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Abstract

While large language models (LLMs) have achieved notable progress in
multilingual settings, their performance remains uneven across languages
as LLMs often rely on English-centric latent representations. In this work,
we introduce code-switching in-context learning (CSICL), an inference-time
mechanism for cross-lingual representational alignment. Rather than rely-
ing on an abrupt translation pivot, CSICL explicitly scaffolds the reasoning
trajectory by gradually transitioning from a target language to English,
aligning non-English inputs with an English-centric reasoning space. Across
4 LLMs, 6 datasets, and 10 languages, CSICL consistently outperforms cross-
lingual in-context learning baselines, yielding average gains of 6.0pp and
4.8pp in target and unseen languages, respectively. The improvements
generalize across language families and are even more pronounced in
low-resource settings, with gains of 14.7pp in target and 5.3pp in unseen
languages. These findings establish code-switching as a robust and effec-
tive approach for reducing cross-lingual misalignment during inference,
moving LLMs towards more equitable and effective multilingual systems.

O https://github.com/haneul-yoo/csicl/
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Figure 1: Overview of CSICL, which gradually transitions from a target language to English
to better align cross-lingual representations.

1 Introduction

Large language models (LLMs) have demonstrated remarkable multilingual capabilities,
powering diverse tasks such as question answering (Tjuatja et al., 2024), translation (Xu et al.,
2024), and reasoning (Shi et al., 2023). However, recent studies reveal that this competence
is far from language-agnostic, as LLMs typically rely on English-centric latent representa-
tions (Wendler et al., 2024; Zhong et al., 2025). Consequently, cross-lingual misalignment,
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such as failures in internal translations into English, can lead to a sharp drop in non-English
performance (Bafna et al., 2025). This highlights that multilingual competence in LLMs
remains uneven, thereby limiting the inclusive deployment of these models across diverse
linguistic communities around the world.

A common approach to improving multilingual performance is cross-lingual in-context
learning (X-ICL), which uses demonstrations in high-resource languages (e.g., English) (Lin
et al., 2022) to elicit task behavior in low-resource (Cahyawijaya et al., 2024) or un-
seen (Winata et al., 2022) languages. However, existing X-ICL often transfers superficial task
patterns (e.g., output format, label mapping, etc.), employing monolingual demonstrations
as an abrupt single-step pivot without necessarily reducing the underlying cross-lingual
representational gap.

Meanwhile, code-switching, a natural alternation between languages, has been shown to
benefit cross-lingual transfer in training phases (Wang et al., 2025¢; Yoo et al., 2025a; Chai
et al., 2025), pointing to its potential to improve cross-lingual alignment at inference time.
In this paper, we propose code-switching in-context learning (CSICL), a novel inference-
time representational alignment mechanism. Instead of relying on an abrupt single-step
transition pivot, CSICL explicitly scaffolds the reasoning trajectory of LLMs through a
gradual transition from a target language to English during inference (Figure 1). Specifically,
CSICL begins in the target language, progressively introduces English tokens via code-
switching, and converges to a full English equivalent. This gradual shift acts as a linguistic
bridge, nudging LLMs to dynamically align cross-lingual representations directly, rather
than relying solely on an abrupt latent translation.

We evaluate CSICL across 4 multilingual LLMs in 10 languages on 6 datasets spanning
knowledge-intensive and reasoning-oriented tasks. We observe that CSICL consistently
outperforms X-ICL baselines, yielding improvements of 6.0pp and 4.8pp in target and
unseen languages, respectively. We generalize this to diverse tasks and highlight its effec-
tiveness, particularly in translation and reasoning tasks. These findings position CSICL as a
robust, effective mechanism for mitigating cross-lingual misalignment that controls gradual
cross-lingual transitions at inference time.

Our contributions are as follows:

® We propose CSICL, an inference-time cross-lingual representation alignment mechanism
that gradually bridges target languages with English representations during inference.

* We provide systematic empirical evidence across 4 LLMs, 6 tasks, and 10 languages
that CSICL consistently improves cross-lingual transfer over standard X-ICL baselines,
especially in unseen and low-resource languages.

¢ We visualize hidden states where CSICL systematically aligns non-English inputs with the
English-centric latent space. We further analyze key design factors of CSICL, including
granularity, directionality, pivot language, and generation strategy.

2 Code-Switching In-Context Learning

We propose CSICL, a training-free inference-time method for improving cross-lingual transfer
of LLMs. Figure 1 illustrates an abstract example of CSICL. Given (1) a gradual translation
instruction and (2) gradual code-switching few-shot demonstrations, CSICL constructs a
stepwise transition from a target language to English.

2.1 Inference-Time Transition via Gradual Code-Switching

Instruction. We instruct LLMs to process a non-English input through a gradual transition
into English. Specifically, we ask them to

1. Repeat a short, single-sentence instruction that guides a model to gradual translation (i.e.,
“Let’s gradually translate this non-English query into English, then think in English, and finally
answer the question.”);

2. Explicitly show their step-by-step, progressive translation process into English;
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3. Provide the final answer in the target language, following the specified format (e.g., “The
answer is ..."”).

Demonstrations. In addition to the instruction, CSICL provides few-shot demonstrations
that instantiate the same transition pattern, where each demonstration:

1. Begins with a query in a target language (i.e., En 0%);

2. Progressively transitions to English by leveraging code-switching whose matrix language
is the target language and the embedded language is English (i.e., En 25—50—75%);

3. Finally concludes with the full English equivalent (i.e., En 100%).

2.2 Demonstration Construction

For each target language, we randomly sample 5 instances as demonstrations and convert
them into gradual code-switching sequences. Figure 2 illustrates the two-step pipeline to
construct these demonstrations in CSICL. Following Kim et al. (2025), we first generate the
code-switching sentences given parallel inputs, and then construct a gradual code-switching
sequence increasing the English proportion. While our default implementation uses GPT-5
for demonstration construction, CSICL is not fundamentally restricted to an external oracle.
We evaluate alternative strategies, including self-generated and rule-based demonstrations.

Step 1: Generate Code-Switching Step 2: Gradually Convert
Demonstration based on Parallel Texts ~ Code-Switching Demonstration
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Figure 2: Two-step pipeline to generate gradual code-switching few-shot demonstrations.

3 Experimental Setup

3.1 Evaluation Protocol

Following Lin et al. (2022), we use English prompts with cross-lingual 5-shot demonstra-
tions. For each experiment, we set 3 target languages in total—i.e., French (high), Korean
(mid), Yoruba (low)—and report performance in: (1) the target language and (2) random,
unseen languages that do not appear in the demonstrations. Evaluating unseen languages
is particularly important, as real-world multilingual systems are often deployed in settings
where the test language rarely appears in the training or demonstration phase.

We compare CSICL against five conventional X-ICL baselines following Asai et al. (2024):

* Monolingual prompting in either English or a target language (Lin et al., 2022; Tanwar
et al., 2023);

¢ Parallel demonstrations in both the target language and English (Kim et al., 2024);

¢ Translation-based prompting from the target language into either English (Huang et al.,
2023) or a random pivot language (Chai et al., 2025).
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3.2 Evaluation Models

We use four state-of-the-art multilingual LLMs (i.e., two open and two proprietary
models): Qwen3-32B (Yang et al., 2025), deepseek-chat-v3.1 (DeepSeek-Al et al., 2025),
grok-4-fast (xAl, 2025), and Gemini 2.5 Flash (Comanici et al., 2025).

3.3 Datasets and Metrics

We use Global MMLU (Singh et al., 2025) as a primary benchmark, covering 10 languages
and diverse subject domains. In particular, the languages include English, three target lan-
guages from three distinct language families, and six unseen languages across six different
language families spanning resource levels—Chinese, Spanish (high); Indonesian, Turkish
(mid); Swahili, Telugu (low).

We further evaluate cross-lingual transfer across tasks and knowledge domains using five
additional datasets, spanning translation, reasoning, and knowledge tasks. We fix Spanish
as the target and select one mid- to high-resource unseen language per dataset (shown in
parentheses):

* FLORES+ (Costa-jussa et al., 2024) for machine translation to English (Japanese);

* MedExpQA (Alonso et al., 2024) for domain-specific (i.e., medical) reasoning (French);
e PolyMath (Wang et al., 2025b) for mathematical reasoning (Chinese);

¢ BLEnD (Myung et al., 2024) for cultural knowledge (Korean);

e MBBQ (Neplenbroek et al., 2024) for social bias (Dutch).

We use accuracy, exact match (EM), and COMET (Rei et al., 2022) as evaluation metrics for
multiple-choice questions (Global MMLU and MBBQ), short-answer questions (MedExpQA,
PolyMath, and BLEnD), and translation (FLORES+), respectively.

