
06�����
'XDO�+HDG�'HFRGHU

8VHU
V�0DQXDO

3�1�����������5(9��(



LL 06������'XDO�+HDG�'HFRGHU�8VHU©V�0DQXDO

,QIRUPDWLRQ�DQG�VSHFLILFDWLRQV�LQ�WKLV�PDQXDO�DUH�VXEMHFW�WR�FKDQJH�ZLWKRXW�QRWLFH�

&RS\ULJKW�������

E\�0LFURVFDQ�6\VWHPV��,QF��
�����6�:���WK�6WUHHW��5HQWRQ��:DVKLQJWRQ��8�6�$�������
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$OO�ULJKWV�UHVHUYHG��7KH�LQIRUPDWLRQ�FRQWDLQHG�KHUHLQ�LV�SURSULHWDU\�DQG�LV�SURYLGHG�VROHO\�IRU
WKH�SXUSRVH�RI�DOORZLQJ�FXVWRPHUV�WR�RSHUDWH�DQG�RU�VHUYLFH�0LFURVFDQ�PDQXIDFWXUHG�HTXLS�
PHQW�DQG�LV�QRW�WR�EH�UHOHDVHG��UHSURGXFHG��RU�XVHG�IRU�DQ\�RWKHU�SXUSRVH�ZLWKRXW�ZULWWHQ�SHU�
PLVVLRQ�RI�0LFURVFDQ�

7KURXJKRXW�WKLV�PDQXDO��WUDGHPDUNHG�QDPHV�PLJKW�EH�XVHG��5DWKHU�WKDQ�SXW�D�WUDGHPDUN����
V\PERO� LQ�HYHU\�RFFXUUHQFH�RI�D� WUDGHPDUNHG�QDPH��ZH�VWDWH�KHUHLQ� WKDW�ZH�DUH�XVLQJ� WKH
QDPHV�RQO\�LQ�DQ�HGLWRULDO�IDVKLRQ��DQG�WR�WKH�EHQHILW�RI�WKH�WUDGHPDUN�RZQHU��ZLWK�QR�LQWHQWLRQ
RI�LQIULQJHPHQW�

0LFURVFDQ�/LPLWHG�:DUUDQW\�6WDWHPHQW�DQG�([FOXVLRQV

:KDW�LV�&RYHUHG"�

0LFURVFDQ�6\VWHPV�,QF��ZDUUDQWV�WR�WKH�RULJLQDO�SXUFKDVHU�WKDW�SURGXFWV�PDQXIDFWXUHG�E\� LW
ZLOO� EH� IUHH� IURP�GHIHFWV� LQ�PDWHULDO� DQG�ZRUNPDQVKLS�XQGHU�QRUPDO� XVH�DQG�VHUYLFH� IRU� D
SHULRG�RI�RQH�\HDU�IURP�WKH�GDWH�RI�VKLSPHQW��7KLV�ZDUUDQW\�LV�VSHFLILFDOO\�OLPLWHG�WR��DW�0LFURV�
FDQ©V�VROH�RSWLRQ��UHSDLU�RU�UHSODFHPHQW�ZLWK�D�IXQFWLRQDOO\�HTXLYDOHQW�XQLW�DQG�UHWXUQ�ZLWKRXW
FKDUJH�IRU�VHUYLFH�RU�UHWXUQ�IUHLJKW��

:KDW�LV�([FOXGHG"

$Q\� SURGXFWV� RU� SDUWV� WKDW� KDYH� EHHQ� VXEMHFW� WR� PLVXVH�� QHJOHFW�� DFFLGHQW�� XQDXWKRUL]HG
UHSDLU��LPSURSHU�LQVWDOODWLRQ��RU�DEQRUPDO�FRQGLWLRQV�RU�RSHUDWLRQV����$Q\�SURGXFWV�RU�SDUWV�WKDW
KDYH�EHHQ�WUDQVIHUUHG�E\�WKH�RULJLQDO�SXUFKDVHU����&XVWRPHU�PLV�DGMXVWPHQW�RI�VHWWLQJV�FRQ�
WUDU\� WR� WKH�SURFHGXUH�GHVFULEHG� LQ� WKH�0LFURVFDQ�RZQHUV�PDQXDO��8SJUDGLQJ�VRIWZDUH�YHU�
VLRQV� DW� FXVWRPHU� UHTXHVW� XQOHVV� UHTXLUHG� WR� PHHW� VSHFLILFDWLRQV� LQ� HIIHFW� DW� WKH� WLPH� RI
SXUFKDVH��8QLWV�UHWXUQHG�DQG�IRXQG�WR�KDYH�QR�IDLOXUH�ZLOO�EH�H[FOXGHG����&ODLPV�IRU�GDPDJH�LQ
WUDQVLW�DUH�WR�EH�GLUHFWHG�WR�WKH�IUHLJKW�FDUULHU�XSRQ�UHFHLSW�
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6RPH�VWDWHV�GR�QRW�DOORZ�WKH�H[FOXVLRQ�RU�OLPLWDWLRQ�RI�LQFLGHQWDO�RU�FRQVHTXHQWLDO�GDPDJHV�RU
OLPLWDWLRQV�RQ�DQ�LPSOLHG�ZDUUDQW\��VR�WKH�DERYH�OLPLWDWLRQ�RU�H[FOXVLRQ�PD\�QRW�DSSO\�WR�\RX�
7KLV�ZDUUDQW\�JLYHV�\RX�VSHFLILF�OHJDO�ULJKWV��DQG�\RX�PD\�DOVR�KDYH�RWKHU�ULJKWV�ZKLFK�PD\
YDU\�IURP�VWDWH�WR�VWDWH�

7KH�EX\HU�DFNQRZOHGJHV�WKDW�KH�VKH�LV�QRW�UHO\LQJ�RQ�WKH�VHOOHU©V�VNLOO�RU�MXGJPHQW�WR�VHOHFW�RU
IXUQLVK�JRRGV�VXLWDEOH�IRU�DQ\�SDUWLFXODU�SXUSRVH�DQG�WKDW�WKHUH�DUH�QR�ZDUUDQWLHV�WKDW�H[WHQG
EH\RQG�WKH�GHVFULSWLRQ�RQ�WKH�IDFH�KHUHRI�

%HIRUH�5HTXHVWLQJ�6HUYLFH�

3OHDVH�FKHFN�WKH�RZQHUV�PDQXDO� IRU�SURSHU�VHWXS�DQG�FDEOLQJ�SURFHGXUHV�DQG�DQ\�FXVWRPHU
VHWWLQJV�IRU�PLV�DGMXVWPHQW�IRU�\RXU�SDUWLFXODU�DSSOLFDWLRQ��&RUUHFWLQJ�WKHVH�PD\�VDYH�\RX�D�VHU�
YLFH�FDOO�

7R�UHFHLYH�:DUUDQW\�6HUYLFH�

&RQWDFW� \RXU� QHDUHVW�0LFURVFDQ� 6HUYLFH�&HQWHU� DW� WKH� DGGUHVV� VKRZQ� EHORZ� IRU� D�5HWXUQ
0DWHULDO�$XWKRUL]DWLRQ��50$��QXPEHU�EHIRUH�UHWXUQLQJ�SURGXFW��5HFHLSW�RI�DQ�50$�QXPEHU�LV
QRW�DQ�DGPLVVLRQ�RI�ZDUUDQW\�VWDWXV��$OO�SURGXFW�PXVW�EH�UHWXUQHG�IUHLJKW�SUHSDLG�WR�WKH�ORFD�
WLRQ�LVVXLQJ�WKH�50$�QXPEHU�EHIRUH�WKH�H[SLUDWLRQ�RI�WKH�ZDUUDQW\�SHULRG�
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7DEOH�RI�&RQWHQWV
/LVW�RI�,OOXVWUDWLRQV �����������������������������������������������������������������������������������Y

/LVW�RI�7DEOHV������������������������������������������������������������������������������������������YL

$ERXW�WKH�06������'XDO�+HDG�'HFRGHU �����������������������������������������������YL

$ERXW�7KLV�0DQXDO���������������������������������������������������������������������������������YL

.H\VWURNH�(QWULHV����������������������������������������������������������������������������������YLL

$SSURYDOV ����������������������������������������������������������������������������������������������YLL

:DUQLQJ�DQG�&DXWLRQ�6XPPDU\������������������������������������������������������������YLL

6DIHW\�/DEHOV ����������������������������������������������������������������������������������������YLLL

&KDSWHU�� 6HWXS�DQG�,QVWDOODWLRQ�

6WHS�����3ODQ�6FDQQLQJ�6\VWHP��������������������������������������������������������������

6WHS�����$WWDFK�&DEOLQJ���������������������������������������������������������������������������

6WHS�����&RQILJXUH�'HFRGHU �������������������������������������������������������������������

6WHS�����3RVLWLRQ�6FDQ�+HDG�DQG�/DEHO�������������������������������������������������

6WHS�����'R�5HDG�5DWH�7HVW�������������������������������������������������������������������

6WHS�����,QVWDOO�'HFRGHU �������������������������������������������������������������������������

*URXQG�DQG�6KLHOG�&RQVLGHUDWLRQV��������������������������������������������������������

&KDSWHU�� 0HQX�&RQILJXUDWLRQ�
&RPPXQLFDWLRQV�0HQX���������������������������������������������������������������������������

+RVW�3URWRFRO�3DUDPHWHUV�����������������������������������������������������������������������

+RVW�3RUW�3DUDPHWHUV ����������������������������������������������������������������������������

$X[�3RUW�3DUDPHWHUV������������������������������������������������������������������������������

2SHUDWLRQV�0HQX �����������������������������������������������������������������������������������

&RGH�7\SHV�0HQX����������������������������������������������������������������������������������

8VHU�2XWSXWV�0HQX��������������������������������������������������������������������������������

5DVWHU�6HWXS�0HQX��������������������������������������������������������������������������������

&KDSWHU�� 6HULDO�&RQILJXUDWLRQ�
6XPPDU\�RI�6HULDO�&RQILJXUDWLRQ�&RPPDQGV�����������������������������������������

6HULDO�&RQILJXUDWLRQ�&RPPDQG�)RUPDW� �������������������������������������������������

&RQFDWHQDWLQJ�6HULDO�&RPPDQGV�����������������������������������������������������������

/RVV�RI�&RPPXQLFDWLRQV�������������������������������������������������������������������������

7ULJJHU�)LOWHU�7LPLQJ�9DOXH����������������������������������������������������������������������

&RPPXQLFDWLRQV�&RPPDQGV������������������������������������������������������������������

2SHUDWLRQV�&RPPDQGV���������������������������������������������������������������������������

&RGH�7\SHV�&RPPDQGV������������������������������������������������������������������������

8VHU�2XWSXWV�&RPPDQGV ����������������������������������������������������������������������

5DVWHU�6HWXS�&RPPDQGV�����������������������������������������������������������������������
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&KDSWHU�� �3URILOH�&DUG�&RQILJXUDWLRQ
6XPPDU\�RI�3URILOH�&DUG�0RGHV ������������������������������������������������������������

2SHUDWLQJ�,QVWUXFWLRQV ����������������������������������������������������������������������������

*HQHUDO�6HWWLQJV�������������������������������������������������������������������������������������

&RPPXQLFDWLRQV�6HWWLQJV�����������������������������������������������������������������������

2SHUDWLRQV�6HWWLQJV��������������������������������������������������������������������������������

&RGH�7\SHV�6HWWLQJV �����������������������������������������������������������������������������

8VHU�2XWSXWV�6HWWLQJV ���������������������������������������������������������������������������

%LQDU\�&DOFXODWLRQV��������������������������������������������������������������������������������

&KDSWHU�� �2SHUDWLRQDO�&RPPDQGV
6XPPDU\�RI�2SHUDWLRQDO�&RPPDQGV�����������������������������������������������������

3URJUDP�0DQDJHPHQW�&RPPDQGV� �������������������������������������������������������

'HYLFH�&RQWURO�&RPPDQGV���������������������������������������������������������������������

&RGH�7\SH�&RPPDQGV���������������������������������������������������������������������������

&RXQWHU�&RPPDQGV� ������������������������������������������������������������������������������

7HVW�&RPPDQGV� ������������������������������������������������������������������������������������

6WDWXV�&RPPDQGV����������������������������������������������������������������������������������

$SSHQGLFHV�
$SSHQGL[ $ ¥��'HFRGHU�6SHFLILFDWLRQV�����������������������������������������������$��

$SSHQGL[ % ¥��$6&,,�7DEOH ����������������������������������������������������������������$��

$SSHQGL[ & ¥�'HIDXOWLQJ�WKH�'HFRGHU������������������������������������������������$��

$SSHQGL[ ' ¥�7URXEOHVKRRWLQJ�����������������������������������������������������������$��

$SSHQGL[ ( ¥�8VHIXO�2SHUDWLRQV��������������������������������������������������������$��

$SSHQGL[ ) ¥��,QWHUIDFLQJ�ZLWK�WKH�06����6FDQ�+HDG���������������������$���

$SSHQGL[ * ¥�%DU�&RGH�6\PERORJ\ ������������������������������������������������$���

$SSHQGL[ + ¥�,QWHUIDFH�6WDQGDUGV���������������������������������������������������$���

$SSHQGL[ , ¥�$X[LOLDU\�0RQLWRU ���������������������������������������������������������$���

$SSHQGL[ - ¥�0XOWLGURS�&RPPXQLFDWLRQV����������������������������������������������$���

$SSHQGL[ . ¥�*ORVVDU\�RI�7HUPV �����������������������������������������������������$���
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/LVW�RI�,OOXVWUDWLRQV
)LJXUH�����6\VWHP�'LDJUDP� ��������������������������������������������������������������������������

)LJXUH�����)URQW�3DQHO� ����������������������������������������������������������������������������������

)LJXUH�����7ULJJHU�&RQQHFWRU�6RFNHW�������������������������������������������������������������

)LJXUH�����7ULJJHU�&RQQHFWRU�:LULQJ�'LDJUDP��XQWULJJHUHG�� ������������������������

)LJXUH�����'HFRGHU�WR�6FDQ�+HDG� ����������������������������������������������������������������

)LJXUH�����5HDU�3DQHO�RI�06������'XDO�+HDG�'HFRGHU��������������������������������

)LJXUH�����3RZHU�&RQQHFWRU�6RFNHW��������������������������������������������������������������

)LJXUH�����/$1�&RQQHFWRU� ����������������������������������������������������������������������������

)LJXUH�����+RVW�&RQQHFWRU�����������������������������������������������������������������������������

)LJXUH������'7(�DQG�'&(�+RVW�&RQQHFWLRQV������������������������������������������������

)LJXUH������0RQLWRU�&RQQHFWRU� ���������������������������������������������������������������������

)LJXUH������%RWWRP�0RXQWLQJ�'LDJUDP��QRW�IXOO�VL]H�������������������������������������

)LJXUH������0RXQWLQJ�'LDJUDP��ZLWKRXW�KRXVLQJ��QRW�IXOO�VL]H����������������������

)LJXUH������*URXQGLQJ�'LDJUDP��'HFRGHU�+RVW�������������������������������������������

)LJXUH�����&RQILJXUDWLRQ�3URJUDP���0DLQ�0HQX���������������������������������������������

)LJXUH�����&RPPXQLFDWLRQV�0HQX�6WUXFWXUH� ������������������������������������������������

)LJXUH�����2SHUDWLRQV�0HQX�6WUXFWXUH����������������������������������������������������������

)LJXUH�����/HYHO�7ULJJHU�6LJQDOV�������������������������������������������������������������������

)LJXUH�����(GJH�7ULJJHU�6LJQDOV� ������������������������������������������������������������������

)LJXUH�����&RGH�7\SHV�0HQX�6WUXFWXUH��������������������������������������������������������

)LJXUH�����8VHU�2XWSXWV�0HQX�6WUXFWXUH������������������������������������������������������

)LJXUH�����5DVWHU�6HWXS�0HQX�6WUXFWXUH������������������������������������������������������

)LJXUH�����5DVWHU�6ZHHS�$UF������������������������������������������������������������������������

)LJXUH�����3URILOH�&DUG�����������������������������������������������������������������������������������

)LJXUH�$���06�����������������������������������������������������������������������������������������$��

)LJXUH�$���06�����������������������������������������������������������������������������������������$��

)LJXUH�$���3URILOH�&DUG�'HIDXOW�6HWWLQJ�������������������������������������������������������$��

)LJXUH�$���+RVW�&RQQHFWRU�'HIDXOW�3LQV�����������������������������������������������������$��

)LJXUH�$���6LQJOH�2XWSXW�����������������������������������������������������������������������������$��

)LJXUH�$���'XDO�,QSXW��,QGHSHQGHQW����������������������������������������������������������$���

)LJXUH�$���'HOD\HG�2XWSXW��,QGHSHQGHQW�������������������������������������������������$���

)LJXUH�$���0XOWLSOH�6HTXHQFHG�2XWSXW��$6$3�����������������������������������������$���

)LJXUH�$���06����8VHU�2XWSXWV�0HQX��ZLWK�/DEHO�6SHHG�2SWLRQ������������$���

)LJXUH�$����7\SLFDO�0XOWLGURS�1HWZRUN�����������������������������������������������������$���

)LJXUH�$����3ROOLQJ�6HTXHQFH� �����������������������������������������������������������������$���

)LJXUH�$����6HOHFW�6HTXHQFH�������������������������������������������������������������������$���
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/LVW�RI�7DEOHV
7DEOH�����&DEOH�'LVWDQFHV� ���������������������������������������������������������������������������

7DEOH�����7ULJJHU�&RQQHFWRU�3LQ�$VVLJQPHQWV����������������������������������������������

7DEOH�����3RZHU�&RQQHFWRU�3LQ�$VVLJQPHQWV�����������������������������������������������

7DEOH�����/$1�FRQQHFWRU�3LQ�$VVLJQPHQWV���������������������������������������������������

7DEOH�����+RVW�&RQQHFWRU�3LQ�$VVLJQPHQWV��������������������������������������������������

7DEOH�����0RQLWRU�&RQQHFWRU�3LQ�$VVLJQPHQWV���������������������������������������������

7DEOH�����5DVWHU�6HWWLQJV�����������������������������������������������������������������������������

7DEOH�����6XPPDU\�RI�6HULDO�&RQILJXUDWLRQ�&RPPDQGV���������������������������� ���

7DEOH�����3URWRFRO�&RPPDQGV����������������������������������������������������������������������

7DEOH�����3URILOH�&DUG�0RGH�'HVFULSWLRQV�����������������������������������������������������

7DEOH�����&DOFXODWLQJ�%LQDU\�&RQYHUVLRQ� ����������������������������������������������������

7DEOH�����6XPPDU\�RI�2SHUDWLRQDO�&RPPDQGV��������������������������������������������

7DEOH�$���6WDWXV�/LJKWV� �����������������������������������������������������������������������������$��

7DEOH�$���$6&,,�7DEOH�ZLWK�&RQWURO�&KDUDFWHUV�����������������������������������������$��

7DEOH�$���7URXEOHVKRRWLQJ�7DEOH� ��������������������������������������������������������������$��

7DEOH�$���2XWSXWV�IRU�,QGHSHQGHQW�&RQILJXUDWLRQV����������������������������������$���

7DEOH�$���5HDG�2XWSXW�IRU�9DULRXV�6HTXHQFHG�6HWWLQJV�������������������������$���

7DEOH�$���/DEHO�6SHHGV�IRU�&RGH����LQ�,QFKHV�SHU�6HFRQG���������������������$���

7DEOH�$���/DEHO�6SHHGV�IRU�&RGH�����LQ�,QFKHV�SHU�6HFRQG�������������������$���

7DEOH�$���0XOWLGURS�$GGUHVV�&KDUDFWHUV��������������������������������������������������$���

$ERXW�WKH�06������'XDO�+HDG�'HFRGHU

7KH�06������GXDO�KHDG�GHFRGHU��FRPSDQLRQ�WR�0LFURVFDQ©V�06�����DQG
06������VFDQ�KHDGV��LV�GHVLJQHG�WR�DFFHSW�KLJK�VSHHG�EDU�FRGH�GDWD�IURP
D� VFDQ� KHDG�� WUDQVODWH� WKDW� GDWD� LQWR� DOSKDQXPHULF� FKDUDFWHUV�� DQG� VHQG
WKDW�GDWD�WR�D�KRVW�RU�RWKHU�WHUPLQDO�

$ERXW�7KLV�0DQXDO

7KLV�PDQXDO�SURYLGHV�FRPSOHWH�LQIRUPDWLRQ�RQ�VHWWLQJ�XS�DQG�LQVWDOOLQJ�WKH
06������GXDO�KHDG�GHFRGHU�

&KDSWHU� �� SURYLGHV� RYHUDOO� VWHS�E\�VWHS� LQVWUXFWLRQV� IRU� VHWWLQJ� XS� DQG
LQVWDOOLQJ�WKH�06������GXDO�KHDG�GHFRGHU�ZLWK�VSHFLILF�¦JR�WR§�UHIHUHQFHV�WR
RWKHU�FKDSWHUV�DQG�DSSHQGLFHV��

&KDSWHU� �� SURYLGHV� LQVWUXFWLRQV� IRU� FRQILJXULQJ� WKH� 06������ GXDO� KHDG
GHFRGHU�E\�PHQX�

&KDSWHU� �� SURYLGHV� LQVWUXFWLRQV� IRU� FRQILJXULQJ� WKH� 06������ GXDO� KHDG
GHFRGHU�E\�VHULDO�FRPPDQG�

&KDSWHU���GHVFULEHV�VHULDO�RSHUDWLRQDO�FRPPDQGV�WKDW�FDQ�EH�XVHG�E\�WKH
KRVW�



06������'XDO�+HDG�'HFRGHU�8VHU©V�0DQXDO YLL

)RU�VSHFLILFDWLRQV��VHH�DSSHQGL[�$��7KH�DSSHQGLFHV�DOVR�LQFOXGH�UHIHUHQFH
WDEOHV�� DV�ZHOO� DV� RWKHU� XVHIXO� LQIRUPDWLRQ� UHODWLQJ� WR� EDU� FRGLQJ�DQG� WKH
06������GXDO�KHDG�GHFRGHU�

.H\VWURNH�(QWULHV

.H\VWURNHV�WR�EH�HQWHUHG� IURP�\RXU�WHUPLQDO�DUH�KLJKOLJKWHG�LQ�EROG��DV� LQ
�'!��LQFOXGLQJ�D���OHIW�DQJOH�EUDFNHW�V\PERO��XQOHVV�UHGHILQHG�E\�&RPPDQG
6WDUW�&KDUDFWHU�FRPPDQG��DQG�IROORZHG�E\�D�!�ULJKW�DQJOH�EUDFNHW�V\PERO�

$SSURYDOV

� 8/��8QGHUZULWHUV�/DERUDWRULHV��,QF��

� &6$��&DQDGLDQ�6WDQGDUGV�$VVRFLDWLRQ�

� 7�9��7HFKQLVFKHU��EHUZDFKXQJV�9HUHLQ��(XURSHDQ�PRGHOV�PXVW�XVH�D�
VLPLODUO\�UDWHG�&ODVV���RU�&ODVV���SRZHU�VXSSO\�WKDW�LV�FHUWLILHG�ZLWK�WKH�
VWDQGDUG�IRU�6DIHW\�(1��������������$�������RU�$�������

� )&&��)HGHUDO�&RPPXQLFDWLRQ�&RPPLVVLRQ�

� 7KLV�&ODVV�$�GLJLWDO�DSSDUDWXV�PHHWV�DOO�UHTXLUHPHQWV�RI�WKH�&DQDGLDQ�
,QWHUIHUHQFH�&DXVLQJ�(TXLSPHQW�5HJXODWLRQV�

&HW�$SSDUHLO� QXPHULTXH�GH� OD�FODVVH�$� UHVSHFWH� WRXWHV� OHV�H[LJHQFHV�GX
5HJOHPHQW�VXU�OH�PDWHULDO�EURLOOHXU�GX�&DQDGD�

:DUQLQJ�DQG�&DXWLRQ�6XPPDU\
&DXWLRQ:�7KHUH�DUH�QR�XVHU�VHUYLFHDEOH�SDUWV�LQ�WKH�06������GHFRGHU��
2SHQLQJ�WKH�GHFRGHU�YRLGV�WKH�0LFURVFDQ�6\VWHPV�ZDUUDQW\�

&DXWLRQ:�7KLV�HTXLSPHQW�KDV�EHHQ�WHVWHG�DQG�IRXQG�WR�FRPSO\�ZLWK�WKH�
OLPLWV�IRU�D�&ODVV�%�GLJLWDO�GHYLFH��SXUVXDQW�WR�SDUW����RI�WKH�)&&�5XOHV��
7KHVH�OLPLWV�DUH�GHVLJQHG�WR�SURYLGH�UHDVRQDEOH�SURWHFWLRQ�DJDLQVW�KDUPIXO�
LQWHUIHUHQFH�ZKHQ�WKH�HTXLSPHQW�LV�RSHUDWHG�LQ�D�FRPPHUFLDO�HQYLURQ�
PHQW��7KLV�HTXLSPHQW�JHQHUDWHV��XVHV��DQG�FDQ�UDGLDWH�UDGLR�IUHTXHQF\�
HQHUJ\��DQG��LI�QRW�LQVWDOOHG�DQG�XVHG�LQ�DFFRUGDQFH�ZLWK�WKH�LQVWUXFWLRQ�
PDQXDO��PD\�FDXVH�KDUPIXO�LQWHUIHUHQFH�WR�UDGLR�FRPPXQLFDWLRQV��2SHUD�
WLRQ�RI�WKLV�HTXLSPHQW�LQ�D�UHVLGHQWLDO�DUHD�LV�OLNHO\�WR�FDXVH�LQWHUIHUHQFH�LQ�
ZKLFK�FDVH�WKH�XVHU�ZLOO�EH�UHTXLUHG�WR�FRUUHFW�WKH�LQWHUIHUHQFH�DW�KLV�RU�KHU�
RZQ�H[SHQVH�

1RWH��7KH�06�����DQG�06������VFDQ�KHDGV�DUH�GHVLJQHG�WR�EH�FRQ�
QHFWHG�WR�WKH�06������GXDO�KHDG�GHFRGHU��:KHQ�LQVWDOOHG��GLUHFW�FXUUHQW�
SRZHU�IRU�WKH�VFDQ�KHDG�LV�SURYLGHG�E\�WKH�GHFRGHU�

1RWH��)RU�FRQQHFWLRQ�WR�D�OLVWHG�GLUHFW�SOXJ�LQ�SRZHU�XQLW�PDUNHG�&ODVV���
DQG�UDWHG�DW�����9'&�UHJXODWHG�#�����P$�PD[LPXP��¤���9'&�UHJXODWHG�
#�����P$�PD[LPXP��DQG����9'&�UHJXODWHG�#�����P$�PD[LPXP�
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6DIHW\�/DEHOV
7KH�IROORZLQJ�ODEHOV�DUH�IRXQG�RQ�WKH�ERWWRP�RI�WKH�06������

7+,6 �( 48,30( 17 �+$6 ��%((1 ��7 (67 ('�:, 7 +�&/$ 66 ��$ � �&2038 7 ,1*

'(9 , &(6 � �$1' �+$6 �%(( 1�)2 81'� 7 2�& 203/ < �:, 7 +�3 $57 � �� �2 )�)& &

58/(6 ��6(( �,167 58&7 , 21��0 $18$/ ��23( 5$7 ,2 1�,1� $ �5(6 ,'(17 ,$/� $5($

0$< �& $86( �81$ &&(3 7 $%/ ( �,1 7 (5)( 5(1& ( �7 2 �5$' ,2�$ 1'�7 9

5(&(3 7 ,21� �5(48 ,5,1* �7 +( ��23( 5$725 �7 2�7 $.( �: +$7 ( 9(5�6 7 (36 � $5( 1(&( 66$5 < �7 2 �&2 55(& 7 �7 + ( �, 17 (5 )(5( 1&( �

),6 �12 � 0$18)$&785('

6(5,$/�180%(5

�� �� �� ��� ���
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0 $'( �, 1�8�6 �$ �

�� �9 ���� � �� � �� ���P $

��� �9 ���� � �� � �� ���P $

���9 ��� �� � �� � �� ��P $
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CAUTION:  The 6-32 mounting screws
should not extend more than 0.12 in.

(3 mm) into the mounting holes.
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6HWXS�DQG
,QVWDOODWLRQ

&KDSWHU�&RQWHQWV

6WHS�����3ODQ�6FDQQLQJ�6\VWHP��������������������������������������������������������������

6WHS�����$WWDFK�&DEOLQJ���������������������������������������������������������������������������

6WHS�����&RQILJXUH�'HFRGHU �������������������������������������������������������������������

6WHS�����3RVLWLRQ�6FDQ�+HDG�DQG�/DEHO�������������������������������������������������

6WHS�����'R�5HDG�5DWH�7HVW�������������������������������������������������������������������

6WHS�����,QVWDOO�'HFRGHU �������������������������������������������������������������������������

*URXQG�DQG�6KLHOG�&RQVLGHUDWLRQV��������������������������������������������������������

7KLV�FKDSWHU�SURYLGHV�VWHS�E\�VWHS�LQVWUXFWLRQV�IRU�VHWWLQJ�XS�DQG�LQVWDOOLQJ�
WKH�06������GXDO�KHDG�GHFRGHU

1RWH��%DU�FRGH�ODEHOV�VKRXOG�PHHW�PLQLPXP�$16,��$PHULFDQ�1DWLRQDO�6WDQ�

GDUGV�,QVWLWXWH��VWDQGDUGV�DV�VSHFLILHG�LQ�$16,�%DU�&RGH�3ULQW�4XDOLW\�*XLGH�

OLQH��;�����������

1
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� 3ODQ�6FDQQLQJ�6\VWHP
%HIRUH�LQVWDOOLQJ�WKH�06������GXDO�KHDG�GHFRGHU��\RX�VKRXOG�VNHWFK�RXW�D�
GLDJUDP�RI�\RXU�VFDQQLQJ�V\VWHP��VKRZLQJ�HTXLSPHQW��FRQQHFWRU�DQG�FDEOH�
W\SHV��DQG�FDEOH�OHQJWKV��

)LJXUH ����VKRZV�D�SRVVLEOH�VFDQQLQJ�V\VWHP�VHWXS��7KHUH�DUH�HLJKW�,�2�
FRQQHFWRUV�RQ�WKH�06������GXDO�KHDG�GHFRGHU��D����SLQ�KRVW�FRQQHFWRU�
�VHH�ILJXUH�����RQ�SDJH�������WZR���SLQ�WULJJHU�FRQQHFWRUV��VHH�ILJXUH�����RQ�
SDJH�������D���SLQ�SRZHU�FRQQHFWRU��VHH�ILJXUH�����RQ�SDJH�������WZR�PRGX�
ODU�5-����VFDQ�KHDG�FRQQHFWRUV��VHH�ILJXUH�����RQ�SDJH�������D�PRGXODU�5-�
���/$1�FRQQHFWRU��VHH�ILJXUH�����RQ�SDJH�������DQG�D���SLQ�PRQLWRU�FRQ�
QHFWRU��VHH�ILJXUH������RQ�SDJH������

)LJXUH������6\VWHP�'LDJUDP

8-pin cable

Scan Head #2

Object
Detector #2

Optional
monitor

To optional multidrop
concentrator

Power
pack

To 120/240 VAC
 power supply

Bar-coded
item flow

MS-3000
Dual

Decoder

Host

Object
Detector #1

8-pin cable

Scan Head #1
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� $WWDFK�&DEOLQJ
�

)URQW�3DQHO�&RQQHFWRUV

7KH�06������GXDO�KHDG�GHFRGHU�KDV�VL[�,�2�FRQQHFWRUV��2Q�WKH�IURQW�SDQHO�
�ILJXUH �����WKHUH�DUH�WKH�IROORZLQJ�IRXU�FRQQHFWRUV�

D� 7ZR�WULJJHU��0LFURVFDQ�RU�RWKHU�REMHFW�GHWHFWRU�����SLQ�',1�VRFNHW�

E� 7ZR�VFDQ�KHDGV��PRGXODU�5-����

)LJXUH������)URQW�3DQHO

8QGHU�LGHDO�FRQGLWLRQV��PD[L�
PXP�FDEOH�OHQJWKV�FDQ�PDWFK�
WKH�GLVWDQFHV�VKRZQ�LQ�WDEOH�
�����+RZHYHU��VLQFH�FDEOH�
OHQJWKV�DQG�VL]HV�DUH�GLFWDWHG�
E\�ORFDO�FRQGLWLRQV�VXFK�DV�
ZLUH�VL]H��ZLUH�VKDSH��IODW�RU�
URXQG���VKLHOGLQJ��JURXQGLQJ��
H[WUDQHRXV�VLJQDO�QRLVH��HWF���
PD[LPXP�FDEOH�GLVWDQFHV�ZLOO�
YDU\��

7DEOH������&DEOH�'LVWDQFHV

&DEOLQJ
0D[LPXP�
'LVWDQFH

56�����'HFRGHU�WR�+RVW ���IW��������P��
56�����'HFRGHU�WR�+RVW �����IW��������P�
'HFRGHU�WR�6FDQ�+HDG� ���IW�������P�
56�����0XOWLGURS�7UXQN �����IW��������P�
56�����0XOWLGURS�'URS ���IW�����P�

,1'� ,1'�

3:5

75,* 6&$1 75,* 6&$1

��70
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7ULJJHU�&RQQHFWRU

7KH�WULJJHU�FRQQHFWRU��75,*��LV�D���SLQ�',1�VRFNHW��ILJXUH �����WKDW�PDWHV�
ZLWK�D�����GHJUHH���SLQ�',1�SOXJ��3LQ�DVVLJQPHQWV�DUH�VKRZQ�LQ�WDEOH ����

3LQ���LV�WKH�LQSXW�IURP�WKH�REMHFW�GHWHFWRU��:KHQ�RSHUDWLQJ�WKH�GHFRGHU�LQ�
H[WHUQDO�WULJJHU�PRGH��D�WRJJOH�DW�WKLV�SLQ�FDXVHV�WKH�GHFRGHU�WR�EHJLQ�D�
UHDG�F\FOH�

3LQ���RI�WKH�WULJJHU�FRQQHFWRU�LV�D�SURJUDPPDEOH�UHOD\�GULYHU��7KH�06������
VRIWZDUH�FDQ�EH�SURJUDPPHG�WR�VHW�WKLV�SLQ�KLJK�RU�ORZ�XSRQ�D�JRRG�UHDG��D�
QR�UHDG��D�JRRG�PDWFK��RU�D�PLVPDWFK��7KLV�SLQ�FDQ�VRXUFH�RU�VLQN���P$�
�PD[LPXP��DQG�FDQ�EH�XVHG�WR�GULYH�D�VPDOO�UHOD\�WR�RSHUDWH�DQ�DODUP��
GLYHUWHU��HWF�

0LFURVFDQ�RIIHUV�DQ�RSWLFDO�SDFNDJH�GHWHFWRU��3�1���������������WKDW�
SOXJV�GLUHFWO\�LQWR�WKLV�FRQQHFWRU�DQG�D�XVHU�FXVWRPL]HG�WULJJHU�SRUW�FRQQHF�
WRU��3�1������������������

)LJXUH ����VKRZV�H[DPSOHV�RI�SRVLWLYH�DQG�QHJDWLYH�H[WHUQDO�WULJJHU�LQSXWV�
WKDW�FRXOG�EH�DSSOLHG�WR�WKH�WULJJHU�FRQQHFWRU���6KRZQ�LQ�XQWULJJHUHG�VWDWH��

7DEOH������7ULJJHU�&RQQHFWRU�

3LQ�$VVLJQPHQWV

3LQ� )XQFWLRQ

�
7ULJJHU�,QSXW����9'&�
WR������9'&

�
77/�5HOD\�GULYHU�RXWSXW�
VLJQDO���9'&

� ���9'&

� ����9'&

� *URXQG

� 1RW�XVHG

���7ULJJHU�VRXUFHV�RWKHU�WKDQ�WKH�0LFURVFDQ�REMHFW�GHWHFWRU�FDQ�EH�XVHG��0HFKDQLFDO�VZLWFKHV��
UHOD\V��HWF�¥ZKLFK�WHQG�WR�EH�VORZ�DQG�ERXQF\�DQG�SURGXFH�PXOWLSOH�WULJJHU�VLJQDOV¥DUH�QRW�
UHFRPPHQGHG�XQOHVV�HTXLSSHG�ZLWK�RSWLFDO�VHQVRUV�RU�ILOWHUHG�WUDQVLWLRQV��RSWLFDO��+DOO�HIIHFW��
RU�'&�VROLG�VWDWH�UHOD\V���

)LJXUH������7ULJJHU�

&RQQHFWRU�6RFNHW�

75,*

�

��

� �

�
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)LJXUH������7ULJJHU�&RQQHFWRU�:LULQJ�'LDJUDP��XQWULJJHUHG�

6FDQ�+HDG�&RQQHFWRU

7R�SUHYHQW�YROWDJH�ORVV��FDEOHV�EHWZHHQ�GHFRGHU�DQG�VFDQ�KHDG�VKRXOG�QRW�
H[FHHG����IHHW�������P��XQOHVV�ZLUH�VL]HV�H[FHHG�WKH�PLQLPXP����$:*��
)LJXUH ����VKRZV�D�06������GXDO�KHDG�GHFRGHU�FRQQHFWHG�WR�WZR�0LFURV�
FDQ�06�����VFDQ�KHDGV��

)LJXUH������'HFRGHU�WR�6FDQ�+HDG�

1

3

4

2

Trigger input

+5 VDC

+12 VDC

Ground

+0 VDC to +24 VDC

5

6

N.C.

Not used

Aux. relay driver

J2

Decoder

Solid
state
switching
device

Negative Trigger

1

3

4

2

Trigger input

+5 VDC

+12 VDC

Ground

Not used

Aux. relay driver

+0 VDC to +24 VDC

5

6

N.O.

Solid
state
switching
device

J2

Decoder

Positive Trigger

06������'XDO�+HDG�'HFRGHU

I N D  1

P W R

I N D  2TRIG SCA N

06�����6FDQ�+HDG

T R I G S C A N

06�����6FDQ�+HDG

��70
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%DFN�3DQHO�&RQQHFWRUV

2Q�WKH�UHDU�SDQHO��ILJXUH �����WKHUH�DUH�WKH�IROORZLQJ�IRXU�FRQQHFWRUV�

D� 3RZHU����SLQ�',1�VRFNHW�

E� /$1��PRGXODU�5-����

F� +RVW�����SLQ�'�VXEPLQLDWXUH�VRFNHW�

G� 0RQLWRU����SLQ�'�VXEPLQLDWXUH�VRFNHW�

)LJXUH������5HDU�3DQHO�RI�06������'XDO�+HDG�'HFRGHU

3RZHU�&RQQHFWRU�

7KH�SRZHU�FRQQHFWRU��ILJXUH �����KDV�D���SLQ�',1�VRFNHW�ZLWK�SLQ�DVVLJQ�
PHQWV�VKRZQ�LQ�WDEOH ����

<RX�PD\�DOVR�VXSSO\�WKH�UHTXLUHG�'&�YROWDJHV�\RXUVHOI��$�PDWLQJ�FRQQHFWRU�
�6ZLWFKFUDIW����%/�0�SOXJ��LV�UHTXLUHG�

&DXWLRQ��6ZLWFKLQJ�SRZHU�VXSSOLHV�IRU�0LFURVFDQ�HTXLSPHQW�ZLWK�D�VZLWFKLQJ�

QRLVH�RI����P9�RU�JUHDWHU�ZLWK�����9'&�DUH�QRW�UHFRPPHQGHG�GXH�WR�H[FHV�

VLYH�ULSSOH�FKDUDFWHULVWLFV�

7DEOH������3RZHU�&RQQHFWRU�3LQ�

$VVLJQPHQWV

3LQ� )XQFWLRQ

� '&�*URXQG

� &KDVVLV�*URXQG

� ���9'&�

� ¤���9'&�

� ����9'&�

POWER LAN

HOST MONITOR

)LJXUH�������3RZHU�&RQQHFWRU�6RFNHW�

POWER�

�

�

� �
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/$1�&RQQHFWRU

7KH�/RFDO�$UHD�1HWZRUN��/$1��FRQQHFWRU�DOORZV�WKH�06������GXDO�KHDG�
GHFRGHU�WR�FRPPXQLFDWH�ZLWK�D�PXOWLGURS�FRQFHQWUDWRU�YLD�D���ZLUH�FDEOH�
�SUHIHUDEO\�VKLHOGHG��ZLWK�D���SLQ����ZLUH��5-����W\SH�FRQQHFWRU��3LQ�DVVLJQ�
PHQWV�DUH�DV�VKRZQ�LQ�WDEOH �����7KH�/$1�FRQQHFWRU�LV�XVHG�ZKHQ�D�06�
�����GXDO�KHDG�GHFRGHU�LV�FRQILJXUHG�IRU�56�����PXOWLGURS�FRPPXQLFD�
WLRQV��

)RU�SURSHU�RSHUDWLRQ�RI�56�����PXOWLGURS�FRPPXQLFDWLRQV��WKH�PDLQ�FDEOH�
VKRXOG�QRW�H[FHHG������IHHW��ZLWK�HDFK�GURS�QR�PRUH�WKDQ����IHHW��7KH�
0LFURVFDQ�06������PXOWLGURS�FRQFHQWUDWRU�FDQ�VXSSRUW�XS�WR����GHFRGHUV�RU�
RWKHU�PXOWLGURS�GHYLFHV�RQ�RQH�56�����OLQH��1RWH�WKDW�WKH�ODVW�GHYLFH�PXVW�EH�
WHUPLQDWHG�FRUUHFWO\��56�����SLQRXWV�DUH�DOVR�DYDLODEOH�DW�WKH�KRVW�FRQQHFWRU�

+RVW�&RQQHFWRU

7KH�KRVW�FRQQHFWRU��ILJXUH�����RQ�SDJH�������D����SLQ�'�VXEPLQLDWXUH�VRFNHW��
DOORZV�WKH�GHFRGHU�WR�EH�FRQQHFWHG�WR�D�KRVW�D�FRQFHQWUDWRU��RU�RWKHU�FRPPX�
QLFDWLRQV�GHYLFH�VXFK�DV�D�3/&��SURJUDPPDEOH�ORJLF�FRQWUROOHU���D�PRQLWRU��D�
3&��D�UHOD\��D�GLYHUWHU��DQ�DODUP��HWF�

1RWH��$OO�0LFURVFDQ�SURGXFWV�DUH�FRQILJXUHG�DV�'7(�DW�WKH�KRVW�FRQQHFWRU�
ZKHQ�LQ�56�����RSHUDWLRQ�

&DXWLRQ��'R�QRW�XVH�D�KRVW�FDEOH�ZLWK�PRUH�ZLUHV�FRQQHFWHG�WKDQ�DUH�

UHTXLUHG�IRU�WKH�DSSOLFDWLRQ��7KH�KRVW�FRQQHFWRU�RI�WKH�GHFRGHU�KDV�PDQ\�RXW�

SXWV�WKDW�FRXOG�FDXVH�GDPDJH�RU�LQWHUIHUH�ZLWK�QRUPDO�RSHUDWLRQ�LI�FRQQHFWHG�

DQG�LPSURSHUO\�XVHG�

7DEOH������/$1�FRQQHFWRU�3LQ�

$VVLJQPHQWV

3LQ )XQFWLRQ

� *URXQG

� 5HFHLYH�'DWD�����

� 5HFHLYH�'DWD��¤�

� 7UDQVPLW�'DWD����

� 7UDQVPLW�'DWD��¤�
)LJXUH������/$1�&RQQHFWRU

� �
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$�JRRG�UHDG�ZLOO�FDXVH�D��9�VLJQDO��KLJK�RU�ORZ��WR�EH�RXWSXW�WR�SLQ����$�
QRUHDG�ZLOO�FDXVH�D��9�VLJQDO��KLJK�RU�ORZ��WR�EH�RXWSXW�WR�SLQ���

7DEOH������+RVW�&RQQHFWRU�3LQ�$VVLJQPHQWVD�

D��7KH�GHIDXOW�FRPPXQLFDWLRQV�PRGH�GRHV�QRW�VXSSRUW�SLQ����576��DQG�SLQ����&76���,I�576�
DQG�&76�DUH�QRW�UHTXLUHG�E\�WKH�KRVW�SRUW��WKHLU�UHVSHFWLYH�SLQV�VKRXOG�QRW�EH�ZLUHG��DV�
WKH�UHVXOWV�ZLOO�EH�XQSUHGLFWDEOH�

3LQ )XQFWLRQ &RPPHQW

� &KDVVLV�JURXQG &RQQHFWHG�WR�'&�JURXQG�
� 7UDQVPLW�GDWD ���9�GDWD�RXWSXW�IURP�WKH�GHFRGHU

� 5HFHLYH�GDWD
���9�VLJQDO�LQGLFDWLQJ�GDWD�IURP�WKH�KRVW�WR�WKH�
GHFRGHU

� 5HTXHVW�WR�VHQG
���9�VLJQDO�DVVHUWHG�KLJK�E\�WKH�GHFRGHU�ZKHQ�LW�
KDV�GDWD�WR�VHQG�WR�WKH�KRVW

� &OHDU�WR�VHQG
���9�VLJQDO�DVVHUWHG�ORZ�E\�WKH�KRVW�WR�VWRS�WKH�
GHFRGHU�IURP�VHQGLQJ�GDWD�WR�LW��GDWD�WUDQVPLVVLRQ�
ZLOO�UHVXPH�ZKHQ�WKH�VLJQDO�LV�DVVHUWHG�KLJK��

� 77/������9�VLJQDO�
,QGLFDWHV�D�JRRG�UHDG�IURP�VFDQ�KHDG����
�VRXUFH���� P$��VLQN������P$�

� 6LJQDO�*URXQG &RQQHFWHG�WR�FKDVVLV�JURXQG�

� 77/������9�VLJQDO�
,QGLFDWHV�D�JRRG�UHDG�IURP�VFDQ�KHDG����
�VRXUFH���� P$��VLQN������P$�

� 77/����9'& $X[LOLDU\�VXSSO\
�� 7ULJJHU�LQSXW ���9'&�WR�����9'&
�� 'HIDXOW��UHVHW� 5HVHWV�GHFRGHU�WR�GHIDXOW�FRQILJXUDWLRQ
�� $X[�,QSXW �IXWXUH�XVH�
�� 5;'%� 5HFHLYH�'DWD�%�
�� 7;'$¤ 7UDQVPLW�'DWD�$¤
�� 5HVHUYHG
�� 5;'$¤ 5HFHLYH�'DWD�$¤
�� 3URILOH�&DUG
�� 5HVHUYHG
�� 7;'%� 7UDQVPLW�'DWD�%�

�� ����9'&
'DWD�7HUPLQDO�5HDG\��DVVHUWHG�KLJK�RQ�SRZHU�XS�
WR�LQGLFDWH�GHFRGHU�LV�RQ�

�� 3URILOH�&DUG�,QSXW
�� 6LJQDO�*URXQG
�� ¤���9'&
�� ����9'&
�� 1RW�XVHG
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)LJXUH�������'7(�DQG�'&(�+RVW�

&RQQHFWLRQV

0RQLWRU�&RQQHFWRU

7KH�PRQLWRU�FRQQHFWRU��DX[LOLDU\�WHUPLQDO��FRQQHFWV�WKH�GHFRGHU�WR�DQ�DX[LO�
LDU\�PRQLWRU�YLD�D���SLQ�'�VXEPLQLDWXUH�VRFNHW�DQG�FDEOH��7DEOH ����VKRZV�
DX[LOLDU\�WHUPLQDO�SLQ�DVVLJQPHQWV��&RPPXQLFDWLRQ�DW�WKLV�FRQQHFWRU�LV�
56�����RQO\�

)LJXUH�������0RQLWRU�&RQQHFWRU

)LJXUH������+RVW�&RQQHFWRU

HOST

�

��

Transmit 2

3

7

2

3

7Signal  Grnd

HostDecoder

Rece ive

Transmit

Signal  Grnd

Rece ive

Transmit

Rece ive2

3

7

2

3

5 Signal  Grnd

HostDecoder

Transmit

Rece ive

Signal  Grnd

DB-25 DTE to DE-9 DCE Connection 

DB-25 DTE to DB-25 DTE Connection 

7DEOH������0RQLWRU�&RQQHFWRU�

3LQ�$VVLJQPHQWV

3LQ )XQFWLRQ

� 5HFHLYH�'DWD��LQ�

� 7UDQVPLW�'DWD��RXW�

� 6LJQDO�*URXQG

MONITOR

�

�
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� &RQILJXUH�'HFRGHU
6HWWLQJV�IRU�&RPPXQLFDWLRQV��2SHUDWLRQV��&RGH�7\SHV�8VHU�2XWSXWV��DQG�
5DVWHU�6HWXS�DUH�VWRUHG�LQ�QRQ�YRODWLOH�PHPRU\�DQG�FDQ�EH�FRQILJXUHG�E\�
PHQX��VHULDO�FRPPDQG��RU�SURILOH�FDUG�FRPPDQGV�

)RU�H[SODQDWLRQV�RI�FRQILJXUDWLRQ�VHWWLQJV��VHH�&KDSWHU ���¦ 0HQX�&RQILJXUD�
WLRQ�§

7R�HVWDEOLVK�FRPPXQLFDWLRQV�\RX�ZLOO�QHHG�WR�PDWFK�WKH�KRVW©V�RU�DX[LOLDU\�
WHUPLQDO©V�FRPPXQLFDWLRQ�VHWWLQJV�ZLWK�\RXU�GHFRGHU©V�VHWWLQJV��VHH�&RP�
PXQLFDWLRQV�0HQX§�RQ�SDJH�������$OVR�PDNH�FHUWDLQ�WKDW�WKH�FRGH�W\SH�
HQDEOHG�LQ�WKH�GHFRGHU�PDWFKHV�WKDW�RI�WKH�ODEHO�EHLQJ�XVHG��VHH�&RGH�
7\SHV�0HQX§�RQ�SDJH�������

+LQW��7KH��3!�FRPPDQG�DOORZV�\RXU�GHFRGHU�WR�UHDG�DOO�RI�WKH�OLVWHG�FRGH�W\SHV�

&RPPXQLFDWLQJ�ZLWK�DQG�$6&,,�7HUPLQDO

7KH�06������GXDO�KHDG�GHFRGHU�FRPPXQLFDWHV�LQ�IXOO�GXSOH[��WHUPLQDO�PRGH�
ZLWK�QR�KDQGVKDNH��,W�DOVR�UHFRJQL]HV�FDUULDJH�UHWXUQV�DQG�OLQH�IHHGV�

7KH�KRVW�RU�$6&,,�WHUPLQDO�PXVW�PDWFK�WKH�IROORZLQJ�GHIDXOW�VHWWLQJV�EHIRUH�DQ\�
FRPPXQLFDWLRQ�FDQ�WDNH�SODFH�������%DXG�5DWH��6HYHQ�'DWD�%LWV��(YHQ�3DULW\��
DQG�2QH�6WRS�%LW�

$�3&�RU�0DFLQWRVK�FRPSXWHU�FDQ�EH�XVHG�DV�D�GXPE�WHUPLQDO�LI�FRQQHFWHG�DV�
VKRZQ�LQ�WDEOH ����RQ�SDJH ����DQG�UXQQLQJ�D�FRPPXQLFDWLRQV�SURJUDP�VHW�WR�
WKH�DERYH�GHIDXOWV��6HH�\RXU�FRPSXWHU�XVHU©V�PDQXDO�IRU�FRPPXQLFDWLRQ©V�SRUW�
SLQRXWV�
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� 3RVLWLRQ�6FDQ�+HDG�DQG�/DEHO
%HIRUH�WHVWLQJ��\RX�ZLOO�QHHG�WR�SRVLWLRQ�WKH�VFDQ�KHDG�DQG�ODEHO�LQ�D�PDQ�
QHU�WKDW�PDWFKHV�DV�QHDUO\�DV�SRVVLEOH�WKH�DFWXDO�FRQGLWLRQV�RI�\RXU�DSSOLFD�
WLRQ��&RQVXOW�\RXU�VFDQ�KHDG�XVHU©V�PDQXDO�IRU�LPSRUWDQW�VHWXS�
VSHFLILFDWLRQV�
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� 'R�5HDG�5DWH�7HVW
7KLV�WHVW�FDOFXODWHV�WKH�SHUFHQWDJH�RI�VFDQV�GHFRGHG��,W�LV�XVHIXO�GXULQJ�
VHWXS�SURFHGXUHV�WR�KHOS�RSWLPL]H�VFDQ�KHDG�WR�ODEHO�RULHQWDWLRQ��

D� 3ODFH�WKH�ODEHO�XVHG�LQ�\RXU�DSSOLFDWLRQ�LQ�IURQW�RI�WKH�VFDQ�KHDG�DQG
ZLWKLQ�WKH�GHVLUHG�UHDG�UDQJH�

1RWH��(QVXUH�WKDW�WKH�ODEHO�EHLQJ�VFDQQHG�LV�RI�D�FRGH�W\SH�HQDEOHG�LQ�WKH�
GHFRGHU©V�VRIWZDUH�

+LQW��5HDG�UDWHV�DUH�HDVLHU�WR�UHDG�RQ�
WKH�VFUHHQ�LI�3RVWDPEOH�LV�HQDEOHG�

E� (QWHU��&!�WR�WKH�GHFRGHU�WR�VWDUW�
WHVWLQJ��VHH�WKH�¦(QWHU�5HDG�5DWH�
7HVW§�FRPPDQG�RQ�SDJH ������

$�SHUFHQWDJH�QXPEHU�IURP���WR�
����ZLOO�EH�GLVSOD\HG�RQ�WKH�PRQL�
WRU�LQ�WKH�UHDG�UDWH�WHVW�LQGLFDWLQJ�
WKH�UDWLR�RI�JRRG�UHDGV�SHU�WRWDO�
QXPEHU�RI�VFDQV�

F� )LQG�WKH�FRUUHFW�UHDG�UDWH�DUHD�E\�PRYLQJ�WKH�ODEHO�LQ�DQG�RXW�DQG�ULJKW�
DQG�OHIW�ZKLOH�REVHUYLQJ�UHDG�UDWH�RQ�WKH�PRQLWRU��

$YRLG�WKH�VSHFXODU�UHIOHFWLRQ�DUHD��VHH�VFDQ�KHDG�XVHU©V�PDQXDO��

G� 5HFRUG�WKH�UDQJH�DUHD�PHDVXUHPHQWV�DQG�ILOH�WKH�WHVW�UHVXOWV�IRU�
IXWXUH�UHIHUHQFH�

,I�WKH�UHVXOWV�DUH�QRW�VDWLVIDFWRU\��UHSRVLWLRQ�RU�UH�FRQILJXUH�WKH�
GHFRGHU�RU�FKRRVH�D�GLIIHUHQW�QDUURZ�EDU�ZLGWK�ODEHO�VL]H�

H� (QWHU��-!�WR�WKH�GHFRGHU�ZKHQ�WHVWLQJ�LV�FRPSOHWH��VHH�WKH�¦([LW�5HDG�
5DWH�7HVW§�FRPPDQG�RQ�SDJH �����

5HDG�5DWH�
3HUFHQWDJH

/DEHO�'DWD

����),)7<
����),)7<
����),)7<
����),)7<
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� ,QVWDOO�'HFRGHU
7KH�06������GXDO�KHDG�GHFRGHU�FDQ�EH�PRXQWHG�WHPSRUDULO\�XVLQJ�WKH�
IRXU�UXEEHU�SDGV��RU�SHUPDQHQWO\��DV�IROORZV�

D� 3RVLWLRQ�WKH�GHFRGHU�LQ�D�GU\�SODFH�

E� %HIRUH�PRXQWLQJ��HQVXUH�WKDW�WKHUH�LV�DW�OHDVW�D���LQFK�������PP��FOHDU�
DQFH�DW�WKH�UHDU�DQG�IURQW�RI�WKH�GHFRGHU�IRU�WKH�FRQQHFWRUV�DQG�FDEOHV�
EHLQJ�XVHG�

F� 8VH�WKH�PHDVXUHPHQWV�SURYLGHG�LQ�ILJXUH �����WR�ORFDWH�FHQWHUV�RI�
PRXQWLQJ�KROHV�DQG�GULOO�IRXU������LQFK�RU�IRXU���PP�KROHV�

G� 6HFXUH�GHFRGHU�ZLWK�IRXU������VFUHZV�RI�WKH�DSSURSULDWH�OHQJWK

&DXWLRQ��0DNH�FHUWDLQ�WKDW�PRXQWLQJ�VFUHZV�GR�QRW�SHQHWUDWH�LQWR�WKH�GHFRGHU�

FDVH�PRUH�WKDQ������LQ�������PP��RU�GDPDJH�WR�WKH�GHFRGHU�FRXOG�UHVXOW�
�

)LJXUH�������%RWWRP�0RXQWLQJ�'LDJUDP��QRW�IXOO�VL]H�

����
��������

0HDVXUHPHQWV�LQ�LQFKHV��PLOOLPHWHUV� )URQW

����
������

�����
�������

��� �
����� �

����
��������

�����WKUHDGV
���SODFHV�

2SWLRQDO�IRRW
SDGV

���SODFHV�
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,I�WKH�XQLW�GRHV�QRW�KDYH�KRXVLQJ��XVH�WKH�PHDVXUHPHQWV�SURYLGHG�LQ�
ILJXUH �����WR�ORFDWH�WKH�FHQWHUV�RI�WKH�PRXQWLQJ�KROHV�

)LJXUH�������0RXQWLQJ�'LDJUDP��ZLWKRXW�KRXVLQJ��QRW�IXOO�VL]H�
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*URXQG�DQG�6KLHOG�&RQVLGHUDWLRQV
3URSHU�JURXQGLQJ�LV�QHFHVVDU\�IRU�RSHUDWRU�VDIHW\��QRLVH�UHGXFWLRQ��DQG�WKH�
SURWHFWLRQ�RI�HTXLSPHQW�IURP�YROWDJH�WUDQVLHQWV��%XLOGLQJV¤LQFOXGLQJ�DQ\�
VWHHOZRUN��DOO�FLUFXLWV��DQG�DOO�MXQFWLRQ�ER[HV¤PXVW�EH�JURXQGHG�GLUHFWO\�WR�
DQ�HDUWK�JURXQG�LQ�FRPSOLDQFH�ZLWK�ORFDO�DQG�QDWLRQDO�HOHFWULFDO�FRGHV��

56�����VLJQDOV�KDYH�D�FRPPRQ�VLJQDO�JURXQG��SLQ���RI�WKH����SLQ�FRQQHFWRU���
3LQ���LV�QRUPDOO\�FRQQHFWHG�WR�SLQ����FKDVVLV�JURXQG��LQ�WKH�GHFRGHU��KRZ�
HYHU��XQGHU�FHUWDLQ�FRQGLWLRQV��H�J���ZKHQ�SRWHQWLDO�GLIIHUHQFHV�H[LVW�EHWZHHQ�
SRZHU�RXWOHW�JURXQGV��VLJQDO�DQG�FKDVVLV�JURXQGV�FDQ�EH�LVRODWHG�IURP�HDFK�
RWKHU�LQVLGH�WKH�GHFRGHU�E\�0LFURVFDQ�WHFKQLFLDQV��

$Q\�GDWD�OLQH��DV�QHFHVVDU\��FDQ�EH�VKLHOGHG��,I�VKLHOGLQJ�LV�XVHG��LVRODWH�LW�
IURP�WKH�GHFRGHU�DQG�JURXQG�RQO\�WR�WKH�KRVW�HDUWK�JURXQG�

1RLVH�,QWHUIHUHQFH

1RLVH�LQWHUIHUHQFH �
FDQ�EH�PLQLPL]HG�LI�
FDEOLQJ�VXEMHFW�WR�
QRLVH�LQWHUIHUHQFH�LV�
WZLVWHG�DQG�RU�
VKLHOGHG�RU�HQFDVHG�
LQ�JURXQGHG�FRQGXLW��
DQG�WKH�FRQGXLW�RU�
VKLHOGLQJ��¦GUDLQ§�OLQH��
LV�JURXQGHG�RQO\�WR�
HDUWK�JURXQG�DW�WKH�
KRVW��DV�VKRZQ�LQ�ILJ�
XUH�������<RX�PLJKW�
QHHG�WR�H[DPLQH�DQG�
LI�QHFHVVDU\�FXW�WKH�
VKLHOGLQJ�FRQQHFWLRQ�DW�RU�QHDU�WKH�FRQFHQWUDWRU�FDEOH�FRQQHFWRU�

*URXQG�/RRSV

*URXQG�ORRSV��VLJQDO�GHJUDGDWLRQ�GXH�WR�GLIIHUHQW�JURXQG�SRWHQWLDOV�LQ�FRP�
PXQLFDWLQJ�GHYLFHV��FDQ�EH�HOLPLQDWHG�RU�PLQLPL]HG�E\�HQVXULQJ�WKDW�WKH�
KRVW��FRQFHQWUDWRU��DQG�WKHLU�SRZHU�VXSSOLHV�DUH�FRQQHFWHG�WR�D�FRPPRQ�
HDUWK�JURXQG�

)LJXUH��������*URXQGLQJ�'LDJUDP��'HFRGHU�+RVW

HOST

DECODER

Shielding

Communications Cable

Earth Ground
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0HQX
&RQILJXUDWLRQ

&KDSWHU�&RQWHQWV

&RPPXQLFDWLRQV�0HQX���������������������������������������������������������������������������

+RVW�3URWRFRO�3DUDPHWHUV�����������������������������������������������������������������������

+RVW�3RUW�3DUDPHWHUV ����������������������������������������������������������������������������

$X[�3RUW�3DUDPHWHUV������������������������������������������������������������������������������

2SHUDWLRQV�0HQX �����������������������������������������������������������������������������������

&RGH�7\SHV�0HQX����������������������������������������������������������������������������������

8VHU�2XWSXWV�0HQX��������������������������������������������������������������������������������

5DVWHU�6HWXS�0HQX��������������������������������������������������������������������������������

7KLV�FKDSWHU�GHVFULEHV�KRZ�WR�FRQILJXUH�WKH�06������GXDO�KHDG�GHFRGHU�ZLWK�
RQ�VFUHHQ�PHQX�FRPPDQGV�IURP�D�KRVW�RU�DX[LOLDU\�WHUPLQDO�

$OO�NH\VWURNHV�DUH�LQ�EROG�W\SHIDFH�

'HIDXOW�SDUDPHWHUV�LQ�WKH�PHQX�VWUXFWXUHV�DUH�DOVR�LQ�EROG�W\SHIDFH�

$OO�RI�WKHVH�SDUDPHWHUV��ZLWK�WKH�H[FHSWLRQ�RI�)XOO�6FUHHQV��FDQ�DOVR�EH�
FKDQJHG�E\�VHULDO�FRPPDQGV��VHH�&KDSWHU����¦6HULDO�&RQILJXUDWLRQ§���

,Q�DGGLWLRQ��PRVW�RI�WKHVH�FRQILJXUDWLRQ�SDUDPHWHUV�FDQ�DOVR�EH�FKDQJHG�
ZLWK�D�0LFURVFDQ�SURILOH�FDUG��3�1���������������VHH�&KDSWHU����¦ 3URILOH�
&DUG�&RQILJXUDWLRQ§��

&RPPXQLFDWLQJ�ZLWK�DQ�$6&,,�7HUPLQDO

7KH�06������GXDO�KHDG�GHFRGHU�FRPPXQLFDWHV�LQ�IXOO�GXSOH[��WHUPLQDO�PRGH�
ZLWK�QR�KDQGVKDNH��,W�DOVR�UHFRJQL]HV�FDUULDJH�UHWXUQV�DQG�OLQH�IHHGV�

7KH�KRVW�RU�$6&,,�WHUPLQDO�ZLWK�PXVW�PDWFK�WKH�IROORZLQJ�GHIDXOW�VHWWLQJV�
EHIRUH�DQ\�FRPPXQLFDWLRQ�FDQ�WDNH�SODFH�������%DXG�5DWH��6HYHQ�'DWD�%LWV��
(YHQ�3DULW\��DQG�2QH�6WRS�%LW�

$�3&�RU�0DFLQWRVK�FRPSXWHU�FDQ�EH�XVHG�DV�DQ�$6&,,�WHUPLQDO�LI�FRQQHFWHG�DV�
VKRZQ�XQGHU�¦+RVW�&RQQHFWRU§�DQG�UXQQLQJ�D�FRPPXQLFDWLRQV�SURJUDP�VHW�WR�WKH�
DERYH�GHIDXOWV��6HH�\RXU�FRPSXWHU�PDQXDO�IRU�FRPPXQLFDWLRQ©V�SRUW�SLQRXWV�

2
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(QWHULQJ�WKH�0HQX�&RQILJXUDWLRQ�3URJUDP

7R�VHH�WKH�0DLQ�PHQX��ILJXUH�������IURP�DQ�$6&,,�WHUPLQDO�WKDW�LV�FRQQHFWHG�
WR�WKH�GHFRGHU��VHQG�WKH�VHULDO�FRPPDQG��'!��HQWHU�WKH���!�EUDFNHWV�DV�
ZHOO�DV�WKH�XSSHU�FDVH�'���

)LJXUH������&RQILJXUDWLRQ�3URJUDP���0DLQ�0HQX�

,I�WKH�PHQX�GRHV�QRW�DSSHDU��VHH�$SSHQGL[�'��¦ 7URXEOHVKRRWLQJ�§�RQ�SDJH�
$���

8VLQJ�WKH�0HQX�&RQILJXUDWLRQ�3URJUDP

7KH�ERWWRP�OLQH�RQ�WKH�VFUHHQ�LV�FDOOHG�WKH�FRPPDQG�OLQH��7KH�FRPPDQG�
OLQH�LGHQWLILHV�\RXU�SODFH�LQ�WKH�PHQX�SURJUDP��VKRZV�FXUUHQW�VWDWXV�DQG�
DOORZV�\RX�WR�UHYLHZ�DQG�FKDQJH�RSWLRQV��8VH�WKH�GHVLJQDWHG�NH\V ��WR�VFUROO�
WR�DQG�VHOHFW�WKH�SDUDPHWHU�\RX�ZLVK�WR�FKDQJH��SUHVV�63��VSDFH�EDU�NH\��
RU�1�WR�VFUROO�DKHDG��%�WR�VFUROO�EDFN��&5��FDUULDJH�UHWXUQ�NH\��WR�VHOHFW��DQG�
0�WR�UHWXUQ�WR�WKH�SUHYLRXV�KLJKHU�OHYHO�PHQX��7R�UHWXUQ�WR�WKH�0DLQ�PHQX�DW�
DQ\�WLPH��SUHVV�(6&��HVFDSH�NH\��DQG�0�

���&RPPDQG�VWDUW�FKDUDFWHU�E\�GHIDXOW�LV�D�OHIW�DQJOH�EUDFNHW�����,W�PD\�EH�UHGHILQHG�E\�
PHQX�RU�VHULDO�FRPPDQG��+RZHYHU��WKH�HQG�FKDUDFWHU��D�ULJKW�DQJOH�EUDFNHW��!��FDQQRW�
EH�FKDQJHG�

���,WHP����5DVWHU�6HWXS��DSSOLHV�RQO\�WR�WKH�06�������
����7KH�PHQX�QDYLJDWLRQDO�NH\V�DUH�GLVSOD\HG�LQ�HDFK�PHQX��
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)RU�H[DPSOH��WR�HQDEOH�/5&��VHH�ILJXUH������¦&RPPXQLFDWLRQV�0HQX�6WUXF�
WXUH�§�RQ�SDJH�����DQG�¦/RQJLWXGLQDO�5HGXQGDQF\�&KHFN§�RQ�SDJH�������\RX�
ZRXOG�XVH�WKH�IROORZLQJ�FRPPDQG�OLQH�SDWK�

7R�YLHZ�/5&©V�QHZ�VWDWXV�LQ�WKH�PHQX��SUHVV�0�WR�UHIUHVK�WKH�VFUHHQ��7R�
UHWXUQ�WR�WKH�0DLQ�PHQX��SUHVV�0�DJDLQ��<RX�FDQ�PDNH�DGGLWLRQDO�FKDQJHV�
ZLWKLQ�DQRWKHU�PHQX�EHIRUH�H[LWLQJ�WKH�SURJUDP��6LPSO\�IROORZ�WKH�VDPH�
PHWKRG�RI�VFUROOLQJ�WR�DQG�VHOHFWLQJ�HDFK�PDLQ�WRSLF��WKHQ�LWV�VXEWRSLFV��XQWLO�
\RX�UHDFK�WKH�SDUDPHWHU�\RX�ZDQW�WR�FKDQJH��5HPHPEHU��WR�UHWXUQ�WR�WKH�
0DLQ�PHQX�DW�DQ\�WLPH��SUHVV�(6&��HVFDSH�NH\��DQG�0�

6RPH�SDUDPHWHUV�DUH�XVHU�GHILQHG��LQ�ZKLFK�FDVH�WKH\�SURPSW�\RX�ZLWK�DQ�
DUURZ�IRU�GDWD��VXFK�DV��

$W�WKH�SURPSW��UHGHILQH�WKH�SDUDPHWHU�ZLWKLQ�WKH�DOORZDEOH�UDQJH��DQG�SUHVV�
&5�WR�HQDEOH�

0DLQ�¥!�&RPPXQLFDWLRQV
0DLQ�¥!�2SHUDWLRQV
0DLQ�¥!�&RGH�7\SHV
0DLQ�¥!�8VHU�2XWSXWV
0DLQ�¥!�5DVWHU�6HWXS

&RPPXQLFDWLRQV�¥!�+RVW�3URWRFRO
&RPPXQLFDWLRQV�¥!�+RVW�3RUW
&RPPXQLFDWLRQV�¥!�$X[�3RUW

+RVW�3URWRFRO�¥!�3URWRFRO
+RVW�3URWRFRO�¥!�3UHDPEOH� �A0
+RVW�3URWRFRO�¥!�3UHDPEOH� �'LVDEOHG
+RVW�3URWRFRO�¥!�3RVWDPEOH� �A0A-
+RVW�3URWRFRO�¥!�3RVWDPEOH� �'LVDEOHG
+RVW�3URWRFRO�¥!�/5&�  �'LVDEOHG
+RVW�3URWRFRO�¥!�5HVSRQVH�7LPHRXW�LQ��PV�LQFV� ���
+RVW�3URWRFRO�¥!�,QWHUFKDUDFWHU�'HOD\�LQ��PV�LQFV� ��

+RVW�3URWRFRO�¥!�/5&�  �'LVDEOHG
+RVW�3URWRFRO�¥!�/5&�  �(QDEOHG

)URP�WKH�0DLQ�PHQX��SUHVV�
&5�DW�WKH�&RPPXQLFDWLRQV�
SURPSW��WKLV�LV�WKH�ILUVW�SURPSW�
GLVSOD\HG�LQ�WKH�0HQX�
&RQILJXUDWLRQ�3URJUDP��WR�
DFFHVV�WKH�&RPPXQLFDWLRQV�
PHQX�

6LQFH�/5&�LV�D�VXEWRSLF�RI�
+RVW�3URWRFRO��SUHVV�&5�WR�
DFFHVV�WKH�+RVW�3URWRFRO�
SDUDPHWHUV�

3URWRFRO�LV�WKH�ILUVW�SDUDPHWHU�
XQGHU�+RVW�3URWRFRO��3UHVV�63�
XQWLO�\RX�UHDFK�/5&��WKHQ�
SUHVV�&5�

7R�HQDEOH�/5&��SUHVV�&5��63��
DQG�&5�
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6DYLQJ�0HQX�&KDQJHV

3UHVV�(6&��HVFDSH�NH\��WR�VHH�WKH�IROORZLQJ�RQ�WKH�FRPPDQG�OLQH�

3UHVV�0�WR�UHWXUQ�WR�WKH�0DLQ�PHQX��RU�SUHVV�(�WR�H[LW�WKH�0HQX�&RQILJXUD�
WLRQ�SURJUDP��,I�(�LV�SUHVVHG��WKH�IROORZLQJ�TXHVWLRQ�ZLOO�DSSHDU�

3UHVV�1�WR�H[LW�ZLWKRXW�VDYLQJ�FKDQJHV��RU�SUHVV�<�WR�UHWDLQ�WKH�FXUUHQW�VHW�
WLQJV�WR�QRQ�YRODWLOH�5$0�IRU�SRZHU�XS��,I�<�LV�VHOHFWHG��D�EHHS�ZLOO�LQGLFDWH�
WKH�VDYH�KDV�EHHQ�FDUULHG�RXW�

/RVV�RI�&RPPXQLFDWLRQV

'HIDXOWLQJ�PLJKW�EH�QHFHVVDU\�LI�FRPPXQLFDWLRQV�EHWZHHQ�WKH�GHFRGHU�DQG�
DQRWKHU�GHYLFH�DUH�LQWHUUXSWHG�RU�LI�XVLQJ�LQFRPSDWLEOH�HTXLSPHQW��IRU�
H[DPSOH��D�WHUPLQDO�LV�VHW�WR�FRPPXQLFDWH�DW������EDXG��EXW�WKH�GHFRGHU�LV�
FRQILJXUHG�DW�����.�EDXG���&RPPXQLFDWLRQ�FDQ�DOVR�EH�ORVW�LI�DQ�DGGUHVV�
KDV�EHHQ�DVVLJQHG�WR�WKH�GHFRGHU�

7R�UHVHW�SDUDPHWHUV�WR�GHIDXOW�YDOXHV��VHH�$SSHQGL[�&��¦ 'HIDXOWLQJ�WKH�
'HFRGHU�§�RQ�SDJH�$���

'HILQLQJ�6SHFLDO�&KDUDFWHUV

7R�GHILQH�DQ\�FRQWURO�FKDUDFWHU�IURP�WKH�$6&,,�WDEOH� �3UHVV�63�RQFH��WKHQ�
HQWHU�WKH�FRQWURO�FKDUDFWHU�E\�KROGLQJ�GRZQ�WKH�FRQWURO�NH\�DQG�VLPXOWD�
QHRXVO\�SUHVVLQJ�WKH�GHVLUHG�FKDUDFWHU��)RU�H[DPSOH�WR�GHILQH�D�OLQH�IHHG��
SUHVV�63��WKHQ�&RQWURO�DQG�-�VLPXOWDQHRXVO\��,W�LV�GLVSOD\HG�DV�A-�RQ�WKH�
FRPPDQG�OLQH�DQG�DV��/)!�LQ�WKH�PHQX�ZKHQ�WKH�VFUHHQ�LV�UHIUHVKHG��

7R�GHILQH�&5�DV�D�FKDUDFWHU ��3UHVV�63��WKHQ�&5��,W�LV�GLVSOD\HG�DV�A0�RQ�
WKH�FRPPDQG�OLQH�DQG�DV��&5!�LQ�WKH�PHQX�ZKHQ�WKH�VFUHHQ�LV�UHIUHVKHG�

7R�GHILQH�D�VSDFH�DV�D�FKDUDFWHU ��3UHVV�63�WZLFH��,W�LV�GLVSOD\HG�DV�D�EODQN�
VSDFH�LQ�WKH�PHQX�ZKHQ�WKH�VFUHHQ�LV�UHIUHVKHG��:KLOH�LW�DSSHDUV�WKDW�QRWK�
LQJ�KDV�EHHQ�DVVLJQHG��WKH�KH[�YDOXH����ZLOO�EH�VHQW�GXULQJ�GDWD�WUDQVPLV�
VLRQ�

7R�VHOHFW�18/�DV�WKH�FKDUDFWHU� �3UHVV�63��WKHQ�D����]HUR���,W�LV�GLVSOD\HG�DV�
�18/!�LQ�WKH�PHQX�ZKHQ�WKH�VFUHHQ�LV�UHIUHVKHG�
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&RPPXQLFDWLRQV�0HQX
7KH�&RPPXQLFDWLRQV�PHQX�DOORZV�\RX�WR�VHW�WKH�FRPPXQLFDWLRQ�SURWRFROV�
EHWZHHQ�WKH�GHFRGHU�DQG�WKH�KRVW�

)LJXUH������&RPPXQLFDWLRQV�0HQX�6WUXFWXUH

3URWRFRO

¤ 3RLQW�WR�3RLQW
¤ 3RLQW�WR�3RLQW�
Z�576�&76

¤ 3RLQW�WR�3RLQW
Z�;21�;2))

¤ 3RLQW�WR�3RLQW
Z�576�&76�	�
;21�;2))

¤ 3ROOLQJ�0RGH�'
¤ 0XOWLGURS

¤ �$GGUHVV� ��
¤�8VHU�'HILQDEOH����WR����

¤ 8VHU�'HILQHG

¤ �5(6 ¤�$GGUHVV� �A$ ¤�5(4 ¤�(27 ¤�67; ¤�(7; ¤�$&. ¤�1$.

¤ 8VHU�'HILQHG�0XOWLGURS

¤ �5(6 ¤�$GGUHVV� �A$ ¤�5(4 ¤�(27 ¤�67; ¤�(7; ¤�$&. ¤�1$.

3UHDPEOH

¤ A0
¤ 8VHU�
'HILQDEOH
�$6&,,�FKDU��

3UHDPEOH

¤ 'LVDEOHG
¤ (QDEOHG

3RVWDPEOH

¤ A0�A-
¤ 8VHU�
'HILQDEOH
�$6&,,�
FKDU��

3RVWDPEOH

¤ 'LVDEOHG
¤ (QDEOHG

+RVW�3URWRFRO

/5&

¤ 'LVDEOHG
¤ (QDEOHG

5HVSRQVH�7LPHRXW

¤ ��
¤ 8VHU�'HILQDEOH����WR��������

,QWHUFKDU�'HOD\

¤ �
¤ 8VHU�'HILQDEOH����WR�����

%DXG�5DWH

¤ ���� ¤�����
¤ ����. ¤�����
¤ ����. ¤�����
¤ ���

3DULW\

¤ (YHQ
¤ 2GG
¤ 1RQH

6WRS�%LWV

¤ 2QH
¤ 7ZR

'DWD�%LWV

¤ 6HYHQ
¤ (LJKW

&RPPXQLFDWLRQV

+RVW�3RUW

$X[�3RUW

%DXG�5DWH

¤ ���� ¤�����
¤ ����. ¤�����
¤ ����. ¤�����
¤ ���

3DULW\

¤ (YHQ
¤ 2GG
¤ 1RQH

6WRS�%LWV

¤ 2QH
¤ 7ZR

'DWD�%LWV

¤ 6HYHQ
¤ (LJKW

¤ %ROG�WH[W�UHSUHVHQWV�GHIDXOW�VHWWLQJV�

56����

¤ 'LVDEOHG
¤ (QDEOHG

$X[�0RGH

¤ 'LVDEOHG
¤ 7UDQVSDUHQW
¤ +DOI�'XSOH[
¤ )XOO�'XSOH[
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7KHUH�DUH�WKUHH�VXEWRSLFV�LQ�WKLV�PHQX��+RVW�3URWRFRO��+RVW�3RUW��DQG�$X[�3RUW��
7R�KHOS�YLVXDOL]H�WKH�PHQX©V�RUJDQL]DWLRQ�DQG�WR�ORFDWH�WKH�SDJH�QXPEHU�
ZKHUH�HDFK�WRSLF�LV�GHVFULEHG��VHH�ILJXUH������¦&RPPXQLFDWLRQV�0HQX�6WUXF�
WXUH�§�RQ�SDJH�����

1RWH��&KDQJHV�LQ�&RPPXQLFDWLRQV�SDUDPHWHUV�RU�DVVLJQLQJ�DQ�DGGUHVV�WR�WKH�

GHFRGHU�FDQ�FDXVH�ORVV�RI�FRPPXQLFDWLRQV�ZLWK�WKH�FRQILJXUDWLRQ�WHUPLQDO�ZKHQ�

\RX�H[LW�WKH�PHQX�SURJUDP��ZKHWKHU�RU�QRW�FKDQJHV�DUH�VDYHG�IRU�SRZHU�RQ��

+RVW�3URWRFRO�3DUDPHWHUV

3URWRFRO
'HIDXOW�� 3RLQW�WR�3RLQW

2SWLRQV�� 3RLQW�WR�3RLQW��3RLQW�WR�3RLQW�ZLWK�576�DQG�&76��3RLQW�WR�3RLQW�

ZLWK�;21�;2))��3RLQW�WR�3RLQW�ZLWK�576�&76�DQG�;21�;2))��

3ROOLQJ�0RGH�'��0XOWLGURS��8VHU�'HILQHG��8VHU�'HILQHG�0XOWLGURS

3URWRFROV�GHILQH�WKH�VHTXHQFH�DQG�IRUPDW�LQ�ZKLFK�LQIRUPDWLRQ�LV�WUDQVIHUUHG�
EHWZHHQ�GHYLFHV��*HQHUDOO\�WKHUH�DUH�WZR�EDVLF�SURWRFRO�PRGHV��XQSROOHG�
DQG�SROOHG��,Q�XQSROOHG�PRGH��DOO�RI�WKH�3RLQW�WR�3RLQW�SURWRFROV���D�GHYLFH�
VHQGV�LQIRUPDWLRQ�ZLWKRXW�EHLQJ�DVNHG�IRU�E\�WKH�KRVW��,Q�SROOHG�PRGH��0XOWL�
GURS��3ROOLQJ�0RGH�'��DQG�8VHU�'HILQHG�0XOWLGURS���D�GHYLFH�KDV�DQ�DGGUHVV�
DQG�ZDLWV�IRU�D�UHTXHVW�IURP�WKH�KRVW�EHIRUH�VHQGLQJ�GDWD�

1RWH��8VHU�'HILQHG�DQG�8VHU�'HILQHG�0XOWLGURS�KDYH�PRUH�RSWLRQV�DYDLODEOH�WR�

WKHP��6HH�LQGLYLGXDO�WRSLFV���

6HOHFWLQJ� +DV�WKLV�HIIHFW�

3RLQW�WR�3RLQW +DV�QR�DGGUHVV�DQG�VHQGV�GDWD�WR�WKH�KRVW��56������
ZKHQHYHU�LW�LV�DYDLODEOH�DQG�ZLWKRXW�DQ\�UHTXHVW�RU�
KDQGVKDNH�IURP�WKH�KRVW�

3RLQW�WR�3RLQW�ZLWK�
576�&76��5HTXHVW�WR�
6HQG�&OHDU�WR�6HQG�

8VHG�RQO\�ZLWK�56������7KLV�LV�D�VLPSOH�KDQGVKDNLQJ�
SURWRFRO�WKDW�DOORZV�D�GHYLFH�WR�LQLWLDWH�GDWD�WUDQVIHUV�WR�
WKH�KRVW�ZLWK�DQ�576��UHTXHVW�WR�VHQG��WUDQVPLVVLRQ��
7KH�KRVW��ZKHQ�UHDG\��UHVSRQGV�ZLWK�D�&76��FOHDU�WR�
VHQG��DQG�WKH�GDWD�LV�WUDQVPLWWHG��576�DQG�&76�
VLJQDOV�DUH�WUDQVPLWWHG�RYHU�WZR�GHGLFDWHG�ZLUHV��SLQV�
��DQG����DV�GHILQHG�LQ�WKH�56�����VWDQGDUG�
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3RLQW�WR�3RLQW�
ZLWK�;21�;2))�
�7UDQVPLWWHU�2Q�2II�

8VHG�RQO\�ZLWK�56�����RU�56������7KLV�VHOHFWLRQ�
HQDEOHV�WKH�KRVW�WR�VHQG�D�VLQJOH�E\WH�WUDQVPLVVLRQ�
FRPPDQG�RI�VWDUW��;21��RU�VWRS��;2))���,I�DQ�;2))�
KDV�EHHQ�UHFHLYHG�IURP�WKH�KRVW��GDWD�ZLOO�QRW�EH�VHQW�
WR�WKH�KRVW�XQWLO�WKH�KRVW�VHQGV�DQ�;21��'XULQJ�WKH�
;2))�SKDVH��WKH�KRVW�LV�IUHH�WR�FDUU\�RQ�RWKHU�FKRUHV�
DQG�DFFHSW�GDWD�IURP�RWKHU�GHYLFHV��

3RLQW�WR�3RLQW�
ZLWK�576�&76�
DQG�;21�;2))

8VHG�RQO\�ZLWK�56������,W�LV�D�FRPELQDWLRQ�RI�3RLQW�WR�
3RLQW�ZLWK�576�&76�DQG�3RLQW�WR�3RLQW�ZLWK�;21�
;2))��

3ROOLQJ�0RGH�' /LNH�3RLQW�WR�3RLQW��3ROOLQJ�0RGH�'�UHTXLUHV�D�
VHSDUDWH�FRQQHFWLRQ�WR�WKH�KRVW�EXW�XQOLNH�3RLQW�WR�
3RLQW��LW�UHTXLUHV�WKH�GHYLFH�WR�KDYH�DQ�DGGUHVV�DQG�WR�
ZDLW�IRU�D�SROO�IURP�WKH�KRVW�EHIRUH�VHQGLQJ�GDWD�

:KHQ�LQ�3ROOLQJ�0RGH�'��DQ�DGGUHVV���LV�
DXWRPDWLFDOO\�GLVSOD\HG�RQ�WKH�FRQILJXUDWLRQ�VFUHHQ��
+RZHYHU��GXULQJ�WUDQVPLVVLRQ��D��&�KH[�SROO�DGGUHVV�
�)6��DQG�D��'�KH[�VHOHFW�DGGUHVV��*6��DUH�
VXEVWLWXWHG�IRU�WKH���

0XOWLGURSD�

1RWH��'HFRGHUV�LQWHQG�
HG�WR�OLQN�XS�WR�D�
06������PXOWLGURS�FRQ�
FHQWUDWRU�FDQ�RQO\�EH�
FRQILJXUHG�LQ�VWDQGDUG�
0XOWLGURS�SURWRFRO�

+LQW��$WWDFK�D�WDJ�WR�
HDFK�GHFRGHU�WR�LGHQWLI\�
LWV�PXOWLGURS�DGGUHVV�

6LPLODU�WR�3ROOLQJ�0RGH�'�H[FHSW�WKDW�D�XQLTXH�SROO�
DGGUHVV�DQG�VHOHFW�DGGUHVV�DUH�UHTXLUHG�IRU�HDFK�
PXOWLGURS�GHYLFH��DQG�RQO\�RQH�KRVW�SRUW�FRQQHFWLRQ�LV�
QHHGHG�IRU�XS�WR����GHYLFHV���)RU�0XOWLGURS�SROO�DQG�
VHOHFW�FKDUDFWHUV��VHH�7DEOH�$����¦0XOWLGURS�$GGUHVV�
&KDUDFWHUV�§�RQ�SDJH�$�����

5HTXLUHV�D�FRQFHQWUDWRU�RU�FRQWUROOHU�XVLQJ�56�����
FRPPXQLFDWLRQV��:KHQ�0XOWLGURS�LV�VHOHFWHG��WKH�
SURWRFRO�FKDUDFWHUV�IRU�5(6��5(4��HWF��DUH�DVVLJQHG�
DXWRPDWLFDOO\���6HH�¦$SSHQGL[ , ¥ $X[LOLDU\�0RQLWRU§�
RQ�SDJH�$����IRU�SROO�DQG�VHOHFW�VHTXHQFHV��

6HOHFWLQJ� +DV�WKLV�HIIHFW�
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1RWH��'HILQLWLRQV�RI�FRPPDQGV�LQ�8VHU�'HILQHG�DQG�8VHU�'HILQHG�0XOWLGURS�

PXVW�EH�GXSOLFDWHG�LQ�KRVW�DSSOLFDWLRQV�WR�HQDEOH�SROO�DQG�VHOHFW�VHTXHQFHV�WR�

H[HFXWH�FRUUHFWO\�GXULQJ�WUDQVPLVVLRQ�

7\SLFDOO\��SDUDPHWHUV�LQ�8VHU�'HILQHG�0XOWLGURS�DUH�GHILQHG�E\�ILUVW�
HQDEOLQJ�0XOWLGURS��WKHQ�HQDEOLQJ�8VHU�'HILQHG�0XOWLGURS��7KLV�SUH�ORDGV�
0XOWLGURS�FKDUDFWHUV�LQWR�WKH�SDUDPHWHUV��<RX�WKHQ�FKDQJH�LQGLYLGXDO�FKDU�
DFWHUV�WR�PDWFK�WKH�KRVW�RU�RWKHU�UHTXLUHPHQWV��

8VHU�'HILQHG�

1RWH��$�VSHFLILF�$6&,,�
FKDUDFWHU�PXVW�QRW�EH�
DVVLJQHG�PRUH�WKDQ�
RQFH�

8VHG�RQO\�ZLWK�56�����RU�56������$6&,,�FKDUDFWHUV�
FDQ�EH�DVVLJQHG�DV�DQ�DGGUHVV�DQG�DV�SURWRFRO�
FRPPDQGV��5(6��5(4��(27��67;��(7;��$&.��DQG�
1$.���8VHU�'HILQHG�LV�QHFHVVDU\�ZKHQ�D�QHZ�
SURWRFRO�PXVW�EH�GHILQHG�WR�PDWFK�D�VSHFLILF�KRVW�
SURWRFRO��:KHQ�8VHU�'HILQHG�LV�VHOHFWHG��WKH�
GLVSOD\HG�SURWRFRO�FRPPDQGV�PDWFK�WKRVH�RI�WKH�
SUHYLRXVO\�VHOHFWHG�SURWRFRO��8VHU�'HILQHG�LV�
FRQVLGHUHG�WR�EH�LQ�D�SROOHG�PRGH�RQO\�LI�DQ�DGGUHVV�
KDV�EHHQ�DVVLJQHG��7KH�DGGUHVV�FDQ�EH�DQ\�$6&,,�
FKDUDFWHU�IURP�WKH�$6&,,�LQ�DSSHQGL[�%��H[FHSW�18/�E�

8VHU�'HILQHG�
0XOWLGURS

1RWH��$�VSHFLILF�$6&,,�
FKDUDFWHU�PXVW�QRW�EH�
DVVLJQHG�PRUH�WKDQ�
RQFH�

8VHG�ZKHQ�FRQQHFWLQJ�WR�D�FRQFHQWUDWRU�RU�RWKHU�
GHYLFH�WKDW�GRHV�QRW�PDWFK�VWDQGDUG�0XOWLGURS�
SURWRFRO�

$Q\�VLQJOH�FKDUDFWHU�����KH[�WR��(�KH[��LQ�WKH�$6&,,�
WDEOH�FDQ�EH�DVVLJQHG�DV�WKH�DGGUHVV�FKDUDFWHU��7KH�
FKDUDFWHU�FKRVHQ�LV�XVHG�DV�WKH�SROO�FKDUDFWHU�DQG�WKH�
VXEVHTXHQW�$6&,,�FKDUDFWHU�EHFRPHV�WKH�VHOHFW�
FKDUDFWHU��)RU�H[DPSOH��LI�D�A$�����KH[��LV�VHOHFWHG�DV�
WKH�DGGUHVV��A%�����KH[��EHFRPHV�WKH�VHOHFW�DGGUHVV�
WKDW�WKH�KRVW�ZLOO�XVH�LQ�VHQGLQJ�KRVW�VHOHFW�
FRPPDQGV���6HH�7DEOH�$����¦0XOWLGURS�$GGUHVV�
&KDUDFWHUV�§�RQ�SDJH�$�����

D��2QFH�WKH�GHFRGHU�LV�FRQILJXUHG�IRU�0XOWLGURS��D�SURILOH�FDUG��D�WHUPLQDO�FRQQHFWHG�WR�WKH�DX[�
LOLDU\�56�����SLQV��RU�D�GHIDXOW�SURFHGXUH�PXVW�EH�XVHG�WR�DFFHVV�WKH�FRQILJXUDWLRQ�PHQXV�
DJDLQ��DOWKRXJK�VHULDO�FRPPDQGV�ZLOO�FRQWLQXH�WR�IXQFWLRQ��

E��)RU�H[DPSOH�D�VLPSOH�$&.�1$.�SURWRFRO�FDQ�EH�GHYHORSHG�E\�ILUVW�VHOHFWLQJ�3RLQW�WR�3RLQW��
WKHQ�8VHU�'HILQHG��DQG�WKHQ�DVVLJQLQJ�FKDUDFWHUV�WR�$&.�DQG�1$.�FRPPDQGV��)LUVW�VFUROO�WR�
WKH�IROORZLQJ�FRPPDQG�
+267�35272&2/���!�35272&2/���!�86(5�'(),1('��!�$&.� ���!
(QWHU�D�A)�E\�KROGLQJ�GRZQ�WKH�&RQWURO�NH\�ZKLOH�SUHVVLQJ�WKH�)�NH\��DQG�WKHQ�SUHVV�&5�WR�
VHH�WKH�IROORZLQJ�
�+267�35272&2/���!�35272&2/���!�86(5�'(),1('���!�$&.� �A)
7KH�PQHPRQLFV�$&.�DQG�1$.�UHSODFH�WKH�GHIDXOW�18/V�LQ�WKH�PHQX��

6HOHFWLQJ� +DV�WKLV�HIIHFW�
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3UHDPEOH
'HIDXOW�� A0��DQG�D�QXOO���&RUUHVSRQGV�WR��&5!�18/!��FDUULDJH�UHWXUQ�QXOO��

GLVSOD\HG�LQ�WKH�PHQX�

2SWLRQV�� $Q\�$6&,,�FKDUDFWHU��LQFOXGLQJ�FRQWURO�FKDUDFWHUV��&RQWURO�FKDU�

DFWHUV�HQWHUHG�RQ�WKH�FRPPDQG�OLQH�DUH�GLVSOD\HG�LQ�WKH�PHQX�DV�

PQHPRQLF�FKDUDFWHUV��6HH�¦'HILQLQJ�6SHFLDO�&KDUDFWHUV �§�RQ�

SDJH�����DQG�7DEOH $����¦$6&,,�7DEOH�ZLWK�&RQWURO�&KDUDFWHUV �§�

RQ�SDJH�$����

$OORZV�\RX�WR�GHILQH�D�RQH�RU�WZR�FKDUDFWHU�GDWD�VWULQJ�WKDW�FDQ�EH�DGGHG�WR�
WKH�IURQW�RI�WKH�GHFRGHG�GDWD��)RU�H[DPSOH��D�FDUULDJH�UHWXUQ�DQG�OLQH�IHHG�
ZRXOG�GLVSOD\�HDFK�GHFRGHG�PHVVDJH�RQ�LWV�RZQ�OLQH�

,I�8VHU�'HILQHG��3ROOLQJ�0RGH�'��RU�0XOWLGURS�LV�HQDEOHG��WKH�3UHDPEOH�DQG�
3RVWDPEOH�FKDUDFWHUV�DUH�WUDQVPLWWHG�ZLWKLQ�WKH�67;�DQG�(7;�GDWD�EORFN�

3UHDPEOH��HQDEOH�GLVDEOH�
'HIDXOW� 'LVDEOHG�

2SWLRQV� 'LVDEOHG��(QDEOHG��ZLWKLQ�DQ\�SURWRFRO�

$OORZV�\RX�WR�HQDEOH�RU�GLVDEOH�WKH�SUHDPEOH�FKDUDFWHU�V��

3RVWDPEOH
'HIDXOW� A0A-��&RUUHVSRQGV�WR��&5!�/)!��FDUULDJH�UHWXUQ�OLQH�IHHG��GLV�

SOD\HG�LQ�WKH�PHQX�

2SWLRQV�� $Q\�$6&,,�FKDUDFWHU��LQFOXGLQJ�FRQWURO�FKDUDFWHUV��&RQWURO�FKDU�

DFWHUV�HQWHUHG�RQ�WKH�FRPPDQG�OLQH�DUH�GLVSOD\HG�LQ�WKH�PHQX�DV�

PQHPRQLF�FKDUDFWHUV��6HH�¦'HILQLQJ�6SHFLDO�&KDUDFWHUV �§�RQ�

SDJH�����DQG�7DEOH $����¦$6&,,�7DEOH�ZLWK�&RQWURO�&KDUDFWHUV �§�

RQ�SDJH�$����

$OORZV�\RX�WR�GHILQH�D�RQH�RU�WZR�FKDUDFWHU�GDWD�VWULQJ�WKDW�FDQ�EH�DGGHG�
DIWHU�WKH�GHFRGHG�PHVVDJH�

,I�8VHU�'HILQHG��3ROOLQJ�0RGH�'��RU�0XOWLGURS�LV�HQDEOHG��WKH�3RVWDPEOH�DQG�
3UHDPEOH�FKDUDFWHUV�DUH�WUDQVPLWWHG�ZLWKLQ�WKH�67;�DQG�(7;�GDWD�EORFN�

3RVWDPEOH��HQDEOH�GLVDEOH�
'HIDXOW� 'LVDEOHG

2SWLRQV� 'LVDEOHG��(QDEOHG��ZLWKLQ�DQ\�SURWRFRO�

/RQJLWXGLQDO�5HGXQGDQF\�&KHFN
'HIDXOW� 'LVDEOHG��LQ�XQSROOHG�PRGH���(QDEOHG��LQ�SROOHG�PRGH�

2SWLRQV� 'LVDEOHG��(QDEOHG�
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$Q�HUURU�FKHFNLQJ�URXWLQH�WKDW�YHULILHV�WKH�DFFXUDF\�RI�WUDQVPLVVLRQV��,W�LV�
WKH�H[FOXVLYH�25�RI�DOO�FKDUDFWHUV�IROORZLQJ�WKH�620��VWDUW�RI�PHVVDJH��XS�
WR�DQG�LQFOXGLQJ�WKH�(20��HQG�RI�PHVVDJH��

5HVSRQVH�7LPHRXW�
'HIDXOW� ���PV

2SWLRQV� ��WR��������PV��$�]HUR�����FDXVHV�DQ�LQGHILQLWH�ZDLW�

$OORZV�\RX�WR�VHW�WKH�WLPH�WKH�GHFRGHU�ZLOO�ZDLW�EHIRUH�WLPLQJ�RXW�LI�$&.��
1$.��DQG�(7;�DUH�HQDEOHG�DQG�D�KRVW�UHVSRQVH�LV�H[SHFWHG�

,QWHUFKDUDFWHU�'HOD\
'HIDXOW� ���&RUUHVSRQGV�WR���PV�GLVSOD\HG�LQ�WKH�PHQX�

2SWLRQV� ��WR������$�]HUR�����FDXVHV�QR�GHOD\�EHWZHHQ�FKDUDFWHUV�

$OORZV�\RX�WR�VHW�WKH�WLPH�LQWHUYDO�LQ�PLOOLVHFRQGV�EHWZHHQ�LQGLYLGXDO�FKDU�
DFWHUV�WUDQVPLWWHG�IURP�WKH�GHFRGHU�WR�WKH�KRVW��$�KLJK�VHWWLQJ�ZLOO�VLJQLIL�
FDQWO\�VORZ�GRZQ�FRPPXQLFDWLRQV��)RU�H[DPSOH��D�����VHWWLQJ�ZLOO�UHVXOW�LQ�
D�����VHFRQG�GHOD\�EHWZHHQ�HDFK�FKDUDFWHU�WKDW�LV�WUDQVPLWWHG�

+RVW�3RUW�3DUDPHWHUV
$OORZV�\RX�WR�VHW�SDUDPHWHUV�IRU�KRVW�SRUW�FRPPXQLFDWLRQV�

%DXG�5DWH
'HIDXOW� �����

2SWLRQV� ����������.������.�����������������������

$OORZV�\RX�WR�VHOHFW�WKH�QXPEHU�RI�ELWV�WUDQVPLWWHG�SHU�VHFRQG

1RWH��'XH�WR�WLPLQJ�FRQVLGHUDWLRQV��SROOHG�PRGHV�UHTXLUH������EDXG�RU�IDVWHU��

3DULW\
'HIDXOW� (YHQ�

2SWLRQV� (YHQ��2GG��1RQH

$OORZV�\RX�WR�VHOHFW�DQ�HUURU�GHWHFWLRQ�URXWLQH�LQ�ZKLFK�RQH�GDWD�ELW�LQ�HDFK�
FKDUDFWHU�LV�VHW�WR���RU���VR�WKDW�WKH�WRWDO�QXPEHU�RI���ELWV�LQ�WKH�GDWD�ILHOG�LV�
HYHQ�RU�RGG�

6WRS�%LWV
'HIDXOW� 2QH�

2SWLRQV� 2QH��7ZR

$OORZV�\RX�WR�VHOHFW�WKH�ODVW�RQH�RU�WZR�ELWV�LQ�HDFK�FKDUDFWHU�WR�LQGLFDWH�WKH�
HQG�RI�WKH�FKDUDFWHU�
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'DWD�%LWV
'HIDXOW� 6HYHQ

2SWLRQV� 6HYHQ��(LJKW

$OORZV�\RX�WR�HVWDEOLVK�WKH�WRWDO�QXPEHU�RI�GDWD�ELWV�LQ�HDFK�FKDUDFWHU�

56�����
'HIDXOW� 'LVDEOHG

2SWLRQV� 'LVDEOHG��(QDEOHG

1RWH��8VHG�RQO\�LQ�3RLQW�WR�3RLQW�SURWRFRO�RQO\��DQG�QRW�ZLWK�576�&76�

:KHQHYHU�56�����LV�GLVDEOHG��56�����LV�HQDEOHG�LQ�WKH�EDFNJURXQG��

+RZHYHU��ZKHQ�0XOWLGURS�LV�HQDEOHG��WKH�IXQFWLRQLQJ�SURWRFRO�LV�56�����
UHJDUGOHVV�RI�WKH�GLVSOD\HG�VWDWXV�RI�56�����LQ�WKH�PHQXV��%HIRUH�HQDEOLQJ�
56������ILUVW�GRXEOH�FKHFN�WKDW�0XOWLGURS�LV�QRW�HQDEOHG���6HH�¦ 3URWRFRO�§�RQ�
SDJH������

�6HH�$SSHQGL[�+��¦,QWHUIDFH�6WDQGDUGV�§�RQ�SDJH�$����IRU�DGGLWLRQDO�LQIRU�
PDWLRQ�RQ�56������

$X[�3RUW�3DUDPHWHUV
$OORZV�\RX�WR�VHW�FRPPXQLFDWLRQV�VHWWLQJV�EHWZHHQ�WKH�GHFRGHU�DQG�DQ�
DX[LOLDU\�PRQLWRU��$Q�DX[LOLDU\�PRQLWRU�FDQ�EH�XVHG�WR�FRQILJXUH�WKH�PHQXV��
VHQG�GDWD�WR�WKH�KRVW��DQG�GLVSOD\�GDWD�WUDQVPLVVLRQV�RULJLQDWLQJ�IURP�WKH�
KRVW�RU�GHFRGHU�

1RWH��$X[�3RUW�RSHUDWHV�LQ�56�����RQO\��6HH�$SSHQGL[�+��¦,QWHUIDFH�6WDQ�

GDUGV�§�RQ�SDJH�$����IRU�D�IXOO�GHVFULSWLRQ�RI�DX[LOLDU\�SRUW�RSWLRQV�

$X[�0RGH��DX[LOLDU\�PRGH�
'HIDXOW� 'LVDEOHG

2SWLRQV�� 'LVDEOHG��7UDQVSDUHQW��+DOI�'XSOH[��)XOO�'XSOH[

$OORZV�\RX�WR�VHOHFW�D�FRPPXQLFDWLRQV�PRGH�IRU�DX[LOLDU\�RSHUDWLRQV��VHH�
$SSHQGL[�,��¦$X[LOLDU\�0RQLWRU�§�RQ�SDJH�$�����

2WKHU�$X[�3RUW�3DUDPHWHUV

$OORZV�\RX�WR�VHW�RWKHU�$X[�3RUW�SDUDPHWHUV¥%DXG�5DWH��3DULW\��6WRS�%LWV��
DQG�'DWD�%LWV�ZKLFK�DUH�LGHQWLFDO�WR�WKH�KRVW�SRUW�SDUDPHWHUV�DQG�DUH�
FKDQJHG�LQ�WKH�VDPH�PDQQHU��VHH�SDJH�������

1RWH��7KH�$X[�3RUW�EDXG�UDWH�VKRXOG�QHYHU�H[FHHG�+RVW�3RUW�EDXG�UDWH�RU�DX[LO�

LDU\�SRUW�GDWD�FRXOG�EH�ORVW�
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2SHUDWLRQV�0HQX�

7R�KHOS�YLVXDOL]H�WKH�PHQX©V�RUJDQL]DWLRQ�DQG�WR�ORFDWH�WKH�SDJH�QXPEHU�
ZKHUH�HDFK�WRSLF�LV�GHVFULEHG��VHH�ILJXUH����

)LJXUH������2SHUDWLRQV�0HQX�6WUXFWXUH

6FDQQHU�

,GHQWLILHU

¤ 'LVDEOHG
¤ (QDEOHG

,QGHSHQGHQW

0RGH

¤ 'LVDEOHG
¤ (QDEOHG

6FDQQHU���

¤ &RQWLQXRXV ��6HULDO
¤ &RQWLQXRXV�� ��([WHUQDO�	�6HULDO
¤ ([WHUQDO

6FDQQHU���

¤ ([WHUQDO
¤ 6HULDO
¤ ([WHUQDO�	�6HULDO

7LPHRXW�LQ�

��PV�LQFU� �

���

7ULJJHU�

&KDU�

 �A@

1RUHDG�

0HVVDJH

 �125($'

2SHUDWLRQV

6FDQQHU����6HWXS

¤ %ROG�WH[W�UHSUHVHQWV�GHIDXOW�VHWWLQJV�

1RUHDG�

0HVVDJH

¤ 'LVDEOHG
¤ (QDEOHG

6\VWHP�

7ULJJHU�7\SH

¤ ([WHUQDO�	�
6HULDO

¤ ([WHUQDO
¤ 6HULDO

1XPEHU�RI�

/DEHOV

¤ 2QH
¤ 7ZR

1XPEHU�RI�

3DVVHV

¤ 2QH�(DFK
¤ 0XOWLSOH

6HTXHQFHG

6\VWHP�

7LPHRXW�

(QGV�5HDG

¤ 'LVDEOHG
¤ (QDEOHG

/HYHO (GJH

0RGH

¤ 'LVDEOHG
¤ (QDEOHG

6\VWHP�

7LPHRXW�LQ�

��PV�LQFU�

 ����

/HYHO�RU�(GJH�7ULJJHU

3RVLWLYH 1HJDWLYH

7ULJJHU�3RODULW\

(QG�RI�5HDG�

&\FOH

¤ 7LPHRXW
¤ 1HZ�7ULJJHU
¤ 7ULJJHU�RU�
7ULJJHU

6FDQQHU�

,GHQWLILHU

 ���

6FDQQHU�

,GHQWLILHU

¤ 'LVDEOHG
¤ (QDEOHG

7LPHRXW�LQ�

��PV�LQFU� �

���

7ULJJHU�

&KDU�

 �AA

1RUHDG�

0HVVDJH

 �125($'

6FDQQHU����6HWXS

1RUHDG�

0HVVDJH

¤ 'LVDEOHG
¤ (QDEOHG

(QG�RI�5HDG�

&\FOH

¤ 1HZ�7ULJJHU
¤ 7LPHRXW�RU�
1HZ�7ULJJHU

¤ 7LPHRXW

6FDQQHU�

,GHQWLILHU

 ���

'LVDEOHG (QDEOHG

�%DUFRGH�2XWSXW

$V�6RRQ�$V�3RVVLEOH (QG�RI�5HDG�&\FOH

�:KHQ�WR�2XWSXW

��RI�5HDGV�%HIRUH�D�*RRG�'HFRGH� ��
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,QGHSHQGHQW�0RGH

0RGH

'HIDXOW�� (QDEOHG�

2SWLRQV� (QDEOHG��'LVDEOHG

1RWH��'LVDEOLQJ�,QGHSHQGHQW�PRGH�HQDEOHV�6HTXHQFHG�PRGH�

:KHQ�HQDEOHG��HDFK�VFDQ�KHDG�KDV�LWV�RZQ�WULJJHU�DQG�LWV�RZQ�VHW�RI�RSHU�
DWLQJ�SDUDPHWHUV��(QG�RI�5HDG�&\FOH��7LPHRXW��1RUHDG�PHVVDJH��HWF���WKDW�
FDQ�EH�FRQILJXUHG�LQGHSHQGHQWO\��)RU�H[DPSOH��VFDQ�KHDG����PLJKW�EH�FRQ�
ILJXUHG�IRU�&RQWLQXRXV��ZKLOH�VFDQ�KHDG����FRXOG�EH�FRQILJXUHG�IRU�([WHUQDO�
DQG�/HYHO��WULJJHU��ZLWK�7LPHRXW�HQDEOHG�

,Q�,QGHSHQGHQW�PRGH�ERWK�VFDQ�KHDGV�FDQ�EH�FRQILJXUHG�LQ�D�WULJJHULQJ�
PRGH��([WHUQDO�RU�6HULDO���EXW�RQO\�VFDQ�KHDG����FDQ�EH�VHW�WR�D�QRQ�WULJ�
JHULQJ�PRGH��&RQWLQXRXV�RU�&RQWLQXRXV�2QH��

6FDQQHU����7ULJJHULQJ�0RGH

'HIDXOW��&RQWLQXRXV

2SWLRQV��&RQWLQXRXV��&RQWLQXRXV����([WHUQDO��6HULDO��6HULDO�	�([WHUQDO�

$OORZV�\RX�WR�FKRRVH�EHWZHHQ�ILYH�PRGHV�UHODWLQJ�WR�WKH�UHDG�F\FOH���6HH�
¦6\VWHP�7ULJJHU�7\SH§�RQ�SDJH�������

6HOHFWLQJ� +DV�WKLV�HIIHFW�

&RQWLQXRXV

1RWH��,I�&RQWLQXRXV�
5HDG�LV�HQDEOHG�ZLWK�
0DWFK�&RGH��WKH�GHFRG�
HU�GHIDXOWV�WR�&RQWLQX�
RXV�5HDG���2XWSXW�
PRGH�

7ULJJHU�LQSXW�RSWLRQV�DUH�GLVDEOHG�DQG�WKH�GHFRGHU�LV�
DOZD\V�LQ�WKH�UHDG�F\FOH��%DU�FRGH�GDWD�LV�GHFRGHG��
DQG�ODEHO�LQIRUPDWLRQ�LV�WUDQVPLWWHG�UHSHDWHGO\��DV�
ORQJ�DV�WKH�ODEHO�LV�LQ�WKH�UDQJH�RI�WKH�VFDQ�KHDG��
:KHQ�7R�2XWSXW�RSWLRQV�KDYH�QR�DIIHFW�RQ�
&RQWLQXRXV�5HDG��&RQWLQXRXV�5HDG�LV�XVHIXO�LQ�
WHVWLQJ�ODEHO�RU�VFDQ�KHDG�IXQFWLRQV�
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6FDQQHU����7ULJJHULQJ�0RGH

'HIDXOW��([WHUQDO

2SWLRQV��([WHUQDO��6HULDO��6HULDO�	�([WHUQDO

$OORZV�\RX�WR�FKRRVH�EHWZHHQ�WKH�WKUHH�UHDG�F\FOH�WULJJHULQJ�PRGHV�

�6HH�¦6\VWHP�7ULJJHU�7\SH§�RQ�SDJH�������

�6HH�¦6FDQQHU����7ULJJHULQJ�0RGH §�RQ�SDJH������IRU�H[SODQDWLRQ�RI�

RSWLRQV��

&RQWLQXRXV��D

1RWH��(QDEOLQJ�&RQWLQX�
RXV�5HDG���2XWSXW�
ZKHQ�1XPEHU�RI�/DEHOV�
�SDJH�������LV�VHW�WR�DQ\�
QXPEHU�JUHDWHU�WKDQ�
RQH�ZLOO�FDXVH�1XPEHU�
RI�/DEHOV�WR�GHIDXOW�EDFN�
WR�RQH�

/DEHO�GDWD�LV�LPPHGLDWHO\�WUDQVPLWWHG�ZLWK�7LPHRXW�
VHW�WR�(QG�2I�5HDG�&\FOH��,I�WKH�ODEHO�GRHVQ
W�
FKDQJH��WKH�GHFRGHU�ZLOO�UHSHDW�WKH�RXWSXW�DW�WKH�HQG�
RI�HDFK�VXEVHTXHQW�WLPHRXW�SHULRG��)RU�H[DPSOH��LI�
7LPHRXW�LV�VHW�WR�RQH�VHFRQG��WKH�GHFRGHU�ZLOO�RXWSXW�
WKH�ODEHO�GDWD�LPPHGLDWHO\�DQG�UHSHDW�WKH�RXWSXW�DW�
LQWHUYDOV�RI�RQH�VHFRQG�IRU�DV�ORQJ�DV�WKH�ODEHO�
FRQWLQXHG�WR�EH�VFDQQHG��

:LWK�7LPHRXW�GLVDEOHG��WKDW�LV��(QG�2I�5HDG�&\FOH�
VHW�WR�1HZ�7ULJJHU���WKH�GHFRGHU�RXWSXWV�WKH�FXUUHQW�
ODEHO�GDWD�LPPHGLDWHO\�EXW�RQO\�RQFH��$�QHZ�ODEHO�
DSSHDULQJ�DW�DQ\�WLPH�LQ�WKH�VFDQ�UDQJH�ZLOO�SURGXFH�
D�QHZ�UHDG�RXWSXW�SURYLGHG�WKH�QHZ�ODEHO�LV�QRW�
LGHQWLFDO�WR�WKH�SUHYLRXV�ODEHO�

([WHUQDO� $�VLJQDO�IURP�DQ�H[WHUQDO�REMHFW�GHWHFWRU�ZLOO�WULJJHU�D�
UHDG�F\FOH�

6HULDO $�SUH�GHILQHG�VHULDO�$6&,,�FKDUDFWHU�IURP�WKH�KRVW�
ZLOO�WULJJHU�D�UHDG�F\FOH�

6HULDO�	�([WHUQDO� (LWKHU�DQ�H[WHUQDO�WULJJHU�RU�D�VHULDO�FRPPDQG�ZLOO�
WULJJHU�D�UHDG�F\FOH�

D���&RQWLQXRXV���ZLOO�DOORZ�DQ�RXWSXW�UHJDUGOHVV�RI�KRZ�*RRG�'HFRGH�5HDG�LV�VHW�

6HOHFWLQJ� +DV�WKLV�HIIHFW�
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6HTXHQFHG�0RGH

0RGH

'HIDXOW�� 'LVDEOHG

2SWLRQV� 'LVDEOHG��(QDEOHG

:KHQ�HQDEOHG��D�VLQJOH�V\VWHP�WULJJHU�DFWLYDWHV�WKH�UHDG�F\FOH�IRU�ERWK�
VFDQ�KHDGV��7KH�GHFRGHU�FDQ�EH�FRQILJXUHG�WR�PDNH�RQH�RU�PRUH�VHTXHQ�
WLDO�SDVVHV��FKHFNLQJ�ILUVW�RQH�DQG�WKHQ�WKH�RWKHU�VFDQ�KHDG�IRU�GDWD��(DFK�
VFDQ�KHDG�UHWDLQV�LWV�LQGLYLGXDO�WLPHRXW�EXW�WKH�V\VWHP�WLPHRXW�LV�GRPLQDQW��

1RWH��<RX�FDQ�FKDQJH�EDFN�WR�,QGHSHQGHQW�PRGH�E\�HLWKHU�GLVDEOLQJ�

6HTXHQFHG�RU�SUHVVLQJ�%�WR�VFUROO�EDFN�WR�,QGHSHQGHQW�SURPSW�DQG�HQDEOLQJ�

,QGHSHQGHQW�

6\VWHP�7ULJJHU�7\SH

'HIDXOW�� ([WHUQDO�	�6HULDO�

2SWLRQV�� ([WHUQDO�	�6HULDO��([WHUQDO��6HULDO

$OORZV�\RX�WR�VHOHFW�WKH�WULJJHU�W\SH�WKDW�ZLOO�FRQWURO�WKH�VHTXHQFHG�UHDG�
F\FOH���6HH�¦6FDQQHU����§�RQ�SDJH������IRU�H[SODQDWLRQ�RI�RSWLRQV��

6\VWHP�7ULJJHU�7\SH�LV�QRW�VSHFLILHG�E\�GHIDXOW�EXW�PXVW�EH�VHOHFWHG�ZKHQ�
6HTXHQFHG�0RGH�LV�HQDEOHG��2WKHUZLVH�WKH�IROORZLQJ�SURPSW�ZLOO�EH�GLV�
SOD\HG�WR�WKH�ULJKW�RI�6\VWHP�7ULJJHU�LQ�WKH�PHQX�ZKHQHYHU�WKH�VFUHHQ�LV�
UHIUHVKHG�

�3/($6(�63(&,)<�

1XPEHU�RI�/DEHOV

'HIDXOW��2QH�LV�HQDEOHG��

2SWLRQV��2QH��7ZR�

,I�2QH�LV�VHOHFWHG��WKH�UHDG�F\FOH�ZLOO�HQG�DIWHU�D�VLQJOH�ODEHO�KDV�EHHQ�UHDG��
,I�7ZR�LV�VHOHFWHG��WKH�UHDG�F\FOH�ZLOO�QRW�HQG�XQWLO�WKH�GHFRGHU�KDV�UHDG�D�
ODEHO�DW�HDFK�VFDQ�KHDG�RU�D�WLPHRXW�RFFXUV��

1XPEHU�RI�3DVVHV

'HIDXOW��2QH�(DFK�

2SWLRQV��2QH�(DFK��0XOWLSOH�

1RWH��,I�1XPEHU�RI�3DVVHV�LV�VHW�WR�0XOWLSOH��6\VWHP�7LPHRXW�(QGV�5HDG�PXVW�

EH�HQDEOHG��,I�0XOWLSOH�LV�HQDEOHG�DQG�6\VWHP�7LPHRXW�LV�GLVDEOHG��WKH�F\FOH�ZLOO�

UHSHDW�LWVHOI�LQGHILQLWHO\�XQWLO�D�JRRG�UHDG�RU�QHZ�WULJJHU�RFFXUV�

:KHQ�2QH�(DFK�LV�HQDEOHG��WKH�GHFRGHU�ZLOO�FKHFN�IRU�D�ODEHO�DW�HDFK�VFDQ�
KHDG�RQO\�RQFH�EHIRUH�WLPLQJ�RXW��)RU�H[DPSOH��LI�7LPHRXW�IRU�ERWK�VFDQ�
KHDGV�KDV�EHHQ�VHW�WR������RQH�VHFRQG���WKH�GHFRGHU�ZLOO�VSHQG�RQH�VHF�
RQG�VHDUFKLQJ�IRU�D�ODEHO�DW�VFDQ�KHDG����DQG�DQRWKHU�VHFRQG�VHDUFKLQJ�DW�
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VFDQ�KHDG�����,I�LW�IDLOV�WR�ILQG�D�ODEHO�GXULQJ�WKRVH�WZR�VHFRQGV��WKH�UHDG�
F\FOH�HQGV��

1RWH��'R�QRW�FRQIXVH�LQGLYLGXDO�VFDQ�KHDG�WLPHRXWV�ZLWK�6\VWHP�7LPHRXW��,QGL�

YLGXDO�VFDQ�KHDG�WLPHRXWV�DUH�VHW�XQGHU�6FDQQHU����DQG����6HWXS��VHH�SDJH�

�������$�6\VWHP�7LPHRXW��RQ�WKH�RWKHU�KDQG��DSSOLHV�WR�ERWK�VFDQ�KHDGV�DQG�

RQO\�ZKHQ�1XPEHU�RI�3DVVHV�LV�VHW�WR�0XOWLSOH�

:KHQ�0XOWLSOH�LV�HQDEOHG��6\VWHP�7LPHRXW�GHWHUPLQHV�WKH�RYHUDOO�GXUDWLRQ�
RI�WKH�UHDG�F\FOH��7KH�GHFRGHU�PDNHV�PXOWLSOH�SDVVHV��DOWHUQDWLQJ�EHWZHHQ�
VFDQ�KHDG����DQG�VFDQ�KHDG����XQWLO�WKH�UHDG�F\FOH�LV�HQGHG�E\�D�JRRG�
UHDG��D�V\VWHP�WLPHRXW��RU�D�QHZ�WULJJHU�

)RU�H[DPSOH��LI�HDFK�VFDQ�KHDG�LV�VHW�WR�WLPHRXW�DIWHU�RQH�VHFRQG�DQG�6\V�
WHP�7LPHRXW�LV�VHW�WR�VL[�VHFRQGV��WKH�GHFRGHU�ZLOO�DOWHUQDWH�EHWZHHQ�WKH�
WZR�VFDQ�KHDGV��RQH�VHFRQG�IRU�HDFK��XQWLO�D�ODEHO�LV�UHDG��D�QHZ�WULJJHU�
RFFXUV��RU�WKH�V\VWHP�WLPHV�RXW�DW�VL[�VHFRQGV�

1RWH��,I�0XOWLSOH�LV�HQDEOHG�DQG�6\VWHP�7LPHRXW�LV�QRW�HQDEOHG��WKH�F\FOH�ZLOO�

UHSHDW�LWVHOI�LQGHILQLWHO\�XQWLO�D�JRRG�UHDG�RU�QHZ�WULJJHU�RFFXUV��

6\VWHP�7LPHRXW�(QGV�5HDG

'HIDXOW��'LVDEOHG�

2SWLRQV��'LVDEOHG��(QDEOHG

6\VWHP�7LPHRXW�

'HIDXOW�������VL[�VHFRQGV��

2SWLRQV����WR������

$OORZV�\RX�WR�VHW�WKH�WRWDO�HODSVHG�WLPH�WKH�GHFRGHU�ZLOO�VHDUFK�IRU�D�ODEHO�DW�
ERWK�VFDQ�KHDGV�ZKHQ�1XPEHU�RI�3DVVHV�LV�VHW�WR�0XOWLSOH��:KHQ�D�V\VWHP�
WLPHRXW�RFFXUV��QR�IXUWKHU�LQGLYLGXDO�VFDQ�KHDG�WLPHRXWV�ZLOO�RFFXU�DQG�WKH�
UHDG�F\FOH�HQGV��

1RWH��7KH�IROORZLQJ�RSHUDWLRQDO�PHQX�SDUDPHWHUV��¦/HYHO�RU�(GJH�7ULJJHU§�

WKURXJK�¦��RI�5HDGV�EHIRUH�D�*RRG�'HFRGH§��FDQ�EH�DFFHVVHG�IURP�HLWKHU�,QGH�

SHQGHQW�RU�6HTXHQFHG�PRGHV��
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/HYHO�RU�(GJH�7ULJJHU
'HIDXOW�� /HYHO

2SWLRQV�� /HYHO��(GJH

$OORZV�\RX�WR�FKRRVH�EHWZHHQ�WZR�H[WHUQDO�VLJQDOV�WKDW�FDQ�LQLWLDWH�WKH�UHDG�
F\FOH�LI�WKH�GHFRGHU�KDV�EHHQ�FRQILJXUHG�LQ�HLWKHU�([WHUQDO�RU�([WHUQDO�	�
6HULDO�PRGH��7\SLFDOO\�WKH�H[WHUQDO�VLJQDO�FRPHV�IURP�DQ�REMHFW�GHWHFWRU�

,Q�/HYHO��WKH�UHDG�F\FOH�UHPDLQV�DFWLYH�XQWLO�WKH�REMHFW�WKDW�WULJJHUHG�WKH�
F\FOH�LV�QR�ORQJHU�LQ�WKH�UDQJH�RI�WKH�GHWHFWRU��:KHQ�WKLV�RFFXUV��WKH�VLJQDO�
FKDQJHV�VWDWHV�DQG�WKH�F\FOH�HQGV��,Q�(GJH�WKH�UHDG�F\FOH�EHJLQV�WKH�VDPH�
DV�ZLWK�/HYHO��EXW�GRHV�QRW�HQG�XQWLO�WKH�QH[W�REMHFW�WULJJHUV�D�QHZ�UHDG�
F\FOH��XQOHVV�D�JRRG�UHDG�RU�WLPHRXW�RFFXUV�ILUVW�

7ULJJHU�3RODULW\
'HIDXOW�� 3RVLWLYH

2SWLRQV�� 3RVLWLYH��1HJDWLYH

$OORZV�\RX�WR�GHWHUPLQH�ZKHWKHU�D�SRVLWLYH�RU�QHJDWLYH�WUDQVLWLRQ�ZLOO�LQLWLDWH�
WKH�UHDG�F\FOH�

1RWH��,I�XVLQJ�WKH�0LFURVFDQ�REMHFW�GHWHFWRU��3�1����������������XVH�SRVLWLYH�

WULJJHU�SRODULW\��

)LJXUH�������/HYHO�7ULJJHU�6LJQDOV

�

)LUVW�7ULJJHU

$Q�REMHFW��PRYLQJ�LQ�IURQW�RI�

WKH�GHWHFWRU�EHDP��FDXVHV�

WKH�ILUVW�WULJJHU��ULVLQJ�HGJH�

WULJJHUB�VLJQDO�WR�EH�VHQW�WR�

WKH�GHFRGHU��LQLWLDWLQJ�WKH�

UHDG�F\FOH�

6HFRQG�WULJJHU

7KH�VDPH�REMHFW��PRYLQJ�

RXW�RI�WKH�GHWHFWRU·V�

EHDP��FDXVHV�D�VHFRQG�

WULJJHU��IDOOLQJ�HGJH�

WULJJHU��VLJQDO�WR�EH�VHQW�

WR�WKH�GHFRGHU��HQGLQJ�

WKH�UHDG�F\FOH�

�

)LJXUH������(GJH�7ULJJHU�6LJQDOV

�

)LUVW�ULVLQJ�HGJH�WULJJHU�

REMHFW�����PRYLQJ�LQ�IURQW�RI�

WKH�GHWHFWRU�EHDP��FDXVHV�

WKH�ILUVW�WULJJHU��ULVLQJ�HGJH�

WULJJHU��VLJQDO�WR�EH�VHQW�WR�

WKH�GHFRGHU��LQLWLDWLQJ�WKH�

UHDG�F\FOH�

6HFRQG�ULVLQJ�HGJH�WULJJHU�

REMHFW�����PRYLQJ�LQ�IURQW�

RI�WKH�GHWHFWRU·V�EHDP��

FDXVHV�D�VHFRQG�WULJJHU�

�ULVLQJ�HGJH�WULJJHU��VLJQDO�

WR�EH�VHQW�WR�WKH�GHFRGHU�

7KLV�VLJQDO�LQLWLDWHV�D�QHZ�

UHDG�F\FOH�DQG�HQGV�WKH�

SUHYLRXV�UHDG�F\FOH�

SURYLGHG�WKDW�1HZ�7ULJJHU�

RU�7LPHRXW�DQG�1HZ�

7ULJJHU�LV�HQDEOHG�DQG�D�

JRRG�UHDG�RU�WLPHRXW�KDV�

QRW�DOUHDG\�RFFXUUHG�

�
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6FDQQHU����DQG����6HWXS

1RWH��¦6FDQQHU����6HWXS§�DQG�¦6FDQQHU����6HWXS§�UHIHU�WR�VFDQ�KHDG����DQG�VFDQ�

KHDG����UHVSHFWLYHO\�DQG�DSSO\�WR�ERWK�,QGHSHQGHQW�DQG�6HTXHQFHG�PRGHV�

(QG�RI�5HDG�&\FOH

'HIDXOW�� 7LPHRXW

2SWLRQV�� 7LPHRXW��1HZ�7ULJJHU��7LPHRXW�	�1HZ�7ULJJHU

$OORZV�\RX�WR�FKRRVH�WKH�FRQGLWLRQV�WKDW�ZLOO�HQG�WKH�UHDG�F\FOH�IRU�VFDQ�KHDG�
����7KH�UHDG�F\FOH�LV�WKH�GXUDWLRQ�RI�WLPH�LQ�ZKLFK�WKH�GHFRGHU�FDQ�UHFHLYH�DQG�
SURFHVV�ODEHO�GDWD�ZKHQ�LQ�D�WULJJHULQJ�PRGH��([WHUQDO�RU�6HULDO��

1RWH��:KHQ�RSHUDWLQJ�LQ�&RQWLQXRXV�RU�&RQWLQXRXV����WKH�GHFRGHU�LV�DOZD\V�LQ�

WKH�UHDG�F\FOH��

6HOHFWLQJ� +DV�WKLV�HIIHFW�

7LPHRXW &DQ�HQG�WKH�UHDG�F\FOH�DIWHU�D�VSHFLILHG�SHULRG�RI�WLPH��DQG�LI�
QR�ODEHO�KDV�EHHQ�UHDG��FDXVHV�D�QRUHDG�PHVVDJH��LI�HQDEOHG��
WR�EH�WUDQVPLWWHG�

:LWK�HLWKHU�([WHUQDO�(GJH��6HULDO�'DWD��RU�6HULDO�'DWD�	�(GJH�
HQDEOHG��D�WLPHRXW�HQGV�WKH�UHDG�F\FOH��

:LWK�([WHUQDO�/HYHO�HQDEOHG��WKH�UHDG�F\FOH�GRHV�QRW�HQG�XQWLO�
WKH�IDOOLQJ�HGJH�WULJJHU�RFFXUV��DQG�WKH�QH[W�UHDG�F\FOH�GRHV�QRW�
EHJLQ�XQWLO�WKH�QH[W�ULVLQJ�HGJH�WULJJHU�

:LWK�&RQWLQXRXV�5HDG���2XWSXW�HQDEOHG��D�WLPHRXW�LQLWLDWHV�D�
QHZ�UHDG�F\FOH�DQG�DOORZV�WKH�VDPH�ODEHO�WR�EH�UHDG�DJDLQ�

1HZ�7ULJJHU (QGV�WKH�UHDG�F\FOH�DW�WKH�RFFXUUHQFH�RI�D�QHZ�WULJJHU�HYHQW��DQG�
LI�QR�ODEHO�KDV�EHHQ�UHDG��FDXVHV�D�QRUHDG�PHVVDJH��LI�HQDEOHG��
WR�EH�WUDQVPLWWHG�DW�WKH�RFFXUUHQFH�RI�WKH�QHZ�WULJJHU�HYHQW�

:LWK�HLWKHU�([WHUQDO�(GJH��6HULDO�'DWD��RU�6HULDO�'DWD�	�(GJH�
HQDEOHG��DQ�HGJH�RU�VHULDO�WULJJHU�HQGV�D�UHDG�F\FOH�DQG�
LQLWLDWHV�WKH�QH[W�UHDG�F\FOH��

:LWK�([WHUQDO�/HYHO�HQDEOHG��D�IDOOLQJ�HGJH�WULJJHU�HQGV�D�UHDG�
F\FOH��+RZHYHU��WKH�QH[W�UHDG�F\FOH�GRHV�QRW�EHJLQ�XQWLO�WKH�
RFFXUUHQFH�RI�WKH�QH[W�ULVLQJ�HGJH�WULJJHU�

7LPHRXW�	�
1HZ�7ULJJHU

�

(QGV�WKH�UHDG�F\FOH�XSRQ�D�WLPHRXW�RU�D�QHZ�WULJJHU��DQG�LI�QR�
ODEHO�KDV�EHHQ�UHDG��VHQGV�D�QRUHDG�PHVVDJH��LI�HQDEOHG��

:LWK�HLWKHU�(GJH��6HULDO��RU�6HULDO�	�(GJH�HQDEOHG��D�WLPHRXW��
DQ�HGJH�RU�VHULDO�WULJJHU��ZKLFKHYHU�FRPHV�ILUVW��HQGV�WKH�UHDG�
F\FOH��$Q�HGJH�RU�VHULDO�WULJJHU�DOVR�LQLWLDWHV�D�QHZ�UHDG�F\FOH�

:LWK�/HYHO�HQDEOHG��WKH�UHDG�F\FOH�GRHV�QRW�HQG�XQWLO�D�IDOOLQJ�
HGJH�RFFXUV��7KH�QH[W�UHDG�F\FOH�GRHV�QRW�EHJLQ�XQWLO�WKH�QH[W�
ULVLQJ�HGJH�WULJJHU�
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7LPHRXW��LQ����PV�LQFV�

'HIDXOW�� �����RQH�VHFRQG���&RUUHVSRQGV�WR������PV�GLVSOD\HG�LQ�WKH�PHQX�

2SWLRQV� ��WR��������'LYLGH�WKH�QXPEHU�HQWHUHG�RQ�WKH�FRPPDQG�OLQH�E\�

����IRU�WLPH�LQ�VHFRQGV�

1RWH��7LPHRXW�RU�7LPHRXW�	�1HZ�7ULJJHU�XQGHU�(QG�RI�5HDG�&\FOH��SDJH�������
PXVW�EH�HQDEOHG�IRU�7LPHRXW��LQ����PV�LQFV��WR�WDNH�HIIHFW�

$OORZV�\RX�WR�GHILQH�WKH�GXUDWLRQ�RI�WKH�WLPHRXW�SHULRG�IRU�VFDQ�KHDG����

6HULDO�7ULJJHU�&KDUDFWHU

6FDQQHU����'HIDXOW� �A@��&RUUHVSRQGV�WR��*6!�GLVSOD\HG�LQ�WKH�PHQX�

6FDQQHU����'HIDXOW� �AA��&RUUHVSRQGV�WR��56!�GLVSOD\HG�LQ�WKH�PHQX�

2SWLRQV�� $Q\�VLQJOH�$6&,,�FKDUDFWHU ��LQFOXGLQJ�FRQWURO�FKDUDFWHUV��H[FHSW�D�

18/����+���DQ�H[LVWLQJ�KRVW�FRPPDQG�FKDUDFWHU� ��RU�DQ�RQ�OLQH�

SURWRFRO�FKDUDFWHU��

$OORZV�\RX�WR�GHILQH�D�VLQJOH�$6&,,�FKDUDFWHU�DV�WKH�KRVW�VHULDO�WULJJHU�FKDU�
DFWHU�WKDW�LQLWLDWHV�WKH�UHDG�F\FOH��7KH�VHULDO�WULJJHU�LV�DQ�RQ�OLQH�KRVW�FRP�
PDQG�DQG�UHTXLUHV�WKH�VDPH�FRPPDQG�IRUPDW�DV�DOO�KRVW�FRPPDQGV��WKDW�
LV��WR�EH�HQWHUHG�ZLWKLQ�WKH���!�EUDFNHWV��

&RQWURO�FKDUDFWHUV�HQWHUHG�RQ�WKH�FRPPDQG�OLQH�DUH�GLVSOD\HG�LQ�WKH�PHQX�
DV�PQHPRQLF�FKDUDFWHUV��6HH�DQG�7DEOH $����¦$6&,,�7DEOH�ZLWK�&RQWURO�
&KDUDFWHUV�§�RQ�SDJH�$��

1RWH��6HULDO�'DWD��SDJH�������RU�6HULDO�'DWD�	�(GJH��SDJH�������PXVW�EH�
HQDEOHG�IRU�6HULDO�7ULJJHU�&KDUDFWHU�WR�WDNH�HIIHFW��¦1�$§�LV�GLVSOD\HG�LQ�WKH�

PHQX�ZKHQ�DOO�RWKHU�WULJJHULQJ�PRGHV�DUH�HQDEOHG�

1RUHDG�0HVVDJH�

'HIDXOW� 125($'

2SWLRQV� 8S�WR�VHYHQ�$6&,,�FKDUDFWHUV��H[FHSW�D�18/��

$OORZV�\RX�WR�GHILQH�DQ\�FRPELQDWLRQ�RI�$6&,,�FKDUDFWHUV��H[FHSW�D�18/��
XS�WR�VHYHQ�FKDUDFWHUV�DV�WKH�QRUHDG�PHVVDJH��

7KH�QRUHDG�PHVVDJH��LI�HQDEOHG�DQG�LI�QR�EDU�FRGH�ODEHO�KDV�EHHQ�GHFRGHG��
ZLOO�EH�WUDQVPLWWHG�WR�WKH�KRVW�DW�D�WLPHRXW�RU�WKH�HQG�RI�D�UHDG�F\FOH�

1RUHDG�0HVVDJH��HQDEOH�GLVDEOH�

'HIDXOW� (QDEOHG

2SWLRQV� (QDEOHG��'LVDEOHG

1RWH��,I�1RUHDG�2XWSXW�LV�HQDEOHG��WKH�QRUHDG�PHVVDJH�ZLOO�RQO\�RXWSXW�LI�%DU�
&RGH�2XWSXW�LV�DOVR�HQDEOHG�

���)RU�H[DPSOH��DVVLJQLQJ�DQ�XSSHU�FDVH�'�ZRXOG�QXOOLI\�WKH��'!��(QWHU�0HQX�&RQILJXUDWLRQ��
FRPPDQG��)RU�D�OLVW�RI�RSHUDWLRQDO�FRPPDQGV�XVHG�E\�WKH�GHFRGHU��VHH�WDEOH�����RQ�SDJH�����
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6FDQQHU�,GHQWLILHU

6FDQQHU����'HIDXOW���

6FDQQHU����'HIDXOW���

2SWLRQV� 2QH�RU�WZR�$6&,,�FKDUDFWHUV �

$OORZV�\RX�WR�GHILQH�DQ�LGHQWLILHU�ZKLFK��ZKHQ�HQDEOHG��ZLOO�EH�DSSHQGHG�WR�
WKH�IURQW�RI�HDFK�JRRG�UHDG�RU�QRUHDG��)RU�H[DPSOH��D�GHFRGHG�ODEHO�VXFK�
DV��������ZLOO�DSSHDU�DV����������LI�UHDG�E\�VFDQ�KHDG����RU����������LI�
UHDG�E\�VFDQ�KHDG�����

1RWH��%H�FHUWDLQ�WKDW�WKH�FKDUDFWHU�V��KDV�QRW�EHHQ�DVVLJQHG�WR�DQ\�RWKHU�FRPPDQG�

�3UHVV�63�WR�DGYDQFH�WR�6FDQQHU�,GHQWLILHU�>HQDEOH�GLVDEOH@�

6FDQQHU�,GHQWLILHU�>HQDEOH�GLVDEOH@
'HIDXOW� (QDEOHG

2SWLRQV� �(QDEOHG��'LVDEOHG

%DU�&RGH�2XWSXW
'HIDXOW� (QDEOHG

2SWLRQV� (QDEOHG��'LVDEOHG

$OORZV�\RX�WR�FKRRVH�ZKHWKHU�RU�QRW�WR�VHQG�ODEHO�GDWD��RU�QRUHDGV��WR�WKH�
KRVW��:KHQ�GLVDEOHG��D�ODEHO�LV�GHFRGHG�DQG�WKH�UHDG�F\FOH�WUDQVSLUHV�DV�
XVXDO��EXW�QHLWKHU�ODEHO�GDWD�QRU�WKH�QRUHDG�PHVVDJH�LV�WUDQVPLWWHG�WR�WKH�
KRVW��$OO�GHFRGHU�FRXQWHUV�DUH�XSGDWHG��DQG�WKH�QXPEHU�RI�JRRG�UHDGV�RU�
QRUHDGV�FDQ�EH�REWDLQHG�YLD�RSHUDWLRQDO�FRPPDQGV�

:KHQ�WR�2XWSXW
'HIDXOW� $V�6RRQ�$V�3RVVLEOH

2SWLRQV� $V�6RRQ�$V�3RVVLEOH��(QG�RI�5HDG�&\FOH

$OORZV�\RX�WR�FKRRVH�ZKHQ�EDU�FRGH�GDWD�LV�VHQW�WR�WKH�KRVW� �

1XPEHU�RI�5HDGV�%HIRUH�D�*RRG�'HFRGH
'HIDXOW�� �

2SWLRQV�� ��WR���

$OORZV�\RX�WR�VHOHFW�WKH�QXPEHU�RI�JRRG�UHDGV��IURP���WR�����UHTXLUHG�SHU�
ODEHO�EHIRUH�D�JRRG�GHFRGH�RXWSXW�

1RWH��%H�VXUH�WR�VHW�WKH�YDOXH�ZLWKLQ�WKH�GHWHUPLQHG�VFDQ�UDWH�IRU�WKH�VFDQQLQJ�VHWXS�VR�
WKDW�WKH�GHFRGHU�LV�FDSDEOH�RI�VFDQQLQJ�D�ODEHO�WKH�UHTXLUHG�QXPEHU�RI�WLPHV��

6HOHFWLQJ� +DV�WKLV�HIIHFW�

$V�6RRQ�$V�3RVVLEOH &DXVHV�EDU�FRGH�GDWD��JRRG�UHDGV��WR�EH�
WUDQVPLWWHG�LPPHGLDWHO\�XSRQ�D�JRRG�GHFRGH�

(QG�RI�5HDG�&\FOH &DXVHV�EDU�FRGH�GDWD�RXWSXW�WR�EH�GHOD\HG�XQWLO�WKH�
HQG�RI�WKH�UHDG�F\FOH�
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&RGH�7\SHV�0HQX
7KH�&RGH�7\SHV�PHQX�DOORZV�\RX�WR�FKRRVH�DPRQJ�ILYH�EDU�FRGH�W\SHV�
DQG�GHILQH�WKHLU�SDUDPHWHUV�

)LJXUH������&RGH�7\SHV�0HQX�6WUXFWXUH

&RGH���

¤ (QDEOHG
¤ 'LVDEOHG

6WDWXV

¤ (QDEOHG
¤ 'LVDEOHG

1DUURZ�0DUJLQV

&RGH�7\SHV
¤ %ROG�WH[W�UHSUHVHQWV�GHIDXOW�VHWWLQJV�

&KHFN�'LJLW

¤ 'LVDEOHG
¤ (QDEOHG

&KHFN�'LJLW�

2XWSXW

¤ 'LVDEOHG
¤ (QDEOHG

)L[HG�&RGH�

/HQJWK

¤ 'LVDEOHG
¤ (QDEOHG

&RGH�/HQJWK

¤ ��
¤ 8VHU�'HILQDEOH
���WR����

&RGH���

6WDWXV

¤ 'LVDEOHG
¤ (QDEOHG

6WDUW�	�

6WRS�0DWFK

¤ (QDEOHG
¤ 'LVDEOHG

6WDUW�	�6WRS�

2XWSXW

¤ (QDEOHG
¤ 'LVDEOHG

)L[HG�&RGH�

/HQJWK

¤ 'LVDEOHG
¤ (QDEOHG

&RGH�/HQJWK

¤ ��
¤ 8VHU�
'HILQDEOH
���WR����

&RGDEDU

6WDWXV

¤ 'LVDEOHG
¤ (QDEOHG

&KHFN�'LJLW

¤ 'LVDEOHG
¤ (QDEOHG

&KHFN�'LJLW�

2XWSXW

¤ 'LVDEOHG
¤ (QDEOHG

&RGH�/HQJWK���

¤ ��
¤ 8VHU�'HILQDEOH
�HYHQ����WR����

&RGH�/HQJWK���

¤ �
¤ 8VHU�'HILQDEOH
�HYHQ����WR����

,���RI��

6WDWXV

¤ 'LVDEOHG
¤ (QDEOHG

)L[HG�&RGH�/HQJWK

¤ 'LVDEOHG
¤ (QDEOHG

&RGH�/HQJWK

¤ ��
¤ 8VHU�'HILQDEOH����WR����

&RGH����

6WDWXV

¤ 'LVDEOHG
¤ (QDEOHG

($1

¤ 'LVDEOHG
¤ (QDEOHG

6XSSOHPHQWDOV

¤ 'LVDEOHG
¤ (QDEOHG
¤ 5HTXLUHG

83&

6HSDUDWRU

¤ (QDEOHG
¤ 'LVDEOHG

6HSDUDWRU�

�FKDUDFWHU�

¤ ���FRPPD�
¤ 8VHU�'HILQDEOH
�$6&,,�FKDU��

/DUJH�

,QWHUFKDU�*DS

¤ 'LVDEOHG
¤ (QDEOHG

/DUJH�,QWHUFKDU�

*DS

¤ 'LVDEOHG
¤ (QDEOHG

6WDWXV

¤ 'LVDEOHG
¤ (QDEOHG

6FDQQHU���

6FDQQHU���

&RGDEDU

¤ 'LVDEOHG
¤ (QDEOHG

,���RI��

¤ 'LVDEOHG
¤ (QDEOHG

83&

¤ 'LVDEOHG
¤ (QDEOHG

&RGH����

¤ 'LVDEOHG
¤ (QDEOHG
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1RWH��2SWLRQV�OLVWHG�LQ�WKH�FRPPDQG�OLQH�GR�QRW�DOZD\V�DSSHDU�LQ�WKH�VDPH�
RUGHU�DV�WKRVH�SRVWHG�LQ�WKH�ILUVW�FROXPQ�RI�WKH�PHQX�

2SWLRQV�FDQ�EH�GHILQHG�IRU�DQ\�EDU�FRGH�W\SH�ZKHWKHU�RU�QRW�WKH�EDU�FRGH�
LWVHOI�LV�HQDEOHG�DW�WKH�WLPH�

6FDQQHU���
1RWH��$OO�LQGLYLGXDO�FRGH�ILHOGV��&KHFN�'LJLW��&RGH�/HQJWK��HWF���IRU�ERWK�VFDQ�

KHDG����DQG�VFDQ�KHDG����DUH�FRQILJXUHG�LQ�WKH�VFDQQHU����FRPPDQG�OLQH�

1DUURZ�0DUJLQV
'HIDXOW� 'LVDEOHG

2SWLRQV�� 'LVDEOHG��(QDEOHG

:KHQ�HQDEOHG��WKH�GHFRGHU�FDQ�UHDG�ODEHOV�ZLWK�TXLHW�]RQHV�DV�VPDOO�DV�ILYH�
WLPHV�WKH�ZLGWK�RI�WKH�QDUURZ�EDU�HOHPHQW��:KHQ�GLVDEOHG��WKH�UHODWLYH�ZLGWK�RI�
TXLHW�]RQHV�WR�WKH�QDUURZ�EDU�HOHPHQW�LV����WR����

$�TXLHW�]RQH�LV�WKH�PLQLPXP�VSDFH�DW�WKH�OHDGLQJ�DQG�WUDLOLQJ�HQGV�RI�D�ODEHO��
ZKHQ�1DUURZ�0DUJLQV�LV�HQDEOHG�

&RGH���

6WDWXV

'HIDXOW� (QDEOHG

2SWLRQV� (QDEOHG��'LVDEOHG

&KHFN�'LJLW

'HIDXOW� 'LVDEOHG

2SWLRQV� 'LVDEOHG��(QDEOHG

&RGH����LV�VHOI�FKHFNLQJ�DQG�GRHV�QRW�QRUPDOO\�UHTXLUH�D�FKHFN�GLJLW��+RZ�
HYHU��IRU�DGGLWLRQDO�GDWD�LQWHJULW\��D�0RGXOXV����FKHFN�GLJLW�FDQ�EH�DGGHG�WR�
WKH�EDU�FRGH�PHVVDJH��:LWK�&KHFN�'LJLW�DQG�DQ�([WHUQDO�RU�6HULDO�WULJJHU�
RSWLRQ�HQDEOHG��VHH�¦6\VWHP�7ULJJHU�7\SH§�RQ�SDJH��������DQ�LQYDOLG�FKHFN�
GLJLW�FDOFXODWLRQ�ZLOO�FDXVH�D�QRUHDG�PHVVDJH�WR�EH�WUDQVPLWWHG�DW�WKH�HQG�RI�
WKH�UHDG�F\FOH�

&KHFN�'LJLW�2XWSXW

'HIDXOW� 'LVDEOHG

2SWLRQV�� 'LVDEOHG��(QDEOHG

:KHQ�HQDEOHG��WKH�FKHFN�GLJLW�FKDUDFWHU�LV�VHQW�DORQJ�ZLWK�WKH�ODEHO�GDWD��
:KHQ�GLVDEOHG��ODEHO�GDWD�LV�VHQW�ZLWKRXW�WKH�FKHFN�GLJLW�

/DUJH�,QWHUFKDUDFWHU�*DS

'HIDXOW� 'LVDEOHG

2SWLRQV� 'LVDEOHG��(QDEOHG
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:KHQ�HQDEOHG��WKH�GHFRGHU�FDQ�UHDG�ODEHOV�ZLWK�JDSV�EHWZHHQ�EDU�FRGH�
FKDUDFWHUV�H[FHHGLQJ�WKUHH�WLPHV�WKH�QDUURZ�HOHPHQW�ZLGWK��

)L[HG�&RGH�/HQJWK

'HIDXOW� 'LVDEOHG

2SWLRQV� 'LVDEOHG��(QDEOHG

:KHQ�HQDEOHG��LQFUHDVHV�GDWD�LQWHJULW\�E\�HQVXULQJ�WKDW�RQO\�RQH�ODEHO�
OHQJWK�ZLOO�EH�DFFHSWHG�

&RGH�/HQJWK

'HIDXOW� ��

2SWLRQV� ��WR���

1RWH��)L[HG�&RGH�/HQJWK�PXVW�EH�HQDEOHG�IRU�&RGH�/HQJWK�WR�WDNH�HIIHFW�

$OORZV�\RX�WR�VSHFLI\�WKH�H[DFW�QXPEHU�RI�FKDUDFWHUV�WKDW�WKH�GHFRGHU�ZLOO�
UHFRJQL]H��WKLV�GRHV�QRW�LQFOXGH�VWDUW�DQG�VWRS���7KH�GHFRGHU�ZLOO�LJQRUH�DQ\�
FRGH�QRW�KDYLQJ�WKH�VSHFLILHG�OHQJWK�

&RGDEDU

6WDWXV

'HIDXOW�� 'LVDEOHG

2SWLRQV�� 'LVDEOHG��(QDEOHG

6WDUW�	�6WRS�0DWFK

'HIDXOW� (QDEOHG

2SWLRQV� (QDEOHG��'LVDEOHG

5HTXLUHV�WKH�&RGDEDU�VWDUW�DQG�VWRS�FKDUDFWHUV��D��E��F��RU�G��WR�PDWFK�
EHIRUH�D�YDOLG�UHDG�FDQ�RFFXU�

6WDUW�	�6WRS�2XWSXW

'HIDXOW� (QDEOHG

2SWLRQV� (QDEOHG��'LVDEOHG

$OORZV�WKH�VWDUW�DQG�VWRS�FKDUDFWHUV�WR�EH�WUDQVPLWWHG�ZLWK�EDU�FRGH�GDWD��

/DUJH�,QWHUFKDUDFWHU�*DS

'HIDXOW� 'LVDEOHG

2SWLRQV� 'LVDEOHG��(QDEOHG

:KHQ�HQDEOHG��WKH�GHFRGHU�FDQ�UHDG�ODEHOV�ZLWK�JDSV�EHWZHHQ�EDU�FRGH�
FKDUDFWHUV�H[FHHGLQJ�WKUHH�WLPHV�WKH�QDUURZ�HOHPHQW�ZLGWK��

)L[HG�&RGH�/HQJWK

'HIDXOW� 'LVDEOHG

2SWLRQV� 'LVDEOHG��(QDEOHG

:KHQ�HQDEOHG��LQFUHDVHV�GDWD�LQWHJULW\�E\�HQVXULQJ�WKDW�RQO\�RQH�ODEHO�
OHQJWK�ZLOO�EH�DFFHSWHG�
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&RGH�/HQJWK

'HIDXOW� ��

2SWLRQV� ��WR���

1RWH��)L[HG�&RGH�/HQJWK�PXVW�EH�HQDEOHG�IRU�&RGH�/HQJWK�WR�WDNH�HIIHFW�

$OORZV�\RX�WR�VSHFLI\�WKH�H[DFW�QXPEHU�RI�FKDUDFWHUV�WKDW�WKH�GHFRGHU�ZLOO�
UHFRJQL]H��WKLV�GRHV�QRW�LQFOXGH�VWDUW�DQG�VWRS���7KH�GHFRGHU�ZLOO�LJQRUH�DQ\�
FRGH�QRW�KDYLQJ�WKH�VSHFLILHG�OHQJWK�

,QWHUOHDYHG���RI��

6WDWXV

'HIDXOW� 'LVDEOHG

2SWLRQV�� 'LVDEOHG��(QDEOHG

1RWH��%HFDXVH�I���RI���LV�D�FRQWLQXRXV�FRGH��LW�LV�SURQH�WR�VXEVWLWXWLRQ�HUURUV��
+HQFH��D�FRGH�OHQJWK�PXVW�EH�GHILQHG�DQG�D�EDU�FRGH�ODEHO�FRQWDLQLQJ�DQ�HYHQ�

QXPEHU�RI�GLJLWV�PXVW�EH�XVHG��,W�LV�DOVR�UHFRPPHQGHG�WKDW�D�0RGXOXV����FKHFN�

GLJLW�EH�XVHG�WR�HQVXUH�WKH�EHVW�SRVVLEOH�GDWD�LQWHJULW\�

&KHFN�'LJLW

'HIDXOW� 'LVDEOHG

2SWLRQV� 'LVDEOHG��(QDEOHG

I���RI���XVHV�D�0RGXOXV����FKHFN�GLJLW�

&KHFN�'LJLW�2XWSXW

'HIDXOW� 'LVDEOHG

2SWLRQV� 'LVDEOHG��(QDEOHG

:KHQ�HQDEOHG��WKH�FKHFN�GLJLW�FKDUDFWHU�LV�VHQW�DORQJ�ZLWK�WKH�ODEHO�GDWD��
:KHQ�GLVDEOHG��ODEHO�GDWD�LV�VHQW�ZLWKRXW�WKH�FKHFN�GLJLW�

&RGH�/HQJWK���

'HIDXOW� ��

2SWLRQV� ��WR�����(YHQ�QXPEHUV�RQO\��,I�\RX�HQWHU�DQ�RGG�QXPEHU��WKH�

GHFRGHU�ZLOO�XVH�WKH�QH[W�ORZHU�QXPEHU��

1RWH��:LWK�I���RI����WZR�FRGH�OHQJWKV�FDQ�EH�GHILQHG��:KHQ�XVLQJ�RQO\�RQH�ODEHO�

OHQJWK�LQ�DQ�DSSOLFDWLRQ��ZH�UHFRPPHQG�VHWWLQJ�&RGH�/HQJWK����WR���WR�HQVXUH�GDWD�

LQWHJULW\��,I�D�FKHFN�GLJLW�LV�XVHG��LW�PXVW�EH�LQFOXGHG�LQ�WKH�FRGH�OHQJWK�FRXQW�

&RGH�/HQJWK���

'HIDXOW�� �

2SWLRQV� ��WR�����(YHQ�QXPEHUV�RQO\��,I�\RX�HQWHU�DQ�RGG�QXPEHU��WKH�

GHFRGHU�ZLOO�XVH�WKH�QH[W�ORZHU�QXPEHU��
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6WDWXV

'HIDXOW� 'LVDEOHG

2SWLRQV� 'LVDEOHG��(QDEOHG

:KHQ�HQDEOHG��WKH�GHFRGHU�ZLOO�UHDG�83&�YHUVLRQ�$�DQG�83&�YHUVLRQ�(�RQO\� �

($1

'HIDXOW� 'LVDEOHG

2SWLRQV� 'LVDEOHG��(QDEOHG

1RWH��83&�PXVW�EH�HQDEOHG�IRU�($1�WR�WDNH�HIIHFW�

:KHQ�HQDEOHG��WKH�GHFRGHU�FDQ�UHDG�83&�YHUVLRQ�$��83&�YHUVLRQ�(��($1�
����DQG�($1����,W�FDQ�DOVR�DSSHQG�D�OHDGLQJ�]HUR�WR�83&�YHUVLRQ�$�ODEHO�
LQIRUPDWLRQ�DQG�WUDQVPLW����GLJLWV��,I�\RX�GR�QRW�ZDQW�WR�WUDQVPLW����GLJLWV�
ZKHQ�UHDGLQJ�83&�YHUVLRQ�$�ODEHOV��GLVDEOH�($1�

6XSSOHPHQWDOV

'HIDXOW� 'LVDEOHG

2SWLRQV� 'LVDEOHG��(QDEOHG��5HTXLUHG

1RWH��1DUURZ�0DUJLQV�PXVW�EH�HQDEOHG�LI�WKH�JDS�EHWZHHQ�WKH�VWDQGDUG�FRGH�DQG�
WKH�VXSSOHPHQWDO�FRGH�LV�EHWZHHQ�����DQG�������LQ�UHODWLRQ�WR�QDUURZ�EDU�ZLGWK��

:KHQ�VHW�WR�(QDEOHG��WKH�GHFRGHU�FDQ�UHDG�VXSSOHPHQWDO�EDU�FRGH�GDWD�
WKDW�KDV�EHHQ�DSSHQGHG�WR�WKH�VWDQGDUG�83&�RU�($1�FRGHV�DQG�WUHDWV�WKDW�
GDWD�DV�D�VHSDUDWH�ODEHO�

:KHQ�VHW�WR�5HTXLUHG��WKH�GHFRGHU�WUHDWV�WKH�VXSSOHPHQWDO�GDWD�DQG�WKH�
EDU�FRGH�ODEHO�DV�D�VLQJOH�ODEHO��6XSSOHPHQWDO�GDWD�PXVW�EH�IRXQG�RU�D�
QRUHDG�ZLOO�UHVXOW�

6HSDUDWRU

'HIDXOW� (QDEOHG

2SWLRQV� (QDEOHG��'LVDEOHG

:KHQ�HQDEOHG��WKH�GHFRGHU�LQVHUWV�D�6HSDUDWRU�FKDUDFWHU�EHWZHHQ�WKH�
VWDQGDUG�83&�RU�($1�FRGH�DQG�WKH�VXSSOHPHQWDO�FRGH�

6HSDUDWRU��FKDUDFWHU�

'HIDXOW� ���FRPPD�

2SWLRQV� $Q\�$6&,,�FKDUDFWHU�

$OORZV�\RX�WR�GHILQH�WKH�VHSDUDWRU�FKDUDFWHU�EHWZHHQ�WKH�VWDQGDUG�83&�RU�
($1�FRGH�DQG�WKH�VXSSOHPHQWDO�FRGH�
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&RGH����

6WDWXV

'HIDXOW� 'LVDEOHG

2SWLRQV� 'LVDEOHG��(QDEOHG

)L[HG�&RGH�/HQJWK

'HIDXOW� 'LVDEOHG

2SWLRQV� 'LVDEOHG��(QDEOHG

$OORZV�\RX�WR�LQFUHDVH�GDWD�LQWHJULW\�E\�HQVXULQJ�WKDW�RQO\�RQH�ODEHO�OHQJWK�
ZLOO�EH�DFFHSWHG�

&RGH�/HQJWK

'HIDXOW� ��

2SWLRQV� ��WR���

1RWH��)L[HG�&RGH�/HQJWK�PXVW�EH�HQDEOHG�IRU�&RGH�/HQJWK�WR�WDNH�HIIHFW�

$OORZV�\RX�WR�VSHFLI\�WKH�H[DFW�QXPEHU�RI�FKDUDFWHUV�WKDW�WKH�GHFRGHU�ZLOO�UHF�
RJQL]H��7KH�GHFRGHU�ZLOO�LJQRUH�DQ\�FRGH�QRW�KDYLQJ�WKH�VSHFLILHG�OHQJWK�

6FDQQHU����
1RWH��$OO�LQGLYLGXDO�FRGH�ILHOGV��&KHFN�'LJLW��&RGH�/HQJWK��HWF���IRU�ERWK�VFDQ�
KHDG����DQG�VFDQ�KHDG����DUH�FRQILJXUHG�LQ�WKH�VFDQQHU�����FRPPDQG�OLQH�

&RGH���

'HIDXOW� (QDEOHG

2SWLRQV� (QDEOHG��'LVDEOHG

&RGDEDU

'HIDXOW� 'LVDEOHG

2SWLRQV� 'LVDEOHG��(QDEOHG

,���RI��

'HIDXOW� 'LVDEOHG

2SWLRQV� 'LVDEOHG��(QDEOHG

83&

'HIDXOW� 'LVDEOHG

2SWLRQV� 'LVDEOHG��(QDEOHG

&RGH����

'HIDXOW� 'LVDEOHG

2SWLRQV� 'LVDEOHG��(QDEOHG
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8VHU�2XWSXWV�0HQX
7KH�8VHU�2XWSXWV�PHQX�DOORZV�\RX�WR�FRQILJXUH�WKH�GHFRGHU©V�RXWSXW�

)LJXUH������8VHU�2XWSXWV�0HQX�6WUXFWXUH

%HHSHU
'HIDXOW� 2Q�*RRG

2SWLRQV� 2Q�*RRG��2Q�1RUHDG��'LVDEOHG

$�EHHS�VRXQGV�DIWHU�HDFK�JRRG�UHDG�RI�D�EDU�FRGH�ODEHO��DIWHU�HDFK�QRUHDG��
RU�QRW�DW�DOO��DFFRUGLQJ�WR�WKH�VHWWLQJ�

1RWH��7KH�EHHS�SHULRG�ZLOO�EH�VKRUW�IRU�WULJJHUHG�PRGHV�ZKHUH�D�QHZ�WULJJHU�
RFFXUV�LPPHGLDWHO\�RU�WKH�RXWSXW�LV�GHOD\HG�WR�WKH�HQG�RI�WKH�UHDG�F\FOH�RQ�HGJH�

DQG�VHULDO�WULJJHUV�

%HHSHU�9ROXPH
'HIDXOW� /HYHO��

2SWLRQV� /HYHO����/HYHO����/HYHO����/HYHO����/HYHO��

%HHSHU�6SHHG
'HIDXOW� )DVW

2SWLRQV� )DVW��6ORZ

%HHSHU�

6WDWXV

¤ 2Q�*RRG
¤ 2Q�1RUHDG
¤ 'LVDEOHG

%HHSHU�

9ROXPH

¤ /HYHO��
¤ /HYHO��
¤ /HYHO��
¤ /HYHO��
¤ /HYHO��

)XOO�6FUHHQV

¤ (QDEOHG
¤ 'LVDEOHG

8VHU�2XWSXWV ¤ %ROG�WH[W�UHSUHVHQWV�GHIDXOW�VHWWLQJV�

/DVHU�2Q�2II

¤ 'LVDEOHG
¤ (QDEOHG

5HYHUVH�

9LGHR

¤ 'LVDEOHG
¤ (QDEOHG

'DWD�/LQH�

3RODULW\

¤ 3RVLWLYH
¤ 1HJDWLYH

5HOD\�'ULYHU�

8VDJH

¤ *RRG�5HDG
¤ 1RUHDG

&RPPDQG�

6WDUW�&KDUDFWHU

¤ �
¤ 8VHU�'HILQDEOH
�$6&,,�FKDU��

'DWD�/LQH�

3XOVH�:LGWK

¤ ���PV
¤ 8VHU�'HILQDEOH
���WR�����

%HHSHU�

6SHHG

¤ )DVW
¤ 6ORZ

'DWD�/LQH�

8VDJH

¤ *RRG�5HDG
¤ 1RUHDG

�'LYLGH�WKH�QXPEHU�HQWHUHG�RQ�WKH�FRPPDQG�OLQH�E\�����IRU�WLPH�LQ�V HFRQGV�
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$OORZV�\RX�WR�VHW�WKH�UHODWLYH�WLPH�IRU�WKH�EHHSHU�WR�UHVSRQG��:KHQ�6ORZ�LV�
HQDEOHG�WKH�EHHSHU�WDNHV�DSSUR[LPDWHO\����PV�WR�VRXQG��,I�\RXU�DSSOLFDWLRQ�
UHTXLUHV�D�TXLFNHU�UHVSRQVH�WKDQ����PV��HQDEOH�)DVW�

)XOO�6FUHHQV
'HIDXOW�� (QDEOHG

2SWLRQV�� (QDEOHG��'LVDEOHG

:KHQ�HQDEOHG��WKH�IXOO�PHQX�VFUHHQ�LV�GLVSOD\HG��:KHQ�GLVDEOHG��RQO\�WKH�
FRPPDQG�OLQH�LV�GLVSOD\HG�

/DVHU�2Q�2II
'HIDXOW�� 'LVDEOHG

2SWLRQV�� 'LVDEOHG��(QDEOHG

1RWH��$�VHULDO�RU�H[WHUQDO�WULJJHU��VHH�¦6\VWHP�7ULJJHU�7\SH�§�RQ�SDJH�������
PXVW�EH�HQDEOHG�IRU�/DVHU�2Q�2II�WR�WDNH�HIIHFW�

:KHQ�HQDEOHG��WKH�ODVHU�LV�21�RQO\�GXULQJ�WKH�UHDG�F\FOH��:KHQ�GLVDEOHG��
WKH�ODVHU�RSHUDWHV�FRQWLQXRXVO\�

1RWH��/DVHU�2Q�2II�GRHV�QRW�UHODWH�WR�WKH��+!��(QDEOH�/DVHU�6FDQQLQJ��RU��,!�
�'LVDEOH�/DVHU�6FDQQLQJ��RSHUDWLRQDO�FRPPDQGV�LQ�¦'HYLFH�&RQWURO�&RPPDQGV�§�

RQ�SDJH�����

5HYHUVH�9LGHR
'HIDXOW�� 'LVDEOHG

2SWLRQV�� 'LVDEOHG��(QDEOHG

:KHQ�HQDEOHG��WKH�GHFRGHU�ZLOO�UHDG�EDU�FRGH�ODEHOV�ZLWK�EDUV�WKDW�DUH�
OLJKWHU�LQ�FRORU�WKDQ�WKHLU�FRUUHVSRQGLQJ�EDFNJURXQGV�

5HOD\�'ULYHU�8VDJH
'HIDXOW�� *RRG�5HDG

2SWLRQV�� *RRG�5HDG��1RUHDG

$OORZV�\RX�WR�GHWHUPLQH�ZKHWKHU�WKH�RFFXUUHQFH�RI�D�JRRG�UHDG�RU�D�QRUHDG�
ZLOO�RXWSXW�D�77/�SXOVH�RI��9��

,I�DQG�RQO\�LI�WKH�GHFRGHU�LV�FRQILJXUHG�IRU�6HTXHQFHG�DQG�2QH�/DEHO��WKH�
SXOVH�ZLOO�RXWSXW�WR�SLQ���RQ�WULJJHU�FRQQHFWRU����

$OO�RWKHU�FRQILJXUDWLRQV�ZLOO�GLUHFW�WKH�RXWSXW�WR�SLQV���DQG���RQ�WKH����SLQ�
KRVW�SRUW���6HH�WKH�IROORZLQJ�LWHP��¦'DWD�/LQH�8VDJH�§�
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'DWD�/LQH�8VDJH
'HIDXOW�� *RRG�5HDG

2SWLRQV�� *RRG�5HDG��1RUHDG

$OORZV�\RX�WR�GHWHUPLQH�ZKHWKHU�WKH�RFFXUUHQFH�RI�D�JRRG�UHDG�RU�D�QRUHDG�
ZLOO�RXWSXW�D�77/�SXOVH�RI��9�

,I�WKH�GHFRGHU�LV�FRQILJXUHG�IRU�,QGHSHQGHQW�RU�LI�FRQILJXUHG�IRU�6HTXHQFHG�
DQG�7ZR�/DEHOV��WKH�SXOVH�ZLOO�EH�VHQW�WR�WKH�KRVW�YLD�SLQ����IRU�VFDQ�KHDG�
����RU�SLQ����IRU�VFDQ�KHDG�����RQ�WKH����SLQ�KRVW�SRUW�

'DWD�/LQH�3RODULW\
'HIDXOW�� 3RVLWLYH

2SWLRQV�� 3RVLWLYH��1HJDWLYH

$OORZV�\RX�WR�FKRRVH�EHWZHHQ�SRVLWLYH�DQG�QHJDWLYH�RXWSXW�VLJQDOV�WR�SLQV���
DQG���RQ�WKH�KRVW�FRQQHFWRU�DQG�SLQ���RQ�WULJJHU�FRQQHFWRU����

'DWD�/LQH�3XOVH�:LGWK
'HIDXOW�� ������PV�

2SWLRQV�� ��WR���������PV�WR������VHFRQGV�

$OORZV�\RX�WR�FKDQJH�WKH�GXUDWLRQ�RI�WKH�SXOVHV�DSSOLHG�WR�SLQV���DQG���RQ�
WKH�KRVW�FRQQHFWRU�DQG�SLQ���RQ�WULJJHU�FRQQHFWRU����

&DXWLRQ��7RR�ZLGH�RI�D�SXOVH�FDQ�FDXVH�PLVVHG�ODEHOV��HVSHFLDOO\�LI�LW�H[FHHGV�
(QG�RI�5HDG�&\FOH�7LPHRXW��VHH�SDJH�������

&RPPDQG�6WDUW�&KDUDFWHU
'HIDXOW�� �

2SWLRQV�� $Q\�$6&,,�FKDUDFWHU�

$OORZV�\RX�WR�GHILQH�D�QHZ�$6&,,�VWDUW�FKDUDFWHU�LQ�D�VHULDO�FRPPDQG�
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5DVWHU�6HWXS�0HQX
1RWH��5DVWHU�6HWXS�LV�DSSOLFDEOH�WR�WKH�06������UDVWHU�VFDQ�KHDG�RQO\�

7KH�5DVWHU�6HWXS�PHQX�DOORZV�\RX�WR�VHW�WRS�DQG�ERWWRP�RIIVHW�YDOXHV�DV�
ZHOO�DV�WKH�UDVWHU�PRWRU�VSHHG�

)LJXUH������5DVWHU�6HWXS�0HQX�6WUXFWXUH

6WDWXV
'HIDXOW�� (QDEOHG

2SWLRQV�� (QDEOHG��'LVDEOHG

)RU�DGGLWLRQDO�LQIRUPDWLRQ�RQ�UDVWHU�VHWXS�VHH�\RXU�UDVWHU�VFDQ�KHDG�XVHU�
PDQXDO�

�SDJH������

6WDWXV

¤ (QDEOHG
¤ 'LVDEOHG

�SDJH������

7RS�2IIVHW�LQ�

'HJUHHV

¤ �
¤ 8VHU�
'HILQDEOH
���WR����

�SDJH������

%RWWRP�2IIVHW�LQ�

'HJUHHV

¤ ��
¤ 8VHU�'HILQDEOH
���WR����

�SDJH������

6ZHHSV�SHU�

6HFRQG

¤ ��
¤ 8VHU�
'HILQDEOH
���WR�����

5DVWHU�6HWXS ¤ %ROG�WH[W�UHSUHVHQWV�GHIDXOW�VHWWLQJV�

7DEOH������5DVWHU�6HWWLQJV

5DVWHU�
$UF

�6ZHHSV�SHU�6HFRQG

0LQLPXP
0D[LPX

P

�� � ���

�� � ��

��� � ��

��� � ��

��� � ��

��� � ��

��� � ��

��� � ��

��� � ��

��� � ��

%RWWRP�
2IIVHW� ����

7RS�
2IIVHW� ���

06������5DVWHU
6FDQ�+HDG

)LJXUH������5DVWHU�6ZHHS�$UF



5DVWHU�6HWXS�0HQX

06������'XDO�+HDG�'HFRGHU�8VHU©V�0DQXDO ����

�
¤
0
H
Q
X
�&
R
Q
ILJ

�

7RS�2IIVHW�LQ�'HJUHHV �
'HIDXOW�� ���GHJUHHV�

2SWLRQV�� ��WR�����LQ�RQH�GHJUHH�LQFUHPHQWV��

1RWH��7KH�WRS�RIIVHW�PXVW�DOZD\V�EH�OHVV�WKDQ�WKH�ERWWRP�RIIVHW�RU�WKH�UHVXOWLQJ�

DUF�ZLOO�EH���GHJUHHV�

7RS�2IIVHW�LQ�'HJUHHV��WRJHWKHU�ZLWK�%RWWRP�2IIVHW�LQ�'HJUHHV��DOORZV�\RX�
WR�VHW�WKH�UDVWHU�VZHHS�DUF���6HH�ILJXUH�����RQ�SDJH ������

%RWWRP�2IIVHW�LQ�'HJUHHV
'HIDXOW�� ����GHJUHHV�

2SWLRQV�� ��WR�����LQ�RQH�GHJUHH�LQFUHPHQWV�

1RWH��7KH�ERWWRP�RIIVHW�PXVW�DOZD\V�EH�JUHDWHU�WKDQ�WKH�WRS�RIIVHW�RU�WKH�UHVXOWLQJ�

DUF�ZLOO�EH���GHJUHHV�

%RWWRP�2IIVHW�LQ�'HJUHHV��WRJHWKHU�ZLWK�7RS�2IIVHW�LQ�'HJUHHV��DOORZV�\RX�WR�
VHW�WKH�UDVWHU�VZHHS�DUF��6HH�ILJXUH�����RQ�SDJH �����

6ZHHSV�SHU�6HFRQG
'HIDXOW�� ��

2SWLRQV�� ��WR����

$OORZV�\RX�WR�FRQWURO�WKH�UDVWHU�PRWRU�VSHHG��$�¦VZHHS§�LV�GHILQHG�DV�D�VLQ�
JOH�SDVV��XS�RU�GRZQ��GHVFULELQJ�WKH�UDVWHU�LPDJH�

7DEOH�$����¦5DVWHU�6HWWLQJV�§�RQ�SDJH�$����VKRZV�PLQLPXP�DQG�PD[LPXP�
SRVVLEOH�VZHHS�VSHHGV�DW�VHOHFWHG�UDVWHU�DUFV��7KH�PLQLPXP�SRVVLEOH�VSHHG�
DW�DQ\�DUF�LV�DOZD\V�RQH�VZHHS�SHU�VHFRQG��0D[LPXP�VZHHS�VSHHGV�DUH�WKH�
PD[LPXPV�WR�ZKLFK�WKH�VFDQ�KHDG�GHIDXOWV¥HYHQ�ZKHQ�\RX�HQWHU�KLJKHU�
VSHHGV�

7R�PD[LPL]H�WKH�QXPEHU�RI�VFDQV�D�ODEHO�ZLOO�UHFHLYH��VHOHFW�DV�IHZ�DV�SRV�
VLEOH�VZHHSV�SHU�VHFRQG��+RZHYHU��WR�HQVXUH�WKDW�WKH�PLQLPXP�UHTXLUHG�
VFDQ�OLQHV�FURVV�WKH�EDU�FRGH�ODEHO��LW�LV�HVVHQWLDO�WKDW�DW�OHDVW� WZR�IXOO�
VZHHSV�RFFXU�GXULQJ�WKH�WLPH�LW�WDNHV�IRU�WKH�ODEHO�WR�SDVV�WKURXJK�WKH�UHDG�
DEOH�VFDQ�ZLGWK�DUHD�

)RU�H[DPSOH��LI�WKH�ODEHO�LV�UHDGDEOH�LQ�WKH�UHDG�UDQJH�IRU�RQO\�����WK�RI�D�
VHFRQG��WKHQ�WKH�QXPEHU�RI�VZHHSV�SHU�VHFRQG�VKRXOG�EH�DW�OHDVW�����,I�
UHDGDEOH�IRU�RQO\���VHFRQG��WKHQ�VZHHSV�SHU�VHFRQG��636��VKRXOG�EH�DW�
OHDVW����7R�VHH�WKH�IRUPXOD�IRU�FDOFXODWLQJ�VZHHSV�SHU�VHFRQG��VHH�\RXU�UDV�
WHU�VFDQ�KHDG�XVHU�PDQXDO �
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6HULDO
&RQILJXUDWLRQ

&KDSWHU�&RQWHQWV

6XPPDU\�RI�6HULDO�&RQILJXUDWLRQ�&RPPDQGV�����������������������������������������

6HULDO�&RQILJXUDWLRQ�&RPPDQG�)RUPDW� �������������������������������������������������

&RQFDWHQDWLQJ�6HULDO�&RPPDQGV�����������������������������������������������������������

/RVV�RI�&RPPXQLFDWLRQV�������������������������������������������������������������������������

7ULJJHU�)LOWHU�7LPLQJ�9DOXH����������������������������������������������������������������������

&RPPXQLFDWLRQV�&RPPDQGV������������������������������������������������������������������

2SHUDWLRQV�&RPPDQGV���������������������������������������������������������������������������

&RGH�7\SHV�&RPPDQGV������������������������������������������������������������������������

8VHU�2XWSXWV�&RPPDQGV ����������������������������������������������������������������������

5DVWHU�6HWXS�&RPPDQGV�����������������������������������������������������������������������

7KLV�FKDSWHU�GHVFULEHV�KRZ�WR�FRQILJXUH�WKH�06������GXDO�GHFRGHU�E\�
VHULDO�FRPPDQGV�IURP�D�KRVW��

$OO�RI�WKH�FRQILJXUDWLRQ�SDUDPHWHUV�WKDW�FDQ�EH�FKDQJHG�LQ�WKH�PHQXV�ZLWK�
WKH�H[FHSWLRQ�RI�)XOO�6FUHHQV��DV�GHVFULEHG�LQ�&KDSWHU����¦0HQX�&RQILJXUD�
WLRQ�§�FDQ�DOVR�EH�FKDQJHG�E\�VHULDO�FRQILJXUDWLRQ�FRPPDQGV�

$OO�RI�WKH�VHULDO�FRQILJXUDWLRQ�SDUDPHWHUV��ZLWK�WKH�H[FHSWLRQ�RI�7ULJJHU�)LOWHU�
7LPLQJ�9DOXH��DOVR�DSSHDU�LQ�WKH�PHQXV�

,Q�DGGLWLRQ��PRVW�RI�WKHVH�FRQILJXUDWLRQ�SDUDPHWHUV�FDQ�DOVR�EH�FKDQJHG�
ZLWK�D�0LFURVFDQ�SURILOH�FDUG��3�1����������������REWDLQDEOH�IURP�\RXU�
0LFURVFDQ�UHSUHVHQWDWLYH���6HH &KDSWHU����¦3URILOH�&DUG�&RQILJXUDWLRQ�§�

���7KH�GHFRGHU�FRPPXQLFDWHV�LQ�IXOO�GXSOH[��WHUPLQDO�PRGH�ZLWK�QR�KDQGVKDNH��,W�DOVR�UHFRJQL]HV�FDUULDJH�

UHWXUQV�DQG�OLQH�IHHGV��7KH�KRVW�RU�$6&,,�WHUPLQDO�ZLWK�PXVW�PDWFK�WKH�IROORZLQJ�GHIDXOW�VHWWLQJV�EHIRUH�DQ\�

FRPPXQLFDWLRQ�FDQ�WDNH�SODFH�������%DXG�5DWH��6HYHQ�'DWD�%LWV��(YHQ�3DULW\��DQG�2QH�6WRS�%LW��,I�FRP�

PXQLFDWLQJ�IURP�DQ�DX[LOLDU\�WHUPLQDO�YLD�WKH�DX[LOLDU\�SRUW��SLQV���DQG����RI�WKH����SLQ�FRQQHFWRU��WKH�VHULDO�

FRPPDQG��'!��(QWHU�0HQX�&RQILJXUDWLRQ�3URJUDP��LV�WKH�RQO\�FRPPDQG�WKDW�WKH�GHFRGHU�ZLOO�UHFRJQL]H�

3
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6XPPDU\�RI�6HULDO�&RQILJXUDWLRQ�&RPPDQGV

7DEOH������6XPPDU\�RI�6HULDO�&RQILJXUDWLRQ�&RPPDQGV�

)XQFWLRQ 3DUDPHWHU &RPPDQG )RUPDW

�1RW�LQ�PHQX� .) 7ULJJHU�)LOWHU�7LPLQJ�9DOXH�
�.)"!��UHWXUQV�FXUUHQW�YDOXH�LQ�PLOOLVHFRQGV�
�.)WLPH�LQ����PV�LQFUHPHQWV!�

&
R
P
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X
Q
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Q
V

.I &RPPXQLFDWLRQV �.ISURWRFRO�GDWD����!

.G 3UHDPEOH �.GVWDWXV�$6&,,�FKDUDFWHUV!

.H 3RVWDPEOH �.HVWDWXV�$6&,,�FKDUDFWHUV!

.F /5&� �.FVWDWXV!

.$ +RVW�5HVSRQVH�7LPHRXW �.$QXPEHU!

.% ,QWHUFKDUDFWHU�'HOD\ �.%QXPEHU!

.D +RVW�3RUW �.DEDXG�SDULW\�VWRS�ELWV�GDWD�ELWV!

.E 56����� �.EVWDWXV!

.\ $X[�0RGH �.\PRGH�EDXG�SDULW\�VWRS�ELWV�GDWD�ELWV!
2
S
H
UD
WL
R
Q
V

.J ,QGHSHQGHQW�0RGH �.JVWDWXV�VFDQQHU����VFDQQHU���!

.K 6HTXHQFHG�0RGH
�.KVWDWXV�V\VWHP�WULJJHU���ODEHOV���SDVVHV�
V\VWHP�WLPHRXW�VWDWXV�V\VWHP�WLPHRXW!

.L /HYHO�RU�(GJH �.LPRGH!

.M ([WHUQDO�7ULJJHU�3RODULW\ �.MSRODULW\!

.N 6FDQQHU����6HWXS
�.NHQG�RI�UHDG�F\FOH�WLPHRXW��WULJJHU�FKDUDFWHU�
QRUHDG�PHVVDJH�VWDWXV�QRUHDG�PHVVDJH�
VFDQQHU�LGHQWLILHU�VWDWXV�VFDQQHU�LGHQWLILHU!

.O %DU�&RGH�2XWSXW �.OVWDWXV�ZKHQ�WR�RXWSXW!

.P 1XPEHU�RI�5HDGV �.PQXPEHU!

.Q 6FDQQHU����6HWXS �.Q����>VDPH�DV�.N@!

./ 1XPEHU�RI�/DEHOV �./QXPEHU�RI�ODEHOV�VHSDUDWRU�FKDUDFWHU!

