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Abstract

This year’s MT metrics challenge set submis-
sion by DFKI expands previous years’ linguis-
tically motivated challenge set. It includes
137,000 items extracted from 100 MT sys-
tems for the two language directions (en—de,
en—ru), covering more than 100 linguistically
motivated phenomena organized in 14 linguis-
tic categories. The metrics with the statistically
significant best performance with regard to our
linguistically motivated analysis are METRICX -
24-HYBRID and METRICX-24 for en—de and
METRICX-24 for en—ru, whereas METAMET-
RICS and XCOMET are in the next ranking po-
sitions in both language pairs. Metrics are more
accurate in detecting linguistic errors among
LLM translations than in translations based on
the encoder-decoder NMT architecture. Some
of the most difficult phenomena for the metrics
to score are the transitive past progressive, the
multiple connectors, and the ditransitive sim-
ple future I for en—de and the pseudogapping,
the contact clause and the cleft sentences for
en—ru. Despite its overall low performance,
the LLM-based metric GEMBA performs best
in scoring German negation errors.

1 Introduction

For almost two decades, the development and eval-
uation of machine translation (MT) have relied on
automatic metrics. MT metrics aim to digest and
automate various aspects of human judgment of
MT output into numerical scores. Over the years,
these metrics have undergone several technological
changes (from measuring overlap to grammatical
features and neural models). Still, at the same time,
they have had to follow the technological evolution
of MT systems, moving from phrase-based statisti-
cal systems to NMT encoder-decoder models and,
more recently, to large language models (LLMs).
As we witness the first efforts to use and evaluate
LLMs in the task of MT, it is of great interest to
see to what extent pre-existing MT methodologies

can adapt to the needs of the new technologies.
An obvious question is to what extent MT metrics
developed and tested for NMT can be applied to
evaluating LLMs.

This year’s Metrics Task (WMT24; Freitagetal.,
2024) provides a very good opportunity to evaluate
the metrics under these particular circumstances,
as the evaluated MT outputs have for the first time
been produced by numerous LLMs (Kocmi et al.,
2024). Meanwhile, the ability of LLMs to act as
judges for translations is being explored through
the participation of an LLM-based metric.

Given this perspective, this paper extends previ-
ous work on linguistically motivated challenge sets
for MT metrics to investigate whether LLLMs can
influence MT evaluation. As part of this year’s sub-
mission to the challenge set subtask of the WMT24
Metrics Task, we repeat the methodology of previ-
ous years to evaluate the metrics on a controlled test
set that can rank them with regard to their ability
to detect linguistic errors by providing fine-grained
statistics for each linguistic phenomenon. We then
analyze whether the metrics perform differently on
MT output from LLMs as opposed to output from
encoder-decoder systems. In addition, we see in
which linguistic aspects the LLM-based metric per-
forms better or worse than the specialized metrics.

The rest of the paper is structured as following:
Section 2 describes briefly the generation of the
challenge set. Section 3 presents and discusses the
results, whereas the conclusion is given in section 4

2 Method

This year’s linguistically-motivated challenge set is
an extension of the challenge sets that were submit-
ted the previous years (Avramidis and Macketanz,
2022; Avramidis et al., 2023).

The source sentences s originate from an MT
evaluation test suite (Macketanz et al., 2022a).
Each sentence has been carefully constructed to test
one particular phenomenon. Every phenomenon is
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tested by more sentences (with a minimum of 20
sentences), whereas the phenomena are aggregated
in a few categories. At the moment, there are more
than 100 phenomena and 14 categories.

As part of the WMT shared tasks of the previous
years, these source sentences have been given to a
large amount of MT systems, and their output has
been evaluated by combining regular expressions
and annotations by linguists, labeling every output
as correct (t € T') or incorrect (f eT.

In order to use this test set to evaluate the
MT metrics, we create examples in the form of
(s, i,t, r) € S, where each example contains one
source sentence s, one incorrect translation hypoth-
esis £, one correct translation hypothesis ¢ and one
reference translation 7. The correct translation hy-
potheses t and the reference translations r are sam-
pled with permutations from the same set of cor-
rect translations T'. Then, we decompose the set
of examples S into a blind test set S’, where each
example includes either an incorrect translation
(s,t,7) or a correct translation (s, t,r) along with
the source and the reference. The separated con-
trastive examples are shuffled, and we set aside a
file that contains the golden truth, indicating which
samples are correct or incorrect.

As part of the Metrics Task, every shuffled trans-
lation ¢ and hatt is scored by every M, given the
reference r in the given blind test set S/, without
knowing if it is correct or incorrect. A contrastive
pair scoring is considered correct if the metric deliv-
ers a score for the incorrect translation hypothesis,
which is lower than the one of the correct transla-
tion hypothesis M(s,,r) < M(s,t,r). Finally,
for every phenomenon and category and for every
metric, the respective accuracy is calculated by di-
viding the number of correctly scored contrastive
pairs by the total amount of examples.

|M (s, t,7) < M(s,t,r)]
|(s,f,t,7")]

accy =

(s,t,r)U (s, t,r) € 8" (s,t,t,7) €S
Lastly, we provide three types of score averaging:

i) Micro-average: This approach treats all
items equally, aggregating all test items to
compute the average percentages.

ii) Category macro-average: Here, all cate-
gories are treated equally, with the percent-

ages being computed independently for each
category and then averaged.

iii) Phenomenon macro-average: This average
treats all phenomena equally, with the percent-
ages being computed independently for each
phenomenon and then averaged.

