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The promise of the data economy

2 hitpsy/digital-strategy.ec.europa.eu/en/policies/st data

Home | Poll Activities | News | Library | Funding | Calendar | Consult:

Home > Policies > AEurapean strategy for data
A European Strategy for data

The strategy for data focuses on putting people first in developing technology,
and defending and promoting European values and rights in the digital world.

Data is an essential resource for economic growth, competitiveness, innovation, job creation and
societal progress in general

The European strategy for data aims at creating a single market for data that will ensure Europe’s
global cc it and data so\ gnty. Common European data spaces will ensure that more
data becomes available for use in the economy and society, while keeping the companies and
individuals who generate the data in control

Data driven applications will benefit citizens and businesses in many ways. They can D ata c re a te S S h a ri n g d ata

« improve health care

« create safer and cleaner transport systems va I u e c reate S m o re

« generate new products and services

« reduce the costs of public services va I u e

= improve sustainability and energy efficiency

The Commission has proposed a Regulation on European data governance as part of its data
strategy. This new Regulation will play a vital role in ensuring the EU’s leadership in the global data
economy.

On 23 February 2022, the Commision proposed a Regulation on harmonised rules on fair access to
and use of data (Data Act). The Data Act is a key pillar of the European strategy for data. Its main
objective is to make Europe a leader in the data economy by harnessing the potential of the ever-
increasing amount of industrial data, in order to benefit the European economy and society.

To further ensure the EU’s leadership in the global data economy the European strategy for data
intends to:

« adopt legislative measures on data governance, access and reuse. For example, for
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Reusing data to support innovation

Open data market size

Efficiency gains

« €184.45 billion open data market size in 2019

« €199.51 - €334.20 billion open data market size
dj] forecast for 2025

Open data employment

+ 109 million open data employees in 2019

= 112 - 1.97 million open data employees
forecast for 2025

Open data potential persector

ed from high impact and high

se

ligh impact:

EUROPEAN
Far details on calculations and assumptions see carresponding sections. DATA PORTAL

Cost savings

Saving lives, e.g. 54 - 202 thousand lives saved by
faster emergency response

Saving time, e.g. 27 million hours saved in public
transport

Saving the environment, e.g. 5.8 Mtoe* saved by
reducing household energy consumption

Improving language services with open data, e.q.
by increasing machine translation

+ Saving healthcare costs, e.g. €312 - €400 thousand
due to faster first aid by bystanders

« Saving labour costs, e.g. €13.7 - €20 billion by
reducing time spent in traffic

+ Saving costs on energy bills, e.g. €79.6 billion due to
more solar energy production

+ Saving public sector costs, e.g. €1.1 billion by lower
translation costs

Open data in organisations

* Million tonnes of oil equivalent EUROPEAN
For details on calculations and assumptions see corresponding sections DATA PORTAL
1 d
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value creation in Europe. Etude pour le European Data Portal. 2020



What is reusable data?

* Data reusers raise data quality as a major obstacle
e Ex. Etalab survey 2020:

* Issues on freshness
* Insufficient or inaccurate documentation FAIR Principles

GO FAIR is committed to making data and

° I ssues on d ata Set un iq ueness services findable, accessible, interoperable and

reusable (FAIR).

O Findable: Metadata and data should be
7 easy to find for both humans and
computers.

Accessible: The exact conditions under
& which the data is accessible should be

provided in such a way that humans and

machines can understand them.

Interoperable: The (meta)data should

& be based on standardized vocabularies,
ontologies, thesauri etc. so that it
integrates with existing applications or
waorkflows.

f’) Reusable: Metadata and data should be
L SN well-described so that they can be
replicated and/or combined in different

N research settings.
ENDORSE Dpata quality as a risk m;%

https://www.go-fair.org/wp-content/uploads/2020/02/GO_FAIR_Flyer_Update19022020-1.pdf



How can we measure data

quality?

e Multiple frameworks and dimensions .

Metadata, data and
information quality

Activity Types Sources of IQ Taxonomy Reference Bases
Problems
AccuracyrValidity
Cohasivaness
Complexity ] Culture Language
Rapresentation Semantic Consistancy = | Norms Conventions
Currency iy 2
Naturalrass
Pracision/Completeness
Intrinsic
Representational
| = Activity System
Decontextualizi m;num Pracision/Complateness Context
Complaxity =
Chnnm Naturainess. m
Informativeness/Redundancy = m
Relevance 2
Semantic Consistancy 2
Structural Consiatency
Stability Volaulty Acthties Actons
Goats Rclas Genrms
to Infnrmanion Security ity
e Bemt Praciica Guides
Norma.
Frauuunu Relational cm-

te Underlying

___1____L__i__J

Stvilia, B., Gasser, L., Twidale, M. B., & Smith, L. C. (2007). A framework for information quality
assessment. Journal of the American society for information science and technology, 58(12), 1720-
1733
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TABELE1 The Six Dimensions of Data Quality

Relevaice

The relsvanes of statistical informstion reflects the degves to which it
mests the real nesds of clisnts It iz concemed with whether the availsblie
information sheds light on the issues of most importance fo wsers.
‘upon the varying
balance the

Assessing relevance is 3 subjective marer dapendent
n2eds of users. The NSQ's challenge s to weigh and

conflicting needs of different users to produce a program that goes as far
as possible in satisfying the most important neads and users within gfven

resource Comstraints.

Accuracy

The aecuracy of statistice] information is the degree o1
information correctly describes the phenomens it was d
measure. Tt is ususlly characterized in tams of amor in @
estimates and is raditionally decampased inmo biss (=1
wariance {rando error) components. Tt zuay also be das
of the major sources of error that potentially cause inacc
coverage, sampling, nonrasponsa, respotse).

Timsitness

The dhmslinsss of statistical information refers to the del
reference poirt (or the and of the reference period) to vl
information pertsis, mmumuumumm
available Itis typically involved in 2 trade-off azainst
mlinees of boation vll mfivence s releverice,

The ilis jon refers to the ¢

canbe Dbmnuimmel\m ‘Thus inchudes the easa w
existence of

costof the information may slso be an sipect of arcessi
users.

