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Abstract

Although large language models (LLMs)
have transformed our expectations of
modern language technologies, concerns
over data privacy often restrict the use of
commercially available LLMs hosted out-
side of EU jurisdictions. This limits their
application in governmental, defence, and
other data-sensitive sectors. In this work,
we evaluate the extent to which locally
deployable open-weight LLMs support
lesser-spoken languages such as Lithua-
nian, Latvian, and Estonian. We examine
various size and precision variants of the
top-performing multilingual open-weight
models, Llama 3, Gemma 2, Phi, and
NeMo, on machine translation, multiple-
choice question answering, and free-form
text generation. The results indicate that
while certain models like Gemma 2 per-
form close to the top commercially avail-
able models, many LLMs struggle with
these languages. Most surprisingly, how-
ever, we find that these models, while
showing close to state-of-the-art transla-
tion performance, are still prone to lexical
hallucinations with errors in at least 1 in
20 words for all open-weight multilingual
LLMs.

1 Introduction

Since the fall of 2022, OpenAI and other big
tech companies have transformed LLMs from an
obscure technology little known outside the aca-
demic circles to a major household name. Key
to this was the LLMs’ ability to perform tasks
specified in free-form instructions, making them
excel as NLP tools1. Furthermore, these models

1https://artificialanalysis.ai/
leaderboards/models.

can learn during inference from relevant exam-
ples provided as inputs, making them adaptable
to new requirements or even tasks. Moslem et al.
(2023) showed that in such a setting, GPT-3, pro-
vided with relevant translation examples, outper-
forms machine translation systems of major com-
panies, including Google, DeepL, and ModernMT.

However, data privacy concerns often constrain
the use of commercially available LLMs hosted
outside EU jurisdiction, limiting their application
in governmental, defence, and data-sensitive pri-
vate sectors. Fine-tuning and operational deploy-
ment of adapted models can incur prohibitive costs
in the case of commercially available LLMs, em-
phasizing the need for sovereign AI solutions–
locally deployable alternatives that ensure secu-
rity, control, and compliance. Recently, many
powerful alternatives to the commercially avail-
able online LLMs have emerged (Jiang et al.,
2023; Dubey et al., 2024; Team et al., 2024; Mes-
nard et al., 2024; Abdin et al., 2024). Although
many of these LLMs officially support only a
handful of languages with a large speaker base,
their training data often incorporate texts from
many other languages. Therefore, in practice,
these languages receive some degree of support.
However, the extent to which these languages are
supported, to the best of our knowledge, still needs
to be evaluated.

In this work, we aim to answer the ques-
tion of to what extent, if at all, several popu-
lar open-weight models support Lithuanian, Lat-
vian, and Estonian. All three languages have rel-
atively small speaker bases and thus are unlikely
to be focal points of major multilingual open-
weight LLMs. We examine variants of Meta’s
Llama 3, Google’s Gemma2, Mistral’s NeMo, and
Microsoft’s Phi3 in their performance in multiple-
choice question answering (MCQA) and machine
translation (MT). We also manually assess the text
quality generated by these models by identifying
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the rate of incorrect words when answering open-
ended questions.

We find that while some models like Gemma 2
nearly match the performance of top commer-
cial models, many LLMs struggle with these lan-
guages. Surprisingly, even those models that ap-
proach state-of-the-art translation capabilities are
still susceptible to lexical hallucinations.

2 Experimental Setting

We evaluate LLMs on multiple-choice question
answering, machine translation, and text gener-
ation quality in open-ended question answering.
While our experiments focus on the model perfor-
mance for three languages–Lithuanian, Latvian,
and Estonian–each with a speaker base under 3
million, we also include results for Czech and
English for comparison purposes. We have cho-
sen to evaluate models that consistently appear on
various leaderboards. Specifically, we assess the
8.03B and 70.6B parameter versions of Llama 3
and Llama 3.1, as well as the 3.21B parame-
ter version of Llama 3.2 (Dubey et al., 2024)
from Meta; the 9.24B and 27.2B parameter ver-
sions of Gemma 2 (Team et al., 2024; Mesnard
et al., 2024) by Google; the 3.8B and 14B ver-
sions of Phi 3 by Microsoft (Abdin et al., 2024);
and the 12.2B parameter NeMo by Mistral AI
(Jiang et al., 2023). To provide context for our
experiments, we include online models by Ope-
nAI such as GPT-3.5 Turbo and GPT-4o (Ope-
nAI et al., 2024) and DeepL machine transla-
tion systems. In experiments assessing the quality
of Lithuanian text generation, we incorporate the
Lithuanian language-specific fine-tuned versions
of Llama 2 (Touvron et al., 2023) with 7B and 13B
parameters, developed by Neurotechnology – Lt-
Llama 2 (Nakvosas et al., 2024).

