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Abstract

Current Large Language Models (LLMs) typ-
ically rely on coarse-grained national labels
for pluralistic value alignment. However,
such macro-level supervision often obscures
intra-country value heterogeneity, yielding a
loose alignment. We argue that resolving this
limitation requires shifting from national la-
bels to multi-dimensional demographic con-
straints, which can identify groups with pre-
dictable, high-consensus value preference. To
this end, we propose DVMap (High-Consensus
Demographic-Value Mapping), a framework
for fine-grained pluralistic value alignment.
In this framework, we first present a demo-
graphic archetype extraction strategy to con-
struct a high-quality value alignment corpus of
56,152 samples from the World Values Survey
(WVS) by strictly retaining respondents with
consistent value preferences under identical de-
mographics. Over this corpus, we introduce
a Structured Chain-of-Thought (CoT) mech-
anism that explicitly guides LLMs to reason
about demographic-value correlations. Sub-
sequently, we employ Group Relative Policy
Optimization (GRPO) to achieve adaptive an-
choring of value distributions. To rigorously
evaluate generalization, we further establish
a triple-generalization benchmark (spanning
cross-demographic, cross-country, and cross-
value) comprising 21,553 samples. Experi-
mental results demonstrate that DVMap effec-
tively learns the manifold mapping from demo-
graphics to values, exhibiting strong general-
ization and robustness. On cross-demographic
tests, Qwen3-8B-DVMap achieves 48.6% ac-
curacy, surpassing the advanced open-source
LLM DeepSeek-v3.2 (45.1%). The source code
and dataset are available at https://github.
com/EnlightenedAI/DVMap.

1 Introduction

As LLMs become deeply integrated into social ap-
plications such as advisory systems, personalized
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assistants, and role-playing agents (Wiggins and
Tejani, 2022; Shen et al., 2023b; Kasneci et al.,
2023; Peng et al., 2025), aligning LLM behavior
with human values emerges as a central challenge
in Al safety (Askell et al., 2021; Hendrycks et al.,
2021; Park et al., 2023; Andreas, 2022; Shen et al.,
2023a; Xu et al., 2024). However, dominated by
English-centric training corpora (Wang et al., 2024;
Gaoetal., 2021), current mainstream LLMs exhibit
significant cultural biases, specifically manifesting
as an excessive partiality towards Western values
(Johnson et al., 2022; Shen et al., 2024; Durmus
et al., 2023; Liu et al., 2024; Santurkar et al., 2023).

To mitigate this dominance of Western values,
recent research has increasingly turns toward plu-
ralistic value alignment, aiming to equip LLMs
with culturally aware reasoning capabilities. These
initiatives primarily focus on prompt engineering
(Cao et al., 2023; Lahoti et al., 2023; Kovac et al.,
2023) or fine-tuning on culture-specific datasets (Li
et al., 2024a,b; Feng et al., 2024). However, these
methods typically rely on an over-idealized assump-
tion of sufficient inherent cultural knowledge (Li
et al., 2024a) or employ macroscopic geographic
labels (e.g., prompting the LLMs to “answer like a
Japanese person”), neglecting the substantial intra-
country heterogeneity (Kovac et al., 2023), as em-
pirically analyzed in Section 3.

To address this issue, we propose High-
Consensus Demographic-Value Mapping
(DVMap), a framework for fine-grained pluralistic
value alignment. Instead of relying on broad
national labels, DVMap shifts the alignment
granularity to multi-dimensional demographic
attributes. Specifically, based on the World Values
Survey (WVS) Wave 7 (Haerpfer et al., 2022),
we propose a demographic archetype extrac-
tion strategy that measures demographic—value
consistency via Shannon entropy, to construct
a high-consensus demographic value alignment
corpus. By filtering out low-consensus samples,
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Q43: If less importance were placed on
work in our lives, would you think it
would be a good thing, a bad thing, or
don't you mind?
(Entropy: 1.09)
0.40
s0.4.
£0.3 0.27
g-O 2
20.

4
2.0.1

0.0 0.5 1.0 1.5
Shannon Entropy

Good Don't mind Bad

(a) Intra-country Heterogeneous

(b) Entropy Distribution

Overall Entropy Distribution . %%

2
o
hﬂs

Marital Status
Has Children 0.07 0.06 005 g
Occupation 0.07 0.06 0.05 o.mmo,nz 0.04 0.02 0.02 0.07 0.06 0.05 0.04 0.03 0.04 0.04
Work Nature 0.04 0.04 0.03 0.04 0.03 0.02 0.03 0.02 0.02 0.03 0.03 0.02 0.02 0.03 0.02 0.03

Feature Importance (RF)

Income 03009008 005 .4 0.02 0.08 0.03 0.03 [EERE 007 004 (17008
Education 0.08 0.12 0,11 0.10 0.05 0.06 0.07 0.07 0.06 0.07 0.0 0.06 0.08 0.04 0.08 0.05 ,
2.0 tangusge (1 TR P TR P - e
Religion 005008 ). 0.00 QEIICEEEE 009 000 0.07 0.0 043 010 AT]

0.0

(c) Demographic Attribute Importance

Figure 1: Analysis of Demographic-Value Consensus in WVS Wave 7. (a) The high-entropy distribution of a
specific intra-country heterogeneity question. (b) The distribution of Shannon entropy across all survey questions
in USA. (c) Attribute importance heatmap derived from Random Forest, ranking demographic attributes by their

predictive power on various value questions.

we retain only demographic groups characterized
by high internal agreement in value preferences.
Our corpus covers 10 countries and 16 values,
containing 56,152 high-quality samples.

We further introduce a Structured CoT mech-
anism that guides the LLMs to explicitly eluci-
date the sociological link between demographic
attributes and value preferences. For optimiza-
tion, we employ GRPO with binary outcome re-
wards, fully leveraging the intrinsic semantic topol-
ogy of LLMs to efficiently anchor value distri-
butions to target demographic archetypes. To
evaluate the generalization of DVMap, we estab-
lish a triple-generalization benchmark covering
cross-demographic, cross-country, and cross-value
scenarios. Experimental results demonstrate that
our method effectively aligns LLMs with demo-
graphic value preferences, surpassing most ad-
vanced LLMs, while exhibiting strong generaliza-
tion capabilities and robustness.

Our main contributions are summarized as fol-
lows:

* We propose DVMap, a framework for fine-
grained pluralistic value alignment that oper-
ates by learning high-consensus mappings be-
tween demographic attributes and value pref-
erences.

* We introduce an entropy-guided demographic
archetype extraction strategy to distill high-
consistency demographic—value corpus from
WVS Wave 7 database, and subsequently ap-
ply structured CoT and GRPO to enhance plu-
ralistic value alignment in LLMs.

e Experimental results demonstrate that
DVMap substantially improves pluralis-
tic value alignment, and further reveal

strong generalization capabilities through a
triple-generalization evaluation.

