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Abstract

Language encodes societal beliefs about social groups through
word patterns. While computational methods like word em-
beddings enable quantitative analysis of these patterns, stud-
ies have primarily examined gradual shifts in Western con-
texts. We present the first large-scale computational analysis of
Chinese state-controlled media (1950-2019) to examine how
revolutionary social transformations are reflected in official
linguistic representations of social groups. Using diachronic
word embeddings at multiple temporal resolutions, we find
that Chinese representations differ significantly from Western
counterparts, particularly regarding economic status, ethnicity,
and gender. These representations show distinct evolutionary
dynamics: while stereotypes of ethnicity, age, and body type
remain remarkably stable across political upheavals, representa-
tions of gender and economic classes undergo dramatic shifts
tracking historical transformations. This work advances our
understanding of how officially sanctioned discourse encodes
social structure through language while highlighting the im-
portance of non-Western perspectives in computational social
science.
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Introduction

Language serves as both a mirror and an architect of social
reality. Through evolving linguistic representations, we can
trace the shifting contours of power dynamics, cultural trans-
formations, and social hierarchies that define human societies
(Bourdieu, 1991; Fairclough, 2013; Cameron, 2012). These
patterns do more than passively reflect change—they actively
shape how societies perceive, value, and position different
social groups within their hierarchical structures.

The computational revolution in linguistics, particularly the
advent of word embedding representations, has transformed
our capacity to analyze these linguistic patterns at unprece-
dented scales (Caliskan et al., 2017; Michel et al., 2011).
Recent studies leveraging word embeddings have revealed
deep insights into systematic biases and evolving social atti-
tudes within English-language corpora (Caliskan et al., 2017;
Charlesworth et al., 2022; Garg et al., 2018). Notably, a study
of 72 social groups across a century of American English
(Charlesworth et al., 2023) found that while descriptive words
changed, the underlying structure of group representations
remained stable. However, this expanding field faces two sig-
nificant limitations. First, our understanding remains largely
confined to Western contexts, with systematic analyses of di-
achronic semantic evolution in other cultural spheres notably
absent. Second, while we have extensive documentation of
gradual social changes in relatively stable societies, we lack in-
sight into how linguistic representations evolve during periods
of radical social transformation—moments when traditional
power structures face reorganization.
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The People’s Republic of China, since 1949, presents an
unparalleled natural experiment for studying such linguistic
evolution during rapid social change. The period 1950-2019
encompassed major shifts: the Cultural Revolution’s (1966-
1976) restructuring of social hierarchies, market reforms initi-
ated by the 1978 Reform and Opening Up policy, and extensive
rural-to-urban migration (Xie, 2011). These transformations
did not merely modify existing social structures—they fun-
damentally reconstructed the fabric of Chinese society, from
group identities to power relations.

To capture these transformations linguistically requires
sources that span this historical period. We focus on analyz-
ing official discourse through the People’s Daily corpus and,
secondarily, the Google Books Chinese corpus. These sources
represent the only available large-scale longitudinal datasets
covering this critical period in Chinese history. While this
approach offers valuable insights, it necessitates careful inter-
pretation. As the official newspaper of the Communist Party
of China, the People’s Daily represents authorized messaging
rather than the full spectrum of social discourse. Similarly,
published materials in China during this period underwent
varying degrees of state influence. Therefore, our analysis pri-
marily reveals how the Chinese state’s representation of social
groups evolved—representations that both reflected official
ideology and exerted significant influence on public discourse.

Our methodological approach employs word embeddings at
two temporal resolutions: decade-level analysis for identifying
long-term evolutionary patterns, and annual resolution for cap-
turing rapid semantic shifts and their correlation with specific
historical events. This approach allows us to address three
fundamental questions: (i) What are the overall trait represen-
tations of different social groups in Chinese state-sanctioned
discourse across 70 years? (ii) How have official representa-
tions of social groups evolved during periods of rapid political
and social transformation? (iii) How do these representations
differ from those observed in Western societies?

Our findings demonstrate substantial divergence between
stereotypes in Chinese state-controlled media and US corpora,
particularly in representations of economic status, gender, and
ethnicity. We find duality in evolution of social group repre-
sentations in official discourse: while some groups demon-
strate stability across revolutionary change, others undergo
dramatic reversals during key periods. This work presents the
first systematic analysis of how official linguistic represen-
tations evolved during revolutionary social change in a non-
Western context and advances theoretical understanding of
how state-sanctioned discourse encodes and maintains social
structures across different ideological frameworks.
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Related Work

Computational analysis of social groups

Word embeddings, which represent lexical items as dense vec-
tors in high-dimensional space (Mikolov, 2013; Pennington
et al., 2014), have emerged as powerful analytical tools for
quantitative social science (Kozlowski et al., 2019). These
computational methods encode both explicit and implicit word
relationships, proving particularly valuable for revealing nu-
anced shifts in societal attitudes and social group representa-
tions across different cultural and political contexts.

