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Emotion Examples

Which emotion is associated
with each example?

How did you recognize that?

● “She became angry.”
● “A tear is running down his face.”
● “We are going for a walk at the beach.”
● “I want to run away.”

With this exercise, we discussed two things:
● What is an appropriate set of emotions?

(what we do next)
● How are they expressed/recognized?

(later today)
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Emotion Models – Basic Emotions

How to define a categorical system of emotions?
● Distinctive universal signals
● Presence in other primates
● Distinctive physiology
● Distinctive universals in antecedent events
● Coherence among emotional response
● Quick onset
● Brief duration
● Automatic appraisal
● Unbidden occurrence

Ekman (1992): An argument for basic emotions.
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Emotion Models – Basic Emotions

Are these categories structured?

Plutchik, R. (1980).
A general psychoevolutionary theory of emotion.
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Emotion Models – Valence-Arousal Model of Affect

● Perhaps mixtures and opposites do not
make sense, but there are other ways to
explain the relations between emotions?

Russell, R. (1980). A Circumplex Model of Affect.
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Emotion Analysis: What we want to do.

Emotion Analysis Systems Category: Joy

Interesting from different perspectives:
● Computational linguistics and modelling:

● How to represent emotions as they occur in language?
● Psychology/Social sciences:

● Better understand emotions and their effects
● Applications ranging from humanities, social sciences over pharmacovigilance to

robotics and intelligent agents.
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Literary Studies: Kim et al., 2017
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Kim et al., 2017.
Investigating the Relationship between Literary Genres and Emotional Plot Development.
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Happiness in Art and Public: Dodds 2009

Dodds et al. 2009. Measuring the Happiness of Large-Scale Written Expression: Songs, Blogs, and Presidents.
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How do these emotion models help NLP?

● Ekman:
● Serves as a categorical system for text classification.

Introduced the role of events and to study emotions based on observable
characteristics (following ideas of Darwin).

●
● Plutchik:

● Serves as a categorical system for text classification.
● Models have been proposed which build classifiers that consider the structure of the wheel.

(e.g., Suttles/Ide (2013): Distant Supervision for Emotion Classification with Discrete Binary Values. CICLING.)

● Russel:
● Serves as a basis for regression tasks.
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Emotions and Events

Emotions and Events are linked in (at least) two ways:

Emotions are events
● “Donald is happy about

his birthday present.”
● FrameNet Emotion Directed Frame:

● Event: “happy”
● Experiencer: “Donald”
● Stimulus: “his birthday present”
● …

⇒ Motivated the task of
emotion semantic role labeling
(not the topic of today’s talk)

Events cause emotions
● “There is a car on fire.”

● Relevant event for the speaker, might
cause fear.

● Requires interpretation of events to infer
possible emotions.

● (main part of today’s talk)
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Show-don’t-tell

Show-don’t-tell
Paradigm for authors of texts:
● Let the reader experience the story through actions, thoughts, senses, and feelings.
● Don’t directly mention the emotion.
● Do describe bodily reactions, actions, events.

Textual Emotion
CategorizationsEvent Description

Psychological
Theory

NLP
System
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Definition of Emotions: Components

Emotion (Scherer, 2005)
Emotions are “an episode of interrelated,
synchronized changes in the states of […] five
organismic subsystems in response to the
evaluation of a […] stimulus-event …”

“There is 
a car on 
fire.”

He was 
trembling.

“I feel bad.” “Uh, FU**.”

Cognitive
Appraisal

“This situation is
not in line with my goals.”

“Let’s run away.”

ExpressionFeeling Bodily 
symptom 

Action 
tendency
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Cognitive Appraisals: Lazarus Model of Stress

R.S. Lazarus, (1966).
Stress, appraisal, and coping.

Depiction by Philipp Guttmann CC-BY-SA 4.0,
https://commons.wikimedia.org/w/index.php?title=File:Transactional_Model_
of_Stress_and_Coping_-_Richard_Lazarus.svg&oldid=487149426
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Cognitive Appraisal in Scherer’s Component Process model

Relevance

Implications

Coping Potential

Normative
Significance
Evaluation

Does it affect me/my social group?

Consequences for my goals and well-being?

Can I cope with the outcome and adjust them?

Is it in line with my standards?

Novelty
Pleasantness
Goal Relevance

Novelty
Pleasantness
Goal Relevance

Causal Attribution
Possible Outcomes
Goal Conduciveness
Urgency

Controllability
Power/Resources
Coping Potential

Internal and External
Standards

K.R. Scherer (2001). Appraisal Considered as a Process of Multilevel Sequential Checking.
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OCC Model of Emotions (1)

Ortony, Clore, Collings (1988):
The Cognitive Structure of Emotions.