2 Related Work

Value Misalignment in LLMs. To bridge the
gap between LLMs and human values, early works
attempt to achieve value alignment via RLHF
(Ouyang et al., 2022; Rafailov et al., 2023; Bai
et al., 2022). However, empirical studies indicate
that these models remain inadequately aligned with
diverse human values, specifically manifesting as
distinct Western partiality and stereotypes (John-
son et al., 2022; Durmus et al., 2023), while often
failing to capture non-Western cultural nuances
encoded in different languages (Niszczota et al.,
2025; Arora and Goyal, 2023; Cao et al., 2023;
Choenni et al., 2024). This phenomenon is primar-
ily attributed to English-centric training corpora
(Gao et al., 2021; Liu et al., 2024). Furthermore,
He et al. (2024) highlights affective discrepancies
in emotional and moral representation, while San-
turkar et al. (2023) and Durmus et al. (2023) reveal
substantial positional misalignment between model
opinions and global demographic polling data. Col-
lectively, these findings underscore a pervasive fail-
ure of current models to equitably represent the
pluralistic values of cross-identity groups.

Pluralistic Value Alignment. To mitigate value
bias in LLMs, recent efforts actively explore
prompt engineering (Cao et al., 2023; Lahoti et al.,
2023; Kovac et al., 2023) and multicultural fine-
tuning (Li et al., 2024a,b; Feng et al., 2024; Xu
et al., 2025). However, these strategies typi-
cally rely on macroscopic categorizations such as
geographic regions (Li et al., 2024a,b), neglect-
ing the intrinsic heterogeneity and value conflicts
within single geographic labels (Durmus et al.,
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Dataset Construction Demographic Value Inference Comparison

You are playing the role of a Late Adulthood Female from China. You are Married and has no children. You
have completed your education at the level of 'Bachelor or equivalent ...... , please follow these steps:

1. Analyze the current question in relation to the character's identity and values: Consider whether ......

2. Provide reasoning for each option: Explain why each option aligns or misaligns with the character’s ......
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The character is a retired Chinese woman with a bachelor's degree, middle income, ...... ,and societal
expectations. Her education level implies she may have had personal aspirations beyond family. Her

non-religious stance may influence her prioritization of personal goals over traditional family values.

The question relates to a traditional family value, which may align with her background but could
conflict with her personal aspirations. Her education and income level suggest she may have had
independent goals. Her non-religious beliefs may lead her to prioritize personal fulfillment over familial
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The character is a retired Chinese woman with a bachelor's degree, ......, The character's background
suggests she may value family, but her independence and education may also lead her to prioritize

personal achievements. Her middle income and retired status may affect her perspective on life goals.
Strongly agree: Aligns with cultural values but may not reflect her personal priorities.

Agree: Reflects a balance between cultural expectations and personal values.

Disagree: May indicate a focus on personal over family

Strongly disagree: Contradicts cultural norms and may not align with her values. \/
<answer> Agree </answer>
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Optimization Rewards

Figure 2: Overview of the DVMap Framework. (a) Data Construction: Leveraging “WVS Wave 77, we
first extract high-consensus mappings based on our “Demographic Archetype” strategy. Second, we perform
“Country Sampling” guided by the Inglehart-Welzel Cultural Map (Haerpfer et al., 2022). Third, we process
“Question Processing” following Pileggi (2024). Through these steps, we construct a high-quality “Demographic
Value Alignment Corpus” and establish a “Triple-Generalization Evaluation Benchmark”. (b) Demographic Value
Alignment: The policy model “7;”, guided by “Structured CoT”, generates value-related “Rollouts”. The reward
mechanism assigns ‘“Rewards” based on these outputs, which are then used to calculate “Relative Advantage”
for policy “Optimization”. (c) Demographic Value Inference Comparison: On the question of “making parents
proud” (an example), the untrained LLM erroneously assuming her non-religious beliefs and high education imply a
rejection of familial expectations. In contrast, DVMap recognize that in the context of Chinese Confucian culture,
her personal independence coexists harmoniously with the traditional goal of honoring one’s parents. Note that

ground-truth preference are not provided as input; they are used exclusively for evaluation and visualization.

2023). Furthermore, while prompt engineering
approaches based on identity attributes (Choenni
and Shutova, 2024) or political stances (Simmons,
2023; AlKhamissi et al., 2024) are explored, such
methods often rest on an over-idealized assumption:
that models possess sufficient prior knowledge to
simulate complex micro-groups in a zero-shot man-
ner (Li et al., 2024a). To address this, DVMap
bridges the gap between universal alignment and
personalized alignment (Guan et al., 2025) by pro-
viding a scalable framework at an intermediate
granularity of demographic-value mapping.

3 Demographic Value Consensus

As an authoritative benchmark for global value re-
search, the World Values Survey (WVS) (Haerpfer
etal., 2022) provides comprehensive measurements
of human values across diverse dimensions. To
investigate the complexity of human values and
intra-country value heterogeneity, we conducted
a demographic value consensus analysis on WVS
Wave 7.!

Figure la visualizes a representative high-
entropy example (H{ = 1.09) where responses ap-
proximate a uniform distribution. Figure 1b shows

"https://www.worldvaluessurvey.org

nearly half of the survey questions (in the USA) ex-
hibit entropy exceeding 1.0, indicating the presence
of widespread intra-country value heterogeneity,
which is frequently overlooked by coarse-grained
value alignment approaches. To uncover the deter-
minants of this heterogeneous, we utilized Random
Forest (Breiman, 2001) (via Mean Decrease Im-
purity) to quantify the predictive contribution of
demographic attributes. The resulting heatmap in
Figure 1c reveals that values are highly identity-
dependent: attributes like “Religion”, “Income”, or
“Occupation” significantly outweigh “Country” in
predicting specific domain values.

These findings suggest that effectively miti-
gating intra-country value heterogeneity requires
leveraging multi-dimensional demographic con-
straints to identify predictable, high-consensus
demographic-value mappings from raw data,
thereby enhancing fine-grained pluralistic value
alignment. This insight establishes the theoretical
foundation for our proposed demographic value
alignment framework.

4 DVMap

DVMap is a fine-grained pluralistic value align-
ment framework based on High-Consensus
Demographic-Value Mapping, as illustrated in Fig-
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ure 2. We first filter out high-entropy responses
to extract consistent demographic archetypes, and
then construct high-consensus demographic-value
data through country sampling and question pro-
cessing in Section 4.1. To optimize LLMs’
value alignment capability, we introduce Struc-
tured CoT and GRPO post-training methods in
Section 4.2. Finally, we design a comprehensive
triple-generalization evaluation benchmark to as-
sess generalization capabilities in Section 4.3.

4.1 Data Construction

To address the challenges of intra-country value
heterogeneity, we construct a high-quality Demo-
graphic Value Alignment Corpus (56,152 samples)
through a demographic archetype strategy.

Demographic Archetype. First, based on the
WYVS Wave 7 questionnaire and sociological strati-
fication (Bourdieu, 2018), we construct structured
demographic profiles P encompassing 11 core fea-
tures: Social Attributes (Country, Gender, Age,
Marital Status, Parenthood), Economic Status (In-
come Bracket, Occupation, Work Nature), and Cul-
tural Background (Education, Religion, Language),
as detailed in Appendix A. We find that approxi-
mately 32.8% of the samples exhibit overlapping
demographic profiles. To address potential value
divergence within these overlapping samples, we
then implement a strict consistency check: for any
given profile P, if the responses to a specific value
question exhibit Shannon entropy H > 0 (low-
consensus), the corresponding demographic-value
pair is discarded. During this process, we filtered
out approximately 9.2% of divergent samples, ef-
fectively eliminating noise caused by latent intra-
country heterogeneity and thereby constructing a
high-consensus (H = 0) demographic-value map-
ping.

