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Abstract
Spectator periodicals contributed to spreading the ideas of the Age of Enlightenment,
a turning point in human history and the foundation of our modern societies. In this
work, we study the spirit and atmosphere captured in the spectator periodicals about
important social issues from the 18th century by analyzing text sentiment of those
periodicals. Specifically, based on a manually annotated corpus of over 3 700 issues
published in five different languages and over a period of more than one hundred
years, we conduct a three-fold sentiment analysis: First, we analyze the development of
sentiment over time as well as the influence of topics and narrative forms on
sentiment. Second, we construct sentiment networks to assess the polarity of
perceptions between different entities, including periodicals, places and people. Third,
we construct and analyze sentiment word networks to determine topological
differences between words with positive and negative polarity allowing us to make
conclusions on how sentiment was expressed in spectator periodicals.
Our results depict a mildly positive tone in spectator periodicals underlining the
positive attitude towards important topics of the Age of Enlightenment, but also
signaling stylistic devices to disguise critique in order to avoid censorship. We also
observe strong regional variation in sentiment, indicating cultural and historic
differences between countries. For example, while Italy perceived other European
countries as positive role models, French periodicals were frequently more critical
towards other European countries. Finally, our topological analysis depicts a weak
overrepresentation of positive sentiment words corroborating our findings about a
general mildly positive tone in spectator periodicals.
We believe that our work based on the combination of the sentiment analysis of
spectator periodicals and the extensive knowledge available from literary studies sheds
interesting new light on these publications. Furthermore, we demonstrate the
inclusion of sentiment analysis as another useful method in the digital humanist’s
distant reading toolbox.
Keywords: Sentiment, Age of Enlightenment, Spectator periodicals
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Introduction
During the Age of Enlightenment (starting in the 18th century), so-called spectator periodicals were a popular way of distributing information to a non-academic audience and
providing a platform for debating a plethora of topics, such as politics, religion and literature. Originating from London, the idea of these periodicals quickly spread all across
Europe through translations and imitations adapting the characteristic narrative system
and micro-narrations to local context in respective countries and languages (Fuchs et
al. 2019). As some periodicals questioned customs and traditions or even included public criticism, these periodicals were emotionally charged and contained opinions with
polarizing sentiment.
In this paper, we leverage the sentiment conveyed in spectator periodicals to learn more
about the characteristics of the Age of Enlightenment, including, for example, important topics for the people living back then, cultural idiosyncrasies as well as the textual
peculiarities regarding sentiment found in the periodicals. For that, we conduct a threefold sentiment analysis on a large dataset comprising spectator periodicals written in five
major European languages to shed light on: (i) the factors influencing sentiment, such as
temporal aspects or topics discussed, (ii) the relations between periodicals, places as well
as people, and (iii) the usage of sentiment conveying words in the literature of the 18th
century.
While text sentiment on the Web (especially in social media) and in literature has been
studied extensively in recent years, respectively in computer sciences (Liu and Zhang
2012) and digital humanities (Moreno-Ortiz 2017; Sprugnoli et al. 2016; Schmidt and
Burghardt 2018), we still lack a broader understanding of sentiment in texts originating
from earlier, pre-digital times and conventional media. Hence, our work not only contributes to the comprehension of the Age of Enlightenment, but also demonstrates a
method to analyze the literature of the 18th century through automatic text processing.
Approach. Building upon our previous work (Koncar and Helic 2019), we analyze a publicly available and manually annotated dataset of more than 3 700 issues of spectator
periodicals published in French, German, Italian, Portuguese and Spanish between 1711
and 1822. Each issue deals with one or more topics (e.g., politics or marriage) and follows
the genre-specific communicative structure, comprising multiple entangled narrative levels and several narrative forms (e.g., letters to the editors, dream sequences, allegories,
and dialogues).
To study text sentiment, we first utilize existing sentiment dictionaries to compute the
sentiment of individual issues, allowing us to investigate the development of sentiment
over time, the impact of narrative forms on sentiment and how different topics had been
perceived back in the Age of Enlightenment.
Second, we construct and analyze sentiment networks, in which nodes represent entities inferred from the manual annotation of the periodicals (such as the name of the
periodical or its author, place names or person names) and edges signal the sentiment
between these entities. These sentiment networks allow us to study, for example, the
polarity relation between countries of Europe in the 18th century.
Third, we construct sentiment word networks in which nodes represent sentiment
conveying words and edges represent semantic relation between these words. We then
use these networks to explore how positive and negative words are distributed over the
texts and whether they appear in chunks that signal strongly polarizing views on given
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topics or whether they diffuse more evenly across larger portions of text. Additionally, we
investigate the most important words expressing sentiment, allowing us to infer if periodicals focused more on positive or negative sides of discussed topics. For that, we compute
basic network metrics, including (i) degree distributions and (ii) clustering coefficients
to assess the distributions of words, (iii) assortativity to measure biases in semantic relations between words of similar sentiment, and (iv) centralities to find most central and
important words in networks.
Findings. We observe differences in the mean sentiment conveyed in spectator periodicals between the five languages. For example, while Spanish periodicals have a
consistently more negative sentiment, Italian and French periodicals have a more positive sentiment, indicating cultural dependencies on how to address important issues.
The influence of narrative forms on sentiment is inconclusive, as results vary significantly across languages. Notable commonalities are positive selfportraits and rather
negative utopias for all five languages. Our results on topics suggest similar dependence
on language and places.
However, using the insights from our close reading experience reveals some noteworthy observations. For example, the criticism of religion in Italian and Spanish periodicals
was disguised by authors through rhetorical and stylistic devices in order to avoid censorship. Further, our sentiment networks depict how so-called “untouchables”, such as
Dante Aligheri and Francesco Petrarca, were used to resolve negative examples in periodicals. We find distinguishable characteristics between positive and negative word usage
through our sentiment word networks. For example, we observe low transitivity and a
tendency towards low degrees for negative words as well as higher transitivity and a tendency for mid-range degrees for positive words. Combining these observations with the
results from our centrality analysis, which depict a weak overrepresentation of positive
words among top central words, we find that spectator periodicals had, in general, a mild
to positive attitude towards topics of the Age of Enlightenment and used the majority of
negative words distinctively to discuss critical issues.
Contributions. To the best of our knowledge, our work is the first to investigate text
sentiment in spectator periodicals published during the Age of Enlightenment in such
a broad scope. By combining distant reading results with insights acquired during close
reading, we extend the knowledge of spectator periodicals and of this decisive period in
human history. Further, we publish the code of our analysis1 , opening up possibilities to
learn more about the characteristics of texts originating from the 18th century and to
compare them to today’s texts and media regarding, for example, the attitude towards
important societal topics then and now.

Related work
The spectator press. The foundation for the journalistic genre of spectator periodicals
was laid by The Tatler (1709 − 1711), The Spectator (1711 − 1714) and The Guardian
(1713) which were published by Richard Steele and Joseph Addison in England and combined previously separate fields of journalism, such as political, social and scholarly
information, into one genre. Therefore the spectator press was the first print-medium
able to reach a broader public with a secular discourse (Melton 2001).
1 Code

