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È 5LJKWV

��� 63���3'/

3XEOLVKHG�E\�0HWR�,QWHUQDWLRQDO�*PE+

5LJKWV
0HWR�,QWHUQDWLRQDO�*PE+�UHVHUYHV�DOO�ULJKWV�IRU�GHYLFHV��FLUFXLWV��WHFK�
QLTXHV��VRIWZDUH�DQG�QDPHV�DSSHDULQJ�LQ�WKLV�SXEOLFDWLRQ��0HWR�,QWHUQD�
WLRQDO�*PE+�DOVR�UHVHUYHV�WKH�ULJKW�WR�PDNH�FKDQJHV�WR�WKLV�SXEOLFDWLRQ�DQG
WR�WKH�HTXLSPHQW�GHVFULEHG�KHUHLQ�ZLWKRXW�QRWLFH�
&RQVLGHUDEOH�HIIRUW�KDV�EHHQ�PDGH�WR�HQVXUH�WKDW�WKLV�SXEOLFDWLRQ�LV�IUHH�RI
LQDFFXUDFLHV�DQG�RPLVVLRQV��+RZHYHU��0HWR�,QWHUQDWLRQDO�*PE+�PDNHV�QR
ZDUUDQW\�RI�DQ\�NLQG�LQFOXGLQJ��EXW�QRW�OLPLWHG�WR��DQ\�LPSOLHG�ZDUUDQWLHV�RI
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&RQWHQWV

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ���

&RQWHQWV

3$57�, ,1752'8&7,21 ,��

&KDSWHU�� 7KH�0DQXDO ���
��� 6FRSH ���
��� &RQYHQWLRQV ���
��� 2UJDQLVDWLRQ ���

&KDSWHU�� 7KH�/DQJXDJH ���
��� 3ULQWHU�/DQJXDJHV ���
��� 63���3'/�)RUHZRUG ���

&KDSWHU�� 7KH�3UHOLPLQDULHV ���
��� (QYLURQPHQW�6HWXS ���
��� ,QWHUIDFH�6HWXS ���
��� 3URJUDPPLQJ�&RQVLGHUDWLRQV ����
��� .H\�2SHUDWLRQ ����

3$57�,, 6<17$; ,,��

&KDSWHU�� &RPPDQG�6WUXFWXUH ���
��� &RPSDUDWLYH�6\QWD[ ���
��� &RPPDQG�6HTXHQFH ���
��� &RQWURO�&KDUDFWHUV ���
��� 7UDQVPLVVLRQ�6HTXHQFH ���

&KDSWHU�� 5HVSRQVH�6WUXFWXUH ���
��� 2QOLQH�5HVSRQVHV ���
��� 6HULDO�,QWHUIDFH�5HVSRQVHV ���

3$57�,,, &200$1'6 ,,,��

&KDSWHU�� &RPPDQG�2YHUYLHZ ���
��� &RPPDQG�8VDJH ���
��� &RPPDQG�/LVW ���



&RQWHQWV

��� 63���3'/

&KDSWHU�� &RPPDQG�'HVFULSWLRQV ���
��� *HQHUDO�&RPPDQGV ���
��� &RQILJXUDWLRQ�&RPPDQGV ���
��� /D\RXW�&RPPDQGV ����
��� 'DWD�FRPPDQGV ����
��� 3ULQW�&RPPDQGV ����
��� )ODVK�&DUG�&RPPDQGV ����

3$57�,9 (55256 ,9��

&KDSWHU�� (UURU�2YHUYLHZ ���
��� 7URXEOHVKRRWLQJ ���
��� (UURU�/LVW ���

&KDSWHU�� (UURU�'HVFULSWLRQV ���
��� &RPPXQLFDWLRQ�(UURUV ���
��� 0HVVDJH�7UDQVODWLRQV ���

3$57�9 $33(1',&(6 9��

$SSHQGL[�$ ,QWHUIDFHV $��

$SSHQGL[�% %DUFRGHV %��

$SSHQGL[�& &KDUDFWHUV &��

$SSHQGL[�' 'DWD�6WUXFWXUHV '��

$SSHQGL[�( ([DPSOHV (��

$SSHQGL[�) )RQWV )��

$SSHQGL[�* *ORVVDU\ *��

$SSHQGL[�+ 7UDGHPDUNV +��

$SSHQGL[�, ,QWHUQDWLRQDO�$GGUHVVHV ,��

$SSHQGL[�- ,QGH[ -��



3$57�,��,1752'8&7,21

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ,��

�3$57�,� ,1752'8&7,21



3$57�,��,1752'8&7,21

,�� 63���3'/

7KLV�3DUW�RI�WKH�0DQXDO�LQWURGXFHV�WKH�0DQXDO
LWVHOI�DQG�63���3'/��,W�H[SODLQV�SUHOLPLQDU\
DFWLRQV�UHTXLUHG�WR�VHW�XS�WKH�SULQWLQJ�HQYL�
URQPHQW��%H�VXUH�WR�UHDG�WKLV�3DUW�LI�\RX�KDYH
QRW�ZRUNHG�ZLWK�63���3'/�EHIRUH�

q� &KDSWHU����7KH�0DQXDO�
ILUVW�GHILQHV�WKH�VFRSH�DQG�SXUSRVH�RI�WKH
0DQXDO��7KHQ�LW�H[SODLQV�LWV�FRQYHQWLRQV
DQG�RUJDQLVDWLRQ�

q� &KDSWHU����7KH�/DQJXDJH�
ILUVW�LQWURGXFHV�JHQHUDO�FRPSXWHU�WR�SULQWHU
FRPPXQLFDWLRQV��7KHQ��LW�H[SODLQV�WKH�FRQ�
FHSW�RI�SULQWHU�ODQJXDJHV�LQ�JHQHUDO�DQG�WKH
0(72�SULQWHU�ODQJXDJHV��ZLWK�D�IRUHZRUG
RQ�63���3'/��LQ�SDUWLFXODU�

q� &KDSWHU����7KH�3UHOLPLQDULHV�
H[SODLQV�ZKDW�QHHGV�WR�EH�GRQH�EHIRUH
SULQWLQJ�YLD�63���3'/��)LUVW��WKH�HQYLURQ�
PHQW�VHWXS�LV�GHVFULEHG��7KHQ��SULQWHU�SUR�
JUDPPLQJ�FRQVLGHUDWLRQV�DUH�H[SODLQHG�

)RU�V\QWD[�UXOHV�
VHH�3$57�,,��6<17$;�
IRU�FRPPDQGV�
VHH�3$57�,,,��&200$1'6�
IRU�D�OLVW�RI�HUURUV�
VHH�3$57�,9��(55256�
IRU�DOO�RWKHU�GDWD�
VHH�3$57�9��$33(1',&(6�



3$57�,��6<17$;
&KDSWHU����7KH�0DQXDO

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ���

�&KDSWHU��� 7KH�0DQXDO

7KLV�&KDSWHU�LQWURGXFHV�WKH�PDQXDO�LWVHOI��LWV
VFRSH��FRQYHQWLRQV�DQG�RUJDQLVDWLRQ�

q� 6HFWLRQ������6FRSH�
GHILQHV�WKH�YDOLGLW\�DQG�SXUSRVH�RI�WKH
PDQXDO�DQG�LWV�WDUJHW�JURXS�

q� 6HFWLRQ������&RQYHQWLRQV�
H[SODLQV�WKH�W\SRJUDSKLF�FRQYHQWLRQV�XVHG
LQ�WKLV�PDQXDO�

q� 6HFWLRQ������2UJDQLVDWLRQ�
H[SODLQV�WKH�V\VWHPDWLF�DUUDQJHPHQW�RI�LQ�
IRUPDWLRQ�LQ�WKLV�PDQXDO�

)RU�LQWURGXFWRU\�LQIRUPDWLRQ�RQ�63���3'/�
VHH�&KDSWHU����7KH�/DQJXDJH�
IRU�HQYLURQPHQW�VHWXS�LQIRUPDWLRQ�
VHH�&KDSWHU����7KH�3UHOLPLQDULHV�

����� 6FRSH

7KLV�6HFWLRQ�WHOOV�\RX�ZKDW�WR�H[SHFW�IURP�WKH
0DQXDO��,W�GHILQHV�WKH�YDOLGLW\�DQG�SXUSRVH�RI
WKH�0DQXDO�DQG�LWV�WDUJHW�JURXS�

ã� 7KLV�3URJUDPPLQJ�0DQXDO�LV�D�FRPSOHWHO\
UHYLVHG�HGLWLRQ��(GLWLRQ�������UHIOHFWLQJ�WKH
H[SDQGHG�63���3'/�FRPPDQGV�IRU�PRUH
SULQWHU�RSWLRQV��VXFK�DV�WKH�(XUR�FDSDELO�
LW\��:H�KRSH�WKDW�WKLV�UHRUJDQLVDWLRQ�ZLOO
PDNH�63���3'/�LQIRUPDWLRQ�PRUH�DFFHVVL�
EOH�DQG�FOHDUHU�



3$57�,��,1752'8&7,21
&KDSWHU����7KH�0DQXDO�������6FRSH

��� 63���3'/

9DOLGLW\

7KLV�63���3'/�3URJUDPPLQJ�0DQXDO��(GLWLRQ
�����$UW��1R����������$��GHVFULEHV�WKH�0(72
63���3DJH�'HVFULSWLRQ�/DQJXDJH��,W�UHSODFHV
WKH�0(72�63���3'/���[�3URJUDPPLQJ�0DQ�
XDO��$UW��1R�����������������

7KLV�0DQXDO�LV�RQO\�YDOLG�IRU�WKH�63���%DUFRGH
/DEHO�3ULQWHU�HTXLSSHG�ZLWK�)LUPZDUH�9HUVLRQ
�����6WDQGDUG�RU�KLJKHU��1RW�DOO�FRPPDQGV
DQG�IHDWXUHV�GHVFULEHG�LQ�WKLV�PDQXDO�DUH
DYDLODEOH�LQ�ROGHU�YHUVLRQV�RI�WKH�SULQWHU��$VN
\RXU�0(72�UHSUHVHQWDWLYH�IRU�D�ILUPZDUH�XS�
JUDGH�

ã� 3OHDVH�QRWH�WKDW�WKH�63���SULQWHU�LV�<�.
�\HDU�������FRPSOLDQW�

3XUSRVH

7KH�SXUSRVH�RI�WKLV�3URJUDPPLQJ�0DQXDO�LV�WR
LQWURGXFH�WKH�63���3'/��WR�H[SODLQ�LWV�VWUXF�
WXUH�DQG�DSSOLFDWLRQ�DQG�WR�VHUYH�DV�D�UHIHU�
HQFH�IRU�LWV�V\QWD[��FRPPDQGV�DQG�HUURUV�

,W�GRHV�QRW�WHDFK�SURJUDPPLQJ�QRU�GDWD�FRP�
PXQLFDWLRQV�WKHRU\��1HLWKHU�LV�LW�D�VXEVWLWXWH�IRU
WKH�XVHU
V�PDQXDO�RI�\RXU�SULQWHU�RU�IRU�WKH�LQ�
VWUXFWLRQV�VXSSOLHG�ZLWK�DQ\�RSWLRQDO�HTXLS�
PHQW�

7DUJHW�*URXS

7KLV�3URJUDPPLQJ�0DQXDO�LV�DLPHG�DW�DOO
63���3'/�XVHUV�DQG�DSSOLFDWLRQ�GHYHORSHUV�
1R�SULRU�SURJUDPPLQJ�H[SHULHQFH�LV�UHTXLUHG�
EXW�VRPH�H[SHULHQFH�ZLWK�FRPSXWHU�FRPPXQL�
FDWLRQV�LV�KHOSIXO��<RX�VKRXOG��KRZHYHU��EH
IDPLOLDU�ZLWK�WKH�RSHUDWLRQ�RI�\RXU�SULQWHU��VHH
WKH�8VHU
V�0DQXDO�IRU�\RXU�SULQWHU��



3$57�,��,1752'8&7,21
&KDSWHU����7KH�0DQXDO�������&RQYHQWLRQV

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ���

����� &RQYHQWLRQV

7KLV�3URJUDPPLQJ�0DQXDO�PDNHV�XVH�RI�WKH
IROORZLQJ�FRQYHQWLRQV�

q� 7H[W�FRQVLVWV�RI�OHWWHUV��SXQFWXDWLRQ�VLJQV
DQG�RWKHU�V\PEROV��,Q�GDWD�SURFHVVLQJ�HDFK
RI�WKHVH�HOHPHQWV�FRUUHVSRQGV�WR�D�FKDU�
DFWHU�FRGH��5HIHUHQFHV�WR�D�SULQWDEOH
FKDUDFWHU�DUH�HQFORVHG�LQ�VLQJOH�TXRWHV�

q� 6RPH�QRQ�SULQWDEOH�FKDUDFWHU�FRGHV�DUH
XVHG�WR�FRQWURO�WH[W��)RU�H[DPSOH��WR�HQG
WKH�FXUUHQW�OLQH�DQG�WR�FRQWLQXH�DW�WKH�OHIW
PDUJLQ�RI�WKH�QH[W�LV�FDOOHG�D�FDUULDJH�UH�
WXUQ��5HIHUHQFHV�WR�D�FRQWURO�FKDUDFWHU
DUH�HQFORVHG�E\�
�
�DQG�
!
��7KH�FDUULDJH
UHWXUQ�V\PERO��IRU�H[DPSOH��LV��&5!�

q� ,Q�SURJUDPPLQJ�DQG�SULQWHU�ODQJXDJHV��D
SULQWDEOH�WH[W�RU�GLVSOD\�PHVVDJH�LV�FDOOHG�D
VWULQJ��5HIHUHQFHV�WR�VWULQJV��YDOXHV�DQG
RSWLRQV�DUH�DOVR�LQ�VLQJOH�TXRWHV�

1RWLFHV

,PSRUWDQW�WH[W�LV�LQ�EROG�W\SH��1RWLFHV�DUH�SUH�
FHGHG�E\�WKH�
ã
�VLJQ��+HUH�LV�DQ�H[DPSOH�

ã� $Q�63���3'/�SURJUDP�PXVW�DOZD\V�WDNH
DFFRXQW�RI�WKH�GLIIHUHQW�SULQWHU�FDSDELOLWLHV�

,QVWUXFWLRQV

$�VROLG�VTXDUH�LQGLFDWHV�DQ�LQVWUXFWLRQ�SRLQW�

([DPSOH� 7R�FRQQHFW�WKH�SULQWHU�WR�WKH�3&�KRVW�

n� 'HFLGH�ZKLFK�LQWHUIDFH�V��WR�FRQQHFW�

n� 8VLQJ�WKH�DSSURSULDWH�FDEOH��FRQQHFW�WKH
SULQWHU�DQG�3&�KRVW�LQWHUIDFHV�



3$57�,��,1752'8&7,21
&KDSWHU����7KH�0DQXDO�������&RQYHQWLRQV

��� 63���3'/

/LVWV

$Q�HPSW\�VTXDUH�LQGLFDWHV�DQ�LWHP�LQ�D�OLVW�

([DPSOH� +HUH�DQ�RYHUYLHZ�RI�WKH�LQWHUIDFHV�RQ�WKH
63���

q� VHULDO�56����&��VWDQGDUG��
q� SDUDOOHO�&HQWURQLFV��RSWLRQDO��
q� ,�2�H[SDQVLRQ��RSWLRQDO��
q� IODVK�PHPRU\�FDUG��RSWLRQDO��

2EMHFW�/DQJXDJH

7KH�REMHFW�ODQJXDJH��63���3'/��LV�WKH�VXEMHFW
RI�WKLV�3URJUDPPLQJ�0DQXDO��7R�GLVWLQJXLVK
WKH�REMHFW�ODQJXDJH�WH[W�IURP�WKH�H[SODQDWRU\
WH[W��63���3'/�WH[W�LV�LQ�EROG�&RXULHU�1HZ
W\SH�

ã� 1HLWKHU�VSDFHV�QRU�TXRWHV�PD\�EH�LQFOXGHG
LQ�WKH�REMHFW�FRGH²XQOHVV�H[SUHVVO\
VWDWHG��7KH\�DUH�XVHG�LQ�WKH�H[DPSOHV�LQ
WKLV�0DQXDO�RQO\�IRU�UHDGLQJ�FODULW\�

([DPSOH� >�+HOOR��63!�ZRUOG���&5!�@

&URVV�UHIHUHQFHV

$OO�UHIHUHQFHV�WR�RWKHU�SDUWV�RI�WKH�0DQXDO�DUH
LQ�LWDOLFV�

([DPSOH� )RU�D�FRPSUHKHQVLYH�OLVW�RI�WHFKQLFDO�WHUPV�
VHH�$SSHQGL[�*��*ORVVDU\�



3$57�,��,1752'8&7,21
&KDSWHU����7KH�0DQXDO�������2UJDQLVDWLRQ

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ���

����� 2UJDQLVDWLRQ

7KLV�3URJUDPPLQJ�0DQXDO�LV�GLYLGHG�LQWR�ILYH
SDUWV��VHSDUDWHG�E\�WDEEHG�GLYLGHUV�ZLWK�D�EULHI
GHVFULSWLRQ�RI�WKH�UHVSHFWLYH�FRQWHQWV��(DFK
3DUW�GHDOV�ZLWK�D�PDMRU�63���3'/�WRSLF�RU�RU�
JDQLVDWLRQDO�DVSHFW�

3$57�,� 7KH�,1752'8&7,21�3DUW�LQWURGXFHV�WKH
PDQXDO�LWVHOI�DQG�63���3'/�DQG�LW�H[SODLQV
WKH�SUHOLPLQDU\�DFWLRQV�UHTXLUHG�WR�VHW�XS�WKH
SULQWLQJ�HQYLURQPHQW�

3$57�,,� 7KH�6<17$;�3DUW�GHVFULEHV�WKH�VWUXFWXUH
JRYHUQLQJ�63���3'/��,W�VSHFLILHV�WKH�FRP�
PDQG�DQG�UHVSRQVH�VWUXFWXUHV�

3$57�,,,�� 7KH�&200$1'6�UHIHUHQFH�3DUW�RIIHUV�D
V\VWHPDWLF�OLVW�RI�DOO�63���3'/�FRPPDQGV
QHHGHG�WR�VHW�XS�DQG�FRQILJXUH�WKH�SULQWHU�DQG
WR�PDQLSXODWH�DQG�SURFHVV�ODEHO�OD\RXWV�DQG
YDULDEOH�GDWD�DQG�WR�SHUIRUP�SULQWLQJ�RU�RWKHU
WDVNV�

3$57�,9�� 7KH�(55256�UHIHUHQFH�3DUW�RIIHUV�D�WURXEOH�
VKRRWLQJ�DLG�DQG�D�V\VWHPDWLF�OLVW�RI�DOO�63��
3'/�HUURUV�ZKLFK�FDQ�RFFXU��WKHLU�FDXVHV��HI�
IHFWV�DQG�UHPHGLHV�

3$57�9� 7KH�$33(1',&(6�3DUW�FRQWDLQV�XVHIXO�LQIRU�
PDWLRQ�IRU�SURFHVVLQJ�DQG�SULQWLQJ�ODEHOV�YLD
63���3'/��LQFOXGLQJ�SULQWHU�LQWHUIDFH�GLD�
JUDPV��D�OLVW�RI�EDUFRGHV��FKDUDFWHU�VHWV��RWKHU
GDWD�VWUXFWXUHV��VDPSOH�ODEHOV�ZLWK�WKH�63��
3'/�FRGH�XVHG�WR�FUHDWH�WKHP��IRQW�WDEOHV��D
OLVW�RI�WUDGHPDUNV��D�JORVVDU\��D�OLVW�RI�0HWR
DGGUHVVHV�DQG�DQ�LQGH[�



3$57�,��,1752'8&7,21
&KDSWHU����7KH�0DQXDO�������2UJDQLVDWLRQ

��� 63���3'/

7KLV�SDJH�LV�LQWHQWLRQDOO\�HPSW\�



3$57�,��6<17$;
&KDSWHU����7KH�/DQJXDJH

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ���

�&KDSWHU��� 7KH�/DQJXDJH

7KLV�&KDSWHU�LQWURGXFHV�WKH�FRQFHSW�RI�SDJH
GHVFULSWLRQ�ODQJXDJHV�DQG�63���3'/�

q� 6HFWLRQ������3ULQWHU�/DQJXDJHV�
LQWURGXFHV�SDJH�GHVFULSWLRQ�ODQJXDJHV
XVHG�WR�FRQWURO�SULQWHUV�

q� 6HFWLRQ������63���3'/�)RUHZRUG�
H[SODLQV�WKH�YDOLGLW\��XVH�DQG�EDVLF�IHDWXUHV
RI�63���3'/�

)RU�HQYLURQPHQW�VHWXS�LQIRUPDWLRQ�
VHH�&KDSWHU����7KH�3UHOLPLQDULHV�
IRU�GHWDLOHG�63���3'/�UXOHV�
VHH�3$57�,,��6<17$;�

����� 3ULQWHU�/DQJXDJHV

'DWD�SURFHVVLQJ�HTXLSPHQW��VXFK�DV�D�SHU�
VRQDO�FRPSXWHU��3&��RU�PDLQIUDPH��XVHV�GLJL�
WDO�FRPPXQLFDWLRQ�PHDQV�WR�FRUUHVSRQG�ZLWK
RWKHU�GDWD�SURFHVVLQJ�XQLWV�RU�SHULSKHUDO
HTXLSPHQW��VXFK�DV�D�FRQQHFWHG�SULQWHU�

2Q�WKH�KDUGZDUH�OHYHO��WKH�WUDQVIHU�RI�GDWD�LV
UHDOLVHG�E\�LQWHUIDFHV��VXFK�DV�VHULDO�RU�SDUDOOHO
SULQWHU�SRUWV��)RU�VSHFLILF�63���LQIRUPDWLRQ�RQ
GDWD�FRPPXQLFDWLRQV��VHH�$SSHQGL[�$��,QWHU�
IDFHV�

2Q�DQ�RWKHU�OHYHO��WKH�WUDQVPLWWHG�GDWD�PXVW
EH�FRGHG�DQG�LQWHUSUHWHG��7KLV�WDVN�LV�RIWHQ
UHDOLVHG�E\�SULQWHU�GULYHUV��7KHVH�GULYHUV
WUDQVODWH�WKH�SULQW�GDWD�LQWR�FRPPDQGV�WKDW
FDQ�EH�XQGHUVWRRG�E\�D�SULQWHU
V�LQWHUSUHWHU�



3$57�,��,1752'8&7,21
&KDSWHU����7KH�/DQJXDJH�������3ULQWHU�/DQJXDJHV

��� 63���3'/

$�SULQWHU�ODQJXDJH�FRQYH\V�LQVWUXFWLRQV�WR�D
SULQWHU�WR�SULQW�GDWD�RU�JUDSKLFV�LQ�D�GHILQHG
ZD\��7KHVH�LQVWUXFWLRQV�FDQ�EH�VLPSOH�FRP�
PDQGV�WR�D�OLQH�SULQWHU�WR�JR�WR�WKH�WRS�RI�WKH
QH[W�IRUP��WR�SULQW�D�FHQWUHG�WLWOH�LQ�EROG�7LPHV
5RPDQ�W\SH�ZLWK�D�KHLJKW�RI����W\SRJUDSKLF
SRLQWV��WR�FDUU\�RXW�D�OLQH�IHHG���/)!��DQG�D
FDUULDJH�UHWXUQ���&5!��WKHQ�WR�SULQW�D�JLYHQ
VWULQJ�LQ�+HOYHWLFD�����SRLQWV��DQG��ILQDOO\��WR
SHUIRUP�D�IRUP�IHHG���))!�

3DJH�'HVFULSWLRQ�/DQJXDJHV

7KH�SULPDU\�REMHFW�RI�KLJK�OHYHO�SULQWHU�ODQ�
JXDJHV��VXFK�DV�3RVW6FULSW��LV�WR�GHVFULEH�D
GHVLUHG�LPDJH�RQ�D�SULQW�PHGLXP��VXFK�DV�D
SDJH��$�3DJH�'HVFULSWLRQ�/DQJXDJH��3'/�
GHVFULEHV�WKH�DSSHDUDQFH�RI�WH[W��JUDSKLF
HOHPHQWV�DQG�LPDJHV�IRU�FRPPXQLFDWLRQ�SXU�
SRVHV�DQG�LV�JHQHUDOO\�GHYLFH�LQGHSHQGHQW�
+RZHYHU��D�SULQWHU�PXVW�EH�HTXLSSHG�ZLWK�DQ
LQWHUSUHWHU�RI�WKDW�ODQJXDJH�WR�XQGHUVWDQG�WKH
SULQWLQJ�LQVWUXFWLRQV�

:KHUHDV�3RVW6FULSW�LV�ZHOO�VXLWHG�IRU�GHVFULE�
LQJ�EURFKXUHV�DQG�HQWLUH�SXEOLFDWLRQV��VXFK�DV
WKLV�0DQXDO��KLJK�VSHHG�ODEHO�SULQWLQJ�UHTXLUHV
RWKHU�FDSDELOLWLHV��+LJK�VSHHG�TXDOLW\�WKHUPDO
ODEHO�SULQWHUV�IRU�LQGXVWULDO�DQG�FRPPHUFLDO�DS�
SOLFDWLRQV��VXFK�DV�WKH�63����KDYH�VSHFLDO
GHPDQGV�RQ�WKH�ODQJXDJH��63���3'/�PHHWV
WKHVH�GHPDQGV�
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����� 63���3'/�)RUHZRUG

63���3'/��WKH�63���3DJH�'HVFULSWLRQ�/DQ�
JXDJH��LV�GHGLFDWHG�WR�WKH�0(72�63���%DU�
FRGH�/DEHO�3ULQWHU�

63���3'/�8VH

63���3'/�LV�D�FRPPDQG�RULHQWHG�ODQJXDJH�
%DVLFDOO\��WKH�GDWD�WR�EH�SULQWHG�DUH�DSSHQGHG
WR�RQH�RU�PRUH�FRPPDQGV��ZKLFK�FDQ�EH�FUH�
DWHG�ZLWK�D�VLPSOH�'26�HGLWRU��7KH�FRPPDQG
VHTXHQFH��LQFOXGLQJ�DQ�LQVWUXFWLRQ�WR�SULQW�WKH
GDWD�D�JLYHQ�QXPEHU�RI�WLPHV�LV�WKHQ�WUDQV�
PLWWHG�WR�WKH�SULQWHU�

63���3'/�)HDWXUHV

63���3'/�OHWV�\RX�SULQW�EDUFRGHV��ORJRV�DQG
GLIIHUHQW�IRQWV��<RX�FDQ�URWDWH��VFDOH�DQG�OLQN
ODEHO�HOHPHQWV��63���3'/�VXSSRUWV�LQWHUQD�
WLRQDO�FKDUDFWHUV��OHWWHU�TXDOLW\�IRQWV�DQG�DOORZV
WKH�SULQWLQJ�RI�FRXQWU\�VSHFLILF�V\PEROV�LQ�
FOXGLQJ�WKH�(XUR�VLJQ�
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��� 63���3'/

7KLV�SDJH�LV�LQWHQWLRQDOO\�HPSW\�
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&KDSWHU����7KH�3UHOLPLQDULHV

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ���

�&KDSWHU��� 7KH�3UHOLPLQDULHV

7KLV�&KDSWHU�GLVFXVVHV�SUHOLPLQDU\�HQYLURQ�
PHQW�VHWXS�WDVNV�DQG�VRPH�EDVLF�FRQFHSWV
UHJDUGLQJ�PHGLD�SURFHVVLQJ�WKH�63���

q� 6HFWLRQ������(QYLURQPHQW�6HWXS�
GHVFULEHV�WKH�FRPPXQLFDWLRQ�SUHUHTXLVLWHV
DQG�WKH�VHWXS�RI�WKH�SULQWHU�DQG�3&�KRVW
HQYLURQPHQWV�

q� 6HFWLRQ������,QWHUIDFH�6HWXS�
H[SODLQV�KRZ�WR�VHW�XS�WKH�LQWHUIDFHV�RQ�WKH
SULQWHU�DQG�3&�KRVW�DQG�KRZ�WR�FRQILJXUH
WKH�LQWHUIDFH�SDUDPHWHUV�

q� 6HFWLRQ������3URJUDPPLQJ�&RQVLGHUDWLRQV�
GLVFXVVHV�SURJUDPPLQJ�DVSHFWV�LQ�YLHZ�RI
PHGLD�SURFHVVLQJ�DQG�63���IHDWXUHV�

q� 6HFWLRQ������.H\�2SHUDWLRQ�
GHVFULEHV�WKH�RSHUDWLQJ�SDQHO��LWV�HOHPHQWV
DQG�IXQFWLRQV�

)RU�LQWURGXFWRU\�LQIRUPDWLRQ�RQ�63���3'/�
VHH�&KDSWHU����7KH�/DQJXDJH�
IRU�GHWDLOHG�63���3'/�UXOHV�
VHH�3$57�,,��6<17$;�
IRU�GHWDLOHG�63���3'/�FRPPDQGV�
VHH�3$57�,,,��&200$1'6�
IRU�GHWDLOHG�GHVFULSWLRQV�RI�LQWHUIDFHV�
VHH�$SSHQGL[�$��,QWHUIDFHV�
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����� (QYLURQPHQW�6HWXS

,W�LV�DVVXPHG�WKDW�\RX�DUH�IDPLOLDU�ZLWK�WKH�RS�
HUDWLRQ�RI�\RXU�SULQWHU�DQG�WKDW�\RX��RU�DQ�RS�
HUDWRU�RQ�VLWH��FDQ�VHW�XS�WKH�SULQWHU�IRU�XVH
ZLWK�WKH�PHGLD�DQG�ULEERQ�RI�FKRLFH�

,I�WKHUH�LV�DQ\�GRXEW�DERXW�PHGLD�ORDGLQJ�RU
RWKHU�SUHOLPLQDU\�WDVNV�IRU�SULQWHU�RSHUDWLRQ�
UHIHU�WR�WKH�SULQWHU
V�XVHU
V�PDQXDO��EHIRUH�RQ�
OLQH�RSHUDWLRQ�YLD�63���3'/�

+DUGZDUH�3UHUHTXLVLWHV

3ULQWHU� $Q�63���3'/�SULQWHU�

+RVW� 7KH�3&�KRVW��PDLQIUDPH�FRPSXWHU��ZRUNVWD�
WLRQ�RU�RWKHU�GDWD�SURFHVVLQJ�HTXLSPHQW�RQ
ZKLFK�63���3'/�SURJUDPV�DUH�WR�EH�FUHDWHG�
PXVW�EH�HTXLSSHG�ZLWK�DQ�LQWHUIDFH�
7KH�VHULDO�LQWHUIDFH�LV�VWDQGDUG�

6HH�&DEOHV�EHORZ�DQG�$SSHQGL[�$��,QWHUIDFHV�
IRU�SLQ�RXWV�DQG�FRQQHFWLRQ�GLDJUDPV�

,QWHUIDFHV�� +HUH�DQ�RYHUYLHZ�RI�WKH�LQWHUIDFHV�RQ�WKH
63���

q� VHULDO�56����&��VWDQGDUG��
q� SDUDOOHO�&HQWURQLFV��RSWLRQDO��
q� ,�2�H[SDQVLRQ��RSWLRQDO��DQG
q� IODVK�PHPRU\�FDUG��RSWLRQDO��

ã� 3OHDVH�QRWH�WKDW�VHULDO�GDWD�WUDQVPLVVLRQ�LV
VORZHU�WKDQ�SDUDOOHO�GDWD�WUDQVPLVVLRQ��EXW
EL�GLUHFWLRQDO��%L�GLUHFWLRQDO�WUDQVPLVVLRQ
LV�SUHUHTXLVLWH�IRU�UHFHSWLRQ�RI�SULQWHU�UH�
VSRQVHV��VXFK�DV�VWDWXV�DQG�HUURU�PHV�
VDJHV��$OVR��SDUDOOHO�LQWHUIDFH�FDEOHV�DUH
JHQHUDOO\�OLPLWHG�WR�D�OHQJWK�RI����P�

)RU�IXUWKHU��GHWDLOHG�LQIRUPDWLRQ�RQ�WKH�LQWHU�
IDFHV��WKHLU�SLQ�RXWV�DQG�VLJQDO�OLQHV��VHH�$S�
SHQGL[�$��,QWHUIDFHV�
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&DEOHV� 7KH�SULQWHU�PXVW�EH�FRQQHFWHG�WR�WKH�3&�KRVW
E\�D�VHULDO��RU�SDUDOOHO��FDEOH�

ã� 3OHDVH�QRWH�WKDW�WKH�XVH�RI�0(72�FRQQHF�
WLRQ�FDEOHV�ZLOO�DYRLG�KDUGZDUH�GDPDJH
DQG�FRQQHFWLRQ�SUREOHPV�

7RROV� 1R�WRROV�RU�RWKHU�GHYLFHV�DUH�QHHGHG�

6RIWZDUH�3UHUHTXLVLWHV

&RPPXQLFDWLRQV� 1R�VSHFLDO�VRIWZDUH�IRU�GDWD�WUDQVPLVVLRQ�LV
QHHGHG��EXW�D�FRPPXQLFDWLRQV�SURJUDP��VXFK
DV�6PDUWFRP�RU�352&200�3/86��PD\�EH
SUHIHUDEOH�EHFDXVH�LW�PDNHV�GDWD�WUDQVIHU
HDVLHU��6XFK�D�SURJUDP�DOVR�RIIHUV�EL�GLUHF�
WLRQDO�FRPPXQLFDWLRQV��FKDW�PRGH��DQG�RWKHU
IHDWXUHV�

0LFURVRIW�:LQGRZV�DOVR�LQFOXGHV�FRPPXQLFD�
WLRQV�SURJUDPV�

q� +\SHU7HUPLQDO��+<3(5750�(;(�RQ�WKH
:LQGRZV�������LQVWDOODWLRQ�GLVNV�RU�&'��

q� 7HUPLQDO��7(50,1$/�(;(�LQ�:LQGRZV
�����DQG�:LQGRZV�IRU�:RUNJURXSV��

ã� 3OHDVH�QRWH�WKDW�3&�RSHUDWLQJ�V\VWHPV�
VXFK�DV�06�'26��DUH�DEOH�WR�WUDQVIHU�GDWD
ZLWKRXW�D�FRPPXQLFDWLRQV�SURJUDP�

:RUG�SURFHVVLQJ� 63���3'/�FRPPDQGV�DQG�GDWD�PXVW�EH�FUH�
DWHG�RU�HGLWHG�E\�VRPH�PHDQV��$�ZRUG�SURF�
HVVRU��VXFK�DV�0LFURVRIW�:RUG�RU�:RUG�3HU�
IHFW��RU�DQ\�WH[W�RU�KH[�HGLWRU�FDQ�EH�XVHG��DV
QR�QRQ�SULQWDEOH�FRQWURO�FKDUDFWHUV�DUH�QHHGHG
IRU�63���3'/��8WLOLWLHV��VXFK�DV�WKH�1RUWRQ
&RPPDQGHU��DOVR�RIIHU�JRRG�HGLWLQJ�FDSDELOL�
WLHV��3&�RSHUDWLQJ�V\VWHPV�LQFOXGH�HGLWRUV
VXLWHG�IRU�63���3'/�HGLWLQJ�DV�ZHOO�

q� (GLWRU�RU�06�'26�(GLWRU��(',7�&20�LQ
06�'26��
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ã� 3OHDVH�QRWH�WKDW�ZRUG�SURFHVVRUV�RIWHQ
VWRUH�GRFXPHQWV�LQ�QRQ�FRPSDWLEOH�IRU�
PDWV��7KHUHIRUH��63���3'/�VHTXHQFHV
PXVW�EH�VDYHG�DV�$6&,,�WH[W�

ã� 3OHDVH�QRWH�WKDW�3&�RSHUDWLQJ�V\VWHPV�
VXFK�DV�06�'26��DOVR�RIIHU�EDVLF�RQ�
VFUHHQ�HGLWLQJ�RQ�WKH�FRPPDQG�OHYHO�

*UDSKLFV�SURFHVVLQJ� 1R�JUDSKLFV�SURJUDP�LV�UHTXLUHG��$Q\�SDLQW
SURJUDP��VXFK�DV�3DLQW�RU�3DLQWEUXVK��:LQ�
GRZV
�3%586+�(;(��FDQ�EH�XVHG�WR�LPSRUW�
PDQLSXODWH�DQG�VWRUH�ELWPDSSHG�JUDSKLFV�

ã� 3OHDVH�QRWH�WKDW�63���3'/�RQO\�KDQGOHV
ELWPDSSHG�JUDSKLFV��7KH�ELWPDSV�DUH
WUDQVPLWWHG�GLUHFWO\�WR�WKH�ELWPDS�EXIIHU�RU
VWRUHG�DV�
6\PERO�IRQW
�FKDUDFWHUV��2QO\
WKH�EODFN�DQG�ZKLWH�3DLQWEUXVK�IRUPDW
�
�3&;��DQG�WKH�VSHFLDO�63���IRUPDW�DUH�DF�
FHSWHG�

+DUGZDUH�&RQQHFWLRQ

7KH�SULQWHU�PXVW�EH�SK\VLFDOO\�FRQQHFWHG�WR
WKH�3&�KRVW�YLD�D�FRQQHFWLRQ�FDEOH�EHIRUH�GDWD
FRPPXQLFDWLRQV�FDQ�WDNH�SODFH�

7R�FRQQHFW�WKH�SULQWHU�WR�\RXU�3&�KRVW�

n� 'HFLGH�ZKLFK�LQWHUIDFH�V��WR�FRQQHFW��FRQ�
VLGHULQJ�QHHG�IRU�SULQWHU�UHVSRQVHV��QHW�
ZRUNLQJ��VSHHG�DQG�GLVWDQFHV�

n� 8VLQJ�WKH�DSSURSULDWH�FDEOH�V���FRQQHFW�WKH
SULQWHU�DQG�3&�KRVW�LQWHUIDFHV�
6HH�&DEOHV�DERYH�
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',3�6ZLWFK�)XQFWLRQV

7KH�63���LV�HTXLSSHG�ZLWK�WZR�',3�VZLWFKHV
ORFDWHG�RQ�WKH�ULJKW�KDQG�VLGH�RI�WKH�PHGLD
VXSSO\�VKDIW��',36:��DQG�',36:���

7KH�',3�VZLWFKHV�KDYH�WKH�IROORZLQJ�IXQFWLRQV�

q� ',3�6ZLWFK����',36:���FRQWUROV�WKH�ODQ�
JXDJH�DQG�PHGLD�VHWXS�SDUDPHWHUV�DQG

q� ',3�6ZLWFK����',36:���FRQWUROV�WKH�LQWHU�
IDFH�VHWXS�SDUDPHWHUV��VHH�6HFWLRQ�����
,QWHUIDFH�3DUDPHWHUV��

ã� %H�VXUH�WR�WXUQ�WKH�SULQWHU�RII�EHIRUH�VHW�
WLQJ�WKH�',3�VZLWFKHV�

7KH�',3�VZLWFK�VWDWXV�LV�UHDG�ZKHQ�WKH�SULQWHU
SRZHU�LV�WXUQHG�RQ�

ã� 1RWH��%ROG�VHWWLQJV�DUH�GHIDXOW�YDOXHV�
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/DQJXDJH�DQG�0HGLD�6HWXS
3DUDPHWHUV

7R�VHW�\RXU�ODQJXDJH�DQG�PHGLD�VXSSO\�UH�
TXLUHPHQWV�

n� 6HW�WKH�VZLWFKHV�RQ�',36:���WKH�ORZHU
',3�VZLWFK��DV�DSSURSULDWH�

7KLV�LV�',3�6ZLWFK����',36:����IRU�',3�6ZLWFK
���VHH�6HFWLRQ������

6: 3RVLWLRQ )XQFWLRQ 1RWH

2)) :LWKRXW�56
�

21 :LWK�56
$XWRPDWLF�ULEERQ�VDYLQJ

� � �
2)) 2)) 2)) (QJOLVK
21 2)) 2)) *HUPDQ
2)) 21 2)) )UHQFK
21 21 2)) 'XWFK
2)) 2)) 21 6SDQLVK
21 2)) 21 -DSDQHVH��1RWH���
2)) 21 21 ,WDOLDQ

��
�
DQG
�

21 21 21 (QJOLVK

/&'�HUURU�PHVVDJH�GLV�
SOD\
ODQJXDJH

2)) 1R
�

21 <HV
$XWR�IRUP�IHHG�VWDQGE\�LQ
FXW�PRGH

2))
:LWKRXW�5HZLQGHU
��QRUPDO�FXW

�
21

:LWK�5HZLQGHU
��KHDG�XS�FXW

8VH�RI�EXLOW�LQ�5HZLQGHU
RU�FXW�RSWLRQ

2))
�

21
8QXVHG 6HW�WR�2))

2))
�

21
8QXVHG

6HW�WR�2))��RWKHUZLVH�WKH
SULQWHU�ZLOO�QRW�IXQFWLRQ
SURSHUO\�

ã� ,I�-DSDQHVH�LV�VHOHFWHG��WKH�FKDUDFWHU�FRGH
LV�GLIIHUHQW��VHH�$SSHQGL[�&��&KDUDFWHUV��
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����� ,QWHUIDFH�6HWXS

ã� %H�VXUH�WR�WXUQ�WKH�SULQWHU�RII�EHIRUH�VHW�
WLQJ�WKH�',3�VZLWFKHV��1RWH��%ROG�VHWWLQJV
DUH�GHIDXOW�YDOXHV�

7KLV�LV�',3�6ZLWFK����',36:���

6: 3RVLWLRQ )XQFWLRQ 1RWH

� �
2)) 2)) �����%36
21 2)) �����%36
2)) 21 �����%36

�
DQG
�

21 21 ������%36

7UDQVPLVVLRQ
VSHHG

2)) ��ELW
�

21 ��ELWV
6WRS�ELW�OHQJWK

2)) ��ELWV
�

21 ��ELWV
'DWD�ELW�OHQJWK

2)) :LWKRXW
�

21 :LWK
:LWK�ZLWKRXW
SDULW\

2)) (YHQ
�

21 2GG
3DULW\��YDOLG�RQO\
ZKHQ���LV�21�

� �
2)) 2)) ;�2Q�;�2II�SURWRFRO��;�2Q�LV�QRW�RXW�

SXW�RQ�SRZHU�RQ��;�2II�LV�QRW�RXWSXW
RQ�SRZHU�RII�

21 2)) 5HDG\�%XV\��'75��SURWRFRO��;�2Q�LV
QRW�RXWSXW�RQ�SRZHU�RQ��;�2II�LV�QRW
RXWSXW�RQ�SRZHU�RII�

2)) 21 ;�2Q�;�2II���5HDG\�%XV\�SURWRFRO
�;�2Q�LV�RXWSXW�RQ�SRZHU�RQ��;�2II�LV
RXWSXW�RQ�SRZHU�RII�

�
DQG
�

21 21 ;�2Q�;�2II�SURWRFRO��;�2Q�LV�QRW�RXW�
SXW�RQ�SRZHU�RQ��;�2II�LV�QRW�RXWSXW
RQ�SRZHU�RII�

7UDQVPLVVLRQ
FRQWURO�V\VWHP
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7KH�',3�VZLWFK�VWDWXV�LV�UHDG�ZKHQ�WKH�SULQWHU
SRZHU�LV�WXUQHG�RQ��$IWHU�FRQQHFWLQJ�WKH�SULQWHU
WR�\RXU�3&�KRVW��WKH�GHVLUHG�LQWHUIDFH��WUDQV�
PLVVLRQ�FRQWURO�V\VWHP��PXVW�EH�VHOHFWHG�RQ
\RXU�SULQWHU��)RU�VHULDO�WUDQVPLVVLRQ��WKH�IORZ�
FRQWURO�SURWRFRO�PXVW�EH�VHW��7KHVH�DUH�WKH�VH�
ULDO�LQWHUIDFH�SURWRFROV�

q� ;�2Q�;�2II���'&�!��'&�!��
q� 5HDG\�%XV\���'75!��DQG
q� ;�2Q�;�2II�$1'�5HDG\�%XV\

��'&�!��'&�!�$1'���'75!��

;�2Q�;�2II� $Q�63���VRIWZDUH�IORZ�FRQWURO�SURWRFRO�
7KH�SULQWHU�VHQGV�;�2Q���'&�!��WR�LQGLFDWH
UHDGLQHVV�WR�DFFHSW�GDWD�IURP�WKH�3&�KRVW��,W
VHQGV�;�2II���'&�!��ZKHQ�LWV�UHFHLYH�EXIIHU�LV
IXOO�

5HDG\�%XV\� $Q�63���KDUGZDUH�IORZ�FRQWURO�SURWRFRO�
7KH�SULQWHU�VHQGV�5HDG\���'75!�LV�KLJK��WR
LQGLFDWH�UHDGLQHVV�WR�DFFHSW�GDWD�IURP�WKH�3&�
KRVW��,W�VHQGV�%XV\���'75!�LV�ORZ��ZKHQ�LWV
UHFHLYHU�EXIIHU�LV�IXOO�

;�2Q�;�2II�$1' $Q�63���FRPELQDWLRQ�IORZ�FRQWURO�SURWRFRO�
5HDG\�%XV\� 7KH�SULQWHU�VHQGV�5HDG\���'75!�LV�KLJK��$1'

;�2Q���'&�!��WR�LQGLFDWH�UHDGLQHVV�WR�DFFHSW
GDWD�IURP�WKH�3&�KRVW��,W�VHQGV�%XV\���'75!
LV�ORZ��$1'�;�2II���'&�!��ZKHQ�LWV�UHFHLYHU
EXIIHU�LV�IXOO�

7KH�IORZ�FRQWURO�SDUDPHWHUV�DQG�SURWRFRO
�WUDQVPLVVLRQ�FRQWURO�V\VWHP��DUH�VHW�RQ�WKH
XSSHU�',3�VZLWFK�RQ�WKH�ULJKW�KDQG�VLGH�RI�WKH
VXSSO\�VKDIW�RI�\RXU�SULQWHU��',36:���

7R�VHW�WKH�LQWHUIDFH�SDUDPHWHUV�

n� 2Q�',3�6ZLWFK����',36:���VHW�VZLWFKHV��
WR����6:��WR�6:���WR�WKH�IORZ�FRQWURO�SD�
UDPHWHUV�\RX�ZLVK�WR�XVH�

+HUH�DQ�H[DPSOH�

q� 6:��2))��6:��21� ������%DXG�

q� 6:��2))� ���VWRS�ELW�
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q� 6:��21� ���GDWD�ELWV�DQG

q� 6:��2))� �QR�SDULW\��6:��VHWV�RGG�RU
HYHQ�SDULW\�LI�6:��LV�21��

n� 2Q�',3�6ZLWFK����',36:���VHW�VZLWFKHV��
DQG����6:��DQG�6:���WR�WKH�SURWRFRO�\RX
ZLVK�WR�XVH��GHSHQGLQJ�RQ�WKH�LQWHUIDFH
DQG�RSHUDWLQJ�V\VWHP�RQ�\RXU�3&�KRVW��
<RX�PD\�QHHG�WR�WHVW�WKLV�E\�WULDO�DQG�HUURU�

ã� 3OHDVH�QRWH�WKDW�06�'26�FDQQRW�KDQGOH
WKH�VHULDO�IORZ�FRQWURO�SURWRFRO��;�2Q�;�2II�
,I�\RX�WUDQVPLW�GDWD�GLUHFWO\�IURP�06�'26�
XVH�WKH�5HDG\�%XV\�KDUGZDUH�KDQGVKDNH
SURWRFRO�

5HIHU�WR�$SSHQGL[�$��,QWHUIDFHV��IRU�GHWDLOV�RQ
SURWRFROV��VLJQDOV�DQG�FRQQHFWRUV�DQG�WR�WKH
$6&,,�&RQWURO�&RGH�7DEOH�LQ�$SSHQGL[�&�
&KDUDFWHUV��IRU�GHFLPDO�DQG�KH[�YDOXHV�RI�WKH
VLJQDO�QDPHV�

3&�+RVW�,QWHUIDFH

7KH�GHVLUHG�LQWHUIDFH�PXVW�DOVR�EH�VHOHFWHG�RQ
\RXU�3&�KRVW��)RU�VHULDO�WUDQVPLVVLRQ��WKH�IORZ�
FRQWURO�SURWRFRO�DQG�RWKHU�SDUDPHWHUV�PXVW�EH
VHW�WR�PDWFK�WKRVH�RI�WKH�SULQWHU�

'26�06�'26

7R�VHW�XS�D�VHULDO�SRUW�DQG�WR�FRS\�D�ILOH�FDOOHG
0(727(67�63��GLUHFWO\�WR�WKDW�SRUW�

n� 2Q�WKH�FRPPDQG�OLQH��L�H��DW�WKH�SURPSW�
�IRU�VHULDO�SRUW����HQWHU�

GRVNH\
��&5!

PRGH�FRP�����Q�����S
��&5!

FRS\�0(727(67�63��FRP����E
��&5!�

'26.(<�&20�LV�D�PHPRU\�UHVLGHQW�SURJUDP
WR�DOORZ�QDYLJDWLQJ�WR�SUHYLRXV�FRPPDQGV�
FRPPDQG�OLQH�HGLWLQJ�DQG�PDFUR�KDQGOLQJ��,W
WDNHV�XS�DSSUR[����.%�RI�5$0��,W�LV�QRW�QHFHV�



3$57�,��,1752'8&7,21
&KDSWHU����7KH�3UHOLPLQDULHV�������,QWHUIDFH�6HWXS

���� 63���3'/

VDU\�WR�XVH�WKLV�SURJUDP��EXW�LW�LV�D�ELJ�KHOS
ZKHQ�\RX�DUH�ZRUNLQJ�GLUHFWO\�XQGHU�'26�

02'(�&20�SHUIRUPV�D�YDULHW\�RI�FRPPXQL�
FDWLRQV�DQG�GLVSOD\�WDVNV��+HUH�LW�LV�XVHG�WR
FRQILJXUH�VHULDO�LQWHUIDFH�SRUW���WR������%DXG�
QR�SDULW\����GDWD�ELWV����VWRS�ELW�DQG�DXWRPDWLF
WUDQVPLVVLRQ�UHWU\��,I�\RXU�SULQWHU�LV�FRQQHFWHG
WR�DQRWKHU�SRUW��FKDQJH�WKH�
FRP
�SDUDPHWHU�WR
WKH�FRUUHFW�SRUW�QXPEHU�

ã� :KHQ�XVLQJ�'26��02'(�SDUDPHWHU�
S
�ZLOO
VHW�WKH�KDUGZDUH�KDQGVKDNH�SURWRFRO�DQG
UHWU\�RSWLRQ�

&23<�WUDQVPLWV�ILOH�0(727(67�63��YLD�VH�
ULDO�SRUW���WR�WKH�SULQWHU�LQ�ELQDU\�FRGH��
�E
��

ã� 5HPHPEHU�WR�DOZD\V�DGG�WKH�ELQDU\�FRGH
SDUDPHWHU�WR�WKH�&23<�FRPPDQG�WR�DYRLG
WUDQVPLVVLRQ�HUURUV�

'26.(<�DQG�02'(�RQO\�QHHG�WR�EH�FDOOHG
RQFH�SHU�FRPSXWHU�VHVVLRQ��7KXV��\RX�PD\
ZLVK�WR�SXW�WKHVH�WZR�FRPPDQGV�LQWR�D�VKRUW
EDWFK�ILOH�RU�WR�DGG�WKHP�WR�\RXU
$872(;(&�%$7�ERRW�ILOH�

:LWK�WKHVH�YHUVLRQV�RI�WKH�RSHUDWLQJ�V\VWHP
�'26��06�'26���\RX�FDQ�XVH�WKH�(GLWRU
�(',7�&20��WR�FUHDWH�EDVLF�63���3'/�ILOHV�
EXW�GR�QRW�HGLW�RU�WUDQVPLW�IRQWV�RU�JUDSKLFV
XVLQJ�WKLV�SURJUDP��,W�LV�EHWWHU�WR�XVH�D�KH[
HGLWRU�RU�WR�FRS\�WKH�HGLWHG�ILOH�GLUHFWO\�WR�D
SRUW��<RX�PXVW�DOVR�FRQILJXUH�WKH�VHULDO�SRUW
ZLWK�WKH�02'(�FRPPDQG��+RZHYHU��\RX�FDQ
VHOHFW�WKH�GHVLUHG�SRUW�LQ�WKH�(GLWRU
V�2SWLRQV
PHQX�

$OVR�ZLWK�ROGHU�YHUVLRQV�RI�WKH�RSHUDWLQJ�V\V�
WHP��06�'26�'26���GDWD�WR�EH�SULQWHG�YLD�D
VHULDO�SRUW�PXVW�EH�UHGLUHFWHG�IURP�WKH�SDUDOOHO
SRUW��7R�GR�WKLV�

n� 2Q�WKH�FRPPDQG�OLQH��L�H��DW�WKH�SURPSW�
�IRU�VHULDO�SRUW����HQWHU�

PRGH�OSW��� �FRP��
��&5!�
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3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ����

:LQGRZV

ã� 3OHDVH�GR�QRW�XVH�WKH�(GLWRU��(',7�&20��WR
WUDQVPLW�IRQWV�RU�JUDSKLFV��DV�WKLV�SURJUDP
DSSHQGV�XQZDQWHG�GDWD��,W�LV�EHWWHU�WR�XVH
D�GLIIHUHQW�HGLWRU�RU�WR�FRS\�WKH�HGLWHG�ILOH
GLUHFWO\�WR�D�SRUW��VHH�'26�DERYH��

ã� 3OHDVH�GR�QRW�DWWHPSW�WR�UXQ�WKH�(GLWRU
�(',7�&20��DQG�7HUPLQDO�+\SHU7HUPLQDO
�:LQGRZV�������17��DW�WKH�VDPH�WLPH�WR
SUHYHQW�SRUW�DFFHVV�FRQIOLFWV�

ã� 3OHDVH�QRWH�WKDW�LI�\RX�VHQG�D�ILOH�LQ�+\SHU�
7HUPLQDO��\RX�ZLOO�QRW�EH�DEOH�WR�HGLW�LW��<RX
PXVW�VHQG�DQRWKHU�ILOH�EHIRUH�\RX�FDQ�HGLW
WKH�ILUVW�RQH�

:LQGRZV���[� +HUH�\RX�FDQ�XVH�WKH�7HUPLQDO�SURJUDP�LQ�WKH
$FFHVVRULHV�JURXS�WR�VHQG�DQG�UHFHLYH�GDWD�
$IWHU�LW�LV�LQYRNHG��VHW�LW�XS�DV�IROORZV�

n� 6HOHFW�WKH��GHIDXOW��VHULDO�SRUW�

n� 8QGHU�7HUPLQDO�SUHIHUHQFHV�LQ�WKH�6HWWLQJV
PHQX��VHOHFW�
ORFDO�HFKR
�DQG�
�&5!��/)!
LQERXQG
�

n� 8QGHU�&RPPXQLFDWLRQV�LQ�WKH�6HWWLQJV
PHQX��VHW�WKH�%DXG�UDWH�WR�
����
�DQG�)ORZ
FRQWURO�WR�
KDUGZDUH
�

<RX�PD\�ZLVK�WR�VDYH�WKHVH�VHWWLQJV�WR�DYRLG
HQWHULQJ�WKHP�DJDLQ�LQ�IXWXUH�7HUPLQDO�VHV�
VLRQV�

7R�VHQG�D�ILOH�IURP�7HUPLQDO�

n� 6HOHFW�WR�7UDQVIHU�DQG�6HQG�WH[W�ILOH�

:LQGRZV������� :LQGRZV�������RIIHUV�+\SHU7HUPLQDO��D�PRUH
DGYDQFHG�FRPPXQLFDWLRQV�SURJUDP��2QFH�LW�LV
LQVWDOOHG�IURP�\RXU�:LQGRZV�������LQVWDOODWLRQ
GLVNV�RU�&'��\RX�FDQ�LQYRNH�LW�IURP�WKH�$FFHV�
VRULHV�JURXS��7KHQ�SURFHHG�DV�IROORZV�
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n� )RU�1HZ�FRQQHFWLRQ�LQ�WKH�GLDORJXH�ER[�
HQWHU�DQ�HDV\�QDPH��VXFK�DV�
63�
��DQG
VHOHFW�DQ�LFRQ�

n� )RU�&RQQHFW�XVLQJ��VHOHFW�
GLUHFW
�WR�WKH�GH�
VLUHG�SRUW�

n� 7KHQ�VHW�WKH�VHULDO�SRUW�SDUDPHWHUV�WR
PDWFK�WKRVH�RI�WKH�SULQWHU�

,Q�VXEVHTXHQW�VHVVLRQV��MXVW�VHOHFW�WKH�LFRQ
LQVWHDG�RI�HQWHULQJ�DOO�WKH�SDUDPHWHUV�

7R�NHHS�WKH�+\SHU7HUPLQDO�VFUHHQ�FOHDU��RSHQ
3URSHUWLHV�LQ�WKH�)LOH�PHQX�DQG�XQGHU�6HW�
WLQJV��$6&,,�6HWXS��VHOHFW�
DSSHQG�OLQH�IHHGV�WR
LQFRPLQJ�OLQH�HQGV
�DQG�VDYH�WR�ILOH�

7R�VHQG�D�ILOH�IURP�+\SHU7HUPLQDO�

n� 6HOHFW�WR�7UDQVIHU�DQG�6HQG�WH[W�ILOH�

:LQGRZV�17� :LQGRZV�17�RIIHUV�+\SHU7HUPLQDO�OLNH�:LQ�
GRZV�������

02'(�LV�LPSOHPHQWHG�VOLJKWO\�GLIIHUHQWO\�XQGHU
:LQGRZV�17��7R�VHW�XS�D�VHULDO�SRUW�DQG�WR
FRS\�D�ILOH�FDOOHG�0(727(67�63��GLUHFWO\�WR
WKDW�SRUW�XQGHU�:LQGRZV�17�

n� 2Q�WKH�FRPPDQG�OLQH��L�H��DW�WKH�SURPSW�
�IRU�VHULDO�SRUW����HQWHU�

GRVNH\
��&5!

