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2XWOLQH

����2XU�FKDUJH

����'DWD�FKDOOHQJHV�LQ�2IILFH�RI�6FLHQFH
V�PLVVLRQ

����1H[W�VWHSV



2XU�&KDUJH
�����,Q�DGGLWLRQ�WR�WKH�FKDOOHQJHV�DQG�RSSRUWXQLWLHV�RI�H[DVFDOH�FRPSXWLQJ��
WKH�2IILFH�RI�6FLHQFH�LV�IDFLQJ�UHODWHG�FKDOOHQJHV�IURP�GDWD�LQWHQVLYH�
UHVHDUFK�DFWLYLWLHV��VXFK�DV�WKH�JURZLQJ�YROXPHV�RI�GDWD�JHQHUDWHG�DW�RXU�
QH[W�JHQHUDWLRQ�VFLHQWLILF�XVHU�IDFLOLWLHV�DQG�E\�WKH�QHZ�JHQRPLFV�EDVHG�
WHFKQRORJLHV�WKDW�DUH�HQDEOLQJ�D�UHYROXWLRQ�LQ�V\VWHPV�ELRORJ\�UHVHDUFK������,Q�
RUGHU�WR�PD[LPL]H�WKH�UHWXUQ�RQ�RXU�OLPLWHG�IHGHUDO�UHVRXUFHV��ZH�QHHG�WR�
XQGHUVWDQG�WKH�VLPLODULWLHV�DPRQJ�DQG�GLIIHUHQFHV�EHWZHHQ�WKHVH�GDWD�
FKDOOHQJHV�DQG�WKH�SRWHQWLDO�WR�OHYHUDJH�UHVHDUFK�LQYHVWPHQWV�WR�DGGUHVV�
LVVXHV�VSDQQLQJ�ERWK�H[DVFDOH�DQG�GDWD�LQWHQVLYH�VFLHQFH�
%\�WKLV�OHWWHU��,�DP�FKDUJLQJ�WKH�$6&$&�WR�DVVHPEOH�D�VXEFRPPLWWHH�WR�
H[DPLQH�WKH�SRWHQWLDO�V\QHUJLHV�EHWZHHQ�WKH�FKDOOHQJHV�RI�GDWD�LQWHQVLYH�
VFLHQFH�DQG�H[DVFDOH��7KH�VXEFRPPLWWHH�VKRXOG�WDNH�LQWR�DFFRXQW�WKH�
'HSDUWPHQW
V�PLVVLRQ�QHHGV��ZKLFK�GHILQH�WKH�2IILFH�RI�6FLHQFH
V�XQLTXH�UROH�
LQ�GDWD�LQWHQVLYH�VFLHQFH�YLV�D�YLV�RWKHU�DJHQFLHV��7KH�VXEFRPPLWWHH�VKRXOG�
VSHFLILFDOO\�DGGUHVV�ZKDW�LQYHVWPHQWV�DUH�PRVW�OLNHO\�WR�SRVLWLYHO\�LPSDFW�
ERWK�RXU�H[DVFDOH�JRDOV�DQG�RXU�GDWD�LQWHQVLYH�VFLHQFH�UHVHDUFK�SURJUDPV��
LQFOXGLQJ�GDWD�PDQDJHPHQW�DW�RXU�QH[W�JHQHUDWLRQ�IDFLOLWLHV�
,�ZRXOG�DSSUHFLDWH�WKH�FRPPLWWHH
V�SUHOLPLQDU\�FRPPHQWV�E\�1RYHPEHU������
DQG�D�ILQDO�UHSRUW�E\�0DUFK��������������



,QWHUSUHWLQJ�WKH�&KDUJH�
7LPHIUDPH
Ƚ 7KH�FKDUJH�GLG�QRW�VSHFLI\�D�WLPHIUDPH�IRU�WKH�

VXEFRPPLWWHH�WR�IRFXV�RQ����

Ƚ ����KRZHYHU��WKH�IRFXV�RQ�V\QHUJLHV�ZLWK�H[DVFDOH�
FRPSXWLQJ�VXJJHVWV�WKDW�D����\HDU�WLPHIUDPH�VKRXOG�
EH�RXU�SULPDU\�IRFXV