available at https://github.com/philkon/sentiment-spectator-extended
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Issues of The Spectator enjoyed great popularity (circulation of around 1 600 exemplars
King 2018), were translated and imitated quickly and numerously all across Europe and,
thus, created a new genre of periodicals and journalism (Krefting et al. 2015; PallaresBurke 2007). The first imitation by Justus van Effen, Le Misantrope (1711 − 1712),
was soon followed by (partial) translations to French and German in 1714 (Gilot and
Sgard 1981; Martens 2017), followed by Danish, Dutch, Italian, Portuguese, Spanish and
Swedish (Gustafson 1932; Krefting 2018; Pallares-Burke 2007). Spectator periodicals significantly influenced the society regarding, for example, the image of women (Carr 2014;
Messbarger 1999) or religious beliefs (Allan and Virtue 1993).
In this paper, we work with a manually annotated dataset including French, German,
Italian, Portuguese and Spanish periodicals published between 1711 and 1822.
Sentiment analysis. A common task in Natural Language Processing (NLP) is sentiment analysis, aiming to investigate emotions, attitudes and opinions expressed in textual
data (Pang et al. 2008). Basic methods rely on dictionaries comprising lists of words for
which the sentiment or polarity (either positive or negative) is known. Popular dictionarybased methods include SentiStrength (Thelwall et al. 2010) or VADER (Hutto and Gilbert
2014), both specifically introduced for short texts originating from social media platforms, such as Twitter or Facebook. Another widely used dictionary-based method is
LIWC (Pennebaker et al. 2001), aiming to identify characteristics of authors by automatically analyzing their texts. For that, authors introduced additional dedicated dictionaries
capturing, for example, social relations, honesty and thinking style. Further, machine
learning approaches for sentiment classification have been studied (Maas et al. 2011; Pang
et al. 2002; Ye et al. 2009), including neural networks (Zhang et al. 2018). As most of studies in the field of sentiment analysis (or, in general, all NLP areas) focus on the English
language, we encounter a significant scarcity of dictionaries for non-English languages.
Addressing this issue opened a whole new research area known as cross-lingual sentiment classification (Chen et al. 2017), trying to transfer existing English models to other
languages. Commonly, this transfer happens by using machine translation techniques
to project English models to the target language or vice versa (Chen and Skiena 2014;
Prettenhofer and Stein 2010; Xiao and Guo 2013).
In recent years, there has been an increased interest in applying and exploring sentiment
analysis in digital humanities projects, especially in literary studies. Jannidis et al. (2016)
utilize sentiment analysis for predicting happy endings in German novels from the 19th
century using a lexicon-based approach. Schmidt et al. (2018) investigate 18th century
plays of Gotthold Ephraim Lessing evaluating their results against a manually annotated
text corpus. Henny-Krahmer (2018) explored the relation between sentiments and subgenres in a corpus of 19th century Spanish American novels, differentiating direct speech
and narrated text.
In our work, we rely on a basic dictionary approach introduced by Chen and Skiena
(2014) as it allows for easy interpretation of results and, as opposed to other works, is
available for the five languages contained in our dataset.
Networks to represent texts. Network representations of texts have been studied extensively (Amancio et al. 2012; Amancio 2015; Antiqueira et al. 2009; Cong and Liu 2014;
Kulig et al. 2015; Silva and Amancio 2012). Depending on the application, there are
multiple ways of how to model texts as networks. In cases where semantics are important, models connect words with semantic relations or words that co-occur in the same
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context, for example, a sentence or paragraph (Amancio et al. 2012; Véronis 2004; Widdows and Dorow 2002). If structure or style is important, words are connected based
on syntactical relations, with word adjacency networks (Amancio et al. 2011; Roxas
and Tapang 2010) being a well-known approach. Basically, this model links adjacent
words in texts with each other, captures stylistic characteristics of texts and is language
independent.
Network representations of texts have also been used for topic modeling. For example,
Gerlach et al. (2018) introduced an approach based on bipartite networks of documents
and words and used existing community detection methods to identify topics. Zuo et al.
(2016) introduced WNTM, a topic model based on co-occurrence networks and specifically designed for sparse and short texts. Further, Liu et al. (2010) built the Topical
PageRank for co-occurrence networks to extract keyphrases that summarize documents.
In this paper, we combine the network representations of spectator periodicals with
sentiment analyses through two different approaches: (i) we create sentiment networks
to study the relation between different entities and (ii) we construct sentiment word networks to analyze word usage patterns. While most of the presented studies focused on the
English language, we investigate metrics of networks based on French, German, Italian,
Portuguese and Spanish.

Dataset, preprocessing and sentiment dictionaries
We now describe the dataset we use for our analysis as well as the necessary preprocessing
steps to prepare data. Further, we explain how we leverage existing sentiment dictionaries
to assess the sentiment conveyed in spectator periodicals.
Dataset. We conduct our analysis on a collection of spectator periodicals that is manually annotated and curated by experts working in the fields of humanities. For that, we
leverage The Spectators in the international context, a digital scholarly edition project
which aims on building a central repository2 for spectator periodicals (Ertler et al. 2011;
Scholger 2018). The annotated periodicals follow the XML-based Text Encoding Initiative (TEI) standard (Consortium 2020), which provides a vocabulary on how to represent
texts in digital form, and are publicly available through the digital edition3 .
Overall, our dataset contains 3 718 issues of 67 distinct periodicals written in French
(1 672 issues in 25 periodicals), German (35 issues in 4 periodicals), Italian (1 320 issues in
14 periodicals), Portuguese (44 issues in 1 periodicals) and Spanish (647 issues in 23 periodicals). Periodicals were published during different time periods allowing us to analyse
a time span of 111 years. Each issue follows the same literary style and includes annotations of the levels of representation and narrative forms. The levels of representation reflect
the fact that spectator periodical texts are organized according to the model of interlaced
forms of discourse (Ertler 2004), which reminds of the framed construction of an Italian novel or—metaphorically—of the principle of Russian dolls. Narrative forms, such as
dream sequences or metapoetical frames, were used by authors to create a more complex
atmosphere of entertainment, allowing them to address the messages of virtue in a playful
context and through multiple points of view.

2 The central repository is hosted, preserved and presented as part of an OAIS-compliant, certified institutional repository

for Humanities’ research data, the Humanities’ Asset Management System (GAMS) ; Link: https://gams.uni-graz.at.

3 https://gams.uni-graz.at/spectators
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Table 1 Dataset statistics
French

German

Italian

Portuguese

Spanish

# Periodicals

25

4

14

1

23

# Issues

1 672

35

1 320

44

647

# Known Authors

15

3

11

1

20

# Anon. Publications

456

27

1

0

108

# Topics

37

27

34

27

32

# Text Passages

8 855

151

7 040

236

4 008

Time Span (Years)

1711 - 1795

1723 - 1765

1716 - 1822

1752 - 1754

1735 - 1804

This table lists the number of periodicals, issues, known authors, anonymous publications, topics, text passages and the time
spans for which our dataset contains publications, respectively for each of the five languages

Additionally, our dataset includes the following information for each issue: the author,
the date and country of publication, one or multiple manually annotated topics (out of
a list comprising 38 distinct topics4 ), as well as mentioned people (including real or fictional), places (i.e., countries, cities or other geographic features) and works (e.g., other
periodicals, novels or plays). The list of topics is based on existing literature focusing on
the spectator periodicals (Rau 1980; Boulard 2000; Ertler 2003; Lévrier 2007; Rosa 1966)
and was further adapted during the close reading process. In Table 1, we list a detailed
comparison between languages and summarize statistics of the dataset. Note that due to
the smaller number of German and Portuguese periodicals, we refrain from making any
conclusive statements about those two languages.
Preprocessing. We start our analysis by parsing and processing the TEI encoded XML
files. For each issue included in our dataset, we extract and aggregate text according to
levels of representation and narrative forms into text passages (cf. Fig. 1 for an illustration). We further extract authorship information, dates of publication, manually assigned
topics and mentioned people, places and works. Next, we normalize author names (e.g.,
Eliza Haywood and Eliza Fowler Haywood ⇒ Eliza Fowler Haywood). If the publication
date of individual issues is not known, we set it to the date of the first known publication
of the corresponding periodical. E.g., if a periodical was published between 1711 − 1712,
then we assume that every issue was published in 1711.
Sentiment dictionaries. We determine words expressing a positive or negative sentiment
by using dictionaries that have already been evaluated for French, German, Italian, Portuguese and Spanish in a previous work (Chen and Skiena 2014). There, authors extracted
most frequent words of Wikipedia articles and created a knowledge graph to combine
similar words of different languages through using Wiktionary, machine translation (via
Google translate), transliteration links and WordNet. Starting with sentiments of English
vertices based on a dictionary with 1 422 (32%) positive and 2 956 (68%) negative words,
authors propagated sentiments to vertices of other languages and created dictionaries for
136 languages, each including a list of words with both a negative and a positive sentiment.
For our work, we used the resulting French (4 653 words; 35% positive; 65% negative),
German (3 974 words; 38% positive; 62% negative), Italian (4 491 words; 36% positive; 64%
negative), Portuguese (3 953 words; 35% positive; 65% negative) and Spanish (4 275 words;
36% positive; 64% negative) dictionaries.
4 List of topics in alphabetical order:

America (West India), Apologetic of Spain, Austria, Autopoetical Reflection,
Charity, Critics on Nobility, Culture of Conversation, Economy, Education and Formation, England, Family, Fashion,
Foreign Societies, France, Friendship, Germany, Happiness, Idea of Man, Image of Men, Image of Women, Italy, Law,
Love, Manners and Customs, Morale, Nature, Other Countries, Passion, Philosophy, Politics, Reason, Religion, Science,
Spain, Structure of Society, Superstition, Switzerland, Theatre Literature Arts.
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Fig. 1 Preprocessing Illustration. This figure depicts an excerpt from Le Misantrope (Vol.2\004 (1711 − 1712)
by Justus van Effen; as seen in the digital edition) and illustrates how we aggregate text during
preprocessing. In particular, we aggregate all text with the same level of representation and narrative form
(indicated by colored labels) into text passages, respectively for each issue. In this example, we arrive at three
text passages: One with level of representation 2 and narrative form Metatextuality (i.e., the first paragraph),
one with level of representation 2 and narrative form Citation/Motto (i.e., the third paragraph), and one with
level of representation 2 and no distinct narrative form (i.e., the second and fourth paragraph). Further, we
extract mentioned periodicals (indicated with blue color), people (real or fictional; indicated with green color)
and places (none in this excerpt) for our analysis

Text sentiment in the spectator press
In the first part of our analysis, we investigate the sentiment expressed in the texts of
periodicals. Specifically, we ask the following questions:
(i)
(ii)
(iii)

Sentiment over time: How did sentiment develop over time? Did historic events
influence the emotions of authors and, if so, to what extent?
Sentiment of narrative forms: Did sentiment depend on the various narrative
forms? For example, was a selfportrait more positive than a dream sequence?
Sentiment of topics: How have the different topics been perceived in the 18th
century? Are important social issues for the Age of Enlightenment, such as religion,
more emotionally discussed than other matters?

