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Abstract

Translation cascades for reasoning translate the
query from another language to English, rea-
son in English, and translate the answer back
to the original language. This is a competitive
approach to multilingual reasoning, but struc-
turally lossy, since each stage discards informa-
tion later stages may need, including cues for
cultural grounding, register, and disambigua-
tion. We examine the benefits of a simple
and training-free intervention: a context-aware
translation cascade, which additionally provides
the original question, the English-translated
question, and the reasoning trace to the final cas-
cade stage for target-language generation. We
evaluate gains across ten multilingual bench-
marks including various task types, three back-
bone models, and 285 high-, mid-, and low-
resource languages, and demonstrate strong
gains for open-ended generation across mod-
els and resource regimes. We show that the
original language question carries most of the
beneficial context. Our study emphasizes the
need to better design information flow in multi-
lingual reasoning cascades for mitigating error
propagation, and provides a simple and action-
able default strategy: preserve the original user
question until the end of the pipeline.!

1 Introduction

Large language models reason more effectively in
English than in most other languages (Shi et al.,
2023). Translation cascades exploit this for multi-
lingual reasoning by translating the target-language
input into English (MT1), reasoning in English, then
translating the answer back (MT2). This approach
matches or outperforms end-to-end multilingual
generation on a range of tasks (Liu et al., 2025; In-
trator et al., 2024). However, cascaded systems no-
toriously suffer from error propagation (Zhu et al.,

*Equal contribution.
"'We release the code for our experiments at https://gi
thub.com/adoptedirelia/Multiling-reasoning.
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Figure 1: Standard cascade (Cgyq, orange) vs. context-
aware cascade (C., orange+blue). In Cgqg, MT2 trans-
lates only the English answer a.. In C, the final stage
additionally receives the original target-language ques-
tion g, the English question g., and the English reason-
ing trace r., and acts as a second reasoning stage for
error recovery and translation

2019). We target a structural weakness: while MT2
only has access to the final English answer but not
the original language and English question, accu-
rate and grounded translation of the final English
answer may require informational cues present only
in the original question, depending on the syntax
of the target language, cultural context, or simply
to recover from errors in intermediate stages.

Contextual information could be critical in tasks
requiring cultural context and grounding, given cer-
tain answer formats (Veselovsky et al., 2026), or
for certain target languages that have poor transla-
tion support (Liu et al., 2019). However, in some
settings, additional context can be damaging, e.g.,
distracting or confusing (Yang et al., 2025). In this
work, we thus explore: when does extra context
benefit the multilingual reasoning cascade?

We introduce a minimal and targeted interven-
tion: a context-aware MT cascade (C.). This dif-
fers from the standard cascade (Cgq) in that Cgy
additionally feeds into MT2 the original input and
intermediate outputs, as depicted in Figure 1. Al-
though we retain the conventional label MT?2, the
context-aware final stage performs more than iso-
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Source Cascade state

Outputs (a) ‘Why context helps

Reasoning Error q+: Qual o ingrediente principal da chanfana?

qe: What is the main ingredient of chanfana?

7e: “Chanfana is a traditional dish from Extremadura in
Spain...”

a.: The main ingredient is lamb.

Csta: O ingrediente principal da
chanfana é o cordeiro (lamb).

English reasoning
misidentifies the dish as
Spanish. Seeing the
Portuguese question lets Cix
recover the intended
Portuguese dish.

Cetx: O ingrediente principal da
chanfana é o cabrito (goat).

MT?2 Error q+: Apabila orang Melayu berbuka puasa di bulan Ramadan, Cstq: Tarikh (calendar date) The word “dates” is
makanan pertama yang dimakan biasanya ialah Cetxt Kurma (date fruit) ambiguous. Without context,
ge: When Malays break their fast during Ramadan, the first food MT2 chooses the calendar
they usually eat is sense; with the Malay
Te: “.. start their iftar with dates and water ...” question and reasoning, it
ae: Dates chooses the food sense.

MT1 Error qe: EIBEANPNELEME N BT A) 7 EDREARGFIIRE  Coa: E/INIRHIERTRES 222 LEF  The English translation

M, RO EPORAE, BN STRRARLL, AP

qe: Which is more likely to be broken, candy figurines or clay

figurines?
Te: “... clay figurines are more likely to be broken ...”

a.: Candy figurines are less likely to be broken.

EIG R SRR e
(less likely)
Cetxt WEAELIRZE B 23 5 BIRERT
(more likely)

abstracts the culture-specific
item (food made of sugar)
into generic “candy
figurines.” Seeing the
original Chinese lets Cex
recover this information and
reason correctly.

Table 1: Standard cascade (Cgq) vs. context-aware cascade (C) as described in Figure 1. Errors are shown in red;
correct outputs are shown in green. Cg resolves target-language ambiguity and recovers from upstream translation

or reasoning errors using the retained context.

lated translation: it generates the target-language
answer while using upstream context for disam-
biguation and, when necessary, error recovery.

We analyze the usefulness of a context-aware
cascade given the task type (open-ended QA, MCQ-
style QA, and Math), and resourcedness of the target
language. We find that the context-aware cascade
shows strong gains for open-ended generation with
cultural reasoning as opposed to classification style
or exact-answer tasks, allowing small open-source
models to considerably bridge the gap with strong
proprietary models in these settings. The benefit
extends to languages of varying resourcedness. Fi-
nally, our ablation study shows that the original user
question is the most beneficial context to propagate.
Our study provides a simple recommendation for
translation cascades with reasoning: in settings re-
quiring grounding and nuance, preserve the user’s
question until the end of the pipeline.

2 Method

Let g, be the original question in language ¢. A stan-
dard cascade system (1) translates ¢; to English to
get g (MT1); (2) reasons in English, producing rea-
soning trace r.; (3) answers in English with a.; and
(4) translates the answer to the original language
to produce a; (MT2). Our methodology provides
a controlled setup to compare the standard cas-
cade (Cyq) and the context-aware cascade (C.),
which differ only in the information available in
the prompt context of the MT2 module, as shown
in Figure 1. Specifically, in Cgq, MT2 receives only
ae, whereas in C., MT2 additionally receives gq;,

Qe, and 7. For multiple-choice and math tasks,
where a. is already language-neutral, Cyq requires
no additional MT?2 realization step; C. neverthe-
less applies the context-aware final stage to permit
eITOor Tecovery.

Note that as a consequence, the two systems dif-
fer in the role played by the final stage. In Cgygq,
MT2 performs answer translation from a. alone. In
C.ix, it functions as a second reasoning step: trans-
lation remains the primary goal when the upstream
answer is correct, while the model may revise the
answer when the provided context reveals an up-
stream translation or reasoning error.

3 Experiments

Models. We use three backbone models: Llama-
3.1-8B-Instruct (Llama Team, Al @ Meta, 2024),
Mistral-7B-Instruct-v0.3 (Jiang et al., 2023), and
GPT-40-mini (OpenAl, 2024). All components
use greedy decoding (7'=0). See Appendix A for
prompts. We use the same model checkpoint for ev-
ery role (MT1, reasoner, MT2), avoiding confounds
from mixed-model pipelines.

Datasets. We evaluate on ten multilingual bench-
marks grouped by output regime:

* Open-ended QA: We use Aya Evaluation
Suite (human-annotated subset) (Singh
et al.,, 2024), BLEnD (Myung et al., 2024),
MKQA (Longpre et al., 2021), and Global-
PIQA-OE? (Chang et al., 2025) to evalu-

*While Global-PIQA is typically an MCQ dataset, we
elicit open-ended responses for questions without providing
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Cetx — Cstd
Dataset Llama Mistral GPT
Open-ended QA (chrF)
Aya PRET0N 228+ +0.87*
BLEnD +2.67 +0.77 0.00%*
Global-PIQA-OE = +2.31 +1.68 +0.58
MKQA +1.25 +0.8 +1.66
Multiple-choice QA (accuracy)
Global-MMLU +2.36 —0.56*
Belebele +1.29 +1.32 +4.74
Global-PIQA +0.63 14739 374
MCSQA +0.50*%  +2.00%* —0.41*
Math (accuracy)
MGSM PEOE7N 127 —0.90%
MMath +2.70  +0.30*  +0.00*

Table 2: Gains of the context-aware cascade (C.y)
over the standard cascade (Cgq) across ten benchmarks
and three backbone models. Columns give signed
deltas, with green for improvement and red for degra-
dation, shade intensity scaled to magnitude. Results
that are not statistically significant with a BH-corrected
Wilcoxon signed-rank test (Wilcoxon, 1945; Benjamini
and Hochberg, 1995) with p > 0.05 are denoted with *.

ate open-ended generation requiring cultural,
commonsense, and factual grounding.

* Multiple-choice QA: We evaluate on
Global-MMLU (Singh et al., 2025), Global-
PIQA, MCSQA (Sakai et al., 2024), and
Belebele (Bandarkar et al.,, 2024) as
MCQ-style tasks for cultural, factual, and
commonsense knowledge and reading
comprehension.

* Math and exact-answer reasoning: We use
MGSM (Shi et al., 2023) and MMath (Luo et al.,
2025) to evaluate exact-answer reasoning.

Languages and resource levels. We evaluate on
all languages supported by each dataset, totaling
285 languages across all benchmarks, consisting
of 94 high-resource languages, 77 mid-resource
languages, and 114 low-resource languages.> We
provide dataset language coverage in Appendix B.

Evaluation. For multiple-choice tasks we report
accuracy after extracting the predicted option with
a deterministic parser. For open-ended tasks we
report chrF (Popovi¢, 2015) against the gold refer-
ence after Unicode NFKC normalization and lower-
options, and refer to this as “Global-PIQA-OE”.

3These are categorized into resource tiers following Singh
et al. (2025) based on the amount of available web data.

% Languages where Cetx > Cgta

Dataset #Langs Llama Mistral GPT

Open-ended QA (chrF)

Aya 6 +83.3* +83.3%*
BLEnD 14 - +85.7 +42.9%*
Global-PIQA-OE 116 +88.8 +86.2 +70.7
MKQA 25 14920 #1000  +88.0

Multiple-choice QA (accuracy)

Global-MMLU 42 +84.6 +20.0%*
Belebele 121 +78.3 +66.3

Global-PIQA 116 +65.2% h
MCSQA 8 +66.7%  +62.5% +33.3%
Math (accuracy)

MGSM 11 'I:!:. +0.0%*
MMath 10 +75.0%* +0.0%*

Table 3: Language-level win rates (%) for the context-
aware cascade (C) over the standard cascade (Cgy).
Results that are not statistically significant with a BH-
corrected (Benjamini and Hochberg, 1995) binomial
sign test, p > 0.05 are marked with *.

casing. We also evaluate open-ended answer quality
on a sampled subset of outputs using GPT-5.4-mini
as an LLM judge to verify that differences in chrF
are consistent with differences in answer quality.
For math tasks we report exact-match accuracy
on the final numerical answer after stripping units
and normalizing decimal separators.

4 Results and Discussion

4.1 When Does Context Help?

Table 2 summarizes results for all datasets and mod-
els, averaged over languages.* In general, we see
broad improvement: C significantly outperforms
Cgia on 18 of 30 model x dataset settings and is neu-
tral (no significant difference) on 10. We also look
at language wins for each setting in Table 3, i.e.
the fraction of languages per dataset for which Cx
wins over Cgyq (ties excluded from the denomina-
tor), and find that C. benefits more than half of
the languages for Llama and Mistral. We provide
absolute scores and per-language breakdowns in
Appendix D.

Tasks with context-sensitive responses benefit
from context-aware cascade. C. outperforms
Cq consistently on tasks requiring cultural ground-
ing, including on open-ended benchmarks like Aya

*We also evaluate the end-to-end approach E2E, where the
model solves the task natively in the target language, shown in
Appendix D. We find that a cascaded approach wins in most
model-dataset settings, confirming previous studies about the
relevance of cascaded systems (Liu et al., 2025).
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Llama-3.1-8B-Instruct Mistral-7B-Instruct-v0.3

Dataset Cewx gap closed Cewx gap closed
Aya 14.26 [NSZTEN 11.99 46%
Global-PIQA-OE  14.31 38% 14.58 32%
BLEnD 12.14 34% 9.05 9%
MKQA 14.62 10% 12.09 5%

Table 4: Fraction of the open-model-to-GPT-40-mini
gap closed by the context-aware cascade, on the four
open-ended benchmarks. Gap closed is (Cox —
Cya)/(GPT-40-minigq — Cyq), the share of the standard-
cascade gap from the open model to GPT-40-mini that
the context-aware cascade recovers. On Aya, the most
culturally grounded benchmark, Llama with C. nearly
closes the gap to the larger proprietary model. GPT-
4o-mini standard-cascade reference scores: Aya 14.65,
BLEnD 17.26, Global-PIQA-OE 18.15, MKQA 26.25
(chrF).

Evaluation Suite (e.g., with Aya Arabic going
from 8.67 — 13.63 chrF), as well as MCQ tasks
like Global-PIQA. This is intuitive: C is help-
ful when the target-language answer is likely to
require information that may be lost in the English
language reasoning, such as language- and culture-
specific grounding information. On the other hand,
for short, self-contained responses, as in Math, Ci
may match Cgyq or even degrade performance. In-
cluding more context may mislead the final answer,
and therefore is not trivially beneficial, motivating
application only in relevant scenarios.

Answer quality evaluation supports chrF results.
We use GPT-5.4-mini as an LLM judge on sampled
open-ended outputs to test whether chrF improve-
ments reflect genuine improvements in answer qual-
ity. Evaluation takes into consideration factuality,
relevance, and cultural grounding. We sample 100
open-ended examples—25 from each dataset—with
each example evaluated for all three backbone mod-
els, yielding 300 pairwise judgments. The sample
spans 70 dataset-specific language or locale groups
(6 in Aya, 14 in BLEnD, and 25 each in Global-
PIQA-OE and MKQA), providing broad multilin-
gual coverage despite its limited size. As shown
in Table 5, GPT-5.4-mini prefers Ci in 36.3% of
comparisons, compared with 16.3% for Cgyq, while
47.3% are judged as ties. Among non-tied compar-
isons, Cix accounts for 69.0% of wins and has more
wins than losses in 11 of 12 model-dataset settings.
These results provide complementary evidence that
the gains observed with chrF reflect improvements
in answer quality rather than only greater surface-
form overlap. We provide details on evaluation and

Global-PIQA-OE

Llama-3.1-8B-Instruct Mistral-7B-Instruct-v0.3
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Figure 2: Gains of the context-aware cascade (C.) over
the standard cascade (Cggq) across resource levels on
Global-PIQA-0E, Global-MMLU, and Belebele for
Llama-3.1-8B-Instruct and Mistral-7B-Instruct-v0.3.

human validation of the judge in Appendix E.

Benefits are consistent across language re-
sourcedness. Figure 2 shows gains made by Cx
over Cyyq for each tier of resourcedness for Llama
and Mistral over all languages in Global-PIQA-
OE, Global-MMLU, and Belebele. We see that
C.x benefits languages in all tiers, indicating that a
considerable part of the gains come from lossiness
inherent to the structure of the standard cascade.

4.2 'Weaker backbone models benefit more
from context

We find that C.x benefits smaller models such as
Llama and Mistral broadly, but gives fewer bene-
fits for GPT-40-mini, while still helping for several
datasets and languages. In fact, the gap-closing re-
sults in Table 4 show that improvements from the
context-aware final stage can recover a substantial
portion of the performance gap between the open
models and GPT-40-mini. The recovered share is
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Llama-3.1-8B- Mistral-7B-
Dataset Instruct Instruct-v0.3 GPT-40-mini All models
Aya 488/ 36 / 16 36 / 36 /|28 BB/ 52 / 16 38.7 / 41.3 /120.0
BLEnD Bel/ 52 / 12 B2l 60 / 8 P28/ 68 / 4 32101/ 60.0 / 8.0
Global-PIQA-OE 4l / 36 / 20 24 | 52 /124 48N/ 32 / 20 38.7 / 40.0 /{21.3
MKQA 52l 32 / 16 28 / 56 /.16 28 / 56 /.16 36101/ 48.0 / 16.0
Overall a5l 39 / 16 30 / 51 /019 B/ 52 /14 B6Bl/ 473 / 163

Table 5: Cells report Cx win / tie / Cgq Win percentages in a pairwise semantic evaluation of sampled open-ended
outputs using GPT-5.4-mini as an LLM judge. Shade intensity is scaled to the magnitude of the non-tied preference
between Cx and Cgqy. Each model-dataset cell contains 25 judgments.

Model OK StrucT. ENTITY EVENT CULTURAL HALLUC.
GPT-40-mini 65.05 20.78 0.87 7.52 1.12 4.66
Llama-3.1-8B-Instruct 40.00 23.33 2.94 16.72 1.84 15.16
Mistral-7B-Instruct-v0.3  26.70 16.14 4.56 19.09 2.19 31.32

Table 6: Distribution over all datasets of GPT-5.4-mini translation-judged error labels (%). STRUCT. denotes
structural/formatting error, ENTITY denotes referent/entity substitution, EVENT denotes event/constraint distortion,
CuULTURAL denotes cultural/local-term mistranslation, and HALLUC. denotes hallucination/over-answering. The most
prominent errors across all models are structural/formatting errors, event/constraint distortions, and hallucination/over-

answering.

largest on Aya, where Cx closes 92% of the gap for
Llama. This may be because C serves as an error
recovery mechanism for reasoning or translation
flaws in the pipeline. Weaker models may make
“unforced” translation or reasoning errors which
additional context may mitigate, whereas stronger
models are already capable of avoiding such errors.
For example, as shown in the Math block in Table 2,
Llama still benefits from C.¢ on tasks that require
minimal language context: C. improves over Cgq
by +9.37 points on MGSM and +2.70 points on
MMath. This suggests that translation flaws in the
pipeline can introduce errors in math tasks and Ci
helps mitigate these errors. The extent of recov-
ery varies considerably across datasets, suggesting
that C.x can address pipeline errors like translation
but cannot fully compensate for broader reasoning
capability gaps between models.

Weaker backbone models produce less faithful
translations. We verify this for MT1 translation
via an analysis of translation errors made by the MT1
modules of our compared systems. Specifically, for
each (¢, qe) pair, we use GPT-5.4-mini as a judge
to determine whether the English text preserves the
meaning of the original input. We then develop a
translation error taxonomy from a manual inspec-
tion of model translations, focusing on recurring
failure modes that could change the meaning of the
downstream task. More details on how the error tax-
onomy was developed and human-judge agreement

can be found in Appendix F.

* STRUCTURAL/FORMATTING ERROR COVers er-
rors such as leaked templates, untranslated
source-script text, missing question bodies, re-
peated options, placeholders, or meta-text.

* REFERENT/ENTITY SUBSTITUTION COVers
cases where a central person, place, object, or
other noun phrase is replaced by an incorrect
one.

* EVENT/CONSTRAINT DISTORTION COVETS Cases
where the same core referents remain but the
action, relation, negation, condition, compari-
son, or quantity changes.

* CULTURAL/LOCAL-TERM MISTRANSLATION
covers cases where a culture-specific term
such as a food, festival, institution, clothing
item, household item, or local artifact is trans-
lated literally or mapped to the wrong referent.

* HALLUCINATION/OVER-ANSWERING COVers
cases where the model invents content not
present in the source, replaces the source with
an unrelated question or statement, or answer-
s/explains the task instead of translating it.

¢ OK indicates that the translation is faithful.

Table 6 reports the resulting label distribution for
GPT-40-mini, Llama-3.1-8B-Instruct, and Mistral-
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Figure 3: Improvements over Cgq on open-ended datasets for Llama-3.1-8B-Instruct and Mistral-7B-Instruct-v0.3.
Bars show the change in chrF when MT2 is given full context (C) or ablated context variants: q; + ae, e + @, and

Te + Ge.

7B-Instruct-v0.3. We find that GPT-40-mini pro-
duces higher-quality translations than the other two
models (65% faithful translations versus 40% and
27%), with a considerable proportion of errors re-
lated to hallucination across all models. The high
rate of translation errors from the weaker backbone
models indicates that they have more scope for error
recovery from context than stronger models. Thus,
for weaker models, better cascade choices serve as
a cheap strategy for boosting performance.

