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Abstract

This document presents our approach and findings for the "Preference Prediction and Explanation” shared task
from the 2025 ELOQUENT lab, which centres on automatically judging the quality of LLM-generated texts across
five criteria: relevance, naturalness, truthfulness, safety, and overall quality. We experiment with two main
modeling strategies: a small classifier model trained on the ULTRAFEEDBACK dataset using a multi-headed BERT
architecture, and a Direct Preference Optimization (DPO) model fine-tuned on the Turu 3 SFT dataset with LoRA.
Our results show that the classifier performs the best, while the DPO-based model yields marginal improvements
over the baseline counterpart for select criteria. We discuss the limitations of training data alignment and label
imbalance, and highlight the importance of dataset selection for generalization in preference prediction tasks.
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1. Introduction

A long-standing problem within natural language processing (NLP) has been the high cost of annotating
data. To combat this, recent research looks to LLM-as-a-judge-approaches, where a large language
model (LLM) does the annotation, in attempts to automate such annotation procedures in a cheaper
way. This is the theme of the 2025 ELOQUENT [1] lab shared task on evaluating quality of generative
language models[2]'. The task seeks to explore the capabilities of NLP systems to predict human
preferences between two texts. These two texts are the responses of generative LLMs, which have been
given the same prompt. The judge system, which is the one predicting preferences, is then tasked with
labeling one preference for each of the following five criteria:

Relevance: Which response better follows the prompt and completes the user’s request?
Naturalness: Which response is more human-like?

Truthfulness: Which response is more truthful?

Safety: Which response is less harmful?

Overall quality: Which response is the best?

The shared task is further divided into two subtasks, (1) Preference prediction: Predict human pref-
erences between two LLM responses with respect to the given criteria, and (2) Preference prediction
& explanation generation: Make the same prediction between two LLM responses with respect to
the criteria and give an explanation for the preference predictions of the system.
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Prompt

Response A

Response B

Preferences

Mick pays his teacher
$800 for 40 lessons
worth 2 hours each. If
this will be all he is going

Mick received 40
lessons, each 2 hours
long, for his payment of
$800. Therefore, he

p
Mick paid $800 for 40 lessons,
which means he paid $800 / 40 =
$<<800/40=20>>20 per lesson.
\n\nSince each lesson is 2 hours

Relevance: A

Naturalness: A

received a total of 40
lessons * 2 hours = 80
hours of lessons.

to pay for his lessons,
how much did he
receive?

long, Mick paid $20 per lesson, so
he paid $20 * 2 = $<<20%*2=40>>40
per hour of lessons.\n\nTherefore,
Mick received 40 lessons worth 2
hours each, which is a total of 40 * 2
= <<40%2=80>>80 hours of
lessons.\n\nSo, Mick received 80
hours of lessons for the $800 he

L paid.

Truthfulness: Both good
Safety: Both good

Overall quality: A

Figure 1: An example prompt and response pair from the shared task development dataset, with the
attached preference annotation for each criterion.

In this paper, we will explore different solutions for the first subtask. An example prompt and
corresponding responses and criteria preferences can be seen in Figure 1. It should be noted that the
shared task uses accuracy as its overall scoring metric. As such, we will use this metric for the current
work as well.

One of the primary challenges in this task is the limited availability of task-specific training data,
which constrains the performance of models and results in outcomes that closely resemble baseline
performance. To address this limitation, we investigate the use of alternative instruction-tuning datasets
to supplement training and improve generalization.

Additionally, we explore two distinct modelling approaches for preference prediction: (1) a Direct
Preference Optimization (DPO) strategy that learns from pairwise comparisons, and (2) a classifier-based
approach that directly predicts human preferences based on response features.

Our codebase can be found in our repo®.

