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COLLECTIVE AGREEMENTS DATABASE
• Established in 2012
• Currently contains 1000 collective 

agreements from 52 countries
• Agreements are coded, annotated (749 

variables and nine main topics) and 
published in the national sites run by 
WageIndicator. For each topic/question, 
the relevant part of text is also selected.

THE WAGEINDICATOR DATABASES

MINIMUM WAGES
LABOUR LAW

WAGES IN CONTEXT:
- Real wages
- Living wages
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WageIndicator is a foundation based in the Netherlands and 

running websites in around 100 countries. Through its 

national websites, it collects, compares and shares 

information about Wages, Labour Law and Career.



SOLUTION

A set of keywords (per language) 
would spot where one topic is 
addressed, so the annotator 
could just exclude the rest of the 
text and look for information in 
one area only.

PROBLEMS AND SOLUTION OFFERED BY TEXT 
AND DATA MINING (TDM)

PROBLEMS
• We can’t have one annotator per 

language, so sometimes we need to be 
able to annotate agreements in 
languages we don’t speak

• The annotator has to go through the 
text many times to find where one topic 
is addressed

• Annotation is very time consuming as 
texts are often very long 



HOW?

• All the selected clauses are in a .csv file, together with the relevant topic ID. 
• We select one language where we have at least 30 agreements.
• We do text cleaning and lemmatization on 60% of the clauses, we write a 

script to isolate keywords that are more frequent in each topic. 
• We test those keywords on the remaining 40% of our sample (cross 

validation).
• If the keywords work, we can enter them in our system to spot automatically 

the clauses where the topics are addressed, to speed up annotation.
• If possible, we will try to go deeper with questions to spot more specific 

answers.



Work	Package	3.3.	-	Text	and	Data	Mining

Keywords	extraction	from	annotated	collective	agreements	clauses	to
facilitate	annotation	of	new	collective	agreements	(using	the	Cobra	system
of	the	WageIndicator	Collective	Agreements	Database	-
wageindicator.org/cbadatabase)

Starting	point:
WageIndicator	started	in	2012	a	Collective	Agreements	Database.
The	collective	agreement	(CBA)	text	is	uploaded	in	html	format.	H1	(title),	H2	(section)	and	H3	(article)	are	assigned	by	the
annotator.
Each	CBA	is	annotated	by	answering	to	questions	related	to	9	topics	and	by	selecting	the	part	of	text	(clause)	where	the	answer
can	be	found.
Resulting	file:	.csv	file	with	locale	(eg	EN_GH	for	Ghana),	bind	(id	of	the	question),	label	(question),	clause	selected.

State	of	the	art	on	14th	October	2019

A	Python	script	has	been	created:

Library	used:	NLTK	(Natural	Language	ToolKit).
Tools	used	for	lemmatization:	'WordNetLemmatizer'	for
English,	'SnowballStemmer'	for	other	languages,	'stopwords'
to	remove	stopwords.
Each	clause	is	lemmatized	(all	downcased,	stopwords	removed,
non-alphanumerics	removed,	one-	and	two-letter	tokens
removed,	duplicate	words	removed,	extra	whitespace	removed,
replace	numbers	with	string	'numeric',	etc)
The	clauses	in	each	language	are	randomly	split	in	60%
(training	set)	and	40%	(testing	set).
The	script	is	run	on	the	training	set.	A	list	of	keywords	is
produced.	The	keywords	are	then	tested	against	the	testing	set
to	check	the	correspondence	(=	reliability	of	the	script).

At	the	moment	we	are	trying	to	understand:
1.	What	is	the	minimum	number	of	CBAs	/	clauses	needed	to
have	a	decent	percentage	of	reliability.
2.	What	is	the	right	number	of	words	to	look	for	to	have	a
better	result	(5,	10,	15	or	20).

Language

Total
number	of
CBAs 0K 2K 4K 6K 8K 10K 12K 14K

Number	of	clauses	analysed

Romanian 1 Number	of	clauses
5	words
10	words
15	words
20	words

Finnish 3 Number	of	clauses
5	words
10	words
15	words
20	words

Swedish 8 Number	of	clauses
5	words
10	words
15	words
20	words

Hungarian 7 Number	of	clauses
5	words
10	words
15	words
20	words

Danish 8 Number	of	clauses
5	words
10	words
15	words
20	words

German 8 Number	of	clauses
5	words
10	words
15	words
20	words

Italian 28 Number	of	clauses
5	words
10	words
15	words
20	words

Dutch 11 Number	of	clauses
5	words
10	words
15	words
20	words

Portuguese 67 Number	of	clauses
5	words
10	words
15	words
20	words

French 121 Number	of	clauses
5	words
10	words
15	words
20	words

Spanish 203 Number	of	clauses
5	words
10	words
15	words
20	words

English 401 Number	of	clauses
5	words
10	words
15	words
20	words

41

109

206

212 Valore	mediano

Number	of	clauses
5	words
10	words
15	words
20	words

Result	of	training	-	testing	of	CBAs	keywords	recognition	(14th	Oct	2019)

