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Abstract Ideas and ideational change are difficult to grasp. When exactly did
the idea of sustainability emerge? How has the meaning of democracy changed
over time? Did ideational change precede or follow institutional change? These
and many similar questions are highly relevant to the emerging field of ideational
institutionalism, but they are difficult to answer conclusively without reliable data.
Google Books Ngram Viewer, a tool introduced in 2011, opens up new possibilities in
this regard by allowing the analysis of millions of print sources over time. However,
after initial euphoria, its use has waned somewhat due to growing doubts about
its reliability and the validity of the results it produces. Some of these problems
have been addressed, but the debate about the potential and limitations of Google
Books Ngram Viewer is ongoing. This research note will contribute to this debate
by proposing a systematization for the use of search terms based on the concept
of belief systems and by presenting the results of a reliability test for the German
language corpus.
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408 T. Kestler

Die Rolle von Big Data im ideenbasierten Institutionalismus.
Überlegungen zu den Anwendungsmöglichkeiten von Google Ngram
für die Untersuchung von Ideen

Zusammenfassung Ideen und ideeller Wandel sind nur schwer zu erfassen. Wann
genau ist die Idee der Nachhaltigkeit entstanden? Wie hat sich die Bedeutung des
Demokratiebegriffs im Laufe der Zeit verändert? Ging der ideelle Wandel dem insti-
tutionellen Wandel voraus oder folgte er ihm? Diese und viele ähnliche Fragen sind
im aufstrebenden Bereich des ideellen Institutionalismus von großer Bedeutung, las-
sen sich aber ohne verlässliche Daten nur schwer schlüssig beantworten. Das 2011
eingeführte Tool Google Books Ngram Viewer eröffnet in dieser Hinsicht neue Mög-
lichkeiten, da es die Analyse von Millionen von gedruckten Quellen im Zeitverlauf
ermöglicht. Nach anfänglicher Euphorie ist die Nutzung dieses Tools jedoch etwas
abgeflaut, da zunehmend Zweifel an seiner Reliabilität und der Validität der Ergeb-
nisse aufkamen. Einige der Probleme sind inzwischen behoben worden, aber die
Debatte über die Möglichkeiten und Grenzen von Google Books Ngram Viewer ist
noch nicht abgeschlossen. Der vorliegende Forschungsbericht leistet einen Beitrag
zu dieser Debatte, indem er eine Systematisierung basierend auf dem Konzept der
belief systems für die Verwendung von Suchbegriffen vorschlägt und die Ergebnisse
eines Reliabilitätstests für den deutschsprachigen Korpus vorstellt.

Schlüsselwörter Ideenbasierter Institutionalismus · Korpuslinguistik · Belief
systems · Google Ngram · Big data

1 Introduction

In political science, the field of ideational (or discursive or constructivist) institution-
alism, sometimes referred to as “fourth new institutionalism,” is expanding (Berman
2013; Blyth 1997; Schmidt 2008). However, ideas are difficult to observe, and
methodology has not kept pace with the rapid development of ideational research.
As Swinkels (2020) notes, the field of ideational studies remains methodologically
underdeveloped. This research note aims to strengthen the methodological foun-
dations of ideational research through an evaluation of the German text corpus of
Google Books Ngram Viewer (short: Google Ngram) and a systematization of search
terms to be used for big data analysis.

In recent years, the possibility of systematically observing ideational patterns
and developments at the macro level of public discourse has become more feasible
thanks to the proliferation of big data. Through digital tools such as Google Trends,
searchable archives of parliamentary speeches, and media archives, new possibilities
in accessing and managing the flood of ideas contained in millions of sources over
long periods of time have emerged.1 The focus of this research note is on Google

1 Examples of such archives are Google News Archive (news.google.com/archives), LexisNexis (www.
lexisnexis.com), and NewspaperArchive (www.newspaperarchive.com).
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Ngram, which represents a potentially valuable tool for studying ideational devel-
opments in historical perspective.2 Google Ngram is based on the content of Google
Books. It shows the frequency of words and phrases of up to five words in millions
of books in eight different languages since the sixteenth century and can therefore
provide unprecedented insights into the history of culture and ideas (e.g., Acerbi
et al. 2013; Juola 2013; Younes and Reips 2018).