&
R
G
H

�7
\
S
H
V

.R 1DUURZ�0DUJLQV �.RVWDWXV!

.S &RGH���
�.SVWDWXV����FKHFN�GLJLW�FKHFN�GLJLW�RXWSXW�
ODUJH�LQWHUFKDU��JDS�IL[HG�OHQJWK�OHQJWK�VWDWXV���!

.T &RGDEDU
�.TVWDWXV����6�6�PDWFK�6�6�RXWSXW�ODUJH�LQWHU�
FKDU�JDS�IL[HG�OHQJWK�OHQJWK�VWDWXV���!

.U ,QWHUOHDYHG���RI��
�.UVWDWXV����FKHFN�GLJLW�FKHFN�GLJLW�RXWSXW�
OHQJWKÒ��OHQJWK���VWDWXV���!

.V 83&
�.VVWDWXV����($1�VWDWXV�VXSSOHPHQWDOV�
VWDWXV�VHSDUDWRU�VWDWXV�VHSDUDWRU�FKDU��VWDWXV���!

.W &RGH���� �.WVWDWXV����IL[HG�OHQJWK�OHQJWK�VWDWXV���!

8
V
H
U�

2
X
WS
X
WV

.X %HHSHU �.XRXWSXW�EHHSHU�YROXPH�EHHSHU�VSHHG!

.Y 5HOD\�'ULYHU�8VDJH �.YPRGH!

.] 'DWD�/LQH�8VDJH �.]PRGH!

.& /DVHU�2Q�2II �.&VWDWXV!

.' 5HYHUVH�9LGHR �.'VWDWXV!

.Z 'DWD�/LQH�3RODULW\ �.ZSRODULW\!

.[ 'DWD�/LQH�3XOVH�:LGWK �.[QXPEHU!

.( &RPPDQG�6WDUW�&KDUDFWHU �.($6&,,�FKDUDFWHU!

5DVWHU�
6HWXS

.5 5DVWHU�6HWXS �.5VWDWXV�WRS�RIIVHW�ERWWRP�RIIVHW�PRWRU�VSHHG!
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6HULDO�&RQILJXUDWLRQ�&RPPDQG�)RUPDW

7KH�IRUPDW�IRU�D�VHULDO�FRQILJXUDWLRQ�FRPPDQG�LV�

�.SDUDPHWHUGDWD�GDWD����HWF�!�LQLWLDOL]LQJ�FRPPDQG!

:KHUH��

� /HVV�WKDQ���DQG�JUHDWHU�WKDQ�!�V\PEROV�DUH�LQFOXGHG�DV�SDUW�RI�WKH�FRP�
PDQGV��

� ¦SDUDPHWHU�§�DV�XVHG�KHUH��DUH�WKRVH�FKDUDFWHU�V��WKDW�SUHFHGH�WKH�GDWD�

� 7KH�¦LQLWLDOL]LQJ�FRPPDQG§��$!�RU��=!�LV�VHQW�DIWHU�FRQILJXUDWLRQ�LV�FRP�
SOHWH���=!�UHVHWV�DQG�VDYHV�IRU�SRZHU�XS���$!�LQLWLDOL]HV�WKH�FKDQJH�WR�
5$0����)RU�PRUH�LQIRUPDWLRQ��VHH�¦3URJUDP�0DQDJHPHQW�&RPPDQGV�§�
RQ�SDJH������

)RU�H[DPSOH��WKH�IROORZLQJ�FRPPDQG�HQDEOHV�83&�DQG�VDYHV�WKH�FKDQJH�
IRU�SRZHU�RQ���.V�!�=!��

:KHQ�XVLQJ�VHULDO�FRQILJXUDWLRQ�FRPPDQGV��QRWH�DOVR�WKH�IROORZLQJ�

FRQYHQWLRQV�

� 3DUDPHWHUV�DQG�GDWD�DUH�¦FDVH�VHQVLWLYH�§�7KDW�LV��FKDUDFWHUV�PXVW�EH�
HQWHUHG�DV�XSSHU�RU�ORZHU�FDVH��DV�VSHFLILHG�

� $OO�GDWD�ILHOGV��H[FHSW�WKH�ODVW��PXVW�EH�IROORZHG�E\�D�FRPPD��ZLWKRXW�D�
VSDFH��

� ,I�WKHUH�LV�QR�FKDQJH�LQ�D�JLYHQ�ILHOG��WKHQ�FRPPDV�FDQ�EH�HQWHUHG�DORQH��
RU�ZLWK�WKH�H[LVWLQJ�GDWD��IRU�H[DPSOH���.D����!�RU��.D�������!��

� $OO�ILHOGV�SUHFHGLQJ�WKH�PRGLILHG�ILHOG�PXVW�EH�LQFOXGHG��)RU�H[DPSOH��LQ�
WKH�56�����SRUW��WR�FKDQJH�'DWD�%LWV�WR�(LJKW�ZLWKRXW�FKDQJLQJ�DQ\�RWKHU�
ILHOG��HQWHU�HLWKHU���.D����!�RU��.D�������!�

� $OO�ILHOGV�IROORZLQJ�WKH�PRGLILHG�ILHOG�FDQ�EH�OHIW�RXW��)RU�H[DPSOH��LQ�WKH�
56�����SRUW��WR�FKDQJH�%DXG�5DWH�WR�������HQWHU��.D�!�

�6HH�H[DPSOHV�RQ�IROORZLQJ�SDJHV��

���&RPPDQG�VWDUW�FKDUDFWHU�E\�GHIDXOW�LV�D�OHIW�DQJOH�EUDFNHW�����,W�PD\�EH�UHGHILQHG�E\�PHQX�RU�VHULDO�FRP�

PDQG��+RZHYHU��WKH�HQG�FKDUDFWHU��D�ULJKW�DQJOH�EUDFNHW��!��FDQQRW�EH�FKDQJHG�

���6HH�¦,QLWLDOL]LQJ�VHULDO�FRQILJXUDWLRQ�FRPPDQGV§�RQ�SDJH�����IRU�GHILQLWLRQV�DQG�H[DPSOHV�
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&RQFDWHQDWLQJ�6HULDO�&RPPDQGV

&RPPDQGV�FDQ�DOVR�EH�FRQFDWHQDWHG��DGGHG�WRJHWKHU��WR�D�PD[LPXP�RI����
FKDUDFWHUV�LQ�D�VLQJOH�VWULQJ�RU�GDWD�EORFN��$GGLWLRQDO�GDWD�EORFNV�RI����RU�
OHVV�FKDUDFWHUV�FDQ�EH�VHQW�SURYLGHG�WKHUH�LV�DW�OHDVW�D����PV�SDXVH�
EHWZHHQ�EORFNV��

)RU�H[DPSOH��WKH�IROORZLQJ�FRPPDQG���.F�!�.$��!�.R�!�$!�HQDEOHV�/5&��
VHWV�WKH�+RVW�3URWRFRO�5HVSRQVH�7LPHRXW�WR����PV��HQDEOHV�1DUURZ�0DUJLQV�
DQG�UHVHWV�WKH�GDWD�EXIIHUV��ZLWKRXW�VDYLQJ�WKH�FKDQJHV�IRU�SRZHU�RQ���

/RVV�RI�&RPPXQLFDWLRQV

$VVLJQLQJ�D�PXOWLGURS�DGGUHVV�WR�D�GHFRGHU�RU�PDNLQJ�FKDQJHV�WR�FRPPX�
QLFDWLRQV�SDUDPHWHUV�VXFK�DV�%DXG�5DWH��3DULW\��6WRS�%LWV��/5&��HWF��ZLWK�
RXW�FRUUHVSRQGLQJ�FKDQJHV�LQ�OLQNHG�GHYLFH�V��FDQ�UHVXOW�LQ�WKH�ORVV�RI�PHQX�
DFFHVV��,I�WKLV�VKRXOG�RFFXU��WU\�JDLQLQJ�DFFHVV�WR�WKH�GHFRGHU�E\�XVH�RI�D�
SURILOH�FDUG��RU�E\�HQWHULQJ�D��'!�FRPPDQG�IURP�DQ�DX[LOLDU\�WHUPLQDO�YLD�
WKH�DX[LOLDU\�56�����SRUW��,I�QHLWKHU�RI�WKHVH�PHWKRGV�LV�DYDLODEOH��WU\�
GHIDXOWLQJ�WKH�GHFRGHU��6HH�$SSHQGL[�&��¦'HIDXOWLQJ�WKH�'HFRGHU�§�RQ�SDJH�
$���

7ULJJHU�)LOWHU�7LPLQJ�9DOXH

5HWXUQV�WKH�FXUUHQW�WULJJHU�ILOWHU�WLPLQJ�YDOXH�LQ�PLOOLVHFRQGV��

$OORZV�\RX�WR�VHW�WULJJHU�ILOWHU�WLPLQJ��'LYLGH�WKH�GHVLUHG�QXPEHU�RI�PLOOLVHF�
RQGV�E\����DQG�HQWHU�WKH�TXRWLHQW�

���'DWD�LQ�H[FHVV�RI����FKDUDFWHUV�ZLOO�UHVHW�WKH�EXIIHU��FDXVLQJ�WKH�ILUVW����FKDUDFWHUV�RI�WKH�VWULQJ�WR�EH�ORVW�

DQG�LQGLFDWRU����WR�LOOXPLQDWH�UHG���VHFRQGV�DIWHU�WKH�HQG�RI�HDFK�UHDG�F\FOH��XQWLO�WKH�GHFRGHU©V�PHPRU\�

LV�UHVHW�

���6HH�PRGH���LQ &KDSWHU����¦3URILOH�&DUG�&RQILJXUDWLRQ�§

)RUPDW���.)"!

)RUPDW���.)RQH�WHQWK�WULJJHU�ILOWHU�WLPLQJ�YDOXH!

,QLWLDOL]LQJ�VHULDO�FRQILJXUDWLRQ�FRPPDQGV

7R�HQVXUH�WKDW�D�VHULDO�FRQILJXUDWLRQ�FRPPDQG�ZLOO�WDNH�HIIHFW��\RX�QHHG�WR�
IROORZ�LW�ZLWK�RQH�RI�WKH�RSHUDWLRQDO�FRPPDQGV�EHORZ�

�$!�7R�UHVHW�EXW�QRW�VDYH�FKDQJHV�IRU�SRZHU�RQ

�=!�7R�UHVHW�DQG�VDYH�FKDQJHV�IRU�SRZHU�RQ

)RU�H[DPSOH��WR�FKDQJH�%DXG�5DWH�DQG�UHVHW�ZLWKRXW�VDYLQJ�FKDQJHV�IRU�
SRZHU�XS��HQWHU��.D�!�$!��

7R�FKDQJH�%DXG�5DWH�DQG�UHVHW��VDYLQJ�WKH�FKDQJHV�WR�1295$0��HQWHU�
�.D�!�=!�
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&RPPXQLFDWLRQV�&RPPDQGV
1RWH��&KDQJHV�LQ�&RPPXQLFDWLRQV�SDUDPHWHUV�RU�DVVLJQLQJ�DQ�DGGUHVV�WR�WKH�

GHFRGHU�FDQ�FDXVH�ORVV�RI�FRPPXQLFDWLRQV�ZLWK�WKH�FRQILJXUDWLRQ�WHUPLQDO�ZKHQ�

\RX�H[LW�WKH�PHQX�SURJUDP��ZKHWKHU�RU�QRW�FKDQJHV�DUH�VDYHG�IRU�SRZHU�RQ���

3URWRFRO

,I�VHOHFWLQJ�RQH�RI�WKH�RSWLRQV�IURP���WR����3RLQW�WR�3RLQW��3RLQW�WR�3RLQW�ZLWK�
576�&76��3RLQW�WR�3RLQW�ZLWK�;21�;2))��3RLQW�WR�3RLQW�ZLWK�576�&76�DQG�
;21�;2))��RU�3ROOLQJ�0RGH�'���XVH�WKLV�IRUPDW��

([DPSOH��7R�FKDQJH�WKH�3URWRFRO�WR�3ROOLQJ�0RGH�'��HQWHU��.I�!�

,I�VHOHFWLQJ�0XOWLGURS������\RX�PXVW�GHILQH�DQ�DGGUHVV�DQG�DGG�LW�WR�WKH�IRU�
PDW��GDWD�%��

([DPSOH��7R�FKDQJH�WKH�3URWRFRO�WR�0XOWLGURS�ZLWK�DQ�DGGUHVV�RI�����HQWHU�
�.I����!�

,I�VHOHFWLQJ�8VHU�'HILQHG�����RU�8VHU�'HILQHG�0XOWLGURS������\RX�PXVW�FRP�
SOHWH�WKH�IRUPDW�E\�HLWKHU�FKRRVLQJ�QHZ�SDUDPHWHUV�RU�FRQFDWHQDWLQJ�
XQFKDQJHG�GDWD�ILHOGV��VHSDUDWH�E\�FRPPDV���

7LS��)RU�8VHU�'HILQHG��\RX�ILUVW�VHOHFW�3RLQW�WR�3RLQW��.I�!�DQG�WKHQ�8VHU�

'HILQHG��.I����!��)RU�XVHU�'HILQHG�0XOWLGURS��\RX�ILUVW�VHOHFW�0XOWLGURS��.I�!��

WKHQ�8VHU�'HILQHG�0XOWLGURS��.I����!�

)RUPDW���.ISURWRFRO!

SURWRFRO�

�� �3RLQW�WR�3RLQW�

�� �3RLQW�WR�3RLQW�ZLWK�576�&76

�� �3RLQW�WR�3RLQW�ZLWK�;21�;2))

�� �3RLQW�WR�3RLQW�ZLWK�576�&76�	�;21�;2))

�� �3ROOLQJ�0RGH�'�

�� �0XOWLGURS��UHTXLUHV�DGGUHVV��

�� �8VHU�'HILQHG

�� �8VHU�'HILQHG�0XOWLGURS

)RUPDW���.ISURWRFRO�DGGUHVV!

SURWRFRO�

�� �0XOWLGURS�
�UHTXLUHV�DGGUHVV��

DGGUHVV�

$Q\�QXPEHU�IURP�
��WR����
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([DPSOH��7R�VHOHFW�DQ�XQSROOHG�$&.�1$.�8VHU�'HILQHG�SURWRFRO�ZLWK�/5&�
GLVDEOHG��HQWHU��.I�!�.I��������A)�A8!�.F�!���$&.�DQG�1$.�ZLOO�
EH�GLVSOD\HG�LQ�WKH�PHQX��

3UHDPEOH�

([DPSOH��7R�HQDEOH�3UHDPEOH�ZLWK�MXVW�RQH�FKDUDFWHU��DQ�))��IRUP�IHHG���
HQWHU��.G��A/!�

)RUPDW���.ISURWRFRO�5(6�DGGUHVV�5(4�(27�67;�(7;�$&.�1$. !

3URWRFRO�

�� �8VHU�'HILQHG�

�� �8VHU�'HILQHG�0XOWLGURS

1RWH��$GGUHVV�FDQ�EH�DVVLJQHG�DQ\�$6&,,�FKDUDFWHU�H[FHSW�D�QXOO��&RQWURO�FKDUDF�
WHUV�DUH�XVHG�WR�GHILQH�5(6�WKURXJK�1$.��H[FHSW�$GGUHVV���7DEOH�����OLVWV�WKH�FRQ�
WURO�FKDUDFWHUV�XVHG�IRU�WKHVH�GDWD�ILHOGV�

����.I�!�QXOOV�WKH�DGGUHVV�DQG��.F�!�GLVDEOHV�/5&�

7DEOH������3URWRFRO�&RPPDQGV

3URWRFRO�&RPPDQG

�0QHPRQLF�GLVSOD\HG�RQ�
0LFURVFDQ�PHQX�

&RQWURO�&KDUDFWHUV�

�(QWHUHG�LQ�PHQX�RU�VHULDO�
FRPPDQG�

(IIHFW�RI�&RPPDQG

5(6 A' 5HVHW

5(4 A( 5HTXHVW

(27 A' 5HVHW

67; A% 6WDUW�RI�7H[W

(7; A& (QG�RI�7H[W

$&. A) $FNQRZOHGJH

1$. A8 1HJDWLYH�$FNQRZOHGJH

���$�FRQWURO�FKDUDFWHU��DOWKRXJK�FRQYHQWLRQDOO\�UHSUHVHQWHG�KHUH�DQG�LQ�WKH�$6&,,�WDEOH�RQ�SDJH�$���DV�WZR�

FKDUDFWHUV��A)�RU�A8��HWF����LV�DFWXDOO\�D�VLQJOH�$6&,,�FKDUDFWHU�WKDW�LV�HQWHUHG�RQ�WKH�NH\ERDUG�E\�KROGLQJ�

GRZQ�WKH�FRQWURO�NH\�ZKLOH�SUHVVLQJ�WKH�GHVLUHG�OHWWHU�

)RUPDW���.GVWDWXV�SUHDPEOH�FKDUDFWHU�V�!

VWDWXV�

�� �'LVDEOHG

�� �(QDEOHG

SUHDPEOH�FKDUDFWHU�V��

(QWHU�RQH�RU�WZR�SUHDPEOH�FKDUDFWHUV�IURP�WDEOH�$���RQ�
SDJH�$����H[FHSW�D�QXOO����+���'HIDXOW�LV�A0�
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3RVWDPEOH

([DPSOH��7R�HQDEOH�3RVWDPEOH�ZLWK�DQ�))��IRUP�IHHG��DQG�D�&5��FDUULDJH�
UHWXUQ���HQWHU��.H��A/A0!�

/5&

([DPSOH��7R�HQDEOH�/5&��HQWHU��.F�!�

+RVW�5HVSRQVH�7LPHRXW

([DPSOH��7R�FKDQJH�5HVSRQVH�7LPHRXW�WR����PV��HQWHU ��.$��!�

,QWHUFKDUDFWHU�'HOD\

([DPSOH��7R�FKDQJH�,QWHUFKDUDFWHU�'HOD\�WR����PV��HQWHU��.%��!�

)RUPDW���.HVWDWXV�SRVWDPEOH!

VWDWXV�

�� �'LVDEOHG

�� �(QDEOHG

SRVWDPEOH�FKDUDFWHU�V��

(QWHU�RQH�RU�WZR�SRVWDPEOH�FKDUDFWHUV�IURP�WDEOH�$���RQ�
SDJH�$����H[FHSW�D�QXOO����+���'HIDXOW�FKDUDFWHUV�DUH�A0A-�

)RUPDW���.FVWDWXV!

VWDWXV�

�� �'LVDEOHG

�� �(QDEOHG

)RUPDW���.$WLPHRXW�VHWWLQJ!

WLPHRXW�VHWWLQJ�

$Q\�QXPEHU�IURP���WR���������D�]HUR�FUHDWHV�DQ�LQGHILQLWH�ZDLW���'HIDXOW�LV�����PV��

)RUPDW���.%WLPH�LQWHUYDO!

WLPH�LQWHUYDO��LQ�PLOOLVHFRQGV�EHWZHHQ�FKDUDFWHUV��

$Q\�QXPEHU�IURP���WR������
'HIDXOW�LV���
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+RVW�3RUW

1RWH��&KDQJHV�PDGH�LQ�WKH�GHFRGHU©V�FRPPXQLFDWLRQV�SDUDPHWHUV�VXFK�DV�EDXG�

UDWH��SDULW\��VWRS�ELWV��/5&��HWF���PXVW�EH�PDWFKHG�LQ�WKH�RWKHU�GHYLFH�V��RU�FRP�

PXQLFDWLRQV�ZLOO�EH�ORVW��,I�WKLV�RFFXUV��GHIDXOW�WKH�GHFRGHU�DV�GHVFULEHG�LQ�

$SSHQGL[ & ¥ ¦'HIDXOWLQJ�WKH�'HFRGHU�§

([DPSOH��7R�FKDQJH�WKH�EDXG�UDWH�WR�������HQWHU��.D�!�

([DPSOH��7R�FKDQJH�'DWD�%LWV�WR�(LJKW�ZLWKRXW�FKDQJLQJ�DQ\�RWKHU�ILHOGV��
HQWHU�HLWKHU���.D����!�RU��.D�������!�

56�����

([DPSOH��7R�HQDEOH�56������HQWHU��.E�!�

7KLV�FRPPDQG�DVVXPHV�WKH�GHFRGHU�LV�LQ�56�����EHIRUH�56�����LV�
HQDEOHG��,I�D�PXOWLGURS�DGGUHVV�KDV�EHHQ�DOUHDG\�DVVLJQHG��WKH�GHFRGHU�ZLOO�
EH�LQ�56�����FRPPXQLFDWLRQV��UHJDUGOHVV�RI�56�����VWDWXV�

$X[LOLDU\�3RUW��

([DPSOH��7R�HQDEOH�+DOI�'XSOH[�DQG�WR�FKDQJH�WKH�EDXG�UDWH�WR�������HQWHU�
�.\���!�

)RUPDW���.DEDXG�UDWH�SDULW\�VWRS�ELWV�GDWD�ELWV!

EDXG�UDWH�

�� ���� �� ������ �� �����

�� ����� �� �����.

�� ����� �� �����.

SDULW\�

�� �1RQH

�� �(YHQ�

�� �2GG

VWRS�ELWV�

�� �2QH �� �7ZR

GDWD�ELWV�

�� �6HYHQ �� �(LJKW

)RUPDW���.E56�����VWDWXV!

56�����VWDWXV�

�� �'LVDEOHG �� �(QDEOHG

)RUPDW���.\VWDWXV�EDXG�UDWH�SDULW\�VWRS�ELWV�GDWD�ELWV!

VWDWXV�

�� �'LVDEOHG

�� �7UDQVSDUHQW

�� �+DOI�'XSOH[

�� �)XOO�'XSOH[

EDXG�UDWH�

�� ����� �� �����

�� ����� �� �����.

�� ����� �� �����.

�� �����

SDULW\�

�� �1RQH

�� �(YHQ�

�� �2GG

VWRS�ELWV�

�� �2QH �� �7ZR

GDWD�ELWV�

�� �6HYHQ �� �(LJKW



2SHUDWLRQV�&RPPDQGV

06������'XDO�+HDG�'HFRGHU�8VHU©V�0DQXDO ���

�
¤
6
H
ULD

O�&
R
Q
ILJ

�

2SHUDWLRQV�&RPPDQGV

,QGHSHQGHQW�0RGH�

([DPSOH��7R�HQDEOH�,QGHSHQGHQW�PRGH�DQG�FKDQJH�6FDQQHU����DQG�6FDQ�
QHU����WR�6HULDO��HQWHU���.J�����!

6HTXHQFHG�0RGH�

([DPSOH��7R�HQDEOH�6HTXHQFHG�PRGH��FKDQJH�6\VWHP�7ULJJHU�WR�6HULDO��
1XPEHU�RI�3DVVHV�WR�0XOWLSOH��HQDEOH�6\VWHP�7LPHRXW��DQG�VHW�
6\VWHP�7LPHRXW�WR����VHFRQGV��HQWHU���.K�������������!�

/HYHO�RU�(GJH

([DPSOH��7R�FKDQJH�WR�(GJH�PRGH��HQWHU���.L�!�

)RUPDW���.JVWDWXV�VFDQQHU����VFDQQHU���!

VWDWXV�

�� �'LVDEOHG

�� �(QDEOHG

VFDQQHU����

�� �&RQWLQXRXV�5HDG

�� �&RQWLQXRXV�5HDG���2XWSXW

�� �([WHUQDO�

�� �6HULDO�

�� �([WHUQDO�DQG�6HULDO

VFDQQHU����

� �([WHUQDO�

� �6HULDO�

� �([WHUQDO�DQG�
&HUHDO

)RUPDW���.KVWDWXV�V\VWHP�WULJJHU���ODEHOV�
��SDVVHV�V\VWHP�WLPHRXW�VWDWXV��V\VWHP�WLPHRXW!

VWDWXV�

�� �'LVDEOHG

�� �(QDEOHG

V\VWHP�WULJJHU�

� �([WHUQDO�

� �6HULDO�

� �([WHUQDO�DQG�6HULDO

��ODEHOV

�� �2QH

�� �7ZR

��SDVVHV

�� �2QH

�� �0XOWLSOH

V\VWHP�WLPHRXW�VWDWXV�

�� �'LVDEOHG

�� �(QDEOHG

V\VWHP�WLPHRXW�

$Q\�QXPEHU�IURP���WR��������
����PV�LQF���'HIDXOW�LV�����
���VHFRQGV��

)RUPDW���.LPRGH!

PRGH�

�� �(GJH �� �/HYHO
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7ULJJHU�3RODULW\

([DPSOH��7R�FKDQJH�([WHUQDO�7ULJJHU�3RODULW\�WR�1HJDWLYH��HQWHU��.M�!�

6FDQQHU����DQG����6HWXS�

([DPSOH��7R�HQDEOH�7LPHRXW�DQG�1HZ�7ULJJHU��VHW�7LPHRXW�WR���VHFRQGV��
DQG�GLVDEOH�6FDQQHU�,GHQWLILHU��HQWHU���.N����������!�

%DU�&RGH�2XWSXW

([DPSOH��7R�VHW�%DU�&RGH�2XWSXW�WR�(QG�RI�5HDG�&\FOH��HQWHU��.O���!�

1XPEHU�RI�5HDGV�%HIRUH�D�*RRG�'HFRGH

([DPSOH��7R�FKDQJH�1XPEHU�RI�5HDGV�WR����HQWHU��.P�!�

)RUPDW���.MSRODULW\!

SRODULW\�

�� �1HJDWLYH �� �3RVLWLYH

)RUPDW��������.NHQG�RI�UHDG�F\FOH�WLPHRXW�WULJJHU�FKDUDFWHU�QRUHDG�PHVVDJH�
VWDWXV�QRUHDG�PHVVDJH�VFDQQHU�LGHQWLILHU�VWDWXV�VFDQQHU�LGHQWLILHU!

)RUPDW��������.QHQG�RI�UHDG�F\FOH�WLPHRXW�WULJJHU�FKDUDFWHU�QRUHDG�PHVVDJH�
VWDWXV�QRUHDG�PHVVDJH�VFDQQHU�LGHQWLILHU�VWDWXV�VFDQQHU�LGHQWLILHU!

HQG�RI�UHDG�F\FOH�

�� �7LPHRXW

�� 1HZ�7ULJJHU

�� �7LPHRXW�	�
1HZ�7ULJJHU

WLPHRXW�

$Q\�QXPEHU�IURP�
��WR��������
����P6�LQFUHPHQWV�

VHULDO�WULJJHU�FKDUDFWHU�

6FDQQHU�����
GHIDXOW�LV�A@

6FDQQHU�����
GHIDXOW�LV�AA

QRUHDG�
PHVVDJH�
VWDWXV�

�� �'LVDEOHG

�� �(QDEOHG

QRUHDG�PHVVDJH�

$Q\�$6&,,�VWULQJ�
XS�WR���GLJLWV��
'HIDXOW�LV�1RUHDG�

VFDQQHU�LGHQWLILHU�
VWDWXV�

�� �'LVDEOHG
�� �(QDEOHG

VFDQQHU�LGHQWLILHU�

$Q\�$6&,,�FKDUDFWHU�V��XS�WR���GLJLWV��

6FDQQHU�����GHIDXOW�LV���

6FDQQHU�����GHIDXOW�LV���

)RUPDW���.OVWDWXV�ZKHQ�WR�RXWSXW!

VWDWXV�

�� �'LVDEOHG

�� �(QDEOHG

ZKHQ�WR�RXWSXW�

�� �$V�6RRQ�$V�3RVVLEOH

�� �(QG�RI�5HDG�&\FOH

)RUPDW���.PQXPEHU�RI�UHDGV!

QXPEHU�RI�UHDGV�

$Q\�QXPEHU�IURP���WR�����'HIDXOW�LV���
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&RGH�7\SHV�&RPPDQGV

1DUURZ�0DUJLQV

([DPSOH��7R�HQDEOH�1DUURZ�0DUJLQV��HQWHU��.R�!�

&RGH���

([DPSOH��7R�VHW�)L[HG�&RGH�/HQJWK�WR�����HQWHU��.S��������!�RU�
�.S������������!�

&RGDEDU

([DPSOH��7R�HQDEOH�&RGDEDU�DQG�VHW�)L[HG�&RGH�/HQJWK�WR����HQWHU�
�.T��������!�RU��.T�����������!�

)RUPDW���.RVWDWXV!

VWDWXV�

�� �'LVDEOHG �� �(QDEOHG

)RUPDW���.SVWDWXV����FKHFN�GLJLW�VWDWXV�FKHFN�GLJLW�RXWSXW�ODUJH�LQWHUFKDU��JDS�
VWDWXV�IL[HG�FRGH�OHQJWK�VWDWXV�FRGH�OHQJWK�VWDWXV���!

VWDWXV����

�� �'LVDEOHG

�� �(QDEOHG

FKHFN�GLJLW�VWDWXV�

�� �'LVDEOHG

�� �(QDEOHG

FKHFN�GLJLW�
RXWSXW�VWDWXV�

�� �'LVDEOHG

�� �(QDEOHG

ODUJH�LQWHUFKDU��
JDS�VWDWXV�

�� �'LVDEOHG

�� �(QDEOHG

IL[HG�FRGH�OHQJWK�
VWDWXV��

�� �'LVDEOHG

�� �(QDEOHG

FRGH�OHQJWK�

$Q\�QXPEHU�
IURP���WR�����
'HIDXOW�LV����

VWDWXV����

�� �'LVDEOHG

�� �(QDEOHG

)RUPDW���.TVWDWXV����VWDUW�	�VWRS�PDWFK�VWDUW�	�VWRS�RXWSXW�ODUJH�LQWHUFKDU��
JDS�IL[HG�FRGH�OHQJWK�FRGH�OHQJWK�VWDWXV���!

VWDWXV����

�� �'LVDEOHG

�� �(QDEOHG

VWDUW�	�VWRS�PDWFK�
VWDWXV�

�� �'LVDEOHG

�� �(QDEOHG

VWDUW�	�VWRS�
RXWSXW�VWDWXV�

�� �'LVDEOHG

�� �(QDEOHG

ODUJH�LQWHUFKDU��
JDS�VWDWXV�

�� �'LVDEOHG

�� �(QDEOHG

IL[HG�FRGH�
OHQJWK�VWDWXV��

�� �'LVDEOHG

�� �(QDEOHG

FRGH�OHQJWK�

$Q\�QXPEHU�
IURP���WR�����
'HIDXOW�LV����

VWDWXV����

�� �'LVDEOHG

�� �(QDEOHG
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I���RI��

([DPSOH��7R�HQDEOH�I���RI���DQG�WR�VHW�)L[HG�&RGH�/HQJWK����WR���DQG�)L[HG�
&RGH�/HQJWK����WR����HQWHU��.U�������!�RU��.U���������!�

83&�($1

([DPSOH��7R�HQDEOH�83&�DQG�($1��FKDQJH�VXSSOHPHQWDOV�WR�UHTXLUHG��DQG�
FKDQJH�VHSDUDWRU�FKDUDFWHU�WR�D�GDVK��¤���HQWHU��.V��������¤!�RU�
�.V�������¤!�

&RGH����

([DPSOH��7R�HQDEOH�&RGH������HQDEOH�)L[HG�&RGH�/HQJWK��DQG�VHW�&RGH�
/HQJWK�WR����HQWHU��.W�����!�

)RUPDW���.UVWDWXV����FKHFN�GLJLW�VWDWXV�FKHFN�GLJLW�RXWSXW�VWDWXV�FRGH�OHQJWK�
���FRGH�OHQJWK����VWDWXV���!

VWDWXV����

�� �'LVDEOHG

�� �(QDEOHG

FKHFN�GLJLW�VWDWXV�

�� �'LVDEOHG

�� �(QDEOHG

FKHFN�GLJLW�RXWSXW�
VWDWXV�

�� �'LVDEOHG

�� �(QDEOHG

FRGH�OHQJWK����

=HUR�RU�DQ\�HYHQ�
QXPEHU�IURP���WR�����
'HIDXOW�LV����

FRGH�OHQJWK����

=HUR�RU�DQ\�HYHQ�QXPEHU�
IURP���WR�����'HIDXOW�LV��

VWDWXV����

�� �'LVDEOHG

�� �(QDEOHG

)RUPDW���.VVWDWXV����($1�VWDWXV�VXSSOHPHQWDOV�VWDWXV�VHSDUDWRU�
VWDWXV�VHSDUDWRU�FKDUDFWHU�VWDWXV���!

VWDWXV����

�� �'LVDEOHG

�� �(QDEOHG

($1�VWDWXV�

�� �'LVDEOHG

�� �(QDEOHG�
�83&�PXVW�DOVR�EH�HQDEOHG�

VXSSOHPHQWDOV�VWDWXV�

�� �'LVDEOHG

�� �(QDEOHG

�� �5HTXLUHG

VHSDUDWRU�VWDWXV�

�� �'LVDEOHG

�� �(QDEOHG

VHSDUDWRU�FKDUDFWHU�

$Q\�$6&,,�FKDUDFWHU��H[FHSW�
18/���'HIDXOW�LV�D�FRPPD�����

VWDWXV����

�� �'LVDEOHG

�� �(QDEOHG

)RUPDW���.WVWDWXV����IL[HG�FRGH�OHQJWK�VWDWXV�FRGH�OHQJWK�VWDWXV���!

VWDWXV����

�� �'LVDEOHG

�� �(QDEOHG

IL[HG�FRGH�OHQJWK�
VWDWXV�

�� �'LVDEOHG

�� �(QDEOHG

FRGH�OHQJWK�

$Q\�QXPEHU
IURP���WR����
'HIDXOW�LV����

VWDWXV����

�� �'LVDEOHG

�� �(QDEOHG
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8VHU�2XWSXWV�&RPPDQGV

%HHSHU�

([DPSOH��7R�HQDEOH�WKH�EHHSHU�IRU�2Q�1RUHDG�DQG�VHW�WKH�EHHSHU�YROXPH�WR�
/HYHO����HQWHU��.X���!�

1HZ�0DVWHU�3LQ

([DPSOH��7R�HQDEOH�1HZ�0DVWHU�3LQ��HQWHU��.]�!�

/DVHU�2Q�2II

([DPSOH��7R�HQDEOH�/DVHU�2Q�2II��HQWHU��.&�!�

5HYHUVH�9LGHR

([DPSOH��7R�HQDEOH�5HYHUVH�9LGHR��HQWHU��.'�!�

)RUPDW���.XEHHSHU�RXWSXW�RSWLRQV�EHHSHU�YROXPH�EHHSHU�VSHHG!

EHHSHU�RXWSXW�RSWLRQV�

�� �'LVDEOHG

�� �2Q�*RRG

�� �2Q�1RUHDG

EHHSHU�YROXPH�

�� �/HYHO��

�� �/HYHO��

�� �/HYHO��

�� �/HYHO��

�� �/HYHO��

EHHSHU�VSHHG�

�� �)DVW

�� �6ORZ

)RUPDW���.]VWDWXV!

VWDWXV�

�� �'LVDEOHG

�� �(QDEOHG

)RUPDW���.&VWDWXV!

VWDWXV�

�� �'LVDEOHG

�� �(QDEOHG

)RUPDW���.'VWDWXV!

VWDWXV�

�� �'LVDEOHG

�� �(QDEOHG
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5HOD\�'ULYHU�8VDJH

([DPSOH��7R�FKDQJH�5HOD\�'ULYHU�8VDJH�WR�1RUHDG��HQWHU��.Y�!�

'DWD�/LQH�8VDJH

([DPSOH��7R�FKDQJH�'DWD�/LQH�8VDJH�WR�1RUHDG��HQWHU��.]�!�

'DWD�/LQH�3RODULW\

$SSOLHV�WR�SLQV���DQG���RQ�KRVW�FRQQHFWRU�DQG�SLQ���RQ�WULJJHU�SRUW����

([DPSOH��7R�FKDQJH�'DWD�/LQH�3RODULW\�WR�1HJDWLYH��HQWHU��.Z�!�

'DWD�/LQH�3XOVH�:LGWK

([DPSOH��7R�VHW�*RRG�%DG�3XOVH�:LGWK�WR�����PV��HQWHU��.[��!�

$SSOLHV�WR�SLQV���DQG���RQ�KRVW�FRQQHFWRU�DQG�SLQ���RQ�WULJJHU�SRUW����

&RPPDQG�6WDUW�&KDUDFWHU

([DPSOH��7R�FKDQJH�&RPPDQG�6WDUW�&KDUDFWHU�WR�D�FRORQ������HQWHU��.(�!�

1RWH��6XEVHTXHQW�FRPPDQGV�PXVW�VWDUW�ZLWK�D�FRORQ������)RU�H[DPSOH��HQWHU��'!�

WR�DFFHVV�WKH�PHQX��RU��.(�!�WR�FKDQJH�EDFN�WR�WKH�GHIDXOW�FKDUDFWHU�

)RUPDW���.YUHOD\�GULYHU�XVDJH!

UHOD\�GULYHU�XVDJH�

�� �*RRG�5HDG �� �1RUHDG

2XWSXWV�WR�SLQ���RQ�WULJJHU�SRUW����

)RUPDW���.]UHOD\�GULYHU�XVDJH!

GDWD�OLQH�XVDJH�

�� �*RRG�5HDG �� �1RUHDG

2XWSXWV�WR�SLQV���DQG���RQ�KRVW�SRUW�DQG�FRUUHVSRQGLQJ�WR�LQSXWV�IURP�VFDQ�
KHDGV����DQG����UHVSHFWLYHO\�

)RUPDW���.ZSRODULW\!

SRODULW\�

�� �1HJDWLYH� �� �3RVLWLYH

)RUPDW���.[SXOVH!

GXUDWLRQ�RI�SXOVH�

$Q\�QXPEHU�IURP���WR������'HIDXOW�LV�������PV��

)RUPDW���.(FRPPDQG�VWDUW�FKDUDFWHU!

FRPPDQG�VWDUW�FKDUDFWHU�

$Q\�$6&,,�FKDUDFWHU��'HIDXOW�LV���
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5DVWHU�6HWXS�&RPPDQGV

([DPSOH��7R�VHW�WKH�UDVWHU�DUF�WR�����DQG�WKH�UDVWHU�PRWRU�VSHHG�WR����
VZHHSV�SHU�VHFRQG��HQWHU��.5���������!�

)RUPDW���.5VWDWXV�WRS�RIIVHW�ERWWRP�RIIVHW�PRWRU�VSHHG!

VWDWXV�

�� �'LVDEOHG �� �(QDEOHG

WRS�RIIVHW�LQ�GHJUHHV�

$Q\�QXPEHU�IURP���WR�����'HIDXOW�LV���

ERWWRP�RIIVHW�LQ�GHJUHHV�

$Q\�QXPEHU�IURP���WR�����
'HIDXOW�LV����

PRWRU�VSHHG��LQ�VZHHSV�SHU�VHFRQG��

$Q\�QXPEHU�IURP���WR������'HIDXOW�LV����
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3URILOH�&DUG
&RQILJXUDWLRQ

&KDSWHU�&RQWHQWV

6XPPDU\�RI�3URILOH�&DUG�0RGHV�������������������������������������������������������������

2SHUDWLQJ�,QVWUXFWLRQV�����������������������������������������������������������������������������

*HQHUDO�6HWWLQJV �������������������������������������������������������������������������������������

&RPPXQLFDWLRQV�6HWWLQJV �����������������������������������������������������������������������

2SHUDWLRQV�6HWWLQJV ��������������������������������������������������������������������������������

&RGH�7\SHV�6HWWLQJV������������������������������������������������������������������������������

8VHU�2XWSXWV�6HWWLQJV����������������������������������������������������������������������������

%LQDU\�&DOFXODWLRQV ��������������������������������������������������������������������������������

1RWH��1RW�DOO�FRQILJXUDWLRQ�FKDQJHV�WKDW�FDQ�EH�GRQH�E\�PHQX�FRQILJXUD�
WLRQ�FDQ�EH�GRQH�ZLWK�WKH�SURILOH�FDUG�

7KH�SURILOH�FDUG��3�1����������������DYDLODEOH�IURP�0LFURVFDQ�DV�DQ�
DFFHVVRU\��LV�QRW�HVVHQWLDO�WR�WKH�RSHUDWLRQ�RI�WKH�GHFRGHU��$OO�FRQILJXUDWLRQ�
FRPPDQGV�SHUIRUPHG�E\�WKH�SURILOH�FDUG�FDQ�DOVR�EH�GRQH�E\�PHQX�RU�
VHULDO�FRPPDQG��+RZHYHU��D�SURILOH�FDUG�FDQ�VSHHG�XS�FRQILJXUDWLRQ�DQG�LV�
SDUWLFXODUO\�XVHIXO�IRU�FRS\LQJ�FRQILJXUDWLRQ�IURP�RQH�GHFRGHU�WR�DQRWKHU�
DQG�IRU�FRQILJXULQJ�GHYLFHV�WKDW�KDYH�EHHQ�JLYHQ�PXOWLGURS�DGGUHVVHV�

4
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6XPPDU\�RI�3URILOH�&DUG�0RGHV
7DEOH������3URILOH�&DUG�0RGH�'HVFULSWLRQV

0RGH 3DUDPHWHU )XQFWLRQ

�

:ULWH�WR�'HYLFH
)XQFWLRQ

'RZQORDGV��FRSLHV��DOO�RI�WKH�FRQILJXUDWLRQ�SDUDPHWHUV�IURP�WKH�
SURILOH�FDUG�WR�WKH�FRQQHFWHG�GHFRGHU�

5HDG�)XQFWLRQ 8SORDGV�FRQILJXUDWLRQ�GDWD�IURP�WKH�YRODWLOH�5$0�RI�WKH�GHFRGHU�WR�
WKH�QRQ�YRODWLOH�5$0�RI�WKH�SURILOH�FDUG�

'HIDXOW 6HWV�XQLW�WR�WKH�GHIDXOW�FRQILJXUDWLRQ�VHWWLQJV�
0HQX (QWHUV�WKH�PHQX�SURJUDP�ZKLOH�GHFRGHU�LV�LQ�SROOHG�PRGH��

�

:ULWH�	�$VVLJQ
$GGUHVV

&RPELQHV�WKH�ZULWH�IXQFWLRQ�IURP�PRGH���ZLWK�WKH�DGGUHVV�IXQFWLRQ�
RI�PRGH����'RZQORDGV�D�PXOWLGURS�DGGUHVV�DV�ZHOO�DV�DOO�RI�WKH�
FRQILJXUDWLRQ�SDUDPHWHUV�LQ�WKH�SURILOH�FDUG�

�

$VVLJQ�0XOWLGURS
$GGUHVV

$VVLJQV�XVHU�VHOHFWHG�PXOWLGURS�DGGUHVV�WR�WKH�GHFRGHU�E\�XVLQJ�
GDWD�VZLWFKHV������%LQDU\�UHSUHVHQWDWLRQ�RI�WKH�PXOWLGURS�DGGUHVV�LV�
XVHG��WKH�UDQJH�LV���WR�����

�

%DXG�5DWH 'HILQHV�%DXG�5DWH�IRU�WKH�KRVW�SRUW�
3DULW\ 'HILQHV�3DULW\�IRU�WKH�KRVW�SRUW�

6WRS�%LWV 'HILQHV�6WRS�%LWV�IRU�WKH�KRVW�SRUW�
'DWD�%LWV 'HILQHV�'DWD�%LWV�IRU�WKH�KRVW�SRUW�

�
3UHDPEOH (QDEOHV�GLVDEOHV�3UHDPEOH�
3RVWDPEOH (QDEOHV�GLVDEOHV�3RVWDPEOH�

�
3URWRFRO 'HILQHV�WKH�FRPPXQLFDWLRQV�SURWRFRO��
56���� (QDEOHV�GLVDEOHV�56�����

� �$X[�3RUW 6HWV�$X[��3RUW�RSHUDWLRQ�PRGH�

��
7ULJJHULQJ�0RGH 'HILQHV�7ULJJHULQJ�0RGH��

(QG�RI�5HDG�&\FOH 'HILQHV�(QG�RI�5HDG�&\FOH�

�

%DU�&RGH�2XWSXW (QDEOHV�GLVDEOHV�%DU�&RGH�2XWSXW��
:KHQ�WR�2XWSXW 'HILQHV�WKH�FRQGLWLRQV�IRU�:KHQ�WR�2XWSXW�
7ULJJHU�3RODULW\ 'HILQHV�([WHUQDO�7ULJJHU�3RODULW\��QHJDWLYH�SRVLWLYH��
(GJH�RU�/HYHO 'HILQHV�([WHUQDO�7ULJJHU�DV�(GJH�RU�/HYHO�

1RUHDG�0HVVDJH (QDEOHV�GLVDEOHV�1RUHDG�0HVVDJH�

�
6\VWHP�7LPHRXW�LQ

���PV�LQF�
6HWV�WKH�WULJJHU�WLPHRXW�YDOXH��7KH�UDQJH�LV�������IRU�FRUUHVSRQGLQJ�
YDOXHV�RI�����WR������VHFRQGV��

��
6HULDO�7ULJJHU

&KDUDFWHU
$VVLJQV�WKH�6HULDO�7ULJJHU�&KDUDFWHU���6HH�WKH�$6&,,�WDEOH�RQ�SDJH�
$���IRU�GHFLPDO�YDOXHV�DQG�FRUUHVSRQGLQJ�FKDUDFWHUV��

�� 1XPEHU�RI�5HDGV 6HWV�WKH�QXPEHU�RI�UHDGV�IRU�D�JRRG�GHFRGH�IURP������

��
1DUURZ�0DUJLQV (QDEOHV�GLVDEOHV�1DUURZ�0DUJLQV�IRU�DOO�FRGH�W\SHV��

&RGH�7\SHV (QDEOHV�LQGLYLGXDO�EDU�FRGH�W\SHV�RU�$XWRGLVFULPLQDWH�

��
%HHSHU�9ROXPH 6HWV�WKH�EHHSHU�YROXPH�

%HHSHU 6HWV�WKH�FRQGLWLRQV�ZKHQ�WKH�EHHSHU�LV�HPLWWHG�

��

5HOD\�'ULYHU�8VDJH 6HWV�5HOD\�'ULYHU�8VDJH�WR�*RRG�5HDG�RU�1RUHDG�
)XOO�6FUHHQV (QDEOHV�GLVDEOHV�)XOO�6FUHHQV�

'DWD�/LQH�3RODULW\ 6HWV�WKH�3RODULW\�RI�RXWSXW�SXOVHV�
'DWD�/LQH�8VDJH 6HWV�'DWD�/LQH�8VDJH�WR�*RRG�5HDG�RU�1RUHDG�

/DVHU�2Q�2II (QDEOHV�GLVDEOHV�/DVHU�2Q�2II�
5HYHUVH�9LGHR (QDEOHV�GLVDEOHV�5HYHUVH�9LGHR�
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2SHUDWLQJ�,QVWUXFWLRQV
7KH�SURILOH�FDUG�REWDLQV�DOO�RSHUDWLQJ�YROWDJHV�IURP�WKH�GHFRGHU��7XUQ�WKH�
GHFRGHU�RII�EHIRUH�VWDUWLQJ�SURFHGXUHV�

�� :LWK�WKH�GHFRGHU�2))��
LQVHUW�WKH�HQG�RI�WKH�SURILOH�
FDUG�ZKLFK�LV�ODEHOHG�
'(&2'(5�LQWR�WKH�SRUW�
ODEHOHG�+267�RQ�GHFRGHU�

�� 7XUQ�GHFRGHU�21�

�� 6HW�WKH�PRGH�DQG�GDWD�
VZLWFKHV�WR�WKH�GHVLUHG�VHW�
WLQJV�

'DWD�VZLWFKHV�DUH�RQ�WKH�OHIW��PRGH�VZLWFKHV�RQ�WKH�ULJKW�

1RWH��%H�VXUH�DOO�RI� WKH�GDWD�VZLWFK�VHWWLQJV�DUH�FRUUHFW� IRU� WKH�VHOHFWHG
PRGH�EHIRUH�SUHVVLQJ�WKH�ORDG�EXWWRQ�

�� 3UHVV�WKH�/2$'�EXWWRQ�

�� $�EHHSHU�ZLOO�VRXQG��7KLV�LQLWLDOL]HV�WKH�FKDQJH�DQG�VDYHV�LW�WR�QRQ�YROD�
WLOH�5$0�IRU�DFFHVV�RQ�SRZHU�XS�

�� :KHQ�WKH�FRQILJXUDWLRQ�LV�FRPSOHWH��WXUQ�SRZHU�2))�WR�WKH�GHFRGHU�DQG�
UHPRYH�WKH�SURILOH�FDUG�

,I�XVLQJ�56������RQO\��DQG�FRPPXQLFDWLRQ�EHWZHHQ�WKH�KRVW�DQG�WKH�
GHFRGHU�LV�GHVLUHG�ZLWK�WKH�SURILOH�FDUG��FRQQHFW�D�FDEOH�WR�WKH�SURILOH�FDUG�
HQG�ODEHOHG�7(50,1$/�DQG�FRQQHFW�LW�WR�WKH�KRVW�
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*HQHUDO�6HWWLQJV

1RWH��8QLQWHQWLRQDO�GHIDXOWV�PD\�RFFXU�ZKHQ�XVLQJ�WKH�SURILOH�FDUG¨V�ZULWH
IXQFWLRQV��PRGHV���DQG����WR�FRS\�FRQILJXUDWLRQ�FKDQJHV�IURP�YHUVLRQV ����
DQG�HDUOLHU�WR�YHUVLRQV�����DQG�ODWHU��DQG�YLFH�YHUVD���DQG�ZKHQ�FRS\LQJ
IURP�YHUVLRQV�����WKURXJK�����WR�YHUVLRQV�����DQG�ODWHU��DQG�YLFH�YHUVD�
RI�0LFURVFDQ�VWDQGDUG�ILUPZDUH� ��7R�VROYH��\RX�FDQ�FKDQJH�DOO�(3520V
WR�WKH�VDPH�ILUPZDUH�YHUVLRQ��XVH�D�VHSDUDWH�SURILOH�FDUG�IRU�HDFK�YHUVLRQ
JURXS�� RU� XVH� D� VLQJOH� SURILOH� FDUG� WR� ILUVW� PDNH� DOO� FRQILJXUDWLRQ� FRS\
FKDQJHV�ZLWKLQ�RQH�JURXS��WKRVH�ZLWK�DOO�HDUOLHU�RU�DOO� ODWHU�YHUVLRQV��DQG
WKHQ��DIWHU�LQGLYLGXDOO\�FKDQJLQJ�WKH�VHWWLQJV�LQ�RQH�GHFRGHU�RI�WKH�VHFRQG
JURXS��FRS\LQJ�WKHP�WR�WKH�RWKHU�GHFRGHUV�LQ�WKDW�JURXS�

0RGH������:ULWH��5HDG��'HIDXOW��0HQX

'DWD�6ZLWFKHV

� � � �

:ULWH

5HDG

'HIDXOW

0HQX

���7KH�ILUPZDUH�QXPEHU�LV�����������;;�IRU�WKH�06������GXDO�KHDG�GHFRGHU��7KH�;;�LV�
VXEVWLWXWHG�KHUH�IRU�WKH�YHUVLRQ�QXPEHU��7KH�ILUPZDUH�YHUVLRQ�FDQ�EH�IRXQG�RQ�D�ODEHO�
RQ�WKH�(3520��GLVSOD\HG�LQ�WKH�KHDGLQJ�RI�WKH�0DLQ�PHQX�LQ�WKH�&RQILJXUDWLRQ�SUR�
JUDP��RU�RQ�ODWHU�YHUVLRQV��GLVSOD\HG�E\�LQYRNLQJ�WKH���!�VHULDO�RSHUDWLRQDO�FRPPDQG��
<RX�FDQ�DOVR�FDOO�LQ�WKH�VHULDO�QXPEHUV�RI�WKH�GHFRGHUV�WR�0LFURVFDQ�WR�JHW�WKH�ILUP�
ZDUH�YHUVLRQV�LVVXHG�ZLWK�WKRVH�GHFRGHUV��

0RGH����:ULWH�&RQILJXUDWLRQ�DQG�$VVLJQ�$GGUHVV

'DWD�6ZLWFKHVD

$GGUHVV $GGUHVV $GGUHVV $GGUHVV

� � � � � � � � � � � � � � � � � � � � � � � �

� �� �� ��

0RGH�6ZLWFKHV  �2Q

 �2II

0RGH�6ZLWFKHV  �2Q

 �2II
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&RPPXQLFDWLRQV�6HWWLQJV
1RWH��&KDQJHV�LQ�&RPPXQLFDWLRQV�SDUDPHWHUV�RU�DVVLJQLQJ�DQ�DGGUHVV�WR
WKH�GHFRGHU�FDQ�FDXVH�ORVV�RI�FRPPXQLFDWLRQV�ZLWK�WKH�FRQILJXUDWLRQ�WHUPL�
QDO�ZKHQ�\RX�H[LW�WKH�PHQX�SURJUDP��ZKHWKHU�RU�QRW�FKDQJHV�DUH�VDYHG�IRU
SRZHU�RQ���

0RGH����$GGUHVV

$GGUHVV�VHOHFWLRQ�IRU�PRGH���LV�LGHQWLFDO�WR�PRGH����
6HH�PRGH���IRU�VZLWFK�VHWWLQJV�

� �� �� ��

� �� �� ��

� �� �� ��

� �� �� ��

� �� �� ��

� �� �� ��

� �� �� ��

� �� �� ��

�� �� �� ��

�� �� �� ��

�� �� ��

�� �� ��

D��8VH�WKHVH�VZLWFK�VHWWLQJV�IRU�PRGH�����������DQG����

0RGH����:ULWH�&RQILJXUDWLRQ�DQG�$VVLJQ�$GGUHVV

0RGH�6ZLWFKHV  �2Q

 �2II

0RGH�6ZLWFKHV  �2Q

 �2II
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0RGH����+RVW�3RUW�%DXG�5DWH��3DULW\��6WRS�%LWV��'DWD�%LWV

'DWD�6ZLWFKHV

%DXG�5DWH 3DULW\ 6WRS�%LWV 'DWD�%LWV

� � � � � � �
��� 1RQH 2QH 6HYHQ

���� (YHQ 7ZR (LJKW

���� 2GG

����

����

�����

�����

0RGH����3UHDPEOH��3RVWDPEOH

'DWD�6ZLWFKHV

3UHDPEOH 3RVWDPEOH

� �
'LVDEOHG 'LVDEOHG

(QDEOHG (QDEOHG

0RGH�6ZLWFKHV  �2Q

 �2II

0RGH�6ZLWFKHV  �2Q

 �2II
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0RGH����3URWRFRO��+RVW�3RUW�56����

'DWD�6ZLWFKHV

3URWRFRO 56����

� � � �
3RLQW�WR�3RLQW 'LVDEOHG

3RLQW�WR�3RLQW�ZLWK�576�&76 (QDEOHG

3RLQW�WR�3RLQW�ZLWK�;21�;2))

3RLQW�WR�3RLQW�ZLWK�576�&76�	�;21�;2))

3ROOLQJ�0RGH�'

0XOWLGURS

8VHU�'HILQHG

8VHU�'HILQHG�0XOWLGURS

0RGH����$X[�3RUW

'DWD�6ZLWFKHV

$X[�SRUW�PRGH�

� �
'LVDEOHG

7UDQVSDUHQW

+DOI�'XSOH[

)XOO�'XSOH[

0RGH�6ZLWFKHV  �2Q

 �2II

0RGH�6ZLWFKHV  �2Q

 �2II
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2SHUDWLRQV�6HWWLQJV
0RGH����7ULJJHULQJ�0RGH��(QG�RI�5HDG�&\FOH

'DWD�6ZLWFKHV

7ULJJHULQJ�0RGH (QG�RI�5HDG�&\FOH

� � � � �
&RQWLQXRXV�5HDG 7LPHRXW

&RQWLQXRXV�5HDG���2XWSXW 1HZ�7ULJJHU

([WHUQDO�/HYHO 7LPHRXW�	�1HZ�7ULJJHU

([WHUQDO�(GJH

6HULDO�'DWD

6HULDO�'DWD�	�(GJH

0RGH����%DU�&RGH�2XWSXW��:KHQ�WR�2XWSXW��([WHUQDO�7ULJJHU�

3RODULW\��0DWFK�&RGH��1RUHDG�0HVVDJH

'DWD�6ZLWFKHV

%DU�&RGH�

2XWSXW

:KHQ�WR�

2XWSXW

7ULJJHU�

3RODULW\

(GJH�RU�

/HYHO

1RUHDG�

0HVVDJH

� � � � �
'LVDEOHG $V�6RRQ�DV�3RVVLEOH 1HJDWLYH (GJH 'LVDEOHG

(QDEOHG (QG�RI�5HDG�&\FOH 3RVLWLYH /HYHO (QDEOHG

0RGH�6ZLWFKHV  �2Q

 �2II

0RGH�6ZLWFKHV  �2Q

 �2II
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0RGH����6\VWHP�7LPHRXW

6LQFH�WKH�QXPEHU�RI�SURILOH�FDUG�VHWWLQJV�LV�OLPLWHG�WR������V\VWHP�WLPHRXWV�
HQWHUHG�IURP�WKH�SURILOH�FDUG�FDQ�RQO\�DIIHFW�D�UDQJH�IURP�����VHFRQGV�WR�
�����VHFRQGV��LQ�WHQWKV�RI�D�VHFRQG�

7R�VHW�6\VWHP�7LPHRXW��PXOWLSO\�WKH�GHVLUHG�QXPEHU�RI�VHFRQGV�IRU�WLPHRXW�
E\����DQG�HQWHU�WKH�UHVXOW�LQ�ELQDU\�IRUPDW��

6HH�PRGH���IRU�VZLWFK�VHWWLQJV�IRU�WLPHRXW�UDQJHV�IURP�����VHFRQGV�WR���
VHFRQGV���$OWKRXJK�QRW�VKRZQ�IRU�PRGH����VZLWFKHV���DQG���DUH�2))�IRU���
WKURXJK������6HH�¦%LQDU\�&DOFXODWLRQV§�RQ�SDJH �����IRU�WLPHRXW�UDQJHV�
IURP�����VHFRQGV�WR������VHFRQGV�

0RGH�����6HULDO�7ULJJHU�&KDUDFWHU

<RX�FDQ�GHILQH�WKH�6HULDO�7ULJJHU�&KDUDFWHU�ZLWK�DQ�$6&,,�FKDUDFWHU�RI�\RXU�
FKRLFH��RU�\RX�FDQ�XVH�WKH�VDPSOHV�SURYLGHG�EHORZ��7R�XVH�RWKHU�$6&,,�
FKDUDFWHUV��VHH�WKH�$6&,,�WDEOH�LQ�DSSHQGL[�%�IRU�FKDUDFWHUV�DQG�WKHLU�FRUUH�
VSRQGLQJ�GHFLPDO�YDOXHV��6HH�PRGH���IRU�YDOXHV�IURP���WR�����RU�¦ %LQDU\�
&DOFXODWLRQV§�RQ�SDJH �����IRU�GHFLPDO�YDOXHV�IURP����WR������

0RGH�����1XPEHU�RI�5HDGV�%HIRUH�D�*RRG�'HFRGH

7KH�UDQJH�IRU�1XPEHU�RI�5HDGV�EHIRUH�D�*RRG�'HFRGH�LV�������6HH�PRGH�
��IRU�VZLWFK�VHWWLQJV�

'DWD�6ZLWFKHV
$6&,,�'HFLPDO�

1XPEHU
6DPSOH�6HULDO�7ULJJHU�
$6&,,�&KDUDFWHUV

� � � � � � � �
�� A@

�� �

�� $

�� =

0RGH�6ZLWFKHV  �2Q

 �2II

0RGH�6ZLWFKHV  �2Q

 �2II

0RGH�6ZLWFKHV  �2Q

 �2II
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&RGH�7\SHV�6HWWLQJV

8VHU�2XWSXWV�6HWWLQJV

0RGH�����&RGH�����&RGDEDU��I ��RI����83&��&RGH������1DUURZ�0DUJLQV

(QDEOLQJ�GDWD�VZLWFKHV���WKURXJK���ZLOO�DXWRGLVFULPLQDWH�IRU�DOO�FRGH�W\SHV�

'DWD�6ZLWFKHV

&RGH��� &RGDEDU I ���RI�� 83& &RGH����

1DUURZ�

0DUJLQV

� � � � � �
'LVDEOHG 'LVDEOHG 'LVDEOHG 'LVDEOHG 'LVDEOHG 'LVDEOHG

(QDEOHG (QDEOHG (QDEOHG (QDEOHG (QDEOHG (QDEOHG

0RGH�����%HHSHU�9ROXPH��%HHSHU�(QDEOH��%HHSHU�6SHHG

'DWD�6ZLWFKHV

%HHSHU�9ROXPH %HHSHU�(QDEOH %HHSHU�6SHHG

� � � � � �
/HYHO�� 'LVDEOHG )DVW

/HYHO�� 2Q�*RRG�5HDG 6ORZ

/HYHO�� 2Q�1RUHDG

/HYHO��

/HYHO��

0RGH�6ZLWFKHV  �2Q

 �2II

0RGH�6ZLWFKHV  �2Q

 �2II
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0RGH�����5HOD\�'ULYHU��)XOO�6FUHHQV��*RRG�%DG�3RODULW\��

1HZ�0DVWHU�3LQ��/DVHU�2Q�2II��5HYHUVH�9LGHR

'DWD�6ZLWFKHV

5HOD\

'ULYHU�8VDJH

)XOO

6FUHHQV

'DWD�/LQH

3RODULW\

'DWD�/LQH�

8VDJH

/DVHU

2Q�2II

5HYHUVH�

9LGHR

� � � � � �
*RRG� 'LVDEOHG 1HJDWLYH 'LVDEOHG 'LVDEOHG 'LVDEOHG

5HDG

1RUHDG (QDEOHG 3RVLWLYH (QDEOHG (QDEOHG (QDEOHG

0RGH�6ZLWFKHV  �2Q

 �2II
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%LQDU\�&DOFXODWLRQV
'DWD�VZLWFK�VHWWLQJV�IRU�YDOXHV����WR�����PXVW�EH�GHWHUPLQHG�E\�WKH�XVHU�ZLWK�
ELQDU\�FDOFXODWLRQ���6SHFLILFDOO\��WKH�WLPHRXW�YDOXHV�IRU����WR�����LQ�PRGH���
DQG�YDULRXV�VHULDO�WULJJHU�FKDUDFWHU�VHOHFWLRQV�LQ�PRGH������

7KH�HLJKW�GDWD�VZLWFKHV�RQ�WKH�SURILOH�FDUG�UHSUHVHQW�WKH�HLJKW�GDWD�ELWV�WKDW�
GHILQH�DQ\�QXPEHU�IURP���WR�����LQ�ELQDU\�IRUPDW��7R�FRQYHUW�D�QXPEHU�WR�
LWV�ELQDU\�HTXLYDOHQW�

�� 'HWHUPLQH�ZKLFK�GHFLPDO�HTXLYDOHQW�������������������������������LV�WKH
ODUJHVW�QXPEHU�QRW�H[FHHGLQJ�WKH�QXPEHU�WR�FRQYHUW�

�� 3XW�D�RQH�����DERYH�WKDW�QXPEHU�WR�LQGLFDWH�DQ�21�SRVLWLRQ�

)RU�H[DPSOH��WDEOH�����VKRZV�WKH�FDOFXODWLRQ�SURFHVV�IRU�WKH�QXPEHU������
7KH�ILUVW�RQH�����LV�SODFHG�LQ�WKH�HLJKWK�ELW�FROXPQ�RYHU�WKH�QXPEHU������
VLQFH�WKDW�LV�WKH�ODUJHVW�SRVVLEOH�GHFLPDO�HTXLYDOHQW�WR�XVH�

7DEOH������&DOFXODWLQJ�%LQDU\�&RQYHUVLRQ

�� 6XEWUDFW�WKH�GHFLPDO�HTXLYDOHQW�IURP�WKH�RULJLQDO�QXPEHU��

�� 3ODFH�WKH�UHPDLQGHU�DERYH�WKH�QH[W�ODUJHVW�GHFLPDO�HTXLYDOHQW�WKDW�GRHV�
QRW�H[FHHG�WKH�UHPDLQGHU�QXPEHU�

�� 3XW�D�RQH�����DERYH�WKDW�QXPEHU�

�� &RQWLQXH�WKLV�SURFHVV�XQWLO�WKH�UHPDLQGHU�HTXDOV�]HUR������DV�IROORZV�

250 -128=122, -64=58, -32=26, -16=10, -8=2, -2=0

2))�SRVLWLRQV�RQ�WKH�GDWD�VZLWFKHV�UHVXOW�IURP��

� 'HFLPDO�HTXLYDOHQW�QXPEHUV�SDVVHG�RYHU�EHFDXVH�WKH\�DUH�JUHDWHU�WKDQ�WKH�

UHPDLQGHU��WKH�WKLUG�ELW�LQ�WDEOH������

� 'HFLPDO�HTXLYDOHQW�QXPEHUV�QRW�XVHG�EHFDXVH�WKH�IRUPXOD�KDV�WHUPLQDWHG�

ZLWK�D�UHPDLQGHU�RI�]HUR������WKH�ILUVW�ELW�LQ�WDEOH������

'DWD�6ZLWFKHV

� � � � � � � � 'DWD�6ZLWFKHV��ELW�UHSUHVHQWDWLRQ�

'DWD�6ZLWFK�6HWWLQJV

� � � � � � %LQDU\�&RGH

� �� �� �� ��� 5HPDLQGHU�1XPEHUV

��� �����1XPEHU�WR�&RQYHUW

� � � � �� �� �� ��� 'HFLPDO�(TXLYDOHQW

 �2Q  �2II
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Chapter 2SHUDWLRQDO
&RPPDQGV

&KDSWHU�&RQWHQWV

6XPPDU\�RI�2SHUDWLRQDO�&RPPDQGV������������������������������������������������������

3URJUDP�0DQDJHPHQW�&RPPDQGV���������������������������������������������������������

'HYLFH�&RQWURO�&RPPDQGV���������������������������������������������������������������������

&RGH�7\SH�&RPPDQGV���������������������������������������������������������������������������

&RXQWHU�&RPPDQGV��������������������������������������������������������������������������������

7HVW�&RPPDQGV��������������������������������������������������������������������������������������

6WDWXV�&RPPDQGV� ���������������������������������������������������������������������������������

7KLV�FKDSWHU�GHVFULEHV�RI�DOO�VHULDO�RSHUDWLRQDO�FRPPDQGV�DQG�WKHLU�IXQFWLRQV��
6HH�$����¦6XPPDU\�RI�2SHUDWLRQDO�&RPPDQGV�§�RQ�SDJH�$���IRU�TXLFN�UHIHU�
HQFH�

2Q�OLQH�VHULDO�RSHUDWLRQDO�FRPPDQGV�DUH�VHQW�IURP�WKH�KRVW�WR�WKH�GHFRGHU�WR�
FDUU\�RXW�URXWLQH�RSHUDWLRQV�¦RQ�WKH�IO\§�DV�GLVWLQJXLVKHG�IURP�VHULDO�FRQILJXUD�
WLRQ�FRPPDQGV�ZKLFK�DUH�JHQHUDOO\�XVHG�LQ�LQLWLDO�VHWXS� �

2SHUDWLRQDO�FRPPDQGV�DUH�SUHFHGHG�E\�D���OHIW�DQJOH�EUDFNHW�V\PERO��XQOHVV�
UHGHILQHG�E\�&RPPDQG�6WDUW�&KDUDFWHU�FRPPDQG��DQG�IROORZHG�E\�D�!�ULJKW�
DQJOH�EUDFNHW�V\PERO��

���7KH�GHFRGHU�ZLOO�RQO\�UHFRJQL]H�D��'!�VHULDO�FRPPDQG��(QWHU�0HQX�&RQILJXUDWLRQ�3URJUDP��
IURP�DQ�DX[LOLDU\�WHUPLQDO�

���&RPPDQG�VWDUW�FKDUDFWHU�E\�GHIDXOW�LV�D�OHIW�DQJOH�EUDFNHW�����,W�PD\�EH�UHGHILQHG�E\�PHQX�RU�
VHULDO�FRPPDQG��+RZHYHU��WKH�HQG�FKDUDFWHU��D�ULJKW�DQJOH�EUDFNHW��!��FDQQRW�EH�FKDQJHG�
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6XPPDU\�RI�2SHUDWLRQDO�&RPPDQGV

7DEOH������6XPPDU\�RI�2SHUDWLRQDO�&RPPDQGV

�&DQ�DOVR�EH�DFFRPSOLVKHG�LQ�FRQILJXUDWLRQ�PHQX�DQG�VHULDO�FRQILJXUDWLRQ�FRPPDQG�

&RPPDQG�7\SH &RPPDQG 5HVXOW

3URJUDP�
0DQDJHPHQW

�$! 6RIWZDUH�5HVHW��GRHV�QRW�VDYH�IRU�SRZHU�RQ�

�'! (QWHU�&RQILJXUDWLRQ�0RGH

�=! 6DYH�&RQILJXUDWLRQ�IRU�3RZHU�RQ

'HYLFH�
&RQWURO

�%GDWD! (FKR�'DWD�WR�$X[�0RQLWRU

�+! (QDEOH�/DVHU�6FDQQLQJ

�,! 'LVDEOH�/DVHU�6FDQQLQJ

�/! +RVW�5HOD\�'ULYHU

&RGH�7\SHV

�3! $XWRGLVFULPLQDWH�$OO�&RGHV

�4! (QDEOH�&RGH����2QO\

�5! (QDEOH�&RGDEDU�2QO\

�6! (QDEOH�I���2I���2QO\

&RXQWHUV

�1! 1RUHDG�&RXQWHU

�2! 1RUHDG�&RXQWHU�5HVHW

�7! 7ULJJHU�&RXQWHU

�8! 7ULJJHU�&RXQWHU�5HVHW

�9! *RRG�5HDG�&RXQWHU

�:! *RRG�5HDG�&RXQWHU�5HVHW

7HVW

�&! (QWHU�5HDG�5DWH�7HVW

�P! (QWHU�6FDQ�5DWH�7HVW

�-! ([LW�5HDG�5DWH�RU�6FDQ�5DWH�7HVW

6WDWXV
��! 'LVSOD\�6RIWZDUH�3DUW�1XPEHU

��! 'LVSOD\�&KHFNVXP�RI�(3520
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3URJUDP�0DQDJHPHQW�&RPPDQGV

�$!�6RIWZDUH�5HVHW��,QLWLDOL]HV�DOO�VHULDO�
FRQILJXUDWLRQ�FRPPDQGV�LQ�5$0�DQG�UHVHWV�
DOO�FRXQWHUV�DQG�RSHUDWLQJ�SDUDPHWHUV��
&KDQJHV�IRU�%DXG�5DWH��6WRS�%LWV��&RGH�
/HQJWK��HWF���GR�QRW�WDNH�HIIHFW�XQWLO�WKLV�FRP�
PDQG�LV�VHQW�

1RWH��6RIWZDUH�5HVHW�ZLOO�FDXVH�WKH�QXPHULF�FRXQWHUV�LQ�XVH�WR�ORVH�WKHLU�FRXQW��
UHFRUG�DOO�GDWD�WKDW�\RX�ZLVK�WR�VDYH�SULRU�WR�VHQGLQJ�WKLV�FRPPDQG�

�'!�(QWHU�&RQILJXUDWLRQ�0RGH��(QWHUV�WKH�PHQX�FRQILJXUDWLRQ�SURJUDP��6HH�
&KDSWHU ���¦0HQX�&RQILJXUDWLRQ�§�

�=!�6DYH�&RQILJXUDWLRQ�IRU�3RZHU�RQ��
6DYHV�WKH�FXUUHQW�FRQILJXUDWLRQ�WR�QRQYROD�
WLOH�PHPRU\�IRU�DYDLODELOLW\�RQ�SRZHU�RQ�

7KH�YDOXHV�RI�QXPHULF�FRXQWHUV�DUH�QRW�
VDYHG�E\�WKLV�FRPPDQG�

1RWH��7KH��=!�6DYH�&RQILJXUDWLRQ�FRP�
PDQG�FDQ�EH�H[HFXWHG��������WLPHV��,Q�QRUPDO�XVDJH�WKLV�ZLOO�H[FHHG�WKH�OLIH�RI�

WKH�GHFRGHU��,I�IUHTXHQW�FKDQJHV�WR�WKH�RSHUDWLQJ�SDUDPHWHUV�DUH�UHTXLUHG��WKH�

�=!�FRPPDQG�VKRXOG�EH�XVHG�RQO\�ZKHQ�WKH�FXUUHQW�FRQILJXUDWLRQ�KDV�EHHQ�

FKDQJHG�DQG�WKH�FKDQJHV�DUH�WR�EH�SHUPDQHQW�

'HYLFH�&RQWURO�&RPPDQGV

�%GDWD!�(FKR�'DWD�WR�$X[�0RQLWRU��(FKRHV�GDWD�IURP�KRVW�WR�DX[LOLDU\�PRQLWRU�
�VHH�$SSHQGL[�,��¦$X[LOLDU\�0RQLWRU�§�RQ�SDJH�$����IRU�PRUH�GHWDLO��

�+!�(QDEOH�/DVHU�6FDQQLQJ��$OORZV�GHFRGLQJ�WR�WDNH�SODFH��7KH�ODVHU�UHPDLQV�
21�XQOHVV�ERWK�RI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�WUXH�

�� 7KH�GHFRGHU�LV�HQDEOHG�IRU�D�WULJJHUHG�PRGH�DQG

�� /DVHU�2Q�2II�RSWLRQ�LV�HQDEOHG�

�,!�'LVDEOH�/DVHU�6FDQQLQJ��/DVHU�UHPDLQV�RII�ZKLOH�WKLV�FRPPDQG�LV�LQ�
HIIHFW��7KLV�IHDWXUH�LV�XVHIXO�GXULQJ�H[WHQGHG�SHULRGV�RI�WLPH�ZKHQ�QR�EDU�FRGH�
ODEHOV�DUH�EHLQJ�VFDQQHG��'LVDEOLQJ�ODVHU�VFDQQLQJ�ZLOO�QRW�DIIHFW�DQ\�GRZQ�
ORDGHG�FRPPDQGV�WR�WKH�GHFRGHU��7KH�GHFRGHU�UHPDLQV�DFWLYH�GXULQJ�WKLV�
SHULRG�

�/!�+RVW�5HOD\�'ULYHU��$OORZV�\RX�WR�VHQG�D�SXOVH��DW�DQ\�WLPH�UHJDUGOHVV�RI�
0DWFK�&RGH�RU�5HOD\�'ULYHU�VWDWXV��WR�SLQ���RI�WKH�WULJJHU�FRQQHFWRU�

���7KH��'!�FRPPDQG�LV�WKH�RQO\�VHULDO�FRPPDQG�WKDW�WKH�06������GHFRGHU�ZLOO�UHFRJQL]H�IURP�
DQ�DX[LOLDU\�WHUPLQDO�

,QLWLDOL]H�$!

5$0

1295$0� 520

,QLWLDOL]H�=!

5$0

1295$0 520
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&RGH�7\SH�&RPPDQGV

�3!�$XWRGLVFULPLQDWH�$OO�&RGHV��(QDEOHV�WKH�GHFRGHU�WR�GHFRGH�DOO�DYDLODEOH�
EDU�FRGH�W\SHV�ZLWKRXW�FKDQJLQJ�GHFRGHU�FRQILJXUDWLRQ�VHWWLQJV�

1RWH��)RU�PD[LPXP�VFDQQLQJ�VSHHG��HQDEOH�RQO\�WKRVH�EDU�FRGH�V\PERORJLHV�
XVHG�LQ�WKH�DSSOLFDWLRQ�

�4!�(QDEOH�&RGH����2QO\��$OORZV�RQO\�&RGH����ODEHOV�WR�EH�UHDG�

�5!�(QDEOH�&RGDEDU�2QO\��$OORZV�RQO\�&RGDEDU�ODEHOV�WR�EH�UHDG�

�6!�(QDEOH�,���RI���2QO\��$OORZV�RQO\�,QWHUOHDYHG���RI���ODEHOV�WR�EH�UHDG�

&RXQWHU�&RPPDQGV

7KH�;V�LQ�DOO�FRXQWHU�FRPPDQGV�GHQRWH�D�QXPHULF�YDOXH�IURP�������WR���������
$IWHU�UHDFKLQJ�WKH�PD[LPXP�QXPHULF�OLPLW�RI���������\RX�ZLOO�UHFHLYH�DQ�HUURU�
PHVVDJH�DQG�WKH�FRXQWHU�ZLOO�DXWRPDWLFDOO\�UROORYHU�DQG�VWDUW�FRXQWLQJ�DJDLQ�DW�
�������7R�REWDLQ�WKH�FXPXODWLYH�WRWDO�RI�FRXQWV�DIWHU�WKH�UROORYHU�KDV�RFFXUUHG��
DGG��������SHU�HDFK�UROORYHU��WKH�GHFRGHU�GRHV�QRW�NHHS�WUDFN�RI�WKH�QXPEHU�RI�
UROORYHUV��WR�WKH�FXUUHQW�FRXQW��

1RWH��<RX�ZLOO�ORVH�DOO�FRXQWHU�YDOXHV�LI�SRZHU�WR�WKH�GHFRGHU�LV�F\FOHG��ZKHQ�
VHQGLQJ�WKH��$!�FRPPDQG��RU�XSRQ�HQWHULQJ�DQG�H[LWLQJ�FRQILJXUDWLRQ�VHWXS�

PHQXV�

1RWH��,I�\RX�DFWLYDWH�WKH�FRXQWHU�FRPPDQG�GXULQJ�D�UHDG�F\FOH��WKH�GHFRGHU�ZLOO�
QRW�RXWSXW�WKH�FRXQW�XQWLO�WKH�UHDG�F\FOH�HQGV�

�1!�1RUHDG�&RXQWHU��7KH�PHVVDJH�1�;;;;;�GLVSOD\V�WKH�WRWDO�QXPEHU�RI�
QRUHDGV�WKDW�KDYH�RFFXUUHG�VLQFH�SRZHU�RQ�RU�WKH�ODVW�1RUHDG�&RXQWHU�5HVHW�
FRPPDQG��

�2!�1RUHDG�&RXQWHU�5HVHW��6HWV�1RUHDG�&RXQWHU�WR�������

�7!�7ULJJHU�&RXQWHU��7KH�PHVVDJH�7�;;;;;�GLVSOD\V�WKH�WRWDO�QXPEHU�RI�
WULJJHUV�VLQFH�SRZHU�RQ�RU�WKH�ODVW�7ULJJHU�&RXQWHU�5HVHW�FRPPDQG��

�8!�7ULJJHU�&RXQWHU�5HVHW��6HWV�WKH�WULJJHU�FRXQWHU�WR�������

�9!�0DWFK�&RXQWHU��RU�*RRG�5HDG�&RXQWHU���7KH�PHVVDJH�9�;;;;;�GLV�
SOD\V�WKH�WRWDO�QXPEHU�RI�JRRG�UHDGV�PDWFKLQJ�WKH�PDVWHU�ODEHO�VLQFH�SRZHU�RQ�
RU�WKH�ODVW�0DWFK�&RXQWHU�5HVHW�FRPPDQG��7KLV�FRXQWHU�LV�DOZD\V�HQDEOHG��EXW�
ZLOO�RQO\�ZRUN�DV�D�PDWFK�FRXQW�ZKHQ�0DWFK�&RGH�RSWLRQ�LV�HQDEOHG��,I�WKH�
0DWFK�&RGH�RSWLRQ�LV�QRW�HQDEOHG��WKLV�FRXQWHU�DGGV�WKH�QXPEHU�RI�JRRG�UHDGV��
RU�GHFRGHV��7KLV�FRXQW�FDQ�EH�UHTXHVWHG�DW�DQ\�WLPH��

�:!�0DWFK�&RXQWHU�5HVHW��6HWV�WKH�0DWFK�&RXQWHU�WR�������

���&DQ�DOVR�EH�XVHG�DV�D�JRRG�UHDG�FRXQWHU�ZKHQ�0DWFK�&RGH�LV�QRW�HQDEOHG�



2SHUDWLRQDO�&RPPDQGV

06������'XDO�+HDG�'HFRGHU�8VHU©V�0DQXDO ���

�
¤
2
S
H
UD
WLR

Q
V

�;!�0LVPDWFK�&RXQWHU��7KH�PHVVDJH�;�;;;;;�GLVSOD\V�WKH�QXPEHU�RI�
ODEHOV�VXFFHVVIXOO\�UHDG�WKDW�GR�QRW�PDWFK�WKH�PDVWHU�ODEHO�VLQFH�SRZHU�RQ�RU�
WKH�ODVW�0LVPDWFK�&RXQWHU�FRPPDQG�

�<!�0LVPDWFK�&RXQWHU�5HVHW��6HWV�WKH�0LVPDWFK�&RXQWHU�WR�]HUR�

7HVW�&RPPDQGV

�&!�(QWHU�5HDG�5DWH�7HVW��,QVWUXFWV�WKH�
GHFRGHU�WR�RXWSXW�WKH�SHUFHQWDJH�RI�VFDQV�
GHFRGHG��7KH�UHDG�UDWH�FDQ�YDU\�GUDPDWL�
FDOO\�GXH�WR�WKH�DQJOH�DQG�ORFDWLRQ�RI�WKH�
ODEHO�LQ�UHODWLRQ�WR�WKH�VFDQ�EHDP��7KLV�WHVW�
LV�YHU\�XVHIXO�LQ�DOLJQLQJ�DQG�SRVLWLRQLQJ�
WKH�VFDQ�KHDG�GXULQJ�LQVWDOODWLRQ�

�P!�(QWHU�6FDQ�5DWH�7HVW��'LVSOD\V�WKH�
FXUUHQW�QXPEHU�RI�VFDQV�SHU�VHFRQG�SUR�
GXFHG�E\�WKH�VSLQQLQJ�PLUURU�

�-!�([LW�5HDG�5DWH�RU�6FDQ�5DWH�7HVW��
(QGV�WKH�UHDG�UDWH�WHVW�RU�VFDQ�UDWH�WHVW�DQG�UHWXUQV�WR�UHDG�RU�UHDG\�PRGH�

6WDWXV�&RPPDQGV

��!�'LVSOD\�6RIWZDUH�3DUW�1XPEHU��'LVSOD\V�VRIWZDUH�SDUW�QXPEHU�

��!�'LVSOD\�&KHFNVXP�RI�(3520��'LVSOD\V�D�IRXU�GLJLW�KH[�QXPEHU��FRUUH�
VSRQGLQJ�WR�D�JLYHQ�ILUPZDUH�YHUVLRQ��XVHG�WR�YHULI\�D�GHFRGHU©V�(3520�

5HDG�5DWH�
3HUFHQWDJH

/DEHO�'DWD

�����������

�����������

�����������
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$SSHQGLFHV

&RQWHQWV

$SSHQGL[ $ ¥�'HFRGHU�6SHFLILFDWLRQV ������������������������������������������������$��

$SSHQGL[ % ¥�$6&,,�7DEOH������������������������������������������������������������������$��

$SSHQGL[ & ¥�'HIDXOWLQJ�WKH�'HFRGHU������������������������������������������������$��

$SSHQGL[ ' ¥�7URXEOHVKRRWLQJ�����������������������������������������������������������$��

$SSHQGL[ ( ¥�8VHIXO�2SHUDWLRQV ��������������������������������������������������������$��

$SSHQGL[ ) ¥�,QWHUIDFLQJ�ZLWK�WKH�06����6FDQ�+HDG�����������������������$���

$SSHQGL[ * ¥�%DU�&RGH�6\PERORJ\�������������������������������������������������$���

$SSHQGL[ + ¥�,QWHUIDFH�6WDQGDUGV ���������������������������������������������������$���

$SSHQGL[ , ¥�$X[LOLDU\�0RQLWRU����������������������������������������������������������$���

$SSHQGL[ - ¥�0XOWLGURS�&RPPXQLFDWLRQV����������������������������������������������$���

$SSHQGL[ . ¥�*ORVVDU\�RI�7HUPV������������������������������������������������������$���

�



$SSHQGLFHV

$�� 06������'XDO�+HDG�'HFRGHU�8VHU©V�0DQXDO

$
S
S
H
Q
G
LF
H
V $SSHQGL[ $ ² �'HFRGHU�6SHFLILFDWLRQV
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/HQJWK������LQ���������PP� :LGWK������LQ���������PP�

+HLJKW������LQ��������PP� :HLJKW������R]�������JUDPV�

)LJXUH�$���06�����

0HFKDQLFDO��06������
/HQJWK������LQ���������PP� :LGWK������LQ���������PP�
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0HDVXUHPHQWV�LQ�LQFKHV��PLOOLPHWHUV�

0HDVXUHPHQWV�LQ�LQFKHV��PLOOLPHWHUV� )U R QW

����� WKUHDGV
��� SODFHV�

2SWLRQDO� IRRW� SDGV

��� SODFHV������
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(OHFWULFDO�&KDUDFWHULVWLFV�
3RZHU�6XSSO\�5HTXLUHPHQWV��

����9'&�UHJXODWHG�#�����P$�PD[LPXP�
ZLWK����P9�S�S�PD[��ULSSOH
±���9'&�UHJXODWHG�#�����P$�PD[LPXP�
ZLWK����P9�S�S�PD[��ULSSOH
���9'&�UHJXODWHG�#�����P$�PD[LPXP�
ZLWK�����P9�S�S�PD[��ULSSOH

'HIDXOW�&RPPXQLFDWLRQV�6HWWLQJV
%DXG�5DWH������

3DULW\��(YHQ

6WRS�%LWV��2QH

'DWD�%LWV��6HYHQ

(QYLURQPHQW
2SHUDWLQJ�7HPSHUDWXUH������WR�����)�����WR����&�

6WRUDJH�7HPSHUDWXUH��±����WR�����)��±����WR����&��

+XPLGLW\��8S�WR������QRQ�FRQGHQVLQJ��

6WDWXV�/LJKWV

7DEOH�$���6WDWXV�/LJKWV

0RGH ,1'����OLJKWHG�D

D�,1'���/('�LQGLFDWHV�D�JRRG�UHDG��,OOXPLQDWHV�UHG�ZKHQ�D�VHULDO�GDWD�RYHUIORZ�

RFFXUV�DQG�JUHHQ�ZKHQ�D�EDU�FRGH�ODEHO�LV�GHFRGHG�

,1'����OLJKWHG�E

E�,1'���/('�LQGLFDWHV�D�´UHDG\µ�FRQGLWLRQ��,OOXPLQDWHV�UHG�DW�WKH�HQG�RI�D�UHDG�

F\FOH��LQGLFDWLQJ�WKDW�WKH�VFDQQHU�LV�UHDG\�WR�DFFHSW�D�QHZ�WULJJHU�

&RQWLQXRXV�
5HDG�RU�&RQWLQX�
RXV�5HDG���2XW�
SXW

)DLQWO\�IODVKHV�
ZKHQ�D�JRRG�
UHDG�RFFXUV�

)ODVKHV�ZKHQ�D�
JRRG�UHDG�RFFXUV�

7ULJJHUHG�0RGH�
�([WHUQDO�RU�
6HULDO�7ULJJHU�

,OOXPLQDWHV�DW�
WKH�HQG�RI�D�
UHDG�F\FOH�DQG�
UHPDLQV�21�XQWLO�
D�QHZ�WULJJHU�
RFFXUV�

,OOXPLQDWHV�ZKHQ�D�
JRRG�UHDG�RFFXUV�
DQG�UHPDLQV�21�
XQWLO�D�QHZ�WULJJHU�
RFFXUV�

3ROOHG�0RGH�
�0XOWLGURS��3ROO�
LQJ�0RGH�'��DQG�
8VHU�'HILQHG�
0XOWLGURS�

8VHU�GHILQHG�

,OOXPLQDWHV�ZKHQ�D�
JRRG�UHDG�RFFXUV�
DQG�UHPDLQV�21�
XQWLO�WKH�VFDQQHU©V�
GDWD�LV�VHQW�WR�WKH�
FRQFHQWUDWRU�



$6&,,�7DEOH

06������'XDO�+HDG�'HFRGHU�8VHU©V�0DQXDO $��

$
S
S
H
Q
G
LF
H
V

$SSHQGL[ % ² �$6&,,�7DEOH
7DEOH�$����$6&,,�7DEOH�ZLWK�&RQWURO�&KDUDFWHUV
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'HIDXOWLQJ�WKH�GHFRGHU�UHVHWV�WKH�GHFRGHU�FRQILJXUDWLRQ�SDUDPHWHUV�WR�WKHLU�
RULJLQDO�GHIDXOW�YDOXHV�

'HIDXOWLQJ�LV�QHFHVVDU\�LI�

� <RX�ZLVK�WR�TXLFNO\�UHVWRUH�GHIDXOW�VHWWLQJV�WR�WKH�FRQILJXUDWLRQ�SURJUDP�
DIWHU�PDNLQJ�VRPH�WHPSRUDU\�FKDQJHV��

� &RPPXQLFDWLRQV�EHWZHHQ�WKH�GHFRGHU�DQG�DQRWKHU�GHYLFH�DUH�LQWHUUXSWHG�
EHFDXVH�RI�LQFRPSDWLEOH�VHWWLQJV��IRU�H[DPSOH��D�WHUPLQDO�LV�VHW�WR�FRPPXQL�
FDWH�DW������EDXG��EXW�WKH�GHFRGHU�LV�FRQILJXUHG�DW�����.�EDXG�� �

� 7KH�GHFRGHU�KDV�EHHQ�DVVLJQHG�D�SROOLQJ�DGGUHVV�DQG�\RX�ZLVK�WR�DFFHVV�
WKH�GHFRGHU©V�PHQX��

$FFHVV�WR�WKH�FRQILJXUDWLRQ�PHQXV�RI�D�GHFRGHU�WKDW�LV�LQ�D�SROOHG�PRGH�FDQ�
EH�IRUFHG�E\�XVH�RI�D�SURILOH�FDUG��VHH�PRGH���LQ�&KDSWHU����¦ 3URILOH�&DUG�
&RQILJXUDWLRQ§���RU�E\�VHQGLQJ�WKH��'!�FRPPDQG�IURP�DQ�DX[LOLDU\�WHUPLQDO�
YLD�WKH�DX[LOLDU\�56�����SRUW�

8VLQJ�WKH�3URILOH�&DUG
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�� 7XUQ�SRZHU�WR�WKH�
GHFRGHU�21�

�� &RQQHFW�HQG�RI�WKH�
SURILOH�FDUG�ODEHOHG�
¦'(&2'(5§�WR�WKH�
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QHFWRU�
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VZLWFKHV�WR�2))�DQG�VHW�QXPEHU���¦'$7$§�VZLWFK�WR�21��DV�VKRZQ�LQ�
ILJXUH�$����

�� 3UHVV�WKH�¦/2$'§�EXWWRQ�

�� /LVWHQ�IRU�WZR�EHHSV�LQ�VXFFHVVLRQ��WKH�VHFRQG�ORXGHU�WKDQ�WKH�ILUVW���,I�WKH
EHHSV�GR�QRW�RFFXU�DV�GHVFULEHG��UHSHDW�WKH�GHIDXOW�SURFHGXUH�
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6KRUWLQJ�3LQV���DQG���

,I�D�SURILOH�FDUG�LV�QRW�DFFHVVLEOH��LW�LV�QHFHVVDU\�WR�GHIDXOW�WKH�GHFRGHU�E\�
VKRUWLQJ�SLQV���DQG�����

&DXWLRQ��%H�FHUWDLQ�WKDW�WKH�FRUUHFW�SLQV�DUH�VKRUWHG��6KRUWLQJ�WKH�ZURQJ�
SLQV�FDQ�FDXVH�VHULRXV�GDPDJH�WR�WKH�XQLW�

3URFHGXUH�

�� 7XUQ�SRZHU�WR�WKH�GHFRGHU�21�

�� /RFDWH�SLQV���DQG����RQ�WKH�KRVW�FRQQHFWRU��ILJXUH�$����DQG�PDUN�ZLWK
D�SHQ�

�8VH�D�VPDOO�OHQJWK�RI�OLJKW�ZLUH�DSSUR[����LQFKHV�����WR����JDXJH�IRU
VKRUWLQJ��

�� 0RPHQWDULO\�VKRUW�SLQV����DQG����/LVWHQ�IRU�D�VHULHV�RI�VKRUW�EHHSV��

:LWKLQ���VHFRQGV��VKRUW�SLQV����DQG���DJDLQ��$�ORQJHU�EHHS�VKRXOG�EH
KHDUG��,I�QRW��UHSHDW�WKH�SURFHVV��

1RWH��8VLQJ�VZLWFKLQJ�
SRZHU�VXSSOLHV�DV�D�SRZHU�
VRXUFH�LV�QRW�UHFRP�
PHQGHG�GXH�WR�H[FHVVLYH�
ULSSOH�FKDUDFWHULVWLFV�

)LJXUH�$����+RVW�&RQQHFWRU�

'HIDXOW�3LQV

3LQ��3LQ���
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7KH�06������GXDO�GHFRGHU��ZKHQ�XVHG�FRUUHFWO\�ZLWK�D�SURSHUO\�DGMXVWHG�
VFDQ�KHDG��VKRXOG�SURGXFH�JRRG�UHDGV��VHH�VFDQ�KHDG�XVHU©V�PDQXDO���,I�
QRW��WDEOH�$���OLVWV�VRPH�RI�WKH�PRUH�FRPPRQ�SUREOHPV�DVVRFLDWHG�ZLWK�VHW�
WLQJ�XS�DQG�XVLQJ�WKH�GHFRGHU��,I�\RX�DUH�XQDEOH�WR�ORFDWH�RU�FRUUHFW�WKH�
SUREOHP��FDOO�\RXU�0LFURVFDQ�UHSUHVHQWDWLYH�

7DEOH�$�����7URXEOHVKRRWLQJ�7DEOH�

3UREOHP 3RVVLEOH�&DXVH 6ROXWLRQ

3RZHU�LQGLFD�
WRU�GRHV�QRW�
LOOXPLQDWH�ZKHQ�
GHFRGHU�LV�21

3RZHU�VXSSO\�SUREOHP +DYH�WHFKQLFLDQ�PHDVXUH�$&�LQSXW�YROWDJH�
DQG�SRZHU�VXSSO\�'&�RXWSXW�YROWDJHV��
5HSODFH�LI�SRZHU�VXSSO\�LV�QRW�VXSSO\LQJ�FRU�
UHFW�YROWDJHV�

0HQX�GRHV�QRW�
GLVSOD\�ZKHQ�
FRQILJXUDWLRQ�
FRPPDQG�LV�
VHQW

+RVW�FDEOH�GHIHFWLYH�RU�QRW�
ZLUHG�SURSHUO\

&KHFN�FDEOH�FRQQHFWLRQV�DQG�ZLULQJ�
�VHH�¦$WWDFK�&DEOLQJ�§�RQ�SDJH������

:URQJ�FRQILJXUDWLRQ�FRP�
PDQG��RU�ORZHU�FDVH�G��
VHQW

9HULI\�WKDW�WKH��'!�VHULDO�FRPPDQG��ZLWK�DQ�
XSSHU�FDVH�'��LV�EHLQJ�VHQW�

'HFRGHU�FRQILJXUDWLRQ�VHW�
WLQJV�GR�QRW�PDWFK�KRVW
V

5HVHW�GHFRGHU�WR�GHIDXOW�DQG�RU�PDWFK�KRVW�
VHWWLQJV�ZLWK�GHFRGHU
V�

'HFRGHU�GRHV�
QRW�WUDQVPLW�RU�
GHFRGH�ODEHOV

�GHFRGHU�LQGL�
FDWRU�OLJKWV�RQ�
EXW�QR�GDWD�LV�
GLVSOD\HG�RQ�
VFUHHQ��

+RVW�FDEOH�GHIHFWLYH� (QVXUH�WKH�FDEOH�LV�FRUUHFWO\�ZLUHG��VHH�WDEOH�
����RQ�SDJH������

:URQJ�ODEHO�W\SH

�GLIIHUHQW�ODEHO�W\SH�EHLQJ�
VFDQQHG�WKDQ�WKDW�HQDEOHG�
LQ�ILUPZDUH�

&KHFN�ODEHO�FRQILJXUDWLRQ�VHWWLQJV�WR�EH�FHU�
WDLQ�WKDW�WKH\�PDWFK�WKH�ODEHO�W\SH�EHLQJ�
VFDQQHG��,I�ODEHO�W\SH�LV�LQ�GRXEW��HQWHU��3!�
�WKH�$XWRGLVFULPLQDWH�$OO�&RGHV�FRPPDQG��

(QVXUH�WKDW�)L[HG�&RGH�/HQJWK�DQG�&KHFN�
VXPV��LI�HQDEOHG��DUH�VHW�FRUUHFWO\�

3RRU�ODEHO�TXDOLW\� 6FDQ�D�ODEHO�WKDW�LV�NQRZQ�WR�EH�JRRG�

'HFRGHU�QRW�FRQILJXUHG�
SURSHUO\

5HVHW�GHFRGHU�WR�GHIDXOW�DQG�RU�PDWFK�KRVW�
VHWWLQJV�ZLWK�GHFRGHU©V�

([FHVVLYH�DPELHQW�OLJKW��
VXQOLJKW��RU�VWUREHV

6KLHOG�WKH�EDU�FRGH�DQG�RU�VFDQ�KHDG�WR�YHULI\�
WKDW�H[FHVVLYH�OLJKW�LV�QRW�WKH�SUREOHP�

)DXOW\�VFDQ�KHDG 7U\�DQRWKHU�VFDQ�KHDG�WKDW�LV�NQRZQ�WR�EH�
JRRG�

)DXOW\�FDEOH�WR�VFDQ�KHDG 7U\�DQRWKHU�VFDQ�KHDG�FDEOH�
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'HFRGHU�GRHV�
QRW�WUDQVPLW�RU�
GHFRGH�ODEHOV

�GHFRGHU�LQGL�
FDWRU�OLJKWV�RQ�
EXW�QR�GDWD�LV�
GLVSOD\HG�RQ�
VFUHHQ��

'HFRGHU�LV�QRW�WULJJHUHG�
ZKHQ�LQ�H[WHUQDO�PRGH�

(QVXUH�WULJJHU�GHYLFH�LV�RSHUDWLQJ�SURSHUO\�

'R�5HDG�5DWH�7HVW��&!��,I�LW�UHDGV�VXFFHVV�
IXOO\��WKH�SUREOHP�LV�WULJJHULQJ��

'HFRGHU�LV�QRW�WULJJHUHG�
ZKHQ�LQ�VHULDO�PRGH�

(QVXUH�VHULDO�WULJJHU�FKDUDFWHU�LV�VHQW�ZLWK�VWDUW�
VWRS�FKDUDFWHUV��D�OHIW�DQJOH�EUDFNHW����XQOHVV�
UHGHILQHG��DQG�D�ULJKW�DQJOH�EUDFNHW�!��

3RZHU�VXSSO\�
SUREOHP�

+DYH�WHFKQLFLDQ�PHDVXUH�$&�LQSXW�YROWDJH�DQG�
SRZHU�VXSSO\�'&�RXWSXW�YROWDJHV��5HSODFH�LI�
SRZHU�VXSSO\�LV�QRW�VXSSO\LQJ�FRUUHFW�YROWDJHV��

([WHUQDO�HOHFWULFDO�QRLVH 6HH�¦*URXQG�DQG�6KLHOG�&RQVLGHUDWLRQV�§�RQ�
SDJH������

,QFRUUHFW�ILUPZDUH�IRU�
DSSOLFDWLRQ

6RPH�DSSOLFDWLRQV�PD\�UHTXLUH�FXVWRP�ILUP�
ZDUH��&DOO�\RXU�0LFURVFDQ�UHSUHVHQWDWLYH�

6FDQ�KHDG�
PRWRU�GRHV�QRW�
URWDWH�DQG�ODVHU�
LV�RII

�GHWHUPLQH�
PRWRU�PRYH�
PHQW�E\�IHHO�
RU�VRXQG�

6FDQ�KHDG�LV�QRW�FRQ�
QHFWHG�SURSHUO\

(QVXUH�WKDW�WKH�PRGXODU�FDEOH�LV�LQVHUWHG�LQWR�
WKH�PRGXODU�FRQQHFWRUV��,QVSHFW�FDEOH�IRU�
GDPDJH��,I�TXHVWLRQDEOH��WU\�DQRWKHU�FDEOH�

/DVHU�VFDQQLQJ�GLVDEOHG�
E\�WKH��,!�VHULDO�FRPPDQG

(QDEOH�ODVHU�VFDQQLQJ�ZLWK�WKH��+!�VHULDO�
FRPPDQG

/DVHU�2Q�2II�HQDEOHG 'LVDEOH�/DVHU�2Q�2II�WR�PDNH�WKH�ODVHU�RSHU�
DWH�FRQWLQXRXVO\��2WKHUZLVH��GHFRGHU�LV�RSHU�
DWLQJ�FRUUHFWO\��/DVHU�2Q�2II�DFWLYDWHV�WKH�
ODVHU�GXULQJ�WKH�UHDG�F\FOH�RQO\�

)DXOW\�VFDQ�KHDG /DVHU�PD\�QRW�EH�IXQFWLRQLQJ��,I�PRWRU�LV�QRW�
URWDWLQJ�DQG�WKH�ODVHU�LV�RII��WU\�DQRWKHU�VFDQ�
KHDG

)DXOW\�FDEOH�WR�VFDQ�KHDG 7U\�DQRWKHU�VFDQ�KHDG�FDEOH�

*HWWLQJ�RQO\�
¦KLHURJO\SKLFV§�
RU�
XQLQWHOOLJLEOH�
FRGH

+RVW�DQG�GHFRGHU�EDXG�
UDWHV�RU�SDULW\�QRW�PDWFKHG

&KHFN�%DXG�5DWH�DQG�3DULW\�DQG�FKDQJH�WR�
PDWFK�KRVW
V�VHWWLQJV�

*HWWLQJ�RQO\�
QRUHDG�
PHVVDJHV�RQ�
WKH�VFUHHQ

%DU�FRGH�ODEHO�QRW�UHDG�
DEOH�

7U\�DQRWKHU�ODEHO�WKDW�LV�NQRZQ�WR�EH�UHDGDEOH��
�(QVXUH�WKDW�WKH�QHZ�ODEHO�LV�WKH�VDPH�FRGH�
W\SH�DQG�GHQVLW\��

,QFRUUHFW�ODEHO�UDQJH 5HIHU�WR�VFDQ�KHDG�UDQJH�GDWD�LQ�VFDQ�KHDG�
PDQXDO�WR�GHWHUPLQH�FRUUHFW�UDQJH��5HSRVLWLRQ�
ODEHO�DQG�SHUIRUP�WKH�UHDG�UDWH�WHVW�

7DEOH�$�����7URXEOHVKRRWLQJ�7DEOH���FRQWLQXHG�

3UREOHP 3RVVLEOH�&DXVH 6ROXWLRQ
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*HWWLQJ�RQO\�
QRUHDG�
PHVVDJHV�RQ�
WKH�VFUHHQ

/DEHO�PLVDOLJQHG�RU�
UHIOHFWLQJ�GLUHFW�ODVHU�OLJKW�

(QVXUH�WKH�ODEHO�LV�QRW�H[FHVVLYHO\�VNHZHG��
WLOWHG��RU�RWKHUZLVH�GLVRULHQWHG�

(QVXUH�WKH�EDU�FRGH�LV�LQ�WKH�VFDQ�OLQH�ZKHQ�LW�
LV�VXSSRVHG�WR�EH��

(QVXUH�WKDW�WKH�EDU�FRGH�LV�SLWFKHG�VR�DV�WR�
DYRLG�VSHFXODU�OLJKW��

7ULJJHULQJ�WLPHRXW�RXW�RI�
V\QF

5HYLHZ�WULJJHULQJ�DQG�WLPLQJ��FKDSWHU����

2EMHFW�GHWHFWRU�RU�DQRWKHU�
VFDQ�KHDG�LQWHUIHULQJ�ZLWK�
UHDGV

5HPHG\�E\�UHPRXQWLQJ��HOLPLQDWLQJ�LQWHUIHU�
HQFH��RU�VKLHOGLQJ�

0DQ\�REMHFW�GHWHFWRUV�HPLW�SXOVHG�LQIUDUHG�
VLJQDOV�WKDW�FDQ�VHULRXVO\�GHJUDGH�WKH�UHDG�
UDWH�LI�WKH\�VKLQH�LQWR�WKH�VFDQ�KHDG�RU�RQWR�
WKH�EDU�FRGH�ODEHO�ZKHQ�LW�LV�EHLQJ�UHDG�

1R�VLJQDO�UHFHLYHG�IURP�
WKH�VFDQ�KHDG

&KHFN�VFDQ�KHDG�GHFRGHU�FDEOH��VXEVWLWXWH�
DQRWKHU�VFDQ�KHDG��DQG�RU�VHH�VFDQ�KHDG�
WURXEOHVKRRWLQJ�WDEOH�

3UHYLRXV�ODEHO�
UHDG��EXW�VXE�
VHTXHQW�ODEHO�
ZLOO�QRW�UHDG

'HFRGHU�FRQILJXUHG�LQ�
&RQWLQXRXV�2QH�PRGH�
ZLWK�1HZ�7ULJJHU�HQDEOHG

6FDQ�D�ODEHO�WKDW�FRQWDLQV�GLIIHUHQW�GDWD�WKDQ�
WKDW�RI�RQH�EHLQJ�UHDG��RU�FKDQJH�(QG�RI�5HDG�
&\FOH�WR�7LPHRXW�

'HFRGHU�LQ�SROOHG�PRGH &KHFN�FRPPXQLFDWLRQV�SURWRFRO�

'HFRGHU�QRW�
FRPPXQLFDW�
LQJ�LQ�SROOHG�
PRGH�

/5&�GLVDEOHG (QDEOH�/5&�

,PSURSHU�FRQILJXUDWLRQ &KHFN�FRPPXQLFDWLRQV�SDUDPHWHUV��ZLWK�$X[�
SRUW��SURILOH�FDUG�RU�E\�GHIDXOWLQJ�XQLW�DQG�
UHVHWWLQJ��

)DXOW\�RU�LPSURSHU�FDEOLQJ�
RU�JURXQG

6HH�¦$WWDFK�&DEOLQJ�§�RQ�SDJH�����IRU�FDEOLQJ�
DGYLFH�RU�UHIHU�WR�PXOWLGURS�PDQXDO�

'HFRGHU�QRW�
HQWHULQJ�UHDG�
F\FOH�

�WULJJHU�QRW�
ZRUNLQJ�

3URSHU�WULJJHU�OHYHOV�QRW�
HQDEOHG

(QVXUH�WKDW�WKH�WULJJHU�SXOVH�DQG�WKH�WULJJHU�
SRODULW\�VHWWLQJV�DUH�FRUUHFW�

7ULJJHU�FLUFXLW�QRW�FRUUHFWO\�
ZLUHG

(QVXUH�WKDW�WKH�WULJJHU�FLUFXLW�ZLULQJ�PHHWV�WKH�
GHFRGHU�UHTXLUHPHQWV��VHH�¦$WWDFK�&DEOLQJ�§�
RQ�SDJH������

2EMHFW�GHWHFWRU
�LQRSHUDWLYH

&KHFN�GHWHFWRU�UDQJH�DQG�VHQVLWLYLW\��

7U\�D�GHWHFWRU�WKDW�LV�NQRZQ�WR�EH�JRRG�

'HFRGHU�QRW�
UHDGLQJ�GXULQJ�
WKH�UHDG�F\FOH

2EMHFW�GHWHFWRU�QRW�
SRVLWLRQHG�SURSHUO\

(QVXUH�UHDG�F\FOH�LV�DFWLYH�GXULQJ�WKH�WLPH�WKH�
ODEHO�LV�LQ�WKH�VFDQ�OLQH�

(QG�RI�UHDG�F\FOH�QRW�
SURSHUO\�GHILQHG�IRU�WKH�
DSSOLFDWLRQ

(QVXUH�WKDW�WKH�SURSHU�HQG�RI�UHDG�LV�GHILQHG�
LQ�GHFRGHU�FRQILJXUDWLRQ�

7DEOH�$�����7URXEOHVKRRWLQJ�7DEOH���FRQWLQXHG�

3UREOHP 3RVVLEOH�&DXVH 6ROXWLRQ



8VHIXO�2SHUDWLRQV

06������'XDO�+HDG�'HFRGHU�8VHU©V�0DQXDO $��

$
S
S
H
Q
G
LF
H
V

$SSHQGL[ ( ² 8VHIXO�2SHUDWLRQV�
%HFDXVH�RI�WKH�VHYHUDO�SDUDPHWHUV�LQYROYHG�LQ�WKH�2SHUDWLRQV�PHQX��LW�LV�
QRW�SRVVLEOH�WR�OLVW�DOO�WKH�FRQILJXUDWLRQV�KHUH��+RZHYHU��ZLWK�FDUHIXO�UHDGLQJ�
RI�WKLV�DQG�UHODWHG�FKDSWHUV�DQG�ZLWK�VRPH�H[SHULPHQWLQJ�RQ�\RXU�RZQ��WKH�
FRPELQDWLRQV�FDQ�EH�SDUHG�GRZQ�WR�WKRVH�WKDW�DUH�PRVW�VXLWDEOH�WR�\RXU�
SDUWLFXODU�DSSOLFDWLRQ��

7LPLQJ

7LPHRXWV�DOORZ�WKH�VFDQ�KHDG�WLPH�WR�
VHDUFK�IRU�D�ODEHO�DV�WKH�REMHFW�SDVVHV�
E\�DQG�DUH�HVSHFLDOO\�XVHIXO�LQ�(GJH�
PRGH��ZKHQ�LW�LV�LPSRVVLEOH�IRU�WKH�
VFDQ�KHDG�WR�NQRZ�ZKHWKHU�WKH�REMHFW�
KDV�PDGH�D�FRPSOHWH�SDVV��,W�LV�FULWLFDO�
WR�UHOLDEOH�VFDQQLQJ�WR�XQGHUVWDQG�WLPH�
RXW�SULQFLSOHV�LQ�,QGHSHQGHQW�DQG�
6HTXHQFHG�PRGH�

)LJXUH�$���JUDSKLFDOO\�UHSUHVHQWV�DQ�
DFWLYH�UHDG�F\FOH�RI�D�VLQJOH�VFDQ�KHDG��
$�VHULDO�RU�H[WHUQDO�WULJJHU�LQLWLDWHV�WKH�
UHDG�F\FOH�DQG�WKH�VFDQ�KHDG�EHJLQV�LWV�
VHDUFK�IRU�D�ODEHO��

$IWHU�ILYH�VHFRQGV��LW�KDV�IRXQG�D�ODEHO�
DQG�SURGXFHG�D�*RRG�5HDG��,Q�WKLV�
H[DPSOH��:KHQ�WR�2XWSXW�LV�VHW�IRU�$V�
6RRQ�DV�3RVVLEOH��RWKHUZLVH�WKH�ODEHO�
GDWD�ZRXOG�QRW�EH�VHQW�XQWLO�WKH�HQG�RI�
WKH�UHDG�F\FOH��ZKLFK�LQ�WKLV�H[DPSOH�LV�
VL[�VHFRQGV��

8QOLNH�JRRG�UHDGV��QRUHDGV�FDXVH�D�QRUHDG�PHVVDJH�WR�EH�WUDQVPLWWHG�DW�
WKH�HQG�RI�WKH�WLPHRXW�SHULRG��XQOHVV�1HZ�7ULJJHU�LV�HQDEOHG��UHJDUGOHVV�RI�
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JHUHG��VD\�RQH�VHFRQG�DIWHU�����LW�
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V�UDQJH�RU�D�IDOOLQJ�HGJH�
VLJQDO�RFFXUV�

5XOHV�IRU�6HTXHQFHG�0RGH

�� 'R�QRW�XVH�/HYHO�LQ�FRPELQDWLRQ�ZLWK�([WHUQDO�	�6HULDO��7KH�VHULDO�WULJ�
JHU�ZLOO�EH�LJQRUHG�

�� $YRLG� 1HZ� 7ULJJHU� H[FHSW� IRU� VFDQ� KHDG� ��� ZKHQ� 2QH� (DFK� LV
HQDEOHG�IRU�1XPEHU�RI�3DVVHV�

�� 'R�QRW�GLVDEOH�6\VWHP�7LPHRXW�ZKHQ�0XOWLSOH�LV�HQDEOHG�IRU�1XPEHU
RI�3DVVHV�XQOHVV�DQ�LQGHILQLWH�GHOD\�LV�GHVLUHG�

� � � � � � � �

([WHUQDO�7ULJJHU�7\SH (GJH (GJH (GJH (GJH (GJH (GJH /HYHO /HYHO

:KHQ�WR�2XWSXW $6$3 $6$3 (25 (25 (25 $6$3 $6$3 (25

1XPEHU�RI�/DEHOV����RU��� � � � � � � � �

3DVVHV����RU�0XOWLSOH� 0 � 0 � � � 0 0

���(QG�RI�&\FOH��7�2�RU�17� 7�2 7�2 7�2 7�2 7�2 7�2 7�2 7�2

���(QG�RI�&\FOH��7�2�RU�17� 7�2 7�2 7�2 7�2 17 17 7�2 7�2

���*RRG�5HDG
����
����

��� ����� ��� 17 ��� ���� )

���1RUHDG ����� ��� ����� ��� 17 17 �����) )

���1RUHDG �� � ����� � 17 � ���) )

���*RRG�5HDG ��� ��� ����� � 17 ��17 ��� )

���*RRG�5HDG ���� ��� ���� ��� 17 ��� ���� )

���*RRG�5HDG ���� ��� ���� ��� 17 ����17 ���� )

���1RUHDG �� � �� � 17 � ���) )

���1RUHDG �� � �� � 17 17 ���) )

7�2� �7LPHRXW

17� �1HZ�7ULJJHU

)� �)DOO

0� �0XOWLSOH

7LPHRXW���� ���VHFRQGV

7LPHRXW���� ���VHFRQGV

$6$3� �$V�6RRQ�$V�3RVVLEOH

(25� �(QG�RI�5HDG�&\FOH

&RQW� �&RQWLQXRXV

([W� �([WHUQDO

6\VWHP�7LPHRXW� ���



$SSHQGLFHV

$��� 06������'XDO�+HDG�'HFRGHU�8VHU©V�0DQXDO

$
S
S
H
Q
G
LF
H
V $SSHQGL[ ) ² �,QWHUIDFLQJ�ZLWK�WKH�06����

6FDQ�+HDG
7KLV�DSSHQGL[�GHVFULEHV�/DEHO�6SHHG��D�8VHU�2XWSXWV�RSWLRQ��VHH�ILJXUH�$����
WKDW�LV�H[FOXVLYH�WR�WKH�06����VFDQ�KHDG��

:KHQ�XVLQJ�D�06����
VFDQ�KHDG�ZLWK�DQ�
06�����������
GHFRGHU��LW�LV�QHFHV�
VDU\�WR�LQVWDOO�06����
ILUPZDUH������������
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V\PERORJLHV���)LUPZDUH�FDQ�DOVR�EH�FXVWRP�RUGHUHG�WR�VXSSRUW�RWKHU�V\P�
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ZLGH�

&RGDEDU��$����FKDUDFWHU�VHW����WKURXJK����DQG�WKH�FKDUDFWHUV����������������
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GLJLW�LV�KLJKO\�UHFRPPHQGHG��

83&�DQG�($1��83&��8QLYHUVDO�3URGXFW�&RGH��LV�D�IL[HG�OHQJWK�QXPHULF��
FRQWLQXRXV�V\PERORJ\��7KH�(XURSHDQ�$UWLFOH�1XPEHULQJ�V\VWHP��($1��LV�D�
ZHOO�NQRZQ�YDULDWLRQ�RI�83&��%RWK�83&�DQG�($1�FDQ�KDYH���RU���GLJLW�VXS�
SOHPHQWDO�EDU�FRGH�GDWD�IROORZLQJ�WKH�QRUPDO�FRGH�

&RGH������$�YHU\�KLJK�GHQVLW\�DOSKDQXPHULF�V\PERORJ\��:LOO�HQFRGH�DOO�
����$6&,,�FKDUDFWHUV��LW�LV�FRQWLQXRXV��KDV�YDULDEOH�OHQJWK��DQG�XVHV�PXOWL�
SOH�HOHPHQW�ZLGWKV�PHDVXUHG�HGJH�WR�HGJH�

� �WKH�W\SH�RI�LQIRUPDWLRQ�WR�EH�
VFDQQHG��QXPHULF�RQO\��DOSKD�
QXPHULF�

� WKH�OHQJWK�RI�WKH�PHVVDJHV�WR�
EH�HQFRGHG

� KRZ�DQG�ZKHUH�ODEHOV�DUH�WR�EH�
DSSOLHG

� ODEHO�SULQWHU�FDSDELOLWLHV

� VFDQ�VSHHG

� EHDP�ZLGWK

� WKH�VSDFH�DYDLODEOH�RQ�WKH�
REMHFW�WR�EH�LGHQWLILHG

� KRVW�VRIWZDUH�OLPLWDWLRQV

� UDQJH�RI�WKH�VFDQ�KHDG

� WKH�VSHHG�RI�WKH�FRQYH\RU

���)RU�IXUWKHU�LQIRUPDWLRQ�DERXW�V\PERORJ\��VHH�7KH�%DU�&RGH�%RRN��E\�5RJHU�&��
3DOPHU��+HOPHUV�3XEOLVKLQJ��,QF��������
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$SSHQGL[ + ² ,QWHUIDFH�6WDQGDUGV�

,QWHUIDFH�6WDQGDUGV��HVWDEOLVKHG�E\�WKH�(OHFWURQLF�,QGXVWULHV�$VVRFLDWLRQ�
�(,$���VSHFLI\�VXFK�WKLQJV�DV�WKH�VLJQDOLQJ�YROWDJH�OHYHOV��PD[LPXP�FDEOH�
OHQJWKV��DQG�QXPEHU�RI�GULYHUV��:LWK�0LFURVFDQ�GHYLFHV��VHOHFWLRQ�RI�LQWHU�
IDFH�LV�PDGH�E\�SLQ�DVVLJQPHQW�DQG��LQ�WKH�FDVH�RI�WKH�KRVW�FRPPXQLFD�
WLRQV��E\�VRIWZDUH�VZLWFKLQJ�EHWZHHQ�56�����DQG�56������0LFURVFDQ�
GHYLFHV�XVH�56������56������DQG�56�����PXOWLGURS�

56����

56�����GHILQHV�DQ�LQWHUIDFH�EHWZHHQ�WZR�GHYLFHV�VXFK�DV��IRU�H[DPSOH��WKH�
GHFRGHU�DQG�KRVW��,W�GLIIHUV�IURP�WKH�RWKHU�LQWHUIDFHV�E\�GHGLFDWLQJ�LQGLYLGXDO�
SLQV�WR�VSHFLILF�IXQFWLRQV�DQG�E\�UHTXLULQJ�ERWK�GHYLFHV�WR�VKDUH�D�FRPPRQ�
JURXQG�OLQH��6LQFH�ERWK�GHYLFH�FKDVVLV�DUH�FRQQHFWHG�WR�D�FRPPRQ�JURXQG��
D�JURXQG�ORRS�SRWHQWLDO�DQG�WKH�SRVVLELOLW\�RI�QRLVH�LQWHUIHUHQFH�H[LVWV��
7KHUHIRUH�FDEOH�OHQJWKV�DUH�OLPLWHG�WR�D�PD[LPXP�RI����IHHW�������P���
'HVSLWH�EHLQJ�WKH�PRVW�OLPLWHG��WKLV�LQWHUIDFH�LV�XVHG�IUHTXHQWO\�EHFDXVH�RI�
WKH�ODUJH�LQVWDOOHG�EDVH�RI�56�����HTXLSPHQW�

56����

56������XQOLNH�56������PHDVXUHV�VLJQDOV�GLIIHUHQWLDOO\�WKDW�LV��WKH�UHFHLYHU�
ORRNV�DW�WKH�SRWHQWLDOV�EHWZHHQ�WKH�WZR�UHFHLYH��RU�WUDQVPLW��ZLUHV�UDWKHU�
WKDQ�WKH�SRWHQWLDO�EHWZHHQ�VLJQDO�DQG�JURXQG��$V�D�UHVXOW��FDEOHV��LI�
VKLHOGHG��FDQ�EH�XS�WR������IHHW���������P��LQ�OHQJWK��/LNH�56������56�����
FRPPXQLFDWLRQ�LV�GHVLJQHG�IRU�RQO\�WZR�GHYLFHV�RQ�D�VLQJOH�OLQH��,W�FDQ�EH�
XVHG�ZKHUHYHU�56�����LV�XVHG��

56����

56������OLNH�56������FDQ�WUDQVPLW�XS�WR������IHHW���������P��XVLQJ�GLIIHU�
HQWLDO�YROWDJHV�EXW�XQOLNH�56������LWV�WUDQVPLWWHUV�DUH�WXUQHG�RII�XQWLO�D�
UHTXHVW�IRU�GDWD�LV�UHFHLYHG�IURP�WKH�KRVW��56�����LV�XVHG�H[FOXVLYHO\�LQ�
0XOWLGURS�SURWRFRO�

1RWH��6HH�¦3URWRFRO�§�RQ�SDJH�����IRU�DGGLWLRQDO�LQIRUPDWLRQ�RQ�VWDQGDUGV�
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$Q�DX[LOLDU\�PRQLWRU��YLD�D���SLQ�FDEOH�FRQQHFWHG�WR�WKH�GHFRGHU�ZLWK�D�
'�VXEPLQLDWXUH�FRQQHFWRU��FDQ�

�� (FKR�GDWD�IURP�WKH�GHFRGHU�RU�KRVW�

�� 6HQG�GDWD�WR�WKH�KRVW�

�� $FFHVV�DQG�PDNH�FKDQJHV�WR�WKH�GHFRGHU
V�FRQILJXUDWLRQ�PHQXV�

�7KH�PRQLWRU�FDQ�EH�FRQILJXUHG�WR�RSHUDWH�LQ�RQH�RI�WKUHH�PRGHV�

� 7UDQVSDUHQW

� 1RQ�%XIIHUHG�+DOI�'XSOH[

� 1RQ�%XIIHUHG�)XOO�'XSOH[

1RWH��7UDQVSDUHQW�FDQ�EH�XVHG�ZLWK�DOO�SURWRFROV��)XOO�'XSOH[�DQG�+DOI�
'XSOH[�RSHUDWLRQV�FDQ�EH�XVHG�ZLWK�DQ\�SURWRFRO�H[FHSW�SROOHG�SURWRFROV��
�3ROOLQJ�0RGH�'��0XOWLGURS��8VHU�'HILQHG��DQG�8VHU�'HILQHG�0XOWLGURS��

7UDQVSDUHQW�0RGH

8VHG�WR�EDWFK�GDWD�IURP�WKH�PRQLWRU�WR�WKH�KRVW��7KH�GHFRGHU�EXIIHUV�GDWD�
IURP�WKH�PRQLWRU�DQG�GLVSOD\V�WKH�NH\HG�GDWD�RQ�WKH�PRQLWRU��7KH�GHFRGHU�
WUDQVPLWV�PRQLWRU�GDWD�WR�WKH�KRVW�ZKHQ�D�ODEHO�LV�VFDQQHG�RU�D�FDUULDJH�
UHWXUQ�LV�HQWHUHG�IURP�WKH�PRQLWRU�

'DWD�,QLWLDWHG�IURP�WKH�0RQLWRU

� 0RQLWRU�GDWD�LV�SDVVHG�WKURXJK�WR�
WKH�KRVW�ZKHQHYHU�D�UHWXUQ�NH\�LV�
SUHVVHG�DW�WKH�PRQLWRU�RU�ZKHQHYHU�
EDU�FRGH�GDWD�LV�VHQW��,I�VHQW�ZLWK�EDU�
FRGH�GDWD��LW�LV�SURFHVVHG�RQ�D�ILUVW�
LQ�ILUVW�RXW�EDVLV�

� 0RQLWRU�GDWD�WR�WKH�KRVW�LV�DOZD\V�VHQW�
ZLWK�D�SUHDPEOH�DQG�D�SRVWDPEOH�

� ,I�WKH�GHFRGHU�LV�LQ�D�SROOHG�PRGH�WR�
WKH�KRVW��PRQLWRU�GDWD�ZLOO�VWLOO�SDVV�
WKURXJK�

� $��'!�FRPPDQG�LV�WKH�RQO\�FRPPDQG�DFFHSWHG�E\�WKH�GHFRGHU�IURP�WKH�
PRQLWRU��$OO�RWKHU�FRPPDQGV�ZLOO�SDVV�WKURXJK�WR�WKH�KRVW�
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MS-3000 Dual Decoder
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'DWD�LQLWLDWHG�IURP�WKH�'HFRGHU

� 7UDQVPLVVLRQ�WR�WKH�PRQLWRU�RFFXUV�
LPPHGLDWHO\�XSRQ�D�JRRG�UHDG�

� 6FDQ�GDWD�WR�WKH�PRQLWRU�GRHV�QRW�
LQFOXGH�D�SUHDPEOH�RU�D�SRVWDPEOH�

� &RPPXQLFDWLRQV�ZLWK�WKH�PRQLWRU�LV�
DOZD\V�LQ�3RLQW�WR�3RLQW�SURWRFRO��
HYHQ�LI�WKH�KRVW�LV�LQ�D�SROOHG�SURWR�
FRO�PRGH�

'DWD�LQLWLDWHG�IURP�WKH�+RVW

� ,Q�SROOHG�PRGH��GDWD�HFKRHG�IURP�
WKH�KRVW�WR�WKH�PRQLWRU�PXVW�EH�LQ�
WKH�IRUPDW��%�BBBB!��H�J���WR�VHQG�
WKH�ZRUG�¦/81&+§�WR�WKH�PRQLWRU��LW�
PXVW�EH�VHQW�LQ�WKH�IRUPDW�
�%/81&+!��

� ,Q�XQSROOHG�PRGH��DOO�KRVW�GDWD�LV�
HFKRHG�WR�WKH�PRQLWRU�

+DOI�'XSOH[�0RGH

,Q�KDOI�GXSOH[�PRGH�DOO�PRQLWRU�GDWD�
DQG�EDU�FRGH�GDWD�LV�VHQW�GLUHFWO\�WR�
WKH�KRVW��%DU�FRGH�GDWD�LV�GLVSOD\HG�
RQ�WKH�PRQLWRU�VFUHHQ�DW�WKH�VDPH�
WLPH�WKH�GDWD�LV�VHQW�WR�WKH�KRVW��

'DWD�LQLWLDWHG�IURP�WKH�0RQLWRU

� 0RQLWRU�GDWD�WR�WKH�KRVW�LV�LJQRUHG�LI�
WKH�GHFRGHU�LV�LQ�D�SROOHG�PRGH�

� 0RQLWRU�GDWD�RU�VFDQQHG�GDWD�LV�VHQW�
WR�WKH�KRVW�ZKHQHYHU�LW�LV�UHFHLYHG�

� 0RQLWRU�GDWD�LV�QRW�HFKRHG�

� 0RQLWRU�GDWD�WR�WKH�KRVW�LV�DOZD\V�
VHQW�ZLWKRXW�D�SUHDPEOH�RU�D�SRVW�
DPEOH�

Host Monitor

MS-3000 Dual Decoder
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V � �'!�LV�WKH�RQO\�FRPPDQG�WKDW�LV�

DFFHSWHG�E\�WKH�GHFRGHU�IURP�WKH�
PRQLWRU��$OO�RWKHU�FRPPDQGV�DUH�
SDVVHG�WKURXJK�WR�WKH�KRVW�

'DWD�LQLWLDWHG�IURP�WKH�'HFRGHU

� 6FDQ�GDWD�LV�WUDQVPLWWHG�WR�WKH�PRQL�
WRU�DW�WKH�VDPH�WLPH�LW�LV�WUDQVPLWWHG�
WR�WKH�KRVW�

� 'DWD�WUDQVPLVVLRQ�FRQIRUPV�ZLWK�DOO�
SDUDPHWHUV�VSHFLILHG�LQ�WKH�FRQILJX�
UDWLRQ�PHQX��H�J���3UHDPEOH��3RVW�
DPEOH��(QG�RI�5HDG�&\FOH��

'DWD�LV�LQLWLDWHG�IURP�WKH�+RVW

� ,Q�SROOHG�PRGH��GDWD�HFKRHG�IURP�
WKH�KRVW�WR�WKH�PRQLWRU�PXVW�EH�LQ�
WKH�IRUPDW��%BBBB!��L�H���WR�VHQG�
WKH�ZRUG�¦/81&+§�WR�WKH�WHUPLQDO��LW�
PXVW�EH�VHQW�LQ�WKH�IRUPDW�
�%/81&+!��

� ,Q�XQSROOHG�PRGH��DOO�KRVW�GDWD�LV�
HFKRHG�WR�WKH�PRQLWRU�

1RWH��)RU�FRQQHFWLRQ�GLDJUDPV��VHH�
&KDSWHU����¦6HWXS�DQG�,QVWDOODWLRQ �§
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)XOO�'XSOH[�0RGH

,Q�IXOO�GXSOH[�PRGH��DOO�PRQLWRU�GDWD�DQG�EDU�FRGH�GDWD�LV�VHQW�GLUHFWO\�WR�WKH�
KRVW��%DU�FRGH�GDWD�LV�QRW�GLVSOD\HG�RQ�WKH�PRQLWRU�VFUHHQ�

'DWD�LQLWLDWHG�IURP�WKH�0RQLWRU

� 0RQLWRU�GDWD�LV�SDVVHG�GLUHFWO\�WKURXJK�
WR�WKH�KRVW�ZKHQHYHU�LW�LV�UHFHLYHG�E\�
WKH�06�������XQOHVV�WKH�GHFRGHU�LV�LQ�
D�SROOHG�PRGH��LQ�ZKLFK�FDVH�WKH�GDWD�
ZLOO�EH�LJQRUHG�

� 0RQLWRU�GDWD�LV�QRW�HFKRHG�

� 0RQLWRU�GDWD�WR�WKH�KRVW�ZLOO�QRW�KDYH�D�
SUHDPEOH�RU�D�SRVWDPEOH�

� $��'!�FRPPDQG�LV�WKH�RQO\�FRPPDQG�
DFFHSWHG�E\�WKH�GHFRGHU�IURP�WKH�
PRQLWRU��$OO�RWKHU�FRPPDQGV�ZLOO�SDVV�
WKURXJK�WR�WKH�KRVW�

'DWD�LQLWLDWHG�IURP�WKH�'HFRGHU�

� 6FDQ�GDWD�LV�QRW�VHQW�WR�WKH�PRQLWRU�

'DWD�LQLWLDWHG�IURP�WKH�+RVW

� ,Q�SROOHG�PRGH��GDWD�HFKRHG�IURP�WKH�
KRVW�WR�WKH�PRQLWRU�PXVW�EH�LQ�WKH�IRU�
PDW��%BBBB!��IRU�H[DPSOH��WR�VHQG�
WKH�ZRUG�¦/81&+§�WR�WKH�WHUPLQDO��LW�
PXVW�EH�VHQW�LQ�WKH�IRUPDW�
�%/81&+!��

� ,Q�XQSROOHG�PRGH��DOO�KRVW�GDWD�LV�HFK�
RHG�WR�WKH�PRQLWRU�
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TRIG SCA N TRIG SC AN IND 1 IND 2

PWR

7

0

Host Monitor

MS-3000 Dual Decoder

TRIG SCA N TRIG SC AN IND 1 IND 2

PWR

7

0

Host Monitor

MS-3000 Dual Decoder

TRIG SCA N TRIG SC AN IND 1 IND 2

PWR

7

0



$SSHQGLFHV

$��� 06������'XDO�+HDG�'HFRGHU�8VHU©V�0DQXDO

$
S
S
H
Q
G
LF
H
V $SSHQGL[ - ²0XOWLGURS�&RPPXQLFDWLRQV

7KLV�DSSHQGL[�GHVFULEHV�WKH�UXOHV�IRU�VHWWLQJ�XS�D�FRQFHQWUDWRU�RU�FRQWUROOHU�WR�FRP�
PXQLFDWH�ZLWK�D�GHFRGHU�LQ�VWDQGDUG�0XOWLGURS�SURWRFRO��DV�SUHVHQWHG�LQ�¦ 3URWRFRO�§�
RQ�SDJH������

)LJXUH�$����VKRZV�D�W\SLFDO�0XOWL�
GURS�QHWZRUN�LQ�ZKLFK���WR����VFDQ�
QHUV�FDQ�FRPPXQLFDWH�ZLWK�D�KRVW�
YLD�DQ�LQWHUPHGLDU\�GHYLFH��D�FRQ�
FHQWUDWRU�RU�D�FRQWUROOHU��

0XOWLGURS�$GGUHVVHV

� 1R�WZR�GHFRGHU�LQ�WKH�0XOWLGURS�
1HWZRUN�FDQ�KDYH�WKH�VDPH�
DGGUHVV�

� (DFK�GHFRGHU�LQ�WKH�QHWZRUN�PXVW�
KDYH�DQ�DGGUHVV��IURP����WR�����
DVVLJQHG�LQ�LWV�FRQILJXUDWLRQ�SUR�
JUDP��

(DFK�DGGUHVV�KDV�LWV�RZQ�VHSDUDWH�
SROO�DQG�VHOHFW�DGGUHVV��IURP��&�WR�
�)�KH[�DV�VKRZQ�LQ�WDEOH�$���RQ�SDJH�$�����

)RU�H[DPSOH��GXULQJ�D�SROOLQJ�VHTXHQFH� �GHFRGHU����H[SHFWV�D����KH[��¦63§�
$6&,,�SROO�FKDUDFWHU��IURP�WKH�FRQFHQWUDWRU��$QG�GXULQJ�D�VHOHFW�FRPPDQG��LW�
ORRNV�IRU�D�VHOHFW�YDOXH����KH[��¦�§�$6&,,�VHOHFW�FKDUDFWHU��

'HFRGHU���

'HFRGHU���

'HFRGHU���

+RVW

&RQFHQWUDWRU�

0XOWLGURS�21/<
56�����,QWHUIDFH

�/$1�

)LJXUH�$�����7\SLFDO�0XOWLGURS�1HWZRUN

3ROOHG�3URWRFRORU�&RQWUROOHU
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3ROOLQJ�6HTXHQFH

'DWD�WKDW�LV�WUDQVPLWWHG�WR�WKH�KRVW��EDU�FRGH�GDWD��QRUHDG�PHVVDJHV��FRXQWHUV��
HWF���YLD�FRQFHQWUDWRUV�LV�VROLFLWHG�E\�SROO�UHTXHVWV�IURP�WKH�KRVW�

7KH�SROOLQJ�VHTXHQFH�H[DPSOH�LQ�ILJXUH�$����EHJLQV�ZLWK�D�5(6��UHVHW��
IURP�WKH�FRQFHQWUDWRU�IROORZHG�E\�SROO�DGGUHVV��(��$6&,,�KH[�YDOXH�IRU�
'HFRGHU�����DQG�D�5(4��UHTXHVW���7KH�GHFRGHU�UHVSRQGV�E\�ILUVW�WUDQVPLW�
WLQJ�LWV�RZQ�DGGUHVV���(��IROORZHG�E\�D�67;��VWDUW�RI�WH[W��FKDUDFWHU��DQG�
WKHQ�WKH�GDWD��1H[W�LW�WUDQVPLWV�DQ�(7;��HQG�RI�WH[W��FKDUDFWHU�DQG�DQ�/5&�
�ORQJLWXGLQDO�UHGXQGDQF\�FKHFN��FKDUDFWHU��

,I�WKH�FRQFHQWUDWRU��RU�FRQWUROOHU��UHFHLYHV�WKH�GDWD�IURP�WKH �GHFRGHU�DQG�LV�
DEOH�WR�YDOLGDWH�LW�ZLWK�DQ�/5&�FDOFXODWLRQ��LW�UHVSRQGV�ZLWK�DQ�$&.�
�DFNQRZOHGJPHQW���,I�WKH�GHFRGHU�LQ�WXUQ�UHFHLYHV�WKH�$&.��WKH�GHFRGHU�
HQGV�WKLV�VXFFHVVIXO�H[FKDQJH�ZLWK�D�5(6��UHVHW���

3ROOLQJ�5HVHW

� ,I�WKH�GHFRGHU�KDV�QR�LQIRUPDWLRQ��LW�UHVSRQGV�WR�D�SROO�UHTXHVW�E\�WUDQV�
PLWWLQJ�D�5(6��UHVHW���

� ,I�WKH�GHFRGHU�UHFHLYHV�D�1$.�LQVWHDG�RI�WKH�$&.�DIWHU�WUDQVPLWWLQJ�LWV�
GDWD�VWULQJ��LW�ZLOO�DWWHPSW�WR�WUDQVPLW�WKH�GDWD�VWULQJ�XS�WR�WKUHH�WLPHV��,I�
WKH�GHFRGHU�VWLOO�GRHV�QRW�UHFHLYH�DQ�$&.��LW�ZLOO�WUDQVPLW�D�5(6��UHVHW��
DQG�GLVFDUG�WKH�GDWD�LQ�LWV�EXIIHUV��

� ,I�WKH�'(&2'(5�WUDQVPLWV�GDWD�WR�WKH�FRQFHQWUDWRU�DQG�WKH�FRQFHQWUDWRU�
UHVSRQGV�ZLWK�DQ�$&.�RU�1$.��EXW�WKH�GHFRGHU�GRHVQ©W�UHFHLYH�WKH�FRQFHQ�
WUDWRU©V�UHVSRQVH��WKH�GHFRGHU�ZLOO�WLPHRXW�DQG�WUDQVPLW�D�5(4�WR�WKH�FRQ�
FHQWUDWRU�DQG�UHTXHVW�DQRWKHU�UHVSRQVH��,I�DIWHU�WKUHH�UHWULHV��WKH�QXPEHU�RI�
WLPHV�LW�WUDQVPLWV�D�5(4�WR�WKH�FRQFHQWUDWRU��WKH�GHFRGHU�UHFHLYHV�QR�
UHVSRQVH��LW�HQGV�WKH�WUDQVPLVVLRQ�ZLWK�D�5(6��UHVHW��

&RQFHQWUDWRU 5(6 �( 5(4 $&.