PRGH�FRP�����Q�����S
��&5!
�
S
�VHWV�WKH�KDUGZDUH�KDQGVKDNH��RU

PRGH�FRP�����Q�����[
��&5!
�
[
�VHWV�;�2Q�;�2II��

ã� ,I�\RX�XVH�'26�RU�WKH�'26�ER[�XQGHU�:LQ�
GRZV�17��WKH�02'(�SDUDPHWHU�
S
�ZLOO�VHW
WKH�KDUGZDUH�KDQGVKDNH�SURWRFRO��
[
�ZLOO
VHW�;�2Q�;�2II��7R�DXWRPDWLFDOO\�UHWU\
WUDQVPLVVLRQ�LV�GHIDXOW�

ã� 5HPHPEHU�WR�DOZD\V�DGG�WKH�ELQDU\�FRGH
SDUDPHWHU�WR�WKH�&23<�FRPPDQG�WR�DYRLG
WUDQVPLVVLRQ�HUURUV�
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3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ����

ã� )RU�SUREOHPV�LQ�D�/$1��DGG�
�]
�WR�WKH�&23<
FRPPDQG��H�J��
FRS\
0(727(67�63��FRP����E��]
��&5!�

:LQGRZV�17�DOVR�RIIHUV�DOWHUQDWLYH�SDUDPHWHU
HQWU\�IRU�WKH�02'(�FRPPDQG��+HUH�HDFK�SD�
UDPHWHU�FDQ�EH�VHW�LQGLYLGXDOO\��VHH�\RXU�:LQ�
GRZV�17�PDQXDO��

����� 3URJUDPPLQJ
&RQVLGHUDWLRQV

+HUH�DUH�VRPH�SULQWHU�SURFHVVLQJ�FRQFHSWV�DV
XVHG�E\�0(72�ZKLFK�\RX�QHHG�WR�XQGHUVWDQG�
LI�\RX�ZLVK�WR�FUHDWH�VRSKLVWLFDWHG�ODEHO�OD\RXWV
DQG�IXOO\�XWLOLVH�WKH�DGYDQFHG�0(72�SULQWHU
WHFKQRORJ\��%XW�ILUVW�D�ZRUG�RQ�SULQW�PHGLD�
GDWD�DQG�ODEHO�OD\RXW�

0HGLD� 3ULQW�PHGLD�DUH�WKH��DGKHVLYH��ODEHOV��WDJV�DQG
WLFNHWV�SULQWHG�E\�WKH�0(72�SULQWHUV��7KH�3UR�
JUDPPLQJ�0DQXDO�XVHV�WKLV�WHUP�WR�UHIHU�WR
SULQW�VWRFN��7KH�WHUP�PHGLD�LV�RIWHQ�XVHG�LQ�
VWHDG�RI�ODEHO�LQ�LWV�JHQHUDO�VHQVH��EHFDXVH
WKH�WHUP�ODEHO�LV�D�VSHFLILFDOO\�GHILQHG�SULQW�XQLW
WHUP��VHH�EHORZ���5LEERQV�IRU�WKHUPDO�WUDQVIHU
SULQWLQJ�DUH�QRW�PHGLD��,Q�WKLV�0DQXDO�PHGLD
DUH�DOZD\V�SULQWLQJ�VWRFN�PHGLD��VXFK�DV�D�OD�
EHO�UROO��D�SDG�RI�IDQ�IROG�WDJV�RU�D�VWULS�RI�OD�
EHOV�ZLWK�EDFNLQJ�SDSHU�

'DWD� 3ULQW�GDWD�DUH�WKH�WH[WV�DQG�JUDSKLF�LPDJHV�WR
EH�SULQWHG�RQ�WKH�PHGLD��7KXV�GDWD�FDQ�FRQ�
VLVW�RI�VWULQJV��SULQW�FKDUDFWHUV�RU�V\PEROV��RU
ELWPDSV��ELWPDSSHG�JUDSKLFV��

/D\RXW� 7KH�SRVLWLRQ��RULHQWDWLRQ��VL]H�DQG�DSSHDUDQFH
RI�GDWD�WR�EH�SULQWHG�RQ�WKH�PHGLD�
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0HGLD�3URFHVVLQJ�&RQFHSWV

7KH�ODEHO�WR�EH�SULQWHG�RQ�WKH�PHGLD�LV�GHILQHG
E\�D�V\VWHP�RI�WKUHH�WHUPV�

q� ILHOGV�
q� OD\RXWV�DQG
q� GDWD�

)LHOG� $�ILHOG�LV�DQ�DEVWUDFW�GDWD�HOHPHQW��)LHOGV�FDQ
EH�ORJRV��WH[WV��EDUFRGHV��IUDPHV�RU�RWKHU�ILHOG
W\SHV��$�ILHOG
V�FRQWHQW�PD\�EH�YDULDEOH�DQG
SRVVLEO\�HQWHUHG�ODWHU��H�J��MXVW�EHIRUH�SULQWLQJ�

/D\RXW� $�OD\RXW�LV�D�VHW�RI�LQVWUXFWLRQV�IRU�ILHOG�OD\RXW�
FRQWHQW�DQG�SULQWLQJ��$FWXDO�GDWD�PD\�RU�PD\
QRW�EH�LQFOXGHG�

'DWD� 9DULDEOH�GDWD�FRPSULVHV�WKH�LQIRUPDWLRQ�WR
DFWXDOO\�EH�SULQWHG��QRW�WKH�OD\RXW�GDWD�



3$57�,��,1752'8&7,21
&KDSWHU����7KH�3UHOLPLQDULHV�������3URJUDPPLQJ�&RQVLGHUDWLRQV
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+HUH�D�GLDJUDP�WR�LOOXVWUDWH�WKH�UHODWLRQVKLS
EHWZHHQ�OD\RXWV�DQG�YDULDEOH�GDWD�

*UDSKLF�'DWD

63���3'/�DOORZV�JUDSKLF�GDWD�WR�EH�WUDQVPLW�
WHG�WR�WKH�SULQWHU�DV�D�ELWPDSSHG�GDWD�EORFN
ZLWK�WKH�DSSURSULDWH�FRPPDQG�

ã� 7KH�SULQWHU�RQO\�DFFHSWV�JUDSKLFV�LQ�WKH
EODFN�DQG�ZKLWH�3DLQWEUXVK�IRUPDW��
�3&;�
RU�LQ�WKH�VSHFLDO�63���3'/�IRUPDW�

,QSXW�%XIIHU

*HQHUDOO\��WKH�WUDQVPLWWHG�GDWD�DUH�UHFHLYHG�E\
WKH�SULQWHU
V�LQSXW�EXIIHU��+HUH�WKH�GDWD�DUH
HYDOXDWHG�DQG�FRQYH\HG�WR�RWKHU�EXIIHUV�RU
PHPRU\�DUHDV�
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0HGLD�0RGHV

+HUH�DUH�WKH�GHILQLWLRQV�RI�WKH�PHGLD�SURFHVV�
LQJ�WHUPV�

%DWFK� 7KLV�LV�D�PRGH�IRU�SULQWLQJ�PXOWLSOH�ODEHOV�RU
WDJV�MRLQWO\�

6WULS� 7KLV�LV�D�PRGH�LQ�ZKLFK�RQH�ODEHO�RU�WDJ�LV
SURFHVVHG�DW�D�WLPH�ZLWK�EDFNIHHG��,W�FDQ�EH
XVHG�IRU�GLVSHQVLQJ�VLQJOH�ODEHOV�

&XW� ,I�D�&XWWHU�LV�LQVWDOOHG��WKH�PHGLD�FDQ�EH�FXW�DW
SUH�GHILQHG�LQWHUYDOV�

7KH�YDULRXV�DVSHFWV�RI�WKHVH�SURFHVVLQJ
PRGHV�DUH�H[SODLQHG�LQ�GHWDLO�LQ�WKH�DVVRFLDWHG
FRPPDQGV�

0HGLD�'LPHQVLRQV

+HUH�DUH�WKH�GHILQLWLRQV�RI�WKH�PHGLD�WHUPV�

3K\VLFDO�SDJH�ZLGWK� :LGWK�RI�WKH�PHGLD�LQFOXGLQJ�EDFNLQJ�SDSHU�

3K\VLFDO�SDJH�OHQJWK� /HQJWK�RI�WKH�PHGLD�LQFOXGLQJ�WKH�OHQJWK�RI�D
JDS��EODFNPDUN�RU�LQWHU�ODEHO�VSDFH��FDQ�EH
GHWHFWHG�DXWRPDWLFDOO\�E\�WKH�SULQWHU��

/DEHO�ZLGWK� 7KH�ZLGWK�RI�WKH�SULQWDEOH�ODEHO�RU�WDJ�LWVHOI��L�H�
WKH�SK\VLFDO�SDJH�ZLGWK�LQFOXGLQJ�WKH�OHIW�DQG
ULJKW�PDUJLQV��H�J��SUH�SULQWHG�DUHD���EXW�H[�
FOXGLQJ�WKH�EDFNLQJ�SDSHU�

/DEHO�OHQJWK� ,GHQWLFDO�WR�WKH�SK\VLFDO�SDJH�OHQJWK��IRU�JDS
PHGLD���WKH�GHVLUHG�ODEHO�OHQJWK��IRU�FRQWLQX�
RXV�PHGLD��

/D\RXW�ZLGWK� 7KH�ODEHO�ZLGWK�PLQXV�WKH�PDUJLQV�GLYLGHG�E\
WKH�QXPEHU�RI�KRUL]RQWDO�OD\RXWV�

/D\RXW�OHQJWK� 7KH�OHQJWK�RI�WKH�SULQWHG�OD\RXW��DXWRPDWLFDOO\
FRPSXWHG�E\�WKH�SULQWHU��

*DS�OHQJWK� 7KH�OHQJWK�RI�D�JDS��EODFNPDUN�HWF�
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7KHVH�PHGLD�SDUDPHWHUV�DUH�VXSSRUWHG�E\�WKH
63���3'/�SULQWHUV�IRU�ODEHOV�

7KHVH�PHGLD�SDUDPHWHUV�DUH�VXSSRUWHG�E\�WKH
63���3'/�SULQWHUV�IRU�WDJV�

&XW�SRVLWLRQ

6WRS�SRVLWLRQ

%

(

$

*

'

&

+

,

2ULJLQ��

2ULJLQ�ó3DSHU�IHHG

GLUHFWLRQ

3DSHU�IHHG

GLUHFWLRQ

2ULJLQ��

2ULJLQ�ó

,6WRS�SRVLWLRQ

+

*

&

)

$

7DJ

&XW�SRVLWLRQ

%ODFN�PDUN
�RQ�EDFN�
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/DEHO�GLVSHQVH�PRGH 5DQJH�LQ�PP
,WHP %DWFK 6WULS &XW

6SDQ�RI�RQH�ODEHO
�ODEHO�SLWFK�

�����WR
�����

�����WR
�����

�����WR
�����

$�
3K\VLFDO
SDJH
OHQJWK

6SDQ�RI�RQH�WDJ
�WDJ�SLWFK�

�����WR
�����

�����WR
�����

�����WR
�����

%� /DEHO�OHQJWK��LQ�FXW�PRGH��OHQJWK
����������%��������PP����JDS�OHQJWK�����

����WR
�����

�����WR
�����

�����WR
�����

&� 3K\VLFDO�SDJH�ZLGWK �����WR������
'� /DEHO�ZLGWK �����WR������

(� /DEHO�WR�ODEHO�JDS���JDS�OHQJWK
����WR
����

����WR
����

)� %ODFN�PDUN�OHQJWK ����WR�����
*� (IIHFWLYH�SULQW�ZLGWK �����WR������

6WDQGDUG�PHPRU\
�Z�R�H[SDQVLRQ�

����WR
�����

�����WR
�����

�����WR
�����

/DEHO
0D[��PHPRU\

����WR
�����

�����WR
�����

�����WR
�����

6WDQGDUG�PHPRU\
�Z�R�H[SDQVLRQ�

����WR
�����

�����WR
�����

+�
(IIHFWLYH
SULQW
OHQJWK

7DJ
0D[��PHPRU\

����WR
�����

�����WR
�����

,� 3ULQW�VSHHG�XS�VORZ�GRZQ�DUHD ���
6WDQGDUG �����0D[��HIIHFWLYH�SULQW

OHQJWK�IRU��RQ�WKH�IO\� 0D[��PHPRU\ �����
2XWHU�UROO�GLDPHWHU ����PD[�

/DEHO �����WR�����
7KLFNQHVV

7DJ �����WR�����

5LEERQ 5DQJH�DV�LQGLFDWHG
:LGWK ���WR�����PP
/HQJWK ����PHWUHV
2XWHU�GLDPHWHU ���PP�PD[�



3$57�,��,1752'8&7,21
&KDSWHU����7KH�3UHOLPLQDULHV�������.H\�2SHUDWLRQ
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����� .H\�2SHUDWLRQ

7KLV�LV�WKH�RSHUDWLQJ�SDQHO�

7KH�/&'�GLVSOD\V�PHVVDJHV�WR�LQGLFDWH�WKH
SULQWHU�VWDWXV����OLQH�RI����FKDUDFWHUV��

7KH�/('�IXQFWLRQV�DUH�DV�IROORZV�

32:(5� ,QGLFDWHV�WKDW�WKH�SULQWHU�SRZHU�LV�21�RU�2))�

21�/,1(� ,QGLFDWHV�WKDW�WKH�SULQWHU�LV�UHDG\�IRU�FRPPX�
QLFDWLRQ��)ODVKHV�ZKLOH�UHFHLYLQJ�GDWD�

(5525� ,QGLFDWHV�WKDW�WKH�SULQWHU�LV�LQ�DQ�HUURU�VWDWH�

7KH�NH\�IXQFWLRQV�DUH�DV�IROORZV�

>)(('@� )HHGV�RQH�VKHHW�RI�SDSHU�

�>5(67$57@� 5HVXPHV�SULQWLQJ�DIWHU�WHPSRUDU\�VWRS�RI�ODEHO
SULQWLQJ�RU�DIWHU�DQ�HUURU�

>3$86(@� 6WRSV�ODEHO�SULQWLQJ�WHPSRUDULO\�
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([DPSOH�RI�2QOLQH�2SHUDWLRQ

2 1 / , 1 (

1 2 3 $ 3 ( 5 � � �

2 1 / , 1 (

3 $ 8 6 ( � �

2 1 / , 1 (

7KLV�PHVVDJH�LV�GLVSOD\HG�ZKLOH�WKH�SULQWHU
LV�LGOLQJ�RU�SULQWLQJ�QRUPDOO\�

:KHQ�WKLV�PHVVDJH�LV�GLVSOD\HG��SULQWLQJ�LV�UHVXPHG�

$Q�HUURU�RFFXUV�

7KLV�PHVVDJH�LV�GLVSOD\HG�ZKHQ�DQ�HUURU�RFFXUV�GXULQJ
SULQWLQJ��WKHQ�SULQWLQJ�LV�VWRSSHG���7KH�UHPDLQLQJ�QXPEHU�RI
ODEHOV�WR�EH�SULQWHG�LV�GLVSOD\HG�DW�WKH�ULJKW�RI�WKH�GLVSOD\��

:KHQ�WKH�>3$86(@�NH\�LV�SUHVVHG�GXULQJ�SULQWLQJ��WKLV�PHVVDJH
LV�GLVSOD\HG�DQG�SULQWLQJ�LV�VWRSSHG���7KH�UHPDLQLQJ�QXPEHU�RI
ODEHOV�WR�EH�SULQWHG�LV�GLVSOD\HG�DW�WKH�ULJKW�RI�WKH�GLVSOD\��

3RZHU�21

3UHVV�WKH�>3$86(@�NH\�

/RDG�WKH�ODEHO�DQG�SUHVV�WKH
>5(67$57@�NH\�

3UHVV�WKH�>3$86(@�NH\�
>5(67$57@

>3$86(@

>5(67$57@



3$57�,��,1752'8&7,21
&KDSWHU����7KH�3UHOLPLQDULHV�������.H\�2SHUDWLRQ

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ����

ã� 1RWH��>5HPDLQLQJ�QXPEHU�RI�ODEHOV�WR�EH
SULQWHG@� �>'HVLJQDWHG�QXPEHU�RI�ODEHOV@��
>QXPEHU�RI�ODEHOV�WDJV�QRUPDOO\�SULQWHG�XQ�
WLO�WKH�HUURU�RFFXUV@�

2QOLQH�0RGH�)XQFWLRQV

7KH�RQOLQH�PRGH�SURYLGHV�WKH�IROORZLQJ�IXQF�
WLRQV�IRU�LVVXLQJ�ODEHOV�DQG�VHWWLQJ�WKH�WKUHVK�
ROG�

q� ,VVXLQJ�ODEHOV��E\�H[WHUQDO�HTXLSPHQW�LQ�
WHUIDFH�FRPPDQGV��

q� SDSHU�IHHG��E\�WKH�>)(('@�NH\��

q� SDXVH��KDOWV�LVVXLQJ�ODEHOV�E\�WKH�>3$86(@
NH\��

q� UHVWDUW��UH�LVVXHV�ODEHOV�E\�WKH�>5(67$57@
NH\�DIWHU�KDOWLQJ�LVVXLQJ�ODEHOV�RU�DIWHU�WKH
RFFXUUHQFH�RI�DQ�HUURU��

q� UHVHW��HQWHUV�DQ�XVXDO�LQLWLDO�VWDWH�ZKLFK�LV
REWDLQHG�DIWHU�WKH�SRZHU�LV�WXUQHG�RQ��XVLQJ
WKH�>5(67$57@�NH\��

q� HUURU�LQGLFDWLRQ�

q� WKUHVKROG�VHWWLQJ��SULQWHG�ODEHOV��DQG

q� YDULRXV�SDUDPHWHU�VHWWLQJ��SDUDPHWHUV�LQ�
FOXGLQJ�IHHG�ILQH�DGMXVWPHQW�DQG�SULQW�GHQ�
VLW\�ILQH�DGMXVWPHQW�DUH�SURJUDPPHG��
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&KDSWHU����7KH�3UHOLPLQDULHV�������.H\�2SHUDWLRQ

���� 63���3'/

7KLV�SDJH�LV�LQWHQWLRQDOO\�HPSW\�



3$57�,,��6<17$;
�

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ,,��

�3$57�,,� 6<17$;



3$57�,,��6<17$;

,,�� 63���3'/

7KLV�3DUW�RI�WKH�0DQXDO�GHVFULEHV�WKH�FRP�
PDQG�DQG�UHVSRQVH�VWUXFWXUH�JRYHUQLQJ�63��
3'/��5HIHU�WR�WKLV�3DUW�ZKHQHYHU�\RX�DUH�XQ�
VXUH�RI�63���3'/�
JUDPPDU
�RU�
SXQFWXDWLRQ
�

q� &KDSWHU����&RPPDQG�6WUXFWXUH�
GHVFULEHV�WKH�VWUXFWXUH�RI�WKH�FRPPDQG
VHTXHQFH�DQG�VSHFLILHV�WKH�UHTXLUHG�FRQWURO
FKDUDFWHUV�

q� &KDSWHU����5HVSRQVH�6WUXFWXUH�
GHVFULEHV�WKH�VWUXFWXUH�RI�WKH�SULQWHU�UH�
VSRQVHV�

)RU�SUHOLPLQDU\�LQIRUPDWLRQ�
VHH�3$57�,��,1752'8&7,21�
IRU�D�OLVW�RI�FRPPDQGV�
VHH�3$57�,,,��&200$1'6�
IRU�D�OLVW�RI�HUURUV�
VHH�3$57�,9�(55256�
IRU�DOO�RWKHU�GDWD�
VHH�3$57�9��$33(1',&(6

�



3$57�,,��6<17$;
&KDSWHU����&RPPDQG�6WUXFWXUH�������&RPSDUDWLYH�6\QWD[

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ���

�&KDSWHU��� &RPPDQG�6WUXFWXUH

7KLV�&KDSWHU�H[SODLQV�WKH�63���3'/�WUDQV�
PLVVLRQV�WR�WKH�SULQWHU�

q� 6HFWLRQ������&RPSDUDWLYH�6\QWD[�
H[SODLQV�WKH�FRQFHSW�RI�V\QWD[��FRPPDQGV
DQG�SDUDPHWHUV�LQ�JHQHUDO�

q� 6HFWLRQ������&RPPDQG�6HTXHQFH�
GHVFULEHV�WKH�63���3'/�WUDQVPLVVLRQ�DQG
FRPPDQG�VWUXFWXUH�

q� 6HFWLRQ������&RQWURO�&KDUDFWHUV�
OLVWV�WKH�FKDUDFWHUV�XVHG�E\�63���3'/�WR
VLJQDO�WKH�VWDUW�DQG�HQG�RI�FRPPDQG�HOH�
PHQWV�

q� 6HFWLRQ������7UDQVPLVVLRQ�6HTXHQFH�
GHVFULEHV�63���3'/�WUDQVPLVVLRQV�

)RU�VHWXS�DQG�SUHOLPLQDU\�LQIRUPDWLRQ�
VHH�&KDSWHU����7KH�3UHOLPLQDULHV�
IRU�SULQWHU�UHVSRQVHV�
VHH�&KDSWHU����3URJUDP�6WUXFWXUH�

����� &RPSDUDWLYH�6\QWD[

6\QWD[�LV�D�WHUP�IRU�WKH�UXOHV�JRYHUQLQJ�WKH
JUDPPDWLFDO�DUUDQJHPHQW�RI�ZRUGV�LQ�D�ODQ�
JXDJH��7KLV�PD\�VHHP�FRPSOLFDWHG��EXW�63��
3'/�V\QWD[�LV�YHU\�VLPSOH�FRPSDUHG�WR�WKDW�RI
D�QDWXUDO�ODQJXDJH��VXFK�DV�(QJOLVK�

$V�RSSRVHG�WR�D�FRPSXWHU�ODQJXDJH��63��
3'/�LV�OLQHDU��7KHUH�DUH�QR�EUDQFKHV��QR
MXPSV��QR�ORRSV��DQG�QR�LWHUDWLRQV��/LNH�SURFH�
GXUDO�ODQJXDJHV��VXFK�DV�3DVFDO�RU�&��63��
3'/�KDV�D�YHU\�GHILQLWH�EHJLQQLQJ�DQG�HQG�RI
SURJUDP�RU�VHTXHQFH��EXW�WKHUH�DUH�QR�IXQF�
WLRQV��QR�GHFODUDWLRQV�DQG�QR�LQFOXVLRQV�
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&KDSWHU����&RPPDQG�6WUXFWXUH�������&RPPDQG�6HTXHQFH

��� 63���3'/

3URFHGXUHV

$�FRPPDQG�FDQ�EH�FRPSDUHG�WR�D�SURFHGXUH
LQ�D�FRPSXWHU�ODQJXDJH��$�3DVFDO�RU�&�SURFH�
GXUH�LQVWUXFWV�WKH�FRPSXWHU�WR�SHUIRUP�D�FHU�
WDLQ�WDVN��VXFK�DV�WR�DGG�WZR�YDOXHV��DQ�63��
3'/�FRPPDQG�LQVWUXFWV�WKH�SULQWHU�WR�SHUIRUP
D�WDVN��VXFK�DV�WR�SULQW�D�ODEHO�

3DUDPHWHUV

$�SDUDPHWHU�LV�D�YDULDEOH��VXFK�DV�D�VHOHFWLRQ�
D�YDOXH�RU�D�VWULQJ��JRYHUQHG�E\�WKH�FRPPDQG�
,W�H[SUHVVHV�D�FKRLFH��VSHFLILHV�D�TXDQWLW\�RU
LPSDUWV�GDWD�DORQJ�ZLWK�WKH�FRPPDQG�

����� &RPPDQG�6HTXHQFH

63���3'/�WUDQVPLVVLRQV�IURP�D�3&�KRVW�WR�D
SULQWHU�DUH�FDOOHG�FRPPDQG�VHTXHQFHV��$
FRPPDQG�VHTXHQFH�LV�LQLWLDWHG�E\�FRQWURO�FRGH

�
��VWDUW�RI�FRPPDQG�VHTXHQFH��DQG�WHUPL�
QDWHG�E\�FRQWURO�FRGH�
!
��HQG�RI�FRPPDQG�VH�
TXHQFH��7KLV�LV�WKH�VWUXFWXUH�RI�WKH�FRPPDQG
VHTXHQFH�

� >&RPPDQGB�@�>&RPPDQGB�@�>&RPPDQGBQ@ !

63���3'/�&RPPDQG�)RUPDW

$Q�63���3'/�FRPPDQG�FRQVLVWV�RI�D�FRP�
PDQG�FRGH�WR�LQVWUXFW�WKH�SULQWHU�WR�SHUIRUP�D
JLYHQ�WDVN��7KH�FRPPDQG�PD\�LQFOXGH�RQH�RU
PRUH�SDUDPHWHUV�

(YHU\�VLQJOH�FRPPDQG�ZLWKLQ�D�FRPPDQG�VH�
TXHQFH�LV�HQFORVHG�E\�VTXDUH�EUDFNHWV��
>
�DQG

@
��7KH�SDUDPHWHUV�RU�SDUDPHWHU�JURXSV�EH�
ORQJLQJ�WR�D�FRPPDQG�DUH�HQFORVHG�LQ�SDUHQ�
WKHVHV��
�
��GRXEOH�TXRWHV���7KH�SDUDPHWHUV
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3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ���

ZLWKLQ�D�JURXS�DUH�VHSDUDWHG�IURP�HDFK�RWKHU
E\�FRORQV��
�
��3DUDPHWHUV�DQG�SDUDPHWHU
JURXSV�PXVW�EH�LQ�VHTXHQFH�

2SWLRQDO�SDUDPHWHUV�DQG�SDUDPHWHU�JURXSV
FDQ�EH�VNLSSHG��$Q�DGGLWLRQDO�FRORQ�LQGLFDWHV
VNLSSHG�SDUDPHWHUV��VNLSSHG�JURXSV�DUH�LQGL�
FDWHG�E\�DQ�DGGLWLRQDO��HPSW\��VHW�RI�SDUHQWKH�
VHV��&KDUDFWHUV�RXWVLGH�WKHVH�GHOLPLWLQJ�FRQ�
WURO�FRGHV�DUH�FRQVLGHUHG�FRPPHQWV�

7KLV�LV�WKH�VWUXFWXUH�RI�WKH�FRPPDQGV�

> &RPPDQG�6XE�FRPPDQG��3DUDPB��3DUDPB��3DUDPBQ� @

+HUH�DUH�VRPH�IRUPDW�H[DPSOHV

&RPPDQG�DQG�3DUDPHWHUV &RPPHQW

>&0'�68%��3B��3B��2SWB3B��2SWB3B��@ $OO�SDUDPHWHUV
LQFOXGHG

>&0'�68%��3B��3B��2SWB3B��@ 2SWLRQDO�SDUDPHWHU
��OHIW�RXW

>&0'�68%��3B��3B��@ 2SWLRQDO�SDUDPHWHU
��DQG���OHIW�RXW

>&0'�68%��3B��3B���2SWB3B��@ 2SWLRQDO�SDUDPHWHU
��OHIW�RXW

>&0'�68%��3B*B����2B3B*B����2B3B*B��@ $OO�SDUDPHWHU
JURXSV�LQFOXGHG

>&0'�68%��3B*B����2B3B*B��@ 2SWLRQDO�SDUDPHWHU
JURXS���OHIW�RXW

>&0'�68%��3B*B��@ 2SWLRQDO�JURXS��
DQG���OHIW�RXW

>&0'�68%��3B*B�������2B3B*B��@ 2SWLRQDO�SDUDPHWHU
JURXS���OHIW�RXW
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��� 63���3'/

ã� 1RWH��2QO\�XVH�WKH�FRPPDQGV�DQG�SDUDPH�
WHUV�GHVFULEHG�LQ�WKLV�PDQXDO��2WKHUZLVH
WKH�SULQWHU�RSHUDWLRQ�ZLOO�QRW�EH�JXDUDQ�
WHHG��7KH�FRPPDQGV�PD\�RQO\�EH�XVHG�LQ
RQOLQH�PRGH��,I�DQ\�FRPPDQG�LV�WUDQVPLW�
WHG�LQ�WKH�V\VWHP�PRGH��WKH�SULQWHU�ZLOO�QRW
RSHUDWH�SURSHUO\��+RZHYHU��WKH�5HVHW
FRPPDQG���>:U@!��PD\�EH�XVHG�

����� &RQWURO�&KDUDFWHUV

7KH�63���3'/�V\QWD[�UXOHV�GHPDQG�VSHFLILF
FRQWURO�FKDUDFWHUV�WR�LQLWLDWH��WHUPLQDWH�DQG
VHSDUDWH�WKH�VWUXFWXUDO�HOHPHQWV�

ã� 1RWH��&RQWURO�FKDUDFWHUV�FDQQRW�EH�SULQWHG
GLUHFWO\��7KH�FRQWURO�FKDUDFWHUV�DUH��¶�¶��¶!¶�
¶>¶��¶@¶��¶�¶��¶�¶��¶?¶��7R�SULQW�VXFK�D�FRQWURO
FKDUDFWHU��H�J��LQ�D�GDWD�ILHOG��LW�PXVW�EH
SUHFHGHG�E\��¶�?3�¶���(�J��WKH�VHTXHQFH�¶?3�¶
ZLOO�SULQW�RXW�D�SDUHQWKHVHV�¶�¶�

$OVR��&KDUDFWHU�
!
�LV�XVHG�LQ�VRPH�EDUFRGH
GDWD�DV�D�FRQWURO�FKDUDFWHU��H�J��LQ�3')���
DQG�0D[L&RGH���7R�SULQW�WKLV�FKDUDFWHU�LQ
VXFK�D�FDVH��HQWHU�
!�
��)RU�IXUWKHU�GHWDLOV�
VHH�$SSHQGL[�%��%DUFRGHV�
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&KDSWHU����&RPPDQG�6WUXFWXUH�������&RQWURO�&KDUDFWHUV

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ���

7KHVH�DUH�WKH�63���3'/�FRQWURO�FKDUDFWHUV�

&KDU� +H[ 'HFLPDO )XQFWLRQ

� �&K ��� VWDUW�RI�FRPPDQG�VHTXHQFH

! �(K ��� HQG�RI�FRPPDQG�VHTXHQFH

> �%K ��� VWDUW�RI�FRPPDQG

@ �'K ��� HQG�RI�FRPPDQG

� �$K ��� SDUDPHWHU�HOHPHQW�VHSDUDWRU

� ��K ��� VWDUW�DQG�HQG�RI�SDUDPHWHU�JURXS

? �&K ��� VSHFLDO�FRQWURO�VHTXHQFH�IROORZV
�WKH�HVFDSH�FKDUDFWHU���(6&!�

?3 �&K��K ������� SULQWV�IROORZLQJ�FRQWURO�FKDUDFWHU

?G[\]
RU

?'[\]

�&K��K�[K�\K�]K
RU

�&K��K�[K�\K�]K

�������
��[����\
���]�RU

����������

FRQYHUWV�D���GLJLW�GHFLPDO
QXPEHU�LQWR�DQ�$6&,,�FRGH
�DFFRUGLQJ�WR�,%0�7DEOH�����

?R[\]
RU

?2[\

�&K�)K�[K�\K�]K
RU

�&K�)K�[K�\K�]K

�������
���[����\
���]�RU
����������

FRQYHUWV�D���GLJLW�RFWDO�QXPEHU
LQWR�DQ�$6&,,�FRGH
�DFFRUGLQJ�WR�,%0�7DEOH�����

?K[\
RU

?+[\

�&K��K�[K�\K
RU

�&K��K�[K�\K

�������
���[����\
���]�RU

�����������

��GLJLW�KH[�QXPEHU�LV�FRQYHUWHG
LQWR�RQH�$6&,,�FRGH�DFFRUGLQJ�WR
,%0�7DEOH����

?G��� �&K��K��K��K��K �������
��������

UHSUHVHQWV�FKDUDFWHU�
�

�RSWLRQ���

?R��� �&K�)K��K��K��K �������
��������

UHSUHVHQWV�FKDUDFWHU�
�

�RSWLRQ���

?K(� �&K��K��K��K �������
�����

UHSUHVHQWV�FKDUDFWHU�
�

�RSWLRQ���
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����� 7UDQVPLVVLRQ�6HTXHQFH

,QLWLDOLVDWLRQ

:ULWDEOH�FKDUDFWHUV��ORJR��DQG�3&�LQWHUIDFH
FRPPDQGV�PXVW�EH�VWRUHG�EHIRUH�WKH�ODEHO�LV�
VXH�RSHUDWLRQ��6WRULQJ�ZULWDEOH�FKDUDFWHUV
DQG�ORJR�

3RZHU�21

�1HZ!

)RUPDW
FRPPDQG

%LWPDS�:ULWDEOH
&KDUDFWHU�&RPPDQG

<HV
�$GG�FKDQJH�

0I� )RUPDW�WKH�IODVK�PHPRU\�FDUG�

&RPSOHWLRQ�RI�VWRULQJ
RI�DOO�FKDUDFWHUV

l�6WRULQJ�3&�LQWHUIDFH�FRPPDQGV

l�/DEHO�LVVXH�RSHUDWLRQ

1R

<HV

0F� 6WRUH�ZULWDEOH�FKDUDFWHUV�RU�ORJR
RQ�WKH�IODVK�PHPRU\�FDUG�

1R
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3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ���

3OHDVH�QRWH�WKH�IROORZLQJ�

q� 6WRULQJ�ZULWDEOH�FKDUDFWHUV�RU�ORJR�LV�QRW
QHFHVVDU\�LI�QRW�UHTXLUHG�

q� $�IODVK�PHPRU\�FDUG�LV�QHFHVVDU\�IRU�VWRU�
LQJ�ZULWDEOH�FKDUDFWHUV�RU�ORJR�

q� 8QOHVV�WKH�)RUPDW�FRPPDQG�LV�VHQW�EHIRUH
VWRULQJ�DOUHDG\�VWRUHG�ZULWDEOH�FKDUDFWHUV
RU�ORJR��VWRULQJ�WKH�VDPH�QXPEHUV���PHP�
RU\�ZLOO�EH�FRQVXPHG�HYHU\�VXFK�VWRULQJ�

q� %HIRUH�DQRWKHU�RSHUDWLRQ��VWRULQJ�3&�LQ�
WHUIDFH�FRPPDQGV��ODEHO�LVVXH�RSHUDWLRQ��LV
SHUIRUPHG�DIWHU�VWRULQJ�ZULWDEOH�FKDUDFWHUV
RU�ORJR��WKH�LPDJH�EXIIHU�ZLOO�EH�FOHDUHG
DXWRPDWLFDOO\�

q� ,I�DQRWKHU�VWRULQJ�RSHUDWLRQ�LV�QRW�FRQWLQXHG
DIWHU�VWRULQJ�ZULWDEOH�FKDUDFWHUV�RU�ORJR��WKH
SULQWHU�DXWRPDWLFDOO\�HQWHUV�RQOLQH�PRGH
�ODEHO�LVVXH�RSHUDWLRQ��DIWHU�DERXW����VHF�
RQGV��,Q�WKLV�FDVH��WKH�LPDJH�EXIIHU�ZLOO�EH
FOHDUHG�DXWRPDWLFDOO\�

q� 7KH�IODVK�PHPRU\�FDUG�VKRXOG�EH�LQ�
VHUWHG�UHPRYHG�ZKHQ�WKH�SRZHU�LV�RII��,I
WKH�FDUG�LV�LQVHUWHG�WR�UHJLVWHU�GDWD�IRU�WKH
ZULWDEOH�FKDUDFWHUV�RU�ORJR�DIWHU�WKH�SRZHU
LV�WXUQHG�RQ��WKH�GDWD�PD\�EH�GDPDJHG�

6WRULQJ�3&�LQWHUIDFH�FRPPDQGV�

3RZHU�21

)RUPDW
FRPPDQG

1R

<HV
�$GG�FKDQJH�

0I� )RUPDW�WKH�IODVK
PHPRU\�FDUG�

�1HZ!
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)I� 6HW�WKH�ELWPDS�IRQW�IRUPDW�

)E� 6HW�WKH�EDUFRGH�IRUPDW�

)V� 6HW�WKH�RXWOLQH�IRQW�IRUPDW�

%LWPDS�7H[W�'DWD�FRPPDQG

&RPSOHWLRQ�RI
DOO�VWRULQJ

l��6WRULQJ�ZULWDEOH�FKDUDFWHUV�RU�ORJR
l��/DEHO�LVVXH�RSHUDWLRQ

1R

<HV

6DYH�6WDUW�&RPPDQG

6HW�/DEHO�6L]H�FRPPDQG

3RVLWLRQ�)LQH
$GMXVW�&RPPDQG

3ULQW�'HQVLW\�)LQH
$GMXVW�&RPPDQG

&OHDU�,PDJH�%XIIHU�FRPPDQG

/LQH�)RUPDW�FRPPDQG

%LWPDS�7H[W�)RUPDW�FRPPDQG

2XWOLQH�7H[W�)RUPDW�FRPPDQG

%DUFRGH�)RUPDW�FRPPDQG

6DYH�7HUPLQDWH�&RPPDQG

0V� 'HFODUH�WKH�VWDUW�RI�VDYLQJ�3&�LQ�
WHUIDFH�FRPPDQGV�

&O� 6HW�WKH�ODEHO�VL]H�

&S� )LQHO\�DGMXVW�WKH�IHHG�OHQJWK��FXW
SRVLWLRQ��DQG�EDFN�IHHG�OHQJWK�

&G� )LQHO\�DGMXVW�WKH�SULQW�GHQVLW\�

&F� 'LUHFW�FOHDULQJ�RI�WKH�LPDJH
EXIIHU�

)O� 6HW�WKH�OLQH�IRUPDW�DQG�GLUHFW
GUDZLQJ�

'I� 'LUHFW�GUDZLQJ�GDWD�RI�WKH
ELWPDS�IRQW�

0W� 'HFODUH�WKH�WHUPLQDWLRQ�RI�VDYLQJ
3&�LQWHUIDFH�FRPPDQGV�
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3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ���

3OHDVH�QRWH�WKH�IROORZLQJ�

q� 6WRULQJ�3&�LQWHUIDFH�FRPPDQGV�LV�QRW�QHF�
HVVDU\�LI�QRW�UHTXLUHG�

q� $�IODVK�PHPRU\�FDUG�LV�QHFHVVDU\�IRU�VWRU�
LQJ�3&�LQWHUIDFH�FRPPDQGV�

q� 8QOHVV�WKH�)RUPDW�FRPPDQG�LV�VHQW�EHIRUH
VWRULQJ�DOUHDG\�VWRUHG�3&�LQWHUIDFH�FRP�
PDQGV��VWRULQJ�WKH�VDPH�QXPEHUV���PHP�
RU\�ZLOO�EH�FRQVXPHG�HYHU\�VXFK�VWRULQJ�

q� %HIRUH�DQRWKHU�RSHUDWLRQ��VWRULQJ�ZULWDEOH
FKDUDFWHUV�RU�ORJR��ODEHO�LVVXH�RSHUDWLRQ��LV
SHUIRUPHG�DIWHU�VWRULQJ�3&�LQWHUIDFH�FRP�
PDQGV��WKH�LPDJH�EXIIHU�ZLOO�EH�FOHDUHG
DXWRPDWLFDOO\�

q� 6HOHFW�FRPPDQGV�WR�EH�VWRUHG�DV�RFFDVLRQ
GHPDQGV�

q� ,I�DQRWKHU�VWRULQJ�RSHUDWLRQ�LV�QRW�FRQWLQXHG
DIWHU�VWRULQJ�3&�LQWHUIDFH�FRPPDQGV��WKH
SULQWHU�HQWHUV�RQOLQH�PRGH��ODEHO�LVVXH�RS�
HUDWLRQ��DIWHU�DERXW����VHFRQGV��,Q�WKLV
FDVH��WKH�LPDJH�EXIIHU�ZLOO�EH�FOHDUHG
DXWRPDWLFDOO\�

q� 7KH�IODVK�PHPRU\�FDUG�VKRXOG�EH�LQ�
VHUWHG�UHPRYHG�ZKHQ�WKH�SRZHU�LV�RII��,I
WKH�FDUG�LV�LQVHUWHG�WR�UHJLVWHU�WKH�3&�LQ�
WHUIDFH�FRPPDQGV�DIWHU�WKH�SRZHU�LV�WXUQHG
RQ��GDWD�PD\�EH�GDPDJHG�



3$57�,,��6<17$;
&KDSWHU����&RPPDQG�6WUXFWXUH�������7UDQVPLVVLRQ�6HTXHQFH

���� 63���3'/

/DEHO�,VVXH�2SHUDWLRQ

$Q�H[DPSOH�RI�WKH�ODEHO�LVVXH�RSHUDWLRQ�LV�GH�
VFULEHG�EHORZ�

,I�WKH�5HFDOO�6DYHG�'DWD�FRPPDQG�LV�QRW
XVHG�

)E� 6HW�WKH�EDUFRGH�IRUPDW�

3RVLWLRQ�)LQH
$GMXVW�FRPPDQG

3ULQW�'HQVLW\�)LQH
$GMXVW�FRPPDQG

&O� 6HW�WKH�ODEHO�VL]H�

&S� )LQHO\�DGMXVW�WKH�IHHG�OHQJWK��FXW
SRVLWLRQ��DQG�EDFN�IHHG�OHQJWK�

&G� )LQHO\�DGMXVW�WKH�SULQW�GHQVLW\�

)HHG�FRPPDQG
3I� )HHG�RQH�VKHHW�RI�SDSHU�DQG

DOLJQ�LW�ZLWK�WKH�ILUVW�SULQWLQJ
SRVLWLRQ�

6HW�/DEHO�6L]H�FRPPDQG

3ODFH�SDSHU

&OHDU�,PDJH�%XIIHU�FRPPDQG

/LQH�)RUPDW�FRPPDQG

%LWPDS�7H[W�)RUPDW�FRPPDQG

2XWOLQH�7H[W�)RUPDW�FRPPDQG

%DUFRGH�)RUPDW�FRPPDQG

&F� &OHDU�WKH�LPDJH�EXIIHU�

)O� 6HW�WKH�OLQH�IRUPDW�DQG�GUDZ�

)I� 6HW�WKH�ELWPDS�IRQW�IRUPDW�

)V� 6HW�WKH�RXWOLQH�IRQW�IRUPDW�

3RZHU�21



3$57�,,��6<17$;
&KDSWHU����&RPPDQG�6WUXFWXUH�������7UDQVPLVVLRQ�6HTXHQFH

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ����

3OHDVH�QRWH�WKH�IROORZLQJ�

q� :KHQ�SODFLQJ�QHZ�SDSHU��WKH�6HW�/DEHO
6L]H�FRPPDQG�DQG�)HHG�FRPPDQG�PXVW
DOZD\V�EH�VHQW��:KHQ�XVLQJ�WKH�VDPH�SD�
SHU�DIWHU�WKH�SRZHU�LV�WXUQHG�RII�DQG�WKHQ
RQ��WKH�6HW�/DEHO�6L]H�FRPPDQG�DQG�)HHG
FRPPDQG�PD\�EH�RPLWWHG�

q� $IWHU�WKH�SRZHU�LV�WXUQHG�RII�DQG�WKHQ�RQ�
WKH�%LWPDS�)RQW��2XWOLQH�)RQW��DQG�%DUFRGH
)RUPDW�FRPPDQGV�VKRXOG�EH�VHQW�DV�RF�
FDVLRQ�GHPDQGV�EHFDXVH�WKH\�DUH�QRW
SURWHFWHG�LQ�PHPRU\�

%LWPDS�7H[W�'DWD�FRPPDQG

<HV

'I� 'UDZ�ELWPDS�IRQW�GDWD�

2XWOLQH�7H[W�'DWD�FRPPDQG 'V� 'UDZ�RXWOLQH�IRQW�GDWD�

%DUFRGH�'DWD�FRPPDQG 'E� 'UDZ�EDUFRGH�GDWD�

,VVXH�FRPPDQG 3L� ,VVXH��SULQW��WKH�ODEHO�

1R

�)RUPDW�FKDQJH!
<HV

1R

�/DEHO�FKDQJH!

<HV

1R

3RZHU�2))

�&KDQJH�GDWD�LVVXH!



3$57�,,��6<17$;
&KDSWHU����&RPPDQG�6WUXFWXUH�������7UDQVPLVVLRQ�6HTXHQFH

���� 63���3'/

,I�WKH�5HFDOO�6DYHG�'DWD�FRPPDQG�LV�XVHG�

3OHDVH�VHH�WKH�QRWH�RQ�WKH�SUHYLRXV�SDJH�RQ
LQVHUWLQJ�QHZ�SDSHU�

1R

1R<HV

3RZHU�21

%LWPDS�7H[W�'DWD
FRPPDQG

<HV

3ODFH�SDSHU

5HFDOO�6DYHG�'DWD
FRPPDQG

0U� &DOO�WKH�ODEHO�IRUPDW�VWRUHG�RQ�WKH�IODVK
PHPRU\�FDUG�

'I� 'UDZ�ELWPDS�IRQW�GDWD�

)HHG�FRPPDQG
3I� )HHG�RQH�VKHHW�RI�SDSHU�DQG�DOLJQ�LW

ZLWK�WKH�ILUVW�SULQWLQJ�SRVLWLRQ�

2XWOLQH�7H[W�'DWD
FRPPDQG

'V� 'UDZ�RXWOLQH�IRQW�GDWD�

%DUFRGH�'DWD
FRPPDQG

'E� 'UDZ�EDUFRGH�GDWD�

,VVXH�FRPPDQG 3L� ,VVXH��SULQW��WKH�ODEHO�

3RZHU�2))

�&KDQJH�GDWD�LVVXH!

�/DEHO�FKDQJH!



