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1. Introduction 

Tis chapter aims to examine limitations and challenges or the use o generative large 
language models (GLLMs) in historical research, as encountered by the authors in their 
particular experience. Te discussion is organized into three issues: the status o Por-
tuguese as a pluricentric language exhibiting linguistic variation, the characteristics o 
the eighteenth-century Portuguese language, which pose constraints to computational 
processing due to their specificities, and the natural language task o named entities 
recognition (NER). 

GLLMs are artificial neural network models designed to predict the next word in a 
sequence. Trough large-scale exposure to text, they learn probabilistic patterns o lan-
guage use—such as the likelihood that “taking into” is ollowed by “account”—and thus ac-
quire the ability to generate coherent and contextually relevant text. When integrated 
into conversational systems, or chatbots, GLLMs can answer questions, summarize in-
ormation, and perorm a wide variety o linguistic tasks. 

Despite their growing applications across many domains, their use in historical re-
search remains limited, as also discussed by Büttner (2026). History is a discipline un-
damentally shaped by discourse and dominantly reliant on textual sources, though other 
types o material evidence may also be considered. Te use o GLLMs as a tool or histor-
ical research remains in its early stages. Tere are bibliography reporting experiments 
that attempt to recreate the past using GLLMs fine-tuned on the COHA (Corpus o Histor-
ical American English) or on books published between 1880 and 1914, but with rather un-
reliable results, as presented by Underwood et al (2025). Also, see Wol (2026), about the 
early modern multilingual project VERIRACE. A critical engagement with both practi-
cal and conceptual issues is essential to ostering meaningul progress in the field. Both 
technical and epistemological issues must be careully considered in order to make im-
provements. 

Te discussion that ollows is based on our experience with the transcription, nor-
malization, and semantic annotation o an eighteenth-century Portuguese corpus – the 
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Memórias Paroquiais (Parish Memories). Tis source was produced by multiple authors be-
tween 1758 and 1761 as part o a large-scale survey conducted in the aftermath o the dev-
astating earthquake o November 1st, 1755. In 1758, the Portuguese Crown distributed a 
detailed questionnaire to all parish priests in the country, structured around three main 
thematic areas (the land, rivers, and mountains), seeking inormation about the terri-
tory, its inhabitants, and the consequences o the catastrophe, with the broader goal 
o compiling a comprehensive Geographical Dictionary o Portugal. In the 19th century, 
the handwritten responses were compiled into 41 volumes, later supplemented by two 
additional volumes and an index volume. oday, the collection is preserved in the Na-
tional Archive o orre do ombo, in Lisbon. ranscribed and digitized versions o the 
Memórias Paroquiais pertaining to southern Portugal are available through the data ag-
gregator CIDEHUSdigital1, under a Creative Commons Attribution 4.0 license. Tis col-
lection has been urther enriched with semantic annotations identiying Named Entities 
(NE), providing a valuable resource or computational and historical research alike. 

Te next sections are structured around three challenges aced by GLLMs, contextu-
alized on the work developed towards the Parish Memories. GLLMs, being designed or 
general-purpose use and based on contemporary texts, are still limited to dealing with 
specific languages, earlier linguistic stages o languages, and tasks requiring ormally 
strictly structured representations. 

2. Challenges due to specific languages: the case of Portuguese 

Te Portuguese language has undergone a long and complex process o evolution, shaped 
by multiple cultural and linguistic inluences. While Portuguese was still closely related 
to Galician in the 12th century, it became a separate linguistic system. From the 15th cen-
tury, the Portuguese maritime expansion brought the language to Arica, America and 
Asia. Portuguese served as a tool o commerce, diplomacy, and colonial governance in 
these areas, assimilating lexical and structural elements rom various contact languages. 
Te result o this process is a diverse linguistic legacy (see Mateus and Bacelar do Nasci-
mento, 2005). 

