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ABSTRACT

This article briefly summarizes primary publications that use Google
Books Ngram (GBN) to study societal change. GBN is the most exten-
sive tagged diachronic corpus available. Trends in societal evolution
can be studied using year-by-year word frequency statistics. The de-
velopment of individualism, changes in emotions and happiness, so-
cial psychology, and some other topics are among those examined in
this article as research areas that have attracted the most interest.
This paper discusses the specific findings and the research methodol-
ogy, particularly its limitations. There are some examples of how GBN
can be used to test existing scientific theories. New, unexpected, and
scientifically significant findings are possible with GBN that would
not be possible with other approaches.

Keywords: social evolution, language changes, digital humanities,
corpora, Google Books Ngram.

INTRODUCTION

Extra-large diachronic text corpora have recently become a popular
research tool, offering new information on the development of society
and social change. This discussion focuses primarily on Google
Books, a fundamental resource created by Google. It was created by
continuously scanning books from the world's largest libraries and
contains 30 million digitized books. Based on this, Google Books
Ngram (https://books.google.com/ngrams/), a publicly-accessible cor-
pus of n-long word strings (n < 6) in texts, was developed in 2009. It
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includes subcorpora for English (separately British and American dia-
lects and a fiction corpus), German, French, Russian, Spanish, Italian,
Hebrew, and Chinese. The corpus is constantly growing, and there are
currently three versions: 2009, 2012, and 2019. Data quality and quan-
tity differ between the versions, and the character recognition system
and metadata have been improved. The parameters of the third version
are as follows. The English subcorpus has more than 2,000 billion
words (or tokens), while the Russian subcorpus has 90 billion, which
is 60 times more than the Russian National Corpus. The corpus is dia-
chronic and covers the years 1470 to 2019. The dependency grammar
in the corpus allows for part-of-speech tagging and syntactic tagging.
It is the world's largest tagged diachronic corpus; hence, it qualifies as
both Big Data and Long Data. Since the corpus is free to download,
researchers can perform any data transformations. There is a useful
feature that shows a clear graphical representation of n-gram frequen-
cies for each year.

Thousands of studies have used the corpus in its almost 14 years of
existence. The Google Academy system has more than 5,000 publica-
tions that mention GBN. GBN was first described in (Michel et al.
2011), which has since been referenced more than 2,500 times and is
considered a seminal work in the field. It postulates that ‘the most ro-
bust historical trends are associated with frequent n-grams.” The second
version of GBN is described in detail in (Lin et al. 2012). The main dif-
ference between the first and second versions is the addition of syntactic
tags. A Russian translation of the monograph is also available (Aiden
and Michel 2016). The Culturomics Lab (http://www.culturomics.org/)
was founded at Harvard with the mission of ‘the quantitative study of
human culture across societies and across centuries.” Book texts cap-
ture the social climate at a given time, and textual analysis provides
insights into social dynamics that are not available through other
methods, such as archeological research, sociological surveys, or psy-
chological tests. This article aims to provide a concise overview of
GBN-based sociological research.

THE DIGITAL FOOTPRINT OF SOCIAL CHANGE

GBN research has been carried out in many different areas, but the
most important ones are the following: the development of individual-
ism; cultural change; gender studies; the dynamics of emotion and the
sense of happiness; the economy and the functional systems of socie-
ty; and social psychology. However, the boundaries drawn here are
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largely arbitrary. All the research is interdisciplinary and uses com-
puter technologies to combine sociology, psychology, and linguistics.
Let us describe the main results obtained.

Collectivism vs Individualism

This is perhaps the area of research that has received the most atten-
tion. Greenfield's (2009) Theory of Social Change and Human Devel-
opment discusses the shift from collectivism to individualism in psy-
chology due to socio-demographic factors like urbanization and the
spread of education. Individualism, characterized by qualities like in-
dependence, personal preference, personal growth, and materialism, is
associated with the urban way of life. Collectivist characteristics such
as the connection of community members (Gemeinschaft), mutual
responsibilities, reverence for elders, and religiosity are typical of the
rural (patriarchal) lifestyles. GBN immediately caught the author's
attention and she used it to test her theory in (Greenfield 2013). The
following describes the general research methodology used in this and
more recent work. Sociological and lexical parameters are compared
in terms of how they change over time. Here is an example from the
publication mentioned above. The sociological indicator is the propor-
tion of urban residents (with urban communities considered to have a
population of more than 2,500). The lexical parameters used are words
indicating collectivism and individualism like ‘obliged” and ‘choose’.
The decline of the rural population and the use of the lexeme ‘obliged’
are clearly related.

