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Abstract
We demonstrate the multilingual search engine and Ngram viewer that was built on top of the Parlamint dataset
(Erjavec et al., 2023), using the recently available translations (Kuzman et al., 2023). The user interface and SERP
are carefully designed for querying parliamentary proceedings and for the intended use by citizens, journalists and

political scholars. Demo: https://debateabase.wooverheid.nl/
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1. Introduction

The ParlaMint collection contains the complete par-
liamentary proceedings of 26 European national
and regional parliaments, all in the same XML for-
mat, from the period 2015-2022 (Erjavec et al.,
2023; Kuzman et al., 2023). Strong analysis tools
like the Sketch Engine concordancer are available
for (corpus) linguists, but access to this valuable
dataset for social scientists and the general public
has been lacking. So we decided to build a dedi-
cated parliamentary search engine for ParlaMint.
The availability of good quality automatic transla-
tions of all corpora to English (Kuzman et al., 2023)
made it possible to develop a multilingual search
and analysis tool, allowing both scholars and ordi-
nary citizens to compare stances, opinions, and
policies about a topic across different nations. We
developed two integrated information systems for
this data. The first entry after a query is a diachronic
comparative saliency analysis tool, reminiscent of
Google’s Ngram viewer (Mann et al., 2014), that
provides a fast and clear overview of the develop-
ment of topics through time and across nations.
From this in essence unordered faceted presenta-
tion of search results, the user can enter the vertical
search engine yielding relevance ranked speeches
given in various parliaments.

This paper describes the broad technical de-
tails, zooms in on the design choices made for
the user interaction, and provides details of the
automatic translation process. Our demo is avail-

able at https://debateabase.wooverheid.
nl/, the raw data at http://hdl.handle.

net/11356/1810, and the code for creating
thedemoathttps://github.com/AsherIDE/
Debate—-a-Base.

Related Work With more and more easy to pro-
cess parliamentary corpora becoming available, we

saw several non-governmental initiatives to open
up the proceedings to the general public with spe-
cialized vertical search engines e.g., Marx (2009);
Beelen et al. (2017); Kaptein and Marx (2010),
a process that started in 2003 with TheyWork-
ForYou.com in the UK. The proceedings of the Eu-
ropean Parliament were multilingual from the early
beginning, and the EuroParl corpus (Koehn, 2005)
kickstarted the field of statistical machine transla-
tion. Cross-language information retrieval is an ac-
tive research field since the late 1990’s (Oard and
Diekema, 1998) and is still very relevant today (Nie,
2022). Ngram viewers have been used to visualize
and analyse temporal and comparative trends in
multilingual corpus linguistics (Lin et al., 2012), psy-
chology (Pettit, 2016), geosciences (Brandt, 2018),
and political speech (de Goede et al., 2013).

2. The ParlaMint Dataset

The search engine uses the Parlamint.ana 3.0
dataset! (Erjavec et al., 2023) and its machine-
translated English version, ParlaMint-en.ana 3.0?
(Kuzman et al., 2023). The corpora were collected
in the ParlaMint Il project®, which focused on cre-
ation and curation of parliamentary corpora from
different countries in a harmonised and uniform
format (Erjavec et al., 2023).