Ƚ 1HDUHU�WHUP����\HDU�WLPHIUDPH��DOVR�GHVHUYHV�
DWWHQWLRQ�DV�PLJUDWLRQ�SDWK�WR�H[DVFDOH�FRPSXWLQJ

Ƚ /LNHZLVH��ZH�GR�QRW�ZLVK�WR�FXW�RII�ORQJHU�WHUP�
WHFKQRORJ\�RSWLRQV�����\HDU�WLPHIUDPH���EXW�WKH\�
UHSUHVHQW�D�VHFRQGDU\�JRDO�IRU�WKLV�VWXG\��



,QWHUSUHWLQJ�WKH�&KDUJH�
7HFKQLFDO�6FRSH

Ƚ 6FRSH�FOHDUO\�LQFOXGHV�H[SHULPHQWDO�IDFLOLWLHV�DQG�
VFLHQWLILF�VLPXODWLRQV�WKDW�H[HPSOLI\�WKH�2IILFH�RI�
6FLHQFH
V�XQLTXH�UROH�LQ�GDWD�LQWHQVLYH�VFLHQFH

Ƚ 8SRQ�FRPSOHWLRQ�RI�RXU�VWXG\��VRPH�RI�RXU�FRQFOXVLRQV�
PD\�EH�PRUH�EURDGO\�DSSOLFDEOH�H�J���WR�116$��'R'���
+RZHYHU��LW�LV�LPSRUWDQW�WR�HQVXUH�WKDW�WKH�VFHQDULRV�
WKDW�ZH�VWXG\�DUH�FHQWHUHG�RQ�WKH�2IILFH�RI�6FLHQFH
V�
PLVVLRQ�QHHGV

Ƚ 2WKHU�GDWD�LQWHQVLYH�DSSOLFDWLRQV��H�J���F\EHU�GHIHQVH��
ZHUH�UXOHG�WR�EH�RXW�RI�VFRSH�IRU�WKLV�VWXG\



'HVLUHG�2XWFRPHV

Ƚ 5HFRPPHQGDWLRQV
ż IRU�LGHQWLI\LQJ�V\QHUJLHV�EHWZHHQ�GDWD�LQWHQVLYH�

DQG�H[DVFDOH�FRPSXWLQJ�LQ�WKH�QH[W����\HDUV
ż ZLWKLQ�WKH�FRQWH[W�RI�IXUWKHULQJ�VFLHQFH
ż ZKLOH�LGHQWLI\LQJ�LQYHVWPHQWV�WKDW�DUH�PRVW�OLNHO\�

WR�SRVLWLYHO\�LPSDFW�ERWK�GDWD�LQWHQVLYH�VFLHQFH�
JRDOV�DQG�H[DVFDOH�FRPSXWLQJ�JRDOV

Ƚ 'HWDLOHG�VWXG\�RI�H[HPSODU�VFHQDULRV�IURP�
H[SHULPHQWDO�IDFLOLWLHV�DQG�VFLHQWLILF�VLPXODWLRQV�WR�
SURYLGH�FRQWH[W�IRU�UHFRPPHQGDWLRQV