However, after initial euphoria, the use of Google Ngram has declined consid-
erably due to growing doubts about its reliability and the validity of the results it
produces (Juola 2022; Pechenick et al. 2015). For example, can a relative decrease
in the use of first-person plural pronouns and an increase in first-person singular
pronouns really serve as an indicator of individualization, as some authors have
proposed (e.g., Twenge et al. 2013; Uz 2014)? Does an increase in the frequency of
the lemma “heilig” (holy) in the German text corpus during the Nazi regime provide
evidence of greater religiosity in times of crisis, as Younes and Reips (2019) con-
clude? Obviously, the use of Google Ngram presents some challenges and potential
pitfalls. In particular, two issues need to be addressed in order to obtain valid results.
The first one is the problem of content validity, i.e., whether and to what extent in-
dividual words or word sequences can be used as indicators of cultural patterns or
ideational developments. Given the fact that individual terms (1-grams) are often
ambiguous and sensitive to exogenous factors such as corpus development, how can
we identify search terms that faithfully represent the construct of interest?

A solution proposed by Younes and Reips (2019) relies on the use of word
inflections, synonyms, and word clusters to capture a particular cultural pattern such
as religiosity. However, by including multiple words from the same semantic field,
ambiguities may even increase as the contexts of use become more diverse. For
example, the terms “angel” and “creed” from these authors’ list of religious terms
may appear in different, not necessarily religious, contexts. The challenge, then, is
to identify search terms that are exclusive to the concept of interest, yet inclusive
enough to capture that concept in its entirety. To this end, this research note proposes
a novel strategy. Based on the concept of belief systems, a category of search terms
is specified that is both semantically broad and unambiguous and thus suitable for
observing ideational developments over time.

The second issue is reliability. Can ideational developments be inferred from word
frequencies as shown by Google Ngram? Some caveats are in order. Since Google
does not disclose the content of Google Books, word frequencies are derived from
largely unknown corpora. Inferences based on word frequencies are therefore sus-
ceptible to potential biases and fluctuations in the data. Normalization procedures
can help to compensate for corpus discontinuities (see, e.g., Acerbi et al., 2013),
but they cannot cure biased contents. Moreover, Younes and Reips (2019) show that
different normalization procedures lead to partially inconsistent results. Alternative

2 There are similar search tools, most notably the HathiTrust Bookworm, which uses data from the
HathiTrust Digital Library. It contains over 17 million digitalized texts and offers a wide range of text
analysis capabilities (www.hathitrust.org). Nonetheless, the focus of this paper is on Google Ngram be-
cause it has been used much more widely than other analysis tools for the study of language and cultural
history (Juola 2022).

K

http://www.hathitrust.org


410 T. Kestler

reliability tests rely on lexical indicators. Koplenig (2015), for example, points to
Helvetisms in the German corpus as evidence of discontinuities in corpus compo-
sition during the Second World War. Pechenick et al. (2015) observe that several
subcorpora in Google Ngram are biased toward professional texts. According to
these authors, the proportion of scientific journals has increased over time, possibly
leading to an overrepresentation of scientific texts at the expense of popular culture.3

Doubts about the reliability of Google Ngram are therefore not unfounded, but
we still know little about the composition of the corpus. In particular, it is unclear
whether there are significant discontinuities over time and in which subcorpora
there is a bias toward certain genres or subject areas. To address these questions for
the German language corpus, a sample of publications from the German National
Library (Deutsche Nationalbibliothek, DNB) will be compared with titles found in
Google Books. On this basis, it will be shown that the content of Google Ngram can
be considered representative of text production in Germany, at least for the period
between 1972 and 2016, which is the time frame covered by the sample.

The main part of this research note is divided into two sections. The following
section presents a strategy for tracking ideational developments through appropriate
search terms. The next section describes the characteristics of Google Ngram and
presents a validity test for its German subcorpora. The conclusion returns to the
initial question of the applicability of Google Ngram for the study of ideas.