Interprematiliy

The insrpretabilyofsstisticel infomtion relects e
¥ to i

utilize it appropristely. This mﬂummmmﬂh cover
cancepts, varizbles and clasifications used, the mathod
collection, and indicstions of the accuracy of the statisth

Coherence

The eoharence of statistical information reflects the dez
can be successfully brought together with other statistic:
within a broad anslytic framework and over time. The u
concepts, classifications and targst populstions promote
mthodology ecross surveys. C
¥ imply full menerical 3

Accessibility

European data portal/JoinUp

Accuracy: is the data correctly representing the real-world entity or event?
Consistency: Is the data not containing contradictions?
Availability: Can the data be accessed now and over time?

Completeness: Does the data include all data items representing the entity
or event?

Conformance: Is the data following accepted standards?
Credibility: Is the data based on trustworthy sources?
Processability: Is the data machine-readable?

Relevance : Does the data include an appropriate amount of data?

Timeliness: Is the data representing the actual situation and is it published
soon enough?

Linked data

Representation

?ﬂmmy)

Intrinsic

Conciseness

Completeness

<]

Zaveri, A., Rula, A., Maurino, A., Pietrobon, R., Lehmann, J., & Auer, S. (2016). Quality assessment for linked data: A survey. Semantic
Web, 7(1), 63-93.



A study in 2020 by DAMA NL found 127
guality dimensions

Nr | Dimensions of data qualif

Classification

Source

"ENDORSE

https://www.dama-nl.org/wp-content/uploads/2020/09/DDQ-Di

f-Data-Quality-R

h-Paper-version-1.2-d.d.-3-Sept-2020.pdf

Validity Core dimension DAMA-UK 81 | Traceability Inherent/System 150 25012
1 Ease of operation 2013 dependant
2 Reproducibility Value DAMA-UK 82. | Understandability L‘;’;’::a“/lfymm 150 25012
3. | Granularity - __ - 2013 83._| Ability to represent null values Repr Redman 1996
4 Retention period - Accessibility Pragmatic English 1999 84. | Accordance with format (of the physical Repr Redman 1996
5. | Accessibility €DDQ 2019 Accuracy. English 1999 instance
Accuracy to a surrogate source Inherent English 1999 85. | Accuracy Data values Redman 1996
6. Accuracy €DDQ 2019 C Fval Inh English 1999 A _
7. C €DDQ 2019 (of values) nherent nglis] 86. | Appropriatene: Repr Redman 1996
p Q 2 (of redundant or distributed data) | Inherent English 1999 87. | Clarity Content Redman 1996
8. Consistency €DDQ 2019 Contextual clarity Pragmatic English 1999 88. | C Data values Redman 1996
9. | currency CDDQ 2019 Database integrity English 1999 89. | C Data values Redman 1996
10. | Integrity €DDQ 2019 Definition conformance (see metadata Inherent English 1999 90. | Currency Data values Redman 1996
11. | Lineage €DDQ 2019 91. | Efficient use (of storage) Repr Redman 1996
12. | Precision €DDQ 2019 Entity integrity - gn ish }332 92. [ Flexibility Reaction to change | Redman 199
13. | Representation €DDQ 2019 Fact Pr:a;::i;c E:§ ioh 1999 Zi' iﬁﬁit S::;?S‘Il:)tryl E::: i 'ﬁi man 1332
14. Tin?eﬁness €DDQ 2019 Flexibility English 1999 95. | Granularity (of attributes) Level of detail Redman 1996
15. | Validity €DDQ 2019 Non-dupli Inherent English 1999 9. i C iti Redman 1996
16. | Coverage Daas 2010 Precision Inherent English 1999 97. | Identify-ability C Redman 1996
17. | Likability Daas 2010 Stability English 1999 Zg- interfrfe;!ﬂ_i]ty Eepnl et .'1 l;e man izg:
18. | Accuracy DAMA 2017 | 54. | Timeliness Pragmatic English 1999 .| Level of detail evel of detail edman
i i 100. C iti Redman 1996
19. | Completeness DAMA 2017 Pragmatic English 1999 L2 e
; ity Inherent English 1999 101. | Obtainability Content Redman 1996
20. | Consistency DAMA 2017 J 102. | Portability Redman 1996
— Accessibility Eurostat 2015
21. | Currency (of data) Timeliness DAMA 2017 [ Accuracy Eurostat 2015 103. | Precision (of attribute domains) Level of detail Redman 1996
22. | Integrity or Coherence DAMA 2017 [59. | Clarity Eurostat 2015 104. (minimum necessary) C iti Redman 1996
23. | Latency Timeliness DAMA 2017 Coherence Eurostat 2015 105. | Relevance Content Redman 1996
24. | Reasonability DAMA 2017 Comparability Eurostat 2015 12: S ‘;eam"" to change llie man ;232
25. | Timeliness DAMA 2017 c i Eurostat 2015 ope e eoman
% ; DAMA 2017 < Eurostat 2015 108, sEnéaT]uc consistency (of the components of the | View consistency Redman 1996
- ™ model
27. | Validity DAMA 2017 Punctualty Eurostat 2015 109. | Structural consistency (of attributes across View consistency Redman 1996
28. | Volatility Timeli DAMA 2017 R ovan ‘é“m:t gg}g entity types)
29. | Accuracy Core dimension DAMA-UK T?m‘i"‘"{:y E::g:mt 2015 110. | Access ZEIC“"‘W ACCeSSi:i}“Y Wang 1996
111. | Accessibility Accessibility Wang 1996
- - 2018 Accessibility Inherent/System 150 25012 112. | Accuracy Intrinsic Wang 1996
30. | Completeness Core dimension DAMA-UK dependant 113 - (of amount of data) Contextaal Wang 1996
A Inherent 150 25012 -] Appr niexia
i contid giﬁx UK As:‘i’l;fiﬁty s;s::nn 150 25012 114. | Believability Intrinsic Wang 1996
. onfridence - N nal
c Inherent 1S0 25012 115. | Comp - Contextual _ Wang 1996
2013 116. | (of repr ) Wang 1996
- - - Compliance Tnherent/System 150 25012 -
32. | Consistency Core dimension DAMA-UK dependant 117. | Cost-effectiveness Wang 1996
2013 Confidentiality Inherent/System 150 25012 118. | Ease of i Wang 1996
ol - dependant 119. | Interpretability Wang 1996
33. | Flextbility 23 I;A UK Consistency Inherent 150 25012 120. | Objectivity Intrinsic Wang 1996
35 | Tome Coredi . S AMATR Credibility Inherent 150 25012 121. | Relevancy Contextual Wang 1996
.| Timeliness ore dimension 3 Currentness Inherent 150 25012 122. | Repr i i Wang 1996
2013 Efficiency Inherent/System 1S0 25012 123. Intrinsic Wang 1996
35. | Uniqueness Core dimension DAMA-UK _ dependant 124. | Timeliness Contextual Wang 1996
2013 Portability ‘55;5‘9": D 150 25012 125. | Traceability Wang 1996
36. | Usability DAMA-UK Precision v 150 25012 126. | Value-added Contextual Wang 1996
2013 Recoverability System 1S0 25012 127. | Variety Wang 1996