oday, Portuguese is spoken by approximately 260 million people (Instituto Camões, 
2022), making it the ourth most spoken native language worldwide, after Mandarin, En-
glish, and Spanish. It is the oficial or national language o countries across several conti-
nents, including Europe, South America, Arica, and Asia. It is a “pluricentric language”, 
comprising multiple standardized varieties that coexist within a single linguistic system. 
wo main patterns – European Portuguese and Brazilian Portuguese – dominate glob-
ally, while additional national standards are emerging in Arican contexts. Despite a high 
orthographic convergence achieved through reorm, the linguistic and cultural trajecto-
ries o Portugal and Brazil have diverged considerably. Dierences in vocabulary, syntax, 
and usage relect broader social and cultural distinctions between the two societies. Tis 
internal diversity represents both an asset and a challenge or computational linguistics 
and language technology. 

1 https://www.cidehusdigital.uevora.pt 
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In the digital era, the distribution o Portuguese language resources mirrors existing 
global inequalities. Brazil’s demographic scale and technological inrastructure ensure a 
significantly greater online presence, while European and Arican Portuguese varieties 
remain underrepresented in most digital corpora. Tis digital asymmetry has critical im-
plications or computational models, which learn linguistic patterns rom large-scale on-
line text data. As a result, most existing models tend to relect the lexical, syntactic, and 
cultural characteristics o Brazilian Portuguese, marginalizing other varieties. Tis im-
balance aects not only language representation but also the inclusivity and airness o 
AI applications. Addressing these disparities is essential to ensure that uture language 
technologies relect the ull linguistic, and cultural diversity o the Lusophone world. 

Currently, we see a prousion o eorts to develop GLLMs, both worldwide and within 
countries. 

Tere are multilingual models, and others are specialised or a single language. Te 
same prolieration can be seen within models specialized or Portuguese. Te Gervá-
sio models are available with 1 and 8 billion parameters.2 GlórIA3 is another generative 
model with 1 billion parameters. Tere are also Portuguese models developed in Brazil, 
such as Sabiá4, AmazoniaIA5, and SoberanIA6. 

I we consider the ull context large language model (FLLMs) (see Simons et al., 2026), 
there are other options. Te Portuguese Albertina amily7 includes ull context models 
o dierent sizes, with 100 and 900 billion parameters. Developed in Brazil, we have 
Bertimbau8, and even domain specialized models such as LegalBERpt9. 

While GLLMs are good in text generation tasks, such as question answering, and ma-
chine translation, where they, based on an input sentence, continue by generating a se-
quence o words, FLLMs, which are lighter, simpler models, perorm best in classification 
tasks, such as named entity recognition (NER), sentiment analysis, and others. 

Tese Portuguese LLMs (generative and ull-context) can be downloaded rom the 
national repository o PORULAN CLARIN10, the Portuguese National Research Inras-
tructure or Science and echnology o Language. Te international repository, Hugging 
Face, is another platorm where models or the Portuguese language can be ound. 

Te recent development o GLLMs or Portuguese extends beyond technical concerns; 
it also embodies cultural and epistemological implications. Language models encode not 
only grammar and vocabulary but also the social and cultural contexts embedded in their 
training data. Tis observation underscores the need or inclusive approaches to data 
collection and model training. Ensuring that Arican, Asian, diasporic, and past varieties 
o Portuguese are represented in computational corpora is essential or achieving a truly 
global and equitable digital presence.  

2 https://huggingace.co/PORTULAN/gervasio-8b-portuguese-ptpt-decoder 
3 https://nova-lincs.di.ct.unl.pt/gloria-the-new-portuguese-european-large-language-model/ 
4 https://www.maritaca.ai/ 
5 https://amazoniaia.com.br/ 
6 https://sia.pi.gov.br/projetos/soberania/ 
7 https://portulanclarin.net/models/
8 https://github.com/neuralmind-ai/portuguese-bert 
9 https://huggingace.co/raquelsilveira/legalbertpt_p 
10 https://portulanclarin.net/ 
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In the rapidly developing field o artificial intelligence, it is crucial that the entire 
diversity o the Portuguese language be visible, usable, and appropriately represented, 
even though these methods are better at expressing synchronic rather than diachronic 
issues. Tis corroborates Simons et al. (2026) who indicate the need o LLMs literacy or 
the humanities researchers. 

