£6 sociological science

Supplement to:

Ying, Zhong, Valentin Thouzeau, and Nicolas Bau-
mard. 2025. “Literary Fiction Indicates Early Mod-
ernization in China Prior to Western Influence” Soci-
ological Science 12: 202-231.

S1



Zhong, Thouzeau, and Baumard Literary Fiction Indicates Early Modernization in China Prior to Western Influence

Oneline Supporting Information for:

Literary Fiction Indicates Early Modernization in China

Prior to Western Influence

Authors: Ying Zhong'*, Valentin Thouzeau!, Nicolas Baumard'*
Affiliations:

! Institut Jean Nicod, Département d’études cognitives, Ecole normale supérieure,

Université PSL, EHESS, CNRS; Paris, 75005, France.

This file includes:

Supporting text
Figures S1 to S39
Tables S1 to S16

SI References

sociological science | www.sociologicalscience.com S2 April 2025 | Volume 12



Zhong, Thouzeau, and Baumard Literary Fiction Indicates Early Modernization in China Prior to Western Influence

Supplementary Text

Study 1: Evolution of Chinese fiction in history
Data Collection
Inclusion criteria. We have adopted a broad definition of fiction to include Tang Dynasty's
short stories (chuangi), Song Dynasty's tales (huaben), Yuan Dynasty's plays, novels from the
Ming and Qing Dynasties onwards, movies from the 20" century and beyond, and fictional TV
dramas.
Exclusion criteria. We do not collect samples for:

e Non-fiction: historical narrative texts (such as The Records of the Three Kingdoms =

& written by Chen Shou), note prose, essays, or narrative poems (such as Chang hen
ge KIRA).

e Fiction with only oral tradition: opera (such as peking opera, kunqu...) texts that have
been lost; folklore and their adaptations because their dating is difficult (for example:
Seven Fairies are adapted into many narrative stories, but they lack traceable written
texts). Exceptionally, We collected folklore fiction that are summarized by A
bibliography of vernacular novels (Jiangsu Academy of Social Sciences 1990) which
is based on written texts, such as The Legend of the Cowherd and the Weaver Girl (4-

REZH %1% 1910 version).
To collect the most comprehensive and systematic meta-data available (summary of plot, or
descriptions of the fiction), one issue is that information on Chinese fiction is scattered across
various platforms. For instance, while Wikipedia hosts an extensive repository of data on
Chinese modern fiction, facilitating automated extraction, its utilization is notably less
prevalent within mainland China. Baidu Baike is more commonly used in mainland China, but
it lacks indexing and an open API for retrieving information. Besides, there are fictions that
haven't been recorded on both Wikipedia and Baidu Baike, yet they have been documented in

bibliographies with summaries written by scholars.

Sampling

We employed both manual and automated methods to gather metadata from three primary
sources: Baidu Baike, Wikipedia, and a scholarly bibliography of vernacular novels compiled
by the Jiangsu Provincial Academy of Social Sciences.

For the manual collection, due to the absence of query indexing on Baidu Baike, we relied on
literary history books and Chinese online commentary sites as references. From these sources,
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we identified works of fiction, then manually retrieved summaries from Wikipedia and Baidu
Baike, where available. This process is illustrated in Figure S1, which details how we extracted
names of literary works from historical books and then accessed the corresponding Baidu Baike
and Wikipedia pages to collect detailed information about these novels. This manual approach
covered a comprehensive set of textual fiction from Tang dynasty (600 CE) up to modern (2022
CE).
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Fig. S1. Process of data collection. The left side shows two fiction examples in literary
historical books. One is % #7c (Biography of Old Mirror) in chapter eight of A Brief History
of Chinese Fiction (Lu 2000). Based on the information and name of this fiction, we were able
to trace the page of this fiction on Wikipedia (see right figure). Then, we collected the summary
from Wikipedia. Another example is /%717 217 Lu Shan Yuan Gong Hua in A bibliography
of vernacular novels (Jiangsu Academy of Social Sciences 1990), there are name of fiction,
publication info and summaries of fiction. We went to Baidu and Wikipedia to collect
summaries based on the info. Summaries are also collected from the book written by scholars

(see left figure).
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For modern fiction, including films, TV shows, and other written works post-1912, we adopted
an automated approach due to the massive scale of fiction published annually. We utilized
Wikidata's query services, a multilingual knowledge graph managed by the Wikimedia
Foundation, to conduct extensive searches by country (China) and category (e.g., novels,

movies).

Data sources for literary fiction: manual collection
We relied on the following history books for extracting names of written fiction. Based on the
names provided by the following sources, we collected summaries from Baidu Baike and

Wikipedia.
e Lu Xun's book A brief history of Chinese fiction (Lu 2000) , spanning from 400s to
1912s

Lu Xun's bibliography is organized by dynasty and genre, which gives names and version
information about the most important and famous literary fiction in history before the Republic
of China. We started the collection after chapter 8 (Tang chuangi as the beginning). One reason
is that Tang chuangi is widely accepted as the starting point of the form of fiction in history.
Another reason is there were not enough stories before. One of the examples in chapter 8 is the

earliest Tang fiction mentioned by Lu Xun - The tales of mirror (%% 1c). It was created around

612 CE, adapted from the Jin dynasty 400 CE Anecdotes About Spirits and Immortals (3% it
). Because these two are classified as fictional stories in both literature and online information,
we collected them into the database.
Accordingly, we followed the same process below: for each name mentioned by Lu Xun, we
manually check whether this work is fictional and has a narrative structure. If it is, we then go
to the Wikipedia and Baidu Baike pages to manually extract the description of the work, the
summaries of the plot and publication year. We stopped the collection at chapter 28, the end of
this book.

e A bibliography of vernacular novels (Jiangsu Academy of Social Sciences 1990),

spanning from 972s to 1912s.

The book A bibliography of vernacular novels contains vernacular novels from Song to the
Qing Dynasty. It does not include fiction written in classical Chinese (wen yan 3 novel),
such as Tang chuangi. Each section of the book includes the title of fiction, author name, edition
information of each fiction, summary of story written by groups of scholars, and chapter table
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of contents. For each fiction mentioned in this book, summaries are collected from Baidu Baike
and Wikipedia (if available) based on name index.

e Thirty Years of Modern Chinese Literature 4 [E 18 3 %% =+ 4, modern novels

(Qian, Wen, and Wu 1998), spanning from 1917 to 1949.

The novel section of the book "Thirty Years of Modern Chinese Literature" reviews the main
literary trends from 1917 to 1949, covering wide literary samples during the Republic of China,
May Fourth Movement novels, autobiographical lyrical novels, the Mandarin Duck and
Butterfly School represented by Zhang Henshui, and the history of martial arts novels. Chapter
3, 4, 14, 15, 23 and 24 were selected, with Appendix Chronology at the end of each chapter,
which gives the name and year of the novel published. We referred to A History of Modern
Chinese Fiction (77 24/C/) &% &) written by Hsia (Hsia 1999) to confirm the unbiased
selection by the author. Then based on the names mentioned in the book's index, we manually
assess whether they are fictional novels. If so, we proceed to Baidu Baike and Wikipedia.

e A History of Contemporary Chinese Literature (Hong 2007) modern novels, spanning

from 1949 - 2000.

We used A History of Contemporary Chinese Literature (77/%24/€ X 5% %), extracting the
Appendix Chronology (#7) after page 395, which gives literary publication information, for
example, “Sun Li published his novel Zhu Fu #5/f/ in March 1949”. We collected the data
following the same process before based on names of fictions provided by this book. Non-
fiction is removed during sampling.
To sample popular literary fiction that are not collected in literary history such as 21st century
online literature, we rely on popular website because there is not yet a systematic history review
on fiction published in 21st century China:

e Douban website and DangDang website (for popular modern novels)
Douban is China's largest book review website, which, based on user data, annually provides a
list of the 250 most popular books!. Typically, this list sees little fluctuation within the year,
reflecting some bestseller indicators (for example, Dream of the Red Chamber, To Live and The
Three-Body Problem are perennial bestsellers). We also referenced Dangdang Wang, a website
that is China's equivalent to Amazon and is the most used site by consumers. It also offers a list
of best-selling books, based on the rankings from 2018, 2020, and 2021 (2019 is currently
unavailable)?. From these, we were able to obtain names of best-selling books. Using these four

! Top Douban books: https://book.douban.com/top250
2 http://bang.dangdang.com/books/bestsellers/01.03.00.00.00.00-year-2021-0-1-1
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lists from the two websites, we collected names of contemporary fictional novels and then
repeated the previous process of collecting summaries and publication years from Baidu Baike
and Wikipedia.
We have collected not only summaries from Baidu Baike and Wikipedia but also summaries
written by scholars, especially those of ancient literary fiction from:

e A bibliography of vernacular novels (Jiangsu Academy of Social Sciences 1990),

spanning from 972s to 1912s.

This book offers summaries written by groups of scholars from Jiangsu Provincial Academy of
Social Sciences. These summaries objectively narrate the story without incorporating literary
criticism. We use OCR (Optical Character Recognition) to convert pdf to text and then integrate
the texts into the csv. When dealing with older PDF versions, OCR may inaccurately interpret
individual words, leading to some errors or typos in the text.
Table S1 summarizes the sources of literary fiction and the number of summaries we extract
based on these sources.
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Table S1. Sources of fiction name and sources of summaries for manual collection

Source of names of Source of Info extracted from - Number of
e
fiction summaries source of summaries yP summaries
o ) Description, )
A brief history of Chinese o Ancient
o publication year, type )
fiction (Lu 2000) o literary
of fiction
Baidu Baike,
Bibliography of Wikipedia o 579
P Description, )
vernacular novels o Ancient
. publication year, type .
(Jiangsu Academy of o literary
. ) of fiction
Social Sciences 1990)
Bibliography of
o vernacular
Bibliography of o
novels Description, )
vernacular novels ) o Ancient
) (Jiangsu publication year, type ) 921
(Jiangsu Academy of o literary
. . Academy of of fiction
Social Sciences 1990) ) ]
Social Sciences
1990)
Thirty Years of Modern Description,
) ) o Modern
Chinese Literature 1917 - publication year, type )
) o literary
1949 (Qian et al. 1998) of fiction
A History of ) ) o
) Baidu Baike, Description,
Contemporary Chinese o o Modern
) Wikipedia publication year, type ) 574
Literature 1949 - 2000 o literary
of fiction
(Hong 2007)
) Description,
Douban website and o Modern
) publication year, type )
DangDang website o literary
of fiction
Total 2074
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NB. When we move from sampling fictional names to extract corresponding data online, we
encounter a loss of data points due to the absence of pages. For example, we got 687 modern
novel names from history books. However, only 574 of these fictions had corresponding

pages on Baidu Baike.
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Data sources for modern fiction: automatic sampling based on Wikidata

Considering that the selection of both ancient and contemporary novel materials is influenced
by the preferences of literary historians and acknowledging the modern shift towards
consumers favoring video formats of fiction over textual books, we implemented an automated
method to sample all fictional works from China listed on Wikipedia.

We queried literary works, movies, TV series, anime and games, etc., through SPARQL
services®. Then based on URLs and names of fiction in query services list, we used Python to

scrape the description of fiction on Wikipedia pages.

3 https://query.wikidata.org/
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Table S2. Sources and categories of summaries for automatic collection.

o ) Source of Number of
Category Wikidata id ) )
summaries summaries
Film Q11424 Wikipedia 1313
Q47461344, o
Novels Wikipedia 71
Q7725634
Tv series and o
Q5398426, Q15416  Wikipedia 66
program
Video game Q7889 Wikipedia 63
1513

Note: under the category as China (Q148)
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Fig. S1. The numbers of fiction in each year intervals for textual and video type of fiction
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Fig. S2. The proportion of fiction distribution against the total number of tokens in summary
by type of fiction. Textual type of fiction contains longer length of tokens in summaries.
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Environmental data collection

We used GDP per capita as a proxy for historical living standards, with data sourced from the
Maddison Project 2020 Database (Bolt and VVan Zanden 2020). To address missing data points,
particularly from the imperial era, we employed different methods to process the GDP data.
For periods with extended gaps over 10 years between data points, we used linear interpolation
to estimate GDP pc. For shorter gaps, such as those occurring every ten years, we utilized the
nearest available GDP data for each missing year.

Here are the details: 1 AD ~ 1000 AD: GDP assumed constant; 1000 AD ~ 1400 AD: Yearly
linear interpolation; 1400 AD ~ 1620 AD: Use nearest available GDP data per year; 1620 AD
~ 1661 AD: Yearly linear interpolation; 1661 AD ~ 1911AD: Use nearest available GDP data
per year. For 1912: Calculate the average of 1911 and 1913; 1913 ~ 2023: Apply linear
interpolation for missing annual GDP data; 2019 ~ 2022: Incorporate World Bank data adjusted
to 2011 USD values, with transformation ratio of 9,905 / 13,102. Specific data for these years:
13418 (2019), 13769 (2020), 16690 (2021), 16826 (2022).

Log_GDP is computed based on the logarithm of GDP pc.

