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The Inevitable Introduction, because many people asked about my background

1994

Small Internet Startup

2000
Telecommunications 
Engineering Degree

2001

Business Consultant

2017
European Court of 
Auditors - ECALab

2007
European Court of 
Auditors – Service Mgr



Daily challenges when doing applied research

1 Many different internal customers -> very different expectations

2 Colleagues ask for cooperation at different phases of the Audit lifecycle

4 Compliance with existing Audit methodologies, habits and deadlines

5 Compliance with IT security processes and GDPR

3 Data availability and quality

6 Building solutions with heterogeneous “Lego blocks” 



Daily challenges when doing applied research

12 Colleagues ask for cooperation at different phases of the Audit lifecycle

Definition of 
Audit 

Questions
Request Data Receive Data

Clean-up Data Analysis
Visualisation 

and 
Discussion



Closing the Expectations Gap

Data Scientists

Auditors

• Test several solutions until the best one is 
chosen

• Develop prototypes
• Prepare ad-hoc analysis

• Refine Audit Questions
• Request help for data gathering and preparation
• Set-up analysis and verify results
• Derive Audit Findings



Case 1: Chemical, Biological, Radiological, Nuclear Centres Of Excellence (1/3)

Follow-up of a previous audit task

Can the EU’s Centres of Excellence initiative contribute effectively to mitigating 
chemical, biological, radiological and nuclear risks from outside the EU?

EEASCouncil EPStrategy

Management &
coordination

DG DEVCO

Implementing bodies
and contractors

JRC

Regional
secretariats

National
teams

CBRN MS 
contact points

MS agencies

Round tables

Governance team



Case 1: Chemical, Biological, Radiological, Nuclear Centres Of Excellence (2/3)

Creation of a Graph for Network Analysis

Secretariat

Country

Person 

Connection through hierarchy

Connection through project

Legenda

How «Person 3» is connected to 
«Person 7»? 
• Person 3 -> Saudi Arabia -> GCC -

> NAS -> Burkina Faso -> Person 7 
(through hierarchy)

• Person 3 -> Project 3 -> Person 7 
(through project)

How different is the Network in 
2017, compared to 2013?



Case 1: Chemical, Biological, Radiological, Nuclear Centres Of Excellence (3/3)

The Audit Task was already in an advanced phase, not possible to add info

Information required to 
complete the Network Model?

• List of projects and countries
• List of people involved in each 

project, with start and end date
• list of meetings with participants, 

place and date



Case 2: Analysis of a Survey, import data and apply statistical corrections (1/2)

The Python script acts as formal audit trail, we never modify the evidence doc!

Import and clean-up 
Excel file containing 

the results



Case 2: Analysis of a Survey, relations between two answers (2/2)

Sankey Diagrams with Python/Plotly

Yes, regularly

Yes, once

No, never

In depth knowledge

Good knowledge

I have heard of it

Never heard of it
Mouse over 

shows details!



Case 3: Large Datasets from EC Public Consultations (1/5)

Understanding the context, knowledge transfer to the Audit Team

Personal opinion

Orchestrated 

opinion

Mercenary 

opinion



Case 3: Trolls, difficulty “well-funded NLP expert” (2/5)

“Legit” IP addresses, similar concepts contributions, random timing

Botnet based on 

hacked PC and 

Internet of Things 

(IOT) objects

Contribution at 10:00 am

Similar concept 

contribution at 10:03 am

Random delay

Random delay

Similar concept 

contribution at 10:10 am



Case 3: Large Datasets from EC Public Consultations (3/5)

Python Pandas, Language Detection, EC neural machine translation

1 Imported around 4.500.000 individual contributions. Auditee 
was very happy to cooperate

Analysis on dates and times, looking for anomalies 2

3 Language detection, machine translation and text analysis of 
around 800.000 open answers



Case 3: Large Datasets from EC Public Consultations (4/5)

Date and Time analysis



Case 3: Large Datasets from EC Public Consultations (5/5)

Inappropriate speech detection in the most used 5 languages



Small break: how the ECALab looks like?

