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Abstract. A number of prior research have revealed that emotion and literature
intertwine with each other during humans’ reading experience. However, there
have been yet still in dearth of research efforts in an attempt to understanding and
modeling temporal emotional changes in literary texts which motivates this study.
Through computerized mood emotion visualization, we are able to probe into he
general emotional changes of a single character in literary texts. The research
results adds to the richness of understanding of emotion changes in literature and
provides directions for future development of computer algorithm in testing
emotional dimensions in literature reading.
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1 Introduction and Background

In recent decades, research efforts on studying the relationships between literature and
emotion, music and emotion are plentiful, at the same time numerous researches of
emotional analysis of music and literature are theorized and applied in various fields,
especially on in-class pedagogy and sentiment analysis of online social networks;
music-generated computational algorithm like TransProse try to reproduce the same
or least similar emotions contained in the selected literary text [4]; some edgy and
innovative English literature or poetry courses in university try to bring music into
classes as prelude of their literary readings, practicing the idea that the music contains
the similar emotions as the literary text may involve students better in the compre‐
hension of the text [5].

In this paper, we start by previewing the current research efforts on sentiment analysis
and discuss the relationship between emotion and literature and how emotions function
in literature. Then we bring up the conjecture that there might be possibilities for
computer algorithms to visualize emotional changes in literature based on computer
programming on an emotion lexicon. We describe the mechanism (the process of testing
emotions changes in literary texts) and justify our selections. After that we present our
testing results and draw conclusions on whether computer algorithm can perceive
emotion changes in literary texts like human brains. Finally, we provide the limitation
and scope of our research which are supposed to offer suggestions for future work.
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2 Related Work

2.1 Sentimental Analysis on the Social Networking Sites

Sentiment analysis of texts aiming at certifying attitudes of the speaker or the writer is
prevalent for its ambidextrous applications, such as legal matters, business advertise‐
ments and government intelligence [2–4]. The texts deemed to have value for sentiment
analysis varied from Twitter feeds [12], online news [12], diary-like blog posts [3] and
fairy tales [1]. Reliable sentiment analysis requires not just the simple algorithms that
categorize the scanned keywords as positive or negative, but more sophisticated filtering
mechanisms that reaches parsing linguistic precision and allow the differentiation of
irony, slang and idiomatic expressions [12]. Currently there have been many researchers
and computer scientists designing different projects with the purpose of identifying
emotions within texts using various sophisticated algorithms. For example, TSA
(Twitter Sentiment Analysis) project functions as analyzing sentiments of any keyword
across twitter and news reports from Google news, helping its users to determine the
positive and negative reactions towards a particular keyword appearing in the tweets
and news [12]. Another example would be Affect Analysis Model (an emotion recog‐
nition algorithm) designed based on the compositionality principle to recognize personal
emotional state or sentiment conveyed through “informal messages written in an abbre‐
viated or expressive manner” like “diary-like blog posts and fairy tales” [1]. However,
these prior works all have their temporarily inextricable limitations that wait for future
modification, including too much dependence on the emotion lexicon and data-mining
bases and lack of contextual knowledge of the texts [1]. Identifying emotions changes
occurring in literary texts are rare, which motivates our research.

2.2 Temporal Emotion Changes in the Process of Literature Reading

Reading literature is a splendid procedure during which emotion responses generated
by readers towards the reading text become an indispensable consequence [8]. Even for
pure music with mere melody and no lyrics such as piano pieces, happy or sad emotions
may be evoked in a listener, strange as it seems and curious are researchers in finding
out how human brains work to attach certain emotions to music pieces that are not
substantial or concrete in seemingly any sense. Not to mention readers’ emotional reac‐
tions towards literary texts which contain substantial words and sentences that convey
more concrete emotions than melodies. Johnson et al. say that readers understand the
text on the premise of understanding the writer’s propositional contents and the appeal
planted within the text, which implies that understanding the emotional environment
built by the writer is essential to a reader’s understanding of a literary text [7]. His team
argues that any successful literary piece creates an emotional impact on its readers, and
affirms that literature is an ideal case study for researchers to approach links between
human brains mechanisms and emotional analysis in various ways [7].