AGDP (by decade) is computed to trace the relative changes of GDP in history, as following:

e Calculate averages of GDP pc for recent 10 years:
S GDP;

i=n—9

10
e Calculate averages of GDP pc for previous 10 years:

n—10
z’z‘;nflg GDP;
10

e Calculate the AGDP:

AGDP = recentypayg — Previous;g,yg

recentipang =

Previousigag =

e AGDRP _rate has been calculated (calculated by annual):
recent_10_avg — ])r(f'('/,()'u,.s'_l()_(1,1'{/) y 100
10

AGDPrate = (

previous_10_avg

sociological science | www.sociologicalscience.com S15 April 2025 | Volume 12



Zhong, Thouzeau, and Baumard Literary Fiction Indicates Early Modernization in China Prior to Western Influence

Evolution of GDP in China (1900-2000)
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Fig. S3. Evolution of GDP pc and AGDP pc in history from 1900 to 2022. This is to present
the differences between two treatments of GDP pc.
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Growth rate of GDP pc
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Fig. S4. Evolution of AGDP _rate in history from 600 to 2022.
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Due to the current controversy in measuring GDP pc in imperial China, we have also considered
other existing indicators that can reflect living standards in imperial China.

Urbanization ratio. According to Rozman (1974), the urbanization ratio (percentage of total
population) increased from the mid Tang period (800) to the early Qing period (1650 CE), from
4.7 to 6.8. It then decreased to 5.9 in 1820. This trend is further investigated by Xu (Xu, van
Leeuwen, and van Zanden 2018), which reveals that the urbanization ratio in inner China
peaked in 1630 and then declined, with a recovery in inner China in 1918. Also see Figure S5.
Book production. According to the studies of T. Xu (Xu 2013), the number of books per
million inhabitants in China around 1501-1550 was 19. This indicator increased to 236 during
1651-1700, but then declined to 176 during 1751-1800. Specifically, the number of books
related to science, technology, and geography increased within the year interval.

Education. According to ElIman (2000) and T. Xu (Xu 2013), the number of private academies
per one million inhabitants has increased from the Song (960 CE) to the Qing (1911 CE). The
indicator rose from less than 1 in the Song Dynasty to 6 in the Ming Dynasty and 16 in the

Qing Dynasty.
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Fig. S5. Evolution of urbanization ratio (percentage of total population). Data source see (Xu
et al. 2018).
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Generating dictionaries for domains

Operationalization and Extraction of Seed Words for Each Value

To detect the presence of values in texts, it is necessary to establish a working definition for
the values and then operationalize them into measurable concepts. For example, the nature of
love is described as a commitment device characterized by passion, intimacy, and caregiving
(Fletcher et al. 2015). Proximally, it manifests through emotional, behavioral, hormonal, and
neuropsychological signatures (Bode and Kushnick 2021; Fisher, Aron, and Brown 2006;
Fletcher et al. 2015). Mechanisms such as partner idealization, jealousy, passion are
detectable cues in literary texts. They are embedded in fictional plots of “love at first sight —
JLERE," "jealousy Wk," "love suicide #1E," "falling in love EA X\ %Z31]," and "happy
endings K [ [7."

For each value, we aimed to identify traceable literary topics to measure them in texts. We
pre-registered thirteen values along with fifteen corresponding topics. Out of these, nine
values with their respective topics passed the validity test.

Modern related values

We predict that alongside economic development, modern values such as romantic love,
reciprocal cooperation, open-mindedness, self-development, friendship, caring, fairness, and
parenting will gain importance.

Romantic Love. Romantic love is a “commitment device” for motivating pair-bonding in
humans (Fletcher et al. 2015) and was studied both in western countries and China (Gao
2001). Romantic love, here, refers to the components of strong feelings of lovers and long-
term love bonds. In Chinese, the most representative keywords are “I# feelings of love” (Pan
2015). But this term in modern times might also be related to various kinds of love such as
parental love (gin ging), and friendship love (you ging). We kept the words %17 romantic
love, not 1# ging in general. Love has multiple components related, including passion,

intimacy or emotion (Sternberg 1986). The following seed words were thus selected: ['5Z 1

romantic love', &% love, "Bif# passion’, S5 % intimacy'].

Open-mindedness. Open mindedness is the motivation of considering ideas and opinions
that are new or different. It correlates with the motivation toward exploration, novelty or
creativity, as examples in the imaginary world (Dubourg and Baumard 2021). We take topics
of fictionality as proxies for open-mindedness. In Chinese fiction, narratives based on
historical truth mixed with imaginary elements are quite common in history (Ma 2019; Zhang

2004). But the emergence of gods and demon novels later show a rising purpose for
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entertainment-oriented fantasy. In the cover comments added to the Ming Dynasty editions of
The Journey to the West around the 1600s* It is commented that: “Journey to the West speaks
of non-existent things as if they exist and speaks of falsehoods as if they are true. This is the
foremost trickery. PEUFIC I EH TG FH, HHEFHWIAH. LE - FMWH”, which
reflect a great emphasis on novelty and fictionality. Based on these features, we select seed
words: ['HZ#4 imaginary', '] unreal’, "84 imagine*', "#145% coin'].

Self-development

Self-cultivation (did not pass the validity checks). In existing literature, self-development can
be measured using various physical indicators, such as body condition, body mass, height,
and other indexes (Glazier 1999). In cultural domains, self-cultivation is an important aspect
of religious practices of self-development in pre-modern and modern society. This element
can be found in ancient themes of gods and demons, and martial arts fiction, as well as in
modern web-novels of xiuzhen fantasy #£& (achieving immortality or becoming a god
through cultivation) (Ni 2020). We assume this literary topic reflects well the motivation of
somatic investment and discipline. Seed words are chosen as: ['/%1 growth', 1244 cultivate',
2] study',' B 1 self-discipline','1& £ 7= £ cultivation',' 5 5 self-improvement'].

Learning. We choose learning as another different literary topic to measure self-development.
Learning mechanisms facilitate the children to gain capabilities, and to be more competent in
a given environment. It also foils the dispositions toward exploration and play (Bjorklund
2022). Among all, this domain should be prevalent to audiences with higher openness
(Rawlings, Flynn, and Kendal 2022), younger age and a favorable environment (Chen et al.
2018). In fiction, it appears in cultural content like Japanese shonen manga and Chinese
martial arts stories. We formulate a dictionary for related concepts around gaining knowledge,
skills, learning, breakthrough. Seed words: ['$ g skill','Jll % training','55 3% cultivate','2% >]
learn',' 35 progress', #k ik challenge',' i< growth','58 77 ability',' 4% 15 skill', %117
knowledge', 31 &1 new knowledge',' "% intelligence', &= improve','#4& command',' 28 B
breakthrough']

Friendship. Friendship is typically a long term reciprocal cooperation compared to kinship
which is based on genetic relatedness. Engagement in interdependent relationships is

associated with a cognitive mechanism whose sensitivity varies with personality traits: people

4 S ERE DR AL GRITERIL) [ RERS=+E
Newly Engraved Complete Annotated Edition of Journey to the West, preserved in the British Library,
consisting of the remaining four volumes and twenty chapters.
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higher in agreeableness, higher in extraversion, and lower in neuroticism are more motivated
to form friendships in real life (Ashton et al. 1998; Oda et al. 2014). In traditional culture for
example, the “friendship” is a social relationship distinguished from other relationships, as the
“Fifth Relationship” proposed by Confucius. The word “friend " has been used in Chinese
language since the Spring and Autumn period (770-476 BCE). The semantic stability of this
domain aligns well with our methodology. We selected seed words based on the literature
(Huang 2007; Shields 2020), including key concepts “/Z you” and “{5 trust”. Seed words
were [/Z you, %1C best friends, %135 friends, {51F trust, 22 & make friends].

Reciprocal Cooperation. Rising living standards are thought to shift value orientations
toward reciprocal cooperation (Inglehart 1997; Martins and Baumard 2020). And these
tendencies of cooperation are highly correlated with agreeableness and emotional stability
(Ashton et al. 1998). Here we choose “mutual H.” related words as a proxy for reciprocal
cooperation to demonstrate any relationship mutually: [ E.4H mutual', & .Bh mutual aid',"4 it
each other,' B )] interact"].

Care (did not pass the validity checks). Caring, helping and comforting have been important
traits in prosocial behavior (Dunfield et al. 2011). It relates to the concepts also as: sharing,
informing (Warneken and Tomasello 2009), has related emotion domains - sympathy and
empathy (Eisenberg, Eggum, and Spinrad 2015; Eisenberg and Miller 1987; Vaish, Carpenter,
and Tomasello 2009). In literary fiction, “f% Chivalrous altruism” demonstrate well this
domain. Tt is defined as “possessing a strong sense of social responsibility, patriotic and
people-loving, clever and brave; assisting the poor and needy, punishing evil and promoting
good; upholding justice and willing to help others™. Related to this, seed words are selected
as: [/ comfort', "% care', '#Hi B help', 'l & friend', 'ACi friendship', 4518 donate’, '#4
3 charity', "B assist', '3 B kind', '[F]1% empathy']

Fairness (did not pass the validity checks). An intrinsic sense of fairness (morality) helps to
secure reputation and facilitate cooperation (Baumard, André, and Sperber 2013). Its
emotional components include guilt and indignation (Fitouchi, André, and Baumard 2021).
Despite various cultural concepts around morality, such as the five Moral Foundation Theory
(Haidt and Graham 2007), here we only take fairness or justice as proxy (e.g., good, bad,

5 Baidu Baike description:
https://baike.baidu.com/item/%E4%BE%A0%E4%B9%89/1124832#:~:text=%E4%BE%A0%E4%B9%
89%EF%BC%8C%E6%8C%87%E6%8A%B1%E6%9C%89%ES5%BC%BA%ET7%83%88,%E7%88%
B1%E5%A6%BEY%E7%9A%84%E6%80%A7%E5%91%BDY%E6%96%ADY%EI%80%81%E3%80%82
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moral, fairness, guilt). External morality will not be included in dictionaries, such as A &
public sense of fair, /A& public morality, 1= X ren. They are the moral contents emphasized
by the community instead of internal sense. Seed words selected: ['i&f# morality',' B %71
innate knowledge and sense of right and wrong',"/A~F fair',' 87X guilt','#51#% indignant']
Parenting (did not pass the validity checks). This involves the concept of a narrow scale of
kinship which is related to parenting values. It evolves together with motivation of romantic
love which provides better resources for the offsprings (Fletcher et al. 2015). More
importantly, the motivation of parenting is sensitive to ecological cues of resources. A
favorable environment increases the motivation of parental investment (Gibson and Lawson
2011; Szepsenwol et al. 2015). Related to this, we select concepts that better represent the

behaviors or terms of the nuclear family. Seed words are: [“ZX i family”,“children #% ¥,

JLE child”, “& father”,“{d mother”,“< father”,“+£} mother”,“7¢ & raise”,“lfi & raise”,“#{
teach”,“3% 2 closeness”,“%Z K £} good wife and mother”,“ K& 5k happy in family”,“
7% husband”,“Z-F wife”]

Tradition related values

We predict that alongside economic development, traditional values, which are honor,
authority, intensive kinship, decency, and tightness will decrease in their importance.
Honor._Honor (or pride) and shame are distinct components of a culturally universal status-
management system. Pride or honor track status gains, while shame tracked status losses
(Durkee, Lukaszewski, and Buss 2019). The cultural representation among these two domains
are well documented (see Lewis (2020)). One interesting case is “face culture [ 1",
concept to demonstrate one’s honor-shame toward others. We hypothesize the domain closely
related to status-seeking and the importance people give to hierarchy and signaling effect.
Based on the words provided by cultural studies of Lewis (2020), we select seed words
around: [>% honor, 5% shame, Y&## prominent in status, 51 high status, W low status, &
respect, % respect, B low status, T face, S purity, ZiHit shame].