We conduct this analysis for each of the five languages contained in our dataset and
compare individual results.
Computing sentiment. Using the respective sentiment dictionaries described earlier,
we compute the sentiment score s of each text passage in our dataset with s =
 


Wp − Wn / Wp + Wn , where Wp is the number of positive words in a text passage and
Wn is the number of negative words in a text passage. Hence, the sentiment score is a
value ranging between −1 and +1, where values close to −1 are considered as negative,
values close to +1 as positive, and where values close to zero indicate a neutral sentiment.
To assess the applicability of sentiment dictionaries, we compute the coverage of sentiment words (i.e., the fraction of words in the dictionaries that are actually contained in
issues), respectively for each language. For French, Italian and Spanish, we report a coverage ranging between 71% and 76%, suggesting that the dictionaries extracted on modern
texts are also suitable for languages of the 18th century. In case of German and Portuguese,
the coverage is lower with 36% and 25% respectively. However, we argue that this observation is due to the limited number of issues for these languages. Specifically, we cover
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72% of negative and 79% of positive words for French, 33% of negative and 41% of positive
words for German, 74% of negative and 81% of positive words for Italian, 23% of negative
and 31% of positive words for Portuguese as well as 69% of negative and 75% of positive
words for Spanish.
Sentiment over time. We first investigate the development of sentiment over time, following the intuition that temporal proximity to certain events, such as political unrest,
impacts the emotions of authors. We report mean sentiment of text passages per year in
which issues were published in the respective languages in Fig. 2. Overall, sentiment varies
over time for all of the five languages. For German, Portuguese and Spanish, the mean
sentiment is slightly negative, indicating that German, Portuguese and Spanish periodicals express more negative emotions. The overall mean sentiment is −0.18 for German,
−0.19 for Portuguese and −0.13 for Spanish. In contrast, for French and Italian periodicals, mean sentiment is slightly positive throughout the years with an overall mean
sentiment of 0.03 and 0.19 respectively.
In contrast to our initial hypothesis, we observed that no general statements can be
given regarding the evolution of sentiment over time. Rather, sentiment is tightly connected to the individual periodicals, each of which has typically been published over short
periods of time. We now discuss the particularities of each language in the following
paragraphs.
For French periodicals (cf. Fig. 2a), we observe three peaks where sentiment is, on average, more positive compared to the remaining years. The first one of these peaks in 1728
is related to the publication of La Spectatrice, the first French spectator periodical presumably written by a woman. Therefore, the more positive sentiment in this year may
be caused by the discursively created “female voice”, not daring to express criticism as
directly as her male colleagues. The second peak in 1753 is related to the publication of
Le Spectateur moderne. Of this periodical, only one issue has been preserved and, hence,

Fig. 2 Mean Sentiment Over Years. This figure illustrates the mean sentiment of text passages (with 95%
confidence intervals) over the years in which issues were published in respective languages. The mean
sentiment varies over languages with French and Italian periodicals being mostly positive, whereas German,
Portuguese and Spanish periodicals have mostly negative sentiment
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the peak for 1753 might not be representative. The positive peak in 1786 is caused by
the publication of the first issue of Les Chiffons, an entertaining and satiric social critic.
For the former two periodicals, it was the first issue of the respective periodical and we
hypothesize that the authors may have used a milder tone to attract new readership.
Due to the very small quantity of text material, the sentiment over time for German
periodicals (cf. Fig. 2b) is strongly depending on the individual periodicals. Each year
represents only one periodical or even only one or two issues of one periodical. In this
case, we note the negative sentiment in the year 1752, in which the third issue of Die
Zuschauerin was published. This periodical focused on the role of women in family and
society and presumably used more negative portraits and examples in the issue published
in 1752.
In case of Italian periodicals (cf. Fig. 2c), we observe a particularly positive sentiment
in the years 1786, 1787 and 1788 in which the periodical Donna galante ed erudita was
published. This periodical mainly addressed the positive aspects of fashion, healthcare,
theatre, and women. On the other hand, we speculate that the slightly more negative
sentiment in the year 1765 is due to the Il Caffè authors’ critical attitude towards politics
and economy.
The Portugal of the 18th century faced economic, social and political problems due
to the reign of terror, fear as well as political and religious persecution. Further, censorship was widespread. The Portuguese periodical O Anonymo was published from 1752 to
1754, describing this situation with a lot of criticism, suggesting the negative mean sentiment of Portuguese periodicals (cf. Fig. 2d). The hopeless situation began to change with
statesman Marquis of Pombal, who introduced many reforms based on the ideas of the
Enlightenment during the second half of the 18th century (Dill 2015).
For the Spanish periodicals (cf. Fig. 2e), we report a negative sentiment for 1735, the first
year in which a Spanish periodical was published. We argue that this is due to El Duende
crítico, a critical periodical similar to a pamphlet (López 2002) and published in the course
of this year. The temporary and slightly more positive sentiment for the year 1762 may
be caused by the publication of El Pensador, a moderate critic of the Spanish society and
protégé of the Spanish King. Similarly, the slight increase in sentiment in 1765 seems to be
related to the first publication of El Belianís literario a periodical that focused on literary
critics. However, as this periodical is a satiric critic, making use of exaggerated praise or
criticism, our sentiment analysis might not correctly infer the expressed sentiment and
results may be inaccurate. We further address this issue in the limitations of our work.
Another notable year for Spanish periodicals is 1785, for which the mean sentiment is
most positive. This could be due to El Censor, the most famous Spanish spectator and one
of the most durable publications with extraordinary literary quality (Guinard 1973). It was
one of the most critical spectator periodicals and therefore had problems with censorship.
During its life in press (1781 − 1787), El Censor was prohibited twice through censorship,
which led to an interruption of the publication each time. After the second break, it was
again published in 1785 (Guinard 1973). As El Censor was the only Spanish spectator
published in this year, we argue that the positive sentiment may result from strategies
of the authors to avoid further problems with censorship by means of a lighter tone or
better concealing of criticism, such as satire or indirect criticism. One could also argue
that the negative sentiment in Spanish periodicals stemmed from an increased criticism
of Spanish authors due to the slow progress of the Enlightenment in Spain. However, we
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argue that this is a common prejudice (Astigarraga 2015) and perhaps the more negative
tone of the Spanish spectator press may be related to an inner cultural conflict between
conservatives and progressives in Spain during that time (Von Tschilschke 2009). In this
conflict, the spectator periodicals were a medium chosen mainly by the progressives in
order to spread their reformist ideas.
Sentiment of narrative forms. As spectator periodicals deliberately avoided news, they
had only limited subjects to address. In order to add variety to their texts, they embedded
the same moral messages into different narrative forms, allowing authors to address the
same subjects from different points of view. For example, to illustrate the importance of
female virtues, the authors can use a General Account on a vicious women punished for
her misconduct just as well as an Allegory representing female virtues. In other words, the
message would be the same, but the sentiment could vary. In consequence, the different
narrative forms are likely to vary in sentiment. To determine whether there are any trends
in polarity for the specific narrative forms, we investigated them separately in our analysis.
To assess if the sentiment of a narrative form is more positive or more negative relative
to the language mean (cf. Fig. 2), we standardize sentiment scores: From each sentiment value we subtract the language mean and divide by the standard deviation of the
respective language.
In Fig. 3 we illustrate the mean standardized sentiment of each narrative form for each
of the five languages contained in our dataset. Note that not every text passage is annotated with a narrative form. Thus, it is easily possible that all narrative forms have a
sentiment that is more positive or more negative than the language mean. We observe
such a case for German, for which all narrative forms have negative relative sentiment.
The apparent discrepancy is resolved by the fact that text passages without annotation
have positive relative sentiment.
Overall, results vary across languages. In case of French, Italian and Portuguese periodicals, the majority of narrative forms convey a more positive sentiment as compared to
the language mean, while the majority of narrative forms in Spanish periodicals expressed
a more negative sentiment.
Focusing on the differences across languages, we note that Utopia is rather negative
compared to the language mean, for both French (mean standardized sentiment equals
−0.22) and Spanish periodicals (mean standardized sentiment equals −0.14), whereas
it is positive for Italian periodicals (mean standardized sentiment equals 0.10). Investigating on that, we conclude that this observation might have multiple reasons. On the
one hand, Utopia was not only used to annotate the strict literary definition, which
describes nearly perfect and high quality societies (i.e., we would expect a positive sentiment for this narrative form). Instead it was also used to annotate fanciful narrations.
Such narrative forms are frequent in Spanish periodicals, including El Duende de Madrid
comprising a complete fanciful narration in which authors of published discourses were
represented as goblins in a darker setting, potentially explaining the negative mean standardized sentiment for Utopia in Spanish periodicals. On the other hand, for French
periodicals the Utopia annotation is more accurate to the literary definition, but French
periodicals also include dystopic narrations, explaining the negative sentiment for French.
The authors of Spanish periodicals seem to have used dream sequences for such dystopic
narrations, reflecting the rich literary heritage of Spanish satiric dream narrations of
the baroque period (Gómez Trueba 1999) and explaining the more negative sentiment
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Fig. 3 Mean Standardized Sentiment For Narrative Forms. This figure illustrates the mean standardized
sentiment (with 95% bootstrap confidence intervals) for each narrative form, respectively for each language
contained in our dataset. Red squares indicate a more negative sentiment and green squares indicate a more
positive sentiment compared to the language mean. Note that not all text passages follow a specific
narrative form and that German and Portuguese do not include all narrative forms. We observe significant
differences across languages

