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60'�6WUDWHJ\�IRU�'DWD�0DQDJHPHQW�DQG�&RPSXWLQJ����������



�

60'�6WUDWHJ\�IRU�'DWD�0DQDJHPHQW�DQG�&RPSXWLQJ����������



�

Ɣ $'6�)DFLOLWDWHV�GLVFRYHU\�DQG�GLVVHPLQDWLRQ�RI�2SHQ�$FFHVV�
SXEOLFDWLRQV�E\�DJJUHJDWLQJ�DQG�OLQNLQJ�WR�2$�YHUVLRQV

Ɣ $'6�LQGH[HV�DQG�H[SRVHV�OLQNV�WR�GDWD�UHSRVLWRULHV

Ɣ $'6�LQWHJUDWHV�DVWURQRPLFDO�REMHFW�VHDUFK�DQG�DFFHVV

Ɣ $'6�,QGH[HV�VRIWZDUH�UHFRUGV�IURP�WKH�$VWURSK\VLFV�6RXUFH�
&RGH�/LEUDU\�DQG�VRIWZDUH�UHFRUGV�FLWHG�YLD�'2,V

:K\�$'6���6XSSRUW�IRU�2SHQ�6FLHQFH



:K\�$'6���,PSDFW

$'6�LV�UHFRJQL]HG�DV�RQH�RI�1$6$ŖV�PRVW�
VXFFHVVIXO�LQLWLDWLYHV�WR�VXSSRUW�UHVHDUFK�LQ�
$VWURSK\VLFV���2WKHU�1$6$�GLVFLSOLQHV�KDYH�
QRZ�WDNHQ�QRWLFH�

6/$�3$0�'LYLVLRQ���������GHYHORSPHQW�RI�$'6�
³UHSUHVHQWV�DQ�XQSDUDOOHOHG�VKLIW�LQ�WKH�SURSDJDWLRQ�RI�WKH�
OLWHUDWXUH�RI�DVWURQRP\´

$$6���������³$'6�KDV�UHYROXWLRQL]HG�IRU�RYHU�D�GHFDGH�
WKH�VSHHG�DQG�WKRURXJKQHVV�LQ�ZKLFK�DVWURQRPHUV�QRZ�
FDQ�VHDUFK�DQG�DFFHVV�WKH�YDVW�DQG�VWLOO�JURZLQJ�
WHFKQLFDO�OLWHUDWXUH�´

1$6���������$'6�³KDV�YDVWO\�LQFUHDVHG�WKH�DFFHVVLELOLW\�
RI�WKH�VFLHQWLILF�OLWHUDWXUH�IRU�DVWURQRPHUV�´

&I$�9LVLWLQJ�&RPPLWWHH���������³$'6�LV�SUREDEO\�WKH�PRVW�
YDOXDEOH�VLQJOH�FRQWULEXWLRQ�WR�DVWURQRP\�UHVHDUFK�WKDW�
WKH�&I$�KDV�PDGH�LQ�LWV�OLIHWLPH�´

1$6$�$3���������ŗ$'6�LV�VR�H[WHQVLYHO\�XVHG�E\�WKH�HQWLUH�
SURIHVVLRQDO�DVWURQRP\�FRPPXQLW\�WKDW�LW�LV�KDUG�WR�LPDJLQH�
H[LVWLQJ�ZLWKRXW�LWŘ



7KH�1$6$�6FLHQFH�([SORUHU��6FL;�

1$6$�6FL;�ZLOO�EH�D�OLWHUDWXUH�EDVHG��
RSHQ�GLJLWDO�LQIRUPDWLRQ�V\VWHP�FRYHULQJ�
DQG�XQLI\LQJ�WKH�ILHOGV�RI�$VWURSK\VLFV��
3ODQHWDU\�6FLHQFH��+HOLRSK\VLFV��DQG�
(DUWK�6FLHQFH��,W�ZLOO�DOVR�FRYHU�1$6$�
IXQGHG�UHVHDUFK�LQ�%LRORJLFDO�DQG�
3K\VLFDO�6FLHQFHV�

1$6$�6FL;�ZLOO�FRPELQH�D�VFDODEOH��
GLVFLSOLQH�DJQRVWLF�FRUH�ZLWK�D�VHW�RI�
GLVFLSOLQH�VSHFLILF�NQRZOHGJH�FHQWHUV�
ZKLFK�ZLOO�FXUDWH�DQG�HQULFK�LWV�FRQWHQW�
XVLQJ�WKH�GHHS�VXEMHFW�PDWWHU�H[SHUWLVH�
ZKLFK�KDV�EHHQ�FUXFLDO�WR�WKH�VXFFHVV�RI�
WKH�$'6��



�

$'6�ZLOO�H[WHQG�LWV�FRYHUDJH�DQG�
VHUYLFHV�LQWR�WKH�GLVFLSOLQHV�
UHSUHVHQWHG�LQ�1$6$¶V�6FLHQFH�
0LVVLRQ�'LUHFWRUDWH��60'��
1RWH��$'6�ZDV�RULJLQDOO\�GHVLJQHG�WR�
VHUYH�1$6$�$VWURSK\VLFV��EXW�KDV�
DOUHDG\�H[SDQGHG�LWV�FRYHUDJH�WR�
3ODQHWDU\�6FLHQFH�DQG�+HOLRSK\VLFV�
2I�DOO�WKH�GLVFLSOLQHV�LQ�60'��(DUWK�
6FLHQFH�LV�E\�IDU�WKH�ODUJHVW�DQG�WKH�
RQH�ZKLFK�ZLOO�UHTXLUH�WKH�PRVW�
DWWHQWLRQ�RQ�RXU�SDUW�

6FRSH�RI�WKH�([SDQVLRQ



�

([SDQVLRQ�SURSRVDO�UHOLHV�RQ�WKH�IROORZLQJ�REVHUYDWLRQV�DQG�DVVXPSWLRQV�

�� 3UHOLPLQDU\�$'6�UHTXHVW�ZDV�IRU�DQ�HIIRUW�WKDW�ZRXOG�GRXEOH�RXU�EXGJHW��1$6$�
JXLGHOLQH�IXQGLQJ�LV�����EHORZ�WKLV�OHYHO��ZKLFK�OHDG�WR�VORZHU�V\VWHP�GHYHORSPHQW

�� :H�FDQ�OHYHUDJH�HFRQRPLHV�RI�VFDOH�DQG�FXUUHQW�$'6�LQIUDVWUXFWXUH�WR�VFDOH�XS��ZH�
DVVXPH�D�JDLQ�RI��[�HIILFLHQF\�LQ�GDWD�LQJHVW�DQG�FXUDWLRQ�IRU�PDLQVWUHDP�FRQWHQW

�� 'LVFLSOLQDU\�NQRZOHGJH�LV�UHTXLUHG�IRU�WKH�H[SDQVLRQ�EXW�GDWD�VFLHQFH��$,�0/�
NQRZOHGJH�DQG�VWDII�DUH�DOUHDG\�SUHVHQW�ZLWKLQ�WKH�WHDP�DQG�EHLQJ�GHYHORSHG�IXUWKHU

�� ([SDQVLRQ�LV�SDUW�RI�ODUJHU�1$6$�2SHQ�6FLHQFH�HIIRUW��ZKLFK�LQFOXGHV�PDQGDWHV�IRU�
RSHQLQJ�DFFHVV�WR�DUWLFOHV�DQG�SXEOLVKLQJ�GDWD�VRIWZDUH��DOO�RI�ZKLFK�ZLOO�EHQHILW�6FL;

�� :H�ZLOO�EHQHILW�IURP�D�JURZLQJ�HFRV\VWHP�RI�VFKRODUO\�LQLWLDWLYHV�DQG�GDWD�EURNHUV��H�J��
&URVV5HI�DQG�'DWDFLWH��ZKLFK�PDNH�LW�HDVLHU�IRU�XV�WR�JHW�UHOHYDQW�FRQWHQW

�� 7KH�V\VWHP�ZH�DUH�EXLOGLQJ�LV�KHUH�WR�VWD\�DQG�ZLOO�QHHG�LQGHILQLWH�VXSSRUW�IURP�1$6$

$VVXPSWLRQV�DQG�&RQWH[W



�

*RDO�LV�WR�EXLOG�D�GLVFRYHU\�SODWIRUP�LQ�ZKLFK�

�� $OO�GLVFLSOLQH�VSHFLILF�UHVHDUFK�FRQWHQW�LV�DJJUHJDWHG��FRQQHFWHG��DQG�LQGH[HG�IRU�
HDFK�RI�WKH�60'�GLYLVLRQV�

�� 5HOHYDQW�WD[RQRPLHV�DUH�XVHG�WR�FDSWXUH�WKH�NQRZOHGJH�DQG�VHPDQWLFV�RI�WKH�
VXEMHFW�GLVFLSOLQHV�

�� &XUDWLRQ�DQG�PDFKLQH�OHDUQLQJ�EDVHG�WH[W�PLQLQJ�DQG�HQULFKPHQW�DUH�FRPELQHG�LQ�D�
SODWIRUP�WKDW�LV�GHVLJQHG�WR�VFDOH�ZLWKRXW�VDFULILFLQJ�DFFXUDF\�DQG�IOH[LELOLW\��

�� 'LJLWDO�FROOHFWLRQV�DUH�HQULFKHG�ZLWK�OLQNV�WR�RWKHU�UHVHDUFK�REMHFWV�VXFK�DV�GDWDVHWV��
VRIWZDUH��QRWHERRNV��DQG�IXQGLQJ�LQIRUPDWLRQ�

�� 'LVFLSOLQH�VSHFLILF�FDSDELOLWLHV�DQG�DQDO\WLF�VHUYLFHV�DUH�H[SRVHG�WR�WKH�UHOHYDQW�
UHVHDUFK�FRPPXQLWLHV�

�� 'LVFRYHUDELOLW\�DQG�DFFHVV�WR�1$6$�IXQGHG�UHVHDUFK�DUWLIDFWV�DQG�GHULYHG�GDWD�
SURGXFWV�DUH�DYDLODEOH�WR�DOO�IURP�D�SXEOLF�VHDUFK�SRUWDO�

�� 1HZ�DQG�H[LVWLQJ�LQLWLDWLYHV�DUH�GHYHORSHG�DQG�VXSSRUWHG�LQ�FROODERUDWLRQ�ZLWK�1$6$�
DQG�RWKHU�UHVHDUFK�RUJDQL]DWLRQV�

6FL;��D�'LJLWDO�/LEUDU\�IRU�1$6$�6FLHQFH



��

Ɣ &RQWHQW�6HOHFWLRQ��FRPSOHWH�FRYHUDJH�RI�36��+3��DGG�(6�DQG�1$6$�%36
ż :H�HVWLPDWH�WR�JURZ�E\�D�IDFWRU�RI�����LQ�UHFRUGV�LQGH[HG
ż :H�ZLOO�LQJHVW�UHFRUGV�IRU�GDWD�SURGXFWV

Ɣ 3DUWQHUVKLSV�DQG�&ROOHFWLRQ�'HYHORSPHQW��GHYHORS�FROODERUDWLRQV�	�RXWUHDFK
ż ,QWHUIDFH�ZLWK�1$6$�GLYLVLRQV��QHZ�SXEOLVKHUV��DQG�DUFKLYHV
ż 'HYHORS�DQ�RXWUHDFK�VWUDWHJ\�LQ�QHZ�GLVFLSOLQHV

Ɣ 'DWD�,QJHVWLRQ�DQG�&XUDWLRQ��LPSURYH�HIILFLHQF\
ż ,PSURYH�LQJHVW�SLSHOLQHV��WH[W�PLQLQJ�DFWLYLWLHV��0/�EDVHG�PHWDGDWD�HQULFKPHQW
ż 6HOHFW�FROOHFWLRQV�RI�GDWD�SURGXFWV�WR�LQGH[�OLQN
ż 3URYLGH�UHOHDVHV�RI�2SHQ�$FFHVV�FRQWHQW��WUDLQLQJ�GDWD��DQG�PRGHOV

Ɣ 6\VWHP�'HYHORSPHQW�DQG�VXSSRUW��LPSURYH�GLVFRYHU\
ż ,PSURYH�6HPDQWLF�6HDUFK�FDSDELOLWLHV��V\QRQ\PV��WD[RQRPLHV�
ż ,PSURYH�DXWKRU�QDPH�GLVDPELJXDWLRQ�DQG�25&,'�LQWHJUDWLRQ
ż 'HYHORS�8,�HQKDQFHPHQWV�WDLORUHG�WR�VSHFLILF�GLVFLSOLQHV

:KDW�WKH�([SDQVLRQ�(QWDLOV



��

6HPDQWLF�6HDUFK�DQG�WKH�'LVDPELJXDWLRQ�&KDOOHQJH

'LVFLSOLQH�VSHFLILF�NQRZOHGJH�LV�XVHG�WR�
LPSURYH�GLVFRYHU\

Ɣ 6\QRQ\PV���H[RSODQHW�V���
H[RSODQHWDU\��H[WUDVRODU�SODQHW�V�

Ɣ $FURQ\PV���$'6��$VWURSK\VLFV�'DWD�
6\VWHP��$QWL�GH�6LWWHU�6SDFH

Ɣ 7D[RQRPLHV���H[RSODQHW�DVWURQRP\�!�
H[RSODQHWV�!�KRW�MXSLWHUV

Ɣ ,QWHJUDWLRQ�RI�GDWD�VHUYLFHV���REMHFW�
QDPH�QRUPDOL]DWLRQ�DQG�LQGH[LQJ

6FL;�ZLOO�H[WHQG�WKLV�DSSURDFK�WR�QHZ�GLVFLSOLQHV



��

'DWD�5HOHDVHV�DQG�0/�6XSSRUW

$'6�DQG�6FL;�ZLOO�FUHDWH�DQG�
UHOHDVH�PXOWLSOH�GDWD�SURGXFWV�IRU�
WKH�60'�GLVFLSOLQHV�WKH\�FRYHU

Ɣ $Q�2SHQ�&RUSXV�FROOHFWLRQ�
�PHWDGDWD�DQG�IXOO�WH[W�

Ɣ $Q�2SHQ�$QQRWDWHG�'DWDVHW�IRU�
XVH�LQ�0�/�SURMHFWV

Ɣ 'LVFLSOLQH�VSHFLILF�ODQJXDJH�
PRGHOV��;�%(57�

Ɣ $,�0/�'DWD�&KDOOHQJHV��VWDUWLQJ�
ZLWK�WKH������:RUNVKRS�RQ�
,QIRUPDWLRQ�([WUDFWLRQ�IURP�
6FLHQWLILF�3XEOLFDWLRQV

KWWSV���XL�DGVDEV�KDUYDUG�HGX�:,(63

https://ui.adsabs.harvard.edu/WIESP


��

0DMRU�0LOHVWRQHV
:KHQ :KDW ��+RZ

1RZ������� 3URMHFW�UHVWUXFWXULQJ��KLUH�36�(6�6FLHQWLVWV��$GPLQ��'HYHORSHU
&RPSOHWH�36�+3�UHIHUHHG��FHQVXV�RI�(6��FROODERUDWH�ZLWK�60'�DUFKLYHV
6HW�XS�$GYLVRU\�%RDUG�IRU�H[SDQGHG�VFRSH

���)7(V

����������� +LUH�(6�FXUDWRU��3URMHFW�6FLHQWLVW
,QJHVW�(6�OLWHUDWXUH��SUHSULQWV��1$6$�67,��ODXQFK�6FL;�DW�$*8�PHHWLQJ
8SGDWHG�VHDUFK��DXWKRU�QDPH�ORRNXS��PHWDGDWD�HQULFKPHQW��RSHQ�GDWDVHWV

���)7(V

����������� +LUH�(6�%36�OLEUDULDQ��FXUDWRU��GHYRSV�HQJLQHHU
&HQVXV�RI�%36��(6�JUD\�OLWHUDWXUH��GDWD�LQGH[LQJ
0HWDGDWD�HQULFKPHQW�IRU�(6��VHDUFK�DXWKRU�SURILOHV��36�REMHFW�VHDUFK

���)7(V

����������� +LUH�5	'�GHYHORSHU��EDFN�HQG�GHYHORSHU��LQWHURSHUDELOLW\�
,QJHVW�%36�OLWHUDWXUH��FLWHG�(6�OLWHUDWXUH��SUHSULQWV
3XEOLF�DXWKRU�SURILOHV��DXWKRUVKLS�VXJJHVWLRQV��ILOWHULQJ�YLD�WD[RQRPLHV��
ODQJXDJH�PRGHOV

���)7(V



��

2UJDQL]DWLRQDO�6WUXFWXUH��KLJK�OHYHO�



��

2UJDQL]DWLRQDO�6WUXFWXUH��ORZ�OHYHO�



��

Ɣ :KHQ�IXOO\�VWDIIHG��WKH�H[SDQVLRQ�DGGV����)7(V�WR�WKH�RULJLQDO�$'6�WHDP��GRXEOLQJ�
RXU�FXUUHQW�VL]H

Ɣ )RU�PRVW�RI�WKH�QHZ�SRVLWLRQV�ZH�ZLOO�RIIHU�WKH�RSWLRQ�RI�UHPRWH�ZRUN��EXW�ZLOO�GHFLGH�
RQ�D�FDVH�E\�FDVH�EDVLV��H�J��3URMHFW�6FLHQWLVW�SRVLWLRQV

Ɣ :H�KDYH�EXGJHWHG�IRU��[�\HDU�WHDP�PHHWLQJV�LQ�&DPEULGJH��7KH�PHHWLQJV�DUH�IRU�
WHDP�EXLOGLQJ��SURJUDP�SODQQLQJ�DQG�H[HFXWLRQ

Ɣ :H�ZLOO�KDYH�D�QHZ�DGYLVRU\�JURXS��ZLWK�SDUWLFLSDQWV�GUDZQ�IURP�(6��%36��DQG�
VFKRODUO\�FRPPXQLFDWLRQ�ILHOGV

Ɣ :H�ZLOO�KDYH�VRPH�QHZ�FRQIHUHQFHV�WR�DWWHQG�WR��ZLWK�HIIRUW�PRVWO\�OHDG�E\�
GLVFLSOLQDU\�VFLHQWLVWV�ZKLFK�ZLOO�DOVR�OHDG�$PEDVVDGRU�SURJUDPV