2 The Nature of Ideas and the Problem of Content Validity

Ideas are conceptually ambiguous, and their role and place in relation to actors and
institutions are contested (Blyth 1997; Mehta 2011; Swinkels 2020). Conceptualiza-
tions of ideas range from strategic tools used instrumentally by actors to taken-for-
granted scripts and worldviews that underlie social life. On an ontological level, the
understanding of ideas also varies considerably. According to one view, which can
be described as “postmodernist,” ideas are only loosely connected and highly fluid.
Ideational elements can be freely combined and constantly recombined in commu-
nicative situations or “story games.” The opposite view, which might be termed
“Hegelian,” sees ideational elements as integral parts of tightly integrated knowl-
edge regimes and classificatory orders characterized by a high degree of stability
and internal consistency, whether guided by principles of religion or of reason.

In the study of ideas, both views are problematic because there is too much
variation in the first case and almost no variation in the second. On the one hand,
we should not take it for granted that ideational structures are stable and coherent,
because that is what ideational approaches are intended to ascertain (Carpini and
Keeter 1993). Conversely, any ideational approach is necessarily predicated on the
premise that such structures exist, that they can be described on an abstract level,

3 Despite Michel et al. (2011) indicating that periodicals had been excluded from the corpus, a consid-
erable number of journals are evident from the ratio of the term “ISSN” (International Standard Serial
Number) to “ISBN” (International Standard Book Number). It is notable that the frequency of “ISSN” is
significantly higher in the English corpus than in the German corpus.
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and that they are causally relevant. Otherwise, it would hardly be justifiable to speak
of ideational institutionalism.

The concept of belief systems fulfills these requirements and lends itself to a sys-
tematic, comparative study of ideas. Belief systems are configurations of ideas and
attitudes “in which the elements are bound together by some form of constraint or
functional interdependence” (Converse 1964, p. 207; see also Luskin 1987). They
are stable but not rigid. Belief systems are critical factors in institutional develop-
ment because they give way to structured, consistent behavior at the collective level,
whether because they reflect the interests and ideas of dominant actors or because
they embody a structural kind of ideational power that shapes and constitutes actors’
identities and perceived interests (Carstensen and Schmidt 2016).4 Belief systems
are therefore primary domains of ideational research. However, their systematic
observation through corpus analysis relies on a number of conditions.

First, given the ambivalent and evolving nature of language, it is essential to have
an intimate understanding of the cultural and linguistic context, including a com-
prehensive command of the language in question. Comparisons between different
languages increase the risk of language errors and incorrect inferences. For example,
Younes and Reips (2019) posit that Germans became more religious during the Nazi
regime because the frequency of religious terms such as “heilig” (holy) increased
during this period. Aside from the historical implausibility of this claim, a wildcard
search in Google Ngram shows that the observed pattern in the German corpus is
mainly due to the high frequency of the terms “Heiliger Geist” (holy spirit) and
“Heilige Schrift” (holy scripture) and their declensions, which is hardly evidence
of a general increase in religiosity. More plausibly, the observed pattern is due to
discontinuities in the corpus during the Second World War (Koplenig 2015).

In addition, misinterpretations may arise from ambivalent indicators. For ex-
ample, Younes and Reips (2018) use the German adjective “eigen” (own) and its
inflections as indicators of individualization. However, although the different inflec-
tions of the term are unambiguous, “eigen” is also used in the sense of “peculiar.” As
this usage has fallen out of use over time, the frequency of “eigen” has decreased,
which, therefore, should not be interpreted as contradicting the trend of individual-
ization. Thus, finding appropriate indicators of cultural and ideational developments
is a challenging task.

