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Abstract The chapter addresses a methodological approach to unstructured data
and discusses the potential that structured data offers in the field of historical research.
The dataset, which initially consists of textual content sourced from digital collections
at the Portuguese Overseas Archives in Lisbon, undergoes a preprocessing phase that
forms the basis for the extraction of structured data. The authors combine history, so-
cial sciences, and computer science to convert the correspondence repository into a
machine-processable form. This transformation is supported by an interdisciplinary
strategy in which they weave together elements of effective content management, topic
modelling, and social network analysis.
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1 Paper versus Pixel. Archival Practices in the Digital Era

Digital history encompasses a wide range of digital methods used by
historians to open up new perspectives on the past. These methods
have a remarkable capacity to enable new explorations of historical
narratives that go beyond conventional approaches and are particu-
larly welcomed by younger generations of historians. Although the
purpose of this paper is not to explore the nature of digital histori-
ography, we can agree on one fundamental aspect: the application
of the latest technologies in the field requires constant experimen-
tation (Jaillant et al. 2022).

In this paper, we would like to explore the potential of archival
collections - especially correspondence - in the application of digi-
tal archiving techniques and computer-assisted analysis. Before we
do so, it is important to distinguish between three categories of stor-
age modalities for the collections in question. These distinctions are
important for potential use by digital historians and provide differ-
ent opportunities for scholarly work. The first modality is archives
that have never been digitised and can be classified as ‘endangered’;
the second category includes mixed collections consisting of both pa-
per documents and their digital copies in repositories; and finally,
born-digital archives originally created in a digital format.

The first category includes archival collections around the world
that have not received adequate physical and digital preservation
of their documents. They can benefit from the Endangered Archives
Programme (EAP), an initiative that allocates financial resources to
facilitate the digitisation processes of primary sources.* Over the
past ten years, more than eleven million images have been digitised
under this program. In addition, new collections from South Africa,
India, Nepal, and Georgia were made available online through the
British Library Catalogue in 2003 (Supple 2015).

The second modality consists of mixed collections that contain
both physical and digitised documents. One such example, among
many others, is the Portuguese Biblioteca Nacional Digital, where us-
ers can access well-organised but still unstructured material through
basic metadata. Another archive collection in this category is Projeto

Authors acknowledge the support of National Science Centre of Poland through the
grant 2022/45/B/HS3/00473: Imperial Commoners of Brazil and West Africa (1640-1822):
global history from a correspondence network perspective, National Science Centre of
Poland. For additional information about our website MAPE - Mapping Atlantic Portu-
guese Empire: https://www.projectmape.org/.

1 See The Endangered Archives Programme of the British Library at: https://eap.
bl.uk/#:~:text=The%20Endangered%20Archives%20Programme%20%28EAP%29%20
facilitates%20the%20digitisation,in%20danger%20of%20destruction%2C%20
neglect%200r%20physical%20deterioration.
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Resgate, which is evolving digitally. These collections have moved
from the earlier practice of photographing and storing materials on
CD-ROMs to being searchable via more advanced search engines.
The transition from the first to the second modality is challenging
because it requires the funding of expensive electronic tools and is
time consuming.

However, the gap between the second and third modality is even
wider. We have to remember that digitisation alone will not make his-
torical sources machine-readable. An example of such born-digital
archive is the Brazilian project #MemdriasCovid19, which collects
individual image, text, video, and audio material that was originally
intended to exist only in digital formats (Nicodemo, Marino 2022).?

When discussing the various storage modalities for the collections,
it is important to note that they do not imply a hierarchical progres-
sion or mean that one category is superior to the others. Each mo-
dality faces its own challenges and considerations. Born-digital ar-
chives, for example, while considered promising, still face obstacles
such as copyright and privacy concerns (Jaillant et al. 2022). Our ap-
proach to digital archival practices places us in the second catego-
ry, which involves the creation of an integrated, machine-readable®
relational database derived from non-structured public correspond-
ence. We do not intend to move into the third category, but we are
experimenting with a digital approach to extracting, organising, and
further analysing relational information from this particular type of
archival material.

Regarding materials suitable for digital humanities research,
Niels Briigger classifies them into three types: digitised, born digi-
tal, and reborn digital. Digitised documents include original archival
materials that have been digitised. Born digital material is specifi-
cally designed to exist solely in digital format, without a paper equiv-
alent. Reborn digital material, in turn, falls into the same category
as born digital material, but has been modified during the preserva-
tion process (Brugger 2016, 5-7).

In this paper, we explain our approach, in which we started from
a digital extended catalogue of an otherwise analogue collection of
public correspondence. We have taken a number of systematic steps
to make this collection more suitable for computer processing and
interpretation. In the following sections, we introduce our extensive
dataset in the context of Big Data and then address the extraction

2 https://memoriascovidl9.unicamp.br/.

3 Machine-readable data present structures that allow computers to readily process
information. The vast majority of text data is unstructured, i.e. these texts are avail-
able in plain text only. Examples of structured (machine-readable) text data are XML
transcriptions where entities are tagged and identifiable.
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of metadata from the manuscripts. Finally, we explore interdiscipli-
nary approaches to digital methods that can be applied to research
projects similar to ours.

2 Navigating Big Data in Colonial Correspondence

The current version of our complex dataset MAPE - Mapping Atlan-
tic Portuguese Empire* contains 169,221 registers of colonial cor-
respondences (160,892 between 1640 and 1822, which is the peri-
od of our interest) exchanged by 34,407 social actors establishing
48,173 relationships across Americas, Europe, Africa and Asia. A to-
tal of 1,235 colonial institutions existed, providing colonial individ-
uals with opportunities to occupy 2,077 political roles and acquire
113 noble and land titles.

Working with such a massive amount of data classifies our dataset
as ‘Big Data’. The concept of ‘Big Data’ varies across different fields,
but in our case, it refers to a historical context in which large-scale
information is studied using data-intensive methods (Eijnatten, Pi-
eters, Verheul 2013). Because of its scale, this data exceeds the ca-
pabilities of standard analytical processing software (Blaney 2021).