Authority (did not pass the validity checks). “Dominance captures behavioral patterns found
in social hierarchies that arise from agonistic interactions in which some individuals
coercively exploit their control over costs and benefits to extract different from others, often
through aggression, threats and/or intimidation.” (Zeng, Cheng, and Henrich 2022). Usually,
it is also described as “rank”, “permit”, “forbid” “obligated” (Cummins 2016). While pride
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and shame are particular emotional reactions to status changing (Durkee et al. 2019). This
domain has been tested in Europe context (Martins and Baumard 2020). We refer to these
studies and selected: ['Hi7 status', i 55 status',' 5 4 status','5 %5 honor', S i pride’, IR
obey','ifi M\ obidience', A authority','sSZ /7 strenth',' 251k shame',' 2 ¥ permit','2% 11 forbid',
X % obligate', '#2¢ conflict', "4+ war', "L rebellion]
Tightness. Cultural tightness refers to the degree to which a society is characterized by rules
and norms and the extent to which people are punished or sanctioned when they deviate from
these rules and norms Comment (Gelfand, Nishii, and Raver 2006). We use the literary topics
of punishment and discipline as proxies for cultural tightness.
Punishment (did not pass validity test). People react differently to moral wrongdoing
considering punishment, attributions or judgment (Feinberg et al. 2018; Kwan 2016; Miller
and Bersoff 1992). Specifically, people from a threatened environment are more likely to
favor authoritarian leaders and harsh punishment (Nettle and Saxe 2021). China boasts a
long-standing tradition of literary genres centered around moral punishment, such as gongan
novels. These literary works primarily aimed at promoting virtue and condemning the
immorality "#&:%4%3%”. This dictionary aims to measure the motivation of social control. We
selected the following seed words: ['#&:%4%3% punish the evil, and praise the good', #&:%
punish the evil',' 57 1% blame','J44& blame to','ii& 57 condemn','$& 5 retribution'].
Discipline._There are well-established questionnaires measuring related traits for discipline
such as HEXACO-PI-R (Ashton and Lee 2009), Self-Control Scale (Tangney, Baumeister,
and Boone 2004), Delay gratification scale (Mischel, Shoda, and Rodriguez 1989). This
domain might be well presented in sport films that feature training, planning and self-control.
And empirical findings suggest this genre is well interested in people who are higher in
conscientiousness (Nave, Rentfrow, and Bhatia 2020). It might underscore how tightly people
stick to norms, rules and emphasize hard work. Seed words are: ['#ii75 2, /5, Wi, 106

R R AT A R R, TR iR, A L R, P RO R, sl R,
B IR IAN, B AR R R R I R kU = 08
JFAT FRAE VR T BRI R T A S KA L TR K B
AN A, A T 2 R, R ST A G A R I R E AR A

B AT RRAT LT O TR (1 2R 2 LA R R A — 0 =

A B e B B B B K IR BT A 2, — 22 ANVA, A, AR,
PR T AR, S, S, B AN R, RIANR, L, R, =R
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FTAFERWR, WS, HOR, W, RO, SRR, IR AR, B HE, ), A
R, US4, S SRR, AR, bl R, R0, TR R, RS, 0, e,
S, MO, VBT, TR, YU, ORI BT, R W B R 50
AE 70 AR AR Tl B AR IR BT B A B AT R
e B

English translation offered: ['resist temptation’, 'abstain’, 'laziness', 'lounging’, ‘out of control’,
'reckless', 'in order', ‘planning’, 'politely refusing’, ‘fickle', 'seeing things differently’, 'fast-
talking', 'impulsive', 'circumventing', ‘profligate’, ‘well-organized', 'indulgent’, 'self-
disciplined’, 'reliable’, 'sensible’, 'emotional’, ‘conservative', 'secretive'. 'improvise’,
‘discourage’, 'think twice before you act', 'nurture’, ‘cultivate', 'light', 'neglect’, 'negligence’,
'negligent’, 'distraction’, 'far-seeing’, 'long-range’, ‘far-sighted', ‘far-sighted’, 'long-term’,
‘forbidden’, 'patience’, 'full consideration’, ‘tantrums', ‘interruptions', ‘alcoholism’, ‘abuse’, ‘on
time', 'calmness'. ‘far-sighted’, 'aiming long term', 'impatient’, 'beginning and ending', 'patient’,
'stubborn’, 'spontaneous’, 'slip of the tongue’, 'negligent’, ‘fixed mind', 'thick-headed',
‘thoughtful’, 'double-minded', 'thinking', 'full attention', 'self-control’, ‘willpower', 'far-sighted’,
'immediate interest', 'meticulous', 'diligent’, ' rigorous', 'diligent’, 'painstaking’, 'rigorous’,
'serious', 'hardworking', 'diligent’, 'persevering', 'enterprising’, 'persevering', 'lazy’', 'lazy', 'lazy’,
'lazy', 'scatterbrained', 'lazy', ‘careless', 'sloppy', 'persistent’, ‘careful’, 'considerate’, 'prudent’,
‘plan’, 'planned' , 'give your best', 'sloppy’, 'organized’, 'impulsive', ‘cautious', ‘careful’, 'self-
discipline', 'indulgent’, 'punctual’, 'distracted’, 'distracted’, 'discouraged’, 'give up', ‘attention’,
'start and finish', 'interest', ‘don't give up', 'frustration’, ‘perseverance’, 'discouragement’,
'reading’, 'knowledge', 'learning’, ‘ability’, ' skill', 'ideal’, ‘career’, 'dream’, 'study’, 'good
learning', 'training’, ‘apprentice’, ‘teacher', ‘disciple’, 'student’, ‘cultivate', 'practice’, 'exercise’,
‘cultivate body"', ‘cultivate self].

Decency. Discipline measures the extent to which an individual restrains and defers
immediate gratification in pursuit of long-term goal, during which might involve grit and
effortless. In contrast, decency focuses on how an individual condemns, rejects, and judges
the harmless actions of others, particularly on sexual, bodily pleasure, and habits. It is also
related to moral discipline (Fitouchi, André, and Baumard 2023). Historically, it might be
relatively scarce in hunter-gatherer societies, increasing in large traditional societies, and
decreasing in modern societies due to the rise of social trust in some societies (Fitouchi et al.
2023). Decency have been promoted in traditional Chinese religion, such as Chan Buddhism

{3t

71T asceticism”, Taoism “JG N Doing Nothing” or the Confucian school of thought
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advocates "women's chastity" or "a gentleman's integrity and impeccability”. Particularly,
these values are deeply engraved in the fiction in imperial, including the restraint on female
character chastity, promoting modesty, and decent manners, as well as the condemnation of
excessive bodily pleasures and personal gains in sentiment novels (tH:1% /N ii) during Ming
and Qing dynasty. Based on the work of (Fitouchi et al. 2023) and Y (2021) and moral
foundation dictionary of puritanism (Frimer et al. 2019), we select seed words:[' = /&', '7x &',
AN N GUN L AR N P G E 1 E G A AN Y AR ey AN /M Y€ - S e
AR, FIRCEC, TR, T, AR, B R E R, — CRVR), AR EERE T, KR
R, CBELE, EEYVE, NSO, AR TR, R, O, AN TE AR, RS ARSI IE, LA
SCH TR, T, A, AU R A, T, T, i, I AR, T
ALY, MR TR, AT, AN S5 TN SEAR, T, T O SERR, AEAR, AR L, TR
WA, IR, AR T O, TR S, AR, IR, BT e B B IR
Ap TR 2T ['pleasure’, 'lust', ‘gluttony’, 'temptation’, ‘excessive indulgence', 'lust for
sound and sex', 'extravagant desire', 'obscenity’, ‘obscenity’, ‘obscenity', ‘filth', 'lasciviousness’,
‘overeating', 'extravagance’, 'self-interest’, 'lust for profit', ‘covetousness', ‘greed’, 'selfishness’,
'selfishness', 'self-interest’, ‘public good', ‘decadence’, ' low-class', 'rotten’, ‘depraved',
‘uncivilized', 'unhygienic’, 'unclean’, 'indecent’, immoral’, ‘out of order’, 'ungentlemanly’,
‘ungentlemanly’, ‘'ungentlemanly’, ‘etiquette’, ‘civilized', 'hygienic', ‘clean’, 'decent’, 'etiquette’,
‘incorruptible’, 'pure’, ‘chaste’, 'chastity’, ‘womanly', 'upright', ‘incorruptible’, 'lazy', ' good for
nothing', 'sitting on one's laurels', 'lazy’, 'not doing one's job properly', 'lust’, ‘abstinence’,
‘abstinence', 'asceticism’, 'abstinence from lust', 'renunciation’, 'indifference to fame and
fortune', 'simplicity’, 'self-restraint’, 'abstinence from luxury and frugality', ‘frugality’,
‘moderation’, 'diligence and thrift', 'nobility', 'cultivating one's body and mind', 'meditation’,
‘hardship’, 'poverty ']

Intensive Kinship. Here the intensive kinship involve concept of: wider kinship networks;
Stem families; Indirect parental investment (lineage status, inheritance, clan persistence);
Respect for kins and lineage (3); Cousin marriage. This domain targets the cooperation and
techniques around the kinship that are formed to ingroup obedience and solidarity in face of
threats and outgroup competitions. Seed words are: [“3 i relatives”, “ZJ% expanded
family”, “If.Z blood-bond”, 5% clan”,“fH.5% ancestors”,“#& Ik cousin”,“Z filial piety”, «
k7K inheritance”,“ %L % %)) respect the old and love the young”,“ P {t: [ % four generation
in one house”, “QA> affinity™]
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Expand list of words through synonyms tools

To broaden the range of words by incorporating more related semantics, synonyms for each
word are identified. Wantwords is a language tool developed by Tsinghua University (Zhang
et al. 2019) for finding relevant words. Example of the generated relevant words for “Z 1%
romantic love” is shown in Figure S6. We use this tool to find relevant words for each seed
words, removing ambiguous words, for instance, the ninth word - “[#%if friendship”. A list of

words is selected for further processing for each topic from wantwords results.
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1. &4k 21 FRER 41. Rl 61 B &
2HE 22. )k 42. 3 4% 62. B %
3. A 2. A% 43, B 63. &3
4 gtk 24. iR —4 44. ZHHF 64. 3%
54 & 25 Lkt 45. — L&t 65. 2 &
6. otk 26. Sk 46. )Lk tt 3 66. 1 &
i & 27. 4y 47. & 67. K&
8. 2 28. s 48. BtF 68. &
9. #f i 29. 8 &R 49. hBERE 69. fe
10. & 30. B & 50. B, & 0. —4EEH
1. B2 31. 4k 51, — AR T1LHSL
12. th % 2.8 % 52 bRk EE T2 EER
13, s 2 33 —# MR 53. R 73 k%
14, % & 34, & 54, Bt 74. R,
15. &% B EBEER S55. /M FMER 75. B
16. H& 36. A 56. 4 i3 76. #
17, &4 EXR-¥ 4 57. K& TR
18. i & 38. 4~ 58. kW% 78. &R
19. HhH 39. g 59. SEH 79. 2 &
20. & 40. FHF 2 60. AL 8. P& F 4

Fig. S6. Example of output in Wantwords using "% 1# romantic love". The blue color shows
the high level of association of the term with "%z % romantic love": "love 7&1#%, love 1% %,

affection 4 15, infatuation Jifi5, affection 1# i, affair fL15..."
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Expand list of words through word embedding

To supplement the drawbacks of manually selecting vocabulary, we also conducted
automated dictionary generating based on Word2vec embeddings (see the path of method 2
dictionary in figure S7)

Get synonyms for seed words. For each word in the seed words list, we get 10 most similar
words output using python package “synonyms®”.

Get Baidu Baike Corpus. Wantwords is trained by Wikipedia’s corpus. But a large
amount of our dataset is collected from Baidu Baike. Wikipedia and Baidu Baike might
perform differently in certain entries. For instance, Wikipedia is more accurate and
informative than Baidu Baike in historical entries (Shang 2018). We alternatively trained a
vector space using a corpus collected from Baidu Baike. The collecting script can be accessed
on baibubaike_collector.ipynb’.

Train vector space using Word2vec. A function is used to construct a vector space model
using Word2Vec from the Baidu Baike corpus, with a minimum count threshold set for
including words. The resulting word embeddings effectively capture semantic relationships
between words in the corpus, thereby facilitating tasks such as word similarity detection.
Using vector space to evaluate and expand the synonyms. For each term in the synonym’s
lists, we calculate the 10 most similar words based on their embeddings in the vector space
defined by the Word2Vec model. We evaluate the words in the lists, keeping relevant words,

HER)

removing non-relevant words. For example, “honor " is closely distributed with

“morality JE%” in the vector space, but we treat them as two different domains in our
analysis. So, we remove “morality i& %" from dictionary for the value honor. Similarly, for
love dictionary, “& 1% friendship”, “>E 1% family love”, “& % youth” is closely distributed
with “love %1%, yet are removed by us from the love dictionary. Details of codes are
available on the script of Generate_dictionaries_chinese_fiction.ipynb®

Approximate translation. We add a proximate translation for the dictionaries in English (see
pre-registration documents).

6 https://github.com/chatopera/Synonyms/
7 https://osf.io/9nxpe/
8 https://osf.io/9nxpe/
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Select seed words

women, Elove 4Flover

Get most relevant synonyms

based on literatures WANT
Eftlove ‘ = [ 5 |

E Txlove Ehlove, T:tfallin love, thEsexual love
Mtpassion TE o LHE

men and

Method 1 Dictionary

B[
) . ' Final dictionary

X

Python package “synonyms”

A

Ei¥love, WEtrue love'
FETlove'

Word2v

Trained by BaiduBaike corpus

Input words of synonyms

Method 2 Dictionary ’

00
BaiW&E

Fig. S7. Workflow of generating dictionaries for domains. We started from seed words and

A

expanded the list of words through two pipelines. And in the end, for the dictionary that

passed the validity test, we merge them into a bigger final dictionary.
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The final dictionaries for each value are available at: https://osf.io/ed93s

The lists of most frequently occurring words (only show the top 10) for each domain are
available in Appendix 1.

