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Connotation in the lexicon

•Words have connotation as well as sense

•Can we build lexical resources that represent these 
connotations?

•And use them in computational tasks on sentiment 
analysis et al.?

•Affective connotation
Lexicons for Sentiment, Affect, and Connotation  Speech and Language Processing. Chapter 22 in Daniel Jurafsky & James H. 
Martin. Draft of August, 2024..



Scherer Typology of Affective States

Emotion: brief organically synchronized … evaluation of a major event  
✤ angry, sad, joyful, fearful, ashamed, proud, elated 

Mood: diffuse non-caused low-intensity long-duration change in subjective feeling 
✤ cheerful, gloomy, irritable, listless, depressed, buoyant 

Interpersonal stances: affective stance toward another person in a specific interaction 
✤ friendly, flirtatious, distant, cold, warm, supportive, contemptuous 

Attitudes: enduring, affectively colored beliefs, dispositions towards objects or persons 
✤  liking, loving, hating, valuing, desiring 

Personality traits: stable personality dispositions and typical behavior tendencies 
✤ nervous, anxious, reckless, morose, hostile, jealous 

Morality values: …



NLP: Layers

✤ Natural Language Processing (NLP) & Computational Linguistics (CL)

✤ Morphology → how words are 

✤ Phonetics → how words sound 

✤ Syntax → how words relate 

✤ Semantics → what words means 

✤ Pragmatics →  what is the intention of the  
speaker (context)



Suggested readings (overview)

✤ Lexicons for Sentiment, Affect, and Connotation  
Speech and Language Processing. Chapter 22 in Daniel Jurafsky 
& James H. Martin. Draft of February, 2024.

✤ https://web.stanford.edu/~jurafsky/slp3/22.pdf 

✤ M. Nissim, V. Patti. 2017. Semantic Aspects in Sentiment Analysis. 
Chapter 3 in Sentiment Analysis in Social Networks. 31-48.



Computational models and 
lexical resources for affect

✤ Different facets of the affective content

✤ Wide availability of lexical resources for English covering the various perspectives.

✤ Both sentiment and emotion lexicons, and psycholinguistic resources available for 
English, refer to various affective models and capture different facets of affect, including: 

✤ Sentiment polarity: aspects related to the polarity of words

✤ Finer-grained aspects: which can be captured according to different categorical or 
dimensional models of emotions.

Finer grained affective features 
Sentiment-related features



Semantic resources for SA

✤ Classical resources on sentiment polarity

✤ Beyond the polarity valence: emotion lexica, ontologies, and psycholinguistic resources

✤ Emotion lexica: 

✤ Emotional categories: finer-grained affective lexica based on emotional categorie

✤ e.g., Emolex (NRC Emotion lexicon) 

✤ Dimensional models: based on VAD (valence, arousal, dominance model).

✤ e.g., (NRC VAD lexicon)

✤ Intensity! Best-worst Scaling

✤ Psycholinguistic resources and other accounts of affect:

✤ e.g, LIWC, DAL

✤ Concept-based resources and ontologies: toward a knowledge-based approach to sentiment analysis

✤ EmoSenticNet: lexicon + ontologies

✤ Social media corpora annotated for sentiment and emotion categories

✤ Semeval corpora



Affective lexical resources 

✤ Classic sentiment lexicons
✤ SentiWordNet (Esuli and Sebastiani)

✤ https://github.com/aesuli/SentiWordNet 
✤ WordNet Affect (Strapparava and Valitutti)

✤ http://wndomains.fbk.eu/wnaffect.html 
✤ General Inquirer (Stone et al.)

✤ https://inquirer.sites.fas.harvard.edu/ 
✤ AFINN (Bradley and Lang)

✤ https://github.com/abromberg/sentiment_analysis/tree/master/AFINN .
✤ Different aspects:

✤ Providing a scale or an intensity of positivity/negativity; 
✤ Associate sentiment with words rather than with their senses
✤ Some of them are based on WordNet:

✤ sentiment annotation at the sense/synset level



WordNet

✤ https://wordnet.princeton.edu/

✤ WordNet is an on-line lexical reference system whose 
design is inspired by psycholinguistic theories of 
human lexical memory

✤ English nouns, verbs, adjectives and adverbs are 
organized into synsets: 
✤ synsets: synonym sets, each representing one 

underlying lexical concept



Sentiment lexicons: SentiWordNet

✤ SentiWordNet:  synset of WordNet 3.0 are annotated according to their degree 
of neutrality, positiveness and negativity.

✤ https://github.com/aesuli/SentiWordNet 
✤ Each synset s is associated the scores Pos(s), Neg(s) and Obj(s) indicating how 

neutral (Obj) or affective (Pos and Neg) the terms contained in the synset are. 
✤ Each score ranges in [0.0,1.0]  

and and their sum is 1.0 for  
each synset.