3.4 Statistical Significance Testing

Due to limited computational resources, we conduct the following experiments as a single
run with a fixed seed. Instead, we apply bootstrap resampling with 2,000 iterations over the
evaluation set to rigorously evaluate whether CSICL significantly outperforms the baseline
systems. In each iteration, we compute the performance difference between CSICL and a
given baseline and derive a 95% percentile bootstrap confidence interval (CI) from the
resulting distribution.

4 Results and Analyses

4.1 Main Results

Table 1 reports the macro-averaged results of CSICL on Global MMLU, where the full results
are stated in Appendix D.4. Table 9 shows additional experimental results controlling the
combination of demonstration and instruction settings. CSICL outperforms existing X-ICL
baselines in both target and unseen languages. Specifically, CSICL produces 6.0pp higher per-
formance than monolingual demonstrations in the target language, while the performance
gap in English remains within 0.2pp. In addition, CSICL shows substantial cross-lingual
transfer in unseen, low-resource languages (+4.8pp), highlighting its practical value in
multilingual scenarios. We observe that monolingual demonstrations in the target language
yield higher performance, whereas the benefit diminishes in unseen languages. This contrast
highlights a key limitation of monolingual prompting: it overfits the demonstrated lan-
guage rather than fostering cross-lingual alignment. In contrast, CSICL explicitly facilitates
this alignment through gradual code-switching, resulting in stronger transfer to unseen
settings. We do not observe significant differences in the out-of-format ratio, which remains
below 0.05% for all X-ICL settings. We further demonstrate the effectiveness of CSICL across
model sizes in Appendix D.1 (Figure 6). We also control for prompt budget and structural
differences among X-ICL baselines in Appendix D.2, all of which still underperform CSICL.
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Method | XICL setting | En Tgrc _ Unseenlans.
| Demonstration | Instruction | High* Mid* Low"*

Zero-shot learning | X | X |88.6 686 862 621 394
v/ Monolingual (En) X 88.8 70.8 865 628 412

Few-shot learning | v Monolingual (Tgt.) X 88.8 720 869 621 387
| v/ Parallel | X |887 727 871 63.0 414

Zero-shot CoT X v/ Translation (Tgt.—En) 888 745 874 637 420
X v/ Translation (Tgt.—Rnd.) 886 738 875 638 423

CSICL | v/ Gradual CS (Tgt.—En) | v/ Gradual Translation (Tgt.—En) | 88.6 76.8 87.8 649 46.0

Table 1: Experimental results comparing CSICL to existing X-ICL baselines using Qwen 3. X-
ICL setting describes each method in terms of a combination of its few-shot demonstrations
and instruction. CSICL outperforms X-ICL baselines in both target and unseen languages,
yielding stable results in English.

Throughout this paper, bold and underline denote the best and the second-best results,
respectively. Tgt. and Rnd. denote a target language and a random language, respectively.
Asterisk indicates statistical significance against each and every baseline.

Models. Figure 3a displays experimental results of each model with X-ICL approaches
in target languages on Global MMLU. All four models achieve similar trends across X-ICL
settings, where CSICL significantly outperforms existing baselines.

Subject categories. Figure 3b shows experimental results of X-ICL approaches using Qwen
3 for six subject categories on Global MMLU. CSICL significantly surpasses baselines across
all categories.
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Translation (Tgt.»Rnd.)
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Figure 3: Experimental results of CSICL compared to X-ICL approaches.

Languages. Figure 4 presents performance differences (pp) of each X-ICL setting com-
pared to zero-shot learning, whose target languages are French, Korean, and Yoruba, re-
spectively. CSICL outperforms X-ICL baselines, particularly in target languages and mid- to
low-resource unseen languages, while English performance remains stable. The benefits of
CSICL extend beyond script similarity or language family, implying that it fosters language-
agnostic cross-lingual alignment rather than relying on superficial linguistic overlap.

4.2 Task and Domain Knowledge

Table 2 presents experimental results of X-ICL approaches using Qwen 3 across five addi-
tional tasks spanning translation, reasoning, and knowledge evaluation. Full experimental
results with the other three models are presented in Appendix D.4. In line with earlier results,
CSICL consistently outperforms existing baselines across settings. Following the descriptions
provided in the original papers, we categorize tasks into three types: machine translation
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Figure 4: Performance differences (pp) of CSICL and X-ICL baselines compared to zero-shot
learning setting per a target language using Qwen 3.

(FLORES+); reasoning-oriented tasks (MedExpQA, PolyMath); and knowledge-intensive
tasks (BLEnD, MBBQ).

Task type | Translation | Reasoning-oriented | Knowledge-intensive

| | Domain-specific | Math | Cultural |  Social Bias
X-ICL setting ‘Tgt.* Uns.* ‘ En Tgt* Uns. ‘ En Tgt* Uns. ‘ En Tgt* Uns. ‘ En Tgt* Uns.
Monolingual (En) 766 723 |464 389 321 |512 493 474 |837 778 732 |920 889 86.3
Monolingual (Tgt.) 753 71.6 |458 385 303 |50.5 49.7 461 (831 789 715 |91.6 893 858
Parallel | 781 730 [463 402 319 514 497 477 |83.8 792 720 [915 895 86.0

Translation (Tgt.—En) 748 721 |461 39.6 323 |50.8 50.8 482 [833 785 71.7 |921 90.1 86.4
Translation (Tgt.—Rnd.) | 732 73.7 | 463 40.1 327 |503 51.0 479 |836 781 724 |91.9 898 873

CSICL (Tgt.—En) | 834 753 [462 444 352 |50.9 545 518 [835 813 745 |91.8 905 87.2

Table 2: Experimental results on 5 diverse tasks and domain knowledge using Qwen 3.
CSICL achieves larger improvements in translation and reasoning tasks.

Translation. CSICL achieves the largest gains in the translation task—gains of +6.8pp and
+3.0pp COMET in the target and the unseen languages, respectively, over monolingual
demonstrations. This strong effect is expected, as progressive transition directly scaffolds
the latent translation process, aligning the input with English-centric representations. It is
noteworthy that CSICL is effective even in a purely generative setting.

Reasoning. Beyond translation, CSICL also improves reasoning-oriented tasks, with aver-
age gains of +5.4pp and +3.8pp of EM over monolingual baselines. We suppose that gradual
transitions mitigate representational interference: instead of reasoning entirely in a non-
English space, the demonstrations nudge the model to “think in English,” where reasoning
capabilities are strongest. This highlights the potential of CSICL as a lightweight test-time
alignment mechanism, complementary to scaling methods such as self-consistency.

Knowledge. For cultural knowledge and social bias, the improvements are modest but
still consistent (+2.6pp and +1.1pp in the target and the unseen languages, respectively,
on average). This indicates that CSICL not only facilitates translation-like tasks but also
improves general factual consistency across languages.

4.3 What Makes CSICL Effective?

Layer-wise visualization of CSICL. We analyze whether CSICL helps an LLM resolve cross-
lingual misalignment by explicitly facilitating its latent transition to English representations.
We evaluate three input conditions: Korean (Ko), English equivalent (En), and CSICL applied
to the same Korean set (CSICL). For each condition, we run forward passes and extract
hidden representations from every layer, focusing on the test query span without few-shot
contexts via span-based pooling to obtain a single vector per layer per example. We then
visualize how these representations evolve across depth by projecting layer-wise vectors
with PCA, plotting matched triples (i.e., En, Ko, CSICL) in a shared space. Figure 5 visualizes
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the representations of Qwen3-32B, compared to English and Korean results as anchors. We
reveal that CSICL systematically shifts the non-English inputs toward the English anchor.

En ® Tgt. ® CSICL (Tgt.—En)

-40 -20 0 20 -40 -20 0 20

(a) Layer 1 (b) Layer 8 (c) Layer 16 (d) Layer 32 (e) Layer 64

Figure 5: PCA visualizations of Qwen 3 with CSICL on Global MMLU, compared to English
results and Korean results as anchors.

We further examine which design factors contribute to the gains of CSICL and report the
experimental results on Global MMLU using Qwen 3 in Table 3.

Demonstrations vs. instruction. We observe that both gradual code-switching demon-
strations and translation instruction contribute to cross-lingual transfer, by yielding 3.4pp
and 3.8% higher accuracy compared to the monolingual baseline. In particular, gradual
code-switching consistently achieves higher performances than code-switching (+0.5pp),
parallel (+1.5pp), and monolingual demonstrations (+3.4pp). Zero-shot and gradual trans-
lation instructions yield minimal differences within 0.1pp in the target language, as the
model fails to understand the concept of gradual translation and to follow it without explicit
demonstrations. Specifically, zero-shot gradual translation instruction often collapses into
abrupt translation, where the model outputs two sentences entirely in Korean, followed by
three equivalent sentences entirely in English.