The ParlaMint 3.0 corpora include parliamentary
sessions from 26 national and regional parliaments
with a total of over 1.2 billion words (Erjavec et al.,
2023). All corpora encompass the sessions held in
the 8 years between 2015 and 2022, with many also
including earlier sessions. The corpus collection
consists of 27 languages; 24 in the Latin alphabet, 2
in Cyrillic (Bulgarian and Ukrainian corpus) and 1 in
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Country Years | Speeches | EN tokens | Tokens | Speakers | Parties | Languages
Austria 27 228K 67M 66M 853 9 | German
Bosnia-Hz. 25 126K 22M 18M 603 40 | Bosnian
Belgium 9 199K 43M 43M 787 66 | Dutch,
French
Bulgaria 9 210K 30M 27M 1,033 19 | Bulgarian
Czech Republic 10 181K 34M 28M 592 19 | Czech
Denmark 9 399K 43M 41M 383 19 | Danish
Estonia 12 228K 32M 23M 488 6 | Estonian
Spain: 8 50K 16M 16M 364 21 | Catalan,
Catalonia Spanish
Spain: Galicia 8 83K 19M 18M 227 7 | Galician
France 6 715K 47M 49M 908 26 | French
Great Britain 8 671K - 126M 1,951 2 | English
Greece 8 342K 53M 50M 635 13 | Greek
Croatia 20 504K 103M 88M 1,036 45 | Croatian
Hungary 9 105K 35M 28M 426 9 | Hungarian
Iceland 8 95K 33M 31M 261 9 | Icelandic
Italy 10 173K 34M 31M 771 45 | ltalian
Latvia 9 163K 13M 9M 234 11 | Latvian
Netherlands 9 609K 68M 68M 586 35 | Dutch
Norway 25 399K 99M 89M 1,106 13 | Norwegian
Poland 8 228K 44M 36M 1,223 9 | Polish
Portugal 8 171K 18M 18M 723 10 | Portuguese
Serbia 26 316K 99M 85M 1,724 71 | Serbian
Sweden 8 85K 33M 29M 650 13 | Swedish
Slovenia 23 311K 83M 70M 973 27 | Slovenian
Turkiye 12 681K 63M 45M 1,346 5 | Turkish
Ukraine 12 196K 23M 19M 2,192 48 | Ukrainian,
Russian
Total - 7.5M 1.2B 1.2B 22K 597 | 27 langs

Table 1: For each corpus in the Parlamint collection: number of years, speeches, tokens in English and in
the original language, number of different speakers, parties, and the languages of the proceedings. Note:
Total English tokens represent the number of tokens in the corpora that were machine-translated into
English. As the British parliamentary corpus is originally in English, it was not included in the machine-

translated ParlaMint-en.ana corpus.

the Greek alphabet. Certain corpora are bilingual,
such as the Belgian and Catalan corpus. The sizes
of the corpora are presented in Table 1.

While the ParlaMint corpora in original languages
are a very rich source of information, most users
would be able to search only a small part of the cor-
pus that is in the languages which they understand.
That is why we included in the search engine the
translated version as well — the ParlaMint-en.ana
3.0 corpus (Kuzman et al., 2023), which allows
the users to browse through the entire dataset at
once in one language.

The ParlaMint-en.ana 3.0 corpora (Kuzman et al.,
2023) provide the English translations obtained with
machine translation using the pre-trained OPUS-
MT models (Tiedemann and Thottingal, 2020).
These freely-available® Transformer-based models
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are based on the MarianNMT neural machine trans-
lation toolbox (Junczys-Dowmunt et al., 2018) and
were trained on parallel corpora from the OPUS
repository (Tiedemann, 2012). For each language,
a manual evaluation of a translated sample was
conducted to determine the most suitable model.
The evaluations confirmed that the translations ex-
hibited satisfactory quality. However, it is important
for users of the search engine to be aware that the
translations contain errors. The manual evaluation
revealed incorrect translations of proper names,
terms, and multi-word expressions, as well as rep-
etitions, insertions, and incorrect translations that
are unrelated to the source sentence (commonly
referred to as “hallucinations” of MT systems). The
search engine’s interface allows users to verify the
accuracy of the translations by toggling between
the translated and the source text.

Opus—-MT
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3. The Demo

The aim of the Ngram viewer (Figure 1) is to pro-
vide insight into the relative use of a phrase (ngram)
through time, and to compare these temporal devel-
opments across countries: it is a diachronic com-
parison tool. Users can temporally zoom in on the
visualization and view the relative counts also in
months and even days. If the user is interested in
the debates that were held at a certain day, she
simply clicks in the ngram graph and is redirected to
the search engine result page listing all speeches
of that day relevant for the given phrase.