Validity test

Internal validity

Movie genres reflect the thematic focus of movies. For example, a romantic comedy in
Wikipedia is described as: "In a typical romantic comedy, the two lovers tend to be young,
likable, and seemingly meant for each other, yet they are kept apart by some complicating
circumstance (e.g., class differences, parental interference, a previous girlfriend or boyfriend)
until, surmounting all obstacles, they are finally united." In contrast, genres such as fantasy,
historical, or martial arts films focus on markedly different themes. These distinct thematic
concentrations have been used to assess the internal validity of our dictionary. For example, we
hypothesize that romantic comedy films should exhibit a higher frequency of words related to
romantic love compared to historical films. We chose film data because the genres are well-
documented in Wikidata. Based on URLs links extracted from Wikidata, we collected
summaries of films from Wikipedia. The sample sizes for each genre, identified by Wikidata
IDs, are detailed in Table S3.
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Table S3. Wikidata query films sample size for validity test.

sociological science | www.sociologicalscience.com

Genre Sample size Wikidata id Langugaes
Romantic comedy films 657 Q860626
Historical films 161 Q17013749
Chinese drama films 447 Q130232
Fantasy films 682 Q132311
Martial art films 423 Q1033891 Chinese
Coming of age films 174 Q2975633
Adventure films 199 Q319221
Drama films 91 Q130232
S32
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Results of validity test

Preprocessing, including tokenization and removal of punctuation, is conducted on
summaries. Subsequently, the ratio of values is calculated for each sample. An independent t-
test is performed to compare the topic ratios across two film genres. Figure S8 illustrates three
examples of analysis for love, open-mindedness, and reciprocal cooperation. Table S4
present the statistic results of group comparation. Through this procedure, we removed the
topics that did not pass the validity test, which were self-cultivation, punishment, and
parenting.
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Fig. S8. Box plot of ratio of topics between summaries of genres of films for love, open-

mindedness and reciprocal cooperation.
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Table S4. Results. T-test for 15 pre-registered topics developed for Chinese fiction

Values Genre for | Genre to | Method 1 | Method 2 dictionary | Combo of two
this compare | dictionary dictionaries
domain

Love Romantic | Historical | mean: 0.0005 mean: 0.0007 mean: 0.0007 >

\ comedy films >0.0001 >0.0001 0.0002
films t = 3.633602 t=3.560278 t = 4.452001

p < 0.001*** p < 0.001*** p < 0.001***

Open_mind | Fantasy Historical | mean: 0.0004 > mean: 0.0007 > mean: 0.0007 >

edness films films 0.00003 0.0001 0.0001

V t=5.819146 t=4.748734 t=4.748734

p < 0.001*** p < 0.001*** p < 0.001***
Martial art | Romantic | mean: 1.6517e-05 | mean: 0.00016 mean: 0.0001
films comedy > 1.5297e-05 < 0.00020 <0.0002

Self films t=0.093079 t = -0.866056 t=-1.31211

cultivation p =0.92N\S p =0.38N\S p=0.18\S

x Martial art | Non mean: 1.6517e-05 | mean: 0.0001 mean: 0.00016
films martial art | > 5.3714e-06 > (0.00009 >0.00010

films1 t =-0.638725 t =2.582005 t=2.207526
p = 0.52NS p < 0.01** p < 0.05*

Sel- martial art | romantic | mean: 0.0002 mean:7.5218e-05 mean:0.0002>0.000

developmen | films comedy >9.6925e-05 >4.4239-05 1

t t=4.9155 t=1.7276 t=5.1708

v p < 0.001%** p=0.08 p < 0.001***

Friendship | Romantic | Historical | mean: mean:0.0005>7.7541 | mean: 0.0008 >

\ comedy films 0.0008>0.0001 e-05 0.0001
films t = 6.224382 t = 6.370506 t=16.311280

p < 0.001*** p < 0.001*** p < 0.001***

Reciprocal | Romantic | fantasy mean: 0.0001 mean: 4.3474e-05 mean: 0.0001

Cooperatio | comedy >8.0451e-05 >2.1146e-05 >8.3216e-05

n films t=2.7998 t=2.4364 t=2.6530

\ p < 0.01** p < 0.01** p < 0.01**
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HonorV Historical | Romantic | mean:9.4084e- mean:0.0002>0.0001 | mean:
films comedy 05<9.9367e-05 t=2.843761 0.0002>0.0001
films t=-0.167504 p <0.001*** t=2.355191
p = 0.86NS p < 0.05*
Fairness Martial art | Non mean: 9.7926e-06 | mean: 3.5463e-05 mean: 3.4191e-05
\ films martial art | >4.8793e-05e-06 | > 7.4153e-06 > 8.0483e-06
films t=1.891742 t=5.879730 t=5.807632
p =0.05NS p < 0.001%** p < 0.001***
Martial art | Non mean: 0.0006 > mean: 0.0003 mean:
Caring films martial art | 0.0001 >0.0002 0.0007>0.0002
\ films t =15.124905 t=5.317419 t=15.388176
p < 0.001**** p < 0.001*** p < 0.001***
Historical | Romantic | mean: 9.9069e-05 | mean: 0.0006 mean: 0.0006
Authority | films comedy > 7.3638e-05 > 0.0001 > 0.0002
V t=0.897323 t=7.243049 t=7.769134
p =0.36NS p < 0.001*** p < 0.001***
Punishment | martial art | romantic | mean: 2.8365e-05 | mean: 2.6755e-05 mean: 4.6697e-05
X films comedy >1.8581e-05 >8.6807e-06 >2.4810e-05
drama t=0.6190 t=1.8777 t=1.1951
p=0.53\S p =0.06NS p=0.23\8
Intensive Historical | Romantic | mean: 0.0003 mean: 0.0001 mean: 0.0004 >
kinship films comedy >0.0002 > 0.00007 0.0002
\/ t =2.563560 t = 3.204965 t =3.838280
p < 0.05* p < 0.01** p < 0.001%**
Parenting Romantic | Historical | mean: 0.00096 mean: 0.0008 mean: 0.0015
X comedy films >0.00093 > 0.0005 >0.0012
t=0.233420 t=2.357898 t=1.527864
p =0.81NS p < 0.05* p=0.12\8
Tightness martial art | romantic | mean: 0.00044 mean: 0.0003 mean: 0.00049
V films comedy > 0.00014 > 0.0001 >0.00016
films t = 6.495550 t =5.082463 t =6.747365
p < 0.001*** p < 0.001*** p < 0.001***
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Decency

\/

drama film

adventure
film

mean: 4.3495e-05
> 1.9049e-05
t=1.411987

p = 0.15NS

mean: 5.8689e-05
> 9.4375e-06

t =2.655590

p < 0.01**

mean: 0.00029
>0.00013
t=3.083797

p < 0.01**

significant.

Non martial art movies: combined film genre of romantic comedy film, fantasy film,
historical film, adventure film; mean: the mean ratio of each dictionary in one description; NS: Non-

coming of age film,
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External validity

To assess whether values measured in fiction align with empirical surveyed values. Samples
span from 1978 to 2022 are chosen since most surveys fall within this timeframe. We modeled
the correlation between occurrences of words with years, controlling for length of summaries,
type of the fiction, and sources of the summary. The coefficient (B2) in the following model
represents the estimated changing trends for the last 44 years. We summarized the literature

around these topics in Table S5.

Frequency; ~ Poisson(4;)
log(4;) = By + By - Length, + B, - Year; + 5 - Source; + S, - Type; + €;
, Where Year > 1978
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Table S5. Summaries of literatures documenting value changes in modern China.

Topics

Traits related

Trends

Love

The importance of love and
intimacy in courtship from
1949 - 1999 (Yan 2003)

Increased

Open-mindedness

Perception of exploration,
curiosity across generations.
Personality of openness-to-
experience across
generations (Peng and Luo
2021; Zhou et al. 2018)

Increased

Friendship

The importance of
friendship in life across
generations (Sun and Wang
2010)

Increased

Reciprocal Cooperation

No direct studies on this
topic.
Related topics: perceived
social trust and interpersonal

Increased (Cui 2017)

Decreased (for interpersonal
trust, see (Xin and Xin 2016,

(Sun and Wang 2010);
Importance of academic
achievement and self-
development across
generations (Zhou et al.
2018)

trust; Social support 2017)
Self-development Value of self-actualization,
self-esteems, and narcissism Increased

sociological science | www.sociologicalscience.com

Caring Prosocial attitudes, Increased (~ 2014) then
tendencies, and behaviors decreased since
(Chen and Yang 2024)
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Fairness Folk beliefs of fairness and Increased

equality (Xu and Hamamura

2014)
Authority - -
Honor Culture of mianzi ([T Still important
face) (Shi, Wu, and Kuang
2018)
Tightness Value toward effortness Decreased

(Zeng and Greenfield 2015);
Within China: Tightness is
related to urbanization,
economic growth, better
health, greater tolerance
(Chua, Huang, and Jin 2019)
Decency Values toward traditional Decreased
ethics (Schwartz 2006; Xu
and Hamamura 2014)

Intensive Kinship Values toward traditional Decreased
family values (Xu and
Hamamura 2014);
Collectivism (Ogihara 2023)
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Figure S9 reports the estimated coefficient of B2 (years). No significant changes were found in
the domain of authority (which we had hypothesized would decline), caring (which we had
hypothesized would rise) and fairness (which we had hypothesized would rise), which are

removed in the formal analysis.
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Fig. S9. Coefficient estimation of years from 1978 to 2022 for 11 topics.
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Comparing full texts and descriptions over romantic love
We aim to assess how well summary data captures the original information in full texts. The
analysis here focuses on romantic love, a prominent topic in Chinese fiction since the Tang
Dynasty. The semantics of words related to romantic love are highly concentrated, making
them easily traceable in original texts using a dictionary approach, in contrast to themes like
cooperation or fairness. To do so, we build a new dataset containing 802 full texts of ancient
Chinese novels (pre-1912) and try to investigate the correlation of importance of romantic
love in original texts and in summaries. The full texts are collected from online open source
website:

o 4L £E Han canon (https:/gj.zdic.net/);

e 13K Gushiwen (https://so.gushiwen.cn/guwen/);

e Wikisouce (https://zh.wikisource.org/wiki/Portal:%E5%B0%8F%E8%AF%B4);

e Github project (https://github.com/luoxuhai/chinese-novel).
Through crawling and organizing, we stored each novel in the format of texts.
An issue we encounter with original ancient texts is languages. For instance, much of the
fiction during the Tang Dynasty was written in classical Chinese, where a single character is a
word. However, by the Yuan Dynasty and onwards, fictional writing gradually transitioned to
vernacular Chinese and spoken language. To tackle this challenge, we first manually collect
online translations for classical languages and replace the classical languages texts. Notably,
most Tang chuangi texts have modern translations available. Figure S10 to Figure S11

illustrates the distribution before and after adding translation.
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Distribution of Fictions by Every 50 Years
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Fig. S10. The distribution of full text fiction by type of languages (before adding
translations).
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Distribution of Fictions by Every 50 Years
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Fig. S11. The distribution of full text fiction by type of languages (after adding translations).
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Then for each text, we went through the following procedure:

Classification: For 802 fictions (after adding translations), we classify the texts into two
groups: vernacular or classical. This is done by automatically identifying texts based on the
language feature.

Tokenization of texts: for classical texts, we tokenize the sentences into “tokens” using
Jiayan®. For vernacular texts, we tokenize the sentences using Jieba®.

Select seed words for full texts: We chose seed words for romantic love based on the
dictionaries generated previously. Additionally, we manually included some words closely
associated with romantic love in ancient contexts. For instance, "7E# 4" (intertwined
branches)” is a metaphor symbolizing long-term romantic companionship in Chinese culture.
Find neighbors’ words in full texts: for each seed word (91 seed words are chosen), we
extract 10 most frequently tokens around the seed words separately in vernacular and
classical language texts. We call them neighbors' words. For instance, in Figure S12 line 1,

for the seed word "1 %1" (mutual affection), its high-frequency neighboring words include

"I %" (fragrant affection), "X 1" (joyous affection), and " %" (beautiful time).

e Select relevant Neighbor words into lists: for all neighboring words, we select those
related to love and remove other unrelated words (for example, words of descriptions
of the environment, character facial descriptions).

e Using word2vec embedding to evaluate and expand list: we take the same procedure
as in previous methods, to generate vector space using input of ancient full texts as
corpus. And based on the vector space, we evaluate and expand the lists of words. See
Figure S14.

e Manual selection and construct the final dictionaries for vernacular and classical

dictionaries.

9 https://github.com/jiaeyan/Jiayan
10 https://github.com/fxsjy/jieba
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seed word neighbors
Bz [k, BB, 23R, #2, %k, INE, B, iBiR, 54, IR, 2R
FOE [, L, 35, S0, BB, TR, RS, b, 12IHE, 5E, BeH]
5303 BG5S, ik, -, 1840, 34, fAE, 2, BT 8\, K )
ILizis (B, 18E, B 58, 58, i% A, B 852, B2, £
Bt W=, i, I, U8, i, B8, UF, 22, ik, 18, i

&F (=R, JLEl, %%, ImX, TR, 18, 38, 2R, KA, &1, il
Bi5 XA, &, B, KX, 7600, ’B, BN, B, B4, 55, 5]
&8, 00, Wi, 55, AL, 15S, &, KA, 7E, B, ’E

JEEET 5 (&3, $H, B, 2, BT, 3522, =&, O, &k, 2=, wEifdl]
HE (B4, B2, 25, 18R, 5, WE, B8, 81 BE, iR, WE

Fig. S12. Lists of neighbors’ words for seed words in full texts.
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1 list_of love w2v = get word2vec_list(wordlist_classical, word2vec_output_without punc_ 4
2 index = @
3 for w2v_list in list of love w2v:

wordlist df.loc[index, ‘s '] = wordlist classical[index]

wordlist df.loc[index, 'n s'] = w2v_list

print(index, w2v_list)

index += 1
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["D\';
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Fig. S13. Expanding lists of words through word2vec for vernacular texts.