Research validating these methods for social analysis be-
gan with Caliskan et al. (2017), who demonstrated that word
embeddings trained on large corpora automatically encode
human-like biases. Building on this foundation, Garg et al.
(2018) leveraged historical word embeddings to track gender
and ethnic stereotypes in the United States throughout the 20th
century, demonstrating how computational tools can capture
longitudinal sociological trends. Charlesworth et al. (2023,
2021, 2022) expanded this methodology by examining rep-
resentations of diverse social groups across multiple corpora
spanning 200 years, revealing evolutionary trajectories in trait
content and latent structures across different social categories.

While these computational approaches have yielded valu-
able insights in Western contexts, particularly the United
States, where researchers found gradual shifts in social at-
titudes and group representations, their application to societies
undergoing rapid transformation, especially in non-Western
contexts, remains limited. This gap is particularly significant
because different social structures and historical trajectories
may produce distinct patterns of change in group representa-
tion and valuation.

Social change in modern China

Since its establishment in 1949, the People’s Republic of China
has undergone one of the most dramatic instances of rapid so-
cietal change in modern history (Walder, 1989). As Xie (2011)
posits, the magnitude and velocity of China’s modernization
process may parallel other historical watersheds, such as the
Industrial Revolution in 18th-century Britain.

This transformation unfolded through several pivotal peri-
ods that fundamentally restructured Chinese society. The Cul-
tural Revolution (1966-1976) dramatically reordered social
hierarchies, dissolving traditional status structures and creat-
ing new power dynamics. The subsequent Reform and Open-
ing Up policy (1978) initiated market reforms that reshaped
class relations and social mobility patterns. These changes
profoundly impacted urban-rural relations, gender roles, and
class structures (Jacka, 2014), while the transition to a market
economy generated novel social categories and redistributed
power across society (Guthrie, 2012).

While qualitative research has documented these social
transformations extensively, systematic quantitative analyses
of their linguistic manifestations remain sparse. Recent de-
velopments in computational linguistics, particularly word
embeddings, offer new opportunities to trace these changes

through language patterns. Although some studies have ap-
plied computational methods to Chinese language (Hamamura
et al., 2021; Zeng & Greenfield, 2015; Chen et al., 2022), they
have primarily focused on broad cultural values rather than
specific social group representations. Analyzing how different
social categories evolved through China’s transformation using
word embeddings can provide quantitative evidence for these
historical shifts, offering new insights into how revolutionary
social change shapes group identities and relationships.

Methods
Data sources

Our analysis primarily relies on the People’s Daily corpus (Pa-
persnake, 2023), which contains approximately 2 million arti-
cles from China’s official newspaper spanning 1946 to 2023.
As the official organ of the Communist Party of China, this
newspaper functioned as a key instrument of state commu-
nication rather than an independent journalistic entity. The
discourse in this publication reflects official policy positions
and approved ideological frameworks during each period stud-
ied. While this limits our ability to capture unofficial attitudes
or dissenting views, it provides unique insight into how au-
thorized social representations evolved within state-controlled
discourse, which itself was a powerful force in shaping public
understanding during this period.

The Google Books Chinese corpus, which we used as a
secondary source, exhibits similar limitations. Published ma-
terials in China are subject to varying degrees of censorship
and ideological control, particularly during politically sen-
sitive periods. The temporal gaps in this corpus, especially
during the 1950s-1970s, may reflect both practical constraints
in data collection and the restricted publishing environment
during certain historical periods. Due to space constraints, we
primarily present findings from the People’s Daily corpus in
this paper, as it provides more consistent and comprehensive
coverage throughout our study period; see Fig. 1.

Training word embeddings

We employed the skip-gram (Mikolov, 2013) with negative
sampling model (Mikolov et al., 2013) to train word embed-
dings for our diachronic analysis. For both corpora, we gener-

Total Word Count (log10)

— Google Books — People’s Daily

1950 1960 1970 1980 1990 2000 2010 2020

Figure 1: Corpus size comparison across time. We compare word
counts between two Chinese language corpora from 1950 to 2019
The People’s Daily corpus (red) maintains relatively stable coverage
at approximately 10 million words per year throughout the period.
The Google Books corpus (blue) shows temporal variation and par-
ticularly sparse coverage before 1980, with word counts fluctuating
between 100 thousand and 100 million words per year.
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ated 300-dimensional word vectors with a context window of
3 words. We included words appearing more than 10 times in
the People’s Daily corpus, while the Google Books 5-grams
inherently met this frequency threshold. To enable multi-scale
temporal analysis, we trained embeddings at both decade-level
intervals and annual resolutions from 1950 to 2019. The fine-
grained annual embeddings allow us to detect subtle semantic
shifts and rapid changes in social group representations that
might be obscured at the coarser decade-level resolution.

