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Abstract
Parliamentary debates constitute a substantial and somewhat underutilized reservoir of publicly available written
content. Despite their potential, the Italian parliamentary documents remain largely unexplored and most importantly
inaccessible in their original paper-based form. In this paper we attempt to transform these valuable historical
documents into IPSA, a digitally readable structured corpus containing speeches, reports of the Standing Committees,
and law proposals spanning 175 years of Italian history, from the issuing of the Statuto Albertino in 1848, up to the
present day. At first, the PDF documents, available on the official websites of Senato della Repubblica and Camera
dei Deputati, the two chambers that form the Italian Parliament, are digitized using Optical Character Recognition
(OCR) techniques. Then, the speeches are tagged with the corresponding speakers. The final dataset is released

both in textual and structured format.
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1. Introduction

Analyzing parliamentary debates holds significant
importance across various research domains. Be-
yond its relevance in political science, this kind of
datasets offers valuable insights into how a lan-
guage and its associated culture have evolved
throughout history. In particular, over the past two
centuries, Italian society has undergone profound
transformations.

Beginning with the shift from an absolute monar-
chy to a parliamentary monarchy in 1848, ltaly has
withessed a series of pivotal historical events, in-
cluding both world wars, the era of fascist dictator-
ship, the exile of the royal family, the establishment
of universal suffrage, Italy’s accession to the Eu-
ropean Union, and a multitude of other significant
developments. These crucial milestones, as well
as the broader spectrum of Italian political and so-
cial life, are chronicled within the parliamentary
records.

Many research groups worldwide have devel-
oped and shared datasets of political debates in dif-
ferent languages, spanning diverse areas of study
such as religion (Cheng, 2015), gender (Paoletti,
1991), multilinguality (Bayley, 2004), and more.

One notable dataset, GerParCor (Abrami et al.,
2022), comprises German-language parliamentary
records spanning three centuries and four nations.
Similarly, siParl (Pancur and Erjavec, 2020), Dutch-
Parl (Marx and Schuth, 2010), and the Polish Par-
liamentary Corpus (Ogrodniczuk and Nitori, 2020)
represent collections of political debates in Slove-
nian, Dutch, and Polish languages, respectively.

SEDUTA REALE 'APERTURA DEL PARLAMENTO NAZIONALE

8 MAGGIO 1848
/

SOMMARIO. Giuramento del principe Eugenio, Inogolenenle generale del Regno — Giuramento el Senatord
& dei Depulali — Discorso dells Corona — Dichiarazime di aperlura della Sessione,

Alle 42 /2 it cannone della Cittadella annunzia Inavgu- |« Gingo i essere fedele al Re, di osservare lealmento lo
razione del Parlamento nazionale, ed il vessillo tricolore ita- | « Statulo ¢ le leggi dello Stato, e di esercitare le mie fan-
liano con io scudo di Savoia & inalberato sul verone del pa- | « zioni col solo scopo del bene inseparabile de! Re e dolla
lazzo Madama, deslinato a sed®el Senato del regno. « patria. »

8. A. 8. il principe Eugexio di Savola-Carignano, Inogote- Letta quindi la stessa formola di gluramento, pei senalori,
‘ente generale del Re in assenza diS. M. Il re Carlo Alberto, | dal ministro di a e giustizla, e pei deputati, dal ministro
che alla testa del suo esercito combalte sui campi lombardila | dell’interno, giurano successivamente gli uni e gil altrl di
guerra deliindipendenza d’lialia, esce in quel punto dal reale | mano in mano che viene falto P'appello del loro nome. Essi
palazzo in carrozza di gala , accompagnato dai ministri e da | 000 in piedi ai loro stalli e, udto il proprio nome , ciascuno
uno seudiere, e si reca al Senato. pronunzia la parola giuro.