4.3 Which Context Should Be Retained?

We perform an ablation by individually providing
(a) the original question g, (b) the English question
e, and (c) the reasoning trace r, alongside the En-
glish answer a., in order to understand which com-
ponent provides the most benefit. Figure 3 indicates
that providing only the original question ¢; and En-
glish answer a. is competitive on open-ended tasks:
it outperforms C¢x on three of four open-ended
datasets with Mistral-7B-Instruct-v0.3 and two of
four with Llama-3.1-8B-Instruct. Providing the rea-
soning trace r. alongside the English answer a., on
the other hand, yields little improvement and can
even degrade performance. Detailed per-dataset
ablation results are provided in Appendix G.

5 Takeaways

We present two actionable takeaways from our
study: (1) Treat the information flow of the cascade
as a design factor rather than as fixed preprocess-
ing. (2) Treat the output-side translation stage as a
translation-oriented reasoning module rather than
isolated translation, and preserve the user’s original
input until that stage.

6 Related Work

Translation cascades match or exceed end-to-end
multilingual generation on many tasks (Liu et al.,
2025; Bentivogli et al., 2021; Intrator et al., 2024)
such as multilingual question answering (Clark
et al., 2020), cross-lingual transfer (Ebing and
Glavas, 2024), and mathematical reasoning (Shi
et al., 2023), but suffer from error propagation
across stages (Zhu et al., 2019; Asai et al., 2021).
In end-to-end models, studies show that reason-
ing failures on non-English inputs arise partly be-
cause models cannot bridge between the target
language and the English-dominant reasoning lan-
guage (Kang et al., 2026; Bafna et al., 2025). Liu
et al. (2025) show that cascades underperform on
culturally-grounded inputs where translating into
English discards culture-specific framing. Relat-
edly, Lee et al. (2026) improve culture-aware mul-
tilingual moral reasoning through culture-specific
theoretical grounding and native-language reason-
ing; in contrast, our method preserves cultural in-
formation already present in the input through-
out the cascade. Prior work also suggests that
preserving cross-lingual semantic information can
help: translation-following demonstrations improve
cross-lingual alignment (Ranaldi et al., 2024), while
selective input span translation can improve trans-
lation cascades (Paul et al., 2025). These findings
motivate structural improvements to the cascade
architecture.

7 Conclusion

This paper shows that default translate-reason-
translate cascades for multilingual reasoning suffer
from loss of cultural and language-specific cues
and weak translation performance for low-resource
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languages. We refashion the final translation step
into a translation-oriented reasoning stage and show
resulting benefits. Our studies show the value of
information flow analysis for cascaded approaches,
and we recommend our training-free approach for
robustness in multilingual reasoning cascades.

Limitations

Our study explores a training-free modification to
the information flow of the standard cascade. While
automatic metrics and our sampled semantic eval-
uation confirm benefits of the context-aware cas-
cade, our human evaluation is limited to validat-
ing the LLM judge on a small subset; we leave
larger-scale human evaluation and more detailed
qualitative analyses to future work.

We test three models, including two smaller open-
source models and one strong proprietary model,
and show that our approach largely benefits smaller
models in our studied settings. This suggests that
cascade design choices matter less for models with
stronger native multilingual capabilities, similarly
to how cascaded systems themselves grow less rel-
evant in settings where native multilinguality is
strong (Bentivogli et al., 2021). We leave it to fu-
ture work to explore the needs of stronger models.

Finally, we evaluate the cascade as deployed (sin-
gle pass reasoning with greedy decoding): explor-
ing further decoding strategies is orthogonal to this
work. We believe that better information flow de-
sign of cascades is a fundamental improvement that
would benefit from further exploration discussed
above.

Ethics Statement

Our work is about improving translation cascade
design with large language models. We foresee no
negative ethical implications of our work beyond
general concerns with research in LLMs. We used
Al for coding assistance and typo and grammatical
error correction.
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A Prompts

We provide prompts for each system (Cx, Cgd, and E2E) and task-type (open-ended QA, multiple-choice
QA, and math). For open-ended tasks, Cqq MT2 receives only the English answer. For multiple-choice and
math tasks, whose outputs are already language-neutral option labels or numerical values, Cgq4 requires no
additional target-language realization step. In C., the prompt additionally supplies the original target-
language question, the English question, and the English reasoning trace, and explicitly instructs the model

to answer in the cultural context of the target language.

A.1 Open-ended

Figures 4-8 show the prompts used for E2E, MT1, English reasoning, and the Cgyq and C.x MT2 stages on

open-ended tasks.

You are an advanced reasoning assistant. You will be provided with a question in {language}.
Your task is to analyze the query step-by-step and provide a direct answer in {languagel}.

Instructions:

1. Reasoning Process: Before answering, break down the problem logically. Analyze the
constraints, perform necessary calculations, or outline your arguments. Enclose this entire
thought process within <think> tags.

2. Final Output: Provide only the final, concise result in {language} within <answer> tags.

Required Format:
<think> [Detailed step-by-step logic and analysis in {language} goes here] </think>
<answer> [Final answer in {language} goes here] </answer>

Input: {question}
Output:

Figure 4: E2E prompt for Open-ended QA.

Translate the following question to English: {question}

Required Format:
<translation> [English translation of the question goes here] </translation>

Output:

Figure 5: MT1 prompt for Open-ended QA.

You are an advanced reasoning assistant. You will be provided with a question. Your task is
to analyze the query step-by-step and provide a direct answer in English.

Instructions:

1. Reasoning Process: Before answering, break down the problem logically. Analyze the
constraints, perform necessary calculations, or outline your arguments. Enclose this entire
thought process within <think> tags.

2. Final Output: Provide only the final, concise result in English within <answer> tags.

Required Format:
<think> [Detailed step-by-step logic and analysis in English goes here] </think>
<answer> [Final answer in English goes here] </answer>

Input: {question}
Output:

Figure 6: LLM prompt for Open-ended QA.
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You are an advanced translation assistant. You will be provided with a sentence in English.
You need to translate the sentence to {language}.

Required Format:
<answer> [Final answer in {language} goes here] </answer>

Input: {english sentence}
Output:

Figure 7: MT2 Cyyq prompt for Open-ended QA.

You are an advanced reasoning assistant. You will be provided with a question, the English
question, the English thinking process and answer. You need to answer the question in the
{language}. You need to answer the question in cultural context of the {language}.

Required Format:
<answer> [Final answer in {language} goes here] </answer>

Input:{question}

English Question: {english question}

English Thinking Process: {english thinking process}
English Answer: {english answer}

Output:

Figure 8: MT2 C, prompt for Open-ended QA.

A.2 Multiple-choice

Figures 9-12 show the prompts used for E2E, MT1, English reasoning, and the Cx MT2 stage on multiple-
choice tasks. Because the standard-cascade output is already an option label, Cyq requires no additional
target-language realization (MT2) step. We provide the available options (e.g., A, B, C, D) when specifying
the answer format; this varies over datasets since datasets may have different numbers of options.

You are an advanced reasoning assistant. You will be provided with a multiple-choice question
in {language}. Your task is to analyze each option step-by-step and select the correct answer
in {language}.

Instructions:

1. Reasoning Process: Before answering, break down the problem logically. Evaluate each
option and explain why it is correct or incorrect. Enclose this entire thought process within
<think> tags.

2. Final Output: Provide only the letter of the correct option ({possible answer choice
letters}) within <answer> tags.

Required Format:

<think> [Detailed step-by-step logic and analysis of each option in {language} goes herel
</think>

<answer> [{possible answer choice letters}] </answer>

Input: {question}
{options text}
Output:

Figure 9: E2E prompt for Multiple-choice.

Translate the following multiple-choice question and all its options to English.

Required Format:

<question_translation> [English translation of the question goes herel
</question_translation>

{options translation format}

429



Input: {question}
{options text}
Output:

Figure 10: MT1 prompt for Multiple-choice.

You are an advanced reasoning assistant. You will be provided with a multiple-choice question.
Your task is to analyze each option step-by-step and select the correct answer in English.

Instructions:

1. Reasoning Process: Before answering, break down the problem logically. Evaluate each
option and explain why it is correct or incorrect. Enclose this entire thought process within
<think> tags.

2. Final Output: Provide only the letter of the correct option ({possible answer choice
letters}) within <answer> tags.

Required Format:

<think> [Detailed step-by-step logic and analysis of each option in English goes here]
</think>

<answer> [{possible answer choice letters}] </answer>

Input: {question}
{options text}
Output:

Figure 11: LLM prompt for Multiple-choice.

You are an advanced reasoning assistant. You will be provided with a multiple-choice
question, the English question, the English thinking process and answer. You need to select
the correct option for the question. You need to answer the question in the cultural context
of the {languagel}.

Required Format:
<answer> [{possible answer choice letters}] </answer>

Input: {question}

{options text}

English Question: {english question}

English Thinking Process: {english thinking process}
English Answer: {english answer}

Output:

Figure 12: MT2 C prompt for Multiple-choice.

A.3 Math

Figures 13-16 show the prompts used for E2E, MT1, English reasoning, and the C. MT2 stage on
math tasks. Since the standard-cascade output is already a numerical value, Cgq requires no additional
target-language realization step. Unlike the open-ended setting, the Cx prompt does not request cultural
grounding. It receives the original problem, its English translation, and the English solution, and produces
the final answer in the required format. This setting therefore evaluates whether the retained context can
support error recovery even when the output is an exact answer rather than culturally situated text.

You are an advanced mathematics reasoning assistant. You will be provided with a math problem
in {language}. Your task is to solve it step-by-step and present the final answer.

Instructions:

1. Reasoning Process: Solve the problem step-by-step in {languagel}, showing all calculations
and logical deductions. Enclose this entire process within <think> tags.

2. Final Answer: Place only the final answer inside \\boxed{{}} immediately after the closing
</think> tag.
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Required Format:
<think> [Detailed step-by-step solution in {languagel} goes here] </think> \\boxed{{[Final
answer] }}

Input: {question}
Output:

Figure 13: E2E prompt for Math.

Translate the following question to English: {question}

Required Format:
<translation> [English translation of the question goes here] </translation>

Output:

Figure 14: MT1 prompt for Math.

You are an advanced mathematics reasoning assistant. You will be provided with a math problem.
Your task is to solve it step-by-step and present the final answer.

Instructions:

1. Reasoning Process: Solve the problem step-by-step in English, showing all calculations and
logical deductions. Enclose this entire process within <think> tags.

2. Final Answer: Place only the final answer inside \\boxed{{}} immediately after the closing
</think> tag.

Required Format:
<think> [Detailed step-by-step solution in English goes here] </think> \\boxed{{[Final
answer] }}

Input: {question}
Output:

Figure 15: LLM prompt for Math.

You are an advanced mathematics reasoning assistant. You will be provided with a math problem
in {language}, along with its English translation and full English solution. Present the
final answer in {languagel}.

Required Format:
<answer> \\boxed{{[Final answer]}} </answer>

Input: {question}

English Question: {english question}

English Thinking Process: {english thinking process}
English Answer: {english answer}

Output:

Figure 16: MT2 C prompt for Math.

A.4 Translation quality

Figure 17 shows the prompt used for our translation quality analysis in Appendix F. It contains descriptions
and examples of our error taxonomy.

You are a tramnslation quality auditor. You will be given a source-language text and a
candidate translation into English. The input comes in two forms: some items are a question
only; others bundle the answer options into the same sentence as the question. In both cases,
compare the candidate translation against the source and decide whether it contains an error.
Error categories:
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1. Structural / formatting error

The output is not a clean translation --- it leaks annotation templates, repeats identical
translations for distinct options, drops the question body, uses placeholders, outputs meta
text, or leaves untranslated source-script text inside the English output.

Source = ~TIEffiflli¥ ( Cho tam giac ABCABC ABC ndi tidp trén dudng trén ww . ... Tinh giad tri
m+nm+n mn. ): "

Correct: only the Vietnamese question, translated (no template wrapper).

Error: the stored translation keeps the Chinese annotation template IE Hfi # ¥ (---): wrapped
around the text instead of containing only the translated question.

2. Referent / entity substitution

The overall topic changes because a key referent is swapped for a different one. This
includes person, team, place, organization, object, instrument, food item, artifact, or

other central noun phrase.

Source = T T ARIFVDR—= =KUY TTL—LE LD

Correct: ~“When did the Rams play in the Super Bowl?''

Error: "~“When was the Super Bowl that the Lions played in?'' --- the team Rams is replaced by
Lions.

Source = ""He put the flute in a hot room.''

Correct: "~"He put the flute in a hot room.''

Error: ""He put the clock in a hot room.'' --- the main object changes from flute to clock.

3. Event / constraint distortion
The same core referents remain, but who-did-what, the key action/relation, negation,
condition, comparison, or quantity is changed or dropped.

Source = " “Akeredolu fofin de awon olokada 1'Ondo.''

Correct: ~“Akeredolu has given new motorcycles to the riders in Ondo.''

Error: ~“Akeredolu appoints new Ondo commissioners'' --- the action ~“giving motorcycles''
becomes " “appointing commissioners.''

Source = "““Who was the bridge sold to?7''

Correct: ~“Who was the bridge sold to?''

Error: ~“Who sold the bridge?'' --- the same bridge remains, but the relation changes.

4. Cultural / local-term mistranslation
A culture-specific food, idiom, institution, festival, clothing item, household item, or
local artifact is translated literally or mapped to the wrong referent.

Source = “"Um misto quente & um sanduiche feito com p&o.''
Correct: A "“"misto quente'' is a sandwich made with bread.'
Error: “"A hot mix is a sandwich made with bread'' --- the Brazilian food term "~ “misto

quente'' (ham-and-cheese toastie) is literally rendered as ~“hot mix.''

5. Hallucination / over-answering

The model invents content not in the source, replaces the source with an unrelated question
or statement, or solves/explains the task instead of translating it.

Source (a math problem) = ~~A group of 7 friends split a bill of $84 equally. How much does
each pay?''

Correct: preserves the question.

Error: ~“Each person pays $12.'' --- the model answered the problem instead of translating
it, producing a number absent from the source.

Source = "“What snack is popular at a local fair?''

Correct: ~“What snack is popular at a local fair?''

Error: ~“What is the current role of the national parliament?'' --- this invents a different,

unrelated question.

Decision order (when more than one category could apply, assign the FIRST that matches):

1 -> The output is not a clean translation: it leaks code / templates / annotations /
placeholders, drops the question body, repeats or merges options, outputs meta text like

" “unknown question'', OR leaves part of the text untranslated in the source script.

5 -> Otherwise, the model invents content absent from the source, replaces the source with
an unrelated question or statement, or answers / solves / explains the task instead of
translating it.

2 -> Otherwise, a key referent is swapped for a DIFFERENT one (person / team / place / org /
object / instrument / item / topic). A mere spelling / transliteration variant of the SAME
referent (e.g. ~“Ishikawa'' -> ~“Ishekawa'') is NOT category 2 --- that is OK.

4 -> Otherwise, a culture-specific term (food / idiom / institution / festival / clothing /
artifact) is mapped to the wrong referent.

3 -> Otherwise, the same core referents remain but an action / relation / quantity /
condition / comparison / negation is changed or dropped. Use 3 ONLY as the residual meaning
error --- never as a catch-all for messy output (that is 1), unrelated invented content (that
is 5), or referent swaps (that are 2).

0K -> none of the above; the translation is faithful.

Mark OK when the meaning is preserved even if the English wording changes. Do NOT mark an
error just because:
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- the translation is a paraphrase rather than literal - a search-query fragment stays a
fragment - a bare name is copied as a bare name - singular/plural, article choice, or
phrasing differences do not change meaning - a close wording variant like ~“type'' vs
""kind'' preserves the same meaning

The source may be a full sentence, a question fragment, a title, a search query, or just a
name. Judge meaning fidelity, not grammatical style.

Output format:

Return a single JSON object and nothing else (no preamble, no markdown fences):

json{ ~“error type'': ~°'' }

Rules:

1. question: the source-language text, copied verbatim. 2. translation: the candidate English
translation, copied verbatim. 3. error type: omne of 1, 2, 3, 4, 5, or OK if the translation
is faithful. 4. For items with bundled options, a single dropped or merged option still
counts as category 1. 5. A correct answer value does not make the translation correct; judge
by meaning only. 6. Before deciding, explicitly check these high-risk, easy-to-miss changes
and treat any of them as category 3: - Negation flips: a ~“not / no / mnever'' (or its source-
language equivalent) present on one side but missing on the other (e.g. ~“which is NOT a
demand'' -> ~“which is a demand''). - Quantity / condition changes: numbers, percentages,
quantifiers (" "all / some / at least / only / most''), or time / conditional phrases

(" "before / after / if / except'') that differ between source and translation. - Relation
changes: same referents but changed role structure (e.g. ~“sold to'' vs ~“sold by'', ~“caused
by'' vs ““caused''). A fluent, well-formed English sentence can still be wrong this way ---
do NOT mark OK just because the translation reads naturally.

Now evaluate the following item:

question: {question} translation: {translation}

Figure 17: Prompt used for analyzing translation errors.

A.5 Answer quality

Figure 18 shows the prompt used for our pairwise semantic evaluation in Appendix E. It instructs the
judge to compare blinded candidate answers based on semantic answer quality and to treat purely stylistic
or paraphrastic differences as ties.

You are a multilingual semantic answer—-quality evaluator. Compare two candidate answers to
the same question. Candidate order is randomized and carries no meaning.

Judge semantic answer quality, prioritizing:

- factual correctness;

- whether the answer addresses the intended question;

- preservation of culturally and linguistically relevant meaning;

- whether either answer introduces a factual error, mistranslation, or inappropriate
interpretation.

Reference answers are evidence, but may be incomplete: a semantically correct alternative
formulation can still be valid. Differences that are only stylistic, grammatical, or
paraphrastic should normally be a tie. Do not prefer an answer merely because it is longer,
more detailed, or has greater surface overlap with a reference. Use TIE when neither answer
has a meaningful semantic advantage.

Return a short reason grounded in the question, reference, and candidates. Do not speculate
about which system produced either candidate.

Question (original target language):
{question}

Reference answer(s), where available:
- {reference_answer_1}
- {reference_answer_2}

Candidate A:
{candidate_a}

Candidate B:
{candidate_b}

Choose A, B, or TIE according to the semantic evaluation criteria.

Figure 18: Prompt used for pairwise answer quality evaluation.
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B Languages

Table 7 lists the languages evaluated per dataset with their resource tier assignment. Resource tiers follow
Singh et al. (2025): high-resource languages have substantial web presence and strong multilingual model
coverage; low-resource languages have limited digital resources.

Dataset Total High Mid Low
Open-ended QA

Aya” 6 4 1 1
BLEnD" 14 9 1 4
Global-PIQA-OE" 116 44 42 30
MKOQA 25 19 6 0
Multiple-choice QA

Global-MMLU" 42 22 11 9
Belebele 121 31 42 48
Global-PIQA” 116 44 42 30
MCSQA 8 8 0 0
Math

MGSM 11 7 4 0
MMath 10 9 1 0

Table 7: Resource-level breakdown by dataset. * denotes culturally grounded datasets.

Aya Evaluation Suite (human-annotated subset) (6 languages): Telugu, Yoruba, Arabic, Turkish,
Portuguese, Chinese.

BLEnD (14 languages): Chinese (Simplified), Spanish (Spain), Spanish (Mexico), Indonesian, Korean
(South Korea), Korean (North Korea), Greek, Persian, Arabic (Algeria), Azerbaijani, Javanese, Assamese,
Hausa, Amharic.

MCSQA (8 languages): Chinese, Dutch, English, French, German, Japanese, Portuguese, Russian.
MGSM (11 languages): Chinese, English, French, German, Japanese, Russian, Spanish, Bengali, Swahili,
Telugu, Thai.

MMath (10 languages): Chinese, English, French, Japanese, Spanish, Arabic, Korean, Portuguese, Thai,
Vietnamese.

MKQA (25 languages): Arabic, Chinese (Hong Kong, Simplified, Taiwan), Danish, Finnish, French, Ger-
man, Hebrew, Hungarian, Italian, Japanese, Khmer, Korean, Malay, Norwegian, Dutch, Polish, Portuguese,
Russian, Spanish, Swedish, Thai, Turkish, Vietnamese.

Full language lists for Global-MMLU (42), Belebele (121), and Global-PIQA/Global-PIQA-OE (116) are
available in the per-language results tables in §D.

C Experimental details

Hardware and API costs. All experiments were run on NVIDIA A100 (80GB) and NVIDIA L40S
GPUs. For each model (Llama-3.1-8B-Instruct, Mistral-7B-Instruct-v0.3) and each method (E2E, Cgyq,
C.x), inference across all datasets took approximately 74 hours. We used the OpenAl API for querying
GPT-40-mini and GPT-5.4-mini. Our experiments cost about 100 USD in total.

