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A bit of Culturomics 

Quantitative Analysis of Culture Using Millions of Digitized Books, 
Jean-Baptiste Michel et al., Science 331, 176-182 (2010) 

•  Corpus of digitized texts containing about 4% of GoogleBooks. 

•  Culturomics: application of data collection and analysis 
techniques to the study of human culture 

 

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
fame grewas 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
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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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“God is not dead but needs a new publicist”  

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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“Close” and “distant” reading 

Graphs, Maps, Trees: Abstract Models for a Literary 
History, Franco Moretti, 2007, Verso, London. 

•  Mode of analysis called distant reading (vs. close 
reading), where thousands of books are automatically 
scanned and analyzed in an attempt to understand long-
term and large-scale trends  

•  Empirical data are the key to better knowledge of 
literature because they are “independent from 
interpretation” 

 



The ALCIDE project 

Analysis of Language and Content In a Digital Environment:  
•  A digital history project: “capacity, accessibility, flexibility, 

diversity, manipulability, interactivity and 
hypertextuality” (Cohen and Rosenzweig, 2005). 

•  First collaboration between ICT center and Italian-German 
Historical Institute at FBK 

•  Goal: develop an online platform to perform temporal, 
geographical, linguistic and semantic analysis of historical 
documents  

•  Tailor state-of-the-art tools for Natural Language Processing 
to the requirements of researchers in contemporary history 

 



ALCIDE Project: Requirements 

Requirements: 
•  Select the temporal span of the research on the fly 

•  Pass easily from distant to close reading 
•  The platform should not be bound to a specific historical 

period 
•  Reduce manual effort to the minimum 

•  Intuitive interface, quick system response, modularity 
•  Multilinguality 

•  Standard formats (XML for input files, HTML5 for 
visualization) 

 



ALCIDE Project: : First use case 

•  Complete collection of Alcide De 
Gasperi’s writings (1881 – 1954) 

•  Around 3.000 documents, 3.000.000 
tokens (~70.000 lemmas) 

•  Includes articles, speeches 
transcriptions, official documents, 
etc. 

 



ALCIDE: “Distant” reading 

1.  Documents distribution over time 
(metadata: year of publication) 

Documents list for the 
selected year 

Time bar to select period of interest 

Q: In which year did De Gasperi publish most?  



ALCIDE: “Distant” reading 

2. Documents distribution per place of publication 

Q: In which city were most documents published during World War I?   
 



ALCIDE: “Distant” reading 

2. Documents distribution per place of publication 

Q: In which city were most documents published after World War II?   
 



ALCIDE: “Distant” reading 

3. Lemmas & tokens distribution over time 
Pre-processing with PoS tagger and lemmatizer from TextPro 

Q: When did the issue of refugees become relevant for De Gasperi?  
 



ALCIDE: “Distant” reading 

3. Lemmas & tokens distribution over time 
Pre-processing with PoS tagger and lemmatizer from TextPro 

Q: When was “world war” first mentioned by De Gasperi?  
 



ALCIDE: “Distant” reading 

4. Search & visualization of key-concepts 

Key-concepts 
extracted at 
document level 
and then merged 

Key-concept suggestion Q: Which were the main topics dealt with by 
De Gasperi between 1914 and 1918?  



ALCIDE: “Distant” reading 

5. Search and visualization of persons’ names 

Q: Which person is most frequently 
mentioned by De Gasperi? 

 



ALCIDE: “Distant” reading 

6. Timeline personalization, visualization and comparison 

Q: What speeches did De Gasperi give during the Russian revolution? 
 



ALCIDE: “Close” reading 

7. Visualization at document level 

Key-concepts 

Polarity (positive 
or negative) at 
document level 



ALCIDE: Tag manager for documents 
annotation 

8. Manual tagging of single or sets of documents 
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From paper to bits 

TextPro (Pianta 
et al, 2010) 



Outcome of system evaluation 

Focus group with expert users and evaluation based on 
System Usability Scale questionnaire: 

•  Some functionalities (Timeline, entities linked to 
Wikipedia) should be part of a learners’ view 

•  Revise frequency normalization criteria 
•  Relevance of key-concepts is too “subjective” 

•  An automatic analysis of semantic change would be 
useful, for instance looking at co-occurrences: which 
association measures? 

•  Polarity at concept level would be more useful than at 
document level 

 



Polarity annotation: a feasible task? 

•  How difficult is it to annotate polarity at concept level 
on historical data? 

•  Manual annotation of “trade union” e “trade unionism”, 525 
sentences 

•  Annotation performed using the CrowdFlower platform 
•  5 judgements for each occurrence, 4 possible labels: positive, 

negative, neutral, don’t know. 

•  Gold standard of 60 sentences annotated in-house by two 
interns 

•  Compare crowdsourced annotation with gold standard and 
with automatic polarity labelling via SentiWordNet/
WordNetAffect 

 



Polarity annotation: a feasible task? 

 
 

 

 
 

 

 

 
Accuracy w.r.t. gold data 

Low agreement between annotators, both in-house and 
via crowdsourcing 
 

 
 

Crowdsourcing SentiWNW/
WNAffect 

Total 68.30% 43% 
Negative 55.50% 22% 
Positive 80% 31% 
Neutral 46.60% 86% 

Don’t know 0 n.a. 



A.L.C.I.D.E. project: Next steps 

•  Extend the system with the functionalities 
highlighted during the experts’ evaluation 

•  Tag the corpus to distinguish between transcriptions 
of speeches, official documents, propaganda 
writings, etc.: how do vocabulary, discourse 
structure, style, readability change? 

•  Add other corpora, also in English 
•  Use the platform to discover something relevant to 

history scholars! 
 
 



 

Conclusions 

•  Many lessons learnt in the first project months: 
•  A platform like A.L.C.I.D.E. can be effectively used only 

if “digital” and “humanities” collaborate from the very 
beginning, must be a two-way communication 

•  NLP technology must be re-thought: make processes 
more intuitive, include users in the loop, importance of 
visualization/interfaces 

•  We are not just technology providers! 
 

•  Many challenges ahead: 
•  New project involving MART and MUSEION for 

exploration platform of verbo-visual art: recommend 
artworks based on similarity? Crowdsourcing text 
transcription? How to encode the graphical 
component?  

•  Horizon 2020 
     THANK YOU! 


