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Let’s Start with a Quick Poll!

1. Which country or region did you grow up in?

2. What is your first language (native language)?

3. What other languages do you speak?

SCAN TO PARTICIPATE

Or visit:
https://forms.gle/hqsxrYtFUwwajP74A



In ____________ (a country where you live or have lived), 
if a movie ticket lists the showtime as T, 
the actual movie usually begins at T + _____ minutes.  

Taking a Cultural Survey  🎥 🎬 🎞

Instagram @1marcuswilson 󰑔 Zhihu @昂昂 󰎩

SCAN TO PARTICIPATE

 

Or visit:
https://forms.gle/hqsxrYtFUwwajP74A



Math Reasoning Works Best in English

By training models using RL verifiable rewards, 
LLMs learn to do surprisingly effective reasoning.

But, this often works best in English. 

DeepSeekMath - GRPO [Shao et al., 2024]



MGSM: Multilingual Grade-school Math 

Artie has a flower stand at the Farmers Market. He 
sells three kinds of flowers: marigolds, petunias and 
begonias. He usually sells marigolds for $2.74 per 
pot, petunias for $1.87 per pot and begonias for 
$2.12 per pot. Artie has no change today, so he has 
decided to round all his prices to the nearest dollar. 
If Artie sells 12 pots of marigolds, 9 pots of petunias 
and 17 pots of begonias, how much will he make？

MGSM-Rev2 [Peter et al., 2025] 

a revised MGSM [Shi et al., 2022] benchmark w/ 
250 grade-school math problems translated from 
English GSM8K [Cobbe et al., 2021] into 10 languages

125 tokens / 80 words / 339 chars
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decided to round all his prices to the nearest dollar. 
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MGSM-Rev2 [Peter et al., 2025] 

a revised MGSM [Shi et al., 2022] benchmark w/ 
250 grade-school math problems translated from 
English GSM8K [Cobbe et al., 2021] into 10 languages

125 tokens / 80 words / 339 chars

ఆర�్టాకి ర�ైతు మార�్కెట్ వద్ద  ప�వ�్వుల సా్టా ండ్ ఉంది. అతడు మూడు 
రకాల�ౖన ప�వ�్వులు అము్ముతాడు: బంతిపూలు, పెటూనియాస్ 
మరియు బెగోనియాలు. అతడు …

亚提在农贸市场有一个花卉摊位。他卖三种花：万寿
菊、矮牵牛花和秋海棠。...

288 tokens / 69 words / 464 chars

128 tokens / 58 words / 137 chars



LLMs Often Perform Worse in Non-English Languages

Accuracy (↑) on MGSM-Rev2 dataset [Peter et al., 2025] 

a revised version of Multilingual Grade School Math (MGSM) [Shi et al., 2022] benchmark w/ 250 math problems 
translated from English GSM8K [Cobbe et al., 2021] into 10 languages



Which LLMs work better for non-English languages?

https://arena.ai/



Which LLMs Are Better at Understanding Non-English Cultures?

https://arena.ai/c/019ea8b6-0bfe-7e13-9a0c-d76671d4dcab

In China 󰎩, when does the movie actually start if the ticket lists 5 PM?

 … exactly at 5pm. Unlike movie theaters 
in the US and UK, where usually means 
15 to 25 minutes of trailers …

… usually starts 10-20 minutes later …

… starts around 5:15 to 5:30 PM …



Today - How to Improve LLMs on Multilingual Applications? 

Learning from Multilingual 
Human Preference 

Multilingual 
Reinforcement Learning 

To Translate, 
or not to Translate 

— that’s the Question



Learning from Multilingual 
Human Preference

(EMNLP 2025)

Geyang Guo Tarek Naous



       CARE: Cultural Alignment from Human Preferences

送40块钱的红包🧧好不好？ 
[Is it okay to put ¥40 in a red envelope 🧧?] 

[Guo et al., 2025]

 ما معنى "وجھ ما بیضحك للرغیف السخن"؟
 [What does “his face doesn’t smile to hot bread” mean?]

在中国，电影票上的放映时间是指电影正式开始的时间，还是说会先放预告片？ 
[In China, does the showtime on the ticket mean the movie starts then, or are there trailers first?] 

