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$SSUDLVDO�
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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,
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A Rule-Based Approach to Implicit Emotion
Detection in Text

Orizu Udochukwu(B) and Yulan He
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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
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([DPSOH 5XOHV �Ç OD 6KDLNK�

ŗ7KH HPSOR\HH WKLQNV WKDW KH PLJKW EH ıUHG�Ř
9DULDEOHV�
● YU� YDOHQFHG UHDFWLRQ

DV VHQWHQFH YDOHQFH

● VU� VHOI UHDFWLRQ
YDOHQFH RI HYHQW≈ GHVLUDELOLW\
● SURV� SURVSHFW

YDOHQFH RI YHUE

● VS� VHOI SUHVXPSWLRQ
YDOHQFH RI HYHQW≈ GHVLUDELOLW\
● VWDWXV

WHQVH RI YHUE

● GH� GLUHFWLRQ RI HPRWLRQ
RWKHU LI REMHFW LV SHUVRQ�SURQRXQ● ,I �YU  WUXH 	 VU  ŕGLVSOHDVHGŖ 	 SURV  ŕQHJDWLYHŖ 	

VS  ŕXQGHVLUDEOHŖ 	 VWDWXV  ŕXQFRQıUPHGŖ 	 GH  ŕVHOIŖ�⇒ IHDU
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● 2WKHU $SSUDLVDO�PRWLYDWHG DSSURDFKHV
● $SSUDLVDO 7KHRULHV DFFRUGLQJ WR
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● 7H[W�FODVVLıFDWLRQ PHWKRGV WKDW FRQVLGHU WKHVH WKHRULHV
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*RDO� ,PSOHPHQW WZR HPRWLRQ FODVVLıFDWLRQ PHWKRGV DQG FRPSDUH
WKHP RQ WZR FRUSRUD
,GHDOO\� &RPH XS ZLWK D UHVHDUFK TXHVWLRQ WKDW \RX ZRXOG OLNH WR
DQVZHU�

6WHS �� &KRRVH FRUSRUD

● 'HFLGH RQ WZR DQQRWDWHG FRUSRUD \RX ZDQW WR ZRUN ZLWK�
● 3LFN WKRVH IURP WKH GDWD VHWV PHQWLRQHG LQ FODVV RU HOVHZKHUH
�SOHDVH OLPLW \RXU VHOI WR GLVFUHWH FDWHJRULHV�

● <RX FDQ XVH \RXU RZQ FRUSXV DV D WKLUG WHVW FRUSXV
● 6HH ,OLDV IRU FRUSRUD GHVFULEHG LQ

?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vf*R3@RRdNf
● 'RQŖW VKDUH DQ\ UHVRXUFHV SXEOLFO\�
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6WHS �� &KRRVH PHWKRG

● 'HFLGH RQ WZR RXW RI IRXU DSSURDFKHV�
� 'LFWLRQDU\�EDVHG
� 2&& �RU RWKHU UXOHV�
� 0/�)HDWXUH EDVHG
� 0/�'HHS /HDUQLQJ EDVHG
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6WHS �� ,PSOHPHQW

● ,PSOHPHQW WZR HPRWLRQ FODVVLıFDWLRQ DSSURDFKHV
�VHH VWHS ��
● )UHH FKRLFH RI
OLEUDULHV� PRGHOV� DUFKLWHFWXUHV� SURJUDPPLQJ ODQJXDJHV

6WHS �� (YDOXDWH

● (YDOXDWH \RXU V\VWHP RQ WZR LQGHSHQGHQW KROG RXW GDWD VHWV
● (YDOXDWH RQ \RXU FRUSXV �$VV� ��� RSWLRQDOO\�

8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 'HF ��� ���� �� � ��



� �� �� �� �� �� �� �
5HFDS

� �� �� �� �� �� �� �
$VVLJQPHQW ��

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
2WKHU $SSURDFKHV

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
6FKHUHU

$VVLJQPHQW ��

6WHS �� 6OLGHV

● 3UHSDUH \RXU VOLGHV� PD[ �� PLQXWHV� DV EHIRUH● &RQWHQW● ,QWURGXFWLRQ� 0RWLYDWLRQ● 0RGHOV�0HWKRGV● 5HVRXUFHV● ([SHULPHQWDO 6HWWLQJ● 5HVXOWV● &ULWLFDO $VVHVVPHQW DQG 'LVFXVVLRQ
● �RSWLRQDOO\� VXEPLW DGGLWLRQDO ıOH ZLWK GRFXPHQWDWLRQ
DQG�RU ORQJHU YHUVLRQ RI WKH VOLGHV�
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*HW D JUDGH
3OHDVH FKHFN�
● 'LG \RX SURSHUO\ PRWLYDWH DQG H[SODLQ ZKDW \RX DUH GRLQJ" :K\
GLG \RX FKRVH D SDUWLFXODU DSSURDFK" :KDW ZRXOG \RX OLNH WR OHDUQ
IURP WKH H[SHULPHQWV \RX DUH SHUIRUPLQJ"

● $UH WKH VOLGHV ��RSWLRQDO DGGLWLRQDO GRFXPHQW� XQGHUVWDQGDEOH"
● 'LG \RX FULWLFDO UHĲHFW RQ ZKDW \RX ZHUH GRLQJ" 'LG \RX ORRN LQWR
WKH UHVXOWV" :KDW PLJKW KDYH JRQH ZURQJ" $UH WKH UHVXOWV
VRPHKRZ TXHVWLRQDEOH"

● 'LG \RX FOHDUO\ SRLQW RXW RZQ FUHDWLYH LGHDV� LGHDOO\ PRWLYDWHG E\
REVHUYDWLRQV GXULQJ GHYHORSPHQW" :HUH WKHVH SURSHUO\ H[SODLQHG"