We run LLMs on our local hardware using the
default inference parameters of the Ollama plat-
form2, which offers several levels of precision for
model quantization: 4bit, 8bit, and full-precision
– 16bit. By default, we use 4bit precision in all
our experiments, albeit at the cost of some per-
formance degradation. We also evaluate the per-
formance drop due to quantization by contrast-
ing the results of quantized models with their full-
precision counterparts.

2https://ollama.com/

Machine Translation For MT experiments, we
use the FLORES-200 benchmark dataset (Goyal
et al., 2021; Costa jussà et al., 2022), which com-
prises parallel sentences in over 200 languages3.
We use the devtest subset from FLORES-200,
which contains 1,012 sentences. We test LLMs
in a zero-shot inference scenario. We use the fol-
lowing English prompt to request text translations
from the specified source and to the specified tar-
get language:

“{langa}: {sentencelanga}
Translate the above {langa} text into {langb}

{langb}: ”

The translation and evaluation are performed at
sentence-level; the inference is conducted in a
single run for each test sentence. For automatic
evaluation of MT quality, we use COMET4 (Rei
et al., 2020, 2022) as it has been shown to have
a higher correlation with human judgments than
BLEU (Papineni et al., 2002) and to be more
suitable for unrelated system comparison (Kocmi
et al., 2024).

Multiple-Choice Question Answering For
MCQA experiments, we employ the Belebele
dataset, a benchmark in multiple-choice machine
reading comprehension (Bandarkar et al., 2024).
This dataset pairs each question with a short
passage from the FLORES-200 dataset. Each
question includes four multiple-choice answers,
with one being the correct option. The dataset
consists of 900 questions involving 488 distinct
passages, each linked to one or two related
questions. We use LLMs in a zero-shot infer-
ence scenario. We use the following English
prompt where “{context}”, “{question}” and
“{answer#}” are in a specific language (Latvian,
Estonian, etc.):

“This is the context: ’{context}’. This is the
question: ’{question}’. Here are the 4 candidate
answers: ’1) {answer1}’; ’2) {answer2}’; ’3)
{answer3}’; ’4) {answer4}’. Report only the

correct answer’s ID (1, 2, 3, 4) using the
mandatory JSON format: {answer id :′′}.”

The prompt explicitly requests the ID (e.g. ‘1’,
‘2’, ‘3’, or ‘4’) of the correct answer formatted in
JSON. Our evaluation metric is accuracy.

3https://github.com/facebookresearch/
flores/tree/main/flores200.

4https://huggingface.co/Unbabel/
wmt22-comet-da
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DeepL GPT Llama: 3 3.1 3.2 NeMo Gemma 2 Phi 3
3.5-T 4o 8B 70B 8B 70B 3B 12B 9B 27B 3B 14B

EN-LT 0.92 0.88 0.91 0.62 0.83 0.61 0.84 0.46 0.73 0.86 0.89 0.26 0.32
EN-LV 0.92 0.88 0.91 0.59 0.82 0.58 0.83 0.44 0.72 0.83 0.88 0.25 0.27
EN-ET 0.93 0.92 0.92 0.65 0.86 0.63 0.87 0.48 0.75 0.84 0.89 0.27 0.37
EN-CS 0.93 0.91 0.92 0.81 0.90 0.82 0.90 0.66 0.84 0.89 0.91 0.25 0.51
LT-EN 0.87 0.86 0.88 0.77 0.81 0.77 0.82 0.75 0.82 0.87 0.87 0.32 0.34
LV-EN 0.89 0.87 0.89 0.77 0.83 0.78 0.82 0.76 0.84 0.87 0.88 0.33 0.34
ET-EN 0.90 0.90 0.90 0.78 0.83 0.79 0.82 0.76 0.85 0.88 0.89 0.33 0.34
CS-EN 0.89 0.89 0.89 0.86 0.88 0.86 0.87 0.86 0.87 0.89 0.89 0.32 0.33

Avg. 0.91 0.89 0.90 0.73 0.85 0.73 0.85 0.65 0.80 0.87 0.89 0.29 0.35

Table 1: Automatic MT quality evaluation results in COMET scores across models and translation
directions. DeepL and OpenaAI GPT 3.5-Turbo and 4o are provided for reference. Top results by open-
weight models for each translation direction are marked in bold.