Many papers have discussed the relationships between emotion and literature, mostly
with a focus on the application of emotions that facilitate humans’ understanding of
literature. McGregor argues that teachers in junior high school reading classes may
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evolve the techniques of playing appropriate music to enhance students’ understanding
of the assigned poetry [9]. McGregor regards students’ comprehension of the reading
as inspirational task. One criterion to determine whether the inspirational task is
achieved is whether the students sense the feelings and emotions revealed within the
text. She holds that using music as a prelude to poetry reading will result in students’
deeper understanding of that poetry, for that the carefully selected music will set the
right mood and lead students into the circumstance of the poetry quickly [9].

Similarly, Bellver holds that the prevalent use of music in introductory literature
class provides students with emotion within readings and unknowingly engages them
in understanding the central idea of the readings, transcending the obstacles of the past
and the unknown. She argues that music used as a pedagogical tool serves to underscore
the emotion conveyed in literary treads and to spur students’ interest in literature. There
have been courses opened by professors on exploring emotions aroused in readers by
English literature [2].

There have also university courses provided to teach students how emotions work
in their appreciation of literature. A syllabus of an experimental course ENGL 680 in
Kansas State University aims to show students functions of emotions in reading literature
and how emotion conveyed in literature influence its readers [5]. Reading materials in
the course extend from Aristotle to Darwin to the contemporary theories involving
emotion theories in psychological and neurobiological area. More courses like this arise
to form the trend of informing their students of ways to think of their reading behaviors
with a focus on emotional feedbacks, yet researches in the field is in dearth.

2.3 How Emotion Functions During the Reading Experience

Robinson develops a theory of the composition/structure of emotion, and examine
emotion’s function in an interdisciplinary circumstance [11]. She holds that emotion is
composed of an “affective appraisal” and a corresponding physiological arousal,
followed by a cognitive appraisal, with all appraisals being non-cognitive (the appraisals
occurred without awareness and extra efforts to further information processing) [11].
These appraisals potentially trigger physiological and behavioral responses, which
continue to induce cognitive monitoring of the situation, pushing human brains to reas‐
sess the initial response made under non-cognitive state due to the circumstances and
individual beliefs. This sets the foundation for her later argument that certain literature
works need to be read emotionally in order to be understood. It also underscores the
importance of cognitive monitoring to assess whether the brain performs its duty on
feeling the “suitable” emotions for the text. Robinson backs up her philosophical opin‐
ions using psychological research results, saying that emotions are more of emotion
processes than emotion states, and that through the process of reading literature, complex
cognitions enable humans to react emotionally to the texts [11]. Robinson also holds
that emotions are individuated by cognitions, saying that unlike other sentient creatures,
humans are capable of applying complex cognitions to generate emotions based on
personal interests and later feedbacks on the suitability of that emotion, and it’s the
humans’ capability to use complex cognitions to constitute the initial stage of an emotion
that allow them to be able to respond emotionally to literature [11]. Similarly, Hogan
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thinks that literature offers a unique insight on how emotions are produced and experi‐
enced by human beings [6]. By examining a list of highly esteemed literary works under
the context of mainly neurobiological, psychological and sociological field, Hogan
systemically interprets a series of emotions appearing in the texts—romantic love, grief,
mirth, jealousy, compassion and so on, and how they function in human experiences in
different ways due to individuality and personality of different people [6]. Hogan relates
scientific research with complementary literary works on the function and structure of
emotions, and brings new light on the field’s research directions, indicting the possibility
of exploring emotions in the interdisciplinary context [6].

Currently there are have been many theories developed of how emotions act during
the process of reading and appreciating literary works, but few study emotion changes
in literary texts, which have extensive applications in many multiply fields, such as
pedagogy and creative writing. Doing research with a focus on emotional changes will
help the exploration of the subject and facilitate its application process.

3 Our Approach at a Glance

3.1 Emotion Lexicon-Based Approach and Text Corpus

Following the protocols suggested in [10], we conduct the sentimental analysis based
on the NRC’s word-emotion association lexicon to test emotions indicated by words in
the literary texts.