Numesose file di guardia nacionalo fanno ala al passaggio |  Terminato il giuramento, il Rappresentanlc del Re si siede,
del Principe, ¢ Ia piazza Castello, aflollata di popolo, echeggia | od invitati a sedere, per merso del ministro delPinterno (1),
Qi festose acclamazioni. isenatori e 1 deputati, coperlosi il capo, legge con dignitosa

Due deputazioni di sei senatori e i sel depulali, state | calma ¢ con voce chiara e ferma il discorso della Corona.
estralle a sorte il giorno innanzi, ricevono S. A. S. -ai piedi | (V. Doc., pag. 25.)
dello scalone ¢ la accompagnano al seggio reale , preparatole Finita in wezz0 & vivissimi e ripetnti applausi 1a tellura del
di tronte allentrat, alestremitd della gran sala. A destra ea | discorso delta Corona, il ministro dell'interno dichiara sperta
sinistra di perla sala, disposti | la del Parlamento.
in pli ordini, gl stalli occopati dai senatori e dai deputati. |  Cosi compiula fa funsion, i} Luogotonente generale del Re
Dielro di questi ed alquanto pii elevate vi sono le tribune ri- | fascia il seggio, e discende alla carrousa, accompagnato dai
servate, nelle quali si distingue il Corpo diplomalicoingrande | ministri e dalle due deputazioni che erano venute a riceverlo,
uoiforme ¢ molte signore, Alla meti dellallezza delia sala e LEnlusiastici evviva al ke, allo Statuto 5 alltalia accompa-
tullo aliintorno di questa gira una spaziosa loggia gremitadi | gnano S. A. 5. nel tragitto dal Senato alla Reggia.
gente, (Verh., Gazz. P., Conc., Cost. Sub., Risorg.)

Al comparire del Rappresentante del Re, 1a sala rimbomba “Tosto dopo i députati si ayviano al palaszo Carignano desli-
& applausi, ed i senalori ¢ i deputati si alzano in picdi, gri- | nato perle loro adunanze, ed | senatori, sullinvilo del presi-
dando Piva it Re!

dente, passano nella sala delle conferenze per udire leltura

Come il Luogotenente generalo det Re cbbe preso posto, il | det progelto di regolamento provyisorio per la loro Camera ,
ministro defFinterno gli presenta Ja seguente formola del giu- | gih agli stessi distribuio in istampa, (Perb.)
ramento, che i) Principe legge tenendo alta la destra :

1500851081 — Sexato pia. Ruigo

A ‘ -

Figure 1: The very first session of the ltalian Par-
liament, on 8th May 1848.

Since the establishment of the European Union,
the political debates of the European Parliament
have been accessible in multiple languages, of-
fering a valuable resource for machine translation
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(Koehn, 2005).

Furthermore, as the prevalence of large lan-
guage models (LLMs) continues to grow, having
large collections of texts has become of great
importance for their constructions, especially the
ones belonging to a particular domain (such as le-
gal domain texts in the context of parliamentary
speeches). Past research has shown that the
utilization of domain-specific LLMs leads to en-
hanced performance across various tasks, includ-
ing document classification and information extrac-
tion (Chalkidis et al., 2022).

In this paper, we present IPSA (Italian Parliamen-
tary Speeches and other Acts), the first version
of the ltalian Parliamentary Corpus, a collection of
documents covering 175 years of Italian history and
containing all the documents redacted by the two
houses of the bicameral ltalian Parliament (Camera
dei Deputati, the lower house, and Senato della Re-
pubblica, previously Senato del Regno, the upper
house).

Besides the parliamentary speeches, we also
collect two more sets of documents: report and
speeches from the parliamentary Standing Com-
mittees, and law proposals along with the corre-
sponding amendments. Each speech related to
the parliamentary debates is automatically tagged
with the politician who delivered it.

Documents before 1996 are only available as
scanned PDF, therefore an Optical Character
Recognition (OCR) software has been used to ex-
tract their textual content. For this reason, data
dating back to that period has to be considered
‘silver’, since it may contain errors. A comprehen-
sive analysis of the errors and the description of
some approaches used to fix them are described
in Section 4.

More recent texts, on the contrary, are available
in electronic format, therefore both the texts and the
politician tags are supposedly correct. In total, IPSA
contains 1.2 billion tokens of structured documents
belonging to the ltalian Parliament debates, along
with more than 5 million tagged speeches, and
additional 1.2 billion tokens taken from Standing
Committees and law proposals.

The rest of the article is structured as follows. In
Section 2 we examine similar projects worldwide.
Section 3 describes how the raw data has been col-
lected. Section 4 we show some analysis about the
texts obtained through OCR. Section 5 gives infor-
mation about how the data is structured. Section 6
contains some statistics of the corpus. Finally, both
the source code and the dataset are available for
download, as described in Section 7.

2. Related work

Parliamentary debates in various languages have
been collected as a testament to the importance of
preserving and analyzing the discourse that shapes
the policies and governance of nations.