アメリカの病院にかかっておどろくことは？
[What surprises you when visiting a hospital in the U.S.?] 

Cultural Entities

Literacy

Social Norms

Opinions

Common Sense

3490 culture-specific Qs 
in Chinese/Japanese/Arabic 

墨西哥󰐏的国花是什么？ 
[What is 󰐏Mexico’s national flower?] 



       CARE: Cultural Alignment from Human Preferences
[Guo et al., 2025]

🧧Red envelope is a typical 
gift in China that contains cash

Q: Is it okay to put ¥40 
in a red envelope？

A: The pronunciations of words “4” and "death" are 
similar in Chinese, so ¥40 is inappropriate as gift. 



       CARE: Cultural Alignment from Human Preferences
[Guo et al., 2025]

Policy Models
(multiple LLMs)

Q: Is it okay to put ¥40 
in a red envelope？

A: The pronunciations of words “4” and "death" are 
similar in Chinese, so ¥40 is inappropriate as gift. 

It’s not necessarily bad. Money is just hard currency 
and has nothing to do with the red …

Giving ¥40 isn’t inherently bad, but it depends on the 
context, the recipient, and cultural …

¥40 may be seen as unlucky due to the “4” and may 
be too small; adjust based on occasion …

It depends on your relationship. In important 
settings, it may appear insufficient.

¥40 is considered unlucky because the number “4” 
sounds like “death.” It is better to …

🧧Red envelope is a typical 
gift in China that contains cash

❄
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meaning … these collected outputs will not change during training 
(i.e., offline reinforcement learning)

❄
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       CARE: Cultural Alignment from Human Preferences
[Guo et al., 2025]

Policy Models
(multiple LLMs)

Q: Is it okay to put ¥40 
in a red envelope？

Giving ¥40 isn’t inherently bad, but it depends on the 
context, the recipient, and cultural …

¥40 may be seen as unlucky due to the “4” and may 
be too small; adjust based on occasion …

2

7
rated by humans
on 1-10 scale (↑)

Direct Preference Optimization [Rafailov et al., 2022] 

❄



       CARE: Cultural Alignment from Human Preferences
[Guo et al., 2025]

Direct Preference Optimization [Rafailov et al., 2022] 

CARE further improves cultural 
awareness in post-trained 
multilingual LLMs (e.g., Gemma).



       CARE: Cultural Alignment from Human Preferences
[Guo et al., 2025]

Direct Preference Optimization [Rafailov et al., 2022] 

Simple Preference Optimization [Meng et al., 2024] 

Kahneman-Tversky Optimization [Ethayarajh et al., 2024] 



Consistent improvement across models 
w/ ~1000 Qs × 10 answers 

rated by humans per langage

       CARE: Cultural Alignment from Human Preferences
[Guo et al., 2025]



       CARE: What if we ask LLMs in Different Languages?
[Guo et al., 2025]



       CARE: What if we ask LLMs in Different Languages?
[Guo et al., 2025]



       CARE: What if we ask LLMs in Different Languages?
[Guo et al., 2025]

+0.90 +0.99

+1.10 +1.53

+0.90 +0.40

+4.14 +2.58

+0.23 -0.50

+2.33 +0.64

Asking in native language has the biggest advantage for Literacy 
related questions, but the least advantage for cultural Common Sense.



What would LLMs answer?
In the U.S. 󰑔, a movie ticket says 5 PM. What time does the movie really start?

💡Foreigners often notice 
and discuss cultural 
phenomena that locals 
take for granted. 



So far …

Learning from Multilingual 
Human Preference 

(CARE - EMNLP 2025)

Knowledge is not evenly 
distributed across languages.



Next

Learning from Multilingual 
Human Preference 

(CARE - EMNLP 2025)

Knowledge is not evenly 
distributed across languages.

offline reinforcement learning

Multilingual 
Reinforcement Learning 

(LRPO - ICML 2026)

online reinforcement learning



Multilingual 
Reinforcement Learning

(ICML 2026)

Geyang Guo



GRPO: Group Relative Policy Optimization 

Policy Model
Q: 竖大拇指👍在希

腊󰏏通常是什么意

思？

在希腊，竖大拇指通常的意思是 “很好”或
“出色”，类似于称赞。(Usually means “good” or 
“excellent”.)