of Dream Sequences for Spanish. Regarding the more positive sentiment for Utopia in
Italian periodicals, we conclude that these utopias mainly comprise dialogue series
between Odysseus and various animals in the Osservatore veneto (Fuchs and Ertler 2014).
Here, similar to utopias of French and Spanish, negative examples are shown, however,
due to the transformation of the moral instruction to Circe’s Island5 , it is integrated into
a harmonious scene. The moral instruction then takes place based on a striking, pleasing and nonviolent language. Some of the utopias integrated in other Italian periodicals
include positive visions of the future. Overall, it turns out that utopias in the Italian periodicals are not used to scare, but to instruct in a pleasant way. Thus, the positive sentiment
captures the overall positive atmosphere which is apparently a characteristic of the Italian
periodicals.
The narrative form Letters or Letters to the Editor have a more positive sentiment across
languages, with the exception of German periodicals. Here the mean differences are 0.06
for French, 0.22 for Italian, 0.36 for Portuguese and 0.02 for Spanish. These results are surprising to us since readers, though generally polite, also expressed their honest opinions
and did not always agree with the spectators in their letters. In fact, the positive sentiment for this narrative form might be an artifact from the sentiment dictionaries we used.
In the 18th century, correspondence was still a very formal act, often related to rhetoric
5 “Circe”

refers to the goddess of magic in Greek mythology.
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conventions (Vellusig 2000) and the dictionaries might not be able to assess correct
sentiment due to their creation on modern texts.
We also note that the Selfportrait is more positive than Heteroportrait for Spanish periodicals, suggesting that authors of the periodicals as well as their correspondents tend to
present themselves in a positive way, whereas they use others as examples for bad behavior. This might be related to a general human tendency of blaming others and not oneself
for your own mistakes (Shaver 2012; Weiner 1995).
Sentiment of topics. We now investigate how different topics had been perceived in periodicals. For that, we standardized sentiment in a similar fashion as in the previous study
on narrative forms in order to overcome the general sentiment biases of languages (cf.
Fig. 2). This allows us to infer whether or not the sentiment of topics is more positive or
negative compared to the language mean.
In Fig. 4 we depict the mean standardized sentiment of each topic contained in our
dataset for each of the five languages. Again, sentiment varies significantly per topic over
all five languages.
In the case of French periodicals, Germany and Switzerland are among the most positive topics, while, for example, Superstition and Law had been perceived more negatively
compared to the French mean. For German, we find that Other Countries, followed by
Happiness and Structure of Society are among the more positive topics, whereas topics
related to interpersonal relationships including Love, Family as well as Image of Men are

Fig. 4 Mean Standardized Sentiment For Topics. This figure illustrates the mean standardized sentiment
(with 95% bootstrap confidence intervals) for each topic, respectively for each language contained in our
dataset. Red squares indicate a more negative sentiment and green squares indicate a more positive
sentiment compared to the language mean. Note that not all languages include each topic. Overall, we
observe significant differences across languages
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more negative compared to the language mean. For these two languages, we observe that
French periodicals wrote more positively about Germany but German periodicals wrote
more negatively about France. This may be due to the fact that French culture was dominant in arts and literature during the 17th and 18th century which, hence, was discussed
polemically by other countries in Europe. Regarding Italian periodicals, we report more
positive sentiment for Spain and Foreign Societies (Fuchs and Ertler 2018). The topics Passion and Philosophy comprise a more negative text for Italian periodicals when compared
to their language mean. Among positive topics for Portuguese periodicals we find France,
Image of Men and Love, while negative topics include Image of Women, Law and Culture of
Conversation. Finally, Charity, Structure of Society and Other Countries are more positive
topics for Spanish periodicals compared to its sentiment mean. Notable negative topics
for Spanish include England, the Apologetic of Spain and Morale.
Analyzing the results of French in more detail, we find it surprising that the topic Image
of Women has a positive mean standardized sentiment, whereas the topic Image of Men
has a negative mean standardized sentiment. The discussion of gender roles is one main
topic of many enlightened authors and women were often considered a deviation of the
male norm (Honegger 1991; Steinbrügge 2016). Therefore, and keeping in mind the close
reading experience, it would have seemed more logical to us to find a negative sentiment
value for Image of Women. However, considering the plethora of different French periodicals, this observation turns out to be potentially caused by the quantitative dominance
of Jean-François de Bastide’s voluminous periodicals Le Nouveau Spectateur, Le Monde
comme il est and Le monde. One main topic of these periodicals is the Love discourse
(Fischer-Pernkopf et al. 2018), which of course accompanies a more positive sentiment on
the opinion of women.
For Italian, we observe that the topics Politics and Structure of Society were generally
shown in a gloomy light. For example, northern Italy is governed by foreign rulers who
were not perceived in a positive way, although the Italians knew how to negotiate with
them. The fact that Charity and Fortune convey a negative sentiment may be explained by
the description of charitable actions, which often included the example of tragic destinies.
These charitable actions are often connected to the criticized structures of society and
the differences between city and countryside, which becomes particularly visible in the
Venetian periodicals comprising the Gazzetta veneta and L’Osservatore veneto by Gasparo
Gozzi or the Gazzetta veneta by Pietro Chiari. The Italy of the 18th Century often looked
hopefully at other foreign countries due to its own backwardness. After all, it was important to imitate the foreign, supposedly more progressive societies, explaining the more
positive sentiment for the topic Foreign Societies. Also notable is the positive sentiment
of the topic Religion, since a certain criticism of religion is present in Italian periodicals.
Especially the church representatives were sometimes criticized quite harshly. Nevertheless, the need of caution had to be stressed, in order to prevent becoming a victim
to censorship. Subsequently, rhetorical methods can only be perceived at a closer look,
rather than on the surface as our results suggest.
The fact that among Spanish periodicals topics such as Image of Men and Image of
Women, Culture of Conversation and Manners and Costumes have a negative sentiment
could be due to the fact that those were the main areas of criticism for the Spanish authors,
as direct criticism of Church or the Monarchy were not allowed (Von Tschilschke 2009).
Hence, social interaction and in general the society were in the center of the enlightened
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attention in Spain. The comparatively negative sentiment of the topic Apologetic of Spain
seems to be due to the fact that many spectator authors were among the adversaries of
the Spanish apologists. As a reaction to criticism on Spanish literature from inside and
outside the country, the apologists started defending the Spanish culture no matter what.
In opposition to that, the authors of El Censor, El Apologista Universal and El Corresponsal del Censor started ridiculing the apologists (Guinard 1973). Notably, as the inflexible
stratification of society (Ertler 2004) was one reason of the discontent of enlightened
authors in Spain, we would have expected a more negative sentiment for Structure of
Society and Critics on Nobility.

Sentiment networks
Our dataset contains annotated persons, places and works. In the second part of our
analysis, we leverage these annotations to find answers to the following questions:
(i)

(ii)

(iii)

Sentiment between periodicals: How did periodicals write about other
periodicals? Was the tone among periodicals supportive and appreciative, or did
they also criticize each other?
Sentiment between languages and places: How had countries, cities and other
places been perceived by different language communities? Was the emerging
nationalism of the 18th century reflected in periodicals?
Sentiment between people: How did authors of spectator periodicals write about
other (real or fictional) people? Were authors emotional or did they write about
others on a factual basis?

To answer these questions, we construct three directed sentiment networks in which
nodes represent the different entities (i.e., either periodicals, places or people) and edges
represent sentiment (i.e., either positive or negative). There is a directed edge from
one entity to another if the former has referenced the latter in one of the related text
passages. Since the manual annotation of the dataset includes a language-independent
normalization (e.g., “Dieu” and “Dios” are normalized to “God”), the constructed sentiment networks summarize data from all available languages. The representation of
interacting entities in the form of graphs allows for simultaneously visualizing (i) the
sentiment of how entities were perceived (edge color), (ii) how often an entity referenced another entity (edge width), and (iii) how often an entity was referenced (node
size). As such, we find this form of representation useful for the interpretation of the
results.
Sentiment between periodicals. We start by investigating the sentiment with which
periodicals refer to other periodicals. Hence, nodes in the network represent periodicals
published in the different languages and all across Europe. The edges signal the mean
sentiment, normalized over the mean sentiment of the referring periodical, that was
expressed in the text passages where a periodical was mentioned. We depict the resulting
network in Fig. 5. The two Italian periodicals Spettatore piemontese and the Spettatrice
positively refer to the Filosofo alla moda, which is a translation of the French translation
Le Spectateur ou le Socrate modern of the English prototype The Spectator. Further, the
Filosofo alla moda has been the first periodical published in Italy and due to its popularity it was published once again in 1749 with the title Lo Spettatore italiano o sia il Socrate
moderno. Opera tradotta dal francese e publicata già col titolo di Filosofo alla moda ovvero
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Fig. 5 Sentiment Between Periodicals. This figure depicts the network of periodicals (represented by nodes)
referencing other periodicals contained in our dataset. Directed edges indicate if a periodical referenced
other periodicals and the color of edges illustrates the mean standardized sentiment of the text passages in
which a respective periodical was referenced. Node sizes represent the degree of periodicals and edge
widths represent the multiplicity of references

