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1 INTRODUCTION 

1.1 Context of the project 

The objective of the proof of concept showcasing the use of big data in the 
procurement domain, in cooperation with DG GROW, is to prove the usefulness and 
policy benefit that big data can bring.  

This proof of concept shall also demonstrate the use of natural language analysis 
techniques to check the compliance of the transpositions sent by European Member 
States related to EU directives. In the context of the PoC, one directive and its 
respective national transpositions will be analysed, with the objective of supporting the 
manual checks currently done by European Commission staff.  

 

1.2 Objective 

 

 

The purpose of this document is to reflect the analyses and processes carried out 
during the data understanding under the CRISP-DM methodology. In this phase,, 
the data is explored and analysed in order to validate the quality of the information 
and to ensure the viability of the project. 

This phase is structured in: 

 Text treatment: transform the text to an input for analysis and models; 

 Quality: the words used for the analysis must be grammatically correct; 

 Business standpoint: the most frequent terms are analysed to validate 

quality from a business perspective. 
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2 TEXT MINING TREATMENT 

In this first phase, the data understanding tasks will be carried out with the Directive 
2011/7 (on combating late payment in commercial transactions) and its transposition 
for each language: English, Spanish, French and German. 

Before starting with the analysis, the text must be cleaned in order to: 

 Divide the directive document and the transposition into pharagraphs; 

 Reduce the number of terms; 

 Focus the analysis on the main words that give sense to the text (keywords); 

 Optimise the input for clustering and classification algorithms. 

2.1 Division of the text 

For each language, the Directive 2011/7 wil be divided into 10 different articles and a 
transposition depending on the language:  

 40 pharagraphs in English; 

 151 pharagraphs in Spanish;  

 102 pharagraphs in French;  

 40 pharagraphs in German. 

2.2 Basic transformations 

The first transformations applied to the text are: 

 Convert text to lowercase; 

 Remove punctuation symbols (!"#$%&'()*+,-./:;<=>?@[\]^_`{|}~); 

 Remove numbers (the keywords for which content numbers are not removed, e. 

g. 30 days); 

 Remove extra white spaces. 

2.3 Stop words 

Stop words are meaningless terms that do not give extra information, thus they are 
removed. 

There is no single universal list of stop words. However, this list is usually made up of 
prepositions, pronouns, articles, adverbs, conjunctions and some verbs (the keywords 
that contain some stop words from the list are not removed, e. g. “Without the necessity 
of a reminder”). 

The terms contained in the stop words package in R library TM will be deleted for each 
language. 

This is the list of stop words used for the English directive: a, about, above, after, 
again, against, all, am, an, and, any, are, aren't, as, at, be, because, been, before, 
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being, below, between, both, but, by, cannot, can't, could, couldn't, did, didn't, do, does, 
doesn't, doing, don't, down, during, each, few, for, from, further, had, hadn't, has, 
hasn't, have, haven't, having, he, he'd, he'll, her, here, here's, hers, herself, he's, him, 
himself, his, how, how's, i, i'd, if, i'll, i'm, in, into, is, isn't, it, its, it's, itself, i've, let's, me, 
more, most, mustn't, my, myself, no, nor, not, of, off, on, once, only, or, other, ought, 
our, ours, ourselves, out, over, own, same, shan't, she, she'd, she'll, she's, should, 
shouldn't, so, some, such, than, that, that's, the, their, theirs, them, themselves, then, 
there, there's, these, they, they'd, they'll, they're, they've, this, those, though, to, too, 
under, until, up, very, was, wasn't, we, we'd, we'll, were, we're, weren't, we've, what, 
what's, when, when's, where, where's, which, while, who, whom, who's, why, why's, 
with, won't, would, wouldn't, you, you'd, you'll, your, you're, yours, yourself, yourselves, 
you've. 

2.4 Meaningless terms 

A selection of terms without meaning is used to create an open list, where words are 
added as the new analysis is made – this list will be increased throughout the project. 
All of these terms will be also removed. 

This list is made up of: 

 Short terms (one or two characters); 

 Prepositions, pronouns, articles, adverbs and conjunctions not included in the 

stop word list; 

 Terms that appear in most of the documents and cannot be used to separate 

them into different categories (for example: section); 

 Verbs and nouns that do not have a specific meaning (for example: apply, 

Member States, shall, day, date,…). 
  



 7 

 

 

DIGIT.B4 D03.01.Data linguistic understanding 
everis Spain S.L.U 

Below is an example showing all the transformations applied to the texts. 

 

                 

 

Figure 1 - Example of text mining treatment 

Original pharagraph

These Regulations implement Directive 2011/7/EU of the European Parliament and of the Council of 

16th February 2011 on combating late payment in commercial transactions. They do so by correcting an 

error in the Late Payment of Commercial Debts (Scotland) Regulations 2013 (S.S.I. 2013/77) which 

amended the Late Payment of Commercial Debts (Interest) Act 1998 so as to implement the Directive. 

In section 4(5B) of that 1998 Act, an incorrect reference to an additional 30 day time period is deleted. 

Section 4(5B) is concerned with determining the date from which interest will run in a case where there 

is a procedure of acceptance or verification under which the conforming of goods or services with a 

contract is to be ascertained. These Regulations do not apply to contracts made before the day on 

which the Regulations come into force.

Transformation pharagraph

regulations implement directive european parliament council february combating late payment 

commercial transactions correcting error late payment commercial debts scotland regulations amended 

late payment commercial debts interest act implement directive   act incorrect reference additional time 

period deleted concerned determining date interest will run case procedure acceptance verification 

conforming goods services contract ascertained regulations apply contracts made regulations come 

force
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3 QUALITY 

The terms used as input for analysis and algorithms must be orthographically correct 
and related to the general topic of the directive. 

Incorrect terms have not been found but the frequency of the relevant terms is a bit low 
and will not allow all the capabilities of the algorithms to be used. 

 

 

Figure 2 - Top 10 most frequent terms 
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4 BUSINESS STANDPOINT 

It is important to have different terms related to the different articles in order to use the 
full power of the algorithms.  

Also, the keywords should be specific terms that allow segmentation of the articles and 
subsequent classification of the paragraphs. 

This will be a problem, since there are plenty of common words – including keywords –  
in the different articles, and there are some keywords that have not been found in any 
of the articles. 

 

Figure 3 – Keywords for English language 

 

Between undertakings, without the necessity of a reminder, 60 calendar days, expressly, grossly unfair to 

the creditor, half year/6 months/two times per year

Public authority, statutory interest, maximum 60 calendar days, does not exceed 60 calendar days, 30 

calendar days, expressly, grossly unfair to the creditor, objectively justified in the light of the particular 

nature or features

Schedule/instalments

Minimum EUR 40, without the necessity of a reminder, reasonable

Gross deviation, good faith, excludes interest, excludes compensation for recovery costs

Enforceable title, 90 days, debts not disputed

Article3

Article4

Article5

Article6

Article10

Article7

Statutory interest, 8 percentage points, reference rate, amount dueArticle2
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5 CONCLUSIONS 

It is not the ideal scenario to use text mining tecniques because of the following 
reasons: 

- There is only one document (legal directive) split into articles, so the sample of 
terms is small; 

- This articles share a lot of words, so it will be difficult to find relevant terms to 
make segments and make an accurate model; 

- The keywords are few and not very specific. 

However, multiple text-mining algorithms will be tested to verify if analytics techniques 
can produce useful results in this case. 