Ƚ 'LVFXVVLRQ�RI�FURVV�FXWWLQJ�FRQFHUQV
ż 7HFKQRORJ\�URDGPDSV
ż $QDO\WLFV�DQG�YLVXDOL]DWLRQ
ż 6RIWZDUH�FKDOOHQJHV



3ODQQHG�0HWKRGRORJ\�IRU�6WXG\

Ƚ %XLOG�FRQVHQVXV�RQ�VFRSH�WR�GULYH�WR�GHVLUHG�RXWFRPHV
Ƚ 5HJXODU�WHOHFRQV�DPRQJ�VXEFRPPLWWHH�PHPEHUV

ż $OUHDG\�FRQGXFWHG���WHOHFRQV��LQFOXGLQJ�FDOOV�ZLWK�'DQ�
+LWFKFRFN�DQG�%LOO�+DUURG�

Ƚ 'LYLVLRQ�RI�UHVSRQVLELOLWLHV�IRU�GLIIHUHQW�DVSHFWV�RI�
VWXG\�����VFHQDULRV��URDGPDSV��FURVV�FXWWLQJ�FRQFHUQV

Ƚ 'HWDLOHG�GLVFXVVLRQ�RI�GDWD�LQWHQVLYH�VFHQDULRV�LQ�
2IILFH�RI�6FLHQFH

Ƚ 'HWDLOHG�GLVFXVVLRQ�RI�2IILFH�RI�6FLHQFH�LQYHVWPHQWV�LQ�
H[DVFDOH�FRPSXWLQJ�DQG�GDWD�LQWHQVLYH�FRPSXWLQJ

Ƚ :ULWH�XS�RI�GUDIW�DQG�ILQDO�YHUVLRQV�RI�UHSRUW



2XWOLQH

����2XU�FKDUJH

����'DWD�FKDOOHQJHV�LQ�2IILFH�RI�6FLHQFH
V�PLVVLRQ

����1H[W�VWHSV



6HYHUDO�UHFHQW�$6&5�ZRUNVKRSV�KDYH�IRFXVHG�
RQ�H[DVFDOH�	�GDWD�LQWHQVLYH�FRPSXWLQJ

�����



6RXUFHV�RI�'DWD�,QWHQVLW\�LQ�2IILFH�RI�
6FLHQFH�PLVVLRQ�DSSOLFDWLRQV

Ƚ /DUJH�YROXPHV�RI�REVHUYDWLRQDO�GDWD
ż 1HFHVVLWDWHV�GDWD�UHGXFWLRQ�DW�GDWD�VRXUFH

Ƚ /DUJH�YROXPHV�RI�VLPXODWLRQ�GDWD
ż 1HFHVVLWDWHV�LQ�VLWX�DQG�LQ�WUDQVLW�DQDO\WLFV

Ƚ /DUJH�GHJUHHV�RI�GDWD�VKDULQJ
ż 1HFHVVLWDWHV�FRRUGLQDWHG�ZRUNIORZV

Ƚ :H�ZLOO�LOOXVWUDWH�WKH�DERYH�WKUHH�FDWHJRULHV�RI�GDWD�
LQWHQVLW\�WKURXJK�WKUHH�H[HPSODU�XVH�FDVHV�
ż +LJK�(QHUJ\�3K\VLFV�XVH��/+&�H[SHULPHQWV
ż 6LPXODWLRQ�VFHQDULR��6�'�FRPEXVWLRQ�FRGH
ż &OLPDWH�VFHQDULR��(DUWK�6\VWHP�*ULG�)HGHUDWLRQ



8VH�&DVH�IRU�/DUJH�9ROXPHV�RI�2EVHUYDWLRQDO�'DWD��
/+&�H[SHULPHQWV

$7/$6�GHWHFWRU &06�GHWHFWRU

:RUOGZLGH�/+&�&RPSXWLQJ�*ULG��:/&*�



8VH�&DVH�IRU�/DUJH�9ROXPHV�RI�2EVHUYDWLRQDO�
'DWD��FRQWG�

Ƚ $7/$6�DQG�&06�GHWHFWRUV�JHQHUDWH�UDZ�GDWD�DW�UDWHV�
HTXLYDOHQW�WR��3%�V

Ƚ 7KHVH�GDWD�LV�UHGXFHG�LQ�UHDO�WLPH�WR�PRUH�
PDQDJHDEOH�YROXPHV��a��*%�V�RU���3%�\HDU�

Ƚ +LJKO\�HIILFLHQW�QHWZRUNV�DQG�*ULG�WHFKQRORJ\�HQDEOHV�
GLVWULEXWLRQ�RI�WKHVH�GDWD�ZRUOGZLGH

Ƚ 'DWD�YROXPHV�DUH�LQIODWHG�E\�VWRULQJ�GHULYHG�GDWD�
SURGXFWV��UHSOLFDWLRQ�IRU�VDIHW\�DQG�HIILFLHQF\��DQG�WKH�
QHHG�WR�VWRUH�HYHQ�PRUH�VLPXODWHG�GDWD�WKDQ�
H[SHULPHQWDO�GDWD���$7/$6�FXUUHQWO\�VWRUHV�RYHU�
���3%��DQG�WKLV�LV�ULVLQJ�UDSLGO\�

Ƚ 'HULYHG�GDWDVHWV�DUH�UHDG�RQO\�DIWHU�FUHDWLRQ��WKHUHE\�
RIIHULQJ�RSSRUWXQLWLHV�IRU�QHZ�VWRUDJH�WHFKQRORJLHV�LQ�
ZKLFK�UHDGV�SHUIRUP�EHWWHU�WKDQ�ZULWHV



+LJK�(QHUJ\�3K\VLFV�([HPSODU��
GLVWULEXWLRQ�YV��FHQWUDOL]DWLRQ

Ƚ $Q�H[SHULPHQWDO�IDFLOLW\�OLNH�/+&�PXVW�EH�FHQWUDOL]HG�RI�
QHFHVVLW\��EXW�LW�LV�IHDVLEOH��SROLWLFDOO\�HVVHQWLDO��DQG�LQ�PDQ\�
ZD\V�EHQHILFLDO��WR�DGRSW�D�GLVWULEXWHG�DSSURDFK�WR�
FRPSXWLQJ�DQG�VWRUDJH�
ż /+&231�LV�DQ�RSWLFDO�SULYDWH�,3�QHWZRUN�WKDW�FRQQHFWV�WKH�7LHU��

DQG�WKH�7LHU��VLWHV�RI�WKH�/&*
ż ,QFUHDVLQJO\�FDSDEOH�UHVHDUFK�DQG�HGXFDWLRQ�QHWZRUNV�

ZRUOGZLGH��LQWHUFRQQHFW�GLVWULEXWHG�/+&�FRPSXWLQJ�VLWHV
Ƚ 3URV�RI�GLVWULEXWLRQ�

ż $FFHVV�WR�FRPSXWLQJ�UHVRXUFHV�DURXQG�WKH�ZRUOG�
ż /HYHUDJLQJ�ZRUOGZLGH�IXQGLQJ�DQG�LQWHOOHFW

Ƚ &RQV�RI�GLVWULEXWLRQ�
ż 'DWD�PRYHPHQW�DQG�UHSOLFDWLRQ�RYHUKHDGV
ż &RPSOH[LW\�RI�PDQDJLQJ�GLVWULEXWHG�V\VWHPV



8VH�&DVH�IRU�/DUJH�9ROXPHV�RI�6LPXODWLRQ�'DWD��
6�'�&RPEXVWLRQ�FRGH

*RDO��VLPXODWH�WXUEXOHQFH��
FKHPLVWU\�LQWHUDFWLRQ�DW�
FRQGLWLRQV�WKDW�DUH�
UHSUHVHQWDWLYH�RI�UHDOLVWLF�
V\VWHPV
Ƚ +LJK�SUHVVXUH
Ƚ 7XUEXOHQFH�LQWHQVLW\
Ƚ 7XUEXOHQW�OHQJWK�VFDOHV
Ƚ 6XIILFLHQW�FKHPLFDO�ILGHOLW\�

WR�GLIIHUHQWLDWH�HIIHFWV�RI�
IXHOV



3HWDVFDOH�:RUNIORZ�0RGHO�IRU�WKLV�
DSSOLFDWLRQ�ZLOO�QRW�ZRUN�DW�([DVFDOH

$¥Â!¦�
E]gIh

$¥Â�+�¦�GkZd�IpIgs�
ÄÁ�ZQ[

$¥Â���¦�gk[

/s[EPg][]kh���$�E]ZDkhjQ][�
hQZkY<jQ][

Ɣ �[<YshQh�
Ɣ 6Qhk<YQv<jQ][

Ƚ ,�2�EDQGZLGWK�FRQVWUDLQWV�PDNH�LW�LQIHDVLEOH�WR�VDYH�DOO�UDZ�
VLPXODWLRQ�GDWD�WR�SHUVLVWHQW�VWRUDJH
  !�,Q�VLWX�DQG�LQ�WUDQVLW�DQDO\VHV�DUH�D�QHFHVVLW\

Ƚ &KDOOHQJH��GHVLJQ�D�ZRUNIORZ�WKDW�VXSSRUWV�VPDUW�SODFHPHQW�
RI�DQDO\VLV�DQG�YLVXDOL]DWLRQ��WUDFNLQJ�ODUJH�JUDSKV��UHGXFLQJ�
FKHFNSRLQWLQJ�VL]H�ZLWK�LQ�VLWX�DQDO\WLFV