maestro universale. Therefore this text can be considered as a role model for other Italian
periodicals and, as such, the text expresses positive sentiment as expected.
For Spanish periodicals, we observe a connection between La Pensadora Gaditana and
El Pensador, because the publication of the presumably female La Pensadora Gaditana is
a reaction to the disparaging representation of women in one of the most read Spanish
periodicals, El Pensador. Despite that, we observe a positive sentiment for this references
and argue, that this is potentially due to the appreciation of El Pensador, the first and a
highly successful Spanish spectator periodical.
The subnetwork of French periodicals illustrates the starting point of the genre in
French: Le Misantrope, the first French imitation of The Spectator published by Justus van
Effen in the Netherlands, and Le Spectateur François, the first genuinely French spectator periodical published by Pierre Carlet de Marivaux. Being the first periodicals of their
kind, they became the main points of reference for further French publications. Our network also shows the chain of references between the three publications of Jean-François
de Bastide which were published consecutively: Le Nouveau Spectateur (1758 − 1760), Le
Monde comme il est (1760) and Le Monde (1760 − 1761). The negative sentiment with
which the successors refer to their predecessors is surprising, as one would expect that an
author would use its previous successful work as a positive point of reference. However,
we see a similar negative connection between Justus van Effen’s periodicals La Bagatelle
(1718 − 1719) and its predecessor Le Misantrope (1711 − 1712). Note that the reference from the earlier Le Misantrope to the later La Bagatelle stems from the fact that
both periodicals were annotated on the basis of a book edition published in 1742. These
book editions often included modified texts (e.g., footnotes or prefaces), introducing the
possibility of references to “future” periodicals.
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Sentiment between languages and places. We now analyze how the different language
communities referenced to places, such as countries or cities. In case of this bipartite network, nodes with outgoing edges represent the languages and nodes with incoming edges
represent either a country, city or fictional place. Again, we normalize sentiment over the
mean of a language and connect languages to places if they have been referenced to in the
respective text passages. For the purpose of better visualization, we only keep edges with
at least 10 occurring references, and preserve only those nodes that are connected by the
remaining edges. We depict the resulting reference network in Fig. 6.
Starting with Italian, we first notice the references to mythological Greek places, such
as the Mount Parnassus or Mount Olympus, indicating that the Antiquity and the ancient
mythology is still important for story-telling in the 18th century. Very interesting are also
the positive references to other countries, such as England, France, Germany, as well as
cities, such as Paris or London. During the 18th century, Italy suffered from a weak selfimage, which motivated it to imitate other European countries and cities. Furthermore,
since other European cities caught up economically, Italian cities, such as Venice, lost
their economic preeminence, without actually becoming economically inferior (Vaussard
2001). Thus, these other European countries and cities were generally referenced positively in spectator periodicals. The references to Asia and India are indicators for the
Chinoiserie which was popular especially in the late 17th and the 18th century. Not only
in art, but also in literature the Chinese style and the style of other countries in East Asia
was imitated (Beevers 2008). The interest in distant foreign countries correlates also with
the trading interests. The only country which appears in a very negative sentiment context are the Netherlands. Potentially the strong protestant context of the Netherlands was

Fig. 6 Sentiment Between Languages and Places. This figure depicts the respective languages in which
periodicals were published and the places referenced by them (both represented by nodes). Directed edges
indicate that a periodical referenced a place and the color of edges illustrates the mean standardized
sentiment of the text passages in which a respective place was referenced. Node sizes represent the degree
of languages and edge widths represent the multiplicity of references. Note that we only show edges with a
minimum multiplicity of 10
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a provocation. The positive sentiment concerning England in Italian periodicals could be
based on England’s strong influence on the Enlightenment, which led to its perception
as a role model. Another possible explanation is that the sentiment may arise from those
Italian periodicals being translations of the English periodicals.
The Spanish texts generally refer to Europe, Paris, France and Rome with a positive
sentiment, which reflects the cultural orientation of the Spanish Enlightenment towards
other parts of Europe (Von Tschilschke 2009). The Spanish territory (which at that
moment included the colonies in South America) was, however, presented with a more
negative sentiment. We argue that this is related with the goal of spectator periodicals
to examine and criticise the current state of their countries and societies, which often
resulted in authors presenting their surroundings in a more negative way. This same
explanation may be applied to the negative sentiment values we find in the French periodicals for Paris, Utrecht, The Hague and Amsterdam. These cities were the main publication
places for French spectator periodicals, which is why they are in the center of criticism.
Note that this observation is contrary for Italian periodicals, which refer to Italian cities
positively. The clearly negative sentiment in references to Spain in French periodicals
seem to be due to a cultural debate, in which French authors presented French culture as
generally superior to Spanish culture (Von Tschilschke 2009) and used Spain as a negative example of anti-enlightened politics, society and literature. London, England and in
general the United Kingdom have a strong influence on the Enlightenment and therefore
were perceived in a more positive way in French periodicals.
Sentiment between people. Finally, we investigate references to other authors and people both real and fictional. In this network, we represent individuals as nodes and directed
edges between nodes indicate that an author referenced a person. We standardize sentiment over the mean of an author and, again, keep only edges with multiplicity greater
than 10. We illustrate the resulting reference network in Fig. 7.

Fig. 7 Sentiment Between People. This figure depicts the authors of periodicals and the people (real and
fictional) referenced by them. Directed edges indicate if an author referenced a person and the color of
edges illustrates the mean standardized sentiment of the text passages in which a respective person was
referenced. Node sizes represent the degree of authors and edge widths represent the multiplicity of
references. Note that we only show edges with a minimum multiplicity of 10 and do not consider
anonymous publications for this analysis
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High degree nodes in the network include authors of three different Italian periodicals,
each showing different references. Cesare Frasponi is the author of the Filosofo alla moda,
which is a translation of the English The Spectator. Gasparo Gozzi is the author of the
Gazzetta veneta and the L’Osservatore veneto and Giovanni Ferri is the author of the Spettatore italiano. The former periodical, Filosofo alla moda, includes mostly references to
the Antiquity, especially to ancient philosophers and authors. However, it barely includes
references to mythology. Contrary to our expectations, we observe a negative sentiment
in references to Horaz, a leading Roman lyric poet in the beginnings of the Roman empire.
His principle prodesse et delectare was very important for moral periodicals, which is why
we would have expected a positive sentiment. Further, Italian authors barely referenced
any other Italian authors due to the fact that the Filosofo alla moda is a translation from
the English The Spectator.
We observe a wider range of references in the periodicals published by Gasparo Gozzi.
His references to the Antiquity comprise both philosophers and mythological figures,
such as Horaz, Plutarch, Platon and Apollo. The sentiment of these references is either
positive or negative, depending on the message and the example signaled in the text
passage the person or figure was mentioned in. A noteworthy result are the references to Fortuna, which stemmed from the superstitious fears in peoples life before the
Enlightenment. People started to overcome this fear during the 18th century, however,
readers needed to be reminded once in a while by negatively reflecting this superstition.
Further, Italian authors include numerous references to the own historical Italian tradition of literature, such as Petrarca, Dante and Goldoni. The reference to the latter reflect
the discussion between Goldoni and Chiari about the modern Italian theatre, which captivated the whole world of theatre and literature in Italy at the time (Hösle 1993). The fact
that Goldoni appears in positive contexts may provide evidence that Gozzi took sides with
Goldoni during this discussion.
The periodical Spettatore italiano of Giovanni Ferri, which is the latest publication
contained in our dataset (1822), contains far less references. The Querelle des Anciens
et des Modernes, a literary and artistic debate at the turn of the 17th and 18th century, is still present in this text, but the micro-narrations with examples from the
everyday life of the present are much more important and numerous. In addition, the
Antiquity in the Spettatore italiano was overcome and not seen as a timeless valid
model anymore. Italian authors are barely found, due to the fact that the periodical
takes care of everyday life examples and is less concerned with literature. Noteworthy here is the appearance of Eugenio and Goodman, two fictional figures, which
are the leading voices in a plethora of micro-narrations. We observe that these two
characters seem to be connected with a negative sentiment, but, in fact, they often
co-occur when there are other characters with negative sentiment. Indeed, the function of Eugenio and Goodman in these cases is to correct the wrong opinions of other
figures.
Finally, we discuss why Horaz, Petrarca and Dante appear in a negative sentiment even
though interpretation of results leaves us with no reliable statement. Horaz is the universal
model of the spectator genre and the Italian writers Dante and Petrarca are also models in
the Italian periodicals who were “untouchables”. Similar to Eugenio and Goodman, their
appearance in a negative context can be explained by the fact that the spectator periodicals generally created a lot of negative examples which were then solved by Horaz, or with
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reference to the Canzoniere published by Petrarca and the Divina Commedia published
by Dante.
Regarding French periodicals, we observe an overlap with Italian periodicals focusing
on antique names, such as Horaz, Cicero, Seneca or Homer. As these were also frequently
referenced in the original English The Spectator, we argue that these references (at least
partially) exist due to the literary fashion introduced by Addison and Steele, the publishers of The Spectator. In the French periodicals, these references are mainly positive,
which suggests that they served as moral or literary models for the authors of spectator
periodicals. In contrast, only the authors of French periodicals referred to more recently
influential French authors from the 17th century, such as Jean de La Fontaine, Jean de La
Bruyère, Nicolas Boileau and Molière. Their literary works generally served as a model of
orientation for authors of the 18th century. Therefore, the negative sentiment in the references to Jean de La Bruyère by Justus van Effen probably results from the content of
La Bruyères’ Charactères, which incorporates mainly negative character-portraits of men
to illustrate their vices. Nicolas Boileau was one of the most influential literature theorists of this era and is mainly referred to with positive sentiment. French results further
clearly expose the intellectual framework of the periodicals by Jacques-Vincent Delacroix
and Laurent Angliviel de La Beaumelle. La Spectatrice danoise published in Denmark
by the latter represents an intermediate position between the French cultural reference
framework (La Fontaine, Boileau, Voltaire) and the Danish context (Ludvig Holberg). The
sentiment in both cases seems to be equally positive. Voltaire constitutes an interesting
point in this network. Whereas La Beaumelle refers to him in a positive way, Delacroix’
periodicals seem to have a more negative view on this polemic author.
In comparison, the Spanish periodicals seem to include rather little reference to other
authors or thinkers. Only in La Pensadora Gaditana there are numerous references to
the fictional (female) author of the periodical, Beatriz Cienfuegos, which is apparently due
to her own discourse, but also to numerous letters of readers published in the periodical.
The fact that the sentiment value for these references are mainly positive is probably due
to the fact that the authors present the fictional authors in a positive way, but also many
readers address them with certain respect in their letters. From the results of Les Chiffons
by Jacques Mague de Saint-Aubin and Le Philosophe Nouvelliste, the French translation of
The Tatler, we can draw the same conclusions.

