
12 025( 0(5*( � $OWHUQDWLYH 7DEOH /RRNXS 7HFKQLTXHV

:ULWWHQ DQG 3UHSDUHG E\

$%675$&7

7KLV WXWRULDO LV GHVLJQHG WR VKRZ \RX VHYHUDO WHFKQLTXHV

DYDLODEOH IRU SXOOLQJ WRJHWKHU PXOWLSOH VHWV RI GDWD IRU WKH

SXUSRVH RI FRPELQLQJ RU FRPSDULQJ WKHLU YDOXHV�

,1752'8&7,21

:KHQ \RX DUH ILUVW IDFHG ZLWK WKH FRQFHSW RI SXOOLQJ

WRJHWKHU PXWOLSOH VHWV RI GDWD� WKH SULPDU\ PHWKRG WDXJKW

LQ 6$6 IRU PDQ\ \HDUV LV PHUJH SURFHVVLQJ� :KLOH WKLV LV

D YHU\ IOH[LEOH IRUP RI FRPELQLQJ DQG FRPSDULQJ GDWD� LW

LV QRW WKH RQO\ PHWKRG� 7KHUH DUH VHYHUDO RWKHU PHWKRGV

\RX VKRXOG FRQVLGHU EHFDXVH HDFK RI WKHP KDV WKHLU

PHULWV� :H WDON DERXW ILYH DGGLWLRQDO ORRNXS

PHWKRGRORJLHV LQ WKLV SDSHU� VRPH RI ZKLFK DYRLG WKH

QHHG WR VRUW \RXU GDWD� +LQW� WKH ILUVW ELJ EHQHILW RI UHDGLQJ

WKLV SDSHU� 7KHVH DUH�

xx /RRNXSV 8VLQJ )RUPDWV

xx /RRNXSV 8VLQJ ,QGH[HV

xxxx /RRNXSV 8VLQJ $UUD\V

xxxx /RRNXSV 8VLQJ 64/ -RLQV

xxxx /RRNXSV 8VLQJ 0DFURV

:H XVH WKH WHUP ¦7DEOH /RRNXS§ LQVWHDG RI WKH ZRUG

¦0HUJH§ WR DYRLG FRQIXVLRQ� )RU WKH IROORZLQJ H[DPSOHV�

PRVW RI RXU GDWD KDV PDGH LW LQWR WKH IRUP RI RQH RU WZR

6$6 GDWD VHWV ZLWK D NH\ YDULDEOH� 7KH NH\ YDULDEOH LV

XVHG WR DVVRFLDWH WKH WZR IRUPV RI GDWD� $ W\SLFDO NH\

ZRXOG EH VRFLDO VHFXULW\ QXPEHU RU HPSOR\HH ,'� 7KH

H[DPSOHV ZH XVH DVVXPH WZR VHWV RI GDWD� (03/2<((V

DQG 0$1$*(5V DVVRFLDWHG WRJHWKHU E\ D GHSDUWPHQW

QXPEHU� 7KH DVVXPSWLRQ LV WKDW RQO\ RQH PDQDJHU

RYHUVHHV D GHSDUWPHQW RI PXOWLSOH HPSOR\HHV� 7KH

LQFRPLQJ GDWD LV QRW VRUWHG�
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7KH ILQDO UHVXOW LQ PRVW RI WKH IROORZLQJ H[DPSOHV ZLOO
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75$',7,21$/ 0(5*( 352&(66,1*

