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ABSTRACT

In the era of social media, every day billions of individuals produce content in socio-technical systems resulting in a deluge of
information. However, human attention is a limited resource and it is increasingly challenging to consume the most suitable
content for one’s interests. In fact, the complex interplay between individual and social activities in social systems overwhelmed
by information results in bursty activity of collective attention which are still poorly understood. Here, we tackle this challenge by
analyzing the online activity of millions of users in a popular microblogging platform during exceptional events, from NBA Finals
to the elections of Pope Francis and the discovery of gravitational waves. We observe extreme fluctuations in collective attention
that we are able to characterize and explain by considering the co-occurrence of two fundamental factors: the heterogeneity of
social interactions and the preferential attention towards influential users. Our findings demonstrate how combining simple
mechanisms provides a route towards complex social phenomena.
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Supplementary Figure 1. Density of social bursts. Fraction of bursty activity due to specific actions (T = tweet, RT =
Retweet, RE = Reply) and their combinations during 9 exceptional events (see Main Text for an overview of the data sets).
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Supplementary Figure 2. Duration of social bursts. Distribution of bursts’ duration due to specific actions (T = tweet,
RT = Retweet, RE = Reply) and their combinations measured from all the exceptional events considered in this study (see Main

Text for an overview of the data sets).
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Boston bombing (P2)
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Supplementary Figure 3. Correlated activity during collective attention. From top to bottom: i) volume per minute of
non-social (orange) and social activities (light blue for retweets, dark green for replies); ii) cross-correlation, color coded, as a

function of temporal delay (y axis) and natural time (x axis) between different activities.
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Gravitational Waves (on peak)
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Supplementary Figure 4. Correlated activity during collective attention. From top to bottom: i) volume per minute of
non-social (orange) and social activities (light blue for retweets, dark green for replies); ii) cross-correlation, color coded, as a
function of temporal delay (y axis) and natural time (x axis) between different activities.
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UCL Final 2016
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Supplementary Figure 5. Correlated activity during collective attention. From top to bottom: i) volume per minute of
non-social (orange) and social activities (light blue for retweets, dark green for replies); ii) cross-correlation, color coded, as a

function of temporal delay (y axis) and natural time (x axis) between different activities.
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Pope (baseline)
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Supplementary Figure 6. Correlated activity during collective attention. From top to bottom: i) volume per minute of
non-social (orange) and social activities (light blue for retweets, dark green for replies); ii) cross-correlation, color coded, as a

function of temporal delay (y axis) and natural time (x axis) between different activities.
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Sanremo (P3)
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Supplementary Figure 7. Correlated activity during collective attention. From top to bottom: i) volume per minute of
non-social (orange) and social activities (light blue for retweets, dark green for replies); ii) cross-correlation, color coded, as a
function of temporal delay (y axis) and natural time (x axis) between different activities.
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