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'DWDEDVH�&ROODWLRQV�DQG�,QWHUQDWLRQDO
/DQJXDJHV

7KLV�FKDSWHU�GHVFULEHV�KRZ�WR�HQVXUH�WKDW�$GDSWLYH�6HUYHU�$Q\ZKHUH�WUHDWV
\RXU�GDWD�DFFRUGLQJ�WR�WKH�ODQJXDJH�LQ�ZKLFK�\RX�ZRUN�

$�FROODWLRQ�LV�DQ�RUGHULQJ�IRU�D�SDUWLFXODU�FKDUDFWHU�VHW��&KRRVLQJ�WKH�SURSHU
FROODWLRQ�HQVXUHV�WKDW�WKH�VRUWLQJ�DQG�FRPSDULVRQ�RSHUDWLRQV�SURGXFH�WKH
SURSHU�UHVXOWV�IRU�WKH�ODQJXDJH�LQ�ZKLFK�WKH�GDWD�LV�VWRUHG�

7KLV�FKDSWHU�GHVFULEHV�WKH�EXLOW�LQ�FROODWLRQV�SURYLGHG�ZLWK�$GDSWLYH�6HUYHU
$Q\ZKHUH�DQG�GHVFULEHV�KRZ�WR�FRQVWUXFW�FXVWRP�FROODWLRQV��,W�DOVR�GHVFULEHV
RWKHU�DVSHFWV�RI�WKH�VRIWZDUH�WKDW�DUH�RI�SDUWLFXODU�LQWHUHVW�WR�XVHUV�RI
ODQJXDJHV�RWKHU�WKDQ�(QJOLVK�

7RSLF 3DJH

,QWURGXFWLRQ ���

,QWURGXFWLRQ�WR�FKDUDFWHU�VHWV�DQG�FROODWLRQV ���

8VLQJ�FKDUDFWHU�VHW�WUDQVODWLRQ ���

&KRRVLQJ�D�GDWDEDVH�FROODWLRQ ���

&UHDWLQJ�GDWDEDVHV�ZLWK�FXVWRP�FROODWLRQV ���

&KDUDFWHU�VHW�WUDQVODWLRQ�GHWDLOV ���

$ERXW�WKLV�FKDSWHU

&RQWHQWV



,QWURGXFWLRQ

���

,QWURGXFWLRQ
7KLV�VHFWLRQ�SURYLGHV�DQ�LQWURGXFWLRQ�WR�WKH�LVVXHV�\RX�PD\�IDFH�ZKHQ
ZRUNLQJ�LQ�DQ�HQYLURQPHQW�WKDW�XVHV�PRUH�WKDQ�RQH�FKDUDFWHU�VHW��RU�ZKHQ
XVLQJ�ODQJXDJHV�RWKHU�WKDQ�(QJOLVK�

2YHUYLHZ�RI�ODQJXDJH�LVVXHV

'DWDEDVH�XVHUV�ZRUNLQJ�DW�FOLHQW�DSSOLFDWLRQV�PD\�VHH�RU�DFFHVV�WH[W�WKDW
FRPHV�IURP�VHYHUDO�SRVVLEOH�VRXUFHV�

♦ 'DWD�LQ�WKH�GDWDEDVH�� 6WULQJV�DQG�RWKHU�WH[W�GDWD�DUH�VWRUHG�LQ�WKH
GDWDEDVH��7KH�GDWDEDVH�VHUYHU�SURFHVVHV�WKHVH�VWULQJV�ZKHQ�UHVSRQGLQJ
WR�UHTXHVWV�

)RU�H[DPSOH��WKH�GDWDEDVH�VHUYHU�PD\�EH�DVNHG�WR�VXSSO\�DOO�WKH�ODVW
QDPHV�EHJLQQLQJ�ZLWK�D�OHWWHU�RUGHUHG�OHVV�WKDQ�1�LQ�D�WDEOH��7KLV�UHTXHVW
UHTXLUHV�VWULQJ�FRPSDULVRQV�WR�EH�FDUULHG�RXW��DQG�DVVXPHV�D�FKDUDFWHU
VHW�RUGHULQJ�

♦ 'DWDEDVH�VHUYHU�VRIWZDUH�PHVVDJHV�� $SSOLFDWLRQV�FDQ�FDXVH
GDWDEDVH�HUURUV�WR�EH�JHQHUDWHG��)RU�H[DPSOH��DQ�DSSOLFDWLRQ�PD\�VXEPLW
D�TXHU\�WKDW�UHIHUHQFHV�D�FROXPQ�WKDW�GRHV�QRW�H[LVW��,Q�WKLV�FDVH��WKH
GDWDEDVH�VHUYHU�UHWXUQV�D�ZDUQLQJ�RU�HUURU�PHVVDJH��7KLV�PHVVDJH�LV�KHOG
LQ�D�ODQJXDJH�OLEUDU\��ZKLFK�LV�D�'//�RU�VKDUHG�OLEUDU\�FDOOHG�E\
$GDSWLYH�6HUYHU�$Q\ZKHUH�

♦ &OLHQW�DSSOLFDWLRQ�� 7KH�FOLHQW�DSSOLFDWLRQ�LQWHUIDFH�GLVSOD\V�WH[W��DQG
LQWHUQDOO\�WKH�FOLHQW�DSSOLFDWLRQ�PD\�SURFHVV�WH[W�

♦ &OLHQW�VRIWZDUH�PHVVDJHV�� 7KH�FOLHQW�OLEUDU\�XVHV�WKH�VDPH�ODQJXDJH
OLEUDU\�DV�WKH�GDWDEDVH�VHUYHU�WR�SURYLGH�PHVVDJHV�WR�WKH�FOLHQW
DSSOLFDWLRQ�

♦ 2SHUDWLQJ�V\VWHP�� 7KH�FOLHQW�RSHUDWLQJ�V\VWHP�KDV�WH[W�GLVSOD\HG�RQ
LWV�LQWHUIDFH��DQG�PD\�DOVR�SURFHVV�WH[W�

)RU�D�VDWLVIDFWRU\�ZRUNLQJ�HQYLURQPHQW��DOO�WKHVH�VRXUFHV�RI�WH[W�PXVW�ZRUN
WRJHWKHU��/RRVHO\�VSHDNLQJ��WKH\�PXVW�DOO�EH�ZRUNLQJ�LQ�WKH�XVHU
V�ODQJXDJH�
EXW�ZKDW�H[DFWO\�LV�LQYROYHG�LQ�WKLV"

7KHUH�DUH�VHYHUDO�GLVWLQFW�DVSHFWV�WR�FKDUDFWHU�VWRUDJH�DQG�GLVSOD\�E\
FRPSXWHU�VRIWZDUH�

♦ (DFK�SLHFH�RI�VRIWZDUH�ZRUNV�ZLWK�D�FKDUDFWHU�VHW��$�FKDUDFWHU�VHW�LV�D
VHW�RI�V\PEROV��LQFOXGLQJ�OHWWHUV��GLJLWV��VSDFHV�DQG�RWKHU�V\PEROV�

3LHFHV�LQ�WKH
FOLHQW�VHUYHU�SX]]OH

3LHFHV�LQ�WKH
FKDUDFWHU�VHW
SX]]OH
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♦ 7R�KDQGOH�WKHVH�FKDUDFWHUV��HDFK�SLHFH�RI�VRIWZDUH�HPSOR\V�D�FKDUDFWHU
VHW�HQFRGLQJ��LQ�ZKLFK�HDFK�FKDUDFWHU�LV�PDSSHG�RQWR�RQH�RU�PRUH�E\WHV
RI�LQIRUPDWLRQ��W\SLFDOO\�UHSUHVHQWHG�DV�KH[DGHFLPDO�QXPEHUV�

♦ &KDUDFWHUV�DUH�SULQWHG�RU�GLVSOD\HG�RQ�D�VFUHHQ�XVLQJ�D�IRQW��ZKLFK�LV�D
PDSSLQJ�EHWZHHQ�FKDUDFWHUV�LQ�WKH�FKDUDFWHU�VHW�DQG�WKHLU�DSSHDUDQFH�

♦ 2SHUDWLQJ�V\VWHPV�DOVR�XVH�D�NH\ERDUG�PDSSLQJ�WR�PDS�NH\V�RU�NH\
FRPELQDWLRQV�RQ�WKH�NH\ERDUG�WR�FKDUDFWHUV�LQ�WKH�FKDUDFWHU�VHW�

♦ $Q\�VRIWZDUH�WKDW�QHHGV�WR�VRUW�FKDUDFWHUV��IRU�H[DPSOH��OLVW�QDPHV
DOSKDEHWLFDOO\��XVHV�D�FROODWLRQ��$�FROODWLRQ�LV�D�FRPELQDWLRQ�RI�D
FKDUDFWHU�HQFRGLQJ��D�PDS�EHWZHHQ�FKDUDFWHUV�DQG�KH[DGHFLPDO
QXPEHUV��DQG�D�VRUW�RUGHU�IRU�WKH�FKDUDFWHUV��7KHUH�PD\�EH�PRUH�WKDQ
RQH�VRUW�RUGHU�IRU�HDFK�FKDUDFWHU�VHW��IRU�H[DPSOH��D�FDVH�VHQVLWLYH�RUGHU
DQG�D�FDVH�LQVHQVLWLYH�RUGHU�

7KH�GDWDEDVH�VHUYHU�UHFHLYHV�VWULQJV�IURP�FOLHQW�DSSOLFDWLRQV�DV�VWUHDPV�RI
E\WHV��,W�DVVRFLDWHV�WKHVH�E\WHV�ZLWK�FKDUDFWHUV�DFFRUGLQJ�WR�WKH�FROODWLRQ
VSHFLILHG�ZKHQ�WKH�GDWDEDVH�ZDV�FUHDWHG��,I�WKH�GDWD�LV�KHOG�LQ�DQ�LQGH[HG
FROXPQ��WKH�LQGH[�LV�VRUWHG�DFFRUGLQJ�WR�WKH�VRUW�RUGHU�RI�WKH�FROODWLRQ�

,W�LV�XS�WR�WKH�RSHUDWLQJ�V\VWHP�RI�WKH�FRPSXWHU�RQ�ZKLFK�WKH�FOLHQW
DSSOLFDWLRQ�LV�UXQQLQJ�WR�KDQGOH�WKH�IROORZLQJ�DVSHFWV�RI�FKDUDFWHU�VWULQJV�

♦ :KLFK�FKDUDFWHU�LV�VWRUHG�ZKHQ�D�SDUWLFXODU�NH\�RQ�WKH�NH\ERDUG�LV
SUHVVHG�

♦ :KDW�D�FKDUDFWHU�ORRNV�OLNH�RQ�\RXU�FRPSXWHU�VFUHHQ�

♦ :KDW�FKDUDFWHUV�DUH�DYDLODEOH�WR�WKH�DSSOLFDWLRQ�

♦ :KDW�E\WH�RU�FRPELQDWLRQ�RI�E\WHV�LV�VWRUHG�IRU�HDFK�FKDUDFWHU�

:KR�QHHGV�WR�UHDG�WKLV�FKDSWHU"

,I�\RXU�FKDUDFWHU�GDWD�FRQVLVWV�RI�FKDUDFWHUV�LQ�WKH�(QJOLVK�DOSKDEHW��\RX
SUREDEO\�GR�QRW�QHHG�WR�XVH�WKLV�FKDSWHU�

,I�\RX�KDYH�DQ�H[LVWLQJ�VHWXS�WKDW�GRHV�QRW�GLVSOD\�ODQJXDJH�SUREOHPV��\RX
SUREDEO\�GR�QRW�QHHG�WR�UHDG�WKLV�FKDSWHU�

+RZ�$GDSWLYH�6HUYHU�$Q\ZKHUH�DGGUHVVHV�ODQJXDJH�LVVXHV

$GDSWLYH�6HUYHU�$Q\ZKHUH�KDV�VXSSRUW�IRU�DOO�WKH�ODQJXDJH�LVVXHV�GLVFXVVHG
LQ�WKH�SUHYLRXV�VHFWLRQV�

7DVNV�IRU�WKH
GDWDEDVH�VHUYHU

&OLHQW�VLGH�WDVNV
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♦ 'DWD�LQ�WKH�GDWDEDVH�� :KHQ�\RX�FUHDWH�D�GDWDEDVH��\RX�FDQ�VHOHFW�D
FROODWLRQ�RI�\RXU�FKRLFH��%\�FKRRVLQJ�D�FROODWLRQ�WKDW�LV�VXLWDEOH�IRU�WKH
GDWD�LQ�\RXU�GDWDEDVH��\RX�HQVXUH�WKDW�TXHU\�UHVXOWV�DQG�VR�RQ�DUH�VRUWHG
SURSHUO\��DQG�WKDW�VWULQJ�FRPSDULVRQV�DUH�H[HFXWHG�SURSHUO\�

$��)RU�PRUH�LQIRUPDWLRQ��VHH��&KRRVLQJ�D�GDWDEDVH�FROODWLRQ��RQ�SDJH
����

♦ 0HVVDJH�VWULQJV�� 7KH�$GDSWLYH�6HUYHU�$Q\ZKHUH�ODQJXDJH�OLEUDU\
KROGV�PHVVDJHV�LQ�WKH�ODQJXDJH�RI�WKH�VRIWZDUH��,I�\RX�KDYH�SXUFKDVHG
DQ�(QJOLVK�ODQJXDJH�YHUVLRQ�RI�$GDSWLYH�6HUYHU�$Q\ZKHUH��WKH
PHVVDJHV�DUH�LQ�(QJOLVK��DQG�VR�RQ�

♦ &KDUDFWHU�VHW�WUDQVODWLRQ�� $GDSWLYH�6HUYHU�$Q\ZKHUH�FDQ�GH
FRQILJXUHG�WR�FDUU\�RXW�FKDUDFWHU�VHW�WUDQVODWLRQ��7KLV�PHDQV�WKDW
PHVVDJH�DQG�TXHU\�UHVXOWV�DUH�SDVVHG�EDFN�WR�WKH�FOLHQW�DSSOLFDWLRQ�LQ�WKH
FKDUDFWHU�VHW�UHTXHVWHG�E\�WKH�FOLHQW��HYHQ�LI�WKLV�LV�GLIIHUHQW�IURP�WKH
FKDUDFWHU�VHW�XVHG�LQ�WKH�GDWDEDVH�FROODWLRQ�

$��)RU�PRUH�LQIRUPDWLRQ��VHH��8VLQJ�FKDUDFWHU�VHW�WUDQVODWLRQ��RQ
SDJH�����

♦ &RQQHFWLRQ�VWULQJV�� &RQQHFWLRQV�VWULQJV�DUH�SURFHVVHG�RXWVLGH�DQ\
GDWDEDVH��DQG�KDQGOLQJ�FRQQHFWLRQ�VWULQJV�ZLWK�SURSHU�DWWHQWLRQ�WR
FKDUDFWHU�VHWV�LV�D�VHSDUDWH�WRSLF�

7KH�RWKHU�VHFWLRQV�LQ�WKLV�FKDSWHU�SURYLGH�GHWDLOHG�GHVFULSWLRQV�RI�FKDUDFWHU
VHW�DQG�ODQJXDJH�LVVXHV�
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,QWURGXFWLRQ�WR�FKDUDFWHU�VHWV�DQG�FROODWLRQV
:KHQ�\RX�FUHDWH�D�GDWDEDVH��\RX�VSHFLI\�D�FROODWLQJ�VHTXHQFH�RU�FROODWLRQ�WR
EH�XVHG�E\�WKH�GDWDEDVH��$�FROODWLRQ�LV�D�FKDUDFWHU�VHW��DQG�D�VRUWLQJ�RUGHU�IRU
FKDUDFWHUV�LQ�WKH�GDWDEDVH��:KHQHYHU�WKH�GDWDEDVH�FRPSDUHV�VWULQJV��VRUWV
VWULQJV��RU�FDUULHV�RXW�RWKHU�VWULQJ�RSHUDWLRQV�VXFK�DV�FDVH�FRQYHUVLRQ��LW�GRHV
VR�XVLQJ�WKH�FROODWLQJ�VHTXHQFH��7KH�GDWDEDVH�FDUULHV�RXW�VRUWLQJ�DQG�VWULQJ
FRPSDULVRQ�ZKHQ�VWDWHPHQWV�VXFK�DV�WKH�IROORZLQJ�DUH�VXEPLWWHG�

♦ 4XHULHV�ZLWK�DQ�25'(5�%<�FODXVH�

♦ ([SUHVVLRQV�WKDW�XVH�VWULQJ�IXQFWLRQV��VXFK�DV�/2&$7(��6,0,/$5�
6281'(;�

♦ &RQGLWLRQV�XVLQJ�WKH�/,.(�NH\ZRUG�

7KH�GDWDEDVH�DOVR�XVHV�FKDUDFWHU�VHWV�LQ�LGHQWLILHUV��FROXPQ�QDPHV�DQG�VR
RQ���,Q�GHFLGLQJ�ZKHWKHU�D�VWULQJ�LV�D�YDOLG�RU�XQLTXH�LGHQWLILHU��WKH�GDWDEDVH
XVHV�WKH�GDWDEDVH�FROODWLRQ�

6LQJOH�E\WH�FKDUDFWHU�VHWV�DQG�FRGH�SDJHV

0DQ\�ODQJXDJHV�KDYH�IHZ�HQRXJK�FKDUDFWHUV�WR�EH�UHSUHVHQWHG�LQ�D�VLQJOH�
E\WH�FKDUDFWHU�VHW��,Q�VXFK�D�FKDUDFWHU�VHW��HDFK�FKDUDFWHU�LV�UHSUHVHQWHG�E\�D
VLQJOH�E\WH��D�WZR�GLJLW�KH[DGHFLPDO�QXPEHU�

$W�PRVW������FKDUDFWHUV�FDQ�EH�UHSUHVHQWHG�LQ�D�VLQJOH�E\WH��1R�VLQJOH�E\WH
FKDUDFWHU�VHW�FDQ�KROG�DOO�RI�WKH�FKDUDFWHUV�XVHG�LQWHUQDWLRQDOO\��LQFOXGLQJ
DFFHQWHG�FKDUDFWHUV��,%0�VROYHG�WKLV�SUREOHP�E\�GHYHORSLQJ�D�VHW�RI�FRGH
SDJHV��HDFK�RI�ZKLFK�GHVFULEHV�D�VHW�RI�FKDUDFWHUV�DSSURSULDWH�IRU�RQH�RU
PRUH�QDWLRQDO�ODQJXDJHV��)RU�H[DPSOH��FRGH�SDJH�����FRQWDLQV�WKH�*UHHN
FKDUDFWHU�VHW��DQG�FRGH�SDJH�����FRQWDLQV�DQ�LQWHUQDWLRQDO�FKDUDFWHU�VHW
VXLWDEOH�IRU�UHSUHVHQWLQJ�PDQ\�FKDUDFWHUV�LQ�D�YDULHW\�RI�ODQJXDJHV�

$GDSWLYH�6HUYHU�$Q\ZKHUH�VXSSOLHV�D�VHW�RI�VLQJOH�E\WH�FROODWLRQV��FRGH
SDJHV�DQG�FROODWLRQ�RUGHULQJV��VXLWDEOH�IRU�PDQ\�ODQJXDJHV�RI�(XURSHDQ
RULJLQ�

:LWK�IHZ�H[FHSWLRQV��FKDUDFWHUV���WR�����DUH�WKH�VDPH�IRU�DOO�WKH�VLQJOH�E\WH
FRGH�SDJHV��7KH�PDSSLQJ�IRU�WKLV�UDQJH�RI�FKDUDFWHUV�LV�FDOOHG�WKH�$6&,,
FKDUDFWHU�VHW��,W�LQFOXGHV�WKH�(QJOLVK�ODQJXDJH�DOSKDEHW�LQ�XSSHU�DQG�ORZHU
FDVH��DV�ZHOO�DV�FRPPRQ�SXQFWXDWLRQ�V\PEROV�DQG�WKH�GLJLWV��7KLV�UDQJH�LV
RIWHQ�FDOOHG�WKH�VHYHQ�ELW�UDQJH��EHFDXVH�RQO\�VHYHQ�ELWV�DUH�QHHGHG��RU�WKH
ORZHU�SDJH��7KH�FKDUDFWHUV�IURP�����WR�����DUH�FDOOHG�H[WHQGHG�FKDUDFWHUV�
RU�XSSHU�FRGH�SDJH�FKDUDFWHUV��DQG�YDU\�IURP�FRGH�SDJH�WR�FRGH�SDJH�

8SSHU�DQG�ORZHU
SDJHV
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7KHUH�LV�JHQHUDOO\�QR�SUREOHP�ZLWK�FRGH�SDJH�FRPSDWLELOLW\�LI�WKH�RQO\
FKDUDFWHUV�XVHG�DUH�IURP�WKH�(QJOLVK�DOSKDEHW��DV�WKHVH�DUH�UHSUHVHQWHG�LQ�WKH
$6&,,�SRUWLRQ�RI�HDFK�FRGH�SDJH����WR�������+RZHYHU��LI�RWKHU�FKDUDFWHUV�DUH
XVHG��DV�LV�JHQHUDOO\�WKH�FDVH�LQ�DQ\�QRQ�(QJOLVK�HQYLURQPHQW��WKHUH�FDQ�EH
SUREOHPV�LI�WKH�GDWDEDVH�DQG�WKH�DSSOLFDWLRQ�XVH�GLIIHUHQW�FRGH�SDJHV�

6XSSRVH�D�GDWDEDVH�KROGLQJ�)UHQFK�ODQJXDJH�VWULQJV�XVHV�FRGH�SDJH������DQG
WKH�FOLHQW�RSHUDWLQJ�V\VWHP�XVHV�FRGH�SDJH������7KH�FKDUDFWHU�¬��XSSHU�FDVH
$�JUDYH��LV�KHOG�LQ�WKH�GDWDEDVH�DV�FKDUDFWHU������KH[DGHFLPDO�%����,Q�FRGH
SDJH������FKDUDFWHU�����LV�D�JUDSKLFDO�FKDUDFWHU��7KH�FOLHQW�DSSOLFDWLRQ
UHFHLYHV�WKLV�E\WH�DQG�WKH�RSHUDWLQJ�V\VWHP�GLVSOD\V�LW�RQ�WKH�VFUHHQ��WKH�XVHU
VHHV�D�JUDSKLFDO�FKDUDFWHU�LQVWHDG�RI�DQ�$�JUDYH�

&RGH�SDJHV�LQ�:LQGRZV�DQG�:LQGRZV�17

)RU�3&�XVHUV��WKH�LVVXH�LV�FRPSOLFDWHG�EHFDXVH�WKHUH�DUH�DW�OHDVW�WZR�FRGH
SDJHV�LQ�XVH�RQ�PRVW�3&
V��06�'26��DV�ZHOO�DV�FKDUDFWHU�PRGH�DSSOLFDWLRQV
�WKRVH�XVLQJ�WKH�FRQVROH�RU��'26�ER[���LQ�:LQGRZV����DQG�:LQGRZV�17�
XVH�FRGH�SDJHV�WDNHQ�IURP�WKH�,%0�VHW��7KHVH�DUH�FDOOHG�2(0�FRGH�SDJHV
�2ULJLQDO�(TXLSPHQW�0DQXIDFWXUHU��IRU�KLVWRULFDO�UHDVRQV�

:LQGRZV�RSHUDWLQJ�V\VWHPV�GR�QRW�UHTXLUH�WKH�OLQH�GUDZLQJ�FKDUDFWHUV�WKDW
ZHUH�KHOG�LQ�WKH�H[WHQGHG�FKDUDFWHUV�RI�WKH�2(0�FRGH�SDJHV��VR�WKH\�XVH�D
GLIIHUHQW�VHW�RI�FRGH�SDJHV��7KHVH�SDJHV�ZHUH�EDVHG�RQ�WKH�$16,�VWDQGDUG
DQG�DUH�WKHUHIRUH�FRPPRQO\�FDOOHG�$16,�FRGH�SDJHV�

$GDSWLYH�6HUYHU�$Q\ZKHUH�VXSSRUWV�FROODWLRQV�EDVHG�RQ�ERWK�2(0�DQG
$16,�FRGH�SDJHV�

&RQVLGHU�WKH�IROORZLQJ�VLWXDWLRQ�

♦ $�3&�LV�UXQQLQJ�WKH�:LQGRZV����RSHUDWLQJ�V\VWHP�ZLWK�$16,�FRGH�SDJH
�����

♦ 7KH�FRGH�SDJH�IRU�FKDUDFWHU�PRGH�DSSOLFDWLRQV�LV�2(0�FRGH�SDJH�����

♦ 7H[W�LV�KHOG�LQ�D�GDWDEDVH�FUHDWHG�XVLQJ�WKH�FROODWLRQ�FRUUHVSRQGLQJ�WR
2(0�FRGH�SDJH�����

$Q�XSSHU�FDVH�$�JUDYH�LQ�WKH�GDWDEDVH�LV�VWRUHG�DV�FKDUDFWHU������7KLV�YDOXH
LV�GLVSOD\HG�DV�D�JUDSKLFDO�FKDUDFWHU�LQ�D�FKDUDFWHU�PRGH�DSSOLFDWLRQ��7KH
VDPH�FKDUDFWHU�LV�GLVSOD\HG�DV�D�GRW�RQ�D�:LQGRZV�DSSOLFDWLRQ�

$��)RU�LQIRUPDWLRQ�DERXW�FKRRVLQJ�D�VLQJOH�E\WH�FROODWLRQ�IRU�\RXU
GDWDEDVH��VHH��&KRRVLQJ�D�GDWDEDVH�FROODWLRQ��RQ�SDJH�����

([DPSOH

([DPSOH
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0XOWLE\WH�FKDUDFWHU�VHWV

6RPH�ODQJXDJHV��VXFK�DV�-DSDQHVH�DQG�&KLQHVH��KDYH�PDQ\�PRUH�WKDQ����
FKDUDFWHUV��7KHVH�FKDUDFWHUV�FDQQRW�DOO�EH�UHSUHVHQWHG�XVLQJ�D�VLQJOH�E\WH��EXW
FDQ�EH�UHSUHVHQWHG�LQ�PXOWLE\WH�FKDUDFWHU�VHWV��,Q�DGGLWLRQ��VRPH�FKDUDFWHU
VHWV�XVH�WKH�PXFK�ODUJHU�QXPEHU�RI�FKDUDFWHUV�DYDLODEOH�LQ�D�PXOWLE\WH
UHSUHVHQWDWLRQ�WR�UHSUHVHQW�FKDUDFWHUV�IURP�PDQ\�ODQJXDJHV�LQ�D�VLQJOH��PRUH
FRPSUHKHQVLYH��FKDUDFWHU�VHW�

0XOWLE\WH�FKDUDFWHU�VHWV�DUH�RI�WZR�W\SHV��6RPH�DUH�YDULDEOH�ZLGWK��LQ�ZKLFK
VRPH�FKDUDFWHUV�DUH�VLQJOH�E\WH�FKDUDFWHUV��RWKHUV�DUH�GRXEOH�E\WH��DQG�VR�RQ�
2WKHU�VHWV�DUH�IL[HG�ZLGWK��LQ�ZKLFK�DOO�FKDUDFWHUV�LQ�WKH�VHW�KDYH�WKH�VDPH
QXPEHU�RI�E\WHV��$GDSWLYH�6HUYHU�$Q\ZKHUH�VXSSRUWV�RQO\�YDULDEOH�ZLGWK
FKDUDFWHU�VHWV�

$��)RU�LQIRUPDWLRQ�RQ�WKH�PXOWLE\WH�FKDUDFWHU�VHWV��VHH��8VLQJ�PXOWLE\WH
FROODWLRQV��RQ�SDJH�����

'LVSOD\LQJ�\RXU�FXUUHQW�FKDUDFWHU�VHWWLQJV

(DFK�RSHUDWLQJ�V\VWHP�KDV�LWV�RZQ�V\VWHP�IRU�KDQGOLQJ�FKDUDFWHU�VHWV�
HQFRGLQJV��DQG�FROODWLRQ�VHTXHQFHV��7R�ILQG�RXW�LQIRUPDWLRQ�DERXW�WKH
FXUUHQW�VHWWLQJV�RQ�\RXU�RSHUDWLQJ�V\VWHP��\RX�FDQ�

♦ $W�D�V\VWHP�FRPPDQG�SURPSW��W\SH�FKFS�WR�GLVSOD\�WKH�FXUUHQW�FRGH
SDJH��2Q�:LQGRZV�DQG�:LQGRZV�17�3&V��WKLV�UHWXUQV�WKH�2(0�FRGH
SDJH�

♦ ,Q�:LQGRZV���[��:LQGRZV�����DQG�:LQGRZV�17��VHH�WKH�5HJLRQDO
6HWWLQJV�LQ�WKH�&RQWURO�3DQHO��7KH�5HJLRQDO�VHWWLQJV�FRUUHVSRQG�WR�DQ
$16,�FRGH�SDJH�

6RUWLQJ�FKDUDFWHUV�XVLQJ�FROODWLRQV

$�FROODWLRQ�LV�D�VRUWLQJ�RUGHU�IRU�FKDUDFWHUV�LQ�D�FKDUDFWHU�VHW�HQFRGLQJ�RU
FRGH�SDJH��7KH�FROODWLRQ�VHTXHQFH�LV�EDVHG�RQ�WKH�HQFRGHG�YDOXH�RI�WKH
FKDUDFWHUV�

7KH�FROODWLRQ�VHTXHQFH�LQFOXGHV�WKH�QRWLRQ�RI�DOSKDEHWLF�RUGHULQJ�RI�OHWWHUV�
DQG�H[WHQGV�LW�WR�LQFOXGH�DOO�FKDUDFWHUV�LQ�WKH�FKDUDFWHU�VHW��LQFOXGLQJ�GLJLWV
DQG�VSDFH�FKDUDFWHUV�

0RUH�WKDQ�RQH�FKDUDFWHU�FDQ�EH�DVVRFLDWHG�ZLWK�HDFK�VRUW�SRVLWLRQ��7KLV�LV
XVHIXO�LI�\RX�ZLVK��IRU�H[DPSOH��WR�WUHDW�DQ�DFFHQWHG�FKDUDFWHU�WKH�VDPH�DV�WKH
FKDUDFWHU�ZLWKRXW�DQ�DFFHQW�

$VVRFLDWLQJ�PRUH
WKDQ�RQH�FKDUDFWHU
ZLWK�HDFK�VRUW
SRVLWLRQ



,QWURGXFWLRQ�WR�FKDUDFWHU�VHWV�DQG�FROODWLRQV

���

7ZR�FKDUDFWHUV�ZLWK�WKH�VDPH�VRUW�SRVLWLRQ�DUH�FRQVLGHUHG�LGHQWLFDO�LQ�DOO
ZD\V�E\�WKH�GDWDEDVH��7KHUHIRUH��LI�D�FROODWLRQ�DVVLJQHG�WKH�FKDUDFWHUV�D�DQG
H�WR�WKH�VDPH�VRUW�RUGHU��WKHQ�D�TXHU\�ZLWK�WKH�IROORZLQJ�VHDUFK�FRQGLWLRQ�

:+(5(�FRO�� �
ZDQW
�

LV�VDWLVILHG�E\�D�URZ�IRU�ZKLFK�FRO��FRQWDLQV�WKH�HQWU\��ZHQW��

$W�HDFK�VRUW�SRVLWLRQ��ORZHU��DQG�XSSHUFDVH�IRUPV�RI�D�FKDUDFWHU�FDQ�EH
LQGLFDWHG��)RU�FDVH�VHQVLWLYH�GDWDEDVHV��WKH�ORZHU��DQG�XSSHUFDVH�FKDUDFWHUV
DUH�QRW�WUHDWHG�DV�HTXLYDOHQW��)RU�FDVH�LQVHQVLWLYH�GDWDEDVHV��WKH�ORZHU��DQG
XSSHUFDVH�YHUVLRQV�RI�WKH�FKDUDFWHU�DUH�FRQVLGHUHG�HTXLYDOHQW�
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8VLQJ�FKDUDFWHU�VHW�WUDQVODWLRQ
7KLV�VHFWLRQ�RXWOLQHV�KRZ�GLIIHUHQW�FRPSRQHQWV�RI�$GDSWLYH�6HUYHU
$Q\ZKHUH�KDQGOH�FRGH�SDJHV��DQG�KRZ�FKDUDFWHU�VHW�WUDQVODWLRQ�HQDEOHV
V\VWHPV�ZKHUH�GLIIHUHQW�FRPSRQHQWV�KDYH�GLIIHUHQW�FKDUDFWHU�VHWV�WR�IXQFWLRQ
SURSHUO\�

&KDUDFWHU�VHW�WUDQVODWLRQ�FDQ�EH�FDUULHG�RXW�DPRQJ�FKDUDFWHU�VHWV�WKDW
UHSUHVHQW�WKH�VDPH�FKDUDFWHUV��EXW�DW�GLIIHUHQW�YDOXHV��7KHUH�QHHGV�WR�EH�D
GHJUHH�RI�FRPSDWLELOLW\�EHWZHHQ�WKH�FKDUDFWHU�VHWV�IRU�WKLV�WR�EH�SRVVLEOH��)RU
H[DPSOH��FKDUDFWHU�VHW�WUDQVODWLRQ�EHWZHHQ�(8&�-,6�DQG�6KLIW�-,6�FKDUDFWHU
VHWV��EXW�QRW�EHWZHHQ�(8&�-,6�DQG�2(0�FRGH�SDJH�����

7R�HQDEOH�FKDUDFWHU�VHW�WUDQVODWLRQ��\RX�PXVW�VWDUW�WKH�GDWDEDVH�VHUYHU�XVLQJ
WKH��FW�FRPPDQG�OLQH�RSWLRQ��)RU�H[DPSOH�

GEHQJ���FW�DVDGHPR�GE

$YRLGLQJ�FKDUDFWHU�VHW�WUDQVODWLRQ

7KHUH�LV�D�SHUIRUPDQFH�FRVW�DVVRFLDWHG�ZLWK�FKDUDFWHU�VHW�WUDQVODWLRQ��,I�\RX
FDQ�VHW�XS�DQ�HQYLURQPHQW�VXFK�WKDW�QR�FKDUDFWHU�VHW�WUDQVODWLRQ�LV�UHTXLUHG�
WKHQ�\RX�GR�QRW�KDYH�WR�SD\�WKLV�FRVW��DQG�\RXU�VHWXS�LV�VLPSOHU�WR�PDLQWDLQ�

,I�\RX�ZRUN�ZLWK�D�VLQJOH�E\WH�FKDUDFWHU�VHW�DQG�DUH�FRQFHUQHG�RQO\�ZLWK
VHYHQ�ELW�$6&,,�FKDUDFWHUV��YDOXHV���WKURXJK�������WKHQ�\RX�GR�QRW�QHHG
FKDUDFWHU�VHW�WUDQVODWLRQ��(YHQ�LI�WKH�FRGH�SDJHV�DUH�GLIIHUHQW�LQ�WKH�GDWDEDVH
DQG�RQ�WKH�FOLHQW�RSHUDWLQJ�V\VWHP��WKH\�DUH�FRPSDWLEOH�RYHU�WKLV�UDQJH�RI
FKDUDFWHUV��0DQ\�(QJOLVK�ODQJXDJH�LQVWDOODWLRQV�ZLOO�PHHW�WKHVH
UHTXLUHPHQWV�

,I�\RX�GR�UHTXLUH�XVH�RI�H[WHQGHG�FKDUDFWHUV��WKHUH�DUH�RWKHU�VWHSV�\RX�PD\�EH
DEOH�WR�WDNH�

♦ ,I�WKH�FRGH�SDJH�RQ�\RXU�FOLHQW�PDFKLQH�RSHUDWLQJ�V\VWHP�PDWFKHV�WKDW
XVHG�LQ�WKH�GDWDEDVH��QR�FKDUDFWHU�VHW�WUDQVODWLRQ�LV�QHHGHG�IRU�GDWD�LQ�WKH
GDWDEDVH�

)RU�H[DPSOH��LQ�PDQ\�HQYLURQPHQWV�LW�LV�DSSURSULDWH�WR�XVH�WKH
:LQ/DWLQ��FROODWLRQ�LQ�\RXU�GDWDEDVH��ZKLFK�FRUUHVSRQGV�WR�WKH
:LQGRZV�17�FRGH�SDJH�LQ�PDQ\�HQYLURQPHQWV�

♦ ,I�\RX�DUH�DEOH�WR�XVH�D�YHUVLRQ�RI�$GDSWLYH�6HUYHU�$Q\ZKHUH�EXLOW�IRU
\RXU�ODQJXDJH��DQG�LI�\RX�XVH�WKH�:LQ/DWLQ��FRGH�SDJH�RQ�\RXU
RSHUDWLQJ�V\VWHP��QR�FKDUDFWHU�VHW�WUDQVODWLRQ�LV�QHHGHG�IRU�GDWDEDVH
PHVVDJHV��7KH�FKDUDFWHU�VHW�XVHG�LQ�WKH�$GDSWLYH�6HUYHU�$Q\ZKHUH
PHVVDJH�VWULQJV�LV�FRGH�SDJH�������ZKLFK�FRUUHVSRQGV�WR�:LQ/DWLQ��



8VLQJ�FKDUDFWHU�VHW�WUDQVODWLRQ
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$OVR��UHFDOO�WKDW�FKDUDFWHU�VHW�WUDQVODWLRQ�WDNHV�SODFH�RQO\�LI�WKH�GDWDEDVH
VHUYHU�LV�VWDUWHG�XVLQJ�WKH��FW�FRPPDQG�OLQH�VZLWFK�

2'%&�FRGH�SDJH�WUDQVODWLRQ

$GDSWLYH�6HUYHU�$Q\ZKHUH�SURYLGHV�DQ�2'%&�WUDQVODWLRQ�GULYHU��7KLV
FRQYHUWV�FKDUDFWHUV�EHWZHHQ�2(0�DQG�$16,�FRGH�SDJHV��,W�DOORZV�:LQGRZV
DSSOLFDWLRQV�XVLQJ�$16,�FRGH�SDJHV�WR�EH�FRPSDWLEOH�ZLWK�GDWDEDVHV�WKDW�XVH
2(0�FRGH�SDJHV�LQ�WKHLU�FROODWLRQV�

1RW�QHHGHG�LI�\RX�XVH�$16,�FKDUDFWHU�VHWV
,I�\RX�XVH�DQ�$16,�FKDUDFWHU�VHW�LQ�\RXU�GDWDEDVH��DQG�DUH�XVLQJ�$16,
FKDUDFWHU�VHW�DSSOLFDWLRQV��\RX�GR�QRW�QHHG�WR�XVH�WKLV�WUDQVODWLRQ�GULYHU�

7KH�WUDQVODWLRQ�GULYHU�FDUULHV�RXW�D�PDSSLQJ�EHWZHHQ�WKH�2(0�FRGH�SDJH�LQ
XVH�LQ�WKH��'26�ER[��DQG�WKH�$16,�FRGH�SDJH�XVHG�LQ�WKH�:LQGRZV
RSHUDWLQJ�V\VWHP��,I�\RXU�GDWDEDVH�XVHV�WKH�VDPH�FRGH�SDJH�DV�WKH�2(0�FRGH
SDJH��WKH�FKDUDFWHUV�DUH�WUDQVODWHG�SURSHUO\��,I�\RXU�GDWDEDVH�GRHV�QRW�XVH�WKH
VDPH�FRGH�SDJH�DV�\RXU�PDFKLQH
V�2(0�FRGH�SDJH��\RX�ZLOO�VWLOO�KDYH
FRPSDWLELOLW\�SUREOHPV�

(PEHGGHG�64/�GRHV�QRW�SURYLGH�DQ\�VXFK�FRGH�SDJH�WUDQVODWLRQ�PHFKDQLVP�

6\EDVH�&HQWUDO�DQG�,QWHUDFWLYH�64/�FRGH�SDJH�WUDQVODWLRQ

,QWHUDFWLYH�64/�DQG�6\EDVH�&HQWUDO�ERWK�KDYH�2(0�WR�$16,�LQWHUQDO�FRGH
SDJH�WUDQVODWLRQ�LI�WKH�GDWDEDVH�XVHV�DQ�2(0�FKDUDFWHU�VHW��$V�ZLWK�WKH
2'%&�WUDQVODWLRQ�GULYHU��WKHUH�LV�DQ�DVVXPSWLRQ�WKDW�WKH�2(0�FRGH�SDJH�RQ
WKH�ORFDO�PDFKLQH�LV�WKH�VDPH�DV�WKDW�LQ�WKH�GDWDEDVH�

)RU�,QWHUDFWLYH�64/��\RX�FDQ�WXUQ�RII�WKH�WUDQVODWLRQ�LI�\RX�ZLVK��E\�VHWWLQJ
WKH�,QWHUDFWLYH�64/�RSWLRQ�&+$5B2(0B7UDQVODWLRQ�WR�D�YDOXH�RI�2))�

$��)RU�PRUH�LQIRUPDWLRQ�RQ�2(0�WR�$16,�FKDUDFWHU�VHW�WUDQVODWLRQ�LQ
,QWHUDFWLYH�64/��VHH��&+$5B2(0B75$16/$7,21�RSWLRQ��RQ�SDJH����
RI�WKH�ERRN�$GDSWLYH�6HUYHU�$Q\ZKHUH�5HIHUHQFH�0DQXDO�

&KDUDFWHU�WUDQVODWLRQ�IRU�GDWDEDVH�PHVVDJHV

(UURU�DQG�RWKHU�PHVVDJHV�IURP�WKH�GDWDEDVH�VRIWZDUH�DUH�KHOG�LQ�D�ODQJXDJH
OLEUDU\��/RFDOL]HG�YHUVLRQV�RI�WKLV�OLEUDU\�DUH�SURYLGHG�ZLWK�ORFDOL]HG
YHUVLRQV�RI�$GDSWLYH�6HUYHU�$Q\ZKHUH��7KH�PHVVDJHV�IRU�HDFK�ODQJXDJH
DVVXPH�DQ�$16,�FRGH�SDJH�
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6RPH�GDWDEDVH�PHVVDJHV�KDYH�SODFHKROGHUV�WKDW�DUH�ILOOHG�LQ�IURP�WKH
GDWDEDVH��)RU�H[DPSOH��LI�\RX�H[HFXWH�D�TXHU\�ZLWK�D�FROXPQ�WKDW�GRHV�QRW
H[LVW��WKH�UHWXUQHG�HUURU�PHVVDJHV�LV�

&ROXPQ�FROXPQ�QDPH�QRW�IRXQG

ZKHUH�FROXPQ�QDPH�LV�ILOOHG�LQ�IURP�WKH�GDWDEDVH�

,I�WKH�GDWDEDVH�FROODWLRQ�XVHV�D�FKDUDFWHU�VHW�WKDW�LV�GLIIHUHQW�IURP�WKH
/DQJXDJH�'//�EXW�FRPSDWLEOH�ZLWK�LW��VXFK�DV�(8&�-,6�FRPSDUHG�WR�6KLIW�
-,6���WKHQ�WKH�GDWDEDVH�VHUYHU�DXWRPDWLFDOO\�WUDQVODWHV�GDWDEDVH�PHVVDJHV�LQWR
WKH�GDWDEDVH�FROODWLRQ�SULRU�WR�VHQGLQJ�WR�WKH�FOLHQW��,I�QHFHVVDU\��IXUWKHU
FKDUDFWHU�VHW�WUDQVODWLRQ�IURP�GDWDEDVH�WR�FOLHQW�LV�FDUULHG�RXW�LQ�RUGHU�WR
HQVXUH�WKDW�WKH�PHVVDJH�UHDFKHV�WKH�FOLHQW�LQ�WKH�DSSURSULDWH�FKDUDFWHU�VHW�

0HVVDJHV�DUH�DOZD\V�WUDQVODWHG��LI�QHFHVVDU\��LQWR�WKH�GDWDEDVH�FROODWLRQ
FKDUDFWHU�VHW��UHJDUGOHVV�RI�ZKHWKHU�WKH��FW�FRPPDQG�OLQH�RSWLRQ�LV�XVHG�
7KH��FW�FRPPDQG�OLQH�RSWLRQ�DIIHFWV�RQO\�WKH�FKDUDFWHU�VHW�FRQYHUVLRQ�RQ
WKH�ZD\�WR�WKH�FOLHQW�

&RQQHFWLRQ�VWULQJV�DQG�FKDUDFWHU�VHWV

&RQQHFWLRQ�VWULQJV�SUHVHQW�D�VSHFLDO�FDVH�IRU�FKDUDFWHU�VHW�WUDQVODWLRQ��7KH
FRQQHFWLRQ�VWULQJ�LV�SDUVHG�E\�WKH�FOLHQW�OLEUDU\��LQ�RUGHU�WR�ORFDWH�RU�VWDUW�D
GDWDEDVH�VHUYHU��7KLV�SDUVLQJ�LV�GRQH�ZLWK�QR�NQRZOHGJH�RI�WKH�VHUYHU
FKDUDFWHU�VHW�RU�ODQJXDJH�

7KH�FRQQHFWLRQ�VWULQJ�LV�SDUVHG�DV�IROORZV�

� ,W�LV�EURNHQ�GRZQ�LQWR�LWV�NH\ZRUG� �YDOXH�FRPSRQHQWV��7KLV�FDQ�EH
GRQH�LQGHSHQGHQWO\�RI�FKDUDFWHU�VHW��DV�ORQJ�DV�\RX�GR�QRW�XVH�WKH�^
FXUO\�EUDFHV�`DURXQG�&RPP/LQNV�SDUDPHWHUV��,QVWHDG��XVH�WKH
UHFRPPHQGHG���SDUHQWKHVHV���

� 7KH�VHUYHU�LV�ORFDWHG��7KH�VHUYHU�QDPH�PXVW�EH�FRQVWUXFWHG�IURP�ORZHU
SDJH��VHYHQ�ELW��$6&,,�FKDUDFWHUV�

� 7KH�'DWDEDVH1DPH�RU�'DWDEDVH)LOH�SDUDPHWHU�LV�LQWHUSUHWHG�LQ�WKH
VHUYHU�FKDUDFWHU�VHW�

� 2QFH�WKH�GDWDEDVH�LV�ORFDWHG��WKH�UHPDLQLQJ�FRQQHFWLRQ�SDUDPHWHUV�DUH
LQWHUSUHWHG�DFFRUGLQJ�WR�LWV�FKDUDFWHU�VHW�



&KRRVLQJ�D�GDWDEDVH�FROODWLRQ
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&KRRVLQJ�D�GDWDEDVH�FROODWLRQ
<RX�FKRRVH�D�FROODWLRQ�ZKHQ�\RX�FUHDWH�D�GDWDEDVH��7KH�FROODWLRQ�LV�DQ
RSWLRQ�RQ�WKH�&5($7(�'$7$%$6(�VWDWHPHQW�DQG�LQ�WKH�,QLWLDOL]DWLRQ
XWLOLW\�

6XSSOLHG�FROODWLRQV

7KH�IROORZLQJ�FROODWLRQV�DUH�VXSSOLHG�ZLWK�$GDSWLYH�6HUYHU�$Q\ZKHUH��<RX
FDQ�REWDLQ�WKLV�OLVW�E\�HQWHULQJ�WKH�IROORZLQJ�FRPPDQG�DW�D�V\VWHP�FRPPDQG
OLQH�

GELQLW��O

&ROODWLRQ�QDPH 7\SH 'HVFULSWLRQ

LQWHUQDO 2(0 %DVHG�RQ�&RGH�SDJH����

��� 2(0 &RGH�SDJH������$6&,,��8QLWHG�6WDWHV

��� 2(0 &RGH�SDJH������$6&,,��0XOWLOLQJXDO

��� 2(0 &RGH�SDJH������$6&,,��6ODYLF�/DWLQ�,,

��� 2(0 &RGH�SDJH������$6&,,��3RUWXJDO

��� 2(0 &RGH�SDJH������$6&,,��&DQDGD�)UHQFK

��� 2(0 &RGH�SDJH������$6&,,��1RUZD\

(%&',& $16, (%&',&

���(%&',& 2(0 &RGH�3DJH������(%&',&

���/$7,1� 2(0 &RGH�3DJH������/DWLQ��

���(63 2(0 &RGH�3DJH������6SDQLVK

���69( 2(0 &RGH�3DJH������6ZHGLVK�)LQQLVK

���&<5 $16, &RGH�3DJH������&\ULOOLF

���'$1 $16, &RGH�3DJH������'DQLVK

���(// $16, &RGH�3DJH������*UHHN

���(63 $16, &RGH�3DJH������6SDQLVK

���,6/ $16, &RGH�3DJH������,FHODQGLF

���/$7,1� $16, &RGH�3DJH������/DWLQ��

���/$7,1� $16, &RGH�3DJH������/DWLQ��

���125 $16, &RGH�3DJH������1RUZHJLDQ

���586 $16, &RGH�3DJH������5XVVLDQ
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&ROODWLRQ�QDPH 7\SH 'HVFULSWLRQ

���69( $16, &RGH�3DJH������6ZHGLVK�)LQQLVK

���75. $16, &RGH�3DJH������7XUNLVK

���&<5 2(0 &RGH�3DJH������&\ULOOLF

���'$1 2(0 &RGH�3DJH������'DQLVK

���(// 2(0 &RGH�3DJH������*UHHN

���(63 2(0 &RGH�3DJH������6SDQLVK

���,6/ 2(0 &RGH�3DJH������,FHODQGLF

���/$7,1� 2(0 &RGH�3DJH������/DWLQ��

���/$7,1� 2(0 &RGH�3DJH������/DWLQ��

���125 2(0 &RGH�3DJH������1RUZHJLDQ

���586 2(0 &RGH�3DJH������5XVVLDQ

���69( 2(0 &RGH�3DJH������6ZHGLVK�)LQQLVK

���75. 2(0 &RGH�3DJH������7XUNLVK

���/$7,1� 2(0 &RGH�3DJH������/DWLQ��

���&<5 2(0 &RGH�3DJH������&\ULOOLF

���&<5 2(0 &RGH�3DJH������&\ULOOLF

���+(% 2(0 &RGH�3DJH������+HEUHZ

���75. 2(0 &RGH�3DJH������7XUNLVK

���/$7,1� 2(0 &RGH�3DJH������/DWLQ��

���,6/ 2(0 &RGH�3DJH������,FHODQGLF

���+(% 2(0 &RGH�3DJH������+HEUHZ

���/$7,1� 2(0 &RGH�3DJH������/DWLQ��

���125 2(0 &RGH�3DJH������1RUZHJLDQ

���586 2(0 &RGH�3DJH������5XVVLDQ

���(// 2(0 &RGH�3DJH������*UHHN

���75. $16, &RGH�SDJH������7XUNLVK

6-,6 $16, -DSDQHVH�6KLIW�-,6�(QFRGLQJ

6-,6� $16, -DSDQHVH�6KLIW�-,6�(QFRGLQJ��6\EDVH
$GDSWLYH�6HUYHU�(QWHUSULVH�FRPSDWLEOH

(8&B-$3$1 $16, -DSDQHVH�(8&�-,6�;�����������DQG�-,6�;
����������(QFRGLQJ

(8&B&+,1$ $16, &KLQHVH�*%���������(QFRGLQJ
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&ROODWLRQ�QDPH 7\SH 'HVFULSWLRQ

(8&B7$,:$1 $16, 7DLZDQHVH�%LJ���(QFRGLQJ

(8&B.25($ $16, .RUHDQ�.6�&�����������(QFRGLQJ

87)� $16, 8&6���7UDQVIRUPDWLRQ�)RUPDW

,62B� $16, ,62��������/DWLQ��

,62B%,1(1* $16, %LQDU\�RUGHULQJ��(QJOLVK�,62�$6&,,���ELW
OHWWHU�FDVH�PDSSLQJV

:,1B/$7,1� $16, :LQGRZV�/DWLQ����VLPLODU�WR�,62B��
,62��������ZLWK�H[WHQVLRQV

:,1B/$7,1� $16, $�VXSHUVHW�RI�,62��������ZLWK�FKDUDFWHUV
DOVR�LQ�����)

$16,�RU�2(0"