DutchParl (Marx and Schuth, 2010) was among
the first parliamentary corpora available, being pub-
lished in 2010. DutchParl had the aim of bringing
parliamentary documents in the Dutch language
together under one uniform schema, incorporating
documents from Belgium, the European Union, the
Netherlands and Suriname under one metadata
schema.

The German Parliament Corpus (GerParCor)
(Abrami et al., 2022) aims to fill the gap in
German-language parliamentary corpora. It is a
genre-specific corpus consisting mainly of histori-
cal German-language parliamentary proceedings
spanning three centuries and four countries, in-
cluding state and federal level data, and both tran-
scribed and OCR-processed versions of scanned
protocols, even those in Fraktur typeface.! The cor-
pus gathers parliamentary discussion documents
of Germany since 1867 (both at national and re-
gional level), of Austria since 1918, of Liechtenstein
since 1997 and of Switzerland since 1999, for a
total of more than one billion tokens.

The Polish Parliamentary Corpus (Ogrodniczuk
and Niton, 2020), first created in 2018, is a compre-
hensive corpus of transcripts of Polish parliament
proceedings dating back to 1919, including Sejm
(lower house) sittings, Senate sittings, committee
sittings, interpellations, and questions. It contains
more than 750M tokens.

The dataset “Congressional Record for the 43rd-
114th Congresses: Parsed Speeches and Phrase
Counts" (Gentzkow et al., 2018) provides pro-
cessed text from 1.6 million documents belonging
to the United States Congressional Records. These
records include all speeches occurred on the floors
of both the House of Representatives and the Sen-
ate spanning from the 43rd Congress (1873) to the
114th (2017).

The CzechParl corpus (Jakubi¢ek and Kovar,
2010) consists of stenographic protocols of the
Czech parliament, for a total of more than 80 million
tokens. The corpus primarily focuses on debates
that are stenographically recorded, in particular,
since 1998.

The siParl corpus (Pancur et al., 2022) is a collec-
tion of legislative documents from Slovenia, includ-
ing minutes from various legislative periods and
bodies. It covers sessions from 1990 to 2022, with

Fraktur is a style of blackletter typeface that was his-
torically used for printed material in the German-speaking
world. It is characterized by its distinctive and ornate
script with elaborate, angular letterforms.
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over 11,000 sessions, one million speeches, and
200 million words.

The Aalto Finnish Parliament ASR Corpus
(Virkkunen et al., 2023) consists of both audio
recordings and transcriptions extracted from the
Finnish parliamentary plenary sessions from 2008
to 2020. It contains 19M tokens and 3000 hours of
audio files.

Finally, ParlaMint (Erjavec et al., 2023) is a big
collection of comparable corpora of parliamentary
debates of 29 European countries and autonomous
regions, covering at least the period from 2015 to
2022, containing over 1 billion words, and including
also ltalian data.

The above-described datasets and collections
are summarized in Table 1.

3. Data collection

We obtained all the documents that were acces-
sible online from the official websites of the two
chambers of the Italian Parliament.

The Camera dei Deputati website offers the com-
plete catalog of digital data and documents dating
from the first Legislature of the Kingdom of Sar-
dinia to the present Republic. Conversely, for data
related to the Senato della Repubblica, we could di-
rectly download only documents issued after 1948.
The debates that took place between 1848 and
1940 have already been digitized but were not yet
published at the time of our research. We were able
to obtain them with assistance from the Servizio
dei Resoconti e della Comunicazione istituzionale
del Senato della Repubblica.

In both cases, documents created prior to 1996
were not originally produced in digital formats, so
they are only available in scanned PDF format.
Starting from 1996 (Republic Legislature number
XIll), debates have been published in text format
on the web.

Section 5.1 contains more information about how
data is structured in the two chambers.

4. OCR processing

To transform scanned PDF documents into ed-
itable text, we employed Optical Character Recogni-
tion (OCR) technology, specifically Tesseract (Kay,
2007), originally developed by Hewlett-Packard and
subsequently released as an open-source solution.
It is both cost-free and provides extensive language
support, encompassing more than 100 languages
right out of the box, including Italian.