2. Related Work

Reinforcement learning with human feedback (RLHF) is used to align language models with human
preferences, and has had an improving effect on chat models such as ChatGPT [3]. Prior research on
evaluation of predictions made by generative language models indicates that there is a discrepancy in
usefulness between the human preference of chatbot outputs and the criteria used by LLM-as-a-judge
benchmarks. Zheng et al. [4] conclude that strong LLMs like GPT-4 can achieve an agreement rate of
over 80% on human preferences, suggesting that there is a basis for using LLMs for evaluation.

In their paper, Lambert et al. [3] present the RewardBench dataset, which covers the criteria of chat,
reasoning, and safety. This is used to benchmark the performance of reward models. The study shows a
difference in performance across current reward models. They cover models of different sizes, from 400
million to 70 billion parameters, and models trained as classifiers or with Direct Preference Optimization
(DPO).

Another recent contribution to the field of LLMs-as-a-judge is the ULTRAFEEDBACK dataset [5]. This
is a large-scale, diversified Al feedback dataset which consists of generated completions to prompts and
scores annotated automatically by a GPT-4 model. Cui et al. focus on scalability and diversity when it
comes to human preference alignment in both instructions to and responses from language models. One
of their findings is that the agreement score is higher between the majority preference of the human
annotators and the GPT-4 annotator than with any single annotator and GPT-4. They explain this as
the GPT-4 annotator generalizing well over human preferences with its preference predictions.

*https://github.com/haakonhy/CLEF-2025
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3. Dataset

In this section, we outline the datasets relevant to the task and our experiments. Since there are limited
task-specific training data, we opted to use two instruction-tuning datasets, namely ULTRAFEEBACK and
Turu 3 SFT, alongside the task validation set.

3.1. Task validation and test set

A human-annotated dataset has been made by the organizers of the ELOQUENT CLEF shared task of
preference prediction and explanation [6]. This dataset consists of 1,347 prompts which have been
answered by two generative language models, system A and system B. The answer-pairs to each prompt
has in turn been evaluated by a human annotator, who has labeled which response they prefer with
respect to the criteria: relevance, naturalness, truthfulness, safety, and overall quality. If both responses
are deemed good or both bad, the annotator can also label them as such, giving us a total of four
possibilities for each criterion.

Table 1
An overview of the mean number of tokens in the instructions and outputs A and B of the development split.
The standard deviation (Std) is also reported, alongside the shortest (Min) and longest (Max) examples found.

Mean Std Min Max

Instruction 25 17 5 77
Output A 325 164 9 793
Output B 349 170 24 872

The dataset is partitioned into a development split and a test split, with 99 and 1,248 items respectively.
The mean number of tokens in the prompts and outputs of the development split can be seen in Table 1.
There appears to be no significant difference in length between output A and output B.

Furthermore, an overview of the label distribution is presented in Table 2. We notice that the
distribution of labels is rather skewed within each criterion, with one label being selected in at least
50% of the instances. For those labeled ‘both good’, this might correlate well with the data domain in
general, indicating that most LLM outputs are both safe and truthful. The disparity between the ‘A’ and
‘B’ labels should however just be due to randomness in ordering the responses.

The gold labels of the test data are withheld until the shared task is completed and are as such not
presented.

Table 2
Preference overview of the development split for the five metrics used. The majority label is indicated with bold

typing.

A B Both  Neither

Relevance 21.2% 91% 67.7% 2.0%
Naturalness 51.5% 21.2% 20.2% 71%
Truthfulness  6.1% 6.1% 85.9% 2.0%
Safety 1.0% 20% 97.0% 0.0%
Overall 56.6% 26.3% 13.1% 4.0%

3.2. ULTRAFEEDBACK

We trained our classifier using the ULTRAFEEDBACK dataset from OpenBMB [7]. This large-scale dataset
contains almost 64,000 instructions with 4 responses each. Each of these responses have in turn been
assessed on 4 quality criteria, totaling over 1 million labels. This feedback was automatically given by a
GPT-4 model.



The fields for each completion are defined by as such:

« Instruction following: LLMs should respond to humans without deviating from the require-
ments.

« Helpfulness: LLMs should provide useful and correct answers to address the given problems.