A few examples of data reuse

and the data quality issues they raised
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A distributed digital library
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Metadata aggregation

€IC Search Portal

& europeana HOME COLLECTIONS STORIES FOR PROFESSIO

data.europa.eu - The official portal for European data

Home Datasets Documentation > Publications data.europa academy  News & events Contactus

Home > Datasets

Discover Europe’s digital cultural heritage

Search, save and share art, books, films and music p— n
atase v
from thousands of cultural institutions Filter by

Publisher ® Datasets found (1598 611) Sortby: | Relovance n

Datasets

Select
Formats Geo'DAE — National Defibrillators Base
(GooIDA is the national databaso of oxtomal automated dofriators (DAFS) Isted n Franco. Barey 11 10
items Seloct

ciizens sunvive a cardiac arrest because they have not benefited at the right time of a person's ntervention

Catalogues @

Soot n B W rime overede o

Categories ©

UK Public Procurement Notices - March 2023
Select ' This dataset contains Find a Tender notices for March Each file contains the notices published for that

date in XML format. XML schemas are available from the Find a Tender website

Keywords ©

. [ rwarom §
elect !
9 dma aovuk
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Agregate and share: Low cost, low touch

o
=)

-
w =
L e _
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Decontextualized data

® By using the
collection
description we
|:> could create a full
match on 17% of
multi-term
searches

As Colonel of the Rough
Riders, 1898.

https://hollis.harvard.edu/primo- . .

explore/fulldisplay?docid=HVD_VIAolvgroup12088&context=L&vid=HVD2&search_scope=everything&tab=everything&lang=en_US Foulonneau, M" Cole,. T’. W., Habing, T. G., & Shreeyes, 5. L. (2005): Using
collection descriptions to enhance an aggregation of harvested item-level
metadata. Proceedings of the 5th ACM/IEEE-CS Joint Conference on
Digital Libraries, 2005. JCDL'05, (pp. 32 —41).

‘Wendler, Robin. The Eye of the Beholder: Challenges of Image Description and Access at Harvard. In Hillmann, Diane I. and Westbrooks, Elaine L., eds.,
Metadata in Practice. American Library Association, Chicago, IL, 2004, 51-69.
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<« C @ O B htpsyf

europeana.euff/search?page=18wiew=list&query=unknown

INTERNET ARCHIVE

Track from Damien Rice Live at Orpheum Theatre on 2006-12-08

[ ]
- Disc 1: 01: Intro/Happy Birthday to Damien [01:17] 02: Delicate [05:14] 03: Womian Like A Man [04:29] 04: 9 Crimes Gj ))
[06:15] 05: Me, My Yoke + 1 [06:51] 06: Slow* > [02:19] 07: Rootless Tree [04:32] 08: Cannonball [04:56] 09: The Anim...

@ IN COPYRIGHT [)SOUND @ SAUVEGARDER % MENTION JAIME

INTERNET ARCHIVE
Track from Damien Rice Live at Orpheum Theatre on 2006-12-08
Disc 1: 01: Intro/Happy Birthday to Damien [01:17] 02: Delicate [05:14] 03: Woman Like A Man [04:29] 04: 9 Crimes [:E] )
<d¢. xming="hitp:/fwww.openarchives. ong/OAL/2 Ooai_de™> <dc xming="hitp:/wwrw.openarchives.ong/OALZ Woai_de™> [06:15] 05: Me, My Yoke + 1 [06:51] 06: Slow™* > [02:19] 07: Rootless Tree [04:32] 08: Cannonball [04:56] 09: The Anim...
<identifice>http /iname.umdl umich odu/IC-KDIMG-X- <identifice=hitp /hame nmdl umich edu/IC-KDIMG-X-
BEN7481-UND-0002 UND-001-UND- BENT7481-UND-0003-UND-001-UND-
00000470TBEN7481_0002 001 00000470</identifier> 00000035TBBN7481 0003 001 00000035<fidentificr> @ INCOPYRIGHT D SOUND  © SAUVEGARDER @ MENTION JAIME
American <publisher>Knight's American Mechmical
Dictionery</publishe> Dictionary</publisher>
<foma>jpeg</fbmat> <format>jpeg</mat>
<gights> be frecly md displayed. <rights>These pages may be freely scarched and displayed. INTERNET ARCHIVE
in
prist cr electonically, Plesse 20 to prist oc electonically, Plese go o Track from Damien Rice Live at Orpheum Theatre on 2006-12-08
[Merwrwr.umdlumich. edw/ orwrwumdlumich edw/
M formcee M o more Disc 1: 01: Intro/Happy Birthday to Damien [01:17] 02: Delicate [05:14] 03: Woman Like A Man [04:29] 04: 9 Crimes cﬂ ))
<tifle> As <tifle> As [06:15] 05: Me, My Yoke + | [06:51] 06: Slow* > [02:19] 07: Rootless Tree [04:32] 08: Cannonball [04:56] 09: The Anim...
<heimageitype> <tseimageciype>
<guhieg>Industrial arts, Dictionaries, Mechanical <subiedt> @ IN COPYRIGHT [)SOUND @ SAUVEGARDER % MENTION JAIME
enginecring, Technology, . L
:  Ametican mechanical dictionary : ; American mechanical dictionary :
being 2 description of tools, instruments, being a desctiption of; tools, instraments,
engineering : of : general and engineering of : geneml
vocsbulary : and digest of mechanical; vocsbulary : and digest of mochmical;
appliances in science and the arts; 3 v., 75 leaves of plates; appliances in science and the aris; 3 v., 75 leaves of plates;
Tiustrated with upwards of five thousand Tustrated with upwasds of five thousand
engravings</subject> engravings.</subject>
Zovcate>Knigh, Bdwand Heary<lcveator> Zoowator>Kaight, Bdswand Heory<feveator> ¢ Paris autrement - Balades dans les B Tabeav Paris autrement - Balades dans les 8 Tebeav
<soise><laource> <soume><laource> . : . Cart ) ’ . Cart
> <t arrondissements périphériques - POl @ arrondissements périphériques - @ Care
[Za) Images & Export
Balades insolites au cceur des 12, 13 et 14éme X Export Parcours 28 API

arrondissements - Jeu de données présentant des parcours 5 API
et des points d'intéréts sur les trésors cachés de ces
arrondissements.

