The distribution of prominent syllables on YouTube — A case study
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This study investigates the distribution of prominent syllables and their use throughout a YouTube
video. Prominent syllables stand out from the rest of an utterance, for example triggered by higher or
later pitch movements, higher acoustic energy, or longer sound duration [1]. One of the uses of
prominent syllables includes drawing in listeners’ attention by focusing specific parts of an utterance,
often those that the speaker deems important [2]. In particular, previous research on American English,
Dutch and German has shown that content words (i.e., words with generally more informational
importance) are more likely prominent, both in perception and production [1, 3], and this applies
specially to nouns and adjectives [4, 5]. Different intonation annotation systems like DIMA [6] assume
different levels of prominence, distinguishing no prominence, weak prominence (based on general
rhythmicality), strong prominence (based on distinct pitch movements), and emphatic prominence
(based on extreme pitch movements and segmental hyper-articulation).

Five minutes of speech material from a YouTube video are used as a case study with a male American
English speaker [7]. YouTubers tend to use a large number of strong or even emphatic prominences in
their speech [8], which was also noticed by popular media outlets [9].

Keeping this in mind, this study investigates how prominences of different prominence levels are
distributed in a video. It is expected that there are higher prominence levels occurring more frequently
towards the beginning of the video as a means for expressive speech to draw in an audience, but the
topic of each section is also considered. Content words like adjectives and nouns are predicted to receive
more prominences and at higher salience levels, as previous research suggests [1, 3, 4, 5].

The first five minutes of the chosen video [7] were annotated following the DIMA system [6]. The
material was classified into larger sections of cohesive content as the video progresses. The words were
classified as different parts of speech using the CLAWS web tagger [10], manually corrected and sorted
into more general groups (adjectives, adverbs, determiners, nouns including proper names, prepositions,
pronouns, verbs in all forms). Syllables at phrase-final boundaries were excluded to avoid effects of
phrase-final lengthening. The analysis was carried out in R [11].

Overall, there are more non-prominent than prominent syllables, and always more non-weak than
weak prominent syllables. The majority of prominent syllables in the first 90 seconds of the video is
strongly or emphatically prominent (see Figure 1). The frequency of different prominence levels varies
more depending on topic than video progress. A topic cluster analysis revealed a relationship between
topic and the type and frequency of prominences. The topic clusters in Figure 2 are based on the
frequency of the different prominence levels, normalized by total syllables per topic. The two clusters
on the left have in common that more of the prominent syllables in these sections are strong or emphatic
compared to other sections. They differ in that the cluster on the left of the two (T09, T04, TO7) has
more emphatic prominences than the other. The cluster on the right of Figure 2 has higher ratios of
prominent (compared to non-prominent) syllables than other topics. This cluster also has a higher
number of emphatic accents, which is a similarity to TO6 (which otherwise has few strong prominences).
The middle cluster seems only loosely connected by frequency of prominent syllables and content.

The analysis of part of speech suggests a relationship with prominence type/frequency. Figure 3
shows that adjectives receive the highest proportion emphatic prominences. Additionally, adjectives,
nouns, pronouns, and verbs — i.e., the content words included in the sample — seem to have the lowest
frequency of weak prominences. That is in line with expectations and previous research [1, 3, 4, 5]. The
high proportion of emphatic prominences in adjectives likely occurs because more adjectives have
prominent rather than non-prominent syllables compared to other parts of speech like nouns and verbs.

The high number of both emphatic and strong prominences is in line with prior work and may be
related to speech-to-text systems used for automatic generation of closed captions which in turn get fed
into search engines as search terms in YouTube. It is reasonable to assume that stronger prominences,
especially those that may also include segmental hyper-articulation, may be easier to understand also
for systems which in turn could increase the probability of video recommendations [12]. Further analysis
could check if there are higher prominence levels used when the lexical fields of the words match the
topic of the vlog, as that might suggest a conscious choice to help recommendations.
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Figure 1: Proportions of syllables of different prominence levels occurring in different topic sections within the first 5 minutes
of MF’s video. The beginning of the video is depicted at the top of the figure.
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Figure 2: Cluster dendrogram of the different topic clusters based on the frequency of prominences of all four levels normalized
by the total number of syllables per topic section.
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Figure 3: A) Frequency of different prominence levels (including not prominent) per part of speech. B) Proportions of
prominent syllables of different prominence levels occurring for different parts of speech in the sample. (ADJ = adjective, ADV
= adverb, DET = determiner, NN = noun including proper names, PREP = preposition, PRO = pronoun, VERB = verb)
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