'HFRGHU��� �( 67;�'$7$�(7;�/5& 5(6

6WDUW�RI�6HTXHQFH (QG�RI�6HTXHQFH

)LJXUH�$�����3ROOLQJ�6HTXHQFH�
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8QOLNH�SROO�UHTXHVWV��VHOHFW�FRPPDQGV�DOZD\V�RULJLQDWH�IURP�WKH�KRVW�DQG�
FRQVLVW�RI�VHULDO�FRQILJXUDWLRQ�RU�RSHUDWLRQ�FRPPDQGV�WR�GHYLFHV�WKDW�DUH�
FRQILJXUHG�LQ�0XOWLGURS��7KH�GHFRGHU�FRPSOLHV�ZLWK�WKH�FRPPDQG�ZKHQ�LW�LV�
SROOHG�GXULQJ�WKH�F\FOH�

)LJXUH��$����LV�DQ�H[DPSOH�RI�D�VHOHFW�VHTXHQFH�

)LJXUH�$�����6HOHFW�6HTXHQFH

$�5(6��UHVHW��LV�WKH�ILUVW�FRPPDQG�LQ�WKH�VHOHFW�VHTXHQFH��7KH��)�KH[�LV�WKH�
VHOHFW�DGGUHVV�DVVRFLDWHG�ZLWK�'HFRGHU����DGGUHVV��VHH�WDEOH�$���RQ�SDJH�
$������,W�LV�IROORZHG�E\�D�5(4��UHTXHVW���7KH�GHFRGHU�UHVSRQGV�ZLWK�LWV�RZQ�
VHOHFW�DGGUHVV���)�KH[��DQG�DQ�$&.��DFNQRZOHGJH���7KH�FRQFHQWUDWRU�WKHQ�
WUDQVPLWV�DQ�67;��VWDUW�RI�WH[W���WKH�GDWD��LQ�WKLV�FDVH�D��7!���DQ�(7;��HQG�RI�
WH[W���DQG�DQ�/5&�FKDUDFWHU��

7KH�GHFRGHU�UHSOLHV�E\�WUDQVPLWWLQJ�LWV�RZQ�DGGUHVV��IROORZHG�E\�DQ�$&.��
DFNQRZOHGJLQJ�UHFHLSW�RI�WKH�FRPPDQG��8SRQ�UHFHLSW�RI�DQ�$&.��WKH�FRQ�
FHQWUDWRU�FRQFOXGHV�WKH�VXFFHVVIXO�H[FKDQJH�ZLWK�D�5(6�

,Q�WKH�H[DPSOH�DERYH��WKH�GHFRGHU�RQO\�DFNQRZOHGJHV�D�WULJJHU�FRXQWHU�
UHTXHVW�IURP�WKH�FRQFHQWUDWRU��,W�GRHV�QRW�UHVSRQG�WR�WKH�WULJJHU�FRXQWHU�
UHTXHVW�XQWLO�D�VXEVHTXHQW�SROO��)RU�H[DPSOH��LI�WKH� VFDQQHU©V�WULJJHU�FRXQW�
ZDV����DW�WKH�WLPH�WKH�WULJJHU�FRXQWHU�UHTXHVW�ZDV�UHFHLYHG��RQ�D�VXEVH�
TXHQW�SROO�LW�ZRXOG�WUDQVPLW���7���������7KH����DW�WKH�EHJLQQLQJ�RI�WKH�
VWULQJ�LV�WKH�VFDQQHU©V�DGGUHVV��

6HOHFW�5HVHW�

� ,I�WKH�GHFRGHU�UHFHLYHV�EDG�GDWD�IURP�WKH�FRQFHQWUDWRU��LW�WUDQVPLWV�D�6(/�
�LWV�VHOHFW�DGGUHVV��DQG�D�1$.�WR�WKH�FRQFHQWUDWRU��7KH�FRQFHQWUDWRU�UH�
WUDQVPLWV�WKH�GDWD�XS�WR�WKUHH�WLPHV��7KH�FRQFHQWUDWRU�ZLOO�HQG�WKH�
VHTXHQFH�ZLWK�D�5(6��UHVHW��LI�QR�$&.�LV�UHFHLYHG� �

���)RU�DGGLWLRQDO�LQIRUPDWLRQ�RQ�0XOWLGURS��VHH�WKH�06������0XOWLGURS�&RQFHQWUDWRU�8V�
HU
V�0DQXDO�

&RQFHQWUDWRU 5(6 �) 5(4 67;��7!(7; /5& 5(6

'HFRGHU��� �) $&. �) $&.

6WDUW�RI�6HTXHQFH (QG�RI�6HTXHQFH
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$XWRGLVFULPLQDWH��7KH�DELOLW\�WR�GHFRGH�YDULRXV�EDU�FRGH�V\PERORJLHV�
ZLWKRXW�FKDQJLQJ�FRQILJXUDWLRQ�

$:*��$EEUHYLDWLRQ�IRU�$PHULFDQ�:LUH�*DXJH��7KLV�LV�D�VWDQGDUG�PHDVXULQJ�
V\VWHP�IRU�ZLUH�VL]HV��OLVWHG�IURP����ELJJHVW��WR�����VPDOOHVW���$����$:*�LV�
HTXLYDOHQW�WR��������LQ���������PP��LQ�GLDPHWHU�

%DU�&RGH��'DWD�WKDW�KDV�EHHQ�HQFRGHG�LQWR�DQ�DUUD\�RI�SDUDOOHO�EDUV�DQG�
VSDFHV�RI�YDU\LQJ�ZLGWKV�

%DU�&RGH�'HQVLW\��1XPEHU�RI�FKDUDFWHUV�SHU�LQFK�RU�RWKHU�XQLW�RI�PHDVXUH�

%DXG�5DWH��7KH�WHUP�XVHG�WR�GHVFULEH�WKH�QXPEHU�RI�GLVFUHWH�FRQGLWLRQV�RU�
VLJQDO�HYHQWV�SHU�VHFRQG��,Q�56�����DQG�56���������V\VWHPV��EDXG�UDWH�LV�
WKH�VDPH�DV�ELWV�SHU�VHFRQG��ESV��

%OXUULQJ��&RQJHVWLRQ�RI�EDUV�DQG�VSDFHV��W\SLFDOO\�RFFXUULQJ�ZKHQ�VFDQ�
QLQJ�DW�VHYHUH�DQJOHV�DQG�RU�GLVWDQFHV��WR�D�SRLQW�WKDW�WKH�VFDQ�EHDP�LV�GLV�
WRUWHG�DQG�LQGLYLGXDO�EDU�FRGH�HOHPHQWV�DUH�QRW�GLVFHUQHG�

&RGH�����$Q�DOSKDQXPHULF�EDU�FRGH�ZLWK�D�FKDUDFWHU�VHW�FRQWDLQLQJ�D�VWDUW�
VWRS�FKDUDFWHU�����QXPEHUV�����OHWWHUV����V\PEROV��DQG�D�VSDFH��7KLV�FRGH�
LV�GLVFUHWH��YDULDEOH�OHQJWK��DQG�VHOI�FKHFNLQJ�

&RQFHQWUDWRU��,QWHUPHGLDU\�GHYLFH�ZKLFK�FRPPXQLFDWHV�ZLWK�XS�WR����
RWKHU�GHYLFHV��DQG�UHOD\V�GDWD�IURP�WKRVH�GHYLFHV�WR�WKH�KRVW�DV�ZHOO�DV�
FRPPDQGV�IURP�WKH�KRVW�WR�WKH�GHYLFHV�

&RQILJXUDWLRQ��7KH�PHWKRG�XVHG�WR�FKDQJH�IDFWRU\�GHIDXOW�VHWWLQJV�IRU�
RSHUDWLRQDO�IHDWXUHV�WR�PDWFK�D�VSHFLILF�DSSOLFDWLRQ��&RQILJXUDWLRQ�FDQ�EH�
GRQH�WKURXJK�PHQX�VHOHFWLRQ��ZLWK�VHULDO�FRPPDQGV��RU�ZLWK�D�SURILOH�FDUG�

&RQQHFWRU��3K\VLFDO�GHYLFH��SOXJ�RU�VRFNHW��RQ�XQLW�WR�SURYLGH�LQ�RXW�FRQ�
QHFWLYLW\�IRU�YDULRXV�FLUFXLWV�DQG�SLQV�

&RXQWHU��0HPRU\�VSDFH�SURYLGHG�WR�NHHS�WUDFN�RI�UHDG�F\FOH�HYHQWV�

'HFRGHU��$�GHYLFH�WKDW�DQDO\]HV�GLJLWDO�LQSXW�SURYLGHG�E\�WKH�VFDQ�KHDG�
DQG�WUDQVODWHV�LW�LQWR�EDU�FRGH�LQIRUPDWLRQ�

'HSWK�RI�)LHOG��7KH�GLVWDQFH�EHWZHHQ�WKH�PLQLPXP�DQG�PD[LPXP�UDQJH�LQ�
ZKLFK�D�VFDQ�KHDG�FDQ�UHDG�EDU�FRGH�ODEHOV�

(3520��(UDVDEOH��SURJUDPPDEOH��UHDG�RQO\�PHPRU\��7KH�(3520�VWRUHV�
WKH�FRGHG�LQIRUPDWLRQ�WKDW�FRQWDLQV�GHFRGLQJ�DOJRULWKPV�DQG�RSWLRQV�WKDW�
FDQ�EH�FKDQJHG�E\�WKH�XVHU�
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(QG�RI�5HDG�&\FOH��7KH�WLPH�DW�ZKLFK�WKH�GHFRGHU�VWRSV�H[SHFWLQJ�ODEHO�
LQIRUPDWLRQ�WR�GHFRGH��7KLV�FDQ�EH�FDXVHG�E\�D�WLPHRXW��D�WULJJHU�HYHQW��RU�
D�JRRG�UHDG�

)RFDO�/HQJWK��7KH�GLVWDQFH�PHDVXUHG�IURP�WKH�VFDQ�KHDG�WR�WKH�FHQWHU�RI�
WKH�GHSWK�RI�ILHOG��RU�IRFDO�SRLQW�

*RRG�%DG�3XOVHV��77/�VLJQDOV�VHQW�E\�WKH�GHFRGHU�WR�LQGLFDWH�WR�D�FRQWURO�
OLQJ�GHYLFH�WKDW�D�JRRG�RU�EDG�UHDG�KDV�RFFXUUHG�

*RRG�0DWFK��7KH�HYHQW�RFFXUULQJ�ZKHQ�D�VFDQQHG�EDU�FRGH�ODEHO�PDWFKHV�WKH�
PDVWHU�ODEHO�LQIRUPDWLRQ�WKDW�LV�VWRUHG�LQ�WKH�PHPRU\�RI�WKH�GHFRGHU�

*RRG�5HDG��7KH�HYHQW�RFFXUULQJ�ZKHQ�D�ODEHO
V�GDWD�LV�DFFXUDWHO\�VFDQQHG�
DQG�GHFRGHG�

,QWHUFKDUDFWHU�*DS��7KH�H[WUD�VSDFH�EHWZHHQ�WKH�ODVW�HOHPHQW�RI�RQH�
FKDUDFWHU�DQG�WKH�ILUVW�HOHPHQW�RI�WKH�DGMDFHQW�FKDUDFWHU�RI�D�GLVFUHWH�EDU�
FRGH�V\PERO�

/DEHO�+HLJKW��5HJDUGOHVV�RI�RULHQWDWLRQ��WKH�PHDVXUHPHQW�WDNHQ�DORQJ�WKH�
OHQJWK�RI�D�ODEHO©V�LQGLYLGXDO�EDUV�

/DEHO�/HQJWK��5HJDUGOHVV�RI�RULHQWDWLRQ��WKH�PHDVXUHPHQW�WDNHQ�DFURVV�
WKH�ODEHO
V�EDUV�IURP�RQH�HQG�WR�WKH�RWKHU��LQFOXGLQJ�WKH�TXLHW�]RQH�

/DEHO�6SHHG��7KH�UDWH�LQ�LQFKHV�RU�FHQWLPHWHUV�SHU�VHFRQG�WKDW�D�ODEHO�
PRYHV�WKURXJK�WKH�VFDQ�EHDP��

/DGGHU�/DEHO�2ULHQWDWLRQ��$�EDU�FRGH�ODEHO�LQ�ZKLFK�WKH�EDUV�DUH�SDUDOOHO�
WR�WKH�GLUHFWLRQ�RI�WUDYHO�

0DWFK�&RGH��7KH�DELOLW\�WR�FRPSDUH�EDU�FRGH�ODEHOV�EHLQJ�VFDQQHG�DJDLQVW�
D�PDVWHU�ODEHO�WKDW�LV�VWRUHG�LQ�WKH�PHPRU\�RI�WKH�GHFRGHU�

0HQX�&RQILJXUDWLRQ��7KH�SURFHVV�RI�FKDQJLQJ�IDFWRU\�GHIDXOW�VHWWLQJV�YLD�
D�VHTXHQFH�RI�PHQXV�GLVSOD\HG�RQ�D�WHUPLQDO�PRQLWRU�

0LO��2QH�WKRXVDQGWKV�RI�DQ�LQFK�RU��������PP��,Q�EDU�FRGLQJ��D�PHDVXUH�
PHQW�WKDW�LGHQWLILHV�D�EDU�FRGH�ODEHO�E\�WKH�ZLGWK�RI�LWV�QDUURZHVW�HOHPHQW� �

0LVPDWFK��$Q�HYHQW�WKDW�RFFXUV�ZKHQ�WKH�VFDQQHG�EDU�FRGH�ODEHO�GRHV�QRW�
PDWFK�WKH�PDVWHU�ODEHO�WKDW�LV�VWRUHG�LQ�WKH�PHPRU\�RI�WKH�GHFRGHU�

0XOWLGURS��$�FRPPXQLFDWLRQV�SURWRFRO�IRU�QHWZRUNLQJ�WZR�RU�PRUH�GHFRGHUV�
RU�RWKHU�GHYLFHV�ZLWK�D�FRQFHQWUDWRU��RU�FRQWUROOHU��DQG�FKDUDFWHUL]HG�E\�WKH�
XVH�RI�LQGLYLGXDO�GHYLFH�DGGUHVVHV�DQG�WKH�56�����VWDQGDUG�

1DUURZ�%DU�:LGWK��7KH�ZLGWK�RI�WKH�QDUURZHVW�EDU�RI�D�JLYHQ�ODEHO��
H[SUHVVHG�LQ�WKRXVDQGV�RI�DQ�LQFK��RU�PLOV��
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V 1RUHDG��$�QRQ�UHDG��$�FRQGLWLRQ�WKDW�RFFXUV�ZKHQ�WKH�GHFRGHU�LV�VHW�XS�WR�

GHFRGH�ODEHOV��DQG�QR�ODEHOV�DUH�VFDQQHG�GXULQJ�WKH�UHDG�F\FOH�

1XPEHU�RI�6FDQV�&DOFXODWLRQ��7KH�QXPEHU�RI�WLPHV�D�EDU�FRGH�ODEHO�LV�
VFDQQHG�E\�WKH�GHFRGHU�GXULQJ�RQH�SDVV�WKURXJK�WKH�ODVHU�EHDP��

2EMHFW�'HWHFWRU��$�SKRWR�HOHFWULF�GHYLFH�XVHG�WR�VHQVH�WKH�SUHVHQFH�RU�
DEVHQFH�RI�DQ�REMHFW�

2SHUDWLRQDO�&RPPDQGV��6HULDO�FRPPDQGV�IURP�WKH�KRVW�WR�WKH�GHFRGHU�WR�
FRQWURO�FXUUHQW�RSHUDWLQJ�SDUDPHWHUV��FRXQWHUV��PDVWHU�ODEHO�RSHUDWLRQV��
DQG�SURJUDP�PDQDJHPHQW�

2YDO�6SRW��$Q�HORQJDWHG�ODVHU�EHDP�LQYROYLQJ�FXVWRP�RSWLFV�WKDW�LV�
GHVLJQHG�WR�SURMHFW�OHQJWKZLVH�ZLWK�WKH�ODEHO
V�EDUV�DQG�VSDFHV�

3LFNHW�)HQFH�/DEHO�2ULHQWDWLRQ��$�EDU�FRGH�ODEHO�LQ�ZKLFK�WKH�EDUV�DUH�
SHUSHQGLFXODU�WR�WKH�GLUHFWLRQ�RI�WUDYHO�

3LWFK��/DEHO��RU�VFDQ�KHDG��URWDWLRQ�DURXQG�WKH�FHQWHU�OLQH�SHUSHQGLFXODU�WR�
WKH�ODEHO©V�EDUV�

3RLQW�WR�3RLQW��$�SURWRFRO�FRQVLVWLQJ�RI�D�VLQJOH�FRPPXQLFDWLRQV�HYHQW��
W\SLFDOO\�XVHG�WR�FRQQHFW�D�EDU�FRGH�UHDGHU�WR�D�&57�WHUPLQDO�RU�D�KRVW�
FRPSXWHU�

3ROOHG�3URWRFRO��$�SURWRFRO�LQ�ZKLFK�HDFK�GHFRGHU�RU�RWKHU�GHYLFH�KDV�DQ�
DVVLJQHG�DGGUHVV�ZKLFK�LV�XVHG�E\�WKH�KRVW�ZKHQ�UHTXHVWLQJ�GDWD�

3RUW��/RJLFDO�FLUFXLW�IRU�GDWD�HQWU\�DQG�H[LW���2QH�RU�PRUH�SRUWV�PD\�EH�
LQFOXGHG�ZLWKLQ�D�VLQJOH�FRQQHFWRU��

3URWRFRO��7KH�UXOHV�IRU�FRPPXQLFDWLRQ�EHWZHHQ�GHYLFHV��SURYLGLQJ�D�
PHDQV�WR�FRQWURO�WKH�RUGHUO\�FRPPXQLFDWLRQ�RI�LQIRUPDWLRQ�EHWZHHQ�OLQNHG�
GHYLFHV�

4XLHW�=RQHV��6SHFLILHG�¦FOHDU§��QRQSULQWHG��DUHDV�LPPHGLDWHO\�EHIRUH�DQG�
DIWHU�WKH�EDU�FRGH�V\PERO��7KH�DUHD�LV�XVXDOO\�ZKLWH��IRU�EODFN�DQG�ZKLWH�EDU�
FRGH��DQG�DW�OHDVW����WLPHV�WKH�ZLGWK�RI�WKH�QDUURZHVW�EDU��DV�PHDVXUHG�LQ�
WKRXVDQGV�RI�DQ�LQFK��7KH�]RQHV�FDQ�EH�RWKHU�WKDQ�ZKLWH�DV�ORQJ�DV�WKHLU�
GHQVLWLHV�UHPDLQV�FRQVLVWHQW�DQG�WKH\�KDYH�WKH�UHTXLUHG�FRQWUDVW�UHODWLYH�WR�
WKH�EDUV�

5HDG�&\FOH��$�SURJUDPPHG�SHULRG�RI�WLPH�RU�FRQGLWLRQ�GXULQJ�ZKLFK�WKH�
GHFRGHU�ZLOO�DFFHSW�EDU�FRGH�ODEHO�LQSXW�

5HDG�5DQJH��7KH�GLVWDQFHV�LQ�ZKLFK�D�ODEHO�FDQ�EH�UHOLDEO\�UHDG��DV�PHD�
VXUHG�IURP�WKH�IURQW�RI�WKH�VFDQ�KHDG��6HH�¦'HSWK�RI�)LHOG�§ �

5HDG�5DWH��7KH�SHUFHQWDJH�RI�UHDGV�GHFRGHG�E\�WKH�GHFRGHU�
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5HOD\�'ULYHU��$�77/�VLJQDO�VHQW�E\�WKH�GHFRGHU��7KH�RXWSXW�LV�GHWHUPLQHG�
E\�WKH�UHOD\�GULYHU�VHOHFWLRQ�GXULQJ�FRQILJXUDWLRQ�

5RXQG�6SRW��7KH�VWDQGDUG�ODVHU�EHDP�DV�LW�DSSHDUV�RQ�WKH�ODEHO�EHLQJ�
VFDQQHG��VRPHWLPHV�VOLJKWO\�RYDOL]HG�

6FDQQHU��$�VFDQQLQJ�GHYLFH�ZKLFK�LV�FRPSULVHG�RI�D�VFDQ�KHDG�DQG�D�
GHFRGHU�LQWHJUDWHG�LQ�RQH�SDFNDJH�

6FDQ�+HDG��7KH�PRGXOH�WKDW�SURMHFWV�ODVHU�OLJKW�RQ�EDU�FRGH�ODEHOV�DQG�
UHFHLYHV�UHIOHFWHG�OLJKW�EDFN��7KLV�GHYLFH�FKDQJHV�WKH�DQDORJ�VLJQDO�WR�D�
GLJLWDO�UHSUHVHQWDWLRQ�RI�WKH�EDU�FRGH�DQG�RXWSXWV�LW�WR�D�GHFRGHU�

6FDQ�:LGWK��7KH�PHDVXUHPHQW��LQFKHV�RU�FHQWLPHWHUV��RI�WKH�VFDQ�EHDP�
OLQH�DW�WKH�UHDGDEOH�VFDQ�UDQJH�RI�D�JLYHQ�DSSOLFDWLRQ�

6HULDO�&RPPDQGV��2Q�OLQH�GDWD�VWULQJV��LQFOXGLQJ�FRQILJXUDWLRQ�DQG�RSHUD�
WLRQV��IURP�D�KRVW�RU�RWKHU�WHUPLQDO�WR�WKH�GHFRGHU��ZKLFK�DUH�DOZD\V�SUH�
FHGHG�E\�D���OHIW�DQJOH�EUDFNHW�V\PERO��XQOHVV�UHGHILQHG�E\�&RPPDQG�
6WDUW�&KDUDFWHU�FRPPDQG��DQG�IROORZHG�E\�D�!�ULJKW�DQJOH�EUDFNHW�V\PERO��

6NHZ��/DEHO��RU�VFDQ�KHDG��URWDWLRQ�DURXQG�WKH�FHQWHU�RI�WKH�VNHZ�D[LV�

6SHFXODU�5HIOHFWLRQ��7KH�GLUHFW��PLUURU�OLNH�UHIOHFWLRQ�RI�ODVHU�OLJKW�EDFN�WR�
WKH�VFDQ�KHDG��FDXVLQJ�RYHU�OLJKW�VDWXUDWLRQ�

6\PERORJ\��$�VHW�RI�EDU�FRGH�V\PEROV��VXFK�DV�&RGH����RU�&RGH������
ZKLFK�KDYH�VSHFLDO�UXOHV�WR�GHILQH�WKH�ZLGWKV�DQG�SRVLWLRQV�RI�EDUV�DQG�
VSDFHV�WR�UHSUHVHQW�VSHFLILF�QXPHULF�RU�DOSKDQXPHULF�LQIRUPDWLRQ�

7LOW��/DEHO��RU�VFDQ�KHDG��URWDWLRQ�DURXQG�WKH�FHQWHUOLQH�RI�WKH�VFDQ�EHDP�

7LPHRXW��$�XVHU�VHOHFWHG�SHULRG�RI�WLPH�WKDW�HQGV�D�GHFRGHU
V�UHDG�F\FOH�

7ULJJHU��$�VLJQDO��HLWKHU�H[WHUQDO�RU�VHULDO��WKDW�LQLWLDWHV�WKH�UHDG�F\FOH�DQG�
FDXVHV�WKH�GHFRGHU�WR�H[SHFW�ODEHO�LQSXW�

77/��$EEUHYLDWLRQ�IRU�WUDQVLVWRU�WUDQVLVWRU�ORJLF��WKH�VWDQGDUG�IRU�VLJQDO�RXWSXW�

:LGH�WR�QDUURZ�5DWLR��7KH�UDWLR�RI�WKH�ZLGWK�RI�WKH�ZLGHVW��RU�ZLGHU��EDU�WR�
WKH�QDUURZHVW�EDU�RI�D�JLYHQ�EDU�FRGH�V\PERORJ\��)RU�H[DPSOH��������������
�����DQG�����
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$SSURYDOV�YLL

$V�6RRQ�$V�3RVVLEOH
E\�SURILOH�FDUG��PRGH�������

$6&,,
WDEOH��ZLWK�FRQWURO�FKDUDFWHUV��$��

$XWRGLVFULPLQDWH��GHILQLWLRQ��$���

$XWRGLVFULPLQDWH�$OO�&RGHV���������

$X[�0RGH
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH�������

$X[�0RQLWRU�(FKR�'DWD�&RPPDQG����

$X[�3RUW�3DUDPHWHUV
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH�������
E\�VHULDO�FRPPDQG����

$X[LOLDU\�0RQLWRU�$���

%

%DU�&RGH�2XWSXW
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH����HQDEOH�GLVDEOH�

RQO\�����
E\�VHULDO�FRPPDQG�����

%DU�&RGH�6\PERORJ\�$���

%DXG�5DWH��KRVW�SRUW�
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH�������

%HHSHU��RSWLRQV�YROXPH�VSHHG�
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH���������
E\�VHULDO�FRPPDQG�����

%RWWRP�2IIVHW�LQ�'HJUHHV
E\�PHQX�VHOHFWLRQ�����
E\�VHULDO�FRPPDQG�����

&

&DEOLQJ����

&DUULDJH�5HWXUQV��DV�FKDUDFWHUV�����

&KHFN�'LJLW
E\�PHQX�VHOHFWLRQ�����

&KHFNVXP�RI�(3520��GLVSOD\�����

&RGDEDU
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH�����HQDEOH�GLVDEOH�

RQO\������
E\�VHULDO�FRPPDQG�����
GHILQLWLRQ�$���
RSHUDWLRQDO�FRPPDQG����

6HH�DOVR�&KHFN�'LJLW��&KHFN�'LJLW�2XW�

SXW��/DUJH�,QWHUFKDUDFWHU�*DS��)L[HG�

&RGH�/HQJWK��DQG�&RGH�/HQJWK

&RGH����
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH�����HQDEOH�GLVDEOH�

RQO\������
E\�VHULDO�FRPPDQG�����
GHILQLWLRQ�$���

&RGH���
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH�����HQDEOH�GLVDEOH�

RQO\������
E\�VHULDO�FRPPDQG�����
GHILQLWLRQ�$���
RSHUDWLRQDO�FRPPDQG����

6HH�DOVR�&KHFN�'LJLW��&KHFN�'LJLW�2XW�

SXW��/DUJH�,QWHUFKDUDFWHU�*DS��)L[HG�

&RGH�/HQJWK��DQG�&RGH�/HQJWK

&RGH�/HQJWK
E\�PHQX�VHOHFWLRQ�����������������

&RGH�7\SHV
E\�PHQX�VHOHFWLRQ�����¤����
E\�SURILOH�FDUG�����
E\�VHULDO�FRPPDQG�����
6HH�DOVR�1DUURZ�0DUJLQV��&RGH�����&RG�

DEDU��,QWHUOHDYHG���RI����83&�($1��

DQG�&RGH����

&RPPDQG�6WDUW�&KDUDFWHU
E\�PHQX�VHOHFWLRQ�����
E\�VHULDO�FRPPDQG�����

&RPPXQLFDWLRQV����
E\�PHQX�VHOHFWLRQ����¤����
E\�SURILOH�FDUG����¤���
E\�VHULDO�FRPPDQG����¤���
GHIDXOW�VHWWLQJV�$��

&RQFHQWUDWRU�$�����$���
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&RQILJXUDWLRQ
HQWHULQJ�FRQILJXUDWLRQ�PHQXV���������
VDYLQJ�PHQX�FKDQJHV�IRU�SRZHU�RQ����
VDYLQJ�SURILOH�FDUG�FKDQJHV�IRU�SRZHU�RQ�

���
VDYLQJ�VHULDO�FKDQJHV�IRU�SRZHU�RQ����

&RQQHFWRUV����¤���

&RQWLQXRXV�5HDG
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH�������

&RQWLQXRXV�5HDG���2XWSXW
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH�������

&RQWUROOHU�$���

'

'DWD�%LWV��KRVW�SRUW�
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH�������

'DWD�/LQH�3RODULW\
E\�PHQX�VHOHFWLRQ�����
E\�VHULDO�FRPPDQG�����

'DWD�/LQH�3XOVH�:LGWK
E\�PHQX�VHOHFWLRQ�����

'DWD�/LQH�8VDJH
E\�PHQX�VHOHFWLRQ�����
E\�VHULDO�FRPPDQG�����

'HFRGHU�6SHFLILFDWLRQV�$��

'HIDXOWLQJ�$��¤$��

(

($1�83&
E\�PHQX�VHOHFWLRQ�����
E\�VHULDO�FRPPDQG�����

(GJH�7ULJJHU
E\�PHQX�VHOHFWLRQ�����
E\�VHULDO�FRPPDQG����

(OHFWULFDO�6SHFLILFDWLRQV�$��

(OHFWURQLF�,QGXVWULHV�$VVRFLDWLRQ�$���

(QG�RI�5HDG�&\FOH
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH�������
E\�VHULDO�FRPPDQG�����
ZKHQ�WR�RXWSXW�RSWLRQ��SURILOH�FDUG�����

(QYLURQPHQWDO�6SHFLILFDWLRQV�$��

(3520�$���

([WHUQDO�(GJH
E\�SURILOH�FDUG��PRGH�������

([WHUQDO�/HYHO
E\�SURILOH�FDUG��PRGH�������

([WHUQDO�WULJJHU
E\�PHQX�VHOHFWLRQ�����

)

)L[HG�&RGH�/HQJWK
E\�PHQX�VHOHFWLRQ�����

)XOO�'XSOH[�0RGH
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH�������
E\�VHULDO�FRPPDQG����
GHVFULSWLRQ�$���

)XOO�6FUHHQV�����
E\�SURILOH�FDUG��PRGH���������

*

*RRG�'HFRGH�5HDGV
E\�PHQX�VHOHFWLRQ

*RRG�'HFRGH�5HDGV��6HH�1XPEHU�RI�5HDGV
%HIRUH�D�*RRG�'HFRGH

*RRG�0DWFK
E\�SURILOH�FDUG��PRGH���������

*RRG�5HDG�&RXQWHU����

*RRG�%DG�3RODULW\
E\�SURILOH�FDUG��PRGH���������

*RRG�%DG�3XOVH�:LGWK
E\�VHULDO�FRPPDQG�����

*URXQG�DQG�6KLHOG�&RQVLGHUDWLRQV�����

*URXQG�/RRSV�����

+

+DOI�'XSOH[�0RGH
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH�������
E\�VHULDO�FRPPDQG����
GHVFULSWLRQ�$���¤$���

+RVW�&RQQHFWRU����¤���

+RVW�3RUW�3DUDPHWHUV
E\�PHQX�VHOHFWLRQ�����¤����
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E\�SURILOH�FDUG��PRGH�������
E\�VHULDO�FRPPDQG����

+RVW�3URWRFRO�3DUDPHWHUV
E\�PHQX�VHOHFWLRQ����¤����
E\�SURILOH�FDUG����¤���
E\�VHULDO�FRPPDQG����¤���

+RVW�5HOD\�'ULYHU����

,

,���RI��
E\�VHULDO�FRPPDQG�����

,���RI����6HH�,QWHUOHDYHG���RI��

,QGHSHQGHQW�0RGH
E\�PHQX�VHOHFWLRQ�����¤����
E\�VHULDO�FRPPDQG����

,QGHSHQGHQW�0RGH�5XOHV�$���

,QGHSHQGHQW�7LPLQJ�$���

,QVWDOODWLRQ�����¤����

,QWHUFKDUDFWHU�'HOD\
E\�PHQX�VHOHFWLRQ�����
E\�VHULDO�FRPPDQG����

,QWHUFKDUDFWHU�*DS�$���

,QWHUIDFH�6WDQGDUGV�$���

,QWHUOHDYHG���RI��
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH�����HQDEOH�GLVDEOH�

RQO\������
GHILQLWLRQ�$���
RSHUDWLRQDO�FRPPDQG����

6HH�DOVR�&KHFN�'LJLW��&KHFN�'LJLW�2XW�

SXW��&RGH�/HQJWK�����DQG�&RGH�

/HQJWK���

/

/DEHO�6SHHG
06����$���

/$1�&RQQHFWRU����

/DUJH�,QWHUFKDUDFWHU�*DS
E\�PHQX�VHOHFWLRQ�����

/DVHU�2Q�2II
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH���������

E\�VHULDO�FRPPDQG�����
RSHUDWLRQDO�FRPPDQG��HQDEOH�DQG�GLV�

DEOH�����

/HYHO�7ULJJHU
E\�PHQX�VHOHFWLRQ�����
E\�VHULDO�FRPPDQG����

/RQJLWXGLQDO�5HGXQGDQF\�&KHFN
E\�PHQX�VHOHFWLRQ����
E\�VHULDO�FRPPDQG����

/5&��6HH�/RQJLWXGLQDO�5HGXQGDQF\�&KHFN

0

0DWFK�&RGH
E\�SURILOH�FDUG��PRGH�������
GHILQLWLRQ�$���

0DWFK�&RXQWHU�&RPPDQGV����

0HFKDQLFDO�6SHFLILFDWLRQV�$��

0HQX�&RQILJXUDWLRQ�3URJUDP
HQWHULQJ����
KRZ�WR�XVH����¤���
ORVV�RI�FRPPXQLFDWLRQV�ZKHQ�WR�GHIDXOW����
UHJDLQLQJ�DFFHVV����
VDYLQJ�FKDQJHV����

0LVPDWFK�&RXQWHU�&RPPDQGV����

0LVUHDGV�RU�QRQUHDGV�$��

0RGXOXV��������

0RQLWRU�&RQQHFWRU����

0RWRU�6SHHG��6HH�6ZHHSV�SHU�6HFRQG

06����6FDQ�+HDG�$���

0XOWLGURS
E\�PHQX�VHOHFWLRQ����
E\�SURILOH�FDUG��PRGH�������
E\�VHULDO�FRPPDQG����
GHILQLWLRQ�$���

0XOWLGURS�$GGUHVV�$���

0XOWLGURS�$GGUHVV�&KDUDFWHUV�$���

0XOWLGURS�&RPPXQLFDWLRQV�$���¤$���
PXOWLGURS�DGGUHVVHV�$���
SROOLQJ�VHTXHQFHV�$���
VHOHFW�VHTXHQFHV�$���

0XOWLSOH�/DEHOV�����
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1

1DUURZ�%DU�:LGWK�$���

1DUURZ�0DUJLQV
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH���������
E\�VHULDO�FRPPDQG�����

1HZ�0DVWHU�3LQ
E\�SURILOH�FDUG��PRGH���������
E\�VHULDO�FRPPDQG�����

1HZ�7ULJJHU
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH�������

1RLVH�,QWHUIHUHQFH�������$���

1RUHDG�&RXQWHU�&RPPDQGV����

1RUHDG�0HVVDJH
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH�������
E\�VHULDO�FRPPDQG�����

1XOOV��DV�FKDUDFWHUV�����

1XPEHU�RI�/DEHOV
E\�PHQX�VHOHFWLRQ�����

1XPEHU�RI�3DVVHV
E\�PHQX�VHOHFWLRQ�����

1XPEHU�RI�5HDGV�%HIRUH�D�*RRG�'HFRGH
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH��������
E\�VHULDO�FRPPDQG�����

2

2QH�(DFK
E\�PHQX�VHOHFWLRQ�����

2SHUDWLRQDO�&RPPDQGV�6XPPDU\����

2SHUDWLRQV�$��
E\�PHQX�VHOHFWLRQ�����¤����
E\�SURILOH�FDUG����¤���
E\�VHULDO�FRPPDQG����

2XWSXW��GXDO��LQGHSHQGHQW��$���

2XWSXW��VLQJOH��$��

2XWSXWV�IRU�,QGHSHQGHQW�&RQILJXUDWLRQV�$���

3

3DULW\��KRVW�SRUW�
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH�������

3/&����

3RLQW�WR�3RLQW
E\�PHQX�VHOHFWLRQ����
E\�SURILOH�FDUG��PRGH�������
E\�VHULDO�FRPPDQG����

3RLQW�WR�3RLQW�ZLWK�576�&76
E\�PHQX�VHOHFWLRQ����
E\�SURILOH�FDUG��PRGH�������
E\�VHULDO�FRPPDQG����

3RLQW�WR�3RLQW�ZLWK�576�&76�	�;21�;2))
E\�PHQX�VHOHFWLRQ����
E\�SURILOH�FDUG��PRGH�������
E\�VHULDO�FRPPDQG����

3RLQW�WR�3RLQW�ZLWK�;21�;2))
E\�PHQX�VHOHFWLRQ����
E\�SURILOH�FDUG��PRGH�������
E\�VHULDO�FRPPDQG����

3ROO�&KDUDFWHU�$���

3ROOLQJ�0RGH�'
E\�PHQX�VHOHFWLRQ����
E\�SURILOH�FDUG��PRGH�������
E\�VHULDO�FRPPDQG����

3RVWDPEOH
E\�PHQX�VHOHFWLRQ����
E\�SURILOH�FDUG��PRGH����HQDEOH�GLVDEOH�

RQO\�����
E\�VHULDO�FRPPDQG����

3RZHU�&RQQHFWRU����

3UHDPEOH
E\�PHQX�VHOHFWLRQ����
E\�SURILOH�FDUG��PRGH����HQDEOH�GLVDEOH�

RQO\�����
E\�VHULDO�FRPPDQG����

3URGXFW�$SSURYDOV��6HH�$SSURYDOV

3URILOH�&DUG
ELQDU\�FDOFXODWLRQ�����
GHIDXOWLQJ�$��
VXPPDU\�RI�PRGHV����



�06������'XDO�'HFRGHU�8VHU©V�0DQXDO ,��

,Q
G
H
[

3URWRFRO
E\�PHQX�VHOHFWLRQ����
E\�SURILOH�FDUG��PRGH�������
E\�VHULDO�FRPPDQG����

4

4XLHW�=RQHV�������$���

5

5DVWHU�6HWXS
E\�PHQX�VHOHFWLRQ�����¤����
E\�VHULDO�FRPPDQG�����
6HH�DOVR�7RS�2IIVHW�LQ�'HJUHHV��%RWWRP�

2IIVHW�LQ�'HJUHHV��DQG�6ZHHSV�SHU�

6HFRQG

5HDG�&\FOH�$���

5HDG�2XWSXW�IRU�9DULRXV�6HTXHQFHG�6HWWLQJV
$���

5HDG�5DWH�7HVW�����
RSHUDWLRQDO�FRPPDQGV��HQWHU�DQG�H[LW�����

5HOD\�'ULYHU
E\�SURILOH�FDUG��PRGH���������

5HOD\�'ULYHU�8VDJH
E\�PHQX�VHOHFWLRQ�����
E\�VHULDO�FRPPDQG�����

5HVSRQVH�7LPHRXW
E\�PHQX�VHOHFWLRQ�����
E\�VHULDO�FRPPDQG����

5HYHUVH�9LGHR
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH���������
E\�VHULDO�FRPPDQG�����

56�����$���

56�����$���
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH�������
E\�VHULDO�FRPPDQG����

56�����$���

6

6DIHW\�/DEHOV�YLLL

6DYLQJ�&RQILJXUDWLRQ�&KDQJHV��6HH�&RQILJX�
UDWLRQ

6FDQ�+HDG�&RQQHFWRU����

6FDQQHU����6HWXS�DQG����6HWXS�����

6FDQQHU�,GHQWLILHU
E\�PHQX�VHOHFWLRQ�����
E\�VHULDO�FRPPDQG�����

6FDQV�SHU�6HFRQG����

6HH�1XPEHU�RI�5HDGV�%HIRUH�D�*RRG�'HFRGH

6HOHFW�&KDUDFWHU�$���

6HSDUDWRU�6HSDUDWRU�&KDUDFWHU
E\�PHQX�VHOHFWLRQ�����

6HTXHQFHG�0RGH
E\�PHQX�VHOHFWLRQ�����¤����
E\�VHULDO�FRPPDQG����

6HTXHQFHG�0RGH�5XOHV�$���

6HTXHQFHG�7LPLQJ�$���

6HULDO�&RQILJXUDWLRQ�&RPPDQGV
FRQFDWHQDWLQJ����
IRUPDW����
LQLWLDOL]LQJ�FKDQJHV����
ORVV�RI�FRPPXQLFDWLRQV�GHIDXOWLQJ����
VDYLQJ�FKDQJHV����
VXPPDU\����

6HULDO�'DWD
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH�������

6HULDO�7ULJJHU�&KDUDFWHU
E\�PHQX�VHOHFWLRQ�����
E\�VHULDO�FRPPDQG�����
E\�SURILOH�FDUG��PRGH��������

6RIWZDUH�3DUW�1XPEHU��GLVSOD\�����

6SDFHV��DV�FKDUDFWHUV�����

6WDUW�	�6WRS�0DWFK
E\�PHQX�VHOHFWLRQ�����

6WDWXV�/LJKWV�$��

6WRS�%LWV��KRVW�SRUW�
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH�������

6XSSOHPHQWDOV
E\�PHQX�VHOHFWLRQ�����

6ZHHSV�SHU�6HFRQG
E\�PHQX�VHOHFWLRQ�����
E\�VHULDO�FRPPDQG�����
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6\VWHP�7LPHRXW
E\�PHQX�VHOHFWLRQ�����

6\VWHP�7ULJJHU�7\SH
E\�PHQX�VHOHFWLRQ�����

7

7HUPLQDO�&RPPXQLFDWLRQV����

7LPHRXW
E\�VHULDO�FRPPDQG�����

7LPHRXW�	�1HZ�7ULJJHU
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH�������

7LPHRXW�LQ����PV�LQFV
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH�������

7LPLQJ�$��

7LPLQJ��GXDO�LQGHSHQGHQW��$���

7RS�2IIVHW�LQ�'HJUHHV
E\�PHQX�VHOHFWLRQ�����
E\�VHULDO�FRPPDQG�����

7UDQVSDUHQW�0RGH
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH�������
E\�VHULDO�FRPPDQG����
GHVFULSWLRQ�$���¤$���

7ULJJHU�&RQQHFWRU����

7ULJJHU�&RXQWHU�&RPPDQGV����

7ULJJHU�)LOWHU�7LPLQJ�9DOXH����

7ULJJHU�3RODULW\
E\�PHQX�VHOHFWLRQ�����
E\�VHULDO�FRPPDQG�����

7ULJJHULQJ�0RGH
E\�PHQX�VHOHFWLRQ�����¤����
E\�SURILOH�FDUG��PRGH�������

7URXEOHVKRRWLQJ�7DEOH�$��¤$��

8

83&�($1
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH�����HQDEOH�GLVDEOH�

RQO\������
E\�VHULDO�FRPPDQG�����

GHILQLWLRQ�$���
($1��E\�PHQX�VHOHFWLRQ������
83&��E\�PHQX�VHOHFWLRQ������

8VHU�'HILQHG
E\�PHQX�VHOHFWLRQ����
E\�SURILOH�FDUG��PRGH�������

8VHU�'HILQHG�0XOWLGURS
E\�PHQX�VHOHFWLRQ����
E\�SURILOH�FDUG��PRGH�������

8VHU�2XWSXWV
E\�PHQX�VHOHFWLRQ�����¤����
E\�SURILOH�FDUG�����¤����
E\�VHULDO�FRPPDQG�����

:

:DUQLQJ�DQG�&DXWLRQ�6XPPDU\�YLL

:DUUDQW\�6WDWHPHQW�LL

:KHQ�WR�2XWSXW
E\�PHQX�VHOHFWLRQ�����
E\�SURILOH�FDUG��PRGH�������
E\�VHULDO�FRPPDQG�����


