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Abstract

Computational Creativity is the field of research fo-
cused on formalizing, discussing, and developing com-
putational systems capable of producing artifacts which
would be considered as creative by humans. For Natural
Language Processing, working with creativity is spe-
cially challenging and intriguing, since it raises ques-
tions about figurative language, pragmatics, ambiguity,
and other topics which are still open for fruitful re-
search. From the many tasks involving language within
the Computational Creativity area, this project focuses
on the automatic recognition and generation of humor-
ous texts (jokes, riddles, puns, and the like). The core of
this project will be to integrate knowledge from differ-
ent levels of linguistic investigation – such as Phonol-
ogy, Semantics, Pragmatics, and others – in order to
produce, analyze and evaluate texts which can be con-
sidered more funny by human readers. It will also be
important to measure how important each of the in-
formation types are for computational tasks involving
humor. As a side effect, it is expected to develop re-
sources, tools, and methods which could be valuable
for research not only in Computational Creativity but
also in Natural Language Processing as a whole, spe-
cially for the Portuguese language, the main target of
this project, which is considerably less researched than
other languages such as English or Mandarin Chinese.

Introduction
There is a natural path on Natural Language Processing
(NLP), as argued by Cambria and White (2014), which fol-
lows the commonly defined layers of linguistic knowledge
– from morphology through syntax towards semantics and
pragmatics – since interpreting figurative language, context
and intentions are a part in human-to-human interaction. In
this way, computational systems capable of producing and
dealing with such information are essential to achieve the ul-
timate goal of full natural language-based human-computer
interaction (Hempelmann 2008); furthermore, those systems
may provide important insights for psycholinguists to better
understand how humans themselves deal with such phenom-
ena (Reyes, Rosso, and Buscaldi 2012; Reyes Pérez 2013;
Cambria and White 2014).

Humorous texts pose a challenge for NLP, as their inter-
pretation is influenced by different aspects studied across

multiple disciplines, such as linguistics, psychology, philos-
ophy and sociology (Reyes, Rosso, and Buscaldi 2012). The
specific case of humor is also important in some applica-
tions, as in identifying humor, irony or sarcasm in interac-
tions with a user (Valitutti et al. 2016), differentiating satir-
ical news from “true” ones (Yang, Mukherjee, and Dragut
2017), or even to make the communication with people more
pleasant and human-like (Amin and Burghardt 2020). In this
context, NLP borders on the Computational Creativity (CC)
field of research . CC researchers deal with the processing
– generation and interpretation – of any kind of activity or
artifact which would be interpreted as being creative by un-
biased observers (Colton and Wiggins 2012), e.g. poetry or
humor as instances of linguistic artifacts, whose automatic
creation has a strong relation with the Natural Language
Generation (NLG) field of NLP (Gatt and Krahmer 2018).

As discussed by different authors in the literature, there
is still much to advance within the field of CC, more
specifically on humor processing within NLP. Amin and
Burghardt (2020) mention that only a minority of research
on Computational Humor Generation is grounded explicitly
in some sort of humor theory, be it linguistic, psychological,
or sociological. The authors also observed that there is no
standardized methodology to evaluate the quality of humor-
related computational models. The absence of such evalua-
tion hinders the development of systems, as it could help to
design techniques capable of distinguishing creativity from
nonsense (He, Peng, and Liang 2019).

Some authors also advocate to the need of grounding sys-
tems on some sort of existing theory, because standard meth-
ods for generation, e.g. Neural Networks, are created to fol-
low specific patterns, which is the direct opposite concept
of creativity (He, Peng, and Liang 2019). Current neural at-
tempts are still reported to not produce humor in general,
despite creating more complex and sophisticated outputs
(Amin and Burghardt 2020). Furthermore, there is some ar-
guing about how much those types of models can learn about
more subtle aspects of language (Bender and Koller 2020).

Another important aspect to be taken into account is that
NLP research is generally concentrated on a small set of
languages, such as English and Mandarin Chinese (Ben-
der 2019). Computational Humor research in Portuguese is
limited to only a few works (Gonçalo Oliveira, Clemêncio,
and Alves 2020; Gonçalo Oliveira and Rodrigues 2018;



Gonçalo Oliveira, Costa, and Pinto 2016; Mendes and
Gonçalo Oliveira 2020), even when expanding the interpre-
tation to some related phenomena like irony (Wick-Pedro
and Vale 2020) or satires (Wick-Pedro et al. 2020). There-
fore, there is much to be advanced with this language, whose
investigation on humor can also produce important resources
and methods to be adopted on other tasks, such as stan-
dard NLG, Natural Language Understanding (NLU), lexical
knowledge bases, sentiment analysis and others.