Feeler

emotions

World

Events People Objects

Goals Standards Attitudes

Consequences Behaviour Properties

me others
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OCC Model of Emotions (2)

Feeler

emotions

World

Events People Objects

Goals Standards Attitudes

Consequences Behaviour Properties

me others

Model proposes rules, for instance:
if Consequences of Events negative and
consequences for self and
relevant and

unconfirmed/in future disconfirmed
⇒ fear relief
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OCC Text Interpretation

Chapter 4
A Linguistic Interpretation of the OCC Emotion
Model for Affect Sensing from Text

Mostafa Al Masum Shaikh, Helmut Prendinger, and Mitsuru Ishizuka

Abstract Numerous approaches have already been employed to ‘sense’ affective
information from text; but none of those ever employed the OCC emotion model,
an influential theory of the cognitive and appraisal structure of emotion. The OCC
model derives 22 emotion types and two cognitive states as consequences of several
cognitive variables. In this chapter, we propose to relate cognitive variables of the
emotion model to linguistic components in text, in order to achieve emotion recog-
nition for a much larger set of emotions than handled in comparable approaches.
In particular, we provide tailored rules for textural emotion recognition, which are
inspired by the rules of the OCC emotion model. Hereby, we clarify how text com-
ponents can be mapped to specific values of the cognitive variables of the emotion
model. The resulting linguistics-based rule set for the OCC emotion types and cog-
nitive states allows us to determine a broad class of emotions conveyed by text.

4.1 Introduction

Research on Affective Computing (Picard 1997) investigates foundations of human
emotions and applications based on the recognition of emotions. Early work in Af-
fective Computing emphasized the physiological and behavioral aspects of emotion,

M.A.M. Shaikh ( )
Department of Information and Communication Engineering, University of Tokyo,
7-3-1 Hongo, Bunkyo-ku, 113-8656 Tokyo, Japan
e-mail: mostafa@mi.ci.i.u-tokyo.ac.jp

H. Prendinger
Digital Contents and Media Sciences Research Division, National Institute of Informatics,
2-1-2 Hitotsubashi, Chiyoda-ku, 101-8430 Tokyo, Japan
e-mail: helmut@nii.ac.jp

M. Ishizuka
Department of Information and Communication Engineering, University of Tokyo,
7-3-1 Hongo, Bunkyo-ku, 113-8656 Tokyo, Japan
e-mail: ishizuka@i.u-tokyo.ac.jp

J.H. Tao, T.N. Tan (eds.), Affective Information Processing, 45
c© Springer Science+Business Media LLC 2009

A Rule-Based Approach to Implicit Emotion
Detection in Text

Orizu Udochukwu(B) and Yulan He

School of Engineering and Applied Science, Aston University, Birmingham, UK
{orizuus,y.he9}@aston.ac.uk

Abstract. Most research in the area of emotion detection in written
text focused on detecting explicit expressions of emotions in text. In this
paper, we present a rule-based pipeline approach for detecting implicit
emotions in written text without emotion-bearing words based on the
OCC Model. We have evaluated our approach on three different datasets
with five emotion categories. Our results show that the proposed app-
roach outperforms the lexicon matching method consistently across all
the three datasets by a large margin of 17–30 % in F-measure and gives
competitive performance compared to a supervised classifier. In partic-
ular, when dealing with formal text which follows grammatical rules
strictly, our approach gives an average F-measure of 82.7 % on “Happy”,
“Angry-Disgust” and “Sad”, even outperforming the supervised baseline
by nearly 17 % in F-measure. Our preliminary results show the feasibility
of the approach for the task of implicit emotion detection in written text.

Keywords: Implicit emotions · OCC model · Emotion detection ·
Rule-based approach

1 Introduction

Human emotions are defined as subjective feelings and thoughts, and is a short
episode that is coordinated by the brain [4]. Emotions exist in various forms and
Ekman [2] made a strong compelling case for the six basic emotion categories. In
Natural language Processing (NLP), emotion detection focuses on categorising
a piece of text into an emotion category. The expression of emotion in written
text is through the use of words and most often emotion-bearing words such
as “happy”. However, emotions can be adequately expressed without the use of
emotion-bearing words. For example, given two sentences “The outcome of my
exam makes me happy.” and “I passed my exam.”, both sentences express the
emotion of happiness, with the first expressing it explicitly and the second imply-
ing it. Most research in the area of emotion detection focuses on explicit emotion
detection [6,9]. Implicit emotion detection is a much more difficult task and the
approaches which rely on emotion lexicons are inapplicable here. Although it is
possible to train supervised classifiers from annotated data, acquiring sufficient
annotated data for training requires heavy manual effort.
c© Springer International Publishing Switzerland 2015
C. Biemann et al. (Eds.): NLDB 2015, LNCS 9103, pp. 197–203, 2015.
DOI: 10.1007/978-3-319-19581-0 17