Generation parameters. For all model components (MT1, reasoner, and MT2), we use the following
decoding configuration:

* max_new_tokens: 4096
e batch_size: 16
These settings are held constant across all backbone models (Llama-3.1-8B-Instruct, Mistral-7B-Instruct-

v0.3, and GPT-40-mini), datasets, and cascade configurations (Cgq, Ccx, E2E) to ensure comparability.
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D Detailed results

See our absolute score averages over languages per dataset and model in Table 8, and per-language
breakdown per model below.

Llama-3.1-8B-Instruct Mistral-7B-Instruct-v0.3 GPT-40-mini

Dataset Cstd E2E Cctx Cstd E2E Cctx Cstd E2E Cctx
Open-ended QA (chrF)

Aya" 9.56 11.27 14.26 9.71 12.61 11.99 14.65 15.96 15.52
BLEnD" 947 1191 12.14 827 17.14 9.05 17.26 22.10 17.26
Global-PIQA-OE" 11.99 1246 1431 1290 12.32 14.58 18.15 1541 18.73
MKQA 13.36 11.51 14.62 11.29 10.17 12.09 26.25 23.03 27.92
Multiple-choice QA (acc.)

Global- MMLU" 40.76 36.12 4312 2629 26.36 32.07 7040 6190 69.84
Belebele 56.89 5350 58.18 24.60 33.69 25.92 53.50 71.43 58.24
Global-PIQA” 65.60 6195 6624 51.72 50.60 59.11 80.69 49.02 76.95
MCSQA 64.62 67.12 65.12 57.12 60.38 59.12 68.33 72.08 67.92
Math (acc.)

MGSM 40.18 51.82 49.55 3527 2791 34.00 9242 86.36 91.52
MMath 13.50 13.80 16.20 540 4.10 5.70 38.33 36.00 38.33

Table 8: Overall results per dataset and model. Bold marks the best system for each dataset and model; ties are all
bolded. * denotes culturally grounded datasets. Cyq =standard cascade; E2E =end-to-end; C.x = context-aware
cascade.

Table 9: Per-language results on Global-MMLU (accuracy) for Llama-3.1-8B-Instruct and Mistral-7B-Instruct-v0.3.
Cqa =standard cascade; E2E =end-to-end; C.x =context-aware cascade. Bold marks the best system per row
within each model.

Llama-3.1-8B-Instruct  Mistral-7B-Instruct-v(.3
Language Cad E2E Ceix Caud E2E Ceix
High-resource (22)

Arabic 47.00 41.00 50.00 23.00 14.00 28.00
Chinese 54.00 35.00 54.00 27.00 33.00 31.00
Czech 48.00 34.00 49.00 33.00 27.00 39.00
Dutch 43.00 44.00 46.00 34.00 41.00 42.00
English 52.00 62.00 57.00 32.00 39.00 40.00
French 42.00 39.00 46.00 33.00 35.00 42.00
German 44.00 48.00 48.00 31.00 31.00 35.00
Greek 35.00 36.00 43.00 2500 28.00 29.00
Indonesian 50.00 32.00 54.00 27.00 26.00 36.00
Italian 45.00 40.00 48.00 31.00 40.00 45.00
Japanese 42.00 36.00 46.00 30.00 26.00 42.00
Korean 39.00 34.00 41.00 28.00 27.00 31.00
Persian 42.00 43.00 42.00 36.00 24.00 38.00
Polish 47.00 38.00 47.00 38.00 35.00 43.00

Portuguese 40.00 37.00 50.00 26.00 30.00 36.00
Romanian 46.00 41.00 48.00 34.00 26.00 37.00

Russian 47.00 32.00 51.00 30.00 38.00 39.00
Spanish 43.00 39.00 45.00 34.00 31.00 41.00
Swedish 46.00 42.00 44.00 26.00 37.00 37.00
Turkish 43.00 40.00 45.00 32.00 33.00 37.00

Ukrainian 38.00 36.00 41.00 34.00 31.00 43.00
Vietnamese  36.00 39.00 40.00 27.00 31.00 29.00

Avg 44.05 3945 47.05 3050 31.05 37.27
Mid-resource (11)

Bengali 42.00 33.00 46.00 20.00 24.00 29.00
Hebrew 40.00 35.00 38.00 28.00 21.00 32.00

Continued on next page
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Table 9 — continued
Llama-3.1-8B-Instruct  Mistral-7B-Instruct-v0.3

Language Cad E2E Cex Cau E2E Ceix

Hindi 36.00 36.00 40.00 25.00 29.00 32.00
Kyrgyz 35.00 31.00 37.00 19.00 21.00 21.00
Lithuanian 42.00 33.00 44.00 23.00 23.00 26.00
Malay 41.00 42.00 44.00 31.00 25.00 38.00
Nepali 43.00 39.00 49.00 21.00 28.00 26.00
Serbian 41.00 34.00 43.00 28.00 30.00 35.00
Sinhala 37.00 34.00 39.00 20.00 4.00 23.00
Swabhili 37.00 40.00 38.00 22.00 23.00 29.00
Telugu 41.00 25.00 43.00 14.00 12.00 21.00
Avg 39.55 3473 4191 2282 21.82 28.36
Low-resource (9)

Ambharic 37.00 29.00 36.00 29.00 6.00 31.00
Chichewa 28.00 26.00 30.00 15.00 22.00 15.00
Filipino 49.00 32.00 52.00 28.00 25.00 34.00
Hausa 30.00 36.00 29.00 13.00 20.00 22.00
Igbo 31.00 29.00 32.00 15.00 28.00 20.00
Malagasy 36.00 26.00 34.00 25.00 23.00 28.00
Shona 30.00 29.00 33.00 22.00 22.00 25.00
Somali 34.00 30.00 31.00 19.00 19.00 21.00
Yoruba 33.00 30.00 38.00 16.00 19.00 19.00
Avg 3422 29.67 35.00 2022 2044 23.89

Overall (42) 40.76 36.12 4312 2629 26.36 32.07

Table 10: Per-language results on MCSQA (accuracy) for Llama-3.1-8B-Instruct and Mistral-7B-Instruct-v0.3. Cgyq
= standard cascade; E2E =end-to-end; C. =context-aware cascade. Bold marks the best system per row within
each model.

Llama-3.1-8B-Instruct  Mistral-7B-Instruct-v0.3
Language Csld E2E Cc‘x Cstd E2E Cctx

High-resource (8)
Chinese 60.00 64.00 60.00 55.00 63.00 59.00

Dutch 73.00 79.00 74.00 69.00 67.00 75.00
English 67.00 77.00 66.00 65.00 65.00 69.00
French 72.00 70.00 74.00 54.00 62.00 58.00

German 65.00 71.00 65.00 58.00 59.00 61.00
Japanese 72.00 74.00 73.00 66.00 63.00 64.00
Portuguese  73.00 64.00 72.00 57.00 63.00 56.00
Russian 35.00 38.00 37.00 33.00 41.00 31.00

Avg 64.62 6712 65.12 57.12 60.38 59.12
Overall 8) 6462 67.12 65.12 57.12 60.38 59.12

Table 11: Per-language results on Belebele (accuracy) for Llama-3.1-8B-Instruct and Mistral-7B-Instruct-v0.3. Cgyq
=standard cascade; E2E =end-to-end; C.x = context-aware cascade. Bold marks the best system per row within
each model.

Llama-3.1-8B-Instruct  Mistral-7B-Instruct-v0.3

Language Cqua E2E Ceix Cqua E2E Cox
High-resource (31)

Chinese (Simplified) 53.33  80.00 63.33 30.00 66.67 26.67
Chinese (Traditional) 63.33 86.67 70.00 33.33 56.67 40.00
Czech 76.67 86.67 76.67 20.00 63.33 16.67

Continued on next page

436



Table 11 — continued

Llama-3.1-8B-Instruct  Mistral-7B-Instruct-v0.3

Language Caud E2E Cex Cau E2E Cex
Danish 76.67 8333 76.67 2333 56.67 26.67
Dutch 90.00 86.67 90.00 26.67 60.00 46.67
Egyptian Arabic 66.67 5333 66.67 3333 3333 23.33
English 80.00 90.00 8333 56.67 66.67 56.67
French 80.00 83.33 80.00 33.33 63.33 30.00
German 86.67 90.00 90.00 26.67 60.00 36.67
Greek 83.33 7333  86.67 20.00 36.67 26.67
Hungarian 76.67 80.00 76.67 16.67 60.00 23.33
Indonesian 80.00 70.00 80.00 20.00 43.33 26.67
Ttalian 76.67 80.00 80.00 40.00 56.67 56.67
Japanese 63.33 60.00 6333 36.67 50.00 36.67
Korean 76.67 70.00 76.67 16.67 46.67 20.00
Mesopotamian Arabic 66.67 5333 63.33 20.00 46.67 23.33
Modern Standard Arabic 70.00 73.33 80.00 50.00 56.67 33.33
Modern Standard Arabic (Romanized) 20.00 23.33 20.00 23.33 13.33 16.67
Najdi Arabic 50.00 53.33 53.33 20.00 36.67 20.00
North Levantine Arabic 56.67 53.33 5333 20.00 33.33 23.33
Polish 86.67 76.67 90.00 26.67 56.67 30.00
Portuguese 80.00 93.33 80.00 23.33 63.33 33.33
Romanian 70.00 7333 7333 16.67 50.00 23.33
Russian 66.67 76.67 66.67 33.33 60.00 30.00
Slovak 86.67 6333 86.67 16.67 40.00 20.00
Spanish 93.33  96.67 93.33 40.00 56.67 40.00
Swedish 76.67 76.67 80.00 26.67 70.00 26.67
Turkish 66.67 7333 66.67 36.67 43.33 36.67
Ukrainian 7333 60.00 73.33 4333 50.00 50.00
Vietnamese 83.33 83.33 86.67 26.67 56.67 30.00
Western Persian 76.67 66.67 76.67 43.33 50.00 43.33
Avg 72.69 7323 7430 29.03 51.72 31.40
Mid-resource (42)

Afrikaans 86.67 83.33 86.67 30.00 43.33 30.00
Armenian 73.33 6333  76.67 16.67 36.67 16.67
Basque 7333 56.67 73.33 30.00 16.67 26.67
Bengali 53.33 5333 53.33  30.00 23.33 26.67
Bengali (Romanized) 40.00 30.00 40.00 2333 16.67 20.00
Bulgarian 80.00 76.67 80.00 26.67 53.33 26.67
Burmese 33.33 4333 36.67 2333 10.00 23.33
Catalan 76.67 8333 76.67 20.00 76.67 23.33
Croatian 83.33 80.00 86.67 30.00 63.33 33.33
Eastern Panjabi 40.00 36.67 40.00 20.00 26.67 16.67
Finnish 66.67 8333 70.00 26.67 40.00 23.33
Georgian 66.67 56.67 66.67 16.67 20.00 13.33
Gujarati 56.67 5333 56.67 26.67 20.00 26.67
Hebrew 80.00 66.67 80.00 33.33 40.00 43.33
Hindi 66.67 60.00 63.33 30.00 26.67 40.00
Hindi (Romanized) 46.67 5333 46.67 20.00 26.67 16.67
Icelandic 80.00 60.00 80.00 23.33 43.33 36.67
Kannada 60.00 56.67 63.33 10.00 20.00 16.67
Kazakh 60.00 60.00 60.00 10.00 30.00 13.33
Khmer 53.33 20.00 53.33 1333 16.67 26.67
Kyrgyz 66.67 6333 7333 16.67 26.67 20.00
Lithuanian 66.67 56.67 70.00 33.33 43.33 40.00
Macedonian 60.00 86.67 70.00 40.00 60.00 36.67
Malayalam 46.67 4333 50.00 10.00 23.33 13.33
Marathi 73.33  86.67 73.33 26.67 43.33 30.00
Nepali 40.00 56.67 40.00 13.33 20.00 20.00
North Azerbaijani 60.00 63.33 60.00 4333 3333 43.33
Northern Uzbek 70.00 70.00 7333 36.67 26.67 40.00
Norwegian Bokmaél 83.33 83.33 83.33 30.00 40.00 13.33
Serbian 76.67 76.67 80.00 36.67 56.67 36.67
Sinhala 46.67 2333  50.00 20.00 3.33 16.67
Sinhala (Romanized) 30.00 26.67 33.33 20.00 20.00 23.33
Slovenian 70.00 7333 76.67 26.67 50.00 23.33

Continued on next page
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Table 11 — continued

Llama-3.1-8B-Instruct  Mistral-7B-Instruct-v0.3

Language Caud E2E Cex Cau E2E Cex

Standard Malay 90.00 83.33 90.00 30.00 43.33 33.33
Swahili 56.67 50.00 66.67 13.33 33.33 16.67
Tagalog 53.33  56.67 56.67 26.67 33.33 23.33
Tamil 50.00 60.00 50.00 20.00 40.00 20.00
Telugu 40.00 46.67 40.00 26.67 33.33 20.00
Thai 60.00 7333 66.67 2333 30.00 23.33
Tosk Albanian 86.67 80.00 90.00 26.67 33.33 26.67
Urdu 90.00 70.00 90.00 46.67 30.00 53.33
Urdu (Romanized) 3333 16.67 3333 36.67 20.00 26.67
Avg 62.54 60.08 6444 2532 33.17 26.19
Low-resource (48)

Ambharic 33.33 20.00 3333  30.00 13.33 16.67
Assamese 50.00 56.67 53.33 3333 16.67 43.33
Bambara 26.67 20.00 23.33 1333 16.67 13.33
Cebuano 60.00 50.00 56.67 36.67 30.00 36.67
Central Kurdish 73.33  60.00 70.00 30.00 26.67 16.67
Estonian 70.00 66.67 76.67 23.33 26.67 26.67
Ganda 33.33 2667 2667 3.33  20.00 6.67
Guarani 30.00 36.67 30.00 20.00 36.67 20.00
Haitian Creole 63.33 3333 63.33 2333 30.00 26.67
Halh Mongolian 46.67 3333 50.00 30.00 13.33 30.00
Hausa 4333  30.00 50.00 2333 16.67 23.33
Igbo 40.00 16.67 4333 1333 13.33 16.67
Tlocano 46.67 4333 46.67 3333 26.67 36.67
Javanese 66.67 56.67 66.67 16.67 26.67 16.67
Jingpho 20.00 16.67 2333 10.00 13.33 10.00
Kabuverdianu 63.33 46.67 63.33 20.00 33.33 23.33
Kinyarwanda 23.33  30.00 23.33 20.00 20.00 16.67
Lao 30.00 26.67 36.67 26.67 2333 33.33
Lingala 23.33 2333 2333 1333 2333 13.33
Luo 23.33 2333 2333 16.67 16.67 20.00
Maltese 66.67 56.67 70.00 30.00 23.33 36.67
Maori 60.00 3333 60.00 26.67 16.67 26.67
Nepali (Romanized) 46.67 46.67 50.00 20.00 26.67 20.00
Nigerian Fulfulde 36.67 2333  40.00 2333 2333 23.33
Northern Sotho 30.00 30.00 30.00 2333 30.00 23.33
Nyanja 33.33  46.67 33.33 16.67 20.00 23.33
Odia 53.33 3333  56.67 20.00 13.33 16.67
Plateau Malagasy 26.67 36.67 26.67 13.33  30.00 13.33
Shan 26.67 30.00 2333 2333 1333 16.67
Shona 36.67 26.67 36.67 20.00 33.33 16.67
Sindhi 53.33  46.67 56.67 23.33 20.00 26.67
Somali 16.67 2333 16.67 10.00 23.33 10.00
Southern Pashto 56.67 4333 60.00 16.67 16.67 16.67
Southern Sotho 26.67 33.33 30.00 20.00 13.33 23.33
Standard Latvian 60.00 7333 56.67 30.00 36.67 23.33
Standard Tibetan 36.67 1333 3333 1333 6.67 13.33
Sundanese 53.33 4333 5333 2333  30.00 30.00
Swati 46.67 3333 46.67 26.67 26.67 26.67
Tajik 66.67 50.00 70.00 20.00 23.33 23.33
Tigrinya 23.33 2333  26.67 6.67 23.33 13.33
Tsonga 30.00 40.00 33.33 26.67 16.67 30.00
Tswana 30.00 26.67 26.67 2333 20.00 23.33
Waray 56.67 26.67 56.67 30.00 43.33 30.00
West Central Oromo 43.33 2333 43.33 6.67 13.33 10.00
Wolof 36.67 1333 3333 3333 30.00 33.33
Xhosa 2333 16.67 2333 1333 16.67 23.33
Yoruba 26.67 36.67 20.00 16.67 10.00 23.33
Zulu 3333 3333 3333 20.00 36.67 20.00
Avg 4174 3500 4229 21.11 22.50 22.15
Overall (121) 56.89 53.50 58.18 24.60 33.69 25.92
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Table 12: Per-language results on Global-PIQA (accuracy) for Llama-3.1-8B-Instruct and Mistral-7B-Instruct-v0.3.
Cyq =standard cascade; E2E =end-to-end; C.x =context-aware cascade. Bold marks the best system per row
within each model.

Llama-3.1-8B-Instruct Mistral-7B-Instruct-v0.3

Language Cqd E2E Cex Csu E2E Cetx
High-resource (44)

Algerian Arabic 50.00 60.00 46.67 40.00 36.67 60.00
Burushaski 40.00 4333 40.00 26.67 40.00 40.00
Cantonese 70.00 60.00 70.00 60.00 46.67 66.67
Chinese (Simplified) 56.67 56.67 60.00 56.67 63.33 70.00
Chinese (Traditional) 56.67 50.00 53.33 40.00 56.67 53.33
Czech 7333 6333 73.33 56.67 40.00 70.00
Dutch 70.00 66.67 70.00 60.00 56.67 66.67
Egyptian Arabic 60.00 36.67 56.67 40.00 53.33 50.00
English 7333 7333 7333 6333 76.67 66.67
French (Canada) 86.67 80.00 90.00 76.67 50.00 80.00
French (France) 7333 66.67 7333 66.67 63.33 66.67
German 66.67 66.67 7333 46.67 50.00 50.00
Greek 60.00 56.67 63.33 30.00 50.00 40.00
Gulf Arabic 40.00 66.67 36.67 63.33 43.33 70.00
Hungarian 83.33 8333 83.33  83.33 80.00 86.67
Indonesian 83.33 86.67 86.67 76.67 73.33 83.33
Italian 76.67 60.00 76.67 60.00 43.33 70.00
Japanese 70.00 5333 7333 60.00 63.33 66.67
Korean 5333 60.00 53.33 46.67 43.33 56.67
Mesopotamian Arabic 63.33 6333 60.00 53.33 70.00 63.33
Modern Standard Arabic 63.33 60.00 6333 5333 60.00 46.67
Moroccan Arabic 50.00 5333 50.00 40.00 66.67 56.67
Najdi Arabic 76.67 6333 80.00 46.67 30.00 53.33

North Levantine Arabic (Jordan) 60.00 46.67 60.00 66.67 40.00 70.00
North Levantine Arabic (Lebanon)  73.33  70.00 73.33  50.00 66.67 70.00
North Levantine Arabic (Palestine)  56.67 56.67 56.67 46.67 50.00 63.33

North Levantine Arabic (Syria) 70.00 60.00 70.00 50.00 53.33 60.00
Polish 50.00 60.00 53.33 46.67 46.67 53.33
Portuguese (Brazil) 66.67 80.00 66.67 50.00 76.67 70.00
Portuguese (Portugal) 93.33 86.67 9333 73.33  66.67 80.00
Romanian 90.00 86.67 9333 86.67 73.33 93.33
Russian 80.00 56.67 8333 60.00 56.67 66.67
Slovak 60.00 70.00 56.67 53.33 36.67 60.00
Slovak (SARI) 53.33 60.00 5333 63.33 36.67 63.33
Spanish (Mexico) 76.67 76.67 76.67 76.67 80.00 90.00
Spanish (Peru) 90.00 83.33 90.00 83.33 70.00 90.00
Spanish (Spain) 66.67 90.00 63.33 66.67 66.67 70.00
Swedish 66.67 80.00 70.00 60.00 66.67 66.67
Ta’izzi-Adeni Arabic 60.00 66.67 63.33 63.33 53.33 73.33
Tunisian Arabic 63.33 63.33 63.33 56.67 53.33 56.67
Turkish 76.67 80.00 76.67 60.00 66.67 73.33
Ukrainian 80.00 76.67 80.00 56.67 56.67 73.33
Vietnamese 60.00 5333 60.00 46.67 43.33 53.33
Western Persian 70.00 36.67 76.67 46.67 50.00 50.00
Avg 67.27 6523 67.88 57.05 56.06 65.45
Mid-resource (42)