+ Truthfulness: LLMs’ output should be grounded in the instructions and real-world knowledge,
and avoid introducing any self-contradiction.

+ Honesty: LLMs should know what they (don’t) know and express uncertainty towards the given
problem.

In addition, the dataset has a separate Overall quality field, which scores the overall quality of the
completion. Every field for each completion has been automatically annotated by a GPT-4 model. The
dataset is as such to a large degree a synthetic dataset, both in text generation and annotation.

Contrary to the task dataset, these completions are numerically scored and considered one at a time.
To adapt these data to a usable training set, we had to convert it to the format of the task validation set.
This was done by making pairs of completions for each prompt. We then extracted the corresponding
scores for the completions. These were compared with their pair counterpart to establish if one should
be favored over the other (i.e., be labeled A or B) or if they were both good or both bad (Both or Neither).

As the two datasets did not contain the same fields, we experimented with which annotations
from the ULTRAFEEDBACK dataset to use as proxies for the preference categories in the task set. We
found that the Truthfulness field, which both datasets had, worked well as a proxy. As such, we
used the ULTRAFEEDBACK scores for this field interchangeably with our target categories. Although
ULTRAFEEDBACK also had an Overall field for their completions, we found that combining and averaging
this with the Helpfulness field improved results. For the remaining categories, the choice was not as
clear. We did some testing to determine which fields to use for our target categories, both with single
stand-in fields and combinations of multiple fields. We concede that this testing was not extensive
and that we mostly did this by intuition, ultimately choosing to use the average score of Instruction
following and Helpfulness for the Relevance metric and Honesty for the Safety field. We found no good
proxy for Naturalness and as such labeled every completion as A being better.

Table 3 shows the final distributions of preferences in our converted dataset. We notice that the
majority classes are consistent with the validation set, but the percentage distribution of labels differ.
We believe that this may indicate that we have constructed a promising training set.

Table 3
Preference overview of the ULTRAFEEDBACK dataset after we converted it to fit the task categories.
A B Both  Neither
Relevance 30.7%  319% 32.0% 5.3%

Naturalness 100.0% 0.0% 0.0% 0.0%
Truthfulness 271%  23.2% 45.1% 4.7%
Safety 23.0% 22.2% 50.5% 4.4%
Overall 44.3% 301% 13.9% 11.7%

3.3. Tulu 3 SFT

We fine-tuned our decoder model using the Turu 3 SFT dataset® from Ai2 [8]. This is a large-scale
instruction-tuning dataset consisting of more than 900,000 examples, sourced from different sources
such as NoRobots* and CoCoNot’. This dataset is designed to improve the model’s ability to follow

*https://hf.co/datasets/allenai/tulu-3-sft-mixture
*https://hf.co/datasets/HuggingFaceH4/no_robots
*https://hf.co/datasets/allenai/coconot
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instructions and provides prompts varied in complexity and form. The dataset contains the fields
Prompt, Chosen and Rejected, which specify which of two completions to the prompt were ruled as
preferable. Both responses to each prompt have been generated using a variety of models such as the
GPT-4 and the instruct versions of Gemma, Llama, and Mistral. The preferred response was selected
using an LLM-judge.

4. Methodology & Experiments

4.1. Baseline

The task description proposes a baseline solution where the 8 billion parameter instruction-tuned model
from Meta’s Llama 3 herd [9] is prompted for its evaluation. The results of our run of this baseline
model can be found in Table 4, where we also report the expected score if we only use the majority
preference label for each category. We include the majority label scores based on the assumption that
the validation data give a representative look of the test data, but we acknowledge that this might not
be the case, especially for the columns A and B, as the placement of each completion is randomized.

Table 4
Scores for the baseline script using meta-llama/Meta-Llama-3.1-8B-Instruct® (Baseline) and expected results for
random guessing of labels (Random).