In addition to notional lexemes, changes in the use of personal
pronouns were also taken into account. Individualism correlates with
an increased frequency of first-person singular pronouns and a de-
creased frequency of first-person plural pronouns. For instance, be-
tween 1960 and 2008, the frequency of I, me pronouns increased by
42 per cent, while the frequency of we, us pronouns decreased by
10 per cent in American English (Twenge, Campbell, and Gentile
2013). Some papers discuss similar studies for other GBN-supported
languages (Yu et al. 2016; Uz 2014; Hamamura and Xu 2015).
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Fig. 1. Changes in the US urban population and the frequency
of the lexemes ‘obliged’ and ‘choose’

Source: Greenfield (2013), Figures 1 and 2 (adapted for black and white
printing)

Later, similar studies with more words and sociological parame-
ters (number of divorces, availability of higher education, efc.) were
conducted for Chinese (Zeng and Greenfield 2015), Japanese (Ogihara
2017), Russian (Velichkovsky et al. 2019; Skrebyte, Garnett, and
Kendal 2016), German (Younes and Reips 2018), and some other lan-
guages/countries. The paper (Velichkovsky et al. 2019) discusses the
following words in Russian: freedom/duty, compete/distribute, ac-
quire/share, private/public, talent/effort, uniqueness/promptness, per-
sonality/relationship. The general pattern shows that China, Japan, and
Russia have been slower to embrace individualism, and that these
countries are also better at preserving traditional values. China's
unique features attract more interest, and the study of the development



148 Social Evolution & History / September 2024

of individualism in china continues, with various aspects of this pro-
cess being clarified (Li 2022; Ogihara 2023). It has been found that
Germany experienced the following phenomenon: despite the wide-
spread rise of individualism during World War II, an opposite trend
was observed in Germany. This line of research has also yielded very
surprising results, such as the link between collectivism and corrup-
tion (Li et al. 2019).

Culture

Researchers' attention has been drawn to the drastic changes that Chi-
na has undergone in recent years, making China a model object for the
study of socio-cultural change (in the broad sense). Xu and Hamamura
(2014) investigated how the Chinese population perceives the changes
in the country. GBN data were compared with sociological survey
data to show the importance of such concepts as materialism, freedom,
democracy and human rights, family relations, and friendship in the
worldview of Chinese residents. The paper (Zhang, and Weng 2017)
analyzed data from the Chinese GBN subcorpus since 1980 and drew
attention to the preservation of traditional cultural values in China
despite ongoing global changes. The paper (Wang, Liu, and Huang
2022) analyzed the use of Chinese modal verbs from 1901 to 2009.
It was previously found that the use of modal verbs in English de-
clined between 1961 and 1992, which correlates with a decline in au-
thoritarianism in society. The situation is more complicated in the
Chinese language. Over the century, the frequency of modal verbs has
both increased and decreased due to the combined effects of several
factors, one of which was the completion and finalization of the sim-
plification of the Chinese writing system.

The paper (Younes, and Reips 2019b) studied the changes in the
frequency of religious terms. It was found that the frequency of reli-
gious terms increased in years of crisis, such as World War II.

Liu (2016) introduced a new concept — cultural complexity — ex-
pressed numerically by Shannon entropy, and showed that the com-
plexity of American culture has steadily increased throughout the
twentieth century. The complexity of British and Chinese culture has
also generally increased, but less steadily. Further exploration of this
concept has been done in (Zhu and Lei 2018).

Emotionality and Happiness

According to (Morin and Acerbi 2017), there has been a decline in the
use of emotive language in English-language fiction over the past
200 years. Furthermore, the first words to be used less frequently are
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those that express positive emotions. This is shown to depend on de-
mographic shifts, changes in language vocabulary, and the popularity
of different genres.

This phenomenon is supported in (Brand, Acerbi, and Mesoudi
2019) for lyrical song texts and in (Wodarz and Harris 2022) for the
Corpus of Historical American English materials. Valery Solovyev
with co-authors (Solovyev, Bochkarev, and Bayrasheva 2016) pub-
lished the results for the six major European languages (represented in
GBN) somewhat earlier. However, this rule does not apply every-
where. The situation is in China is quite different. Since the end of the
so-called Cultural Revolution in the late 1980s, the frequency of emo-
tion use has increased, albeit not significantly, with an increase in the
frequency of positive emotions in the first place (Younes and Reips
2019b). This is supported by (Peng and Luo 2022), who show that,
since 2006, the frequency of positive emotive words has increased
significantly, whereas the frequency of negative emotive words has
remained essentially stable.

Rumen Iliev et al. (2016) found similar results for all words in the
language (English), not just the emotive ones. This study investigated
the phenomenon of linguistic positivity bias, or the propensity of people
to use words with positive rather than negative connotations. A dia-
chronic study showed that the magnitude of this effect diminishes over
time, with the trend well approximated by a linear law. The study also
shows a relationship between linguistic positivity bias and national hap-
piness levels.

Shigehiro Oishi ef al. (2013) examine how the concept of happiness
has changed over time. After reviewing various sources, the author
draws two main lines of research. 1) First, in the 1800s, the phrase hap-
py nation was used 14 times more often than happy person in the Amer-
ican English subcorpus. The situation changed in the 1920s when the
phrase happy person became more common. In 2008, the phrase happy
person was used 22 times more often than happy nation. In 2019,
the same ratio was reported by the third version of the GBN. The phrase
happy nation triumphed during a period of low income and low migra-
tion rates, while the happy person triumphed during a period of high
income and high migration rates. Second, the conception of happiness
as good fortune, prevalent in American culture until the 1920s, was re-
placed by the notion of happiness as a psychological state of well-being.

The paper (Qiu, Lu, and Chiu 2014) investigates a different aspect
of happiness. Curious about how eudaemonism and hedonism interact,
the authors have shown that over two centuries, the frequency of he-
donism-related keywords in English has decreased, while that of eu-
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daemonism has increased. The authors have established a link be-
tween this phenomenon and rising living standards. People have no
time for eudemonism when their standard of living is low (as it was in
the nineteenth century).

Changes in well-being in different languages and countries were
taken into account. The paper (Hills, Proto, and Sgroi 2016) examines
how different events, such as economic depression, affect the level of
well-being in six different countries. By examining the corresponding
GBN words, Han-Wu-Shuang Bao, Huajian Cai, and Zihang Huang
(2022) demonstrated an improvement in China's living standards.
These results were also obtained using other methods (sociological
surveys [Su and Liu 2020]), thus validating the GBN results.

Gender Studies

Gender studies are one area of research that actively employs GBN.
The paper (Twenge, Campbell, and Gentile 2012) examines the shift
in women's status in the United States using the ratio of masculine to
feminine pronouns. In the first half of the twentieth century, masculine
pronouns were used 3.5 times more often than their feminine counter-
parts, and this ratio increased to 4.5 in the 1960s. However, with the
rise of feminism after 1968, the use of feminine pronouns increased
dramatically, and masculine pronouns are now only used twice as of-
ten. This paper highlights the correlation between this indicator and
social measures of women's educational attainment, labor force partic-
ipation, efc.

The paper (Ye et al. 2018) investigates the evolution of adjectives
describing men and women. The Big Five model is employed, which
includes the following characteristics: agreeableness, extraversion,
conscientiousness, neuroticism/emotional stability, and openness to
experience/intellect. Several dozen adjectives associated with each
parameter were selected. The following major findings were obtained:
1) adjectives corresponding to the parameter agreeableness are the
most commonly used; 2) positive characteristics are used more fre-
quently than negative ones; 3) all parameters except openness are used
more frequently to characterize men; and 4) gender differences de-
crease over time.

Kesebir (2017) looks at the order in which the words men, women
are used in conjunctive structures. The male-first men and women is
used more frequently, indicating a greater relevance to the context of
men and representing the expression and support of pre-existing gen-
der stereotypes.
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Marco Del Giudice (2017) investigates how blue came to be asso-
ciated with boys and pink with girls. The author engages in a debate
with a previous publication (Paoletti 2012), which claimed that this
happened only after 1940. Del Giudice claims that blue was previous-
ly associated with boys and provides GBN data to support his claim.

Functional Systems of Society

Politics, economy, culture, religion, education, and other societal
structures, referred to as functional systems of society, were all exam-
ined by Steffen Roth in a series of articles (Roth 2013, 2014; Roth et
al. 2017a, 2017b). These articles focused on the interconnections and
functions of these different structures. There are two opposing view-
points on how they are connected. One suggests that all these func-
tional systems are fundamentally independent. However, according to
the economization of society hypothesis, the economy plays a domi-
nant role, ‘increasing influence of economic factors and values on the
political agenda and other areas of society’ (Blumler and Kavanagh
1999: 210). Roth compares the frequency of words corresponding to
functional systems and concludes that the hypothesis of societal econ-
omization is irrelevant. The research is done in-depth using a large
amount of data from six different languages. The author attaches high
value on the results, believing that if they are true, ‘this will indeed
change the face of modern society’ (Roth 2014: 52). This series addi-
tionally examines the development trends of all the functional systems
highlighted.