Users can search, read and compare debates
on the debates page (Figure 2). Through this page
a user can also gain insights into the actual state-
ments that politicians made, by only having to pro-
vide the topic they are interested in. It is possible
to filter on country, person, political party and date.

3.1.

The interface design of the search engine was
based on the SERP (Search Engine Result Page)
design principles laid out by Hearst (Hearst, 2009).
It features two main screens, the Ngram viewer
(Figure 1) and the SERP combined with a docu-
ment inspector (Figure 2). An important design
choice was to use all the non-linguistic metadata in
the collection (like name, gender, party affiliation of
speakers) in the SERP. The added numbers 1-7 in
Figure 2 highlight some of the design choices spe-
cially made for multilingual parliamentary search:
1: the ranked list of speeches that match the query;
2: inspection of a user-opened speech shown in
the context of the surrounding debate; 3: filters
for querying with the values of the used filters high-
lighted; 4: Debate file identifier (same #tag identifier
means same debate); 5: move to next and previous
speeches in the debate which are hits for the query;
6: highlighting of used search terms; 7: button to
switch between the original language and English
translation of the debate.

The design of the Ngram viewer is standard. To
normalize counts across parliaments, it shows the
fraction of speeches containing the N-gram. To
reduce clutter, parliaments with few hits for a Ngram
are ignored in the viewer, and the user can remove
more. Users can temporally zoom in, and clicking
on a line brings the user to the SERP for the Ngram
as query restricted to the parliament connected to
the clicked line.

Interface Design

3.2. Back-End Framework

The website is built with the Python based® Flask
web framework. The search engine is built in

bhttps://www.fullstackpython.com/flask.
html

Elasticsearch (ES) and uses the default BM25
ranking’, but with slight tweaks to return exact
string matches for Ngram queries. Normal debate
speech queries only have to contain the queried
word. Both the website and ES are placed in
a Docker container. Following https://www.
theyworkforyou.com/, we took the individual
speeches as the objects, which are indexed and
returned after a query.

All XML files were extracted with a variety of
Python scripts that can be found on our Github
repo. The complete corpus contains 7.5 million
speeches. For the debates overview, all data was
uploaded to ES, where one row contained one
speech. In ES, one can respond to Ngram queries
using phrase-queries but this turned out to be much
too slow. So, in line with other Ngram viewer ar-
chitectures, we simply precomputed the number of
hits for each Ngram (N between 1 and 5) for each
parliament, and for each day, month and year and
stored these as documents in ES. With 5.8 billion
different Ngrams, this did not fit into a regular ES
index that has a limit of about 2.1 billion®, so we
created an index for each N.

3.3. Search Engine Evaluation

After the creation of the website, it was tested by
10 participants, with a mean age of 30 and vary-
ing educational backgrounds. Participants had to
answer 7 questions using our Ngram viewer and
search engine. An intervention only occurred if
the participant got stuck on a question. During the
experiment, participants were encouraged to think
aloud constantly. From the results it became ap-
parent that the debates page was not clear enough
about which search results (speeches) belonged
to the same debate. We improved the design by
adding a document number next to each search
result. Some participants did not realize they could
jump to the speeches from the Ngrams page. To
solve this, we added instructions below the visual-
ization.

4. Conclusion

Our goal was to make the ParlaMint corpus easily
available to a much wider audience, in particular
to people with very little technical background. As
the main aim of ParlaMint is the ability to compare
speeches through time and across nations, we de-
signed our interface based on that principle. The

"https://www.elastic.co/guide/en/
elasticsearch/reference/7.17/similarity.
html

8https://issues.apache.org/jira/
browse/LUCENE-5843
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Figure 1: Debateabase Ngram Viewer
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30-05-2019
So thank you so much for asking. CERN is one fantastic European i
was one of the first great evidence that the EU as such works, it was that 50 of them

N So thank you so much for asking. CERN is one fantastic European

in fact it was one of the first great evidence that the EU as such works, it was that 50 of them were
done when Eifepe World War Il was devastated in several ways, induding science, all the best scientists were either taken or gone to America or the Soviet U
for a solution to bring its best scientists back and realized that only a united Europe be done, a united approach can be done and if it goes into somet
he CERN result that s successful, so C he far - reaching physics laboratory in the world, there neither the Americans in Etirope
one of the fantastic successes. Eiifope] Intruder: Thank you. that we may find out along the way,

were done when World War Il was devastated in several ways, including

compete, nor the C|
Intruder: Time's up. The secrets of the universe.

