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3OHDVH UHDG WKLV PDQXDO FDUHIXOO\ DQG EH VXUH \RX XQGHUVWDQG WKH LQIRUPDWLRQ SURYLGHG EHIRUH DWWHPSWLQJ
WR SURJUDP FRPPXQLFDWLRQV LQ 20521 QHWZRUNV�

:$51,1* )DLOXUH WR UHDG DQG XQGHUVWDQG WKH LQIRUPDWLRQ SURYLGHG LQ WKLV PDQXDO PD\ UHVXOW LQ
SHUVRQDO LQMXU\ RU GHDWK� GDPDJH WR WKH SURGXFW� RU SURGXFW IDLOXUH� 3OHDVH UHDG HDFK
VHFWLRQ LQ LWV HQWLUHW\ DQG EH VXUH \RX XQGHUVWDQG WKH LQIRUPDWLRQ SURYLGHG LQ WKH VHFWLRQ
DQG UHODWHG VHFWLRQV EHIRUH DWWHPSWLQJ DQ\ RI WKH SURFHGXUHV RU RSHUDWLRQV JLYHQ�

6HFWLRQ � GHVFULEHV WKH VWUXFWXUH DQG XVH RI ),16 FRPPDQGV�

6HFWLRQ � GHVFULEHV FRPPDQGV WKDW FDQ EH DGGUHVVHG WR &9�VHULHV 3&V�

6HFWLRQ � GHVFULEHV FRPPDQGV WKDW FDQ EH DGGUHVVHG WR &�VHULHV 3&V�

6HFWLRQ � GHVFULEHV FRPPDQGV WKDW FDQ EH DGGUHVVHG WR 6<60$& 1(7 /LQN 8QLWV�

6HFWLRQ � GHVFULEHV FRPPDQGV WKDW FDQ EH DGGUHVVHG WR 6<60$& /,1. 8QLWV DQG 6XSSRUW %RDUGV�

6HFWLRQ � GHVFULEHV FRPPDQGV WKDW FDQ EH DGGUHVVHG WR 3HUVRQDO &RPSXWHU 8QLWV�

6HFWLRQ � GHVFULEHV FRPPDQGV WKDW FDQ EH DGGUHVVHG WR %$6,& 8QLWV�

6HFWLRQ � GHVFULEHV UHVSRQVH FRGHV� ZKLFK DUH UHWXUQHG ZLWK UHVSRQVHV WR ),16 FRPPDQGV WR LQGLFDWH
WKH UHVXOW RI ),16 FRPPDQG H[HFXWLRQ�

$SSHQGL[ $ SURYLGHV D OLVW RI ),16 FRPPDQGV DQG VKRZV WKH GHVWLQDWLRQV WKDW VXSSRUW HDFK FRPPDQG�



�

6(&7,21 �
,QWURGXFWLRQ

7KLV VHFWLRQ H[SODLQV WKH VWUXFWXUH RI WKH ),16 FRPPDQG V\VWHPV XVHG WR FRPPXQLFDWH LQ 6<60$&1(7 /LQN� 6<60$&
/,1.� DQG +RVW /LQN 6\VWHPV�

��� ),16 &RPPDQGV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPPXQLFDWLRQV 5DQJH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'HVWLQDWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'HVWLQDWLRQV DQG &RPPDQGV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD )RUPDWV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 1HWZRUN 'LIIHUHQFHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RPPDQG�5HVSRQVH 7UDQVPLVVLRQ 'DWD �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� +RVW /LQN &RPPXQLFDWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� &RPPDQG )RUPDW �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HVSRQVH %ORFN )RUPDW �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� )UDPH &KHFNVXP &DOFXODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 6<60$& 1(7 DQG 6<60$& /,1. &RPPXQLFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3DUDPHWHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD )RUPDWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� ),16 &RPPDQGV
7KHUH DUH WZR FRPPDQG V\VWHPV WKDW FDQ EH XVHG IRU FRPPXQLFDWLRQV ZLWK &9�
VHULHV 3&V� 7KH ILUVW V\VWHP LV WKH &�VHULHV FRPPDQG V\VWHP� ZKLFK FDQ EH
XVHG ZLWKLQ DQ\ RQH ORFDO QHWZRUN� 7KH RWKHU V\VWHP LV WKH &9�VHULHV FRPPDQG
V\VWHP� ZKLFK XVHV ),16 FRPPDQGV�

7KH VWUXFWXUH RI &�VHULHV FRPPDQGV� DOVR FDOOHG &�PRGH FRPPDQGV� GLIIHUV
GHSHQGLQJ RQ WKH W\SH RI QHWZRUN LQ ZKLFK WKH\ DUH XVHG� DQG WKXV GR QRW DOORZ
FRPPXQLFDWLRQV WR UHPRWH QHWZRUNV� ),16 FRPPDQGV� DOVR FDOOHG &9�PRGH
FRPPDQGV� GR DOORZ LQWHUQHWZRUN FRPPXQLFDWLRQV EHWZHHQ QHWZRUN 3&V RU
FRPSXWHU QRGHV� 7KLV PDQXDO GHVFULEHV WKH ),16 FRPPDQG V\VWHP�

)XQFWLRQDO 1DPHV 7KH 6<60$& 1(7 /LQN 6\VWHP DQG 6<60$& /,1. 6\VWHP XVH GLIIHUHQW
QDPHV WR GHVFULEH WKH FRPPDQG�UHVSRQVH IXQFWLRQDOLW\ XVHG IRU ),16 FRP�
PDQGV� 6<60$&1(7 /LQN 6\VWHPV FDOO WKLV IXQFWLRQDOLW\ WKH GDWDJUDP VHUYLFH�
6<60$& /,1. 6\VWHPV FDOO LW WKH PHVVDJH VHUYLFH� $OWKRXJK GLIIHUHQW QDPHV
DUH XVHG� WKH FRPPDQG VWUXFWXUH LV LGHQWLFDO IRU ERWK 6\VWHPV�

*DWHZD\ $ JDWHZD\ LV D QRGH WKDW DOORZV FRPPXQLFDWLRQV WR EH WUDQVIHUUHG EHWZHHQ WZR
QHWZRUNV� 7KHUH DUH EDVLFDOO\ WZR W\SHV RI JDWHZD\V� �� D 3& RU FRPSXWHU QRGH
WKDW LV DPHPEHU RI WZR QHWZRUNV �L�H�� WKDW KDV WZR QHWZRUN /LQN8QLWV RU 6XSSRUW
%RDUGV� DQG �� D %ULGJH� ZKLFK LV D 8QLW VSHFLILFDOO\ GHVLJQHG WR IXQFWLRQ DV D
JDWHZD\�

����� &RPPXQLFDWLRQV 5DQJH
8VLQJ ),16 FRPPDQGV� D QHWZRUN QRGH FDQ FRPPXQLFDWH ZLWK QRGHV RQ WKUHH
QHWZRUN OHYHOV� QRGHV RQ D ORFDO QHWZRUN� QRGHV RQ QHWZRUNV FRQQHFWHG GLUHFWO\
YLD D JDWHZD\� DQG QRGHV RQ QHWZRUNV VHSDUDWHG E\ RQH RWKHU QHWZRUN �L�H�� FRQ�
QHFWHG YLD WZR JDWHZD\V��

)RU H[DPSOH� LQ WKH IROORZLQJ GLDJUDP 3&V �D� DQG �E� FDQ FRPPXQLFDWH ZLWK
HDFK RWKHU� EXW 3&V �D� DQG �F� FDQQRW� $ GLUHFWO\ OLQN EHWZHHQ D 3& DQG D KRVW
FRPSXWHU YLD D+RVW /LQN 6\VWHP� KRZHYHU� LV QRW FRXQWHG DV D QHWZRUN DQG WKXV
3& �D� DQG KRVW FRPSXWHU �G� FDQ DOVR FRPPXQLFDWH ZLWK HDFK RWKHU�
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�G� WR �D�
617 �6<60$& 1(7 /LQN 8QLW
6/. �6<60$& /,1. 8QLW
6/.�16% �6<60$& /,1. 6XSSRUW

%RDUG

&DQQRW FRPPXQLFDWH ZLWK QRGHV
RQ �WK QHWZRUN OHYHO�

),16 &RPPDQGV 6HFWLRQ ���
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����� 'HVWLQDWLRQV
),16 FRPPDQGV XVH D FRPPDQG�UHVSRQVH V\VWHP LQ ZKLFK D FRPPDQG LV VHQW
DORQJ ZLWK SDUDPHWHUV �LQFOXGLQJ WKH GHVWLQDWLRQ QRGH� DQG D UHVSRQVH LV UH�
WXUQHG E\ WKH GHVWLQDWLRQ QRGH� ,W LV DOVR SRVVLEOH WR VSHFLI\ FRPPDQG SDUDPH�
WHUV VR WKDW D UHVSRQVH LV QRW UHWXUQHG LI RQH LV QRW QHHGHG� &RPPDQGV FDQ DOVR
EH EURDGFDVW ORFDOO\� L�H�� VHQW WR HYHU\ QRGH RQ D ORFDO QHWZRUN�

,QWHUQRGH &RPPXQLFDWLRQV &RPPXQLFDWLRQV DUH SRVVLEOHZLWK D3&� FRPSXWHU� RU &38%XV8QLW DW D VSHFLILF
QRGH RQ D VSHFLILF QHWZRUN E\ VSHFLI\LQJ WKH QHWZRUN DGGUHVV� QRGH QXPEHU�
DQG XQLW DGGUHVV RI WKH GHVWLQDWLRQ� DV VKRZQ LQ WKH IROORZLQJ LOOXVWUDWLRQ�
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&RPPDQGV

,%0 3&�$7
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FRPSDWLEOH

617 �6<60$& 1(7 /LQN 8QLW
6/. �6<60$& /,1. 8QLW
6/.�16% �6<60$& /,1. 6XSSRUW %RDUG

5HVSRQVHV

%URDGFDVWLQJ ,I )) �GHFLPDO ���� LV VSHFLILHG DV WKH GHVWLQDWLRQ QRGH QXPEHU� D FRPPDQG ZLOO
EH EURDGFDVW WR DOO QRGHV RQ WKH GHVLJQDWHG QHWZRUN� 5HVSRQVHV DUH QRW UH�
WXUQHG IRU EURDGFDVW FRPPXQLFDWLRQV�
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617 �6<60$& 1(7 /LQN 8QLW
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6/.�16% �6<60$& /,1. 6XSSRUW %RDUG
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),16 &RPPDQGV 6HFWLRQ ���
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8QLW $GGUHVVHV 8QLW DGGUHVVHV DUH XVHG WR GHVLJQDWH WKH DFWXDO 8QLWV WKDW DUH WR SDUWLFLSDWH LQ
),16 FRPPXQLFDWLRQV� 8QLW DGGUHVVHV DUH UHTXLUHG EHFDXVH FRPPXQLFDWLRQV
DUH SRVVLEOH ZLWK PRUH WKDQ RQH 8QLW DW HDFK QRGH�
:KHQ D QHWZRUN QRGH LV RFFXSLHG E\ D 3&� FRPPXQLFDWLRQV DUH SRVVLEOH ZLWK
WKH 3&·V &38 RU ZLWK D &38 %XV 8QLW PRXQWHG WR WKH 3&� 7KH XQLW DGGUHVVHV
XVHG WR GLVWLQJXLVK EHWZHHQ WKHVH DUH JLYHQ LQ WKH IROORZLQJ WDEOH�

'HVWLQDWLRQ 8QLW DGGUHVV

3&·V &38 ��

&38 %XV 8QLWV �VHH QRWH �� �� � XQLW QXPEHU RU )( �VHH QRWH ��

1RWH �� &RPPXQLFDWLRQV DUH SRVVLEOH ZLWK WKH IROORZLQJ &38 %XV 8QLWV� 6<60$&
1(7 /LQN 8QLWV� 6<60$& /,1. 8QLWV� 6<60$& %86�� 8QLWV� 3HUVRQDO
&RPSXWHU 8QLWV� DQG %$6,& 8QLWV�

�� )( LV XVHG IRU 6<60$& 1(7 /LQN DQG 6<60$& /,1. 8QLWV WR VSHFLI\ WKH
8QLW DFWXDOO\ FRQQHFWLQJ WKH GHVWLQDWLRQ QRGH WR WKH QHWZRUN DQG FDQ EH
XVHG WR FRPPXQLFDWH ZLWK VXFK 8QLWV ZLWKRXW KDYLQJ WR ZRUU\ DERXW XQLW
QXPEHUV�

:KHQ D QHWZRUN QRGH LV RFFXSLHG E\ DQ ,%03&�$7 RU FRPSDWLEOH FRQQHFWHG YLD
D 6<60$& /,1. 6XSSRUW %RDUG� WKH XQLW DGGUHVVHV JLYHQ LQ WKH IROORZLQJ WDEOH
DUH XVHG�

'HVWLQDWLRQ 8QLW DGGUHVV

8VHU DSSOLFDWLRQ RQ WKH FRPSXWHU ��

6<60$& /,1. 6XSSRUW %RDUG �� RU )( �VHH QRWH ��

1RWH �� 7KH XQLW QXPEHU RI WKH 6<60$& /,1. 6XSSRUW %RDUG LV IL[HG DW �� L�H�� ´��µ
LV �� SOXV WKH XQLW QXPEHU� )( LV XVHG WR VSHFLI\ WKH 8QLW DFWXDOO\ FRQQHFWLQJ
WKH GHVWLQDWLRQ QRGH WR WKH QHWZRUN� L�H�� WKH 6<60$& /,1. 6XSSRUW %RDUG�
ZLWKRXW UHJDUG WR WKH XQLW QXPEHU�

�� 8VHU DSSOLFDWLRQV PXVW EH ZULWWHQ WR UHWXUQ UHVSRQVHV LI GHVLUHG RU FRP�
PDQGV PXVW EH VHW ZLWKRXW UHTXHVWV IRU UHVSRQVHV�

����� 'HVWLQDWLRQV DQG &RPPDQGV
7KH DFWXDO IXQFWLRQ RI D FRPPDQG FDQ YDU\ ZLWK WKH GHVWLQDWLRQ WR ZKLFK WKH
FRPPDQG LV VHQW� )RU H[DPSOH� FRPPDQG FRGH �� �� ZKHQ VHQW WR D 3& ZLOO
FKDQJH WKH RSHUDWLQJ PRGH IURP 581 WR 352*5$0� EXW ZKHQ VHQW WR D 6<6�
0$& /,1. 8QLW ZLOO VWRS D GDWD OLQN� 7KH SDUDPHWHUV DQG GDWD SURYLGHG IRU D
FRPPDQG DQG WKRVH UHWXUQHG LQ WKH UHVSRQVH FDQ DOVR GLIIHU GHSHQGLQJ RQ WKH
GHVWLQDWLRQ RI WKH FRPPDQG� <RXPXVW WKHUHIRUH DOZD\V EH DZDUH RI WKH VSHFLILF
GHVWLQDWLRQ WR ZKLFK WKH FRPPDQG LV EHLQJ VHQW WR XVH FRPPDQGV FRUUHFWO\� $
WDEOH RI ),16 FRPPDQGV DQG WKHLU GHVWLQDWLRQV LV SURYLGHG LQ $SSHQGL[ $ ),16
&RPPDQG /LVW�

1RWH $OWKRXJK FRPPDQGV FDQ EH VHQW WR DQG IURP XVHU DSSOLFDWLRQV LQ ,%0 3&�$7 RU
FRPSDWLEOHV� DOO SURJUDPPLQJ IRU FRPPDQGV DQG UHVSRQVHV PXVW EH ZULWWHQ
LQWR XVHU DSSOLFDWLRQV�

����� 'DWD )RUPDWV
7KH W\SH RI GDWD WKDW HDFK QHWZRUN FDQ KDQGOH YDULHV DV VKRZQ LQ WKH IROORZLQJ
WDEOH� 7KLV PDQXDO VKRZV PDLQO\ ELQDU\ FRGHV �H[SUHVVHG LQ KH[DGHFLPDO��

6<60$& 1(7 /LQN 6\VWHP 6<60$& /,1. 6\VWHP +RVW /LQN 6\VWHP

%LQDU\ RU $6&,, �VHH QRWH� %LQDU\ RQO\ $6&,, RQO\

1RWH 6<60$& 1(7 /LQN 6\VWHPV FDQ EH VHW WR KDQGOH HLWKHU ELQDU\ GDWD RU $6&,,
GDWD� EXW QRW ERWK� ,I KLJK�VSHHG RU KLJK�TXDQWLW\ FRPPXQLFDWLRQV DUH UHTXLUHG�
XVH ELQDU\ FRPPXQLFDWLRQV� 7KH VHWWLQJ LVPDGH LQ WKH3& IURP WKH&966�5HIHU
WR WKH &966 2SHUDWLRQ 0DQXDOV IRU GHWDLOV�

),16 &RPPDQGV 6HFWLRQ ���
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%LQDU\ï$6&,, &RQYHUVLRQV (DFK E\WH RI ELQDU\ GDWD LV VSOLW LQWR WZR E\WHV RI $6&,,� HDFK RI ZKLFK UHSUHVHQWV
RQO\ FKDUDFWHU DV VKRZQ EHORZ�

�� �� �� ��

�� �$

´�µ ´�µ ´�µ ´$µ

%LQDU\ FRGH

$6&,,

�7ZR E\WHV RI KH[DGHFLPDO GDWD�

�)RXU E\WHV RI KH[DGHFLPDO GDWD�

:KHQ $6&,, LV XVHG IRU ),16 FRPPXQLFDWLRQV� WKH KH[DGHFLPDO FRGH� DQG QRW
WKH DFWXDO FKDUDFWHUV� DUH XVHG� )LOH QDPHV DUH RWKHU $6&,, GDWD DUH H[SUHVVHG
LQ KH[DGHFLPDO DV VKRZQ LQ WKH IROORZLQJ H[DPSOH�

([DPSOH� 7KH ILOH QDPH ´$6&,,�'$7µ LV UHSUHVHQWHG DV VKRZQ EHORZ�
$ 6 & , , B B B � ' $ 7

%LQDU\� �� �� �� �� �� �� �� �� �( �� �� ��
$6&,,

,Q &RPSXWHU� �����������������(������
,Q 3&� �� �� �� �� �� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� �� �� ��

��� 1HWZRUN 'LIIHUHQFHV
),16 FRPPDQGV FDQ EH XVHG IRU FRPPXQLFDWLRQV LQ WKUHH GLIIHUHQW W\SHV RI QHW�
ZRUN� +RVW /LQN� 6<60$& 1(7� DQG 6<60$& /,1.� 7KHVH DUH VKRZQ LQ WKH
IROORZLQJ GLDJUDP�
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6<60$&
/,1. QHWZRUN

6<60$&1(7
QHWZRUN

+RVW /LQN
QHWZRUN

+RVW
FRPSXWHU

617 �6<60$& 1(7 /LQN 8QLW
6/. �6<60$& /,1. 8QLW
6/.�16% �6<60$& /,1. 6XSSRUW %RDUG

7KH DUH VRPH GLIIHUHQFHV LQ FRPPXQLFDWLRQV GHSHQGLQJ RQ WKH W\SH RI QHWZRUN
WKH ),16 FRPPDQGV DUH XVHG LQ� 7KHVH GLIIHUHQFHV DUH OLVWHG LQ WKH IROORZLQJ
WDEOH�

1HWZRUN 'LIIHUHQFHV 6HFWLRQ ���



�

,WHP 6<60$& 1(7 6<60$& /,1. +RVW /LQN

&RGH �VHH QRWH �� %LQDU\ RU $6&,, %LQDU\ RQO\ $6&,, RQO\

0D[LPXP GDWD OHQJWK �VHH
QRWH ��

%LQDU\� ����� E\WHV

$6&,,� ��� E\WHV

��� E\WHV ��� E\WHV

%DXG UDWH � 0ESV � 0ESV ����� ����� ����� ����� RU
����� ESV

0D[LPXP QXPEHU RI
QRGHV

��� �VHH QRWH �� �� QRGHV 56����&� � QRGH RQO\

56����� �� QRGHV

'HVWLQDWLRQ QRGHV 3&V� ,%0 3&�$7
FRPSDWLEOHV� RU &38 %XV
8QLWV

3&V� ,%0 3&�$7
FRPSDWLEOHV� RU &38 %XV
8QLWV

3&V RQO\

1RWH �� $OO QRGHV ZLWKLQ DQ\ RQH QHWZRUN PXVW EH VHW WR WKH VDPH FRGH� 1HWZRUNV
FRQQHFWHG YLD JDWHZD\V PD\ XVH GLIIHUHQW FRGHV� L�H�� FRGH LV DXWRPDWLFDOO\
FRQYHUWHG DV QHFHVVDU\ LQ LQWHUQHWZRUN FRPPXQLFDWLRQV�

�� 7KLV LV WKH PD[LPXP OHQJWK IURP FRPPDQG FRGH WKURXJK WH[W IRU LQWHUQHW�
ZRUN FRPPXQLFDWLRQV� 6OLJKWO\ ORQJHU FRPPXQLFDWLRQV DUH SRVVLEOH LQ ORFDO
FRPPXQLFDWLRQV� 5HIHU WR WKH RSHUDWLRQ PDQXDOV IRU LQGLYLGXDO V\VWHPV IRU
GHWDLOV�

�� 1RW LQFOXGLQJ D /LQH 6HUYHU�

��� &RPPDQG�5HVSRQVH 7UDQVPLVVLRQ 'DWD
7KLV VHFWLRQ GHVFULEHV WKH VWUXFWXUH RI WKH KHDGHU GDWD XVHG IRU ),16 FRP�
PDQGV DQG UHVSRQVHV�
$OWKRXJK SDUDPHWHUV DUH XVHG WR GHVLJQDWH WKH VRXUFH� WKH GHVWLQDWLRQ� DQG RWK�
HU UHTXLUHG LQIRUPDWLRQ ZKHQ XVLQJ 3& LQVWUXFWLRQV �H�J�� &01'������ IRU QHW�
ZRUN FRPPXQLFDWLRQV �DQG WKXV DXWRPDWLFDOO\ JHQHUDWH D KHDGHU�� RWKHU 8QLWV
UHTXLUH WKDW D KHDGHU EHPDQXDOO\ DGGHG EHIRUH WKH FRPPDQG FRGH�5HIHU WR WKH
RSHUDWLRQPDQXDO IRU LQGLYLGXDO V\VWHPV WR GHWHUPLQH LI D KHDGHU LV UHTXLUHG� 7KH
KHDGHU IRUPDW GHVFULEHG EHORZ LV DWWDFKHG EHIRUH WKH FRPPDQG FRGH DQG WKH
RWKHU SDUDPHWHUV GHVFULEHG IRU LQGLYLGXDO FRPPDQGV LQ WKH UHVW RI WKLV PDQXDO�

&RPPDQG 'DWD 6WUXFWXUH

�� ��

,&) 569 *&7 '1$ '$� '$� 61$ 6$� 6$� 6,'

+HDGHU

&RPPDQG
FRGH

7H[W

5HVSRQVH 'DWD 6WUXFWXUH

�� ��

,&) 569 *&7 '1$ '$� '$� 61$ 6$� 6$� 6,'

+HDGHU

&RPPDQG
FRGH

7H[W5HVSRQVH
FRGH

'HWDLOV
,&) ,QIRUPDWLRQ FRQWURO ILHOG� ,QGLYLGXDO ELWV RI WKH ,&) DUH XVHG DV IROORZV�

� � � � � �

� � � � � � � �%LW

6HW WR ��

'DWD W\SH ��� FRPPDQG� �� UHVSRQVH�

5HVSRQVH VHWWLQJ ��� UHVSRQVH UHTXLUHG�
�� UHVSRQVH QRW UHTXLUHG�

*DWHZD\ XVDJH ��� GRQ·W XVH� �� XVH�� VHW WR ��

&RPPDQG�5HVSRQVH 7UDQVPLVVLRQ 'DWD 6HFWLRQ ���



�

569 5HVHUYHG� 6HW WR ���

*&7 *DWHZD\ FRXQW� 6HW WR ���

'1$ 'HVWLQDWLRQ QHWZRUN DGGUHVV� 6SHFLI\ ZLWKLQ WKH IROORZLQJ UDQJHV�
��� /RFDO QHWZRUN
�� WR �)� 5HPRWH QHWZRUN �� WR ��� GHFLPDO�

'$� 'HVWLQDWLRQ QRGH QXPEHU� 6SHFLI\ ZLWKLQ WKH IROORZLQJ UDQJHV�
�� WR �(� 1RGH QXPEHU LQ 6<60$& 1(7 QHWZRUN �� WR ��� GHFLPDO�
�� WR �(� 1RGH QXPEHU LQ 6<60$& /,1. QHWZRUN �� WR �� GHFLPDO�
))� %URDGFDVW WUDQVPLVVLRQ

'$� 'HVWLQDWLRQ XQLW DGGUHVV� 6SHFLI\ ZLWKLQ WKH IROORZLQJ UDQJHV�
��� 3& �&38�
)(� 6<60$& 1(7 /LQN 8QLW RU 6<60$& /,1. 8QLW FRQQHFWHG WR QHWZRUN
�� WR �)� &38 %XV 8QLW ��� � XQLW QXPEHU LQ KH[DGHFLPDO�

61$ 6RXUFH QHWZRUN DGGUHVV� 6SHFLI\ ZLWKLQ WKH IROORZLQJ UDQJHV�
��� /RFDO QHWZRUN
�� WR �)� 5HPRWH QHWZRUN �� WR ��� GHFLPDO�

6$� 6RXUFH QRGH QXPEHU� 6SHFLI\ ZLWKLQ WKH IROORZLQJ UDQJHV�
�� WR �(� 1RGH QXPEHU LQ 6<60$& 1(7 QHWZRUN �� WR ��� GHFLPDO�
�� WR �(� 1RGH QXPEHU LQ 6<60$& /,1. QHWZRUN �� WR �� GHFLPDO�
))� %URDGFDVW WUDQVPLVVLRQ

6$� 6RXUFH XQLW DGGUHVV� 6SHFLI\ ZLWKLQ WKH IROORZLQJ UDQJHV�
��� 3& �&38�
)(� 6<60$& 1(7 /LQN 8QLW RU 6<60$& /,1. 8QLW FRQQHFWHG WR QHWZRUN
�� WR �)� &38 %XV 8QLW ��� � XQLW QXPEHU LQ KH[DGHFLPDO�

6,' 6HUYLFH ,'� 8VHG WR LGHQWLI\ WKH SURFHVVLQJ JHQHUDWLQJ WKH WUDQVPLVVLRQ� 6HW WKH
6,' WR DQ\ QXPEHU EHWZHHQ �� DQG ))

1RWH 7KH XQLW DGGUHVV IRU D &38 %XV 8QLW LV �� �KH[DGHFLPDO� SOXV WKH XQLW QXPEHU
VHW RQ WKH IURQW SDQHO RI WKH &38 %XV 8QLW�

��� +RVW /LQN &RPPXQLFDWLRQV
7KH IROORZLQJ KHDGHU PXVW EH DWWDFKHG WR DOO ),16 FRPPDQGV DQG UHVSRQVHV
VHQW IURP D KRVW FRPSXWHU XVLQJ D +RVW /LQN 6\VWHP�

$OO FRPPDQGV DQG UHVSRQVHV LQ +RVW /LQN 6\VWHPV DUH WUDQVPLWWLQJ LQ $6&,,�
7ZR $6&,, FKDUDFWHUV UHSUHVHQWV RQH E\WH RI GDWD�

+RVW /LQN &RPPXQLFDWLRQV 6HFWLRQ ���
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1-4-1 Command Format
The command block format for CV-mode commands in Host Link Systems is
shown below. The entire length of each block must be 1,114 characters or less.
Commands blocks for longer commands must be split into frames.

@ x x F A x 8 0 0 0 0 2 x x x x

x x 0 0 0 0 0 0 x x x x x x

x x

Node no.
Response
delay

Header 
code

ICF RSV GCT DNA DA1

SNA SA1 SA2 SID Command code

FCS Terminator

DA2

* s

Text (1,080 characters
(540 bytes) or less)

Node Number The node number of the destination is input in BCD. The node number is set in
the PC Setup for CV-series PCs and is between 00 and 31.

Note The node number of the PC’s host interface is called the “unit number” in the PC
Setup and is functionally the same as the node number set on Host Link Units
and other network nodes.

Header Code Always use FA (ASCII 46, 41) as the header code for FINS commands.

Response Delay It is possible to specify the response delay of a PC in 10-ms increments. Select-
ing 0 through F in hexadecimal sets the time required for a PC to respond to the
host computer after the PC receives a command block from the host computer.
Example: 
If F (15 in decimal) is set, there will be a delay of 150 ms before the response is
sent.

ICF Set to 80 (ASCII 38, 30).

RSV Set to 00 (ASCII 30, 30).

GCT Set to 02 (ASCII 30, 32).

DNA, DA1, DA2 DNA, DA1, and DA2 specify the destination to which the data is sent.
DNA:  Set to 00 through 7F hexadecimal (0 to 127 decimal) to specify the net-
work address.
DA1:  Set to 01 through 3E hexadecimal to specify the node number. The node
number is between 01 and 7F (1 to 126 decimal) for SYSMAC NET Link Units,
between 01 and 3E (1 to 62 decimal) for SYSMAC LINK Units, and between 00
and 1F (0 to 31 decimal) for Host Link Units.
DA2:  Set the unit address. Set to 00 (ASCII 30, 30) to indicate the CPU. (The
host interface assumes it is communicating with the CPU.) The unit address is
not the same as the unit number (i.e., node number) set in the PC Setup.

SNA, SA1 Always set to 00 (ASCII 30, 30) to specify the local network and node number as
the source of the transmission.

SA2 Set to FC (ASCII 46, 43) to specify the unit address of the host interface. (Even if
00 (ASCII 30, 30) is set to indicate the CPU, it will be internally converted to FC.)
The unit address is not the same as the unit number (i.e., node number) set in the
PC Setup.

Host Link Communications Section 1-4



�

6,' 8VHG DV D FRXQWHU ZKHQ GDWD LV UHVHQW� 8VXDOO\ VHW WR �� �$6&,, ��� ����

&RPPDQG &RGH DQG 7H[W 3URYLGH WKH SURSHU FRPPDQG FRGH DQG WH[W IRU WKH GHVLUHG FRPPDQG�

)&6 7KH IUDPH FKHFN VHTXHQFH XVHG WR GHWHFW HUURUV FDXVHG E\ QRLVH� 5HIHU WR SDJH
�� IRU GHWDLOV�

7HUPLQDWRU $ FRGH GHVLJQDWLQJ WKH HQG RI WKH FRPPDQG RU UHVSRQVH� 8VH ´Uµ �$6&,, �$�
�'��

����� 5HVSRQVH %ORFN )RUPDW
7KH UHVSRQVH EORFN IRUPDW IRU &9�PRGH FRPPDQGV LQ +RVW /LQN 6\VWHPV LV
VKRZQ EHORZ� 7KH HQWLUH OHQJWK RI HDFK EORFN PXVW EH ����� FKDUDFWHUV RU OHVV�

# [ [ ) $ � � & � � � � � � � �

� � [ [ [ [ [ [ [ [ [ [ [ [

�

[ [

[ [ [ [

1RGH QR� +HDGHU
FRGH

,&) 569 *&7 '1$ '$�

61$ 6$� 6$� 6,' &RPPDQG FRGH

)&67H[W ������ FKDUDFWHUV
���� E\WHV� RU OHVV�

'$�

7HUPLQDWRU

5HVSRQVH FRGH

 U

1RGH 1XPEHU 7KH FRQWHQWV VHW LQ WKH FRPPDQG EORFN IRUPDW ZLOO EH UHWXUQHG�

+HDGHU &RGH 7KH FRQWHQWV VHW LQ WKH FRPPDQG EORFN IRUPDW ZLOO EH UHWXUQHG�

,&) 6HW WR &� �$6&,, ��� ��� �

569� *&7 7KH FRQWHQWV VHW LQ WKH FRPPDQG EORFN IRUPDW ZLOO EH UHWXUQHG�

'1$� '$� 7KH FRQWHQWV RI 61$ DQG 6$� VHW LQ WKH FRPPDQG EORFN IRUPDW ZLOO EH UHWXUQHG�

'$� 7KH QRGH QXPEHU WKDW KDV UHOD\HG WKH GDWD ZLOO EH UHWXUQHG�

61$� 6$�� 6$� 7KH FRQWHQWV RI '1$� '$�� DQG '$� VHW LQ WKH FRPPDQG EORFN IRUPDW ZLOO EH
UHWXUQHG�

6,' 7KH FRQWHQWV VHW LQ WKH FRPPDQG EORFN IRUPDW ZLOO EH UHWXUQHG�

7KH FRPPDQG FRGH� UHVSRQVH FRGH� DQG WH[W IRU WKH FRPPDQG WKDW KDV EHHQ
H[HFXWHG�

)&6 7KH IUDPH FKHFN VHTXHQFH XVHG WR GHWHFW HUURUV FDXVHG E\ QRLVH� 5HIHU WR SDJH
�� IRU GHWDLOV�

7HUPLQDWRU $ FRGH GHVLJQDWLQJ WKH HQG RI WKH FRPPDQG RU UHVSRQVH� 8VH ´Uµ �$6&,, �$�
�'��

1RWH $ UHVSRQVH FDQ FRQVLVW RI ����� FKDUDFWHUV PD[LPXP DQG WKH QXPEHU RI FKDU�
DFWHUV XVHG IRU WH[W PXVW EH ����� FKDUDFWHU ���� E\WHV� PD[LPXP�

&RPPDQG &RGH� 5HVSRQVH
&RGH� DQG 7H[W

+RVW /LQN &RPPXQLFDWLRQV 6HFWLRQ ���



��

����� )UDPH &KHFNVXP &DOFXODWLRQ
7KH IUDPH FKHFNVXP �)&6� LV DQ ��ELW YDOXH FRQYHUWHG LQWR WZR $6&,, FKDUDF�
WHUV� 7KH ��ELW YDOXH LV WKH UHVXOW RI DQ (;&/86,9( 25 VHTXHQWLDOO\ SHUIRUPHG
EHWZHHQ HDFK FKDUDFWHU LQ D WUDQVPLVVLRQ� IURP WKH ILUVW FKDUDFWHU LQ WKH IUDPH WR
WKH ODVW FKDUDFWHU RI WKH WH[W LQ WKDW IUDPH� 7KH )&6 FDQ EH XVHG LQ SURJUDP
WUDQVPLVVLRQ WR FRQILUP WKDW D FRPPDQG RU UHVSRQVH KDV EHHQ SURSHUO\ UH�
FHLYHG�

# �� 55 �������� ��  U

# ���� ����

(25

� ���� ����

(25

� ���� ����

(25

5 ���� ����

� ���� ����

� ���� ����

5HVXOW ���� ����

� �

([DPSOH

&RQYHUWHG WR KH[DGHFLPDO
DQG WUHDWHG DV $6&,,

1RGH
1R�

+HDGHU
FRGH

7H[W )&6 7HUPL�
QDWRU

)&6 &DOFXODWLRQ 3URJUDP 7KH IROORZLQJ SURJUDP LV DQ H[DPSOH RI KRZ IUDPH FKHFNVXP FDOFXODWLRQV FDQ
EH SHUIRUPHG RQ UHFHLYHG GDWD�

��� *)&6&+(&.
��� / /(1�5(63216(�� 7UDQVPLW�UHFHLYH GDWD� � � � � � � � � � � � � � � � � � � � � � � �
��� 4 ��)&6&.� µ µ
��� $� 5,*+7��5(63216(�� ��
��� 35,17 5(63216(�� $�� /
��� ,) $� µ*µ 7+(1 /(1*6 /(1�5(63216(��ï� (/6( /(1*6 /(1�5(63216(��ï�
��� )&63� 0,'��5(63216(�� /(1*6��� �� 5HFHLYH )&6 GDWD� � � �
��� )25 , � 72 /(1*6 1XPEHU RI FKDUDFWHUV LQ )&6 FDOFXODWLRQ UDQJH�� � � � � � � � � � � � � � � � � � � � � � � �
��� 4 $6&�0,'��5(63216(�� ,� ��� ;25 4
��� 1(;7 ,
��� )&6'� +(;��4� )&6 FDOFXODWLRQ UHVXOW� � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,) /(1�)&6'�� � 7+(1 )&6'� µ�µ�)&6'�
��� ,) )&6'��!)&63� 7+(1 )&6&.� µ(55µ
��� 35,17 µ)&6'� µ�)&6'�� µ)&63� µ�)&63�� µ)&6&.� µ�)&6&.�
��� 5(7851

1RWH �� 5HFHLYHG GDWD FRQWDLQV DQ )&6� GHOLPLWHU�WHUPLQDWRU� HWF� ,I WKH GDWD LV QRW
UHFHLYHG QRUPDOO\� KRZHYHU� DQ\ RI WKHVH SDUWVPD\ EHPLVVLQJ RU FRUUXSWHG�
%H VXUH WR DOORZ IRU WKH SRVVLELOLW\ RI PLVVLQJ RU FRUUXSWHG GDWD ZKHQ UHFHLY�
LQJ GDWD DW WKH KRVW�

�� ,Q WKLV H[DPSOH� WKH FRGH IRU &5 �&+5� ����� LV QRW LQFOXGHG LQ 5(�
63216(�� 0RGLI\ OLQHV ��� DQG ��� WR LQFOXGH WKH FRGH IRU &5�

+RVW /LQN &RPPXQLFDWLRQV 6HFWLRQ ���



��

([DPSOH� 6HWWLQJ '1$� '$�� DQG '$�
7KH VHWWLQJV RI '1$� '$�� DQG '$� IRU UHOD\LQJ FRPPXQLFDWLRQV WKURXJK WKH
IROORZLQJ QHWZRUNV DUH JLYHQ EHORZ�

1HWZRUN ��

&RP�
SXWHU

3&
���

3&
���

3&
���

3&
���

3&
���

+RVW /LQN 6\VWHP +RVW
FRP�
SXWHU

%ULGJH 6<60$& 1(7
/LQN 6\VWHP

6<60$& 1(7 /LQN 6\VWHP

&RP�
SXWHU

&RP�
SXWHU

1RGH �� 1RGH ��

1RGH �

6
1
7

6
/
.

6
/
.

6
1
7

6
/
.