$GDSWLYH�6HUYHU�$Q\ZKHUH�FROODWLRQV�DUH�EDVHG�RQ�FRGH�SDJHV�WKDW�DUH
GHVLJQDWHG�DV�HLWKHU�$16,�RU�2(0��,Q�PRVW�FDVHV��XVH�RI�DQ�$16,�FRGH�SDJH
LV�UHFRPPHQGHG�

,I�\RX�FKRRVH�WR�XVH�DQ�$16,�FRGH�SDJH��\RX�PXVW�QRW�XVH�WKH�2'%&
WUDQVODWLRQ�GULYHU�LQ�WKH�2'%&�GDWD�VRXUFH�FRQILJXUDWLRQ�ZLQGRZ�

,I�\RX�FKRRVH�WR�XVH�DQ�2(0�FRGH�SDJH��\RX�PXVW�GR�WKH�IROORZLQJ�

♦ &KRRVH�D�FRGH�SDJH�WKDW�PDWFKHV�WKH�2(0�FRGH�SDJHV�RQ�\RXU�XVHUV

FOLHQW�PDFKLQHV�

♦ :KHQ�VHWWLQJ�XS�GDWD�VRXUFHV�IRU�:LQGRZV�EDVHG�2'%&�DSSOLFDWLRQV�
GR�FKRRVH�WKH�$GDSWLYH�6HUYHU�$Q\ZKHUH�WUDQVODWLRQ�GULYHU�LQ�WKH
2'%&�GDWD�VRXUFH�FRQILJXUDWLRQ�

7KH�WUDQVODWLRQ�GULYHU�FRQYHUWV�EHWZHHQ�WKH�2(0�FRGH�SDJH�RQ�\RXU
PDFKLQH�DQG�WKH�$16,�FRGH�SDJH�XVHG�E\�:LQGRZV��,I�WKH�GDWDEDVH
FROODWLRQ�LV�D�GLIIHUHQW�2(0�FRGH�SDJH�WKDQ�WKH�RQH�RQ�\RXU�PDFKLQH�
UHVXOWV�PD\�QRW�EH�SHUIHFW�

%RWK�,QWHUDFWLYH�64/�DQG�6\EDVH�&HQWUDO�GHWHFW�ZKHWKHU�WKH�GDWDEDVH
FROODWLRQ�LV�$16,�RU�2(0�E\�FKHFNLQJ�WKH�ILUVW�IHZ�FKDUDFWHUV��DQG�HLWKHU
HQDEOH�RU�GLVDEOH�WUDQVODWLRQ�DV�QHHGHG�

$��)RU�PRUH�LQIRUPDWLRQ�DERXW�FRGH�SDJH�WUDQVODWLRQ�LQ�,QWHUDFWLYH�64/�
VHH��&+$5B2(0B75$16/$7,21�RSWLRQ��RQ�SDJH�����RI�WKH�ERRN
$GDSWLYH�6HUYHU�$Q\ZKHUH�5HIHUHQFH�0DQXDO�
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6XSSOLHG�$16,�FROODWLRQV

$GDSWLYH�6HUYHU�$Q\ZKHUH�SURYLGHV�WKH�IROORZLQJ�$16,�FROODWLRQV�

♦ ���75.

♦ 6-,6

♦ 6-,6�

♦ (8&B-$3$1

♦ (8&B&+,1$

♦ (8&B7$,:$1

♦ (8&B.25($

♦ 87)�

♦ ,62B�

♦ ,62B%,1(1*

♦ :,1B/$7,1�

♦ :,1B/$7,1�

,62B��LV�SURYLGHG�IRU�FRPSDWLELOLW\�ZLWK�WKH�$GDSWLYH�6HUYHU�(QWHUSULVH
GHIDXOW�,62B��FROODWLRQ��7KH�GLIIHUHQFHV�DUH�DV�IROORZV�

♦ 7KH�ORZHU�FDVH�OHWWHU�VKDUS�V��?[')��VRUWV�ZLWK�WKH�ORZHU�FDVH�V�LQ
$GDSWLYH�6HUYHU�$Q\ZKHUH��EXW�DIWHU�VV�LQ�$GDSWLYH�6HUYHU�(QWHUSULVH�

♦ /LJDWXUHV�DUH�WZR�FKDUDFWHUV�FRPELQHG�LQWR�D�VLQJOH�FKDUDFWHU��7KH
OLJDWXUHV�FRUUHVSRQGLQJ�WR�$(�DQG�DH��?[&��DQG�?[(���VRUW�DIWHU�$�DQG�D
UHVSHFWLYHO\�LQ�$GDSWLYH�6HUYHU�$Q\ZKHUH��EXW�DIWHU�$(�DQG�DH�LQ
$GDSWLYH�6HUYHU�(QWHUSULVH�

:,1B/$7,1��LV�VLPLODU�WR�,62B���H[FHSW�WKDW�:LQGRZV�KDV�GHILQHG
FKDUDFWHUV�LQ�SODFHV�ZKHUH�,62B��VD\V��XQGHILQHG���VSHFLILFDOO\�WKH�UDQJH
�[����[%)��7KH�GLIIHUHQFHV�IURP�$GDSWLYH�6HUYHU�(QWHUSULVH
V�,62B��DUH�DV
IROORZV�

♦ 7KH�XSSHU�FDVH�DQG�ORZHU�FDVH�,FHODQGLF�(WK��?['��DQG�?[)���LV�VRUWHG
ZLWK�'�LQ�$GDSWLYH�6HUYHU�$Q\ZKHUH��EXW�DIWHU�DOO�RWKHU�OHWWHUV�LQ
$GDSWLYH�6HUYHU�(QWHUSULVH�

♦ 7KH�XSSHU�FDVH�DQG�ORZHU�FDVH�,FHODQGLF�7KRUQ��?['��DQG�?[)���LV�VRUWHG
ZLWK�7�LQ�$GDSWLYH�6HUYHU�$Q\ZKHUH��EXW�DIWHU�DOO�RWKHU�OHWWHUV�LQ
$GDSWLYH�6HUYHU�(QWHUSULVH�

7KH�,62B�
FROODWLRQ

7KH�:,1B/$7,1�
FROODWLRQ
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♦ 7KH�XSSHU�FDVH�<�GLDUHVLV��?[�)��LV�VRUWHG�ZLWK�<�LQ�$GDSWLYH�6HUYHU
$Q\ZKHUH��DQG�FDVH�FRQYHUWV�ZLWK�ORZHU�FDVH�<�GLDUHVLV��?[))���,Q
$GDSWLYH�6HUYHU�(QWHUSULVH�LW�LV�XQGHILQHG�DQG�VRUWV�DIWHU�?[�(

♦ 7KH�ORZHU�FDVH�OHWWHU�VKDUS�V��?[')��VRUWV�ZLWK�WKH�ORZHU�FDVH�V�LQ
$GDSWLYH�6HUYHU�$Q\ZKHUH��EXW�DIWHU�VV�LQ�$GDSWLYH�6HUYHU�(QWHUSULVH�

♦ /LJDWXUHV�DUH�WZR�FKDUDFWHUV�FRPELQHG�LQWR�D�VLQJOH�FKDUDFWHU��7KH
OLJDWXUHV�FRUUHVSRQGLQJ�WR�$(�DQG�DH��?[&��DQG�?[(���VRUW�DIWHU�$�DQG�D
UHVSHFWLYHO\�LQ�$GDSWLYH�6HUYHU�$Q\ZKHUH��EXW�DIWHU�$(�DQG�DH�LQ
$GDSWLYH�6HUYHU�(QWHUSULVH�

♦ 7KH�OLJDWXUHV�FRUUHVSRQGLQJ�WR�2(�DQG�RH��?[�&�DQG�?[�&��VRUW�ZLWK�2
LQ�$GDSWLYH�6HUYHU�$Q\ZKHUH��EXW�DIWHU�2(�DQG�RH�LQ�$GDSWLYH�6HUYHU
(QWHUSULVH�

♦ 7KH�XSSHU�FDVH�DQG�ORZHU�FDVH�OHWWHU�6�ZLWK�FDURQ��?[�$�DQG�?[�$��VRUWV
ZLWK�6�LQ�$GDSWLYH�6HUYHU�$Q\ZKHUH��EXW�LV�XQGHILQHG�LQ�$GDSWLYH
6HUYHU�(QWHUSULVH��VRUWLQJ�DIWHU�?[���DQG�?[���

6XSSRUWHG�2(0�FROODWLRQV

7KH�IROORZLQJ�WDEOH�VKRZV�WKH�EXLOW�LQ�FROODWLRQV�WKDW�FRUUHVSRQG�WR�2(0
FRGH�SDJHV��7KH�WDEOH�DQG�WKH�FRUUHVSRQGLQJ�FROODWLRQV�ZHUH�GHULYHG�IURP
VHYHUDO�PDQXDOV�IURP�,%0�FRQFHUQLQJ�1DWLRQDO�/DQJXDJH�6XSSRUW��VXEMHFW
WR�WKH�UHVWULFWLRQV�PHQWLRQHG�DERYH���7KLV�WDEOH�UHSUHVHQWV�WKH�EHVW
LQIRUPDWLRQ�DYDLODEOH�DW�WKH�WLPH�RI�ZULWLQJ��'XH�WR�FRQWLQXLQJ�UDSLG
JHRSROLWLFDO�FKDQJHV��WKH�WDEOH�PD\�FRQWDLQ�QDPHV�IRU�FRXQWULHV�WKDW�QR
ORQJHU�H[LVW��

&RXQWU\ /DQJXDJH 3ULPDU\
&RGH
3DJH

3ULPDU\
&ROODWLRQ

6HFRQGDU\
&RGH
3DJH

6HFRQGDU\
&ROODWLRQ

$UJHQWLQD 6SDQLVK ��� ���(63 ��� ���(63

$XVWUDOLD (QJOLVK ��� ���/$7,1� ��� ���/$7,1�

$XVWULD *HUPDQ ��� ���/$7,1� ��� ���/$7,1�

%HOJLXP %HOJLDQ
'XWFK

��� ���/$7,1� ��� ���/$7,1�

%HOJLXP %HOJLDQ
)UHQFK

��� ���/$7,1� ��� ���/$7,1�

%HODUXV %HODUXVVLDQ ��� ���&<5

%UD]LO 3RUWXJXHVH ��� ���/$7,1� ��� ���/$7,1�

%XOJDULD %XOJDULDQ ��� ���&<5 ��� ���&<5
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&RXQWU\ /DQJXDJH 3ULPDU\
&RGH
3DJH

3ULPDU\
&ROODWLRQ

6HFRQGDU\
&RGH
3DJH

6HFRQGDU\
&ROODWLRQ

&DQDGD &GQ�)UHQFK ��� ���/$7,1� ��� ���/$7,1�

&DQDGD (QJOLVK ��� ���/$7,1� ��� ���/$7,1�

&URDWLD &URDWLDQ ��� ���/$7,1� ��� ���/$7,1�

&]HFK
5HSXEOLF

&]HFK ��� ���/$7,1� ��� ���/$7,1�

'HQPDUN 'DQLVK ��� ���'$1

)LQODQG )LQQLVK ��� ���69( ��� ���69(

)UDQFH )UHQFK ��� ���/$7,1� ��� ���/$7,1�

*HUPDQ\ *HUPDQ ��� ���/$7,1� ��� ���/$7,1�

*UHHFH *UHHN ��� ���(// ��� ���(//

+XQJDU\ +XQJDULDQ ��� ���/$7,1� ��� ���/$7,1�

,FHODQG ,FHODQGLF ��� ���,6/ ��� ���,6/

,UHODQG (QJOLVK ��� ���/$7,1� ��� ���/$7,1�

,VUDHO +HEUHZ ��� ���+(% ��� ���+(%

,WDO\ ,WDOLDQ ��� ���/$7,1� ��� ���/$7,1�

0H[LFR 6SDQLVK ��� ���(63 ��� ���(63

1HWKHU�
ODQGV

'XWFK ��� ���/$7,1� ��� ���/$7,1�

1HZ
=HDODQG

(QJOLVK ��� ���/$7,1� ��� ���/$7,1�

1RUZD\ 1RUZHJLDQ ��� ���125 ��� ���125

3HUX 6SDQLVK ��� ���(63 ��� ���(63

3RODQG 3ROLVK ��� ���/$7,1� ��� ���/$7,1�

3RUWXJDO 3RUWXJXHVH ��� ���/$7,1� ��� ���/$7,1�

5RPDQLD 5RPDQLDQ ��� ���/$7,1� ��� ���/$7,1�

5XVVLD 5XVVLDQ ��� ���586 ��� ���586

6��$IULFD $IULNDDQV ��� ���/$7,1� ��� ���/$7,1�

6��$IULFD (QJOLVK ��� ���/$7,1� ��� ���/$7,1�

6ORYDN
5HSXEOLF

6ORYDNLDQ ��� ���/$7,1� ��� ���/$7,1�

6ORYHQLD 6ORYHQLDQ ��� ���/$7,1� ��� ���/$7,1�

6SDLQ 6SDQLVK ��� ���(63 ��� ���(63
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&RXQWU\ /DQJXDJH 3ULPDU\
&RGH
3DJH

3ULPDU\
&ROODWLRQ

6HFRQGDU\
&RGH
3DJH

6HFRQGDU\
&ROODWLRQ

6ZHGHQ 6ZHGLVK ��� ���69( ��� ���69(

6ZLW]HU�
ODQG

)UHQFK ��� ���/$7,1� ��� ���/$7,1�

6ZLW]HU�
ODQG

*HUPDQ ��� ���/$7,1� ��� ���/$7,1�

6ZLW]HU�
ODQG

,WDOLDQ ��� ���/$7,1� ��� ���/$7,1�

7XUNH\ 7XUNLVK ��� ���75. ��� ���75.