Balades insolites au cceur des 12, 13 et 14éme
arrondissements - Jeu de données présentant des parcours
et des points d'intéréts sur les trésors cachés de ces
arrondissements.

Modifié 30 octobre 2019 08:50
Producteur Eweam de TAtiractivité et de IEmploi - Ville de Modifie 30 octobre 2019 0848
aris
Producteur  Direction de IAttractivié et de IEmploi - Ville de
Licence Open Database License (ODbL) o P
Mots clés tourisme, balade Licence Open Database License (ODbL)
Données 187 éléments ;
Mots clés tourisme, balade
Données 12 éléments

https://www.data.gouv.fr

e For 2.8% of collections, every time a query matched an

item of the collection, it matched all of them
"ENDORSE Fornn M. 07 i ey

& management, 43(3), 740-751.



Standardization: Data does not always

conform to expectations

DC Date

September 29-0Octoher 28, 51 AD; 1970

second half of IXth century AD; 1978
Rebuilt 1984

Possibly Vth/VIth century AD; 1935
Planted 1985

n/a

n.d.

Mid lind century AD; 1973
Jul-51

circa 900 AD

ca. 701 BC

Begun 14th century

184-7

1839

18-7

August 23, 2000

between 1827 and 183

VIIth/IXth century AD 7 (TC);1965
Vth-Vith century AD (McNamee); IVth
century AD (Cribiore): 1982

"ENDORSE

XVIII Dynasty

Winter 2003

era of redevelopment

various

2002-00

1980, refurbished 1997

China: Neolithic Period (5000 BCE-ca 1600
BCE)?

19691968

21. Nouemb. Anno, 1564.

And finisshed on the euen of thanunciagion
of our said bilissid Lady falling on the
wednesday the xxJij daye of Marche. in the
xix yeer of Kyng Edwarde the fourthe
[1479]]

19193

xxxx Oct xx

Various

1938-05-38

1963 to 1953

[not after 1579]

163[57]

Dimension (width | Descriptive
x height) name
48x48 very small
64x64 Small
96x96 Medium

128x128 Large
144x144 extra large
160x160 super large
192x192 ridiculous
large

Jens Finke's reference sizes for

thumbnails

41




Data completeness and usability for specific

user tasks

% of Total % of total Average

repositories  No.ofrecords times  records  Average clement Mode

Dublin using elementat  containing  element  containing tmesused  length (in Frequency
least once element used element per record Mode in %

Title 1000 124304 133,108 303 11 399 1 758
Creator 875 78402 84,820 507 11 215 o 493
Subject 9338 112875 304,661 79 27 1104 2 371
Description 813 73298 153,088 474 21 104.1 ] 526
Publisher 750 94,791 114,305 612 12 385 1 509
Contributor 625 10,158 16.813 66 17 470 o 934
Date 813 66514 7175 430 12 109 o 57.0
Type 813 118419 124853 765 11 66 1 25
Format 363 107,381 111,647 694 10 83 1 66.6
Identifier 1000 154,113 205,719 996 13 844 1 735
Source 500 23012 29537 149 13 683 o 85.1
Language 750 85201 85397 550 10 33 1 549
Relation 438 48356 80.629 312 17 956 ] 688
Coverage 375 9.136 12,103 39 13 210 o 941
Rights 625 63,433 68,228 410 11 1517 0 39.0

Stvilia, B., Gasser, L., & Twidale, M. B. (2007). Metadata quality probl in fed d
collections. In Challenges of Managing Information Quality in Service Organizations (pp.
154-186). IGI Global.

"ENDORSE
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europeana.eu/en/search?page= 1 &viey

Qeuropeana HOME COLLECTIONS STORIES FOR PROFESSIONALS LOG IN/JOIN

6,343RESULTS FOR  emile zola €@ = g8 (8 Filter results

THEME

Select a theme

TYPE OF MEDIA

daiquery=emile zola B 1y + @ o

Q

Select types of media

Text (5,855)

Image (471)

Video (9)

sound (8)

LANGUAGE

Afold Mouret abbé vétke




Assess and show impact based on user tasks

User tasks
° Flnd

o |dentify
o Select

e Obtain

o Explore

(FRSAD and FRBR)

"ENDORSE

Datasets

Filter by

Publisher @

‘ Search Datasets v n

Datasets found (1 598 611) Sort by:

Select n

Formats @

Select n
Filter

~

[ csv 257 709

1 wms 209 923

[ wrs 125711

[] JsoN 106 077

[ HTML 80528

v

< >
Catalogues @

Geo'DAE — National Defibrillators Base

Geo'DAE is the national database of external automated defibrillators (DAES), listed in France. Barely 1in 10
citizens survive a cardiac arrest because they have not benefited at the right time of a person’s infervention. ...

I I Plateforme ouverte des données publiques frangaises

UK Public Procurement Notices - March 2023

This dataset contains Find a Tender notices for March 2023. Each file contains the notices published for that
date in XML format. XML schemas are available from the Find a Tender website

UNKNOWN

sy
SES data govuk

Charging stations FROTH Network

Froth is a publicly available network of EVRIs deployed and operated by IZIVIA on behalf of small and
medium-sized businesses and communities. Charging points are accessible with an IZIVIA pass, a...