● 'R \RX VKDUH VXĴFLHQW LQIRUPDWLRQ WKDW ZH VHH WKDW WKH ZRUN KDV
EHHQ FDUHIXOO\ SHUIRUPHG" ,V WKDW REVHUYDEOH IURP WKH
GRFXPHQWDWLRQ"
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Abstract. The automatic detection of emotions is a difficult task in Artificial 
Intelligence. In the field of Natural Language Processing, the challenge of 
automatically detecting emotion from text has been tackled from many 
perspectives. Nonetheless, the majority of the approaches contemplated only the 
word level. Due to the fact that emotion is most of the times not expressed 
through specific words, but by evoking situations that have a commonsense 
affective meaning, the performance of existing systems is low. This article 
presents the EmotiNet knowledge base – a resource for the detection of emotion 
from text based on commonsense knowledge on concepts, their interaction and 
their affective consequence. The core of the resource is built from a set of  
self-reported affective situations and extended with external sources of 
commonsense knowledge on emotion-triggering concepts. The results of the 
preliminary evaluations show that the approach is appropriate for capturing and 
storing the structure and the semantics of real situations and predict the 
emotional responses triggered by actions presented in text. 

Keywords: EmotiNet, emotion detection, emotion ontology, knowledge base, 
appraisal theories, self-reported affect, action chain. 

1   Introduction 

The study of human affect-related phenomena has always been a challenge. Different 
scientific theories of emotion have been developed along the last century of research 
in philosophy, psychology, cognitive sciences or neuroscience. In Natural Language 
Processing (NLP), although different approaches to tackle the issue of emotion 
detection in text have been proposed, the complexity of the emotional phenomena led 
to a low performance of the systems implementing this task [1]. The main issue 
related to the present approaches is that they only contemplate the word level, while 
expressions of emotion are most of the times not present in text in specific words (e.g. 
“I am angry.”)  [2]. Most of the times, the affect expressed in text results from the 
interpretation of the situation presented therein [3,4]. Psychological theories of 
emotion give various explanations as to why certain episodes lead to a specific 
affective state [5]. Among them, the so-called “appraisal theories” [6] state that an 
emotion can only be experienced by a person if it is elicited by an appraisal of an 
object that directly affects them and that the result is based on the person’s 
experience, goals and opportunities for action.  

● %XLOG NQRZOHGJH EDVH RI
DQQRWDWHG WULSOHV�
VXEMHFWŠDFWLRQŠREMHFW→HPRWLRQDO UHDFWLRQ
● $SSURDFK� ([WUDFW DJHQW� YHUE�
SDWLHQW ZLWK VHPDQWLF UROH
ODEHOLQJ IURP HPRWLRQ FRUSRUD�
WKHQ PDQXDOO\ DQQRWDWH
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⇒ &RPSOH[ DQQRWDWLRQV� LQWHUHVWLQJ UHVRXUFH PRWLYDWHG E\
HYHQW DQDO\VLV� EXW DSSUDLVDO WKHRULHV DUH �LQ P\ RSLQLRQ�YLHZ�

QRW GLUHFWO\ HQFRGHG LQ WKH PRGHO�
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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
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Cohen’s 

between annotators annotator–majority

Appraisal Dimension A1/A2 A1/A3 A2/A3 avg. A1 A2 A3 avg.

Attentional Activity .28 .24 .41 .31 .50 .76 .66 .64
Certainty .41 .23 .29 .31 .62 .77 .46 .62
Anticipated Effort .38 .33 .26 .32 .69 .67 .62 .66
Pleasantness .89 .88 .90 .89 .93 .96 .94 .94
Responsibility .68 .57 .63 .63 .80 .88 .76 .81
Control .65 .56 .52 .58 .84 .81 .70 .78
Circumstance .52 .32 .28 .37 .80 .69 .49 .66

Average .59 .48 .52 .53 .77 .82 .70 .76

Table 2: Cohen’s  between all annotator pairs and between each annotator and the majority vote.

Appraisal Dimension

Emotion Attention Certainty Effort Pleasant Respons. Control Circum.

Anger 129 .90 119 .83 60 .42 0 .00 9 .06 1 .01 5 .03
Disgust 67 .47 134 .94 40 .28 2 .01 14 .10 11 .08 24 .17

Fear 129 .90 13 .09 121 .85 4 .03 43 .30 18 .13 66 .46
Guilt 55 .38 132 .92 36 .25 0 .00 133 .93 88 .62 11 .08

Joy 139 .97 140 .98 4 .03 141 .99 65 .45 41 .29 25 .17
Sadness 122 .85 112 .78 88 .62 1 .01 7 .05 2 .01 97 .68
Shame 32 .22 111 .78 51 .36 1 .01 106 .74 67 .47 12 .08

Total 673 761 400 149 377 228 240

Table 3: Instance counts and ratios across emotions and appraisal annotations.

Nevertheless, we decided to continue without this information, in order to evaluate the annotator’s
performance in a similar setting as we evaluate the automatic model – to predict appraisal for emotion
classification. We show the pairwise inter-annotator scores of the final set in Table 2. The agreement
scores between the different annotator pairs are comparable.

These scores tell us that rating appraisal dimensions for given events is challenging, and its difficulty
varies depending on the categories. Given the comparably low agreement obtained for a subset of
dimensions, we opt for a “crowd-sourcing”-like aggregation by taking the majority vote to form the final
annotation, included in Table 2, on the right side of the table. We observe that the agreement between
majority vote and each annotator is constantly above =.62, which is an acceptable agreement (avg.=.76).

3.2 Analysis
In Table 3 are the cooccurrence counts across emotion and appraisal dimension pairs, as well as the relative
counts normalized by emotion (enISEAR provides 143 descriptions per emotion). The most frequently
annotated class is certainty, followed by attention. Appraisal dimensions are differently distributed
across emotions: anger and fear require attention, guilt and shame do not; disgust and anger show the
highest association with certainty, in opposition to fear. Responsibility and control play the biggest
role in guilt and shame, while joy, non-surprisingly, strongly relates to pleasantness. Fear has a clear
link with anticipated effort and, together with sadness, it is characterized by the inability to control the
circumstance.

