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Abstract

Literary scholars have long observed the fluctuating popularity of romantic love in Chinese fiction,
and the existence of periods when romantic love was particularly central to Chinese fiction: The High
Tang Dynasty (short stories), the Yuan Dynasty (plays), the High Qing Dynasty (scholar-beauty novels),
and the most recent period (modern series, web novels). However, these observations have remained
qualitative, and the overall cultural history of China is still unknown. Is there a pattern in the history
of love in China? Can we describe it quantitatively? And can we explain it? Here, we present a new
database of summary plots of Chinese fiction (N = 3496) from the Tang Dynasty (618 AD) to the modern
era (2022). Using the method of linguistic inquiry, we first confirm that the evolutionary pattern of
romantic love in the long run corresponds to qualitative observations reported by literary scholars and
cultural historians, with an increase during the ancient and the contemporary phase (post-1978). We
then test whether these patterns can be explained by a change in people’s preferences in response to
increasing economic development. Consistent with previous work, we show that the rise of romantic
love correlates with the ups and downs of economic development in Chinese history.
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1. Introduction

Chinese culture is rich in romantic content, ranging from ancient myths and classical literary
works to modern popular dramas. However, it is well known that the importance of romantic
love to people has varied throughout history. In particular, while the elite literary tradition
prior to the Tang was largely silent on the topic of romantic love, there was an explosion of
interest in and writing about love after the period following the An Lushan Rebellion (after 763
AD) [13]. The importance of love continued into the Ming and Qing Dynasties [26][21][3]. For
instance, companionate love occasionally became a major quality for a happy marriage during
the Qing dynasty [21]. In the early twentieth century, the May Fourth Movement brought a
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revolutionary view of “love” (aiging) as a symbol of freedom against Confucian family insti-
tution and the practice of love letters were especially popular among young people back then
[32]. This progressive outlook didn’t last long, however, and after the late 1920s gave way to
a more conservative ethos. From the 1950s to the 1970s, love took on a socialist style, empha-
sizing expressions of love based on class [18]. After the reform and opening up period, love
experienced a revival with the emergence of more diversified media and content, including
romantic dramas or web novels.

Despite the important qualitative data that scholars have provided, many questions remain
unanswered. Are qualitative observations based on close reading supported by studies based
on distant reading, using much larger samples? Is there an overall increase in romantic love in
the long run? Why does love emerge as a significant popular topic in fiction while remaining
silent in another period? Can we quantify the historical development of love in fiction? How
can we understand the evolution of love in Chinese fiction? In this paper, we create a new
database of Chinese fictions from 618 to 2022 AD. Using text mining and natural language
processing tools, we quantify the cultural history of love in Chinese fiction. Finally, we aim
to explain this history. Recent works in historical psychology[4] have shown a systematic
relationship between economic development and the importance of romantic love in fictional
literature. However, this relationship is mostly based on Western literature, and included only
a very small sample of Chinese literature. Here, we used our much larger sample to test this
relationship further. We thus use a general linear model to examine the relationship between
living standards (take GDP per capita as a proxy) and the evolution of love throughout history.
Our data consistently support the idea that an increase in love in Chinese fiction is associated
with economic development over the long term.

2. Data

Web platforms such as Wikipedia or Baidu Baike are powerful sources for studying the content
of fiction [4][22][19][10]. The data provided by online encyclopedias include year of publica-
tion, content keywords, genres, or character information, which makes it easier to track the
presence of specific content through word searches. It also makes it possible to avoid shifts
in language usage over time and facilitates bag-of-words approaches. For example, a modern
Chinese reader will annotate a love story with the Chinese characters for love (), which is
sufficient to track the presence of romantic love.

We collected descriptions and years of publication of fictions from several sources, including
literary scholars, Wikipedia and Baidu Baike. These multiple sources allow us to control the
influence of platforms and trace further back into ancient times.

2.1. Sampling

Acquiring comprehensive descriptions of Chinese fiction is a significant challenge, primarily
due to the limited use of Wikipedia, the world’s most comprehensive open access platform,
in mainland China. In contrast, Baidu Baike, a widely used resource in China, is not open
access and lacks a structured data framework. To overcome these limitations, a systematic
data collection methodology is of great importance.



We addressed this problem with a three-pronged approach. First, we targeted contemporary
novels and video-type fictions that can be automatically queried from Wikipedia. This step was
conducted using Wikidata query services', where we automatically obtained all Wikipedia
URL links and the earliest publication year of the works. Then, based on the URL links, we
automatically extracted descriptions and summaries from the Wikipedia pages.

