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Abstract 

The present thesis comprises three stand-alone research articles on the Google Books 

Ngram Viewer  a search engine that allows for a systematic quantification of cultural 

change over time by charting the relative frequencies of individual words  appearances 

in a corpus of millions of scanned books. The thesis is concerned with the use of the 

Google Books Ngram Viewer to examine cross-cultural changes. In addition, each 

research article emphasizes on an optimization of the research method, previously 

applied in Google Ngram studies. The thesis thereby aims at introducing state-of-the-

art research methods using the Google Books Ngram Viewer.  

The first research article made use of the Google Books Ngram Viewer to 

investigate cultural change in German-speaking countries. By analyzing the 

development of individualistic and collectivistic German words and by considering 

additional synonyms, as an improvement on the method, results indicate that Germany 

and the German-speaking countries around became more individualistic over time. 

However, a reversal for the time before and during World War II indicates the 

countries  development towards more collectivistic societies during times of crisis, 

supporting the argument that cultural changes can be bidirectional.  

The second research article presents a comprehensive guideline that aims at 

increasing the reliability of Google Ngram studies. The guideline builds up on the 

previously introduced systematic use of synonyms but further suggests the 

consideration of four additional hands-on procedures, to conduct a composite analysis, 

and to take the consequences of potential censorship and propaganda into account. 

Further, in a step-by-step example all of these suggestions were applied by examining 

religious trends in a cross-cultural setting with a particular focus on the situation 

during World War II. Results indicate a decline in the importance of religion over time. 

However, there is again a reversal for the years before and during World War II, 

particularly for German and Italian words. Based on variances of results, the study 



points out that applying and particularly combining the suggested procedures can 

prevent researchers from deriving wrong and undifferentiated assumptions.  

The third research article took advantage of the Google Books Ngram Viewer 

to investigate changes in the prevalence of positive and negative emotions in China. 

Based on the application of the procedures suggested in the second research article, 

and by developing an additional corpus-specific approach that reinforces the reliability 

of the Chinese corpus, an overall increase in the frequencies of positive Chinese 

emotion words and a decrease in the frequencies of negative Chinese emotion words 

is observed. Considering the differences between the perception and the use of positive 

and negative emotions in collectivistic and individualistic cultures, results support 

 theory-compliant development towards a more individualistic society over 

time.  

Taken together, this thesis offers important empirical insights on the cross-

cultural development towards increased individualism, even for rather collectivistic 

countries. Furthermore, each research article provides methodological guidance and 

valuable advice regarding the use of a sophisticated and robust methodological 

standard to examine data obtained from the Google Books Ngram Viewer. 



Zusammenfassung 

Die vorliegende Dissertation besteht aus drei eigenständigen Forschungsartikeln und 

befasst sich mit dem Google Books Ngram Viewer  einer Suchmaschine, die durch 

die Darstellung der relativen Häufigkeit einzelner Worte, basierend auf einem Korpus 

von Millionen Büchern, die systematische Quantifizierung von kulturellem Wandel 

über die Zeit hinweg erlaubt. Neben der Untersuchung von Annahmen hinsichtlich 

eines globalen und gesellschaftlichen Wandels beschäftigt sich die vorliegende Arbeit 

insbesondere mit der Optimierung der bisher in Zusammenhang mit dem Google 

Books Ngram Viewer angewandten Analysemethoden. Dabei hat die vorliegende 

Arbeit das Ziel, einen methodischen Standard für Forschungszwecke zu etablieren. 

Der erste Forschungsartikel machte sich den Google Books Ngram Viewer zu 

Nutze, um den gesellschaftlichen Wandel in deutschsprachigen Ländern zu 

erforschen. Die Ergebnisse der Untersuchung individualistisch und kollektivistisch 

geprägter deutscher Worte sowie die systematische Berücksichtigung zusätzlicher 

Synonyme, die eine Verbesserung der soweit vorherrschenden Google Ngram 

Analysemethodik darstellt, lassen darauf schließen, dass Deutschland und die 

angrenzenden deutschsprachigen Länder über die Zeit hinweg individualistischer 

wurden. Ein gegenläufiger Trend zur Zeit des zweiten Weltkriegs deutet allerdings 

darauf hin, dass in Krisenzeiten wieder vermehrt kollektivistische Werte an Bedeutung 

gewannen und demnach die Entwicklung gesellschaftlicher Werte bidirektional sein 

kann.

Der zweite Forschungsartikel präsentiert einen umfassenden Leitfaden, der 

darauf abzielt, die Reliabilität von Google Ngram Studien zu erhöhen. Der Leitfaden 

greift die im ersten Forschungsartikel vorgestellte systematische Berücksichtigung 

von Synonymen auf. Darüber hinaus motiviert er die Verwendung vier weiterer 

Verfahren und einer Kombinationsanalyse sowie die Beachtung potentieller 

Konsequenzen von Zensur und Propaganda. Alle Vorschläge des Leitfadens wurden 



im Rahmen einer multikulturellen Untersuchung religiöser Trends, unter besonderer 

Berücksichtigung des zweiten Weltkriegs, beispielhaft angewendet. Die Ergebnisse 

deuten auf einen kontinuierlichen Rückgang der Bedeutung von Religion im 

Zeitverlauf hin. Insbesondere für die deutsche und italienische Sprache zeigt sich 

jedoch abermals ein gegenläufiger Trend zu Zeiten des zweiten Weltkriegs. Auf Basis 

differierender empirischer Befunde macht der Artikel deutlich, dass durch die 

Anwendung der im Leitfaden vorgestellten Verfahren Forscher vor dem Treffen 

falscher und undifferenzierter Annahmen bewahrt werden können. 

Der dritte Forschungsartikel machte sich den Google Books Ngram Viewer zu 

Nutze um Veränderungen in der Verwendung positiver und negativer Emotionen in 

China zu untersuchen. Basierend auf der Berücksichtigung der im zweiten 

Forschungsartikel vorgestellten methodischen Verbesserungen sowie der Anwendung 

eines weiteren Korpus-spezifischen Verfahrens, dass insbesondere die Reliabilität des 

fehleranfälligeren chinesischen Korpus berücksichtigt, zeigt diese Studie einen 

Anstieg der Frequenz von positiven chinesischen Emotionswörtern und einen 

Rückgang der Frequenz von negativen chinesischen Emotionswörtern im Zeitverlauf. 

In Anbetracht der Unterschiede in der Wahrnehmung und Verwendung positiver und 

negativer Emotionen in kollektivistisch und individualistisch geprägten Kulturen 

lassen die Ergebnisse auf einen theoriekonformen Wandel Chinas hin zu einer 

individualistischeren Gesellschaft schließen.

Zusammenfassend legt die vorliegende Dissertation wichtige empirische 

Befunde im Hinblick auf eine immer individualistischer ausgerichtete, 

gesellschaftliche Entwicklung  auch in eher kollektivistisch geprägten Ländern  dar. 

Darüber hinaus liefert die Arbeit wertvolle Erkenntnisse in Bezug auf die Vorteile der 

im Rahmen dieser Arbeit dargelegten Analyseverfahren und setzt einen Standard zur 

verbesserten Untersuchung der durch den Google Books Ngram Viewer 

bereitgestellten Daten.  
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General Introduction 
The advent of computers and the Internet, as part of the Digital Revolution, has spread 

knowledge globally by transforming even age-old wisdom into digital resources that 

can be accessed all over the world. In this regard, also research methods, i.e., strategies 

to generate knowledge, have seen unprecedented opportunities. In particular, cultural 

product analysis  a research method that infers patterns of culture from tangible 

public representations of culture such as books, news coverage, or song lyrics (see e.g., 

Morling & Lamoreaux, 2008 and Lamoreaux & Morling, 2012, for a review)  has 

been revolutionized. Until recently, analyzing cultural products to unearth cultural 

change was very costly, particularly in terms of labor. The spread of new technologies 

such as word coding computer programs and the Internet, however, has allowed 

researchers to analyze language use in cultural products in more voluminous, accurate, 

and efficient ways (Twenge et al., 2012a). In this regard, particularly big data tools 

offer extraordinary opportunities for this field. For instance, if 

collections of carefully chosen works enables scholars to make powerful inferences 

, imagine the power of analyzing a corpus consisting 

of millions of books and how much more precise the measurement of the underlying 

phenomena will be (Michel et al., 2011, p.176).  