Sentiment word networks
In the third part of our analysis, we set our focus on the textual characteristics of periodicals and investigate how sentiment was conveyed by them. Specifically, we are interested
in how positive and negative words are used in the text and if there are any significant
differences in their usage. We structure our analysis around the following questions:
(i)

(ii)

Commonly used sentiment words: What sentiment words are frequently used in
periodicals, and are positive or negative words more common? Which sentiment
words have stronger connectivity and which words act as mediators between other
sentiment words?
Sentiment motifs: Are there common local sentiment motifs such as closed triads
of sentiment words? Are there small local groups of sentiment words that
frequently co-occur in close vicinity?
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Sentiment connectivity: Globally, do sentiment words tend to connect to other
words of the same polarity or is there strong mixing of words with opposite
sentiment? In other words, are there global clusters with a predominant sentiment?

Network extraction. We construct sentiment word networks in a similar fashion to the
method introduced by Montemurro and Zanette (2013). The authors proposed to create
networks in which nodes represent the most informative words in a corpus of texts and
in which edges indicate that the connected words share semantic similarity.
We construct sentiment word networks as follows: Rather than extracting the most
informative words, we simply restrict our attention to the words in the sentiment dictionaries that we used in our previous analyses. Then, two words are connected if they are
regularly used in the same context. Specifically, as a first step we use Spacy6 and its respective language models to lemmatize texts of periodicals in order to combine inflected word
forms into single representations. Further, we remove words that occur in more than
80% of all text passages and filter stop words7 introduced by the automatic translation
of English sentiment dictionaries to respective languages. We then represent each word
by a vector counting the number of occurrences of this word in respective text passages.
Two words are finally connected if the cosine similarity between these words is significant
above a 99% confidence level, where significance is computed using 1000-fold permutation. Specifically, we repeatedly evaluate similarities on randomized frequency vectors,
allowing us to compute p-values, defined as the fraction of times the random similarities
were equal to or greater than those from the original texts, respectively for each pair of
words. In Table 2 we list the top ten significant edges according to their p-value for each
of the five networks.
We create networks respectively for each of the five languages contained in our dataset
and analyze (i) degree distributions as well as degree, betweenness and closeness centralities to find commonly used sentiment words and their connectivity patterns and roles,
(ii) local clustering coefficient distributions to find sentiment motifs, and (iii) degree and
sentiment assortativity to analyze the sentiment connectivity.
We present results separately for positive and negative word nodes, except for assortativity, for which we consider the networks as a whole. Note that we only consider
the largest connected component of each network for the remainder of our analysis
(the minor components in networks have less than three nodes each; only the German
network has one minor component with 29 nodes).
In Table 3 we list the number of nodes and edges of our sentiment word networks
including the percentage of positive and negative nodes in each network. We observe that
positive nodes represent the minority for each network, albeit with a less pronounced
imbalance than in the original dictionaries. Specifically, we observe a ratio of 37% positive nodes for French, 46% positive nodes for German, 38% positive nodes for Italian, 42%
positive nodes for Portuguese and 41% positive nodes for Spanish. We depict the resulting
sentiment word networks for German, our smallest network, in Fig. 8.
Commonly used sentiment words. We start with investigating the commonly used
words in periodicals by reporting cumulative distribution functions (CDF) of the degree
for all nodes, positive nodes only and negative nodes only in Fig. 9, respectively for each of
6 https://spacy.io (version used: 2.2.3)
7 https://github.com/Alir3z4/python-stop-words
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vollenden - untergraben
gewaltig - lindern
erträglich - gewähren
veranlassen - opfern
dreist - zweifeln

charmant - amour

toujours - indifférence

chagrin - amour

tromper - indifférence

peine - oublier

Italian

dimostrare - passione

spade - bandiera

imperterrito - banderuola

dimostrare - opera

dimostrare - onore

poetico - chiamare

picche - bandiera

natura - dimostrare

meglio - dimostrare

primo - celebrare

This table lists the top ten significant edges in networks according to their p-value, respectively for each language

unvermeidlich - bedauern

amour - cher
genießen - falls

eilig - ohnmächtig

repoussant - détresse

charme - amour

unruhig - versprechen

propre - naturel

miséricordieux - détresse

German
vorgeben - ansprechen

French

Table 2 Most significant edges
Portuguese

convencido - agitar

hipocrisia - perturbar

infringir - homicida

lentamente - homicida

respeitar - hum

energia - impor

impedimento - malicioso

hipocrisia - energia

perturbar - impor

empenhar - chato

Spanish

tajante - cruento

lúcido - menguante

críticos - crítica

mejoría - ansia

emprendedor - crítica

ángel - lógico

equitativo - crítica

errores - crítica

estrafalario - crítica

primero - dudar
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Table 3 Network sizes
French

German

Italian

Portuguese

Spanish

# Nodes

2 624

207

2 711

685

2 474

... thereof positive

982 (37%)

95 (46%)

1 039 (38%)

286 (42%)

1 007 (41%)

... thereof negative

1 642 (63%)

112 (54%)

1 672 (62%)

399 (58%)

1 467 (59%)

# Edges

45 172

1 589

44 512

2 784

31 576

This table lists the number of nodes (with ratios of positive and negative nodes) and edges of the semantic sentiment networks,
respectively for each language

the five languages contained in our dataset. Our results depend on the sizes of networks.
For the three larger networks of French (cf. Fig. 9a), Italian (cf. Fig. 9c) and Spanish (cf.
Fig. 9e), we observe that negative nodes have higher probabilities for lower degrees in networks, whereas positive nodes have higher probabilities for mid-range degrees. In other
words, negative words have a more narrow degree distribution than positive words, and
the median degree of negative words is smaller than of positive words.
To test for significance of the difference between the distributions for positive and negative nodes in the networks, we conduct two-sample Kolmogorov-Smirnov tests with the
commonly used significance level α = 0.05. The null hypothesis of this nonparametric
test is that both samples are randomly drawn from the same distribution. Note that our
samples and distributions fulfill all other assumptions for this test (independent samples,
at least an ordinal level of measurement as well as continuous variables). Rejecting the null
hypothesis when comparing distributions of positive and negative nodes indicates a significant difference between these distributions. To account for multiple hypothesis tests
we perform Bonferroni correction (Bonferroni 1935) and divide our significance level by
5. For French, Italian and Spanish networks, the p-value is smaller than 0.0005, indicating a significant difference between degree distributions of positive and negative nodes.
These results suggest that a large number of negative words appear with a small number
of other sentiment-conveying words and that positive words, on average, appear with a

