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1RWLFH�
20521 SURGXFWV DUH PDQXIDFWXUHG IRU XVH DFFRUGLQJ WR SURSHU SURFHGXUHV E\ D TXDOLILHG RSHUDWRU
DQG RQO\ IRU WKH SXUSRVHV GHVFULEHG LQ WKLV PDQXDO�

7KH IROORZLQJ FRQYHQWLRQV DUH XVHG WR LQGLFDWH DQG FODVVLI\ ZDUQLQJV LQ WKLV PDQXDO� $OZD\V KHHG WKH
LQIRUPDWLRQ SURYLGHG ZLWK WKHP�

&DXWLRQ ,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG UHVXOW LQ PLQRU LQMXU\ RU GDPDJH
WR WKH SURGXFW�

'$1*(5� ,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG UHVXOW LQ ORVV RI OLIH RU VHULRXV
LQMXU\�

20521 3URGXFW 5HIHUHQFHV
$OO 20521 SURGXFWV DUH FDSLWDOL]HG LQ WKLV PDQXDO� 7KH ZRUG ´8QLWµ LV DOVR FDSLWDOL]HG ZKHQ LW UHIHUV
WR DQ 20521 SURGXFW� UHJDUGOHVV RI ZKHWKHU RU QRW LW DSSHDUV LQ WKH SURSHU QDPH RI WKH SURGXFW�

7KH DEEUHYLDWLRQ ´&K�µ ZKLFK DSSHDUV LQ VRPH GLVSOD\V DQG RQ VRPH 20521 SURGXFWV� RIWHQ PHDQV
´ZRUGµ DQG LV DEEUHYLDWHG ´:Gµ LQ GRFXPHQWDWLRQ LQ WKLV VHQVH�

7KH DEEUHYLDWLRQ ´3&µ PHDQV 3URJUDPPDEOH &RQWUROOHU DQG LV QRW XVHG DV DQ DEEUHYLDWLRQ IRU DQ\�
WKLQJ HOVH�

9LVXDO $LGV
7KH IROORZLQJ KHDGLQJV DSSHDU LQ WKH OHIW FROXPQ RI WKH PDQXDO WR KHOS \RX ORFDWH GLIIHUHQW W\SHV RI
LQIRUPDWLRQ�

1RWH ,QGLFDWHV LQIRUPDWLRQ RI SDUWLFXODU LQWHUHVW IRU HIILFLHQW DQG FRQYHQLHQW RSHUDWLRQ
RI WKH SURGXFW�

�� �� ���� �� ,QGLFDWHV OLVWV RI RQH VRUW RU DQRWKHU� VXFK DV SURFHGXUHV� FKHFNOLVWV� HWF�

» 20521� ����
$OO ULJKWV UHVHUYHG� 1R SDUW RI WKLV SXEOLFDWLRQ PD\ EH UHSURGXFHG� VWRUHG LQ D UHWULHYDO V\VWHP� RU WUDQVPLWWHG� LQ DQ\
IRUP� RU E\ DQ\ PHDQV� PHFKDQLFDO� HOHFWURQLF� SKRWRFRS\LQJ� UHFRUGLQJ� RU RWKHUZLVH� ZLWKRXW WKH SULRU ZULWWHQ SHUPLV�
VLRQ RI 20521�

1R SDWHQW OLDELOLW\ LV DVVXPHG ZLWK UHVSHFW WR WKH XVH RI WKH LQIRUPDWLRQ FRQWDLQHG KHUHLQ� 0RUHRYHU� EHFDXVH 20521 LV
FRQVWDQWO\ VWULYLQJ WR LPSURYH LWV KLJK�TXDOLW\ SURGXFWV� WKH LQIRUPDWLRQ FRQWDLQHG LQ WKLV PDQXDO LV VXEMHFW WR FKDQJH
ZLWKRXW QRWLFH� (YHU\ SUHFDXWLRQ KDV EHHQ WDNHQ LQ WKH SUHSDUDWLRQ RI WKLV PDQXDO� 1HYHUWKHOHVV� 20521 DVVXPHV QR
UHVSRQVLELOLW\ IRU HUURUV RU RPLVVLRQV� 1HLWKHU LV DQ\ OLDELOLW\ DVVXPHG IRU GDPDJHV UHVXOWLQJ IURP WKH XVH RI WKH LQIRUPD�
WLRQ FRQWDLQHG LQ WKLV SXEOLFDWLRQ�
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$ERXW WKLV 0DQXDO�

7KLV PDQXDO GHVFULEHV WKH LQVWDOODWLRQ DQG RSHUDWLRQ RI WKH 6<6'5,9( �*�,9 ,QYHUWHU DQG LQFOXGHV WKH
VHFWLRQV GHVFULEHG EHORZ�

3OHDVH UHDG WKLV PDQXDO FRPSOHWHO\ DQG EH VXUH \RX XQGHUVWDQG WKH LQIRUPDWLRQ SURYLGH EHIRUH DWWHPSW�
LQJ WR LQVWDOO DQG RSHUDWLRQ WKH �*�,9�

6HFWLRQ � GHVFULEHV WKH IHDWXUHV DQG V\VWHP FRQILJXUDWLRQ RI WKH 6<6'5,9( �*�,9 ,QYHUWHU 8QLW DQG
H[SODLQV WKH VHWWLQJV QHFHVVDU\ IRU HDFK V\VWHP FRQILJXUDWLRQ�

6HFWLRQ � 7KLV VHFWLRQ GHVFULEHV WKH SURFHGXUHV IRU VHWWLQJ XS WKH ZLUHG 6<60$& %86 V\VWHP� VHWWLQJ
ZRUG QXPEHULQJ DQG SRZHULQJ XS WKH V\VWHP�

6HFWLRQ � 7KLV VHFWLRQ GHVFULEHV WKH SURFHGXUHV XVHG IRU VHWWLQJ XS WKH RSWLFDO 6<60$& %86 V\VWHP�
VHWWLQJ ZRUG QXPEHULQJ DQG SRZHULQJ XS WKH V\VWHP�

6HFWLRQ � 7KLV VHFWLRQV GHVFULEHV WKH 6<6'5,9( ,QYHUWHU·V GDWD FRPPXQLFDWLRQV IHDWXUHV� LQFOXGLQJ
GDWD VHWWLQJ RSWLRQV� PXOWLIXQFWLRQ FRPPDQG FDSDELOLWLHV DQG WKH UHODWLRQVKLS EHWZHHQ H[WHUQDO LQSXWV
DQG ERWK PDVWHU DQG RSHUDWLRQ UHIHUHQFHV�

6HFWLRQ � 7KLV VHFWLRQ GHVFULEHV KRZ WKH 6<6'5,9( 8QLW FRPPXQLFDWHV ZLWK 3&·V� SURJUDPPLQJ WR
UHDG DQG ZULWH GDWD DQG ZKDW SUHFDXWLRQV WR WDNH ZKHQ SHUIRUPLQJ WKHVH RSHUDWLRQV�

6HFWLRQ �7KLV VHFWLRQ GHVFULEHV WKH6<6'5,9(8QLW·V HUURU SURFHVVLQJ IHDWXUHVDQG KRZ WKH8QLW·V RSHU�
DWHV ZKHQ DQ HUURU RFFXUV�

6HFWLRQ � 7KLV VHFWLRQ SURYLGHV WKH XVHU ZLWK WKH GDWD FRGHV UHTXLUHG LQ RSHUDWLQJ WKH 6<6'5,9( ,QYHUW�
HU 8QLW�

6HFWLRQ �7KLV SURJUDPSURYLGHV SURJUDPPLQJ H[DPSOHV IRU WKH6<6'5,9( ,QYHUWHU 8QLW� 7ZRH[DPSOHV
DUH SURYLGHG� RQH IRU RSHUDWLRQV LQ ZKLFK RQH FRGH LV FKDQJHG DQG WKH VHFRQG IRU FDVHV LQ ZKLFK WZR RU
PRUH FRGHV PXVW EH FKDQJHG�
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9��W\SH ,QYHUWHUV :KHQ XVLQJ D JHQHUDO�SXUSRVH LQYHUWHU LQ FRQQHFWLRQ ZLWK D 6<60$& %86
:LUHG 6\VWHP RU D 6<60$& %86�� 2SWLFDO 6\VWHP� EH VXUH WR FKHFN ZKLFK
�*�,9 ,QYHUWHU PRGHO LV EHLQJ XVHG� 7KH RQO\ PRGHO WKDW FDQ EH PDGH WR FRP�
PXQLFDWH ZLWK 6<60$& &�&9�VHULHV 3URJUDPPDEOH &RQWUROOHUV E\ PHDQV RI
LQVWDOOLQJ DQ �*�,9�36,) RU �*�,9�36,* ,QWHUIDFH&DUG LV WKH9��W\SH ,QYHUWHU LQ
WKH 6<6'5,9( �*�,9 VHULHV�

�*�,9�$�����(9�
9�� 9HUVLRQ FDSDEOH RI FRPPXQLFDWLQJ

ZLWK 3& �RSWLRQDO FDUG UHTXLUHG�

(� (XURSHDQ VSHFLILFDWLRQV

EODQN� -DSDQHVH VSHFLILFDWLRQV

$SSOLFDEOH PD[LPXP PRWRU RXWSXW
���� ��� N:
���� ���� :
WR
���� �� N:

9ROWDJH
�� ��� 9
�� ��� 9

6SHFLILFDWLRQV
$� (QFORVHG ZDOO�PRXQWLQJ
%� 3DQHO�PRXQWLQJ
3� 2SWLRQ

,QYHUWHU

$EEUHYLDWLRQV 7KH IROORZLQJ DEEUHYLDWLRQV DUH XVHG LQ WKLV PDQXDO�

6<6'5,9( �*�,9� 6<6'5,9( �*�,9�VHULHV 9��W\SH *HQHUDO�SXUSRVH ,QYHUW�
HU

3&� 6<60$& &�&9�VHULHV 3URJUDPPDEOH &RQWUROOHU �QRW LQ�
FOXGLQJ &�VHULHVPRGHOV WKDW FDQQRW EH OLQNHGZLWK WKH 6<6�
0$& %86 6\VWHP�

36,*� �*�,9�36,* 6<60$& %86 �:LUHG� ,QWHUIDFH &DUG

36,)� �*�,9�36,) 6<60$& %86�� �2SWLFDO� ,QWHUIDFH &DUG

6Q�BB� 6\VWHP FRQVWDQW

&Q�BB� &RQWURO FRQVWDQW

$Q�BB� )UHTXHQF\ UHIHUHQFH FRQVWDQW

EQ�BB� &RQVWDQW WR FKDQJH GXULQJ RSHUDWLRQ

8Q�BB� 0RQLWRU GLVSOD\ FRQVWDQW

5HIHUHQFH 0DQXDOV

1DPH 0DQXDO 1R�

,QYHUWHU �*�,9 2SHUDWLRQ 0DQXDO ,����(���

,QYHUWHU �*�,9 ,QVWUXFWLRQ�,QVWDOODWLRQ 0DQXDO ,����(���

5HPRWH ,�2 8QLW 2SHUDWLRQ 0DQXDO :����(���

6<60$& %86�� 2SHUDWLRQ 0DQXDO :����(���



�

��� )HDWXUHV

7KH �*�,9�36,* �IRU 6<60$&%86� DQG WKH �*�,9�36,) �IRU 6<60$&%86���
DUH GHGLFDWHG FRPPXQLFDWLRQV LQWHUIDFH FDUGV ZKLFK PDNH LW SRVVLEOH IRU WKH
6<6'5,9( �*�,9 WR FRPPXQLFDWH ZLWK 6<60$& 3URJUDPPDEOH &RQWUROOHUV�
,QVWDOOLQJ RQH RI WKHVH LQWHUIDFH FDUGV LQ WKH 6<6'5,9( �*�,9 SHUPLWV D 3UR�
JUDPPDEOH &RQWUROOHU WR PRQLWRU 581�6723 DQG RSHUDWLQJ FRQGLWLRQV� DQG WR
PDNH FKDQJHV LQ VHW YDOXHV�

�*�,9�36,* :LUHG 6<60$&
%86 ,QWHUIDFH &DUG

�*�,9�36,) 2SWLFDO 6<60$&
%86�� ,QWHUIDFH &DUG

'HSHQGLQJ RQ \RXU V\VWHP UHTXLUHPHQWV� \RX FDQ VHOHFW HLWKHU D :LUHG 6<6�
0$& %86 RU 2SWLFDO 6<60$& %86�� 5HPRWH ,�2 6\VWHP IRU FRPPXQLFDWLRQV
ZLWK 6<60$& 3URJUDPPDEOH &RQWUROOHUV� :LUHG 6<60$& %86 XVHV D ��FRQ�
GXFWRU FDEOH WR VLPSOLI\ V\VWHP ZLULQJ� ZKHUHDV WKH 2SWLFDO 6<60$& %86��
XVHV ILEHU�RSWLF WHFKQRORJ\ WR IDFLOLWDWH KLJK�VSHHG FRPPXQLFDWLRQV RYHU H[�
WHQGHG GLVWDQFHV�

&RPPXQLFDWLRQV EHWZHHQ D 3URJUDPPDEOH &RQWUROOHU DQG WKH 6<6'5,9(
�*�,9 WDNH SODFH ZLWKLQ IRXU ZRUGV RI WKH 3&·V ,5 DUHD� VR QR VSHFLDO FRPPX�
QLFDWLRQV SURJUDP LV UHTXLUHG� )RU GDWD FRPPXQLFDWLRQV WR EH H[HFXWHG DXWR�
PDWLFDOO\� LW LV RQO\ QHFHVVDU\ WR VHW WKH GDWD DQG WKH FRGHV IRU UHDGLQJ DQG ZULW�
LQJ LQ WKH IL[HG GDWD DUHD�

6<60$& %86 :LUHG 5HPRWH ,�2 6\VWHPV FDQ EH XVHG ZLWK HLWKHU 6<60$&
&�VHULHV RU &9�VHULHV 3URJUDPPDEOH &RQWUROOHUV�
&�VHULHV� &���+� &���� &���� &����+� DQG &����+
&9�VHULHV� &9���DQG&9����6<60$&%86��2SWLFDO 5HPRWH ,�26\VWHPV

FDQ RQO\ EH XVHGZLWK 6<60$&&9�VHULHV 3URJUDPPDEOH&RQWURO�
OHUV �&9��� DQG &9������

)LIWHHQ NLQGV RI UHDGRXWV� LQFOXGLQJ GXULQJ RSHUDWLRQ� ]HUR VSHHG� DQG XS�WR IUH�
TXHQF\ VHWWLQJ� DUH SRVVLEOH IRU RSHUDWLQJ VWDWXV PRQLWRULQJ� ,Q DGGLWLRQ� RSHUDW�
LQJ FRQGLWLRQPRQLWRULQJ SURYLGHV D SLFWXUH RI ORDG VKLIW FRQGLWLRQV VXFK DV RXWSXW
IUHTXHQF\� RXWSXW FXUUHQW� DQG RXWSXW YROWDJH� 7KH FRQWHQWV RI WKH IRXU PRVW UH�
FHQW HUURU LWHPV DUH VDYHG LQ PHPRU\� WKXV IDFLOLWDWLQJ WURXEOHVKRRWLQJ DQG
FRUUHFWLRQ LQ WKH HYHQW WKDW DQ HUURU VKRXOG RFFXU�

&KRLFH RI &RPPXQLFDWLRQV
0HWKRGV

3URJUDP�OHVV 'DWD
([FKDQJH

&RPPXQLFDWLRQV ZLWK
6<60$& &�&9�VHULHV 3&V

$PSOH 0RQLWRULQJ
&DSDELOLW\

)HDWXUHV 6HFWLRQ ���



�

��� 6\VWHP &RQILJXUDWLRQ

����� 6<60$& %86 :LUHG 6\VWHP

:KHQ D 36,* ,QWHUIDFH &DUG LV LQVWDOOHG� WKH 6<6'5,9( �*�,9 FDQ FRPPXQL�
FDWH ZLWK 3URJUDPPDEOH &RQWUROOHUV WKURXJK ��ZLUH FDEOH�

0DVWHU

3URJUDPPDEOH &RQWUROOHU
�&38 5DFN RU ([SDQVLRQ
,�2 5DFN�

��FRQGXFWRU FDEOH �WRWDO OHQJWK ��� P�

3URJUDPPDEOH
7HUPLQDO

,�2 5HOD\
7HUPLQDO

9DOYH ZLUH�VDYLQJ
GHYLFH 6HQVRU &RQWUROOHU

�*�,9
��9��

�*�,9
��9��

1XPEHU RI &RQQHFWLEOH ,QYHUWHUV

6<60$& &38
5DFN

0DVWHU 1R� RI ,QYHUWHUV SHU
0DVWHU

1R� RI ,QYHUWHUV SHU
&38 5DFN

6<60$& %86 ,�2
SRLQWV SHU &38 5DFN

&���+ &���+�50��� � PD[� ��� ZRUGV� � PD[� ��� PD[� ��� ZRUGV�
��� WR ����

&��� &����50��� � PD[� ��� ZRUGV� � PD[� ��� PD[� ��� ZRUGV�

&��� � PD[� ��� ZRUGV� � PD[� ��� PD[� ��� ZRUGV�

&����+ �� PD[� �� 0DVWHUV� ����� PD[� ���� ZRUGV�

&����+

&����

&9��� � PD[� ��� PD[� ��� ZRUGV�

&9���� �� PD[� �� 0DVWHUV� ����� PD[� ��� ZRUGV�

1RWH $ VLQJOH 6<6'5,9( �*�,9 XVHV IRXU ZRUGV�

&RPPXQLFDWLRQV 6SHFLILFDWLRQV

,WHP 6SHFLILFDWLRQV

7UDQVPLVVLRQ SDWK ��FRQGXFWRU FDEOH �9&7)���� [ �& UHFRPPHQGHG�

7UDQVPLVVLRQ VSHHG ����� NESV

7UDQVPLVVLRQ GLVWDQFH ��� P �WRWDO�

&RPPXQLFDWLRQV PHWKRG 7ZR�ZLUH V\VWHP� KDOI GXSOH[

6\QFKURQL]DWLRQ PHWKRG 6WDUW�VWRS V\QFKURQL]DWLRQ

6\VWHP &RQILJXUDWLRQ 6HFWLRQ ���



�

����� 2SWLFDO 6<60$& %86�� 6\VWHP
:KHQ D 36,) ,QWHUIDFH &DUG LV LQVWDOOHG� WKH 6<6'5,9( �*�,9 FDQ FRPPXQL�
FDWH ZLWK &9��� DQG &9���� 3URJUDPPDEOH &RQWUROOHUV DW KLJK VSHHG RYHU
ORQJ GLVWDQFHV� WKURXJK DQ RSWLFDO ILEHU FDEOH�

&9����50��� 0DVWHU

2SWLFDO ILEHU FDEOH ��� NP RYHUDOO�
��� P EHWZHHQ 8QLWV�

6ODYH 5DFN �*URXS ��
�*�,9��9��
�*URXS ��

6<60$&
&9���
&9����

�*�,9��9��
�*URXS ��

1XPEHU RI ,QYHUWHU &RQQHFWLRQV

6<60$& &38
5DFN

0DVWHU 1R� RI ,QYHUWHUV
SHU &38 5DFN

1R� RI 6<60$& %86��
,�2 SRLQWV

&9��� &9����50��� �� PD[� ����� PD[� ��� ZRUGV�

&9���� �� PD[� ����� PD[� ���� ZRUGV�

1RWH �� $ VLQJOH 6<6'5,9( �*�,9 XVHV IRXU ZRUGV�

�� 7KH 6<6'5,9( �*�,9 LV WUHDWHG DV D *URXS � 6ODYH�

&RPPXQLFDWLRQV 6SHFLILFDWLRQV

,WHP 6SHFLILFDWLRQV

&RPPXQLFDWLRQV PHWKRG ��1 SROOLQJ�VHOHFWLRQ PHWKRG

6\QFKURQL]DWLRQ PHWKRG 6WDUW�VWRS V\QFKURQL]DWLRQ

7UDQVPLVVLRQ PHWKRG 7LPH�GLYLVLRQ PXOWLSOH� F\FOLF � HYHQW PHWKRG

7UDQVPLVVLRQ VSHHG ��� 0ESV

7UDQVPLVVLRQ GLVWDQFH %HWZHHQ 8QLWV� ��� P� RYHUDOO� �� NP

7RSRORJ\ 'DLV\ FKDLQ�ORRS

7UDQVPLVVLRQ PHGLXP ��ZLUH RSWLFDO ILEHU FDEOH �KDUG SODVWLF�FODG TXDUW]
ILEHU�

1R� RI FRQQHFWLQJ QRGHV �� PD[�

6LJQ PHWKRG 0DQFKHVWHU FRGLQJ

0RGXODWLRQ PHWKRG %DVH EDQG

(UURU FRQWURO V\VWHP &5&�&&,77

5$6 IXQFWLRQ 7UDQVPLVVLRQ SDWK GXSOLFDWLRQ� GRXEOH DGGUHVV
FKHFN

7UDQVPLVVLRQ FRQWHQWV &\FOLF� ��� ZRUGV PD[�
(YHQW� ��� E\WHV PD[�

6\VWHP &RQILJXUDWLRQ 6HFWLRQ ���



�

��� 6<6'5,9( �*�,9��9���W\SH

����� 6HWWLQJ )XQFWLRQ $GGLWLRQV
7KH 6<6'5,9( �*�,9��9���W\SH KDV WKH DGGLWLRQDO SDUDPHWHUV VKRZQ EHORZ
IRU 6<60$& %86 DQG 6<60$& %86�� FRPPXQLFDWLRQV� ,QYHUWHUV RWKHU WKDQ
WKH ��9���W\SH FDQQRW FRPPXQLFDWH WKURXJK 6<60$& %86 DQG 6<60$&
%86���

6HWWLQJ 'DWD $GGLWLRQV
'DWD QR� 'DWD QDPH %LW QR� 6HWWLQJ

'DWD
)XQFWLRQ ,QLWLDO VHW�

WLQJ
�+(;�

5HIHUHQFH

6Q��� 581 0RGH 6HOHF�
WLRQ

�VW ELW � 2SHUDWHV E\ RSWLRQ FDUG IUHTXHQ�
F\ UHIHUHQFHV �ZKHQ RSWLRQDO FDUG
LV LQVWDOOHG��

� ������ 6HFWLRQ ���

� 2SHUDWHV E\ LQYHUWHU IUHTXHQF\
UHIHUHQFHV�

�QG ELW � 2SHUDWHV E\ RSWLRQ FDUG IUHTXHQ�
F\ UHIHUHQFHV �ZKHQ RSWLRQDO FDUG
LV LQVWDOOHG��

6HFWLRQ ���

� 2SHUDWHV E\ LQYHUWHU IUHTXHQF\
UHIHUHQFHV�

�UG ELW 7UDQVPLVVLRQ HUURU SURFHVVLQJ VHOHFWLRQ
�ZKHQ RSWLRQ FDUG LV LQVWDOOHG��
��� 5DPS VWRS �GHFHOHUDWLRQ WLPH �� EQ����

6HFWLRQ ���

�WK ELW

��� 5DPS VWRS �GHFHOHUDWLRQ WLPH �� EQ ���
��� &RDVWLQJ VWRS
��� 5DPS VWRS �GHFHOHUDWLRQ WLPH �� EQ����
��� 2SHUDWLRQ FRQWLQXHG

&RPPXQLFDWLRQ &RPPDQG $GGLWLRQV
)UHTXHQF\ 5HIHUHQFHV

'DWD &RGH 'DWD 5HIHUHQFH

5HDG
�+(;�

:ULWH
�+(;�

'DWD QDPH 6HWWLQJ
XQLW

6HWWLQJ UDQJH ,QLWLDO
YDOXH

6HWWLQJ
UDQJH LQSXW

GDWD

,QLWLDO
VHW�
WLQJ
�+(;�

�� (� )UHTXHQF\ UHIHUHQFH ���� +] ���� WR ������ ���� ���� WR �&�� ���� 6HFWLRQ ���

(� )UHTXHQF\ UHIHUHQFH
�ZLGWK�

���� +] ���� WR ������ ���� ���� WR �&�� ����

7KH GDWD FRGH VHWV WKH IUHTXHQF\ GLUHFWO\ IURP D 3URJUDPPDEOH &RQWUROOHU� )RU
ZULWLQJ IUHTXHQF\ UHIHUHQFHV� LW LV QRW QHFHVVDU\ WR ZULWH DQ (17(5 FRPPDQG�
$Q�BB LV XVHG IRU PXOWL�VSHHG RSHUDWLRQV DFFRUGLQJ WR PXOWL�VWHS VSHHG FRP�
PDQGV�

(17(5 &RPPDQG
'DWD &RGH 'DWD 5HIHUHQFH

5HDG
�+(;�

:ULWH
�+(;�

'DWD QDPH 'DWD UDQJH 'DWD UDQJH �+(;
FRQYHUVLRQ�

��� )' (17(5 FRPPDQG ���� ���� 6HFWLRQ ���
6HFWLRQ ���

:KHQ VHWWLQJ RU PRGLI\LQJ LQYHUWHU FRQVWDQWV 6Q�BB� &Q�BB� $Q�BB� DQG EQ�BB E\
PHDQV RI ZULWH SURFHVVLQJ� EH VXUH WR DGG WKH (17(5FRPPDQG GDWD DW WKH HQG�

6<6'5,9( �*�,9��9���W\SH 6HFWLRQ ���



�

0RQLWRULQJ 2SHUDWLRQV

'DWD &RGH 'DWD 5HIHUHQFH

5HDG
�+(;�

:ULWH
�+(;�

'DWD QDPH 'DWD UDQJH 'HVFULSWLRQ

�� ��� ,QYHUWHU 6WDWXV ���ELW GDWD �*�,9 RSHUDWLQJ VWDWXV �RSHUDWLQJ� ]HUR VSHHG� HWF��
FDQ EH PRQLWRUHG WKURXJK ELW 21�2)) VWDWXV�

6HFWLRQ ���
6HFWLRQ ���
6HFWLRQ � �

�� ��� (UURU &RQWHQW ���ELW GDWD �� [
� ELWV�

7KH FRQWHQW RI WKH SDVW IRXU �*�,9 HUURUV
�RYHU�FXUUHQW� RYHU�YROWDJH� HWF�� FDQ EH PRQLWRUHG�

6HFWLRQ ���
6HFWLRQ ���

�� ��� 'DWD /LQN
6WDWXV

���ELW GDWD 7KH HUURU FRQWHQW RI FRPPXQLFDWLRQ GDWD FDQ EH
PRQLWRUHG WKURXJK ELW 21�2)) VWDWXV�

)UHTXHQF\� FXUUHQW� HWF�� FDQ EH PRQLWRUHG E\ 8Q�BB�

����� 'LVSOD\ )XQFWLRQ $GGLWLRQV

,I DQ WUDQVPLVVLRQ HUURU VKRXOG RFFXU GXULQJ 6<60$& %86 RU 6<60$& %86��
FRPPXQLFDWLRQV� WKH GLVSOD\ RQ WKH 'LJLWDO 2SHUDWRU ZLOO EH DV VKRZQ EHORZ�

(UURU ORFDWLRQ ,QWHUIDFH FDUG HUURU

(UURU GLVSOD\6<60$&

'LVSOD\ 1DPH &RQWHQWV

Hï�� �(���� 7UDQVPLVVLRQ 3DWK (UURU 7KHUH LV DQ HUURU LQ WKH WUDQVPLVVLRQ SDWK� &KHFN WKH WUDQVPLVVLRQ SDWK�

Hï�� �(���� ,QWHUIDFH &DUG (UURU 7KHUH LV DQ HUURU LQ WKH LQWHUIDFH FDUG� 7XUQ RII WKH SRZHU WR WKH
6<6'5,9( �*�,9� DQG WKHQ WXUQ LW RQ DJDLQ� ,I WKH HUURU SHUVLVWV� UHSODFH
WKH FDUG�

)URP WKH WLPH WKDW 6<60$& %86 RU 6<60$& %86�� FRPPXQLFDWLRQV EHJLQV
XQWLO WKH WLPH WKDW WKH GDWD LV VXFFHVVIXOO\ WUDQVPLWWHG� WKH GLVSOD\ RQ WKH 'LJLWDO
2SHUDWRU ZLOO EH DV VKRZQ EHORZ�

'LVSOD\ 1DPH &RQWHQWV

FDOO �&$//� &RPPXQLFDWLRQ 'DWD
&RGH :DLWLQJ

$IWHU WKH LQWHUIDFH FDUG KDV EHHQ LQVWDOOHG DQG WKH 6<6'5,9( �*�,9
KDV EHHQ SRZHUHG XS� WKH �*�,9 ZLOO GLVSOD\ ´&$//µ DQG JR WR ZDLWLQJ
VWDWXV LI HLWKHU RI WKH IROORZLQJ FRQGLWLRQV DSSOLHV�
�� 7UDQVPLVVLRQ KDV QRW RFFXUUHG�
�� 7KHUH LV D WUDQVPLVVLRQ HUURU� DQG WKH GDWD FRGH KDV QRW EHHQ
WUDQVPLWWHG�

1RWH �� ,I 6Q���  [[�� �RSHUDWLRQ E\ LQYHUWHU IUHTXHQF\ RU RSHUDWLRQ UHIHUHQFH��
&$// ZLOO QRW EH GLVSOD\HG�

�� ,I RQO\ WKH RSHUDWLRQ UHIHUHQFH ELWV RI ZRUG Q �ELWV �� WR ��� WXUQ21 DQG2))�
WKH &$// GLVSOD\ ZLOO QRW EH FOHDUHG�

'LVSOD\V 'XULQJ
7UDQVPLVVLRQ (UURUV

'LVSOD\ :KLOH :DLWLQJ IRU
&RPPXQLFDWLRQ 'DWD &RGH

6<6'5,9( �*�,9��9���W\SH 6HFWLRQ ���



�

��� 0RGLI\LQJ 'DWD ZLWK WKH 'LJLWDO 2SHUDWRU
,W LV SRVVLEOH WR PRGLI\ GDWD ZLWK WKH 'LJLWDO 2SHUDWRU ZKHQ WKH 6<6'5,9(
�*�,9 LV XVHG IRU 6<60$& %86 RU 6<60$& %86�� FRPPXQLFDWLRQV�

�*�,9��9��

0DVWHU

6<60$&
&38 5DFN

:LUHG 6<60$& %86 RU 2SWLFDO 6<60$& %86��

'LJLWDO 2SHUDWRU

1RWH �� 'R QRW PRGLI\ GDWD ZLWK WKH 'LJLWDO 2SHUDWRU ZKLOH GDWD LV EHLQJ ZULWWHQ RU
UHDG E\ PHDQV RI FRPPXQLFDWLRQV�

�� $IWHU PRGLI\LQJ GDWD ZLWK WKH 'LJLWDO 2SHUDWRU� EH VXUH WR SXW WKH 6<6'5,9(
�*�,9 LQ '5,9( 0RGH� ,W FDQQRW RSHUDWH LQ 35*0 �3URJUDP� 0RGH�

0RGLI\LQJ 'DWD ZLWK WKH 'LJLWDO 2SHUDWRU 6HFWLRQ ���



�

6(&7,21 �
:LUHG 6<60$& %86 6\VWHP 6HWXS

7KLV VHFWLRQ GHVFULEHV WKH SURFHGXUHV IRU VHWWLQJ XS WKHZLUHG 6<60$&%86 V\VWHP� VHWWLQJZRUG QXPEHULQJ DQG SRZHULQJ
XS WKH V\VWHP�

��� 1RPHQFODWXUH DQG 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6HWWLQJ :RUG 1XPEHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 6\VWHP &RQILJXUDWLRQ ([DPSOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6ZLWFKHV DQG :RUGV 2FFXSLHG 5HODWLRQVKLS ��� � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� :RUG 1XPEHU 6HWWLQJ ([DPSOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� ,QVWDOODWLRQ DQG :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QVWDOOLQJ DQG 0RXQWLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QWHUQDO :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6\VWHP :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 3URFHGXUH IRU 3RZHULQJ 8S ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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581 �JUHHQ� /LW /LW ZKHQ SRZHU LV RQ DQG 3& LV LQ 581 RU 0RQLWRU 0RGH�

1RW OLW 7UDQVPLVVLRQ HUURU RU ZKHQ 3& LV LQ 3URJUDP 0RGH�

7�5 (55
7UDQVPLWWLQJ�(UURU �UHG�
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'LJLWDO 2SHUDWRU GLVSOD\

FDOO GLVSOD\HG� �:DLWLQJ IRU
FRPPXQLFDWLRQV GDWD FRGH��

I����� GLVSOD\HG�
�5HDG\ IRU RSHUDWLRQ��

,QYHUWHU 0RGH
'ULYH

3URFHGXUH IRU 3RZHULQJ 8S 6HFWLRQ ���



��

6(&7,21 �
2SWLFDO 6<60$& %86 6\VWHP�� 6HWXS

7KLV VHFWLRQ GHVFULEHV WKH SURFHGXUHV XVHG IRU VHWWLQJ XS WKH RSWLFDO 6<60$& %86 V\VWHP� VHWWLQJ ZRUG QXPEHULQJ DQG
SRZHULQJ XS WKH V\VWHP�

��� 1RPHQFODWXUH DQG 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6HWWLQJ :RUG 1XPEHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 1XPEHU RI &RQQHFWDEOH ,QYHUWHUV �IRU &9�6HULHV� ��� � � � � � � � � � � � � � � � � � � � � � � �
����� &9�6HULHV ,�2 3RLQWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� $GGUHVV 1XPEHUV DQG 2FFXSLHG :RUGV 5HODWLRQVKLS ��� � � � � � � � � � � � � � � � � � � � �
����� &9����&9���� :RUG 6HWWLQJ ([DPSOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� ,QVWDOODWLRQ DQG :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QVWDOOLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QWHUQDO :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6\VWHP :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 3RZHULQJ 8S ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� 1RPHQFODWXUH DQG 6HWWLQJV

1RPHQFODWXUH

$GGUHVV QXPEHU
VHWWLQJ VZLWFK

2SWLFDO FRQQHFWRU

2SHUDWLRQ LQGLFDWRU

2SHUDWLRQ ,QGLFDWRUV

,QGLFDWRU 1DPH 6WDWXV 0HDQLQJ

351 �JUHHQ� +RVW 8VHU 0RQLWRU /LW 7UDQVPLVVLRQ LV QRUPDO DQG WKH 3& LV LQ 581 RU 0RQLWRU 0RGH�

1RW OLW 7KHUH LV D WUDQVPLVVLRQ HUURU RU WKH 3& LV LQ 3URJUDP 0RGH�

(57 �UHG� 7UDQVPLVVLRQ (UURU
0RQLWRU

/LW 7KHUH LV D WUDQVPLVVLRQ HUURU�
0RQLWRU

1RW OLW 7UDQVPLVVLRQ LV QRUPDO�

6' �RUDQJH� 7UDQVPLW 'DWD 0RQL�
WRU

/LW 5HVLGHQW GDWD LV EHLQJ WUDQVPLWWHG�
WRU

1RW OLW 5HVLGHQW GDWD WUDQVPLVVLRQ KDV VWRSSHG�

&' �RUDQJH� 5HFHLYH 'DWD 0RQL�
WRU

/LW 'DWD LV EHLQJ UHFHLYHG�
WRU

1RW OLW 'DWD UHFHSWLRQ KDV VWRSSHG�

7�5 �RUDQJH� 'DWD 7UDQVPLVVLRQ
6WDWXV 0RQLWRU

/LW 'DWD WUDQVPLVVLRQ RU UHFHSWLRQ LV EHLQJ H[HFXWHG�
6WDWXV 0RQLWRU

1RW OLW 'DWD WUDQVPLVVLRQ RU UHFHSWLRQ LV VWRSSHG RU ILQLVKHG�

$GGUHVV QXPEHUV DUH VHW LQ RUGHU� IURP QR�V �� WR ��� ZLWK D ��GLJLW %&' URWDU\
VZLWFK� 6HW WKH DGGUHVVHV VXFK WKDW WKH QXPEHUV GR QRW RYHUODS�

��� 6HWWLQJ :RUG 1XPEHUV

����� 1XPEHU RI &RQQHFWDEOH ,QYHUWHUV �IRU &9�6HULHV�
,Q WKH &9��� DQG &9����� ,�2 ELWV� 6<60$& %86�� UHPRWH ,�2 ELWV� DQG 6<6�
0$& %86 UHPRWH ,�2 ELWV DUH DOO DOORFDWHG LQGHSHQGHQWO\� :KHQ ERWK 2SWLFDO
6<60$& %86�� DQG :LUHG 6<60$& %86 FRPPXQLFDWLRQV DUH XVHG VLPXOWD�
QHRXVO\ ZLWK WKH &9����� WKH PD[LPXP WRWDO QXPEHU RI ,QYHUWHUV WKDW FDQ EH
FRQQHFWHG LV ���

$GGUHVV 1XPEHU 6HWWLQJ
6ZLWFK

6HWWLQJ :RUG 1XPEHUV 6HFWLRQ ���



��

6\VWHP &RQILJXUDWLRQ

&9����
&38 5DFN

�*�,9��9��

�� 8QLWV PD[�

� 8QLWV PD[�

� 8QLWV PD[�

2SWLFDO 6<60$& %86��

:LUHG 6<60$& %86

:LUHG 6<60$& %86

&����50���

&����50���

�*�,9��9��

�*�,9��9��

����� &9�6HULHV ,�2 3RLQWV

�:RUGV ���� WR
�����

����� PD[�

����� PD[� ����� PD[�

��� PD[� ����� PD[�

��� PD[�

&9����

&38 5DFN ,�2 3URFHVVLQJ 3RLQWV

���

���

���

7RWDO QXPEHU RI ,�2 SRLQWV IRU 8QLWV PRXQWHG WR
&38 5DFNV� ([SDQVLRQ &38 5DFNV� DQG ([�
SDQVLRQ ,�2 5DFNV�

7RWDO QXPEHU RI ,�2 SRLQWV IRU 6<60$& %86��
6ODYH 5DFNV�

7RWDO QXPEHU RI ,�2 SRLQWV IRU 6<60$& %86
6ODYH 5DFNV�

&9���

�:RUGV ���� WR
�����

�:RUGV ���� WR
�����

�:RUGV ���� WR
�����

�:RUGV ���� WR
�����

�:RUGV ���� WR
�����

����� $GGUHVV 1XPEHUV DQG 2FFXSLHG :RUGV 5HODWLRQVKLS
,Q WKH 6<60$&%86��5HPRWH ,�25HOD\ $UHD RI &9��� DQG &9����3URJUDP�
PDEOH &RQWUROOHUV� HDFK0DVWHU �0DVWHUV QRV� � WR �� LV DOORFDWHG ���ZRUGV� EH�
JLQQLQJ ZLWK ZRUG ���� DV WKH GHIDXOW LQLWLDO YDOXH�

0DVWHU DGGUHVV *URXS � *URXS � *URXS �

50� ���� WR ���� ���� WR ���� ���� WR ����

50� ���� WR ���� ���� WR ���� ���� WR ����

50� ���� WR ���� ���� WR ���� ���� WR ����

50� ���� WR ���� ���� WR ���� ���� WR ����

)RU WKH &9���� DGGUHVVHV DUH RQO\ DOORFDWHG IRU 0DVWHUV QRV� � DQG � �ZRUGV
���� WR ������ )RU WKH &9����� DGGUHVVHV DUH DOORFDWHG IRU 0DVWHUV QRV� � WR �
�ZRUGV ���� WR ������
7KH 6<6'5,9( �*�,9 LV FODVVLILHG DV D *URXS � 6ODYH� DQG RFFXSLHV IRXU
ZRUGV�0DVWHU DGGUHVVHV DUH DOORFDWHG DXWRPDWLFDOO\� DW WKH WLPH RI ,�2 WDEOH FUH�

6HWWLQJ :RUG 1XPEHUV 6HFWLRQ ���



��

DWLRQ RU ,�2 WDEOH HGLWLQJ� LQ WKH RUGHU LQ ZKLFK WKH 8QLW QXPEHUV KDYH EHHQ VHW
ZLWK WKH VZLWFKHV RQ WKH 0DVWHUV� L�H�� LQ RUGHU IURP QRV� � WR��� *URXS � DQG
*URXS � 6ODYHV DUH DOORFDWHG ZRUGV LQ RUGHU� DFFRUGLQJ WR WKH DGGUHVV QXPEHUV
WKDW KDYH EHHQ VHW RQ HDFK 6ODYH� EHJLQQLQJ ZLWK WKH ILUVW ZRUG UHVHUYHG IRU WKDW
JURXS�

����� &9����&9���� :RUG 6HWWLQJ ([DPSOH

:G �

:G �

:G �� �

:G �

:G �

:G ���� ���

:G ���

:G ���

:G �

:G �

:G �

:G ���

:G ���� ���

:G ���

�*�,9
��9��

�*�,9
��9��

�*�,9
��9��

�*�,9
��9��

8QLW ��

&38 5DFN

50 50�

50�50

6ODYH 5DFN �*URXS ��

6ODYH
DGGUHVV �

$GGUHVV QR� �
:G ��� WR ���

$GGUHVV QR� �
:G ��� WR ���

$GGUHVV QR� �
:G ��� WR ���

([SDQVLRQ
&38 5DFN

$GGUHVV QR� �
:G ��� WR ���

�� SWV�

�� SWV�

�� SWV�

�� SWV�

�� SWV

�� SWV�

�� SWV�

�� SWV�

�� SWV�

�� SWV�

�� SWV�

�� SWV�

�� SWV�

�� SWV�

8QLW �� 6ODYH 5DFN �*URXS ��

��� ,QVWDOODWLRQ DQG :LULQJ
:KHQ LQVWDOOLQJ DQG ZLULQJ D 6<60$& %86 ,QWHUIDFH &DUG� EH VXUH WR ILUVW WXUQ
RII WKH SRZHU WR WKH 6<6'5,9( �*�,9 DQGZDLW IRU WKH&+$5*( ODPS WR WXUQ RII�

����� ,QVWDOOLQJ

0RXQWLQJ 3RVLWLRQ

&RQWURO FLUFXLW ERDUG

2SWLFDO 6<60$& %86��
,QWHUIDFH &DUG

0RQLWRU RSWLRQ FDUG

*URXQG ZLUH �JUHHQ�

&RQWURO WHUPLQDO

2SHUDWRU

0DLQ FLUFXLW WHUPLQDO

�&1

�&1

,QVWDOODWLRQ DQG :LULQJ 6HFWLRQ ���



��

0RXQWLQJ 0HWKRG 0RXQW WKH �&1 FRQQHFWRU RQ WKH ,QWHUIDFH &DUG WR WKH �&1 FRQQHFWRU ��� SLQV�
RQ WKH 6<6'5,9( �*�,9 VSHHG �IUHTXHQF\� FRPPDQG FDUG� +ROG WKH ,QWHUIDFH
&DUG LQ SRVLWLRQ RYHU WKH WZR RSWLRQ FDUG VXSSRUWV� DQG VQDS LW VHFXUHO\ LQWR
SODFH�

2SWLFDO 6<60$& %86�� ,QWHUIDFH &DUG

6XSSRUW PRXQWLQJ VFUHZV
�� VFUHZV�

�*�,9�3-923���
'LJLWDO 2SHUDWRU

&RQWURO FLUFXLW ERDUG

&RQQHFWRU
��&1�

2XWHU
WHUPLQDO

2SWLRQ FDUG VXSSRUWV �� SODFHV�

����� ,QWHUQDO :LULQJ

2SWLFDO 6<60$&
%86�� ,QWHUIDFH
&DUG

2SWLFDO FRQQHFWRU

2SWLFDO ILEHU
FDEOH

$FFHVVRU\ ILWWLQJ

2SHUDWRU

$FFHVVRU\ )LWWLQJV 'HSHQGLQJ RQ \RXU UHTXLUHPHQWV� \RX FDQ PRXQW WKH LQYHUWHU LQ WKH SDQHO RU
HOVHZKHUH DQG VHFXUH WKH RSWLFDO ILEHU FDEOH�

��

��

��

��

�� �LQ� PP�

,QVWDOODWLRQ DQG :LULQJ 6HFWLRQ ���



��

����� 6\VWHP :LULQJ
,Q D 6<60$& %86�� 6\VWHP� RSWLFDO ILEHU FDEOH FDQ EH XVHG IRU HLWKHU D GDLV\
FKDLQ RU ORRS FRQQHFWLRQ�

'DLV\ &KDLQ 0HWKRG 1RUPDO &LUFXLW 0RGH

&9��� 0DVWHU

�*�,9�36,)
,QWHUIDFH &DUG

�*�,9�36,)
,QWHUIDFH &DUG

6XE�FLUFXLW 0RGH

�*�,9�36,)
,QWHUIDFH &DUG

�*�,9�36,)
,QWHUIDFH &DUG

&9��� 0DVWHU

/RRS 6\VWHP

�*�,9�36,)
,QWHUIDFH &DUG

�*�,9�36,)
,QWHUIDFH &DUG

&9��� 0DVWHU

��� 3RZHULQJ 8S
�� �� ���� �� 7XUQ RQ WKH SRZHU WR WKH 6<6'5,9( �*�,9 DQG WKH RWKHU 6ODYHV�

�� 7XUQ RQ WKH SRZHU DW WKH &38 5DFN ZKHUH WKH 0DVWHU LV PRXQWHG�
�� &UHDWH WKH ,�2 WDEOH DW WKH 3URJUDPPDEOH &RQWUROOHU�
�� &RQILUP UHFHSWLRQ�

:KLOH WKH 6<6'5,9( �*�,9 LV ZDLWLQJ IRU ,QYHUWHU GDWD FRGHV� WKH 'LJLWDO
2SHUDWRU ZLOO GLVSOD\ &$//�
:KHQ WKH GDWD FRGHV DUH VXFFHVVIXOO\ UHFHLYHG� WKH GLVSOD\ZLOO FKDQJH IURP
&$// WR )������ WKH IUHTXHQF\ UHIHUHQFH GLVSOD\� DQG WKH 6<6'5,9(
�*�,9 ZLOO EH UHDG\ IRU RSHUDWLRQ�

3RZHULQJ 8S 6HFWLRQ ���



��

1RWH 6WDUW XS WKH6\VWHPZLWK WKH6<6'5,9(�*�,9 LQ'5,9(0RGH� 7KH6<6'5,9(
�*�,9 LV LQ '5,9( 0RGH ZKHQ LW LV SRZHUHG XS�

7XUQ RQ SRZHU WR 0DVWHU�

&UHDWH ,�2 WDEOH�
&9����50���

�*�,9��9�� ,QYHUWHU

7XUQ RQ SRZHU
WR 6ODYH�

&9����
([SDQVLRQ
&38 5DFN

2SWLFDO 6<60$& %86��

,QYHUWHU PRGH�
'5,9(

'LJLWDO 2SHUDWRU GLVSOD\

FDOO GLVSOD\HG� �:DLWLQJ IRU
FRPPXQLFDWLRQV GDWD FRGH��

I����� GLVSOD\HG� �5HDG\ IRU
RSHUDWLRQ��

3RZHULQJ 8S 6HFWLRQ ���



��

6(&7,21 �
'DWD 6HWWLQJ DQG 2SHUDWLRQ

7KLV VHFWLRQV GHVFULEHV WKH 6<6'5,9( ,QYHUWHU·V GDWD FRPPXQLFDWLRQV IHDWXUHV� LQFOXGLQJ GDWD VHWWLQJ RSWLRQV� PXOWLIXQF�
WLRQ FRPPDQG FDSDELOLWLHV DQG WKH UHODWLRQVKLS EHWZHHQ H[WHUQDO LQSXWV DQG ERWK PDVWHU DQG RSHUDWLRQ UHIHUHQFHV�

��� &RPPXQLFDWLQJ ZLWK 3&V ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� :RUGV 2FFXSLHG E\ 6<6'5,9( �*�,9 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD &RQWHQW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD :ULWLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD 5HDGLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� :RUG $OORFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0XOWL�IXQFWLRQ &RPPDQGV �0XOWL�IXQFWLRQ ,QSXWV� ��� � � � � � � � � � � � � � � � � � � � � � �
����� 0XOWL�IXQFWLRQ 2XWSXWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� ,QYHUWHU 2SHUDWLRQ 5HIHUHQFH DQG ([WHUQDO ,QSXWV 5HODWLRQVKLS ��� � � � � � � � � � � � � � � � � � � �
��� 0DVWHU )UHTXHQF\ 5HIHUHQFHV DQG ([WHUQDO ,QSXWV 5HODWLRQVKLS ��� � � � � � � � � � � � � � � � � � � �

����� 0XOWL�VWHS 6SHHG 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� &RPPXQLFDWLQJ ZLWK 3&V
7KLV VHFWLRQ ZLOO SURYLGH D JHQHUDO RXWOLQH RI FRPPXQLFDWLRQV EHWZHHQ WKH 6<6�
'5,9( �*�,9 DQG 6<60$& 3URJUDPPDEOH &RQWUROOHUV� )RU PRUH GHWDLOHG
LQVWUXFWLRQV� UHIHU WR VHFWLRQ � &RPPXQLFDWLQJ ZLWK 3&V DQG VHFWLRQ � 3URJUDP
([DPSOHV�

����� :RUGV 2FFXSLHG E\ 6<6'5,9( �*�,9
6<6'5,9( �*�,9��9�� ,QYHUWHUV DUH WUHDWHG DV *URXS � 6ODYHV LQ :LUHG 6<6�
0$&%86RU2SWLFDO 6<60$&%86��6\VWHPV� DQG RFFXS\ IRXU ,�2ZRUGV LQ WKH
3&�

,QSXW�2XWSXW :RUG
DGGUHVV

%LW QR�
DGGUHVV

�� WR �� �� WR ��

2XWSXW
3& WR 6<6'5,9(

Q ,QYHUWHU RSHUDWLRQ UHI�
HUHQFH

'DWD FRGH �VHWWLQJ�

Q�� :ULWH GDWD

,QSXW
6<6'5,9( WR 3&

Q�� ,QYHUWHU VWDWXV 'DWD FRGH �UHWXUQ�
6<6'5,9( WR 3&

Q�� 5HDG GDWD

:RUGV Q WR Q�� DUH VHW ZLWK WKH :RUG 1XPEHU 6HWWLQJ 6ZLWFK RQ WKH ,QWHUIDFH
&DUG�

����� 'DWD &RQWHQW
7KH 3& VHQGV FRPPDQGV WR WKH 6<6'5,9( �*�,9 E\ WXUQLQJ ELWV 21 DQG2))�

��

581�6723 �21� 5XQ� 2))� 6WRS�

):'�5(9 581 �21� 5HYHUVH� 2))� )RUZDUG�

([WHUQDO HUURU �(%�� ,QYHUWHU RXWSXW LQWHUUXSWLRQ� HUURU FRQWDFW RXWSXW 21

(UURU UHVHW �5(6(7�

0XOWL�IXQFWLRQ FRPPDQG � �,QLWLDO VHWWLQJ� 0XOWL�VWHS VSHHG FRPPDQG �� VHW E\ 6Q����

0XOWL�IXQFWLRQ FRPPDQG � �,QLWLDO VHWWLQJ� 0XOWL�VWHS VSHHG FRPPDQG �� VHW E\ 6Q����

0XOWL�IXQFWLRQ FRPPDQG � �,QLWLDO VHWWLQJ� -RJ IUHTXHQF\ UHIHUHQFH VHOHFW� VHW E\ 6Q����

0XOWL�IXQFWLRQ FRPPDQG � �,QLWLDO VHWWLQJ� ([WHUQDO EDVHEORFN FRPPDQG� VHW E\ 6Q����

������������Q

:RUG
DGGUHVV

%LW QR�

6<6'5,9( �*�,9 RSHUDWLQJ FRQGLWLRQV DUH VHQW WR WKH 3& E\ WKH 21�2)) VWD�
WXV RI ELWV�

�� ������������Q��

581�6723 �21� 5XQ� 2))� 6WRS�

):'�5(9 581 �21� 5HYHUVH� 2))� )RUZDUG�

,QYHUWHU RSHUDWLRQ UHDG\ �21� 5HDG\� 2))� 1RW UHDG\�

,QYHUWHU HUURU �21� (UURU� 2))� 1RUPDO�

'DWD VHWWLQJ HUURU �21� (UURU� 2))� 1RUPDO�

0XOWL�IXQFWLRQ FRQWDFW RXWSXW VHWWLQJ �,QLWLDO VHWWLQJ� 'XULQJ RSHUDWLRQ� VHW E\ 6Q����

0XOWL�IXQFWLRQ RXWSXW � �,QLWLDO VHWWLQJ� =HUR VSHHG� VHW E\ 6Q����

0XOWL�IXQFWLRQ RXWSXW � �,QLWLDO VHWWLQJ� 8S�WR IUHTXHQF\� VHW E\ 6Q����

:RUG
DGGUHVV

%LW QR�

,QYHUWHU 2SHUDWLRQ
5HIHUHQFH �3& WR
6<6'5,9(�

,QYHUWHU 6WDWXV �6<6'5,9(
WR 3&�

&RPPXQLFDWLQJ ZLWK 3&V 6HFWLRQ ���



��

����� 'DWD :ULWLQJ
6HW WKH GDWD FRGHV DQG WKH ZULWH GDWD WR EH VHQW IURP WKH 3& WR WKH 6<6'5,9(
�*�,9� 7KH GDWD FRGHV DQG WKH ZULWH GDWD DUH KDQGOHG LQ KH[DGHFLPDO�

:RUG DGGUHVV %LW QR�

�� WR �� �� WR ��

Q ,QYHUWHU RSHUDWLRQ UHIHUHQFH 'DWD FRGH

Q�� :ULWH GDWD

([DPSOH� 6HWWLQJ EQ��� �$FFHOHUDWLRQ 7LPH �� WR ��� 6HFRQGV

'DWD &RGH 'DWD QDPH 6HWWLQJ XQLW

5HDG
�+(;�

:ULWH
�+(;�

'DWD QR�

�� '� EQ��� $FFHOHUDWLRQ 7LPH � ��� V

:KHQ ��� VHFRQGV LV FRQYHUWHG WR KH[DGHFLPDO� WKH VHWWLQJ XQLW LV ��� VHFRQG�
7KHUHIRUH�

��� V  ��  ���

�� �+(;� VHW DV ZULWH GDWD

7UDQVPLVVLRQ 'DWD

Q

Q��

'�

����

:ULWH GDWD FRGH ´'�µ LV VHW LQ WKH ULJKWPRVW HLJKW ELWV�

:ULWH GDWD ´����µ LV VHW�

'�� '� '� '�

EQ��� ��� V LV ZULWWHQ WR $FFHOHUDWLRQ 7LPH ��

6<60$&

6<6'5,9(

'DWD LV VHW ZLWK D 3& LQVWUXFWLRQ VXFK DV 029�����

7UDQVPLVVLRQ

����� 'DWD 5HDGLQJ
6<6'5,9( �*�,9 GDWD DQG RSHUDWLQJ FRQGLWLRQV DUH UHDG DW WKH 3&� :KHQ WKH
GDWD FRGH �UHDG� DOORFDWHG IRU PRQLWRULQJ LV VHW LQ 7KH 3&·V ZRUG Q� ELWV �� WR ���
WKH 6<6'5,9( �*�,9 GDWD FRUUHVSRQGLQJ WR WKH UHDG GDWD FRGH LV RXWSXW WR
ZRUG Q�� LQ KH[DGHFLPDO�
([DPSOH� 5HDGLQJ WKH EQ��� �$FFHOHUDWLRQ 7LPH �� 6HW 9DOXH
,Q WKLV H[DPSOH� EQ��� GDWD FRGH �UHDG� �� LV VHW LQ ZRUG Q� ELWV �� WR ��� DQG WKH
VHW YDOXH IRU EQ��� LV WKHUHE\ UHDG LQWR ZRUG Q�� LQ KH[DGHFLPDO�

'�� '� '� '�

Q

Q��

Q��

Q��

'DWD FRGH

5HDG GDWD �+(;�

´����µ
�5HDG GDWD ��� V�

��� V

�*�,9

EQ��� GDWD FRGH �UHDG� ´��µ LV VHW LQ ZRUG Q E\ 029�����

7UDQVPLVVLRQ

7UDQVPLVVLRQ

EQ��� �$FFHOHUDWLRQ 7LPH ��
VHW YDOXH
��� V $ �� �+(;�

&RPPXQLFDWLQJ ZLWK 3&V 6HFWLRQ ���



��

'DWD 0RQLWRULQJ %\ VHWWLQJ WKH IROORZLQJ GDWD FRGHV �UHDG� LQWR ZRUG Q� ELWV �� WR ��� WKH FRUUH�
VSRQGLQJ GDWD YDOXHV FDQ EH PRQLWRUHG E\ ZRUG Q�� LQ KH[DGHFLPDO�

'�� '�

Q�� 0RQLWRU YDOXH �+(;�

'DWD &RGH 'DWD QDPH

5HDG
�+(;�

:ULWH
�+(;�

'DWD QR�

�& ��� 8Q��� )UHTXHQF\ UHIHUHQFH

�' ��� 8Q��� 2XWSXW IUHTXHQF\

�( ��� 8Q��� 2XWSXW FXUUHQW

�) ��� 8Q��� 2XWSXW YROWDJH

�� ��� 8Q��� '& YROWDJH �931�

�� ��� 8Q��� 2XWSXW SRZHU ���

�� ��� 8Q��� 0XOWL�IXQFWLRQ LQSXW WHUPLQDO VWDWXV

�� ��� 8Q��� 0XOWL�IXQFWLRQ RXWSXW WHUPLQDO VWDWXV

:KHQ GDWD FRGH �� LV VHW LQZRUG Q� ELWV �� WR ��� WKH ,QYHUWHU 6WDWXV0RGH LV UHDG
LQWR ZRUG Q���

'�� '�

Q�� ,QYHUWHU VWDWXV PRQLWRU

%LW QR� )XQFWLRQ

'� 'XULQJ RSHUDWLRQ

'� =HUR VSHHG

'� 8S�WR IUHTXHQF\ VHWWLQJ

'� 8S�WR GHVLUHG IUHTXHQF\ VHWWLQJ

'� )UHTXHQF\ GHWHFWLRQ �

'� )UHTXHQF\ GHWHFWLRQ �

'� ,QYHUWHU RSHUDWLRQ UHDG\

'� 'XULQJ XQGHUYROWDJH GHWHFWLRQ

'� 'XULQJ RXWSXW LQWHUUXSWLRQ

'� )UHTXHQF\ UHIHUHQFH PRGH

'�� 2SHUDWLRQ UHIHUHQFH PRGH

'�� 2YHU�WRUTXH GHWHFWLRQ

'�� 'XULQJ IUHTXHQF\ UHIHUHQFH ORVV

'�� &RQWURO UHVLVWDQFH GHILFLHQF\

'�� )DXOW

'�� ���

,QYHUWHU 6WDWXV 0RQLWRULQJ
�5HDG 'DWD &RGH ���

&RPPXQLFDWLQJ ZLWK 3&V 6HFWLRQ ���



��

:KHQ GDWD FRGH �� LV VHW LQ ZRUG Q� ELWV �� WR ��� WKH FRQWHQWV RI WKH IRXU PRVW
UHFHQW HUURUV DUH VHW LQ ZRUG Q��� LQ ��ELW XQLWV�

'��

Q��

'�� '�� '� '� '� '� '�

(DUOLHU HUURU �ILUVW RI IRXU�

(DUOLHU HUURU �VHFRQG RI IRXU�

(DUOLHU HUURU �WKLUG RI IRXU�

0RVW UHFHQW HUURU �ODVW RI IRXU�

,QYHUWHU (UURU LV UHDG ZKHQ ZRUG Q��� ELW �� WXUQV 21� DQG LW LV FOHDUHG ZKHQ (U�
URU 5HVHW LV H[HFXWHG�

'DWD &RQWHQW

���� 1R )DXOW

���� 2YHU�FXUUHQW �2&�

���� 2YHU�YROWDJH �29�

���� ,QYHUWHU RYHUORDG �2/��

���� ,QYHUWHU RYHUKHDWLQJ �2+�

���� ���

���� )XVH EUHDN �)8�

���� %UDNH WUDQVLVWRU IDXOW� 5HVLVWRU 2YHUKHDW

���� ([WHUQDO IDXOW �()[[�

���� &RQWURO FLUFXLW IDXOW �&3)[[�

���� 0RWRU RYHUORDG �2/��

���� ���

���� 3RZHU IDLOXUH �LQFOXGLQJ PRPHQWDU\ LQWHU�
UXSWLRQV� �89��

���� ���

���� ���

���� ���

(UURU &RQWHQW 0RQLWRU
�5HDG 'DWD &RGH ���

&RPPXQLFDWLQJ ZLWK 3&V 6HFWLRQ ���



��

:KHQ GDWD FRGH �� LV VHW LQ ZRUG Q� ELWV �� WR ��� WKH GDWD OLQN VWDWXV �WKH FRQWHQW
RI GDWD VHWWLQJ HUURUV� LV UHDG LQWR ZRUG Q���

'�� '�

Q�� 'DWD OLQN VWDWXV PRQLWRU

%LW QR� )XQFWLRQ

'� 'XULQJ GDWD ZULWH SURFHVVLQJ

'� :ULWH PRGH HUURU

'� 'DWD FRGH HUURU

'� 6HWWLQJ UDQJH HUURU $ �8S�GRZQ OLPLW HUURU�

'� 6HWWLQJ UDQJH HUURU % �$GMXVWPHQW HUURU�

'� 19�5$0 ZULWH HUURU

'� (17(5 FRPPDQG QRW UHFHLYHG

'� WR '�� ���

'DWD /LQN 6WDWXV 0RQLWRU
�5HDG 'DWD &RGH ���

&RPPXQLFDWLQJ ZLWK 3&V 6HFWLRQ ���



��

��� :RUG $OORFDWLRQ
,QSXW�2XWSXW :RUG

DGGUHVV
%LW QR� )XQFWLRQ

2XWSXW �3& WR
6<6'5,9(�

Q '� WR � 'DWD FRGH
6HWV GDWD FRGH IRU ZULWH RU UHDG GDWD�

'� 581�6723 �21� 5XQ� 2))� 6WRS�

'� ):'�5(9 581 �21� 5HYHUVH� 2))� )RUZDUG�

'�� ([WHUQDO HUURU �(%�

'�� (UURU 5HVHW �5(6(7�

'�� 0XOWL�IXQFWLRQ FRPPDQG � �,QLWLDO VHWWLQJ� 0XOWL�VWHS VSHHG FRPPDQG ��
VHW E\ 6Q���� �6HH QRWH ��

'�� 0XOWL�IXQFWLRQ FRPPDQG � �,QLWLDO VHWWLQJ� 0XOWL�VWHS VSHHG FRPPDQG ��
VHW E\ 6Q���� �6HH QRWH ��

'�� 0XOWL�IXQFWLRQ FRPPDQG � �,QLWLDO VHWWLQJ� -RJ IUHTXHQF\ UHIHUHQFH VHOHFW�
VHW E\ 6Q���� �6HH QRWH ��

'�� 0XOWL�IXQFWLRQ FRPPDQG � �,QLWLDO VHWWLQJ� ([WHUQDO EDVHEORFN FRPPDQG�
VHW E\ 6Q���� �6HH QRWH ��

Q�� '� WR �� :ULWH GDWD
6HWV ZULWH GDWD� 6HWWLQJ QRW UHTXLUHG IRU UHDG GDWD�

,QSXW �6<6�
'5,9( WR 3&�

Q�� '� WR � 'DWD FRGH
$ GDWD FRGH LGHQWLFDO WR WKDW ZKLFK LV VHW LQ ZRUG Q� ELWV �� WR ��� LV UH�
WXUQHG WR WKLV DUHD�

'� 'XULQJ RSHUDWLRQ �21� 2SHUDWLQJ� 2))� 6WRSSHG�

'� ):'�5(9 581 �21� 5HYHUVH� 2))� )RUZDUG�

'�� ,QYHUWHU RSHUDWLRQ UHDG\ �21� 5HDG\� 2))� 1RW UHDG\� �6HH QRWH ��

'�� ,QYHUWHU HUURU �21� (UURU� 2))� 1RUPDO�

'�� 'DWD VHWWLQJ HUURU �21� (UURU� 2))� 1RUPDO�

'�� 0XOWL�IXQFWLRQ FRQWDFW RXWSXW VHWWLQJ �,QLWLDO VHWWLQJ� 2SHUDWLQJ� VHW E\
6Q���� �6HH QRWH ��

'�� 0XOWL�IXQFWLRQ RXWSXW � �,QLWLDO VHWWLQJ� =HUR VSHHG� VHW E\ 6Q���� �6HH
QRWH ��

'�� 0XOWL�IXQFWLRQ RXWSXW � �,QLWLDO VHWWLQJ� 8S�WR IUHTXHQF\� VHW E\ 6Q����
�6HH QRWH ��

Q�� '� WR �� 5HDG GDWD
:KHQ UHDG LV H[HFXWHG� WKH GDWD LQ WKH GDWD FRGH LV UHDG�
:KHQ ZULWH LV H[HFXWHG� WKH FXUUHQW ZULWH GDWD LV UHWXUQHG�

1RWH �� )RU PXOWL�IXQFWLRQ FRPPDQGV � WR �� WKH IDFWRU\ VHWWLQJV DUH DV VKRZQ LQ WKH
WDEOH� 7KH FRQWHQWV RI WKHVH VHWWLQJV FDQ EH FKDQJHG E\ VHWWLQJ 6Q��� WR
6Q����

�� )RU WKHPXOWL�IXQFWLRQ RXWSXWV� WKH IDFWRU\ VHWWLQJV DUH DV VKRZQ LQ WKH WDEOH�
7KH FRQWHQWV RI WKHVH VHWWLQJV FDQ EH FKDQJHG E\ VHWWLQJ 6Q��� WR 6Q����

�� ,QYHUWHU 2SHUDWLRQ 5HDG\ �ZRUG Q��� ELW ���

7KH 6<6'5,9( �*�,9 XVHV WKLV ELW WR LQIRUP WKH 3& RI ZKHWKHU RU QRW LW LV
UHDG\ IRU RSHUDWLRQ� :KHQ WKLV ELW LV 2))� WKH 6<6'5,9( �*�,9 ZLOO QRW RS�
HUDWH HYHQ LI LW UHFHLYHV DQ RSHUDWLRQ FRPPDQG IURP WKH 3&� 7KLV ELW LV
WXUQHG 2)) ZKHQ WKH 6<6'5,9( �*�,9 LV SODFHG LQ 3URJUDP 0RGH E\ WKH
'LJLWDO 2SHUDWRU� RU XQWLO DQ (17(5 FRPPDQG LV UHFHLYHG DIWHU ZULWH LV
H[HFXWHG IRU HLWKHU V\VWHP FRQVWDQW 6Q RU FRQWURO FRQVWDQW &Q�

:RUG $OORFDWLRQ 6HFWLRQ ���



��

6Q� &Q (17(5 $Q� EQ (17(5

,QYHUWHU RSHUDWLRQ UHDG\
�Q��� ELW ���

0RGH FKDQJHG E\
'LJLWDO 2SHUDWRU�

&RQVWDQW ZULWWHQ E\
FRPPXQLFDWLRQV�

'5,9( 0RGH 35*0 0RGH '5,9( 0RGH

)UHTXHQF\
UHIHUHQFH

$Q� EQ� DQG IUHTXHQF\ UHIHUHQFHV FDQ EH ZULWWHQ HYHQ GXULQJ RSHUDWLRQ�

����� 0XOWL�IXQFWLRQ &RPPDQGV �0XOWL�IXQFWLRQ ,QSXWV�

)RU PXOWL�IXQFWLRQ FRPPDQGV � WR �� WKH IDFWRU\ VHWWLQJV DUH DV VKRZQ LQ WKH IRO�
ORZLQJ WDEOH� 7KH FRQWHQWV RI WKHVH VHWWLQJV FDQ EH FKDQJHG E\ VHWWLQJ 6Q��� WR
6Q����

:RUG
DGGUHVV

%LW QR� 1DPH 6<6'5,9(
WHUPLQDO QRV�

6Q�BB )DFWRU\ VHWWLQJ

Q '�� 0XOWL�IXQFWLRQ
FRPPDQG �

��� WR ���� 6Q��� ���� �0XOWL�VWHS VSHHG FRPPDQG ��

'�� 0XOWL�IXQFWLRQ
FRPPDQG �

��� WR ���� 6Q��� ���� �0XOWL�VWHS VSHHG FRPPDQG ��

'�� 0XOWL�IXQFWLRQ
FRPPDQG �

��� WR ���� 6Q��� ���� �-RJ IUHTXHQF\ UHIHUHQFH VHOHFW�

'�� 0XOWL�IXQFWLRQ
FRPPDQG �

��� WR ���� 6Q��� ���� �12�FRQWDFW H[WHUQDO EDVHEORFN
FRPPDQG�

0XOWL�IXQFWLRQ FRPPDQGV � WR � SHUIRUP WKH VDPH IXQFWLRQV DV WKHPXOWL�IXQFWLRQ
LQSXWV RI 6<6'5,9( �*�,9 WHUPLQDOV � WR �� 7KHUH LV D ORJLFDO 25 UHODWLRQVKLS
EHWZHHQ PXOWL�IXQFWLRQ FRPPDQGV WR WKH 6<6'5,9( �*�,9 IURP WKH 3& DQG
PXOWL�IXQFWLRQ LQSXW FRPPDQGV IURP WKH 6<6'5,9( �*�,9 WHUPLQDOV�

7KH FRQWHQWV RI 6Q��� WR 6Q��� VHWWLQJV FDQ EH FKDQJHG E\ WKH 'LJLWDO 2SHUDWRU
RU E\ GDWD WUDQVPLVVLRQ IURP WKH 3&� 7KH\ FDQQRW EH FKDQJHG� KRZHYHU� ZKLOH
WKH 6<6'5,9( �*�,9 LV EHLQJ RSHUDWHG�

6<6'5,9(
���

���

���

���

����

0XOWL�IXQFWLRQ FRPPDQG � IXQFWLRQ

0XOWL�IXQFWLRQ FRQWDFW LQSXWV

0XOWL�IXQFWLRQ FRPPDQG � IXQFWLRQ

0XOWL�IXQFWLRQ FRPPDQG � IXQFWLRQ

0XOWL�IXQFWLRQ FRPPDQG � IXQFWLRQ

1RWH �� 6Q��� WR 6Q��� VHWWLQJV DUH VXEMHFW WR WKH IROORZLQJ FRQVWUDLQWV�

%H VXUH WRPDNH WKH VHWWLQJV LQ RUGHU� IURP WKH VPDOOHVW VHW YDOXH WR WKH ODUJ�
HVW� IRU 6Q��� WR 6Q����

�� ,I WKHUH LV D PLVWDNH LQ D VHWWLQJ� 23(� �VHWWLQJ GHIHFW� ZLOO EH JHQHUDWHG�

:RUG $OORFDWLRQ 6HFWLRQ ���



��

)XQFWLRQV WKDW &DQ EH 6HW IRU 0XOWL�IXQFWLRQ &RPPDQGV

6HW YDOXH )XQFWLRQ 6LJQDO OHYHO 5HPDUNV

���� ):'�5(9 581 VHOHFW 2))� )RUZDUG UXQ� 21� 5HYHUVH UXQ
��ZLUH VHTXHQFH PRGH ��� VHW LQ 6Q��� �
7HUPLQDO �� 5XQ� �� 6WRS� �� ):'�5(9 VHOHF�
WLRQ

(QDEOHG RQO\ ZKHQ RSHU�
DWHG E\ H[WHUQDO WHUPL�
QDOV�

���� 2SHUDWLRQ VLJQDO VHOHFW 2))� 2SHUDWHG DFFRUGLQJ WR VHWWLQJ RI GLJLWV �
DQG � RI 6Q����
21� 2SHUDWHG E\ UXQ�VWRS VLJQDO IURP NH\SDG�

(QDEOHG RQO\ ZKHQ RSHU�
DWHG E\ ,QYHUWHU�

���� 2SWLRQ�,QYHUWHU UHIHU�
HQFH VHOHFW

2))� 2SHUDWHG E\ IUHTXHQF\ RU RSHUDWLRQ UHIHU�
HQFH IURP RSWLRQ FDUG�
21� 2SHUDWHG E\ IUHTXHQF\ RU RSHUDWLRQ UHIHU�
HQFH IURP ,QYHUWHU�

���

���� 0XOWL�VWHS VSHHG FRP�
PDQG �

)UHTXHQF\ UHIHUHQFH VZLWFKRYHU :LWK WKHVH IRXU VLJQDOV�
RSHUDWLRQ LV SRVVLEOH
ZLWK XS WR QLQH OHYHOV RI

���� 0XOWL�VWHS VSHHG FRP�
PDQG �

ZLWK XS WR QLQH OHYHOV RI
VSHHG�

���� 0XOWL�VWHS VSHHG FRP�
PDQG �

���� -RJ IUHTXHQF\ UHIHUHQFH
VHOHFW

21� -RJ IUHTXHQF\ UHIHUHQFH LV VHOHFWHG�

���� $FFHO�GHFHO WLPH VHOHFW 2))� $FFHOHUDWHV�GHFHOHUDWHV ZLWK EQ��� DQG
EQ����
21� $FFHOHUDWHV�GHFHOHUDWHV ZLWK EQ��� DQG
EQ����

���

���� ([WHUQDO EDVHEORFN �12�
FRQWDFW LQSXW�

21� ,QYHUWHU RXWSXW LV VKXW RII� �)UHTXHQF\ UHI�
HUHQFH LV KHOG��

&RDVWV WR VWRS GXULQJ LQ�
SXW�

���� ([WHUQDO EDVHEORFN �1&�
FRQWDFW LQSXW�

2))� ,QYHUWHU RXWSXW LV VKXW RII� �)UHTXHQF\ UHI�
HUHQFH LV KHOG��

���$ 1RW XVHG ��� ���

���%

���& 0XOWL�IXQFWLRQ DQDORJ LQ�
SXW HQDEOHG

21� 0XOWL�IXQFWLRQ DQDORJ LQSXW HQDEOHG �WHUPL�
QDO ���
2))� 0XOWL�IXQFWLRQ DQDORJ LQSXW GLVDEOHG �WHU�
PLQDO ���

���

���' WR ���) 1RW XVHG ��� ���

���� WR ���) ([WHUQDO IDXOW � )DXOW VLJQDO LQSXW IURP RXWVLGH 2QO\ ´HUURU VWRSµ RU
´DODUP PHVVDJHµ FDQ EH

���� WR ���) ([WHUQDO IDXOW �
´DODUP PHVVDJHµ FDQ EH
VHOHFWHG�

���� WR ���) 1RW XVHG ��� ���

���� WR ���)

����

���� 6HDUFK � 21� 6HDUFK IURP PD[LPXP IUHTXHQF\� 8VHG IRU DSSOLFDWLRQ
SRZHU VXSSO\ DQG
VZLWFKRYHU RSHUDWLRQV�

���� 1RW XVHG ��� ���

���� (QHUJ\�VDYLQJ RSHUDWLRQ 21� (QHUJ\�VDYLQJ 2XWSXW YROWDJH UHGXFHG
WR � RI EQ��� VHW YDOXH�

���� WR ���) 1RW XVHG ��� ���

:RUG $OORFDWLRQ 6HFWLRQ ���



��

����� 0XOWL�IXQFWLRQ 2XWSXWV
7KH PXOWL�IXQFWLRQ FRQWDFW RXWSXW DQG PXOWL�IXQFWLRQ RXWSXWV � DQG � DUH IDFWRU\
VHW WR GXULQJ RSHUDWLRQ� ]HUR VSHHG� DQG XS�WR IUHTXHQF\� UHVSHFWLYHO\� 7KH RXW�
SXW FRQWHQWV FDQ EH FKDQJHG E\ VHWWLQJV LQ 6Q��� WR 6Q����

:RUG
DGGUHVV

%LW QR� 1DPH 6<6'5,9( WHUPLQDO QRV� 6Q�BB )DFWRU\ VHWWLQJ

Q�� '�� 0XOWL�IXQFWLRQ
FRQWDFW RXWSXW

��� WR ���� &RQWDFW RXWSXW 6Q��� ���� �'XULQJ RSHUDWLRQ�

'�� 0XOWL�IXQFWLRQ
RXWSXW �

���� WR ���� 2SHQ�FROOHFWRU
RXWSXW

6Q��� ���� �=HUR�VSHHG VLJQDO�

'�� 0XOWL�IXQFWLRQ
RXWSXW �

���� WR ���� 6Q��� ���� �8S�WR IUHTXHQF\�

7KH FRQWHQWV RI WKH PXOWL�IXQFWLRQ FRQWDFW RXWSXW DQG PXOWL�IXQFWLRQ RXWSXWV �
DQG � DUH WKH VDPH DV WKDW RI WKH 6<6'5,9( �*�,9·V PXOWL�IXQFWLRQ RXWSXWV � WR
�� DQG �� WR ���
7KH VHWWLQJV RI 6Q��� WR 6Q��� FDQ EH FKDQJHG E\ GDWD FRPPXQLFDWLRQV IURP
WKH 'LJLWDO 2SHUDWRU RU WKH 3&� &KDQJHV FDQQRW EHPDGH� KRZHYHU� GXULQJ 6<6�
'5,9( �*�,9 RSHUDWLRQ�
0XOWL�IXQFWLRQ RXWSXW FRQWHQWV �VHW YDOXHV ���� WR ���)� FDQ DOO EH UHDG ZLWK WKH
GDWD UHDG IXQFWLRQ� :KHQ UHDGLQJ GDWD� XVH GDWD FRGH �UHDG� �� LQYHUWHU VWDWXV
IRU PRQLWRULQJ�

:RUG $OORFDWLRQ 6HFWLRQ ���



��

)XQFWLRQV WKDW &DQ EH 6HW IRU 0XOWL�IXQFWLRQ 2XWSXWV

6HW YDOXH 'HVFULSWLRQ 5HPDUNV

1DPH 6LJQDO OHYHO

���� 'XULQJ RSHUDWLRQ 21� 'XULQJ RSHUDWLRQ 6DPH DV ´GXULQJ RSHUD�
WLRQµ RI ZRUG Q��� ELW ��

���� =HUR VSHHG 21� =HUR VSHHG 2Q ZKHQ RXWSXW IUHTXHQ�
F\ LV � +]�

���� 8S�WR IUHTXHQF\ VHWWLQJ 21� �)UHTXHQF\ UHI ï &Q���� � 2XWSXW IUHTXHQ�
F\ � �)UHTXHQF\ UHI � &Q����

&Q���� 8S�WR IUHTXHQF\
�VSHHG� SRLQW
&Q���� 7KH RXWSXW VLJ�

���� 8S�WR GHVLUHG IUHTXHQF\
VHWWLQJ

21� 8S�WR VSHHG VWDWXV RI VHW YDOXH �
�&Q��� ï &Q���� � 2XWSXW IUHTXHQF\ � �&Q��� �
&Q����

&Q���� 7KH RXWSXW VLJ�
QDOV VKRZQ LQ WKH LO�
OXVWUDWLRQ EHORZ DUH RXW�
SXW DFFRUGLQJ WR WKH XS�
W I � G�

���� )UHTXHQF\ GHWHFWLRQ � 21� 2XWSXW IUHTXHQF\ � &Q���

S J S
WR IUHTXHQF\ �VSHHG�
GHWHFWLRQ ZLGWK VHWWLQJ�

���� )UHTXHQF\ GHWHFWLRQ � 21� 2XWSXW IUHTXHQF\ � &Q���
GHWHFWLRQ ZLGWK VHWWLQJ�

���� ,QYHUWHU RSHUDWLRQ UHDG\ 21� ,QYHUWHU RSHUDWLRQ UHDG\ 6DPH DV ´,QYHUWHU RS�
HUDWLRQ UHDG\µ RI ZRUG
Q��� ELW ���

���� 'XULQJ XQGHUYROWDJH
GHWHFWLRQ

21� 'XULQJ XQGHUYROWDJH GHWHFWLRQ 2SHUDWRU GLVSOD\� 89

���� 'XULQJ EDVHEORFN 21� 'XULQJ ,QYHUWHU RXWSXW EDVHEORFN 21 ZKHQ WKHUH LV QR
RXWSXW WR PRWRU�

���� )UHTXHQF\ UHIHUHQFH
PRGH

2))� 'XULQJ RSHUDWLRQ E\ IUHTXHQF\ UHIHUHQFH
IURP FRPPXQLFDWLRQV �ZKHQ ,QWHUIDFH &DUG LV
LQVWDOOHG��
21� 'XULQJ RSHUDWLRQ E\ IUHTXHQF\ UHIHUHQFH
IURP ,QYHUWHU�

:KHQ QR ,QWHUIDFH &DUG
LV LQVWDOOHG
2))� 'XULQJ RSHUDWLRQ
E\ IUHTXHQF\ UHIHUHQFH
IURP H[WHUQDO WHUPLQDOV�
21� 'XULQJ RSHUDWLRQ E\
IUHTXHQF\ UHIHUHQFH
IURP RSHUDWRU�

���$ 2SHUDWLRQ UHIHUHQFH
PRGH

2))� 'XULQJ RSHUDWLRQ E\ RSHUDWLRQ UHIHUHQFH
IURP FRPPXQLFDWLRQV �ZKHQ ,QWHUIDFH &DUG LV
LQVWDOOHG��
21� 'XULQJ RSHUDWLRQ E\ RSHUDWLRQ UHIHUHQFH
IURP ,QYHUWHU�

:KHQ QR ,QWHUIDFH &DUG
LV LQVWDOOHG
2))� 'XULQJ RSHUDWLRQ
E\ RSHUDWLRQ UHIHUHQFH
IURP H[WHUQDO WHUPLQDOV�
21� 'XULQJ RSHUDWLRQ E\
RSHUDWLRQ UHIHUHQFH IURP
RSHUDWRU�

���% 2YHU�WRUTXH GHWHFWLRQ 21� 'XULQJ RYHU�WRUTXH GHWHFWLRQ 6Q��� VHWWLQJ UHTXLUHG�
2SHUDWRU GLVSOD\� 2/��

���& 1RW XVHG ��� ���

���' %UDNLQJ UHVLVWRU IDXOW 21� 'XULQJ EUDNLQJ UHVLVWRU RYHUKHDWLQJ RU
EUDNLQJ UHVLVWRU IDXOW�

2SHUDWRU GLVSOD\� U+

���( )DXOW 21� )DXOW �H[FHSW &3)��� &3)��� 6DPH DV ´,QYHUWHU IDXOWµ
RI ZRUG Q��� ELW ���

���) 1RW XVHG

:RUG $OORFDWLRQ 6HFWLRQ ���
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&Q���

&Q��� &Q���

&Q���

8S�WR )UHTXHQF\ �6SHHG� 6HWWLQJ �6HW 9DOXH  ��

'(7(&7,21 :,'7+ &Q���

287387 )5(48(1&<

83�72 )5(48(1&< �63(('�
6(77,1* 6,*1$/

)5(48(1&< 5()�

8S�WR 'HVLUHG )UHTXHQF\ �6SHHG� 6HWWLQJ �6HW 9DOXH  ��

83�72 '(6,5(' )5(48(1&<
�63(('� 6(77,1* 6,*1$/

)UHTXHQF\ 'HWHFWLRQ &RQWDFW �6HW 9DOXH  ��

'(7(&7,21 :,'7+ &Q���

63((' '(7(&7,21 6,*1$/

'(7(&7,21 :,'7+
287387 )5(48(1&<

63((' '(7(&7,21 6,*1$/

)UHTXHQF\ 'HWHFWLRQ &RQWDFW �6HW 9DOXH  ��

&ORVHG

&Q���

&ORVHG

&ORVHG

&ORVHG

��� ,QYHUWHU 2SHUDWLRQ 5HIHUHQFH DQG ([WHUQDO ,QSXWV
5HODWLRQVKLS

7KLV VHFWLRQZLOO H[SODLQ WKH RUGHU RI SULRULW\ ZKHQ D6<6'5,9( �*�,9 RSHUDWLRQ
UHIHUHQFH LV H[HFXWHG E\ WKH 'LJLWDO 0RQLWRU RU E\ H[WHUQDO LQSXW WHUPLQDOV RWKHU
WKDQ FRPPXQLFDWLRQV� DQG ZLOO DOVR GHVFULEH KRZ WR FKDQJH VHW YDOXHV�

7KH 6<6'5,9( �*�,9 LV IDFWRU\ VHW IRU SULRULW\ WR EH JLYHQ WR FRPPXQLFDWLRQ
IURP WKH 3& UHJDUGLQJ RSHUDWLRQ UHIHUHQFHV� DV RSSRVHG WR RSHUDWLRQ UHIHU�
HQFHV E\ HLWKHU WKH'LJLWDO 0RQLWRU RU H[WHUQDO LQSXWV� <RX FDQ FKDQJH WKH SULRULW\
WR HLWKHU WKH 'LJLWDO 0RQLWRU RU H[WHUQDO LQSXWV E\ VHWWLQJ WKH VHFRQG GLJLWV LQ
6Q��� DQG 6Q����

:RUG
DGGUHVV

���

���

���

���

���

���

���

���

����

��

��

��

��

��

��

��

��

6<6'5,9(

Q

6<60$&

:LUHG 6<60$& %86 RU 2SWLFDO

6<60$& %86��

�*�,9�
3-923���
'LJLWDO
2SHUDWRU

%LW QR� &RQWHQW

581�6723

):'�5(9 581

)DXOW

0XOWL�IXQFWLRQ FRPPDQG �

0XOWL�IXQFWLRQ FRPPDQG �

0XOWL�IXQFWLRQ FRPPDQG �

0XOWL�IXQFWLRQ FRPPDQG �

([WHUQDO ,QSXWV

):' 581

5(9 581

([WHUQDO HUURU

(UURU UHVHW

0XOWL�IXQFWLRQ LQSXW �

0XOWL�IXQFWLRQ LQSXW �

0XOWL�IXQFWLRQ LQSXW �

0XOWL�IXQFWLRQ LQSXW �

5(6(7

�*�,9 ��9��

2SHUDWLRQ 5HIHUHQFH
3ULRULWLHV

,QYHUWHU 2SHUDWLRQ 5HIHUHQFH DQG ([WHUQDO ,QSXWV 5HODWLRQVKLS 6HFWLRQ ���



��

6\VWHP &RQVWDQW 6HWWLQJV

6\VWHP
FRQVWDQW

�WK GLJLW �UG GLJLW �QG GLJLW �VW GLJLW &RQWHQW

6Q��� ��� ��� � ��� 2SHUDWLRQ UHIHUHQFHV IURP 3& FRPPXQLFDWLRQV

��� ��� � ��� 2SHUDWLRQ UHIHUHQFHV IURP 6<6'5,9( �*�,9

6Q��� ��� ��� � ��� 2SHUDWLRQ UHIHUHQFHV IURP H[WHUQDO LQSXWV

��� ��� � ��� 2SHUDWLRQ UHIHUHQFHV IURP 'LJLWDO 2SHUDWRU

1RWH �� 7KH ILUVW� WKLUG� DQG IRXUWK GLJLWV DUH DOORFDWHG IRU RWKHU IXQFWLRQV�

�� :KHQ WKH VHFRQG GLJLW RI 6Q��� LV 21� WKHQ WKH VHFRQG GLJLW RI 6Q��� LV HQ�
DEOHG�

5HODWLRQ %HWZHHQ 2SHUDWLRQ 5HIHUHQFHV�([WHUQDO ,QSXWV DQG 6\VWHP &RQVWDQWV

2SHUDWLRQ UHIHUHQFH 6\VWHP FRQVWDQW VHWWLQJ

6Q���
����

6Q��� ����
�

�)DFWRU\
VHWWLQJ�

6Q��� ���� 6Q��� ����

2SHUDWLRQ UHIHUHQFHV IURP 3&
FRPPXQLFDWLRQV �ZRUG Q�� ELWV

'� 581�6723 (QDEOHG 'LVDEOHG 'LVDEOHG
FRPPXQLFDWLRQV �ZRUG Q��� ELWV
�� WR ��� '� ):'�5(9 581 (QDEOHG 'LVDEOHG 'LVDEOHG�

'�� )DXOW (QDEOHG 'LVDEOHG 'LVDEOHG

'�� 5(6(7 (QDEOHG (QDEOHG (QDEOHG

'�� 0XOWL�IXQFWLRQ FRPPDQG � (QDEOHG (QDEOHG (QDEOHG

'�� 0XOWL�IXQFWLRQ FRPPDQG � (QDEOHG (QDEOHG (QDEOHG

'�� 0XOWL�IXQFWLRQ FRPPDQG � (QDEOHG (QDEOHG (QDEOHG

'�� 0XOWL�IXQFWLRQ FRPPDQG � (QDEOHG (QDEOHG (QDEOHG

2SHUDWLRQ UHI�
HUHQFHV IURP

([WHUQDO WHUPL�
QDO LQSXWV

��� ):'�6723 'LVDEOHG (QDEOHG 'LVDEOHG
HUHQFHV IURP
,QYHUWHU

QDO LQSXWV
��� 5(9�6723 'LVDEOHG (QDEOHG 'LVDEOHG

��� ([WHUQDO HUURU (QDEOHG (QDEOHG (QDEOHG

��� (UURU UHVHW (QDEOHG (QDEOHG (QDEOHG

��� 0XOWL�IXQFWLRQ LQSXW � (QDEOHG (QDEOHG (QDEOHG

��� 0XOWL�IXQFWLRQ LQSXW � (QDEOHG (QDEOHG (QDEOHG

��� 0XOWL�IXQFWLRQ LQSXW � (QDEOHG (QDEOHG (QDEOHG

��� 0XOWL�IXQFWLRQ LQSXW � (QDEOHG (QDEOHG (QDEOHG

'LJLWDO 2SHUDWRU 581 'LVDEOHG 'LVDEOHG (QDEOHG

6723 (QDEOHG (QDEOHG (QDEOHG

5(6(7 (QDEOHG (QDEOHG (QDEOHG

1RWH �� )RU IDXOW� 5(6(7� DQG WKH IRXU PXOWL�IXQFWLRQ FRPPDQG LQSXWV� WKHUH LV D
ORJLFDO 25 UHODWLRQVKLS EHWZHHQ FRPPDQGV IURP 3& FRPPXQLFDWLRQV DQG
H[WHUQDO WHUPLQDOV�

�� &DQ EH WRJJOHG EHWZHHQ HQDEOHG DQG GLVDEOHG E\ FKDQJHV LQ 6Q��� DQG
6Q����

,QYHUWHU 2SHUDWLRQ 5HIHUHQFH DQG ([WHUQDO ,QSXWV 5HODWLRQVKLS 6HFWLRQ ���



��

��� 0DVWHU )UHTXHQF\ 5HIHUHQFHV DQG ([WHUQDO ,QSXWV
5HODWLRQVKLS

7KLV VHFWLRQ ZLOO GHVFULEH 6<6'5,9( �*�,9 RSHUDWLRQ DW IUHTXHQFLHV VHW E\ H[�
WHUQDO DQDORJ LQSXWV RU PXOWL�VWHS VSHHGV �� VWHSV��

7KH 6<6'5,9( �*�,9 LV IDFWRU\ VHW WR UHFHLYH PDVWHU IUHTXHQF\ UHIHUHQFHV YLD
FRPPXQLFDWLRQV �GDWD FRGHV (�� (�� IURP WKH 3&� ,I \RX ZLVK� \RX FDQ FKDQJH
WKH VHWWLQJ WR HLWKHU 'LJLWDO 2SHUDWRU RU H[WHUQDO LQSXWV E\ VHWWLQJ WKH ILUVW GLJLWV LQ
6Q��� DQG 6Q����

6<60$&

���� ��� 9

����

����

���� � 9

6<6'5,9(

� WR ��� 9

� WR �� P$

:LUHG 6<60$& %86 RU 2SWLFDO 6<60$& %86��

'DWD FRGHV (�� (�

([WHUQDO LQSXW

0DLQ VSHHG
FRPPDQG

�*�,9�3-923���
'LJLWDO 2SHUDWRU

6\VWHP &RQVWDQW 6HWWLQJV

6\VWHP
FRQVWDQW

�WK GLJLW �UG GLJLW �QG GLJLW �VW GLJLW &RQWHQW

6Q��� ��� ��� ��� � &RPPXQLFDWLRQV FDUG IUHTXHQF\ UHIHUHQFHV RQO\

��� ��� ��� � 6<6'5,9( �*�,9 IUHTXHQF\ UHIHUHQFHV

6Q��� ��� ��� ��� � 2SHUDWLRQ UHIHUHQFHV IURP H[WHUQDO WHUPLQDOV
�DQDORJ LQSXW WHUPLQDOV �� DQG ���

��� ��� ��� � 2SHUDWLRQ UHIHUHQFHV IURP 'LJLWDO 2SHUDWRU

5HODWLRQ %HWZHHQ )UHTXHQF\ 5HIHUHQFHV�([WHUQDO ,QSXWV DQG 6\VWHP &RQVWDQWV

&RQVWDQW VHWWLQJ 0DVWHU IUHTXHQF\ UHIHUHQFHV

6Q���
���� �)DFWRU\ VHWWLQJ�

)UHTXHQF\ UHIHUHQFHV IURP 3& FRPPXQLFDWLRQV �GDWD
FRGH (�� (��

6Q��� ���� 6Q��� ���� )UHTXHQF\ UHIHUHQFHV IURP DQDORJ LQSXWV �WHUPLQDOV
��� ���

6Q��� ���� )UHTXHQF\ UHIHUHQFHV IURP 'LJLWDO 2SHUDWRU

&KDQJLQJ 0DVWHU
)UHTXHQF\ 5HIHUHQFH
5HFHSWLRQ

0DVWHU )UHTXHQF\ 5HIHUHQFHV DQG ([WHUQDO ,QSXWV 5HODWLRQVKLS 6HFWLRQ ���



��

����� 0XOWL�VWHS 6SHHG 2SHUDWLRQ
%\PHDQV RI IUHTXHQF\ UHIHUHQFHV IURP WKH 3&� DQ\ IUHTXHQF\ FDQ EH VHW GXULQJ
6<6'5,9( �*�,9 RSHUDWLRQ� ,Q DGGLWLRQ� PXOWL�VWHS VSHHG RSHUDWLRQ ZLWK XS WR
QLQH VWHSV LV SRVVLEOH WKURXJK WKH PXOWL�VWHS VSHHG FRPPDQGV DQG MRJ IUHTXHQ�
F\ UHIHUHQFH VHOHFWLRQV LQ PXOWL�IXQFWLRQ FRPPDQGV �LQSXWV� � WR ��

5HODWLRQ %HWZHHQ )UHTXHQF\ 5HIHUHQFH ,QSXWV DQG 6HW 2XWSXW )UHTXHQFLHV
6HW RXWSXW IUHTXHQF\ 0XOWL�VWHS VSHHG

FRPPDQG � ���
0XOWL�VWHS VSHHG
FRPPDQG � ���

0XOWL�VWHS VSHHG
FRPPDQG � ���

-RJ IUHTXHQF\
UHIHUHQFH VHOHFW

���

0DVWHU IUHTXHQF\ UHIHUHQFH
)UHTXHQF\ UHIHUHQFH GDWD FRGHV
(� DQG (�� E\ 3& FRPPXQLFDWLRQ
�VHH QRWH ��

2)) 2)) 2)) 2))

$X[� IUHTXHQF\ UHIHUHQFH �$Q����
�VHH QRWH ��

21 2)) 2)) 2))

)UHTXHQF\ UHIHUHQFH � �$Q���� 2)) 21 2)) 2))

)UHTXHQF\ UHIHUHQFH � �$Q���� 21 21 2)) 2))

)UHTXHQF\ UHIHUHQFH � �$Q���� 2)) 2)) 21 2))

)UHTXHQF\ UHIHUHQFH � �$Q���� 21 2)) 21 2))

)UHTXHQF\ UHIHUHQFH � �$Q���� 2)) 21 21 2))

)UHTXHQF\ UHIHUHQFH � �$Q���� 21 21 21 2))

-RJ IUHTXHQF\ UHIHUHQFH �$Q���� 21 RU 2)) 21 RU 2)) 21 RU 2)) 21

0XOWL�VWHS VSHHG FRPPDQGV � WR � DQG MRJ IUHTXHQF\ UHIHUHQFH FDQ EH VHOHFWHG
ZLWK 0XOWL�IXQFWLRQ FRPPDQG LQSXWV� &RPPDQGV QRW VHOHFWHG ZLOO EH WUHDWHG DV
EHLQJ 2))�

1RWH �� %\ VHWWLQJ WKH ILUVW GLJLWV RI 6Q��� DQG 6Q���� \RX FDQ VHOHFW ZKHWKHU PDVWHU
IUHTXHQF\ UHIHUHQFHV ZLOO FRPH IURP 3& FRPPXQLFDWLRQV� WKH 'LJLWDO 2S�
HUDWLRQ NH\ERDUG� RU H[WHUQDO FRPPDQG LQSXWV�

�� 7KH DX[LOLDU\ IUHTXHQF\ UHIHUHQFH LV IDFWRU\ VHW WR IUHTXHQF\ UHIHUHQFH �� %\
VHWWLQJ 6Q���� LW FDQ EH FKDQJHG DV VKRZQ EHORZ�

6\VWHP FRQVWDQW $X[LOLDU\ IUHTXHQF\ UHIHUHQFH

6Q���  ���� 0XOWL�IXQFWLRQ DQDORJ LQSXW WHUPLQDOV ��� )UHTXHQF\ FDQ EH FKDQJHG E\ H[WHUQDO
YROXPH�

6Q���  ���� WR ���)
�)DFWRU\ VHW WR ���)��

)UHTXHQF\ UHIHUHQFH �� )UHTXHQF\ FDQ EH FKDQJHG E\ 'LJLWDO 2SHUDWRU�

$Q��� WR $Q��� IUHTXHQF\ VHWWLQJ GDWD FDQ DOVR EH VHW E\ FRPPXQLFDWLRQV IURP
WKH 3&�

0DVWHU )UHTXHQF\ 5HIHUHQFHV DQG ([WHUQDO ,QSXWV 5HODWLRQVKLS 6HFWLRQ ���



��

6(&7,21 �
&RPPXQLFDWLQJ ZLWK 3&V

7KLV VHFWLRQ GHVFULEHV KRZ WKH 6<6'5,9( 8QLW FRPPXQLFDWHV ZLWK 3&·V� SURJUDPPLQJ WR UHDG DQG ZULWH GDWD DQG ZKDW
SUHFDXWLRQV WR WDNH ZKHQ SHUIRUPLQJ WKHVH RSHUDWLRQV�

��� :ULWLQJ 'DWD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQYHUWLQJ :ULWH 'DWD WR +H[DGHFLPDO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� :ULWH 3URFHGXUH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3URFHVVLQJ ZKHQ (17(5 &RPPDQG LV 5HFHLYHG ��� � � � � � � � � � � � � � � � � � � � � � � �
����� (17(5 &RPPDQG 1RW 5HFHLYHG (UURU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0HPRU\ 'DWD %DFNXS ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD :ULWH 3URJUDP ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 'DWD 5HDGLQJ �0RQLWRULQJ� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3UHFDXWLRQV ZKHQ :ULWLQJ RU 5HDGLQJ 'DWD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 'DWD :ULWLQJ DQG 5HDGLQJ &RQGLWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 7UDQVPLWWLQJ ,1,7,$/,=( '$7$ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 7UDQVPLVVLRQ 'HOD\ 7LPH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQILJXUDWLRQ ([DPSOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QYHUWHU ,QWHUQDO 3URFHVVLQJ 7LPH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HVSRQVH 7LPH IRU :LUHG 6<60$& %86 6\VWHP ��� � � � � � � � � � � � � � � � � � � � � � �
����� 5HVSRQVH 7LPH IRU 2SWLFDO 6<60$& %86�� 6\VWHP ��� � � � � � � � � � � � � � � � � � � � �



��

��� :ULWLQJ 'DWD
7KLV VHFWLRQ GHVFULEHV KRZ WR WUDQVPLW GDWD IURP WKH 3& WR WKH 6<6'5,9(
�*�,9� DQG KRZ WR VHW V\VWHP FRQVWDQWV �6Q�BB�� FRQWURO FRQVWDQWV �&Q�BB�� IUH�
TXHQF\ UHIHUHQFH FRQVWDQWV �$Q�BB�� FRQVWDQW WR FKDQJH GXULQJ RSHUDWLRQ
�EQ�BB�� DQG WKH IUHTXHQF\ UHIHUHQFHV� ZULWH GDWD FRGHV (� DQG (��

7UDQVPLWWLQJ 'DWD

'�� '� '� '�

Q

Q��

'DWD FRGH FRUUHVSRQGLQJ WR GDWD LV VHW�

:ULWH GDWD LV VHW ZLWK KH[DGHFLPDO�

,QYHUWHU RSHUDWLRQ UHIHUHQFH 'DWD FRGH �ZULWH�

:ULWH GDWD

����� &RQYHUWLQJ :ULWH 'DWD WR +H[DGHFLPDO

6\VWHP FRQVWDQW �6Q�BB� IXQFWLRQV FDQ EH VHOHFWHG E\ VHWWLQJ WKH ELWV LQ WKH IRXU
GLJLWV WR 21 DQG 2))� 7KH GDWD LV FRQYHUWHG WR KH[DGHFLPDO DV VKRZQ LQ WKH IRO�
ORZLQJ WDEOH�

6HW YDOXH :ULWH GDWD
VHWWLQJ

�WK GLJLW �UG GLJLW �QG GLJLW �VW GLJLW
VHWWLQJ

� � � � ����

� � � � ����

� � � � ����

� � � � ����

� � � � ����

� � � � ����

� � � � ����

� � � � ����

� � � � ����

� � � � ����

� � � � ���$

� � � � ���%

� � � � ���&

� � � � ���'

� � � � ���(

� � � � ���)

1RWH 7UDQVPLW 6Q��� DQG 6Q��� WR 6Q��� VHW YDOXHV DV ZULWH GDWD MXVW DV WKH\ DUH�

6HW YDOXHV IRU FRQWURO FRQVWDQWV �&Q�BB�� IUHTXHQF\ UHIHUHQFH FRQVWDQWV �$Q�BB��
FRQVWDQW WR FKDQJH GXULQJ RSHUDWLRQ �EQ�BB�� DQG IUHTXHQF\ UHIHUHQFHV DUH H[�
SUHVVHG LQ VHWWLQJ XQLWV� DQG WKRVH YDOXHV DUH FRQYHUWHG WR KH[DGHFLPDO�

([DPSOH� ����� +] �6HWWLQJ 8QLW� ��� +]� 6HW IRU &Q��� �0D[� )UHTXHQF\�

����� +]  ���� [ ��� +] �6HWWLQJ XQLW�

��%� 6HW DV ZULWH GDWD�
&RQYHUWHG WR KH[DGHFLPDO�

6Q�BB 6HW 9DOXHV DQG :ULWH
'DWD 5HODWLRQ

:ULWH 'DWD DQG &Q� $Q� EQ�
DQG )UHTXHQF\ 5HIHUHQFH
6HW 9DOXHV 5HODWLRQ

:ULWLQJ 'DWD 6HFWLRQ ���



��

����� :ULWH 3URFHGXUH
6<6'5,9( �*�,9 GDWD LV VHW VLPSO\ E\ VHWWLQJ WKH GDWD FRGHV �ZULWH� DOORFDWHG
IRU HDFK GDWD LWHP� DQG WKH ZULWH GDWD� LQ ZRUGV Q �ELWV �� WR ��� DQG Q�� LQ WKH
3&� ,Q RUGHU WR HVWDEOLVK WKH WLPLQJ �KDQGVKDNH� ZLWK WKH 3& IRU WUDQVPLWWLQJ GDWD
WR WKH 6<6'5,9( �*�,9� XVH WKH IROORZLQJ SURFHGXUH IRU ZULWLQJ�

'DWD &RGH �:ULWH� DQG :ULWH 'DWD 7UDQVPLVVLRQ

Q

Q��

Q��

Q��

'DWD FRGH

:ULWH GDWD
'0 DUHD�
HWF�

0HPRU\ IRU
FRPPXQLFDWLRQV

6<6'5,9(6<60$&

7UDQVPLVVLRQ

:KHQ GDWD FRGHV �ZULWH� DQG ZULWH GDWD DUH WUDQVIHUUHG� E\ 029���� RU RWKHU
PHDQV� WR ZRUGV Q �ELWV �� WR ��� DQG Q�� UHVSHFWLYHO\� WKH GDWD ZLOO WKHQ EH VHQW
WR WKH 6<6'5,9( �*�,9�

5HVSRQVH IURP 6<6'5,9( �*�,9

Q

Q��

Q��

Q��

'DWD FRGH �UHWXUQ�

:ULWH GDWD �UHWXUQ�

6<6'5,9(6<60$&

5HWXUQ

:KHQ WKH 6<6'5,9( �*�,9 UHFHLYHV WKH GDWD� LW ZLOO UHWXUQ WKH GDWD FRGH �UH�
WXUQ� DQG ZULWH GDWD �UHWXUQ� WKDW LW UHFHLYHG WR ZRUGV Q�� �ELWV �� WR ��� DQG Q��
UHVSHFWLYHO\�

&RQILUPDWLRQ RI 7UDQVPLVVLRQ &RPSOHWLRQ

Q

Q��

Q��

Q��

'DWD FRGH

'DWD FRGH �UHWXUQ�

6<60$&

&RPSDUHG

7KH 3& FRPSDUHV WKH GDWD FRGH WKDW ZDV VHQW� ZRUG Q� ELWV �� WR ��� ZLWK WKH
GDWD FRGH WKDW ZDV UHFHLYHG� ZRUG Q��� ELWV �� WR ��� DQG FKHFNV ZKHWKHU RU QRW
WKH\ DUH LGHQWLFDO� ,I WKH\ PDWFK� LW GHWHUPLQHV WKDW WUDQVPLVVLRQ SURFHVVLQJ LV
FRPSOHWH� ,Q RUGHU WR PDNH WKH FRPSDULVRQ� D SURJUDP XVLQJ LQVWUXFWLRQV VXFK
DV &03���� LV UHTXLUHG�

,I WKH WUDQVPLVVLRQ LV FRPSOHWH� WKHQ WKH QH[W GDWD FDQ EH WUDQVPLWWHG�
:KHQ WUDQVPLVVLRQ RI DOO WKH QHFHVVDU\ GDWD KDV EHHQ FRPSOHWHG� WKHQ WKH (1�
7(5 FRPPDQG� GDWD FRGH )'� ZULWH GDWD ����� ZLOO EH WUDQVPLWWHG�
:KHQ WKH 6<6'5,9( �*�,9 UHFHLYHV WKH (17(5 FRPPDQG� LW WDNHV LQ DV GDWD
IRU RSHUDWLRQV WKDW GDWD ZKLFK ZDV SUHYLRXVO\ VHQW E\ WKH 3&�

7UDQVPLVVLRQ RI (17(5
&RPPDQG

:ULWLQJ 'DWD 6HFWLRQ ���



��

����� 3URFHVVLQJ ZKHQ (17(5 &RPPDQG LV 5HFHLYHG
:KHQ WKH 6<6'5,9( �*�,9 UHFHLYHV WKH (17(5 FRPPDQG� LW WUDQVIHUV 6Q�BB�
&Q�BB� $Q�BB� DQG EQ�BB ZULWH GDWD IURP LWV FRPPXQLFDWLRQV PHPRU\ WR LWV RS�
HUDWLRQV PHPRU\�

6<6'5,9(6<60$&

6<6'5,9(6<60$&

7UDQVPLVVLRQ

((3�5200HPRU\ IRU
FRPPXQLFDWLRQV

)UHTXHQF\ UHIHUHQFH �'DWD FRGHV (�� (��

0HPRU\ IRU
RSHUDWLRQV

((3�5200HPRU\ IRU
FRPPXQLFDWLRQV

0HPRU\ IRU
RSHUDWLRQV

(QWHU FRPPDQG

'DWD FRGH )'

61�BB� &Q�BB�
$Q�BB� EQ�BB

7KH (17(5 FRPPDQG LV QRW UHTXLUHG IRU IUHTXHQF\ UHIHUHQFHV� GDWD FRGHV (�
DQG (�� VHW E\ 3& FRPPXQLFDWLRQV� ,W LV QHFHVVDU\� KRZHYHU� IRU $Q��� WR $Q���
IUHTXHQF\ UHIHUHQFHV�

����� (17(5 &RPPDQG 1RW 5HFHLYHG (UURU
,I WKH (17(5 FRPPDQG LV QRW UHFHLYHG ZLWKLQ ILYH VHFRQGV DIWHU 6Q�BB� &Q�BB�
$Q�BB� RU EQ�BB LV ZULWWHQ� DQ ´(17(5 FRPPDQG QRW UHFHLYHG HUURUµ ZLOO EH JHQ�
HUDWHG� $W WKDW WLPH� WKH GDWD VHWWLQJ HUURU IODJ� ZRUG Q��� ELW ��� ZLOO WXUQ 21 WR
DGYLVH WKDW WKH (17(5 FRPPDQG KDV QRW EHHQ LQSXW� ,I WKH (17(5 FRPPDQG LV
UHFHLYHG DIWHU WKDW� WKH IODJZLOO WXUQ2))� 9HULILFDWLRQ WKDW DQ HUURU KDV RFFXUUHG LV
PDGH E\ VHWWLQJ UHDG GDWD FRGH �� LQ ZRUG Q� ELWV �� WR ��� DQG UHDGLQJ WKH GDWD
OLQN VWDWXV PRQLWRU LQWR ZRUG Q��� DQG PRQLWRULQJ WKH 21 VWDWXV RI WKH �WK ELW�
(17(5 FRPPDQG QRW UHFHLYHG HUURU�

6Q� &Q� $Q� EQ (17(5



'�

:ULWH GDWD

$IWHU ODVW GDWD LV ZULWWHQ �� V�

,QYHUWHU RSHUDWLRQ UHDG\

:RUG Q��� ELW ��

'DWD VHWWLQJ HUURU

:RUG Q��� ELW ��

 ,QYHUWHU RSHUDWLRQ UHDG\ �:RUG Q��� ELW ���
ZLOO WXUQ 2)) ZKHQ 6Q RU &Q GDWD LV ZULWWHQ� 5HDGLQJ 'DWD /LQN 6WDWXV 0RQLWRU ZLWK 'DWD &RGH �5HDG� ��

'DWD OLQN VWDWXV PRQLWRU �ZRUG Q���

(QWHU FRPPDQG QRW UHFHLYHG HUURU �21� (UURU�

:ULWLQJ 'DWD 6HFWLRQ ���



��

����� 0HPRU\ 'DWD %DFNXS
6<6'5,9( �*�,9 GDWD LV EDFNHG XS E\ ((3520 LQ 19�5$0� 'DWD LV ZULWWHQ
IURP WKH RSHUDWLRQV PHPRU\ WR ((3520ZKHQHYHU GDWD LV PRGLILHG RU SRZHU LV
WXUQHG RII WR WKH 6<6'5,9( �*�,9�

6<6'5,9(

((3�520

$Q�BB

EQ�BB

6Q�BB

&Q�BB

)UHTXHQF\ UHIHUHQFH
�'DWD FRGHV (�� (��

0HPRU\ IRU
FRPPXQLFDWLRQV

'DWD FDQ EH ZULWWHQ WR ((3520DPD[LPXP RI ������� WLPHV� )UHTXHQF\ UHIHU�
HQFHV� GDWD FRGHV (� DQG (�� FDQQRW EH VDYHG WR (3520� 7KH IUHTXHQF\ ZLOO
EH � +] ZKHQ WKH SRZHU LV WXUQHG RQ� VR EH VXUH WR VHW WKHVH IUHTXHQF\ UHIHU�
HQFHV ZKHQ SRZHULQJ XS�

����� 'DWD :ULWH 3URJUDP
7KH IROORZLQJ H[DPSOH VKRZV WKH EDVLF SURFHGXUH IRU ZULWLQJ GDWD�:KHQ DFWXDO�
O\ FUHDWLQJ D SURJUDP� UHIHU WR VHFWLRQ � 3URJUDP ([DPSOHV�

3URJUDP ([DPSOH 7KLV LV D SURJUDP WR FKDQJH WKH IUHTXHQF\ WR ����� +] GXULQJ RSHUDWLRQ� :KHQ
FRPSDULVRQ RXWSXW % WXUQV21� WUDQVPLVVLRQ LV GHWHUPLQHG WR EH FRPSOHWH� �7KLV
SURJUDP DSSOLHV WR &���+� &����+� DQG &�����+� 3URJUDPPDEOH &RQWURO�
OHUV��

:ULWLQJ 'DWD 6HFWLRQ ���
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:ULWH LQSXW

$OZD\V 21

7KH FRQWHQWV RI WKH ULJKW�
PRVW WZR GLJLWV RI '0
���� DUH WUDQVIHUUHG WR
WKH ULJKWPRVW WZR GLJLWV RI
ZRUG Q �ZULWH GDWD FRGH��

7KH FRQWHQWV RI '0
����� ��(� ������ +]�
DUH WUDQVIHUUHG WR ZRUG
Q�� �ZULWH GDWD�

7KH OHIWPRVW WZR GLJLWV RI
ZRUG Q DUH PDVNHG� DQG
RQO\ WKH ZULWH GDWD FRGH LQ
WKH ULJKWPRVW WZR GLJLWV LV
VWRUHG LQ '0 �����

7KH GDWD UHWXUQHG WR ZRUG Q��
IURP WKH 6<6'5,9( �*�,9 LV
PDVNHG� DQG VWRUHG LQ WKH
ULJKWPRVW WZR GLJLWV RI
'0�����

5HWXUQ GDWD

7KH ZULWH GDWD FRGH
WKDW ZDV WUDQVPLWWHG LV
FRPSDUHG WR WKH UHDG
GDWD FRGH WKDW ZDV UH�
FHLYHG�

&RPSDUHG

%  &RPSDUHG DQG PDWFKHG RXWSXW

'DWD 0HPRU\ &RQWHQWV

'0 ����

'0 ����

'0 ����

'0 ����

��(�

��(�

��(�

��;;

)UHTXHQF\ UHIHUHQFH ZULWH GDWD FRGH LV VHW�

����� +] ������ LV FRQYHUWHG WR KH[DGHFLPDO DQG VHW�

2QO\ WKH GDWD FRGH �ZULWH� WR EH WUDQVPLWWHG �ULJKWPRVW WZR GLJLWV� LV VWRUHG�

7KH GDWD FRGH �ZULWH� UHWXUQ GDWD �ULJKWPRVW WZR GLJLWV� LV VWRUHG�

$IWHU WKH FRPSDULVRQ RXWSXW KDV EHHQ WXUQHG 21� WKH (17(5 FRPPDQG GDWD
FRGH )'PXVW EH WUDQVIHUUHG WR ZRUG Q� ELWV �� WR ��� DQG WKH (17(5 FRPPDQG
PXVW EH VHQW WR WKH 6<6'5,9( �*�,9�

7UDQVPLWWLQJ WKH (17(5
&RPPDQG

:ULWLQJ 'DWD 6HFWLRQ ���



��

��� 'DWD 5HDGLQJ �0RQLWRULQJ�
$OO 6<6'5,9( �*�,9 GDWD� RSHUDWLQJ FRQGLWLRQV� DQG HUURU FRQWHQWV DUH UHDG E\
WKH 3&�

,QYHUWHU GDWD
�GDWD UHDG�

6Q�BB �6\VWHP FRQVWDQW�

&Q�BB �&RQWURO FRQVWDQW�

$Q�BB �)UHTXHQF\ UHIHUHQFH FRQVWDQW�

EQ�BB �&RQVWDQW WR FKDQJH GXULQJ RSHUDWLRQ

)UHTXHQF\ UHIHUHQFH �6HW YDOXH DFFRUGLQJ WR GDWD FRGHV (�� (���

2SHUDWLQJ VWDWXV
�PRQLWRU�

8Q�BB �6\VWHP FRQVWDQW�

,QYHUWHU VWDWXV PRQLWRU

)DXOW FRQWHQW PRQLWRU

'DWD OLQN VWDWXV PRQLWRU

5HDG �0RQLWRU� 3URFHGXUH
:KHQ WKH 6<6'5,9( �*�,9 UHFHLYHV IURP WKH 3& WKH GDWD FRGHV� UHDG� DOOR�
FDWHG IRU DOO GDWD� LW ZLOO UHWXUQ WKH VHW YDOXHV RU PRQLWRU YDOXHV WR WKH 3&� 7KH
SURFHGXUH IRU UHDGLQJ DQG PRQLWRULQJ WKLV GDWD LV VKRZQ EHORZ�

'DWD &RGH 7UDQVPLVVLRQ

Q

Q��

Q��

Q��

'DWD FRGH

'0 DUHD�
HWF�

6<6'5,9(6<60$&

7UDQVPLVVLRQ

7KH GDWD FRGHV DUH WUDQVPLWWHG WR WKH 6<6'5,9( �*�,9 E\ WUDQVIHUULQJ WKHP WR
ZRUG Q� ELWV �� WR ��� ZLWK 029�����

6<6'5,9( �*�,9 5HVSRQVH

Q

Q��

Q��

Q��

'DWD FRGH �UHWXUQ�

5HDG GDWD

5HDG GDWD LV
VWRUHG LQ WKH
'0 DUHD DQG
RWKHU DUHDV�

6<6'5,9(6<60$&

0HPRU\ IRU
FRPPXQLFDWLRQV

5HWXUQ

:KHQ WKH 6<6'5,9( �*�,9 UHFHLYHV WKH GDWD FRGHV� LW WUDQVPLWV WKH FRUUH�
VSRQGLQJ VHW YDOXHV DQGPRQLWRU YDOXHV WR ZRUG Q�� DQG WKH GDWD FRGHV WR ZRUG
Q��� ELWV �� WR ���

'DWD 5HDGLQJ �0RQLWRULQJ� 6HFWLRQ ���



��

3& 5HFHSWLRQ &RPSOHWH &RQILUPDWLRQ

Q

Q��

Q��

Q��

'DWD FRGH

'DWD FRGH �UHWXUQ�

6<60$&

&RPSDUHG

5HDG GDWD

7KH 3& FRPSDUHV WKH GDWD FRGHV WKDW ZHUH RULJLQDOO\ VHQW WR ZRUG Q� ELWV �� WR
��� ZLWK WKH GDWD FRGHV UHFHLYHG EDFN IURP WKH 6<6'5,9( �*�,9 DQG VWRUHG LQ
ZRUG Q��� ELWV �� WR ��� DQG LW GHWHUPLQHV ZKHWKHU RU QRW WKH UHDG RSHUDWLRQ LV
FRPSOHWH� ,I WKH UHVXOW RI WKH FRPSDULVRQ VKRZV WKDW WKH GDWD FRGHV PDWFK� WKHQ
WKH FRQWHQWV RI ZRUG Q�� ZLOO EH WUHDWHG DV UHDG GDWD�

,Q RUGHU WRPDNH WKH FRPSDULVRQ� D SURJUDPXVLQJ LQVWUXFWLRQV VXFK DV&03����
LV UHTXLUHG� ,I WKHUH LV PRUH GDWD WR EH UHDG� WKLV SURFHVV PXVW EH UHSHDWHG IURP
WKH EHJLQQLQJ�

��� 3UHFDXWLRQV ZKHQ :ULWLQJ RU 5HDGLQJ 'DWD

����� 'DWD :ULWLQJ DQG 5HDGLQJ &RQGLWLRQV
3& ZULWLQJ DQG UHDGLQJ RI GDWD LV UHVWULFWHG E\ 6<6'5,9( �*�,9 RSHUDWLQJ
FRQGLWLRQV� )UHTXHQF\ UHIHUHQFHV DQG DFFHOHUDWLRQ�GHFHOHUDWLRQ WLPHV �EQ�BB�
FDQ EH FKDQJHG HYHQ GXULQJ RSHUDWLRQ�

'DWD :ULWH 5HDG (17(5

6HW GDWD 6Q�BB� 6\VWHP FRQVWDQW 3RVVLEOH RQO\
ZKHQ
6<6'5,9(

3RVVLEOH GXULQJ
6<6'5,9(
�*�,9

5HTXLUHG IRU
ZULWH� 1RW
UHTXLUHG IRU

&Q�BB� &RQWURO FRQVWDQW
6<6'5,9(
�*�,9 LV
VWRSSHG�

�*�,9
RSHUDWLRQ�

UHTXLUHG IRU
UHDG�

$Q�BB� )UHTXHQF\ UHIHUHQFH FRQVWDQW 3RVVLEOH GXULQJ
6<6'5,9(

EQ�BB� &RQVWDQW WR FKDQJH GXULQJ RSHUDWLRQ
6<6'5,9(
�*�,9

WL)UHTXHQF\ UHIHUHQFH �(QDEOHG RQO\ GXULQJ
FRPPXQLFDWLRQV��

RSHUDWLRQ� 1RW UHTXLUHG�

6WDWXV PRQLWRU 8Q�BB� 0RQLWRU GLVSOD\ FRQVWDQW ��� 3RVVLEOH GXULQJ
6<6'5,9(

1RW UHTXLUHG�

,QYHUWHU VWDWXV
6<6'5,9(
�*�,9

WL(UURU FRQWHQW PRQLWRU RSHUDWLRQ�

'DWD OLQN VWDWXV

����� 7UDQVPLWWLQJ ,1,7,$/,=( '$7$
)ROORZ WKH SURFHGXUH VKRZQ EHORZ WR ILUVW WUDQVPLW ,1,7,$/,=( '$7$ �6Q���  
���� RU ������ DQG WKHQ UHIUHVK WKH GDWD DIWHU LW KDV EHHQ LQLWLDOL]HG�

3UHFDXWLRQV ZKHQ :ULWLQJ RU 5HDGLQJ 'DWD 6HFWLRQ ���



��

5HIUHVK 3URFHGXUH

��� ,QLWLDOL]H GDWD �6Q����

&RUUHFW 3URFHGXUH

��� (QWHU FRPPDQG

��� 'DWD FKDQJH

WRWR

(QWHU FRPPDQG
&KDQJH LV FRPSOHWH�

���

���

,QLWLDOL]H GDWD �6Q����

,QFRUUHFW 3URFHGXUH

'DWD FKDQJH

WR

(QWHU FRPPDQG
7KH LQLWLDOL]DWLRQ ZLOO EH
H[HFXWHG DW WKLV SRLQW�
VR WKH FKDQJHG GDWD
ZLOO DOVR EH LQLWLDOL]HG�

WR
,QLWLDOL]DWLRQ ZLOO
EH H[HFXWHG DW
WKLV SRLQW�

7KH LQLWLDOL]DWLRQ ZLOO EH H[HFXWHG
ZKHQ WKH HQWHU FRPPDQG LV UHFHLYHG�

��� 7UDQVPLVVLRQ 'HOD\ 7LPH
����� &RQILJXUDWLRQ ([DPSOH

�*�,9��9��

0

0DVWHU

&38 5DFN

0RWRU

6ODYH 5DFN

,QSXW

2XWSXW

&LUFXLW ([DPSOH

;

,QSXW 2XWSXW �QXPEHU RI SRLQW RFFXSLHG E\ ,QYHUWHU�

7UDQVPLVVLRQ WLPH WR WKH ,QYHUWHU LV WKH VDPH IRU FRQWDFW RXWSXW E\ ,QYHUWHU FRP�
PDQGV RU GDWD FRGH WUDQVIHU E\ 029����� 7KH FDOFXODWLRQ RI WKH UHVSRQVH WLPH
IURP WKH WLPH WKH LQSXW WXUQV 21 DW WKH 6ODYH WR WKH WLPH WKH ,QYHUWHU RXWSXW
FKDQJHV LV VKRZQ EHORZ�

����� ,QYHUWHU ,QWHUQDO 3URFHVVLQJ 7LPH
7KH WLPH UHTXLUHG IRU WKH ,QYHUWHU WR SURFHVV GDWD DIWHU LW KDV EHHQ VHQW YLD 6<6�
0$& %86 RU 6<60$& %86�� LV DV IROORZV�
0LQLPXP UHVSRQVH WLPH� � PV
0D[LPXP UHVSRQVH WLPH� �� PV

0

� WR �� PV

,QYHUWHU

&RPPXQLFDWLRQV
'DWD
SURFHVVLQJ ([HFXWLRQ

0RQLWRU

7UDQVPLVVLRQ 'HOD\ 7LPH 6HFWLRQ ���



��

����� 5HVSRQVH 7LPH IRU :LUHG 6<60$& %86 6\VWHP

&38 5DFN 0LQLPXP UHVSRQVH WLPH 0D[LPXP UHVSRQVH WLPH

&����+�&����+�
&����

,QSXW 21 UHVSRQVH WLPH � �F\FOH WLPH [ �� �
750 � ,QYHUWHU RXWSXW PLQLPXP UHVSRQVH WLPH
�� PV�

,QSXW 21 UHVSRQVH WLPH � �F\FOH WLPH [ �� �
�750 [ �� � ���� 757 � ��� 777� � ,QYHUWHU RXW�
SXW PD[LPXP UHVSRQVH WLPH ��� PV�

&����&��� ,QSXW 21 UHVSRQVH WLPH � F\FOH WLPH � 750 �
,QYHUWHU RXWSXW PLQLPXP UHVSRQVH WLPH �� PV�

,QSXW 21 UHVSRQVH WLPH � �F\FOH WLPH [ �� �
�750 [ �� � ���� 757 � ��� 777� � ,QYHUWHU RXW�
SXW PD[LPXP UHVSRQVH WLPH ��� PV�

&���+ ,QSXW 21 UHVSRQVH WLPH � �F\FOH WLPH [ �� �
,QYHUWHU RXWSXW PLQLPXP UHVSRQVH WLPH �� PV�
�*LYHQ WKDW WKH UHPRWH WUDQVPLVVLRQ WLPH LV
OHVV WKDQ WKH VFDQ WLPH��

,QSXW 21 UHVSRQVH WLPH � �F\FOH WLPH [ �� �
,QYHUWHU RXWSXW PD[LPXP UHVSRQVH WLPH ���
PV� �*LYHQ WKDW WKH UHPRWH WUDQVPLVVLRQ WLPH LV
OHVV WKDQ WKH VFDQ WLPH��

&9����&9����
�$V\QFKURQRXV SUR�
FHVVLQJ�

,QSXW 21 UHVSRQVH WLPH � �1 � 750 � ,QYHUWHU
RXWSXW PLQLPXP UHVSRQVH WLPH �� PV�
�1� 1XPEHU RI 0DVWHUV RQ 6<60$& %86�

,QSXW 21 UHVSRQVH WLPH � �F\FOH WLPH � �1� �
�750 [ �� � ���� 757 � ��� 777� � ,QYHUWHU RXW�
SXW PD[LPXP UHVSRQVH WLPH ��� PV�
�1� 1XPEHU RI 0DVWHUV RQ 6<60$& %86�

&9����&9����
�6\QFKURQRXV SUR�
FHVVLQJ�

,QSXW 21 UHVSRQVH WLPH � F\FOH WLPH � 757 �
777 � ,QYHUWHU RXWSXW PLQLPXP UHVSRQVH WLPH
�� PV�

,QSXW 21 UHVSRQVH WLPH � �F\FOH WLPH [ �� �
�750 [ �� � 757 � 777 � ,QYHUWHU RXWSXW PD[L�
PXP UHVSRQVH WLPH ��� PV�

750  7RWDO 6ODYH WUDQVPLVVLRQ WLPH SHU 0DVWHU �FRPPXQLFDWLRQV F\FOH WLPH�  
S757 � 777
757  7UDQVPLVVLRQ WLPH SHU 6ODYH �5,�  ��� PV � ���� PV [ Q�
777  7UDQVPLVVLRQ WLPH SHU ,QYHUWHU  � PV
�P� 7RWDO QXPEHU RI ZRUGV IRU WUDQVPLVVLRQ ,�2�
�Q� 7RWDO QXPEHU RI ZRUGV IRU UHOHYDQW 6ODYH ,�2�

����� 5HVSRQVH 7LPH IRU 2SWLFDO 6<60$& %86�� 6\VWHP

&38 5DFN 0LQLPXP UHVSRQVH WLPH 0D[LPXP UHVSRQVH WLPH

&9����&9����
�$V\QFKURQRXV SUR�
FHVVLQJ�

,QSXW 21 UHVSRQVH WLPH � �750 [ �� � 5HPRWH
UHIUHVK WLPH � ,QYHUWHU RXWSXW PLQLPXP UH�
VSRQVH WLPH �� PV�

,QSXW 21 UHVSRQVH WLPH � �750 [ �� � &\FOH
WLPH � 5HPRWH UHIUHVK WLPH � �� PV � ,QYHUWHU
RXWSXW PD[LPXP UHVSRQVH WLPH ��� PV�

&9����&9����
�6\QFKURQRXV SUR�
FHVVLQJ�

,QSXW 21 UHVSRQVH WLPH � �750 [ �� � �F\FOH
WLPH [ �� � ,QYHUWHU RXWSXW PLQLPXP UHVSRQVH
WLPH �� PV�

,QSXW 21 UHVSRQVH WLPH � �750 [ �� � �F\FOH
WLPH [ �� � �� PV � ,QYHUWHU RXWSXW PD[LPXP
UHVSRQVH WLPH ��� PV�

5HPRWH UHIUHVK WLPH  ��� PV � �QXPEHU RI ZRUGV UHIUHVKHG [ ����� PV�
750  7RWDO 6ODYH WUDQVPLVVLRQ WLPH SHU 0DVWHU �FRPPXQLFDWLRQV F\FOH WLPH�

7UDQVPLVVLRQ 7LPH SHU 6ODYH

2SWLFDO�W\SH

*URXS � 6ODYH �,QYHUWHUV� HWF�� ���� PV�6ODYH

*URXS � 6ODYH ���� PV�6ODYH

*URXS � 6ODYH �� 0 ���� PV�6ODYH

�� 0+ ��� PV�6ODYH

��� 0 ��� PV�6ODYH

1RWH ,I WKH WRWDO FRPPXQLFDWLRQV WLPH LV � PV RU OHVV� LW ZLOO EH FRQVLGHUHG DV � PV�

7KH FRPPXQLFDWLRQV F\FOH WLPHPD\ DOVR EH VHW E\ 6<60$&%86�� V\VWHPVHW�
WLQJV� )RU GHWDLOV� UHIHU WR \RXU 6<60$& %86�� XVHUV PDQXDO�

7UDQVPLVVLRQ 'HOD\ 7LPH 6HFWLRQ ���
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6(&7,21 �
(UURU 3URFHVVLQJ

7KLV VHFWLRQ GHVFULEHV WKH 6<6'5,9( 8QLW·V HUURU SURFHVVLQJ IHDWXUHV DQG KRZ WKH 8QLW·V RSHUDWHV ZKHQ DQ HUURU RFFXUV�

��� 'DWD 6HWWLQJ (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6<6'5,9( �*�,9 2SHUDWLRQV :KHQ 7UDQVPLVVLRQ (UURU 2FFXUV ��� � � � � � � � � � � � � � � � � �



��

��� 'DWD 6HWWLQJ (UURUV
,I D GDWD VHWWLQJ HUURU VKRXOG RFFXU ZKHQ ZULWLQJ RU UHDGLQJ GDWD IURP WKH 3& WR
WKH 6<6'5,9( �*�,9� WKH ,QYHUWHU 6WDWXV 'DWD 6HWWLQJ (UURU )ODJ� Q��� ELW ��
ZLOO WXUQ 21� )RU ZULWH PRGH HUURUV� GDWD FRGH HUURUV� RU VHWWLQJ UDQJH HUURU�$
�XS�GRZQ OLPLW HUURUV�� HUURU FRGH )) ZLOO EH UHWXUQHG WR ZRUG Q��� ELWV �� WR ���
DQG WKH GDWD OLQN VWDWXV ZLOO EH UHWXUQHG WR ZRUG Q���

:KHQ D 'DWD 6HWWLQJ (UURU 2FFXUV

:RUG
DGGUHVV

%LW QR�
DGGUHVV

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

Q

Q��

Q�� � ) )

Q�� 'DWD OLQN VWDWXV �GDWD VHWWLQJ HUURU FRQWHQWV�

6<6'5,9( �*�,9 6HW 'DWD &KHFN 3URFHVVLQJ

'��

Q

Q��

Q��

Q��

&RGH

'DWH

Q

Q��

Q��

Q��

� 5HWXUQ FRGH

5HWXUQ GDWD

Q

Q��

Q��

Q��

5HWXUQ FRGH

5HWXUQ GDWD

Q

Q��

Q��

Q��

� ))

'DWD OLQN VWDWXV

'��

6<60$& 6<6'5,9(

0HPRU\ IRU FRPPXQLFDWLRQV

:KHQ HQWHU
FRPPDQG
LV UHFHLYHG

'DWD FKHFN ���
'�� 'DWD VHWWLQJ HUURU %
'�� 19�5$0 ZULWH HUURU

0HPRU\ IRU RSHUDWLRQV

1*

1*'DWD FKHFN ���
'�� (QWHU FRPPDQG QRW
UHFHLYHG

1*2.

'DWD FKHFN ���
'�� :ULWH PRGH HUURU
'�� 'DWD FRGH HUURU
'�� 6HWWLQJ UDQJH HUURU $

2.

7UDQVPLVVLRQ

5HWXUQ

'DWD VHWWLQJ
HUURU

'DWD 6HWWLQJ (UURUV

Q � �

Q�� � � � �

Q�� ) )

Q�� � � � �

� $EQRUPDO GDWD VHWWLQJ �6Q��� VHWWLQJ UDQJH
���� WR ��))�

� 'DWD OLQN VWDWXV� DEQRUPDO 6Q��� VHWWLQJ OLPLWV

� 6Q��� GDWD FRGH

7KH GDWD LQ ZRUG Q �ELWV �� WR ��� DQG Q�� ELWV �� WR ��� GRHV QRW PDWFK� VR SUR�
FHVVLQJ FDQQRW SURFHHG WR WKH QH[W GDWD�

,I HUURU ELWV '� WR '� IRU WKH GDWD OLQN VWDWXV� Q��� WXUQ 21� WKH 'DWD 6HWWLQJ (UURU
)ODJ� Q��� ELW ��� ZLOO WXUQ 21�

'DWD 6HWWLQJ (UURUV 6HFWLRQ ���



��

'DWD &RGH 'DWD

5HDG
�+(;�

:ULWH
�+(;�

'DWD QDPH 'DWD UDQJH 'DWD UDQJH �+(;
FRQYHUVLRQ�

�� ��� 'DWD OLQN VWDWXV ���ELW GDWD ���� WR BBBB

Q��
'�� '�� '�� '�� '�� '�� '� '� '� '� '� '� '� '� '� '�

%LW QR� ,WHP (UURU FRQWHQW

'� 'XULQJ GDWD ZULWH SURFHVVLQJ 'DWD EHLQJ UHFHLYHG�

'� :ULWH PRGH HUURU 6Q RU &Q ZULWH GDWD FRGH ZDV UHFHLYHG GXULQJ ,QYHUWHU
RSHUDWLRQ�

'� 'DWD FRGH HUURU $Q XQUHJLVWHUHG GDWD FRGH ZDV UHFHLYHG�

'� 6HWWLQJ UDQJH HUURU $ �8S�GRZQ OLPLW HUURU� :ULWH GDWD ZDV UHFHLYHG RXWVLGH RI WKH VHWWLQJ UDQJH�

'� 6HWWLQJ UDQJH HUURU % �$GMXVWPHQW HUURU� :ULWH GDWD ZDV UHFHLYHG ZLWKRXW DGMXVWPHQW �9�I VHW�
WLQJ� HWF��

'� 19�5$0 ZULWH HUURU 19�5$0 ZULWLQJ GHIHFW �%&& HUURU�

'� (17(5 FRPPDQG QRW UHFHLYHG (17(5 FRPPDQG ZDV QRW UHFHLYHG DIWHU FKDQJH LQ
FRQVWDQW VHWWLQJV�

��� 6<6'5,9( �*�,9 2SHUDWLRQV :KHQ 7UDQVPLVVLRQ (UURU
2FFXUV

,I 6<60$& %86 RU 6<60$& %86�� FRPPXQLFDWLRQV DUH VWRSSHG GXULQJ RS�
HUDWLRQ GXH WR D EUHDN LQ WKH WUDQVPLVVLRQ SDWK RU D WUDQVPLVVLRQ HUURU� WKH 6<6�
'5,9(�*�,9ZLOO FRDVW WR D VWRS� DV IDFWRU\ VHW� ,I \RXZLVK WR FKDQJH WKH IDFWRU\
VHWWLQJ� \RX FDQ VHW WKH WKLUG DQG IRXUWK GLJLWV RI 6Q��� WR VHOHFW DQRWKHU HUURU
SURFHVVLQJ PHWKRG�

'DWD &RGH 'DWD

5HDG
�+(;�

:ULWH
�+(;�

'DWD
QR�

'DWD QDPH 'LJLW 6HW GDWD 2SHUDWLRQ

�� �� 6Q��� 581 0RGH 6HOHFW �
�7UDQVPLVVLRQ HUURU
SURFHVVLQJ�

� GLJLWV 3URFHVVLQJ ZKHQ WUDQVPLVVLRQ HUURU LV GHWHFWHG�
��� 'HFHOHUDWLRQ VWRS �'HFHOHUDWLRQ WLPH �� EQ����
��� &RDVWLQJ VWRS �)DFWRU\ VHWWLQJ�SURFHVVLQJ�

� GLJLWV
��� &RDVWLQJ VWRS �)DFWRU\ VHWWLQJ�
��� 'HFHOHUDWLRQ VWRS �'HFHOHUDWLRQ WLPH �� EQ����
��� &RQWLQXRXV RSHUDWLRQ

6<6'5,9( �*�,9 2SHUDWLRQV :KHQ 7UDQVPLVVLRQ (UURU 2FFXUV 6HFWLRQ ���



��

,0

7UDQVPLVVLRQ HUURU

0RWRU

,I D WUDQVPLVVLRQ HUURU RFFXUV� (���
ZLOO EH GLVSOD\HG RQ WKH 'LJLWDO 0RQLWRU�

��� 'HFHOHUDWLRQ VWRS �'HFHOHUDWLRQ WLPH �� EQ����

6WRSSHG ZLWK GHFHOHUDWLRQ
WLPH � �VHW YDOXH RI EQ����

7UDQVPLVVLRQ HUURU

��� &RDVWLQJ VWRS �IDFWRU\ VHWWLQJ�

&RDVWLQJ

7UDQVPLVVLRQ HUURU

��� 'HFHOHUDWLRQ VWRS �'HFHOHUDWLRQ WLPH �� EQ����

��� &RQWLQXRXV WUDQVPLVVLRQ

7UDQVPLVVLRQ HUURU

'DWD WUDQVIHU�
FRPPDQGV� HWF�

7UDQVPLVVLRQ UHVWRUHG�

,QYHUWHU HUURU �ZRUG Q��� ELW ��� ZLOO WXUQ
21 LI D WUDQVPLVVLRQ HUURU RFFXUV� (UURU
UHVHW �5(6(7� PXVW EH H[HFXWHG WR UH�
VWRUH RSHUDWLRQ�

(YHQ LI D WUDQVPLVVLRQ HUURU VKRXOG RFFXU�
WKH RSHUDWLRQ VWDWXV SULRU WR WKH HUURU ZLOO
EH UHWDLQHG� :KHQ FRPPXQLFDWLRQV DUH
UHVWRUHG� D GDWD WUDQVIHU FRPPDQG ZLOO EH
UHFHLYHG�7UDQVPLVVLRQ HUURU

6WRSSHG ZLWK GHFHOHUDWLRQ
WLPH � �VHW YDOXH RI EQ����

6<6'5,9( �*�,9 2SHUDWLRQV :KHQ 7UDQVPLVVLRQ (UURU 2FFXUV 6HFWLRQ ���
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6(&7,21 �
'DWD &RGH &KDUWV

7KLV VHFWLRQ SURYLGHV WKH XVHU ZLWK WKH GDWD FRGHV UHTXLUHG LQ RSHUDWLQJ WKH 6<6'5,9( ,QYHUWHU 8QLW�

��� 6\VWHP &RQVWDQW 6Q�BB ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RQWURO &RQVWDQW &Q�BB ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� )UHTXHQF\ 5HIHUHQFHV $Q�BB ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &KDQJLQJ &RQVWDQWV GXULQJ 2SHUDWLRQ EQ�BB ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� (17(5 &RPPDQG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� )UHTXHQF\ 5HIHUHQFHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 0RQLWRU 'LVSOD\ 8Q�BB ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 0RQLWRU 'DWD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QYHUWHU 6WDWXV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� )DXOW &RQWHQW 0RQLWRULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 0RQLWRULQJ 'DWD /LQN 6WDWXV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� 6\VWHP &RQVWDQW 6Q�BB
'DWD &RGH 'DWD 6HW

YDOXH
6HW
YDOXH

5HDG
�+(;�

:ULWH
�+(;�

'DWD
QR�

'DWD QDPH %LW QR� 6HW�
WLQJ
'DWD

)XQFWLRQ ,QLWLDO
VHW�
WLQJ
�+(;�

YDOXH YDOXH
�+(;�

��� ��� 6Q��� ,QYHUWHU FDSDFLW\ ��� ,QYHUWHU FDSDFLW\ VH�
OHFWHG

�� �� 6Q��� 9�I SDWWHUQ ��� 9�I SDWWHUQ VHOHFWHG ���)

�� �� 6Q��� 2SHUDWRU
6WDWXV

:ULWH 3UR�
KLELW 6HW�
WLQJ

����� 6HWWLQJ DQG UHDGLQJ RI
$Q�BB� EQ�BB� 6Q�BB� &Q�BB HQ�
DEOHG�
����� 6HWWLQJ DQG UHDGLQJ RI
$Q�BB� UHDGLQJ RI EQ�BB� 6Q�BB�
&Q�BB HQDEOHG�

����
������

&RQVWDQWV
,QLWLDOL]D�
WLRQ

����� 195$0 LQLWLDOL]DWLRQ
�(TXLYDOHQW WR ��ZLUH VHTXHQFH��
����� 195$0 LQLWLDOL]DWLRQ
�(TXLYDOHQW WR ��ZLUH VHTXHQFH��

�� �� 6Q��� 2SHUD�
WLRQ
0RGH
6HOHFW �

2SHUDWLRQ
0HWKRG
6HOHFW

� GLJLW � 0DVWHU IUHTXHQF\ UHIHU�
HQFH E\ DQDORJ LQSXW RI
H[WHUQDO WHUPLQDOV �����
�����

����
������

� 0DVWHU IUHTXHQF\ UHIHU�
HQFH E\ IUHTXHQF\ UHI�
HUHQFH � �$Q�����

� GLJLWV � ([WHUQDO WHUPLQDO RS�
HUDWLRQ UHIHUHQFH HIIHF�
WLYH�

� .H\SDG RSHUDWLRQ UHIHU�
HQFH HIIHFWLYH�

6WRSSLQJ
0HWKRG
6HOHFW

� GLJLWV ��� 'HFHOHUDWLRQ VWRS
��� &RDVWLQJ WR VWRS
��� )XOO�UDQJH '% VWRS6HOHFW

� GLJLWV
��� )XOO�UDQJH '% VWRS
��� &RDVWLQJ VWRS �&DQ EH UH�
VWDUWHG DIWHU WLPH VHW E\ EQ�����

6\VWHP &RQVWDQW 6Q�BB 6HFWLRQ ���



��

'DWD &RGH 6HW
YDOXH
�+(;�

6HW
YDOXH

'DWD

5HDG
�+(;�

6HW
YDOXH
�+(;�

6HW
YDOXH

,QLWLDO
VHW�
WLQJ
�+(;�

)XQFWLRQ6HW�
WLQJ
'DWD

%LW QR�'DWD QDPH'DWD
QR�

:ULWH
�+(;�

�� �� 6Q��� 2SHUDWLRQ 0RGH 6H�
OHFW �

� GLJLW � .H\SDG 6723 .H\ HQ�
DEOHG GXULQJ RSHUDWLRQ
IURP H[WHUQDO WHUPLQDOV
�FRPPXQLFDWLRQV IXQF�
WLRQ��

����
������

� .H\SDG 6723 .H\ GLV�
DEOHG GXULQJ RSHUDWLRQ
IURP H[WHUQDO WHUPLQDOV
�FRPPXQLFDWLRQV IXQF�
WLRQ��

� GLJLWV � 5HYHUVH RSHUDWLRQ SRV�
VLEOH�

� 5HYHUVH RSHUDWLRQ QRW
SRVVLEOH�

� GLJLWV � 1RW XVHG

� 1RW XVHG

� GLJLWV � $QDORJ PRQLWRU RXWSXW
�WHUPLQDOV �� DQG ��� LV
RXWSXW IUHTXHQF\�

� $QDORJ PRQLWRU RXWSXW
�WHUPLQDOV �� DQG ��� LV
RXWSXW FXUUHQW�

�� �� 6Q��� 2SHUDWLRQ 0RGH 6H�
OHFW �

� GLJLW ��� 6�FXUYH� ��� V
��� 1R 6�FXUYH

����
������HFW �

� GLJLWV

� R 6 FX H
��� 6�FXUYH� ��� V
��� 6�FXUYH� ��� V

������

� GLJLWV � 1RW XVHG

� 1RW XVHG

� GLJLWV � 1RW XVHG

� 1RW XVHG

�� �� 6Q��� 2SHUDWLRQ 0RGH 6H�
OHFW � �2YHU�WRUTXH
'HWHFWLRQ�

� GLJLW � 2YHU�WRUTXH GHWHFWLRQ
QRW HQDEOHG�

����
������

'HWHFWLRQ�
� 2YHU�WRUTXH GHWHFWLRQ

HQDEOHG�

� GLJLWV � (QDEOHG RQO\ LI DW VHW
VSHHG�

� (QDEOHG GXULQJ RSHUD�
WLRQ �LQFOXGLQJ DFFHOHUD�
WLRQ��

� GLJLWV � 2SHUDWLRQ FRQWLQXHG DI�
WHU RYHU�WRUTXH LV GH�
WHFWHG�

� &RDVWV WR VWRS LI RYHU�
WRUTXH LV GHWHFWHG�

� GLJLWV ���

6\VWHP &RQVWDQW 6Q�BB 6HFWLRQ ���



��

'DWD &RGH 6HW
YDOXH
�+(;�

6HW
YDOXH

'DWD

5HDG
�+(;�

6HW
YDOXH
�+(;�

6HW
YDOXH

,QLWLDO
VHW�
WLQJ
�+(;�

)XQFWLRQ6HW�
WLQJ
'DWD

%LW QR�'DWD QDPH'DWD
QR�

:ULWH
�+(;�

�� �� 6Q��� 2SHUDWLRQ 0RGH 6H�
OHFW � �&RPPDQG 6H�
OHFW�
�7UDQVPLVVLRQ HUURU
SURFHVVLQJ�

� GLJLW � 2SHUDWHV E\ RSWLRQ
FDUG IUHTXHQF\ UHIHU�
HQFHV �ZKHQ RSWLRQDO
FDUG LV LQVWDOOHG��

����
������

SURFHVVLQJ�
� 2SHUDWHV E\ LQYHUWHU

IUHTXHQF\ UHIHUHQFHV�

� GLJLWV � 2SHUDWHV E\ RSWLRQ
FDUG IUHTXHQF\ UHIHU�
HQFHV �ZKHQ RSWLRQDO
FDUG LV LQVWDOOHG��

� 2SHUDWHV E\ LQYHUWHU
IUHTXHQF\ UHIHUHQFHV�

� GLJLWV 2SHUDWLRQ ZKHQ WUDQVPLVVLRQ HU�
URU LV GHWHFWHG �ZKHQ RSWLRQ
FDUG LV LQVWDOOHG��
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YDOXH

6HWWLQJ
UDQJH LQSXW

GDWD

,QLWLDO
VHWWLQJ
�+(;�

YDOXH YDOXH
�+(;�

�� '� EQ��� $FFHOHUDWLRQ
WLPH �

��� VHF ��� WR
������

���� ���� WR ($�� ����

�� '� EQ��� 'HFHOHUDWLRQ
WLPH �

��� VHF ��� WR
������

���� ���� WR ($�� ����

�� '� EQ��� $FFHOHUDWLRQ
WLPH �

��� VHF ��� WR
������

���� ���� WR ($�� ����

�� '� EQ��� 'HFHOHUDWLRQ
WLPH �

��� VHF ��� WR
������

���� ���� WR ($�� ����

�� '� EQ��� )UHTXHQF\ UHI�
HUHQFH JDLQ

��� � ��� WR
������

�����
��� 9  
�������

���� WR ���� ��(�

�� '� EQ��� )UHTXHQF\ UHI�
HUHQFH ELDV

�� ï��� WR
���

� ���& WR ���� ����

�� '� EQ��� 7RUTXH FRP�
SHQVDWLRQ JDLQ

��� ��� WR ��� ��� ���� WR ���� ���$

�� '� EQ��� 0RWRU UDWHG
VOLS

���� ��� WR ��� ��� ���� WR ���� ����

�� '� EQ��� (QHUJ\�VDYLQJ
OHYHO JDLQ

�� � WR ��� �� ���� WR ��&� ����

�� '� EQ��� 0RQLWRU QR� DI�
WHU WXUQLQJ RQ
SRZHU VXSSO\

� � WR � � ���� WR ���� ����

�$ '$ EQ��� $QDORJ 5HIHU�
HQFH &DUG
JDLQ

���� ���� WR
����

���� ���� WR ��)) ����

�% '% EQ��� $QDORJ 5HIHU�
HQFH &DUG
JDLQ

���� ���� WR
����

���� ���� WR ��)) ����

��� (17(5 &RPPDQG

$IWHU DQ\ RI WKH ,QYHUWHU FRQVWDQWV �6Q�BB� &Q�BB� $Q�BB� RU EQ�BB� KDYH EHHQ VHW
RUPRGLILHG E\ZULWH SURFHVVLQJ IURP WKH3&� WKH(17(5FRPPDQGPXVW EH DGG�
HG DW WKH HQG� 6HW ´����µ IRU WKH ZULWH GDWD�

'DWD &RGH 'DWD

5HDG
�+(;�

:ULWH
�+(;�

'DWD QDPH 'DWD UDQJH 'DWD UDQJH �+(;
FRQYHUVLRQ�

��� )' (17(5 FRPPDQG ���� ����

(17(5 &RPPDQG 6HFWLRQ ���



��

��� )UHTXHQF\ 5HIHUHQFHV
'DWD &RGH 'DWD 6HW

YDOXH
6HW
YDOXH

5HDG
�+(;�

:ULWH
�+(;�

'DWD QDPH 6HWWLQJ
XQLW

6HWWLQJ UDQJH ,QLWLDO
YDOXH

6HWWLQJ
UDQJH LQSXW

GDWD

,QLWLDO
VHWWLQJ
�+(;�

YDOXH YDOXH
�+(;�

�� (� )UHTXHQF\ 5HIHU�
HQFH

���� +] ���� WR ������ ���� ���� WR �&�� ����

(� )UHTXHQF\ 5HIHU�
HQFH �:LGWK�

���� +] ���� WR ������ ���� ���� WR �&�� ����

1RWH )RU ZULWLQJ IUHTXHQF\ UHIHUHQFHV� LW LV QRW QHFHVVDU\ WR ZULWH DQ (17(5 FRP�
PDQG�

)UHTXHQF\ 5HIHUHQFH� (�� DQG )UHTXHQF\ 5HIHUHQFH �:LGWK�� (�
'DWD FRGHV �ZULWH� (� DQG (� DUH FRGHV IRU GLUHFWO\ VSHFLI\LQJ WKH IUHTXHQF\ IRU
WKH 6<6'5,9( �*�,9� %RWK RI WKHVH GDWD FRGHV KDYH WKH VDPH IXQFWLRQ�

6<6'5,9(

'DWD FRGH (�

'DWD FRGH (�

'DWD FRGH ��

:ULWH

:ULWH

5HDG

)UHTXHQF\ UHIHUHQFH
PHPRU\ DUHD

(� DQG (� DUH ZULWWHQ WR
WKH VDPH PHPRU\ DUHD�

7KH UHDVRQ IRU KDYLQJ WZR GDWD FRGHV LV WKDW LI WKH VDPH GDWD FRGH LV XVHG ZKHQ
IUHTXHQF\ FKDQJHV DUH PDGH FRQWLQXRXVO\� D GHWHUPLQDWLRQ WKDW WKH WUDQVIHU LV
FRPSOHWH FDQQRW EH PDGH ZLWK D FRPSDULVRQ FRPPDQG�

6Q��� EQ��� (QWHU
)UHTXHQF\
UHIHUHQFH6Q���

�� +] �� +] �� +]

´��µ ´��µ ´'�µ ´)'µ ´(�µ ´(�µ ´(�µ

:ULWH GDWD FRGH

1RWLILFDWLRQ RI VXFFHVVIXO
WUDQVPLVVLRQ LV JLYHQ
ZLWK &RPSDUH �&03�� 1RWLILFDWLRQ VLJQDO

$ FRPSOHWLRQ QRWLILFDWLRQ FDQQRW
EH JLYHQ EHFDXVH WKH VDPH GDWD
FRGH LV JLYHQ FRQVHFXWLYHO\�

)UHTXHQF\
UHIHUHQFH

)UHTXHQF\
UHIHUHQFH

,Q RUGHU WR HVWDEOLVK WKH WLPLQJ �KDQGVKDNLQJ� IRU ZULWLQJ GDWD ZKLOH FKDQJLQJ IUH�
TXHQFLHV LQ RUGHU� IUHTXHQF\ UHIHUHQFH GDWD FRGHV �ZULWH� (� DQG (� PXVW EH
WUDQVPLWWHG DOWHUQDWHO\�

6Q��� EQ���6Q���

�� +] �� +] �� +]

´��µ ´��µ ´'�µ ´)'µ ´(�µ ´(�µ ´(�µ

)UHTXHQF\
UHIHUHQFH

)UHTXHQF\
UHIHUHQFH

)UHTXHQF\
UHIHUHQFH(QWHU:ULWH GDWD FRGH

1RWLILFDWLRQ RI VXFFHVVIXO
WUDQVPLVVLRQ LV JLYHQ
ZLWK &RPSDUH �&03��

,I KDQGVKDNLQJ LV QRW H[HFXWHG� LW LV QRW QHFHVVDU\ WR DOWHUQDWH (� DQG (�� )RU
GHWDLOV� UHIHU WR 6HFWLRQ � 3URJUDP ([DPSOHV� SURJUDP ([DPSOH ��

)UHTXHQF\ 5HIHUHQFHV 6HFWLRQ ���



��

��� 0RQLWRU 'LVSOD\ 8Q�BB
0RQLWRU GDWD DQG ,QYHUWHU VWDWXV DUH VHW XVLQJ WKH IROORZLQJ GDWD�

����� 0RQLWRU 'DWD
'DWD &RGH 'DWD

5HDG
�+(;�

:ULWH
�+(;�

'DWD
QR�

'DWD QDPH 6HWWLQJ
XQLW

'DWD UDQJH 'DWD UDQJH �+(; FRQ�
YHUVLRQ�

�& ��� 8Q��� )UHTXHQF\ UHIHUHQFH ���� +] ���� WR ������ ���� WR �&��

�' ��� 8Q��� 2XWSXW IUHTXHQF\ ���� +] ���� WR ������ ���� WR �&��

�( ��� 8Q��� 2XWSXW FXUUHQW ��� $ ��� WR ����� ���� WR ��'�

�) ��� 8Q��� 9ROWDJH UHIHUHQFH � 9 � WR ��� ���� WR ��)�

�� ��� 8Q��� '& YROWDJH �931� � 9 � WR ��� ���� WR ����

�� ��� 8Q��� 2XWSXW SRZHU �� GLVSOD\� ��� N: ï����� WR ������ )&�� WR ��(�

�� ��� 8Q��� ,QSXW WHUPLQDO VWDWXV ��� �%LW VLJQDO� � WR ��� �%LW VLJQDO� ���� WR ��))

�� ��� 8Q��� 2XWSXW WHUPLQDO VWDWXV ��� �%LW VLJQDO� � WR � �%LW VLJQDO� ���� WR ����

����� ,QYHUWHU 6WDWXV
'DWD &RGH 'DWD

5HDG
�+(;�

:ULWH
�+(;�

'DWD QDPH 'DWD UDQJH 'DWD UDQJH �+(;
FRQYHUVLRQ�

�� ��� ,QYHUWHU VWDWXV ���ELW GDWD ���� WR BBBB

'�� '�� '�� '�� '�� '�� '� '� '� '� '� '� '� '� '� '�

�� 21
�� 2))

0RQLWRU 'LVSOD\ 8Q�BB 6HFWLRQ ���



��

%LW QR� )XQFWLRQ &RQWHQW

'� 'XULQJ RSHUDWLRQ 21� 'XULQJ RSHUDWLRQ

'� =HUR VSHHG 21� =HUR VSHHG

'� 8S�WR IUHTXHQF\ VHWWLQJ 21� �)UHTXHQF\ UHI ï &Q���� � 2XWSXW IUHTXHQF\ � �)UHTXHQF\ UHI
� &Q����

'� 8S�WR GHVLUHG IUHTXHQF\ VHWWLQJ 21� 8S�WR IUHTXHQF\ VWDWXV
�&Q��� ï &Q���� � 2XWSXW IUHTXHQF\ � �&Q��� � &Q����

'� )UHTXHQF\ GHWHFWLRQ � 21� 2XWSXW IUHTXHQF\ � &Q���

'� )UHTXHQF\ GHWHFWLRQ � 21� 2XWSXW IUHTXHQF\ � &Q���

'� ,QYHUWHU RSHUDWLRQ UHDG\ 21� ,QYHUWHU RSHUDWLRQ UHDG\

'� 'XULQJ XQGHUYROWDJH GHWHFWLRQ 21� 'XULQJ XQGHUYROWDJH GHWHFWLRQ

'� 'XULQJ RXWSXW FXWRII 21� 'XULQJ ,QYHUWHU RXWSXW EDVHEORFN

'� )UHTXHQF\ UHIHUHQFH PRGH 2))� 'XULQJ RSHUDWLRQ E\ IUHTXHQF\ UHIHUHQFH IURP FRPPXQLFD�
WLRQV �ZKHQ RSWLRQ FDUG LV LQVWDOOHG��
21� 'XULQJ RSHUDWLRQ E\ IUHTXHQF\ UHIHUHQFH IURP ,QYHUWHU�

'�� 2SHUDWLRQ UHIHUHQFH PRGH 2))� 'XULQJ RSHUDWLRQ E\ RSHUDWLRQ UHIHUHQFH IURP RSWLRQ �ZKHQ
RSWLRQ FDUG LV LQVWDOOHG��
21� 'XULQJ RSHUDWLRQ E\ RSHUDWLRQ UHIHUHQFH IURP ,QYHUWHU�

'�� 2YHU�WRUTXH GHWHFWLRQ 21� 'XULQJ RYHU�WRUTXH GHWHFWLRQ

'�� ��� ���

'�� %UDNLQJ UHVLVWRU IDXOW 21� 'XULQJ EUDNLQJ UHVLVWRU RYHUKHDWLQJ RU EUDNLQJ UHVLVWRU IDXOW�

'�� )DXOW 21� )DXOW �H[FHSW &3)��� &3)���

'�� 1RW XVHG � LV RXWSXW�

��� )DXOW &RQWHQW 0RQLWRULQJ

'DWD &RGH 'DWD

5HDG
�+(;�

:ULWH
�+(;�

'DWD QDPH 'DWD UDQJH 'DWD UDQJH �+(;
FRQYHUVLRQ�

�� ��� )DXOW FRQWHQW �� HUURUV� ���ELW GDWD �� [ �
ELWV�

���� WR BBBB

'DWD )RUPDW ([DPSOH� 2UGHU RI (UURU 2FFXUUHQFH

'��

� � �

'��

�

'��

� � �

'�

�

'�

� � �

'�

�

'�

� � �

'�

�

(DUOLHU HUURU
�ILUVW RI IRXU�
�2+�

(DUOLHU HUURU
�VHFRQG RI IRXU�
�2/��

(DUOLHU HUURU
�WKLUG RI IRXU�
�)8�

0RVW UHFHQW HUURU
�ODVW RI IRXU�
�2&�

)DXOW &RQWHQW 0RQLWRULQJ 6HFWLRQ ���



��

)DXOW &RQWHQWV
%LW QR� &RQWHQW

���� 1R )DXOW

���� 2YHU�FXUUHQW �2&�

���� 2YHU�YROWDJH �29�

���� ,QYHUWHU RYHUORDG �2/��

���� ,QYHUWHU RYHUKHDWLQJ �2+�

���� 1RW XVHG

���� )XVH EUHDN �)8�

���� %UDNH WUDQVLVWRU IDXOW� 5HVLVWRU 2YHUKHDW

���� ([WHUQDO IDXOW �()[[�

���� &RQWURO FLUFXLW IDXOW �&3)[[�

���� 0RWRU RYHUORDG �2/��

���� 1RW XVHG

���� 3RZHU IDLOXUH �LQFOXGLQJ PRPHQWDU\ LQWHUUXSWLRQV� �89��

���� 1RW XVHG

����

����

)DXOW FRQWHQWV DUH FOHDUHG ������ E\ HUURU UHVHW RU SRZHU VXSSO\ UHVHW�

��� 0RQLWRULQJ 'DWD /LQN 6WDWXV
'DWD &RGH 'DWD

5HDG
�+(;�

:ULWH
�+(;�

'DWD QDPH 'DWD UDQJH 'DWD UDQJH �+(;
FRQYHUVLRQ�

�� ��� 'DWD OLQN VWDWXV ���ELW GDWD ���� WR BBBB

'�� '�� '�� '�� '�� '�� '� '� '� '� '� '� '� '� '� '�

1RW XVHG

%LW QR� ,WHP (UURU FRQWHQW

'� 'XULQJ GDWD ZULWH SURFHVVLQJ 'DWD EHLQJ UHFHLYHG�

'� :ULWH PRGH HUURU :URQJ GDWD FRGH ZDV UHFHLYHG GXULQJ ,QYHUWHU RSHUDWLRQ�

'� 'DWD FRGH HUURU $Q XQUHJLVWHUHG GDWD FRGH ZDV UHFHLYHG�

'� 6HWWLQJ UDQJH HUURU $ �8S�GRZQ
OLPLW HUURU�

:ULWH GDWD ZDV UHFHLYHG RXWVLGH RI WKH VHWWLQJ UDQJH�

'� 6HWWLQJ UDQJH HUURU % �$GMXVWPHQW
HUURU�

:ULWH GDWD ZDV UHFHLYHG ZLWKRXW DGMXVWPHQW �9�I VHWWLQJ� HWF��

'� 19�5$0 ZULWH HUURU 19�5$0 ZULWLQJ GHIHFW �%&& HUURU�

'� (17(5 FRPPDQG QRW UHFHLYHG (17(5 FRPPDQG ZDV QRW UHFHLYHG DIWHU FKDQJH LQ FRQVWDQW VHW�
WLQJV�

'� WR '�� 1RW XVHG � LV RXWSXW�

0RQLWRULQJ 'DWD /LQN 6WDWXV 6HFWLRQ ���



��

6(&7,21 �
3URJUDP ([DPSOHV

7KLV SURJUDP SURYLGHV SURJUDPPLQJ H[DPSOHV IRU WKH 6<6'5,9(,QYHUWHU 8QLW� 7ZR H[DPSOHV DUH SURYLGHG� RQH IRU RSHUD�
WLRQV LQ ZKLFK RQH FRGH LV FKDQJHG DQG WKH VHFRQG IRU FDVHV LQ ZKLFK WZR RU PRUH FRGHV PXVW EH FKDQJHG�

��� 3URJUDP ([DPSOH � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3URJUDP ([DPSOH � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� 3URJUDP ([DPSOH �
7KLV LV D SURJUDP IRU H[HFXWLQJ RQO\ ,QYHUWHU RSHUDWLRQ UHIHUHQFHV DQG IUHTXHQ�
F\ UHIHUHQFHV�

6\VWHP &RQILJXUDWLRQ

50���

&���+

�*�,9��9��
:G ��� WR ���

2SHUDWLRQ 3DWWHUQ ,QSXWV IURP FRQWDFWV ��� WR ��� \LHOG WKH RSHUDWLRQ SDWWHUQ VKRZQ EHORZ�

5HYHUVH

)RUZDUG

581�6723
�ZRUG ���� ELW ���

):'�5(9 581
�ZRUG ���� ELW ���

2SHUDWLRQ
UHIHUHQFH

'XULQJ RSHUDWLRQ
�ZRUG ���� ELW ���

'XULQJ 5(9 581
�ZRUG ���� ELW ���

6WDWXV
1RW XVHG ZLWK
SURJUDP ��

�� +]
�� +]

�� +]

�� +]
�� +]

���

��� ���
���

���

���

���

3URJUDP ([DPSOH :KHQRQO\ WKH IUHTXHQF\ UHIHUHQFH LV FKDQJHG E\ WKH GDWD FRGH �ZULWH�� RQO\ RQH
GDWD FRGH� (�� LV XVHG DQG WKHUH LV WKXV QR QHHG WR IROORZ D VSHFLDO SURFHGXUH IRU
KDQGVKDNLQJ� 7KLV PDNHV WKH SURJUDP TXLWH VLPSOH� :KHQ WZR RU PRUH GDWD
FRGHV DUH XVHG� DV LQ WKH H[DPSOH SURJUDPVKRZQ KHUH� LW LV QHFHVVDU\ WR HVWDE�
OLVK WKH KDQGVKDNH� 5HIHU WR 6HFWLRQ ���� 3URJUDP ([DPSOH � IRU GHWDLOV� 7KLV
SURJUDP FDQ EH XVHG ZKHQ SHUIRUPLQJ WKH IROORZLQJ RSHUDWLRQV�

�� �� ���� �� &KDQJLQJ WZR RU PRUH GDWD LWHPV�

�� &KDQJLQJ IUHTXHQF\ UHIHUHQFH� DFFHOHUDWLRQ WLPH �EQ����� HWF�

�� &KDQJLQJ GDWD DQG PRQLWRULQJ�

�� 0RQLWRULQJ RXWSXW IUHTXHQF\ DQG RXWSXW FXUUHQW YDOXHV� FKDQJLQJ IUHTXHQ�
F\� HWF�

3URJUDP ([DPSOH � 6HFWLRQ ���
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029����
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����

029����

�����

���

�����

�����

����

����

�����

�����

(1'����

���� ����

���� ����

�$OZD\V 21�

7KH IUHTXHQF\ UHIHUHQFH �ZULWH FRGH (�� LV DOZD\V
WUDQVIHUUHG WR ELWV �� WR �� RI ZRUG ����

)UHTXHQF\ ������ +]� LV WUDQVIHUUHG LQ KH[DGHFLPDO �)$���

)UHTXHQF\ ������ +]� LV WUDQVIHUUHG LQ KH[DGHFLPDO ��'���

2SHUDWLRQ UHIHUHQFH

5HYHUVH FRPPDQG

)UHTXHQF\ ������ +]� LV WUDQVIHUUHG LQ KH[DGHFLPDO �%%���

)UHTXHQF\ ������ +]� LV WUDQVIHUUHG LQ KH[DGHFLPDO �������

3URJUDP ([DPSOH � 6HFWLRQ ���



��

��� 3URJUDP ([DPSOH �
7KLV LV D SURJUDP IRU PRQLWRULQJ 6Q DQG &Q GDWD FKDQJHV� DFFHOHUDWLRQ�GHFHO�
HUDWLRQ WLPHV� DQG IUHTXHQF\ FKDQJHV� DV ZHOO DV RXWSXW FXUUHQW �8Q���� DQG
RXWSXW IUHTXHQF\ UHIHUHQFHV �8Q�����

6\VWHP &RQILJXUDWLRQ

�*�,9��9��
:G ��� WR ���

&���+

50���

2SHUDWLRQ 3DWWHUQ ,QSXWV IURP FRQWDFWV ��� WR ��� \LHOG WKH RSHUDWLRQ SDWWHUQ VKRZQ EHORZ�

'XULQJ RSHUDWLRQ
�ZRUG ���� ELW ���

,QYHUWHU RSHUDWLRQ UHDG\
�ZRUG ���� ELW ���

6WDWXV

�� +]

�� +]

�� +]

�� +]

���
��� ���

��� ��� ���

2SHUDWLRQ UHIHUHQFH
581�6723
�ZRUG ���� ELW ���

,QYHUWHU HUURU
�ZRUG ���� ELW ���

��� 'DWD ZULWH
,QLWLDOL]H �6Q����
0D[� IUHTXHQF\ �&Q����
0RWRU UDWHG FXUUHQW �&Q����

,QYHUWHU HUURU RFFXUV
$FFHOHUDWLRQ
�EQ����� ��� V

$FFHOHUDWLRQ
�EQ����� ��� V

'HFHOHUDWLRQ
�EQ����� ��� V

3URJUDP ([DPSOH
�� �� ���� �� %\ WXUQLQJ FRQWDFW ��� 21 DQG 2))� WKH VHYHQ GDWD LWHPV VKRZQ EHORZ DUH

ZULWWHQ IURP '0 ����
2SHUDWLRQ 5HIHUHQFH DQG :ULWH 'DWD

1R� 6HWWLQJ FRQWHQWV :ULWH GDWD
FRGH �+(;�

:ULWH GDWD
�+(;�

� ,1,7,$/,=( �6Q����  ���� ����(� �� ���(

� (17(5 FRPPDQG )' ����

� 0D[� IUHTXHQF\ �&Q����  ���� +] �( ����

� 0RWRU UDWHG FXUUHQW �&Q����  ��� $ $� ����

� $FFHOHUDWLRQ WLPH �EQ����  ��� V '� ����

� )UHTXHQF\ UHIHUHQFH  ����� +] (� �)��

� (17(5 FRPPDQG )' ����

�� %\ WXUQLQJ FRQWDFW ��� 21 DQG 2))� WKH RSHUDWLRQ UHIHUHQFH WXUQV 21� 7KH
6<6'5,9( �*�,9 ZLOO RSHUDWH ZLWK DQ DFFHOHUDWLRQ VSHHG RI ��� VHFRQGV
DQG D IUHTXHQF\ UHIHUHQFH RI ����� +]�

3URJUDP ([DPSOH � 6HFWLRQ ���



��

�� %\ WXUQLQJ FRQWDFW ���21DQG2))� WKH GHFHOHUDWLRQ WLPH GDWD LV ZULWWHQ IURP
'0 ���� DQG DW WKH VDPH WLPH WKH RSHUDWLRQ UHIHUHQFH WXUQV 2))�

'HFHOHUDWLRQ WLPH �EQ����  ��� V '� ����

(17(5 FRPPDQG )' ����

�� %\ WXUQLQJ FRQWDFW ��� 21 DQG 2))� WKH WKUHH GDWD LWHPV VKRZQ EHORZ DUH
ZULWWHQ IURP '0 ���� DQG DW WKH VDPH WLPH WKH RSHUDWLRQ UHIHUHQFH WXUQV
21�

$FFHOHUDWLRQ WLPH �EQ����  ��� V '� ���(

)UHTXHQF\ UHIHUHQFH  ����� +] (� ����

(17(5 FRPPDQG )' ����

�� %\ WXUQLQJ FRQWDFW ��� 21 DQG 2))� WKH IUHTXHQF\ UHIHUHQFH LV ZULWWHQ IURP
'0 ����

)UHTXHQF\ UHIHUHQFH  ����� +] (� ����
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