Another challenge to be considered when examining word frequencies over time
is shifts in meaning. Take, for example, the term “overkill,” which refers to a central
concern of the peace movement: the excessive destructive capacity of the nuclear
powers. The term began to spread in Germany with the acceleration of the nuclear
arms race and reached its highest frequency in the late 1970s. In the course of
détente and disarmament, its use declined, but even after the end of the Cold War it
retained a relatively high and stable frequency of occurrence.5 What happened was
an expansion of its semantic range and an increasingly figurative use to describe

4 On the constitutive and motivational power of ideas, see also Kestler (2023).
5 Google Ngram Viewer, German 2019 (https://books.google.com/ngrams/graph?content=overkill+
%2B+Overkill&year_start=1930&year_end=2008&corpus=de-2019&smoothing=3, accessed 26 July
2023).
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various kinds of overwhelming and overpowering. Consequently, employing the term
as an indicator of the beliefs of peace activists would lead to erroneous conclusions.

Belief systems can help avoid such pitfalls by providing information about the
context in which a term is used. Converse (1964) describes belief systems as
ideational structures held together by logical, psychological, and social constraints.
These constraints imply that belief systems cannot be arbitrarily modified and their
components cannot be changed like pieces in a “language game.” Belief systems
therefore possess a degree of consistency that allows their constituent elements to
be identified and placed in context. However, not all parts of a belief system are of
equal weight and importance. According to Sabatier (1988, p. 132), (political) be-
lief systems include “value priorities, perceptions of important causal relationships,
perceptions of world states (including the magnitude of the problem), perceptions of
the efficacy of policy instruments, etc.” These elements are organized into concentric
spheres around a core of deep, shared beliefs that remain remarkably stable over
time, much like Thomas Kuhn’s scientific paradigms. For example, Dennis Mead-
ows’s 1972 study “The Limits to Growth” advanced the notion that the progressive
depletion of natural resources as a result of industrial expansion and population
growth would inevitably lead to ecological disaster. This idea has since become
a fundamental tenet of ecological thought. Although the explanatory models and
the corresponding policy instruments have changed over time, the core belief in the
impossibility of continued growth has remained virtually unaffected by changing
circumstances and expanding knowledge.

By focusing on such core beliefs, an analysis of ideational structures can find
solid ground. While ideas at the periphery of belief systems are more fluid and
less coherent, the ideational core remains stable and clearly defined. Terms or ex-
pressions associated with core beliefs, such as “class struggle,” “limits to growth,”
and “imperialism,” can serve as indicators for identifying the corresponding belief
system. Because these terms are part of axiomatic beliefs such as “The history of all
hitherto existing societies is the history of class struggles” (Marx) or “Every day of
continued exponential growth brings the world system closer to the ultimate limits
to that growth” (Meadows), they are highly persistent. Shifts in meaning, as in the
case of “overkill,” can occur and should be checked by direct searches in Google
Books, but they should be the exception rather than the rule, given the constraints
inherent in belief systems.

Based on these considerations, an attempt can be made to systematize search
terms according to their semantic properties. As shown in the examples above,
search terms can vary in their degree of precision and comprehensiveness, which
can be conceived in semantic terms as intension and extension. Intension refers to
a word’s connotation or the range of meanings associated with it. Terms with vague
intensions, such as “leaf,” encompass different meanings and apply to a wide range
of mental representations: a leaf of paper, a leaf from a tree, or a leaf of gold. On
the other hand, the extension of a term describes its denotation or the set of objects
to which it refers. Narrow terms like “violin” denote only a limited set of objects,
whereas broader terms like “tree” or “house” encompass a larger portion of reality.

Content validity when using tools such as Google Ngram depends on both the
precision and broadness of search terms. In terms of intension, a search term should
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have unambiguous connotations relevant to the topic or construct of interest. In
the study of ideas, it should accurately and exclusively reflect a particular belief
system. At the same time, it should have a broad extension, capturing as much of
the corresponding ideational structure as possible. For example, the term “vote of no
confidence” clearly pertains to parliamentary democracy, but it fails to capture the
whole concept of parliamentarism. Similarly, “Keynesianism” refers to a particular
school of economic thought but does not encompass demand-side economic theories
in their entirety. These terms are precise in intension but too narrow in extension.

Only a certain category of terms have both the precision of intension and the
breadth of extension that make them suitable for tracking ideas through Google
Ngram. Such words have a well-defined connotation while also denoting a suffi-
ciently broad and/or relevant set of referents. This category of words and phrases
can often be found at the core of belief systems, such as “class struggle,” “limits to
growth,” and “imperialism.”

As shown in Fig. 1, the suitability of search terms varies widely. To validly infer
ideational developments, one must focus on the terms found in the upper left square
of the figure. This requires a careful examination of the ideational context (or belief
system) under analysis and the identification of relevant terms from its core. Context-
free terms are of limited use, but identifying core beliefs allows tracking a belief
system over time.

However, using Google Ngram for this purpose also requires addressing the
second issue mentioned above: the reliability of Google Ngram data.

Fig. 1 Two-dimensional sys-
tematization of search terms
according to semantic character-
istics
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3 Assessing the Reliability of Google Ngram Data

In utilizing Google Ngram, it is essential to recognize that books represent merely
a fraction of the total output of cultural production. Important aspects of culture are
reflected not only in books but also in newspapers, radio, television, and, since the
advent of the Internet, digital media. Relying exclusively on print sources inevitably
yields an uneven picture. To illustrate, between the 1960s and the early 1990s, the
frequency of the search term “Rolling Stones” in the general English corpus is less
than that of “John Maynard Keynes,” which greatly misrepresents the popularity
of the rock band the Rolling Stones. Obviously, Google Ngram is not well suited
for tracking popular culture. What books do represent is a filtered and condensed
picture of the ideas prevailing at a given time. The formative currents of Western
thought—the Reformation, the Enlightenment, liberalism, Marxism, socialism—can
all be traced back to foundational books and are reflected in text production. This
is also true of the economic ideas of J. M. Keynes, whose influence on postwar
economic thought certainly exceeds the ideational relevance of the Rolling Stones.

The misrepresentation of popular culture in Google Ngram is due not only to
the specificity of the medium book, which represents only a certain segment of
cultural production, but also to the fact that it does not account for circulation.
Each book is digitalized only once by Google, and all books are weighted equally
in the calculation of N-gram frequencies, be it an unnoticed dissertation with only
a handful of copies or a bestseller with a print run of millions. This may not be an
obstacle to observing general cultural or linguistic patterns, which are reflected in
all books. In the study of ideas, however, circulation matters, because it shows the
reach and influence of an idea. To distinguish small but highly productive sects from
broad ideational currents, additional tools for cross-validation are necessary.6

Beyond these caveats, which apply in one way or another to all large corpora,
Google Ngram presents an additional problem of reliability. Its data originates from
Google Books, a project that started in 2004 with the goal of digitalizing all printed
texts. It currently comprises more than 40 million digitalized books from dozens of
university libraries around the world, or nearly one-third of all books ever published
(Lee 2019), thus providing access to substantial portions of global ideational pro-
duction for the first time in history. For tracking ideas and ideational developments
over time, Google Books is a potential gold mine. In its original form, however,
it allows searches only for individual books, which appear in a list ordered by rel-
evance. The listed books can be searched, but only individually and to the extent
allowed by copyright regulations.7

To circumvent these limitations, two linguists, Erez Aiden and Jean-Baptiste
Michel, created a shadow image of Google Books by recording the frequencies

6 Examples of cross-validation of Google Ngram results are provided by Richey and Taylor (2020), who
show, for example, that the frequency of the term “political corruption” correlates strongly with data from
Transparency International.
7 After a series of lawsuits, Google had to significantly restrict access to Google Books, which, in turn,
led the company to slow down the scanning process in the years that followed. As a result, the database is
not expected to expand any further in the future (Somers 2017).
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by year of individual words and sequences of up to five words from Google’s
stock of digitalized books. Graphical representations of word frequencies from eight
languages as well as the raw data can be accessed through the Google Ngram
Viewer (https://books.google.com/ngrams/). Aiden and Michel (2013) themselves
tracked the evolution of language, showing, for example, when English verbs became
regularized or when a word disappeared from the vocabulary. According to Michel
et al. (2011), the data also reflect the blacklisting of certain names during the Nazi
regime in Germany.