Carlton Clark, Lei Zhang, and Steffen Roth (2022) conducted a
similar study on Chinese. Notable differences were found between the
Chinese and European subcorpus data. Compared to books written in
European languages, Chinese books focus more on science and eco-
nomics than on politics.

A similar study in (Bochkarev, Shevlyakova, and Solovyev 2015)
demonstrates that the frequency of words like development, education,
and production, which reflect the key ideas of social development,
increased in the English language for more than a century and a half.
Then, surprisingly, their frequency began to fall dramatically in the
1980s and has not recovered yet. Nowadays, the word education is
used less frequently than it was a century ago. This apparently reflects
a change in society's priorities, but in-depth, multidimensional re-
search is needed to pinpoint new priorities and trends in societal de-
velopment.
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Social Psychology

A well-established cultural narrative in the United States is that the
Millennial generation values purpose in life more than previous gen-
erations (Sheahan 2005). Grant (2017) puts this proposition to the test
using GBN data. Since the 1990s, the frequency of the phrase ‘pur-
pose in life’ has risen sharply, as if to confirm the popular belief, as
shown in Figure 2. However, this paper acknowledges that the situa-
tion is different for other languages/cultures. While the frequency of
the corresponding phrase has increased in French and Spanish over
this period, it has not increased to the same extent as in American
English. It is fascinating to see how close the Russian and American
frequency charts are for the phrase ‘purpose in life’ (Figure 3). Start-
ing from the same level, 0.00001 % (the proportion of this phrase in
the whole corpus), the growth in both languages begins almost simul-
taneously since the late 1970s. Despite the differences in the political
system, culture, and economic relations, it appears that our countries
share a great deal in common.
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Fig. 2. Frequency of the Phrase purpose in life in American English
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Fig. 3. Frequency of the Phrase purpose in life in Russian
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The words used in different semantic fields explain differences in
psychology. William H. Zywiak and Gao Niu (2021) investigate the
frequency changes of key character traits identified in (Peterson and
Seligman 2004): Love, Hope, Perspective, and Leadership. The paper
shows that the frequency of Love, Perspective, and Leadership has been
increasing in the United States since 1920, and the frequency of Hope
has been increasing since 1987. Alberto Acerbi and Pier Luigi Sacco
(2022) examine the other four important concepts — indulge, want,
restrain, and must — within the tightness-looseness paradigm. The fre-
quencies of the words ‘indulge’ and ‘want’ are shown to be U-shaped,
with a minimum in the 1970s. Throughout the twentieth century, the
frequency of the words ‘restrain’ and ‘must’ increased.

Attitudes in society towards different social groups (Black, White,
Asian, Irish, Hispanic, Native American, male, female, old, young, fat,
thin, rich, poor) have been studied over 200 years in (Charlesworth,
Caligkan, and Banaji 2022). Positive and negative attitudes towards
a group are shown to be highly stable, while the vocabulary used to
describe the group changes over time. The research methodology is
what makes this article interesting. In addition to pure frequency anal-
ysis, the word embedding method is used, which consists in building a
vector of compatibility of the studied word in a large corpus of texts
(Mikolov et al. 2013), followed by a study of the changes in the built
vectors over time within the approach (Hamilton, Leskovec, and Ju-
rafsky 2016).

Miscellaneous

This section contains some papers that are difficult to relate to the top-
ics discussed above.

Shai Ophir (2016) investigates the frequency pattern of the word
‘truth’ and finds that it correlates with the frequency pattern of the
word ‘love’. Similarities between the author's findings and those of
Peterim Sorokin (1937) are highlighted.

Yunsong Chen and Fei Yan (2018) found a reliationship between
the amount of foreign investment in a province in China and the fre-
quency with which the GNB mentions that province.

Studies (Dechesne and Bandt-Law 2019) were carried out in the
context of terror management theory. Changes in the concept of
‘depth’ were shown to correlate with changes in the concept of ‘fear’,
but not ‘anxiety’. An unexpected correlation with romantic relation-
ships was also found.
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Based on data on the frequency changes of many words, including
emotive ones, (Popescu and Strapparava 2018) attempted to catego-
rize modern history into epochs, characterizing each epoch and high-
lighting the society's interests during these periods. A strict algorith-
mic procedure was proposed. Furthermore, it was claimed that this
method allows both accounting for the past and predicting the future.

