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.RQJVEHUJ 6LPUDG$6PDNHV HYHU\ HIIRUW WR HQVXUH WKDW WKH LQIRUPDWLRQ FRQWDLQHGZLWKLQ
WKLV GRFXPHQW LV FRUUHFW� +RZHYHU� RXU HTXLSPHQW LV FRQWLQXRXVO\ EHLQJ LPSURYHG DQG
XSGDWHG� VR ZH FDQQRW DVVXPH OLDELOLW\ IRU DQ\ HUURUV ZKLFK PD\ RFFXU�

:DUQLQJ

7KH HTXLSPHQW WRZKLFK WKLVPDQXDO DSSOLHVPXVW RQO\ EH XVHG IRU WKH SXUSRVH IRUZKLFK
LW ZDV GHVLJQHG� ,PSURSHU XVH RU PDLQWHQDQFH PD\ FDXVH GDPDJH WR WKH HTXLSPHQW RU
LQMXU\ WR SHUVRQQHO� 7KH XVHU PXVW EH IDPLOLDU ZLWK WKH FRQWHQWV RI WKH DSSURSULDWH
PDQXDOV EHIRUH DWWHPSWLQJ WR LQVWDOO� RSHUDWH RU PDLQWDLQ WKH HTXLSPHQW�

.RQJVEHUJ 6LPUDG $6 GLVFODLPV DQ\ UHVSRQVLELOLW\ IRU GDPDJH RU LQMXU\ FDXVHG E\
LPSURSHU LQVWDOODWLRQ� XVH RU PDLQWHQDQFH RI WKH HTXLSPHQW�

&RS\ULJKW

. ���� .RQJVEHUJ 6LPUDG $6

7KH LQIRUPDWLRQ FRQWDLQHGZLWKLQ WKLV GRFXPHQW UHPDLQV WKH VROH SURSHUW\ RI .RQJVEHUJ
6LPUDG$6� 1R SDUW RI WKLV GRFXPHQWPD\ EH FRSLHG RU UHSURGXFHG LQ DQ\ IRUP RU E\ DQ\
PHDQV� DQG WKH LQIRUPDWLRQ FRQWDLQHG ZLWKLQ LV QRW WR EH FRPPXQLFDWHG WR D WKLUG SDUW\�
ZLWKRXW WKH SULRU ZULWWHQ FRQVHQW RI .RQJVEHUJ 6LPUDG $6�



'DWDJUDP IRUPDWV

,����������� � )

7DEOH RI FRQWHQWV

� ,1752'8&7,21 �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3XUSRVH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3UHVHQWDWLRQ IRUPDW �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� ,1387 '$7$*5$06 �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QWURGXFWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3RVLWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

2YHUYLHZ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
**$ 'DWDJUDP �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
**. 'DWDJUDP �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
*67 'DWDJUDP �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
97* 'DWDJUDP �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
6LPUDG �� 'DWDJUDP �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
7LGH LQSXW �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
'HSWK RU KHLJKW LQSXW �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� $WWLWXGH GDWD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
2YHUYLHZ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
(0 $WWLWXGH LQSXW IRUPDW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
6SHUU\ 0N��� $WWLWXGH LQSXW IRUPDW ��� � � � � � � � � � � � � � � � � � � � �
+'7 IRUPDW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
6.5�� IRUPDW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &ORFN ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
='$ IRUPDW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 6RXQG VSHHG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
2YHUYLHZ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
.RQJVEHUJ 6LPUDG 663 IRUPDW ��� � � � � � � � � � � � � � � � � � � � � � � � � �
$0/ &$/& IRUPDW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
$0/ 6PDUW 6HQVRU IRUPDW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 'HSWK LQSXW IURP VLQJOH EHDP HFKR VRXQGHU ��� � � � � � � � � � � � � � � � � � � �
2YHUYLHZ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
'%6 IRUPDW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
'37 IRUPDW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
($ ��� IRUPDW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 5HPRWH FRQWURO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
2YHUYLHZ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� 287387 '$7$*5$06 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2YHUYLHZ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



.RQJVEHUJ 6LPUDG (0 6HULHV

,, ����������� � )

��� 'HSWK ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5DZ UDQJH DQG EHDP DQJOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6HDEHG LPDJH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &HQWUDO EHDPV HFKRJUDP ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3RVLWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� +HLJKW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7LGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� $WWLWXGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� +HDGLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 0HFKDQLFDO WUDQVGXFHU WLOW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� &ORFN ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 6XUIDFH VRXQG VSHHG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 6RXQG VSHHG SURILOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� .RQJVEHUJ 6LPUDG 663 RXWSXW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 6LQJOH EHDP HFKR VRXQGHU GHSWK ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 5XQWLPH SDUDPHWHU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� ,QVWDOODWLRQ SDUDPHWHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



'DWDJUDP IRUPDWV

,,,����������� � )

5HPDUNV

5HIHUHQFHV
)XUWKHU LQIRUPDWLRQDERXW WKH(06HULHV V\VWHPVPD\ EH IRXQG LQ WKH IROORZLQJPDQXDOV�

� (0 6HULHV ,QVWDOODWLRQ PDQXDOV

� (0 6HULHV 2SHUDWLRQ PDQXDOV

� (0 6HULHV 0DLQWHQDQFH PDQXDOV

7KH UHDGHU
7KLV RSHUDWRU PDQXDO LV LQWHQGHG WR EH XVHG E\ WKH V\VWHP RSHUDWRU� +H�VKH VKRXOG EH
H[SHULHQFHG LQ WKH RSHUDWLRQ RI SRVLWLRQLQJ V\VWHPV� RU VKRXOG KDYH DWWHQGHG D
.RQJVEHUJ 6LPUDG WUDLQLQJ FRXUVH�
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'RFXPHQW UHYLVLRQV

5HY 'DWH :ULWWHQ E\ &KHFNHG E\ $SSURYHG E\

$ �������� 5%U (+D (+D

% �������� 5%U %+/ (+D

& �������� 5%U %+/ (+D

' �������� 5%U (+D (+D

( �������� .5 (+D (+D

) �������� 5%U (+D (+D

�7KH RULJLQDO VLJQDWXUHV DUH UHFRUGHG LQ WKH FRPSDQ\·V ORJLVWLF GDWDEDVH�
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'RFXPHQW KLVWRU\
�7KH LQIRUPDWLRQ RQ WKLV SDJH LV IRU LQWHUQDO XVH�

5HY�$ 2ULJLQDO LVVXH�

5HY�% *HQHUDO XSGDWH� 8QQHFHVVDU\ LQIRUPDWLRQ UHPRYHG� 5HIHU WR (0
������%�

5HY�& *HQHUDO XSGDWH� 'RFXPHQW ������ �(0 ��� 'DWDJUDP IRUPDWV� PHUJHG
ZLWK WKLV WR FUHDWH RQH FRPPRQ VRXUFH RI LQIRUPDWLRQ IRU DOO PXOWLEHDP
HFKR VRXQGHUV� 5HIHU WR (0 ������&�

5HY�' 5HPRWH &RQWURO� 5DZ 5DQJH $QG %HDP $QJOH� 0HFKDQLFDO 7UDQVGXFHU
7LOW� 6RXQG 6SHHG 3URILOH ,QSXW DQG &HQWUDO %HDPV (FKRJUDP GDWDJUDPV
LPSOHPHQWHG� *HQHUDO XSGDWH ZLWK PXOWLSOH FRUUHFWLRQV WR VHYHUDO LQSXW
DQG RXWSXW GDWDJUDPV� 5HIHU WR (0 ������'�

5HY�( /D\RXW FKDQJHG IRU UHDGLQJ HDVH�
6HYHUDO PLQRU FKDQJHV LPSOHPHQWHG WKURXJKRXW WKH GRFXPHQW� PDLQO\
LQ WKH IROORZLQJ FKDSWHUV� ���� ,QWURGXFWLRQ DQG ���� 3RVLWLRQ RYHUYLHZ�
0LQRU FRUUHFWLRQV ZHUH LPSOHPHQWHG RQ WKH IROORZLQJ GDWDJUDPV� ($���
)RUPDW� 5HPRWH &RQWURO� +HLJKW �5HPDUN�� 6RXQG 6SHHG 3URILOH DQG
5XQWLPH 3DUDPHWHU �5HPDUNV� DQG ,QVWDOODWLRQ 3DUDPHWHUV� $0/ 6PDUW
6HQVRU IRUPDW� .RQJVEHUJ 6LPUDG 663 RXWSXW�

5HY�) 0LQRU FKDQJHV PDGH WR WKH IROORZLQJ RXWSXW GDWDJUDPV� 'HSWK �LQ 1RWH
��� 5DZ UDQJH DQG EHDP DQJOH �LQ 1RWH ��� 6XUIDFH VRXQG VSHHG RXWSXW�
5XQWLPH SDUDPHWHUV DQG ,QVWDOODWLRQ SDUDPHWHUV� $OVR PLQRU FKDQJHV WRL
OD\RXW WR DOORZ IRU +70/ GLVWULEXWLRQ RI WKH GRFXPHQW� 5HIHU WR (0
������)�
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��� 3XUSRVH
7KH IRUPDWV IRU GDWD LQSXW DQG RXWSXW WR DQG IURP WKH (0 6HULHV
PXOWLEHDP HFKR VRXQGHUV DUH GHVFULEHG KHUH� 7KH LQIRUPDWLRQ
JLYHQ KHUH LV YDOLG IRU WKH .RQJVEHUJ 6LPUDG PXOWLEHDP HFKR
VRXQGHUV LQWURGXFHG DIWHU �����

1RWH � 7KH LQIRUPDWLRQ LQ WKLV GRFXPHQW LV QRW YDOLG IRU WKH (0 ��� (0 ����
(0 ��� DQG (0 ���� PXOWLEHDP HFKR VRXQGHUV�

1RWH � ,Q RUGHU WR PHHW VSHFLDO FXVWRPHU UHTXLUHPHQWV� .RQJVEHUJ 6LPUDGPD\
KDYH WR FKDQJH WKH GDWDJUDP IRUPDWV GHVFULEHG KHUH� 7KH IRUPDWV
SUHVHQWHG LQ WKLV GRFXPHQWPD\ WKHUHIRUH EH DOWHUHGZLWKRXW SULRUQRWLFH�
DOWKRXJK EDFNZDUG FRPSDWLELOLW\ ZLOO EH PDLQWDLQHG DV IDU DV SRVVLEOH�
%HIRUH VRIWZDUH LV ZULWWHQ LQ DFFRUGDQFH ZLWK WKLV GRFXPHQW� LW LV
VWURQJO\ UHFRPPHQGHG WR FRQWDFW .RQJVEHUJ 6LPUDG WR HQVXUH WKDW WKH
ODWHVW YHUVLRQ LV XVHG� DQG WKDW DQ\ SODQQHG FKDQJHV DUH WDNHQ LQWR
DFFRXQW�

��� 3UHVHQWDWLRQ IRUPDW
7KH IRUPDW GHVFULSWLRQ LV DFFRUGLQJ WR WKH 10($ ���� VWDQGDUG
IRU $6&,, ILHOGV� ZLWK WKH $6&,, FKDUDFWHU�V� JLYHQ DV IROORZV�

� ´[�[µ GHILQHV D YDULDEOH OHQJWKQXPHULFDO ILHOG�ZLWKRSWLRQDOO\
LQFOXGHG GHFLPDO SRLQW DQG VLJQ�

� ´F� �Fµ GHILQHV D YDULDEOH OHQJWK ILHOG RI SULQWDEOH FKDUDFWHUV�

� ´[� �[µ GHILQHV D YDULDEOH OHQJWK ILHOG RI QXPHULF FKDUDFWHUV�

� ´DBBµGHILQHVD IL[HG OHQJWK ILHOGRIDOSKDEHWLFDO FKDUDFWHUV �IRU
H[DPSOH ´DDµ WZR FKDUDFWHU ORQJ ILHOG�

� ´[B Bµ GHILQHV D IL[HG OHQJWK ILHOG RI QXPHULF FKDUDFWHUV�

)RU ELQDU\ ILHOGV� WKH OHQJWK LV JLYHQ LQ QXPEHU RI E\WHV SOXV ´8µ
IRU XQVLJQHG DQG ´6µ IRU VLJQHG GDWD�
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� ,1387 '$7$*5$06

��� ,QWURGXFWLRQ
2QO\ D OLPLWHG QXPEHU RI LQSXW IRUPDWV IURP H[WHUQDO VHQVRUV DUH
DFFHSWHG� 7KHVH DUH SULPDULO\ LQ DFFRUGDQFHZLWK WKH10($����
VSHFLILFDWLRQ� RU EDVHG XSRQ WKH SULQFLSOHV RI WKDW VSHFLILFDWLRQ�

1RWH � 7KH PDMRULW\ RI WKHVH IRUPDWV KDYH QRW EHHQ GHILQHG E\ .RQJVEHUJ
6LPUDG� 7KXV� WKHVH IRUPDWV DUH QRW FRQWUROOHG E\ .RQJVEHUJ 6LPUDG�

$OPRVW DOO LQSXW IRUPDWV DUH $6&,,� 6HULDO OLQH LQSXW RQ WKH
PXOWLEHDP HFKR VRXQGHU·V 3URFHVVLQJ 8QLW LV PRVW FRPPRQ� EXW
VRPH GDWDJUDPV � ZKLFK DUH QRW WLPH FULWLFDO � DUH LQWHUIDFHG RQ
VHULDO OLQH�V� RU (WKHUQHW WR WKH 2SHUDWRU 6WDWLRQ�

��� 3RVLWLRQ

2YHUYLHZ
7KH (0 6HULHV DFFHSWV SRVLWLRQ GDWD LQ WKH IROORZLQJ IRUPDWV�

� 10($ ���� **$

� **.

� 6,05$' ��

� :LWK WKH **$ DQG **. GDWDJUDPV� LQIRUPDWLRQ FRQWDLQHG LQ
10($ ���� 9*67 DQG 97* GDWDJUDPV ZLOO DOVR EH DFFHSWHG
DQG XVHG�

� $ GDWDJUDP IRUPDW IRU 6RQDU +HDG GHSWK LV SURYLGHG IRU WKH
(0 ���� DQG WKH (0 ����� 1RWH WKDW WKH IRUPDW LV WKH VDPH DV
WKDW XVHGE\ WKH3DURVFLHQWLILF'LJLTXDUW]SUHVVXUH VHQVRU�7KLV
IRUPDW PD\ DOVR EH XVHG IRU LQSXW RI IRU H[DPSOH YDU\LQJ
GDWXP KHLJKWV RU RWKHU VSHFLDO KHLJKW LQIRUPDWLRQ RQ DOO
PRGHOV�

� $ GDWDJUDP IRUPDW IRU LQSXW RI WLGDO KHLJKW LV SURYLGHG�

7KH **$ IRUPDW LV JLYHQ EHORZ DFFRUGLQJ WR WKH 10($ ����
YHUVLRQ ���� GHVFULSWLRQ� $GGLWLRQDO GDWD DW WKH HQG RI WKH
GDWDJUDP LV DFFHSWHG WR FDWHU IRU XVHUVZKRQHHG WR ORJ DGGLWLRQDO
LQIRUPDWLRQ WKDQZKDW LV SURYLGHG LQ WKH VWDQGDUG IRUPDW� 7KLV LV
DOVR VXSSRUWHG ZLWK WKH **. IRUPDW� 7KH WRWDO GDWDJUDP OHQJWK
PXVW EH OLPLWHG WR OHVV WKDQ ��� E\WHV LI DGGLWLRQDO GDWD LV
LQFOXGHG�

1RWH � :KLOH VXFK DGGLWLRQDO GDWD ZLOO EH ORJJHG� LW LV XS WR WKH XVHU WR H[WUDFW
WKH GDWD WRZKDWHYHUXVH LV UHTXLUHG LQSRVWSURFHVVLQJ�$Q\RQHXVLQJ WKLV
SRVVLELOLW\ PXVW DOVR EH DZDUH WKDW DQ\ IXWXUH FKDQJHV WR WKH **$ RU
**. IRUPDWPD\ UHTXLUHPRGLILFDWLRQV LQ WKH GDWDJUDPV DQG KHQFH GDWD
GHFRGLQJ�
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7KH**. IRUPDWZDV RULJLQDOO\ GHILQHG E\ WKH 86 $UP\ &RUSV
RI (QJLQHHUV IRU WKHLU WHVWV ZLWK NLQHPDWLF *36� 7ULPEOH·V
SURSULHWDU\ YHUVLRQ RI WKH IRUPDW LV VXSSRUWHG� ,I DQ\ FKDQJHV WR
WKH IRUPDW DUHPDGH LI LW EHFRPHVSDUW RI WKH10($VWDQGDUG� WKLV
ZLOO EH LPSOHPHQWHG�

7R SUHVHUYH WKH LQKHUHQW DFFXUDF\ RI WKH NLQHPDWLF *36 GDWD LW LV
QHFHVVDU\ WR FRUUHFW WKH GDWD IRU YHVVHO PRWLRQ� 7KLV UHTXLUHV
DFFXUDWH WLPLQJ V\QFKURQLVDWLRQ EHWZHHQ WKH PRWLRQ VHQVRU DQG
WKH *36 UHFHLYHU� ,W LV WKHUHIRUH LPSHUDWLYH WKDW�

� WKH SRVLWLRQ GDWDJUDP KDV D FRQVWDQW DQG NQRZQ WLPH GHOD\

RU

� WKH WLPH VWDPS LQ WKH GDWDJUDP LV DFWXDOO\ WKH WLPH RI WKH
SRVLWLRQ IL[� WKDW V\QFKURQLVDWLRQ WR WKH �336 VLJQDO RI WKH*36
UHFHLYHU LV HQDEOHG� DQG WKDW WKH V\VWHP FORFN KDV EHHQ VHW
FRUUHFWO\

$VQHLWKHU RI WKHVH FRQGLWLRQVPD\QRW EHSRVVLEOH WR DFKLHYHZLWK
D VXIILFLHQW DFFXUDF\� WKH DSSOLFDWLRQ RI PRWLRQ FRUUHFWLRQ LV
RSHUDWRU VHOHFWDEOH� 0RWLRQ FRPSHQVDWLRQPD\ EH DSSOLHG WR DQ\
SRVLWLRQ LQSXW� QRW RQO\ NLQHPDWLF *36�

,Q DGGLWLRQ WR SRVLWLRQ GDWD IURP WKH **$ RU **. GDWDJUDPV�
VSHHG DQG FRXUVH RYHU JURXQG IURP10($97* GDWDJUDPVPD\
DOVR EH FRSLHG LQWR WKH SRVLWLRQ RXWSXW GDWDJUDP� 7KHVH YDOXHV
PD\ EH XVHIXO LQ ILOWHULQJ RI WKH SRVLWLRQLQJ GXULQJ
SRVWSURFHVVLQJ� ,I D 97* GDWDJUDP GRHV QRW IROORZ WKH **$ RU
**. GDWDJUDP WKH FRXUVH DQG VSHHG ILHOGV RI WKH RXWSXW
GDWDJUDPV ZLOO EH VHW WR WKHLU LQYDOLG YDOXHV�

7KH ´6WDQGDUG GHYLDWLRQ RI VHPL�PDMRU D[LV RI HUURU HOOLSVHµ ILHOG
LQ D 10($ *67 GDWDJUDP PD\ DOVR EH FRSLHG WR WKH SRVLWLRQ
RXWSXW GDWDJUDP DV LWV µ0HDVXUH RI SRVLWLRQ IL[ TXDOLW\µ� ,W ZLOO
WKHQ UHSODFH WKHXVHRI WKH+'23RU'23 ILHOG LQ WKH**$RU**.
GDWDJUDP UHVSHFWLYHO\ WR GHULYH WKLV ILHOG� 7KLV PXVW EH HQDEOHG
E\ WKH RSHUDWRU KRZHYHU� DQG WKHQ LI WKH *67 GDWDJUDP GRHV QRW
IROORZ WKH **$ RU **. WKH TXDOLW\ PHDVXUH ILHOG RI WKH RXWSXW
GDWDJUDP ZLOO EH VHW WR LWV LQYDOLG YDOXH�

$V DQ DOWHUQDWLYH WR **$� WKH 6,05$' �� IRUPDW SRVLWLRQ
GDWDJUDPPD\ EH XVHG� 7KH 6,05$' �� IRUPDW LV LQWHQGHG WR EH
WKH IRUPDW RI FKRLFH ZKHQ WKH SRVLWLRQLQJ V\VWHP LV QRW D
VWDQG�DORQH *36 UHFHLYHU VXSSO\LQJ **$ RU **. IRUPDW
GDWDJUDPV� 7KH 6,05$' �� IRUPDW FDQ LQ DGGLWLRQ WR JOREDO
ORQJLWXGH ODWLWXGH FRRUGLQDWHV DOVR EH XVHG IRU 1RUWKLQJ (DVWLQJ
W\SH SURMHFWLRQ FRRUGLQDWHV �H�J� 870��

7R FDWHU IRU DSSOLFDWLRQV ZKHUH WKH (0 ���� RU (0 ���� 6RQDU
+HDG LV PRXQWHG RQ D VXEVHD YHKLFOH� WKH RULJLQDO 6,05$' ��
IRUPDW KDV EHHQ H[SDQGHG WR DOORZ LQFOXVLRQ RI WKH GHSWK RI WKH
YHKLFOH LQ DGGLWLRQ WR LWV KRUL]RQWDO SRVLWLRQ LQ ORQJLWXGH ODWLWXGH
RU 1RUWKLQJ (DVWLQJ FRRUGLQDWHV�
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$OVR IRU (0���� DQG (0���� DSSOLFDWLRQVZLWK VHSDUDWH VXUIDFH
DQG XQGHUZDWHU SRVLWLRQLQJ V\VWHPV� WKH 6,05$'�� IRUPDWZLOO
DOORZ WKH XQGHUZDWHU SRVLWLRQ WR EH SURYLGHG UHODWLYH WR WKH
YHVVHO� ZLWK WKH YHVVHO VXUIDFH SRVLWLRQ JLYHQ LQ D VHSDUDWH **$�
**. RU 6,05$' �� GDWDJUDP�

**$ 'DWDJUDP

'DWD 'HVFULSWLRQ )RUPDW 9DOLG UDQJH 1RWH
6WDUW LGHQWLILHU  � $OZD\V ��K ��� ���
7DONHU LGHQWLILHU DD &DSLWDO OHWWHUV ���
6HQWHQFH IRUPDWWHU $OZD\V **$� ��� ���
87& RI SRVLWLRQ KKPPVV�VV� ������ WR

�����������
���

/DWLWXGH LQ GHJUHHV DQG PLQXWHV� SOXV
RSWLRQDO GHFLPDO PLQXWHV

OOOO�OO� ���� WR ��������� ���

/DWLWXGH ��� 1�6 D� 1 RU 6 ���
/RQJLWXGH LQ GHJUHHV DQG PLQXWHV� SOXV
RSWLRQDO GHFLPDO PLQXWHV

\\\\\�\\� ����� WR ���������� ���

/RQJLWXGH ��� (�: D� ( RU : ���
*36 TXDOLW\ LQGLFDWRU [� � WR � �
1XPEHU RI VDWHOOLWHV LQ XVH [[� �� WR �� ���
+'23 [�[� � WR �
$QWHQQD DOWLWXGH UH PHDQ VHD OHYHO �JHRLG� [�[� ��� �
8QLWV RI DQWHQQD DOWLWXGH 0� ��� ���
*HRLGDO VHSDUDWLRQ �VHD OHYHO UH :*6������ [�[� ��� �
8QLWV RI JHRLGDO VHSDUDWLRQ 0� ��� ���
$JH RI GLIIHUHQWLDO *36 GDWD [�[� ��� ���
'LIIHUHQWLDO UHIHUHQFH VWDWLRQ LG [[[[� ���� WR ���� ���
3RVVLEOH H[WHQVLRQ RI GDWDJUDP ZLWK XVHU
GHILQHG GDWD �DGGLWLRQ WR 10($ IRUPDW�

F��� ���F ��� �

&KHFNVXP 
KK ��� ���
(QG RI VHQWHQFH GHOLPLWHU  &5/) $OZD\V �'K �$K ��� ���

1RWH �

7KH+'23�+RUL]RQWDO'LOXWLRQ2I3UHFLVLRQ�YDOXHZLOO EH VFDOHG
DQG FRSLHG WR WKH µ0HDVXUH RI SRVLWLRQ IL[ TXDOLW\µ ILHOG LQ WKH
SRVLWLRQRXWSXWGDWDJUDP�7KH VFDOH IDFWRUGHSHQGVXSRQ WKH*36
TXDOLW\ LQGLFDWRU·V YDOXH�

� � � �636 RU VWDQGDUG *36�  ! ����

� � � �GLIIHUHQWLDO *36�  ! ���

� � � �336RUSUHFLVH*36� !���� EXW �� LI**$ LV WUHDWHG DV57.�
�6HH 1RWH ��

� � � �NLQHPDWLF *36 ZLWK IL[HG LQWHJHUV�  ! ��

� � � �NLQHPDWLF *36 ZLWK IORDWLQJ LQWHJHUV�  ! ��

� � � �HVWLPDWHG RU GHDG UHFNRQLQJ PRGH�  ! ����
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� � � �PDQXDO LQSXW PRGH�  ! ����

� � � �WHVW PRGH�  ! ����� EXW �� LI **$ LV WUHDWHG DV 57.� �6HH
1RWH ��

� 7KH µ0HDVXUH RI SRVLWLRQ IL[ TXDOLW\µ ILHOG ZLOO EH VHW WR �����
�ODUJHVW YDOLG QXPEHU� LI WKH LQGLFDWRU LV ]HUR �QRQ�YDOLG
SRVLWLRQ��

1RWH �

7KLV VFDOLQJ LV XVHG WR JLYH DW OHDVW D UHODWLYHO\ FRUUHFW SRVLWLRQ IL[
TXDOLW\ FKDQJH �LQ WKH RUGHU RI FP� LI WKHUH DUH GURSRXWV LQ
GLIIHUHQWLDO� SUHFLVH RU NLQHPDWLFPHDVXUHPHQWV� DOWKRXJK+'23
LV QRW D PHWHU YDOXH�

1RWH �

:KHQ WKH TXDOLW\ IDFWRU LV � RU � D KHLJKW RXWSXW GDWDJUDP LV
DXWRPDWLFDOO\ JHQHUDWHG� DQG DOVR LI WKH TXDOLW\ IDFWRU LV � RU � DQG
WKH RSHUDWRU KDV VHW WKH **$ SRVLWLRQ WR EH DQ 57. SRVLWLRQ� 7KH
KHLJKW LV WKH VXP RI WKHVH WZR ILHOGV ZKLFK DUH DVVXPHG SRVLWLYH
XSZDUGV �DQWHQQD DERYH JHRLG��

7KH PD[LPXP OHQJWK RI WKLV ILHOG VKRXOG LV UHVWULFWHG VR WKDW WKH
WRWDO GDWDJUDP OHQJWK LV QRW PRUH WKDQ ��� E\WHV�

**. 'DWDJUDP

'DWD 'HVFULSWLRQ )RUPDW 9DOLG UDQJH 1RWH
6WDUW LGHQWLILHU  � $OZD\V ��K ��� ���
7DONHU LGHQWLILHU DD &DSLWDO OHWWHUV ���
6HQWHQFH IRUPDWWHU $OZD\V **.� ��� ���
87& WLPH RI SRVLWLRQ KKPPVV�VV� ������ WR ������������ ���
87& GDWH RI SRVLWLRQ 00''<<� ������ WR ������ ���
/DWLWXGH LQ GHJUHHV DQG PLQXWHV� SOXV
RSWLRQDO GHFLPDO PLQXWHV

OOOO�OOOOOO� ���� WR ��������� ���

/DWLWXGH ��� 1�6 D� 1 RU 6 ���
/RQJLWXGH LQ GHJUHHV DQG PLQXWHV� SOXV
RSWLRQDO GHFLPDO PLQXWHV

\\\\\�\\\\\\� ����� WR ���������� ���

/RQJLWXGH r (�: D� ( RU : ���
*36 TXDOLW\ LQGLFDWRU [� � WR � �
1XPEHU RI VDWHOOLWHV LQ XVH [[� �� WR �� ���
'23 [�[� � ��� �
$QWHQQD HOOLSVRLGDO KHLJKW [�[� ��� ���
8QLWV RI DQWHQQD HOOLSVRLGDO KHLJKW 0� ��� ���
3RVVLEOH H[WHQVLRQ RI GDWDJUDP ZLWK XVHU
GHILQHG GDWD

F��� ���F ��� �

&KHFNVXP 
KK ��� ���
(QG RI VHQWHQFH GHOLPLWHU  &5/) $OZD\V �'K �$K ��� ���
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1RWH �

7KH '23 �'LOXWLRQ 2I 3UHFLVLRQ� YDOXH ZLOO EH VFDOHG DQG FRSLHG
WR WKHµ0HDVXUHRISRVLWLRQ IL[TXDOLW\µ ILHOG LQ WKHSRVLWLRQRXWSXW
GDWDJUDP� 7KH VFDOH IDFWRU GHSHQGV XSRQ WKH *36 TXDOLW\
LQGLFDWRU·V YDOXH�

� � �636 RU VWDQGDUG *36�  ! ����

� � �GLIIHUHQWLDO *36�  ! ���

� � �NLQHPDWLF *36�  ! ��

7KH µ0HDVXUH RI SRVLWLRQ IL[ TXDOLW\µ ILHOG ZLOO EH VHW WR �����
�ODUJHVWYDOLGQXPEHU� LI WKH LQGLFDWRU LV]HUR �QRQ�YDOLGSRVLWLRQ��

7KLV VFDOLQJ LV XVHG WR JLYH DW OHDVW D UHODWLYHO\ FRUUHFW SRVLWLRQ IL[
TXDOLW\ FKDQJH �LQ FP� LI WKHUH DUH GURSRXWV LQ GLIIHUHQWLDO� SUHFLVH
RU NLQHPDWLF PHDVXUHPHQWV� DOWKRXJK '23 LV QRW D PHWHU YDOXH�

1RWH �

7KH PD[LPXP OHQJWK RI WKLV ILHOG VKRXOG LV UHVWULFWHG VR WKDW WKH
WRWDO GDWDJUDP OHQJWK LV QRW PRUH WKDQ ��� E\WHV�

*67 'DWDJUDP

'DWD 'HVFULSWLRQ )RUPDW 9DOLG UDQJH 1RWH
6WDUW LGHQWLILHU  � $OZD\V ��K ��� ���
7DONHU LGHQWLILHU DD &DSLWDO OHWWHUV ���
6HQWHQFH IRUPDWWHU $OZD\V *67� ��� ���
87& WLPH RI WKH **$ RU **. DVVRFLDWHG ZLWK WKLV
VHQWHQFH

KKPPVV�VV� ������ WR
�����������

���

506 YDOXH RI WKH VWDQGDUG GHYLDWLRQ RI WKH UDQJH
LQSXWV WR WKH QDYLJDWLRQ SURFHVV

[�[� � ��� ���

6WDQGDUG GHYLDWLRQ RI VHPL���PDMRU D[LV RI HUURU
HOOLSVH LQ PHWHUV

[�[� � ��� �

6WDQGDUG GHYLDWLRQ RI VHPL���PLQRU D[LV RI HUURU
HOOLSVH LQ PHWHUV

[�[� � ��� ���

2ULHQWDWLRQ RI VHPL���PDMRU D[LV RI HUURU HOOLSVH LQ
GHJUHHV IURP WUXH 1RUWK

[�[� � ��� ���

6WDQGDUG GHYLDWLRQ RI ODWLWXGH HUURU LQ PHWHUV [�[� � ��� ���
6WDQGDUG GHYLDWLRQ RI ORQJLWXGH HUURU LQ PHWHUV [�[� � ��� ���
6WDQGDUG GHYLDWLRQ RI DOWLWXGH HUURU LQ PHWHUV [�[� � ��� ���
&KHFNVXP 
KK ��� ���
(QG RI VHQWHQFH GHOLPLWHU  &5/) $OZD\V �'K �$K ��� ���
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1RWH �

7KH WHUP µVWDQGDUG GHYLDWLRQ RI HUURUµ LQ WKH IRUPDW GHVFULSWLRQ
LPSOLHV WKDW WKH*67GDWDJUDPZDV RULJLQDOO\ LQWHQGHG WR FRQWDLQ
VWDWLVWLFV� 6XFKDXVHPD\ LQYDOLGDWH WKH LQWHQGHGXVHKHUH�QDPHO\
WR GHULYH D EHWWHU TXDOLW\ PHDVXUH WKDQ WKH +'23 LQ WKH **$ RU
'23 LQ WKH **.GDWDJUDP� 7KXV� WKH *67 GDWDJUDP VKRXOG RQO\
EHXVHG LI RQH LV FHUWDLQ WKDW WKLV ILHOG FRQWDLQV WKH VHPL�PDMRU D[LV
RI WKH HUURU HOOLSVH IRU WKH ODWHVW IL[� DQG QRW D VWDWLVWLFDO PHDVXUH
FDOFXODWHG RYHU D QXPEHU RI IL[HV�

97* 'DWDJUDP

'DWD 'HVFULSWLRQ )RUPDW 9DOLG UDQJH 1RWH
6WDUW LGHQWLILHU  � $OZD\V ��K ��� ���
7DONHU LGHQWLILHU DD &DSLWDO OHWWHUV ���
6HQWHQFH IRUPDWWHU $OZD\V 97*� ��� ���
&RXUVH RYHU JURXQG� GHJUHHV WUXH [�[�7� � WR �������� �
&RXUVH RYHU JURXQG� GHJUHHV PDJQHWLF [�[�0� � WR ������� �
6SHHG RYHU JURXQG� NQRWV [�[�1� � ��� �
6SHHG RYHU JURXQG� NP�K [�[�.� � ��� �
0RGH LQGLFDWRU D $�'�(�0�6 RU 1 ���
&KHFNVXP 
KK ��� ���
(QG RI VHQWHQFH GHOLPLWHU  &5/) $OZD\V �'K �$K ��� ���

1RWH �

2QO\ WUXH FRXUVH DQG WKH ILUVW YDOLG VSHHG ILHOG ZLOO EH XVHG�

6LPUDG �� 'DWDJUDP
'DWD 'HVFULSWLRQ )RUPDW /HQJWK 9DOLG UDQJH 1RWH
6WDUW LGHQWLILHU  � $OZD\V ��K � ��� ���
7DONHU LGHQWLILHU DD � &DSLWDO OHWWHUV ���
6HQWHQFH IRUPDWWHU $OZD\V 6��� � ��� ���
'DWH RI SRVLWLRQ ''00<<� � ������ WR ������ ���
87& RI SRVLWLRQ DV KRXU�
PLQXWH� VHFRQG� KXQGUHGWK RI
VHFRQG

KKPPVVVV� � �������� WR
��������

���

/DWLWXGH LQ GHJUHHV� PLQXWHV
DQG GHFLPDO PLQXWHV

[[[[�[[[[ � ��������� WR
���������

$

+HPLVSKHUH LGHQWLILHU D� � 1 RU 6 $
/RQJLWXGH LQ GHJUHHV� PLQXWHV
DQG GHFLPDO PLQXWHV� RU GHSWK
LQ PHWHUV

[[[[[�[[[[ �� ���������� WR
����������

$

+HPLVSKHUH RU GHSWK LGHQWLILHU D� � (� : RU ' $
1RUWKLQJ RU UDQJH LQ PHWHUV [[[[[[[[[�[� �� ����������� WR

�����������
%
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'DWD 'HVFULSWLRQ 1RWH9DOLG UDQJH/HQJWK)RUPDW
(DVWLQJ RU GHSWK LQ PHWHUV [[[[[[[�[� �� ��������� WR

���������
%

870 ]RQH QXPEHU [[� � �� WR �� ���
8VHU GHILQHG FHQWUDO PHULGLDQ
ORQJLWXGH RU EHDULQJ

[[[[[�[[[[ �� ���������� WR
����������

&

+HPLVSKHUH RU EHDULQJ
LGHQWLILHU

D� � (� :� RU % &

6\VWHP GHVFULSWRU [� � � WR � �
3RVLWLRQ IL[ TXDOLW\ LQGLFDWRU [� � � WR � DQG $ WR ) �
6SHHG RYHU JURXQG LQ P�V [[�[� � ���� WR ���� �
&RXUVH RYHU JURXQG LQ GHJUHHV [[[�[ � ����� WR ����� �
(QG RI VHQWHQFH GHOLPLWHU  
�&5/)

$OZD\V �&K �'K �$K � ��� ���

1RWH �

9DOXHRI V\VWHPGHVFULSWRUGHILQHVFRQWHQWRIGDWDJUDPDV IROORZV�
�1RWH WKDW WKH .RQJVEHUJ 6LPUDG (0 ��� WKH (0 ��� DQG WKH (0
���� PXOWLEHDP HFKR VRXQGHUV ZLOO RQO\ DFFHSW YDOXHV OHVV WKDQ
���

� 7KH SRVLWLRQ LV ORQJLWXGH ODWLWXGH LQ JOREDO FRRUGLQDWHV
JLYHQ LQ WKH ILHOGV QRWHG $�

� 7KH SRVLWLRQ LV 1RUWKLQJ (DVWLQJ RQ WKH 1RUWKHUQ
KHPLVSKHUH JLYHQ LQ WKH ILHOGV QRWHG %� ,I WKH SURMHFWLRQ LV
GHILQHG WR EH 870 WKH 870 ]RQH QXPEHU RU D XVHU
GHILQDEOH FHQWUDO PHULGLDQ ORQJLWXGH PD\ EH JLYHQ LQ WKH
ILHOG QRWHG &�

� $V IRU V\VWHPGHVFULSWRU HTXDO WR �� EXW WKHSRVLWLRQ LV RQ WKH
6RXWKHUQ +HPLVSKHUH�

� $V IRU V\VWHP GHVFULSWRU HTXDO WR �� EXW LQ DGGLWLRQ WKH
GHSWK LV JLYHQ LQ WKH (DVWLQJ ILHOG QRWHG %�

� $V IRU V\VWHP GHVFULSWRU HTXDO WR �� EXW LQ DGGLWLRQ WKH
GHSWK LV JLYHQ LQ WKH ORQJLWXGH ILHOG QRWHG $�

� $V IRU V\VWHP GHVFULSWRU HTXDO WR �� EXW LQ DGGLWLRQ WKH
GHSWK LV JLYHQ LQ WKH ORQJLWXGH ILHOG QRWHG $�

� 7KH SRVLWLRQ LV JLYHQ UHODWLYH WR WKH YHVVHO LQ D SRODU
FRRUGLQDWH V\VWHP ZLWK KRUL]RQWDO UDQJH DQG GHSWK
SURYLGHG LQ WKH ILHOGV QRWHG % DQG EHDULQJ UH WUXH 1RUWK LQ
WKH ILHOG QRWHG &�

� $V IRU V\VWHP GHVFULSWRU �� EXW WKH EHDULQJ LV UH WKH YHVVHO
FHQWHUOLQH�
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1RWH �

7KHSRVLWLRQ IL[TXDOLW\JLYHQ LQ WKHSRVLWLRQRXWSXWGDWDJUDPZLOO
EHGHULYHGIURPWKHTXDOLW\ LQGLFDWRU �WKLVGLIIHUV IURPWKHRULJLQDO
GHILQLWLRQ RI WKH IRUPDW� DV IROORZV �LQ P��

) ( ' & % $ � � � � � � � � � �

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

1RWH �

,I WKHVH ILHOGV KDYH YDOLG YDOXHV WKH\ ZLOO EH FRSLHG WR HTXLYDOHQW
ILHOGV LQ WKH SRVLWLRQ RXWSXW GDWDJUDP� 7KH\ PD\ EH XVHG LQ
ILOWHULQJ RI WKH SRVLWLRQLQJ GXULQJ SRVWSURFHVVLQJ� �7KH RULJLQDO
GHILQLWLRQ RI WKH IRUPDW KDG OLQH KHDGLQJ LQ WKH FRXUVH ILHOG DQG
LWV XVH ZDV WR RULHQW UHDO� WLPH GLVSOD\V��

7LGH LQSXW

'DWD 'HVFULSWLRQ )RUPDW 9DOLG UDQJH 1RWH
6WDUW LGHQWLILHU  � $OZD\V ��K ��� ���
7DONHU LGHQWLILHU D &DSLWDO OHWWHU ���
6HQWHQFH IRUPDWWHU $OZD\V 7,'(� ��� ���
'DWH DQG WLPH RI SUHGLFWLRQ �
PHDVXUHPHQW

<<<<00''KKPP� ������������ WR
������������

���

7LGH RIIVHW LQ PHWHUV DQG GHFLPDO PHWHUV [�[ ������� �
2SWLRQDO FKHFNVXP 
KK ��� ���
(QG RI VHQWHQFH GHOLPLWHU  &5/) $OZD\V �'K �$K ��� ���

1RWH �

$QHJDWLYH QXPEHUZLOO EH DVVXPHG WR LQGLFDWH DQ LQFUHDVH LQ VHD
OHYHO�

'HSWK RU KHLJKW LQSXW

'DWD 'HVFULSWLRQ )RUPDW 9DOLG UDQJH 1RWH
6WDUW LGHQWLILHU  
 $OZD\V �$K ��� ���
6HQWHQFH LGHQWLILHU LL �� WR �� �
7DONHU LGHQWLILHU LL �� WR �� ���
'HSWK RU KHLJKW LQ PHWHUV DQG GHFLPDO PHWHUV [�[ ��� �
(QG RI VHQWHQFH GHOLPLWHU  &5/) $OZD\V �'K �$K ��� ���

1RWH �

$ VHQWHQFH LGHQWLILHU HTXDO WR �� LV XVHG IRU XQGHUZDWHU YHKLFOH
GHSWK� DOO RWKHU LGHQWLILHUV DUH FXVWRPHU VSHFLILF �XVXDOO\ D GDWXP
KHLJKW��
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1RWH �
,I LQSXW LV GHSWK� LW ZLOO EH XVHG LQ WKH GHSWK RXWSXW GDWDJUDP WR
RIIVHW WKH WUDQVPLW WUDQVGXFHU GHSWK� ,I LQSXW LV KHLJKW� ZKLFKZLOO
XVXDOO\ LPSO\D WLPHRUSRVLWLRQYDULDEOHGDWXPKHLJKW� LWVXVHZLOO
GHSHQG RQ WKH VHQWHQFH LGHQWLILHU DQG ZLOO EH LPSOHPHQWHG DV
UHTXLUHG E\ D VSHFLILF FXVWRPHU� 'HSWK LV SRVLWLYH GRZQZDUGV�
'HSWKV PD\ EH VFDOHG DQG RIIVHW E\ RSHUDWRU VHWWDEOH FRQVWDQWV�

RXWSXWBGHSWK >P@  VFDOHBIDFWRU 
 �LQSXWBGHSWK � RIIVHW�

��� $WWLWXGH GDWD

2YHUYLHZ
$WWLWXGH GDWD LV JHQHUDOO\ DFFHSWHG RQ RQH RU PRUH VHULDO LQSXW
SRUW�V� DV�

� UROO� SLWFK� KHDYH DQG KHDGLQJ RQ RQH SRUW�

RU
� UROO� SLWFK DQG KHDYH RQ RQH SRUW DQG KHDGLQJ VHSDUDWHO\ RQ

DQRWKHU SRUW�
7KH GDWD XSGDWH UDWH VKRXOG EH FRPPHQVXUDWH ZLWK WKH H[SHFWHG
G\QDPLFV RI WKH YHVVHO �W\SLFDOO\ XS WR ��� +]��
7KH DFFHSWDEOH IRUPDW IRU UROO� SLWFK� KHDYH DQG RSWLRQDOO\ DOVR
KHDGLQJ LV D �� E\WH ORQJ PHVVDJH RULJLQDOO\ GHILQHG LQ WKH (0
���� IRU XVH ZLWK GLJLWDO PRWLRQ VHQVRUV� ,W LV VXSSRUWHG E\ WKH
IROORZLQJ VHQVRUV�

� $SSOLHG $QDO\WLFV 326�09
� 3KRWRNLQHWLFV 2FWDQV

� 6HDWH[ 058

� 6HDWH[ 6HD3DWK
� 766 '06���

+HDGLQJZLOO EH DFFHSWHG LQ WKH10($����+'7 IRUPDW RU LQ WKH
IRUPDW XVHG E\ WKH 6LPUDG 5REHUWVRQ 6.5������ J\URFRPSDVV� $
FXUUHQW ORRS WR 56���� FRQYHUWHU PD\ WKHQ EH UHTXLUHG� 7KH
/HPNXKO /5������ 6FDQ 5HSHDWHU IRUPDW LV DOVR DFFHSWHG� DV LW LV
WKH VDPH DV WKDW RI WKH 6.5��ZLWK WKH H[FHSWLRQ RI DQ H[WUD VWDWXV
E\WH� 1RWH WKDW LI WKH DWWLWXGH VHQVRU LV FDSDEOH RI UHDGLQJ WKH
J\URFRPSDVV DQG WUDQVIHU WKH KHDGLQJ WR WKH DWWLWXGH VHQVRU
GDWDJUDP �LI LW GRHV QRWPHDVXUH KHDGLQJ LWVHOI�� WKLV LV SUHIHUDEOH
WR LQWHUIDFLQJ WKH J\URFRPSDVV GLUHFWO\ WR WKH V\VWHP�

5ROO� SLWFK DQG KHDGLQJ LQ WKH 6SHUU\ 0DULQH 0.��� 02'�
$WWLWXGH DQG +HDGLQJ 5HIHUHQFH 6\VWHP IRUPDW LV DOVR DFFHSWHG�
$ VHFRQG PRWLRQ VHQVRU PXVW WKHQ EH XVHG WR VXSSO\ KHDYH�

$WWLWXGH GDWD PD\ EH VXSSOLHG IURP PRUH WKDQ RQH VHQVRU� $OO
GDWDPD\EH ORJJHG�EXWRQO\RQHVHW DVFKRVHQE\WKHRSHUDWRUZLOO
EH XVHG LQ UHDO WLPH�
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(0 $WWLWXGH LQSXW IRUPDW
7KH (0 DWWLWXGH IRUPDW LV D ���E\WHV ORQJ PHVVDJH GHILQHG DV
IROORZV�

� %\WH �� 6\QF E\WH �  ��K� RU 6HQVRU VWDWXV  ��K�$)K

� %\WH �� 6\QF E\WH �  ��K

� %\WH �� 5ROO /6%

� %\WH �� 5ROO 06%

� %\WH �� 3LWFK /6%

� %\WH �� 3LWFK 06%

� %\WH �� +HDYH /6%

� %\WH �� +HDYH 06%

� %\WH �� +HDGLQJ /6%

� %\WH ��� +HDGLQJ 06%

ZKHUH /6%  OHDVW VLJQLILFDQW E\WH�06%  PRVW VLJQLILFDQW E\WH�

$OO GDWD DUH LQ �·V FRPSOHPHQW ELQDU\� ZLWK ����E UHVROXWLRQ IRU
UROO� SLWFK DQG KHDGLQJ� DQG � FP UHVROXWLRQ IRU KHDYH�

� 5ROO LV SRVLWLYH ZLWK SRUW VLGH XS ZLWK �������E YDOLG UDQJH

� 3LWFK LV SRVLWLYH ZLWK ERZ XS ZLWK �������E YDOLG UDQJH

� +HDYH LV SRVLWLYH XS ZLWK ����� P YDOLG UDQJH

� +HDGLQJ LV SRVLWLYH FORFNZLVH ZLWK �WR ������E YDOLG UDQJH�

1RQ�YDOLG GDWD DUH DVVXPHG ZKHQ D YDOXH LV RXWVLGH WKH YDOLG
UDQJH�

+RZ UROO LV DVVXPHG WR EHPHDVXUHG LV RSHUDWRU VHOHFWDEOH� HLWKHU
ZLWK UHVSHFW WR WKH KRUL]RQWDO SODQH �WKH +LSS\ ��� RU 766
FRQYHQWLRQ� RU WR WKH SODQH WLOWHG E\ WKH JLYHQ SLWFK DQJOH �L�H� DV
D URWDWLRQ DQJOH DURXQG WKH SLWFK WLOWHG IRUZDUG SRLQWLQJ [�D[LV��
7KH ODWWHU FRQYHQWLRQ �FDOOHG 7DWH�%U\DQW LQ WKH 326�09
GRFXPHQWDWLRQ� LV XVHG LQVLGH WKH V\VWHP LQ DOO GDWD GLVSOD\V DQG
LQ ORJJHGGDWD �D WUDQVIRUPDWLRQ LV DSSOLHG LI WKH UROO LV JLYHQZLWK
UHVSHFW WR WKH KRUL]RQWDO��

1RWH WKDW KHDYH LV GLVSOD\HG DQG ORJJHG DV SRVLWLYH GRZQZDUGV
�WKH VLJQ LV FKDQJHG� LQFOXGLQJ UROO DQG SLWFK LQGXFHG OHYHU DUP
WUDQVODWLRQ WR WKH V\VWHP·V WUDQVPLW WUDQVGXFHU�
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7KLV IRUPDWKDVSUHYLRXVO\EHHQXVHGZLWK WKH(0���DQG WKH(0
���� ZLWK WKH ILUVW V\QFKURQLVDWLRQ E\WH DOZD\V DVVXPHG WR EH
]HUR� 7KH VHQVRU PDQXIDFWXUHUV KDYH EHHQ UHTXHVWHG WR LQFOXGH
VHQVRU VWDWXV LQ WKH IRUPDW XVLQJ WKH ILUVW V\QFKURQLVDWLRQ E\WH IRU
WKLV SXUSRVH� ,W LV WKXV DVVXPHG WKDW�
� ��K LQ WKH ILUVW E\WH LQGLFDWHV D YDOLG PHDVXUHPHQWV ZLWK IXOO

DFFXUDF\
� DQ\ YDOXH IURP ��K WR ��K LQGLFDWHV YDOLG GDWD ZLWK UHGXFHG

DFFXUDF\ �GHFUHDVLQJ DFFXUDF\ ZLWK LQFUHDVLQJ QXPEHU�
� DQ\ YDOXH IURP �$K WR �)K LQGLFDWHV QRQ�YDOLG GDWD EXW

QRUPDO RSHUDWLRQ �IRU H[DPSOH FRQILJXUDWLRQ RU FDOLEUDWLRQ
PRGH�

� DQG DQ\ YDOXH IURP$�K WR $)K LQGLFDWHV D VHQVRU HUURU VWDWXV

6SHUU\ 0N��� $WWLWXGH LQSXW IRUPDW
7KH IRUPDW LV �� E\WHV ORQJ� DQG LW LV RUJDQLVHG DV � ZRUGV� 7KH
PRVW VLJQLILFDQW E\WH RI D ZRUG LV WUDQVPLWWHG ILUVW�
� :RUG � $$��K
� :RUG � 6WDWXV DQG WLPH
� :RUG � +HDGLQJ
� :RUG � 5ROO
� :RUG � 3LWFK
� :RUG � +HDGLQJ UDWH
� :RUG � 5ROO UDWH
� :RUG � 3LWFK UDWH
� :RUG � &KHFNVXP �06%� DQG �·V FRPSOHPHQW RI FKHFNVXP

�/6%�
$OO GDWD DUH LQ �·V FRPSOHPHQW ELQDU\� +HDGLQJ LV JLYHQ ZLWKLQ
����E� UROO DQG SLWFK ZLWKLQ ���E� �1RWH KRZHYHU WKDW WKH YDOXHV
����E DQG ���E DUH QRW SHUPLWWHG� DV WKHVH DUH RQH ELW WRR KLJK��
+HDGLQJ LV PHDVXUHG ZLWK UHIHUHQFH WR WUXH 1RUWK� DQG SRVLWLYH
ZKHQ WKH ERZ SRLQWV HDVWZDUGV� 5ROO LV SHU GHILQLWLRQ D URWDWLRQ
DQJOH �7DWH�%U\DQW� DQGSRVLWLYHZKHQ WKH VWDUERDUGVLGHJRHVXS�
3LWFK LV SRVLWLYH ZKHQ WKH ERZ JRHV GRZQ�

+'7 IRUPDW

'DWD 'HVFULSWLRQ )RUPDW 9DOLG UDQJH 1RWH
6WDUW LGHQWLILHU  � $OZD\V ��K ��� ���
7DONHU LGHQWLILHU DD &DSLWDO OHWWHUV ���
6HQWHQFH IRUPDWWHU $OZD\V +'7� ��� ���
+HDGLQJ� GHJUHHV WUXH [�[�7 � WR �������� ���
&KHFNVXP 
KK ��� ���
(QG RI VHQWHQFH GHOLPLWHU  &5/) $OZD\V �'K �$K ��� ���
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6.5�� IRUPDW
7KH 6.5�� VHQGV RXW D VWUHDP RI GDWD ZLWK IRXU E\WHV IRU HDFK
PHDVXUHPHQW� 7KHUH LV RQH E\WH IRU HDFK GLJLW�

� 7KH ILUVW E\WH IRU WKH GHFLPDO GHJUHH �([DPSOH� [[[�;�

� 7KH VHFRQG IRU WKH GHJUHH �([DPSOH� [[;�[�

� 7KH WKLUG IRU WKH ��·V GHJUHH �([DPSOH� [;[�[�

� 7KH IRXUWK IRU WKH ���·V GHJUHH �([DPSOH� ;[[�[�

7KH WZRXSSHUPRVW ELWV RI D E\WHDUH DOZD\V]HUR� WKHQH[W WZRELWV
JLYH WKH GLJLW� �� IRU WKH GHFLPDO� �� IRU WKH GHJUHH� �� IRU WKH ��·V
GHJUHH� DQG �� IRU WKH ���·V GHJUHH� 7KH ORZHVW IRXU ELWV JLYH WKH
GLJLW YDOXH LQ ��ELW %&' IRUPDW� $V DQ H[DPSOH D KHDGLQJ RI
�����EZLOO JLYH WKH IRXU E\WHV ��K ��K ��K ��K� 7KH /5�� DGGV D
ILIWK E\WH DW WKH HQG IRU VWDWXVZLWK WKH WZRXSSHU ELWV RI WKH VWDWXV
E\WH VHW WR �� ��������� IRU 2.� �������� IRU DODUP�� 7KLV VWDWXV
E\WH LV LJQRUHG�

��� &ORFN
7KH V\VWHP FORFN LV XVHG WR WLPH VWDPS DOO GDWD RXWSXW� 7KH FORFN
PD\ EH VHW XSRQ VWDUW RI QHZ VXUYH\ RU SRZHU�XS RQ WKH
3URFHVVLQJ 8QLW �UHFRPPHQGHG VRXUFH LV D 10($ ='$ IRUPDW
GDWDJUDP�� 7KH FORFN ZLOO GULIW� W\SLFDOO\ VRPH VHFRQGV SHU GD\�
XQOHVV LW LV V\QFKURQLVHG WR D �336 �SXOVH SHU VHFRQG� LQSXW VLJQDO
�WKH FORFNPLOOLVHFRQGFRXQWHUZLOO EH VHW WR ]HURZKHQHYHU DSXOVH
LV UHFHLYHG�� $ IXOO\ FRUUHFW FORFN LV RQO\ QHFHVVDU\ LI WKH RXWSXW
GDWD DUH ODWHU WR EH FRPELQHG ZLWK RWKHU WLPH FULWLFDO GDWD ORJJHG
RU FUHDWHG E\ RWKHU V\VWHPV� IRU H[DPSOH DQ DFFXUDF\ RI XS WR RQH
PLQXWH ZRXOG EH QHFHVVDU\ WR DSSO\ WLGDO FKDQJHV� ,I WKH
WLPHVWDPS VXSSOLHG LQ WKHSRVLWLRQ LQSXW GDWDJUDPV LV WR EHXVHG�
LW LV LPSHUDWLYH WKDW WKH V\VWHPFORFN LV FRUUHFWO\ VHW DQG WKDW � 336
V\QFKURQLVDWLRQ LV XVHG�

='$ IRUPDW

'DWD 'HVFULSWLRQ )RUPDW 9DOLG UDQJH 1RWH
6WDUW LGHQWLILHU  � $OZD\V ��K ��� ���
7DONHU LGHQWLILHU DD &DSLWDO OHWWHUV ���
6HQWHQFH IRUPDWWHU $OZD\V ='$� ��� ���
87& KKPPVV�VV� ������ WR ����������� ���
'D\ [[� �� WR ��� ���
0RQWK [[� �� WR ��� ���
<HDU [[[[� ���� WR ���� ���
/RFDO ]RQH KRXUV [[� ����� WR ��� �
/RFDO ]RQH PLQXWHV [[ �� WR ��� �
2SWLRQDO FKHFNVXP 
KK ��� ���
(QG RI VHQWHQFH GHOLPLWHU  &5/) $OZD\V �'K �$K ��� ���
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1RWH �

/RFDO ]RQH WLPH LV QRW XVHG� $Q RIIVHW WLPHPD\ EH HQWHUHG E\ WKH
RSHUDWRU WR JHW WKH V\VWHP FORFN WR VKRZ D GLIIHUHQW WLPH WKDQ
87&�

��� 6RXQG VSHHG

2YHUYLHZ
$ VRXQG VSHHG SURILOH PD\ EH ORDGHG LQWR WKH 2SHUDWRU 6WDWLRQ
HLWKHU RQ D VHULDO OLQH RU RQ (WKHUQHW� )RUPDWV SUHYLRXVO\ XVHG
ZLWK H[LVWLQJ .RQJVEHUJ 6LPUDG HFKR VRXQGHUV �.RQJVEHUJ
6LPUDG $6&,, DQG %LQDU\ 6RXQG 9HORFLW\ 3URILOH LQSXW
GDWDJUDPV� ZLOO EH DFFHSWHG� EXW VLQFH WKHLU UHVROXWLRQ LQ GHSWK LV
OLPLWHG WR�PDQG WKHQXPEHURIHQWULHV WR���� DQHZIRUPDWJLYHQ
EHORZ ZLWKRXW WKHVH OLPLWDWLRQV LV UHFRPPHQGHG� 7KLV IRUPDW LV
DOVR DFFHSWHG E\ WKH .RQJVEHUJ 6LPUDG +,3$3 DQG +35
XQGHUZDWHU SRVLWLRQLQJ V\VWHPV �EXW QRW QHFHVVDULO\ YLFH�YHUVD��
1RWH WKDW D FRPSOHWH SURILOH PD\ EH SLHFHG WRJHWKHU IURP VHYHUDO
GDWDJUDPV DQG HGLWHG ZLWK WKH 2SHUDWRU 6WDWLRQ·V 6RXQG 6SHHG
(GLWRU�

7KH QHZ IRUPDW LV FRPSOHWHO\ LQ $6&,, DQG DOORZV ���� HQWULHV
ZLWKRXW OLPLWDWLRQV LQ UHVROXWLRQ� ,Q DGGLWLRQ WR GHSWK DQG VRXQG
VSHHG� LW DOORZV LQSXW RI DEVRUSWLRQ FRHIILFLHQW� SUHVVXUH�
WHPSHUDWXUH DQG VDOLQLW\ RU FRQGXFWLYLW\� 7KH ODWWHU SDUDPHWHUV
PD\ EH XVHG WR FDOFXODWH GHSWK� VRXQG VSHHG DQG DEVRUSWLRQ
FRHIILFLHQW� 8VH RI D GHSWK GHSHQGHQW DEVRUSWLRQ FRHIILFLHQW
DOORZV D PRUH DFFXUDWH GHWHUPLQDWLRQ RI ERWWRP EDFNVFDWWHU
VWUHQJWK�

1RWH WKDW WKLV GDWDJUDP PD\ DOVR EH ORJJHG DV RXWSXW� UHWDLQLQJ
LQIRUPDWLRQ QRW LQFOXGHG LQ WKH VWDQGDUG VRXQG VSHHG SURILOH
RXWSXW GDWDJUDP� VXFK DV ZKHUH DQG ZKHQ WKH SURILOH KDV EHHQ
WDNHQ�

.RQJVEHUJ 6LPUDG 663 IRUPDW

'DWD 'HVFULSWLRQ )RUPDW /HQJWK 9DOLG UDQJH 1RWH
6WDUW LGHQWLILHU  � $OZD\V ��K � ��� ���
7DONHU LGHQWLILHU DD � &DSLWDO OHWWHUV ���
'DWDJUDP LGHQWLILHU $OZD\V 6[[� � 6��WR 6�� ���
'DWD VHW LGHQWLILHU [[[[[� � ����� WR ����� ���
1XPEHU RI PHDVXUHPHQWV  1 [[[[� � ���� WR ���� ���
87& WLPH RI GDWD DFTXLVLWLRQ KKPPVV� � ������ WR ������ �
'D\ RI GDWD DFTXLVLWLRQ [[� � �� WR �� �
0RQWK RI GDWD DFTXLVLWLRQ [[� � �� WR �� �
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'DWD 'HVFULSWLRQ 1RWH9DOLG UDQJH/HQJWK)RUPDW
<HDU RI GDWD DFTXLVLWLRQ [[[[� � ���� WR ���� �
1 HQWULHV RI WKH QH[W � ILLHOGV ��� 6HH QRWH �
��� 'HSWK LQ P IURP ZDWHU OHYHO
RU 3UHVVXUH LQ 03D

[�[� � ��� � WR ��������
� WR ������

���

��� 6RXQG YHORFLW\ LQ P�V [�[� � ��� ���� WR ������� ���
��� 7HPSHUDWXUH LQ E& [�[� � ��� ���� WR ����� ���
��� 6DOLQLW\ LQ SDUWV SHU
WKRXVDQG RU &RQGXFWLYLW\ LQ
6�P

[�[� � ��� � WR �����
� WR �����

���

$EVRUSWLRQ FRHIILFLHQW LQ G%�NP [�[ � ��� � WR ������ ���
'DWD VHW GHOLPLWHU &5/) � �'K �$K ���
(QG RI UHSHDW F\FOH
/DWLWXGH LQ GHJUHHV DQG
PLQXWHV� SOXV RSWLRQDO GHFLPDO
PLQXWHV

OOOO�OO� 9DULDEOH ���� ���� WR ��������� �

/DWLWXGH ��� 1�6 D� � 1 RU 6 �
/RQJLWXGH LQ GHJUHHV DQG
PLQXWHV� SOXV RSWLRQDO GHFLPDO
PLQXWHV

\\\\\�\\� 9DULDEOH ���� ����� WR ���������� �

/RQJLWXGH ��� (�: D� � ( RU : �
$WPRVSKHULF SUHVVXUH LQ 03D [�[� � ��� � WR ������ �
8VHU JLYHQ FRPPHQWV F��� ���F 9DULDEOH ��� �
2SWLRQDO FKHFNVXP 
KK ��� ��� �
(QG RI GDWDJUDP GHOLPLWHU  
?&5/)

�&K �'K �$K � ��� ���

1RWH �

7KH GDWDJUDP LGHQWLILHU LGHQWLILHV ZKDW W\SH RI GDWD LV LQFOXGHG�
7KLV LV VKRZQ LQ WKH IROORZLQJ WDEOH ZKHUH ' LV GHSWK� 3 LV
SUHVVXUH� 6 LV VDOLQLW\� & LV FRQGXFWLYLW\� F LV VRXQG VSHHG� a LV
DEVRUSWLRQ FRHIILFLHQWV� DQG / LV ODWLWXGH� 7KH QRWDWLRQ F�7�6�
LQGLFDWHV IRU H[DPSOH WKDW WKH VRXQGVSHHG LV WREH FDOFXODWHG IURP
WKH WHPSHUDWXUH DQG VDOLQLW\ LQSXW GDWD� :KHQ SUHVVXUH LV XVHG�
WKHDWPRVSKHULFSUHVVXUHPXVWEHJLYHQ LI WKHSUHVVXUH LV DEVROXWH�
RWKHUZLVH WKH SUHVVXUH PXVW EH JLYHQ UH WKH VHD OHYHO DQG WKH
DWPRVSKHULF SUHVVXUH PXVW EH ]HUR�

,GHQWLILHU ,QSXW GDWD 'DWD WR EH XVHG
6�� '� F '� F
6�� '� F '� F
6�� '� F� a '� F� a
6�� '� F� 7� 6 '� F� a�'�7�6�/�
6�� '� 7� 6 '� F�'�7�6�/�
6�� '� 7� 6� a '� F�'�7�6�/�� a
6�� '� 7� 6 '� F�'�7�6�/�� a�'�7�6�/�



.RQJVEHUJ 6LPUDG (0 6HULHV
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,GHQWLILHU 'DWD WR EH XVHG,QSXW GDWD
6�� '� 7� & '� F�'�7�&�/�
6�� '� 7� &� a '� F�'�7�&�/�� a
6�� '� 7� & '� F�'�7�&�/�� a�'�7�&�/�
6�� 3� 7� 6 '�3�7�6�/�� F�3�7�6�/�
6�� 3� 7� 6� a '�3�7�6�/�� F�3�7�6�/�� a
6�� 3� 7� 6 '�3�7�6�/�� F�3�7�6�/�� a�3�7�6�/�
6�� 3� 7� & '�3�7�&�/�� F�3�7�&�/�
6�� 3� 7� &� a '�3�7�&�/�� F�3�7�&�/�� a
6�� 3� 7� & '�3�7�&�/�� F�3�7�&�/� � a�3�7�&�/�

1RWH �

6�� LV D VSHFLDO FDVH EHFDXVH WKHQ WKH VRXQG VSHHG SURILOH ZLOO EH
WDNHQ LQWR XVH LPPHGLDWHO\ ZLWKRXW IXUWKHU RSHUDWRU
LQWHUYHQWLRQ� 7KH FKHFNVXP LV WKHQ PDQGDWRU\ DQG PXVW EH
FRUUHFW� )XUWKHUPRUH HQWULHV IRU ]HUR GHSWK DQG D GHHSHU GHSWK
WKDQ H[SHFWHG GXULQJ WKH VXUYH\ PXVW EH LQFOXGHG�

1RWH �

1RWH WKDW WKHVH ILHOGV KDYH IL[HG OHQJWK DQG OHDGLQJ ]HURVPXVW EH
XVHG�

1RWH �

7KH GHSWK RU SUHVVXUH ILHOG LV DOZD\V UHTXLUHG ZKLOH WKH RWKHU
ILHOGV DUH RSWLRQDO H[FHSW IRU WKRVH UHTXLUHG E\ WKH GDWDJUDP
LGHQWLILHU� 7KH ILHOG�GHOLPLWLQJ FRPPDVPXVW DOZD\V EH LQFOXGHG
HYHQ LI WKH ILHOGV DUH HPSW\�

1RWH �

7KH SRVLWLRQV� DWPRVSKHULF SUHVVXUH DQG FRPPHQW ILHOGV DUH
RSWLRQDO� 1RWH WKDW WKH RSWLRQ ILHOG PXVW QRW LQFOXGH D ?� ,W LV
UHFRPPHQGHG WR LQFOXGH VHQVRU W\SH LQ WKH FRPPHQW ILHOG�

1RWH �

7KH FKHFNVXP ILHOG LV FDOFXODWHG EHWZHHQ WKH � DQG WKH 

GHOLPLWHUV E\ H[FOXVLYH 25·LQJ RI DOO E\WHV� 7KH FKHFNVXP LV
UHTXLUHG IRU GDWDJUDP 6��� EXW LV RSWLRQDO IRU WKH RWKHUV�

$0/ &$/& IRUPDW
6RXQG VSHHG SURILOH GDWD LQSXW LQ WKH &$/& IRUPDW LV XVHG E\ WKH
$SSOLHG 0LFURV\VWHPV /WG� �$0/� 7RWDO 6\VWHP 6RIWZDUH
SDFNDJH WR VXSSRUW $0/·V FRPSOHWH UDQJH RI VHQVRUV LV DOVR
DFFHSWHG�

7KLV IRUPDW LV DQ $6&,, IRUPDW ZLWK D ILYH OLQH KHDGHU SOXV D
YDULDEOH QXPEHU RI OLQHV ZLWK GDWD DV IROORZV�

/LQH �� &$/&� VQ� GDWH� GHSWKLQFUHPHQW� GHSWKGLVSOD\

� VQ LV WKH VHQVRU VHULDO QXPEHU



'DWDJUDP IRUPDWV

������������� � )

� GDWH LV FXUUHQW GDWH WDNHQ IURP FRPSXWHU

� GHSWKLQFUHPHQW LV ORJJLQJ GHSWK LQFUHPHQW

� GHSWKGLVSOD\ LV GHSWK XQLWV �PHWHUV RU GHFLEDUV�

/LQH �� $0/ 6281' 9(/2&,7< 352),/(5 6�1� [[[[[

/LQH �� '$7(�[[[[[ 7,0(�[[[[[

� 7KLV OLQHJLYHV WKH -XOLDQGDWHDQGWLPHDW VWDUWRI VHQVRU ORJJLQJ

/LQH �� '(37+ 2))6(7�0�� [[[[�[

� 7KLV OLQH JLYHV WKH SUHVVXUH RIIVHW DW VHD OHYHO�

(DFK OLQH RI GDWD FRQWDLQV WKUHH QXPEHUV�

� GHSWK �LQ PHWHUV�

� VRXQG YHORFLW\ �LQ P�V�

� WHPSHUDWXUH �LQ GHJUHHV &HOFLXV�

/LQH �� '(37+�0� 9(/2&,7< �0�6� 7(03(5$785( �B&�

7KHQXPEHUV DUH VHSDUDWHG E\D VSDFH� DQG HDFK OLQH LV WHUPLQDWHG
ZLWK D OLQHIHHG �/)�� 7KHQXPEHUV VKDOO DOO LQFOXGHDGHFLPDOSRLQW
�[[[�[ [[[[�[ [[�[/)�� 7KH GDWD DUH WHUPLQDWHG E\ D OLQHZLWK WKUHH
]HURV ZLWK WZR VSDFHV EHWZHHQ WKH ]HURV �� � ���

$0/ 6PDUW 6HQVRU IRUPDW
7KH $0/ 6PDUW 69	3 VHQVRU DQG ODWHU WKH 693OXV VHQVRU PD\
EH XVHG GLUHFWO\ IRU VRXQG VSHHG SURILOH LQSXW RQ VHULDO OLQH WR WKH
2SHUDWRU 6WDWLRQ� %RWK WKHVH VHQVRUVPD\ DOVR EH XVHG WRPHDVXUH
WKH VRXQG VSHHG DW WKH WUDQVGXFHU GHSWK FRQWLQXRXVO\ GXULQJ WKH
VXUYH\LQJ�

$ PHDVXUHPHQW LV UHTXHVWHG IURP D VPDUW VHQVRU E\ LVVXLQJ WKH
ZRUG ·VFDQ· DV IRXU$6&,, FKDUDFWHUV WHUPLQDWHG E\&5� 7KH UHSO\
IURP WKH 69 VHQVRU LV D VWULQJ RI $6&,, FKDUDFWHUV�

·6·&5/) [[[[�[ &5/)!

ZKHUH [[[[�[ LV WKHPHDVXUHG VRXQG VSHHG LQP�V �LQ E\WHV ������
)URP WKH 69	3 VHQVRU WKH UHFHLYHG VWULQJ LV�

·6·&5/) �[[[�[[ [[[[�[ &5/)!

ZKHUH WKH ILUVW QXPEHU LV WKH SUHVVXUH LQ GHFLEDUV UHODWLYH WR WKH
VXUIDFH DQG WKH VHFRQG VRXQG VSHHG LQ P�V �LQ E\WHV �������

6PDUW VHQVRUV ZLWK DXWRQRPRXV RXWSXW PD\ DOVR EH XVHG� ERWK
3	69 �VRXQG VSHHGZLWK SUHVVXUH� DQG 7	63 �VRXQG VSHHGZLWK
WHPSHUDWXUH��

7KH 3	69 IRUPDW LV�

�[[[�[[ [[[[�[ &5/)

7KH 7	63 IRUPDW LV�

�[[�[[[ [[[[�[ &5/)
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7KH ODVW ILHOG LQERWKRI WKHVH IRUPDWVJLYH WKH VRXQGVSHHGDQGWKH
ILUVW ILHOG HLWKHU SUHVVXUH LQ GHFLEDUV RU WHPSHUDWXUH LQ GHJUHHV
&HOFLXV�

��� 'HSWK LQSXW IURP VLQJOH EHDP HFKR VRXQGHU

2YHUYLHZ
'HSWK GDWDJUDPV IURP D VLQJOH EHDP HFKR VRXQGHU DUH DFFHSWHG
IRU GLVSOD\ DQG ORJJLQJ RQ WKH V\VWHP� 7KH IROORZLQJ IRUPDWV DUH
VXSSRUWHG�

� 10($ ���� '%6

� 10($ ���� '37

� ELQDU\ GDWDJUDPV IURP WKH .RQJVEHUJ 6LPUDG ($ ��� HFKR
VRXQGHU VHULHV�

'%6 IRUPDW

'DWD 'HVFULSWLRQ )RUPDW 9DOLG UDQJH 1RWH
6WDUW LGHQWLILHU  � $OZD\V ��K ��� ���
7DONHU LGHQWLILHU DD &DSLWDO OHWWHUV ���
6HQWHQFH IRUPDWWHU $OZD\V '%6� ��� ���
'HSWK LQ IHHW [�[�I� ��� ��� �
'HSWK LQ PHWHUV [�[�0� ��� ��� �
'HSWK LQ IDWKRPV [�[�) ��� ��� �
&KHFNVXP 
KK ��� ���
(QG RI VHQWHQFH GHOLPLWHU  &5/) $OZD\V �'K �$K ��� ���

1RWH �

7KH GHFRGLQJ SULRULW\ ZLOO EH PHWHU ILHOG� IHHW ILHOG DQG IDWKRP
ILHOGZLWK WKH GHSWK YDOXH H[WUDFWHG IURP WKH ILUVW ILHOGZLWK YDOLG
GDWD�

'37 IRUPDW

'DWD 'HVFULSWLRQ )RUPDW 9DOLG UDQJH 1RWH
6WDUW LGHQWLILHU  � $OZD\V ��K ��� ���
7DONHU LGHQWLILHU DD &DSLWDO OHWWHUV ���
6HQWHQFH IRUPDWWHU $OZD\V '37� ��� ���
'HSWK LQ PHWHUV IURP WKH WUDQVGXFHU [�[� ��� ��� ���
2IIVHW RI WUDQVGXFHU IURP ZDWHUOLQH LQ PHWHUV [�[� � ��� �
0D[LPXP UDQJH VFDOH LQ XVH [�[ ��� ���
&KHFNVXP 
KK ��� ���
(QG RI VHQWHQFH GHOLPLWHU  &5/) $OZD\V �'K �$K ��� ���
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1RWH �

$ QHJDWLYH YDOXH LPSO\LQJ WKDW WKH RIIVHW LV IURP WKH NHHO VKRXOG
QRW EH XVHG�

($ ��� IRUPDW

'DWD 'HVFULSWLRQ )RUPDW 9DOLG UDQJH 1RWH
6WDUW LGHQWLILHU  ' $OZD\V ��K ��� ���
&KDQQHO LGHQWLILHU [� � WR � �
7LPH DV ++0066KK [[[[[[[[� �������� WR

��������
�

'HSWK LQ PHWHUV IURP WKH WUDQVGXFHU �� ELW ,((( ��� IORDWLQJ SRLQW ��� ��� �
%RWWRP EDFNVFDWWHULQJ VWUHQJWK LQ G% �� ELW ,((( ��� IORDWLQJ SRLQW ��� ���
7UDQVGXFHU QXPEHU �� ELW LQWHJHU ��� ���
$WKZDUWVKLS VORSH LQ GHJUHHV �� ELW ,((( ��� IORDWLQJ SRLQW ��� ���

1RWH �

2QO\ WKH FKDQQHO LGHQWLILHU� GHSWKDQG WLPHZLOO EHGHFRGHGE\ WKH
V\VWHP� 7KH OHDVW VLJQLILFDQW E\WH LV WUDQVPLWWHG ILUVW �WKH ,QWHO
FRQYHQWLRQ��

1RWH � 7KH GDWDJUDP PXVW EH VHQW RQ (WKHUQHW WR 8'3 SRUW QXPEHU ���� RQ
WKH 2SHUDWRU 6WDWLRQ�

��� 5HPRWH FRQWURO

2YHUYLHZ
$ 5HPRWH &RQWURO GDWDJUDP KDV EHHQ LPSOHPHQWHG WR DOORZ�

� WKH PXOWLEHDP HFKR VRXQGHU WR VWDUW ORJJLQJ RQ UHPRWH
FRPPDQG�

� WKHPXOWLEHDP HFKR VRXQGHU WR VHQG RXW SDUDPHWHU DQG VRXQG
VSHHGSURILOH GDWDJUDPVDV D UHVSRQVH WR WKH UHPRWH FRPPDQG�

� WKH VXUYH\ OLQH QXPEHUV WR EH UHPRWHO\ VHWWDEOH�

1RWH WKDW WKH SDUDPHWHU DQG VRXQG VSHHG SURILOH GDWDJUDPV DUH
DOZD\V VHQW RXW ZKHQ ORJJLQJ LV VWDUWHG RU DQ\ FKDQJHV DUHPDGH
WR WKH SDUDPHWHUV RU VRXQG VSHHG� 7KH\ PD\ DOVR EH VHQW RXW
UHJXODUO\ DW RSHUDWRU VSHFLILHG LQWHUYDOV�

7KH GDWDJUDP FXUUHQWO\ RQO\ DOORZV VXUYH\ UHODWHG SDUDPHWHUV WR
EH WUDQVIHUUHG WR WKH V\VWHP� ,W ZLOO ODWHU EH H[SDQGHG WR DOORZ
UHPRWH VHWWLQJ RI DOO LQVWDOODWLRQ SDUDPHWHUV� DQG WKHQ EDVLFDOO\ DV
D FRS\ RI WKH VWDQGDUG VWDUW�VWRS GDWDJUDP ZLWK LGHQWLFDO
FRQYHQWLRQV ZLWK UHJDUG WR RUGHU �ZKLFK LV QRW LPSRUWDQW�� EXW
UHTXLULQJ RQO\ WKH SDUDPHWHUV DFWXDOO\ WR EH VHW�
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'DWD 'HVFULSWLRQ )RUPDW 9DOLG UDQJH 1RWH
6WDUW LGHQWLILHU  � $OZD\V ��K ��� ���
7DONHU LGHQWLILHU DD &DSLWDO OHWWHUV ���
'DWDJUDP LGHQWLILHU 5[[� 5�� WR 5�� �
(0 PRGHO QXPEHU (0; GGGG� ��� �
5HVSRQVLEOH RSHUDWRU 523 D��� ���D� ��� ���
6XUYH\ LGHQWLILHU 6,' D��� ���D� ��� ���
6XUYH\ OLQH QXPEHU 3/1 G��G� ��� ���
6XUYH\ OLQH LGHQWLILHU �SODQQHG OLQH QR� 3// G��� ���G� ��� ���
&RPPHQW &20 D��� ���D ��� ���
2SWLRQDO FKHFNVXP 
KK ��� ���
(QG RI GDWDJUDP GHOLPLWHU  ?&5/) �&K �'K �$K ��� ���

1RWH �

5[[ GHILQHV ZKDW DFWLRQ WKH V\VWHP LV WR WDNH ZLWK UHVSHFW WR
SLQJLQJ DQG ORJJLQJ RI GDWD LQ DGGLWLRQ WR FKDQJHV LQ WKH
SDUDPHWHUV� 1RWH WKDW ORJJLQJ RI VXUYH\ GDWD RQ ORFDO VWRUDJH LV
QRW DIIHFWHG� WKLV LV GHWHUPLQHGE\RSHUDWRU FRQWURO IURP WKHPHQX
RQO\�

� 5�� � 6\VWHP WR VWRS SLQJLQJ �DQG ORJJLQJ LI RQ�

� 5�� � 6\VWHP WR VWRSDOO ORJJLQJ �EXW FRQWLQXHRU VWDUW SLQJLQJ��

� 5�� � 6\VWHP WR VWDUW ORJJLQJ RQ QHZ OLQH WR ERWK ORFDO DQG
UHPRWH

� 5�� � 6\VWHP WR VWDU ORJJLQJ RQ QHZ OLQH EXW RQO\ WR ORFDO
VWRUDJH

� 5�� � 6\VWHP WR VWDUW ORJJLQJ RQ QHZ OLQH EXW RQO\ WR UHPRWH

� 5�� � 6\VWHP WR VHQG LQVWDOODWLRQ SDUDPHWHU GDWDJUDP DQG
VRXQG VSHHG SURILOH GDWDJUDPV WR UHPRWH

1RWH �

7KH (0PRGHO QXPEHUZLOO EH UHTXLUHGZKHQ SDUDPHWHU FKDQJHV
DUH PDGH ZLWK UHVSHFW WR WUDQVGXFHU ORFDWLRQ RU V\VWHP JDLQ
VHWWLQJV�
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� 287387 '$7$*5$06

��� 2YHUYLHZ
2XWSXW GDWDJUDPV DUH XVXDOO\ ORJJHG WR GLVN RU WDSH RQ WKH (0
6HULHV 2SHUDWRU 6WDWLRQ� 7KH RXWSXW GDWDJUDPV PD\ DOVR EH
H[SRUWHG WRXVHUSURYLGHGSURJUDPVRQ WKH2SHUDWRU 6WDWLRQRU RQ
DQ H[WHUQDO (WKHUQHW QHWZRUN XVLQJ 8'3 SURWRFRO �UHPRWH
ORJJLQJ�� $Q 10($ '37 GHSWK GDWDJUDPPD\ EH H[SRUWHG RQ D
VHULDO OLQH�

7KH RXWSXW GDWDJUDPV DUH PRVWO\ LQ ELQDU\ IRUPDW XVLQJ VLJQHG
RU XQVLJQHG LQWHJHU QXPEHUV ZLWK OHQJWKV RI �� � RU � E\WHV� $OO
ELQDU\ GDWD ZLOO SUHVHQWO\ EH ELJ HQGLDQ�

1RWH � $V WKLV LV VXEMHFW WR PRGLILFDWLRQV� ZH UHFRPPHQG WKDW VRIWZDUH ZULWWHQ
WR GHFRGH (0 6HULHV GDWD LQFOXGHV D FKHFN IRU WKH E\WH RUGHULQJ ZLWK D
SURYLVLRQ IRU E\WH VZDSSLQJ� 6XLWDEOH GDWD ILHOGV WR FKHFN RQ DUH WKH
OHQJWK ILHOG DW WKH VWDUW RI WKH GDWDJUDP� WKH (0 6HULHV PRGHO QXPEHU
ILHOG DQG SRVVLEO\ WKH GDWH DQG WLPH ILHOGV�

7KH EDVLF RXWSXW GDWDJUDP VWUXFWXUH HVWDEOLVKHGZLWK WKH (0���
HFKR VRXQGHU LV UHWDLQHG�

� $OO GDWDJUDPV �H[FHSW WKH 10($ '37 GDWDJUDP� VWDUW ZLWK
67;� GDWDJUDP W\SH DQG WLPH WDJ� DQG HQG ZLWK (7; DQG
FKHFNVXP �VXP RI E\WHV EHWZHHQ 67; DQG (7;�� ,Q DGGLWLRQ
WKH WRWDO OHQJWK RI WKH GDWDJUDP �QRW LQFOXGLQJ WKH OHQJWK ILHOG�
ZLOO SUHFHGH WKH 67; E\WH� JLYHQ DV D IRXU E\WH ELQDU\ QXPEHU�

� 7KH OHQJWK ILHOG LV RQO\ LQFOXGHGZKHQ ORJJLQJ WR WDSH DQG�RU
GLVN� EXW QRW IRU GDWDJUDPV ORJJHG WR D UHPRWH ORFDWLRQ� 7KH
OHQJWKFDQ WKHQEHGHULYHG IURPWKHQHWZRUNVRIWZDUH�6\VWHPV
ORJJLQJ GDWD UHPRWHO\ VKRXOG DGG WKLV OHQJWK DW WKH VWDUW RI
HDFKGDWDJUDP� 7KLV OHQJWK LV UHTXLUHG LI WKHGDWD DUH WREHXVHG
ZLWK .RQJVEHUJ 6LPUDG SRVW�SURFHVVLQJ V\VWHPV�

� 7KH WLPH VWDPS UHVROXWLRQ KDV EHHQ LQFUHDVHG WR �PLOOLVHFRQG
DQG QRZ LQFOXGHV WKH FHQWXU\� EXW DV D FRQVHTXHQFH WKH WLPH
VWDPS LV QRZ ELQDU\ DQG QRW $6&,, DV LPSOHPHQWHG
SUHYLRXVO\� 7KH GDWH LV JLYHQ DV �����
\HDU�� GLJLWV� �
���
PRQWK � GD\� IRU H[DPSOH �������� IRU )HEUXDU\ ��� �����
$OO GDWH ILHOGV LQ WKH RXWSXW GDWDJUDPV XVH WKLV IRUPDW� $ WLPH
LV XVXDOO\ JLYHQ �LQ PLOOLVHFRQGV� IURP PLGQLJKW�

� 7KH GDWDJUDPV LGHQWLI\ WKH PXOWLEHDP HFKR VRXQGHU PRGHO
DQG LWV VHULDO QXPEHU� 7KH V\VWHPPRGHO QXPEHU LV ��� IRU WKH
(0 ���� ��� IRU WKH (0 ���� HWF� )RU WKH (0 ����' �WKH GXDO
KHDG V\VWHP� WKH PRGHO QXPEHU ZDV RULJLQDOO\ JLYHQ DV ����
DQG WKH VHULDO QXPEHU LV WKDW RI 6RQDU +HDG QXPEHU ��
+RZHYHU LQ WKHGHSWKGDWDJUDPPRGHOQXPEHUV���������DUH
QRZ XVHG WR DOVR LGHQWLI\ WKH DFWXDO WUDQVPLW DQG VDPSOLQJ
IUHTXHQFLHV RI WKH WZRKHDGV� ,I RQO\ RQHKHDG LV DFWLYDWH RQ WKH
(0 ����'� LW LV FRGHG DV D VLQJOH KHDG V\VWHP�
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� 'XH FDUH KDV EHHQ WDNHQ WR LQFOXGH DOO SDUDPHWHUV QHHGHG LQ
SRVWSURFHVVLQJ LQ WKH UHOHYDQW GDWDJUDPV� ZLWK D PLQLPXP RI
GDWD GXSOLFDWLRQ�:KHUH UHVROXWLRQ RI D GDWD ILHOG LV YDULDEOH� D
UHVROXWLRQ GHVFULSWRU LV LQFOXGHG�

� ,QYDOLG GDWD DUH DOZD\V LGHQWLILHG E\ WKH KLJKHVW SRVLWLYH
QXPEHU DOORZHG LQ D ILHOG XQOHVV RWKHUZLVH QRWHG�

� $ UHDO� WLPH SDUDPHWHU GDWDJUDP KDV EHHQ DGGHG WR HQDEOH
ORJJLQJ RI SDUDPHWHUV QRW XVHG LQ SRVWSURFHVVLQJ� EXW ZKLFK
PD\EH LPSRUWDQW LQ FKHFNLQJ WKH TXDOLW\ RI WKH ORJJHGGDWD� RU
WR DOORZ WUDFLQJ RI UHDVRQV IRU SRVVLEOH PDOIXQFWLRQV�

� $WWLWXGH GDWD DV WLPH FRQWLQXRXV UHFRUGV DQG UDZ UDQJHV DQG
EHDP SRLQWLQJ DQJOHV DUH ORJJHG WR DOORZ HYHQWXDO
SRVWSURFHVVLQJ FRUUHFWLRQV� 7KH ORJJHG DWWLWXGHV DUH YDOLG DW
WKH WUDQVPLW WUDQVGXFHU� DQG DUH FRUUHFWHG IRU DQ\ VHQVRU
RIIVHWV�

��� 'HSWK
'DWD 'HVFULSWLRQ )RUPDW 9DOLG UDQJH 1RWH
1XPEHU RI E\WHV LQ GDWDJUDP �8 ��� ���
6WDUW LGHQWLILHU  67; �$OZD\V ��K� �8 ��� ���
7\SH RI GDWDJUDP  '�HSWK GDWD� �$OZD\V ��K� �8 ��� ���
(0 PRGHO QXPEHU
�([DPSOH� (0 ����  �����

�8 ��� �

'DWH  \HDU
����� � PRQWK
��� � GD\
�([DPSOH� )HE ��� ����  ���������

�8 ��� ���

7LPH VLQFH PLGQLJKW LQ PLOOLVHFRQGV
�([DPSOH� ������������  ���������

�8 � WR �������� ���

3LQJ FRXQWHU �VHTXHQWLDO FRXQWHU� �8 � WR ����� ���
6\VWHP VHULDO QXPEHU �8 ��� ��� ���
+HDGLQJ RI YHVVHO LQ ����� �8 � WR ����� ���
6RXQG VSHHG DW WUDQVGXFHU LQ GP�V �8 ����� WR ����� ���
7UDQVPLW WUDQVGXFHU GHSWK UH ZDWHU OHYHO DW WLPH RI
SLQJ LQ FP

�8 � WR ����� �

0D[LPXP QXPEHU RI EHDPV SRVVLEOH �8 �� ��� ���
1XPEHU RI YDOLG EHDPV  1 �8 � WR ��� ���
] UHVROXWLRQ LQ FP �8 � WR ��� ���
[ DQG \ UHVROXWLRQ LQ FP �8 � WR ��� ���
6DPSOLQJ UDWH �I� LQ +]

RU
'HSWK GLIIHUHQFH EHWZHHQ VRQDU KHDGV LQ WKH (0
����'

�8

�6

��� WR �����

�������� WR �����

�

�

5HSHDW F\FOH ��� 1 HQWULHV RI � ��
1 ��� ���
��� 'HSWK �]� IURP WUDQVPLW WUDQVGXFHU
�XQVLJQHG IRU (0 ��� DQG (0 ����

�6
RU
�8

�������� WR ������
RU
� WR �����

�



'DWDJUDP IRUPDWV

������������� � )

'DWD 'HVFULSWLRQ 1RWH9DOLG UDQJH)RUPDW
��� $FURVVWUDFN GLVWDQFH �\� �6 �������� WR ����� �
��� $ORQJWUDFN GLVWDQFH �[� �6 �������� WR ����� �
��� %HDP GHSUHVVLRQ DQJOH LQ ����� �6 �������� WR ����� �
��� %HDP D]LPXWK DQJOH LQ ����� �8 � WR ����� �
��� 5DQJH �RQH���ZD\ WUDYHO WLPH� �8 � WR ����� �
��� 4XDOLW\ IDFWRU �8 � WR ��� �
��� /HQJWK RI GHWHFWLRQ ZLQGRZ �VDPSOHV�
�([DPSOH� ����� G%  ����

�8 � WR ��� ���

��� 5HIOHFWLYLW\ �%6� LQ ��� G% UHVROXWLRQ��� �6 ������ WR ���� ���
��� %HDP QXPEHU �8 � WR ��� �
(QG RI UHSHDW F\FOH
7UDQVGXFHU GHSWK RIIVHW PXOWLSOLHU �6 ���� WR ��� �
(QG LGHQWLILHU  (7; �$OZD\V ��K� �8 ��� ���
&KHFN VXP RI GDWD EHWZHHQ 67; DQG (7; �8 ��� ���

1RWH �

7KH WUDQVPLW WUDQVGXFHU GHSWK SOXV WKH GHSWK RIIVHW PXOWLSOLHU
WLPHV ����� FP VKRXOG EH DGGHG WR WKH EHDP GHSWKV WR GHULYH WKH
GHSWKV UH WKH ZDWHU OLQH� 7KH GHSWK RIIVHW PXOWLSOLHU ZLOO XVXDOO\
EH ]HUR� H[FHSW ZKHQ WKH (0 ��������� 6RQDU +HDG LV RQ DQ
XQGHUZDWHU YHKLFOH DW D GHSWK ODUJHU WKDQ ������ P� 1RWH WKDW WKH
RIIVHW PXOWLSOLHU ZLOO EH QHJDWLYH ���� LI WKH DFWXDO KHDYH LV ODUJH
HQRXJK WREULQJ WKH WUDQVPLW WUDQVGXFHU DERYH WKHZDWHU OLQH�7KLV
PD\ UHSUHVHQW D YDOLG VLWXDWLRQ� EXW PD\ DOVR EH GXH WR DQ
HUURQHRXVO\ VHW LQVWDOODWLRQ GHSWK RI HLWKHU WKH WUDQVGXFHU RU WKH
ZDWHU OLQH�

1RWH �

7KH EHDP GDWD DUH JLYHQ UH WKH WUDQVPLW WUDQVGXFHU RU VRQDU KHDG
GHSWK DQG WKH KRUL]RQWDO ORFDWLRQ RI WKH DFWLYH SRVLWLRQLQJ
V\VWHP·V DQWHQQD� +HDYH� UROO� SLWFK� VRXQG VSHHG DW WKH
WUDQVGXFHU GHSWK DQG UD\ EHQGLQJ WKURXJK WKH ZDWHU FROXPQ
KDYH EHHQ DSSOLHG� 2Q WKH (0 �������������� WKH EHDP GHSWKV
PXVW EH UHJDUGHG DV VLJQHG YDOXHV WR WDNH LQWR DFFRXQW EHDPV
ZKLFK PD\ EH JRLQJ XSZDUGV� 2Q WKH (0 ������� WKH EHDP
GHSWKV DUH DOZD\V SRVLWLYH DQG WKH YDOXHV DUH WKHUHIRUH XQVLJQHG�

1RWH �

7KH UDQJH� EHDP GHSUHVVLRQ DQJOH �SRVLWLYH GRZQZDUGV DQG ��E
IRU D YHUWLFDO EHDP� DQG EHDPD]LPXWK DQJOH �UH YHVVHO FHQWHUOLQH�
DUH JLYHQ UHODWLYH WR WKH WUDQVGXFHU �VRQDU KHDG� DW WKH SLQJ
WUDQVPLW WLPH� +HDYH� UROO� SLWFK DQG VRXQG VSHHG DW WKH
WUDQVGXFHU GHSWK KDYH EHHQ DSSOLHG� EXW QRW UD\ EHQGLQJ� 7KHVH
YDOXHV PD\ WKXV EH GLUHFWO\ XVHG IRU D QHZ UD\ EHQGLQJ
FDOFXODWLRQ ZLWK D UHYLVHG VRXQG VSHHG SURILOH WR JHQHUDWH QHZ
VRXQGLQJ GHSWKV DQG SRVLWLRQV ZLWKRXW DQ\ QHHG IRU XVLQJ
DWWLWXGH GDWD� 7KH UDQJH UHVROXWLRQ LQ WLPH LV WKH LQYHUVH RI WKH



.RQJVEHUJ 6LPUDG (0 6HULHV

�� ����������� � )

UDQJH VDPSOLQJ UDWH �L�H� QRPLQDOO\ HTXLYDOHQW WR DERXW �� mV IRU
WKH (0 ������

1RWH WKDW LI WKH GDWD QHHG WR EH UHSURFHVVHG ZLWK D QHZ VRXQG
VSHHG DW WKH WUDQVGXFHU GHSWK RU QHZ UROO� SLWFK RU KHDYH YDOXHV�
IXOO UHSURFHVVLQJ VWDUWLQJZLWK WKH UDZ UDQJH DQGEHDPDQJOHGDWD
LV UHTXLUHG�$WWLWXGHGDWD LV DOVR UHTXLUHG LQ WKLV UHSURFHVVLQJ� DQG
ERWK WKHVH GDWD W\SHV ZLOO LQ WKH IXWXUH EH ORJJHG DV VWDQGDUG�

,I WKH EHDPD]LPXWK DQJOH KDV D YDOXH ODUJHU WKDQ ������ WKH EHDP
SRLQWLQJ DQJOH KDV UHSODFHG WKH EHDP GHSUHVVLRQ DQJOH� DQG WKH
UDZ WZR�ZD\ WUDYHO WLPH KDV UHSODFHG WKH RQH�ZD\ KHDYH DQG
EHDP DQJOH FRUUHFWHG WUDYHO WLPH� 7KH WUDQVPLW WLOW DQJOH SOXV
����� LVJLYHQ LQ WKHEHDPD]LPXWKDQJOH ILHOG�7KHXVHRI WKLVGDWD
GHILQLWLRQ LV DYDLODEOH RQ UHPRWH RXWSXW WR D SRUW QDPHG DV
´5DZ'HSWK���µ IRU XVH E\ RWKHU V\VWHPV ZKLFK GR WKHLU RZQ
DWWLWXGH DQG VRXQG VSHHG SURFHVVLQJ�

1RWH �

,Q DQ (0 ����' WKH WUDQVPLW WUDQVGXFHU GHSWK LV WKDW RI 6RQDU
+HDG QXPEHU �� WDNLQJ LQWR DFFRXQW WKH GHSWK RIIVHWPXOWLSOLHU DV
GHVFULEHG LQ QRWH �� 7KH UDQJH PXOWLSOLHU LV UHSODFHG E\ WKH
GLIIHUHQFH LQGHSWK EHWZHHQ 6RQDU+HDGQXPEHU � DQG �� L�H� KHDG
� GHSWK LV HTXDO WR KHDG � GHSWK �SRVVLEO\ PRGLILHG ZLWK GHSWK
RIIVHW PXOWLSOLHU� SOXV WKH GHSWK GLIIHUHQFH� 7KH UDQJH VDPSOLQJ
UDWHV LQ +] RI WKH WZR KHDGV LV JLYHQ WKURXJK WKH (0 PRGHO
QXPEHU DFFRUGLQJ WR WKH IROORZLQJ WDEOH�

(0 PRGHO QXPEHU ���� ���� ���� ���� ���� ����
6RQDU +HDG � ����� ����� ����� ����� ����� �����
6RQDU +HDG � ����� ����� ����� ����� ����� �����

3UHYLRXVO\ WKHPRGHO QXPEHU RI WKH (0����'ZDV JLYHQ DV ����
ZLWK KHDG VDPSOH UDWHV RI ����� DQG ����� +] UHVSHFWLYHO\� 7KH
KHDG GHSWKV LQ WKLV FDVH VKRXOG EH DVVXPHG WR EH HTXDO� DQG
DOWKRXJKWKHPDWKHPDWLFDOGHULYDWLRQRI ILQDOEHDPGHSWKVZRXOG
HOVHZLVH EH WKH VDPH DV GHVFULEHG DERYH� WKH WUDQVPLW WUDQVGXFHU
GHSWK ZDV QRW DFWXDOO\ H[DFWO\ WKDW RI WKH VRQDU KHDGV�

1RWH �

7KHTXDOLW\QXPEHU·VXSSHUELW VLJQLILHVZKHWKHU DPSOLWXGH ���RU
SKDVH ��� GHWHFWLRQ KDV EHHQ XVHG� ,I DPSOLWXGH WKH � ORZHVW ELWV
JLYH WKH QXPEHU RI VDPSOHV XVHG LQ WKH FHQWUH RI JUDYLW\
FDOFXODWLRQ� ,I SKDVH WKH VHFRQG KLJKHVW ELW VLJQLILHV ZKHWKHU D
VHFRQG ��� RU ILUVW ��� RUGHU FXUYH ILW KDV EHHQDSSOLHG WRGHWHUPLQH
WKH ]HUR SKDVH UDQJH� DQG WKH � ORZHVW ELWV LQGLFDWHV WKH TXDOLW\ RI
WKH ILW �DFWXDOO\ WKH QRUPDOL]HGYDULDQFH RI WKH ILW UH WKHPD[LPXP
DOORZHG� L�H� ZLWK D ORZHU QXPEHU WKH EHWWHU WKH ILW��

1RWH �

%HDP ��� LV WKH ILUVW EHDP RQ WKH VHFRQG VRQDU KHDG LQ DQ (0
����' GXDO KHDG V\VWHP�



'DWDJUDP IRUPDWV

������������� � )

��� 5DZ UDQJH DQG EHDP DQJOH

'DWD 'HVFULSWLRQ )RUPDW 9DOLG UDQJH 1RWH
1XPEHU RI E\WHV LQ GDWDJUDP �8 ��� ���
6WDUW LGHQWLILHU  67; �$OZD\V ��K� �8 ��� ���
7\SH RI GDWDJUDP  ) �$OZD\V ��K� �8 ��� ���
(0 PRGHO QXPEHU
�([DPSOH� (0 ����  �����

�8 ��� ���

'DWH  \HDU
����� � PRQWK
��� � GD\
�([DPSOH� )HE ��� ����  ���������

�8 ��� ���

7LPH VLQFH PLGQLJKW LQ PLOOLVHFRQGV
�([DPSOH� ������������  ���������

�8 � WR �������� ���

3LQJ FRXQWHU �VHTXHQWLDO FRXQWHU� �8 � WR ����� ���
6\VWHP VHULDO QXPEHU �8 ��� ��� ���
0D[LPXP QXPEHU RI EHDPV SRVVLEOH �8 �� ��� ���
1XPEHU RI YDOLG EHDPV  1 �8 � WR ��� ���
6RXQG VSHHG DW WUDQVGXFHU LQ GP�V �8 ����� WR ����� ���
5HSHDW F\FOH ��� 1 HQWULHV RI � �
1 ���
��� %HDP SRLQWLQJ DQJOH LQ ����� �6 �������� WR ����� �
��� 7UDQVPLW WLOW DQJOH LQ ����� �8 ������� WR ���� �
��� 5DQJH �WZR���ZD\ WUDYHO WLPH� �8 � WR ����� �
��� 5HIOHFWLYLW\ �%6� LQ ��� G% UHVROXWLRQ �6 ������ WR ��� ���
��� %HDP QXPEHU �8 � WR ��� ���
(QG RI UHSHDW F\FOH
6SDUH �$OZD\V �� �8 ��� ���
(QG LGHQWLILHU  (7; �$OZD\V ��K� �8 ��� ���
&KHFN VXP RI GDWD EHWZHHQ 67; DQG (7; �8 ��� ���

1RWH �

7KH EHDP SRLQWLQJ DQJOH LV SRVLWLYH WR SRUW DQG WKH WUDQVPLW WLOW
DQJOH LVSRVLWLYH IRUZDUGV IRU DQRUPDOO\PRXQWHG V\VWHPORRNLQJ
GRZQZDUGV� 7KH UDQJH UHVROXWLRQ LQ WLPH LV WKH LQYHUVH RI WKH
UDQJH VDPSOLQJ UDWH JLYHQ LQ WKH GHSWK GDWDJUDPV�

��� 6HDEHG LPDJH

'DWD 'HVFULSWLRQ )RUPDW 9DOLG UDQJH 1RWH
1XPEHU RI E\WHV LQ GDWDJUDP �8 ��� ���
6WDUW LGHQWLILHU  67; �$OZD\V ��K� �8 ��� ���
7\SH RI GDWDJUDP  6�HDEHG LPDJH GDWD� �$OZD\V ��K� �8 ��� ���
(0 PRGHO QXPEHU
�([DPSOH� (0 ����  �����

�8 ��� ���

'DWH  \HDU
����� � PRQWK
��� � GD\
�([DPSOH� )HE ��� ����  ���������

�8 ��� ���



.RQJVEHUJ 6LPUDG (0 6HULHV

�� ����������� � )