Selection and representation of social groups

We selected social groups for analysis following four key cri-
teria established by Charlesworth et al. (2022): (i) diversity
in representation to capture a broad range of societal stereo-
types in China, (ii) comprehensive coverage through multiple
synonymous group labels (for example, representing “Woman”
using formal terms like “ZZ % (female)”, colloquial terms like
“ifi i (young lady)”, and role-specific terms like “Z£ ¥ (wife)”),
(iii) clear comparison pairs (such as “Woman” vs. “Man”), and
(iv) semantic stability of group labels across time.

Our analysis examines stereotypes across five fundamen-
tal social dimensions; see Tab. 1: gender, ethnicity, age, eco-
nomic status, and body type. For the ethnic dimension, China’s
unique demographic context shaped our analytical approach—
while Han Chinese comprise 91.5% of the population, the
remaining 8.5% consists of 55 distinct ethnic minority groups
(Jian, 2017). Given this distribution, we analyze these diverse
ethnic groups collectively under the category “Ethnic Minori-
ties” rather than as individual ethnicities.

Construction of a Chinese trait list with valence

To analyze stereotypes systematically, we needed a compre-
hensive list of Chinese trait words with validated emotional
valence scores. We built upon the work of Xu et al. (2022), who
developed the largest available database of affective norms for
simplified Chinese words, containing valence and arousal rat-
ings for 11,310 words. Their database follows a methodology
similar to the established Affective Norms for English Words
and its expansions (Bradley, 1999; Warriner et al., 2013).
From this database, we extracted 465 trait-related words
relevant to personality and character descriptions. However, ap-
plying contemporary valence ratings to historical text analysis
requires careful consideration of potential semantic shifts. To
address this, we validated the historical stability of each trait
word’s meaning and emotional connotation using “Hanyu Da
Cidian” (3% K 1A #), the most authoritative historical Chi-
nese dictionary. This validation step ensures our valence-based
analysis remains meaningful across different time periods.

Computing social group representations from word
embeddings

To analyze stereotypes quantitatively, we first obtained reliable
representations of how social groups associated with different
traits in the embedding space. Following Charlesworth et al.
(2022) and Manzini et al. (2019), we computed the Mean
Average Cosine Similarity (MAC) between each social group’s

labels and trait words, accounting for temporal variation. For
a social group G with labels Lg; = {1, ..., {,,} at time period
t and a trait word w, the MAC score is:

MAC(G,w,t) = !

= — cos Z_',u_)' , )
o] (It, W)

lELG,t

where l: and w; are the embedding vectors at time ¢, and
cos(, -) denotes cosine similarity. To ensure meaningful asso-
ciations, we only consider traits where MAC(G, w, t) = 0.2.

Raw MAC scores indicate how strongly a group associates
with particular traits. However, to understand the unique char-
acteristics of each social group, we examine relative differ-
ences between comparison groups. We compute these differ-
ential trait associations as:

DiffMAC(G, C, w, t) = MAC(G, w,t) — MAC(C, w, t), (2)

where C' represents the comparison group.

To identify traits that consistently distinguish groups across
time, we aggregate these differences:

AggDiffMAC(G, C, w) = > DiffMAC(G, C,w,t), (3)

1
w| teT.,

T,

where T, represents time periods where the trait exists in
embeddings. We require traits to appear in at least 3 decades
to ensure temporal stability. The traits with the highest posi-
tive AggDiffMAC scores represent the most distinctive and
persistent characteristics associated with each group across
time.

Event-centric analysis using word embedding
association test

To analyze how historical events shaped social group represen-
tations over time, we developed an event-centric framework
extending the Word-Embedding Association Test (WEAT)
methodology (Caliskan et al., 2017). For each social group G,
we compute a temporal WEAT score measuring the differen-
tial association between positive and negative attributes:

WEAT(G,t) = MAC(G, P,t) — MAC(G,U,t), (4

where P and U denote sets of pleasant and unpleasant attribute
words at time period . We adapted these attribute sets from
Caliskan et al. (2017), carefully translating them to Chinese
while preserving cultural and linguistic nuances. To quantify
the impact of specific historical events, we compared mean
WEAT scores within five-year windows before and after each
event, assessing statistical significance through ¢-tests and
effect sizes using Cohen’s d.