Fact sheet:

• “Startup” founded 
in early 2017

• 2.5 full time 
resources, plus 
Principal Manager

• Around 10 
collaborators

• External consultant 
just started

• Intern from Pisa 
starting from 
September

• 25 ~ 30 activities



Small break: the ECALab IT Infrastructure, visually

ECALab Infrastructure ECA Secured Environment



Case 4: Analysis of public impact / external scrutiny of EU agencies (1/5)

Sources: Twitter, Europe Media Monitor…

Aggregated Content

(text and time analysis)

Connections between users 

(network analysis)

https://www.google.com/imgres?imgurl=https://blog.malwarebytes.com/wp-content/uploads/2018/05/GDPR.jpg&imgrefurl=https://blog.malwarebytes.com/security-world/privacy-security-world/2018/05/gdpr-causes-a-flood-of-new-policies/&docid=c9eLG2mqxZ9V-M&tbnid=2yyMsQymzyiVEM:&vet=10ahUKEwik7Oup5JjjAhURRBUIHbr_DkIQMwhcKAIwAg..i&w=600&h=400&safe=active&bih=622&biw=1366&q=gdpr&ved=0ahUKEwik7Oup5JjjAhURRBUIHbr_DkIQMwhcKAIwAg&iact=mrc&uact=8
https://www.google.com/imgres?imgurl=https://blog.malwarebytes.com/wp-content/uploads/2018/05/GDPR.jpg&imgrefurl=https://blog.malwarebytes.com/security-world/privacy-security-world/2018/05/gdpr-causes-a-flood-of-new-policies/&docid=c9eLG2mqxZ9V-M&tbnid=2yyMsQymzyiVEM:&vet=10ahUKEwik7Oup5JjjAhURRBUIHbr_DkIQMwhcKAIwAg..i&w=600&h=400&safe=active&bih=622&biw=1366&q=gdpr&ved=0ahUKEwik7Oup5JjjAhURRBUIHbr_DkIQMwhcKAIwAg&iact=mrc&uact=8


Case 4: Analysis of public impact of EU agencies (2/5)

Social Media Analysis: time and language distribution

• Insight 1: what happened the 5/3? An event!
• Insight 2: an important part of the public 

conversation is in Spanish (EU-OSHA is based in 
Spain, so that makes sense)

https://www.google.com/imgres?imgurl=https://blog.malwarebytes.com/wp-content/uploads/2018/05/GDPR.jpg&imgrefurl=https://blog.malwarebytes.com/security-world/privacy-security-world/2018/05/gdpr-causes-a-flood-of-new-policies/&docid=c9eLG2mqxZ9V-M&tbnid=2yyMsQymzyiVEM:&vet=10ahUKEwik7Oup5JjjAhURRBUIHbr_DkIQMwhcKAIwAg..i&w=600&h=400&safe=active&bih=622&biw=1366&q=gdpr&ved=0ahUKEwik7Oup5JjjAhURRBUIHbr_DkIQMwhcKAIwAg&iact=mrc&uact=8
https://www.google.com/imgres?imgurl=https://blog.malwarebytes.com/wp-content/uploads/2018/05/GDPR.jpg&imgrefurl=https://blog.malwarebytes.com/security-world/privacy-security-world/2018/05/gdpr-causes-a-flood-of-new-policies/&docid=c9eLG2mqxZ9V-M&tbnid=2yyMsQymzyiVEM:&vet=10ahUKEwik7Oup5JjjAhURRBUIHbr_DkIQMwhcKAIwAg..i&w=600&h=400&safe=active&bih=622&biw=1366&q=gdpr&ved=0ahUKEwik7Oup5JjjAhURRBUIHbr_DkIQMwhcKAIwAg&iact=mrc&uact=8


Case 4: Analysis of public impact of EU agencies (3/5)