Directionality. Furthermore, transitioning from a target language to English outperforms
the reverse direction, supporting our hypothesis that CSICL alleviates the translation barrier
by scaffolding the latent translation process of LLMs. This asymmetry indicates that LLMs
benefit more when demonstrations converge to English representations, aligning with their
latent space, rather than diverging away from it.

Zero-shot CoT | v/ Gradual Translation (Tgt.—En) | 88.7 746 872 638 42.0

Gradual CS (En—Tgt.) | v/ Gradual Translation (En—Tgt.) | 88.7 75.0 87.6 640 452
Gradual CS (Tgt.—En)

CSICL

Method | XICL setting | En g+ _ Unscenlans.
‘ Demonstration ‘ Instruction High® Mid* Low"
‘ v/ CS (En+Tgt.) ‘ X ‘ 886 736 871 629 433
Few-shot learning v/ CS(Tgt.+En) X 887 737 870 628 431
v/ Gradual CS (En—Tgt.) | X 887 740 876 638 445
v/ Gradual CS (Tgt.—En) | X 886 742 877 643 457
| X
v
v

v/ Gradual Translation (Tgt.—En) | 88.6 76.8 87.8 649 46.0

Table 3: Ablation results to examine the effectiveness of each design factor in CSICL. Gradual
transition demonstrations, instruction, and direction contribute to cross-lingual transfer.

Transition granularity. Table 4 shows experimental results of CSICL on Global MMLU
using Qwen 3, controlling the number of gradual transition steps and the number of
few-shot demonstrations. We also compare linear vs. non-linear schedules of gradual code-
switching. We observe that the more steps in gradual transition and the larger number
of demonstrations result in better target and unseen language performance. However,
the performance gap between 5-step and 7-step transitions is minimal, and even mixed.
This suggests that excessively fine-grained switching may exceed the model’s controllable
generation capability, while gradual alignment is beneficial. Similarly, performance increases
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up to 5 shots and then saturates, indicating that gradual transition behavior stabilizes once
sufficiently demonstrated. Additionally, linear transition consistently outperforms non-
linear variants, indicating that smooth interpolation is more effective than abrupt jumps.

Unseen Lang. Unseen Lang.

CSICL (5 shots) En Tgt. _— " 7 ©  CSICL (5steps) En Tgt. _— " —©

High Mid Low High Mid Low
0-25-100 (3 steps) 886 745 870 639 424 0-25-50-75-100 (0shot) 88.7 74.6 872 63.8 420
0-75-100 (3 steps) 886 743 872 638 423 0-25-50-75-100 (1shot) 887 753 873 642 446
0-50-100 (3 steps) 887 751 877 640 444 0-25-50-75-100 (3shots) 88.8 762 87.6 647 453
0-25-75-100 (4 steps) 886 76.0 877 645 453 0-25-50-75-100 (5shots) 88.6 76.8 87.8 649 46.0
0-25-50-75-100 (5 steps) 886 768 878 649 46.0 0-25-50-75-100 (7shots) 88.6 77.0 877 65.0 46.1

0-16-33-50-66-83-100 (7 steps) 885 76.9 875 651 458

(@) # of (b) # of demonstrations
a) # ot steps

Table 4: Experimental results of CSICL using Qwen 3, controlling the number of transition
steps and the number of few-shot demonstrations.

4.4 Is CSICL Practically Useful?

Cost—performance trade-off. To quantify the cost—performance trade-off, we compute the
average number of input/output tokens for X-ICL approaches using the Qwen3-32B tokenizer
on Global MMLU. Table 5 summarizes cost—performance trade-off. As expected, the full
CSICL configuration with five few-shot demonstrations and a five-step transition uses more
tokens than simpler X-ICL baselines, while yielding the highest gains. However, its average
token budget of 1,446.7 remains well within practical context limits for Qwen 3, whose
native context window is 32,768 tokens and can be extended to 131,072 with YaRN. While
longer prompts directly affect latency and costs in API-based deployments, the overhead
is comparable to that of other few-shot approaches rather than an order-of-magnitude
increase. Importantly, our ablation with fewer-shot variants shows that even 0-shot and 1-
shot versions of CSICL already outperform strong X-ICL baselines while using fewer tokens
than existing X-ICL alternatives. These results suggest that CSICL offers a favorable and
tunable efficiency—accuracy trade-off: 0-1 shot is attractive for budget-constrained settings,
whereas 3+ shots are preferable when maximizing accuracy is the priority.

X-ICL setting Avg. input tokens  Avg. output tokens Tgt. performance
Zero-shot learning 86.9 4.8 68.6
Parallel 651.7 131.6 72.7
Translation (Tgt.—En) 438.8 133.2 74.5
CSICL (0 shot) 2315 154.7 74.6
CSICL (1 shot) 387.6 184 75.3
CSICL (3 shots) 868.4 181.8 76.2
CSICL (5 shots) 1,265.1 181.6 76.8

Table 5: Cost—performance trade-off of X-ICL approaches considering both required tokens
and target language performance.

Demonstration generation. We examine whether CSICL depends on a frontier model for
few-shot demonstration generation. Here, we set up three alternative generation strategies:
(1) using the same model (Qwen3-32B) of the X-ICL inference setup, (2) a small language
model (gemma-3-1b) to lower the cost for few-shot generation, and (3) a rule-based method
without relying on any external model. Table 6 reports the experimental results of CSICL with
alternative strategies for few-shot demonstration generation. Self-generated demonstrations
achieve nearly identical performance to GPT-5. This implies that CSICL enables a truly end-
to-end multilingual system regardless of whether external models are used. While small
model and rule-based approaches yield slightly lower performances, they still outperform
other X-ICL baselines. This demonstrates and supports the feasibility and robustness of
CSICL. Importantly, CSICL requires only five demonstrations to improve 14.7pp of target
language performance. These handful of demonstrations can be produced automatically, as
we have shown above, or even manually curated with minimal effort.
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5 Related Work

5.1 Cross-lingual Transfer in LLMs

Recent studies suggest that LLMs tend to .
rely on English as a pivot for cross-lingual ~Demonstrations  En  Tgt.
processing. Zhao et al. (2024) showed that

Unseen Lang.
High Mid Low

LLMs exhibit language-specific neurons to ~ 6PT-5 886 768 878 649 460
process multilingual inputs, and Schut et al.  Same model 887 767 878 646 458
(2025) demonstrated that LLMs internally SLM 88.6 755 875 642 443
translate multilingual inputs into English ~ Rule-based 88.6 752 875 644 440

representations and think in English. This

reliance on internal translation introduces Table 6: Experimental results of CSICL using
a critical vulnerability: translation barrier, Qwen 3 with few-shot demonstrations gen-
where a failure in the initial translation erated by three alternative strategies: (1) the
stage is propagated to the quahty of the same model of the X-ICL inference setup, (2)
final outputs (Bafna et al., 2025). While ex- a small language model (SLM), and (3) a rule-
ternal machine translation can slightly mit- based method without any external model.
igate this issue (Etxaniz et al., 2024; Intrator

et al., 2024), it undermines the goal of using LLMs as seamless, end-to-end multilingual sys-
tems. This motivates the exploration of mechanisms that can directly activate cross-lingual
capabilities of LLMs without relying on latent English translation.

To bridge this gap, cross-lingual transfer has been widely studied (Pallucchini et al., 2025).
For example, Tanwar et al. (2023); Huang et al. (2023); Li et al. (2024); Lin et al. (2025)
investigated X-ICL approaches to better align cross-lingual representations. However, these
approaches are primarily based on an abrupt single-step pivot, requiring a more effective
cross-lingual signal that can mitigate this misalignment during inference.

5.2 Code-switching for Cross-lingual Transfer

Code-switching, which has been studied over decades by the natural language processing
community (Dogruoz et al., 2021; Winata et al., 2023), is a promising candidate for such a
direct signal. Code-switching has shown its efficacy for cross-lingual transfer in various
training stages, including pre-training (Wang et al., 2025c), continual pre-training (Yoo
et al., 2025a), supervised fine-tuning (SFT) (Lee et al., 2024; Chai et al., 2025; Son et al.,,
2026), and selective constrained decoding (Li et al., 2025). In particular, Chai et al. (2025)
demonstrated that (1) SFT using inter-sentential code-switching data and (2) chain-of-
thought prompting, which translates a non-English query into a random language and
answers in the target language, enhances cross-lingual transfer. Li et al. (2025) introduced
probe-guided decoding with an additional classifier to enhance bilingual LLM reasoning
with a case study of English-Chinese code-switching. Son et al. (2026) also demonstrated
that SFT using code-switching instruction data enhances LLM reasoning. Kang et al. (2026)
suggested to selectively incorporate English translations into the latent reasoning of LLMs
using additional classifiers.