Results
Analysis 1: Systematic valence asymmetries in top 10
relative traits across 70 years
Using decade-level embeddings spanning 70 years, we ana-

lyzed AggDiffMAC scores to identify persistent trait represen-
tations for each social group; see Tab. 1. The most pronounced
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Table 1: Valence patterns in Chinese social group stereotypes (1950-2019). Analysis of the top 10 traits reveals systematic biases: youth,
thinness, ethnic minorities, and women are associated with superficially positive but often infantilizing traits (e.g., innocent, simple, pure),
while elderly, wealthy, and overweight groups face predominantly negative characterizations. These trait associations suggest deep-rooted

social biases encoded in language use across seven decades.

Category Group Valence Top 10 Traits
woman 1.24  REFFB(innocent), TEi#(quiet), #Fk(mysterious), L% (gentle), ThHE (elegant), TE 1% (lively), 555 (stupid), 4l ¥ (pure), 5 (happy), % A(charming)
Gender man -0.22  BHVBKSCH(pragmatic), PRI (decisive), S5 F (practical), #64 (procrastinating), 457A(unfair), 4555 (pragmatic), £ 5F A #l(conservative), H {#i(complacent),
FL Z A8 (delusional), H LA Z (self-righteous)
Han Chinese -0.09 B (indecisive), 57 R (conservative), Hk5l (picky), Hifii(procrastinating), BiH/LR 2% (adaptable), E i (arbitrary), £ B (impatient), B & (wise),
Ethnicity 255K (pragmatic), 5 H1/0# (innovative)
ethnic minorities 1.43  #ifMunsophisticated), I Fsimple), ZEiZi(bold), /K (happy), i&EX (active), BIJi& 7] (creative), 3% A (charming), FHYf:(sunny), ffi55 (fragile), 1% #(quiet)
young 1.37 i F5(excellent), %I+ (hardworking), %S (vigorous), 5 Bl(resolute), S5 F(practical), Hi Ak(outstanding), Bl B 55 #b(pragmatic), X /R (fierce), I
Age B (competitive), Bfit/L 5 2% (adaptable)
elderly -1.44  FiR(senile), A (numb), (& (rigid), % % (luxurious), BBk (ignorant), {84 L (careless), E ¥ (bureaucratic), JH i (negative), 15 W (pessimistic), 1
B (irritable)
rich -1.53 H {(bureaucratic), Z 1 (gentleman), il #(dictatorial), 7 1% 7t [K(greedy), i i(flattering), ¥ 5 7 X (treacherous), Fi] i#l Z 7&K (sycophantic), &
Economic Jfif(incompetent), % ¥ (arbitrary), WK (boastful)
poor 0.41 55 %8 (foolish), i & (muddled) %7 (hardworking), 7% /& (underdeveloped), f& ifi(considerate), % #f(quiet), T 55(weak), & /[i(caring), 45 A
fill(thoughtful), T&FA(selfless)
fat -1.40  RE(bad), J&F (harmless), il [i(negative), H¥ifi(extreme), ffi(terrible), HESM xenophobic), H H (blind), 3% {5 (superstitious), 55 % (stupid), A~
Body type [R(impractical)
thin 1.41 J% 58 (valiant), ¥fi - (dignified), "% X (persevering), [ % (resolute), N3 (strong), i #E(stubborn), TL¥H(charming), % %% (graceful), Bk E (honest), ¢

# (generous)

valence disparities emerged in age and body type dimensions
(both 2.81). Young (1.37) and Thin (1.41) groups were char-
acterized by traits suggesting competence and strength (e.g.,
excellent, hardworking, valiant), while Elderly (—1.44) and
Fat (—1.40) groups were associated with decline and defi-
ciency (e.g., senile, numb, bad).

Economic status showed the second-largest valence gap
(1.94). Rich received strongly negative valence (—1.53), with
traits suggesting corruption and power abuse (e.g., bureau-
cratic, dictatorial, treacherous). In contrast, Poor showed
slightly positive valence (0.41), reflecting both virtuous quali-
ties (e.g., hardworking, caring, selfless) and diminished capa-
bility (e.g., foolish, muddled, weak).

Ethnic (1.52) and gender (1.46) representations exhibited
smaller but significant disparities. Ethnic minorities received
high positive valence (1.43) emphasizing simplicity and vi-
brancy (e.g., simple, bold, happy), while Han Chinese showed
near-neutral valence (—0.09) with pragmatic associations (e.g.,
indecisive, conservative, pragmatic). Gender analysis revealed
women with positive valence (1.24) characterized by passive
traits (e.g., innocent, quiet, gentle), while men showed slightly
negative valence (—0.22) with action-oriented traits (e.g., prag-
matic, decisive, practical).