Correlation between words occurrences in summaries and original books

Utilizing the generated dictionaries, we calculated the frequency of love-related words in the
original text and subsequently computed the ratio of love. Following this, we filtered the fiction
dataset, which overlaps with our description database (N = 336 fiction). The ratio of love in the
description data was computed using the dictionary generated for vernacular texts, as the
terminology closely aligns.

Next, we computed the correlation between the two indices. The estimated correlation was

found to be significantly positive (r = 0.113, p < 0.0001™"). The correlation is visualized in
Figure S14.

Summaries for validated dictionaries are presented in Table S6.
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Log of Love Ratio in Full Texts
>

-10 -8 -6
Log of Love Ratio in Description

Fig. S14. Correlation between ratio of love in full texts and ratio of love in summaries.
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Table S6. Summaries of validated values and examples.

Pre-
registrat
Ecology | Values | Proxy of concept | Examples in Chinese fiction ion
docume
nts
Romance of the Western Chamber (1300): “it is the
) ) https://o
Romant ) story of a young couple consummating their love |
ic love Romantic love without parental approval, and has been seen both stiofnm
as a "lover's bible" and "potentially lethal...” o73
Journey to the West (1592): “it speaks of non-
Open- existent things as if they exist and speaks of | https://o
mindnes | Fictionality falsehoods as if they are true. This is the foremost | sf.jo/nm
s trickery. PEUFIC UL EH WA F, HEFEWE | p73
W HH BT
Journey to the West (1592): “Sun Wukong is a stone
monkey born by absorbing the essence of heaven
Affluence and earth, because he learned the law from Master
Self Bodhi and attained Taoism, he is able to transform https://o
develop | Learning into 72 species, ride on the clouds.... and he proudly | ¢, Ny
ment calls himself the Monkey King #iv& 2 2 ISCRHE |,y
R AR A, R D 1) R 4R AH il 2 vk T 159
, BEEMbAR-L+ AR, T WA
B, A B FRONTERRE?
Lost On Journey (2010): “The two go from being
hostile to becoming friends, and Niu Geng's | https://o
F.riends Firendship sincerity also changes Li Chenggong's indifferent | sf jo/yru
hip character and evokes his return to true love. 5 AM | zq
HON B I, AR BK ) FL A R 2 T v

g [ [ R PR GRRI2GHITERID) | REES=1TE
Newly Engraved Complete Annotated Edition of Journey to the West, preserved in the British Library,
consisting of the remaining four volumes and twenty chapters.
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BN, M2 s EAE R . >
Tie Mu Qian Zhuan (1956): “Slowly, the friendship

Recipro between Li Laodong and Fu Laogang became

cal deeper and deeper, and the two helped each other | MPS://0
coopera Mutuality and cooperated with each other. %27tz | SHONTY
tion HOZ R, I N R, HAAE [

LR}
o

Officialdom Unmasked (1903): “Governor Huang
was promoted to Commissioner, and while he was
feeling proud, he was reported for a case he had
handled before. Later, through connections with
friends in the capital and after spending ten

https://o

thousand taels of silver, the matter was finally

Honor Honor-shame sf.iolyru

settled. Huang remained as pleased as ever... 75 %l 7q

Tt TIE R, BRI, BRI M
FETWNE R, JaRIEE Sk RN B,
NAET — MY, AT T4, HIRRENR

e gy
o

Harshnes Moment in Peking (1939): “It tells the story of the
S three great families of Zeng, Yao and Niu in
Intensiv | Intensive Beiping, from the Boxer Rebellion in 1901 to the https://o
e kinship War of Resistance against Japan, which lasted for | ¢f jo/nm
Kinship more than thirty years. Jfid A6 & . k. 4= | p73
REEM 1901 4 LA FZ S BFH 5=+ %
A ] (1 AR RS & A R A A AL

The Sun Also Rises (2007): “The theme of the film

is that in that era which extremely suppressed
https://o

sf.io/7j6
v

Tightne individual desires, it reflects "various extreme states
ss Discipline of human nature and desires." A HL5 320
A&, TEIRAARE RN AR AR, AN

JIT I e g N PR B 2 A 5 R Al B8
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Decency | Puritanical Yingying's Biography (790 CE): “But in the end, | https://o
morality Zhang changes his heart, believing that Yingying is | sf.io/7j6
the most exceptional beauty in the world. He even | zv

cites the examples of the downfall of the Shang and
Zhou dynasties due to their rulers' infatuations,
proving that his virtue is insufficient to overcome
such seductive evil, and he has no choice but to
reluctantly give her up. HiKA L T4, NS
WRRTZICY, G v o v T [ i 615
, UEFH A R DAEIREE, Hird%z. >

Note: examples drawn from descriptions on Baidu Baike and Wikipedia.
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Analysis and results

Temporal modeling

We used ggplot2 in R studio to plot the relationship between Frequency (residuals of model
1) and year. It is done by geom_smooth function, with defaulted k terms.

Evolution from 618 CE to 2022 CE

We have set the limits of the x-axis, starting from 618 to 2022 (with the first sample being
690 CE). Summaries of GAM models results are reported in Table S7. The evolution figures
are from Fig. S15 to S23.

Evolution from 1900 to 2022 CE. The evolution figures are from Fig. S24.
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Fig. S15. Evolution of love from 690 to 2022.
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Fig. S16. Evolution of open-mindedness from 690 to 2022.
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Fig. S17. Evolution of friendship from 690 to 2022.
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Fig. S18. Evolution of reciprocal cooperation from 690 to 2022.
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Fig. S19. Evolution of self-development from 690 to 2022.
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Fig. S20. Evolution of intensive kinship from 690 to 2022.
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Fig. S21. Evolution of honor from 690 to 2022.
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Fig. S22. Evolution of decency from 690 to 2022.
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Fig. S23. Evolution of tightness from 690 to 2022.
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Table S7 Summaries of GAM models for samples ranging from 690 to 2022.

Models P value of edf Deviance Explained
s(Year)
love ~ s(Year) <0.001*** 7.03 1.7%
open_mindedness ~ <0.001*** 7.42 2%
s(Year)
friendship ~ s(Year) <0.01** 8.244 0.69%
reciprocal cooperation <0.01** 6.293 0.661%
~s(Year)
self_development ~ <0.001*** 3.788 1.94%
s(Year)
Intensive_kinship ~ <0.001*** 8.032 14.4%
s(Year)
honor ~ s(Year) <0.001*** 7.929 14.1%
tightness ~ s(Year) <0.001*** 7.885 1.99%
decency ~ s(Year) <0.001*** 8.741 18.9%
Note: Total sample size = 4185
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Year : Adjusted value by GLM (1900 ~ 2022)

love open_mindedness self_delvelopment
friendship cooperation kinship
héonor tig:htness decency

Fig. S24. Estimated variations of significance of domains in literary history from 1900 to
2022 China.
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The modernization syndrome

Methods

We predict that, in typical eras with increasing living standards, people will shift their
motivations to prioritize a variety of values such as love, reciprocal cooperation, and self-
development, while giving less priority to present-oriented motivations, such as intensive
kinship, authority, and honor. Consequently, we anticipate a modernization syndrome where
increase of love, open-mindedness, cooperation, friendship, self-development are correlated
with decline of tightness, intensive kinship, honor, and decency.

Through previous temporal modeling, we have gained initial impressions suggesting that
certain domains co-vary over time. To statistically test this prediction, we used the predicted
values of GAM models to run correlation tests.

Fit GAMs for each domain in R studio. We used mgcv packages in R studio to fit the
following GAM models for each domain. Control variables are added for length of summary,
source of summary and type of fiction:

Frequency; ~ s(Year;) + B, - Length; + B3 - Source; + B4 - Type, + €

Frequency is the occurrence of value dictionary words. The s(Year) indicates a smooth function
of Year which is used to fit a non-linear relationship between Year and the outcome variable
Frequency.

Extract the predicted term of s(Year). We utilized the predict() function to obtain the
scores for the s(Year) term. This is to extract the predicted values of frequency changes over
time, accounting for variations in length, source, and type of the fiction analyzed.

Plot the extracted terms with years. We plotted the predicted values against the year in
Figure S25. This visualization allowed us to observe the predicted trajectory of the values
over time, as estimated by the model.

Correlation test between domains. Subsequently, correlation analysis was performed on the
predicted values for the nine values. This was accomplished using cor() in R studio, which
generated a correlation matrix for the nine values.

Results

Figure 3b (main text) represents the matrix of correlation estimates between domains in
response to the time changes. The mean correlation between nine domains is 0.3248.

The only outlier among the modernization-affluent syndromes is tightness, exhibiting a
positive correlation with friendship and self-development, negative correlation with decency,
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intensive kinship and honor. This is because from 1800 to 1950, both tightness, self-
development, and friendship increased, while decency, intensive kinship, and honor
significantly declined during this period, thus exhibiting a negative correlation with tightness.
We attribute this to the tightness's unique historical evolution pattern, characterized by an
inverted V-curve.

Avre they statistically significant?

To determine the statistical significance of the modernization syndrome, we employed a
bootstrap statistical procedure, detailed as follows:

Breaking the Year-Domain Link: We started by resampling the data within each of the nine
domain columns, thereby disconnecting the association between the time and the domain
estimates. This involves shuffling the data rows within each domain column independently,
ensuring the temporal sequence is randomized.

Calculating Mean Correlation Scores: For each shuffled dataset, we calculated the mean
correlation score across the nine domains to assess how closely related these domains are
within the resampled data.

Repetition for Robustness: This shuffling and mean correlation score calculation process
was repeated 10,000 times. This repetition generated a large set of mean correlation
coefficients, providing a robust sample for analysis.

Analyzing the Results: We then analyzed the distribution of these 10,000 mean correlation
scores to understand the variance and central tendencies.

The workflow sees Figure S26.

The results of variance and central tendencies are depicted in Figure S27. The null hypothesis
posits that the correlation score between the values is equal to or less than 0, indicating no
significant relationship between values. Under the null hypothesis, the sample distribution is
expected to be centered around 0, as presented in Figure S27. Yet we observed a mean
correlation of 0.3248. The calculated p-value associated with this observed correlation was
found to be less than 0.0001. Given the extremely low p-value, we reject the null hypothesis
that the correlation between the values is 0. This suggests that there exists a statistically

significant modernization syndrome in our case.
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Fig. S25. Evolution of extracted terms from GAMs models with years from 1450 to 2022.
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Fig. S26. Procedure of bootstrapping analysis.
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Fig. S27. The distribution of mean correlation of 10000 times of bootstrapping.
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The association between economic development and variations of domains in history
Living standards in the long run
The distribution of fiction samples alongside the evolution of GDP pc from 1450 to 1978

China are in Fig. S28 (more literary samples are added).
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Evolution of GDP in China (1450-1978)
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Fig. S28. The distribution of fiction samples alongside the evolution of GDP pc from 1450 to

1978 China (more literary samples are added).
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Predictions and models
For each value, we make a prediction with the analysis model proposed in Table S8 (they are
pre-registered in OSF before the analysis).
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Table S8. Models. Main Prediction test with statistical models, modern Chinese fiction

compare to ancient Chinese fiction

Domain

Prediction

Test

Frequency_domain, ~ Poisson(4;)

Romantic love

Open_minded

ness

Friendship

Reciprocal
Cooperation

Self-
development

sociological science | www.sociologicalscience.com

H1:

Higher levels of romantic
love in fiction will be
associated with an affluent

environment.

H2:

Higher levels of open-
mindedness in fiction will
be associated with an

affluent environment.

H3:

Higher levels of friendship
in  fiction will be
associated with an affluent

environment.

H4:

Higher levels of reciprocal
cooperation in fiction will
be associated with an

affluent environment.

H5:

Higher levels of self-
development in fiction will
be associated with an

affluent environment.

S73

log(4;) = By + B1 - Length, + j, - GDP;
+ 5 - Year; + f3, - Source;
+ Bs - Type; + €

log(4;) = Bo + By - Length; + B, - GDP;
+ 3 - Year; + S, - Source;
+ Bs - Type; + €;

log(ﬂ.,') = ﬁo + Bl . Lengthi + ﬁz . GDPL
+ S5 - Year; + f, - Source;
+ Bs - Type; + €;

log(4;) = By + By - Length, + B, - GDP;
+ S5 - Year; + 3, - Source;
+ Bs - Type; + €;

log(4;) = Bo + By - Length; + B, - GDP;
+ 3 - Year; + S, - Source;
+ Bs - Type; + €
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H6:

Higher levels of tightness 10g(4;) = Bo + By - Length, + f; - GDP;
Tightness in  fiction  will be + 3 - Year; + 3, - Source;

associated with a harsh + Bs - Type; + €;

environment.

H7:

Higher levels of intensive
g log(A;) = Bo + B, - Length, + B, - GDP,
Intensive kinship
o ) ) ] + 3 - Year; + 3, - Source;
kinship will be associated with a
. + Bs - Type; + €
harsh and unpredictable

environment.

H8:

Higher levels of honor in
g log(A;) = Bo + B, - Length, + B, - GDP;
fiction will be associated
. + 3 - Year; + S, - Source;
Honor with  a harsh and
+ Bc - Type. + €;
unpredictable Ps Type; &

environment.