Institut für Maschinelle Sprachverarbeitung, Universität Stuttgart Roman Klinger July 9, 2021 21 / 45



Emotions and Emotion Analysis Appraisal Appraisal and Emotion Component Process Model for NLP Summary

OCC and Text

Feeler

emotions

World

Events People Objects

Goals Standards Attitudes

Consequences Behaviour Properties

me others
Syntax parser/POS, Tense
Direction in dependency tree

Event polarity dictionary

Action polarity dictionary

Affect/Valence dictionary

or Semantic Role Labeling
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Appraisal-based Emotion Classification

Emotion Analysis Systems Category: Joy

Report of subjective feeling

Event appraisal
(No report of bodily symptoms, action tendencies)

Vocal Expression

Component Process Model

Appraisals

Pleasantness: High

Responsibility: High

Expected Effort: Low

Certainty: High

Attention: Medium

Sit. Control: Low

Category: Joy
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Appraisal Theories for Emotion Classification in Text

Jan Hofmann1, Enrica Troiano1, Kai Sassenberg2,3, and Roman Klinger1
1Institut für Maschinelle Sprachverarbeitung, University of Stuttgart, Germany

2Leibniz-Institut für Wissensmedien, Tübingen, Germany
3University of Tübingen, Germany

{jan.hofmann,enrica.troiano,roman.klinger}@ims.uni-stuttgart.de
k.sassenberg@iwm-tuebingen.de

Abstract

Automatic emotion categorization has been predominantly formulated as text classification in
which textual units are assigned to an emotion from a predefined inventory, for instance following
the fundamental emotion classes proposed by Paul Ekman (fear, joy, anger, disgust, sadness,
surprise) or Robert Plutchik (adding trust, anticipation). This approach ignores existing psycho-
logical theories to some degree, which provide explanations regarding the perception of events.
For instance, the description that somebody discovers a snake is associated with fear, based on
the appraisal as being an unpleasant and non-controllable situation. This emotion reconstruction
is even possible without having access to explicit reports of a subjective feeling (for instance
expressing this with the words “I am afraid.”). Automatic classification approaches therefore need
to learn properties of events as latent variables (for instance that the uncertainty and the mental
or physical effort associated with the encounter of a snake leads to fear). With this paper, we
propose to make such interpretations of events explicit, following theories of cognitive appraisal
of events, and show their potential for emotion classification when being encoded in classification
models. Our results show that high quality appraisal dimension assignments in event descriptions
lead to an improvement in the classification of discrete emotion categories. We make our corpus
of appraisal-annotated emotion-associated event descriptions publicly available.

1 Introduction

The task of emotion analysis is commonly formulated as classification or regression in which textual units
(documents, paragraphs, sentences, words) are mapped to a predefined reference system, for instance
the sets of fundamental emotions fear, anger, joy, surprise, disgust, and sadness proposed by Ekman
(1999), or by Plutchik (2001), which includes also trust and anticipation. Machine learning-based models
need to figure out which words point to a particular emotion experienced by a reader, by the author of
a text, or a character in it. Depending on the resource which has been annotated, the description of an
emotion experience can vary. On Twitter, for instance, other than direct reports of an emotion state (“I
feel depressed”), hashtags are used as emotion labels to enrich the description of events and stances (“I
just got my exam result #sad”). In news articles, emotional events are sometimes explicitly mentioned
(“couple infuriate officials” (Bostan et al., 2020)) and other times require world knowledge (“Tom Cruise
and Katie Holmes set wedding date”, labeled as surprise (Strapparava and Mihalcea, 2007)). In literature,
a sequence of events which forms the narrative leads to an emotion in the reader. In this paper, we focus
on those texts which communicate emotions without an explicit emotion word, but rather describe events
for which an emotion association is evident.

