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ABSTRACT

The literature on human collective memory proposes that memory decays through two u(t) — N €_<p+"">t Next, for cultural pieces we have the standardized popularity of G) Songs based on spotify's
mechanisms, one involving communicative memory--the memory sustained by oral popularity index (y-axis) as a function of the date the song first appeared in the Billboard
communication--and another involving cultural memory--the memory sustained by the Nr _ gt —(p+r)t ranking (x-axis). H) Songs based on Last.fm's play counts (y-axis) as a function of the date the
physical recording of information. Yet, there is no statistical evidence supporting the decay of U(t) — (6 € ) song first appeared in the Billboard ranking (x-axis). I) Movies based on YouTube's view counts
collective memory through these two mechanisms, or exploring the universality of the decay p+1r—gq (y-axis) as a function of the date the movie was released (x-axis). J) Tennis players based on
function. Here, we use time series data on papers and patents’ citations, and on the popularity N —(p+r)t ot Wikipedia's page views (y-axis) as a function of the date that the tennis player was included in
of songs, movies, and biographies, to test the hypotheses that the decay of human collective S (t) — [(p —q )6 P +re 1 } (1) the Top 600 International males singles tennis player (x-axis). K) Olympic medalist based on
memory involves the decay of communicative and cultural memory, and that the decay p+r—gq Wikipedia's page views (y-axis) as a function of the date of the middle of the career of the
function is universal. We derive a mathematical model from first principles by formalizing 1 Olympic medalist. L) Basketball players based on Wikipedia's page views (y-axis) as a function of
these two mechanisms and we compare the bi-exponential function, predicted by this model, t. = log (p T T) (p - Q) ) the date that the Basketball player starts his career (x-axis). Red lines show our bi-exponential
with other decay functions proposed in the literature. Our results support the hypotheses that P+r—q rq model fit, whereas the dashed lines and dotted lines show a log-normal decay and a exponential
the decay of human collective memory involves the combined decay of communicative and decay. Error bars represent standard errors.

cultural memory, and that the decay function is universal across multiple cultural domains.
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The universal decay of collective memory. Average number of new citations received by All
papers published in A) Physical Review B in 1980, B) Physical Review D in 1980, C) Physical
Review Letters in 1990, D) Physical Review L in 1980, E) All Mechanical patents granted in
1990, and F) All Chemical patents granted in 1985.

memory v. Both communicate and cultural memory decay with their own respective decay
rates p and q. B) The bi-exponential model (Eq. 1) for various parameters p, g, and r, can
account for a wide range of decays. C) Comparison between the bi-exponential model (in red),
and the exponential and log-normal models in log-log scale.

be readily interpretable.

Our results empirically validate the concepts of communicative and cultural memory and show
that the decay of collective memory is universal across a variety of domains.