3$57�,,��6<17$;
&KDSWHU����5HVSRQVH�6WUXFWXUH

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ���

�&KDSWHU��� 5HVSRQVH�6WUXFWXUH

7KLV�&KDSWHU�H[SODLQV�WKH�63���3'/�WUDQV�
PLVVLRQV�WR�WKH�3&�KRVW�

q� 6HFWLRQ������2QOLQH�5HVSRQVHV�
H[SODLQV�WKH�UHVSRQVHV�IURP�WKH�SULQWHU�LQ
JHQHUDO�

q� 6HFWLRQ������6HULDO�,QWHUIDFH�5HVSRQVHV�
GHVFULEHV�WKH�63���3'/�UHVSRQVHV�IRU�VH�
ULDO�WUDQVPLVVLRQ�

)RU�VHWXS�DQG�SUHOLPLQDU\�LQIRUPDWLRQ�
VHH�&KDSWHU����7KH�3UHOLPLQDULHV�
IRU�WKH�FRPPDQG�VWUXFWXUH�
VHH�&KDSWHU����&RPPDQG�6WUXFWXUH�

����� 2QOLQH�5HVSRQVHV

'HSHQGLQJ�RQ�WKH�LQWHUIDFH�EHLQJ�XVHG�DQG�WKH
VHW�FRPPXQLFDWLRQV�SURWRFRO��D�SULQWHU�FDQ�UH�
VSRQG�RQOLQH�WR�WKH�FRPPDQGV�LW�UHFHLYHV�IURP
D�3&�KRVW�

6LJQDO�5HVSRQVHV

$W�WKH�VLJQDO�OHYHO��D�SULQWHU�FDQ�UHVSRQG�WR
FRPPDQGV�E\�WUDQVPLWWLQJ�D�FRQWURO�FRGH�LQ�D
VHULDO�LQWHUIDFH�SURWRFRO�RU�E\�DFWLYDWLQJ�DQ�DF�
NQRZOHGJH��EXV\�RU�HUURU�VLJQDO�WKURXJK�WKH
SDUDOOHO�LQWHUIDFH�

6HULDO�LQWHUIDFH� 7KH�GDWD�IORZ�SURWRFROV�DV�ZHOO�DV�WKH�KDUG�
ZDUH�KDQGVKDNH�SURWRFRO�DOORZ�DOO�SRVVLEOH�UH�
VSRQVH�FRGHV��6RPH�FRPSXWHUV��KRZHYHU��GR
QRW�DFFHSW�DQ\�UHVSRQVHV�RWKHU�WKDQ��;�2Q!
RU��;�2II!�



3$57�,,��6<17$;
&KDSWHU�����������6HULDO�,QWHUIDFH�5HVSRQVHV

��� 63���3'/

3DUDOOHO�LQWHUIDFH� 7KH�RSWLRQDO�SDUDOOHO�LQWHUIDFH�LV�XQL�
GLUHFWLRQDO��63���3'/�FRPPDQG�VHTXHQFHV
FDQ�EH�WUDQVPLWWHG�WR�WKH�SULQWHU��EXW�QR�GLUHFW
UHVSRQVH�FRGHV�FDQ�EH�REWDLQHG��+RZHYHU�
VLJQDO�OLQHV�DUH�VHW�KLJK��+��RU�ORZ��/��WR�LQGL�
FDWH�YDULRXV�UHVSRQVH�FRGHV�

2SWLRQDO�,�2�H[SDQVLRQ� ,QGLFDWHV�ZKHWKHU�SULQWHU�LV�VZLWFKHG�RQ��IHHG�
LQJ��SULQWLQJ��SDUVLQJ�RU�LQ�HUURU�PRGH��)RU�GH�
WDLOV��VHH�WKH�8VHU
V�0DQXDO�

ã� 3OHDVH�QRWH�WKDW�QR�63���3'/�UHVSRQVHV
FDQ�EH�REWDLQHG�IURP�WKH�SULQWHU��LI�WKH�SDU�
DOOHO�LQWHUIDFH�LV�EHLQJ�XVHG��$FWLYDWH�WKH
VHULDO�LQWHUIDFH�WR�REWDLQ�63���3'/�UH�
VSRQVHV�

����� 6HULDO�,QWHUIDFH
5HVSRQVHV

)XQFWLRQV

7KHUH�DUH�WKH�IROORZLQJ�WZR�NLQGV�RI�VWDWXV�UH�
VSRQVH�IXQFWLRQV�

5HVSRQVH�DW�HQG�RI�QRUPDO�WUDQVPLVVLRQ

6WDWXV�WUDQVPLVVLRQ�IXQFWLRQ�DW�WKH�HQG�RI
QRUPDO�WUDQVPLVVLRQ�DQG�RFFXUUHQFH�RI�DQ�HU�
URU��DXWR�VWDWXV�WUDQVPLVVLRQ��

,I�WKH�RSWLRQ�IRU�³VWDWXV�UHVSRQVH´�KDV�EHHQ
VHOHFWHG��WKH�SULQWHU�VHQGV�VWDWXV�WR�WKH�KRVW
FRPSXWHU�DW�WKH�IHHGLQJ�DQG�DW�WKH�LVVXLQJ
QRUPDOO\��EDWFK�FXW�PRGH��DIWHU�WKH�GHVLJQDWHG
QXPEHU�RI�ODEHOV�DUH�SULQWHG��VWULS�PRGH��DIWHU
SULQWLQJ�RQH�ODEHO���,Q�RQOLQH�PRGH��WKH�KHDG
XS�GRZQ�VWDWXV�LV�VHQW�WR�WKH�KRVW�FRPSXWHU�

:KHQ�HDFK�HUURU�RFFXUV��WKH�VWDWXV�LV�VHQW�WR
WKH�KRVW�FRPSXWHU�



3$57�,,��6<17$;
&KDSWHU�����������6HULDO�,QWHUIDFH�5HVSRQVHV

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ���

7KH�UHPDLQLQJ�FRXQW�RI�WKH�VWDWXV�UHVSRQVH
LQGLFDWHV�WKH�UHPDLQLQJ�FRXQW�RI�WKH�EDWFK�FXU�
UHQWO\�EHLQJ�SULQWHG��1R�UHPDLQLQJ�FRXQW�RI�WKH
EDWFK�ZDLWLQJ�WR�EH�SULQWHG�LV�WUDQVPLWWHG�

5HVSRQVH�XSRQ�VWDWXV�UHTXHVW

6WDWXV�WUDQVPLVVLRQ�IXQFWLRQ�E\�VWDWXV�UHTXHVW
�6WDWXV�5HTXHVW�FRPPDQG��

8SRQ�UHTXHVW�WR�VHQG�VWDWXV�E\�WKH�6WDWXV�5H�
TXHVW�FRPPDQG��WKH�SULQWHU�VHQGV�WKH�ODWHVW
VWDWXV�LQGLFDWLQJ�LWV�FXUUHQW�VWDWXV�WR�WKH�KRVW
FRPSXWHU��UHJDUGOHVV�RI�WKH�RSWLRQ�IRU�³VWDWXV
UHVSRQVH�QR�VWDWXV�UHVSRQVH�´��7KH�UHPDLQLQJ
FRXQW�LQGLFDWHV�WKH�UHPDLQLQJ�FRXQW�RI�WKH
EDWFK�FXUUHQWO\�EHLQJ�SULQWHG��1R�UHPDLQLQJ
FRXQW�RI�WKH�EDWFK�ZDLWLQJ�WR�EH�SULQWHG�LV
WUDQVPLWWHG��7KLV�FRPPDQG�LV�QRW�VWRUHG�LQ�WKH
UHFHLYH�EXIIHU�DQG�H[HFXWHG�LPPHGLDWHO\�DIWHU
UHFHSWLRQ�

6WDWXV�)RUPDW

^ 6WDWXV 5HPDLQLQJ�FRXQW `
�%+ �;+ �;+ �;+ �;+ �;+ �;+ �;+ �'+
VWDUW VWDWXV�GHWDLOV
 ³�´�RU

���
�����a�������IL[HG�DV������LQ
VDYH�PRGH�

HQG


)RU�H[SODQDWLRQ�RI�VWDWXV�GHWDLOV��VHH�3$57�,9��(UURUV�
�7\SH�RI�VWDWXV� �������+���6WDWXV�5HTXHVW�FRPPDQG

³�´����+���$XWR�VWDWXV�WUDQVPLVVLRQ

)RU�HUURU�FRGHV��VHH�3$57�,9��(55256�
3ULQWHU�WURXEOHVKRRWLQJ�DQG�HUURU�KDQGOLQJ�LV
GHDOW�ZLWK�LQ�WKH�SULQWHU
V�XVHU
V�PDQXDO�



3$57�,,��6<17$;
&KDSWHU�����������6HULDO�,QWHUIDFH�5HVSRQVHV

��� 63���3'/

7KLV�SDJH�LV�LQWHQWLRQDOO\�HPSW\�



3$57�,,,��&200$1'6

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ,,,��

�3$57�,,,� &200$1'6



3$57�,,,��&200$1'6

,,,�� 63���3'/

7KLV�3DUW�RI�WKH�0DQXDO�RIIHUV�DQ�RYHUYLHZ�DQG
D�V\VWHPDWLF�OLVW�RI�DOO�63���3'/�FRPPDQGV
QHHGHG�WR�FRQILJXUH�WKH�SULQWHU�DQG�WR�PD�
QLSXODWH�DQG�SURFHVV�OD\RXWV�DQG�GDWD�

5HIHU�WR�WKLV�3DUW�WR�ORRN�XS�FRPPDQGV�DQG
WKHLU�SDUDPHWHUV�

q� &KDSWHU����&RPPDQG�2YHUYLHZ�
JLYHV�\RX�DQ�RYHUYLHZ�RI�DOO�FRPPDQGV�

q� &KDSWHU����&RPPDQG�'HVFULSWLRQV�
GHVFULEHV�DOO�FRPPDQGV�IRU�FRQILJXULQJ�WKH
SULQWHU�DQG�IRU�PDQLSXODWLQJ�RU�SURFHVVLQJ
ODEHO�OD\RXWV�DQG�YDULDEOH�GDWD�

)RU�SUHOLPLQDU\�LQIRUPDWLRQ�
VHH�3$57�,��,1752'8&7,21�
IRU�V\QWD[�UXOHV�
VHH�3$57�,,��6<17$;�
IRU�D�OLVW�RI�HUURUV�
VHH�3$57�,9��(55256�
IRU�DOO�RWKHU�GDWD�
VHH�3$57�9��$33(1',&(6�



3$57�,,,��&200$1'6
&KDSWHU����&RPPDQG�2YHUYLHZ�������&RPPDQG�8VDJH

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ���

�&KDSWHU��� &RPPDQG�2YHUYLHZ

7KLV�&KDSWHU�OLVWV�DQG�H[SODLQV�DOO�WKH�FRP�
PDQGV�\RX�FDQ�XVH�RQOLQH�

q� 6HFWLRQ������&RPPDQG�8VDJH�
H[SODLQV�KRZ�WR�XVH�WKH�FRPPDQGV�LQ�D
FRPPDQG�VHTXHQFH�

q� 6HFWLRQ������&RPPDQG�/LVW�
OLVWV�WKH�FRPPDQGV��WKH�63���3'/�FRGH
DQG�QXPEHU�RI�WKH�SDJH�ZKHUH�WKH�FRP�
PDQG�LV�GHVFULEHG�LQ�GHWDLO�

)RU�GHWDLOHG�H[SODQDWLRQV�RI�VSHFLILF�FRP�
PDQGV�DQG�SDUDPHWHUV�
VHH�&KDSWHU����&RPPDQG�'HVFULSWLRQV�

����� &RPPDQG�8VDJH

7KH�XVDJH�RI�WKH�LQGLYLGXDO�63���3'/�FRP�
PDQGV�LV�GHVFULEHG�LQ�WKH�IROORZLQJ�FKDSWHU�
&KDSWHU����&RPPDQG�'HVFULSWLRQV��7KH�GH�
VFULSWLRQV�WKHPVHOYHV�DUH�VHOI�H[SODQDWRU\�

)RU�LQVWUXFWLRQV�RQ�JHWWLQJ�VWDUWHG�DQG�VHWWLQJ
XS�WKH�LQWHUIDFH�DQG�RWKHU�SDUDPHWHUV��VHH
&KDSWHU����3UHOLPLQDULHV��)RU�LQIRUPDWLRQ�RQ
WKH�FRPPDQG�V\QWD[��VHH�&KDSWHU����&RP�
PDQG�6WUXFWXUH��)RU�LQIRUPDWLRQ�RQ�WKH�63��
UHVSRQVHV��VHH�&KDSWHU����5HVSRQVH�6WUXF�
WXUH��)RU�H[DPSOHV�RI�VRPH�RI�WKHVH�FRP�
PDQGV��VHH�$SSHQGL[�(��([DPSOHV�



3$57�,,,��&200$1'6
&KDSWHU����&RPPDQG�2YHUYLHZ�������&RPPDQG�/LVW

��� 63���3'/

����� &RPPDQG�/LVW

7KLV�OLVW�JLYHV�\RX�DQ�RYHUYLHZ�RI�WKH�63��
3'/�FRPPDQGV��WKHLU�$6&,,�FRGH�DQG�WKH
QXPEHU�RI�WKH�SDJH�ZKHUH�WKH�FRPPDQG�LV
GHVFULEHG�LQ�GHWDLO�

&RPPDQG $6&,, 3DJH

*HQHUDO�&RPPDQGV

,GHQWLILFDWLRQ�FRGH >&L@ ���

&OHDU�LPDJH�EXIIHU >&F@ ���

5HVHW�SULQWHU �>:U@! ���

6WDWXV�UHTXHVW �>:V@! ���

&RQILJXUDWLRQ�&RPPDQGV

6HW�ODEHO�VL]H >&O���@ ���

3RVLWLRQ�ILQH�DGMXVW >&S���@ ����

3ULQW�GHQVLW\�ILQH�DGMXVW >&G���@ ����

(QDEOH�VWDQGDUG�YHULILHU >&\���@ ����

/D\RXW�3URFHVVLQJ�&RPPDQGV

&OHDU�UHYHUVH�DUHD >)D���@ ����

/LQH�IRUPDW >)O���@ ����

7H[W�IRUPDW��ELWPDS�IRQW� >)I���@ ����

7H[W�IRUPDW��RXWOLQH�IRQW� >)V���@ ����

%DUFRGH�IRUPDW >)E���@ ����

*UDSKLF�IRUPDW��DQG�GDWD� >)J���@ ����



3$57�,,,��&200$1'6
&KDSWHU����&RPPDQG�2YHUYLHZ�������&RPPDQG�/LVW

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ���

&RPPDQG $6&,, 3DJH

'DWD�3URFHVVLQJ�&RPPDQGV

7H[W�GDWD��ELWPDS�IRQW� >'I���@ ����

7H[W�GDWD��RXWOLQH�IRQW� >'V���@ ����

%DUFRGH�GDWD >'E���@ ����

/LQN�ILHOG�GDWD >'O���@ ����

3ULQW�&RPPDQGV

,VVXH�ODEHO >3L���@ ����

)HHG�ODEHO >3I���@ ����

(MHFW�ODEHO >3H@ ����

)RUZDUG�UHYHUVH�IHHG >3F���@ ����

)ODVK�&DUG�&RPPDQGV

)RUPDW�FDUG >0I���@ ����

%LWPDS�ZULWDEOH�FKDUDFWHU >0F���@ �����

6DYH�VWDUW >0V���@ �����

6DYH�WHUPLQDWH >0W@ �����

5HFDOO�VDYHG�GDWD >0U���@ �����



3$57�,,,��&200$1'6
&KDSWHU����&RPPDQG�2YHUYLHZ�������&RPPDQG�/LVW

��� 63���3'/

7KLV�SDJH�LV�LQWHQWLRQDOO\�HPSW\�



3$57�,,,��&200$1'6
&KDSWHU����&RPPDQG�'HVFULSWLRQV�������&RPPDQG�/LVW

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ���

�&KDSWHU��� &RPPDQG
'HVFULSWLRQV

7KLV�&KDSWHU�OLVWV�DQG�H[SODLQV�DOO�WKH�FRP�
PDQGV�LQ�GHWDLO�

q� 6HFWLRQ������*HQHUDO�&RPPDQGV�
GHVFULEHV�WKH�JHQHUDO�SULQWHU�FRPPDQGV�

q� 6HFWLRQ������&RQILJXUDWLRQ�&RPPDQGV�
GHVFULEHV�WKH�VL]H��SRVLWLRQ�DQG�RWKHU�FRQ�
ILJXUDWLRQ�FRPPDQGV�

q� 6HFWLRQ������/D\RXW�&RPPDQGV�
GHVFULEHV�WKH�ODEHO�OD\RXW�SURFHVVLQJ��IRU�
PDWWLQJ��FRPPDQGV�

q� 6HFWLRQ������'DWD�FRPPDQGV�
GHVFULEHV�WKH�YDULDEOH�GDWD�SURFHVVLQJ
FRPPDQGV�

q� 6HFWLRQ������3ULQW�&RPPDQGV�
GHVFULEHV�WKH�LVVXH��IHHG�DQG�HMHFW�FRP�
PDQGV�

q� 6HFWLRQ������)ODVK�&DUG�&RPPDQGV�
GHVFULEHV�WKH�FRPPDQGV�QHHGHG�IRU�)ODVK
&DUG�XWLOLVDWLRQ�

)RU�D�VXUYH\�RI�DOO�FRPPDQGV�
VHH�&KDSWHU����&RPPDQG�2YHUYLHZ�



3$57�,,,��&200$1'6
&KDSWHU����&RPPDQG�'HVFULSWLRQV�������*HQHUDO�&RPPDQGV

��� 63���3'/

����� *HQHUDO�&RPPDQGV

7KLV�6HFWLRQ�GHVFULEHV�WKH�JHQHUDO�SULQWHU
FRPPDQGV�

,GHQWLILFDWLRQ�FRGH� >&L@�DV�RI�9������

)XQFWLRQ� 'LVSOD\�WKH�LGHQWLILFDWLRQ�FRGH�RQ�WKH�/&'�

([SODQDWLRQ� :KHQ�WKH�SULQWHU�UHFHLYHV�WKH�LGHQWLILFDWLRQ
FRGH�FRPPDQG��LW�GLVSOD\V�WKH�,'�FRGH�RI�WKH
VRIWZDUH�LQ�WKH�SULQWHU�RQ�WKH�/&'�WKHQ�HQWHUV
D�SDXVH�VWDWH��DIWHU�FRPSOHWLQJ�WKH�ODEHO�LVVXH�
LI�WKH�LVVXH�FRPPDQG�KDV�EHHQ�VHQW��
7KH�SDXVH�VWDWH�LV�FOHDUHG�E\�WKH�>5(67$57@
NH\�DQG�WKH�/&'�GLVSOD\V�WKH�RULJLQDO�PHV�
VDJH�

1RWHV� 'XULQJ�D�SDXVH��D�KDOW�GXH�WR�DQ�HUURU�RU�D
KHDG�RSHQ�VWDWH��WKH�LGHQWLILFDWLRQ�FRGH�FRP�
PDQG�LV�QRW�SURFHVVHG�HYHQ�LI�WKH�FRPPDQG�LV
UHFHLYHG��,Q�WKLV�FDVH��WKH�FRPPDQG�LV�SURF�
HVVHG�DIWHU�WKH�DERYH�VWDWHV�DUH�FOHDUHG�

([DPSOH� �>&L@!

&OHDU�LPDJH�EXIIHU� >&F@

)XQFWLRQ� &OHDU�WKH�LPDJH�EXIIHU�IRU�GUDZLQJ�FKDUDFWHUV�
OLQHV��EDUFRGHV��DQG�JUDSKLFV�

([SODQDWLRQ� $IWHU�FKDQJLQJ�WKH�ODEHO�VL]H��WKH�LPDJH�EXIIHU
PXVW�EH�FOHDUHG�

7KH�LQFUHPHQW�GHFUHPHQW�GHVLJQDWLRQ�LV�YDOLG
XQWLO�WKH�&OHDU�,PDJH�%XIIHU�FRPPDQG�LV
WUDQVPLWWHG�

7KH�OLQN�ILHOG�GHVLJQDWLRQ�LV�HIIHFWLYH�XQWLO�WKH
&OHDU�,PDJH�%XIIHU�FRPPDQG�LV�VHQW�

([DPSOH� �>&F@!
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5HVHW�SULQWHU� �>:U@!

ã� 7KH�GHOLPLWHUV�
�
�DQG�
!
�PXVW�LPPHGLDWHO\
HQFORVH�WKLV�FRPPDQG��L�H��QR�VSDFH�EH�
WZHHQ�
�
�DQG�
>
�RU�
@
�DQG�
!
�

)XQFWLRQ� 5HWXUQ�WKH�SULQWHU�WR�LWV�LQLWLDO�VWDWH�

([SODQDWLRQ� 5HWXUQ�WKH�SULQWHU�WR�WKH�VDPH�VWDWH�DV�ZKHQ
WKH�SRZHU�ZDV�WXUQHG�RQ��:KHQ�WKH�SULQWHU�UH�
FHLYHV�WKLV�FRPPDQG�GXULQJ�SULQWLQJ��LW�UHWXUQV
WR�LWV�LQLWLDO�VWDWH�DIWHU�LVVXLQJ�WKH�ODEHO�EHLQJ
SULQWHG��7KH�QH[W�GDWD�PXVW�QRW�EH�VHQW�IRU�D
PLQLPXP�RI���VHFRQGV�DIWHU�WKLV�FRPPDQG�LV
WUDQVPLWWHG�

1RWHV� 7KH�UHVHW�FRPPDQG�LV�HIIHFWLYH�LQ�VHULDO�LQWHU�
IDFH��56����&��RQO\��,Q�SDUDOOHO�LQWHUIDFH
�&HQWURQLFV���WKH�UHVHW�UHTXHVW�VLJQDO
�,1387�35,0(��VKRXOG�EH�XVHG�

:KHQ�WKH�SULQWHU�UHFHLYHV�D�FRPPDQG�LQ�V\V�
WHP�PRGH��RQO\�WKH�UHVHW�FRPPDQG�FDQ�EH
XVHG�DQG�DQ\�RWKHU�FRPPDQG�FDQQRW�EH�XVHG�

,I�D�FRPPDQG�HUURU�RU�FRPPXQLFDWLRQ�HUURU
RFFXUV�ZKHQ�UHFHLYLQJ�WKH�UHVHW�FRPPDQG��WKH
HUURU�PHVVDJH�LV�GLVSOD\HG�LQ�RQOLQH�PRGH�
+RZHYHU��LW�LV�QRW�GLVSOD\HG�LQ�V\VWHP�PRGH�

$IWHU�WKH�FRGH�RI�WKH�
:ULWDEOH�FKDUDFWHU

FRPPDQG��>0F@��RU�
*UDSKLF�IRUPDW
�FRP�
PDQG��>)J@��LV�UHFHLYHG��WKH�UHVHW�FRPPDQG
LV�QRW�SURFHVVHG�XQWLO�WKH�SULQWHU�UHFHLYHV�WKH
W\SH�RI�GDWD�

([DPSOH� �>:U@!
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6WDWXV�UHTXHVW� �>:V@!

ã� 7KH�GHOLPLWHUV�
�
�DQG�
!
�PXVW�LPPHGLDWHO\
HQFORVH�WKLV�FRPPDQG��L�H��QR�VSDFHV�LQ
EHWZHHQ�

)XQFWLRQ� 6HQG�WKH�SULQWHU�VWDWXV�WR�WKH�KRVW�FRPSXWHU�

([SODQDWLRQ� 7KLV�FRPPDQG�PDNHV�WKH�SULQWHU�VHQG�LWV
VWDWXV�UHJDUGOHVV�RI�WKH�VHWWLQJ�RI�³VWDWXV�UH�
VSRQVH�QR�VWDWXV�UHVSRQVH´��7KH�VWDWXV�WR�EH
WUDQVPLWWHG�LV�WKH�FXUUHQW�SULQWHU�VWDWXV��DQG
LQGLFDWHV�WKH�ODWHVW�VWDWXV�RQO\��7KH�UHPDLQLQJ
FRXQW�LQGLFDWHV�WKH�UHPDLQLQJ�FRXQW�RI�WKH
EDWFK�FXUUHQWO\�EHLQJ�SULQWHG��1R�UHPDLQLQJ
FRXQW�RI�WKH�EDWFK�ZDLWLQJ�WR�EH�SULQWHG�LV
WUDQVPLWWHG�

1RWHV� 7KH�VWDWXV�UHTXHVW�FRPPDQG�LV�HIIHFWLYH�LQ�VH�
ULDO�LQWHUIDFH��56����&��RQO\��6LQFH�WKH�VWDWXV
FDQQRW�EH�VHQW�LQ�SDUDOOHO�LQWHUIDFH��&HQWURQ�
LFV���WKLV�FRPPDQG�LV�QRW�VXSSRUWHG�

$IWHU�WKH�FRGH�RI�WKH�
:ULWDEOH�FKDUDFWHU

FRPPDQG��>0F@��RU�
*UDSKLF�IRUPDW
�FRP�
PDQG��>)J@��LV�UHFHLYHG��WKH�VWDWXV�UHTXHVW
FRPPDQG�LV�QRW�SURFHVVHG�XQWLO�WKH�SULQWHU�UH�
FHLYHV�WKH�W\SH�RI�GDWD�

([DPSOH� �>:V@!
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����� &RQILJXUDWLRQ
&RPPDQGV

7KLV�6HFWLRQ�GHVFULEHV�WKH�VL]H��SRVLWLRQ�DQG
RWKHU�FRQILJXUDWLRQ�FRPPDQGV�

6HW�ODEHO�VL]H� >&O��DDDD�EEEE�FFFF�@

)XQFWLRQ� 6HW�WKH�VL]H�RI�D�ODEHO�RU�D�WDJ�

3DUDPHWHUV� DDDD�� 3LWFK�OHQJWK�RI�WKH�ODEHO�RU�WKH�WDJ�
� )L[HG�DV���GLJLWV��LQ�����PP�XQLWV�

EEEE�� (IIHFWLYH�SULQW�ZLGWK
� )L[HG�DV���GLJLWV��LQ�����PP�XQLWV�

FFFF�� (IIHFWLYH�SULQW�OHQJWK
� )L[HG�DV���GLJLWV��LQ�����PP�XQLWV�

([SODQDWLRQ� �IRU�PHGLD�VSHFLILFDWLRQV�VHH�IROORZLQJ�SDJHV
DQG�XQGHU�0HGLD�LQ�6HFWLRQ������3URJUDPPLQJ
&RQVLGHUDWLRQV�
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/DEHO�GLDJUDP�

/DEHO

3DSHU�IHHG�GLUHFWLRQ

� ;

<

/DEHO
3LWFK

%DFNLQJ�SDSHU

2ULJLQ�RI�FR�
RUGLQDWHV
�������
�

(IIHFWLYH
SULQW�OHQJWK

(IIHFWLYH
SULQW�ZLGWK

2ULJLQ�RI�FR�
RUGLQDWHV
�������
�

7DJ�GLDJUDP�

7DJ

3DSHU�IHHG�GLUHFWLRQ

� ;

<

7DJ
3LWFK

%ODFN�PDUN
��%DFN�VLGH�

2ULJLQ�RI�FR�
RUGLQDWHV
�������
�

(IIHFWLYH
SULQW�OHQJWK

(IIHFWLYH
SULQW�ZLGWK

2ULJLQ�RI�FR�
RUGLQDWHV
�������
�


���,I�SULQWLQJ�ERWWRP�ILUVW��VWDQGDUG�

���,I�SULQWLQJ�WRS�ILUVW��XSVLGH�GRZQ�
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1RWHV� %HIRUH�FKDQJLQJ�WKH�ODEHO�VL]H�RU�W\SH�RI�VHQ�
VRU��WKH�6HW�/DEHO�6L]H�FRPPDQG�PXVW�ILUVW�EH
WUDQVPLWWHG�

7KH�6HW�/DEHO�6L]H�FRPPDQG�LV�SURWHFWHG�LQ
PHPRU\��SURWHFWHG�HYHQ�LI�WKH�SRZHU�LV�WXUQHG
RII��

$IWHU�VHQGLQJ�WKH�6HW�/DEHO�6L]H�FRPPDQG�
RQH�VKHHW�RI�SDSHU�PXVW�EH�IHG�E\�WKH�)HHG
FRPPDQG��>3I@��DQG�PXVW�EH�DOLJQHG�ZLWK�WKH
ILUVW�SULQWLQJ�SRVLWLRQ�SULRU�WR�SULQWLQJ�

7KH�RULJLQ�RI�GUDZLQJ�FR�RUGLQDWHV��SULQW�VWRS
SRVLWLRQ��KHDG�SRVLWLRQ�DW�VWRS���DQG�FXW�SRVL�
WLRQ�DUH�GHWHUPLQHG�DFFRUGLQJ�WR�WKH�SDUDPH�
WHUV�RI�WKH�6HW�/DEHO�6L]H�FRPPDQG�DV�VKRZQ
LQ�WKH�ILJXUH�RQ�WKH�SUHFHGLQJ�SDJH��)RU�WKH
SULQW�VWRS�SRVLWLRQ�LQ�VWULS�LVVXH�PRGH��UHIHU�WR
WKH�VHFWLRQ�RI�WKH�3RVLWLRQ�)LQH�$GMXVW�FRP�
PDQG��7KH�HIIHFWLYH�SULQW�DUHD��VHH�XQGHU�0H�
GLD�LQ�6HFWLRQ������3URJUDPPLQJ�&RQVLGHUD�
WLRQV��LV�FHQWUHG�RQ�WKH�ODEHO�WDJ�

3ULQWLQJ�FDQQRW�EH�SHUIRUPHG�LQ�WKH�VORZ�XS���
PP��DQG�VORZ�GRZQ����PP��DUHDV��&RQVH�
TXHQWO\��>$���ODEHO�WDJ�SLWFK@���>+��HIIHFWLYH�SULQW
OHQJWK@�����PP�PXVW�EH�DVVXPHG��6HH�0HGLD
'LPHQVLRQV�,Q�6HFWLRQ�����

7KH�RULJLQ�RI�GUDZLQJ�FR�RUGLQDWHV��SULQW�VWRS
SRVLWLRQ��KHDG�SRVLWLRQ�DW�VWRS���DQG�FXW�SRVL�
WLRQ�DUH�DGMXVWDEOH�E\�WKH�)LQH�$GMXVW�&RP�
PDQG�DQG�DFFRUGLQJ�WR�WKH�ILQH�DGMXVWPHQW
VHWWLQJV�LQ�6\VWHP�PRGH�

7KH�WDJ�URWDWLRQ�GHVLJQDWLRQ�RI�WKH�,VVXH
FRPPDQG��>3L@��FDXVHV�WKH�RULJLQ�RI�GUDZLQJ
FR�RUGLQDWHV�WR�EH�RULJLQ�[��IRU�³SULQWLQJ�ERWWRP
ILUVW´�DQG�WR�EH�RULJLQ�\��IRU�³SULQWLQJ�WRS�ILUVW´�
DV�VKRZQ�LQ�WKH�ILJXUH��6HH�0HGLD�'LPHQVLRQV
,Q�6HFWLRQ�����

7KH�SDUDPHWHUV�PXVW�EH�DV�VKRZQ�LQ�WKH�ILJ�
XUH�DQG�WDEOH��$Q\�YDOXH�RU�SDSHU�RXWVLGH�WKH
UDQJH�UHVXOWV�LQ�D�IDLOXUH�RI�SULQWLQJ�RU�DQ�HUURU�
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:KHUH�DQ�HIIHFWLYH�SULQW�OHQJWK�ZLWKLQ�³PD[�
HIIHFWLYH�SULQW�OHQJWK�IRU�RQ�WKH�IO\´�LV�VSHFLILHG�
ODEHOV�HYHQ�HDFK�ZLWK�GLIIHUHQW�GDWD�FDQ�EH
SULQWHG�FRQWLQXRXVO\�ZLWKRXW�VWRSSLQJ�HYHU\�OD�
EHO�EHFDXVH�SULQWLQJ�DQG�GUDZLQJ�RI�WKH�QH[W
ODEHO�DUH�SURFHVVHG�DW�WKH�VDPH�WLPH��>2Q�WKH�
IO\�LVVXH@��+RZHYHU��SULQWLQJ�PD\�VWRS�HYHU\�OD�
EHO�GHSHQGLQJ�RQ�WKH�TXDQWLW\�RI�GUDZLQJ�GDWD�
$OVR��LI�WKH�ULEERQ�VDYH�LVVXH�LV�XVHG��WKH�2Q�
WKH�IO\�LVVXH�ZLOO�QRW�EH�SHUIRUPHG�UHJDUGOHVV
RI�WKH�GDWD�TXDQWLW\�

([DPSOHV� �VHH�IROORZLQJ�SDJH�
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/DEHO�H[DPSOH� ��>&O�����������������@
��>3I������&�����@!

7DJ�H[DPSOH� ��>&O�����������������@
��>3I������&�����@!

����
PP

����
PP

�����PP

(IIHFWLYH
SULQW�DUHD

/DEHO

%DFNLQJ�SDSHU

����
PP

����
PP

�����PP

(IIHFWLYH
SULQW�DUHD

7DJ

%ODFN�PDUN
�%DFN�VLGH
RI�SULQW�
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3RVLWLRQ�ILQH�DGMXVW� >&S���EEE����GGG����II�@

)XQFWLRQ� )LQHO\�DGMXVW�WKH�IHHG�YDOXH�VR�WKDW�WKH�ODEHO
ZLOO�EH�VKLIWHG�IRUZDUG�RU�EDFNZDUG�IURP�WKH
DXWRPDWLFDOO\�VHW�ILUVW�SULQWLQJ�SRVLWLRQ��)LQHO\
DGMXVW�WKH�FXW�SRVLWLRQ�VR�WKDW�WKH�ODEHO�ZLOO�EH
FXW�DW�D�SRVLWLRQ�VKLIWHG�IRUZDUG�RU�EDFNZDUG
IURP�WKH�DXWRPDWLFDOO\�VHW�FXW�SRVLWLRQ��)LQHO\
DGMXVW�WKH�YDOXH�IRU�IHHGLQJ�EDFN�WKH�ODEHO�WR
WKH�KRPH�SRVLWLRQ�DIWHU�FXWWLQJ��)LQHO\�DGMXVW
WKH�VWULS�SRVLWLRQ�VR�WKDW�WKH�ODEHO�ZLOO�EH
VKLIWHG�IRUZDUG�RU�EDFNZDUG�IURP�WKH�DXWR�
PDWLFDOO\�VHW�VWULS�SRVLWLRQ��)LQHO\�DGMXVW�WKH
YDOXH�IRU�IHHGLQJ�EDFN�WKH�ODEHO�WR�WKH�KRPH
SRVLWLRQ�DIWHU�VWULSSLQJ�

3DUDPHWHUV� �EEE� )HHG�YDOXH�WR�EH�ILQHO\�DGMXVWHG�
� ����WR������LQ�����PP�XQLWV�
� ���,QGLFDWHV�WKH�GLUHFWLRQ��IRUZDUG�RU
� EDFNZDUG�����EDFNZDUG�����IRUZDUG��

�GGG� $PRXQW�IRU�ILQHO\�DGMXVWLQJ�WKH�FXW
� SRVLWLRQ��RU�VWULS�SRVLWLRQ��
� ����WR������LQ�����PP�XQLWV�
� ���,QGLFDWHV�WKH�GLUHFWLRQ��IRUZDUG�RU
� EDFNZDUG�����EDFNZDUG������IRUZDUG��

�II� $PRXQW�IRU�ILQHO\�DGMXVWLQJ�WKH�EDFN
� IHHG�����WR�����LQ�����PP�XQLWV��

���,QGLFDWHV�ZKHWKHU�WKH�EDFN�IHHG�LV
� WR�EH�LQFUHDVHG�RU�GHFUHDVHG
� ����LQFUHDVH������GHFUHDVH��
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3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ����

([SODQDWLRQ� )HHG�/HQJWK�)LQH�$GMXVWPHQW
�7R�ILQHO\�DGMXVW�WKH�IHHG�IRU�VKLIWLQJ�EDFNZDUG
RU�IRUZDUG�

����PP

�����PP

�����PP

)LUVW�SULQWLQJ�SRVLWLRQ

3DSHU�IHHG
GLUHFWLRQ

2QH�ODEHO

2QH�ODEHO

2QH�ODEHO

)LUVW�SULQWLQJ�SRVLWLRQ

)LUVW�SULQWLQJ�SRVLWLRQ
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&XW�SRVLWLRQ�)LQH�$GMXVWPHQW
�7R�ILQHO\�DGMXVW�WKH�FXW�SRVLWLRQ�IRU�VKLIWLQJ
EDFNZDUG�RU�IRUZDUG�

����PP

�����PP

&XW�SRVLWLRQ

&XW�SRVLWLRQ

&XW�SRVLWLRQ

������PP

3DSHU�IHHG�GLUHFWLRQ
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6WULS�3RVLWLRQ�)LQH�$GMXVWPHQW

3ULQWLQJ�LQ�VWULS�LVVXH�PRGH�LV�VWRSSHG�DW�WKH
SRVLWLRQ�ZKHUH�WKH�GLVWDQFH�IURP�WKH�PLGGOH
SRLQW�RI�WKH�ODEHO�WR�ODEHO�JDS�WR�WKH�WRS�RI�WKH
VWULS�VKDIW�LV���PP��VLQFH�WKH�ODEHO�WR�ODEHO�JDS
LV�DVVXPHG�WR�EH���PP�

:KHQ�WKH�SULQW�VWRS�SRVLWLRQ�LV�QRW�SURSHU��WKH
SULQW�VWRS�SRVLWLRQ�VKRXOG�EH�DGMXVWHG�XVLQJ
WKH�VWULS�SRVLWLRQ�ILQH�DGMXVW�IXQFWLRQ��:KHQ�WKH
ODEHO�WR�ODEHO�JDS�LV���PP�RU�PRUH��WKH�HIIHF�
WLYH�SULQW�OHQJWK�VKRXOG�EH�VHW�WR�WKH�PD[LPXP
�ODEHO�SLWFK����PP���7KHQ��WKH�SULQW�VWRS�SRVL�
WLRQ�VKRXOG�EH�DGMXVWHG�XVLQJ�WKH�VWULS�SRVLWLRQ
ILQH�DGMXVW�IXQFWLRQ�

����PP

�����PP

�����PP

��PP

��PP
��PP
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%DFN�)HHG�)LQH�$GMXVWPHQW
�7R�ILQHO\�DGMXVW�WKH�EDFN�IHHG�IRU�VKLIWLQJ
EDFNZDUG�RU�IRUZDUG�

����PP

�����PP

������PP

3DSHU�IHHG�GLUHFWLRQ

)LUVW�SULQWLQJ�SRVLWLRQ��KRPH�SRV��DIWHU�EDFN�IHHG�

)LUVW�SULQWLQJ�SRVLWLRQ��KRPH�SRV��DIWHU�EDFN�IHHG�

)LUVW�SULQWLQJ�SRVLWLRQ���KRPH�SRV��DIWHU�EDFN�IHHG�
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1RWHV� ,I�WKH�IHHG�YDOXH�ILQH�DGMXVWPHQW��FXW�SRVLWLRQ
�RU�VWULS�SRVLWLRQ��ILQH�DGMXVWPHQW�RU�EDFN�IHHG
YDOXH�ILQH�DGMXVWPHQW�KDV�EHHQ�VHW�LQ�V\VWHP
PRGH��NH\�RSHUDWLRQ�RQ�WKH�SULQWHU���WKH�ILQH
DGMXVWPHQW�YDOXH�ZLOO�EH�WKH�ILQH�DGMXVWPHQW�LQ
V\VWHP�PRGH�
7KH�PD[��ILQH�DGMXVWPHQW�YDOXHV�DUH�DV�IRO�
ORZV��+RZHYHU��WKH�PD[��IHHG�ILQH�DGMXVWPHQW
YDOXH�LV�OLPLWHG�ZLWKLQ�WKH�ODEHO�SLWFK�

)HHG�YDOXH�ILQH�DGMXVWPHQW��������PP

&XW�SRVLWLRQ��RU�VWULS�SRVLWLRQ��ILQH�DGMXVWPHQW�
������PP�

%DFN�IHHG�YDOXH�ILQH�DGMXVWPHQW�������PP�

$IWHU�FKDQJLQJ�WKH�ILQH�DGMXVWPHQW�YDOXH�E\
WKLV�FRPPDQG��RQH�ODEHO�PXVW�EH�IHG�E\�WKH
)HHG�FRPPDQG��>3I@��WR�DGMXVW�WKH�ILUVW
SULQWLQJ�SRVLWLRQ�

(DFK�ILQH�DGMXVWPHQW�YDOXH�LV�SURWHFWHG�LQ
PHPRU\��SURWHFWHG�HYHQ�LI�WKH�SRZHU�LV�WXUQHG
RII��

,I�D�ILQH�DGMXVWPHQW�YDOXH�LV�LPSURSHU��SULQWLQJ
ZLOO�QRW�EH�SHUIRUPHG�FRUUHFWO\�

)RU�H[DPSOH��LI�WKH�EDFN�IHHG�ILQH�DGMXVWPHQW
YDOXH�LV�QRW�VHW�SURSHUO\��WKH�SULQWLQJ�SRVLWLRQV
ZLWKRXW�FXWWLQJ�DQG�DIWHU�FXWWLQJ�ZLOO�EH�GLIIHUHQW
IURP�HDFK�RWKHU��,I�WKH�ODEHO�LV�IHG�EDFN�H[FHV�
VLYHO\��WKH�SDSHU�ZLOO�QRW�EH�IHG�FRUUHFWO\�GXULQJ
SULQWLQJ�

7KH�FXW�SRVLWLRQ��RU�WKH�VWULS�SRVLWLRQ��ILQH�DG�
MXVWPHQW�DQG�EDFN�IHHG�YDOXH�ILQH�DGMXVWPHQW
DUH�HIIHFWLYH�RQO\�ZKHQ�WKH�SULQWHU�LV�LQ�FXW�LV�
VXH�RU�VWULS�LVVXH�PRGH�
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3URFHGXUH�IRU�ODEHO�KDYLQJ�D�ODEHO�SLWFK�RI�OHVV
WKDQ����PP�

>0HWKRG��@

:KHQ�WKH�IROORZLQJ�FRQGLWLRQV�DUH�DOO�PHW��WKH
SDSHU�HMHFWLRQ�RSHUDWLRQ�LQ�FXW�SULQW�PRGH�LV�DV
IROORZV�

+HDG�OLIWHG���)RUZDUG�IHHG�WR�WKH�FXW�SRVL�
WLRQ���+HDG�ORZHUHG���&XW���+HDG�OLIWHG��
5HYHUVH�IHHG�WR�WKH�KRPH�SRVLWLRQ���+HDG
ORZHUHG�

&RQGLWLRQV�

,VVXH�FRPPDQG��)HHG�FRPPDQG��DQG
(MHFW�&RPPDQG�UHFHLYHG�

/DEHO�SLWFK�RI������PP�RU�OHVV��FXW�SHU�
IRUPHG��WUDQVPLVVLYH�VHQVRU��FXW�SRVL�
WLRQ�ILQH�DGMXVWPHQW�RI�������PP�RU
OHVV��DQG�SULQW�PRGH��&��


 7KH�KHDG�LV�OLIWHG�ORZHUHG�RQO\�ZKHQ
WKH�RSWLRQDO�ULEERQ�VDYH�PRGXOH�LV�DW�
WDFKHG��:KHQ�WKH�ULEERQ�VDYH�PRGXOH�LV
QRW�LQVWDOOHG��XVH�0HWKRG���VLQFH�WKH
KHDG�LV�QRW�OLIWHG�ORZHUHG�

>0HWKRG��@

7KH�PLQLPXP�ODEHO�SLWFK�RI�WKH�ODEHO�WKDW�FDQ
EH�FXW�LQ�QRUPDO�XVH�LV������PP��:KHQ�D�ODEHO
KDYLQJ�D�ODEHO�SLWFK�RI�OHVV�WKDQ����PP�LV
XVHG��WKH�HGJH�RI�WKH�ODEHO�LV�FDXJKW�E\�WKH
HGJH�RI�WKH�WKHUPDO�KHDG�GXULQJ�D�EDFNIHHG�WR
WKH�KRPH�SRVLWLRQ�DIWHU�FXWWLQJ�WKH�JDS�DUHD
EHWZHHQ�ODEHOV��7KHUHIRUH��WKH�ODEHO�PD\�QRW
EH�IHG�EDFN�WR�WKH�SURSHU�KRPH�SRVLWLRQ�

%\�SHUIRUPLQJ�WKH�FXW�SRVLWLRQ�ILQH�DGMXVWPHQW
DFFRUGLQJ�WR�WKH�IROORZLQJ�SURFHGXUH��WKH
DERYH�SUREOHP�ZLOO�EH�VROYHG��+RZHYHU��ZKHQ
WKLV�SURFHGXUH�LV�XVHG��RQH�RU�PRUH�SULQWHG�OD�
EHOV�DUH�OHIW�EHWZHHQ�WKH�KHDG�DQG�WKH�&XWWHU�
7KHUHIRUH��WKH�OHIW�ODEHOV�VKRXOG�EH�UHPRYHG
E\�DQ�LVVXH�RU�IHHG�RI�D�ODEHO�



3$57�,,,��&200$1'6
&KDSWHU����&RPPDQG�'HVFULSWLRQV�������&RQILJXUDWLRQ�&RPPDQGV

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ����

&XW�3RVLWLRQ�)LQH�$GMXVWPHQW�9DOXH�&DOFXOD�
WLRQ�

7KH�FXW�SRVLWLRQ�ILQH�DGMXVWPHQW�YDOXH�FDQ�EH
FDOFXODWHG�XVLQJ�WKH�IROORZLQJ�PHWKRG��(YHQ�LI
D�EDFN�IHHG�WR�WKH�SURSHU�KRPH�SRVLWLRQ�LV�QRW
SHUIRUPHG�XVLQJ�WKLV�YDOXH��WKH�FXW�SRVLWLRQ
VKRXOG�EH�DGMXVWHG�ZLWK�D�GHVLUHG�YDOXH�

ã� 5HPHPEHU��7KH�FXW�SRVLWLRQ�ILQH�DGMXVW�
PHQW�YDOXH�LV�WKH�QXPEHU�RI�HQWLUH�ODEHOV
EHWZHHQ�WKH�KHDG�DQG�WKH�&XWWHU�EODGH
WLPHV�WKH�SK\VLFDO�SDJH�OHQJWK��XVLQJ�LQWH�
JHU�GLYLVLRQ��L�H��ZKROH�QXPEHUV�RQO\��

ã� 7KH�GLVWDQFH�EHWZHHQ�WKH�SULQW�KHDG�DQG
WKH�&XWWHU�EODGH�LV������PP�

([DPSOH��IRU�D�SK\VLFDO�SDJH�OHQJWK� 
�����PP���7KH�FXW�SRVLWLRQ�ILQH�DGMXVWPHQW
YDOXH�LV�������������
������ �����
�����
 ������PP�
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2SHUDWLRQ�([DPSOH�

([DPSOHV� �VHH�IROORZLQJ�SDJHV�
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SRVLWLRQ

&XW
SRVLWLRQ

� ,GOLQJ�$
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ö %DFNIHHGV�WR�WKH�KRPH�SRVLWLRQ�

ú &RPSOHWHV�SULQWLQJ�WKH�VHFRQG
ODEHO��%��

%

%$

%$ &

%$ &

% &$

% & '$

$

%

% & '

$

& '

ó &RPSOHWHV�SULQWLQJ�WKH�ILUVW
ODEHO��$��

ì )HHGV�WKH�ODEHO�WR�WKH�FXW
SRVLWLRQ�

÷ )HHGV�WKH�ODEHO�WR�WKH�FXW
SRVLWLRQ�

ø %DFNIHHGV�WR�WKH�KRPH
SRVLWLRQ�

í &RPSOHWHV�IHHGLQJ�WKH�WKLUG
ODEHO��&��WR�HMHFW�ODEHO�%�

û )HHGV�WKH�ODEHO�WR�WKH�FXW
SRVLWLRQ�

%$

ç %DFNIHHGV�WR�WKH�KRPH
SRVLWLRQ�
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&XW�H[DPSOH� �
>&S��������������������@
>3I������&�����@
!

���

���

���

���

&XW

&XW

3DSHU
IHHG

�GLUHFWLRQ

3UHSULQWHG

l )LQHO\�DGMXVW�WKH
SULQWLQJ�SRVLWLRQ�E\
�����PP�

l )LQHO\�DGMXVW�WKH�FXW
SRVLWLRQ�E\�����
PP�

l )LQHO\�DGMXVW�WKH
EDFN�IHHG�YDOXH�E\
�����PP������������
 �����
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6WULS�H[DPSOH� �
>&S��������������������@
>3I������'�����@
!

��� ���

$�%�&

���

$�%�&

l )LQHO\�DGMXVW�WKH�VWULS�SRVLWLRQ�E\
�����PP�

l )LQHO\�DGMXVW�WKH�SULQW�SRVLWLRQ�E\
�����PP�

3DSHU�IHHG
�GLUHFWLRQ
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3ULQW�GHQVLW\ >&G���EE�F�@
ILQH�DGMXVW�

)XQFWLRQ� )LQHO\�DGMXVW�WKH�DXWRPDWLFDOO\�VHW�SULQW�GHQVLW\
�FRQWUDVW��

3DUDPHWHUV� �EE� 3ULQW�GHQVLW\�ILQH�DGMXVWPHQW�YDOXH
� ���WR�����LQ�XQLWV�RI���VWHS�
� �� ,QFUHDVH��GDUNHU�
� �� 'HFUHDVH��OLJKWHU�

F� ,QGLFDWHV�WKH�PRGH�IRU�ILQH�DGMXVWPHQW�
� WKHUPDO�WUDQVIHU�RU�GLUHFW�WKHUPDO�
� �� 7KHUPDO�WUDQVIHU
� �� 'LUHFW�WKHUPDO

([SODQDWLRQ� ,I�WKH�SULQW�GHQVLW\�ILQH�DGMXVWPHQW�YDOXH�KDV
EHHQ�VHW�LQ�V\VWHP�PRGH��NH\�RSHUDWLRQ�RQ�WKH
SULQWHU���WKH�ILQH�DGMXVWPHQW�YDOXH�ZLOO�EH�WKH
VXP�RI�WKH�ILQH�DGMXVWPHQW�E\�WKLV�FRPPDQG
DQG�WKH�ILQH�DGMXVWPHQW�LQ�V\VWHP�PRGH��7KH
UHVSHFWLYH�PD[��ILQH�DGMXVWPHQW�YDOXHV�HDFK
DUH�����

7KH�ILQH�DGMXVWPHQW�YDOXHV�LQ�WKHUPDO�WUDQVIHU
PRGH�DQG�GLUHFW�WKHUPDO�PRGH�FDQ�EH�VHW�LQ�
GHSHQGHQWO\�

7KH�3ULQW�'HQVLW\�)LQH�$GMXVW�FRPPDQG�LV
SURWHFWHG�LQ�PHPRU\��SURWHFWHG�HYHQ�LI�WKH
SRZHU�LV�WXUQHG�RII��

7KH�ILQH�DGMXVWPHQW�YDOXH�IRU�ERWK�ILQH�DGMXVW
FRPPDQG�DQG�V\VWHP�PRGH�ILQH�DGMXVWPHQW�LV
���DW�VKLSPHQW�IURP�WKH�IDFWRU\�

7KH�PD[��YDOXH�IRU�HDFK�SULQW�VSHHG�LV�DV�IRO�
ORZV��:KHQ�WKH�YDOXH�H[FHHGV�WKH�PD[LPXP�
LW�LV�DXWRPDWLFDOO\�FRUUHFWHG�WR�WKH�PD[��YDOXH�
DQG�WKHQ�WKH�SULQWHU�SULQWV�

�´�VHF� ����VWHS

�´�VHF� ���VWHS

��´�VHF� ���VWHS
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([DPSOH� 7R�VHW�WKH�GHQVLW\�LQ�WKHUPDO�WUDQVIHU�PRGH�WR
����DQG�LQ�GLUHFW�WKHUPDO�PRGH�WR����
�
>&G��������@
>&G��������@
!

(QDEOH�VWDQGDUG >&\��D�@��DV�RI�9������
YHULILHU�

)XQFWLRQ� (QDEOH�RU�GLVDEOH�WKH�VWDQGDUG�YHULILHU�VLJQDOV
DW�287B��SRUW�RI�RSWLRQDO�LQWHUIDFH�ERDUG�

3DUDPHWHUV� D� 0RGH
� ���'LVDEOH�YHULILHU
� ���(QDEOH�YHULILHU

([SODQDWLRQ� :KHQ�����LV�HQWHUHG�LQ�WKH�SDUDPHWHU��287B�
RQ�WKH�RSWLRQDO�LQWHUIDFH�ERDUG�UHFHLYHV�WKH
V\QF��VLJQDO�
:KHQ�����LV�HQWHUHG�LQ�WKH�SDUDPHWHU��WKH
FRPPXQLFDWLRQ�EHWZHHQ�WKH�SULQWHU�DQG�WKH
YHULILHU�LV�GLVDEOHG�
7KH�FRPPDQG�LV�EDFNHG�XS�E\�WKH�PHPRU\�
6R�HYHQ�LI�WKH�SRZHU�LV�GLVFRQQHFWHG�WKH
FRPPDQG�LV�QRW�ORVW�

([DPSOH� ��>&\����@!
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����� /D\RXW�&RPPDQGV

7KLV�6HFWLRQ�GHVFULEHV�WKH�ODEHO�OD\RXW�SURF�
HVVLQJ��IRUPDWWLQJ��FRPPDQGV�

&OHDU�UHYHUVH�DUHD� >)D��DDDD�EEEE���FFFF�GGGG�
�����H�@

)XQFWLRQ� &OHDU�WKH�GHVLJQDWHG�DUHD�RU�UHYHUVH�WKH
ZKLWH�EODFN�GRW�SDWWHUQ�LQ�WKH�GHVLJQDWHG�DUHD
LQ�WKH�GUDZLQJ�DUHD�

3DUDPHWHUV� DDDD� 'HVLJQDWHG�DUHD�VWDUW�SRLQW�;
� FR�RUGLQDWH
� )L[HG�DV���GLJLWV���LQ�����PP�XQLWV�

EEEE� 'HVLJQDWHG�DUHD�VWDUW�SRLQW�<
� FR�RUGLQDWH
� )L[HG�DV���GLJLWV���LQ�����PP�XQLWV�

FFFF� 'HVLJQDWHG�DUHD�HQG�SRLQW�;
� FR�RUGLQDWH
� )L[HG�DV���GLJLWV���LQ�����PP�XQLWV�

GGGG� 'HVLJQDWHG�DUHD�HQG�SRLQW�<
� FR�RUGLQDWH
� )L[HG�DV���GLJLWV���LQ�����PP�XQLWV�

H� 7\SH�RI�FOHDU
� $��&OHDUV�WKH�FRQWHQWV�LQ�WKH
� ����GHVLJQDWHG�DUHD�WR�]HURV�
� %��5HYHUVHV�WKH�ZKLWH�EODFN�GRW
� ����SDWWHUQ�LQ�WKH�GHVLJQDWHG�DUHD�

([SODQDWLRQ� �VHH�IROORZLQJ�SDJH�
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([SODQDWLRQ� ,I�SULQWLQJ�ERWWRP�ILUVW��VWDQGDUG���IRU�WRS�ILUVW
SULQWLQJ��VWDUW�DQG�HQG�SRLQWV�DUH�UHYHUVHG�

� 1RWHV� 7KH�UHVXOW�LV�WKH�VDPH�HYHQ�LI�WKH�VWDUW�DQG
HQG�SRLQW�FR�RUGLQDWHV�DUH�UHYHUVHG�

7KH�UHVXOW�LV�WKH�VDPH�HYHQ�LI�WKH�VWDUW�DQG
HQG�SRLQW�FR�RUGLQDWHV�DUH�VHW�WR�DQ�XSSHU�ULJKW
DQG�D�ORZHU�OHIW�SRLQWV��UHVSHFWLYHO\�

7KH�VWDUW�DQG�HQG�FR�RUGLQDWHV�RI�WKH�GHVLJ�
QDWHG�DUHD�PXVW�EH�VHW�ZLWKLQ�WKH�HIIHFWLYH
SULQW�DUHD��VHH�XQGHU�0HGLD�LQ�6HFWLRQ�����
3URJUDPPLQJ�&RQVLGHUDWLRQV��VHW�E\�WKH�6HW
/DEHO�6L]H�FRPPDQG�

%DFNLQJ�SDSHU

/DEHO

3DSHU�IHHG�GLUHFWLRQ

�
;

<

6WDUW�SRLQW

(QG�SRLQW

2ULJLQ�RI
FR�RUGLQDWHV

������

(IIHFWLYH
SULQW�OHQJWK

(IIHFWLYH
SULQW�ZLGWK



3$57�,,,��&200$1'6
&KDSWHU����&RPPDQG�'HVFULSWLRQV�������/D\RXW�&RPPDQGV

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ����

([DPSOH� �
>)D��������������������������$�@
!