Fig. 8 German Sentiment Word Network. This figure illustrates the sentiment word network for German
where red word nodes represent words conveying a negative sentiment and green word nodes represent
words conveying a positive sentiment
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Fig. 9 Degree Distributions. This figure depicts the CDF of degrees of all nodes (black lines), positive nodes
(green lines) and negative nodes (red lines) respectively for each of the five languages contained in our
dataset. In case of the three larger networks, including French (cf. Fig. 9a), Italian (cf. Fig. 9c) and Spanish (cf.
Fig. 9e), negative nodes have higher probability for low degrees whereas positive nodes have higher
probability for mid-range degrees. The difference between degree distributions of positive and negative
words is significant (p-values < 0.0005) for each of the three networks according to two-sample
Kolmogorov-Smirnov tests. Results are different for the two smaller German (cf. Fig. 9b) and Portuguese
networks (cf. Fig. 9d) for which there is no significant difference between positive and negative distributions
according to a two-sample Kolmogorov-Smirnov test (p-values > 0.05)

substantial number of other sentiment-conveying words. A plausible explanation for this
observation in larger networks would be that the basic attitude of periodicals is positive.
Also, more negative parts of the text include a larger number of various negative words
specifically tailored to the given context.
In case of the two smaller networks of German (cf. Fig. 9b) and Portuguese (cf. Fig. 9d),
the two-sample Kolmogorov-Smirnov test (again with α = 0.05 and Bonferroni correction) resulted in a p-value of 0.83 and 0.39, respectively. We conclude that there is no
significant difference between the degree distributions of positive and negative words
for those two networks. We believe that this is a consequence of the small corpus size
for these languages and, hence, refrain from drawing any conclusions based on these
observations.
We extract commonly used sentiment words in periodicals by reporting the top 50 central words (according to the degree) for French in Fig. 10a, for German in Fig. 10d, for
Italian in Fig. 10g, for Portuguese in Fig. 10j and for Spanish in Fig. 10m. Top central
words for French include “bien” (“well”), “plus” (“more”) and “dire” (“to say”). For German,
the top central words according to degree centrality include “lieben” (“to love’), “wenig”
(“little”) and “fliehen” (“to flee”). In case of Italian, the top words include “molto” (“very”
or “much”), “primo” (“first”) and “tempo” (“time” or “period”). The most commonly used
words in Portuguese periodicals include “partir” (“to leave”), “tempo” (‘time”) and “convencido” (“convinced”). Finally, Spanish top words comprise “solo” (“alone” pr “simple”),
“parir” (“to calve” or “to lamb”) and “pues” (“because” or “since”).
Regarding the ratios of positive and negative words among the top 50 central words,
we find mixed results for the five languages. For French, we find an equal proportion of
positive and negative words. The majority of top words is negative for the smaller German
(54% negative words) and Portuguese (64% negative words) networks, while for Italian
and Spanish we report a majority of positive words with 70% and 66%, respectively.
To find the sentiment words that bridge meaning and connect otherwise distant groups
of sentiment words appearing together, we compute betweenness centrality for each of
the five networks. We depict the top 50 central words according to betweenness centrality
for French in Fig. 10b, for German in Fig. 10e, for Italian in Fig. 10h, for Portuguese in
Fig. 10k and for Spanish in Fig. 10n. Top words according to betweenness centrality are
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Fig. 10 Top Central Words. This figure depicts the top 50 most central words according to degree (left
column), betweenness (center column) and closeness (right column) centrality, respectively for French,
German, Italian, Portuguese and Spanish (top to bottom rows). The majority of top central words convey a
positive sentiment for Italian and Spanish and a negative sentiment for French, German and Portuguese
across all centrality metrics. Note that words stem from the languages of the 18th century and respective
European countries and, thus, do not relate to potentially ambiguous meanings of modern day languages

similar to those according to degree centrality. We observe notable differences for the
smaller German and Portuguese networks. Top words for the former include “gewähren”
(“to grant” or “to award”) or “erzeugen” (“to create”, “to produce” or “to make”), while top
words for the latter include “bem” (“well” or “right”) and “gozar” (“to enjoy”).
Similar to degree centrality, the majority of top words according to betweenness centrality is positive for Italian (58% positive words) and Spanish (62% positive words), while
we observe higher proportions of negative words for German (60% negative words) and
Portuguese (62% negative words). For the French network, which has equal ratios according to degree centrality, we report a higher ratio of negative words with 58%. These results
are contrary to our previous work (Koncar and Helic 2019) with simple co-occurrence
networks for which we find higher ratios of negative words among top central words for
all of the three centrality metrics.
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Completing our analysis of sentiment words connecting other sentiment words, we also
investigate closeness centralities. Again, we consider the top 50 central words, respectively for each of the five languages contained in our dataset. We illustrate results of
closeness centrality for French in Fig. 10c, for German in Fig. 10f, for Italian in Fig. 10i,
for Portuguese in Fig. 10l and for Spanish in Fig. 10o.
Top words for French, Italian and Spanish are again similar to those according to degree
centrality. We observe notable differences for German, such as “vergeben” (“to forgive” or
“to award”) or “wünschen” (“to wish”), and Portuguese, such as “agitar” (“to shake” or “to
stir up”) or “tenaz” (“tenacious”).
Again, we observe similar results to degree centrality, with a majority of positive words
for Italian (66% positive words) and Spanish (62% positive words), a majority of negative
words for German (64% negative words) and Portuguese (62% negative words), as well as
equal ratios of positive and negative words for French.
Finally, we depict correlations between degree, betweenness and closeness centrality in
Fig. 11, respectively for each of the five languages. We compute Spearman’s rank correlation coefficients among each pair of metrics and for each language and find that metrics
positively correlate with each other (in all cases p-values are smaller than 0.0005), suggesting that words are equally central among different metrics. Our computed Spearman’s
correlation coefficients are ranging from 0.56 to 0.76 between degree and betweenness
centrality, from 0.65 to 0.87 between degree and closeness centrality and from 0.35 to 0.69
between betweenness and closeness centrality across the three languages.

Fig. 11 Centrality Metric Correlations. This figure illustrates the correlations between the three centrality
metrics, respectively for each language. For all metrics and languages, we observe a strong positive
correlation, suggesting that words are similarly central across metrics
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Summarizing, the results for degree, betweenness and closeness centrality in combination with ratios of negative words in networks (cf. Table 3) suggest an overrepresentation
of the minority class (positive nodes), corroborating similar results for heterophilic networks found in previous work (Karimi et al. 2018). To further investigate our observations,
we compute proportion tests based on one-sample z-tests for each of the centrality metrics and languages. This allows us to compare the proportion of negative words among
top central words to the proportion of negative words in sentiment word networks. Note
that this test assumes continuous data following a normal distribution. Since we can not
assume normality, we have to first test whether we can use the normal approximation
method by checking if np ≥ 10 and n(1 − p) ≥ 10, where n is the sample size (in our
case 50) and p is the sample mean, which we confirm for all of our cases. In 5 out of
15 cases, the ratio of negative words among top central words is significantly smaller
than ratios in networks (p-values < 0.0005). The remaining 5 tests are insignificant as pvalues are greater than 0.05 (all cases with greater ratios among top words as compared to
networks), all comprising results for our two smaller German and Portuguese networks.
These results suggest that there is, indeed, a slight overrepresentation of positive words
among top central words.
Sentiment motifs. We look for groups of sentiment words that frequently co-occur in
close vicinity by computing local clustering coefficients for each of the five languages. We
depict CDF of local clustering coefficients for all nodes, positive nodes only and negative
nodes only in Fig. 12, respectively for each of the five language contained in our dataset.
Again, our results vary depending on the size of networks. Contrary to our expectations
(following previous observations about a negative correlation between the degree and the
local clustering coefficient (Ravasz and Barabási 2003)), for French (cf. Fig. 12a), Italian (cf.
Fig. 12c) and Spanish (cf. Fig. 12e) networks, we observe that negative nodes have higher
probabilities for lower local clustering coefficients, whereas positive nodes have higher
probabilities for mid-range local clustering coefficients. This suggests that negative words
have less chance to co-occur frequently with other sentiment conveying words and that
positive words are more often used together in groups of similar context.

Fig. 12 Local Clustering Coefficient Distributions. This figure depicts the CDF of local clustering coefficients
of all nodes (black lines), positive nodes (green lines) and negative nodes (red lines) respectively for each of
the five languages contained in our dataset. In case of the three larger networks, including French (cf.
Fig. 12a), Italian (cf. Fig. 12c) and Spanish (cf. Fig. 12e), negative nodes have higher probability for lower local
clustering coefficients whereas positive nodes have higher probability for mid-range local clustering
coefficients. The difference between local clustering coefficient distributions of positive and negative words
is significant (p-values < 0.0005) for each of the three networks according to two-sample
Kolmogorov-Smirnov tests. Results are different for the two smaller German (cf. Fig. 12b) and Portuguese
networks (cf. Fig. 12d) for which there is no significant difference between positive and negative distributions
according to a two-sample Kolmogorov-Smirnov test (p-values > 0.05)
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We again test for the significance of the difference between the distributions for positive and negative nodes by conducting Kolmogorov-Smirnov tests (again with α = 0.05
and Bonferroni correction). For the three larger networks, comprising French, Italian
and Spanish, we observe p-values smaller than 0.005, indicating a significant difference
between distributions of positive and negative words. In case of our smaller German (cf.
Fig. 12b) and Portuguese (cf. Fig. 12d) networks, the p-values are 0.92 and 0.97, respectively, depicting an insignificant difference between positive and negative words. Similar
to degree distributions of smaller networks, we argue that this is a consequence of the
small corpus size and refrain from further conclusions.
Overall, we observe a wide range of local clustering coefficients in all networks, suggesting that sentiment words form pairs as well as triangles when considering their
co-occurrences.
Sentiment connectivity. We now study if words of similar frequencies and similar sentiment (i.e., positive or negative) form global clusters with a predominant sentiment
in respective sentiment word networks. For that, we compute degree and sentiment
assortativity.
Our results for degree assortativity of French, Italian and Spanish range between −0.10
and 0.04, depicting that high and low degree nodes connect almost randomly with each
other. In case of German and Portuguese, networks are slightly more assortative, with
values of 0.22 and 0.32, respectively. This observation is contrary to previous findings,
where (Cantwell and Newman 2019) depicted slightly disassortative (based on degree)
word networks constructed through part-of-speech tags.
Regarding sentiment assortativity, we observe similar result to our previous work (Koncar and Helic 2019) where we constructed networks based on simple co-occurrences
and found that networks are non-assortative. Here, sentiment assortativity lies between
−0.02 and 0.07 for all networks. In any case, the results for sentiment assortativity suggest that positive and negative words are used randomly together and do not form any
clusters based on their polarity. One plausible hypothesis for this observation could be
that authors of spectator periodicals aimed at being impartial, which is possibly reflected
in their explanations depicting both positive as well as negative aspects of the subject.

