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2 Summary

Zusammenfassung

Der Begriff ,Emotionsanalyse“ in Texten umfasst verschiedene Aufgaben der natirlichen
Sprachverarbeitung, die das gemeinsame Ziel verfolgen, Computern das Verstandnis von Emotionen zu
ermoglichen. Am verbreitetsten ist die Emotionsklassifikation, bei der einer vordefinierten Texteinheit
eine oder mehrere Emotionen zugeordnet werden. Wahrend diese Formulierung geeignet ist, die
Emotion der Lesenden oder der Autorin bzw. des Autors zu identifizieren, erweitert das Emotion Role
Labeling die Perspektive um die im Text erwdhnten Entititen und extrahiert Textspannen, die der
Emotionsursache entsprechen.

Die zugrunde liegenden Emotionstheorien stimmen in einem wichtigen Punkt tiberein: Eine Emotion
wird durch ein internes oder externes Ereignis verursacht und umfasst mehrere Teilkomponenten,
darunter das subjektive Gefiihl und eine kognitive Bewertung. Emotionen und Ereignisse stehen daher
in zweifacher Weise miteinander in Beziehung. (1) Emotionen sind Ereignisse; diese Perspektive bildet
die Grundlage der natirlichen Sprachverarbeitung fiir das Emotion Role Labeling. (2) Emotionen
werden durch Ereignisse verursacht; diese Perspektive wird durch Forschung explizit gemacht, die
untersucht, wie psychologische Bewertungstheorien (Appraisal-Theorien) in NLP-Modelle integriert
werden kénnen, um Ereignisse zu interpretieren.

In der ersten Phase dieses Projekts ,Structured Multi-Domain Emotion Analysis from Text“ (SEAT)
untersuchten wir (1). Hier entwickelten wir Textkorpora aus verschiedenen Dominen, die mit Rollen
von Emotionserlebenden, Emotionsauslésern und im Text beschriebenen Zielen bzw. Stimuli annotiert
wurden. Dartiber hinaus fiihrten wir Modellierungsexperimente zum Emotion Role Labeling durch und
untersuchten dessen Mehrwert fiir die Emotionsklassifikation. Schliefllich analysierten wir die
Robustheit der Modelle Gber verschiedene Doménen hinweg.



In der zweiten Phase dieses Projekts ,Computational Event Analysis based on Appraisal Theories for
Emotion Analysis“ (CEAT) wandten wir uns (2) zu - der Untersuchung textueller
Ereignisbeschreibungen und ihrer Bewertung durch Menschen, die diese Ereignisse erleben, sowie der
Frage, ob menschliche Annotatorinnen und Annotatoren solche Bewertungen rekonstruieren kénnen.
Zu diesem Zweck entwickelten wir neuartige Annotierungsverfahren und darauf aufbauende
Emotionsklassifikationsmodelle, die von der Vorhersage und Annotation von Bewertungsvariablen
profitieren.

Summary

The term emotion analysis in text subsumes various natural language processing tasks which have in
common the goal to enable computers to understand emotions. Most popular is emotion classification
in which one or multiple emotions are assigned to a predefined textual unit. While such setting is
appropriate for identifying the reader’s or author’s emotion, emotion role labeling adds the perspective
of mentioned entities and extracts text spans that correspond to the emotion cause. The underlying
emotion theories agree on one important point; that an emotion is caused by some internal or external
event and comprises several subcomponents, including the subjective feeling and a cognitive
evaluation. Emotions and events are therefore related in two ways. (1) Emotions are events; and this
perspective is the fundament in natural language processing for emotion role labeling. (2) Emotions are
caused by events; a perspective that is made explicit with research how to incorporate psychological
appraisal theories in NLP models to interpret events.

In the first phase of this project, “Structured Multi- Domain Emotion Analysis from Text” (SEAT), we
studied (1). Here, we developed text corpora from various domains, annotated with emotion experiencer
roles, emotion cues, and targets/stimuli described in the text. We further conducted emotion role
labeling modeling experiments and its value for emotion classification. Finally, we investigated how
robust models are across domains.

In the second phase of this project, “Computational Event Analysis based on Appraisal Theories for
Emotion Analysis (CEAT)”, we moved to (2) — to study textual descriptions of events and how they are
appraised by people living through them, and if human annotators can reconstruct such appraisals. To
do so, we developed novel annotation procedures and developed emotion classification models on top
of them which benefit from appraisal variable prediction and annotations.