But can numbers alone really tell us anything? While Chris Ander-
son believed that big numbers speak for themselves (Anderson 2008),
Trevor Barnes expressed concern that they generate too much noise
and indeed provide little historical insight (Barnes 2013). We see it
differently: without the right methods and digital capacity to analyse
and interpret them, these numbers remain meaningless. Digital His-
tory should focus not only on organising unstructured data, but also
on exploring additional possibilities. In this regard, we agree with
Eijnatten’s argument: “What large outstanding questions can histo-
rians hope to address by implementary digital humanities?” (Eijnat-
ten, Pieters, Verheul 2013, 58).

Our aim is to use our relational dataset to explore big questions
along three dimensions: firstly, to analyse the events and topics that
are recorded within the correspondence, thereby scrutinising their
spatial and temporal variability; secondly, to examine the interests
and experiences of colonial societies encompassed by the Portuguese
Empire, thereby discerning the evolving nature of these facets over
time; and finally, to elucidate the roles and functions undertaken by
officials within the expanse of the empire.

Regarding the first dimension of events and topics, we propose
the application of topical classification to the documents, coupled
with the utilisation of available metadata pertaining to temporal

4 https://www.projectmape.org/.
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and geographical origins of each document in order to address three
big questions:

a. What is the volume of correspondence related to different
documents’ topics as ascertained through topic modelling
and how does it vary by location (e.g. geographic location of
the sender) and time?

b. What role do historical events play in shaping the observed
dynamics?

c. Towhat degree can the application of topic modelling and ex-
amination of dynamics explain changes in the overall scope of
correspondence? Can the proliferation and dynamics of doc-
uments of different types and topics be explained by known
historical events in the colonies, the Portuguese Empire, or
the broader global milieu?

Regarding the second dimension of exploring the interests and
experiences of the colonial societies, we adopt the suggestions of
Graham, Milligan, Weingart (2015) and Francois et al. (2016) to cre-
ate a ‘macroscope’ of the societies of the Atlantic colonies based on
the information available in the correspondence. Using a collective
study approach, referred to as “a group biography” (Abbott 2009),
we investigate the social characteristics of the colonised societies.
The key questions we propose to investigate:

a. Who were the people documented in the correspondence orig-
inating from Brazil and West Africa, and how did their repre-
sentation evolve over time?

b. How did topics addressed in the correspondence evolve with
respect to gender, social status, and differences in the dis-
cussed issues?

c.  Who played the most active role in economic, political, and
legal affairs?

d. Which regions of colonial Brazil or West Africa were more in-
volved in economic, political, and legal affairs?

e. Finally, what were the concerns of colonised societies relat-
ed to private life, public life, family, economy, and social pro-
gress within the imperial context?

In the third dimension, our goal is to comprehend the roles and func-
tions of officials within the Portuguese Empire. We analyse their in-
volvement, responsibilities, and positions within the correspondence
network. By studying how their participation and roles evolved over
time, we aim to gain insights into the recipients and nature of peti-
tions from colonial inhabitants.

Recent publications on the political history of the Portuguese
Empire emphasise the involvement of various social actors in
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constructing the colonial empire.® With this in mind, we explore the
key actors to whom inhabitants in Brazil and West Africa turned and
furthermore, we examine the similarity of the issues they addressed.

Moreover, we endeavour to comprehend the progression of net-
work roles within the cadre of civil servants, exploring the potential
interconnection between this evolution and two key factors: the del-
egation of responsibilities by the monarch to local authorities, and
the increase of regal authority as driven by the aspirational absolut-
ist pursuits of the Portuguese court.

In addition, we examine whether petitions on similar problems
consistently reached the same officials and to what extent these pat-
terns varied based on the role or function of each official.

Exploring these big research questions across the three dimen-
sions can greatly enhance our understanding of the colonised soci-
eties within the Portuguese Empire. This exploration includes their
various attributes, interactions, shared experiences, narratives, ex-
pectations, aspirations, negotiation patterns, and social dynamics.
It is important to recognise that colonialism had profound effects on
the political, social, and economic spheres and still affects more than
three quarters of the world’s population today (Ashcroft, Griffiths,
Tiffin 2002). Studying the history of these societies requires exten-
sive archival efforts and a multidisciplinary approach to data man-
agement (Cuartero, Gémes 2012). Our effective approach is to use
a structured relational dataset for network analysis. Scholars have
combined early modern correspondence with social network analysis
to study the relationships between individuals over time and across
geographic boundaries. This methodology allows one to trace indi-
vidual life trajectories at the social level and understand how power
is consolidated at the institutional level.®

Correspondence analysis can be approached in three ways. First,
it involves identifying the most common senders and recipients of let-
ters (McShane 2018; Ahnert, Ahnert 2015). Second, semantic analy-
sis can be conducted to examine rhetorical strategies (Franzosi 1998;
McLean 2007). Finally, it determines the relational level between so-
cial actors. In addition to these existing approaches, we apply a pros-
opographical method to explore the discursive patterns of Atlantic
colonial societies that are often overlooked when focusing only on in-
dividual biographies. By examining their trajectories, including their
trans-imperial and intercultural connections, relationships with vari-
ous social actors, and rhetorical strategies, we can uncover patterns
of communication that reveal shared characteristics, narratives, and

5 Ramos et al. 2009; Thornton 2012; Costa et al. 2014; Havik, Newitt 2015; Fragoso,
Monteiro 2017; Fusaro, Poldnia 2017; Xavier et al. 2018; Domingos 2021.

6 Ahnert, Ahnert 2015; McShane 2018; McLean 2007; Padgett, Ansell 1993.
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cognitive processes across the Atlantic that transcend class and gen-
der boundaries. Our perspective considers the Portuguese empire as
a dynamic space characterised by networks and grassroots commu-
nication on the one hand, and globally significant historical phenom-
ena affecting the actions of colonial societies on the other.

Additionally, apart from studying the sender, recipient, timing, and
subject, we aim to investigate general political changes at the macro
level. We believe these changes are reflected in the structure of cor-
respondence networks, illustrating how different types of informa-
tion reached officials, including the monarch. The concept of “con-
nected histories” (Subrahmanyam 2007) serves as a framework for
analysing the history of colonial and imperial systems from a global
perspective. We apply this theory to uncover not only commonalities
in their “connected histories” but also to examine divergent paths
within the shared history of the Atlantic empire. Despite political or
structural similarities, concepts such as race, violence, and knowl-
edge transfer may have developed differently in these regions. Thus,
we aim to highlight the significant role of colonies and the workings
of the empire’s colonial societies.