在希腊，竖大拇指通常表示 “好”或“赞许”。
(Usually means “good” or “approval”.)

在希腊，竖大拇指通常意味着 “好”或“赞许”
，与许多国家一样。(Usually means “good” or 
“approval”, as in many other countries.)What does a 👍 thumbs-up 

usually mean in Greece 󰏏?

�� …… ……

a group of K outputs
usually all in the input language

[Shao et al., 2025]
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思？

在希腊，竖大拇指通常的意思是 “很好”或
“出色”，类似于称赞。(Usually means “good” or 
“excellent”.)

在希腊，竖大拇指通常表示 “好”或“赞许”。
(Usually means “good” or “approval”.)

在希腊，竖大拇指通常意味着 “好”或“赞许”
，与许多国家一样。(Usually means “good” or 
“approval”, as in many other countries.)What does a 👍 thumbs-up 

usually mean in Greece 󰏏?

�� ……

Reference 
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❄
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❄

1

1

1

…
…

a group of K outputs
usually all in the input language

rewards

[Shao et al., 2025]
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…
…

rewards advantages

[Shao et al., 2025]

update 
parameters
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a group of K outputs
usually all in the input language

Group
Computation

…
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rewards advantages

update 
parameters

Optimization is 
limited to a single 
language 🤔

[Shao et al., 2025]



LRPO: Language-Routed Policy Optimization

Q: 竖大拇指👍在希

腊󰏏通常是什么意

思？

What does a 👍 thumbs-up 
usually mean in Greece 󰏏?

Language Router

[Guo et al., 2026]

💡
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💡 Multilingual outputs provide 
richer training signals, under a 
fixed budget. 

💡
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update 
parameters

advantages

💡 Multilingual outputs (only at 
training time) provide richer 
signals, under a fixed budget 

…

💡
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update 
parameters

advantages

The language router is trained 
jointly with the policy model 
using reward signals.

update 
parameters



LRPO: Language-Routed Policy Optimization
[Guo et al., 2026]

Q: 竖大拇指👍在希

腊󰏏通常是什么意

思？

Language Router



LRPO: Language-Routed Policy Optimization
[Guo et al., 2026]

Topic … AR EN ZH …

…

General … 0.3 0.9 0.8 …

Regional … 0.4 0.5 0.6 …

…

Region … AR EN ZH …

…

China … 0.1 0.6 0.9 …

Greece … 0.6 0.4 0.1 …

…

topic-by-language matrix A region-by-language matrix B

The language router is parameterized 
by two matrices, A and B.

 - topic       - region      - language

Q: 竖大拇指👍在希

腊󰏏通常是什么意

思？

Language Router



LRPO: Language-Routed Policy Optimization
[Guo et al., 2026]

Topic … AR EN ZH …

…

General … 0.3 0.9 0.8 …

Regional … 0.4 0.5 0.6 …

…

Region … AR EN ZH …

…

China … 0.1 0.6 0.9 …

Greece … 0.6 0.4 0.1 …

…

topic-by-language matrix A region-by-language matrix B

Q: 竖大拇指👍在希

腊󰏏通常是什么意

思？

Language Router

Training language router as a multi-armed bandit.
Action: choosing each language 

Objective: maximize expected reward
- topic       - region      - language



LRPO: Language-Routed Policy Optimization
[Guo et al., 2026]

 💡 Calibrate cross-lingual semantic similarity to be more accurate rewards.  

في الیونان، عادةً ما یكون ذلك غیر لائق وغیر مقبول
(In Greece, this is usually considered inappropriate 
and unacceptable.)

在希腊带挑衅含义。
(It carries a provocative connotation in Greece.)

human “gold” responseLLM-generated output
Q: 竖大拇指👍在希

腊󰏏通常是什么意

思？

semantic similarity
What does a 👍 thumbs-up 
usually mean in Greece 󰏏?