The Google Books Ngram Viewer  an online search engine that charts word 

frequencies from a corpus of millions of scanned books  constitutes one of these 

powerful opportunities. Along with its launch in 2010, the developers argued that one 

advantages for scientific purposes is the hands-on quantification of 

cultural change (Michel et al., 2011). In particular, Michel et al. (2011) presented 

different ways of analysis to subject cultural trends to quantitative investigation and to 

derive new understanding from the massive aggregation of data. By now, these 

suggestions have been gratefully embraced by dozens of studies. In this regard, also 

the present thesis exploits the power of the Google Books Ngram Viewer to examine 
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cultural change, particularly, by investigating social change and human development 

based on the concepts of individualism and collectivism (Greenfield, 2009). However, 

as with any new and evolving methodology, a careful consideration of potential 

limitations and its consequences on data interpretation is inevitable. By taking the 

shortfalls of the Google Books Ngram Viewer into account, the present thesis is not 

only concerned with the use of the Google Books Ngram Viewer to examine cultural 

change but aims at improving the currently applied method by carefully addressing 

criticism that has been voiced by the scientific community (see, e.g., Gooding, 2012; 

Pechenick et al., 2015; Pettit, 2016). 

As part of this general introduction, I will first present the Google Books 

Ngram Viewer in detail. In this regard, I will summarize raised criticism. Second, I 

will explicate the concepts of individualism and collectivism, particularly with respect 

to  social change and human development theory that constitutes 

the main theoretical framework of this thesis. Third, I will point out the theoretical and 

methodological interconnectedness of the underlying research articles. 

The Google Books Ngram Viewer 
The Google Books Ngram Viewer charts the relative frequency of a given string of 

characters as found in a corpus of books, printed between 1500 and 2008. A string of 

characters  a so-called n-gram  can consist of one word America  (1-gram) 

or a sequence of several words  (5-gram). As 

of today, 22 different language-corpora are available, assigned to one of two versions 

an old and a new version  of the Google Books Ngram Viewer. Whereas the base

corpus of the old version consists of more than 5 million books, covering the languages 

English (e.g., American, British, Fiction, One Million), French, Spanish, German, 

Chinese, Russian, and Hebrew (Michel et al., 2011), the new version with improved 

optical character recognition compromises a total of more than 8 million books, 
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including Italian-language literature (Lin et al., 2012). Figure 1 shows the surface of 

the Google Books Ngram Viewer as accessible via https://books.google.com/ngrams.

Figure 1. The Google Books Ngram Viewer. 

The graphs are generated by using the new English corpus and by dividing the number 

of the words  (Albert Einstein, Frankenstein, and Sherlock Holmes) yearly 

appearances by the total number of words in the corpus in the respective year. 

However, only frequencies of words that appear at least in 40 books across the corpus 

are considered. In general, users can manually enter search terms (n-grams consisting 

of up to 5 words) and select the time span (between 1500 and 2008), the underlying 

corpus (by language, while old version and no date 

affiliation to the new version of the corpus), whether graphs shall be displayed 

considering raw data or moving averages (i.e., with or without smoothing, where the 

selected number indicates the number of years over which an average frequency is 

computed), and the preferred search type (i.e., case-insensitive). Further forms of 

advanced searches include wildcard search (by putting a * in place of a word the 

Google Books Ngram Viewer charts the top ten substitutions), inflection search (by 

appending _INF to a word its modifications are displayed), part-of-speech-tags (by 

appending tags such as _VERB, _NOUN, _ADV, etc. the Google Books Ngram 
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Viewer distinguishes between verbs, nouns, or adjectives etc.), and compositions (by 

-  are combined).1

Based on its easy access to big data on cultural products, related to various 

cultures and centuries, at almost no labor costs, the Google Books Ngram Viewer 

provides far-reaching opportunities for research purposes. However, there are several 

shortfalls that require a cautious interpretation of data. Main points of criticism relate 

to insufficient optical character recognition regarding the digitization of text. For 

example, semantic scanning errors that often affect words including the 

 might lead to a systematically biased computation of word frequencies. Along 

these lines also metadata that is incorrectly populated, i.e., wrong publication dates or 

genres, can lead to similar biases. Additional critique refers to the 

amount of scientific literature, owed to the fact that most books were drawn from 

university libraries. Because books are not chosen based on transparent criteria such 

as popularity, single authors might be able to influence the corpus with specific words 

and phrases. As a consequence, these words may rather represent an elite minority 

than a board population and therefore bias assumptions on the general development of 

cultural change over time (see, e.g., Gooding, 2012; Pechenick et al., 2015; Pettit, 2016 

.

Social Change and Human Development 
This thesis uses the Google Books Ngram Viewer to test theoretical predictions on 

cultural change as mainly derived from the social change and human development 

theory by Greenfield (2009). The theory links social changes to developmental 

changes by arguing that shifts in sociodemographic factors alter cultural values and 

developmental patterns. theory 

are the terms Gemeinschaft (community) and Gesellschaft (society), introduced by the 

1 For further and more detailed information visit https://books.google.com/ngrams/info.
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German sociologist Tönnies (1887/1957). Both concepts are characterized by different 

sociodemographic dimensions. A Gemeinschaft, for example, describes a rural, 

simple, and small scale ecology with low technological standards, limited educational 

access, and a comparably poor economy that pursues subsistence. A Gesellschaft, in 

contrast, refers to an urban, large scale, and complex ecology with high technological 

standards, a well-developed educational system, and a rather wealthy and commercial 

economy. Moreover, whereas relations in a Gemeinschaft are characterized by being 

permanent and mostly lifelong, social relations in a Gesellschaft are less enduring and 

more often fleeting. The classical concepts of collectivism and individualism 

summarize social adaptations to the two typ 2009,

p.401).2 In particular, collectivistic values, behavior, and psychology are adapted to 

Gemeinschaft environments whereas individualistic values, behavior, and psychology 

are adapted to Gesellschaft environments. Although previous research has already 

recognized that sociodemographic shifts move values from more collectivistic to more 

individualistic manifestations (see, e.g., Triandis, 1993 and Hofstede, 2001), 

 provides an in-depth understanding of the transformation 

and the development of cultural changes based on the two distinct environments.  

Using the Google Books Ngram Viewer, Greenfield (2013) and Zeng and 

Greenfield (2015) empirically tested the assumptions of the social change and human 

development theory for the US, UK, and China. In particular, both studies examined 

the influence of dominant sociodemographic trends such as the movement from rural 

environments, informal education, and a subsidence economy to urban environments, 

formal education, and commerce on values and behavior. By a visual and quantitative 

examination of frequencies of individualistic (Gesellschaft-indexed) and collectivistic 

(Gemeinschaft-indexed) American and British English as well as Chinese words, 

2 Although Greenfield (2009) suggests that the terms individualism and collectivism do not adequately 
describe cognitive adaptations to the two types of environment [and that] the ecologies have greater 
explanatory po Gemeinschaft and collectivism as 
well as the terms Gesellschaft and individualism are used interchangeably. 
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respectively, both studies noted a shift towards increased individualism over time. To 

reinforce the relationship between changes in ecology and values, Zeng and Greenfield 

(2015) placed special emphasis on an additional investigation of the correlations 

between word frequencies and changes in the sociodemographic factors urbanization, 

wealth, and formal schooling. 

Present Research 
The first research article, published in the International Journal of Psychology, builds 

on  predictions by replicating 

using the German Google Ngram corpus. Further, we systematically considered 

synonyms as an improvement on the method. With this study, we aimed at providing 

human development theory. In addition, we strove for showing that cultural changes 

can be bidirectional. In particular, due to the Germans  special situation during World 

War II, we expected a reversal from individualistic to collectivistic values in this 

period. To conduct the analysis, we translated English words to 

German. We then used the Google Books Ngram Viewer to compare frequencies of 

individualistic and collectivistic German words between the years 1800 and 2000, with 

a special focus on World War II. Because the criteria s (2013) explicit 

choice of words were not clearly indicated and the subjective choice of a specific word 

may influence the overall results (e.g., 

 the synonym  an increase instead of a 

decrease is observed), we additionally selected the first three synonyms for any 

translated German word, as listed in a thesaurus. Descriptive as well as quantitative 

investigations show an overall increase in the frequency of individualistic words, 

whereas the frequency of collectivistic words decreased. As expected, during the years 

of war there is a reversal that indicates the development towards a more collectivistic 

culture at this time. Overall, our findings suggest that based on the Germans
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continuous movement from rural to urban areas, also the society became more 

individualistic over time.  