7HDP�*URZWK�DQG�,QWHUDFWLRQV�ZLWK�&RPPXQLW\



��

Ɣ 7R�EHWWHU�VXSSRUW�2SHQ�6FLHQFH�LQLWLDWLYHV
Ɣ 7R�KDYH�D�ODUJHU�LPSDFW�WR�D�ODUJHU�UHVHDUFK�FRPPXQLW\
Ɣ 7R�EH�WUXH�WR�WKH�PLVVLRQ�RXU�LQVWLWXWLRQV��+DUYDUG��6,��1$6$�

,W¶V�JRRG�IRU�6FLHQFH�

:K\�DUH�ZH�GRLQJ�WKLV"



��

Ɣ 7R�EHWWHU�VXSSRUW�2SHQ�6FLHQFH�LQLWLDWLYHV
Ɣ 7R�KDYH�D�ODUJHU�LPSDFW�WR�D�ODUJHU�UHVHDUFK�FRPPXQLW\
Ɣ 7R�EH�WUXH�WR�WKH�PLVVLRQ�RXU�LQVWLWXWLRQV��+DUYDUG��6,��1$6$�

,W¶V�JRRG�IRU�6FLHQFH�

Ɣ 7R�UDLVH�YLVLELOLW\�RQ�RXU�HIIRUWV�ZRUOGZLGH
Ɣ 7R�UHPDLQ�UHOHYDQW�LQ�DQ�DJH�RI�LQFUHDVHG�DFFHVV�WR�LQIRUPDWLRQ
Ɣ 7R�WKULYH��QRW�MXVW�VXUYLYH

,W¶V�JRRG�IRU�WKH�3URMHFW�

:K\�DUH�ZH�GRLQJ�WKLV"



��

Ɣ 7R�EHWWHU�VXSSRUW�2SHQ�6FLHQFH�LQLWLDWLYHV
Ɣ 7R�KDYH�D�ODUJHU�LPSDFW�WR�D�ODUJHU�UHVHDUFK�FRPPXQLW\
Ɣ 7R�EH�WUXH�WR�WKH�PLVVLRQ�RXU�LQVWLWXWLRQV��+DUYDUG��6,��1$6$�

,W¶V�JRRG�IRU�6FLHQFH�

Ɣ 7R�UDLVH�YLVLELOLW\�RQ�RXU�HIIRUWV�ZRUOGZLGH
Ɣ 7R�UHPDLQ�UHOHYDQW�LQ�DQ�DJH�RI�LQFUHDVHG�DFFHVV�WR�LQIRUPDWLRQ
Ɣ 7R�WKULYH��QRW�MXVW�VXUYLYH

,W¶V�JRRG�IRU�WKH�3URMHFW�

Ɣ +DYH�PRUH�UHVRXUFHV�WR�LQYHVW�LQ�FRPPRQ�LQIUDVWUXFWXUH�DQG�IXQFWLRQDOLW\
Ɣ %HWWHU�LQWHJUDWLRQ�ZLWK�D�ODUJHU�UHVHDUFK�FRPPXQLW\
Ɣ $�PRUH�VWUDWHJLF�UROH�ZLWKLQ�1$6$

,W¶V�JRRG�IRU�$VWURQRP\�

:K\�DUH�ZH�GRLQJ�WKLV"



��

Ɣ )XWXUH�RI�$'68*�PHHWLQJV
ż 6KRXOG�ZH�NHHS�PHHWLQJV�YLUWXDO�RU�VKRXOG�ZH�FRQVLGHU�LQ�SHUVRQ"

Ɣ &RPSRVLWLRQ�RI�H[SDQVLRQ�DGYLVRU\�JURXS�YV��$'68*
ż :KHUH�VKRXOG�3ODQHWDU\�DQG�+HOLRSK\VLFV�JR"�:KDW�OHYHO�RI�UHSUHVHQWDWLRQ"
ż :KDW�OHYHO�RI�FURVV�PHPEHUVKLS�DQG�FRPPXQLFDWLRQ�LV�DSSURSULDWH"

Ɣ 9DOLGDWLRQ�RI�RUJDQL]DWLRQDO�VWUXFWXUH�DQG�VWDII�PDQDJHPHQW
ż (QGRUVHPHQW�RI�IOH[LEOH�ZRUN�FRQGLWLRQV�DQG�VFKHGXOHV��LQFOXGLQJ�UHPRWH�ZRUN
ż $GYLFH�RQ�RXU�HQYLVLRQHG�RUJDQL]DWLRQDO�VWUXFWXUH