'DWD 'HVFULSWLRQ 1RWH9DOLG UDQJH)RUPDW
7LPH VLQFH PLGQLJKW LQ PLOOLVHFRQGV
�([DPSOH� ������������  ��������

�8 � WR �������� ���

3LQJ FRXQWHU �VHTXHQWLDO FRXQWHU� �8 � WR ����� ���
6\VWHP VHULDO QXPEHU �8 ��� ��� ���
0HDQ DEVRUSWLRQ FRHIILFLHQW LQ ���� G%�NP �8 � WR ����� �
3XOVH OHQJWK LQ mV �8 �� ��� �
5DQJH WR QRUPDO LQFLGHQFH XVHG WR FRUUHFW VDPSOH
DPSOLWXGHV LQ QR� RI VDPSOHV

�8 � WR ����� ���

6WDUW UDQJH VDPSOH RI 79* UDPS LI QRW HQRXJK G\QDPLF
UDQJH �� HOVH�

�8 � WR ����� ���

6WRS UDQJH VDPSOH RI 79* UDPS LI QRW HQRXJK G\QDPLF
UDQJH �� HOVH�

�8 � WR ����� ���

1RUPDO LQFLGHQFH %6 LQ G% �%61�
�([DPSOH� ����� G%  ����

�6 ����� WR �� ���

2EOLTXH %6 LQ G% �%62�
�([DPSOH� ���� G%  ����

�6 ����� WR � ���

7[ EHDPZLGWK LQ ���� �8 � WR ��� ���
79* ODZ FURVVRYHU DQJOH LQ ���E �8 �� WR ��� ���
1XPEHU RI YDOLG EHDPV �1� �8 � WR ��� ���
5HSHDW F\FOH ��� 1 HQWULHV RI � �
1 ���
��� EHDP LQGH[ QXPEHU �8 � WR ��� �
��� VRUWLQJ GLUHFWLRQ �6 ���� RU � �
��� QXPEHU RI VDPSOHV SHU EHDP  1V �8 � ��� ���
��� FHQWUH VDPSOH QXPEHU �8 � ��� �
(QG RI UHSHDW F\FOH
5HSHDW F\FOH ��� S1V HQWULHV RI� S1V ���
��� 6DPSOH DPSOLWXGHV LQ ��� G%
�([DPSOH� ����� G%  ����

�6 ������ WR ��� ���

(QG RI UHSHDW F\FOH
6SDUH E\WH LI UHTXLUHG WR JHW HYHQ OHQJWK �$OZD\V � LI
XVHG�

�����8 ��� ���

(QG LGHQWLILHU  (7; �$OZD\V ��K� �8 ��� ���
&KHFN VXP RI GDWD EHWZHHQ 67; DQG (7; �8 ��� ���

1RWH �

7KHVH ILHOGV KDYH HDUOLHU KDG RWKHU GHILQLWLRQV�

1RWH �

7KH EHDP LQGH[ QXPEHU LV WKH EHDP QXPEHU � ��

1RWH �

7KH ILUVW VDPSOH LQ D EHDPKDV ORZHVW UDQJH LI �� KLJKHVW LI ���1RWH
WKDW WKH UDQJH VDPSOLQJ UDWH LV GHILQHG E\ WKH VDPSOLQJ UDWH LQ WKH
GHSWK RXWSXW GDWDJUDP DQG WKDW WKH UDQJHV LQ WKH VHDEHG LPDJH
GDWDJUDPDUH DOO WZR�ZD\ IURP WLPH RI WUDQVPLW WR WLPH RI UHFHLYH



'DWDJUDP IRUPDWV

������������� � )

1RWH �

7KH FHQWUH VDPSOH QXPEHU LV WKH GHWHFWLRQ SRLQW RI D EHDP�

��� &HQWUDO EHDPV HFKRJUDP

'DWD 'HVFULSWLRQ )RUPDW 9DOLG UDQJH 1RWH
1XPEHU RI E\WHV LQ GDWDJUDP �8 ��� ���
6WDUW LGHQWLILHU  67; �$OZD\V ��K� �8 ��� ���
7\SH RI GDWDJUDP  . �$OZD\V �%K� �8 ��� ���
(0 PRGHO QXPEHU
�([DPSOH� (0 ����  �����

�8 ��� ���

'DWH  \HDU
����� � PRQWK
��� � GD\
�([DPSOH� )HE ��� ����  ���������

�8 ��� ���

7LPH VLQFH PLGQLJKW LQ PLOOLVHFRQGV
�([DPSOH� ������������  ���������

�8 � WR
��������

���

3LQJ FRXQWHU �VHTXHQWLDO FRXQWHU� �8 � WR ����� ���
6\VWHP VHULDO QXPEHU �8 ��� ��� ���
0HDQ DEVRUSWLRQ FRHIILFLHQW LQ ���� G%�NP �8 � WR ����� �
3XOVH OHQJWK LQ mV �8 �� ��� �
5DQJH WR QRUPDO LQFLGHQFH XVHG LQ 79* �8 � WR ����� �
6WDUW UDQJH VDPSOH RI 79* UDPS LI QRW HQRXJK G\QDPLF
UDQJH �� HOVH�

�8 � WR ������ ���

6WRS UDQJH VDPSOH RI 79* UDPS LI QRW HQRXJK G\QDPLF
UDQJH �� HOVH�

�8 � WR ����� ���

1RUPDO LQFLGHQFH %6 LQ G% �%61�
�([DPSOH� ����� G%  ����

�6 ����� WR ��� �

2EOLTXH %6 LQ G% �%62�
�([DPSOH� ���� G%  ����

�6 ����� WR � �

7[ EHDPZLGWK LQ ���� �8 � WR ��� �
79* ODZ FURVVRYHU DQJOH LQ ���E �8 �� WR ��� �
1XPEHU RI LQFOXGHG EHDPV �1� �8 � ��� ���
5HSHDW F\FOH ��� 1 HQWULHV RI � �
1 ���
��� EHDP LQGH[ QXPEHU �8 � WR ��� �

� VSDUH E\WH WR JHW HYHQ OHQJWK �$OZD\V �� �8 ��� ���

� QXPEHU RI VDPSOHV SHU EHDP  1V �8 � � ���

� VWDUW UDQJH LQ VDPSOHV �8 � � �

(QG RI UHSHDW F\FOH
5HSHDW F\FOH ��� S1V HQWULHV RI� S1V ���
��� 6DPSOH DPSOLWXGHV LQ ��� G%
�([DPSOH� ����� G%  ����

�6 ������ WR
����

���

(QG RI UHSHDW F\FOH
6SDUH E\WH LI UHTXLUHG WR JHW HYHQ OHQJWK �$OZD\V � LI XVHG� �����8 ��� ���



.RQJVEHUJ 6LPUDG (0 6HULHV

�� ����������� � )

'DWD 'HVFULSWLRQ 1RWH9DOLG UDQJH)RUPDW
(QG LGHQWLILHU  (7; �$OZD\V ��K� �8 ��� ���
&KHFN VXP RI GDWD EHWZHHQ 67; DQG (7; �8 ��� ���

1RWH �

7KH VDPSOH DPSOLWXGHV DUH QRW FRUUHFWHG LQ DFFRUGDQFH ZLWK WKH
GHWHFWLRQ SDUDPHWHUV GHULYHG IRU WKH SLQJ� DV LV GRQH IRU WKH
VHDEHG LPDJH GDWD�

1RWH �

7KH EHDP LQGH[ QXPEHU LV WKH EHDP QXPEHU � ��

1RWH �

7KH UDQJH IRU ZKLFK WKH ILUVW VDPSOH DPSOLWXGH LV YDOLG IRU WKLV
EHDP JLYHQ DV D WZR�ZD\ UDQJH� 7KH GHWHFWLRQ UDQJH LV JLYHQ LQ
WKH UDZ UDQJH DQG EHDP DQJOH GDWDJUDP� 1RWH WKDW GDWD DUH
SURYLGHG UHJDUGOHVV RI ZKHWKHU D EHDP KDV D YDOLG GHWHFWLRQ RU
QRW�

��� 3RVLWLRQ

'DWD 'HVFULSWLRQ )RUPDW 9DOLG UDQJH 1RWH
1XPEHU RI E\WHV LQ GDWDJUDP �8 ��� ���
6WDUW LGHQWLILHU  67; �$OZD\V ��K� �8 ��� ���
7\SH RI GDWDJUDP  3�RVLWLRQ GDWD� �$OZD\V ���K� �8 ��� ���
(0 PRGHO QXPEHU
�([DPSOH� (0 ����  �����

�8 ��� ���

'DWH  \HDU
����� � PRQWK
��� � GD\
�([DPSOH� )HE ��� ����  ���������

�8 ��� ���

7LPH VLQFH PLGQLJKW LQ PLOOLVHFRQGV
�([DPSOH� ������������  ���������

�8 � WR
��������

���

3RVLWLRQ FRXQWHU �VHTXHQWLDO FRXQWHU� �8 � WR ����� ���
6\VWHP � VHULDO QXPEHU �8 ��� ��� ���
/DWLWXGH LQ GHFLPDO GHJUHHV
�������� �QHJDWLYH LI
VRXWKHUQ KHPLVSKHUH�
�([DPSOH� �����
 6  �������������

�6 ��� ���

/RQJLWXGH LQ GHFLPDO GHJUHHV
�������� �QHJDWLYH LI
ZHVWHUQ KHPLVSKHUH�
�([DPSOH� ������� (  ���������� �

�6 ��� ���

0HDVXUH RI SRVLWLRQ IL[ TXDOLW\ LQ FP �8 ��� �
6SHHG RI YHVVHO RYHU JURXQG LQ FP�V �8 � ��� �
&RXUVH RI YHVVHO RYHU JURXQG LQ ����� �8 � WR ����� �
+HDGLQJ RI YHVVHO LQ ����� �8 � WR ����� ���
3RVLWLRQ V\VWHP GHVFULSWRU �8 � WR ��� �
1XPEHU RI E\WHV LQ LQSXW GDWDJUDP �8 ��� ��� ���
3RVLWLRQ LQSXW GDWDJUDP DV UHFHLYHG 9DULDEOH ��� �



'DWDJUDP IRUPDWV

������������� � )

'DWD 'HVFULSWLRQ 1RWH9DOLG UDQJH)RUPDW
6SDUH E\WH LI UHTXLUHG WR JHW HYHQ OHQJWK �$OZD\V � LI XVHG� �����8 ��� ���
(QG LGHQWLILHU  (7; �$OZD\V ��K� �8 ��� ���
&KHFN VXP RI GDWD EHWZHHQ 67; DQG (7; �8 ��� ���

1RWH �

7KHVH GDWD ZLOO EH YDOLG RQO\ LI DYDLODEOH DV LQSXW�

1RWH �

7KH SRVLWLRQ V\VWHP GHVFULSWRU VKRZV ZKLFK VRXUFH WKLV GDWD LV
IURP DQG LWV UHDO� WLPH XVH E\ ELW FRGLQJ�

� [[[[ [[�� � SRVLWLRQ V\VWHP QR �

� [[[[ [[�� ² SRVLWLRQ V\VWHP QR �

� [[[[ [[�� ² SRVLWLRQ V\VWHP QR �

� ��[[ [[[[ ² WKH SRVLWLRQ V\VWHP LV DFWLYH� V\VWHP WLPH KDV EHHQ
XVHG

� ��[[ [[[[ � WKH SRVLWLRQ V\VWHP LV DFWLYH� LQSXW GDWDJUDP WLPH
KDV EHHQ XVHG

� [[[[ �[[[ ² WKH SRVLWLRQPD\KDYH WR EH GHULYHG IURP WKH LQSXW
GDWDJUDP ZKLFK LV WKHQ LQ 6,05$' �� IRUPDW�

1RWH �

&RPSOHWH LQSXW GDWDJUDP H[FHSW KHDGHU DQG WDLO �VXFK DV 10($
���� � DQG &5/)��

��� +HLJKW

'DWD 'HVFULSWLRQ )RUPDW 9DOLG UDQJH 1RWH
1XPEHU RI E\WHV LQ GDWDJUDP �8 ��� ���
6WDUW LGHQWLILHU  67; �$OZD\V ��K� �8 ��� ���
7\SH RI GDWDJUDP  K�HLJKW GDWD� �$OZD\V ���K� �8 ��� ���
(0 PRGHO QXPEHU
�([DPSOH� (0 ����  �����

�8 ��� ���

'DWH  \HDU
����� � PRQWK
��� � GD\
�([DPSOH� )HE ��� ����  ���������

�8 ��� ���

7LPH VLQFH PLGQLJKW LQ PLOOLVHFRQGV
�(;DPSOH� ������������  ���������

�8 � WR �������� ���

+HLJKW FRXQWHU �VHTXHQWLDO FRXQWHU� �8 � WR ����� ���
6\VWHP VHULDO QXPEHU �8 ��� ��� ���
+HLJKW LQ FP �6 �������������

WR ����������
���

+HLJWK W\SH �8 � WR �� �
(QG LGHQWLILHU  (7; �$OZD\V ��K� �8 ��� ���
&KHFN VXP RI GDWD EHWZHHQ 67; DQG (7; �8 ��� ���



.RQJVEHUJ 6LPUDG (0 6HULHV

�� ����������� � )

1RWH �

7KH KHLJKW W\SH LV DV JLYHQ LQ WKH KHLJKW LQSXW GDWDJUDP XQOHVV LW
LV ]HUR� 7KHQ WKH KHLJKW LV GHULYHG IURP WKH **. RU **$
GDWDJUDPDQG LV WKH KHLJKW RI WKHZDWHU OHYHO UH WKH YHUWLFDO GDWXP
�SRVVLEO\ PRWLRQ FRUUHFWHG��

��� 7LGH

'DWD 'HVFULSWLRQ )RUPDW 9DOLG UDQJH 1RWH
1XPEHU RI E\WHV LQ GDWDJUDP �8 ��� ���
6WDUW LGHQWLILHU  67; �$OZD\V ��K� �8 ��� ���
7\SH RI GDWDJUDP  7�LGH GDWD� �$OZD\V ���K� �8 ��� ���
(0 PRGHO QXPEHU
�([DPSOH� (0 ����  �����

�8 ��� ���

'DWH  \HDU
����� � PRQWK
��� � GD\
�([DPSOH� )HE ��� ����  ���������

�8 ��� ���

7LPH VLQFH PLGQLJKW LQ PLOOLVHFRQGV
�([DPSOH� ������������  ���������

�8 � WR
��������

���

7LGH FRXQWHU �VHTXHQWLDO FRXQWHU� �8 � WR ����� ���
6\VWHP VHULDO QXPEHU �8 ��� ��� ���
'DWH  \HDU
����� � PRQWK
��� � GD\ �IURP LQSXW
GDWDJUDP�
�([DPSOH� )HE ��� ����  ���������

�8 ��� ���

7LPH VLQFH PLGQLJKW LQ PLOOLVHFRQGV �IURP LQSXW GDWDJUDP�
�([DPSOH� ������������  ���������

�8 � WR
��������

���

7LGDO RIIVHW LQ FP �6 �������� WR
�����

���

6SDUH �$OZD\V �� �8 ��� ���
(QG LGHQWLILHU  (7; �$OZD\V ��K� �8 ��� ���
&KHFN VXP RI GDWD EHWZHHQ 67; DQG (7; �8 ��� ���

��� $WWLWXGH
'DWD 'HVFULSWLRQ )RUPDW 9DOLG UDQJH 1RWH
1XPEHU RI E\WHV LQ GDWDJUDP �8 ��� ���
6WDUW LGHQWLILHU  67; �$OZD\V ��K� �8 ��� ���
7\SH RI GDWDJUDP  $�WWLWXGH GDWD� �$OZD\V ���K� �8 ��� ���
(0 PRGHO QXPEHU
�([DPSOH� (0 ����  �����

�8 ��� ���

'DWH  \HDU
����� � PRQWK
��� � GD\ �DW VWDUW RI GDWD
UHFRUG�
�([DPSOH� )HE ��� ����  ���������

�8 ��� ���

7LPH VLQFH PLGQLJKW LQ PLOOLVHFRQGV �DW VWDUW RI GDWD
UHFRUG�
�([DPSOH� ������������  ���������

�8 � WR
��������

���



'DWDJUDP IRUPDWV

������������� � )

'DWD 'HVFULSWLRQ 1RWH9DOLG UDQJH)RUPDW
$WWLWXGH FRXQWHU �VHTXHQWLDO FRXQWHU� �8 � WR ����� ���
6\VWHP VHULDO QXPEHU �8 ��� ��� ���
1XPEHU RI HQWULHV  1 �8 � ��� ���
5HSHDW F\FOH ��� 1 HQWULHV RI� ��
1 ���
��� 7LPH LQ PLOOLVHFRQGV VLQFH UHFRUG VWDUW �8 � WR ����� ���
��� 6HQVRU VWDWXV �8 ��� �
��� 5ROO LQ ����� �6 �������� WR

�����
���

��� 3LWFK LQ ����� �6 �������� WR
�����

���

��� +HDYH LQ FP �6 ������� WR
�����

���

��� +HDGLQJ LQ ����� �8 � WR ����� ���
(QG RI UHSHDW F\FOH
6HQVRU V\VWHP GHVFULSWRU �8 ��� �
(QG LGHQWLILHU  (7; �$OZD\V ��K� �8 ��� ���
&KHFN VXP RI GDWD EHWZHHQ 67; DQG (7; �8 ��� ���

1RWH �

7KH VHQVRU VWDWXV ZLOO EH FRSLHG IURP WKH LQSXW GDWDJUDP·V WZR
V\QF E\WHV LI WKH VHQVRU XVHV WKH (0 IRUPDW� DQG IURP WKH VHQVRU·V
VWDWXVZRUG LI LW LV D 6SHUU\0N��� 6HH WKH LQSXW IRUPDWGHVFULSWLRQ
IRU IXUWKHU GHWDLOV�

1RWH �

7KH VHQVRU V\VWHP GHVFULSWRU ZLOO VKRZ ZKLFK VHQVRU WKH GDWD LV
GHULYHG IURP� DQG ZKLFK RI WKH VHQVRU·V GDWD KDYH EHHQ XVHG LQ
UHDO WLPH E\ ELW FRGLQJ�

� [[�� [[[[ ² PRWLRQ VHQVRU QXPEHU �

� [[�� [[[[ ² PRWLRQ VHQVRU QXPEHU �

� [[[[ [[[� ² KHDGLQJ IURP WKH VHQVRU LV DFWLYH

� [[[[ [[�[ ² UROO IURP WKH VHQVRU LV DFWLYH

� [[[[ [�[[ ² SLWFK IURP WKH VHQVRU LV DFWLYH

� [[[[ �[[[ ² KHDYH IURP WKH VHQVRU LV DFWLYH

���� +HDGLQJ

'DWD 'HVFULSWLRQ )RUPDW 9DOLG UDQJH 1RWH
1XPEHU RI E\WHV LQ GDWDJUDP �8 ��� ���
6WDUW LGHQWLILHU  67; �$OZD\V ��K� �8 ��� ���
7\SH RI GDWDJUDP  +�HDGLQJ GDWD� �$OZD\V ���K� �8 ��� ���
(0 PRGHO QXPEHU
�([DPSOH� (0 ����  �����

�8 ��� ���



.RQJVEHUJ 6LPUDG (0 6HULHV

�� ����������� � )

'DWD 'HVFULSWLRQ 1RWH9DOLG UDQJH)RUPDW
'DWH  \HDU
����� � PRQWK
��� � GD\ �DW VWDUW RI GDWD
UHFRUG�
�([DPSOH� )HE ��� ����  ���������

�8 ��� ���

7LPH VLQFH PLGQLJKW LQ PLOOLVHFRQGV �DW VWDUW RI GDWD
UHFRUG�
�6\VWHP� ������������  ���������

�8 � WR
��������

���

+HDGLQJ FRXQWHU �VHTXHQWLDO FRXQWHU� �8 � WR ����� ���
6\VWHP VHULDO QXPEHU �8 ��� ��� ���
1XPEHU RI HQWULHV  1 �8 � ��� ���
5HSHDW F\FOH ��� 1 HQWULHV RI� �
1 ��� ���
��� 7LPH LQ PLOOLVHFRQGV VLQFH UHFRUG VWDUW �8 � WR ����� ���
��� +HDGLQJ LQ ����� �8 � WR ����� ���
(QG RI UHSHDW F\FOH
+HDGLQJ LQGLFDWRU �DFWLYH RU QRW� ��  LQDFWLYH� �8 ��� ���
(QG LGHQWLILHU  (7; �$OZD\V ��K� �8 ��� ���
&KHFN VXP RI GDWD EHWZHHQ 67; DQG (7; �8 ��� ���

���� 0HFKDQLFDO WUDQVGXFHU WLOW

'DWD 'HVFULSWLRQ )RUPDW 9DOLG UDQJH 1RWH
1XPEHU RI E\WHV LQ GDWDJUDP �8 ���
6WDUW LGHQWLILHU  67; �$OZD\V ��K� �8 ���
7\SH RI GDWDJUDP  - �$OZD\V �$K� �8 ���
(0 PRGHO QXPEHU
�([DPSOH� (0 ����  �����

�8 ���

'DWH  \HDU
����� � PRQWK
��� � GD\ �DW VWDUW RI GDWD
UHFRUG�
�([DPSOH� )HE ��� ����  ���������

�8 ��� ���

7LPH VLQFH PLGQLJKW LQ PLOOLVHFRQGV
�DW VWDUW RI GDWD UHFRUG�
�([DPSOH� ������������  ���������

�8 � WR
��������

���

7LOW FRXQWHU �VHTXHQWLDO FRXQWHU� �8 � WR ����� ���
6\VWHP VHULDO QXPEHU �8 ��� ��� ���
1XPEHU RI HQWULHV  1 �8 � ��� ���
5HSHDW F\FOH ��� 1 HQWULHV RI� �
1 ���
��� 7LPH LQ PLOOLVHFRQGV VLQFH UHFRUG VWDUW �8 � WR ����� ���
��� 7LOW LQ ���� GHJUHHV �6 ������� WR

�����
�

(QG RI UHSHDW F\FOH
6SDUH �$OZD\V ]HUR� �8 ��� ���
(QG LGHQWLILHU  (7; �$OZD\V ��K� �8 ��� ���
&KHFN VXP RI GDWD EHWZHHQ 67; DQG (7; �8 ��� ���



'DWDJUDP IRUPDWV

������������� � )

1RWH �

7KLV WLOW DQJOH LV WKH PHDVXUHG PHFKDQLFDO WLOW RI D KXOO XQLW VXFK
DV WKDW RIWHQ VXSSOLHG ZLWK WKH (0 ����� ,W LV SRVLWLYH ZKHQ WKH
WUDQVGXFHU LV WLOWHG IRUHZDUGV�

���� &ORFN

'DWD 'HVFULSWLRQ )RUPDW 9DOLG UDQJH 1RWH

1XPEHU RI E\WHV LQ GDWDJUDP �8 ��� ���
6WDUW LGHQWLILHU  67; �$OZD\V ��K� �8 ��� ���
7\SH RI GDWDJUDP  &�ORFN GDWD� �$OZD\V ���K� �8 ��� ���
(0 PRGHO QXPEHU �([DPSOH� (0 ����  ����� �8 ��� ���
'DWH  \HDU
����� � PRQWK
��� � GD\ �RI (0 FORFN�
�([DPSOH� )HE ��� ����  ���������

�8 ��� ���

7LPH VLQFH PLGQLJKW LQ PLOOLVHFRQGV �RI (0 FORFN�
�([DPSOH� ������������  ���������

�8 � WR
��������

���

&ORFN FRXQWHU �VHTXHQWLDO FRXQWHU� �8 � WR ����� ���
6\VWHP VHULDO QXPEHU �8 ��� ��� ���
'DWH  \HDU
����� � PRQWK
��� � GD\
�IURP H[WHUQDO FORFN LQSXW�
�([DPSOH� )HE ��� ����  ���������

�8 ��� ���

7LPH VLQFH PLGQLJKW LQ PLOOLVHFRQGV
�IURP H[WHUQDO FORFN GDWDJUDP�
�([DPSOH� ������������  ���������

�8 � WR
��������

���

� 336 XVH �DFWLYH RU QRW� ��  LQDFWLYH� �8 ��� �
(QG LGHQWLILHU  (7; �$OZD\V ��K� �8 ��� ���
&KHFN VXP RI GDWD EHWZHHQ 67; DQG (7; �8 ��� ���

1RWH �

6KRZV LI WKH V\VWHP FORFN LV V\QFKURQLVHG WR DQ H[WHUQDO � 336
VLJQDO RU QRW�

���� 6XUIDFH VRXQG VSHHG

'DWD 'HVFULSWLRQ )RUPDW 9DOLG UDQJH 1RWH

1XPEHU RI E\WHV LQ GDWDJUDP �8 ��� ���
6WDUW LGHQWLILHU  67; �$OZD\V ��K� �8 ��� ���
7\SH RI GDWDJUDP  * �$OZD\V ���K� �8 ��� ���
(0 PRGHO QXPEHU
�([DPSOH� (0 ����  �����

�8 ��� ���

'DWH  \HDU
����� � PRQWK
��� � GD\
�DW VWDUW RI GDWD UHFRUG�
�([DPSOH� )HE ��� ����  ���������

�8 ��� ���



.RQJVEHUJ 6LPUDG (0 6HULHV

�� ����������� � )

'DWD 'HVFULSWLRQ 1RWH9DOLG UDQJH)RUPDW
7LPH VLQFH PLGQLJKW LQ PLOOLVHFRQGV
�DW VWDUW RI GDWD UHFRUG�
�([DPSOH� ������������  ���������

�8 � WR
��������

���

6RXQG VSHHG FRXQWHU �VHTXHQWLDO FRXQWHU� �8 � WR ����� ���
6\VWHP VHULDO QXPEHU �8 ��� ��� ���
1XPEHU RI HQWULHV  1 �8 � ��� ���
5HSHDW F\FOH ��� 1 HQWULHV RI� �
1 ���
��� 7LPH LQ VHFRQGV VLQFH UHFRUG VWDUW �8 � WR ����� ���
��� 6RXQG VSHHG LQ GP�V �LQFOXGLQJ RIIVHW� �8 ����� WR

�����
���

(QG RI UHSHDW F\FOH
6SDUH �$OZD\V �� �8 ��� ���
(QG LGHQWLILHU  (7; �$OZD\V ��K� �8 ��� ���
&KHFN VXP RI GDWD EHWZHHQ 67; DQG (7; �8 ��� ���

���� 6RXQG VSHHG SURILOH
7KLV GDWDJUDP ZLOO FRQWDLQ WKH SURILOH DFWXDOO\ XVHG LQ WKH UHDO
WLPH UD\EHQGLQJ FDOFXODWLRQV WR FRQYHUW UDQJH DQG DQJOH WR [\]
GDWD� ,W ZLOO XVXDOO\ EH LVVXHG WRJHWKHU ZLWK WKH LQVWDOODWLRQ
SDUDPHWHU GDWDJUDP�

1RWH � 7KH IRUPDWDVJLYHQEHORZKDVEHHQFKDQJHG IURPSUHYLRXVHGLWLRQVRI WKLV
PDQXDO� 7KH IRUPHU IRUPDW LV LGHQWLILHG E\ LWV W\SH ZKLFK ZDV ´9µ
����K�� 7KH SUHYLRXV IRUPDW KDG � E\WH ORQJ ILHOGV IRU GHSWK DQG VRXQG
VSHHG� WKLV LV QRZ � E\WHV�

'DWD 'HVFULSWLRQ )RUPDW 9DOLG UDQJH 1RWH
1XPEHU RI E\WHV LQ GDWDJUDP �8 ��� ���
6WDUW LGHQWLILHU  67; �$OZD\V ��K� �8 ��� ���
7\SH RI GDWDJUDP  8 �$OZD\V ���K� �8 ��� ���
(0 PRGHO QXPEHU
�([DPSOH� (0 ����  �����

�8 ��� ���

'DWH  \HDU
����� � PRQWK
��� � GD\ �DW VWDUW RI XVH�
�([DPSOH� )HE ��� ����  ���������

�8 ��� ���

7LPH VLQFH PLGQLJKW LQ PLOOLVHFRQGV
�DW VWDUW RI XVH�
�([DPSOH� ������������  ���������

�8 � WR
��������

���

3URILOH FRXQWHU �VHTXHQWLDO FRXQWHU� �8 � WR ����� ���
6\VWHP VHULDO QXPEHU �8 ��� ��� ���
'DWH  \HDU
����� � PRQWK
��� � GD\
�ZKHQ SURILOH ZDV PDGH�
�([DPSOH� )HE ��� ����  ���������

�8 ��� ���

7LPH VLQFH PLGQLJKW LQ PLOOLVHFRQGV
�ZKHQ SURILOH ZDV PDGH�
�([DPSOH� ������������  ���������

�8 � WR
��������

���



'DWDJUDP IRUPDWV

������������� � )

'DWD 'HVFULSWLRQ 1RWH9DOLG UDQJH)RUPDW
1XPEHU RI HQWULHV  1 �8 � ��� ���
'HSWK UHVROXWLRQ LQ FP �8 � WR ��� ���
5HSHDW F\FOH ��� 1 HQWULHV RI� �
1 ��� ���

� 'HSWK �8 � WR ������� ���

��� 6RXQG VSHHG LQ GP�V �8 ����� WR
�����

���

(QG RI UHSHDW F\FOH
6SDUH E\WH WR JHW HYHQ OHQJWK �$OZD\V �� �8 ��� ���
(QG LGHQWLILHU  (7; �$OZD\V ��K� �8 ��� ���
&KHFN VXP RI GDWD EHWZHHQ 67; DQG (7; �8 ��� ���

���� .RQJVEHUJ 6LPUDG 663 RXWSXW
7KLV GDWDJUDPZLOO FRQWDLQ WKH SURILOH DV UHFHLYHG DV LQSXW� DQG LV
ORJJHG DV LV WR HQDEOH XVH RI LWV GDWD LQ SRVWSURFHVVLQJ� 7KH UHDO
WLPH XVH RI LWV GDWD LV GHFLGHG E\ WKH RSHUDWRU� WKH VRXQG VSHHG
SURILOH DFWXDOO\ EHLQJ XVHG LV JLYHQ E\ WKH VRXQG VSHHG SURILOH
RXWSXW GDWDJUDP �VHH DERYH��

'DWD 'HVFULSWLRQ )RUPDW 9DOLG UDQJH 1RWH
1XPEHU RI E\WHV LQ GDWDJUDP �8 ��� ���
6WDUW LGHQWLILHU  67; �$OZD\V ��K� �8 ��� ���
7\SH RI GDWDJUDP  : �$OZD\V ���K� �8 ��� ���
(0 PRGHO QXPEHU
�([DPSOH� (0 ����  �����

�8 ��� ���

'DWH  \HDU
����� � PRQWK
��� � GD\
�([DPSOH� )HE ��� ����  ���������

�8 ��� ���

7LPH VLQFH PLGQLJKW LQ PLOOLVHFRQGV
�([DPSOH� ������������  ���������

�8 � WR
��������

���

663 FRXQWHU �VHTXHQWLDO FRXQWHU� �8 � WR ����� ���
6\VWHP VHULDO QXPEHU �8 ��� ��� ���
,QSXW GDWDJUDP VWDUWLQJ ZLWK 6HQWHQFH IRUPDWWHU DQG HQGLQJ
ZLWK &RPPHQW

9DULDEOH ��� ���

6SDUH E\WH LI UHTXLUHG WR JHW HYHQ OHQJWK �$OZD\V � LI XVHG � � ��� �8 ��� ���
(QG LGHQWLILHU  (7; �$OZD\V ��K� �8 ��� ���
&KHFN VXP RI GDWD EHWZHHQ 67; DQG (7; �8 ��� ���

���� 6LQJOH EHDP HFKR VRXQGHU GHSWK

'DWD 'HVFULSWLRQ )RUPDW 9DOLG UDQJH 1RWH

1XPEHU RI E\WHV LQ GDWDJUDP �8 ��� ���
6WDUW LGHQWLILHU  67; �$OZD\V ��K� �8 ��� ���



.RQJVEHUJ 6LPUDG (0 6HULHV

�� ����������� � )

'DWD 'HVFULSWLRQ 1RWH9DOLG UDQJH)RUPDW
7\SH RI GDWDJUDP  (�FKR VRXQGHU GDWD� �$OZD\V ���K� �8 ��� ���
(0 PRGHO QXPEHU
�([DPSOH� (0 ����  �����

�8 ��� ���

'DWH  \HDU
����� � PRQWK
��� � GD\ �RI (0 FORFN�
�([DPSOH� )HE ��� ����  ���������

�8 ��� ���

7LPH VLQFH PLGQLJKW LQ PLOOLVHFRQGV �RI (0 FORFN�
�([DPSOH� ������������  ���������

�8 � WR
��������

���

(FKR VRXQGHU FRXQWHU �VHTXHQWLDO FRXQWHU� �8 � WR ����� ���
6\VWHP VHULDO QXPEHU �8 ��� ��� ���
'DWH  \HDU
����� � PRQWK
��� � GD\ �IURP LQSXW
GDWDJUDP LI DYDLODEOH�
�([DPSOH� )HE ��� ����  ���������

�8 ��� ���

7LPH VLQFH PLGQLJKW LQ PLOOLVHFRQGV �IURP LQSXW GDWDJUDP LI
DYDLODEOH�
�([DPSOH� ������������  ���������

�8 � WR
��������

���

(FKR VRXQGHU GHSWK IURP ZDWHUOLQH LQ FP �8 � WR ������� ���
6RXUFH LGHQWLILHU �6� 7� �� � RU �� $6&,, ��� �
(QG LGHQWLILHU  (7; �$OZD\V ��K� �8 ��� ���
&KHFN VXP RI GDWD EHWZHHQ 67; DQG (7; �8 ��� ���

1RWH �

,GHQWLILHV WKH VRXUFH GDWDJUDP W\SH� L�H� 10($'%6�10($'37
RU ($ ��� VHULHV FKDQQHO ��� UHVSHFWLYHO\�

���� 5XQWLPH SDUDPHWHU

'DWD 'HVFULSWLRQ )RUPDW 9DOLG UDQJH 1RWH

1XPEHU RI E\WHV LQ GDWDJUDP �8 ��� ���
6WDUW LGHQWLILHU  67; �$OZD\V ��K� �8 ��� ���
7\SH RI GDWDJUDP  5�XQWLPH SDUDPHWHU� �$OZD\V ���K� �8 ��� ���
(0 PRGHO QXPEHU
�([DPSOH� (0 ����  �����

�8 ��� ���

'DWH  \HDU
����� � PRQWK
��� � GD\
�([DPSOH� )HE ��� ����  ���������

�8 ��� ���

7LPH VLQFH PLGQLJKW LQ PLOOLVHFRQGV
�([DPSOH� ������������  ���������

�8 � WR
��������

���

3LQJ FRXQWHU �8 � WR ����� ���
6\VWHP VHULDO QXPEHU �8 ��� ��� ���
2SHUDWRU 6WDWLRQ VWDWXV �8 ��� �
3URFHVVLQJ 8QLW VWDWXV �8 ��� �
%63 VWDWXV �8 ��� �
6RQDU +HDG RU 7UDQVFHLYHU VWDWXV �8 ��� �
0RGH �8 � ��� �
)LOWHU LGHQWLILHU �8 � WR ��� �



'DWDJUDP IRUPDWV

������������� � )

'DWD 'HVFULSWLRQ 1RWH9DOLG UDQJH)RUPDW
0LQLPXP GHSWK LQ P �8 � WR ����� ���
0D[LPXP GHSWK LQ P �8 � WR ����� ���
$EVRUSWLRQ FRHIILFLHQW LQ ���� G%�NP �8 � WR ����� �
7UDQVPLW SXOVH OHQJWK LQ mV �8 � WR ����� ���
7UDQVPLW EHDPZLGWK LQ ��� GHJUHHV �8 � WR ��� ���
7UDQVPLW SRZHU UH PD[LPXP LQ G% �6 � WR ����� ���
5HFHLYH EHDPZLGWK LQ ��� GHJUHHV �8 � WR �� ���
5HFHLYH EDQGZLGWK LQ �� +] UHVROXWLRQ �8 � WR ��� ���
5HFHLYHU IL[HG JDLQ VHWWLQJ LQ G% �8 � WR �� ���
79* ODZ FURVVRYHU DQJOH LQ GHJUHHV �8 � WR �� ���
6RXUFH RI VRXQG VSHHG DW WUDQVGXFHU �8 � WR � �
0D[LPXP SRUW VZDWK ZLGWK LQ P �8 �� WR ����� �
%HDP VSDFLQJ �8 � WR � �
0D[LPXP SRUW FRYHUDJH LQ GHJUHHV �8 �� WR ��� �
<DZ DQG SLWFK VWDELOL]DWLRQ PRGH �8 ��� �
0D[LPXP VWDUERDUG FRYHUDJH LQ GHJUHHV �8 �� WR ��� ���
0D[LPXP VWDUERDUG VZDWK ZLGWK LQ P �8 �� WR ����� ���
6SDUH �$OZD\V �� �8 ��� ���
+L/R IUHTHQF\ DEVRUSWLRQ FRHIILFLHQW UDWLR �8 �� WR ��� ���
(QG LGHQWLILHU  (7; �$OZD\V ��K� �8 ��� ���
&KHFN VXP RI GDWD EHWZHHQ 67; DQG (7; �8 ��� ���

1RWH �

7KH V\VWHP VWDWXV ZLOO E\ VHW ELWV LQGLFDWH V\VWHP IDXOWV E\ ELW
FRGLQJ �D IDXOW PD\ QRW QHFHVVDULO\ EH GHWULPHQWDO WR V\VWHP
SHUIRUPDQFH��

7KH 2SHUDWRU 6WDWLRQ VWDWXV E\WH LV XVHG DV IROORZV�

� �[[[ [[[[ � 1R UHSO\ IURP WKH 3URFHVVLQJ 8QLW�

7KH 3URFHVVLQJ 8QLW VWDWXV E\WH LV XVHG DV IROORZV�

� [[[[ [[[� � &RPPXQLFDWLRQ HUURU ZLWK %63

� [[[[ [[�[ � &RPPXQLFDWLRQ HUURU ZLWK 7UDQVFHLYHU RU 6RQDU
+HDG

� [[[[ [�[[ � $WWLWXGH QRW YDOLG IRU WKLV SLQJ

� [[[[ �[[[ � +HDGLQJ QRW YDOLG IRU WKLV SLQJ

� [[[� [[[[ � 6\VWHP FORFN KDV QRW EHHQ VHW VLQFH SRZHU RQ

� [[�[ [[[[ � ([WHUQDO WULJJHU VLJQDO QRW GHWHFWHG

� [�[[ [[[[ � +XOO XQLW QRW UHVSRQGLQJ



.RQJVEHUJ 6LPUDG (0 6HULHV

�� ����������� � )

$ VHW ELW LQ WKH %63 VWDWXV E\WH LQGLFDWHV DQ LQWHUQDO
FRPPXQLFDWLRQ SUREOHP�2Q WKH (0���� DQG(0���� SUREOHPV
ZLWK WKH KLJK VSHHG GDWD XSOLQN DUH VSHFLILFDOO\ LQGLFDWHG DV
IROORZV�

� [[[[ [[[� � (0 ����� (0 ���� DQG 6RQDU +HDG QR � RQ WKH (0
����'

� [[[� [[[[ � 6RQDU +HDG QR � RQ WKH (0 ����'

7KH %63 VWDWXV E\WH LV XVHG DV IROORZV E\ WKH (0 �����

� [[[[[[[� � 3LQJ UHMHFWHGGXH WR HUURUV LQ UHFHLYHGGDWD RQ%63�

� [[[[ [[�[ � 7RR PXFK VHDEHG LPDJH GDWD RQ %63�

� [[[[ [�[[ � ,QYDOLG FRPPDQG UHFHLYHG E\ %63�

� [[[�[[[[ � 3LQJ UHMHFWHGGXH WR HUURUV LQ UHFHLYHGGDWD RQ%63�

� [[�[ [[[[ � 7RR PXFK VHDEHG LPDJH GDWD RQ %63�

� [�[[ [[[[ � ,QYDOLG FRPPDQG UHFHLYHG E\ %63�

7KH 6RQDU+HDG VWDWXV E\WH LV XVHG DV IROORZV E\ WKH (0���� DQG
(0 �����

� [[[[ [[[� � 7HPSHUDWXUH WRR KLJK RQ 6RQDU +HDG �

� [[[[ [[�[ � 'DWD OLQN IDLOXUH RQ 6RQDU +HDG �

� [[[[ [�[[ � 9ROWDJHV RXW RI UDQJH RQ 6RQDU +HDG �

� [[[� [[[[ � 7HPSHUDWXUH WRR KLJK RQ 6RQDU +HDG � RI (0
����'

� [[�[ [[[[ � 'DWD OLQN IDLOXUH RQ 6RQDU +HDG � RI (0 ����'

� [�[[[[[[ � 9ROWDJHV RXW RI UDQJHRQ6RQDU+HDG�RI (0����'