3. Challenges for specific periods: the case of the 18th century 

Languages also have variation across time. Crossing dierent historical linguistic peri-
ods, the 18th-century stage o the language, although modern, is still distinct rom the 
contemporary stage. extual sources are not always in digital support, especially in lan-
guages with great textual memory, such as Portuguese. 

Strict transcription guidelines are required or transcriptions. Tese guidelines are 
not always the same. Tis is true even when paleographers decide either to transcribe 
with absolute fidelity to the original or to update the language to a contemporary pat-
tern. What to do with old words still in use, erratic use o semi-capital and capital let-
ters, letters out o Roman pattern used as numerals11, change o geographical names in 
time, abbreviations, the long ‘s’, and other constraints? Also, transcriptions made by sev-
eral human transcribers may have dierent outputs, bringing inconsistency to the corpus 
collected. 

In the 18th century, regarding the linguistic stage o the language, most o the pho-
netic, phonological, syntactic, and other changes were already concluded or in consol-
idation, as discussed by (Cardeira, 2006, Castro, 2006, and others equally pertinent to 
this question). However, spelling was out o pattern till the beginning o the 20th cen-
tury. We find many pseudo-etymological digraphs (e.g., -th-), non-etymological double 
consonants (e.g., -ll-), use o “u” with consonantal value, “i”/“j” as allographs, or “y” as a 
semi-vowel, as presented by Cameron et al (2023) regarding the Parish Memories corpus. 
In the same text or the same corpus, the same word can be written in several ways. For 
example, in the cited corpus, the word “Assunção” [Assumption] has 20 variants. 

So ar, we have manually transcribed and normalized the corpus under study, aim-
ing to diminish the eects o these issues and increase accuracy in automatic tasks. For 
that, we developed a conservative approach, trying to perorm the minimal changes to 
maintain fidelity to the original. We maintained all linguistic variation, old words still 
in use, punctuation, but we updated spelling to the contemporary pattern. All this path, 
with constraints at several levels (transcription, variation, normalization) necessary or 
textual sources preparation, still can not be directly solved with available GLLMs, as ar 
as we know. 

GLLMs are mostly based on contemporary versions o the language. Although they do 
present an adaptability capacity, in our research, we observed some dificulties. GLLMs 
need to be trained on large volumes o texts rom dierent historical periods; however, 
such texts are not available in suficient quantity or in a condition suitable or large-scale 

11 E.g. ‘R’ equal to 40. 
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processing. For that, all kinds o materials should be considered, including administra-
tive, legal, and everyday documents, to represent the ull social spectrum rather than 
privileging elite voices, avoiding bias as much as possible. 

4. Challenges considering specific tasks: the case 
of Named Entity Recognition 

Named entity recognition (NER) is a Natural Language Processing (NLP) task that helps 
historians to answer the questions, Who? Where? What? When? Te main categories usu-
ally taken into account or this task are PERSON, PLACE, ORGANIZAION, and IME. 
For the purpose o historical research, these categories might need proper specializa-
tion. In our previous work, the categories were subdivided into several subcategories. 
We must always have in mind that we are dealing with a past society, necessarily dier-
ent rom the contemporary one: it was a hierarchical society, ruled by privileges, where 
inequality is assumed in the law. For that, or example, the PERSON category was subdi-
vided into Saints, Social Category, Name, Occupation, Author, and others (Vieira, 2025), 
trying to better describe the reality in its complexity. In addition, annotation was carried 
out with the broader context in mind, considering the larger expression to assist with 
homonymy and enable disambiguation. 

Annotated corpora are useul resources. Te manual annotation process, however, 
is quite demanding, so this has become an important NLP task. NER is mainly based 
on machine learning models. Te first approaches were based on predefined eatures. 
As the learning models evolved, less and less eature pruning was required. Te models 
were developed in a way that the eatures could be captured entirely rom observed ex-
amples. For the development o these systems, the existence o human made datasets are 
required to be able to train the models (see Zang and Colavizza, 2025). 

