
$EVWUDFW²&ROOHFWLQJ� GDWD� IURP� PXOWLSOH� VRXUFHV� DQG�
SXWWLQJ� LQWR�D�XQLILHG�VLOR� LV�QRZ�D�FRPPRQ�SUDFWLFH��,W� LV�
LPSRUWDQW�WR�UHWULHYH�WKHVH�YROXPLQRXV�GDWD�LQ�D�TXLFN�DQG�
HIILFLHQW�PDQQHU��8VLQJ�VHDUFK�HQJLQH�LQGH[LQJ�FDSDELOLWLHV
JLYHV� WKH� XVHU D� ORZ�ODWHQF\� TXHU\� WRZDUGV� WKH� GDWD��%XW�
RIWHQ� WR� VHW XS DQG� PDLQWDLQ� VXFK� DQ� LQIUDVWUXFWXUH LV�
FRPSOH[�DQG�KDUG�WR�PDLQWDLQ��,Q�WKLV�SDSHU��ZH�GLVFXVV�WKH�
FKDOOHQJHV� DQG� UHTXLUHPHQW� WR� KRVW� D� VHDUFK� HQJLQH� DV� D�
VHUYLFH�� :H� WDNH� WKH� UHTXLUHPHQW� EDVHG� RQ� ODEV� DQG�
GHSDUWPHQW�UHTXLUHPHQWV��:H�SURSRVH�D�IUDPHZRUN�WR�KRVW�
VHDUFK�HQJLQH�RQ�WRS�RI�SULYDWH�FORXG�GHSOR\PHQW��,W�XVHV�D�
PL[WXUH� RI� FRQWDLQHUL]DWLRQ� DQG� YLUWXDOL]DWLRQ� IRU� IDVWHU�
GHSOR\PHQW�DQG�HDV\�PDLQWHQDQFH��

,QGH[�7HUP²,QIRUPDWLRQ�5HWULHYDO� 6HDUFK�(QJLQH� ,QGH[LQJ��
%LJ�'DWD� IXOO�WH[W�VHDUFK� (ODVWLFVHDUFK��/XFHQH� PDFKLQH�OHDUQLQJ
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6HDUFK� HQJLQH� �6(�� DSSOLFDWLRQ LV� VXLWDEOH� IRU KDQGOLQJ D�
ODUJH YROXPH�RI�WH[W�GDWD��,W RSWLPL]HV VSHHG�DQG�SHUIRUPDQFH�
LQ�TXHU\LQJ�RU�UHWULHYDO�RI WH[W LQIRUPDWLRQ��:HE�SDJHV��HPDLO��
VFKRODUO\� SDSHUV�� ERRN�� DQG� QHZV� DUWLFOH� DUH� VRPH� RI� WKH�
GRFXPHQWV�H[DPSOHV��6(�LV�XVHG�LQ�GLIIHUHQW�DUHDV�H�J��GHVNWRS�
VHDUFK��HQWHUSULVH�VHDUFK�H�J��*RRJOH�6HDUFK�$SSOLDQFH�WR�ODWHVW�
EUHHG� ELJ� GDWD� VHDUFK�� FHQWUDOL]HG� ORJ�PDQDJHPHQW�� ILQDQFLDO�
DQDO\VLV�DQG�PRUH�

,Q�FXUUHQW�WUHQGV��6(�H[SDQGV�IURP�PHUH�WH[W�LQGH[HU�LQWR�D�
EURDGHU�VFRSH��:LWK�WKH�QRUP�RI�ZHE�VHUYLFHV��PLFUR�VHUYLFHV��
DQG�GLVWULEXWHG�FRPSXWLQJ�RWKHU�IRUPV�RI�WH[W�GDWD�EHFRPH�DQ�
LQWHUHVW�� )RU� H[DPSOH� ORJV�� DXGLW� WUDLOV�� FOLFNVWUHDP� �UHFRUGV�
XVHU¶V� VXUILQJ� KLVWRU\��� VRFLDO� PHGLD�� ILQDQFLDO�� PDUNHWLQJ��
VKRSSLQJ�FDUW��SHUIRUPDQFH�PHWULFV�DQG�PRUH��7HFKQLTXHV�VXFK�
DV�PDFKLQH�OHDUQLQJ��SUHGLFWLRQ�DQG�DQDO\WLFV�DUH DSSOLHG�WR�ILQG�
LQWHUHVWLQJ�GDWD�SRLQW�SDWWHUQV�DQG�LQVLJKWV��'DWD�IURP�PXOWLSOH�
VRXUFHV� LV� SXVKHG� LQWR� GDWD� VLORV� �'DWD� /DNH�� SDLUHG� ZLWK�
LQGH[LQJ�FDSDELOLWLHV�RI�6(� WR�SURYLGH�FRKHVLYH�DQDO\WLFV�DQG�
IDVW�UHWULHYDO�RI�LQIRUPDWLRQ�

6HDUFK� LQIUDVWUXFWXUH� SURYLGHV� WKH� IRXQGDWLRQ� WR� FROOHFW��
HQULFKHG�� VWRUH�DQG� UHWULHYH LQIRUPDWLRQ IDVWHU��:LWK� WKH� ORZ�
ODWHQF\ VHDUFK�FDSDELOLWLHV��PDQ\�ZD\V�RI�GDWD�PDQLSXODWLRQ�FDQ�
EH�GRQH��%HIRUH�D�XVHU FDQ�XVH�WKH�6HDUFK�,QIUDVWUXFWXUH��6,���LW�

UHTXLUHV�WKH�KHOS�RI�V\VWHP�DGPLQ�DQG�EHVW�SUDFWLFHV�WR�KDYH�D�
VROLG�GHSOR\PHQW��:LWKRXW�LW��LW�ZRXOG�EH�SUREOHPDWLF�

,Q� WKLV� SDSHU� ZH� SURSRVH� D� 6HDUFK� (QJLQH� IRU $� 6HUYLFH�
�6(DD6���2XU�6(DD6�REMHFWLYH�LV�WR�DXWRPDWLF�GHSOR\PHQW 6(�
LQ� RXU� LQWHUQDO� SULYDWH FORXG� &XUUHQWO\� LQ� 0,026�� PDQ\�
GHSDUWPHQW� DQG� UHVHDUFK� ODE� LV� XWLOL]LQJ� 6(� IRU� PXOWLSOH�
SXUSRVHV�� 7R� QDPH� D� IHZ�� VRFLDO� LQWHOOLJHQFH�� JHRVFLHQFH� 	�
SHWUROHXP� HQJLQHHULQJ� DQDO\WLFV�� DQG� RWKHUV� 2XU JRDO LV� WR�
SURYLGH�VHDUFK�VHUYLFH�DV�D�VHUYLFH�IRU� UHVHDUFK�ODE�E\ JLYLQJ�
WKHP�IDVW�GHSOR\PHQW��HDV\�WR�PDLQWDLQ��DXWRPDWHG SURFHVV�H�J��
LQGH[�URWDWLRQ��LQGH[�EDFNXS�ZLWKRXW�DQ\�KDVVOH��

7KH�FRQWULEXWLRQ�RI�WKLV�SDSHU�LV�D�SURSRVHG�DUFKLWHFWXUH�DQG�
IUDPHZRUN� WR�PDNH�RQ�GHPDQG 6HDUFK�DV�D�6HUYLFH� �6(DD6��
7KH� ZRUN� LV� RUJDQL]HG� DV� IROORZV�� 6HFWLRQ� ,,� GLVFXVVHV� WKH�
EDFNJURXQG� RI� VHDUFK� HQJLQH�� VHFWLRQ� ,,,�� FXUUHQW� VHDUFK�
LQIUDVWUXFWXUH� VXUYH\�� VHFWLRQ� ,9� WKH� UHIHUHQFH� DUFKLWHFWXUH�
VHFWLRQ�9�UHFRPPHQGDWLRQ�DQG�GLVFXVVLRQ�DQG�ODVWO\�VHFWLRQ�9,�
FRQFOXVLRQ�

,,� %$&.*5281'

$� 6HDUFK�(QJLQH

7KHUH� LV� WZR� GLVWLQFW� SKDVH RI� 6HDUFK� (QJLQH �6(�� ���
'RFXPHQW�LQJHVWLRQ�± D�SURFHVV WKDW�FROOHFWV��SDUVH��LQGH[ DQG�
VWRUH�LQWR�VWRUDJH�����'RFXPHQW�UHWULHYDO�± WKH�XVHU SHUIRUPV D�
TXHU\ DQG�UHOHYDQW�LQIRUPDWLRQ�UHWXUQHG�WR�WKH�XVHU�

'RFXPHQW� LQJHVWLRQ ± WKH� SURFHVV LQYROYHV� PXOWLSOH� VWHSV�
ZKHUH� LQGH[LQJ� LV� WKH� FRUH� SURFHVV�� ,Q� LQGH[LQJ�� WKH� GDWD� RU�
GRFXPHQW�LV�VFDQQHG�WR�EXLOG�D�OLVW�RI�VHDUFK�WHUP�RIWHQ�FDOOHG�
DQ LQGH[��7KH�LQGH[HU�ZLOO PDNH�DQ�HQWU\�IRU�HDFK�WHUP�IRXQG�
DQG�SRVVLEO\�QRWH�LWV�UHODWLYH�SRVLWLRQ�ZLWKLQ�WKH�GRFXPHQW ȏͳȐ��
7KH�LQGH[�LV�QRW�DQ�DVVHPEODJH�RI�RULJLQDO GRFXPHQWV�H�J��SGI��
+70/� RU� ORJV� UDWKHU� D� OLVW� RI WHUPV� ZLWKLQ� WKH� GRFXPHQWV�
ZKLFK� FDQ�EH� UHWULHYHG��%\�TXHU\LQJ WKH LQGH[�GDWD� VWUXFWXUH
LQVWHDG�RI�WKH�RULJLQDO�WH[W��LW�VLJQLILFDQWO\�LPSURYHV�WKH�TXHU\�
UHTXHVW�� 7KH� PRVW� SRSXODU� LQGH[LQJ� VWUDWHJ\� LV� DQ� LQYHUWHG
LQGH[���,W�LV�LQYHUWHG�LQ�WKH�VHQVH�LW�LV�WKH�RSSRVLWH�RI�GRFXPHQW�
ILOH�WKDW�OLVWV >�@

'RFXPHQW� 5HWULHYDO� � 6(� VHDUFKHV� LQVLGH� WKH� LQGH[� DQG�
UHWXUQV�KLWV�RQ�WKH�TXHU\��,W�ILUVW�DQDO\]HV�WKH�XVHU�TXHU\�XVLQJ�

$�3URSRVHG�)UDPHZRUN�IRU�6HDUFK�DV�D�6HUYLFH
RQ�3ULYDWH�&ORXG�

%XNKDU\�,NKZDQ�,VPDLO��5DMHQGDU .DQGDQ� +LVKDPDGLH�$KPDG� (KVDQ�0RVWDMHUDQ�*RRUWDQL� 0RKG�
1L]DP�0RKG�0\GLQ��0RKDPPDG�)DLUXV�.KDOLG� 2QJ�+RQJ�+RH

$GYDQFHG�&RPSXWLQJ�/DE��0,026�%HUKDG��.XDOD�/XPSXU��0DOD\VLD
^LNKZDQ�LVPDLO��UDMHQGDU�NDQGDQ��KLVKDPDGLH�DKPDG��HKVDQ�PRVWDMHUDQ� QL]DP�P\GLQ� IDLUXV�NKDOLG��
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