Country Sampling. Considering the complex-
ity of global cultural systems, we select 10 coun-
tries as our training cornerstone. As detailed in
Table 1, the selection rigorously adheres to the
theoretical framework of the Inglehart-Welzel Cul-
tural Map (Inglehart and Welzel, 2005), ensuring
coverage of all four major value quadrants: from
the Traditional-Survival values of the Global South
(e.g., Egypt, India) to the Secular-Expression val-
ues of Western Europe (e.g., Germany), and encom-
passing the unique Secular-Survival logic of post-
socialist/Confucian societies (e.g., China, Russia).
This design maximizes cultural variance within a

controllable scale, compelling LL.Ms to capture
deep, identity-bound value mappings rather than
relying on coarse-grained national stereotypes.

Question Processing. Following the theory of
Pileggi (2024), we select 16 value-representative
questions which are determined based on attribute
independence, minimal overlapping, and social
generalizability. Furthermore, for questions with
numerically scaled responses (e.g., 1-10) rather
than explicit semantic options, we apply discretiza-
tion that maps continuous numerical ranges into
ordinal preference levels (Low/Medium/High), en-
abling the LLMs to more accurately model of
degree-based value expressions. Details are pro-
vided in Appendix B.

4.2 Demographic Value Alignment

For demographic value alignment, we train LLMs
via explicit reasoning steering and strongly super-
vised distribution alignment to align the value pref-
erence of specific demographic groups.

Task Formulation. Given a demographic profile
P, a value-related question (), and a structured
thought steering instruction /.., our objective is to
train a policy model 7y whose response aligns with
the ground-truth preference y of the corresponding
demographic group. Formally, the model generates
a response containing a reasoning trace 7" and a
final decision §: (T',g) ~ mo(-| P, Q, Icot ).

Structured CoT. The correlation between demo-
graphic attributes and values is often latent and
complex. To transform this implicit mapping into
an explicit logical reasoning path, we design a
structured thought steering instruction I.,; (see Ap-
pendix C), guiding the model through three cog-
nitive steps: (1) Demographic-Value Correlation
Analysis: Scrutinizing key attributes (e.g., income,
religion) to analyze whether the question touches
upon the identity’s core interests or belief conflicts;
(2) Option Trade-off: Evaluating the compatibility
of each option with the demographic; and (3) De-
cision Output: Selecting the option most aligned
with the demographic and encapsulating it within
<answer> </answer> tags. This mechanism not
only enhances role immersion but also provides an
interpretable reasoning trajectory.

GRPO Training. To further achieve population
distribution alignment, we employ the Group Rel-
ative Policy Optimization (GRPO) algorithm. For
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Country ISO Code Civilization Sphere Dominant Religion Cultural Map Zone

Brazil BRA Latin American Catholic Traditional & Self-Expression
Canada CAN North American Christian/Secular Secular-Rational & Self-Expression
China CHN East Asian Confucian  Atheism/Folk Secular-Rational & Survival

Egypt EGY Arab Islamic Islam (Sunni) Traditional & Survival

Germany DEU Western European Christian/Secular Secular-Rational & Self-Expression
India IND South Asian Hindu Traditional & Survival

Japan JPN East Asian Confucian  Shinto/Buddhist Secular-Rational & Self-Expression
Russia RUS Orthodox Orthodox Christian ~ Secular-Rational & Survival

United Kingdom GBR Western European Christian/Secular Secular-Rational & Self-Expression
United States USA North American Protestant/Catholic ~ Traditional & Self-Expression

Table 1: Details of the selected countries.

reward design, we adopt a strategy of “Simplic-
ity Wins”, utilizing a strict binary outcome reward.
Our core hypothesis is that LLMs have already es-
tablished a robust semantic topology, where the
semantic distance between “Agree” and “Strongly
Agree” is naturally smaller than that with “Dis-
agree”. Therefore, without the need for complex
distance penalties, we simply use a binary signal
to forcibly “anchor” the distribution peak at the
true mode y;. The reward function is defined as:
r=1(g = v:i) + B - Ttormat. Where I(-) is the indi-
cator function, and 5 - Tformat 18 the format reward
introduced following Shao et al. (2024).

4.3 'Triple-Generalization Evaluation

To rigorously verify whether DVMap has mastered
demographic-value associations rather than engag-
ing in simple memorization, we establish a triple-
generalization evaluation benchmark comprising
21,553 samples spanning three dimensions:

* Cross-Demographic (6,240 samples): We
split the constructed dataset according to de-
mographic dimensions into training and test-
ing sets, ensuring that no demographic pro-
files overlap between them. This setting eval-
uates DVMap’s capability for demographic
compositional generalization (Keysers et al.,
2020), assessing whether our framework can
generalize value alignment to novel demo-
graphic groups by composing learned effects
of individual demographic attributes (e.g., the
marginal effects of income and education).

» Cross-Country (7,973 samples): To verify
cross-cultural transferability, we construct a
test set containing 8 countries outside the train-
ing distribution (e.g., Nigeria, Iran, Australia).
As detailed in Table 8 of Appendix D, the se-
lected test countries span all four quadrants

of the Inglehart-Welzel Cultural Map. We
follow a dual selection logic: Gap Filling (in-
troducing underrepresented regions like the
Global South) and Nuance Testing (includ-
ing countries that share civilization roots with
training anchors but differ in specific contexts,
e.g., Vietnam vs. China). This setup verifies
whether our framework can robustly general-
ize its learned value systems to diverse geopo-
litical environments.

* Cross-Value (7,340 samples): In the value di-
mension, we introduce a test set whose ques-
tions cover seven unseen extended value cat-
egories (details in Appendix E). This test set
is designed to verify the DVMap’s capacity
for value transfer based on established value
coordinates. Specifically, it examines whether
the LLM equipped with DVMap can learn
the deep causal chains between demographics
and values (e.g., deducing Societal Duty views
from environmental stances), rather than rely-
ing on keyword memorization.

S Experiments

We systematically evaluated DVMap, starting with
the experimental setup (Sec. 5.1) and the compara-
tive analysis against mainstream LLMs (Sec. 5.2).
Subsequently, we validated generalization capabil-
ities across demographics, countries, and values
(Sec. 5.3-5.5), concluding with an assessment of
robustness (Sec. 5.6). Furthermore, We conducted
ablation studies of data filtering strategy (Sec. 5.7),
structured reasoning design (Sec. 5.8), and mini-
malist reward function (Sec. 5.9).

5.1 Experimental Setup

Base Models. We utilized the Qwen3 series
(0.6B, 1.7B, 4B, 8B) as the baseline LLMs and
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Figure 3: Results on DVMap and other mainstream LLMs across 10 countries.

fine-tuned four corresponding scales with DVMap.
Additional experiments on the Llama-3.2-3B are
provided in Appendix F.

Evaluation Metrics. To jointly evaluate point-
wise prediction accuracy and distribution fitting
quality, we employed three complementary met-
rics:

e Accuracy (Acc 1) measures the exact match
rate between the predicted response ¢; and
the ground-truth value y; derived from the
demographic survey data:

N
1
Acc = — S I(5i = y;). 1
cc N;(y Yi) (1)

* Likert Consistency (LLC 1) measures ordi-
nal agreement by normalizing the distance
between the prediction and the ground-truth.
Higher values denote better semantic proxim-

ity:
N .
B 1 Ui — vl
LC=1-— E (2

N 4 K-1"
=1

where K is the scale size (e.g., K = 10). LC
ranges in [0, 1], where 1 is a perfect match.

¢ Wasserstein Distance (WD |) evaluates dis-
tribution matching quality by computing the
L distance between the Cumulative Distribu-
tion Functions (CDF) of the predicted and real

distributions:
K
WD = > " |CDF,eq(k) — CDF,cqi(k)|, (3)
k=1

where CDF(k) denotes the cumulative proba-
bility up to option k.

LLMs Acc LC WD

Qwen3-14B 46.2 83.5 0.1460
Qwen3-next-80B-a3B 47.6 825 0.1449
Llama-3.3-70B-Instruct 46.4 83.3 0.1504
DeepSeek-v3.2-exp 45.1 823 0.1342
Gemini-2.5-flash-lite 453 79.7 0.1538
Claude-3.7-sonnet 269 46.4 0.1503
Gpt-40-mini 46.3 824 0.1476
Gpt-4o 48.5 83.8 0.1418
Qwen3-8B-DVMap 48.6 839 0.1321

Table 2: Results of DVMap vs. other mainstream LLMs.

Implementation Details. We implemented
DVMap using the VeRL framework. Full hyper-
parameter settings and environment details are
provided in Appendix G.

5.2 Comparison with Mainstream LLMs

To validate the value alignment capability of
DVMap, we compared Qwen3-8B-DVMap against
current mainstream open-source (e.g., Qwen3-
14B (Team, 2025b), Qwen2.5-72B (Yang et al.,
2024), Llama-3.1-70B (Grattafiori et al., 2024),
DeepSeek-V3 (DeepSeek-Al, 2024)) and closed-
source LLMs (e.g., Gemini-2.5 (Team, 2025a),
Claude-3.7 (Anthropic, 2025), GPT-40 (OpenAl,
2024)) on the cross-demographic test set. Table 2
summarizes the overall quantitative results, while
Figure 3 visualizes the performance distribution
across 10 countries.

As shown in Table 2, despite its smaller param-
eter scale, Qwen3-8B-DVMap surpasses leading
baseline LLMs of larger sizes, delivering perfor-
mance comparable to top-tier LLMs like GPT-4o.
This capability is driven by the high-consensus
demographic-value mapping strategy. Notably,
DVMap achieves the lowest WD score, indicating
that it not only captures mainstream values (high
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Figure 5: Cross-Demographic Generalization Results
across value categories.

ACC) but also effectively reconstructs the nuanced
probability distributions of group opinions.

Figure 3 further reveals that Qwen3-8B-DVMap
consistently ranks among the top-3 performers
across all 10 countries, demonstrating exceptional
global robustness. While mainstream LLMs ex-
hibit substantial performance degradation in non-
Western contexts (e.g., CHN, RUS), Qwen3-8B-
DVMap effectively mitigates this cultural dispar-
ity. This suggests that bridging diverse identity
attributes with value orientations via demographic-
value mapping helps alleviate the Western-centric
biases inherent in LLMs. Furthermore, we eval-
uated the impact of our alignment process on
general model performance. As detailed in Ap-
pendix H, DVMap achieves precise pluralistic
alignment while maintaining the base model’s gen-
eral utility across five standard benchmarks.

5.3 Cross-Demographic Generalization

To validate the cross-demographic generalization
capability of DVMap, we compared performance
trends across varying parameter scales before and
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Figure 6: Cross-Country Generalization Results across
model scales.

after incorporating DVMap, with results shown in
Figure 4.

As shown in Figure 4, smaller models (0.6B—
1.7B) exhibit substantial performance leaps after
incorporating DVMap, with marginal gains dimin-
ishing as scale increases. This suggests that the
demographic-value binding mechanism effectively
compensates for the limited sociological knowl-
edge in smaller models, enabling accurate recon-
struction of value orientations from demographic
cues.

Furthermore, Figure 5 displays accuracy across
different value concepts (e.g., happiness and cor-
ruption, as defined in Appendix B Table 7), reveal-
ing significant performance disparities. To inves-
tigate the underlying cause, we analyze the rela-
tionship between the entropy of option distribu-
tions and prediction accuracy. The Pearson cor-
relation analysis reveals a strong negative correla-
tion (r = —0.857), uncovering a key sociological
insight: the difficulty of value alignment is intrin-
sically linked to the controversiality of the value,
with higher entropy reflecting greater intra-country
heterogeneity and increased alignment complexity.

5.4 Cross-Country Generalization

To verify the generalization capability of DVMap
along the national dimension, we evaluated LLMs
of varying scales on countries that are entirely un-
seen during training. Figure 6 presents overall per-
formance.

As shown in Figure 6, despite being trained on
only 10 representative countries, DVMap demon-
strates remarkable zero-shot generalization on un-
seen countries with distinct cultural backgrounds
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(e.g., Nigeria, Pakistan). Compared to base LLMs,
DVMap achieves average accuracy improvements
of 16.2% (0.6B), 10.7% (1.7B), 2.8% (4B), and
5.3% (8B), respectively. Detailed per-country per-
formance gains are provided in Appendix I (Fig-
ure 9), which confirms that these gains are not
regionally biased but consistent across all evalu-
ated countries. As the model scale increases, its
predictive capability becomes increasingly robust
and potent.

These findings suggest that Qwen3-8B-DVMap
has successfully acquires the inherent demographic-
value associations transcending national borders.
This underscores a profound sociological insight:
human values are not rigidly bound to macro-
scopic “Country” labels but are largely determined
by cross-cultural commonalities shaped by per-
sonal demographic attributes. By accurately mod-
eling these commonalities, DVMap significantly
improves predictive capabilities for unknown cul-
tural groups.

5.5 Cross-Value Generalization

To investigate the transfer ability from known
values to unseen values, we tracked the perfor-
mance evolution of base LLMs and their DVMap-
enhanced variants across different parameter scales,
as shown in Figure 7.

As shown in Figure 7, both accuracy and Lik-
ert consistency exhibit robust improvements across
model scales, despite diminishing marginal gains
above 4B parameters. This indicates that larger

LLMs possess stronger reasoning capabilities, en-
abling precise capture of causal chains between
demographics and unseen values. Additionally, the
distribution fitting metric (WD) shows substantial
improvement in smaller LLMs (<1.7B) but expe-
riences slight regression at medium scales (4B &
8B). Given the significant gains in accuracy, this
minor distributional cost is acceptable.

To identify the source of DVMap’s generaliza-
tion, we analyzed the correlation between perfor-
mance gains on unseen questions and their seman-
tic proximity to the training set (see Appendix J).
Pearson correlation analysis reveals that perfor-
mance gains correlate more strongly with average
semantic distance (r = —0.451) than with nearest
neighbor distance (r = —0.198). This suggests
that DVMap’s generalization is driven primarily by
alignment with the global semantic structure of the
value norms, rather than rote memorization. Fur-
thermore, our findings reveal that while semantic
proximity generally facilitates transfer, inconsistent
underlying value logic can trigger negative transfer,
underscoring the necessity of demographic-value
coherence over superficial similarity.

5.6 Robustness Analysis of DVMap

To verify whether DVMap captured the causal map-
ping from demographics to values, rather than re-
lying on superficial associations in the data, we
conducted a robustness analysis. Specifically, we
inverted the “Income” attribute (High <+ Low)
while strictly keeping the other 10 demographic at-
tributes (e.g., Religion, Education) invariant. This
process yielded 5,446 pairs of test samples, en-
abling a direct comparison of how value predictions
changed under exclusively altered socioeconomic
conditions. We then introduced the Value Flip Rate
to quantify the robustness to this perturbation, de-
fined as the proportion of instances where the value
prediction shifts solely due to the inversion of the
modified attribute.

As illustrated in Figure 8, DVMap demonstrates
a significant reduction in flip rates compared to
the base LLMs across non-financial domains (e.g.,
Religion, Trust), while preserving appropriate ro-
bustness within financial contexts. This indicates
that rather than superficially reacting to the income
attribute, DVMap leverages multi-dimensional de-
mographic constraints, recognizing that core values
embedded in holistic identities possess resilience
against economic fluctuations (see Appendix K for
case study).
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Table 3: Comparison of different filtering strategies
based on Qwen3-4B.

Table 5: Ablation study on reward function designs
using Qwen3-4B.

Method ACC% (1) LC% (1) WD() Method ACC% (1) LC% (1) WD)
Base Model 443 82.2 0.158 Base Model 44.3 82.2 0.158
DVMap (H > 0) 46.5 83.1 0.149 Likert-adjusted 46.3 83.4 0.155
DVMap (H = 0) 47.9 83.7 0.142 DVMap 47.9 83.7 0.142

Table 4: Ablation study on different reasoning strategies
using Qwen3-4B.

Method ACC% (1) LC% (1) WD)
Base Model 44.3 82.2 0.158
Base + CoT 43.5 82.1 0.166
Standard RL 46.2 83.2 0.151
DVMap 47.9 83.7 0.142

5.7 Analysis of Data Filtering Strategy

To further justify the exclusion of profiles with
Shannon entropy H > 0, we conducted a compara-
tive analysis against a “Majority Voting” baseline.
In this alternative setting, we relaxed the filtering
constraint to H > 0, which incorporates samples
where a primary consensus exists but intra-group
disagreement remains.

The empirical results in Table 3 demonstrate that
the strict filtering strategy (H = 0) consistently
outperforms the majority voting approach (H > 0)
across all metrics. Specifically, we observe a 1.4%
improvement in Accuracy and a notable reduction
in Wasserstein Distance (WD). This indicates high-
entropy samples introduce noise from latent vari-
ables; filtering them enables the model to learn
more precise demographic-value mappings.

5.8 Analysis of Structured Reasoning

To isolate the contribution of structured Chain-of-
Thought (CoT) from standard preference learning,
we have conducted an ablation study (Table 4)
across four settings: (1) Base Model; (2) Inference-
only CoT (without training); (3) Standard RL (free
reasoning); and (4) DVMap (RL with structured
CoT templates).

As shown in Table 4, invoking reasoning only
during inference degrades Accuracy by 0.8%,
likely stemming from logic hallucinations with-
out specialized training. While standard RL with
free reasoning improves upon the base model, inte-
grating structured CoT into the training loop yields
the most significant gains. Specifically, DVMap
achieves a 1.7% Accuracy increase and further WD
reduction compared to the free-reasoning RL base-
line. This confirms that DVMap’s structured CoT
acts as a “thought steering” mechanism, providing

high-quality intermediate supervision that helps
the model internalize correct sociological logic for
precise value alignment.

5.9 Effectiveness of Minimalist Reward
Design

To validate the superiority of our minimalist bi-
nary reward, we have compared it against a Likert-
adjusted Soft Reward variant. In this setting, the
reward provides granular supervision by scaling
linearly with the distance to the target consensus:
r=a-(l1- %)‘FB‘Tformat, where L is the scale
size. This baseline has examined whether a contin-
uous supervisory signal offers better guidance than
our binary approach for distribution alignment.
As shown in Table 5, while the Likert-adjusted
strategy improves upon the base model, our mini-
malist binary design consistently achieves the best
performance. Specifically, DVMap achieves a 1.6%
absolute Accuracy gain and a lower Wasserstein
Distance (0.142 vs 0.155) compared to the complex
variant. This suggests that a strict binary signal ef-
fectively leverages the pre-trained model’s inherent
semantic topology, providing a more robust and
decisive objective for pluralistic alignment.

6 Conclusion

In this paper, we have presented DVMap (High-
Consensus Demographic-Value Mapping), a fine-
grained framework designed to resolve the intrin-
sic divergence inherent in pluralistic value align-
ment. By identifying high-consensus demographic
archetypes within diverse national-level groups and
integrating Structured CoT with GRPO, DVMap
enables LLMs to achieve fine-grained value align-
ment. Extensive experiments demonstrate that
DVMap successfully learns the manifold map-
ping from demographics to values, and Qwen3-8B
trained with DVMap achieves performance com-
parable to advanced closed-source LLMs. Further
analyses indicate that DVMap exhibits strong gen-
eralization across demographics, countries, and val-
ues, while also demonstrating high robustness.
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Limitations

Despite the outstanding performance of DVMap,
we must acknowledge the limitations of our current
work. First, the static nature of the WVS makes
it difficult to reflect dynamically evolving public
sentiment in real-time. Second, despite strategic
sampling, the dataset may still underrepresent cer-
tain marginalized cultural groups. Third, the 11-
dimensional demographic profile is inherently a
statistical abstraction of complex human nature.
Our “Demographic Archetypes” capture “Socio-
logical Roles” based on group modes, rather than
“Psychological Individuals” with unique psycho-
logical traits and personal experiences. Finally,
while the current discriminative (multiple-choice)
evaluation precisely quantifies predictive capability,
it cannot measure the model’s ability to generate
content with identity-specific tone and rhetoric in
open-ended dialogue. Bridging the gap from dis-
crimination to generation remains a key challenge
for the future.
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A Demographic Attribute Selection

This section provides specific mapping details for
the 11 core demographic attributes. As listed in
Table 6, these features are categorized into Social
Attributes (e.g., Age, Gender), Economic Status
(e.g., Income Bracket, Occupation), and Cultural
Background (e.g., Education, Religion). For at-
tributes with numerically scale—including Age, In-
come Bracket, and Number of Children—we apply
the following discretization strategies to map the
numerical ranges into ordinal semantic levels:

* Age (Q262): Mapped into five developmental
life stages: Adolescence (< 18), Young Adult-
hood (18-35), Middle Adulthood (35-51),
Late Adulthood (51-65), and Older Adult-
hood (> 65).

* Income Bracket (Q288): Originally a 10-
point scale, this attribute is grouped into three
economic brackets: Low (1-3), Middle (4-7),
and High (8-10).

* Number of Children (Q274): Simplified into
a binary status indicating parenthood (Has
children vs. Has no children).

B Value Question Sampling

Following the Pileggi (2024), we sample 16 value-
representative questions based on the indepen-
dence, minimal overlap, and social generalizabil-

ity:

1. Independence: Selected features model
stand-alone attributes. Given the structured na-
ture of the original WVS questionnaire, ques-
tions are carefully chosen to establish clear
conceptual boundaries and avoid redundancy
within grouped questions.

2. Minimal Overlap: To mitigate collinearity
and conceptual ambiguity, features are filtered
to minimize semantic overlap, ensuring that
each selected question addresses a distinct as-
pect of human values.

