU�WKUHVKROG
UDQJH�
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������� 9EXV�,QSXW�,PSHGDQFH

7KH�27*�6XSSOHPHQW�UHTXLUHV�DQ�$�'HYLFH�WKDW�VXSSRUWV�6HVVLRQ�UHTXHVW�SURWRFRO�WR�KDYH�DQ�LQSXW�LPSHGDQFH�OHVV
WKDQ����NRKP�DQG�JUHDWHU�WKH���NRKP�WR�JURXQG��,Q�DGGLWLRQ��LI�FRQILJXUHG�DV�D�%�'HYLFH��WKH�3+<�FDQQRW�GUDZ�PRUH
WKHQ����X$�IURP�9EXV��7KH�86%�����SURYLGHV�D���N �QRPLQDO�UHVLVWDQFH�WR�JURXQG�ZKLFK�PHHWV�WKH�DERYH�UHTXLUH�
PHQWV��VHH�7DEOH ����

����� '5,9,1*�(;7(51$/�9%86

:KHQ�D�V\VWHP�LV�RSHUDWLQJ�DV�D�KRVW��LW� LV�UHTXLUHG�WR�VRXUFH���YROWV�RQ�9%86��7KH�86%�����IXOO\�VXSSRUWV�9%86
SRZHU�FRQWURO�XVLQJ�H[WHUQDO�GHYLFHV��7KH�86%�����SURYLGHV�DQ�DFWLYH�KLJK�FRQWURO�VLJQDO��&3(1��ZKLFK�LV�GHGLFDWHG
WR�FRQWUROOLQJ�WKH�9EXV�VXSSO\�ZKHQ�FRQILJXUHG�DV�DQ�$�'HYLFH��7KH�86%�����DOVR�VXSSRUWV�H[WHUQDO�9EXV�IDXOW�GHWHF�
WLRQ�GHWDLOHG�LQ�6HFWLRQ ������

&3(1�LV�DVVHUWHG�ZKHQ�WKH�8/3,�27*�&RQWURO�UHJLVWHU�ELW���'UY9EXV�RU�ELW����'UY9EXV([WHUQDO�LV�VHW�KLJK��7R�EH�FRP�
SDWLEOH�ZLWK�/LQN�GHVLJQV�WKDW�VXSSRUW�ERWK�LQWHUQDO�DQG�H[WHUQDO�9EXV�VXSSOLHV�WKH�'UY9EXV�DQG�'UY9EXV([WHUQDO�ELWV
LQ�WKH�27*�&RQWURO�5HJLVWHU�DUH�RU¶G�WRJHWKHU��7KLV�HQDEOHV�WKH�/LQN�WR�VHW�HLWKHU�ELW�WR�DFFHVV�WKH�H[WHUQDO�9EXV�HQDEOH
�&3(1���7KLV�ORJLF�LV�VKRZQ�LQ�)LJXUH �������86%�����2Q�WKH�*R�0RGXOH���'UY9EXV�DQG�'UY9EXV([WHUQDO�DUH�VHW�WR��
RQ�325�

����� (;7(51$/�9%86�,1',&$725

7KH�86%�����KDV�IXOO\�LPSOHPHQWHG�WKH�([WHUQDO�9EXV�GHWHFWLRQ�GHVFULEHG�LQ�WKH�8/3,�����VSHFLILFDWLRQ��7KH�EORFN�GLD�
JUDP�RI�WKH�([WHUQDO�9EXV�GHWHFWLRQ�LV�VKRZQ�LQ�)LJXUH �����DQG�LQ�7DEOH �����

1RWH���� 0LFURFKLS� GRHV� QRW� UHFRPPHQG� XVLQJ� WKH� ([WHUQDO9EXV� VLJQDO� TXDOLILHG� ZLWK� WKH� LQWHUQDO� 9EXV9OG
FRPSDUDWRU�

1RWH���� $�SHULSKHUDO�VKRXOG�QRW�XVH�9EXV9OG�WR�EHJLQ�RSHUDWLRQ��7KH�SHULSKHUDO�VKRXOG�XVH�6HVV9OG�EHFDXVH
WKH�LQWHUQDO�9EXV9OG�WKUHVKROG�FDQ�EH�DERYH�WKH�9EXV�YROWDJH�UHTXLUHG�IRU�86%�SHULSKHUDO�RSHUDWLRQ�

$�KRVW�3+<�PD\�XVH�DQ�DFWLYH�KLJK�RU�ORZ�IDXOW�E\�VHWWLQJ�WKH�,QGLFDWRU&RPSOHPHQW�ELW�>�@�LQ�WKH�,QWHUIDFH�&RQWURO�UHJ�
LVWHU��$OVR�WKLV�LPSOHPHQWDWLRQ�VXSSRUWV�WKH�,QGLFDWRU3DVV7KUX�ELW�>�@�LQ�WKH�,QWHUIDFH�&RQWURO�UHJLVWHU��ZKLFK�DOORZV�D
FKRLFH�RI�KDYLQJ�WKH�([WHUQDO�9EXV�LQSXW�TXDOLILHG��DQG¶HG��ZLWK�WKH�H[WHUQDO�YEXV�FRPSDUDWRU�RXWSXW��7R�XVH�WKH�([WHUQDO
9EXV�,QSXW�WKH�8VH([WHUQDO9EXV,QGLFDWRU�ELW�>�@�PXVW�EH�VHW�LQ�WKH�27*�FRQWURO�UHJLVWHU��7KH�GHIDXOW�LV�QRW�WR�XVH�WKLV
LQSXW�

7KH�(;79%86�SLQ�KDV�D�EXLOW�LQ�SXOO�GRZQ�UHVLVWRU�WKDW�LV�FRQWUROOHG�E\�WKH�8VH([WHUQDO9EXV,QGLFDWRU�ELW�>�@�RI�WKH�27*
FRQWURO�UHJLVWHU��:KHQ�8VH([WHUQDO9EXV,QGLFDWRU�LV�VHW�WR����GHIDXOW��WKH�SXOO�GRZQ�UHVLVWRU�LV�DFWLYDWHG�WR�SUHYHQW�WKH
SLQ�IURP�IORDWLQJ�ZKHQ�LW�LV�XQXVHG��:KHQ�8VH([WHUQDO9EXV,QGLFDWRU�LV�VHW�WR���WKH�SXOO�GRZQ�UHVLVWRU�LV�GLVFRQQHFWHG�

7$%/(������ (;7(51$/�9%86�,1',&$725�/2*,&

7\SLFDO�
$SSOLFDWLRQ

8VH�([WHUQDO�
9%XV�,QGLFDWRU

,QGLFDWRU�3DVV�
7KUX

,QGLFDWRU�
&RPSOHPHQW

5;&0'�9EXV�9DOLG
(QFRGLQJ�6RXUFH

27*�'HYLFH � ; ; ,QWHUQDO�9EXV9OG�FRPSDUDWRU��'HIDXOW�

� � � ([WHUQDO�DFWLYH�KLJK�9EXV9OG�VLJQDO

� � � ([WHUQDO�DFWLYH�ORZ�9EXV9OG�VLJQDO

� � � ([WHUQDO�DFWLYH�KLJK�SRZHU�IDXOW�VLJQDO�
TXDOLILHG�ZLWK�LQWHUQDO�9EXV9OG�FRPSDUDWRU��
�1RWH�����

� � � ([WHUQDO�DFWLYH�ORZ�SRZHU�IDXOW�VLJQDO�
TXDOLILHG�ZLWK�LQWHUQDO�9EXV9OG�FRPSDUDWRU��
�1RWH�����

6WDQGDUG�+RVW � � � ([WHUQDO�DFWLYH�KLJK�SRZHU�IDXOW�VLJQDO

� � � ([WHUQDO�DFWLYH�ORZ�SRZHU�IDXOW�VLJQDO

6WDQGDUG�
3HULSKHUDO

� ; ; ,QWHUQDO�9EXV9OG�FRPSDUDWRU��7KLV�VKRXOG�
QRW�EH�XVHG�E\�WKH�/LQN���1RWH�����
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86%����

��� $33/,&$7,21�127(6

7KH�86%�����UHTXLUHV�IHZ�H[WHUQDO�FRPSRQHQWV�DV�VKRZQ�LQ�WKH�DSSOLFDWLRQ�GLDJUDPV��,Q�VRPH�DSSOLFDWLRQV��WKH�SRZHU
VXSSOLHG�RQ�WKH�9%86�DQG�*1'�SLQV�RI�WKH�86%�FRQQHFWRU�LV�XVHG�DV�WKH�VRXUFH�RI�V\VWHP�SRZHU��7KH�86%����VWDQGDUG
UHVWULFWV�WKH�YROWDJH�DW�WKH�9%86�SLQ�WR�D�PD[LPXP�YDOXH�RI�����9��,Q�VRPH�DSSOLFDWLRQV��LW�PD\�EH�UHTXLUHG�WR�SURYLGH
SURWHFWLRQ�WR�WKH�86%�����9%86�SLQ�LI�WKH�9%86�YROWDJH�H[FHHGV�WKH�86%����VSHFLILFDWLRQV��

2QH�PHWKRG�RI�SURWHFWLQJ�WKH�9%86�SLQ�IURP�H[FHVVLYH�YROWDJH��WUDQVLHQWV��LV�WR�SODFH�D�UHVLVWRU��59%86��LQ�VHULHV�DV
VKRZQ� LQ� )LJXUH ����� �86%����� $SSOLFDWLRQ� 'LDJUDP� �3HULSKHUDO��� DQG� )LJXUH ����� �86%����� $SSOLFDWLRQ�'LDJUDP
�+RVW�RU�27*����7KH�UHVLVWRU�SURYLGHV�SURWHFWLRQ�DJDLQVW�WUDQVLHQWV�WKDW�H[FHHG�WKH�YDOXH�RI�99%86�SURYLGHG�LQ�7DEOH ��
����5HFRPPHQGHG�2SHUDWLQJ�&RQGLWLRQV���:KHQ�59%86�LV�LQVWDOOHG��WKH�WUDQVLHQW�PXVW�QRW�EH�DOORZHG�WR�H[FHHG�WKH
YDOXH�RI�99%86�IRU�ORQJHU�WKDQ����� V�

7R�SURWHFW�WKH�9%86�SLQ�DJDLQVW�D�VWHDG\�VWDWH�YROWDJH�RQ�WKH�86%�FRQQHFWRU�WKDW�H[FHHGV�WKH�YDOXH�RI�99%86�SURYLGHG
LQ�7DEOH �����DQ�2YHU�9ROWDJH�3URWHFWLRQ��293��FRPSRQHQW�FDQ�EH�XVHG�DV�VKRZQ�LQ�)LJXUH ������86%�����$SSOLFDWLRQ
'LDJUDP��3HULSKHUDO�ZLWK�2YHU�9ROWDJH�3URWHFWLRQ���

,Q�DGGLWLRQ�WR�WKH�FDSDFLWRUV�VKRZQ�LQ�WKH�DSSOLFDWLRQ�GLDJUDPV��HDFK�9''�SLQ�VKRXOG�KDYH�DQ�DGGLWLRQDO�FDSDFLWRU�WR
JURXQG��RI�YDOXH������RU����� )��QRW�VKRZQ�IRU�FODULW\���$SSUR[LPDWHO\�HTXDO�QXPEHUV�RI�HDFK�YDOXH�VKRXOG�EH�XVHG�

7$%/(����� &20321(17�9$/8(6�,1�$33/,&$7,21�',$*5$06

5HIHUHQFH
'HVLJQDWRU

9DOXH 'HVFULSWLRQ 1RWHV

&287 ��� ) %\SDVV�FDSDFLWRUV�WR�JURXQG���� (65��
IRU�UHJXODWRU�VWDELOLW\�

3ODFH�DV�FORVH�DV�SRVVLEOH�WR�WKH�
3+<�

&9%86 6HH�7DEOH �����
�&DSDFLWDQFH�
9DOXHV�DW�9%86�RI�
86%�&RQQHFWRU�

&DSDFLWRU�WR�JURXQG�UHTXLUHG�E\�WKH�
86%�6SHFLILFDWLRQ��0LFURFKLS�
UHFRPPHQGV��� (65�

3ODFH�QHDU�WKH�86%�FRQQHFWRU�

&%<3 6\VWHP�GHSHQGHQW� %\SDVV�FDSDFLWRU�WR�JURXQG�� 3ODFH�DV�FORVH�DV�SRVVLEOH�WR�WKH�
3+<�

&'&B%/2&. 6\VWHP�GHSHQGHQW� 7KH�86%�FRQQHFWRU�KRXVLQJ�PD\�EH�
$&�FRXSOHG�WR�WKH�GHYLFH�JURXQG��

,QGXVWU\�FRQYHQWLRQ�LV�WR�JURXQG�
RQO\�WKH�KRVW�VLGH�RI�WKH�FDEOH�
VKLHOG�

59%86 0D[�RI���� �LQ�
+RVW�RU�27*�
DSSOLFDWLRQV�

6HULHV�UHVLVWRU�WR�UHGXFH�DQ\�WUDQVLHQW�
YROWDJH�RQ�WKH�9%86�SLQ�RI�WKH�
86%�����

7KH�WUDQVLHQW�PXVW�QRW�EH�DOORZHG�
WR�H[FHHG�WKH�YDOXH�RI�99%86�IRU�
ORQJHU�WKDQ����� V

,'�3LQ 2ND\�WR�OHDYH�1R�&RQQHFWLRQ��1&��
LQ�GHYLFH�PRGH�

7$%/(����� &$3$&,7$1&(�9$/8(6�$7�9%86�2)�86%�&211(&725

02'( 0,1�9DOXH 0$;�9DOXH

+RVW ��� )

'HYLFH � ) �� )

27* � ) ��� )
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��� $SSOLFDWLRQ�'LDJUDPV
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$GGHG�PD[�FXUUHQW� LQIRUPDWLRQ

5HY������
����������

7DEOH ������86%�����3LQ�
'HILQLWLRQV����3LQ�4)1�
3DFNDJH�

0RGLILHG�GHVFULSWLRQ�IRU�SLQ�����ZRUGLQJ�FKDQJHG�
IURP�³GLJLWDO´�WR�³DQDORJ´�

7DEOH ������8/3,�,QWHUIDFH�
7LPLQJ�

$GG�PLQ�YDOXH�WR�2XWSXW�GHOD\

&RYHU���7LWOH $GGHG�27*�WR�7LWOH
&KDQJHG�WR�27*�YHUVLRQ�RI�86%�ORJR�

7$%/(�$��� 5(9,6,21�+,6725<��&217,18('�

5HYLVLRQ 6HFWLRQ�)LJXUH�(QWU\ &RUUHFWLRQ



86%����

'6��������&�SDJH��� �����������0LFURFKLS�7HFKQRORJ\�,QF�

7+(�0,&52&+,3�:(%�6,7(

0LFURFKLS�SURYLGHV�RQOLQH�VXSSRUW�YLD�RXU�:::�VLWH�DW�ZZZ�PLFURFKLS�FRP��7KLV�ZHE�VLWH�LV�XVHG�DV�D�PHDQV�WR�PDNH
ILOHV�DQG�LQIRUPDWLRQ�HDVLO\�DYDLODEOH�WR�FXVWRPHUV��$FFHVVLEOH�E\�XVLQJ�\RXU�IDYRULWH�,QWHUQHW�EURZVHU��WKH�ZHE�VLWH�FRQ�
WDLQV�WKH�IROORZLQJ�LQIRUPDWLRQ�

� 3URGXFW�6XSSRUW�±�'DWD�VKHHWV�DQG�HUUDWD��DSSOLFDWLRQ�QRWHV�DQG�VDPSOH�SURJUDPV��GHVLJQ�UHVRXUFHV��XVHU¶V�
JXLGHV�DQG�KDUGZDUH�VXSSRUW�GRFXPHQWV��ODWHVW�VRIWZDUH�UHOHDVHV�DQG�DUFKLYHG�VRIWZDUH

� *HQHUDO�7HFKQLFDO�6XSSRUW�±�)UHTXHQWO\�$VNHG�4XHVWLRQV��)$4���WHFKQLFDO�VXSSRUW�UHTXHVWV��RQOLQH�GLVFXVVLRQ�
JURXSV��0LFURFKLS�FRQVXOWDQW�SURJUDP�PHPEHU�OLVWLQJ

� %XVLQHVV�RI�0LFURFKLS�±�3URGXFW�VHOHFWRU�DQG�RUGHULQJ�JXLGHV��ODWHVW�0LFURFKLS�SUHVV�UHOHDVHV��OLVWLQJ�RI�VHPL�
QDUV�DQG�HYHQWV��OLVWLQJV�RI�0LFURFKLS�VDOHV�RIILFHV��GLVWULEXWRUV�DQG�IDFWRU\�UHSUHVHQWDWLYHV

&86720(5�&+$1*(�127,),&$7,21�6(59,&(

0LFURFKLS¶V�FXVWRPHU�QRWLILFDWLRQ�VHUYLFH�KHOSV�NHHS�FXVWRPHUV�FXUUHQW�RQ�0LFURFKLS�SURGXFWV��6XEVFULEHUV�ZLOO�UHFHLYH
H�PDLO�QRWLILFDWLRQ�ZKHQHYHU� WKHUH�DUH�FKDQJHV��XSGDWHV��UHYLVLRQV�RU�HUUDWD�UHODWHG�WR�D�VSHFLILHG�SURGXFW� IDPLO\�RU
GHYHORSPHQW�WRRO�RI�LQWHUHVW�

7R�UHJLVWHU��DFFHVV�WKH�0LFURFKLS�ZHE�VLWH�DW�ZZZ�PLFURFKLS�FRP��8QGHU�³6XSSRUW´��FOLFN�RQ�³&XVWRPHU�&KDQJH�1RWLIL�
FDWLRQ´�DQG�IROORZ�WKH�UHJLVWUDWLRQ�LQVWUXFWLRQV�

&86720(5�6833257

8VHUV�RI�0LFURFKLS�SURGXFWV�FDQ�UHFHLYH�DVVLVWDQFH�WKURXJK�VHYHUDO�FKDQQHOV�

� 'LVWULEXWRU�RU�5HSUHVHQWDWLYH

� /RFDO�6DOHV�2IILFH

� )LHOG�$SSOLFDWLRQ�(QJLQHHU��)$(�

� 7HFKQLFDO�6XSSRUW

&XVWRPHUV�VKRXOG�FRQWDFW�WKHLU�GLVWULEXWRU��UHSUHVHQWDWLYH�RU�ILHOG�DSSOLFDWLRQ�HQJLQHHU��)$(��IRU�VXSSRUW��/RFDO�VDOHV
RIILFHV�DUH�DOVR�DYDLODEOH�WR�KHOS�FXVWRPHUV��$�OLVWLQJ�RI�VDOHV�RIILFHV�DQG�ORFDWLRQV�LV�LQFOXGHG�LQ�WKH�EDFN�RI�WKLV�GRFX�
PHQW�

7HFKQLFDO�VXSSRUW�LV�DYDLODEOH�WKURXJK�WKH�ZHE�VLWH�DW��KWWS���ZZZ�PLFURFKLS�FRP�VXSSRUW


