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MultiLexBATS

New test set of lexico-semantic relations
Based on the translation of such relations in the Bigger Analogy Test
Set (Gladkova et al., 2016) to 15+ languages (and counting)

10 files, each with covering a different relation:
L01 [hypernyms – animals] L02 [hypernyms – misc] L03 [hyponyms – misc]
L04 [meronyms – substance] L05 [meronyms – member] L06 [meronyms – part]
L07 [synonyms – intensity] L08 [synonyms – exact]
L09 [antonyms – gradable] L10 [antonyms – binary]

Differences towards existing MATS (Mickus et al., 2023):
Restricted to lexico-semantic relations
More languages
Manual and parallel translations

Useful for assessing word embeddings and language models in the
covered languages

Independently or in a cross-language scenario

Large community effort in the scope of NexusLinguarum COST
Action, Use Case 4.1.3, also involving other tasks (T2.1, T3.2)
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BATS
Bigger Analogy Test Set (English)
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BATS
Manual translation to different languages

ID Relation Source Words Target Words DE Comments
L06_7 meronyms - part car Auto -

engine Motor -
horn Hupe -
hooter DUPLICATE_Hupe -
trunk Kofferraum -
gun NO_TRANSLATION unclear link to car
armrest Armlehne -
... .. -

Bremse, Beleuchtung, ... -
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MultiLexBATS
Parallel dataset
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MultiLexBATS
Figures

Lang Translators κ Sources Targets NoTrans Duplicate Alternative
AL 3 0.51 500 4665 62 1042 0
BM 1 – 451 3355 174 1156 32
DE 1 – 500 5159 36 550 582
EL 1 – 500 4722 78 966 248
ES 3 0.55 500 5184 58 525 405
FR 1 – 500 4905 10 778 19
HE 1 – 500 4676 11 1027 130
HR 1 – 500 4382 98 1325 219
IT 2 0.50 500 4807 26 902 1354
LT 3 0.77 500 4506 44 1206 552
MK 1 – 423 2414 122 635 44
PT 4 0.62 500 4572 50 1136 451
RO 2 0.97 500 5054 63 650 0
SK 1 – 500 4395 225 1304 477
SL 2 0.48 500 4775 54 932 38
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Experimentation
Tasks, to be performed by Language Models

Monolingual Analogy Completion

If a =byte, b =bit, c =car: byte is to bit as car is to ... (engine, armrest, ...)

Analogy-Based Translation:
i.e., with the first part in one language and the second in another.
Example for EN→ES:
apple is to fruit as manzana es como ... (fruta).
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Experimentation
Setup: pretrained Language Models

Multilingual Masked Language Models (MMLM):
mBERT (Devlin et al., 2019), XLM-RoBERTa (Conneau et al., 2020)
Zero- vs Five-shot
MultiLexBATS vs MATS (Mickus et al., 2023)

Comparison with generative multilingual model BLOOM (BigScience
Workshop, 2023)

30 random analogy pairs
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Results
Monolingual Analogy Completion

Average accuracy in analogy completion in full datasets
mBERT XLM-R mBERT

(MultiLexBATS) (MultiLexBATS) (MATS)
Lang 0-shot 5-shot 0-shot 5-shot 0-shot

DE 0.196 0.215 0.202 0.217 0.186
EN 0.214 0.233 0.183 0.243 0.233
ES 0.186 0.236 0.176 0.188 0.170
FR 0.223 0.219 0.221 0.254 0.208
IT 0.203 0.260 0.119 0.166 0.178
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Results
Monolingual Analogy Completion

Average accuracy in analogy completion in 30 random analogy pairs
mBERT XLM-R BLOOM

Lang 0-shot 5-shot 0-shot 5-shot 0-shot
AL 0.08 0.15 0.10 0.22 0.20

BM 0.08 0.30 0.07 0.26 0.12
DE 0.03 0.10 0.03 0.09 0.24
EL 0.00 0.00 0.10 0.18 0.16
EN 0.17 0.36 0.12 0.25 0.41
ES 0.16 0.29 0.13 0.28 0.34
FR 0.20 0.29 0.19 0.41 0.35
HE 0.08 0.21 0.14 0.24 0.11
HR 0.20 0.45 0.15 0.41 0.16
IT 0.18 0.39 0.11 0.26 0.28
LT 0.05 0.24 0.08 0.24 0.13

∗MK 0.18 0.39 0.13 0.20 0.20
PT 0.16 0.33 0.12 0.27 0.36
RO 0.10 0.26 0.11 0.31 0.17
SK 0.11 0.21 0.13 0.28 0.20
SL 0.11 0.28 0.14 0.26 0.17

Some languages easier to handle than others, relations as well
Best performance with BLOOM for languages in its pretraining data
(EN, FR, ES, PT)
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Results
Analogy-based Translation

Accuracy of analogy-based translation in a selection of language pairs.
mBERT XLM-R

L1→L2 0-shot 5-shot 0-shot 5-shot
EN→DE 0.064 0.092 0.046 0.058
EN→FR 0.125 0.116 0.051 0.080
FR→EN 0.188 0.170 0.046 0.081
FR→RO 0.073 0.099 0.029 0.050
ES→PT 0.117 0.149 0.068 0.119
ES→IT 0.070 0.156 0.027 0.040

SK→HR 0.074 0.126 0.052 0.050
HR→SL 0.161 0.224 0.124 0.141
HR→SK 0.081 0.123 0.065 0.105
EN→BM 0.007 0.030 0.002 0.019
EN→AL 0.021 0.047 0.019 0.048
EN→EL 0.001 0.001 0.019 0.032
EN→HE 0.007 0.033 0.005 0.025
FR→BM 0.005 0.034 0.002 0.019

More challenging task
Performance higher for languages of the same family (e.g., HR→SL)
Lower for EN → low-resourced languages.
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Conclusions & Future

MultiLexBATS is new benchmark for multilingual and
cross-lingual tasks that may benefit from relational knowledge

Code and data available from:
https://github.com/dgromann/MultiLexBATS
Presented baselines have room for improvement

Other models, prompt engineering, fine-tuning

Future work:
Include other languages
Convert to RDF format
Analyse cross-lingual gaps
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Thank you. For more details and results...

See you at the poster!
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