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6OLFLQJ�DQG�GLFLQJ�GDWD�XVLQJ�KLHUDUFK\�QRGHV ���

/DVW3HULRGV ���
3UHYLRXV3HULRG ���
3DUDOOHO3HULRG ���
1DYLJDWH3HULRG ���
$OO3UHYLRXV�DQG�$OO1H[W ���
3UHYLRXV�DQG�QH[W ���
,QWHUVHFW ���
2YHU�PHWKRGV�LQ�FDOFXODWHG�FROXPQV�YHUVXV�D[LV�H[SUHVVLRQV ���
2YHU�PHWKRG�VXPPDU\ ���

2WKHU�FDOFXODWLRQV�LQ�6SRWILUH ���
'DWD�PDQLSXODWLRQ�b�ZKHUH��ZK\��DQG�KRZ" ���
0HUJLQJ��MRLQLQJ��GDWD�IURP�PXOWLSOH�VRXUFHV ���
7DOO�WDEOHV�YHUVXV�ZLGH�WDEOHV ���

7DOO�WDEOHV ���
:LGH�WDEOHV ���

7UDQVIRUPLQJ�GDWD�VWUXFWXUH�WKURXJK�SLYRWV�DQG�XQSLYRWV ���
8QSLYRW ���
3LYRW ���

2WKHU�WUDQVIRUPDWLRQV ���
6XPPDU\ ���

&KDSWHU����7KH�:RUOG�LV�<RXU�9LVXDOL]DWLRQ ���
'DWD�UHODWLRQV��EHWZHHQ�WDEOHV� ���

6HWWLQJ�XS�UHODWLRQVKLSV�EHWZHHQ�GDWD�WDEOHV ���
&RQILJXULQJ�PDUNLQJ�DQG�ILOWHULQJ�EHWZHHQ�UHODWHG�GDWD�WDEOHV ���

0DVKLQJ�XS�GDWD�IURP�GLIIHUHQW�WDEOHV�LQ�D�VLQJOH�YLVXDOL]DWLRQ� ���
&RPSDULQJ�VXEVHWV�RI�GDWD ���
6KRZLQJ�KLGLQJ�LWHPV�RI�GDWD ���
$QQRWDWLQJ�YLVXDOL]DWLRQV�ZLWK�UHIHUHQFH�OLQHV��ILWWHG�FXUYHV��DQG
HUURU�EDUV ���

)LWWHG�FXUYHV ���
)RUHFDVWLQJ ���
(UURU�EDUV ���

9LVXDOL]LQJ�FDWHJRULFDO�LQIRUPDWLRQ�DQG�WUHQGV�WRJHWKHU�LQ
FRPELQDWLRQ�FKDUWV ���
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&KDSWHU����:KDW
V�<RXU�/RFDWLRQ" ���
0DS�FKDUW�OD\HUV ���
*HWWLQJ�VWDUWHG�ZLWK�PDS�FKDUWV ���
&RRUGLQDWH�UHIHUHQFH�V\VWHPV ���
8VLQJ�JHRFRGLQJ�WR�SRVLWLRQ�GDWD�RQ�D�PDS ���

*HRFRGLQJ�XVLQJ�D�]LS�FRGH ���
&DVH�VWXG\�b�ZKHQ�JHRFRGLQJ�GRHVQ
W�ZRUN ���

)HDWXUH�OD\HUV ���
8VLQJ�D�GDWD�IXQFWLRQ�WR�DVVLVW�ZLWK�JHRFRGLQJ ���
$GGLQJ�:HE�0DS�6HUYLFH�GDWD�WR�D�PDS�FKDUW ���
&UHDWLQJ�FXVWRP�PDSV�XVLQJ�7LOH�0DS�6HUYLFH�OD\HUV ���
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0DSSLQJ�DQ�DLUSRUW ���
3URFHVV�PDSSLQJ�XVLQJ�D�PDS�FKDUW ���
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6XPPDU\ ���

6HFWLRQ����6HFWLRQ����'DWDEDVHV��6FULSWLQJ��DQG�6FDOLQJ
6SRWILUH
&KDSWHU�����,QIRUPDWLRQ�/LQNV�DQG�'DWD�&RQQHFWRUV ���
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,QIRUPDWLRQ�OLQNV ���

'DWD�VRXUFHV ���
&ROXPQ ���
-RLQV ���
)LOWHUV ���
3URFHGXUHV ���
,QIRUPDWLRQ�OLQNV ���
/RDGLQJ�GDWD�IURP�DQ�LQIRUPDWLRQ�OLQN ���
:ULWLQJ�EDFN�WR�D�GDWDEDVH�XVLQJ�DQ�LQIRUPDWLRQ�OLQN ���

'DWD�FRQQHFWRUV ���
/RDGLQJ�GDWD�IURP�D�FRQQHFWRU ���
8VLQJ�GDWD�RQ�GHPDQG�WR�UHWULHYH�UDZ�GDWD ���
7URXEOHVKRRWLQJ�GDWD�RQ�GHPDQG ���

&XVWRP�H[SUHVVLRQV�ZLWK�LQ�GDWDEDVH�GDWD ���
,PSRUWDQW�SRLQWV�WR�QRWH�ZLWK�LQ�GDWDEDVH��H[WHUQDO��GDWD ���
&RQQHFWLRQ�FUHGHQWLDOV�IRU�:HE�3OD\HU�XVHUV�DQG�$XWRPDWLRQ
6HUYLFHV�MREV ���
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6DYLQJ�FRQQHFWLRQV�WR�WKH�6SRWILUH�OLEUDU\ ���
6WUHDPLQJ�GDWD ���
6XPPDU\ ���

&KDSWHU�����6FULSWLQJ��$GYDQFHG�$QDO\WLFV��DQG�([WHQVLRQV ���
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&XVWRPL]LQJ�WKH�6SRWILUH�XVHU�LQWHUIDFH�XVLQJ�-DYD6FULSW�DQG�+70/
LQ�WH[W�DUHDV ���
6SRWILUH�'HYHORSHU�7RROV ���
6FULSW�WUXVW ���
7,%&2�(QWHUSULVH�5XQWLPH�IRU�5�DQG�RSHQ�VRXUFH�5 ���
3\WKRQ�LQ�6SRWILUH ���
6WDWLVWLFD�DQG�6SRWILUH ���
([WHQGLQJ�6SRWILUH ���
7KH�-DYD6FULSW�$3, ���
6SRWILUH�6HUYHU�$3,V ���
6XPPDU\ ���

&KDSWHU�����6FDOLQJ�WKH�,QIUDVWUXFWXUH��.HHSLQJ�'DWD�XS�WR�'DWH ���
&RQWH[W�DZDUH�ORDG�PDQDJHPHQW�ZLWK�VFKHGXOLQJ�DQG�URXWLQJ ���
6RPH�GHILQLWLRQV ���
6HUYHU�WRSRORJ\ ���
6FDOLQJ�WKH�6SRWILUH�6HUYHU�XVLQJ�FOXVWHULQJ ���
6SRWILUH�6LWHV ���
6SRWILUH�:HE�3OD\HU�VFDOLQJ ���

1RGHV��VHUYLFHV��DQG�UHVRXUFH�SRROV ���
6SRWILUH�:HE�3OD\HU�VFDODELOLW\�b�6FKHGXOLQJ�	�5RXWLQJ ���
5RXWLQJ�UXOHV�b�GHILQLWLRQV ���

)LOH ���
*URXS ���
8VHU ���

5RXWLQJ�UXOHV�b�SUDFWLFDO�H[DPSOHV ���
6FHQDULR���b�PDQXIDFWXULQJ�VHQVRU�GDWD�DQDO\VLV ���
6FHQDULR���b�VHSDUDWLQJ�FULWLFDO�IXQFWLRQV�DQG�HYHU\GD\�RSHUDWLRQV ���

9HULI\LQJ�WKH�H[DPSOH�UXOHV�DQG�VFKHGXOHV ���
&KHFNLQJ�WKH�VFKHGXOH ���
&KHFNLQJ�WKH�URXWLQJ�UXOHV�IRU�WKH�VFHQDULRV ���

7ULJJHULQJ�DQ�XSGDWH�IURP�DQ�H[WHUQDO�V\VWHP ���
1RWHV�RQ�VFKHGXOLQJ�DQG�URXWLQJ ���
6XPPDU\ ���

&KDSWHU�����%H\RQG�WKH�+RUL]RQ ���
1DWXUDO�ODQJXDJH�VHDUFK ���
&DQYDV�VW\OLQJ�DQG�WKHPLQJ ���
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9LVXDOL]DWLRQ�H[SRUW ���
([SRUWLQJ�GDWD�WR�D�ILOH�RU�D�OLEUDU\ ���
3')�H[SRUW ���

-DYD6FULSW�YLVXDOL]DWLRQV ���
$OHUWLQJ�LQ�6SRWILUH ���
7,%&2�'DWD�9LUWXDOL]DWLRQ ���
7,%&2�'DWD�6FLHQFH ���
.1,0(�DQG�6SRWILUH ���
7,%&2�6WUHDP%DVH�DQG�6SRWILUH�'DWD�6WUHDPV ���
7,%&2�6SRWILUH�&ORXG�(QWHUSULVH ���
6XPPDU\ ���

2WKHU�%RRNV�<RX�0D\�(QMR\ ���

,QGH[ ���
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