These numbers are particularly interesting in comparison with the findings of Smith and Ellsworth
(1985), who report the average scores along the appraisal dimensions (based on a principle component
analysis) for each emotion2. Results are consistent in most cases. For instance, joy (or happiness in
Table 1) stands out as highly pleasant and barely related to anticipated effort. Self responsibility is lowest
in anger, an emotion that arises when blame is externalized, and mostly present in shame and guilt, which
derive from blaming the self (Tracy and Robins, 2006). These two are also the emotions that annotators

2We report the subset of emotions that overlap with ours. Also note that their “Control” corresponds to our “Circum.”.
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Figure 1: Tasks investigated in experiments on appraisal-
driven emotion analysis.

T!A

Appraisal P R F1

Attention 81 84 82
Certainty 84 86 85
Effort 68 68 68
Pleasantness 79 63 70
Responsibility 74 68 71
Control 63 49 55
Circumstance 65 58 61

Macro avg. 73 68 70
Micro avg. 77 74 75

Table 4: Classifier performance on
predicting appraisal dimensions.

Oracle Ensembles

T!E T!A,A!E A!E (Gold) T!A/E T!A!E + T!E T!A/E + T!E

Emotion P R F1 P R F1 P R F1 P R F1 P R F1 P R F1

Anger 51 52 52 34 62 44 55 71 62 51 52 52 66 81 73 59 59 59
Disgust 65 63 64 59 34 43 53 48 51 64 64 64 78 68 73 69 66 67
Fear 69 71 70 55 55 55 79 78 78 70 68 69 76 77 77 73 75 74
Guilt 47 42 44 38 50 43 57 70 63 45 42 44 60 63 62 58 54 56
Joy 74 80 77 77 69 72 94 98 96 77 77 77 79 80 80 79 85 82
Sadness 69 67 68 58 40 47 69 63 66 68 68 68 74 70 72 73 71 72
Shame 44 45 45 36 24 29 56 35 43 43 43 43 58 51 54 51 52 52

Macro avg. 60 60 60 51 48 48 66 66 65 60 59 59 70 70 70 66 66 66
Micro avg. 60 48 66 59 70 66

Table 5: Comparison of the Text-to-Emotion baseline (T!E) with the performance of first prediction
appraisal followed by emotion analysis (T!A,A!E) and the multi-task setting (T!A/E). The oracle
consists of a combination of two models and is informed which model is more likely to make the correct
prediction.

intuition on the expected performance with a given data set, but the prediction of appraisal dimensions has
never been performed before. Hence, we report precision, recall, and F1 for each appraisal component
considered in Table 4. The prediction of certainty works best (85%F1) followed by attention (82%F1).
The lowest performance is seen for control (55%F1) and circumstance (61%F1). These results are only
partially in line with the inter-annotator agreement scores. We obtain a .75 micro average F1 score.

Experiment 2 (Appraisal Interpretation, A!E) aims at understanding how well emotions can be
predicted from appraisals. We compare the baseline text-to-emotion setting (T!E) to the pipeline setting
that first predicts the appraisal and then, from those, the emotion. In the pipeline setting we train the
second step (A!E) on the gold appraisal annotations, not on the predictions.5 We compare this setting to
the performance of the appraisal-to-emotion model (A!E), when applied on gold appraisal annotations.
This serves as an upper bound which can be reached with the best-performing appraisal prediction model.

We first turn to the results of the model which predicts the emotion based on annotated (gold) appraisal
dimensions (A!E (gold)). Here, we observe a clear improvement in contrast to the emotion classification
which has access to the text (T!E). Anger increases from .52 to .62, disgust decreases from .64 to .51,
fear increases from .70 to .78, guilt from .44 to .63, joy from .77 to .96, sadness decreases from .68 to .66
and shame decreased from .45 to .43. On micro average, the performance increases from .60 to .66% F1.
These results are an upper-bound for the performance that can be achieved with the pipeline model, under
the assumption of having access to perfect appraisal predictions.

When moving to the real-world setting of first predicting the appraisal dimensions and then, based
on those, predicting the emotion, the performance scores drop from 66 to 48% F1. This is an indicator

5We also tested if training on the prediction leads to better results, but it constantly underperformed.
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deISEAR ISEAR TEC Blogs

Appraisal P R F1 P R F1 P R F1 P R F1

Attentional Activity 79 68 73 83 82 83 90 91 91 94 94 94
Certainty 79 90 84 89 92 90 87 89 88 97 97 97
Anticipated Effort 88 93 91 94 95 94 74 68 71 91 93 92
Pleasantness 80 69 77 91 90 91 85 86 86 97 97 97
Responsibility/Control 80 69 74 88 85 86 79 79 79 94 96 95
Situational Control 73 69 71 83 81 82 79 79 79 88 86 87

Macro ? 81 76 78 88 87 88 82 82 82 94 94 94
Micro ? 82 81 81 89 89 89 84 84 84 94 95 94

Table 5: Experiment 2, Generalization to other corpora. All results are averages across 3⇥10 cross validations.
Note that the last three columns from Table 4 correspond to the same setting as it is in here.

4.3 Model Performance Notes and
Comparison to Original Data Annotation

The data that we use was made available to support
appraisal-based research in emotion analysis. It
consists of the same instances we annotated in Hof-
mann et al. (2020). However, in this previous work,
each instance was judged by three annotators, who
did not have access to the emotion labels of the
texts, and the experiments have been performed on
labels obtained with the majority vote of the annota-
tors. Instead, for the current experiments, the labels
by only one annotator on all instances have been
used. Therefore, the experiments of the two papers
are not strictly comparable. In addition, Hofmann
et al. (2020) adopted a CNN-based classifier. Brief,
there are two sources for non-comparability in our
experiments: different label sets and different mod-
els. We aimed at leveraging a more state-of-the-art
transformer-based model, but at the same time, we
needed different label sets to better understand the
appraisal annotation processes.