7KH 7UDQVFHLYHU VWDWXV E\WH LV XVHG DV IROORZV E\ WKH (0 ���� (0
��� DQG (0 �����

� [[[[ [[[� � 7UDQVPLW �+9� YROWDJH RXW RI UDQJH

� [[[[ [[�[ � 368 YROWDJH RXW RI UDQJH

� [[[[ [�[[ � ,QWHUQDO FRPPXQLFDWLRQ HUURU

� [[[[ �[[[ � 5HFHLYH FKDQQHO '& RIIVHW�V� RXW RI UDQJH

� [[[� [[[[ � ,QWHUQDO FRPPXQLFDWLRQ HUURU

� [�[[ [[[[ � ,QWHUQDO FRPPXQLFDWLRQ HUURU

� �[[[ [[[[ � 'HIHFWLYH IXVH�V� LQ WUDQVPLWWHU

1RWH �

7KH PRGH LGHQWLILHU E\WH LV XVHG DV IROORZV�

� ���� ���� � 1HDUILHOG �(0 ����� RU 9HU\ 6KDOORZ

� ���� ���� � 1RUPDO �(0����� RU6KDOORZ �GHIDXOW IRU(0�����

� ���� ���� � 7DUJHW GHWHFW �(0 ����� RU 0HGLXP

� ���� ���� � 'HHS

� ���� ���� � 9HU\ GHHS



'DWDJUDP IRUPDWV

������������� � )

1RWH �

7KH ILOWHU LGHQWLILHU E\WH LV XVHG DV IROORZV�

� [[[[ [[�� � 6SLNH ILOWHU VHW WR 2II

� [[[[ [[�� � 6SLNH ILOWHU LV VHW WR :HDN

� [[[[ [[�� � 6SLNH ILOWHU LV VHW WR 0HGLXP

� [[[[ [[�� � 6SLNH ILOWHU LV VHW WR 6WURQJ

� [[[[ [�[[ � 6ORSH ILOWHU LV RQ

� [[[[ �[[[ � 6HFWRU WUDFNLQJ RU 5REXVW %RWWRP 'HWHFWLRQ �(0
����� LV RQ

� �[[� [[[[ � 5DQJH JDWHV KDYH 1RUPDO VL]H

� �[[� [[[[ � 5DQJH JDWHV DUH /DUJH

� �[[� [[[[ � 5DQJH JDWHV DUH 6PDOO

� [[�[ [[[[ � $HUDWLRQ ILOWHU LV RQ

� [�[[ [[[[ � ,QWHUIHUHQFH ILOWHU LV RQ

1RWH �

7KH XVHG DEVRUSWLRQ FRHIILFLHQW VKRXOG EH GHULYHG IURP WKH
VHDEHG LPDJH RU FHQWUDO EHDPV HFKRJUDP GDWDJUDP LI LW LV
DXWRPDWLFDOO\ XSGDWHG ZLWK FKDQJLQJ GHSWK�

1RWH �

7KH VRXQG VSHHG �DW WKH WUDQVGXFHU GHSWK� VRXUFH LGHQWLILHU LV
XVHG DV IROORZV �

� ���� ���� � )URP UHDO WLPH VHQVRU

� ���� ���� � 0DQXDOO\ HQWHUHG E\ RSHUDWRU

� ���� ���� � ,QWHUSRODWHG IURP FXUUHQWO\ XVHG VRXQG VSHHG
SURILOH

1RWH �

7KH EHDPVSDFLQJ LGHQWLILHU LV XVHG DV IROORZV�

� ���� ���� � 'HWHUPLQHG E\ EHDPZLGWK �))7 EHDPIRUPHU RI
(0 �����

� ���� ���� � (TXLGLVWDQW

� ���� ���� � (TXLDQJOH

� ���� ���� � (TXLDQJOH DURXQG QDGLU� HTXLGLVWDQW IXUWKHU RXW

1RWH �

7KH \DZ DQG SLWFK VWDELOL]DWLRQ LGHQWLILHU LV VHW DV IROORZV�

� [[[[ [[�� � 1R \DZ VWDELOL]DWLRQ

� [[[[ [[�� � <DZ VWDELOL]DWLRQ WR VXUYH\ OLQH KHDGLQJ

� [[[[ [[�� � <DZ VWDELOL]DWLRQ WR PHDQ YHVVHO KHDGLQJ

� [[[[ [[�� � <DZ VWDELOL]DWLRQ WR PDQXDOO\ HQWHUHG KHDGLQJ

� �[[[ [[[[ � 3LWFK VWDELOL]DWLRQ LV RQ�



.RQJVEHUJ 6LPUDG (0 6HULHV

�� ����������� � )

1RWH �

3RUW VZDWKZLGWK DQG FRYHUDJHZDV LQ HDUOLHU YHUVLRQV WKH VXPRI
SRUW DQG VWDUERDUG

���� ,QVWDOODWLRQ SDUDPHWHUV
7KLV GDWDJUDP LV DQ$6&,, GDWDJUDP H[FHSW IRU WKH KHDGHU ZKLFK
LV IRUPHGDV LQ DOO RWKHU RXWSXWGDWDJUDPV� 7KHGDWDJUDP LV LVVXHG
DV D VWDUW GDWDJUDP ZKHQ ORJJLQJ LV VZLWFKHG RQ DQG DV D VWRS
GDWDJUDPZKHQ ORJJLQJ LV WXUQHG RII� L�H� DW WKH VWDUW DQG HQG RI D
VXUYH\ OLQH� ,W PD\ DOVR EH VHQW WR D UHPRWH SRUW DV DQ LQIRUPDWLRQ
GDWDJUDP� ,W LV XVXDOO\ IROORZHG E\ D VRXQG VSHHG SURILOH
GDWDJUDP�

,Q WKHGDWDJUDPDOO$6&,, ILHOGV VWDUWZLWKDXQLTXH WKUHHFKDUDFWHU
LGHQWLILHU IROORZHG E\ ´ µ� 7KLV VKRXOG EH XVHG ZKHQ VHDUFKLQJ
IRU D VSHFLILF ILHOG DV WKH SRVLWLRQ RI D ILHOGZLWKLQ WKH GDWDJUDP LV
QRW JXDUDQWHHG� 7KH QXPEHU RU FKDUDFWHU SDUW IROORZLQJ LV LQ D
YDULDEOH IRUPDW ZLWK D PLQXV VLJQ DQG GHFLPDO SRLQW LI QHHGHG�
DQG ZLWK ´�µ DV WKH ILHOG GHOLPLWHU� 7KH IRUPDW PD\ DW DQ\ WLPH
ODWHU EH H[SDQGHG ZLWK WKH DGGLWLRQ RI QHZ ILHOGV DW DQ\ SODFH LQ
WKH GDWDJUDP�

)RU WKH (0 ���� WKH WUDQVGXFHU � GDWD DUH IRU WKH 6RQDU +HDG DQG
WKH WUDQVGXFHU � GDWD DUH IRU WKH VHFRQG 6RQDU +HDG RI DQ (0
����'� )RU RWKHU QHZ (0 V\VWHPV ZLWK VHSDUDWH WUDQVPLW DQG
UHFHLYH WUDQVGXFHUV� WUDQVGXFHU � UHIHUV WR WKH WUDQVPLW
WUDQVGXFHU� DQG WUDQVGXFHU � UHIHUV WR WKH UHFHLYH WUDQVGXFHU�

'DWD 'HVFULSWLRQ ([DPSOH )RUPDW 9DOLG UDQJH 1RWH
1XPEHU RI E\WHV LQ GDWDJUDP ��� �8 ��� �
6WDUW LGHQWLILHU  67; $OZD\V ��K �8 ��� ���
7\SH RI GDWDJUDP  , RU L�QVWDOODWLRQ
SDUDPHWHUV� RU U�HPRWH LQIRUPDWLRQ�

6WDUW  ���K
6WRS  ���K
5HPRWH LQIR  
��K

�8 ��� ���

(0 PRGHO QXPEHU (0 ����  
����

�8 ��� ���

'DWH  \HDU
����� � PRQWK
��� � GD\ )HE ��� ����  
��������

�8 ��� ���

7LPH VLQFH PLGQLJKW LQ PLOOLVHFRQGV ������������  
��������

�8 � WR
��������

���

6XUYH\ OLQH QXPEHU ��� �8 � WR ����� ���
6\VWHP VHULDO QXPEHU ��� �8 ��� ��� ���
6HULDO QXPEHU RI VHFRQG VRQDU KHDG ��� �8 ��� ��� ���
:DWHU OLQH YHUWLFDO ORFDWLRQ LQ P :/= [�[� $6&,, ��� ���
6\VWHP PDLQ KHDG VHULDO QXPEHU 60+ [�[� $6&,, ��� ��� �
+XOO 8QLW +81 [ $6&,, � RU � ���
+XOO 8QLW WLOW RIIVHW +87 [�[ $6&,, ��� ���



'DWDJUDP IRUPDWV

������������� � )

'DWD 'HVFULSWLRQ 1RWH9DOLG UDQJH)RUPDW([DPSOH
7UDQVGXFHU � YHUWLFDO ORFDWLRQ LQ P 6�= [�[� $6&,, ��� ���
7UDQVGXFHU � DORQJ ORFDWLRQ LQ P 6�; [�[� $6&,, ��� ���
7UDQVGXFHU � DWKZDUW ORFDWLRQ LQ P 6�< [�[� $6&,, ��� ���
7UDQVGXFHU � KHDGLQJ LQ GHJUHHV 6�+ [�[� $6&,, ��� ���
7UDQVGXFHU � UROO LQ GHJUHHV UH KRUL]RQWDO 6�5 [�[� $6&,, ��� ���
7UDQVGXFHU � SLWFK LQ GHJUHHV 6�3 [�[� $6&,, ��� ���
7UDQVGXFHU � QR RI PRGXOHV 6�1 [��� ���[� $6&,, ��� ���
7UDQVGXFHU � YHUWLFDO ORFDWLRQ LQ P 6�= [�[� $6&,, ��� ���
7UDQVGXFHU � DORQJ ORFDWLRQ LQ P 6�; [�[� $6&,, ��� ���
7UDQVGXFHU � DWKZDUW ORFDWLRQ LQ P 6�< [�[� $6&,, ��� ���
7UDQVGXFHU � KHDGLQJ LQ GHJUHHV 6�+ [�[� $6&,, ��� ���
7UDQVGXFHU � UROO LQ GHJUHHV UH KRUL]RQWDO 6�5 [�[� $6&,, ��� ���
7UDQVGXFHU � SLWFK LQ GHJUHHV 6�3 [�[� $6&,, ��� ���
7UDQVGXFHU � QR RI PRGXOHV 6�1 [��� ���[� $6&,, ��� ���
6\VWHP �VRQDU KHDG �� JDLQ RIIVHW *2� [�[� $6&,, ��� ���
6RQDU KHDG � JDLQ RIIVHW *2� [�[� $6&,, ��� ���
2XWHU EHDP RIIVHW 2%2 [�[ $6&,, ��� ���
+LJK�/RZ )UHTXHQF\ *DLQ 'LIIHUHQFH )*' [�[ $6&,, ��� ���
7UDQVPLWWHU �VRQDU KHDG QR�� VRIWZDUH
YHUVLRQ

769 F��� ���F� $6&,, ��� �

5HFHLYHU �VRQDU KHDG �� VRIWZDUH YHUVLRQ 569 F��� ���F� $6&,, ��� �
%63 VRIWZDUH YHUVLRQ %69 F��� ���F� $6&,, ��� �
3URFHVVLQJ XQLW VRIWZDUH YHUVLRQ 369 F��� ���F� $6&,, ��� �
2SHUDWRU VWDWLRQ VRIWZDUH YHUVLRQ 269 F��� ���F� $6&,, ��� �
'DWDJUDP IRUPDW YHUVLRQ '69 F��� ���F� $6&,, ��� �
'HSWK VHQVRU WLPH GHOD\ LQ PLOOLVHF '6' [��� ���[� $6&,, ��� ���
'HSWK VHQVRU RIIVHW '62 [�[� $6&,, ��� ���
'HSWK VHQVRU VFDOH IDFWRU '6) [�[� $6&,, ��� ���
'HSWK VHQVRU KHDYH '6+ DD� $6&,, ,1 RU 1, �
$FWLYH SRVLWLRQ V\VWHP QXPEHU $36 [� $6&,, � WR � �
3RVLWLRQ V\VWHP � PRWLRQ FRPSHQVDWLRQ 3�0 [� $6&,, � RU � �
3RVLWLRQ V\VWHP � WLPH VWDPS XVHG 3�7 [� $6&,, � RU � �
3RVLWLRQ V\VWHP � YHUWLFDO ORFDWLRQ LQ P 3�= [�[� $6&,, ��� ���
3RVLWLRQ V\VWHP � DORQJ ORFDWLRQ LQ P 3�; [�[� $6&,, ��� ���
3RVLWLRQ V\VWHP � DWKZDUW ORFDWLRQ LQ P 3�< [�[� $6&,, ��� ���
3RVLWLRQ V\VWHP � WLPH GHOD\ LQ VHFRQGV 3�' [�[� $6&,, ��� ���
3RVLWLRQ V\VWHP � JHRGHWLF GDWXP 3�* F��� ���F� $6&,, ��� ���
3RVLWLRQ V\VWHP � PRWLRQ FRPSHQVDWLRQ 3�0 [� $6&,, � RU � �
3RVLWLRQ V\VWHP � WLPH VWDPS XVH 3�7 [� $6&,, � RU � �
3RVLWLRQ V\VWHP � YHUWLFDO ORFDWLRQ LQ P 3�= [�[� $6&,, ��� ���
3RVLWLRQ V\VWHP � DORQJ ORFDWLRQ LQ P 3�; [�[� $6&,, ��� ���
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'DWD 'HVFULSWLRQ 1RWH9DOLG UDQJH)RUPDW([DPSOH
3RVLWLRQ V\VWHP � DWKZDUW ORFDWLRQ LQ P 3�< [�[� $6&,, ��� ���
3RVLWLRQ V\VWHP � WLPH GHOD\ LQ VHFRQGV 3�' [�[� $6&,, ��� ���
3RVLWLRQ V\VWHP � JHRGHWLF GDWXP 3�* F��� ���F� $6&,, ��� ���
3RVLWLRQ V\VWHP � PRWLRQ FRPSHQVDWLRQ 3�0 [� $6&,, � RU � �
3RVLWLRQ V\VWHP � WLPH VWDPS XVH 3�7 [� $6&,, � RU � �
3RVLWLRQ V\VWHP � YHUWLFDO ORFDWLRQ LQ P 3�= [�[� $6&,, ��� ���
3RVLWLRQ V\VWHP � DORQJ ORFDWLRQ LQ P 3�; [�[� $6&,, ��� ���
3RVLWLRQ V\VWHP � DWKZDUW ORFDWLRQ LQ P 3�< [�[� $6&,, ��� ���
3RVLWLRQ V\VWHP � WLPH GHOD\ LQ VHFRQGV 3�' [�[� $6&,, ��� ���
3RVLWLRQ V\VWHP � JHRGHWLF GDWXP 3�* F��� ���F� $6&,, ��� ���
3RVLWLRQ V\VWHP � RQ VHULDO OLQH RU (WKHUQHW 3�6 [� $6&,, � IRU

(WKHUQHW
���

0RWLRQ VHQVRU � YHUWLFDO ORFDWLRQ LQ P 06= [�[� $6&,, ��� ���
0RWLRQ VHQVRU � DORQJ ORFDWLRQ LQ P 06; [�[� $6&,, ��� ���
0RWLRQ VHQVRU � DWKZDUW ORFDWLRQ LQ P 06< [�[� $6&,, ��� ���
0RWLRQ VHQVRU � UROO UHIHUHQFH SODQH 053 DD� $6&,, +2 RU 53 ���
0RWLRQ VHQVRU � WLPH GHOD\ LQ PLOOLVHFRQGV 06' [��� ���[� $6&,, ��� ���
0RWLRQ VHQVRU � UROO RIIVHW LQ GHJUHHV 065 [�[� $6&,, ��� ���
0RWLRQ VHQVRU � SLWFK RIIVHW LQ GHJUHHV 063 [�[� $6&,, ��� ���
0RWLRQ VHQVRU � KHDGLQJ RIIVHW LQ GHJUHHV 06* [�[� $6&,, ��� ���
0RWLRQ VHQVRU � YHUWLFDO ORFDWLRQ LQ P 16= [�[� $6&,, ��� �
0RWLRQ VHQVRU � DORQJ ORFDWLRQ LQ P 16; [�[� $6&,, ��� �
0RWLRQ VHQVRU � DWKZDUW ORFDWLRQ LQ P 16< [�[� $6&,, ��� �
0RWLRQ VHQVRU � UROO UHIHUHQFH SODQH 153 DD� $6&,, +2 RU 53 �
0RWLRQ VHQVRU � WLPH GHOD\ LQ PLOOLVHFRQGV 16' [��� ���[� $6&,, ��� �
0RWLRQ VHQVRU � UROO RIIVHW LQ GHJUHHV 165 [�[� $6&,, ��� �
0RWLRQ VHQVRU � SLWFK RIIVHW LQ GHJUHHV 163 [�[� $6&,, ��� �
0RWLRQ VHQVRU � KHDGLQJ RIIVHW LQ GHJUHHV 16* [�[� $6&,, ��� �
*\URFRPSDVV KHDGLQJ RIIVHW LQ GHJUHHV *&* [�[� $6&,, ��� ���
5ROO VFDOLQJ IDFWRU 0$6 [�[� $6&,, ��� ���
7UDQVGXFHU GHSWK VRXQG VSHHG VRXUFH 6+& [ $6&,, � RU � �
$FWLYH KHDGLQJ VHQVRU $+6 [� $6&,, � WR � ���
$FWLYH UROO VHQVRU $52 [� $6&,, � WR � ���
$FWLYH SLWFK VHQVRU SRUW QR $3, [� $6&,, � WR � ���
$FWLYH KHDYH VHQVRU SRUW QR $+( [� $6&,, � WR � ���
&DUWRJUDSKLF SURMHFWLRQ &35 DDD� $6&,, ��� ���
5HVSRQVLEOH RSHUDWRU 523 F��� ���F� $6&,, ��� ���
6XUYH\ LGHQWLILHU 6,' F��� ���F� $6&,, ��� ���
6XUYH\ OLQH LGHQWLILHU �SODQQHG OLQH QR� 3// [��� ���[� $6&,, ��� ���
&RPPHQW &20 F��� ���F� $6&,, ��� ���



'DWDJUDP IRUPDWV

������������� � )

'DWD 'HVFULSWLRQ 1RWH9DOLG UDQJH)RUPDW([DPSOH
6SDUH E\WH LI UHTXLUHG WR JHW HYHQ OHQJWK $OZD\V � LI

XVHG
�����8 ��� ���

(QG LGHQWLILHU  (7; $OZD\V ��K �8 ��� ���
&KHFN VXP RI GDWD EHWZHHQ 67; DQG (7; �8 ��� ���

1RWH �

6HULDO QXPEHU RI KHDG QR � LI WKDW KHDG LV WKH RQO\ RQH LQ XVHZLWK
WKH(0����'� RWKHUZLVH WKH VHULDO QXPEHU RI KHDGQR � LQ WKH(0
����' RU WKH RQO\ KHDG LQ WKH (0 �����

1RWH �

$ YHUVLRQ QXPEHU LV JLYHQ DV � DOSKDQXPHULFDO ILHOGV VHSDUDWHG
E\ GHFLPDO SRLQWV� SOXV GDWH DV \\PPGG �IRU H[DPSOH �������
��������

1RWH �

,1  WKH KHDYH RI DQ XQGHUZDWHU YHKLFOH LV SUHVXPHG WR EH
PHDVXUHG E\ WKH YHKLFOH·V GHSWK VHQVRU DQG WKH KHDYH VHQVRU
LQSXW LV QRW XVHG E\ V\VWHP�

1RWH �

�  WKH SRVLWLRQV DUH PRWLRQ FRPSHQVDWHG

�  WKH SRVLWLRQV DUH QRW PRWLRQ FRPSHQVDWHG

1RWH �

�  WKH V\VWHP KDV XVHG LWV RZQ WLPH VWDPS IRU WKH YDOLG WLPH RI
WKH SRVLWLRQV

�  WKH V\VWHP KDV XVHG WKH WLPH VWDPS RI WKH SRVLWLRQ LQSXW
GDWDJUDP �H[WHUQDO WLPH��

1RWH �

,I HQWULHV IRU D VHFRQG PRWLRQ VHQVRU DUH QRW LQFOXGHG DOWKRXJK
WZR VHQVRUV DUH EHLQJ XVHG� WKH\ DUH SUHVXPHG WR KDYH WKH VDPH
SDUDPHWHUV�

1RWH �

3RVLWLRQ V\VWHP QXPEHU ���

1RWH �

�  VRXQG VSHHG LV WDNHQ IURP PDQXDO HQWU\�

�  VRXQG VSHHG LV WDNHQ IURP FXUUHQW SURILOH�



.RQJVEHUJ 6LPUDG (0 6HULHV
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%ODQN SDJH
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