%HIRUH ZH H[DPLQH DOWHUQDWLYHV� OHW©V ORRN DW D WUDGLWLRQDO

PHUJH� 7KH YDOXHV WR UHWULHYH GXULQJ D PHUJH RSHUDWLRQ

FDQ EH VWRUHG LQ D 6$6 GDWD VHW� $ NH\ LV D XQLTXH YDOXH

IRXQG LQ WKH GDWD VHW DQG LV XVHG WR GHWHUPLQH WKH

REVHUYDWLRQ REWDLQHG E\ WKH PHUJH� 7KLV IRUP RI 0(5*(

LV FDOOHG 0$7&+ 0(5*,1*�

0(5*( VWDWHPHQWV DUH ZULWWHQ LQ WKH GDWD VWHS ZLWK D %<

VWDWHPHQW� 7KLV FRPELQDWLRQ RI 0(5*( DQG %<

VWDWHPHQWV UHDGV DQG FRPELQHV REVHUYDWLRQV IURP WZR RU

PRUH GDWD VHWV EDVHG XSRQ WKHLU NH\ YDULDEOH YDOXHV�

0$7&+ 0(5*,1* XVHV D VSHFLDO GDWD VHW RSWLRQ FDOOHG

�,1 YDULDEOH�� 7KLV VWUXFWXUHV D YDULDEOH LQ WKH SURJUDP

GDWD YHFWRU� ,W FDQ EH FKHFNHG IRU LWV FRQWULEXWLRQ WR WKH

GDWD VWHS� ,I LW KDV D YDOXH RI �� WKH REVHUYDWLRQ ZDV

FRQWULEXWHG E\ WKDW GDWD VHW� LI LW KDV D YDOXH RI �� WKH

REVHUYDWLRQ ZDV QRW�

6\QWD[

7KH V\QWD[ IRU GDWD VWHS PHUJLQJ LV DV IROORZV�

'$7$ VDVGDWDVHW�

0(5*( VDVGDWDVHW��,1 YDULDEOH��

VDVGDWDVHW��,1 YDULDEOH���

%< NH\YDULDEOH�V��

581�

7KLV DVVXPHV WKH LQFRPLQJ GDWD VHWV DUH FRPLQJ LQWR WKH

VWHS RUJDQL]HG E\ WKH NH\ YDULDEOH�V��

*XLGHOLQHV

xx $OO %< YDULDEOHV PXVW H[LVWV LQ HYHU\ GDWD VHW DQG

PXVW EH RI WKH VDPH W\SH�

xx ([DFW PHUJLQJ UHTXLUHV YDULDEOHV WR QRW RQO\ EH WKH

VDPH W\SH� EXW WKH VDPH OHQJWK�



xx 'DWD VHWV UHIHUHQFHG RQ WKH 0(5*( VWDWHPHQW PXVW

EH VRUWHG DFFRUGLQJ WR WKH RUGHU RI WKH YDULDEOHV LQ

WKH %< VWDWHPHQW� 'DWD VHWV LQGH[HG RQ WKHVH

YDULDEOHV LV DOVR DFFHSWDEOH�

xx 2EVHUYDWLRQV DUH PDWFKHG ZKHQ YDOXHV LQ WKH %<

YDULDEOHV RQ DQ REVHUYDWLRQ DUH WKH VDPH�

xx 3RVVLEOH VHOHFWLRQ VWDWHPHQWV DJDLQVW WZR GDWD VHWV

ZLWK ,1 YDULDEOHV FDOOHG $ DQG % ZRXOG EH�

xx ,) $�

xx ,) % ��

xx ,) $ $1' %�

xx ,) $ 25 %�

xx ,) 127�$ $1' %��
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SURF VRUW GDWD VDYHG�PDQDJHUV RXW PDQDJHUV�

E\ GHSW�

UXQ�

SURF VRUW GDWD VDYHG�HPSOR\HH RXW HPSOR\HH�

E\ GHSW�

UXQ�

GDWD ORRNXS�

PHUJH HPSOR\HH�LQ D�

PDQDJHUV�LQ E��

E\ GHSW�

LI D DQG E�

UXQ�

SURF SULQW GDWD ORRNXS�

UXQ�

%HQHILWV

xx 0XOWLSOH REVHUYDWLRQV DQG %< YDOXHV FDQ EH XVHG

DQG UHWULHYHG�

xx 7KH GDWD VHW©V PD[LPL]H VL]H LV OLPLWHG WR '$6' RU

GLVN VSDFH DYDLODEOH�

xx ,W LV VLPSOH WR ORRN XS REVHUYDWLRQV ZKHQ PRUH WKDQ

RQH YDULDEOH LV QHHGHG WR PDWFK REVHUYDWLRQV�

6LPSO\ OLVW WKRVH YDULDEOHV LQ WKH %< VWDWHPHQW�

xx 0XOWLSOH GDWD VHWV FDQ EH XVHG� EXW HDFK UHTXLUHV

RUGHULQJ DFFRUGLQJ WR WKH %< JURXS YDULDEOHV�

&RQVLGHUDWLRQV

xx 7KH GDWD VHWV LQERXQG PXVW EH RUJDQL]HG DFFRUGLQJ

WR WKHLU %< YDULDEOHV�

xx %< YDULDEOHV PXVW PDWFK H[DFWO\ EHWZHHQ

REVHUYDWLRQV�

xx %< YDULDEOHV PXVW EH SUHVHQW LQ HYHU\ LQERXQG GDWD

VHW�

/RRNXSV 8VLQJ )RUPDWV

7KH 352& )250$7 VWDWHPHQW DOORZV FUHDWLRQ RI XVHU�

GHILQHG IRUPDWV IRU GDWD� :KHQ D WDEOH ORRNXS LV UHTXLUHG�

SUH�GHILQHG IRUPDWV FDQ EH XVHG WR UHWULHYH WKH

DSSURSULDWH GDWD QHHGHG� )RUPDWV DUH WHPSRUDU\ RU

SHUPDQHQW DQG DUH VWRUHG LQ D )RUPDWV FDWDORJ LQ D 6$6

GDWD OLEUDU\�

8VH WKH 352& )250$7 VWDWHPHQW WR GHILQH�

YDOXH IRUPDWV FUHDWH ODEHOV IRU FRGHV XVLQJ HLWKHU

QXPHULF RU FKDUDFWHU YDOXHV�

3LFWXUH IRUPDWV FUHDWH WHPSODWHV IRU QXPHULF YDOXHV OLNH

����������� IRU VRFLDO VHFXULW\

QXPEHUV�

,QIRUPDWV FRQWURO WKH UHDGLQJ DQG VWRULQJ RI GDWD

LQ GDWD HQWU\ DSSOLFDWLRQV�

6\QWD[

7KH V\QWD[ IRU YDOXH IRUPDWV LV DV IROORZV�

352& )250$7 RSWLRQV�

9$/8( QXPIPW

YDOXH�  mIRUPDWWHG�YDOXH��n

YDOXH�  mIRUPDWWHG�YDOXH��n

YDOXHQ  mIRUPDWWHG�YDOXH�Qn

27+(5  mIRUPDWWHG�YDOXHn�

9$/8( QXPIPW

UDQJH�  mIRUPDWWHG�YDOXH��n

UDQJH�  mIRUPDWWHG�YDOXH��n

UDQJHQ  mIRUPDWWHG�YDOXH�Qn

27+(5  mIRUPDWWHG�YDOXHn�

9$/8( FKDUIPW

mYDOXH�n  mIRUPDWWHG�YDOXH��n

mYDOXH�n  mIRUPDWWHG�YDOXH��n

mYDOXH�n  mIRUPDWWHG�YDOXH�Qn

27+(5  mIRUPDWWHG�YDOXHn�

581�

*XLGHOLQHV

xx )RUPDW QDPHV PD\ EH XS WR � FKDUDFWHUV ORQJ ZKLFK

LQFOXGHV XVLQJ WKH � DV SDUW RI WKH QDPH�

xx 3ODFH FKDUDFWHU YDOXHV LQ TXRWHV IRU IRUPDWWLQJ�

1XPHULF YDOXHV GR QRW UHTXLUH TXRWHV EXW DOORZ IRU

UDQJHV�

xx 0LVVLQJ YDOXHV FDQ EH IRUPDWWHG DV ZHOO�

xx 7KH UHVXOWLQJ ODEHO FDQ EH PL[HG FDVH� EXW WKH YDOXH

WR EH IRUPDWWHG� ZKHQ FKDUDFWHU� LV FDVH VHQVLWLYH�

xx &KDUDFWHU IRUPDWV DUH GHVLJQHG IRU ODEHOLQJ

FKDUDFWHU GDWD�

xx 1XPHULF IRUPDWV DUH GHVLJQHG IRU ODEHOLQJ QXPEHUV

DQG UDQJHV�

xx &DQQHG 6$6 IRUPDW QDPHV DUH UHVHUYHG� 8VHU

GHILQHG IRUPDW QDPHV PXVW EH GLIIHUHQW�

xx $OO FKDUDFWHU IRUPDWV PXVW EHJLQ ZLWK D � DV SDUW RI

WKH QDPH�

xx 8VHU�GHILQHG IRUPDWV FDQQRW HQG LQ D QXPEHU�

SULPDULO\ EHFDXVH 6$6 ORRNV DW D QXPEHU DV WKH

ZLGWK RI WKH IRUPDWWHG YDOXH�

xx $OO IRUPDWWHG YDOXHV UHVXOW LQ TXRWHG ODEHOV�

xx $ YDOXH LV XVHG WR VSHFLI\ D XVHU GHILQHG IRUPDW�



xx &KDUDFWHU YDOXHV WR IRUPDW FDQ EH XS WR ���

FKDUDFWHUV ORQJ�

xx 9DOXHV PXVW EH XQLTXH� )RUPDWWHG YDOXHV DUH VRUWHG

LQ DVFHQGLQJ RUGHU�

7KH 387 IXQFWLRQ LV W\SLFDOO\ XVHG WR WHVW RQ WKH UHWXUQHG�

IRUPDWWHG YDOXH RI D YDULDEOH� 7KH V\QWD[ LV�

387�DUJXPHQW�IRUPDW��

7KH IROORZLQJ WZR GDWD VHWV DUH XVLQJ LQ DOO RI WKH ORRNXS

H[DPSOHV�
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GDWD PDQQDPH�

VHW VDYHG�PDQDJHUV�

UHQDPH GHSW  VWDUW

PDQDJHU ODEHO�

IPWQDPH  
�PDQQDPH
�

UXQ�

SURF IRUPDW FQWOLQ PDQQDPH�

UXQ�

GDWD PDQWLWOH�

VHW VDYHG�PDQDJHUV�

UHQDPH GHSW  VWDUW

WLWOH  ODEHO�

IPWQDPH  
�PDQWLWO
�

UXQ�

SURF IRUPDW FQWOLQ PDQWLWOH�

UXQ�

GDWD ORRNXS�

VHW VDYHG�HPSOR\HH�

PDQDJHU  SXW�GHSW��PDQQDPH���

WLWOH  SXW�GHSW��PDQWLWO���

UXQ�

SURF SULQW GDWD ORRNXS�

UXQ�

%HQHILWV

xx $IWHU IRUPDWV H[LVW� WKH\ FDQ EH XVHG LQ GDWD VWHSV RU

LQ SURFV�

xx 9DOXHV QHHGLQJ IRUPDWWHG ODEHOV FDQ EH LQ WKH IRUP

RI D OLVW� GLVFUHWH� RU D UDQJH�

xx 6LQFH IRUPDWWLQJ YDOXHV FDQ FKDQJH RIWHQ� FRQVLGHU

VWRULQJ WKH YDOXHV LQ D GDWD VHW� LQVWHDG RI KDUG

FRGLQJ WKHP� 8VH &17/287 DQG &17/,1 ZKLFK

VSHFLI\ GDWD VHW LQIRUPDWLRQ�

xx )RUPDWWHG ORRN XSV XVH D ELQDU\ VHDUFK� E\ GHIDXOW�

xx 'DWD VWHS SURFHVVLQJ WKDW XVHV WKH 387 IXQFWLRQ ZLWK

D IRUPDW LV PXFK PRUH HIILFLHQW LQ &38 XWLOL]DWLRQ

WKDQ D 0(5*( VWDWHPHQW�

&RQVLGHUDWLRQV

xx 7KH HQWLUH IRUPDW LV ORDGHG LQWR PHPRU\� WKHUHIRUH

WKH VL]H PD\ EH OLPLWHG E\ WKLV UHVRXUFH�

xx 2QO\ RQH YDOXH LV UHWULHYHG ZKHQ D IRUPDW LV

PDWFKHG�

xx 2QO\ RQH YDOXH PD\ EH XVHG WR ORRN XS GDWD DW D

WLPH�

xx $ YDULDEOH FDQ WDNH RQ RQO\ RQH IRUPDW D WLPH�

/RRNXSV 8VLQJ ,QGH[HV

,QGH[HV PD\ DOVR EH XVHG WR UHWULHYH GDWD IURP WDEOHV�

,QGH[HV DUH PRVW RIWHQ XVHG ZKHQ WKH WDEOH LV WRR ODUJH WR

KROG LQ PHPRU\� RQO\ D IHZ YDOXHV QHHG WR EH UHWULHYHG�

RU D 6(7 RU 02',)< VWDWHPHQW FRQWDLQV WKH .(< 

RSWLRQ�

<RX PD\ XVH LQGH[HV ZKHQ SHUIRUPLQJ DQ 64/ MRLQ�

XVLQJ D %< VWDWHPHQW YDULDEOH OLVW VWDUWLQJ ZLWK D VLPSOH

RU FRPSRVLWH SULPDU\ NH\� RU XVLQJ D :+(5( VWDWHPHQW

UHIHUHQFLQJ D VLPSOH RU FRPSRVLWH SULPDU\ NH\�

6\QWD[

7KH V\QWD[ IRU LQGH[HV XVDJH LV DV IROORZV�

6(7 VDVGDWDVHW .(< LQGH[QDPH�

6(7 VDVGDWDVHW�

%< LQGH[QDPH RU YDULDEOHVLQLQGH[�

6(7 VDVGDWDVHW�

:+(5( LQGH[QDPH RU YDULDEOHVLQLQGH[�

*XLGHOLQHV

xx ,QGH[HV DUH UHODWLYHO\ LQHIILFLHQW RQ VPDOO GDWD VHWV�

xx &UHDWH DQ LQGH[ EDVHG RQ D YDULDEOH ZLWK D ODUJH