GPT Llama: 3 3.1 3.2 NeMo Gemma 2 Phi 3
3.5-T 4o 8B 70B 8B 70B 3B 12B 9B 27B 14B

LT 0.734 0.941 0.607 0.768 0.618 0.834 0.435 0.715 0.861 0.898 0.001
LV 0.756 0.950 0.571 0.710 0.581 0.783 0.410 0.689 0.869 0.914 0.002
EN 0.903 0.962 0.883 0.938 0.872 0.947 0.740 0.898 0.931 0.943 0.886
ET 0.773 0.928 0.576 0.770 0.560 0.821 0.397 0.686 0.859 0.893 0.003
CS 0.818 0.937 0.769 0.888 0.743 0.892 0.676 0.800 0.907 0.910 0.296

Avg. 0.797 0.944 0.681 0.815 0.675 0.855 0.532 0.758 0.885 0.912 0.238

Table 2: Automatic MCQA evaluation results measuring accuracies across models and languages. Ope-
naAI GPT 3.5-Turbo and 4o are provided for reference. Top results by open-weight models for each
language are marked in bold.

Llama 3.1 3.2 Gemma 2
8B 70B 3B 9B 27B

∆MT 0.074 0.009 0.015 0.006 0.001
∆MCQA 0.100 0.058 0.004 0.010 0.000

Table 3: Performance drop (difference between
Avg. scores across all languages) for several 4bit
models compared to their respective full precision
versions on the two tasks – MT (COMET points)
and MCQA (accuracy).

Text Quality in Free Form Question Answering
To assess LLMs’ ability to generate answers that
adhere to Lithuanian and Latvian conventions and
grammatical norms, we prompt models to answer
ten free-form questions such as “When did the So-
viet Union collapse, how many new countries ap-
peared, and what are their names?” and “Provide
a definition of artificial intelligence.” We conduct
human evaluation by two Lithuanian and Latvian
native speakers and linguistics experts. We re-
quire evaluators to count text errors, mark gram-
matically incorrect words or incorrect inflexions,
mark invented words not existing in the language,
and mark words within syntactically incorrect sen-
tence structures (see Table 4).

We also assess whether the provided answers
are factually correct. However, the factual accu-
racy results lack statistical significance due to the
small sample size and should be interpreted with
caution. For instance, it happened that GPT-4 an-
swered all ten questions correctly for the Latvian
language, but this outcome reflects a preliminary
observation rather than a deep investigation. The
results, therefore, should be viewed as part of a
pilot study and not as definitive findings.

3 Results and Discussion

MT evaluation results (see Table 1) demon-
strate the Gemma 2 family as the most capa-
ble open-weight model family. Gemma 2 27B
emerges as the best locally deployable model,
yielding COMET scores on par with OpenAI’s
GPT-3.5 Turbo and only marginally worse than
GPT-4o. Although specialised proprietary MT
models like DeepL achieve the highest average
score (0.91), freely available Gemma 2 models are
not far off, with average COMET scores of 0.89
and 0.87 for the 27B and 9B versions, respec-
tively. In this context, the Llama family has little
to offer, with the Llama 3.0 and 3.1 70B parame-
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GPT Llama 3.1 Gemma 2 Lt-Llama 2
4o 8B 70B 27B 7B 13B

LT
Words/Sentences 320/38 724/68 300/24 1273/135 1132/69 1020/58

Error Rate (%) 3.44 12.98 7.67 4.08 1.15 0.98
Answer acc. 0.9 0.2 0.9 0.9 0.5 0.4

LV
Words/Sentences 1249/91 362/27 619/39 1171/97 - -

Error Rate (%) 2.48 18.51 11.31 5.98 - -
Answer acc. 1 0.3 0.9 0.8 - -

Table 4: Human evaluation results for text generation quality in free form question answering.

ter models surpassing the much smaller Gemma 2
9B only in two out of eight translation directions.
Smaller models, like Llama’s 3B and 8B versions
and Mistral’s 12B NeMo, show equally meagre re-
sults given the high performance of Gemma 2 9B.
Lastly, the results of Phi 3 prove that these models
have very little support for multilingualism.