Armenian 60.00 70.00 63.33 10.00 53.33 20.00
Belarusian 80.00 63.33 80.00 53.33 36.67 63.33
Bengali 80.00 80.00 83.33 30.00 53.33 43.33
Bengali (Romanized) 33.33 4333  33.33  30.00 16.67 36.67
Bosnian 86.67 90.00 86.67 90.00 73.33 93.33
Bulgarian 86.67 73.33 86.67 56.67 53.33 73.33
Catalan 76.67 66.67 76.67 66.67 40.00 73.33
Croatian 83.33 70.00 83.33 66.67 63.33 76.67
Eastern Panjabi 63.33 63.33 63.33 43.33 56.67 56.67
Finnish 63.33 56.67 63.33 56.67 56.67 60.00
Galician 66.67 60.00 70.00 56.67 43.33 63.33

Continued on next page
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Table 12 — continued

Llama-3.1-8B-Instruct Mistral-7B-Instruct-v0.3

Language Ciud E2E Cex Cau E2E Cex
Georgian 56.67 6333 56.67 60.00 46.67 56.67
Gujarati 90.00 76.67 90.00 40.00 36.67 46.67
Hebrew 60.00 60.00 63.33 46.67 33.33 53.33
Hindi 80.00 76.67 80.00 63.33 53.33 63.33
Icelandic 86.67 76.67 86.67 56.67 40.00 66.67
Kannada 76.67 70.00 83.33 36.67 56.67 50.00
Kazakh 50.00 60.00 50.00 23.33 33.33 30.00
Kyrgyz 60.00 63.33 60.00 63.33 20.00 63.33
Lithuanian 66.67 76.67 63.33  60.00 80.00 56.67
Macedonian 76.67  66.67 80.00 60.00 60.00 73.33
Malayalam 60.00 4333  60.00 43.33 23.33 46.67
Marathi 90.00 60.00 90.00 60.00 43.33 66.67
Nepali 70.00 70.00 70.00 60.00 60.00 63.33
North Azerbaijani 76.67 50.00 76.67 36.67 50.00 46.67
Northern Uzbek 56.67  60.00 53.33  46.67 46.67 60.00
Norwegian Bokmaél 80.00 60.00 80.00 76.67 60.00 76.67
Norwegian Nynorsk 8333 6333 86.67 4333 53.33 46.67
Serbian (Cyrillic) 56.67 53.33 5333  70.00 33.33 53.33
Serbian (Latin) 70.00 60.00 70.00 53.33 63.33 53.33
Sinhala 46.67 56.67 5333 36.67 10.00 40.00
Slovenian 7333  40.00 73.33  53.33  40.00 60.00
Slovenian (CERK) 4333  46.67 5333 36.67 50.00 40.00
Standard Malay 86.67 86.67 86.67 70.00 76.67 73.33
Swahili 76.67 66.67 76.67 60.00 56.67 63.33
Tagalog 76.67 60.00 76.67 60.00 50.00 50.00
Tamil 60.00 70.00 60.00 33.33 26.67 33.33
Telugu 90.00 66.67 90.00 40.00 33.33 36.67
Thai 83.33 76.67 83.33 46.67 56.67 60.00
Tosk Albanian 63.33 46.67 63.33  60.00 43.33 60.00
Urdu 86.67 73.33 86.67 60.00 60.00 73.33
Urdu (Romanized) 56.67 70.00 56.67 56.67 30.00 60.00
Avg 70.72 6444 7151 5175 4698 56.75
Low-resource (30)

Amharic 60.00 50.00 56.67 40.00 26.67 53.33
Assamese 8333 7333  83.33 3333  60.00 40.00
Bambara 4333 5333 4333  36.67 30.00 50.00
Bhojpuri 56.67 70.00 63.33 46.67 43.33 53.33
Central Kurdish 56.67 53.33  56.67 33.33 50.00 43.33
Dhundari 80.00 46.67 80.00 50.00 56.67 63.33
Ekpeye 56.67 43.33 56.67 40.00 56.67 43.33
Estonian 53.33 5333  50.00 36.67 46.67 40.00
Faroese 46.67 46.67 5333 4333 4333 70.00
Hausa 46.67 4333  46.67 46.67 50.00 56.67
Hawaiian 4333  56.67 4333 36.67 4333 53.33
Idoma 40.00 40.00 40.00 30.00 40.00 50.00
Igbo 50.00 30.00 50.00 33.33 43.33 50.00
Isoko 50.00 70.00 53.33 50.00 36.67 53.33
Javanese 53.33  56.67 50.00 53.33 50.00 63.33
Kinyarwanda 63.33  46.67 66.67 43.33 26.67 50.00
Kumzari 53.33  36.67 53.33  36.67 46.67 56.67
Lingala 4333 53.33 4333 3333 60.00 43.33
Luo 43.33  40.00 4333  36.67 66.67 50.00
Marwari 7333  66.67 7333  60.00 56.67 60.00
Meitei (Bengali script) 66.67 40.00 70.00 40.00 33.33 50.00
Meitei (Meitei script) 4333  50.00 46.67 50.00 43.33 53.33
Nagamese 4333  46.67 40.00 4333 5333 66.67
Nigerian Pidgin 80.00 80.00 80.00 66.67 80.00 73.33
Sindhi 100.00 96.67 100.00 66.67 36.67 60.00
Sindhi (Devanagari) 63.33  56.67 66.67 56.67 60.00 43.33
Urhobo 46.67 5333 4333  36.67 40.00 50.00
Uyghur 46.67 46.67 4333 50.00 53.33 53.33
Yoruba 4333  50.00 4333 40.00 36.67 46.67
Zulu 50.00 60.00 53.33  46.67 60.00 53.33
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Table 12 — continued
Llama-3.1-8B-Instruct

Mistral-7B-Instruct-v0.3

Language Ciud E2E Cex Cau E2E Cex
Avg 56.00 53.67 56.44 43.89 47.67 53.11
Overall (116) 65.60 6195 66.24 51.72 50.60 59.11

Table 13: Per-language results on MGSM (accuracy) for Llama-3.1-8B-Instruct and Mistral-7B-Instruct-v0.3. Cyq
= standard cascade; E2E =end-to-end; C. =context-aware cascade. Bold marks the best system per row within

each model.

Table 14: Per-language results on MMath (accuracy) for Llama-3.1-8B-Instruct and Mistral-7B-Instruct-v0.3. Cyq
=standard cascade; E2E =end-to-end; C.x = context-aware cascade. Bold marks the best system per row within

each model.

Llama-3.1-8B-Instruct

Mistral-7B-Instruct-v0.3

Language Caud E2E Cex Caud E2E Ceix

High-resource (7)

Chinese 38.00 58.00 50.00 37.00 38.00 37.00
English 36.00 66.00 56.00 53.00 56.00 53.00
French 46.00 52.00 56.00 49.00 43.00 48.00
German 46.00 61.00 54.00 46.00 37.00 41.00
Japanese 36.00 48.00 45.00 34.00 25.00 34.00
Russian 52.00 56.00 65.00 51.00 43.00 47.00
Spanish 49.00 58.00 50.00 46.00 33.00 45.00
Avg 4329 57.00 5371 4514 39.29 43.57
Mid-resource (4)

Bengali 29.00 40.00 35.00 24.00 6.00 23.00
Swabhili 50.00 44.00 59.00 12.00 3.00 11.00
Telugu 30.00 35.00 39.00 7.00 4.00 6.00
Thai 30.00 52.00 36.00 29.00 19.00 29.00
Avg 34775 4275 4225 18.00 8.00 17.25
Overall (11) 40.18 51.82 4955 35.27 2791 34.00

Llama-3.1-8B-Instruct

Mistral-7B-Instruct-v0.3

Language Caua E2E Ceix Caa E2E Ceix
High-resource (9)

Arabic 18.00 8.00 21.00 7.00 1.00 7.00
Chinese 11.00 14.00 13.00 7.00 5.00 7.00
English 14.00 17.00 17.00 7.00 8.00 7.00
French 15.00 15.00 17.00 8.00 4.00 10.00
Japanese 12.00 15.00 15.00 3.00 6.00 3.00
Korean 9.00 15.00 11.00 4.00 1.00 3.00
Portuguese 14.00 15.00 20.00 5.00 6.00 6.00
Spanish 16.00 16.00 19.00 4.00 4.00 4.00
Vietnamese 15.00 10.00 18.00 4.00 2.00 5.00
Avg 1378 13.89 16.78 544 4.11 5.78
Mid-resource (1)

Thai 11.00 13.00 11.00 5.00 4.00 5.00
Avg 11.00 13.00 11.00 5.00 4.00 5.00
Overall (10) 1350 13.80 16.20 540 4.10 5.70
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Table 15: Per-language results on Aya (chrF) for Llama-3.1-8B-Instruct and Mistral-7B-Instruct-v0.3. Cyy = standard
cascade; E2E =end-to-end; C.x = context-aware cascade. Bold marks the best system per row within each model.

Llama-3.1-8B-Instruct  Mistral-7B-Instruct-v0.3
Language Csua E2E Ceix Csu E2E Cex

High-resource (4)

Arabic 8.67 9.43 13.63  9.25 9.18 11.21
Chinese 5.02 6.46 1049 487 10.12 8.35
Portuguese  19.72 2254 27.29 2252 26.96 26.79
Turkish 1433 1564 2094 1541 17.67 18.02
Avg 11.94 1352 18.09 13.01 1598 16.09
Mid-resource (1)

Telugu 793 11.01 11.09 3.36 8.19 5.09
Avg 793 11.01 11.09 3.36 8.19 5.09
Low-resource (1)

Yoruba 1.66 2.55 2.11 2.86 3.51 2.50
Avg 1.66 2.55 2.11 2.86 3.51 2.50

Overall (6) 9.56 11.27 1426 971 12.61 11.99

Table 16: Per-language results on BLEnD (chrF) for Llama-3.1-8B-Instruct and Mistral-7B-Instruct-v0.3. Cgyq
=standard cascade; E2E =end-to-end; C.x = context-aware cascade. Bold marks the best system per row within
each model.

Llama-3.1-8B-Instruct  Mistral-7B-Instruct-v0.3

Language Cad E2E Cex Caua E2E Ceix
High-resource (9)

Arabic 11.82  12.13 12.82 1047 5.23 10.80
Chinese 523 2631 8.95 6.03 8.37 7.53
Greek 11.50 1332 1423 10.65 5.68 11.28

Indonesian 13.27 1211  16.63 13.16 13.09 13.18
Korean (KP) 2.95 5.32 5.71 1.85 4.34 3.64
Korean (KR) 642 1129 843 4.43 441 5.33
Persian 11.72  12.88 13.58 9.16 5.52 9.15
Spanish (ES) 1497 1379 18.01 1581 1741 16.52
Spanish (MX) 1494 1470 16.66 1529 16.06 16.89

Avg 10.31  13.54 12.78  9.65 8.90 10.48
Mid-resource (1)

Azerbaijani 10.20  13.04 15.07 8.81 6.83 9.31

Avg 1020 13.04 15.07 8.81 6.83 9.31
Low-resource (4)

Ambharic 4.59 4.05 5.65 1.39 0.82 2.51
Assamese 9.08 11.17  11.79 6.16 2.49 7.74
Hausa 6.20 6.77 9.04 3.66 3.84 3.54
Javanese 9.74 9.93 1345 8.95 5.86 9.24
Avg 7.40 7.98 9.98 5.04 3.25 5.76

Overall (14) 947 1191 1214 827 7.14 9.05
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Table 17: Per-language results on Global-PIQA-OE (chrF) for Llama-3.1-8B-Instruct and Mistral-7B-Instruct-v0.3.
Cyq =standard cascade; E2E =end-to-end; C.x =context-aware cascade. Bold marks the best system per row
within each model.

Llama-3.1-8B-Instruct  Mistral-7B-Instruct-v(0.3

Language Cqua E2E Ceix Cqua E2E Ceix
High-resource (44)

Algerian Arabic 10.56  9.06 992 1225 537 12.00
Burushaski 2.66 5.23 4.32 292 3.64 5.28
Cantonese 2.56 3.53 3.94 1.79 1.66 3.45
Chinese (Simplified) 3.49 4.48 6.46 2.70 7.19 6.12
Chinese (Traditional) 3.84 4.98 8.71 2.87 9.21 7.00
Czech 11.08 8.77 13.65 1427 14.49 15.87
Dutch 21.72 1839 1794 23.82 2343 22.12
Egyptian Arabic 12.81  8.65 13.27 1401 579 15.06
English 19.23 1556 17.74 21.18 25.88 24.93
French (Canada) 18.74 16.82 21.85 24.10 22.63 24.52
French (France) 13.97 17.78 1424 20.78 20.38 21.38
German 1554 1625 16.55 19.28 18.55 20.31
Greek 9.82 7.81 13.67 10.08 10.36 11.00
Gulf Arabic 11.01  8.45 1023 1147 5.65 12.41
Hungarian 16.63 1442 1792 2176 17.07 21.96
Indonesian 21.30 17.89 18.78 2296 21.92 22.88
Italian 12.81 2410 21.37 18.80 21.24 22.88
Japanese 5.55 4.99 5.62 4.11 2.70 6.27
Korean 4.04 4.30 4.89 3.34 3.83 5.02
Mesopotamian Arabic 9.92 8.87 1071 12.67 5.13 14.31
Modern Standard Arabic 12.88 9.04 12.10 1231 7.82 12.29
Moroccan Arabic 10.54  9.08 10.61 12.14 5.77 12.48
Najdi Arabic 11.39 9.78 1447 1586 17.73 17.24

North Levantine Arabic (Jordan) 13.65 9.96 1515 1556 10.06 17.53
North Levantine Arabic (Lebanon)  7.90 6.79 1036 1253 547 12.77
North Levantine Arabic (Palestine)  7.28 6.80 9.64 11.06  5.06 11.55

North Levantine Arabic (Syria) 7.37 6.80 9.16 11.82  6.02 12.83
Polish 16.41 1434 1724 19.63 17.51 20.28
Portuguese (Brazil) 16.65 2217 1874 18.81 19.04 18.49
Portuguese (Portugal) 15.67 1431 15.82 1898 2091 20.28
Romanian 16.10 13.90 16.51 19.73 18.21 20.20
Russian 15.59 14.60 16.62 20.71 22.50 21.98
Slovak 13.62 1623 17.80 1581 17.14 17.08
Slovak (SARI) 10.97 836 12.06 11.03 10.12 11.82
Spanish (Mexico) 16.55 19.11 17.06 25.11 25.92 26.49
Spanish (Peru) 18.86 18.13 17.86 23.18 22.98 23.79
Spanish (Spain) 1843 17.09 19.28 22.80 23.07 23.87
Swedish 19.74 1588 20.51 21.71 20.82 24.33
Ta’izzi-Adeni Arabic 1025 882 1254 13.65 527 16.13
Tunisian Arabic 1146 9.70 10.20 12.79 5.48 13.66
Turkish 1712 1627 1941 1894 19.69 19.94
Ukrainian 14.13  9.81 1446 1647 14.80 17.49
Vietnamese 10.64 11.57 1442 1282 17.69 14.38
Western Persian 1463 1295 18.55 1535 14.67 17.70
Avg 12.62 11.86 1392 15.09 13.41 16.35
Mid-resource (42)

Armenian 13.15 9.77 1486 1147 15.42 14.00
Belarusian 13.93 1624 19.60 12.64 15.78 18.36
Bengali 11.25 1281 13.61 8.86 4.61 10.40
Bengali (Romanized) 0.15 11.23 10.11 7.00 11.54 4.92
Bosnian 18.65 17.24 1897 2391 21.04 23.53
Bulgarian 16.58 13.83 19.13 2391 20.38 24.04
Catalan 1524 16.01 1644 20.56 17.68 21.41
Croatian 13.69 1396 14.34 16.26 16.06 15.29
Eastern Panjabi 1234 1437 1527 8.53 7.45 8.69
Finnish 19.08 17.45 22.63 19.55 17.43 20.73
Galician 1541 16.85 20.54 18.64 20.07 22.22
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Table 17 — continued

Llama-3.1-8B-Instruct  Mistral-7B-Instruct-v0.3

Language Cad E2E Cex Cad E2E Ceix
Georgian 13.82 1333 16.76 1030 11.52 11.56
Gujarati 1336 15.61 1595 6.4l 8.53 9.64
Hebrew 1272 870 15.07 13.78 9.33 16.00
Hindi 1325 1378 1420 10.74 11.60 13.22
Icelandic 16.29 14.66 16.83 17.49 15.03 18.06
Kannada 1699 19.60 20.65 11.79 17.25 13.51
Kazakh 1495 18.14 2010 11.74 11.81 13.33
Kyrgyz 1499 17.10 16.85 11.23 947 10.99
Lithuanian 1255 1095 1412 1139 8.62 10.55
Macedonian 15.27 13.04 1491 17.52 15.18 17.41
Malayalam 15.69 19.12 19.07 1033 13.36 12.64
Marathi 1020 1447 1549 845 6.67 12.54
Nepali 1429 13.12 15.68 11.13 11.11 14.98
North Azerbaijani 14.08 13.25 1372 1475 11.99 15.97
Northern Uzbek 11.83 1519 16.24 1348 16.10 13.46
Norwegian Bokmal 17.86 1796 17.34 2031 1991 20.62
Norwegian Nynorsk 16.63 1579 1748 18.70 17.78 19.92
Serbian (Cyrillic) 5.93 9.76 1092 1634 13.56 17.32
Serbian (Latin) 13.30 10.81 13.77 1749 16.05 19.01
Sinhala 8.53 9.36 9.76 5.40 447 6.58
Slovenian 14.04 1222 1470 17.23 17.44 18.29
Slovenian (CERK) 9.77 7.95 996 11.76 9.61 11.52
Standard Malay 23.64 16.03 28.85 17.49 2573 20.77
Swabhili 14.80 13.55 1276 1075 13.24 13.03
Tagalog 21.37 19.60 24.72 2577 26.88 27.56
Tamil 21.73 21.00 2513 13.48 17.78 16.94
Telugu 17.07 18.59 2048 7.86 11.38 10.11
Thai 12.84 868 1519 11.83 1236 13.47
Tosk Albanian 1242 12.18 13.89 1328 12.54 14.24
Urdu 12.89 12.65 1578 13.11 13.27 16.07
Urdu (Romanized) 532 1048 1347 13.68 12.02 11.59
Avg 14.00 1420 16.56 13.96 14.02 15.35
Low-resource (30)

Amharic 4.04 6.45 7.72 1.66 1.29 2.58
Assamese 9.74 1221 1259 8.10 2.63 8.86
Bambara 532 1325 1029 5091 9.78 9.91
Bhojpuri 11.72  11.57 12.82 8.57 5.98 10.07
Central Kurdish 10.00 950 16.01 8.4l 4.87 12.70
Dhundari 10.69 11.51 1136 745 4.92 10.25
Ekpeye 389 11.05 6.54 4.38 6.28 4.64
Estonian 1439 11.24 18.64 14.14 994 14.62
Faroese 1430 11.77 17.53 1458 14.52 17.55
Hausa 11.76  8.45 13.13 990 1045 9.48
Hawaiian 12.81 1155 1585 1199 12.62 16.53
Idoma 3.89 1080 7.71 5.59 7.95 7.90
Igbo 920 1523 1525 951 15.30 17.16
Isoko 4.08 1230 6.66 5.40 8.30 10.06
Javanese 12.83 11.08 1410 15.19 11.69 15.59
Kinyarwanda 8.80 11.21 12.86 9.55 11.07 12.44
Kumzari 1.19 2.98 1.51 3.11 4.55 1.17
Lingala 832 1056 10.08 9.86 11.97 11.56
Luo 10.06 10.10 8.79 9.01 11.71 10.18
Marwari 9.68 10.13 11.20 9.21 7.15 11.17
Meitei (Bengali script) 9.19 1190 1091 2.65 1.89 2.88
Meitei (Meitei script) 0.06 1326 1447 0.01 3.32 10.38
Nagamese 7.55 9.09 1115 1273 10.05 13.14
Nigerian Pidgin 16.14 13.67 2115 1935 2024 20.81
Sindhi 11.69 1226 1376 7.17 3.70 9.97
Sindhi (Devanagari) 2.20 9.03 10.11  3.91 4.61 7.68
Urhobo 518 13.18 1042 6.32 10.76 15.49
Uyghur 6.64 1083 11.13 823 3.55 10.40
Yoruba 4.15 9.25 7.94 4.81 7.31 8.38
Zulu 879 1227 10.01 993 11.52 13.90
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Table 17 — continued
Llama-3.1-8B-Instruct  Mistral-7B-Instruct-v0.3

Language Cad E2E Cex Cad E2E Ceix
Avg 828 1092 11.72 822 8.33 10.91
Overall (116) 11.99 1246 1431 1290 12.32 14.58

Table 18: Per-language results on MKQA (chrF) for Llama-3.1-8B-Instruct and Mistral-7B-Instruct-v0.3. Cgyq
= standard cascade; E2E =end-to-end; C. =context-aware cascade. Bold marks the best system per row within
each model.