However, there are growing concerns about the reliability of Google Ngram.
Critics point to optical character recognition errors and possible bias toward certain
types of text. These criticisms cannot be confirmed or refuted because Google’s
scanning process is largely automated, and the company maintains strict confiden-
tiality about what it has scanned. Furthermore, the Google Ngram corpus differs
from the original content of Google Books because the data had to be cleaned of
erroneous scans and incorrect attributions. This cleaning reduced the total corpus to
about five million books, or 4% of all books ever published (Aiden and Michel 2013;
Michel et al. 2011). After an update in 2012, the total Google Ngram corpus grew to
eight million books, divided into 22 different subcorpora (Younes and Reips 2019),
but it still represents only a fraction of Google Books, which, in turn, includes only
a part of global text production. Thus, although Google Ngram is larger than any
database assembled to date, it is the result of a double-selection process that may
have introduced bias into the data. In particular, the first step of scanning by Google
may have introduced a bias due to the particularities of the literature represented in
university libraries and varying copyright regulations. We do not know if all subject
areas and genres are adequately represented. Nor can we say with certainty whether
the corpora remain consistent over time or whether there are significant changes
in their composition, given that the corpus has grown disproportionately in recent
years. As Koplenig (2015, p. 2) puts it, “We cannot check whether the different di-
achronic books samples really represent similar things at different moments in time.”
Thus, examining the consistency and representativeness of the Google Ngram data
is essential if it is to be used to measure ideational development.

In addition to normalization procedures and the search for lexical regionalisms
(see, e.g., Koplenig 2015; Pechenick et al. 2015), simple consistency tests can be
performed based on the frequency of common and neutral word pairs, such as
“day”/“night,” “heaven”/“earth,” or “warm”/“cold,” which are presumably not af-
fected by cultural change and are therefore expected to show little variation over
time. If the frequencies of such pairs are steady and largely parallel, we may regard
this as indicative of a consistent composition of the corresponding corpus. In fact,
Google Ngram passes this test with only modest results. Between the years 1900 and
2019, the frequency of “cold” largely parallels that of “warm,” but it varies between
46 and 100 occurrences per million words. Similarly, the pairs “heaven”/“earth” and
“day”/“night” also run in parallel but with considerable variation.

Part of this variation is explained by changes in the access to literature after
the year 2004. When Google began its scanning process, publishers were asked
to send new publications in for digitalization, whereas older books had to be made
available through university libraries. As a result, newer books are significantly over-
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represented in the Google Ngram corpora, especially since 2006. For the preceding
decades, corpus development can be regarded as fairly consistent. The number of
books per year included in the 2012 German subcorpus increases from around 2000
titles per year in the 1950s to over 10,000 titles in the 2000s, but this increase largely
reflects the growing number of book publications in Germany. In relative terms, the
development of the corpus is rather continuous (Table 1). After 2006, however, the
corpus grows abruptly to almost 30,000 titles per year, representing almost a third of
all book publications in Germany. As a result, the composition of the corpus changes
significantly, which is probably the cause of the discontinuities in the data. For this
reason, Erez Aiden, one of the creators of Google Ngram, recommends using the
tool only up to the year 2006 for the study of the history of culture and ideas.8

However, observations about the relative size of the corpus tell us little about its
composition. We do not know whether the Google Ngram data reliably represent text
production in a given language area. In order to clarify this question, it is necessary
to evaluate the individual language corpora separately. This analysis focuses on the
German language corpus, which is subjected to a reliability test. Since the Google
Ngram data originate from Google Books, a random sample of all books published
in Germany since the early 1970s is compared with the content of Google Books in
order to assess possible biases in the data. This procedure is based on the assumption
that biases are most likely due to Google’s book-scanning process. If Google Books
accurately reflects text production in Germany, we can consider the word frequencies
displayed by the Google Ngram Viewer to be reliable, albeit with reduced degrees
of freedom due to the smaller corpus size. In particular, older books had to be sorted
out more often due to their lower printing quality, so the data become less precise
the further back in history we go. In terms of content, however, there should be no
systematic bias as a result of technical cleaning.