● Qwen3-VL-Embedding [Li at al., 2026]
● mmBERT [Marone et al., 2025]
● NV-Embed [Lee et al., 2025]
● and many others …

Reward 
Model

❄



LRPO: Language-Routed Policy Optimization
[Guo et al., 2026]

在希腊带挑衅含义。
It carries a provocative 
connotation in Greece.

在希腊，这带有挑衅意味

Anchor:Chinese

Chinese

Embedding-based Semantic Similarity

 💡 Calibrate cross-lingual semantic similarity to be more accurate rewards.  



LRPO: Language-Routed Policy Optimization
[Guo et al., 2026]

在希腊带挑衅含义。
It carries a provocative 
connotation in Greece.

在希腊，这带有挑衅意味

Anchor:Chinese

ギリシャでは、それは挑発的な

ニュアンスを帯びています。
Japanese

그리스에서는  그것이 
도발적인 함의를 띱니다.

Korean

Es hat in Griechenland eine 
provokante Konnotation.

German

Cela revêt une connotation 
provocatrice en Grèce.

Chinese

French

Embedding-based Semantic Similarity

 💡 Calibrate cross-lingual semantic similarity to be more accurate rewards.  
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 💡 Calibrate cross-lingual semantic similarity to be more accurate rewards.  



Multilingual Reinforcement Learning

⚔  Main Challenge: multilingual rewards are hard to get right

Approaches Advantages Limitations

RLVR (Reinforcement Learning with 
Verifiable Rewards)  Language-agnostic; stable Only works for verifiable tasks 

(e.g., math, coding)

Pivot-Based Alignment
[MAPO - She et al., 2024; MPO - Zhao et al., 2025] Leverages strong English models; scalable English-centric; 

may lose cultural/language nuances

Cross-Lingual Semantic Rewards
[LRPO - Guo et al., 2026] Flexible; direct multilingual supervision Could be inconsistent across languages 

→ but, can be calibrated to be more consistent!
💡



LRPO: Language-Routed Policy Optimization
[Guo et al., 2026]

 💡 Calibrate cross-lingual semantic similarity to be more accurate rewards.  

Reward 
Model

❄

Update with GRPO objective  [Shao et al., 2025] 

Calibrated Reward 
w/ language consistency



Multilingual Embeddings 

https://huggingface.co/spaces/mteb/leaderboard

Useful for semantic 
similarity and retrieval, 
which we argue makes 
a promising RL reward 

for LLMs.



LRPO: Language-Routed Policy Optimization
[Guo et al., 2026]

LRPO = Dynamic Language Router + Calibrated Cross-lingual Rewards

Approach
       CARE CARE (pro) mGSM Include-lite Overall

Seen Seen Unseen Avg. Seen Unseen Avg. Seen Unseen Avg. Seen Unseen Avg.

Vanilla 32.20 8.58 0.82 5.99 33.09 10.50 24.87 35.91 28.84 31.09 27.44 13.39 23.54

Regional Knowledge (5 languages) Factual Knowledge (44 languages)Math Reasoning (10 languages)Qwen2.5



LRPO: Language-Routed Policy Optimization
[Guo et al., 2026]

LRPO = Dynamic Language Router + Calibrated Cross-lingual Rewards

Approach
       CARE CARE (pro) mGSM Include-lite Overall

Seen Seen Unseen Avg. Seen Unseen Avg. Seen Unseen Avg. Seen Unseen Avg.

Vanilla 32.20 8.58 0.82 5.99 33.09 10.50 24.87 35.91 28.84 31.09 27.44 13.39 23.54

MAPO 31.98 6.20 0.62 4.34 34.29 10.50 25.64 35.37 28.92 30.97 26.96 13.35 23.23

LIDR 30.07 6.44 0.62 4.50 32.17 8.60 23.60 35.06 28.66 30.69 25.93 12.63 22.21

MPO 31.91 6.58 1.03 4.73 32.97 32.97 25.05 35.62 29.10 31.17 26.77 13.78 23.22

multilingual preference optimization by 
assuming a fixed dominant language (e.g., 

English) provides better supervision

Regional Knowledge (5 languages) Factual Knowledge (44 languages)Math Reasoning (10 languages)Qwen2.5

We use the training split of two multilingual human preferences datasets, HelpSteer3 [Nvidia team, 2025] and CARE [Guo et al., 2025].



offline preference optimization using 
human-annotated preference data

LRPO: Language-Routed Policy Optimization
[Guo et al., 2026]

Approach
       CARE CARE (pro) mGSM Include-lite Overall

Seen Seen Unseen Avg. Seen Unseen Avg. Seen Unseen Avg. Seen Unseen Avg.