The second research article, published in PLOS ONE, constitutes a guideline 

on how to conduct Google Ngram studies and increase the reliability of results. The 

guideline proposes five procedures, namely the use of (I) multiple language corpora, 

(II) an English fiction corpus, (III) word inflections, (IV) synonyms, and (V) a 

standardization procedure that accounts for  data influx while treating 

all investigated words equally. In addition, it provides a clear roadmap on how to use 

the procedures in combination and a way to deal with potential influences of 

censorship and propaganda. The procedures are illustrated in a step-by-step example, 

investigating the development of the importance of religion between the years 1900 

and 2000. By comparing the results obtained through the different methods, the study 

points out that the application and especially the combination of our suggested 

procedures can increase the reliability of results and prevent researchers from deriving 

wrong and undifferentiated assumptions. The study thereby builds on the first research 

article where we already introduced the systematic consideration of synonyms as an 

improvement on the method. We incorporated this valuable procedure in the guideline 

and provided suggestions on how to apply it in a cross-cultural setting. Further, by 

exemplarily studying the development of the importance of religion, the second 

research article focuses likewise on the development of social change, particularly the 

decrease of collectivistic values. In line with theoretical predications, we observe a 

drop in the importance of religion over time. However, in accordance with the findings 

of the first study, there is a reversal during World War II which supports the argument 

that cultural changes can be bidirectional.  

The third research article studies the development of the expression of 

emotions in China over time by focusing on the Chinese Google Ngram corpus. In 

close relation to the first article, we use 

development theory as the underlying conceptual framework and apply  whenever 
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possible  the procedures suggested in the guideline of the second research article. In 

this study, we specifically focus on China for the following two reasons. First, as a 

traditional collectivistic society, China  recent transformative changes in its social 

ecology have required its people to face great challenges concerning their long-

established values and behavior. Thus, we expect to observe a development towards 

individualism in a more distinct way. In particular, based on the differences in the use 

and perception of positive and negative emotions in individualistic and collectivistic 

societies, we predict that the frequency of positive Chinese emotion words increased, 

whereas the frequency of negative Chinese emotion words decreased between the 

years 1970 to 2008. Second, because the Chinese language is not based on a Latin 

alphabet, we show how the guideline of the second research article can be applied and 

extended for studies that use the more error-prone Chinese corpus. In this respect, we 

developed and applied an additional corpus-specific procedure that researchers can 

consider to reinforce the reliability of results. In particular, we investigated whether 

corpus-specific biases such as scanning errors may lead to the occurrence of similar 

frequency patterns for a set of emotion words and a further set of optically similar but 

unrelated expressions. Overall, results do not seem to be influenced by any corpus-

specific biases. In addition, based on China s urbanization, the increase in the level of 

wealth, and the trend towards formal education, the findings suggest that the countr s

development towards a more individualistic society results in an increase in the use of 

positive emotions and a decrease in the use of negative emotions.  
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Nadja Younes, Laura Höhner, and Ulf-Dietrich Reips 

University of Konstanz 





Abstract
This article examines the prevalence of positive and negative emotions in China based 

on the countr s recent transformative changes in its social ecology. Conceptual 

framework of this study is the social change and human development theory that 

argues that changes in sociodemographic factors such as rapid economic growth or 

urbanization contribute to the development towards a more individualistic culture. 

There are fundamental differences in the perception and expression of emotions 

between individualistic and collectivistic cultures. In particular, avoiding negative and 

promoting positive emotions is expected to resonate with the cultural ideal of 

individualistic societies, whereas the avoidance of negative and promotion of positive 

emotions is not prioritized in collectivistic cultures. Based on China s recent 

development towards a more individualistic society the current study investigates 

whether there is a related shift in the prevalence of positive and negative emotions. By 

using the Google Books Ngram Viewer, we show that frequencies of positive 

(negative) emotion words exhibit an upward (a downward) trend between the years 

1970 and 2008. Furthermore, a positive (negative) correlation between frequencies of 

positive (negative) emotion words and China s rising level of wealth, urbanization, 

and formal education suggests that values and behavior shift along with changes in 

ecology.  
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Introduction 
During the last decades, collectivistic China has undergone massive transformations, 

driven by numerous socio-political changes such as the Cultural Revolution from 1966 

to 1976 and the economic reforms in 1978. Particularly since the latter, China s

economy has been substantially growing, leading to rising levels of wealth, formal 

education, and a continuous movement from rural towards urban environments (Zeng 

& Greenfield, 2015). As part of her theory on social change and human development, 

Greenfield (2009) suggests that such ecological shifts encourage cultural 

development, particularly, the development from collectivism towards individualism. 

The theory relies on Tönnies (1887/1957) conceptualization of a Gemeinschaft

(community) and a Gesellschaft (society). A Gemeinschaft describes relatively 

impoverished, rural, and low-tech environments with rather low levels of formal 

education, whereas a Gesellschaft relates to relatively wealthy, urbanized, and high-

tech environments with well-developed educational systems. Greenfield (2009) links 

individualistic values, behavior, and psychology to a Gesellschaft and collectivistic 

values, behavior, and psychology to the features of a Gemeinschaft. In line with 

China s recent development towards a Gesellschaft’s direction, several studies provide 

evidence for the culture  development towards a more individualistic society (see, 

e.g., Moore, 2005; Yan, 2009; Sun & Wang, 2010; Cai et al., 2012; Xu & Hamamura, 

2014; Hamamura & Xu 2015; Zeng & Greenfield, 2015; Yu et al.; 2016), particularly, 

assessments of their own happiness and life satisfaction  p. 

450).

In this paper, we took  cultural context and 

massive transformative changes during the last decades. In particular, we investigated 

whether there is a related shift in the prevalence of positive and negative emotions 

based on fundamental differences in the perception and expression of emotions 
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between individualistic and collectivistic cultures. Oishi and colleagues (2013), for 

example, provide an overview of variations in the concept of happiness across cultures, 

with collectivistic cultures being more likely to have luck-based concepts, whereas 

individualistic societies consider happiness as actively pursuable. Happiness, life-

satisfaction, and individual well-being are conscious goals for individualists. In 

particular, individualistic cultures pursue the maximization of pleasure and strive for 

a minimization of displeasure because both aspects significantly contribute to the 

-being (Schimmack et al., 2002). In accordance with this notion, 

Kuppens et al. (2008) report that life satisfaction relates more closely to the experience 

of positive emotions than to the absence of negative emotions, with negative emotions 

being more negatively associated with life satisfaction in individualistic than in 

collectivistic countries. In fact, negative emotions like sorrow, hostility, and anger are 

even perceived as dangerous or noxious (Potter, 1988). Accordingly, the desire to 

avoid negative emotions and promote positive emotions, o

positive view of the self, relates to the cultural ideal of individualistic societies, which 

emphasizes the pursuit of standing out and feeling good.  

In contrast, in rather collectivistic cultures, paying attention to cultural norms 

is of greater importance than maximizing pleasure. The achievement of group 

harmony, e.g., by avoiding interpersonal disharmony, is considered one of the most 

important goals (Ho, 1979; Kuppens et al., 2008). 

actual

integrity by side stepping open disagreement  (Wilson 1974, p.196).  The pursuit of 

group harmony thus often causes the bearing of negative emotions. Therefore, the 

avoidance of negative emotions is infrequent and not prioritized because its impact on 

life satisfaction is considered to be of minor importance (Kuppens et al., 2008). Indeed, 

Potter (1988) points out that in collectivistic cultures, negative emotions are openly 

expressed because they are not considered to be intrinsically dangerous. The capacity 
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to work and suffer for others thereby reflects the foundation for social as well as 

intimate relationships, whereas in individualistic cultures positive emotions such as, 

e.g., love serve as the symbolic basis for social relationships. 

By linking China s development towards a more individualistic society to the 

differences in the prevalence of positive and negative emotions in collectivistic and 

individualistic cultures, we hypothesize that the prevalence of positive emotions 

increased while the prevalence of negative emotions decreased over time. In addition, 

to study the relationship between changes in ecological factors and emotions, we 

examine to what extent shifts in the prevalence of negative and positive emotions are 

directly related to  rising level of wealth, formal education, and urbanization. 