For transparency reasons, we show the perfor-
mance of our RoBERTA model on the original
labels against the results by Hofmann et al. (2020).
Table 6 compares the two studies with respect to ap-
praisals and Table 7 with respect to emotion predic-
tions. The emotion recognition models consist of a
text-based model (T!E), a pipeline that first pre-
dicts the appraisal and then classifies the emotion
without access to text with a two-layer dense neural
network (T!A, A!E). To measure the comple-
mentarity of these two settings, a third model is an
oracle ensemble (T!A!E + T!E) which accepts a
prediction as true positive if one of the two models
provides the correct prediction.

On this original data set by Hofmann et al.
(2020), our model constitutes a new state of the
art. The micro-averaged appraisal prediction with

CNN RoBERTa

Appraisal P R F1 P R F1

Attention 81 84 82 86 90 88
Certainty 84 86 85 87 94 91
Effort 68 68 68 79 77 78
Pleasantness 79 63 70 92 92 92
Responsibility 74 68 71 86 85 85
Control 63 49 55 81 73 77
Circumstance 65 58 61 74 69 71

Macro ? 73 68 70 83 83 83
Micro ? 77 74 75 84 85 85

Table 6: RoBERTA model performance on predict-
ing appraisals on the original data by Hofmann et al.
(2020), compared to their CNN results.

RoBERTa is 10pp higher than the original CNN-
based model; the emotion classification has similar
improvements, and the overall relation between the
model configurations remains comparable.

5 Qualitative Analysis

To better understand how revealing emotions af-
fects the annotations in Experiment 1, we provide
some concrete examples. Table 8 reports instances
from enISEAR. We show for which appraisal vari-
ables the agreement changes, by marking the ap-
praisal with + or �. For instance, �attention
means that the annotators came to disagree on that
appraisal dimension when the emotion was uncov-
ered, while +pleasantness indicates that they came
to agree thanks to the knowledge of the emotion la-
bel. Note that + does not mean that the dimension
was marked as 1 by both annotators. The examples
are sorted by the sum of changes in agreement.

In Example (1) an event is described in a way
which leaves open if there is responsibility, pleas-
antness, anticipated effort, and even if the experi-
encer is entirely certain about what is happening.
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Figure 1: Tasks investigated in experiments on appraisal-
driven emotion analysis.

T!A

Appraisal P R F1

Attention 81 84 82
Certainty 84 86 85
Effort 68 68 68
Pleasantness 79 63 70
Responsibility 74 68 71
Control 63 49 55
Circumstance 65 58 61

Macro avg. 73 68 70
Micro avg. 77 74 75

Table 4: Classifier performance on
predicting appraisal dimensions.

Oracle Ensembles

T!E T!A,A!E A!E (Gold) T!A/E T!A!E + T!E T!A/E + T!E

Emotion P R F1 P R F1 P R F1 P R F1 P R F1 P R F1

Anger 51 52 52 34 62 44 55 71 62 51 52 52 66 81 73 59 59 59
Disgust 65 63 64 59 34 43 53 48 51 64 64 64 78 68 73 69 66 67
Fear 69 71 70 55 55 55 79 78 78 70 68 69 76 77 77 73 75 74
Guilt 47 42 44 38 50 43 57 70 63 45 42 44 60 63 62 58 54 56
Joy 74 80 77 77 69 72 94 98 96 77 77 77 79 80 80 79 85 82
Sadness 69 67 68 58 40 47 69 63 66 68 68 68 74 70 72 73 71 72
Shame 44 45 45 36 24 29 56 35 43 43 43 43 58 51 54 51 52 52

Macro avg. 60 60 60 51 48 48 66 66 65 60 59 59 70 70 70 66 66 66
Micro avg. 60 48 66 59 70 66

Table 5: Comparison of the Text-to-Emotion baseline (T!E) with the performance of first prediction
appraisal followed by emotion analysis (T!A,A!E) and the multi-task setting (T!A/E). The oracle
consists of a combination of two models and is informed which model is more likely to make the correct
prediction.

intuition on the expected performance with a given data set, but the prediction of appraisal dimensions has
never been performed before. Hence, we report precision, recall, and F1 for each appraisal component
considered in Table 4. The prediction of certainty works best (85%F1) followed by attention (82%F1).
The lowest performance is seen for control (55%F1) and circumstance (61%F1). These results are only
partially in line with the inter-annotator agreement scores. We obtain a .75 micro average F1 score.

Experiment 2 (Appraisal Interpretation, A!E) aims at understanding how well emotions can be
predicted from appraisals. We compare the baseline text-to-emotion setting (T!E) to the pipeline setting
that first predicts the appraisal and then, from those, the emotion. In the pipeline setting we train the
second step (A!E) on the gold appraisal annotations, not on the predictions.5 We compare this setting to
the performance of the appraisal-to-emotion model (A!E), when applied on gold appraisal annotations.
This serves as an upper bound which can be reached with the best-performing appraisal prediction model.

We first turn to the results of the model which predicts the emotion based on annotated (gold) appraisal
dimensions (A!E (gold)). Here, we observe a clear improvement in contrast to the emotion classification
which has access to the text (T!E). Anger increases from .52 to .62, disgust decreases from .64 to .51,
fear increases from .70 to .78, guilt from .44 to .63, joy from .77 to .96, sadness decreases from .68 to .66
and shame decreased from .45 to .43. On micro average, the performance increases from .60 to .66% F1.
These results are an upper-bound for the performance that can be achieved with the pipeline model, under
the assumption of having access to perfect appraisal predictions.