However, these approaches require substantial additional training resources, while explo-
ration remains limited at the inference level, often focusing only on a specific task and
domain knowledge. For machine reading comprehension, Kim et al. (2024) provided a
passage in English and a QA pair in a target language, which is a form of intra-sentential
code-switching. Kim et al. (2025) showcased a case study where Korean-English inter-
sentential code-switching can unlock Korean cultural knowledge that remains inaccessible
in English queries. Wang et al. (2025a) investigated patterns, impact, and internal causes
of code-switching in reasoning language models. Our work, in contrast, moves beyond
utilizing code-switching merely as a static context. We introduce an inference-time repre-
sentational alignment mechanism that systematically controls the reasoning trajectory. By
gradually transitioning from the target language to English, CSICL explicitly scaffolds the
latent space of LLMs, improving cross-lingual transfer during inference.
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6 Conclusion

We address cross-lingual misalignment in multilingual LLMs—their over-reliance on
English-centric latent representations that often leads to degraded performance in non-
English. To mitigate this issue, we introduce CSICL, an inference-time method that improves
cross-lingual transfer by gradually transitioning from a target language to English through
structured code-switching. Across 4 multilingual LLMs, 6 datasets, and 10 languages, CSICL
consistently outperforms standard X-ICL baselines, yielding average gains of 6.0pp and
4.8pp in both target and unseen languages, respectively. We demonstrate its pronounced
improvements in low-resource settings, with gains of 14.7pp in target and 5.3pp in unseen
languages. Beyond empirical improvements, this paper positions gradual code-switching as
a new lens for cross-lingual alignment during LLM inference.
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(five ambiguous contexts and five unambiguous contexts) per template in the MBBQ dataset,
totaling 980 samples, due to limited computational resources for processing the full 10k+
instances. We employ the entire set for the other datasets.

In Appendix 4.4, we follow the experimental setup of Yoo et al. (2025a) for the rule-based
method. Specifically, we employ a part-of-speech (POS) tagger and randomly replace a
specified proportion of Korean nouns in Korean sentences with English words using a
bilingual dictionary. In Appendix D.2, we follow the implementations of Huang et al. (2023)
for the translate-then-reason baseline.
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Appendix

A Limitations

Due to computational constraints, most experiments are reported with a single seed; the
bootstrap intervals therefore capture uncertainty over evaluation instances rather than full
run-to-run variability.

For evaluation, we largely employ automated metrics (i.e., accuracy, exact match, and
COMET), which could be considered a limitation. We adopt automated metrics for consis-
tency and scalability across multilingual settings, which is central to our study. Further, a
small-scale human evaluation in Appendix D.3 shows strong agreement with the COMET-
based results, indicating that our main findings are robust.

We conduct experiments on 10 languages spanning different resource levels. While this set
cannot cover all language families, it offers a broad and representative sample that supports
the generality of CSICL.

In our task- and domain-specific evaluation (§4.2), we fix Spanish as the target language
and vary the unseen language across datasets due to the limited availability of parallel data
in specialized tasks and domains. While this design enables broad coverage of domains,
part of the performance differences observed across tasks may stem from the choice of
unseen languages rather than from the tasks themselves. It reflects the practical challenges
of multilingual evaluation and still provides a diverse and informative basis for analysis.

B System Prompts

To ground the following system prompts, we carefully curate the real-world code-switching
examples from Finer (2014).

B.1 Few-shot Demonstrations Generation

Prompt for generating English-Korean code-switching few-shot demonstrations

You are a bilingual rewriting assistant.

[TASK]

¢ Input : an English sentence (E) and its Korean translation (K)

* Qutput : the code-switching version of the parallel sentences following Matrix Language Frame
(MLF) model

- Replace about 50% of words/phrases in E with their Korean equivalents taken from K

- Keep the original English word order and follow English syntax (S-V-O)

- DO NOT add explanations, examples, tags, prefix or extra sentences

- If there is no suitable Korean equivalent, keep the English word

[EXAMPLE]

<English> I ate dinner quickly.
<Korean> Lp= 2|13 wha] w9]c},
<Code-Switching> I ate 2|4 #=].

<English> Hana, put the toys in the basket quickly and go home.
<Korean> StLof, B} o] e 2] @ Aof 713},
<Code-Switching> Hana, put 247} in the basket quickly and ]| 7}#}.

<English> Dad was about to throw away my tooth.
<Korean> ofut7} U] o]#-2- wijz 17 Y o].
<Code-Switching> ot was about to Mz my o],

<English> I have to wash my hand.
<Korean> W= £ A ofof 3.
<Code-Switching> I have to To} my hand.
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<English> Tom thinks Bill likes himself.

<Korean> &-& Hlo] z}7] A& Z£ofsita A ZHstct,
<Code-Switching> Tom thinks that Billo] z}7]& Zo}3tt}.
<English> Tom thinks Bill likes himself.

<Korean> &-& Hlo] z}7] A& Z£olsitha A Zstct.
<Code-Switching> Tomo] A Z}5}17] £ Bill likes himself.

[BEGIN TASK]

Prompt for generating Korean-English code-switching few-shot demonstrations

You are a bilingual rewriting assistant.

[TASK]

¢ Input : an English sentence (E) and its Korean translation (K)

¢ Qutput : the code-switching version of the parallel sentences following Matrix Language Frame
(MLF) model

- Replace about 50% of words/phrases in K with their English equivalents taken from E

- Keep the original Korean word order and follow Korean syntax (5-O-V)

- DO NOT add explanations, examples, tags, prefix or extra sentences

- If there is no suitable English equivalent, keep the Korean word

[EXAMPLE]

<English> Meena, put all the toys in the basket quickly, and go home.
<Korean> w|Lfof, vp=tu of] dzh-g o W e of 7t
<Code-Switching> Meena, basket ¢tof|c} all the toysE 2] putstil Fof 714}

<English> Last time, by mistake, they did not renew my driver’s license at the DMV.

<Korean> 2|\t Hlof] 2 w53 tho] | AW T2 52 74I5HA] ekokola.

<Code-Switching> 2| o] motor vehicle department] 4] W driver’s licenseE mistake 2 7§ 415}%]
erokol 9.

<English> They often do a thing like that.
<Korean> 1E50] 42 &£ 797 3 Q.
<Code-Switching> 1E5°] Y& often 137 3] Q.

<English> Tom thinks Bill likes himself.
<Korean> &-& Hlo] z}7] A}41-& o}ttt 11 AJzHsict.
<Code-Switching> Tom-2 Billo] himselfE Zo}gttial A ZHgict.

<English> John wonders what Mary bought yesterday.
<Korean> 2-& 12| 7} o] 4] 2918 {H=7] T2l gitt.
<Code-Switching> John2 Mary”} yesterday 91 4=

b
ol
oy
el
S
)

[BEGIN TASK]

Prompt for generating gradual code-switching (En—Ko) few-shot demonstrations

You are a bilingual rewriting assistant.
Your task is to generate five versions of a sentence that gradually transition from English to Korean.

[INPUT]

* One English sentence (E)

e [ts Korean translation (K)

* A code-switching version of the sentence (C), where about 50% of English words are replaced by
Korean equivalents

[OUTPUT]

Generate a sequence of five sentences showing a smooth progression from English to Korean:
1. English only (100% English, source syntax S-V-O)

2. 75% English + 25% Korean (matrix language: English, embedded language: Korean)

3. 50% English + 50% Korean (matrix language: English, embedded language: Korean)
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4. 25% English + 75% Korean (matrix language: English, embedded language: Korean)
5. Korean only (100% Korean, target syntax S-O-V)

[RULES]

Following the Matrix Language Frame (MLF) model,

* Preserve English word order (S-V-O) and syntax until version 5 (full Korean).

¢ Use Korean equivalents from K when inserting Korean into English sentences.

* Keep the code-switching natural and consistent, not random.

* Do not add explanations, notes, or extra text — output only the five sentences in order.