Educational test items generation

"ENDORSE



Assessment item generation

Stem
variables -
Auxiliary
B information
he appsamesgr ko aton of A - ——r— / Semantic Wabs
. A #4 and i Al : P
options —= /" .\ 2 o sty
P @
. X

¥
4
F
rd
b
Ny

it M. (2012). G i ducational items from linked open data: The

Foulonneau, M., Ras, E. (2013). Assessment Item Generation, the way forward. International Computer Assisted A (CAA) C h UK case of DBpedia. In Extended Semantic Web Conference (pp. 16-27). Springer, Berlin.
Adapted from Gierl, M. J., & Haladyna, T. M. (Eds.). (2012). Automatic item generation: Theory and practice. Routledge. New York Heidelberg ' ’ ’ ’ ’
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Risks on datasets interdependencies

<?xml version="1.0" encoding="UTF-8" standalone="no" AbOUt: LUXLbOUrg

- =zassessmentltem xmins="http://www.imsglobal.org/ AnEntity of Type: musicien, from Named Graph: http://dbpedia.org, within Data Space: dbpedia.org
instance" adaptive="false" identifier="choice" timeD¢ Luxemburg est une ville du comté de Kewaunee dans le Wisconsin. Sa population était de 2 515 habitants en 2010
xsi:schemalocation="http:/ /www.imsglobal.org/x
- «<responseDeclaration baseType="identifier" cardinalit

- <correctResponses
zvalue =0ption2 </value= Property Value
</correctResponse> dbo:PopulatedPlace/area + 2584.808134115328
</responseDeclaration= « 25864

- «<outcomeDeclaration baseType="integer" cardinality=:
- =defaultValue=>
<value>0</value=
</defaultvalue =
</outcomeDeclaration=
- <itemBody >
- <p=

<img alt="flag" height="20" src="http:/ fupload.wikimedia.org/wikipedia/commeons/dfda/Flag_of_Luxembourg.svg™\>
</p=

- =choicelnteraction maxChoices="1" responseldentifier="RESPONSE" shuffle="false"=

<prompt>Which country is represented by this flag ?</prompt=

<simpleChoice identifier="Optiem0™=Bulgaria </simplethajce =

<simpleChoice identifier="0Option1">Azerbaijan</simpleChdice >

<simpleChoice identifier=\Qption2">Luxembourg</simpleChoice>

«/choicelnteractionz
=/itemBody =
<responseProcessing template="http:/ /www.imsglobal.org/question/qti_v2p0/rptemplates/match_correct" /=
</assessmentitem:

dbo:PopulatedPlace/populationDensity ~ » 242.0
» 232.7423811693864

. 6 O ut Of 3 0 m i S S i n I i n kS Foulonneau, M. (2012). Generating educational assessment items from linked open data: The
g case of DBpedia. In Extended Semantic Web Conference (pp. 16-27). Springer, Berlin,
"ENDORSE e



Lexical consistency

Who succeeded to .... ?

e Charles VIl the Victorious
e Charles 09 Of France
e Louis VIl

"ENDORSE



Risks on data accuracy

(' ¢ dbpedia.org/data/ Lc uis_XIII_of France.rdf

<dbpprop:mother rdf: resource="http:/fdbpiedia.org/resourceMarie_de'_Medici"b
<dbpprop:name xml:lang="en">XIII, Loui$<fdbpprop:name>

<dbpprop:name xml:lang="en">The Three Musketeers</dbpprop:name>
<dbpprop:name xml:lang="en">Louis XIII§</dbpprop:name>

"ENDORSE



Data accuracy and the challenge of semantic
data modelling

| €& 0 dbpedia.org/data/Rape

— <rdf:Description rdf:about="http://dbpefdia.org/resource/Rape">
"""""""""" i't‘ﬂft'fyﬁé'i‘ﬂf&'t‘éSbﬁi‘ééé“http':ﬁuﬁibél;'@ifglﬁﬁib’élffé/Ai]ihéﬁthﬁdiﬁdﬁ“iS'"""""'""'"'""
<rdf:type rdf:resource="http://dbpedia.org/ontology/Disease"/>

"ENDORSE



Quality indicators and thresholds to assess
usability

Based on quality issues in source data, what is the risk
generating a “good” item?

Graph Which part of the statements are accurate?
NELL 74%
YAGO 95%

Brumes et pluies
O fins d'automne, hivers, printemps trempés de boue,

Endormeuses saiZons ! je vous aime et vous loue

A. Carlson, J. Betteridge, B. Kisiel, B. Settles, E. R. Hruschka Jr, and T. M. Mitchell,
“Toward an architecture for never-ending language learning,” in AAAI, 2010

D'envelopper ainsi Non coeur et mon cerveau
’ENDORSE D'un linceul va poreux et d'un vague tombeau. F.-e. M. Suchanek, G. Kasneci, and G. Weikum, “YAGO: A core of semantic knowledge,”

in WWW, pp. 697-706, 2007



A guestion-answering system

"ENDORSE



Answering factual questions

What is the
capital of

Mozambique?

>ENDORSE Data quality as a risk



Multiple sources — multiple risks

Closed
structured
data

Open
structured
data

Unstructured
data

"ENDORSE

Distribution principale >

Baoa

Welcome to Wikidata
s i 102,130 902 ot fams it anyone can et
on« Project Cht - Commondy Portl - Help

Découvrir

be both more accurate and more resilient.

At the first FEVER workshop, we report

the performance of 23 teams that
participated in the first challenge. The

top four finishers allowed us to create
versions of their systems that we could
host online, so that participants in the
second FEVER challenge could attack
them at will

Since the first workshop, however,
another 39 teams have submitted fact
verification systems trained on FEVER
data, pushin
64% up t
also submitted

top FEVER score from

hree of those teams

ble versions of their

Original RE} Instance:
Bullittis a movie directed by Phillip D’ Antoni

called Bullitt.

Adversari
Bullitt is not a movie directed by Phillip
D Antoni

SUPPORTED Instance:

Evidence:
Bullittis a 1968 Ame;
y Peter Yates

an action thriller film
nd produced by Philip

D’ Antoni

https:;

WWW.amazon.sci blo;

fe data-set-what-doesnt-kill-it-will-make-it-stronger

city
Loy,
7 @
Leonardo
da Vinc
B0t

https://aws.amazon.com/fr/neptune/knowledge-graphs-on-aws/

e How do | know what’s

true?



How many sources agree?

https://obamawhitehouse.archives.gov/sites/default/fles/rss_viewer/birth-certificate-long-form. paf

>ENDORSE Data quality as a risk
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Data source quality is a moving target

-

e
=
il

=
-

(1S

hility Degree
=

S

]
=
L]

I .