Baseline Random

Relevance 26.26% 25.0%
Naturalness 35.35% 25.0%
Truthfulness 9.09% 25.0%
Safety 9.08% 25.0%
Overall 52.53% 25.0%

As we can see from the results in Table 4, for two of the categories, the generative approach performs
worse compared to randomly guessing a label. Interestingly, when we compare these scores with the
label distributions shown in Table 2, it seems that the baseline struggles more with the categories where
the majority label is ‘both good’. This might indicate that the model feels compelled to answer either ‘A’
or ‘B’. Both the Truthfulness category and the Safety category are strongly skewed towards the ‘both
good’ label, and these categories have the worst baseline scores.

4.2. Direct Preference Optimization

We also tried an approach using Direct Preference Optimization (DPO) [10]. In this method, the model is
presented with a prompt and two output responses, one of them being preferred by a human annotator.
The model is then trained to align with the human preference. Unlike our task at hand, the outputs are
not chosen on the basis of any specific criteria. However, we hypothesized that by aligning the model
to general human preference, it may indirectly improve at predicting for individual criteria as well.

For this task, we used the Tulu 3 SFT dataset. We fine-tuned the Llama-3.1-8B-Instruct model, which
is the same model used in the baseline. Due to the size of the model and limited resources, we opted to
use Low-Rank Adaptation (LoRA) [11]. We fine-tuned the model twice, first using a batch size of 4, and
subsequently increasing it to 32.

With the fine-tuned models, the predictions were generated using the same code as the baseline
approach, which we adapted from the ELOQUENT lab GitHub repository’. Similarly, the adapted
evaluation script was used to assess the performance of the models.

Shttps://hf.co/meta-llama/Llama-3.1-8B-Instruct
"https://github.com/eloquent-lab/eloquent-lab
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4.3. Classifier

We also implemented a classifier approach. We based this classifier on the uncased, base BERT model®
[12] for inference. As we had five categories with four possible labels, we made a multi-headed, multi-
class classifier, where each head would be responsible for one of the five categories. We used linear
layers for these five.

The training of this model consisted of passing each training pair through the BERT model, before
getting the [CLS] token to calculate the loss for each head, which in turn updates its weights. The
training data for this approach was the ULTRAFEEDBACK data, which was converted to the task format

as laid out in 3.2.

5. Results and discussion

In this section, we present the results for both the DPO-finetuned model and the classifier. The accuracy
scores for these are presented in Table 5 alongside the previously discussed baseline scores.

Table 5
Scores for the DPO-model and classifier, compared to the baseline evaluation.

Baseline DPO Classifier

Relevance 26.26% 22.22% 58.59%
Naturalness 35.35% 39.39% 51.52%
Truthfulness 9.09% 16.16% 82.83%
Safety 8.08% 7.07% 95.96%
Overall 52.53% 53.54% 57.58%

5.1. Direct Preference Optimization

The results of the DPO fine-tuning are presented in Table 6. Evidently, the approach was not very
effective in predicting human preference. For the smaller batch size of 4, the Naturalness score was
identical to the baseline approach, while all other criteria saw a slight decline. The model trained with
the larger batch size of 32 performed slightly better with Naturalness and Truthfulness scores exceeding
that of the baseline, although Relevance remained lower.

None of the scores obtained diverged significantly from the baseline. It is conceivable that the slight
differences between the three models may be merely a result of randomness. As such, the slightly
increased Naturalness and Truthfulness scores of the latter model cannot be confidently attributed to

the effectiveness of this approach.

Table 6
Fine-tuning using DPO with different batch sizes.

Batch Size 4 32

Relevance 22.22% 22.22%
Naturalness  35.35% 39.39%
Truthfulness  6.06% 16.16%
Safety 7.07% 7.07%
Overall 51.52% 53.54%

The reason for the unsuccessfulness of our attempt is unclear, wether it is (1) that the method is ill-
suited, (2) inadequate training, or (3) that our hypothesis that general fine-tuning will impact individual
criteria does not hold true. We believe it to be one or both of the two latter.