These systematic asymmetries reveal persistent biases in
Chinese linguistic representations. Importantly, even positive
valence scores often masked problematic stereotypes, such as
the infantilization of women and ethnic minorities through
traits emphasizing innocence and simplicity. The consistent
negative portrayal of elderly, fat, and wealthy groups, along-
side patronizing positive portrayals of other groups, suggests
deeply embedded social biases in linguistic patterns.

Analysis 2: Temporal evolution of social group
representations

Tracking valence asymmetries from 1950 to 2019 through
decade-wise DiffMAC scores revealed two distinct patterns in
social group representations: stable hierarchical patterns and

dramatic reversals.

Stable hierarchical patterns The ethnic minority-
majority dynamic showed exceptional stability; see visual-
izations in Fig. 2a. Ethnic minorities maintained consistently
positive associations (mean valence: 1.31 to 1.88), with .
FMsimple)” and “4fFMunsophisticated)” appearing as defin-
ing traits across all decades, followed by “[f /R /=- /K (happy)”.
Han Chinese representations remained predominantly negative
(mean valence: —1.01 to —1.65), sustaining a valence gap of
2.56 to 3.27.

Age-based representations displayed similar hierarchical
persistence. Young maintained positive valence (1.50 to 1.97),
while Elderly stayed negative (—0.28 to —1.20). The inter-
generational gap peaked in the 1950s (3.19) before gradually
narrowing, primarily through reduced negative elderly associ-
ations rather than shifts in youth representations.

Body type representations exhibited comparable consis-
tency. Thin retained positive associations (1.28 to 1.61),
while Fat faced persistent negative characterization (—0.35
to —1.38). This enduring valence disparity reflects deeply em-
bedded societal standards regarding physical appearance.

%

Mean Valence
- °

Mean Valence
N o,

Sreeazye”

-2 =

1950s 1960s 1970s 1980s 1990s 2000s 2010s 1950s 1960s 1970s 1980s 1990s 2000s 2010s
= Age: Young = Ethnicity: Ethnic Minority = Gender: Woman  — Economic: Poor

... Age: Elderly - Ethnicity: Han Chinese +Gender: Man +++Economic: Rich

(a) stable hierarchical patterns  (b) reversals/sharp transitions

Figure 2: Temporal evolution of Chinese social group representa-
tions (1950-2019). (a) Mean valence scores show persistent patterns
across decades, with consistently higher valence for young (vs. el-
derly), ethnic minority (vs. Han Chinese), and thin (vs. fat) groups.
(b) Mean valence scores demonstrate dramatic shifts and reversals
for gender and economic status groups, including the 1970s gender
valence reversal and the post-1978 transition in poor-rich dynamics.
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Pattern reversals and sharp transitions The representation
of women exhibited marked volatility; see the visualization in
Fig. 2b. Strong positive valence in the 1950s-60s (1.66 to 1.70)
emphasized traits like “J% & (lively),” I (serene),” and
“R HJC B (innocent).” This pattern reversed sharply in the
1970s (see Tab. 2) as valence plummeted to —0.57, with emer-
gent negative traits like “2/(\(evil)” and “JCHE(shameless).”
While recovering in the 1980s (1.05) and peaking in the 1990s
(1.32), female valence gradually declined to 0.66 by the 2010s.
Male representations showed parallel fluctuations, from pos-
itive in the 1950s (0.39) to negative in the 1960s (—0.28),
reaching their nadir in the 1990s (—1.17) before recovering
strongly. The 2010s marked a historic reversal as male va-
lence (1.08) surpassed female valence (0.66) for the first time
outside the 1970s anomaly, characterized by traits like “A
Y (righteousness)” and “IE“S{Z#R (upright and noble).”

Table 2: Top 10 traits most strongly associated with women (1960s—
1980s). Each column shows distinctive trait patterns with correspond-
ing mean valence scores: predominantly positive traits in the 1960s
(1.70), shifting to negative traits in the 1970s (—0.57), before return-
ing to positive traits in the 1980s (1.05).

1960s (1.70) 1970s (—0.57) 1980s (1.05)

& (sensible) A (filial) 4 E (naive)

] % (cute) B X (loyal) S (gentle)

1 ANsimple) 0 (evil) i % (shy)
KETH(innocent) & FE(ridiculous) A5 37 (pampered)
2 H (kind) THik(shameless) 1 (composed)

Z 1 (affectionate) i (decadent) 1S (naughty)

4% (humorous) 158 (filthy) Uty 4- (dignified)

15T (lively) & (mediocre) 1 H (elegant)

4 F(naive) IESE SR (righteous) 3 A (charming)

R % (happy) N i(vulgar) K E - AB(innocent)

Economic status representations showed another clear tran-
sition. While Rich maintained consistent negative valence
(—1.21 to —1.69), Poor experienced a dramatic shift from
positive (1.17) to negative (—0.80) valence in the 1980s, coin-
ciding with China’s post-1978 economic reforms.

