








enter a regime marked by slower forgetting:
Collective memory has both a short-term and a
long-term component.

But there have been changes. The amplitude
of the plots is rising every year: Precise dates are
increasingly common. There is also a greater fo-
cus on the present. For instance, “1880” declined
to half its peak value in 1912, a lag of 32 years. In

contrast, “1973” declined to half its peak by
1983, a lag of only 10 years. We are forgetting
our past faster with each passing year (Fig. 3A).

We were curious whether our increasing
tendency to forget the old was accompanied by
more rapid assimilation of the new (21). We di-
vided a list of 147 inventions into time-resolved
cohorts based on the 40-year interval in which

they were first invented (1800–1840, 1840–1880,
and 1880–1920) (7). We tracked the frequency
of each invention in the nth year after it was
invented as compared to its maximum value and
plotted the median of these rescaled trajectories
for each cohort.

The inventions from the earliest cohort
(1800–1840) took over 66 years from invention
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Fig. 3. Cultural turnover is accelerating. (A) We forget: frequency of “1883”
(blue), “1910” (green), and “1950” (red). Inset: We forget faster. The half-life
of the curves (gray dots) is getting shorter (gray line: moving average). (B) Cultural
adoption is quicker. Median trajectory for three cohorts of inventions from three
different time periods (1800–1840, blue; 1840–1880, green; 1880–1920,
red). Inset: The telephone (green; date of invention, green arrow) and radio
(blue; date of invention, blue arrow). (C) Fame of various personalities born
between 1920 and 1930. (D) Frequency of the 50 most famous people born in

1871 (gray lines; median, thick dark gray line). Five examples are highlighted.
(E) The median trajectory of the 1865 cohort is characterized by four
parameters: (i) initial age of celebrity (34 years old, tick mark); (ii) doubling
time of the subsequent rise to fame (4 years, blue line); (iii) age of peak celebrity
(70 years after birth, tick mark), and (iv) half-life of the post-peak forgetting
phase (73 years, red line). Inset: The doubling time and half-life over time.
(F) The median trajectory of the 25 most famous personalities born between
1800 and 1920 in various careers.
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to widespread impact (frequency >25% of peak).
Since then, the cultural adoption of technology has
become more rapid. The 1840–1880 invention
cohort was widely adopted within 50 years; the
1880–1920 cohort within 27 (Fig. 3B and fig. S7).

“In the future, everyone will be famous for
7.5minutes” –Whatshisname. People, too, rise to
prominence, only to be forgotten (22). Fame can be
tracked by measuring the frequency of a person’s
name (Fig. 3C). We compared the rise to fame of
the most famous people of different eras. We took
all 740,000 people with entries in Wikipedia,
removed cases where several famous individuals
share a name, and sorted the rest by birth date and
frequency (23). For every year from 1800 to 1950,
we constructed a cohort consisting of the 50 most

famous people born in that year. For example, the
1882 cohort includes “Virginia Woolf” and “Felix
Frankfurter”; the 1946 cohort includes “Bill
Clinton” and “Steven Spielberg”. We plotted the
median frequency for the names in each cohort
over time (Fig. 3,D andE). The resulting trajectories
were all similar. Each cohort had a pre-celebrity
period (median frequency <10−9), followed by a
rapid rise to prominence, a peak, and a slow de-
cline.We therefore characterized each cohort using
four parameters: (i) the age of initial celebrity, (ii)
the doubling time of the initial rise, (iii) the age of
peak celebrity, and (iv) the half-life of the decline
(Fig. 3E). The age of peak celebrity has been con-
sistent over time: about 75 years after birth. But
the other parameters have been changing (fig. S8).

Fame comes sooner and rises faster. Between the
early 19th century and the mid-20th century, the
age of initial celebrity declined from 43 to 29
years, and the doubling time fell from 8.1 to 3.3
years. As a result, the most famous people alive
today are more famous—in books—than their
predecessors. Yet this fame is increasingly short-
lived: The post-peak half-life dropped from 120
to 71 years during the 19th century.

We repeated this analysis with all 42,358
people in the databases of the Encyclopaedia
Britannica (24), which reflect a process of expert
curation that began in 1768. The results were
similar (7) (fig. S9). Thus, people are getting more
famous than ever before but are being forgotten
more rapidly than ever.

Fig. 4. Culturomics can be used to
detect censorship. (A) Usage frequen-
cy of “Marc Chagall” in German (red)
as compared to English (blue). (B)
Suppression of Leon Trotsky (blue),
Grigory Zinoviev (green), and Lev
Kamenev (red) in Russian texts,
with noteworthy events indicated:
Trotsky’s assassination (blue arrow),
Zinoviev and Kamenev executed
(red arrow), the Great Purge (red
highlight), and perestroika (gray ar-
row). (C) The 1976 and 1989 Tianan-
men Square incidents both led to
elevated discussion in English texts
(scale shown on the right). Response
to the 1989 incident is largely ab-
sent inChinese texts (blue, scale shown
on the left), suggesting government
censorship. (D) While the Holly-
wood Ten were blacklisted (red
highlight) from U.S. movie studios,
their fame declined (median: thick
gray line). None of them were cred-
ited in a film until 1960’s (aptly
named) Exodus. (E) Artists and writ-
ers in various disciplines were sup-
pressed by the Nazi regime (red
highlight). In contrast, theNazis them-
selves (thick red line) exhibited a
strong fame peak during the war
years. (F) Distribution of suppres-
sion indices for both English (blue)
andGerman (red) for the period from
1933–1945. Three victims of Nazi
suppression are highlighted at left
(red arrows). Inset: Calculation of
the suppression index for “Henri
Matisse”.
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Occupational choices affect the rise to fame.
We focused on the 25most famous individuals born
between 1800 and 1920 in seven occupations (ac-
tors, artists, writers, politicians, biologists, phys-
icists, and mathematicians), examining how their
famegrewas a function of age (Fig. 3F and fig. S10).

Actors tend to become famous earliest, at
around 30. But the fame of the actors we studied,
whose ascent preceded the spread of television,
rises slowly thereafter. (Their fame peaked at a
frequency of 2 × 10−7.) The writers became fa-
mous about a decade after the actors, but rose for
longer and to a much higher peak (8 × 10−7).
Politicians did not become famous until their 50s,
when, upon being elected president of the United
States (in 11 of 25 cases; 9 more were heads of
other states), they rapidly rose to become the
most famous of the groups (1 × 10−6).

Science is a poor route to fame. Physicists and
biologists eventually reached a similar level of
fame as actors (1 × 10−7), but it took them far
longer. Alas, even at their peak, mathematicians
tend not to be appreciated by the public (2 × 10−8).

Detecting censorship and suppression. Sup-
pression of a person or an idea leaves quantifiable
fingerprints (25). For instance, Nazi censorship of
the Jewish artist Marc Chagall is evident by
comparing the frequency of “Marc Chagall” in
English and in German books (Fig. 4A). In both
languages, there is a rapid ascent starting in the
late 1910s (when Chagall was in his early 30s). In
English, the ascent continues. But in German, the
artist’s popularity decreases, reaching a nadir from
1936 to 1944, when his full name appears only
once. (In contrast, from 1946 to 1954, “Marc
Chagall” appears nearly 100 times in the German

corpus.) Such examples are found in many coun-
tries, includingRussia (Trotsky), China (Tiananmen
Square), and theUnited States (theHollywoodTen,
blacklisted in 1947) (Fig. 4, B to D, and fig. S11).

We probed the impact of censorship on a
person’s cultural influence in Nazi Germany. Led
by such figures as the librarianWolfgangHermann,
the Nazis created lists of authors and artists whose
“undesirable”, “degenerate” work was banned
from libraries and museums and publicly burned
(26–28). We plotted median usage in German for
five such lists: artists (100 names) and writers of
literature (147), politics (117), history (53), and
philosophy (35) (Fig. 4E and fig. S12). We also
included a collection of Nazi party members [547
names (7)]. The five suppressed groups exhibited
a decline. This decline was modest for writers of
history (9%) and literature (27%), but pronounced
in politics (60%), philosophy (76%), and art
(56%). The only group whose signal increased
during the Third Reich was the Nazi party mem-
bers [a 500% increase (7)].

