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Main Research Interest
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Negative Polarity Items

Research Topics
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Structural Priming

Research Topics
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Interpretability

Research Topics
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Relation of training data and model behaviour

Research Topics
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PI: Arianna Bisazza

1. Improve language modelling efficiency for 
low-resource languages using insights from 
language acquisition

2. Investigate differences in learnability using 
typological features

○ Organizer of BabyLM, released a 
multilingual extension

Research Topics Postdoc
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Today
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The State of Multilingual Evaluation

○ How do we evaluate the multilingual capacities of LLMs?
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Reasoning
MT
Knowledge retrieval



The State of Multilingual Evaluation
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Aya-expanse (Cohere For AI, 2024):



○ How do we evaluate the multilingual capacities of LLMs?

○ Evaluation focuses on downstream tasks

○ Evaluation is often limited to high-resource languages
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○ Evaluation focuses on downstream tasks
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Why do we need multilingual linguistic evaluation?

Towards Multilingual Linguistic Evaluation
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● “We posit that models that use language in human-like ways 
would need to master both 

○ Formal linguistic competence (knowledge of 
linguistic rules and patterns) and 

○ Functional linguistic competence (understanding 
and using language in the world)”

● “Both formal and functional linguistic competence are 
essential components of human language use: an effective 
communicator needs to both generate grammatical, 
meaningful utterances and strategically use those utterances 
to achieve diverse, context-dependent goals”

— Mahowald et al. (2024)
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Towards Multilingual Linguistic Evaluation
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How can we understand a model’s linguistic abilities?

▫ Using carefully crafted minimal pairs we can investigate a model’s 
performance on a specific phenomenon.

Multilingual Linguistic Evaluation
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How can we understand a model’s linguistic abilities?

▫ Using carefully crafted minimal pairs we can investigate a model’s 
performance on a specific phenomenon.

▫ This type of experiment only requires access to the output 
probabilities of the model.
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▫ Using carefully crafted minimal pairs we can investigate a model’s 
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▫ This type of experiment only requires access to the output 
probabilities of the model.
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P(zijn) P(is)

LM

>

De sleutels op het kastje ...��🇱��🇧



▫ Warstadt et al. (2020): Benchmark of Linguistic Minimal Pairs for 
English

▫ Tests the capacity of language models for a wide range of linguistic 
phenomena

▫ Allows us to test and compare language model performance regardless 
of size

▫ Comparison done based on sentence probability:

P(grammatical sentence) > P(ungrammatical sentence)

BLiMP
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▫ Recently many extensions of BLiMP have been proposed for other 
languages:

■ Dutch: BLiMP-NL
■ Mandarin Chinese: ZhoBLiMP
■ Russian: RuBLiMP
■ Japanese: JBLiMP

Extending BLiMP to other languages
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▫ Recently many extensions of BLiMP have been proposed for other 
languages:

■ Dutch: BLiMP-NL
■ Mandarin Chinese: ZhoBLiMP
■ Russian: RuBLiMP
■ Japanese: JBLiMP

▫ All these efforts rely on linguistic experts of that language

▫ How can we scale linguistic evaluation beyond this?

Extending BLiMP to other languages
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○ Pipeline for automatic minimal pair creation

○ Coverage of... 

● ... 101 languages

● ... over 128.000 minimal pairs

Introducing MultiBLiMP 1.0
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○ We focus on agreement, which can be expressed as a violation of a 
morphological marker:

● The boySG walksSG   vs.   *The boySG walkPL

○ We consider number, gender, and person agreement between 
subject-verb and subject-participle

○ We create multilingual minimal pairs using two resources:
● Universal Dependencies: provides syntactic structure to identify agreement relations
● UniMorph: provides morphological feature to form ungrammatical inflections

MultiBLiMP Logic
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MultiBLiMP Pipeline
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MultiBLiMP Pipeline
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○ How do we ensure our minimal pairs capture grammaticality?