To test the completeness of Google Books, we relied on a sample of International
Standard Book Numbers (ISBNs), which are easier to handle than the complete
metadata provided by the DNB. The analysis covered only publications with a Ger-
man language code (including Austrian and German-language Swiss publications)
going back to the early 1970s, when the assignment of ISBNs started.9 First, all avail-
able ISBNs were extracted from MARC 21 files10, cleared of duplicates, and sorted
by country code, resulting in a number of slightly over eight million ISBNs. In the
next step, a random sample of 5000 ISBNs was drawn and manually complemented
with additional metadata: publication year, Dewey Decimal Classification number,
subject area, and keywords. From this sample, maps and calendars (which also carry
an ISBN) as well as books in languages other than German were removed, and the
publication dates were limited to the years 1972 to 2016, which are completely
represented by ISBNs in the DNB data.11 This step resulted in a total of 3888 titles.

8 Personal conversation (online), 29 June 2023.
9 The ISBN system was introduced in the mid-1960s, but it was only over time that it became standard
practice. There are also older books carrying ISBNs that were assigned retroactively.
10 MARC stands for MAchine-Readable Cataloging and is a bibliographic data format.
11 The data from the DNB were downloaded in 2019, which means that the immediately preceding years
are incomplete because not all publications had yet been entered into the cataloging system.
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Finally, Google Books was searched for the availability of these book titles to see
if the relative weight of publication years and subject areas in the sample matched
the distribution of titles found in Google Books. In fact, 97.35% of all book titles
were found to be available in Google Books. This means that the stock of books
digitalized by Google can be regarded as representative, even without considering
the relative weight of subject areas and publication years.

Since Google Books covers almost the entirety of book publications in Germany
for the period under study, the frequencies of word usage as cataloged by Google
Ngram can be considered reliable, at least until the year 2006. These frequencies
can serve as a valuable source for tracing ideational developments, provided that
indicators are applied appropriately.

4 Conclusion

The study of ideas has become a burgeoning branch of the new institutionalism,
but it faces methodological obstacles, as the quantity and fluidity of ideas raise the
problem of inference. How can relevant ideational developments on the macro level
be discerned from a necessarily limited set of observations? Google Ngram seems to
offer a way out by allowing the observation of ideas on a large scale and over long
periods of time. However, concerns about the reliability of this tool have hampered
its use in recent years.

The aim of this research note was to assess the possibilities and limitations
of Google Ngram in the study of ideas. Tying in with similar efforts, e.g., by
Younes and Reips (2019), Koplenig (2015), and Pechenick et al. (2015), problems
of validity and reliability were addressed. Building on the concept of belief systems,
a systematization of search terms with respect to their semantic properties was
proposed to identify search terms of sufficient precision and comprehensiveness to
serve as indicators for tracing historically relevant ideas. Because of their persistence,
relevance, and unambiguity, terms from the core of belief systems were considered
as particularly well suited for the study of ideas through Google Ngram. It should be
noted, however, that this type of indicator is not equally suitable for observing more
diffuse cultural patterns such as religiosity or individualism. Nevertheless, the two-
dimensional matrix of semantic properties may help to improve other approaches
such as the use of synonyms or semantic clusters.

To address the issue of reliability, a procedure based on a random sample of book
titles drawn from the DNB was applied. It was shown that the content of Google
Books represents almost the entirety of book publications in Germany over the
last five decades, which leads to the conclusion that the German corpus of Google
Ngram, although significantly smaller than the content of Google Books, can also
be regarded as representative, at least for the period covered by the sample. The
findings of Pechenick et al. (2015) about a strong bias toward scientific texts are not
confirmed for the German corpus. However, given the fact that word frequencies
in Google Ngram are insensitive to circulation, additional sources and secondary
literature should be used for cross-validation. Moreover, given the evolution of
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language use and communication, it is advisable to limit the analysis to periods of
no more than a few decades to ensure the robustness of the results.

Since not all ideational developments are equally reflected in book publications,
Google Ngram may be insufficient as a stand-alone source, but it offers valuable
insights, as influential ideas can be expected to leave traces in books and should
therefore be observable from word frequencies. Thus, Google Ngram may not solve
all the methodological problems of ideational institutionalism, but it can be part of
the solution.
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