Ɣ 6XSSRUW�IRU�VHOHFWLRQ�RI�XSFRPLQJ�VWDII�DQG�DGYLVRU\�JURXS�PHPEHUV
ż :H�QHHG�KHOS�LQ�ILOOLQJ�WKH�SRVLWLRQV�RI�VFLHQWLVWV�LQ�RXU�RUJFKDUW�

Ŷ 3ODQHWDU\�6FLHQFH�DQG�(DUWK�6FLHQFH�'HSXWLHV�QH[W�LQ�OLQH
ż :H�QHHG�KHOS�VHOHFWLQJ�PHPEHUV�RI�WKH�H[SDQVLRQ�DGYLVRU\�JURXS

Ɣ 5HYLVLW�FRPPXQLW\�RXWUHDFK�DFWLYLWLHV
ż ,V��$VWUR7ZLWWHU�VWLOO�WKH�SODFH"��:K\�LV�#DGVDEV�HQJDJHPHQW�ORZ"

)HHGEDFN�VRXJKW�IURP�$'68*�3DQHO



%DFNXS�6OLGHV



��

([SDQVLRQ�SODQ�LV�DPELWLRXV�JLYHQ�WLPH�IUDPH�DQG�VFDOH�RI�GLVFLSOLQHV

(QJDJLQJ�ZLWK�GLIIHUHQW�FRPPXQLWLHV�LPSRUWDQW��DQG�ILQDQFLDO�VXSSRUW�IRU�$PEDVVDGRU�
SURJUDP�VKRXOG�EH�FRQVLGHUHG

0HPEHUV�KDG�VHYHUDO�TXHVWLRQV�DERXW�KRZ�WKH�V\VWHP�ZRXOG�LPSOHPHQW�IHDWXUHV�XVHIXO�
WR�WKH�GLIIHUHQW�GLVFLSOLQHV��H�J���

Ɣ :K\�LV�WKH�SURSRVHG�DGYLVRU\�JURXS�IRFXVHG�RQ�(DUWK�DQG�%LRORJLFDO�DQG�3K\VLFDO�
VFLHQFHV�UDWKHU�WKDQ�DOO�ILYH�GLYLVLRQV"

Ɣ +RZ�ZLOO�FRQWULEXWLRQV�IURP�$PEDVVDGRUV�SURJUDP��OLEUDULDQV��GDWD�VWHZDUGV��EH�
UHSUHVHQWHG�LQ�WKH�H[SDQGHG�$'6"

Ɣ +RZ�ZLOO�GLVFLSOLQH�VSHFLILF�SRUWDOV�ZLOO�HQDEOH�FURVV�GLVFLSOLQDU\�UHVHDUFK"
Ɣ +RZ�ZLOO�8,�8;�GHVLJQ�EH�FRQGXFWHG�WR�PHHW�WKH�LQIRUPDWLRQ�EHKDYLRUDO�QHHGV�RI�WKH�

GLIIHUHQW�GLVFLSOLQHV"

)HHGEDFN�UHFHLYHG�IURP�([SDQVLRQ�5HYLHZ�3DQHO



:KDW�$'6�,QGH[HV
Ɣ /LWHUDWXUH��ELEOLRJUDSKLF�PHWDGDWD�DQG�IXOO�WH[W�IURP�PXOWLSOH�VRXUFHV��DU;LY�

DQG�SXEOLVKHUV��������0�UHFRUGV
Ɣ +LJK�OHYHO�GDWD�SURGXFWV�DSSHDULQJ�LQ�MRXUQDO�DUWLFOHV��PRVWO\�FDWDORJV��GDWD�

EHKLQG�WKH�SORWV������.�UHFRUGV
Ɣ 2EVHUYLQJ�DQG�)XQGLQJ�SURSRVDOV�����.�UHFRUGV
Ɣ &XUDWHG�FROOHFWLRQV��³ELEOLRJUDSKLF�JURXSV´�������.�UHFRUGV�
Ɣ 'DWD�OLQNV������.�UHFRUGV
Ɣ 6RIWZDUH�HQWULHV�IURP�WKH�$VWURSK\VLFV�6RXUFH�&RGH�/LEUDU\��$6&/��DQG�FLWHG�

VRIWZDUH�SURGXFWV��=HQRGR��������.�UHFRUGV



��

$SSURDFK
Ɣ %ULQJ�WRJHWKHU�$'6¶V�HVWDEOLVKHG�FXUDWLRQ�PRGHO�

DQG�QHZ�0�/�HIIRUWV

Ɣ 2EWDLQ�DQG�LQGH[�IXOO�WH[W�IRU�DOO�WKH�FRUH�
OLWHUDWXUH

Ɣ 8VH�FLWDWLRQ�DQDO\VLV�IRU�GHWHFWLQJ�
UHODWHG�PLVVLQJ�FRQWHQW��LQJHVW�FRUUHVSRQGLQJ�
PHWDGDWD

Ɣ 8VH�WH[W�PLQLQJ�IRU�PHWDGDWD�HQULFKPHQW�HIIRUWV�
YLD�1DWXUDO�/DQJXDJH�3URFHVVLQJ�WHFKQLTXHV

Ɣ /HYHUDJH�FLWDWLRQ��XVDJH�IRU�LGHQWLI\LQJ�
FRQQHFWHG�UHVHDUFK�DUHDV�DQG�SURPRWH�
LQWHUGLVFLSOLQDU\�UHVHDUFK



��

.QRZOHGJH�0DQDJHPHQW��6HDUFK�6HPDQWLFV
'LVFLSOLQH�VSHFLILF�NQRZOHGJH�LV�XVHG�WR�
LPSURYH�GLVFRYHU\

Ɣ 6\QRQ\PV

Ɣ $FURQ\PV

Ɣ 7D[RQRPLHV

Ɣ ,QWHJUDWLRQ�RI�GDWD�VHUYLFHV



��

.QRZOHGJH�0DQDJHPHQW��6HDUFK�6HPDQWLFV
'LVFLSOLQH�VSHFLILF�NQRZOHGJH�LV�XVHG�WR�
LPSURYH�GLVFRYHU\

Ɣ 6\QRQ\PV���H[RSODQHW�V���
H[RSODQHWDU\��H[WUDVRODU�SODQHW�V�

Ɣ $FURQ\PV

Ɣ 7D[RQRPLHV

Ɣ ,QWHJUDWLRQ�RI�GDWD�VHUYLFHV



��

.QRZOHGJH�0DQDJHPHQW��6HDUFK�6HPDQWLFV
'LVFLSOLQH�VSHFLILF�NQRZOHGJH�LV�XVHG�WR�
LPSURYH�GLVFRYHU\

Ɣ 6\QRQ\PV���H[RSODQHW�V���
H[RSODQHWDU\��H[WUDVRODU�SODQHW�V�

Ɣ $FURQ\PV���$'6��$VWURSK\VLFV�'DWD�
6\VWHP��$QWL�GH�6LWWHU�6SDFH

Ɣ 7D[RQRPLHV

Ɣ ,QWHJUDWLRQ�RI�GDWD�VHUYLFHV



��

.QRZOHGJH�0DQDJHPHQW��6HDUFK�6HPDQWLFV
'LVFLSOLQH�VSHFLILF�NQRZOHGJH�LV�XVHG�WR�
LPSURYH�GLVFRYHU\

Ɣ 6\QRQ\PV���H[RSODQHW�V���
H[RSODQHWDU\��H[WUDVRODU�SODQHW�V�

Ɣ $FURQ\PV���$'6��$VWURSK\VLFV�'DWD�
6\VWHP��$QWL�GH�6LWWHU�6SDFH

Ɣ 7D[RQRPLHV���H[RSODQHW�DVWURQRP\�!�
H[RSODQHWV�!�KRW�MXSLWHUV

Ɣ ,QWHJUDWLRQ�RI�GDWD�VHUYLFHV



��

.QRZOHGJH�0DQDJHPHQW��6HDUFK�6HPDQWLFV
'LVFLSOLQH�VSHFLILF�NQRZOHGJH�LV�XVHG�WR�
LPSURYH�GLVFRYHU\

Ɣ 6\QRQ\PV���H[RSODQHW�V���
H[RSODQHWDU\��H[WUDVRODU�SODQHW�V�

Ɣ $FURQ\PV���$'6��$VWURSK\VLFV�'DWD�
6\VWHP��$QWL�GH�6LWWHU�6SDFH

Ɣ 7D[RQRPLHV���H[RSODQHW�DVWURQRP\�!�
H[RSODQHWV�!�KRW�MXSLWHUV

Ɣ ,QWHJUDWLRQ�RI�GDWD�VHUYLFHV���REMHFW�
QDPH�QRUPDOL]DWLRQ�DQG�LQGH[LQJ



��

.QRZOHGJH�0DQDJHPHQW��6HDUFK�6HPDQWLFV
'LVFLSOLQH�VSHFLILF�NQRZOHGJH�LV�XVHG�WR�
LPSURYH�GLVFRYHU\