Method and Procedure 

Language as an Assessment of Culture 

In this paper, we investigate changes in the prevalence of positive and negative 

emotional expressions in the Chinese society by examining frequencies of positive and 

negative emotion words in Chinese books. The rationale behind this analysis is the 

assumption that cultural patterns can be inferred from cultural products such as 

writings (Hamamura & Xu, 2015). We conducted this analysis by using the Google 

Books Ngram Viewer  a publicly and freely accessibly search engine that charts word 

frequencies he total 

number of words in the Google Books Ngram  corpus in that year. The latest 

version of the overall corpus consists of about 8 million digitized books, published 

between 1500 and 2008. The books were provided by more than 40 libraries and split 

into 8 languages (English, German, Russian, French, Italian, Hebrew, Spanish and 

Chinese), which are stored in individual corpora. Accessing the latest version of the 

Google Books Ngram Viewer, the current study is based on a corpus of 302,652 

Chinese books (Michel et al., 2011; Lin et al., 2012).  
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To conduct our analysis, we followed Zeng and Greenfield (2015) and focused on the 

period between 1970, the midst of the Chinese Cultural Revolution, and 2008. We 

tested for quantitative changes in emotion words by examining Pearson correlation 

 or sociodemographic 

factors, respectively.1 Based on the idea that the natural frequency of a word is relevant 

for assessing its cultural change, we first focused on raw frequency, 

independently. In a second step, we summed up the frequencies of single words per 

year (and emotion type, i.e., positive or negative), and ran an aggregated correlational 

analysis (see, e.g., Twenge et al., 2012 a,b, 2013). Accordingly, the more frequent an 

emotion word, the larger its proportional influence. Finally, we followed Younes and 

Reips (2019) by applying a standardization procedure that accounts for the 

proportional influence of single words as well as data-related trends.2 In particular, we 

subtracted the summed z-scored frequencies of several common words, obtained from 

Lin et al. (2012), from the summed z-scored frequencies of our original emotion 

words.

To obtain a reference set of suitable common words, we considered Lin et al.

(2012) list of very common Chinese words and compared them to Hughes et al.

(2012) list of neutral words. We chose all words that appear on both lists. This 

procedure verifies that common words are free of any underlying meaning that might 

potentially bias the results. In accordance, we did not include pronouns based on their 

categorization as content-full words by previous literature (see, e.g., Twenge et al., 

2012b, 2013; Uz, 2014; Hamamura & Xu, 2015; Yu et al., 2016). Because Hughes et 

al. s (2012) list comprises only English terms, we asked two Chinese native speakers, 

who are also fluent in English, to translate  (2012) list of Chinese common 

words to English. We then searched for all of the suggested translations on Hughes et 

al. s (2012) word list. Applying this procedure, the final sample of suitable Chinese 

1 For all analyses we followed Hamamura and Xu (2015) and used a smoothing of 1. 
2 See Younes and Reips (2019) for a detailed explanation of the procedure. 
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common words consists of  (at, in)  (not, no)  (also, too, as well), 

(and, together with),  (and, together with, against)  (this, these),  (all, each, 

every)  (is, are, am)  (there is, there are). Figure 1 visualizes the development 

of the common words  over time and reinforces the concern that data 

influx may potentially bias the results and should be taken into account. 

Figure 1. Pattern of Chinese common words from 1970 to 2008. 

Emotion Words 

We started with a set of 24 English emotion words, obtained from Fontaine et al. 

(2007). Because we only focus on positive and negative emotion words, we excluded 

the  as well as one expression that consists 

of two words ( ). Hence, our final sample comprises 21 emotion words, 

with seven words describing positive and 14 words describing negative emotions. 

Again, two native speakers translated the list of English emotion words to Chinese. 

Independently from each other, both agreed on the same Chinese expressions. Table 1 

provides an overview of the Chinese emotion words and their English translations. 
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Table 1. Overview of emotion words.

Positive Emotion Words Negative Emotion Words  
 (joy)  (fear)  (irritation) 

 (happiness)  (sadness)  (guilt) 

 (contentment)  (shame)  (hate) 

 (pleasure)  (despair)  (jealousy) 

 (love)  (anger)  (contempt) 

 (pride)  (anxiety)  (disgust) 

 (affection)  (disappointment)  (stress) 

One common criticism related to research using the Google Books Ngram Viewer is 

that results may be prone to biases arising from poor optical character recognition 

(OCR), particularly with respect to semantic scanning errors, due to similarities in 

letters or signs. In their supporting online material, Michel et al. (2011) argue that in 

order to ensure high data quality, volumes with poor OCR quality were filtered out. 

However, due to comparatively fewer books in the Chinese corpus, no OCR filter was 

applied. Although previous research suggests that the 

Chinese corpus  validly in inferring cross-temporal trends in the Chinese 

 (Hamamura & Xu, 2015, p. 932), we aimed at verifying the reliability of our 

results by considering several sets of synonyms (Younes & Reips, 2018, 2019) as well 

as by taking the development of an additional set of control words, i.e., words with 

similar optical characters but different meanings, into account.  

Synonyms  

To verify that results are not driven by idiosyncrasies or varying meanings, we 

followed Younes and Reips (2018, 2019) and collected up to three synonyms 

(whenever possible) for each of the above stated Chinese emotion words using the 

thesaurus 1700 Groups of Frequently Used Chinese Synonyms . To ensure that the 

synonyms are adequate substitutes, we further followed Younes and Reips  (2019) 
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suggestion and asked several Chinese native speakers to rate the synonyms  suitability 

on a scale of 0 (no synonym) to 200 (perfect synonym). In particular, 12 Chinese native 

speakers rated our synonyms through an online survey.3 All native speakers were 

students (83% female, average age 21 years) at a Chinese University and reported to 

have at least a high school diploma. Table 2 provides an overview of the dictionary-

based synonyms and their respective average ratings. 

Table 2. Overview of synonyms (dictionary-based) and their respective average 
ratings. 
Positive
Emotion Words Synonyms Average 

Rating
 (joy)  (glad, happy) 152.5

 (happy, joyful, cheerful) 151.5

 (happiness)  (luck, happiness, good fortune, blessing) 83.8

 (contentment)  (satisfied, contented) 127.9

 (be satisfied, as one wishes) 100.9

 (pleasure)  (interest) 112.2

 (love)  (ardently love, have deep love (or 
         affection) for) 

107.0

 (pride)  (have a proper sense of pride 
         or dignity, be proud of sth.) 

129.3

Negative 
Emotion Words Synonyms Average 

Rating
 (fear)  (fear, dread) 162.3

(fear, dread) 159.3

 (fear, dread, be afraid of) 153.8

 (sadness)  (grieved, sorrowful) 142.7

 (shame)  (be ashamed ) 157.0

 (anger)  (get angry, flare up, lose one's temper) 151.1

 (angry, resentful, enrage) 143.6

 (anxiety)  (be afraid, be scared, be in fear of) 169.3

 (disappointment)  (have one's spirit dampened, feel     156.7

3 We considered only complete forms. 



         disappointed) 
 (lose heart, be discouraged) 131.1

 (irritation)  (get angry, flare up, lose one's temper) 90.8

 (hate)  (enemy, foe) 136.8

 (indignantly resent; furiously detest) 123.8

Our final list of synonyms comprises 21 words, covering 14 out of the 21 original 

emotion words. The mean rating over all words, 135.4, indicates that on average, 

chosen synonyms mirror the original emotion words appropriately. However, since we 

did not obtain any synonym for 7 of the original emotion words using a dictionary-

based approach, we also asked the Chinese native speakers to propose one adequate 

synonym for each original emotion word. To verify the appropriateness of the 

suggested synonyms, we only considered words that were mentioned by at least two 

persons and different from the synonyms that we already obtained through the 

dictionary-based approach.4 Table 3 provides the final overview of proposed 

synonyms for positive and negative emotion words. 

Table 3. Overview of synonyms (suggested by native speakers) for positive and 
negative emotion words with their respective translation and total number of mentions.