When moving to the real-world setting of first predicting the appraisal dimensions and then, based
on those, predicting the emotion, the performance scores drop from 66 to 48% F1. This is an indicator

5We also tested if training on the prediction leads to better results, but it constantly underperformed.
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Emotion Family Unexpectedness Certainty Control Consistency Responsibility Appetitive

Hope Contacting � � � + NA NA

Joy Contacting NA + + + NA +
Fear Distancing � � � � NA �
Distress Distancing NA + � � NA �
Regret Distancing NA +/� � � Self �
Anger Attack NA +/� + � Other �
Guilt Attack NA +/� + � Self �
Shame Rejection NA +/� � � Other �
Surprise NA + NA NA NA Circumstance NA

Table 1: Examples of interaction between emotions and appraisal according to Roseman (2013)

tive evaluations of features of the environment that are
significant for the organism’s well-being (Moors et al.,
2013). Appraisal theories see emotions as processes
rather than discrete states and focus on the components
of these processes, describing the key components of
emotion elicitation, intensity and differentiation, i.e.,
the emotion that follows the cognitive evaluation of
a given event and its intensity (Moors, 2009). The
term appraisal refers to a spontaneous and effortless
assessment of the environment against a set of features,
named appraisal variables; this assessment, along with
changes in action tendencies, behavioral responses and
bodily reactions, creates an emotional episode. The-
ories have identified a core set of appraisal variables,
such as goal relevance, goal congruence or motive con-
sistency, certainty, coping potential or control, agency,
and unexpectedness (Sander et al., 2018).
In agent theories, the interest for appraisal theories,
motivated by the goal of creating believable virtual
agents, has led to the integration of appraisal mod-
els into agents architectures. In particular, Marsella
and Gratch (2009) proposed a general framework
for emotional appraisal and coping in agents, where
these two processes interact continuously: their frame-
work, called EMA, has affected several research ar-
eas within affective sciences, ranging from social
robotics (Breazeal et al., 2016) to computational lin-
guistics (Clavel and Callejas, 2015). Dias et al. (2014)
integrated the appraisal model proposed by Ortony et
al. (1990) into a virtual agent architecture where the
emotional appraisal affects the agent’s deliberation and
planning to yield a more natural behavior.
A thorough review of appraisal theories goes beyond
the scope of this paper (see: Dalgleish and Power
(2000), Scherer et al. (2001), Moors et al. (2013)).
Nevertheless, the appraisal theory proposed by Rose-
man (1991) is crucial to understand our work. Rose-
man’s Emotion System model (Roseman, 2013) pro-
vides a detailed description of emotions and corre-
sponding appraisal processes, in terms of the different
dimensions that are leveraged to evaluate the environ-
ment. The model also describes how these dimensions
interact to elicit a given emotion, and the coping re-
sponses that follow a given appraisal and the elicited

emotion. Table 1 shows a subset of emotions and ap-
praisal dimensions according to Roseman (2013). As
it can be seen, each emotion is grouped in a family
of behaviors — contacting, distancing, attack, rejec-
tion — and is the product of a specific combination
of appraisal dimensions. For instance, anger is part
of the Attack emotion family group and is the product
of high control, low consistency, and external cause of
the event. Despite the availability of appraisal theo-
ries, Roseman’s modeling of emotional responses fits
our need for developing a linguisitic resource focused
on how emotions, events, and behaviour interact and
are explained. Thereby, we chose this specific theory
of appraisal to design our annotation scheme.

3. Corpus Creation

APPReddit is a corpus of 500 Reddit posts annotated
for appraisal. Each post contains one or more events
(for an overall 1, 091 events) annotated on five ap-
praisal dimensions derived from Roseman’s model:
Certainty, Consistency, Control, Unexpectedness, and
Responsibility.

3.1. Annotation Scheme

The annotation scheme was developed based on 5 out
of 7 appraisal dimensions formulated by Roseman (see
Table 2).
Unexpectedness measures the extent to which an event
took the agent unaware, and correlates with surprise.
Highly unexpected events such as the sudden death of
a relative may determine high unexpectedness.
Consistency evaluates whether a situation matches
agent’s goals. Being stuck in a traffic jam is perceived
as motive inconsistent by a person who is trying to
reach their workplace in time.
Certainty measures the degree of certainty of an event.
Having a job interview scheduled for tomorrow can
lead to high uncertainty about getting the job, but even
events in the past may be uncertain. A low confident
student may be not certain about the result of their test.
Control plays a role in the evaluation of how much an
agent has control on a situation. Most of the people are
likely to have low control on macroeconomic events,
while they could have an impact on everyday situations.
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Figure 1: Screenshot of the annotation interface showing the annotation of the title of a post.

Responsibility is about who is perceived as responsi-
ble for a situation. The author of a message about being
harassed by their boss is identifying the cause of a situ-
ation as someone/something external. A person who is
telling their story about how they overcome depression
may consider themselves responsible for this situation.

The following two dimensions of Roseman’s Emotion
System Model (Roseman, 2013) are not included in our
annotation scheme.
Motivational State is not part of the annotation
schema for two reasons. This dimension is the most
correlated with coping strategies, since it focuses on
distancing or contacting with an event that may be per-
ceived as punishing or rewarding by the agent. During
a first trial annotation, this appraisal dimension seemed
to overlap with coping strategies adopted by the user
who posted the message. Furthermore, this kind of
evaluation often appears to be pragmatic, thus not hav-
ing an explicit manifestation in the text.
Problem Type focuses on whether a situation is intrin-
sically motive-inconsistent or not. We did not consider
it as part of the annotation schema because it could be
inferred directly from the Consistency dimension.
Except for Responsibility, each dimension in our anno-
tation schema is evaluated on a scale from 1 (very low
presence) to 4 (very high presence). Agency is the only
dimension with a nominal set of options: self, other,
and both.
The annotation of Unexpectedness had to be evaluated
as ‘Not Applicable’ for each event not yet happened.
Remaining dimensions could be marked as ‘Irrelevant’
only together.

Appraisal Dimension Annotation Scheme

Unexpectedness Is the event expected?
Consistency Is the event motive consis-

tent?
Certainty Is the event certain?
Control Does the user have control

over the situation?
Responsibility Who is responsible for the

event?

Table 2: Roseman’s model of appraisal, adapted from
Roseman (2001), mapped onto the annotation scheme.