The paper (Zywiak, Bobroff, and Niu 2021) proposed the intri-
guing idea of studying the Black Swan years in different lan-
guages/countries. The years 1799, 1865, 1917, 1945, and 1948 were
chosen as significant for the French, American, Russian, German, and
Hebrew languages respectively. It is shown that changes in the num-
ber of references to these years in the corresponding GBN subcorpora
are very different from changes in the number of references to regular
years.

According to (Bochkarev, Solovyev, and Wichmann 2014), the
American and British dialects of English diverged (at the vocabulary
level) during the nineteenth and first half of the twentieth centuries
and then began to converge. The impact of globalization, which has
been felt since the 1950s as a result of the growth of the media (trans-
national media corporations, widespread television), tourism (the in-
troduction of jet air travel, the tourist industry), and trade (the signing
of the General Agreement on Tariffs and Trade (GATT)), is a natural
explanation for this.

Problems, Limitations, and Recommendations for GBN Use

Some scholars have criticized the use of GBN and highlighted the lim-
itations of this approach.

Several papers (Pechenick et al. 2015; Belikov 2016; Koplenig
2017) have drawn attention to the presence of errors in GBN, such as
spelling errors due to inaccurate character recognition and metadata
errors. The balance of the corpus has also been questioned. It should
be noted that Google promptly addressed these criticisms and signifi-
cantly improved the quality of corpus in the second and third versions.
(Solovyev, Bochkarev, and Akhtyamova 2020) provide a comprehen-
sive analysis of corpus errors and their impact on statistical analysis
results. The paper also deals with GBN balance. The concept of dia-
chronic balance is introduced, which refers to the overall corpus bal-
ance and the balance of each year with arguments presented for both
synchronic and diachronic GBN balances.

Zigba (2018) found that there is sometimes a discrepancy between
the frequency of use of a word and the corresponding phenomenon in
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everyday life. For instance, both the frequency of the word family and
the number of divorces increase. An increase in the frequency of the
word family only indicates that more people talk about it, not that the
number of families has increased. The paper also covers the mediati-
zation of society — changes in communication brought about by the
growth of mass media.

According to (Madsen and Slatten 2022), while books have been
the primary means of preserving and disseminating knowledge for
centuries, the Internet has recently emerged as a powerful resource.
This may mean that different data sets will be needed to keep up with
the latest changes in society.

To obtain more reliable data from corpora, the paper (Younes
2019a) suggests using (1) different language corpora, (2) cross-checking
on different corpora from the same language, (3) word inflections, and
(4) synonyms.

Yanlei Ge (2022) says that statistical analysis methods like the
Pearson' correlation coefficient should be used to process data correctly.

DISCUSSION

In this section we will summarize and discuss the types of social
trends and the language changes they cause. To ensure effective
communication in changing living conditions, language must inevita-
bly change. Probably, almost all noticeable changes in society, not to
mention global macro trends, have an impact on language. The article
provides a number of examples of social trends that affect language
use. These include urbanization, globalization, changes in the political
system of society, higher living standards, changing status of social
groups, new priorities in life and so on.

Let us specify what kind of language changes are analyzed in this
article. Technological progress leads to the emergence of new facts
that require new words to describe them (car, airplane) or changes in
the meaning of existing words (mouse). As a result of globalization,
cultures are mutually enriched, supported by borrowing words from
other languages (sushi, pizza, tequila). These language changes are
trivial, they are obvious, but this article is not about them. Social dy-
namics also cause completely non-obvious shifts in the frequency of
use of the most commonly used words of the language. These changes
can only be traced using computational linguistic methods based on
large text corpora.
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The external conditions of life usually affect language not direct-
ly, but through changes in psychology. Similar to the well-known Fre-
ge triangle in philosophy:

sign

thing concept
Fig. 4. The classic Frege triangle

we can propose another triangle that visualizes the connection be-
tween society, psychology and language at a higher level than the lev-
el of individual words:

society

language psychology
Fig. 5. Triangle Society—Psychology—Language

For example, as mentioned above, changes in society (urbaniza-
tion) lead to changes in psychology (individualism), which are reflect-
ed in the language (the frequency of the use of the pronoun ‘I’ in-
creases, efc.). Thus, the frequency of the words, whose semantics di-
rectly correlate with the meanings of the changes, alters: collectivism /
individualism <> public /own.