H9:

Higher levels of decenc
raner e Y og(4) = Bo + By - Length, + B, - GDP
b in  fiction will be 8, .Y 8,5
ecenc + - Year; + - Source;
Y associated with a harsh and : ' * '
. + Bs - Type, + €
unpredictable

environment.

Independent variables:

GDP: GDP pc; Log of GDP pc; AGDP pc; GDP pc_rate

¢(P) : Random error, with Poisson distribution

Dependent variables:

Frequency_domain,: the total number of words for love dictionary occurrence in a description
Control variables:

Length: Length of description for each fiction

Source: Wikipedia, Baidubake or Scholars.
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Type: Textual or Video.
Year: The publication year of the fiction
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Results
Here we present the full results for the main models of GDP pc, as well as estimation coefficient of logarithms of GDP pc and models of AGDP
pc, and AGDP pc_rate.
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Table S9. Results of regressions. Results of General linear regression models with Poisson distribution for the model

GDP pc models
) p3 B3
Domains  B1 (L) B2 (GDP) - B4 (Type_video) B5 (Year) AlIC
(Source_scholar)  (Source_wiki)
3.010e-
9.377e-05*** -4.525e-01*** -4.186e-01***  1.317e-01* 7.183e-05
love (44.798) 057 (-9.939) (-8.931) (2.492) (0.788) 13724
) (6.958) ' ' ' '
. 6.535€-
open_min 1.013e-04*** -9.726e-01*** -9.119e-02 -6.702e-01*** 4.179e-04***
ded (32.240) oo (-12.254) (-1.237) (-8.208) (2.818) 7600
edness . -12. -1. -8. .
(10.043)
self- 3.725e-
1.204e-04*** -7.733e-01*** -2.710e-01***  -2.832e-01*** 1.313e-03***
developm 05*** 8204.2
(52.457) (-11.731) (-4.088) (-3.913) (7.906)
ent (6.341)
) . 4.000e-
friendshi  1.047e-04*** 3.163e-01*** -8.647e-02 -2.942e-02 6.481e-07
(64.927) 057 (7.958) (-1.754) (-0.528) (0.008) 15694
P ' (9.028) ' ' ’ '
reciproca 1.093e-04***  1.888e-05 2.173e-02 4.876e-02 -5.258e-02 1.133e-04 48192
| (30.441) (1.925) (0.241) (0.451) (-0.433) (0.595) '
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cooperati
on
) 1.079e-04***  -1.047e-05* -5.758e-02 -2.491e-01***  -2,067e-01*** 9.524¢-04***
tightness 14744
(69.937) (-2.381) (-1.605) (-5.281) (-4.017) (9.947)
-3.833e-
intensive  9.434e-05%** 6.215€-01%** -6.013e-01%**  -2,545e-01*** -2.782e-04%**
05*** 19397
kinship ~ (77.549) (23.015) (-12.459) (-4.851) (-4.993)
(-7.796)
-1.774e-
9.555¢-05%** 6.029e-01*** -6.100e-01%**  -1,813e-01** -8.249e-04%**
honor (69.854) 057 (19.101) (-11.137) (-2.981) (-14.797) 114t
. o, . . X .
-3.161e-
9.384¢-05%** 5.231e-01*** -5.759e-01%**  -2,149e-01*** -3.847e-04%**
decency skl 17398
(76.080) (19.448) (-12.484) (-4.259) (-7.155)
(-6.762)
Observation size = 4184.
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Table S10. Results of regressions. Results of General linear regression models with Poisson distribution for the model

log_GDP models

Domains B1 (L) B2 (log_g d p) B3 (Source_scholar) B3 (Source_wiki) B4 (Type_video) B5 (Year)
| 9.341e-05*** 1.812e-01*** -4.140e-01*** -4.313e-01*** 7.387e-02 3.647e-05
ove
(44.555) (8.292) (-8.921) (-9.212) (0.402) (0.402)
open- 1.011e-04*** 3.343e-01*** -9.150e-01*** -1.080e-01 -7.114e-01*** 3.696e-04*
mindedness (32.124) (10.145) (-11.309) (-1.473) (-8.737) (2.498)
self- 1.203e-04*** 1.856e-01** -7.444e-01%** -2.765e-01*** -3.083e-01*** 1.295e-03***
development  (52.354) (6.278) (-11.116) (-4.180) (-4.221) (7.796)
friendshi 1.045e-04*** 1.844e-01*** 3.394e-01*** -8.501e-02 -4.980e-02 2.462e-05
riendsni
P (64.688) (8.228) (8.342) (-1.729) (-0.877) (0.289)
reciprocal 1.095e-04*** 4.964e-02 1.561e-02 6.321e-02 -2.355e-02 1.529e-04
cooperation (30.483) (1.013) (0.170) (0.585) (-0.189) (0.799)
tight 1.078e-04*** -2.805e-02 -5.584e-02 -2.576e-01*** -2.201e-01*** 9.278e-04***
1 ness
g (69.712) (-1.339) (-1.531) (-5.448) (-4.160) (9.765)
intensive 9.465e-05*** -1.653e-01*** 6.069e-01*** -6.063e-01*** -2.309e-01*** -3.106e-04***
kinship (77.544) (-7.599) (22.138) (-12.537) (-4.242) (-5.650)
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h 9.580e-05*** -9.874e-02%** 5.902e-01*** -6.047e-01*** -1.459-01* -8.324e-04***
onor
(69.821) (-3.911) (18.449) (-11.044) (-2.318) (-15.075)
d 9.421e-05*** -1.573e-01*** 5.047e-01*** -5.726e-01*** -1.732e-01*** -4.040e-04***
lecenc!
Y (76.142) (-7.474) (18.512) (-12.403) (-3.311) (-7.598)
Table S11. Results of regressions. Results of General linear regression models with Poisson distribution for the model
AGDP pc capita (decade)
Domains B1 (L) B2 (AGDP) B3 (Source_scholar) B3 (Source_wiki) B4 (Type_video) BS (Year)
| 9.352e-05*** 6.970e-05*** -4.582e-01*** -4.111e-01*** 1.452e-01** 7.884e-05
ove
(45.628) (6.277) (-10.075) (-8.780) (2.753) (0.860)
open- 1.014e-04*** 1.641e-04*** -9.777e-01*** -8.196e-02 -6.642e-01*** 4.129e-04**
mindedness (32.250) (9.795) (-12.336) (-1.111) (-8.108) (2.774)
self- 1.205e-04*** 9.168e-05*** -7.766e-01*** -2.638e-01*** -2.762e-01*** 1.314e-03***

development

friendship

(52.490)

1.047e-04%**
(64.932)

(6.081)

1.061e-04%**
(9.358)
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(-11.796)

3.1756-01%**
(7.996)

S80

(-3.981)

-8.473e-02
(-1.719)

(-3.813)

-3.301e-02
(-0.593)

(7.876)

-1.896e-05
(-0.222)
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reciprocal 1.093e-04***
cooperation (30.440)

1.080e-04***

tightness
(70.007)
intensive 9.430e-05***
kinship (77.559)
9.550e-05***
honor
(69.855)
9.383e-05***
decency

(76.117)

5.189¢-05*
(2.069)

-3.199e-05**
(-2.813)

-1.028e-04%**
(-8.008)

-4.337e-05%**
(-3.014)

-8.8248-05%**
(-7.229)

2.339¢-02
(0.259)

-5.967e-02
(-1.664)

6.198e-01%**
(22.943)

6.0376-01%**
(19.109)

5.203e-01%**
(19.341)

4.860e-02
(0.450)

-2.467e-01%**
(-5.243)

-6.023e-01%**
(-12.504)

-6.129e-01%**
(-11.203)

-5.745e-01%**
(-12.483)

-5.733e-02
(-0.472)

-2.000e-01***
(-3.897)

-2.521e-01%**
(-4.822)

-1.868e-01**
(-3.078)

-2.0736-01%**
(-4.123)

1.012e-04
(0.531)

9.671e-04***
(10.031)

-2.588-04%**
(-4.601)

-8.2076-04%**
(-14.617)

-3.6656-04%**
(-6.755)
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Table S12. Results of regressions. Results of General linear regression models with Poisson distribution for the model

AGDP pc decade growth rate (scale to annual)

Domains B1 (L) B2 (AGDP_rate) B3 (Source_scholar) B3 (Source_wiki) B4 (Type_video) B5 (Year)
| 9.357e-05*** 5.765e-02*** -4.002e-01*** -4.250e-01*** 7.439%-02 -4.553e-05
ove

(44.622) (7.841) (-8.509) (-9.082) (1.370) (-0.488)
open- 1.014e-04*** 9.175e-02*** -9.190e-01*** -8.282e-02 -6.659e-01*** 2.995e-04
mindedness (32.262) (8.340) (-11.286) (-1.130) (-8.141) (1.948)
self- 1.205e-04*** 5.938e-02*** -7.294e-01*** -2.682e-01*** -3.030e-01*** 1.185e-03***

development

friendship

reciprocal

cooperation

tightness

intensive

kinship

(52.404)

1.048e-04%**
(64.924)

1.0976-04%**
(30.594)

1.0776-04%**
(69.628)

9.4516-05%**
(77.580)

(5.950)

6.0796-02%**
(8.044)

1.2466-02
(0.755)

-3.079e-03
(-0.439)

-5.4136-02%**
(-7.574)
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(-10.788)

3.578e-01%**
(8.624)

1.423¢-02
(0.153)

-4.895¢-02
(-1.320)

5.9256-01%**
(21.220)

S82

(-4.060)

-8.002e-02
(-1.628)

6.907¢-02
(0.641)

-2.655e-01%**
(-5.626)

-6.119e-01%**
(-12.683)

(-4.144)

-5.416€-02
(-0.949)

-1.250e-02
(-0.099)

-2.386e-01%**
(-4.485)

-2.226e-01%**
(-4.035)

(6.922)

-7.229e-05
(-0.825)

1.427e-04
(0.719)

9.1646-04%**
(9.267)

-2.247e-04%*%
(-3.893)
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. 9.5748-05%**  -3.572e-02%** 5.7686-01%** -6.048e-01%** -1.271e-01* -7.827e-04%**
onor
(69.929) (-4.291) (17.683) (-11.081) (-1.989) (-13.562)
s 9.4226-05%%*  -6.147e-02%** 4.793e-01%** -5.679e-01%** -1.284e-01* -3.039e-04***
ecenc
Y (76.322) (-8.834) (17.316) (-12.352) (-2.419) (-5.434)
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Study 2: Evolution of adaptations in history

Data collection

While gathering the names of fiction based on literary history books (refer to Study 1), we
paid attention to information on adaptations of these fictional works. Due to cost manual
coding, adaptations were only collected for pre-modern novels (before 1912), as well as
adaptations of those adaptations, until no further adaptations were found. For instance, Lu
Xun suggests that "A Dream In A Pillow" (circa 780 CE) is adapted from "Anecdotes About
Spirits and Immortals” (circa 400 CE), and "Handan Notes" (1601 CE) is adapted from "A
Dream In A Pillow." To record this information, each fiction was assigned a unique numeric
ID. This unique ID facilitated the linking of two books in one row to record adaptation
information.

Adaptation identification criteria. We collected fiction’s adaptation according to the
information provided by Lu Xun (Lu 2000) , Xiao Xiangkai A bibliography of vernacular
novels (Jiangsu Academy of Social Sciences 1990), Wikipedia and Baidu Baike. If they stated
that “xxx is based on xxx” or “xxx is adaptation, original, copy, blueprint, or source of xxx”,
then this is clear adaptation information. We will record the adaptation information, as well as
collect summaries for the adaptation from Baidu Baike and Wikipedia (if available). We do not
include them in this case, even if these fictions have the same name and that seem to have the
same story.

Procedure of collection of adaptations. We collected the names of the adapted fictions
according to adaptation information. Then we searched on Wikipedia and Baidu Baike to see
if these adaptations have entries. If so, we extract their descriptions, summaries and publication
date. If this adaptation also has adaptation, we repeat the procedure to collect another entry.
We stopped when there was no more adaptation.

Description of adaptation dataset

According to the links we record during coding, we plot the network of adaptations in R studio
using igraph (see Figure 5 in main text).

