
Semantic clustering (X-KGW, X-SIR) groups 
whole-word tokens. Not effective for languages with 
few/none whole-word tokens.

STEAM: Search-based Translation-Enhanced Approach for Multilingual watermarking

Robustness Analysis

Conclusion
Previous multilingual watermarks are not 
multilingual. STEAM improves detection 
beyond high-resource languages.

Is Multilingual LLM Watermarking Truly Multilingual?
Scaling Robustness to 100+ Languages via Back-Translation

Overview

False Positive Analysis

 STEAM

We introduce STEAM     for robust multilingual watermarking 

Previous Work

Multilingual watermarking: 
robustness to translation attack

● Substantially better than semantic 
clustering

   X-KGW: +0.22 AUC, +30.7%p TPR@1%
   X-SIR: +0.25 AUC, +44.0%p TPR@1%

● Consistent across 126 languages
   Average AUC of 0.976

     Only 2 languages below 0.965
● Even with hold-out source language

     Average AUC of 0.967
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Also robust for:
○ Other source languages
○ Adaptive oracle attacker

(worst language)
○ Paraphrase-then-translate attack
○ Multi-step translation attack
○ Local open-weights translators (NLLB)

Translators mismatch

Ablation Study

Hold-out languages

Comparison to previous work

Language-specific null hypothesis with 
normalized z-score per language: 

high-resource 
languages

fraction of green tokens on 
500 hold-out human texts

calibration of the fraction green tokens in human 
texts

candidate language
number of green tokens

More languages 
with constant 
search budget 
does not inflate 
false positive rate

 STEAM


