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A number of corpora of popular music have been created...

- McGill Billboard Corpus (Burgoyne et al., 2011) 
- Million-Song Dataset (Bertin-Mahieux et al., 2011). 
- Queen Mary Center for Digital Music (Mauch et al., 2009) 
- Rolling Stone Corpus (Temperley & de Clercq, 2013)

Each one has pros and cons. The Rolling Stone (RS) corpus 
is the smallest (just 200 songs), but is the only one with 
manually-transcribed melodies.



I’ll talk today about a project to augment the RS corpus 
with lyrics and stress information. 

This is collaborative work with two students, Ethan Lustig
and Ivan Tan.

We think a text-annotated rock corpus could be useful in a 
number of ways. The initial motivation was to look at the 
alignment between stressed syllables and meter (I’ll come 
back to this).



The RS corpus (created by me and Trevor de Clercq) is 
based on Rolling Stone magazine’s list of the 500 greatest 
rock songs of all time. The top 10 songs from the list:

A fairly broad sample of “rock” music from 1950 through 
2000. 

Like a Rolling Stone 1965 Bob Dylan
Satisfaction 1965 The Rolling Stones
Imagine 1971 John Lennon
What's Going On 1971 Marvin Gaye
Respect 1967 Aretha Franklin
Good Vibrations 1966 The Beach Boys
Johnny B. Goode 1958 Chuck Berry
Hey Jude 1968 The Beatles
Smells Like Teen Spirit 1991 Nirvana
What'd I Say 1959 Ray Charles



Here’s what the opening of the Beatles’ “Hey Jude” looks 
like in the RS corpus:

[F] [OCT=4] ...5 | 3....356 | v2.....23 
| 4.^1..175 | 6.543.........5. | (etc.)

- Notes are represented as “scale-degrees” (pitch-classes in 
relation to the tonic). 
- Each note is the closest representative of that PC to the previous 
note, unless marked with v (down an octave) or ^ (up an octave). 
- Vertical bars indicate barlines. Each measure is divided equally 
into a number of rhythmic units (usually 4, 8, or 16); a dot 
indicates a unit with no note. 
- [F] is the key; [OCT=4] indicates the octave of the first note.

(The corpus also contains harmonic analyses, but we’ll focus on 
the melodies here.)



For the current project, we took half of the corpus—100 songs, 20 
from each decade (the ’50s through the ’90s). We looked only at 
songs that were entirely in 4/4 time (most rock songs are). This 
left us with 68 songs, about 22,000 notes. (We may add more...) 

We first marked melismas in the melodies—cases where a single 
syllable spans multiple notes. E.g. in “Hey Jude”, “-ter” spans 
three notes:

4.^1..175 | 6.543.........5.

We marked melismas with parentheses:

4.^1..175 | 6.(543).........5.

With this modification, every non-melisma note or melisma can be 
assumed to correspond to a syllable.

sad song  and make it   bet  - ter

sad song  and make it   bet  - ter



We then downloaded the lyrics to all the songs off of the 
internet. (We used ChartLyrics.com, but we found pretty 
good consistency across the various lyrics sites.)

We used the CMU Pronunciation Dictionary to: 

- determine the number of syllables in each word (except 
for some unlisted words that we did ourselves)

- label each syllable with a stress value
The CMU dictionary labels syllables with “0” for unstressed and “1” 

for stressed
If a word has multiple stressed syllables, e.g. pro-NUN-ci-A-tion, it 

uses “1” for the primary stress and “2” for secondary stress; in 
the analyses reported here, we collapse together 1 and 2. 

We label non-words like “ah” and “oh” as 3.



Aligning the text and stress values with the melodies, we get 
this (for the Beatles’ “Yesterday”). Each line corresponds to 
a syllable. 

2.000   55   2   1   YESTERDAY[1]
2.125   53   0   0   YESTERDAY[2]
2.188   53   0   2   YESTERDAY[3]
3.250   57   4   0   ALL[1]
3.375   59   6   0   MY[1]
3.500   61   8   1   TROUBLES[1]
3.563   62   9   0   TROUBLES[2]
3.750   64   11  1   SEEMED[1]
3.875   65   0   0   SO[1]
4.000   64   11  1   FAR[1]
4.375   62   9   0   AWAY[1]
4.438   62   9   1   AWAY[2]

Metric position
(2.0 = downbeat of        
third measure; 
2.125 = second 8th 
of that measure; 
etc.)
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Stress
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word



Now we can ask questions like this:

How well do note-onsets align with the strong beats of the 
meter?

How well do stressed syllables align with strong beats of the 
meter?



This graph shows the proportion of note-onsets falling on each 8th-
note position in a 4/4 measure. 
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This graph shows the proportion of note-onsets falling on each 8th-
note position in a 4/4 measure. 

The distribution is remarkably flat. Compare with a corpus of 
European folk songs (the Essen Folksong Collection), where there is 
a much higher frequency of note-onsets on stronger beats (positions 
1, 3, 5, and 7).    
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Now we distinguish stressed syllables (marked 1 or 2) and 
unstressed syllables (marked 0). 52.0% of syllables are unstressed, 
48.0% are stressed. (We exclude non-words, marked 3.)

We see the most stressed syllables on beats 1 and 5—the strongest 
(“half-note”) beats; second-most on beats 4 and 8, just before the 
half-note beats. 
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We think the high frequency of stressed syllables on beats 4 and 
8 reflects the phenomenon of anticipatory syncopation. In rock 
(and other popular genres), stressed syllables and other 
accented events often occur on a weak beat just before a very 
strong beat.

Anticipatory syncopation in rock has been widely discussed, 
but we believe this is the first quantitative evidence for it! 

7.000 53 0 0 I[1]
7.250 57 4 0 BELIEVE[1]
7.375 55 2 1 BELIEVE[2]
7.875 50 9 0 IN[1]
8.000 53 0 1 YESTERDAY[1]
8.250 57 4 0 YESTERDAY[2]
8.375 57 4 2 YESTERDAY[3]

anticipatory 
syncopations



I should mention one other related project, by another 
Eastman student, Adam Waller.

Adam (in his dissertation, 2016) did something similar to 
what we reported here, except for rap music. (We used his 
code for extracting the stress information from the CMU 
dictionary.)

Adam also found some evidence for anticipatory 
syncopation, but it was much less pronounced than what we 
found in rock.

For more detail, contact Adam (now at Apple Computer), 
awaller@esm.rochester.edu. 



Other questions we hope to look at with this data –

- The change in syncopation over time (increase? decrease?)

- The use of syncopation at different positions within the 
phrase – is it more prevalent near the end of a phrase?

- The correlation between stress and other kinds of musical 
accent, such as pitch accent (melodic peaks) and durational 
accent (long notes).



Others may also find this data useful to look at other 
questions about lyrics and textsetting in rock.

We plan to make the data publicly available soon, at the 
Rolling Stone corpus website, 
http://rockcorpus.midside.com/



Thank you for your attention!