In this research, the chosen literary texts are two classic world literature pieces: Oedipus
the King and King Lear. The former is an Athenian tragedy written by Sophocles around 5
BC, and the latter is a tragedy written by William Shakespeare. These two specific literary
texts are chosen mainly because of two reasons: (1) These texts contain emotions that are
currently considered operable by the algorithm during the first phase of testing, meaning
that words in these texts be detected as emotional by the emotion lexicon, though there are
more sophisticated emotions such as nostalgia, jealousy, and disappointment that cannot
be captured or interpreted by the algorithm; (2) We have a relatively controlled under‐
standing and interpretation of the themes and emotions conveyed within the texts. What’s
worth attention is that we read these texts based on a contextualized and well-informed
literature background of that certain piece of literature, and widely accepted interpreta‐
tions and criticisms were involved during the learning process. As a result, our feedbacks
on these literary texts can be consolidated. This added both convenience and disadvan‐
tages to our research, thus validating the professionalism and universality of literary texts
we choose, meanwhile the research results may appear to be coincidental due to the influ‐
ence of the standardized teaching of these texts. This is one of the limitations of our
research and it needs to be considered in future work [5].

3.2 Detecting Emotion in Texts: The Algorithm

We used the NRC Emotional Lexicon to test general emotions and potential emotion
changes in the selected literary texts [10]. We divide each text into different parts in two
ways: in the first approach, we divide the text by words said by each character, part 1
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contains all the paragraphs said by the first character appear in the text, part 2 contains
all the paragraphs said by the second character, the rest of the text is disposed in the
same manner; in the second approach, we pick out a particular character with obvious
emotional change throughout the text using human emotional judgements, respectively
Oedipus the King and King Lear, and then divide all the paragraphs he says once at a
time during his conversation with other characters. By the second approach, we hope to
find anastomosis between the results produced by the computer algorithm and produced
by human brains.

After collecting the results of algorithm, we manually attempted to analyze the results
through a human expert, and then compared it to the results produced by the algorithm.

4 The Temporal Emotion Trend in Texts: Data Visualization

4.1 General Findings

Figures 1, 2, 3 and 4 show the general findings on one of the literature text, the King Lear,
including its main character (Fig. 3) and the evolving emotional trend in the text (Fig. 4).

Fig. 1. Frequency changes of sadness in the character King Lear
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Fig. 2. Frequency changes of anger in the character King Lear

Fig. 3. Overall emotion changes of the character King Lear
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Fig. 4. Overall emotion changes of the character King Lear

Remark 1. Words like “evil” that both are considered as emotional words by the word
lexicon system and appeal to certain emotions and contain a relatively high frequency
of appearance in the text (more than 10 times), when put in the context of the text, they
don’t correspond with the emotion implied by the lexicon system (they don’t convey
obvious emotions within the texts).

Remark 2. Words that both are considered as emotional words by the word lexicon
system and imply the same/similar emotions within the text, however, have a relatively
low frequency of appearance, such as “pain”.

Therefore, it’s unlikely that there is necessary links between the particular words
with high frequency used in the texts and certain emotions conveyed.

4.2 Unique Patterns Uncovered in King Lear

In this section, we conducted another different test analysis adopting a different perspec‐
tive. We focus on one character (King Lear) and analyze his emotions by his lines which
contain the word “death”, sorting out the possible emotional change of this character.
In general, we try to analyze certain words with high frequency in the text that have the
potential of reflecting the character’s emotional changes.

Throughout the whole tragedy, King Lear goes through a drastic change of fate and
living, his power and kingship being deprived by his two daughters, his mental state
goes from high-spiritedness to madness, in the end he is too sad for his stupidity and
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loss of his youngest daughter that he dies. Throughout the play, Lear’s emotions in
general changes from excessively high-spiritedness (happiness) to sadness and depres‐
siveness. This emotion change can be reflected by his wording that containing the word
“death”, which goes from anticipation to excessive anger to eventual sadness. Therefore,
there contains certain connections between emotion changes of the character with certain
words used in the text that perceived as emotional by the emotion lexicon.