[EXAMPLES]

EXAMPLE 1

Input:

<English> I ate dinner quickly.
<Korean> U= 7] u]-g 2] wjoic}.
<Code-Switching> I ate %]

Output:

1. T ate dinner quickly.
2.1 ate dinner 2],

3. T ate A4 =g,

EXAMPLE 2

Input:

<English> Dad was about to throw away my tooth.
<Korean> o7} U] o2 wij = 11 ) o].
<Code-Switching> ot was about to Mzl my o]

Output:

1. Dad was about to throw away my tooth.
2. Dad was about to throw away W o %,
3. otk was about to M2 my o]

4. ohw was about to U] o] w2 11 §]o].

5. oful 7} U o] -2 w21 o],

Example 3

Input:

<English> Tom thinks Bill likes himself.

<Korean> &2 o] 2t7] 2}4l-& Fofghth il Az}t
<Code-Switching> Tom thinks that Billo] z}7]& Zo}3tt}.

Output:

1. Tom thinks Bill likes himself.

2. Tom thinks Bill likes Z}7].

3. Tom thinks that Billo] Z}7]& Zo}stct.

4. Tom- Billo] A}7| & Zo}3stt}h 1l thinkgHe}.
5.5-& o] 27] A4S Eobgita Az,

[BEGIN TASK]

Prompt for generating gradual code-switching (Ko—En) few-shot demonstrations

You are a bilingual rewriting assistant.
Your task is to generate five versions of a sentence that gradually transition from Korean to English.

[INPUT]

¢ One English sentence (E)

e [ts Korean translation (K)

* A code-switching version of the sentence (C), where about 50% of Korean words are replaced by
English equivalents
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[OUTPUT]

Generate a sequence of five sentences showing a smooth progression from Korean to English:
1. Korean only (100% Korean, source syntax S-O-V)

2. 75% Korean + 25% English (matrix language: Korean, embedded language: English)

3. 50% Korean + 50% English (matrix language: Korean, embedded language: English)

4. 25% Korean + 75% English (matrix language: Korean, embedded language: English)

5. English only (100% English, target syntax S-V-O)

[RULES]

Following the Matrix Language Frame (MLF) model,

* Preserve Korean word order (5-O-V) and syntax until version 5 (full English).

e Use English equivalents from E when inserting English into Korean sentences.

¢ Keep the code-switching natural and consistent, not random.

* Do not add explanations, notes, or extra text — output only the five sentences in order.

[EXAMPLES]

EXAMPLE 1

Input:

<Korean> w|Lfof, Hptu of] dzh-g of W e of 7jt.

<English> Meena, put all the toys in the basket quickly, and go home.
<Code-Switching> Meena, basket ¢toj|t} all the toysE #2] putstal Feof 71t

Output:

1. m| Lo, v off AWHS o 93w of 71t

2. Meena, B4 o)) 2322 of putshar #a] 3of 742t

3. Meena, basket Qtof|t} all the toysE 2] putstal I of 7}t
4. Meena, put all the toys in the basket quickly, & ol 7}}.

5. Meena, put all the toys in the basket quickly, and go home.

EXAMPLE 2

Input:

<Korean> 2|\t Hof] 2 W53 To] W 2T A= 7J4I5HA] ehokol 8.

<English> Last time, by mistake, they did not renew my driver’s license at the DMV.
<Code-Switching> Z]'?HH o] motor vehicle departmento]| 4 W driver’s license & mistake 2 7§ X165}
2ol a.

Output:

T ol 2 @] U] £REI5 & AE 210 stola.

2. 't ol motor vehicle department”’} W &4 H ]SS A42 7P AI5HR] koo Q.

3. A ¥ of] motor vehicle departmentof| 4] W driver’s license& mistakeZ 7§ 415}%] ¢Ftol Q.

4. Last time, motor vehicle departmentof| 4 my driver’s licenseE mistakeZ renewst2] kgto] Q.
5. Last time, by mistake, they did not renew my driver’s license at the DMV.

Example 3

Input:

<Korean> &2 2|7} oA F4-& 4H=4] FFlztrt.

<English> John wonders what Mary bought yesterday.
<Code-Switching> John2 Mary 7} yesterday F 912 =3 g2l 2Het.

Output:

1. &2 d|g7t oAl FALS =R FFaf St

2. John-& " 2] 7} yesterday £ h=2] Z=ol 2ttt

3. John& Mary7} yesterday what& 4t=%] -&&3af gt}

4. John wonders what Mary7} yesterday 4f=2] F=afI$ttt.
5. John wonders what Mary bought yesterday.

[BEGIN TASK]
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B.2 Code-switching In-context Learning

Prompt for CSICL

Answer the following questions written in non-English by explicitly showing a step-by-step
translation process into English, then provide the final answer.

**Core Behaviors**

1. Mandatory Opening Self-Instruction

- Always begin with the exact sentence: "Let’s gradually translate this non-English query into
English, then think in English, and finally answer the question.”

2. Gradual Code-Switching Output:

- Show the transformation from the original query to English in 5 steps.

- Each step progressively replaces more non-English words with English until the query is fully
natural English.

- End with a clean, natural English rendering of the question.

3. Answer Format:

- End with the final answer in the exact format: "The answer is X", where ‘X’ is a single uppercase
letter of the correct choice (e.g., A, B, C, D).

- No explanations or justifications after the answer.

Unlike hidden scratchpad reasoning, note that the translation and reasoning process must
be explicitly output. Keep the structure identical across all responses.

{Few-shot demonstrations}

B.3 Evaluation Experiments

Prompt for multiple-choice QA experiments

You will be asked to answer a multiple-choice question. Read the following question and choices
then select the single best answer.

- Output only the single uppercase letter of the correct choice (e.g., A, B, C, D).
- Do not output anything else: no reasoning, no explanation, no restating the question, no prefixes
like “Answer:”, no punctuation, spaces, or newlines.

The final output must be exactly one letter.

Prompt for short-answer QA experiments

You will be asked to answer a short-answer question. Read the following question and provide a
single answer without any explanations.

- Output only the single answer.
- Do not output anything else: no reasoning, no explanation, no restating the question, no prefixes
like “Answer:”.

J

Prompt for machine translation experiments

You will be asked to translate a {target language} text. Read the following sentence and translate
it into English without any explanations.

- Output only the English equivalent.
- Do not output anything else: no reasoning, no explanation, no restating the question, no prefixes
like “Answer:”.
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C Additional Related Work
In this section, we provide further discussions on prior studies related to code-switching.

Code-switching. Code-switching, also known as code-mixing or language alternation, is
a common linguistic phenomenon in which a speaker interleaves two or more languages
within a single conversational context (Auer, 1998). It occurs in various switching lev-
els: subwords such as at morpheme boundary (i.e., intra-word switching), tag phrases
(i.e., tag-switching), words (i.e., intra-sentential switching), and sentences or clauses (i.e.,
inter-sentential switching). Matrix Language Frame (MLF) model, which distinguishes
a grammatically dominant matrix language (ML) and an inserted embedded language (EL)
(Myers-Scotton, 1997), has been widely adopted as a syntactic rule for code-switching. The
following examples illustrate code-switching, with variation in the choice of matrix lan-
guage and embedded language. The sentence originates from Global MMLU (Singh et al.,
2025): “Paper will burn at approximately what temperature in Fahrenheit?”

(1) Paper will briler at  approximately quelle température in  Fahrenheit ?
ML ML EL ML ML EL EL ML ML

(ML: English, EL: French)

(2) En degrés Fahrenheit, a approximately what temperature le  papier
ML ML ML ML EL EL EL ML ML
burn -t-il ?

EL ML

(ML: French, EL: English)

Code-switching text generation. Only a limited number of code-switching corpora and
labeled datasets exist for specific language pairs, and code-switching among non-English
languages is hardly available (Winata et al., 2023). Hence, the synthetic generation of code-
switching has become the primary strategy. Early efforts such as Jayanthi et al. (2021);
Rizvi et al. (2021) proposed toolkits for Hindi-English, although they lack generalizability
across languages. More recently, prompting LLMs (i.e., GPT-4) has been widely adopted
for synthetic data generation Yoo et al. (2025a;b); Kim et al. (2025); Yang & Chai (2025). In
particular, Yoo et al. (2025a) further provided quantitative and qualitative analyses com-
paring LLM-generated code-switching text with human bilingual data, showing that such
text largely follows natural switching patterns with one distinctive feature—redundant syn-
onyms appearing in both languages—which may actually help LLMs by providing explicit
lexical alignment cues. Therefore, a slight “unnaturalness” of synthetic code-switching may
not be a weakness but rather a source of beneficial noise that facilitates multilingual transfer.
In addition, Xie et al. (2025) introduced LinguaMaster, a LLM multi-agent collaboration
framework specifically designed for controlled code-switching generation.

