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o Sentiment Analysis for historical research

o Comparison of different methods: dictionary, machine learning, 
generative AI 

o Evaluation according to a manually annotated gold standard

o Corpus-specific challenges

o Future steps 

Outline
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o How do authors of 18th-century Spanish periodicals utilize 
tone to educate their readership

o Does the tone differ depending on the use of specific narrative 
forms?

Goals
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Research corpus
The Spectator Press
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o Journalistic-literary genre of the 18th century, created in England 

o Imitations and translations in Europe

o Propagating social norms and values of the Enlightenment

o Digital Edition The Spectators in the International Context  

(Ertler et al. 2011-2022) and its analysis in 
Distant Spectators (Scholger et al. 2021-2022)

o Spanish, French, Italian, Portuguese, German, English  



Research corpus: The Spectators
TEI Encoding of narrative forms 
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Metatextuality

Letter to the Editor

<p>
  <milestone ana="#MT" spanTo="#FR.4" 
unit="form"/>
  Acababa de resolver la suspension de mi obra 
quando recibí la carta siguiente, que se me 
dirigió por la Secretaría, tocante à usos y modas, 
que está à cargo de Esparza. Yo no sé si sería 
falta de advertencia en el Autor, ò si con esto 
querria dar à entender alguna cosa. Porque segun 
su estilo, y su contenido, parece que debia haber 
venido por la de Lopez, perteneciente à artes y 
ciencias. Pero sea lo que fuere, yo no estoy de 
<pb facs="#T-III_034" n="34"/> humor para cansarme 
la cabeza en apurar este mysterio; ni quiero 
tampoco mortificar à mis Lectores con un mas largo 
preambulo.
  <anchor xml:id="FR.4"/>
</p>

Citation/Motto
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https://gams.uni-graz.at/spectators



WHAT?
polarity   emotions

Sentiment analysis
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HOW?

Lexicon (dictionary) based

                 Hybrid & ML-based

Generative AI

Liu 2012; Sprugnoli 2020; 
Schmidt et al. 2021 
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selection of 400 
Spanish texts

 annotation of 
~270  sentences

sentiment analysis 
dictionary + ML 
(BERT) + GPT 

automatic extraction of 
narrative forms from 
TEI to .txt (via XSLT)

annotation evaluation 
and gold standard 

creation 

re-implementation of
annotations in the 

digital edition

 
Research corpus
Workflow 



Research corpus
Analysis of narrative 
forms

9

Narrative form (NF) Number of NF Number of tokens

metatextuality (MT) 580 267,010

example (EX) 500 58,801

general account (AE) 422 389,663

letters (LB) 408 506,209

citation (ZM) 467 13,073

heteroportrait (FP) 326 84,767

dialogue (D) 159 131,136

selfportrait (SP) 87 52,167

satire (S) 44 63,685

dream (TR) 27 43,916

fable (F) 19 6,507

allegory (AL) 8 16,186

utopia (UT) 6 6,968



o a transformer-based open-source Python library for Spanish SA, 

pysentimiento (Pérez et al, 2021)

o offers Sentiment Analysis, Emotion Analysis, Hate Speech Detection, 

Named Entity Recognition and POS Tagging in Spanish and English

o BERT-based (RoBERTuito) trained on the TASS Dataset in Spanish

Sentiment analysis
Machine learning
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o Experiments on data labeling with GPT-4 and GPT-4o (using the API), 

temperature 0.2

o Following Whitaker, J. (2023): Bootstrapping Labels with GPT-4. A 
cost-effective approach to data labeling.

Sentiment analysis
Generative AI
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Input CSV (plain text) Prompt Labeling by GPT Output CSV Evaluation



- benchmark for evaluation of SA methods

- created by majority vote

- 4 annotators: 227 (out of 271) sentences

Gold standard for evaluation
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o Method: survey (LimeSurvey)

o 3 attempts: 2, 3 and 4 expert 

annotators

o instances - representative of the 
corpus, balanced

Annotation study
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Sentiment annotation
Intra-rater agreement
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McHugh M.L. 2012 

Nr. annotators 2 3 4 

Cohen’s Kappa -  
polarity 0.31 0.41 0.46

Cohen’s Kappa - 
emotion 0.2 0.14 0

Cohen’s kappa 
statistic

Strength of 
agreement

< 0.00 Poor

0.00-0.20 Slight

0.20-0.40 Fair

0.41-0.60 Moderate

0.61-0.80 Substantial

0.81-1.00 Almost perfect



Gold standard - Polarity - Human annotators
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Polarity ML method (pysentimiento)
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Polarity GPT-4
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You are an expert in sentiment analysis of 18th-century Spanish 
literature.

Classify the sentiment of each sentence from the input 
{input_text} as 'positive', 'negative', or 'neutral'.  Add the 
sentiment of each sentence in a new column 'polarity’.

Simple prompt for GPT 4 and GPT 4o
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You are an expert in sentiment analysis of 18th-century Spanish literature.