'HVLJQ�&RQVLGHUDWLRQV�IRU�'DWD�,QWHQVLYH�
:RUNIORZV�LQ�6LPXODWLRQ�8VH�&DVH

Ɣ /RFDWLRQ�RI�WKH�FRPSXWH�UHVRXUFHV
Ɣ 6DPH�FRUHV�DV�WKH�VLPXODWLRQ��LQ�VLWX�
Ɣ 6RPH�VPDOOHU�QXPEHU�RI��GHGLFDWHG��

FRUHV�RQ�WKH�VDPH�QRGHV
Ɣ 6RPH�GHGLFDWHG�EXW�VHSDUDWH�QRGHV�RQ�

WKH�PDFKLQH�RU�DQ�H[WHUQDO�UHVRXUFH
Ɣ 'DWD�DFFHVV��SODFHPHQW��DQG�SHUVLVWHQFH

Ɣ 'LUHFW�DFFHVV�WR�VLPXODWLRQ�GDWD�
VWUXFWXUHV

Ɣ 6KDUHG�PHPRU\�DFFHVV�YLD�KDQG�RII���
FRS\

Ɣ 6KDUHG�PHPRU\�DFFHVV�YLD�QRQ�YRODWLOH�
QHDU�QRGH�VWRUDJH��195$0�

Ɣ 'DWD�WUDQVIHU�WR�GHGLFDWHG�QRGHV�RU�
H[WHUQDO�UHVRXUFHV

Ɣ 6\QFKURQL]DWLRQ�DQG�VFKHGXOLQJ
Ɣ ([HFXWH�V\QFKURQRXVO\�ZLWK�VLPXODWLRQ�

HYHU\�QWK�VLPXODWLRQ�WLPH�VWHS
Ɣ ([HFXWH�DV\QFKURQRXVO\�

+g]EIhhQ[O�G<j<�][�<�
gIZ]jI�[]GI

+g]EIhhQ[O�G<j<�][�
GQhjQ[Ej�E]gIh
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7]gXNY]q�<gEPQjIEjkgI�hP]kYG�
Ɣ Q[jIOg<jI�X[]qYIGOI�]N�E]ZdYIr�

ZIZ]gs�PQIg<gEPQIh
Ɣ hkdd]gj�Q[pIhjQO<jQ][�]N�E]�

GIhQO[�fkIhjQ][h�¥I�O��N<hj�hZ<YY�
ZIZ]gs�ph��hY]q�DQO�ZIZ]gs¦



�[hQOPj�Q[j]�DQO�G<j<�gIpI<Yh�jPgII�pIgs�hQO[QNQE<[j�EP<YYI[OIh�

Ŷ 6<gQIjs��Z<[<OQ[O��E]ZdYIr�G<j<��Q[EYkGQ[O�hj]g<OI�<[G�
gIjgQIp<Y��Ng]Z�ZkYjQdYI�gIOQ][<Y�<[G�[][�gIOQ][<Y�G<j<�
Q[GQEIh��jsdIh�<[G�hEPIZ<h�

Ŷ 6IY]EQjs��GQhjgQDkjQ[O�YQpI�G<j<�hjgI<Zh�<[G�Y<gOI�p]YkZI�
G<j<�Z]pIZI[j�fkQEXYs�<[G�INNQEQI[jYs

Ŷ 6]YkZI��<[<YsvQ[O�Y<gOI�p]YkZI�G<j<�¥Ng]Z�jIg<DsjIh�j]�
vIjj<DsjIh¦�Q[�dY<EI�N]g�DQO�G<j<�<[<YsjQEh

��.�<[G��/.�Q[pIhjh�Q[�
Ŷ �EEIhhQ[O��Y]D<Y��[N]gZ<jQ][���EEIhhQ[O�EYQZ<jI�G<j<�<[G�

E][jI[j�Q[N]gZ<jQ][�Ng]Z�IpIgsqPIgI�pQ<�jPI�qID��hI[h]gh��
<[G�<ddYQE<jQ][h�Q[�<[�Q[jIOg<jIG�<[G�NIGIg<jIG�I[pQg][ZI[j