Social Media Analysis: Network Analysis

https://www.google.com/imgres?imgurl=https://blog.malwarebytes.com/wp-content/uploads/2018/05/GDPR.jpg&imgrefurl=https://blog.malwarebytes.com/security-world/privacy-security-world/2018/05/gdpr-causes-a-flood-of-new-policies/&docid=c9eLG2mqxZ9V-M&tbnid=2yyMsQymzyiVEM:&vet=10ahUKEwik7Oup5JjjAhURRBUIHbr_DkIQMwhcKAIwAg..i&w=600&h=400&safe=active&bih=622&biw=1366&q=gdpr&ved=0ahUKEwik7Oup5JjjAhURRBUIHbr_DkIQMwhcKAIwAg&iact=mrc&uact=8
https://www.google.com/imgres?imgurl=https://blog.malwarebytes.com/wp-content/uploads/2018/05/GDPR.jpg&imgrefurl=https://blog.malwarebytes.com/security-world/privacy-security-world/2018/05/gdpr-causes-a-flood-of-new-policies/&docid=c9eLG2mqxZ9V-M&tbnid=2yyMsQymzyiVEM:&vet=10ahUKEwik7Oup5JjjAhURRBUIHbr_DkIQMwhcKAIwAg..i&w=600&h=400&safe=active&bih=622&biw=1366&q=gdpr&ved=0ahUKEwik7Oup5JjjAhURRBUIHbr_DkIQMwhcKAIwAg&iact=mrc&uact=8


Case 4: Analysis of public impact of EU agencies (4/5)

Source: Europe Media Monitor

https://www.google.com/imgres?imgurl=https://blog.malwarebytes.com/wp-content/uploads/2018/05/GDPR.jpg&imgrefurl=https://blog.malwarebytes.com/security-world/privacy-security-world/2018/05/gdpr-causes-a-flood-of-new-policies/&docid=c9eLG2mqxZ9V-M&tbnid=2yyMsQymzyiVEM:&vet=10ahUKEwik7Oup5JjjAhURRBUIHbr_DkIQMwhcKAIwAg..i&w=600&h=400&safe=active&bih=622&biw=1366&q=gdpr&ved=0ahUKEwik7Oup5JjjAhURRBUIHbr_DkIQMwhcKAIwAg&iact=mrc&uact=8
https://www.google.com/imgres?imgurl=https://blog.malwarebytes.com/wp-content/uploads/2018/05/GDPR.jpg&imgrefurl=https://blog.malwarebytes.com/security-world/privacy-security-world/2018/05/gdpr-causes-a-flood-of-new-policies/&docid=c9eLG2mqxZ9V-M&tbnid=2yyMsQymzyiVEM:&vet=10ahUKEwik7Oup5JjjAhURRBUIHbr_DkIQMwhcKAIwAg..i&w=600&h=400&safe=active&bih=622&biw=1366&q=gdpr&ved=0ahUKEwik7Oup5JjjAhURRBUIHbr_DkIQMwhcKAIwAg&iact=mrc&uact=8


Case 4: Analysis of public impact of EU agencies (5/5)

Sentiment Analysis of an European Parliament Discharge Report

# Paragraph NLTK/Vader IBM Watson AI cloud service

neg neu pos com tone sentiment emotions

1

Notes that, with regard to one comment made in the 

Court's 2012 report regarding the education 

contribution, which was marked as "ongoing" in the 

Court’s 2013 and 2014 reports, corrective actions were 

taken by the Authority and contracts were signed with 

26 schools attended by children of members of staff, 

and negotiations with further 4 schools are ongoing;

0 0,977 0,023 0,0772 [{'score': 0.752665, 

'tone_id': 'confident', 

'tone_name': 'Confident'}, 

{'score': 0.747663, 

'tone_id': 'analytical', 

'tone_name': 'Analytical'}]

{'score': 0, 'label': 

'neutral'}

{'sadness': 0.163275, 

'joy': 0.023784, 'fear': 

0.076716, 'disgust': 

0.235633, 'anger': 

0.170385}

2

Acknowledges that the budget monitoring efforts during 

the financial year 2016 resulted in a budget 

implementation rate of 96,76 %, representing a 

decrease of 2,58 % compared to 2015, and that the 

rate of execution of payment appropriations was

88,67 %, representing a decrease of 1,03 %; 

acknowledges from the Authority that this continued 

high rate of execution is due to good budget planning 

and monitoring;

0 0,935 0,065 0,4939 [{'score': 0.944233, 

'tone_id': 'analytical', 

'tone_name': 'Analytical'}]

{'score': -0.602495, 

'label': 'negative'}

{'sadness': 0.182305, 

'joy': 0.211506, 'fear': 

0.037336, 'disgust': 

0.059797, 'anger': 