The idea of studying local and global events through the analysis
of correspondence, reports, or information has gained attention in re-
cent decades. Contemporary political scientists are looking for data
and methods to learn about ongoing political events based on process-
ing large volumes of local reports and local media outlets. Examples
include the Global Database of Society (GDELT project)” and the Inte-
grated Crisis Early Warning System (ICEWS)® (O’Brien 2010; 2013).
The latter was created by the U.S. government as a kind of ‘early warn-
ing system’ for major events in specific regions (e.g. the Middle East)
to identify key actors (individuals and organisations), relationships
among them (e.g. collusion or hostility), and events that could reach a
global dimension. Other research-oriented projects of a similar nature

7 The GDELT project “monitors the world’s broadcast, print, and web news from near-
ly every corner of every country in over 100 languages and identifies the people, lo-
cations, organisations, themes, sources, emotions, counts, quotes, images and events
driving our global society every second of every day, creating a free open platform for
computing on the entire world” (https://www.gdeltproject.org/).

8 The Integrated Crisis Early Warning System (ICEWS) combines a database of po-
litical events and a system using these to provide conflict early warnings (https://
www.lockheedmartin.com/en-us/capabilities/research-labs/advanced-technol-
ogy-labs/icews.html).
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include the CAMS EvOlution project (CAMEO)® (Gerner et al. 2002) and
the Social Conflict Analysis Database (SCAD)*® (Salehyan et al. 2012).

Our corpus shares similar characteristics with these projects as
the correspondence comes from different regions of the Portuguese
Empire and is addressed to Lisbon. It contains information about
key local and global events, including the Restoration of 1654 in the
Brazilian region of Pernambuco, the 1755 earthquake in Lisbon, the
1789 conspiracy in Minas Gerais, and the 1807-11 French invasion of
Portugal. These local events mentioned in the correspondence can
be cross-referenced and compared to a calendar of known global
events. By employing social network analysis methods and further-
more, by building on the political science projects mentioned above,
our analysis of the corpus has the potential to provide valuable in-
sights into the social history of the Portuguese Empire at both the
local and global levels.

We hypothesise that the communication patterns of colonial soci-
eties were influenced by global events described above. Consequent-
ly, these communities shared common characteristics (prosopogra-
phy) as well as common ideas, narratives, and cognitive approaches
to the Atlantic coast (global history). However, the empire’s response
to these influences may have varied, highlighting inequalities in
the Global South. Colonised people not only acted as distinct social
groups (indigenous, black, women), but also exhibited cross-class and
cross-gender behaviours (group biography). To achieve our goals, we
will conduct a comprehensive analysis using a variety of digital meth-
ods and network science. By examining relational data, we will be
able to reconstruct prosopographic networks and examine the con-
nections between colonial societies and government officials in terms
of subject, time, and geographic context.

Based on the conceptual framework described here, we explain our
methods for dealing with unstructured data in the following section.

9 The Copernicus Atmosphere Monitoring Service (CAMS) provides consistent and
quality-controlled information related to air pollution and health, solar energy, green-
house gases and climate forcing, everywhere in the world. The CAMEO project pro-
poses to advance in the exploitation of new space observations, data assimilation and
inversion techniques for the global and regional CAMS production systems. https://
www.cameo-project.eu/.

10 “The Social Conflict Analysis Database (SCAD) includes protests, riots, strikes,
inter-communal conflict, government violence against civilians, and other forms of so-
cial conflict not systematically tracked in other conflict datasets. SCAD currently in-
cludes information [on] social conflicts from 1990-2017, covering all of Africa and now
also Mexico, Central America, and the Caribbean” (https://www.strausscenter.org/
ccaps-research-areas/social-conflict/database/).
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3 Decoding the Past. From Manuscripts to Metadata

For our research, we selected the Historical Overseas Archives
(AHU) in Lisbon, which José Curto has called “the richest and most
complete single depository of manuscripts relating to the admin-
istrative, economic, financial, military, political, and social history
of the Portuguese overseas colonies” (Curto 1988, 164). The collec-
tions consist of documents from various colonial institutions, such
as the Conselho da India (Council of India), Conselho da Fazenda
(Treasury Council), and Conselho da Guerra (War Council), which pre-
ceded the more important and longest-running Conselho Ultramari-
no (Overseas Council), that operated - with some political interrup-
tions - from 1642 to 1822.

After the Carnation Revolution in 1974 and the subsequent democ-
ratisation and decolonisation of Portuguese institutions, researchers
gained greater access to the collections of the Overseas Council. This
development was accompanied by an increased interest in creating
inventories and guides. One of the challenges Curto noted in the late
1980s, and which we also encountered in our research, is that many
of these repositories were not created by archivists from the Arquivo
Historico Ultramarino (Historical Overseas Archives) (AHU), but by
different groups of researchers with different academic affiliations
(Curto 1988, 165). In addition to the laudable efforts in cataloguing
documents, our generation of digital humanists inevitably faces the
difficult task of managing collections with hundreds of thousands
of documents with non-machine-readable, unstructured text data.

Our research focuses primarily on specific collections within the
AHU, arranged chronologically and geographically, which include
the following:

1. The Bardo do Rio Branco - Historical Documentation Res-

cue Project known as Projeto Resgate (Bertoletti et al. 2012;
Boschi 2018) which includes 26 catalogues of documents re-
ferring to Brazilian regions, catalogued at different times and
by different researchers.** The Projeto Resgate collection is
currently managed by the National Library of Rio de Janeiro
in Brazil, but is housed in the AHU.

2. The Angola Collection (Série Angola), whose cataloguing

was financially supported by the Portuguese Fundagdo para
a Ciéncia e Tecnologia as part of the project Africa Atldntica:

11 Catalogues of loose manuscript documents are the following: Brasil-Geral, Alagoas,
Bahia, Bahia-CA, Bahia-LF, Ceara, Espirito Santo, Goids, Maranhao, Mato Grosso, Mi-
nas Gerais, Para, Paraiba, Pernambuco, Piaui, Rio de Janeiro, Rio de Janeiro-CA, Rio
Grande do Norte, Rio Grande do Sul, Rio Negro, Santa Catarina, Sergipe d’el-Rei, Sdo
Paulo, Sdo Paulo-MG, Brasil-Limites. See more: https://actd.iict.pt/collection/
actd:CUF004.
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da documentagdo ao conhecimento, sécs. XVII-XIX (Atlantic
Africa: from documentation to knowledge, seventeenth to
nineteenth centuries).