3.2. Data Collection and Annotation

Selecting non-experimental data to be annotated for ap-
praisal is not a trivial operation. The texts shall ex-
press one or more situations or events triggering an
emotion, and they have to be long enough for such a
fine-grained annotation. Reddit responds to this need
because instead of being a continuous stream of con-
tent, like other social media, its structure is similar to a
collection of forums. It is organized in thematic chan-
nels (called subreddits), where users can start threads
about a disparate range of topics, including sharing
their personal issues and emotions. After a review of
the public subreddits, we selected 20 of them. The
full list of subreddits is the following: Anger, offmy-
chest, helpmecope, anxiety, mentalhealth, relation-
ship advice, rant, DecidingToBeBetter, CasualConver-
sation, getting over it, UnsentLetters, apologizeplease,
changemyview, DearPeople, Dear Ex, dearsincerely,
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APPReddit corpus Low High NA

Unexpectedness 0.43 0.28 0.29
Consistency 0.53 0.36 0.11
Certainty 0.10 0.79 0.11
Control 0.54 0.35 0.11
Responsibility 0.40 0.50 0.10
enISEAR corpus Low High NA

Certainty 0.24 0.76 0
Consistency 0.85 0.15 0
Responsibility 0.62 0.38 0
Control 0.78 0.22 0
Attention 0.33 0.67 0
Effort 0.60 0.40 0
Circumstance 0.76 0.24 0
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Training set Test set Certainty Consistency Responsibility Control
APPReddit APPReddit 0.832 0.675 0.688 0.507
enISEAR APPReddit 0.844 0.450 0.318 0.455
enISEAR enISEAR 0.684 0.840 0.616 0.685
APPReddit enISEAR 0.651 0.841 0.551 0.699
APPReddit+enISEAR enISEAR 0.674 0.870 0.658 0.712
APPReddit+enISEAR APPReddit 0.832 0.646 0.689 0.510

Table 5: Results of mapping experiments between APPReddit and enISEAR corpus in terms F1-scores.

an event) may has had a role in such a drop of the
F1-score. The last experiment, which relied on merg-
ing both corpora in a unique training set, achieved en-
couraging performances. The concatenation of AP-
PReddit and enISEAR showed equal or better perfor-
mances on Consistency, Responsibility, and Control
with enISEAR as test set, and a limited drop in pre-
dicting Certainty (0.67 vs 0.68). It also predicted well
on three dimensions from the APPReddit test set: Cer-
tainty, Responsibility and Control, with a little loss of
performance for Consistency (0.64 vs 0.67). It is worth
mentioning the impact of such merging on Responsibil-
ity if compared to other experiments: enISEAR alone
showed a F1-score drop of 0.37 point in predicting this
dimension in the APPReddit test set, while the con-
catenation led to an increase of 0.001. Similarly, the
merged corpora increased the F1-score by 0.10 in pre-
dicting Responsibility from enISEAR test set, if com-
pared to APPReddit alone. Such results are encourag-
ing if compared to existing evaluations of the alignment
between corpora for emotion recognition (Oberländer
and Klinger, 2018).
The good alignment shows that a set of appraisal di-
mensions seem to occur consistently in different types
of data. This paves the way to transferring this knowl-
edge to other domains, such as abusive language de-
tection and stance detection: these phenomena, in fact,
could be better explained in the light of different ap-
praisal configurations.

6. Discussion

In this work, we presented a novel corpus of social
media data annotated for appraisal. The corpus was
aligned with enISEAR and an experiment to evaluate
the mapping was performed. The results of the annota-
tion and the mapping experiments provide answers to
our three research questions.
RQ1: can texts produced in a non-experimental

setting be understood and annotated according to

Roseman’s appraisal model?

An overall analysis of the corpus shows that Roseman’s
appraisal model can be applied to texts collected in a
non-experimental setting. Apart from Certainty, all ap-
praisal dimensions are moderately balanced. Many in-
teresting correlations between them emerged, namely
Control and Consistency, Control and Responsibility,
and Unexpectedness and Certainty. This suggests ex-

panding the corpus with texts from other domains. Fur-
thermore, an annotation of emotion types and coping
strategies could be useful to better understand the rela-
tionship between the characteristics of events and the
emotion types.

RQ2: is it possible to map an annotation scheme

based on Rosemans’s appraisal theory to enISEAR,

which is modeled on a different appraisal theory?

Despite the differences between APPReddit and
enISEAR annotation schemes, 4 appraisal dimensions
are common to both and can be mapped. This partially
reduces the unbalance in the two corpora, especially re-
garding Certainty for APPReddit and Pleasantness for
enISEAR. A further step may be the application to the
corpus of existing resources for emotion detection, in
order to enrich the resource with information about the
emotions correlating with the appraisal dimensions.

RQ3: Can non-experimental and experimental data

complement each other towards better computa-

tional modeling of appraisal? Experiments showed
a good performance in predicting appraisal dimensions
between the two corpora. This confirms the quality of
mapping. Further transfer learning experiments will
validate whether this knowledge can be leveraged in
other tasks, such as abusive language and stance detec-
tion.

7. Conclusion and Future Work

In this paper we introduced APPReddit, a novel corpus
of 1091 events gathered from social media and anno-
tated for appraisal. The corpus was aligned with an ex-
isting resource of events collected in an experimental
setting and annotated for appraisal with a different an-
notation scheme. Results showed consistency between
the two corpora despite they include different types of
data.
Future work will be devoted to expanding the corpus
quantitatively, including messages from other sources.
Furthermore, the annotation scheme will be improved
to integrate the identification of coping strategies and
emotion types.
Finally, transfer learning experiments will be per-
formed in order to test the effectiveness of this resource
in other domains where emotional responses to events
may improve prediction of sentiment and the explain-
ability of NLP models.
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Components

Fear Name
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Figure 6: Appraisal objectives (on top) with their relative checks (underlined) and the
appraisal dimensions investigated in our work (numbered). Checks in parenthesis have
been proposed by Scherer and Wallbott (1997) but are not included in our study. Items
marked with an asterisk come from Smith and Ellsworth (1985).