After downloading all the Parliament documents
of both Chambers, the OCR phase was straightfor-
ward: each page of each PDF was converted into

latti Partamentari | —esrs —

Catera dei Depulat%

10N — 1° TORNATA DEL 2 LUGLIO 188

[icolti Tu superats, o il progetto, se non pots essere Totale generale: competenza, live 58,744,464 50§
rimandato al Ministero, era perd ultimato. Ba sorse| | residui, lire 6,760,709 22 ; pagamenti, lire 63,558,173
un’altra difficoltd nella compilazione del progetto,| | © centesimi 72 ; anni avvenire, lire 1,947,000.
ciod si & osservato chela spesa sorpassava, e consi- Siamo d’accordo nelle cifre ?
derevolmente, le provisioni: da ¢id la necessitd di LA PORTA. (Presidente della Commissione) Si.
far riformare il progetto, togliendo tutto quello che [ PRESIDEVTE. Metto ai voi questo cifre. |
potesse essere opera di lusso, e procurando di ridurre| (Sono approvate.)
il progetto in modo da contenersi nella spess san-| | | Gog rimane esaurito il bilancio del Ministero del
cita per legge, pur esigendo che si soddisfacesse a| | pyoisrno
tutti i bisogni. Insisterd perchd i lavori affidati al-
T'ufficio tecnico siano il pidl presto possibile compiti,|
e Ponorevole Calciati sa che io vi sono quasi perso-
nalmente interessato, poichd & un progetto che @
stato nelle mie mani lungamente, e poi io sono
quasi piacentino. (Zlariti)

CAVALLETT0.Come, 'onorevole Depretis piacentino?

MINISTRO DELL'INTERNO. Ma come, sono sui confini,
e Piacenza non & Lombardia?

Per conseguenza io assicuro l'onorevole Calciati

che fard tatto il possibile perchd queste difficolta) [ PRESTDENTE. Tavito T'oncrevols Merzario a presend

AT ! N
NITIVO PEL 1881 DELL’ ISTRUZIONE PUBBLICA DRL
DEPUTATO MERZARIO, B SUL DISEGNO DI LRGGE PHIl
SUSSIDIO ANNUO DELL’0SPEDALE DI GESU R MARIA A

Figure 2: Division of text into blocks by Tesseract.

a 400 PPI 2 image, and fed to the Tesseract engine.
Since Tesseract is a computationally expensive en-
gine, it was necessary to perform the OCR of the
documents on 8 parallel processes using five Xeon
machines, which allowed the whole operation to be
performed in about one month.

Tesseract attempts to reconstruct the text in the
images it scans, and in doing so optically detects
the structure of the original document by subdivid-
ing portions of text in a hierarchical manner: pages,
blocks, paragraphs, lines and words. Figure 2
shows an example of block extraction.

Following the conversion process, we applied
rule-based heuristics to clean the data.

In particular, the operation consisted in the fol-
lowing steps:

* rid the texts of all unwanted elements from the
original documents, such as the heading of
each page, the division into two columns in al-
most all the documents, blank space between
pages, white pages;

« reconstruct the text by handling the division
into paragraphs, combine truncated words,
connect the text of two different pages as
seamlessly as possible, as well as concate-
nating the words in the correct order.

In the final step, we sought to assess the qual-
ity of the OCR output. To accomplish this, we
assembled a benchmark dataset, comprising 58
pages that had been manually transcribed. These
pages were drawn from various legislative docu-
ments spanning the period from 1848 to 1996.

2PP| (Pixels Per Inch) is a measurement that quanti-
fies the pixel density of a digital image or display, indicat-
ing how many individual pixels are present in one linear
inch. Three different values for image quality were tested:
300, 400 and 600 PPI. The choice fell on using 400 PPI
images, since 300 PPI scans were visibly blurrier and at
the same time 600 PPI images did not have significant
visual changes from the 400 PPI version, allowing to
save disc space and processing power.
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Corpus Name Size Time span
DutchParl Over 800 million tokens 1971-2009
GerParCor Over 1 billion tokens 1867-present

Polish Parliamentary Corpus

US Congressional Record
CzechParl
siParl

Aalto Finnish Parliamentary ASR Corpus

IPSA (ltalian Parliament)
ParlaMint (29 languages)

Over 750 million tokens
1.6 million documents
Over 80 million tokens
Over 200 million tokens
Over 19 million tokens
Over 1.2 billion tokens
Over 1 billion words

1919-present
1873-2017
1993-2020
1990-2020
2008-2020
1848-2022
2015-2022

Table 1: Information about existing parliamentary corpora.