Te new developments in GLLMs, however, did not prove to bring improvements in 
this particular task. Following the ast evolution o the language models themselves, we 
have been testing available models, both generative and ull-context, aiming or the im-
provement o the NER task perormance (Nunes et al., 2025). Our last best result was 
achieved with Albertina, a ull-context BER-like model specifically trained on European 
Portuguese, and not by a generative model. 

Te limitations o GLLMs here may be connected to the act that NER is a sequence 
labeling task. It perorms a classification o tokens based, among other things, on their 
position in a sentence. Each token is identified as pertaining to a named entity or not, and 
a category or those identified as named entities has to be pointed out. In the sequence, 
we present an example o the required output or the NER task, where each token in a 
sentence is classified according to predefined categories; ‘B’ indicates the beginning o an 
entity, ‘I’ is the continuation o the identified expression (inside), ‘O’ indicates the token is 
not reerring to a named entity (outside). In the ollowing example in able 1, the general 
category is place (PLC), specialized or acility (FAC). 
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able 1: Example NER output 

se O Terceiros I-PLC_FAC 
vai O de I-PLC_FAC 
seguindo O São I-PLC_FAC 
até O Francisco I-PLC_FAC 
o O , O 
convento B-PLC_FAC sempre O 
de I-PLC_FAC subindo O 
Santa I-PLC_FAC acima O 
Clara I-PLC_FAC até O 
e O o O 
igreja B-PLC_FAC castelo O 
dos I-PLC_FAC 

GLLMs are language generators. Tey present very well-written sequences which, 
however, may describe situations that do not correspond to known acts. Tis has been 
called hallucinations, and this is due to the “creativity” abilities o these models. Tis 
presents specific challenges or historical analysis, which is grounded in empirically 
verified data, statistically supported patterns, or qualitatively established dominances – 
never in made-up inormation. Consequently, the risk that these models may prove un-
reliable or historians is significant. In the cases where the expected result has to ollow 
a strict structure, such as the one required or the NER task, this creativity capacity o 
the model may interere in a negative way. Another relevant dierence, here, between 
the two types o models is that ull-context models have bidirectional inormation about 
each word in the sequence. Tey work by seeing both left and right contexts o each 
word, which especially aords tasks such as NER. 

Whereas GLLMs may present excellent perormance or question-answering, dia-
logue, language translation, and reinterpretation, some specific tasks may not yet be 
best attended by these powerul models. Nevertheless, we are aware that this technol-
ogy rapidly evolves, and it might be the case that the next models may overcome current 
limitations. 

5. Final remarks 

In historical analysis, both the time variable and context are indispensable. Besides ques-
tions o duration, time must be understood as the condition or dynamism and change, 
while context relects the inherent complexity, diversity, and heterogeneity that charac-
terise social and natural phenomena. Since history is a orm o discourse undamen-
tally grounded in texts and deeply shaped by the temporal dimension—which inherently 
brings change—it is crucial to acknowledge these challenges to advance historical analy-
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sis. With the arrival o GLLMs, the ability o dealing with inormation coming rom vast 
amounts o text was increased, inluencing the way research is conducted by historians, 
linguists and others. 

However, these models, as seen beore, still have limitations in dealing with the past 
dimension. For the studies perormed by the authors o this chapter, the main limitations 
are due to specific language, time and task. Critical approaches are needed or relecting 
on the present and the uture—without losing sight o the past as, we believe,societies 
without memory cannot survive. Currently, these models, as ar as we know, do not ad-
equately address the need or diachronic variation, a crucial aspect or digital history. 

Having AI tools tailored to languages and their variants has become essential. Tis 
includes the creation o specialized training corpora or earlier stages o particular lan-
guages, the development o domain-specific fine-tuning strategies, and hybrid systems 
that can enorce ormal constraints. Only through such targeted eorts GLLMs can 
become genuinely useul tools or historical linguistics and digital history. Until then, 
their use must remain critically mediated by human expertise, ensuring that automated 
processes do not obscure the interpretive depth and contextual sensitivity that historical 
research demands. Multidisciplinary teams are the only ones who can operate this 
change.12 
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