3. The Cabo Verde and Guinea Collections (Série Cabo Verde,
Série Guiné), which were catalogued as part of two separate
projects: the aforementioned Africa Atldntica and the Res-
gate do acervo histérico de Cabo Verde em Portugal (Rescue
the historical collection of Cape Verde in Portugal) funded by
Camoes, Instituto da Cooperagdo e da Lingua (ICL).*

4. The Sdo Tomé Collection (Série S. Tomé e Principe), also cat-
alogued within the Africa Atldntica project.

5. The Mozambique Collection (Série Mogambique), which was
part of the Projecto de Microfilmagem de Documentagdo so-
bre Mocambique existente em Portugal, destinado ao Arquivo
Nacional de Mogcambique (Microfilming Project of Documen-
tation about Mozambique Existing in Portugal, Destined to
the National Archive of Mozambique), funded by the Swed-
ish Agency for Research Cooperation with Developing Coun-
tries (SAREC).

According to Ruth Ahnert, a British digital historian, it is crucial to
gain a deeper understanding of the “landscape of cultural data” and
the digitisation policies followed in the countries where these col-
lections are digitised and stored. Ahnert highlights that in England,
which has a mixed funding system, the outcomes often involve part-
nerships between the public and commercial sectors. While these
partnerships facilitate digitisation, they also impose certain limita-
tions and copyrights (Ahnert et al. 2023, 23-4). Portuguese public ar-
chives, instead, are more accessible to researchers and allow them
to work with the materials as long as they are not used for commer-
cial purposes. In the context of the Digital Repository of the Portu-
guese Arquivo Cientifico Tropical, which functions as a repository
for the holdings of the Portuguese Overseas Archives and other in-
valuable collections, it is crucial to underline that the materials en-
compassed therein are accessible without any cost to individuals in-
volved in personal, educational, and scientific inquiries. However,
for alternative intentions, notably those of a commercial nature, us-
age is contingent upon specified conditions and may solely be sanc-
tioned with explicit authorisation.*?

Additional collections housed within the Overseas Historical Ar-
chive include a diverse array of records such as accounts, statistical

12 https://www.instituto-camoes.pt/en/.

13 For the terms of use of the Digital Repository of Arquivo Cientifico Tropical, see
https://actd.iict.pt/about.php?display=terms&lang=pt, section 2.
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data, consultations, official proclamations, cartographic materials,
reports, and censuses. Notwithstanding the extensive variety of ma-
terials contained within the archival holdings, it is imperative to ac-
knowledge that these resources remain confined to their inherent
physical manifestations in the form of original paper documents or
microfilm reproductions. At present, our efforts are focused on cu-
rating summarised and digitised repositories for the aforementioned
five collections, catalogued in Africa and Brazil.*

It is important to note that our specialisation does not involve the
conversion of historical documents into machine-readable formats
through the use of handwriting text recognition (Toledo et al. 2019).
We rather follow Dong et al. (2021), Zbiral, Shaw (2022) and Ruth Ah-
nert et al. (2023) in accessing the data and converting human-read-
able documents into machine-interpretable data usable for compu-
tational analysis. Before our intervention, the digital repositories on
Portuguese colonies lacked structure and were incompatible with
widely used machine-readable formats such as CSV, RDF, XML, and
JSON. It is important to comprehend that the mere adoption of a digi-
tal format does not inherently ensure machine-readability. Figures 1,
2, and 3 represent examples of non-machine-readable registers from
two collections related to Bahia, Sao Paulo from Projeto Resgate, and
one from Angola [figs 1-3]. They are non-machine-readable because we
can digitally access (read) the text in these documents as plain texts
only. That is, they lack tags or metadata with which we could readi-
ly extract useful information amenable to computational processing.

5269- 1738, Julho, 18, Bahia
CARTA (cépia) do provedor-mor da Fazenda Real da Bahia, Luis Lopes Pegado
Serpe ao rei [D. Jodo V] sobre a cobranga da divida ao tesoureiro da Alfandega
da Bahia, Francisco Xavier da Silveira da quantia de cento e onze contos
trezentos e oitenta e cinco mil e seiscentos e noventa e oito reis.
Anexo: 4 documentos
AHU-Baia, cx. 65 doc. 03
AHU_ACL_CU_005, Cx. 62, D. 5269.

Figurel Exampleof non-machine-readable documentfrom Collection Brazil, Projeto Resgate, Bahia
Luisa da Fonseca (1599-1700)

14 For Conselho Ultramarino - Arquivo Historico Ultramarino (arquivos.pt), see htt-
ps://digitarg.ahu.arquivos.pt/DetailsForm.aspx?id=1119329. For Funds of Portu-
guese Overseas Archive, see https://actd.iict.pt/collection/actd:CU.
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1669, Janeiro, 30, Lisboa

CONSULTA do Conselho Ultramarino, sobre a petigao de Francisco Vieira,
morador na vila de Vitéria, capitania do Espirito Santo, ao (Principe Regente
D. Pedro), em que diz que em virtude de uma sua provisao, Agostinho
Barbalho Bezerra, que foi administrador das minas de Sao Paulo, lhe
concedeu o perddo do crime da morte de um homem, por o ter
acompanhado na jornada das ditas minas e por estar inocente daquele
crime, pede lhe mande confirmar o citado perddo. Pareceu ao Conselho que
o (Principe Regente) deve mandar passar a confirmagao pedida, a Joao
Falcao de Sousa pareceu que a provisao do (Principe Regente) nao deve ter
lugar e nao se deve mandar confirmar o dito perdao, pois € muito grave o
crime de morte de homem, que deve ser castigado.

AHU-Séao Paulo-MGouveia, cx. 1, doc. 26.

AHU_CU_023-01, Cx. 1, D. 26.

Figure2 Example of non-machine-readable document from Collection Brazil, Projeto Resgate, Sdo Paulo
Alfredo Mendes Gouveia (1618-1823)

[ant. 1618, Dezembro, 7]

REQUERIMENTO do [contratador de Angola e Cabo Verde], Anténio Fernandes [de] Elvas, ao rei [D. Filipe
Il] solicitando que lhe fosse passada uma provisdo a propésito dos direitos que se deviam pagar dos
escravos que iam para as Indias, o Brasil e outras partes, tendo em conta as diferengas de entendimento
que existiam entre os feitores da [Fazenda Real].

Obs.: m. est.

AHU-Angola, cx. 1, doc. 98.

AHU_CU_001, Cx. 1, D. 105.

Figure3 Example of non-machine-readable document from Collection Angola

Consequently, these documents are perceived by computer systems
as unstructured text. Digital historians face the challenge of deter-
mining what metadata they can extract from such documents for their
research purposes. Based on the above examples, we propose to de-
fine the following metadata for the correspondence:

a. A unique identifier (ID) assigned to each record that enables
linking and referencing individual correspondence.

b. Type of document: crucial to identify different types of corre-
spondence, from royal charter to individual voices, and to an-
alyse the documents based on their nature, such as:

b.i Carta (letter)
b.ii Consulta (consultation)
b.iii  Requerimento (petition)

c. Dates shall be put into a standard format for efficient search-
ing and filtering based on specific dates or date ranges, and
establishing a chronological order for the thousands of doc-

uments, e.g.:
c.i 1738-07-18
c.ii 1699-01

ciii  1618-12-07
d. Geographic location is another important metadata ele-
ment, whether it is a village, city, state, or colony, because
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it provides valuable information for spatial analysis. We can

study communication patterns in different regions and ex-

amine the effects of geographic factors on correspondence.

Some examples:

d.i City: Lisbon

d.ii State: Bahia

d.iii ~ Colony: Angola

e. Senders and recipients, with their relevant information about

positions or titles, represent relevant metadata for building

communication networks, identifying key figures, and analys-

ing the roles and relationships of individuals. The following

metadata applies to both senders and recipients:

el Sender name: André de Melo e Castro, Antonio Fer-
nandes de Elvas

e.ii Sender function: Vice-Rei e Capitdo-General,
contratador

e.dii  Sender title: conde das Galveias

Managing the correspondence data in the repositories presented our
first challenge. Knowledge management varied not only between ter-
ritories, but even within the same colony, due to different archiving
practices as well as human errors and misspellings. This inconsist-
ency posed a significant obstacle to our research. On the other hand,
these challenges highlighted the importance of adopting a digital
approach very early in historical research (Reinke 1981; Hedstrom,
Kowlowitz 1988). To overcome these obstacles, we first defined the
relationship data and then processed the unstructured information
to transform it into structured, machine-readable data. This required
identifying and categorising the elements through annotations.

We used the SpaCy library,** a Natural Language Processing
(NLP) tool written in Python, to identify the actors involved in the
correspondence and their associated attributes. Since our sources
are in Portuguese and the available Named Entity Recognition (NER)
libraries for Portuguese have limited accuracy, especially for histor-
ical texts, we took the initiative to develop our own NER model. To
do this, we had to manually identify and extract entities from a sam-
ple of 4,230 letters using programs such as MaxQDA, a software pro-
gram designed for computer-assisted qualitative and mixed methods
data, text and multimedia analysis,*® and Prodigy, a scriptable an-
notation tool.*” In addition to the standard categories, ‘Person’, ‘Lo-

15 https://spacy.io/.
16 https://www.maxqda.com/.
17 https://prodi.gy/.
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cation’ and ‘Organisation’, we trained our model to recognise new
categories such as ‘Role’, ‘Affiliation’, and (nobility) Title’.

The goal was to identify the senders and recipients of the corre-
spondence, the location from which the correspondence was sent,
and the organisations to which they belong. Successfully identifying
the senders and recipients of each letter required searching for pat-
terns in the text. Regular expressions proved useful in dividing the
text into three segments: sender information, recipient information,
and content. The additional attributes were identified using the NER
model we developed. These entities are persons (male and female),
noble titles, organisations (civil and secular institutions), military
and religious institutions, occupations, and geographic locations. Fi-
nally, we created a network dataset in JSON format to represent the
extracted information (Bloch, Vasques, Bojanowski 2022). Using our
NER model, we achieved a hit rate of 93.1% of accuracy.

Our efforts to convert the examples of Figures 1-3 into a ma-
chine-readable JSON format are shown in Figures 4-6, respective-
ly [figs 4-6].

f

'doc_id': 157876,

'doc_type': 'CARTA',

'date': '1738-07-18',

'text': ' 5270- 1738, Julho, 18, Bahia CARTA do vice-rei e capitdo-general do estado do
Brasil, André de Melo e Castro, conde das Galveilas ao rei D. Joao V sobre o excesso que cometera
o frade do Carmo, Frei Anténio de alcunha Pituba por ter acobertado o criminoso Francisco Gil
Garcia de AraGjo',

'sender': {'aff': [], 'title': ['conde das Galveias'], 'names': ['André de Melo e
Castro'], 'occ': ['vice-reil', 'capitao-general'},

liceciptent!s f%affls [],, ‘titleds L], “namesi: '[:XD. JodorVYi], occ': [irel ]}

Figure4 Example of amachine-readable document from Collection Brazil, Projeto Resgate, Bahia
Luisa da Fonseca (1599-1700)

{

'doc_1id': 286336,

'doc_type': 'CONSULTA',

'date': '1669-01-30',

"text': ' 26- 1669, Janeiro, 30, Lisboa CONSULTA do Conselho Ultramarino, sobre a
peticao de Francisco Vieira, morador na vila de Vitéria, capitania do Espirito Santo, ao
(Principe Regente D. Pedro), em que diz que em virtude de uma sua provisdo, Agostinho Barbalho
Bezerra, que fol administrador das minas de Sdo Paulo, lhe concedeu o perddo do crime da morte
de um homem, por o ter acompanhado na jornada das ditas minas e por estar inocente daquele
crime, pede lhe mande confirmar o citado perddo. Pareceu ao Conselho que o (Principe Regente)
deve mandar passar a confirmacdo pedida, a Joao Falcao de Sousa pareceu que a provisdo do
(Principe Regente) ndo deve ter lugar e ndo se deve mandar confirmar o dito perddo, pois é muito
grave o crime de morte de homem, que deve ser castigado',

'sender': {'aff': ['Conselho Ultramarino'], 'title': [], 'names': [], 'occ': []},

'recipient': {'aff': [], 'title': [], 'names': ['D. Pedro'], 'occ': ['Principe
Regente']}

3

Figure5 Example of amachine-readable documentfrom Collection Brazil, Projeto Resgate, Sdo Paulo
Alfredo Mendes Gouveia (1618-1823)
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{