Such textual examples became popular in natural language processing research with the use of the data
generated in the ISEAR project (Scherer and Wallbott, 1997). The project led to a dataset of descriptions
of events triggering specific affective states, which was originally collected to study event interpretations
with a psychological focus. In text analysis, to infer the emotion felt by the writers of those reports, an

This work is licensed under a Creative Commons Attribution 4.0 International License. License details: http://
creativecommons.org/licenses/by/4.0/.
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Appraisal Annotation

Most probably, at the time when the event happened, the writer…
● …wanted to devote further attention to the event. (Attention)
● …was certain about what was happening. (Certainty)
● …had to expend mental or physical effort to deal with the situation. (Effort)
● …found that the event was pleasant. (Pleasantness)
● …was responsible for the situation. (Responsibility)
● …found that he/she was in control of the situation. (Control)
● …found that the event could not have been changed/influenced by anyone. (Circumstance)

(following concepts by Smith/Ellsworth, 1985)
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Corpus Selection

Corpus Annotation

Appraisal Prediction

Emotion Prediction

● Reannotation of event-centered corpus: Troiano/Padó/Klinger, 2019
● “Remember an event which triggered [emotion] and describe it:

‘I felt [emotion word], when…’ ”
● 1001 event descriptions, stratified by emotion

(anger, disgust, fear, guilt, joy, shame, sadness)

Examples

● I felt [sadness] when I saw a homeless cat on the street.
● I felt [shame] when someone commented that I was looking very untidy.
● I felt [anger] when the police did not update me on a crime.
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Annotation Results

Anger
Attention

Certainty

Effort

PleasantRespons.

Control

Circum.

Disgust
Attention

Certainty

Effort

PleasantRespons.

Control

Circum.

Fear
Attention

Certainty

Effort

PleasantRespons.

Control

Circum.

Guilt
Attention

Certainty

Effort

PleasantRespons.

Control

Circum.

Joy
Attention

Certainty

Effort

PleasantRespons.

Control

Circum.

Sadness
Attention

Certainty

Effort

PleasantRespons.

Control

Circum.

Shame
Attention

Certainty

Effort

PleasantRespons.

Control

Circum.
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Machine Learning Models

Emotion

Neural

Text

Network

Appraisal

Neural

Text

Network

Emotion

Neural

Text

Network

Appraisal
Neural
Network

Emotion

Text

Appraisal

Neural
Network
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Modelling Results

How well can we predict appraisal dimensions from text?
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Modelling Results

Can this approach improve emotion classification?
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Emotion Components

Emotion Analysis Systems Category: Joy

Report of subjective feeling

Event appraisal
(No report of bodily symptoms, action tendencies)

Vocal Expression

Component Process Model

Appraisals

Pleasantness: High

Responsibility: High

Expected Effort: Low

Certainty: High

Attention: Medium

Sit. Control: Low

Category: Joy
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Does Component Knowledge help Emotion Classification?

● Annotation of two corpora: TEC (Tweets) and REMAN (literature) for components
● Labels of TEC (one-of):

anger, disgust, fear, joy, sadness, surprise
● Labels of REMAN (many-of):

anger, disgust, joy, sadness, fear, surprise, trust, anticipation, other, neutral
● 2041 Tweets, 1000 sentence triples from Project Gutenberg
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Does Component Knowledge help Emotion Classification?

Examples
Cognitive
● I can’t stop.
● found my old lava lamp!

Bodily Reaction
● She did not know; she trembled.
● Apparently i might have alcohol

poisoning. #stupidgirl
Subjective
● Woman–woman–I love thee!
● bad day

Motivation
● We’re going out tonight.
● Sometimes I wanna take your head and

ram it into mirrors.
Expression
● An expression of annoyance appeared on

the emperor’s face.
● Finals tomorrow... ugh
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Corpus Statistics: Show-don’t-tell?

TEC/Twitter
Cognitive

Physiological

ActionExpression

Subjective

REMAN/Literature
Cognitive

Physiological

ActionExpression

Subjective
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Machine Learning models

Emotion
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Text

Network

Components
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How well can we predict components?
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Does Component Prediction help Emotion Categorization?
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Summary

● We know a lot about emotions – this knowledge should not be ignored in NLP.
● In this talk, I discussed:

● emotion component process model,
● appraisal classification

in combination with emotion classification
● Emotion component prediction helps to improve emotion classification
● Appraisal prediction has potential to improve emotion classification

● Psychology has a lot more to offer to be modelled computationally.
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Check out our whole lecture on emotion analysis!

www.emotionanalysis.de
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Thank you for
your attention.

Questions? Remarks?

?
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● Jan Hofmann
● Valentino Sabbatino
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