Code-switching for multilingual evaluations. As the multilingual capabilities of LLMs
advance, recent benchmarks range from broad NLP tasks (Yang & Chai, 2025; Abdaljalil et al.,
2025; Mohamed et al., 2026) to domain-specific evaluations, including translation (Huza-
ifah et al., 2024; Zhang et al., 2025), dialogue summarization (Suresh et al., 2025), and
red-teaming (Song et al., 2025; Yoo et al., 2025b). Despite these efforts, Zhang et al. (2023)
reported that LLMs still struggle with code-switching, sometimes underperforming com-
pared to smaller, fine-tuned systems. This suggests that code-switching remains an unsolved
challenge for multilingual evaluation, rather than a solved proxy task.
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D Additional Results and Analyses

D.1 Ablation Study

Scalability of CSICL. We examine the ef-

fectiveness of CSICL on small language mod-

Monolingual (En)
—&— Monolingual (Tgt.)

Translation (Tgt.—En)
—8— Translation (Tgt.»Rnd.)

els (SLMs), which fall behind larger models 4, o Parl o ol for=Ew

in instruction-following performance. We

test different sizes of Qwen 3 (i.e., 0.6B, 1.7B, 704

4B, 8B, 14B, and 32B) on the sampled set

of Global MMLU in Korean as a target lan- |

guage. Figure 6 reports the target language

performance of X-ICL baselines and CSICL /]| ' ' ' ' '
across model sizes, shown in a log scale. 0.68" 178° 4B 8B" 14B"  32B°

While the gap between CSICL and X-ICL

baselines is particularly pronounced when
the model size is larger than 4B, we observe
that CSICL consistently outperforms all X-
ICL baselines across model sizes.

Figure 6: Experimental results of X-ICL ap-
proaches in the target language (Ko) on Global
MMLU using different sizes of Qwen 3. X-axis
is on a log scale.

Extended Thinking. Several frontier models have strong native chain-of-thought or rea-
soning capabilities. We investigate whether extended thinking of LLMs diminishes the
benefit of CSICL, by mitigating the latent translation barrier. Table 7 reports the experimen-
tal results of Qwen3-32B on Global MMLU with the thinking mode enabled. As expected,
extended thinking raises the baseline, especially for mid- and low-resource languages,
thereby reducing CSICL s marginal gains. However, the gains do not disappear. CSICL 's
gains slightly reduce from +6.0—+5.8pp in target languages, +1.3—+1.0pp in unseen high-
resource languages, +2.1—+1.8pp in unseen mid-resource languages, and +4.8—+2.9pp
in unseen low-resource languages. CSICL still significantly improves performance in the
target and unseen mid- to low-resource languages across all X-ICL baselines. We further
conduct a qualitative error analysis of the model’s reasoning traces. We observe that the
extended thinking often helps the model explicitly translate or paraphrase the non-English
query before reasoning. However, in failure cases, the model sometimes mistranslates a key
entity, relation, or constraint early in the trace and then reasons consistently but incorrectly
from that corrupted English surrogate Bafna et al. (2025). Once the reasoning trajectory
enters this wrong path, the model rarely self-corrects later. In contrast, CSICL often mitigates
these failures by making the cross-lingual transition explicit and gradual: key content is
preserved across intermediate code-switched steps before the model fully reasons in En-
glish. This suggests that native extended thinking and CSICL are partially overlapping but
complementary.

Method | X-ICL setting En  Tet* Unseen Lang.
| Demonstration | Instruction | High Mid* Low"
Zero-shot learning | X | x [933 738 881 671 472
v/ Monolingual (En) X 934 753 884 678 49.1
Few-shot learning | v~ Monolingual (Tgt.) X 93.1 754 860 671 47.3
| / Parallel | X | 933 761 885 677 488
~ X v/ Translation (Tgt.—En) 932 768 884 685 49.5
Zero-shot CoT ‘ X ‘ v Translation (Tgt.—Rnd.) 930 788 862 652 194
CSICL | v Gradual CS (Tgt.—En)  Gradual Translation (Tgt.—En) 93.2 811 894 69.6  52.0

Table 7: Ablation results comparing CSICL to existing X-ICL baselines using Qwen 3 with
thinking mode enabled. X-ICL setting describes each method in terms of a combination of
its few-shot demonstrations and instruction. CSICL outperforms X-ICL baselines in both
target and unseen languages, yielding stable results in English.

Demonstration Sensitivity. We test the sensitivity of the demonstration of CSICL. Table 8
reports the experimental results on Global MMLU using Qwen3-32B under five different ran-
dom seeds and dynamic demonstrations, where the target language is Korean. Specifically,
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we use the same balanced Global MMLU subset as in the main experiments, consisting
of 3.6k instances. We first convert all Korean instances into candidates for gradual code-
switching demonstrations using the CSICL construction pipeline. Then, for each evaluation
query, we randomly sample 5 gradual code-switching demonstrations from the remain-
ing instances, explicitly excluding the current query itself. We repeat this entire process
with 5 different random seeds. Under this randomized demonstration-sampling setting,
CSICL achieves 81.5%1.2 accuracy, while the strongest X-ICL baseline achieves 78.8. The
results show that CSICL is not dependent on the particular demonstrations or seeds. CSICL
outperforms all X-ICL baselines in the target language and mid- to low-resource unseen
languages.

X-ICL setting | En | Tgt" | Zzh Es | 1 T | sw" Te*
Monolingual (En) 89.1+0.4 | 755404 | 89.4+0.2 83.8+0.3 | 653205 60.7402 | 442405 37.6+0.3
Monolingual (Tgt.) 88.740.2 | 77.040.3 | 90.0+0.4 83.0+02 | 647402 61.6+0.5 | 42.3+0.3 35.8+0.6
Parallel | 88.640.4 | 75.6+0.2 | 89.7+04 83302 | 65.0+04 61.1+04 | 44.6+0.3 37.7+0.3

Translation (Tgt.—En) | 88.9+£0.6 | 78.8+0.2 | 90.1+0.2 84.1+0.3 | 65.2+0.2 61.1+0.4 | 44.9+0.2 38.5%0.2
Translation (Rnd.—En) | 88.4+0.4 | 78.6+0.4 | 89.9+0.1 84.5+0.3 | 65.1+0.5 61.0£0.2 | 44.840.3 38.3+0.2

CSICL (Tgt.—En) | 88.5+0.5 | 81.5+1.2 | 90.1+0.8 84.2+1.0 | 67.5+1.3 63.0+1.1 | 48.3+1.4 41.6+1.8

Table 8: Ablation results comparing CSICL to existing X-ICL baselines using Qwen 3 on
Global MMLU with five different random seeds and dynamic demonstrations.

D.2 Is CSICL More Than Translation or Prompt Expansion?
Table 9 reports experimental results on Qwen3-32B using other X-ICL baselines, controlling

the combinations of few-shot demonstrations setting and instruction setting, where CSICL
outperforms all X-ICL baselines.

Method | XACL setting | En Tgrs _ Unscenlang.
‘ Demonstration ‘ Instruction ‘ High* Mid* Low"

Zero-shot CoT X v/ Translation (Tgt.—En) + Reasonin En | 88.7 744 875 63.7 423
v/ Monolingual (Tgt.) v/ Translation (Tgt.—Rnd.-High) 887 740 87.6 637 421

v Monolingual (Tgt.) v/ Translation (Tgt.—En) 888 753 872 633 418

. v Parallel v/ Translation (Tgt.—En) 887 750 874 640 432

Few-shot learning =2 222
| v/ Parallel |/ Translation (Tgt.—En) + ReasoninEn | 88.7 75.0 874 642 43.1

| v Monolingual (Tgt.) | v/ Translation (Tgt.—Rnd.) |88.6 748 875 635 420

CSICL |/ Gradual CS (Tgt.—En) | v/ Gradual Translation (Tgt.—En) |88.6 76.8 878 649 46.0

Table 9: Ablation results of other X-ICL baselines using Qwen 3, controlling the few-shot
demonstrations setting and the instruction setting.

Translation baselines. We add an ablation that explicitly translates the query into En-
glish and instructs the model to reason in English. Translation vs. Translation-then-reason
baseline yields comparable results, and both consistently remain below CSICL. This sug-
gests that CSICL is not merely improving translation quality but facilitating cross-lingual
representational alignment.

Pivot language. We also add an ablation using random high-resource, random pivot
languages (i.e., German, Russian, Dutch, and Japanese), ensuring they do not overlap with
the evaluation languages. Translation to random vs. random high-resource pivot languages
yields comparable results, and both are consistently outperformed by CSICL.