Second, we complemented the dataset with Baidu Baike descriptions. It is not possible to
automatically sample Baidu Baike data with a query service. For written work, we relied on
manual collection based on multiple indexes of names, including (1) literary bibliography and
(2) popular online book website Douban. For the ancient fiction, we used the work of Lu Xun
[14] and works of JiangSu Provincial Academy of Social Sciences [30]. For the Republic of
China 1917 to 1949, we used the work of Liqun Qian [20]. For novels between 1949 and 2000,
we used work of Hong Zicheng [12]. To sample popular novels, we used the Douban 250 top
list 2. The ancient samples obtained by this method on Baidu Baike basically cover the ancient
samples that exist in Wikipedia.

Third, we collected a sub-sample, which are adaptations of all ancient works mentioned by
Lu Xun [14]. For this part, we manually collected all descriptions of adaptations (novels, series,
films or video games) in Wikipedia and Baidu Baike, as well as their adaptation relationship.

2.2. Description

We ended up with a total number of 3496 fictions (580 adaptations within). Some works have
multiple sources of descriptions (N = 4193 descriptions). In the whole data set, 1895 fictions
are textual, 1601 fictions are video. Figure 1 shows the distribution of description by sources
and eras.

3. Method: Measuring romantic love in Chinese fiction

So far, existing tools for natural language processing have some limitations. WordNet [8],
dealing with the meaning of words by making use of taxonomic resources, could not find similar
words, and has limited usage in Chinese language. LIWC22 [35], mainly used in measuring
culture, sentiment, meta-cognition studies, is less applicable in the domain of romantic love.
Synonyms are great as a resource but miss nuances to compute accurate word similarity.

Here, we developed a systematic methodology to conduct linguistic measure of love in texts.
As inspired by works in English [4][24][23][16], we started from seed words, then expanded
the dictionary with Synonyms tools and bag-of-words.

3.1. Building Inquiry Dictionaries for romantic love

We conducted a literature review on terminology around love in both psychology and literary
literature to select seed words. First we choose two narrow connotation of words describing

'https://query.wikidata.org/
%250 Top popular books in Dou Ban: https://book.douban.com/top250
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Figure 1: Number of Descriptions by Eras and Sources

“romantic love” [26][18][33]: Z1& (love), 5% (fall in love). We also consider the wider conno-
tation of words around love components in behavioral sense: 5% (intimacy), #{{& (passion),
HVE (commitment).

The workflow of generating dictionaries is described in Figure 2. In a first method, based on
our seed words, we created a dictionary using WantWords to get the most relevant synonyms>
(see [28]). In a second method, we used Python packages Synonyms to automatically generate
lists of words for each seed word. We then train a vector space using Baidu Baike corpus
(124MB), based on the model of Word2vec [29][11]. Taking the lists of words generated by
Synonyms as input, we get output of the most similar words (based on Cosine Similarity) for
each input word. In the end, we convert the two dictionaries into one large and non-repeated
dictionary®. We manually check the meaning of each words and remove the words that are not
related to romantic love.

To test the validity of the dictionaries, we used descriptions of films from different genres.
We verified that romantic comedy films contain significantly more words occurrences of our
dictionary than historical films. The mean ratio of love words in romantic comedy films is
0.0007, significantly larger than that in historical films 0.0002 (¢t = 4.45, p < 0.001**%).

3.2. Data preprocessing

We did the following steps for preprocessing texts and compute the variables used in the model
analysis:

*https://github.com/thunlp/WantWords
*Final dictionary could be checked in: https://github.com/silverzoe/CHR2023_193
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Figure 2: Workflow of generating dictionaries for romantic love in Chinese

- Tokenize description from sentences to words, using ’Jieba’ Python package®

« Remove punctuation, using *zhon.hanzi’ Python package®

« Use string length function to calculate the length of each descriptions

« Calculate the occurrences of love words according to the final dictionary in each descrip-
tion

« Merge GDP data’ [5] with our Chinese fiction data by Year

« Compute type of fiction: Textual or Video

+ Compute source of description: Wikipedia, Baidu Baike or Scholar

» Compute the differences of occurrences of love words between adaptations and their
original works

3.3. Correlation between love in full texts and descriptions

Another way to evaluate the validity of our methodology is to check the correlation with the
presence of love in the description and in the full texts. We acquired 802 full texts of Chi-
nese fiction from open source websites, including Wikisource, Handian, Open literature, and
Gushiwenwang. There are 334 fictions with both descriptions and full texts in our database.