Discussion
Our analysis sheds light on the characteristics of sentiment conveyed by spectator periodicals published during the 18th century. Assessing how sentiment evolves over time, we
find that periodicals are, in general, rather stable over time and differences in sentiment
are language-dependent and the individual periodicals themselves. It is, however, interesting that the polarity of mean sentiment across all languages is rather low, suggesting
that authors succeeded in their aim to be neutral and impartial. This would be different
to results of sentiment analyses on today’s media, for which polarity is shown to be more
extreme (Dos Rieis et al. 2015; Godbole et al. 2007), especially in cases of social conflicts
in divided societies (Makrehchi 2014). However, note that this more extreme polarity may
be an artifact of shorter texts analyzed in studies focusing on today’s media. Typically, the
ratio of sentiment words compared to non-sentiment words may be higher in shorter texts
(e.g., a tweet) which, thus, results in a more polarizing sentiment as compared to longer
texts (e.g., an issue of a periodical). To test whether or not text length influences the comparison between sentiment of spectator periodicals and sentiment of today’s media, we
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compute the mean sentiment of all text passages with a maximum length of 280 characters
(i.e., comparable to the length of a tweet) across all five languages. Here, we find a mean
sentiment of 0.027 (95% confidence intervals: 0.015 and 0.039), indicating that spectator
periodicals may have been more neutral as compared to today’s media. Nevertheless, we
suggest an in-depth analysis of sentiment differences between spectator periodicals and
today’s media for future work.
Regarding the relation between sentiment and narrative forms, we find that our results
are inconclusive. A potential explanation for this observation could be that narrative
forms have been used by authors through different means, each with a different interpretation and incorporation of distinct styles. A further analysis of the different styles of
authors is a promising subject for future work, and can be accomplished, for example, by
authorship identification.
Our analysis on topics reveals both differences, such as disparate views on religion, and
commonalities, such as a general more critical stance towards politics, among countries
in Europe of the 18th century. We observe that topics dealing with interpersonal relationships were perceived positively across countries, which may be due to the general tenor
of treating other people with respect and the particular aim of spectator periodicals to
increase the morality of their readers. In our analysis, we also report a critical discussion
of foreign societies (especially in case of French and Spanish periodicals), which could
indicate the rising nationalism during the 18th century (Mann 1996).
Overall, our analysis sheds light on how important issues of the Age of Enlightenment
were perceived by the people living during that time and contributes to the knowledge of
the starting point of modern societies.
We further investigate how periodicals wrote about other periodicals and find mixed
results. While Italian and Spanish periodicals were positive about other periodicals in
these languages, French periodicals were rather negative about other French periodicals.
Hence, drawing conclusions from these observations is vague and we suggest a more
detailed analysis for future work, allowing us to learn more about how sentiment and
information spread across periodicals.
The results from our sentiment word networks reveal differences and commonalities
to our previous results produced with simple co-occurrence networks (Koncar and Helic
2019). While we observe higher local clustering coefficients for negative words in simple
co-occurrence networks, we report the opposite behavior with our new sentiment word
networks, suggesting that when considering semantic affinities, negative words form less
local motifs in networks. Typically, words in networks form local clusters when they cooccur within the same local domains (e.g., focusing around one distinct topic or text
passage). To us it seems that this is not the case with words conveying negative sentiment,
further corroborating our initial hypothesis that negative words are used distinctively
to discuss critical issues. We find a commonality in the top central words, for which
we observe a weak overrepresentation of positive words in both sentiment word networks and simple co-occurrence networks which, combined with our results from degree
distributions, suggest a general mild to positive tone in spectator periodicals.
Limitations. Our sentiment analysis of spectator periodicals is a challenging task, especially due to the absence of dedicated and comparable methods for 18th century texts.
It is therefore inevitable to fall back on existing methods (lemmatization and sentiment
dictionaries). At the first glance one may argue that these existing methods are originally
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intended for modern day texts, and that there is no reason to believe that they yield valid
results for 18th century texts. Our coverage analysis, however, reveals that the majority
of words in the used sentiment dictionaries indeed appeared in the respective texts, thus
putting our analyses on solid grounds.
Additionally, the selection of other sentiment dictionaries may alter our results as suggested by previous research (Reagan et al. 2015). To assess if our results are robust with
respect to the selection of sentiment dictionaries, we repeated our calculation of the
development of the sentiment over time with a selection of alternative publicly available
sentiment dictionaries8 . In the case of French, we observe similar trends over the years
but the mean polarity is shifted towards a more positive sentiment as compared to results
from original dictionaries. For Italian and Spanish, we observe similar mean polarity and
trends. Thus, we obtain qualitatively comparable results with the alternative selection
of sentiment dictionaries. However, a more in-depth analysis on the influence of sentiment dictionaries on the quantitative results represents an interesting avenue for future
research, potentially further strengthening our results.
Regarding potential issues with lemmatization for sentiment word networks conducted
with models for modern day languages, we redid all related experiments without lemmatization. We find similar results for degree distributions, local clustering coefficients as
well as degree and sentiment assortativity, albeit noticing a larger degree assortativity for
the smaller German (0.43 compared to 0.22) and Portuguese (0.59 compared to 0.33) networks. In the case of centralities, we report similar ratios of positive and negative words
among top central words of all centrality measures (with some variances in top central
words). As such, we obtain qualitatively comparable results without lemmatization and
suggest a detailed analysis on the impact of lemmatization for future work.
We nevertheless believe that the implementation of adjusted models could further
improve the quality of analysis, and thus leave this task for future work. Further, we
address the fact that our approach is data hungry, as our sentiment word networks only
connect words if similarity is above a certain significance level, which can only be achieved
if sufficient data is available. For example, the small corpus size of German and Portuguese
texts resulted in these networks having multiple components, effectively leaving them
useless for the analysis. The significance level also impacts the resulting sizes of networks
and using other levels could alter the quantitative and qualitative results of the analysis
of sentiment word networks. We tried an additional significance (α = 0.05), but results
varied only minimally for the three larger networks.

Conclusion
In this work, we conducted a three-fold analysis of sentiment conveyed by spectator periodicals published during the Age of Enlightenment. We first set our focus on the relation
between sentiment and annotations contained in our multilingual dataset and found discrepancies across languages depending on narrative forms and the discussed topics. In
the second part of our analysis we constructed sentiment networks to assess the relation
between different entities. Here, we found a rather critical interaction between periodicals, positive references across countries but negative references in domestic cases,
indicating a tendency of authors to be more critical with fellow countrymen, as well as
8 In

particular, we use FEEL (Abdaoui et al. 2017) for French, an OpeNER sentiment lexicon for Italian (Russo et al. 2016)
and a Spanish dictionary found on GitHub (https://github.com/aylliote/senti-py).
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a general positive tone between authors. Finally, we constructed sentiment word networks to study the differences between positive and negative word usages. Specifically,
we observed low transitivity and a tendency towards low degrees for negative words as
compared to positive ones which have higher probabilities for mid-range degrees as well
as for higher transitivity. The weak overrepresentation of positive words among the most
central words in networks combined with our results of degree distributions indicate a
rather mild to positive tone across all periodicals in which critiques comprise a plethora
of different negative words.
Our work serves as a basis for promising future work, for which we plan to implement dedicated sentiment dictionaries for the language of the 18th century as well as
the consideration of additional languages, such as Danish or Dutch spectator periodicals. Alternatively, other views on sentiment could be considered, for example, an existing
machine learning approach to infer the emotional arcs of spectator periodicals (Reagan
et al. 2016). Further, we are interested in detailed comparison of sentiment characteristics
between today’s media and the spectator periodicals from the Age of Enlightenment. In
particular, we are interested in applying existing methods (Ferraz de Arruda et al. 2018)
to study and compare the evolution of topics now and then.
Overall, this paper broadens our knowledge about spectator periodicals and demonstrates a distant reading method to analyze sentiment conveyed by them. The public
availability of data and code for reproducibility lays the foundation for extended studies
of spectator periodicals as well as other publications originating from the 18th century.
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