We are curious about why these labeled fictions are adapted most frequently in history (at least
they are popular considering the quantity of adaptations). A descriptive content analysis is
conducted through word cloud analysis (for all the summaries of original works, we remove
stopwords, such as none, location, geographic names. Then occurrences of words are
calculated). As Figure S29 show, the most frequently present words are around the topics of

supernatural gods and demons (such as Zk% monsters, A [H Mortal World, it fk subdue, 1
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A immortals), kins (% £} parents, 4H## sister, 310 couple, 3% father) , love (%% lover,
1 love, 723 couple, Bi% get married), altruistic cooperation (rescue !, £ X xiayi,
i save, £ knight, B¢ unit). This implies the significance of the literary topics of love,

intensive kinship, fantasy in history.

sociological science | www.sociologicalscience.com S85 April 2025 | Volume 12



Zhong, Thouzeau, and Baumard

Literary Fiction Indicates Early Modernization in China Prior to Western Influence

e
=

RELENSE

60DS AND GODDESSES

MASTRR UNWILLINGLY
s WI‘E.WE A MONK
oo wenns CHIVALRY ™2 HUSBAND AND WIFE -

TRAGEDY

MISINLES

SUPERNATURAL ENTITIES AND SPIRITS ===jomt
SISTERS worieane OPTIMUS SCHOLAR i

STANDING

V1 [FEt” DAUGHTER

SOCIETY
o, REAT BATTLE ¢ RESCUE st her
Yy WNKCGME BURIAL OF FLOWERS "ﬁi’ﬂ&m —

i BOWL
OEATH

SHICIBE
TST yougsts

APPEAR IN ONE
HAPPY END

RECRUITED BY THE EMPEROR ' it o

RISBERS

CULTIVATE .. KINGS = COUPLE e

e EPERBICE GOBLIN BROTHER
WAIZS

= RENCARNATION. =

Fig. S29. The word cloud of the most popular original works. It is computed by an online

platform https://www.weiciyun.com/ of word cloud in Chinese.
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Distribution of Original Fiction by Year
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g. S30. Distribution of adaptations and original works by years and by GDP pc.
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Most adaptations are created after the 1900s.

Model

We employ a general linear regression model as follows to test how changes in domain
significance are associated with changes with the economic environment or media
transformation. Three variables are computed: changes in value frequencies, changes in GDP
pc (use logarithm of GDP pc), changes in length of the summary (as control variable), distance

of time, changes of type. The model is as follow:

AFrequency, = By + By - Alength, + 8, - AGDP; + B3 - AYear; + B, - AType,; + €;

Results
Statistics results are reported in Table S13.
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Table S13. Results of regressions. Results of Linear regression models for the model

Domain B1(Alength)  B2(AGDP) B3(AType: text to video) P4(AYear)
Romantic  0.0001447 0.1399048 0.7008815*** 0.0003480
love (13.781) (1.607) (3.659) (0.906)
Open-
) 8.653e-05***  2.027e-01*** -3.042e-01* 8.926e-04***
mindednes

(11.995) (3.391) (-2.312) (3.381)
s
Friendship 2.823e-04*** 2.579e-01** 5.333e-01** -1.278e-03***

(29.522) (3.254) (3.057) (-3.654)
Reciprocal

~ 9.186e-05*** -4.877e-02 -1.179e-01 -2.165e-04

cooperatio

(25.182) (-1.613) (-1.772) (-1.622)
n
Self-

8.220e-05***  1.313e-01*** -1.120e-01 7.783e-05
developme
. (20.393) (3.929) (-1.523) (0.528)
n
) 3.564e-04*** -2.252e-01** -3.754e-01* -1.789e-03***
Tightness

(39.469) (-3.009) (-2.279) (-5.415)
Intensive  8.159e-04***  1.186e-01 4.343e-01 3.170e-03
Kinship (43.773) (0.768) (1.277) (4.646)
H 7.703e-04***  -8.566€-02 2.706e-01 1.908e-03***
onor

(52.075) (-0.699) (1.003) (3.525)

8.060e-04***  6.023e-02 8.608e-01** 2.229e-03***
Decency

(46.826) (0.422) (2.741) (3.538)
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We hypothesize that the effects of GDP per capita (GDP pc) on adaptations may vary over
time. For example, much of the observed effect might be driven by adaptations from modern
times, especially after 1980 CE, a period marked by significant global cultural transmission.
To explore this, we construct period-specific indicators (as dummy variables) based on the
publication dates of the adaptations and interact these indicators with GDP changes. Periods

are calculated based on centuries. The model is written as:

AFrequency; = B¢ + By - Alength, + 8, - (Period * AGDP;) + B3 - AType; + ¢;

The results for the interaction effects (,) are presented in S14. They indicate that the effect
of GDP changes on value-related words varies across periods. For example, the positive
influence of AGDP on the increase in love and friendship in adaptations is significantly
observed in the 17th and 19th centuries. In contrast, the association between AGDP increases
and the decline frequencies of kinship and honor in adaptations is significantly evident in the
19th century, but not for other periods. These results suggest that changes in economic
conditions do not produce uniform patterns of change in adaptation content, highlighting the
complexity of mechanisms at play during transmission chains. Data points from the 21st

century is excluded due to high collinearity among the factors.

Table S14. Results of interaction effects for periods and GDP pc changes (reports of co-

efficiency).

Periods* AGDP; Romantic love Open- Friendship Reciprocal Self

mindedness cooperation development
1300-1399: AGDP  9.461e-01 2.132e+01 -5.963e+00 -9.067e+00 -1.108e+01
1400-1499: AGDP  -3.961e+01* -5.151e-01 6.393e+00 -2.855e-01 -5.183e-01
1500-1599: AGDP  4.110e-01 -2.807e+00 -9.837e+00 -3.184e+00 2.616e+00
1600-1699: AGDP  2.512e+01*** 3.133e+00 8.366e+00* -1.512e+00 -5.046e+00**
1700-1799: AGDP  -5.150e-01 1.008e+00 -2.277e+00 -1.623e+00**  -1.432e+00*
1800-1899: AGDP  2.972e+00* -7.293e-01 -3.093e-01 -3.232e-01 -5.876e-01
1900-1999: AGDP  1.273e-01 -2.554e-02 -1.172e-01 5.286e-02 5.188e-03
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2000-2020: AGDP  NA NA NA NA NA
Periods* AGDP; Tightness Ir?tenéive Honor Reciproclal
kinship cooperation
1300-1399: AGDP  -8.808e+00 2.848e+01 6.071e+01 -8.904e+00
1400-1499: AGDP  3.884e+00 -6.946e+00 3.322e+01 1.172e+01
1500-1599: AGDP  -1.458e+01* -4.918e+00 -7.461e+00 2.460e+01
1600-1699: AGDP  -5.546e+00 4.647e+00 7.085e+00 1.988e+01**
1700-1799: AGDP  3.147e+00* -3.448e+00 3.817e+00 7.893e+00**
1800-1899: AGDP  1.659e+00 -5.987e+00**  -4.445e+00* 2.048e+00
1900-1999: AGDP  -9.537e-03 -1.004e+00* 6.750e-02 -5.590e-01
2000-2020: AGDP  NA NA NA NA
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Study 3: Evolution of fiction in Hong Kong, Singapore and Taiwan

Data

Our data collection aimed to assemble comprehensive and representative information on
modern novels and films from Hong Kong, Taiwan, Singapore, and mainland China, for
potential use by other scholars. For analysis, we utilized data solely from Hong Kong, Taiwan,
and Singapore.

Data collection procedure

Collecting novels

e We referenced Wikipedia pages listing novelists, playwrights, or screenwriters. Name
lists can be checked in: hk_novelists.xlsx, Taiwan_novelists.xIsx,
singapore_writers.xlsx, mainland_novelists.xIsx. The sources of Wikipedia are from
English and Chinese Wikipedia. See Hong Kong novelists
(https://en.wikipedia.org/wiki/Category:Hong_Kong_novelists); Taiwan male and
woman novelists (https://en.wikipedia.org/wiki/Category: Taiwanese_male_novelists,
https://en.wikipedia.org/wiki/Category: Taiwanese_women_novelists ); Singapore
novelist, screenwriter, Chinese writer: https://zh.wikipedia.org/zh-
sg/Category:%E6%96%B0%E5%8A%A0%E5%9D%A1%ES5%89%AT7%E4%BD%9
CY%E5%AEY%BS6 https://zh.wikipedia.org/zh-
sg/Category:%E6%96%B0%E5%8A%A0%E5%ID%A1%ES%8D%SE%E4%BA%B
A%E4%BD%ICUES%AE%B6 https://zh.wikipedia.org/zh-
sg/Category:%E6%96%B0%E5%8A%A0%E5%9D%A1%E5%B0%8F%E8%AF%B
4%E5%AE%B6 https://zh.wikipedia.org/zh-
sg/Category:%E6%96%B0%E5%8A%A0%E5%ID%A1%ET7%BC%96%E5%89%A
7

e We checked the Baidu Baike website to see if there were entries about these writers,
and if so, we collected the URLs link for each author (figure S31).

e For each available author page, we extracted the information about the author's
publication: especially the urls links of the fictions (figure S32).

e Based on the URLSs link of each fiction, we extracted the description (the first paragraph
of the entry site and the main story, usually under some specific tags); and date of
publication (the first recorded date of publication for each work). See the following
figure (Fig. S33).
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Wikilink

//*[@id="mw PBRARAT
pages™]/div/div/div/ul/1i/a| =

B https://zh.wikipedia.org/wiki/%E9%99%B3%E9%A0%.
[CEs

B (%)
ma

https://zh.wikipedia.org/wiki/%E9%99%B3%ES5%BF %.

https://zh.wikipedia.org/wiki/%E9%99%B3%E7%BE%...

W T S I\ - = =
O A NS I DT B (FEX)  hitps://zh wikipedia.org/wiki/%E9%99%B3%E5%8B%.

LT85 REBTAnE, #8540 RE. WE  https://zh.wikipedia.org/wiki/%E5%86%92%E6%A5%AD

:> hitps://zh. wikipedia.org/wiki/%E9%IF %8B%E7%81%...

https://zh.wikipedia.org/Wiki/%E9%AE%AC%ET7 %BF %.
https://zh.wikipedia.org/wiki/%E5%90%9B%E6%AF %94

HEJ#  https:/izh.wikipedia.org/wiki/%E9%BB%83%ES%8F%...

€  https://zh.wikipedia.org/wiki/%E9%BB%83%E7%8D%8E

85 rows x 2 columns

Extract names and links of author

Get the list of writers from Wikipedia,
for example here, we search to get the
list of writers in Hong Kong. H

A B c D E F mmsamam-
1 name |aidu_link Baitdan i/l [ s |
2 FRIBAT |https://baike.baidu.com/item/%E9%99%88%EIFA2Y
3 BREE |https://baike.baidu.com/item/%EQ%09%88%E7%BEY BE  bmak  wenw me  mRem  Gmen an
4 BESh | https://baike.baidu.com/item/%E9%99%8B%ES%EAA =2 =
5 BX |https://baike.baidu.com/item/%E8%91%9IBHEA%BAN WP rovwrl om cm ®
6 #S  |nttps://baike.baidu.com/item/%E%BB%BA%E6%ISH -
7 https://baike.baidu.com/item/%E9%87%91%E5%BAY <: L - ¥
8 https://baike.baidu.com/item/%ES%88%98%EA%BBY
9 https://baike.baidu.com/item/%E6%A2%81%ET%ATH ;
10 https://baike.baidu.com/item/%E6%9D%BE%E4%BC
n https://baike.baidu.com/item/%E6%A2%81%E 7%BBY I o 4 \
12 https://baike.baidu.com/item/%E6%A2%81%E8%8AH sy ane . = mean = ‘
13 24 |https://baike.baidu.com/item/%E6%A2%8B1%E7%BEY . e T

_ aXEE

Get the final info with names and Baidu
Baike links
Fig. S31. Find author page in Baidu Baike

Manually check the entries in Baidu
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> hongkong > author_html ~ -

ERNENrE e

g Vv

[EEEE htm| 2%

JEEE. htm| &%

EERhtml 22 J— o

B html 22 Get the works of“Major works” of each author

SREZ html 2%

StV html 2%

For each author page’s html

« > works_html > #HH~ =2 posliina s

*2 - || EBAR At - | 0 [E&E 1] published books

R v

B =PEZiEhtml 2

SRRt &%

EHERThtml 2%

BESZhtml 2%

B
B
B
B sfEiRikhml 2
B
B

BEEEhml 22

Get the works after “Published books”
Save the html files in corresponding folders

Fig. S32. Find fiction page in Baidu Baike
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Bailam wear RS

A 8 c 0 3 F G H |

(ESFR) RESOFNXOREING.
Hongkong 5 HANRR

(XQIFEs) RBRSBFNREEZ—, £

; B g=. o= . BARTREETACNRLERL, A5
- . S RRSRIAZENEHER R
e R KEWAES
= publication date fr—rmmm) Honghong BE5}  AQITIS 1998 2A5MENAEASTT BRI, ESBY
SN L Honghone W53 5% 2006 (F) E—BEORENS, (FERRS.
HTRESES ORIV, BESHRIY

Hongkong M5 BISIREX 1008 "

Hongkong 5 HR&E 2011 (BRETL) B—HBROING, (FERES.

Hongkong M5 9T 2000 (%) SAEEBSEERRRER (BULY
(B1EEE) 2RFN—BREKIR, LEET

Hongkong 5  EMEET 1999 HiEREIT

Hongkons 85  EENRF 2009 (EFRRF) 22009F9F 1A ZRARHARITY
(EEEZH) 22000F=BARHIRITHIRY

Hongkons 5  ZFMWZ 2000 (ZPWZH) FHBEE, =FEXEG, 14
(DTG R2006FF L HARHHHARAIE

Obtain detailed information about the work . o
Store information in an excel spreadsheet

Fig. S33. Extract fiction summaries and year based on fiction page
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Collecting films

Using the Wikidata Query Service, we queried films (Q11424) from Hong Kong Q8646,
Taiwan Q865, and Singapore Q334. We queried information such as movie name, wiki link,
and earliest release year. Descriptions were obtained based on the Wikipedia page of each
movie, focusing on the first paragraph and main story (figure S35).