“Expectation discrepancy” and “Power”. As they differ minimally from other appraisals,
they would complicate the task for the annotators.7

Research in psychology also proposes some best practices for collecting appraisal
data. Yanchus (2006) in particular casts doubt on the use of questions that annotators
typically answer to report their event evaluations (e.g., “Did you think that the event was
pleasant?”, “Was it sudden?”). Asking questions might bias the respondents because it
allows people to develop a theory about their behavior in retrospect. Statements instead
leave them free to recall if the depicted behaviors applied or not (e.g., “The event was
pleasant.”, “It was sudden.”). In accordance with this idea, we reformulate the questions
used in Scherer and Wallbott (1997) and Smith and Ellsworth (1985) as affirmations,
aiming to preserve their meaning and to make them accessible for crowdworkers.
Section 1 in the Appendix reports a comparison between our appraisal statements
and the original questions, as well as the respective answer scales.

The resulting affirmations are detailed below. In our study, each of them has to be
rated on a 1-to-5 scale, considering how much it applies to the described event (1:“not
at all”, 5:“extremely”). The concept names in parentheses are canonical names for the
variables that we use henceforth in this paper.

Novelty Check. According to Smith and Ellsworth (1985), a key facet of emotions is
that they arise in an environment that requires a certain level of attention. Kin to the
assessment of novelty, the evaluation of whether a stimulus is worth attending or worth

7 While our crowdsourcing setup requires laypeople to accomplish the task with no previous training, no
formal knowledge about appraisals, nor their relation to emotions, Scherer’s (1997) questionnaire was
carried out in-lab.

19

�PRUH GHWDLOV VWDUWLQJ RQ SDJH �� LQ
?iiTb,ff�`tBpXQ`;fT/7fkkyeXy8kj3XT/7�
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been proposed by Scherer and Wallbott (1997) but are not included in our study. Items
marked with an asterisk come from Smith and Ellsworth (1985).

“Expectation discrepancy” and “Power”. As they differ minimally from other appraisals,
they would complicate the task for the annotators.7

Research in psychology also proposes some best practices for collecting appraisal
data. Yanchus (2006) in particular casts doubt on the use of questions that annotators
typically answer to report their event evaluations (e.g., “Did you think that the event was
pleasant?”, “Was it sudden?”). Asking questions might bias the respondents because it
allows people to develop a theory about their behavior in retrospect. Statements instead
leave them free to recall if the depicted behaviors applied or not (e.g., “The event was
pleasant.”, “It was sudden.”). In accordance with this idea, we reformulate the questions
used in Scherer and Wallbott (1997) and Smith and Ellsworth (1985) as affirmations,
aiming to preserve their meaning and to make them accessible for crowdworkers.
Section 1 in the Appendix reports a comparison between our appraisal statements
and the original questions, as well as the respective answer scales.

The resulting affirmations are detailed below. In our study, each of them has to be
rated on a 1-to-5 scale, considering how much it applies to the described event (1:“not
at all”, 5:“extremely”). The concept names in parentheses are canonical names for the
variables that we use henceforth in this paper.

Novelty Check. According to Smith and Ellsworth (1985), a key facet of emotions is
that they arise in an environment that requires a certain level of attention. Kin to the
assessment of novelty, the evaluation of whether a stimulus is worth attending or worth

7 While our crowdsourcing setup requires laypeople to accomplish the task with no previous training, no
formal knowledge about appraisals, nor their relation to emotions, Scherer’s (1997) questionnaire was
carried out in-lab.
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Figure 6: Appraisal objectives (on top) with their relative checks (underlined) and the
appraisal dimensions investigated in our work (numbered). Checks in parenthesis have
been proposed by Scherer and Wallbott (1997) but are not included in our study. Items
marked with an asterisk come from Smith and Ellsworth (1985).

“Expectation discrepancy” and “Power”. As they differ minimally from other appraisals,
they would complicate the task for the annotators.7

Research in psychology also proposes some best practices for collecting appraisal
data. Yanchus (2006) in particular casts doubt on the use of questions that annotators
typically answer to report their event evaluations (e.g., “Did you think that the event was
pleasant?”, “Was it sudden?”). Asking questions might bias the respondents because it
allows people to develop a theory about their behavior in retrospect. Statements instead
leave them free to recall if the depicted behaviors applied or not (e.g., “The event was
pleasant.”, “It was sudden.”). In accordance with this idea, we reformulate the questions
used in Scherer and Wallbott (1997) and Smith and Ellsworth (1985) as affirmations,
aiming to preserve their meaning and to make them accessible for crowdworkers.
Section 1 in the Appendix reports a comparison between our appraisal statements
and the original questions, as well as the respective answer scales.

The resulting affirmations are detailed below. In our study, each of them has to be
rated on a 1-to-5 scale, considering how much it applies to the described event (1:“not
at all”, 5:“extremely”). The concept names in parentheses are canonical names for the
variables that we use henceforth in this paper.

Novelty Check. According to Smith and Ellsworth (1985), a key facet of emotions is
that they arise in an environment that requires a certain level of attention. Kin to the
assessment of novelty, the evaluation of whether a stimulus is worth attending or worth

7 While our crowdsourcing setup requires laypeople to accomplish the task with no previous training, no
formal knowledge about appraisals, nor their relation to emotions, Scherer’s (1997) questionnaire was
carried out in-lab.
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Figure 6: Appraisal objectives (on top) with their relative checks (underlined) and the
appraisal dimensions investigated in our work (numbered). Checks in parenthesis have
been proposed by Scherer and Wallbott (1997) but are not included in our study. Items
marked with an asterisk come from Smith and Ellsworth (1985).

“Expectation discrepancy” and “Power”. As they differ minimally from other appraisals,
they would complicate the task for the annotators.7

Research in psychology also proposes some best practices for collecting appraisal
data. Yanchus (2006) in particular casts doubt on the use of questions that annotators
typically answer to report their event evaluations (e.g., “Did you think that the event was
pleasant?”, “Was it sudden?”). Asking questions might bias the respondents because it
allows people to develop a theory about their behavior in retrospect. Statements instead
leave them free to recall if the depicted behaviors applied or not (e.g., “The event was
pleasant.”, “It was sudden.”). In accordance with this idea, we reformulate the questions
used in Scherer and Wallbott (1997) and Smith and Ellsworth (1985) as affirmations,
aiming to preserve their meaning and to make them accessible for crowdworkers.
Section 1 in the Appendix reports a comparison between our appraisal statements
and the original questions, as well as the respective answer scales.