Llama-3.1-8B-Instruct  Mistral-7B-Instruct-v0.3

Language Cad E2E Cex Caud E2E Ceix
High-resource (19)

Arabic 11.73 1047 1247 10.03 5.79 10.55
Chinese (HK) 4.72 7.61 8.07 5.43 3.90 6.10

Chinese (Simplified) 791 9.31 10.88 3.96 3.04 4.82
Chinese (Traditional)  5.24 7.89 7.68 3.63 2.75 4.10

Danish 17.48 8.65 1757 15.62 14.22 16.59
Dutch 15.01 12.11 1520 14.06 16.62 14.54
French 16,79 17.05 1838 1533 1593 16.32
German 1641 1444 1744 1636 1534 17.47
Hungarian 13.82 1432 1536 1459 14.04 15.24
Italian 1691 1535 17.25 1642 15.67 17.27
Japanese 1423 1273 1590 640  4.07 10.74
Korean 6.71 5.09 7.07 3.88 2.46 4.70
Polish 16.25 1535 1812 14.64 13.01 15.19
Portuguese 1599 10.77 17.07 1553 16.29 16.32
Russian 1393  12.09 14.58 1246 11.10 1291
Spanish 16.39 1452 1693 1498 17.72 15.63
Swedish 1731 1032 17.64 1597 1452 17.28
Turkish 1433 1095 1332 13.52 8.84 13.52
Vietnamese 1379 13.07 1445 11.69 1048 12.44
Avg 1342 11.69 1449 11.82 10.83 12.72
Mid-resource (6)

Finnish 1624 1520 18.57 11.74 10.62 12.33
Hebrew 13.86 1243 1715 796  4.86 8.36
Khmer 3.50 3.51 4.46 1.87 2.58 2.13
Malay 16.02 1030 1531 1338 1144 13.61
Norwegian 1647 979 17.28 1498 13.37 15.72
Thai 13.04 1439 1729 7.84 5.55 8.48
Avg 13.19 1094 15.01 9.63 8.07 10.11
Overall (25) 1336 11.51 14.62 11.29 10.17 12.09
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E Answer quality

Sampling and judging. Examples are selected independently of chrF scores and cascade performance
using deterministic sampling. Within each dataset, language or locale groups and examples within each
group are shuffled, followed by round-robin selection across groups to encourage language coverage. The
same sampled examples are used across all three backbone models.

We use GPT-5.4-mini as the semantic judge. For each comparison, the judge receives the original target-
language question, available reference answer(s), and the two candidate outputs, with model and cascade
identities omitted. Candidate order is deterministically randomized and approximately balanced within
each model-dataset combination. The judge selects the first candidate, the second candidate, or a tie based
on factual correctness, relevance to the intended question, preservation of culturally and linguistically
relevant meaning, and factual or translation errors. Purely stylistic or paraphrastic differences are treated
as ties. Each judgment also includes a brief justification. Prompt is shown in Figure 18.

Human validation. Two human annotators independently evaluate 48 randomly sampled comparisons
using the same blinded inputs, labels, and evaluation criteria as the LLM judge. The validation subset is
selected independently of the LLM judge’s prediction.

Pairwise agreement between the two human annotators is 0.65 Cohen’s x. Agreement between GPT-5.4-
mini and the two human annotators is 0.75 and 0.54 Cohen’s k, respectively. Three-way agreement among
the two human annotators and GPT-5.4-mini is 0.65 Fleiss’ . These agreement levels indicate reasonably
consistent judgments overall, while also reflecting some annotator variation, and support using the LLM
judge for aggregate answer quality evaluation.

F Translation quality

Taxonomy development. We develop the translation error taxonomy through manual inspection of
MTT1 outputs across datasets and backbone models, focusing on recurring failures that alter informa-
tion relevant to the downstream task. We group these failures according to the aspect of the source
meaning that is changed, yielding the five error categories described in Section 4: structural/format-
ting error, referent/entity substitution, event/constraint distortion, cultural/local-term mistranslation, and
hallucination/over-answering, in addition to the OK label for faithful translations. The resulting definitions
and representative examples are incorporated into the judge prompt shown in Figure 17.

Human validation. To validate the judge model, two human annotators independently labeled approxi-
mately 0.25% of the translated data (across all datasets and models) using the same label definitions. The
agreement scores are computed only on this human-audited subset. Pairwise agreement between the two
human annotators was 0.72 Cohen’s k. Agreement between the judge and the two human annotators was
0.68 and 0.77 Cohen’s k, respectively. The three-way agreement among the two human annotators and
the judge was 0.72 Fleiss’ . These agreement scores suggest that the judge’s labels are reliable enough
for aggregate analysis. After this validation step, we apply the judge to the full translated data.
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G Detailed ablation results

G.1 Llama-3.1-8B-Instruct

Dataset Caa Cax  qt+ae getae Tetae
Open-ended generation (chrF)

Aya 9.56 14.26 13.48 11.08 11.73
BLEnD 947 12.14  11.88 10.59 8.76
Global-PIQA-OE  11.99 1431 14.35 12.11 11.57
MKQA 1336 14.62 1648 15.30 12.77

Multiple-choice (Acc.)
Global-MMLU 40.76 4312  38.38 39.95 38.69

Belebele 56.89 58.18 57.08 56.53 52.98
Global-PIQA 65.60 6624  66.84 58.51 62.93
MCSQA 64.62 65.12 50.38 64.25 63.62
Math (Acc.)

MGSM 40.18 49.55 38.73 33.73 39.82
MMath 13.50 16.20 8.40 10.40 10.70

Table 19: Llama-3.1-8B-Instruct overall accuracy and chrF scores with varying context provided to MT2 on all
datasets

Table 20: Llama-3.1-8B-Instruct overall accuracy with varying context provided to MT2 on Global-MMLU: High-
resource (22), Mid-resource (11) and Low-resource (9).

Language Cau Cax  qt+ae Qe+t e Te+ae
High-resource (22)

Arabic 47.00 50.00 46.00 47.00 41.00
Chinese 54.00 54.00 50.00 54.00 54.00
Czech 48.00 49.00  37.00 48.00 48.00
Dutch 43.00 46.00  40.00 42.00 44.00
English 52.00 57.00 44.00 52.00 52.00
French 42.00 46.00 42.00 42.00 44.00
German 44.00 48.00 44.00 44.00 46.00
Greek 35.00 43.00 35.00 25.00 10.00
Indonesian 50.00 54.00 50.00 50.00 52.00
Italian 45.00 48.00 44.00 44.00 44.00
Japanese 42.00 46.00 41.00 42.00 45.00
Korean 39.00 41.00 38.00 39.00 42.00
Persian 42.00 42.00 41.00 42.00 37.00
Polish 47.00 47.00 37.00 47.00 47.00

Portuguese 40.00 50.00 36.00 41.00 45.00
Romanian 46.00 48.00 41.00 46.00 45.00

Russian 47.00 51.00 43.00 44.00 42.00
Spanish 43.00 45.00 38.00 43.00 45.00
Swedish 46.00 44.00  44.00 46.00 44.00
Turkish 43.00 45.00 40.00 43.00 38.00

Ukrainian 38.00 41.00 25.00 36.00 31.00
Vietnamese 36.00 40.00 35.00 36.00 38.00

Avg 44.05 47.05  40.50 43.32 42.45
Mid-resource (11)

Bengali 42.00 46.00 41.00 41.00 35.00
Hebrew 40.00 38.00 40.00 37.00 31.00
Hindi 36.00 40.00 35.00 35.00 25.00
Kyrgyz 35.00 37.00 32.00 34.00 25.00
Lithuanian 42.00 44.00 39.00 41.00 42.00
Malay 41.00 44.00 40.00 41.00 42.00
Nepali 43.00 49.00 39.00 41.00 42.00
Serbian 41.00 43.00 37.00 41.00 42.00
Sinhala 37.00 39.00 37.00 36.00 37.00
Swahili 37.00 38.00 35.00 36.00 36.00
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Table 20 — continued

Language Cad Cax  qt+ae QGetae 7Te+ae
Telugu 41.00 43.00 41.00 40.00 39.00
Avg 39.55 4191 37.82 38.45 36.00
Low-resource (9)

Ambharic 37.00 36.00 37.00 36.00 22.00
Chichewa 28.00 30.00 29.00 25.00 30.00
Filipino 49.00 52.00 48.00 48.00 51.00
Hausa 30.00 29.00  30.00 30.00 29.00
Igbo 31.00 32.00 32.00 31.00 31.00
Malagasy 36.00 34.00 33.00 36.00 34.00
Shona 30.00 33.00 29.00 29.00 31.00
Somali 34.00 31.00 34.00 35.00 33.00
Yoruba 33.00 38.00 33.00 32.00 34.00
Avg 3422 35.00 33.89 33.56 32.78

Overall (42) 40.76 43.12  38.38 39.95 38.69

Table 21: Llama-3.1-8B-Instruct overall accuracy with varying context provided to MT2 on MCSQA: High-resource
®).

Language Cau Cax  qt+ae getae Te+ae

High-resource (8)
Chinese 60.00 60.00 52.00 60.00 60.00

Dutch 73.00 74.00 65.00 73.00 73.00
English 67.00 66.00  33.00 67.00 67.00
French 72.00 74.00 60.00 70.00 73.00

German 65.00 65.00 57.00 65.00 65.00
Japanese 72.00 73.00 61.00 72.00 73.00
Portuguese  73.00 72.00  49.00 73.00 69.00
Russian 35.00 37.00 26.00 34.00 29.00
Avg 64.62 65.12  50.38 64.25 63.62

Overall 8) 64.62 6512  50.38 64.25 63.62

Table 22: Llama-3.1-8B-Instruct overall accuracy with varying context provided to MT2 on Belebele: High-resource
(31), Mid-resource (42) and Low-resource (48).

Language Caa Ceix gt +Ge Qe+ Qe TeH e
High-resource (31)

Chinese (Simplified) 53.33  63.33 60.00 53.33 53.33
Chinese (Traditional) 63.33  70.00 63.33 63.33 63.33
Czech 76.67 76.67 66.67 76.67 76.67
Danish 76.67 76.67 76.67 76.67 76.67
Dutch 90.00 90.00  93.33 90.00 90.00
Egyptian Arabic 66.67 66.67 66.67 66.67 33.33
English 80.00 83.33 80.00 80.00 83.33
French 80.00 80.00 80.00 80.00 80.00
German 86.67 90.00  90.00 86.67 86.67
Greek 83.33  86.67 86.67 70.00 26.67
Hungarian 76.67 76.67  80.00 76.67 76.67
Indonesian 80.00 80.00 80.00 80.00 80.00
Italian 76.67 80.00  76.67 76.67 76.67
Japanese 63.33 63.33 63.33 63.33 63.33
Korean 76.67 76.67 76.67 76.67 76.67
Mesopotamian Arabic 66.67 63.33 66.67 66.67 53.33
Modern Standard Arabic 70.00  80.00 76.67 70.00 66.67
Modern Standard Arabic (Romanized) 20.00 20.00 20.00 20.00 20.00
Najdi Arabic 50.00 53.33 50.00 46.67 30.00
North Levantine Arabic 56.67 53.33 56.67 56.67 46.67
Polish 86.67  90.00 86.67 86.67 90.00
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Table 22 — continued

Language Caa Ceix gt +Ge Qe+ e TeH e
Portuguese 80.00 80.00  83.33 80.00 80.00
Romanian 70.00 73.33  70.00 70.00 73.33
Russian 66.67 66.67 73.33 66.67 40.00
Slovak 86.67 86.67 86.67 86.67 86.67
Spanish 93.33 9333 93.33 93.33 86.67
Swedish 76.67 80.00  76.67 76.67 80.00
Turkish 66.67 66.67 70.00 66.67 63.33
Ukrainian 73.33 73.33 73.33 73.33 36.67
Vietnamese 83.33  86.67 86.67 83.33 83.33
Western Persian 76.67 76.67 76.67 76.67 66.67
Avg 72.69 7430  73.76 72.15 66.02
Mid-resource (42)

Afrikaans 86.67 86.67 83.33 86.67 86.67
Armenian 7333  76.67  73.33 73.33 60.00
Basque 7333 7333 73.33 73.33 73.33
Bengali 53.33 53.33 53.33 53.33 40.00
Bengali (Romanized) 40.00 40.00 36.67 36.67 43.33
Bulgarian 80.00 80.00 80.00 80.00 66.67
Burmese 33.33  36.67 33.33 36.67 30.00
Catalan 76.67 76.67 76.67 76.67 76.67
Croatian 83.33  86.67 83.33 83.33 86.67
Eastern Panjabi 40.00 40.00  40.00 40.00 40.00
Finnish 66.67  70.00 66.67 70.00 66.67
Georgian 66.67 66.67 66.67 66.67 53.33
Gujarati 56.67 56.67 56.67 56.67 50.00
Hebrew 80.00 80.00 80.00 80.00 56.67
Hindi 66.67 63.33 66.67 63.33 33.33
Hindi (Romanized) 46.67 46.67 46.67 50.00 43.33
Icelandic 80.00 80.00 80.00 80.00 80.00
Kannada 60.00 63.33 60.00 60.00 40.00
Kazakh 60.00 60.00 60.00 60.00 40.00
Khmer 53.33 53.33 53.33 53.33 33.33
Kyrgyz 66.67 73.33 66.67 66.67 53.33
Lithuanian 66.67  70.00 66.67 66.67 66.67
Macedonian 60.00 70.00 60.00 60.00 60.00
Malayalam 46.67 50.00 46.67 46.67 50.00
Marathi 73.33 7333 73.33 73.33 66.67
Nepali 40.00 40.00  40.00 40.00 26.67
North Azerbaijani 60.00 60.00 60.00 60.00 60.00
Northern Uzbek 70.00 73.33  70.00 70.00 63.33
Norwegian Bokmal 83.33 83.33 83.33 83.33 83.33
Serbian 76.67 80.00  76.67 76.67 80.00
Sinhala 46.67 50.00 46.67 46.67 50.00
Sinhala (Romanized) 30.00 33.33 30.00 30.00 30.00
Slovenian 70.00 76.67  70.00 70.00 76.67
Standard Malay 90.00 90.00  90.00 90.00 90.00
Swahili 56.67 66.67 56.67 56.67 60.00
Tagalog 53.33  56.67 53.33 53.33 56.67
Tamil 50.00 50.00 50.00 50.00 46.67
Telugu 40.00 40.00  40.00 40.00 36.67
Thai 60.00 66.67 60.00 60.00 60.00
Tosk Albanian 86.67  90.00 86.67 86.67 86.67
Urdu 90.00 90.00  90.00 90.00 90.00
Urdu (Romanized) 33.33  33.33 33.33 33.33 26.67
Avg 62.54 64.44 62.38 62.62 57.62
Low-resource (48)

Amharic 33.33 3333 33.33 26.67 0.00
Assamese 50.00 53.33 50.00 50.00 33.33
Bambara 26.67 23.33 26.67 23.33 26.67
Cebuano 60.00 56.67 60.00 60.00 56.67
Central Kurdish 73.33  70.00 73.33 73.33 76.67
Estonian 70.00 76.67 66.67 70.00 73.33
Ganda 33.33  26.67 33.33 33.33 26.67
Guarani 30.00 30.00 30.00 30.00 30.00
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Table 22 — continued

Language Caa Ceix gt +Ge Qe+ e TeH e
Haitian Creole 63.33 63.33 63.33 63.33 63.33
Halh Mongolian 46.67 50.00  46.67 46.67 36.67
Hausa 43.33  50.00 43.33 43.33 46.67
Igbo 40.00 43.33 40.00 40.00 43.33
Ilocano 46.67 46.67 46.67 46.67 50.00
Javanese 66.67 66.67 66.67 66.67 66.67
Jingpho 20.00 23.33 20.00 20.00 23.33
Kabuverdianu 63.33 63.33 63.33 63.33 60.00
Kinyarwanda 2333 23.33 23.33 23.33 20.00
Lao 30.00 36.67 30.00 30.00 40.00
Lingala 23.33 23.33 23.33 23.33 23.33
Luo 23.33 2333 23.33 23.33 23.33
Maltese 66.67 70.00 66.67 66.67 70.00
Maori 60.00 60.00 60.00 60.00 60.00
Nepali (Romanized) 46.67 50.00 46.67 40.00 50.00
Nigerian Fulfulde 36.67 40.00 36.67 36.67 40.00
Northern Sotho 30.00 30.00 30.00 33.33 30.00
Nyanja 33.33 3333 33.33 33.33 33.33
Odia 53.33 56.67 53.33 50.00 56.67
Plateau Malagasy 26.67 26.67 26.67 26.67 26.67
Shan 26.67 23.33 26.67 26.67 23.33
Shona 36.67 36.67 36.67 33.33 36.67
Sindhi 53.33 56.67 53.33 53.33 56.67
Somali 16.67 16.67 16.67 16.67 16.67
Southern Pashto 56.67 60.00 56.67 56.67 56.67
Southern Sotho 26.67 30.00 26.67 26.67 26.67
Standard Latvian 60.00 56.67 60.00 60.00 50.00
Standard Tibetan 36.67 33.33 36.67 33.33 33.33
Sundanese 53.33 53.33 53.33 53.33 53.33
Swati 46.67 46.67 46.67 46.67 50.00
Tajik 66.67 70.00 66.67 66.67 70.00
Tigrinya 23.33  26.67 23.33 20.00 23.33
Tsonga 30.00 33.33 30.00 30.00 33.33
Tswana 30.00 26.67 30.00 30.00 26.67
Waray 56.67 56.67 56.67 56.67 56.67
West Central Oromo 43.33 43.33 43.33 43.33 33.33
Wolof 36.67 33.33 36.67 36.67 33.33
Xhosa 2333 23.33 23.33 23.33 23.33
Yoruba 26.67 20.00 26.67 23.33 20.00
Zulu 33.33 33.33 33.33 33.33 33.33
Avg 41.74  42.29 41.67 41.11 40.49
Overall (121) 56.89 58.18 57.08 56.53 52.98

Table 23: Llama-3.1-8B-Instruct overall accuracy with varying context provided to MT2 on Global-PIQA: High-
resource (44), Mid-resource (42) and Low-resource (30).