6
1
7

1RGH ��

1HWZRUN �

617� 6<60$& 1(7 /LQN 8QLW
6/.� 6<60$& /,1. 8QLW

1RGH �

1RGH �

6<60$& /,1. 6\VWHP

6HQGLQJ &RPPDQGV WR 3& ��� '1$� 6HW WR �� ���� ��� IRU WKH QHWZRUN DGGUHVV�
'$�� 6HW WR �� ���� ��� IRU WKH QRGH QXPEHU RI WKH 6<60$&

1(7 /LQN 8QLW RI 3& ����
'$�� 6HW WR �� ���� ��� IRU WKH XQLW DGGUHVV RI WKH 3&�

6HQGLQJ &RPPDQGV WR 3& ��� '1$� 6HW WR �$ ���� ��� �ELQDU\ FRGH� WR VSHFLI\ QHWZRUN ���
'$�� 6HW WR �& ���� ��� �ELQDU\ FRGH� WR VSHFLI\ QRGH ��� L�H�� WKH 6<60$&

/,1. 8QLW RI 3& ����
'$�� 6HW WR �� ���� ��� IRU WKH XQLW DGGUHVV RI WKH 3&�

��� 6<60$& 1(7 DQG 6<60$& /,1. &RPPXQLFDWLRQV
&RPPDQGV FDQ EH VHQW DQG UHFHLYHG WKURXJK 6<60$& 1(7 DQG 6<60$&
/,1. 6\VWHPV XVLQJ 3& LQVWUXFWLRQV �H�J�� &01'������ LQ WKH 3& SURJUDP� 7KH
GHVLJQDWLRQ QHWZRUN� QRGH� XQLW DGGUHVV� DQG RWKHU SDUDPHWHUV DUH VSHFLILHG DV
RSHUDQGV�PDNLQJ LW SRVVLEOH WR XVH ),16 FRPPDQGVZLWKRXW GLUHFW FRQFHUQZLWK
KHDGHU LQIRUPDWLRQ� ZKLFK LV DXWRPDWLFDOO\ JHQHUDWHG ZKHQ WKH WUDQVPLVVLRQ LV
H[HFXWHG� 7KLV LV DOVR SRVVLEOH IRU +RVW /LQN 6\VWHPV FRQQHFWHG WKURXJK +RVW
/LQN 8QLWV �EXW QRW WKURXJK WKH 3& KRVW LQWHUIDFH��

����� 3DUDPHWHUV
$OO SDUDPHWHUV DUH VSHFLILHG LQ KH[DGHFLPDO XQOHVV RWKHUZLVH VSHFLILHG�

����� 'DWD )RUPDWV
&RPPDQGV 7KH FRPPDQG FRGH DQG WH[W IRU WKH FRPPDQG DUH VWRUHG LQ PHPRU\ DV RSHU�

DQGV DQG WKH WUDQVPLVVLRQ LV H[HFXWHG XVLQJ WKH UHTXLUHG SDUDPHWHUV� 7KH VSH�
FLILF PHWKRG GHSHQGV RQ WKH SURJUDPPLQJ PHWKRG EHLQJ XVHG�

&RPPDQG
FRGH

7H[W

D E

6<60$& 1(7 DQG 6<60$& /,1. &RPPXQLFDWLRQV 6HFWLRQ ���



��

6\VWHP %LQDU\ $6&,,

6<60$& 1(7 D� � E\WHV

E� � WR ����� E\WHV

D� � E\WHV

E� � WR ��� E\WHV

6<60$& /,1. D� � E\WHV

E� � WR ��� E\WHV

1RW DSSOLFDEOH

+RVW /LQN 1RW DSSOLFDEOH D� � E\WHV

E� � WR ��� E\WHV

1RWH (DFK WZR $6&,, FKDUDFWHUV UHTXLUHV RQH E\WH RI GDWD�

5HVSRQVHV 7KH FRPPDQG FRGH� UHVSRQVH FRGH� DQG WH[W IRU WKH UHVSRQVH DUH VWRUHG LQ
PHPRU\ DV RSHUDQGV DQG WKH WUDQVPLVVLRQ LV H[HFXWHG XVLQJ WKH UHTXLUHG SD�
UDPHWHUV� 7KH VSHFLILF PHWKRG GHSHQGV RQ WKH SURJUDPPLQJ PHWKRG EHLQJ
XVHG�

5HVSRQVH
FRGH

7H[W

D E

&RPPDQG
FRGH

D

6\VWHP %LQDU\ $6&,,

6<60$& 1(7 D� � E\WHV

E� � WR ����� E\WHV

D� � E\WHV

E� � WR ��� E\WHV

6<60$& /,1. D� � E\WHV

E� � WR ��� E\WHV

1RW DSSOLFDEOH

+RVW /LQN 1RW DSSOLFDEOH D� � E\WHV

E� � WR ��� E\WHV

1RWH (DFK WZR $6&,, FKDUDFWHUV UHTXLUHV RQH E\WH RI GDWD�

&DXWLRQ 7KH PD[LPXP VL]H RI D FRPPDQG RU UHVSRQVH WUDQVPLVVLRQ FDQ EH QR ODUJHU
WKDQ WKH VPDOOHVW OLPLW IRU DOO QHWZRUNV WKURXJKZKLFK WKH WUDQVPLVVLRQ LV UHOD\HG�
)RU H[DPSOH� D WUDQVPLVVLRQ IURP RU WR D 6<60$& 1(7 /LQN 8QLW PXVW EH QR
PRUH WKDQ ��� E\WHV IRU FRPPDQGV DQG ��� E\WHV IRU UHVSRQVHV LI WKH WUDQVPLV�
VLRQ LV UHOD\HG WKURXJK D +RVW /LQN 6\VWHP�

6<60$& 1(7 DQG 6<60$& /,1. &RPPXQLFDWLRQV 6HFWLRQ ���



��

6(&7,21 �
&RPPDQGV IRU &9�VHULHV 3&V

7KLV VHFWLRQ SURYLGHV GHWDLOV RQ FRPPDQGV WKDW FDQ EH VHQW WR&9�VHULHV 3&V� 7KH &9�VHULHV WKDW VXSSRUW WKHVH FRPPDQGV DUH
OLVWHG LQ WKH IROORZLQJ WDEOH�

3& 0RGHO QXPEHU 3& 0RGHO QXPEHU

&9��� &9����&38���( &9���� CV2000-CPU01-EV1

&9���� &9�����&38���( &90� CVM1-CPU01-EV2 or
CVM1-CPU11-EV2

��� &RPPDQG /LVW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 0HPRU\ $UHD 'HVLJQDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� :RUG�%LW $GGUHVVHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 9ROXPH /DEHOV DQG )LOH 1DPHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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0HPRU\ DUHD 1R� RI
E\WHV

0HPRU\
DUHD FRGH

$GGUHVV XVHG LQ
FRPPXQLFDWLRQV

'DWD DUHD DGGUHVV'DWD

'0 $UHD :RUG FRQWHQWV '0 '����� WR '����� ������ WR �)))�� �� �

7UDQVLWLRQ $UHD
�&9��� O �

)ODJ VWDWXV 71 71���� WR 71���� ������ WR ��))�� �� �
�&9��� RQO\�

)ODJ VWDWXV �ZLWK
IRUFHG VWDWXV�

71 71���� WR 71���� ������ WR ��))�� �� �

6WHS $UHD
�&9��� O �

)ODJ VWDWXV 67 67���� WR 67���� ������ WR ��))�� �� �S
�&9��� RQO\�
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5HJLVWHU $UHD 5HJLVWHU FRQWHQWV ,5
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&9����� &9����� RU &90��&38���(

0HPRU\ DUHD 'DWD 'DWD DUHD DGGUHVV $GGUHVV XVHG LQ
FRPPXQLFDWLRQV
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1R� RI
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%LW VWDWXV �ZLWK IRUFHG
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:RUG FRQWHQWV �ZLWK
IRUFHG VWDWXV�
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������ WR ��)%��
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7LPHU $UHD�
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VWDWXV

7,0
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'0 $UHD :RUG FRQWHQWV '0 '����� WR '����� ������ WR �)))�� �� �

7UDQVLWLRQ $UHD
�&9����

)ODJ VWDWXV 71 71���� WR 71���� ������ WR ��))�� �� �
�&9���� RU
&9���� RQO\� )ODJ VWDWXV �ZLWK

IRUFHG VWDWXV�
71 71���� WR 71���� ������ WR ��')�� �� �

6WHS $UHD
�&9����

)ODJ VWDWXV 67 67���� WR 67���� ������ WR ��))�� �� �S
�&9���� RU
&9���� RQO\� 6WDWXV 67 67���� WR 67���� ������ WR ��))�� �� �&9���� RQO\�

6WHS WLPHU 39 67 67���� WR 67���� ������ WR ��))�� �� �
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*
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0HPRU\ DUHD 1R� RI
E\WHV

0HPRU\
DUHD FRGH

$GGUHVV XVHG LQ
FRPPXQLFDWLRQV

'DWD DUHD DGGUHVV'DWD

([SDQVLRQ '0
$UHD
�&9���� RU
&9���� O �

:RUG FRQWHQWV %DQNV
� WR �

(����� WR (�����
WR
(����� WR (�����

������ WR �))'��
WR
������ WR �))'��

�� WR �� �

�
&9���� RQO\�

&XUUHQW
EDQN

(����� WR (����� ������ WR �))'�� �� �

$FWLRQ $UHD
�&9���� RU
&9���� RQO\�

)ODJ VWDWXV $& $&���� WR $&���� ������ WR �)))�� �% �

5HJLVWHU $UHD 5HJLVWHU FRQWHQWV ,5
'5

,5� WR ,5�
'5� WR '5�

������ WR ������
������ WR ������

�& �

([SDQVLRQ '0 FXUUHQW EDQN QR�
�&9���� RU &9���� RQO\�

1RW DSSOLFDEOH ������ �

,QWHUUXSW DUHD 6FKHGXOHG LQWHUUXSW LQWHUYDO 1RW DSSOLFDEOH ������ '' �

����� :RUG�%LW $GGUHVVHV
(DFKZRUG�ELW DGGUHVV VSHFLILHV D VSHFLILF ELW RU ZRUG� 7KH ULJKWPRVW WZR GLJLWV RI
WKH DGGUHVV VSHFLI\ ELW �� WR �� �RU �� LI QRW UHTXLUHG�� DQG OHIWPRVW IRXU GLJLWV
VSHFLI\ WKH ZRUG DGGUHVV�

6SHFLI\ WKH WKH ELW EHWZHHQ �� DQG �) ��� WR ����
6HW WR �� WR VSHFLI\ FKDQQHO RU IODJ GDWD�

6SHFLI\ WKH DGGUHVV RI WKH ZRUG RU IODJ�

7RREWDLQ WKH FRUUHVSRQGLQJ DGGUHVV RI WKH GHVLUHGZRUG RU ELW� DGG WKH GDWD DUHD
ZRUG DGGUHVV �KH[DGHFLPDO� WR WKH ILUVW DGGUHVV RI WKH UDQJH RI DGGUHVVHV XVHG
IRU WKDW GDWD DUHD LQ FRPPXQLFDWLRQV� )RU H[DPSOH� WKH DGGUHVV IRUZRUG*��� LV
FRPSXWHG DV IROORZV�

)LUVW DGGUHVV IRU &38 %XV /LQN $UHD� �$��
�$�� � �� ���� LQ %&'�� �$��

7KH ZRUG DGGUHVV IRU *��� ZRXOG WKXV EH �$���� �WKH PHPRU\ DUHD FRGH
ZRXOG VSHFLI\ WKLV DV D ZRUG� DQG WKH DGGUHVV RI ELW �� LQ &��� ZRXOG EH
�$���&�

����� 'DWD &RQILJXUDWLRQ
7KH FRQILJXUDWLRQ RI WKH YDULRXV W\SHV RI GDWD WKDW FDQ EH UHDG RU ZULWWHQ LV
VKRZQ EHORZ� 7KH QXPEHU RI E\WHV UHTXLUHG IRU HDFK W\SH RI GDWD LV DOVR JLYHQ�

)ODJ RU %LW 6WDWXV �2QH %\WH� ��� %LW LV 2)) ���
��� %LW LV 21 ���

��� %LW LV 2)) ��� EXW QRW IRUFHG�
��� %LW LV 21 ��� EXW QRW IRUFHG�
��� %LW KDV EHHQ IRUFHG 2)) ����
��� %LW KDV EHHQ IRUFHG 21 ����

:RUG &RQWHQWV RU 39 �7ZR %\WHV�

%LWV � WR � �VHFRQG E\WH�

%LWV � WR �� �ILUVW E\WH�

)ODJ RU %LW 6WDWXV ZLWK
)RUFHG 6WDWXV �2QH %\WH�

0HPRU\ $UHD 'HVLJQDWLRQV 6HFWLRQ ���
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:RUG &RQWHQWV RU 39 ZLWK )RUFHG 6WDWXV �)RXU %\WHV�

&RQWHQWV RI ELWV � WR � �IRXUWK E\WH�

&RQWHQWV RI ELWV � WR �� �WKLUG E\WH�

)RUFHG�QRW IRUFHG GHVLJQDWLRQ IRU ELWV � WR ��
21  IRUFHG �VHFRQG E\WH�
)RUFHG�QRW IRUFHG GHVLJQDWLRQ IRU ELWV � WR ���
21  IRUFHG �ILUVW E\WH�

��� ,1$&7,9(
��� +$/7
��� 3$86(
��� (;(&87(

&XUUHQW %DQN 1R� RI ([SDQVLRQ '0 �7ZR %\WHV�

%LWV � WR � �VHFRQG E\WH�

%LWV � WR �� �ILUVW E\WH�

%LWV �� 2)) ���� 1R H[SDQVLRQ '0
%LWV �� 21 ���� ([SDQVLRQ '0
%LWV � WR ��� &XUUHQW EDQN QR� �%LWV � WR �� DUH

YDOLG RQO\ ZKHQ H[SDQVLRQ '0 LV
DYDLODEOH��

6FKHGXOHG ,QWHUUXSW ,QWHUYDO

%LWV � WR ��� 7KLUG DQG IRXUWK E\WHV�
�,QWHUYDO IRU VFKHGXOHG LQWHUUXSW ��

%LWV �� WR ��� )LUVW DQG VHFRQG E\WHV�
�,QWHUYDO IRU VFKHGXOHG LQWHUUXSW ��

��� 9ROXPH /DEHOV DQG )LOH 1DPHV
(DFK YROXPH ODEHO RU ILOH QDPH FRQVLVWV RI �� E\WHV DV IROORZV�

�(

9ROXPH /DEHO�)LOH 1DPH ([WHQVLRQ
3HULRG

9ROXPH /DEHO�)LOH 1DPH (DFK YROXPH ODEHO RU ILOH QDPHPXVW KDYH HLJKW $6&,, FKDUDFWHUV ZLWK RU ZLWKRXW
VSDFHV �$6&,, ���� ,I OHVV WKDQ HLJKW OHWWHUV DUH XVHG� DGG VSDFHV WR WKH HQG RI
WKH ODEHO�QDPH�

([WHQVLRQ $Q H[WHQVLRQ FDQ EH DGGHG WR HDFK YROXPH ODEHO�ILOH QDPH VR WKDW WKH ILOHV FDQ
EH FODVVLILHG� (DFK H[WHQVLRQ PXVW KDYH WKUHH $6&,, FKDUDFWHUV ZLWK RU ZLWKRXW
VSDFHV� ,I OHVV WKDQ WKUHH OHWWHUV DUH XVHG� DGG VSDFHV WR WKH HQG RI WKH H[WHQ�
VLRQ�

3HULRG $GG D SHULRG �$6&,, �(� EHWZHHQ WKH YROXPH ODEHO�ILOH QDPH DQG H[WHQVLRQ�

6WHS 6WDWXV �2QH %\WH�

9ROXPH /DEHOV DQG )LOH 1DPHV 6HFWLRQ ���
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��� 0(025< $5($ 5($'
5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH PHPRU\ DUHD ZRUGV
VWDUWLQJ IURP WKH VSHFLILHG ZRUG� $OO ZRUGV PXVW EH LQ WKH VDPH PHPRU\ DUHD
�KHUH� DOO PHPRU\ DUHDVZLWK WKH VDPHPHPRU\ DUHD FRGH DUH FRQVLGHUHG DVRQH
DUHD��

&RPPDQG %ORFN

�� ��

%HJLQQLQJ DGGUHVV

0HPRU\ DUHD FRGH

1R� RI LWHPV&RPPDQG
FRGH

5HVSRQVH %ORFN

�� ��

5HVSRQVH
FRGH

&RPPDQG
FRGH

'DWD

3DUDPHWHUV 0HPRU\ DUHD FRGH �FRPPDQG�� 7KH GDWD DUHD WR UHDG�

%HJLQQLQJ DGGUHVV �FRPPDQG�� 7KH DGGUHVV RI WKH ILUVW ZRUG�ELW�IODJ WR UHDG
IURP PHPRU\�

1R� RI LWHPV �FRPPDQG�� 7KH QXPEHU RI LWHPV WR EH UHDG�

'DWD �UHVSRQVH�� 7KH GDWD IURP WKH VSHFLILHG ZRUGV LV UHWXUQHG LQ VHTXHQFH
VWDUWLQJ IURP WKH EHJLQQLQJ DGGUHVV� 7KH UHTXLUHG QXPEHU RI E\WHV LQ WRWDO LV FDO�
FXODWHG DV IROORZV�

1R� RI E\WHV UHTXLUHG E\ HDFK LWHP [ 1R� RI LWHPV

0HPRU\ $UHDV
7KH IROORZLQJ GDWD FDQ EH UHDG �UHIHU WR ��� 0HPRU\ $UHD 'HVLJQDWLRQV IRU 3&
ZRUG�ELW DGGUHVV GHVLJQDWLRQV��

0HPRU\ DUHD 'DWD 0HPRU\ DUHD
FRGH

1R� RI
E\WHV

&,2� 75� &38 %XV
/LQN� DQG $X[LOLDU\

%LW VWDWXV �� �

:RUG FRQWHQWV �� �

7LPHU�&RXQWHU &RPSOHWLRQ )ODJ VWDWXV �� �

39 �� �

'0 :RUG FRQWHQWV �� �

7UDQVLWLRQ )ODJ VWDWXV �� �

6WHS )ODJ VWDWXV �� �

)RUFHG VWDWXV %LW VWDWXV �� �

:RUG FRQWHQWV �� �

([SDQVLRQ '0 :RUG FRQWHQWV� VSHFLILHG EDQN �� WR ��
�EDQNV � WR ��

�

:RUG FRQWHQWV� FXUUHQW EDQN �� �

$FWLRQ )ODJ VWDWXV �% �

0(025< $5($ 5($' 6HFWLRQ ���
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��� 0(025< $5($ :5,7(
:ULWHV GDWD WR WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH ZRUGV VWDUWLQJ IURP WKH VSH�
FLILHG ZRUG� $OO ZRUGVPXVW EH LQ WKH VDPHPHPRU\ DUHD �KHUH� DOO PHPRU\ DUHDV
ZLWK WKH VDPH PHPRU\ DUHD FRGH DUH FRQVLGHUHG DV RQH DUHD��

1RWH �� 7KH 0(025< $5($:5,7( FRPPDQG FDQ EH H[HFXWHG UHJDUGOHVV RI WKH
3&·V RSHUDWLQJ PRGH� ,W LV WKH XVHU·V UHVSRQVLELOLW\ WR SURJUDP VWHSV WR SUR�
KLELW WKLV FRPPDQG IURPEHLQJ H[HFXWHGZKHQ WKH3& LV LQ581PRGH LI VXFK
SURWHFWLRQ LV QHFHVVDU\� ([HFXWH WKH &21752//(5 67$786 5($' FRP�
PDQG �UHIHU WR ����&21752//(567$7865($'� WR UHDG WKH 3&·VPRGH�

�� :KHQ GDWD LV ZULWWHQ WR WKH 7LPHU�&RXQWHU 39 $UHD� WKH &RPSOHWLRQ )ODJV
ZLOO EH WXUQHG 2)) ����

&RPPDQG %ORFN

�� ��

&RPPDQG
FRGH

%HJLQQLQJ DGGUHVV

0HPRU\ DUHD FRGH

1R� RI LWHPV 'DWD

5HVSRQVH %ORFN

�� ��

&RPPDQG
FRGH

5HVSRQVH
FRGH

3DUDPHWHUV 0HPRU\ DUHD FRGH �FRPPDQG�� 7KH GDWD DUHD WR ZULWH�

%HJLQQLQJ DGGUHVV �FRPPDQG�� 7KH ILUVW ZRUG�YDOXH WR ZULWH�

1R� RI LWHPV �FRPPDQG�� 7KH QXPEHU RI LWHPV WR EH ZULWWHQ� 6HW WKH QXPEHU RI
LWHPV WR ���� ZKHQ ZULWLQJ D VWHS WLPHU 39� UHJLVWHU YDOXH� RU LQWHUUXSW VWDWXV�

'DWD �FRPPDQG�� 7KH GDWD WR EH ZULWWHQ� 7KH UHTXLUHG QXPEHU RI E\WHV LQ WRWDO
LV FDOFXODWHG DV IROORZV�

1R� RI E\WHV UHTXLUHG E\ HDFK LWHP [ 1R� RI LWHPV

7KH IROORZLQJ GDWD FDQ EHZULWWHQ �UHIHU WR ���0HPRU\ $UHD'HVLJQDWLRQV IRU WKH
ZRUG�ELW DGGUHVV GHVLJQDWLRQV��

0HPRU\ DUHD 'DWD 0HPRU\ DUHD
FRGH

1R� RI
E\WHV

&,2� 75� &38 %XV
/LQN� DQG $X[LOLDU\

:RUG FRQWHQWV �� �

7LPHU�&RXQWHU 39 �� �

'0 :RUG FRQWHQWV �� �

6WHS 6WHS WLPHU 39 �� �

([SDQVLRQ '0 :RUG FRQWHQWV� VSHFLILHG EDQN �� WR ��
�EDQNV � WR ��

�

:RUG FRQWHQWV� FXUUHQW EDQN �� �

5HJLVWHU 5HJLVWHU FRQWHQWV �& �

&XUUHQW EDQN QR� RI H[SDQVLRQ '0

,QWHUUXSW VWDWXV 6FKHGXOHG LQWHUUXSW LQWHUYDO '' �

0(025< $5($ :5,7( 6HFWLRQ ���



��

��� 0(025< $5($ ),//
:ULWHV WKH VDPH GDWD WR WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH PHPRU\ DUHD
ZRUGV� $OO ZRUGVPXVW EH LQ WKH VDPHPHPRU\ DUHD �KHUH� DOO PHPRU\ DUHDVZLWK
WKH VDPH PHPRU\ DUHD FRGH DUH FRQVLGHUHG DV RQH DUHD��

1RWH �� 7KH 0(025< $5($ ),// FRPPDQG FDQ EH H[HFXWHG UHJDUGOHVV RI WKH
3&·V PRGH� ,W LV WKH XVHU·V UHVSRQVLELOLW\ WR SURJUDP VWHSV WR SURKLELW WKLV
FRPPDQG IURPEHLQJ H[HFXWHGZKHQ WKH 3& LV LQ WKH581PRGH LI VXFK SUR�
WHFWLRQ LV QHFHVVDU\� ([HFXWH WKH &21752//(5 67$786 5($' FRP�
PDQG �UHIHU WR ����&21752//(567$7865($'� WR UHDG WKH 3&·VPRGH�

�� :KHQ GDWD LV ZULWWHQ LQ WKH 7LPHU�&RXQWHU 39 $UHD� WKH &RPSOHWLRQ )ODJ ZLOO
EH WXUQHG 2)) ����

&RPPDQG %ORFN

�� ��

%HJLQQLQJ DGGUHVV 1R� RI LWHPV&RPPDQG
FRGH

0HPRU\ DUHD FRGH

'DWD

5HVSRQVH %ORFN

�� ��

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 0HPRU\ DUHD FRGH �FRPPDQG�� 7KH GDWD DUHD WR ZULWH�
%HJLQQLQJ DGGUHVV �FRPPDQG�� 7KH ILUVW ZRUG�YDOXHV WR ZULWH�

1R� RI LWHPV �FRPPDQG�� 7KH QXPEHU RI LWHPV WR ZULWH�
'DWD �FRPPDQG�� 7KH GDWD WR EH ZULWWHQ WR WKH PHPRU\ DUHD VWDUWLQJ IURP WKH
%HJLQQLQJ DGGUHVV� 7KH GDWD WR EH ZULWWHQ VKRXOG FRQVLVW RI WZR E\WHV�

7KH IROORZLQJ GDWD FDQ EH ZULWWHQ �UHIHU WR ��� 0HPRU\ $UHD 'HVLJQDWLRQV IRU
PHPRU\ DUHD GHVLJQDWLRQV��

0HPRU\ DUHD 'DWD 0HPRU\ DUHD
FRGH

1R� RI
E\WHV

&,2� 75� &38 %XV
/LQN� DQG $X[LOLDU\

:RUG FRQWHQWV �� �

7LPHU�&RXQWHU 39 �� �

'0 :RUG FRQWHQWV �� �

([SDQVLRQ '0 :RUG FRQWHQWV� VSHFLILHG EDQN �� WR ��
�EDQNV � WR ��

�

&XUUHQW EDQN �� �

��� 08/7,3/( 0(025< $5($ 5($'
5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI QRQ�FRQVHFXWLYH PHPRU\ DUHD
ZRUGV� VWDUWLQJ IURP WKH VSHFLILHG ZRUG�

1RWH ,I WKHUH LV DQ HUURU LQ WKH FRPPDQG FRGH RU D EHJLQQLQJ DGGUHVV� QR GDWD ZLOO EH
UHDG�

08/7,3/( 0(025< $5($ 5($' 6HFWLRQ ���
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&RPPDQG %ORFN

�� ��

%HJLQQLQJ DGGUHVV&RPPDQG
FRGH

0HPRU\ DUHD FRGH 0HPRU\ DUHD FRGH

%HJLQQLQJ DGGUHVV

5HVSRQVH %ORFN

�� ��

&RPPDQG
FRGH

0HPRU\ DUHD FRGH

5HVSRQVH
FRGH

'DWD

0HPRU\ DUHD FRGH

'DWD

3DUDPHWHUV 0HPRU\ DUHD FRGH �FRPPDQG�� 7KH GDWD DUHD WR UHDG�
%HJLQQLQJ DGGUHVV �FRPPDQG�� 7KH ILUVW ZRUG�ELW�IODJ WR UHDG�
'DWD �UHVSRQVH�� 7KH GDWD LQ WKH VSHFLILHG PHPRU\ DUHD�V� ZLOO EH UHWXUQHG LQ
VHTXHQFH VWDUWLQJ IURP WKH EHJLQQLQJ DGGUHVV�

0HPRU\ $UHDV
7KH IROORZLQJ GDWD FDQ EH ZULWWHQ �UHIHU WR ��� 0HPRU\ $UHD 'HVLJQDWLRQV IRU
PHPRU\ DUHD GHVLJQDWLRQV��

0HPRU\ DUHD 'DWD 0HPRU\ DUHD
FRGH

1R� RI
E\WHV

&,2� 75� &38 %XV
/LQN� DQG $X[LOLDU\

%LW VWDWXV �� �

%LW VWDWXV �ZLWK IRUFHG VWDWXV� �� �

:RUG FRQWHQWV �� �

:RUG FRQWHQWV �ZLWK IRUFHG VWDWXV� &� �

7LPHU�&RXQWHU &RPSOHWLRQ )ODJ VWDWXV �� �

&RPSOHWLRQ )ODJ VWDWXV �ZLWK IRUFHG
VWDWXV�

�� �

39 �� �

'0 :RUG FRQWHQWV �� �

7UDQVLWLRQ )ODJ VWDWXV �� �

)ODJ VWDWXV �ZLWK IRUFHG VWDWXV� �� �

6WHS )ODJ VWDWXV �� �

6WDWXV �� �

6WHS 7LPHU 39 �� �

)RUFHG 6WDWXV %LW VWDWXV �� �

:RUG FRQWHQWV �� �

([SDQVLRQ '0 :RUG FRQWHQWV� VSHFLILHG EDQN �� WR ��
�EDQNV � WR ��

�

:RUG FRQWHQWV� FXUUHQW EDQN �� �

$FWLRQ )ODJ VWDWXV �% �

5HJLVWHU 5HJLVWHU FRQWHQWV �& �

([SDQVLRQ '0 FXUUHQW EDQN QR�

,QWHUUXSW VWDWXV 6FKHGXOHG LQWHUUXSW LQWHUYDO '' �

08/7,3/( 0(025< $5($ 5($' 6HFWLRQ ���



��

��� 0(025< $5($ 75$16)(5
&RSLHV DQG WUDQVIHUV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH
PHPRU\ DUHD ZRUGV WR WKH VSHFLILHG PHPRU\ DUHD� $OO VRXUFH ZRUGV PXVW EH LQ
WKH VDPH DUHD DQG DOO GHVLJQDWLRQZRUGVPXVW EH ZULWWHQ WR WKH VDPH DUHD �KHUH�
DOO PHPRU\ DUHDVZLWK WKH VDPHPHPRU\ DUHD FRGH DUH FRQVLGHUHGDV RQHDUHD��

1RWH �� 7KH0(025<$5($75$16)(5 FRPPDQG FDQ EH H[HFXWHG UHJDUGOHVV RI
WKH 3&·VPRGH� ,W LV WKH XVHU·V UHVSRQVLELOLW\ WR SURJUDP VWHSV WR SURKLELW WKLV
FRPPDQG IURPEHLQJ H[HFXWHGZKHQ WKH 3& LV LQ WKH581PRGH LI VXFK SUR�
WHFWLRQ LV QHFHVVDU\� ([HFXWH WKH &21752//(5 67$786 5($' FRP�
PDQG �UHIHU WR ����&21752//(567$7865($'� WR UHDG WKH 3&·VPRGH�

�� :KHQ GDWD LV ZULWWHQ WR WKH 7LPHU�&RXQWHU 39 $UHD� WKH &RPSOHWLRQ )ODJV
ZLOO EH WXUQHG 2)) ����

&RPPDQG %ORFN

�� ��

&RPPDQG
FRGH

0HPRU\ DUHD FRGH 0HPRU\ DUHD FRGH

%HJLQQLQJ DGGUHVV %HJLQQLQJ DGGUHVV 1R� RI LWHPV

'HVWLQDWLRQ6RXUFH

5HVSRQVH %ORFN

�� ��

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 0HPRU\ DUHD FRGH �FRPPDQG�� 7KH GDWD DUHD WR WUDQVIHU IURP DQG WKH GDWD
DUHD WR WUDQVIHU WR�
%HJLQQLQJ DGGUHVV �FRPPDQG�� 7KH ILUVW ZRUG�YDOXH WR WUDQVIHU IURP DQG WKH
ILUVW ZRUG WR WUDQVIHU WR�
1R� RI LWHPV �FRPPDQG�� 7KH QXPEHU RI LWHPV WR WUDQVIHU �HDFK LWHP FRQVLVWV
RI WZR E\WHV��
7KH IROORZLQJ GDWD FDQ EH WUDQVIHUUHG �UHIHU WR ��� 0HPRU\ $UHD 'HVLJQDWLRQV
IRU PHPRU\ DUHD GHVLJQDWLRQV��

0HPRU\ DUHD 'DWD 0HPRU\ DUHD
FRGH

1R� RI
E\WHV

&,2� 75� &38 %XV
/LQN� DQG $X[LOLDU\

:RUG FRQWHQWV �� �

7LPHU�&RXQWHU 39 �� �

'0 :RUG FRQWHQWV �� �

([SDQVLRQ '0 :RUG FRQWHQWV� VSHFLILHG EDQN �� WR ��
�EDQNV � WR ��

�

:RUG FRQWHQWV� FXUUHQW EDQN �� �

��� 3$5$0(7(5 $5($ 5($'
5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH SDUDPHWHU DUHD
ZRUGV VWDUWLQJ IURP WKH VSHFLILHG ZRUG� $OO ZRUGV LQ WKH VSHFLILHG SDUDPHWHU DUHD
PXVW EH UHDG DW WKH VDPH WLPH WR HQVXUH FRPSOHWH GDWD� $ PD[LPXP RI ���
ZRUGV FDQ EH UHDG ZLWK HDFK FRPPDQG� 7R UHDG ODUJHU SDUDPHWHU DUHDV� XVH

3$5$0(7(5 $5($ 5($' 6HFWLRQ ���



��

PXOWLSOH FRPPDQGV DQG VSHFLI\ WKH EHJLQQLQJ ZRUG DQG QXPEHU RI ZRUGV IRU
HDFK�

&RPPDQG %ORFN

�� ��

&RPPDQG
FRGH

3DUDPHWHU
DUHD FRGH

%HJLQQLQJ
ZRUG

1R� RI ZRUGV

5HVSRQVH %ORFN

�� ��

&RPPDQG
FRGH

5HVSRQVH
FRGH

3DUDPHWHU
DUHD FRGH

%HJLQQLQJ
ZRUG

1R� RI ZRUGV 'DWD

3DUDPHWHUV 3DUDPHWHU DUHD FRGH �FRPPDQG DQG UHVSRQVH��7KH SDUDPHWHU DUHD WR UHDG�
%HJLQQLQJ ZRUG �FRPPDQG DQG UHVSRQVH�� 7KH ILUVW ZRUG WR UHDG�
1R� RI ZRUGV �FRPPDQG DQG UHVSRQVH�� %LWV � WR �� DUH XVHG WR VSHFLI\ WKH
QXPEHU RI ZRUGV WR EH UHDG �HDFK ZRUG FRQVLVWV RI WZR E\WHV�� %LW �� PXVW EH
2)) ��� LQ WKH FRPPDQG EORFN� :KHQ WKH FRQWHQWV LQ WKH UHVSRQVH EORFN FRQ�
WDLQV WKH ODVW ZRUG RI GDWD LQ WKH VSHFLILHG SDUDPHWHU DUHD� ELW �� ZLOO EH 21 ����

%LWV � WR � �VHFRQG E\WH�

%LWV � WR �� �ILUVW E\WH�

%LW �� 2)) ���� :LWKRXW ODVW ZRUG GDWD
%LW �� 21 ���� :LWK ODVW ZRUG GDWD
%LWV � WR ��� 1R� RI ZRUGV UHDG

'DWD �UHVSRQVH�� 7KH GDWD LQ WKH VSHFLILHG SDUDPHWHU DUHD ZLOO EH UHWXUQHG LQ
VHTXHQFH VWDUWLQJ IURP WKH EHJLQQLQJ ZRUG� 7KH OHIWPRVW ELWV �ELWV � WR ��� RI
HDFK ZRUG DUH UHDG ILUVW� IROORZHG E\ WKH ULJKWPRVW ELWV �ELWV � WR ��� 7KH UHTXLUHG
QXPEHU RI E\WHV LQ WRWDO IRU HDFK UHDG LV FDOFXODWHG DV IROORZV�

1R� RI ZRUGV [ � �HDFK ZRUG FRQVLVWV RI WZR E\WHV�

3DUDPHWHU $UHDV
7KHUH DUH ILYH SDUDPHWHU DUHDV� HDFK RI ZKLFK KDV FRQVHFXWLYH ZRUG DGGUHVVHV
EHJLQQLQJ IURP����� 7KH IROORZLQJ GDWD FDQ EH UHDG� 7KH ZRUG UDQJHV LQ SDUHQ�
WKHVHV VKRZ WKH SRVVLEOH YDOXHV IRU WKH EHJLQQLQJ ZRUG�

�� �� �� ��
����� WR ��))� ����� WR �)))�

�� �� �� ��
����� WR ��%)� ����� WR ��%)�

�� ��
����� WR ��))�

�� ��
����� WR ��))�

�� ��
����� WR ���)�

3& 6HWXS

3HULSKHUDO 'HYLFH VHWWLQJV

,�2 WDEOH

5RXWLQJ WDEOHV

&38 %XV 8QLW
VHWWLQJV

8QLW 1R� �

8QLW 1R� ��

�
�
�

1RWH $OWKRXJK WKH URXWLQJ WDEOHV KDYH D ����ZRUG DUHD ����� WR ��))�� RQO\ D
���ZRUG DUHD ����� WR ���)� RI LW FDQ EH UHDG�

3$5$0(7(5 $5($ 5($' 6HFWLRQ ���



��

���� 3$5$0(7(5 $5($ :5,7(
:ULWHV GDWD WR WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH SDUDPHWHU DUHD ZRUGV VWDUW�
LQJ IURP WKH VSHFLILHG ZRUG� $OO ZRUGV LQ WKH VSHFLILHG SDUDPHWHU DUHD PXVW EH
ZULWWHQ DW WKH VDPH WLPH WR HQVXUH FRPSOHWH GDWD� $ PD[LPXP RI ��� ZRUGV FDQ
EH ZULWWHQ ZLWK HDFK FRPPDQG� 7R ZULWH ODUJHU SDUDPHWHU DUHDV� XVH PXOWLSOH
FRPPDQGV DQG VSHFLI\ WKH EHJLQQLQJ ZRUG IRU HDFK�

'DWD FDQ EH ZULWWHQ WR WKH ,�2 WDEOH RQO\ ZKHQ WKH 3& LV LQ 352*5$0 PRGH�

1RWH �� 7KH 3$5$0(7(5 $5($:5,7( FRPPDQG FDQ EH H[HFXWHG UHJDUGOHVV RI
WKH 3&·VPRGH� ,W LV WKH XVHU·V UHVSRQVLELOLW\ WR SURJUDP VWHSV WR SURKLELW WKLV
FRPPDQG IURPEHLQJ H[HFXWHGZKHQ WKH 3& LV LQ WKH581PRGH LI VXFK SUR�
WHFWLRQ LV QHFHVVDU\� ([HFXWH WKH &21752//(5 67$786 5($' FRP�
PDQG �UHIHU WR ����&21752//(567$7865($'� WR UHDG WKH 3&·VPRGH�

�� ,I DQ\ RWKHU GHYLFH KDV WKH DFFHVV ULJKW� QRWKLQJ ZLOO EH ZULWWHQ WR WKH VSHFL�
ILHG SDUDPHWHU DUHD�

�� ,I PHPRU\ LV ZULWH�SURWHFWHG YLD WKH NH\ VZLWFK RQ WKH IURQW SDQHO RI WKH 3&�
QRWKLQJ ZLOO EH ZULWWHQ WR WKH VSHFLILHG SDUDPHWHU DUHD�

&RPPDQG %ORFN

�� ��

&RPPDQG
FRGH

3DUDPHWHU
DUHD FRGH

%HJLQQLQJ
ZRUG

1R� RI ZRUGV 'DWD

5HVSRQVH %ORFN

�� ��

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 3DUDPHWHU DUHD FRGH �FRPPDQG�� 7KH SDUDPHWHU DUHD WR ZULWH�

%HJLQQLQJ ZRUG �FRPPDQG�� 7KH ILUVW ZRUG WR ZULWH�

1R� RI ZRUGV �FRPPDQG�� %LWV � WR �� DUH XVHG WR VSHFLI\ WKH QXPEHU RI ZRUGV
WR EH ZULWWHQ �HDFK ZRUG FRQVLVWV RI WZR E\WHV�� %LW �� PXVW EH 21 ��� ZKHQ GDWD
LV ZULWWHQ WR WKH ODVW ZRUG LQ WKH VSHFLILHG SDUDPHWHU DUHD RU QR GDWD ZLOO EH ZULW�
WHQ� ,I WKH QXPEHU RI ZULWH ZRUGV LV VHW WR ����� QR ZRUGV ZLOO EH ZULWWHQ DQG D
QRUPDO UHVSRQVH FRGH ZLOO EH UHWXUQHG�

%LWV � WR � �VHFRQG E\WH�

%LWV � WR �� �ILUVW E\WH�

%LW �� 2)) ���� :LWKRXW ODVW ZRUG GDWD WR EH ZULWWHQ�
%LW �� 21 ���� :LWK ODVW ZRUG GDWD WR EH ZULWWHQ�
%LWV � WR ��� 1R� RI ZRUGV WR EH ZULWWHQ

'DWD �FRPPDQG�� 7KH GDWD WR EH ZULWWHQ� 7KH OHIWPRVW ELWV �ELWV �� WR �� RI HDFK
ZRUG PXVW EH VSHFLILHG ILUVW� IROORZHG E\ WKH ULJKWPRVW ELWV �ELWV � WR ��� 7KH UH�
TXLUHG QXPEHU RI E\WHV LQ WRWDO IRU HDFK ZULWH FDQ EH FDOFXODWHG DV IROORZV�

1R� RI ZRUGV [ � �HDFK ZRUG FRQVLVWV RI WZR E\WHV�

3$5$0(7(5 $5($ :5,7( 6HFWLRQ ����
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3DUDPHWHU $UHDV
7KHUH DUH ILYH SDUDPHWHU DUHDV� HDFK RI ZKLFK KDV FRQVHFXWLYH ZRUG DGGUHVVHV
EHJLQQLQJ IURP����� 7KH IROORZLQJ GDWD FDQ EH UHDG� 7KH ZRUG UDQJHV LQ SDUHQ�
WKHVHV VKRZ WKH SRVVLEOH YDOXHV IRU WKH EHJLQQLQJ ZRUG�

�� �� �� ��
����� WR ��))� ����� WR �)))�

�� �� �� ��
����� WR ��%)� ����� WR ��%)�

�� ��
����� WR ��))�

�� ��
����� WR ��))�

�� ��
����� WR ���)�

3& 6HWXS

3HULSKHUDO 'HYLFH VHWWLQJV

,�2 WDEOH

5RXWLQJ WDEOHV

&38 %XV 8QLW
VHWWLQJV

8QLW 1R� �

8QLW 1R� ��

�
�
�

1RWH 2QO\ D ���ZRUG DUHD ����� WR ���)� RI WKH URXWLQJ WDEOHV LV DYDLODEOH� 7KH GDWD
PXVW EHZULWWHQ WR WKH ���ZRUG DUHD LQ VHTXHQFH EHJLQQLQJ IURP����RU DQ HUURU
ZLOO UHVXOW DV WKH3&DXWRPDWLFDOO\ GRHV D IRUPDW FKHFN LQ RUGHU WR SUHYHQW URXWLQJ
HUURUV�

���� 3$5$0(7(5 $5($ &/($5
:ULWHV DOO ]HURV WR WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH SDUDPHWHU DUHD ZRUGV WR
FOHDU WKH SUHYLRXV GDWD� 7KH ,�2 WDEOH FDQ EH FOHDUHG RQO\ ZKHQ WKH 3& LV LQ
352*5$0 PRGH�
$OZD\V FOHDU WKH HQWLUH UDQJH RI WKH VSHFLILHG SDUDPHWHU DUHD�

1RWH �� 7KH 3$5$0(7(5 $5($ &/($5 FRPPDQG FDQ EH H[HFXWHG UHJDUGOHVV RI
WKH 3&·VPRGH� ,W LV WKH XVHU·V UHVSRQVLELOLW\ WR SURJUDP VWHSV WR SURKLELW WKLV
FRPPDQG IURPEHLQJ H[HFXWHGZKHQ WKH 3& LV LQ WKH581PRGH LI VXFK SUR�
WHFWLRQ LV QHFHVVDU\� ([HFXWH WKH &21752//(5 67$786 5($' FRP�
PDQG �UHIHU WR ����&21752//(567$7865($'� WR UHDG WKH 3&·VPRGH�

�� ,I DQ\ RWKHU GHYLFH KROGV WKH DFFHVV ULJKW� QRWKLQJ FDQ EH ZULWWHQ WR WKH VSH�
FLILHG SDUDPHWHU DUHD�

�� ,I PHPRU\ LV ZULWH�SURWHFWHG YLD WKH NH\ VZLWFK RQ WKH IURQW SDQHO RI WKH 3&�
QRWKLQJ FDQ EH ZULWWHQ WR WKH VSHFLILHG SDUDPHWHU DUHD�

&RPPDQG %ORFN

�� �� �� �� �� ��

3DUDPHWHU
DUHD FRGH

%HJLQQLQJ
ZRUG

1R� RI
ZRUGV

'DWD&RPPDQG
FRGH

5HVSRQVH %ORFN

�� ��

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 3DUDPHWHU DUHD FRGH �FRPPDQG�� 7KH SDUDPHWHU DUHD WR FOHDU�
%HJLQQLQJ ZRUG �FRPPDQG�� )L[HG DW �����

3$5$0(7(5 $5($ &/($5 6HFWLRQ ����
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1R� RI ZRUGV �FRPPDQG�� 7KH QXPEHU RI ZRUGV WR FOHDU �VHH GLDJUDP EHORZ��
'DWD �FRPPDQG�� 6HW WR ����� 7KH QXPEHU RI ZRUG DGGUHVVHV ZKHUH WKH GDWD
������ VKRXOG EH ZULWWHQ LV VSHFLILHG E\ WKH QXPEHU RI ZRUGV LQ WKH FRPPDQG
EORFN�
3DUDPHWHUV $UHDV
7KH DYDLODEOH SDUDPHWHU DUHDV DQG WKH QXPEHU RI ZRUGV LQ HDFK DUH DV VKRZQ
EHORZ� 7KH QXPEHU RI ZRUGV LQ WKH SDUHQWKHVHV LV VSHFLILHG DV WKH QXPEHU RI
ZRUGV WR FOHDU�

�� �� �� ��
������ ������

�� �� �� ��
���&�� ���&��

�� ��
������

�� ��
������

�� ��
������

3& 6HWXS

3HULSKHUDO 'HYLFH VHWWLQJV

,�2 WDEOH

5RXWLQJ WDEOHV

&38 %XV 8QLW
VHWWLQJV

8QLW 1R� �

8QLW 1R� ��

�
�
�

���� 352*5$0 $5($ 3527(&7
3URWHFWV WKH SURJUDP E\ UHPRYLQJ DOO UHDG�ZULWH DFFHVV ULJKWV�

1RWH �� 7KH SURJUDP FDQQRW EH SURWHFWHG LI DQ\ RWKHU GHYLFH KROGV WKH DFFHVV ULJKW�

�� ,I PHPRU\ LV ZULWH�SURWHFWHG YLD WKH NH\ VZLWFK RQ WKH IURQW SDQHO RI WKH 3&�
WKH 352*5$0 $5($ 3527(&7 FRPPDQG ZLOO QRW EH HIIHFWLYH�

&RPPDQG %ORFN

�� �� �� �� �� ))�� �� �� �� )) )) ))

3URWHFW FRGH

3URJUDP
QR�

%HJLQQLQJ ZRUG /DVW ZRUG 3DVVZRUG&RPPDQG
FRGH

5HVSRQVH %ORFN

�� ��

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 7KH FRPPDQG ZLOO EH H[HFXWHG QRUPDOO\ HYHQ LI WKH EHJLQQLQJ ZRUG DQG ODVW
ZRUG DUH VHW WR YDOXHV RWKHU WKDQ WKRVH VKRZQ EHORZ�
3URJUDP QR� �FRPPDQG�� 6HW WR �����
3URWHFW FRGH �FRPPDQG�� 6HW WR ���
%HJLQQLQJ ZRUG �FRPPDQG�� 6HW WR ��������
/DVW ZRUG �FRPPDQG�� 6HW WR ))))))))
3DVVZRUG �FRPPDQG�� 6HW DQ\ IRXU $6&,, FKDUDFWHUV� 7KH SDVVZRUG LV XVHG
ZLWK WKH 352*5$0 $5($ 3527(&7 &/($5 FRPPDQG �UHIHU WR ���� 352�
*5$0 $5($ 3527(&7 &/($5��

352*5$0 $5($ 3527(&7 6HFWLRQ ����



��

���� 352*5$0 $5($ 3527(&7 &/($5
5HVWRUHV ZULWH DQG UHDG DFFHVV ULJKWV VR WKDW GDWD FDQ EH ZULWWHQ WR DQG UHDG
IURP WKH SURJUDP DUHD�

1RWH �� 3URWHFWLRQ FDQQRW EH FOHDUHG LI DQ\ RWKHU GHYLFH KROGV WKH DFFHVV ULJKW�

�� ,I PHPRU\ LV ZULWH�SURWHFWHG YLD WKH NH\ VZLWFK RQ WKH IURQW SDQHO RI WKH 3&�
WKH 352*5$0 $5($ 3527(&7 &/($5 FRPPDQG LV QRW HIIHFWLYH�

�� ,I \RX IRUJHW WKH SDVVZRUG� \RX ZLOO QRW EH DEOH WR FOHDU SURJUDP SURWHFWLRQ
ZLWKRXW XVLQJ 352*5$0 $5($ &/($5 WR GHOHWH WKH HQWLUH SURJUDP DUHD�
([HFXWLQJ 352*5$0 $5($ &/($5 ZLOO UHOHDVH SURJUDP SURWHFWLRQ�

&RPPDQG %ORFN

�� �� �� �� �� ))�� �� �� �� )) )) ))

3URWHFW FRGH

3URJUDP
QR�

%HJLQQLQJ ZRUG /DVW ZRUG 3DVVZRUG&RPPDQG
FRGH

5HVSRQVH %ORFN

�� ��

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 7KH FRPPDQG ZLOO EH H[HFXWHG QRUPDOO\ HYHQ LI WKH EHJLQQLQJ ZRUG DQG ODVW
ZRUG DUH VHW WR YDOXHV RWKHU WKDQ WKRVH VKRZQ EHORZ�
3URJUDP QR� �FRPPDQG�� 6HW WR �����
3URWHFW FRGH �FRPPDQG�� 6HW WR ���
%HJLQQLQJ ZRUG �FRPPDQG�� 6HW WR ��������
/DVW ZRUG �FRPPDQG�� 6HW WR ))))))))
3DVVZRUG �FRPPDQG�� 7KH SDVVZRUG WKDW ZDV VHW LQ WKH 352*5$0 $5($
3527(&7 FRPPDQG�

���� 352*5$0 $5($ 5($'
5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH SURJUDP DUHD ZRUGV
VWDUWLQJ IURP WKH VSHFLILHG ZRUG� $PD[LPXP RI ��� E\WHV FDQ EH UHDG ZLWK HDFK
FRPPDQG� 7R UHDG ODUJHU DPRXQWV RI GDWD� XVH PXOWLSOH FRPPDQGV DQG VSHFLI\
WKH EHJLQQLQJ ZRUG DQG QXPEHU RI ZRUGV IRU HDFK�

&RPPDQG %ORFN

�� �� �� ��

3URJUDP
QR�

%HJLQQLQJ ZRUG 1R� RI
E\WHV

&RPPDQG
FRGH

5HVSRQVH %ORFN

�� �� �� ��

%HJLQQLQJ ZRUG 'DWD3URJUDP
QR�

1R� RI
E\WHV

5HVSRQVH
FRGH

&RPPDQG
FRGH

352*5$0 $5($ 5($' 6HFWLRQ ����



��

3DUDPHWHUV 3URJUDP QR� �FRPPDQG DQG UHVSRQVH�� 6HW WR �����

%HJLQQLQJ ZRUG �FRPPDQG DQG UHVSRQVH�� 6HW EHWZHHQ �����(�� DQG
����)))( IRU WKH &9��� RU &90� DQG EHWZHHQ �����(�� DQG ����)))( IRU
WKH &9���� RU &9����� 7KH EHJLQQLQJ ZRUG PXVW EH DQ HYHQ QXPEHU�

1R� RI E\WHV �FRPPDQG DQG UHVSRQVH�� 7KH QXPEHU RI E\WHV LQ DQ HYHQ QXP�
EHU ���� RU VPDOOHU�� %LW �� PXVW EH 2)) ��� LQ WKH FRPPDQG EORFN� %LW �� ZLOO EH
21 ��� LQ WKH UHVSRQVH EORFN ZKHQ WKH ODVW ZRUG GDWD RI WKH SURJUDP DUHD LV UH�
WXUQHG�

%LWV � WR � �VHFRQG E\WH�

%LWV � WR �� �ILUVW E\WH�

%LW �� 2)) ���� :LWKRXW ODVW ZRUG GDWD
%LW �� 21 ���� :LWK ODVW ZRUG GDWD
%LWV � WR ��� 1R� RI E\WHV UHDG

'DWD �UHVSRQVH�� 7KH GDWD LQ WKH VSHFLILHG SURJUDP DUHD ZLOO EH UHWXUQHG LQ VH�
TXHQFH VWDUWLQJ IURP WKH EHJLQQLQJ ZRUG�

���� 352*5$0 $5($ :5,7(
:ULWHV GDWD WR WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH SURJUDP DUHD ZRUGV VWDUWLQJ
IURP WKH VSHFLILHG ZRUG� $ PD[LPXP RI ��� E\WHV FDQ EH ZULWWHQ ZLWK HDFK FRP�
PDQG� 7R ZULWH ODUJHU DPRXQWV RI GDWD� XVH PXOWLSOH FRPPDQGV DQG VSHFLI\ WKH
EHJLQQLQJ ZRUG DQG QXPEHU RI ZRUGV IRU HDFK�

1RWH �� ,I PHPRU\ LV ZULWH�SURWHFWHG YLD WKH NH\ VZLWFK RQ WKH 3&·V IURQW SDQHO RU E\
WKH 352*5$0 $5($ 3527(&7 FRPPDQG �UHIHU WR ���� 352*5$0
$5($ 3527(&7�� QRWKLQJ ZLOO EH ZULWWHQ WR WKH SURJUDP DUHD�

�� 7KH 352*5$0 $5($ :5,7( FRPPDQG FDQ EH H[HFXWHG DV ORQJ DV WKH
3& LV QRW LQ 581PRGH� ,W LV WKH XVHU·V UHVSRQVLELOLW\ WR SURJUDPVWHSV WR SUR�
KLELW WKLV FRPPDQG IURPEHLQJ H[HFXWHGZKHQ WKH 3& LV LQ021,725RU'(�
%8* PRGH LI VXFK SURWHFWLRQ LV QHFHVVDU\� ([HFXWH WKH &21752//(5
67$7865($' FRPPDQG �UHIHU WR ���� &21752//(567$7865($'� WR
UHDG WKH 3&·V PRGH�

&RPPDQG %ORFN

�� �� �� ��

3URJUDP
QR�

%HJLQQLQJ ZRUG 'DWD1R� RI
E\WHV

&RPPDQG
FRGH

5HVSRQVH %ORFN

�� �� �� ��

%HJLQQLQJ ZRUG3URJUDP
QR�

1R� RI
E\WHV

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 3URJUDP QR� �FRPPDQG DQG UHVSRQVH�� 6HW WR �����

%HJLQQLQJ ZRUG �FRPPDQG DQG UHVSRQVH�� 6HW EHWZHHQ �����(�� DQG
����)))( IRU WKH &9��� RU &90� DQG EHWZHHQ �����(�� DQG ����)))( IRU
WKH &9���� RU &9����� 7KH EHJLQQLQJ ZRUG PXVW EH DQ HYHQ QXPEHU�

352*5$0 $5($ :5,7( 6HFWLRQ ����



��

1R� RI E\WHV �FRPPDQG DQG UHVSRQVH�� 7KH QXPEHU RI E\WHV LQ DQ HYHQ QXP�
EHU ���� RU VPDOOHU�� %LW ��PXVW EH21 ���ZKHQ GDWD LV ZULWWHQ WR WKH ODVW ZRUG LQ
WKH VSHFLILHG SDUDPHWHU DUHD RU QR GDWD ZLOO EH ZULWWHQ�

%LWV � WR � �VHFRQG E\WH�

%LWV � WR �� �ILUVW E\WH�

%LW �� 2)) ���� :LWKRXW ODVW ZRUG GDWD
%LW �� 21 ���� :LWK ODVW ZRUG GDWD
%LWV � WR ��� 1R� RI E\WHV ZULWWHQ

'DWD �FRPPDQG�� 7KH GDWD WR EH ZULWWHQ�

���� 352*5$0 $5($ &/($5
&OHDUV WKH FRQWHQWV RI WKH SURJUDP DUHD�

1RWH �� ,I PHPRU\ LV ZULWH�SURWHFWHG YLD WKH NH\ VZLWFK RQ WKH IURQW SDQHO RI WKH 3&�
WKH 352*5$0 $5($ &/($5 FRPPDQG LV QRW HIIHFWLYH�

�� 7KH352*5$0$5($&/($5 FRPPDQGZLOO FOHDU WKH SURJUDPDUHD HYHQ LI
PHPRU\ LV ZULWH�SURWHFWHG E\ WKH 352*5$0 $5($ 3527(&7 FRPPDQG
�UHIHU WR ���� 352*5$0$5($ 3527(&7�� ([HFXWLQJ 352*5$0 $5($
&/($5 ZLOO UHOHDVH SURJUDP SURWHFWLRQ�

�� ,I DQ\ RWKHU GHYLFH KROGV WKH DFFHVV ULJKW� WKH 352*5$0 $5($ &/($5
FRPPDQG LV QRW HIIHFWLYH�

&RPPDQG %ORFN

���� �� �� ��

3URJUDP
QR�

&RPPDQG
FRGH &OHDU FRGH

5HVSRQVH %ORFN

����

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 3URJUDP QR� �FRPPDQG�� 6HW WR �����
&OHDU FRGH �FRPPDQG�� 6HW WR ���

���� 581
&KDQJHV WKH 3& WR '(%8*� 021,725� RU 581 PRGH� HQDEOLQJ WKH 3& WR H[�
HFXWH LWV SURJUDP�

1RWH ,I DQ\ RWKHU GHYLFH KROGV WKH DFFHVV ULJKW� WKH 3& PRGH ZLOO QRW EH FKDQJHG�

&RPPDQG %ORFN

���� �� ��

3URJUDP
QR� 0RGH

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

5HVSRQVH
FRGH

&RPPDQG
FRGH

581 6HFWLRQ ����



��

3DUDPHWHUV 3URJUDP QR� �FRPPDQG�� 6HW WR �����
0RGH �FRPPDQG�� $V IROORZV�

����� '(%8* PRGH
����� 021,725 PRGH
����� 581 PRGH

1RWH ,I WKH PRGH LV QRW VSHFLILHG� WKH 3& ZLOO JR WR 021,725 PRGH�

���� 6723
&KDQJHV WKH 3& WR 352*5$0 PRGH� VWRSSLQJ SURJUDP H[HFXWLRQ�

1RWH ,I DQ\ RWKHU GHYLFH KROGV WKH DFFHVV ULJKW� QRWKLQJ ZLOO EH H[HFXWHG�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

5HVSRQVH
FRGH

&RPPDQG
FRGH

���� &21752//(5 '$7$ 5($'
5HDGV WKH IROORZLQJ GDWD�

� &RQWUROOHU PRGHO DQG YHUVLRQ
� $UHD GDWD

� &38 %XV 8QLW FRQILJXUDWLRQ
� 5HPRWH ,�2 GDWD
� 3& VWDWXV

&RPPDQG %ORFN

����

&RPPDQG
FRGH

'DWD

5HVSRQVH %ORFN 7KH IRUPDW LV DV IROORZV LI �� LV VSHFLILHG DV WKH GDWD WR EH UHDG�

����

&RQWUROOHU
PRGHO

&RQWUROOHU
YHUVLRQ

)RU V\VWHP
XVH

$UHD GDWD5HVSRQVH
FRGH

&RPPDQG
FRGH

�� E\WHV �� E\WHV �� E\WHV �� E\WHV

7KH IRUPDW LV DV IROORZV LI �� LV VSHFLILHG DV WKH GDWD WR EH UHDG�

����

5HPRWH ,�2 GDWD

&38 %XV 8QLW
FRQILJXUDWLRQ

5HVSRQVH
FRGH

&RPPDQG
FRGH

�� E\WHV

3& VWDWXV

&21752//(5 '$7$ 5($' 6HFWLRQ ����



��

7KH IRUPDW LV DV IROORZV ZKHQ WKH GDWD WR EH UHDG LV RPLWWHG�

����

&RQWUROOHU
PRGHO

&RQWUROOHU
YHUVLRQ

)RU V\VWHP
XVH

$UHD GDWD5HVSRQVH
FRGH

&RPPDQG
FRGH

�� E\WHV �� E\WHV �� E\WHV �� E\WHV

5HPRWH ,�2 GDWD

&38 %XV 8QLW
FRQILJXUDWLRQ

3& VWDWXV

�� E\WHV

3DUDPHWHUV 'DWD �FRPPDQG�� 6SHFLI\ DV IROORZV WR UHDG WKH GHVLUHG GDWD�

9DOXH �� ��

'DWD WR EH UHDG &RQWUROOHU PRGHO
&RQWUROOHU YHUVLRQ
$UHD GDWD

&38 %XV 8QLW FRQILJXUDWLRQ
5HPRWH ,�2 GDWD
3& VWDWXV

1RWH ,I QR GDWD LV VSHFLILHG� DOO GDWD ZLOO EH UHDG FRQVHFXWLYHO\

&RQWUROOHU PRGHO DQG &RQWUROOHU YHUVLRQ �UHVSRQVH�� %RWK DUH UHDG LQ $6&,,
FRGHV ��� E\WHV �L�H� �� $6&,, FKDUDFWHUV� PD[� HDFK�

)RU V\VWHP XVH �UHVSRQVH�� 5HVHUYHG IRU V\VWHP XVH�

$UHD GDWD �UHVSRQVH�� $V IROORZV�

3URJUDP
DUHD VL]H

,20 VL]H

1R� RI '0 ZRUGV

([SDQVLRQ
'0 VL]H

1R� RI VWHSV�
WUDQVLWLRQV

.LQG RI PHPRU\ FDUG

0HPRU\ FDUG
VL]H

7LPHU�FRXQWHU
VL]H

��WK E\WH�VW E\WH

,WHP 0HDQLQJ 8QLW

3URJUDP DUHD VL]H 7KH VL]H RI 3& 6HWXS DQG SURJUDP DUHD . ZRUGV ��. ZRUGV  ����� ZRUGV�

,20 VL]H 7KH VL]H RI WKH DUHD LQ ZKLFK ELW�ZRUG FRPPDQGV
FDQ EH XVHG�

. E\WHV ��. E\WHV  ����� E\WHV�

1R� RI '0 ZRUGV 7RWDO ZRUGV LQ WKH '0 DUHD . ZRUGV

7LPHU�FRXQWHU VL]H 0D[LPXP QR� RI WLPHUV�FRXQWHUV DYDLODEOH 7LPHUV�&RXQWHUV

([SDQVLRQ '0 VL]H %DQNV LQ WKH H[SDQVLRQ '0 DUHD %DQNV �� EDQN  ������ ZRUGV�

1R� RI VWHSV�WUDQVLWLRQV 0D[LPXP QR� RI VWHSV�WUDQVLWLRQV DYDLODEOH 6WHSV�WUDQVLWLRQV

.LQG RI PHPRU\ FDUG ��� 1R PHPRU\ FDUG
��� 635$0
��� (3520
��� ((3520

���

0HPRU\ FDUG VL]H 6L]H RI WKH PHPRU\ FDUG . E\WH �� ZRUG  � E\WHV�

&38 %XV 8QLW FRQILJXUDWLRQ �UHVSRQVH�� (DFK &38 %XV 8QLW KDV D FRGH DV�
VLJQHG WR LW FRQVLVWLQJ RI WZR $6&,, FKDUDFWHUV �WZR E\WHV�� 7KHVH FRGHV DUH JLY�
HQ LQ WKH QXPHULFDO RUGHU DFFRUGLQJ WR WKH XQLW QXPEHU RI WKH&38%XV8QLWV �XQLW
� WR ����

�� �� �� ��

1R� �1R� � 1R� �� $OO VHW WR �� ��� E\WHV�

��WK E\WH�VW E\WH ��QG E\WH

&21752//(5 '$7$ 5($' 6HFWLRQ ����



��

5HPRWH ,�2 GDWD �UHVSRQVH�� 7KH QXPEHU RI UHPRWH ,�2 V\VWHPV �6<60$&
%86 DQG 6<60$& %86��� LV UHWXUQHG LQ WZR E\WHV DV IROORZV�

1R� RI 6<60$& %86 0DVWHUV PRXQWHG �VHFRQG E\WH�

1R� RI 6<60$& %86�� 0DVWHUV PRXQWHG �ILUVW E\WH�

3& VWDWXV �UHVSRQVH�� 7KH IROORZLQJ VLQJOH E\WH �� ELWV� LV UHWXUQHG�

� � � � � � � �

� � �
%LW

1R� RI 5DFNV FRQQHFWHG WR WKH 3& �� WR )� � WR �� UDFNV�

:LWK EXLOW�LQ KRVW LQWHUIDFH �$OZD\V ��
3HULSKHUDO 'HYLFH FRQQHFWHG ��� QR� �� \HV�

���� &211(&7,21 '$7$ 5($'
5HDGV WKH PRGHO QXPEHU RI WKH VSHFLILHG 8QLWV�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

8QLW DGGUHVV

1R� RI 8QLWV

5HVSRQVH %ORFN

����

1R� RI 8QLWV

8QLW DGGUHVV
0RGHO QXPEHU

8QLW DGGUHVV
0RGHO QXPEHU

'DWD

5HVSRQVH
FRGH

&RPPDQG
FRGH

�� E\WHV �� E\WHV

3DUDPHWHUV 8QLW DGGUHVV �FRPPDQG DQG UHVSRQVH�� 7KH XQLW DGGUHVV RI WKH ILUVW 8QLW
ZKRVHPRGHO QXPEHU LV WR EH UHDG� ,I WKH VSHFLILHG 8QLW GRHV QRW H[LVW� WKH &21�
752//(5 '$7$ 5($' FRPPDQG LV H[HFXWHG IURP WKH QH[W 8QLW� 6SHFLI\ WKH
IROORZLQJ IRU WKH XQLW DGGUHVV�
&38� ��
&38 %XV 8QLW� ���� � XQLW QXPEHU LQ KH[DGHFLPDO
1R� RI 'DWD 8QLWV �FRPPDQG�� 7KH QXPEHU RI GDWD XQLWV IRU ZKLFK WKH PRGHO
QXPEHU LV WR EH UHDG� $ QXPEHU EHWZHHQ �� DQG �� �KH[DGHFLPDO� FDQ EH VSHFL�
ILHG� ,I WKH QXPEHU RI GDWD XQLWV LV QRW VSHFLILHG� �� ��� GDWD XQLWV� ZLOO EH XVHG�
1R� RI 8QLWV �UHVSRQVH�� 7KH QXPEHU RI 8QLWV IRU ZKLFK D PRGHO QXPEHU LV EH�
LQJ UHWXUQHG� ,I ELW � LV 21 ���� WKHPRGHO QXPEHU RI WKH ODVW 8QLW LV EHLQJ UHWXUQHG�
8QLW DGGUHVV DQG PRGHO QXPEHU �UHVSRQVH�� 7KH XQLW DGGUHVV DQG PRGHO
QXPEHU� 7KH PRGHO QXPEHU LV SURYLGHG LQ XS WR �� $6&,, FKDUDFWHUV�

���� &21752//(5 67$786 5($'
5HDGV WKH VWDWXV RI WKH &RQWUROOHU�

1RWH 7R UHDG WKH HUURU ORJ� UHDG WKH DSSURSULDWH $X[LOLDU\ $UHD ZRUGV RU H[HFXWH WKH
(5525 /2* 5($' FRPPDQG �UHIHU WR ���� (5525 /2* 5($'��

&21752//(5 67$786 5($' 6HFWLRQ ����



��

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

0RGH

)DWDO HUURU
GDWD

1RQ�IDWDO
HUURU GDWD

0HVVDJH
<HV�QR

)$/�
)$/6 QR�

(UURU
PHVVDJH

6WDWXV

5HVSRQVH
FRGH

&RPPDQG
FRGH

�� E\WHV

3DUDPHWHUV 6WDWXV �UHVSRQVH�� 7KH RSHUDWLQJ VWDWXV RI WKH 3& DV IROORZV�
��� 6WRS �SURJUDP QRW EHLQJ H[HFXWHG�
��� 5XQ �SURJUDP EHLQJ H[HFXWHG�
���&38RQ VWDQGE\ �WKH VWDUW VZLWFK LV2))RU WKH&38 LVZDLWLQJ IRU D VLJQDO
IURP D GHYLFH VXFK DV D 6<60$& %86�� 5HPRWH ,�2 6ODYH 8QLW��

0RGH �UHVSRQVH�� 2QH RI WKH IROORZLQJ 3& PRGHV�
��� 352*5$0
��� '(%8*
��� 021,725
��� 581

)DWDO HUURU GDWD �UHVSRQVH�� 7KH FRQWHQWV RI 3& IDWDO HUURU LQIRUPDWLRQ �IRU GH�
WDLOV UHIHU WR WKH &9�VHULHV 3& 2SHUDWLRQ 0DQXDO� /DGGHU 'LDJUDPV��

�� �� �� �� �� �� � � � � � � � � � �

� � � � �
%LW

�� )$/6 HUURU

�� )DWDO 6)& HUURU

�� &\FOH WLPH RYHU

�� 3URJUDP HUURU

�� ,�2 VHWWLQJ HUURU

�� ,�2 SRLQW RYHUIORZ

�� &38 EXV HUURU

�� 'XSOLFDWLRQ HUURU

�� ,�2 EXV HUURU

�� 0HPRU\ HUURU

�� :DWFK GRJ WLPHU HUURU

6HFRQG E\WH)LUVW E\WH

&21752//(5 67$786 5($' 6HFWLRQ ����



��

1RQ�IDWDO HUURU GDWD �UHVSRQVH�� 7KH FRQWHQWV RI 3& QRQ�IDWDO HUURU LQIRUPD�
WLRQ �IRU GHWDLOV UHIHU WR WKH &9�VHULHV 3&2SHUDWLRQ 0DQXDO� /DGGHU 'LDJUDPV��

�� �� �� �� �� �� � � � � � � � � � �

� � � � �
%LW

�� 0RPHQWDU\ SRZHU LQWHUUXSWLRQ

�� &38 %XV 8QLW VHWWLQJ HUURU

�� %DWWHU\ HUURU

�� 6<60$& %86 HUURU

�� 6<60$& %86�� HUURU

�� &38 %XV 8QLW HUURU

�� ,�2 YHULILFDWLRQ HUURU

�� 1RQ�IDWDO 6)& HUURU

�� ,QGLUHFW '0 HUURU

�� -03 HUURU

�� )$/ HUURU

6HFRQG E\WH)LUVW E\WH

0HVVDJH \HV�QR �UHVSRQVH�� ,I 06*����� KDV EHHQ H[HFXWHG� WKH ELW FRUUH�
VSRQGLQJ WR WKH PHVVDJH QXPEHU ZLOO EH 21 ��� DV VKRZQ EHORZ� 7R UHDG WKH
PHVVDJHV JHQHUDWHG E\ 06*������ H[HFXWH WKH 0(66$*( 5($' FRPPDQG
�UHIHU WR ���� 0(66$*( 5($'��

�� � � � � � � � � �

� �

6HW WR �

%LW

0HVVDJH QR� � ��� QR��� <HV�

0HVVDJH QR� � ��� QR��� <HV�

0HVVDJH QR� � ��� QR��� <HV�

0HVVDJH QR� � ��� QR��� \HV�

0HVVDJH QR� � ��� QR��� \HV�

0HVVDJH QR� � ��� QR��� \HV�

0HVVDJH QR� � ��� QR��� \HV�

0HVVDJH QR� � ��� QR��� \HV�

6HFRQG E\WH)LUVW E\WH

)$/�)$/6 QR� �UHVSRQVH�� 7KH KLJKHVW SULRULW\ )$/ RU )$/6 HUURU� 7KH DFWXDO
YDOXH UHWXUQHG ZLOO EH ���� SOXV WKH )$/�)$/6 QXPEHU� IRU GHWDLOV UHIHU WR WKH
&9�VHULHV 3&2SHUDWLRQ0DQXDO� /DGGHU'LDJUDPV�� ,I QR )$/ RU )$/6 HUURU KDV
RFFXUUHG� ���� ZLOO EH UHWXUQHG�

(UURUPHVVDJH �UHVSRQVH�� 7KH HUURU PHVVDJH RI WKH SUHVHQW )$/�)$/6 QXP�
EHU� ,I WKHUH LV QR HUURU� �� VSDFHV �$6&,, ��� ZLOO EH UHWXUQHG�

���� &<&/( 7,0( 5($'
,QLWLDOL]HV WKH 3&·V F\FOH WLPH KLVWRU\ RU UHDGV WKH DYHUDJH� PD[�� DQG PLQ� F\FOH
WLPH�

&RPPDQG %ORFN

����

3DUDPHWHU
&RPPDQG

FRGH

&<&/( 7,0( 5($' 6HFWLRQ ����



��

5HVSRQVH %ORFN 7KH UHVSRQVH IRUPDW LV DV IROORZV ZKHQ WKH SDUDPHWHU LV �� �ZKHQ LQLWLDOL]LQJ��

����

5HVSRQVH
FRGH

&RPPDQG
FRGH

7KH UHVSRQVH IRUPDW LV DV IROORZV ZKHQ WKH SDUDPHWHU LV �� �ZKHQ UHDGLQJ��

����

$YHUDJH F\FOH WLPH 0D[� F\FOH WLPH 0LQ� F\FOH WLPH5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 3DUDPHWHU FRGH �FRPPDQG�� $V IROORZV�
��� ,QLWLDOL]HV WKH F\FOH WLPH�
��� 5HDGV WKH DYHUDJH� PD[LPXP� DQG PLQLPXP F\FOH WLPH�

$YHUDJH F\FOH WLPH� PD[� F\FOH WLPH� PLQ� F\FOH WLPH �UHVSRQVH�� (DFK YDO�
XH LV H[SUHVVHG LQ ��GLJLW %&' LQ ����PV LQFUHPHQWV� )RU H[DPSOH� LI �� �� �� ��
LV UHWXUQHG� WKH F\FOH WLPH LV �� PV�
7KH DYHUDJH F\FOH WLPH LV REWDLQHG DV IROORZV�

$YHUDJH F\FOH WLPH  �PD[� F\FOH WLPH � PLQ� F\FOH WLPH���

���� &/2&. 5($'
5HDGV WKH FORFN�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

<HDU 0RQWK 'DWH +RXU 0LQXWH 6HFRQG 'D\
5HVSRQVH

FRGH
&RPPDQG

FRGH

3DUDPHWHUV <HDU� PRQWK� GDWH� KRXU� PLQXWH� VHFRQG� GD\ �UHVSRQVH�� (DFK YDOXH LV H[�
SUHVVHG LQ %&'�

<HDU� 7KH ULJKWPRVW WZR GLJLWV RI WKH \HDU�
+RXU� �� WR ���
'D\� $V IROORZV�

9DOXH �� �� �� �� �� �� ��
'D\ 6XQ 0RQ 7XHV :HG 7KXU )UL 6DW

���� &/2&. :5,7(
6HWV WKH FORFN�

1RWH �� 7KH 3& DXWRPDWLFDOO\ FKHFNV WKH UDQJH RI WKH VSHFLILHG GDWD� ,I DQ\ SRUWLRQ
RI WKH GDWD LV LQFRUUHFW� WKH FORFN ZLOO QRW EH VHW�

�� ,I DQ\ RWKHU GHYLFH KROGV WKH DFFHVV ULJKW� WKH FORFN ZLOO QRW EH VHW�

&/2&. :5,7( 6HFWLRQ ����



��

&RPPDQG %ORFN

����

<HDU 0RQWK 'DWH +RXU 0LQXWH 6HFRQG 'D\
&RPPDQG

FRGH

5HVSRQVH %ORFN

����

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV <HDU� PRQWK� GDWH� KRXU� PLQXWH� VHFRQG� GD\ �FRPPDQG�� (DFK VSHFLILHG
YDOXH LV H[SUHVVHG LQ %&'�

<HDU� 7KH ULJKWPRVW WZR GLJLWV RI WKH \HDU�
+RXU� 6SHFLI\ �� WR ���
'D\� $V IROORZV�

9DOXH �� �� �� �� �� �� ��
'D\ 6XQ 0RQ 7XHV :HG 7KXU )UL 6DW

1RWH �� ,I WKH VHFRQG RU GD\ DUH QRW VSHFLILHG� �� ZLOO EH VHW DV WKH VHFRQG DQG WKH
SUHYLRXV YDOXH ZLOO EH NHSW IRU WKH GD\ �

�� 7KH 3& GRHV QRW FKHFN WKH GD\ IURP WKH GDWH� 7KLV PHDQV WKDW QR HUURU ZLOO
RFFXU HYHQ LI WKH GDWH DQG GD\ GR QRW DJUHH�

���� 0(66$*( 5($'
5HDGV PHVVDJHV JHQHUDWHG E\ 06*������

1RWH 7KH 0(66$*( 5($'� 0(66$*( &/($5 �UHIHU WR ���� 0(66$*( &/($5��
DQG )$/�)$/6 5($' FRPPDQGV �UHIHU WR ���� )$/�)$/6 5($'� VKDUH WKH
VDPH FRPPDQG FRGH� 7KH\ DUH GLVWLQJXLVKHG E\ ELWV �� DQG �� RI WKH WZR�E\WH
SDUDPHWHU IROORZLQJ WKH FRPPDQG FRGH� 7R UHDG 06*����� PHVVDJHV� ELWV ��
DQG �� PXVW EH 2)) ����

&RPPDQG %ORFN

����

0HVVDJH QR�
SDUDPHWHU

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

0HVVDJH 0HVVDJH5HVSRQVH
FRGH

0HVVDJH QR�
SDUDPHWHU

&RPPDQG
FRGH

�� E\WHV �� E\WHV

3DUDPHWHUV 0HVVDJH QR� SDUDPHWHU �FRPPDQG DQG UHVSRQVH�� ,Q WKH FRPPDQG EORFN�
WXUQ 21 ��� WKH ELWV RI WKHPHVVDJHV WR EH UHDG� ,Q WKH UHVSRQVH EORFN� WKH ELWV RI
WKH PHVVDJHV EHLQJ UHWXUQHG ZLOO EH 21 ���� ,I QR ELWV DUH WXUQHG 21 LQ WKH FRP�

0(66$*( 5($' 6HFWLRQ ����



��

PDQG EORFN� DOO ELWV ZLOO EH 2)) ��� LQ WKH UHVSRQVH EORFN DQG QR IXUWKHU GDWD ZLOO
EH UHWXUQHG�

�� �� � � � � � � ��� � �

� � � �

6HFRQG E\WH)LUVW E\WH

6HW WR � 0HVVDJH QR� �

0HVVDJH QR� �

0HVVDJH QR� �

0HVVDJH QR� �

0HVVDJH QR� �

0HVVDJH QR� �

0HVVDJH QR� �

0HVVDJH QR� �

��� 0HVVDJH UHDG

0HVVDJH �UHVSRQVH�� (DFK PHVVDJH LV UHDG LQ WKH QXPHULFDO RUGHU DFFRUGLQJ
WR WKH PHVVDJH QXPEHU� (DFKPHVVDJH FRQVLVWV RI �� $6&,, FKDUDFWHUV ��� E\�
WHV�� 7KH WRWDO QXPEHU RI E\WHV RI WKH PHVVDJHV LV FDOFXODWHG DV IROORZV�

7KH QXPEHU RI PHVVDJHV  �� E\WHV

,I QR PHVVDJH KDV EHHQ UHJLVWHUHG IRU D PHVVDJH QXPEHU WKDW KDV EHHQ UH�
TXHVWHG� �� VSDFHV �$6&,, ��� ZLOO EH UHWXUQHG�

���� 0(66$*( &/($5
&OHDUV PHVVDJHV JHQHUDWHG ZLWK 06*������

1RWH �� 7KH 0(66$*( 5($'� 0(66$*( &/($5 �UHIHU WR ���� 0(66$*(
&/($5�� DQG )$/�)$/6 5($' FRPPDQGV �UHIHU WR ���� )$/�)$/6 5($'�
VKDUH WKH VDPH FRPPDQG FRGH� 7KH\ DUH GLVWLQJXLVKHG E\ ELWV �� DQG �� RI
WKH WZR�E\WH SDUDPHWHU IROORZLQJ WKH FRPPDQG FRGH� 7R FOHDU PHVVDJHV�
ELW �� PXVW EH 21 ��� DQG ELW �� PXVW EH 2)) ����

�� ,I DQ\ RWKHU GHYLFH KROGV WKH DFFHVV ULJKW� PHVVDJHV ZLOO QRW EH FOHDUHG�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

0HVVDJH QR�

5HVSRQVH %ORFN

����

&RPPDQG
FRGH

5HVSRQVH
FRGH

0(66$*( &/($5 6HFWLRQ ����



��

3DUDPHWHUV 0HVVDJH QR� �FRPPDQG�� 7XUQ 21 WKH ELWV RI WKH PHVVDJHV WR EH FOHDUHG�

�� �� � � � � � � ��� � �

� � � �

6HW WR �

%LW

0HVVDJH QR� �

0HVVDJH QR� �

0HVVDJH QR� �

0HVVDJH QR� �

0HVVDJH QR� �

0HVVDJH QR� �

0HVVDJH QR� �

0HVVDJH QR� �

6HFRQG E\WH)LUVW E\WH

��� 0HVVDJH FOHDU

���� )$/�)$/6 5($'
5HDGV )$/�)$/6 PHVVDJHV�

1RWH 7KH 0(66$*( 5($' �UHIHU WR ���� 0(66$*( 5($'�� 0(66$*( &/($5
�UHIHU WR ���� 0(66$*( &/($5�� DQG )$/�)$/6 5($' FRPPDQGV �UHIHU WR
���� )$/�)$/6 5($'� VKDUH WKH VDPH FRPPDQG FRGH� 7KH\ DUH GLVWLQJXLVKHG
E\ ELWV �� DQG �� RI WKH WZR�E\WH SDUDPHWHU DIWHU WKH FRPPDQG FRGH� 7R UHDG
)$/�)$/6 PHVVDJHV� ELW �� PXVW EH 2)) ��� DQG ELW �� PXVW EH 21 ����

&RPPDQG %ORFN

����

&RPPDQG
FRGH

)$/�)$/6 1R�

5HVSRQVH %ORFN

����

5HVSRQVH
FRGH

&RPPDQG
FRGH

)$/�)$/6
1R�

(UURU PHVVDJH

�� E\WHV

3DUDPHWHUV )$/�)$/6 QR� �FRPPDQG DQG UHVSRQVH�� ,Q WKH FRPPDQG EORFN� VSHFLI\ LQ
KH[DGHFLPDO LQ ELWV � WR �� WKH )$/ RU )$/6 QXPEHU WR EH UHDG DV VKRZQ EHORZ�
,Q WKH UHVSRQVH EORFN� WKH )$/ RU )$/6 QXPEHU LV UHWXUQHG�

�� �� ���

� �

)$/ RU )$/6 QR�

%LW

��� )$/�)$/6 5($'

6HFRQG E\WH)LUVW E\WH

� �

(UURU PHVVDJH �UHVSRQVH�� 7KH HUURU PHVVDJH VSHFLILHG LQ WKH )$/����� RU
)$/6����� LQVWUXFWLRQ� ,I WKHUH LV QR HUURU� �� VSDFHV �$6&,, ��� ZLOO EH UHWXUQHG�

)$/�)$/6 5($' 6HFWLRQ ����



��

���� $&&(66 5,*+7 $&48,5(
$FTXLUHV WKH DFFHVV ULJKW DV ORQJ DV QR RWKHU GHYLFH KROGV LW� ([HFXWH WKH $&�
&(66 5,*+7 $&48,5( FRPPDQG ZKHQ \RX QHHG WR H[HFXWH FRPPDQGV FRQ�
WLQXRXVO\ ZLWKRXW EHLQJ LQWHUUXSWHG E\ RWKHU GHYLFHV� $V VRRQ DV WKH H[HFXWLRQ RI
WKH FRPPDQGV KDV EHHQ FRPSOHWHG� H[HFXWH WKH $&&(66 5,*+7 5(/($6(
FRPPDQG WR UHOHDVH WKH DFFHVV ULJKW �UHIHU WR ���� $&&(66 5,*+7 5(�
/($6(�� ,I DQRWKHU GHYLFHV KROGV WKH DFFHVV ULJKW� WKH GHYLFH ZLOO EH LGHQWLILHG LQ
WKH UHVSRQVH�

1RWH �� ,I DQ\ RWKHU GHYLFH KDV WKH DFFHVV ULJKW� WKH DFFHVV ULJKW FDQQRW EH DFTXLUHG
ZLWK WKLV FRPPDQG� XVH WKH $&&(66 5,*+7 )25&(' $&48,5( FRP�
PDQG �UHIHU WR ���� $&&(66 5,*+7 )25&(' $&48,5(��

�� 7KH IROORZLQJ FRPPDQGV FDQQRW EH H[HFXWHG E\ RWKHU GHYLFHV LI WKH KRVW
FRPSXWHU KROGV WKH DFFHVV ULJKW� 'R QRW UHVWULFW WKH DFFHVV ULJKW XQOHVV QHF�
HVVDU\�
3$5$0(7(5 $5($ :5,7( ��� ���
3$5$0(7(5 $5($ &/($5 ��� ���
352*5$0 $5($ 3527(&7 ��� ���
352*5$0 $5($ &/($5 ��� ���
352*5$0 $5($ :5,7( ��� ���
352*5$0 $5($ 3527(&7 &/($5 ��� ���
581 ��� ���
6723 ��� ���
&/2&. :5,7( ��� ���
0(66$*( &/($5 ��� ���
$&&(66 5,*+7 $&48,5( ��& ���
(5525 &/($5 ��� ���
(5525 /2* &/($5 ��� ���
3$5$0(7(5 $5($ ),/( 75$16)(5 ��� �%�
352*5$0 $5($ ),/( 75$16)(5 ��� �&�
)25&(' 6(7�5(6(7 ��� ���
)25&(' 6(7�5(6(7 &$1&(/ ��� ���

&RPPDQG %ORFN

���& �� ��

&RPPDQG
FRGH

3URJUDP
QR�

5HVSRQVH %ORFN

���& �� ��

5HVSRQVH
FRGH

&RPPDQG
FRGH

8QLW DGGUHVV RI 8QLW ZLWK DFFHVV ULJKW

1RGH QXPEHU RI GHYLFH ZLWK DFFHVV ULJKW

1HWZRUN DGGUHVV RI GHYLFH ZLWK DFFHVV ULJKW

,I DQ\ RWKHU GHYLFH KROGV WKH DFFHVV
ULJKW� WKH GHYLFH ZLOO EH LGHQWLILHG�

3DUDPHWHUV 3URJUDP QR� �FRPPDQG�� 6HW WR �����

���� $&&(66 5,*+7 )25&(' $&48,5(
$FTXLUHV WKH DFFHVV ULJKW HYHQ LI DQRWKHU GHYLFH DOUHDG\ KROGV LW�

1RWH �� (YHQ LI DQ\ RWKHU GHYLFH KDV WKH DFFHVV ULJKW� WKH DFFHVV ULJKW FDQ EH DF�
TXLUHG ZLWK WKLV FRPPDQG DQG D QRUPDO UHVSRQVH FRGH ZLOO EH UHWXUQHG�

$&&(66 5,*+7 )25&(' $&48,5( 6HFWLRQ ����



��

�� 7KH IROORZLQJ FRPPDQGV FDQQRW EH H[HFXWHG E\ RWKHU GHYLFHV LI WKH KRVW
FRPSXWHU KROGV WKH DFFHVV ULJKW� 'R QRW UHVWULFW WKH DFFHVV ULJKW XQOHVV QHF�
HVVDU\�

3$5$0(7(5 $5($ :5,7( ��� ���
3$5$0(7(5 $5($ &/($5 ��� ���
352*5$0 $5($ 3527(&7 ��� ���
352*5$0 $5($ &/($5 ��� ���
352*5$0 $5($ :5,7( ��� ���
352*5$0 $5($ 3527(&7 &/($5 ��� ���
581 ��� ���
6723 ��� ���
&/2&. :5,7( ��� ���
0(66$*( &/($5 ��� ���
$&&(66 5,*+7 $&48,5( ��& ���
(5525 &/($5 ��� ���
(5525 /2* &/($5 ��� ���
3$5$0(7(5 $5($ ),/( 75$16)(5 ��� �%�
352*5$0 $5($ ),/( 75$16)(5 ��� �&�
)25&(' 6(7�5(6(7 ��� ���
)25&(' 6(7�5(6(7 &$1&(/ ��� ���

�� :KHQ WKH $&&(66 5,*+7 )25&(' $&48,5( FRPPDQG LV H[HFXWHG
ZKLOH DQ\ RWKHU GHYLFH KDV WKH DFFHVV ULJKW� WKH DFFHVV ULJKW RI WKH RWKHU GH�
YLFH ZLOO EH FDQFHOHG� ,I SRVVLEOH� ZDLW XQWLO WKH RWKHU GHYLFH FRPSOHWHV WKH
SUHVHQW RSHUDWLRQ� DQG WKHQ H[HFXWH WKH $&&(66 5,*+7 $&48,5( FRP�
PDQG �UHIHU WR ���� $&&(66 5,*+7 $&48,5(��

�� 7KH GHYLFH WKDW KDV ORVW WKH DFFHVV ULJKW LV QRW QRWLILHG�

&RPPDQG %ORFN

���& �� ��

&RPPDQG
FRGH

3URJUDP
QR�

5HVSRQVH %ORFN

���&

&RPPDQG
FRGH

5HVSRQVH
FRGH

3DUDPHWHUV 3URJUDP QR� �FRPPDQG�� 6HW WR �����

���� $&&(66 5,*+7 5(/($6(
5HOHDVHV WKH DFFHVV ULJKW UHJDUGOHVV RI ZKDW GHYLFH KROGV LW� $ QRUPDO UHVSRQVH
FRGH ZLOO UHWXUQHG HYHQ ZKHQ DQRWKHU GHYLFH KHOG WKH DFFHVV ULJKW RU ZKHQ QR
GHYLFH KHOG WKH DFFHVV ULJKW�

&RPPDQG %ORFN

���& �� ��

&RPPDQG
FRGH

3URJUDP
QR�

$&&(66 5,*+7 5(/($6( 6HFWLRQ ����



��

5HVSRQVH %ORFN

���&

&RPPDQG
FRGH

5HVSRQVH
FRGH

3DUDPHWHUV 3URJUDP QR� �FRPPDQG�� 6HW WR �����

���� (5525 &/($5
&OHDUV HUURUV RU HUURUPHVVDJHV IURP WKH3&�$QRUPDO UHVSRQVHZLOO EH UHWXUQHG
HYHQ LI WKH HUURU KDV QRW RFFXUUHG�

1RWH 7KH FDXVH RI WKH HUURU PXVW EH UHPRYHG EHIRUH H[HFXWLQJ WKH (5525 &/($5
FRPPDQG RU WKH VDPH HUURU ZLOO RFFXU DJDLQ DIWHU WKH(5525&/($5FRPPDQG
LV H[HFXWHG�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

(UURU UHVHW
)$/ QR�

5HVSRQVH %ORFN

����

&RPPDQG
FRGH

5HVSRQVH
FRGH

3DUDPHWHUV (UURU UHVHW )$/ QR� �FRPPDQG�� 7KH FRGH RI WKH HUURU WR EH UHVHW�
7KH IROORZLQJ FRGHV FDQ EH XVHG UHJDUGOHVV RI WKH 3&·V PRGH�

(UURU FRGH 0HDQLQJ

)))( 3UHVHQW HUURU FOHDUHG� 5HVHWV WKH KLJKHVW SULRULW\ HUURU�

���� 3RZHU LQWHUUXSWLRQ HUURU� 7KLV HUURU RFFXUV ZKHQ WKH &38 SRZHU KDV EHHQ LQWHUUXSWHG�

��$� WR ��$� 6<60$& %86 HUURU

��%� WR ��%� 6<60$& %86�� HUURU

��(� ,�2 YHULILFDWLRQ HUURU� 7KLV HUURU RFFXUV LI WKH ,�2 WDEOH GLIIHUV IURP WKH DFWXDO ,�2 SRLQWV LQ WKH 6\VWHP�

��)� 1RQ�IDWDO 6)& HUURU� 7KLV HUURU RFFXUV ZKHQ WKHUH LV DQ HUURU ZKLOH WKH 3& LV H[HFXWLQJ DQ 6)&
SURJUDP�

��)� %DWWHU\ HUURU

��)� ,QGLUHFW '0 HUURU� 7KLV HUURU RFFXUV ZKHQ D PLVWDNH KDV RFFXUUHG LQ LQGLUHFWO\ DGGUHVVLQJ WKH '0
$UHD�

��)� -03 HUURU� 7KLV HUURU RFFXUV ZKHQ D MXPS KDV EHHQ VSHFLILHG ZLWKRXW D GHVWLQDWLRQ�

���� WR ���� &38 %XV 8QLW HUURU �WKH ULJKWPRVW WZR GLJLWV DUH WKH XQLW QXPEHU LQ %&' RI WKH 8QLW WKDW KDV WKH
HUURU�� 7KLV HUURU RFFXUV LI WKHUH LV D SDULW\ HUURU DW WKH WLPH RI GDWD WUDQVIHU EHWZHHQ WKH &38 %XV 8QLW
DQG &38 RU LI WKH &38 %XV 8QLW KDV D ZDWFKGRJ WLPHU HUURU�

���� WR ���� &38 %XV 8QLW VHWWLQJ HUURU �WKH ULJKWPRVW WZR GLJLWV DUH WKH XQLW QXPEHU LQ %&' RI WKH 8QLW WKDW KDV
WKH HUURU��

���� WR ��)) )$/����� H[HFXWHG LQ WKH XVHU SURJUDP�

(5525 &/($5 6HFWLRQ ����



��

7KH IROORZLQJ FRGHV FDQ EH XVHG RQO\ ZKHQ WKH 3& LV LQ 352*5$0 PRGH�

(UURU FRGH 0HDQLQJ

)))) $OO HUURUV FOHDUHG�

���) &\FOH WLPH WRR ORQJ

��&� WR ��&� ,�2 EXV HUURU� 7KLV HUURU RFFXUV ZKHQ WKHUH LV DQ HUURU LQ DQ ,�2 EXV FKHFN RU D 8QLW KDV EHHQ
UHPRYHG RU DGGHG ZKHQ SRZHU LV WXUQHG RQ WR WKH 3&�

��(� ,�2 VHWWLQJ HUURU� 7KLV HUURU RFFXUV LI WKH ,�2 WDEOH GLIIHUV IURP DFWXDO ,�2 SRLQWV LQ WKH 6\VWHP�

��(� ,�2 SRLQWV RYHUIORZ

��(� 'XSOLFDWLRQ HUURU� 7KLV HUURU RFFXUV LI WKH VDPH XQLW QXPEHU LV DVVLJQHG PRUH WKDQ RQH 8QLW RU WKH
VDPH ZRUG LV DOORFDWHG PRUH WKDQ RQFH�

��)� 3URJUDP HUURU� 7KLV HUURU RFFXUV LI D SURJUDP WKDW H[FHHGV PHPRU\ FDSDFLW\ LV H[HFXWHG�

��)� 0HPRU\ HUURU� 7KLV HUURU RFFXUV LI DQ HUURU LV IRXQG LQ WKH 3&·V PHPRU\� PHPRU\ FDUG� RU 3& 6HWXS
GXULQJ DQ PHPRU\ HUURU FKHFN�

��)� )DWDO 6)& HUURU� 7KLV HUURU RFFXUV LI DQ 6)& V\QWD[ HUURU KDV EHHQ GLVFRYHUHG DQG WKH SURJUDP ZLOO
QRW H[HFXWH�

��)) 6\VWHP HUURU� 7KLV HUURU RFFXUV LI WKH &38 KDV D ZDWFKGRJ WLPHU HUURU�

���� WR ���� &38 EXV HUURU� 7KH ULJKWPRVW WZR GLJLWV DUH WKH XQLW QXPEHU LQ %&' RI WKH &38 %XV 8QLW WKDW KDV WKH
HUURU� 7KLV HUURU RFFXUV LI DQ HUURU LV GLVFRYHUHG GXULQJ D &38 EXV FKHFN�

&��� WR &�)) )$/6����� H[HFXWHG�

���� (5525 /2* 5($'
5HDGV WKH 3&·V HUURU ORJ�

1RWH �� :KHQ WKH 3& GRHV QRW KDYH WKH VSHFLILHG QXPEHU RI UHFRUGV� DOO WKH UHFRUGV
WKDW KDYH EHHQ VWRUHG LQ WKH 3& ZLOO EH UHDG DQG DQ DGGUHVV UDQJH RYHUIORZ
HUURU ZLOO UHVXOW�

�� ,I WKH GDWD LV WRR ODUJH DQG H[FHHGV WKH SHUPLVVLEOH OHQJWK RI WKH UHVSRQVH
EORFN� WKH SDUW LQ H[FHVV ZLOO QRW EH UHDG DQG D UHVSRQVH OHQJWK RYHUIORZ HU�
URU ZLOO UHVXOW�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

%HJLQQLQJ
UHFRUG QR�

1R� RI
UHFRUGV

5HVSRQVH %ORFN

����

0D[� QR� RI
VWRUHG UHFRUGV

1R� RI
VWRUHG
UHFRUGV

1R� RI
UHFRUGV

(UURU ORJ
GDWD

(UURU ORJ
GDWD

5HVSRQVH
FRGH

&RPPDQG
FRGH

�� E\WHV �� E\WHV

3DUDPHWHUV %HJLQQLQJ UHFRUG QR� �FRPPDQG�� 7KH ILUVW UHFRUG WR EH UHDG �WKH ILUVW UHFRUG
QXPEHU LV ������
0D[� QR� RI VWRUHG UHFRUGV �UHVSRQVH�� 7KHPD[LPXP QXPEHU RI UHFRUGV WKDW
FDQ EH UHFRUGHG�
1R� RI VWRUHG UHFRUGV �UHVSRQVH�� 7KH QXPEHU RI UHFRUGV WKDW KDYH EHHQ UH�
FRUGHG�
1R� RI UHFRUGV �FRPPDQG DQG UHVSRQVH�� 7KH QXPEHU RI UHFRUGV UHDG�

(5525 /2* 5($' 6HFWLRQ ����



��

(UURU ORJ GDWD �UHVSRQVH�� 7KH VSHFLILHG HUURU ORJ UHFRUGV ZLOO EH UHWXUQHG LQ
VHTXHQFH VWDUWLQJ IURP WKH EHJLQQLQJ UHFRUG QXPEHU� 7KH WRWDO QXPEHU RI E\WHV
UHTXLUHG LV FDOFXODWHG DV IROORZV�

1R� RI UHFRUGV [ �� E\WHV
7KH FRQILJXUDWLRQ RI HDFK HUURU UHFRUG LV DV IROORZV�

(UURU FRGH �
0LQXWH

6HFRQG
'D\ +RXU <HDU 0RQWK

(UURU FRGH �

�VW E\WH ��WK E\WH

(UURU FRGH �� �� 5HIHU WR SDJH �� IRU HUURU FRGH � DQG WR WKH UHOHYDQW RSHUDWLRQ
PDQXDO RU LQVWDOODWLRQ JXLGH IRU HUURU FRGH ��
(DFK GDWD LQFOXGHV WKH VHFRQG� PLQXWH� KRXU �� WR ���� GDWH� PRQWK� DQG \HDU
�WKH ULJKWPRVW WZR GLJLWV� LQ %&' VSHFLI\LQJ WKH WLPH WKDW WKH HUURU RFFXUUHG�

���� (5525 /2* &/($5
&OHDUV DOO HUURU ORJ UHFRUGV�

1RWH 7KLV FRPPDQG FDQQRW EH H[HFXWHG LI DQ\ RWKHU GHYLFH KDV WKH DFFHVV ULJKW�

&RPPDQG %ORFN

����

&RPPDQG
IRUPDW

5HVSRQVH %ORFN

����

&RPPDQG
IRUPDW

5HVSRQVH
FRGH

���� ),/( 1$0( 5($'
5HDGV RXW GDWD RQ WKH VSHFLILHG QXPEHU RI ILOHV VWRUHG LQ WKH ILOH GHYLFH FRQ�
QHFWHG WR WKH 3&�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

'LVN QR� %HJLQQLQJ
ILOH SRVLWLRQ

1R� RI
ILOHV

5HVSRQVH %ORFN

����

&RPPDQG
FRGH

5HVSRQVH
FRGH

'LVN GDWD 1R� RI
ILOHV

)LOH GDWD )LOH GDWD

�� E\WHV�� E\WHV�� E\WHV

3DUDPHWHUV 'LVN QR� �FRPPDQG�� 6HW WR ���� IRU WKH ILOH GHYLFH �PHPRU\ FDUG��
%HJLQQLQJ ILOH SRVLWLRQ �FRPPDQG�� 7KH ILUVW ILOH WR EH UHDG �WKH ILUVW ILOH QXP�
EHU LV ������

),/( 1$0( 5($' 6HFWLRQ ����



��

1R� RI ILOHV �FRPPDQG�� 7KH QXPEHU RI ILOHV WR EH UHDG EHWZHHQ ���� DQG
�����

'LVN GDWD �UHVSRQVH�� 7KH GDWD IURP WKH ILOH GHYLFH� WKH FRQILJXUDWLRQ RI ZKLFK
LV DV IROORZV�

9ROXPH
ODEHO

'DWH�WLPH 7RWDO FDSDFLW\ 8QXVHG FDSDFLW\ 7RWDO QR� RI ILOHV

�VW E\WH

�� E\WHV

��WK E\WH

9ROXPH /DEHO
7KH YROXPH ODEHO UHJLVWHUHG ZLWK WKH ILOH GHYLFH �UHIHU WR ��� 9ROXPH /DEHOV
DQG )LOH 1DPHV IRU WKH FRQILJXUDWLRQ RI WKH YROXPH ODEHO�� ,I QR YROXPH ODEHO
KDV EHHQ UHJLVWHUHG� �� VSDFHV �$6&,, ��� ZLOO EH UHWXUQHG�

'DWH�7LPH
7KH GDWH DQG WLPH WKDW WKH YROXPH ODEHO ZDV FUHDWHG �VHH QH[W SDJH��

7RWDO &DSDFLW\ DQG 2SHQ &DSDFLW\
7KH WRWDO FDSDFLW\ RI WKH ILOH GHYLFH DQG WKH QXPEHU RI E\WHV VWLOO DYDLODEOH
�KH[DGHFLPDO��

7RWDO 1R� RI )LOHV
7KH QXPEHU RI ILOHV UHFRUGHG LQ WKH ILOH GHYLFH�

1R� RI ILOHV �UHVSRQVH�� 7KH QXPEHU RI ILOHV WKDW KDYH EHHQ UHDG� %LW �� LV 21
��� LI WKH ODVW ILOH LV LQFOXGHG�

%LWV � WR � �VHFRQG E\WH�

%LWV � WR �� �ILUVW E\WH�

%LW �� 2)) ���� :LWKRXW ODVW ILOH
%LW �� 21 ���� :LWK ODVW ZRUG ILOH
%LWV � WR ��� 1R� RI ILOHV UHDG

)LOH GDWD �UHVSRQVH�� (DFK ILOH GDWD FRQVLVWV RI �� E\WHV� 7KH VSHFLILHG ILOHV ZLOO
EH WUDQVPLWWHG LQ VHTXHQFH VWDUWLQJ IURP WKH ILUVW ILOH� 7KH WRWDO QXPEHU RI E\WHV
UHTXLUHG LV FDOFXODWHG DV IROORZV�

1R� RI UHDG ILOHV [ �� E\WHV

7KH FRQILJXUDWLRQ IRU HDFK ILOH GDWD LV DV IROORZV�

'DWH�WLPH )LOH FDSDFLW\)LOH QDPH

�VW E\WH

�� E\WHV

��WK E\WH

)LOH 1DPH
7KH QDPH RI WKH ILOH �UHIHU WR ��� 9ROXPH /DEHOV DQG )LOH 1DPHV IRU WKH FRQ�
ILJXUDWLRQ RI WKH ILOH QDPH��

'DWH�7LPH
7KH GDWH DQG WLPH WKDW WKH ILOH ZDV FUHDWHG �VHH EHORZ��

)LOH &DSDFLW\
7KH FDSDFLW\ �E\WHV� RI WKH ILOH�

),/( 1$0( 5($' 6HFWLRQ ����



��

'DWH�7LPH 7KH FRQILJXUDWLRQ RI WKH FORFN GDWD �IRXU E\WHV RU �� ELWV� LV DV IROORZV�

�� �� �� �� ���� �� ���� � � �WRWR WR WR WRWR

<HDU
�� WR ����

�QG E\WH �UG E\WH �WK E\WH�VW E\WH

0RQWK
�� WR ���

0LQXWH
�� WR ���

6HFRQG
�� WR ���

'D\
�� WR ���

+RXU
�� WR ���

%LW ��

� ELWV � ELWV� ELWV� ELWV� ELWV� ELWV

$OO GDWD YDOXHV DUH LQ %&'�
<HDU� $GG �����
6HFRQG� 0XOWLSO\ E\ WZR�

���� 6,1*/( ),/( 5($'
5HDGV WKH FRQWHQWV RI D ILOH VWRUHG LQ WKH ILOH GHYLFH FRQQHFWHG WR WKH 3&�

&RPPDQG %ORFN

�� ��

)LOH SRVLWLRQ'LVN QR�&RPPDQG
FRGH

)LOH QDPH 'DWD OHQJWK

�� E\WHV

5HVSRQVH %ORFN

�� ��

)LOH FDSDFLW\5HVSRQVH
FRGH

&RPPDQG
FRGH

'DWD OHQJWK)LOH SRVLWLRQ 'DWD

3DUDPHWHUV 'LVN QR� �FRPPDQG�� 6HW WR ���� IRU WKH ILOH GHYLFH �PHPRU\ FDUG��
%HJLQQLQJ ILOH QDPH �FRPPDQG�� 7KH QDPH RI WKH ILOH WR EH UHDG �UHIHU WR ���
9ROXPH /DEHOV DQG )LOH 1DPHV IRU WKH FRQILJXUDWLRQ RI WKH ILOH QDPH��
)LOH SRVLWLRQ �FRPPDQG DQG UHVSRQVH�� 7KH QXPEHU RI E\WHV IURP WKH VWDUW RI
WKH ILOH IURP ZKLFK WR VWDUW UHDGLQJ �ILOHV VWDUW DW ����������
'DWD OHQJWK �FRPPDQG DQG UHVSRQVH�� 7KH QXPEHU RI E\WHV RI GDWD WR UHDG�
)LOH FDSDFLW\ �UHVSRQVH�� 7KH FDSDFLW\ �E\WHV� RI WKH ILOH WKDW ZDV UHDG�

1RWH ,I WKH 6,1*/( ),/( 5($' FRPPDQG LV H[HFXWHG IRU D ILOH ZLWK D ILOH
FDSDFLW\ RI � E\WHV� WKH GDWD OHQJWK ZLOO EH UHWXUQHG DV ���� DQG QR
GDWD ZLOO EH UHDG�

'DWD �UHVSRQVH�� 7KH VSHFLILHG GDWD LQ VHTXHQFH VWDUWLQJ IURP WKH VSHFLILHG
E\WH�

���� 6,1*/( ),/( :5,7(
:ULWHV D QHZ ILOH WR WKH ILOH GHYLFH FRQQHFWHG WR WKH 3&RU DSSHQGV�RYHUZULWHV DQ
H[LVWLQJ ILOH VWRUHG LQ WKH ILOH GHYLFH� 'HVLJQDWLRQ FDQ EHPDGH WR SURWHFW H[LVWLQJ
ILOHV LI DQ DWWHPSW LV PDGH WR FUHDWH D QHZ ILOH RI WKH VDPH QDPH DV DQ H[LVWLQJ
ILOH�:KHQ D QHZ ILOH LV ZULWWHQ RU DQ H[LVWLQJ ILOH LV PRGLILHG� WKH ILOH ZLOO UHFRUG WKH
FORFN GDWD RI WKH 3& DV WKH GDWH RI WKH ILOH�

1RWH :ULWLQJ D QHZ ILOH RUPRGLI\LQJ DQ H[LVWLQJ ILOHPXVW EH GRQH ZLWKLQ WKH FDSDFLW\ RI
WKH ILOH GHYLFH RU WKH 6,1*/( ),/( :5,7( FRPPDQG FDQQRW EH H[HFXWHG�

&RPPDQG %ORFN

�� ��

'LVN QR&RPPDQG
FRGH

'DWD OHQJWK)LOH SRVLWLRQ)LOH QDPH3DUDPHWHU
FRGH

)LOH GDWD

�� E\WHV

6,1*/( ),/( :5,7( 6HFWLRQ ����



��

5HVSRQVH %ORFN

�� ��

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 'LVN QR� �FRPPDQG�� 6HW WR ���� IRU WKH ILOH GHYLFH �PHPRU\ FDUG��
3DUDPHWHU FRGH �FRPPDQG�� $V IROORZV�

�����:ULWHV D QHZ ILOH� ,I D ILOH ZLWK WKH VDPH QDPH DOUHDG\ H[LVWV� WKH QHZ
ILOH ZLOO QRW EH FUHDWHG�
�����:ULWHV D QHZ ILOH� ,I D ILOH ZLWK WKH VDPH QDPH DOUHDG\ H[LVWV� LW ZLOO EH
RYHUZULWWHQ
����� $GG GDWD WR DQ H[LVWLQJ ILOH�
����� 2YHUZULWH DQ H[LVWLQJ ILOH�

)LOH QDPH �FRPPDQG�� 7KH QDPH RI WKH ILOH WR EH ZULWWHQ �UHIHU WR ��� 9ROXPH
/DEHOV DQG )LOH 1DPHV IRU WKH FRQILJXUDWLRQ RI WKH ILOH QDPH��
)LOH SRVLWLRQ �FRPPDQG�� 7KH QXPEHU RI E\WHV IURP WKH VWDUW RI WKH ILOH IURP
ZKLFK WR VWDUW ZULWLQJ �ILOHV VWDUW DW ���������� 7R FUHDWH D QHZ ILOH RU DGG GDWD WR
DQ H[LVWLQJ ILOH� VSHFLI\ �������� DV WKH ILOH SRVLWLRQ�
'DWD OHQJWK �FRPPDQG DQG UHVSRQVH�� 7KH QXPEHU RI E\WHV WR EH ZULWWHQ�

1RWH $ QHZ ILOH ZLWK D ILOH FDSDFLW\ RI � �QR GDWD� ZLOO EH FUHDWHG LI 6,1*/(
),/( :5,7( LV H[HFXWHG ZLWK ���� DV WKH GDWD OHQJWK�

)LOH GDWD �UHVSRQVH�� 7KH GDWD WR EH ZULWWHQ WR WKH ILOH�

���� 0(025< &$5' )250$7
)RUPDWV DPHPRU\ FDUG� $OZD\V H[HFXWH WKH0(025<&$5')250$7EHIRUH
XVLQJ D QHZ PHPRU\ FDUG DV D ILOH GHYLFH�

1RWH ,I WKH 0(025< &$5' )250$7 FRPPDQG LV H[HFXWHG� DOO GDWD ZLOO EH FOHDUHG
IURP WKH PHPRU\ FDUG�

&RPPDQG %ORFN

�� ��

'LVN QR�&RPPDQG
FRGH

5HVSRQVH %ORFN

�� ��

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 'LVN QR� �FRPPDQG�� 6HW WR ���� IRU WKH ILOH GHYLFH �PHPRU\ FDUG��

���� ),/( '(/(7(
'HOHWHV ILOHV VWRUHG E\ WKH ILOH GHYLFH FRQQHFWHG WR WKH 3&�

1RWH �� 7KH VSHFLILHG ILOHV ZLOO EH GHOHWHG LQ VHTXHQFH� ,I QRQ�H[LVWLQJ ILOH QDPHV
KDYH EHHQ VSHFLILHG� WKH 3&ZLOO LJQRUH WKHPDQG WKH RSHUDWLRQZLOO FRQWLQXH�

),/( '(/(7( 6HFWLRQ ����



��

�� ,I WKH VSHFLILHG QXPEHU RI ILOHV DQG WKH QXPEHU RI ILOH QDPHV GR QRW FRLQFLGH�
QR ILOHV ZLOO EH GHOHWHG�

&RPPDQG %ORFN

�� ��

'LVN QR�&RPPDQG
FRGH

1R� RI
ILOHV

)LOH QDPH )LOH QDPH

�� E\WHV �� E\WHV

5HVSRQVH %ORFN

�� ��

5HVSRQVH
FRGH

&RPPDQG
FRGH

1R� RI
ILOHV

3DUDPHWHUV 'LVN QR� �FRPPDQG�� 6HW WR ���� IRU WKH ILOH GHYLFH �PHPRU\ FDUG��
1R� RI ILOHV �FRPPDQG�� 7KH QXPEHU RI ILOHV WR EH GHOHWHG�
)LOH QDPH �FRPPDQG�� 7KH QDPHV RI WKH ILOHV WR EHGHOHWHG �UHIHU WR ���9ROXPH
/DEHOV DQG )LOH 1DPHV IRU WKH FRQILJXUDWLRQ RI WKH ILOH QDPH��
1R� RI ILOHV �UHVSRQVH�� 7KH QXPEHU RI ILOHV WKDW KDYH EHHQ GHOHWHG�

���� 92/80( /$%(/ &5($7(�'(/(7(
&UHDWHV D YROXPH ODEHO RQ WKH ILOH GHYLFH FRQQHFWHG WR WKH 3& RU GHOHWHV DQ H[�
LVWLQJ YROXPH ODEHO IURP WKH ILOH GHYLFH�
2QO\ RQH YROXPH ODEHO FDQ EH FUHDWHG IRU D VLQJOH PHPRU\ FDUG�
:KHQ D YROXPH ODEHO LV JHQHUDWHG� WKH FORFN GDWD RI WKH 3& ZLOO EH UHFRUGHG DV
WKH GDWH RI WKH YROXPH ODEHO�

&RPPDQG %ORFN 7KH FRPPDQG IRUPDW IRU FUHDWLQJ D YROXPH ODEHO LV DV IROORZV�

�� ��

'LVN QR�&RPPDQG
FRGH

9ROXPH ODEHO3DUDPHWHU
FRGH

�� E\WHV

7KH FRPPDQG IRUPDW IRU GHOHWLQJ D YROXPH ODEHO LV DV IROORZV�

�� ��

'LVN QR�&RPPDQG
FRGH

3DUDPHWHU
FRGH

5HVSRQVH %ORFN

�� ��

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 'LVN QR� �FRPPDQG�� 6HW WR ���� IRU WKH ILOH GHYLFH �PHPRU\ FDUG��
3DUDPHWHU FRGH �FRPPDQG DQG UHVSRQVH�� $V IROORZV�

����� &UHDWHV D QHZ YROXPH ODEHO� ,I D ODEHO DOUHDG\ H[LVWV� QRWKLQJ ZLOO EH
H[HFXWHG�

92/80( /$%(/ &5($7(�'(/(7( 6HFWLRQ ����



��

�����&UHDWHV D YROXPH ODEHO� ,I D ODEHO DOUHDG\ H[LVWV� LW ZLOO EH RYHUZULWWHQ�
����� 'HOHWHV DQ H[LVWLQJ YROXPH ODEHO�

9ROXPH ODEHO �FRPPDQG�� 7KH YROXPH ODEHO WR EH ZULWWHQ �UHIHU WR ��� 9ROXPH
/DEHOV DQG )LOH 1DPHV IRU WKH FRQILJXUDWLRQ RI WKH YROXPH ODEHO��

���� ),/( &23<
&RSLHV D ILOH IURP RQH ILOH GHYLFH WR DQRWKHU ILOH GHYLFH FRQQHFWHG WR WKH VDPH
3&�

&RPPDQG %ORFN

�� ��

'LVN QR�&RPPDQG
FRGH

)LOH QDPH 'LVN QR� )LOH QDPH

6RXUFH 'HVWLQDWLRQ

�� E\WHV �� E\WHV

5HVSRQVH %ORFN

�� ��

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 'LVN QR� �FRPPDQG�� 6HW WR ���� IRU WKH ILOH GHYLFHV �PHPRU\ FDUGV��
)LOH QDPH �FRPPDQG�� 7KH ILOH WR EH FRSLHG DQG D QHZ QDPH IRU WKH FRSLHG ILOH
�UHIHU WR ��� 9ROXPH /DEHOV DQG )LOH 1DPHV IRU WKH FRQILJXUDWLRQ RI WKH ILOH
QDPH��

1RWH �� 7KH ILOH ZLOO QRW EH FRSLHG LI DQ H[LVWLQJ ILOH QDPH LV JLYHQ�

�� 7KH FRSLHG ILOH LV JLYHQ WKH VDPH GDWH DV WKH RULJLQDO ILOH�

���� ),/( 1$0( &+$1*(
&KDQJHV D ILOH QDPH�

&RPPDQG %ORFN

�� ��

&RPPDQG
FRGH

'LVN QR� 2OG ILOH QDPH 1HZ ILOH QDPH

�� E\WHV �� E\WHV

5HVSRQVH %ORFN

�� ��

&RPPDQG
FRGH

5HVSRQVH
FRGH

3DUDPHWHUV 'LVN QR� �FRPPDQG�� 6HW WR ���� IRU WKH ILOH GHYLFH �PHPRU\ FDUGV��
2OG DQG QHZ ILOH QDPHV �FRPPDQG�� 7KH RULJLQDO ILOH QDPH DQG D QHZ QDPH
IRU WKH ILOH �UHIHU WR ��� 9ROXPH/DEHOV DQG)LOH 1DPHV IRU WKH FRQILJXUDWLRQ RI WKH
ILOH QDPH��

1RWH �� 7KH ILOH QDPHZLOO QRW EH FKDQJHG LI DQ H[LVWLQJ ILOH QDPH LV JLYHQ IRU WKH QHZ
ILOH�

�� 7KH QHZ ILOH LV JLYHQ WKH VDPH GDWH DV WKH RULJLQDO ILOH�

),/( 1$0( &+$1*( 6HFWLRQ ����



��

���� ),/( '$7$ &+(&.
'RHV D GDWD FKHFN RQ D ILOH VWRUHG LQ WKH H[WHQGHG PHPRU\ �ILOH GHYLFH� FRQ�
QHFWHG WR WKH 3& E\ FRQILUPLQJ WKH FKHFNVXP DW WKH EHJLQQLQJ RI WKH ILOH�

&RPPDQG %ORFN

�� ��

'LVN QR�&RPPDQG
FRGH

)LOH QDPH

�� E\WHV

5HVSRQVH %ORFN

�� ��

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 'LVN QR� �FRPPDQG�� 6HW WR ���� IRU WKH ILOH GHYLFH �PHPRU\ FDUGV��
)LOH QDPH �FRPPDQG�� 7KH ILOH WR EH FKHFNHG �UHIHU WR ��� 9ROXPH /DEHOV DQG
)LOH 1DPHV IRU WKH FRQILJXUDWLRQ RI WKH ILOH QDPH��

)LOH 'DWD &KHFN 7KH FRQILJXUDWLRQ RI D ILOH VWRUHG LQ WKH ILOH GHYLFH LV DV IROORZV�

� � � � � � � �

'DWD&KHFNVXP

%\WH SRVLWLRQ IURP EHJLQQLQJ RI ILOH

&KHFNVXP
7KH ILUVW WZR E\WHV RI D ILOH DUH FDOOHG WKH FKHFNVXP� ZKLFK LV WKH ULJKWPRVW
WZR E\WHV UHVXOWLQJ IURP DGGLQJ DOO GDWD ZRUGV �WZR E\WHV HDFK�� ,I WKH QXP�
EHU RI DOO E\WHV LV RGG� D E\WH RI �� LV DGGHG WR LW VR WKDW WKH QXPEHU RI WKH
QXPEHU RI E\WHV LV HYHQ�

([DPSOH
� 'DWD� �� �$ (� )� && �% �& �) $�

�:RUGV� ���$ (�)� &&�% �&�) $���

� 7RWDO� ���$ � (�)� � &&�% � �&�) � $���  �$���

� &KHFNVXP� $� ��

'DWD
´)LOH GDWDµ UHIHUV WR WKH GDWD LQ D ILOH WKDW D ILOH GHYLFH VWRUHV� $ ILOH GDWD FKHFN
LV GRQH ZLWK WKH FKHFNVXP� 7R FRPSOHWH D ILOH GDWD FKHFN� WKH GDWD ZRUGV
VWDUWLQJ IURP WKH WKLUG E\WH DUH DGGHG DQG WKH UHVXOW LV FRPSDUHG ZLWK WKH
FKHFNVXP� ,I WKHVH YDOXHV DUH WKH VDPH� WKH ILOH LV DVVXPHG WR FRQWDLQ QR
HUURUV� LI WKH YDOXHV GLIIHU� D SDULW\�VXP FKHFN HUURU ZLOO UHVXOW� $ ILOH ZLWK D
FDSDFLW\ RI WZR E\WHV KDV D FKHFNVXP RI �����

���� 0(025< $5($ ),/( 75$16)(5
7UDQVIHUV RU FRPSDUHV GDWD EHWZHHQ WKH 3& PHPRU\ DUHDV DQG WKH ILOH GHYLFH
FRQQHFWHG WR WKH 3&� 7KH FORFN GDWD RI WKH 3& XSRQ FRPSOHWLRQ RI WKH0(025<
$5($ ),/( 75$16)(5 FRPPDQG ZLOO EH UHFRUGHG DV WKH GDWH RI WKH ILOH WKDW
KDV EHHQ WUDQVIHUUHG�

1RWH �� 7KH FKHFNVXP LV VWRUHG DW WKH IURQW �E\WHV � DQG �� RI WKH ILOH� 7KXV ILOH WUDQV�
IHU RU FRPSDULVRQ LV HIIHFWLYH IURP WKH QH[W E\WH DIWHU WKH FKHFNVXP�

0(025< $5($ ),/( 75$16)(5 6HFWLRQ ����



��

�� 7KH0(025<$5($),/( 75$16)(5 FRPPDQG FDQ EH H[HFXWHG UHJDUG�
OHVV RI WKH 3&·V PRGH� ,W LV WKH XVHU·V UHVSRQVLELOLW\ WR SURJUDP VWHSV WR SUR�
KLELW WKLV FRPPDQG IURPEHLQJ H[HFXWHGZKHQ WKH3& LV LQ581PRGH LI VXFK
SURWHFWLRQ LV QHFHVVDU\� ([HFXWH WKH &21752//(5 67$786 5($' FRP�
PDQG �UHIHU WR ����&21752//(567$7865($'� WR UHDG WKH 3&·VPRGH�

�� ,I GDWD LV ZULWWHQ WR WKH 7LPHU�&RXQWHU 39 $UHD� WKH &RPSOHWLRQ )ODJV ZLOO EH
WXUQHG 2)) ����

&RPPDQG %ORFN

�� �$

&RPPDQG
FRGH

)LOH QDPH3DUDPHWHU
FRGH

%HJLQQLQJ DGGUHVV 1R� RI
LWHPV

'LVN QR�

0HPRU\ DUHD VSHFLILFDWLRQ

0HPRU\ DUHD FRGH

)LOH VSHFLILFDWLRQ

�� E\WHV

5HVSRQVH %ORFN

�� �$

1R� RI LWHPV&RPPDQG
FRGH

5HVSRQVH
FRGH

3DUDPHWHUV 3DUDPHWHU FRGH �FRPPDQG�� $V IROORZV�
����� 'DWD WUDQVIHU IURP WKH 3& PHPRU\ DUHD WR WKH ILOH GHYLFH�
����� 'DWD WUDQVIHU IURP WKH ILOH GHYLFH WR WKH 3& PHPRU\ DUHD�
����� 'DWD FRPSDUHG�

0HPRU\ DUHD FRGH �FRPPDQG�� 7KHPHPRU\ DUHD WR EH XVHG IRU GDWD WUDQVIHU
RU FRPSDULVRQ�

%HJLQQLQJ DGGUHVV �FRPPDQG�� 7KH ILUVW ZRUG�YDOXH LQ WKHPHPRU\ DUHD WR EH
WUDQVIHUUHG RU FRPSDUHG�

1R� RI LWHPV �FRPPDQG DQG UHVSRQVH�� ,Q WKH FRPPDQG EORFN� WKH QXPEHU RI
LWHPV WR EH WUDQVIHUUHG RU FRPSDUHG� ,Q WKH UHVSRQVH EORFN� WKH QXPEHU RI LWHPV
WUDQVIHUUHG RU FRPSDUHG�

'LVN QR� �FRPPDQG�� 6HW WR ���� IRU WKH ILOH GHYLFH �PHPRU\ FDUGV��

)LOH QDPH �FRPPDQG�� 7KH ILOH WR EH WUDQVIHUUHG RU FRPSDUHG �UHIHU WR ��� 9RO�
XPH /DEHOV DQG )LOH 1DPHV IRU WKH FRQILJXUDWLRQ RI WKH ILOH QDPH��

0HPRU\ $UHDV
7KH IROORZLQJ GDWD FDQ EH XVHG IRU WUDQVIHU RU FRPSDULVRQ �UHIHU WR ��� 0HPRU\
$UHD 'HVLJQDWLRQV IRU PHPRU\ DUHD GHVLJQDWLRQV��

0HPRU\ DUHD 'DWD 0HPRU\ DUHD
FRGH

1R� RI
E\WHV

&,2� 75� &38 %XV
/LQN� DQG $X[LOLDU\

:RUG FRQWHQWV �� �

7LPHU�&RXQWHU 39 �� �

'0 :RUG FRQWHQWV �� �

([SDQVLRQ '0 :RUG FRQWHQWV� VSHFLILHG EDQN �� WR ��
�EDQNV � WR ��

�

:RUG FRQWHQWV� FXUUHQW EDQN �� �

0(025< $5($ ),/( 75$16)(5 6HFWLRQ ����



��

���� 3$5$0(7(5 $5($ ),/( 75$16)(5
&RPSDUHV RU WUDQVIHUV GDWD EHWZHHQ WKH 3&·V SDUDPHWHU DUHD DQG WKH ILOH GH�
YLFH FRQQHFWHG WR WKH 3&� 7KH FORFN GDWD RI WKH 3& XSRQ FRPSOHWLRQ RI WKH 3$�
5$0(7(5 $5($ ),/( 75$16)(5 FRPPDQG ZLOO EH UHFRUGHG DV WKH GDWH RI
WKH ILOH WKDW KDV EHHQ WUDQVIHUUHG�
$ ILOH FDQ EH WUDQVIHUUHG WR WKH ,�2 WDEOH RQO\ZKHQ WKH3& LV LQ 352*5$0PRGH�

1RWH �� 7KH FKHFNVXP LV VWRUHG DW WKH IURQW �E\WHV � DQG �� RI WKH ILOH� 7KXV ILOH WUDQV�
IHU RU FRPSDULVRQ LV HIIHFWLYH IURP WKH QH[W E\WH DIWHU WKH FKHFNVXP�

�� 7KH 3$5$0(7(5 $5($ ),/( 75$16)(5 FRPPDQG FDQ EH H[HFXWHG UH�
JDUGOHVV RI WKH 3&·V PRGH� ,W LV WKH XVHU·V UHVSRQVLELOLW\ WR SURJUDP VWHSV WR
SURKLELW WKLV FRPPDQG IURP EHLQJ H[HFXWHG ZKHQ WKH 3& LV LQ 581 PRGH LI
VXFK SURWHFWLRQ LV QHFHVVDU\� ([HFXWH WKH &21752//(5 67$786 5($'
FRPPDQG �UHIHU WR ���� &21752//(5 67$786 5($'� WR UHDG WKH 3&·V
PRGH�

�� 7KLV FRPPDQG FDQQRW EH H[HFXWHG LI DQ\ RWKHU GHYLFH KROGV WKH DFFHVV
ULJKW RU ZKHQPHPRU\ LV ZULWH�SURWHFWHG YLD WKH NH\ VZLWFK RQ WKH IURQW SDQHO
RI WKH 3&�

&RPPDQG %ORFN

�� �%

)LOH QDPH

3DUDPHWHU DUHD VSHFLILFDWLRQ )LOH VSHFLILFDWLRQ

3DUDPHWHU
DUHD FRGH

%HJLQQLQJ
DGGUHVV

'LVN QR�&RPPDQG
FRGH

3DUDPHWHU
FRGH

1R� RI
ZRUGV

�� E\WHV

5HVSRQVH %ORFN

�� �%

1R� RI ZRUGV&RPPDQG
FRGH

5HVSRQVH
FRGH

3DUDPHWHUV 3DUDPHWHU FRGH �FRPPDQG�� $V IROORZV�
����� 'DWD WUDQVIHU IURP WKH 3&·V SDUDPHWHU DUHD WR WKH ILOH GHYLFH�
����� 'DWD WUDQVIHU IURP WKH ILOH GHYLFH WR WKH 3&·V SDUDPHWHU DUHD�
����� 'DWD FRPSDUHG�

3DUDPHWHU DUHD FRGH �FRPPDQG�� 7KH SDUDPHWHU DUHD WR EH XVHG IRU GDWD
WUDQVIHU RU FRPSDULVRQ�
%HJLQQLQJ DGGUHVV �FRPPDQG�� 7KH ILUVW ZRUG LQ WKH SDUDPHWHU DUHD WR EH
WUDQVIHUUHG RU FRPSDUHG� (DFK SDUDPHWHU DUHD KDV FRQVHFXWLYH ZRUG DGGUHVV�
HV EHJLQQLQJ DW �����
1R� RIZRUGV �FRPPDQG DQG UHVSRQVH�� ,Q WKH FRPPDQGEORFN� WKH QXPEHU RI
GDWD ZRUGV WR EH WUDQVIHUUHG RU FRPSDUHG� ,Q WKH UHVSRQVH EORFN� WKH QXPEHU RI
ZRUGV WUDQVIHUUHG RU FRPSDUHG

1RWH ,I ���� LV VSHFLILHG DV WKH QXPEHU RI LWHPV� QR GDWD ZLOO EH WUDQVIHUUHG
RU FRPSDUHG DQG D QRUPDO UHVSRQVH FRGH ZLOO EH UHWXUQHG�

'LVN QR� �FRPPDQG�� 6HW WR ���� IRU WKH ILOH GHYLFH �PHPRU\ FDUGV��
)LOH QDPH �FRPPDQG�� 7KH ILOH WR EH WUDQVIHUUHG RU FRPSDUHG �UHIHU WR ��� 9RO�
XPH /DEHOV DQG )LOH 1DPHV IRU WKH FRQILJXUDWLRQ RI WKH ILOH QDPH��
3DUDPHWHU $UHDV
7KH IROORZLQJ VKRZV WKH SDUDPHWHU DUHDV DQG WKH ZRUGV WKDW FDQ EH VSHFLILHG�

3$5$0(7(5 $5($ ),/( 75$16)(5 6HFWLRQ ����



��

7KH ZRUG UDQJHV LQ SDUHQWKHVHV VKRZ WKH SRVVLEOH YDOXHV IRU WKH EHJLQQLQJ
ZRUG�

�� �� �� ��
����� WR ��))� ����� WR �)))�

�� �� �� ��
����� WR ��%)� ����� WR ��%)�

�� ��
����� WR ��))�

�� ��
����� WR ��))�

�� ��
����� WR ���)�

3& 6HWXS

3HULSKHUDO 'HYLFH VHWWLQJV

,�2 WDEOH

5RXWLQJ WDEOHV

&38 %XV 8QLW
VHWWLQJV

8QLW 1R� �

8QLW 1R� ��

�
�
�

1RWH $OWKRXJK WKH URXWLQJ WDEOHV KDYH D ����ZRUG DUHD ����� WR ��))�� RQO\ D
���ZRUG DUHD ����� WR ���)� RI LW FDQ EH UHDG�ZULWWHQ�

���� 352*5$0 $5($ ),/( 75$16)(5
&RPSDUHV RU WUDQVIHUV GDWD EHWZHHQ WKH 3&·V SURJUDP DUHD DQG WKH ILOH GHYLFH
FRQQHFWHG WR WKH 3&� 7KH FORFN GDWD RI WKH 3& XSRQ FRPSOHWLRQ RI WKH 352�
*5$0$5($),/( 75$16)(5 FRPPDQGZLOO EH UHFRUGHG DV WKH GDWH RI WKH ILOH
WKDW KDV EHHQ WUDQVIHUUHG�

1RWH �� 7KH FKHFNVXP LV VWRUHG DW WKH IURQW �E\WHV � DQG �� RI WKH ILOH� 7KXV ILOH WUDQV�
IHU RU FRPSDULVRQ LV HIIHFWLYH IURP WKH QH[W E\WH DIWHU WKH FKHFNVXP�

�� 7KLV FRPPDQG FDQQRW EH H[HFXWHGZKHQ WKH DFFHVV ULJKW LV KHOG E\ DQ\ RWK�
HU GHYLFH RU ZKHQ WKH 3& LV ZULWH�SURWHFWHG E\ WKH NH\ VZLWFK RQ WKH IURQW
SDQHO�

�� 7KH 352*5$0 $5($ ),/( 75$16)(5 FRPPDQG FDQQRW EH H[HFXWHG
ZKHQ WKH 3& LV LQ WKH 581 PRGH�

&RPPDQG %ORFN

�� �& �� �� �� �� �( ��

)LOH QDPH3DUDPHWHU
FRGH

3URJUDP DUHD VSHFLILFDWLRQ )LOH VSHFLILFDWLRQ

3URJUDP
QR�

%HJLQQLQJ ZRUG 1R� RI E\WHV 'LVN QR�&RPPDQG
FRGH

�� E\WHV

5HVSRQVH %ORFN

�� �&

&RPPDQG
FRGH

5HVSRQVH
FRGH

'DWD OHQJWK

3DUDPHWHUV 3DUDPHWHU FRGH �FRPPDQG�� $V IROORZV�
����� 'DWD WUDQVIHUUHG IURP WKH SURJUDP DUHD WR WKH ILOH GHYLFH�
����� 'DWD WUDQVIHUUHG IURP WKH ILOH GHYLFH WR WKH SURJUDP DUHD�
����� 'DWD FRPSDUHG�

3URJUDP QR� DQG EHJLQQLQJ ZRUG �FRPPDQG�� $V IROORZV�
����� 3URJUDP QR�
�����(��� %HJLQQLQJ ZRUG

352*5$0 $5($ ),/( 75$16)(5 6HFWLRQ ����



��

1R� RI E\WHV �FRPPDQG�� 7KH QXPEHU RI GDWD E\WHV WR EH WUDQVIHUUHG RU FRP�
SDUHG DV IROORZV�

����)�)(� &9��� RU &90�
����)�)(� &9���� RU &9����

1RWH ,I �������� LV VSHFLILHG DV WKH QXPEHU RI WUDQVIHU GDWD E\WHV� QR ILOH
WUDQVIHU RU FRPSDULVRQ ZLOO EH SHUIRUPHG DQG D QRUPDO UHVSRQVH
FRGH ZLOO EH UHWXUQHG�

'LVN QR� �FRPPDQG�� 6HW WR ���� IRU WKH ILOH GHYLFH �PHPRU\ FDUG��

)LOH QDPH �FRPPDQG�� 7KH ILOH WR EH WUDQVIHUUHG RU FRPSDUHG �UHIHU WR ��� 9RO�
XPH /DEHOV DQG )LOH 1DPHV IRU WKH FRQILJXUDWLRQ RI WKH ILOH QDPH��

'DWD OHQJWK �UHVSRQVH�� 7KH QXPEHU RI E\WHV WKDW KDYH EHHQ WUDQVIHUUHG RU
FRPSDUHG�

���� )25&(' 6(7�5(6(7
)RUFH�VHWV �21� RU IRUFH�UHVHWV �2))� ELWV�IODJV RU UHOHDVHV IRUFH�VHW VWDWXV�
%LWV�IODJV WKDW DUH IRUFHG 21 RU 2)) ZLOO UHPDLQ 21 RU 2)) DQG FDQQRW EH ZULW�
WHQ WR XQWLO WKH IRUFHG VWDWXV LV UHOHDVHG�

1RWH 7KLV FRPPDQG FDQQRW EH XVHG WR UHOHDVH WKH VWDWXV RI &RPSOHWLRQ )ODJV IRU WLP�
HUV RU FRXQWHUV� 8VH WKH )25&(6(7�5(6(7&$1&(/ FRPPDQG �UHIHU WR ����
)25&( 6(7�5(6(7 &$1&(/��

&RPPDQG %ORFN

�� ��

&RPPDQG
FRGH

1R� RI
ELWV�IODJV

%LW�IODJ6HW�5HVHW
VSHFLILFDWLRQ

)RUFHG VHW�UHVHW GDWD

0HPRU\ DUHD FRGH

6HW�UHVHW
VSHFLILFDWLRQ

0HPRU\ DUHD FRGH

%LW�IODJ

)RUFHG VHW�UHVHW GDWD

5HVSRQVH %ORFN

�� ��

&RPPDQG
FRGH

5HVSRQVH
FRGH

3DUDPHWHUV 1R� RI ELWV�IODJV �FRPPDQG�� 7KH QXPEHU RI ELWV�IODJV WR EH FRQWUROOHG�

6HW�5HVHW VSHFLILFDWLRQ �FRPPDQG�� 7KH DFWLRQ WR EH WDNHQ IRU HDFK ELW�IODJ

9DOXH 1DPH

���� )RUFH�UHVHW �2))�

���� )RUFH�VHW �21�

���� )RUFHG VWDWXV UHOHDVHG DQG ELW WXUQHG 2)) ���

���� )RUFHG VWDWXV UHOHDVHG DQG ELW WXUQHG 21 ���

)))) )RUFHG VWDWXV UHOHDVHG

0HPRU\ DUHD FRGH �FRPPDQG�� 7KH PHPRU\ DUHD RI WKH ELW RU IODJ WR EH FRQ�
WUROOHG�

%LW�)ODJ �FRPPDQG�� 7KH ELW RU IODJ WR EH FRQWUROOHG�

)25&(' 6(7�5(6(7 6HFWLRQ ����



��

0HPRU\ $UHDV
7KH ELWV �IODJV� LQ WKH IROORZLQJ PHPRU\ DUHDV FDQ EH IRUFHG VHW�UHVHW RU UH�
OHDVHG �UHIHU WR ��� 0HPRU\ $UHD 'HVLJQDWLRQV IRU PHPRU\ DUHD GHVLJQDWLRQV��

0HPRU\ DUHD 'DWD 0HPRU\ DUHD
FRGH

&,2� 75� DQG &38 %XV
/LQN �VHH QRWH�

%LWV VWDWXV ��

7LPHU�&RXQWHU &RPSOHWLRQ )ODJ VWDWXV ��

7UDQVLWLRQ )ODJ VWDWXV ��

1RWH )25&(' 6(7�5(6(7 FDQQRW EH XVHG IRU WKH $X[LOLDU\ $UHD�

���� )25&(' 6(7�5(6(7 &$1&(/
&DQFHOV DOO ELWV �IODJV� WKDW KDYH EHHQ IRUFHG 21 RU IRUFHG 2))�

&RPPDQG %ORFN

�� ��

&RPPDQG
FRGH

5HVSRQVH %ORFN

�� ��

&RPPDQG
FRGH

5HVSRQVH
FRGH

1RWH 7KH ELWV �IODJV� LQ WKH IROORZLQJ PHPRU\ DUHDV FDQ EH IRUFHG VHW RU IRUFHG UHVHW�
DQG FDQFHOOHG�

0HPRU\ DUHD 'DWD 0HPRU\ FRGH

&,2� 75� &38 %XV /LQN�
DQG $X[LOLDU\

%LWV VWDWXV ��

7LPHU�&RXQWHU &RPSOHWLRQ )ODJ VWDWXV ��

7UDQVLWLRQ )ODJ VWDWXV ��

���� $ERUWLQJ &RPPDQGV
7KH &9PRGH GRHV QRW VXSSRUW DQ DERUW FRPPDQG� ,I DQ DERUW FRPPDQG LV QHF�
HVVDU\� XVH WKH &�PRGH $%257 FRPPDQG �;=��

$ERUWLQJ &RPPDQGV 6HFWLRQ ����



��

6(&7,21 �
&RPPDQGV IRU &�VHULHV 3&V

7KLV VHFWLRQSURYLGHVGHWDLOV RQFRPPDQGV WKDW FDQEH VHQW WR&�VHULHV 3&V�7KH&�VHULHV 3&V WKDW VXSSRUW WKHVH FRPPDQGV DUH
OLVWHG LQ WKH IROORZLQJ WDEOH�

3& 0RGHO QXPEHU 5HPDUNV

&���+ &���+�&38���( 8VH &���+�6/.���6/.���9�
6<60$& /,1. 8QLW

&����+ &����+�&38���(9� 8VH &����+�6/.���6/.���9�
6<60$& /,1. 8 LW

&����+ 6LPSOH[ &����+�&38���(9�
6<60$& /,1. 8QLW

��� &RPPDQG /LVW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 0HPRU\ $UHD 'HVLJQDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� :RUG�%LW $GGUHVVHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 0(025< $5($ 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 0(025< $5($ :5,7( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 08/7,3/( 0(025< $5($ 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 352*5$0 $5($ 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 352*5$0 $5($ :5,7( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 581 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6723 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� &21752//(5 '$7$ 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� &21752//(5 67$786 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� &/2&. 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� &/2&. :5,7( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� (5525 &/($5 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� ),/( 0(025< ,1'(; 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� ),/( 0(025< 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� ),/( 0(025< :5,7( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� )25&(' 6(7�5(6(7 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� )25&(' 6(7�5(6(7 &$1&(/ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 08/7,3/( )25&(' 67$786 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� &RPPDQG /LVW

7KH EHJLQQLQJ SRUWLRQV RI WKH FRPPDQG DQG UHVSRQVH EORFN XS WR WKH FRPPDQG
FRGHV DQG WKH )&6 DQG WHUPLQDWRU KDYH EHHQ RPLWWHG IRU VLPSOLFLW\� EXW PXVW EH
DGGHG IRU DFWXDO WUDQVPLVVLRQ LI QRW DXWRPDWLFDOO\ JHQHUDWHG IRU WKH WUDQVPLVVLRQ
PHWKRG EHLQJ XVHG� 5HIHU WR ��� &RPPDQG�5HVSRQVH 7UDQVPLVVLRQ 'DWD�

,Q WKH LOOXVWUDWLRQV RI FRPPDQG DQG UHVSRQVH EORFNV LQ WKLV VHFWLRQ� HDFK ER[
UHSUHVHQWV RQH E\WH �L�H�� WZR KH[DGHFLPDO RU %&' GLJLWV�� %H FDUHIXO ZKHQ DGG�
LQJ WKH KHDGHU� ZKHUH HDFK ER[ UHSUHVHQWV RQH GLJLW �L�H�� IRXU ELWV��

7KH IROORZLQJ WDEOH OLVWV WKH ),16 FRPPDQGV VXSSRUWHG E\&�VHULHV3&V DQG WKH
3& RSHUDWLQJ PRGHV GXULQJ ZKLFK WKH\ DUH HQDEOHG�

&RPPDQG 1DPH 3& PRGH 3DJH

FRGH 581 021,725 352*5$0

�� �� 0(025< $5($ 5($' 9DOLG 9DOLG 9DOLG ��

�� 0(025< $5($ :5,7( 9DOLG 9DOLG 9DOLG ��

�� 08/7,3/( 0(025< $5($ 5($' 9DOLG 9DOLG 9DOLG ��

�� �� 352*5$0 $5($ 5($' 9DOLG 9DOLG 9DOLG ��

�� 352*5$0 $5($ :5,7( 1RW YDOLG 1RW YDOLG 9DOLG ��

�� �� 581 9DOLG 9DOLG 9DOLG ��

�� 6723 9DOLG 9DOLG 9DOLG ��

�� �� &21752//(5 '$7$ 5($' 9DOLG 9DOLG 9DOLG ��

�� �� &21752//(5 67$786 5($' 9DOLG 9DOLG 9DOLG ��

�� �� &/2&. 5($' �&���+ RQO\� 9DOLG 9DOLG 9DOLG ��

�� &/2&. :5,7( �&���+ RQO\� 1RW YDOLG 9DOLG 9DOLG ��

�� �� (5525 &/($5 9DOLG 9DOLG 9DOLG ��

�� �) ),/( 0(025< ,1'(; 5($' �1RW ZLWK &���+� 9DOLG 9DOLG 9DOLG ��

�� ),/( 0(025< 5($' �1RW ZLWK &���+� 9DOLG 9DOLG 9DOLG ��

�� ),/( 0(025< :5,7( �1RW ZLWK &���+� 1RW YDOLG 9DOLG 9DOLG ��

�� �� )25&(' 6(7�5(6(7 1RW YDOLG 9DOLG 9DOLG ��

�� )25&(' 6(7�5(6(7 &$1&(/ 1RW YDOLG 9DOLG 9DOLG ��

�$ 08/7,32,17 )25&(' 67$786 5($' �&���+
RQO\�

9DOLG 9DOLG 9DOLG ��

��� 0HPRU\ $UHD 'HVLJQDWLRQV

7KH IROORZLQJ WDEOH JLYHV WKH DGGUHVVHV WR XVH ZKHQ UHDGLQJ RU ZULWLQJ 3& GDWD�
7KH 'DWD DUHD DGGUHVV FROXPQ JLYHV WKH QRUPDO DGGUHVVHV XVHG LQ WKH 3& SUR�
JUDP� 7KH $GGUHVV XVHG LQ FRPPXQLFDWLRQV FROXPQ DUH WKH DGGUHVVHV XVHG LQ
&9�PRGH FRPPDQGV DQG UHVSRQVHV� 7KHVH DGGUHVVHV DUH FRPELQHG ZLWK WKH
PHPRU\ DUHD FRGHV WR VSHFLI\ 3& PHPRU\ ORFDWLRQV� 7KHVH DGGUHVVHV DUH QRW
WKH VDPH DV WKH DFWXDO PHPRU\ DGGUHVVHV RI WKH GDWD�

7KH 1R� RI E\WHV FROXPQ VSHFLILHV WKH QXPEHU RI E\WHV WR UHDG RU ZULWH GDWD IRU
WKDW DUHD� 7KH QXPEHU RI E\WHV YDULHV IRU WKH VDPH DUHD GHSHQGLQJ RQ WKH
PHPRU\ DUHD FRGH� $FWXDO GDWD DUHD VL]HV YDU\ ZLWK WKH 3& EHLQJ XVHG� 5HIHU WR
\RXU 3&·V RSHUDWLRQ PDQXDO IRU VSHFLILF OLPLWV�

0HPRU\ $UHD 'HVLJQDWLRQV 6HFWLRQ ���



��

0HPRU\ DUHD 'DWD 'DWD DUHD DGGUHVV $GGUHVV XVHG LQ
FRPPXQLFDWLRQV

0HPRU\
DUHD FRGH

1R� RI
E\WHV

�VW DQG �QG
E\WHV

�UG E\WH

\

&,2 DUHD %LW VWDWXV ����� WR ����� ���� WR ��)) �� WR �) �� �

:RUG FRQWHQWV ��� WR ��� �� WR �� �� �

/5 DUHD %LW VWDWXV /5 ���� WR /5 ���� ��(� WR ���� �� WR �) �� �

:RUG FRQWHQWV /5 �� WR /5 �� �� WR �� �� �

+5 DUHD %LW VWDWXV +5 ���� WR +5 ���� ���� WR ���% �� WR �) �� �

:RUG FRQWHQWV +5 �� WR +5 �� �� WR �� �� �

$5 DUHD %LW VWDWXV $5 ���� WR $5 ���� ���& WR ��$� �� WR �) �� �

:RUG FRQWHQWV $5 ��� WR $5 �� �� WR �� �� �

7LPHU $UHD�
&RXQWHU $UHD

&RPSOHWLRQ
)ODJ VWDWXV

7,0 ��� WR 7,0 ���
&17 ��� WR &17 ���

���� WR ��)) �� WR �� �� �

39 7,0 ��� WR 7,0 ���
&17 ��� WR &17 ���

�� WR �� �� �

'0 $UHD :RUG FRQWHQWV '0 ���� WR '0 ���� ���� WR ���) �� WR �� �� �

����� :RUG�%LW $GGUHVVHV
(DFKZRUG�ELW DGGUHVV VSHFLILHV D VSHFLILF ELW RU ZRUG� 7KH ULJKWPRVW WZR GLJLWV RI
WKH DGGUHVV VSHFLI\ ELW �� WR �� �RU �� LI QRW UHTXLUHG�� DQG OHIWPRVW IRXU GLJLWV
VSHFLI\ WKH ZRUG DGGUHVV�

6SHFLI\ WKH WKH ELW EHWZHHQ �� DQG �) ��� WR ����
6HW WR �� WR VSHFLI\ FKDQQHO RU IODJ GDWD�

6SHFLI\ WKH DGGUHVV RI WKH ZRUG RU IODJ�

7RREWDLQ WKH FRUUHVSRQGLQJ DGGUHVV RI WKH GHVLUHGZRUG RU ELW� DGG WKH GDWD DUHD
ZRUG DGGUHVV �KH[DGHFLPDO� WR WKH ILUVW DGGUHVV RI WKH UDQJH RI DGGUHVVHV XVHG
IRU WKDW GDWD DUHD LQ FRPPXQLFDWLRQV� )RU H[DPSOH� WKH DGGUHVV IRU ZRUG $5 ��
LV FRPSXWHG DV IROORZV�

)LUVW DGGUHVV IRU $5 $UHD� ���&
���& � �' ��� LQ %&'�� ����

7KH ZRUG DGGUHVV IRU $5 �� ZRXOG EH ������ �WKH PHPRU\ DUHD FRGH ZRXOG
VSHFLI\ WKLV DV D ZRUG� DQG WKH DGGUHVV RI ELW �� LQ $5 �� ZRXOG EH �����&�

7KH XQLW RI DFFHVV �ELW RU ZRUG� DQG WKH GDWD FRGH DUH VSHFLILHG DV VKRZQ LQ WKH
IROORZLQJ LOOXVWUDWLRQ�

� � � � � � � �%LW

��� %LW
��� :RUG

$FFHVV XQLW 'DWD FRGH

��� &,2� /5� +5� RU $5 DUHD
��� 7LPHU RU &RXQWHU DUHD
��� 'DWD 0HPRU\ DUHD

����� 'DWD &RQILJXUDWLRQ
7KH FRQILJXUDWLRQ RI WKH YDULRXV W\SHV RI GDWD WKDW FDQ EH UHDG RU ZULWWHQ LV
VKRZQ EHORZ� 7KH QXPEHU RI E\WHV UHTXLUHG IRU HDFK W\SH RI GDWD LV DOVR JLYHQ�

0HPRU\ $UHD 'HVLJQDWLRQV 6HFWLRQ ���



��

)ODJ RU %LW 6WDWXV �2QH %\WH� ��� %LW LV 2)) ���
��� %LW LV 21 ���

:RUG &RQWHQWV RU 39 �7ZR %\WHV�

%LWV � WR � �VHFRQG E\WH�

%LWV � WR �� �ILUVW E\WH�

��� 0(025< $5($ 5($'
5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH PHPRU\ DUHD ZRUGV
VWDUWLQJ IURP WKH VSHFLILHG ZRUG� $OO ZRUGV PXVW EH LQ WKH VDPH PHPRU\ DUHD
�KHUH� DOO PHPRU\ DUHDVZLWK WKH VDPHPHPRU\ DUHD FRGH DUH FRQVLGHUHG DVRQH
DUHD��

&RPPDQG %ORFN

�� ��

%HJLQQLQJ DGGUHVV

0HPRU\ DUHD FRGH

1R� RI LWHPV&RPPDQG
FRGH

��

5HVSRQVH %ORFN

�� ��

5HVSRQVH
FRGH

&RPPDQG
FRGH

'DWD

3DUDPHWHUV 0HPRU\ DUHD FRGH �FRPPDQG�� 7KH GDWD DUHD WR UHDG�
%HJLQQLQJ DGGUHVV �FRPPDQG�� 7KH DGGUHVV RI WKH ILUVW ZRUG�ELW�IODJ WR UHDG
IURP PHPRU\� 6SHFLI\ �� IRU WKH �UG E\WH�

1R� RI LWHPV �FRPPDQG�� 7KH QXPEHU RI LWHPV WR EH UHDG� 6SHFLI\ ���� WR����
�� WR ��� GHFLPDO�� 7KH FRPPDQG FDQ FRPSOHWH QRUPDOO\ HYHQ LI ]HUR LWHPV DUH
VSHFLILHG�

'DWD �UHVSRQVH�� 7KH GDWD IURP WKH VSHFLILHG ZRUGV LV UHWXUQHG LQ VHTXHQFH
VWDUWLQJ IURP WKH EHJLQQLQJ DGGUHVV� 39V IRU WLPHUV DQG FRXQWHUV DUH UHWXUQHG DV
%&'� 7KH UHTXLUHG QXPEHU RI E\WHV LQ WRWDO LV FDOFXODWHG DV IROORZV�

1R� RI E\WHV UHTXLUHG E\ HDFK LWHP [ 1R� RI LWHPV

0HPRU\ $UHDV
7KH IROORZLQJ DUHD FDQ EH UHDG �UHIHU WR ��� 0HPRU\ $UHD 'HVLJQDWLRQV IRU 3&
ZRUG�ELW DGGUHVV GHVLJQDWLRQV��

0HPRU\ DUHD 'DWD 0HPRU\ DUHD
FRGH

1R� RI
E\WHV

&,2� /5� +5� RU
$5 DUHD

:RUG FRQWHQWV �� �

7LPHU�&RXQWHU &RPSOHWLRQ )ODJ VWDWXV �� �

39 �� �

'0 :RUG FRQWHQWV �� �

0(025< $5($ 5($' 6HFWLRQ ���



��

��� 0(025< $5($ :5,7(
:ULWHV GDWD WR WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH ZRUGV VWDUWLQJ IURP WKH VSH�
FLILHG ZRUG� $OO ZRUGVPXVW EH LQ WKH VDPHPHPRU\ DUHD �KHUH� DOO PHPRU\ DUHDV
ZLWK WKH WKH VDPH PHPRU\ DUHD FRGH DUH FRQVLGHUHG DV RQH DUHD��

1RWH :KHQ GDWD LV ZULWWHQ WR WKH 7LPHU�&RXQWHU 39 $UHD� WKH &RPSOHWLRQ )ODJV ZLOO EH
WXUQHG 2)) ����

&RPPDQG %ORFN

�� ��

&RPPDQG
FRGH

%HJLQQLQJ DGGUHVV

0HPRU\ DUHD FRGH

1R� RI LWHPV 'DWD

��

5HVSRQVH %ORFN

�� ��

&RPPDQG
FRGH

5HVSRQVH
FRGH

3DUDPHWHUV 0HPRU\ DUHD FRGH �FRPPDQG�� 7KH GDWD DUHD WR ZULWH�
%HJLQQLQJ DGGUHVV �FRPPDQG�� 7KH ILUVW ZRUG�YDOXH WR ZULWH� 6SHFLI\ �� IRU
WKH �UG E\WH�
1R� RI LWHPV �FRPPDQG�� 7KH QXPEHU RI LWHPV WR EH ZULWWHQ� 6SHFLI\ ���� WR
���� �� WR ��� GHFLPDO�� 7KH FRPPDQG FDQ FRPSOHWH QRUPDOO\ HYHQ LI ]HUR
LWHPV DUH VSHFLILHG�
'DWD �FRPPDQG�� 7KH GDWD WR EH ZULWWHQ� 39V IRU WLPHUV DQG FRXQWHUV DUH ZULW�
WHQ DV %&'� 7KH UHTXLUHG QXPEHU RI E\WHV LQ WRWDO LV FDOFXODWHG DV IROORZV�

� E\WHV [ 1R� RI LWHPV
7KH IROORZLQJ GDWD FDQ EHZULWWHQ �UHIHU WR ���0HPRU\ $UHD'HVLJQDWLRQV IRU WKH
ZRUG�ELW DGGUHVV GHVLJQDWLRQV��

0HPRU\ DUHD 'DWD 0HPRU\ DUHD
FRGH

1R� RI
E\WHV

&,2� /5� +5� RU
$5 DUHD

:RUG FRQWHQWV �� �

7LPHU�&RXQWHU 39 �� �

'0 :RUG FRQWHQWV �� �

��� 08/7,3/( 0(025< $5($ 5($'
5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI QRQ�FRQVHFXWLYH PHPRU\ DUHD
ZRUGV� VWDUWLQJ IURP WKH VSHFLILHG ZRUG�

1RWH ,I WKHUH LV DQ HUURU LQ WKH FRPPDQG FRGH RU DQ DGGUHVV� QR GDWD ZLOO EH UHDG�

&RPPDQG %ORFN

�� ��

$GGUHVV&RPPDQG
FRGH

0HPRU\ DUHD FRGH 0HPRU\ DUHD FRGH

$GGUHVV

��� DGGUHVVHV PD[LPXP

08/7,3/( 0(025< $5($ 5($' 6HFWLRQ ���



��

5HVSRQVH %ORFN

�� ��

&RPPDQG
FRGH

0HPRU\ DUHD FRGH

5HVSRQVH
FRGH

'DWD

0HPRU\ DUHD FRGH

'DWD

3DUDPHWHUV 0HPRU\ DUHD FRGH �FRPPDQG�� 7KH GDWD DUHD WR UHDG�
$GGUHVV �FRPPDQG�� 7KH ZRUG�ELW�IODJ WR UHDG� 7KH FRQWHQW RI XS WR ��� DG�
GUHVV FDQ EH UHDG�

'DWD �UHVSRQVH�� 7KH GDWD LQ WKH VSHFLILHG PHPRU\ DUHD�V� ZLOO EH UHWXUQHG LQ
VHTXHQFH VWDUWLQJ IURP WKH EHJLQQLQJ DGGUHVV�

0HPRU\ $UHDV
7KH IROORZLQJ GDWD FDQ EH ZULWWHQ �UHIHU WR ��� 0HPRU\ $UHD 'HVLJQDWLRQV IRU
PHPRU\ DUHD GHVLJQDWLRQV��

0HPRU\ DUHD 'DWD 0HPRU\ DUHD
FRGH

1R� RI
E\WHV

&,2� /5� +5� RU
$5 DUHD

%LW VWDWXV �� �

:RUG FRQWHQWV �� �

7LPHU�&RXQWHU &RPSOHWLRQ )ODJ VWDWXV �� �

39 �� �

'0 :RUG FRQWHQWV �� �

��� 352*5$0 $5($ 5($'
5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH SURJUDP DUHD ZRUGV
VWDUWLQJ IURP WKH VSHFLILHG ZRUG� 7KH SURJUDP LV UHDG D PDFKLQH ODQJXDJH �RE�
MHFW FRGH�� $ PD[LPXP RI ��� E\WHV FDQ EH UHDG ZLWK HDFK FRPPDQG�

&RPPDQG %ORFN

�� �� �� ��

3URJUDP
QR�

%HJLQQLQJ DGGUHVV 1R� RI
E\WHV

&RPPDQG
FRGH

5HVSRQVH %ORFN

�� �� �� ��

%HJLQQLQJ DGGUHVV 'DWD3URJUDP
QR�

1R� RI
E\WHV

5HVSRQVH
FRGH

&RPPDQG
FRGH

��� E\WHV PD[LPXP

3DUDPHWHUV 3URJUDP QR� �FRPPDQG DQG UHVSRQVH�� 6HW WR �����
%HJLQQLQJ DGGUHVV �FRPPDQG DQG UHVSRQVH�� 6HW DQ UHODWLYH E\WH DGGUHVV
ZLWK �������� DV WKH VWDUWLQJ DGGUHVV� 7KH EHJLQQLQJ ZRUG PXVW EH DQ HYHQ
QXPEHU� 7KH DGGUHVV VHW LQ WKH FRPPDQG ZLOO EH UHWXUQHG LQ WKH UHVSRQVH�

1R� RI E\WHV �FRPPDQG DQG UHVSRQVH�� 7KH QXPEHU RI E\WHV LQ DQ HYHQ QXP�
EHU ���� ���� LQ GHFLPDO� RU VPDOOHU� 7KH QXPEHU RI E\WHV DFWXDOO\ UHDG ZLOO EH

352*5$0 $5($ 5($' 6HFWLRQ ���



��

UHWXUQHG LQ WKH UHVSRQVH� %LW �� ZLOO EH 21 ��� LQ WKH UHVSRQVH EORFN ZKHQ WKH
ODVW ZRUG GDWD RI WKH SURJUDP DUHD LV UHWXUQHG�

%LWV � WR � �VHFRQG E\WH�

%LWV � WR �� �ILUVW E\WH�

%LW �� 2)) ���� :LWKRXW ODVW ZRUG GDWD
%LW �� 21 ���� :LWK ODVW ZRUG GDWD
%LWV � WR ��� 1R� RI E\WHV UHDG

1RWH ,I WKH GHVLJQDWHG QXPEHU RI E\WHV LV ODUJHU WKDQ WKH SURJUDP DUHD� WKH SURJUDP
ZLOO EH UHDG WKURXJK WKH ILQDO DGGUHVV DQG D UHVSRQVH FRGH LQGLFDWLQJ DQ DGGUHVV
UDQJH HUURU RU UHVSRQVH OHQJWK HUURU ZLOO EH UHWXUQHG�

'DWD �UHVSRQVH�� 7KH GDWD LQ WKH VSHFLILHG SURJUDP DUHD ZLOO EH UHWXUQHG LQ VH�
TXHQFH VWDUWLQJ IURP WKH EHJLQQLQJ ZRUG�

��� 352*5$0 $5($ :5,7(
:ULWHV GDWD WR WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH SURJUDP DUHD ZRUGV VWDUWLQJ
IURP WKH VSHFLILHG ZRUG� $ PD[LPXP RI ��� E\WHV FDQ EH ZULWWHQ ZLWK HDFK FRP�
PDQG� 7R ZULWH ODUJHU DPRXQWV RI GDWD� XVH PXOWLSOH FRPPDQGV DQG VSHFLI\ WKH
EHJLQQLQJ ZRUG DQG QXPEHU RI ZRUGV IRU HDFK�

&RPPDQG %ORFN

�� �� �� ��

3URJUDP
QR�

%HJLQQLQJ ZRUG 'DWD1R� RI
E\WHV

&RPPDQG
FRGH

��� E\WHV PD[LPXP

5HVSRQVH %ORFN

�� �� �� ��

%HJLQQLQJ ZRUG3URJUDP
QR�

1R� RI
E\WHV

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 3URJUDP QR� �FRPPDQG DQG UHVSRQVH�� 6HW WR �����
%HJLQQLQJ ZRUG �FRPPDQG DQG UHVSRQVH�� 6HW D UHODWLYH E\WH DGGUHVV ZLWK
�������� DV WKH VWDUWLQJ DGGUHVV� 7KH EHJLQQLQJ ZRUG PXVW EH DQ HYHQ QXP�
EHU� 7KH DGGUHVV VHW LQ WKH FRPPDQG ZLOO EH UHWXUQHG LQ WKH UHVSRQVH�
1R� RI E\WHV �FRPPDQG DQG UHVSRQVH�� 7KH QXPEHU RI E\WHV LQ DQ HYHQ QXP�
EHU ���� RU VPDOOHU�� 7KH QXPEHU RI E\WHV DFWXDOO\ ZULWWHQ ZLOO EH UHWXUQHG LQ WKH
UHVSRQVH� %LW �� PXVW EH WXUQHG 21 ��� ZKHQ GDWD IRU WKH ODVW ZULWH WR WKH SUR�
JUDP DUHD VR WKDW WKH 3& FDQ JHQHUDWH DQ LQGH[� 7R ZULWH RQO\ DQ LQGH[ PDUNHU�
VSHFLI\ ���� IRU WKH QXPEHU RI E\WHV�

%LWV � WR � �VHFRQG E\WH�

%LWV � WR �� �ILUVW E\WH�

%LW �� 2)) ���� :LWKRXW ODVW ZRUG GDWD
%LW �� 21 ���� :LWK ODVW ZRUG GDWD
%LWV � WR ��� 1R� RI E\WHV ZULWWHQ

'DWD �FRPPDQG�� 7KH GDWD WR EH ZULWWHQ�

��� 581
&KDQJHV WKH 3& WR021,725RU 581PRGH� HQDEOLQJ WKH 3& WR H[HFXWH LWV SUR�
JUDP�

581 6HFWLRQ ���



��

&RPPDQG %ORFN

���� �� ��

3URJUDP
QR�

0RGH&RPPDQG
FRGH

5HVSRQVH %ORFN

����

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 3URJUDP QR� �FRPPDQG�� 6HW WR �����
0RGH �FRPPDQG�� $V IROORZV�

��� 021,725 PRGH
��� 581 PRGH

1RWH ,I WKH PRGH LV QRW VSHFLILHG� WKH 3& ZLOO JR WR 021,725 PRGH�

��� 6723
&KDQJHV WKH 3& WR 352*5$0 PRGH� VWRSSLQJ SURJUDP H[HFXWLRQ�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

5HVSRQVH
FRGH

&RPPDQG
FRGH

���� &21752//(5 '$7$ 5($'
5HDGV WKH IROORZLQJ GDWD�

� &RQWUROOHU PRGHO DQG YHUVLRQ
� $UHD GDWD
� 3& VWDWXV

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

&RQWUROOHU
PRGHO

&RQWUROOHU
YHUVLRQ

'XPP\ � $UHD GDWD5HVSRQVH
FRGH

&RPPDQG
FRGH

�� E\WHV �� E\WHV �� E\WHV �� E\WHV

'XPP\ � 3& VWDWXV

�� E\WHV

&21752//(5 '$7$ 5($' 6HFWLRQ ����



��

3DUDPHWHUV &RQWUROOHU PRGHO DQG &RQWUROOHU YHUVLRQ �UHVSRQVH�� %RWK DUH UHWXUQHG LQ
$6&,, ��� E\WHV �L�H�� �� $6&,, FKDUDFWHUV� PD[� HDFK�� 7KH YHUVLRQ RI 038� LV
UHWXUQHG ILUVW IROORZHG E\ WKH YHUVLRQ RI 038�� ,I WKH PRGHO RU YHUVLRQ LQIRUPD�
WLRQ GRHV QRW UHTXLUH �� E\WHV� WKH UHPDLQGHU RI WKH �� E\WHV ZLOO EH ILOOHG ZLWK
VSDFHV �$6&,, ����
'XPP\ � DQG 'XPP\ � �UHVSRQVH�� $OO ]HURV ZLOO EH UHWXUQHG�
$UHD GDWD �UHVSRQVH�� $V IROORZV�

3URJUDP
DUHD VL]H

1R� RI '0 ZRUGV

.LQG RI )LOH 0HPRU\

)LOH 0HPRU\
VL]H

��WK E\WH�VW E\WH

�� �� �� ��

,WHP 0HDQLQJ 8QLW

3URJUDP DUHD VL]H 7KH VL]H RI 3& 6HWXS DQG SURJUDP DUHD . ZRUGV ��. ZRUGV  ����� ZRUGV�
� ZRUG  � E\WHV��

1R� RI '0 ZRUGV 7RWDO ZRUGV LQ WKH '0 DUHD :RUGV �� ZRUG  � E\WHV�

.LQG RI )LOH 0HPRU\ ��� 1R )LOH 0HPRU\
��� 65$0
��� )LUVW KDOI 5$0� VHFRQG KDOI 520

���

)LOH 0HPRU\ VL]H 7RWDO QXPEHU RI EORFNV LQ )LOH 0HPRU\
����� � �QR )LOH 0HPRU\�
����� ����� EORFNV �GHFLPDO�
����� ����� EORFNV �GHFLPDO�

3& VWDWXV �UHVSRQVH�� 7KH IROORZLQJ VWDWXV �� ELWV� LV UHWXUQHG�
��� 1R UHFRJQL]HG WRRO FRQQHFWHG
��� 5HFRJQL]HG WRRO FRQQHFWHG

���� &21752//(5 67$786 5($'
5HDGV WKH VWDWXV RI WKH &RQWUROOHU�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

0RGH

)DWDO HUURU
GDWD

1RQ�IDWDO
HUURU GDWD

)$/�
)$/6 QR�

(UURU
PHVVDJH

6WDWXV

5HVSRQVH
FRGH

&RPPDQG
FRGH

�� E\WHV

3DUDPHWHUV 6WDWXV �UHVSRQVH�� 7KH RSHUDWLQJ VWDWXV RI WKH 3& DV IROORZV�
��� 6WRS �SURJUDP QRW EHLQJ H[HFXWHG�
��� 5XQ �SURJUDP EHLQJ H[HFXWHG�
���&38RQ VWDQGE\ �WKH VWDUW VZLWFK LV2))RU WKH&38 LVZDLWLQJ IRU D VLJQDO
IURP D GHYLFH VXFK DV D 5HPRWH ,�2 6ODYH 8QLW��

0RGH �UHVSRQVH�� 2QH RI WKH IROORZLQJ 3& PRGHV�
��� 352*5$0
��� 021,725
��� 581

&21752//(5 67$786 5($' 6HFWLRQ ����



��

)DWDO HUURU GDWD �UHVSRQVH�� 7KH FRQWHQWV RI IDWDO HUURU LQIRUPDWLRQ IURP WKH3&
�IRU GHWDLOV UHIHU WR \RXU 3& 2SHUDWLRQ 0DQXDO��

�� �� �� �� �� �� � � � � � � � � � �

� � � � � � � � � � �
%LW

�� 6\VWHP HUURU �)$/6�

�� ,�2 VHWWLQJ HUURU

�� ,�2 SRLQW RYHUIORZ

�� &38 EXV HUURU

�� 0HPRU\ HUURU

6HFRQG E\WH)LUVW E\WH

1RQ�IDWDO HUURU GDWD �UHVSRQVH�� 7KH FRQWHQWV RI QRQ�IDWDO HUURU LQIRUPDWLRQ
IURP WKH 3& �IRU GHWDLOV UHIHU WR \RXU 3& 2SHUDWLRQ 0DQXDO��

�� �� �� �� �� �� � � � � � � � � � �

� � � � � � � � �
%LW

�� 3& OLQN HUURU

�� +RVW OLQN HUURU

�� %DWWHU\ HUURU

�� 5HPRWH ,�2 HUURU

�� 6SHFLDO ,�2 8QLW HUURU

�� ,�2 FROODWH HUURU

�� 6\VWHP HUURU �)$/�

6HFRQG E\WH)LUVW E\WH

)$/�)$/6 QR� �UHVSRQVH�� 7KH QXPEHU RI WKH KLJKHVW SULRULW\ )$/�)$/6 HUURU
LV UHWXUQHG DV %&' EHWZHHQ �� DQG �� �GHFLPDO� WR WKH VHFRQG E\WH� 7KH ILUVW
E\WH LV DOZD\V ��� ,I QR HUURU KDV RFFXUUHG� ���� LV UHWXUQHG�

(UURUPHVVDJH �UHVSRQVH�� 7KH HUURU PHVVDJH RI WKH SUHVHQW )$/�)$/6 QXP�
EHU LV UHWXUQHG DV �� $6&,, FKDUDFWHUV ��� E\WHV�� ,I WKHUH LV QR HUURU� QRWKLQJ ZLOO
EH UHWXUQHG�

���� &/2&. 5($'
5HDGV WKH FORFN� 7KLV FRPPDQG LV YDOLG IRU WKH &���+ RQO\�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

<HDU 0RQWK 'DWH +RXU 0LQXWH 6HFRQG 'D\
5HVSRQVH

FRGH
&RPPDQG

FRGH

3DUDPHWHUV <HDU� PRQWK� GDWH� KRXU� PLQXWH� VHFRQG� GD\ �UHVSRQVH�� (DFK YDOXH LV H[�
SUHVVHG LQ %&'�

&/2&. 5($' 6HFWLRQ ����



��

<HDU� 7KH ULJKWPRVW WZR GLJLWV RI WKH \HDU�
+RXU� �� WR ���
'D\� $V IROORZV�

9DOXH �� �� �� �� �� �� ��
'D\ 6XQ 0RQ 7XHV :HG 7KXU )UL 6DW

���� &/2&. :5,7(
6HWV WKH FORFN� 7KLV FRPPDQG LV YDOLG IRU WKH &���+ RQO\�

1RWH 6SHFLI\ DOO GDWD�

&RPPDQG %ORFN

����

<HDU 0RQWK 'DWH +RXU 0LQXWH 6HFRQG 'D\
&RPPDQG

FRGH

5HVSRQVH %ORFN

����

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV <HDU� PRQWK� GDWH� KRXU� PLQXWH� VHFRQG� GD\ �FRPPDQG�� (DFK VSHFLILHG
YDOXH LV H[SUHVVHG LQ %&'�
<HDU� 7KH ULJKWPRVW WZR GLJLWV RI WKH \HDU�
+RXU� 6SHFLI\ �� WR ���
'D\� $V IROORZV�

9DOXH �� �� �� �� �� �� ��
'D\ 6XQ 0RQ 7XHV :HG 7KXU )UL 6DW

���� (5525 &/($5
&OHDUV HUURUV IURP WKH 3&� $ QRUPDO UHVSRQVH ZLOO EH UHWXUQHG HYHQ LI DQ HUURU
KDV QRW RFFXUUHG�

1RWH 7KH FDXVH RI WKH HUURU PXVW EH UHPRYHG EHIRUH H[HFXWLQJ WKH (5525 &/($5
FRPPDQG RU WKH VDPH HUURU ZLOO RFFXU DJDLQ DIWHU WKH(5525&/($5FRPPDQG
LV H[HFXWHG�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

(UURU UHVHW
FRGH

))))

5HVSRQVH %ORFN

����

&RPPDQG
FRGH

5HVSRQVH
FRGH

3DUDPHWHUV (UURU UHVHW FRGH �FRPPDQG�� 6HW WR ))))�

(5525 &/($5 6HFWLRQ ����



��

���� ),/( 0(025< ,1'(; 5($'
5HDGV WKH )LOH 0HPRU\ LQGH[ IRU WKH VSHFLILHG QXPEHU RI EORFNV IURP WKH VSHFL�
ILHG EHJLQQLQJ EORFN QXPEHU�

1RWH 7KLV FRPPDQG LV YDOLG IRU WKH &����+ DQG &����+ RQO\� 5HIHU WR WKH )LOH
0HPRU\ 8QLW 2SHUDWLRQ 0DQXDO IRU GHWDLOV RQ WKH )LOH 0HPRU\�

&RPPDQG %ORFN

�� �)

&RPPDQG
FRGH

%HJLQQLQJ
EORFN
QXPEHU 1XPEHU RI EORFNV

5HVSRQVH %ORFN

�� �)

&RPPDQG
FRGH

5HVSRQVH
FRGH

7RWDO QXPEHU
RI EORFNV

1XPEHU RI
EORFNV

UHPDLQLQJ

7\SH

)RU � EORFN

'DWD W\SH

&RQWURO GDWD

'DWD W\SH

&RQWURO GDWD

)RU � EORFN

3DUDPHWHUV %HJLQQLQJ EORFN QXPEHU DQG 1XPEHU RI EORFNV �FRPPDQG�� 6HW WKH QXP�
EHU RI WKH ILUVW EORFN DQG WKH WRWDO QXPEHU RI EORFNV ZKRVH LQGH[ LV WR EH UHDG�
7KH ILUVW EORFN FDQ EH ���� WR ��&) �� WR ���� GHFLPDO�� WKH QXPEHU RI EORFNV
FDQ EH �� WR �� �� WR ��� GHFLPDO��

1XPEHU RI EORFNV UHPDLQLQJ DQG 7RWDO QXPEHU RI EORFNV �UHVSRQVH�� 7KH
QXPEHU RI EORFNV QRW WR EH UHDG ����� WR ��'� �� WR ����� LQ GHFLPDO�� DQG WKH
WRWDO QXPEHU RI EORFNV LQ )LOH 0HPRU\ ������ ��(�� RU ��'� ��� ������ RU
����� LQ GHFLPDO� UHVSHFWLYHO\���

7\SH �UHVSRQVH�� 7KH W\SH RI )LOH 0HPRU\ EHLQJ XVHG�
��� 5$0
��� )LUVW KDOI 5$0� VHFRQG KDOI 520

'DWD W\SH DQG &RQWURO GDWD �UHVSRQVH�� 2QH E\WH IRU HDFK SDUDPHWHU LV UH�
WXUQHG ZLWK HDFK EORFN UHDG�

'DWD W\SH� $V IROORZV�

%LW 'DWD W\SH

� � �

� � � (PSW\

� � � ,�2 GDWD

� � � � � � � �

� � �
%LW

� � � 8VHU SURJUDP

� � � &RPPHQWV

�� %ORFN FRQWDLQLQJ (1'����
�IRU XVHU SURJUDPV RQO\�

�� 3URWHFWHG

&RQWURO GDWD� 7KH QXPEHU RI FRPPHQWV� 8VHG IRU FRPPHQW GDWD RQO\�

���� ),/( 0(025< 5($'
5HDGV WKH FRQWHQWV RI WKH VSHFLILHG )LOH 0HPRU\ EORFN�

1RWH 7KLV FRPPDQG LV YDOLG IRU WKH &����+ DQG &����+ RQO\� 5HIHU WR WKH )LOH
0HPRU\ 8QLW 2SHUDWLRQ 0DQXDO IRU GHWDLOV RQ WKH )LOH 0HPRU\�

),/( 0(025< 5($' 6HFWLRQ ����



��

&RPPDQG %ORFN

�� ��

&RPPDQG
FRGH

%ORFN
QXPEHU

5HVSRQVH %ORFN

�� ��

&RPPDQG
FRGH

5HVSRQVH
FRGH

'DWD

'DWD W\SH

&RQWURO GDWD

��� E\WHV

3DUDPHWHUV %ORFN QXPEHU �FRPPDQG�� 6SHFLI\ WKH QXPEHU RI WKH )LOH 0HPRU\ EORFN WR
UHDG EHWZHHQ ���� DQG ��&) �� DQG ����� LQ GHFLPDO��
'DWD W\SH DQG &RQWURO GDWD �UHVSRQVH��2QH E\WH IRU HDFK LQGH[ SDUDPHWHU LV
UHWXUQHG ZLWK HDFK EORFN UHDG�

'DWD W\SH� $V IROORZV�

� � � � � � � �

� � �
%LW

%LW 'DWD W\SH

� � �

� � � (PSW\

� � � 8VHU SURJUDP

� � � ,�2 GDWD

� � � &RPPHQWV

�� %ORFN FRQWDLQLQJ (1'����
�IRU XVHU SURJUDPV RQO\�

�� 3URWHFWHG

&RQWURO GDWD� 7KH QXPEHU RI FRPPHQWV� 8VHG IRU FRPPHQW GDWD RQO\�
'DWD �UHVSRQVH�� 7KH FRQWHQWV RI WKH VSHFLILHG )LOH 0HPRU\ EORFN ���� E\WHV
���� ZRUGV��

���� ),/( 0(025< :5,7(
:ULWHV WKH VSHFLILHG FRQWHQWV WR WKH VSHFLILHG )LOH 0HPRU\ EORFN�

1RWH 7KLV FRPPDQG LV YDOLG IRU WKH &����+ DQG &����+ RQO\� 5HIHU WR WKH )LOH
0HPRU\ 8QLW 2SHUDWLRQ 0DQXDO IRU GHWDLOV RQ WKH )LOH 0HPRU\�

&RPPDQG %ORFN

�� ��

&RPPDQG
FRGH

%ORFN QXPEHU 'DWD

'DWD W\SH
&RQWURO GDWD

��� E\WHV

5HVSRQVH %ORFN

����

&RPPDQG
FRGH

5HVSRQVH
FRGH

3DUDPHWHUV 'DWD W\SH DQG &RQWURO GDWD �FRPPDQG�� 6SHFLI\ RQH E\WH IRU HDFK LQGH[ SD�
UDPHWHU�

),/( 0(025< :5,7( 6HFWLRQ ����



��

'DWD W\SH� 6SHFLI\ DV IROORZV�

� � � � � � � �

� � �
%LW

%LW 'DWD W\SH

� � �

� � � ,�2 GDWD

� � � 8VHU SURJUDP

� � � &RPPHQWV

�� %ORFN FRQWDLQLQJ (1'����
�IRU XVHU SURJUDPV RQO\�

�� 3URWHFWHG

1RWH� 7XUQ 21 ��� WKLV ELW RQO\ IRU D EORFN
FRQWDLQLQJ (1'���� RU D ILQDO EORFN�

&RQWURO GDWD� 6SHFLI\ WKH QXPEHU RI FRPPHQWV� 8VHG IRU FRPPHQW GDWD
RQO\� &RQWURO GDWD VSHFLILHG IRU RWKHU GDWD W\SHV ZLOO EH LJQRUHG�

%ORFN QXPEHU �FRPPDQG�� 6SHFLI\ WKH QXPEHU RI WKH )LOH 0HPRU\ EORFN WR
ZULWH EHWZHHQ ���� DQG ��&) �� DQG ����� EORFNV��
'DWD �FRPPDQG�� 6SHFLI\ WKH FRQWHQWV IRU WKH VSHFLILHG )LOH0HPRU\ EORFN ����
E\WHV ���� ZRUGV��

���� )25&(' 6(7�5(6(7
)RUFH�VHWV �21� RU IRUFH�UHVHWV �2))� ELWV�IODJV RU UHOHDVHV IRUFH�VHW VWDWXV�
%LWV�IODJV WKDW DUH IRUFHG 21 RU 2)) ZLOO UHPDLQ 21 RU 2)) DQG FDQQRW EH ZULW�
WHQ WR XQWLO WKH IRUFHG VWDWXV LV UHOHDVHG�

1RWH 7KLV FRPPDQG FDQQRW EH XVHG WR UHOHDVH WKH VWDWXV RI &RPSOHWLRQ )ODJV IRU WLP�
HUV RU FRXQWHUV� ,I IRUFHG VWDWXV LV UHOHDVHG DQG WKH &RPSOHWLRQ )ODJ LV WXUQHG
21� LW ZLOO EH IRUFH�VHW� LI IRUFHG VWDWXV LV UHOHDVHG DQG WKH &RPSOHWLRQ )ODJ LV
WXUQHG 2))� LW ZLOO EH IRUFH�UHVHW�

&RPPDQG %ORFN

�� ��

&RPPDQG
FRGH

1R� RI
ELWV�IODJV

%LW�IODJ6HW�5HVHW
VSHFLILFDWLRQ

)RUFHG VHW�UHVHW GDWD

0HPRU\ DUHD FRGH

6HW�UHVHW
VSHFLILFDWLRQ

0HPRU\ DUHD FRGH

%LW�IODJ

)RUFHG VHW�UHVHW GDWD

5HVSRQVH %ORFN

�� ��

&RPPDQG
FRGH

5HVSRQVH
FRGH

3DUDPHWHUV 1R� RI ELWV�IODJV �FRPPDQG�� 7KH QXPEHU RI ELWV�IODJV WR EH SURFHVVHG�

1RWH 2QO\ RQH ELW�IODJ FDQ EH VSHFLILHG IRU WKH&����+RU &����+ IRU HDFK FRPPDQG�
,I PRUH WKDQ RQH ELW�IODJ LV VSHFLILHG� RQO\ WKH ODVW RQH ZLOO EH SURFHVVHG� 0XOWLSOH
ELWV�IODJV FDQ EH VSHFLILHG IRU WKH &���+�

6HW�5HVHW VSHFLILFDWLRQ �FRPPDQG�� 7KH DFWLRQ WR EH WDNHQ IRU HDFK ELW�IODJ�

9DOXH 1DPH

���� )RUFH�UHVHW �2))�

���� )RUFH�VHW �21�

���� )RUFHG VWDWXV UHOHDVHG DQG ELW WXUQHG 2)) ���

���� )RUFHG VWDWXV UHOHDVHG DQG ELW WXUQHG 21 ���

)))) )RUFHG VWDWXV UHOHDVHG

)25&(' 6(7�5(6(7 6HFWLRQ ����



��

1RWH 2QO\ ���� DQG ���� FDQ EH VSHFLILHG IRU WKH &����+ RU &����+�

0HPRU\ DUHD FRGH �FRPPDQG�� 7KH PHPRU\ DUHD RI WKH ELW RU IODJ WR EH FRQ�
WUROOHG�

%LW�)ODJ �FRPPDQG�� 7KH ELW RU IODJ WR EH FRQWUROOHG�

0HPRU\ $UHDV
5HIHU WR ��� 0HPRU\ $UHD 'HVLJQDWLRQV IRU PHPRU\ DUHD GHVLJQDWLRQV�

���� )25&(' 6(7�5(6(7 &$1&(/
&DQFHOV DOO ELWV �IODJV� WKDW KDYH EHHQ IRUFHG 21 RU IRUFHG 2))�

&RPPDQG %ORFN

�� ��

&RPPDQG
FRGH

5HVSRQVH %ORFN

�� ��

&RPPDQG
FRGH

5HVSRQVH
FRGH

1RWH 7KH ELWV �IODJV� LQ WKH IROORZLQJ PHPRU\ DUHDV FDQ EH IRUFHG VHW RU IRUFHG UHVHW�

0HPRU\ DUHD 'DWD

&,2� /5� +5� DQG $5
DUHDV

%LWV VWDWXV

7LPHU�&RXQWHU &RPSOHWLRQ )ODJ VWDWXV

���� 08/7,3/( )25&(' 67$786 5($'
5HDGV WKH IRUFHG VWDWXV RI WKH VSHFLILHG UDQJH RI ZRUGV RU WLPHUV�FRXQWHUV�

1RWH 7KLV FRPPDQG LV YDOLG IRU WKH &���+ RQO\�

&RPPDQG %ORFN

�� �$

&RPPDQG
FRGH

%HJLQQLQJ
DGGUHVV

0HPRU\
DUHD FRGH

1XPEHU RI
XQLWV

5HVSRQVH %ORFN

�� �$

&RPPDQG
FRGH

5HVSRQVH
FRGH

%HJLQQLQJ
DGGUHVV0HPRU\

DUHD FRGH

'DWD1XPEHU RI
XQLWV

3DUDPHWHUV 0HPRU\ DUHD FRGH� %HJLQQLQJ DGGUHVV� 1XPEHU RI XQLWV �FRPPDQG� UH�
VSRQVH�� 6SHFLI\ WKH PHPRU\ DUHD FRGH� WKH EHJLQQLQJ DGGUHVV LQ WKDW DUHD�

08/7,3/( )25&(' 67$786 5($' 6HFWLRQ ����



��

DQG WKH QXPEHU RI ZRUGV RU WLPHUV�FRXQWHUV WR UHDG� 7KH QXPEHU RI XQLWV FDQ EH
EHWZHHQ ���� DQG ���� �� WR �� LQ GHFLPDO��
7KH DFWXDO DUHD� EHJLQQLQJ DGGUHVV� DQG QXPEHU RI XQLW WR EH UHDG ZLOO EH UH�
WXUQHG LQ WKH UHVSRQVH�
0HPRU\ $UHDV
)RUFHG VWDWXV FDQ EH UHDG LQ WKH IROORZLQJ DUHDV� 5HIHU WR ���0HPRU\ $UHD'HV�
LJQDWLRQV IRU PHPRU\ DUHD GHVLJQDWLRQV�

$UHD 'DWD W\SH 0HPRU\ DUHD
FRGH

1XPEHU RI
E\WHV

&,2� /5� +5� DQG
$5 DUHDV

&XUUHQW YDOXH RI ZRUG �� �

7LPHU�FRXQWHU DUHD &RPSOHWLRQ )ODJ VWDWXV �� �

1RWH )RUFHG VWDWXV LV UHDG E\ZRUGV IRU WKH&,2� /5�+5� RU $5DUHD DQG E\ ELWV �IODJV�
IRU WKH WLPHU�FRXQWHU DUHD�

'DWD �UHVSRQVH�� )RUFHG VWDWXV LV UHWXUQHG EHJLQQLQJ IURP WKH VSHFLILHG ZRUG
RU WLPHU�FRXQWHU� 7KH QXPEHU RI E\WHV UHWXUQHG ZLOO EH �WKH QXPEHU RI XQLWV� [
�WKH QXPEHU RI E\WHV�XQLW��

&,2� /5� +5� DQG $5 $UHDV�

%LW �

�� �� �� �� �� �� � � � � � � � � � �%LW

%LW �

%LW �%LW �%LW �%LW �%LW ��%LW ��%LW ��

%LW �%LW �%LW � %LW �%LW ��%LW ��%LW ��

7KHVWDWXV IRUHDFKELW LV DV IROORZV�
2)) ���� 1R IRUFHG VWDWXV LQ HIIHFW
21 ���� )RUFHG 21 RU IRUFHG 2))

7LPHUV�&RXQWHUV� 6WDWXV RI WKH &RPSOHWLRQ )ODJ ZLOO EH UHWXUQHG DV IRO�
ORZV�

��� 1R IRUFHG VWDWXV LQ HIIHFW
��� )RUFHG 21 RU IRUFHG 2))

08/7,3/( )25&(' 67$786 5($' 6HFWLRQ ����
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6(&7,21 �
&RPPDQGV IRU 6<60$& 1(7 /LQN 8QLWV

7KLV VHFWLRQ SURYLGHV GHWDLOV RQ FRPPDQGV WKDW FDQ EH VHQW WR6<60$&1(7/LQN8QLWV�7KH6<60$&1(7/LQN8QLWV WKDW
VXSSRUW WKHVH FRPPDQGV DUH OLVWHG LQ WKH IROORZLQJ WDEOH�

3& 0RGHO QXPEHU

&9���� &9���� &9����617��

��� &RPPDQG /LVW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� '$7$ /,1. 7$%/( 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� '$7$ /,1. 7$%/( :5,7( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 581 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6723 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5(6(7 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &21752//(5 '$7$ 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &21752//(5 67$786 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� '$7$ /,1. 67$786 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� /223�%$&. 7(67 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� (5525 /2* 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� (5525 /2* &/($5 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 1$0( 6(7 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 1$0( '(/(7( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 1$0( 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� &RPPDQG /LVW
7KH EHJLQQLQJ SRUWLRQV RI WKH FRPPDQG DQG UHVSRQVH EORFN XS WR WKH FRPPDQG
FRGHV DQG WKH )&6 DQG WHUPLQDWRU KDYH EHHQ RPLWWHG IRU VLPSOLFLW\� EXW PXVW EH
DGGHG IRU DFWXDO WUDQVPLVVLRQ LI QRW DXWRPDWLFDOO\ JHQHUDWHG IRU WKH WUDQVPLVVLRQ
PHWKRG EHLQJ XVHG� 5HIHU WR ��� &RPPDQG�5HVSRQVH 7UDQVPLVVLRQ 'DWD�
,Q WKH LOOXVWUDWLRQV RI FRPPDQG DQG UHVSRQVH EORFNV LQ WKLV VHFWLRQ� HDFK ER[
UHSUHVHQWV RQH E\WH �L�H�� WZR KH[DGHFLPDO RU %&' GLJLWV�� %H FDUHIXO ZKHQ DGG�
LQJ WKH KHDGHU� ZKHUH HDFK ER[ UHSUHVHQWV RQH GLJLW �L�H�� IRXU ELWV��
7KH IROORZLQJ WDEOH OLVWV WKH ),16 FRPPDQGV VXSSRUWHG E\ 6<60$& 1(7 /LQN
8QLWV�

&RPPDQG
FRGH

1DPH 3DJH

�� �� '$7$ /,1. 7$%/( 5($' ��

�� '$7$ /,1. 7$%/( :5,7( ��

�� �� 581 ��

�� 6723 ��

�� 5(6(7 ��

�� �� &21752//(5 '$7$ 5($' ��

�� �� &21752//(5 67$786 5($' ��

�� '$7$ /,1. 67$786 5($' ��

�� �� /223 %$&. 7(67 ��

�� �� (5525 /2* 5($' ��

�� (5525 /2* &/($5 ��

�� �� 1$0( 6(7 ��

�� 1$0( '(/(7( ��

�� 1$0( 5($' ��

��� '$7$ /,1. 7$%/( 5($'
5HDGV WKH FRQWHQWV RI WKH GDWD OLQN WDEOH�

&RPPDQG %ORFN

���� �� �� �(�� �� ��

&RPPDQG
FRGH

)L[HG ,QWHOOLJHQW
,' QR�

)LUVW ZRUG 5HDG OHQJWK

5HVSRQVH %ORFN

����

&RPPDQG
FRGH

1R� RI OLQN QRGHV

� EORFN UHFRUG � EORFN UHFRUG

5HFRUGV IRU WKH QR� RI OLQN QRGHV

� E\WHV � E\WHV

5HVSRQVH
FRGH

3DUDPHWHUV ,QWHOOLJHQW ,' QR� �FRPPDQG�� 'HVLJQDWH 6 ���� DQG 1 ��(� LQ $6&,,�
%HJLQQLQJ ZRUG �FRPPDQG�� 6HW WR �����
5HDG OHQJWK �FRPPDQG�� 5HJDUGOHVV RI WKH YDOXH WKDW \RX GHVLJQDWH� WKH GDWD
OLQN WDEOHV IRU WKH QXPEHU RI OLQN QRGHV WKDW KDV EHHQ VHW ZLOO EH UHDG�

'$7$ /,1. 7$%/( 5($' 6HFWLRQ ���



��

1R� RI OLQN QRGHV �UHVSRQVH�� 7KH QXPEHU RI OLQN QRGHV VHW LQ WKH GDWD OLQN
WDEOH ZLOO EH UHWXUQHG� WKH FRQILJXUDWLRQ LV DV IROORZV �ELW � LV DOZD\V VHW WR ���

� � � � � � � �

�

%LW

1R� RI OLQN QRGHV ��� WR ���

2QH�EORFN UHFRUG �UHVSRQVH��2QH�EORFN UHFRUGVZLOO EH UHWXUQHG LQ VHTXHQFH
DFFRUGLQJ WR WKH VHWWLQJ RUGHU LQ WKH GDWD OLQN WDEOH �LQ WKH FDVH RI DXWRPDWLF VHW�
WLQJ� WKH\ ZLOO EH UHWXUQHG LQ QRGH QXPEHU RUGHU�� 7KH WRWDO QXPEHU RI E\WHV UH�
TXLUHG LV DV IROORZV�

1XPEHU RI OLQN QRGHV [ � E\WHV
7KH FRQILJXUDWLRQ RI WKH RQH�EORFN UHFRUG LV DV IROORZV�

��

�VW E\WH �WK E\WH

1RGH QXPEHU

&,2 $UHD
ILUVW ZRUG

.LQG RI '0

'0 $UHD
ILUVW ZRUG

1R� RI WRWDO ZRUGV

� 1RGH 1XPEHU
7KH FRQILJXUDWLRQ RI D QRGH QXPEHU LV VKRZQ EHORZ� ,W H[SUHVVHV WKH VWDWXV RI
WKH GDWD OLQN QRGH QXPEHU RI WKH RQH�EORFN UHFRUG DQG WKH GDWD OLQN RQ WKH
QRGH�

� � � � � � � �%LW

1R� RI OLQN QRGHV ��� WR �(�

'DWD OLQN VWDWXV ���
QRUPDO� �� ZDUQLQJ�

� &,2 $UHD )LUVW :RUG
7KH ILUVW ZRUG LQ D GDWD OLQN LQ WKH &,2 $UHD�

� .LQG RI '0
6HW WR ���

� '0 $UHD )LUVW :RUG
7KH ILUVW ZRUG RI D GDWD OLQN LQ WKH '0 $UHD�

� 1R� RI 7RWDO :RUGV
7KH WRWDO QXPEHU RI ZRUGV RI WKH &,2 DQG '0 $UHD YDULHV ZLWK WKH EORFN DV
IROORZV�
�VW EORFN� 7KH WRWDO QXPEHU RI GDWD OLQN ZRUGV LQ WKH &,2 $UHD�
�QG EORFN� 7KH WRWDO QXPEHU RI GDWD OLQN ZRUGV LQ WKH '0 $UHD�
2WKHU EORFNV� 6HW WR �����

��� '$7$ /,1. 7$%/( :5,7(
:ULWHV WKH GDWD OLQN WDEOH WR WKHPDVWHU IURP WKH&966RU ,%03&�$7 FRPSDWLEOH�

1RWH �� <RX FDQQRW ZULWH D GDWD OLQN WDEOH ZKHQ WKH GDWD OLQN LV DFWLYH
�� 7KH GDWD VHW RQ HDFK QRGH PXVW EHJLQ ZLWK WKH ILUVW QRGH RI WKH GDWD OLQN

DUHD�
�� <RX FDQQRW VHW D YDFDQW DUHD EHWZHHQ WZR GDWD OLQN DUHDV� )RU GHWDLOV� UHIHU

WR WKH 6<60$& 1(7 /LQN 6\VWHP 0DQXDO�

'$7$ /,1. 7$%/( :5,7( 6HFWLRQ ���



��

&RPPDQG %ORFN

���� �� �� �� �( �� ��

&RPPDQG
FRGH

� E\WHV � E\WHV

)L[HG ,QWHOOLJHQW
,' QR�

)LUVW ZRUG 'DWD
OHQJWK

1R� RI OLQN QRGHV

� EORFN UHFRUG � EORFN UHFRUG

5HFRUGV IRU WKH QR� RI OLQN QRGHV

5HVSRQVH %ORFN

����

&RPPDQG
FRGH

5HVSRQVH
FRGH

3DUDPHWHUV ,QWHOOLJHQW ,' QR� �FRPPDQG�� 'HVLJQDWH 6 ���� DQG 1 ��(� LQ $6&,,�
)LUVW ZRUG �FRPPDQG�� 6HW WR �����
'DWD OHQJWK �FRPPDQG�� 5HJDUGOHVV RI WKH YDOXH \RX GHVLJQDWH� WKH GDWD OLQN
WDEOHV IRU WKH QXPEHU RI OLQN QRGHV ZLOO EH ZULWWHQ�
1R� RI OLQN QRGHV �UHVSRQVH�� 'HVLJQDWH WKH QXPEHU RI OLQN QRGHV LQ D UDQJH
EHWZHHQ �� DQG �� �� DQG ���� WKH FRQILJXUDWLRQ LV DV IROORZV �ELW � LV DOZD\V VHW
WR ���

� � � � � � � �

�
%LW

1R� RI OLQN QRGHV ��� WR ���

2QH�EORFN UHFRUG �FRPPDQG��2QH�EORFN UHFRUGVZLOO EH VHQW LQ VHTXHQFH DF�
FRUGLQJ WR WKH VHWWLQJ RUGHU LQ WKH GDWD OLQN WDEOH� 7KH WRWDO QXPEHU RI E\WHV UH�
TXLUHG LV DV IROORZV�

1XPEHU RI OLQN QRGHV [ � E\WHV
7KH FRQILJXUDWLRQ RI WKH RQH�EORFN UHFRUG LV DV IROORZV�

��

�VW E\WH �WK E\WH

&,2 $UHD
ILUVW ZRUG

.LQG RI '0

'0 $UHD
ILUVW ZRUG

1R� RI WRWDO
ZRUGV

1RGH QXPEHU

� 1RGH 1XPEHU
7KH QRGH QXPEHU SURYLGHV WKH GDWD OLQN QRGH QXPEHU IRU WKH RQH�EORFN UHFRUG
DQG WKH VWDWXV RI WKH GDWD OLQN� 7KH FRQILJXUDWLRQ RI WKH QRGH QXPEHU LV DV IRO�
ORZV �ELW � LV DOZD\V VHW WR ���

� � � � � � � �

�

%LW

1RGH QXPEHU ��� WR �(�

� &,2 $UHD )LUVW :RUG
7KLV LV WKH ILUVW ZRUG LQ D GDWD OLQN LQ WKH&,2$UHD� 7KH GDWD OLQNZLOO H[WHQG IURP
WKH ILUVW ZRUG WKURXJK WKH ZRUG MXVW EHIRUH WKH ILUVW ZRUG GHVLJQDWHG IRU WKH &,2
$UHD LQ WKH QH[W UHFRUG� )RU WKH ODVW UHFRUG� WKH GDWD OLQN ZLOO H[WHQG IURP WKH

'$7$ /,1. 7$%/( :5,7( 6HFWLRQ ���



��

ILUVW ZRUG WKURXJK WKH QXPEHU RI ZRUGV UHTXLUHG WR PDNH WKH WRWDO QXPEHU RI
ZRUGV LQ WKH ILUVW EORFN�

� .LQG RI '0
6HW WR ���

� '0 $UHD )LUVW :RUG
7KLV LV WKH ILUVW ZRUG LQ D GDWD OLQN LQ WKH '0$UHD� 7KH GDWD OLQN ZLOO H[WHQG IURP
WKH ILUVW ZRUG WKURXJK WKH ZRUG MXVW EHIRUH WKH ILUVW ZRUG GHVLJQDWHG IRU WKH '0
$UHD LQ WKH QH[W UHFRUG� )RU WKH ODVW UHFRUG� WKH GDWD OLQN ZLOO H[WHQG IURP WKH
ILUVW ZRUG WKURXJK WKH QXPEHU RI ZRUGV UHTXLUHG WR PDNH WKH WRWDO QXPEHU RI
ZRUGV LQ WKH VHFRQG EORFN�

� 1R� RI 7RWDO :RUGV
7KH WRWDO QXPEHU RI ZRUGV XVHG IRU GDWD OLQNV LQ WKH &,2 DQG '0 $UHD� 7KHVH
DUH JLYHQ RQO\ LQ WKH ILUVW DQG VHFRQG EORFNV� DV VKRZQ EHORZ

)LUVW EORFN� 7KH WRWDO QXPEHU RI GDWD OLQN ZRUGV LQ WKH &,2 $UHD�
6HFRQG EORFN� 7KH WRWDO QXPEHU RI GDWD OLQN ZRUGV LQ WKH '0 $UHD�
2WKHU EORFNV� 6HW WR �����

��� 581
$FWLYDWHV WKH GDWD OLQNV�

1RWH �� 7KLV FRPPDQG ZLOO UHVXOW LQ DQ HUURU LI GDWD OLQNV KDYH QRW EH FUHDWHG HLWKHU
DXWRPDWLFDOO\ RU PDQXDOO\�

�� 7KLV FRPPDQG PXVW EH VHQW WR WKH PDVWHU QRGH RU DQ HUURU ZLOO UHVXOW�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

&RPPDQG
FRGH

5HVSRQVH
FRGH

��� 6723
6WRSV WKH GDWD OLQNV

1RWH �� 7KLV FRPPDQG FDQ EH H[HFXWHG RQO\ ZKHQ WKH GDWD OLQNV DUH DFWLYH RU DQ
HUURU ZLOO UHVXOW�

�� 7KLV FRPPDQG PXVW EH VHQW WR WKH PDVWHU QRGH RU DQ HUURU ZLOO UHVXOW�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

&RPPDQG
FRGH

5HVSRQVH
FRGH

6723 6HFWLRQ ���



��

��� 5(6(7
5HVHWV WKH 6<60$& 1(7 /LQN 8QLW�

1RWH �� 1R UHVSRQVH ZLOO EH UHWXUQHG IRU WKLV FRPPDQG�
�� :KHQ WKLV FRPPDQG LV H[HFXWHG� RQO\ WKH GDWD WKDW KDV EHHQ VWRUHG LQ WKH

WUDQVPLVVLRQ EXIIHU ZLOO EH VHQW�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

��� &21752//(5 '$7$ 5($'
5HDGV WKH PRGHO DQG YHUVLRQ RI WKH 6<60$& 1(7 /LQN 8QLW�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

&RPPDQG
FRGH

5HVSRQVH
FRGH

0RGHO 9HUVLRQ

�� E\WHV �� E\WHV

3DUDPHWHUV 0RGHO DQG 9HUVLRQ �UHVSRQVH�� %RWK DUH UHDG LQ $6&,, ��� E\WHV �L�H� �� $6&,,
FKDUDFWHUV� PD[� HDFK�� ,I WKH PRGHO RU YHUVLRQ LQIRUPDWLRQ GRHV QRW UHTXLUH ��
E\WHV� WKH UHPDLQGHU RI WKH �� E\WHV ZLOO EH ILOOHG ZLWK VSDFHV �$6&,, ����

��� &21752//(5 67$786 5($'
5HDGV WKH VWDWXV RI WKH 3& DQG WKH 6<60$& 1(7 /LQN 8QLW�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

&RPPDQG
FRGH

5HVSRQVH
FRGH

(UURU IODJV

1R� RI ,�)
HUURUV

RFFXUUHG
RQ 3&

1R� RI
RSWLFDO /$1
FRPPXQLFD�
WLRQV HUURUV
RFFXUUHG

1R� RI
5$0
HUURUV

RFFXUUHG
3& VWDWXV

&21752//(5 67$786 5($' 6HFWLRQ ���



��

3DUDPHWHUV 3&VWDWXV �UHVSRQVH�� 7KH RSHUDWLQJ VWDWXV RI WKH 3&ZLOO EH UHWXUQHG DV VKRZQ
LQ WKH IROORZLQJ GLDJUDP� )RU GHWDLOV RQ ORRS FRQGLWLRQV� UHIHU WR WKH 6<60$&
1(7 /LQN 6\VWHP 0DQXDO�

� � � � � � � �

� �

%LW 0HDQLQJ

� �

� � 1RUPDO ORRS

� � 'RZQVWUHDP EDFN ORRS

� � 8SVWUHDP EDFN ORRS

� � /RRS HUURU

%LW

'DWD OLQNV
�� 1RW DFWLYH
�� $FWLYH

7HVW EHWZHHQ WZR QRGHV
�� 1RW WHVWLQJ
�� 7HVWLQJ

3RZHU VXSSO\
�� 3RZHU QRW VXSSOLHG
�� 3RZHU VXSSOLHG

/RRS FRQGLWLRQ

1HWZRUN VWDWXV
�� 5HFHSWLRQ QRW SRVVLEOH
�� 5HFHSWLRQ SRVVLEOH

(UURU IODJV �UHVSRQVH�� 7KH HUURU IODJV RI WKH 3& ZLOO EH UHWXUQHG DV VKRZQ LQ
WKH IROORZLQJ GLDJUDP� 5HIHU WR WKH 6<60$& 1(7 /LQN 6\VWHP 0DQXDO IRU GH�
WDLOV RQ HUURUV�

� � � � � � � �

� � � �
%LW

�� &38 %86 PRQLWRU HUURU

�� &38 HUURU
�� 6\VWHP VHWWLQJ HUURU

�� 5RXWLQJ WDEOH HUURU

1RQ�IDWDO HUURUV

1R� RI ,�) (UURUV 2FFXUUHG RQ 3& �UHVSRQVH�
5HIHU WR WKH 6<60$& 1(7 /LQN 6\VWHP 0DQXDO IRU GHWDLOV�

1R� RI 2SWLFDO /$1 &RPPXQLFDWLRQV (UURUV 2FFXUUHG
5HIHU WR WKH 6<60$& 1(7 /LQN 6\VWHP 0DQXDO IRU GHWDLOV�

1R� RI 5$0 (UURUV 2FFXUUHG
5HIHU WR WKH 6<60$& 1(7 /LQN 6\VWHP 0DQXDO IRU GHWDLOV�

��� '$7$ /,1. 67$786 5($'
5HDGV WKH GDWD OLQN VWDWXV RI WKH 6<60$& 1(7 /LQN�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

&RPPDQG
FRGH

5HVSRQVH
FRGH

6WDWXV � 6WDWXV � 6WDWXV � 6WDWXV �

6WDWXV
IODJV 0DVWHU QRGH QXPEHU

'$7$ /,1. 67$786 5($' 6HFWLRQ ���



��

3DUDPHWHUV 6WDWXV IODJV �UHVSRQVH�� $RQH�E\WH GDWD OLQN VWDWXVZLOO EH UHWXUQHG DV IROORZV�

� � � � � � � �

� � � � � �
%LW

6ODYH�0DVWHU ��� 6ODYH��� 0DVWHU�

'DWD OLQNV
��� 1RW DFWLYH� �� $FWLYH�

6ODYH�PDVWHU� %LW � VSHFLILHV WKH VHWWLQJ RI WKH QRGH RQ ZKLFK WKH GDWD OLQN VWD�
WXV KDV EHHQ UHDG�
0DVWHU QRGH QXPEHU �UHVSRQVH�� 7KH QRGH QXPEHU RI WKH PDVWHU QRGH RI WKH
GDWD OLQN ZLOO EH UHWXUQHG�
6WDWXV � WKURXJK � �UHVSRQVH�� 7KH GDWD OLQN VWDWXV �HUURU� PRGH� DQG ZDUQLQJ
VWDWXV� RQ HDFK QRGH LV UHWXUQHG LQ RQH�E\WH RI GDWD DV IROORZV�

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

7KH ILJXUHV DV VKRZQ LQ HDFK ER[ VSHFLI\ WKH RUGHU RI QRGHV VHW RQ WKH GDWD OLQN WDEOH� ,Q WKH
FDVH RI DXWRPDWLF VHWWLQJ� WKH ILJXUHV ZLOO FRUUHVSRQG WR WKH QRGH QXPEHU�

� �� � � � � � � � � � � � � � � � � � �6WDWXV �

%LW

�� �� � � � � � � � � � � � � � � � � � �6WDWXV �

6WDWXV �

6WDWXV �

�� 1RUPDO��� (UURU �� 6WRS��� 5XQ �� 1RUPDO��� :DUQLQJ

)LUVW E\WH 7KLUG E\WH

(DFK VWDWXV

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

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

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

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

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

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

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

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

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

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

���� /223�%$&. 7(67
([HFXWHV D ORRS�EDFN WHVW EHWZHHQ WKH ORFDO QRGH DQG D GHVWLQDWLRQ QRGH�

1RWH �� 7KH GHVWLQDWLRQ QRGH LV GHVLJQDWHG LQ WKH FRQWURO GDWD RI WKH &01'�����
LQVWUXFWLRQ�

�� 7KH XQLW DGGUHVV PXVW GHVLJQDWH D 6<60$& 1(7 /LQN 8QLW�

&RPPDQG %ORFN

�� ��

&RPPDQG
FRGH

����� E\WHV PD[�

7HVW GDWD

5HVSRQVH %ORFN

�� ��

&RPPDQG
FRGH

����� E\WHV PD[�

5HVSRQVH
FRGH

7HVW GDWD

3DUDPHWHUV 7HVW GDWD �FRPPDQG DQG UHVSRQVH�� ,Q WKH FRPPDQG EORFN� GHVLJQDWH WKH
GDWD WR EH WUDQVPLWWHG WR WKH GHVWLQDWLRQ QRGH� 7KH GHVLJQDWHG GDWD FRQVLVWV RI
�����E\WHVPD[LPXP �ELQDU\ GDWD�� ,Q WKH UHVSRQVH EORFN� WKH WHVW GDWD IURP WKH
FRPPDQG EORFN ZLOO EH UHWXUQHG DV LW LV� ,I WKH WHVW GDWD LQ WKH UHVSRQVH EORFN LV
GLIIHUHQW IURP WKDW LQ WKH FRPPDQG EORFN� DQ HUURU KDV RFFXUUHG�

/223�%$&. 7(67 6HFWLRQ ����



��

���� (5525 /2* 5($'
5HDGV WKH HUURU ORJ ILOH�

1RWH ,I WKH QXPEHU RI UHFRUGV WKDW \RX GHVLJQDWH LQ WKH FRPPDQG EORFN H[FHHGV WKH
DFWXDO QXPEHU RI VWRUHG UHFRUGV� DOO WKH VWRUHG UHFRUGV ZLOO EH UHWXUQHG DQG QR
HUURU ZLOO RFFXU�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

%HJLQQLQJ
UHFRUG QR�

1R� RI
UHFRUGV

5HVSRQVH %ORFN

����

0D[� QR� RI
VWRUHG UHFRUGV

1R� RI
VWRUHG
UHFRUGV

1R� RI
UHFRUGV

(UURU ORJ
GDWD

(UURU ORJ
GDWD

5HVSRQVH
FRGH

&RPPDQG
FRGH

�� E\WHV �� E\WHV

3DUDPHWHUV %HJLQQLQJ UHFRUG QR� �FRPPDQG�� 'HVLJQDWHV WKH EHJLQQLQJ UHFRUG QXPEHU
LQ D UDQJH RI ���� WR ���� �� WR �� LQ GHFLPDO� �WKH ILUVW UHFRUG LV ������

1R� RI UHFRUGV �FRPPDQG DQG UHVSRQVH�� 'HVLJQDWHV WKH QXPEHU RI UHFRUGV
WR EH UHDG LQ D UDQJH RI ���� WR ���� �� WR �� LQ GHFLPDO��

0D[� QR� RI VWRUHG UHFRUGV �UHVSRQVH�� 7KH PD[LPXP QXPEHU RI VWRUHG UH�
FRUGV YDULHV ZLWK WKH NLQG RI 8QLW� 7KH 6<60$& 1(7 /LQN 8QLW FDQ VWRUH �� UH�
FRUGV PD[LPXP�

1R� RI VWRUHG UHFRUGV �UHVSRQVH�� 7KH QXPEHU RI UHFRUGV WKDW KDYH EHHQ UH�
FRUGHG�

(UURU ORJ GDWD �UHVSRQVH�� 7KH VSHFLILHG HUURU ORJ UHFRUGV ZLOO EH UHWXUQHG LQ
VHTXHQFH VWDUWLQJ IURP WKH EHJLQQLQJ UHFRUG QXPEHU� 7KH WRWDO QXPEHU RI E\WHV
UHTXLUHG LV FDOFXODWHG DV IROORZV�

1R� RI UHFRUGV [ �� E\WHV

7KH FRQILJXUDWLRQ RI HDFK HUURU UHFRUG LV DV IROORZV�

'HWDLOV
0LQXWH

6HFRQG
'DWH +RXU <HDU 0RQWK

(UURU FRGH

�VW E\WH ��WK E\WH

� (UURU &RGH DQG 'HWDLOV
7KH HUURU FRGH DQG GHWDLOV YDU\ ZLWK WKH NLQG RI 8QLW�

� 0LQXWH� 6HFRQG� 'DWH� +RXU� <HDU� DQG 0RQWK
(DFK UHFRUG LQFOXGHV WKH VHFRQG�PLQXWH� KRXU �� WR ���� GDWH�PRQWK� DQG \HDU
�WKH ULJKWPRVW WZR GLJLWV� LQ %&' VSHFLI\LQJ WKH WLPH WKDW WKH HUURU RFFXUUHG�

(5525 /2* 5($' 6HFWLRQ ����



��

���� (5525 /2* &/($5
&OHDUV DOO HUURU ORJ UHFRUGV WR DOO ]HURV�

1RWH 7KLV FRPPDQG FDQQRW EH H[HFXWHG LI DQ\ RWKHU GHYLFH KDV WKH DFFHVV ULJKW�

&RPPDQG %ORFN

����

&RPPDQG
IRUPDW

5HVSRQVH %ORFN

����

&RPPDQG
IRUPDW

5HVSRQVH
FRGH

���� 1$0( 6(7
5HJLVWHUV D QDPH IRU WKH 6<60$& 1(7 /LQN 8QLW�

&RPPDQG %ORFN

�� ��

&RPPDQG
FRGH

:LWKLQ � E\WHV

1DPH GDWD

5HVSRQVH %ORFN

�� ��

&RPPDQG
FRGH

5HVSRQVH
FRGH

3DUDPHWHUV 1DPH GDWD �FRPPDQG�� 7KH GDWD VHW PXVW EH ZLWKLQ � E\WHV LQ $6&,,� 'R QRW
XVH WKH 18// ���� FRGH�

���� 1$0( '(/(7(
'HOHWHV WKH QDPH RI D 6<60$& 1(7 /LQN 8QLW�

&RPPDQG %ORFN

�� ��

&RPPDQG
FRGH

5HVSRQVH %ORFN

�� ��

&RPPDQG
FRGH

5HVSRQVH
FRGH

1$0( '(/(7( 6HFWLRQ ����



��

���� 1$0( 5($'
5HDGV WKH QDPH RI D 6<60$& 1(7 /LQN 8QLW�

&RPPDQG %ORFN

�� ��

&RPPDQG
FRGH

5HVSRQVH %ORFN

�� ��

&RPPDQG
FRGH

:LWKLQ � E\WHV

5HVSRQVH
FRGH

1DPH GDWD

3DUDPHWHUV 1DPH GDWD �UHVSRQVH�� 7KH GDWD SUHYLRXVO\ VHW ZLWKLQ � E\WHV LQ $6&,, ZLOO EH
UHWXUQHG �H[FHSW 18// ���� FRGH��

1$0( 5($' 6HFWLRQ ����



��

6(&7,21 �
&RPPDQGV IRU 6<60$& /,1. 8QLWV

7KLV VHFWLRQ SURYLGHV GHWDLOV RQ FRPPDQGV WKDW FDQ EH VHQW WR6<60$&/,1.8QLWV�7KH6<60$&/,1.8QLWV WKDW VXSSRUW
WKHVH FRPPDQGV DUH OLVWHG LQ WKH IROORZLQJ WDEOH�

8QLW $SSOLFDEOH 3&�FRPSXWHU &DEOH 0RGHO QXPEHU

&�VHULHV 6<60$& /,1. 8QLWV &����+ RU &����+ 2SWLFDO ILEHU &����+�6/.��

&RD[LDO &����+�6/.���9�

&���+ 2SWLFDO ILEHU &���+�6/.��

&RD[LDO &���+�6/.���9�

&9�VHULHV 6<60$& /,1. 8QLWV &9��� RU &9���� 2SWLFDO ILEHU &9����6/.��

&RD[LDO &9����6/.��

6<60$& /,1. 6XSSRUW %RDUG ,%0 3&�$7 RU FRPSDWLEOH &RD[LDO �*�)��6/.���(

��� &RPPDQG /LVW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 581 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6723 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &21752//(5 '$7$ 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &21752//(5 67$786 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 1(7:25. 67$786 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� '$7$ /,1. 67$786 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,17(512'( (&+2 7(67 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� %52$'&$67 7(67 5(68/76 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� %52$'&$67 7(67 '$7$ 6(1' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� (5525 /2* 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� (5525 /2* &/($5 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� &RPPDQG /LVW
7KH EHJLQQLQJ SRUWLRQV RI WKH FRPPDQG DQG UHVSRQVH EORFN XS WR WKH FRPPDQG
FRGHV DQG WKH )&6 DQG WHUPLQDWRU KDYH EHHQ RPLWWHG IRU VLPSOLFLW\� EXW PXVW EH
DGGHG IRU DFWXDO WUDQVPLVVLRQ LI QRW DXWRPDWLFDOO\ JHQHUDWHG IRU WKH WUDQVPLVVLRQ
PHWKRG EHLQJ XVHG�
,Q WKH LOOXVWUDWLRQV RI FRPPDQG DQG UHVSRQVH EORFNV LQ WKLV VHFWLRQ� HDFK ER[
UHSUHVHQWV RQH E\WH �L�H�� WZR KH[DGHFLPDO RU %&' GLJLWV�� %H FDUHIXO ZKHQ DGG�
LQJ WKH KHDGHU� ZKHUH HDFK ER[ UHSUHVHQWV RQH GLJLW �L�H�� IRXU ELWV��
7KH IROORZLQJ WDEOH OLVWV WKH ),16 FRPPDQGV VXSSRUWHG E\ 6<60$& /,1.8QLWV
DQG 6XSSRUW %RDUGV�

&RPPDQG
FRGH

1DPH 3DJH

�� �� 581 ��

�� 6723 ��

�� �� &21752//(5 '$7$ 5($' ��

�� �� &21752//(5 67$786 5($' ��

�� 1(7:25. 67$786 5($' ��

�� '$7$ /,1. 67$786 5($' ��

�� �� ,17(512'( (&+2 7(67 ��

�� %52$'&$67 7(67 5(68/76 5($' ��

�� %52$'&$67 7(67 '$7$ 6(1' ��

�� �� (5525 /2* 5($' �1RW VXSSRUWHG E\ 6<60$&
/,1. 8QLWV�

��

�� (5525 /2* &/($5 �1RW VXSSRUWHG E\ 6<60$&
/,1. 8QLWV�

��

��� 581
$FWLYDWHV GDWD OLQNV LQ WKH 6<60$& /,1. 1HWZRUN�

1RWH 7KLV FRPPDQG ZLOO EH FRPSOHWHG QRUPDOO\ ZKHQ OLQN ZRUGV DUH DOORFDWHG DXWR�
PDWLFDOO\ RU YLD GDWD OLQN WDEOHV RQO\�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

5HVSRQVH
FRGH

&RPPDQG
FRGH

��� 6723
6WRSV GDWD OLQNV LQ WKH 6<60$& /,1. 1HWZRUN�

1RWH 7KLV FRPPDQG ZLOO EH FRPSOHWHG QRUPDOO\ ZKHQ WKH GDWD OLQN LV LQ RSHUDWLRQ� ,I
WKH GDWD OLQN LV QRW LQ RSHUDWLRQ� DQ HUURU ZLOO RFFXU�

6723 6HFWLRQ ���



��

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

5HVSRQVH
FRGH

&RPPDQG
FRGH

��� &21752//(5 '$7$ 5($'
5HDGV WKH IROORZLQJ GDWD�

� 3& PRGHO DQG YHUVLRQ
� &DEOH W\SH
� 1RGH QXPEHU
� &RPPRQ 5$0 VL]H

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

3& PRGHO 3& YHUVLRQ5HVSRQVH
FRGH

&RPPDQG
FRGH

�� E\WHV �� E\WHV

&DEOH W\SH�&RPPRQ 5$0 VL]H
1RGH QXPEHU

3DUDPHWHUV 3& PRGHO DQG YHUVLRQ �UHVSRQVH��
%RWK DUH UHDG LQ $6&,, FRGHV ��� E\WHV �L�H� �� $6&,, FKDUDFWHUV� PD[� HDFK�� ,I
WKH PRGHO RU YHUVLRQ UHTXLUHV OHVV WKDQ �� FKDUDFWHUV� WKH UHPDLQLQJ E\WHV ZLOO
EH ILOOHG ZLWK VSDFHV �$6&,, FRGH ����
&DEOH W\SH DQG &RPPRQ 5$0 6L]H�
%LW � ZLOO EH21 LI WKH 6<60$&/,1.1HWZRUN LV XVLQJ RSWLFDO ILEHU FDEOH� 2)) LI LW
LV XVLQJ FRD[LDO FDEOH� 7KH FRPPRQ 5$0 LV WKH EXIIHU IRU WKH FRPPXQLFDWLRQV
FRQWUROOHU� 7KH VL]H RI WKH FRPPRQ5$0EXIIHU ZLOO EH UHWXUQHG LQ ELWV �� WR �� DV
IROORZV�

� � � � � � � �

� � � �
%LW

6L]H RI 5$0 EXIIHU

���� �. E\WHV
���� �. E\WHV
���� �. E\WHV
���� ��. E\WHV
���� ��. E\WHV
���� ��. E\WHV

&DEOH W\SH

�� 2SWLFDO ILEHU FDEOH
�� &RD[LDO FDEOH

1RGH QXPEHU�
7KH QRGH QXPEHU RI WKH 6<60$& /,1. 8QLW IURP �� WR �( �� WR �� GHFLPDO��

&21752//(5 '$7$ 5($' 6HFWLRQ ���



��

��� &21752//(5 67$786 5($'
5HDGV WKH VWDWXV RI WKH FRQWUROOHU�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

6WDWXV �

5HVSRQVH
FRGH

&RPPDQG
FRGH

� E\WHV

3DUWLFLSDWLRQ
OLVW

6WDWXV � &RXQW �

� E\WHV WRWDO � E\WHV WRWDO

&RXQW �'DWD OLQN VWDWXV

3DUDPHWHUV 6WDWXV �UHVSRQVH�� 7KH RSHUDWLQJ VWDWXV RI WKH GDWD OLQNV DV IROORZV�
��� 6WRSSHG
��� $FWLYH

6WDWXV � �UHVSRQVH�� &RPPXQLFDWLRQV WHVW VWDWXV DV IROORZV�

� � � � � � � �

� � � � � � �
%LW

�� 7HVW UXQQLQJ� �� WHVW VWRSSHG

6WDWXV � �UHVSRQVH�� /LQH VWDWXV DV IROORZV�

� � � � � � � �

� � � � � � �
%LW

�� 3RZHU VXSSOLHG� �� SRZHU QRW VXSSOLHG

6WDWXV � �UHVSRQVH�� (UURU VWDWXV DV IROORZV�

� � � � � � � �

� � � � �
%LW

�� 1RGH QXPEHU VHWWLQJ UDQJH HUURU

�� 1RGH QXPEHU GXSOLFDWLRQ HUURU

�� 1HWZRUN SDUDPHWHU GLVDJUHHPHQW

1RWH 7KH UHJLVWHUHG QHWZRUN SDUDPHWHUV DUH FRPSDUHG WR WKH DFWXDOO\ QHWZRUN SD�
UDPHWHUV XSRQ SRZHU DSSOLFDWLRQ WKH ILUVW WLPH D 8QLW MRLQV WKH QHWZRUN� ,I WKH SD�
UDPHWHUV GR QRW DJUHH� ELW �� DERYH� ZLOO EH WXUQHG 21� EXW WKH V\VWHP ZLOO QRW
VWRS �WKH DFWXDO QHWZRUN SDUDPHWHUV ZLOO DXWRPDWLFDOO\ EH UHJLVWHUHG��

6WDWXV � �UHVSRQVH�� 7KH FDXVH RI FRPPXQLFDWLRQV FRQWUROOHU HUURUV DV IROORZV�

� � � � � � � �

� � �
%LW

�� :DWFKGRJ WLPHU HUURU

�� 0HPRU\ HUURU

�� &KLS HUURU

�� 7UDQVPLWWHU HUURU

�� /RFDO QRGH HFKR WHVW HUURU

&21752//(5 67$786 5($' 6HFWLRQ ���



��

6WDWXV � �UHVSRQVH�� %DFNXS VWDWXV DV IROORZV�

� � � � � � � �

� � �
%LW

�� 1HWZRUN SDUDPHWHU HUURU

�� 'DWD OLQN WDEOH HUURU

�� 5RXWLQJ WDEOH HUURU

�� 0HPRU\ VZLWFK HUURU

�� ((3520 HUURU

6WDWXV � �UHVSRQVH�� (UURU ORJ VWDWXV DV IROORZV �IL[HG WR �� IRU &�VHULHV 6<6�
0$& /,1. 8QLWV��

� � � � � � � �

� � � � � �
%LW

�� (UURU ORJ UHFRUGV SUHVHQW� �� 1R HUURU ORJ UHFRUGV

�� (UURU ORJ RYHUIORZ

&RXQWV � WKURXJK � �UHVSRQVH��
(DFK RI WKH IROORZLQJ E\WHV SURYLGHV WZR KH[DGHFLPDO GLJLWV JLYLQJ WKH WRWDO QXP�
EHU RI RFFXUUHQFHV RI WKH IROORZLQJ LWHPV VLQFH SRZHU ZDV WXUQHG RQ� 7KHVH
FRXQWHUV ZLOO FRXQW WR ��� DQG WKHQ UHPDLQ WKHUH XQWLO SRZHU LV WXUQHG RII DJDLQ�

&RXQW �� 1XPEHU RI &5& HUURUV

&RXQW �� 1XPEHU RI WLPHV WRNHQ KDV EHHQ UHVHQW

&RXQW �� 1XPEHU RI WLPHV WRNHQ KDV EHHQ SDVVHG

&RXQW �� 1XPEHU RI WRNHQ WLPH�RXWV

&RXQW �� 1XPEHU RI SROOLQJ WLPH�RXWV

&RXQW �� 1XPEHU RI WLPH SROOLQJ XQLW KDV FKDQJHG

&RXQW �� 1XPEHU RI WLPH SDUWLFLSDWLQJ 8QLWV KDYH FKDQJHG

&RXQW �� 1XPEHU RI WLPHV FRPPXQLFDWLRQV FRQWUROOHU WUDQVPLW�UHFHLYH
RSHUDWLRQ KDV VWRSSHG�

3DUWLFLSDWLRQ /LVW �UHVSRQVH��
%LWV LQ WKH ODVW HLJKW E\WHV RI WKH UHVSRQVH DUH WXUQHG21 WR LQGLFDWHZKHQ D QRGH
LV SDUWLFLSDWLQJ LQ WKH 6<60$& /,1. QHWZRUN� 7KH ELW WXUQHG 21 IRU HDFK QRGH
QXPEHU LV VKRZQ LQ WKH IROORZLQJ LOOXVWUDWLRQ� %LWV JLYHQ DV ´ïµ DUH DOZD\V ]HUR�

� � � � � � � �

� � � � � � � �
%LW

�� �� �� �� �� �� �� �

�� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� ��

ï ï �� �� �� �� �� ��

%\WH �

%\WH �

%\WH �

%\WH �

%\WH �

%\WH �

%\WH �

%\WH �

&21752//(5 67$786 5($' 6HFWLRQ ���
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��� 1(7:25. 67$786 5($'
5HDGV WKH VWDWXV RI WKH 6<60$& /,1. 1HWZRUN�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

&\FOLF
QRQ�IDWDO HUURUV

&\FOLF RSHUDWLRQ

5HVSRQVH
FRGH

&RPPDQG
FRGH

� E\WHV

&\FOLF HUURU
FRXQWHUV

�� E\WHV

1HWZRUN
PHPEHU GDWD

�� E\WHV

&RPPXQLFDWLRQV
F\FOH WLPH

&\FOLF
WUDQVPLVVLRQ VWDWXV

&XUUHQW SROOLQJ XQLW
QRGH QXPEHU

3DUDPHWHUV 1HWZRUN PHPEHU GDWD �UHVSRQVH�� )RXU ELWV DUH DOORFDWHG WR HDFK QRGH QXP�
EHU WR SURYLGH LQIRUPDWLRQ RQ WKH VWDWXV RI QRGHV LQ WKH QHWZRUN DV VKRZQ EHORZ�
7KH IXQFWLRQ RI HDFK RI WKH � ELWV LV VKRZQ LQ WKH GLDJUDP IROORZLQJ WKH WDEOH�

%\WH %LWV � WR � %LWV � WR �

%\WH � 1RGH QXPEHU � 1RGH QXPEHU �

%\WH � 1RGH QXPEHU � 1RGH QXPEHU �

%\WH � 1RGH QXPEHU � 1RGH QXPEHU �

%\WH �� 1RGH QXPEHU �� 1RGH QXPEHU ��

�
%LW

�� ,Q QHWZRUN ��� 1RW LQ QHWZRUN�

�� ([LWHG EHFDXVH RI DQ HUURU� ��� 1RUPDO H[LW�

�� 8QLW GRHV QRW UHVSRQG WR SROOLQJ�

��� ��� ��� ���

1RWH %LW ��� LV XVHG WR LQGLFDWH ZK\ WKH QRGH LV QRW LQ WKH QHWZRUNZKHQ ELW ��� LV 2))�

&RPPXQLFDWLRQV F\FOH WLPH �UHVSRQVH�� 7KH DFWXDO FRPPXQLFDWLRQV F\FOH
WLPH LV SURYLGHG KHUH LQ ��GLJLW KH[DGHFLPDO LQ LQFUHPHQWV RI ��� PV�
&XUUHQW SROOLQJ XQLW QRGH QXPEHU �UHVSRQVH�� 7KH QRGH QXPEHU RI WKH XQLW
WKDW FXUUHQWO\ LV WKH SROOLQJ XQLW�
&\FOLF RSHUDWLRQ �UHVSRQVH�� ,QGLFDWHV WKH FXUUHQW VWDWXV RI F\FOLF RSHUDWLRQ�
DV IROORZV�

��� 6WRSSHG
��� $FWLYH

&\FOLF WUDQVPLVVLRQ VWDWXV �UHVSRQVH�� ,QGLFDWHV WKH FXUUHQW VWDWXV RI F\FOLF
WUDQVPLVVLRQ� DV IROORZV�

��� 1R WUDQVPLVVLRQ
��� 7UDQVPLVVLRQ

1(7:25. 67$786 5($' 6HFWLRQ ���
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&\FOLF QRQ�IDWDO HUURUV �UHVSRQVH�� 7KHVH HLJKW E\WHV LQGLFDWH QRGHV LQ ZKLFK
QRQ�IDWDO HUURUV RFFXUUHG LQ F\FOLF WUDQVPLVVLRQ� :KHQ D ELW LQ WKH IROORZLQJ PD�
WUL[ LV 21� D QRQ�IDWDO HUURU RFFXUUHG LQ WKH FRUUHVSRQGLQJ QRGH� %LW � RI WKH ILUVW
E\WH DQG ELW � RI WKH HLJKWK E\WH DUH DOZD\V 2))�

� � � � � � � �

� � � � � � � �

%LW

)LUVW E\WH

�� �� �� �� �� �� � �6HFRQG E\WH

�� �� �� �� �� �� �� ��7KLUG E\WH

�� �� �� �� �� �� �� ��)RXUWK E\WH

�� �� �� �� �� �� �� ��)LIWK E\WH

�� �� �� �� �� �� �� ��6L[WK E\WH

�� �� �� �� �� �� �� ��6HYHQWK E\WH

� �� �� �� �� �� �� ��(LJKWK E\WH

&\FOLF HUURU FRXQWHUV �UHVSRQVH�� 2QH RI WKHVH �� E\WHV LV DOORFDWHG WR HDFK
QRGH WR LQGLFDWH KRZPDQ\ F\FOLF HUURUV RFFXUUHG VLQFH VWDUW�XS� 7KH ILUVW E\WH LV
DOORFDWHG WR QRGH QXPEHU �� WKH VHFRQG WR QRGH QXPEHU �� HWF� (DFK QXPEHU LV
��GLJLW KH[DGHFLPDO� VR �� WR )) �� WR ��� GHFLPDO� HUURUV FDQ EH UHFRUGHG IRU
HDFK QRGH� ,I PRUH WKDQ ��� HUURUV RFFXU� WKH QXPEHU ZLOO UHPDLQ DW ����

��� '$7$ /,1. 67$786 5($'
5HDGV WKH VWDWXV RI WKH GDWD OLQN�

7KH YDULRXV GDWD OLQN VWDWXV LQIRUPDWLRQ GHVFULEHG KHUHZLOO QRW EH XSGDWHGZKLOH
WKH GDWD OLQN LV KDOWHG�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

5HVSRQVH
FRGH

6WDWXV IODJV

�� ��

&RPPDQG
FRGH

3UHVHQW
UHIUHVK WLPH

0D[�
UHIUHVK WLPH

'DWD OLQN
VWDWXV

�� E\WHV

3DUDPHWHUV 6WDWXV IODJV �UHVSRQVH�� 7KLV E\WH FRQWDLQV IODJV SURYLGLQJ LQIRUPDWLRQ RQ
RYHUDOO GDWD OLQN VWDWXV� DV IROORZV�

� � � � � � � �

� � � �
%LW

�� 'DWD OLQN WDEOH HUURU

�� 1R GDWD OLQN WDEOH

�� $XWRPDWLF OLQN ZRUG DOORFDWLRQ
��� $OORFDWLRQ YLD GDWD OLQN WDEOHV�

�� 'DWD OLQN LV DFWLYH�
��� 'DWD OLQN LV KDOWHG��

'$7$ /,1. 67$786 5($' 6HFWLRQ ���



��

3UHVHQW DQG 0D[� UHIUHVK WLPH �UHVSRQVH�� 7KH SUHVHQW DQG PD[LPXP GDWD
OLQN UHIUHVK WLPHV LQ ��GLJLW KH[DGHFLPDO LQ LQFUHPHQWV RI �PV� 7KH UDQJH LV ����
WR ��)) �� WR ��� PV� LQ GHFLPDO��

'DWD OLQN VWDWXV �UHVSRQVH�� )RXU ELWV DUH DOORFDWHG WR HDFK QRGH QXPEHU WR
SURYLGH LQIRUPDWLRQ RQ WKH VWDWXV RI WKH GDWD OLQNV� DV VKRZQ EHORZ� 7KH IXQFWLRQ
RI HDFK RI WKH � ELWV LV VKRZQ LQ WKH GLDJUDP IROORZLQJ WKH WDEOH�

%\WH %LWV � WR � %LWV � WR �

%\WH � 1RGH QXPEHU � 1RGH QXPEHU �

%\WH � 1RGH QXPEHU � 1RGH QXPEHU �

%\WH � 1RGH QXPEHU � 1RGH QXPEHU �

%\WH �� 1RGH QXPEHU �� 1RGH QXPEHU ��

%LW

�� 3& LV LQ 581 RU 021,725 PRGH

�� 3& LV VWRSSHG EHFDXVH D IDWDO HUURU KDV RFFXUUHG�

�� 1RW LQ QHWZRUN RU FRPPXQLFDWLRQ HUURU KDV RFFXUUHG�

�� 'DWD OLQN LV DFWLYH�

��� ��� ��� ���

��� ,17(512'( (&+2 7(67
3HUIRUPV D LQWHUQRGH HFKR WHVW ZLWK WKH LQGLFDWHG QRGH�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

7HVW GDWD

��� E\WHV PD[�

5HVSRQVH %ORFN

����

&RPPDQG
FRGH

7HVW GDWD

��� E\WHV PD[�

5HVSRQVH
FRGH

3DUDPHWHUV 7HVW GDWD �FRPPDQG DQG UHVSRQVH�� 8S WR ��� E\WHV RI WHVW GDWD FDQ EH LQ�
FOXGHG LQ WKH FRPPDQG� 7KLV GDWD LV WUDQVPLWWHG WR WKH LQGLFDWHG QRGH DQG UH�
WXUQHG XQFKDQJHG LI FRPPXQLFDWLRQV DUH QRUPDO� ,I WKH GDWD UHWXUQHG LQ WKH UH�
VSRQVH GLIIHUV IURP WKDW WUDQVPLWWHG LQ WKH FRPPDQG� DQ HUURU RFFXUUHG LQ WKH
WHVW�

,17(512'( (&+2 7(67 6HFWLRQ ���



��

��� %52$'&$67 7(67 5(68/76 5($'
5HDGV WKH UHVXOWV �QXPEHU RI UHFHSWLRQV IRU HDFK QRGH� RI WKH EURDGFDVW WHVWV
FDUULHG RXW XVLQJ WKH %52$'&$67 7(67'$7$6(1' FRPPDQG� 5HIHU WR ����
%52$'&$67 7(67 '$7$ 6(1' IRU GHWDLOV RQ WKDW FRPPDQG�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

�� ��

1XPEHU RI
UHFHSWLRQV

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 1XPEHU RI UHFHSWLRQV �UHVSRQVH�� 7KH QXPEHU RI WLPHV WKDW WKH %52$'�
&$67 7(67 '$7$ 6(1' FRPPDQG KDV EHHQ H[HFXWHG VLQFH WKH ODVW %52$'�
&$67 7(67 5(68/76 5($' FRPPDQG ZDV H[HFXWHG�
:KHQ WKLV FRPPDQG LV H[HFXWHG� WKH QXPEHU RI UHFHSWLRQV GDWD VWRUHG LQ WKH
GHVWLQDWLRQ QRGHV LV FOHDUHG� ,I WKH QXPEHU RI UHFHSWLRQV GRHV QRW HTXDO WKH
QXPEHU RI WLPHV WKDW WKH %52$'&$67 7(67 '$7$ 6(1' FRPPDQG KDV EHHQ
H[HFXWHG VLQFH WKH ODVW %52$'&$67 7(67 5(68/76 5($' FRPPDQG ZDV
H[HFXWHG� DQ HUURU KDV RFFXUUHG�

���� %52$'&$67 7(67 '$7$ 6(1'
6HQGV WKH WHVW GDWD LQ WKH FRPPDQG WR DOO QRGHV LQ WKH VSHFLILHG QHWZRUN� 1R
UHVSRQVH ZLOO EH UHWXUQHG ZKHQ WKLV FRPPDQG LV H[HFXWHG� EXW UHFHSWLRQ RI WKH
WHVW GDWD FDQ EH YHULILHG E\ H[HFXWLQJ WKH %52$'&$677(675(68/765($'
FRPPDQG� 5HIHU WR ��� %52$'&$67 7(67 5(68/76 5($' IRU GHWDLOV�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

7HVW GDWD

��� E\WHV PD[�

1RWH 0DNH WKH IROORZLQJ FRQWURO GDWD VHWWLQJV IRU &01'����� ZKHQ H[HFXWLQJ D
EURDGFDVW WHVW�

D� 'HVWLQDWLRQ QRGH QXPEHU� )) �EURDGFDVW WUDQVPLVVLRQ�

E� 'HVWLQDWLRQ QRGH XQLW QXPEHU� )( �WR 6<60$&/,1.8QLWV RU 6XSSRUW
%RDUG�

F� 5HVSRQVH )ODJ �ELW �� RI &���� 21 �UHVSRQVH QRW UHWXUQHG�

%52$'&$67 7(67 '$7$ 6(1' 6HFWLRQ ����



��

���� (5525 /2* 5($'
5HDGV WKH HUURU ORJ�

1RWH �� :KHQ WKH VSHFLILHG QXPEHU RI UHFRUGV KDYH QRW \HW EHHQ VWRUHG� DOO WKH UH�
FRUGV WKDW KDYH EHHQ VWRUHG ZLOO EH UHDG DQG D QRUPDO UHVSRQVH ZLOO UH�
WXUQHG�

�� ,I WKH GDWD LV WRR ODUJH DQG H[FHHGV WKH SHUPLVVLEOH OHQJWK RI WKH UHVSRQVH
EORFN ���� E\WHV�� WKH SDUW LQ H[FHVV ZLOO QRW EH UHDG DQG D QRUPDO UHVSRQVH
ZLOO EH UHWXUQHG�

�� 7KLV FRPPDQG LV QRW VXSSRUWHG E\ &�VHULHV 6<60$& /,1. 8QLWV�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

%HJLQQLQJ
UHFRUG QR�

1R� RI
UHFRUGV

5HVSRQVH %ORFN

����

0D[� QR� RI
UHFRUGV

1R� RI
VWRUHG
UHFRUGV

1R� RI
UHFRUGV

(UURU ORJ
GDWD

(UURU ORJ
GDWD

5HVSRQVH
FRGH

&RPPDQG
FRGH

�� E\WHV �� E\WHV

3DUDPHWHUV %HJLQQLQJ UHFRUG QR� �FRPPDQG�� 7KH ILUVW UHFRUG WR EH UHDG �WKH ILUVW UHFRUG
QXPEHU LV ������
0D[� QR� RI UHFRUGV �UHVSRQVH�� 7KHPD[LPXP QXPEHU RI UHFRUGV WKDW FDQ EH
UHFRUGHG� (UURU ORJV YDU\ IRU WKH 3&� FRPSXWHUV� DQG &38 %XV 8QLWV� 7KHPD[L�
PXPQXPEHU RI UHFRUGV IRU 6<60$&/,1.8QLWV RU 6XSSRUW %RDUGV LV IL[HG DW ��
��� UHFRUGV��
1R� RI VWRUHG UHFRUGV �UHVSRQVH�� 7KH QXPEHU RI UHFRUGV WKDW KDYH EHHQ UH�
FRUGHG�
1R� RI UHFRUGV �FRPPDQG DQG UHVSRQVH�� 7KH QXPEHU RI UHFRUGV WR EH UHDG�
6SHFLI\ EHWZHHQ ���� DQG ���� �� DQG �� LQ GHFLPDO�� ,I WKH QXPEHU RI UHFRUGV
LV QRW VSHFLILHG� DOO UHFRUGV WR SUHVHQW ZLOO EH UHDG DQG D QRUPDO UHVSRQVH FRGH
ZLOO EH UHWXUQHG� ,I WKH QXPEHU RI UHFRUGV FDXVHV WKH UHVSRQVH WR H[FHHG ���
E\WHV� UHFRUGV WKURXJK ��� E\WHV ZLOO EH UHWXUQHG DQG DQ HUURU UHVSRQVH ZLOO EH
UHWXUQHG VD\LQJ WKDW WKH UHVSRQVH ZDV WRR ORQJ�
(UURU ORJ GDWD �UHVSRQVH�� 7KH VSHFLILHG HUURU ORJ UHFRUGV ZLOO EH UHWXUQHG LQ
VHTXHQFH VWDUWLQJ IURP WKH EHJLQQLQJ UHFRUG QXPEHU� 7KH WRWDO QXPEHU RI E\WHV
UHTXLUHG LV FDOFXODWHG DV IROORZV�

1XPEHU RI UHFRUGV  �� E\WHV
7KH FRQILJXUDWLRQ RI HDFK HUURU UHFRUG LV DV IROORZV�

'HWDLO
0LQXWH

6HFRQG
'DWH +RXU <HDU 0RQWK

(UURU FRGH

�VW E\WH ��WK E\WH

(DFK GDWD LQFOXGHV WKH VHFRQG� PLQXWH� KRXU �� WR ���� GDWH� PRQWK� DQG \HDU
�WKH ULJKWPRVW WZR GLJLWV� LQ %&' VSHFLI\LQJ WKH WLPH WKDW WKH HUURU RFFXUUHG� 5H�
IHU WR WKH 6<60$& /,1. 6\VWHP0DQXDO RU 6<60$& /,1. 6XSSRUW %RDUG 2S�
HUDWLRQ 0DQXDO IRU GHWDLOV RQ HUURU FRGHV�

(5525 /2* 5($' 6HFWLRQ ����



��

���� (5525 /2* &/($5
&OHDUV DOO HUURU ORJ UHFRUGV�

1RWH 7KLV FRPPDQG LV QRW VXSSRUWHG E\ &�VHULHV 6<60$& /,1. 8QLWV�

&RPPDQG %ORFN

����

&RPPDQG
IRUPDW

5HVSRQVH %ORFN

����

&RPPDQG
IRUPDW

5HVSRQVH
FRGH

(5525 /2* &/($5 6HFWLRQ ����



��

6(&7,21 �
&RPPDQGV IRU 3HUVRQDO &RPSXWHU 8QLWV

7KLV VHFWLRQ SURYLGHV GHWDLOV RQ FRPPDQGV WKDW FDQ EH VHQW WR &9����93����( RU &9����93����( 3HUVRQDO &RPSXWHU
8QLWV�

��� &RPPDQG /LVW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &21752//(5 '$7$ 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &/2&. 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &/2&. :5,7( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,17(512'( (&+2 7(67 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� (5525 /2* 5($' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� (5525 /2* &/($5 ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� &RPPDQG /LVW
7KH EHJLQQLQJ SRUWLRQV RI WKH FRPPDQG DQG UHVSRQVH EORFN XS WR WKH FRPPDQG
FRGHV DQG WKH )&6 DQG WHUPLQDWRU KDYH EHHQ RPLWWHG IRU VLPSOLFLW\� EXW PXVW EH
DGGHG IRU DFWXDO WUDQVPLVVLRQ LI QRW DXWRPDWLFDOO\ JHQHUDWHG IRU WKH WUDQVPLVVLRQ
PHWKRG EHLQJ XVHG�

,Q WKH LOOXVWUDWLRQV RI FRPPDQG DQG UHVSRQVH EORFNV LQ WKLV VHFWLRQ� HDFK ER[
UHSUHVHQWV RQH E\WH �L�H�� WZR KH[DGHFLPDO RU %&' GLJLWV�� %H FDUHIXO ZKHQ DGG�
LQJ WKH KHDGHU� ZKHUH HDFK ER[ UHSUHVHQWV RQH GLJLW �L�H�� IRXU ELWV��

7KH IROORZLQJ WDEOH OLVWV WKH ),16 FRPPDQGV VXSSRUWHG E\ 3HUVRQDO &RPSXWHU
8QLWV�

&RPPDQG 1DPH 3DJH

FRGH

�� �� &21752//(5 '$7$ 5($' ��

�� �� &/2&. 5($' ��

�� &/2&. :5,7( ��

�� �� ,17(512'( (&+2 7(67 ��

�� �� (5525 /2* 5($' ���

�� (5525 /2* &/($5 ���

��� &21752//(5 '$7$ 5($'
5HDGV WKH IROORZLQJ GDWD�

� &RQWUROOHU PRGHO DQG YHUVLRQ

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

&RQWUROOHU
PRGHO

&RQWUROOHU
YHUVLRQ

5HVSRQVH
FRGH

&RPPDQG
FRGH

�� E\WHV �� E\WHV

3DUDPHWHUV &RQWUROOHU PRGHO DQG &RQWUROOHU YHUVLRQ �UHVSRQVH�� %RWK DUH UHDG LQ $6&,,
FRGHV ��� E\WHV �L�H�� �� $6&,, FKDUDFWHUV� PD[� HDFK�� ,I DOO �� E\WHV DUH QRW
UHTXLUHG� UHPDLQLQJ E\WHV ZLOO EH ILOOHG ZLWK VSDFHV �$6&,, ����

��� &/2&. 5($'
5HDGV WKH FORFN�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

&/2&. 5($' 6HFWLRQ ���



��

5HVSRQVH %ORFN

����

<HDU 0RQWK 'DWH +RXU 0LQXWH 6HFRQG 'D\
5HVSRQVH

FRGH
&RPPDQG

FRGH

3DUDPHWHUV <HDU� PRQWK� GDWH� KRXU� PLQXWH� VHFRQG� GD\ �UHVSRQVH�� (DFK YDOXH LV H[�
SUHVVHG LQ %&'�

<HDU� 7KH ULJKWPRVW WZR GLJLWV RI WKH \HDU�
+RXU� �� WR ���
'D\� $V IROORZV�

9DOXH �� �� �� �� �� �� ��
'D\ 6XQ 0RQ 7XHV :HG 7KXU )UL 6DW

��� &/2&. :5,7(
6HWV WKH FORFN�

1RWH ,I DQ\ RWKHU GHYLFH KROGV WKH DFFHVV ULJKW� WKH FORFN ZLOO QRW EH VHW�

&RPPDQG %ORFN

����

<HDU 0RQWK 'DWH +RXU 0LQXWH 6HFRQG 'D\
&RPPDQG

FRGH

5HVSRQVH %ORFN

����

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV <HDU� PRQWK� GDWH� KRXU� PLQXWH� VHFRQG� GD\ �FRPPDQG�� (DFK VSHFLILHG
YDOXH LV H[SUHVVHG LQ %&'�

<HDU� 7KH ULJKWPRVW WZR GLJLWV RI WKH \HDU�
+RXU� 6SHFLI\ �� WR ���
'D\� $V IROORZV�

9DOXH �� �� �� �� �� �� ��
'D\ 6XQ 0RQ 7XHV :HG 7KXU )UL 6DW

1RWH ,I WKH VHFRQG RU GD\ DUH QRW VSHFLILHG� �� ZLOO EH VHW DV WKH VHFRQG DQG WKH SUH�
YLRXV YDOXH ZLOO EH NHSW IRU WKH GD\ �

��� ,17(512'( (&+2 7(67
3HUIRUPV D LQWHUQRGH HFKR WHVW ZLWK WKH LQGLFDWHG QRGH�

&RPPDQG %ORFN

����

7HVW GDWD&RPPDQG
FRGH

��� E\WHV PD[�

,17(512'( (&+2 7(67 6HFWLRQ ���



���

5HVSRQVH %ORFN

����

5HVSRQVH
FRGH

&RPPDQG
FRGH

7HVW GDWD

��� E\WHV PD[�

3DUDPHWHUV 7HVW GDWD �FRPPDQG DQG UHVSRQVH�� 8S WR ��� E\WHV RI WHVW GDWD FDQ EH LQ�
FOXGHG LQ WKH FRPPDQG� 7KLV GDWD LV WUDQVPLWWHG WR WKH LQGLFDWHG QRGH DQG UH�
WXUQHG XQFKDQJHG LI FRPPXQLFDWLRQV DUH QRUPDO� ,I WKH GDWD UHWXUQHG LQ WKH UH�
VSRQVH GLIIHUV IURP WKDW WUDQVPLWWHG LQ WKH FRPPDQG� DQ HUURU RFFXUUHG LQ WKH
WHVW�

��� (5525 /2* 5($'
5HDGV WKH HUURU ORJ�

1RWH �� :KHQ WKH VSHFLILHG QXPEHU RI UHFRUGV KDV QRW \HW EHHQ ZULWWHQ� DOO WKH UH�
FRUGV WKDW KDYH EHHQ VWRUHG ZLOO EH UHDG DQG D QRUPDO UHVSRQVH ZLOO EH UH�
WXUQHG�

�� $OO UHFRUGV WKDW DUH UHDG DQG DQ\ UHFRUGV ROGHU WKDQ WKH RQHV UHDG ZLOO EH
FOHDUHG ZKHQ WKH FRPPDQG LV H[HFXWHG�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

%HJLQQLQJ
UHFRUG QR�

1R� RI
UHFRUGV

5HVSRQVH %ORFN

����

0D[� QR� RI
VWRUHG UHFRUGV

1R� RI
VWRUHG
UHFRUGV

1R� RI
UHFRUGV

(UURU ORJ
GDWD

(UURU ORJ
GDWD

5HVSRQVH
FRGH

&RPPDQG
FRGH

�� E\WHV �� E\WHV����

3DUDPHWHUV %HJLQQLQJ UHFRUG QR� �FRPPDQG�� 7KH ILUVW UHFRUG WR EH UHDG �WKH ILUVW UHFRUG
QXPEHU LV ������
0D[� QR� RI VWRUHG UHFRUGV �UHVSRQVH�� 7KHPD[LPXP QXPEHU RI UHFRUGV WKDW
FDQ EH VWRUHG�

1R� RI VWRUHG UHFRUGV �UHVSRQVH�� 7KH QXPEHU RI UHFRUGV WKDW KDYH EHHQ UH�
FRUGHG� 7KLV YDOXH LV IL[HG DW ���� ��� LQ GHFLPDO��

1R� RI UHFRUGV �FRPPDQG DQG UHVSRQVH�� 7KH QXPEHU RI UHFRUGV WR EH UHDG�
(UURU ORJ GDWD �UHVSRQVH�� 7KH VSHFLILHG HUURU ORJ UHFRUGV ZLOO EH UHWXUQHG LQ
VHTXHQFH VWDUWLQJ IURP WKH EHJLQQLQJ UHFRUG QXPEHU� 7KH WRWDO QXPEHU RI E\WHV
UHTXLUHG LV FDOFXODWHG DV IROORZV�

1R� RI UHFRUGV [ �� E\WHV

7KH FRQILJXUDWLRQ RI HDFK HUURU UHFRUG LV DV IROORZV�

(UURU FRGH
0LQXWH

6HFRQG
'DWH +RXU <HDU 0RQWK

(UURU W\SH

�VW E\WH ��WK E\WH

(5525 /2* 5($' 6HFWLRQ ���



���

(UURU W\SH�

�� �� �� �� �� �� � � � � � � � � � �

� � � � � � � � � � � � �

�� %,26 VWDUWXS HUURU
�� &38 LQWHUIDFH HUURU
�� &,2 HUURU

�VW E\WH �QG E\WH

%LW

(UURU FRGH� 5HIHU WR WKH 3HUVRQDO &RPSXWHU 8QLW 2SHUDWLRQ 0DQXDO IRU GHWDLOV�

(DFK GDWD LQFOXGHV WKH VHFRQG� PLQXWH� KRXU �� WR ���� GDWH� PRQWK� DQG \HDU
�WKH ULJKWPRVW WZR GLJLWV� LQ %&' VSHFLI\LQJ WKH WLPH WKDW WKH HUURU RFFXUUHG�

��� (5525 /2* &/($5
&OHDUV DOO HUURU ORJ UHFRUGV�

&RPPDQG %ORFN

����

&RPPDQG
IRUPDW

5HVSRQVH %ORFN

����

&RPPDQG
IRUPDW

5HVSRQVH
FRGH

(5525 /2* &/($5 6HFWLRQ ���



���

6(&7,21 �
&RPPDQGV IRU %$6,& 8QLWV

7KLV VHFWLRQ SURYLGHV GHWDLOV RQ FRPPDQGV WKDW FDQ EH VHQW WR &9����%6&����������������� %$6,& 8QLWV�

��� &RPPDQG /LVW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &21752//(5 '$7$ 5($' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &21752//(5 67$786 5($' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� (5525 /2* 5($' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� (5525 /2* &/($5 ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



���

��� &RPPDQG /LVW
7KH EHJLQQLQJ SRUWLRQV RI WKH FRPPDQG DQG UHVSRQVH EORFN XS WR WKH FRPPDQG
FRGHV DQG WKH )&6 DQG WHUPLQDWRU KDYH EHHQ RPLWWHG IRU VLPSOLFLW\� EXW PXVW EH
DGGHG IRU DFWXDO WUDQVPLVVLRQ LI QRW DXWRPDWLFDOO\ JHQHUDWHG IRU WKH WUDQVPLVVLRQ
PHWKRG EHLQJ XVHG�

,Q WKH LOOXVWUDWLRQV RI FRPPDQG DQG UHVSRQVH EORFNV LQ WKLV VHFWLRQ� HDFK ER[
UHSUHVHQWV RQH E\WH �L�H�� WZR KH[DGHFLPDO RU %&' GLJLWV�� %H FDUHIXO ZKHQ DGG�
LQJ WKH KHDGHU� ZKHUH HDFK ER[ UHSUHVHQWV RQH GLJLW �L�H�� IRXU ELWV��

7KH IROORZLQJ WDEOH OLVWV WKH ),16 FRPPDQGV VXSSRUWHG E\ %$6,& 8QLWV�

&RPPDQG
FRGH

1DPH 3DJH

�� �� &21752//(5 '$7$ 5($' ���

�� �� &21752//(5 67$786 5($' ���

�� �� (5525 /2* 5($' ���

�� (5525 /2* &/($5 ���

��� &21752//(5 '$7$ 5($'
5HDGV WKH IROORZLQJ GDWD�

� &RQWUROOHU PRGHO DQG YHUVLRQ

� 3URJUDP LQIRUPDWLRQ

� 0HPRU\ LQIRUPDWLRQ

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

&RQWUROOHU
PRGHO

&RQWUROOHU
YHUVLRQ

3URJUDP
DQG PHPRU\
LQIRUPDWLRQ

5HVSRQVH
FRGH

&RPPDQG
FRGH

�� E\WHV �� E\WHV �� E\WHV

3DUDPHWHUV &RQWUROOHU PRGHO DQG &RQWUROOHU YHUVLRQ �UHVSRQVH�� %RWK DUH UHDG LQ $6&,,
FRGHV ��� E\WHV �L�H�� �� $6&,, FKDUDFWHUV� PD[� HDFK�� ,I WKH PRGHO GRHV QRW
UHTXLUH �� E\WHV� WKH UHPDLQGHU LV ILOOHG ZLWK VSDFHV �$6&,, ���� ,I WKH YHUVLRQ
GRHV QRW UHTXLUH �� E\WHV� LW LV SUHFHGHG E\ VSDFHV �$6&,, ����

3URJUDP DQG PHPRU\ LQIRUPDWLRQ �UHVSRQVH�� $V IROORZV �UHIHU WR %$6,&
8QLW 2SHUDWLRQ 0DQXDO IRU GHWDLOV��

3URJUDP � 3URJUDP � 3URJUDP �

1DPH %\WH OHQJWK 1DPH %\WH OHQJWK 1DPH %\WH OHQJWK 6�FRGH
DUHD
DYDLODEOH

1RQ�YRODWLOH
YDULDEOHDUHD
DYDLODEOH

�� E\WHV � E\WHV �� E\WHV � E\WHV �� E\WHV � E\WHV � E\WHV � E\WHV

&21752//(5 '$7$ 5($' 6HFWLRQ ���



���

��� &21752//(5 67$786 5($'
5HDGV WKH VWDWXV RI WKH &RQWUROOHU�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

3URJUDP
QXPEHU

6WDWXV

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 6WDWXV �UHVSRQVH�� 7KH RSHUDWLQJ VWDWXV RI WKH %$6,& 8QLW DV IROORZV�
��� 6WRS �SURJUDP QRW EHLQJ H[HFXWHG�
��� 5XQ �SURJUDP EHLQJ H[HFXWHG�

3URJUDP QXPEHU �UHVSRQVH�� 7KH QXPEHU RI WKH SURJUDP WKDW LV FXUUHQWO\
H[HFXWDEOH RU LV EHLQJ H[HFXWHG�

��� (5525 /2* 5($'
5HDGV WKH HUURU ORJ�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

%HJLQQLQJ
UHFRUG QR�

1R� RI
UHFRUGV

5HVSRQVH %ORFN

����

0D[� QR� RI
VWRUHG UHFRUGV

1R� RI
VWRUHG
UHFRUGV

1R� RI
UHFRUGV

(UURU ORJ
GDWD

(UURU ORJ
GDWD

5HVSRQVH
FRGH

&RPPDQG
FRGH

�� E\WHV �� E\WHV

3DUDPHWHUV %HJLQQLQJ UHFRUG QR� �FRPPDQG�� 7KH ILUVW UHFRUG WR EH UHDG �WKH ILUVW UHFRUG
QXPEHU LV ������
0D[� QR� RI VWRUHG UHFRUGV �UHVSRQVH�� 7KHPD[LPXP QXPEHU RI UHFRUGV WKDW
FDQ EH VWRUHG�

1R� RI VWRUHG UHFRUGV �UHVSRQVH�� 7KH QXPEHU RI UHFRUGV WKDW KDYH EHHQ
VWRUHG�

1R� RI UHFRUGV �FRPPDQG DQG UHVSRQVH�� 7KH QXPEHU RI UHFRUGV WR UHDG�

(UURU ORJ GDWD �UHVSRQVH�� 7KH VSHFLILHG HUURU ORJ UHFRUGV ZLOO EH UHWXUQHG LQ
VHTXHQFH VWDUWLQJ IURP WKH EHJLQQLQJ UHFRUG QXPEHU� 7KH WRWDO QXPEHU RI E\WHV
UHTXLUHG LV FDOFXODWHG DV IROORZV�

1R� RI UHFRUGV [ �� E\WHV

(5525 /2* 5($' 6HFWLRQ ���



���

7KH FRQILJXUDWLRQ RI HDFK HUURU UHFRUG LV DV IROORZV�

(UURU W\SH�

(UURU FRGH
0LQXWH

6HFRQG
'DWH +RXU <HDU 0RQWK

(UURU W\SH

�VW E\WH ��WK E\WH

(UURU FRGH� 7KH HUURU FRGH LQ WKH HUURU ORJ UHFRUG� 5HIHU WR WKH %$6,& 8QLW
2SHUDWLRQ 0DQXDO IRU GHWDLOV�
(DFK GDWD DOVR LQFOXGHV WKH VHFRQG�PLQXWH� KRXU �� WR ���� GDWH�PRQWK� DQG
\HDU �WKH ULJKWPRVW WZR GLJLWV� LQ %&' VSHFLI\LQJ WKH WLPH WKDW WKH HUURU RF�
FXUUHG�

��� (5525 /2* &/($5
&OHDUV DOO HUURU ORJ UHFRUGV�

&RPPDQG %ORFN

����

&RPPDQG
IRUPDW

5HVSRQVH %ORFN

����

&RPPDQG
IRUPDW

5HVSRQVH
FRGH

(5525 /2* &/($5 6HFWLRQ ���



���

6(&7,21 �
5HVSRQVH &RGHV

7KLV VHFWLRQGHVFULEHV WKH UHVSRQVH FRGHV UHWXUQHGZLWK UHVSRQVHV WR),16FRPPDQGV� 5HVSRQVH FRGHV FDQ EHXVHG WRFRQILUP
QRUPDO FRPSOHWLRQ RI FRPPDQG H[HFXWLRQ RU WR WURXEOHVKRRW SUREOHPV ZKHQ FRPPDQGV IDLO� 5HIHU WR WKH RSHUDWLRQPDQXDOV
IRU VSHFLILF 8QLWV RU 6\VWHPV IRU IXUWKHU WURXEOHVKRRWLQJ LQIRUPDWLRQ�

��� &RQILJXUDWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 1HWZRUN 5HOD\ (UURUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HVSRQVH &RGHV DQG 7URXEOHVKRRWLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



���

��� &RQILJXUDWLRQ
5HVSRQVH FRGHV IRU ),16 FRPPDQGV FRQVLVW RI WZRE\WHV WKDW LQGLFDWH WKH UHVXOW
RI H[HFXWLQJ D FRPPDQG� 7KH VWUXFWXUH RI WKH UHVSRQVH FRGHV LV VKRZQ LQ WKH
IROORZLQJ GLDJUDP�

� � � � � � � � � � � � � � � �%LW

�� 3& 1RQ�IDWDO (UURU )ODJ

�� 3& )DWDO (UURU )ODJ

�� 5HOD\ (UURU )ODJ

)LUVW E\WH 6HFRQG E\WH

0DLQ UHVSRQVH FRGH �05(6� 6XE�UHVSRQVH FRGH �65(6�

7KHPDLQ UHVSRQVH FRGH �05(6� LQ WKH ILUVW E\WH FODVVLILHV WKH UHVSRQVH DQG WKH
VXE�UHVSRQVH FRGH �65(6� LQ WKH VHFRQG E\WH LQGLFDWHV GHWDLOV XQGHU WKH
05(6 FODVVLILFDWLRQ�
,I ELW � RI WKH ILUVW E\WH LV21� D QHWZRUN UHOD\ HUURU KDV RFFXUUHG� 5HIHU WR1HWZRUN
5HOD\ (UURUV LQ WKLV VHFWLRQ IRU GHWDLOV RQ WURXEOHVKRRWLQJ WKH HUURU�
,I ELW � RU � RI WKH VHFRQG E\WH LV 21� DQ HUURU KDV RFFXUUHG LQ WKH 3& RU FRPSXWHU
UHWXUQLQJ WKH UHVSRQVH� 5HIHU WR WKH RSHUDWLRQ PDQXDO IRU WKH GHYLFH UHWXUQLQJ
WKH UHVSRQVH IRU GHWDLOV ZKHQ WURXEOHVKRRWLQJ WKH HUURU�

��� 1HWZRUN 5HOD\ (UURUV
$ QHWZRUN UHOD\ HUURU ZLOO RFFXU ZKHQHYHU D FRPPDQG FDQQRW UHDFK WKH GHVWLQD�
WLRQ� 7KHVH HUURUV FDQ RFFXU IRU VHYHUDO UHDVRQV� �� 'DWD ZDV QRW VXFFHVVIXOO\
SDVVHG EHWZHHQ WZR /LQN 8QLWV� �� 'DWD ZDV QRW SDVVHG VXFFHVVIXOO\ EHWZHHQ D
/LQN 8QLW DQG DQRWKHU 8QLW� VXFK DV WKH 3&·V &38� RU �� 7KH GHVWLQDWLRQ RI D
JDWHZD\ GRHV QRW H[LVW� ,Q DQ\ FDVH� WKH 8QLW WKDW ZDV QRW DEOH WR WUDQVIHU GDWD
ZLOO UHWXUQ D UHVSRQVH LQGLFDWLQJ D QHWZRUN UHOD\ HUURU�
%LW � RI WKH ILUVW E\WH RI WKH UHVSRQVH FRGH ZLOO EH 21 LI D QHWZRUN UHOD\ HUURU KDV
RFFXUUHG� :KHQ WKLV KDSSHQV� WZR PRUH E\WHV RI GDWD ZLOO IROORZ WKH UHVSRQVH
FRGH WR LQGLFDWH WKH ORFDWLRQ RI WKH HUURU� 7KLV LQIRUPDWLRQ� DORQJ ZLWK WKH UH�
VSRQVH FRGH� VKRXOG HQDEOH \RX WR WUDFN WKH HUURU�

%LW

�� 3& 1RQ�IDWDO (UURU )ODJ

�� 3& )DWDO (UURU )ODJ

(UURU QHWZRUN DGGUHVV (UURU QRGH QXPEHU

� � �)LUVW ZRUG

6HFRQG ZRUG

7KLUG ZRUG

&RPPDQG FRGH

�� 5HOD\ (UURU )ODJ

� � � � � � � � � � � � � � � �

)LUVW E\WH 6HFRQG E\WH

0DLQ UHVSRQVH FRGH �05(6� 6XE UHVSRQVH FRGH �65(6�

(UURU QHWZRUN DGGUHVV� �� WR �) �� WR ��� GHFLPDO�
(UURU QRGH QXPEHU� 6<60$& 1(7� �� WR �( �� WR ��� GHFLPDO�

6<60$& /,1.� �� WR �( �� WR �� GHFLPDO�

��� 5HVSRQVH &RGHV DQG 7URXEOHVKRRWLQJ
7KH WDEOH EHORZ OLVWV UHVSRQVH FRGHV �PDLQ DQG VXE�FRGHV� UHWXUQHG DIWHU H[�
HFXWLRQ RI WKH ),16 FRPPDQGV� WKH SUREDEOH FDXVH RI HUURUV� DQG UHFRP�
PHQGHG UHPHGLHV�

5HVSRQVH &RGHV DQG 7URXEOHVKRRWLQJ 6HFWLRQ ���



���

8SRQ UHFHLSW RI VRPH FRPPDQGV� WKH GHVWLQDWLRQ QRGH ZLOO LVVXH D UHTXHVW WR
DQRWKHU QRGH� WKH RWKHU QRGH LV UHIHUUHG WR DV WKH WKLUG QRGH�

0DLQ FRGH 6XE�
FRGH

3UREDEOH FDXVH 5HPHG\

��� 1RUPDO FRPSOHWLRQ �� ��� ���S

�� 6HUYLFH ZDV LQWHUUXSWHG &KHFN WKH FRQWHQWV RI WKH GHVWLQDWLRQ
WUDQVPLVVLRQ DUHD RI WKLUG QRGH�

&KHFN WKH GDWD OLQN VWDWXV�

��� /RFDO QRGH HUURU �� /RFDO QRGH QRW SDUW RI 1HWZRUN $GG WR 1HWZRUN�

�� 7RNHQ WLPH�RXW� QRGH QXPEHU WRR
ODUJH

6HW WKH ORFDO QRGH·V QRGH QXPEHU EHORZ
WKH PD[LPXP QRGH QXPEHU�

�� 1XPEHU RI WUDQVPLW UHWULHV H[FHHGHG &KHFN FRPPXQLFDWLRQV ZLWK LQWHUQRGH
HFKR WHVW� ,I WKH WHVW IDLOV� FKHFN QHWZRUN�

�� 0D[LPXP QXPEHU RI IUDPHV H[FHHGHG (LWKHU FKHFN WKH H[HFXWLRQ RI HYHQWV LQ WKH
QHWZRUN DQG UHGXFH WKH QXPEHU RI HYHQWV
RFFXUULQJ LQ RQH F\FOH� RU LQFUHDVH WKH
PD[LPXP QXPEHU RI IUDPHV�

�� 1RGH QXPEHU VHWWLQJ HUURU �UDQJH� 0DNH VXUH WKH QRGH QXPEHU LV ZLWKLQ
VSHFLILHG UDQJH DQG WKDW WKHUH DUH QR
GXSOLFDWH QRGH QXPEHUV�

�� 1RGH QXPEHU GXSOLFDWLRQ HUURU 0DNH VXUH WKDW WKHUH DUH QR GXSOLFDWH QRGH
QXPEHUV�

��� 'HVWLQDWLRQ QRGH �� 'HVWLQDWLRQ QRGH QRW SDUW RI 1HWZRUN $GG WR 1HWZRUN�
HUURU

�� 1R QRGH ZLWK WKH VSHFLILHG QRGH
QXPEHU

&KHFN WKH GHVWLQDWLRQ QRGH·V QRGH
QXPEHU�

�� 7KLUG QRGH QRW SDUW RI 1HWZRUN &KHFN WKH WKLUG QRGH·V QRGH QXPEHU�

%URDGFDVWLQJ ZDV VSHFLILHG� &KHFN WKH FRQWURO GDWD DQG VSHFLI\ RQO\
RQH QRGH DV WKH WKLUG QRGH�

�� %XV\ HUURU� GHVWLQDWLRQ QRGH EXV\ ,QFUHDVH WKH QXPEHU RI WUDQVPLW UHWU\
DWWHPSWV RU UH�HYDOXDWH WKH V\VWHP VR WKDW
WKH GHVWLQDWLRQ QRGH LV QRW VR EXV\
UHFHLYLQJ GDWD�

�� 5HVSRQVH WLPH�RXW� PHVVDJH SDFNHW
ZDV FRUUXSWHG E\ QRLVH

,QFUHDVH WKH QXPEHU RI WUDQVPLW UHWU\ DW�
WHPSWV�

5HVSRQVH WLPH�RXW� UHVSRQVH ZDWFK�
GRJ WLPHU LQWHUYDO WRR VKRUW

,QFUHDVH WKH YDOXH IRU WKH UHVSRQVH ZDWFK�
GRJ WLPHU LQWHUYDO LQ WKH FRQWURO GDWD�

)UDPH ORVW LQ WUDQVPLVVLRQ &KHFN WKH HUURU ORJ DQG FRUUHFW WKH
SURFHVV�

��� &RPPXQLFDWLRQV
FRQWUROOHU HUURU

�� (UURU RFFXUUHG LQ WKH FRPPXQLFDWLRQV
FRQWUROOHU� (5& LQGLFDWRU LV OLW

7DNH FRUUHFWLYH DFWLRQ� UHIHUULQJ WR
FRPPXQLFDWLRQV FRQWUROOHU HUURUV DQG
UHPHGLHV WDEOH DW HQG RI WKLV VHFWLRQ

�� &38 HUURU RFFXUUHG LQ WKH 3& DW WKH
GHVWLQDWLRQ QRGH

&OHDU WKH HUURU LQ WKH &38 �UHIHU WR WKH
3&·V RSHUDWLRQ PDQXDOV�

�� $ FRQWUROOHU HUURU KDV SUHYHQWHG D
QRUPDO UHVSRQVH IURP EHLQJ UHWXUQHG�

&KHFN QHWZRUN FRPPXQLFDWLRQV VWDWXV DQG
UHVHW WKH FRQWUROOHU ERDUG� ,I WKH HUURU VWLOO
H[LVWV� UHSODFH WKH FRQWUROOHU ERDUG�

�� 1RGH QXPEHU VHWWLQJ HUURU 0DNH VXUH WKH QRGH QXPEHU LV ZLWKLQ
VSHFLILHG UDQJH DQG WKDW WKHUH DUH QR
GXSOLFDWH QRGH QXPEHUV�

��� 1RW H[HFXWDEOH �� $Q XQGHILQHG FRPPDQG KDV EHHQ
XVHG�

&KHFN WKH FRPPDQG FRGH DQG EH VXUH
WKDW WKH 8QLW VXSSRUWV LW�

�� &DQQRW SURFHVV FRPPDQG EHFDXVH
WKH VSHFLILHG XQLW PRGHO RU YHUVLRQ LV
ZURQJ�

&KHFN WKH XQLW PRGHO DQG YHUVLRQ�

5HVSRQVH &RGHV DQG 7URXEOHVKRRWLQJ 6HFWLRQ ���



���

0DLQ FRGH 5HPHG\3UREDEOH FDXVH6XE�
FRGH

��� 5RXWLQJ HUURU �� 'HVWLQDWLRQ QRGH QXPEHU LV QRW VHW LQ
WKH URXWLQJ WDEOH�

6HW WKH GHVWLQDWLRQ QRGH QXPEHU LQ WKH
URXWLQJ WDEOH�

�� 5RXWLQJ WDEOH LVQ·W UHJLVWHUHG� 6HW WKH VRXUFH QRGHV� GHVWLQDWLRQ QRGHV�
DQG UHOD\ QRGHV LQ WKH URXWLQJ WDEOH�

�� 5RXWLQJ WDEOH HUURU 6HW WKH URXWLQJ WDEOH FRUUHFWO\�

�� 7KH PD[LPXP QXPEHU RI UHOD\ QRGHV
��� ZDV H[FHHGHG LQ WKH FRPPDQG�

5HGHVLJQ WKH QHWZRUN RU UHFRQVLGHU WKH
URXWLQJ WDEOH WR UHGXFH WKH QXPEHU RI UHOD\
QRGHV LQ WKH FRPPDQG�

��� &RPPDQG IRUPDW
HUURU

�� 7KH FRPPDQG LV ORQJHU WKDQ WKH PD[�
SHUPLVVLEOH OHQJWK�

&KHFN WKH FRPPDQG IRUPDW RI WKH
FRPPDQG DQG VHW LW FRUUHFWO\�

�� 7KH FRPPDQG LV VKRUWHU WKDQ PLQ�
SHUPLVVLEOH OHQJWK�

&KHFN WKH FRPPDQG IRUPDW RI WKH
FRPPDQG DQG VHW LW FRUUHFWO\�

�� 7KH GHVLJQDWHG QXPEHU RI GDWD LWHPV
GLIIHUV IURP WKH DFWXDO QXPEHU�

&KHFN WKH QXPEHU RI LWHPV DQG WKH GDWD�
DQG PDNH VXUH WKDW WKH\ DJUHH�

�� $Q LQFRUUHFW FRPPDQG IRUPDW KDV
EHHQ XVHG�

&KHFN WKH FRPPDQG IRUPDW RI WKH
FRPPDQG DQG VHW LW FRUUHFWO\�

�� $Q LQFRUUHFW KHDGHU KDV EHHQ XVHG�
�7KH ORFDO QRGH·V UHOD\ WDEOH RU UHOD\
QRGH·V ORFDO QHWZRUN WDEOH LV ZURQJ��

6HW WKH URXWLQJ WDEOH FRUUHFWO\�

��� 3DUDPHWHU HUURU �� $ FRUUHFW PHPRU\ DUHD FRGH KDV QRW
EHHQ XVHG RU ([SDQVLRQ 'DWD 0HPRU\
LV QRW DYDLODEOH�

&KHFN WKH FRPPDQG·V PHPRU\ DUHD FRGH
DQG VHW WKH DSSURSULDWH FRGH�

�� 7KH DFFHVV VL]H VSHFLILHG LQ WKH
FRPPDQG LV ZURQJ� RU WKH ILUVW
DGGUHVV LV DQ RGG QXPEHU�

6HW WKH FRUUHFW DFFHVV VL]H IRU WKH
FRPPDQG�

�� 7KH ILUVW DGGUHVV LV LQ DQ LQDFFHVVLEOH
DUHD�

6HW D ILUVW DGGUHVV WKDW LV LQ DQ DFFHVVLEOH
DUHD�

�� 7KH HQG RI VSHFLILHG ZRUG UDQJH
H[FHHGV WKH DFFHSWDEOH UDQJH�

&KHFN WKH DFFHSWDEOH OLPLWV RI WKH GDWD
DUHD DQG VHW WKH ZRUG UDQJH ZLWKLQ WKH
OLPLWV�

&KHFN WKH GDWD OLQN WDEOHV WR EH VXUH WKH
OLPLW WR OLQN ZRUGV KDV QRW EHHQ H[FHHGHG�

�� $ QRQ�H[LVWHQW SURJUDP QR� KDV EHHQ
VSHFLILHG�

&KHFN WKH SURJUDP QXPEHU DQG EH VXUH
WKDW LW LV VHW FRUUHFWO\�

�� 7KH VL]HV RI GDWD LWHPV LQ WKH
FRPPDQG EORFN DUH ZURQJ�

&KHFN WKH FRPPDQG GDWD DQG EH VXUH WKDW
WKH VL[HV RI WKH GDWD LWHPV DUH FRUUHFW�J

&KHFN WKH GDWD OLQN WDEOHV WR EH VXUH DOO
QRGHV LQ WKH UHIUHVK SDUDPHWHUV DUH LQ WKH
FRPPRQ OLQN SDUDPHWHUV�

�$ 7KH ,20 EUHDN IXQFWLRQ FDQQRW EH
H[HFXWHG EHFDXVH LW LV DOUHDG\ EHLQJ
H[HFXWHG�

(LWKHU DERUW WKH FXUUHQW ,20 EUHDN IXQFWLRQ
SURFHVVLQJ� RU ZDLW XQWLO LW LV FRPSOHWHG DQG
H[HFXWH WKH FRPPDQG�

&KHFN WKH GDWD OLQN WDEOHV IRU GXSOLFDWH
QRGH QXPEHUV�

�% 7KH UHVSRQVH EORFN LV ORQJHU WKDQ WKH
PD[� SHUPLVVLEOH OHQJWK�

&KHFN WKH FRPPDQG IRUPDW DQG VHW WKH
QXPEHU RI LWHPV FRUUHFWO\�

�& $Q LQFRUUHFW SDUDPHWHU FRGH KDV EHHQ
VSHFLILHG�

&KHFN WKH FRPPDQG GDWD DQG UHHQWHU LW
FRUUHFWO\�S

&KHFN WKH GDWD OLQN WDEOH ILOH IRU FRUUXSWLRQ�

5HVSRQVH &RGHV DQG 7URXEOHVKRRWLQJ 6HFWLRQ ���



���

0DLQ FRGH 5HPHG\3UREDEOH FDXVH6XE�
FRGH

��� 5HDG QRW SRVVLEOH �� 7KH GDWD LV SURWHFWHG� ([HFXWH WKH LQVWUXFWLRQ DJDLQ DIWHU LVVXLQJ
WKH 352*5$0 $5($ 3527(&7 &/($5
FRPPDQG�

$Q DWWHPSW ZDV PDGH WR GRZQORDG D
ILOH WKDW LV EHLQJ XSORDGHG�

&KHFN WKH ILOH QDPH DQG HLWKHU LQWHUUXSW
VHUYLFLQJ RU ZDLW IRU VHUYLFLQJ WR FRPSOHWH
EHIRUH UH�H[HFXWLQJ WKH FRPPDQG�

�� 7KH UHJLVWHUHG WDEOH GRHV QRW H[LVW RU
LV LQFRUUHFW�

6HW RU UHVHW WKH UHJLVWHUHG WDEOH�

7RR PDQ\ ILOHV RSHQ� &ORVH RSHQ ILOHV DQG UH�H[HFXWH WKH
FRPPDQG�

�� 7KH FRUUHVSRQGLQJ VHDUFK GDWD GRHV
QRW H[LVW�

���

�� $ QRQ�H[LVWLQJ SURJUDP QR� KDV EHHQ
VSHFLILHG�

&KHFN WKH SURJUDP QXPEHU DQG EH VXUH
WKDW LW LV VHW FRUUHFWO\�

�� $ QRQ�H[LVWLQJ ILOH KDV EHHQ VSHFLILHG� &KHFN ZKHWKHU WKH FRUUHFW ILOH QDPH ZDV
XVHG�

�� $ YHULILFDWLRQ HUURU KDV RFFXUUHG� &KHFN ZKHWKHU WKH PHPRU\ FRQWHQWV DUH
FRUUHFW DQG UHSODFH LI LQFRUUHFW�

&KHFN WKH FRQWHQWV RI WKH ILOH� $ UHDG HUURU
PD\ KDYH RFFXUUHG�

��� :ULWH QRW SRVVLEOH �� 7KH VSHFLILHG DUHD LV UHDG�RQO\ RU LV
ZULWH�SURWHFWHG�

,I WKH VSHFLILHG DUHD LV UHDG�RQO\� WKH ZULWH
FDQQRW EH SHUIRUPHG� ,I LW LV
ZULWH�SURWHFWHG� WXUQ RII WKH ZULWH�SURWHFW
VZLWFK DQG H[HFXWH WKH LQVWUXFWLRQ DJDLQ�

�� 7KH GDWD LV SURWHFWHG� ([HFXWH WKH LQVWUXFWLRQ DJDLQ DIWHU LVVXLQJ
WKH 352*5$0 $5($ 3527(&7 &/($5
FRPPDQG�

$Q DWWHPSW ZDV PDGH WR
VLPXOWDQHRXVO\ GRZQORDG DQG XSORDG
D ILOH�

&KHFN WKH ILOH QDPH DQG HLWKHU LQWHUUXSW
VHUYLFLQJ RU ZDLW IRU VHUYLFLQJ WR FRPSOHWH
EHIRUH UH�H[HFXWLQJ WKH FRPPDQG�

7KH GDWD OLQN WDEOH FDQQRW EH ZULWWHQ
PDQXDO EHFDXVH LW LV VHW IRU DXWRPDWLF
JHQHUDWLRQ�

&KDQJH WKH V\VWHP VHWWLQJV WR PDQXDO
GDWD OLQN WDEOH JHQHUDWLRQ�

�� 7KH QXPEHU RI ILOHV H[FHHGV WKH
PD[LPXP SHUPLVVLEOH�

:ULWH WKH ILOH�V� DJDLQ DIWHU HUDVLQJ
XQQHHGHG ILOHV� RU XVH GLIIHUHQW GLVN RU
0HPRU\ &DUG WKDW KDV IUHH VSDFH�

7RR PDQ\ ILOHV RSHQ� &ORVH RSHQ ILOHV DQG UH�H[HFXWH WKH
FRPPDQG�

�� $ QRQ�H[LVWLQJ SURJUDP QR� KDV EHHQ
VSHFLILHG�

&KHFN WKH SURJUDP QXPEHU DQG EH VXUH
WKDW LW LV VHW FRUUHFWO\�

�� $ QRQ�H[LVWHQW ILOH KDV EHHQ VSHFLILHG� ���

�� 7KH VSHFLILHG ILOH DOUHDG\ H[LVWV� &KDQJH WKH QDPH RI WKH ILOH DQG H[HFXWH
WKH LQVWUXFWLRQ DJDLQ�

�� 'DWD FDQQRW EH FKDQJHG� &KHFN WKH FRQWHQWV RI WKH PHPRU\ DUHD
EHLQJ ZULWWHQ WR�

5HVSRQVH &RGHV DQG 7URXEOHVKRRWLQJ 6HFWLRQ ���



���

0DLQ FRGH 5HPHG\3UREDEOH FDXVH6XE�
FRGH

��� 1RW H[HFXWDEOH LQ
W G

�� 7KH PRGH LV ZURQJ �H[HFXWLQJ�� &KHFN WKH RSHUDWLQJ PRGH�
FXUUHQW PRGH

'DWD OLQNV DUH DFWLYH� &KHFN WKH GDWD OLQN VWDWXV EHIRUH
H[HFXWLRQ�

�� 7KH PRGH LV ZURQJ �VWRSSHG�� &KHFN WKH RSHUDWLQJ PRGH�

'DWD OLQNV DUH DFWLYH� &KHFN WKH GDWD OLQN VWDWXV EHIRUH
H[HFXWLRQ�

�� 7KH 3& LV LQ WKH 352*5$0 PRGH� &KHFN WKH 3&·V PRGH�

�� 7KH 3& LV LQ WKH '(%8* PRGH� &KHFN WKH 3&·V PRGH�

�� 7KH 3& LV LQ WKH 021,725 PRGH� &KHFN WKH 3&·V PRGH�

�� 7KH 3& LV LQ WKH 581 PRGH� &KHFN WKH 3&·V PRGH�

�� 7KH VSHFLILHG QRGH LV QRW WKH FRQWURO
QRGH�

&KHFN ZKLFK QRGH LV WKH FRQWURO QRGH�

�� 7KH PRGH LV ZURQJ DQG WKH VWHS
FDQQRW EH H[HFXWHG�

&KHFN ZKHWKHU WKH VWHS KDV DFWLYH VWDWXV
RU QRW�

��� 1R 8QLW �� $ ILOH GHYLFH GRHV QRW H[LVW ZKHUH
VSHFLILHG�

0RXQW WKH 0HPRU\ &DUG RU GLVN

�� 7KH VSHFLILHG PHPRU\ GRHV QRW H[LVW� &KHFN WKH VSHFLILFDWLRQV RI WKH LQVWDOOHG ILOH
PHPRU\�

�� 1R FORFN H[LVWV� &KHFN WKH PRGHO QXPEHU�

��� 6WDUW�VWRS QRW
SRVVLEOH

�� 7KH GDWD OLQN WDEOH HLWKHU KDVQ·W EHHQ
FUHDWHG RU LV LQFRUUHFW�

6HW WKH GDWD OLQN WDEOH FRUUHFWO\�

5HVSRQVH &RGHV DQG 7URXEOHVKRRWLQJ 6HFWLRQ ���



���

0DLQ FRGH 5HPHG\3UREDEOH FDXVH6XE�
FRGH

��� 8QLW HUURU �� 3DULW\�FKHFNVXP HUURU RFFXUUHG
EHFDXVH RI LQFRUUHFW GDWD�

7UDQVIHU FRUUHFW GDWD LQWR PHPRU\�

�� ,�2 VHWWLQJ HUURU �7KH UHJLVWHUHG ,�2
FRQILJXUDWLRQ GLIIHUV IURP WKH DFWXDO��

(LWKHU FKDQJH WKH DFWXDO FRQILJXUDWLRQ WR
PDWFK WKH UHJLVWHUHG RQH� RU JHQHUDWH WKH
,�2 WDEOH DJDLQ�

�� 7RR PDQ\ ,�2 SRLQWV 5HGHVLJQ WKH V\VWHP WR UHPDLQ ZLWKLQ
SHUPLVVLEOH OLPLWV�

�� &38 EXV HUURU �$Q HUURU RFFXUUHG
GXULQJ GDWD WUDQVIHU EHWZHHQ WKH &38
DQG D &38 %XV 8QLW��

&KHFN WKH 8QLW� 6HUYLFH %RDUGV� DQG FDEOH
FRQQHFWLRQV DQG LVVXH WKH (5525 &/($5
FRPPDQG�

�� ,�2 GXSOLFDWLRQ HUURU �$ UDFN QXPEHU�
XQLW QXPEHU� RU ,�2 ZRUG DOORFDWLRQ
KDV EHHQ GXSOLFDWHG��

&KHFN WKH V\VWHP·V VHWWLQJV DQG HOLPLQDWH
DQ\ GXSOLFDWLRQ�

�� ,�2 EXV HUURU �$Q HUURU RFFXUUHG GXULQJ
GDWD WUDQVIHU EHWZHHQ WKH &38 DQG DQ
,�2 8QLW��

&KHFN WKH 8QLW� 6HUYLFH %RDUGV� DQG FDEOH
FRQQHFWLRQV DQG LVVXH WKH (5525 &/($5
FRPPDQG�

�� 6<60$& %86�� HUURU �$Q HUURU
RFFXUUHG GXULQJ 6<60$& %86�� GDWD
WUDQVIHU��

&KHFN WKH 8QLW� 6HUYLFH %RDUGV� DQG FDEOH
FRQQHFWLRQV DQG LVVXH WKH (5525 &/($5
FRPPDQG�

�$ 6SHFLDO ,�2 8QLW HUURU �$Q HUURU
RFFXUUHG GXULQJ &38 %XV 8QLW GDWD
WUDQVIHU��

&KHFN WKH 8QLW� 6HUYLFH %RDUGV� DQG FDEOH
FRQQHFWLRQV DQG LVVXH WKH (5525 &/($5
FRPPDQG�

�' 'XSOLFDWLRQ LQ 6<60$& %86 ZRUG
DOORFDWLRQ�

&KHFN DQG UHJHQHUDWH WKH ,�2 WDEOH�

�) $ PHPRU\ HUURU KDV RFFXUUHG LQ
LQWHUQDO PHPRU\� LQ WKH 0HPRU\ &DUG�
RU LQ ([SDQVLRQ '0 GXULQJ WKH HUURU
FKHFN�

,I WKH HUURU RFFXUUHG LQ LQWHUQDO PHPRU\ RU
WKH (0 8QLW� FRUUHFW WKH GDWD LQ WKH
FRPPDQG DQ H[HFXWH LW DJDLQ�

,I WKH HUURU RFFXUUHG LQ D 0HPRU\ &DUG RU
(0 XVHG IRU ILOH PHPRU\� WKH ILOH GDWD KDV
EHHQ FRUUXSWHG� ([HFXWH WKH 0(025<
&$5' )250$7 FRPPDQG�

,I WKH DERYH UHPHGLHV GR QRW HOLPLQDWH WKH
HUURU� UHSODFH WKH IDXOW\ PHPRU\�

�� 7HUPLQDWRU QRW FRQQHFWHG LQ 6<60$&
%86 6\VWHP�

&RQQHFW WKH WHUPLQDWRU FRUUHFWO\�

5HVSRQVH &RGHV DQG 7URXEOHVKRRWLQJ 6HFWLRQ ���



���

0DLQ FRGH 5HPHG\3UREDEOH FDXVH6XE�
FRGH

��� &RPPDQG HUURU �� 7KH VSHFLILHG DUHD LV QRW SURWHFWHG�
7KLV UHVSRQVH FRGH ZLOO EH UHWXUQHG LI
DQ DWWHPSW LV PDGH WR FOHDU SURWHFWLRQ
RQ DQ DUHD WKDW LV QRW SURWHFWHG�

7KH SURJUDP DUHD LV QRW SURWHFWHG� VR LW
LVQ·W QHFHVVDU\ WR FOHDU SURWHFWLRQ�

�� $Q LQFRUUHFW SDVVZRUG KDV EHHQ
VSHFLILHG�

6SHFLI\ D SDVVZRUG WKDW LV UHJLVWHUHG�

�� 7KH VSHFLILHG DUHD LV SURWHFWHG� ([HFXWH WKH FRPPDQG DJDLQ DIWHU WKH
352*5$0 $5($ 3527(&7 &/($5
FRPPDQG�

7R PDQ\ FRPPDQGV DW GHVWLQDWLRQ� 7KH GHVWLQDWLRQ KDV UHFHLYHG PRUH WKDQ �
FRPPDQGV� (LWKHU LQWHUUXSW VHUYLFLQJ RU
ZDLW IRU VHUYLFLQJ WR FRPSOHWH EHIRUH
UH�H[HFXWLQJ WKH FRPPDQG�

�� 7KH VHUYLFH LV EHLQJ H[HFXWHG� ([HFXWH WKH FRPPDQG DJDLQ DIWHU WKH
VHUYLFH KDV EHHQ FRPSOHWHG RU DERUWHG�

�� 7KH VHUYLFH LV QRW EHLQJ H[HFXWHG� ([HFXWH WKH VHUYLFH LI QHFHVVDU\�

�� 6HUYLFH FDQQRW EH H[HFXWHG IURP ORFDO
QRGH EHFDXVH WKH ORFDO QRGH LV QRW
SDUW RI WKH GDWD OLQN�

([HFXWH WKH VHUYLFH IURP D QRGH WKDW LV
SDUW RI WKH GDWD OLQN�

$ EXIIHU HUURU KDV SUHYHQWHG UHWXUQLQJ
D QRUPDO UHVSRQVH�

5HVHW WKH ERDUG� ,I WKH HUURU SHUVLVWV�
UHSODFH WKH ERDUG�

�� 6HUYLFH FDQQRW EH H[HFXWHG EHFDXVH
QHFHVVDU\ VHWWLQJV KDYHQ·W EHHQ
PDGH�

0DNH WKH QHFHVVDU\ VHWWLQJV�

�� 6HUYLFH FDQQRW EH H[HFXWHG EHFDXVH
QHFHVVDU\ VHWWLQJV KDYHQ·W EHHQ PDGH
LQ WKH FRPPDQG GDWD�

&KHFN WKH FRPPDQG IRUPDW RI DQG PDNH
WKH QHFHVVDU\ VHWWLQJV�

�$ 7KH VSHFLILHG DFWLRQ RU WUDQVLWLRQ
QXPEHU KDV DOUHDG\ EHHQ UHJLVWHUHG�

([HFXWH WKH FRPPDQG DJDLQ XVLQJ DQ
DFWLRQ RU WUDQVLWLRQ QXPEHU WKDW KDVQ·W
EHHQ UHJLVWHUHG�

�% &DQQRW FOHDU HUURU EHFDXVH WKH FDXVH
RI WKH HUURU VWLOO H[LVWV�

(OLPLQDWH WKH FDXVH RI WKH HUURU DQG
H[HFXWH WKH (5525 &/($5 FRPPDQG�

��� $FFHVV ULJKW HUURU �� 7KH DFFHVV ULJKW LV KHOG E\ DQRWKHU
GHYLFH�

([HFXWH WKH FRPPDQG DJDLQ DIWHU WKH
DFFHVV ULJKW KDV EHHQ UHOHDVHG�

�7KH FRPPDQG FDQ EH H[HFXWHG DIWHU WKH
$&&(66 5,*+7 )25&(' $&48,5( RU
$&&(66 5,*+7 5(/($6( FRPPDQG LV
FRPSOHWHG� 5HOHDVLQJ WKH DFFHVV ULJKW
PLJKW DIIHFW SURFHVVHV LQ SURJUHVV DW WKH
QRGH WKDW KHOG WKH DFFHVV ULJKW��

��� $ERUW �� &RPPDQG ZDV DERUWHG ZLWK $%257
FRPPDQG�

���

5HVSRQVH &RGHV DQG 7URXEOHVKRRWLQJ 6HFWLRQ ���



���

$SSHQGL[ $
),16 &RPPDQG /LVW

7KH IROORZLQJ WDEOH OLVWV WKH ),16 FRPPDQGV DQG WKH 3&V� 6\VWHPV� DQG�RU 8QLWV WKDW VXSSRUW WKHP� ,I D SDJH
QXPEHU LV JLYHQ� WKH FRPPDQG LV VXSSRUWHG DQG GHWDLOV FDQ EH IRXQG EHJLQQLQJ RQ WKDW SDJH� ,I D SDJH QXPEHU LV
QRW JLYHQ� WKH FRPPDQG LV QRW VXSSRUWHG�
7KH IROORZLQJ WDEOH LV PHDQW IRU FRPSDULVRQ DQG UHIHUHQFH RQO\� 5HIHU WR WKH SDJHV LQGLFDWHG IRU DOO GHWDLOV� (YHQ LI
D FRPPDQG LV VXSSRUWHG E\PRUH WKDQ RQH3&� 6\VWHP� RU 8QLW� WKH DFWXDO IXQFWLRQ DQG IRUPDW RI WKH FRPPDQG�UH�
VSRQVH ZLOO GHSHQG RQ WKH 3&� 6\VWHP� RU 8QLW�

&RPPDQG
FRGH

1DPH &9�VHULHV
3&V

&�VHULHV
3&V

6<60$&
1(7

6<60$&
/,1.

3HUVRQDO
&RPSXWHU

8QLW

%$6,&
8QLW

�� �� 0(025< $5($ 5($' 3DJH �� 3DJH ��

�� 0(025< $5($ :5,7( 3DJH �� 3DJH ��

�� 0(025< $5($ ),// 3DJH ��

�� 08/7,3/( 0(025< $5($
5($'

3DJH �� 3DJH ��

�� 0(025< $5($ 75$16)(5 3DJH ��

�� �� 3$5$0(7(5 $5($ 5($' 3DJH ��

�� 3$5$0(7(5 $5($ :5,7( 3DJH ��

�� 3$5$0(7(5 $5($ &/($5 3DJH ��

�� '$7$ /,1. 7$%/( 5($' 3DJH ��

�� '$7$ /,1. 7$%/( :5,7( 3DJH ��

�� �� 352*5$0 $5($ 3527(&7 3DJH ��

�� 352*5$0 $5($ 3527(&7
&/($5

3DJH ��

�� 352*5$0 $5($ 5($' 3DJH �� 3DJH ��

�� 352*5$0 $5($ :5,7( 3DJH �� 3DJH ��

�� 352*5$0 $5($ &/($5 3DJH ��

�� �� 581 3DJH �� 3DJH �� 3DJH �� 3DJH ��

�� 6723 3DJH �� 3DJH �� 3DJH �� 3DJH ��

�� 5(6(7 3DJH ��

�� �� &21752//(5 '$7$ 5($' 3DJH �� 3DJH �� 3DJH �� 3DJH �� 3DJH �� 3DJH ���

�� &211(&7,21 '$7$ 5($' 3DJH ��

�� �� &21752//(5 67$786
5($'

3DJH �� 3DJH �� 3DJH �� 3DJH �� 3DJH ���

�� 1(7:25. 67$786 5($' 3DJH ��

�� '$7$ /,1. 67$786 5($' 3DJH �� 3DJH ��

�� &<&/( 7,0( 5($' 3DJH ��

�� �� &/2&. 5($' 3DJH �� 3DJH �� 3DJH ��

�� &/2&. :5,7( 3DJH �� 3DJH �� 3DJH ��

�� �� /223�%$&. 7(67�
,17(512'( (&+2 7(67

3DJH �� 3DJH �� 3DJH ��

�� %52$'&$67 7(67
5(68/76 5($'

3DJH ��

�� %52$'&$67 7(67 '$7$
6(1'

3DJH ��



$SSHQGL[ $),16 &RPPDQG /LVW

���

&RPPDQG
FRGH

%$6,&
8QLW

3HUVRQDO
&RPSXWHU

8QLW

6<60$&
/,1.

6<60$&
1(7

&�VHULHV
3&V

&9�VHULHV
3&V

1DPH

�� �� 0(66$*( 5($' 3DJH ��

0(66$*( &/($5 3DJH ��

)$/�)$/6 5($' 3DJH ��

�& �� $&&(66 5,*+7 $&48,5( 3DJH ��

�� $&&(66 5,*+7 )25&('
$&48,5(

3DJH ��

�� $&&(66 5,*+7 5(/($6( 3DJH ��

�� �� (5525 &/($5 3DJH �� 3DJH ��

�� (5525 /2* 5($' 3DJH �� 3DJH �� 3DJH �� 3DJH ��� 3DJH ���

�� (5525 /2* &/($5 3DJH �� 3DJH �� 3DJH �� 3DJH ��� 3DJH ���

�� �� ),/( 1$0( 5($' 3DJH ��

�� 6,1*/( ),/( 5($' 3DJH ��

�� 6,1*/( ),/( :5,7( 3DJH ��

�� 0(025< &$5' )250$7 3DJH ��

�� ),/( '(/(7( 3DJH ��

�� 92/80( /$%(/
&5($7(�'(/(7(

3DJH ��

�� ),/( &23< 3DJH ��

�� ),/( 1$0( &+$1*( 3DJH ��

�� ),/( '$7$ &+(&. 3DJH ��

�$ 0(025< $5($ ),/(
75$16)(5

3DJH ��

�% 3$5$0(7(5 $5($ ),/(
75$16)(5

3DJH ��

�& 352*5$0 $5($ ),/(
75$16)(5

3DJH ��

�) ),/( 0(025< ,1'(; 5($' 3DJH ��

�� ),/( 0(025< 5($' 3DJH ��

�� ),/( 0(025< :5,7( 3DJH ��

�� �� )25&(' 6(7�5(6(7 3DJH �� 3DJH ��

�� )25&(' 6(7�5(6(7
&$1&(/

3DJH �� 3DJH ��

�$ 08/7,3/( )25&(' 67$786
5($'

3DJH ��

�� �� 1$0( 6(7 3DJH ��

�� 1$0( '(/(7( 3DJH ��

�� 1$0( 5($' 3DJH ��
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,QGH[

$
DFFHVV ULJKW
DFTXLULQJ� ��
UHOHDVLQJ� ��

$5 DUHD
UHDGLQJ� ��� ��
ZULWLQJ� ��

$6&,,� �
FRQYHUVLRQ WR ELQDU\� �

$X[LOLDU\ $UHD
UHDGLQJ� ��� ��
ZULWLQJ� ��� ��

%
%$6,& 8QLWV
UHDGLQJ FRQWUROOHU GDWD� ���
UHDGLQJ FRQWUROOHU VWDWXV� ���

EDXG UDWH� �

ELQDU\ GDWD� �
FRQYHUVLRQ WR $6&,,� �

ELWV� FRQWUROOLQJ� ��� ��� ��� ��

EORFN� UHVSRQVH EORFN IRUPDW IRU QHWZRUN FRPPXQLFD�
WLRQV� �

%ULGJH� �

EURDGFDVWLQJ� �� ��

&
&�PRGH FRPPDQGV� �

&�VHULHV FRPPDQG V\VWHP� �

&,2 $UHD� UHDGLQJ� ��

FORFN
UHDGLQJ� ��� ��� ��
VHWWLQJ� ��� ��� ��

FRPPDQG IRUPDW� +RVW /LQN 6\VWHPV� �

FRPPDQG OLVW� FRPPDQGV IRU &9�VHULHV 3&V� ��

FRPPDQGV� PD[LPXP VL]H� ��

FRPPDQGV IRU %$6,& 8QLWV
&21752//(5 '$7$ 5($'� ���
&21752//(5 67$786 5($'� ���
(5525 /2* &/($5� ���
(5525 /2* 5($'� ���

FRPPDQGV IRU &�VHULHV 3&V
&/2&. 5($'� ��
&/2&.:5,7(� ��
&21752//(5 '$7$ 5($'� ��
&21752//(5 67$786 5($'� ��
(5525 &/($5� ��
),/( 0(025< ,1'(; 5($'� ��
),/( 0(025< 5($'� ��
),/( 0(025<:5,7(� ��
)25&(' 6(7�5(6(7� ��
)25&(' 6(7�5(6(7 &$1&(/� ��
0(025< $5($ 5($'� ��
0(025< $5($:5,7(� ��
08/7,3/( )25&(' 67$786 5($'� ��
08/7,3/( 0(025< $5($ 5($'� ��
352*5$0 $5($ 5($'� ��
352*5$0 $5($:5,7(� ��
581� ��
6723� ��

FRPPDQGV IRU &9�VHULHV 3&V
$&&(66 5,*+7 $&48,5(� ��
$&&(66 5,*+7 )25&(' $&48,5(� ��
$&&(66 5,*+7 5(/($6(� ��
&/2&. 5($'� ��
&/2&.:5,7(� ��
&211(&7,21 '$7$ 5($'� ��
&21752//(5 '$7$ 5($'� ��
&21752//(5 67$786 5($'� ��
&<&/( 7,0( 5($'� ��
(5525 &/($5� ��
(5525 /2* &/($5� ��
(5525 /2* 5($'� ��
)$/�)$/6 5($'� ��
),/( &23<� ��
),/( '$7$ &+(&.� ��
),/( '(/(7(� ��
),/( 1$0( &+$1*(� ��
),/( 1$0( 5($'� ��
)25&(' 6(7�5(6(7� ��
)25&(' 6(7�5(6(7 &$1&(/� ��
0(025< $5($ ),/( 75$16)(5� ��
0(025< $5($ ),//� ��
0(025< $5($ 5($'� ��
0(025< $5($ 75$16)(5� ��
0(025< $5($:5,7(� ��
0(025< &$5' )250$7� ��
0(66$*( &/($5� ��
0(66$*( 5($'� ��
08/7,3/( 0(025< $5($ 5($'� ��
3$5$0(7(5 $5($ &/($5� ��
3$5$0(7(5 $5($ ),/( 75$16)(5� ��
3$5$0(7(5 $5($ 5($'� ��
3$5$0(7(5 $5($:5,7(� ��
352*5$0 $5($ &/($5� ��
352*5$0 $5($ ),/( 75$16)(5� ��
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FRPPDQGV IRU &9�VHULHV 3&V� FRQWLQXHG
352*5$0 $5($ 3527(&7� ��
352*5$0 $5($ 3527(&7 &/($5� ��
352*5$0 $5($ 5($'� ��
352*5$0 $5($:5,7(� ��
581� ��
6,1*/( ),/( 5($'� ��
6,1*/( ),/( :5,7(� ��
6723� ��
92/80( /$%(/ &5($7(�'(/(7(� ��

FRPPDQGV IRU 3HUVRQDO &RPSXWHU 8QLWV
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(5525 /2* 5($'� ���
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1$0( 5($'� ��
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5(6(7� ��
581� ��
6723� ��

FRPPXQLFDWLRQV
EURDGFDVW WHVW� ��
EURDGFDVWLQJ� ��
LQWHUQHWZRUN� �
LQWHUQRGH� �
VHWWLQJ KLJK�VSHHG FRPPXQLFDWLRQV� �
WHVWLQJ� ��� ��� ��

FRXQWHUV
FKDQJLQJ 39� ��� ��� ��
UHDGLQJ &RPSOHWLRQ )ODJ VWDWXV� ��� ��� ��
UHDGLQJ 39� ��� ��� ��� ��

&38 %XV 8QLW� FRQILJXUDWLRQ� ��
&38 %XV 8QLWV� �
&9�PRGH FRPPDQGV� 6HH ),16 FRPPDQGV
&9�VHULHV FRPPDQG V\VWHP� �
F\FOH WLPH� UHDGLQJ� ��

'
'$�� �
'$�� �
GDWD DUHDV� 6HH0HPRU\ $UHDV
GDWD IRUPDWV� �
GDWD OLQN WDEOHV
UHDGLQJ� ��
ZULWLQJ� ��

GDWD OLQNV
DFWLYDWLQJ� ��
UHDGLQJ VWDWXV� ��� ��
VWDUWLQJ� ��
VWRSSLQJ� ��� ��

GDWD VWUXFWXUH
FRPPDQGV� �
UHVSRQVHV� �

GDWDJUDP VHUYLFH� �
GHVWLQDWLRQ QHWZRUN DGGUHVV� �
GHVWLQDWLRQ QRGH QXPEHU� �
GHVWLQDWLRQ XQLW DGGUHVV� �
GHVWLQDWLRQV� �� �
GLIIHUHQFHV LQ FRPPDQGV� �

'0 $UHD
UHDGLQJ� ��� ��� ��� ��
ZULWLQJ� ��� ��� ��

'1$� �

(
HUURU IODJV� ��
HUURU ORJV
FOHDULQJ� ��� ���� ���
UHDGLQJ� ��� ���� ���

HUURU PHVVDJHV� ��� ��
HUURUV
FOHDULQJ� ��� ��� ��� ��� ��� ���
UHDGLQJ� ��� ��� ��� ���
UHVSRQVH FRGHV� ���

)
)$/�)$/6 PHVVDJHV� ��
)$/�)$/6 QR�� ��� ��
IDWDO HUURU GDWD� ��� ��
)&6 �IUDPH FKHFNVXP� FDOFXODWLRQ� ��
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���

)LOH 0HPRU\
UHDGLQJ� ��
UHDGLQJ LQGH[ GDWD� ��
ZULWLQJ� ��

ILOHV
FKDQJLQJ ILOH QDPHV� ��
FKHFNLQJ GDWD� ��
FRPSDULQJ� ��� ��� ��
FRS\LQJ� ��
FUHDWLQJ�GHOHWLQJ YROXPH ODEHOV� ��
GHOHWLQJ� ��
ILOH QDPHV� ��
UHDGLQJ� ��� ��
WUDQVIHUULQJ� ��� ��� ��
ZULWLQJ� ��

),16 FRPPDQGV
HUURUV� ���
UHVSRQVH FRGHV� HUURUV� ���

IRUFHG VWDWXV
FDQFHOLQJ� ��
FRQWUROOLQJ� ��
UHDGLQJ� ��

IUDPH FKHFNVXP� ��

* /
JDWHZD\� �

JDWHZD\ FRXQW� �

*&7� �

KHDGHU� +RVW /LQN 6\VWHPV� �

KHDGHU FRGH� �

KHDGHU GDWD� �� �

+RVW /LQN 6\VWHPV
FRPPDQG IRUPDW� �
FRPPXQLFDWLRQV� �

,&)� �

,5 DUHD� UHDGLQJ� ��� ��

ORRS EDFN WHVW� ��

0
PD[LPXP GDWD OHQJWK� �

PHPRU\ DUHDV
FRPSDULQJ�WUDQVIHUULQJ� ��
GHVLJQDWLQJ DGGUHVVHV� ��� ��
UHDGLQJ� ��� ��� ��
UHDGLQJ FRQWHQWV� ��
UHDGLQJ FRQWHQWV RI 0HPRU\ $UHD ZRUGV� ��
WUDQVIHUULQJ GDWD� ��
ZULWLQJ� ��� ��� ��

0HPRU\ &DUGV� IRUPDWWLQJ� ��
PHVVDJH VHUYLFH� �
PHVVDJHV� ��
FOHDULQJ� ��
UHDGLQJ� ��� ��

PRGHO QXPEHUV
%$6,& 8QLWV� ���
3HUVRQDO &RPSXWHU 8QLW� ��
UHDGLQJ� ��
UHDGLQJ PRGHO QXPEHUV RI VSHFLILHG 8QLWV� ��
UHDGLQJ 3& PRGHO QXPEHU� ��� ��

1
QDPHV� 6<60$& 1(7 /LQN 8QLWV
GHOHWLQJ� ��
UHDGLQJ� ��
VHWWLQJ� ��

QHWZRUN OHYHOV� �
QHWZRUNV� �
GLIIHUHQFHV� �
UHDGLQJ QHWZRUN VWDWXV� ��

QRGH QXPEHU� �
QRGHV� PD[LPXP QXPEHU� �
QRQ�IDWDO HUURU GDWD� ��� ��

3
3DUDPHWHU $UHDV
FOHDULQJ� ��
FRPSDULQJ�WUDQVIHUULQJ� ��
UHDGLQJ� ��
ZULWLQJ� ��

SDUDPHWHUV� �
3&
DERUWLQJ FXUUHQW SURFHVV� ��
FKDQJLQJ WR 352*5$0 PRGH� ��� ��
FKDQJLQJ WR 581 PRGH� ��� ��
3& PHPRU\ DGGUHVV� 6HH0HPRU\ $UHDV
3& PHPRU\ DGGUHVVHV� 6HH0HPRU\ $UHDV
UHDGLQJ� ��
UHDGLQJ FRQWUROOHU GDWD� ��
UHDGLQJ FRQWUROOHU VWDWXV� ��� ��
UHDGLQJ F\FOH WLPH� ��
UHDGLQJ GDWD� ��
UHDGLQJ VWDWXV� ��

3& PRGHV� ��� ��
3& VWDWXV� ��� ��� ��
3HUVRQDO &RPSXWHU 8QLW� UHDGLQJ FRQWUROOHU GDWD� ��
SURJUDP
FOHDULQJ� ��
FOHDULQJ SURWHFWLRQ RI WKH SURJUDP DUHD� ��
FRPSDULQJ�WUDQVIHUULQJ� ��
SURWHFWLQJ WKH SURJUDP DUHD� ��
UHDGLQJ� ��� ��
ZULWLQJ� ��
ZULWLQJ WR SURJUDP DUHD ZRUGV� ��
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UHVSRQVH EORFN� 6HH EORFN
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PD[LPXP QXPEHU RI FKDUDFWHUV� �
PD[LPXP VL]H� ��

569� �

6
6$�� �
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VHUYLFH ,'� �

6,'� �

61$� �

VRXUFH QHWZRUN DGGUHVV� �

VRXUFH QRGH QXPEHU� �

VRXUFH XQLW DGGUHVV� �

6<60$& /,1. 6\VWHPV� FRPPXQLFDWLRQV� ��

6<60$& 1(7 /LQN 8QLWV
GHOHWLQJ QDPHV� ��
UHDGLQJ FRQWUROOHU GDWD� ��
UHDGLQJ FRQWUROOHU VWDWXV� ��
UHDGLQJ QDPHV� ��
UHVHWWLQJ� ��
VHWWLQJ QDPHV� ��

6<60$& 1(7 6\VWHPV� FRPPXQLFDWLRQV� ��

7 9
WHUPLQDWRU� �

WHVW� ORRS EDFN� ��

WLPHUV
FKDQJLQJ 39� ��� ��� ��
UHDGLQJ &RPSOHWLRQ )ODJ VWDWXV� ��� ��� ��
UHDGLQJ 39� ��� ��� ��� ��

XQLW DGGUHVVHV� �

XQLW QXPEHU� �

8QLWV� UHDGLQJ WKH PRGHO QXPEHUV RI FRQQHFWHG 8QLWV�
��

YROXPH ODEHOV� ��
FUHDWLQJ�GHOHWLQJ� ��
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Revision History

A manual revision code appears as a suffix to the catalog number on the front cover of the manual.

Cat. No. W227-E1-2

Revision code

The following table outlines the changes made to the manual during each revision. Page numbers refer to the
previous version.

Revision code Date Revised content

1 June 1993 Original production

2 June 2001 Page 8:  ”Hexadecimal” changed to ”BCD” in node number description.

Page 13:  Model numbers updated.
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