Positive
Emotion Words Synonyms       # of

   mentions 
 (joy)  (happy, joyful, cheerful, delightful) 5

 (happiness)  (happy, very satisfactory) 4

 (contentment)  (gratified, satisfied) 2

 (suit, be to one's liking or taste) 2

 (pleasure)  (interest, delight, taste) 3

 (love)  (like, love, be fond of, be keen on) 5

(love, have a liking for, be fond of, be keen 
         on) 

2

4 To avoid the case that synonyms obtained through the dictionary-based approach were only repeated, 
we asked the 12 Chinese native speakers first to propose own synonyms and then to rate given 
synonyms. 



 (love, love affair) 2

 (pride)  (haughty, arrogant, impudent) 2

(supercilious, conceited, arrogant, 
         haughty) 

2

 (self-satisfied, smug, complacent) 2

 (affection)  (admire, hold in high esteem) 5

 (admire, adore) 4
Negative 
Emotion Words Synonyms # of 

    mentions 
 (sadness)  (feel sorry, feel bad, be distressed) 6

 (sad, grieved, sorrowful, broken-   
          hearted) 

2

 (shame)  (feel ashamed and remorseful, be 
          conscience-stricken) 

2

 (despair)  (hopeless, impossible) 9

 (anger)  (get angry, be furious) 8

 (indignant, enraged, furious) 2

 (disappointment)  (lose) 3

 (giving up all hope, hopelessness, 
         despair) 

2

 (irritation)  (indignation, fury, anger, wrath) 7

 (indignant, enraged, furious) 3

 (guilt) 
 (feel ashamed and remorseful, be 

         conscience-stricken) 
7

 (hate) 
 (have a grudge against, resent,  

         hate) 
3

 (look upon with hostility, be 
         hostile to, regard as an enemy) 

2

 (grudge, grievance, hatred) 2

 (jealousy)  (be jealous of, envy) 12

 (contempt)  (despise, scorn, look down on,   
         show contempt for) 

4

 (despise, belittle, scorn, look down 
         on) 

3



(look down upon, belittle, scorn,
             despise) 

2

 (disgust)  (detest, abhor, abominate, loathe) 5

 (vomit, throw up) 2

 (stress)  (sth. weighing on one's mind,  
mental burden) 

2

Note. Translations are obtained through the New Age Chinese-English Dictionary.

Control Words 
As a second robustness check, we developed an approach that can be used to test 

whether results are likely driven by systematic scanning errors within the Chinese 

corpus. In particular, we considered frequencies of words that are represented by 

similar optical characters as our original Chinese emotion words but have a different 

meaning. Consequently, the pattern of these frequencies should be different from the 

pattern of the original emotion words. To facilitate this robustness check, we used the 

New Age Chinese-English Dictionary that lists Chinese expressions according to their 

first character. In a first step, we located the original emotion word. In a second step, 

we identified the first entry above (upper entry) and the first entry below (lower entry) 

the original emotion word that has both, an identical number of total characters and 

the same first character as the original Chinese emotion word.5 As indicated in Table 

4, applying this procedure, we obtained control words for four positive and five 

negative emotion words. 

Table 4. Overview of control words.

Positive Emotion Words Upper Entry Lower Entry 
 (joy)  (pay expenses)  (outbreak of hostilities)  

 (contentment) s eyes)  (Manchu) 

     (love)      (fine quality jade)      (cover, shelter) 

5 In case the Google Books Ngram Viewer did not display any frequencies for a selected control word, 
we took the next available word listed in the dictionary. Words were considered as control words when 
their meaning was different from the meaning of the corresponding emotion. Since the word for love
only consists of one character, we considered only the first character with additional radicals. Thereby, 
we only considered lower entries because otherwise the whole symbol would have been changed. 



 (affection)  (dip, angle of dip)  (dumping) 
Negative Emotion Words Upper Entry Lower Entry 

 (fear)  (damage)  (feel ashamed)  

 (despair) (without offspring)  (lost music, anything lost to 
the modern world) 

 (irritation)  (raw lacquer) s lifetime)  

 (guilt)  (internal diameter)  s relative)  

 (contempt)  (humble servant)   (vulgar, philistine)

Results

The Prevalence of Emotions over Time 

Focusing on the development of individual raw frequencies of positive emotion words 

over time, i.e., computing the correlation between raw frequencies and years, we 

observe a significant upward trend during the relevant years 1970 to 2008 for the 

Chinese emotion words joy  (r=0.77, p<0.001), 

=0.58 p<0.001), and . ,

p>0.1) exhibits a positive but non-significant trend over time. The only positive 

emotion words that show a negative time trend are -0.56, p<0.001) and 

pride  (r=-0.75, p<0.001).  Figure 2 visualizes the pattern of positive emotion words. 

Figure 2. Pattern of positive emotion words in the Chinese corpus from 1970 to 2008.
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The frequencies of positive emotion words peaked in the middle of the 1970s. The 

graph further indicates that the 1980s were a period in which the frequencies of 

positive emotion words declined substantially. However, since the early 1990s, we 

observe an increase in frequencies for the majority of positive emotion words. As 

indicated by Figure 3, the pattern of negative Chinese emotion words is more 

differentiated.  

Figure 3. Pattern of negative emotion words in the Chinese corpus from 1970 to 2008.

The visual inspection postulates a general positive trend until the end of the 1970s. In 

the subsequent years, the trend becomes rather constant and for several words strongly 

negative.

The correlation analysis suggests that the individual raw frequencies of 

(r=0.44, p<0.01), rose 

significantly over time. In contrast, the words for -0.86, p<0.001), 
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negative trend over time. Finally, -

0.12, p>0.1) display no significant pattern. 

Raw frequencies of words from the Google Books Ngram Viewer can be 

misleading. To thus obtain a more reliable picture, i.e., one corrected for a number of 

issues with the Google Books Ngram Viewer, we followed Younes and Reips (2019) 

and conducted a set of analyses that can improve the reliability of results of Google 

Ngram studies. First, we calculated correlation coefficients by summing up the 

individual raw frequencies of the original positive and negative emotion words, 

respectively. Second, we repeated both analyses several times by adding three 

different sets of synonyms (procedure 4, Younes & Reips, 2019). In particular, in a 

first approach, we added the set of synonyms obtained through the dictionary-based 

approach. In a second approach, we added the set of synonyms suggested by the 

Chinese native speakers. In a third approach, we added a set consisting of the 

synonyms obtained through the dictionary-based approach as well as the synonyms 

that were suggested by the Chinese native speakers. However, to solely take the most 

adequate synonyms into account, we dropped synonyms obtained through the 

dictionary-based approach if their rating was lower than the sample mean of 135.4. 

Third, we re-conducted each of the above-mentioned analyses by accounting for data 

influx, i.e., variations in the corpus over time, and unequal weights, i.e., the 

overproportioned influence of single words. In particular, in this advanced method, we 

subtracted the summed z-scored frequencies of various common words obtained from 

Lin et al. (2012), from the summed z-scored frequencies of the emotion words 

(procedure 5, Younes & Reips, 2019). Finally, as an additional robustness check, we 

computed the correlation coefficients between years and yearly differences between 

the frequencies of original emotion words and the frequencies of control words, both, 

using raw frequencies and the advanced method. Table 5 presents the results.  
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Table 5. Overview of results.

I           II 

frequencies 
common Chinese
words

Positive emotion words  r=-0.18 r= 0.60*** 
Negative emotion words  r=-0.77*** r= 0.09 
Positive emotion words including  
synonyms (dictionary) 

r=-0.09 r= 0.29

Negative emotion words including  
synonyms (dictionary) 

r=-0.73*** r=-0.45** 

Positive emotion words including  
synonyms (native speakers) 

r= 0.29 r= 0.70*** 

Negative emotion words including  
synonyms (native speakers) 

r=-0.80*** r=-0.30

Positive emotion words including  
synonyms (dictionary + native speakers) 

r=-0.16 r= 0.58*** 

Negative emotion words including  
synonyms (dictionary + native speakers) 

r=-0.77*** r=-0.41** 

Difference between control & emotion words r=-0.27 r= 0.48** 
 Note. p<.1, **p < .01, ***p < .001 

After accounting for unequal weights and data influx over time, i.e., using the 

advanced method (Table 5, Column II), the original set of positive emotion words 

displays a significant positive trend, whereas negative emotion words do not show any 

significant pattern. The picture for negative emotion words, however, changes after 

including the different sets of synonyms. While there is a significant positive trend for 

positive emotion words, the trend for negative emotion words turned significantly 

negative after including any set of additional synonyms. Finally, the pattern of the 

control words is significantly different from the pattern of the original emotion words, 

indicating that the results of this study are unlikely driven by a general bias within the 

Chinese corpus. 