Language Caa Ceax Gt +ae Qe+t Qe Tet e
High-resource (44)

Algerian Arabic 50.00 46.67 56.67 50.00 60.00
Burushaski 40.00 40.00 36.67 26.67 23.33
Cantonese 70.00 70.00 73.33 70.00 66.67
Chinese (Simplified) 56.67 60.00 53.33 53.33 53.33
Chinese (Traditional) 56.67 53.33 70.00 70.00 66.67
Czech 73.33 73.33 73.33 66.67 73.33
Dutch 70.00 70.00 70.00 66.67 70.00
Egyptian Arabic 60.00 56.67 66.67 33.33 60.00
English 73.33 73.33 73.33 76.67 73.33
French (Canada) 86.67 90.00 80.00 70.00 76.67
French (France) 73.33 73.33 73.33 70.00 76.67
German 66.67 73.33 76.67 73.33 76.67
Greek 60.00 63.33 73.33 6.67 10.00
Gulf Arabic 40.00 36.67 63.33 46.67 56.67
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Table 23 — continued

Language Cau Cewx qt +Ge Qe+ Qe Te+ Qe
Hungarian 83.33 83.33 83.33 83.33 83.33
Indonesian 83.33 86.67 80.00 76.67 83.33
Italian 76.67 76.67 76.67 70.00 76.67
Japanese 70.00 73.33 70.00 63.33 73.33
Korean 53.33 53.33 53.33 53.33 63.33
Mesopotamian Arabic 63.33 60.00 73.33 73.33 70.00
Modern Standard Arabic 63.33 63.33 60.00 43.33 60.00
Moroccan Arabic 50.00 50.00 63.33 63.33 63.33
Najdi Arabic 76.67 80.00 76.67 70.00 66.67

North Levantine Arabic (Jordan) 60.00 60.00 56.67 46.67 53.33
North Levantine Arabic (Lebanon) 73.33 73.33 76.67 70.00 66.67
North Levantine Arabic (Palestine)  56.67 56.67 60.00 26.67 53.33

North Levantine Arabic (Syria) 70.00 70.00 53.33 33.33 46.67
Polish 50.00 53.33 63.33 60.00 63.33
Portuguese (Brazil) 66.67 66.67 73.33 66.67 73.33
Portuguese (Portugal) 93.33 93.33 86.67 50.00 83.33
Romanian 90.00 93.33 90.00 90.00 90.00
Russian 80.00 83.33 66.67 26.67 53.33
Slovak 60.00 56.67 73.33 70.00 73.33
Slovak (SARI) 53.33 53.33 56.67 46.67 56.67
Spanish (Mexico) 76.67 76.67 80.00 60.00 83.33
Spanish (Peru) 90.00 90.00 93.33 76.67 93.33
Spanish (Spain) 66.67 63.33 80.00 66.67 80.00
Swedish 66.67 70.00 63.33 50.00 66.67
Ta’izzi-Adeni Arabic 60.00 63.33 56.67 56.67 53.33
Tunisian Arabic 63.33 63.33 53.33 50.00 50.00
Turkish 76.67 76.67 80.00 80.00 80.00
Ukrainian 80.00 80.00 80.00 16.67 56.67
Vietnamese 60.00 60.00 53.33 53.33 50.00
Western Persian 70.00 76.67 56.67 56.67 60.00
Avg 67.27 67.88 68.86 57.50 65.23
Mid-resource (42)

Armenian 60.00 63.33 66.67 60.00 50.00
Belarusian 80.00 80.00 73.33 66.67 73.33
Bengali 80.00 83.33 76.67 76.67 63.33
Bengali (Romanized) 33.33 33.33 46.67 40.00 43.33
Bosnian 86.67 86.67 96.67 93.33 96.67
Bulgarian 86.67 86.67 83.33 53.33 73.33
Catalan 76.67 76.67 73.33 60.00 73.33
Croatian 83.33 83.33 83.33 76.67 83.33
Eastern Panjabi 63.33 63.33 70.00 63.33 60.00
Finnish 63.33 63.33 56.67 56.67 56.67
Galician 66.67 70.00 66.67 63.33 70.00
Georgian 56.67 56.67 53.33 50.00 53.33
Gujarati 90.00 90.00 86.67 86.67 80.00
Hebrew 60.00 63.33 66.67 30.00 56.67
Hindi 80.00 80.00 83.33 60.00 76.67
Icelandic 86.67 86.67 83.33 83.33 83.33
Kannada 76.67 83.33 73.33 76.67 53.33
Kazakh 50.00 50.00 46.67 40.00 36.67
Kyrgyz 60.00 60.00 63.33 60.00 36.67
Lithuanian 66.67 63.33 66.67 63.33 66.67
Macedonian 76.67 80.00 63.33 63.33 63.33
Malayalam 60.00 60.00 56.67 53.33 53.33
Marathi 90.00 90.00 86.67 76.67 83.33
Nepali 70.00 70.00 70.00 63.33 50.00
North Azerbaijani 76.67 76.67 66.67 63.33 66.67
Northern Uzbek 56.67 53.33 60.00 53.33 53.33
Norwegian Bokmal 80.00 80.00 73.33 76.67 73.33
Norwegian Nynorsk 83.33 86.67 66.67 63.33 66.67
Serbian (Cyrillic) 56.67 53.33 63.33 33.33 36.67
Serbian (Latin) 70.00 70.00 70.00 66.67 73.33
Sinhala 46.67 53.33 43.33 46.67 50.00
Slovenian 73.33 73.33 63.33 63.33 66.67
Slovenian (CERK) 43.33 53.33 53.33 43.33 56.67
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Table 23 — continued

Language Caa Ceix Gt tae Getae Tetae
Standard Malay 86.67 86.67 96.67 90.00 93.33
Swahili 76.67 76.67 73.33 66.67 70.00
Tagalog 76.67 76.67 80.00 80.00 80.00
Tamil 60.00 60.00 76.67 73.33 73.33
Telugu 90.00 90.00 76.67 66.67 73.33
Thai 83.33 83.33 76.67 76.67 80.00
Tosk Albanian 63.33 63.33 73.33 56.67 66.67
Urdu 86.67 86.67 80.00 76.67 76.67
Urdu (Romanized) 56.67 56.67 66.67 56.67 70.00
Avg 70.72 71.51 70.32 63.57 65.79
Low-resource (30)

Ambharic 60.00 56.67 60.00 46.67 33.33
Assamese 83.33 83.33 76.67 66.67 76.67
Bambara 43.33 43.33 63.33 40.00 53.33
Bhojpuri 56.67 63.33 63.33 60.00 60.00
Central Kurdish 56.67 56.67 56.67 56.67 60.00
Dhundari 80.00 80.00 66.67 60.00 66.67
Ekpeye 56.67 56.67 40.00 33.33 40.00
Estonian 53.33 50.00 53.33 56.67 53.33
Faroese 46.67 53.33 50.00 50.00 46.67
Hausa 46.67 46.67 46.67 50.00 46.67
Hawaiian 43.33 43.33 53.33 46.67 53.33
Idoma 40.00 40.00 70.00 63.33 60.00
Igbo 50.00 50.00 53.33 53.33 46.67
Isoko 50.00 53.33 46.67 46.67 46.67
Javanese 53.33 50.00 63.33 56.67 63.33
Kinyarwanda 63.33 66.67 63.33 50.00 60.00
Kumzari 53.33 53.33 53.33 53.33 56.67
Lingala 43.33 43.33 43.33 40.00 50.00
Luo 43.33 43.33 33.33 26.67 30.00
Marwari 73.33 73.33 83.33 83.33 76.67
Meitei (Bengali script) 66.67 70.00 46.67 36.67 46.67
Meitei (Meitei script) 43.33 46.67 36.67 30.00 30.00
Nagamese 43.33 40.00 60.00 53.33 60.00
Nigerian Pidgin 80.00 80.00 90.00 56.67 93.33
Sindhi 100.00 100.00  93.33 86.67 93.33
Sindhi (Devanagari) 63.33 66.67 76.67 70.00 53.33
Urhobo 46.67 43.33 53.33 46.67 46.67
Uyghur 46.67 43.33 53.33 56.67 43.33
Yoruba 43.33 43.33 56.67 56.67 50.00
Zulu 50.00 53.33 63.33 53.33 70.00
Avg 56.00 56.44 59.00 52.89 55.56
Overall (116) 65.60 66.24 66.84 58.51 62.93

Table 24: Llama-3.1-8B-Instruct overall accuracy with varying context provided to MT2 on MGSM: High-resource
(7) and Mid-resource (4).

Language Cad Cax G+ ae Getae 7Te+ae
High-resource (7)

Chinese 38.00 50.00  38.00 31.00 38.00
English 36.00 56.00  38.00 36.00 44.00
French 46.00 56.00 43.00 40.00 34.00
German 46.00 54.00 40.00 42.00 52.00
Japanese 36.00 45.00 36.00 32.00 40.00
Russian 52.00 65.00 48.00 41.00 49.00
Spanish 49.00 50.00 43.00 40.00 39.00
Avg 4329 5371  40.86 37.43 42.29
Mid-resource (4)

Bengali 29.00 35.00 29.00 20.00 28.00
Swahili 50.00 59.00 49.00 39.00 53.00

Continued on next page

452



Table 24 — continued

Language Cad Cax  qt+ae QGetae 7Te+ae
Telugu 30.00 39.00 31.00 24.00 26.00
Thai 30.00 36.00 31.00 26.00 35.00
Avg 3475 4225  35.00 27.25 35.50
Overall (11) 40.18 49.55 38.73 33.73 39.82

Table 25: Llama-3.1-8B-Instruct overall accuracy with varying context provided to MT2 on MMath: High-resource

(9) and Mid-resource (1).

Table 26: Llama-3.1-8B-Instruct chrF scores with varying context provided to MT2

Language Cqu Cax  qt+ae getae 7Te+ae
High-resource (9)

Arabic 18.00  21.00 16.00 16.00 19.00
Chinese 11.00 13.00 10.00 10.00 9.00
English 14.00 17.00 14.00 14.00 15.00
French 15.00 17.00 15.00 12.00 13.00
Japanese 12.00 15.00 13.00 9.00 11.00
Korean 9.00 11.00 8.00 9.00 10.00
Portuguese 14.00  20.00 14.00 13.00 17.00
Spanish 16.00 19.00 17.00 16.00 15.00
Vietnamese 15.00 18.00 12.00 14.00 14.00
Avg 13.78 16.78 13.22 12.56 13.67
Mid-resource (1)

Thai 11.00 11.00 11.00 11.00 12.00
Avg 11.00 11.00 11.00 11.00 12.00
Overall 10) 1350 16.20 13.00 12.40 13.50

Mid-resource (1) and Low-resource (1).

on Aya: High-resource (4),

Language Cyta Cax  q+ae Getae Te+ae
High-resource (4)

Arabic 8.67 13.63 12.76 10.69 11.28
Chinese 5.02 1049 11.51 7.11 6.84
Portuguese  19.72 27.29  25.75 22.71 22.86
Turkish 1433 20.94 18.47 16.44 19.70
Avg 11.93 18.09 17.12 14.24 15.17
Mid-resource (1)

Telugu 793 11.09 10.27 7.79 7.90
Avg 793  11.09 10.27 7.79 7.90
Low-resource (1)

Yoruba 1.66 2.11 2.10 1.76 1.80
Avg 1.66 2.11 2.10 1.76 1.80
Overall (6) 9.56 14.26 13.48 11.08 11.73

Table 27: Llama-3.1-8B-Instruct chrF scores with varying context provided to MT2 on BLEnD: High-resource (9),
Mid-resource (1) and Low-resource (4).

Language Csu Cax  qt+a Qe+t Qe Te+ae
High-resource (9)

Arabic 11.82  12.82 12.73 11.12 9.82
Chinese 5.23 8.95 10.07 10.32 541
Greek 11.50 14.23 13.58 13.15 11.72
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Table 27 — continued

Language Cad Cx G+ ae Getae Te+ae
Indonesian 1327 16.63  17.07 16.01 12.58
Korean (KP) 2.95 5.71 6.42 3.98 3.01
Korean (KR) 6.42 843 8.29 7.21 4.35
Persian 11.72  13.58 14.36 12.81 8.68

Spanish (ES) 1497 18.01 14.99 13.99 13.76
Spanish (MX) 14.94 16.66 14.76 14.04 12.90

Avg 1031 12.78 12.47 11.40 9.14

Mid-resource (1)

Azerbaijani 10.20 15.07 14.05 12.34 10.30
Avg 10.20 15.07 14.05 12.34 10.30
Low-resource (4)

Ambharic 4.59 5.65 6.22 4.79 4.96

Assamese 9.08 11.79 12.41 9.61 8.56

Hausa 6.20 9.04 7.87 7.63 6.87

Javanese 9.74 1345 13.49 11.32 9.65

Avg 7.40 9.98 10.00 8.34 7.51

Overall (14) 947 12.14 11.88 10.59 8.76

Table 28: Llama-3.1-8B-Instruct chrF scores with varying context provided to MT2 on Global-PIQA-OE: High-
resource (44), Mid-resource (42) and Low-resource (30).

Language Csu Cax qt+ae getae Tetae
High-resource (44)

Algerian Arabic 10.56  9.92 10.32 10.83 9.34
Burushaski 2.66 4.32 7.24 3.77 3.66
Cantonese 2.56 3.94 3.33 3.03 2.63
Chinese (Simplified) 3.49 6.46 5.54 3.41 3.12
Chinese (Traditional) 3.84 8.71 6.93 4.27 3.50
Czech 11.08 13.65 12.50 11.97 13.66
Dutch 21.72 1794 21.21 19.85 17.40
Egyptian Arabic 12.81 13.27 12.33 11.23 10.53
English 19.23  17.74 19.45 18.62 19.03
French (Canada) 18.74  21.85 19.28 20.01 17.34
French (France) 13.97 14.24 17.46 13.82 12.27
German 1554 16.55 16.66 15.86 15.47
Greek 9.82  13.67 11.83 9.67 11.11
Gulf Arabic 11.01 10.23 10.42 11.30 9.02
Hungarian 16.63 17.92 16.78 16.99 15.69
Indonesian 21.30 18.78 21.13 20.74 16.73
Italian 12.81 21.37 19.86 18.17 20.84
Japanese 5.55 5.62 6.73 5.18 3.96
Korean 4.04 4.89 5.35 4.16 3.40
Mesopotamian Arabic 992 10.71 11.21 10.82 9.87
Modern Standard Arabic 12.88  12.10 13.56 12.13 10.53
Moroccan Arabic 10.54 10.61 10.87 10.50 9.13
Najdi Arabic 11.39 1447 13.80 12.92 12.85
North Levantine Arabic (Jordan) 13.65 15.15 13.65 11.24 9.01
North Levantine Arabic (Lebanon) 7.90 10.36 10.00 6.30 3.79
North Levantine Arabic (Palestine)  7.28 9.64 10.20 8.39 5.25
North Levantine Arabic (Syria) 7.37 9.16 8.13 7.43 4.38
Polish 1641 17.24 18.59 16.87 15.72
Portuguese (Brazil) 16.65 18.74 16.87 17.12 12.74
Portuguese (Portugal) 15.67 1582  17.02 16.54 14.43
Romanian 16.10 16.51 17.25 16.70 15.31
Russian 15.59 16.62 19.93 17.33 17.18
Slovak 13.62 17.80 17.65 15.21 14.75
Slovak (SARI) 10.97 12.06 9.89 10.66 10.38
Spanish (Mexico) 16.55 17.06  20.36 16.77 15.15
Spanish (Peru) 18.86 17.86 19.70 18.48 16.25
Spanish (Spain) 18.43 19.28 19.34 18.70 18.39
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Table 28 — continued

Language Cia Caox qtae getae 71e+tae
Swedish 19.74  20.51 18.43 18.90 18.98
Ta’izzi-Adeni Arabic 10.25 12.54 11.37 11.70 11.11
Tunisian Arabic 1146 10.20 11.40 10.49 9.00
Turkish 1712 1941 19.38 17.38 15.90
Ukrainian 14.13  14.46 14.66 14.20 14.71
Vietnamese 10.64 14.42 13.84 12.52 12.78
Western Persian 14.63 18.55 19.77 16.08 15.08
Avg 12.62 1392 14.12 12.91 11.85
Mid-resource (42)

Armenian 13.15 14.86 15.41 14.83 13.77
Belarusian 13.93  19.60 17.37 14.11 12.34
Bengali 11.25 13.61 14.05 12.04 10.86
Bengali (Romanized) 0.15 10.11 11.79 1.61 3.72
Bosnian 18.65 18.97 19.91 18.46 17.79
Bulgarian 16.58 19.13 18.57 17.88 16.92
Catalan 1524 16.44 17.22 17.65 16.52
Croatian 13.69 14.34 12.95 13.88 11.37
Eastern Panjabi 12.34  15.27 15.56 13.35 13.12
Finnish 19.08 22.63 18.82 20.59 19.88
Galician 1541 2054  20.57 17.76 20.05
Georgian 13.82 16.76 16.33 13.69 13.39
Gujarati 13.36 15.95 16.52 13.72 14.23
Hebrew 12.72  15.07 13.73 12.49 14.13
Hindi 13.25 14.20 16.02 13.56 11.60
Icelandic 16.29 16.83 17.84 15.29 14.75
Kannada 16.99  20.65 18.95 18.06 17.60
Kazakh 1495 20.10  20.14 16.31 15.94
Kyrgyz 1499 16.85 16.50 13.41 13.85
Lithuanian 12.55 14.12 12.55 12.18 11.08
Macedonian 1527 1491 16.00 14.22 13.30
Malayalam 15.69 19.07 19.82 14.58 16.07
Marathi 10.20 1549 15.87 10.37 9.22
Nepali 1429 15.68 15.28 13.09 14.18
North Azerbaijani 14.08 13.72  14.39 13.85 11.87
Northern Uzbek 11.83 16.24 13.76 11.91 12.60
Norwegian Bokmal 17.86 1734  18.78 17.88 15.69
Norwegian Nynorsk 16.63 17.48 17.62 16.87 16.32
Serbian (Cyrillic) 593  10.92 8.30 0.79 1.29
Serbian (Latin) 13.30 13.77 12.26 13.62 13.30
Sinhala 8.53 9.76 10.99 6.51 7.40
Slovenian 14.04 14.70 15.12 14.94 14.98
Slovenian (CERK) 9.77 9.96 10.46 10.82 8.71
Standard Malay 23.64 28.85 26.73 23.52 23.57
Swahili 14.80 12.76 14.53 12.98 11.71
Tagalog 21.37 2472 21.71 22.54 20.99
Tamil 21.73 2513 2321 22.78 22.75
Telugu 17.07  20.48 19.89 16.75 15.56
Thai 12.84 15.19 16.04 12.03 12.51
Tosk Albanian 12.42  13.89 13.70 13.48 14.03
Urdu 12.89 15.78 15.75 14.65 12.88
Urdu (Romanized) 5.32 13.47 13.82 3.28 4.29
Avg 14.00 16.56 16.31 14.10 13.72
Low-resource (30)

Ambharic 4.04 7.72 7.96 4.68 4.38
Assamese 9.74 1259 12.62 10.15 9.28
Bambara 532 10.29 11.16 4.49 4.31
Bhojpuri 11.72  12.82 12.11 10.24 10.95
Central Kurdish 10.00 16.01 14.73 11.66 11.44
Dhundari 10.69 11.36 11.58 10.86 10.70
Ekpeye 3.89 6.54 7.15 3.25 3.78
Estonian 14.39 18.64 15.89 15.66 16.98
Faroese 1430 17.53 15.82 14.25 12.24
Hausa 11.76  13.13 11.87 10.05 10.54
Hawaiian 12.81 15.85 14.67 10.25 10.64
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Table 28 — continued

Language Caua Caox qtae getae 71e+tae
Idoma 3.89 7.71 7.88 3.90 4.26
Igbo 9.20 15.25 16.41 9.60 9.60
Isoko 4.08 6.66 9.67 2.93 2.63
Javanese 12.83 14.10 14.66 12.44 11.05
Kinyarwanda 8.80 12.86 10.38 8.07 8.13
Kumzari 1.19 1.51 2.48 2.06 1.87
Lingala 8.32  10.08 9.46 8.53 7.55
Luo 10.06  8.79 8.60 8.55 9.61
Marwari 9.68 1120 12.50 11.36 9.60
Meitei (Bengali script) 9.19 1091 13.47 4.98 7.31
Meitei (Meitei script) 0.06 14.47 15.72 0.12 0.17
Nagamese 7.55 11.15 10.04 6.19 7.42
Nigerian Pidgin 16.14 21.15 18.70 18.12 18.36
Sindhi 11.69 13.76 1491 10.83 10.60
Sindhi (Devanagari) 220 10.11 9.99 5.59 6.66
Urhobo 5.18 1042  16.89 5.19 5.08
Uyghur 6.64 11.13 10.13 7.37 7.07
Yoruba 4.15 7.94 8.92 3.72 3.87
Zulu 8.79 10.01 12.67 8.80 8.18
Avg 828 11.72 1197 8.13 8.14
Overall (116) 11.99 14.31 14.35 12.11 11.57

Table 29: Llama-3.1-8B-Instruct chrF scores with varying context provided to MT2 on MKQA: High-resource (19)
and Mid-resource (6).

