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1. Cultural Considerations in NLP
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• Ibiza (in Catalan, Eivissa) is one of the Balearic islands, 
an archipelago of Spain in the Mediterranean Sea.

• Saying that someone “must be from Ibiza” is used
humorously to emphasize the person’s enthusiasm for
partying due to the vibrant nightlife famous in the island.

Cultural Difference

What on earth is Ibiza?



What is culture?

Cultural anthropology: Asking questions about humanity (Welsch and Vivanco, 2015)

5

shared beliefs, values, practices, behaviors, and artifacts

a system of symbols

characterizes a social group

learned, not innate

integrated with daily experience

taken-for-granted notions, rules, moralities, and behaviors

dynamic process through which social meanings are constructed
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https://global.oup.com/us/companion.websites/9780199925728/stud/


Cultural dimensions in NLP

10/24/2023 6

Challenges and Strategies in Cross-Cultural NLP (Hershcovich et al., ACL 2022)

https://arxiv.org/abs/2203.10020


Linguistic form
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Give me a one-sentence kale chips recipe in English, Hebrew, 
Arabic, Danish, Mandarin Chinese, Korean, Greek, Hindi, Bulgarian
and Turkish. Do not say which languages they are.



Style
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Olá, Bonjour, Salve! XFORMAL: A Benchmark for Multilingual 
Formality Style Transfer (Briakou et al., NAACL 2021)

Few-shot Controllable Style Transfer for Low-Resource 
Multilingual Settings (Krishna et al., ACL 2022)

BRAZILIAN-PORTUGUESE

FRENCH

ITALIAN

HINDI

https://aclanthology.org/2021.naacl-main.256
https://aclanthology.org/2022.acl-long.514


Commonsense
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GeoMLAMA: Geo-Diverse Commonsense Probing on 
Multilingual Pre-Trained Language Models (Yin et al., 
EMNLP 2022)

Geo-Diverse Concepts

• Color of wedding 
dress

• Shower time
• Staple food
• Driver seat side
• Unit of measurement
• …

Good Night at 4 pm?! Time Expressions in Different Cultures (Shwartz, Findings 2022)

Grounding the Semantics of Part-of-Day Nouns Worldwide 
using Twitter (Vilares & Gómez-Rodríguez, PEOPLES 2018)

https://aclanthology.org/2022.emnlp-main.132
https://aclanthology.org/2022.findings-acl.224
https://aclanthology.org/W18-1116


Aboutness
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Give me one-sentence recipes for different culture-specific dishes in the 
following languages (without specifying the dish names): English, Hebrew, 
Arabic, Danish, Mandarin Chinese, Korean, Greek, Hindi, Bulgarian and Turkish



Objectives and values
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Reasons

• Variety
• Sustainability
• Enjoyment
• Health

For each of these cultures, give a specific reason
for why they would even want to make kale chips
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2. Cultural Knowledge Probing
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Dimension Definition

Power Distance
Measures how less powerful members 
expect and accept unequal power 
distribution.

Individualism Assesses the degree of individualism vs. 
collectivism in a society.

Masculinity
Measures societal preference for 
assertiveness and material success vs. 
modesty and quality of life.

Uncertainty
Avoidance

Indicates how comfortable a society is 
with uncertainty and ambiguity.

Long Term 
Orientation

Evaluates focus on future rewards vs. 
past and present orientation.

Indulgence vs. 
Restraint

Measures extent of free gratification of 
desires vs. control.

Hofstede‘s Cultural Survey - The Six Dimensions
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Moral Values of Human Societies



Large Language Models (LLMs)
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Training Data Skewness

GPT-3/4 supports 90+ languages

Training heavily skewed towards 
English

Best capabilities are in English

GPT-4 technical report (OpenAI, 2023)

https://arxiv.org/abs/2303.08774v3


Cultural response of LLMs
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Hofstede Cultural 
Survey Questions
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Language Models are Culturally Biased

Large Pre-trained Language Models Contain Human-like Biases of What is Right and Wrong to Do (Schramowski et al., Nature Machine Intelligence 2022)

Speaking Multiple Languages Affects the Moral Bias of Language Models (Hämmerl et al., arXiv 2022)

Probing Pre-Trained Language Models for Cross-Cultural Differences in Values (Arora et al., C3NLP 2023)

Assessing Cross-Cultural Alignment between ChatGPT and Human Societies: An Empirical Study (Cao et al., C3NLP 2023)

https://www.nature.com/articles/s42256-022-00458-8
https://arxiv.org/abs/2211.07733
https://arxiv.org/abs/2203.13722
https://arxiv.org/abs/2303.17466


Prompt Templates
Country Prompt 1 Prompt 2 Prompt 3
US For an average American, 

[Question #] is [Options].
In the American cultural 
setting, [Question #] is 
[Options].

China For an average Chinese, 
[Question #] is [Options].

对普通中国人来说，[问题 #] 
是 [选项]。

In the Chinese cultural 
setting, [Question #] is 
[Options].

Germany For an average German, 
[Question #] is [Options].

[Frage] ist [Option] für den 
durchschnittlichen 
Deutschen.

In the German cultural 
setting, [Question #] is 
[Options].

Japan For an average Japanese, 
[Question #] is [Options].

