Colonia: Corpus of Historical
Portuguese

Marcos Zampieri, Martin Becker
Romance Philology Department
University of Cologne

Abstract

This paper presents a new linguistic resource for Portuguese, Colo-
nia: Corpus of Historical Portuguese. It is a collection of textual
material from the 16" to the early 20" century with a user-friendly
interface. Colonia is a diachronic corpus available online with over
5,1 million tokens divided into five sub-corpora by century. The
corpus was POS tagged using TreeTagger and the framework used
to process queries is Corpus WorkBench (CWB) and Corpus Query
Processor (CQP). On top of this architecture, CQPWeb provides the
interface between query language and users. The methods for corpus
compilation as well as the characteristics of the data are presented in
detail in this paper.

1 Introduction

Portuguese is currently the 6 most spoken language in the world accord-
ing to Ethnologue [1]. For geopolitical reasons its importance as a global
language has increased significantly over the past decades contributing
to raise the interest in Portuguese as a foreign language and in linguis-
tic research on Portuguese. Even though the interest in Portuguese has
grown substantially, there is still much to be done in terms of language re-



sources, especially if compared to other European languages such as Ger-
man, French and English. Language resources such as corpora, taggers,
and lexicons are vital for linguistic research and for the computational pro-
cessing of a language. This paper aims to contribute in this direction and
presents a new resource for the study of Portuguese focusing on historical
data.

2 Related Work

A number of Portuguese corpora have been developed over the last two
decades, and most of them are freely available to the research commu-
nity. One repository of Portuguese language resources is the Linguateca'
project [2]. Linguateca hosts a number of written contemporary Por-
tuguese corpora, the most important of them are CETEMPublico [3], a
collection of 191 million words retrieved from the Portuguese Piiblico
newspaper and a 32 million word Brazilian corpus from Folha de Sdo
Paulo. Most corpora hosted by Linguateca are contemporary, with the
exception of Vercial?, a corpus of old literary Portuguese.

Other Portuguese corpora include the Reference Corpus of Contem-
porary Portuguese (CRPC) [4], containing written and spoken Portuguese
data and the new Corpus Brasileiro [5], alleged to be the biggest Por-
tuguese corpus to date with 1 billion words of written Brazilian Portuguese.

When it comes to historical Portuguese texts, there are only a few op-
tions available. One of them is Tycho Brahe [6], which contains texts from
the 16™ to the 19" century, in a total of 2,3 million words and two different
layers of annotation: morphosyntactic and syntactic. Tycho Brahe texts
are available for download in three versions: raw corpus, POS annotated
or syntactically annotated. The corpus can be also accessed through an
online interface. Another historical corpus is the one compiled by Grupo
de Morfologia Histérica do Portugués (GMHP)? at the University of Sao
Paulo. This corpus is, however, untagged and has no graphical user in-

Thttp://linguateca.pt/
Zhttp://www.linguateca.pt/acesso/corpus.php?corpus=VERCIAL
3http://www.usp.br/gmhp/CorpLhtml



terface. Finally, a widely used diachronic corpus is Corpus do Portugués
[7], a collection of 45 million words spanning the 14" to the 20 century.
Corpus do Portugués is available solely through an user interface.

2.1 Another Portuguese Historical Corpus?

Given the high quality of the resources available for historical Portuguese,
we believe that the compilation of Colonia should fill a gap between the ex-
isting corpora. We present next a table with the basic features of the most
important historical Portuguese corpora to date: Tycho Brahe, GMHP*,
Corpus do Portugués, and the new Colonia.

Tycho Brahe GMHP  C. Portugués | Colonia

Variety PT - BR PT - BR PT - BR PT - BR

Time Span 14th_19th 15t 207" 13th_19th 1620
Interface Yes No Yes Yes
Download Yes Yes No Yes
POS Yes No Yes Yes
Syntactic Yes No No No

Size 2,45 mil. No data 45 mil. 5,1 mil.

Table 1: Comparison Portuguese Corpora

From the four corpora compared here, Colonia is the biggest corpus avail-
able both to be downloaded (POS tagged version) as well as to be used
through a graphical interface. The other similar option is Tycho Brahe,
which has not only POS tags but also syntactic annotation not yet avail-
able in Colonia. Tycho Brahe has, however, less than half of Colonia’s
size and its texts are sampled from a different time span.

4There is no available data about the size of this corpus. Based on the material we com-
piled, we estimate roughly a total of 7 million tokens.



3 Methodology

Corpus compilation was done by collecting material from three main sources:
Dominio Piiblico’, a digital library of non-copyrighted media maintained
by the Brazilian Ministry of Education, and texts from other two afore-
mentioned Portuguese historical corpora: GMHP and Tycho Brahe.