3. Social Generalizability: Priority is given to
attributes that reflect generic concepts at a so-
cietal level (e.g., discriminatory or divisive
topics) rather than idiosyncratic personal pref-
erences. This aligns the data with a high-
level conceptual framework suitable for cross-
cultural analysis.

Table 7 details the original question IDs, the
specific survey questions, and their corresponding
concepts and metrics.

C Instruction Template

As shown in Algorithm 1, this template first in-
stantiates the demographic archetypes by injecting
the 11-dimensional identity attributes, followed by
a three-stage Chain-of-Thought (CoT) instruction
that guiding the model to explicitly analyze the cor-
relations between identity attributes and the given
question.

D Country Sampling of Cross-Country
Generalization

The Cross-Country Generalization consists of 8
countries unseen during training, spanning all four
quadrants of the Inglehart-Welzel Cultural Map (In-
glehart and Welzel, 2005). As detailed in Table 8,
the selection adheres to a dual logic covering all
specific test cases:

* Gap Filling: Includes cultural regions en-
tirely absent from the training set to expand ge-
ographical coverage. This category comprises
Nigeria (Global South), Iran (representing the
Theocratic and Shia Islam), Pakistan (repre-
senting the South Asian Islamic sphere), and
Indonesia (representing the Southeast Asian
archipelago).

Nuance Testing: Includes nations that share
broad civilization lineages with training an-
chors but possess distinct local characteristics.
This category comprises Vietnam (shares Con-
fucian roots with China but differs in political
history), Australia (shares Anglosphere roots
with the UK/USA but within an Asia-Pacific
context), Mexico (shares Hispanic roots with
Brazil but with distinct North American dy-
namics), and Tiirkiye (shares Islamic roots
with Egypt but maintains a distinct secular
tradition).

E Question Sampling of Cross-Value
Generalization

To robustly evaluate the Cross-Value generalization
capabilities of the DVMap framework, we curate a
separate validation set consisting of 7 distinct ques-
tions from the WVS Wave 7. These questions are
not included in the training phase but are selected
based on their semantic proximity to the 16 core
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ID* Survey question* Concept Type** Metric/Scale
B_COUNTRY ISO Country Code Country Social Nominal/ISO Codes
Q260 “What is your sex?” Gender Social Nominal/2

Q262 “How old are you?” Life Stage Social Ordinal/5

Q272 “Language normally spoken at home?” Language Cultural Nominal/Categorical
Q273 “What is your current marital status?” Marital Status Social Nominal/6

Q274 “Do you have any children?” Parenthood Social Nominal/2

Q275 “Highest educational level attained?” Education Cultural Ordinal/ISCED 0-8
Q279 “Are you currently employed? [...]” Occupation Economic  Nominal/8

Q284 “Are you working for the government...?”  Work Nature Economic  Nominal/3

Q288 “[...] which group is your household in?”  Income Bracket Economic Ordinal/3

Q289 “Do you belong to a religion?” Religion Cultural Nominal/Categorical

Table 6: Demographic Attributes. *As in the original dataset (JD Systems Institute & WVSA 2022 (Haerpfer et al.,

2022)). **As in the sociological stratification (Bourdieu, 2018)

ID* Survey question* Concept** Type** Metric/Scale*

Ql “...indicate how important it is in your =~ Family Value/Principle  Importance/1-4
life (Family)”

Q2 “...indicate how important it is in your  Friends Value/Principle  Importance/1-4
life (Friends)”

Q3 “...indicate how important it is in your ~ Leisure Value/Principle  Importance/1-4
life (Leisure)”

Q4 “...indicate how important it is in your  Politics Value/Principle  Importance/1-4
life (Politics)”

Q5 “...indicate how important it is in your =~ Work Value/Principle  Importance/1-4
life (Work)”

Q6 “...indicate how important it is in your ~ Religion Value/Principle  Importance/1-4
life (Religion)”

Q27  “One of my main goals in life has been  Parents Opinion Value/Principle ~ Agreement/1-4
to make my parents proud”

Q29  “On the whole, men make better political ~ Gender Discrimination Opinion/Belief =~ Agreement/1-4
leaders than women do”

Q36  “Homosexual couples are as good par- Homosexuality Acceptance  Opinion/Belief ~ Agreement/1-5
ents as other couples”

Q46  “Taking all things together, would you  Happiness Perception Perception/1-4
say you are (happy)”

Q49  “How satisfied are you with your life as  Satisfaction (overall) Perception Satisfaction/1-10
a whole these days?”

Q50  “How satisfied are you with the financial ~ Financial Stability Perception Satisfaction/1-10
situation of your household?”

Q60  “Could you tell me for each whether you  Trusting in others Opinion/Belief ~ Trust/1-4
trust people from this group. .. ? (People
you know personally)”

Q69 “Could you tell me how much confidence  Confidence in Authorities Opinion/Belief ~ Trust/1-4
you have in. . . (Police)”

Q112 “How would you place your views on  Corruption Perception Perception/1-10
corruption in your country”

Q131 “Could you tell me how secure do you  Security Perception Perception/1-4

feel these days?”

Table 7: Value Question. *As in the original dataset (JD Systems Institute & WVSA 2022 (Haerpfer et al., 2022)).
**As in the Characterization(Pileggi, 2024).

tively. For instance, while the training set asks
about trust in known people (Q60), the gen-
eralization set asks about trust in strangers
(Q61). This tests whether the model can gen-
eralize the abstract concept of “Social Trust”
across different social distances.

training features. The selection rationale aims to
test the model’s ability to transfer learned value
representations to unseen but conceptually related
contexts. The selection criteria are twofold:

* Contextual Variations of Core Concepts:
Questions Q61, Q70, Q113, and Q132 serve
as direct semantic neighbors to the training
questions Q60, Q69, Q112, and Q131, respec-
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* Thematic Extensions of Values: Questions
Q8, Q9, and Q37 extend the “Child-rearing”



Algorithm 1 Structured Chain-of-Thought (CoT) Instruction Template for DVMap.

1: Demographic Archetypes Injection:

2: You are playing the role of a {Life Stage} {Gender} from {Country}.

3 You are {Marital Status} and {Parenthood}.

4 You have completed your education at the level of {Education Level}.

5: Currently, you work as a {Occupation}. Your work involves {Work Nature}.

6 Your income level is {Income Bracket}, which is categorized as low, medium, or high.
7 Your native language is {Common Language}.

8 You practice the religion of {Religion}.

9: Task Description:

10 Based on the character’s personal information (such as education, occupation, income, religious
beliefs, life stage, etc.) and the given value-based question, please follow the structured reasoning
steps below.

11: Structured CoT Instruction:

12: 1. Analyze the current question in relation to the character’s identity and values: Consider
whether the current question aligns or conflicts with the character’s background, social context, and
personal beliefs. For each identity attribute (e.g., education, occupation, income, etc.), keep the
analysis concise (1-3 sentences).

13: 2. Provide reasoning for each option: Explain why each option aligns or misaligns with the
character’s identity, values, and beliefs. You may reference education level, income bracket, religion,
occupation, life stage, and other relevant traits. Keep the reasoning for each option brief (1-3
sentences).

14: 3. Select the most appropriate answer: After analyzing all options, choose the one that best
reflects the character’s social background, personal beliefs, and core values.