— 405 —

' TORNATA DEL 22 Wamzo 1861.'¢ -~

" Senatore Glota. Tl Senato non ha certamente dimen- |
licato quanto ‘ebbi I'anore di esporre mella tornata o
19 del corernte mese; in ‘propdsite di alcune leagi del-;
Vex-ducatd di Parma, mercd le quali, ad onta delfa pro-
‘clamata abolizione dei feudi, fu' mantenuta in favore dello
Stato uaa ragione di riversibilitd sui beni che' id qua
hmr(uc Ic'npn aressaro hno o"gwo d» lmcs\']um {.u
Walii) s 4 LR

P ricorderd allrLs! come il signot Mmmm, alt qm{e\
i apgtuniee ["atiorevole’ parofa det irefatcre “deufficio |
“entralé; dnninchsse’ recisameote che qirelle‘lazgl pat-
mensi si dovesdtto Tiguardate ¢ome Hbolite 8al ducreto |
dell’es dittatore ol Emilia” delltf novembre 1859, *

' Ora io non voglio ‘certo "attenuate 'con” ‘osse¥vazioni
fnoppdrtane I'autorita & Iefficacia di quelle dichiarazioni.
Ma dico- che trattandos?"di “cosa” chy -interessa al pm

| proposto.

identiche a quelle fatte dall‘onoresole Semtore Gioia in
ording”all’effetto che abbia potuto " produrre’ it decreto
del Dittatore dell'milia xell” 11 novembre 859" Bopra
quer’ vincoli- esistenti nelle ‘province “parmensi’ mi ¥en-
mvru anche fatte rispetto “alle Romagne. i "4 v

~ Veramente pare’a me ‘che ové si dovesse ‘definire In
questione ex jure constituto si potrebbe giustamente so-
stedere clie ‘it Decrelodel Dittatore dell'Emitia ‘avrebbe
distratté ariche: codesle estremie” relique det snslcmalm
dale. €I ot di 'heno, Poiche 8i* & ‘etévato il ‘Hubblo
da ‘nn"giurtcsnsulto B dulgrevole ‘comé !
Aatore Gioid, To ¢dngentitei’ 4

: S hon the'li prcsemcr
stinata’ &i feudi della Lombardia, mi ]\arn meno oppor-

tuno che qui venga introdotta cnhm od altra disposi-

alto’ geado.'fe Eondizioni' economiche' '¢”
di un largo territorio, & molto ulile, se momw vogliamd

zione per thi ben’ gli effetti del
deereto del Gowmamrc dell’ Emilia dell’ 11 novembre

dire necessario, che ‘uee  Bichiarazioni siano lmdum- 1859: essa potrebbe trovate scdé mu,lmrc e pm con-
in legge, in modo da procacciare acqmuamnnw o 8i- \'tnmmo in una legge speciale,
curezza complela, S e * Quindi, "o sigoori, io proporref all'onorevolé Senatore

Figure 3: Example of noisy text: OCR algorithms
perform poorly on documents with these types of
printing errors

Apart from just transcribing the debates, each
speech featured on the page is also associated with
the respective politician. This allows this collection
of pages to be utilized for assessing the accuracy
of tag extraction (see next Section 5).

4.1. OCR errors

OCR systems are very much prone to error also
considering the age of many of the documents
present in the data, many pages of which are un-
readable even for a human because of printing er-
rors. Figure 3 displays a particularly noisy page. In
such cases, OCR algorithms perform poorly, since
discerning printing errors from the original content
is a difficult task to perform even for state-of-the-art
techniques.

In order to evaluate the error rate of the OCR
process, and also to evaluate the possible error
correction phase, two metrics of comparison were
chosen based on the state-of-the-art OCR evalua-
tion literature (Neudecker et al., 2021): Word Error
Rate (WER) and Character Error Rate (CER).

Word Error Rate measures the percentage of
words that are missing, incorrectly placed or spelled
in the predicted document when compared to its

tomba, e cresce onore alla Reggia, all’Italia
[ Vivissimi segni d’approvazions.)