Summary These temporal dynamics reveal distinct pat-
terns of stability and change in social representations across
modern China. While representations of ethnicity, age, and
body type maintained consistent hierarchical structures, gen-
der and economic status underwent dramatic reorganization
during periods of social and political transformation. This
heterogeneity suggests that different dimensions of social hier-
archy exhibit varying degrees of resilience to broader societal
changes, reflecting the complex interplay between linguistic
representation and social evolution.

Analysis 3: Quantifying social change through
year-to-year embeddings

To analyze social change dynamics in depth, we examined
trait-group semantic associations from 1950-2019 using (1)
temporal correlation analysis to identify the pace of change,
and (ii) cross-sectional analysis during major historical events
to capture differential impacts across social groups. These
analyses relied on embeddings trained separately for each
year, allowing us to track fine-grained semantic shifts.

(d) ethnic minorities

Figure 3: Year-to-year correlation matrices revealing temporal
dynamics in social representations (1950-2019). Each heatmap
displays correlation coefficients between trait associations across
years (red: strong positive; blue: weaker correlations; range: 0 t0 1.0).
Notable observations include (i) strong year-to-year stability near the
diagonal (r > 0.8); (ii) a distinct band of lower correlations during
1966-1976 (r<0.4), particularly evident in the “Young” and “Minori-
ties” matrices; and (iii) varying impacts across groups during this
period, with “Woman” and “Poor” showing relatively higher stability.
Since paired groups under the same social category demonstrated
similar correlation patterns, we present one representative plot from
each category. (Vector graphics; zoom for details.)

Temporal stability and evolution Our correlation analy-
sis uncovered two fundamental patterns in how social repre-
sentations evolved. First, semantic associations demonstrated
remarkable stability over short time spans, with correlation
coefficients above 0.8 between consecutive years. This high
year-to-year stability suggests that social representations typi-
cally resist rapid changes under normal circumstances. Second,
these correlations weakened systematically as temporal dis-
tance grew, declining to moderate levels (between 0.4 and 0.6)
across multi-decade intervals. Rather than sudden shifts, this
pattern reveals a gradual evolution of social representations
over longer timescales, where small annual changes accumu-
lated into substantial transformations across decades.

The period of 1966-1976, coinciding with China’s Cultural
Revolution, emerged as a striking exception to these patterns.
During this decade, correlations dropped dramatically (r <
0.4) compared to all other periods, visible as a distinctive band
of reduced correlations across all eight matrices; see Fig. 3.
This unprecedented disruption in semantic stability indicates
that the Cultural Revolution catalyzed rapid changes in how
social groups were characterized and perceived.

Event-centric analysis of social change Building on these
correlation patterns, we conducted detailed analyses of two
transformative periods: the Cultural Revolution (1966-1976)
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and the Economic Reform era (post-1978). The Cultural Rev-
olution triggered immediate and divergent impacts across so-
cial groups. Poor experienced a significant positive shift in
WEAT scores (£(67) = 2.768,p < .01,d = 0.682), while
both Woman (¢(142) = —4.369,p < .001, d = —0.740) and
Young (£(49) = —2.352,p < .05,d = —0.672) saw signifi-
cant declines. While our decade-level analysis captured the
overall trajectory of these changes, these fine-grained mea-
surements reveal how rapidly social representations could
transform in response to political upheaval.

The Economic Reform period brought its own distinctive
shifts. Rich showed significantly improved WEAT scores
(t(74) = 3.508,p < .001,d = 0.817), suggesting that eco-
nomic liberalization weakened previously negative associa-
tions with wealth. However, this shift was partial—trait asso-
ciations with the rich maintained an overall negative valence
throughout this period, highlighting the persistence of certain
social attitudes even amid the economic transformation.

Discussions

Our analysis of representations in Chinese state-controlled
media from 1950 to 2019 illuminates both convergent patterns
shared with Western contexts and distinctive characteristics
shaped by China’s unique sociopolitical environment. These
findings address our three central research questions while re-
vealing complex interactions between official discourse, state
ideology, and social transformation.

Mechanisms of social change in China

Addressing our first research question on overall trait represen-
tations across 70 years, our word embedding analysis reveals
how social representations evolved in state-controlled media.
Different social categories exhibit varying resilience to offi-
cially sanctioned transformation. While age, ethnicity, and
body type maintained relative stability even during upheavals,
gender and economic status proved more susceptible to politi-
cal intervention. This asymmetry suggests that state influence
interacts unevenly with existing cultural schemas.