QXPEHU RI GLVWLQFW YDOXHV�

xx ,QGH[HV VKRXOG EH XVHG WR UHWULHYH D VPDOO VXEVHW RI

WKH GDWD VHW�

xx .HHS WKH QXPEHU RI LQGH[HV VPDOO VR GLVN VWRUDJH

DQG XSGDWH FRVWV DUH PLQLPDO�

xx ,QGH[HV PXVW FRQIRUP WR WKH DVVXPSWLRQV

FRQFHUQLQJ YDOXH GLVWULEXWLRQV�

xx 6RUW \RXU GDWD VHW LQ RUGHU RI WKH PRVW IUHTXHQWO\

XVHG LQGH[�

xx 8VH WKH 02',)< VWDWHPHQW ZKHQ WKH PDVWHU GDWD

VHW LV LQGH[HG EDVHG RQ WKH YDULDEOHV XVHG IRU

PDWFKLQJ WUDQVDFWLRQV�
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GDWD PDQDJHUV�LQGH[ �GHSW �GHSW����

VHW VDYHG�PDQDJHUV�

UXQ�

GDWD ORRNXS�

VHW VDYHG�HPSOR\HH�

VHW PDQDJHUV NH\ GHSW�

UXQ�

SURF SULQW GDWD ORRNXS�

UXQ�



%HQHILWV

xx 2QO\ WKH REVHUYDWLRQV QHHGHG DUH UHDG IURP WKH

ORRNXS GDWD VHW�

xx 0XOWLSOH YDOXHV DUH UHWULHYHG DV D UHVXOW RI WKH ORRNXS

RSHUDWLRQ�

xx 7KH DSSURSULDWH PDVWHU REVHUYDWLRQ LV GLUHFWO\

DFFHVVHG�

xx 1R DGGLWLRQDO GLVN VSDFH LV UHTXLUHG EHFDXVH XSGDWHV

DUH GRQH LQ SODFH ZLWK WKH 02',)< VWDWHPHQW�

&RQVLGHUDWLRQV

xx ,QFUHDVHG UHVRXUFHV UHTXLUHG WR VWRUH DQG PDLQWDLQ

WKH LQGH[�

/RRNXSV 8VLQJ $UUD\V

$UUD\V FDQ DOVR EH XVHG IRU WDEOH ORRNXSV� $UUD\V DUH

RIWHQ XVHG ZKHQ WKH GDWD WR EH UHWULHYHG FDQ EH LGHQWLILHG

SRVLWLRQDOO\� H�J� WKH �VW LWHP� �QG LWHP� HWF���� RU ZKHQ

WKH WDEOH YDOXH WR EH UHWULHYHG LV LGHQWLILHG E\ RQH RU PRUH

QXPHULF YDOXHV�

7KH $55$<�WDEOH� FDQ EH PDGH XS RI YDOXHV ZKLFK DUH

HLWKHU KDUG FRGHG LQ WKH GDWD VWHS RU DUH VWRUHG LQWR D

GDWD VHW RU H[WHUQDO ILOH DQG WKHQ ORDGHG LQWR DUUD\

YDULDEOHV YLD D VHW RU LQSXW VWDWHPHQW�

8VH WKH $55$< VWDWHPHQW LQ WKH GDWD VWHS WR GHILQH D VHW

RI YDULDEOHV WR EH SURFHVVHG LQ D VLPLODU PDQQHU�

6\QWD[

7KH V\QWD[ IRU $55$< VWDWHPHQW LV DV IROORZV�

$55$< DUUD\QDPH^GLPHQVLRQ` � OHQJWK HOHPHQWV

LQLWLDOYDOXHV�

$ WHPSRUDU\ $55$< LV XVXDOO\ GHILQHG WR OLVW DO SRWHQWLDO

YDOXHV WR FRPSDUH GDWD ZLWK� 7KH $55$< RSWLRQ XVHG LV

BWHPSRUDU\B�

*XLGHOLQHV

xx 9DULDEOHV DUH FUHDWHG LI WKH\ GR QRW DOUHDG\ H[LVW LQ

WKH SURJUDP GDWD YHFWRU�

xx $Q $55$< PXVW EH GHILQHG EHIRUH WKH $55$< QDPH

FDQ EH UHIHUHQFHG�

xx 7KH $55$< LV GHVLJQHG WR EH RI RQH W\SH RI YDULDEOH�

HLWKHU DOO FKDUDFWHU HOHPHQWV RU DOO QXPHULF HOHPHQWV�

xx <RX FDQQRW H[HFXWH DQ $55$< VWDWHPHQW�

xx <RX FDQQRW UHIHU WR $55$< VWDWHPHQWV LQ RWKHU

FRPSLOH WLPH VWDWHPHQWV�

xx $55$< VWDWHPHQWV GR QRW EHFRPH SDUW RI WKH RXWSXW

GDWD VHW� 7KH\ H[LVW RQO\ ZKLOH WKH GDWD VWHS LV

SURFHVVLQJ�

xx $ 6(7 VWDWHPHQW FDQ EH XVHG WR ORDG YDOXHV LQWR

$55$< HOHPHQWV�

([DPSOH
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GDWD ORRNXS�GURS L��

DUUD\ QDPHDUD\^���������` � ��

BWHPSRUDU\B�

DUUD\ WLWODUD\^���������` � ��

BWHPSRUDU\B�

LI BQB  � WKHQ GR L  � WR PDQREV�

VHW VDYHG�PDQDJHUV QREV PDQREV�

QDPHDUD\^LQSXW�GHSW�����L` PDQDJHU�

WLWODUD\^LQSXW�GHSW�����L` WLWOH�

HQG�

VHW VDYHG�HPSOR\HH�

GR L  � WR PDQREV�

PDQDJHU 

QDPHDUD\^LQSXW�GHSW�����L`�

WLWOH  

WLWODUD\^LQSXW�GHSW�����L`�

LI PDQDJHU QH 
 
 WKHQ RXWSXW�

HQG�

UXQ�

SURF SULQW�

UXQ�

%HQHILWV

xx 7KH H[DFW SRVLWLRQ RI YDOXHV LQ WKH 3'9 FDQ EH XVHG�

xx 0DQ\ YDOXHV FDQ EH XVHG WR GHWHUPLQH WKH $55$<

HOHPHQW QXPEHU ¨V YDOXH WR EH UHWULHYHG�

xx &DOFXODWLRQV FDQ EH XVHG WR ILJXUH ZKLFK HOHPHQW RI

WKH $55$< LV QHHGHG�

xx 7KH LQERXQG GDWD VHW GRHV QRW KDYH WR EH RUJDQL]HG

LQ DQ\ ZD\�

&RQVLGHUDWLRQV

xx $55$<V DUH ORDGHG LQWR PHPRU\�

xx $55$< HOHPHQWV DUH SRLQWHG WR ZLWK QXPEHUV�

&KDUDFWHU LQIRUPDWLRQ FDQQRW EH XVHG�

xx 7KH ORRNXS RSHUDWLRQ UHVXOWV LQ RQO\ RQH YDOXH EHLQJ

UHWULHYHG�

/RRNXSV 8VLQJ 64/ -RLQV

7KH 352& 64/ VWDWHPHQW GRHV QRW UHTXLUH DOO GDWD VHWV

WR KDYH FRPPRQ YDULDEOHV LQ RUGHU WR MRLQ WKHP� 0XOWLSOH

WDEOHV PD\ EH MRLQHG WR FUHDWH D QHZ GDWD VHW� ,Q PDQ\

FDVHV� GDWD UHWULHYDO SUREOHPV FDQ EH HOLPLQDWHG E\ XVLQJ

D MRLQ� VXETXHU\� RU ERWK�

6XETXHULHV DUH XVHG ZKHQ PRUH WKDQ RQH TXHU\ LV

QHHGHG WR DFKLHYH WKH GHVLUHG UHVXOWV� (DFK VXETXHU\

SURYLGHV D VXEVHW RI WKH WDEOH XVHG LQ WKH TXHU\� :KLOH

MRLQV DQG VXETXHULHV DUH XVHG LQ TXHULHV� D MRLQ LV XVXDOO\

WKH PRVW HIILFLHQW SURFHVV�

352& 64/ FDQ DOVR EH XVHG WR FUHDWH 64/ YLHZV DQG

6$6 GDWD VHWV�



6\QWD[

7KH V\QWD[ XVHG IRU 64/ MRLQV LV DV IROORZV�

352& 64/�

&5($7( 7$%/( WDEOHQDPH DV

6(/(&7 VDVYDULDEOHV

)520 VDVGDWDVHW��VDVGDWDVHW�

:+(5( VDVGDWDVHW�YDULDEOH�V� 

VDVGDWDVHW�YDULDEOH�V��

48,7�

*XLGHOLQHV

xx -RLQV FDQ EH SHUIRUPHG LQ PDQ\ ZD\V� $Q

XQGHUVWDQGLQJ RI WKH GLIIHUHQW IRUPV RI MRLQV DYDLODEOH

LQ 6$6 GHPRQVWUDWHV WKH FDSDELOLW\ RI DQ ,QQHU -RLQ�

2XWHU -RLQ� )XOO -RLQ� /HIW -RLQ� DQG D 5LJKW -RLQ�

xx 7KH GHIDXOW -RLQ DV LQ WKH V\QWD[ DERYH LV DQ ,QQHU

-RLQ�

xx 64/ -RLQV DUH WDEOH ORRNXSV WKDW UHTXLUH H[DFW

PDWFKHV DFURVV REVHUYDWLRQV

xx 64/ FDQ DOVR EH XVHG WR VXPPDUL]H GDWD GXULQJ WKH

SURFHVV

xx 64/ FDQ DOVR EH XVHG WR UHWXUQ GDWD LQ D VRUWHG RUGHU

GXULQJ WKH SURFHVV

xx 64/ FDQ DOVR EH XVHG WR UHWXUQ VWDWLVWLFV DQG

VXEVHWWHG GDWD EHIRUH RU DIWHU WKH MRLQ SURFHVV�

xx ,QGH[HV� LI DYDLODEOH� DUH XVHG DSSURSULDWHO\�

([DPSOH

352*5$0 (',725

SURF VTO�

FUHDWH WDEOH ORRNXS DV

VHOHFW

D�GHSW�D�HPSOR\HH�E�PDQDJHU�E�WLWOH

IURP VDYHG�HPSOR\HH DV D�

VDYHG�PDQDJHUV DV E

ZKHUH D�GHSW E�GHSW�

TXLW�

SURF SULQW GDWD ORRNXS�

UXQ�

%HQHILWV

xx 'DWD VHWV QHHG QRW EH RUGHUHG DQ\ ZD\ ZKHQ EHLQJ

UHDG�

xx 6$6 GDWD VHWV� YLHZV� RU KDUGFRS\ UHSRUWV FDQ EH

FUHDWHG�

xx 0DQ\ GDWD VHWV FDQ EH SXOOHG WRJHWKHU ZLWKRXW KDYLQJ

WKH VDPH YDULDEOHV LQ FRPPRQ LQ DOO GDWD VHWV�

&RQVLGHUDWLRQV

xx 2QO\ VL[WHHQ WDEOHV FDQ EH MRLQHG DW RQH WLPH�

xx 64/ MRLQV UHTXLUH PRUH UHVRXUFHV WKDQ XVLQJ

0(5*( VWDWHPHQWV�

/RRNXSV 8VLQJ 0DFURV

0DFURV PD\ DOVR EH XVHG WR FDOO GDWD IURP D WDEOH�

9DOXHV FDQ EH SODFHG LQWR PDFUR YDULDEOHV XVLQJ D &$//

6<0387 IXQFWLRQ RU D �/(7 VWDWHPHQW� 7KHVH PDFUR

YDULDEOH YDOXHV FRQWDLQLQJ WDEOH LQIRUPDWLRQ FDQ WKHQ EH

FDOOHG XVLQJ D 6<0*(7 IXQFWLRQ� 7KH 6<0*(7 IXQFWLRQ

UHODWHV SURJUDP GDWD YHFWRU NH\ YDULDEOHV WR PDFUR

YDULDEOHV�

6\QWD[

7KH V\QWD[ XVHG IRU 0DFUR ORRNXSV LV DV IROORZV�

'$7$ B18//B�

VHW RU LQSXW VHFWLRQ�

&$// 6<0387�mFKDUDFWHUSUHIL[n��

NH\YDULDEOH�75,0�YDOXHYDULDEOH�V���

581�

'$7$ 5(68/7�

VHW RU LQSXW VHFWLRQ�

QHZYDULDEOH 6<0*(7�mFKDUDFWHUSUHIL[n��YDOXHYDULDEOH

�V���

581�

*XLGHOLQHV

xx 0DFUR ORRNXSV UHTXLUH D NH\ WR DVVLJQ DQG UHWULHYH

LQIRUPDWLRQ�

xx 0DFUR YDULDEOHV ORDG LQ PHPRU\�

xx &RQVLGHU XVLQJ WKLV PHWKRG ZKHQ WKHUH DUH D IHZ

