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WORKSHOP ON

Use of big data and AI in fighting corruption and
misuse of public funds - good practice, ways

forward and how to integrate new technology
into contemporary control framework

organized by the Policy Department on Budgetary Affairs
for

the Committee on Budgetary Control

Tuesday, 23 February 2021
13:45-15:45

European Parliament, Brussels
Virtual meeting

DRAFT WORKSHOP PROGRAMME

Opening remarks and Introduction

13:45 -13:50 Ms Monika HOHLMEIER, MEP
Chair Committee on Budgetary Control

13:50 - 13.55 Mr Mikulas PEKSA, MEP
Rapporteur, MEP Greens

* * *
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Presentations

13:55 -14:05 Vítezslav Titl,
Assistant professor of law & economics at Utrecht University, affili-
ated researcher at KU Leuven, specialised in big data in fraud preven-
tion, especially concerning the monitoring of public procurement.

14:05 -14:15 Mihály Fazekas,
Assistant professor at the Central European University, director &
founder of Government Transparency Institute.

* * *
Questions and answers

14:15-14:40 Questions & answers

* * *
Presentations

14:40 -14:50 Beatriz Sanz Redrado,
Director for Anti-Fraud Knowledge Centre, and
Rita di Prospero,
Head of Unit for intelligence and Operational Analysis (OLAF)

14:50 -15:00 Petr Suchý
Lead developer at Hlídač Státu

15:00 -15:10 Willem Pieter De Groen,
Senior researcher and head of unit at CEPS

* * *
Questions and answers

15:10 - 15:35 Questions & answers

* * *
Conclusions and Closing remarks

15:35 -15:40 Mr Mikulas PEKSA, MEP,
Rapporteur, Greens

15:40 - 15:45 Ms Monika HOHLMEIER, MEP
Chair Committee on Budgetary Control
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Policy Department for Budgetary Affairs
Author: Camille Marie Ligia SIMOES

Directorate-General for Internal Policies
PE 689.929 - February 2021 EN

Big data technologies and Artificial Intelli-
gence (AI)

Introduction

The quantity of numerical information (“data”) is growing in parallel with the digitalisation of our
social and economic activities. The ever-growing quantity of data has bought about the term big
data, which refers to high-volume, high-velocity and high-variety information assets1 that are too
large and complex to be effectively stored or processed with traditional methods.2 Together with
the amount of data, the methods to process it have been evolving, supported by the growth in
computing capacity, resulting in changing requirements for data storage and archiving. The avail-
able data, the technological advances and the new methods also enabled the field of artificial in-
telligence (AI) and machine learning (ML) to materialise.

Big data is considered to be the “new oil”3 of AI. The main advantage of using AI/ML is that it can
pore through vast quantities of data in a short time, and can enable users to detect anomalies more
quickly and accurately, make predictions and/or find meaning in high volumes of data. For exam-
ple, ML-equipped network monitoring systems can correlate events and segment data to identify
unexpected situations and fix those that could jeopardize network performance, all before an out-
age occurs. Machine learning is predominant within the AI techniques. According to a World Intel-
lectual Property Organization (WIPO) study, 89% of all patent fillings are mentioning this AI tech-
nique and 40% percent of all AI-related patents are based on machine learning. Within machine
learning, the specific techniques currently revolutionising AI are deep learning and neural net-
works.4

1 Gartner IT Glossary definition. https://www.gartner.com/en/information-technology/glossary/big-data
2 EPRS Briefing : Artificial intelligence: How does it work, why does it matter, and what can we do about it?, European Parliament, EPRS, 2020,

https://www.europarl.europa.eu/thinktank/en/document.html?reference=EPRS_STU(2020)641547
3 Agrawal, A., Gans, J., & Goldfarb, A. (2018). Prediction machines: the simple economics of artificial intelligence. Boston, MA: Harvard Business

Press.
4 Technology Trends 2019 : Artificial Intelligence, WIPO study, 2019 https://www.wipo.int/edocs/pubdocs/en/wipo_pub_1055.pdf
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Definitions

Open data is data that anyone can access, use and share.5

Machine-readable data is information in a format that can be easily processed by a com-
puter without human intervention.6

Linked data is structured data, which is interlinked, with other records so it becomes more
useful through semantic queries.