Quantisation impact on MT quality analysis
(see Table 3) reveals that while Llama models
are negatively affected to some degree, the per-
formance of full-precision models does not jus-
tify their use either. Increased inference time
and memory requirements for the 70B model
are too prohibitive unless several top-of-the-shelf
enterprise-grade GPUs are available5. However,
the full precision 8B parameter Llama 3.1 still
does not reach the performance of the Gemma 2
9B 4bit version (0.80 vs 0.87). Gemma 2 family
models, on the other hand, show a statistically in-
significant drop in translation performance when
the 4bit version is used, suggesting that their ar-
chitecture is very robust to quantization.

While the current MT results provide valu-
able insights into LLM capabilities, future work
could benefit from more fine-grained error anal-
ysis using frameworks like MQM (Multidimen-
sional Quality Metrics) and ESA (Error Span An-
notation). These approaches allow detailed classi-
fication of errors-such as those related to accuracy,
fluency, and terminology, and help quantify their
impact on text usability. Incorporating these meth-
ods could provide deeper insights into model lim-
itations and guide targeted improvements, partic-
ularly for smaller languages like Lithuanian, Lat-
vian, and Estonian.

MCQA results (see Table 2) show that the
Gemma 2 27B parameter model outperforms GPT-
3.5 Turbo across all languages, coming second
only to OpenAI’s flagship model, GPT-4o. No-

5https://huggingface.co/blog/llama31

tably, Gemma 2 27B achieves the highest accu-
racy among the open-weight models, outperform-
ing Llama 3.1 and NeMo models for the Lithua-
nian, Latvian, Estonian, and Czech. The Phi mod-
els, however, perform poorly, particularly in non-
English languages, and their results often fail to
meet the required JSON output format, providing
detailed responses instead of just answer IDs.

Quantization impact on MCQA analysis un-
veils a similar picture as the analysis above for
MT: Llama models are more sensitive to quantiza-
tion, while Gemma 2 are more robust. As a result,
Gamma 2 models show little performance degra-
dation when much more efficient 4bit models are
used. It’s worth noting, however, that the accuracy
drops because quantization differs depending on
the amount of data each language has. Less spo-
ken languages like Lithuanian, Latvian, and Esto-
nian are affected more than English and Czech, for
which overall results are better. For example, the
Llama 3.1 70B model loses 0.06, 0.12, and 0.08
accuracy for Lithuanian, Latvian, and Estonian,
respectively, but only 0.01 and 0.02 for English
and Czech.

Text Generation Quality evaluation results (see
Table 4) show that most models produce more than
one error per 100 words. The Lt-Llama 2 mod-
els, specifically fine-tuned for Lithuanian, are the
exception, with an error rate of just 0.98% and
no invented words. Among multilingual models,
OpenAI’s GPT-4o achieves strong performance,
with 0.94 grammatically incorrect or incorrectly
inflected words per 100 for Lithuanian and 1.52
for Latvian, while generating a very small num-
ber of invented words (0.31 and 0.56 per 100 for
Lithuanian and Latvian, respectively). In contrast,
Llama 3.1 models show significant shortcomings,
with the highest frequency of grammatical errors:
8.01 per 100 for Lithuanian and 11.88 for Lat-
vian. Additionally, Llama 3.1 generates a substan-
tial number of invented words: 4.28 per 100 for
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Lithuanian and 3.87 for Latvian. Gemma 2 models
perform considerably better, with 2.36 grammati-
cal errors per 100 for Lithuanian and 4.10 for Lat-
vian, and fewer invented words: 0.39 per 100 for
Lithuanian and 1.45 for Latvian. These findings
highlight clear quality differences among models.
While Llama 3.1’s high error rates make it unsuit-
able for most commercial applications, Gemma 2
strikes a better balance, approaching GPT-4o’s
quality but still falling short. Notably, Lt-Llama
2 sets the strongest benchmark with near-perfect
output, minimal grammatical errors, and no in-
vented words. On average, users can expect at
least one linguistic error in every 2-3 sentences
from the best open-weight models like Gemma 2,
or every sentence for models like Llama 3.1, un-
less further multilingual specialization becomes
available.

Lesser-spoken Languages like Lithuanian, Lat-
vian, and Estonian have less support in open-
weight models compared to more populous lan-
guages such as Czech. These differences are more
pronounced in smaller and lower-quality models,
especially in tasks where models generate text in
lesser-spoken languages (e.g., MT from English
into Lithuanian). Comparatively good results for
Czech suggest that these disparities are related to
the amount of data each LLM has seen for each
language during training, rather than factors such
as the structural complexity of the language.