2

Source Reliability Degree
Source Reliability Degree

W0 40 % 5 T} [} s W15 2 3 W
Timestamp Timestamp Timestanp

(a) Weather (b) Stock (c) Flight

b

=
=
2l
==
b
-]
=

Li, Yaliang, et al. "On the discovery of evolving truth." Proceedings of the 21th acm sigkdd international conference on knowledge discovery and data mining. 2015.
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Consistency with prior knowledge

* Rules:

* a person cannot manage a company if
they are dead

* a horse cannot fly

. ° ‘Table 7: Top 20 male professions in FB3M relative to Table 8: "l?op 20 female pmfess?ons in FB3M relative
a a . female using ComplEx embeddings to male using ComplEx embeddings

Profession Score Crmate Crom Profession Score Cyem. Cmate
/m/0513 018 160 g gravure idol 0.210 62 0
dercotive® 0.163 27 b fitness professional 0184 24 12
trumpeter 0.161 346 6 Nude Glamour Model  0.177 511 1 https://www.europeana.eu/en/item/03919/public_mistral_jocond
E??v%iel:eirn vestigator g. {gg ?g g mwg"l 8};; ﬂ g e fr ACTION_CHERCHER_FIELD I _REF_VALUE_1_50030
assn. football manager gﬁg% 387 3 socialite, olet sl 1l 026886

rombonist A art model .157
session musician 0.130 184 7 Key Hair Stylist 0.157 43 11
sailor 0119 429 23 jewellery designer  0.154 39
Eod‘)irlgu?jrd g} 17 52% 3% fashion model 0.153 508 32

andleader S 0.152 185 20
assn. football player 0.115 13321 227 g\l;;:-ﬂmdel 0.151 95 9
samurai 0.114 26 0 iris
music director 0114 643 29 Memoir I B
mastering engineer 0.111 33 1 in- irl 0.146 55 0
clergy oro7 I8 4 Gialeét coach 0143 14 8
baseball umpire 0.107 88 0 Prosttaa e -
rabbi 0105 180 5 Tostitute 0.140 63 0
Mafioso 0103 60 0 flight attendant 0.137 34 3
statistician 0103 205 3 ballet dancer 0135 237 104

Cheerleader 0.133 20 1

Fisher, J., Palfrey, D., Christodoulopoulos, C., & Mittal, A. (2019). Measuring social bias in knowledge graph embeddings. arXiv preprint arXiv:1912.02761.
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Labelling, annotating and fixing data manually

* Humans are not perfect

>ENDORSE Data quality as a risk



The risk of getting it wrong

wired.com/2016/03/fault-microsofts-teen-ai-turned-jerk/

O B nttps

KCHANNEL BUSINESS CULTURE GEAR TDEAS SCIENCE SECURITY

It's Your Fault Microsoft's Teen Al Turned Into Such a Jerk

As the incident with Microsoft's Al chat bot shows, if we want Al to be better, we need to be better ourselves.

https://www.wired.com/2016/03/fault-microsofts-teen-ai-turned-jerk /

>ENDORSE Data quality as a risk



What's the truth?

Who is the president of North Korea?

& CCBY-SA3.0 https://commons.wikimedia.org/wiki/File:Mansudae_Grand_Monument_08.JPG

>END()RSE Data quality as a risk



Anti-money laundering

"ENDORSE



Finding connections

LINKED COUNIRIES:
Ireland
SEARCH IN;

opencorporate HaRDEN LiMITED

ame
Harden Limited

CONNECTIONS:

WOODSIDE, DUBLIN 4

SEAMUS PHILIP FITZPATRICK

=
3
%
‘?;3.:“
SHREWSBURY ROAD, DUBLIN 4
Category Category
@ Officer & Officer
# hcoress
M Qf:ny EdgeType .
Linkurious and Neo4j
Entity (2)
Role From To Incorporation Status Data From
HARDEN CAPITAL LIMITED Judicial - M 1. Malta - Paradise Papers

HARDEN CAPITAL LIMITED Director - 03-MAY-2013  Malta - Paradise Papers

HARDEN CAPITAL LIMITED Legal

- M, 1 Malta - Paradise Papers
Harden Limited Shareholder

- 12-JAN-2009 Malta - Paradise Papers

https://offshoreleaks.icij.org/nodes/56101617

>ENDORSE Data quality as a risk



Finding company structure

Colin Bartlett

|

BBC IMPORTS LIMITED
]

"ENDORSE

https://register.openownership.org/

Seamus Philip Fitzpatrick
[ |

}

NUTRIUS UK TOPCO LIMITED
2=

}

NUTRIUS UK HOLDCO LIMITED

NUTRIUS UK MIDCO LIMITED
==

\

NUTRIUS UK BIDCO LIMITED

==
e

7

CORE ASSETS GROUP LIMITED

S

,ﬂ\



Entity resolution to establish connections

Is this the same person?

Is this the same company?

IM2D » 504 631 227 00015 = .
DURAND Jean-Michel TR RCS PARIS [ i
Siége social
POLE POSITION 791 407 091 00010 — .
Durand Jean-Michel ?go%%EPEEIESIEUR LE ESIINEE RCS PARIS 4! Al
Siege social =
https://data.inpi.fr/
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Some issues due to international data
collection

o Transliteration
o Multiple names
« Uneven variability of

evgeny A 4languages v

patronyms e

m Wikipedia, the free encyclopedia
° °
G e O ra I C O C a t I O n S Yevgeni, Yevgeny, Yevgenii or Yevgeniy (Russian: Esrenuii), also transliterated as Evgeni, Evgeny, Evgenii, Evgeniy or Evgenij is the
. Russian form of the masculine given name Eugene. People with the name include:

n a m e S C h a n g e htps:fen.wikipedia org/wikiYevgeny
o Geopolitical changes

"ENDORSE



Completeness issues

coverage

Name Name

Date of birth

Occupation
Address
Nationality

depth

Sparse data makes it difficult to answer:

‘is this the same person?’
'ENDORSE



Assess a risk on
data freshness

“Experts say 2 percent of records in a
customer file become obsolete in one month
because customers die, divorce, marry, and
move.”