There is no single definition of artificial intelligence, however, it can be broadly defined as
intelligence demonstrated by machines. It is the ability of computers and algorithms to per-
form tasks and solve complex problems that would normally require (or exceed) the natural
human intelligence, reasoning, and prediction power needed to adapt to changing circum-
stances7. Alternatively, it can be defined as the “the ability of machines to execute tasks
and solve problems in a human-way”.8 It also refers to a scientific discipline trying to give
the computer or the machine the capacity to “perceive, memorize, learn, reason and use a
language”9 as human beings, using algorithms to process data.

AI is composed of several technologies including:

 Algorithm is a sequence of computer instructions, typically to solve a class of prob-
lems or to perform a computation.10

 Data mining refers to the use of machine-learning algorithms to find faint patterns
of relationship between data elements in large, noisy, and messy data sets, which can
lead to actions to increase benefit in some form (diagnosis, profit, detection, etc.).11

 Artificial Neural Network (ANN) is a learning process inspired by the neural struc-
tures of the brain. The network is a connected framework of many functions (neu-
rons) working together to process multiple data inputs. The network is generally or-
ganized in successive layers of functions, each layer using the output of the previous
one as an input.12

 Fuzzy logic is a decision-making approach which is not based on the usual “true or
false” assessment, but rather on “degrees of truth” (where the “true” value ranges
between completely true and completely false).13

5 https://www.europeandataportal.eu/elearning/en/module1/#/id/co-01
6 Open Data Handbook, https://opendatahandbook.org/glossary/en/terms/machine-readable/
7 AI and Big Data in Entrepreuneurship, Martin Obschonka & David B. Audretsch, 2019, https://link.springer.com/arti-

cle/10.1007/s11187-019-00202-4
8 Yann LeCun, Professor and Founding Director of the New York University Center for Data Science and Director of artificial-intelli-

gence research at Facebook, https://www.franceculture.fr/emissions/linvite-des-matins/lintelligence-artificielle-nous-veut-elle-du-
bien

9 Jean Gabriel Ganascia, https://www.sciencesetavenir.fr/high-tech/intelligence-artificielle/jean-gabriel-ganascia-la-peur-de-l-intel-
ligence-artificielle-est-infondee_125861

10 "The Definitive Glossary of Higher Mathematical Jargon — Algorithm" Math Vault. August 1, 2019.
11 https://www.sciencedirect.com/topics/mathematics/data-mining
12 Technology Trends 2019 : Artificial Intelligence, WIPO study, 2019, https://www.wipo.int/edocs/pubdocs/en/wipo_pub_1055.pdf
13 Technology Trends 2019 : Artificial Intelligence, WIPO study, 2019, https://www.wipo.int/edocs/pubdocs/en/wipo_pub_1055.pdf
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 Expert Systems were among the first successful approach of AI. It is a computer sys-
tem emulating the decision-making ability of a human expert14 : knowledge are con-
verted into rules.

 Machine Learning (ML) is a technology developed with AI. It processes data to gen-
erate prediction. The application of ML includes for example automatic driving, im-
age and voice recognition15.

 Deep learning allows computational models that are composed of multiple pro-
cessing layers to learn representations of data with multiple levels of abstraction. It
discovers intricate structure in large data sets to indicate how a machine should
change its internal parameters16. The key aspect of deep learning is that layers of fea-
tures are not designed by human engineers, they are learned from data using a gen-
eral-purpose learning procedure.

Where is Europe in the race for AI?

Artificial Intelligence is “one of the most strategic technologies of the 21st century”17. Ac-
cording a study by  the WIPO, 26 of the top 30 AI patent applicant worldwide are companies,
while four are universities or public research organization. Leaders in AI patenting across
different AI-related areas are Japan, the United States and China. While Japan filed the first
AI patents, China has led the world in the number of first patent filings since 2014 followed
by the USA (Figure 1). Together, these three patent offices account for 78% of total patent
filings in this area of technology. 18

Figure 1 - Number of first fillings by patent office

China and U.S. are the patent offices which are most frequently chosen as offices of first filing, fol-
lowed by patent offices of Japan and South Korea.