*https://github.com/fxsjy/jieba

Shttps://pypi.org/project/zhon/

"The Maddison 2020 project data has a lot of missing values in its historical data, and we don’t want to lose ancient
samples, so we fill in the gaps with interval data. We estimate that this does not introduce much bias, as there is
relatively little variation within the ancient GDP intervals. For data from 2018 onwards, we use World Bank data,
which are converted to the same units as the rest of the data.
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We used the dictionaries for description as seed words, then found all the neighbour words
of the seed words in our 802 full texts. We then used these full texts to train a word2vec vector
space and expand the neighbour words to a larger dictionary.

Then, we followed the same preprocessing method presented above and computed the ratio
of love (number of words related to love divided by text length) for full texts. We find a positive
correlation between the love ratio in full texts and descriptions as shown in Figure 3 (r =
0.53, p < 0.0017*).

4. Results

4.1. Love in the very long run

In large-scale historical analyses, the considerable disparity in the number of available data
between the distant past and the present, as well as China’s complex historical development,
pose a challenge to linear modelling.

In Figure 4, a plot of the Generalized Additive Model (GAM) demonstrates the patterns of
evolution of love in Chinese fiction over time (the black line). The result of the model show the
significant non-linear relationship between year and frequency of love words in the long run
history, controlling with length, type and source of descriptions. (ed f = 8.118, chi? = 168.5, p <
0.0001**%).

Figure 4 shows the Love was a relatively high in Tang (800s), followed by a gradual de-
cline and then a continuous increase until the mid of eighteenth century. Then, love seems to
decrease until revive at the the Republic of China, when love was especially main topic in Man-
darin ducks and butterflies school and martial art stories [26][18]. And lastly, love becomes
more and more important with time since 1970s followed by a drop after 2010s.
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Figure 4: a) The evolution of love in Chinese fiction from 618 to 2022, b) The evolution of love in
Chinese fiction from 1900 to 2022. The black curve shows the relationship between the predictor love
and the response variable year. The shaded regions around the curve represent confidence intervals for
the GAM model.

4.2. Love increased during ancient and contemporary China

To further understand the evolution of love in history, we used a General Linear Model (GLM)
with Poisson error to examine the relationship between the frequency of love words in descrip-
tions and year during periods of economic growth, while controlling for factors such as fiction
type, description source, and description length.

We fitted two models separately for (1) from 618 AD Tang dynasty until 1799 AD High Qing
and (2) recent 44 years since 1978 Chinese economic reform. Because the remarkable economic
growth experienced during these two historical periods and valid observation of love made by
historians for these two periods makes them ideal for understanding the evolution of love by
time and evaluating our methodology.

Model 1 focuses on the ancient period, spanning from618 AD to 1799 AD, characterized by
minimal historical changes in the political and social structure with some evidence of continu-
ous increase of living standards [37][1] and expression of love [3]. Model 2 focuses on the last
44 years, a period marked by significant changes in Chinese history. Notably, GDP per capita
was highly positively correlated with the year for recent 44 years (r = 0.97, p < 0.0001***).

love = By + p1 - Year + B, - length + f35 - Source + epys (1)

love = By + p; - Year + f, - length + f5 - Source + f, - Type + €pois (2)

The result shows that Love is positively correlated with time from 618 to 1799 AD (N = 742
descriptions, f; = 7.318 x 1074, p < 0.0017**, AIC = 2378, Model 1). We also confirm that over



the recent last 44 years, love has continued to increase significantly (N = 2,058 descriptions,
B =7.651x 1073, p < 0.001"**, AIC = 7370, Model 2). Overall, the results indicate that during
economically prosperous times, love becomes more and more important in Chinese fiction.

4.3. Economic development is positively associated with love

To model the relationship of economic development and prevalence of love in Chinese fiction
in the long run, we model the relationship of Gdp per capita and love words frequencies, while
controlling for time, length, source, and type of fictions, in Model 3.

love = By + py - Gdp + p5 - length + S5 - Source + f4 - Type + fs - Year + epos (3)

4,193 descriptions of fiction from the beginning of the Tang dynasty in 618 to the year 2022
were examined. Our findings show that, in line with previous works[4], increases in GDP per
capita can explain the rise of frequency of love in fiction (f; = 3.366x107>, p < 0.001***, Model
38), while we do not find significant correlation with years and love (85 = 1.231x107%, p = 0.17,
Model 3), which means when GDP per capita rises, people express more love in fiction.