✤ For a given sense, the values PosScore  
and NegScore are the positivity and  
negativity score assigned by  
 SentiWordNet to the synset. 

✤ The objectivity score can be calculated as: 1 - (Pos(s) + Neg(s)).



✤ SentiWordNet:  synset of WordNet 3.0 are annotated according to their degree of 
neutrality, positiveness and negativity.

✤ https://github.com/aesuli/SentiWordNet 
✤ Word senses belong to a syntactic category (Name, Verb, Adjective, and a word can 

be ambiguous w.r.t different categories.  
✤ Different senses of the  

same term may have  
different opinion-related  
properties.

✤ Intuition: 1 -> the term (sense) is  
objective;  
 0 ->  the term conveys some  
strong sentiment  
(positive or negative) meaning

Sentiment lexicons: SentiWordNet



SentiWordNet: example



SentiWordNet: example



Emotion-oriented systems,  2017, V. 
Patti

SentiWordNet_3.0.0_20100908.txt



Emotion-oriented systems,  2017, V. 
Patti

Sentix/TWITA

✤ http://valeriobasile.github.io/twita/sentix.html



WN-Affect

✤ http://wndomains.fbk.eu/wnaffect.html
✤ Affective lexical resource, built for affective computing, 

computational humor, text analysis, etc.
✤ It is a lexical repository of the direct affective words: different 

perspective!
✤ What about words conveying an indirect affective meaning:

✤ All words can potentially convey affective meaning
✤ Even those not directly related to emotions can evoke pleasant or painful 

experiences 
✤ Some of them are related to the individual story, but for many others the 

affective power is part of the collective imagination (e.g. mum, ghost, war, 
…)

✤ The resource, named WordNet-Affect, started from WordNet, through 
selection and labeling of synsets representing affective concepts.



WN-Affect



Emotion-oriented systems,  2017, V. 
Patti

MultiWN + WN-Affect Domain



MultiWN + WN-Affect Domain



Valence tagging in WN-Affect

✤ Distinguishing synsets according to emotional valence
✤ Positive emotions (e.g. joy#1, enthusiasm#1),
✤ Negative emotions (e.g. fear#1, horror#1),
✤ Ambiguous, when the valence depends on the 

context (e.g. surprise#1) 
✤ Neutral, when the synset is considered affective 

but not characterized by valence (e.g. 
indifference#1)



WN-Affect Hierarchy

http://www.gsi.upm.es:9080/ontologies/wnaffect/ 



WN-Affect Hierarchy

http://www.gsi.upm.es:9080/ontologies/wnaffect/fulltree.html  
(EUROSENTIMENT EU project)



WN-Affect Synset list:  
nouns, adjectives, verbs, adv



WN-Affect – Ekman Big 6

✤ SemEval-2007 Task 14: Affective Text
✤ https://www.aclweb.org/anthology/S07-1013/ 
✤ Starting from WordNet-Affect, for Task 14 at Semeval 

2007, a new version of the resource has been 
provided. 

✤ This resource only includes a portion of WordNet-
Affect, as it was re-annotated at a finer-grained level 
using the six emotional category labels from Ekman:  

joy, fear, anger, sadness, disgust, surprise



EmoSenticNet

✤ SenticNet + WN-Affect (Ekman Big 6)

✤ http://www.gelbukh.com/emosenticnet/



Affective lexical resources

✤ Emo-lex: NRC Canada
✤ http://saifmohammad.com/WebPages/lexicons.html
✤ NRC EMOTION LEXICON
✤ The NRC emotion lexicon is a list of words and their 

associations with eight emotions from the Plutchik’s model 
(anger, fear, anticipation, trust, surprise, sadness, joy, and 
disgust) and two sentiments (negative and positive). 

✤ The annotations were manually done through Amazon's 
Mechanical Turk. Refer to publications listed in the 
README for more details.



Semantic resources for SA

✤Emotion lexica: 

✤Emotional categories: finer-grained affective lexica based on emotional categorie

✤ e.g., Emolex (NRC Emotion lexicon) 

✤Dimensional models: based on VAD (valence, arousal, dominance Russell’s model).

✤ Valence o Valenza edonica (da dispiacere a piacere), Arousal o Grado di 
attivazione (da disattivo ad attivo), dominance (da submisiveness a dominance)

✤ e.g., (NRC VAD lexicon)

✤Intensity!

✤Rating vs ranking

✤G. N. Yannakakis, R. Cowie and C. Busso, "The Ordinal Nature of Emotions: An 
Emerging Approach," in IEEE Transactions on Affective Computing, doi: 
10.1109/TAFFC.2018.2879512  
https://ieeexplore.ieee.org/document/8521685 

✤Best-worst scaling annotations



NRC Emotion Intensity Lexicon

✤ http://saifmohammad.com/WebPages/AffectIntensity.htm 



Terms of use



NRC lexicon in other languages



Interactive visualizer

https://saifmohammad.com/WebPages/NRC-Emotion-Lexicon.htm 



Interactive visualizer

https://saifmohammad.com/WebPages/NRC-Emotion-Lexicon.htm 



Affective lexical resources

✤ AFINN: This dictionary is a list of 2,477 English manually labeled 
words collected by (Nielsen, 2011). Polarity varies from – 5 up to 
+5.
✤ Intensity of the polarity

✤ LIWC: Linguistic Inquiry and Word Counts Dictionary: The 2007 
version of LIWC comprises almost 4,500 words and word stems 
distributed in categories for analyzing psycho-linguistic features in 
texts. 

