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ABSTRACT

This paper outlines ongoing research into lexical innovation in contemporary Italian in the context of social media. To date,
the study has used a dataset of 5.32M timestamped and geotagged tweets extracted from the 2022 Italian timeline, yielding
720 emerging word forms. Here, we describe the reproducible pipeline developed to extract candidate neologisms from
our dataset and introduce a custom tool to visualise the emergence and spread of candidate neologisms in the time-period
under investigation.
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1. INTRODUCTION

The evolution of language is often propelled by lexical innovation [7, 14]. This phenomenon involves the generation of
new words! and their assimilation into established lexical frameworks [11]. The process typically unfolds through distinct
stages, starting with limited usage in specific contexts, progressing to wider adoption, and, in certain instances, formal
inclusion in dictionaries [8, 12].

The creation of novel words is influenced by diverse linguistic processes such as derivation, compounding,
transcategorisation, blending, semantic shifts, and borrowing from other languages. Social media platforms provide an
avenue to study the emergence of new lexical forms in everyday discourse, offering real-time insights from a varied
demographic, complete with geotagged text to examine geographical variations [ 10].

Our research into the language change mechanisms of contemporary Italian has so far examined Twitter interactions from
the 2022 Italian timeline [5]. First results have yielded a list of 720 emerging candidates classified into 14 categories of
lexical creation. Here, we describe the reproducible pipeline we developed to identify new word forms in tweets and
introduce a bespoke tool to dynamically visualise the emergence and spread of candidate neologisms in our dataset.

2. RELATED WORK

A key focus of previous research on lexical innovation in contemporary Italian [1, 3, 4, 16] has been the categorisation of
the processes that lead to lexical creation. Traditionally, these include borrowing from other languages, forming new words
from existing ones, changing grammatical categories and semantic shifting [22]. The Osservatorio neologico della lingua
italiana (ONLI) [2] has meticulously monitored the appearance of new Italian words in newspapers, recording, to date,
2,986 new forms.

In recent years, social media has gained traction as a means of tracking new words in informal contexts [17, 18, 21]. By
offering an unprecedented volume of conversational data from diverse speakers, social media facilitates robust evaluations
of lexical creativity while enhancing the exploration of language variation and change [15, 18]. This approach has prompted
studies to delve into the initial, less-documented phases of lexical innovation occurring after word creation [9, 10, 13] but
before institutionalisation in dictionaries.

3. METHODOLOGY

Our research seeks to answer two research questions, namely are Twitter conversations a reliable source to trace lexical
innovation? And what are the linguistic processes leading to the creation of emerging words in Italian Twitter? To this
end, our work began with the sampling of 5.32M timestamped and geotagged tweets from the Italian timeline of 2022 using
Twitter’s advanced search query language [6]. These tweets were posted by 153,000 unique users for a total 71.5M tokens
or 564M characters.

Tweets are complex structures. They may include geolocation information in the form of a latitude/longitude pair or a
place. The latter is defined as an administrative region or a point of interest, identified by an ID, a country code, a

! The terms “word” and “form” are used interchangeably.
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geographical bounding box and additional metadata. In our dataset, 99.43% of tweets are associated with a place, 0.04%
come with a latitude/longitude pair only, and 0.53% bear no geolocation information whatsoever?. Consequently, we chose
to focus on tweets associated with a place as they cover almost the entire dataset. Of these, 91.77% contain places associated
with an IT country code: we identified 34.8K unique places and computed the centroid of their bounding box, matching it
with governmental data® to generate choropleth maps for geographical analysis. The remaining data includes 8.16% tweets
related to places with other country codes and 0.07% tweets representing the entirety of Italy. As well as geolocation
information, tweets contain an ID, a user ID, a timestamp, the full text, a list of “entities” and other metadata. An “entity”
is a character range in the full text labelled with a type (url, user mention, hashtag, symbol or media) and other metadata.
Recognising the value of entity metadata for the downstream tokenisation process, we incorporated them into the full text
as delimiter markers by selecting a unique pair of Unicode code points for each entity type from the Private Use Area in
the Basic Multilingual Plane.

We tokenised our corpus with the spaCy v3.6.1 Italian tokeniser. Tweets present a number of challenges for a standard
tokeniser due to the widespread use of Unicode, variable casing, white-spacing and punctuation marks. To address these
issues, we took several steps, including replacing emojis with spaces, converting the text to lowercase, trimming sequences
of white-space and extending the tokeniser’s infix matcher to identify sequences of commonly abused punctuation marks.
Finally, our aforementioned entity annotation allowed us to wrap delimited regions in the text with spaces to help the
tokeniser find their beginning; additionally, we defined a custom token matcher to catch any sequence bounded by our
delimiter character pairs. Thanks to these adjustments, the tokeniser produced a minimal number of spurious tokens. Next,
we filtered the output, eliminating tokens consisting of pure spaces, punctuation, numbers, and broken or non-existent
handles (i.e., tokens beginning with @ but not marked as entities). We retained only hashtag entities. The process resulted
in the extraction of 71.5M tokens (926K types).

To identify candidate neologisms, we employed two different strategies. The first is that adopted by [9, 10], which involves
computing a measure of the degree to which the use of a token increases monotonically over time, and excluding tokens
falling below a given positive threshold. The chosen measure, denoted as p,, is the Spearman rank correlation coefficient
between the daily occurrences of a token (normalised by the daily total token count) and the day number. We also computed
the same measure on the daily users count p, and allowed negative values because we noticed plausible patterns of new
word use among them (e.g., an early peak followed by a lower plateau). Selecting forms matching any condition among p,
>0.2, p,<-0.2, p,>0.2 or p, <-0.2, we obtained 6,737 candidate neologisms, which we defined as subset A. In measuring
monotonicity, this method might however still exclude other plausible patterns of new word use. We therefore employed
an alternative, complementary strategy aimed at excluding usage patterns that we do not expect from emerging forms, such
as accidental and sporadic phenomena (e.g., typos, inside jokes, etc.), excluded by setting lower bounds to the count of
occurrences (O > 9) and unique users (U > 9); forms in use from the past or ending prematurely, excluded by setting lower
bounds to the days of first (4 > 7) and last (Z > 351) occurrence; and short-lived forms, excluded by establishing a lower
bound to the usage lapse (Z - 4 > 28). The alternative subset, defined as 2, yielded 21,132 candidate neologisms (979
overlapping with «A4). Combined, subsets A and Z count 26,890 candidate neologisms (2.90% of the total extracted forms).
From these, we automatically removed 15,366 using a lexicon of 514K Italian forms [19] and were thus left with 11,524
candidates between hashtags (3,391) and non-hashtags (8,133) for manual annotation.

The manual annotation process was conducted by two authors of the present paper. We used AntConc to look up the forms’
context and three online dictionaries for their attestation®, categorising candidates as either “innovative” or “non-
innovative” and resolving sporadic disagreements through negotiation. Next, we grouped innovative forms into one or
more categories of lexical creation based on an adjusted ONLI typology scheme.

Finally, we produced choropleth maps and developed a custom tool to visualise the distribution of our innovative forms
across Italy.

4. RESULTS AND DISCUSSION

Methodologically, our approach avoids Grieve’s inherent bias towards monotonic patterns of emergence (by, for instance,
accounting for forms that emerge early in the dataset but settle on a plateau lower than the initial peak), is conceptually
simpler and computationally more efficient having benchmarked it to be 50x faster.

2 This is possible because Twitter data can be redacted.
3 https://www istat.it/it/archivio/222527; https://github.com/openpolis/geojson-italy
4 https://www.garzantilinguistica.it/; https:/slengo.it/; https://www.treccani.it/vocabolario/
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The annotation of non-hashtag and hashtags forms differed with respect to innovation criteria and ONLI classification.
Starting with non-hashtags forms, we excluded attestations, typographical errors caused by key proximity, popular terms
(e.g., bimbominchia), established loanwords (e.g., foliage, sponsorship), adapted loanwords (e.g., followo, crashare),
infrequently used foreign words (e.g., smoothie, veggie), acronyms (e.g., PTSD), regionalisms and regional variants (e.g.,
annassero, ciolla), gender-inclusive graphic variants (e.g., cittadina), and nicknames (e.g., pupone for footballer Francesco
Totti). The annotation resulted in 347 emerging forms, grouped into 14 categories of lexical creation. The most prolific
categories are: orthographic variation used for emphasis (e.g., pikkolo), fun and sarcasm (e.g., scienzah), to shorten existing
words or hide online conversation (e.g., f4scist4); univerbation (e.g., stemmerde); suffixation, used for intensification (e.g.,
adorissimo), pejorative connotation (e.g., cinesata) or augmentation (e.g., soggettone); loanwords, mostly borrowed from
English (e.g., reminder); and portmanteau forms or blends, typically serving to amuse (e.g., assurdistan, lettamaio). Of
these 347 forms, 22 are now part of the Zingarelli 2024 Italian monolingual dictionary, a 2023 publication superseding the
previous edition with 250 new words and 750 new multi-word forms>. These 22 forms are obtained through suffixation,
adapted and direct borrowing, prefixation, deonymic derivation, transcategorisation, and creation of portmanteau forms.
Interestingly, forms resulting from orthographic variation, a common source of lexical innovation on social media, do not
seem to make it into the dictionary, suggesting that spelling changes are not a strong criterion for lexicographic acceptance.
Grammatically, most of our (now) institutionalised forms are nouns (12), with a few serving as both nouns and adjectives
(4), followed by verbs (3) and adjectives (3). This suggests that, in the context of Twitter, nouns derived through suffixation
are the most likely candidates for inclusion in dictionaries. As for hashtag annotation, to address biases introduced by
forced univerbation and English dominance in detecting patterns of lexical creation, our analysis follows both objective
and subjective criteria. We narrowed our selection by filtering out hashtags used by nine or fewer users, hashtags containing
proper names (including but not limited to people, places, organisations, brands, sports teams, events, festivities,
videogames, music bands, concerts, films, TV shows and political stances/movements); (combinations of) years, days of
the week, times, and numbers; short-lived hashtags relating to a specific incident or time interval; univerbated hashtags
with little to no probability of inclusion in lexical resources. The remaining hashtags were then categorised into single and
univerbated forms. While the annotation of the former mirrored that of non-hashtag forms, in the annotation of univerbated
hashtags (e.g., #andratuttobene, #booklover) we only considered those that intuitively seem likely to establish themselves
as new non-hashtag forms in Italian social media communication or be acknowledged in authoritative lexical resources
(e.g., #avantitutta, #oldschool). Of the emerging hashtags identified, 75% are loanwords.

We visualise forms belonging to subset A as choropleth maps and forms subset A4 and 2 using a custom tool. The
choropleth maps, shown in Figure 1, display the regional word instances per million tokens of forms from four different
ONLI categories. The map of gomblotto shows widespread orthographic variation in almost all regions, particularly in
Lombardy. Univerbated forms are thinly spread, with regional peaks like miraccomando, which is particularly popular in
Lombardy. Loanwords like flexo are prominent in the west but absent in the lower east, while fatfoni is used in northern
regions but is absent from the southern-east part of the country and the islands. Our custom tool, shown in Figure 2,
generates a more accurate and interactive alternative visualisation from latitude/longitude pairs and timestamps for a geo-
temporal analysis of the emerging forms. The tool currently takes a six-column CSV data file as input (timestamp, user_id,
tweet_id, latitude, longitude, word) and allows users to sort one or multiple forms by time-period and/or geographical area.

gomblotto miraccomando flexo fattoni
“ s

Regional i.p.m. Regional i.p.m. Regional i.p.m. Regional i.p.m.
0 10 20 30 40 0 10 20 30 0 1 2 3 4 5 0 1 2 3 4 5

Figure 1. Choropleth maps of Italy showing regional instances per million tokens of gomblotto,
miraccomando, flexo and fattoni (forms taken from subset A)

3 https://www.zanichelli.it/ricerca/prodotti/lo-zingarelli-2024. This dictionary is generally regarded as the most up-to-date neologism
lexicon for Italian.
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Figure 2. Screenshot of Frustum, our custom tool, developed to interactively visualise the geo-temporal
behaviour of emerging forms in our dataset (forms taken from subset A and B combined)
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5. CONCLUSION

This study investigates lexical innovation in Italian Twitter, revealing that the emergence of new words seems to be driven
more by creativity, entertainment and a sense of belonging to a community rather than a need for novel terms to describe
new concepts, situations or events. The 720 identified forms primarily serve functions related to irony, intensification and
emphasis, and some coined expressions may extend beyond spoken discourse to online communication and media use.
Overall, this study shows that Twitter and social media in general can be a reliable source for the study of lexical innovation,
as they provide large amounts of data produced by ordinary speakers in their written and informal interactions. These data
can effectively complement those traditionally used in the study of lexical innovation, such as data taken from the press.
Furthermore, the study shows that, alongside traditional mechanisms of lexical innovation, Twitter interactions reveal a
widespread use of spelling variation as a means of coinage of emerging forms, for it is capable of conveying different
nuances of meaning.

While our one-year timeframe captures rapid linguistic phenomena on Twitter, it likely misses slower-spreading forms
and, with them, other patterns of lexical creation. Follow-up work might, therefore, extend the analysis to additional
timelines (and alternative micro-blogging platforms, given Twitter’s recent developments) focussing on the proliferation
dynamics and potential institutionalisation of these candidate neologisms.

Our study contributes to the state of the art in the field with the largest study on Italian yet, an annotated dataset, a
computationally-lighter and reproducible pipeline to automatically process micro-blogging posts for candidate neologisms,
and a user-friendly visualisation tool to interactively browse geolocated data. The annotated datasets, the maps and the
code resulting from this study are all available at https://github.com/breviloquia-italica.
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