Source : WIPO study

14 Jackson, Peter (1998). Introduction To Expert Systems (3 ed.)
15 https://www.bruegel.org/2020/02/the-dynamics-of-data-accumulation/
16 Nature Review, Deep learning Yann LeCun, Yoshua Bengio & Geoffrey Hinton, https://www.nature.com/articles/nature14539.pdf
17 Communication Artificial Intelligence for Europe, European Commission, April 2018, https://ec.europa.eu/digital-single-mar-

ket/en/news/communication-artificial-intelligence-europe
18 Technology Trends 2019 : Artificial Intelligence, WIPO study, 2019, https://www.wipo.int/edocs/pubdocs/en/wipo_pub_1055.pdf
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To remedy this situation, the President of the Commission Ursula von der Leyen proclaimed
in her Agenda for Europe, that AI is a priority that “will make the institution more agile and
flexible, as well as more transparent in the way it works.” To foster innovation and develop-
ment of AI, the European Commission published its Strategy on AI, announcing an increase
of investment in AI research and innovation by at least €20 billion from now until the end of
2020. The Member States also signed a Coordinated Plan on AI (2018) in which they agreed
to work together on the most important issues raised by AI, from ensuring Europe’s com-
petitiveness in the research and deployment of AI, to dealing with social, economic, ethical
and legal questions. Moreover, the EC has established a High-Level Expert Group on AI to
make recommendations on policy and investment, and set guidelines on the ethical devel-
opment of AI. More recently, the Commission published the White Paper19 on AI aiming to
promote AI development in the global economy, avoid national fragmentation and prepare
future legal framework. It provides suggestions for the harmonization of the European reg-
ulation and a global framework on AI, while investing in European companies.”

The applications of AI

The top fields in which AI technologies are employed are telecommunications, transport,
and life and medical sciences. In telecommunication, the main areas are computer net-
works and internet, radio and television, broadcasting, telephony, videoconferencing, and
Voice over Internet Protocol (VoIP). Transportation applications encompass aerospace and
avionics, autonomous vehicles, driver/vehicle recognition, transportation and traffic engi-
neering. In life and medical sciences, the main uses are in bioinformatics, biological engi-
neering, biomechanics, drug research, genetics and genomics, medical imaging, neurosci-
ence and neurorobotics, medical informatics, nutrition and food science, physiological pa-
rameter monitoring and public health.

Beside these fields, Big Data technologies and AI are also used in the field of finance,
amongst others in detecting fraud and money laundering. This is a field in which the EU
budgetary authorities could make use of these new technologies. Indeed, to tackle corrup-
tion and money-laundering, the Council have also made recommendation to consider IT
tools to improve existing monitoring systems20.

Although European monitoring systems and procedures have improved in recent years, the
number of actors potentially involved in the project implementation and the complexity of
some processes can lead to corruption and fraud21. Indeed, a study published in January
2021 by the European Parliament highlights the difficulties of finding information on the
ultimate beneficiaries of the European funds. They are partly caused by technical barriers
such as data fragmentation between national and regional reporting systems, the machine

19 White Paper on Artificial Intelligence - A European approach to excellence and trust, European Commission February 2020
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=COM:2020:65:FIN&qid=1522050991135&from=EN

20 Council Conclusions of 5 December 2019 on strategic priorities on anti-money laundering and countering the financing of
terrorism “invites the Commission to further explore actions to enhance the Union’s anti-money laundering and countering the
financing of terrorism framework, including by considering whether some aspects could be better addressed through a
regulation, and by exploring the opportunities and challenges in using technological innovation in combatting money laundering
and countering the financing of terrorism.”
https://data.consilium.europa.eu/doc/document/ST-14823-2019-INIT/en/pdf

21 Fraud and corruption in European structural and investment funds, OECD, 2019, https://www.oecd.org/gov/ethics/prevention-
fraud-corruption-european-funds.pdf
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readability and accessibility of data. They are also legal barriers, such as the limited infor-
mation required by the systems making it impossible to identify ultimate beneficiaries22.

Data-mining tools can indeed make monitoring system more efficient and able to detect
fraud and mismanagement of public funds. The European Commission already developed
ARACHNE, which is a risk scoring tool supporting managing authorities in their administra-
tive controls with predictive models detecting fraud for the European Social Fund (ESF) and
European Regional Development Fund (ERDF). It processes and analyses data of two million
beneficiaries and crosses it with information from external databases that contains infor-
mation on more than 210 million companies and 120 million people that are behind those
companies. Nevertheless, for the time being, ARACHNE is used by Member States on a vol-
untary basis and access to its contents is limited to the managing authorities administering
these funds.