Ŷ �YIrQDYI��[Ng<hjgkEjkgI���YIrQDYI�<kj]Z<jIG�<GZQ[Qhjg<jQ][��
I<hs�j]�khI�<[<YsjQEh��<[G�pQgjk<YQv<jQ][�<j�IpIgs�YIpIY�

Ŷ /E<Y<DYI��g<ZIq]gX���QO�G<j<�<[<YsjQEh�Q[�<�hE<Y<DYI�
I[pQg][ZI[j�qQjP�INNQEQI[j�d<g<YYIYQhZ��q]gXY]<G�
]djQZQv<jQ][��<[G�gI<Y�jQZI�hjgI<ZQ[O�dg]EIhh

2EVHUYDWLRQ

5HDQDO\VLV

6LPXODWLRQ

8VH�FDVH�IRU�/DUJH�'HJUHHV�RI�'DWD�6KDULQJ�
%ULQJLQJ�7RJHWKHU�/DUJH�9ROXPHV�RI�'LYHUVH�'DWD�DW�DQ\�
9HORFLW\�WR�*HQHUDWH�1HZ�,QVLJKWV�LQ�&OLPDWH�0RGHOLQJ

'DWD�LQWHJUDWLQJ�HQWHUSULVH�V\VWHP



7KH�(6*)�GLVWULEXWHG�GDWD�DUFKLYDO�DQG�UHWULHYDO�V\VWHP

Ŷ 'LVWULEXWHG�DQG�IHGHUDWHG�
DUFKLWHFWXUH

Ŷ 6XSSRUW�GLVFLSOLQH�VSHFLILF�SRUWDOV
Ŷ 6XSSRUW�EURZVHU�EDVHG�DQG�GLUHFW�

FOLHQW�DFFHVV
Ŷ 6LQJOH�6LJQ�RQ
Ŷ $XWRPDWHG�VFULSW�DQG�*8,�EDVHG�

SXEOLFDWLRQ�WRROV
Ŷ )XOO�VXSSRUW�IRU�GDWD�DJJUHJDWLRQV

Ɣ $�FROOHFWLRQ�RI�ILOHV��XVXDOO\�
RUGHUHG�E\�VLPXODWLRQ�WLPH��WKDW�
FDQ�EH�WUHDWHG�DV�D�VLQJOH�ILOH�
IRU�SXUSRVHV�RI�GDWD�DFFHVV��
FRPSXWDWLRQ��DQG�YLVXDOL]DWLRQ

Ŷ 8VHU�QRWLILFDWLRQ�VHUYLFH
Ɣ 8VHUV�FDQ�FKRRVH�WR�EH�QRWLILHG�

ZKHQ�D�GDWD�VHW�KDV�EHHQ�
PRGLILHG /DUJH�DPRXQWV�RI�GDWD�PRYHPHQW�DQG�

PDQDJHPHQW�DUH�QHHGHG�IRU�WKH�FRPSOH[�
DQG�GLYHUVH�FOLPDWH�GDWD�FRPPXQLW\�



(6*)�VRIWZDUH�V\VWHP�LQWHJUDWHV�GDWD�IHGHUDWLRQ�VHUYLFHV
Ŷ 1HW&')�&OLPDWH�DQG�)RUHFDVW��&)��0HWDGDWD�

&RQYHQWLRQ�
Ɣ �/LE&)�
Ɣ 0RVDLF

Ŷ &OLPDWH�0RGHO�2XWSXW�5HZULWHU����&025����
Ŷ 5HJULGHUV��*5,'63(&��6&5,3��	�(60)
Ŷ 3XEOLVKLQJ
Ŷ 6HDUFK�	�'LVFRYHU\
Ŷ 5HSOLFDWLRQ�DQG�7UDQVSRUW