The resulting affirmations are detailed below. In our study, each of them has to be
rated on a 1-to-5 scale, considering how much it applies to the described event (1:“not
at all”, 5:“extremely”). The concept names in parentheses are canonical names for the
variables that we use henceforth in this paper.

Novelty Check. According to Smith and Ellsworth (1985), a key facet of emotions is
that they arise in an environment that requires a certain level of attention. Kin to the
assessment of novelty, the evaluation of whether a stimulus is worth attending or worth

7 While our crowdsourcing setup requires laypeople to accomplish the task with no previous training, no
formal knowledge about appraisals, nor their relation to emotions, Scherer’s (1997) questionnaire was
carried out in-lab.
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7URLDQR� 2EHUODHQGHU� .OLQJHU� ����� 'LPHQVLRQDO 0RGHOLQJ RI
(PRWLRQV LQ 7H[W ZLWK $SSUDLVDO 7KHRULHV� &RUSXV &UHDWLRQ�
$QQRWDWLRQ 5HOLDELOLW\� DQG 3UHGLFWLRQ�
?iiTb,ff/tX/QBXQ`;fRyXRRekf+QHBn�nyy9eR
● &DQ DSSUDLVDOV EH DQQRWDWHG UHOLDEO\"
● 'R DSSUDLVDOV KHOS HPRWLRQ FDWHJRUL]DWLRQ"
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+
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Event
Description

produces

annotates

assess
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recollects

Event

(1)
(2) (3)

Phase 1 Phase 2

● 3URGXFWLRQ� ��� HYHQW GHVFULSWLRQV IRU DQJHU� ERUHGRP�
GLVJXVW� IHDU� JXLOW�VKDPH� MR\� SULGH� UHOLHI� VDGQHVV�
VXUSULVH� WUXVW� QR HPRWLRQ
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4XHVWLRQV DQG $QVZHUV

● 'R UHDGHUV DJUHH PRUH ZLWK HDFK RWKHU WKDQ ZLWK WKH
ZULWHUV"
�GRHV WKH ZULWHU PDNH XVH RI LQIRUPDWLRQ WKDW WKH UHDGHUV GR
QRW KDYH�● <HV� D ELW IRU HPRWLRQV� FOHDUO\ IRU WKH DSSUDLVDOV�● 'RHV LW PDWWHU LI DQQRWDWRUV VKDUH GHPRJUDSKLF SURSHUWLHV"● )HPDOHV DJUHH PRUH ZLWK HDFK RWKHU� EXW PHQ OHVV�● 3HRSOH RI VLPLODU DJH DJUHH PRUH�● 'RHV SHUVRQDOLW\ PDWWHU"● ([WUDYHUWHG� FRQVFLHQWLRXV� DJUHHDEOH DQQRWDWRUV SHUIRUP

EHWWHU�
6HWXS�

● )LOWHU LQVWDQFHV IRU DWWULEXWH� FRPSDUH ZLWK )��506(
● 6LJQLıFDQFH WHVW ZLWK ERRWVWUDS UHVDPSOLQJ IRU ��� FRQıGHQFH LQWHUYDO
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● $OO ZULWHUV�UHDGHUV DJUHH RQ HPRWLRQ� KLJK DYHUDJH
DSSUDLVDO DJUHHPHQW
SULGH� ��� , EDNHG D GHOLFLRXV VWUDZ\EHUU\ FREEOHU
IHDU� ��� $ KRXVHPDWH FDPH DW PH ZLWK D NQLIH● $OO ZULWHUV�UHDGHUV DJUHH RQ HPRWLRQ� ORZ DYHUDJH DSSUDLVDO

DJUHHPHQW
GLVJXVW� ��� +LV WRHQDLOV ZKHUH PDVVLYH

IHDU� ��� , IHOW ��� JRLQJ LQ WR KRVSLWDO● $OO UHDGHUV DJUHH RQ WKH HPRWLRQ� EXW QRW ZLWK WKH ZULWHU�
KLJK DSSUDLVDO DJUHHPHQW
WUXVW� MR\� ��� , DP ZLWK P\ IULHQGV
DQJHU� IHDU� ��� 0\ ZDWHUV EURNH HDUO\ GXULQJ SUHJQDQF\● $OO UHDGHUV DJUHH RQ WKH HPRWLRQ� EXW QRW ZLWK WKH ZULWHU�
ORZ DSSUDLVDO DJUHHPHQW
SULGH� VDGQ�� ��� 7KDW , SXW WRJHWKHU D IXQHUDO VHUYLFH IRU P\
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'LPHQVLRQ :ULWHU 5HDGHUV ∆

(PRWLRQ 3ULGH 6DGQHVV

6XGGHQQHVV � ��� ���
)DPLOLDULW\ � ��� −���
3UHGLFWDELOLW\ � ��� −���
3OHDVDQWQHVV � ��� ���
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*RDO�5HOHYDQFH � ��� ���
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([DPSOHV ZKHUH $SSUDLVDOV FRUUHFW WKH
(PRWLRQ &ODVVLıHU

● :KHQ P\ FKLOG VHWWOHG ZHOO LQWR VFKRRO
WUXVW→UHOLHI

● EURNH DQ H[SHQVLYH LWHP LQ D VKRS DFFLGHQWO\
JXLOW→VKDPH

● P\ PRWKHU PDGH PH IHHO OLNH D FKLOG
VKDPH→DQJHU

● , SDVVHG P\ ,ULVK ODQJXDJH WHVW
SULGH→UHOLHI

● +LV WRHQDLOV ZKHUH PDVVLYH
SULGH→GLVJXVW
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7DNH $ZD\

● 2WKHU $SSUDLVDO�PRWLYDWHG DSSURDFKHV
● $SSUDLVDO 7KHRULHV DFFRUGLQJ WR
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● 7H[W�FODVVLıFDWLRQ PHWKRGV WKDW FRQVLGHU WKHVH WKHRULHV
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