Emotions and Ecology 

Based on the assumption that the shift towards a more individualistic society relates 

to changes in the Chinese ecology, we followed Zeng and Greenfield (2015) and 
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calculated correlation coefficients between frequencies of positive and negative 

emotion words (with and without synonyms) and the sociodemographic factors wealth 

(per capital gross national income), formal education (tertiary school enrollment), and 

urbanization (urban population). The data on sociodemographic factors is provided by 

the World Bank.6 Table 6 presents an overview of the results for the different 

sociodemographic factors. 

Table 6. Overview of results considering different sociodemographic factors.

     I            II 

frequencies
common Chinese 
words

Panel A: Wealth 
Positive emotion words r= 0.00 r= 0.82*** 
Negative emotion words r=-0.50** r= 0.35* 
Positive emotion words including  
synonyms (dictionary) 

r=-0.08 r= 0.51*** 

Negative emotion words including  
synonyms (dictionary) 

r=-0.50** r=-0.27

Positive emotion words including  
synonyms (native speakers) 

r= 0.36* r= 0.72*** 

Negative emotion words including  
synonyms (native speakers) 

r=-0.54*** r=-0.09 

Positive emotion words including  
synonyms (dictionary + native speakers) 

r= 0.04 r= 0.63*** 

Negative emotion words including  
synonyms (dictionary + native speakers) 

r=-0.52*** r=-0.24 

Panel B: Formal Education 
Positive emotion words r= 0.10 r= 0.82*** 
Negative emotion words r=-0.49** r= 0.33
Positive emotion words including  
synonyms (dictionary) 

r= 0.03 r= 0.58*** 

Negative emotion words including 
synonyms (dictionary) 

r=-0.49** r=-0.27 

Positive emotion words including  
synonyms (native speakers) 

r= 0.45** r= 0.77*** 

Negative emotion words including 
synonyms (native speakers) 

r=-0.53** r=-0.08 

Positive emotion words including  r= 0.12 r= 0.69*** 

6 See https://data.worldbank.org/. 
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synonyms (dictionary + native speakers) 
Negative emotion words including  
synonyms (dictionary + native speakers) 

r=-0.52** r=-0.23 

Panel C: Urbanization 
Positive emotion words r=-0.16 r= 0.73*** 
Negative emotion words r=-0.72*** r= 0.17 
Positive emotion words including  
synonyms (dictionary) 

r=-0.14 r= 0.36* 

Negative emotion words including  
synonyms (dictionary) 

r=-0.70*** r=-0.44** 

Positive emotion words including  
synonyms (native speakers) 

r= 0.29 r= 0.72*** 

Negative emotion words including  
synonyms (native speakers) 

r=-0.75*** r=-0.27

Positive emotion words including  
synonyms (dictionary + native speakers) 

r=-0.13 r= 0.60*** 

Negative emotion words including  
synonyms (dictionary + native speakers) 

r=-0.73*** r=-0.40** 

 Note. p<.1, *p < .05, **p < .01, ***p < .001 

Based on the fact that urbanization, wealth, and formal education have been constantly 

rising, also the results displayed in Table 6 are mainly in line with our hypotheses. In 

particular, using the advanced method (Column II), we find that the original set of 

frequencies of positive emotion words exhibits a significant positive correlation with 

all sociodemographic factors. Additionally, for the combined sets of frequencies of 

positive emotion words and all types of synonyms, we observe a significant positive 

correlation with all sociodemographic factors. In contrast, frequencies of the original 

set of negative emotions words also display a positive correlation. By including any 

set of synonyms, we obtain, however, the expected negative correlation that remains 

significant for urbanization. 

Discussion 
By using the Google Books Ngram Viewer to investigate changes in the frequencies 

of Chinese negative and positive emotion words between the years 1970 and 2008, 

this article analyzes the impact of social changes on the prevalence of emotions in 

China. Based on the theory of social change and human development (Greenfield, 
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2009), we hypothesize that related to China s development towards a Gesellschaft over

the last few decades, changes in the prevalence of emotions are also observable. In 

particular, based on differences in the perception and expression of emotions between 

individualistic and collectivistic cultures (Potter, 1988; Schimmack et al., 2002; 

Kuppens et al., 2008), the frequencies of positive emotion words are expected to 

increase, whereas the frequencies of negative emotion words are expected to decrease. 

On an aggregated level and after considering data influx, unequal weights, and 

synonyms, frequencies of positive emotion words exhibit the expected increase over 

time. In addition, frequencies of negative emotion words display the expected decrease 

over time. However, by considering the sets of the original emotion words without 

adding any synonyms, we observe a significant positive trend for positive emotion 

words and a positive but insignificant trend for negative emotion words. Although we 

believe that the mixed result obtained for the set of negative emotion words relates to 

a methodological bias that can be mitigated by the consideration of additional 

synonyms, it might be also possible that this result mirrors the impact of the role of 

cultural heritage on social change (Huntington, 1996). Ingelhart and Baker (2000), for 

example, provide profound evidence for the assumption that the broad cultural 

heritage of a society [ ] leaves an imprint on values that endures despite 

. Hence, the unexpected increase for some negative emotions 

could likely be the outcome of a reaction against the new values in China. Further, 

Greenfield and Zeng (2015) explain the counter-movement of some of their examined 

collectivistic values with China current stage of urbanization. A part of the 

population still lives a simple life with little wealth and low technology, whereas the 

other part of the population is urban, wealthier, and enjoys high technical standards. 

In line with the assumption that especially the latter part of the population is more 

closely linked to the adaption of individualistic values, Zeng and Greenfield (2015) 

indicate that there are co-existing value systems in current China, which are likely 

responsible for the partial increase of Gemeinschaft
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Finally, by directly linking positive and negative emotion words to sociodemographic 

changes, our results indicate that urbanization, increases in the level of wealth, and 

formal education facilitate changes in the prevalence of emotions. In particular, after 

considering the influx of data, unequal weights, and additional sets of synonyms, we 

observe a significant positive correlation between all sociodemographic factors and 

the frequencies of positive emotion words. In contrast, frequencies of negative 

emotion words show a significant negative correlation with urbanization, and a 

negative but mostly non-significant correlation with formal education and wealth. 

However, as part of the most advanced investigation procedure (considering influx of 

data, unequal weights, and synonyms obtained through a dictionary and suggested by 

Chinese native speakers), we excluded synonyms that received a below-average rating 

by the Chinese native speakers. By also including these synonyms, the correlations 

between frequencies of negative emotion words and formal education as well as wealth 

were weakly negative. Overall, the results suggest that values and behavior shift along 

with ecological changes.  

Like any other study, this paper is not without limitations. Although the 

consideration of the development towards individualism as the sole explanation of 

emotional development does certainly not capture all facets of such a complex and 

diverse field, this paper still sheds further light on the culture-sensitivity of values and 

behavior. A further point of criticism that we already noted relates to the Google Books 

 methodology, particularly to the lack of an appropriate 

OCR filter for the Chinese corpus (Michel et al., 2011, supporting online material). 

We aimed at addressing this issue not only with the use of different sets of synonyms 

but also by comparing the frequency pattern of the original emotion words to the 

frequency pattern of control words, i.e., words with similar Chinese characters but a 

different meaning. Since control words did not display a similar development as our 

positive and negative emotion words, potential flaws in Google Books Ngram 

OCR are likely not a major driver of our results. An additional concern that 



mainly based in Western countries. Hence, a large part of the underlying Chinese 

literature may be books that drew attention to Western audiences and may not properly 

 (Xu & Hamamura, 2014; Hamamura & 

Xu, 2015; Zeng & Greenfield, 2015). In this regard, we want to point out that the 

assumption that print culture represents culture as a whole may certainly not always 

hold. However, we believe that this study allows at least for an approximate 

assessment of the culture-sensitive development of emotions in China. 



General Discussion 
The three research articles of this thesis are concerned with the use of the Google 

Books Ngram Viewer. By examining the development of social change over the course 

of time, each study generates important empirical knowledge on the development 

towards individualism in different cultures. In addition, the thesis provides beneficial 

guidance concerning the methodology that can be used to increase the reliability of 

results. In what follows, I will explicitly point out the research articles  scientific 

contribution, provide implications for future research, and draw a final conclusion. 