4.4. Adaptations contain more Love than original works

Finally, we tested the robustness of this result using a different sample. In Chinese fictions,
many works are adaptations of more ancient works. In our data, there are around 580 fictions
adapted from other works. Figure 5 shows the patterns of adaptations. The largest adaptation
network are around Journey to the west (N = 166), Water Margin (N = 51), Dream of the Red
Chamber (N = 41), Monkey king: hero is back (N = 36). A descriptive Word Cloud analysis
(Figure 6) reveals prevalent themes in popular adaptations (where there are at least 10 adap-
tations). Notably, "love” emerged as a significant topic, with the presence of words “couple,
"love,” marriage,” "happy end,” and "yuan yang” (mandarin ducks, a metaphor of couple).

We hypothesized that if economic development has an impact on people’s preferences and
does increase the interest for romantic love in fiction, then when a work from a period of lower
development is adapted in a period of higher development, the importance of love should be
more important in the new version than in the older version. In line with this idea, the heroic
warrior Monkey King of Journey to the West was transformed into a romantic love character
in Hong Kong and Japanese films in the 20th century, before becoming successful in mainland
China in the early 21st century. A similar phenomenon has recently occurred when the stories
of immortal heroes are transformed into romantic love stories among new generations in China
[34]. These seem to show that people living in more developed times or regions are more
interested in making love adaptations, even if the original work is "love-free”.

We use 580 adaptations to test this idea. Overall, we find that adaptations contain a pro-
portion of 0.0001 more love words compared to the original works (t = 3.5202, p < 0.001**").
In order to explain this phenomenon, we calculated the difference in occurrences between the
adaptation and their original works. Then we model the relationship between difference in love
frequency and difference in GDP per capita, finding a positive correlation (f = 4.731 x 1071,

8Here we did not provide a robustness score because we are not predicting the precise effect of GDP on love in
fiction. Rather, it matters in if it fit into our prediction and how estimate is in line with the direction we predicted
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Figure 5: Network of adaptations and original fiction (N = 580 adaptations)

p < 0.001***). However, this effect is not significant when we control for changes in type of
fiction (B = 1.531 x 101, p = 0.20). In particular, changing from a textual fiction to a video
fiction significantly increases the love words frequencies (f = 9.14 x 107, p < 0.001***).

5. Conclusion

This short paper is the first to quantify romantic love in Chinese fiction in the long run. We built
anew database and used a systematic method to quantify love in Chinese fiction. We show that
there are numerous variations in the prevalence of love in fiction over time. Specifically, love
increased from the Tang to the High Qing dynasties, as well as contemporary China. These
patterns of development in ancient fiction are remarkably consistent with the historical and
empirical records of the importance of love in Chinese society. In the ninth century Tang,
romantic feelings were valued as a defining quality of an individual [25]. In the Ming dynasty,
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Figure 6: Word Cloud with descriptions that have at least ten adaptations

love was a central value for marriage [6]. In the Qing Dynasty, the rise of love was particularly
evident in women’s love poetry [31]. Moving forward, the popularity of love in fiction from
the 1920s to the post-2000s is closely related to the fact that love is an aspect of modernization
packages, with people valuing love in reality and placing a high value on commitment to an
intimate other [7][17] and advocating free choice of love [36] in early 20th century. Nowadays,
love has permeated the internet, becoming a prominent means of expression for young people
[9].

Then, how can we explain the emergence of love in Chinese fiction? How can we explain
the increasing importance of love in Chinese fiction in both ancient and modern times. We
find that love in fiction is positively related to GDP per capita in China. This is consistent
with behavioral hypotheses that changes in the environment, especially in living standards,
lead to the rise of romantic pair bonding [4][15][2][27]. This psychological trait should be
favoured when long-term orientation is manifested, as individuals benefit from the formation
of long-term pair bonds and higher levels of parental care.

We also discovered a unique pattern of adaptation in which people add more love than in the
original works. The direction is consistent with economic development, but mainly because
love is more represented in a video-type adaptation than in text-format fiction.

In future work, we aim to replicate our analysis with full texts to open up more possibilities
on specific love contexts, for example, passionate love versus long-term love. We should also
consider our sample selection biases, for example, the explosion in the publication of web-
novels, is so vast that the samples recorded on Baidu and Wikipedia only represent a small
fraction of the most popular ones. Further work is needed to look more closely at the cultural
evolution of love in specific periods where social constraints may play a role (such as why
Republic of China went through a modernization revolution despite the economic development
without leapfrogging).
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