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Abstract—The objectives of this paper are to point out the
different trends prevalent in the analysis and study of culture by
digital means, to define the concept of “cultural network”, and to
explain why this concept can help us to understand the past and
to solve social and economic issues facing our modern world.

of n-grams (in this case, meaning contiguous strings of n
characters that can be pulled from a digitized text) that, in
turn, are provided to researchers through the Google Ngram
project. The study of texts using n-grams constitutes an
approach to cultural granularity that is radically new and
disruptive for most researchers who typically use traditional
humanistic methodologies [3]. Granularity, size of
information, as well as time and linguistic extension are
combined in order to reach a scale that is unprecedented in our
approach to human history and culture.
The studies of Culturomics that focus on only one type of
cultural object go beyond just texts, although it is true that
textual research has quantitative prevalence [4]. Our lab’s
research team has focused its efforts on other cultural artifacts,
particularly paintings. In a recent article titled "A Quantitative
Approach to Beauty: Perceived Attractiveness of Human
Faces in World Painting," we carried out a study of the
evolution of beauty in the representation of human faces in
more than 120,000 paintings of different periods of art history
[5]. The main goal of this study was to determine whether a
single canon of beauty had prevailed between the 13th and
20th centuries or whether it had changed over time. With the
help of several measures (averageness, symmetry, and
orientation), this study proved that the representation of
human faces had not remained constant through history.
Similar studies focused on other types of objects [6] share
with Michel et al. a methodological combination by which
advanced computational techniques (such as the combination
of facial recognition and feature extraction with machine
learning) allow us to take a more precise and extensive look at
human history from the perspective that a specific cultural
object offers.
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I. CULTUROMICS: OBJECTS
The term "Culturomics" was officially coined in 2011,
with the publication of an article titled "Quantitative Analysis
of Culture Using Millions of Digitized Books” in the journal
Science [1]. The article defines “Culturomics” as “the
application of high-throughput data collection and analysis to
the study of human culture,” pointing out that though the
study focused solely on books, there is huge potential for
Culturomics techniques to be applied to all cultural products.
A team of researchers based at Harvard University created a
multilingual corpus of some 5 million digitized texts, which
were then subjected to computational analysis in an effort to
pinpoint linguistic and distributional patterns across different
subsections of the dataset. By undertaking such a task, the
researchers intended to demonstrate that there are many
unexplored opportunities to apply quantitative methods to the
analysis of cultural products and patterns.1
The main characteristics of Michel et al.’s work are the
study of text found in books, the fact that their applications of
Culturomics techniques are focused on the past, and the lack
of social contextualization provided by the study, at least in
terms of the idea of the social network. With respect to the
first element, the study of texts, the authors focus on the study

II. CREATORS AND NOTABLE PEOPLE
1

Other articles using the term and methodology since this was published
include: Kalev Leetaru’s “Culturomics 2.0: Forecasting Large-Scale Human
Behavior Using Global News Media Tone in Time and Space,” Gao et al.’s
“Culturomics Meets Random Fractal Theory: Insights into Long-Range
Correlations of Social and Natural Phenomena over the Past Two Centuries,”
and Klaas Willems’ “‘Culturomics’ and the Representation of the Language
of the Third Reich in Digitized German Books.”
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Our fascination with human culture stems from the
combination of sheer admiration for creations of the human
spirit -Beethoven’s 9th Symphony, Cervantes’ Don Quixote, or
Hokusai’s The Great Wave- and for the geniuses that made
them; those who occupy a special position in humankind
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thanks to their creativity and ability to capture the essence of
humanity.
Yu et al., for example, approach the study of the geniuses
of human culture production from a thoroughly contemporary
perspective [8]. For them, the concept of impact across
linguistic and cultural boundaries is the most important one. In
order to quantify that impact, they have tried to determine who
are the most relevant figures of human history -a domain that
until recently was mainly localized, since it was usually only
studied within a specific linguistic or political boundarymeasuring what figures are more recognized across these
boundaries.
With the creation of their “Pantheon” dataset, Yu et al.
made use of quantitative methods and manual curation in
order to link several different metrics within the world of
cultural production. In order to do so, the researchers created a
classification system wherein individuals are organized based
on their contributions to the world of culture. The project’s
data was drawn from Freebase and Wikipedia, including all
277 language editions of the online encyclopedia, before being
grouped based on “time periods, cultural domains, and
geographies.”
The researchers also introduce a new metric in the paper,
the Historical Popularity Index, which determines the
importance of one’s contribution to culture based on
pageviews and the age of the individual in question within the
dataset. This ranking system can also be configured to reflect
individuals’ significance within a certain time period, cultural
domain, or geographic area.
Schich et al. also focus on individuals in order to develop a
data-driven macroscopic perspective, trying to bring two
observation scales together so that they are unified under one
unique framework, which they call the "network Framework
of cultural history” [9]. What is truly special about this
framework is not the individuals that are found in the corpus
(all of whom are artists or other notable individuals), but the
irregularities that are observed in the behavior of these
individuals when confronted with the statistical regularities
that are found in the dataset.
The authors focus fundamentally on the dates and places of
birth and death, as well as the concept of migration in order to
analyze a group of notable individuals of the last 2,000 years
who moved within Europe and between Europe and North
America. Their analysis is extremely important, because it is
the first time calculations on how far in average creators
moved from their birth places, have been made on such a
global scale, and because it is an indicator that helps us
understand how human culture is transmitted.
Distance and the studies that show remains of human
culture in places that are far from where they were initially
produced [10], suggest that although the mobility of notable
individuals is important in terms of concentration of talent,
there are other considerations that had not been taken into
account until this moment: It is not notable individuals who
contribute the most to dispersion in the geographic reach of
culture and ideas. Rather, we need to identify other types of
human groups and demographic cross-sections (the weak links

of cultural networks) whose role in the dispersion, recreation,
and adaptation of ideas across cultural ecosystems allow us to
better understand these phenomena.
III. CULTURAL NETWORKS
A specific strand of digital research into human culture
focuses on the study of particular cultural objects -texts,
books, artistic objects, or music- with an emphasis on topics
that are related to textuality and language. Another strand
focuses on human beings who created these artifacts. It is
crucial that the study of objects and people be connected in a
way that ensures this emerging body of research is relevant
beyond the academic domain of digital humanities. Likewise,
researchers must be able to exploit all of its scientific, political
and economic potential to understand different questions
regarding the past and the present of cultural evolution,
migrations, world flow of ideas, and collective behaviors
around social media [11].
With this purpose in mind, we propose the concept of
"cultural networks". A cultural network is a multimodal
network in which at least two types of the nodes represent
"persons" and "objects", where the links between nodes are
semantically loaded with information that is contextually
relevant to the domain of research. A cultural network is an
abstract construction that connects creators with their own
objects, and these objects with other human beings that have
come into contact with them by means of proximity, reading,
contact, influence, reception, or whichever link is necessary to
understand the human context that the network is
reconstructing -the past- discovered -the present, or
anticipating -the (near) future.
A cultural network differs from a social network (at least
in the way they are most often thought of) in that the latter is
composed of nodes directly linked by edges that represent
sociologically relevant connections between human beings. A
cultural network is more complex in that the human
relationships it contains are mediated by objects and
phenomena that are considered cultural in a given group or
community. This means that while the minimum distance
between two human beings in a social network is equal to one
–“John” ‘is the father of’ “Mary”–, the minimum distance
between two human beings in a cultural network is always two
links and one node –“Picasso” ‘was influenced by’ “The
Family of Philip IV” ‘painted by’ “Velazquez”. In many
cases, distances may be much longer and relationships much
more complex within cultural history. Such inherent
complexity in cultural networks is an integral part of their
value to humanity. These cultural networks also help us to
better understand the trajectories by which creators have
historically sought out inspiration in a varied ensemble of both
contemporary or previous creations and artists. Finally, it
constitutes one of the nuclei of human cultural transmission
beyond the aesthetic domain.
The publishing network of literary works in Spanish in the
17 century, known as the Spanish Golden Age, is an example
of cultural network. This specific network may be constructed
from a very specific cultural object: the “preliminary”
th
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documents that preceded a literary text in all the literary
publications (novels, poetry collections, and theatre plays) of
the time. Such information allows us to understand the
patterns of publication and network of people, places, and
institutions involved in the production of Spanish Golden Age
literature [12]. In the bibliographical research, we have
identified paratextual information such as approval, letter,
dedication, errata, poems, privilege, license, and tax. Most of
these documents are signed and dated by, at least, one
religious or government official. They also include date and
place of emission and the institutional affiliation of
signatories. Letters, dedications, and poems are typically
directed to noblemen, members of the clergy and courtiers,
and are signed by their respective author. By reconstructing
this publishing network we are able to explain, for example,
how the immense production of Lope de Vega as compared to
other authors of his time is connected to the wide network of
contacts that he had an all levels of the publishing enterprise.
We have also detected the role of publishers’ widows in
maintaining their business in the family and guaranteeing the
continuous publication of certain classic authors throughout
generations.
The methodology for the study of cultural networks is built
on three main pillars. The first one is the detailed knowledge
of the context in which any cultural connections under study
take place. This is highly dependent on domain specialists,
and must be considered on a case-by-case basis. Thanks to this
expertise and specialization, objects and people may be
correctly described, as can the relationships between them.
Specific research questions are asked and the horizon of
meaning that legitimizes research is created.
In order to streamline this phase of the method, we work
with a flexible data schema that lets the researcher design,
collaborate, clone, export and modify the data schema as
many times as needed, even after having populated the
database [13]. Being able to evolve the data schema is a
requisite for the accurate mapping of the domain, both at the
level of modes and properties and of multiple semantic
relations among the nodes. For instance, in the abovementioned Preliminaries network, certain female historical
figures play multiple roles, as they are first the wives of
preeminent publishers while becoming owners and managers
of the family business once they become widows. A flexible
data schema reflects both types of roles and relations and
opens up different ways to traverse the database to find new
patterns.
The second pillar is the consolidation and curation of all
the aforementioned cultural information in graph databases
(i.e. databases designed to store information in the shape of
nodes and relationships), which allow easy semantic
annotation of the relationships between objects, authors, or
any other cultural entity that is described as a node therein.
After several years of work with complex systems and cultural
analytics, we decided to build SylvaDB, our own graph
database management system with the following minimum
features: i) no tables, only nodes and relations; ii) arbitrary
number of attributes on objects and relationships; iii) ability to

perform complex queries in an intuitive manner; iv)
interactive graphic visualization of the content, and v)
connection to external tools for visualization and analysis.
These databases have the added advantage that they
multiply the semantic possibilities described in the semantic

Fig. 1. Data schema of the Preliminaries cultural network modeled
in SylvaDB.com

Fig. 2. Temporal and media evolution of Orsai

reference frameworks for the resource description (RTF) and
integrate in a natural manner the structure of semantic triples.
The properties of the cultural entities of the databases can also
be stored as properties of the nodes or properties of the
relationships, depending on the purpose and the context that
the researcher determines. This second element of the
methodology belongs to the arsenal of tools in use by digital
humanists and it is extremely useful for cultural and social
analytics.
In our study of Orsai, an Argentine-Spanish editorial
project that produced a literary magazine for three years
starting in 2010 we used different visualizations to track the
evolution of the project from a printed magazine to a
transmedia initiative that got a huge following in most
Spanish-speaking countries in the world. The database design
allowed us to integrate the actual readers, with their names
and interactions, into the analysis and to track how their
reading marks influenced the direction of the project’s
narrative over time. We realized that the readers’ interests as
reflected in the entries published in the blog and web version
of the magazine focused on the mythology and the community
formation experience of the project rather than on the content
of the articles.
The third pillar of the method is the most abstract one.
This one is devoted to the mathematical research into the
concept of networks. Theorizing about the mathematical
concept of networks explores different questions regarding
complexity and computability –traversals, hypernodes, fusion
of networks–, with a domain that stretches well beyond
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cultural networks. In terms of research that may be applied to
both computer science and disciplines that make extensive use
of the network as a conceptual tool -neuroscience, genomics,
culturomics- they depend on the progress on this research to
be able to better analyze large networks. Even more
importantly for cultural networks, the next frontiers lies on our
ability to integrate and study groups of networks that were
initially conceived separately due to the different nature of the
entities studied, but that need to be integrated for higher-level
research questions to be answered. An example of this type of
supercomplex network is the cultural network that integrates
all the cultural networks of a specific historical period, that is,
of books, art, music, commerce, etc. in order to have a general
but precise perspective of cultural production in that given
historical time and place.

we are all connected to. They link us to the past in mysterious
ways, but also offer us the opportunity to predict our future.
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