Contribution to Knowledge 
The main contribution of this thesis is two-fold. First, each research article contributes 

to the vast amount of literature that focuses on the general development of 

individualism and collectivism over time (see, e.g., Triandis, 2018, for a review). In 

this respect, the thesis particularly adds to the novel strand of research that uses the 

Google Books Ngram Viewer to derive assumptions on cultural change (e.g., Kesebir 

& Kesebir, 2012; Twenge et al. 2012a,b; Oishi et al., 2013; Greenfield, 2013; 

Hamamura & Xu, 2015; Xu & Hamamura, 2014; Zeng & Greenfield, 2015; Yu et al. 

2016). With regard to the replication of Greenfiel

corpus, the first research article provides further evidence for the global universality 

of the recently developed social change and human development theory that suggests 

that sociodemographic shifts move values from collectivistic to individualistic 

manifestations (Greenfield, 2009). In this regard, the first and the second research 

article especially add to the better understanding of cultural change by revealing a 

bidirectional change for individualistic and collectivistic values. In particular, the first 

research article shows a general increase in individualistic values and a general 

decrease in collectivistic values over time but highlights a reversal during the years of 

the Nazi Regime and World War II. In accordance, the second research article 



demonstrates a similar reversal for collectivistic values despite a general negative 

trend. By putting its focus on religion, the second research article further contributes 

to the strand of research that discusses religion as a coping strategy (see, e.g., 

Pargament, 2001, for a review). Finally, by highlighting the development towards 

individualism for China, the third research article confirms previous findings on the 

 also for rather 

collectivistic countries (Moore, 2005; Yan, 2009; Sun & Wang, 2010; Cai et al., 2012; 

Xu & Hamamura, 2014; Hamamura & Xu 2015; Zeng & Greenfield, 2015; Yu et al.; 

2016). Thereby, the third research article simultaneously adds to the strand of (Google 

Ngram) research that focuses on emotions (e.g., Mohammed, 2012; Acerbi et al., 2013; 

Scheff, 2015; Morin & Acerbi, 2017). 

research articles methodological improvements and refinements. Because the Google 

Books Ngram Viewer offers impressive opportunities for research purposes, it has 

been increasingly used in recent academic research. Thus, it is important to 

continuously improve on the method to mitigate shortfalls that may potentially bias 

derived assumptions (see, e.g., Gooding, 2012; Pechenick et al., 2015; Pettit, 2016). 

In this respect, each of the three presented research articles improves on the previously 

applied method. In particular, to reduce the probability of wrong assumptions caused 

by the prevalence of, e.g., optical character recognition errors, flaws related to messy 

metadata, idiosyncrasies, and the disproportionately large influence of single words, 

the first research article introduces the systematic use of synonyms for the German 

corpus. In addition, the second article constitutes a guideline of state-of-the-art 

research methods that should be considered when using the Google Books Ngram 

Viewer. The guideline focuses on the synonym approach and four further 

methodological procedures that all aim at increasing the reliability of derived results. 

In particular, to test the universality of a certain theory or to compare results for various 

cultural environments, the use of different language corpora may be beneficial. 
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Further, by relying on a corpus that is not heavily impacted by scientific literature, the 

English fiction corpus allows to reinforce the findings derived from the American and 

British English corpora

similar words can be compared. Thereby, inconsistencies among semantically similar 

words can be detected and taken into account. Finally, the application of a newly 

developed standardization procedure accounts for both, unequal frequency weights, 

and the influx of data over time. By presenting a roadmap on how to apply several 

procedures in combination and by highlighting the empirical and theoretical 

consequences of their neglect, the second research article points out how sensitive 

results can be to the methodological choices a researcher can make. Finally, by 

focusing on Chinese, the third research article applies the previously introduced 

procedures to a language that is not based on a Latin alphabet. In addition, it adds a 

newly developed corpus-specific procedure that suggests how to evaluate whether, 

e.g., errors in optical character recognition, may bias the results. In particular, by 

comparing frequency patterns for a set of content-related words and a further set of 

optically similar but completely unrelated expressions, researchers can reinforce the 

reliability of results when using the Chinese corpus. 

Implications for Future Research 
This doctoral thesis offers valuable insights associated with the improvement on the 

method and the examination of cultural change using the Google Books Ngram 

Viewer. Both aspects offer interesting directions for future research. In particular, by 

reinforcing human development 

theory, this thesis suggests that an investigation of cultural change can be conducted 

by using any of the available corpora. In this regard, 

considering rather understudied corpora such as the Hebrew corpus may provide 

further beneficial insights and additional knowledge on, for example, the Israeli 

6



second research article focus on World War II to investigate the consequences of a 

other historically significant events might be interesting to study. The consideration 

of, e.g., additional wars, changes of governing, i.e., from democracy to a regime and 

vice versa, or foundations of unions or political parties may have also led to 

bidirectional value shifts. Further, although this thesis is mainly concerned with the 

development of individualism and collectivism over time, future research may use the 

Google Books Ngram Viewer to gain insight into various fields. Previous research, for 

example, also focused on topics such as gender differences (Twenge et al., 2012b; Del 

Giudice, 2012; Ye et al., 2018), personality (Roivainen 2013, 2015), or cognition 

(Hills & Adelman, 2015; Ellis et al., 2015; and Virues-Ortega & Pear, 2015). 

In terms of methodology, research using the Google Books Ngram Viewer has 

primarily focused on visual inspection, correlation analysis, and linear regression 

models. Accordingly, also this thesis takes these kind of methods into account. While 

they are suitable to reveal cultural changes, they do not establish a clear cause-effect 

relationship. In this regard, future research may put its focus more on the establishment 

of causality. Further, one of the most challenging problems with these types of analysis 

is the number of words that has to be considered to obtain real effects. For this reason, 

it would be beneficial to develop a standard, possibly by using some kind of bootstrap 

method to estimate the minimum amount of words needed to obtain reliable effects. 

The same holds true for the number of years to be included in the analysis. Another 

point that might be interesting to examine is the quantification of the quality 

improvement that comes by using the Google Books Ngram Viewer in general. To 

examine cultural change, previous studies also considered external corpora such as the 

Gutenberg online library that is, for example, not affected by the problem of messy 

metadata but consists of significantly fewer books (see, e.g., Morin & Acerbi, 2017). 

Future research may strive for conducting some kind of horse race by using several 

corpora and even go beyond the scope of books in order to determine what type of 

6



cultural product analysis is the most appropriate one to capture cultural change. 

Finally, this thesis presents procedures on how to conduct Google Ngram studies using 

the English, German, French, Italian, Spanish, and even Chinese corpora. As already 

mentioned, we did not study the Hebrew corpus. However, just as for Chinese, the 

visual similarity between letters of the Hebrew alphabet may also cause biases arising 

from errors in, e.g., optical character recognition. Particularly the letters Dalet, Hey, 

and Final Kaf might be difficult to distinguish for a computer algorithm. The same 

holds true for Russian. Within the scope of the second research article, we did not 

deeply focus on this corpus but only used it to discuss potential biases arising from 

censorship and propaganda. Future research should take the specific characteristics of 

the Hebrew and Cyrillic alphabet into account and strive for developing additional 

corpora-specific investigation procedures that are able to address potential biases. 

Conclusion 
Technological progress has spread knowledge globally. In this regard, also research 

methods, i.e., strategies to generate knowledge, have seen unprecedented 

opportunities. One of these opportunities has been the launch of the Google Books 

Ngram Viewer in 2010. The online nnual relative 

appearance in a corpus of millions of scanned books and thereby makes it possible to 

quantify cultural change. The present thesis uses the Google Books Ngram Viewer to 

investigate the development of cultural change over time. In line with previous 

towards individualism also for rather collectivistic societies like China. However, 

there is also evidence for an expected reversal during severe times of crisis such as 

wars, suggesting that cultural changes can be bidirectional. Further, by focusing on 

China, the thesis adds that cultural change also influences the expression of emotions. 

