Impact of Intermediate-Task Training on mT5
Code Generation in Multilingual Settings

Assignee Research

July 17, 2026

Abstract

While recent benchmarks have spurred a lot of new work on im-
proving the generalization of pretrained multilingual language models
on multilingual tasks, techniques to improve code-switched natural lan-
guage understanding tasks have been far less explored. In this work,
we propose the use of bilingual intermediate pretraining as a reliable
technique to derive large and consistent performance gains on three
different NLP tasks using code-switched text. We achieve substantial
absolute improvements of 7.87%, 20.15%, and 10.99%, on the mean
accuracies and F1 scores over previous state-of-the-art sys

1 Introduction

This paper examines: The Effectiveness of Intermediate-Task Training for
Code-Switched Natural Language Understanding. Research question: Does
intermediate-task training improve mT5 performance on code generation
tasks within multilingual settings as effectively as it does for natural language
understanding tasks in XTREME?.

2 Methodology

Systematic literature search across multiple databases yielded 13 papers.
Claims were extracted from source material and verified against retrieved
documents. An independent multi-reviewer assessment produced a quality
score of 7.2/10.

3 Results

13 papers retrieved. 13 claims extracted; 9 independently verified. Quality
review score: 7.2/10.



4 Limitations

This report is a machine-generated literature synthesis and does not consti-
tute original research. Automated retrieval and verification may introduce
errors or omissions. Review scores reflect automated assessment, not hu-
man peer review. Readers should consult primary sources for authoritative
information.



5 Extracted Claims

Claim Verified Confidence

Bilingual intermediate-task training yields sig- v 0.21
nificant performance improvements on NLI, QA,

and SA tasks using mBERT an

Pretraining using a masked language modeling v 0.26
(MLM) objective on real code-switched text,

combined with bilingual trainin

A code-switched MLM variant yields larger im- v 0.17
provements on Sentiment Analysis (SA) com-

pared to standard MLM.

For ES-EN Sentiment Analysis, the X-EN SING- v 0.20
TASK outperforms both EN SING-TASK and X

SING-TASK with up to 9.33% relative

For all language pairs except HI-EN, the X- v 0.20
EN/MLM MULTI-TASK system is the best-

performing system for Sentiment Analysis

Code-switched MLM provides additional perfor- v 0.22
mance gains compared to standard MLM train-

ing for ES-EN and HI-EN Sentiment

Code-switched MLM results were not reported X 0.13
for TA and ML languages due to lack of access

to language labels or a traine

Intermediate training using MLM on code- X 0.14
switched data alone is not effective.
Using Manual transliteration with Google Trans- v 0.19

late API translation achieved a maximum

GLUECOS NLI accuracy of 61.05%.

Using Manual transliteration with Google Trans- v 0.19
late API translation achieved a maximum

GLUECOS QA F1 score of 73.50%.

For mBERT on HI-EN NLI, the GENERAL + X 0.07
MOVIE CS MLM data configuration achieved a

maximum accuracy of 66.67%.

For XLM-R on ES-EN SA, the +X-EN/MLM X 0.12
MULTI-TASK method achieved an F1 score of

70.33%.

For mBERT on HI-EN QA, the +HI-EN/MLM v 0.16

MULTI-TASK method achieved a maximum F1
score of 83.03%.
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