✤ Categories for positive and negative emotions:
✤ http://www.liwc.net
(Pennebaker et al., 2001).



Affective lexical resources

✤ DAL: Dictionary of Affective Language developed 
by Whissell (Whissell, 2009) 
✤ includes 8,742 English words rated in a three-point 

scale along three dimensions: 
✤ Activation (degree of response that humans have 

under an emotional state); 
✤ Imagery (how difficult is to form a mental picture of a 

given word); 
✤ Pleasantness (degree of pleasure produced by words). 



NRC Valence, Arousal, Dominance 
(VAD) lexicon 

https://saifmohammad.com/
WebPages/nrc-vad.html 
20,000 words, 3 emotional dimensions:
✤valence (the pleasantness of the stimulus) 
✤ arousal (the intensity of emotion provoked 

by the stimulus)
✤dominance (the degree of control exerted 

by the stimulus) 



Best-worst scaling: valence

Q1. Which of the four words below is associated with the MOST 
happiness / pleasure / positiveness / satisfaction / contentedness / 
hopefulness OR LEAST unhappiness / annoyance / negativeness / 
dissatisfaction / melancholy / despair? 

vacation, consolation, whistle, torture
 
Q2. Which of the four words below is associated with the LEAST 
happiness / pleasure / positiveness / satisfaction / contentedness / 
hopefulness OR MOST unhappiness / annoyance / negativeness / 
dissatisfaction / melancholy / despair? 



Best-worst scaling: tools

✤ https://saifmohammad.com/WebPages/
BestWorst.html

✤ Litescale: A Lightweight Tool for Best-worst 
Scaling Annotation by Valerio Basile and 
Christian Cagnazzo

✤ https://github.com/valeriobasile/litescale
✤  http://gingerbeard.alwaysdata.net/

litescale-web/home 



Hate Words Lexicons

✤ De Mauro e il lavoro della Commissione Jo Cox:  
http://www.camera.it/leg17/1264 

✤ Hurtlex: https://github.com/valeriobasile/hurtlex 

✤ Parole per ferire: https://www.internazionale.it/opinione/tullio-de-mauro/2016/09/27/
razzismo-parole-ferire  

Elisa Bassignana, Valerio Basile, Viviana Patti: Hurtlex: A Multilingual Lexicon of Words to Hurt. Proc. of CLiC-it 2018.



Lexicons for detecting document affect: 
Simplest unsupervised method

✤ Lexicons can be used in a rule-based algorithm for classification.
✤ The simplest version is just to use the ratio of positive to negative 

words:
Sentiment:

✤ If a document has more positive than negative words (using the 
lexicon to decide the polarity of each word in the document), it is 
classified as positive. 

✤ Often a threshold λ is used, in which a document is classified as 
positive only if the ratio is greater than λ. 

✤ If the sentiment lexicon includes positive and negative weights for 
each word, these can be used as well. 

Emotion:
✤ Do the same for each emotion lexicon



Exploiting WN-Affect 

✤ ArsEmotica



Sentiment analysis et al.:  
how it works

✤ Feature sets: capture the basic information about each input that should be used to 
classify/discriminate, e.g between positive and negative sentiment or between ironic 
and not ironic…

✤ Bag-of-words (limits)
✤ Punctuation, elongated words, url, expressive signals (emoji, 

emoticons)  
✤ Lexical resources for affect. These resources dictionaries can be used to 

derive features to be used in machine learning algorithms applied to 
SA.



✤ Irony detection/Rumor detection

Exploiting affective resources



Base Models + Further Training + Fine-Tuning

LOTS!

MLM: masked language 
model

https://ruder.io/recent-advances-lm-fine-
tuning/



Base Models + Further Training + Fine-Tuning

https://ruder.io/recent-advances-lm-fine-
tuning/

MLM: masked language 
model

LOTS!



https://ruder.io/recent-advances-lm-fine-
tuning/

Task-  
specific  
data

Base Models + Further Training + Fine-Tuning

MLM: masked language 
model

LOTS!



https://ruder.io/recent-advances-lm-fine-
tuning/

Task-  
specific  
data

Base Models + Further Training + Fine-Tuning

MLM: masked language 
model

LOTS!



The Search for Emotions, Creativity, and 
Fairness in Language: Saif M. Mohammad

https://www.youtube.com/watch?v=q_ehexD_drA 