4 Conclusions

Our findings demonstrate that certain open-weight
LLMs, such as the Gemma 2 family, achieve per-
formance comparable to top-tier commercial prod-
ucts, such as general-purpose models like Ope-
nAI’s GPT-4o and specialized machine transla-
tion services like DeepL. This progress enables
local, secure, and private solutions, supporting
the development of sovereign AI for many lan-
guage tasks in governmental, defence, and other
data-sensitive private sectors. Nevertheless, unless
specifically fine-tuned for languages like Lithua-
nian, most multilingual models are still surpris-
ingly prone to lexical hallucinations, highlight-
ing the need for 1) high-quality language data for
languages of the Baltic states and 2) research on
language-specialized LLMs.
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Bjorck, Sébastien Bubeck, Martin Cai, Qin Cai,
Vishrav Chaudhary, Dong Chen, Dongdong Chen,
Weizhu Chen, Yen-Chun Chen, Yi-Ling Chen, Hao
Cheng, Parul Chopra, Xiyang Dai, Matthew Dixon,
Ronen Eldan, Victor Fragoso, Jianfeng Gao, Mei
Gao, Min Gao, Amit Garg, Allie Del Giorno,
Abhishek Goswami, Suriya Gunasekar, Emman
Haider, Junheng Hao, Russell J. Hewett, Wenx-
iang Hu, Jamie Huynh, Dan Iter, Sam Ade Ja-
cobs, Mojan Javaheripi, Xin Jin, Nikos Karampatzi-
akis, Piero Kauffmann, Mahoud Khademi, Dong-
woo Kim, Young Jin Kim, Lev Kurilenko, James R.
Lee, Yin Tat Lee, Yuanzhi Li, Yunsheng Li, Chen
Liang, Lars Liden, Xihui Lin, Zeqi Lin, Ce Liu,
Liyuan Liu, Mengchen Liu, Weishung Liu, Xi-
aodong Liu, Chong Luo, Piyush Madan, Ali Mah-
moudzadeh, David Majercak, Matt Mazzola, Caio
César Teodoro Mendes, Arindam Mitra, Hardik
Modi, Anh Nguyen, Brandon Norick, Barun Pa-
tra, Daniel Perez-Becker, Thomas Portet, Reid
Pryzant, Heyang Qin, Marko Radmilac, Liliang
Ren, Gustavo de Rosa, Corby Rosset, Sambudha
Roy, Olatunji Ruwase, Olli Saarikivi, Amin Saied,
Adil Salim, Michael Santacroce, Shital Shah, Ning
Shang, Hiteshi Sharma, Yelong Shen, Swadheen
Shukla, Xia Song, Masahiro Tanaka, Andrea Tupini,
Praneetha Vaddamanu, Chunyu Wang, Guanhua
Wang, Lijuan Wang, Shuohang Wang, Xin Wang,
Yu Wang, Rachel Ward, Wen Wen, Philipp Witte,
Haiping Wu, Xiaoxia Wu, Michael Wyatt, Bin Xiao,
Can Xu, Jiahang Xu, Weijian Xu, Jilong Xue, Son-
ali Yadav, Fan Yang, Jianwei Yang, Yifan Yang,
Ziyi Yang, Donghan Yu, Lu Yuan, Chenruidong
Zhang, Cyril Zhang, Jianwen Zhang, Li Lyna Zhang,
Yi Zhang, Yue Zhang, Yunan Zhang, and Xiren
Zhou. 2024. Phi-3 technical report: A highly ca-
pable language model locally on your phone.

Lucas Bandarkar, Davis Liang, Benjamin Muller,
Mikel Artetxe, Satya Narayan Shukla, Donald Husa,
Naman Goyal, Abhinandan Krishnan, Luke Zettle-
moyer, and Madian Khabsa. 2024. The bele-
bele benchmark: a parallel reading comprehension

291

www.itkc.lv
http://arxiv.org/abs/2404.14219
http://arxiv.org/abs/2404.14219
https://aclanthology.org/2024.acl-long.44
https://aclanthology.org/2024.acl-long.44


dataset in 122 language variants. In Proceedings
of the 62nd Annual Meeting of the Association for
Computational Linguistics (Volume 1: Long Pa-
pers), pages 749–775, Bangkok, Thailand and vir-
tual meeting. Association for Computational Lin-
guistics.
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