Ɣ *ULG)73��23H1'$3��'0/��*OREXV�2QOLQH��IWS��
%H670DQ��+366�

Ɣ 1HWZRUNV
Ŷ 'DWD�5HIHUHQFH�6\QWD[��'56�
Ŷ &RPPRQ�,QIRUPDWLRQ�0RGHO��&,0�
Ŷ 4XDOLW\�&RQWURO

Ɣ 4&�/HYHO����4&�/HYHO����4&�/HYHO����'LJLWDO�
2EMHFW�,GHQWLILHUV��'2,V�

Ŷ :HEVLWHV�DQG�:HE�3RUWDO�'HYHORSPHQW
Ɣ 'DWD��0HWDGDWD��-RXUQDO�3XEOLFDWLRQ�$SSOLFDWLRQ

Ŷ 1RWLILFDWLRQV��0RQLWRULQJ��0HWULFV
Ŷ 6HFXULW\
Ŷ 3URGXFW�6HUYLFHV

Ɣ /LYH�$FFHVV�6HUYHU��89�&'$7



&URVV�FXWWLQJ�,VVXH��8SFRPLQJ�7HFKQRORJ\�
'LVUXSWLRQV�UHODWHG�WR�%LJ�'DWD�DQG�+3&

Ƚ 6ROLG�VWDWH�PHPRU\�ZLOO�VFDOH�ZLWK�0RRUH·V�ODZ�DQG�SURYLGH�
KLJKHU�SHUIRUPLQJ���ORZHU�HQHUJ\�VWRUDJH�OD\HU�WKDQ�GLVN
ż :LOO�VXSSRUW�QHZ�DUFKLWHFWXUDO�RSWLRQV�IRU�GDWD�LQWHQVLYH�

FRPSXWLQJ

Ƚ 6WDFNHG�PHPRU\�ZLOO�GUDPDWLFDOO\�LPSURYH�SHUIRUPDQFH�
DQG�HQHUJ\�XWLOL]DWLRQ
ż :LOO�VXSSRUW�QHZ�DOJRULWKPLF�SDUDGLJPV�IRU�PRYLQJ�

FRPSXWLQJ�WR�PHPRU\

Ƚ 6LOLFRQ�SKRWRQLFV�ZLOO�VLJQLILFDQWO\�LQFUHDVH�EDQGZLGWK�DQG�
UHGXFH�SRZHU�QHHGHG�WR�FRQQHFW�WR�RSWLFDO�QHWZRUNV



&URVV�FXWWLQJ�LVVXH��IURP�6FLHQWLILF�
9LVXDOL]DWLRQ�WR�,QIRUPDWLRQ�9LVXDOL]DWLRQ



8QLYHUVLW\�RI�8WDK �

Ŷ 1RQ�SUHPL[HG�'16�
FRPEXVWLRQ��-��&KHQ��61/����
$QDO\VLV�RI�WKH�WLPH�HYROXWLRQ�
RI�H[WLQFWLRQ�DQG�UHLJQLWLRQ�
UHJLRQV�IRU�WKH�GHVLJQ
RI�EHWWHU�IXHOV

7RSRORJLFDO�$QDO\VLV�RI�0DVVLYH�&RPEXVWLRQ�6LPXODWLRQV



,PSDFW�RI�'DWD�&DSDELOLW\�DQG�8QFHUWDLQW\�
4XDQWLILFDWLRQ�RQ�3UHGLFWLYH�6FLHQFH



&URVV�FXWWLQJ�LVVXH��VRIWZDUH�FKDOOHQJHV�
UHODWHG�WR�GDWD�LQWHQVLYH�VFLHQFH

Ƚ +XPDQ�FRVW�ZLOO�EH�D�PDMRU�ERWWOHQHFN�
ż 6FLHQFH�FRGHV�QHHG�WR�EH�GHYHORSHG�DQG�XQGHUVWRRG�E\�

ODUJH�QXPEHUV�RI�GHYHORSHUV��DQG�PDLQWDLQHG�IRU�a����
\HDUV��VR�IUHTXHQW�UHZULWHV�IRU�QHZ�GDWD�SODWIRUPV�DUH�
QRW�DQ�RSWLRQ

Ƚ 'DWD�UHGXFWLRQ�DQG�DQDO\WLFV�FRGHV�DUH�RIWHQ�EUDQFK�
LQWHQVLYH�DQG�GR�QRW�PDNH�JRRG�XVH�RI�*38V�RU�6,0'�YHFWRU�
SDUDOOHOLVP
ż 1HHG�SUR[\�DSSV�IRU�WKHVH�FRGHV
ż 7KHVH�FRGHV�ZLOO�DOVR�UXQ�LQWR�VHYHUH�PHPRU\�FRQVWUDLQWV�

RQ�IXWXUH�H[WUHPH�VFDOH�SODWIRUPV
Ƚ 8VH�RI�SDUDOOHO�,�2�IUDPHZRUNV�UHTXLUHV�VLJQLILFDQW�H[SHUWLVH

ż 6WDWH�RI�WKH�DUW�QRZ�XVHV�D���SKDVH�GDWD�WUDQVIHU�PRGHO



2XWOLQH

����2XU�FKDUJH

����'DWD�FKDOOHQJHV�LQ�2IILFH�RI�6FLHQFH
V�PLVVLRQ

����1H[W�VWHSV



7LPHOLQH

3DVW
Ƚ 3DQHO�IRUPHG�����6HSWHPEHU�����
Ƚ .LFN�RII�WHOHFRQ�����6HSWHPEHU���������
Ƚ $GGLWLRQDO�WHOHFRQV�WR�GDWH��������������������������

�������������������
Ƚ $OO�GD\��YLUWXDO��PHHWLQJ�������
3UHVHQW
Ƚ ,QWHULP�XSGDWH�WR�$6&$&�������
)XWXUH
Ƚ $GGLWLRQDO�LQIRUPDWLRQ�JDWKHULQJ���1RY�'HF�����
Ƚ 6WDUW�RI�UHSRUW�ZULWLQJ��-DQXDU\�����
Ƚ 'UDIW�UHSRUW�IRU�IHHGEDFN�IURP�$6&$&��)HEUXDU\�����
Ƚ )LQDO�UHSRUW��0DUFK�����



1H[W�6WHSV

Ƚ $GGLWLRQDO�LQIRUPDWLRQ�JDWKHULQJ
ż $GGLWLRQDO�VFLHQWLILF�GRPDLQV�DQG�VFHQDULRV�H�J��

Ŷ 1H[W�*HQHUDWLRQ�/LJKW�6RXUFHV
Ŷ %LRORJ\�6FLHQWLILF�*UDQG�&KDOOHQJH�:RUNVKRS
Ŷ $6&5�%(6�'DWD�:RUNVKRS

ż 6XSHUFRPSXWHU�FHQWHU�FRVWV�UHTXLUHPHQWV�IRU�VWRUDJH�
ż &XUUHQW�$6&5�LQYHVWPHQWV�UHODWHG�WR�%LJ�'DWD�DQG�

([DVFDOH
Ƚ ,QLWLDO�GUDIW�RI�UHSRUW
Ƚ 'LVFXVVLRQ�RI�IHHGEDFN�RQ�UHSRUW
Ƚ )LQDO�UHSRUW



&RQFOXVLRQV

Ƚ 0DQ\�UHVHDUFK�DFWLYLWLHV�LQ�WKH�2IILFH�RI�6FLHQFH�DUH�RU�
DUH�EHFRPLQJ�GDWD�LQWHQVLYH

Ƚ 1DWXUDO�LQWHUSOD\�EHWZHHQ�H[DVFDOH�FRPSXWLQJ�DQG�
GDWD�LQWHQVLYH�FRPSXWLQJ
ż 6\QHUJ\�DPRQJ�UHTXLUHPHQWV�H�J���PLQLPL]LQJ�GDWD�

PRYHPHQW
ż 'DWD�LQWHQVLW\�LV�FKDQJLQJ�WKH�QDWXUH�RI�H[DVFDOH�

DSSOLFDWLRQV�H�J���LQ�VLWX�DQDO\WLFV
ż &URVV�FXWWLQJ�FRQFHUQV��WHFKQRORJ\�URDGPDSV��

YLVXDOL]DWLRQ�FKDOOHQJHV��VRIWZDUH�FKDOOHQJHV
Ƚ 2SSRUWXQLW\�WR�PDNH�UHVHDUFK�LQYHVWPHQWV�WKDW�

SRVLWLYHO\�LPSDFW�ERWK�GDWD�LQWHQVLYH�VFLHQFH�JRDOV�DQG�
H[DVFDOH�FRPSXWLQJ�JRDOV