8. (QJOLVK ��� ���/$7,1� ��� ���/$7,1�

86$ (QJOLVK ��� ���/$7,1� ��� ���/$7,1�

9HQH]XHOD 6SDQLVK ��� ���(63 ��� ���(63

<XJRVODYLD 0DFHG�
RQLDQ

��� ���/$7,1� ��� ���/$7,1�

<XJRVODYLD 6HUELDQ
&\ULOOLF

��� ���&<5 ��� ���&<5

<XJRVODYLD 6HUELDQ
/DWLQ

��� ���/$7,1� ��� ���/$7,1�

$�XVHU�FUHDWLQJ�D�QHZ�GDWDEDVH�VKRXOG�ILQG�WKH�OLQH�ZLWK�WKH
FRXQWU\�ODQJXDJH�WKDW�WKH\�ZLVK�WR�XVH��WKHQ�SLFN�HLWKHU�WKH�SULPDU\�RU
VHFRQGDU\�FROODWLRQ��GHSHQGLQJ�RQ�ZKLFK�FRGH�SDJH�LV�LQ�XVH�LQ�WKHLU
FRPSXWHU���7KH�FKFS�FRPPDQG�ZLOO�GLVSOD\�WKH�FXUUHQW�FRGH�SDJH�QXPEHU��
,I�WKHLU�SDUWLFXODU�FRPELQDWLRQ�LV�QRW�SUHVHQW��WKHQ�DQRWKHU�OLQH�ZLWK�D
VDWLVIDFWRU\�FRPELQDWLRQ�PD\�EH�XVHG��RU�D�FXVWRP�FROODWLRQ�PD\�EH�UHTXLUHG�

,QWHUQDWLRQDO�DVSHFWV�RI�FDVH�VHQVLWLYLW\

$GDSWLYH�6HUYHU�$Q\ZKHUH�LV�FDVH�SUHVHUYLQJ�DQG�FDVH�LQVHQVLWLYH�IRU
LGHQWLILHUV��VXFK�DV�WDEOH�QDPHV�DQG�FROXPQ�QDPHV��7KLV�PHDQV�WKDW�WKH
QDPHV�DUH�VWRUHG�LQ�WKH�FDVH�LQ�ZKLFK�WKH\�DUH�FUHDWHG��EXW�DQ\�DFFHVV�WR�WKH
LGHQWLILHUV�LV�GRQH�LQ�D�FDVH�LQVHQVLWLYH�PDQQHU�

)RU�H[DPSOH��WKH�QDPHV�RI�WKH�V\VWHP�WDEOHV�DUH�KHOG�LQ�XSSHU�FDVH
�6<6'20$,1��6<67$%/(��DQG�VR�RQ���EXW�DFFHVV�LV�FDVH�LQVHQVLWLYH��VR
WKDW�WKH�WZR�IROORZLQJ�VWDWHPHQWV�DUH�HTXLYDOHQW�

6(/(&7�

)520�V\VWDEOH

:KHQ�FUHDWLQJ�D
QHZ�GDWDEDVH
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6(/(&7�

)520�6<67$%/(

7KH�HTXLYDOHQFH�RI�XSSHU�DQG�ORZHU�FDVH�FKDUDFWHUV�LV�HQIRUFHG�LQ�WKH
FROODWLRQ��7KHUH�DUH�VRPH�FROODWLRQV�ZKHUH�SDUWLFXODU�FDUH�PD\�EH�QHHGHG
ZKHQ�DVVXPLQJ�FDVH�LQVHQVLWLYLW\�RI�LGHQWLILHUV�

,Q�WKH�7XUNLVK����75.�FROODWLRQ��WKH�ORZHU�FDVH�L�GRHV�QRW�KDYH�WKH
FKDUDFWHU�,�DV�LWV�XSSHU�FDVH�HTXLYDOHQW��7KHUHIRUH��GHVSLWH�WKH�FDVH
LQVHQVLWLYLW\�RI�LGHQWLILHUV��WKH�IROORZLQJ�WZR�VWDWHPHQWV�DUH�QRW�HTXLYDOHQW�LQ
WKLV�FROODWLRQ�

6(/(&7�

)520�V\VGRPDLQ

6(/(&7�

)520�6<6'20$,1

8VLQJ�PXOWLE\WH�FROODWLRQV

$GDSWLYH�6HUYHU�$Q\ZKHUH�SURYLGHV�FROODWLRQV�XVLQJ�VHYHUDO�PXOWLE\WH
FKDUDFWHU�VHWV��LQFOXGLQJ�WKH�IROORZLQJ�

0XOWLE\WH
FKDUDFWHU�VHW

'HVFULSWLRQ

6-,6 -DSDQHVH�6KLIW�-,6�(QFRGLQJ

(8&B-$3$1 -DSDQHVH�(8&�-,6�;�����������DQG�-,6�;����������
(QFRGLQJ

(8&B&+,1$ &KLQHVH�*%���������(QFRGLQJ

(8&B7$,:$1 7DLZDQHVH�%LJ���(QFRGLQJ

(8&B.25($ .RUHDQ�.6�&�����������(QFRGLQJ

87)� 87)��LV�D�YDULDEOH�E\WH�HQFRGLQJ�RI���E\WH�8QLFRGH
�8&6�����87)��FKDUDFWHUV�XS�WR���E\WHV�LQ�OHQJWK�DUH
VXSSRUWHG��ZKLOH�87)��PD\�XVH�XS�WR���E\WHV�

$��)RU�D�FRPSOHWH�OLVWLQJ��VHH��6XSSOLHG�FROODWLRQV��RQ�SDJH�����

7KLV�VHFWLRQ�GHVFULEHV�KRZ�PXOWLE\WH�FKDUDFWHU�VHWV�DUH�KDQGOHG��7KH
GHVFULSWLRQ�DSSOLHV�WR�WKH�VXSSRUWHG�FROODWLRQV�DQG�WR�DQ\�PXOWLE\WH�FXVWRP
FROODWLRQV�\RX�PD\�FUHDWH�

([DPSOH
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9DULDEOH�OHQJWK�FKDUDFWHU�VHWV

$GDSWLYH�6HUYHU�$Q\ZKHUH�VXSSRUWV�YDULDEOH�OHQJWK�FKDUDFWHU�VHWV��,Q�WKHVH
VHWV��VRPH�FKDUDFWHUV�DUH�UHSUHVHQWHG�E\�RQH�E\WH��DQG�VRPH�E\�PRUH�WKDQ
RQH��WR�D�PD[LPXP�RI�IRXU�E\WHV��7KH�YDOXH�RI�WKH�ILUVW�E\WH�LQ�DQ\�FKDUDFWHU
LQGLFDWHV�WKH�QXPEHU�RI�E\WHV�XVHG�IRU�WKDW�FKDUDFWHU��DQG�DOVR�LQGLFDWHV
ZKHWKHU�WKH�FKDUDFWHU�LV�D�VSDFH�FKDUDFWHU��D�GLJLW��RU�DQ�DOSKDEHWLF��DOSKD�
FKDUDFWHU�

$GDSWLYH�6HUYHU�$Q\ZKHUH�GRHV�QRW�VXSSRUW�IL[HG�OHQJWK�PXOWLE\WH�FKDUDFWHU
VHWV�VXFK�DV���E\WH�8QLFRGH�RU���E\WH�8QLFRGH�

$V�DQ�H[DPSOH��FKDUDFWHUV�LQ�WKH�6KLIW�-,6�FKDUDFWHU�VHW�DUH�RI�HLWKHU�RQH�RU
WZR�E\WHV�LQ�OHQJWK��,I�WKH�KH[�YDOXH�RI�WKH�ILUVW�E\WH�LV�LQ�WKH�UDQJH�����)�RU
(��()��GHFLPDO�YDOXHV���������RU�����������WKH�FKDUDFWHU�LV�D�WZR�E\WH
FKDUDFWHU�DQG�WKH�VXEVHTXHQW�E\WH��FDOOHG�D�IROORZ�E\WH��FRPSOHWHV�WKH
FKDUDFWHU��,I�WKH�ILUVW�E\WH�LV�RXWVLGH�WKLV�UDQJH��WKH�FKDUDFWHU�LV�D�VLQJOH�E\WH
FKDUDFWHU�DQG�WKH�QH[W�E\WH�LV�WKH�ILUVW�E\WH�RI�WKH�IROORZLQJ�FKDUDFWHU�

♦ 7KH�SURSHUWLHV�RI�DQ\�6KLIW�-,6�FKDUDFWHU�FDQ�EH�UHDG�IURP�LWV�ILUVW�E\WH
DOVR��&KDUDFWHUV�ZLWK�D�ILUVW�E\WH�LQ�WKH��KH[��UDQJH����WR��'��RU�����DUH
VSDFH�FKDUDFWHUV�

♦ &KDUDFWHUV�LQ�WKH�UDQJHV����WR��$�����WR��$�����WR��)�RU�(��WR�()�DUH
DOSKDEHWLF��OHWWHUV��

♦ &KDUDFWHUV�LQ�WKH�UDQJH����WR����DUH�GLJLWV�

,Q�EXLOGLQJ�FXVWRP�FROODWLRQV��\RX�FDQ�VSHFLI\�ZKLFK�UDQJHV�RI�YDOXHV�IRU�WKH
ILUVW�E\WH�VLJQLI\�VLQJOH��DQG�GRXEOH�E\WH��RU�PRUH��FKDUDFWHUV��DQG�ZKLFK
VSHFLI\�VSDFH��DOSKD��DQG�GLJLW�FKDUDFWHUV��+RZHYHU��DOO�ILUVW�E\WHV�RI�YDOXH
OHVV�WKDQ�����KH[�����PXVW�EH�VLQJOH�E\WH�FKDUDFWHUV��DQG�QR�IROORZ�E\WHV
PD\�KDYH�YDOXHV�OHVV�WKDQ�����7KLV�UHVWULFWLRQ�LV�VDWLVILHG�E\�DOO�NQRZQ
FXUUHQW�HQFRGLQJV�

([DPSOH
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&UHDWLQJ�GDWDEDVHV�ZLWK�FXVWRP�FROODWLRQV
<RX�FDQ�FUHDWH�D�GDWDEDVH�XVLQJ�D�FROODWLRQ�GLIIHUHQW�IURP�WKH�VXSSOLHG
FROODWLRQV��7KLV�VHFWLRQ�GHVFULEHV�KRZ�WR�EXLOG�GDWDEDVHV�XVLQJ�VXFK�D
FXVWRP�FROODWLRQ�

6WHSV�WR�FUHDWH�D�GDWDEDVH

v 7R�FUHDWH�D�GDWDEDVH�ZLWK�D�FXVWRP�FROODWLRQ�

� 'HFLGH�RQ�D�VWDUWLQJ�FROODWLRQ�� <RX�VKRXOG�FKRRVH�D�FROODWLRQ�DV�FORVH
DV�SRVVLEOH�WR�WKH�RQH�\RX�ZDQW�WR�FUHDWH�DV�D�VWDUWLQJ�SRLQW�IRU�\RXU
FXVWRP�FROODWLRQ�

$��)RU�D�OLVWLQJ�RI�VXSSOLHG�FROODWLRQV��VHH��6XSSOLHG�FROODWLRQV��RQ
SDJH������$OWHUQDWLYHO\��UXQ�GELQLW�ZLWK�WKH��O��ORZHU�FDVH�/��RSWLRQ�

GELQLW��O

� &UHDWH�D�FXVWRP�FROODWLRQ�ILOH�� <RX�GR�WKLV�XVLQJ�WKH�&ROODWLRQ�XWLOLW\�
7KH�RXWSXW�LV�D�FROODWLRQ�ILOH�

)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�H[WUDFWV�WKH�FROODWLRQ�IURP�WKH
GHIDXOW�GDWDEDVH�LQWR�D�ILOH�QDPHG�P\FRO�FRO�

GEFROODW��F���XLG GED�SZG VTO��P\FRO�FRO

:KHQ�\RX�XVH�WKH�&ROODWLRQ�XWLOLW\�WR�H[WUDFW�D�FROODWLRQ�IURP�DQ�H[LVWLQJ
GDWDEDVH��WKH�GDWDEDVH�GRHV�QRW�QHHG�WR�FRQWDLQ�DQ\�LQIRUPDWLRQ��,I�\RX
GR�QRW�FXUUHQWO\�KDYH�D�GDWDEDVH�XVLQJ�WKH�FROODWLRQ�RQ�ZKLFK�\RX�ZDQW
WR�EDVH�D�FXVWRP�FROODWLRQ��\RX�FDQ�FUHDWH�VXFK�D�GDWDEDVH�XVLQJ�WKH
,QLWLDOL]DWLRQ�XWLOLW\�

� (GLW�WKH�FXVWRP�FROODWLRQ�ILOH�� 0DNH�WKH�FKDQJHV�\RX�ZLVK�LQ�WKH
FXVWRP�FROODWLRQ�ILOH��DQG�SURYLGH�D�QDPH�IRU�\RXU�FROODWLRQ��<RX�FDQ�GR
WKLV�XVLQJ�DQ\�WH[W�HGLWRU�

7KH�QDPH�RI�WKH�FROODWLRQ�LV�VSHFLILHG�RQ�D�OLQH�QHDU�WKH�WRS�RI�WKH�ILOH�
VWDUWLQJ�ZLWK�&ROODWLRQ��<RX�VKRXOG�HGLW�WKLV�OLQH�WR�SURYLGH�D�QHZ�QDPH�

� &RQYHUW�WKH�ILOH�WR�D�64/�VFULSW�� <RX�FDQ�GR�WKLV�XVLQJ�WKH�GEFROODW
FRPPDQG�OLQH�XWLOLW\�XVLQJ�WKH��G�VZLWFK��7KLV�VWHS�ZDV�QRW�UHTXLUHG�LQ
SUHYLRXV�UHOHDVHV�

)RU�H[DPSOH��WKH�IROORZLQJ�FRPPDQG�OLQH�FUHDWHV�WKH�P\FRO�VTO�ILOH�IURP
WKH�P\FRO�FRO�FROODWLRQ�ILOH�

GEFROODW��G�P\FRO�FRO�FXVWPDS�VTO�P\FRO�VTO
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� $GG�WKH�FXVWRP�FROODWLRQ�WR�WKH�FXVWRP�VTO�VFULSW�� 7KH�FXVWRP�VTO
VFULSW�LV�VWRUHG�LQ�WKH�VFULSWV�VXEGLUHFWRU\�RI�\RXU�LQVWDOODWLRQ�GLUHFWRU\�
7KLV�VWHS�ZDV�QRW�UHTXLUHG�LQ�SUHYLRXV�UHOHDVHV�

� &UHDWH�WKH�QHZ�GDWDEDVH�� <RX�GR�WKLV�XVLQJ�WKH�,QLWLDOL]DWLRQ�XWLOLW\�
VSHFLI\LQJ�WKH�QDPH�RI�WKH�FXVWRP�FROODWLRQ��,Q�SUHYLRXV�UHOHDVHV��\RX
ZRXOG�KDYH�VSHFLILHG�WKH�FROODWLRQ�ILOH�QDPH�

)RU�H[DPSOH��WKH�IROORZLQJ�FRPPDQG�OLQH�FUHDWHV�D�GDWDEDVH�QDPHG
QHZFRO�GE�XVLQJ�WKH�FXVWRP�FROODWLRQ�VHTXHQFH�QHZFRO�

GELQLW��]�QHZFRO�WHPS�GE

)LUVW�E\WH�FROODWLRQ�RUGHULQJV

$�VRUWLQJ�RUGHU�IRU�FKDUDFWHUV�LQ�D�PXOWLE\WH�FKDUDFWHU�VHW�FDQ�EH�VSHFLILHG
RQO\�IRU�WKH�ILUVW�E\WH��&KDUDFWHUV�WKDW�KDYH�WKH�VDPH�ILUVW�E\WH�DUH�VRUWHG
DFFRUGLQJ�WR�WKH�KH[DGHFLPDO�YDOXH�RI�WKH�IROORZLQJ�E\WHV��,I�WKH�WZR
FKDUDFWHUV�DUH�WKH�VDPH�XS�WR�WKH�OHQJWK�RI�WKH�VKRUWHU�RI�WKH�WZR��WKH�ORQJHU
FKDUDFWHU�LV�JUHDWHU�WKDQ�WKH�VKRUWHU�

(GLWLQJ�WKH�FROODWLRQ�ILOH

7KLV�VHFWLRQ�GHVFULEHV�WKH�FROODWLRQ�ILOH�IRUPDW��&ROODWLRQ�ILOHV�PD\�LQFOXGH
WKH�IROORZLQJ�HOHPHQWV�

♦ &RPPHQW�OLQHV��ZKLFK�DUH�LJQRUHG�E\�WKH�GDWDEDVH�

♦ $�WLWOH�OLQH�

♦ $�FROODWLRQ�VHTXHQFH�VHFWLRQ�

♦ $Q�(QFRGLQJV�VHFWLRQ��PXOWLE\WH�FKDUDFWHU�VHWV�RQO\��

♦ $�3URSHUWLHV�VHFWLRQ��PXOWLE\WH�FKDUDFWHU�VHWV�RQO\��

&RPPHQW�OLQHV

,Q�WKH�FROODWLRQ�ILOH��VSDFHV�DUH�JHQHUDOO\�LJQRUHG��&RPPHQW�OLQHV�VWDUW�ZLWK
HLWKHU���RU����

7KH�WLWOH�OLQH

7KH�ILUVW�QRQ�FRPPHQW�OLQH�PXVW�EH�RI�WKH�IRUP�

&ROODWLRQ�ODEHO��QDPH�
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,Q�WKLV�VWDWHPHQW�

,WHP 'HVFULSWLRQ

&ROODWLRQ $�UHTXLUHG�NH\ZRUG�

ODEHO 7KH�FROODWLRQ�ODEHO��ZKLFK�DSSHDUV�LQ�WKH�V\VWHP�WDEOHV�DV
6<6�6<6&2//$7,21�FROODWLRQBODEHO�DQG
6<6�6<6,1)2�GHIDXOWBFROODWLRQ��7KH�ODEHO�PXVW�FRQWDLQ�QR�PRUH
WKDQ����FKDUDFWHUV��DQG�PXVW�QRW�EH�WKH�VDPH�DV�RQH�RI�WKH�EXLOW�LQ
FROODWLRQV���,Q�SDUWLFXODU��GR�QRW�OHDYH�WKH�FROODWLRQ�ODEHO
XQFKDQJHG��

QDPH $�GHVFULSWLYH�WHUP��XVHG�IRU�GRFXPHQWDWLRQ�SXUSRVHV��7KH�QDPH
VKRXOG�FRQWDLQ�QR�PRUH�WKDQ�����FKDUDFWHUV

)RU�H[DPSOH��WKH�6KLIW�-,6�FROODWLRQ�ILOH�FRQWDLQV�WKH�IROORZLQJ�FROODWLRQ�OLQH�
ZLWK�ODEHO�6-,6�DQG�QDPH��-DSDQHVH�6KLIW�-,6�(QFRGLQJ��

&ROODWLRQ�6-,6��-DSDQHVH�6KLIW�-,6�(QFRGLQJ�

7KH�FROODWLRQ�VHTXHQFH�VHFWLRQ

$IWHU�WKH�WLWOH�OLQH��HDFK�QRQ�FRPPHQW�OLQH�GHVFULEHV�RQH�SRVLWLRQ�LQ�WKH
FROODWLRQ��7KH�RUGHULQJ�RI�WKH�OLQHV�GHWHUPLQHV�WKH�VRUW�RUGHULQJ�XVHG�E\�WKH
GDWDEDVH��DQG�GHWHUPLQHV�WKH�UHVXOW�RI�FRPSDULVRQV��&KDUDFWHUV�RQ�OLQHV
DSSHDULQJ�KLJKHU�LQ�WKH�ILOH��FORVHU�WR�WKH�EHJLQQLQJ��VRUW�EHIRUH�FKDUDFWHUV
WKDW�DSSHDU�ODWHU�

7KH�IRUP�RI�HDFK�OLQH�LQ�WKH�VHTXHQFH�LV�

>VRUW�SRVLWLRQ@���FKDUDFWHU

RU

>VRUW�SRVLWLRQ@���FKDUDFWHU�>ORZHUFDVH�XSSHUFDVH@

ZKHUH�

$UJXPHQW 'HVFULSWLRQ

VRUW�SRVLWLRQ 2SWLRQDO��6SHFLILHV�WKH�SRVLWLRQ�DW�ZKLFK�WKH�FKDUDFWHUV�RQ�WKDW
OLQH�ZLOO�VRUW��6PDOOHU�QXPEHUV�UHSUHVHQW�D�OHVVHU�YDOXH��VR�ZLOO
VRUW�FORVHU�WR�WKH�EHJLQQLQJ�RI�WKH�VRUWHG�LWHP��7\SLFDOO\��WKH
VRUW�SRVLWLRQ�LV�RPLWWHG��DQG�WKH�FKDUDFWHUV�VRUW�LPPHGLDWHO\
IROORZLQJ�WKH�FKDUDFWHUV�IURP�WKH�SUHYLRXV�VRUW�SRVLWLRQ

FKDUDFWHU 7KH�FKDUDFWHU�ZKRVH�VRUW�SRVLWLRQ�LV�EHLQJ�VSHFLILHG

ORZHUFDVH 2SWLRQDO��6SHFLILHV�WKH�ORZHUFDVH�HTXLYDOHQW�RI�WKH�FKDUDFWHU�
,I�QRW�VSHFLILHG��WKH�FKDUDFWHU�KDV�QR�ORZHUFDVH�HTXLYDOHQW

XSSHUFDVH 2SWLRQDO��6SHFLILHV�WKH�XSSHUFDVH�HTXLYDOHQW�RI�WKH�FKDUDFWHU�
,I�QRW�VSHFLILHG��WKH�FKDUDFWHU�KDV�QR�XSSHUFDVH�HTXLYDOHQW

'HVFULSWLRQV�RI
DUJXPHQWV
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0XOWLSOH�FKDUDFWHUV�PD\�DSSHDU�RQ�RQH�OLQH��VHSDUDWHG�E\�FRPPDV������,Q�WKLV
FDVH��WKHVH�FKDUDFWHUV�DUH�VRUWHG�DQG�FRPSDUHG�DV�LI�WKH\�ZHUH�WKH�VDPH
FKDUDFWHU��<RX�QHHG�WR�VSHFLI\�DOO�WKUHH�IRUPV�RI�WKH�ILUVW�FKDUDFWHU��WKHQ�D
FRPPD��WKHQ�DOO�WKUHH�IRUPV�RI�WKH�VHFRQG�FKDUDFWHU��DQG�VR�RQ�

(DFK�FKDUDFWHU�DQG�VRUW�SRVLWLRQ�LV�VSHFLILHG�LQ�RQH�RI�WKH�IROORZLQJ�ZD\V�

6SHFLILFDWLRQ 'HVFULSWLRQ

?GQQQ 'HFLPDO�QXPEHU��XVLQJ�GLJLWV������VXFK�DV�?G����

?[KK +H[DGHFLPDO�QXPEHU��XVLQJ�GLJLWV�����DQG�OHWWHUV�D�I�RU�$�)
�VXFK�DV�?[%��


F
 $Q\�FKDUDFWHU�LQ�SODFH�RI�F��VXFK�DV�
�
�

F $Q\�FKDUDFWHU�RWKHU�WKDQ�TXRWH��
���EDFN�VODVK��?���FRORQ�����RU
FRPPD������7KHVH�FKDUDFWHUV�PXVW�XVH�RQH�RI�WKH�SUHYLRXV
IRUPV�

7KH�IROORZLQJ�DUH�VRPH�VDPSOH�OLQHV�IRU�D�FROODWLRQ�

��6RUW�VRPH�OHWWHUV�LQ�DOSKDEHWLFDO�RUGHU
��$�D�$
��D�D�$
��%�E�%
��E�E�%
��6RUW�VRPH�(
V�IURP�FRGH�SDJH�����
��LQFOXGLQJ�VRPH�DFFHQWHG�H[WHQGHG�FKDUDFWHUV�
��H�H�(��?[���?[���?[����?[�$�?[�$�?['�
��(�H�(��?[���?[���?[����?['��?[�$�?['�
��6RUW�VRPH�VSHFLDO�FKDUDFWHUV�DW�WKH�HQG�
��
�

��B
��?[)�
��?[((
��?[)�
���
��
�

���
��
�

���

)RU�GDWDEDVHV�XVLQJ�FDVH�LQVHQVLWLYH�VRUWLQJ�DQG�FRPSDULVRQ��QR��F�VSHFLILHG
RQ�WKH�'%,1,7�FRPPDQG�OLQH���WKH�ORZHU�FDVH�DQG�XSSHU�FDVH�PDSSLQJV�DUH
XVHG�WR�ILQG�WKH�ORZHU�FDVH�DQG�XSSHU�FDVH�FKDUDFWHUV�WKDW�ZLOO�EH�VRUWHG
WRJHWKHU�

6SHFLI\LQJ
FKDUDFWHU�DQG�VRUW�
SRVLWLRQ

2WKHU�V\QWD[�QRWHV



&KDSWHU����� 'DWDEDVH�&ROODWLRQV�DQG�,QWHUQDWLRQDO�/DQJXDJHV

���

)RU�PXOWLE\WH�FKDUDFWHU�VHWV��WKH�ILUVW�E\WH�RI�D�FKDUDFWHU�LV�OLVWHG�LQ�WKH
FROODWLRQ�VHTXHQFH��DQG�DOO�FKDUDFWHUV�ZLWK�WKH�VDPH�ILUVW�E\WH�DUH�VRUWHG
WRJHWKHU��DQG�RUGHUHG�DFFRUGLQJ�WR�WKH�YDOXH�RI�WKH�VHFRQG�E\WH��)RU�H[DPSOH�
WKH�IROORZLQJ�LV�SDUW�RI�D�6KLIW�-,6�FROODWLRQ�ILOH�

� ?[IE
� ?[IF
� ?[IG

,Q�WKLV�FROODWLRQ��DOO�FKDUDFWHUV�ZLWK�ILUVW�E\WH�?[IF�FRPH�DIWHU�DOO�FKDUDFWHUV
ZLWK�ILUVW�E\WH�?[IE�DQG�EHIRUH�DOO�FKDUDFWHUV�ZLWK�ILUVW�E\WH�?[IG��7KH�WZR�
E\WH�FKDUDFWHU�?[IF�?[���ZRXOG�EH�RUGHUHG�EHIRUH�WKH�WZR�E\WH�FKDUDFWHU�?[IF
?[���

$Q\�FKDUDFWHUV�RPLWWHG�IURP�WKH�FROODWLRQ�ZLOO�EH�DGGHG�WR�WKH�FROODWLRQ�DW
WKH�SRVLWLRQ�HTXDO�WR�WKHLU�ELQDU\�YDOXH��'%,1,7�LVVXHV�D�PHVVDJH�IRU�HDFK
RPLWWHG�FKDUDFWHU��,W�LV�UHFRPPHQGHG�WKDW�DQ\�FROODWLRQ�FRQWDLQ�DOO����
FKDUDFWHUV��ILUVW�E\WHV��

7KH�(QFRGLQJV�VHFWLRQ

7KH�(QFRGLQJV�VHFWLRQ�LV�RSWLRQDO��DQG�IROORZV�WKH�FROODWLRQ�VHTXHQFH��,W�LV
QRW�XVHIXO�IRU�VLQJOH�E\WH�FKDUDFWHU�VHWV�

7KH�(QFRGLQJV�VHFWLRQ�OLVWV�WKRVH�FRPELQDWLRQV�RI�E\WHV�ZKLFK�DUH�YDOLG
FKDUDFWHUV��7KH�IRUPDW�RI�WKH�VHFWLRQ�PD\�EH�GHVFULEHG�E\�H[DPSOH�

7KH�6KLIW�-,6�(QFRGLQJV�VHFWLRQ�LV�DV�IROORZV�

(QFRGLQJV�
>?[���?[���?[D��?[GI�?[I��?[II@
>?[���?[�I�?[H��?[HI@>?[���?[II@

7KH�ILUVW�OLQH�IROORZLQJ�WKH�VHFWLRQ�WLWOH�OLVWV�YDOLG�VLQJOH�E\WH�FKDUDFWHUV��7KH
VTXDUH�EUDFNHWV�HQFORVH�D�FRPPD�VHSDUDWHG�OLVW�RI�UDQJHV��(DFK�UDQJH�LV
OLVWHG�DV�D�K\SKHQ�VHSDUDWHG�SDLU�RI�YDOXHV��,Q�WKH�6KLIW�-,6�FROODWLRQ��YDOXHV
?[���WR�?[���DUH�YDOLG�VLQJOH�E\WH�FKDUDFWHUV��EXW�?[���LV�QRW�D�YDOLG�VLQJOH�
E\WH�FKDUDFWHU�

7KH�VHFRQG�OLQH�IROORZLQJ�WKH�VHFWLRQ�WLWOH�OLVWV�YDOLG�PXOWLE\WH�FKDUDFWHUV�
$Q\�FRPELQDWLRQ�RI�RQH�E\WH�IURP�WKH�VHFRQG�OLQH�IROORZHG�E\�RQH�E\WH
IURP�WKH�ILUVW�LV�D�YDOLG�FKDUDFWHU��7KHUHIRUH�?[��?[���LV�D�YDOLG�GRXEOH�E\WH
FKDUDFWHU��EXW�?[G��?[���LV�QRW�

7KH�3URSHUWLHV�VHFWLRQ

7KH�3URSHUWLHV�VHFWLRQ�LV�RSWLRQDO��DQG�IROORZV�WKH�(QFRGLQJV�VHFWLRQ��,W�LV
QRW�XVHIXO�IRU�VLQJOH�E\WH�FKDUDFWHU�VHWV�
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,I�D�3URSHUWLHV�VHFWLRQ�LV�VXSSOLHG��DQ�(QFRGLQJV�VHFWLRQ�PXVW�EH�VXSSOLHG
DOVR�

7KH�3URSHUWLHV�VHFWLRQ�OLVWV�YDOXHV�IRU�WKH�ILUVW�E\WH�RI�HDFK�FKDUDFWHU�WKDW
UHSUHVHQW�DOSKDEHWLF�FKDUDFWHUV��GLJLWV��RU�VSDFHV�

7KH�6KLIW�-,6�3URSHUWLHV�VHFWLRQ�LV�DV�IROORZV�

3URSHUWLHV�
VSDFH��>?[���?[�G�?[��@
GLJLW��>?[���?[��@
DOSKD��>?[���?[�D�?[���?[�D�?[���?[�I�?[H��?[HI@

7KLV�LQGLFDWHV�WKDW�FKDUDFWHUV�ZLWK�ILUVW�E\WHV�?[���WR�?[�G��DV�ZHOO�DV�?[���
DUH�WR�EH�WUHDWHG�DV�VSDFH�FKDUDFWHUV��GLJLWV�DUH�IRXQG�LQ�WKH�UDQJH�?[���WR
?[���LQFOXVLYH��DQG�DOSKDEHWLF�FKDUDFWHUV�LQ�WKH�IRXU�UDQJHV�?[���?[�D��?[���
?[�D��?[���?[�I��DQG�?[H��?[HI�
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&KDUDFWHU�VHW�WUDQVODWLRQ�GHWDLOV
7KLV�VHFWLRQ�GHVFULEHV�LQ�PRUH�GHWDLO�KRZ�$GDSWLYH�6HUYHU�$Q\ZKHUH�FDUULHV
RXW�FKDUDFWHU�VHW�WUDQVODWLRQ��0RVW�XVHUV�GR�QRW�QHHG�WKLV�LQIRUPDWLRQ��,W�LV
SURYLGHG�IRU�DGYDQFHG�XVHUV��VXFK�DV�WKRVH�ZKR�PD\�EH�GHSOR\LQJ
DSSOLFDWLRQV�RU�GDWDEDVHV�LQ�D�PXOWL�FKDUDFWHU�VHW�HQYLURQPHQW�

7KH�GDWDEDVH�VHUYHU�DQG�WKH�FOLHQW�OLEUDU\�UHFRJQL]H�WKHLU�ODQJXDJH�DQG
FKDUDFWHU�VHW�HQYLURQPHQW�XVLQJ�D�ORFDOH�GHILQLWLRQ��7KH�DSSOLFDWLRQ�ORFDO�LV
XVHG�E\�WKH�FOLHQW�OLEUDU\�ZKHQ�PDNLQJ�UHTXHVWV��WR�GHWHUPLQH�ZKLFK
FKDUDFWHU�VHW�LW�ZDQWV�UHVXOWV�LQ��7KH�VHUYHU�FRPSDUHV�LWV�RZQ�ORFDOH�ZLWK�WKH
DSSOLFDWLRQ�ORFDOH�WR�GHWHUPLQH�ZKHWKHU�FKDUDFWHU�VHW�WUDQVODWLRQ�LV�QHHGHG�
7KH�ORFDOH�FRQVLVWV�RI�WKH�IROORZLQJ�FRPSRQHQWV�

♦ /DQJXDJH�� 7KH�ODQJXDJH�LV�D�WZR�FKDUDFWHU�VWULQJ��)5�IRU�)UHQFK�DQG
VR�RQ�

♦ &KDUDFWHU�VHW�� 7KH�FKDUDFWHU�VHW�LV�WKH�FRGH�SDJH�LQ�XVH��,W�XVHV�D
6\EDVH�LGHQWLILHU�

♦ &ROODWLRQ�ODEHO�� 7KH�FROODWLRQ�ODEHO�LV�WKH�$GDSWLYH�6HUYHU�$Q\ZKHUH
FROODWLRQ�

(DFK�RI�WKHVH�LV�GLVFXVVHG�LQ�WKH�IROORZLQJ�VHFWLRQV�

'HWHUPLQLQJ�WKH�ORFDOH�ODQJXDJH

7KH�ODQJXDJH�LV�D�WZR�OHWWHU�LGHQWLILHU��(1�VSHFLILHV�(QJOLVK��-$�VSHFLILHV
-DSDQHVH��DQG�VR�RQ��,W�LV�XVHG�WR�GHWHUPLQH�WKH�IROORZLQJ�EHKDYLRU�

♦ :KLFK�ODQJXDJH�OLEUDU\�WR�ORDG�E\�WKH�GDWDEDVH�VHUYHU�DQG�E\�WKH�FOLHQW
OLEUDU\�

♦ )RU�WKH�FOLHQW��ZKLFK�ODQJXDJH�WR�UHTXHVW�IURP�WKH�GDWDEDVH�

7KH�ZD\�WKH�ODQJXDJH�FRPSRQHQW�RI�WKH�ORFDOH�LV�GHWHUPLQHG�GHSHQGV�RQ�WKH
RSHUDWLQJ�V\VWHP�

� ,I�D�64//2&$/(�HQYLURQPHQW�YDULDEOH�H[LVWV��LW�LV�XVHG�

$��)RU�PRUH�LQIRUPDWLRQ��VHH��7KH�64//2&$/(�HQYLURQPHQW
YDULDEOH��RQ�SDJH�����

� 2Q�:LQGRZV�DQG�:LQGRZV�17��JHW�WKH�ODQJXDJH�IURP�WKH�UHJLVWU\��DV
GHVFULEHG�LQ��5HJLVWU\�VHWWLQJV�RQ�LQVWDOODWLRQ��RQ�SDJH����RI�WKH�ERRN
$GDSWLYH�6HUYHU�$Q\ZKHUH�5HIHUHQFH�0DQXDO�

� 2Q�RWKHU�RSHUDWLQJ�V\VWHPV��JHW�WKH�ODQJXDJH�IURP�WKH�RSHUDWLQJ�V\VWHP�

/RFDOHV
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'HWHUPLQLQJ�WKH�ORFDOH�FKDUDFWHU�VHW

%RWK�DSSOLFDWLRQ�DQG�VHUYHU�ORFDOH�GHILQLWLRQV�KDYH�D�FKDUDFWHU�VHW��7KH
DSSOLFDWLRQ�XVHV�LWV�FKDUDFWHU�VHW�ZKHQ�UHTXHVWLQJ�FKDUDFWHU�VWULQJV�IURP�WKH
VHUYHU��7KH�GDWDEDVH�VHUYHU�FRPSDUHV�LWV�FKDUDFWHU�VHW�ZLWK�WKDW�RI�WKH
DSSOLFDWLRQ�WR�GHWHUPLQH�ZKHWKHU�FKDUDFWHU�VHW�WUDQVODWLRQ�LV�QHHGHG�

7KH�FKDUDFWHU�VHW�LV�DOVR�XVHG�WR�GHWHUPLQH�ZKLFK�FRGH�SDJH�WR�XVH�ZKHQ
LQLWLDOL]LQJ�D�GDWDEDVH��LI�QRQH�ZDV�VSHFLILHG�E\�WKH�DSSOLFDWLRQ�DQG�QR
FROODWLRQ�ODEHO�LV�DYDLODEOH�

7KH�FKDUDFWHU�VHW�LV�GHWHUPLQHG�DV�IROORZV�

� ,I�D�64//2&$/(�HQYLURQPHQW�YDULDEOH�H[LVWV��LW�LV�XVHG�

$��)RU�PRUH�LQIRUPDWLRQ��VHH��7KH�64//2&$/(�HQYLURQPHQW
YDULDEOH��RQ�SDJH�����

� *HW�WKH�FKDUDFWHU�VHW�IURP�WKH�RSHUDWLQJ�V\VWHP�

♦ 2Q�:LQGRZV�17��XVH�WKH�*HW$&3�V\VWHP�FDOO��7KLV�UHWXUQV�WKH
$16,�FKDUDFWHU�VHW�

♦ 2Q�81,;��GHIDXOW�WR�,62�������

♦ 2Q�RWKHU�SODWIRUPV��XVH�FRGH�SDJH�����

'HWHUPLQLQJ�WKH�ORFDOH�FROODWLRQ�ODEHO

(DFK�GDWDEDVH�KDV�LWV�RZQ�FROODWLRQ��7KH�FROODWLRQ�ODEHO�WDNHQ�IURP�WKH�ORFDOH
GHILQLWLRQ�LV�XVHG�E\�WKH�GDWDEDVH�VHUYHU�WR�GHWHUPLQH�ZKLFK�FRGH�SDJH�WR�XVH
ZKHQ�LQLWLDOL]LQJ�D�GDWDEDVH�

7KH�FROODWLRQ�ODEHO�LV�GHWHUPLQHG�DV�IROORZV�

� ,I�D�64//2&$/(�HQYLURQPHQW�YDULDEOH�H[LVWV��LW�LV�XVHG�

$��)RU�PRUH�LQIRUPDWLRQ��VHH��7KH�64//2&$/(�HQYLURQPHQW
YDULDEOH��RQ�SDJH�����

� *HW�WKH�ODQJXDJH�DQG�FKDUDFWHU�VHW�IURP�WKH�RSHUDWLQJ�V\VWHP�DV
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