○ The inflected form must raise an agreement violation
● ... otherwise we’d “punish” the LM for preferring the inflected form even if it would be 

correct!

○ English:

○ Turkish:

Agreement Validation
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Agreement Validation

○ We condition agreement on word order (SV / VS)

● E.g. in Dutch 2nd person: jij maakt / maak jij

● Future work: condition on animacy, lemma, definiteness, etc.

○ Measure significance with binomial test: p(P(X | X)) > p0

○ Three conditions:
● Certain agreement:

Binomial test significant

● No agreement:
Binomial test significant for p(P(X | X)) < p0

● Uncertain agreement:
Binomial test insignificant in both directions
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● E.g. in Dutch 2nd person: jij maakt / maak jij

● Future work: condition on animacy, lemma, definiteness, etc.

○ Measure significance with binomial test: p(P(X | X) > p0) > ⍺
○ Three conditions (p0 = 0.9, ⍺ = 0.1):

● Certain agreement:
Binomial test significant
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Binomial test significant for p(P(X | X)) < p0
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Binomial test insignificant in both directions
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Agreement Validation
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MultiBLiMP Pipeline
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Avoid syncretism:

The deerSG walks
The deerPL walk



MultiBLiMP Pipeline
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Minimal Pairs
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English              The delicacy of the light also [affects/*affect] me.

Standard Arabic      تضم/*تضمان الشرطة وحدةً خاصة تسير دوريات وتراقب المراكب.

Dutch                Daar [moest/*moesten] wel een flinke prijs tegenover staan.

Bulgarian            Дългият път, изглежда, го [беше/*бяха] уморил.

Faroese              Í 2008 [var/*vóru] ASFALT tó avlýst.

Albanian             Mysafiri e [vazhdon/*vazhdojnë] përgjigjen:

Uighur               men uning közlirige tikip turup [qaldim/*qalduq].

Ligurian             Ti ô [veu/*voei] o sciorbetto?



Language Distribution
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Language Distribution
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Minimal Pairs
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63 languages with significant SG|SG 
agreement in Verb-Subject word order



Language Models:

○ Llama 3
○ Gemma 3
○ Aya
○ OLMo 2
○ Qwen3
○ EuroLLM

○ GoldFish monolingual models (125M parameters, 1GB data / language)
➢ Serves as a monolingual baseline

Metric:

Accuracy(LM) = %[ PLM(gram. sen.) > PLM(ungram. sen.) ]

LLM Experiments
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LLM Results
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Number of languages 
significantly better than all 

other models
Low-, mid-, high-resource 

language subsets

Language subsets for GoldFish, 
Aya and EuroLLM models



LLM Results
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Best LM per Language



LLM Results
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LM Comparisons
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LM Comparisons
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Impact of Size & Post-Training
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Impact of Size & Post-Training

65



○ Language classification on Common 
Crawl (3.9T bytes)*

○ Future work: investigate whether 
underperformance of language is 
driven by typological features

Impact of language resources

66 * language frequencies provided by Amir H. Kargaran



○ What drives linguistic ability in 
LLMs?

○ We fit a linear model to predict 
the TSEΔ:
ln P(sengram) - ln P(senungram)

○ Coefficients tell us if a feature 
has a positive impact on 
grammaticality judgments

Linear Modelling
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○ Moving beyond agreement:
● Agreement is very present in Indo-European languages
● How can we target a wider range of linguistic phenomena?
● MultiBLiMP v2.0: word order

○ Use MultiBLiMP for...
● Multilingual interpretability: 

Do LLMs use similar circuits for the same phenomenon? 
Does English always act as a pivot language?

● Language Learnability:
■ Train LLMs on controlled (parallel) corpora
■ What typological features drive language acquisition?

Discussion / Outlook
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Thanks for listening!

Contact info:
jumeletjaap@gmail.com
@JumeletJ / @jumelet.bsky.social
https://jumelet.ai

Paper: arxiv.org/abs/2504.02768
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