'doc_1id': 148086,

'doc_type': 'REQUERIMENTO',

'date': '1618-12-07',

'text': ' 105. ant. 1618, Dezembro, 7 REQUERIMENTO do contratador de Angola e Cabo
\Verde, Antdonio Fernandes de Elvas, ao rei D. Filipe II solicitando que lhe fosse passada uma
provisdo a propésito dos direitos que se deviam pagar dos escravos que iam para as Indias, o
Brasil e outras partes, tendo em conta as diferencas de entendimento que existiam entre os
feitores da Fazenda Real',

'sender': {'aff': [], 'title': [], 'names': ['Anténio Fernandes de Elvas'], 'occ'
['contratador']},

'recipient’: {'aff': [], 'title': [], 'names': ['D. Filipe II'], 'occ': ['rei']}

Figure6 Example of amachine-readable document from Collection Angola

All 31 catalogues were converted into a harmonised and ma-
chine-readable form following our extensive computational process.
Moreover, they are not only digital, but also accessible for further
data processing.*® The extracted data includes details about send-
ers and recipients, their social and political roles, administrative
positions, and geographic locations. These data are now amenable
to computational methods, such as social network analysis, that can
reveal insights into the key players in the early-modern Portuguese
empire and their connections to high-ranking officials. Through the
skilful application of NLP techniques, our efforts have transcended
the realm of simple digitisation and elevated these repositories into
the realm of metadata-rich entities. The following section describes
the far-reaching possibilities that structured data can offer.

4 Interdisciplinary Strategies for the Structured Data

In the previous sections, we discussed working with large historical
datasets and preparing them for machine readability. By doing so, we
have successfully developed a functional digital infrastructure for an-
alysing communication patterns. However, the crucial question re-
mains: what comes next? What historical knowledge and digital ca-
pabilities do we need to study events, issues, actors, and places in
the colonial territories of the Portuguese Empire? How do we situate
these interactions within the global framework of the ongoing change
in the Portuguese colonies from 1640 to 1822, spanning the period
from the Brigantine dynasty to Brazilian independence? This section
focuses on presenting methods and ideas that historians, digital hu-
manities scholars, computer scientists, and others can use in similar
projects. The digital projects are not intended to create exclusive re-
search methods. Rather, the goal is to develop universal strategies
that can be applied to a variety of projects that use a digital approach.

18 Tolearn more about structured and unstructured documents read Merofio-Pefiue-
la et al. 2014, 539-64.
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We have no doubt that conducting digital history projects requires
interdisciplinary approaches. This can be observed in several dimen-
sions of About Remembering Lincoln,*® a digital storytelling project;
data visualisation exemplified by Visualizing Emancipation (Nesbit
2014);° mapping techniques as demonstrated in The Spread of US
Slavery 1790-1860,** using the National Historical Geographic Infor-
mation System (NHGIS) of the Minnesota Population Center;** net-
work analysis in Dissident Networks Project (Zbiral, Shaw 2022),%* or
in Mapping the Republic of Letters (Edelstein et al. 2017).?* The larg-
est and most complex digital project to date is Living with Machines,*
where their research experience was that it was “one of the largest
investments [in the UK] being made in the arts and humanities, and
so it is dealing with a team much larger than normally encountered
by researchers from these background” (Ahnert et al. 2023, 4). In
our project MAPE - Mapping the Atlantic Portuguese Empire we also
take a collaborative approach that leverages the expertise of a team
with backgrounds in history, social sciences, and computer science
for the following steps:

1. Content Management - creating a comprehensive thesaurus

composed of entries drawn from the sources;

2. Topical Classification - using topic modelling algorithms such

as Latent Dirichlet Allocation (LDA);

3. Social Network Analysis - applying Bipartite networks

techniques.

4.1 Content Management

As mentioned, our dataset primarily comprised unstructured tex-
tual sources, including letters and petitions. This data required a
preprocessing phase that involved systematic treatment to extract
the relevant information in a structured form. This preprocessing
and standardisation facilitated the transformation of textual data in-
to organised data sets suitable for structured storage and manage-
ment using formats such as relational databases, graph databases,

19 Remembering Lincoln. http://rememberinglincoln.fords.org/. Created and
maintained by Ford’s Theatre, Washington, D.C.

20 https://dsl.richmond.edu/emancipation/.

21 https://lincolnmullen.com/projects/slaveryy/.
22 http://www.nhgis.org.

23 https://dissinet.cz/.

24 http://republicofletters.stanford.edu/. More examples of digital projects are
accessible here: https://infoguides.gmu.edu/digitalhumanities.

25 https://livingwithmachines.ac.uk/.
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or tabular representations. Adopting such structured representa-
tions holds significant potential and is tied to the characteristics of
what one wants to use the data for. For example, graph-based repre-
sentations natively are more suitable for densely interconnected da-
ta, such as communication letters with relations between people, or-
ganisations, locations, and other entities.

Structured representations of large datasets produce great results
and offer digital historians a wide range of possibilities for explora-
tion. One of these possibilities is the creation of a comprehensive the-
saurus composed of entries drawn from the sources. Our research fo-
cuses on cataloguing people, geographic locations, and institutions
as they are found in these historical documents. However, this task
has its complexities and challenges. Creating such a thesaurus re-
quires the judicious application of data mining techniques at multi-
ple levels. These dimensions include removing duplicate entries to
ensure the accuracy and integrity of the thesaurus. In addition, in-
dividuals, locations, and organisations with identical names and ti-
tles must be distinguished, which requires careful disambiguation
methods. Matching titles and occupations of individuals is another
complicated task, requiring the detection of nuanced variations and
contexts. Finally, tracking changes in place names over time is crit-
ical to establishing historical context and accurate representation.

Identifying duplicated entities in the corpora can be approached
in various ways, from preprocessing the text to employing robust
machine learning models. The preprocessing stage involves tasks
such as lowercasing, removing punctuation, tokenisation (i.e. break-
ing down the text into smaller units, known as tokens, that repre-
sent meaningful units of text), and possibly reducing words to their
base or dictionary form using methods such as stemming or lemma-
tisation. After the preprocessing, entity normalisation or other meth-
ods can be applied to identify duplicated entities. Entity normalisa-
tion assumes that entities might be mentioned in different forms or
variations (e.g. “Jodao V” or “D. Jodo V”). This technique requires an
exhaustive mapping of different variations of an entity to a common
representation.