The EU have also been developing a framework aimed to prevent money laundering and
counter  financing of terrorism (AML/CFT). In its 2019 communication23, the Commission ex-
presses the need for a high-quality and consistent supervision, and proposes conferring spe-
cific supervisory tasks to an EU body, interconnecting centralised bank account registries
and strengthening mechanism to coordinate and support the work of the Financial Intelli-
gence Units (FIUs)24. The Commission AML/CFT Action Plan states: “there would be merits in
building a more central capacity, based on IT tools, which should identify cross-border suspicious
transactions and facilitate the identification of trends.”

Conclusion

Artificial Intelligence has spread out through the global marketplace and has a huge poten-
tial to improve working tools. It enables computers to detect patterns among billions of
seemingly unrelated data points, improve forecasting, to share formatted data rapidly and
could power many more autonomous applications assisting the decision-making processes.
At the same time, concerns of abuse of personal data prompt the EU to understand Big Data
technologies in order to create a regulatory framework that ensures that data is processed
in a proper way while seizing the opportunity to improve monitoring and supervision sys-
tems in order to protect the EU's financial interests.

22 Largest 50 beneficiaries in each EU Member State of CAP and Cohesion Fund, European Parliament https://www.europarl.eu-
ropa.eu/meetdocs/2014_2019/plmrep/COMMITTEES/CONT/DV/2021/01-25/Study_Largest50Beneficiaries_EN.pdf

23 Communication from the Commission to the European Parliament and the Council: Towards better implementation o fthe EU’s
anti-money laundering and countering the financing of terrorism framework, 2019
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52019DC0360

24 Communication from the Commission, on an Action Plan for a comprehensive Union policy on preventing money laundering and
terrorist financing, 2020. https://ec.europa.eu/finance/docs/law/200507-anti-money-laundering-terrorism-financing-action-
plan_en.pdf

Disclaimer and copyright. The opinions expressed in this document are the sole responsibility of the authors and do not necessarily
represent the official position of the European Parliament. Reproduction and translation for non-commercial purposes are authorised,
provided the source is acknowledged and the European Parliament is given prior notice and sent a copy. © European Union, 2021.

Administrator responsible: Andras SCHWARCZ Editorial assistant:  Lyna PÄRT
Contact: Poldep-Budg@ep.europa.eu

This document is available on the internet at: www.europarl.europa.eu/supporting-analyses
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Vítezslav Titl

Assistant professor of law & economics at Utrecht
University, affiliated researcher at KU Leuven, specialised
in big data in fraud prevention, especially concerning the
monitoring of public procurement.

Vitezslav Titl is an Assistant Professor of Law & Economics Utrecht University School of
Economics. He is also a member of Utrecht University Centre for Public Procurement,
research/principal investigator of a Junior STAR grant at Charles University, and an affiliated
researcher at KU Leuven and Free University of Brussels. Vitezslav obtained his PhD in
economics from KU Leuven and during his doctoral studies held a visiting position at
Bocconi University and Princeton University.

The research interest of Vitezslav Titl comprises of public economics, economics of
corruption, public procurement markets and artificial intelligence. His research is funded by
various national and international organizations such as the Weiss Fund at Harvard
University, The Research Foundation – Flanders, and the Czech Science Foundation. He
published in leading economic journals such as European Economic Review. He presented
his research at top academic and policy-oriented institutions such as Bocconi University, The
European Commission, The Organisation for Economic Co-operation and Development
(OECD), The Parliament of the German-speaking Community of Belgium, and Princeton
University. In 2019, he was a runner-up of the Young Economist of the Year in the Czech
Republic and his academic articles were awarded prizes at the European Public Choice
Society and Public Choice meetings. Besides the pure academic articles, he also publishes
policy-oriented articles in Leuvense Economische Standpunten, IDEA CERGE-EI studies, and
VoxEU columns.