Related Work
The works most related to this project are those focused on
computational humor research, specially for the Portuguese
language. Costa, Gonçalo Oliveira, and Pinto (2015) pre-
sented in 2015 the first work on automatic humor gen-
eration for Portuguese, which was later carried on by
Gonçalo Oliveira, Costa, and Pinto (2016), creating memes
based on some templates and linguistic features. Later, in
2018, an automatic riddles generation method was devel-
oped by Gonçalo Oliveira and Rodrigues (2018). The au-
thors also used templates to create the riddles based on lexi-
cal semantic relations.

More recently, there has also been some research on rec-
ognizing humorous texts in Portuguese (Clemêncio 2019;
Gonçalo Oliveira, Clemêncio, and Alves 2020) using n-
gram features, Named Entity Recognition, sentiment anal-
ysis, and other linguistic characteristics to train Machine
Learning models. Another generation approach is the TECo
system, created by Mendes and Gonçalo Oliveira (2020),
which uses word embeddings for creating humorous head-
lines for news articles.

Some corpora are also available for dealing with humor
and figurative language in Portuguese. Gonçalo Oliveira,
Clemêncio, and Alves (2020) presented a corpus of one-
liners – short jokes – alongside non-humorous content with
similar structure. There is also a corpus for irony detection
in tweets created by Wick-Pedro and Vale (2020). Later,
the same authors published a corpus including satirical news
and their corresponding non-satirical ones (Wick-Pedro et
al. 2020).

On a more historical note, computational humor gen-
eration can be traced back to the late decade of 1990,
with systems such as JAPE (Binsted and Ritchie 1994;
1997) and LIBJOG (Raskin and Attardo 1994). Another no-
table methods from the literature are HAHAcronym (Stock
and Strapparava 2003) and STANDUP (Binsted et al. 2006;
Ritchie et al. 2006).

Objectives
The objective of this PhD Thesis Project will be to take ad-
vantage of existing linguistic and psycholinguistic theories
of humor, as they are believed to overcome some of the lim-
itations presented by current systems – such as low humor-
ousness, a trade-off between funniness and linguistic com-
plexity (Amin and Burghardt 2020), and low grammaticality
(He, Peng, and Liang 2019) – with a special focus on the
Portuguese language.

In order to apply those theories, it will be necessary to
develop methods for “mapping” the abstract linguistic con-
cepts used in the literature into some computer-tractable ar-
tifacts, such as rules, metrics, lexicons, and others. Those
techniques will be employed not only on the recognition (or
analysis), but also on the creation of humor.

Regarding the functioning of such systems, we can focus
on using non-humorous content as input and develop meth-
ods to manipulate it in order to eventually create humor; this
will be relevant not only because of the methods per se, but
also because it can be a suitable way of assessing the valid-
ity of some underlying linguistic theory and creating new in-
sights about humor that can be useful to different areas. The
nature of the non-humorous content is yet to be specified, but
it could be news, interactions of the user with some chatbot,
social media posts, commonly used expressions, and others.

There is also a specific interest on evaluating and creating
methods for benefiting from the advantages of Neural Lan-
guage Models, such as their capability of generating good
quality and linguistically complex text, despite their known
weaknesses on dealing with creativity (He, Peng, and Liang
2019) and more abstract linguistic knowledge (Bender and
Koller 2020). Tying to conciliate both approaches seems an
interesting and important path for research.

With regards to humor recognition, we could use or de-
velop some corpora to classify or even determine a level of
funniness for jokes. Another option is to dive into identify-
ing satirical news, which can also be fruitful to the field of
fake news detection (Wick-Pedro et al. 2020).

Besides generating and recognizing humor, it is of interest
to develop techniques for these computational models to be
able of explaining why some texts may be considered funny
by some readers, how they reached this conclusion, and also
what are the decisions taken towards generating some hu-
morous text, which is an interesting path to follow given
the current trend of transparency in Artificial Intelligence
(Ehsan et al. 2021).

Expected Results
As a result, it is expected that this PhD project produces
some methods for creating, analyzing, recognizing, evalu-
ating, and explaining verbal humor automatically, based on
existing and developing theories of humor and figurative
language. We expect in the end that the findings and sys-
tems developed not only help the final user in creating their
texts, but also may contribute to the scientific community
(specially the Portuguese-speaking one) with interesting ar-
tifacts, resources and tools to be analyzed and with insights
for further research on humor and how it is created and per-
ceived by people and machines.
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