Despite a few differences, our judgement largely coincides with the result produced
by the emotion lexicon. The emotions changes of the character King Lear can be reflected
in both our manual reading tests and our approach. Both the human reader and the lexicon
are able to test the emotional changes of the character. However, the way the human
reader and the lexicon work on producing feedback on the literary text are different. The
former reads the text and interprets the emotions of the character based on the work of
human brains mechanisms, and he makes connections among changes of plot and the
phrase used by the character. In comparison, the emotion lexicon produces the test result
based on the designed running algorithm, and the process involves no sentient emotional
analysis. It’s the researchers who compare the results produced by the two and claims
the similarities and differences.

5 Discussions

5.1 General Findings

In both texts, the following observations were made:

1. Words like “evil” that both are considered as emotional words by the word lexicon
system and appeal to certain emotions and contain a relatively high frequency of
appearance in the text (more than 10 times), when put in the context of the text, they
don’t correspond with the emotion implied by the lexicon system (they don’t convey
obvious emotions within the texts).

2. Words that both are considered as emotional words by the word lexicon system and
imply the same/similar emotions within the text, however, have a relatively low
frequency of appearance, such as “pain”.

3. Therefore, it’s unlikely that there is necessary links between the particular words
with high frequency used in the texts and certain emotions conveyed.

5.2 Limitation of the Use of the Emotion Lexicon in Detecting Emotion

Firstly, the emotion lexicon cannot test the frequency of each word appear in the sepa‐
rated sections of the text. Because of this, designing the method using which to test
emotion changes throughout the text can be difficult.

Secondly, common words like “home”, “king”, “wife” that don’t have emotional
implications yet with high frequency of appearing in the text are collected by the lexicon,
while words that appeal to certain emotions like “pity”, “wreck”, “bloody”, “deadly”,
“evil”, “cruel”, “grief”, “guilt” and “terror” “murderous”, “slaughter”, “slayer”,
“distress”, “violent”, “defy” and “disease” have relatively low frequency of appearance
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in the text (less than ten times) aren’t emphasized on by the lexicon, which makes it hard
to find necessary link between the particular words used in the texts and certain emotions
conveyed.

6 Limitations of Our Study

Human beings are subjective, and individual perceptions towards which emotion is
conveyed with most frequency and emotion changes within the text inevitably differ
from one another. Therefore, what students personally think of the texts more or less
differ from the standard/mainstream thoughts, the thoughts produced by their professors
or the textbooks.

During the research, we ask the students to choose one out of five kinds of emotions
based on what they learned from their literature classes. In a word, students who attach
the emotions to the texts may be influenced by their professors or the prevalent public
thoughts. It is one limitation of our research, that there are not enough students who have
the autonomy or authority to judge whether the emotions contained within the piano
pieces is corresponding to that conveyed within the texts based on their personal opin‐
ions. Future work may be conducted in consideration of how to resolve this concern.

English is an ever-changing language with new words and phrases constantly added
into its lexicon. It’s obvious that Old English, contextualized in this research Elizabethan
language used to write King Lear by William Shakespeare differed greatly from English
we use today, English translation of Oedipus the King tend to adopt a traditional English
style of using English. Therefore, emotion(s) evoked by a word in old English also
differed from that of the same word in today’s English. The emotion lexicon used are
programmed by today’s computer science researchers, as a result, putting old English
texts through a modern-programmed emotion lexicon seems to produce inaccurate
outcomes, which future researchers may take into consideration. Future research may
consider creating an Old English lexicon to more accurately test the research result.

7 Concluding Remarks

Prior research focus on theorizing the relationships between literature and emotion, in
both algorithmic and literary approaches, and on putting theories into practice, applying
emotions conveyed in the literary texts into numerous fields especially pedagogy and
sentiment analysis for online social media. However, few researchers aim to test the
efficiency of current inventions that aim to humanize computer algorithms and endow
them with humans’ sensibility and perceptions. This paper examines the potential of
emotion lexical-based approach in testing the overall emotions and emotion changes of
certain characters in literary texts through a series of testing. Future works will expand
the genres of literary texts being tested using the emotion lexicons.
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