Language Csu Cax  qt+a Qe+t Qe Te+ae
High-resource (19)

Arabic 11.73  12.47 14.15 12.98 11.02
Chinese (HK) 4.72 8.07 7.92 7.46 6.01

Chinese (Simplified) 791  10.88 9.76 10.22 8.42
Chinese (Traditional)  5.24 7.68 7.53 7.24 6.16

Danish 1748 17.57 20.17 18.71 16.25
Dutch 15.01 1520 18.77 16.89 13.56
French 16.79 18.38  20.40 18.46 16.28
German 1641 17.44  20.90 20.15 15.73
Hungarian 13.82 1536  16.33 15.74 13.59
Italian 1691 1725 19.39 18.91 16.16
Japanese 14.23 1590 18.50 16.19 12.76
Korean 6.71 7.07 8.14 7.29 6.06

Polish 1625 18.12  20.37 19.32 16.39
Portuguese 1599 17.07 19.39 17.77 14.57
Russian 1393 1458  16.69 15.46 12.67
Spanish 16.39 1693  19.80 17.73 15.21
Swedish 1731 17.64  21.04 19.40 16.15
Turkish 1433 1332 1747 15.49 11.30
Vietnamese 13.79 1445 16.62 15.77 11.42
Avg 1342 1449 1649 15.33 12.62
Mid-resource (6)

Finnish 16.24  18.57 21.14 19.35 16.44
Hebrew 13.86 17.15 17.20 16.60 15.30
Khmer 350 446 4.25 3.76 3.68

Malay 16.02 15.31 18.72 17.58 14.21
Norwegian 1647 17.28 19.73 18.07 15.64
Thai 13.04 17.29 17.72 15.99 14.24
Avg 13.19 15.01 16.46 15.22 13.25
Overall (25) 13.36 14.62 16.48 15.30 12.77

G.2 Mistral-7B-Instruct-v0.3
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Dataset Cstd Cctx qt + Qe e + ae Te + Qe

Open-ended generation (chrF)

Aya 971 1199 11.73 10.02 10.72
BLEnD 8.27 9.05 10.23 8.99 8.09
Global-PIQA-OE  12.90 14.58 15.37 12.69 12.80
MKQA 1129 12.09 13.19 11.96 11.13

Multiple-choice (Acc.)
Global-MMLU 2629  32.07 30.31 25.36 31.07

Belebele 24.60 2592 26.75 23.47 26.91
Global-PIQA 51.72  59.11 58.68 37.64 52.39
MCSQA 5712 59.12  62.38 50.75 56.50
Math (Acc.)

MGSM 35.27 34.00 27.00 29.45 26.82
MMath 5.40 5.70 4.40 5.70 4.90

Table 30: Mistral-7B-Instruct-v0.3 overall accuracy and chrF scores with varying context provided to MT2 on all
datasets.

Table 31: Mistral-7B-Instruct-v0.3 accuracy with varying context provided to MT2 on Global-MMLU: High-resource
(22), Mid-resource (11) and Low-resource (9).

Language Csua Cax  qt+ae Get e Te+ae
High-resource (22)

Arabic 23.00 28.00 27.00 21.00 39.00
Chinese 27.00 31.00 28.00 26.00 32.00
Czech 33.00 39.00 39.00 37.00 39.00
Dutch 34.00 42.00 42.00 31.00 39.00
English 32.00 40.00 43.00 30.00 39.00
French 33.00 42.00 42.00 28.00 38.00
German 31.00 35.00 37.00 35.00 36.00
Greek 25.00 29.00 27.00 22.00 29.00
Indonesian 27.00 36.00 31.00 28.00 29.00
Italian 31.00 45.00 39.00 29.00 42.00
Japanese 30.00 42.00 33.00 26.00 35.00
Korean 28.00 31.00 27.00 29.00 28.00
Persian 36.00 38.00  39.00 31.00 40.00
Polish 38.00 43.00 42.00 36.00 43.00

Portuguese 26.00 36.00 34.00 25.00 32.00
Romanian 34.00 37.00 36.00 33.00 39.00

Russian 30.00 39.00 35.00 27.00 29.00
Spanish 34.00 41.00  40.00 29.00 42.00
Swedish 26.00 37.00  29.00 26.00 34.00
Turkish 32.00 37.00 35.00 29.00 34.00

Ukrainian 34.00 43.00 36.00 24.00 39.00
Vietnamese  27.00 29.00  31.00 27.00 32.00

Avg 30.50 37.27 35.09 28.59 35.86
Mid-resource (11)

Bengali 20.00 29.00 26.00 26.00 27.00
Hebrew 28.00 32.00 30.00 23.00 33.00
Hindi 25.00 32.00 29.00 23.00 31.00
Kyrgyz 19.00 21.00 23.00 23.00 29.00
Lithuanian 23.00 26.00 27.00 21.00 35.00
Malay 31.00 38.00 31.00 34.00 41.00
Nepali 21.00 26.00 20.00 22.00 25.00
Serbian 28.00 35.00 29.00 21.00 12.00
Sinhala 20.00 23.00 22.00 17.00 24.00
Swabhili 22.00 29.00 27.00 24.00 28.00
Telugu 14.00 21.00 20.00 19.00 22.00
Avg 22.82  28.36 25.82 23.00 2791

Low-resource (9)

Ambaric 29.00 31.00  32.00 24.00 26.00
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Table 31 — continued

Language Caua Cax  qt+a GetGe Te+ae
Chichewa 15.00 15.00 16.00 14.00 23.00
Filipino 28.00 34.00 32.00 31.00 31.00
Hausa 13.00 22.00 19.00 19.00 20.00
Igbo 15.00 20.00 17.00 15.00 18.00
Malagasy 25.00 28.00 31.00 22.00 27.00
Shona 22.00 25.00 22.00 22.00 25.00
Somali 19.00 21.00 24.00 14.00 20.00
Yoruba 16.00  19.00 24.00 22.00 19.00
Avg 20.22 23.89 24.11 20.33 23.22

Overall (42) 26.29 32.07 30.31 25.36 31.07

Table 32: Mistral-7B-Instruct-v0.3 overall accuracy with varying context provided to MT2 on MCSQA: High-resource
®).

Language Cqu Cax  qt+ae qetae 71e+ae

High-resource (8)
Chinese 55.00 59.00 61.00 50.00 56.00

Dutch 69.00 75.00 75.00 55.00 69.00
English 65.00 69.00 74.00 66.00 70.00
French 54.00 58.00  59.00 49.00 52.00

German 58.00 61.00  65.00 53.00 61.00
Japanese 66.00 64.00 67.00 57.00 55.00
Portuguese  57.00 56.00  60.00 48.00 58.00
Russian 33.00 31.00  38.00 28.00 31.00
Avg 57.12  59.12  62.38 50.75 56.50

Overall 8) 57.12 59.12  62.38 50.75 56.50

Table 33: Mistral-7B-Instruct-v0.3 accuracy with varying context provided to MT2 on Belebele: High-resource (31),
Mid-resource (42) and Low-resource (48).

Language Cu Cax qttae getae Tetae
High-resource (31)

Chinese (Simplified) 30.00 26.67 26.67 30.00 20.00
Chinese (Traditional) 33.33  40.00 36.67 26.67 33.33
Czech 20.00 16.67 20.00 23.33 23.33
Danish 23.33  26.67 30.00 23.33 23.33
Dutch 26.67 46.67  43.33 30.00 33.33
Egyptian Arabic 3333 2333 33.33 20.00 33.33
English 56.67 56.67 70.00 60.00 63.33
French 33.33  30.00 43.33 36.67 30.00
German 26.67 36.67 43.33 33.33 26.67
Greek 20.00 26.67 23.33 23.33 20.00
Hungarian 16.67 23.33 26.67 20.00 16.67
Indonesian 20.00 26.67 30.00 10.00 20.00
Italian 40.00 56.67 53.33 40.00 36.67
Japanese 36.67 36.67 30.00 33.33 36.67
Korean 16.67 20.00  26.67 13.33 20.00
Mesopotamian Arabic 20.00 23.33 16.67 16.67 26.67
Modern Standard Arabic 50.00 33.33 50.00 23.33 43.33
Modern Standard Arabic (Romanized) 23.33 16.67 23.33 26.67 33.33
Najdi Arabic 20.00 20.00 23.33 36.67 30.00
North Levantine Arabic 20.00 23.33 23.33 20.00 20.00
Polish 26.67  30.00 30.00 33.33 33.33
Portuguese 2333 3333 40.00 30.00 26.67
Romanian 16.67 23.33 23.33 26.67 30.00
Russian 33.33  30.00  46.67 30.00 23.33
Slovak 16.67  20.00 20.00 13.33 13.33
Spanish 40.00 40.00  50.00 30.00 40.00
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Table 33 — continued

Language Caa Ceix gt +Ge Qe+ e TeH e
Swedish 26.67 26.67 36.67 26.67 36.67
Turkish 36.67 36.67 40.00 36.67 36.67
Ukrainian 4333  50.00 53.33 36.67 43.33
Vietnamese 26.67  30.00 26.67 23.33 20.00
Western Persian 4333 43.33 46.67 40.00 46.67
Avg 29.03 3140  35.05 28.17 30.32
Mid-resource (42)

Afrikaans 30.00 30.00 50.00 23.33 30.00
Armenian 16.67 16.67 13.33 13.33 23.33
Basque 30.00 26.67 30.00 26.67 33.33
Bengali 30.00 26.67 26.67 26.67 26.67
Bengali (Romanized) 23.33  20.00 16.67 30.00 26.67
Bulgarian 26.67 26.67 30.00 26.67 23.33
Burmese 2333 2333 16.67 23.33 30.00
Catalan 20.00 23.33 23.33 26.67 26.67
Croatian 30.00 33.33 43.33 16.67 33.33
Eastern Panjabi 20.00 16.67 20.00 13.33 23.33
Finnish 26.67 23.33 36.67 16.67 33.33
Georgian 16.67 13.33 23.33 26.67 20.00
Gujarati 26.67 26.67 23.33 16.67 26.67
Hebrew 33.33  43.33 36.67 40.00 36.67
Hindi 30.00 40.00 33.33 30.00 36.67
Hindi (Romanized) 20.00 16.67 16.67 23.33 26.67
Icelandic 2333 36.67 26.67 36.67 23.33
Kannada 10.00 16.67 13.33 20.00 13.33
Kazakh 10.00 13.33 10.00 10.00 13.33
Khmer 13.33  26.67 16.67 16.67 30.00
Kyrgyz 16.67  20.00 16.67 16.67 20.00
Lithuanian 33.33  40.00 33.33 40.00 33.33
Macedonian 40.00 36.67 40.00 30.00 33.33
Malayalam 10.00 13.33 3.33 13.33 13.33
Marathi 26.67 30.00 26.67 30.00 36.67
Nepali 13.33  20.00 13.33 10.00 10.00
North Azerbaijani 43.33 4333 40.00 40.00 43.33
Northern Uzbek 36.67 40.00 36.67 33.33 40.00
Norwegian Bokmal 30.00 13.33 36.67 26.67 23.33
Serbian 36.67 36.67 36.67 30.00 13.33
Sinhala 20.00 16.67 23.33 10.00 20.00
Sinhala (Romanized) 20.00 23.33 20.00 20.00 23.33
Slovenian 26.67 23.33 36.67 16.67 13.33
Standard Malay 30.00 33.33 40.00 26.67 40.00
Swabhili 13.33  16.67 13.33 13.33 16.67
Tagalog 26.67 23.33 33.33 23.33 30.00
Tamil 20.00  20.00 20.00 13.33 26.67
Telugu 26.67 20.00 26.67 26.67 33.33
Thai 2333 2333 30.00 20.00 16.67
Tosk Albanian 26.67 26.67 26.67 30.00 33.33
Urdu 46.67 53.33 50.00 46.67 50.00
Urdu (Romanized) 36.67 26.67 30.00 36.67 46.67
Avg 2532  26.19 27.14 24.21 27.46
Low-resource (48)

Ambaric 30.00 16.67 16.67 16.67 23.33
Assamese 33.33 43.33 33.33 23.33 36.67
Bambara 13.33  13.33 13.33 13.33 20.00
Cebuano 36.67 36.67 36.67 33.33 36.67
Central Kurdish 30.00 16.67 26.67 23.33 30.00
Estonian 23.33  26.67 26.67 26.67 30.00
Ganda 3.33 6.67 3.33 6.67 6.67
Guarani 20.00 20.00 20.00 20.00 16.67
Haitian Creole 23.33  26.67 23.33 16.67 26.67
Halh Mongolian 30.00 30.00 30.00 23.33 33.33
Hausa 23.33 2333 23.33 20.00 26.67
Igbo 13.33  16.67 13.33 6.67 16.67
Ilocano 33.33  36.67 33.33 33.33 30.00
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Table 33 — continued

Language Caa Ceix gt +Ge Qe+ e TeH e
Javanese 16.67 16.67 20.00 16.67 16.67
Jingpho 10.00 10.00 10.00 23.33 20.00
Kabuverdianu 20.00 23.33 20.00 20.00 23.33
Kinyarwanda 20.00 16.67  23.33 26.67 26.67
Lao 26.67 33.33 20.00 23.33 36.67
Lingala 13.33  13.33 16.67 20.00 13.33
Luo 16.67  20.00 16.67 16.67 33.33
Maltese 30.00 36.67 33.33 16.67 33.33
Maori 26.67 26.67 26.67 30.00 26.67
Nepali (Romanized) 20.00  20.00 20.00 30.00 10.00
Nigerian Fulfulde 23.33  23.33 26.67 10.00 20.00
Northern Sotho 23.33 2333 23.33 23.33 30.00
Nyanja 16.67 23.33 20.00 16.67 26.67
Odia 20.00 16.67 10.00 30.00 26.67
Plateau Malagasy 13.33  13.33 13.33 13.33 16.67
Shan 23.33  16.67 20.00 23.33 23.33
Shona 20.00 16.67 23.33 16.67 20.00
Sindhi 23.33  26.67 20.00 23.33 26.67
Somali 10.00 10.00 10.00 10.00 13.33
Southern Pashto 16.67 16.67 16.67 16.67 16.67
Southern Sotho 20.00 23.33 23.33 23.33 26.67
Standard Latvian 30.00 23.33 30.00 23.33 33.33
Standard Tibetan 13.33  13.33 10.00 10.00 16.67
Sundanese 23.33  30.00 23.33 23.33 20.00
Swati 26.67 26.67 30.00 26.67 26.67
Tajik 20.00 23.33 20.00 13.33 20.00
Tigrinya 6.67 13.33 6.67 13.33 23.33
Tsonga 26.67  30.00 20.00 13.33 26.67
Tswana 23.33 23.33 23.33 23.33 23.33
Waray 30.00 30.00 30.00 26.67 40.00
West Central Oromo 6.67  10.00 10.00 3.33 10.00
Wolof 33.33  33.33 33.33 36.67 36.67
Xhosa 13.33  23.33 13.33 13.33 26.67
Yoruba 16.67 23.33 26.67 13.33 16.67
Zulu 20.00 20.00  20.00 16.67 23.33
Avg 21.11  22.15 21.04 19.79 24.24
Overall (121) 24.60 2592 26.75 23.47 2691

Table 34: Mistral-7B-Instruct-v0.3 accuracy with varying context provided to MT2 on Global-PIQA: High-resource
(44), Mid-resource (42) and Low-resource (30).

Language Csu Cax qt+ae getae Tetae
High-resource (44)

Algerian Arabic 40.00 60.00  63.33 16.67 46.67
Burushaski 26.67 40.00 36.67 16.67 36.67
Cantonese 60.00 66.67 66.67 50.00 43.33
Chinese (Simplified) 56.67 70.00 63.33 63.33 63.33
Chinese (Traditional) 40.00 5333  46.67 40.00 43.33
Czech 56.67 70.00  60.00 50.00 63.33
Dutch 60.00 66.67  63.33 40.00 60.00
Egyptian Arabic 40.00 50.00 46.67 13.33 40.00
English 63.33  66.67  66.67 53.33 70.00
French (Canada) 76.67 80.00  80.00 63.33 80.00
French (France) 66.67 66.67  66.67 33.33 63.33
German 46.67 50.00 50.00 50.00 43.33
Greek 30.00 40.00  46.67 20.00 23.33
Gulf Arabic 63.33 70.00 66.67 40.00 63.33
Hungarian 83.33 86.67  83.33 60.00 53.33
Indonesian 76.67 83.33 76.67 53.33 76.67
Italian 60.00 70.00 70.00 50.00 66.67
Japanese 60.00 66.67 66.67 53.33 60.00
Korean 46.67 56.67  50.00 46.67 56.67
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Table 34 — continued

Language Caua Caox qtae getae 71e+tae
Mesopotamian Arabic 53.33  63.33  60.00 26.67 53.33
Modern Standard Arabic 53.33  46.67 60.00 23.33 50.00
Moroccan Arabic 40.00 56.67 53.33 26.67 53.33
Najdi Arabic 46.67 53.33 50.00 30.00 50.00

North Levantine Arabic (Jordan) 66.67 70.00 70.00 13.33 60.00
North Levantine Arabic (Lebanon)  50.00  70.00 63.33 20.00 60.00
North Levantine Arabic (Palestine) 46.67 63.33 50.00 10.00 46.67

North Levantine Arabic (Syria) 50.00  60.00 63.33 20.00 46.67
Polish 46.67 53.33 66.67 33.33 60.00
Portuguese (Brazil) 50.00  70.00 56.67 40.00 60.00
Portuguese (Portugal) 73.33  80.00 80.00 50.00 70.00
Romanian 86.67 93.33 90.00 73.33 90.00
Russian 60.00 66.67 66.67 30.00 36.67
Slovak 53.33  60.00 60.00 50.00 50.00
Slovak (SARI) 63.33 63.33 63.33 36.67 56.67
Spanish (Mexico) 76.67  90.00 90.00 56.67 90.00
Spanish (Peru) 83.33  90.00 90.00 60.00 90.00
Spanish (Spain) 66.67 70.00 76.67 50.00 70.00
Swedish 60.00 66.67 66.67 46.67 50.00
Ta’izzi-Adeni Arabic 63.33 73.33 63.33 10.00 56.67
Tunisian Arabic 56.67 56.67 56.67 23.33 56.67
Turkish 60.00 73.33 63.33 43.33 63.33
Ukrainian 56.67 73.33 70.00 43.33 60.00
Vietnamese 46.67 53.33 56.67 33.33 53.33
Western Persian 46.67 50.00 53.33 40.00 50.00
Avg 57.05 65.45 63.86 38.71 57.65
Mid-resource (42)

Armenian 10.00  20.00 23.33 23.33 23.33
Belarusian 53.33  63.33 60.00 30.00 53.33
Bengali 30.00 43.33 43.33 33.33 33.33
Bengali (Romanized) 30.00 36.67 40.00 30.00 40.00
Bosnian 90.00 93.33 93.33 36.67 23.33
Bulgarian 56.67 73.33 76.67 50.00 40.00
Catalan 66.67 73.33 73.33 46.67 63.33
Croatian 66.67 76.67 70.00 50.00 43.33
Eastern Panjabi 4333  56.67 56.67 50.00 53.33
Finnish 56.67  60.00 53.33 43.33 56.67
Galician 56.67 63.33 73.33 46.67 66.67
Georgian 60.00 56.67 60.00 30.00 46.67
Gujarati 40.00 46.67 53.33 36.67 43.33
Hebrew 46.67 53.33 50.00 40.00 60.00
Hindi 63.33 63.33 66.67 36.67 60.00
Icelandic 56.67 66.67 66.67 50.00 63.33
Kannada 36.67  50.00 46.67 33.33 40.00
Kazakh 23.33  30.00 33.33 20.00 33.33
Kyrgyz 63.33 63.33 63.33 36.67 60.00
Lithuanian 60.00 56.67 60.00 43.33 56.67
Macedonian 60.00 73.33 70.00 50.00 63.33
Malayalam 4333  46.67  46.67 30.00 40.00
Marathi 60.00 66.67 63.33 43.33 53.33
Nepali 60.00 63.33 70.00 50.00 60.00
North Azerbaijani 36.67 46.67 40.00 33.33 50.00
Northern Uzbek 46.67 60.00 60.00 43.33 60.00
Norwegian Bokmal 76.67 76.67 76.67 60.00 76.67
Norwegian Nynorsk 4333 46.67  56.67 36.67 50.00
Serbian (Cyrillic) 70.00 53.33 70.00 20.00 3.33
Serbian (Latin) 53.33 53.33 56.67 43.33 53.33
Sinhala 36.67 40.00 40.00 26.67 43.33
Slovenian 53.33  60.00 53.33 36.67 30.00
Slovenian (CERK) 36.67 40.00 56.67 36.67 33.33
Standard Malay 70.00 73.33 76.67 36.67 70.00
Swabhili 60.00 63.33 70.00 36.67 56.67
Tagalog 60.00 50.00 60.00 33.33 50.00
Tamil 33.33  33.33 46.67 30.00 40.00
Telugu 40.00 36.67 40.00 23.33 40.00

Continued on next page
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Table 34 — continued

Language Cia Caox qtae getae 71e+tae
Thai 46.67 60.00  70.00 40.00 70.00
Tosk Albanian 60.00  60.00 56.67 46.67 63.33
Urdu 60.00 7333  56.67 43.33 70.00
Urdu (Romanized) 56.67 60.00  53.33 33.33 60.00
Avg 51.75 56.75  58.41 38.10 49.92
Low-resource (30)

Ambharic 40.00 53.33  50.00 23.33 23.33
Assamese 33.33  40.00 40.00 36.67 36.67
Bambara 36.67 50.00  50.00 26.67 40.00
Bhojpuri 46.67 53.33 63.33 43.33 53.33
Central Kurdish 33.33  43.33 36.67 33.33 46.67
Dhundari 50.00 63.33  53.33 43.33 60.00
Ekpeye 40.00 4333  50.00 30.00 50.00
Estonian 36.67 40.00  40.00 26.67 36.67
Faroese 43.33  70.00  60.00 43.33 53.33
Hausa 46.67 56.67 56.67 36.67 46.67
Hawaiian 36.67 5333  46.67 33.33 56.67
Idoma 30.00 50.00 43.33 50.00 50.00
Igbo 33.33  50.00  40.00 23.33 40.00
Isoko 50.00 53.33  53.33 36.67 53.33
Javanese 53.33  63.33  63.33 30.00 60.00
Kinyarwanda 43.33  50.00  40.00 30.00 43.33
Kumzari 36.67 56.67  46.67 46.67 46.67
Lingala 33.33 4333 40.00 33.33 46.67
Luo 36.67 50.00 53.33 36.67 43.33
Marwari 60.00 60.00 73.33 40.00 63.33
Meitei (Bengali script) 40.00 50.00 43.33 26.67 36.67
Meitei (Meitei script) 50.00 53.33 53.33 50.00 46.67
Nagamese 4333  66.67 56.67 40.00 43.33
Nigerian Pidgin 66.67 7333  73.33 46.67 70.00
Sindhi 66.67 60.00 66.67 56.67 60.00
Sindhi (Devanagari) 56.67 43.33 46.67 23.33 53.33
Urhobo 36.67 50.00  43.33 26.67 40.00
Uyghur 50.00 53.33  53.33 33.33 53.33
Yoruba 40.00 46.67 60.00 26.67 50.00
Zulu 46.67 5333  46.67 30.00 40.00
Avg 43.89 53.11 51.44 3544 48.11
Overall (116) 51.72  59.11 58.68 37.64 52.39

Table 35: Mistral-7B-Instruct-v0.3 accuracy with varying context provided to MT2 on MGSM: High-resource (7)
and Mid-resource (4).