In contrast to entity normalisation, which requires the user to cre-
ate a dictionary of different variations of the entities, the Thresholds
and Similarity method operates more automatically. This method lev-
erages similarity metrics to identify entities that are slightly different
but still represent the same concept. For example, string similarity
algorithms (e.g. Levenshtein distance, Jaccard similarity) can be ap-
plied to find entities with minor variations. Machine learning models
also represent an alternative to identifying duplicates, particularly
in large datasets or more complex duplication patterns. The model is
trained using text features (e.g., term frequencies, entity types, and
contextual information) to identify duplicated entities automatically.
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Even after applying one or multiple duplicated entity detection tech-
niques, a post-processing step can help achieve better results. This
step usually concerns manual merging duplicated entities into a sin-
gle representation or highlighting them for further review.

In our previous research (Bloch, Vasques, Bojanowski 2022), tack-
ling the identification and subsequent elimination of duplicated enti-
ties focused solely on rectifying typographical errors within the tran-
scripts. Presently, we are confronted with the necessity of employing
more robust matching algorithms to identify name variations. These
variations can be due to several factors, including linguistic shifts in-
herent to the natural evolution of the language. Addressing this en-
deavour entails using algorithms based on textual similarity (Bilenko,
Mooney 2003). Another matter that requires our attention pertains to
the differentiation of individuals who might possess identical names
and titles (e.g. a son who inherits his father’s name and position). In
the literature, we can find various techniques for person name dis-
ambiguation based, for example, on clustering (Khabsa, Treeratpituk,
Giles 2013) and graphs (Wang et al. 2011). Also, incorporating contex-
tual analysis can help disambiguate entities in such cases. This anal-
ysis involves considering the surrounding words or phrases to deter-
mine whether the entity is duplicated. In the context of our documents,
a straightforward strategy is a disambiguation based on the document
date. Besides distinguishing between individuals, we will enrich their
information by attributing their titles and occupations. This informa-
tion, extracted with the NER algorithm, for example, will be obtained
from the documents associated with an individual.

Lastly, we need to track name changes of place units (toponym-
ic). Since many names of places (towns, villages) and institutions or
organisations are no longer in use in modern Portuguese, we must
first determine each name’s geographic location and historical de-
velopment using early-modern dictionaries.*® All the mentioned steps
aim to clean, standardise and structure the data, which is critical
to establish a solid foundation to build our data model. A well-de-
signed data model will ensure consistent treatment of entities and
relationships in this context leading to a more generalised and scal-
able framework. For instance, this framework should efficiently al-
low the inclusion of new document types and the expansion for dif-
ferent time periods, locations, and data sources.

26 Such as, for example, online available dictionaries: Diccionario da lingua portugue-
za by D. Rafael Bluteau; Diccionario Bibliographico Brasileiro; Diccionario Bibliographi-
co Portuguez; Diccionario da lingua brasileira; Diccionario topogrdfico, historico, des-
criptivo da comarca do Alto-Amazonas; or the Cambridge Encyclopaedia of Latin Amer-
ica and the Caribbean (Collier, Blakemore, Skidmore 1985).
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4.2 Topical Classification

Another way to use structured historical data is thematic classifi-
cation. Historians’ efforts to uncover analogous patterns in corre-
spondence bring the thematic classification to the forefront of digi-
tal scholarly interest (Apolinario 2002; 2016; Brauer, Fridlund 2013).
A compelling recommendation is topic modelling - a technique used
to discover latent themes or topics within a collection of documents.
It is an unsupervised learning approach (i.e. it does not require la-
belled or pre-classified examples) that assumes that every document
in the corpus is a mixture of different topics and that a distribution of
words characterizes each topic. The goal is to automatically extract
these latent topics and determine their word distributions.

In a manner analogous to the data management process, the se-
lection of the method for topical classification varies according to
the characteristics of the data and the results to be achieved. For
example, depending on the number of documents in the corpora and
their average length, some techniques would be more suitable than
others. Among the topic modelling algorithms, Latent Dirichlet Allo-
cation (LDA) is one of the most widely used (Blei, Ng, Jordan 2003).
LDA assumes that documents are generated based on a probabilistic
process involving topic assignments for words. This information en-
ables researchers to interpret and label the discovered topics based
on the most representative words. Topic modelling can provide in-
sights into the main themes present in the corpus and allow for ex-
ploratory analysis, content organisation, and information retrieval.

In large corpora such as ours, the primary obstacle when utilis-
ing LDA topic models lies in the initial parameterisation of the algo-
rithm, explicitly determining the optimal number of topics and cus-
tomising the stopword list appropriately. Although some techniques
give us bounds on the number of topics (e.g. Nikolenko, Koltsov, Kolt-
sova 2017), defining both parameters still depends heavily on a deep
knowledge of the corpus and heuristics. Tuning the models and in-
terpreting the results, especially the meaning of the resulting doc-
ument themes, require contributions from the historian/archivist in
the research team.

Brauer and Fridlund postulated that topic modelling algorithms
view each document as a “bag of words”. This approach allows the al-
gorithms to distil a coherent essence from the words in a document,
revealing meaningful thematic clusters (Brauer, Fridlund 2013, 154).
Based on our experience, we observed several letter subjects in our
colonial corpus. These categories embody different sets of words that
encompass a spectrum of information about social, administrative,
political, religious, and economic dimensions. In each letter, residents
of the Portuguese colonies express their personal memories and ex-
pectations as settlers or colonial officials (Boschi 2011; Candido 2011;
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Marquez 2022). It is fascinating to observe, however, that in each
communication they focus on a particular ensemble of words that
embody their intent. Consider, for example, the petitions of enslaved
persons, whose linguistic fabric revolves around terms such as slav-
ery, manumission, and freedom. By comparison, widows’ letters re-
volve around key words such as guardianship or inheritance.
Besides the issues with the algorithm parameterisation, the size
of each document in our corpora might also impose some challeng-
es to the topic modelling process. The average text length of records
in our data is around 360 characters, comparable to the 280 limit of
a tweet, for example. In these scenarios, other versions of the LDA,
such as the Gibbs Sampling algorithm for the Dirichlet Multinomial
Mixture, GSDMM for short, could perform better (Yin, Wang 2014).
In Figure 7, we can see an example of a visualisation of topics iden-
tified by the GSDMM [fig. 71. In this case, we used a word cloud to vis-
ualise the most significant words in each group. The colour repre-
sents different topics, and the word size is proportional to the number
of times it appeared in the documents within that topic. Notice the
different sets of words in (a) and (b); for example, the term ‘Rei’ (i.e.
the King) does not appear in (b). It is worth mentioning that this is a
preliminary result produced for exemplification purposes.
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Figure7 Example of topicsidentified using GSDMM approach on our corpora