15: Output Constraint:

16: Only output the final answer inside the <answer></answer> tags, without any additional expla-
nation.

17: Input Data:

18: “Question”: [—-Insert Value-based Question Here—-]

19: “Options”: [—-Insert Options List Here—-]

Country ISO Code Civilization Sphere  Design Logic Dominant Religion Cultural Map Zone
Australia AUS Western Anglosphere  Western * Christian/Secular Secular-Rational & Self-Expr.
Indonesia IDN Southeast Asian SE Asian ** Islam (Sunni) Traditional & Survival

Iran IRN Middle East Theocratic ** Islam (Shia) Traditional & Survival
Mexico  MEX Latin American Hispanic * Catholic Traditional & Self-Expr.
Nigeria ~ NGA Sub-Saharan African  Global South ** Islam/Christian Traditional & Survival
Pakistan PAK South Asian South Asian ** Islam (Sunni) Traditional & Survival
Turkiye  TUR Middle East Secular Tradition * Islam (Sunni) Traditional & Survival
Vietnam VNM East Asian Confucian Confucian * Buddhism/Folk Secular-Rational & Survival

Table 8: Country Sampling of Cross-Country Generalization. * denotes Nuance Testing. ** denotes Gap Filling.

and “Societal Duty” dimensions. Instead of  as the training set.
asking about the personal importance of fam-
ily (Q1), these questions probe specific child- F  Generalizability across Model Families
rearing values (Independence, Hard work) and
societal duties. This evaluates the model’s To address concerns regarding model di-
ability to infer specific value applications from  versity, we extended our evaluation to the
broad value principles. Llama-3.2-3B-Instruct architecture. This
ensures that the observed benefits of DVMap
Table 9 details the characterization of these gen-  are not idiosyncratic to the Qwen family but are

eralization questions, following the same taxonomy  transferable to models with different pre-training
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ID* Survey question* Concept Type Metric/Scale

Q8 “Do you consider independence to be es-  Child-rearing Value/Principle  Binary (Yes/No)
pecially important for children to learn
at home?”

Q9 “Do you consider hard work to be espe-  Child-rearing Value/Principle  Binary (Yes/No)
cially important for children to learn at
home?”

Q37  “Do you agree that it is a duty towards  Societal Duty Value/Principle  Agreement/1-5
society to have children?”

Q61 “How much do you trust people youmeet ~ Social Trust Opinion/Belief  Trust/1-4
for the first time...?”

Q70  “How much confidence do you have in  Institutional Confidence = Opinion/Belief =~ Confidence/1-4
the courts...?”

Q113 “How many state authorities do you be-  Corruption Perception Perception Quantity/1-4
lieve are involved in corruption...?”

Q132 “How frequently do robberies occur in ~ Neighborhood Security =~ Perception Frequency/1-4

your neighborhood?”

Table 9: Question Sampling of Cross-Value Generalization. *As in the original dataset (JD Systems Institute &

WYVSA 2022 (Haerpfer et al., 2022)).

Table 10: Performance of DVMap on L1lama-3.2-3B-Instruct across three generalization benchmarks.

Benchmark Model ACC% (1) LC% (1) WD)
Cross-Demographic Base Model 36.2 76.8 0.1942
+ DVMap 49.0 83.6 0.1505
Cross-Country Base Model 36.9 76.0 0.1970
+ DVMap 48.4 83.1 0.1828
Cross-Value Base Model 34.3 74.3 0.2149
+ DVMap 36.3 75.4 0.2095

objectives and tokenization schemes.

As summarized in Table 10, DVMap delivers
consistent and significant performance improve-
ments across all benchmarks. On the Cross-
Demographic task, our method increases Accuracy
by 12.8% and reduces the Wasserstein Distance
(WD) by 0.0437. Even on the more challenging
Cross-Value task, DVMap maintains steady im-
provements in both alignment accuracy and label
consistency. These results empirically validate that
DVMap effectively captures universal patterns of
pluralistic value mapping, facilitating robust align-
ment regardless of the underlying backbone archi-
tecture.

G Implementation Details

Hyperparameter Settings. We fine-tune the
models using Group Relative Policy Optimization
(GRPO) with a learning rate of 5 x 1076, To ensure
generation diversity during rollout, the sampling
temperature is set to 7' = 0.7. We set the number
of rollouts per iteration to 8 and the global batch
size to 64. Models are trained for only 1 epoch to
prevent overfitting. We utilize bfloat16 precision

Table 11: Comparison of general utility between the
base model and DVMap on Qwen3-8B.

Benchmark Base Model DVMap A

MMLU 0.7292 0.7300  +0.0008
ARC-Easy 0.8346 0.8333 -0.0013
GSMB8K 0.8802 0.8795  -0.0007
HellaSwag 0.5715 0.5711 -0.0004
IFEval 0.4221 0.4269  +0.0048

to balance memory efficiency and numerical stabil-
ity, accelerating training with Flash-Attention.

Computational Environment. All experiments
are conducted on an Ubuntu 20.04 operating sys-
tem. The hardware infrastructure consists of a
server equipped with 8 NVIDIA A100 (80GB)
GPUs and 512GB of system RAM. The training
framework is implemented based on PyTorch and
VeRL? (Volcano Engine RL library), utilizing the
FSDP2 (Fully Sharded Data Parallel) strategy for
multi-GPU parallel acceleration.

Complete corpus and code will be available
soon.

Zhttps://github.com/volcengine/verl
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QID  Type) dmin davg Nearest QID  Performance

Q61 Social Trust 0.0037 0.1055 Q60 -6.0% (Negative Transfer)
Q70 Institutional Confidence  0.0043  0.0721 Q69

Q37 Societal Duty 0.0295 0.0671 Q27 +1.1%

Q113 Corruption Perception 0.0339  0.0961 Q112 +3.2%

Q9 Child-rearing 0.0420 0.0743 Q3 0.0%

Q8 Child-rearing 0.0480 0.0673 Q3 +0.5%

Q132  Neighborhood Security ~ 0.0635  0.0804 Q4 +1.0%

Table 12: Generalization Mechanism and Semantic Correlation Analysis.

H Impact on General Model Utility

A common concern in model alignment is the po-
tential trade-off between specialized steering and
general utility, often referred to as the “alignment
tax”. To evaluate whether DVMap preserves the
core capabilities of the base LLM, we conduct a
comprehensive evaluation on five standard bench-
marks: MMLU, ARC-Easy, GSMS8K, HellaSwag,
and IFEval.

As summarized in Table 11, the performance
fluctuations between the base model and DVMap
are negligible across all evaluated dimensions.
For instance, the variations in MMLU (4-0.0008),
ARC-Easy (—0.0013), and GSM8K (—0.0007) re-
main within the range of statistical marginality.
Notably, we observe a slight improvement in IFE-
val (+0.0048), suggesting that structured reason-
ing training may marginally benefit instruction-
following consistency. These results empirically
demonstrate that DVMap achieves precise plural-
istic alignment without sacrificing fundamental
general-purpose intelligence.

I Detailed Cross-Country Generalization

To provide a more granular view of cross-country
generalization, we present per-country accuracy im-
provements in Figure 9. The countries represented
by ISO codes in the visualization correspond to
those listed in Table 8.

