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Abstract.²/DUJH�VFDOH ELRGLYHUVLW\ GDWDEDVHV KDYH EHFRPH FUXFLDO LQIRUPDWLRQ VRXUFHV LQ PDQ\ 
DQDO\VHV LQ ELRJHRJUDSK\� PDFURHFRORJ\� DQG FRQVHUYDWLRQ ELRORJ\� RIWHQ LQYROYLQJ GHYHORSPHQW RI 
HPSLULFDO PRGHOV RI VSHFLHV¶ HFRORJLFDO QLFKHV DQG SUHGLFWLRQV RI WKHLU JHRJUDSKLF GLVWULEXWLRQV. TKHVH 
DQDO\VHV� KRZHYHU� FDQ EH LPSDLUHG E\ WKH SUHVHQFH RI HUURUV� SDUWLFXODUO\ DV UHJDUGV WD[RQRPLF LGHQWL�
¿FDWLRQV DQG DFFXUDWH JHRJUDSKLF FRRUGLQDWHV. +HUH� ZH SUHVHQW DQ LQWURGXFWRU\ GDWD�FOHDQLQJ H[HUFLVH 
EDVHG RQ WZR FRQWUDVWLQJ GDWDVHWV� ZH OLQN WKHVH H[DPSOH GDWD ZLWK D VWHS�E\�VWHS JXLGH WR RYHUFRPLQJ 
WKHVH SUREOHPV DQG LPSURYLQJ GDWD TXDOLW\ IRU DQDO\VHV EDVHG RQ WKHVH GDWD.
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TKH DYDLODELOLW\ DQG PDQDJHPHQW RI ODUJH RQ�
OLQH ELRGLYHUVLW\ GDWDEDVHV KDV EHFRPH DQ H[FLWLQJ� 
DOWKRXJK FKDOOHQJLQJ� VWHS LQ WKH GHYHORSPHQW RI DQ 
DXWKRULWDWLYH DQG FRPSUHKHQVLYH EDVLV IRU ELRGLYHU�
VLW\ NQRZOHGJH. TKDQNV WR LPSURYHPHQWV LQ WHFKQRO�
RJ\ DQG GDWD FROOHFWLRQ� VWHSV WKDW SUHYLRXVO\ WRRN 
\HDUV FDQ QRZ EH DFFRPSOLVKHG LQ VHFRQGV �5RELQ 
����� MXVD HW DO. �����. TKH WHPSWDWLRQ WR XVH WKLV 
LQIRUPDWLRQ DQG LQWHUSUHW DQDO\VHV TXLFNO\� KRZHY�
HU� RIWHQ XQGHUPLQHV WKH IXQGDPHQWDO QHFHVVLW\ RI 
FKHFNLQJ GDWD DQG DGGUHVVLQJ GDWD TXDOLW\ FDUHIXOO\. 
TKLV WHQVLRQ LV D SHUSHWXDO FDYHDW WR XVH RI PRGHUQ� 
RSHQ GDWDVHWV� DQG KDV EHHQ SDUWLFXODUO\ SUREOHPDWLF 
DV UHJDUGV XVH RI JHRUHIHUHQFHG� SULPDU\ ELRGLYHUVL�
W\ GDWD. 6WLOO� WKHVH GDWD DUH WKH EXLOGLQJ EORFNV IRU 
PDQ\ LQWHUHVWLQJ DQDO\VHV� SHUKDSV PRVW SURPLQHQW�
O\� VSHFLHV GLVWULEXWLRQ DQG HFRORJLFDO QLFKH PRGHOV 
�3HWHUVRQ HW DO. ����� $QGHUVRQ �����.

3ULPDU\ ELRGLYHUVLW\ GDWD KDYH EHFRPH PXFK 
PRUH DFFHVVLEOH LQ UHFHQW GHFDGHV� ZLWK D PDMRU WUDQ�
VLWLRQ IURP UHFDOFLWUDQFH �*UDYHV ����� WR HQWKXVL�
DVP. MDQ\ LQVWLWXWLRQV �H.J.� PXVHXPV� KHUEDULD� 
REVHUYDWLRQDO GDWD LQLWLDWLYHV� KDYH GLJLWL]HG GDWD 
DVVRFLDWHG ZLWK WKHLU ZRUN� DQG LQFUHDVLQJ QXPEHUV 
QRZ PDNH WKHVH GDWD DYDLODEOH YLD WKH ,QWHUQHW �6R�
EHUyQ DQG 3HWHUVRQ �����. TKH *OREDO %LRGLYHUVLW\ 
,QIRUPDWLRQ )DFLOLW\ �*%,)�� WKH %RWDQLFDO ,QIRUPD�
WLRQ DQG EFRORJ\ 1HWZRUN �%,E1�� DQG WKH 'LVWULE�
XWHG ,QIRUPDWLRQ 6\VWHP IRU %LRORJLFDO CROOHFWLRQV 
�species/LQN�� DUH D IHZ H[DPSOHV RI UHSRVLWRULHV 
WKDW SURYLGH RQOLQH RSHQ DFFHVV ELRGLYHUVLW\ LQIRU�
PDWLRQ� QRZ SURYLGLQJ DFFHVV WR RYHU D ELOOLRQ LQ�
GLYLGXDO UHFRUGV. TKH EHQH¿W RI WKHVH LQLWLDWLYHV LV 