3 Wissenschaftlicher Arbeits- und Ergebnisbericht

Starting Point and Goals of the Project

The starting point of the SEAT project (Phase 1) was the observation that sentiment analysis is well-
defined and includes structured prediction setups such as aspect-based and targeted sentiment
analysis. Emotion analysis has mostly been tackled as classification and regression. The goal of the SEAT



project was therefore, to transfer existing methods for structured sentiment analysis to emotion
analysis, and do so in a cross-domain scenario.

As part of this work, we developed methods for emotion cause detection. We found that these causes
often correspond to events, which are challenging for automatic emotion assessment. Therefore, we
identified the starting point for CEAT (Phase 2), in which we aimed at developing event interpretation
methods regarding their emotional connotation, with the help of appraisal theories. Here, we needed to
understand if such variables can be reliably annotated and subsequently modeled with statistical
methods.

Project-specific Results

In the first phase, we developed corpora for structured emotion analysis in literature (Kim/Klinger 2018,
Kim/Klinger 2019) and news articles (Bostan/Kim/Klinger 2020), including German data (Doan
Dang/Oberlander/Klinger 2021) and conducted a corpus comparison study (Bostan/Klinger 2018). We
developed a generic modeling framework for structured text analysis, that has not only been applied in
SEAT/CEAT, but also in the QUOTE project, which started in parallel (Adel et al. 2018). In line with the
project goals, we focused in modeling on role labeling. In Oberldnder/Klinger 2020, we compared clause
classification with segmentation methods. With Doan Dang/Oberldnder/Klinger 2021, we proposed
methods for emotion stimulus detection in German. Oberldnder/Reich/Klinger 2020 analyzed if role
labeling is beneficial for emotion classification. Due to the paradigm shift to large language models and
prompting during the project, we studied zero-shot emotion predictions (Plaza del Arco/Martin
Valdivia/Klinger 2022; Bareif3/Klinger/Barnes 2024) and if fine-tuned models learn mostly topic
distributions or actual emotion expressions (Wegge/Klinger 2024). Schifer et al. 2025 investigated if
LLM predictions are more appropriate for particular demographics in a society than others. As part of
the modeling, we paid particular attention to emotion intensities (Strohm/Klinger 2018; Bostan/Klinger
2019; Sabbatino et al. 2022, Troiano et al. 2021).

During the work on structured prediction, we recognized the need to better understand how emotions
are expressed. We therefore conducted studies on emotion communication channels (Kim/Klinger
2019/Casel/Heindl/Klinger ~ 2011) and a comparison between German and English
(Troiano/Padé/Klinger 2019).

This analysis led to the recognition of a need to look closer at Scherer’s emotion component process
model and emotion appraisals. We studied those first with an annotation and modeling publication
(Hofmann et al. 2020/Hofmann et al. 2021), where we used external annotators to reconstruct the text
author’s event appraisals. This work motivated a central publication in our project, in which we analyzed
if text actually carries sufficient information for appraisal annotations (Troiano/Oberléander/Klinger
2021). This work led to a set of follow-up studies in and outside our group, including novel annotation
setups (Troiano et al., 2024).

We further combined appraisal-based approaches with structured emotion analysis, mostly to make the
appraisal predictions for the correct emotion experiencer mentioned in the text (Troiano et al., 2022;
Wegge et al. 2022, Wegge/Klinger 2023). Finally, we showed that appraisal predictions alone may not
be sufficient, and subsequent emotion categorization also benefits from the analysis of appraisal
trajectories (Wemmer/Labat/Klinger 2024; Schafer/Wagner/Klinger 2026; Schafer/Klinger 2026).



During the course of the project, we further published a set of papers that provide a big picture
perspective, including a survey on emotion analysis in literature (Kim/Klinger 2019), Roman Klinger’s
habilitation thesis (Klinger 2020), and a position paper describing open tasks in event-centric emotion
analysis (Klinger, 2023).

Changes in the project plan

In SEAT, we by and large followed the original project plan. We adapted to the use of Transformer
models in addition to feature-based models. Further, we did conduct multilingual studies, but did spend
less time than originally intended on cross-lingual modeling and emotion trajectories. This topic was
moved to the second phase of the project.

In CEAT, the project followed the original plan with the adaptation of originally intended feature-based
modeling to the use of large language models.
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