In addition to the newly established cultural insights, each of the three studies 

improves on 

6



shortfalls, i.e., scanning errors, flaws related to messy metadata, idiosyncrasies, and 

the disproportionately large influence of scientific literature or single words that may 

potentially bias derived assumptions. The methodological recommendations cumulate 

in a state-of-the-art guideline on how to conduct Google Ngram research and are 

extended by a corpus-specific procedure for Chinese. To summarize, this thesis does 

not only add to research on cultural development but suggests that the Google Books 

Ngram Viewer offers unprecedented research opportunities. Further, by equipping 

researchers with a highly relevant and extensive set of methodological tools, this thesis 

full potential. 
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S1 Appendix 

Due to large scaling differences, the Figures A to N of S1 Appendix do not include the words 

Fig A. Raw frequencies for religious terms using the American English Google Ngram corpus. 

Fig B. Raw frequencies for religious terms using the American English Google Ngram corpus.

Fig C. Raw frequencies for religious terms using the British English Google Ngram corpus.
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Fig D. Raw frequencies for religious terms using the British English Google Ngram corpus. 

Fig E. Raw frequencies for religious terms using the German Google Ngram corpus.

Fig F. Raw frequencies for religious terms using the German Google Ngram corpus.

0.000%
0.002%
0.004%
0.006%
0.008%
0.010%
0.012%
0.014%
0.016%

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

Fr
eq

ue
nc

y 
in

 %

Year
prayer prophet religion revelation ritual
saint sermon shrine soul spirit

0.000%

0.001%

0.002%

0.003%

0.004%

0.005%

0.006%

0.007%

0.008%

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

Fr
eq

ue
nc

y 
in

 %

Year
Altar Engel Glaube Geistlichkeit Überzeugung
Doktrin Himmel Wunder Pilgerfahrt

0.000%

0.003%

0.006%

0.009%

0.012%

0.015%

0.018%

0.021%

0.024%

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

Fr
eq

ue
nc

y 
in

 %

Year
Gebet Prophet Religion Offenbarung Ritual
Heiliger Predigt Schrein Seele Geist



Fig G. Raw frequencies for religious terms using the Italian Google Ngram corpus.

Fig H. Raw frequencies for religious terms using the Italian Google Ngram corpus.

Fig I. Raw frequencies for religious terms using the Spanish Google Ngram corpus.
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Fig J. Raw frequencies for religious terms using the Spanish Google Ngram corpus. 

Fig K. Raw frequencies for religious terms using the French Google Ngram corpus. 

Fig L. Raw frequencies for religious terms using the French Google Ngram corpus.
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Fig M. Raw frequencies for religious terms using the Fiction English Google Ngram corpus. 

Fig N. Raw frequencies for religious terms using the Fiction English Google Ngram corpus.

Fig O. Raw frequencies for common words using the American English Google Ngram corpus.
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Fig P. Raw frequencies for common words using the British English Google Ngram corpus.

Fig Q. Raw frequencies for common words using the German Google Ngram corpus.

Fig R. Raw frequencies for common words using the Italian Google Ngram corpus.
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Table A. Psychological Google Ngram research published between 2010 and 2018.
Journal  Article Language Subject 
American Journal of Clinical Hypnosis [46] English Other 
Archives of Sexual Behavior  [17] English Gender 
Cognition [26] English Cognition 
Cognition and Emotion [22] English Emotions 
Current Psychology [24] English Personality 
Decision Support Systems [21] English Emotions 
Frontiers in Psychology [12] Chinese I/C
International Journal of Psychology [13] Chinese I/C

[14] German I/C
[16] Russian I/C
[51] Various I/C

Journal of Cross-Cultural Psychology [7] English I/C
[11] Chinese I/C
[15] Russian I/C
[37,38] Various I/C

Journal of Personality and Social Psychology [47] English Other 

Journal of Positive Psychology [8] English I/C
Journal of Psychoeducational Assessment [48] English Other 
Journal of Research in Personality [19] English Gender 

[23] English Personality 
Personality and Social Psychology Bulletin [36] English Emotions 
Perspectives of Psychological Science [49] English Other 
PLOS ONE [6] English I/C

[20] English Emotions 
[25] English Cognition 

Psychological Reports [50] English Other 
Psychological Science [10,52] English I/C
Qualitative Inquiry [45] Various Emotions 
SAGE Open [9] English I/C
Science [4] Various Other 
Sex Roles [18] English Gender  
The Psychological Record [27] English Cognition 
Note.
Scholar search. The first 50 pages covering the years 2010 to 2018 were taken into account. The search 

Only psychological literature was considered. 

Table B. Overview of religious terms in Spanish and French.
Original Spanish French Original Spanish French 
altar altar autel prayer oración prière 
angel ángel ange prophet profeta prophète 
belief fe foi religion religión religion 
clergy clero clergé revelation revelación révélation 
creed credo croyance ritual ritual rituel 
doctrine doctrina doctrine saint santo saint 
God Dios Dieu sermon sermón sermon 
heaven cielo ciel shrine santuario lieu 
miracle milagro miracle soul alma âme 
pilgrimage peregrinación pèlerinage spirit espíritu esprit  



Note. As noted in the main text, (higher frequency) inflections may change over time.

Table C. Overview of synonyms. 

Table D. Overview of original words and their higher frequency inflections.
     American English      British English     German      Italian 
Original High Original High Original High  Original High  
orison orisons orison orisons Cherub Cherubim principi principio 
seraph seraphim mysteries mystery Allwissender Allwissenden martire martiri 
mysteries mystery shades shade Dämon Dämonen prece preci 
shades shade institution institutions Glaubenssatz Glaubenssätze omelia omelie 
institution institutions Glaube Glauben sacerdoti sacerdote 

Table E. Correlation coefficients for WWII using words of highest frequency.
Language   Original Terms       Synonyms Original Terms + Synonyms 
American English r=-0.88, p<0.001 r=-0.89, p<0.001 r=-0.88, p<0.001 
British English r=-0.95, p<0.001 r=-0.93, p<0.001 r=-0.93, p<0.001 
German r= 0.88, p<0.001 r= 0.81, p<0.001 r= 0.85, p<0.001 
Italian r= 0.41, p>0.1 r= 0.87, p<0.001 r= 0.79, p<0.01 
Note. Correlation coefficients are calculated by subtracting the summed z-scores of raw 
frequencies of various very common words from the summed z-scores of raw frequencies of 
the original terms and/or synonyms. 

Original 
altar sacrarium sanctuary prothesis Opferstätte Brandopferstätte X ara X X
angel archangel seraph cherub Cherub Himmelsbote Himmelswächter X X X
belief deism theism animism Frömmigkeit Glaubensüberzeugung Gläubigkeit religione professione credo
clergy pastor shepherd vicar X X X ecclesiastici sacerdoti religiosi
creed credo dogma orthodoxy Anschauung Ansicht Betrachtungsweise dogma fede X
doctrine theology divinity scholasticism Dogma Glaubenssatz Lehre principi teorici dogma
God Creator Preserver Allah Allwissender Gottvater Herr Iddio Domineddio Creatore
heaven paradise nirvana zion Jenseits Paradies Himmelreich eden cielo empireo
miracle prodigy portent sign Ausnahmeerscheinung Geheimnis Hexenwerk portento prodigio X
pilgrimage rites mysteries laud Wallfahrt Hadsch X viaggio X X
prayer orison devotion retreat Bitte Bittgebet Dankgebet orazione prece invocazione
prophet priest archpriest hierophant Hellseher Mahner Rufer annunziatore vate X
religion creed dogma piety Bekenntnis Glaube Glaubenslehre fede credo confessione
revelation divine apocalypse disclosure X X X teofania X X
ritual rites cult institution Kult Ritus Brauch cerimoniale cerimonia X
saint patron X X Legende Mythos Patron martire patrono X
sermon oration speech effusion Kanzelrede Kanzelwort Sermon sermone omelia predicazione
shrine temple fane pantheon Heiligenschrein Reliquiar Reliquienschrein tempio chiesa sacrario
soul spirit geist mind Empfindungsleben Gefühlsleben Gemüt spirito X X
spirit ghost shades visitant Dämon Erscheinung Gespenst anima X X
Note.  X indicates that no synonym was available. In case singular and plural forms were listed we only considered one form. For the German word "Gott" we did not conisder the pronoun "Er" 
(he) as a synonym. For the English word "spirit" we did not consider the words "Manes", "lemures", and "zombie" as synonyms.

Synonyms English Synonyms German Synonyms Italian
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