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A Thematic Analysis of Why Listeners Actively Annotate 
Emotion Changes Through Live Performance
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“It is not meaningful to have computational models that go 
beyond the level of human agreement, these levels of inter-rater 
agreement present a natural upper bound for any algorithmic 
approach.”

A. Flexer, T. Grill. “The Problem of Limited Inter-rater Agreement in Modelling Music Similarity ”, 2016

[1] Aucouturier, Jean-Julien, and Emmanuel Bigand. "Mel Cepstrum & Ann Ova: The Difficult Dialog Between MIR and Music Cognition." ISMIR. 2012.
[2] Panda, Renato, Ricardo Manuel Malheiro, and Rui Pedro Paiva. "Novel audio features for music emotion recognition." IEEE Transactions on Affective 
Computing 1 (2018): 1-1.

• Emotion perception is subjective – what is “ground truth” here?
• Gap between cognition and music information retrieval features 

(MIR), MFCCs [1] 

• “Glass ceiling” problem in music emotion recognition (MER) [2]



Cross-Cultural Emotion Studies

The problem is exacerbated in a cross-cultural context

What is “normal” or an “outlier” in a study with a WEIRD 
(Western, educated, industrialized, rich, and democratic)
population?

Q: What are the underlying aspects of music which 
cause people to actively perceive (enough to annotate!) 
an emotional change?
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Music Performance
• Live performance of Arno Babajanian’s Piano Trio in F# 

minor, Movements 1 & 2
• 17 minutes in length/ 25 rehearsal segments in score

Study Settings

• Initial Stage: Live Concert Setting (how/what emotions?)
• Follow-up Stage: Controlled Laboratory Setting (why?)

Data Collection
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Babajanian Trio Live PerformanceMood Rater: Emotion Rating Tool
based on Valence-Arousal (VA) space[3]

Send a VA emotion 
rating when perceiving 

an emotion change

[3] F, György, M Barthet, and M. Sandler. "Novel methods in facilitating audience and performer interaction using the mood conductor 
framework." International Symposium on Computer Music Multidisciplinary Research, 2013.

Initial Study: Live Performance Setting



Follow-up Study: Laboratory Setting
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1. Emotion Rating Task

Rating Tool Interface



2. Reflection Task (7 pre-selected segments)
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2. Reflection Task (cont.)

Pop-up window for 
annotating open-
ended emotion 

judgement reasons
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“Musicians” demonstrate:
• Regular, daily practice for 10+ years.
• Principle instruments: Piano (4), Guitar (4),

Violin (1), Flute (1), Voice (1)

11 musicians, 10 non-musicians (n = 21)
Thematic analysis of open-ended feedback[4]

[4] Braun, V.  and Clarke,  V.  (2012). Thematic  Analysis. In PA  Handbook of Research  Methods in Psychology, Research Designs: 
Quantitative, Qualitative, Neuropsychological, and Biological

Participant Musical Training



Example Feedback
I think this point deserves more 
arousal and valence point[s]. The 
piano is sounding mysterious, with 
many embellishments, very playful 
themes (it has more energy and also 
adds some happiness).’’

- Participant 19, 
Segment 2 (#443)

Piano (Instrument Entities)

Embellishment (Performer 
Expression)

Energy (Perceptual Acoustic 
Features)

Extracted Codes + 
Resulting Themes

483 comments, 7000+ words



1. Instrument Entities
2. Expectation & Violation
3. Perceptual Acoustic Features
4. Arrangements
5. Music Structure
6. Performer Expression
7. Stage Setting
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7 Key Themes
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“… piano gives it a 
darker connotation 
(more negative).”

“Cello became a bit aggressive… 
violin became a bit more 

weak/soft/sad.”

“…piano is sounding 
mysterious, with many 
embellishments, very 

playful…”

“Sweet (playing technique, 
timbre) violin with the backup 

of piano… peaceful and 
romantic.”

Instrument Entities



Personification

Metaphor, embodiment, and personification

“I feel sad” vs. “the violin is sad and weak.”
“This sound makes me feel agitated” vs. “the cello is a bit aggressive.”

• Instrument communicates the emotion, which is perceived
• Comments reflect interpretations as in other non-verbal 

communication
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Metaphorical Language

How people relate to complex schema and ideas in the world [5]

• Want to relate to or communicate with the instruments
• View the instruments as “living” beings which have feelings and want 

to communicate
• Observe the instrument’s character as they would another person in 

communication
• Understand musical emotion in the similar way as interpersonal 

emotion
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[5] Lakoff, G. and Johnson, M. (1980). Metaphors We Live By. Chicago: The University of Chicago Press.



What does this mean for music emotion studies 
in a cross-cultural context?
1. People view music as an act of communication
2. Language reflects thinking and reflection in music emotion
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Instrument recognition, 
Source separation
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Instrument Entities 

Arrangement

Performer Expression

Connections with Current MIR

Multitrack audio dataset, 
Emotion prediction from 
multitrack audio

Expressive playing 
techniques detection



Music Emotion Recognition needs…

• Cross-cultural methods, focusing on languages other than 
English (and non-WEIRD cultures in general)

• To work with speakers of languages where speech qualities 
(intonation, speaking speed, etc.) have different 
emotional connotations – note perception differences

• To determine metaphorical, abstract language relationships 
in how we talk about music in different cultures

• To get at the underlying reasons for music emotion, 
focusing on high-levels above musical features.

20



Incorporation of listener-informed 
features and cross-cultural, language-

dependent relationships into MER-based 
audio content analysis returns focus to 

the listener and diverse range of human 
experience.
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