平均的な日本人の合、
【 #】は【肢】です。

In the Japanese cultural 
setting, [Question #] is 
[Options].

Spain For an average Spanish, 
[Question #] is [Options].

Para el español promedio, 
[Pregunta #] es [Opciones].

In the Spanish cultural setting, 
[Question #] is [Options].
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Assessing Cross-Cultural Alignment between ChatGPT and Human Societies: An Empirical Study (Cao et al., C3NLP 2023)

https://aclanthology.org/2023.c3nlp-1.7


LLMs’ Predictions on Cultural Dimensions
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Assessing Cross-Cultural Alignment between ChatGPT and Human Societies: An Empirical Study (Cao et al., C3NLP 2023)

https://aclanthology.org/2023.c3nlp-1.7


Correlation to Human Survey Responses: Multiple Languages
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ChatGPT Aligns
better in Country’s
Language.

Assessing Cross-Cultural Alignment between ChatGPT and Human Societies: An Empirical Study (Cao et al., C3NLP 2023)

https://aclanthology.org/2023.c3nlp-1.7


Exploring Visual Culture Awareness in GPT-4V

• While Pretrained large Vision-Language 
models achieve remarkable performance,
visual culture awareness is still not
investigated.

• RQ1: Can GPT-4V extract fine-grained 
visual cultural features and provide high-
quality descriptions?

• RQ2: Is GPT-4V proficient in perceiving
cross-cultural knowledge?
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Visual Cultural Probing Framework

10/24/2023 23



Visual probing results

• GPT-4V achieves superior performance in Caption classification.
• Reference-based evaluation lacks distinction.
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F1 score of Caption classification Reference based evaluation



Visual probing results

• MaRVL and GPT-4V receive high 
correctness, but GPT-4V exhibits a 
significant improvement in culture
relevant among all languages.

• GPT-4V is still weak in Indonesian and 
Turkish.
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3. Cross-Cultural Adaptation in specific domain
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Recipe, language and identity

RECIPE IS A
COMMUNICATIVE 

MEDIUM

RECIPE IS A
CARRIER OF 
MEANING

RECIPE IS TIGHTLY 
LINKED TO 
IDENTITY
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Recipe differences across cultures

Ingredient availability and preference

Measurement units, writing style

Available equipment and tools

Known techniques, typical ordering

Desired flavours

Desired texture

Can we automate 
this process?



Preliminary data collection
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• 2M English recipes from various 
websites (e.g., food.com)

• 1.5M Chinese recipes from 
xiachufang.com

Automatic pairing based on assumptions:

If two recipes have the same title, they describe the same dish.

If two recipes have a semantically equivalent title (possibly in another 
language), they describe the same dish.

Cultural Adaptation of Recipes (Cao et al., TACL 2023)



Human Set Construction
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• Collaboration with Department of Food Science, University of Copenhagen.

Recipe Adaptation and Evaluation Website: https://recipecoastalproject.studio/

https://food.ku.dk/english/
https://recipecoastalproject.studio/


Selected LLMs

• Opus-mt (MT-zs / MT-ft)
• mT5 (ft)
• mBART50 (ft)
• BLOOM (zs)
• ChatGLM2 (zs)
• GPT-4 (zs)
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Prompt Setting

• BLOOM

• ChatGLM2 & GPT-4

En→Zh

Zh→En

En→Zh

Zh→En



Evaluation Metrics
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• Automatic Evaluation
• SacreBLEU
• ChrF
• Rouge-L
• BertScore

• Human Evaluation *

• Grammar
• Consistency
• Preservation
• Culture

* Conducted on Crowd sourcing Platform: https://www.prolific.co/

https://www.prolific.co/


Human Evaluation
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Evaluated on a scale of 1-7.



Models and preliminary results
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• Language models and machine

translation systems trained on 

automatically paired reference recipes

• Evaluating against automatically paired

reference recipes and human evaluation



Adaptation Results on Automatic and Human Metrics
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Correlations between Automatic and Human Metrics
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Kendall correlation of human evaluation results with automatic metrics.

• All cases exhibit a positive correlation, and CUL presents the weakest scores with most automatic metrics.
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4. Bridging Cultural Nuances in Dialogue Agents



Can cultural survey guide dialogue generation?
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World Value Survey
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Utilizing cultural survey as an additional vector



CuDialog Benchmark Construction
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• Mapping dialogue with cultural vectors from OpenSubtitles 2018.

OpenSubtitles2018: Statistical Rescoring of Sentence Alignments in Large, Noisy Parallel Corpora, LREC 2018.

https://aclanthology.org/L18-1275.pdf


CuDialog Benchmark Construction

10/24/2023 42



Cultural related dialogue task
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Cultural RegressionCultural Classification



Dialogue Generation
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Better alignment with references and produces more diverse results.



Conclusion
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• LLMs and VLMs knowledge and capabilities differ across 
languages and countries

• We can use LLMs to bridge between cultures
• We must think outside the NLP box to do these things

Summary

• More countries, more surveys, more LLMs
• Consistency across more prompt variations and languages
• Injecting cultural knowledge for culturally adaptive LLMs
• Explainable evaluation on cultural adaptation

Ongoing work
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Thanks!

yongcaoplus.github.io

yongcao@di.ku.dk

@YongCaoPlus Yong Cao


