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Research background
Large language models (LLMs) exhibit conspicuous defects in 

cross-cultural symbolic reasoning, while existing evaluation 
benchmarks remain inadequate.

Benchmark Focus

CValues Evaluates model judgment on cross‐cultural ethical and value 
dilemmas

GlobalOpinionQA Detects model Western bias by testing alignment with global public 
attitudes

Blend Targets daily customs across multilingual regions including low‐
resource languages

CultureBench Covers worldwide explicit folk cultural facts from dozens of regions

XCR‐Bench Focuses on cross‐cultural symbolic reasoning of cultural symbols, 
norms, and implicit values
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Core contributions
We introduce CCU-Bench, a systematic benchmark for evaluating 

intra-cultural symbolic understanding, cross-cultural symbolic 
alignment, and cross-cultural conflict identification in LLMs.

 We construct a benchmark of 3029 high-quality question–answer 
(QA) pairs from multiple cultural sources under a three-dimensional 
(image–connotation–emotion) framework.

 We conduct a systematic evaluation of 19 mainstream LLMs, 
showing that current models remain far from reliable in cross-
cultural understanding, especially in symbolic alignment and conflict 
identification.
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1) Dataset construction pipeline
Data collection and filtering: source anthropology/folklore books, 

expand symbol pairs bidirectionally, and filter low-quality duplicates.
QA pair generation: templates and LLMs generate five standardized 

QA types with three tasks.
Quality control: auto sample filtering and cross-cultural expert manual 

review.
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2) Three-tiered tasks
We design three hierarchical evaluation tasks to measure cross-

cultural symbolic reasoning capabilities, namely, intra-cultural symbolic 
understanding, cross-cultural symbolic alignment, and cross-cultural 
conflict identification.
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3) Evaluation framework
To ensure fair and consistent assessment, we adopt a multi-faceted 

quantification approach.
Objective questions (single choice/multiple choices, true/false): 

measured using standard metrics such as accuracy and F1-score for 
precise performance comparison.

Subjective questions (fill-in-the-blank, open-ended): implemented an 
LLM-as-Judge automated scoring mechanism. A high-performance 
LLM (GPT-5.1) is used to evaluate the quality of model responses 
against detailed rubrics, achieving a high correlation with human 
expert ratings.

Subjective 
questions

LLM-as-Judge 
framework

Original LLM 
response samples 
from three cross-
cultural evaluation 

tasks

Objective 
questions

Accuracy
& F1-score
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4) Error mode analysis
 We randomly sample 380 low-score cases from the responses of all 

19 evaluated models across the three core tasks and five question 
types. We manually categorize model errors into four types: answer 
norm deviation, cultural knowledge deficit, intent mapping bias, and 
conflict recognition failure. 

Quantitative 
proportion statistics

Quantitative 
proportion statistics

Hierarchical 
classification 

criteria 

Hierarchical 
classification 

criteria 

Sample selectionSample selection

Manual labelingManual labeling

Answer norm deviation (4 sub-error types): option 
content output, linguistic difference in output, short-
answer format, and only thought chain without answer.
Cultural knowledge deficit (4 sub-error types): core 
intent omission, unknown core intent of symbol, core 
intent bias, and reversed intent.
Intent mapping bias (2 sub-error types): wrong 
mapping object and core mapping bias.
Conflict recognition failure (3 sub-error types): 
cultural value orientation misjudgment, symbol 
hierarchy confusion, and cultural stereotype.

Answer norm deviation (4 sub-error types): option 
content output, linguistic difference in output, short-
answer format, and only thought chain without answer.
Cultural knowledge deficit (4 sub-error types): core 
intent omission, unknown core intent of symbol, core 
intent bias, and reversed intent.
Intent mapping bias (2 sub-error types): wrong 
mapping object and core mapping bias.
Conflict recognition failure (3 sub-error types): 
cultural value orientation misjudgment, symbol 
hierarchy confusion, and cultural stereotype.
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5) Core experimental conclusions
We evaluate 19 mainstream LLMs on CCU-Bench to measure their 

cross-cultural symbolic reasoning performance and draw the 
following performance-related conclusions:

• All evaluated LLMs have weak cross-cultural reasoning ability, with an 
average score of only 57.8%.

• Closed-source models outperform open-source models, with larger 
advantages in cross-cultural conflict identification.

• Cross-cultural symbol alignment is the common bottleneck for all tested 
models.

Category
Performance

Intra‐cultural symbolic
understanding

Cross‐cultural 
symbolic alignment

Cross‐cultural conflict 
identification Overall

Closed‐
source 64.3% 57.1% 69.9% 63.6%

Open‐
source 58.2% 52.1% 53.1% 54.5%

total 60.4% 53.9% 59.3% 57.8%
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5) Core experimental conclusions
Based on our error classification system and LLM-as-Judge scoring 

pipeline, we further analyze model error characteristics and verify the 
reliability of our evaluation scheme.

• Cultural knowledge deficit and intent mapping bias are the dominant 
error types, while conflict identification failure reflects insufficient higher-
order reasoning ability of models.
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Future outlook
Expand multi-cultural coverage. Collect cultural symbols from more 

regions and low-resource cultures to further reduce Western-centric 
bias in the benchmark.

Extend to multimodal cross-cultural evaluation. Add image–text 
symbolic samples to build a multimodal cross-cultural benchmark 
beyond pure text.

Optimize targeted mitigation strategies. Based on the fine-grained 
error distribution, design targeted fine-tuning methods to fix cultural 
knowledge defects of LLMs.
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