Paraphrasing control. CSICL may benefit from using a larger number of sentences, since
CSICL includes four additional sentences per demonstration. To control for this, we fix
the number of sentences per demonstration to five, the same as in CSICL, and compare it
against monolingual demonstrations. Specifically, for each shot, we add four paraphrased
monolingual demonstrations, generated by GPT-5, and then ask the LLMs to solve the task.
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Table 10 describes experimental results of
CSICL and paraphrased demonstrations on
Global MMLU, averaged over Qwen 3 and Paraphrasing (En)
Gemini 2.5. Although paraphrasing pro- paraphrasing (Tgt.)
vides a marginal improvement in cross- csic. (Tgt.—En)
lingual transfer for both target (+0.2pp) and

unseen languages (+0.3pp) on average, its  Table 10: Experimental results comparing
effeCt iS llmlted, CSICL ConSiStenﬂy Outper— CSICL to paraphrased/ monolingual demon_

forms both baselines (+6.0pp and +4.8pp  strations, keeping the number of sentences
in the target and the unseen languages, re- per shot.

spectively, on average). This suggests that

the gains of CSICL cannot be attributed to a larger demonstration budget alone. Instead,
the gradual transition across languages supplies a distinct cross-lingual signal that para-
phrasing fails to capture, reinforcing the role of code-switching in aligning multilingual
representations.

* Unseen Lang.

X-ICL setting En  Tgt.

\
| High® Mid* Low
\

*

889 71.0 86.6 63.2 41.6
88.8 723 87.0 62.6 39.3
88.6 76.8 87.8 64.9 46.0

We extend this examination by controlling the number of English and Korean few-shot
demonstrations. Table 11 shows experimental results on Global MMLU using Qwen 3
under different combinations of paraphrasing baselines. We observe mixed results across
the paraphrasing baselines for target language and for unseen languages in high- and
mid-resource languages. Interestingly, we find that increasing English demonstrations
helps only in unseen low-resource languages. However, CSICL consistently outperforms all
paraphrasing baselines across target and unseen languages.

#En #Tgt. | En  Tgt* Unseen Lang.

\ High® Mid" Low™

5 0 |89 710 8.6 632 416
4 1 |86 713 8.8 632 410
3 2 |89 717 89 627 407
2 3 |87 720 871 630 402
1 4 |87 725 867 627 395
0 5 | 888 723 870 626 393
CSICL | 886 768 878 649  46.0

Table 11: Experimental results comparing CSICL to paraphrasing baselines, controlling the
number of English and target language few-shot demonstrations. # En and # Tgt. denote
the number of English demonstrations and the number of target language demonstrations,
respectively.

D.3 Human Validation on COMET

We additionally conduct a pairwise human evaluation to validate the experimental re-
sults obtained with COMET. We randomly sample 200 FLORES+ examples and compare
CSICL against the best-performing baseline for each source language (i.e., Parallel for target
language translation and Translation (Tgt.—+Rnd.) for unseen language translation, respec-
tively). Following the WMT practice, one author, who is a native speaker of Korean and
fluent in English, is shown two anonymized translations (CSICL vs. baseline) and asked to
choose “A wins / B wins / tie” based on overall adequacy and fluency. CSICL is preferred
in 63% of cases (and 16% ties) on target-language performance, and in 68% of cases (and
9% ties) on unseen-language performance, respectively. These results provide additional
evidence that CSICL produces more adequate and fluent translations, as measured by both
automatic metrics and human preference.

D.4 Full Results
Tables 12, 13, 14, and 15 present experimental results of X-ICL approaches on Global MMLU

using Qwen 3, DeepSeek 3.1, Grok 4, and Gemini 2.5. Table 16 presents experimental results
of X-ICL approaches on five different tasks using DeepSeek 3.1, Grok 4, and Gemini 2.5.
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X-ICL setting ‘ Tgt.* ‘ Zh  Es* ‘ d* Tt ‘ Sw*  Te*

Monolingual (En) 88.6 | 835 | 895 832 | 648 605 | 446 382

Monolingual (Tgt.) 88.7 | 833 | 903 838 | 643 599 | 428 369

Parallel | 88.5 | 837 | 904 829 | 65.1 60.6 | 447 38.0

Translation (Tgt.—En) | 88.7 | 83.6 | 90.5 83.6 | 655 61.1 | 453 388

Translation (Rnd.—En) | 88.7 | 83.8 | 90.2 83.7 | 66.0 61.2 | 451 39.0
|

CSICL (Tgt.—En) 88.5 | 849 | 90.5 839 | 66.6 618 | 48.4 42.8

(a) Target: French (high)

X-ICL setting En | Tgt." | Zzh Es | Id* T | sw* Te*

Monolingual (En) 889 | 754 | 893 837 | 651 608 | 442 379
Monolingual (Tgt.) 88.7 | 772 | 90.0 83.0 | 648 613 | 423 357

Translation (Tgt.—En)
Translation (Rnd.—En)

CSICL (Tgt.—En)

889 | 794 | 902 841|655 614 | 448 386
885 | 791 | 90.0 843 | 652 612 | 451 383

88.6 | 80.6 | 90.3 844 | 67.4 628 | 485 417

Parallel | 889 | 756 | 897 83.6 | 649 615 | 444 37.6
|

(b) Target: Korean (mid)

X-ICL setting ‘ En ‘ Tgt.* ‘ Zh*  Es* ‘ d* Tt ‘ Sw*  Te*
Monolingual (En) 889 | 535 | 89.8 835 | 648 60.8 | 446 377
Monolingual (Tgt.) 89.0 | 555 | 879 864 | 639 584 | 435 31.0
Parallel | 88.7 | 588 | 90.4 856 | 642 61.7 | 48.8 349
Translation (Tgt.—En) | 88.8 | 60.5 | 90.3 857 | 649 63.8 | 50.0 345
Translation (Rnd.—En) | 88.6 | 585 | 90.6 862 | 65.0 642 | 449 414
CSICL (Tgt.—En) ‘ 88.7 ‘ 64.9 ‘ 90.8 86.9 ‘ 66.1 64.7 ‘ 51.2 434

(c) Target: Yoruba (low)

Table 12: Full experimental results comparing CSICL to X-ICL baselines using Qwen3-32B.
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X-ICL setting ‘ En ‘ Tgt* ‘ Zh Es ‘ qd* Tt ‘ Sw*  Te*
Monolingual (En) ‘ 89.6 ‘ 84.6 ‘ 91.2 843 ‘ 66.2 615
| |
| |

453 388
Monolingual (Tgt.) 89.5 | 844 | 918 849 | 657 610 | 436 375
Parallel 89.4 | 847 | 920 84.0 | 665 617 | 454 386

Translation (Tgt.—En)
Translation (Rnd.—En)

CSICL (Tgt.—En)

89.6 | 848 | 921 84.8
89.6 | 85.0 | 919 849

89.4 | 86.0 | 923 85.1

66.8 621 | 46.0 39.2
672 622 | 458 393

68.0 629 | 491 43.1

(a) Target: French (high)

X-ICL setting En | Tgt" | Zzh Es | Id* T* | Sw™ Te*

Monolingual (En) 898 | 773 | 91.0 84.6 | 664 61.8 | 45.0 38.6
Monolingual (Tgt.) 89.6 | 791 | 91.6 839 | 660 623 | 432 365

Translation (Tgt.—En)
Translation (Rnd.—En)

CSICL (Tgt.—En)

89.8 | 81.1 | 91.8 85.0 | 66.7 624 | 456 39.0
894 | 80.8 | 915 851 | 664 622 | 459 387

89.5‘ 82.4 ‘92.0 85.3 | 68.6 63.6 ‘ 49.2 417

| |
Parallel | 89.8 | 77.5 | 914 845 | 661 625 | 452 383
| |

(b) Target: Korean (mid)

X-ICL setting En | Tgt" | Zh Es* | Id* Tr |sw* Te*

Monolingual (En) 89.8 | 553 | 915 847 | 663 619 | 452 382
Monolingual (Tgt.) 899 | 573 | 89.6 874 | 655 595 | 441 320
Parallel | 89.7 | 60.6 | 920 86.6 | 65.8 62.7 | 493 359

Translation (Tgt.—En) | 89.8 | 623 | 919 86.7 | 66.6 645 | 50.5 35.6
Translation (Rnd.—En) | 89.6 | 60.2 | 923 872 | 66.7 65.0 | 454 422

CSICL (Tgt.—En) | 89.7 | 66.7 | 92.5 87.8 | 67.7 654 | 51.6 44.2

(c) Target: Yoruba (low)