The current version of the challenge set contains
MT outputs from the WMT Shared Tasks of the
years 2019-2024 (Avramidis et al., 2019, 2020;
Macketanz et al., 2021, 2022b; Manakhimova et al.,
2023, 2024). The English to German version con-
tains 39,463 contrastive pairs, while the English to
Russian version contains 30,108 pairs.

3 Results

3.1 English-German

The comparison of the metrics based on the accura-
cies per category for English-German can be seen
in table 2, whereas the detailed phenomena in ta-
ble 4. One can see that the metrics which have the
highest accuracy with statistical significance are
METRICX24-HYBRID and METRICX24 (Juraska
et al., 2024), with more than 80.7 % macro-average.
Both metrics are very good at multi-word expres-
sions (mostly verbal MWESs). The former is the
best of all metrics at coordination/ellipsis and non-
verbal agreement (genitive and personal pronoun
coreference). In contrast, the latter performs best
at verb valency (resultative and passive voice). The
metrics “METAMETRICS” (Anugraha et al., 2024)
and XCOMET (Guerreiro et al., 2023) follow in
the ranking, with more than 80% macro-averaged
accuracy.

The LLM-based metric GEMBA (Kocmi and Fe-
dermann, 2023) performs relatively low, with an
average accuracy of 69.7%, even below the base-
line non-tuned metric CHRF (Popovié, 2015). It
is nevertheless remarkable that this metric has the
best score on negation, among all metrics (97.4%,
4.5% higher than the best system). The fact that
most of the metrics will miss 10% of the nega-
tions is rather noteworthy, given the implications
of such a mistake on the meaning of the sentence.
It is also remarkable that a reference-less metric,
METRICX24-HYBRID-QE, achieves the highest
accuracy on long-distance dependencies and inter-
rogatives, mainly on the phenomenon of negative
inversion.

Some of the most difficult phenomena for the
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METRICX24  METRICX24-HYB METAMETRICS XCOMET
encdec vs. encdec 73.2 72.3 70.8 69.7
LLM vs. encdec 77.3 76.9 79.9 77.6
LLM vs. LLM 79.9 78.1 80.0 79.1

Table 1: Accuracy of the metrics when they evaluate contrastive pairs containing (a) MT output only by en-
coder/decoder systems, (b) one encoder/decoder output and one LLM output, (c) only LLM output

metrics to score are transitive past progressive, mul-
tiple connectors, and ditransitive simple future I.

3.2 English-Russian

The comparison of the metrics based on the ac-
curacies per category for English-Russian can be
seen in table 3, whereas the detailed phenomena
in table 5. MetricX-24 is the clear winner in this
language direction, achieving a macro-averaged
accuracy of 82.5% MetricX-24 excels in ambigu-
ity, false friends, non-verbal agreement (corefer-
ence & genitive), verb semantics, and verb va-
lency. The ranking of the metrics is similar to
the one for English-German, with METAMETRICS,
METRICX24-HYBRID and XCOMET having the
next position, with more than 79.6% accuracy in
macro-average.

If one focuses again on the phenomenon of nega-
tion, they would notice that in English-Russian,
the highest accuracy is achieved by the baseline
metric CHRF, whereas most metrics perform here
very low (61% on average) Some of the most diffi-
cult phenomena for this language direction are the
pseudogapping, the contract clause, and the cleft
sentences for en—ru.

3.3 Comparing performance of metrics over
LLM vs. encoder-decoder systems

Table 1 presents the accuracies of the 4 best per-
forming metrics on three subsets of the challenge
sets. Here every subset contains contrastive pairs
which consist of

(a) two MT outputs, both by encoder/decoder

NMT systems

(b) one encoder/decoder and one LLM output

(c) two LLM outputs
One can see that all four metrics exhibit higher ac-
curacy when scoring contrastive translations origi-
nating from LLMs. This indicates that despite the
fact that LLM translations achieve very good per-
formance (Kocmi et al., 2024), their fewer errors
are easier to be distinguished by the automatic met-
rics. Whether there is a systematic reason for this
phenomenon remains to be investigated.

4 Conclusion

We presented the MT metrics challenge set of
DFKI for two language directions (en-de, en-ru).
This year, we have expanded the set to include
outputs from encoder-decoder NMT systems and
LLMs. The number of test items (total of 137,000)
allows for producing fine-grained scores for every
linguistic phenomenon and statistically significant
comparisons among the MT metrics. We also iden-
tified the best-performing metric, METRICX-24,
for both language directions.
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