Language Caua Cax  qt+a Get e Te+ae
High-resource (7)

Chinese 37.00 37.00 20.00 30.00 21.00
English 53.00 53.00 53.00 45.00 51.00
French 49.00 48.00  40.00 43.00 37.00
German 46.00 41.00  39.00 40.00 35.00
Japanese 34.00 34.00 19.00 31.00 25.00
Russian 51.00 47.00 41.00 42.00 39.00
Spanish 46.00 45.00  34.00 40.00 41.00
Avg 45.14 43.57 35.14 38.71 35.57
Mid-resource (4)

Bengali 24.00 23.00  20.00 17.00 17.00
Swahili 12.00 11.00 6.00 7.00 11.00
Telugu 7.00 6.00 3.00 3.00 2.00
Thai 29.00 29.00 22.00 26.00 16.00
Avg 18.00 17.25 12.75 13.25 11.50

Overall (11) 35.27 34.00 27.00 29.45 26.82
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Table 36: Mistral-7B-Instruct-v0.3 accuracy with varying context provided to MT2 on MMath: High-resource (9)
and Mid-resource (1).

Language Cau Cax  qt+ae getae Te+ae
High-resource (9)

Arabic 7.00 7.00 5.00 8.00 7.00
Chinese 7.00 7.00 5.00 7.00 4.00
English 7.00 7.00 6.00 7.00 7.00
French 8.00 10.00 9.00 10.00 9.00
Japanese 3.00 3.00 4.00 3.00 3.00
Korean 4.00 3.00 3.00 4.00 3.00
Portuguese 5.00 6.00 3.00 4.00 6.00
Spanish 4.00 4.00 2.00 6.00 4.00
Vietnamese  4.00  5.00 3.00 3.00 4.00
Avg 544  5.78 4.44 5.78 5.22
Mid-resource (1)

Thai 5.00 5.00 4.00 5.00 2.00
Avg 5.00 5.00 4.00 5.00 2.00

Overall (10) 5.40 5.70 4.40 5.70 4.90

Table 37: Mistral-7B-Instruct-v0.3 chrF scores with varying context provided to MT2 on Aya: High-resource (4),
Mid-resource (1) and Low-resource (1).

Language (o Cax  q+ae Getae 7Te+ae

High-resource (4)

Arabic 9.25 11.21 10.50 9.18 9.57
Chinese 4.87 8.35 8.76 5.97 6.05
Portuguese  22.52  26.79 26.11 22.77 23.72
Turkish 1541 18.02 16.13 15.75 18.21
Avg 13.01 16.09 15.38 13.42 14.39
Mid-resource (1)

Telugu 3.36 5.09 6.28 3.94 4.19
Avg 3.36 5.09 6.28 3.94 4.19
Low-resource (1)

Yoruba 2.86 2.50 2.61 2.52 2.59
Avg 2.86 2.50 2.61 2.52 2.59

Overall (6) 9.71 11.99 11.73 10.02 10.72

Table 38: Mistral-7B-Instruct-v0.3 chrF scores with varying context provided to MT2 on BLEnD: High-resource (9),
Mid-resource (1) and Low-resource (4).

Language Cad Cax  qt+ae Get e Te+ae
High-resource (9)

Arabic 10.47 10.80 12.00 11.25 10.08
Chinese 6.03 7.53 10.30 9.49 7.58
Greek 10.65 11.28 11.84 10.85 10.35
Indonesian 13.16 13.18 1543 14.40 13.38
Korean (KP) 1.85 3.64 3.90 3.09 243
Korean (KR) 4.43 5.33 6.98 5.34 4.61
Persian 9.16 9.15 10.10 9.03 8.37
Spanish (ES) 15.81 16.52 19.11 16.18 15.27
Spanish (MX) 15.29  16.89 19.27 15.64 14.21
Avg 9.65 1048 12.10 10.59 9.59
Mid-resource (1)

Azerbaijani 8.81 9.31 9.87 8.83 7.57

Continued on next page
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Table 38 — continued

Language Cad Cx G+ ae Getae Te+ae
Avg 8.81 9.31 9.87 8.83 7.57
Low-resource (4)

Ambharic 1.39 2.51 2.76 1.60 1.43
Assamese 6.16 7.74 8.33 6.67 6.02
Hausa 3.66 3.54 4.01 3.52 3.17
Javanese 8.95 9.24 9.30 10.02 8.79
Avg 5.04 5.76 6.10 5.45 4.85
Overall (14) 8.27 9.05 10.23 8.99 8.09

Table 39: Mistral-7B-Instruct-v0.3 chrF scores with varying context provided to MT2 on Global-PIQA-OE: High-
resource (44), Mid-resource (42) and Low-resource (30).

Language Csu Cax qtt+ae getae Tetae
High-resource (44)

Algerian Arabic 12.25 12.00 13.41 12.57 11.46
Burushaski 2.92 5.28 5.35 2.75 2.86
Cantonese 1.79 345 341 2.58 2.61
Chinese (Simplified) 2.70 6.12 6.50 3.75 3.71
Chinese (Traditional) 2.87 7.00 7.41 3.94 3.99
Czech 14.27 15.87 15.35 13.90 15.54
Dutch 23.82 2212  25.44 23.86 21.41
Egyptian Arabic 14.01 15.06 14.91 14.69 14.61
English 21.18 2493  25.55 23.76 23.98
French (Canada) 2410 2452 2442 24.99 24.30
French (France) 20.78 2138  21.88 20.86 20.35
German 19.28 20.31 20.29 19.50 19.58
Greek 10.08 11.00 12.09 11.11 11.11
Gulf Arabic 11.47 1241 12.84 11.38 11.74
Hungarian 21.76 2196  22.07 21.04 20.20
Indonesian 2296 22.88 2497 22.77 21.88
Italian 18.80 22.88 17.38 16.28 20.37
Japanese 4.11 6.27 5.95 3.97 491
Korean 3.34 5.02 6.05 4.60 4.55
Mesopotamian Arabic 12.67 14.31 13.74 12.28 13.07
Modern Standard Arabic 1231 12.29 13.70 11.32 11.68
Moroccan Arabic 12.14  12.48 13.26 12.28 12.02
Najdi Arabic 15.86 17.24 16.69 16.15 15.77
North Levantine Arabic (Jordan) 1556 17.53 16.92 15.81 16.19
North Levantine Arabic (Lebanon)  12.53  12.77 14.16 12.15 11.66
North Levantine Arabic (Palestine) 11.06 11.55 12.24 11.30 10.90
North Levantine Arabic (Syria) 11.82 12.83 12.14 11.39 11.47
Polish 19.63 20.28  20.14 18.85 18.70
Portuguese (Brazil) 18.81 18.49 21.39 19.34 19.19
Portuguese (Portugal) 1898 20.28  21.01 18.46 18.92
Romanian 19.73  20.20  20.73 19.21 18.69
Russian 20.71 2198  22.30 20.00 21.24
Slovak 15.81 17.08 18.13 17.60 17.72
Slovak (SARI) 11.03 11.82 12.26 10.76 11.70
Spanish (Mexico) 25.11 2649  28.63 24.41 24.23
Spanish (Peru) 23.18 23.79  23.99 23.24 23.18
Spanish (Spain) 22.80 23.87  23.97 22.97 22.49
Swedish 21.71 2433 2194 21.63 21.67
Ta’izzi-Adeni Arabic 13.65 16.13 15.54 13.55 14.67
Tunisian Arabic 12.79  13.66 13.80 13.57 13.19
Turkish 18.94 1994  20.82 18.71 19.59
Ukrainian 16.47 17.49 17.78 15.35 17.58
Vietnamese 12.82  14.38 13.88 12.73 13.18
Western Persian 1535 17.70 18.60 16.05 16.75
Avg 15.09 16.35 16.66 15.17 15.33

Mid-resource (42)

Continued on next page
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Table 39 — continued

Language Caua Caox qtae getae 71e+tae
Armenian 11.47 14.00 16.10 12.46 10.98
Belarusian 12.64 18.36 21.34 12.99 11.89
Bengali 8.86 10.40 11.59 9.67 9.65
Bengali (Romanized) 7.00 4.92 8.46 1.75 0.93
Bosnian 2391 23.53 25.31 22.98 22.44
Bulgarian 2391 24.04  25.40 23.39 23.16
Catalan 20.56 21.41 20.13 19.22 21.30
Croatian 16.26 15.29 17.40 16.31 15.30
Eastern Panjabi 8.53 8.69 10.90 8.78 8.66
Finnish 19.55 20.73 21.60 18.56 19.36
Galician 18.64 2222 20.17 19.20 21.62
Georgian 10.30 11.56 11.85 9.74 9.57
Gujarati 6.41 9.64 11.11 7.41 7.86
Hebrew 13.78 16.00 15.88 13.88 13.65
Hindi 10.74  13.22 14.98 12.78 12.78
Icelandic 17.49 18.06 19.09 15.39 16.26
Kannada 11.79 13.51 15.73 11.40 11.25
Kazakh 11.74  13.33 14.39 11.73 11.89
Kyrgyz 11.23  10.99 12.53 9.70 10.70
Lithuanian 11.39  10.55 11.96 10.02 9.50
Macedonian 17.52 17.41 17.43 17.01 15.77
Malayalam 10.33  12.64 14.62 10.38 11.77
Marathi 845 1254 13.35 9.83 9.65
Nepali 11.13  14.98 15.25 12.89 12.95
North Azerbaijani 1475 1597 16.38 13.61 12.66
Northern Uzbek 13.48 13.46 13.81 12.79 14.19
Norwegian Bokmal 20.31 20.62  21.73 19.41 19.17
Norwegian Nynorsk 18.70 1992  20.07 19.39 19.30
Serbian (Cyrillic) 16.34  17.32 18.06 17.88 17.22
Serbian (Latin) 17.49  19.01 18.11 18.36 17.82
Sinhala 5.40 6.58 7.96 6.04 5.72
Slovenian 17.23  18.29 18.81 17.17 16.84
Slovenian (CERK) 11.76  11.52 12.09 11.47 11.53
Standard Malay 17.49  20.77 22.65 18.41 20.41
Swahili 10.75 13.03 13.42 10.63 11.31
Tagalog 25.77 2756  29.20 26.22 25.65
Tamil 13.48 1694  20.04 15.36 12.75
Telugu 7.86  10.11 13.73 9.23 9.38
Thai 11.83 13.47 17.08 12.79 14.25
Tosk Albanian 13.28 14.24 14.24 12.88 12.89
Urdu 13.11 16.07 16.69 14.05 13.75
Urdu (Romanized) 13.68 11.59 10.78 4.53 493
Avg 13.96 15.35 16.46 13.75 13.78
Low-resource (30)

Ambharic 1.66 2.58 3.95 1.66 1.70
Assamese 8.10 8.86 10.35 7.80 7.84
Bambara 591 991 10.79 4.98 5.10
Bhojpuri 8.57 10.07 12.71 10.79 10.48
Central Kurdish 8.41 12.70 13.48 9.10 8.42
Dhundari 745 10.25 11.78 6.16 7.53
Ekpeye 4.38 4.64 6.18 3.63 3.30
Estonian 14.14 14.62 15.49 14.21 17.09
Faroese 14.58 17.55 17.75 14.21 14.21
Hausa 9.90 9.48 10.67 8.83 8.83
Hawaiian 11.99 16.53 16.99 10.16 11.55
Idoma 5.59 7.90 8.62 3.55 3.68
Igbo 9.51 17.16 19.10 9.08 8.58
Isoko 540  10.06 10.68 4.09 4.18
Javanese 15.19 15.59 15.44 13.98 14.61
Kinyarwanda 955 1244 1283 8.91 9.44
Kumzari 3.11 1.17 3.93 1.23 0.10
Lingala 9.86 11.56 11.62 8.55 8.26
Luo 9.01 10.18 9.51 6.26 6.58
Marwari 9.21 11.17 12.32 9.84 10.72
Meitei (Bengali script) 2.65 2.88 7.95 2.62 2.04
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Table 39 — continued

Language Caua Caox qtae getae 71e+tae
Meitei (Meitei script) 0.01 10.38 9.58 0.09 0.14
Nagamese 1273  13.14 13.67 11.33 11.73
Nigerian Pidgin 19.35 20.81 21.20 19.35 18.75
Sindhi 7.17 9.97 10.56 7.19 7.12
Sindhi (Devanagari) 3.91 7.68 8.21 2.74 3.06
Urhobo 6.32 1549 16.73 4.63 4.67
Uyghur 823 10.40 11.56 7.84 8.42
Yoruba 4.81 8.38 10.54 4.27 4.44
Zulu 9.93 13.90 14.04 9.96 8.94
Avg 822 1091 11.94 7.57 7.72
Overall (116) 12.90 14.58 15.37 12.69 12.80

Table 40: Mistral-7B-Instruct-v0.3 chrF scores with varying context provided to MT2 on MKQA: High-resource (19)
and Mid-resource (6).

Language Csu Cax  qt+Ge et ae Te+ae
High-resource (19)

Arabic 10.03 1055  11.32 10.43 9.69
Chinese (HK) 5.43 6.10 6.37 6.22 5.57
Chinese (Simplified) 396 4.82 5.09 4.51 4.41
Chinese (Traditional)  3.63 4.10 4.37 3.96 3.71
Danish 15.62 1659  18.28 17.02 15.81
Dutch 14.06 1454  17.00 14.62 13.79
French 1533 1632  18.56 15.97 15.29
German 1636 1747  18.96 17.41 16.25
Hungarian 1459 1524  16.08 15.19 14.20
Ttalian 1642 17.27  18.83 17.13 16.21
Japanese 6.40 10.74 10.92 9.01 8.91
Korean 3.88 4.70 5.01 4.60 4.09
Polish 1464 1519 16.53 15.54 14.45
Portuguese 15.53  16.32 18.13 16.19 15.24
Russian 1246 1291 14.75 13.12 12.21
Spanish 1498 15.63 18.51 15.63 14.69
Swedish 1597 1728  18.46 17.14 16.18
Turkish 1352 1352 14.75 13.74 11.82
Vietnamese 11.69 1244  13.05 12.09 11.01
Avg 11.82 1272 13.95 12.61 11.76
Mid-resource (6)

Finnish 11.74 1233  12.84 11.87 10.57
Hebrew 7.96 8.36 8.78 8.01 7.34
Khmer 1.87 2.13 2.19 1.70 1.59
Malay 13.38 13.61 15.17 13.89 12.96
Norwegian 1498 15.72 16.63 15.73 14.85
Thai 7.84 8.48 9.17 8.29 7.40
Avg 9.63 10.10 10.80 9.92 9.12
Overall (25) 1129 12.09 13.19 11.96 11.13

H Significance testing

We now assess whether the context-aware cascade (C.i) consistently improves over the standard cascade
(Cga) at the language level. For each model and dataset, we treat languages as the analysis units and
perform two paired tests. First, for the earlier win-rate analysis (Table 3), we apply an exact binomial sign
test after discarding tied languages, testing whether C or Cgq beats the other more often than expected
under a 50/50 null. Second, for the magnitude analysis (Table 2), we apply a two-sided Wilcoxon signed
rank test (Wilcoxon, 1945) to the per-language differences C.x — Cgyq, testing whether the distribution of
language-level gains is shifted above or below 0.

Because we evaluate multiple datasets per model, we report Benjamini-Hochberg (BH) corrected p-
values (Benjamini and Hochberg, 1995), with correction applied separately within each model across
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Wilcoxon signed-rank test p (two-sided)

Dataset Llama-3.1-8B-Instruct  Mistral-7B-Instruct-v0.3  GPT-40-mini
Open-ended generation (chrF)

Aya 0.0391 0.0781 0.1125
BLEnD 0.8042
Global-PIQA-OE

MKQA 0.0026

Multiple-choice (accuracy)
Global-MMLU

0.1172

Belebele

Global-PIQA 0.0481

MCSQA 0.3438 0.1128 1.0
Math (accuracy)

MGSM 0.0016 0.0223 0.6429
MMath 0.0056 0.5000 —

Table 41: BH-corrected p-values for the Wilcoxon signed-rank test (two-sided) over language-level differences
Ccx — Csq- Green indicates a significant result in the direction C. > Cqgq, red indicates a significant result in the
direction Cgg > Ceix, and uncolored cells are not significant. BH correction is applied separately within each model
across the ten datasets, and we use p < 0.05.

the ten benchmarks. These tests treat languages as approximately independent analysis units, which we
acknowledge is a simplifying assumption given genealogical and areal correlations.

Table 41 and Table 42 show that the statistical evidence for improvements from Cx depends strongly
on model strength. For Llama-3.1-8B-Instruct, the effect is highly consistent: 9 of 10 datasets remain
positively significant after the BH correction under the Wilcoxon signed-rank test and 8 of 10 under the
binomial sign test. Mistral-7B-Instruct-v0.3 is less consistent overall, but still shows broad evidence of
improvement: 6 of 10 datasets were positively significant under both tests. By contrast, GPT-4o-mini
passes far fewer tests: only 3 of 10 datasets were positively significant under both tests. These patterns are
consistent with the discussion in § 4 about stronger improvements from context for weaker models.

467



Binomial sign test p (two-sided)

Dataset Lang. Llama-3.1-8B-Instruct Mistral-7B-Instruct-v0.3  GPT-40-mini
Open-ended generation (chrF)

Aya 6 0.0391 0.2734 0.3281
BLEnD 14 0.0216 0.8893
Global-PIQA-OE 116

MKQA 25

Multiple-choice (accuracy)

Global-MMLU 42

Belebele 121

Global-PIQA 116 0.0601 4.95¢e-11
MCSQA 8 0.6875 0.7266 1.0

Math (accuracy)
MGSM 11 0.0016 00223 06429
MMath 10 0.0056 0.6944 —

Table 42: BH-corrected p-values for the exact binomial sign test (two-sided) over non-tied languages. Green indicates
a significant result in the direction C.x > Cggq, red indicates a significant result in the direction Cyy > Ce, and
uncolored cells are not significant. BH correction is applied separately within each model across the ten datasets,
and we use p < 0.05.
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