Vanilla 32.20 8.58 0.82 5.99 33.09 10.50 24.87 35.91 28.84 31.09 27.44 13.39 23.54

MAPO 31.98 6.20 0.62 4.34 34.29 10.50 25.64 35.37 28.92 30.97 26.96 13.35 23.23

LIDR 30.07 6.44 0.62 4.50 32.17 8.60 23.60 35.06 28.66 30.69 25.93 12.63 22.21

MPO 31.91 6.58 1.03 4.73 32.97 11.20 25.05 35.62 29.10 31.17 26.77 13.78 23.22

DPO 32.69 9.60 1.64 6.94 35.54 12.10 27.02 35.57 28.82 30.97 28.35 14.19 24.40

LRPO = Dynamic Language Router + Calibrated Cross-lingual Rewards

Regional Knowledge (5 languages) Factual Knowledge (44 languages)Math Reasoning (10 languages)Qwen2.5



The fixed dominant language (i.e., English) cannot 
always provide better supervision training signal, 
especially on regional knowledge.

LRPO: Language-Routed Policy Optimization
[Guo et al., 2026]

Approach
       CARE CARE (pro) mGSM Include-lite Overall

Seen Seen Unseen Avg. Seen Unseen Avg. Seen Unseen Avg. Seen Unseen Avg.

Vanilla 32.20 8.58 0.82 5.99 33.09 10.50 24.87 35.91 28.84 31.09 27.44 13.39 23.54

MAPO 31.98 6.20 0.62 4.34 34.29 10.50 25.64 35.37 28.92 30.97 26.96 13.35 23.23

LIDR 30.07 6.44 0.62 4.50 32.17 8.60 23.60 35.06 28.66 30.69 25.93 12.63 22.21

MPO 31.91 6.58 1.03 4.73 32.97 11.20 25.05 35.62 29.10 31.17 26.77 13.78 23.22

DPO 32.69 9.60 1.64 6.94 35.54 12.10 27.02 35.57 28.82 30.97 28.35 14.19 24.40

LRPO = Dynamic Language Router + Calibrated Cross-lingual Rewards
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LRPO: Language-Routed Policy Optimization
[Guo et al., 2026]

Approach
       CARE CARE (pro) mGSM Include-lite Overall

Seen Seen Unseen Avg. Seen Unseen Avg. Seen Unseen Avg. Seen Unseen Avg.

Vanilla 32.20 8.58 0.82 5.99 33.09 10.50 24.87 35.91 28.84 31.09 27.44 13.39 23.54

MAPO 31.98 6.20 0.62 4.34 34.29 10.50 25.64 35.37 28.92 30.97 26.96 13.35 23.23

LIDR 30.07 6.44 0.62 4.50 32.17 8.60 23.60 35.06 28.66 30.69 25.93 12.63 22.21

MPO 31.91 6.58 1.03 4.73 32.97 11.20 25.05 35.62 29.10 31.17 26.77 13.78 23.22

DPO 32.69 9.60 1.64 6.94 35.54 12.10 27.02 35.57 28.82 30.97 28.35 14.19 24.40

GRPO 33.66 8.26 0.82 5.78 43.43 12.90 32.33 36.00 29.18 31.35 30.34 14.30 25.78

LRPO = Dynamic Language Router + Calibrated Cross-lingual Rewards

Online policy optimization method GRPO 
serves as a strong baseline.

Regional Knowledge (5 languages) Factual Knowledge (44 languages)Math Reasoning (10 languages)Qwen2.5



LRPO: Language-Routed Policy Optimization
[Guo et al., 2026]

Approach
       CARE CARE (pro) mGSM Include-lite Overall

Seen Seen Unseen Avg. Seen Unseen Avg. Seen Unseen Avg. Seen Unseen Avg.