Carefully analyse the input and classify each text {input_text} as either (positive, neutral, negative).

Address specific challenges:

 **epoch-specific meanings**: interpret words and phrases as they were used in the 18th century

 **non-standardized orthography**: manage variations in spelling and grammar typical of the period. 

**opinion shifters** identify and interpret sarcasm, satire, irony, negations, and idiomatic expressions. For 

instance, sarcasm might reverse the apparent sentiment of a sentence. 

**Record your classification in a new column 'polarity'. 

This task is crucial for understanding the socio-historical context and emotional undertones of the texts.

Take a deep breath and work on this problem step-by-step. This is very important to my career!

Read the instructions again before you continue with annotating the next line.

Advanced prompt for GPT 4 and GPT 4o
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Emotional prompting 

Task

Persona

Guidelines
+ Context



Sentiment evaluation
Lexicon - pysentimiento - GPT 4 (April 2024)
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Method Accuracy F-1 (macro) score unknown/mixed

Lexicon corrected 
(Koncar et al. 2022) 0.46 0.44 0

pysentimiento 0.70 0.62                   0

GPT 4 (simple prompt)  0.38 0.39 94

GPT 4 (advanced 
prompt) 0.86 0.50 7



pysentimiento

Sentiment evaluation
Confusion matrices
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GTP-4



Sentiment evaluation
Lexicon, pysentimiento, GPT 4 and GPT 4o (Sept 2024)
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Method Accuracy F-1 (macro) score unknown

Lexicon corrected 0.46 0.44 0

pysentimiento 0.73 (0.70) 0.65 (0.62) 0

GPT 4 (simple)  0.82 (0.38) 0.77 (0.39) 0 (94)

GPT 4 (advanced) 0.78 (0.86) 0.53 (0.50) 4 (7)

GPT 4o (simple) 0.82 0.77 0

GPT 4o (advanced) 0.64 0.42 4



o epoch-specific meanings (el cortejo)
o orthographic fluidity (muger → mujer)
o semantic ambiguity due to orthography
o historical meaning vs. contemporary (el coche)
o Opinion shifters

− sarcasm, irony, satire
− negations
− idiomatic expressions (bajarse del burro → lit.: to get off the 

donkey → sense: to admit you were wrong)

Corpus-Specific challenges
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Example 1: The following sentence was rated as positive by pysentimiento, but as negative by 
GPT and human annotators:

“Todo esto llevará con paciencia, si su asèo, y prolixa compostura se ordenára â conplacerme; 
pero es muy â el contrario, porque su merced es Cortejo, y hace tanta vanidad de serlo, que 
quando està de humor me refiere las gracias de su querida, me pondera sus chistes, y alaba su 
hermosura: vea Vm. què refresco para quien se halla atabardillada de Zelos.” 

Translation: I would bear all this with patience if his neatness and prolix composure were 
ordered to please me; but it is quite the contrary, because this Mister is a Cortejo [impossible to 
translate], and makes so much vanity of being one, that when he is in the mood he refers to me 
the graces of his dearest, and praises me her jokes, and praises her beauty: you see what a 
refreshment for one who is sick of jealousy.

positive negative sarcasm

Human evaluation of GPT results
by E. Hobisch and Y. Völkl
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Example 2: The next example is a two-part sentence in which each part expresses a different 
sentiment. It is rated negative by pysentimiento and positive by GPT and human annotators:

“Convencerá tal vez nuestro espiritu; pero poco importa: no gana, no somete nuestro corazon; y 
à pesar de sus raciocinios artificiosos, tenemos bastante fuerza para resistirle”

Translation: He will perhaps convince our spirit; but it matters little: he does not win, he does 
not subdue our heart; and in spite of his contrived reasonings, we have strength enough to resist 
him.

positive negative shifter

Human evaluation of GPT results
by E. Hobisch and Y. Völkl
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o Investigate scope of prompt (simple vs. advanced vs. something in 

between)

o Variation in temperature

o Provide more context

− historical vocabulary (e.g. Cortejo)

− gold standard of annotated sentences for analyzing the whole 

corpus   

o Investigate other models =>  Llama 3

Next steps
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Thank you for you attention!
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Contact
o Lucija Krušić | lucija.krusic@uni-graz.at 
o Martina Scholger |  martina.scholger@uni-graz.at 

GitHub repo 
https://github.com/lucijakrusic/SentientSpectators 

Thanks to our project partners:
o Bernhard Geiger, Know-Center Graz
o Elisabeth Hobisch, Technical University Graz
o Yvonne Völkl, Technical University Graz

Sentiment annotation:
o Klaus-Dieter Ertler
o Elisabeth Hobisch
o Yvonne Völkl
o Pascal Striedner

mailto:lucija.krusic@uni-graz.at
mailto:martina.scholger@uni-graz.at
https://github.com/lucijakrusic/SentientSpectators
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