����

����

����

����

2ULJLQ�������
6WDUW�SRLQW�RI
GHVLJQDWHG�DUHD

(IIHFWLYH�SULQW�DUHD

'HVLJQDWHG�DUHD

(QG�SRLQW�RI�GHVLJQDWHG�DUHD
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/LQH�IRUPDW� >)O��DDDD�EEEE���FFFF�GGGG�
�����H�I�JJJ�@

)XQFWLRQ� 6HW�WKH�OLQH�IRUPDW�DQG�GUDZ�WKH�OLQH�

3DUDPHWHUV� DDDD� 6WDUW�SRLQW�;�FR�RUGLQDWH
� )L[HG�DV���GLJLWV��LQ�����PP�XQLWV�

EEEE� 6WDUW�SRLQW�<�FR�RUGLQDWH
� )L[HG�DV���GLJLWV��LQ�����PP�XQLWV�

FFFF� (QG�SRLQW�;�FR�RUGLQDWH
� )L[HG�DV���GLJLWV��LQ�����PP�XQLWV�

GGGG� (QG�SRLQW�<�FR�RUGLQDWH
� )L[HG�DV���GLJLWV��LQ�����PP�XQLWV�

H� 7\SH�RI�OLQH
� ���/LQH��KRUL]RQWDO��YHUWLFDO��VODQWHG�
� ���6TXDUH

I� 1XPEHU�RI�OLQH�ZLGWK�GRWV
� ��WR����LQ�����PP�XQLWV�
JJJ� 5DGLXV�RI�URXQGHG�FRUQHUV�RI�D�VTXDUH
� �RPLVVLEOH��DV�RI�9�����
� )L[HG�DV���GLJLWV��LQ�����PP�XQLWV�



3$57�,,,��&200$1'6
&KDSWHU����&RPPDQG�'HVFULSWLRQV�������/D\RXW�&RPPDQGV

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ����

([SODQDWLRQ� ,I�SULQWLQJ�ERWWRP�ILUVW��VWDQGDUG���IRU�WRS�ILUVW
SULQWLQJ��VWDUW�DQG�HQG�SRLQWV�DUH�UHYHUVHG�

([DPSOHV� +RUL]RQWDO�OLQH��)RU�_<����<�_� ���

/DEHO

3DSHU�IHHG�GLUHFWLRQ

� ;

<

%DFNLQJ�SDSHU

(IIHFWLYH
SULQW�OHQJWK

2ULJLQ�RI�FR�
RUGLQDWHV
������

(IIHFWLYH
SULQW�ZLGWK

6WDUW
SRLQW (QG

SRLQW

�;��<�� �;��<��

/LQH�ZLGWK
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9HUWLFDO��)RU�_;����;�_� ���
DQG�VODQWHG�OLQH���_;����;�_���_<����<�_��

6TXDUH�ZLWK�UDGLXV�RI�URXQGHG�FRUQHUV� ����
RU�SDUDPHWHU�RPLWWHG

�;��<��

�;��<��
/LQH�ZLGWK

�;��<��

�;��<��

�;��<��

�;��<��
/LQH�ZLGWK /LQH�ZLGWK

�;��<��

�;��<��
/LQH�ZLGWK

/LQH�ZLGWK
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5DGLXV�RI�URXQGHG�FRUQHUV������

1RWHV� ,Q�OLQH�GHVLJQDWLRQ��D�KRUL]RQWDO�OLQH��YHUWLFDO
OLQH�RU�VODQW�OLQH�LV�GUDZQ�DFFRUGLQJ�WR�WKH�VWDUW
DQG�HQG�SRLQW�FR�RUGLQDWHV�

7KH�UHVXOW�LV�WKH�VDPH�HYHQ�LI�WKH�VWDUW�DQG
HQG�SRLQW�FR�RUGLQDWHV�DUH�UHYHUVHG�

7KH�VWDUW�DQG�HQG�SRLQW�FR�RUGLQDWHV�PXVW�EH
VHW�VR�WKDW�WKH�UHVXOW�RI�OLQH�GUDZLQJ�ZLOO�EH
ZLWKLQ�WKH�HIIHFWLYH�SULQW�DUHD��VHH�XQGHU�0HGLD
LQ�6HFWLRQ������3URJUDPPLQJ�&RQVLGHUDWLRQV�
VHW�E\�WKH�6HW�/DEHO�6L]H�FRPPDQG�

5DGLXV

�;��<��

/LQH
ZLGWK

�;��<��

/LQH
ZLGWK
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3URJUDPPLQJ�WKH�UDGLXV�RI�WKH�URXQGHG�FRUQHU
LV�HIIHFWLYH�RQO\�ZKHQ�WKH�W\SH�RI�OLQH�LV�
�

�VTXDUH���:KHQ�WKH�W\SH�RI�OLQH�LV�
�
��GHVLJQD�
WLRQ�RI�WKH�UDGLXV�LV�LJQRUHG�

:KHQ�WKH�W\SH�RI�OLQH�LV�
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��DQG�WKH�UDGLXV�RI
WKH�URXQGHG�FRUQHU�LV�
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VTXDUH�LV�SULQWHG�
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_[����[�_������ ��_\����\�_��������5DGLXV�RI
URXQGHG�FRUQHUV�
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7H[W�IRUPDW� >)I��DDDD�EEEE���FFF���GG�
7\SH����ELWPDS�IRQW� � ���HH�I���JJ�KK�

�����MM�NN�OO�
����P��RRRRRRRRRR�SS�
����TTT���TTT�UU��UU������
����UU���@
�LWDOLFV� �RSWLRQDO�SDUDPHWHU�

)XQFWLRQ� 6HW�WKH�IRUPDW�LQGLFDWLQJ�DW�ZKLFK�WKH�ELWPDS
IRQW�LV�WR�EH�SULQWHG�DQG�KRZ�LW�LV�WR�EH�SULQWHG�

3DUDPHWHUV� DDDD� 3ULQW�RULJLQ�RI�;�FR�RUGLQDWH�RI
� FKDUDFWHU�VWULQJ
� )L[HG�DV���GLJLWV��LQ�����PP�XQLWV�

EEEE� 3ULQW�RULJLQ�RI�<�FR�RUGLQDWH�RI
� FKDUDFWHU�VWULQJ
� )L[HG�DV���GLJLWV��LQ�����PP�XQLWV�

FFF� &KDUDFWHU�VWULQJ�QXPEHU�����WR����
� �WZR�GLJLWV�����WR�����DOVR�DFFHSWDEOH�

GG� 5RWDWLRQDO�DQJOHV�RI�D�FKDUDFWHU�DQG
� FKDUDFWHU�VWULQJ
� ��������FKDU�������FKDU��VWULQJ�
� ���������FKDU��������FKDU��VWULQJ�
� ����������FKDU���������FKDU��VWULQJ�
� ����������FKDU���������FKDU��VWULQJ�

HH� 7\SH�RI�IRQW��6HH�$SSHQGL[�)��)RQWV�
����:ULWDEOH�FKDUDFWHU������î���WR����
î������WR�:ULWDEOH�FKDUDFWHU���
�����î���WR�����î�����

 7KH�IROORZLQJ�IRQWV�DUH�SURSRUWLRQDO�
���$��%��&��'��(��)��*��+��,��-��.��/

I� 6HOHFW�WKH�EODFN�FKDUDFWHU�RU�UHYHUVH
� FKDUDFWHU�
� %��%ODFN�FKDUDFWHU
� :��5HYHUVH�FKDUDFWHU



3$57�,,,��&200$1'6
&KDSWHU����&RPPDQG�'HVFULSWLRQV�������/D\RXW�&RPPDQGV

���� 63���3'/

JJ� &KDUDFWHU�KRUL]RQWDO�PDJQLILFDWLRQ
� ��WR����LQ�PDJQLILFDWLRQV�


 7ZR�GLJLW�GHVLJQDWLRQ�HQDEOHV
� ��PDJQLILFDWLRQV�LQ�����XQLWV
� ������a���������WR�����PDJQLILFDWLRQV��

KK� &KDUDFWHU�YHUWLFDO�PDJQLILFDWLRQ
� ��WR����LQ�PDJQLILFDWLRQV�


 7ZR�GLJLW�GHVLJQDWLRQ�HQDEOHV
� ��PDJQLILFDWLRQV�LQ�����XQLWV
� ������a���������WR�����PDJQLILFDWLRQV��

�MM� )LQH�DGMXVWPHQW�RI�FKDUDFWHU�
WR�FKDUDFWHU�VSDFH��RPLVVLEOH�
1XPEHU�RI�VSDFH�GRWV�EHWZHHQ�FKDU�
DFWHUV
���WR�����LQ�GRWV�
���,QFUHDVH
� ��'HFUHDVH

NN�OO��'HVLJQDWHV�WKH�EROG�FKDUDFWHU
� �RPLVVLEOH��
� NN���1XPEHU�RI�KRUL]RQWDO�VKLIW�GRWV

���WR�����LQ�GRWV�
� OO��1XPEHU�RI�YHUWLFDO�VKLIW�GRWV

���WR�����LQ�GRWV�

P� 7\SH�RI�WKH�FKHFN�GLJLW�WR�EH�DWWDFKHG
�� �RPLVVLEOH�

� ��0RGXOXV���
� �����'UDZV�GDWD�DQG�FKHFN�GLJLW�

� ��0RGXOXV���
� �����'UDZV�GDWD�DQG�FKHFN�GLJLW�

� ��'%3�0RGXOXV���
� �����'UDZV�FKHFN�GLJLW�RQO\�
� �����DV�RI�9������RQO\�

�RRRRRRRRRR� ,QFUHPHQW�DQG�GHFUHPHQW
� �RPLVVLEOH�
� 6NLS�YDOXH
� �����������WR�����������
� ���,QFUHPHQW
�� ���'HFUHPHQW
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3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ����

SS� 1XPEHU�RI�]HURV�WR�EH�VXSSUHVVHG
���WR���

TTT���TTT��'DWD�VWULQJ�WR�EH�SULQWHG
� �RPLVVLEOH��DV�RI�9�����
� 0D[������GLJLWV

UU����UU����/LQN�ILHOG�QXPEHU
� �RPLVVLEOH��DV�RI�9�����
� ���WR�������WR����FDQ�EH�DOVR�XVHG��
� 8S�WR����ILHOGV�FDQ�EH�GHVLJQDWHG
� XVLQJ�
�
�

7H[W�IRUPDW� >)V��DDDD�EEEE���FF���GG�
7\SH����RXWOLQH�IRQW� ����������H�I���JJJJ�KKKK����MMM�

� ���P��RRRRRRRRRR�SS�
�����TTT���TTT�UU��UU������
�����UU���@

)XQFWLRQ� 6HW�WKH�IRUPDW�WR�LQGLFDWH�WKH�SRVLWLRQ�RQ�WKH
ODEHO��DW�ZKLFK�WKH�RXWOLQH�IRQW�LV�WR�EH�SULQWHG
DQG�KRZ�LW�LV�WR�EH�SULQWHG�

3DUDPHWHUV� DDDD�� 3ULQW�RULJLQ�RI�;�FR�RUGLQDWH�RI�WKH
� FKDUDFWHU�VWULQJ
� )L[HG�DV���GLJLWV��LQ�����PP�XQLWV�

EEEE�� 3ULQW�RULJLQ�RI�<�FR�RUGLQDWH�RI�WKH
� FKDUDFWHU�VWULQJ
� )L[HG�DV���GLJLWV��LQ�����PP�XQLWV�

FF�� &KDUDFWHU�VWULQJ�QXPEHU����WR���

GG� 5RWDWLRQDO�DQJOHV�RI�D�FKDUDFWHU�DQG
� FKDUDFWHU�VWULQJ

��������FKDU�������FKDU��VWULQJ�
� ���������FKDU��������FKDU��VWULQJ�
� ����������FKDU���������FKDU��VWULQJ�
� ����������FKDU���������FKDU��VWULQJ�

H� 7\SH�RI�IRQW
� $��)217���+HOYHWLFD�EROG�
� %��)217���+HOYHWLFD�EROG
� ����SURSRUWLRQDO�
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I� 6HOHFWV�WKH�EODFN�FKDUDFWHU�RU�UHYHUVH
� FKDUDFWHU�
� %��%ODFN�FKDUDFWHU
� :��5HYHUVH�FKDUDFWHU

JJJJ� &KDUDFWHU�ZLGWK
� �����WR�������LQ�����PP�XQLWV�

KKKK� +HLJKW�RI�WKH�FKDUDFWHU
� �����WR�������LQ�����PP�XQLWV�

�MMM� )LQH�DGMXVWPHQW�RI�FKDUDFWHU�WR�
� FKDUDFWHU�VSDFH��RPLVVLEOH��

1XPEHU�RI�VSDFH�GRWV�EHWZHHQ
�������������FKDUDFWHUV�����WR������LQ�GRWV�
����������������LQFUHDVH�����GHFUHDVH

P� 7\SH�RI�WKH�FKHFN�GLJLW�WR�EH�DWWDFKHG
� �RPLVVLEOH�

����0RGXOXV���
������'UDZV�GDWD�DQG�FKHFN�GLJLW�
����0RGXOXV���
������'UDZV�GDWD�DQG�FKHFN�GLJLW�
����'%3�0RGXOXV���
������'UDZV�FKHFN�GLJLW�RQO\�
������DV�RI�9�����

�RRRRRRRRRR�,QFUHPHQW�����DQG�GHFUHPHQW
� ������RPLVVLEOH�

SS� =HUR�VXSSUHVVLRQ��RPLVVLEOH�
1XPEHU�RI�]HURV�WR�EH�VXSSUHVVHG

� ���WR���

TTT���TTT��'DWD�VWULQJ�WR�EH�SULQWHG
� ���RPLVVLEOH��DV�RI�9�����

0D[������GLJLWV

UU������UU����/LQN�ILHOG�QXPEHU
� �RPLVVLEOH��DV�RI�9�����

���WR�������WR����FDQ�DOVR�EH�XVHG�
� 8S�WR����ILHOGV�FDQ�EH�GHVLJQDWHG
� � XVLQJ�
�
�
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3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ����

([SODQDWLRQ� &KDUDFWHU�VWULQJ�QXPEHU�

:KHQ�GUDZLQJ�E\�WKH�7H[W�'DWD�FRPPDQG��WKH
IRUPDW�GHVLJQDWHG�E\�WKH�FKDUDFWHU�VWULQJ
QXPEHU�LV�VHOHFWHG�

3ULQW�RULJLQ�RI�FR�RUGLQDWHV�

,I�SULQWLQJ�ERWWRP�ILUVW��VWDQGDUG���IRU�WRS�ILUVW
SULQWLQJ��VWDUW�DQG�HQG�SRLQWV�DUH�UHYHUVHG�

7KH�SULQW�RULJLQ�RI�FR�RUGLQDWHV�PXVW�EH�VHW�VR
WKDW�WKH�UHVXOW�RI�FKDUDFWHU�GUDZLQJ�ZLOO�EH
ZLWKLQ�WKH�HIIHFWLYH�SULQW�DUHD��VHH�XQGHU�0HGLD
LQ�6HFWLRQ������3URJUDPPLQJ�&RQVLGHUDWLRQV�
VHW�E\�WKH�6HW�/DEHO�6L]H�FRPPDQG�

)RU�FKDUDFWHU�ZLGWK�DQG�KHLJKW��VHH�$SSHQGL[
&��&KDUDFWHUV��)RU�W\SH�RI�IRQW��VHH�$SSHQGL[
)��)RQWV��)RU�SULQWRXWV��VHH�$SSHQGL[�)��)RQWV�

/DEHO

3DSHU�IHHG�GLUHFWLRQ

�
;

<

%DFNLQJ�SDSHU

(IIHFWLYH
SULQW�OHQJWK

(IIHFWLYH�SULQW
ZLGWK

2ULJLQ�RI�FR�
RUGLQDWHV
������

3ULQW�RULJLQ
RI�FR�RUGLQDWHV

6DPSOH
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)LQH�DGMXVWPHQW�RI�FKDUDFWHU�WR�FKDUDFWHU
VSDFH�

,I�QR�FKDUDFWHU�WR�FKDUDFWHU�VSDFH�LV�VSHFLILHG
RU�WKH�QXPEHU�RI�VSDFH�GRWV�EHWZHHQ�FKDUDF�
WHUV�LV����GUDZLQJ�ZLOO�WDNH�SODFH�DFFRUGLQJ�WR
WKH�KRUL]RQWDO�VSDFLQJ�SURSRUWLRQDO�VSDFLQJ
GHWHUPLQHG�IRU�HDFK�FKDUDFWHU��,I�FKDUDFWHU�WR�
FKDUDFWHU�VSDFH�LV�VSHFLILHG��GUDZLQJ�ZLOO�WDNH
SODFH�DFFRUGLQJ�WR�WKH�YDOXH�REWDLQHG�E\�DGG�
LQJ�WKH�FKDUDFWHU�VSDFLQJ�SURSRUWLRQDO�VSDFLQJ
WR�WKH�VSHFLILHG�YDOXH�

7KH�KRUL]RQWDO�VSDFLQJ�SURSRUWLRQDO�VSDFLQJ
DUH�LQFUHDVHG�RU�GHFUHDVHG�GHSHQGLQJ�RQ�WKH
FKDUDFWHU�VL]H�

$�%�&

$�%�&

3RLQW�RI
RULJLQ

�+RUL]RQWDO�VSDFLQJ�SURSRUWLRQDO
VSDFLQJ��î�KRUL]RQWDO�PDJQLILFDWLRQ

3RLQW�RI�RULJLQ�RI
QH[W�FKDU�

1R��RI�ILQH�DGMXVW�VSDFH
GRWV�EHWZHHQ�FKDUDFWHUV
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3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ����

5RWDWLRQDO�DQJOHV�RI�D�FKDUDFWHU�DQG�VWULQJ�

6HOHFWLRQ�RI�FKDUDFWHU�EDFNJURXQG�

)RU�ELWPDS�IRQWV�

$�UHYHUVH�OHWWHU�LV����î�PDJQLILFDWLRQV��GRWV
ZLGHU�DQG�ORQJHU�WKDQ�D�EODFN�OHWWHU��,Q�WKLV
FDVH��WKH�PDJQLILFDWLRQ�LV�WKH�KRUL]RQWDO�PDJ�
QLILFDWLRQ�RU�YHUWLFDO�PDJQLILFDWLRQ�ZKLFKHYHU�LV
ODUJHU�

)RU�RXWOLQH�IRQWV�

$�UHYHUVH�OHWWHU�LV�ZLGHU�DQG�ORQJHU�WKDQ�D
EODFN�OHWWHU��+HUH�WKH�QXPEHU�RI�GRWV�WR�EH�LQ�
FUHDVHG�YDULHV�DFFRUGLQJ�WR�WKH�FKDUDFWHU�VL]H�

%ROG�FKDUDFWHU�GHVLJQDWLRQ�

2ULJLQ

������� �������� ��������� ���������

6DPSOH

��
���

+RUL]RQWDOO\
EROG

9HUWLFDOO\
EROG

9HUWLFDOO\�
KRUL]RQWDOO\

EROG

+RUL]RQWDOO\
EROG

9HUWLFDOO\
EROG

9HUWLFDOO\�
KRUL]RQWDOO\

EROG
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&KHFN�GLJLW�WR�EH�DWWDFKHG�

:KHQ�0RGXOXV����RU�0RGXOXV����LV�VHOHFWHG�
WKH�FKHFN�GLJLW�RI�D�GDWD�URZ�LV�FDOFXODWHG�DQG
DWWDFKHG�WR�WKH�GDWD�URZ�IRU�GUDZLQJ��:KHQ
0RGXOXV����LV�GHVLJQDWHG�DQG�WKH�GDWD�LQ�
FOXGHV�DQ\�GDWD�RWKHU�WKDQ�WKH�QXPHUDOV��WKH
GDWD�URZ�ZLOO�QRW�EH�GUDZQ��:KHQ�0RGXOXV���
LV�GHVLJQDWHG�DQG�WKH�GDWD�LQFOXGHV�DQ\�FKDU�
DFWHU�RWKHU�WKDQ�&2'(����QR�GUDZLQJ�ZLOO�WDNH
SODFH�

:KHQ�'%3�0RGXOXV����LV�VHOHFWHG��WKH�FKHFN
GLJLW�RI�D�GDWD�URZ�LV�FDOFXODWHG�DQG�RQO\�WKH
FKHFN�GLJLW�LV�GUDZQ��:KHQ�WKH�GDWD�LQFOXGHV
DQ\�GDWD�RWKHU�WKDQ�WKH�QXPHUDOV��KRZHYHU�
GUDZLQJ�LV�QRW�SHUIRUPHG�


 '%3�0RGXOXV����LV�0RGXOXV����IRU
�����'HXWVFKH�%XQGHVSRVW�3RVWGLHQVW�RQO\�

,QFUHPHQW�GHFUHPHQW�

3ULQWLQJ�LV�SHUIRUPHG�ZKLOH�WKH�GDWD�LV�LQFUH�
PHQWHG�RU�GHFUHPHQWHG�HDFK�WLPH�D�ODEHO�LV
LVVXHG��:KHUH�WKH�GDWD�URZ�LQFOXGHV�DQ\�GDWD
RWKHU�WKDQ�QXPHUDOV��WKH�GDWD�URZ�ZLOO�QRW�EH
GUDZQ��:KHUH�WKH�GDWD�URZ�H[FHHGV�WKH
PD[LPXP�QXPEHU�RI�GLJLWV�������WKH�GDWD�URZ
ZLOO�QRW�EH�GUDZQ��HLWKHU�

,QLWLDO�YDOXH ���� ���� ���� ���� ������
,1&�'(& ��� ��� ��� ��� ��
=HUR�VXS�
SUHVVLRQ

1RW
GHVLJQDWHG

� � � �

�VW�ODEHO ���� ���� ��� ���� ������
�QG�ODEHO ���� ���� ��� ���� ���
�UG�ODEHO ���� ���� ��� ���� ���
�WK�ODEHO ���� ���� ��� ���� ���
�WK�ODEHO ���� ���� ��� ���� ���
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3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ����

=HUR�VXSSUHVVLRQ�

1R��RI�]HURV�WR
EH�VXSSUHVVHG

� � � � � � �

'DWD ���� ���� ���� �$�� ���� ���� ����
3ULQW ���� � �� $�� ��� ���� ����

7KH�OHDGLQJ�]HUR�V��LQ�D�GDWD�URZ�LV�UHSODFHG
E\�D�VSDFH�V��DFFRUGLQJ�WR�WKH�GHVLJQDWHG
QXPEHU�RI�GLJLWV��+RZHYHU��LI�WKH�QXPEHU�RI
GLJLWV�WR�EH�VXSSUHVVHG�LV�JUHDWHU�WKDQ�WKH
GDWD�URZ��WKH�GDWD�URZ�ZLOO�EH�GUDZQ�ZLWKRXW
]HUR�VXSSUHVVLRQ��:KHUH�WKH�GDWD�URZ�H[�
FHHGV�WKH�PD[LPXP�QXPEHU�RI�GLJLWV�������WKH
GDWD�URZ�ZLOO�QRW�EH�GUDZQ�

'DWD�VWULQJ�WR�EH�SULQWHG�

'UDZLQJ�GDWD�FDQ�EH�SURJUDPPHG�E\�GHVLJ�
QDWLQJ�WKH�QXPEHU�RI�GLJLWV�LQ�WKH�ODVW�SD�
UDPHWHU�JURXS��8S�WR�����GLJLWV�FDQ�EH�SULQWHG�
�,I�WKH�QXPEHU�RI�GLJLWV�H[FHHGV������H[FHHG�
LQJ�GDWD�ZLOO�EH�GLVFDUGHG��

)RU�WKH�FKDUDFWHU�FRGH�WDEOH��UHIHU�WR�WKH�FKDU�
DFWHU�FRGH�WDEOH�LQ�$SSHQGL[�&��&KDUDFWHUV�

/LQN�ILHOG�QXPEHU�

7KH�OLQN�ILHOG�QXPEHU�FDQ�EH�SURJUDPPHG�E\
GHVLJQDWLQJ�LW�DW�WKH�HQG�RI�WKH�ODVW�SDUDPHWHU
JURXS��$IWHU�WKH�OLQN�ILHOG�QXPEHU�LV�GHVLJQDWHG
XVLQJ�WKH�)RUPDW�FRPPDQG��WKH�GDWD�VWULQJV
DUH�OLQNHG�E\�WKH�OLQN�ILHOG�GDWD�FRPPDQG�WR
GUDZ�DQ�LPDJH�

8S�WR����ILHOGV�FDQ�EH�OLQNHG�

)RU�H[DPSOHV��VHH�$SSHQGL[�(��([DPSOHV�
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1RWHV� 7KH�FKHFN�GLJLW�DWWDFK��LQFUHPHQW�GHFUHPHQW�
DQG�]HUR�VXSSUHVV�SURFHVVHV�DUH�SHUIRUPHG
DFFRUGLQJ�WR�WKH�IROORZLQJ�SULRULW\��,I�DQ\�RI�WKH
FRQGLWLRQV�LV�LPSURSHU��QR�GUDZLQJ�ZLOO�WDNH
SODFH�

)RU�H[DPSOH��WKH�]HUR�V��LV�UHSODFHG�E\�D
VSDFH�V��DV�D�UHVXOW�RI�]HUR�VXSSUHVVLRQ�EXW
WKH�PRGXOXV����GHVLJQDWHG�WR�EH�DWWDFKHG
FDQQRW�EH�FDOFXODWHG�

,QFUHPHQW�GHFUHPHQW�!�]HUR�VXSSUHVVLRQ�!
DWWDFKPHQW�RI�FKHFN�GLJLW�

8S�WR����ILHOGV�IRU�ZKLFK�LQFUHPHQWLQJ�GHFUH�
PHQWLQJ�KDV�EHHQ�GHVLJQDWHG�FDQ�EH�GUDZQ��,I
D�WRWDO�RI�ELWPDS�IRQW��RXWOLQH�IRQW�RU�EDUFRGH
LQFUHPHQW�GHFUHPHQW�ILHOGV�H[FHHGV����
GUDZLQJ�ZLOO�WDNH�SODFH�ZLWKRXW�LQFUHPHQW�
LQJ�GHFUHPHQWLQJ�DQ\�H[FHVVLYH�ILHOG��7KH�ILHOG
WR�EH�LQFUHPHQWHG�RU�GHFUHPHQWHG�LV�LQFUH�
PHQWHG�RU�GHFUHPHQWHG�XQWLO�WKH�&OHDU�,PDJH
%XIIHU�FRPPDQG��>&F@��LV�WUDQVPLWWHG�

([DPSOH�

�� )RUPDW�FRPPDQG
� �,QFUHPHQW�FKDUDFWHU�VWULQJ�1R�����������
�� )RUPDW�FRPPDQG
� �1R�LQFUHPHQWLQJ�IRU�FKDUDFWHU�1R������
�� )RUPDW�FRPPDQG
� �,QFUHPHQW�FKDUDFWHU�VWULQJ�1R�����������
�� &OHDU�,PDJH�%XIIHU�FRPPDQG
�� 'DWD�FRPPDQG
� �FKDUDFWHU�VWULQJ�1R������³����´�
�� 'DWD�FRPPDQG
� �FKDUDFWHU�VWULQJ�1R������³$%�´�
�� 'DWD�FRPPDQG
� �FKDUDFWHU�VWULQJ�1R������³����´�
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3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ����

�� ,VVXH�FRPPDQG����ODEHOV�

�� ,VVXH�FRPPDQG����ODEHO�

����&OHDU�,PDJH�%XIIHU�FRPPDQG

����'DWD�FRPPDQG
�������FKDUDFWHU�VWULQJ�1R������³�����´�
����,VVXH�FRPPDQG����ODEHO�

7KH�%LWPDS�7H[W�)RUPDW�FRPPDQG�PD\�EH
FRQQHFWHG�WR�WKH�2XWOLQH�7H[W�)RUPDW�FRP�
PDQG�ZKHQ�WUDQVPLWWHG�RU�YLFH�YHUVD�

����

$%�������

����

$%�������

����

$%�������

�����
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:KHQ�WKH�GUDZLQJ�GDWD�LV�FKDQJHG�SHU�ODEHO
LVVXH�GXULQJ�SULQWLQJ��WKH�ILHOG�RI�WKH�GUDZLQJ
GDWD�IRU�WKH�SUHYLRXV�ODEHO�LV�DXWRPDWLFDOO\
FOHDUHG�XVLQJ�WKH�FKDUDFWHU�VWULQJ�QXPEHU�
WKHQ�WKH�QH[W�GUDZLQJ�GDWD�LV�SULQWHG��7KHUH�
IRUH��WKH�FKDUDFWHU�VWULQJ�QXPEHU�WKDW�GLIIHUV
DFFRUGLQJ�WR�WKH�GUDZLQJ�ILHOGV�VKRXOG�EH�GHV�
LJQDWHG��6LQFH�WKH�DXWRPDWLF�ILHOG�FOHDU�LV�QRW
SHUIRUPHG�EHWZHHQ�WKH�&OHDU�FRPPDQG
�>&F@��DQG�,VVXH�FRPPDQG��>3L@���WKH�IL[HG
GDWD�PD\�EH�GUDZQ�XVLQJ�WKH�VDPH�FKDUDFWHU
VWULQJ�QXPEHU��,Q�WKLV�FDVH��WKH�)RUPDW�FRP�
PDQG�DQG�'DWD�FRPPDQG�VKRXOG�EH�VHQW�DO�
WHUQDWHO\���$IWHU�WKH�,VVXH�FRPPDQG�LV�VHQW�
WKH�ILHOGV�ZLWK�WKH�VDPH�FKDUDFWHU�VWULQJ�QXP�
EHU�DUH�DXWRPDWLFDOO\�FOHDUHG�XQWLO�WKH�&OHDU
FRPPDQG�LV�VHQW��

:KHQ�FKDUDFWHUV�RYHUODS�GXH�WR�WKH�FKDUDFWHU�
WR�FKDUDFWHU�VSDFH�ILQH�DGMXVWPHQW��WKH�RXWOLQH
IRQW�LV�QRW�SDLQWHG�SURSHUO\��3URJUDP�WKH�ILQH
DGMXVW�YDOXH�VR�WKDW�FKDUDFWHUV�ZLOO�QRW�RYHUODS�
$OVR��ZKHQ�GUDZLQJV�VXFK�DV�OLQHV�RU�FKDUDF�
WHUV�DUH�RQ�WKH�RXWOLQH�IRQW�GUDZLQJ�SRVLWLRQ�
WKH�RXWOLQH�IRQW�LV�QRW�SDLQWHG�SURSHUO\��3UR�
JUDP�WKH�ILQH�DGMXVW�YDOXH�VR�WKDW�WKH�GUDZLQJ
ZLOO�QRW�RYHUODS�

7KH�OLQN�ILHOG�GHVLJQDWLRQ�LV�FOHDUHG�E\�RPLWWLQJ
WKH�OLQN�ILHOG�GHVLJQDWLRQ�XVLQJ�WKH�VDPH�FKDU�
DFWHU�VWULQJ�QXPEHU�DQG�UHIRUPDWWLQJ�GDWD��7KH
OLQN�ILHOG�GHVLJQDWLRQ�FDQ�EH�DOVR�FOHDUHG�E\
WKH�&OHDU�,PDJH�%XIIHU�FRPPDQG�

$�SULQW�GDWD�VWULQJ�DQG�OLQN�ILHOG�QXPEHU�FDQQRW
EH�SURJUDPPHG�DW�WKH�VDPH�WLPH��,I�SULQW�GDWD
LV�VHW��L�H��WKH�ILUVW�GLJLW�LV�QRW�WKH�V\PERO�
�
��DOO
GDWD�ZLOO�EH�UHJDUGHG�DV�SULQW�GDWD��LQFOXGLQJ�
�

DQG�OLQN�GDWD�

$OVR�VHH� %LWPDS�7H[W�'DWD�FRPPDQG
2XWOLQH�7H[W�)RUPDW�FRPPDQG
%DUFRGH�)RUPDW�FRPPDQG
)RU�H[DPSOHV��VHH�$SSHQGL[�(��([DPSOHV�
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%DUFRGH�IRUPDW� >)E����@
�VHH�)RUPDWV�IRU�YDULRXV�W\SHV�EHORZ�

)XQFWLRQ� 6HW�WKH�IRUPDW�WR�LQGLFDWH�WKH�SRVLWLRQ�RQ�WKH
ODEHO��DW�ZKLFK�WKH�EDUFRGH�LV�WR�EH�SULQWHG�DQG
KRZ�LW�LV�WR�EH�SULQWHG�

)RU�83&�($1��&2'(����&2'(����
8&&�($1����

)RUPDW���7\SH��� >)E��DDDD�EEEE���FF���N���G�H�S�
�OOOO���II����QQQQQQQQQQ�TT���RRR�
�VVV���VVV�WW��WW������WW���@

)RU������&2'(����06,��1:��

)RUPDW���7\SH��� >)E��DDDD�EEEE���FF���N���G�H�S�U�
�OOOO���II�JJ�KK�LL�MM�
��QQQQQQQQQQ�TT�
�VVV���VVV�WW��WW������WW���@

�)RU�3')�����WZR�GLPHQVLRQDO�FRGH�
DV�RI�9������

)RUPDW���7\SH��� >)E��DDDD�EEEE���FF���N���G�H�
�OOOO���II�JJ�
�VVV���VVV�WW��WW������WW���@

)RU�0D[L&RGH��WZR�GLPHQVLRQDO�FRGH�
DV�RI�9������

)RUPDW��7\SH��� >)E��DDDD�EEEE���FF���N���G�H�
�II�JJ�K�@
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3DUDPHWHUV�IRU�DOO�W\SHV� DDDD�� 3ULQW�RULJLQ�RI�;�FR�RUGLQDWH�RI�WKH
� EDUFRGH

)L[HG�DV���GLJLWV��LQ�����PP�XQLWV�

EEEE� 3ULQW�RULJLQ�RI�<�FR�RUGLQDWH�RI�WKH
� EDUFRGH

)L[HG�DV���GLJLWV��LQ�����PP�XQLWV�

FF�� %DUFRGH�QXPEHU����WR���

���

VVV���VVV��'DWD�VWULQJ�WR�EH�SULQWHG
� �RPLVVLEOH�

0D[������GLJLWV��+RZHYHU��LW�YDULHV
� DFFRUGLQJ�WR�WKH�W\SH�RI�EDUFRGH�

WW������WW����/LQN�ILHOG�QXPEHU��RPLVVLEOH�
���WR�������WR����FDQ�DOVR�EH�XVHG�
8S�WR����ILHOGV�FDQ�EH�GHVLJQDWHG

� XVLQJ�
�
�

3DUDPHWHUV�IRU�7\SH��� G� 7\SH�RI�EDUFRGH
� � ��-$1���($1�
� ���-$1����($1��
� � ��83&�(
� � ��($1�������GLJLWV
� � ��($1�������GLJLWV
� � ��&2'(���
� �����ZLWK�DXWR�FRGH�VHOHFWLRQ�
� $��&2'(���
� �����ZLWKRXW�DXWR�FRGH�VHOHFWLRQ�
� &��&2'(��
� *��83&�(�����GLJLWV
� +��83&�(�����GLJLWV
� , ��($1������GLJLWV
� - ��($1������GLJLWV
� .��83&�$
� / ��83&�$�����GLJLWV
� 0��83&�$�����GLJLWV
� 1��8&&�($1���
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� H� 7\SH�RI�FKHFN�GLJLW
� � ��:LWKRXW�DWWDFKLQJ�FKHFN�GLJLW

� ��&KHFN�GLJLW�FKHFN
�����:3& 0RGXOXV���
�����&2'(�� 0RGXOXV���
� ��&2'(��� 36(8'2����

� ���&KHFN�GLJLW�DXWR�DWWDFKPHQW����
��:3& 0RGXOXV���
��&2'(�� 0RGXOXV���
��&2'(��� 36(8'2����
��8&&�($1��� 0RG����������

���&KHFN�GLJLW�DXWR�DWWDFKPHQW����
� ��:3&�0RGXOXV������3ULFH�&�'
� ����GLJLWV

� ��&KHFN�GLJLW�DXWR�DWWDFKPHQW����
��:3&�0RGXOXV������3ULFH�&�'

�� ������GLJLWV

II� ��PRGXOH�ZLGWK
���WR�����LQ�GRWV�

N� 5RWDWLRQ�DQJOH�RI�EDUFRGH
������
�������
��������
�������

OOOO� %DUFRGH�KHLJKW
�����WR�������LQ�����PP�XQLWV�

�QQQQQQQQQQ� ,QFUHPHQW�����RU�GHFUHPHQW����
� 6NLS�YDOXH

�����������WR�����������

� RRR� /HQJWK�RI�WKH�:3&�JXDUG�EDU
� �RPLVVLEOH�

����WR������LQ�����PP�XQLWV�

S� 6HOHFWLRQ�RI�SULQW�RU�QRQ�SULQW�RI
� QXPHUDOV�XQGHU�EDUV��RPLVVLEOH�

� ��1RQ�SULQW
� ��3ULQW

TT� 1XPEHU�RI�]HURV�WR�EH�VXSSUHVVHG
� �RPLVVLEOH�����WR���
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3DUDPHWHUV�IRU�7\SH��� G� 7\SH�RI�EDUFRGH
� ���06,

���,QWHUOHDYHG���RI����,7)�
� ���&2'(����VWDQGDUG�

���1:�
� ���-$1����($1��
� %��&2'(����IXOO�$6&,,�
� 2��,QGXVWULDO������DV�RI�9�����

H�������7\SH�RI�FKHFN�GLJLW
� ���:LWKRXW�DWWDFKLQJ�FKHFN�GLJLW

���&KHFN�GLJLW�FKHFN
� ��&2'(�� 0RGXOXV���
� ��06, ,%0�0RGXOXV���
� ��,7) 0RGXOXV���
� ��,QGXVWULDO���RI�� 0RGXOXV�FKHFN

� ����FKDUDFWHU
���&KHFN�GLJLW�DXWR�DWWDFKPHQW����

� ��&2'(�� 0RGXOXV���
����06, � ,%0�PRGXOXV���
����,7) 0RGXOXV���
� ��,QGXVWULDO���RI�� 0RGXOXV�FKHFN

� ����FKDUDFWHU
���&KHFN�GLJLW�DXWR�DWWDFKPHQW����
����06,� ,%0�PRGXOXV�����

��������,%0�PRGXOXV���
�����������������L��,7)� '%3�0RGXOXV���

���&KHFN�GLJLW�DXWR�DWWDFKPHQW����
����06,� �� ���������,%0�PRGXOXV���

� ������������������������������,%0�PRGXOXV���

II� 1DUURZ�EDU�ZLGWK
�������������WR�����LQ�GRWV�

JJ��� 1DUURZ�VSDFH�ZLGWK
� ���WR�����LQ�GRWV�

KK� ��:LGH�EDU�ZLGWK
� �����WR�����LQ�GRWV�

� LL� ��:LGH�VSDFH�ZLGWK
� �����WR�����LQ�GRWV�
� )RU�LQGXVWULDO���RI����WKH�YDOXH�LV
�� ���IL[HG�WR���
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MM� &KDUDFWHU�WR�FKDUDFWHU�VSDFH�ZLGWK
� ���WR�����LQ�GRWV�
� ,Q�FDVH�RI�06,�DQG�,7)��FKDUDFWHU�WR�
� FKDUDFWHU�VSDFH�ZLGWK�LV�VHW�WR���

N� 5RWDWLRQ�DQJOH�RI�EDUFRGH
������
�������
��������
�������

OOOO� %DUFRGH�KHLJKW
�����WR�������LQ�����PP�XQLWV�

�QQQQQQQQQQ� ,QFUHPHQW�����RU�GHFUHPHQW����
� �RPLVVLEOH�
� 6NLS�YDOXH

�����������WR�����������

S� 6HOHFWLRQ�RI�SULQW�RU�QRQ�SULQW�RI
� QXPHUDOV�XQGHU�EDUV��RPLVVLEOH�

� ��1RQ�SULQW
� ��3ULQW

TT� 1XPEHU�RI�]HURV�WR�EH�VXSSUHVVHG
� �RPLVVLEOH�����WR���

U� 5HVWULFWHG�DXWR�DWWDFKPHQW�RI
� VWDUW�VWRS�FRGH��RPLVVLEOH��²�LI�WKLV
� SDUDPHWHU�LV�OHIW�RXW��WKH�SULQWHU�ZLOO
� DGG�VWDUW�VWRS�FRGH�DXWRPDWLFDOO\�
� 1��6WDUW�VWRS�FRGH�XQDWWDFKHG
� 7��$WWDFKPHQW�RI�VWDUW�FRGH�RQO\
� 3��$WWDFKPHQW�RI�VWRS�FRGH�RQO\

3DUDPHWHUV�IRU�7\SH��� G� 7\SH�RI�EDUFRGH
�� 3��3')�����WZR�GLPHQVLRQDO�FRGH�

H� 6HFXULW\�OHYHO
���/HYHO��
���/HYHO��
��� ���
���/HYHO��

II� ��PRGXOH�ZLGWK
���WR�����LQ�GRWV�
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� JJ�� 1XPEHU�RI�FROXPQV��VWULQJV�
���WR���

N� 5RWDWLRQ�DQJOH�RI�EDUFRGH
������
�������
��������
�������

OOOO� %DU�URZ�KHLJKW
�����WR�������LQ�����PP�XQLWV�

3DUDPHWHUV�IRU�7\SH��� G� 7\SH�RI�EDUFRGH
=��0D[L&RGH��WZR�GLPHQVLRQDO�FRGH�

H� 0D[L&RGH�PRGH�GHVLJQDWLRQ
� �RPLVVLEOH�

���0RGH����GHIDXOW�
���0RGH��
���0RGH��
���0RGH��

2QO\�PRGHV���������DQG��
DUH�VXSSRUWHG��RWKHUZLVH�WKH
GHVLJQDWLRQ�LV�FRUUHFWHG�DV�IROORZV�

0RGH 0RGH�DFWXDOO\�SURFHVVHG
2PLWWHG 0RGH��
0RGH�� 0RGH��
0RGH�� 0RGH��
0RGH�� 0RGH��
0RGH�� 0RGH��
0RGH�� 0RGH��
0RGH�� 0RGH��
0RGH�� 0RGH��
0RGH�� 0RGH��
0RGH�� 0RGH��
0RGH�� 0RGH��

II� &RGH�QXPEHU
� �&RQQHFWLRQ�VHWWLQJ��RPLVVLEOH��

���WR�����GHIDXOW ���

JJ�� 1XPEHU�RI�GLYLGHG�FRGHV
� �&RQQHFWLRQ�VHWWLQJ� �RPLVVLEOH��
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K� $WWDFKPHQW�RI�=LSSHU�EORFN�DQG
� &RQWUDVW�EORFN��RPLVVLEOH�

���1R�DWWDFKPHQW�RI�=LSSHU�EORFN�DQG
�&RQWUDVW�EORFN��GHIDXOW�

���$WWDFKPHQW�RI�=LSSHU�EORFN�DQG
� ����&RQWUDVW�EORFN

���$WWDFKPHQW�RI�=LSSHU�EORFN
���$WWDFKPHQW�RI�&RQWUDVW�EORFN

N� 1RW�XVHG�IRU�WKLV�W\SH�RI�EDUFRGH
� �LQFOXGHG�RQO\�IRU�FRPSDWLELOLW\
� UHDVRQV���ZLOO�EH�LJQRUHG

([SODQDWLRQ� %DUFRGH�QXPEHU�
:KHQ�GUDZLQJ�ZLWK�WKH�%DUFRGH�'DWD�FRP�
PDQG��WKH�IRUPDW�GHVLJQDWHG�E\�WKH�EDUFRGH
QXPEHU�LV�VHOHFWHG�

� 3ULQW�RULJLQ�RI�FR�RUGLQDWHV�
,I�SULQWLQJ�ERWWRP�ILUVW��VWDQGDUG���IRU�WRS�ILUVW
SULQWLQJ��VWDUW�DQG�HQG�SRLQWV�DUH�UHYHUVHG�

7KH�SULQW�RULJLQ�RI�FR�RUGLQDWHV�PXVW�EH�VHW�VR
WKDW�WKH�UHVXOW�RI�EDUFRGH�GUDZLQJ�ZLOO�EH�ZLWKLQ
WKH�HIIHFWLYH�SULQW�DUHD��VHH�XQGHU�0HGLD�LQ

/DEHO

3DSHU�IHHG�GLUHFWLRQ

�
;

<

(IIHFWLYH
SULQW
OHQJWK

2ULJLQ�RI�FR�
RUGLQDWHV
������

(IIHFWLYH
SULQW�ZLGWK

3ULQW�RULJLQ�RI
FR�RUGLQDWHV

%DFNLQJ�SDSHU
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6HFWLRQ������3URJUDPPLQJ�&RQVLGHUDWLRQV��VHW
E\�WKH�6HW�/DEHO�6L]H�FRPPDQG�

7\SH�RI�EDUFRGH�

6HH�$SSHQGL[�%��%DUFRGHV�

7\SH�RI�FKHFN�GLJLW�

:KHUH�QR�FKHFN�GLJLW�LV�DWWDFKHG��WKH�EDUFRGH
RI�WKH�GDWD�URZ�ZLOO�EH�GUDZQ��,I�HDFK�FKHFN
GLJLW�FKHFNHG�DFFRUGLQJ�WR�WKH�W\SH�RI�EDUFRGH
LV�QRUPDO��WKH�EDUFRGH�ZLOO�EH�GUDZQ��,I�WKH
FKHFN�GLJLW�QRW�PHHWLQJ�WKH�UHTXLUHPHQW�LV
GHVLJQDWHG��WKH�EDUFRGH�ZLOO�QRW�EH�GUDZQ�

,Q�WKH�FDVH�RI�WKH�FKHFN�GLJLW�DXWR�DWWDFKPHQW�
HDFK�FKHFN�GLJLW�LV�DWWDFKHG�DFFRUGLQJ�WR�WKH
W\SH�RI�EDUFRGH�DQG�WKH�EDUFRGH�LV�GUDZQ��,I
WKH�W\SH�RI�EDUFRGH�LV�&RGH����&RGH�����ZLWK
DXWR�FRGH�VHOHFWLRQ���RU�8&&�($1�����WKH
FKHFN�GLJLW�ZLOO�DOZD\V�EH�DWWDFKHG�UHJDUGOHVV
RI�WKH�GHVLJQDWLRQ�RI�WKH�W\SH�RI�FKHFN�GLJLW�

,I�WKH�EDUFRGH�LV�RI�W\SH�($1�RU�83&��WKH
GHVLJQDWLRQ�RI�QR�FKHFN�GLJLW�DWWDFKPHQW
DXWRPDWLFDOO\�DVVXPHV�WKH�FKHFN�GLJLW�FKHFN�
'%3�0RGXOXV����LV�IRU�'HXWVFKH�%XQGHVSRVW
3RVWGLHQVW�RQO\�
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%DU�ZLGWK��VSDFH�ZLGWK�DQG�FKDUDFWHU�WR�
FKDUDFWHU�VSDFH�

'HVLJQDWH�WKH�EDU��VSDFH��DQG�FKDUDFWHU�WR�
FKDUDFWHU�VSDFH�ZLGWKV�DFFRUGLQJ�WR�WKH�W\SH
RI�EDUFRGH��1RWH�WKDW�WKH�GHVLJQDWHG�SURSHU
YDOXH�GLIIHUV�DFFRUGLQJ�WR�WKH�URWDWLRQDO�DQJOH
RI�EDUFRGH��W\SH��QXPEHU�RI�GLJLWV��SULQW�VSHHG�
SDSHU�DQG�ULEERQ�XVHG��HWF��([DPSOHV�RI�VXFK
GHVLJQDWLRQV�DUH�OLVWHG�EHORZ�����GRW� �����PP�

)RU�-$1��($1��83&��&2'(����&2'(����
8&&�($1����RU�3')����D���WR���PRGXOH
ZLGWK�LV�FDOFXODWHG�DXWRPDWLFDOO\�ZKHQ�D���
PRGXOH�ZLGWK�LV�GHVLJQDWHG�

��PRGXOH ��PRGXOHV ��PRGXOHV ��PRGXOHV ��PRGXOHV ��PRGXOHV7\SH�RI�EDUFRGH

%DU�6SDFH %DU�6SDFH %DU�6SDFH %DU�6SDFH %DU�6SDFH %DU�6SDFH

-$1��($1��83& � � � �� � �

&2'(
��

� � � � � �

&2'(����
($1���

� � � � � �

3')��� � � � � �� ��

7\SH�RI�EDUFRGH 1DUURZ :LGH &KDUDFWHU�WR�FKDUDFWHU
%DU 6SDFH %DU 6SDFH

06, � � � � �
,7) � � � � �
&2'(�� � � � � �
1:� � � � � �
,QGXVWULDO���RI�� � � � � �

:KHQ�1:��LV�XVHG��WUDQVPLVVLRQ�RI�WKH�VSDFH
FKDUDFWHU�DVVXPHV�WKH�VSDFH�RI��QDUURZ
VSDFH�î����GRWV��,Q�WKLV�FDVH��WKH�VSDFH�LV
PD[������GRWV�
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5RWDWLRQDO�DQJOH�RI�EDUFRGH�

�� ��� ���� ����

,JQRUHG�IRU�0D[L&RGH�

3RLQW�RI�RULJLQ
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%DUFRGH�KHLJKW�

>3')���@

:KHQ�WKH�EDUFRGH�KHLJKW�LV�������EDUFRGH��LQ�
FOXGLQJ�JXDUG�EDU��DQG�QXPHUDOV�XQGHU�EDUV
DUH�QRW�GUDZQ��+RZHYHU��WKH�EDUFRGH�SULQWHG
RQ�WKH�SUHYLRXV�ODEHO�LV�FOHDUHG�

+HLJKW

+HLJKW

+HLJKW

+HLJKW
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/HQJWK�RI�JXDUG�EDU�

7KH�OHQJWK�RI�JXDUG�EDU�LV�YDOLG�RQO\�ZKHQ�WKH
W\SH�RI�EDUFRGH�LV�:3&�

,W�LV�LJQRUHG�LQ�DQ\�RWKHU�FDVHV�

1XPHUDOV�XQGHU�EDUV�

1XPHUDOV�DUH�QRW�RU�SURYLGHG�XQGHU�EDUV�DF�
FRUGLQJ�WKH�SDUDPHWHU�IRU�WKH�SUHVHQFH�RU�DE�
VHQFH�RI�QXPHUDOV�XQGHU�EDUV��7KH�FRQWHQWV�RI
QXPHUDOV�XQGHU�EDUV�WR�EH�SULQWHG�YDU\�DF�
FRUGLQJ�WR�WKH�W\SH�RI�EDUFRGH��7KH�FKDUDFWHU
VHW�RI�QXPHUDOV�XQGHU�EDUV�LV�2&5�%�RU�3UHV�
WLJH�(OLWH��6XFK�QXPHUDOV�DUH�HQODUJHG�RU�UH�
GXFHG�RQO\�KRUL]RQWDOO\�DFFRUGLQJ�WR�WKH�ZLGWK
RI�WKH�EDUFRGH��7KH\�DUH�GUDZQ�YHUWLFDOO\�LQ�WKH
IL[HG�RQH�PDJQLILFDWLRQ�

6WDUW�6WRS�&RGH�

q� 7KLV�SDUDPHWHU�LV�YDOLG�RQO\�ZKHQ�WKH�W\SH
RI�EDUFRGH�LV�&2'(���DQG�1:��

q� :KHUH�WKH�SDUDPHWHU�LV�GHVLJQDWHG��WKH
SURJUDP�ZLOO�QRW�FKHFN�LI�WKH�WUDQVPLW�SULQW
GDWD�LV�ZLWK�D�VWDUW�FRGH�DQG�VWRS�FRGH�

q� :KHQ�WKH�SDUDPHWHU�LV�RPLWWHG�IRU
&2'(���DQG�1:���D�VWDUW�VWRS�FRGH�ZLOO
EH�DWWDFKHG��7KH�FRGH�WR�EH�DGGHG�LV�³
´�IRU
&2'(����DQG�³D´�IRU�1:��

+HLJKW�RI�EDUFRGH

/HQJWK�RI
JXDUG�EDU
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,QFUHPHQW�GHFUHPHQW�

3ULQWLQJ�LV�SHUIRUPHG�ZKLOH�WKH�GDWD�LV�LQFUH�
PHQWHG�RU�GHFUHPHQWHG�HDFK�WLPH�D�ODEHO�LV
LVVXHG��:KHUH�WKH�GDWD�URZ�LQFOXGHV�DQ\�GDWD
RWKHU�WKDQ�QXPHUDOV��WKH�GDWD�URZ�ZLOO�QRW�EH
GUDZQ��:KHUH�WKH�GDWD�URZ�H[FHHGV�WKH
PD[LPXP�QXPEHU�RI�GLJLWV�������WKH�GDWD�URZ
ZLOO�QRW�EH�GUDZQ��HLWKHU�

:KHQ�&2'(�����ZLWKRXW�DXWR�FRGH�VHOHFWLRQ�
LV�XVHG��WKH�QXPEHU�RI�WKH�VWDUW�FRGH��FRGH�$�
FRGH�%�DQG�FRGH�&��GLJLWV�LV�UHJDUGHG�DV���

,QLWLDO�YDOXH ���� ���� ���� ���� ������
,1&�'(& ��� ��� ��� ��� ��

=HUR�VXSSUHV�
VLRQ

1RW�GHVLJ�
QDWHG

� � � �

�VW�ODEHO ���� ���� ��� ���� ������
�QG�ODEHO ���� ���� ��� ���� ���
�UG�ODEHO ���� ���� ��� ���� ���
�WK�ODEHO ���� ���� ��� ���� ���
�WK�ODEHO ���� ���� ��� ���� ���

=HUR�VXSSUHVVLRQ
�QXPEHU�RI�]HURV�WR�EH�VXSSUHVVHG��

� � � � � � �
'DWD ���� ���� ���� �$�� ���� ���� ����
3ULQW ���� � �� $�� ��� ���� ����

7KH�OHDGLQJ�]HUR�V��LQ�D�GDWD�URZ�LV�UHSODFHG
E\�D�VSDFH�V��DFFRUGLQJ�WR�WKH�GHVLJQDWHG
QXPEHU�RI�GLJLWV��+RZHYHU��LI�WKH�QXPEHU�RI
GLJLWV�WR�EH�VXSSUHVVHG�LV�JUHDWHU�WKDQ�WKH
GDWD�URZ��WKH�GDWD�URZ�ZLOO�EH�GUDZQ�ZLWKRXW
]HUR�VXSSUHVVLRQ��:KHUH�WKH�GDWD�URZ�H[�
FHHGV�WKH�PD[LPXP�QXPEHU�RI�GLJLWV�������WKH
GDWD�URZ�ZLOO�QRW�EH�GUDZQ�
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:KHQ�WKH�SULQW�GDWD�LQFOXGLQJ�VWDUW�VWRS�FRGH
LV�VHQW�WR�VHQGLQJ�SULQW�GDWD��WKH�VWDUW�VWRS
FRGH�LV�DOVR�FRXQWHG�DV�D�GLJLW��:KHQ�WKH�EDU�
FRGH�W\SH�LV�-$1��($1��83&�RU�8&&�($1
�����WKH�GDWD�ZLOO�EH�GUDZQ�ZLWKRXW�]HUR�VXS�
SUHVVLRQ�

'DWD�VWULQJ�WR�EH�SULQWHG�

'UDZLQJ�GDWD�FDQ�EH�SURJUDPPHG�E\�GHVLJ�
QDWLQJ�WKH�QXPEHU�RI�GLJLWV�LQ�WKH�ODVW�SD�
UDPHWHU�JURXS��7KH�PD[LPXP�QXPEHU�RI�GLJLWV
WR�EH�SULQWHG�YDULHV�DFFRUGLQJ�WR�WKH�W\SHV�RI
EDUFRGHV��)RU�WKH�EDUFRGH�FRGH�WDEOHV�UHIHU�WR
$SSHQGL[�%��%DUFRGHV�

/LQN�ILHOG�QXPEHU�

7KH�OLQN�ILHOG�QXPEHU�FDQ�EH�SURJUDPPHG�E\
GHVLJQDWLQJ�LW�DIWHU�WKH�V\PERO�
�
�LQ�WKH�ODVW�SD�
UDPHWHU�JURXS��$IWHU�WKH�OLQN�ILHOG�QXPEHU�LV
GHVLJQDWHG�XVLQJ�WKH�IRUPDW�FRPPDQG��WKH
GDWD�VWULQJV�DUH�OLQNHG�E\�WKH�OLQN�ILHOG�GDWD
FRPPDQG�WR�GUDZ�DQ�LPDJH�
8S�WR����ILHOGV�FDQ�EH�OLQNHG�

([SODQDWLRQ�IRU�3')����

6HFXULW\�OHYHO�

7KH�3')����FRQWDLQV�D�IXQFWLRQ�WR�FRUUHFW�D
FRGH�UHDGLQJ�HUURU�XVLQJ�DQ�HUURU�FRUUHFWLQJ
FRGH�ZRUG�DQG�UHVWRUH�QRUPDO�GDWD��7KH�VHFX�
ULW\�OHYHO�LV�GHVLJQDWHG�DFFRUGLQJ�WR�XVDJH�WR
SHUIRUP�WKH�HUURU�FRUUHFWLRQ�IXQFWLRQ�
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6HFXULW\�OHYHO (UURU�&RUUHFWLRQ�$ELOLW\
1XPEHU�RI�HUURU�FRUUHF�

WLRQ�FRGH�ZRUGV

/HYHO�� �
/HYHO�� �
/HYHO�� �
/HYHO�� ��
/HYHO�� ��
/HYHO�� ��
/HYHO�� ���
/HYHO�� ���
/HYHO�� ���

1XPEHU�RI�FROXPQV��VWULQJV��

7KH�QXPEHU�RI�OLQHV�LV�YDULDEOH�LQ�WKH�3')����
7KH�OLQH�OHQJWK��QXPEHU�RI�GDWD�VWULQJV��LV�DOVR
YDULDEOH��7KHUHIRUH��D�V\PERO�FDQ�EH�FUHDWHG
LQ�D�IRUP�WKDW�FDQ�EH�HDVLO\�SULQWHG��E\�FKDQJ�
LQJ�WKH�SURSRUWLRQ�RI�WKH�KHLJKW�DQG�ZLGWK�

7KH�QXPEHU�RI�FROXPQV��GDWD�VWULQJV��LV�YDUL�
DEOH�EHWZHHQ���WR����

,I�WKH�QXPEHU�RI�FROXPQV�LV�VPDOO�ZKHQ�GDWD
DPRXQW�LV�ODUJH�DQG�VHFXULW\�OHYHO�LV�DOVR�KLJK�
GUDZLQJ�PD\�QRW�EH�SHUIRUPHG��7KLV�LV�EH�
FDXVH�WKH�QXPEHU�RI�OLQHV�H[FHHGV����ZKHQ
WKH�QXPEHU�RI�FROXPQV�EHFRPHV�VPDOO���:KHQ
WKH�3)'����LV�XVHG��WKH�QXPEHU�RI�OLQHV�RI
V\PEROV�LV�OLPLWHG�IURP���WR�����

([SODQDWLRQ�IRU�0D[L&RGH�

&RQQHFWLRQ�VHWWLQJ�

)RU�0D[L&RGH��GDWD�FDQ�EH�GLYLGHG�LQWR�D�PD[�
RI���FRGHV�

1RWHV� 7KH�FKHFN�GLJLW�DWWDFK��LQFUHPHQW�GHFUHPHQW�
DQG�]HUR�VXSSUHVV�SURFHVVHV�DUH�SHUIRUPHG
DFFRUGLQJ�WR�WKH�IROORZLQJ�SULRULW\��,I�DQ\�RI�WKH
FRQGLWLRQV�LV�LPSURSHU��QR�GUDZLQJ�ZLOO�WDNH
SODFH�

/RZ

+LJK



3$57�,,,��&200$1'6
&KDSWHU����&RPPDQG�'HVFULSWLRQV�������/D\RXW�&RPPDQGV

���� 63���3'/

)RU�H[DPSOH��WKH�]HUR�V��LV�UHSODFHG�E\�D
VSDFH�V��DV�D�UHVXOW�RI�]HUR�VXSSUHVVLRQ�EXW
WKH�PRGXOXV����GHVLJQDWHG�WR�EH�DWWDFKHG
FDQQRW�EH�FDOFXODWHG�

,QFUHPHQW�GHFUHPHQW�!�]HUR�VXSSUHVVLRQ�!
DWWDFKPHQW�RI�FKHFN�GLJLW

8S�WR����ILHOGV�IRU�ZKLFK�LQFUHPHQWLQJ�GHFUH�
PHQWLQJ�KDV�EHHQ�GHVLJQDWHG�FDQ�EH�GUDZQ��,I
D�WRWDO�RI�ELWPDS�IRQW��RXWOLQH�IRQW�RU�EDUFRGH
LQFUHPHQW�GHFUHPHQW�ILHOGV�H[FHHGV����
GUDZLQJ�ZLOO�WDNH�SODFH�ZLWKRXW�LQFUHPHQW�
LQJ�GHFUHPHQWLQJ�DQ\�H[FHVVLYH�ILHOG��7KH�ILHOG
WR�EH�LQFUHPHQWHG�RU�GHFUHPHQWHG�LV�LQFUH�
PHQWHG�RU�GHFUHPHQWHG�XQWLO�WKH�&OHDU�,PDJH
%XIIHU�FRPPDQG��>&F@��LV�WUDQVPLWWHG�

([DPSOH�

q� )RUPDW�FRPPDQG��,QFUHPHQW�FKDUDFWHU
VWULQJ�1R����������

q� )RUPDW�FRPPDQG��,QFUHPHQW�FKDUDFWHU
VWULQJ�1R����������

q� &OHDU�,PDJH�%XIIHU�FRPPDQG

q� 'DWD�FRPPDQG��FKDUDFWHU�VWULQJ�1R����
³����´�

q� 'DWD�FRPPDQG��FKDUDFWHU�VWULQJ�1R����
³����´�
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q� ,VVXH�FRPPDQG����ODEHOV�

q� ,VVXH�FRPPDQG����ODEHO�

q� &OHDU�,PDJH�%XIIHU�FRPPDQG

q� 'DWD�FRPPDQG��FKDUDFWHU�VWULQJ�1R�����
³����´�

q� ,VVXH�FRPPDQG����ODEHO�

0RUH�WKDQ�RQH�%DUFRGH�)RUPDW�FRPPDQG�FDQ
EH�FRQQHFWHG�ZKHQ�WUDQVPLWWHG�

������

������

������

������

������

������

������
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:KHQ�WKH�GUDZLQJ�GDWD�LV�FKDQJHG�SHU�ODEHO
LVVXH�GXULQJ�SULQWLQJ��WKH�ILHOG�RI�WKH�GUDZLQJ
GDWD�IRU�WKH�SUHYLRXV�ODEHO�LV�DXWRPDWLFDOO\
FOHDUHG�XVLQJ�WKH�EDUFRGH�QXPEHU��WKHQ�WKH
QH[W�GUDZLQJ�GDWD�LV�SULQWHG��7KHUHIRUH��WKH
EDUFRGH�QXPEHU�WKDW�GLIIHUV�DFFRUGLQJ�WR�WKH
GUDZLQJ�ILHOGV�VKRXOG�EH�GHVLJQDWHG��6LQFH�WKH
DXWRPDWLF�ILHOG�FOHDU�LV�QRW�SHUIRUPHG�EHWZHHQ
WKH�&OHDU�FRPPDQG��>&F@��DQG�,VVXH�FRP�
PDQG��>3L@���WKH�IL[HG�GDWD�PD\�EH�GUDZQ
XVLQJ�WKH�VDPH�EDUFRGH�QXPEHU��,Q�WKLV�FDVH�
WKH�)RUPDW�FRPPDQG�DQG�'DWD�FRPPDQG
VKRXOG�EH�VHQW�DOWHUQDWHO\���$IWHU�WKH�,VVXH
FRPPDQG�LV�VHQW��WKH�ILHOGV�ZLWK�WKH�VDPH
EDUFRGH�QXPEHU�DUH�DXWRPDWLFDOO\�FOHDUHG�XQWLO
WKH�&OHDU�FRPPDQG�LV�VHQW��

7KH�OLQN�ILHOG�GHVLJQDWLRQ�LV�FOHDUHG�E\�RPLWWLQJ
WKH�OLQN�ILHOG�GHVLJQDWLRQ�XVLQJ�WKH�VDPH�EDU�
FRGH�QXPEHU�DQG�UHIRUPDWWLQJ�GDWD�

7KH�OLQN�ILHOG�GHVLJQDWLRQ�FDQ�EH�DOVR�FOHDUHG
E\�WKH�&OHDU�,PDJH�%XIIHU�FRPPDQG�

$�SULQW�GDWD�VWULQJ�DQG�OLQN�ILHOG�QXPEHU�FDQQRW
EH�SURJUDPPHG�DW�WKH�VDPH�WLPH�

,I�SULQW�GDWD�LV�VHW��L�H��WKH�ILUVW�GLJLW�LV�QRW�WKH
V\PERO�
�
��DOO�GDWD�ZLOO�EH�UHJDUGHG�DV�SULQW
GDWD��LQFOXGLQJ�
�
�DQG�OLQN�GDWD�

5HIHU�WR� 7H[W�'DWD�FRPPDQG
7H[W�)RUPDW�FRPPDQG
%DUFRGH�'DWD�FRPPDQG

)RU�H[DPSOHV��VHH�$SSHQGL[�(��([DPSOHV�
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*UDSKLF�IRUPDW� >)J��DDDD�EEEE���FFFF�GGGG�
�����H���III���III�@

)XQFWLRQ� 'UDZ�JUDSKLF�GDWD�

3DUDPHWHUV� DDDD� 3ULQW�RULJLQ�RI�;�FR�RUGLQDWH�IRU
� GUDZLQJ�JUDSKLF�GDWD

)L[HG�DV���GLJLWV��LQ�����PP�XQLWV�

EEEE� 3ULQW�RULJLQ�RI�<�FR�RUGLQDWH�IRU
� GUDZLQJ�JUDSKLF�GDWD
� )L[HG�DV���GLJLWV��LQ�����PP�XQLWV�

FFFF� 1XPEHU�RI�JUDSKLF�ZLGWK�GRWV
� )L[HG�DV���GLJLWV��LQ�GRWV�

GGGG� 1R�RI�JUDSKLF�KHLJKW�GRWV
� )L[HG�DV���GLJLWV��LQ�GRWV�

H� 7\SH�RI�JUDSKLF�GDWD
� ���1LEEOH�PRGH����GRWV�E\WH�
� ����2YHUZULWH�GUDZLQJ
� ���+H[��PRGH����GRWV�E\WH�

����2YHUZULWH�GUDZLQJ
� 3��3&;�JUDSKLFV�PRGH��DV�RI�9�����

III���III��*UDSKLF�GDWD

([SODQDWLRQ� :KHQ�WKH�JUDSKLF�GDWD�³�´��³�´�RU��3��LV�VH�
OHFWHG��WKH�JUDSKLF�GDWD�LV�GUDZQ�E\�RYHUZULWLQJ
WKH�LPDJH�EXIIHU�
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3ULQW�RULJLQ�RI�FR�RUGLQDWHV�

,I�SULQWLQJ�ERWWRP�ILUVW��VWDQGDUG���IRU�WRS�ILUVW
SULQWLQJ��VWDUW�DQG�HQG�SRLQWV�DUH�UHYHUVHG�

(IIHFWLYH
SULQW�ZLGWK

3DSHU�IHHG�GLUHFWLRQ

�
;

<

(IIHFWLYH
SULQW�OHQJWK

2ULJLQ�RI
FR�RUGLQDWHV

������

%DFNLQJ�SDSHU

/DEHO

*UDSKLF�ZLGWK
GRWV

*UDSKLF
KHLJKW�GRWV

3ULQW�RULJLQ�RI
FR�RUGLQDWHV
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:ULWDEOH�FKDUDFWHU�GDWD�

1LEEOH�PRGH +H[��PRGH
� ��+ � ��+ � ��+ � ��+ � ��+ � ��+ �� ��+ � ��+ � ��+

� ��+ � ��+ � � ��+ � ��+

� �

� �

� �

� �

� �

� �

� ��� ��+ �� ��+

��� ��+ ��� �)+ ��� ��+ ��� ��+ ��� ��+ ��� ��+ �� �)+ �� ��+ �� ��+

�� �

*UDSKLF�ZLGWK����GRWV
3ULQW�RULJLQ�RI
FR�RUGLQDWHV

*UDSKLF
KHLJKW
����GRWV

� � � � � �
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7KH�QXPEHU�RI�JUDSKLF�E\WHV�VHQW�GRZQ�PXVW
FRUUHVSRQG�H[DFWO\�WR�WKH�ZLGWK�DQG�KHLJKW�GH�
ILQHG�

1LEEOH�PRGH�

q� 7KH�JUDSKLF�GDWD�LV�VHSDUDWHG�LQWR�IRXU�GRW
XQLWV�DQG�VHQW�LQ�WKH�IROORZLQJ�RUGHU�����
�������KLJK�RUGHU�GLJLW��³�´�

q� 7KH�JUDSKLF�GDWD�LV���+�WR��)+�

q� 7KH�PLQLPXP�XQLW�LQ�WKH�;�GLUHFWLRQ�LV��
GRWV��'RWV�ZLWK�QR�GDWD�DUH�WUDQVPLWWHG�DV
GDWD���

q� 7KH�JUDSKLF�GDWD�FRXQW�PXVW�EH�DV�IROORZV�
*UDSKLF�GDWD�FRXQW� �^�QXPEHU�RI�JUDSKLF
ZLGWK�GRWV�������`�î�QXPEHU�RI�JUDSKLF
KHLJKW�GRWV�î��


�7KH�YDOXH�LQ�WKH�EUDFNHWV�LV�WUXQFDWHG�WR�WKH
QH[W�ZKROH�QXPEHU�

+H[�PRGH�

q� 7KH�JUDSKLF�GDWD�LV�VHSDUDWHG�LQWR�HLJKW�GRW
XQLWV�DQG�VHQW�LQ�WKH�IROORZLQJ�RUGHU�����
����

q� 7KH�GDWD�RI�JUDSKLF�GDWD�LV���+�WR�))+�

q� 7KH�PLQLPXP�XQLW�LQ�WKH�;�GLUHFWLRQ�LV��
GRWV��'RWV�ZLWK�QR�GDWD�DUH�WUDQVPLWWHG�DV
GDWD���

q� 7KH�JUDSKLF�GDWD�FRXQW�PXVW�EH�DV�IROORZV�
*UDSKLF�GDWD�FRXQW� �^�QXPEHU�RI�JUDSKLF
ZLGWK�GRWV�������`�î�QXPEHU�RI�JUDSKLF
KHLJKW�GRWV


�7KH�YDOXH�LQ�WKH�EUDFNHWV�LV�WUXQFDWHG�WR�WKH
QH[W�ZKROH�QXPEHU
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3&;�JUDSKLFV�PRGH�

7KH�JUDSKLF�GDWD�PXVW�EH�SUHFHGHG�E\�D
KHDGHU�RI�����E\WHV�
7KH�JUDSKLF�GDWD�LV�HLWKHU�VHSDUDWHG�LQWR��
GRWV�XQLWV�RU�SDFNHG�XVLQJ�5XQ�/HQJWK�(Q�
FRGLQJ��5/(��
7KH�JUDSKLF�GDWD�LV���+�WR�))+�
7KH�PLQLPXP�XQLW�LQ�;�GLUHFWLRQ�LV���GRWV�

'LVWRUWLRQ�HUURUV�

,�\RX�KDYH�SUREOHPV�ZLWK�GLVWRUWLRQ�HYHQ
WKRXJK�WKH�LPDJH�DSSHDUHG�FRUUHFWO\�RQ
VFUHHQ��WKLV�PD\�EH�GXH�WR�D�UXQ�OHQJWK�HUURU�
7KLV�PD\�RFFXU�LI�\RX�XVH�3&�3DLQWEUXVK�WR
FXW�RXW�SDUWV�RI�D�SLFWXUH��7R�RYHUFRPH�WKLV
SUREOHP��XVH�
*5$<72%:�(;(
�WKDW�FRPHV
ZLWK�PRVW�3&�3DLQWEUXVK�YHUVLRQV��&DOO�XS�WKH
SURJUDP�ZLWK�RSWLRQ�
�5
�DFWLYDWLQJ�WKH�UXQ�
OHQJWK�HUURU�FRUUHFWLRQ�

1RWHV� 7KH�SULQW�RULJLQ�RI�FR�RUGLQDWHV�PXVW�EH�VHW�VR
WKDW�UHVXOW�RI�GUDZLQJ�WKH�JUDSKLF�GDWD�ZLOO�EH
ZLWKLQ�WKH�HIIHFWLYH�SULQW�DUHD��VHH�XQGHU�0HGLD
LQ�6HFWLRQ������3URJUDPPLQJ�&RQVLGHUDWLRQV�
VHW�E\�WKH�6HW�/DEHO�6L]H�FRPPDQG�

7KH�QXPEHU�RI�JUDSKLF�ZLGWK�GRWV�DQG�QXPEHU
RI�JUDSKLF�KHLJKW�GRWV�PXVW�DOVR�EH�VHW�VR�WKDW
WKH�UHVXOW�RI�GUDZLQJ�WKH�JUDSKLF�GDWD�ZLOO�EH
ZLWKLQ�WKH�HIIHFWLYH�SULQW�DUHD�VHW�E\�WKH�6HW
/DEHO�6L]H�FRPPDQG�LQ�WKH�VDPH�PDQQHU�DV
DERYH�

%RWK�ZLGWK�DQG�KHLJKW�DUH���GRWV�PP�

7KH�DFWXDO�UHVXOW�RI�GUDZLQJ�PD\�GHYLDWH�ZLWKLQ
�����PP�LQ�WKH�;�GLUHFWLRQ�ZLWK�UHVSHFW�WR�WKH
GHVLJQDWHG�SULQW�RULJLQ�RI�;�FR�RUGLQDWH�

7R�GUDZ�WKH�UHFHLYHG�JUDSKLF�GDWD�DW�KLJK
VSHHG��WKH�GDWD�LV�GLUHFWO\�GHYHORSHG�LQWR�WKH
LPDJH�EXIIHU�ZLWKRXW�DSSO\LQJ�FRUUHFWLRQ�WR
HDFK�ELW�ZLWK�UHVSHFW�WR�WKH�GHVLJQDWHG�;�FR�
RUGLQDWH��&RQVHTXHQWO\��DQ�HUURU�RI�XS�WR���ELWV
RFFXUV�
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7KH�JUDSKLF�GDWD�RYHUZULWHV�WKH�LPDJH�EXIIHU�

:KHQ�XVLQJ�3&;�JUDSKLFV�PRGH�WKH�SDUDPH�
WHUV�
JUDSKLF�ZLGWK�GRWV
�DQG�
JUDSKLF�KHLJKW
GRWV
�FDQ�EH�VHW�WR�
����
��7KLV�ZLOO�FDXVH�WKH
SULQWHU�WR�SULQW�WKH�JUDSKLFV�LQ�LWV�RULJLQDO�VL]H
�DV�VSHFLILHG�LQ�WKH�3&;�JUDSKLFV�ILOH���7KLV�LV
RQO\�SRVVLEOH�LI�WKH�FRPSOHWH�VL]H�RI�WKH�3&;
JUDSKLFV�GDWD�ZLOO�ILW�ZLWKLQ�WKH�HIIHFWLYH�SULQW
DUHD��VHH�XQGHU�0HGLD�LQ�6HFWLRQ������3UR�
JUDPPLQJ�&RQVLGHUDWLRQV��
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([DPSOH� 3OHDVH�QRWH�WKDW�WKH�JUDSKLFV�GDWD�LQ�WKLV�H[�
DPSOH�ZDV�VSOLW�LQWR�VHYHUDO�OLQH�IRU�EHWWHU
UHDGLQJ�RQO\��'R�QRW�DGG��&5!��/)!�
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����� 'DWD�FRPPDQGV

7KLV�6HFWLRQ�GHVFULEHV�WKH�YDULDEOH�GDWD�SURF�
HVVLQJ�FRPPDQGV�

7H[W�GDWD >'I��DDD���EEE���EEE�@
�ELWPDS�IRQW��

)XQFWLRQ� 3URYLGH�GDWD�IRU�WKH�ELWPDS�IRQW�URZ�

3DUDPHWHUV� DDD� &KDUDFWHU�VWULQJ�QXPEHU
� ����WR������7ZR�GLJLWV�����WR����
� DOVR�DFFHSWDEOH�
EEE���EEE��'DWD�VWULQJ�WR�EH�SULQWHG
� 0D[������GLJLWV��$Q\�H[FHVV�GDWD�ZLOO
� EH�GLVFDUGHG���)RU�WKH�FKDUDFWHU�FRGHV�
� UHIHU�WR�WKH�FKDUDFWHU�FRGH�WDEOH�LQ
� $SSHQGL[�&��&KDUDFWHUV�

([SODQDWLRQ� 1R�SURFHVVLQJ�ZLOO�EH�SHUIRUPHG�IRU�WKH�ILHOG
WKDW�FRQWDLQV�QR�SULQW�GDWD�GXH�WR�WKH�RPLVVLRQ�

:KHQ�WKH�ILHOG�SDUWLDOO\�ORVHV�SULQW�GDWD�GXH�WR
WKH�RPLVVLRQ��WKH�RQO\�UHPDLQLQJ�GDWD�ZLOO�EH
SURFHVVHG�DV�SULQW�GDWD�

7KH�/LQN�)LHOG�'DWD�FRPPDQG�FDQ�EH�XVHG�IRU
WKH�ELWPDS�IRQW�ILHOGV��RXWOLQH�IRQW�ILHOGV��DQG
EDUFRGH�ILHOGV�

([DPSOHV� 6HH�$SSHQGL[�(��([DPSOHV

$OVR�VHH� 7H[W�)RUPDW�FRPPDQG
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7H[W�GDWD >'V��DD���EEE���EEE�@
�RXWOLQH�IRQW��

)XQFWLRQ� 3URYLGH�GDWD�IRU�WKH�RXWOLQH�IRQW�URZ�

3DUDPHWHUV� DD�� &KDUDFWHU�VWULQJ�QXPEHU
� ���WR���
EEE���EEE��'DWD�VWULQJ�WR�EH�SULQWHG
� 0D[������GLJLWV��$Q\�H[FHVV�GDWD�ZLOO
� EH�GLVFDUGHG���)RU�WKH�FKDUDFWHU�FRGHV�
� UHIHU�WR�WKH�FKDUDFWHU�FRGH�WDEOH�LQ
� $SSHQGL[�&��&KDUDFWHUV�

([SODQDWLRQ� 1R�SURFHVVLQJ�ZLOO�EH�SHUIRUPHG�IRU�WKH�ILHOG
WKDW�FRQWDLQV�QR�SULQW�GDWD�GXH�WR�WKH�RPLVVLRQ�

:KHQ�WKH�ILHOG�SDUWLDOO\�ORVHV�SULQW�GDWD�GXH�WR
WKH�RPLVVLRQ��WKH�RQO\�UHPDLQLQJ�GDWD�ZLOO�EH
SURFHVVHG�DV�SULQW�GDWD�

7KH�/LQN�)LHOG�'DWD�FRPPDQG�FDQ�EH�XVHG�IRU
WKH�ELWPDS�IRQW�ILHOGV��RXWOLQH�IRQW�ILHOGV��DQG
EDUFRGH�ILHOGV�

([DPSOHV� 6HH�$SSHQGL[�(��([DPSOHV

$OVR�VHH� 7H[W�)RUPDW�2XWOLQH�FRPPDQG
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%DUFRGH�GDWD� >'E��DD���EEE���EEE�@

)XQFWLRQ� 3URYLGH�GDWD�IRU�WKH�EDUFRGH�

3DUDPHWHUV� DD�� %DUFRGH�QXPEHU����WR���
EEE���EEE��'DWD�VWULQJ�WR�EH�SULQWHG
� 7KH�PD[LPXP�QXPEHU�RI�GLJLWV
� YDULHV�DFFRUGLQJ�WR�WKH�W\SH�RI
� EDUFRGH�

)RU�0D[L&RGH
�WZR�GLPHQVLRQDO�FRGH��

)RUPDW� )RU�0RGH���RU���
>'E��DD���EEEEEEEEEFFFGGGHHHHH
��������HHHHHH�@

)RU�0RGH���RU���
>'E��DD���IIIIIIIIIJJJJJ
��������JJJJJ�@

3DUDPHWHUV� DD��%DUFRGH�QXPEHU����WR���

EEEEEEEEE��3RVWDO�FRGH
)L[HG�DV���GLJLWV

����� 0RGH���
� E�E�E�E�E�

=,3�FRGH��)L[HG�DV���GLJLWV���1XPHULF�
E�E�E�E�

� =,3�FRGH�H[WHQVLRQ��)L[HG�DV���GLJLWV
� �1XPHULF�
������ 0RGH���

E�E�E�E�E�E�
� =,3�FRGH��)L[HG�DV���GLJLWV�
� �&KDUDFWHU��$��RI�FRGH�VHW��

E�E�E�
9DFDQW��)L[HG�DV���GLJLWV�����+�

FFF��&ODVV�RI�VHUYLFH��)L[HG�DV���GLJLWV�
� �1XPHULF�

GGG��&RXQWU\�FRGH��)L[HG�DV���GLJLWV�
� �1XPHULF�

HHH�����HHH��0HVVDJH�GDWD�VWULQJV�
�� ���GLJLWV�
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IIIIIIIII��3ULPDU\�PHVVDJH�GDWD�VWULQJV�
� ��GLJLWV�

JJJ�����JJJ��6HFRQGDU\�PHVVDJH�GDWD
� VWULQJV�����GLJLWV�

,Q�DOO�FDVHV�

([SODQDWLRQ� 'DWD�FKHFN�
,I�WKHUH�LV�GDWD�LQ�WKH�GDWD�URZ��ZKLFK�GRHV�QRW
PHHW�WKH�W\SH�RI�EDUFRGH��WKH�EDUFRGH�ZLOO�QRW
EH�GUDZQ��,I�ZURQJ�FRGH�VHOHFWLRQ�WDNHV�SODFH
LQ�WKH�GDWD�URZ�RI�&2'(�����QR�DXWR�FRGH
VHOHFWLRQ���WKH�EDUFRGH�ZLOO�QRW�EH�GUDZQ�

1XPEHU�RI�FKDUDFWHUV�RI�GDWD�

:KHQ�GDWD�H[FHHGLQJ�WKH�PD[LPXP�QXPEHU
RI�FKDUDFWHUV�������GLJLWV�IRU�3')������H[�
FHHGLQJ�GDWD�ZLOO�EH�GLVFDUGHG��:KHQ�WKH
QXPEHU�RI�FKDUDFWHUV�GRHV�QRW�FRUUHVSRQG�WR
WKH�EDUFRGH�W\SH��WKH�EDUFRGH�LV�QRW�EH�GUDZQ�

1XPEHU�RI�GLJLWV�RI�GDWD�

:KHQ�GDWD�H[FHHGLQJ�WKH�PD[LPXP�QXPEHU
RI�GLJLWV�LV�VHQW��WKH�H[FHVVLYH�GDWD�ZLOO�EH�GLV�
FDUGHG��)RU�WKH�PD[LPXP�QXPEHU�RI�GLJLWV�IRU
HDFK�EDUFRGH��VHH�EHORZ�
q� 3')����������GLJLWV
q� 0D[L&RGH�����GLJLWV

:KHQ�WKH�QXPEHU�RI�GLJLWV�GRHV�QRW�FRUUH�
VSRQG�WR�WKH�EDUFRGH�W\SH��WKH�EDUFRGH�LV�QRW
EH�GUDZQ�

)RU�WKH�0D[L&RGH��WKH�PD[LPXP�QXPEHU�RI
GLJLWV�YDULHV�DFFRUGLQJ�WR�WKH�PRGH��,Q�PRGH��
RU���DQG�PRGH���RU����LW�LV����GLJLWV�DQG����GLJ�
LWV��UHVSHFWLYHO\�
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1XPEHU�RI�FKDUDFWHUV�RI�GDWD�IRU�3')����

:KHQ�3')����LV�XVHG��WKH�QXPEHU�RI�V\PERO
FKDUDFWHUV�FDOOHG�FRGH�ZRUGV�LV�OLPLWHG�WR����
RU�OHVV��0RUHRYHU��WKH�GDWD�FRPSUHVVLRQ�UDWH
YDULHV�DFFRUGLQJ�WR�PRGHV�LV�DV�IROORZV�
:KHQ�DOSKDEHWV�DQG�QXPHULFV�DUH�PL[HG�LQ
GDWD�LQ�(;&�PRGH��IRU�H[DPSOH��KRZHYHU��WKH
PD[LPXP�YDOXH�EHFRPHV�VPDOOHU��VLQFH�WKH
LQWHUQDO�PRGH�VZLWFKLQJ�FRGH�LV�XVHG�
7R�FRUUHFW�D�UHDGLQJ�HUURU�E\�GHVLJQDWLQJ�WKH
VHFXULW\�OHYHO��WKH�PD[LPXP�YDOXH�EHFRPHV
VPDOOHU��VLQFH�WKH�HUURU�FRUUHFWLRQ�FRGH�ZRUGV
DUH�XVHG�

:KHQ�WKH�QXPEHU�RI�GLJLWV�RI�WKH�FRGH�ZRUG
H[FHHGV������RU�ZKHQ�WKH�QXPEHU�RI�OLQHV�H[�
FHHGV�����WKH�V\PEROV�DUH�QRW�GUDZQ�
([WHQGHG�$OSKDQXPHULFDO�&RPSDFWLRQ��(;&�
PRGH������
%LQDU\�$6&,,�3OXV�PRGH������
1XPHULF�FRPSDFWLRQ�PRGH������

&RGH�����FRGH�VHOHFWLRQ�

,I�WKH�FDVH�RI�&2'(�����ZLWK�DXWR�FRGH�VHOHF�
WLRQ���FRGH�VHOHFWLRQ�LV�SHUIRUPHG�LQ�WKH�IRO�
ORZLQJ�PDQQHU���&RQIRUPLQJ�WR�866�����$3�
3(1',;�*�

'HWHUPLQLQJ�WKH�VWDUW�FKDUDFWHU�
q� ,I�WKH�GDWD�EHJLQV�ZLWK�IRXU�RU�PRUH�FRQ�

VHFXWLYH�QXPHUDOV��WKH�VWDUW�FRGH�WR�EH
XVHG�LV��&2'(�&!�

q� ,Q�DQ\�RWKHU�FDVH��LI�D�FRQWURO�FKDUDFWHU�DS�
SHDUV�EHIRUH�D�VPDOO�OHWWHU�RU�IRXU�RU�PRUH
FRQVHFXWLYH�QXPHUDOV��WKH�VWDUW�FRGH�LV
�&2'(�$!�

q� ,Q�QRQH�RI�WKH�DERYH�FDVHV��WKH�VWDUW�FRGH
LV��&2'(�%!�

,I�WKH�GDWD�EHJLQV�ZLWK�DQ�RGG�QXPEHU�RI�GLJLWV�
q� ,QVHUW�WKH��&2'(�$!�RU��&2'(�%!�FKDU�

DFWHU�MXVW�EHIRUH�WKH�ODVW�QXPHULF�GDWD�
:KHQ��)1&�!��LI�IRXQG�LQ�WKH�QXPEHU�
EUHDNV�D�SDLU�RI�GLJLWV�LQ�WKH�QXPEHU��LQVHUW
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WKH��&2'(�$!�RU��&2'(�%!�FKDUDFWHU
EHIRUH�WKH�QXPHULF�GDWD�SUHFHGLQJ�WKH
�)1&�!�

,I�IRXU�RU�PRUH�GLJLWV�RI�QXPHULF�GDWD�FRQWLQXH
LQ��&2'(�$!�RU��&2'(�%!�
q� :KHQ�WKH�QXPHULF�GDWD�LV�DQ�HYHQ�QXPEHU

RI�GLJLWV��LQVHUW�WKH��&2'(�&!�FKDUDFWHU
MXVW�EHIRUH�WKH�ILUVW�QXPHULF�GDWD�

q� :KHQ�WKH�QXPHULF�GDWD�LV�DQ�RGG�QXPEHU
RI�GLJLWV��LQVHUW�WKH��&2'(�&!�FKDUDFWHU
LPPHGLDWHO\�DIWHU�WKH�ILUVW�QXPHULF�GDWD�

,I�D�FRQWURO�FKDUDFWHU�DSSHDUV�LQ��&2'(�%!�
q� ,Q�WKH�VXEVHTXHQW�GDWD��ZKHQ�D�VPDOO�OHWWHU

DSSHDUV�EHIRUH�WKH�QH[W�FRQWURO�FKDUDFWHU
RU�IRXU�RU�PRUH�FRQVHFXWLYH�GLJLWV��LQVHUW
WKH��6+,)7!�FKDUDFWHU�EHIRUH�WKH�ILUVW
FRQWURO�FKDUDFWHU�

q� :KHQ�QRW�VR��LQVHUW�WKH��&2'(�%!�FKDU�
DFWHU�MXVW�EHIRUH�WKH�ILUVW�FRQWURO�FKDUDFWHU�

,I�D�VPDOO�OHWWHU�DSSHDUV�LQ��&2'(�$!�
q� ,Q�WKH�VXEVHTXHQW�GDWD��ZKHQ�D�FRQWURO

FKDUDFWHU�DSSHDUV�EHIRUH�WKH�QH[W�VPDOO
OHWWHU�RU�IRXU�RU�PRUH�FRQVHFXWLYH�GLJLWV��LQ�
VHUW�WKH��&2'(�%!�FKDUDFWHU�EHIRUH�WKH
ILUVW�VPDOO�OHWWHU�

q� :KHQ�QRW�VR��LQVHUW�WKH��&2'(�%!�FKDU�
DFWHU�MXVW�EHIRUH�WKH�ILUVW�VPDOO�OHWWHU�

,I�DQ\�GDWD�RWKHU�WKDQ�WKH�QXPHUDOV�DSSHDUV�LQ
�&2'(�&!�
q� ,QVHUW�WKH��&2'(�$!�RU��&2'(�%!�FKDU�

DFWHU�MXVW�EHIRUH�WKH�GDWD�RWKHU�WKDQ�WKH
QXPHUDOV�

&RGH�����FRGH�VHOHFWLRQ�FKHFN�

&KHFN�LI�VHOHFWLRQ�RI��&2'(�$!���&2'(�%!
RU��&2'(�&!�RI�&2'(����KDV�EHHQ�VHW�FRU�
UHFWO\��,I�DQ�HUURU�LV�IRXQG��WKH�EDU�FRGH�ZLOO�QRW
EH�GUDZQ�

&RQGLWLRQV�FDXVLQJ�DQ�HUURU�
q� 1R�VWDUW�FRGH�LV�GHVLJQDWHG�
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q� $�VPDOO�OHWWHU��LQFOXGLQJ�^���_���`���a��B���LV
IRXQG�LQ��&2'(�$!�

q� $�FRQWURO�FKDUDFWHU�LV�IRXQG�LQ��&2'(�%!�
q� $Q\�GDWD�RWKHU�WKDQ�WKH�QXPHUDOV���)1&�!�

�&2'(�$!��DQG��&2'(�%!�LV�IRXQG�LQ
�&2'(�&!�

q� 7KHUH�DUH�WZR�RU�PRUH�FRQVHFXWLYH
�6+,)7!�FKDUDFWHUV�

q� 7KH�QXPEHU�LQ��&2'(�&!�LV�DQ�RGG�QXP�
EHU�RI�GLJLWV�

q� �6+,)7!�LV�IROORZHG�E\��&2'(�$!�
�&2'(�%!�RU��&2'(�&!�

)RU�0D[L&RGH�

:KHQ�RWKHU�WKDQ�QXPHULF�LV�LQFOXGHG�LQ�WKH
GDWD�VWULQJ�RI�]LS�FRGH��PRGH�����]LS�FRGH�H[�
WHQVLRQ��FODVV�RI�VHUYLFH�RU�FRXQWU\�FRGH��D
0D[L&RGH�LV�QRW�GUDZQ�

,I�WKH�PHVVDJH�GDWD�VWULQJ�LV�OHVV�WKDQ����GLJ�
LWV�ZKHQ�PRGH���RU���LV�VHOHFWHG��WKH�SULQWHU
DGGV�D��&5!����������DW�WKH�HQG�RI�WKH�GDWD�
DQG�WKH�UHPDLQLQJ�GLJLWV�ZLOO�EH�SDGGHG�ZLWK
�)6!V�����������:KHQ�PHVVDJH�GDWD�H[�
FHHGLQJ����GLJLWV�LV�UHFHLYHG��WKH�H[FHVV�GDWD
ZLOO�EH�GLVFDUGHG�EHIRUH�GUDZLQJ�D�0D[L&RGH�

,I�WKH�PHVVDJH�GDWD�LV�OHVV�WKDQ����GLJLWV���
GLJLWV������GLJLWV��ZKHQ�PRGH���RU���LV�VH�
OHFWHG��WKH�SULQWHU�DGGV�D��&5!����������DW
WKH�HQG�RI�WKH�GDWD��DQG�WKH�UHPDLQLQJ�GLJLWV
ZLOO�EH�SDGGHG�ZLWK��)6!V�����������:KHQ
PHVVDJH�GDWD�H[FHHGLQJ����GLJLWV�LV�UHFHLYHG�
WKH�H[FHVV�GDWD�ZLOO�EH�GLVFDUGHG�EHIRUH
GUDZLQJ�D�0D[L&RGH�

0RGH���VKRXOG�QRW�EH�XVHG�IRU�XVXDO�RSHUDWLRQ
VLQFH�LW�LV�XVHG�IRU�VFDQQHU�SURJUDPPLQJ�

:KHQ�GDWD����+��LV�LQFOXGHG�LQ�WKH�GDWD�VWULQJ
RI�WKH�0D[L&RGH��WKH�SULQWHU�GUDZV�WKH�GDWD�XS
WR�WKH��18/!�GDWD�

([DPSOHV� 6HH�$SSHQGL[�(��([DPSOHV
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/LQN�ILHOG�GDWD� >'O��DDD���DDD���EEE���EEE�
�����[[[���[[[�@��DV�RI�9�����

)XQFWLRQ� 3URYLGH�GDWD�IRU�WKH�OLQN�ILHOGV�

3DUDPHWHUV� DDD���EEE� 'DWD�VWULQJ�RI�OLQN�ILHOG�QR���
EEE���EEE� 'DWD�VWULQJ�RI�OLQN�ILHOG�QR���
��� ���
[[[���[[[� 'DWD�VWULQJ�RI�OLQN�ILHOG�QR��Q

([SODQDWLRQ�� /LQN�ILHOG�GDWD�VWULQJ�
$IWHU�WKH�OLQN�ILHOG�QXPEHU�LV�GHVLJQDWHG�LQ�WKH
IRUPDW�FRPPDQG��GDWD�VWULQJV�DUH�OLQNHG�XVLQJ
WKH�OLQN�ILHOG�GDWD�FRPPDQG�WR�GUDZ�DQ�LPDJH�

8S�WR�����GLJLWV�RI�GDWD�VWULQJV�FDQ�EH�OLQNHG�
)RU�EDUFRGHV��XS�WR�����GLJLWV�FDQ�EH�OLQNHG�
�7KH�YDOXH�YDULHV�DFFRUGLQJ�WR�WKH�W\SH�RI�EDU�
FRGH���)RU�3')����EDUFRGH�XS�WR������GLJLWV
RI�GDWD�VWULQJV�FDQ�EH�OLQNHG�
:KHQ�WKH�QXPEHU�RI�GLJLWV�H[FHHGV�WKH�PD[L�
PXP�YDOXH��H[FHHGLQJ�GDWD�ZLOO�EH�GLVFDUGHG�

8S�WR����GDWD�VWULQJV�FDQ�EH�OLQNHG�

8S�WR������E\WHV�FDQ�EH�XVHG�DV�WKH�FRP�
PDQG�OHQJWK��
>
�WR�
@
��RI�WKH�OLQN�ILHOG�GDWD
FRPPDQG�

:KHQ�WKH�GDWD�VWULQJ�LV�RPLWWHG�LQ�WKH�OLQN�ILHOG
GDWD�FRPPDQG��WKH�IROORZLQJ�SURFHVVLQJ�LV
SHUIRUPHG�
q� 1R�SURFHVVLQJ�ZLOO�EH�SHUIRUPHG�IRU�WKH

ILHOG�WKDW�FRQWDLQV�QR�SULQW�GDWD�GXH�WR�WKH
RPLVVLRQ�

q� :KHQ�WKH�ILHOG�SDUWLDOO\�ORVHV�SULQW�GDWD�GXH
WR�WKH�RPLVVLRQ��WKH�RQO\�UHPDLQLQJ�GDWD�ZLOO
EH�SURFHVVHG�DV�SULQW�GDWD�

7KH�OLQN�ILHOG�GDWD�FRPPDQG�FDQ�EH�XVHG�IRU
WKH�ELWPDS�IRQW�ILHOGV��RXWOLQH�IRQW�ILHOGV�DQG
EDUFRGH�ILHOGV��H[FHSW�0D[L&RGH��
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����� 3ULQW�&RPPDQGV

7KLV�6HFWLRQ�GHVFULEHV�WKH�LVVXH��IHHG�DQG
HMHFW�FRPPDQGV�

,VVXH�ODEHO� >3L��DDDD���EEE�
�����F�G�H�I�J���K�@

)XQFWLRQ� ,VVXH�ODEHOV�DFFRUGLQJ�WR�WKH�SULQW�FRQGLWLRQV
SURJUDPPHG�

3DUDPHWHUV� DDDD�� 1XPEHU�RI�ODEHOV�WR�EH�LVVXHG�
�����WR�����

EEE�� &XW�LQWHUYDO��'HVLJQDWHV�WKH�QXPEHU
� RI�SLHFHV�WR�EH�SULQWHG�EHIRUH�WKH
� EDFNLQJ�SDSHU�LV�FXW�
� ����WR������QR�FXW�ZKHQ�����

F� 7\SH�RI�VHQVRU
� ���1R�VHQVRU
� ���5HIOHFWLYH�VHQVRU
��� �����ZKHQ�XVLQJ�QRUPDO�ODEHOV�
� ���7UDQVPLVVLYH�VHQVRU
� �����ZKHQ�XVLQJ�QRUPDO�ODEHOV�
� ���7UDQVPLVVLYH�VHQVRU
��������� �����ZKHQ�XVLQJ�SUH�SULQWHG�ODEHOV�
� ���5HIOHFWLYH�VHQVRU
���������� �����ZKHQ�XVLQJ�D�PDQXDO�WKUHVKROG
���������� ����YDOXH���DV�RI�9�����

G� ,VVXH�PRGH
� &��%DWFK�PRGH��FXW�LVVXH��VWRS�DQG
� ����FXW��ZLWK�EDFN�IHHG�

'��6WULS�PRGH��ZLWK�EDFN�IHHG�

H� ,VVXH�VSHHG
� ����������� ���´�VHF�
� �������� ���´�VHF�
� $������� ��´�VHF�
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I� :LWK�ZLWKRXW�ULEERQ
� ���:LWKRXW�ULEERQ
� ���:LWK�ULEERQ
� �����ZLWK�ULEERQ�VDYLQJ�IXQFWLRQ�
� ���:LWK�ULEERQ
� �����ZLWKRXW�ULEERQ�VDYLQJ�IXQFWLRQ�


�:LWK�ULEERQ��WUDQVPLVVLYH�
� ��QRQ�WUDQVPLVVLYH�FRQIRUPV�WR�WKH
� ��V\VWHP�PRGH�

J� 'HVLJQDWHV�WDJ�URWDWLRQ�
� ���3ULQWLQJ�ERWWRP�ILUVW
� ���3ULQWLQJ�WRS�ILUVW

K� 7\SH�RI�VWDWXV�UHVSRQVH
� ���1R�VWDWXV�UHVSRQVH
� ���6WDWXV�UHVSRQVH

([SODQDWLRQ� 1XPEHU�RI�ODEHOV�WR�EH�LVVXHG�

,I�LQFUHPHQW�GHFUHPHQW�LV�QRW�VSHFLILHG��WKH
GHVLJQDWHG�QXPEHU�RI�SLHFHV�ZLWK�WKH�VDPH
GUDZLQJ�GRW�ZLOO�EH�LVVXHG�

,I�LQFUHPHQW�GHFUHPHQW�LV�VSHFLILHG��WKH�GHVLJ�
QDWHG�QXPEHU�RI�SLHFHV�ZLOO�EH�LVVXHG�ZKLOH�LQ�
FUHPHQWLQJ�GHFUHPHQWLQJ�WKH�SLHFH�RI�WKH
GHVLJQDWHG�GUDZLQJ�DUHD�

7KH�LQFUHPHQW�GHFUHPHQW�GHVLJQDWLRQ�LV�YDOLG
XQWLO�WKH�&OHDU�,PDJH�%XIIHU�FRPPDQG��>&F@�
LV�WUDQVPLWWHG�

&XW�LQWHUYDO�

7KH�FXW�LQWHUYDO�LV�YDOLG�RQO\�ZKHQ�WKH�&XWWHU
KDV�EHHQ�LQVWDOOHG�DQG�WKH�LVVXH�PRGH�LV�³&´�
,I�DQ�HUURU�RFFXUV�GXULQJ�DQ�LVVXH�DIWHU�WKH�FXW
LQWHUYDO�LV�GHVLJQDWHG��DQG�WKHQ�SULQWLQJ�LV�UH�
VWDUWHG��WKH�SULQWHU�HMHFWV�WKH�SULQWHG�SDSHU
WKHQ�UHVXPHV�SULQWLQJ�RQ�WKH�SDSHU�ZKHUH�WKH
HUURU�RFFXUUHG�

,I�QR�VXEVHTXHQW�FRPPDQG�LV�UHFHLYHG�IURP
WKH�3&�IRU���VHFRQGV�DIWHU�FXW�LVVXLQJ�WKH�ODVW
ODEHO��ZKHQ�WKH�FXW�LQWHUYDO�LV�YDOLG�DQG�',3
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6:�����LV�VHW�WR�21��ZLWK�WKH�DXWRPDWLF�IRU�
ZDUG�IHHG�VWDQGE\���WKH�SULQWHU�DXWRPDWLFDOO\
SHUIRUPV�D����PP�IRUZDUG�IHHG�

:KHQ�WKH�,VVXH�FRPPDQG�LV�UHFHLYHG�GXULQJ
WKH�DXWRPDWLF�IRUZDUG�IHHG�VWDQGE\��DQ�LVVXH
LV�VWDUWHG�DIWHU�D�UHYHUVH�IHHG�WR�WKH�RULJLQDO
SRVLWLRQ�

7KH�SRZHU�VKRXOG�QRW�EH�WXUQHG�RII�WKHQ�RQ��RU
WKH�SULQWHU�VKRXOG�QRW�EH�SODFHG�LQ�D
SDXVH�UHVHW�VWDWH�EHIRUH�WKH�DXWRPDWLF�IRUZDUG
IHHG��VLQFH�WKH�DXWRPDWLF�IRUZDUG�IHHG�LV�QRW
SHUIRUPHG�ZKHQ�WKH�SDSHU�LV�IHG�E\�WXUQLQJ�WKH
SRZHU�RII�WKHQ�RQ��RU�E\�SUHVVLQJ�WKH�>)(('@
NH\�RI�WKH�SULQWHU�LQ�WKH�SDXVH�UHVHW�VWDWH�

,I�WKH�SDSHU�LV�IHG�E\�SUHVVLQJ�WKH�>)(('@�NH\
RI�WKH�SULQWHU�GXULQJ�WKH�IRUZDUG�IHHG�VWDQGE\�
WKH�SULQWHU�IHHGV�RQH�ODEHO��FXWV��SHUIRUPV�WKH
DXWRPDWLF�IRUZDUG�IHHG�WKHQ�VWRSV�

)RU�FXWWLQJ�WKH�ODEHO�KDYLQJ�ODEHO�SLWFK�RI���
PP�RU�OHVV��UHIHU�WR�WKH�VHFWLRQ�UHJDUGLQJ�WKH
3RVLWLRQ�)LQH�$GMXVWPHQW�FRPPDQG�

7\SH�RI�VHQVRU�

q� 1R�VHQVRU�
3ULQWLQJ�WDNHV�SODFH�DFFRUGLQJ�WR�WKH�SD�
UDPHWHU�GHVLJQDWHG�E\�WKH�6HW�/DEHO�6L]H
FRPPDQG�

q� 5HIOHFWLYH�VHQVRU�
3ULQWLQJ�WDNHV�SODFH�DFFRUGLQJ�WR�WKH�SD�
UDPHWHU�GHVLJQDWHG�E\�WKH�6HW�/DEHO�6L]H
FRPPDQG��+RZHYHU��WKH�EODFN�PDUN�SUR�
YLGHG�RQ�WKH�EDFN�VLGH�RI�WKH�WDJ�SDSHU�LV
DXWRPDWLFDOO\�VHQVHG�E\�WKH�UHIOHFWLYH�VHQ�
VRU�DQG�WKH�SDSHU�SRVLWLRQ�LV�ILQHO\�DGMXVWHG
HYHU\�SLHFH�

q� 7UDQVPLVVLYH�VHQVRU��ZKHQ�XVLQJ�QRUPDO
ODEHOV��
3ULQWLQJ�WDNHV�SODFH�DFFRUGLQJ�WR�WKH�SD�
UDPHWHU�GHVLJQDWHG�E\�WKH�6HW�/DEHO�6L]H
FRPPDQG��+RZHYHU��WKH�ODEHO�WR�ODEHO�JDS
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LV�DXWRPDWLFDOO\�VHQVHG�E\�WKH�UHIOHFWLYH
VHQVRU�DQG�WKH�SDSHU�SRVLWLRQ�LV�ILQHO\�DG�
MXVWHG�HYHU\�SLHFH�

q� 7UDQVPLVVLYH�VHQVRU��ZKHQ�XVLQJ�SUH�
SULQWHG�ODEHOV��
3ULQWLQJ�WDNHV�SODFH�DFFRUGLQJ�WR�WKH�SD�
UDPHWHU�GHVLJQDWHG�E\�WKH�6HW�/DEHO�6L]H
FRPPDQG��+RZHYHU��WKH�ODEHO�WR�ODEHO�JDS
LV�DXWRPDWLFDOO\�VHQVHG�E\�WKH�WUDQVPLVVLYH
VHQVRU�DQG�WKH�SDSHU�SRVLWLRQ�LV�ILQHO\�DG�
MXVWHG�HYHU\�SLHFH�DFFRUGLQJ�WR�WKH�YDOXH
VHW�E\�WKH�WKUHVKROG�VHW�RSHUDWLRQ��NH\�RS�
HUDWLRQ��

q� 5HIOHFWLYH�VHQVRU��ZKHQ�XVLQJ�D�PDQXDO
WKUHVKROG�YDOXH��
3ULQWLQJ�WDNHV�SODFH�DFFRUGLQJ�WR�WKH�SD�
UDPHWHUV�GHVLJQDWHG�E\�WKH�6HW�/DEHO�6L]H
FRPPDQG��+RZHYHU��WKH�EODFN�PDUN�SUR�
YLGHG�RQ�WKH�EDFN�RI�WKH�WDJ�SDSHU�LV�DXWR�
PDWLFDOO\�VHQVHG�E\�WKH�UHIOHFWLYH�VHQVRU
DQG�WKH�SDSHU�SRVLWLRQ�LV�ILQHO\�DGMXVWHG
HYHU\�SLHFH��DFFRUGLQJ�WR�WKH�VHW�WKUHVKROG
VHWWLQJ�YDOXH��VHW�XVLQJ�NH\V��

,VVXH�PRGH�

>%DWFK�PRGH��FXW�LQWHUYDO���@
+HDG�SRVLWLRQ

$

$ %

$ % &

��� ,GOLQJ

��� 3ULQW��VW�ODEHO��$��

��� 3ULQW��QG�ODEHO��%��

��� 3ULQW��UG�ODEHO��&��
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>%DWFK�PRGH��RWKHU�WKDQ�FXW�LQWHUYDO���@

:KHQ�',3�6:����LV�WXUQHG�RII��ZLWKRXW�WKH
DXWRPDWLF�IRUZDUG�IHHG�VWDQGE\��

$

$

$

%

&

+HDG�SRVLWLRQ&XW�SRVLWLRQ

��� ,GOLQJ

��� (QG�RI�SULQWLQJ��VW�ODEHO��$�

��� )HHG�WR�FXW�SRVLWLRQ�

��� (QG�RI�FXWWLQJ��VW�ODEHO��$�

��� )HHG�EDFN�WR�KRPH�SRVLWLRQ�

��� (QG�RI�SULQWLQJ��QG�ODEHO��%�

��� )HHG�WR�FXW�SRVLWLRQ

��� (QG�RI�FXWWLQJ��QG�ODEHO��%�

��� )HHG�EDFN�WR�KRPH�SRVLWLRQ�

���� (QG�RI�SULQWLQJ��UG�ODEHO��&�

���� )HHG�WR�FXW�SRVLWLRQ�

���� (QG�RI�FXWWLQJ��UG�ODEHO��&�

���� )HHG�EDFN�WR�KRPH�SRVLWLRQ�

%

%

&

&
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>%DWFK�PRGH��FXW�LQWHUYDO������ODEHOV�WR�EH�LV�
VXHG�@

:KHQ�',3�6:����LV�WXUQHG�RQ��ZLWK�WKH�DXWR�
PDWLF�IRUZDUG�IHHG�VWDQGE\��

$

$

$

%

+HDG�SRVLWLRQ&XW�SRVLWLRQ

��� ,GOLQJ

��� (QG�RI�SULQWLQJ��VW�ODEHO��$�

��� )HHG�WR�FXW�SRVLWLRQ�

��� (QG�RI�FXWWLQJ��VW�ODEHO��$�

��� )HHG�EDFN�WR�KRPH�SRVLWLRQ�

��� (QG�RI�SULQWLQJ��QG�ODEHO��%�

��� )HHG�WR�FXW�SRVLWLRQ

��� (QG�RI�FXWWLQJ��QG�ODEHO��%�

��� )HHG�EDFN�WR�KRPH�SRVLWLRQ�

���� ���PP�DXWRPDWLF�IRUZDUG�IHHG
DIWHU���VHFRQGV

%

%
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>%DWFK�PRGH��FXW�LQWHUYDO������ODEHOV�WR�EH�LV�
VXHG��GXULQJ�IRUZDUG�IHHG�VWDQGE\@

:KHQ�',3�6:����LV�WXUQHG�RQ��ZLWK�WKH�DXWR�
PDWLF�IRUZDUG�IHHG�VWDQGE\��

$

$

$

%

+HDG�SRVLWLRQ&XW�SRVLWLRQ

��� ,GOLQJ��IRUZDUG�IHHG�VWDQGE\�

��� (QG�RI�SULQWLQJ��VW�ODEHO��$�

��� )HHG�WR�FXW�SRVLWLRQ�

��� (QG�RI�FXWWLQJ��VW�ODEHO��$�

��� )HHG�EDFN�WR�KRPH�SRVLWLRQ�

��� (QG�RI�SULQWLQJ��QG�ODEHO��%�

��� )HHG�WR�FXW�SRVLWLRQ

��� (QG�RI�FXWWLQJ��QG�ODEHO��%�

���� )HHG�EDFN�WR�KRPH�SRVLWLRQ�

���� ���PP�DXWRPDWLF�IRUZDUG�IHHG
DIWHU���VHFRQGV

%

%

��� 5HYHUVH�IHHG�WR�KRPH�SRVLWLRQ
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>6WULS�PRGH@

��� ,GOLQJ

��� (QG�RI�SULQWLQJ��VW�ODEHO��$�

��� 5HPRYH��VW�ODEHO��$��

��� (QG�RI�SULQWLQJ��QG�ODEHO��%�

��� 5HPRYH��QG�ODEHO��%��

��� (QG�RI�SULQWLQJ��UG�ODEHO��&�


 7KH�QH[W�ODEHO�LV�QRW�SULQWHG
XQWLO�WKH�SULQWHG�ODEHO�LV�UH�
PRYHG�

��� )HHG�EDFN�WR�KRPH�SRVLWLRQ�

��� )HHG�EDFN�WR�KRPH�SRVLWLRQ�

��� )HHG�EDFN�WR�KRPH�SRVLWLRQ�

$

%

&

+HDG�SRVLWLRQ6WULS�SRVLWLRQ
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,VVXH�VSHHG�

3ULQWLQJ�WDNHV�SODFH�DW�WKH�GHVLJQDWHG�VSHHG�
5LEERQ�VDYLQJ�DQG�EDFN�IHHG�DOVR�WDNH�SODFH
DW�WKH�VDPH�GHVLJQDWHG�VSHHG��+RZHYHU��WKH
EDFN�IHHG�VSHHG�LQ�FXW�PRGH�DQG�VWULS�PRGH�LV
�´�VHF�

3DUDPHWHU 6SHHG

�

� �´�VHF
�
�
�
� �´�VHF
�
�
� ��´�VHF
$

:LWK�ZLWKRXW�ULEERQ�

:LWKRXW�ULEERQ��8VH�GLUHFW�WKHUPDO�SDSHU�
:LWK�ULEERQ��8VH�WKHUPDO�WUDQVIHU�ULEERQ�
:LWK�ULEERQ�VDYLQJ�

q� :KHQ�WKHUH�LV�WKH�IROORZLQJ�QRQ�SULQW�DUHD
�LQ�WKH�IHHG�GLUHFWLRQ��LQ�EDWFK�PRGH��FXW
PRGH�RU�VWULS�PRGH��ULEERQ�VDYLQJ�LV�SHU�
IRUPHG�DXWRPDWLFDOO\�

� �´�VHF����´�VHF�� ���PP�RU�PRUH
� ��´�VHF�� ���PP�RU�PRUH

q� 7KH�PLQLPXP�SULQW�DUHD��LQ�WKH�IHHG�GLUHF�
WLRQ��LQ�ULEERQ�VDYLQJ�LVVXH�LV���PP��:KHQ
WKH�SULQW�DUHD�LV�OHVV�WKDQ���PP��SULQWLQJ�LV
SHUIRUPHG�E\�DXWRPDWLFDOO\�DVVXPLQJ�WKH
PLQLPXP�SULQW�DUHD�RI���PP�

q� 5LEERQ�VDYLQJ�LV�SHUIRUPHG�IRU�XS�WR��
ILHOGV����SULQWLQJ�ILHOGV�����ULEERQ�VDYLQJ
ILHOGV��
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q� :KHQ�WKH�ULEERQ�VDYLQJ�LVVXH�LV�SHUIRUPHG�
RQ�WKH�IO\�LVVXH�LV�QRW�SHUIRUPHG�UHJDUGOHVV
RI�GDWD�TXDQWLW\�RU�SULQW�OHQJWK�

q� �³:LWKRXW�ULEERQ�VDYLQJ�IXQFWLRQ´�LV�VH�
OHFWHG�LQ�WKH�,VVXH�FRPPDQG�SDUDPHWHU
VHWWLQJ�RU�LQ�',3�VZLWFK�VHWWLQJ��QR�ULEERQ
VDYLQJ�ZLOO�WDNH�SODFH�

7DJ�URWDWLRQ�

7KH�RULJLQ�RI�FR�RUGLQDWHV�DQG�SULQWLQJ�GLUHF�
WLRQ�YDU\�DFFRUGLQJ�WR�WKH�GHVLJQDWLRQ�RI�WDJ
URWDWLRQ�

3ULQWLQJ�ERWWRP�ILUVW��VWDQGDUG��

(IIHFWLYH
SULQW�OHQJWK

/DEHO

%DFNLQJ�SDSHU

(IIHFWLYH
SULQW�ZLGWK

/DEHO
SLWFK

3DSHU�IHHG�GLUHFWLRQ

�
;

<

6�D�P�S�O�H

2ULJLQ�RI
FR�RUGLQDWHV

������
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)RU�SULQWLQJ�WRS�ILUVW��XSVLGH�GRZQ���WKH�RULJLQ
RI�WKH�FR�RUGLQDWHV�������LV�LQ�WKH�RSSRVLWH�FRU�
QHU��WKH�WH[W�LV�XSVLGH�GRZQ��7KLV�LV�WUXH�IRU�OD�
EHOV�DV�ZHOO�DV�WDJV�

6WDWXV�UHVSRQVH�

:KHQ�WKH�RSWLRQ�ZLWK�VWDWXV�UHVSRQVH�KDV
EHHQ�VHOHFWHG��D�VWDWXV�UHVSRQVH�LV�PDGH�DW
WKH�HQG�RI�SULQWLQJ�RU�LI�DQ�HUURU�RFFXUV�
,Q�EDWFK�PRGH�DQG�FXW�PRGH��WKH�SULQW�HQG
VWDWXV�UHVSRQVH�LV�PDGH�DIWHU�SULQWLQJ�RQ�WKH
GHVLJQDWHG�QXPEHU�RI�ODEHOV�
,Q�VWULS�PRGH��WKH�VWDWXV�UHVSRQVH�LV�PDGH
DIWHU�SULQWLQJ�RQH�ODEHO�

ã� 'R�QRW�FKDQJH�WKH�SDUDPHWHU�IRU�VWDWXV�UH�
VSRQVH�QR�VWDWXV�UHVSRQVH�GXULQJ�SULQWLQJ�
WKH�VWDWXV�UHVSRQVH�PD\�QRW�EH�SHUIRUPHG
SURSHUO\�

1RWHV� ,PSURYHPHQW�RI�WKH�SURFHVVLQJ�WR�VWRS�WKH�OD�
EHO�DW�WKH�KRPH�SRVLWLRQ�

:KHQ�WKH�JDS�EHWZHHQ�ODEHOV��EODFN�PDUN��LV
IRXQG�DIWHU�WKH�KHDG�RSHQ�VWDWH�LV�GHWHFWHG�
WKH�YDOXH�WR�VWRS�DW�WKH�KRPH�SRVLWLRQ�RI�HDFK
ODEHO�EHWZHHQ�WKH�KHDG�DQG�WKH�VHQVRU�LV�VHW
DJDLQ�

q� 7KH�SDSHU�LV�PRYHG�LQ�WKH�DERYH�VWDWH�

q� 6WRS�SRVLWLRQ�DIWHU�IHHGLQJ�RQH�ODEHO

$ % &

6WRS�SRVLWLRQ 6HQVRU
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���%HIRUH�LPSURYHPHQW�!!

���$IWHU�LPSURYHPHQW�!!

ã� $Q�HUURU�ZLOO�UHVXOW�ZKHQ�IHHG�MDP�FRQGL�
WLRQV�DUH�PHW�

$ % &

6WRS�SRVLWLRQ 6HQVRU

���PP

'

$ % &

6WRS�SRVLWLRQ 6HQVRU

'

����PP�DIWHU�GHWHFWLRQ
RI�*DS�EHWZHHQ�%�DQG�&
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([DPSOH�

�
>&F@
>)I������������������
����������$���������@
>'I��������6DPSOH�@
>3L�������������
�������&�����������@
!

6�D�P�S�O�H

����
PP

����
PP

����
PP

�����PP

�����PP

3DSHU�IHHG�GLUHFWLRQ
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)HHG�ODEHO� >3I��D�E�F�G�H�@

)XQFWLRQ� )HHG�WKH�SDSHU�

3DUDPHWHUV� D� 7\SH�RI�VHQVRU
� ���1R�VHQVRU
� ���5HIOHFWLYH�VHQVRU
� ���7UDQVPLVVLYH�VHQVRU
�� �����ZKHQ�XVLQJ�QRUPDO�ODEHOV�
� ���7UDQVPLVVLYH�VHQVRU
� �����ZKHQ�XVLQJ�SUH�SULQWHG�ODEHOV�
� ���5HIOHFWLYH�VHQVRU
�� �����ZKHQ�XVLQJ�D�PDQXDO�WKUHVKROG
� ����YDOXH���DV�RI�9�����

E� 6HOHFWV�FXW�RU�QRQ�FXW
� ���1RQ�FXW
� ���&XW

F� )HHG�PRGH
� &��%DWFK�PRGH
� �����FXW�LVVXH��VWRS�DQG�FXW��ZLWK
� ����EDFN�IHHG�
� '��6WULS�PRGH��ZLWK�EDFN�IHHG�

G� )HHG�VSHHG
� ����������� ���´�VHF�
� �������� ���´�VHF�
� $������� ��´�VHF�

H� :LWK�ZLWKRXW�ULEERQ
� ���:LWKRXW�ULEERQ
� ���:LWK�ULEERQ
� �����ZLWK�ULEERQ�VDYLQJ�IXQFWLRQ�
� ���:LWK�ULEERQ
� ��ZLWKRXW�ULEERQ�VDYLQJ�IXQFWLRQ�
� 
�:LWK�ULEERQ��WUDQVPLVVLYH�QRQ�
� ��WUDQVPLVVLYH�FRQIRUPV�WR�V\VWHP
� ��PRGH�
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([SODQDWLRQ� 7\SH�RI�VHQVRU�

1R�VHQVRU�
)HHGLQJ�WDNHV�SODFH�DFFRUGLQJ�WR�WKH�SD�
UDPHWHU�GHVLJQDWHG�E\�WKH�6HW�/DEHO�6L]H
FRPPDQG�

5HIOHFWLYH�VHQVRU�
)HHGLQJ�WDNHV�SODFH�DFFRUGLQJ�WR�WKH�SD�
UDPHWHU�GHVLJQDWHG�E\�WKH�6HW�/DEHO�6L]H
FRPPDQG��+RZHYHU��WKH�EODFN�PDUN�SURYLGHG
RQ�WKH�EDFN�VLGH�RI�WKH�WDJ�SDSHU�LV�DXWRPDWL�
FDOO\�VHQVHG�E\�WKH�UHIOHFWLYH�VHQVRU�DQG�WKH
VWRS�SRVLWLRQ�LV�ILQHO\�DGMXVWHG�

7UDQVPLVVLYH�VHQVRU
�ZKHQ�XVLQJ�QRUPDO�ODEHOV��
)HHGLQJ�WDNHV�SODFH�DFFRUGLQJ�WR�WKH�SD�
UDPHWHU�GHVLJQDWHG�E\�WKH�6HW�/DEHO�6L]H
FRPPDQG��+RZHYHU��WKH�ODEHO�WR�ODEHO�JDS�LV
DXWRPDWLFDOO\�VHQVHG�E\�WKH�UHIOHFWLYH�VHQVRU
DQG�WKH�VWRS�SRVLWLRQ�LV�ILQHO\�DGMXVWHG�

7UDQVPLVVLYH�VHQVRU
�ZKHQ�XVLQJ�SUH�SULQWHG�ODEHOV��
)HHGLQJ�WDNHV�SODFH�DFFRUGLQJ�WR�WKH�SD�
UDPHWHU�GHVLJQDWHG�E\�WKH�6HW�/DEHO�6L]H
FRPPDQG��+RZHYHU��WKH�ODEHO�WR�ODEHO�JDS�LV
DXWRPDWLFDOO\�VHQVHG�E\�WKH�WUDQVPLVVLYH�VHQ�
VRU�DQG�WKH�VWRS�SRVLWLRQ�LV�ILQHO\�DGMXVWHG�DF�
FRUGLQJ�WR�WKH�YDOXH�VHW�E\�WKH�WKUHVKROG�VHW
RSHUDWLRQ��NH\�RSHUDWLRQ��

5HIOHFWLYH�VHQVRU
�ZKHQ�XVLQJ�D�PDQXDO�WKUHVKROG�YDOXH��
)HHGLQJ�WDNHV�SODFH�DFFRUGLQJ�WR�WKH�SD�
UDPHWHUV�GHVLJQDWHG�E\�WKH�6HW�/DEHO�6L]H
FRPPDQG��+RZHYHU��WKH�EODFN�PDUN�SURYLGHG
RQ�WKH�EDFN�RI�WKH�WDJ�SDSHU�LV�DXWRPDWLFDOO\
VHQVHG�E\�WKH�UHIOHFWLYH�VHQVRU�DQG�WKH�SDSHU
SRVLWLRQ�LV�ILQHO\�DGMXVWHG�HYHU\�SLHFH��DFFRUG�
LQJ�WR�WKH�VHW�WKUHVKROG�VHWWLQJ�YDOXH��VHW�XVLQJ
NH\V��
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&XW�QRQ�FXW�

7KLV�RSWLRQ�LV�YDOLG�LQ�EDWFK�IHHG�PRGH�RQO\�
�1RQ�FXW�LV�VHOHFWHG�LQ�VWULS�PRGH��

,I�QR�VXEVHTXHQW�FRPPDQG�LV�UHFHLYHG�IURP
WKH�3&�IRU���VHFRQGV�DIWHU�FXW�IHHGLQJ�ZKHQ
',3�6:����LV�VHW�WR�21��ZLWK�WKH�DXWRPDWLF
IRUZDUG�IHHG�VWDQGE\��LQ�FXW�PRGH��WKH�SULQWHU
DXWRPDWLFDOO\�SHUIRUPV�D����PP�IRUZDUG�IHHG�

:KHQ�WKH�)HHG�FRPPDQG�LV�UHFHLYHG�LQ�WKH
IRUZDUG�IHHG�VWDQGE\�VWDWH��WKH�SULQWHU�SHU�
IRUPV�D�UHYHUVH�IHHG�WR�WKH�RULJLQDO�SRVLWLRQ�

)RU�QRWHV��UHIHU�WR�WKH�VHFWLRQ�UHJDUGLQJ�WKH�,V�
VXH�FRPPDQG�

)RU�FXWWLQJ�WKH�ODEHO�KDYLQJ�ODEHO�SLWFK�RI���
PP�RU�OHVV��UHIHU�WR�WKH�VHFWLRQ�UHJDUGLQJ�WKH
3RVLWLRQ�)LQH�$GMXVWPHQW�&RPPDQG�

)HHG�PRGH�

>%DWFK��QRQ�FXW�@

+HDG�SRVLWLRQ

� 3ODFH�SDSHU�

ó (QG�RI�IHHG�

�&RPSOHWH�IHHGLQJ�WR�WKH�WRS�RI�IRUP�DQG�VWRS��
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>%DWFK��FXW�@

>6WULS@

+HDG�SRVLWLRQ&XW�SRVLWLRQ

� 3ODFH�SDSHU�

ó (QG�RI�IHHG�

�&RPSOHWH�IHHGLQJ�WR�WKH�WRS�RI�IRUP��

ì )HHG�WR�WKH�FXW�SRVLWLRQ�

ö &XW�XQQHFHVVDU\�SDSHU�

ú )HHG�EDFN�WR�WKH�KRPH�SRVLWLRQ�

+HDG�SRVLWLRQ6WULS�SRVLWLRQ

� 3ODFH�SDSHU�

ó 5HPRYH�ODEHO�

ì )HHG�EDFN�WR�WKH�KRPH�SRVLWLRQ�

ö (QG�RI�IHHG�
�&RPSOHWH�IHHGLQJ�WR�WKH�WRS�RI�IRUP
DQG�VWRS��
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)HHG�VSHHG�

)HHG�WKH�SDSHU�DW�WKH�GHVLJQDWHG�VSHHG��5LE�
ERQ�VDYLQJ�DQG�EDFN�IHHG�DOVR�WDNH�SODFH�DW
WKH�VDPH�GHVLJQDWHG�VSHHG��+RZHYHU��WKH
EDFN�IHHG�VSHHG�LQ�FXW�PRGH�RU�VWULS�PRGH�LV
�´�VHF�

3DUDPHWHU 6SHHG

�
�

�

�

�´�VHF

�

�

�

�´�VHF

�

�

$

��´�VHF

:LWK�ZLWKRXW�ULEERQ�

:LWKRXW�ULEERQ�
7KH�ULEERQ�PRWRU�LV�QRW�RSHUDWHG�DW�IHHG�

:LWK�ULEERQ�
7KH�ULEERQ�PRWRU�LV�RSHUDWHG�DW�IHHG�

:LWK�ULEERQ�VDYLQJ�

:KHQ�WKH�',3�VZLWFK�LV�VHW�WR�DXWR�ULEERQ
VDYLQJ��ULEERQ�VDYLQJ�ZLOO�EH�SHUIRUPHG�DXWR�
PDWLFDOO\��:KHQ�WKH�RSWLRQ�IRU�QR�ULEERQ�VDYLQJ
KDV�EHHQ�VHOHFWHG�RU�WKH�',3�VZLWFK�LV�VHW�WR
QR�DXWR�ULEERQ�VDYLQJ��QR�ULEERQ�VDYLQJ�ZLOO
WDNH�SODFH�
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1RWHV� ,I�D�FKDQJH�RI�ODEHO�VL]H�RU�W\SH�RI�VHQVRU��IHHG
ILQH�DGMXVWPHQW��FXW�SRVLWLRQ�ILQH�DGMXVWPHQW
�RU�VWULS�SRVLWLRQ�ILQH�DGMXVWPHQW��RU�EDFN�IHHG
ILQH�DGMXVWPHQW�LV�PDGH��RQH�ODEHO�PXVW�EH�IHG
WR�DGMXVW�WKH�ILUVW�SULQWLQJ�SRVLWLRQ�SULRU�WR
SULQWLQJ�

7KH�SDUDPHWHU�RI�WKH�)HHG�FRPPDQG�LV�SUR�
WHFWHG�LQ�PHPRU\��SURWHFWHG�HYHQ�LI�WKH�SRZHU
LV�WXUQHG�RII��

:KHQ�³VWDWXV�UHVSRQVH´�LV�VHOHFWHG�LQ�WKH�,V�
VXH�FRPPDQG�SDUDPHWHU�VHWWLQJ��D�VWDWXV�UH�
VSRQVH�LV�PDGH�DIWHU�WKH�HQG�RI�IHHG�RU�ZKHQ
DQ�HUURU�RFFXUV�

)RU�H[SODQDWLRQ�DERXW�WKH�SURFHVVLQJ�WR�VWRS
WKH�ODEHO�DW�WKH�KRPH�SRVLWLRQ��UHIHU�WR�WKH�VHF�
WLRQ�UHJDUGLQJ�WKH�,VVXH�FRPPDQG�

([DPSOH� �
>3I������&�����@
!

(MHFW�ODEHO� >3H@

)XQFWLRQ� (MHFW��FXW��WKH�ODEHO�SUHVHQWO\�UHPDLQLQJ�EH�
WZHHQ�WKH�KHDG�DQG�WKH�&XWWHU�DQG�UHWXUQ�WR
WKH�RULJLQDO�SRVLWLRQ�

1RWHV� ,I�QR�VXEVHTXHQW�FRPPDQG�LV�UHFHLYHG�IURP
WKH�3&�IRU���VHFRQGV�DIWHU�HMHFWLRQ�ZKHQ�',3
6:����LV�VHW�WR�21��ZLWK�WKH�DXWRPDWLF�IRU�
ZDUG�IHHG�VWDQGE\���WKH�SULQWHU�DXWRPDWLFDOO\
SHUIRUPV�D����PP�IRUZDUG�IHHG�

:KHQ�WKH�(MHFW�FRPPDQG�LV�UHFHLYHG�LQ�WKH
IRUZDUG�IHHG�VWDQGE\�VWDWH��WKH�SULQWHU�IHHGV
WKH�ODEHO�LQ�UHYHUVH�WR�WKH�RULJLQDO�SRVLWLRQ�DQG
HMHFWV�LW�

)RU�QRWHV��UHIHU�WR�WKH�VHFWLRQ�UHJDUGLQJ�WKH�,V�
VXH�FRPPDQG��)RU�HMHFWLQJ�WKH�ODEHO�KDYLQJ
ODEHO�SLWFK�RI����PP�RU�OHVV��UHIHU�WR�WKH�VHF�
WLRQ�UHJDUGLQJ�WKH�SRVLWLRQ�ILQH�DGMXVWPHQW�
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([DPSOH�
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>'I��������%�@
>3L�������������
�������&�����������@
>'I��������&�@
>3L�������������
�������&�����������@
>3H@
!

+HDG�SRVLWLRQ

� ,GOLQJ

ó (QG�RI�SULQWLQJ
�VW�ODEHO��$�

&XW�SRVLWLRQ

ì (QG�RI�SULQWLQJ
� �QG�ODEHO��%�

ö (QG�RI�SULQWLQJ
� �UG�ODEHO��&�

ú )HHG�WR�FXW
� SRVLWLRQ�

$

$

$

$

$ %

%

%

%

&

&

& ÷ (QG�RI�FXWWLQJ�

ø )HHG�EDFN�WR
� KRPH�SRVLWLRQ�
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)RUZDUG� >3F���DDDD�@
5HYHUVH�IHHG�

)XQFWLRQ� $IWHU�SULQWLQJ�RU�IHHGLQJ�WKH�SDSHU��IHHG�WKH
SDSHU�WR�D�PDQXDOO\�FXW�SRVLWLRQ�

:KHQ�LVVXLQJ�WKH�QH[W�ODEHO��IHHG�WKH�SDSHU
EDFN�WR�WKH�ILUVW�SULQWLQJ�SRVLWLRQ�

3DUDPHWHUV� �DDDD��)HHG�YDOXH�E\�ZKLFK�WKH�SDSHU�LV�IHG
� �������IRUZDUG�RU�EDFNZDUG�
� ������������WR�������LQ�����PP�XQLWV�

1RWHV� :KHQ�WKH�>)(('@�NH\�LV�SUHVVHG�RQ�WKH
SULQWHU��RQH�ODEHO�LV�IHG��DQG�WKHQ�IHG�E\�WKH
IRUZDUG�IHHG�YDOXH�DXWRPDWLFDOO\�LI�WKH�)RUZDUG
)HHG�FRPPDQG�KDV�DOUHDG\�EHHQ�WUDQVPLWWHG�

7KH�)RUZDUG�5HYHUVH�)HHG�FRPPDQG�LV�SUR�
WHFWHG�LQ�PHPRU\��SURWHFWHG�HYHQ�LI�WKH�SRZHU
LV�WXUQHG�RII��

7KH�)RUZDUG�5HYHUVH�)HHG�FRPPDQG�LV�LJ�
QRUHG�LQ�VWULS�PRGH�DQG�FXW�LVVXH�PRGH�

7KH�)RUZDUG�5HYHUVH�)HHG�FRPPDQG�IHHGV
WKH�ODEHO�ZLWKRXW�ULEERQ�VDYLQJ�HYHQ�LI�WKH�ULE�
ERQ�VDYLQJ�LVVXH�LV�GHVLJQDWHG�

7KH�IRUZDUG�IHHG�LV�SHUIRUPHG�DW�WKH�VSHHG
GHVLJQDWHG�LQ�WKH�,VVXH�FRPPDQG�RU�)HHG
FRPPDQG��7KH�UHYHUVH�IHHG�LV�SHUIRUPHG�DW
WKH�VSHHG�RI��´�VHF�
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([DPSOH�

+HDG�SRVLWLRQ

��� )HHG�RQH�ODEHO�

&XW�SRVLWLRQ

��� )HHG�WR
PDQXDOO\��FXW
SRVLWLRQ�

��� &XW�PDQXDOO\�

��� 6WDQG�E\�

��� )HHG�EDFN�WR
� KRPH�SRVLWLRQ�

��� 3ULQW�WKUHH
� $�ODEHOV�

��� ,GOLQJ

��� )HHG�WR
PDQXDOO\
FXW�SRVLWLRQ�

��� &XW�PDQXDOO\�

���� 6WDQG�E\�

���� )HHG�EDFN�WR
KRPH�SRVLWLRQ�

���� 3ULQW�RQH
� %�ODEHO�

���� )HHG�WR�PDQXDOO\
� FXW�SRVLWLRQ�

���� &XW�PDQXDOO\�

���� 6WDQG�E\�
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$ $ $
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�
>3F��������@
FXW�PDQXDOO\
>3L�������������
�������&�����������@
>3F��������@
FXW�PDQXDOO\
>3F��������@
>3L�������������
�������&�����������@
>3F��������@
!
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����� )ODVK�&DUG�&RPPDQGV

7KLV�6HFWLRQ�GHVFULEHV�WKH�FRPPDQGV�QHHGHG
IRU�)ODVK�&DUG�XWLOLVDWLRQ�

ã� 2SWLRQDO�,�2�([SDQVLRQ�%RDUG�LV�QHHGHG

)RUPDW�FDUG� >0I��D�@

)XQFWLRQ� )RUPDW��LQLWLDOLVH��WKH�IODVK�PHPRU\�FDUG�

3DUDPHWHUV� D� )RUPDWWLQJ��LQLWLDOLVLQJ��UDQJH
� $��$OO�DUHD�RI�IODVK�PHPRU\�FDUG
� %��3&�VDYH�DUHD�RI�IODVK�PHPRU\�FDUG
� &��:ULWDEOH�FKDUDFWHU�DUHD�RI�IODVK�PHPRU\
� �����FDUG

([SODQDWLRQ� 7KH�IODVK�PHPRU\�FDUG�FDQ�EH�URXJKO\�GLYLGHG
LQWR�WKH�3&�VDYH�DUHD�DQG�ZULWDEOH�FKDUDFWHU
DUHD��7KH\�FDQ�EH�IRUPDWWHG��LQLWLDOLVHG��HLWKHU
VHSDUDWHO\�RU�DW�WKH�VDPH�WLPH�

:KHQ�XVLQJ�D�QHZ�IODVK�PHPRU\�FDUG��WKH
DUHD�WR�EH�XVHG�PXVW�EH�IRUPDWWHG��LQLWLDOLVHG�
DQG�WKHQ�WKH�3&�VDYH�RU�ZULWDEOH�FKDUDFWHUV
PXVW�EH�VWRUHG�

$IWHU�IRUPDWWLQJ��WKH�UHPDLQLQJ�PHPRU\�LV�WKH
3&�VDYH�DUHD������.E\WHV��DQG�ZULWDEOH�FKDU�
DFWHU�DUHD������.E\WHV���+RZHYHU��ZKHQ�WKH���
0E\WH�IODVK�PHPRU\�FDUG�LV�XVHG��WKH�UHPDLQ�
LQJ�PHPRU\�LV�WKH�3&�VDYH�DUHD������.E\WHV�
DQG�ZULWDEOH�FKDUDFWHU�DUHD�������.E\WHV��
7KH�UHPDLQLQJ�PHPRU\�LV�GLVSOD\HG�RQ�WKH
/&'�

:KHQ�VWRULQJ�DOUHDG\�VWRUHG�GDWD��3&�VDYH�
ZULWDEOH�FKDUDFWHUV��ORJR��DJDLQ��PHPRU\�LV
FRQVXPHG�ZLWK�HYHU\�VWRULQJ�XQOHVV�WKH�)RU�
PDW�FRPPDQG��>0I@��LV�WUDQVPLWWHG�
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:KHQ�SHUIRUPLQJ�WKH�ODEHO�LVVXH�RSHUDWLRQ�DI�
WHU�VHQGLQJ�WKH�)RUPDW�FRPPDQG��WKH�LPDJH
EXIIHU�LV�DXWRPDWLFDOO\�FOHDUHG�

:KHQ�VWRULQJ�RI�ZULWDEOH�FKDUDFWHUV��ORJRV��RU
3&�LQWHUIDFH�FRPPDQGV�LV�QRW�FRQWLQXHG��WKH
SULQWHU�DXWRPDWLFDOO\�HQWHUV�WKH�RQOLQH�PRGH
�ODEHO�LVVXH�RSHUDWLRQ��DIWHU�DERXW����VHFRQGV�
,Q�WKLV�FDVH��WKH�LPDJH�EXIIHU�LV�DXWRPDWLFDOO\
FOHDUHG�

$OVR�VHH�� %LWPDS�:ULWDEOH�&KDUDFWHU�&RPPDQG
6DYH�6WDUW�&RPPDQG
6DYH�7HUPLQDWH�&RPPDQG

([DPSOH� �
>0I��$�@
!
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%LWPDS�ZULWDEOH >0F��DD�E���FFFF�GGG�
FKDUDFWHU� �����HHH�III�JJJ���K�

�����LLL���LLL�@

)XQFWLRQ� :ULWH�ZULWDEOH�FKDUDFWHUV�DQG�ORJR�RQ�WKH�IODVK
PHPRU\�FDUG�

3DUDPHWHUV� DD� :ULWDEOH�FKDUDFWHU�VHW
� ���WR���

E� :ULWDEOH�FKDUDFWHU�FRGH
� ��+�WR�))+��6HW�LQ�KH[��

FFF� /HIW�RIIVHW
� ����WR������LQ�GRWV�

GGG� 7RS�RIIVHW
� ����WR������LQ�GRWV�

HHH� &KDUDFWHU�ZLGWK
� ����WR������LQ�GRWV�

III� &KDUDFWHU�KHLJKW
� ����WR������LQ�GRWV�

JJJ� +RUL]RQWDO�VSDFLQJ�SURSRUWLRQDO�VSDFLQJ
� ����WR������LQ�GRWV�

K� 7\SH�RI�ZULWDEOH�FKDUDFWHU�GDWD
� ���1LEEOH�PRGH����ELWV�E\WH�
� ���+H[��PRGH����ELWV�E\WH�

LLL���LLL��:ULWDEOH�FKDUDFWHU�GDWD�WR�EH
� VWRUHG

([SODQDWLRQ� 7\SH�RI�ZULWDEOH�FKDUDFWHU�

8S�WR����ZULWDEOH�FKDUDFWHU�VHWV�FDQ�EH�VWRUHG�
+RZHYHU��WKH�PD[LPXP�QXPEHU�RI�FKDUDFWHUV
YDULHV�GHSHQGLQJ�RQ�WKH�ZULWDEOH�FKDUDFWHU
VL]H�DQG�QXPEHU�RI�FKDUDFWHUV�EHFDXVH�RI�WKH
OLPLWHG�PHPRU\�FDSDFLW\�
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&KDUDFWHU�FRGH�

8S�WR�����FKDUDFWHUV�FDQ�EH�VWRUHG�SHU�FKDU�
DFWHU�VHW��7KH�PD[LPXP�QXPEHU�RI�FKDUDFWHUV
LQ����VHWV�î�����FKDUDFWHUV� ������FKDUDFWHUV�
,W�YDULHV�GHSHQGLQJ�RQ�WKH�ZULWDEOH�FKDUDFWHU
VL]H�DQG�QXPEHU�RI�FKDUDFWHUV�EHFDXVH�RI�WKH
OLPLWHG�PHPRU\�FDSDFLW\�

:ULWDEOH�FKDUDFWHU�GDWD�

7RS�RII�
VHW

���GRWV

&KDU�
KHLJKW
���GRWV

5HIHUHQFH
SRLQW

&KDU��ZLGWK����GRWV

+RUL]RQWDO�VSDFLQJ�SURSRUWLRQDO�VSDFLQJ
���GRWV

/HIW�RIIVHW
��GRWV
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1XPEHU�RI�JUDSKLF�E\WHV�VHQW�GRZQ�PXVW�FRU�
UHVSRQG�H[DFWO\�WR�WKH�ZLGWK�DQG�KHLJKW�GH�
ILQHG�

1LEEOH�PRGH�

1LEEOH�PRGH
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7KH�ZULWDEOH�FKDUDFWHU�GDWD�WR�EH�VWRUHG�LV
VHSDUDWHG�LQWR�IRXU�GRW�XQLWV�DQG�VHQW�LQ�WKH
IROORZLQJ�RUGHU�������������KLJK�RUGHU�GLJLW�
³�´�

7KH�GDWD�RI�ZULWDEOH�FKDUDFWHUV�WR�EH�VWRUHG�LV
��+�WR��)+�

7KH�PLQLPXP�XQLW�LQ�WKH�;�GLUHFWLRQ�LV���GRWV�
'RWV�ZLWK�QR�GDWD�DUH�WUDQVPLWWHG�DV�GDWD���

7KH�GDWD�FRXQW�RI�ZULWDEOH�FKDUDFWHUV�WR�EH
VWRUHG�PXVW�EH�DV�IROORZV�
'DWD�FRXQW�RI�ZULWDEOH�FKDUDFWHUV�WR�EH�VWRUHG
 ��^�QXPEHU�RI�FKDU��ZLGWK�GRWV�������`
���î�QXPEHU�RI�FKDU��KHLJKW�GRWV�î��
�
�7KH�YDOXH�LQ�WKH�EUDFNHWV�LV�WUXQFDWHG�WR�WKH
���QH[W�ZKROH�QXPEHU�

+H[��PRGH�

+H[��PRGH
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7KH�ZULWDEOH�FKDUDFWHU�GDWD�WR�EH�VWRUHG�LV
VHSDUDWHG�LQWR�HLJKW�GRW�XQLWV�DQG�VHQW�LQ�WKH
IROORZLQJ�RUGHU�����������

7KH�GDWD�RI�ZULWDEOH�FKDUDFWHUV�WR�EH�VWRUHG�LV
��+�WR�))+�

7KH�PLQLPXP�XQLW�LQ�WKH�;�GLUHFWLRQ�LV���GRWV�
'RWV�ZLWK�QR�GDWD�DUH�WUDQVPLWWHG�DV�GDWD���
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&KDSWHU����&RPPDQG�'HVFULSWLRQV�������)ODVK�&DUG�&RPPDQGV

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� �����

7KH�GDWD�FRXQW�RI�ZULWDEOH�FKDUDFWHUV�WR�EH
VWRUHG�PXVW�EH�DV�IROORZV�
'DWD�FRXQW�RI�ZULWDEOH�FKDUDFWHUV�WR�EH�VWRUHG
 ��^�QXPEHU�RI�FKDU��ZLGWK�GRWV�������`
������QXPEHU�RI�FKDU��KHLJKW�GRWV
�
��7KH�YDOXH�LQ�WKH�EUDFNHWV�LV�WUXQFDWHG�WR
����WKH�QH[W�ZKROH�QXPEHU�

7R�FRQYHUW�3&;�ILOHV�WR�+(;�PRGH��FRQWDFW
0(72�DQG�DVN�IRU�'26�SURJUDP
3&;�63���(;(�

1RWHV� :LWK�WKH�VDPH�ZULWDEOH�FKDUDFWHU�VHW�GHVLJ�
QDWHG��FKDUDFWHU�ZLGWK�DQG�FKDUDFWHU�KHLJKW
FDQ�EH�GHVLJQDWHG�IRU�HDFK�ZULWDEOH�FKDUDFWHU
FRGH��,Q�RWKHU�ZRUGV��FKDUDFWHU�VL]H�FDQ�EH
FKDQJHG�IRU�HDFK�FKDUDFWHU��WKXV�VDYLQJ
PHPRU\�

3URSRUWLRQDO�VSDFLQJ�DQG�GHVFHQGLQJ�RI�FKDU�
DFWHUV�DUH�SRVVLEOH�DFFRUGLQJ�WR�WKH�SDUDPH�
WHUV�RI�KRUL]RQWDO�VSDFLQJ�SURSRUWLRQDO�VSDFLQJ�
OHIW�RIIVHW��DQG�WRS�RIIVHW�

:KHQ�WRS�RIIVHW� ������WKH�UHIHUHQFH�FR�
RUGLQDWHV�DUH�DW�WKH�DERYH�OHIW�LQ�GUDZLQJ�EH�
FDXVH�WKH�EDVH�OLQH�LV�DW�WKH�WRS���&R�RUGLQDWH
VHWWLQJ�LV�IDFLOLWDWHG�IRU�ORJR��

(YHQ�LI�DQ\�FKDUDFWHU�VHW�RU�FKDUDFWHU�FRGH�LV
VHOHFWHG��QR�PHPRU\�ZLOO�EH�ZDVWHG�

:KHQ�XVLQJ�D�QHZ�IODVK�PHPRU\�FDUG��WKH
)RUPDW�FRPPDQG��>0I@��PXVW�EH�WUDQVPLWWHG�
7KH�UHPDLQLQJ�PHPRU\�FDSDFLW\�DIWHU�IRUPDW�
WLQJ�LV�WKH�ZULWDEOH�FKDUDFWHU�DUHD�����.
E\WHV���+RZHYHU��ZKHQ�WKH���0E\WH�IODVK
PHPRU\�FDUG�LV�XVHG��WKH�UHPDLQLQJ�PHPRU\
LV������.E\WHV�

7KH�DOUHDG\�VWRUHG�FKDUDFWHU�FRGH�FDQ�EH
VWRUHG�DJDLQ�LI�WKH�:ULWDEOH�&KDUDFWHU�&RP�
PDQG��>0F@��LV�WUDQVPLWWHG�EXW�PHPRU\�ZLOO�EH
FRQVXPHG�HYHU\�VWRULQJ�DJDLQ��0HPRU\�FDQ�EH
HIILFLHQWO\�XVHG�E\�VHQGLQJ�WKH�)RUPDW�FRP�
PDQG��>0I@��EHIRUH�VWRULQJ�
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����� 63���3'/

:KHQ�SHUIRUPLQJ�WKH�ODEHO�LVVXH�RSHUDWLRQ�DI�
WHU�VHQGLQJ�WKH�%LWPDS�:ULWDEOH�&KDUDFWHU
&RPPDQG��>0F@���WKH�LPDJH�EXIIHU�LV�FOHDUHG
DXWRPDWLFDOO\�

:KHQ�WKH�VWRULQJ�RSHUDWLRQ�LV�QRW�FRQWLQXHG
DIWHU�VWRULQJ�WKH�ZULWDEOH�FKDUDFWHU�DQG�ORJRV�
WKH�SULQWHU�DXWRPDWLFDOO\�HQWHUV�RQOLQH�PRGH
�ODEHO�LVVXH�RSHUDWLRQ��DIWHU�DERXW����VHFRQGV�
,Q�WKLV�FDVH��WKH�LPDJH�EXIIHU�ZLOO�EH�FOHDUHG
DXWRPDWLFDOO\�

([DPSOH� :ULWDEOH�FKDUDFWHU�VHW�����
ZULWDEOH�FKDUDFWHU�FRGH����KH[�� �
S
��

3OHDVH�QRWH�WKDW�WKH�JUDSKLFV�GDWD�LQ�WKLV�H[�
DPSOH�ZDV�VSOLW�LQWR�VHYHUDO�OLQHV�IRU�EHWWHU
UHDGLQJ�RQO\��'R�QRW�DGG��&5!��/)!�

�
>0I��&�@
>0F�����S�����������
�����������������
����"����"��""���"�"""���" "��!��
��"���"���"�������"�������!������
��!������������������������������
��!�����������������������!������
��!�������"�������"���"���"���"��
�� "��!����"""������""������"����
���������������������������������
�"""�����"""�����"""������@
!

$OVR�VHH� )RUPDW�FRPPDQG
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&KDSWHU����&RPPDQG�'HVFULSWLRQV�������)ODVK�&DUG�&RPPDQGV

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� �����

6DYH�VWDUW� >0V��DD���E�@

)XQFWLRQ� 'HFODUH�WKH�VWDUW�RI�VDYLQJ�3&�LQWHUIDFH�FRP�
PDQGV�
�3ODFH�WKH�SULQWHU�LQ�WKH�PRGH�ZKHUH�3&�LQ�
WHUIDFH�FRPPDQGV�DUH�ZULWWHQ�RQ�WKH�IODVK
PHPRU\�FDUG��

3DUDPHWHUV� DD��,GHQWLILFDWLRQ�QXPEHU��VDYH�1R���XVHG�IRU
������VDYLQJ�RU�FDOOLQJ����WR���

E����6WDWXV�UHVSRQVH�DW�VDYH�WLPH
���������1R�VWDWXV�UHVSRQVH
���������6WDWXV�UHVSRQVH

1RWHV� 8S�WR����NLQGV�RI�3&�LQWHUIDFH�FRPPDQGV�FDQ
EH�VWRUHG��7KH�PD[LPXP�QXPEHU�RI�3&�LQWHU�
IDFH�FRPPDQGV�YDULHV�DFFRUGLQJ�WR�WKH�3&
LQWHUIDFH�FRPPDQG�FDSDFLW\�WR�EH�VWRUHG�EH�
FDXVH�RI�WKH�OLPLWHG�PHPRU\�FDSDFLW\��7KH
VWRUDEOH�FRPPDQG�FDSDFLW\�SHU�VDYLQJ�RSHUD�
WLRQ�LV�PD[LPXP�������E\WHV�

:KHQ�XVLQJ�D�QHZ�IODVK�PHPRU\�FDUG��WKH
)RUPDW�FRPPDQG�PXVW�EH�WUDQVPLWWHG��7KH
UHPDLQLQJ�PHPRU\�DIWHU�IRUPDWWLQJ�LV�WKH�3&
VDYH�DUHD������.E\WHV���+RZHYHU��ZKHQ�WKH���
0E\WH�IODVK�PHPRU\�FDUG�LV�XVHG��WKH�UHPDLQ�
LQJ�PHPRU\�LV�����.E\WHV�

7KH�DOUHDG\�VWRUHG�VDYH�QXPEHU�FDQ�EH�VWRUHG
DJDLQ�ZKHQ�WKH�6DYH�6WDUW�FRPPDQG�LV�VHQW
DIWHU�GHFODULQJ�WKH�WHUPLQDWLRQ�RI�VDYLQJ��+RZ�
HYHU��WKH�PHPRU\�LV�FRQVXPHG�HYHU\�VWRULQJ
DJDLQ��7KH�PHPRU\�FDQ�EH�XVHG�HIILFLHQWO\�E\
VHQGLQJ�WKH�)RUPDW�FRPPDQG�EHIRUH�VWRULQJ�
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����� 63���3'/

$IWHU�VHQGLQJ�WKH�6DYH�6WDUW�FRPPDQG�DQ\
FRPPDQG�RWKHU�WKDQ�WKH�IROORZLQJ�ZLOO�EH
VDYHG�LQWR�WKH�IODVK�PHPRU\�ZLWKRXW�EHLQJ
DQDO\VHG�

� 6DYH�6WDUW�FRPPDQG
� 6DYH�7HUPLQDWH�FRPPDQG
� 5HFDOO�6DYHG�'DWD�FRPPDQG
� %LWPDS�:ULWDEOH�&KDUDFWHU�FRPPDQG
� 5HVHW�FRPPDQG
� 6WDWXV�5HTXHVW�FRPPDQG
� )RUPDW�FRPPDQG

1R�HUURU�FKHFN�LV�PDGH�IRU�WKH�FRPPDQGV�DW
VDYH�WLPH�

([DPSOH� �
>0I��%�@
>0V���������@
>&F@
>)I�����������������������
�����$�%�������@
>0W@
!

$OVR�VHH�� 6DYH�7HUPLQDWH�&RPPDQG
)RUPDW�FRPPDQG
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&KDSWHU����&RPPDQG�'HVFULSWLRQV�������)ODVK�&DUG�&RPPDQGV

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� �����

6DYH�WHUPLQDWH� >0W@

)XQFWLRQ� 'HFODUH�WKH�WHUPLQDWLRQ�RI�VDYLQJ�3&�LQWHUIDFH
FRPPDQGV�

1RWH� ,I�WKH�VWRULQJ�RSHUDWLRQ�LV�QRW�FRQWLQXHG�DIWHU
VWRULQJ�WKH�3&�LQWHUIDFH�FRPPDQG��WKH�SULQWHU
HQWHUV�RQOLQH�PRGH��ODEHO�LVVXH�RSHUDWLRQ��DI�
WHU�DERXW����VHFRQGV��,Q�WKLV�FDVH��WKH�LPDJH
EXIIHU�ZLOO�EH�FOHDUHG�DXWRPDWLFDOO\�

([DPSOH� �
>0W@
!

5HIHU�WR� 6DYH�6WDUW�FRPPDQG�
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&KDSWHU����&RPPDQG�'HVFULSWLRQV�������)ODVK�&DUG�&RPPDQGV
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5HFDOO�VDYHG�GDWD� >0U��DD���E�F�@

)XQFWLRQ� &DOOV�VDYHG�3&�LQWHUIDFH�FRPPDQGV�

3DUDPHWHUV� DD��6DYH�QXPEHU�RI�WKH�ILOH�WR�EH�FDOOHG
� �����WR���

E� 6WDWXV�UHVSRQVH�ZKHQ�FDOOLQJ�WKH�GDWD
� ���1R�VWDWXV�UHVSRQVH
� ���6WDWXV�UHVSRQVH

F� $XWR�FDOO�DW�SRZHU�RQ�WLPH
� /���$XWR�FDOO
� 0��1R�DXWR�FDOO

1RWHV� ,I�WKH�UHOHYDQW�VDYH�QXPEHU�LV�QRW�IRXQG��DQ�HU�
URU�ZLOO�UHVXOW�

+RZHYHU��LI�QR�VDYH�QXPEHU�VXEMHFW�WR�DXWR
FDOO�LV�IRXQG�ZLWK�WKH�RSWLRQ�IRU�DXWR�FDOO�DW
SRZHU�RQ�WLPH�VHOHFWHG��WKH�RSWLRQ�IRU�QR�DXWR
FDOO�ZLOO�EH�VHOHFWHG�FDXVLQJ�QR�HUURU�

,I�D�FRPPDQG�HUURU�LV�IRXQG�LQ�WKH�3&�LQWHUIDFH
FRPPDQG�LQ�DXWR�FDOO�DW�SRZHU�RQ�WLPH�E\�WKH
5HFDOO�6DYHG�'DWD�FRPPDQG��D�FRPPDQG�HU�
URU�ZLOO�UHVXOW��$IWHU�DQ�HUURU�KDV�RFFXUUHG��WKH
SRZHU�PXVW�EH�WXUQHG�RII��7KH�RSWLRQ�IRU�QR
DXWR�FDOO�LV�VHOHFWHG�ZKHQ�WKH�SRZHU�LV�WXUQHG
RQ�DJDLQ�

7KH�SULQWHU�HQWHUV�RQOLQH�PRGH��ODEHO�LVVXH
RSHUDWLRQ��ZKHQ�WKH�5HFDOO�6DYHG�'DWD�FRP�
PDQG�LV�VHQW�DIWHU�WKH�6DYH�7HUPLQDWH�FRP�
PDQG�

([DPSOH� �
>0U�����������/�@
>'I��������6DPSOH�@
>3L�����������������&�����������@
!