St dard ora| lefiura della Tetiera pérveruta
alla Presidenzadal Prefetlo di Ralaizo G
S. M. il Re

Figure 4: Example of Tesseract wrong block identi-
fication.

correct counterpart. Similarly, Character Error
Rate conducts the same calculation as the WER,
but character-wise, meaning it measures the per-
centage of characters that are missing, incorrectly
placed or different in the predicted document when
compared to its correct counterpart. Their formulas
are as follows:

D+1T D+1
S+ D+ cpp_ StD+

WER =
N N

where: S is the number of word/character substi-
tutions; D is the number of words/chars deletions;
I is the number of words/chars insertions; and N
is the total number of words/chars in the test set
counterpart.

Figure 5 shows the plot of text quality over inter-
vals of five legislatures: overall, a downward trend
is visible in the WER metric, with a seemingly un-
justified peak in the XI-XV interval. This indeed is
justifiable by the fact that three documents in that
time interval caused the Tesseract OCR to erro-
neously separate lines and paragraphs, leading to
the reconstructed files having segments of text in
the wrong placement (see Figure 4). Nonetheless,
Figure 5 allows to visualize the downward trend
in CER and WER (corresponding to an upward
trend in the quality and readability of the original
documents) since the older legislatures.
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Metric
—— CER
WER

Figure 5: Trend of Word Error Rate (WER) and
Character Error Rate (CER) in intervals of five leg-
islatures. The X axis represents the time intervals,
expressed with the kind of legislature (K = Kingdom,
CN = Consulta Nazionale, R = Republic) plus the
roman numerals describing its sequential number.

Correction method CER WER
Original 0.030 0.071
SymSpell 0.036 0.121

Table 2: Mean CER and WER against the test set
(the lower, the better).

4.2. Data cleaning preliminary tests

Following the approaches described in previous
work (Abrami et al., 2022), we try to fix OCR errors
using a spell-checker, specifically SymSpell,® which
is freely available and has high processing speed.

Unfortunately, the WER and CER metrics applied
to the test set before and after the corrections led
to worse results (see Table 2), therefore this first
version of IPSA is released without any intervention
on OCR output.

5. Documents tagging

After collecting the transcriptions of the debates,
we attempt to map each speech made by a Par-
liament member or a Government member in a
parliamentary sitting to the precise reference of the
involved politician. To this purpose, we first provide
a brief introduction to the ltalian Parliament data
structures.

5.1.

Both Camera dei Deputati and Senato della Repub-
blica release their recent data using the paradigm

Italian Parliament data structures

Shttps://github.com/wolfgarbe/SymSpell

of Linked Open Data,* following Tim Berners-Lee
modern vision of the Web where data and informa-
tion is not exclusively available in human readable
form, but it also accessed by machines using a
common standard, usually RDF.5

Following the directives from the Agenzia per
I'ltalia Digitale,® both chambers of the Italian Gov-
ernment have designed two ontology descriptions
in XML/RDF and two specific namespaces, OCD
(Ontologia Camera dei Deputati)” and OSR (On-
tologia Senato della Repubblica).® Unfortunately,
the two structures have been developed by differ-
ent working groups, therefore they are not com-
pletely compatible and interchangeable, although
they share some similar elements, such as having
a unique ID for each politician, act, session and
speech.

The data management is very different among
the two administrations. For instance, data from
Camera dei Deputati is available for download in
bulk directly from its open data website,® in RDF
format, or can be queried through a SPARQL end-
point.’® On the contrary, data from Senato della
Repubblica from the corresponding website!! is
available only by applying some filters and can be
obtained exclusively in XML, JSON, or CSV, al-
though a SPARQL endpoint'? does exist for making
queries.

Apart from technical differences, both ontologies
are written in OWL and are modelled on other Open
Government Data produced in other states, follow-
ing the guidelines and spreading best practices.

Notably, the Chamber of Deputies not only main-
tains up-to-date RDF datasets specific to its own
chamber but also manages highly comprehensive
cross-sectional data, encompassing information
about both Chambers and Governments. For this
reason, we concentrate our efforts on producing
the additional data using the OCD namespace.

5.2. Tagging procedure

In the OCD ontology, each politician is identi-
fied by a unique HTTP URI. For example, the
Member of Parliament lvanoe Bonomi is defined
by the URI https://dati.camera.it/ocd/
persona.rdf/p27370.

