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$EVWUDFW� ²� $SSUR[LPDWH� SDWWHUQ� PDWFKLQJ� �$30�� LV�
FRPPRQO\� XVHG� LQ� ELRLQIRUPDWLFV�� QHWZRUN� VHFXULW\� DQG�
LQIRUPDWLRQ� UHWULHYDO� WR� ILQG�D�SDWWHUQ� IURP�D� ODUJH�GDWDEDVH��
8QOLNH�H[DFW�SDWWHUQ�PDWFKLQJ��$30�DOORZV�OLPLWHG�QXPEHU�RI�
HUURUV� LQ� VHDUFK� SURFHVV�� %LW�SDUDOOHO� $30� UHSUHVHQWV� WKH�
LQWHUQDO�VWDWHV�DV�ELW�YDOXH��WKHQ�XWLOL]HV�WKH�ELW�OHYHO�SDUDOOHOLVP�
WR� VSHHG�XS� WKH�SDWWHUQ�PDWFKLQJ�SURFHVV��2QH�RI� WKH� QRWDEOH�
H[DPSOHV� LV� :X�0DQEHU� DOJRULWKP� WKDW� HQMR\� JUHDW� VSHHG�
SHUIRUPDQFH� LQ� SDUDOOHO� KDUGZDUH� DFFHOHUDWRU� OLNH� *38� DQG�
;HRQ� 3KL�� ,Q� WKLV� SDSHU�� ZH� H[WHQG� WKH� :X�0DQEHU�
LPSOHPHQWDWLRQ� LQ� *38� WR� DFKLHYH� IDVWHU� SDWWHUQ� PDWFKLQJ�
VSHHG� IRU� VPDOO� SDWWHUQV� RQ� YDULRXV� VWDWH� RI� WKH� DUW� *38�
SODWIRUPV�� 7KH� H[SHULPHQWDO� UHVXOWV� VKRZ� WKDW� RXU� SURSRVHG�
WHFKQLTXH�FDQ�LPSURYH�WKH�SDWWHUQ�PDWFKLQJ�VSHHG�E\���������
������� IRU� VKRUW� SDWWHUQV� RQ� .��F�� *7;���� DQG� *7;�����
UHVSHFWLYHO\�

.H\ZRUGV²� $SSUR[LPDWH� SDWWHUQ� PDWFKLQJ�� :X�0DQEHU�
DOJRULWKP��*38��ELW�SDUDOOHO��
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3DWWHUQ�PDWFKLQJ� LGHQWLILHV� WKH� ORFDWLRQ� LQ� D� ODUJH� VWULQJ�
GDWDEDVH�DW�ZKLFK�RQH�RU�PRUH�VXEVWULQJ�SDWWHUQV�DSSHDU��,W�LV�
YHU\�XVHIXO�IRU�DSSOLFDWLRQV�WKDW�QHHG�WR�PRQLWRU�ODUJH�YROXPH�
RI� UHDO�WLPH� GDWD� WR� LGHQWLI\� PDOLFLRXV� DWWDFN� �QHWZRUN�
LQWUXVLRQ� GHWHFWLRQ� V\VWHPV�� >���@�� %HVLGHV� WKDW�� SDWWHUQ�
PDWFKLQJ� LV� DOVR� XVHG� WR� UHFRJQL]H� WKH� KXPDQ� KDQGZULWWHQ�
VLJQDWXUH� >�@��%LRLQIRUPDWLFV� LV� DQRWKHU� LPSRUWDQW� ILHOG� WKDW�
UHO\�KHDYLO\�RQ�SDWWHUQ�PDWFKLQJ� ORFDWH� VSHFLILF� DPLQR�DFLG�
VHTXHQFHV� LQ� ELRORJLFDO� GDWDEDVHV� >���@�� ZKLFK� FDQ� EH� YHU\�
WLPH� FRQVXPLQJ�� *LYHQ� SHUIRUPDQFH� UHTXLUHPHQWV� RI� VXFK�
DSSOLFDWLRQV�� LPSOHPHQWDWLRQ� SDWWHUQ� PDWFKLQJ� DOJRULWKP�
QHHGV�WR�EH�SDUDOOHO�DQG�HIILFLHQW��+HQFH��KDUGZDUH�DFFHOHUDWRU�
LV� EHFRPLQJ� D� SRSXODU� FKRLFH� IRU� DFFHOHUDWLQJ� SDWWHUQ�
PDWFKLQJ�DOJRULWKPV��

6FDOLQJ�XS�WKH�WKURXJKSXW�RI�SDWWHUQ�PDWFKLQJ�E\�XWLOL]LQJ�
PXOWLSOH� SURFHVVLQJ� HOHPHQWV� �H�J�� PXOWL�FRUH� &38�� PDQ\�
FRUH�*38�DQG�)3*$��LV�QRQ�WULYLDO��DV�WKH�SDWWHUQ�PDWFKLQJ�
DOJRULWKPV�FDQ�EH�UHJDUGHG�DV�DQ�LUUHJXODU�SUREOHP�WKDW�VXIIHUV�
IURP�LVVXHV� OLNH�LUUHJXODU�FRQWURO� IORZ�DQG� LQFRQVLVWHQW�GDWD�
DFFHVV�� 7R� RYHUFRPH� WKLV�� ELW�SDUDOOHO� DOJRULWKPV� DUH�
GHYHORSHG�>�@�WR�HQKDQFH�WKH�SDUDOOHOLVP�RI�SDWWHUQ�PDWFKLQJ�
DOJRULWKPV��ZKLFK�LV�LPSRUWDQW�IRU�JRRG�SHUIRUPDQFH�LQ�VLQJOH�
LQVWUXFWLRQ��PXOWLSOH�GDWD��6,0'��SDUDOOHO�PDFKLQH��H�J��*38��
$9;�LQVWUXFWLRQV�DQG�;HRQ�3KL���$OWKRXJK�WKHUH�DUH�D�QXPEHU�
RI� VXFFHVVIXO� LPSOHPHQWDWLRQ� ZRUNV� >�����@� WKDW� XWLOL]HV�
KDUGZDUH�DFFHOHUDWRUV�WR�LPSURYH�WKH�SDWWHUQ�PDWFKLQLJ�VSHHG��
WKH\�DUH�RIWHQ� WDUJHWLQJ�PHGLXP�WR� ORQJ�VHDUFK�SDWWHUQV��7R�
WKH�EHVW�RI�RXU� NQRZOHGJH�� QRW�PDQ\� H[LVWLQJ�ZRUNV�DLP�DW�
LPSURYLQJ�WKH�SDWWHUQ�PDWFKLQLJ�VSHHG�IRU�VKRUW�SDWWHUQV�>��@��
HVSHFLDOO\�IRU�*38�SODWIRUPV��7KLV�PRWLYDWHV�XV�WR�LQYHVWLJDWH�
HIILFLHQW� LPSOHPHQWDWLRQ� RI� SDWWHUQ� PDWFKLQJ� DOJRULWKP� LQ�
ODWHVW�*38�SODWIRUPV�IRU�VKRUW�SDWWHUQ�PDWFKLQJ��

$KR�&RUDVLFN�>��@�DQG�:X�0DQEDU�>��@�DUH�WZR�SRSXODU�
DOJRULWKPV� IRU� SDWWHUQ� PDWFKLQJ�� :X�0DQEHU� DOJRULWKP�
DOORZV� DSSUR[LPDWH� SDWWHUQ� PDWFKLQJ�� ZKHUHLQ� WKH� VHDUFK�
UHVXOWV�QHHG�QRW�WR�EH�H[DFWO\�VDPH�DV�WKH�VHDUFK�SDWWHUQ��VRPH�
DPRXQW� RI� HUURUV� DUH� DOORZHG�� ,Q� WKLV� SDSHU�� ZH� SUHVHQW� DQ�
HIILFLHQW�LPSOHPHQWDWLRQ�RI�:X�0DQEHU�DOJRULWKP�LQ�YDULRXV�
VWDWH�RI�WKH�DUW�*38�SODWIRUPV�WKDW�LV�VXLWDEOH�IRU�VKRUW�VHDUFK�
SDWWHUQ� � ��� FKDUDFWHUV��� ZKLFK� LPSURYHV� RQ� SUHYLRXV�
LPSOHPHQWDWLRQ�LQ�*38�SODWIRUP��
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7KLV� VHFWLRQ� SUHVHQWV� WKH� SULRU� ZRUNV� UHODWHG� WR� SDWWHUQ�
PDWFKLQJ�LPSOHPHQWDWLRQ�LQ�*38��WKH�:X�0DQEHU�DOJRULWKP�
DQG�VRPH�LPSRUWDQW�LQIRUPDWLRQ�RQ�WKH�*38�DUFKLWHFWXUH�

$� 5HODWHG�:RUN�

=KD� HW� DO�� >��@� SUHVHQWHG�RQH� RI� WKH�SLRQHHULQJ�ZRUN� LQ�
HIILFLHQW� LPSOHPHQWDWLRQ� RI� SDWWHUQ� PDWFKLQJ� DOJRULWKPV� LQ�
*38�SODWIRUP���7KH\�RSWLPL]HG�WKH�LPSOHPHQWDWLRQ�RI�$KR�
&RUDVLFN�DQG��%R\HU�0RRUH�DOJRULWKPV�IRU�*38�*38��LQSXW��
DQG�RXWSXW�DUH�LQ�*38�PHPRU\��DQG�&38�&38��LQSXW� �DQG�
RXWSXW�DUH�LQ�&38�PHPRU\��FDVHV��7KH\�FRQFOXGHG�WKDW�*38�
LPSOHPHQWDWLRQ� FDQ� EH� IDVWHU� WKDQ� VLQJOH� WKUHDG� &38�
LPSOHPHQWDWLRQ�� EXW� VORZHU� WR� PXOWL�WKUHDG� &38� YHUVLRQ��
7XPHR�HW�DO��>��@�SUHVHQWHG�D�WKRURXJK�HYDOXDWLRQ�RI�VRIWZDUH�
EDVHG� $KR�&RUDVLFN� LPSOHPQHWDLWRQ� LQ� YDULRXV� KLJK�
SHUIRUPDQFH� V\VWHPV� �1LDJDUD����[���PXOWLSURFHVVRUV��&UD\�
;07�DQG�,QILQL%DQG�FOXVWHU�RI�[���PXOWLFRUHV�ZLWK�19,',$�
7HVOD�&�����*38V���/DWHU� RQ��+VLHK�HW� DO�� >��@�SURSRVHG� D�
'HHS�3DFNHW�,QVSHFWLRQ��'3,��HQJLQH�DFFHOHUDWHG�E\�.���*38�
SODWIRUP� XVLQJ� YDULDQW� RI� $KR�&RUDVLFN� DOJRULWKP�� 7KH�
WHFKQLTXHV�SURSRVHG�LQ�WKLV�ZRUN�FDQ�UHGXFH�WKH�WRWDO�UHTXLUHG�
PHPRU\��UHPRYH�WKUHDG�GLYHUJHQFH�DQG�RSWLPL]H�WKH�PHPRU\�
DFFHVV�SDWWHUQV�LQ�*38��

7UDQ� HW� DO�� >��@� SUHVHQWHG� VRPH� WHFKQLTXHV� IRU�
LPSOHPHQWLQJ� :X�0DQEHU� DOJRULWKP� LQ� .HSOHU� *38� DQG�
;HRQ�3KL��7KH�NH\�LQQRYDWLRQ�LQ�WKLV�SDSHU�LV�WKH�VXFFHVVIXO�
PDSSLQJ�RI�WKH�LQWHUQDO�VWDWHV�RI�:X�0DQEHU�DOJRULWKP�WR�WKH�
PDFKLQH� ZRUG� VL]H� �����ELW� IRU� ;HRQ� 3KL� DQG� �����ELW� IRU�
*38��� +RZHYHU�� WKLV� ZRUN� GRHV� QRW� IXOO\� RSWLPL]H� WKH�
SHUIRUPDQFH� RI� *38� LPSOHPHQWDWLRQ�� HVSHFLDOO\� IRU� VPDOO�
VHDUFK� SDWWHUQV� �S� � ����� ,Q� SDUWLFXODU�� WKH� *38� NHUQHO�
H[HFXWLRQ� QHHGV� WR�ZDLW� IRU� DOO� SDWWHUQ�PDWFKLQJ� SURFHVV� WR�
FRPSOHWH� EHIRUH� FRS\LQJ� WKH� UHVXOW�EDFN� WR�&38��)RU� VPDOO�
SDWWHUQV��LW�LV�HDV\�WR�ILQG�PDQ\�PDWFKHV��SDUW�RI�WKHVH�UHVXOWV�
FDQ�EH�FRSLHG�EDFN�WR�&38�EHIRUH�RWKHU�PDWFKHV�DUH�IRXQG��
7KLV� DOORZV� WKH� &38� WR� VWDUW� FRQVXPLQJ� WKH� SDUWLDO� UHVXOWV�
LQVWHDG�RI�ZDLWLQJ�IRU�DOO�VHDUFK�SURFHVV�LQ�*38�WR�FRPSOHWH��
WKXV�HIIHFWLYHO\�RYHUODSSLQJ�WKH�&38�DQG�*38�RSHUDWLRQV�WR�
DFKLHYH�KLJKHU�SHUIRUPDQFH��,Q�WKLV�SDSHU��ZH�DLP�WR�LPSURYH�
WKLV�SULRU�ZRUN�E\�SURSRVLQJ�WKH�WHFKQLTXH�WR�RYHUODS�WKH�&38�
DQG� *38� RSHUDWLRQV�� ZKLFK� FDQ� EH� LPSURYH� WKH� SDWWHUQ�
PDWFKLQJ�SHUIRUPDQFH�IRU�VPDOO�SDWWHUQV��


