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Abstract

After decades of improvements in the employment conditions
of females in Spain, this process came to a sudden stop with
the Great Spanish Recession of 2008. In this contribution,
we analyse a large longitudinal corpus of national and re-
gional news outlets employing advanced Natural Language
Processing techniques to capture the valence of mentions of
gender inequality expressed in the Spanish press. The auto-
matic analysis of the news articles does indeed capture the
known hardships faced by females in the Spanish labour mar-
ket. Our approach can be straightforwardly generalised to
other topics of interest. Assessing the sentiment and moral
values expressed in the articles, we notice that females are,
in the majority of cases, concerned more than males when
there is a deterioration in the overall labour market conditions,
based on newspaper articles. This behaviour has been present
in the entire period of study (2000-2022) and looked partic-
ularly pronounced during the economic crisis of 2008 and
the recent COVID-19 pandemic. Most of the time, this phe-
nomenon looks to be more pronounced at the regional level,
perhaps caused by a significant focus on local labour markets
rather than on aggregate statistics or because, in local contexts,
females might suffer more from an isolation or discrimination
condition. Our findings contribute to a deeper understanding
of the gender inequalities in Spain using alternative data, in-
forming policymakers and stakeholders.

Keywords— News analysis; Spanish female employment; senti-
ment analysis; moral values extraction; gender balance.

Introduction

Spain has experienced significant changes in its labour market
over the past few decades (Jansen, Jiménez-Martin, and Gorjén
2016)". Despite some general progress, gender inequalities in the
labour market persist (Malo 2015): females continue to face sig-
nificant challenges when it comes to accessing employment op-
portunities and achieving wage parity with their male counterparts
(Dancausa Millan et al. 2021)%. This is due to a range of social,
cultural, and economic factors, including traditional gender roles,
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discriminatory hiring practices, and inadequate policies to support
female participation in the workforce. The impact of gender inequal-
ities in the labour market extends beyond individual female and
affects the wider society, including the economy, social stability,
and human rights (Dancausa Milldn et al. 2021; Malo 2015).

The role of news is critical in raising awareness, playing a vital
role in shaping public opinion and influencing policy decisions. In
this study, we analyse a large corpus of news covering the leading
national and regional outlets of the Spanish press over 20 years. Our
goal is to quantitatively assess the views expressed in these outlets
insofar as they relate to labour market outcomes for females.

We apply Natural Language Processing (NLP) techniques to
assess the evolution of news narratives over time and geographi-
cal location. Our framework is based on the fine-grained aspect-
based approach by Consoli, Barbaglia, and Manzan (2022) for sen-
timent analysis (SA): building on this reference, we dive deeper
into the moral narratives around the unemployment topic in this
work, analysing the moral values surrounding the discourse. SA has
been widely used to enrich and sharpen economic analysis (Consoli,
Reforgiato Recupero, and Saisana 2021; Einav and Levin 2014) as
well as to forecast economic and financial variables (e.g., Consoli,
Pezzoli, and Tosetti 2021; Consoli, Tiozzo Pezzoli, and Tosetti 2022;
Barbaglia, Consoli, and Manzan 2022b). It has also been extensively
used elsewhere in the social sciences, especially in political science
(e.g., Tumasjan et al. 2011; Burnap et al. 2016; Mohammad et al.
2015; Iyyer et al. 2014; Hofmann et al. 2013; Xu et al. 2012; Ceron
et al. 2014). Our approach can successfully analyse relevant infor-
mation from textual sources such as financial reports, surveys, press
releases, news articles and social media.

In this work, we fine-tune the approach proposed by Con-
soli, Barbaglia, and Manzan (2022) employing the Moral-
Strength (Araque, Gatti, and Kalimeri 2020) and Liber-
tyMFD (Araque, Gatti, and Kalimeri 2022) lexicons to assess the
morality expressed in news. The extracted news sentiment and moral
indicators are aspect-based and fine-grained, meaning that they are
computed only for the specific topic of interest and expressed at
a continuous value range. This allows adapting the sentiment and
moral score as intensities regarding the topic of interest instead of
the standard binary (“positive” vs “negative”) approach. We also ex-
tract references to geographic locations from the articles to perform
a regional analysis. We focus on gender inequalities in the labour
market as seen through the Spanish press.

Social scientists have attested precarious labour market condi-
tions for females (Larrafiaga, Valencia, and Ortiz 2012), both at
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national (e.g., see Zolnik (2013) in the United States, Lewandowska-
Gwarda (2018) in Poland, or Tatli and Tasci (2021) in Turkey),
and regional (Lester 2001) levels through digital media (Urbinati
et al. 2020; Rama et al. 2020; Berte, Kalimeri, and Paolotti 2023).
Despite the problematic implications of this issue in Spain, the phe-
nomenon remains mainly unstudied (Addabbo, Rodriguez-Modrofio,
and Gdlvez-Muiioz 2013; Campos-Soria and Ropero-Garcia 2016).

In this work, we aim to fill this gap by analysing how the Spanish
news cover the female (un)employment topic in terms of sentiment
and moral values, as well as how this sentiment evolves over time.
Our findings suggest a more negative trend relative to the extracted
news sentiment and moral values for female unemployment when
there is a labour market downturn. Moreover, this phenomenon is
evident in the entire period of study (2000-2022) and at the national
and regional levels.

Data Collection

The data employed in this study originate from the Dow Jones News
and Analytics platform (DNA, https://www.dowjones.com/dna/). In
particular, we obtained the full-text news articles from the the main
national Spanish outlets® from January 2000 to December 2022, as
well as for 31 regional ones* from January 2000 to September 2019,
resulting in a total of approximately 15 million articles. The choice
of the outlets has been made to have a balanced representation of
newspapers with respect to their political orientation, as well as to
maximize the temporal and regional coverage. The articles cover a
wide range of political and social issues, but exclude sports news
since it is out of the scope of this study.

For each article we obtain the publication date, the title and the
body of the article given in Spanish. Given that our pipeline relies
on the English language, we translate the articles from Spanish
to English using eTranslation, the machine translation service of
the European Commission®. For further details on the robustness
of the eTranslation approach in sentiment analysis, the reader is
referred to the Appendix in Barbaglia, Consoli, and Manzan (2022a),
where the authors have carried out a Latent Dirichlet Allocation
(LDA) analysis (Blei, Ng, and Jordan 2003) of some original and
translated texts in different languages, and found a quite satisfactory
agreement score (around 80% on average) between the different
original and translated topics sets, suggesting an overall reliability
and robustness of the translation process.

Methodology

In this study, we aim to extract the sentiment and moral values polari-
ties from Spanish news to analyse female unemployment in the coun-
try. To do so, we employ the fine-grained aspect-based sentiment
(FiGAS) approach (Consoli, Barbaglia, and Manzan 2022, 2021,
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SeTranslation service, available at https://ec.europa.eu/info/
resources-partners/machine-translation-public-administrations-
etranslation_en.

2020)°. The FiGAS approach delivers indicators targeted to the topic
of interest and accurately assesses the sentiment in a fine-grained
and aspect-based manner. Here, we extend this method’ to include
moral values polarities by employing the MoralStrength (Araque,
Gatti, and Kalimeri 2020) and LibertyMFD (Araque, Gatti, and
Kalimeri 2022) dictionaries.

Terms of Interest (Tol) Identification. Given that we are inter-
ested in tracking news about the labour market and employment,
we start from a set of related keywords, for instance, unemployment,
labour market, employment growth, job opportunities, job market,
salary. We further extend this list of terms using semantic synonyms,
computed using the Sense2Vec python library®, an extension to the
popular Word2Vec model (Mikolov et al. 2013) that learns the se-
mantic similarities across all word vectors using a corpus of Reddit
comments® from the years 2015 to 2019. Given a keyword as input,
Sense2Vec provides as output a set of synonyms with a semantic
similarity score between zero and one. We set a relatively high
threshold, selecting only synonyms relatively close in meaning to
our input keywords, with a semantic similarity score of 0.7 or higher
(Colagrossi et al. 2022). Following this approach, we derived 362
keywords, including concepts like job creation, employment crisis,
wage growth, unemployment benefits, payroll, lay-off, manpower.*°

Extraction of patterns. FiGAS (Consoli, Barbaglia, and Man-
zan 2022, 2021, 2020) relies on the features provided by the spaCy
Python library'!, namely, word vectors, context-specific token vec-
tors, part-of-speech (POS) tags, dependency parse, and recognition
of named entities. FiGAS loops over the part-of-speech tags, stop-
ping when one of the terms of interest is found in a sentence associ-
ated with a geographic location of interest. Then, it navigates over
the neighbouring tokens following a rule-based approach which
leverages the syntactic dependency parsing. In this way, structured
patterns related to the terms of interest in the desired location are
extracted from the news article.

Sentiment and Moral Lexicons. We adopt a quantitative and
a qualitative approach to perform sentiment analysis. In particular,
we define the polarity (in the [—1, +1] range) by employing a se-
ries of state-of-the-art lexicons such as SenticNet (Cambria et al.
2010), SentiWordNet (Baccianella, Esuli, and Sebastiani 2010), or
SentiBigNomics (Consoli, Barbaglia, and Manzan 2022). Regard-
ing morality, we employ the Moral Foundations Theory (MFT),
which expresses the psychological basis of morality in terms of
innate intuitions, defining the following five foundations: care/harm,
fairness/cheating, loyalty/betrayal, authority/subversion, and pu-
rity/degradation (e.g., Haidt and Joseph 2004; Haidt and Graham
2007). MFT is broadly adopted in the computational social science
field since it defines a clear taxonomy of values with direct applica-
tion to a wide range of topics. MFT explains worldviews around a
variety of social issues, such as vaccine hesitancy (Kalimeri et al.
2019; Gastén Beird et al. 2022) and the emergence of symbolism
in resistance movements (Mejova, Kalimeri, and Morales 2023)
and has also proven useful in understanding narratives and attitudes
towards unemployment (Bonanomi et al. 2017; Urbinati et al. 2020)
and general press biases (Kuypers 2020).

The algorithm is deployed on Python (version 3.7.6) and is
accessible online from the original project (Consoli, Barbaglia,
and Manzan 2022) at the GitHub repository: https://github.com/
sergioconsoli/SentiBigNomics.

"we will reference the repository upon acceptance

8Sense2Vec library: https://pypi.org/project/sense2vec/.

Reddit: https://www.reddit.com/.

10Full list available from the authors upon request.

spaCy: Industrial-Strength Natural Language Processing in
Python. Available at: https://spacy.io/



In this work, we employ the MoralStrength lexicon (Araque,
Gatti, and Kalimeri 2020), which provides for each lemma a nu-
meric assessment of Moral Valence, indicating the strength with
which the lemma expresses the specific value. We also incorporate
the most recent LibertyMFD lexicon (Araque, Gatti, and Kalimeri
2022) to assess the moral foundation of liberty. The transparency
of a lexicon-based approach represents a significant advantage in
computational social science applications providing policymakers
and stakeholders with a direct interpretation of the drivers behind
the models’ predictions.

Polarity scoring and propagation. When a pattern is detected,
FiGAS assigns a polarity score to each of the tokens in the pat-
tern. The polarity scores are assigned according to the lexicons of
sentiment and moral values '* respectively, resulting in a seven-
dimensional feature space. Using a polarity propagation mechanism
(Consoli, Barbaglia, and Manzan 2022), the scores are propagated
to the root term of interest (Tol) detected in the pattern, producing
an overall polarity score for the Tol per geographical location.

For more details and features of the algorithm, its overall pipeline,
the syntactic and semantic rules adopted to build the patterns, and
the polarity scoring and propagation mechanisms, the reader is
referred to (Consoli, Barbaglia, and Manzan 2022, 2021, 2020) for
a detailed presentation.

Geographic Analysis. To provide a geographic breakdown of
the sentiment and moral values to enrich the insights around the
female (un)employment topic, we add another component to the
analysis. From each article, we extract the reference to a specific
geographic location in Spain. In case no location is identified (42%
of cases), we assume that it refers to the main location mentioned in
the entire article text. The analysis is performed at Nomenclature
of Territorial Units for Statistics (NUTS), a geocode standard for
referencing the administrative divisions of countries for statistical
purposes. In particular, here we employ the NUTS3 regional level'®
which corresponds to provinces, along with the related synonyms,
although the final results are reported at NUTS2 level (i.e. region
names'*) to simplify the exposition.

Results & Discussion

Initially, all Spanish news articles are automatically translated into
English employing eTranslation. Employing the FiGAS approach
we extract the segments of interest, filter the mentioned locations at
the Spanish NUTS3 level for the labour market and employment top-
ics, and extract the sentiment and moral values polarity scores. Over-
all, we obtained 678,276 patterns emerging from 369,216 unique
articles out of the ~ 15 million unique Spanish news.

Polarity scores are grouped per sentiment and moral dimension
by averaging the calculated polarity scores daily. For consistency,
the average polarities are normalised by the number of articles
and outlets available in each sample period. Figure 1 depicts the
articles’ sentiment for the news. We notice a significant downtrend
of the articles’ sentiment at the end of 2008, coinciding with the
bankruptcy of Lehman Brothers that triggered the global financial
crisis'®. This event corresponds to the most prominent retention

"2Note that the valence scores, originally reported in a 1 to 9
scale, are rescaled in the [—1, +1] continuous range for consistency
of the analysis.

3See https://ec.europa.eu/eurostat/web/nuts/nuts-maps
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principality of Asturias, region of Murcia, Valencian community
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Figure 1: Articles’ sentiment for the daily news about the
(un)employment and labour market topics in Spain using a 90
days smoothing window. The average number of observations
is normalised by the number of articles released over the
same period. Red dotted lines indicate the beginnings of
important periods of economic and social distress (Great
Spanish Recession, EU Sovereign Debt Crisis, and COVID-
19 pandemic).

in the history of the Spanish economy, also known as the Great
Spanish Recession (Jansen, Jiménez-Martin, and Gorjén 2016),
where the Spanish IBEX-35 stock exchanges index fell by more
than 9% in a single day, at the end of October 2008'®. A similar yet
smaller decrease in overall sentiment can be seen after 2012, which
coincides with the EU bond crisis (Lane 2012), which brought the
Spanish economy again to its knees (Afonso and Verdial 2020).
We can also detect a significant decrease in 2020, which marks the
beginning of the COVID-19 pandemic. The articles’ negative tone
during the first phase of the pandemic could depend on a generalised
concern towards employment in the overall Spanish economy but
also towards the specific adverse impact that the pandemic had on
the entire labour market.

The “speed of recovery” made the sentiment rise again after the
first wave of the pandemic, probably due to the introduction of the
vaccines and support measures for companies and workers, which
helped generate collective confidence in a “post-COVID” labour
market future. For instance, for the following example snippet:
“Spanish workers call for purchasing power to be maintained in
1994 and 1995 and employers propose to freeze salaries this year.”,
the Tol “salary” ignites the pattern “freeze salaries in...” which
propagates a -0.28 sentiment polarity score to the Tol. Note that the
algorithm would recognise in the sentence the adjectival modifier
Spanish; in this case, the entity recognition of the algorithm detects a
nationality that is used to derive the location “Spain” to assign to the
pattern. As another example of sentiment detection, the algorithm
recognises the Tol “job insecurity” and location “Catalunia” from
the sentence. Another example snippet reads: “The report indicates
that the main differences in the female employment relationship
between females in the labour market in Catalonia are greater
Jjob insecurity and difficult access to the first job.”, igniting the
pattern: “greater job insecurity” which results in -0.77 sentiment
polarity score. In this example, the algorithm also detects the explicit

https://www.rabobank.com/knowledge/d011323133-the-
crisis-and-recovery-of-spains-labour-market



Female Non-Female

count 16,899 632,662
mean 0.062 0.069
std 0.479 0.420
10% -0.662 -0.493
25% -0.321 -0.220
50%  0.108 0.116
75%  0.383 0.334
90% 0.741 0.601

Table 1: Overall statistics of the sentiment polarity between
the (un)employment and labour market topics for “Female”
and “Non-Female”. A Mann-Whitney U test on the two dis-
tributions show that they are not statistically different. A
Mann-Whitney U test on the 10% and 25% quantiles showed
a statistical significant difference in those segments.

reference to the female gender for the labour market.

Turning to the female employment and labour market, we filter
segments with explicit female references and compare them with
the remaining ones, i.e. referred to males or those of unspecified
gender. Table 1 summarises those statistics for the two groups,
referred to as, respectively, “Female” and “Non-Female”. Observing
the mean and standard deviation, we do not detect a remarkable
difference between the two time series. This is also confirmed if we
perform a Mann-Whitney U test (Neuhduser 2011) on the mean of
the two distributions, testing the null hypothesis that their samples
are equally distributed. We obtain a U-statistic = 34,733 and a
p-value = 0.07 which, being it larger than 0.05, indicates weak
evidence against the null hypothesis. As a result, the null hypothesis
is not rejected at a 95% significance level, and we can state that the
mean of the two distributions is not statistically different.

But if we look at the first decile of the distributions in Table
1, the sentiment of “Female” looks quite lower than that of “Non-
Female” (values in bold in the table); the same holds for the 25%
segment. Performing the Mann-Whitney U test in those cases, we
find that “Female” have statistically lower sentiment scores than the
“Non-Female” (U-statistic = 22,684 and a p-value = 9.62 - 1077
for the 10% quantile, and a U-statistic = 25,392 and a p-value =
6.15-107"2 for the 25% quantile). This indicates a strong difference
in the lower tails of the distributions, indicating a difference in
outliers in reporting between the genders. This shows that news is
reporting a more negative sentiment when referring to female labour
market during periods of high uncertainty and distress, meaning that
females appear to be affected more in those cases.

Focusing on the time evolution of the phenomenon, Table 2 re-
ports the yearly percentage change in sentiment polarity for the
topics of interest between “Female” and “Non-Female”, highlight-
ing the low quantiles (10% and 25%) of the percentage change.
Figure 2 visually depicts the same information clearly showing the
impact of the Great Spanish Recession, with a drop of -50.09%
for 2009 at the 10% quantile, and the impact of the COVID-19
pandemic, with a drop of -82.59% for 2022 and -77.43% for 2021
at the 10% quantile, respectively.

Turning to the geographic distribution of the inequalities, Table 3
reports the changes in sentiment polarity per region (NUTS2 level),
with the highlighted values in the Table 3 to indicate the 10% and
25% quantiles. Figure 3 depicts the distributions of sentiment per
region, providing a visual rappresentation of the regions where the
the difference in sentiment polarity, and hence, the way articles talk
about “Female” in the labour market is more negative. Figure 4

year mean 10% 25% 50% 75% 90%

2000 1.78 -38.17 -8.81 5.44 15.07 34.04
2001 5.57 -43.12 -14.82 3.85 2597 57.48
2002 -0.34 -52.05 -16.17 1.54 21.28 46.23
2003 343 -31.30 -16.10 2.03 25.60 43.15
2004 1.30 -51.70 -16.25 3.11 22.06 50.88
2005 -1.52 -33.38 -1945 -4.04 18.71 31.47
2006 -1.86 -44.17 -15.72 -3.40 14.26 34.94
2007 2.64 -30.85 -11.12 1.83 19.62 36.92
2008 -2.22 -32.89 -16.07 -1.20 12.70 32.29
2009 -1.69 -50.09 -18.72 -1.25 16.96 42.74
2010 0.69 -36.22 -15.17 2.03 17.06 40.01
2011 -0.20 -59.92 -23.58 097 22.83 46.58
2012 2.05 -39.70 -15.16 240 20.07 37.91
2013 -3.36 -40.57 -22.83 -2.89 20.20 36.65
2014 190 -44.06 -21.33 1.09 24.03 50.58
2015 -3.08 -42.37 -25.00 -3.12 17.73 32.23
2016 -8.70 -46.37 -27.53 -6.46 7.66 32.83
2017 -3.19 -42.84 -20.64 -2.34 15.72 34.00
2018 -599 -46.14 -23.19 -3.87 11.66 24.74
2019 -1.55 -33.96 -16.06 -2.97 1590 31.41
2020 -9.17 -82.59 -36.81 -4.96 20.22 37.76
2021 -13.96 -77.43 -32.58 -13.79 12.99 36.52
2022 -3.76 -52.74 -25.37 0.05 16.64 39.10

Table 2: Percentage difference in sentiment polarity per year
between the (un)employment and labour market topics for
“Female” and ‘“Non-Female”.

100
—— Mean
Median 75
—-— First decile
Extreme deciles 50

B Interquartile range

e

Percentage quantile difference

=25
, A 7\
v 5 X A
R AN AN NN A=
NV \/ v / -50
\/ \
\ /
vV_/o—7s
L.
O ANMYTNONDNO A NMEINO~®o o o 100
S 000000000 dddd A ddd 4 NN N
OO OO0 0000000000000 O0O0O0 OO0 OO O
AN AN AN AN ANANANANANANANANANANANANNANANNNNN

Time (years)

Figure 2: Sentiment polarity distributions per year (see Table
2) The dashed line corresponds to the first decile.

shows the geographical distribution of the phenomenon focusing on
the first decile. In general Spanish regions report worse values at low
quantiles with respect to the national average (referred to as SPAIN
in the table and in the candlestick chart). The most noticeable drops
in the first decile appear in smaller regions, like the Balearic Islands,
Melilla, Navarre, Ceuta, and La Rioja, perhaps caused by a major
focus on local labour markets rather than on aggregate statistics,
or because in local contexts females might undergo isolation or
discrimination cases more often. This confirms our previous findings
on the hardships of females reported in the Spanish labour market.

Turning to the moral values, we observe a similar behaviour; the
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Figure 3: Regional (NUTS2) percentage quantile differences
in sentiment polarity (see Table 3)
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Figure 4: Geographic distribution of the percentage difference
in sentiment polarity (10% quantile) for each Spanish region
(NUTS2) between the (un)employment and labour market
topics for “Female” and “Non-Female”. A brighter red shade
indicates an higher percentage difference and hence a more
negative sentiment on the way the “Female” population is
discussed about in the labour market related press.

low quantiles (10% and 25%) of the percentage polarity differences
between the “Female” and “Non-Female” distributions remarkable
drops. The phenomenon is more prominent for the moral values of
liberty and fairness. In the case of liberty, an excerpt would read:
“Prejudices are preventing females from entering posts tradition-
ally reserved for males.”, the algorithm recognises the Tol “post”
and ignites the pattern: “preventing females from entering posts
traditionally reserved...”; the final result, indicates a -0.53 polarity
score for liberty. In this example, the location is not specified in the

NUTS2 mean 10% 25% 50% 75% 90%
Andalusia -6.05 -47.04 -21.61 -6.76 16.16 34.43
Aragon 324 -49.44 -2320 595 25.66 53.53
Baleares 4.56 -60.25 -22.21 11.25 4836 59.96

Basque C. 098 -36.59 -2041 -0.21 20.80 43.47
Canaries 19.07 -42.43 -12.65 3.26 48.51 108.35
Cantabria 523 -47.05 -21.32 872 26.77 51.46
LaMancha -241 -47.52 -23.02 -0.89 1934 36.15
Cast Leon 373 -36.99 -20.50 546 21.71 51.82
Catalonia -2.58 -47.14 -22.11 -190 21.22 42.09

Ceuta -25.37 -74.41 -63.80 -21.41 4.17 34.00
Extremadura -5.10 -44.99 -27.15 -348 17.36 38.20
Galicia 2.14 -38.33 -15.20 2.09 21.54 4293
La Rioja 477 -64.95 -29.61 -2.11 2233 44.00
Madrid -4.42 -33.33 -16.19 -2.18 10.25 25.41
Melilla -13.67 -69.75 -50.29 -9.33 8.45 40.17
Navarra 1.96 -91.22 -2295 28.84 31.52 66.02
Asturias 3.80 -47.32 -2096 9.87 28.23 45.74
Murcia 214 -42.34 -2445 -1.14 1721 41.24
Valencia -0.96 -36.32 -17.64 -3.06 12.86 37.14
SPAIN 0.28 -18.74 -10.99 0.65 10.31 19.58

Table 3: Percentage difference in sentiment polarity for each
Spanish region (NUTS2) and for the entire country (SPAIN)
between the (un)employment and labour market topics for
“Female” and “Non-Female”.

sentence; therefore, we assume that it refers to the central location
mentioned in the entire article text (being “Madrid” in this particular
example). To better understand fairness, we provide an excerpt of
the text “In the Basque Country, young people and females work-
ers also seem to have finally acquired the right of being able to
enter the labour market.”, the Tol “females workers” triggers the
pattern “young people and females workers also seem to have finally
acquired the right...” which would produce a 0.75 polarity score
for the value of fairness associated to the Tol, also associated to
the detected “Basque Country” location. Figure 5 reports the first
decile of the percentage change in polarity per year for the liberty
and fairness moral values between the (un)employment and labour
market topics for “Female” and “Non-Female”'”. All the curves
are below the zeros, meaning that female (un)employment scored a
lower moral value polarity at peaks of the polarity distributions. In
Table 4, we report the percentage change in polarity for the Liberty
moral value per Spanish region (NUTS2) as well as for the entire
country (SPAIN) of articles discussing about the labour market top-
ics regarding the “Female” and “Non-Female” populations. Figure
6 depicts the respective distributions. In line with the percentage
change in sentiment polarity reported in Table 3, several Spanish
regions account lower scores for liberty with respect to the national
scores (see “SPAIN” in the Table 4), showing cases where females
are more oppressed and probably dealing with unfairness.
Focusing on the period of the COVID-19 pandemic, as already
anticipated, we have detected a significant decrease in the extracted
sentiment and moral polarities for “Females” with respect to the
“Non-Female”. In Figure 7, we depict the sentiment and the lib-
erty polarities during the COVID-19 period for the articles talking
about the (un)employment and labour market topics for “Female”
(in red) and “Non-Female” (in blue), using a 90 days smoothing
window. While in Figure 1 we have observed an important drop in

"Here reported only fairness and liberty for spacing purposes.



Figure 5: Percentage difference (10% quantile) in polarity per year for the liberty and fairness moral values between “Female”
and “Non-Female” for the (un)employment and labour market topics.

(a) Liberty
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Percentage difference (10% quantile)

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022

Time (years)

NUTS2 mean 10% 25% 50% 75% 90%
Andalusia -2.94 -57.76 -24.17 -0.76 21.79 51.50
Aragon 472 -80.93 -27.43 1135 55.55 6891

Baleares 48.88 -36.29 17.97 65.84 96.07 115.56
Basque C. 6.76 -56.08 -20.96 13.05 43.26 72.13
Canaries -444  -82.15 -71.57 -7.35 2421 109.82
Cantabria 10.94 -68.48 -25.78 20.13 62.41 74.79
LaMancha -546 -77.76 -39.20 -496 3197 63.82
Cast Leon -9.70  -103.42 -49.45 -455 41.73 67.73
Catalonia -1.86 -74.90 -37.68 320 39.06 66.53

Ceuta -31.81 -129.70 -73.26 -13.72 21.89 35.71
Extremadura -8.77 -88.08 -40.19 -592 30.72 62.36
Galicia -0.16 -67.11 -26.42 4.08 30.20 67.23
La Rioja 11.66 -73.54 -19.82 19.46 60.10 84.18
Madrid 440 -43.84 -21.89 7.15 31.50 61.13
Melilla 2.78 -121.61 -43.23 -10.71 63.22 124.50
Navarre -13.76 -137.91 -61.06 -21.46 71.30 107.06
Asturias -3.23 -102.20 -44.35 0.56 49.57 79.45
Murcia 232 -68.49 -49.60 -2.61 43.66 69.39
Valencia -0.93 -59.86 -27.41 -0.06 29.88 58.08
SPAIN -1.74  -32.81 -13.63 0.45 14.72 29.22

Table 4: Percentage difference in polarity for the “Liberty”
moral value extracted for each Spanish region (NUTS2) and
for the entire country (SPAIN) between the (un)employment
and labour market topics for “Female” and “Non-Female”.

sentiment for the overall (un)employment and labour market topics,
examining Figure 7a we notice that this drop in the majority of
cases is related to a marked decrease in females (un)employment
and labour market conditions. A similar behaviour, although less
pronounced, is evident also for the liberty moral value. This analy-
sis further complements official statistics and surveys which have
shown proof of the difficulties females face in the labour market in
Spain (Larrafiaga, Valencia, and Ortiz 2012; Addabbo, Rodriguez-
Modrofio, and Gélvez-Muioz 2013; Campos-Soria and Ropero-
Garcia 2016).

(b) Fairness
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Figure 6: Percentage difference distributions per Spanish
regions (NUTS2) (see Table 4).

Conclusions

In this contribution we have explored the press’ narratives and
emerging gender inequalities in the labour market analysing the
Spanish press outlets over the past two decades. Extracting the sen-
timent and moral values reflected in the news we find that when the
Spanish labour market deteriorates, like e.g. during the Great Span-
ish Recession, the EU Sovereign Debt Crisis, and the recent spread
of the COVID-19 pandemic, news signals show a more negative
trend for female unemployment. The hardships females are facing
in the job market are well-known, but capturing this phenomenon in
an data-driven way directly from the press opens up diverse perspec-
tives for further future analysis, complementing existing practices.
Our findings will hopefully pave the way for a better understanding
on how the actions of policymakers and stakeholders in Spain are
reflected in the press outlets. This analysis can be directly gener-



Figure 7: Zoom on the articles’ polarity during the COVID-19 period for the extracted sentiment and liberty moral value for the
(un)employment and labour market topics for “Female” (in red) and “Non-Female” (in blue), using a 90 days smoothing window.
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alised to any linguistic sources capturing worldviews from social
media and any user generated text in near real-time.

Certainly this is an experimental work and might carry some lim-
itations. The use of moral psychology-based lexicons is quite novel
and as such the employed lexicons appear to be still limited, relative
to the large dictionaries of sentiment polarities already around since
a while in the field. Although the strength of Moral Foundations
Theory has been demonstrated, it still remains a controversial theory
given from a lack of availability of robust lexicons to operationalize
it. As such, these moral values resources should be elaborated more
in depth order to be able to produce more accurate and wider results,
and to devise custom analyses in diverse fields, ranging e.g. from
healthcare to economics and finance.

Furthermore, the entire pipeline rely on the English language,
and therefore the quality of the translation is key to the success of
the downstream NLP pipeline. Although the performance of the
eTranslation service appears satisfactory to our analysis, for future
works it is possible to customize the algorithm pipeline directly in
the original language, avoiding in this way some unavoidable noise
deriving from the translation process and producing more accurate
results.
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