Compilation of texts resulted in a total corpus size of 5,157,982 tokens.
The corpus was split into 5 sub-corpora by century. The total number
of texts and tokens from each of these sub-corpora is presented in the
table number 2 and a complete inventory of the texts used for Colonia is
available online®.

Century Texts Tokens
16" Century 13 399,245
17" Century 18 709,646
18" Century 14 425,624
19" Century 38 2,490,771
20" Century 17 1,132,696
Total 100 5,157,982

Table 2: Corpus Size by Century

The difference between Portuguese two main language varieties was taken
into account when collecting the texts for Colonia. The corpus contains
texts published by Brazilian and European authors in a balanced propor-
tion (52 Brazilian texts and 48 European texts).

3.1 Annotation and Post-Processing

After its compilation, the corpus was POS tagged using the IMS Stuttgart’s
TreeTagger [8] along with a parameter file for Portuguese [9]. TreeTagger
is a language independent probabilistic tagger that arranges annotated data
in a three column format (original token, POS tag and lemma). Studies re-
port that TreeTagger can achieve performance higher than 95% accuracy in

Shttp://www.dominiopublico.gov.br/
Shttp://corporavm.uni-koeln.de/colonia/inventory.html



attributing the correct POS tag and lemma of a token [8]. Parsers and POS
taggers are designed to be used on contemporary standard data. Given
the particularities of historical data, a substantial number of tokens were
tagged with an unknown lemma. This occurs because of spelling variation
and we tried to address this outcome on a post-processing stage.

The tagset used to annotate the corpus contains not only the classic
POS tags (e.g. V, DET, N) but also a couple of compound tags, such as the
combination of preposition plus determiner as (PREP+DET) or verb plus
pronoun (V+P). The tagset used for the annotation is presented in table 3.

Category POS  Example
Adjective ADJ bonita
Adverb ADV muito

Determinant  DET 0s
Cardinal CARD  primeiro
Noun NOM mesa
Pronoun P eles
Preposition ~ PREP de
Verb v fazer
Interjection I Oh!

Commas VIRG s
Punctuation  SENT

Table 3: Tagset

After the annotation, we carried out a post-processing stage. At this stage,
our first decision was to not normalize any spelling variation. We pro-
cessed texts as they were originally collected, hence some texts were al-
ready orthographically normalized before being compiled, and this infor-
mation can be found in the inventory of texts. As the oldest material for
Colonia was written in the 16" century, after this point Portuguese or-
thography had a moderate degree of variation [12] that could be grasped
by rules. After the 19" century very little variation has taken place and
we therefore focused on post-processing texts ranging from the 16" to the
18" century.

A semi-automatic method was then applied using scripts to address



unknown lemma words’. We first identified the words that were both at-
tributed an unknown lemma and were not proper nouns. This list of words
with unknown lemma was then scrutinized in search for patterns that were
coded in scripts to attribute the correct lemma to these words.

3.2 Queries and Interface

After annotation and post-processing, the Corpus WorkBench (CWB) and
Corpus Query Processor (CQP) [10] were used to index the corpus and
allow search queries in this data. On top of this structure, CQPWeb [11]
provides a web interface between data, query processor and the user. CQP-
Web is a tool that works together with CQP to allow users to make queries
through a user-friendly interface, providing most functions that state-of-
the-art corpus processors do. The corpus is in the final stage of pro-
cessing and is available at the following address: http://corporavm.uni-
koeln.de/colonia.

4 Conclusion and Further Perspectives

We presented a new resource for the study of Portuguese, the Colonia
Corpus of Historical Portuguese. The corpus contains POS annotation
and user-friendly interface which enables researchers to perform shallow
syntactic analysis using corpus queries.

We are continuing improving the corpus. At the moment we are car-
rying out experiments with fine-grained tags that take into account mor-
phological information, similar to the annotation used in the CLAWS®
tagset [13]. Given the aforementioned challenges of annotating historical
data, fine-grained annotation constitutes an additional level of complexity
if compared to the coarse-grained tags presented here. We are training
RFTagger [14], which is a tool similar to TreeTagger, but developed spe-
cially for fine-grained tags. The annotation with fine-grained tags will not

7 At this stage, we did not handle incorrect POS Tags.
8http://ucrel.lancs.ac.uk/claws/



substitute the current annotation but it will be available along with the
coarse-grained annotation in the near future.

The work carried out so far is being expanded to medieval Portuguese
texts. Moreover, this work is being replicated to other Iberian languages
as well, such as Galician and Spanish. We aim to apply the same method-
ology and annotation described in this paper allowing researchers to make
comparative and contrastive analysis across these languages.
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