As illustrated in Figure 9, the performance en-
hancement brought by DVMap is broadly dis-
tributed. For instance, countries with significantly
different value priors from the training set, such
as those in Sub-Saharan Africa and South Asia,
still exhibit substantial improvements. This granu-
lar analysis demonstrates that the high-consensus
demographic-value mapping captured by DVMap
transcends specific national boundaries, confirming
its effectiveness in modeling pluralistic values on a
global scale.

PAK PAK

TUR NGA TUR| INGA

AUS IRN AUS IRN

VNM
0.6B

PAK

---- Base —— DVMap
l l

Figure 9: Details of Cross-Country Generalization.

J Generalization Mechanism and
Semantic Correlation Analysis

To quantify the relationship between semantic prox-
imity and model generalization, we computed two
semantic distance metrics for each question gt
in the Cross-Value generalization set relative to the
training set Dypqin:

1. Nearest Neighbor Distance (d,,,;,,): Defined
as dm'm = mianDtmm diSt(Qtesty Q)-

2. Average Semantic Distance (d4): Defined
as davg = |Dt3ain| quDtrain diSt(qteSt’ q)

Semantic embeddings were extracted using the
Qwen3-8B model, employing Cosine Distance as
the metric. Table 12 reports the detailed metrics
and performance outcomes.

As discussed in Section 5.5, the stronger corre-
lation between d,,4 and changes in generalization
performance, compared to d,;,, confirms that gen-
eralization is driven by global semantic alignment.
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Model Income Reasoning Answer

Profile Identity: Middle Adulthood, Female, Russian Federation (Country), Widowed, Has Children, Lower secondary
education (ISCED 2), Retired/pensioned, Private business or industry, Russian (language), Eastern Orthodox

Question: Taking all things together, would you say you are very happy, rather happy, not very happy, or not at all happy?

Low The character is a middle-aged widow from the Russian Federation with a lower ~ Rather
(Original) secondary education, retired, and has a low income. She practices Eastern Ortho- happy
dox religion and is likely to value stability, family, and spiritual well-being. Her
life stage as a widow with at least one child suggests a focus on family and per-
sonal fulfillment. Her low income and retired status may influence her emotional
state. Her Eastern Orthodox beliefs may also shape her perception of happiness,
emphasizing spiritual contentment over material success.
Very happy: This option may not align with her low income and retired status,
which could lead to feelings of financial insecurity or loneliness. It may also not
reflect the spiritual nature of her happiness.
Rather happy: This option could align with her spiritual beliefs and family life,
suggesting a moderate level of contentment despite financial challenges.
Not very happy: This could misalign with her spiritual values and family life,
suggesting a more negative outlook than her background implies.
Not at all happy: This option is unlikely, as it contradicts her likely values and the

Base stability provided by her family and religious practices.

High The character is a middle-aged widow with a high income, retired, and has at least ~ Very
(Counterfactual) one child. She has completed lower secondary education and practices Eastern  happy
Orthodox religion. Her background suggests a stable and possibly fulfilling life, (Flipped)
especially with a high income and a family. Her religious beliefs may influence her
perception of happiness, emphasizing spiritual fulfillment. As a retired individual,
she may find happiness in family, faith, and personal achievements.
The option ‘““Very happy” aligns with her stable life and high income, which
can contribute to a sense of security and contentment. ‘“Rather happy” also
fits, as it reflects a moderate but positive outlook, which is common for someone
in her life stage. “Not very happy” or “Not at all happy” would conflict with her
background, as they suggest dissatisfaction or unhappiness, which is less likely
given her financial stability and family situation.
The most appropriate answer reflects her positive life circumstances and
spiritual beliefs, making ‘“Very happy” the most fitting choice.

Low The character is a middle-aged widow from the Russian Federation with a low  Rather
(Original) income, who has completed lower secondary education and is retired. She runs a  happy

private business and practices Eastern Orthodox Christianity. Her life stage and

financial situation may influence her happiness. Her religious beliefs may also

play a role in her perception of happiness.

The option “Rather happy” aligns with her background as a widow managing

a private business with a low income. It reflects a moderate level of happiness

that is achievable given her circumstances. The option “Very happy” may be

less likely due to her low income and life stage. The options “Not very happy” and

DVMap Not at all happy” may not fully capture her resilience and religious faith.

High The character is a middle adulthood female from the Russian Federation, widowed = Rather
(Counterfactual) with at least one child, who has completed lower secondary education and is  happy
currently retired with a high income. She engages in private business or industry
and practices Eastern Orthodox Christianity. These attributes suggest a person
who values family, faith, and financial stability.
Each option reflects different levels of happiness. “Very happy” aligns with
her high income and possibly stable life, but may seem overly optimistic
considering the emotional impact of being widowed. ‘“Rather happy” is a
balanced choice that reflects her life stage and values. “Not very happy” and
“Not at all happy” conflict with her high income and stable life situation.
The most appropriate answer considers her high income, stable life, and religious
beliefs, which generally contribute to a sense of contentment and happiness.

Table 13: Full Reasoning of Robustness Analysis. This table displays the unabridged reasoning outputs generated
by the Base model and the DVMap model. We highlight the critical logic segments.

Among these, Q61 serves as a key case of nega- rienced a performance drop (-6.0%). While Q60
tive transfer. Despite being nearly identical to the  asks about trusting “people you know,” Q61 asks
training question Q60 (dy,i, = 0.0037), Q61 expe-  about trusting “people you meet for the first time”.
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This subtle contextual shift caused the model to
misapply the learned trust pattern (likely overfit-
ting to high trust values for known groups), leading
to misalignment on the new question. In contrast,
Q70 (confidence in courts) successfully leveraged
its similarity to Q69 (confidence in police) for a
significant gain (+13.0%), as the underlying value
logic remained consistent across these authority-
related questions.

These findings highlight that while semantic
proximity generally facilitates transfer, inconsis-
tent underlying value logic can lead to negative
transfer. This underscores the importance of de-
mographic value logical coherence over superficial
semantic similarity, suggesting that future train-
ing pipelines could benefit from incorporating con-
trastive samples—questions that are semantically
similar but have distinct value orientations—to fur-
ther enhance the model’s ability to discern subtle
nuances in value judgments.

K Case Study of Robustness Analysis

To illustrate the cognitive difference between the
Base model and DVMap, we present a represen-
tative case: a middle-aged, widowed, Eastern Or-
thodox woman from the Russian Federation with a
lower secondary education, as shown in Table 13.

¢ The Base Model (Economic Determinism):
When the income is counterfactually flipped
to “High,” the Base model immediately flips
its answer from “Rather happy” to “Very
happy”. Its reasoning reveals a linear, shal-
low logic: it equates financial wealth directly
with maximum happiness, ignoring the pro-
found emotional impact of widowhood and
the cultural nuance of Russian modesty.

e The DVMap (Intersectionality & Inertia):
Facing the same high-income input, DVMap
maintains its prediction of “Rather happy”.
Its reasoning chain demonstrates sophisticated
Contextual Awareness: it acknowledges the fi-
nancial stability but argues that “‘Very happy’
seems overly optimistic considering the emo-
tional impact of being widowed”. DVMap
correctly weighs the marginal utility of money
against the structural constraints of life stage
and culture.

This indicates that rather than superficially react-
ing to the income attribute, DVMap leverages multi-
dimensional demographic constraints, recognizing

that core values embedded in holistic identities pos-
sess resilience against economic fluctuations.
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