Ɣ 6\QRQ\PV���H[RSODQHW�V���
H[RSODQHWDU\��H[WUDVRODU�SODQHW�V�

Ɣ $FURQ\PV���$'6��$VWURSK\VLFV�'DWD�
6\VWHP��$QWL�GH�6LWWHU�6SDFH

Ɣ 7D[RQRPLHV���H[RSODQHW�DVWURQRP\�!�
H[RSODQHWV�!�KRW�MXSLWHUV

Ɣ ,QWHJUDWLRQ�RI�GDWD�VHUYLFHV���REMHFW�
QDPH�QRUPDOL]DWLRQ�DQG�LQGH[LQJ

6FL;�ZLOO�H[WHQG�WKLV�DSSURDFK�WR�QHZ�GLVFLSOLQHV



��

.QRZOHGJH�0DQDJHPHQW��'DWD�,QGH[LQJ�	�/LQNLQJ

$'6�LV�LQGH[LQJ�VRPH�GDWD�SURGXFWV�
Ɣ $VWURQRPLFDO�GDWD�FDWDORJV
Ɣ &LWHG�VRIWZDUH�SDFNDJHV
Ɣ 1HZ��3'6�GDWDVHWV

$'6�LV�OLQNLQJ�SDSHUV�WR�RWKHU�GDWDVHWV
Ɣ &XUDWHG�³WHOHVFRSH´�ELEOLRJUDSKLHV
Ɣ 1HZ��OLQNV�PLQHG�IURP�'$6�LQ�SDSHUV

6FL;�ZLOO�H[SDQG�RQ�WKHVH�HIIRUWV��ERWK�YLD�
D�ERWWRP�XS�DSSURDFK��WH[W�PLQLQJ��DQG�
WRS�GRZQ��FXUDWHG�ELEOLRJUDSKLHV��

7%'�IRU�6FL;��ZKDW�UHFRUGV�VKRXOG�EH�LQGH[HG�YV��OLQNHG"�



��

,QGH[HG��DQ�DFWXDO�GDWDEDVH�UHFRUG��VHDUFKDEOH�
Ɣ 7KH�VFKRODUO\�OLWHUDWXUH�RI�LQWHUHVW�WR�$VWURQRPHUV
Ɣ 3HHU�UHYLHZHG�FDWDORJV��,92$�VWDQGDUGV��REVHUYLQJ�DQG�IXQGLQJ�SURSRVDOV
Ɣ 6RIWZDUH�SURGXFWV��$6&/�UHFRUGV��VRIWZDUH�SDFNDJHV�FLWHG�YLD�'2,
Ɣ 6RRQ��FLWHG�GDWD�SURGXFWV��RWKHU�UHVHDUFK�REMHFWV�VXFK�DV�QRWHERRNV

,QGH[HG�UHFRUGV�DUH�VFKRODUO\�UHVHDUFK�REMHFWV��
7KH\�DUH�GLVFRYHUDEOH�DQG�FLWDEOH�YLD�$'6��DQG�WKHLU�PHWULFV�DUH�WUDFNHG

/LQNHG��UHVRXUFH�DFFHVVLEOH�IURP�D�UHFRUG�YLD�D�OLQN�
Ɣ 'DWD�3URGXFWV�KRVWHG�E\�H[WHUQDO�FROODERUDWRUV��$UFKLYHV��6,0%$'��1('�

/LQNHG�GDWD�FROOHFWLRQV�FDQ�EH�XVHG�DV�D�ILOWHU�LQ�$'6��
DQG�WR�HYDOXDWH�LPSDFW�RI�OLQNHG�GDWD�SURGXFWV

,QGH[LQJ�YV��/LQNLQJ�5HVHDUFK�'DWD�3URGXFWV



(IIRUW�
Ɣ *RDO�LV�IRU�$'6�WR�EH�DV�XVHIXO�WR�36�DQG�+3�DV�LW�LV�WR�$3��

SURYLGLQJ�FRPSOHWHQHVV�LQ�FRYHUDJH�DQG�ULFKQHVV�RI�IHDWXUHV
Ɣ (IIRUW�VWDUWHG���\U�DJR��RQJRLQJ�

/LWHUDWXUH
Ɣ ������QHZ�MRXUQDO�DUWLFOHV
Ɣ ������ERRN�VHULHV
Ɣ ������(OVHYLHU�PRQRJUDSKV
Ɣ ������FRQIHUHQFHV�JUD\�OLWHUDWXUH

6RIWZDUH�DQG�GDWD�SURGXFWV�
Ɣ $GGHG�����GDWDVHWV�IURP�3'6�6%1
Ɣ $GGHG�GDWD�OLQNV�WR����.�$*8�MRXUQDO�DUWLFOHV
Ɣ $GGHG�OLQNV�WR�����VRIWZDUH�SDFNDJHV�FLWHG�LQ�

����$*8�DUWLFOHV

$'6�([SDQVLRQ�LQ�36�	�+3