For instance, the Cultural Revolution rapidly reshaped gen-
der representations through propaganda campaigns, yet traces
of traditional gender roles re-emerged in later decades. Simi-
larly, while wealth was vilified under Maoist ideology, nega-
tive associations with affluence persisted even after pro-market
reforms, reflecting deeper moral narratives about labor and
fairness. These patterns highlight how social representations
are shaped not only by top-down agendas but also by enduring
cultural logics, echoing Bourdieu’s view of symbolic power
as a negotiation between institutional force and collective dis-
position (Bourdieu, 1979).

Temporal dynamics of group-trait associations

In response to our second research question on how official
representations evolved during periods of rapid transforma-
tion, our analysis reveals distinct temporal patterns in state
discourse. Both Chinese and English contexts exhibit gradual
correlation decay over time, but China’s Cultural Revolution

(1966-1976) stands as an exception. During this period, corre-
lations in official discourse plummeted (r < 0.4) relative to
other decades, manifesting as a band of reduced correlations—
evidence that state-directed interventions can disrupt semantic
continuity. This discontinuity in semantic space demonstrates
how revolutionary periods create linguistic ruptures rather than
evolutionary shifts. This finding carries methodological impli-
cations for diachronic language analysis. Future studies must
consider both the temporal distance between measurements
and the impact of major historical events that accelerate seman-
tic change, advancing our understanding of how sociopolitical
forces interact with semantic evolution in transitional societies.

Cross-cultural patterns in social group
representations

Addressing our third question comparing Chinese state-
sanctioned discourse with Western representations, we find
both similarities and critical differences. Western contexts
associate women with personality traits and men with achieve-
ment (Charlesworth et al., 2021, 2022, 2023). Chinese
state media shows similar benevolent sexism toward women
through traits emphasizing passivity—superficially positive
characterizations that mask restrictive stereotypes. Men’s rep-
resentation reveals a notable contrast—Chinese state media
portrays more negative masculine traits (e.g., “/N/\(unfair)”,
“H {#i(complacent)”) which paradoxically encode privilege
by implying authority and freedom to display flaws while
maintaining status.

Political ideology shapes economic and ethnic repre-
sentations distinctively. Unlike positive U.S. portrayals
(Charlesworth et al., 2022, 2023), Chinese state discourse
represents the Rich negatively, reflecting socialist ideology’s
persistence despite market reforms. Ethnic representations
also differ: U.S. media shows negative associations with mi-
norities (Charlesworth et al., 2022), while Chinese state media
employs “positive othering (Rosello, 1998)” through traits
suggesting primitive simplicity (“ZfifMunsophisticated),” “{=
KMNsimple)”). These patterns reveal how state-controlled me-
dia in China reflects both universal cognitive tendencies and
specific ideological frameworks, demonstrating distinct mech-
anisms by which different systems maintain social hierarchies.

Limitations and future directions

Several limitations warrant consideration. Our reliance on the
People’s Daily, a state-controlled newspaper, may not capture
the full spectrum of everyday social discourse, particularly
dissenting views and informal language. The application of
contemporary valence ratings to historical text may not fully
account for semantic shifts over time. Finally, while our com-
putational approach enables large-scale analysis, it may miss
nuanced contextual meanings and cultural connotations. Fu-
ture research could address these limitations by incorporating
diverse textual sources, developing historical valence mea-
sures, and conducting more fine-grained analyses of social
group representations across different contexts.

1718



Acknowledgments

We gratefully acknowledge Siyuan Yin, Haotian Zhang,
Xingyu Liu, and Boyuan Chen for their valuable assistance
with data exploration, and Guangyuan Jiang for his insight-
ful guidance on research framing. This work is supported in
part by the State Key Lab of General Al at Peking University,
the PKU-BingJi Joint Laboratory for Artificial Intelligence,
and the National Comprehensive Experimental Base for Gov-
ernance of Intelligent Society, Wuhan East Lake High-Tech
Development Zone.

References

Bourdieu, P. (1979). Symbolic power. Critique of anthropology,
4(13-14), 77-85.

Bourdieu, P. (1991). Language and symbolic power. Polity.
Bradley, M. (1999). Affective norms for english words (anew):
Instruction manual and affective ratings. Technical Report C-1.
Caliskan, A., Bryson, J. J., & Narayanan, A. (2017). Semantics
derived automatically from language corpora contain human-like

biases. Science, 356(6334), 183-186.

Cameron, D. (2012). Verbal hygiene. Routledge.

Charlesworth, T. E., Caliskan, A., & Banaji, M. R. (2022). Historical
representations of social groups across 200 years of word embed-
dings from google books. Proceedings of the National Academy
of Sciences (PNAS), 119(28), €2121798119.

Charlesworth, T. E., Sanjeev, N., Hatzenbuehler, M. L., & Banaji,
M. R. (2023). Identifying and predicting stereotype change in
large language corpora: 72 groups, 115 years (1900-2015), and
four text sources. Journal of Personality and Social Psychology.