4.3 Social Network Analysis

The structured historical data also provides the opportunity to per-
form social network analysis. This analytical approach sets to explore
relationships and interactions between individuals, groups, organisa-
tions, or other social entities. Using this method, historians can gain
insight into the patterns of connections, the flow of information, and
the dynamics of influence within a given network.
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Social networks can be represented as graphs which consist of
nodes (representing individuals or entities) and edges (representing re-
lationships or connections between them). Nodes can have various at-
tributes such as demographics, behaviour, or interests, and edges can
have different properties like strength, directionality, or type of rela-
tionship. Also, one can employ concepts and metrics from graph theory,
such as centrality, clustering, connectivity, and community detection.

The use of various analytical techniques such as positional analy-
sis methods (Borgatti, Everett 1992), centrality measurement, block
modelling (Doreian, Batagelj, Ferligoj 2005), and Exponential-family
Random Graph Models (Handcock et al. 2008; Lusher, Koskinen, Rob-
ins 2013) serves as a powerful set of tools to investigate and visual-
ise the complex dynamics and influence of individuals in networks.

Notably, these techniques provide a lens through which one can
examine the central role that particular individuals play in the struc-
ture of the network. In addition, they are ideal for visualising the
fine-grained blocks that emerge in complex networks and are ori-
ented around specific attributes. This ability to visualise the small-
er components of networks contributes to a more comprehensive un-
derstanding of the architecture of the network.

How can network historians approach their investigations using
these techniques? They could examine the dynamic evolution of in-
teractions between colonial subjects and the monarchy over time,
especially in terms of their position. Similarly, they could examine
the key roles that different officials held within the colonial hierar-
chy at different levels and the contribution of these roles to shaping
the network configuration (positional analysis). Another avenue of
inquiry is to identify central figures or roles within the network and
determine how their centrality changed over different time periods
(centrality measurement). In addition, the researchers could explore
whether the network can be divided into subgroups defined by the
nature of correspondence and connections between officials and co-
lonial residents and focus on the interplay between these subgroups
(block modelling). Finally, network historians could examine the fac-
tors that influenced the emergence and evolution of the correspond-
ence network (Exponential-family Random Graph Models).

The networks can provide not only an intuitive way to visualise
complex relations but also give insights into the data. Figures 8 and
9 depict two examples of creating these networks. Figure 8 shows
an example of a correspondence network where the nodes represent
people, and the edge indicates a message exchange between them.
In this example, the edges are directed, and the arrow points toward
the message’s recipient. The node’s size is proportional to its degree
(i.e. the number of connections), and large nodes represent influen-
tial individuals. Figure 8 illustrates the King D. Jodo IV as the most
notable hub of connections [fig. 8].
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escrivao Jgdo Ribeiro

Conselho ga Fazenda
Conselho dgUltramarino Conselho /Ultramarino
capitdo-mor do Mgranhdo, Manue...

rei D>dpéo IV

vigario-geral doggstado do Mar... oficiais da camga do Maranhao

capeldo fr. Luig de Assuncéo
camara da cidade de S@o Luis d...

Siya

Figure8 Example of anetwork connecting senders to recipients of correspondences from our corpus

Figure9 Example of a bipartite network of people and their respective organisation type
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Bipartite networks are another way of creating networks [fig. 9]. A bi-
partite network, also known as a bipartite graph or a two-mode net-
work, is a type of graph that consists of two distinct sets of nodes,
where nodes in one set are only connected to nodes in the other set
and not to nodes within the same set (Curran et al. 2018). In other
words, there are no connections between nodes within the same set.
These networks can be projected into one-mode networks by creat-
ing connections between nodes of the same type that share com-
mon neighbours. The projections allow these networks to represent
various relationships, such as user-item interactions (e.g. users and
products in recommender systems), author-paper relationships (e.g.
authors and papers in academic collaboration networks), and more.
Figure 9 portrays an example of bipartite networks of people and the
type of organisation they are associated with (e.g. military - MILIT or
religious - RELIG). The two nodes in the middle are individuals that
occupied a military position but also expressed their association with
a religious group or institution. These are perhaps the most interest-
ing nodes in the graph as they express a betweenness, i.e. a broker-
age power, that the other individuals in the graph do not possess as
they are members only of one organisation type. This simple exam-
ple demonstrates the potential digital humanities tools have in un-
veiling hidden structures not otherwise detectable, which have the
ability to shed light on certain unexplained phenomena by tradition-
al historiographical tools.

5 Breaking Barriers Between ‘Digital’ and Historians

In conclusion, we would like to sum up our experience in the realm of
digital humanities. First, we emphasise the crucial role of document
collection preparation in the initial stages of digitisation, which is es-
sential for all scholars in the digital humanities domain. Improving
collaboration between archivists and digital researchers is necessary
to facilitate the creation of machine-readable documents. The tradi-
tional practice of summarising or transcribing documents and stor-
ing them in PDFs or other formats falls short. Research projects in
the digital humanities should involve experts from a variety of fields.
These include various areas within the humanities, disciplines such
as history, archival sciences, and sociology, as well as the dynamic
field of computer science.

Second, historians should prioritise the inclusion of metadata
when analysing historical documents and carefully consider what
types of metadata can be derived from the available sources.
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Third, it is necessary to explore and use various software
tools from the beginning. Among these tools, Tropy,*” a free and
open-source desktop knowledge organisation application, stands out
as user-friendly software that allows describing historical sources,
creating metadata, and exporting to JSON-LD formats (Takats 2017).
Undoubtedly, JSON, CVS, and XML are the optimal formats to ensure
machine readability of historical documents.

Finally, historians need to overcome their reservations about us-
ing digital tools and embrace the opportunities they offer. These tools
should be viewed as aids that streamline the research process, and
certainly not as a substitute for the researcher’s expertise and deep
understanding of the field. By taking full advantage of existing and
rapidly evolving technologies, historians can gain varied interpreta-
tions from historical documents.
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