Employment
11/2020 – present - Utrecht University, the Netherlands
Assistant Professor of Law & Economics (tenure   track)
Affiliated Research at Utrecht University Center for Public Procurement
01/2021 – present - Charles University, the Czech Republic
Senior Researcher (part-time), Principal Investigator of a Junior STAR project.

Other Affiliation
1/2020 – present - KU Leuven, Belgium
Affiliated Researcher
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Education
11/2016 – 09/2020 - KU Leuven, Belgium
PhD in Economics

Professional Experience
10/2016 – 02/2017 - The European Parliament, Brussels, Belgium
Robert Schuman Stagiaire at the Directorate for Budgetary Affairs

Selected Grants
The Role of Institutional Factors and Information in Public Procurement
Markets, JUNIOR STAR Grant of the Czech Science Foundation, PI 2021-2025, (circa
227,000 EUR)
The Weiss Fund for Research in Development Economics, with Bruno Baranek and
Leon Musolff, Harvard University, CO-PI 2020 (10,000   USD)

Professional Membership
European Economic Society, Royal Economic Society
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Mihály Fazekas

Assistant professor at the Central European University,
director & founder of Government Transparency Institute.

Education
2007 MSc Economics, and MA Pedagogy at Corvinus University of Budapest,

Hungary
2009 Master of Public Policy, Hertie School of Governance, Berlin, Germany
2014 PhD in Political Sociology, University of Cambridge, Faculty of Human, Social,

and Political Science, Cambridge, UK

Work Experience
2009-2010 associate analyst in the fields of institutional analysis, labour market, and

education policy in the Evaluation and Audit Team of RAND Europe,
2012-2013 co-investigator in the project "Impact Assessments in Europe" (École

Nationale d'Administration and University College London)
2008-2017 consultant on several projects and reviews at the Organization for Economic

Co-operation and Development (OECD)
2014-2018 Scientific coordinator for the project DIGIWHIST (University of Cambridge): a

large scale, Horizon2020 funded research project on public procurement data
and corruption indicators across Europe and Caucasus

2010-2013 research fellow since 2013 Director Developing at Government Transparency
Institute and a new corruption risk measurement framework in public
procurement, legislation, and creating new indicators of collusive bidding

Since 2018 Assistant professor of public administration at Central European University –
School of Public Policy

Grants
 Scientific coordinator for DIGIWHIST: The Digital Whistleblower, an EU funded pro-

ject collecting procurement data and developing corruption indicators. Budget: 3
million EUR

 Co-principal investigator for a World Bank financed impact evaluation project look-
ing at the impact of the e-procurement system on corruption in Bangladesh.
Budget: 1 million USD

 Co-principal investigator for a DFID-funded research project looking at curbing cor-
ruption in development aid. Budget: 900,000 GBP
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 Lead researcher for ANTICORRP at Corvinus University of Budapest, EU financed
project assessing anticorruption policies in Europe. Budget: 300,000 EUR (of total
10.4 million EUR)

Selected policy impacts
 Estonian Ministry of Justice: It published its own calculations based on my data and

methodology to inform local elections and highlight corruption risks in municipal
administrations.

 European Investment Bank: It uses my data and indicators to target audits across
Europe.

 Italian Anticorruption Agency: It changed its data collection processes as a result of
my research pointing out systemic weaknesses.

 OECD-Sigma: It uses my indicators and data to benchmark EU accession countries
since 2017.

 World Bank Latin America and Caribbean group actively promotes my work inter-
nally in the Bank and to client countries such as Peru, Brazil, and Paraguay organis-
ing workshops and developing online analytics tools.
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Beatriz Sanz Redrado

Director for Anti-Fraud Knowledge Centre - CFE (Certified Fraud Examiner), CIA (Cer-
tified Internal Auditor), CRMA (Certification in Risk Management Assurance), DPAI
(Diplôme professionnel d’audit interne)

Ms Beatriz Sanz Redrado is Director at the European AntiFraud Office since 2012, first in
charge of Investigation Support and currently in charge of the General Affairs directorate as
well as acting Director for the Anti-Fraud Knowledge Centre. Previously she was Vice Presi-
dent Audit and Chief Audit Executive in large private companies operating internationally
in sectors varying from retail, defence, industry and financial services. Her responsibilities
included creating and reshaping the internal audit structures, leading fraud and security in-
vestigations as well as implementing best practices in Corporate Governance.