0.085478}

3

Notes that, due to the increase in the value of the Euro 

against the British Pound in 2016, the Authority 

requested a decreasing amending budget of EUR 1 

572 000;

0 0,806 0,194 0,6124 [{'score': 0.654266, 

'tone_id': 'analytical', 

'tone_name': 'Analytical'}]

{'score': -0.836134, 

'label': 'negative'}

{'sadness': 0.198944, 

'joy': 0.070583, 'fear': 

0.281833, 'disgust': 

0.159205, 'anger': 

0.117089}

https://www.google.com/imgres?imgurl=https://blog.malwarebytes.com/wp-content/uploads/2018/05/GDPR.jpg&imgrefurl=https://blog.malwarebytes.com/security-world/privacy-security-world/2018/05/gdpr-causes-a-flood-of-new-policies/&docid=c9eLG2mqxZ9V-M&tbnid=2yyMsQymzyiVEM:&vet=10ahUKEwik7Oup5JjjAhURRBUIHbr_DkIQMwhcKAIwAg..i&w=600&h=400&safe=active&bih=622&biw=1366&q=gdpr&ved=0ahUKEwik7Oup5JjjAhURRBUIHbr_DkIQMwhcKAIwAg&iact=mrc&uact=8
https://www.google.com/imgres?imgurl=https://blog.malwarebytes.com/wp-content/uploads/2018/05/GDPR.jpg&imgrefurl=https://blog.malwarebytes.com/security-world/privacy-security-world/2018/05/gdpr-causes-a-flood-of-new-policies/&docid=c9eLG2mqxZ9V-M&tbnid=2yyMsQymzyiVEM:&vet=10ahUKEwik7Oup5JjjAhURRBUIHbr_DkIQMwhcKAIwAg..i&w=600&h=400&safe=active&bih=622&biw=1366&q=gdpr&ved=0ahUKEwik7Oup5JjjAhURRBUIHbr_DkIQMwhcKAIwAg&iact=mrc&uact=8


Case 5: Large document set for preparation of the Annual Work Program (1/5)

Document Navigation (improved) prototype



Case 5: Large document set for preparation of the Annual Work Program (2/5)

Document Navigation prototype, document view

Summary

Eurovoc categories

Full document



Case 5: Large document set for preparation of the Annual Work Program (3/5)

Document Navigation prototype, page view

Page level

Keywords Entities



Case 5: Large document set for preparation of the Annual Work Program (4/5)

Document Navigation prototype, page view



Case 5: Large document set for preparation of the Annual Work Program (5/5)

Document Navigation prototype, text features summary and search view



Case 6: Search projects related to “Industry 4.0” (1/4)

Import excel file with project descriptions (in German) as Pandas DataFrame



Case 6: Machines love numbers, but we have texts (2/4)

Word2Vector -> Sentence2Vector -> Document2Vector

Word2VectorWord
100 

numbers

Any text
100 

numbers
Word2Vector

“Similar” words have similar vector representation!

“Similar” texts have similar vector representation!



Case 6: Search projects related to “Industry 4.0” (3/4)

Look for the definition of “Industrie 4.0” from German Wikipedia



Case 6: Search projects related to “Industry 4.0” (4/4)

Sentence2Vector (Spacy, DE model) and rank



Case 7: Visualisation of investment coverage (1/3)

Web scraping, Python clean-up, total amounts split

Excel file from the 
Auditee

Excel file extracted by 
Audit Team to complete 

missing information

Verify data correctness



Case 7: Visualisation of investment coverage (2/3)

Amount received by Legal Entities with Tableau Desktop



Case 7: Visualisation of investment coverage (3/3)

Investments by Investors HQ with Tableau Desktop



Case 8: Use Policy Scan Documents to model Policy Areas (1/2)

Doc2Vec Document Classifier

Place source 
documents in a folder

Train classifier on 
vectorialised
documents

Inspection of results

Fine-tuning of clean-up

Tag groups Policy Areas model



Case 8: Use Policy Scan Documents to model Policy Areas (2/2)

Docoment2Vector Document Classifier

News sources

EC Press Releases

Reference 
Documents

Policy Areas Model

Did I miss anything?

Alerts



In conclusion, my message to you is…



Appendix I: The ECALab toolbox