Given such strong signals, we tested whether
one could identify victims of Nazi repression de
novo.We computed a “suppression index” (s) for
each person by dividing their frequency from
1933 to 1945 by themean frequency in 1925–1933
and in 1955–1965 (Fig. 4F, inset). In English, the
distribution of suppression indices is tightly cen-
tered around unity. Fewer than 1% of individuals
lie at the extremes (s < 1/5 or s > 5).

In German, the distribution is much wider, and
skewed to the left: Suppression in Nazi Germany
was not the exception, but the rule (Fig. 4F). At the
far left, 9.8% of individuals showed strong
suppression (s < 1/5). This population is highly
enriched in documented victims of repression,
such as Pablo Picasso (s = 0.12), the Bauhaus
architect Walter Gropius (s = 0.16), and Hermann
Maas (s < 0.01), an influential Protestant minister
who helped many Jews flee (7). (Maas was later
recognized by Israel’s Yad Vashem as one of the
“Righteous Among the Nations.”) At the other
extreme, 1.5% of the population exhibited a dra-
matic rise (s > 5). This subpopulation is highly
enriched in Nazis andNazi-supporters, who bene-
fited immensely from government propaganda (7).

These results provide a strategy for rapidly
identifying likely victims of censorship from a
large pool of possibilities, and highlight how cul-
turomic methods might complement existing his-
torical approaches.

Culturomics. Culturomics is the application
of high-throughput data collection and analysis to
the study of human culture. Books are a begin-
ning, but we must also incorporate newspapers
(29), manuscripts (30), maps (31), artwork (32),
and a myriad of other human creations (33, 34).
Of course, many voices—already lost to time—
lie forever beyond our reach.

Culturomic results are a new type of evidence
in the humanities. As with fossils of ancient crea-
tures, the challenge of culturomics lies in the in-
terpretation of this evidence. Considerations of
space restrict us to the briefest of surveys: a

A B

C D

E F

G H

Fig. 5. Culturomics provides quantitative evidence for scholars in many fields. (A) Historical epi-
demiology: “influenza” is shown in blue; the Russian, Spanish, and Asian flu epidemics are highlighted.
(B) History of the Civil War. (C) Comparative history. (D) Gender studies. (E and F) History of science. (G)
Historical gastronomy. (H) History of religion: “God”.
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handful of trajectories and our initial interpreta-
tions. Many more fossils (Fig. 5 and fig. S13),
with shapes no less intriguing, beckon:

(i) Peaks in “influenza” correspond with
dates of known pandemics, suggesting the value
of culturomic methods for historical epidemiol-
ogy (35) (Fig. 5A and fig. S14).

(ii) Trajectories for “the North”, “the South”,
and finally “the enemy” reflect how polarization
of the states preceded the descent into the Civil
War (Fig. 5B).

(iii) In the battle of the sexes, the “women”
are gaining ground on the “men” (Fig. 5C).

(iv) “féminisme” made early inroads in
France, but the United States proved to be a more
fertile environment in the long run (Fig. 5D).

(v) “Galileo”, “Darwin”, and “Einstein” may
be well-known scientists, but “Freud” is more
deeply ingrained in our collective subconscious
(Fig. 5E).

(vi) Interest in “evolution”was waning when
“DNA” came along (Fig. 5F).

(vii) The history of the American diet offers
many appetizing opportunities for future research;
themenu includes “steak”, “sausage”, “ice cream”,
“hamburger”, “pizza”, “pasta”, and “sushi”
(Fig. 5G).

(viii) “God” is not dead but needs a new
publicist (Fig. 5H).

These, together with the billions of other
trajectories that accompany them, will furnish a
great cache of bones from which to reconstruct
the skeleton of a new science.
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