Charlesworth, T. E., Yang, V., Mann, T. C., Kurdi, B., & Banaji, M. R.
(2021). Gender stereotypes in natural language: Word embeddings
show robust consistency across child and adult language corpora
of more than 65 million words. Psychological Science, 32(2),
218-240.

Chen, J., Chersoni, E., & Huang, C.-r. (2022). Lexicon of changes:
towards the evaluation of diachronic semantic shift in chinese. In
Workshop on computational approaches to historical language
change.

Fairclough, N. (2013). Language and power. Routledge.

Garg, N., Schiebinger, L., Jurafsky, D., & Zou, J. (2018). Word
embeddings quantify 100 years of gender and ethnic stereotypes.
Proceedings of the National Academy of Sciences (PNAS), 115(16),
E3635-E3644.

Guthrie, D. (2012). China and globalization: The social, economic
and political transformation of chinese society. Routledge.

Hamamura, T., Chen, Z., Chan, C. S., Chen, S. X., & Kobayashi,
T. (2021). Individualism with chinese characteristics? discerning
cultural shifts in china using 50 years of printed texts. American
Psychologist, 76(6), 888.

Jacka, T. (2014). Rural women in urban china: Gender, migration,
and social change. Routledge.

Jian, Z. (2017). The recent trend of ethnic intermarriage in china:
an analysis based on the census data. The Journal of Chinese
Sociology, 4(1), 11.

Kozlowski, A. C., Taddy, M., & Evans, J. A. (2019). The geom-
etry of culture: Analyzing the meanings of class through word
embeddings. American Sociological Review, 84(5), 905-949.

Manzini, T., Lim, Y. C., Tsvetkov, Y., & Black, A. W. (2019). Black
is to criminal as caucasian is to police: Detecting and removing
multiclass bias in word embeddings. In North American Chapter of
the Association for Computational Linguistics: Human Language
Technologies (NAACL-HLT).

Michel, J.-B., Shen, Y. K., Aiden, A. P,, Veres, A., Gray, M. K., Team,
G. B,, ... others (2011). Quantitative analysis of culture using
millions of digitized books. Science, 331(6014), 176—182.

Mikolov, T. (2013). Efficient estimation of word representations in
vector space. arXiv preprint arXiv:1301.3781, 3781.

Mikolov, T., Sutskever, 1., Chen, K., Corrado, G. S., & Dean, J.
(2013). Distributed representations of words and phrases and
their compositionality. In Proceedings of Advances in Neural
Information Processing Systems (NeurlIPS).

Papersnake. (2023). Peolple daily news dataset.
https://huggingface.co/datasets/Papersnake/
people_daily_news.

Pennington, J., Socher, R., & Manning, C. D. (2014). Glove: Global
vectors for word representation. In Annual Conference on Empiri-
cal Methods in Natural Language Processing (EMNLP).

Rosello, M. (1998). Declining the stereotype: Ethnicity and repre-
sentation in french cultures. Dartmouth College.

Walder, A. G. (1989). Social change in post-revolution china. Annual
Review of Sociology, 15(1), 405-424.

Warriner, A. B., Kuperman, V., & Brysbaert, M. (2013). Norms
of valence, arousal, and dominance for 13,915 english lemmas.
Behavior Research Methods, 45, 1191-1207.

Xie, Y. (2011). Evidence-based research on china: A historical
imperative. Chinese Sociological Review, 44(1), 14-25.

Xu, X., Li, J., & Chen, H. (2022). Valence and arousal ratings for
11,310 simplified chinese words. Behavior Research Methods,
54(1), 26-41.

Zeng, R., & Greenfield, P. M. (2015). Cultural evolution over the
last 40 years in china: Using the google ngram viewer to study
implications of social and political change for cultural values.
International Journal of Psychology, 50(1), 47-55.

1719


https://huggingface.co/datasets/Papersnake/people_daily_news
https://huggingface.co/datasets/Papersnake/people_daily_news

	Introduction
	Related Work
	Computational analysis of social groups
	Social change in modern China

	Methods
	Data sources
	Training word embeddings
	Selection and representation of social groups
	Construction of a Chinese trait list with valence
	Computing social group representations from word embeddings
	Event-centric analysis using word embedding association test

	Results
	Analysis 1: Systematic valence asymmetries in top 10 relative traits across 70 years
	Analysis 2: Temporal evolution of social group representations
	Analysis 3: Quantifying social change through year-to-year embeddings

	Discussions
	Mechanisms of social change in China
	Temporal dynamics of group-trait associations
	Cross-cultural patterns in social group representations
	Limitations and future directions

	Acknowledgments

