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ABSTRACT 

Background 
Involuntary Musical Imagery (INMI) or ‘earworms’ describes the 
prevalent phenomenon whereby tunes get stuck in one’s head. INMI 
appears spontaneously and repeatedly, triggered by a variety of 
mental or environmental stimuli. It is hardly researched and has only 
attracted attention in psychology during the last few years (e.g. 
Beaman & Williams, 2010; Liikkanen, 2008; Williamson, 2012). 

Aims 
To our knowledge, this is the first study using computational analysis 
to investigate structural aspects of INMI tunes. Our aim is to develop 
a statistical model that can distinguish between songs that get 
frequently named as earworms and matched songs that never occur 
as INMI songs on the basis of unique musical features. 

Method 
We are using an exploratory design including computational 
statistical modelling techniques and musical feature analysis software 
(FANTASTIC, Müllensiefen, 2009) to investigate structural aspects 
of INMI. Musical features of songs named as INMI in a large 
internet sample (around 1500 respondents) as well as matched 
control songs were computed and then used in a logistic regression 
model. We controlled of popularity and recency of the INMI songs 
named using a chart database. As output the model classifies each 
song as either earworm or non-earworm tune.  

Results 
The procedure resulted in a model with two features: d.median 
(p=0.01**); a measure for the duration of note lengths and i.mode 
(p=0.03*); a measurement for the frequency of intervals. Comparing 
this model with the Null model, using a Wald’s Chi-square test, 
revealed that the model is significant: χ² (2, N = 58) = 6.662, p = 
0.0358 *. Our present modelling results have a prediction accuracy 
of 61%. We are currently improving the model by using a larger 
corpus of songs as well as employing more powerful classification 
techniques from the machine learning field (e.g. random forests).  

Conclusions 
The results of this study demonstrate that it is possible to use 
methods from computational musicology and statistical to detect the 
structural differences of songs that listeners frequently report as 
earworms. The present approach promises new insights into the 
cognition of music in everyday life using quantitative methods. We 
hope to address the role of memory and emotions on INMI in the 
future. 
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