Eckerson, W. W. (2002). Data quality and the bottom line: Achieving business success through a commitment to high
quality data. The Data Warehousing Institute, 1-36.

https://data.inpi.fi/entreprises/450516737?q=wimi#450516737

o Therisk of data
obsolescence

"ENDORSE

Identite

Deénomination
SCI WIMI

SIREN (siége)
450516 737

N° de gestion
2003000300

Début d'activite
12/09/2005

Durée de la personne morale
99 ans

Date de cloture
31 Décembre

epresentants

Pour plus d'informations sur les représentants, viNillez vous connecter

Nom. Prénom(s)
LAMBERT Remi. Robert. Paul
(Gérant, Associé indéfiniment responsable)

Nom, Prénom(s)
COCHONNEAU William, Louis, Marcel
gcié indéfiniment responsable)

Etablissements

Type d'établissement
Siége et principal

Début d'activite
12/09/2003

Origine du fonds
Création

Forme juridique
Société civile

Activité principale

Acquisition, administration, gestion par location ou
autrement de tous immeubles et plus spécialement.
acquisition sur la commune de Vic-Fezensac d'une grange
avec terrain attenant. le tout sis chemin de I'Abattoir.

Capital socia

1600.00 €

Adresse du siége
chemin de |'Abattoir 52190 Vic-Fezensac FRANCE

Département du siége
32

Date de naissance (mm/aaaa)
06/1966

Date de naissance (mm/asaa)
04/1956

Type d'exploitation
Exploitation directe

Actwvité

Acquisition, administration, gestion par location ou autrement de tous
immeubles et plus spécialement, acquisition sur la commune de Vic-Fezensac
d’une grange avec 1errain attenant, le tout sis chemin de I'Abattoir.

Adresse

chemin de ['Abattoir 32190 Vic-Fezensac FRANCE




Exploration of the UK company registry

ith.

UK Companies House

&




Exploration of the UK company registry

g N ; register

Search for a company or officer “

Advanced company search

MINISTRY OF FINANCE OF SAUDI
ARABIA LTD

Company number 10625481

M Follow this company | File for this company

Overview Filing history People More

Registered office address
27 0ld Gloucester Street, London, United Kingdom, WCIN 3AX

Company status

Active

Company type Incorporated on
Private limited Company 17 February 2017

"ENDORSE



Some financial data on the company

MINISTRY OF FINANCE OF SAUDI ARABIA LTD Registered Number 10625481

Balance Sheet as at 28 February 2022

2022 2021
£ £
Called up share capital not paid 1000000000 1000000000
Net assets 1000000000 1000000000
Issued share capital
10000000 Ordinary Shares of £ 100 each 1000000000 1000000000
Total Shareholder funds 1000000000 1000000000
STATEMENTS

https://find-and-updat pany-information.service.gov.uk pany/10625481/filing-history

"ENDORSE



Business associates

Find and update compan

Companies House does not verify the accuracy of the information filed

Signin / Register

Search for a company or officer

Advanced company search

ARABIA LTD

Company number 10625481

Follow this company | File for this company

Overview Filing history People More

Registered office address
27 Old Gloucester Street, London, United Kingdom, WCIN 3AX

Company status

Active

Company type
Private limited Company

MINISTRY OF FINANCE OF SAUDI

Incorporated on
17 February 2017



Indirect connections to other companies and
business associates

Aavancea company searcn

BANQUE DU CANADA LTD MINISTRY OF FINANCE OF THE STATE
Company number 12342074 OF QATAR LTD

Overview Filing histcm Dannla Mara

BANQUE CANTONALE DE GENEVE LTD SR S

Officers Persons wit  Company number 09931624
— Registered office address

Follow this company | File for this company 27 Old Gloucester Street, London, United Kingdom, WCIN 3AX

Filter officers

l:‘ Current officers

Balance Sheet as at 28 December 2021

Overview  Filinghistory ~ People  More
Registered office address 2 02 l 2020
27 Old Gloucester Street, London, WCIN 3AX
Company status £ £
Active Called up share capital not paid 1000000000 1000000000
Company type Incorp Net assets 1000000000 1000000000
Private limited Company 29 De¢ TRSII e d Rh are ¢ ﬂpl tﬂ]
10000000 Ordinary Shares of £ 100 each 1000000000 1000000000
Total Shareholder funds 1000000000 1000000000

’ENDORSE ATDRATNTC



Data collection method

1s://www.theguardian.com/business/2022/nov/08/companies-house-is-dysfunctional-and-facilitating-mps-told

nail @) YouTube @) Maps @) Gartic Phone - Lejeu.. @) Jouez & notre Escape ... @ Gartic Phone - Le jeu.. @) owauni.

Find and update company i

Q—ompanies House does not verify the accuracy of the information %lie;

Search for a company or officer

Companies House is dysfunctional and
facilitating fraud, MPs told

Less verification for someone to set up fraudulent shell firm than
to borrow a library book, risk managers say

Advanced company search

UKCH LIMITED

Company number 10115452

Follow this company | File for this company

O Anti-fraud bosses at NatWest and HSBC have criticised the online register of UK-based
companies. Photograph: Dominic Lipinski/PA

The anti-fraud leader at the trade body UK Finance has said the government
needs to fix the “dysfunctional” Companies House because it is helping to

facilitate business fraud.
-



ata input interfaces and honest(?) mistakes

ELLI FINANCE (UK) PLC ELLI GROUP (UK) LIMITED

Company number 08094161 Company number 08092763

Follow this company | File for this company Follow this company | File for this company

EUi Finance (Uk) Plc

Overview Filing history People Charges Insolvency More Correspondence address
C/0 Alvarez & Marsal Europe LIp, Suite 3 Regency House, 91 Western Road, Brighton, United Kingdom, BN1
2NW
Officers Persons with significant control
Notified on Ceased on
6 April 2016 30 April 2019
1 active person with significant control / 0 active statements
Governing law Legal form
United Kingdom (England And Wales) Public Limited Company
Eli Group (Uk) Limited
Place registered Registration number
Correspondence address Companies House 08094161

Norcliffe House, Station Road, Wilmslow, United Kingdom, SK9 1BU

Incorporated in
Enaland And Wales

"ENDORSE



Lack of data standardizations makes
connections difficult

London Laundromat: Police seize £2 million
profits of Italian mafia gang held in British
banks

Overview Filing history People More

® 29 Chichele Road, London, United Kingdom, NW?2

Registered offi
3AN 729 Chichele Road, London, NW2 3AN

e Office 2092, No.1, Fore Street, London, England, C°m:awstatus
Active
EC2Y 5EJ
e 20-22, Wenlock Road, London, England, N1 7GU Company type Incorporated on
° Private limited Company 14 October 2010