-	We	only	have	one	agreement	in	Romanian
-	The	following	languages	are	not	supported	by	the	Snowball	stemmer	(we	need	a	lemmatizer	that	works)	for	these:	Bahasa,
Greek,	Khmer,	Croatian,	Vietnamese,	Maltese,	Estonian,	Polish,	Czech,	Slovak,	Slovenian,	Lithuanian,	Bulgarian.

-	At	least	206	clauses	(6-7	CBAs)	are	needed	to	have	some	results.
-	The	number	of	words	can	be	customized	in	the	script	each	time	for	a	different	language.
-	5	words	are	enough	for	languages	with	67-203	CBAs	(1751-6116	clauses),	but	not	for	English,	where	there	are	401	CBAs	(10135
clauses),	and	a	minimum	of	15	words	is	needed.
-	At	least	10	words	are	needed	for	languages	with	7	to	11	CBAs	(206	to	928	clauses).
-	In	Italy	there	are	28	CBAs	but	only	567	clauses	because	these	CBAs	have	been	added	to	the	system	but	not	annotated	yet.

..

Observations
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Each	clause	is	lemmatized	(all	downcased,	stopwords	removed,
non-alphanumerics	removed,	one-	and	two-letter	tokens
removed,	duplicate	words	removed,	extra	whitespace	removed,
replace	numbers	with	string	'numeric',	etc)
The	clauses	in	each	language	are	randomly	split	in	60%
(training	set)	and	40%	(testing	set).
The	script	is	run	on	the	training	set.	A	list	of	keywords	is
produced.	The	keywords	are	then	tested	against	the	testing	set
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Language

Total
number	of
CBAs

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Correspondence	in	the	testing	set

Romanian 1 Number	of	clauses
5	words
10	words
15	words
20	words

Finnish 3 Number	of	clauses
5	words
10	words
15	words
20	words

Swedish 8 Number	of	clauses
5	words
10	words
15	words
20	words

Hungarian 7 Number	of	clauses
5	words
10	words
15	words
20	words

Danish 8 Number	of	clauses
5	words
10	words
15	words
20	words

German 8 Number	of	clauses
5	words
10	words
15	words
20	words

Italian 28 Number	of	clauses
5	words
10	words
15	words
20	words

Dutch 11 Number	of	clauses
5	words
10	words
15	words
20	words

Portuguese 67 Number	of	clauses
5	words
10	words
15	words
20	words

French 121 Number	of	clauses
5	words
10	words
15	words
20	words

Spanish 203 Number	of	clauses
5	words
10	words
15	words
20	words

English 401 Number	of	clauses
5	words
10	words
15	words
20	words

212

227

268

567

928

1.751

3.808

6.116

10.135

Valore	mediano

Result	of	training	-	testing	of	CBAs	keywords	recognition	(14th	Oct	2019)

-	We	only	have	one	agreement	in	Romanian
-	The	following	languages	are	not	supported	by	the	Snowball	stemmer	(we	need	a	lemmatizer	that	works)	for	these:	Bahasa,
Greek,	Khmer,	Croatian,	Vietnamese,	Maltese,	Estonian,	Polish,	Czech,	Slovak,	Slovenian,	Lithuanian,	Bulgarian.

-	At	least	206	clauses	(6-7	CBAs)	are	needed	to	have	some	results.
-	The	number	of	words	can	be	customized	in	the	script	each	time	for	a	different	language.
-	5	words	are	enough	for	languages	with	67-203	CBAs	(1751-6116	clauses),	but	not	for	English,	where	there	are	401	CBAs	(10135
clauses),	and	a	minimum	of	15	words	is	needed.
-	At	least	10	words	are	needed	for	languages	with	7	to	11	CBAs	(206	to	928	clauses).
-	In	Italy	there	are	28	CBAs	but	only	567	clauses	because	these	CBAs	have	been	added	to	the	system	but	not	annotated	yet.

..

Observations
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