Overall, the mapping of the speeches to their
speaker included the following steps:

*https://www.w3.org/standards/
Shttps://www.w3.0rg/RDF/
bhttps://www.agid.gov.it/it
"nttp://dati.camera.it/ocd
®https://dati.senato.it/sito/21
®https://dati.camera.it/
Ohttps://dati.senato.it/sparql
"https://dati.senato.it/
"®https://dati.senato.it/sparql
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Figure 6: Bar plot of the average number of words per day contained in the parliamentary sittings by
legislature with thickness proportional to time span of the legislature.

Senatore PRIMERANO. Domando di parlare.

PRESIDENTE. Ne ha facolta.

Senatore PRIMERANO. Mi pare che con questa
dizione si ritorni all’ antico corpo di stato mag-
giore e si escluda la dicitura che & tutto il con-
cetto dell” articolo, cioé: « Capo di stalo mag-
giore dell’ esercito ».

Senatore TAVERNA, relafoire. Non ¢ che una
questione di forma: in luogo di meiters I’ag-
giunta votata in fine dell’articolo, per mag-
giore chiarezza la si pone a meta.

Figure 7: Example of a series of speeches where
speakers are recognizable by being uppercase, al-
though in come cases their are preceded by their
role in the Parliament

President2. Senta questo non ha a che faro col
processo verbale.

Pellegrini. La prego di credere e le dichiaro
che pud darsi, cid che a nessuno cale e neppure
a me, che questa sia l'ultima volla cho io ho
I'onore di chiedere la facolta di parlare... (Rumori)

Presidente. Onorevole Pellegrini, io auguro che
Ella chieda mille volte ancora la facolta di par-
lare...

Figure 8: Example of a series of speeches where
speakers are in lowercase notation, in this case
they are discernible from the speech by being in
boldface

MIRABELLI ROBERTO. Prima Spa-
venta.

MURATORI. Prima Spaventa con la
giunstizia nell’amministrazione. Ed ebbe in
Napoli un largo consenso di applausi. Ma
la critica fatta allora dei costumi parla-
mentari, rileggendo quel discorso, & sempre
di attualita, E prima ancora di Ini un altro
uomo insigne, onore del Mezzogiorno, Fran-
cesco De SBantis, serisse sulla degenerazione
dei nostri costumi parlamentari nelle cele-
brilettere pubblicate sul giornale Il Dirétlo.

Figure 9: Example of a series of speeches where
speakers are recognizable by being exclusively up-
percase

 gathering of all possible speakers and their
URI in a parliamentary sitting for each legisla-
ture;

« identifying when a speech is occurring inside
of a document;

+ pairing the speech to its corresponding
speaker.

Speakers in ltalian Parliament summary reports
are usually identified by their surname, however
they are not marked in the same manner in all leg-
islatures, and by simply observing the examples in
figures 7, 8 and 9, one can make several important
observations:
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» some legislatures exclusively mark speakers in
uppercase (9), some exclusively in lowercase
with boldface (7), others a mix of the two (8);

« presidents in charge of the Chamber in that
specific instance are always marked as “presi-
dente";

* in case of Parliament members being
homonyms both surname and name of the
speaker are specified (see 9, MIRABELLI
ROBERTO);

 occasionally, the surname of the speakers is
accompanied by the position of the speaker in
the parliament (“Senatore", “Relatore”, “Presi-

dente del Consiglio").

Depending on the legislature and the format of
the text, the first part of each paragraph is com-
pared to the list of politicians belonging to that leg-
islature. This list includes not only the people as-
signed to that particular chamber, but all the people
involved in the entire legislature, such as politician
from both Camera and Senato, and the Govern-
ment representative, that often do not sit in the
Parliament. As far as presidencies go, a new presi-
dency is detected by finding the word “Presidenza”
and checking inside that line whether a surname
is present, while when the speaker is identified as
“Presidente”, the current president of the sitting is
assigned as the speaker.

Since text could contain spelling errors caused by
OCR, the comparison was not straightforward, and
a fuzzy algorithm was used to match as closely
as possible the right surname. This was done
with fuzzywuzzy,'® an easy-to-use Python library
which performs efficient fuzzy string matching.

The tagging task has been evaluated against the
benchmark test set already described in Section 4,
and is composed of 58 pages. Table 3 shows the
results of the evaluation in terms of precision, re-
call, and F1. In our calculations, we consider true
positive a correctly identified politician, a false pos-
itive a wrong identification, and a false negative a
missing identification. As expected from this kind of
task, precision is higher than recall, meaning that
when a speech is identified, the involved politician
is correctly marked. The lower recall shows that
the main difficulty of the task is the identification
that a new speech has started.