Exclusion criteria. We got some irrelevant information during data collection. We manually
remove:

Non-fiction entries: people (such as actors, directors), places (such as Guangzhou,
Chonggqing...), publishing house (such as People’s Publishing House A E& Hiiitt) and
literary awards (such as Mao Dun Literature Prize 3 i 322 3%).

Works before 1900.

Duplicate work: For some famous authors (e.g. Jin Yong 4:J#), we can get their collections
(containing the main works of the author) in "Published Books", and we can also get
individual information for each work. Then we keep only the information about the works in
the collection.

NB: Our list from Wikipedia contains not only novelists, but also playwrights, screenwriters,
and directors, so our collection might also include some TV series, movies and anime in this
data.

The complete code can be found at:
https://colab.research.google.com/drive/1ls_ocvZuRvLzsxRuZYE6_b2yluJEg9oiZ?usp=sharin
g
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Jll| Wikioata Query Service | exampes | | @nep |+ | Guareioon - | cvery usser

Fig. S34. Query on Wikidata obtaining link of films.
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ma o
fem  emiadel  genre subject artcleLink
romance tam
science fton S —
2046 e s /21 Wapedia OrWKIZ045_(XEINIBHEEXES D
im
Lovein fomansc _ § R
Disguise ok ntips. MUBHSBREIRRET (Telegram: Gwikipedia_th, = 2 RC//ERe) MEKEIA.
Q i1 .
= WWYouArethe  romantic o | W EIT (sa Tp SO v
119 ne 2 comedy
KB it xR v RE a0 Ee5: IAv
fim based on EEEn. ssnEues -
RedSoghum  kerature. nips:)
drama fim o HSANINS01ENSRAEGY, XAFEENSRAGSRE. AT WEZANKY .
time-trave! (WgEN) (38 Painted Skin: The Resurrection, HE (WER) ) 28201280030
MR EREOPEDCRE RO, 52008 Fintwilial (M) My, 2
Q oy TheFomiaden — . | EARAR, WK (1) TURRARAE, WS, EERR
s | Kingdom S i A, FESTEAS, A RON R ERRE
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%), SEWEALDE, RRETTS 3, FmeE108308
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BEzs, v,
— e, sy, -PIOE
SERAA, WRR,
OFR—, HERA,
SIS,
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R, BRERFER, FEED, AEFX, VBN, B
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ORI, MSTORIL RSEDA,

NERGNE (RRE) BEEASR, ACBA, FIFHBEABE2E, T—OHRAR, F
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Fig. S35. Collecting plot summaries and descriptions from page of fiction on Wikipedia
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Description of Fiction Data for the four regions

Our database contains a total number of works N = 2191 (from Hong Kong) + 1005 (from
Taiwan) + 142 (from Singapore) + 2895 (from Mainland China) = 6233

All the data is stored in the csv file: df_film_novel_all.csv on OSF platform.

Gdp per capita for three regions

We use 2020 Maddison project data also for the three regions (Bolt and VVan Zanden 2020).
For Singapore: from 1900 to 1939, every point per year; from 1950 to 2018, every point per
year. For Taiwan: from 1901 to 1940, every point per year; from 1950 to 2018, every point
per year. For Hong Kong: benchmark year 1913, Gdp per capita 2354$. From 1950 to 2018,
every year one data point.

Description of fiction data and GDP pc

The following figure shows the evolution of GDP pc of the three regions with fiction data
points distributed around. Most fiction is distributed in Hong Kong and Taiwan. The total
number of fictions from these three regions is 3338.
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Evolution of GDP and distribution of fiction in three regions (1900-2023)

75000
O Metric
o
o 50000 === Hong Kong
D === Singapore
(D === Taiwan

25000

0
1900 1950 2000 2020
Year

Fig. S36. Evolution of fiction and GDP pc for three regions from 1900 to 2023. GDP pc
source: (Bolt and Van Zanden 2020) and World Bank Data for 2020, 2021, 2022, 2023.
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Distribution of Works Over Time by Region
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Fig. S37. Evolution of fiction by regions and years
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Results

Evolution of nine domains in history in three regions

We replicate the same methodology of temporal evolution of nine domains for three regions.
Because there are not enough data points before the 1960s, we formulate our GAM temporal

analysis for the time span from 1950 to 2023.
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Evolution of nine domains in three regions (1950 ~ 2023)

love open_mindedness self_development
friendship cooperation kinship
honor tightness decency
o o o o o o o o o
(e} o o~ (e} o o~ (e} o o~
(2} o o ()] o o ()] o o
— [aN} o — [aN} o — [aN} o
Year

Fig. S38. Estimated changing of significance of domains in literary history from 1950 to

2023 in Hong Kong, Taiwan and Singapore.

We consider these evolution patterns might reflect a different evolution pattern compared to
mainland China. An explanation might be that our measurements targeted interdependence, as
these three regions simulate a hyper-modern (compared to mainland) future. It's possible that
with economic growth, individuals' independence increases, leading to a decline in related
values, such as mutual aid or reciprocity. For other domains with no apparent changes, such as
decency or self-development, we attribute this to the relatively lower frequency of these themes

within these three regions of fiction.

Association between economic development and domains evolution

We replicate the main hypothesis and method used in the main study. In the model here, the
type of the fiction, length of the summaries, and regions from where the fiction is published
are controlled. We did not add Year into the model, because it has collinearity issue (after
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adding year as control variable, the GVIF_year = 18.0602, which suggests a high collinearity
problem).

The results are reported in the following table and Figure S39.
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GDP log GDP
p<0.01** p<0,01+
open_mindedness
p<0.001* p<0.001+**
love HH H@H
4 po.11 po.55
ecency
p0.94 p0.29
self_development
) . p<0.05* po.18
friendship
X p<0.001+** p<0.001**
tightness HH HeH
. . p<0.001"* p<0.001***
kinship 8- &
. p<0.0014 P<0.0014+
onor
. p<0.001*** p<0.001**
cooperation
VQ %xo ’[QO Q o 0.0 Q o
% 2 &

Coefficient Estimate for three regions

Fig. S39. The estimated coefficient of GDP pc and log of GDP pc with frequencies of domain

words.

sociological science | www.sociologicalscience.com

S105 April 2025 | Volume 12



Zhong, Thouzeau, and Baumard

Literary Fiction Indicates Early Modernization in China Prior to Western Influence

Table S15. Results of regressions. Results of General Linear Regression models for the

GDP model of three regions

GDP pc model
. 3(type_novel PB4(Regions_sin 4(Regions_taiw
Domain Bl(Length) B2(Gdp) Rty P & e B &
) an)
. 7.301e- 8.17%-
Romantic 2.283e-01***  -3.979e-01*** -3.146e-01***
05*** 06***
love (5.833) (-3.857) (-7.087)
(30.473) (5.346)
Open- 6.668e- 8.510e-
. 1.758e-01* -4.387e-01* 3.645e-02
mindednes 05*** 06***
(2.325) (-2.065) (0.454)
S (13.614) (2.878)
. . 8.525e-
Friendship — -3.182e-06* -3.313e-01*** 3.227e-01*** -3.276e-01***
-2.117 -7.547 3.448 -6.883
(30.253) ( ) ( ) (3.448) ( )
Reciprocal 9.185e- -1.228e-
. -5.905e-01*** 1.297e-01 -6.242e-01***
cooperatio  05*** 05***
(-5.482) (0.522) (-5.291)
n (18.020) (-3.655)
Self- 8.233e-
1.556e-07  3.818e-02 3.879e-01** -2.318e-01***
developme 05***
(0.071) (0.639) (3.104) (-3.486)
nt (28.063)
8.981e- -6.069e-
. -2.548e-01*** 6.757e-01*** -2.626e-01***
Tightness ~ 05*** 06***
(-6.010) (8.204) (-5.684)
(48.708) (-4.176)
) 8.838e- -7.848e-
Intensive -6.278e-01*** -1.541e-01 -3.009e-01***
05*** 06***
Kinship (-11.022) (-1.041) (-5.252)
(33.505) (-4.345)
H 9.287e- -1.057e- -6.282e-01*** -1.213e-01 -6.019e-01***
onor
05*** 05*** (-8.879) (-0.682) (-7.901)
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(28.630)  (-4.811)

8.924e-
Decency 05***
(33.514)

3.158e-06  -4.824e-01*** -2.701e-01 -3.3796-01%**
(1.600) (-8.295) (-1.849) (-5.531)
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Table 16. Results of regressions. Results of General Linear Regression models for the

Log_GDP model of three regions

LOG_GDP model

B2(log GD B3(type_novel

B4(Regions_taiwa

Domain B1(Length) P) ) B4(Regions_sing)
. 7.266¢e- 1.510e-
Romantic 2.318e-01***  -3.079e-01** -3.165e-01***
05*** 01***
love (5.909) (-3.091) (-7.115)
(30.401) (4.444)
Open- 6.634e- 1.687e-
) 1.774e-01* -3.492e-01 3.674e-02
mindednes 05*** 01***
(2.340) (-1.697) (0.457)
S (13.585) (2.585)
. ~ 8.538e-
Friendship . -4.366e-02  -3.315e-01*** 2.781e-01** -3.278e-01***
-1.350 -7.559 3.104 -6.882
(30.25) ( ) ( ) ( ) ( )
Reciprocal 9.261e- -2.58%-
. -6.015e-01*** 1.687e-02 -6.385e-01***
cooperatio  05*** 01***
(-5.595) (0.070) (-5.414)
n (18.065) (-3.824)
Self- 8.240e-
-4.861e-02  3.612e-02 4.183e-01*** -2.373e-01***
developme 05***
(-1.062) (0.604) (3.514) (-3.563)
nt (28.024)
9.033e- -1.787e-
. -2.607e-01*** 6.498e-01*** -2.739e-01***
Tightness ~ 05*** 01*>**
(-6.152) (8.300) (-5.924)
(48.753) (-6.054)
. 8.901e- -2.133e-
Intensive -6.362e-01*** -2.001e-01 -3.153e-01***
05*** 01***
Kinship (-11.171) (-1.388) (-5.500)
(33.556) (-5.901)
H 9.352e- -2.186e- -6.375e-01*** -2.236e-01 -6.130e-01***
onor
05*** Q1*** (-9.023) (-1.289) (-8.049)
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(28.687)  (-4.880)

8.913e-
2.556e-02  -4.825e-01*** -2.132e-01 -3.390e-01***
Decency ~ 05***
(0.595) (-8.283) (-1.509) (-5.538)
(33.456)
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Appendix 1: Top frequencies of words of each domain

Table appendix 1. Top frequencies of words for 15 values.

Love Open_mindedness Self-development

%1 romantic love 614 | H.5Z truth 254 %2>] learn 147

51K affect 168 AU storytelling187 7 ability/talent 143

#HZ fall in love 150 Z¥4%] fantasy109 1&47 practice (spiritual) 140
7 F4 A scholar-beauty | ZJ unreal/imaginary 71 A breakthrough 136

105

H 1 true feelings 100 ZJ48 fantasy 71 It growing/develop 100

#H I lovesickness 90 K% H) imaginary/fictional 58 | £ K skill/ technique 108

5% love 83 A% Imagination 53 fit /7 ability 108

5 A\ lover 63 St odd 42 Hst achievement 85

— WL Bh4E love at first | 3T feign 21 #BH transcend/exceed64
sight 54

R PO R I HRIOpRE
1MWW@MWWWK

love
]
oepn_mindedness
% |
3 ]
m | I
;|
m |
gy | I
F ]
]
]
]
self. develnpmem

Reciprocal Cooperation | Friendship Caring (did not pass
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validity test)

41 cooperation 258 HH A friend 413 2.5 brothers 755
#HB) to help one another | Z4F trust100 # save 571
206
% It each other 161 [@4T peers 96 JH & friends 413
‘H.#H each other 160 KN friends 87 % Bl help 412
A5 mutual aid 37 1 friendship 77 U/ friends 268
H Z interaction 22 4525 make friends73 AHEN help 206
417 collaboration 18 AT best fiends 67 [F] %% peers 155
77 cooperation17 K friend 64 =2 ifi teachers 136
A1 #  to help one | I honest/sincere 38 ¥ surpport 112
another10
- 1

STEEE ., |||II||||I-II|||||
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Fairness (did not pass
validity test)

Parenting (did not pass
validity test)

Intensive Kinship

JE% morality 70 FE1 wife 657 L uncle 173

AN unfair 67 ¥ women 629 AZ folk 143

P4 equality 59 A £} parents 560 11 uncle 136

1E X justice 36 3% husband 472 i loyal 94

B %1 knowingly 29 #%¥ child 450 4555 grandfather 93

K /> conscience 23

K BE family 321

#k ancestral hall 93

P guilty 20

4E youth 320

24 son in law 92

K X righteousness 20

% N family 316

22Uk cousin 90

1634 ethics 18

4% mom 305

F %k clan/family 80

D 400
]

kinshlp

WMM m WM—:BH)@ m

Honor

Tightness

Decency

Z& to respect 217

244 students 436

J7i Disease

£ noble 87

%1 planning 233

I prostitute
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Z % humiliation39 5 ¥ disciple 178 U treacherous
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