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�������� 5HFHLYHU�RSHUDWLRQ �������������������������������������������������������������������������������������������������������������������������������� ��
�������� 6WDWH�WUDQVLWLRQ�GLDJUDP�DQG�PHFKDQLVP����������������������������������������������������������������������������������������������� ��

�� 81,�UHODWHG�2$0�IXQFWLRQV ��������������������������������������������������������������������������������������������������������������������
���� 7UDQVPLVVLRQ�RYHUKHDG�DOORFDWLRQ �������������������������������������������������������������������������������������������������������������������� ��
���� 2$0�FHOO�LGHQWLILFDWLRQ ����������������������������������������������������������������������������������������������������������������������������������� ��
���� $OORFDWLRQ�RI�2$0�IXQFWLRQV�LQ�LQIRUPDWLRQ�ILHOG������������������������������������������������������������������������������������������� ��
���� 0DLQWHQDQFH�VLJQDOV ����������������������������������������������������������������������������������������������������������������������������������������� ��
���� 7UDQVPLVVLRQ�SHUIRUPDQFH�PRQLWRULQJ������������������������������������������������������������������������������������������������������������� ��
���� &RQWURO�FRPPXQLFDWLRQ������������������������������������������������������������������������������������������������������������������������������������ ��

�� 2SHUDWLRQDO�IXQFWLRQV�������������������������������������������������������������������������������������������������������������������������������
���� 'HVFULSWLRQ�RI�VLJQDOV�DW�WKH�LQWHUIDFH �������������������������������������������������������������������������������������������������������������� ��
������ 6LJQDOV�GHILQHG�LQ�,78�7�5HFRPPHQGDWLRQ�,������������������������������������������������������������������������������������������ ��
������ &HOO�GHOLQHDWLRQ�VLJQDOV������������������������������������������������������������������������������������������������������������������������������� ��
���� 'HILQLWLRQV�RI�VWDWH�WDEOHV�DW�QHWZRUN�DQG�XVHU�VLGHV ���������������������������������������������������������������������������������������� ��
������ /D\HU���VWDWHV�RQ�WKH�XVHU�VLGH�RI�WKH�LQWHUIDFH ������������������������������������������������������������������������������������������� ��
������ /D\HU���VWDWHV�DW�WKH�QHWZRUN�VLGH�RI�WKH�LQWHUIDFH �������������������������������������������������������������������������������������� ��
������ 'HILQLWLRQ�RI�SULPLWLYHV ������������������������������������������������������������������������������������������������������������������������������ ��
������ 6WDWH�WDEOHV�������������������������������������������������������������������������������������������������������������������������������������������������� ��
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$QQH[�$��LQIRUPDWLYH�� ,PSDFW�RI�UDQGRP�ELW�HUURUV�RQ�FHOO�GHOLQHDWLRQ�SHUIRUPDQFH �������������������

$QQH[�%��LQIRUPDWLYH�� 'LVWULEXWHG�6DPSOH�6FUDPEOHU�LPSOHPHQWDWLRQ�H[DPSOH����������������������������

+LVWRU\����������������������������������������������������������������������������������������������������������������������������������������������������������������
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,QWHOOHFWXDO�3URSHUW\�5LJKWV
,35V�HVVHQWLDO�RU�SRWHQWLDOO\�HVVHQWLDO�WR�WKH�SUHVHQW�GRFXPHQW�PD\�KDYH�EHHQ�GHFODUHG�WR�(76,��7KH�LQIRUPDWLRQ
SHUWDLQLQJ�WR�WKHVH�HVVHQWLDO�,35V��LI�DQ\��LV�SXEOLFO\�DYDLODEOH�IRU�(76,�PHPEHUV�DQG�QRQ�PHPEHUV��DQG�FDQ�EH�IRXQG
LQ�65�����������,QWHOOHFWXDO�3URSHUW\�5LJKWV��,35V���(VVHQWLDO��RU�SRWHQWLDOO\�(VVHQWLDO��,35V�QRWLILHG�WR�(76,�LQ�UHVSHFW
RI�(76,�VWDQGDUGV���ZKLFK�LV�DYDLODEOH�IURP�WKH�(76,�6HFUHWDULDW��/DWHVW�XSGDWHV�DUH�DYDLODEOH�RQ�WKH�(76,�:HE�VHUYHU
�KWWS���ZZZ�HWVL�RUJ�LSU��

3XUVXDQW�WR�WKH�(76,�,35�3ROLF\��QR�LQYHVWLJDWLRQ��LQFOXGLQJ�,35�VHDUFKHV��KDV�EHHQ�FDUULHG�RXW�E\�(76,��1R�JXDUDQWHH
FDQ�EH�JLYHQ�DV�WR�WKH�H[LVWHQFH�RI�RWKHU�,35V�QRW�UHIHUHQFHG�LQ�65����������RU�WKH�XSGDWHV�RQ�WKH�(76,�:HE�VHUYHU�
ZKLFK�DUH��RU�PD\�EH��RU�PD\�EHFRPH��HVVHQWLDO�WR�WKH�SUHVHQW�GRFXPHQW�

)RUHZRUG
7KLV�(XURSHDQ�6WDQGDUG��7HOHFRPPXQLFDWLRQV�VHULHV��KDV�EHHQ�SURGXFHG�E\�(76,�7HFKQLFDO�&RPPLWWHH�7UDQVPLVVLRQ
DQG�0XOWLSOH[LQJ��70��

7KH�SUHVHQW�GRFXPHQW�GHILQHV�WKH�FHOO�EDVHG�XVHU�QHWZRUN�DFFHVV�SK\VLFDO�OD\HU�LQWHUIDFHV�WR�EH�DSSOLHG�WR�WKH�7%��6%
UHIHUHQFH�SRLQWV�RI�WKH�UHIHUHQFH�FRQILJXUDWLRQV�RI�WKH�%URDGEDQG�,QWHJUDWHG�6HUYLFHV�'LJLWDO�1HWZRUN��%�,6'1�
8VHU�1HWZRUN�,QWHUIDFH��81,��DW���������NELW�V�DQG���������NELW�V��IRU�%�,6'1�DSSOLFDWLRQV��,W�DGGUHVVHV�VHSDUDWHO\�WKH
3K\VLFDO�0HGLD�'HSHQGDQW��30'��DQG�7UDQVPLVVLRQ�&RQYHUJHQFH��7&��VXEOD\HUV�XVHG�DW�WKHVH�LQWHUIDFHV�DQG�DGGUHVVHV
DOVR�WKH�LPSOHPHQWDWLRQ�RI�81,�UHODWHG�SK\VLFDO�OD\HU�2SHUDWLRQV�$QG�0DLQWHQDQFH��2$0��IXQFWLRQV�

7KH�SUHVHQW�GRFXPHQW�WDNHV�LQWR�DFFRXQW�WKH�UHFRPPHQGDWLRQV�JLYHQ�LQ�,78�7�5HFRPPHQGDWLRQV�,�����>�@��,�������>�@
DQG�,�������>�D@�

1DWLRQDO�WUDQVSRVLWLRQ�GDWHV

'DWH�RI�DGRSWLRQ�RI�WKLV�(1� ��$XJXVW�����

'DWH�RI�ODWHVW�DQQRXQFHPHQW�RI�WKLV�(1��GRD�� ���1RYHPEHU�����

'DWH�RI�ODWHVW�SXEOLFDWLRQ�RI�QHZ�1DWLRQDO�6WDQGDUG
RU�HQGRUVHPHQW�RI�WKLV�(1��GRS�H�� ���0D\�����

'DWH�RI�ZLWKGUDZDO�RI�DQ\�FRQIOLFWLQJ�1DWLRQDO�6WDQGDUG��GRZ�� ���0D\�����
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� 6FRSH
7KH�SUHVHQW�GRFXPHQW�GHILQHV�WKH�SK\VLFDO�OD\HU�LQWHUIDFH�WR�EH�DSSOLHG�WR�WKH�6%�DQG�7%�UHIHUHQFH�SRLQWV�RI�WKH
UHIHUHQFH�FRQILJXUDWLRQV�RI�WKH�%URDGEDQG�,QWHJUDWHG�6HUYLFHV�'LJLWDO�1HWZRUN��%�,6'1��FHOO�EDVHG�8VHU�1HWZRUN
,QWHUIDFH��81,��DW���������NELW�V�DQG���������NELW�V��,W�DGGUHVVHV�VHSDUDWHO\�WKH�3K\VLFDO�0HGLD�'HSHQGDQW��30'��DQG
7UDQVPLVVLRQ�&RQYHUJHQFH��7&��VXEOD\HUV�XVHG�DW�WKHVH�LQWHUIDFHV��DQG�DGGUHVV�DOVR�WKH�LPSOHPHQWDWLRQ�RI�81,�UHODWHG
SK\VLFDO�OD\HU�2$0�IXQFWLRQV�

7KH�VHOHFWLRQ�RI�WKH�SK\VLFDO�PHGLXP�IRU�WKH�LQWHUIDFHV�DW�WKH�6%�DQG�7%�UHIHUHQFH�SRLQWV�VKRXOG�WDNH�LQWR�DFFRXQW�WKDW
RSWLFDO�ILEUH�LV�DJUHHG�DV�WKH�SUHIHUUHG�PHGLXP�WR�EH�XVHG�WR�FDEOH�FXVWRPHU�HTXLSPHQW��+RZHYHU��LQ�RUGHU�WR�DOORZ�WKH
XVH�RI�H[LVWLQJ�FDEOLQJ�RI�FXVWRPHU�HTXLSPHQW��RWKHU�WUDQVPLVVLRQ�PHGLD��H�J��WZLVWHG�SDLUV�DQG�FRD[LDO�FDEOHV��VKRXOG
QRW�EH�SUHFOXGHG��$OVR��LPSOHPHQWDWLRQV�VKRXOG�DOORZ�WHUPLQDO�LQWHUFKDQJHDELOLW\�

7KH�SUHVHQW�GRFXPHQW�UHIOHFWV�LQ�LWV�VWUXFWXUH�DQG�FRQWHQW�WKH�GHVLUH�WR�WDNH�FDUH�RI�VXFK�HDUO\�FRQILJXUDWLRQV�DQG
LQWURGXFHV�D�GHJUHH�RI�IUHHGRP�ZKHQ�FKRRVLQJ�D�SK\VLFDO�PHGLXP�DW�WKH�SK\VLFDO�OD\HU�

� 5HIHUHQFHV
7KH�IROORZLQJ�GRFXPHQWV�FRQWDLQ�SURYLVLRQV�ZKLFK��WKURXJK�UHIHUHQFH�LQ�WKLV�WH[W��FRQVWLWXWH�SURYLVLRQV�RI�WKH�SUHVHQW
GRFXPHQW�

� 5HIHUHQFHV�DUH�HLWKHU�VSHFLILF��LGHQWLILHG�E\�GDWH�RI�SXEOLFDWLRQ��HGLWLRQ�QXPEHU��YHUVLRQ�QXPEHU��HWF���RU
QRQ�VSHFLILF�

� )RU�D�VSHFLILF�UHIHUHQFH��VXEVHTXHQW�UHYLVLRQV�GR�QRW�DSSO\�

� )RU�D�QRQ�VSHFLILF�UHIHUHQFH��WKH�ODWHVW�YHUVLRQ�DSSOLHV�

$�QRQ�VSHFLILF�UHIHUHQFH�WR�DQ�(76�VKDOO�DOVR�EH�WDNHQ�WR�UHIHU�WR�ODWHU�YHUVLRQV�SXEOLVKHG�DV�DQ�(1�ZLWK�WKH�VDPH
QXPEHU�

>�@ ,78�7�5HFRPPHQGDWLRQ�*�������&KDUDFWHULVWLFV�RI�D�VLQJOH�PRGH�RSWLFDO�ILEUH�FDEOH��

>�@ (76�����������7UDQVPLVVLRQ�DQG�0XOWLSOH[LQJ��70���3K\VLFDO�DQG�HOHFWULFDO�FKDUDFWHULVWLFV�RI
KLHUDUFKLFDO�GLJLWDO�LQWHUIDFHV�IRU�HTXLSPHQW�XVLQJ�WKH�������NELW�V���EDVHG�SOHVLRFKURQRXV�RU
V\QFKURQRXV�GLJLWDO�KLHUDUFKLHV��

>�@ (76�����������7UDQVPLVVLRQ�DQG�0XOWLSOH[LQJ��70���2SWLFDO�LQWHUIDFHV�IRU�HTXLSPHQWV�DQG
V\VWHPV�UHODWLQJ�WR�WKH�6\QFKURQRXV�'LJLWDO�+LHUDUFK\�>,78�7�5HFRPPHQGDWLRQ�*�����������
PRGLILHG@��

>�@ ,78�7�5HFRPPHQGDWLRQ�,�������9RFDEXODU\�RI�WHUPV�IRU�EURDGEDQG�DVSHFWV�RI�,6'1��

>�@ ,78�7�5HFRPPHQGDWLRQ�,�������%�,6'1�SURWRFRO�UHIHUHQFH�PRGHO�DQG�LWV�DSSOLFDWLRQ��

>�@ ,78�7�5HFRPPHQGDWLRQ�,��������������%�,6'1�$70�OD\HU�VSHFLILFDWLRQ��

>�@ ,78�7�5HFRPPHQGDWLRQ�,��������������%�,6'1�XVHU�QHWZRUN�LQWHUIDFH��

>�@ ,78�7�5HFRPPHQGDWLRQ�,����������������%�,6'1�XVHU�QHWZRUN�LQWHUIDFH���3K\VLFDO�OD\HU
VSHFLILFDWLRQ�IRU���������NELW�V�DQG���������NELW�V���*HQHUDO�FKDUDFWHULVWLFV��

>�D@ ,78�7�5HFRPPHQGDWLRQ�,����������������%�,6'1�XVHU�QHWZRUN�LQWHUIDFH���3K\VLFDO�OD\HU
VSHFLILFDWLRQ�IRU���������NELW�V�DQG���������NELW�V��

>�@ ,78�7�5HFRPPHQGDWLRQ�,��������������%�,6'1�RSHUDWLRQ�DQG�PDLQWHQDQFH�SULQFLSOHV�DQG
IXQFWLRQV��

>��@ ,78�7�5HFRPPHQGDWLRQ�;�������,QIRUPDWLRQ�WHFKQRORJ\���2SHQ�6\VWHPV�,QWHUFRQQHFWLRQ���%DVLF
UHIHUHQFH�PRGHO��7KH�EDVLF�PRGHO��
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>��@ ,�(76�����������%URDGEDQG�,QWHJUDWHG�6HUYLFHV�'LJLWDO�1HWZRUN��%�,6'1���%�,6'1�2SHUDWLRQ
$QG�0DLQWHQDQFH��2$0��SULQFLSOHV�DQG�IXQFWLRQV��

>��@ ,(&�����������6DIHW\�RI�ODVHU�SURGXFWV��3DUW����(TXLSPHQW�FODVVLILFDWLRQ�UHTXLUHPHQWV�DQG�XVHU
V
JXLGH��

>��@ ,(&���������6DIHW\�RI�LQIRUPDWLRQ�WHFKQRORJ\�HTXLSPHQW���

>��@ ,78�7�5HFRPPHQGDWLRQ�*�������7KH�FRQWURO�RI�MLWWHU�DQG�ZDQGHU�ZLWKLQ�GLJLWDO�QHWZRUNV�ZKLFK
DUH�EDVHG�RQ�WKH�V\QFKURQRXV�GLJLWDO�KLHUDUFK\��6'+���

>��@ ,78�7�5HFRPPHQGDWLRQ�*�������'LJLWDO�OLQH�V\VWHPV�EDVHG�RQ�WKH�V\QFKURQRXV�GLJLWDO�KLHUDUFK\
IRU�XVH�RQ�RSWLFDO�ILEUH�FDEOHV��

>��@ ,78�7�5HFRPPHQGDWLRQ�*�������(UURU�SHUIRUPDQFH�SDUDPHWHUV�DQG�REMHFWLYHV�IRU�LQWHUQDWLRQDO�
FRQVWDQW�ELW�UDWH�GLJLWDO�SDWKV�DW�RU�DERYH�WKH�SULPDU\�UDWH��

� 'HILQLWLRQV�DQG�DEEUHYLDWLRQV

��� 'HILQLWLRQV
)RU�WKH�SXUSRVHV�RI�WKH�SUHVHQW�GRFXPHQW��WKH�GHILQLWLRQV�JLYHQ�LQ�,78�7�5HFRPPHQGDWLRQ�,�����>�@�DSSO\��LQ�SDUWLFXODU
IRU�WKH�GHILQLWLRQV�RI�LGOH�FHOO��YDOLG�FHOO�DQG�LQYDOLG�FHOO��,Q�DGGLWLRQ��WKH�IROORZLQJ�GHILQLWLRQ�DSSOLHV�

WR�EH�GHILQHG��WKHVH�LWHPV�RU�YDOXHV�DUH�QRW�\HW�VSHFLILHG

��� $EEUHYLDWLRQV
)RU�WKH�SXUSRVHV�RI�WKH�SUHVHQW�GRFXPHQW��WKH�IROORZLQJ�DEEUHYLDWLRQV�DSSO\�

$, $FWLYDWLRQ�,QGLFDWLRQ
$,6 $ODUP�,QGLFDWLRQ�6LJQDO
$70 $V\QFKURQRXV�7UDQVIHU�0RGH
%(5 %LW�(UURU�5DWLR
%�,6'1 %URDGEDQG�,QWHJUDWHG�6HUYLFHV�'LJLWDO�1HWZRUN
%�17 %�,6'1�1HWZRUN�7HUPLQDWLRQ
%�7$ %�,6'1�7HUPLQDO�$GDSWRU
%�7( %�,6'1�7HUPLQDO�(TXLSPHQW
%,3 %LW�,QWHUOHDYHG�3DULW\
%�81, %URDGEDQG�81,
&$79 &$EOH�7HOH9LVLRQ
&(& &HOO�(UURU�&RQWURO
&, &RUUHFWLRQ�,QGLFDWLRQ
&/3 &HOO�/RVV�3ULRULW\
&0, &RGHG�0DUN�,QYHUVLRQ
&5& &\FOLF�5HGXQGDQF\�&KHFN
', 'HDFWLYDWH�,QGLFDWLRQ
'66 'LVWULEXWHG�6DPSOH�6FUDPEOHU
('& (UURU�'HWHFWLRQ�&RGH
(, (UURU�,QGLFDWLRQ
(0& (OHFWURPDJQHWLF�&RPSDWLELOLW\
(0, (OHFWUR0DJQHWLF�,QWHUIHUHQFH
+(& +HDGHU�(UURU�&RQWURO
,6'1 ,QWHJUDWHG�6HUYLFHV�'LJLWDO�1HWZRUN
/$1 /RFDO�$UHD�1HWZRUN
/&' /RVV�RI�&HOO�'HOLQHDWLRQ
/20 /RVV�2I�0DLQWHQDQFH�FHOO
/26 /RVV�2I�6LJQDO
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/6% /HDVW�6LJQLILFDQW�%LW
0$ 0HGLXP�$GDSWRU
0%6 0RQLWRULQJ�%ORFN�6L]H
03+ 0DQDJHPHQW�3K\VLFDO�+HDGHU
06% 0RVW�6LJQLILFDQW�%LW
15= 1RQ�5HWXUQ�WR�=HUR
2$0 2SHUDWLRQ�$QG�0DLQWHQDQFH
2&' 2XW�RI�&HOO�'HOLQHDWLRQ
26, 2SHQ�6\VWHPV�,QWHUFRQQHFWLRQ
3�$,6 3DWK�$ODUP�,QGLFDWLRQ�6LJQDO
3K�6$3 3K\VLFDO�OD\HU�6HUYLFH�$FFHVV�3RLQW
3+ 3K\VLFDO�+HDGHU
30 3K\VLFDO�0HGLXP
SSP SDUWV�SHU�PLOOLRQ
35%6 3VHXGR�5DQGRP�%LQDU\�6HTXHQFH
361 3K\VLFDO�OD\HU�6HTXHQFH�1XPEHU
5', 5HPRWH�'HIHFW�,QGLFDWLRQ
5(% 5HPRWH�(UURUHG�%ORFNV
6'+ 6\QFKURQRXV�'LJLWDO�+LHUDUFK\
67, 6XUIDFH�7UDQVIHU�,PSHGDQFH
7& 7UDQVPLVVLRQ�&RQYHUJHQFH
7)9 7HUPLQDO�)DLOXUH�9ROWDJH
81, 8VHU�1HWZRUN�,QWHUIDFH
9&, 9LUWXDO�&KDQQHO�,GHQWLILHU
93, 9LUWXDO�3DWK�,GHQWLILHU

� 5HIHUHQFH�FRQILJXUDWLRQ�DW�WKH�XVHU�QHWZRUN�LQWHUIDFH

��� )XQFWLRQDO�JURXSV�DQG�UHIHUHQFH�SRLQWV
7KH�UHIHUHQFH�FRQILJXUDWLRQV�GHILQHG�IRU�,QWHJUDWHG�6HUYLFHV�'LJLWDO�1HWZRUN��,6'1��EDVLF�DFFHVV�DQG�SULPDU\�DFFHVV
DUH�FRQVLGHUHG�JHQHUDO�HQRXJK�WR�EH�DSSOLFDEOH�WR�DOO�DVSHFWV�RI�WKH�%�,6'1�DFFHVVHV�

)LJXUH���VKRZV�WKH�%�,6'1�UHIHUHQFH�FRQILJXUDWLRQV�ZKLFK�FRQWDLQ�WKH�IROORZLQJ�

� IXQFWLRQDO�JURXSV��%�17���%�17���%�7(���7(���%�7(���DQG�%�7$�

� UHIHUHQFH�SRLQWV��7%��6%�DQG�5�

%�7(� %�17�

%�7$

5HIHUHQFH�SRLQW

6
%

5 6
%

)XQFWLRQDO�JURXS

%�7$���%URDGEDQG�7HUPLQDO�$GDSWRU
%�7(���%URDGEDQG�7HUPLQDO�(TXLSPHQW
%�17���%URDGEDQG�1HWZRUN�7HUPLQDWLRQ

%�17�

7
%

7(�
RU

%�7(�

)LJXUH����%�,6'1�UHIHUHQFH�FRQILJXUDWLRQV
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,Q�RUGHU�WR�FOHDUO\�LOOXVWUDWH�WKH�EURDGEDQG�DVSHFWV��WKH�QRWDWLRQV�IRU�UHIHUHQFH�SRLQWV�DQG�IRU�IXQFWLRQDO�JURXSV�ZLWK
EURDGEDQG�FDSDELOLWLHV�DUH�DSSHQGHG�ZLWK�WKH�OHWWHU�%��H�J��%�17���7%���7KH�EURDGEDQG�IXQFWLRQDO�JURXSV�DUH�HTXLYDOHQW
WR�WKH�IXQFWLRQDO�JURXSV�GHILQHG�LQ�,6'1��,QWHUIDFHV�DW�WKH�5�UHIHUHQFH�SRLQW�PD\�RU�PD\�QRW�KDYH�EURDGEDQG
FDSDELOLWLHV�

,QWHUIDFHV�DW�UHIHUHQFH�SRLQWV�6%�DQG�7%�ZLOO�EH�VWDQGDUGL]HG��7KHVH�LQWHUIDFHV�ZLOO�VXSSRUW�DOO�,6'1�VHUYLFHV�

��� ([DPSOHV�RI�SK\VLFDO�UHDOL]DWLRQV
)LJXUH���JLYHV�H[DPSOHV�RI�SK\VLFDO�FRQILJXUDWLRQV�LOOXVWUDWLQJ�FRPELQDWLRQV�RI�SK\VLFDO�LQWHUIDFHV�DW�YDULRXV�UHIHUHQFH
SRLQWV��7KH�H[DPSOHV�FRYHU�FRQILJXUDWLRQV�WKDW�FRXOG�EH�VXSSRUWHG�E\�VWDQGDUGL]HG�LQWHUIDFHV�DW�UHIHUHQFH�SRLQWV�6%�DQG
7%��2WKHU�FRQILJXUDWLRQV�PD\�DOVR�H[LVW��)RU�H[DPSOH��SK\VLFDO�FRQILJXUDWLRQV�RI�%�17��PD\�EH�GLVWULEXWHG��RU�XVH
VKDUHG�PHGLXP��WR�VXSSRUW�/RFDO�$UHD�1HWZRUN��/$1��HPXODWLRQ�DQG�RWKHU�DSSOLFDWLRQV�

)LJXUH���LOOXVWUDWHV�SRVVLEOH�SK\VLFDO�FRQILJXUDWLRQV��EXW�GRHV�QRW�SUHFOXGH�DOWHUQDWLYH�FRQILJXUDWLRQV��:KHWKHU�D�VLQJOH
LQWHUIDFH�DW�WKH�6%�UHIHUHQFH�SRLQW�FDQ�FRYHU�GLIIHUHQW�FRQILJXUDWLRQV��DV�LOOXVWUDWHG�LQ�ILJXUH����LV�IRU�IXUWKHU�VWXG\�

)LJXUH���LV�VXEGLYLGHG�LQWR�VHSDUDWH�LWHPV�DV�IROORZV�

� ILJXUHV��D��DQG��E��VKRZ�VHSDUDWH�LQWHUIDFHV�DW�WKH�6%�DQG�7%�UHIHUHQFH�SRLQWV�

� ILJXUHV��F��DQG��G��VKRZ�DQ�LQWHUIDFH�DW�6%�EXW�QRW�DW�7%�

� ILJXUHV��H��DQG��I��VKRZ�DQ�LQWHUIDFH�DW�7%�EXW�QRW�DW�6%�

� ILJXUHV��J��DQG��K��VKRZ�VHSDUDWH�LQWHUIDFHV�DW�6��6%�DQG�7%�

� ILJXUHV��L��DQG��M��VKRZ�LQWHUIDFHV�DW�6%�DQG�7%�ZKLFK�DUH�FRLQFLGHQW�

$GGLWLRQDOO\��ILJXUHV��E����G����I����K��DQG��M��VKRZ�DQ�LQWHUIDFH�DW�UHIHUHQFH�SRLQW�5�
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&RQILJXUDWLRQV�ZKHUH�%�,6'1�DQG�,6'1�SK\VLFDO�LQWHUIDFHV�RFFXU�DW�UHIHUHQFH�SRLQWV�6��6%�DQG�7%
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5

%�7$M�
7(���RU
%�7(�� 6���DQG�7��

FRLQFLGHQW
%%

%�17�%�7(�L�
6���DQG�7��
FRLQFLGHQW

%%

&RQILJXUDWLRQV�ZKHUH�D�VLQJOH�%�,6'1�SK\VLFDO�LQWHUIDFH�RFFXUV�DW�D�ORFDWLRQ�ZKHUH�ERWK�UHIHUHQFH
SRLQWV�6%�DQG�7%�FRLQFLGH

(TXLSPHQW�LPSOHPHQWLQJ
IXQFWLRQDO�JURXSV

3K\VLFDO�LQWHUIDFH�DW�WKH
GHVLJQDWHG�UHIHUHQFH�SRLQW

127(� 7KH�QHHGHG�IRU�DQ�DFFHVV�WR�D�7%�UHIHUHQFH�SRLQW�EHWZHHQ�%�17��DQG�%�17��LV�IRU�IXUWKHU�VWXG\�

)LJXUH����([DPSOHV�RI�SK\VLFDO�FRQILJXUDWLRQV�IRU�EURDGEDQG�XVHU�DSSOLFDWLRQV
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)LJXUH����VKHHW�������([DPSOHV�RI�SK\VLFDO�FRQILJXUDWLRQV�IRU�PXOWLSRLQW�DSSOLFDWLRQV
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127(��� 0HGLXP�$GDSWRU��0$���DFFRPPRGDWHV�WKH�VSHFLILF�WRSRORJ\�RI�WKH�GLVWULEXWHG�%�17���7KH�LQWHUIDFH�DW�:
PD\�LQFOXGH�WRSRORJ\�GHSHQGDQW�HOHPHQWV�DQG�PD\�EH�D�QRQ�VWDQGDUGL]HG�LQWHUIDFH�

127(��� 7KHUH�ZLOO�EH�D�SK\VLFDO�OLQN�EHWZHHQ�WKHVH�WZR�0$V�LQ�WKH�FDVH�RI�ULQJ�FRQILJXUDWLRQV�
127(��� 7KHUH�ZLOO�EH�D�SK\VLFDO�OLQN�EHWZHHQ�%�7(
�DQG�%�17��LQ�WKH�FDVH�RI�ULQJ�FRQILJXUDWLRQV�
127(��� 7KH�%�7(
�LQFOXGHV�VKDUHG�PHGLXP�DFFHVV�IXQFWLRQV�
127(��� 7KH�PHDVXUDEOH�SK\VLFDO�FKDUDFWHULVWLFV�RI�WKH�66%�LQWHUIDFH�DUH�LGHQWLFDO�WR�WKRVH�RI�WKH�6%�LQWHUIDFH�

7KH�IXQFWLRQDO�FKDUDFWHULVWLFV�RI�WKH�LQWHUIDFH��KRZHYHU��PD\�EH�D�VXSHUVHW�RI�WKRVH�DW�WKH�6%�LQWHUIDFH�
127(��� 7KH�%�17��PD\�EH�QXOO�LQ�WKH�FDVH�RI�FRPPRQDOLW\�EHWZHHQ�6%�DQG�7%�
127(��� $GGLWLRQDO�WHUPLQDWLRQ�IXQFWLRQV��H�J��IRU�ORRSEDFN�LQ�EXV�FRQILJXUDWLRQ��DQG�2$0�IXQFWLRQV�PD\�EH

QHFHVVDU\�IRU�PXOWL�DFFHVV�%�7(�FRQILJXUDWLRQV��5HTXLUHPHQWV�DQG�LPSOHPHQWDWLRQV�RI�WKHVH�IXQFWLRQV
DUH�IRU�IXUWKHU�VWXG\�

)LJXUH����VKHHW�������([DPSOHV�RI�SK\VLFDO�FRQILJXUDWLRQV�IRU�PXOWLSRLQW�DSSOLFDWLRQV
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��� %DVLF�FKDUDFWHULVWLFV�RI�WKH�LQWHUIDFHV�DW�7%�DQG�6%

UHIHUHQFH�SRLQWV

����� &KDUDFWHULVWLFV�RI�WKH�LQWHUIDFHV�DW���������NELW�V

������� ,QWHUIDFH�DW�WKH�7%�UHIHUHQFH�SRLQW

7KHUH�LV�RQO\�RQH�LQWHUIDFH�SHU�%�17��DW�WKH�7%�UHIHUHQFH�SRLQW��7KH�RSHUDWLRQ�RI�WKH�SK\VLFDO�PHGLXP�LV�SRLQW�WR�SRLQW
LQ�WKH�VHQVH�WKDW�WKHUH�LV�RQO\�RQH�VLQN��UHFHLYHU��LQ�IURQW�RI�RQH�VRXUFH��WUDQVPLWWHU��

3RLQW�WR�PXOWLSRLQW�FRQILJXUDWLRQV�DW�7%�DW�$V\QFKURQRXV�7UDQVIHU�0RGH��$70��DQG�KLJKHU�OD\HUV�DUH�IRU�IXUWKHU�VWXG\�

������� ,QWHUIDFH�DW�WKH�6%�UHIHUHQFH�SRLQW

2QH�RU�PRUH�6%�LQWHUIDFHV�SHU�%�17��DUH�SUHVHQW��7KH�LQWHUIDFH�DW�WKH�6%�UHIHUHQFH�SRLQW�LV�SRLQW�WR�SRLQW�DW�WKH
SK\VLFDO�OD\HU�LQ�WKH�VHQVH�WKDW�WKHUH�LV�RQO\�RQH�VLQN��UHFHLYHU��LQ�IURQW�RI�RQH�VRXUFH��WUDQVPLWWHU��DQG�PD\�EH�SRLQW�WR
PXOWLSRLQW�DW�WKH�RWKHU�OD\HUV�

������� 5HODWLRQVKLS�EHWZHHQ�LQWHUIDFHV�DW�6%�DQG�7%

&RQILJXUDWLRQV�GHVFULEHG�LQ�ILJXUHV��L��DQG��M��UHTXLUH�WKDW�WKH�LQWHUIDFH�VSHFLILFDWLRQV�DW�7%�DQG�6%�VKRXOG�KDYH�D�KLJK
GHJUHH�RI�FRPPRQDOLW\��LQ�RUGHU�WR�HQVXUH�WKDW�D�VLPSOH�EURDGEDQG�WHUPLQDO�PD\�EH�FRQQHFWHG�GLUHFWO\�WR�WKH�7%
LQWHUIDFH�

7KH�IHDVLELOLW\�RI�DFKLHYLQJ�WKH�QHHGHG�FRPPRQDOLW\�LV�IRU�IXUWKHU�VWXG\�

����� &KDUDFWHULVWLFV�RI�WKH�LQWHUIDFHV�DW���������NELW�V

������� ,QWHUIDFH�DW�7%�UHIHUHQFH�SRLQW

7KHUH�LV�RQO\�RQH�LQWHUIDFH�SHU�%�17��DW�WKH�7%�UHIHUHQFH�SRLQW��7KH�RSHUDWLRQ�RI�WKH�SK\VLFDO�PHGLXP�LV�SRLQW�WR�SRLQW
LQ�WKH�VHQVH�WKDW�WKHUH�LV�RQO\�RQH�VLQN��UHFHLYHU��LQ�IURQW�RI�RQH�VRXUFH��WUDQVPLWWHU��

3RLQW�WR�PXOWLSRLQW�FRQILJXUDWLRQV�DW�7%�DW�$70�DQG�KLJKHU�OD\HUV�DUH�IRU�IXUWKHU�VWXG\�

��� 5HODWLRQVKLS�EHWZHHQ�,6'1�LQWHUIDFHV
)LJXUHV��J��DQG��K��VKRZ�FRQILJXUDWLRQV�ZKHUH�%�,6'1�DQG�,6'1�LQWHUIDFHV�PD\�RFFXU�DW�6%�DQG�6�UHVSHFWLYHO\��,Q�WKLV
FDVH��%�17��IXQFWLRQDOLWLHV�KDYH�WR�HQVXUH�WKH�LQWHUIDFH�FDSDELOLWLHV�IRU�ERWK�6�DQG�6%��2WKHU�FRQILJXUDWLRQV�IRU
VXSSRUWLQJ�WHUPLQDOV�DW�WKH�LQWHUIDFH�DW�WKH�6�UHIHUHQFH�SRLQW�PD\�H[LVW�

��� )XQFWLRQDO�JURXSV�FKDUDFWHULVWLFV
/LVWV�RI�IXQFWLRQV�IRU�HDFK�IXQFWLRQDO�JURXS�DUH�JLYHQ�EHORZ��(DFK�SDUWLFXODU�IXQFWLRQ�LV�QRW�QHFHVVDULO\�UHVWULFWHG�WR�D
VLQJOH�IXQFWLRQDO�JURXS��)RU�H[DPSOH���LQWHUIDFH�WHUPLQDWLRQ��IXQFWLRQV�DUH�LQFOXGHG�LQ�WKH�IXQFWLRQ�OLVWV�RI�%�17��
%�17��DQG�%�7(��7KH�IXQFWLRQ�OLVWV�IRU�%�17���%�17���%�7(�DQG�%�7$�DUH�QRW�H[KDXVWLYH��1RW�DOO�VSHFLILF�IXQFWLRQV
LQ�D�IXQFWLRQDO�JURXS�QHHG�WR�EH�SUHVHQW�LQ�DOO�LPSOHPHQWDWLRQV�
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����� 1HWZRUN�WHUPLQDWLRQ���IRU�%�,6'1

7KLV�IXQFWLRQDO�JURXS�LQFOXGHV�IXQFWLRQV�EURDGO\�HTXLYDOHQW�WR�OD\HU���RI�WKH�2SHQ�6\VWHP�,QWHUFRQQHFWLRQ��26,�
UHIHUHQFH�PRGHO��([DPSOHV�RI�%�17��IXQFWLRQV�DUH�

� OLQH�WUDQVPLVVLRQ�WHUPLQDWLRQ�

� WUDQVPLVVLRQ�LQWHUIDFH�KDQGOLQJ�

� FHOO�GHOLQHDWLRQ�

� 2$0�IXQFWLRQV�

����� 1HWZRUN�WHUPLQDWLRQ���IRU�%�,6'1��%�17��

7KLV�IXQFWLRQDO�JURXS�LQFOXGHV�IXQFWLRQV�EURDGO\�HTXLYDOHQW�WR�OD\HU���DQG�KLJKHU�OD\HUV�RI�WKH
,78�7�5HFRPPHQGDWLRQ�;�����>��@�UHIHUHQFH�PRGHO��%�17��FDQ�EH�QXOO�LQ�WKH�FDVH�RI�FRPPRQDOLW\�EHWZHHQ
7%�DQG�6%�

([DPSOHV�RI�%�17��IXQFWLRQV�DUH�

� DGDSWDWLRQ�IXQFWLRQV�IRU�GLIIHUHQW�PHGLD�DQG�WRSRORJLHV��0$�IXQFWLRQV��

� IXQFWLRQV�RI�D�GLVWULEXWHG�%�17��

� FHOO�GHOLQHDWLRQ�

� FRQFHQWUDWLRQ�

� EXIIHULQJ�

� PXOWLSOH[LQJ�GHPXOWLSOH[LQJ�

� UHVRXUFH�DOORFDWLRQ�

� XVDJH�SDUDPHWHU�FRQWURO�

� DGDSWDWLRQ�OD\HU�IXQFWLRQV�IRU�VLJQDOOLQJ��IRU�LQWHUQDO�WUDIILF��

� LQWHUIDFH�KDQGOLQJ��IRU�WKH�7%�DQG�6%�LQWHUIDFHV��

� 2$0�IXQFWLRQV�

� VLJQDOOLQJ�SURWRFRO�KDQGOLQJ�

� VZLWFKLQJ�RI�LQWHUQDO�FRQQHFWLRQV�

%�17��LPSOHPHQWDWLRQV�PD\�EH�FRQFHQWUDWHG�RU�GLVWULEXWHG��,Q�D�VSHFLILF�DFFHVV�DUUDQJHPHQW��WKH�%�17��PD\�FRQVLVW
RQO\�RI�SK\VLFDO�FRQQHFWLRQV��:KHQ�SUHVHQW��LPSOHPHQWDWLRQV�RI�WKH�%�17��DUH�ORFDOO\�SRZHUHG�
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����� 7HUPLQDO�HTXLSPHQW�IRU�%�,6'1��%�7(�

7KLV�IXQFWLRQDO�JURXS�LQFOXGHV�IXQFWLRQV�EURDGO\�EHORQJLQJ�WR�OD\HU���DQG�KLJKHU�OD\HUV�RI�WKH
,78�7�5HFRPPHQGDWLRQ�;�����>��@�UHIHUHQFH�PRGHO�

([DPSOHV�RI�%�7(�IXQFWLRQV�DUH�

� XVHU�XVHU�DQG�XVHU�PDFKLQH�GLDORJXH�DQG�SURWRFRO�

� LQWHUIDFH�WHUPLQDWLRQ�DQG�RWKHU�OD\HU���IXQFWLRQV�

� SURWRFRO�KDQGOLQJ�IRU�VLJQDOOLQJ�

� FRQQHFWLRQ�KDQGOLQJ�WR�RWKHU�HTXLSPHQWV�

� 2$0�IXQFWLRQV�

7KH�SRVVLELOLW\�RI�SRZHULQJ�WKH�%�7(�YLD�WKH�6%�LQWHUIDFH�LV�IRU�IXUWKHU�VWXG\�

������� 7HUPLQDO�HTXLSPHQW�W\SH���IRU�%�,6'1��%�7(��

7KLV�IXQFWLRQDO�JURXS�LQFOXGHV�IXQFWLRQV�EHORQJLQJ�WR�WKH�%�7(�IXQFWLRQDO�JURXS�ZLWK�DQ�LQWHUIDFH�WKDW�FRPSOLHV�ZLWK�WKH
%�,6'1�6%�DQG�RU�7%�LQWHUIDFH�(1V�

������� 7HUPLQDO�HTXLSPHQW�W\SH���IRU�%�,6'1��%�7(��

7KLV�IXQFWLRQDO�JURXS�LQFOXGHV�IXQFWLRQV�EHORQJLQJ�WR�WKH�IXQFWLRQDO�JURXS�%�7(�EXW�ZLWK�D�EURDGEDQG�LQWHUIDFH�WKDW
FRPSOLHV�ZLWK�LQWHUIDFH�UHFRPPHQGDWLRQV�RWKHU�WKDQ�WKH�%�,6'1�LQWHUIDFH�UHFRPPHQGDWLRQV�RU�LQWHUIDFHV�QRW�LQFOXGHG
LQ�,78�7�5HFRPPHQGDWLRQV�

����� 7HUPLQDO�DGDSWHU�IRU�%�,6'1��%�7$�

7KLV�IXQFWLRQDO�JURXS�LQFOXGHV�IXQFWLRQV�EURDGO\�EHORQJLQJ�WR�OD\HU���DQG�KLJKHU�OD\HUV�RI�WKH
,78�7�5HFRPPHQGDWLRQ�;�����>��@�UHIHUHQFH�PRGHO�WKDW�DOORZ�D�7(��RU�D�%�7(��WHUPLQDO�WR�EH�VHUYHG�E\�D�%�,6'1
XVHU�QHWZRUN�LQWHUIDFH�

� 8VHU�QHWZRUN�LQWHUIDFH�VSHFLILFDWLRQV

��� ,QWHUIDFH�ORFDWLRQ�ZLWK�UHVSHFW�WR�UHIHUHQFH�FRQILJXUDWLRQ
$Q�LQWHUIDFH�SRLQW�,D�LV�DGMDFHQW�WR�WKH�%�7(�RU�WKH�%�17��RQ�WKHLU�QHWZRUN�VLGH��LQWHUIDFH�SRLQW�,E�LV�DGMDFHQW�WR�WKH
%�17��DQG�WR�WKH�%�17��RQ�WKHLU�XVHU�VLGH��VHH�ILJXUH����

%�7( %�17� %�17�

%
6 7

%

,
D E

,,
D E

,

)LJXUH����5HIHUHQFH�FRQILJXUDWLRQ�DW�UHIHUHQFH�SRLQWV�6%�DQG�7%

��� ,QWHUIDFH�ORFDWLRQ�ZLWK�UHVSHFW�WR�WKH�ZLULQJ�FRQILJXUDWLRQ
7KH�LQWHUIDFH�SRLQWV�DUH�ORFDWHG�EHWZHHQ�WKH�VRFNHW�DQG�WKH�SOXJ�RI�WKH�FRQQHFWRU�DWWDFKHG�WR�WKH�%�7(��%�17��RU
%�17���7KH�ORFDWLRQ�RI�WKH�LQWHUIDFH�SRLQW�LV�VKRZQ�LQ�ILJXUH���
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,Q�WKH�SUHVHQW�GRFXPHQW��WKH�WHUP��%�17��LV�XVHG�WR�LQGLFDWH�QHWZRUN�WHUPLQDWLQJ�OD\HU���DVSHFWV�RI�%�17��DQG�%�17�
IXQFWLRQDO�JURXSV��DQG�WKH�WHUP��7(��LV�XVHG�WR�LQGLFDWH�WHUPLQDO�WHUPLQDWLQJ�OD\HU���DVSHFWV�RI�%�7(���%�7$�DQG
%�17��IXQFWLRQDO�JURXSV��XQOHVV�RWKHUZLVH�LQGLFDWHG�

FRQQHFWLQJ�FRUG

:LULQJ�DW�WKH
FXVWRPHU�SUHPLVHV

%���7( %���17

,D E
,

�QRWH�

127(� 7KH�OHQJWK�RI�WKH�FRQQHFWLQJ�FRUG�FDQ�EH�]HUR�

)LJXUH����:LULQJ�FRQILJXUDWLRQ

� 6HUYLFH�DQG�OD\HULQJ�DVSHFWV�RI�WKH�SK\VLFDO�OD\HU

��� 6HUYLFHV�SURYLGHG�WR�WKH�$70�OD\HU
7KH�SK\VLFDO�OD\HU�SURYLGHV�IRU�WKH�WUDQVSDUHQW�WUDQVPLVVLRQ�RI�$70�3'8V�EHWZHHQ�3K\VLFDO�OD\HU�6HUYLFH�$FFHVV
3RLQWV��3K�6$3���7KH�$70�3'8�LV�FDOOHG�$70�FHOO��7KH�$70�FHOO�LV�GHILQHG�LQ�,78�7�5HFRPPHQGDWLRQ�,�����>�@��$V
QR�DGGUHVVLQJ�LV�LPSOHPHQWHG�LQ�WKH�SK\VLFDO�OD\HU�RQO\�D�VLQJOH�3K�6$3�FDQ�H[LVW�DW�WKH�ERXQGDU\�EHWZHHQ�SK\VLFDO
OD\HU�DQG�$70�OD\HU��7KH�LQWHUDUULYDO�WLPH�EHWZHHQ�FHOOV�SDVVHG�WR�WKH�$70�OD\HU�LV�QRW�GHILQHG��DV\QFKURQRXV
WUDQVPLVVLRQ���7KH�SK\VLFDO�OD\HU�SURYLGHV�WKH�$70�OD\HU�ZLWK�WLPLQJ�LQIRUPDWLRQ�

��� 6HUYLFH�SULPLWLYHV�H[FKDQJHG�ZLWK�WKH�$70�OD\HU
7KH�VHUYLFH�SULPLWLYHV�EHWZHHQ�SK\VLFDO�OD\HU�DQG�$70�OD\HU�DUH�GHILQHG�LQ�,78�7�5HFRPPHQGDWLRQ�,�����>�@�
VXEFODXVH�����

��� 6XEOD\HULQJ�RI�WKH�SK\VLFDO�OD\HU
7KH�SK\VLFDO�OD\HU�LV�VXEGLYLGHG�LQWR�WZR�VXEOD\HUV�

� WKH�3K\VLFDO�0HGLXP��30��VXEOD\HU�

� WKH�7UDQVPLVVLRQ�&RQYHUJHQFH��7&��VXEOD\HU�

1R�VHUYLFH�DFFHVV�SRLQW�DQG�VHUYLFH�SULPLWLYHV�DUH�GHILQHG�EHWZHHQ�WKH�30�DQG�WKH�7&�VXEOD\HUV��7KH�IXQFWLRQV�RI�WKH
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��������� ,QWHUIDFH�UDQJH

7KH�PD[LPXP�UDQJH�RI�WKH�LQWHUIDFH�GHSHQGV�RQ�WKH�VSHFLILF�DWWHQXDWLRQ�RI�WKH�WUDQVPLVVLRQ�PHGLXP�XVHG��)RU�H[DPSOH
D�PD[LPXP�UDQJH�RI�DERXW�����P�IRU�PLFURFRD[����PP�GLDPHWHU��DQG�����P�IRU�&DEOH�7HOHYLVLRQ��&$79��W\SH����PP
GLDPHWHU��FDEOHV�FDQ�EH�DFKLHYHG�

��������� 7UDQVPLVVLRQ�PHGLXP
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��������� (OHFWULFDO�SDUDPHWHUV�DW�LQWHUIDFH�SRLQWV�,D�DQG�,E

7KH�GLJLWDO�VLJQDO�SUHVHQWHG�DW�WKH�RXWSXW�SRUW�DQG�WKH�SRUW�LPSHGDQFH�VKDOO�FRQIRUP�WR�(76���������>�@�IRU�WKH�LQWHUIDFH
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7KH�GLJLWDO�VLJQDO�SUHVHQWHG�DW�WKH�LQSXW�SRUW�DQG�WKH�SRUW�LPSHGDQFH�VKDOO�FRQIRUP�WR�(76���������>�@�IRU�WKH�LQWHUIDFH
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��������� (OHFWULFDO�FRQQHFWRUV
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��������� /LQH�FRGLQJ

7KH�OLQH�FRGLQJ�VKDOO�EH�&RGHG�0DUN�,QYHUVLRQ��&0,���VHH�(76���������>�@�

��������� (OHFWURPDJQHWLF�&RPSDWLELOLW\�,QWHUIHUHQFH��(0&�(0,��UHTXLUHPHQWV

6KLHOGLQJ�SURSHUWLHV�RI�FRQQHFWRUV�DQG�FDEOHV�DUH�GHILQHG�E\�WKH�VSHFLILFDWLRQ�RI�WKH�UHVSHFWLYH�YDOXHV�IRU�WKH�6XUIDFH
7UDQVIHU�,PSHGDQFH��67,���7KH�WHPSODWH�LQGLFDWLQJ�WKH�PD[LPXP�67,�YDOXHV�IRU�&$79�FDEOHV�LV�JLYHQ�LQ�ILJXUH����)RU
FRQQHFWRUV��WKHVH�WHPSODWH�YDOXHV�VKDOO�EH�PXOWLSOLHG�E\��������G%��

7KH�LPPXQLW\�RI�WKH�LQWHUIDFH�DJDLQVW�LQGXFHG�QRLVH�RQ�WKH�WUDQVPLVVLRQ�PHGLXP�VKRXOG�EH�VSHFLILHG�E\�PHDQV�RI�D
7HUPLQDO�)DLOXUH�9ROWDJH��7)9��ZKLFK�LV�RYHUODLG�WR�WKH�GLJLWDO�VLJQDO�DW�WKH�RXWSXW�SRUW��)LJXUH���VKRZV�D�SRVVLEOH
PHDVXUHPHQW�FRQILJXUDWLRQ�

7KH�UHFHLYHU�VKRXOG�WROHUDWH�D�VLQXVRLGDO�7)9�ZLWK�WKH�YDOXHV�GHILQHG�LQ�ILJXUH���DQG�WDEOH���ZLWKRXW�GHJUDGDWLRQ�RI�WKH
%LW�(UURU�5DWLR��%(5��SHUIRUPDQFH�

%
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127(� 7KH�DSSOLFDELOLW\�RI�WKHVH�YDOXHV�IRU�PLFURFRD[�FDEOHV�LV�IRU�IXUWKHU�VWXG\�

)LJXUH����0D[LPXP�67,�YDOXHV�DV�D�IXQFWLRQ�RI�IUHTXHQF\

7UDQVPLW
VLJQDO

JHQHUDWRU

7UDQVPLVVLRQ
FDEOH

5HFHLYHU
XQGHU
WHVW

%(5

$QDO\VHU

7)9

*HQHUDWRU

�

)LJXUH����0HDVXUHPHQW�FRQILJXUDWLRQ
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$

)LJXUH����7HUPLQDO�)DLOXUH�9ROWDJH��7)9��IUHTXHQF\�UHVSRQVH

7DEOH����7)9�YDOXHV
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���G%9� ���9RS�

)�� ��
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������� 2SWLFDO�LQWHUIDFH

��������� $WWHQXDWLRQ�UDQJH

7KH�DWWHQXDWLRQ�RI�WKH�RSWLFDO�SDWK�EHWZHHQ�WKH�VSHFLILFDWLRQ�SRLQWV�6�DQG�5��DV�GHILQHG�LQ�(76���������>�@��VKDOO�EH�LQ
WKH�UDQJH�RI���G%�WR���G%��VHH�VXEFODXVH��������������

��������� 7UDQVPLVVLRQ�PHGLXP

7KH�WUDQVPLVVLRQ�PHGLXP�VKDOO�FRQVLVW�RI�WZR�VLQJOH�PRGH�ILEUHV�DFFRUGLQJ�WR�,78�7�5HFRPPHQGDWLRQ�*�����>�@��RQH
IRU�HDFK�GLUHFWLRQ�

��������� 2SWLFDO�SDUDPHWHUV

����������� /LQH�FRGLQJ

7KH�OLQH�FRGLQJ�VKDOO�EH�ELQDU\�1RQ�5HWXUQ�WR�=HUR��15=��

7KH�FRQYHQWLRQ�XVHG�IRU�RSWLFDO�ORJLF�OHYHO�LV�

� HPLVVLRQ�RI�OLJKW�IRU�D�ELQDU\�21(�

� QR�HPLVVLRQ�RI�OLJKW�IRU�D�ELQDU\�=(52�

7KH�H[WLQFWLRQ�UDWLR�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�(76���������>�@��DSSOLFDWLRQ�FRGH�,���

����������� 2SHUDWLQJ�ZDYHOHQJWK

7KH�RSHUDWLQJ�ZDYHOHQJWK�VKDOO�EH�DURXQG�������QP��VHFRQG�ZLQGRZ��DQG�LQ�DFFRUGDQFH�ZLWK�(76���������>�@�
DSSOLFDWLRQ�FRGH�,���
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����������� ,QSXW�DQG�RXWSXW�SRUW�FKDUDFWHULVWLFV

7KH�RSWLFDO�SDUDPHWHUV�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�(76���������>�@��DSSOLFDWLRQ�FRGH�,����6RPH�QDWLRQDO�DSSOLFDWLRQ
PD\�XVH�RSWLFDO�SDUDPHWHUV�IRU�PXOWL�PRGH�ILEUHV�
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FRQVLGHUHG�WR�EH�SDUW�RI�WKH�HTXLSPHQW�DQG�QRW�SDUW�RI�WKH�ILEUH�LQVWDOODWLRQ�
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7KH�SUHVHQWDWLRQ�RI�LQWHUIDFH�SRLQW�,E�DW�%�17��RU�%�17��VKDOO�EH�YLD�D�VRFNHW�
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������� -LWWHU�DQG�ZDQGHU

)RU�ERWK�HOHFWULFDO�DQG�RSWLFDO�%URDGEDQG�81,��%�81,���WKH�LQWHUIDFH�RXWSXW�MLWWHU�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�WKH
DSSURSULDWH�OLPLW�JLYHQ�LQ�,78�7�5HFRPPHQGDWLRQ�*�����>��@�IRU�WKH�HOHFWULFDO�DQG�RSWLFDO�LQWHUIDFH�

(TXLSPHQWV�KDYLQJ�DQ�HOHFWULFDO�RU�RSWLFDO�%�81,��H�J��%�17���%�17���%�7(��DQG�ZKLFK�PHHW�WKH�RXWSXW�MLWWHU
WROHUDQFH�DQG�WKH�MLWWHU�WUDQVIHU�VSHFLILFDWLRQV�JLYHQ�LQ�,78�7�5HFRPPHQGDWLRQV�*�����>��@�DQG�*�����>��@
UHVSHFWLYHO\��DUH�DVVXUHG�RI�SURSHU�RSHUDWLRQ�ZKHQ�WKH�LQWHUIDFH�RXWSXW�MLWWHU�FRQIRUPV�WR�WKH�OLPLWV�LQ
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����� %LW�UDWH�DQG�LQWHUIDFH�V\PPHWU\

7KH�ELW�UDWH�RI�WKH�LQWHUIDFH�LQ�DW�OHDVW�RQH�GLUHFWLRQ�VKDOO�EH���������NELW�V��7KH�IROORZLQJ�SRVVLEOH�LQWHUIDFHV�KDYH�EHHQ
LGHQWLILHG�

D� DQ�DV\PPHWULFDO�LQWHUIDFH�ZLWK���������NELW�V�LQ�RQH�GLUHFWLRQ�DQG���������NELW�V�LQ�WKH�RWKHU�GLUHFWLRQ�

E� D�V\PPHWULFDO�LQWHUIDFH�ZLWK���������NELW�V�LQ�ERWK�GLUHFWLRQV�

,I�RSWLRQ�D��LV�FKRVHQ��WKHQ�WKH���������NELW�V�FRPSRQHQW�VKRXOG�FRPSO\�ZLWK�WKH�FKDUDFWHULVWLFV�DV�JLYHQ�LQ�FODXVH���

7KH�QRPLQDO�ELW�UDWH�LQ�IUHH�UXQQLQJ�FORFN�PRGH�VKDOO�EH���������NELW�V�ZLWK�D�WROHUDQFH�RI�����SSP�
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��������� ,QSXW�DQG�RXWSXW�SRUW�FKDUDFWHULVWLFV

7KH�RSWLFDO�SDUDPHWHUV�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�(76���������>�@��DSSOLFDWLRQ�FRGH�,���

7KH�VSHFLILFDWLRQ�SRLQWV�DVVRFLDWHG�ZLWK�LQWHUIDFH�SRLQWV�,D�DQG�,E�FRUUHVSRQG�WR�PHDVXUHPHQW�UHIHUHQFH�SRLQWV�6�DQG�5
DV�GHILQHG�LQ�(76���������>�@��7KH�RSWLFDO�SDUDPHWHUV�DUH�VSHFLILHG�IRU�WKH�WUDQVPLWWHU�DQG�UHFHLYHU�DW�WKHVH
VSHFLILFDWLRQ�SRLQWV�DQG�IRU�WKH�RSWLFDO�SDWK�EHWZHHQ�WKHVH�VSHFLILFDWLRQ�SRLQWV��L�H��WKH�FRQQHFWRU�DW�WKH�LQWHUIDFH�LV
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������� -LWWHU�DQG�ZDQGHU

)RU�ERWK�HOHFWULFDO�DQG�RSWLFDO�%�81,��WKH�LQWHUIDFH�RXWSXW�MLWWHU�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�WKH�DSSURSULDWH�OLPLW�JLYHQ
LQ�,78�7�5HFRPPHQGDWLRQ�*�����>��@�IRU�WKH�HOHFWULFDO�DQG�RSWLFDO�LQWHUIDFH�

(TXLSPHQWV�KDYLQJ�DQ�HOHFWULFDO�RU�RSWLFDO�%�81,��H�J��%�17���%�17���%�7(��DQG�ZKLFK�PHHW�WKH�RXWSXW�MLWWHU
WROHUDQFH�DQG�WKH�MLWWHU�WUDQVIHU�VSHFLILFDWLRQV�JLYHQ�LQ�,78�7�5HFRPPHQGDWLRQV�*�����>��@�DQG�*�����>��@
UHVSHFWLYHO\��DUH�DVVXUHG�RI�SURSHU�RSHUDWLRQ�ZKHQ�WKH�LQWHUIDFH�RXWSXW�MLWWHU�FRQIRUPV�WR�WKH�OLPLWV�LQ
,78�7�5HFRPPHQGDWLRQ�*�����>��@�

� 3RZHU�IHHGLQJ

��� 3URYLVLRQ�RI�SRZHU
7KH�SURYLVLRQ�RI�SRZHU�WR�WKH�%�17��YLD�WKH�81,�QHWZRUN�LQWHUIDFH�LV�RSWLRQDO��,I�WKH�SRZHU�LV�SURYLGHG�YLD�WKH�81,�
WKH�IROORZLQJ�FRQGLWLRQV�VKDOO�DSSO\�

� D�VHSDUDWH�SDLU�RI�ZLUHV�VKDOO�EH�XVHG�IRU�WKH�SURYLVLRQ�RI�SRZHU�WR�WKH�%�17��YLD�WKH�7%�UHIHUHQFH�SRLQW�

� WKH�SRZHU�VLQN�VKDOO�EH�IHG�E\�HLWKHU�

� D�VRXUFH�XQGHU�WKH�UHVSRQVLELOLW\�RI�WKH�XVHU�ZKHQ�UHTXHVWHG�E\�WKH�QHWZRUN�SURYLGHU�

� D�SRZHU�VXSSO\�XQLW�XQGHU�WKH�UHVSRQVLELOLW\�RI�WKH�QHWZRUN�SURYLGHU�FRQQHFWHG�WR�WKH�PDLQV�HOHFWULF�VXSSO\�LQ
WKH�FXVWRPHU�SUHPLVHV�

� WKH�FDSDELOLW\�RI�WKH�SURYLVLRQ�RI�SRZHU�E\�WKH�XVHU�VLGH�VKDOO�EH�DYDLODEOH�HLWKHU�

� DV�DQ�LQWHJUDO�SDUW�RI�WKH�%�17��%�7(��DQG�RU

� SK\VLFDOO\�VHSDUDWHG�IURP�WKH�%�17��%�7(�DV�DQ�LQGLYLGXDO�SRZHU�VXSSO\�XQLW�

� D�SRZHU�VRXUFH�FDSDEOH�WR�IHHG�PRUH�WKDQ�RQH�%�17��VKDOO�PHHW�WKH�UHTXLUHPHQWV�DW�HDFK�LQGLYLGXDO�%�17�
SRZHU�IHHGLQJ�LQWHUIDFH�DW�WKH�VDPH�SRLQW�LQ�WLPH�

� D�VKRUW�FLUFXLW�RU�RYHUORDG�FRQGLWLRQ�LQ�DQ\�%�17��VKDOO�QRW�DIIHFW�WKH�SRZHU�IHHGLQJ�LQWHUIDFH�RI�WKH�RWKHU
%�17�V�

��� 3RZHU�DYDLODEOH�DW�%�17�
7KH�SRZHU�DYDLODEOH�DW�WKH�%�17��YLD�WKH�81,�VKDOO�EH�DW�OHDVW����:�

��� )HHGLQJ�YROWDJH
7KH�IHHGLQJ�YROWDJH�DW�WKH�%�17��VKDOO�EH�LQ�WKH�UDQJH�RI�����9�WR�����9�UHODWLYH�WR�JURXQG�

��� 6DIHW\�UHTXLUHPHQWV
,Q�RUGHU�WR�KDUPRQL]H�SRZHU�VRXUFH�DQG�VLQN�UHTXLUHPHQWV�WKH�IROORZLQJ�LV�UHTXLUHG�

D� WKH�SRZHU�VRXUFH�VKDOO�EH�SURWHFWHG�DJDLQVW�VKRUW�FLUFXLWV�DQG�RYHUORDG�

E� WKH�SRZHU�VLQN�RI�%�17��VKDOO�QRW�EH�GDPDJHG�E\�DQ�LQWHUFKDQJH�RI�ZLUHV�

:LWK�UHVSHFW�WR�WKH�IHHGLQJ�LQWHUIDFH�RI�WKH�SRZHU�VRXUFH��ZKLFK�LV�UHJDUGHG�DV�D�WRXFKDEOH�SDUW�LQ�WKH�VHQVH�RI
,(&�������>��@��WKH�SURWHFWLRQ�PHWKRGV�DJDLQVW�HOHFWULF�VKRFN�VSHFLILHG�LQ�,(&�������>��@�PD\�EH�DSSOLHG�
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�� )XQFWLRQV�SURYLGHG�E\�WKH�WUDQVPLVVLRQ�FRQYHUJHQFH
VXEOD\HU

���� 7UDQVIHU�FDSDELOLW\

������ ,QWHUIDFH�DW���������NELW�V

7KH�LQWHUIDFH�ELW�UDWH�DW�WKH�7%�DQG�6%�UHIHUHQFH�SRLQWV�VKDOO�EH���������NELW�V��7KH�ELW�UDWH�DYDLODEOH�IRU�WKH�$70�FHOOV
�XVHU�LQIRUPDWLRQ�FHOOV��VLJQDOOLQJ�FHOOV��2$0�FHOOV��XQDVVLJQHG�FHOOV�DQG�FHOOV�XVHG�IRU�FHOO�UDWH�GHFRXSOLQJ��H[FOXGLQJ
SK\VLFDO�OD\HU�RYHUKHDG�FHOOV��SK\VLFDO�2$0�FHOOV�DQG�LGOH�FHOOV��VKDOO�EH���������NELW�V�

������ ,QWHUIDFH�DW���������NELW�V

7KH�LQWHUIDFH�ELW�UDWH�DW�WKH�7%�DQG�6%�UHIHUHQFH�SRLQWV�VKDOO�EH���������NELW�V��7KH�ELW�UDWH�DYDLODEOH�IRU�WKH�$70�FHOOV
�XVHU�LQIRUPDWLRQ�FHOOV��VLJQDOOLQJ�FHOOV��2$0�FHOOV��XQDVVLJQHG�FHOOV�DQG�FHOOV�XVHG�IRU�FHOO�UDWH�GHFRXSOLQJ��H[FOXGLQJ
SK\VLFDO�OD\HU�RYHUKHDG�FHOOV��SK\VLFDO�2$0�FHOOV�DQG�LGOH�FHOOV��VKDOO�EH���������NELW�V�

���� 3K\VLFDO�OD\HU�DVSHFWV
7KH�$70�FHOO�VKDOO�EH�GHILQHG�DV�LQ�,78�7�5HFRPPHQGDWLRQ�,�����>�@�

������ 7LPLQJ

$W�WKH�FXVWRPHU�VLGH�RI�WKH�LQWHUIDFH�DW�WKH�7%�DQG�6%�UHIHUHQFH�SRLQWV�WKH�SK\VLFDO�OD\HU�PD\�GHULYH�LWV�WLPLQJ�IURP�WKH
VLJQDO�UHFHLYHG�DFURVV�WKH�LQWHUIDFH�RU�SURYLGH�LW�ORFDOO\�E\�WKH�FORFN�RI�WKH�FXVWRPHU�HTXLSPHQW�

������ ,QWHUIDFH�VWUXFWXUH�IRU���������NELW�V�DQG���������NELW�V

7KH�LQWHUIDFH�VWUXFWXUH�FRQVLVWV�RI�D�FRQWLQXRXV�VWUHDP�RI�FHOOV��(DFK�FHOO�FRQWDLQV����RFWHWV��7KH�PD[LPXP�VSDFLQJ
EHWZHHQ�VXFFHVVLYH�SK\VLFDO�OD\HU�FHOOV�LV����$70�OD\HU�FHOOV��L�H��DIWHU����FRQWLJXRXV�$70�OD\HU�FHOOV�KDYH�EHHQ
WUDQVPLWWHG��D�SK\VLFDO�OD\HU�FHOO�LV�LQVHUWHG�LQ�RUGHU�WR�DGDSW�WKH�WUDQVIHU�FDSDELOLW\�WR�WKH�LQWHUIDFH�UDWH��3K\VLFDO�OD\HU
FHOOV�DUH�DOVR�LQVHUWHG�ZKHQ�QR�$70�OD\HU�FHOOV�DUH�DYDLODEOH�

7KH�SK\VLFDO�OD\HU�FHOOV�ZKLFK�DUH�LQVHUWHG�FDQ�EH�HLWKHU�LGOH�FHOOV��VHH�VXEFODXVH�������RU�SK\VLFDO�OD\HU�2$0�FHOOV��VHH
VXEFODXVH��������GHSHQGLQJ�RQ�WKH�2$0�UHTXLUHPHQWV��7KH�LQWHUIDFH�VWUXFWXUH�IRU�ERWK�ELW�UDWHV�LV�VKRZQ�LQ�ILJXUH���

��������NELW�V�LQWHUIDFH�VWUXFWXUH

��������NELW�V�LQWHUIDFH�VWUXFWXUH

)��2$0�FHOO )��2$0�FHOO LGOH�FHOO
���FRQWLJXRXV
$70�/D\HU�RU
LGOH�FHOOV

)LJXUH����,QWHUIDFH�VWUXFWXUH
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���� +HDGHU�(UURU�&RQWURO��+(&�

������ +(&�IXQFWLRQV

7KH�+(&�FRYHUV�WKH�HQWLUH�FHOO�KHDGHU��7KH�FRGH�XVHG�IRU�WKLV�IXQFWLRQ�LV�FDSDEOH�RI�HLWKHU�

� VLQJOH�ELW�HUURU�FRUUHFWLRQ��RU

� PXOWLSOH�ELW�HUURU�GHWHFWLRQ�

7KH�GHWDLOHG�GHVFULSWLRQ�RI�WKH�+(&�SURFHGXUH�LV�JLYHQ�LQ�VXEFODXVH���������%ULHIO\��WKH�WUDQVPLWWLQJ�VLGH�FRPSXWHV�WKH
+(&�ILHOG�YDOXH��7KH�UHFHLYHU�KDV�WZR�PRGHV�RI�RSHUDWLRQ�DV�VKRZQ�LQ�ILJXUH�����7KH�GHIDXOW�PRGH�SURYLGHV�IRU
VLQJOH�ELW�HUURU�FRUUHFWLRQ�EXW�VKRXOG�RQO\�EH�DSSOLHG�ZKLOH�WKH�FHOO�GHOLQHDWLRQ�PHFKDQLVP�LV�LQ�6<1&�VWDWH�DQG�WKH
GHVFUDPEOHU�LV�LQ�6WHDG\�VWDWH��(DFK�FHOO�KHDGHU�LV�H[DPLQHG�DQG��LI�DQ�HUURU�LV�GHWHFWHG��RQH�RI�WZR�DFWLRQV�WDNHV�SODFH�
7KH�DFWLRQ�WDNHQ�GHSHQGV�RQ�WKH�VWDWH�RI�WKH�UHFHLYHU��,Q��FRUUHFWLRQ�PRGH��RQO\�VLQJOH�ELW�HUURUV�FDQ�EH�FRUUHFWHG�DQG
WKH�UHFHLYHU�WKHQ�VZLWFKHV�WR��GHWHFWLRQ�PRGH���,Q��GHWHFWLRQ�PRGH���DOO�FHOOV�ZLWK�GHWHFWHG�KHDGHU�HUURUV�DUH�GLVFDUGHG�
:KHQ�D�KHDGHU�LV�H[DPLQHG�DQG�IRXQG�QRW�WR�EH�LQ�HUURU��WKH�UHFHLYHU�VZLWFKHV�WR��FRUUHFWLRQ�PRGH���7KH�WHUP��QR
DFWLRQ��LQ�ILJXUH����PHDQV�QR�FRUUHFWLRQ�LV�SHUIRUPHG�DQG�QR�FHOO�LV�GLVFDUGHG�

R HUURU
GHWHFWHG
�QR DFWLRQ� &RUUHFWLRQ

PRGH

0XOWL ELW HUURU GHWHFWHG
�FHOO GLVFDUGHG�

UURU
GHWHFWHG

�FHOO GLVFDUGHG�

6LQJOH ELW HUURU GHWHFWHG
�FRUUHFWLRQ�

R HUURU
GHWHFWHG
�QR DFWLRQ�

'HWHFWLRQ
PRGH

)LJXUH�����+(&���UHFHLYHU�PRGHV�RI�RSHUDWLRQ

7KH�IORZ�FKDUW�JLYHQ�LQ�ILJXUH����VKRZV�WKH�FRQVHTXHQFH�RI�HUURUV�LQ�WKH�$70�FHOO�KHDGHU��7KH�HUURU�SURWHFWLRQ�IXQFWLRQ
SURYLGHG�E\�WKH�+(&�SURYLGHV�ERWK�UHFRYHU\�IURP�VLQJOH�ELW�KHDGHU�HUURUV��DQG�D�ORZ�SUREDELOLW\�RI�WKH�GHOLYHU\�RI�FHOOV
ZLWK�HUURUHG�KHDGHUV�XQGHU�EXUVW\�HUURU�FRQGLWLRQV��7KH�HUURU�FKDUDFWHULVWLFV�RI�ILEUH�EDVHG�WUDQVPLVVLRQ�V\VWHPV�DSSHDU
WR�EH�D�PL[�RI�VLQJOH�ELW�HUURUV�DQG�UHODWLYHO\�ODUJH�EXUVW�HUURUV��)RU�VRPH�WUDQVPLVVLRQ�V\VWHPV��WKH�HUURU�FRUUHFWLRQ
FDSDELOLW\�PD\�QRW�EH�LQYRNHG�
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,QFRPLQJ�FHOO
ZLWK�XQFRUUXSWHG

KHDGHU

,QFRPLQJ�FHOO
ZLWK�FRUUXSWHG

KHDGHU

(UURU
GHWHFWHG"

<HV 1R

0RGH"
&RUUHFWLRQ

'HWHFWLRQ

<HV 1R 1R

<HV

3HUPLVVLEOH
KHDGHU"

�

&RUUHFWLRQ
DSSHDUV
SRVVLEOH"

,QWHQGHG
KHDGHU�UHFRQ�
VWUXFWHG"

3HUPLVVLEOH
KHDGHU"

<HV1R

1R<HV

9DOLG�FHOO
FRUUHFW�KHDGHU

�LQWHQGHG�VHUYLFH�

'LVFDUGHG�FHOO 9DOLG�FHOO
HUURUHG�KHDGHU

�XQLQWHQGHG�VHUYLFH�

)XQFWLRQV�XVXDOO\�SHUIRUPHG�E\�WKH�$70�OD\HU

�QRWH���

�QRWH����QRWH���

�QRWH���

127(��� ,QWHQGHG�VHUYLFH�PHDQV�WKH�VHUYLFH�UHTXHVWHG�E\�WKH�RULJLQDWRU��ZKLOH�XQLQWHQGHG�VHUYLFH�PHDQV�D
SRVVLEOH�VHUYLFH��EXW�QRW�WKDW�UHTXLUHG�E\�WKH�RULJLQDWRU��'HILQLWLRQ�RI��YDOLG�FHOO���D�FHOO�ZKHUH�WKH�KHDGHU�LV
GHFODUHG�E\�WKH�KHDGHU�HUURU�FRQWURO�SURFHVV�WR�EH�IUHH�HUURUV��,78�7�5HFRPPHQGDWLRQ�,�����>�@��

127(��� $Q�H[DPSOH�RI�DQ�LPSHUPLVVLEOH�KHDGHU�LV�D�KHDGHU�ZKRVH�93,�9&,�LV�QHLWKHU�DOORFDWHG�WR�D�FRQQHFWLRQ
QRU�SUH�DVVLJQHG�WR�D�SDUWLFXODU�IXQFWLRQ��LGOH�FHOO��2$0�FHOO��HWF����,Q�PDQ\�LQVWDQFHV��WKH�$70�OD\HU�ZLOO
GHFLGH�LI�WKH�FHOO�KHDGHU�LV�SHUPLVVLEOH�

127(��� $�FHOO�LV�GLVFDUGHG�LI�LWV�KHDGHU�LV�GHFODUHG�WR�EH�LQYDOLG��RU�LI�WKH�KHDGHU�LV�GHFODUHG�WR�EH�YDOLG�DQG�WKH
UHVXOWLQJ�KHDGHU�LV�LPSHUPLVVLEOH�

)LJXUH�����&RQVHTXHQFHV�RI�HUURUV�LQ�$70�FHOO�KHDGHU
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������ +(&�VHTXHQFH�JHQHUDWLRQ

7KH�WUDQVPLWWHU�FDOFXODWHV�WKH�+(&�YDOXH�DFURVV�WKH�HQWLUH�$70�FHOO�KHDGHU�DQG�LQVHUWV�WKH�UHVXOW�LQ�WKH�DSSURSULDWH
KHDGHU�ILHOG��7KH�QRWDWLRQ�XVHG�WR�GHVFULEH�WKH�+(&�LV�EDVHG�RQ�WKH�SURSHUW\�RI�F\FOLF�FRGHV���)RU�H[DPSOH�FRGH�YHFWRUV
VXFK�DV�����������������FDQ�EH�UHSUHVHQWHG�E\�D�SRO\QRPLDO�3�[�� �[�����[��������7KH�HOHPHQWV�RI�D�Q�HOHPHQW�FRGH
ZRUG�DUH��WKHUHIRUH��WKH�FRHIILFLHQWV�RI�D�SRO\QRPLDO�RI�RUGHU�Q����,Q�WKLV�DSSOLFDWLRQ��WKHVH�FRHIILFLHQWV�FDQ�KDYH�WKH
YDOXH���RU���DQG�WKH�SRO\QRPLDO�RSHUDWLRQV�DUH�SHUIRUPHG�XVLQJ�PRGXOR���RSHUDWLRQV��7KH�SRO\QRPLDO�UHSUHVHQWLQJ�WKH
FRQWHQW�RI�D�KHDGHU�H[FOXGLQJ�WKH�+(&�ILHOG�LV�JHQHUDWHG�XVLQJ�WKH�ILUVW�ELW�RI�D�KHDGHU�DV�WKH�FRHIILFLHQW�RI�WKH�KLJKHVW
RUGHU�WHUP�

7KH�+(&�ILHOG�VKDOO�EH�DQ���ELW�VHTXHQFH��,W�VKDOO�EH�WKH�UHPDLQGHU�RI�WKH�GLYLVLRQ��PRGXOR����E\�WKH�JHQHUDWRU
SRO\QRPLDO�*�[�� �[����[����[�����RI�WKH�SURGXFW�[���PXOWLSOLHG�E\�WKH�FRQWHQW�RI�WKH�KHDGHU�H[FOXGLQJ�WKH�+(&�ILHOG�

$W�WKH�WUDQVPLWWHU��WKH�LQLWLDO�FRQWHQW�RI�WKH�UHJLVWHU�RI�WKH�GHYLFH�FRPSXWLQJ�WKH�UHPDLQGHU�RI�WKH�GLYLVLRQ�LV�SUH�VHW�WR�DOO
�V�DQG�LV�WKHQ�PRGLILHG�E\�GLYLVLRQ�RI�WKH�KHDGHU�H[FOXGLQJ�WKH�+(&�ILHOG�E\�WKH�JHQHUDWRU�SRO\QRPLDO��DV�GHVFULEHG
DERYH���WKH�UHVXOWLQJ�UHPDLQGHU�LV�WUDQVPLWWHG�DV�WKH���ELW�+(&�

7R�VLJQLILFDQWO\�LPSURYH�WKH�FHOO�GHOLQHDWLRQ�SHUIRUPDQFH�LQ�WKH�FDVH�RI�ELW�VOLSV��WKH�IROORZLQJ�LV�UHFRPPHQGHG�

� WKH�FKHFN�ELWV�FDOFXODWHG�E\�WKH�XVH�RI�WKH�FKHFN�SRO\QRPLDO�DUH�DGGHG��PRGXOR����WR�DQ���ELW�SDWWHUQ�EHIRUH
EHLQJ�LQVHUWHG�LQ�WKH�ODVW�RFWHW�RI�WKH�KHDGHU�

� WKH�UHFRPPHQGHG�SDWWHUQ�LV�������������WKH�OHIW�ELW�LV�WKH�PRVW�VLJQLILFDQW�ELW��

� WKH�UHFHLYHU�VKDOO�VXEWUDFW��ZKLFK�LV�HTXDO�WR�DGG�PRGXOR����WKH�VDPH�SDWWHUQ�IURP�WKH���+(&�ELWV�EHIRUH
FDOFXODWLQJ�WKH�V\QGURPH�RI�WKH�KHDGHU�

7KLV�RSHUDWLRQ�LQ�QR�ZD\�DIIHFWV�WKH�HUURU�GHWHFWLRQ�FRUUHFWLRQ�FDSDELOLWLHV�RI�WKH�+(&��$V�DQ�H[DPSOH�LI�WKH�ILUVW
��RFWHWV�RI�WKH�KHDGHU�ZHUH�DOO�]HURV�WKH�JHQHUDWHG�KHDGHU�EHIRUH�VFUDPEOLQJ�ZRXOG�EH
������������������������������������������������7KH�VWDUWLQJ�YDOXH�IRU�WKH�SRO\QRPLDO�FKHFN�LV�DOO�]HURHV�

���� ,GOH�FHOOV
,GOH�FHOOV�FDXVH�QR�DFWLRQ�DW�D�UHFHLYLQJ�QRGH�H[FHSW�IRU�FHOO�GHOLQHDWLRQ�LQFOXGLQJ�+(&�YHULILFDWLRQ��7KH\�DUH�LQVHUWHG
DQG�GLVFDUGHG�IRU�FHOO�UDWH�GHFRXSOLQJ�

,GOH�FHOOV�DUH�LGHQWLILHG�E\�WKH�VWDQGDUGL]HG�SDWWHUQ�IRU�WKH�FHOO�KHDGHU
�
VKRZQ�LQ�WDEOH���

7DEOH����+HDGHU�SDWWHUQ�IRU�LGOH�FHOO�LGHQWLILFDWLRQ

2FWHW�� 2FWHW�� 2FWHW�� 2FWHW�� 2FWHW��

+HDGHU�SDWWHUQ �������� �������� �������� ��������
+(&� 

9DOLG�FRGH� 
��������

7KHUH�LV�QR�VLJQLILFDQFH�WR�DQ\�RI�WKHVH�LQGLYLGXDO�ILHOGV�IURP�WKH�SRLQW�RI�YLHZ�RI�WKH�$70�OD\HU��DV�SK\VLFDO�OD\HU
2$0�FHOOV�DUH�QRW�SDVVHG�WR�WKH�$70�OD\HU�

7KH�FRQWHQW�RI�WKH�LQIRUPDWLRQ�ILHOG�LV������������UHSHDWHG����WLPHV�

���� &HOO�GHOLQHDWLRQ�DQG�VFUDPEOLQJ

������ &HOO�GHOLQHDWLRQ�DQG�VFUDPEOLQJ�REMHFWLYHV

&HOO�GHOLQHDWLRQ�LV�WKH�SURFHVV�ZKLFK�DOORZV�LGHQWLILFDWLRQ�RI�WKH�FHOO�ERXQGDULHV��7KH�$70�FHOO�KHDGHU�FRQWDLQV�D�+(&
ILHOG�ZKLFK�LV�XVHG�WR�DFKLHYH�FHOO�GHOLQHDWLRQ��7KH�$70�VLJQDO�LV�UHTXLUHG�WR�EH�VHOI�VXSSRUWLQJ�LQ�WKH�VHQVH�WKDW�LW�KDV
WR�EH�WUDQVSDUHQWO\�WUDQVSRUWHG�RQ�HYHU\�QHWZRUN�LQWHUIDFH�ZLWKRXW�DQ\�FRQVWUDLQWV�IURP�WKH�WUDQVPLVVLRQ�V\VWHPV�XVHG�
6FUDPEOLQJ�VKDOO�EH�XVHG�WR�LPSURYH�WKH�VHFXULW\�DQG�UREXVWQHVV�RI�WKH�+(&�FHOO�GHOLQHDWLRQ�PHFKDQLVP�DV�GHVFULEHG�LQ
VXEFODXVH���������,Q�DGGLWLRQ�LW�KHOSV�UDQGRPL]LQJ�WKH�GDWD�LQ�WKH�LQIRUPDWLRQ�ILHOG�IRU�SRVVLEOH�LPSURYHPHQW�RI�WKH
WUDQVPLVVLRQ�SHUIRUPDQFH�
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�������� &HOO�GHOLQHDWLRQ�DOJRULWKP

&HOO�GHOLQHDWLRQ�VKDOO�EH�SHUIRUPHG�E\�XVLQJ�WKH�FRUUHODWLRQ�EHWZHHQ�WKH�KHDGHU�ELWV�WR�EH�SURWHFWHG�����ELWV��DQG�WKH
UHOHYDQW�FRQWURO�ELWV����ELWV��LQWURGXFHG�LQ�WKH�KHDGHU�E\�WKH�+(&�XVLQJ�D�VKRUWHQHG�F\FOLF�FRGH�ZLWK�JHQHUDWLQJ
SRO\QRPLDO�*�[�� �[����[����[�����

)LJXUH����VKRZV�WKH�VWDWH�GLDJUDP�RI�WKH�+(&�FHOO�GHOLQHDWLRQ�PHWKRG�

127(� 'XULQJ�WKH�$FTXLVLWLRQ�DQG�9HULILFDWLRQ�VWDWHV��RQO\�WKH�ODVW�VL[�ELWV�RI�WKH�+(&�ILHOG�DUH�WR�EH�XVHG�IRU
FHOO�GHOLQHDWLRQ�FKHFNLQJ��DQG�DOO�HLJKW�WKHUHDIWHU�

$/3+$
FRQVHFXWLYH

LQFRUUHFW�+(&V

�

'(/7$
FRQVHFXWLYH
FRUUHFW�+(&V

&RUUHFW�+(&

ELW�E\�ELW

�

+817

FHOO�E\�FHOO

,QFRUUHFW
+(&

FHOO�E\�FHOO

6<1&

35(6<1&

127(� 7KH��FRUUHFW�+(&��PHDQV�WKH�KHDGHU�KDV�QR�ELW�HUURUV��V\QGURPH�LV�]HUR��DQG�KDV�QRW�EHHQ�FRUUHFWHG�

)LJXUH�����&HOO�GHOLQHDWLRQ�VWDWH�GLDJUDP

7KH�GHWDLOV�RI�WKH�VWDWH�GLDJUDP�DUH�GHVFULEHG�EHORZ�

�� ,Q�WKH�+817�VWDWH��WKH�GHOLQHDWLRQ�SURFHVV�LV�SHUIRUPHG�E\�FKHFNLQJ�ELW�E\�ELW�IRU�WKH�FRUUHFW�+(&��L�H�
V\QGURPH�HTXDOV�]HUR��IRU�WKH�DVVXPHG�KHDGHU�ILHOG��3ULRU�WR�GHVFUDPEOHU�V\QFKURQL]DWLRQ��RQO\�WKH�ODVW�VL[�ELWV�RI
WKH�+(&�DUH�WR�EH�XVHG�IRU�FHOO�GHOLQHDWLRQ�FKHFNLQJ��2QFH�VXFK�DQ�DJUHHPHQW�LV�IRXQG��LW�LV�DVVXPHG�WKDW�RQH
KHDGHU�KDV�EHHQ�IRXQG��DQG�WKH�SURFHVV�HQWHUV�WKH�35(6<1&�VWDWH��:KHQ�RFWHW�ERXQGDULHV�DUH�DYDLODEOH�ZLWKLQ
WKH�UHFHLYLQJ�SK\VLFDO�OD\HU�SULRU�WR�FHOO�GHOLQHDWLRQ��WKH�FHOO�GHOLQHDWLRQ�SURFHVV�PD\�EH�SHUIRUPHG�RFWHW�E\�RFWHW�

�� ,Q�WKH�35(6<1&�VWDWH��WKH�GHOLQHDWLRQ�SURFHVV�LV�SHUIRUPHG�E\�FKHFNLQJ�FHOO�E\�FHOO�IRU�WKH�FRUUHFW�+(&��3ULRU
WR�GHVFUDPEOHU�V\QFKURQL]DWLRQ��RQO\�WKH�ODVW�VL[�ELWV�RI�WKH�+(&�ILHOG�DUH�WR�EH�XVHG�IRU�FHOO�GHOLQHDWLRQ
FKHFNLQJ��7KH�SURFHVV�UHSHDWV�XQWLO�WKH�FRUUHFW�+(&�KDV�EHHQ�FRQILUPHG�'(/7$�WLPHV�FRQVHFXWLYHO\�DW�ZKLFK
SRLQW�WKH�SURFHVV�PRYHV�WR�WKH�6<1&�VWDWH��,I�DQ�LQFRUUHFW�+(&�LV�IRXQG��WKH�SURFHVV�UHWXUQV�WR�WKH�+817�VWDWH�
7KH�WRWDO�QXPEHU�RI�FRQVHFXWLYH�FRUUHFW�+(&�UHTXLUHG�WR�PRYH�IURP�WKH�+817�VWDWH�WR�WKH�6<1&�VWDWH�LV
WKHUHIRUH�'(/7$�����

�� ,Q�WKH�6<1&�VWDWH��WKH�FHOO�GHOLQHDWLRQ�ZLOO�EH�DVVXPHG�WR�EH�ORVW�LI�DQ�LQFRUUHFW�+(&�LV�REWDLQHG�$/3+$�WLPHV
FRQVHFXWLYHO\�

�� &HOOV�ZLWK�FRUUHFW�+(&V��RU�FHOO�KHDGHUV�ZLWK�VLQJOH�ELW�HUURUV�ZKLFK�DUH�FRUUHFWHG��WKDW�DUH�SURFHVVHG�ZKLOH�WKH
6<1&�VWDWH�VKDOO�EH�SDVVHG�WR�WKH�$70�OD\HU�SURYLGHG�WKH�GHVFUDPEOHU�LV�LQ�6WHDG\�VWDWH��,GOH�FHOOV�DQG�SK\VLFDO
OD\HU�2$0�FHOOV�DUH�QRW�SDVVHG�WR�WKH�$70�OD\HU�

7KH�SDUDPHWHUV�$/3+$�DQG�'(/7$�VKDOO�EH�FKRVHQ�WR�PDNH�WKH�FHOO�GHOLQHDWLRQ�SURFHVV�DV�UREXVW�DQG�VHFXUH�DV
SRVVLEOH��ZKLOH�VDWLVI\LQJ�WKH�SHUIRUPDQFH�VSHFLILHG�LQ�VXEFODXVH���������5REXVWQHVV�DJDLQVW�IDOVH�LQGLFDWLRQ�RI
PLVDOLJQPHQWV�GXH�WR�ELW�HUURUV�LQ�WKH�FKDQQHO�GHSHQGV�RQ�$/3+$��5REXVWQHVV�DJDLQVW�IDOVH�GHOLQHDWLRQ�LQ�WKH
UHV\QFKURQL]DWLRQ�SURFHVV�GHSHQGV�RQ�WKH�YDOXH�RI�'(/7$�

7KH�YDOXHV�RI�$/3+$�DQG�'(/7$�VKDOO�EH�$/3+$� ���DQG�'(/7$� ���
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������ &HOO�GHOLQHDWLRQ�SHUIRUPDQFH

)LJXUHV�$���DQG�$���JLYH�SURYLVLRQDO�LQIRUPDWLRQ�RQ�WKH�SHUIRUPDQFH�RI�WKH�FHOO�GHOLQHDWLRQ�DOJRULWKP�GHVFULEHG�LQ
VXEFODXVH����������LQ�WKH�SUHVHQFH�RI�UDQGRP�ELW�HUURUV��IRU�YDULRXV�YDOXHV�RI�$/3+$�DQG�'(/7$�

������ 6FUDPEOHU�RSHUDWLRQ

7KH�'LVWULEXWHG�6DPSOH�6FUDPEOHU��'66��LV�XVHG�IRU�WKH�FHOO�EDVHG�81,�

7KH�'LVWULEXWHG�6DPSOH�6FUDPEOHU��'66��LV�DQ�DGGLWLYH�VFUDPEOHU�WKDW�GRHV�QRW�LQWURGXFH�HUURU�PXOWLSOLFDWLRQ��DQG�LV�RI
VXIILFLHQWO\�KLJK�SHUIRUPDQFH�WKDW�DQ�XQGHUO\LQJ�30'�VXE�OD\HU�FDQ�UHO\�RQ�LW�WR�SURYLGH�D�KLJK�GHJUHH�RI
UDQGRPL]DWLRQ�

�������� 'LVWULEXWHG�6DPSOH�6FUDPEOHU����VW�RUGHU��RSHUDWLRQ

7KH�'LVWULEXWHG�6DPSOH�6FUDPEOHU��'66��LV�DQ�H[DPSOH�RI�D�FODVV�RI�VFUDPEOHU�LQ�ZKLFK�UDQGRPL]DWLRQ�RI�WKH
WUDQVPLWWHG�GDWD�VWUHDP�LV�DFKLHYHG�E\�PRGXOR�DGGLWLRQ�RI�D�3VHXGR�5DQGRP�%LQDU\�6HTXHQFH��35%6���'HVFUDPEOLQJ�DW
WKH�UHFHLYHU�LV�DFKLHYHG�E\�PRGXOR�DGGLWLRQ�RI�DQ�LGHQWLFDO�ORFDOO\�JHQHUDWHG�SVHXGR�UDQGRP�VHTXHQFH�KDYLQJ�SKDVH
V\QFKURQL]DWLRQ�ZLWK�WKH�ILUVW�LQ�UHVSHFW�RI�WKH�WUDQVPLWWHG�FHOOV��7KH�GHVFUDPEOHU�GRHV�QRW�DIIHFW�WKH�SHUIRUPDQFH�RI�WKH
��ELW�+(&�PHFKDQLVP�GXULQJ�VWHDG\�VWDWH�RSHUDWLRQ�

3KDVH�V\QFKURQL]DWLRQ�RI�D�UHFHLYHU�35%6�ZLWK�SRO\QRPLDO�JHQHUDWRU�RUGHU�U�LV�DFKLHYHG�E\�VHQGLQJ�U�OLQHDUO\
LQGHSHQGHQW�VRXUFH�35%6�VDPSOHV�WKURXJK�WKH�WUDQVPLVVLRQ�FKDQQHO�DV�FRQYH\HG�GDWD�VDPSOHV��:KHQ�UHFHLYHG�ZLWKRXW
HUURU�WKHVH�U�VDPSOHV�DUH�VXIILFLHQW�WR�V\QFKURQL]H�WKH�SKDVH�RI�WKH�35%6�JHQHUDWRU�DW�WKH�UHFHLYHU�WR�WKDW�RI�WKH
WUDQVPLWWHU�35%6�JHQHUDWRU�

$�VLPSOH�WLPLQJ�VNHZ�EHWZHHQ�WKH�VRXUFH�35%6�VDPSOHV�DQG�WKH�FRQYH\HG�35%6�VDPSOHV�VHUYHV�DV�D�PHDQV�RI
GHFRXSOLQJ�WKH�VDPSOH�WLPHV�RI�WKH�VRXUFH�35%6�VDPSOHV�IURP�WKH�FRQYH\HG�35%6�VDPSOHV��7KLV�HQDEOHV�OLQHDUO\
LQGHSHQGHQW�35%6�VDPSOHV�DQG�IDVWHU�V\QFKURQL]DWLRQ�WR�EH�DFKLHYHG��VLPSO\�E\�WDNLQJ�VDPSOHV�DW�HTXDO�LQWHUYDOV�RI
KDOI�DQ�$70�FHOO������ELWV��IURP�WKH�VRXUFH�35%6�JHQHUDWRU�

�������� 7UDQVPLWWHU�RSHUDWLRQ

7KH�WUDQVPLWWHU�SVHXGR�UDQGRP�ELQDU\�VHTXHQFH�LV�DGGHG��PRGXOR����WR�WKH�FRPSOHWH�FHOO�ELW�E\�ELW�H[FHSWLQJ�WKH�+(&
ILHOG��7KH�SVHXGR�UDQGRP�VHTXHQFH�SRO\QRPLDO�LV�

[���[����

7KH�+(&�ILHOG�IRU�HDFK�FHOO�LV�WKHQ�PRGLILHG�E\�PRGXOR���DGGLWLRQ�RI�WKH�+(&�FDOFXODWHG�RQ�WKH����ELW�RI�WKH�VFUDPEOHU
VHTXHQFH�FRLQFLGHQW�ZLWK�WKH�ILUVW����KHDGHU�ELWV��7KLV�LV�HTXLYDOHQW�WR�FDOFXODWLRQ�RI�WKH�+(&�RQ�WKH�ILUVW����ELWV�RI�WKH
VFUDPEOHG�KHDGHU��7KH�ILUVW�WZR�ELWV�RI�WKH�+(&�ILHOG�DUH�WKHQ�PRGLILHG��DV�IROORZV��E\�WZR�ELWV�IURP�WKH�35%6
JHQHUDWRU��7KH�WZR�ELWV�IURP�WKH�35%6�JHQHUDWRU�ZLOO�EH�UHIHUUHG�WR�DV�WKH�35%6�VRXUFH�ELWV�DQG�WKH�WZR�ELWV�RI�WKH�+(&
ILHOG�RQWR�ZKLFK�WKH\�DUH�PDSSHG�ZLOO�EH�UHIHUUHG�WR�DV�WKH�35%6�WUDQVSRUW�ELWV�

7R�WKH�ILUVW�+(&�ELW��+(&���LV�DGGHG��PRGXOR����WKH�YDOXH�RI�35%6�JHQHUDWRU�WKDW�ZDV�DGGHG��PRGXOR��������ELWV
HDUOLHU�WR�WKH�SUHYLRXV�FHOO�SD\ORDG��7R�WKH�VHFRQG�ELW�RI�WKH�+(&�ILHOG�LV�DGGHG��PRGXOR����WKH�FXUUHQW�YDOXH�RI�WKH
35%6�JHQHUDWRU��7KHVH�VDPSOHV�DUH�H[DFWO\�KDOI�D�FHOO�DSDUW������ELWV��DQG�WKH�ILUVW��8W������LV�GHOD\HG�E\�����ELWV�EHIRUH
FRQYH\DQFH��UHTXLULQJ�D�RQH�ELW�VWRUH���ZKHUH�����ELWV�LV���ELW�OHVV�WKDQ�KDOI�D�FHOO��
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35%6�SKDVH��DV�DGGHG�WR�SD\ORDG�DQG�DOO�KHDGHU�H[FHSW�+(&��

8W�� 8W 8W�� 8W�� 8W�� 8W�� 8W�� 8W�� 8W�� 8W�� 8W��

5HVXOWDQW�WUDQVPLWWHG�GDWD�HOHPHQW�

&/3 +(&� +(&� �VW

SD\ORDG
ELW

�QG

SD\ORDG
ELW

� � � +(&� +(&� +(&� +(&� +(&� +(&� � ��

8W�� 8W���� 8W�� 8W�� �8W��

�������� 5HFHLYHU�RSHUDWLRQ

7KUHH�EDVLF�VWDWHV�RI�UHFHLYHU�RSHUDWLRQ�DUH�GHILQHG��VHH�ILJXUH�����

�� DFTXLVLWLRQ�RI�VFUDPEOHU�V\QFKURQL]DWLRQ��IROORZLQJ�FHOO�GHOLQHDWLRQ��

�� YHULILFDWLRQ�RI�VFUDPEOHU�V\QFKURQL]DWLRQ�

�� VWHDG\�VWDWH�RSHUDWLRQ�

5HFHLYHU�VWDWH�����$FTXLVLWLRQ�RI�VFUDPEOHU�V\QFKURQL]DWLRQ��IROORZLQJ�FHOO�GHOLQHDWLRQ�

7KH�SULQFLSOH�RI�RSHUDWLRQ�LV�DV�IROORZV�

&HOO�GHOLQHDWLRQ

7KH�FHOO�GHOLQHDWLRQ�PHFKDQLVP�LV�LQGHSHQGHQW�RI�WKH�GHVFUDPEOHU�V\QFKURQL]DWLRQ�PHFKDQLVP��+RZHYHU�ZKLOH�WKH
GHVFUDPEOHU�LV�LQ�$FTXLVLWLRQ�RU�9HULILFDWLRQ�VWDWHV��WKH�FHOO�GHOLQHDWLRQ�LV�GHWHUPLQHG�E\�XVLQJ�RQO\�WKH�ODVW�VL[�ELWV�RI
WKH�+(&�ILHOG��7KLV�LV�EHFDXVH�WKH�ILUVW�WZR�ELWV�RI�WKH�+(&�ILHOG�KDYH�EHHQ�PRGLILHG�E\�PRGXOR���DGGLWLRQ�RI�WKH
FRQYH\HG�GDWD�VDPSOHV�DQG�FDQQRW�WKHUHIRUH�EH�XVHG�LQ�GHOLQHDWLRQ�RU�+(&�HYDOXDWLRQ�XQWLO�WKH�GHVFUDPEOHU�LV
V\QFKURQL]HG��6WHDG\�VWDWH��

:KHQ�WKH�FHOO�GHOLQHDWLRQ�SURFHVV�UHWXUQV�WR�+817�VWDWH��WKH�GHVFUDPEOHU�SURFHVV�VKDOO�UHWXUQ�WR�$FTXLVLWLRQ�VWDWH�

$FTXLVLWLRQ�RI�VFUDPEOHU�V\QFKURQL]DWLRQ

,Q�$FTXLVLWLRQ�VWDWH��WKH�FRQYH\HG�ELWV��8W������8W����DUH�H[WUDFWHG�E\�PRGXOR���DGGLWLRQ�RI�WKH�SUHGLFWHG�YDOXHV�IRU
+(&��DQG�+(&��WR�WKH�UHFHLYHG�YDOXHV��7KH�SUHGLFWHG�YDOXHV�FRUUHVSRQG�WR�ELWV�+(&��DQG�+(&��RI�WKH�+(&�YDOXH
FDOFXODWHG�RYHU�WKH�ILUVW�IRXU�RFWHWV�RI�WKH�UHFHLYHG�KHDGHU�

6FUDPEOHU�V\QFKURQL]DWLRQ�PD\�IRU�H[DPSOH�EH�DFKLHYHG�E\�FRPSDULQJ�WKH�FRQYH\HG�VDPSOH��HYHU\�KDOI�FHOO�LQWHUYDO
�����ELWV���ZLWK�WKH�ORFDO�ELW�JHQHUDWHG�E\�D�UHFXUVLYH�GHVFUDPEOHU��VHH�ILJXUH�%�����,I�WKHVH�WZR�ELWV�DUH�QRW�LGHQWLFDO��D
FRQVWDQW�FRUUHFWLRQ�YHFWRU�LV�DSSOLHG�WR�WKH�UHFXUVLYH�GHVFUDPEOHU�WKURXJK�IHHG�IRUZDUG�WDSV��$W�WLPH�W��WKH�VDPSOH
FRQYH\HG�LQ�+(&���8W������LV�FRPSDUHG�WR�WKH�GHVFUDPEOHU�ELW�9W�����WKDW�KDV�EHHQ�VWRUHG�IRU�����ELWV��$W�WLPH�W�����
WKH�VDPSOH�FRQYH\HG�LQ�+(&���8W����LV�FRPSDUHG�WR�WKH�GHVFUDPEOHU�ELW�9W���JHQHUDWHG�DW�WLPH�W����ERWK�8W���DQG�9W��
KDYH�EHHQ�VWRUHG�IRU�����ELWV��

%HFDXVH�ERWK�VDPSOHV�DUH�DSSOLHG�WR�WKH�UHFXUVLYH�GHVFUDPEOHU�����ELWV�EHKLQG�WKHLU�SRLQW�RI�PRGXOR���DGGLWLRQ�WR�WKH
WUDQVPLWWHG�GDWD�VHTXHQFH��WKH�UHFXUVLYH�GHVFUDPEOHU�IHHG�IRUZDUG�WDSV�DUH�FKRVHQ�WR�JHQHUDWH�D�VHTXHQFH�WKDW�LV
DGYDQFHG�E\�����VDPSOHV��6LPLODUO\��WKH�YHULILFDWLRQ�FRPSDULVRQV�PDGH�LQ�WKH�UHFXUVLYH�GHVFUDPEOHU�EHWZHHQ�WKH
FRQYH\HG�ELWV�DQG�WKHLU�SUHGLFWLRQ�LV�GHOD\�HTXDOL]HG�XVLQJ�RQH�ELW�VWRUHV�DV�LOOXVWUDWHG�LQ�ILJXUH�%���
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7LPH�WR�DFKLHYH�GHVFUDPEOHU�V\QFKURQL]DWLRQ

7ZR�ELW�VDPSOHV�DUH�FRQYH\HG�SHU�FHOO�ZKLFK�DUH�OLQHDUO\�LQGHSHQGHQW��7KH�PLQLPXP�QXPEHU�RI�FRQVHFXWLYH�HUURU�IUHH
FRQYH\HG�VDPSOHV�QHHGHG�WR�V\QFKURQL]H�WKH�GHVFUDPEOHU�LV�HTXDO�WR�WKH�GHJUHH�RI�WKH�VFUDPEOHU�SRO\QRPLDO��WKHUHIRUH�
���FHOOV�SURYLGH�WKH����VDPSOHV�QHFHVVDU\�WR�V\QFKURQL]H�WKH�GHVFUDPEOHU�

7KH�GHVFUDPEOHU�V\QFKURQL]DWLRQ�SURFHVV�LV�QRW�GLVDEOHG�GXULQJ�FHOO�GHOLQHDWLRQ��KRZHYHU��WKH�GHVFUDPEOHU�ZLOO�QRW
EHJLQ�WR�FRQYHUJH�XQWLO�WKH�FHOO�GHOLQHDWLRQ�PHFKDQLVP�KDV�ORFDWHG�WKH�WUXH�SRVLWLRQ�RI�WKH�+(&�ILHOG�LQ�WKH�KHDGHU�DQG�LV
QR�ORQJHU�LQ�LWV�+817�VWDWH��7KHUHIRUH��WKH�VWDUW�RI�GHVFUDPEOHU�V\QFKURQL]DWLRQ�DFTXLVLWLRQ�FRQYHUJHQFH�ZLOO�EH
FRLQFLGHQW�ZLWK�WKH�ILQDO�WUDQVLWLRQ�IURP�WKH�+817�VWDWH�WR�WKH�35(6<1&�VWDWH�RI�WKH�FHOO�GHOLQHDWLRQ�PHFKDQLVP�

5HFHLYHU�VWDWH�����9HULILFDWLRQ�RI�GHVFUDPEOHU�V\QFKURQL]DWLRQ

7KH�9HULILFDWLRQ�VWDWH�GLIIHUV�IURP�WKH�$FTXLVLWLRQ�VWDWH�LQ�WKDW�WKH�UHFXUVLYH�GHVFUDPEOHU�LV�QR�ORQJHU�PRGLILHG�ZLWK
V\QFKURQL]LQJ�VDPSOHV��9HULILFDWLRQ�LV�QHHGHG�EHFDXVH�HUURUV�XQGHWHFWDEOH�E\�WKH���ELWV�+(&�FKHFN�PD\�KDYH�RFFXUUHG
LQ�WKH�FRQYH\HG�ELWV�GXULQJ�WKH�$FTXLVLWLRQ�SKDVH��9HULILFDWLRQ�WHVWV�WKH�SUHGLFWHG�35%6�LQ�WKH�UHFHLYHU�DJDLQVW�WKH
UHPRWH�UHIHUHQFH�VHTXHQFH�JLYHQ�E\�WKH�FRQYH\HG�VDPSOHV��7R�YHULI\�GHVFUDPEOHU�$FTXLVLWLRQ�SKDVH�RYHUDOO�VXFK�WKDW
WKH�SUREDELOLW\�RI�IDOVH�V\QFKURQL]DWLRQ�LV�OHVV�WKDQ�������UHTXLUHV����YHULILFDWLRQV�ZKHUH�WKH�WUDQVPLVVLRQ�HUURU�UDWLR�LV
EHWWHU�WKDQ������

5HFHLYHU�VWDWH�����6WHDG\�VWDWH�RSHUDWLRQ��V\QFKURQL]HG�GHVFUDPEOHU�

,Q�WKLV�VWDWH�WKH�+(&��DQG�+(&��ELWV�FDQ�ERWK�EH�UHWXUQHG�WR�QRUPDO�XVH�IROORZLQJ�WKHLU�GHVFUDPEOLQJ�E\�WKH�ORFDOO\
JHQHUDWHG�ELWV��9W������9W�����3URSHUWLHV�RI�HUURU�GHWHFWLRQ�DQG�FRUUHFWLRQ�DUH�QRW�DIIHFWHG�E\�WKLV�SURFHVV�
%RWK�FHOO�GHOLQHDWLRQ�DQG�GHVFUDPEOHU�V\QFKURQL]DWLRQ�UREXVWQHVV�WR�FKDQQHO�ELW�VOLS�DUH�UHOLDEO\�PRQLWRUHG�LQ�WKLV�VWDWH
E\�WKH�H[LVWLQJ�FHOO�GHOLQHDWLRQ�VWDWH�PDFKLQH��:KHQ�WKH�FHOO�GHOLQHDWLRQ�SURFHVV�UHWXUQV�WR�+817�VWDWH��WKH�GHVFUDPEOHU
SURFHVV�VKDOO�UHWXUQ�WR�$FTXLVLWLRQ�VWDWH�

+(&�UHJHQHUDWLRQ�DQG�KHDGHU�VFUDPEOLQJ

7KH�+(&�ELWV�LQ�WKH�WUDQVPLWWHG�FHOO�ZHUH�PRGLILHG�SULRU�WR�WUDQVPLVVLRQ�WR�FRUUHVSRQG�WR�WKH�+(&�IRU�WKH�VFUDPEOHG
KHDGHU��2SWLRQDOO\��WR�UHYHUVH�WKLV�SURFHVV�ZKHUH�UHTXLUHG�DQG�UHJHQHUDWH�DQ�+(&�WKDW�FRUUHVSRQGV�WR�WKH�XQVFUDPEOHG
KHDGHU��WKH�+(&�ELWV�PD\�EH�PRGLILHG�E\�PRGXOR���DGGLWLRQ�RI�WKH�&5&�FDOFXODWHG�RQ�WKH����ELWV�RI�WKH�GHVFUDPEOHU
VHTXHQFH�FRLQFLGHQW�ZLWK�WKH�ILUVW����KHDGHU�ELWV�

�������� 6WDWH�WUDQVLWLRQ�GLDJUDP�DQG�PHFKDQLVP

7KH�WKUHH�VWDWHV�RI�WKH�GHVFUDPEOHU�DUH�

�� DFTXLVLWLRQ�

�� YHULILFDWLRQ��DQG

�� VWHDG\�VWDWH�

7KH�WUDQVLWLRQ�EHWZHHQ�WKHVH�VWDWHV�PD\�EH�GHWHUPLQHG�E\�UHIHUHQFH�WR�WKH�YDOXH�RI�D�VLQJOH�FRQILGHQFH�FRXQWHU��&��DV
IROORZV�

LQLWLDO�VWDWH� �DFTXLVLWLRQ��FRQILGHQFH�FRXQWHU�LQLWLDO�YDOXH� ���

6WDWH��� DFTXLVLWLRQ��FRQILGHQFH�FRXQWHU�UDQJH���WR�;��

)RU�HYHU\�FHOO�UHFHLYHG�FRUUHFWO\�ZLWK�QR�HUURUV�GHWHFWHG�LQ�+(&�ELWV���WR���WKH�FRQILGHQFH�FRXQWHU�LV�LQFUHPHQWHG�E\
RQH�DQG�WKH�WZR�FRQYH\HG�ELWV�XVHG�WR�GULYH�WKH�UHFXUVLYH�GHVFUDPEOHU�LQWR�V\QFKURQL]DWLRQ�

$Q\�HUURU�GHWHFWHG�LQ�WKH�FHOO�KHDGHU�UHVXOWV�LQ�D�UHWXUQ�WR�WKH�LQLWLDO�VWDWH��WKH�FRQILGHQFH�FRXQWHU�EHLQJ�UHVHW�WR�]HUR��

7UDQVLWLRQ�WR�WKH�9HULILFDWLRQ�VWDWH�RFFXUV�ZKHQ�WKH�FRQILGHQFH�FRXQWHU�UHDFKHV�;��;� �����

6WDWH��� YHULILFDWLRQ��FRQILGHQFH�FRXQWHU�UDQJH�;�WR�<��

)RU�HYHU\�FHOO�UHFHLYHG�ZLWKRXW�GHWHFWHG�HUURUV�LQ�+(&�ELWV���WR����WKH�WZR�FRQYH\HG�ELWV�DUH�FRPSDUHG�WR�WKHLU�SUHGLFWHG
YDOXHV��)RU�HDFK�FHOO�ZLWK�WZR�FRUUHFW�SUHGLFWLRQV�UHFHLYHG��WKH�FRQILGHQFH�FRXQWHU�LV�LQFUHPHQWHG��,I�RQH�RU�WZR
LQFRUUHFW�SUHGLFWLRQV�DUH�PDGH�WKHQ�WKH�FRXQWHU�LV�GHFUHPHQWHG��,I�WKH�FRXQWHU�IDOOV�EHORZ�9��9� ����WKH�V\VWHP�UHWXUQV
WR�WKH�$FTXLVLWLRQ�LQLWLDO�VWDWH���DQG�WKH�FRQILGHQFH�FRXQWHU�LV�UHVHW�
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7UDQVLWLRQ�WR�WKH�6WHDG\�VWDWH�RFFXUV�ZKHQ�WKH�FRXQWHU�UHDFKHV�<��<� �����

6WDWH��� VWHDG\�VWDWH��FRQILGHQFH�FRXQWHU�UDQJH�<�WR�=

:KHQ�WKH�FHOO�GHOLQHDWLRQ�SURFHVV�GHWHFWV�D�QRQ�]HUR�V\QGURPH�ZLWK�HUURU�ELWV�FRQILQHG�WR�+(&��DQG�+(&��WKH
FRQILGHQFH�FRXQWHU�LV�GHFUHPHQWHG��HOVH�LW�LV�LQFUHPHQWHG��7KH�$FTXLVLWLRQ�VWDWH�LV�UHWXUQHG�WR�DXWRPDWLFDOO\�VKRXOG�WKH
FRXQWHU�GURS�EHORZ�:��: ������7KH�FRQILGHQFH�FRXQWHU�KDV�DQ�XSSHU�OLPLW�RI�=��= ������7KH�GHVFUDPEOHU�VKDOO�DOVR
UHWXUQ�WR�WKH�$FTXLVLWLRQ�VWDWH�LI�WKH�FHOO�GHOLQHDWLRQ�SURFHVV�UHWXUQV�WR�+817�VWDWH�

0D[�&� �=����

5HVHW�&�WR��

$Q\�GHWHFWHG�HUURU

&� �;����

&� �<����

&� �9���

&� �:����

6WDWH����$FTXLVLWLRQ

6WDWH����9HULILFDWLRQ

6WDWH����6WHDG\�VWDWH

)LJXUH�����6WDWH�WUDQVLWLRQ�GLDJUDP

�� 81,�UHODWHG�2$0�IXQFWLRQV
7KH�IROORZLQJ�2$0�IXQFWLRQV�DVVRFLDWHG�ZLWK�WKH�81,�KDYH�EHHQ�LGHQWLILHG�DQG�DUH�GHVFULEHG�LQ
,78�7�5HFRPPHQGDWLRQ�,�����>�@��ZLWK�WKH�DPHQGPHQWV�GHWDLOHG�LQ�,�(76���������>��@��

�� WUDQVPLVVLRQ�DQG�UHFHSWLRQ�RI�PDLQWHQDQFH�VLJQDOV��H�J��$ODUP�,QGLFDWLRQ�6LJQDO��$,6��DQG�5HPRWH�'HIHFW
,QGLFDWLRQ��5',��VLJQDO��

�� SHUIRUPDQFH�PRQLWRULQJ�

�� FRQWURO�FRPPXQLFDWLRQV�SURYLVLRQV�

6RPH�RYHUKHDG�FDSDFLW\�QHHGV�WR�EH�DOORFDWHG�WR�WKHVH�IXQFWLRQV�

���� 7UDQVPLVVLRQ�RYHUKHDG�DOORFDWLRQ
3K\VLFDO�OD\HU�2$0�FHOOV�DUH�XVHG�IRU�WKH�FRQYH\DQFH�RI�WKH�SK\VLFDO�OD\HU�2$0�LQIRUPDWLRQ��+RZ�RIWHQ�2$0�FHOOV
DUH�LQVHUWHG�VKRXOG�EH�GHWHUPLQHG�E\�2$0�UHTXLUHPHQWV��+RZHYHU�WKHUH�FDQ�EH�QR�PRUH�WKDQ�RQH�SK\VLFDO�OD\HU�2$0
FHOO�HYHU\����FHOOV�DQG�QRW�EH�OHVV�WKDQ�RQH�SK\VLFDO�OD\HU�2$0�FHOO�HYHU\�����FHOOV�SHU�IORZ�LQ�RSHUDWLRQDO�VWDWXV��,W�LV
UHFRJQL]HG�WKDW�GXULQJ�VRPH�SKDVHV��IRU�H[DPSOH�VWDUW�XS��LW�ZRXOG�EH�GHVLUDEOH�WR�LQFUHDVH�WKH�LQVHUWLRQ�UDWH�RI�WKH
SK\VLFDO�OD\HU�2$0�FHOO�IRU�LPSURYLQJ�WKH�V\VWHP�UHVSRQVH��7KHVH�VSDFLQJV�ZRXOG�DSSO\�RQO\�ZKHQ�WKH�IORZ�LV�DFWXDOO\
LPSOHPHQWHG��LW�LV�UHFRJQL]HG�WKDW�QRW�DOO�DSSOLFDWLRQV�ZLOO�UHTXLUH�LPSOHPHQWDWLRQV�RI�DOO�IORZV�

���� 2$0�FHOO�LGHQWLILFDWLRQ
,78�7�5HFRPPHQGDWLRQ�,�����>�@�LGHQWLILHV�WKUHH�W\SHV�RI�SK\VLFDO�OD\HU�2$0�IORZV�FDUULHG�E\�PDLQWHQDQFH�FHOOV�XVLQJ
D�VSHFLILF�SDWWHUQ�LQ�WKH�KHDGHU�

)�� UHJHQHUDWRU�OHYHO�

)�� GLJLWDO�VHFWLRQ�OHYHO�

)�� WUDQVPLVVLRQ�SDWK�OHYHO�
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7KH�)��FHOO�FDUULHV�WKH�2$0�IXQFWLRQV�IRU�WKH�UHJHQHUDWRU�OHYHO�

7KHVH�SK\VLFDO�OD\HU�2$0�FHOOV�DUH�LQVHUWHG�LQ�WKH�FHOO�IORZ�RQ�D�UHFXUUHQW�EDVLV��,I�WKHVH�SK\VLFDO�OD\HU�2$0�FHOOV�KDYH
WR�WDNH�SULRULW\�RYHU�DQ�$70�FHOO��WKLV�KDV�WR�EH�GRQH�ZLWKRXW�UHVWULFWLQJ�$70�OD\HU�WUDQVIHU�FDSDELOLW\��7KH�PLQLPXP
SHULRGLFLW\�RI�WKH�FHOO�LV�GHILQHG�E\�WKH�UHTXLUHPHQWV�RQ�DYDLODELOLW\�RI�WKH�VHFWLRQ�DV�RQH�)��FHOO�LQ�����FHOOV�IRU�WKH
��������NELW�V�ELW�UDWH�DQG�DV�RQH�)��FHOO�LQ�����FHOOV�IRU�WKH���������NELW�V�ELW�UDWH�

7KH�2$0�IORZ�)��LV�QRW�XVHG�DQG�WKH�FRUUHVSRQGLQJ�IXQFWLRQV�DUH�VXSSRUWHG�E\�WKH�)��2$0�IORZ�EHFDXVH�WKHUH�LV�QR
IUDPH�PXOWLSOH[LQJ�LQ�WKH�FHOO�EDVHG�SK\VLFDO�OD\HU�DQG�FRQVHTXHQWO\��RQO\�WZR�IORZV�DUH�QHHGHG��EXW�WKH�QXPEHULQJ�LV
PDGH�ZLWK�UHIHUHQFH�WR�WKH�FRUUHVSRQGLQJ�2$0�IORZV�IRU�WKH�6'+�SK\VLFDO�OD\HU�

7KH�)��FHOO�FDUULHV�WKH�2$0�IXQFWLRQV�IRU�WKH�WUDQVPLVVLRQ�SDWK�OHYHO��7KHVH�SK\VLFDO�OD\HU�2$0�FHOOV�DUH�LQVHUWHG�LQ
WKH�FHOO�IORZ�RQ�D�UHFXUUHQW�EDVLV��,I�WKHVH�SK\VLFDO�OD\HU�2$0�FHOOV�KDYH�WR�WDNH�SULRULW\�RYHU�DQ�$70�FHOO��WKLV�KDV�WR
EH�GRQH�ZLWKRXW�UHVWULFWLQJ�$70�OD\HU�WUDQVIHU�FDSDELOLW\��7KH�PLQLPXP�SHULRGLFLW\�RI�WKH�FHOO�LV�GHILQHG�E\�WKH
UHTXLUHPHQWV�RQ�DYDLODELOLW\�RI�WKH�SDWK�DV�RQH�)��FHOO�LQ�����FHOOV�IRU�WKH���������NELW�V�ELW�UDWH�DQG�DV�RQH�)��FHOO�LQ
����FHOOV�IRU�WKH���������NELW�V�ELW�UDWH�

7KH�SK\VLFDO�OD\HU�2$0�FHOOV�VKDOO�KDYH�D�XQLTXH�KHDGHU�VR�WKDW�WKH\�FDQ�EH�SURSHUO\�LGHQWLILHG�E\�WKH�SK\VLFDO�OD\HU�DW
WKH�UHFHLYHU��7KH�SDWWHUQV�WR�EH�XVHG�DUH�VKRZQ�LQ�WDEOH����VHH�QRWH�LQ�WDEOH���7KH�KHDGHU�SDWWHUQV�VKRZQ�DUH�JLYHQ�SULRU
WR�VFUDPEOLQJ�

7DEOH����+HDGHU�SDWWHUQ�IRU�2$0�FHOO�LGHQWLILFDWLRQ

)ORZ 2FWHW�� 2FWHW�� 2FWHW�� 2FWHW�� 2FWHW��
)� �������� �������� �������� �������� +(&� �YDOLG�FRGH

��������
)� �������� �������� �������� �������� +(&� �YDOLG�FRGH

��������
127(� 7KHUH�LV�QR�VLJQLILFDQFH�WR�DQ\�RI�WKHVH�LQGLYLGXDO�ILHOGV�IURP�WKH�SRLQW�RI�YLHZ�RI�WKH�$70�OD\HU�

DV�SK\VLFDO�OD\HU�2$0�FHOOV�DUH�QRW�SDVVHG�WR�WKH�$70�OD\HU�

���� $OORFDWLRQ�RI�2$0�IXQFWLRQV�LQ�LQIRUPDWLRQ�ILHOG
:KHQ�WKH�2$0�IORZV�DUH�LPSOHPHQWHG��WKH�2$0�FHOOV�FDQ�RQO\�EH�LQVHUWHG�DV�SDUW�RI�WKH�3K\VLFDO�/D\HU�FHOOV��ZKLFK
DUH�XVHG�WR�DGDSW�WKH�WUDQVIHU�FDSDELOLW\�WR�WKH�LQWHUIDFH�UDWH��7KH�2$0�FHOOV�VKDOO�QRW�EH�LQVHUWHG�DW�DQ\�RWKHU�WLPH�LQ�WKH
FHOO�IORZ�
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7KH�RFWHW�DOORFDWLRQ�IRU�WKH�)��SK\VLFDO�OD\HU�2$0�DQG�)��SK\VLFDO�OD\HU�2$0�FHOOV�LV�VKRZQ�LQ�WDEOH���

7DEOH����$OORFDWLRQ�RI�2$0�IXQFWLRQV�LQ�LQIRUPDWLRQ�ILHOG

� 5 �� 5
� $,6��QRWH��� �� 5
� 361 �� 5
� 5 �� 5
� 5 �� 5
� 5 �� 5',
� 5 �� 5
� ('&�%� �� 5
� ('&�%� �� 5
�� ('&�%� �� 5
�� ('&�%� �� 5
�� ('&�%� �� 5
�� ('&�%� �� 5
�� ('&�%� �� 5
�� ('&�%� �� 5
�� 5 �� 5
�� 5 �� 5
�� 5 �� 5
�� 5 �� 5
�� 5 �� 5
�� 5 �� 5
�� 5 �� 5(%
�� 5 �� &(&������QRWH���
�� 5 �� &(&������QRWH���

127(��� IRU�)��2$0�FHOOV��WKLV�E\WH�LV�FRGHG��$�KH[D�
127(��� 06%�LV�ELW���RI�E\WH����DQG�/6%�LV�ELW���RI�E\WH����

%LWV���WR���RI�E\WH����DUH�VHW�WR���
127(��� 9DOXH�LQ�SDUHQWKHVHV�LQGLFDWHV�WKH�QXPEHU�RI�ELWV

XVHG�

7KH�IROORZLQJ�ILHOGV�DUH�LGHQWLILHG�IRU�ERWK�)��DQG�)��IORZV�

� 3K\VLFDO�OD\HU�2$0�6HTXHQFH�1XPEHU��361���,V�GHVLJQHG�WR�KDYH�D�VXIILFLHQWO\�ODUJH�F\FOH�FRPSDUHG�ZLWK
WKH�GXUDWLRQ�RI�FHOO�ORVV�DQG�LQVHUWLRQ����ELWV�DUH�DOORFDWHG�WR�WKH�361��7KH�FRXQWLQJ�LV�WKHQ�GRQH�PRGXOR�����

� (UURU�'HWHFWLRQ�&RGH��('&���7KLV�FRGH�LV�D�%LW�,QWHUOHDYHG�3DULW\����%,3���FDOFXODWHG�RQ�D�EORFN�RI�0%6
�0RQLWRULQJ�%ORFN�6L]H��FHOOV�UHSHDWHG�IRU�HDFK�PRQLWRUHG�EORFN��7KH�QXPEHU�RI�PRQLWRUHG�EORFNV�LV�HTXDO�WR���
7KH�ILHOG�('&�%Q�FRUUHVSRQGV�WR�WKH�%,3���FDOFXODWHG�RQ�WKH�PRQLWRUHG�EORFN�QXPEHU�Q�

)RU�WKH���������NELW�V�LQWHUIDFH�0%6 ����)RU�WKH���������NELW�V�LQWHUIDFH�0%6 ����)RU�)��FHOO�QXPEHU�Q��)�
FHOO�QXPEHU�Q���WKH�ILUVW�PRQLWRUHG�EORFN�EHJLQV�ZLWK�WKH�ILUVW�FHOO�IROORZLQJ�WKH�)��FHOO�QXPEHU�Q����)��FHOO
QXPEHU�Q�����7KH�ODVW�PRQLWRUHG�EORFN�HQGV�DW�WKH�HQG�RI�WKH�)��FHOO�QXPEHU�Q��)��FHOO�QXPEHU�Q��

)���)���FHOO
QXPEHU�Q

%ORFN�QXPEHU��
�0%6�FHOOV�

)���)���FHOO
QXPEHU�Q��

7LPH
%ORFN�QXPEHU��
�0%6�FHOOV�

%ORFN�QXPEHU��
�0%6�FHOOV�

%ORFN�QXPEHU��
�0%6�FHOOV�

%ORFNV���WR��

)LJXUH�����'HILQLWLRQ�RI�WKH�PRQLWRUHG�EORFN�ERXQGDULHV

)��DQG�)��2$0�FHOOV�DUH�QRW�WDNHQ�LQWR�DFFRXQW�E\�WKH�%,3���FDOFXODWLRQ��7KLV�PHDQV�WKH�%,3���FDOFXODWLRQ�LV
VWRSSHG�GXULQJ�)��DQG�)��2$0�FHOOV��)RU�WKH�RWKHU�FHOOV��$70�OD\HU�FHOOV�DQG�LGOH�FHOOV��WKH�%,3���LV�FDOFXODWHG
RQO\�RQ�WKH�FHOO�SD\ORDG�EHIRUH�WKH�VFUDPEOLQJ�LV�SHUIRUPHG�
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$Q�RFWHW�LV�DOORFDWHG�IRU�HDFK�('&�%Q�ILHOG��(DFK�ELW�RI�WKH�('&�%Q�ILHOG�LV�HTXDO�WR�WKH�%,3�FDOFXODWHG�RQ�WKH
VDPH�UDQJH�ELWV�RI�HDFK�PRQLWRUHG�RFWHW��L�H��WKH�0RVW�6LJQLILFDQW�%LW�RI�HDFK�('&�%Q�RFWHW�LV�HTXDO�WR�WKH�%,3
FDOFXODWHG�RQ�WKH�0RVW�6LJQLILFDQW�%LW�RI�HDFK�PRQLWRUHG�RFWHW��

� 5HPRWH�(UURUHG�%ORFNV��5(%���,QGLFDWHV�WR�WKH�IDU�HQG�WKH�WRWDO�QXPEHU�RI�HUURUHG�EORFNV�EHWZHHQ�WZR
FRQVHFXWLYH�)��RU�)��2$0�FHOOV�LQ�DFFRUGDQFH�ZLWK�DQRPDOLHV�D��WR�D��GHILQHG�LQ�DQQH[�'�RI
,78�7�5HFRPPHQGDWLRQ�*�����>��@��)RU�)��2$0�FHOOV��WKH�5(%�ILHOG�VKDOO�EH�WKH�YDOXH�RI�D�UXQQLQJ�FRXQWHU
�PRGXOR������LQFUHDVHG�SHULRGLFDOO\�E\�WKH�QXPEHU�RI�HUURUHG�EORFNV�GHWHFWHG�LQ�RQH�GLUHFWLRQ�RI�WUDQVPLVVLRQ
�LQ�DFFRUGDQFH�ZLWK�*�����$QQH[�'���7KH�YDOXH�RI�WKLV�UXQQLQJ�FRXQWHU�VKDOO�EH�SXW�LQ�WKH�5(%�ILHOG�RI�HDFK�)�
2$0�FHOO�EHLQJ�VHQW�LQ�WKH�RSSRVLWH�GLUHFWLRQ��%\�VXEWUDFWLQJ�WKH�YDOXHV�FRQWDLQHG�LQ�WKH�5(%�ILHOGV�RI�WZR
FRQVHFXWLYHO\�UHFHLYHG�YDOLG�)��2$0�FHOOV��L�H��&(&�ILHOG�LQGLFDWHV�D�YDOLG�FHOO�SD\ORDG���WKH�UHFHLYLQJ�V\VWHP
NQRZV�WKH�WRWDO�QXPEHU�RI�HUURUHG�EORFNV�PHDVXUHG�E\�WKH�IDU�HQG�V\VWHP��7KLV�PHFKDQLVP�LV�LGHQWLFDO�IRU�)�
2$0�FHOOV�

� 3DWK�$ODUP�,QGLFDWLRQ�6LJQDO��3�$,6���7KLV�ILHOG�LV�XVHG�RQO\�LQ�WKH�)��2$0�FHOOV�WR�DOHUW�WKH�HTXLSPHQW�LQ
WKH�GLUHFWLRQ�RI�WUDQVPLVVLRQ�WKDW�D�IDLOXUH�KDV�EHHQ�GHWHFWHG��7KH�FRGLQJ�RI�WKLV�ILHOG�LV�DV�IROORZV�

06% /6%

� � � � /20 /&' /26 $,6BLQGLFDWLRQ

:KHQ�D�GHIHFW�LV�GHWHFWHG��/20��/&'�RU�/26���WKH�FRUUHVSRQGLQJ�ELW�LV�VHW�WR����HOVH�LW�LV�VHW�WR����:KHQ�DW�OHDVW
RQH�GHIHFW�LV�GHWHFWHG��WKH�$,6BLQGLFDWLRQ�ELW�LV�VHW�WR����HOVH�LW�LV�VHW�WR����)RU�WKH�)��2$0�FHOOV��WKLV�ILHOG�LV
UHVHUYHG�DQG�FRGHG��$�KH[D�

� 3DWK�5HPRWH�'HIHFW�,QGLFDWLRQ��3�5',��DQG�6HFWLRQ�5HPRWH�'HIHFW�,QGLFDWLRQ��6�5',���7KLV�ILHOG�LV�XVHG�WR
DOHUW�WKH�XSVWUHDP�HTXLSPHQW�LQ�WKH�RSSRVLWH�GLUHFWLRQ�RI�WUDQVPLVVLRQ�WKDW�D�GHIHFW�KDV�EHHQ�GHWHFWHG�DORQJ�WKH
GRZQVWUHDP�SDWK��)RU�WKH�)��IORZ�WKH�SRVVLEOH�GHIHFWV�DUH�/20��/&'�DQG�/26��)RU�WKH�)��IORZ�WKH�SRVVLEOH
GHIHFWV�DUH�3B$,6��/20��/&'�DQG�/26��7KH�FRGLQJ�RI�WKLV�ILHOG�LV�DV�IROORZV�

06% /6%

� � � 3B$,6�
 /20 /&' /26 5',BLQGLFDWLRQ

�
��3B$,6�GHIHFW�LV�RQO\�XVHG�LQ�)��2$0�IORZ�

� &HOO�(UURU�&RQWURO��&(&���&(&�LV�XVHG�WR�GHWHFW�HUURUV�LQ�WKH�FHOO�SD\ORDG��$�&5&����LV�XVHG�

*�[�� �[�����[����[����[����[�����

� 5HVHUYHG�ILHOG��5���&RQWDLQV�WKH�RFWHW�SDWWHUQ�RI��������������ZKLFK�LV�WKH�VDPH�DV�WKDW�RI�WKH�LGOH�FHOOV�

���� 0DLQWHQDQFH�VLJQDOV
7KH�IROORZLQJ�PDLQWHQDQFH�VLJQDOV�DUH�GHILQHG�

� 3DWK�$ODUP�,QGLFDWLRQ�6LJQDO��3�$,6���7KLV�LV�XVHG�WR�DOHUW�WKH�DVVRFLDWHG�WHUPLQDWLRQ�SRLQW�LQ�WKH�GLUHFWLRQ�RI
WUDQVPLVVLRQ�WKDW�D�GHIHFW�KDV�EHHQ�GHWHFWHG�DQG�DODUPHG��7KH�3�$,6�LQGLFDWLRQ�VLJQDO�LV�VHW�ZKHQ�D�/26��/&'�RU
/20�GHIHFW�LV�GHWHFWHG�DW�WKH�VHFWLRQ�OHYHO�

� 3DWK�5HPRWH�'HIHFW�,QGLFDWLRQ��3�5',���7KLV�LV�SURYLGHG�WR�DOHUW�WKH�HTXLSPHQW�LQ�WKH�RSSRVLWH�GLUHFWLRQ�RI
WUDQVPLVVLRQ�WKDW�D�GHIHFW�KDV�EHHQ�GHWHFWHG�DORQJ�WKH�SDWK��,W�LV�VHW�ZKHQ�D�/&'��/20��/26�RU�$,6�VLJQDO�KDV
EHHQ�GHWHFWHG�DW�WKH�SDWK�OHYHO��7KH�WLPH�WR�VHW�WKLV�VLJQDO�QHHGV�WR�EH�DV�VKRUW�DV�SRVVLEOH��EXW�ORQJ�HQRXJK�WR
ILOWHU�LQWHUPLWWHQW�GHIHFW�LQIRUPDWLRQ��7KLV�WLPH�LV�WR�EH�GHILQHG��/&'�LV�SURYLGHG�E\�WKH�FHOO�GHOLQHDWLRQ
DOJRULWKP��7KH�WLPH�WR�LQGLFDWH�WKLV�VWDWH�LV�WR�EH�GHILQHG��/RVV�RI�RQH�2$0�FHOO�LV�GHWHFWHG�ZKHQ�QR�)��2$0
FHOO�LV�UHFHLYHG�ZKHQ�WKH�PD[LPXP�VSDFH�EHWZHHQ�WZR�)��2$0�FHOOV�LV�H[FHHGHG��$�/20�LV�GHWHFWHG�ZKHQ�WZR
VXFFHVVLYH�DQRPDOLHV�ORVV�RI�RQH�)��2$0�FHOO�DUH�GHWHFWHG��7KH�PHWKRG�RI�GHWHFWLRQ�RI�WKH�$,6�FRQGLWLRQ�LV�IRU
IXUWKHU�VWXG\�
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� 6HFWLRQ�5HPRWH�'HIHFW�,QGLFDWLRQ��6�5',���7KLV�LV�SURYLGHG�WR�DOHUW�WKH�HTXLSPHQW�LQ�WKH�RSSRVLWH�GLUHFWLRQ�RI
WUDQVPLVVLRQ�WKDW�D�GHIHFW�KDV�EHHQ�GHWHFWHG�DORQJ�WKH�SDWK��,W�LV�VHW�ZKHQ�D�/&'��/20��/26�RU�XQDFFHSWDEOH
HUURU�SHUIRUPDQFH�KDV�EHHQ�GHWHFWHG�DW�WKH�UHJHQHUDWRU�VHFWLRQ�OHYHO��7KH�WLPH�WR�VHW�WKLV�VLJQDO�QHHGV�WR�EH�DV
VKRUW�DV�SRVVLEOH�EXW�ORQJ�HQRXJK�WR�ILOWHU�LQWHUPLWWHQW�GHIHFW�LQIRUPDWLRQ��7KLV�WLPH�LV�WR�EH�GHILQHG��/&'�LV
SURYLGHG�E\�WKH�FHOO�GHOLQHDWLRQ�DOJRULWKP��7KH�WLPH�WR�LQGLFDWH�WKLV�VWDWH�LV�WR�EH�GHILQHG��/RVV�RI�RQH�2$0�FHOO
LV�GHWHFWHG�ZKHQ�QR�)��2$0�FHOO�LV�UHFHLYHG�ZKHQ�WKH�PD[LPXP�VSDFH�EHWZHHQ�WZR�)��2$0�FHOOV�LV�H[FHHGHG�
$�/20�LV�GHWHFWHG�ZKHQ�WZR�VXFFHVVLYH�DQRPDOLHV�/RVV�RI�RQH�)��2$0�FHOO�DUH�GHWHFWHG��7KH�PHWKRG�RI
GHWHFWLRQ�RI�XQDFFHSWDEOH�HUURU�SHUIRUPDQFH�UHTXLUHV�IXUWKHU�VWXG\�

���� 7UDQVPLVVLRQ�SHUIRUPDQFH�PRQLWRULQJ
7UDQVPLVVLRQ�SHUIRUPDQFH�PRQLWRULQJ�DFURVV�WKH�81,�LV�SHUIRUPHG�WR�GHWHFW�DQG�UHSRUW�WUDQVPLVVLRQ�HUURUV��$W�WKH
WUDQVPLVVLRQ�SDWK��)���OHYHO��WKLV�IXQFWLRQ�LV�SHUIRUPHG�RQ�WKH�$70�OD\HU�FHOOV�DQG�LGOH�FHOOV��$W�WKH�UHJHQHUDWRU
VHFWLRQ��)���OHYHO�WKLV�IXQFWLRQ�LV�SHUIRUPHG�RQ�$70�OD\HU�FHOOV��LGOH�FHOOV�DQG�KLJKHU�OHYHO�3/�2$0�FHOOV��7KH
3/�2$0�FHOO�FDUULHV�WKH�UHVXOW�IRU�WKH�PRQLWRULQJ�RI�D�FHUWDLQ�QXPEHU�RI�EORFNV�

� HUURU�SHUIRUPDQFH�UHSRUWLQJ��7KLV�IXQFWLRQ�UHSRUWV�WR�WKH�HTXLSPHQW�LQ�WKH�RSSRVLWH�GLUHFWLRQ�RI�WUDQVPLVVLRQ�
WKH�UHVXOWV�RI�WKH�SDWK�HUURU�PRQLWRULQJ�FDUULHG�RXW��5',���)RU�D�%,3��LW�JLYHV�WKH�QXPEHU�RI�SDULW\�YLRODWLRQV�LQ
HDFK�EORFN��FDOFXODWHG�DW�WKH�UHFHLYLQJ�HQG�E\�FRPSDULVRQ�ZLWK�WKH�UHVXOW�FDUULHG�E\�WKH�FHOO�

���� &RQWURO�FRPPXQLFDWLRQ
7KH�SURYLVLRQ�RI�D�GDWD�FRPPXQLFDWLRQ�FKDQQHO�LV�IRU�IXUWKHU�VWXG\�

�� 2SHUDWLRQDO�IXQFWLRQV

���� 'HVFULSWLRQ�RI�VLJQDOV�DW�WKH�LQWHUIDFH

������ 6LJQDOV�GHILQHG�LQ�,78�7�5HFRPPHQGDWLRQ�,����

7KH�IROORZLQJ�VLJQDOV�UHODWHG�WR�PDLQWHQDQFH�DUH�GHILQHG�EHORZ�

� LQGLFDWLRQ�RI�/26�DQG�/&'�DUH�JHQHUDWHG�ZLWKLQ�WKH�IXQFWLRQDO�HTXLSPHQW�

� 3DWK�$,6��6HFWLRQ�5',��3DWK�5',�DUH�VLJQDOV�WUDQVPLWWHG�UHFHLYHG�DFURVV�WKH�%�81,�

/RVV�RI�6LJQDO��/26���/26�LV�FRQVLGHUHG�WR�KDYH�RFFXUUHG�ZKHQ�WKH�DPSOLWXGH�RI�WKH�UHOHYDQW�VLJQDO�KDV�GURSSHG
EHORZ�SUHVFULEHG�OLPLWV�IRU�D�SUHVFULEHG�SHULRG�

/RVV�RI�0DLQWHQDQFH�IORZ��/20���/RVV�RI�RQH�2$0�FHOO�LV�GHWHFWHG�ZKHQ�QR�)��RU�)��2$0�FHOO�LV�UHFHLYHG�ZKHQ
WKH�PD[LPXP�VSDFH�EHWZHHQ�WZR�)��RU�)��2$0�FHOOV�LV�H[FHHGHG��7KH�GHIHFW�/20�LV�GHFODUHG�ZKHQ�WZR�VXFFHVVLYH
DQRPDOLHV�/RVV�RI�RQH�)��RU�)��2$0�FHOO�DUH�GHWHFWHG�

3DWK�$ODUP�,QGLFDWLRQ�6LJQDO��3�$,6���3�$,6�LV�VHQW�WR�DOHUW�HTXLSPHQW�LQ�WKH�GLUHFWLRQ�RI�WUDQVPLVVLRQ�WKDW�D�IDLOXUH
KDV�EHHQ�GHWHFWHG��3�$,6�LV�RFWHW���RI�WKH�)��SK\VLFDO�OD\HU�2$0�FHOO�SD\ORDG��7KH�FRGLQJ�RI�3�$,6�ILHOG�IRU�/26��/&'
DQG�/20�GHIHFWV�LV�LQGLFDWHG�LQ�VXEFODXVH������

6HFWLRQ�5HPRWH�'HIHFW�,QGLFDWLRQ��6�5',���6�5',�DOHUWV�HTXLSPHQW�LQ�WKH�RSSRVLWH�GLUHFWLRQ�RI�WUDQVPLVVLRQ�WKDW�D
GHIHFW�KDV�EHHQ�GHWHFWHG��6�5',�LV�RFWHW����RI�WKH�)��SK\VLFDO�OD\HU�2$0�FHOO�SD\ORDG��7KH�FRGLQJ�RI�6�5',�ILHOG�IRU
/26��/&'�DQG�/20�GHIHFWV�LV�LQGLFDWHG�LQ�VXEFODXVH������

3DWK�5HPRWH�'HIHFW�,QGLFDWLRQ��3�5',���3�5',�DOHUWV�WKH�DVVRFLDWHG�SDWK�WHUPLQDWLQJ�HTXLSPHQW�WKDW�D�GHIHFW�LQ�WKH
GLUHFWLRQ�RI�WUDQVPLVVLRQ�KDV�EHHQ�GHFODUHG�DORQJ�WKH�SDWK��3�5',�LV�RFWHW����RI�WKH�)��SK\VLFDO�OD\HU�2$0�FHOO�SD\ORDG�
7KH�FRGLQJ�RI�WKH�3�5',�ILHOG�IRU�/26��/&'��/20�DQG�3�$,6�LV�LQGLFDWHG�LQ�VXEFODXVH������
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������ &HOO�GHOLQHDWLRQ�VLJQDOV

2XW�RI�&HOO�'HOLQHDWLRQ��2&'���DQ�2&'�DQRPDO\�RFFXUV�ZKHQ�WKH�FHOO�GHOLQHDWLRQ�SURFHVV�FKDQJHV�IURP�6<1&�WR
+817�VWDWH�ZKLOH�LQ�ZRUNLQJ�VWDWH��VHH�ILJXUH������$Q�2&'�DQRPDO\�WHUPLQDWHV�ZKHQ�WKH�35(6<1&�WR�6<1&�VWDWH
WUDQVLWLRQ�RFFXUV��VHH�ILJXUH�����RU�ZKHQ�WKH�2&'�DQRPDO\�SHUVLVWV�DQG�WKH�/&'�PDLQWHQDQFH�VWDWH�LV�HQWHUHG
�VHH�EHORZ��

/RVV�RI�&HOO�'HOLQHDWLRQ��/&'���DQ�/&'�GHIHFW�RFFXUV�ZKHQ�DQ�2&'�DQRPDO\��VHH�DERYH��KDV�SHUVLVWHG�IRU
[�PLOOLVHFRQGV��$Q�/&'�GHIHFW�WHUPLQDWHV�ZKHQ�WKH�FHOO�GHOLQHDWLRQ�SURFHVV��UHIHU�WR�ILJXUH�����HQWHUV�DQG�UHPDLQV�LQ�WKH
6<1&�VWDWH�IRU�[�FRQWLQXRXV�PLOOLVHFRQGV��7KH�YDOXH�RI�[�VKDOO�EH�LQ�WKH�UDQJH���WR���IRU�&HOO�EDVHG�81,V�

���� 'HILQLWLRQV�RI�VWDWH�WDEOHV�DW�QHWZRUN�DQG�XVHU�VLGHV
7KH�XVHU�VLGH�DQG�QHWZRUN�VLGH�RI�WKH�LQWHUIDFH�KDYH�WR�LQIRUP�HDFK�RWKHU�RI�WKH�OD\HU���VWDWHV�LQ�UHODWLRQ�WR�WKH�GLIIHUHQW
GHIHFWV�WKDW�FRXOG�EH�GHWHFWHG�

)RU�WKH�SXUSRVH��WZR�VWDWH�WDEOHV�DUH�GHILQHG��RQH�DW�WKH�XVHU�VLGH�DQG�RQH�DW�WKH�QHWZRUN�VLGH��6WDWHV�DW�WKH�XVHU�VLGH��)
VWDWHV��DUH�GHILQHG�LQ�VXEFODXVH��������DQG�VWDWHV�DW�WKH�QHWZRUN�VLGH��*�VWDWHV��DUH�GHILQHG�LQ�VXEFODXVH���������7KH�VWDWH
WDEOHV�DUH�GHILQHG�LQ�VXEFODXVH��������

)DXOW�FRQGLWLRQV�)&��WR�)&��WKDW�FRXOG�RFFXU�DW�WKH�QHWZRUN�VLGH�RU�EHWZHHQ�WKH�QHWZRUN�VLGH�DQG�XVHU�VLGH�DUH�GHILQHG
LQ�ILJXUH�����7KHVH�IDXOW�FRQGLWLRQV�GLUHFWO\�DIIHFW�WKH�)�DQG�*�VWDWHV��,QIRUPDWLRQ�RQ�WKHVH�IDXOW�FRQGLWLRQV�LV�H[FKDQJHG
EHWZHHQ�WKH�XVHU�DQG�QHWZRUN�VLGHV�LQ�WKH�IRUP�RI�VLJQDOV�GHILQHG�LQ�VXEFODXVH������

127(��� 2QO\�VWDEOH�VWDWHV�QHHGHG�IRU�2$0�RI�WKH�XVHU�DQG�WKH�QHWZRUN�VLGH�RI�WKH�LQWHUIDFH��V\VWHP�UHDFWLRQV�
XVHU�DQG�QHWZRUN�UHOHYDQW�LQIRUPDWLRQ��DUH�GHILQHG��7KH�WUDQVLHQW�VWDWHV�UHODWLYH�WR�WKH�GHWHFWLRQV�RI�WKH
HUURU�LQIRUPDWLRQ�DUH�QRW�WDNHQ�LQWR�DFFRXQW��H[FHSW�IRU�SRZHU�RQ�RII�VWDWHV�)��DQG�*���

127(��� 7KH�XVHU�GRHV�QRW�QHHG�WR�NQRZ�ZKHUH�D�IDLOXUH�LV�ORFDWHG�LQ�WKH�QHWZRUN��7KH�XVHU�VKRXOG�EH�LQIRUPHG�RQ
WKH�DYDLODELOLW\�DQG�WKH�FRQWLQXLW\�RI�WKH�OD\HU���VHUYLFH�

127(��� 7KH�XVHU�KDV�DOO�LQIRUPDWLRQ�UHODWLYH�WR�WKH�SHUIRUPDQFH�DVVRFLDWHG�ZLWK�HDFK�GLUHFWLRQ�RI�LWV�DGMDFHQW
VHFWLRQ��7KH�VXSHUYLVLRQ�RI�WKH�TXDOLW\�RI�WKLV�VHFWLRQ�LV�WKH�XVHU
V�UHVSRQVLELOLW\�

������ /D\HU���VWDWHV�RQ�WKH�XVHU�VLGH�RI�WKH�LQWHUIDFH

)��VWDWH� ORVV�RI�SRZHU�RQ�WKH�XVHU�VLGH�

� LQ�JHQHUDO��WKH�7(�FDQ�QHLWKHU�WUDQVPLW�QRU�UHFHLYH�VLJQDOV�

)��VWDWH� RSHUDWLRQDO�VWDWH�

� QHWZRUN�WLPLQJ�DQG�OD\HU���VHUYLFH�LV�DYDLODEOH�

� WKH�XVHU�VLGH�WUDQVPLWV�DQG�UHFHLYHV�RSHUDWLRQDO�FHOOV�

)��VWDWH� IDXOW�FRQGLWLRQ�1R����

� WKLV�IDXOW�VWDWH�FRUUHVSRQGV�WR�WKH�IDXOW�FRQGLWLRQ�)&��

� QHWZRUN�WLPLQJ�LV�DYDLODEOH�DW�WKH�XVHU�VLGH�

� WKH�XVHU�VLGH�WUDQVPLWV�RSHUDWLRQDO�FHOOV�

� WKH�XVHU�VLGH�UHFHLYHV�SK\VLFDO�OD\HU�2$0�FHOOV�FRQWDLQLQJ�3�5',�LQGLFDWLRQ�DQG�QRW�6�5',�
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)��VWDWH� IDXOW�FRQGLWLRQ�1R����

� WKLV�IDXOW�VWDWH�FRUUHVSRQGV�WR�DQ\�FRPELQDWLRQ�RI�)&��ZLWK�)&���)&��DQG�)&��

� QHWZRUN�WLPLQJ�PD\�QR�ORQJHU�EH�DYDLODEOH�WKURXJK�WKH�OLQN�

� WKH�XVHU�VLGH�GHWHFWV�/26��/&'�

� WKH�XVHU�VLGH�WUDQVPLWV�SK\VLFDO�OD\HU�2$0�FHOOV�ZLWK�DVVRFLDWHG�6�5',�DQG�3�5',�

)��VWDWH�

� WKLV�IDXOW�VWDWH�FRUUHVSRQGV�WR�IDXOW�FRQGLWLRQ�)&���RU�)&��DQG�)&���RU�)&��DQG�)&��

� QHWZRUN�WLPLQJ�PD\�QR�ORQJHU�EH�DYDLODEOH�WKURXJK�WKH�OLQN�

� WKH�XVHU�VLGH�GHWHFWV�3�$,6�RU�/&'�

� WKH�XVHU�VLGH�WUDQVPLWV�SK\VLFDO�OD\HU�2$0�FHOOV�FRQWDLQLQJ�3�5',�LQGLFDWLRQ�

)��VWDWH� IDXOW�FRQGLWLRQ�1R����

� WKLV�IDXOW�VWDWH�FRUUHVSRQGV�WR�WKH�IDXOW�FRQGLWLRQ�)&��RU�)&��DQG�)&��

� QHWZRUN�WLPLQJ�LV�DYDLODEOH�DW�WKH�XVHU�VLGH�

� WKH�XVHU�VLGH�WUDQVPLWV�RSHUDWLRQDO�FHOOV�

� WKH�XVHU�VLGH�UHFHLYHV�SK\VLFDO�OD\HU�2$0�FHOOV�FRQWDLQLQJ�6�5',�DQG�3�5',�LQGLFDWLRQV�

)��VWDWH�

� WKLV�IDXOW�FRUUHVSRQGV�WR�IDXOW�FRQGLWLRQV�)&����)&��RU�)&����)&����)&��

� QHWZRUN�WLPLQJ�PD\�QR�ORQJHU�EH�DYDLODEOH�WKURXJK�WKH�OLQN�

� WKH�XVHU�VLGH�UHFHLYHV�SK\VLFDO�OD\HU�2$0�FHOOV�FRQWDLQLQJ�6�5',�DQG�3�$,6�

� WKH�XVHU�VLGH�WUDQVPLWV�SK\VLFDO�OD\HU�2$0�FHOOV�FRQWDLQLQJ�3�5',�

)��VWDWH� SRZHU�RQ�VWDWH�

� WKLV�LV�D�WUDQVLHQW�VWDWH�DQG�WKH�XVHU�VLGH�PD\�FKDQJH�WKH�VWDWH�DIWHU�GHWHFWLRQ�RI�WKH�VLJQDO�UHFHLYHG�

������ /D\HU���VWDWHV�DW�WKH�QHWZRUN�VLGH�RI�WKH�LQWHUIDFH

*��VWDWH� ORVV�RI�SRZHU�RQ�WKH�QHWZRUN�VLGH�

� LQ�JHQHUDO��WKH�%�17��FDQ�QHLWKHU�WUDQVPLW�QRU�UHFHLYH�DQ\�VLJQDO�

*��VWDWH� RSHUDWLRQDO�VWDWH�

� WKH�QHWZRUN�WLPLQJ�DQG�OD\HU���VHUYLFH�LV�DYDLODEOH�

� WKH�QHWZRUN�VLGH�WUDQVPLWV�DQG�UHFHLYHV�RSHUDWLRQDO�FHOOV�

*��VWDWH� IDXOW�FRQGLWLRQ�1R����

� WKLV�IDXOW�VWDWH�FRUUHVSRQGV�WR�WKH�IDXOW�FRQGLWLRQ�)&��

� QHWZRUN�WLPLQJ�LV�SURYLGHG�WR�WKH�XVHU�VLGH�

� WKH�SDWK�WHUPLQDWLQJ�HTXLSPHQW�ZLWKLQ�WKH�DFFHVV�QHWZRUN�GHWHFWV�/26�RU�/&'�

� WKH�QHWZRUN�VLGH�WUDQVPLWV�SK\VLFDO�OD\HU�2$0�FHOOV�FRQWDLQLQJ�3�5',�LQGLFDWLRQ�DQG�QRW�6�5',�
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*��VWDWH� IDXOW�FRQGLWLRQ�1R����

� WKLV�IDXOW�VWDWH�FRUUHVSRQGV�WR�WKH�IDXOW�FRQGLWLRQ�)&��

� QHWZRUN�WLPLQJ�PD\�QR�ORQJHU�EH�DYDLODEOH�WKURXJK�WKH�OLQN�

� WKH�QHWZRUN�VLGH�WUDQVPLWV�RSHUDWLRQDO�FHOOV�

� WKH�QHWZRUN�VLGH�UHFHLYHV�SK\VLFDO�OD\HU�2$0�FHOOV�FRQWDLQLQJ�6�5',�DQG�3�5',�LQGLFDWLRQV�

*��VWDWH� IDXOW�FRQGLWLRQ�1R����

� WKLV�IDXOW�VWDWH�FRUUHVSRQGV�WR�WKH�IDXOW�FRQGLWLRQ�)&��

� QHWZRUN�WLPLQJ�LV�QRW�SURYLGHG�WR�WKH�XVHU�VLGH�

� WKH�%�17��GHWHFWV�/26�IURP�WKH�DFFHVV�QHWZRUN�

� WKH�QHWZRUN�VLGH�WUDQVPLWV�3�$,6�

� WKH�QHWZRUN�VLGH�UHFHLYHV�SK\VLFDO�OD\HU�2$0�FHOOV�FRQWDLQLQJ�3�5',�LQGLFDWLRQ�

*��VWDWH�

� WKLV�IDXOW�VWDWH�FRUUHVSRQGV�WR�WKH�IDXOW�FRQGLWLRQ�)&��RU�)&��DQG�)&��

� 7KH�QHWZRUN�VLGH�GHWHFWV�/26��/&'�RU�/20�

� WKH�QHWZRUN�VLGH�WUDQVPLWV�SK\VLFDO�OD\HU�2$0�FHOOV�FRQWDLQLQJ�6�5',�DQG�3�5',�LQGLFDWLRQ�WR�WKH�XVHU�VLGH�

*��VWDWH�

� WKLV�IDXOW�VWDWH�FRUUHVSRQGV�WR�IDXOW�FRQGLWLRQV�)&��DQG�)&��

� QHWZRUN�WLPLQJ�PD\�QR�ORQJHU�EH�DYDLODEOH�WKURXJK�WKH�OLQN�

� WKH�QHWZRUN�VLGH�WUDQVPLWV�SK\VLFDO�OD\HU�2$0�FHOOV�FRQWDLQLQJ�3�5',�LQGLFDWLRQ�

� WKH�%�17��UHFHLYHV�6�5',�DQG�3�5',�LQGLFDWLRQV�IURP�WKH�XVHU�VLGH�DQG�WKH�SDWK�WHUPLQDWLQJ�HTXLSPHQW�GHWHFWV
/26�RU�/&'�

*��VWDWH�

� WKLV�IDXOW�VWDWH�FRUUHVSRQGV�WR�IDXOW�FRQGLWLRQV�)&��DQG�)&��

� QHWZRUN�WLPLQJ�PD\�QR�ORQJHU�EH�DYDLODEOH�WKURXJK�WKH�OLQN�

� WKH�QHWZRUN�VLGH�WUDQVPLWV�SK\VLFDO�OD\HU�2$0�FHOOV�FRQWDLQLQJ�3�$,6�LQGLFDWLRQ�

� WKH�QHWZRUN�VLGH�UHFHLYHV�SK\VLFDO�OD\HU�2$0�FHOOV�FRQWDLQLQJ�3�5',�

*��VWDWH�

� WKLV�IDXOW�VWDWH�FRUUHVSRQGV�WR�IDXOW�FRQGLWLRQV�)&��DQG�)&��RU�)&��DQG�)&��DQG�)&��

� WKH�QHWZRUN�VLGH�WUDQVPLWV�SK\VLFDO�OD\HU�2$0�FHOOV�FRQWDLQLQJ�6�5',�DQG�3�5',�LQGLFDWLRQV�WR�WKH�XVHU�VLGH�

*��VWDWH�

� WKLV�IDXOW�VWDWH�FRUUHVSRQGV�WR�IDXOW�FRQGLWLRQV�)&��DQG�)&��

� QHWZRUN�WLPLQJ�PD\�QR�ORQJHU�EH�DYDLODEOH�WKURXJK�WKH�OLQN�

� WKH�QHWZRUN�VLGH�WUDQVPLWV�SK\VLFDO�OD\HU�2$0�FHOOV�FRQWDLQLQJ�3�$,6�

� WKH�QHWZRUN�VLGH�UHFHLYHV�SK\VLFDO�OD\HU�2$0�FHOOV�FRQWDLQLQJ�6�5',�DQG�3�5',�LQGLFDWLRQV�
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*���VWDWH�

� WKLV�IDXOW�VWDWH�FRUUHVSRQGV�WR�IDXOW�FRQGLWLRQV�)&��DQG�)&��RU�)&��DQG�)&��DQG�)&��

� QHWZRUN�WLPLQJ�LV�QRW�SURYLGHG�WR�WKH�XVHU�VLGH�

� WKH�QHWZRUN�VLGH�WUDQVPLWV�SK\VLFDO�OD\HU�2$0�FHOOV�FRQWDLQLQJ�3�$,6�DQG�6�5',�LQGLFDWLRQ�WR�WKH�XVHU�VLGH�

*���VWDWH�

� WKLV�IDXOW�VWDWH�FRUUHVSRQGV�WR�IDXOW�FRQGLWLRQV�)&��DQG�)&��DQG�)&��

� QHWZRUN�WLPLQJ�PD\�QR�ORQJHU�EH�DYDLODEOH�WKURXJK�WKH�OLQN�

� WKH�QHWZRUN�VLGH�WUDQVPLWV�3�$,6�WR�WKH�XVHU�VLGH�

� WKH�QHWZRUN�VLGH�UHFHLYHV�SK\VLFDO�OD\HU�2$0�FHOOV�FRQWDLQLQJ�6�5',�DQG�3�5',�LQGLFDWLRQV�

*���VWDWH�

� WKLV�IDXOW�VWDWH�FRUUHVSRQGV�WR�IDXOW�FRQGLWLRQV�)&��DQG�)&��DQG�)&��RU�)&��DQG�)&��DQG�)&��DQG�)&��

� QHWZRUN�WLPLQJ�PD\�QR�ORQJHU�EH�DYDLODEOH�WKURXJK�WKH�OLQN�

� WKH�QHWZRUN�VLGH�WUDQVPLWV�SK\VLFDO�OD\HU�2$0�FHOOV�FRQWDLQLQJ�3�$,6�DQG�6�5',�WR�WKH�XVHU�VLGH�

*���VWDWH� SRZHU�RQ�VWDWH�

� WKLV�LV�D�WUDQVLHQW�VWDWH�DQG�WKH�QHWZRUN�VLGH�PD\�FKDQJH�WKH�VWDWH�DIWHU�GHWHFWLRQ�RI�WKH�VLJQDO�UHFHLYHG�

������ 'HILQLWLRQ�RI�SULPLWLYHV

7KH�IROORZLQJ�SULPLWLYHV�VKRXOG�EH�XVHG�EHWZHHQ�WKH�SK\VLFDO�PHGLD�GHSHQGHQW�OD\HU�DQG�WKH�PDQDJHPHQW�HQWLW\
�0DQDJHPHQW�3K\VLFDO�+HDGHU��03+��DQG�WKH�XSSHU�OD\HU��3K\VLFDO�+HDGHU��3+���SULPLWLYHV��

03+�$, 03+�$FWLYDWH�,QGLFDWLRQ��LV�XVHG�DV�HUURU�UHFRYHU\�DQG�LQLWLDOL]DWLRQ�LQIRUPDWLRQ�

03+�', 03+�'HDFWLYDWH�,QGLFDWLRQ�

03+�(,Q 03+�(UURU�,QGLFDWLRQ�ZLWK�SDUDPHWHU�Q��Q�GHILQHV�WKH�IDLOXUH�FRQGLWLRQ�UHOHYDQW�WR�WKH�UHSRUWHG
HUURU��

03+�&,Q 03+�&RUUHFWLRQ�,QGLFDWLRQ�ZLWK�SDUDPHWHU�Q��Q�GHILQHV�WKH�IDLOXUH�FRQGLWLRQ�UHOHYDQW�WR�WKH
UHSRUWHG�UHFRYHU\��

3+�$, 3+�$FWLYH�,QGLFDWLRQ�

3+�', 3+�'HDFWLYDWH�,QGLFDWLRQ�
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������ 6WDWH�WDEOHV

2SHUDWLRQDO�IXQFWLRQV�DUH�GHILQHG�LQ�WDEOH���IRU�WKH�OD\HU���VWDWHV�DW�WKH�XVHU�VLGH�RI�WKH�LQWHUIDFH�DQG�LQ�WDEOH���IRU�WKH
QHWZRUN�VLGH�

*HQHUDO�LQIRUPDWLRQ�IRU�WKH�VWDWH�WDEOH�PDWUL[�FRQVLGHUDWLRQ

([SODQDWLRQV�RI�WKH�V\PEROV�XVHG�LQ�WKH�WDEOH�

� ,PSRVVLEOH�VLWXDWLRQ B 1R�VWDWH�FKDQJH

[
\

)�*]

,VVXH�[�WR�XSSHU�OHYHO
,VVXH�PDQDJHPHQW�SULPLWLYH�\

*R�WR�VWDWH�)�*]
Q�G�S�

QR�GHWHFWLRQ�SRVVLEOH
�UHPDLQV�LQ�WKH
�VDPH�VWDWH�

/RFDWLRQ�RI�IDXOW�FRQGLWLRQV�

)DXOW�FRQGLWLRQ 'HILQLWLRQ
)&� )DXOW�LQ�WKH�XSVWUHDP�GLUHFWLRQ�RI�WKH�LQWHUIDFH�
)&� )DXOW�LQ�WKH�GRZQVWUHDP�GLUHFWLRQ�RI�WKH�LQWHUIDFH�
)&� )DXOW�LQ�WKH�GRZQVWUHDP�GLUHFWLRQ�LQ�DFFHVV�GLJLWDO�VHFWLRQ�
)&� )DXOW�LQ�WKH�XSVWUHDP�GLUHFWLRQ�LQ�DFFHVV�GLJLWDO�VHFWLRQ�

)LJXUH�����)DXOW�FRQGLWLRQV�DQG�RSHUDWLRQDO�VSDQ�RI�VHFWLRQ�SDWK�PDLQWHQDQFH�VLJQDOV
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7DEOH����)�6WDWH�WDEOH��SK\VLFDO�OD\HU���VWDWH�PDWUL[�DW�WKH�XVHU�VLGH��QRWH���

,QLWLDO�VWDWH )� )� )� )� )� )� )� )�
'HILQLWLRQ
RI�WKH
VWDWHV

2SHUDWLRQDO
FRQGLWLRQ�RU�IDXOW

FRQGLWLRQ

3RZHU�RII
DW�XVHU
VLGH

2SHUDWLRQDO )&� )&��IDXOW
FRQGLWLRQV
���QRWH���

)&��RU
)&��	�)&

�

)&��RU
)&��	�)&

�

)&��	�)&
�
RU

)&��	�)&
�

	�)&�

3RZHU�RQ
DW�XVHU
VLGH

6LJQDO�WUDQVPLWWHG
E\�XVHU�WRZDUGV

LQWHUIDFH
1R�VLJQDO

1RUPDO
RSHUDWLRQDO

FHOOV

1RUPDO
RSHUDWLRQDO

FHOOV

SK\VLFDO
OD\HU�2$0
FHOOV�ZLWK
6�5',

�	�3�5',

SK\VLFDO
OD\HU�2$0
FHOOV�ZLWK
3�5',

1RUPDO
RSHUDWLRQDO

FHOOV

SK\VLFDO
OD\HU�2$0
FHOOV�ZLWK
3�5',

1R�VLJQDO

/RVV�RI�SRZHU�DW
XVHU�VLGH �

3+�',
03+�(,�

)�

03+�(,�
)�

03+�(,�
)�

03+�(,�
)�

03+�(,�
)�

03+�(,�
)�

03+�(,�
)�

5HWXUQ�RI�SRZHU�WR
XVHU�VLGH

)� � � � � � � �

1HZ�HYHQW
GHWHFWHG

DW

1RUPDO�RSHUDWLRQDO
FHOOV�IURP�QHWZRUN

VLGH
� B

3+�$,
03+�$,
)�

3+�$,
03+�$,
)�

3+�$,
03+�$,
)�

3+�$,
03+�$,
)�

3+�$,
03+�$,
)�

3+�$,
03+�$,
)�

�UHFHLYLQJ
VLGH

3�5',
�)&�� �

3+�',
03+�(,�

)�
B QGS B B B

03+�(,�
)�

/26�RU�/&'
�)&����QRWH��� �

3+�',
03+�(,�

)�

03+�(,�
)�

B 03+�(,�
)�

03+�(,�
)�

03+�(,�
)�

03+�(,�
)�

3�$,6��)&���RU
�)&�	)&��
�QRWH���

�
3+�',

03+�(,�
)�

03+�(,�
)�

QGS
B

03+�(,�
)� B

03+�(,�
)�

3�5',�DQG
�6�5',
�)&��

�
3+�',

03+�(,�
)�

03+�(,�
)�

QGS 03+�(,�
)�

B
B

03+�(,�
)�

3�$,6�	�6�5',
	�3�5', �

3+�',
03+�(,�
03+�(,�

)�

03+�(,�
03+�(,�

)�

QGS 03+�(,�
)�

03+�(,�
)�

B 03+�
(,��	��
)�

127(��� 7KH�XVHU�VLGH�FDQQRW�GLVWLQJXLVK�EHWZHHQ�
� )&��
� )&����)&��
� )&����)&��
� )&����)&��
� )&����)&����)&��
� )&����)&����)&��
� )&����)&����)&���RU
� )&����)&����)&����)&��

127(��� :KHQ�)&��RFFXUV��RWKHU�IDXOW�FRQGLWLRQV��)&��RU�)&��RU�)&���FDQQRW�EH�GHWHFWHG�EXW�WKH\�PD\�RFFXU
VLPXOWDQHRXVO\�

127(��� :KHQ�)&��RFFXUV��)&���3�5',��FDQQRW�EH�GHWHFWHG�EXW�LW�PD\�RFFXU�VLPXOWDQHRXVO\�
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7DEOH����*�VWDWH�WDEOH��SK\VLFDO�OD\HU���VWDWH�PDWUL[�DW�WKH�QHWZRUN�VLGH

,QLWLDO�VWDWH *� *� *� *� *� *� *� *� *� *� *�� *�� *�� *��
'HILQLWLRQ
�RI�WKH
VWDWHV

2SHUDWLRQ
FRQGLWLRQ�RU

IDLOXUH
FRQGLWLRQ

3RZHU
RII�DW
17�

2SHUD�
WLRQDO

)&� )&� )&� )&�
RU

)&��	
)&�

)&��	
)&�

)&��	
)&�

)&��	
)&�
RU

)&��	
)&��	
)&�

)&��	
)&�

)&��	
)&�
RU

)&��	
)&��	
)&�

)&��	
)&��	
)&�

)&��	
)&��	
)&�
RU

)&��	
)&��	
)&��	
)&�

3RZHU
RQ�DW
17�

6LJQDO
WUDQVPLWWHG
WRZDUGV
LQWHUIDFH

1R
VLJQDO

1RUPDO
RSHUD�
WLRQDO
VLJQDO

6LJQDO
ZLWK

3�5',

1RUPDO
RSHUD�
WLRQDO
VLJQDO

6LJQDO
ZLWK
3�$,6

6LJQDO
ZLWK

6�5',
	

3�5',

6LJQDO
ZLWK
3�5',

6LJQDO
ZLWK
3�$,6

6LJQDO
ZLWK

6�5',
	

3�5',

6LJQDO
ZLWK
3�$,6

6LJQDO
ZLWK
3�$,6
	

6�5',

6LJQDO
ZLWK
3�$,6

6LJQDO
ZLWK

3�$,6
	

6�5',

1R
VLJQDO

/RVV�RI
SRZHU�RU

SRZHU�GRZQ
PRGH�DW
17�

B
3+�',
03+�
(,�
*�

03+�
(,�
*�

03+�
(,�
*�

03+�
(,�
*�

03+�
(,�
*�

03+�
(,�
*�

03+�
(,�
*�

03+�
(,�
*�

03+�
(,�
*�

03+�
(,�
*�

03+�
(,�
*�

03+�
(,�
*�

03+�
(,�
*�

1HZ
GHWHFWHG
HYHQW

5HWXUQ�RI
SRZHU�DW
17�

03+�
&,�
*��

� � � � � � � � � � � � �

1RUPDO
RSHUDWLRQDO

FHOOV
� B

3+�$,
03+�
$,
*�

3+�$,
03+�$,
*�

3+�$,
03+�
$,
*�

3+�$,
03+�
$,
*�

3+�$,
03+�
$,
*�

3+�$,
03+�
$,
*�

3+�$,
03+�
$,
*�

3+�$,
03+�
$,
*�

3+�$,
03+�
$,
*�

3+�$,
03+�
$,
*�

3+�$,
03+�
$,
*�

3+�$,
03+�
$,
*�

,QWHUQDO
QHWZRUN

IDLOXUH�)&�
�

3+�',
03+�
(,�
*�

B
03+�
(,�
*�

03+�
(,�
*�

03+�
(,�
*�

B B B
03+�
(,�
*��

03+�
(,�
*��

B B
03+�
(,�
*�

1HZ
DSSHDU�
LQJ
HYHQW

5HFHSWLRQ�RI
6�'5,�	
3�5',
�)&��

�

3+�',
03+�
(,�
*�

03+�
(,�
*�

B
03+�
(,�
*�

Q�G�S�
B

03+�
(,�
*��

Q�G�S�
B

Q�G�S�
B

Q�G�S� 03+�
(,�
*�

,QWHUQDO
QHWZRUN

IDLOXUH�)&�
�QRWH�

�
3+�',
03+�
(,�
*�

03+�
(,�
*�

03+�
(,�
*�

B
03+�
(,�
*��

03+�
(,�
*��

B
03+�
(,�
*��

B B B B
03+�
(,�
*�

/26��/&'�RU
/20
�)&��

�
3+�',
03+�
(,�
*�

03+�
(,�
*�

03+�
(,�
*�

03+�
(,�
*��

B
03+�
(,�
*�

03+�
(,�
*��

B
03+�
(,�
*��

B
03+�
(,�
*��

B
03+�
(,�
*�

)&�
� �

03+�
&,�
*�

� � �
03+�
&,�
*�

03+�
&,�
*�

03+�
&,�
*�

� �
03+�
&,�
*�

03+�
&,�
*��

�

'LV�
DSSHDU�
LQJ�)&

)&� � � � 03+�
&,�
*�

� B 03+�
&,�
*�

� B 03+�
&,�
*�

B 03+�
&,�
*�

B �

)&� � � � � 03+�
&,�
*�

� � 03+�
&,�
*�

� 03+�
&,�
*�

03+�
&,�
*�

03+�
&,�
*�

03+�
&,�
*�

�

)&� � � � � � 03+�
&,�
*�

� � 03+�
&,�
*�

� 03+�
&,�
*�

� 03+�
&,�
*��

�

127(� ,I�)&��UHSUHVHQWV�D�SDWK�UHODWHG�IDXOW�FRQGLWLRQ��H�J��/&'���WKH�FRQVHTXHQW�UHDFWLRQ�LV�QRW�DSSOLFDEOH�IRU�WKH�VWDWH�WDEOH�
EHFDXVH�WKLV�IDLOXUH�FDQ�QRW�UHFRJQL]HG�DW�WKH�QHWZRUN�VLGH��7KHUHIRUH��QR�VWDWH�FKDQJH�ZLOO�RFFXU�



(76,

(76,�(1���������9�����������������

$QQH[�$��LQIRUPDWLYH��
,PSDFW�RI�UDQGRP�ELW�HUURUV�RQ�FHOO�GHOLQHDWLRQ�SHUIRUPDQFH

��
��

����

����

����

���

��
�� �� ���� ���� ����

��
��

\HDUV

���\HDU

���GD\

���PLQXWH

���VHFRQG

����

���� \HDUV

%LW�HUURU�SUREDELOLW\�������

,Q�V\QF
WLPH�7G������
LQ�FHOO
XQLWV

)LJXUH�$����0HDQ�LQ�V\QF�WLPH�YHUVXV�ELW�HUURU�SUREDELOLW\��7G��a��YHUVXV�rH�



(76,

(76,�(1���������9�����������������

$FTXLVLWLRQ
WLPH�7D��� ��
LQ�FHOO�XQLWV

���

��

��

��

�

���

���

)RU���������NELW�V

��

��

LQ� VHF

� ��
� ��

� ��

%LW�HUURU�SUREDELOLW\��� ���
H

�� �� �� ��
�� �� �� � �� �

)LJXUH�$����0HDQ�DFTXLVLWLRQ�WLPH�YHUVXV�ELW�HUURU�SUREDELOLW\��7D��d��YHUVXV�rH�



(76,

(76,�(1���������9�����������������

$QQH[�%��LQIRUPDWLYH��
'LVWULEXWHG�6DPSOH�6FUDPEOHU�LPSOHPHQWDWLRQ�H[DPSOH
$FTXLVLWLRQ�RI�VFUDPEOHU�V\QFKURQL]DWLRQ

7KH�FRQYH\HG�ELWV�DUH�H[WUDFWHG�E\�PRGXOR���DGGLWLRQ�RI�WKH�SUHGLFWHG�YDOXHV�IRU�+(&��DQG�+(&��IURP�WKH�UHFHLYHG
YDOXHV��6FUDPEOHU�V\QFKURQL]DWLRQ�PD\��IRU�H[DPSOH��EH�DFKLHYHG�E\�FRPSDULQJ�WKH�FRQYH\HG�VDPSOHV��8W������8W����DW
KDOI�FHOO�LQWHUYDOV�WR�WKH�UHFXUVLYH�GHVFUDPEOHU�VHTXHQFH�9W��ILJXUH�%�����,Q�RUGHU�WR�HQVXUH�WKH�VDPSOHV�DUH�FRPSDUHG
ZLWK�WKH�UHFXUVLYH�GHVFUDPEOHU�VHTXHQFH�DW�WKH�VDPH�LQWHUYDO�WKH\�ZHUH�H[WUDFWHG�IURP�WKH�VRXUFH�3VHXGR�5DQGRP
%LQDU\�6HTXHQFH��35%6���WKH�VHFRQG�VDPSOH�8�W�����GHULYHG�IURP�+(&���LV�VWRUHG�IRU�����ELWV�EHIRUH�LW�LV�XVHG�

$GGLWLRQDOO\��EHFDXVH�ERWK�VDPSOHV�DUH�DSSOLHG�WR�WKH�UHFXUVLYH�GHVFUDPEOHU�����ELWV�EHKLQG�WKHLU�SRLQW�RI�PRGXOR
DGGLWLRQ�WR�WKH�WUDQVPLWWHG�GDWD�VHTXHQFH��WKH�UHFXUVLYH�GHVFUDPEOHU�IHHG�IRUZDUG�WDSV�DUH�FKRVHQ�WR�JHQHUDWH�D�VHTXHQFH
WKDW�LV�DGYDQFHG�E\�����VDPSOHV��6LPLODUO\��WKH�YHULILFDWLRQ�FRPSDULVRQ�PDGH�LQ�WKH�UHFXUVLYH�GHVFUDPEOHU�EHWZHHQ�WKH
FRQYH\HG�ELWV�DQG�WKHLU�SUHGLFWLRQ�LV�GHOD\�HTXDOL]HG�XVLQJ�RQH�ELW�VWRUHV�DV�LOOXVWUDWHG�LQ�ILJXUH�%���

(;$03/(� ,PSOHPHQWDWLRQ��WKH�UHFXUVLYH�GHVFUDPEOHU�

)LJXUH�%���LOOXVWUDWHV�WKH�UHFXUVLYH�GHVFUDPEOHU�LPSOHPHQWDWLRQ��1RWDWLRQ�RI�VDPSOH�YDOXHV�LQGLFDWHV�WKH�LPSRUWDQW
VDPSOH�YDOXHV�LQ�HDFK�FHOO��WLPH�EHLQJ�UHIHUHQFHG�WR�WKH�FRQYH\HG�35%6�VDPSOH�EHLQJ�UHFHLYHG�ZLWK�+(&��

$W�WLPH�W�

� WKH�UHFHLYHU�35%6�JHQHUDWRU�VDPSOH�9W�LV�DW�WKH�LQSXW�WR�WKH�ORZHU�'�W\SH�'��

� WKH�VRXUFH�35%6�VDPSOH�6W� �8W�����FRQYH\HG�YLD�+(&��LV�DW�LQSXW�'��

� WKH�VDPSOH�SUHYLRXVO\�VWRUHG�DW�WKH�RXWSXW�RI�WKH�ORZHU�'�W\SH�LV�4�� �9W�����

(;25�� �'���4�� �8W�������9W�����

7KH�PXOWLSOH[HU�VHOHFWV�WKLV�RXWSXW�DW�WLPH�W��,Q�WKH�$FTXLVLWLRQ�VWDWH�WKH�IHHG�IRUZDUG�WDSV��FRQVWDQW�FRUUHFWLRQ�YHFWRU�
DUH�DSSOLHG�WR�WKH�GHVFUDPEOHU�LI�WKH�$1'�JDWH�RXWSXW�LV�KLJK��WKDW�LV�LI�8W�����9W�����

$W�WLPH�W���

� WKH�UHFHLYHU�VDPSOH�9W���LV�DW�WKH�LQSXW�WR�'��

� WKH�VDPSOH�6W��� �8W���LV�DW�WKH�LQSXW�WR�'��

7KHVH�YDOXHV�DUH�ODWFKHG�RQ�WKH�IROORZLQJ�FORFN�HGJH�VXFK�WKDW�

DW�WLPH�W�����WKURXJK�XQWLO�W�������

� (;25�� �4���4�� �9W�����8W���

7KH�PXOWLSOH[HU�VHOHFWV�WKLV�RXWSXW�DW�WLPH�W������,Q�WKH�$FTXLVLWLRQ�VWDWH�WKH�IHHG�IRUZDUG�WDSV��FRQVWDQW�FRUUHFWLRQ
YHFWRU��DUH�DSSOLHG�WR�WKH�GHVFUDPEOHU�LI�WKH�$1'�JDWH�RXWSXW�LV�KLJK��WKDW�LV�LI�8W���9W���

DW�WLPH�W������� �/���W������/�EHLQJ�WKH�GXUDWLRQ�RI�D�FHOO��

� '�� �9W����� �9W�����/��ZKLFK�LV�ODWFKHG�RQ�WKH�IROORZLQJ�FORFN�HGJH�DQG�KHOG�XQWLO�WKH�QH[W�FHOO�F\FOH��



(76,

(76,�(1���������9�����������������

&
ON

5
HF
HL
YH
G�
'
DW
D

6W
DU
W+
(
&

6W
DU
W+
(
&
��
�

��
��
&
ON

&
/
3

��� 8
W�
�

+
(
&
�

��� 8
W�
��
�

+
(
&
�

��� 8
W�
�

'
�
4
�

5
HF
HL
YH
G�
'
DW
D

'
�
4
�

'
4

'
4

6W
DU
W+
(
&

6W
DU
W+
(
&
��
�

2
5

$
1
'

$
1
'

$
FT
X
LV
LW
LR
Q
�V
WD
WH

2
5

�

��
��
&
ON

�

�

�

� �

� �

$
OO�
'
��
�7
\S
HV
�F
OR
FN
HG
�D
W�
WK
H�
GD
WD
�E
LW
�U
DW
H�
�&
ON
�

��
;

;
��
��
3
RO
\Q
RP

LD
O�U
HF
XU
VL
YH
�G
HV
FU
DP

EO
HU

�
�

�
�

&
RU
UH
FW
LR
Q�
YH
FW
RU
�.
� 
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

6F
UD
P
EO
HU

VH
TX
HQ
FH

�9
W�

�9
W�
9
W�
�
�
�
�

�

�

� �

� �

�6
W 
8
W�
�
�
�
�

6
W�
�
 
8
W�
�
�

1
R
WH
��
$
FT
X
LV
LW
LR
Q
�V
WD
WH
�L
V�
DF
WL
Y
H

Z
K
HQ
�W
KH
�F
HO
O�
G
HO
LQ
HD
WL
R
Q�
S
UR
FH
VV

LV
�L
Q
�+
8
1
7
�R
U�
3
5
(
6
<
1
&
�V
WD
WH
V

� �

(
1

(
1

WL
P
H�
W

(
;
2
5

(
;
2
5

1

2

)LJXUH�%����5HFXUVLYH�GHVFUDPEOHU�LPSOHPHQWDWLRQ



(76,

(76,�(1���������9�����������������

+LVWRU\

'RFXPHQW�KLVWRU\

(GLWLRQ�� )HEUXDU\����� 3XEOLFDWLRQ�DV�(76��������

(GLWLRQ�� -XQH����� 3XEOLFDWLRQ�DV�(76��������

9����� $SULO����� 2QH�VWHS�$SSURYDO�3URFHGXUH 2$3������ �����������WR�����������

9����� $XJXVW����� 3XEOLFDWLRQ

,6%1��������������
'pS{W�OpJDO���$R�W�����


	Intellectual Property Rights
	Foreword
	1 Scope
	2 References
	3 Definitions and abbreviations
	3.1 Definitions
	3.2 Abbreviations

	4 Reference configuration at the user-network interface
	4.1 Functional groups and reference points
	4.2 Examples of physical realizations
	4.3 Basic characteristics of the interfaces at TB and SB reference points
	4.3.1 Characteristics of the interfaces at 155 520 kbit/s
	4.3.1.1 Interface at the TB reference point
	4.3.1.2 Interface at the SB reference point
	4.3.1.3 Relationship between interfaces at SB and TB

	4.3.2 Characteristics of the interfaces at 622 080 kbit/s
	4.3.2.1 Interface at TB reference point


	4.4 Relationship between ISDN interfaces
	4.5 Functional groups characteristics
	4.5.1 Network termination 1 for B-ISDN
	4.5.2 Network termination 2 for B-ISDN (B-NT2)
	4.5.3 Terminal equipment for B-ISDN (B-TE)
	4.5.3.1 Terminal equipment type 1 for B-ISDN (B-TE1)
	4.5.3.2 Terminal equipment type 2 for B-ISDN (B-TE2)

	4.5.4 Terminal adapter for B-ISDN (B-TA)


	5 User network interface specifications
	5.1 Interface location with respect to reference configuration
	5.2 Interface location with respect to the wiring configuration

	6 Service and layering aspects of the physical layer
	6.1 Services provided to the ATM-layer
	6.2 Service primitives exchanged with the ATM layer
	6.3 Sublayering of the physical layer

	7 Physical medium characteristics of the UNI at 155 520 kbit/s
	7.1 Characteristics of the interface at the TB and SB reference points
	7.1.1 Bit rate and interface symmetry
	7.1.2 Physical characteristics
	7.1.2.1 Electrical interface
	7.1.2.1.1 Interface range
	7.1.2.1.2 Transmission medium
	7.1.2.1.3 Electrical parameters at interface points Ia and Ib
	7.1.2.1.4 Electrical connectors
	7.1.2.1.5 Line coding
	7.1.2.1.6 Electromagnetic Compatibility/Interference (EMC/EMI) requirements

	7.1.2.2 Optical interface
	7.1.2.2.1 Attenuation range
	7.1.2.2.2 Transmission medium
	7.1.2.2.3 Optical parameters
	7.1.2.2.4 Optical connectors
	7.1.2.2.5 Safety requirements

	7.1.2.3 Jitter and wander



	8 Physical medium characteristics of the UNI at 622 080 kbit/s
	8.1 Characteristics of the interface at the TB and SB reference points
	8.1.1 Bit rate and interface symmetry
	8.1.2 Physical characteristics
	8.1.2.1 Attenuation range
	8.1.2.2 Transmission medium
	8.1.2.3 Optical parameters
	8.1.2.3.1 Line coding
	8.1.2.3.2 Operating wavelength
	8.1.2.3.3 Input and output port characteristics

	8.1.2.4 Optical connectors
	8.1.2.5 Safety requirements
	8.1.2.6 Jitter and wander



	9 Power feeding
	9.1 Provision of power
	9.2 Power available at B-NT1
	9.3 Feeding voltage
	9.4 Safety requirements

	10 Functions provided by the transmission convergence sublayer
	10.1 Transfer capability
	10.1.1 Interface at 155 520 kbit/s
	10.1.2 Interface at 622 080 kbit/s

	10.2 Physical layer aspects
	10.2.1 Timing
	10.2.2 Interface structure for 155 520 kbit/s and 622 080 kbit/s

	10.3 Header Error Control (HEC)
	10.3.1 HEC functions
	10.3.2 HEC sequence generation

	10.4 Idle cells
	10.5 Cell delineation and scrambling
	10.5.1 Cell delineation and scrambling objectives
	10.5.1.1 Cell delineation algorithm

	10.5.2 Cell delineation performance
	10.5.3 Scrambler operation
	10.5.3.1 Distributed Sample Scrambler (31st order) operation
	10.5.3.2 Transmitter operation
	10.5.3.3 Receiver operation
	10.5.3.4 State transition diagram and mechanism



	11 UNI related OAM functions
	11.1 Transmission overhead allocation
	11.2 OAM cell identification
	11.3 Allocation of OAM functions in information field
	11.4 Maintenance signals
	11.5 Transmission performance monitoring
	11.6 Control communication

	12 Operational functions
	12.1 Description of signals at the interface
	12.1.1 Signals defined in ITU-T Recommendation I.610
	12.1.2 Cell delineation signals

	12.2 Definitions of state tables at network and user sides
	12.2.1 Layer 1 states on the user side of the interface
	12.2.2 Layer 1 states at the network side of the interface
	12.2.3 Definition of primitives
	12.2.4 State tables


	Annex A (informative): Impact of random bit errors on cell delineation performance
	Annex B (informative): Distributed Sample Scrambler implementation example
	History

