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Abstract

Abstract Background To evaluate binary classi�cations and their
confusion matrices, scienti�c researchers can employ several statistical
rates, accordingly to the goal of the experiment they are investigat-
ing. Despite being a crucial issue in machine learning, no widespread
consensus has been reached on a uni�ed elective chosen measure yet.
Accuracy and F 1 score computed on confusion matrices have been
(and still are) among the most popular adopted metrics in binary clas-
si�cation tasks. However, these statistical measures can dangerously
show overoptimistic in�ated results, especially on

1 Introduction

This paper examines: The advantages of the Matthews correlation coe�cient
(MCC) over F1 score and accuracy in binary classi�cation evaluation. Re-
search question: Reproducibility meta-analysis: 2 independent publications
report divergent mBERT performance on Pos with a 74.6 percentage-point
spread (range 14.3%�88.9%). Source papers: "XTREME: A Massively Mul-
tilingual Multi-task Benchmark for Evaluating Cross-ling\ldots{}" (2020,
14.3%); "Feature Aggregation in Zero-Shot Cross-Lingual Transfer Using
Multilingual BERT" (2022, 70.3%); "Cross-Lingual Transfer from Related
Languages: Treating Low-Resource Maltese as\ldots{}" (2024, 88.9%). Pre-
liminary analysis suggests: The most likely explanation is a combination
of evaluation protocol di�erences and model checkpoint variations. The
88.9% score likely re�ects a �ne-tuned or adapted mBERT model with task-
speci�c adjustments (e.g., back-translation or continued pre-training on Mal-
tese), while the 14.3% score may stem from a zero-s\ldots{} Systematically
evaluate which evaluation protocol factors (model con�guration, inference
setup, quantization, tokenization, few-shot count, metric interpretation, or
data-split selection) best explain the observed spread; identify the highest-
con�dence explanation supported by each paper's stated methodology; and
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assess whether the highest-reported score is reproducible under the condi-
tions described by the lowest-reporting paper..

2 Methodology

Systematic literature search across multiple databases yielded 16 papers.
Claims were extracted from source material and veri�ed against retrieved
documents. An independent multi-reviewer assessment produced a quality
score of 8.7/10.

3 Results

16 papers retrieved. 7 claims extracted; 7 independently veri�ed. Quality
review score: 8.7/10.

4 Limitations

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

Claim Veri�ed Con�dence

Accuracy and F1 score are among the most
popular adopted metrics in binary classi�cation
tasks.

✓ 0.26

Accuracy and F1 score can show overoptimistic
in�ated results on imbalanced datasets.

✓ 0.18

The Matthews correlation coe�cient (MCC)
produces a high score only if the prediction ob-
tained good results in all fou

✓ 0.46

The MCC score is proportional to both the size
of positive elements and the size of negative ele-
ments in the dataset.

✓ 0.21

The article demonstrates the advantages of
MCC over accuracy and F1 score using six syn-
thetic use cases.

✓ 0.15

The article demonstrates the advantages of
MCC over accuracy and F1 score using a real
genomics scenario.

✓ 0.15

MCC produces a more informative and truthful
score in evaluating binary classi�cations than ac-
curacy and F1 score.

✓ 0.33
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