Secretary of State, one minute is for the replica, so please stick to the time. Comrade Zekanovic, here you go.

Dear Secretary of State, you come from the CNS if 1 'm not mistaken, so you came here casually without papers and then the most important thing that matters to Croatian
citizens how much it will cost, you say what you said about a million, not a million of you said the Croatian word first, and then you ‘re from the Ministry of Education, and
then you say more Swiss, what Swss, Swiss residents of Switzerland. So, in kunas, exactly how much it will cost Croatian citizens. On the other hand, you have n't said how
many of our scientists will be able to go there, how many of our teachers will go there, during which period that 's what we 're looking for you here. And you came here as if
you had come to a bar here, no paper, and you say a million Swiss. Is this how you communicate in the Croatian Parliament, so communicate with your friend Minister Divjak
from the Croatian National Assembly, and be a lttle more serious in the Croatian Parliament.

Here s your answer. You want an answer? Then let 's go to the third line, dear colleague Cellic, please.

Thank you, Mr. President. Dear Secretary of State, | dare say this is one of the greatest contributions from the current administration of the Ministry of Science and Education.
Those who deal with science do not need to be in the field of nuclear and theoretical physics, know how important this s, and we can really throw ourselves around with some
cheap populist phrases, whoever was in Geneva, whoever saw what CERN is, who understands what CERN means for the scientific community at global level, but also to

ty of Ruder Boskovic Institute has no need for any larger further explanations. | would just say here, you mentioned therefore practical application

icine, since | come from that mile, so PET tomography would not be possible without the Ruder Boskovic Institute, and now it will be much, much better

increase the vi

specifically in me
when we become part of CERN. Thank you.

We 've got, uh, | 'm sorry, Businessman s injury, colleague Zekanovic for a second.

My colleague did n't ask him a question about my replica, and | ‘m not a populist, and | ‘m for CERN to get along, and that 's how it is. Mr. Secretary of State here has spoken
to us this is embarrassing, and even more embarrassing to have you defend to defend your coalition partner, HNS Agreement: colleague Zekanovic. This way.

My colleague Zekanovic, therefore you did not first refer to the article that was injured, the second colleague Celic did not mention you, you recognizer vour
sl;2nent that s your right, but it i not a violation of the Rules of Procedure. So, what Mr. Celc said, Agent Cellic was not a breach of the Rules of Prowe ure (€) 174 (3)
at. Here you go.

Figure 2: Debateabase SERP; design choices highlighted by numerals 1-7.

ParlaMint corpus made corpus linguistic compar-
isons possible by standardizing the technical format
of all debates, but it is the availability of the transla-
tions into one language that makes comparisons
on content possible. This also opens up the corpus
to a far wider group of users.

We designed our system using time-tested ex-
amples: a Google style search engine, speeches
as the unit of retrieval and counting, as initiated by
TheyWorkForYou, the Ngram viewer in which we
can compare normalized saliency timelines across
parliaments, and proven-to-work interface choices
for dealing with facets and multilinguality.

The goal of the demo is really to show the rich-
ness of the ParlaMint corpus (that is why we also

113

included e.g., the political party of a speaker and
more information), and to provide a somewhat fa-
miliar manner to explore its vast possibilities. Our
hope is that (the idea of) this demo is taken up by a
party which can sustain it and hopefully also keep
the whole corpus up to date. The demo shows
that with limited computing resources and freely
available software a strong prototype covering all
of ParlaMint can indeed be created. The value of a
corpus lies in its use. Our aim with the demo is to
widen that use both to a new audience and to new
types of questions asked to the ParlaMint corpus.
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