FOHDU� IRU LQVWDQFH� LQ ����� ��� DUWLFOHV ZHUH SXE�
OLVKHG XVLQJ GDWD IURP *%,) DORQH LQ PXOWLSOH ¿HOGV 
LQFOXGLQJ GDWD PDQDJHPHQW� HYROXWLRQ� ELRJHRJUD�
SK\� ELRGLYHUVLW\� DQG SXEOLF KHDOWK �*%,) �����. 
+RZHYHU� GDWD TXDQWLW\ LV FRPSURPLVHG E\ IUHTXHQW 
ORZ GDWD TXDOLW\� RFFXUUHQFH GDWD IURP WKHVH VRXUFHV 
VX൵HU IURP GLYHUVH HUURUV WKDW VKRXOG EH LGHQWL¿HG� 
DVVHVVHG� DQG PLQLPL]HG EHIRUH SHUIRUPLQJ DQ\ DQDO�
\VLV. /RZ DFFXUDF\� ORZ SUHFLVLRQ� RFFXUUHQFHV IURP 
RXWVLGH VSHFLHV¶ UDQJHV� DEXQGDQW GXSOLFDWH UHFRUGV� 
DQG WD[RQRPLF PLVLGHQWL¿FDWLRQV� DUH MXVW D IHZ RI 
WKH FRPPRQ HUURUV IRXQG LQ WKHVH GDWD �5DKP DQG 
'R �����. 

TR SUHVHQW D PHDQV RI EXLOGLQJ DQG DVVHVVLQJ FD�
SDFLW\ WR KDQGOH VXFK SUREOHPV� ZH SURYLGH D KDQGV�
RQ H[HUFLVH IRU GDWD FOHDQLQJ� ZLWK WZR ZRUNHG H[DP�
SOHV� FRXSOHG ZLWK UHFRPPHQGDWLRQV DQG VXJJHVWLRQV 
RQ KRZ WR LGHQWLI\ DQG RYHUFRPH WKH PRVW FRPPRQ 
HUURUV. TKH JRDO� RI FRXUVH� LV WR REWDLQ D FOHDQHG 
GDWDEDVH WKDW ZLOO EH UREXVW DQG UHOLDEOH LQ GL൵HUHQW 
GRZQVWUHDP DQDO\VHV �3HWHUVRQ HW DO. �����. :H KDYH 
DVVHPEOHG WZR H[DPSOH GDWDVHWV� RQH VPDOO ���� UH�
FRUGV� DQG RQH ODUJH ������� UHFRUGV�� XVLQJ UHFRUGV 
IURP *%,)²LQ HDFK FDVH� ZH KDYH FOHDQHG WKH GDWD 
H[WHQVLYHO\� DQG WKHQ UH�SRSXODWHG WKH GDWDVHW ZLWK 
W\SLFDO FODVVHV RI HUURUV²ZH WKHQ SURYLGH D VWHS�E\�
VWHS JXLGH WR WKH SURFHVV RI FOHDQLQJ DQG LPSURYLQJ 
WKHP. TKH GDWDEDVHV DQG WKH GDWD�FOHDQLQJ PDQXDO 
DUH DYDLODEOH DW� KWWS���KGO.KDQGOH.QHW�����������.

TKHVH GDWD ¿OHV DQG WKH DVVRFLDWHG PDQXDO DUH QRW 
LQWHQGHG DV D GHWDLOHG WUHDWPHQW RI ELRGLYHUVLW\ GDWD 
TXDOLW\� RU WR R൵HU DXWRPDWHG PHWKRGV ZLWK ZKLFK WR 
VROYH WKHVH SUREOHPV �CKDSPDQ ����� +LMPDQV DQG 
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EOLWK ����� MDOGRQDGR HW DO. �����. 5DWKHU� ZH IR�
FXV RQ LQGLYLGXDOL]HG� KDQGV�RQ� XVHU DVVHVVPHQW RI 
RFFXUUHQFH GDWDVHWV� DQG SURYLGLQJ GHWDLOHG WUDLQLQJ 
PDWHULDOV ZLWK ZKLFK WR EXLOG FDSDFLW\ WR PDNH VXFK 
DVVHVVPHQWV SRVVLEOH. TKLV SXEOLFDWLRQ FDQ EH XVHG 
DV D WRRO IRU HGXFDWLRQDO SXUSRVHV� DV DQ H[HUFLVH 
IRU D EURDGHU DXGLHQFH WKDW LV VWDUWLQJ WR H[SORUH WKH 
¿HOG� DQG�RU DV D UHPLQGHU RI WKLV RIWHQ�RYHUORRNHG 
VWHS �$QGHUVRQ �����. :H DUH DZDUH RI WKH WLPH�FRQ�
VXPLQJ QDWXUH RI PDQXDO GDWD FOHDQLQJ� EXW� WR DYRLG 
D µJDUEDJH LQ� JDUEDJH RXW¶ VLWXDWLRQ� KLJK�TXDOLW\ 
GDWD VKRXOG DOZD\V EH WKH JRDO� WR DOORZ UHVHDUFKHUV 
WR GHYHORS LQIRUPDWLYH H[SHULPHQWV DQG RSHUDWLRQDO 
PRGHOV. 

5eൿerenർes
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EFRO. %LRJHRJU. ������–���.
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