GLIIHUHQW YDOXHV DFURVV D ODUJH ILOH DQG QRW PDQ\

XQLTXH YDOXHV PDWFKLQJ ZLWK PDQ\ XQLTXH YDOXHV�

([DPSOH

352*5$0 (',725

GDWD BQXOOB�

VHW VDYHG�PDQDJHUV�

FDOO

V\PSXW�
GHS
��GHSW�PDQDJHU��WLWOH��

UXQ�

GDWD ORRNXS�

VHW VDYHG�HPSOR\HH�

PDQDJHU 

VXEVWU�V\PJHW�
GHS
��GHSW��������

WLWOH  

VXEVWU�V\PJHW�
GHS
��GHSW���������

UXQ�

SURF SULQW GDWD ORRNXS�

UXQ�

%HQHILWV

xx 1R VRUWLQJ RI GDWD VHWV LV QHHGHG SULRU WR WKH ORRNXS�

xx 6DYH SURFHVVLQJ WLPH

xx 0DWFK DJDLQVW VLQJOH NH\ YDULDEOHV RU PXOWLSOH NH\

YDULDEOHV

xx 5HWULHYH VLQJOH YDULDEOH GDWD YDOXHV RU PXOWLSOH

YDULDEOH GDWD YDOXHV

xx /RRNXS PDFUR YDULDEOHV GR QRW WDNH XS GLVN VSDFH�



&RQVLGHUDWLRQV

xx 5HTXLUHV DQ H[DFW PDWFK�

xx 5HTXLUHV D JRRG XQGHUVWDQGLQJ RI 6$6 PDFURV�

SURJUDPPLQJ ZLWK IXQFWLRQV DQG VWULQJV�

xx 6LQFH PDFUR YDULDEOHV ORDG LQ PHPRU\� PDQ\ RI

WKHP PD\ XVH XS DYDLODEOH PHPRU\� &RQVLGHU

LQFUHDVLQJ PHPRU\ IRU PDFUR YDULDEOHV ZLWK WKH���

237,216 06<07$%0$; YDOXH�

&21&/86,21

$V ZH KDYH VHHQ� WKHUH DUH PDQ\ DGGLWLRQDO

PHWKRGRORJLHV DYDLODEOH WR SXOO GLIIHUHQW VHWV RI GDWD

WRJHWKHU� 2QH IRUP LV QRW EHWWHU WKDQ DQRWKHU� 7KH JRDO

RI WKLV SDSHU ZDV WR PDNH \RX DZDUH RI ZKDW WKH\ DUH�

7KHVH DUH DGGLWLRQDO WRROV WR EH DGGHG WR \RXU 6$6 WRRO

VHW IRU IXWXUH SURJUDPPLQJ HQGHDYRUV�

$&.12:/('*(0(176

6$6 LV D UHJLVWHUHG WUDGHPDUN RI 6$6 ,QVWLWXWH ,QF�

2KHU EUDQG DQG SURGXFW QDPHV DUH UHJLVWHUHG WUDGHPDUNV

RU WUDGHPDUNV RI WKHLU UHVSHFWLYH FRPSDQLHV�

6RPH WRSLFV FRPSLOHG IURP�

$GYDQFHG 7HFKQLTXHV DQG (IILFLHQFHV� )LUVW (GLWLRQ�

&RS\ULJKW ���� E\ 'HVWLQ\ &RUSRUDWLRQ�

$GYDQFHG 6$6 3URJUDPPLQJ 7HFKQLTXHV DQG

(IILFLHQFLHV� &RS\ULJKW ���� E\ 6$6 ,QVWLWXWH ,QF�

$XWKRU� 'DQD 5DILHH� 7UDLQHU�&RQVXOWDQW

'HVWLQ\ &RUSRUDWLRQ�'',6& *URXS /WG� 8�6�

���� 6LODV 'HDQH +LJKZD\ �$

:HWKHUVILHOG� &7 ���������� 86$

3KRQH� �������75$,1,1*
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