$OVR�VHH� 6DYH�6WDUW�FRPPDQG
6DYH�7HUPLQDWH�FRPPDQG
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,9�� 63���3'/

7KLV�3DUW�RI�WKH�0DQXDO�LV�DQ�63���3'/�HUURU
KDQGOLQJ�JXLGH��,W�GHVFULEHV�SRWHQWLDO�HUURUV
DQG�WKHLU�FDXVHV�DQG�VXJJHVWV�SUDFWLFDO�SUH�
YHQWLYH�RU�UHPHGLDO�PHDVXUHV��5HIHU�WR�WKLV
3DUW�WR�ORRN�XS�DQ\�HUURU�PHVVDJHV�\RX�PD\
UHFHLYH�

q� &KDSWHU����(UURU�2YHUYLHZ�
JLYHV�\RX�VRPH�WURXEOHVKRRWLQJ�KLQWV�DQG�D
WDEXODU�RYHUYLHZ�RI�DOO�WKH�HUURUV�

q� &KDSWHU����(UURU�'HVFULSWLRQV�
GHVFULEHV�WKH�HUURUV��WKHLU�FDXVHV��HIIHFWV
DQG�WKH�UHPHGLDO�PHDVXUHV�\RX�FDQ�WDNH�LI
WKH\�RFFXU�

)RU�SUHOLPLQDU\�LQIRUPDWLRQ�
VHH�3$57�,��,1752'8&7,21�
IRU�V\QWD[�UXOHV�
VHH�3$57�,,��6<17$;�
IRU�D�OLVW�RI�FRPPDQGV�
VHH�3$57�,,,��&200$1'6�
IRU�DOO�RWKHU�GDWD�
VHH�3$57�9��$33(1',&(6�
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&KDSWHU����(UURU�2YHUYLHZ�������7URXEOHVKRRWLQJ

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ���

�&KDSWHU��� (UURU�2YHUYLHZ

7KLV�&KDSWHU�OLVWV�DQG�H[SODLQV�DOO�WKH�HUURUV
\RX�PD\�HQFRXQWHU�GXULQJ�RQOLQH�63���3'/
SULQWHU�RSHUDWLRQ�

q� 6HFWLRQ������7URXEOHVKRRWLQJ�
H[SODLQV�WKH�GLIIHUHQW�W\SHV�RI�63���3'/
DQG�SULQWHU�HUURUV�DQG�KRZ�WKH\�DUH�SURF�
HVVHG�

q� 6HFWLRQ������(UURU�/LVW�
OLVWV�WKH�HUURUV�DQG�WKH�QXPEHU�RI�WKH�SDJH
ZKHUH�WKH�HUURU�LV�GHVFULEHG�LQ�GHWDLO�

)RU�D�GHWDLOHG�OLVW�RI�HUURUV��WKHLU�FDXVHV��HI�
IHFWV�DQG�UHPHGLHV�
VHH�&KDSWHU����(UURU�&RGHV�

����� 7URXEOHVKRRWLQJ

ã� ,W�LV�VWURQJO\�UHFRPPHQGHG�WR�VWDUW�HYHU\
GDWD�FRPPXQLFDWLRQ�ZLWK�WKH�
6WDWXV�UH�
TXHVW
�FRPPDQG��7KLV�HQVXUHV�WKDW�QR�HU�
URU�VWDWHV�H[LVW�DV�D�UHVXOW�RI�SUHYLRXV
FRPPDQGV�

,I�\RX�GR�127�JHW�D�UHDFWLRQ�IURP�WKH�SULQWHU
RQOLQH��HQVXUH�WKDW
q� WKH�SULQWHU�LV�FRQQHFWHG�WR�PDLQV�
q� WKH�SULQWHU�LV�WXUQHG�RQ�
q� WKH�LQWHUIDFH�FDEOH�LV�FRQQHFWHG�SURSHUO\�
q� ODEHOV�DUH�ORDGHG�DQG�SULQW�KHDG�LV�FORVHG�
q� WKH�SULQWHU�LV�VHW�WR�RQOLQH�
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7URXEOHVKRRWLQJ�7DEOH

3UREOHP 6ROXWLRQ
6HH�6HFWLRQ������(UURU�/LVW�

2WKHUZLVH�WXUQ�SRZHU�RII�WKHQ�RQ�DJDLQ+DUGZDUH�RU�VRIWZDUH
WURXEOH ,I�WKH�SUREOHP�SHUVLVWV��FRQWDFW�\RXU�VHUYLFH

UHSUHVHQWDWLYH
(QVXUH�WKDW�PHGLD�DQG�ULEERQ�DUH�ORDGHG�FRU�
UHFWO\
(QVXUH�WKDW�SULQW�KHDG�LV�VHW�FRUUHFW1R�SULQW
&KHFN�FDEOH�FRQQHFWLRQ�EHWZHHQ�SULQWHU�DQG
KRVW�3&
&KHFN�LI�SULQW�KHDG�LV�GLUW\��,I�VR��FOHDQ

'RWV�PLVVLQJ�LQ�SULQW�RXW ,I�WKH�SUREOHP�SHUVLVWV��FRQWDFW�\RXU�VHUYLFH
UHSUHVHQWDWLYH
&KHFN�SULQW�KHDG��,I�GLUW\��FOHDQ
&KHFN�PHGLD��,I�SRRU�TXDOLW\��UHSODFH
&KHFN�ULEERQ�VWDWH��,I�EDG�RU�IDXOW\��UHSODFH8QFOHDU�RU�EOXUUHG�SULQWLQJ
,I�WKH�SUREOHP�SHUVLVWV��FRQWDFW�\RXU�VHUYLFH
UHSUHVHQWDWLYH
3OXJ�SRZHU�FRUG�LQWR�ZDOO�VRFNHW
&KHFN�FLUFXLW�EUHDNHUV�DQG�IXVHV
3OXJ�D�GLIIHUHQW�DSSOLDQFH�LQWR�ZDOO�VRFNHW�WR
DVFHUWDLQ�ZKHWKHU�SRZHU�LV�VXSSOLHG�RU�QRW

3RZHU�GRHV�QRW�FRPH�RQ

,I�WKH�SUREOHP�SHUVLVWV��FRQWDFW�\RXU�VHUYLFH
UHSUHVHQWDWLYH�
&KHFN�IRU�SDSHU�MDP

3ULQWHU�GRHV�QRW�FXW ,I�WKH�SUREOHP�SHUVLVWV��FRQWDFW�\RXU�VHUYLFH
UHSUHVHQWDWLYH
&OHDQ�FXWWHU�EODGHV
5HSODFH�ZRUQ�EODGHV��VHUYLFH�UHSUHVHQWDWLYH�5DLVHG�QDS�ZKHUH�PHGLD

ZDV�FXW ,I�WKH�SUREOHP�SHUVLVWV��FRQWDFW�\RXU�VHUYLFH
UHSUHVHQWDWLYH
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&KDSWHU����(UURU�2YHUYLHZ�������(UURU�/LVW

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ���

����� (UURU�/LVW

,I�WKH�SULQWHU�GHWHFWV�DQ\�RI�WKH�IROORZLQJ�HU�
URUV��LW�ZLOO�GLVSOD\�WKH�HUURU�PHVVDJH��/&'�
/('���RXWSXW�D�VWDWXV�UHVSRQVH��VHULDO�LQWHU�
IDFH��SDUDOOHO�LQWHUIDFH��DQG�VWRS�LWV�RSHUDWLRQ�

&RQYHQWLRQV�DQG�PHDQLQJ�RI�V\PEROV�LQ�WKH
IROORZLQJ�WDEOH�

,I�D�FRPPDQG�HUURU�LV�IRXQG�LQ�WKH�FRPPDQG
UHFHLYHG�����E\WHV�RI�WKH�FRPPDQG�LQ�HUURU�
VWDUWLQJ�IURP�WKH�FRPPDQG�FDOO��ZLOO�EH�GLV�
SOD\HG��KRZHYHU���/)!�DQG��18/!�ZLOO�QRW�EH
GLVSOD\HG��

:KHQ�WKH�HUURU�FRPPDQG�LV�GLVSOD\HG�
³"���)+�´�LV�GLVSOD\HG�IRU�FRGHV�RWKHU�WKDQ
��+�WR��)+�DQG�$�+�WR�')+�

� � 2Q
� � %OLQNLQJ
l � 2II




 � 5HPDLQLQJ�FRXQW�

� �����������������WR������SLHFHV
��� � 5HPDLQLQJ�PHPRU\�FDSDFLW\�IRU
��� 3&�VDYLQJ
� ���WR�����.%\WHV�
���� � 5HPDLQLQJ�PHPRU\�FDSDFLW\�IRU
� VWRULQJ�ZULWDEOH�FKDUDFWHUV
� ���WR������.%\WHV�
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/('V
$FFHSWDQFH�RI
6WDWXV�5HTXHVW�RU
5HVHW�&RPPDQG

5HVWRUH�E\�>5(67$57@
NH\�SRVVLEOH

/&'
0HVVDJHV

�3
2
:
(
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1
�/
,1
(

�(
5
5
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5

3ULQWHU�6WDWXV

21�/,1( � � l ,Q�RQOLQH�PRGH � <

21�/,1( � � l ,Q�RQOLQH�PRGH
�&RPPXQLFDWLQJ�

� <

+($'�23(1 � l l 7KH�KHDG�ZDV�RSHQHG�LQ�RQ�
OLQH�PRGH�

� <

3$86(�



 � l l ,Q�SDXVH�PRGH < <

&2006�(5525 � l �

$�SDULW\�HUURU��RYHUUXQ�HUURU
RU�IUDPLQJ�HUURU�KDV�RF�
FXUUHG�GXULQJ�FRPPXQLFD�
WLRQ�E\�56����&�

< <

3$3(5�-$0�



 � l �
$�SDSHU�MDP�RFFXUUHG�GXULQJ
SDSHU�IHHG�

< <

&877(5�(55�



 � l �
$Q�DEQRUPDO�FRQGLWLRQ�RF�
FXUUHG�DW�WKH�&XWWHU�

< <

12�3$3(5�



 � l � 7KH�ODEHO�KDV�UXQ�RXW� < <
12�5,%%21�



 � l � 7KH�ULEERQ�KDV�UXQ�RXW� < <

+($'�23(1�



 � l �

$Q�DWWHPSW�ZDV�PDGH�WR
IHHG�RU�LVVXH�ZLWK�WKH�KHDG
RSHQ�
�H[FHSW�WKH�>)(('@�NH\�DQG
H[SDQVLRQ�,�2��

< <

(;&(66�+($'�7(03 � l �
7KH�WKHUPDO�KHDG�WHPSHUD�
WXUH�KDV�EHFRPH�H[FHV�
VLYHO\�KLJK�

1 <

5,%%21�(55�



 � l �

$Q�DEQRUPDO�FRQGLWLRQ�RF�
FXUUHG�LQ�WKH�VHQVRU�IRU�GH�
WHUPLQLQJ�WKH�WRUTXH�IRU�WKH
ULEERQ�PRWRU�

< <
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3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ���

/('V
$FFHSWDQFH�RI
6WDWXV�5HTXHVW�RU
5HVHW�&RPPDQG

5HVWRUH�E\�>5(67$57@
NH\�SRVVLEOH

/&'
0HVVDJHV

�3
2
:
(
5

�2
1
�/
,1
(

�(
5
5
2
5

3ULQWHU�6WDWXV

5(:,1'�)8//�



 � l �
$Q�RYHUIORZ�HUURU�KDV�RF�
FXUUHG�LQ�WKH�5HZLQGHU�

< <

6$9,1*��������� � � l ,Q�ZULWDEOH�FKDUDFWHU�RU�3&
FRPPDQG�VDYH�PRGH

� <

)/$6+�:5,7(�(55� � l �
$Q�HUURU�KDV�RFFXUUHG�LQ
ZULWLQJ�LQ�WKH�IODVK�PHPRU\

1 <

)250$7�(5525 � l �
$Q�HUDVH�HUURU�KDV�RFFXUUHG
LQ�IRUPDWWLQJ�WKH�IODVK�PHP�
RU\�

1 <

)/$6+�&$5'�)8// � l �
6DYLQJ�IDLOHG�EHFDXVH�RI�WKH
LQVXIILFLHQW�FDSDFLW\�RI�WKH
IODVK�PHPRU\�

1 <

'LVSOD\�RI�HUURU
FRPPDQG

� l �
$�FRPPDQG�HUURU�KDV�RF�
FXUUHG�LQ�DQDO\VLQJ�WKH
FRPPDQG�

< <

',9,'(�(5525 � l �
$�]HUR�GLYLGLQJ�HUURU�KDV�RF�
FXUUHG�

1 1

8186('�&2'(�75$3 � l �
$Q�XQGHILQHG�FRPPDQG�ZDV
IHWFKHG�

1 1

32:(5�)$,/85( � l �
$�PRPHQWDU\�SRZHU�LQWHU�
UXSWLRQ�KDV�RFFXUUHG�

1 1

((3520�(5525 � l �
$Q�((3520�IRU�EDFN�XS
FDQQRW�EH�UHDG�ZULWWHQ�SURS�
HUO\�

1 1



3$57�,9��(55256
&KDSWHU����(UURU�2YHUYLHZ�������(UURU�/LVW

��� 63���3'/

7KLV�SDJH�LV�LQWHQWLRQDOO\�HPSW\�



3$57�,9��(55256
&KDSWHU����(UURU�'HVFULSWLRQV�������(UURU�/LVW

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ���

�&KDSWHU��� (UURU�'HVFULSWLRQV

7KLV�&KDSWHU�OLVWV�DQG�H[SODLQV�DOO�WKH�RQOLQH
HUURUV��WKHLU�FDXVHV��HIIHFWV�DQG�UHPHGLHV�LQ
GHWDLO�

q� 6HFWLRQ������(UURU�'HVFULSWLRQV�
OLVWV�WKH�HUURUV��WKHLU�UHVSHFWLYH�63���3'/
FRGH��FDXVH��HIIHFW�DQG�UHPHG\�

q� 6HFWLRQ�����0HVVDJH�7UDQVODWLRQV�
VKRZV�WKH�WUDQVODWLRQV�RI�HUURU�PHVVDJHV�

)RU�JHQHUDO�HUURU�SURFHVVLQJ�LQIRUPDWLRQ�DQG�D
VXUYH\�RI�DOO�HUURU�FRGHV�
VHH�&KDSWHU����(UURU�2YHUYLHZ�

ã� 1RWH��,W�LV�SRVVLEOH�WR�REWDLQ�XQZDQWHG�UH�
VXOWV��IRU�LQVWDQFH�RQ�SULQWHG�ODEHOV��ZLWK�
RXW�FDXVLQJ�DQ�63���3'/�HUURU�RU�WULJJHU�
LQJ�D�IDXOW�FRQGLWLRQ�LQ�WKH�SULQWHU�

6XFK�VXEMHFWLYH�
HUURUV
��H�J��WKH�ZURQJ
SODFHPHQW�RU�SRRU�DSSHDUDQFH�RI�ILHOGV�RQ
D�ODEHO�FDQ�XVXDOO\�EH�FRUUHFWHG�E\�PRGL�
I\LQJ�WKH�OD\RXW�



3$57�,9��(55256
&KDSWHU����(UURU�'HVFULSWLRQV�������&RPPXQLFDWLRQ�(UURUV

��� 63���3'/

����� &RPPXQLFDWLRQ�(UURUV

+HUH�LV�D�OLVW�RI�WKH�RQOLQH�HUURUV��WKHLU�UHVSHF�
WLYH�HUURU�FRGH��FDXVH��HIIHFW�DQG�UHPHG\�

'LVSOD\�RI�FRPPDQG� $Q�HUURU�UHVXOWV�LI�D�FRPPDQG�OHQJWK�HUURU�
FRPPDQG�WUDQVPLVVLRQ�VHTXHQFH�HUURU��FRP�
PDQG�IRUPDW�HUURU�RU�SDUDPHWHU�GHVLJQDWLRQ
HUURU�LV�IRXQG�LQ�DQDO\VLQJ�WKH�FRPPDQG��$Q
HUURU�UHVXOWV�LI�WKH�IRUPDW�FRPPDQG�RI�D�ILHOG�LV
QRW�WUDQVPLWWHG�DQG�LWV�GDWD�FRPPDQG�LV
WUDQVPLWWHG��:KHQ�FDOOLQJ�WKH�3&�VDYH�FRP�
PDQG�RI�WKH�ILHOG�WKDW�LV�QRW�VDYHG�LV�DW�
WHPSWHG��DQ�HUURU�UHVXOWV��$Q�XQGHILQHG�FRP�
PDQG�LV�QRW�GHWHFWHG�DV�DQ�HUURU��DQG�GDWD�LV
GLVFDUGHG�XQWLO�
@
�RU�
!
�LV�UHFHLYHG�

&2006�(5525� $Q�HUURU�UHVXOWV�LI�D�IUDPLQJ�HUURU��RYHUUXQ�HU�
URU�RU�SDULW\�HUURU�LV�IRXQG�GXULQJ�GDWD�UHFHS�
WLRQ�ZKHQ�XVLQJ�WKH�VHULDO�LQWHUIDFH��56����&��


 $W�WKH�PRPHQW�ZKHQ�D�FRPPDQG�HUURU�RU�KDUG
HUURU�RFFXUV��WKH�SULQWHU�VKRZV�WKH�HUURU�PHV�
VDJH�DQG�PDNHV�VWDWXV�UHVSRQVH�EHIRUH�VWRS�
SLQJ��7KH�6WDWXV�5HTXHVW�FRPPDQG�DQG�5H�
VHW�FRPPDQG�RQO\�FDQ�EH�SURFHVVHG�DQG
RWKHU�FRPPDQGV�DUH�QRW�SURFHVVHG��:KHQ�WKH
SULQWHU�LV�UHVWRUHG�E\�WKH�>5(67$57@�NH\��WKH
SULQWHU�HQWHUV�WKH�LQLWLDO�VWDWH�WKDW�LV�REWDLQHG
DIWHU�WKH�SRZHU�LV�WXUQHG�RQ�

,VVXLQJ�DQG�)HHGLQJ�(UURUV

3$3(5�-$0� :KHQ�WKH�UHODWLRQ�EHWZHHQ�WKH�SURJUDPPHG
ODEHO��RU�WDJ��SLWFK��$��DQG�WKH�ODEHO��RU�WDJ�
SLWFK�GHWHFWHG�E\�WKH�VHQVRU��%��LV�QRW�LQGL�
FDWHG�E\�WKH�IROORZLQJ�IRUPXOD��DQ�HUURU�ZLOO�UH�
VXOW�
�$��î��������%�����$��î�����
q� $�SDSHU�MDP�KDV�RFFXUUHG�GXULQJ�SDSHU

IHHG�
q� 7KH�SDSHU�LV�QRW�SODFHG�SURSHUO\�



3$57�,9��(55256
&KDSWHU����(UURU�'HVFULSWLRQV�������&RPPXQLFDWLRQ�(UURUV

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ���

q� 7KH�DFWXDO�ODEHO�GRHV�QRW�PDWFK�WKH�W\SH�RI
WKH�VHQVRU�VHOHFWHG�

q� 7KH�VHQVRU�SRVLWLRQ�LV�QRW�DOLJQHG�ZLWK�WKH
EODFN�PDUN�

q� 7KH�DFWXDO�ODEHO�VL]H�GRHV�QRW�PHHW�WKH
GHVLJQDWHG�ODEHO�OHQJWK�

q� 1R�ODEHO�WR�ODEHO�JDS�LV�GHWHFWHG�GXH�WR
SUH�SULQW�

q� 7KH�VHQVRU�LV�QRW�WKRURXJKO\�DGMXVWHG���7KH
VHQVRU�LV�QRW�DGMXVWHG�IRU�WKH�ODEHO�WR�EH
XVHG��

,I�WKH�VWULSSHG�ODEHO�GRHV�QRW�FRYHU�WKH�VWULS
VHQVRU�ZKHQ�SULQWLQJ�RU�IHHGLQJ�LV�FRPSOHWHG
LQ�VWULS�PRGH��DQ�HUURU�ZLOO�UHVXOW�

&877(5�(5525� :KHQ�WKH�&XWWHU�KRPH�SRVLWLRQ�VHQVRU�GRHV
QRW�RSHUDWH�����VHFRQGV�RU�PRUH�DIWHU�WKH
&XWWHU�PRWRU�LV�GULYHQ��DQ�HUURU�ZLOO�UHVXOW�
q� $�SDSHU�MDP�KDV�RFFXUUHG�DW�WKH�&XWWHU�

�7KH�&XWWHU�GRHV�QRW�UHWXUQ�WR�WKH�KRPH
SRVLWLRQ��

q� 7KH�&XWWHU�GRHV�QRW�PRYH�IURP�WKH�KRPH
SRVLWLRQ�

12�3$3(5� :KHQ�WKH�WUDQVPLVVLYH�VHQVRU�DQG�UHIOHFWLYH
VHQVRU�GHWHFW�WKH�ODEHO�HQG�VWDWH�LQ���PP�FRQ�
WLQXRXVO\��DQ�HUURU�ZLOO�UHVXOW�

,I�WKH�WUDQVPLVVLYH�VHQVRU�DQG�UHIOHFWLYH�VHQ�
VRU�GHWHFW�WKH�ODEHO�HQG�VWDWH�ZKHQ�DQ�LVVXH�
IHHG�DQG�HMHFWLRQ�LV�DWWHPSWHG�ZKHQ�WKH�SULQWHU
VWRSV��DQ�HUURU�ZLOO�UHVXOW�

� 12�5,%%21� ,I�WKH�ULEERQ�HQG�VHQVRU�GHWHFWV�WKH�ULEERQ�HQG
VWDWH�LQ���PP�FRQWLQXRXVO\�ZKHQ�WKH�ULEERQ�LV
GHVLJQDWHG��DQ�HUURU�ZLOO�UHVXOW�

,I�WKH�ULEERQ�HQG�VHQVRU�GHWHFWV�WKH�ULEERQ�HQG
VWDWH�ZKHQ�WKH�ULEERQ�GHVLJQDWLRQ�KDV�EHHQ
VHOHFWHG��DQG�DQ�LVVXH��IHHG�DQG�HMHFWLRQ�LV
DWWHPSWHG�ZKHQ�WKH�SULQWHU�VWRSV��DQ�HUURU�ZLOO
UHVXOW�

+($'�23(1� ,I�WKH�KHDG�RSHQ�VHQVRU�GHWHFWV�WKH�RSHQ�VWDWH
LQ���PP�FRQWLQXRXVO\��DQ�HUURU�ZLOO�UHVXOW�



3$57�,9��(55256
&KDSWHU����(UURU�'HVFULSWLRQV�������&RPPXQLFDWLRQ�(UURUV

��� 63���3'/

,I�WKH�KHDG�RSHQ�VHQVRU�GHWHFWV�WKH�RSHQ�VWDWH
ZKHQ�DQ�LVVXH��IHHG�DQG�HMHFWLRQ�LV�DWWHPSWHG
LQ�WKH�SULQWHU�VWRS�VWDWH��DQ�HUURU�ZLOO�UHVXOW�

+RZHYHU��WKH�IHHGLQJ�E\�WKH�>)(('@�NH\�RQ�WKH
SULQWHU�DQG�WKH�LVVXLQJ�DQG�IHHGLQJ�E\�WKH�H[�
SDQVLRQ�,�2�DUH�QRW�LQFOXGHG�

(;&(66�+($' :KHQ�WKH�RSHQ�DLU�WHPSHUDWXUH�GHWHFWLRQ
7(03� WKHUPLVWRU�GHWHFWV�D�KLJK�WHPSHUDWXUH��DQ�HUURU

ZLOO�UHVXOW�

:KHQ�WKH�WKHUPDO�KHDG�WHPSHUDWXUH�GHWHFWLRQ
WKHUPLVWRU�GHWHFWV�D�KLJK�WHPSHUDWXUH��DQ�HUURU
ZLOO�UHVXOW�

5,%%21�(5525� :KHQ�WKH�ULEERQ�UHZLQG�PRWRU�VHQVRU�DQG�ULE�
ERQ�EDFN�WHQVLRQ�PRWRU�VHQVRU�GRHV�QRW�SHU�
IRUP�GHWHFWLRQ�LI�WZLFH�WKH�SUHVFULEHG�WLPH�KDV
SDVVHG��DQ�HUURU�ZLOO�UHVXOW�
q� $Q�DEQRUPDO�FRQGLWLRQ�KDV�RFFXUUHG�LQ�WKH

VHQVRU�IRU�GHWHUPLQLQJ�WKH�WRUTXH�IRU�WKH
ULEERQ�PRWRU�

q� $�ULEERQ�MDP�KDV�RFFXUUHG�
q� 7KH�ULEERQ�KDV�UXQ�RXW�
q� 7KH�ULEERQ�LV�QRW�LQVWDOOHG�

5(:,1'�)8//� ,I�WKH�5HZLQGHU�RYHUIORZ�VHQVRU�GHWHFWV�WKH
RYHUIORZ�VWDWH�LQ���PP�FRQWLQXRXVO\�ZKHQ�WKH
VWULS�IXQFWLRQ�RU�WKH�EXLOW�LQ�5HZLQGHU�LV�VH�
OHFWHG��DQ�HUURU�ZLOO�UHVXOW�

,I�WKH�RYHUIORZ�VHQVRU�GHWHFWV�DQ�RYHUIORZ
VWDWH�ZKHQ�DQ�LVVXH��IHHG�RU�HMHFWLRQ�LV�DW�
WHPSWHG�ZLWK�WKH�SULQWHU�EHLQJ�VWRSSHG�DIWHU
WKH�VWULS�IXQFWLRQ�RU�WKH�EXLOW�LQ�5HZLQGHU�LV
VHOHFWHG��DQ�HUURU�ZLOO�UHVXOW�


 $W�WKH�PRPHQW�DQ�HUURU�RFFXUV��WKH�SULQWHU
VKRZV�WKH�HUURU�PHVVDJH��PDNHV�D�VWDWXV�UH�
VSRQVH��DQG�WKHQ�WKH�SULQWHU�VWRSV��2QO\�WKH
6WDWXV�5HTXHVW�FRPPDQG�DQG�5HVHW�FRP�
PDQG�FDQ�EH�SURFHVVHG��5HVWRUDWLRQ�XVLQJ�WKH
>5(67$57@�NH\�LV�SRVVLEOH�H[FHSW�IRU�DQ�DE�
QRUPDO�WKHUPDO�KHDG�WHPSHUDWXUH�HUURU���,VVXH



3$57�,9��(55256
&KDSWHU����(UURU�'HVFULSWLRQV�������&RPPXQLFDWLRQ�(UURUV

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� ���

LV�UHVXPHG�VWDUWLQJ�ZLWK�WKH�ODEHO�IRU�ZKLFK�WKH
HUURU�KDG�RFFXUUHG��

&KDUDFWHU�DQG�&RPPDQG�(UURUV

)/$6+�:5,7(�(55�� $Q�HUURU�KDV�RFFXUUHG�LQ�ZULWLQJ�LQ�WKH�IODVK
PHPRU\�

)250$7�(5525� $Q�HUDVH�HUURU�KDV�RFFXUUHG�LQ�IRUPDWWLQJ�WKH
IODVK�PHPRU\�

)/$6+�&$5'�)8//� 6WRULQJ�LV�LPSRVVLEOH�EHFDXVH�RI�WKH�LQVXIIL�
FLHQW�IODVK�PHPRU\�FDSDFLW\�


 $W�WKH�PRPHQW�ZKHQ�DQ�HUURU�RFFXUV��WKH
SULQWHU�VKRZV�WKH�HUURU�PHVVDJH�DQG�PDNHV
VWDWXV�UHVSRQVH�EHIRUH�VWRSSLQJ��7KH�6WDWXV
5HTXHVW�FRPPDQG�DQG�5HVHW�FRPPDQG�RQO\
FDQ�EH�SURFHVVHG�DQG�RWKHU�FRPPDQGV�DUH
QRW�SURFHVVHG��5HVWRUDWLRQ�XVLQJ�WKH
>5(67$57@�NH\�LV�LPSRVVLEOH�

6\VWHP�(UURUV

',9,'(�(5525� 7KH�&38�KDV�GHWHFWHG�D�]HUR�GLYLGLQJ�HUURU�
�7KH�SURJUDP�LV�QRW�UXQQLQJ�QRUPDOO\��

8186('�&2'(�75$3� 7KH�&38�KDV�IHWFKHG�DQ�XQGHILQHG�FRPPDQG�
�7KH�SURJUDP�LV�QRW�UXQQLQJ�QRUPDOO\��

32:(5�)$,/85(� $�PRPHQWDU\�SRZHU�LQWHUUXSWLRQ�KDV�RFFXUUHG�


 $W�WKH�PRPHQW�ZKHQ�DQ�HUURU�RFFXUV��WKH
SULQWHU�VKRZV�WKH�HUURU�PHVVDJH�DQG�PDNHV
VWDWXV�UHVSRQVH�EHIRUH�VWRSSLQJ���1RQH�RI�WKH
FRPPDQGV�DQG�NH\�RSHUDWLRQV�ZLOO�EH�SURF�
HVVHG��

((3520�(5525� 7KH�((3520�IRU�EDFN�XS�FDQQRW�EH
UHDG�ZULWWHQ�SURSHUO\�

6$9,1*� 3ULQWHU�LV�EXV\�VDYLQJ�GDWD�LQ�ZULWDEOH�FKDUDF�
WHU�RU�3&�FRPPDQG�VDYH�PRGH�
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&KDSWHU����(UURU�'HVFULSWLRQV�������0HVVDJH�7UDQVODWLRQV

��� 63���3'/

5HVHW�3URFHVVLQJ

:KHQ�WKH�>5(67$57@�NH\�LV�SUHVVHG�IRU�PRUH
WKDQ���VHFRQGV�GXULQJ�WKH�HUURU�ZKLFK�FDQ�EH
FOHDUHG�E\�WKH�>5(67$57@�NH\�DQG�GXULQJ�D
SDXVH��WKH�SULQWHU�UHWXUQV�WR�WKH�LQLWLDO�VWDWXV
ZKLFK�LV�REWDLQHG�DIWHU�WKH�SRZHU�LV�WXUQHG�RQ�

����� 0HVVDJH�7UDQVODWLRQV

+HUH�DUH�WKH�/&'�PHVVDJHV�LQ�GLIIHUHQW�ODQ�
JXDJHV�
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7KLV�SDJH�LV�LQWHQWLRQDOO\�HPSW\�



3$57�9��$33(1',&(6

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� 9��

�3$57�9� $33(1',&(6



3$57�9��$33(1',&(6

9�� 63���3'/

7KLV�3DUW�RI�WKH�0DQXDO�FRQWDLQV�XVHIXO�LQIRU�
PDWLRQ�IRU�SURFHVVLQJ�DQG�SULQWLQJ�ODEHOV�YLD
63���3'/��5HIHU�WR�WKLV�SDUW�IRU�SHULSKHUDO
GDWD�

q� $SSHQGL[�$��,QWHUIDFHV�
GHVFULEHV�WKH�LQWHUIDFHV�DQG�DGG�RQV�

q� $SSHQGL[�%��%DUFRGHV�
GHVFULEHV�WKH�EDUFRGH�W\SHV�

q� $SSHQGL[�&��&KDUDFWHUV�
FRPSULVHV�WDEOHV�RI�FKDUDFWHU�VHWV�

q� $SSHQGL[�'��'DWD�6WUXFWXUHV�
FRPSULVHV�LQIRUPDWLRQ�RQ�GDWD�VWUXFWXUHV�

q� $SSHQGL[�(��([DPSOHV�
FRPSULVHV�VDPSOH�ODEHOV�DQG�FRGH�

q� $SSHQGL[�)��)RQWV�
FRPSULVHV�LQIRUPDWLRQ�RQ�VXSSRUWHG�IRQWV�

q� $SSHQGL[�*��*ORVVDU\�
FRPSULVHV�WHFKQLFDO�WHUPV�DQG�H[SODQDWLRQ�

q� $SSHQGL[�+��7UDGHPDUNV�
OLVWV�WKH�WUDGHPDUNV�LQ�WKLV�0DQXDO�

q� $SSHQGL[�,��,QWHUQDWLRQDO�$GGUHVVHV�
OLVWV�WKH�ZRUOG�ZLGH�0(72�DGGUHVVHV�

q� $SSHQGL[�-��,QGH[�
OLVWV�NH\�ZRUGV�DQG�SDJH�QXPEHUV�

)RU�SUHOLPLQDU\�LQIRUPDWLRQ�
VHH�3$57�,��,1752'8&7,21�
IRU�V\QWD[�UXOHV�
VHH�3$57�,,��6<17$;�
IRU�D�OLVW�RI�FRPPDQGV�
VHH�3$57�,,,��&200$1'6�
IRU�D�OLVW�RI�HUURUV�
VHH�3$57�,9��(55256�
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�$SSHQGL[�$� ,QWHUIDFHV

7KLV�DSSHQGL[�FRQWDLQV�GHWDLOHG�GDWD�RQ�0(72
SULQWHU�DQG�3&�KRVW�LQWHUIDFHV��)RU�LQ�GHSWK
LQIRUPDWLRQ�RQ�FRQQHFWLRQ��VHWXS�DQG�LQLWLDOLVD�
WLRQ�RI�WKH�SULQWHU�DQG�3&�KRVW�LQWHUIDFHV�
KRZHYHU��VHH�&KDSWHU����7KH�3UHOLPLQDULHV�

ã� 7KH�63���SULQWHU�LV�HTXLSSHG�ZLWK�D�VWDQ�
GDUG�VHULDO�LQWHUIDFH��7KH�SDUDOOHO�LQWHUIDFH
LV�RSWLRQDO��7KH�XVH�RI�RULJLQDO�0(72�FRQ�
QHFWLRQ�FDEOHV�ZLOO�SUHYHQW�KDUGZDUH�GDP�
DJH�DQG�FRQQHFWLRQ�SUREOHPV�

�$��� 6HULDO�,QWHUIDFH

7\SH� &RQIRUPLQJ�WR�56����&

0RGH�RI�&RPPXQLFDWLRQ� )XOO�GXSOH[

7UDQVPLVVLRQ�6SHHG� ������������������������%36

6\QFKURQLVDWLRQ�0HWKRG� 6WDUW�VWRS�V\QFKURQLVDWLRQ

6WDUW�%LW� ��ELW

6WRS�%LW� �����ELWV

'DWD�/HQJWK� �����ELWV

3DULW\� 1RQH��HYHQ��RGG

(UURU�'HWHFWLRQ� 3DULW\�(UURU
� 9HUWLFDO�SDULW\�HUURU�FKHFN
)UDPLQJ�(UURU
� 7KLV�HUURU�RFFXUV�LI�QR�VWRS�ELW�LV�IRXQG�LQ
� WKH�IUDPH�VSHFLILHG�ZLWK�WKH�VWDUW�ELW
2YHUUXQ�(UURU
� 7KLV�HUURU�RFFXUV�LI�WKH�QH[W�GDWD�LV�LQSXW
� EHIRUH�WKH�GDWD�LQSXW�WR�WKH�8$57�IURP�WKH



3$57�9��$33(1',&(6
$SSHQGL[�$��,QWHUIDFHV

$�� 63���3'/

� KRVW�LV�UHDG�E\�WKH�SULQWHU�&38

5HFHLYH�%XIIHU� �.�E\WHV

7UDQVPLVVLRQ�&RQWURO� ��;�2Q�;�2II��'&��'&���3URWRFRO
��5HDG\�%XV\��'75��3URWRFRO
��;�2Q�;�2II��'&��'&���3URWRFRO
� ��5HDG\�%XV\��'75��3URWRFRO

;�2Q�;�2II��'&��'&���3URWRFRO�
q� :KHQ�LQLWLDOLVHG�DIWHU�SRZHU�RQ��WKLV�SULQWHU

EHFRPHV�UHDG\�WR�UHFHLYH�GDWD�DQG�VHQGV
DQ�;�2Q�FRGH����+����7UDQVPLVVLRQ�RU�QRQ�
WUDQVPLVVLRQ�RI�;�2Q�FRGH�LV�VHOHFWDEOH�E\
PHDQV�RI�WKH�',3�VZLWFK��

q� 7KH�SULQWHU�VHQGV�DQ�;�2II�FRGH����+�
ZKHQ�WKH�EODQN�SRVLWLRQV�LQ�WKH�UHFHLYH
EXIIHU�EHFRPH�����E\WHV�RU�OHVV�

q� 7KH�SULQWHU�VHQGV�DQ�;�2Q�FRGH����+�
ZKHQ�WKH�EODQN�SRVLWLRQV�LQ�WKH�UHFHLYH
EXIIHU�DUH��.�E\WHV�RU�PRUH�

q� :KHQ�WKHUH�DUH�QR�EODQN�SRVLWLRQV�LQ�WKH
UHFHLYH�EXIIHU��WKH�SULQWHU�GLVFDUGV�GDWD�UH�
FHLYHG�H[FHHGLQJ�WKH�UHFHLYH�EXIIHU�FDSDF�
LW\��ZLWKRXW�VWRULQJ�LW�LQ�WKH�EXIIHU���$IWHU
GHWHFWLQJ�WKH�;�2II�FRGH��WKH�KRVW�FRP�
SXWHU�PXVW�VWRS�WUDQVPLVVLRQ�EHIRUH�WKH
SULQWHU�UHFHLYH�EXIIHU�EHFRPHV�IXOO��

q� 7KH�SULQWHU�VHQGV�DQ�;�2II�FRGH����+�
ZKHQ�WKH�SRZHU�LV�RII���7UDQVPLVVLRQ�RU
QRQ�WUDQVPLVVLRQ�RI�WKH�;�2II�FRGH�LV�VH�
OHFWDEOH�E\�PHDQV�RI�WKH�',3�VZLWFK��

5HDG\�%XV\��'75��3URWRFRO�
q� :KHQ�LQLWLDOLVHG�DIWHU�SRZHU�RQ��WKLV�SULQWHU

EHFRPHV�UHDG\�WR�UHFHLYH�GDWD�DQG�WXUQV
WKH�'75�VLJQDO�WR�³+LJK´�OHYHO��5($'<��

q� 7KH�SULQWHU�WXUQV�WKH�'75�VLJQDO�WR�³/RZ´
OHYHO��%86<��ZKHQ�WKH�EODQN�SRVLWLRQV�LQ
WKH�UHFHLYH�EXIIHU�DUH�����E\WHV�RU�OHVV�

q� 7KH�SULQWHU�WXUQV�WKH�'75�VLJQDO�WR�³+LJK´
OHYHO��5($'<��ZKHQ�WKH�EODQN�SRVLWLRQV�LQ
WKH�UHFHLYH�EXIIHU�DUH��.�E\WHV�RU�PRUH�

q� :KHQ�WKHUH�DUH�QR�EODQN�SRVLWLRQV�LQ�WKH
UHFHLYH�EXIIHU��WKH�SULQWHU�GLVFDUGV�GDWD�UH�
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FHLYHG�H[FHHGLQJ�WKH�UHFHLYH�EXIIHU�FDSDF�
LW\��ZLWKRXW�VWRULQJ�LW�LQ�WKH�EXIIHU���$IWHU
GHWHFWLQJ�WKH�%86<�VLJQDO��WKH�KRVW�FRP�
SXWHU�PXVW�VWRS�WUDQVPLVVLRQ�EHIRUH�WKH
SULQWHU�UHFHLYH�EXIIHU�EHFRPHV�IXOO��

;�2Q�;�2II��'&��'&���3URWRFRO���5HDG\�%XV\
�'75��3URWRFRO�
q� :KHQ�LQLWLDOLVHG�DIWHU�SRZHU�RQ��WKLV�SULQWHU

EHFRPHV�UHDG\�WR�UHFHLYH�GDWD�DQG�WXUQV
WKH�'75�VLJQDO�WR�³+LJK´�OHYHO��5($'<���,W
DOVR�VHQGV�DQ�;�2Q�FRGH����+��

q� :KHQ�WKH�EODQN�SRVLWLRQV�LQ�WKH�UHFHLYH
EXIIHU�DUH�����E\WHV�RU�OHVV��WKH�SULQWHU
WXUQV�WKH�'75�VLJQDO�WR�³/RZ´�OHYHO��%86<�
DQG�VHQGV�DQ�;�2II�FRGH����+��

q� :KHQ�WKH�EODQN�SRVLWLRQV�LQ�WKH�UHFHLYH
EXIIHU�DUH��.�E\WHV�RU�PRUH��WKH�SULQWHU
WXUQV�WKH�'75�VLJQDO�WR�³+LJK´�OHYHO
�5($'<��DQG�VHQGV�DQ�;�2Q�FRGH����+��

q� :KHQ�WKHUH�DUH�QR�EODQN�SRVLWLRQV�LQ�WKH
UHFHLYH�EXIIHU��WKH�SULQWHU�GLVFDUGV�UHFHLYHG
H[FHHGLQJ�WKH�UHFHLYH�EXIIHU�FDSDFLW\��ZLWK�
RXW�VWRULQJ�LW�LQ�WKH�EXIIHU���$IWHU�GHWHFWLQJ
WKH�;�2II�FRGH�RU�%86<�VLJQDO��WKH�KRVW
FRPSXWHU�PXVW�VWRS�WUDQVPLVVLRQ�EHIRUH
WKH�SULQWHU�UHFHLYH�EXIIHU�EHFRPHV�IXOO��

q� 7KH�SULQWHU�VHQGV�DQ�;�2II�FRGH����+�
ZKHQ�WKH�SRZHU�LV�RII�

ã� 1RWH��,Q�5HDG\�%XV\��'75��3URWRFRO��GDWD
VKRXOG�EH�VHQW�����PV�RU�ODWHU�DIWHU�WKH
'75�VLJQDO�EHFRPHV�³+LJK´�OHYHO��5($'<�
ZKHQ�WKH�SULQWHU�LV�WXUQHG�RQ�
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6HULDO�,QWHUIDFH�&RQQHFWRU

&RQQHFWRU�3LQ�$VVLJQPHQW�DQG�6LJQDO�'H�
VFULSWLRQ�

3LQ
1R�

6LJQDO
1DPH )XQFWLRQ 6LJQDO

'LUHFWLRQ
� )* l *URXQG�OLQH�IRU�FLUFXLW�SURWHFWLRQ
� 5' l /LQH�IRU�GDWD�ZKLFK�WKH�SULQWHU�UHFHLYHV�IURP

WKH�KRVW�
l /RJLF���LV�D�/RZ�OHYHO��ZKLOH�ORJLF���LV�D�+LJK

OHYHO�
l ,W� LV� LQ� WKH�/RZ� �0DUN��VWDWH�ZKHQ�QR� WUDQV�

PLVVLRQ�LV�LQ�SURJUHVV�

��+RVW

� 7' l /LQH� IRU�GDWD�ZKLFK� WKH�SULQWHU� VHQGV� WR� WKH
KRVW�

l /RJLF���LV�D�/RZ�OHYHO��ZKLOH�ORJLF���LV�D�+LJK
OHYHO�

l ,W� LV� LQ� WKH�/RZ� �0DUN��VWDWH�ZKHQ�QR� WUDQV�
PLVVLRQ�LV�LQ�SURJUHVV�

3ULQWHU��

� &76 l ,QSXW�VLJQDO�IURP�WKH�KRVW�
l )RU�WKH�SULQWHU�WR�VHQG�GDWD��WKH�VLJQDO�PXVW

EH�³+LJK´�OHYHO�

��+RVW

� 576 l 2XWSXW�VLJQDO�WR�WKH�KRVW�
l ,W� LQGLFDWHV�WKDW�WKHUH� LV�GDWD�WR�EH�RXWSXW� WR

WKH�KRVW�
l $IWHU� WKH�SRZHU� LV� WXUQHG�RQ�� LW� LV� DOZD\V�DW

³+LJK´�OHYHO�

3ULQWHU��

� '75 l 2XWSXW�VLJQDO�WR�WKH�KRVW�
l ,W� LQGLFDWHV� WKH� UHDG\� VWDWH� IRU� WKH� UHFHLYHG

GDWD�
l ,W�LV�DW�³/RZ´�OHYHO�ZKHQ�WKH�UHFHLYH�EXIIHU�LV

QHDU� IXOO�� DQG� DW� ³+LJK´� OHYHO� ZKHQ� QHDU
HPSW\�

3ULQWHU��

� 6* l *URXQG�OLQH�IRU�DOO�GDWD�DQG�FRQWURO�VLJQDOV�
�� '65 l ,QSXW�VLJQDO�IURP�WKH�KRVW�

l )RU�WKH�SULQWHU� WR�UHFHLYH�GDWD�� LW�PXVW�EH�DW
³+LJK´�OHYHO�

��+RVW
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7KLV�LV�WKH����SLQ�VHULDO�FRQQHFWRU�

7KH����SLQ�FRQQHFWRU�KDV�WKH�IROORZLQJ�SLQ�RXW�

3LQ 6LJQDO ,�2 'HVFULSWLRQ

� VKLHOG ² FKDVVLV

� 5;' LQ UHFHLYH�GDWD

� 7;' RXW WUDQVPLW�GDWD

� &76 LQ FOHDU�WR�VHQG

� 576 RXW
UHTXHVW�WR�VHQG
�����N2KP����
9'&�

� '75 LQ GDWD�WHUPLQDO�UHDG\

� *1' ² VLJQDO�JURXQG

�� '65 RXW GDWD�VHW�UHDG\


$OO�WKHVH�VLJQDOV�PXVW�EH�FRQQHFWHG�����WR�WKH
KRVW�
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�6HULDO�,QWHUIDFH�6WDWXV

'HWDLO�6WDWXV

$XWR
6WDWXV

6WDWXV
5HTXHVW/&'�0HVVDJH 3ULQWHU�6WDWXV

7UDQV�
PLVVLRQ

&RP�
PDQG

21�/,1( 7KH�KHDG�ZDV�FORVHG�ZLWK
WKH�KHDG�RSHQ�

�� ��

+($'�23(1 7KH�KHDG�ZDV�RSHQHG�LQ�RQ�
OLQH�PRGH�

�� ��

21�/,1( ,Q�RSHUDWLRQ��$QDO\VLQJ
FRPPDQG��SULQWLQJ��IHHGLQJ�

± ��

3$86( ,Q�SDXVH�PRGH ± ��
21�/,1( :DLWLQJ�IRU�VWULSSLQJ ± ��

'LVSOD\�RI�HUURU�PHVVDJH
$�FRPPDQG�HUURU�ZDV�IRXQG
LQ�DQDO\VLQJ�WKH�FRPPDQG�

�� ��

&2006�(5525

$�SDULW\�HUURU��RYHUUXQ�HUURU
RU�IUDPLQJ�HUURU�RFFXUUHG
GXULQJ�FRPPXQLFDWLRQ�E\
56����&

�� ��

3$3(5�-$0 $�SDSHU�MDP�RFFXUUHG�GXULQJ
SDSHU�IHHG�

�� ��

&877(5�(5525 $Q�DEQRUPDO�FRQGLWLRQ�RF�
FXUUHG�DW�WKH�&XWWHU�

�� ��

12�3$3(5 7KH�ODEHO�KDV�UXQ�RXW� �� ��
12�5,%%21 7KH�ULEERQ�KDV�UXQ�RXW� �� ��

+($'�23(1

$Q�DWWHPSW�ZDV�PDGH�WR
IHHG�RU�LVVXH�ZLWK�WKH�KHDG
RSHQ���H[FHSW�WKH�>)(('@
NH\�DQG�H[SDQVLRQ�,�2�

�� ��

(;&(66�+($'�7(03
7KH�WKHUPDO�KHDG�WHPSHUD�
WXUH�KDV�EHFRPH�H[FHVVLYHO\
KLJK�

�� ��

5,%%21�(5525

$Q�DEQRUPDO�FRQGLWLRQ�RF�
FXUUHG�LQ�WKH�VHQVRU�IRU�GH�
WHUPLQLQJ�WKH�WRUTXH�IRU�WKH
ULEERQ�PRWRU�

�� ��
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'HWDLO�6WDWXV

$XWR
6WDWXV

6WDWXV
5HTXHVW/&'�0HVVDJH 3ULQWHU�6WDWXV

7UDQV�
PLVVLRQ

&RP�
PDQG

5(:,1'�)8// $Q�RYHUIORZ�HUURU�KDV�RF�
FXUUHG�LQ�WKH�5HZLQGHU�

�� ��

21�/,1( 7KH�ODEHO�LVVXH�KDV�WHUPL�
QDWHG�QRUPDOO\�

�� ±

21�/,1( 7KH�IHHG�KDV�WHUPLQDWHG
QRUPDOO\�

�� ±

6$9,1*����������
,Q�ZULWDEOH�FKDUDF�
WHU�RU�3&�FRP�
PDQG�VDYH�PRGH

± ��

)/$6+�:5,7(�(55�
$Q�HUURU�KDV�RF�
FXUUHG�LQ�ZULWLQJ
WKH�IODVK�PHPRU\�

�� ��

)250$7�(5525
$Q�HUDVH�HUURU�KDV
RFFXUUHG�LQ�IRUPDW�
WLQJ�IODVK�PHPRU\�

�� ��

)/$6+�&$5'�)8//

6DYLQJ�IDLOHG�EH�
FDXVH�RI�WKH�LQVXI�
ILFLHQW�FDSDFLW\�RI
WKH�IODVK�PHPRU\�

�� ��

'LVSOD\�RI�HUURU�PHVVDJH

$�FRPPDQG�HUURU
KDV�RFFXUUHG�LQ
DQDO\VLQJ�WKH
FRPPDQG�

�� ��

&2006�(5525

$�SDULW\�HUURU��RYHU�
UXQ�HUURU�RU�IUDPLQJ
HUURU�KDV�RFFXUUHG
GXULQJ�FRPPXQL�
FDWLRQ�E\�56����&�

:
ULW
DE
OH
�F
KD
UD
FW
HU
�

3
&
�F
RP

P
DQ
G�
�V
DY
H�
P
RG
H

�� ��

$OVR�VHH�&KDSWHU����5HVSRQVH�6WUXFWXUH�DQG
WKH�6WDWXV�5HTXHVW�FRPPDQG�LQ�&KDSWHU���
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�$��� 3DUDOOHO�,QWHUIDFH

7KH�H[WHUQDO��YLVLEOH�SDUW�RI�WKH�SDUDOOHO�LQWHU�
IDFH�LV�JHQHUDOO\�D����SLQ�&HQWURQLFV�FRQQHF�
WRU��)RU�SDUDOOHO�GDWD�WUDQVPLVVLRQ��D�QXPEHU�RI
GDWD�ELWV�DUH�WUDQVPLWWHG�VLPXOWDQHRXVO\��XVX�
DOO\�E\WH�IRU�E\WH��7KH�SDUDOOHO�LQWHUIDFH�LV�XQL�
GLUHFWLRQDO��L�H��WKH�FRQQHFWHG�SULQWHU�FDQQRW
UHVSRQG�ZLWK��HUURU�RU�VWDWXV��PHVVDJHV�WR�WKH
KRVW��(UURU�KDQGOLQJ�LQ�WKH�SULQWHU�LV�LQGHSHQG�
HQW�RI�WKH�VHOHFWHG�LQWHUIDFH��+RZHYHU��XSRQ
HUURU��WKH�SULQWHU�ZLOO�JR�LQWR�WKH�VWRS�RQ�HUURU
PRGH��GHSHQGLQJ�RQ�WKH�VHW�HUURU�OHYHO�

$V�RSSRVHG�WR�WKH�VHULDO�LQWHUIDFH��WKHUH�DUH�QR
SDUDPHWHUV�WR�EH�VHW��DV�WKH�SDUDOOHO�LQWHUIDFH
DOZD\V�XVHV�WKH�VDPH�VHWWLQJV�DQG�WKH�VDPH
IORZ�FRQWURO�

*HQHUDOO\��LI�RQH�RI�WKH�HUURU�VLJQDOV�LV�VHW��DOO
RQ�OLQH�RSHUDWLRQV�DUH�KDOWHG�

ã� 3OHDVH�QRWH�WKDW�WKH�SDUDOOHO�LQWHUIDFH�LV
XQL�GLUHFWLRQDO��L�H��WKH�SULQWHU�LV�QRW�DEOH�WR
VHQG��HUURU�RU�VWDWXV��PHVVDJHV�WR�WKH
3&�KRVW��+RZHYHU��LI�RQ�OLQH�RSHUDWLRQ�LV
KDOWHG��DQ�HUURU�VLJQDO�LV�VHW��$OVR�DOZD\V
DGG�
�%
�IRU�ELQDU\�ILOHV�ZKHQ�XVLQJ�WKH�'26

&23<
�FRPPDQG�

3DUDOOHO�,QWHUIDFH�&RQQHFWRU

7KLV�LV�WKH�&HQWURQLFV�FRQQHFWRU�
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�&RQQHFWRU�3LQ�'LDJUDP

3LQ�1R� 6LJQDO�1DPH 3LQ�1R� 6LJQDO�1DPH

� '$7$���67% �� 7:,67('�3$,5�*1'��3,1��

� '$7$�� �� 7:,67('�3$,5�*1'��3,1��

� '$7$�� �� 7:,67('�3$,5�*1'��3,1��

� '$7$�� �� 7:,67('�3$,5�*1'��3,1��

� '$7$�� �� 7:,67('�3$,5�*1'��3,1��

� '$7$�� �� 7:,67('�3$,5�*1'��3,1��

� '$7$�� �� 7:,67('�3$,5�*1'��3,1��

� '$7$�� �� 7:,67('�3$,5�*1'��3,1��

� '$7$�� �� 7:,67('�3$,5�*1'��3,1��

�� $&. �� 7:,67('�3$,5�*1'��3,1���

�� %86< �� 7:,67('�3$,5�*1'��3,1���

�� 3( �� 7:,67('�3$,5�*1'��3,1���

�� 3$86( �� ,1387���35,0(

�� �9 �� )$8/7

�� 1& �� �9

�� �9 �� 1&

�� &+$66,6�*1' �� 1&

�� ��9 �� 1&
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3DUDOOHO�,QWHUIDFH�6WDWXV

2XWSXW�6LJQDO

/&'�0HVVDJHV 3ULQWHU�6WDWXV

%
8
6
<

3
$
8
6
(

)
$
8
/
7

3
(

21�/,1( ,Q�RQOLQH�PRGH / + + /

21�/,1( ,Q�RQOLQH�PRGH��FRPPXQL�
FDWLQJ�

/�
+

+ + /

+($'�23(1 7KH�KHDG�ZDV�RSHQHG�LQ�RQ�
OLQH�PRGH�

+ / / /

3$86( 3DXVHG�E\�WKH�>3$86(@�NH\ + / / /

21�/,1( 'DWD�ZDV�VHW�IURP�WKH�KRVW
ZLWK�WKH�UHFHLYH�EXIIHU�IXOO�

+ + + /

21�/,1(

$IWHU�GDWD�ZDV�VHW�IURP�WKH
KRVW�ZLWK�WKH�UHFHLYH�EXIIHU
IXOO��WKHUH�LV�URRP�LQ�WKH�UH�
FHLYH�EXIIHU�

/ + + /

21�/,1(

,QLWLDOLVH�SURFHVV�LQ�H[HFX�
WLRQ��$IWHU�WKH�SRZHU�LV
WXUQHG�RQ�RU�,1387���35,0(
UHFHLYHG�

+ / / /

'LVSOD\�RI�HUURU�FRPPDQG
$�FRPPDQG�HUURU�KDV�RF�
FXUUHG�LQ�DQDO\VLQJ�WKH
FRPPDQG�

+ / / /

3$3(5�-$0 $�SDSHU�MDP�RFFXUUHG�GXULQJ
SDSHU�IHHG�

+ / / /

&877(5�(5525 $Q�DEQRUPDO�FRQGLWLRQ�RF�
FXUUHG�DW�WKH�&XWWHU�

+ / / /

12�3$3(5 7KH�ODEHO�KDV�UXQ�RXW� + / / +
12�5,%%21 7KH�ULEERQ�KDV�UXQ�RXW� + / / +

+($'�23(1

$Q�DWWHPSW�ZDV�PDGH�WR
IHHG�RU�LVVXH�ZLWK�WKH�KHDG
RSHQ���H[FHSW�WKH�>)(('@
NH\�DQG�H[SDQVLRQ�,�2�

+ / / /

(;&(66�+($'�7(03
7KH�WKHUPDO�KHDG�WHPSHUD�
WXUH�KDV�EHFRPH�H[FHVVLYHO\
KLJK�

+ / / /
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$Q�DEQRUPDO�FRQGLWLRQ�RF�
FXUUHG�LQ�WKH�VHQVRU�IRU�GH�
WHUPLQLQJ�WKH�WRUTXH�IRU�WKH
ULEERQ�PRWRU�

+ / / /

5(:,1'�)8// $Q�RYHUIORZ�HUURU�KDV�RF�
FXUUHG�LQ�WKH�5HZLQGHU�

+ / / /

6$9,1*���������� ,Q�ZULWDEOH�FKDUDFWHU�RU�3&
FRPPDQG�VDYH�PRGH

/ + + /

)/$6+�:5,7(�(55� $Q�HUURU�KDV�RFFXUUHG�LQ
ZULWLQJ�LQ�WKH�IODVK�PHPRU\�

+ / / /

)250$7�(5525
$Q�HUDVH�HUURU�KDV�RFFXUUHG
LQ�IRUPDWWLQJ�WKH�IODVK�PHP�
RU\�

+ / / /

)/$6+�&$5'�)8//
6DYLQJ�IDLOHG�EHFDXVH�RI�WKH
LQVXIILFLHQW�FDSDFLW\�RI�WKH
IODVK�PHPRU\�

+ / / /

',9,'(�(5525 $�]HUR�GLYLGLQJ�HUURU�KDV�RF�
FXUUHG�

+ / / /

8186('�&2'(�75$3 $Q�XQGHILQHG�FRPPDQG�ZDV
IHWFKHG�

+ / / /

32:(5�)$,/85( $�PRPHQWDU\�SRZHU�LQWHU�
UXSWLRQ�KDV�RFFXUUHG�

+ / / /

((3520�(5525
$Q�((3520�IRU�EDFN�XS
FDQQRW�EH�UHDG�ZULWWHQ�SURS�
HUO\�

+ / / /
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�$SSHQGL[�%� %DUFRGHV

%DUFRGH�7\SHV

+HUH�LV�D�OLVW�RI�WKH�VXSSRUWHG�EDUFRGHV�ZLWK�D
JUDSKLF�UHSUHVHQWDWLRQ��QRW�QHFHVVDULO\�ZLWKLQ
VSHFLILFDWLRQV��DQG�D�EULHI�GHVFULSWLRQ�RI�HDFK�

W\SH��

&'��YHULI\�������FDOF�����
($1������-$1���

7KLV�LV�D�FRGH�ZLWK�D�IL[HG�OHQJWK�RI���
GLJLWV�LQFOXGLQJ���FKHFN�GLJLW��,I�WKH�RS�
WLRQ�FKHFN�GLJLW�FDOFXODWLRQ�����LV�VH�
OHFWHG��WKH�FKHFN�GLJLW�PXVW�QRW�EH
WUDQVPLWWHG��7KH�OHDGLQJ�]HUR�PXVW
QHYHU�EH�WUDQVPLWWHG�

W\SH��

&'��FDOF��Z��SULFH�RI�OHQ����GLJLWV�����
�������FDOF��Z��SULFH�RI�OHQ����GLJLWV����

($1����UDQGRP�ZHLJKW

($1����UDQGRP�ZHLJKW�GLIIHUV�IURP
WKH�VWDQGDUG�($1����FRGH�LQ�WKDW�LW
KDV�D�VHFRQG�FKHFN�GLJLW�DQG�WKH
OHDGLQJ�
�
��1HLWKHU�RI�WKH�FKHFN�GLJLWV
LV�WUDQVPLWWHG��DV�WKH�FKHFN�GLJLW�RS�
WLRQ�LV�DOZD\V�FDOFXODWLRQ�

W\SH��

&'��YHULI\������FDOF������
UZ���FDOF��Z��SULFH�RI�OHQ����GLJLWV�����
�������FDOF��Z��SULFH�RI�OHQ����GLJLWV����

($1����DGG�RQ����
UDQGRP�ZHLJKW�DGG�RQ��

7KLV�FRGH�KDV�D�IL[HG�OHQJWK�RI����GLJ�
LWV�LQFOXGLQJ���FKHFN�GLJLW��,I�WKH�RSWLRQ
FKHFN�GLJLW�FDOFXODWLRQ�����������LV�VH�
OHFWHG��WKH�FKHFN�GLJLW��V��PXVW�QRW�EH
WUDQVPLWWHG�
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W\SH��

&'��YHULI\������FDOF������
UZ���FDOF��Z��SULFH�RI�OHQ����GLJLWV�����
�������FDOF��Z��SULFH�RI�OHQ����GLJLWV����

($1����DGG�RQ����
UDQGRP�ZHLJKW�DGG�RQ��

7KLV�FRGH�KDV�D�IL[HG�OHQJWK�RI����GLJ�
LWV�LQFOXGLQJ���FKHFN�GLJLW��,I�WKH�RSWLRQ
FKHFN�GLJLW�FDOFXODWLRQ�����������LV�VH�
OHFWHG��WKH�FKHFN�GLJLW��V��PXVW�QRW�EH
WUDQVPLWWHG�

W\SH����W\SH�,��DGG�����W\SH�-��DGG���

&'��YHULI\������FDOF�����

($1�����-$1����
($1���DGG�RQ�����DGG�RQ��

7KLV�FRGH�KDV�D�IL[HG�OHQJWK�RI���GLJLWV
LQFOXGLQJ���FKHFN�GLJLW��,I�WKH�RSWLRQ
FKHFN�GLJLW�FDOFXODWLRQ�����LV�VHOHFWHG�
WKH�FKHFN�GLJLW�PXVW�QRW�EH�WUDQVPLW�
WHG�

W\SH�.��W\SH�/��DGG�����W\SH�0��DGG���

&'��YHULI\������FDOF�����

83&�$��
83&�$�DGG�RQ�����DGG�RQ��

7KLV�LV�D�FRGH�ZLWK�D�IL[HG�OHQJWK�RI���
���������GLJLWV�LQFOXGLQJ���FKHFN�GLJLW�
,I�WKH�RSWLRQ�FKHFN�GLJLW�FDOFXODWLRQ����
LV�VHOHFWHG��WKH�FKHFN�GLJLW�PXVW�QRW
EH�WUDQVPLWWHG�

W\SH�.��W\SH�/��DGG�����W\SH�0��DGG���

&'��FDOF��Z��SULFH�RI�OHQ����GLJLWV�����
�������FDOF��Z��SULFH�RI�OHQ����GLJLWV����

83&�$�6\VWHP����
����DGG�RQ�����DGG�RQ��

7KLV�FRGH�GLIIHUV�IURP�WKH�VWDQGDUG
83&�$�LQ�WKDW�LW�KDV�D��QG�FKHFN�GLJLW
DQG�WKH�OHDGLQJ�
�
��1HLWKHU�RI�WKH
FKHFN�GLJLWV��&'V��LV�WUDQVPLWWHG��DV
WKH�FKHFN�GLJLW�RSWLRQ�LV�DOZD\V�FDOFX�
ODWLRQ�
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W\SH����W\SH�*��DGG�����W\SH�+��DGG���

&'��YHULI\������FDOF�����

83&�(��
83&�(�DGG�RQ�����DGG�RQ��

83&�(�KDV�D�IL[HG�OHQJWK�RI���GLJLWV
LQFOXGLQJ���FKHFN�GLJLW�DQG�D�IL[�OHDG�
LQJ�
�
��,I�WKH�RSWLRQ�FKHFN�GLJLW�FDOFX�
ODWLRQ�����LV�VHOHFWHG��WKH�FKHFN�GLJLW
PXVW�QRW�EH�WUDQVPLWWHG�

W\SH��

&'��YHULI\������FDOF�����

����LQWHUOHDYHG

7KLV�LV�D�SXUHO\�QXPHULFDO�FRGH�ZLWK�D
YDULDEOH��EXW�HYHQ�OHQJWK��,I�DQ�RGG
QXPEHU�RI�FKDUDFWHUV�LV�WUDQVPLWWHG�
WKH�SULQWHU�ZLOO�DXWRPDWLFDOO\�LQVHUW�D
OHDGLQJ�µ�¶�

W\SH��

&'���

����*HUPDQ�3RVW

7KLV�LV�D�VSHFLDO�YHUVLRQ�RI�WKH�����LQ�
WHUOHDYHG�FRGH�ZLWK�D�IL[HG�OHQJWK�RI
���RU����GLJLWV�LQFOXGLQJ�D�VSHFLDOO\
FDOFXODWHG�FKHFN�GLJLW�

W\SH�2

&'��QRQH��YHULI\������FDOF�����

����LQGXVWULDO

7KLV�LV�D�SXUHO\�QXPHULFDO�FRGH�ZLWK�D
YDULDEOH��EXW�HYHQ�OHQJWK��,I�DQ�RGG
QXPEHU�LV�WUDQVPLWWHG��WKH�SULQWHU�ZLOO
DGG�D�OHDGLQJ�
�
�
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W\SH����VWDQGDUG���W\SH�%��IXOO�$6&,,�

&'��QRQH������YHULI\������FDOF�����

&RGH�����VWDQGDUG���
&RGH�����IXOO�$6&,,�

7KLV�LV�D�FRGH�ZLWK�D�YDULDEOH�OHQJWK
DQG�D�OLPLWHG�FKDUDFWHU�VHW��7KH�OHDG�
LQJ�DQG�WUDLOLQJ�DVWHULVNV��


��PXVW�QRW
EH�WUDQVPLWWHG�LI�DXWR�DWWDFKPHQW�LV
XVHG�

W\SH����ZLWK�DXWR�FRGH���
W\SH�$��ZLWKRXW�DXWR�FRGH�

&'��FDOF�����

&RGH����

7KLV�LV�D�FRGH�ZLWK�D�YDULDEOH�OHQJWK�RI
��WR�����GLJLWV�DQG�D�OLPLWHG�FKDUDFWHU
VHW�ZKLFK�FDQ�EH�XVHG�ZLWK�RU�ZLWKRXW
D�FKHFN�GLJLW��)RU�GDWD�VWUXFWXUH��VHH
%DUFRGH�'HWDLOV�EHORZ�

W\SH�1

&'��FDOF�����

($1����

7KLV�LV�D�VSHFLDO�YHUVLRQ�RI�&RGH����
ZLWK�D�IL[HG�OHQJWK�RI����GLJLWV�LQFOXG�
LQJ���&'V��$V�WKH�FKHFN�GLJLWV�DUH
DOZD\V�FDOFXODWHG�E\�WKH�SULQWHU��WKH
PD[��QR��RI�GLJLWV�WUDQVPLWWHG�LV����

W\SH�&

&'��FDOF�����

&RGH���

7KLV�LV�D�FRGH�ZLWK�D�YDULDEOH�OHQJWK
DQG�D�OLPLWHG�FKDUDFWHU�VHW��,Q�QHLWKHU
FDVH�ZLOO�WKH�WZR�FKHFN�GLJLWV�EH
WUDQVPLWWHG��DV�FDOFXODWLRQ�LV�WKH�RQO\
FKHFN�GLJLW�RSWLRQ�DYDLODEOH�
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W\SH��

&'��QRQH������YHULI\������FDOF�����������

06,

7KLV�LV�D�FRGH�ZLWK�D�YDULDEOH�OHQJWK�RI
��WR����GLJLWV�DQG�D�OLPLWHG�FKDUDFWHU
VHW�ZKLFK�FDQ�EH�XVHG�ZLWK�RU�ZLWKRXW
FKHFN�GLJLWV��&'�FDOF����DQG���DGGV�D
VHFRQG�&'�

W\SH��

&'��QRQH����

1:�

7KLV�LV�D�FRGH�ZLWK�D�YDULDEOH�OHQJWK
DQG�D�OLPLWHG�FKDUDFWHU�VHW��6WDUW�DQG
VWRS�FRGH�PXVW�QRW�EH�WUDQVPLWWHG�LI
DXWR�DWWDFKPHQW�LV�XVHG�

W\SH�3

VHFXULW\�OHYHO����WR��

3')���

7KLV�LV�D�WZR�GLPHQVLRQDO�EDUFRGH
ZLWK�D�YDULDEOH�OHQJWK�DQG�KHLJKW��6HY�
HUDO�VHFXULW\�OHYHOV�DUH�XVHG�LQVWHDG�RI
D�&'��)RU�GDWD�VWUXFWXUH��VHH�%DUFRGH
'HWDLOV�EHORZ�

W\SH�=0D[L&RGH

PRGH�GHVLJQDWLRQ����WR��

7KLV�LV�D�WZR�GLPHQVLRQDO�DOSKDQX�
PHULF�EDUFRGH�ZLWK�D�IL[HG�OHQJWK�RI
����GLJLWV��)RU�GDWD�VWUXFWXUH��VHH
%DUFRGH�'HWDLOV�EHORZ�
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%DUFRGH�'HWDLOV
+HUH�DUH�WKH�GHWDLOV�RQ�&2'(������3')���
DQG�0D[L&RGH��$OVR�VHH�%DUFRGH�7\SHV
DERYH�DV�ZHOO�DV�WKH�%DUFRGH�)RUPDW�DQG�%DU�
FRGH�'DWD�FRPPDQGV�

&2'(����

+RZ�WR�WUDQVPLW�FRQWURO�FRGH�GDWD�
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3')���

7KH�IROORZLQJ�PRGHV�DUH�DXWRPDWLFDOO\�VH�
OHFWHG�DFFRUGLQJ�WR�WKH�FRGH�XVHG�

0RGH &RGH 'HWDLOV

(;&�PRGH
$OSKDQXPHUL�
FDO��V\PERO

��WR����$�WR�=��D�WR�]��VSDFH�
����������	�
�����
����������������� �!
"�#�>?@A�B�^�_�`�a
�'(/!��&5!��+7!

%LQDU\���$6&,,�SOXV
PRGH

%LQDU\�,QWHUQD�
WLRQDO�FKDUDF�
WHU�VHW

���KH[�WR�))�KH[

1XPHULF�&RPSDFWLRQ
PRGH

1XPHULF ��WR��
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7KLV�$SSHQGL[�JLYHV�\RX�WDEXODU�LQIRUPDWLRQ�RQ
GDWD�VWUXFWXUHV�QRW�IRXQG�HOVHZKHUH�LQ�WKLV
PDQXDO�
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(XUR�&RQYHUVLRQ�5DWH
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3URJUDPPLQJ�0DQXDO��(GLWLRQ���� (��

�$SSHQGL[�(� ([DPSOHV

7KLV�$SSHQGL[�FRQWDLQV�63���3'/�SURJUDP�
PLQJ�FRGH�H[DPSOHV��<RX�PD\�ZLVK�WR�FRS\
WKHVH�H[DPSOHV�DQG�SULQW�RXW�WKH�DVVRFLDWHG
ODEHOV�RQ�\RXU�SULQWHU�IRU�SUDFWLFH��/DWHU��\RX
FDQ�PRGLI\�WKHVH�OD\RXWV�DQG�GDWD�IRU�\RXU
RZQ�DSSOLFDWLRQV��)RU�H[DPSOHV�WR�FRPPDQG
XVDJH��DOVR�VHH�WKH�UHOHYDQW�FRPPDQGV�LQ
3$57�,,,��&200$1'6�

ã� 7KH�HQWLUH�FRPPDQG�VWULQJV�LQ�WKHVH�H[�
DPSOHV�REYLRXVO\�GR�QRW�ILW�RQ�RQH�OLQH�
7KXV�WKH\�DUH�GLYLGHG�LQWR�VHYHUDO�OLQHV��'R
QRW�LQVHUW��&5!��/)!�LQ�\RXU�FRPPDQGV�
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([DPSOH����0\�ILUVW�ODEHO

���>&F@
���>&G��������@
���>)E�������������������������[�\�SRVLWLRQ
�������������������������������EDUFRGH�ILHOG�QXPEHU
�������������������������������GLUHFWLRQ
�������������������������������EDUFRGH�W\SH��
�������������������������������FKHFN�GLJLW��
�������������������������������KXPDQ�UHDGDEOH
�������������������������������KHLJKW
��������������������������������PRGXOH�ZLWK
������������������������������FRXQW���]HURV�VXSSUHVVHG
������������������������������OHQJWK�JXDUG�EDU
���@
���>'E���������������@

���>)I��������������������������[�\�SRVLWLRQ
��������������������������������WH[W�ILHOG�QXPEHU
��������������������������������GLUHFWLRQ
��������1�%���������������������IRQW�W\SH
��������������������������������PDJQLILFDWLRQ
��������������������������������FKDU�VSDFLQJ
���@
���>'I��������0\�ILUVW�ODEHO�@

���>3L�����������������&�����������@
!
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3URJUDPPLQJ�0DQXDO��(GLWLRQ���� (��

([DPSOH����7H[W��

���>&F@
���>)I�������������������������%�%�������@
���>)I�������������������������6�%�������@
���>'I��������6DPSOH�@
���>'I������������@
���>3L�����������������&�����������@
!
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([DPSOH����7H[W��
�ELWPDS�IRQWV�

���>&F@
���>)I�������������������������$�%���������������$%&'�@
���>)I�������������������������$�%�������@
���>)I�������������������������*�%����������
���������������������@

���>'I��������6DPSOH�@
���>'I������������@
���>3L�����������������&�$���������@
!

����
PP

6�D�P�S�O�H

����
PP

�����PP

�����PP

(IIHFWLYH�SULQW�DUHD

2ULJLQ�������
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����
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([DPSOH����7H[W��
�RXWOLQH�IRQWV�

���>&F@
���>)V������������������������%�%�������������������
��������$%&'�@
���>)V������������������������%�%�������������@
���>)V������������������������%�%����������������
���������������������@

���>'V�������6DPSOH�@
���>'V�����������@

���>3L�����������������&�$���������@
!

2ULJLQ�������

����
PP

6�D�P�S�O�H
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�����PP

�����PP
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([DPSOH����%DUFRGHV
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3URJUDPPLQJ�0DQXDO��(GLWLRQ���� (��

([DPSOH����%DUFRGH����6&&

%DUFRGH��1��8&&�($1�����&RGH�����6&&��ZLWK�VSHFLDO�KX�
PDQ�UHDGDEOH

����>&F@
����>&G��������@
����>)E
������������������������������������[�\�SRVLWLRQ
������������������������������������EDUFRGH�QXPEHU
������������������������������������GLUHFWLRQ
���������1��������������������������EDUFRGH�W\SH��
������������������������������������FKHFN�GLJLW��
������������������������������������KXPDQ�UHDGDEOH
������������������������������������KHLJKW
��������������������������������������PRGXOH�ZLWK
������������������������������������FRXQW��
������������������������������������]HURV�VXSSUHVVHG
������������������������������������OHQJWK�JXDUG�EDU
������������������������������������OLQN�ILHOGV
����@

����>)I
������������������������������������[�\�SRVLWLRQ
������������������������������������WH[W�QXPEHU
������������������������������������GLUHFWLRQ
���������$�%������������������������IRQW�W\SH
������������������������������������IRQW�VL]H
����������
������������������������������������FKHFN�GLJLW��
������������������������������������FRXQW��
������������������������������������]HURV�VXSSUHVVHG
������������������������������������OLQN�ILHOGV
����@

����>'O��������������������������������@

����>)I�������������������������$�%��������@
����>'I��������&RGH�����6&&�@

����>3L�����������������&�����������@
��!
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���>&F@
���>)V������������������������%�%�������������@
���>)V������������������������$�%��������������������@
���>)O������������������������������@
���>)I�������������������������.�%���������@
���>)E��������������������������������������������
������������@
���>)I�������������������������1�%�������������@

���>'V�������$&0(�*RXUPHW�@
���>'V�������0H:RZ��&DW�)RRG�@
���>'I��������PLQFHG�PDUH�j�OD�PqUH�@
���>'E��������������������@
���>'I��������$&0(�&RUS���'RJSDWFK��1�&��@

���>3L�����������������&�$���������@
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3URJUDPPLQJ�0DQXDO��(GLWLRQ���� )��

�$SSHQGL[�)� )RQWV

7KLV�$SSHQGL[�JLYHV�\RX�LQIRUPDWLRQ�RQ�WKH
63���3'/�IRQWV��)RU�LQIRUPDWLRQ�RQ�FKDUDF�
WHUV��VHH�$SSHQGL[�&��&KDUDFWHUV�

+HUH�DUH�WKH�SDUDPHWHU�YDOXHV�IRU�WKH�IRQW
W\SHV�XVHG�LQ�YDULRXV�FRPPDQGV�

%LWPDS�IRQWV�

$ � 7LPHV�5RPDQ��0HGLXP� ���SRLQWV
% � 7LPHV�5RPDQ��0HGLXP� ���SRLQWV
& � 7LPHV�5RPDQ��%ROG� ���SRLQWV
' � 7LPHV�5RPDQ��%ROG� ���SRLQWV
( � 7LPHV�5RPDQ��%ROG� ���SRLQWV
) � 7LPHV�5RPDQ��,WDOLF� ���SRLQWV
* � +HOYHWLFD��0HGLXP� ����SRLQWV
+ � +HOYHWLFD��0HGLXP� ���SRLQWV
, � +HOYHWLFD��0HGLXP� ���SRLQWV
- � +HOYHWLFD��%ROG� ���SRLQWV
. � +HOYHWLFD��%ROG� ���SRLQWV
/ � +HOYHWLFD��,WDOLF� ���SRLQWV
0 � 3UHVHQWDWLRQ�%ROG� ���SRLQWV
1 � /HWWHU�*RWKLF��0HGLXP� �����SRLQWV
2 � 3UHVWLJH�(OLWH��0HGLXP� �����SRLQWV
3 � 3UHVWLJH�(OLWH��%ROG� ���SRLQWV
4 � &RXULHU��0HGLXP� ���SRLQWV
5 � &RXULHU��%ROG� ���SRLQWV
6 � 2&5�$� ���SRLQWV
7 � 2&5�%� ���SRLQWV

2XWOLQH�IRQWV�

$ � +HOYHWLFD�%ROG�0RQRVSDFHG
% � +HOYHWLFD�%ROG�3URSRUWLRQDO
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�$!�7LPHV�5RPDQ�PHGLXP�����SRLQW
���������������	
��
�������� !"#
$%&'()*+,-./0123456789:;<=
DEFGHIJKLMNOPQRSTUVWXYZ[\]

�%!�7LPHV�5RPDQ�PHGLXP�����SRLQW
���������������	
��
�������� !"#
$%&'()*+,-./0123456789:;<=
DEFGHIJKLMNOPQRSTUVWXYZ[\]

�&!�7LPHV�5RPDQ�EROG�����SRLQW
���������������	
��
�������� !"#
$%&'()*+,-./0123456789:;<=
DEFGHIJKLMNOPQRSTUVWXYZ[\]

�'!�7LPHV�5RPDQ�EROG�����SRLQW
���������������	
��
�������� !"#
$%&'()*+,-./0123456789:;<=
DEFGHIJKLMNOPQRSTUVWXYZ[\]

�(!�7LPHV�5RPDQ�EROG�����SRLQW
���������������	
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����� !"#
$%&'()*+,-./0123456789
DEFGHIJKLMNOPQRSTUVWXYZ[\]
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�)!�7LPHV�5RPDQ�LWDOLF�����SRLQW
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��
�������� !"#
$%&'()*+,-./0123456789:;<=
DEFGHIJKLMNOPQRSTUVWXYZ[\]
�*! Helvet ica medium: 9 point
0123456789!"#$%&'()*+,- . / : ;<=>?@
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghi jklmnopqrstuvwxyz

�+!�Helvetica medium: 15 point
0123456789!"#$%&'()*+,-./:;<=>?@
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz

<I> Helvetica medium: 18point
0123456789!"#$%&'()*+,-./:;<=>?@
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz

�-! Helvetica bold: 18 point
0123456789!"#$%&'()*+,-./:;<=>?@
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz
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�.! Helvetica bold: 21 point
0123456789!"#$%&'()*+;<=>?@
ABCDEFGHIJKLMNOPQRSTUV
abcdefghijklmnopqrstuvwxyz

�/! Helvetica italic: 18 point
0123456789!"#$%&'()*+,-./:;<=>?@
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz

�0!�35(6(17$7,21�%2/'����37�
����������	
��
�!"#
$%&'()*+,-./0123456
$%&'()*+,-./0123456789:
�1!�/HWWHU�*RWKLF�PHGLXP�������SRLQW
���������������	
��
�������� !"#�
$%&'()*+,-./0123456789:;<=
DEFGHIJKLMNOPQRSTUVWXYZ[\]

�2!�3UHVWLJH�(OLWH�PHGLXP�������SRLQW
���������������	
��
�������� !"#�
$%&'()*+,-./0123456789:;<=
DEFGHIJKLMNOPQRSTUVWXYZ[\]
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�3!�3UHVWLJH�(OLWH�EROG�����SRLQW
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��
�������� !"#�
$%&'()*+,-./0123456789:;<=
DEFGHIJKLMNOPQRSTUVWXYZ[\]

�4!�&RXULHU�PHGLXP�����SRLQW
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��
�������� !"#
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�5!�&RXULHU�EROG�����SRLQW
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��!"#
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DEFGHIJKLMNOPQRSTUVWXYZ[\]
<S> OCR-A: 12 point
0123456789"$+-./<>�Ã
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<T> OCR-B: 12 point
0123456789"$+-./<>�
ABCDEFGHIJKLMNOPQRSTUVWXYZ

2XWOLQH�)RQW���$!�+HOYHWLFD�EROG
���������������	
��
�������� !"#
$%&'()*+,-./0123456789:;<=
DEFGHIJKLMNOPQRSTUVWXYZ[\]

2XWOLQH�)RQW���%!�+HOYHWLFD�EROG�SURSRUWLRQDO
���������������	
��
�������� !"#
$%&'()*+,-./0123456789:;<=
DEFGHIJKLMNOPQRSTUVWXYZ[\]
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$SSHQGL[�*��*ORVVDU\

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� *��

�$SSHQGL[�*� *ORVVDU\

7KLV�DSSHQGL[�EULHIO\�H[SODLQV�VRPH�LPSRUWDQW
WHUPV��DEEUHYLDWLRQV�DQG�VLJQDOV�

$

$1$ $UWLFOH�1XPEHULQJ�$VVRFLDWLRQ�

$QDORJXH�VLJQDO $�VLJQDO��VXFK�DV�YRLFH�RU�PXVLF��YDU\LQJ�LQ�D
FRQWLQXRXV�PDQQHU��VHH�'LJLWDO�VLJQDO��

$16, $PHULFDQ�1DWLRQDO�6WDQGDUGL]DWLRQ�,QVWLWXWH�

$6&,, $PHULFDQ�6WDQGDUG�&RGH�IRU�,QIRUPDWLRQ�,Q�
WHUFKDQJH��$���ELW�FRGH�VWDQGDUGLVHG�E\�WKH
$PHULFDQ�1DWLRQDO�6WDQGDUGV�,QVWLWXWH�WR�HV�
WDEOLVK�FRPSDWLELOLW\�EHWZHHQ�GDWD�VHUYLFHV�
(TXLYDOHQW�WR�WKH�,62���ELW�FRGH�

%

%DUFRGH $�VWULQJ�RI�FKDUDFWHUV�IRUPLQJ�D�FRGH�ZKLFK
FDQ�EH�UHDG�E\�D�VFDQQHU�

%DVHOLQH 7KH�]HUR�OLQH�RI�DQ�D[LV�IURP�ZKLFK��;��<���SR�
VLWLRQV�DUH�PHDVXUHG��7KH�OHIW��;�SRVLWLRQ��DQG
ERWWRP�HGJH��<�SRVLWLRQ��RI�WKH�ODEHO�

%DWFK 7KLV�LV�D�PRGH�IRU�SULQWLQJ�PXOWLSOH�ODEHOV�RU
WDJV�MRLQWO\�

%DXG 8QLW�RI�VLJQDOOLQJ�VSHHG�HTXDO�WR�WKH�QXPEHU�RI
VLJQDO�HYHQWV�SHU�VHFRQG��1RW�QHFHVVDULO\��EXW
RIWHQ��WKH�VDPH�DV�ELWV�SHU�VHFRQG�

%LW &RQWUDFWLRQ�RI�ELQDU\�GLJLW��7KH�VPDOOHVW�XQLW�RI
GDWD��$�ELW�LV�HLWKHU�VHW��RQH��RU�QRW�VHW��]HUR��

%LWPDS $Q�LPDJH�FRQVLVWLQJ�RI�GRWV��$�GRW�LV�XVXDOO\
UHSUHVHQWHG�E\�D�ELW�LQ�D�ILOH�RU�SURJUDP��VHH
SL[HO�RULHQWHG�LPDJH��
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%ORFN $�VHTXHQFH�RI�FRQWLQXRXV�GDWD�FKDUDFWHUV�RU
E\WHV�WUDQVPLWWHG�DV�DQ�XQLW�

%36 %LW�SHU�VHFRQG��&RPPXQLFDWLRQV�WUDQVPLVVLRQ
VSHHG�

%XIIHU $�VWRUDJH�GHYLFH�XVHG�WR�FRPSHQVDWH�IRU�D
GLIIHUHQFH�LQ�UDWH�RI�GDWD�IORZ�ZKHQ�WUDQVPLW�
WLQJ�GDWD�IURP�RQH�GHYLFH�WR�DQRWKHU�

%\WH $�ELQDU\�HOHPHQW�XVXDOO\�FRPSULVLQJ�HLJKW�ELWV�
$�.%\WH��.%��HTXDOV������E\WHV�

&

&&* &HQWUDOH�I�U�&RRUJDQLVDWLRQ�*HVHOOVFKDIW��$
VRFLHW\�IRU�UDWLRQDOLVDWLRQ�RI�LQIRUPDWLRQ�H[�
FKDQJH�EHWZHHQ�UHWDLO�DQG�LQGXVWU\�

&KDUDFWHU $�OHWWHU��ILJXUH��QXPEHU��SXQFWXDWLRQ�RU�RWKHU
V\PERO�FRQWDLQHG�LQ�D�PHVVDJH�RU�XVHG�LQ�D
FRQWURO�IXQFWLRQ�

&KDUDFWHU�VHW 7KH�FKDUDFWHUV�WKDW�FDQ�EH�FRGHG�DQG�RU
SULQWHG�E\�D�SDUWLFXODU�PDFKLQH��V\PERO�VHWV
IRU�GLIIHUHQW�ODQJXDJHV�

&KHFN�GLJLW $�GLJLW�WR�HQVXUH�WKDW�WKH�EDUFRGH��RU�RWKHU
FRGHG�LQIRUPDWLRQ�RU�WUDQVPLVVLRQ��LV�FRUUHFW�
7KH�ODVW�GLJLW�LV�FDOFXODWHG�LQ�D�VSHFLDO�ZD\
�GHSHQGLQJ�RQ�WKH�W\SH�RI�EDUFRGH��

&RGH +HUH�WKH�FKDUDFWHUV�DQG�V\PEROV�RI�D�SUR�
JUDPPLQJ�ODQJXDJH��H�J��WKH�SURJUDP�H[DP�
SOHV�LQ�WKLV�0DQXDO�DUH�
63���3'/�FRGH
�

�&5! &DUULDJH�5HWXUQ��$6&,,��'K��

&XW ,I�D�&XWWHU�LV�LQVWDOOHG��WKH�PHGLD�FDQ�EH�FXW�DW
SUH�GHILQHG�LQWHUYDOV�

'

'DWD�ELWV &RQWDLQ�WKH�DFWXDO�LQIRUPDWLRQ�WUDQVPLWWHG�

�'&! 'HYLFH�&RQWURO�������$6&,,���K�����K��



3$57�9��$33(1',&(6
$SSHQGL[�*��*ORVVDU\

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� *��

'&( 'DWD�&RPPXQLFDWLRQV�(TXLSPHQW��7KH�HTXLS�
PHQW�WKDW�SURYLGHV�WKH�IXQFWLRQV�UHTXLUHG�WR
HVWDEOLVK��PDLQWDLQ�DQG�7HUPLQDWH�D�FRQQHF�
WLRQ�DQG�WKDW�SURYLGHV�WKH�VLJQDO�FRQYHUVLRQ
UHTXLUHG�IRU�FRPPXQLFDWLRQ�EHWZHHQ�GLIIHUHQW
SLHFHV�RI�'7(��GDWD�WHUPLQDO�HTXLSPHQW��

�'(/! 'HOHWH��$6&,,��)K��

'LJLWDO�VLJQDO $�GLVFUHWH�RU�GLVFRQWLQXRXV�VLJQDO��RQH�ZKRVH
YDULRXV�VWDWHV�DUH�LGHQWLILHG�ZLWK�GLVFUHWH�OHY�
HOV�RU�YDOXHV��VXFK�DV�]HUR��ORZ��DQG�RQH
�KLJK��

',1 'HXWVFKHV�,QVWLWXW�I�U�1RUPXQJ�H�9���WKH�*HU�
PDQ�6WDQGDUGV�,QVWLWXWH�

',3 'XDO�LQ�OLQH�SDFNDJH�

'26 'LVN�RSHUDWLQJ�V\VWHP�

'3, 'RWV�SHU�LQFK��DOVR�ZULWWHQ�DV�
G�S�L�
��$�FRP�
PRQ�PHDVXUH�RI�UHVROXWLRQ��HVSHFLDOO\�LQ
SULQWLQJ�

'5$0 '\QDPLF�5$0�

'7( 'DWD�WHUPLQDO�(TXLSPHQW��$�PDFKLQH�WKDW�SUR�
YLGHV�GDWD�LQ�WKH�IRUP�RI�GLJLWDO�VLJQDOV�DW�LWV
RXWSXW��H�J��D�3&�RU�RWKHU�FRPSXWHU�

'75 'DWD�7HUPLQDO�5HDG\�

(

(�(3520 (OHFWURQLFDOO\�HUDVDEOH�SURJUDPPDEOH�520�

($1 (XURSHDQ�$UWLFOH�1XPEHU��$�W\SH�RI�EDUFRGH
IRUPDW�VWDQGDUGLVHG�E\�WKH�,QWHUQDWLRQDO�(�$�1�
$VVRFLDWLRQ�

�(6&! (VFDSH��$6&,,��%K��
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)

)LHOG ,Q�63���3'/��$Q�DEVWUDFW�XQLW�RI�GDWD�ZKLFK
PD\�RU�PD\�QRW�EH�GLUHFWO\�SULQWHG�RQ�D�ODEHO�
8VXDOO\�D�ILHOG�LV�D�VSDFH�UHVHUYHG�RQ�WKH�ODEHO
IRU�D�VSHFLILF�ODEHO�HOHPHQW��H�J��D�EDUFRGH�
SULFH��WH[W��OLQH�RU�IUDPH�

)ODVK�FDUG 0HPRU\�FDUG�ZLWK�DQ�HUDVDEOH�PHPRU\��VHH
(�(3520��

)XOO�GXSOH[ $�FRPPXQLFDWLRQV�V\VWHP�RU�HTXLSPHQW�FDSD�
EOH�RI�VLPXOWDQHRXV�WZR�ZD\�FRPPXQLFDWLRQV
�VHH�+DOI�GXSOH[��

+

+DOI�GXSOH[ $�FRPPXQLFDWLRQV�V\VWHP�RU�HTXLSPHQW�FDSD�
EOH�RI�WZR�ZD\�FRPPXQLFDWLRQV��EXW�RQO\�LQ
RQH�GLUHFWLRQ�DW�D�WLPH��VHH�)XOO�GXSOH[��

+DQGVKDNH ([FKDQJH�RI�SUHGHWHUPLQHG�FRGHV�DQG�VLJQDOV
EHWZHHQ�WZR�GDWD�WHUPLQDOV�WR�HVWDEOLVK�D�FRQ�
QHFWLRQ�

+RVW $�FRPSXWHU�RU�VLPLODU�GHYLFH�XVHG�WR�FRQWURO
FRQQHFWHG�HTXLSPHQW�

,

,$7$ ,QWHUQDWLRQDO�$LU�7UDQVSRUW�$VVRFLDWLRQ�

,QWHUIDFH $�VKDUHG�ERXQGDU\�GHILQHG�E\�FRPPRQ�SK\VL�
FDO�LQWHUFRQQHFWLRQ�FKDUDFWHULVWLFV��VLJQDO
FKDUDFWHULVWLFV�DQG�PHDQLQJV�RI�LQWHUFKDQJHG
VLJQDOV�

,62 ,QWHUQDWLRQDO�6WDQGDUGV�2UJDQLVDWLRQ��(VWDE�
OLVKHV�LQWHUQDWLRQDO�VWDQGDUGV�RIWHQ�EDVHG�RQ
QDWLRQDO�VWDQGDUGV��VXFK�DV�$6&,,�RU�',1�

,7) ,QWHUOHDYHG�7ZR�RI�)LYH��$�ODUJHU�EDUFRGH�YHU�
VLRQ�RI�WKH�����EDUFRGH�IRU�RXWHU�FDUWRQ�FRGLQJ�
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/

/DEHO ,Q�63���3'/��$�ODEHO�LV�D�SK\VLFDO�SLHFH�RI�SD�
SHU�RU�RWKHU�SULQW�PHGLD�VWRFN�

/&' /LTXLG�FU\VWDO�GLVSOD\�

/(' /LJKW�HPLWWLQJ�GLRGH�

/D\RXW ,Q�63���3'/��$�OD\RXW�GHWHUPLQHV�WKH�FRPEL�
QDWLRQ�RI�WKH�ODEHO�GHWDLOV��H�J��EDUFRGH��WH[W
DQG�SULFH��WKH�SRVLWLRQV�HWF��RI�WKH�ILHOGV�

/HQJWK�RI�ILHOG ,Q�63���3'/��7KH�OHQJWK�RI�D�ILHOG�LQGLFDWHV
KRZ�PDQ\�FKDUDFWHUV�FDQ�EH�HQWHUHG��7KH
PD[LPXP�QXPEHU�LV�GHWHUPLQHG�E\�WKH�ODEHO
DQG�FKDUDFWHU�VL]H�

�/)! /LQH�)HHG��$6&,,��$K��

/LQHV ,Q�63���3'/��$�ILHOG�FDQ�EH�RFFXSLHG�E\�OLQHV
RU�IUDPHV��ZKHUH�OLQHV�DUH�GHILQHG�DV�IUDPHV
ZLWK�HLWKHU�WKH�KHLJKW�RU�OHQJWK�]HUR�

/LQN ,Q�63���3'/��$�WUDQVIHU�RI�GDWD�IURP�RQH�ILHOG
�VRXUFH�ILHOG��WR�DQRWKHU��WDUJHW�ILHOG���,Q�FRP�
PXQLFDWLRQV��$�FLUFXLW�RU�WUDQVPLVVLRQ�SDWK��LQ�
FOXGLQJ�DOO�HTXLSPHQW��EHWZHHQ�D�VHQGHU�DQG�D
UHFHLYHU�

/RJR $�JUDSKLF�LPDJH��H�J��RI�D�V\PERO�UHSUHVHQWLQJ
D�FRPSDQ\�

/4 /HWWHU�TXDOLW\��D�KLJK�TXDOLW\�IRQW��VXFK�DV�IRU
FRUUHVSRQGHQFH��XVXDOO\�SURSRUWLRQDO�DQG
VFDOHDEOH�

0

0HGLD ,Q�ODEHO�SULQWLQJ��WKH�ODEHOV��WDJV�DQG�WLFNHWV
ZKLFK�EHDU�WKH�SULQWHG�GDWD�

0HP&DUG $��0(72��PHPRU\�FDUG�

1

1295$0 1RQ�YRODWLOH�5$0�
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�18/! 1XOO��$6&,,���K��

2

2&5 2SWLFDO�FKDUDFWHU�UHFRJQLWLRQ�

2EMHFW�RULHQWHG�LPDJH $�FROOHFWLRQ�RI�PDWKHPDWLFDO�IRUPXODV�GH�
VFULELQJ�WKH�HOHPHQWV�ZKLFK�FRPSULVH�WKH
GUDZLQJ��$OVR�UHIHUUHG�WR�DV�D�
YHFWRU�JUDSKLF

�VHH�3L[HO�RULHQWHG�LPDJH��

2IIOLQH 7KH�RSHUDWLQJ�PRGH�LQ�ZKLFK�RQO\�WKH�SULQWHU
V
RSHUDWLQJ�HOHPHQWV�DUH�XVHG�

2QOLQH 7KH�RSHUDWLQJ�PRGH�LQ�ZKLFK�WKH�SULQWHU�LV�RS�
HUDWHG�UHPRWHO\�E\�D�KRVW�

3

3DUDOOHO�GDWD 'DWD�ELWV�DUH�WUDQVPLWWHG�VLPXOWDQHRXVO\��H�J�
RQH�E\WH�DW�D�WLPH��LQVWHDG�RI�VHULDOO\�

3DULW\�ELW 8VHG�WR�YHULI\�FRUUHFW�WUDQVPLVVLRQ��3DULW\�LV
HLWKHU�RGG�RU�HYHQ�

3&0&,$�FDUG 3HUVRQDO�&RPSXWHU�0HPRU\�&DUG�,QWHUQDWLRQDO
$VVRFLDWLRQ��$Q�LQGXVWU\�VWDQGDUG�SOXJ�LQ
PHPRU\�FDUG��VXFK�DV�XVHG�LQ�QRWHERRN�3&V�

3&; )LOH�QDPH�H[WHQVLRQ�IRU�WKH�3DLQWEUXVK�IRUPDW�

3'/ 3DJH�GHVFULSWLRQ�ODQJXDJH�

3( 3DSHU�HPSW\��3DUDOOHO�SRUW�OLQH�

3LWFK $�GLVWDQFH�EHWZHHQ�FRUUHVSRQGLQJ�SRLQWV�RQ
DGMDFHQW�PHPEHUV�RI�D�ERG\�RI�UHJXODU�IRUP�

3L[HO�RULHQWHG�LPDJH $�FROOHFWLRQ�RI��UDVWHUHG��GRWV�VWRUHG�DV�SDW�
WHUQV�RI�VHW�ELWV��$OVR�FDOOHG�D�
ELWPDS
��VHH
2EMHFW�RULHQWHG�LPDJH��

3UHVHW�GLJLWV ,Q�63���3'/��$�IL[HG�VWULQJ�RI�FKDUDFWHUV�LQ�D
ILHOG�



3$57�9��$33(1',&(6
$SSHQGL[�*��*ORVVDU\

3URJUDPPLQJ�0DQXDO��(GLWLRQ���� *��

3URWRFRO 7KH�UXOHV�IRU�FRPPXQLFDWLRQ�EHWZHHQ�OLNH�SUR�
FHVVHV��JLYLQJ�D�PHDQV�WR�FRQWURO�WKH�RUGHUO\
FRPPXQLFDWLRQ�RI�LQIRUPDWLRQ�EHWZHHQ�VWD�
WLRQV�RQ�D�GDWD�OLQN�

368 3RZHU�VXSSO\�XQLW�

5

5$0 5DQGRP�DFFHVV�PHPRU\�

520 5HDG�RQO\�PHPRU\�

57& 5HDO�WLPH�FORFN�

6

6&& 6KLSSLQJ�&RQWDLQHU�&RGH�

6HULDO�WUDQVPLVVLRQ $�PHWKRG�RI�LQIRUPDWLRQ�WUDQVIHU�LQ�ZKLFK�WKH
ELWV�FRPSULVLQJ�D�FKDUDFWHU�DUH�VHQW�LQ�VH�
TXHQFH�RQH�DW�D�WLPH�

6RXUFH��ILHOG� ,Q�63���3'/��$�OLQNHG�ILHOG�IURP�ZKLFK�GDWD
DUH�WUDQVIHUUHG�WR�D�WDUJHW�ILHOG�

�63! 6SDFH��$6&,,���K��>EODQN@�

65$0 6WDWLF�5$0�

66&& 6HULDO�6&&��6KLSSLQJ�&RQWDLQHU�&RGH��

6WDUW�ELW 7KH�ILUVW�ELW�RU�HOHPHQW�WUDQVPLWWHG�LQ�WKH
DV\QFKURQRXV�WUDQVPLVVLRQ�RI�D�FKDUDFWHU�WR
V\QFKURQLVH�WKH�UHFHLYHU�

6WRS�ELW 7KH�ODVW�ELW�RU�HOHPHQW�WUDQVPLWWHG�LQ�WKH�DV\Q�
FKURQRXV�WUDQVPLVVLRQ�RI�D�FKDUDFWHU�WR�UHWXUQ
WKH�FLUFXLW�WR�WKH�LGOH�VWDWH�

6WULS 7KLV�LV�D�PRGH�LQ�ZKLFK�RQH�ODEHO�RU�WDJ�LV
SURFHVVHG�DW�D�WLPH�ZLWK�EDFNIHHG��,W�FDQ�EH
XVHG�IRU�GLVSHQVLQJ�VLQJOH�ODEHOV

6\PERO�VHW 7KH�FKDUDFWHUV��V\PEROV�DQG�FRQWURO�FRGHV�DW
D�JLYHQ�ORFDWLRQ�LQ�D�OLVW�RU�WDEOH��$�FKDUDFWHU
PDS�RU�FRGH�WDEOH�GHILQHG�IRU�GLIIHUHQW�RSHU�
DWLQJ�V\VWHPV��ODQJXDJHV�RU�RWKHU�DVSHFWV�
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7

7DUJHW��ILHOG� ,Q�63���3'/��$�OLQNHG�ILHOG�WR�ZKLFK�GDWD�DUH
WUDQVIHUUHG�IURP�D�VRXUFH�ILHOG�

7KHUPDO�DUUD\ 7KH�SDUW�RI�D�SULQW�KHDG�ZKLFK�FRPSULVHV�WKH
KHDWHG�SULQWLQJ�HOHPHQWV�

7KUHVKROG $Q�LQWHQVLW\�RU��PLQLPXP��YDOXH�RI�D�VLJQDO�WKDW
ZLOO�SURGXFH�D�VSHFLILHG�UHVSRQVH�RU�HIIHFW�

8

83& 8QLYHUVDO�3URGXFW�&RGH�XVHG�LQ��WKH�86$�DQG
&DQDGD��$�W\SH�RI�EDUFRGH�IRUPDW�

83&�$ $�83&�EDUFRGH�XVHG�LQ�WKH�86$�IRU�IRRG�

83&�( 6KRUWHQHG�YHUVLRQ�RI�WKH�83&�$�EDUFRGH��]HUR
VXSSUHVVLRQ��

9

9DULDEOH�GDWD ,Q�63���3'/��$IWHU�GHVLJQLQJ�D�OD\RXW��D�YDUL�
DEOH�ILHOG��IRU�H[DPSOH��WH[W�RU�EDUFRGH��FDQ�EH
ILOOHG�XS�ZLWK�YDULDEOH�GDWD��L�H��GDWD�WKDW�PD\
YDU\�IURP�HQWU\�WR�HQWU\�

;

�;�2Q!��;�2II! 6RIWZDUH�FRQWUROOHG�GDWD�WUDQVIHU�FRGHV�WR�HQ�
DEOH�GLVDEOH�WUDQVPLVVLRQ�

<

<�. <HDU�������5HIHUV�WR�
\HDU������FRPSOLDQFH
�
L�H��FDSDELOLW\�RI�ILUPZDUH�RU�VRIWZDUH�WR�FRSH
ZLWK�GDWHV�LQ�WKH�QHZ�PLOOHQQLXP��$OO�0(72
SULQWHUV�DUH�<�.�FRPSOLDQW�
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�$SSHQGL[�+� 7UDGHPDUNV

3URGXFW�DQG�FRPSDQ\�QDPHV��ZKLFK�PD\�EH
WUDGHPDUNV�RU�UHJLVWHUHG�WUDGHPDUNV�LQ�GLIIHU�
HQW�FRXQWULHV��PD\�DSSHDU�LQ�WKLV�PDQXDO�ZLWK�
RXW�WKH�
70
�RU�
�
�VLJQ��+HUH�DUH�WKH�WUDGH�
PDUNV�DQG�UHJLVWHUHG�WUDGHPDUNV�NQRZQ�WR�XV�

�0(72 LV�D�ORJR�UHJLVWHUHG�WUDGHPDUN�RI
0HWR�,QWHUQDWLRQDO�*PE+�

�+3 LV�D�ORJR�WUDGHPDUN�RI
+HZOHWW�3DFNDUG�&RPSDQ\�

$OGXV LV�D�UHJLVWHUHG�WUDGHPDUN�RI
$OGXV�&RUSRUDWLRQ�

$SSOH LV�D�UHJLVWHUHG�WUDGHPDUN�RI
$SSOH�&RPSXWHU��,QF�

$ULDO LV�D�UHJLVWHUHG�WUDGHPDUN�RI
7KH�0RQRW\SH�&RUSRUDWLRQ�

&HQWURQLFV LV�D�UHJLVWHUHG�WUDGHPDUN�RI
&HQWURQLFV�'DWD�&RPSXWHU�&RUSRUDWLRQ�

&RUHO'5$: LV�D�UHJLVWHUHG�WUDGHPDUN�RI
&RUHO�&RUSRUDWLRQ�

G%$6( LV�D�UHJLVWHUHG�WUDGHPDUN�RI
$VKWRQ�7DWH�&RUSRUDWLRQ�

(WKHUQHW��(WKHUOLQN� LV�D�WUDGHPDUN�RI
�&RP�&RUSRUDWLRQ�

+HZOHWW�3DFNDUG LV�D�UHJLVWHUHG�WUDGHPDUN�RI
+HZOHWW�3DFNDUG�&RPSDQ\�

,%0�DQG�,%0�3& DUH�UHJLVWHUHG�WUDGHPDUNV�RI
,QWHUQDWLRQDO�%XVLQHVV�0DFKLQHV�&RUSRUDWLRQ�

/DVHU-HW LV�D�UHJLVWHUHG�WUDGHPDUN�RI
+HZOHWW�3DFNDUG�&RPSDQ\�

0DF�DQG�0DFLQWRVK DUH�WUDGHPDUNV�RI
$SSOH�&RPSXWHU��,QF�
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0LFURVRIW�DQG�06�'26 DUH�UHJLVWHUHG�WUDGHPDUNV�RI
0LFURVRIW�&RUSRUDWLRQ�

3DLQWEUXVK LV�D�WUDGHPDUN�RI
=6RIW�&RUSRUDWLRQ�

3&/ LV�D�UHJLVWHUHG�WUDGHPDUN�RI
+HZOHWW�3DFNDUG�&RPSDQ\�

3RVW6FULSW LV�D�WUDGHPDUN�RI
$GREH�6\VWHPV��,QFRUSRUDWHG�

352&200�3/86 LV�D�UHJLVWHUHG�WUDGHPDUN�RI
'DWDVWRUP�7HFKQRORJLHV��,QFRUSRUDWHG�

6PDUWFRP LV�D�WUDGHPDUN�RI
+D\HV�0LFURFRPSXWHU�3URGXFWV��,QF�

6XQ��:RUNVWDWLRQ� LV�D�UHJLVWHUHG�WUDGHPDUN�RI
6XQ�0LFURV\VWHPV��,QF�

7LPHV�1HZ�5RPDQ LV�D�UHJLVWHUHG�WUDGHPDUN�RI
7KH�0RQRW\SH�&RUSRUDWLRQ�

7UXH7\SH LV�D�UHJLVWHUHG�WUDGHPDUN�RI
$SSOH�&RPSXWHU��,QFRUSRUDWHG�

81,; LV�D�UHJLVWHUHG�WUDGHPDUN�RI
$PHULFDQ�7HOHSKRQH�DQG�7HOHJUDSK�&RUS�

:LQGRZV LV�D�WUDGHPDUN�RI
0LFURVRIW�&RUSRUDWLRQ�

:RUG�IRU�:LQGRZV LV�D�WUDGHPDUN�RI
0LFURVRIW�&RUSRUDWLRQ�

:RUG3HUIHFW LV�D�UHJLVWHUHG�WUDGHPDUN�RI
1RYHOO�&RUSRUDWLRQ�

;(1,; LV�D�UHJLVWHUHG�WUDGHPDUN�RI
0LFURVRIW�&RUSRUDWLRQ�

2WKHU�WUDGHPDUNV�LGHQWLILHG�LQ�WKLV�PDQXDO�DUH
WUDGHPDUNV�RI�WKHLU�UHVSHFWLYH�FRPSDQLHV�
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�$SSHQGL[�,� ,QWHUQDWLRQDO
$GGUHVVHV

$XVWUDOLD 0HWR�3W\��/WG�
���/HZLV�5RDG
3�2��%R[����
:DQWLUQD�6RXWK��9LFWRULD�����

7HO�� ������������������
)D[� ������������������

(�PDLO� 6XSSRUW#0HWR$XVWUDOLD�FRP�DX
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6WDWXV�IRUPDW�������������������������� ���
6WDWXV�UHTXHVW ������������������������ ���
6WULS �������������������������������������� ����
6XSSRUW������������������������������������ ,��

6\QWD[ ����������������������������������������

7
7DUJHW�JURXS ������������������������������
7H[W�GDWD
ELWPDS�IRQW�����������������������������
RXWOLQH�IRQW �����������������������������

7H[W�IRUPDW
ELWPDS�IRQW�����������������������������
RXWOLQH�IRQW �����������������������������

7RROV ������������������������������������������
7UDGHPDUNV����������������������������+��
7UDQVPLVVLRQ�VHTXHQFH�������������
7URXEOHVKRRWLQJ �������������������������

8
8186('�&2'(�75$3��������������
83&�$ ������������������������������������ %��
83&�( ������������������������������������ %��

9
9DOLGLW\����������������������������������������

:
:LQGRZV �����������������������������������
�������������������������������������������
17������������������������������������������

:RUG�SURFHVVLQJ������������������������

;
;�2Q�;�2II ���������������������������������
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