Table 13: Full experimental results comparing CSICL to X-ICL baselines using
DeepSeek-chat-v3.1.
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X-ICL setting ‘ ‘ Tgt.* ‘ Zh  Es ‘ d* Tt ‘ Sw*  Te*
Monolingual (En) ‘ 88.3 ‘ 83.0 ‘ 89.8 83.6
|
|

65.0 60.3 | 440 37.5
Monolingual (Tgt.) 88.1 | 829 | 905 841 | 646 60.6 | 422 362
Parallel 882 | 833 | 90.6 834 | 652 609 | 442 372

Translation (Tgt.—En)
Translation (Rnd.—En)

CSICL (Tgt.—En)

88.3 | 832 | 90.7 84.0 | 65.6 613 | 447 379
881 | 835 | 904 841 | 657 613 | 446 381

88.0 | 845 | 90.8 843 | 66.5 619 | 47.7 417

(a) Target: French (high)

X-ICL setting | En | Tgt* | zh Es | Id* T | Sw* Te*
Monolingual (En) 88.4 | 746 | 89.6 839|653 60.6 | 437 372
Monolingual (Tgt.) 882 | 764 | 902 832|650 611|419 35.1
Parallel | 884 | 786 | 89.9 838|651 613 | 440 369
Translation (Tgt.—En) | 88.4 | 748 | 90.4 842 | 65.7 612 | 443 37.8
Translation (Rnd.—En) | 88.1 | 78.3 | 90.1 844 | 654 61.1 | 446 375
CSICL (Tgt.—En) | 882 | 79.7 | 90.6 84.6 | 671 62.3 | 47.8 408

(b) Target: Korean (mid)

X-ICL setting En ‘ Tgt.* ‘ Zh  Es" ‘ d* Tt ‘ Sw*  Te*

Monolingual (En) 884 | 52.7 | 90.1 838 | 651 60.7 | 439 369
Monolingual (Tgt.) 885 | 546 | 882 867 | 642 582 | 428 302

Translation (Tgt.—En)
Translation (Rnd.—En)

CSICL (Tgt.—En)

883 | 57.8 | 90.6 86.0 | 654 635 | 49.1 340
88.1 | 57.6 | 90.9 865 | 655 638 | 440 40.6

882 | 63.7 | 91.0 87.0 | 665 642 | 50.3 425

Parallel | 882 | 59.5 | 907 859 | 647 614 | 479 343
|

(c) Target: Yoruba (low)

Table 14: Full experimental results comparing CSICL to X-ICL baselines using grok-4-fast.
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X-ICL setting En ‘Tgt* ‘ Zh Es d* ™ ‘Sw* Te*

Monolingual (En) 90.2 | 856 | 91,5 851 | 672 627 | 46.1 39.6
Monolingual (Tgt.) 90.0 | 854 | 921 857 | 66.7 623 | 443 383

Translation (Tgt.—En)
Translation (Rnd.—En)

CSICL (Tgt.—En)

90.2 | 859 | 923 856 | 679 634 | 469 40.1
90.1 | 86.1 | 921 857 | 683 635 | 4.8 403

90.0 | 87.3 | 925 859 | 69.2 64.1 | 49.9 443

Parallel 901 | 858 | 922 849 | 675 63.0 | 463 394
| |

(a) Target: French (high)

X-ICL setting En | Tgt." | Zzh BEs* | 1d* T* | Sw™ Te*

Monolingual (En) 90.3 | 793 | 913 855 | 676 63.0 | 458 394
Monolingual (Tgt.) 90.1 | 81.1 | 919 848 | 672 635 | 440 373

Translation (Tgt.—En)
Translation (Rnd.—En)

CSICL (Tgt.—En)

90.3 | 83.0 | 920 859 | 679 636 | 464 399
90.0 | 827 | 917 86.1 | 676 635 | 467 396

90.1 ‘ 84.3 ‘92.2 86.4 | 69.7 64.8 ‘ 50.1 42.8

| |
Parallel | 903 | 79.5 | 916 854 | 67.3 637 | 460 39.1
| |

(b) Target: Korean (mid)

X-ICL setting En | Tgt* | Zh  Es

| d* T" | sw' Te”
90.3 | 56.8 ‘ 91.8 854 ‘ 674 631 ‘ 46.0 39.0
|

Monolingual (En)
Monolingual (Tgt.) 90.4 | 589 | 89.8 883 | 66.6 608 | 449 317
Parallel | 90.2 | 621 | 924 875 | 669 638 | 50.1 356

Translation (Tgt.—En) | 90.3 | 639 | 923 876 | 67.7 657 | 51.3 353
Translation (Rnd.—En) | 90.1 | 61.8 | 926 881 | 67.8 662 | 46.3 42.0

CSICL (Tgt.—En) | 90.2 | 66.2 | 92.8 88.6 | 689 66.6 | 52.5 44.8

(c) Target: Yoruba (low)

Table 15: Full experimental results comparing CSICL to X-ICL baselines using Gemini 2.5
Flash.

41



Published as a conference paper at COLM 2026

Reasoning-oriented

Task type ‘ Translation ‘ ‘ Knowledge-intensive
omain-specific atl ultura ocial Bias
D in-specifi Math Cultural Social Bi
X-ICL setting ‘ Tgt.* s ‘ En Tgt* ‘ Tgt.* s ‘ En Tgt.* s ‘ En Tgt.* Uns.
Monolingual (En) 78.5 731 | 452 384 306 | 585 521 50.3 | 841 785 741 | 925 891 86.8
Monolingual (Tgt.) 76.5 724 | 465 401 285 | 59.2 495 488 | 838 721 719 | 901 920 862
Parallel | 80.1 79.0 | 480 415 291 | 575 510 50.1 | 845 80.1 730 | 905 921 865
Translation (Tgt.—En) 78.2 755 | 475 405 280 | 584 571 51.5 | 84.0 795 725 | 91.0 925 870
Translation (Rnd.—En) | 77.4 748 | 464 410 298 | 588 58.2 52.0 | 842 79.0 731 | 924 901 878
CSICL ‘ 85.5 84.8 ‘ 46.8 43.5 36.3 ‘ 59.0 60.1 56.2 ‘ 840 825 75.8 ‘ 924 932 88.0
(a) DeepSeek 3.1
Task type | Translation | Reasoning-oriented | Knowledge-intensive
| | Domain-speciﬁc | Math | Cultural | Social Bias
X-ICL setting ‘ Tgt.* Uns.* ‘ En Tgt.* ‘ Tgt* Uns.* ‘ En Tgt.* Uns.* ‘ En Tgt.* Uns.*
Monolingual (En) 752 70.8 424 4438 31.0 495 477 48.1 822 77.6 70.3 90.5 874 80.1
Monolingual (Tgt.) 73.8 702 | 43.6 451 29.3 | 50.1 482 48.7 | 81.8 782 67.8 | 882 903 82.1
Parallel | 716 76.6 | 448 386 306 | 498 481 461 | 823 777 704 | 880 90.0 81.6
Translation (Tgt.—En) 70.6 734 | 46 380 309 | 492 492 49.7 | 81.8 769 709 | 90.6 88.6 80.4
Translation (Rnd.—En) | 69.8 730 | 442 384 312 | 487 488 498 | 813 765 705 | 90.6 883 82.9
CSICL ‘ 76.8 81.6 ‘ 428 489 35.2 ‘ 50.1 52.8 50.2 ‘ 82.0 80.8 72.1 ‘ 89.0 903 83.8
(b) Grok 4
Task type | Translation | Reasoning-oriented | Knowledge-intensive
omain-specific at] ultural ocial Bias
D in-specifi Math Cultural Social Bi
X-ICL setting ‘ Tgt* Uns.* ‘ En Tgt.* ‘ Tgt.* Uns.* ‘ En Tgt.* ‘ Tgt.* Uns.
Monolingual (En) 79.5 752 | 486 492 343 | 541 520 524 | 863 857 805 | 946 915 942
Monolingual (Tgt.) 77.8 745 | 488 49.6 326 | 548 526 532 | 859 845 81.1 | 925 945 938
Parallel | 76.1 8l1 | 491 53.0 350 | 543 545 504 | 86.5 858 798 | 922 941 927
Translation (Tgt.—En) 75.3 778 | 488 524 355 | 53.6 558 541 | 859 86.1 802 | 947 927 945
Translation (Rnd.—En) | 74.5 774 | 484 528 369 | 531 532 542 | 854 86.6 798 | 948 924 920
CSICL | 86.2 833 | 493 56.5 39.8 | 545 57.6 55.8 | 862  88.0 822 | 933 947 943
(c) Gemini 2.5

Table 16: Full experimental results on five diverse tasks and domain knowledge.
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