Well renowned speaker on antifraud, governance, risk management and internal audit top-
ics, Ms Sanz Redrado has been Chair of the Independent Advisory Oversight Committee
(IAOC) of UN's WIPO (World Intellectual Property Organisation), ViceChair of the United Na-
tions Joint Staff Pension board (UNJSPB) audit committee. Previously she has held various
governance responsibilities as director of the Board of directors in the Institute of Internal
Auditors’ (IIA) and of the European Institute of Fraud Auditors (EIFA) and was the first quali-
fied professional on the Audit, Accounting and Financial Ministerial Committee (CMACF) of
the French Ministry of Defence.
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Rita di Prospero

Head of Unit for intelligence and Operational Analysis (OLAF)

Dr Rita Di Prospero joined the European Commission in 2001. She is currently the Head of
OLAF’s Unit on ‘Intelligence and Operational Analysis’, a data driven service which offers ac-
curate, objective, sound and timely analysis to feed into OLAF investigations. The Unit also
develops and disseminates new knowledge to reinforce OLAF’s internal and external stake-
holders in the fight against fraud. Her previous functions in OLAF were of Head of Unit ‘In-
vestigation Workflow’, Deputy Head of the Investigation Unit ‘External Aid’ and of the Unit
‘Investigation Selection and Review’. Previously she worked for the Italian Customs Agency
Antifraud Service, as well as at International Relations Office as National Coordinator of the
EU Customs Cooperation Programme.

Dr Di Prospero has therefore an extensive experience in the antifraud investigation at na-
tional and international level, including leading an interethnic commission investigating
fraud carried out at governmental level in postwar Bosnia Herzegovina. Dr Di Prospero also
worked at the Directorate General for Migration and Home Affairs (DG HOME) where she
headed the Migration Information Hub from 2015 to 2017 with the responsibility of drafting
the ‘Integrate Situational Awareness and Analysis’ (ISAA) report within the EU ‘Integrated
Political Crisis Response’ (IPCR) arrangements mechanism, and at the Directorate General for
Taxation and Customs Union (DG TAXUD) where she worked at the conception of the New
Computerised Transit System (NCTS).

Graduated (cum laude) in Political Science at ‘La Sapienza’ University, she holds a Master in
Banking Legislation and Policy, and a PhD in Demography.
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Petr Suchý

Software developer and IT specialist

Education
2009 University of Pardubice Bachelor in computer sciences

Work Experience
2019 September - Present, Hlídač Státu, DevOps
Development   (.NET, C#), Datamining (MS-SQL, Elasticsearch) Docker
2017 December- 2019 August - Foxconn, Software architect,
DevOps, Microservice architecture, Docker, Kubernetes, Development C#
2015 - 2017 KBC ICT, IT Specialist
LifeCycle & configuration management, Reporting (MS-SQL, SCCM, SSRS), Scripting (Pow-
ershell, .NET)
2015 - 2017 ČSOB Pojišťovna, System analyst
Application manager, Bancassurance development (Oracle, PL/SQL) Datamining, Applica-
tion management, IBM BPM

Skills
 Development C#
 Databases (MS-SQL, Postgre, MongoDB, Elasticsearch)
 DevOps (Docker, Kubernetes, Gitlab, RabbitMQ)
 Teaching  (Docker, programming, microservices)

Projects
 https://www.hlidacstatu.cz/
 https://nasipolitici.cz/
 iGAS
 Orion
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Willem Pieter De Groen

Senior researcher and head of unit at CEPS

Willem Pieter de Groen is a Senior Research Fellow & Heading the Financial Markets and
Institutions Unit at the Centre for European Policy Studies (CEPS) in Brussels.

He has since joining CEPS in 2009 (co)-authored studies and coordinated projects on
financial services, taxation and digitalisation. Willem Pieter has further extensive experience
in conducting public policy evaluations (evaluations, impact assessments, cost-benefit
analyses), surveys, interviews and data analysis.

He holds a bachelor in Economics from Utrecht University master in Finance from VU
University in the Netherlands. Moreover, he is a visiting professor at the College of Europe.
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their parliamentary work. The content of the document is the sole responsibility of its authors and
should not be taken to represent an official position of the European Parliament.
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