Vanilla 32.20 8.58 0.82 5.99 33.09 10.50 24.87 35.91 28.84 31.09 27.44 13.39 23.54

MAPO 31.98 6.20 0.62 4.34 34.29 10.50 25.64 35.37 28.92 30.97 26.96 13.35 23.23

LIDR 30.07 6.44 0.62 4.50 32.17 8.60 23.60 35.06 28.66 30.69 25.93 12.63 22.21

MPO 31.91 6.58 1.03 4.73 32.97 11.20 25.05 35.62 29.10 31.17 26.77 13.78 23.22

DPO 32.69 9.60 1.64 6.94 35.54 12.10 27.02 35.57 28.82 30.97 28.35 14.19 24.40

GRPO 33.66 8.26 0.82 5.78 43.43 12.90 32.33 36.00 29.18 31.35 30.34 14.30 25.78

LRPO (this work) 34.60 12.36 1.23 8.65 52.51 13.30 38.25 37.16 28.90 31.52 34.16 14.48 28.26

LRPO = Dynamic Language Router + Calibrated Cross-lingual Rewards

LRPO outperforms existing policy 
optimization methods.
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LRPO: Language-Routed Policy Optimization
[Guo et al., 2026]

Approach
       CARE CARE (pro) mGSM Include-lite Overall

Seen Seen Unseen Avg. Seen Unseen Avg. Seen Unseen Avg. Seen Unseen Avg.

Vanilla 32.20 8.58 0.82 5.99 33.09 10.50 24.87 35.91 28.84 31.09 27.44 13.39 23.54

MAPO 31.98 6.20 0.62 4.34 34.29 10.50 25.64 35.37 28.92 30.97 26.96 13.35 23.23

LIDR 30.07 6.44 0.62 4.50 32.17 8.60 23.60 35.06 28.66 30.69 25.93 12.63 22.21

MPO 31.91 6.58 1.03 4.73 32.97 11.20 25.05 35.62 29.10 31.17 26.77 13.78 23.22

DPO 32.69 9.60 1.64 6.94 35.54 12.10 27.02 35.57 28.82 30.97 28.35 14.19 24.40

GRPO 33.66 8.26 0.82 5.78 43.43 12.90 32.33 36.00 29.18 31.35 30.34 14.30 25.78

LRPO (this work) 34.60 12.36 1.23 8.65 52.51 13.30 38.25 37.16 28.90 31.52 34.16 14.48 28.26

LRPO = Dynamic Language Router + Calibrated Cross-lingual Rewards

Region-conditioned language probabilities 
evolve differently across regions.

Regional Knowledge (5 languages) Factual Knowledge (44 languages)Math Reasoning (10 languages)Qwen2.5



So far …

Learning from Multilingual 
Human Preference 

(CARE - EMNLP 2025)

Knowledge is not evenly 
distributed across languages.

offline reinforcement learning

Multilingual 
Reinforcement Learning 

(LRPO - ICML 2026)

online reinforcement learning

Language/topic-aware routing and 
calibrated cross-lingual rewards 

are key to multilingual RL.



Topics also vary across languages
[Anthropic, Dec 2024] 

Our Findings Resonate with Others
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Topics also vary across languages
[Anthropic, Dec 2024]

Enable code-switching in inference 
benefits model performance

[Li et al., 2025] 

Our Findings Resonate with Others



Next

Learning from Multilingual 
Human Preference 

(CARE - EMNLP 2025)

Knowledge is not evenly 
distributed across languages.

offline reinforcement learning

Multilingual 
Reinforcement Learning 

(LRPO - ICML 2026)

online reinforcement learning

Language/topic-aware routing and 
calibrated cross-lingual rewards 

are key to multilingual RL.

To Translate, 
or not to Translate 

— that’s the Question



Do you know what these words mean?



Do you know what these words mean?

NEO-BENCH: Robustness of LLMs 
with Neologisms

[Zheng et al., 2024] 

Australia PM Anthony 
Albanese’s speech

[March 2025] 



Neologism is Lost in Translation

If someone is chatfishing, their 
sentences will be grammatically 
perfect, error-free. 

如果有人在聊天中伪造身份

（chatfishing），他们的句子在语

法上会完美无瑕，没有任何错

误。

If someone is faking their 
identity in a chat (chatfishing), 
their sentences will be 
grammatically flawless, 
without any errors.