To underline how a bad quality of the OCR pro-
cess affects the results, we add two rows in Table 3,
showing the difference in performances when we
consider documents before and after 1945. Simi-
larly, Figure 10 shows the F1 trend over the years.
Apart for a negative peak in legislatures IV-VIII,

Bhttps://github.com/seatgeek/
fuzzywuzzy
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Figure 10: Trend of tagging task F1 over time (see
caption of Figure 5 for the description of the X axis).

probably due to the small size of the test set, the
chart shows a constant increase in the performance
of the tagger.

Metric Precision Recall F1 Score
Global 0.939 0.880 0.909
pre-WW2 0.953 0.850 0.898
post-WW2 0.916 0.942 0.929

Table 3: Performance on the tagging task.

5.3. Data format

Law proposals and reports from Standing Commit-
tees are released in text-only format, since for this
kind of documents no post-processing has been
done. Parliamentary speeches, on the contrary,
are released in two formats: text-only and XML.
The XML version contains the tags that link each
speech to the politician who gave it.

Beside these two formats, we also release the
RDF triples describing the same information in-
cluded in the XML files, i.e. the association be-
tween the politicians and the debates. As described
in Section 5.1, this information follows the guide-
lines of the OCD ontology.

The Camera dei Deputati LOD infrastructure is
already tracking every speech of the Chamber of
Deputies sittings, but only started from the XVII
legislature (2013), therefore it was necessary to
expand the RDF from just two legislatures to a total
of 50 legislatures, with each speech being tracked
by the dataset built in the process. In addition to
this, we had also to add all the speeches from the
Senato della Repubblica.

In adding the reference to the textual data (since
before 1996 no structured data related to the
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speeches is available), we use the startEnd-
Pointer class from the W3C RDF pointers meth-
ods,'* which was perfecitly fitting for the use in this
context.

6. Dataset statistics

The IPSA dataset is released in different formats,
depending on the type of documents. In general,
documents from Kingdom | (1848) to Republic Xl
(1996) are available only as scanned PDF, therefore
the corresponding text may be incorrect. Starting
from Republic XllI, data has been uploaded in elec-
tronic format, therefore the quality should be very
high.

Table 4 contains all the statistics (number of doc-
uments, pages, tokens, and tags) from the par-
liamentary debates, along with quantitative data
about the side datasets containing the reports from
the Standing Committees and the law proposals.

Finally, Figure 6 gives a visual representation
of the size of the parliamentary speeches. The
thickness of each bar is proportional to the time,
while the height represents the average words per
day in that legislature. At a first glance, one can
see how the quantity of data has grown after WW2
(that can be also related to the increment of the
number of components for each chamber).

7. Release

All the data described in this paper is available
for download under the CC-BY 3.0 legal code,'®
similarly to what both Italian chambers did for the
original data.

In addition to text-only, XML and RDF files, the
Github page of the project'® contains all the source
code used to download, parse and tag the data,
along with the test documents used for the evalua-
tion.

8. Conclusions and Future Work

In this paper, we presented the first version of IPSA,
a collection of parliamentary debates, along with
reports from Standing Committees and law propos-
als.

The dataset contains around 2.4 billion tokens,
half of which belonging to the Italian Parliament,
where each speech is tagged with the correspond-
ing politician. The second half contains texts ex-
tracted from committees and law proposals, and is
not post-processed nor tagged.

"“https://bit.ly/pointers—rdf
Bhttps://bit.ly/cc-30-legal
16https ://github.com/dhfbk/ipsa

Texts before 1996 are available in scanned PDF,
therefore they are error-prone, while some process-
ing has been done to remove headings and clean
noisy contents such as indexes and tables.

In the future, we plan to implement state-of-the-
art methods and try to get better results in terms
of both OCR correction and tagging. Some recent
works take advantage of seq2seq models to clean
OCR results (Hamalainen and Hengchen, 2019),
but need training data, usually difficult to produce,
and often created artificially by adding noise to
clean texts taken from the same domain (Schaefer
and Neudecker, 2020). Since OCR errors are often
related to single characters, also approaches that
involve byte-level approaches could be explored
(Stankevicius et al., 2022).

Regarding the tagging task, our goal is to in-
crease recall by splitting the task into speech iden-
tification and politician attribution, so to avoid mis-
attribution of spans of texts.
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