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Introduction

Today computational methods are used more and more in domains outside of their original
conception. For example, sentiment analysis (SA) — a technique originally designed to infer
general opinions from product reviews — is applied to make stock market predictions, in the health
sector, by government agencies and in academic research (e.g., social science). In line with one of
the themes of this year's DH Benelux conference, this presentation discusses the challenges of
integrating quantitative, statistical and computational methods and techniques into the Arts and
Humanities. Specifically, it investigates the suitability of SA for linguistics research, where it has
not been explored yet. Indeed, whereas this technique has been used across disciplines as a means
to answer a variety of research questions, such as to analyse opinions about social and political
issues, particularly on social media (see Salas-Zarate et al. 2017; X. Liu 2022; Zhong and Ren
2022, Haselmayer and Jenny 2017; Ansari et al. 2020; Matalon et al. 2021, Karamibekr and
Ghorbani 2012; Nguyen et al. 2020; Bhat et al. 2020, Thelwall 2016; Burscher, Vliegenthart, and
Vreese 2016; Amarasekara and Grant 2019) in linguistics research, the use of SA has largely been
overlooked. The aim is to investigate the limitations and advantages of this method, its
applicability for tasks outside of its original conception, and to what extent it may be used for
linguistics research.

In doing so, this study responds to recent calls for new analytical methods that could expand the
field of linguistics by devising novel and dynamic ways of exploring established topics (Rose and
McKinley 2020). Specifically, I test SA against an established case in linguistics: the correlation

between subjective attitudes such as surprise, irritation and discontent and the use of the
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progressive. Several accounts in various languages (e.g., English, German, Dutch) (Traugott and
Dasher 2001; Killie 2004; Levin 2013; Pfaff, Bergs, and Hoffmann 2013; Anthonissen, De Wit,
and Mortelmans 2016; 2019) have indeed observed that non-aspectual pragmatic or subjective
meanings, for example to signal politeness and discontent, may mark the use of progressive
constructions. The use case is the Italian language. In this way, the study also provides fresh
insights into this line of enquiry in which, with the exception of limited work on French (e.g., De
Wit, Petré, and Brisard 2020), works have been largely focused on Germanic languages and
predominantly on English. Furthermore, in this way this contribution aligns with the general theme
of this year's conference “Crossing borders: digital humanities research across languages and

modalities”.

Analysis and results

For the analysis, the study uses FEEL-IT (Bianchi, Nozza, and Hovy 2021), a state-of-the-art
transformer-based machine learning classifier for emotion and sentiment classification in Italian
to predict sentiments and identify the corresponding emotions. It employs the Italian BERT model
UmBERTo trained on Commoncrawl ITA (Parisi, Francia, and Magnani [2020] 2021) and fine-
tuned on a corpus by the same name containing Italian Twitter posts manually annotated with four
basic emotions: anger, fear, joy, sadness. This SA classifier returns a prediction of the sentiment
polarity (i.e., positive or negative) and the specific corresponding sentiment (i.e., anger, joy,
sadness, fear). The sentiment polarity is obtained by collapsing the four emotions into the two
categories (i.e., joyllpositive; fear, anger, sadness[Inegative). Another challenge of using
computational methods for linguistic research is related to the predominance of models, datasets,
and tools devised and developed for the English language. Even when models and resources in
other languages exist, they are often proprietary and expensive (e.g., Google Cloud Platform
Console) as well as not transparent and often offering only opaque documentation. Because not all
languages are equally resourced digitally and computationally, researchers, teachers and curators
are forced to compromise on which tasks can be performed, with which tools and through which
platforms (Viola 2022b). Such Anglophone-centricity is therefore often still a barrier for
researchers working with languages other than English. Resources like FEEL-IT are important to
counterbalance the predominance of English in computer science. The dataset for the analysis is
the Italian language data used in the EVALITA Parsing Task project. This is a periodic evaluation
campaign of Natural Language Processing (NLP) and speech tools for the Italian language. The



aim of this project is to promote the development of language and speech technologies for the
Italian language and to offer to the scientific community a shared framework where different
systems and approaches can be evaluated consistently. The corpus used here is the training and
test data corpora used for the 2014 EVALITA task. It contains language samples from various
sources (e.g., legal texts, news articles, Wikipedia articles) collected from 2011 to 2014 and it
totals up to 238,556 words. After launching the SA model on the dataset, random excerpts are
analysed qualitatively to assess whether the assigned prediction can be reputed reliable.

The language material was first tokenised into sentences (13,343 sentences) and scanned for verbs
at the progressive form. This preliminary investigation filtered the dataset only for relevant data,
that is to work on a subset containing gerund and progressive. The obtained subset included 628
sentences containing 377 verbs at the gerund/progressive form of which 382 from the first group
and 248 from the second (none from the third). The subset was then queried for sentiment using
the FEEL-IT Python library. The results showed that the majority of the sentences in the subset
(469 vs 159) were classified as negative. Following the quantitative analysis, the results were
tested for significance (Figure 1); The Chi-square results show statistically significant correlations
between negative sentiment and the use of gerund/progressive constructions thus aligning with
previous findings in other languages. At the same time Cramer’s phi shows that, though the
correlation is significant, the strength of the relationship is not high. This finding could be
explained by several factors (e.g., diversity of sources, different genres, short sentences, very
limited context provided). Future investigations could for example perform logistic regression to
identify other potential factors not measured in this study that are predictive of sentiment.
Finally, qualitative analysis of random excerpts assesses to what extent the sentiment and emotion
classification can be reputed reliable. The results of this analysis will be discussed during the
presentation; they demonstrate that the technique is far from being methodologically ideal,
particularly for empirical social research and it highlighted some of the uncertainties of using this
technique in fields other than IR and for tasks other than product review. For example, it was found
a high degree of discrepancy between the writer’s intention, the way the classification was carried
out for training the SA model, and the text to which the model was applied. It is argued here that
these uncertainties add further complexity and ambiguity to the already existing limitations of the
technique which should be carefully assessed by researchers and practitioners before and during

the analysis.



Conclusions

Traditional methods such as words’ collocation analyses for example, may no longer be sufficient
for identifying otherwise not immediately evident patterns and discontinuities. More sophisticated
methods such as SA can therefore be of great assistance to linguists who now are more and more
confronted with the challenge of analysing the complexities of the textual material produced and
easily available. However, although undoubtedly still providing powerful means to navigate large
quantities of language material, these methods should not be adopted uncritically and researchers

and practitioners should always resize their epistemological expectations accordingly.
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Figure 1: Visualisation of Chi-square results. The red section represents the p-value.
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