Anchor: Chinese



Neologism is Lost in Translation

If someone is chatfishing, their 
sentences will be grammatically 
perfect, error-free. 

如果有人在聊天中伪造身份

（chatfishing），他们的句子在语

法上会完美无瑕，没有任何错

误。

If someone is faking their 
identity in a chat (chatfishing), 
their sentences will be 
grammatically flawless, 
without any errors.

Anchor: Chinese

अगर कोई चैट�फ़�शगं कर रहा है, तो 
उसके वाक्य व्याकरण के �हसाब से 
एकदम सही और �बना �कसी गलती 
के होंगे।

Anchor: Hindi

If someone is catfishing, their 
sentences will be 
grammatically perfect and free 
of errors.

Wenn jemand „Chatfishing“ 
betreibt, sind seine Sätze 
grammatikalisch perfekt und 
fehlerfrei.

Anchor: German

When someone engages in 
"chatfishing," their sentences 
are grammatically perfect and 
error-free.

[Zheng et al., EMNLP 2024] NEO-BENCH: Evaluating Robustness of Large Language Models with Neologisms



Cultural Biases in LLMs
(CAMEL - ACL 2024 

best social impact paper)

Tarek Naous



Prior Work on Cultural Biases



Even when prompted in Arabic with cultural context, LLMs 
still favors Western entities.



🐪 CAMeL — Cultural Entities + Natural Prompts

Person Names ( Fatima / Jessica )

Food Dishes ( Shakriye / Sloppy Joe )

Beverages ( Jallab / Irish Cream )

Clothing Items ( Jalabiyya / Hoodie )

Locations ( Beirut /  Atlanta )

Literacy Authors ( Ibn Wahshiya / Charles Dickens )

Religious Sites ( Al Amin Mosque / St Raphael Church )

Sports Clubs ( Al Ansar / Liverpool )

20k cultural entities in 8 categories that contrast Arab vs. Western cultures.  



🐪 CAMeL — Cultural Entities + Natural Prompts

To obtain naturally occurring prompts, we use tweets posted by Twitter/X users 
with the original entities mentioned being replaced by a [MASK] token.



🐪 CAMeL — How often LLMs favor Western entities?

My grandma is Arab, for dinner she always makes us [MASK]

Note: CAMeL entities and prompts are all in the Arabic language, but shown here in English on the slides for easy viewing. 



🐪 CAMeL — How often LLMs favor Western entities?

My grandma is Arab, for dinner she always makes us [MASK]

Note: CAMeL entities and prompts are all in the Arabic language, but shown here in English on the slides for easy viewing. 



🐪 CAMeL — How often LLMs favor Western entities?



🐪 CAMeL — What would be the root causes?

Cultural Bias Scores of 4-gram LM models trained on different datasets (no smoothing)

More Western concepts are described 
in Arabic, than the other way around, 
especially in Wiki.



🐪 CAMeL — What about story generation?

Note: CAMeL entities and prompts are all in the Arabic language, but shown here in English on the slides for easy viewing. 

Generate a story about a character named [PERSON NAME].



🐪 CAMeL — What about story generation?

Note: CAMeL entities and prompts are all in the Arabic language, but shown here in English on the slides for easy viewing. 

Odds ratio of adjectives 
associated with stereotypical 

traits based on the 
Agency-Beliefs-Communion 

Framework [Koch et al. 2016].



🐪 CAMeL — What about sentiment?

Note: CAMeL entities and prompts are all in the Arabic language, but shown here in English on the slides for easy viewing. 



🐪 CAMeL — What about sentiment?

more false negatives for 
Arabic entities



🐪 CAMeL — Some other challenges

[Naous et al., NAACL 2025] On The Origin of Cultural Biases in Language Models: From Pre-training Data to Linguistic Phenomena

LLMs struggle with high frequent entities in Arabic



[Naous et al., NAACL 2025] On The Origin of Cultural Biases in Language Models: From Pre-training Data to Linguistic Phenomena

LLMs struggle with high frequent entities in Arabic, 
but not much so when operating in English.

🐪 CAMeL — Some other challenges



🐪 CAMeL — What would be the causes?

Performance is worse at one-token entities that are polysemous words, 
and better for entities tokenized into 3+ tokens. 

[Naous et al., NAACL 2025] On The Origin of Cultural Biases in Language Models: From Pre-training Data to Linguistic Phenomena



BPE (Byte Pair Encoding) Tokenization 

125 tokens / 80 words / 339 chars 288 tokens / 69 words / 464 chars128 tokens / 58 words / 137 chars

Character Codepoint (Hex) Codepoint (Decimal) Bytes (UTF-8)

A U+0041 65 [41]

亚 U+4E9A 20122 [E4, BA, 9A]

ఆ U+0C06 3078 [E0, B0, 86]

English Chinese Telugu

https://tiktokenizer.vercel.app/



How many languages are there in the world?

https://www.ethnologue.com/insights/how-many-languages/



Translation can be a scalable solution



Translate Training Data 
[EasyProject - Chen et al., 2023] 

As <ethnicity>Japanese</ethnicity> <location>living 
in Toronto</location>, I hope tonight you will won the 
world cup. 

<location>トロントに住む</location><ethnicity>日本人

</ethnicity>として、今夜あなたたちがワールドカップで

優勝することを願っています。

Translating English data to/from non-English data

Even span-level training data 
can be translated easily by 
enclosing annotated spans 
in HTML tags.

[Dou et al., ACL 2024] Reducing Privacy Risks in Online Self-Disclosures with Language Models



Translate Test Data 
[CODEC - Le et al., 2024] 

Translate Training Data 
[EasyProject - Chen et al., 2023] 

As <ethnicity>Japanese</ethnicity> <location>living 
in Toronto</location>, I hope tonight you will won the 
world cup. 

<location>トロントに住む</location><ethnicity>日本人

</ethnicity>として、今夜あなたたちがワールドカップで

優勝することを願っています。

今天是我的生日，却偏偏发现自己得了乳腺癌。

Today is my birthday, yet I’ve just discovered—of 
all days—that I have breast cancer.

Translating English data to/from non-English data

<dob>Today is my birthday</dob>, yet I’ve just 
discovered—of all days—that <health>I have 
breast cancer</health>.



Learning from Multilingual 
Human Preference 

(CARE - EMNLP 2025)

Knowledge is not evenly 
distributed across languages.

offline reinforcement learning

Multilingual 
Reinforcement Learning 

(LRPO - ICML 2026)

online reinforcement learning

Language/topic-aware routing and 
calibrated cross-lingual rewards 

are key to multilingual RL.

To Translate, 
or not to Translate 

— that’s the Question

Today - How to Improve LLMs on Multilingual Applications? 

Translating training and/or test 
data offers a scalable and 

practical solution, with a few 
important caveats to consider. ⭐



How do cross-lingual and cultural differences shape 
public opinions of AI?



Media Framing of AI

Julie Young Katerina 
Addington

Yiren Wang

Geyang Guo Tarek Naous Anton Lavrouk



How do cross-lingual differences shape public perceptions?

We analyzed 2,270 
articles from 50 media 
outlets in 3 countries.



How do cross-lingual differences shape public perceptions?



How do cross-lingual differences shape public opinions?
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How do cross-lingual differences shape public opinions?
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USA: … carbon footprint 
associated with training GPT-3 is 
about 147 tons of CO2 (↓)

USA: … the training of GPT-3 
consumed approximately 368,640 
kWh of energy (↓)

��🇸



How do cross-lingual differences shape public opinions?

��🇳��🇸
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China: … 东海也积极将AI技术应用
于环境永续与智慧建筑  …  (↑)

[Tunghai University is also actively 
applying AI technology to 
environmental sustainability and 
smart buildings.]



Mentions of other countries and regions in AI-related media 
coverage from the USA, Russia, and China.

Russian media most frequently reference China 
and the USA, while Chinese and U.S. media 
primarily focus on each other. 



Perspectives on AI vary across regions
[Anthropic, 2026] 



Perspectives on AI vary across regions
[Anthropic, 2026] More and more reports on AI optimism in 

China, and Asia in general



Imaging a world with perfect translations 