"ENDORSE

https://www.standard.co.uk/news/crime/ps2million-mafia-cash-laundered-in-london-is-seized-by-police-a4506351.html



Aim for excellence but build services that
are resilient to imperfections

"ENDORSE



Represent data

s[5 [ [T

Data has multiple roles ~ = gy
Provide access in a new context M .,,w |

= Qeuropeana

256 RESULTSFOR _ josephine baker @

Train model

7306

Validate own data
Offres pro ) m

Training set Test set
10, : — % : 10 d . IMM@ DATA
Saronno - award to orphans. ] R
[— - . B Ml = e ((rmerpor v ] =2
5 94390, Paray-Vieille-Poste, Essonne, France

Sans Amour

Societyfor historical sound recordings

Milan - Josephine Baker at mother's

Luce Insttute

Josephine Baker at the Mother's Day

Luce Insttute

Validate algorithm
performance

MovieLens 25M Dataset

MovieLens 25M movie ratings. Stable benchmark dataset. 25 million ratings and one million tag applications applied to
62,000 movies by 162,000 users. Includes tag genome data with 15 million relevance scores across 1,129 tags.

Released 1212019

+ README.txt
- ml-25m.zip (size: 250 MB, checksum)

Permalink: https://grouplens.org/datasets/movielens/25m/

MovieLens Tag Genome Dataset 2021

10.5 milon computd tag-moverelevanc scoresfrom a pol of 1,084 tags appliet0 9,734 moies. Released
12021, Tis dataset s conains nput necossary o generate the tag genome using bath the origna process (Vg ot +

al. 2012) and a more recent improvement (Kotkov et al. 2021)

« genome_2021_readme.txt
- genome_2021.7ip (size: 1.8GB)

Permalink 9 9

"ENDORSE

94320, Thiais, Vol-de-Marne, France

94350, Vilers-sur-Marne, Vol-de-Marne, France

. b . .
L . 94380, Bonneuil-sur-Marne, Val-de-Marne, France
L] =5 —‘/ 94300, Vincennes, Val-de-Marne, France
v . e
0 ‘ ‘ ‘ 10 ) ) ) A hi A
2 -1 0 1 2 22 -1 0 1 it )
Skbkekas, CC BY 3.0 <https://creativecommons.org/licenses/by/3.0>, via Wikimedia Commons
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Data quality as fitness for use or fitness for
purpose

* A multiplicity of reuse contexts
* The data has a multiplicity of roles

=) not all are well known in open environments

>END()RSE Data quality as a risk



Quality is a construction

$ T besoin &'une bonne

donnée toute simple... (a ne devrait pas
vous demander trop

de bravail..

- I need good data, it’s very
simple

... that should not require a

lot of work | i
.. or does it? / R o NN |
Valas " ="My
8! L.c!_- l i
A el 5 I -

Dufil
g dinferapérabiife

pll
1'4 El! l.! t_m_w‘ :

a‘bfvsmmmr Ministére de la Transition écologique et de la Cohésion des territoires
o Ministére de la Transition €nergétique

g

https://www.ecologie.gouv.fr/sites/default/files/Principes_generaux_qualite_des_donnees MTE_MTECT _1-1.pdf I I | ustrat i on Et | enne Ap p ert
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Distribute
Share

Assess quality
Store
Aggregate in a
database

Fix, standardize
Measure

® Explainit



Show impact

Most of the data is not bad in its original environment

A Home man FINANCE caLeBRmTY
<« C @ QO 8 https: uropeana.eu/fr/search?pag list&query=unknown
INTERNET ARCHIVE vahoo' news ’ I Q Mal
Track from Damien Rice Live at Orpheum Theatre on 2006-12-08
News Cost of living crisis Yahoo Originals Quizzes TV + Celebrity Royals Crime Science & Tech Motoring Viral UK World
Disc 1: 01: Intro/Happy Birthday to Damien [01:17] 02: Delicate [05:14] 03: Woman Like A Man [04:29] 04: 9 Crimes. )) —
[06:15] 05: Me, My Yoke + 1 [06:51] 06: Slow* > [02:19] 07: Rootless Tree [04:32] 08: Cannonball [04:56] 09: The Anim...
news EESN
@ IN COPYRIGHT [)SOUND @ SAUVEGARDER ® MENTION JAIME sy IR | st e

Coronavirus: Boris Johnson unable to say how many people weren't traced due to
16,000 missed cases

INTERNET ARCHIVE
Track from Damien Rice Live at Orpheum Theatre on 2006-12-08
Disc 1: 01: Intro/Happy Birthday to Damien [01:17] 02: Delicate [05:14] 03: Woman Like A Man [04:29] 04: 9 Crimes CE] ))

[06:15] 05: Me, My Yoke + | [06:51] 06: Slow* > [02:19] 07: Rootless Tree [04:32] 08: Cannonball [04:56] 09: The Anim...

@ IN COPYRIGHT [)SOUND @ SAUVEGARDER # MENTION JAIME

INTERNET ARCHIVE
Track from Damien Rice Live at Orpheum Theatre on 2006-12-08
Disc 1: 01: Intro/Happy Birthday to Damien [01:17] 02: Delicate [05:14] 03: Woman Like A Man [04:29] 04: 9 Crimes Oj ))

[06:15] 05: Me, My Yoke + | [06:51] 06: Slow* > [02:19] 07: Rootless Tree [04:32] 08: Cannonball [04:56] 09: The Anim...

@ IN COPYRIGHT [JSOUND @ SAUVEGARDER W MENTION JAIME
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Acknowledge excellence is a target

* But
understand
the risks

* To some extent
it is possible to
account for
imperfection
and work
around it

"ENDORSE
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Aroyo, L., Lease, M., Paritosh, P., & Schackermann, M. (2022). Data excellence for Al: why should you care?. Interactions, 29(2), 66-69.




Quality, excellence and perfectionism

“Osborn employs the concept of perfectionism to describe a
hyper-emphasis on exactitude and precision-in this case,
quality gone awry by being taken to an extreme.”

Thomas, Sarah E. "Quality in bibliographic control." (1996).
https://www.ideals.illinois.edu/items/7998/bitstreams, /27643 /stream
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