When analyzing different cases of language change, three types of
such changes can be distinguished. The first type includes almost all
the examples described in this paper, when publications confirm
changes in the frequency of use of only a small number of words in
response to changes in society.

The second type. However, situations in which whole layers of
vocabulary change are also possible. This refers to the above-mentio-
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ned convergence of the American and British dialects of English un-
der the influence of globalization. Here is another example — the pre-
liminary results of a study currently being conducted by our team and
not yet fully completed. An interesting pattern was revealed when rep-
licating the work published 50 years ago to create the famous associa-
tive dictionary of the Russian language by Yuri N. Karaulov (Karau-
lov et al. 1994, 1996, 1998). Although many associations remained
unchanged, the use of adjectives as associations sharply reduced by a
factor of 2.5 (Solovyev and Vol’skaya 2023). More than 600 thousand
associations have been analyzed. Such a large number of associations
does not allow us to attribute this result to some kind of coincidence, it
requires an explanation.

The probable explanation for this phenomenon is as follows. The
emergence of new means of communication — SMS, social networks
(especially with a limited volume of messages), as well as a general
increase in the pace of life, led to the need for compact messages, con-
taining only the most important information. This has probably result-
ed in the gradual vanishing of adjectives, which are not always essen-
tial for understanding the meaning of the message. According to GBN,
the proportion of adjectives in the Russian language is really falling.
There have been several stages of this in the last decades — since 2000,
then since 2008 and especially sharply since 2015. It should be men-
tioned that the SMS-service for mobile phones appeared in 2000, the
Odnoklassniki and VKontakte networks have been gaining popularity
since 2006, the Russian version of Facebook (forbidden in Russian
Federation) appeared in 2008, and Telegram and Instagram (forbidden
in Russian Federation) have become increasingly popular since around
2015. Thus, these technological innovations lead to serious changes in
the use of the language as a whole. The change is not superficial, but
manifests itself in the corpus of texts and psychological experiments.

Let us analyze the third type of change. So far, we have been talk-
ing about trends in the development of society that lead to permanent
changes. However, the language can also be influenced by major sig-
nificant events, such as wars and revolutions, which occupy short pe-
riods of time. An unexpected effect was found in the work (Solovyev
et al. 2011), namely, that during the French Revolution and the subse-
quent Napoleonic Wars, the use of words describing colors sharply
increased. The reason for this phenomenon remains unclear, as there is
no direct link between the revolution and the color. It could be ex-
plained by the influence of some deep psychological associations. One
can also recall the Reds (the Red Guards) and the Whites (the White
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Guards) during the Civil War in Russia, the Orange Revolution, the
Brown Plague. The connection between social events and language
can be hidden.

CONCLUSION

Texts naturally reflect changes in society. Therefore, analyzing the
content of texts from different periods helps us to understand the main
priorities and trends of social change. Undoubtedly, this opportunity
has always existed for researchers, but gaining access to early records
is very challenging. The advances in information technology open up
new avenues for the study of social evolution. The focus is on dia-
chronic digital corpora of texts, which are extremely large. Search
technologies enable users to quickly find the information they need.
The GBN corpus, developed almost 15 years ago, has proven particu-
larly useful because it contains a convenient frequency table for all
words and phrases printed in books for the last 500 years. Other dia-
chronic corpora are also used to confirm the results obtained via GBN.

The hypothesis that major historical trends are reflected in the
frequency of n-grams was first put forward in the early years and has
since been supported by a large number of studies. Roth (Roth et al.
2017b) coined the amusing term socioencephalography for frequency
charts. Researchers now have a fundamentally new tool at their dis-
posal that can be metaphorically compared to other scientific instru-
ments such as the encephalograph and the telescope.

So many papers have now been published that it would be impos-
sible to give an exhaustive overview of them all. Inevitably, the selec-
tion of papers reviewed here is somewhat subjective. However, we
made an effort to focus on the most vital aspects of the field, including
the most recent and widely cited publications. In particular, this over-
view includes all of the research fields cited by Giménez (2018).

We can conclude from the review that GBN can be used to study
social changes. According to Michael Pettit, ‘technological changes
have made forms of historical research appear more empirical and
objective’ (Pettit 2016). Nevertheless, it is important to remember that
this is a new tool, and more research is needed to determine how it can
be used more effectively.
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