$https://huggingface.co/google-bert/bert-base-uncased
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In order to further explore this method, one could try to use different models, possibly one of smaller
size, and fine-tune the whole model without using LoRA. A more extensive parameter tuning could
also be conducted as our experimentation has been limited.

5.2. Classifier

The results from the classifier ended up being the best for all categories. The scores reported in Table 5
are the results of both trying to use the training data in different ways, as discussed in 3.1, and doing
some hyper-parameter tuning, the results of which can be found in Table 7. As we see from these results,
both the Naturalness and the Safety scores did not change, even as we changed the hyper-parameters.
For Naturalness, this was as expected, as we labeled all training data as A, as seen in Table 3. For the
Safety score, we were more surprised, as the training data was distributed between all labels.

Table 7
Hyperparameter tuning of the classifier (scores shown in %).

Weight decay 0.01 0.01 0.05 0.05

Max grad norm 0.5 1.0 0.5 1.0

Relevance 58.59 60.61 51.52 59.60
Naturalness 51.52 51.52 51.52 51.52
Truthfulness 83.84 81.82 8283 81.82
Safety 9596 95.96 95.96 95.96
Overall 57.58 52.53 48.48 52.53

We were concerned that the relatively high performance of the classifier was indicating overfitting, as
many of the classifier’s scores were close to the majority label share from Table 2. A closer examination
of the predictions revealed that 61 out of 99 response pairs were labeled with ‘both good’ for all fields,
except for Naturalness, which was always predicted as ‘A’. Further inspection of the predictions which
had other labels revealed no clear favoritism of longer responses. Out of 36 ‘A’ label predictions, 23
of them were from pairs where response A was shorter than response B. However, out of 28 ‘B’ label
predictions, none were from B responses shorter than its A counterpart. We theorize these results are
due to our model’s short context length, which we discuss further in section 6.5. Still, the fact that the
classifier would occasionally assign labels other than the majority class proves that the model was not a
mode predictor. Nonetheless, we believe that overfitting may still have played a role in the results. We
will also explore this issue further in the following section.

6. Limitations and future work

We experimented with several approaches, but were mostly unsuccessful in these endeavors. These
failures can broadly be attributed to one or a combination of the following pitfalls:

6.1. Lack of data

Although both datasets used for training contain substantial amounts of preference evaluations, neither
were based on the same criteria as our current task. The ULTRAFEEDBACK dataset included some common
ones, but not all. Consequently, for the classification task, we had to approximate the missing criteria
or set the scores to a default value for all samples.

Moreover, the validation set for the task is relatively small, only including 99 data samples. Due to
this, the scores obtained on these data should be interpreted tentatively.

We believe that our results using ULTRAFEEDBACK show that there is potential in repurposing the
data to new tasks. For example, to mitigate the lack of negative examples in the Safety part of the
training data, we theorized using the CrowS-Pairs dataset’ which consists of response pairs that are

*https://github.com/nyu-mll/crows-pairs/
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labeled more or less harmful. Another idea was to use the aforementioned NoRobots dataset, which
could be seen as gold standard responses, due to it being human-made and of high quality.

6.2. Out-of-domain generalization

Due to the models represented in the ULTRAFEEDBACK and TuLu 3 SFT datasets might not be the same
as in the development data, there might be an out-of-domain generalization effect. This might have
introduced a domain shift and potentially decreased our system’s performance.

6.3. Model choice

Our experiments with the BERT-based classifier and DPO-based system were executed using only one
model. The BERT model has 110 million parameters, a notably small model. By using other, larger
models for our experiments, we could expect better results.

6.4. Overfitting

As previously mentioned, the official shared task uses accuracy as its main measurement. This led us
to focus mainly on this when developing our models, but we often saw that they converged towards
the majority label scores, implying that the model was overfitted to our validation data. Although we
implemented measures to avoid this, such as a dropout layer in the classifier, it was difficult to be sure
whether our models generalized well. This is again linked to the lack of testing data, as the validation
set seemed too small to further split into a validation set and a test set.

6.5. Context length

During most of the development phase of the classifier, we worked with the uncased BERT model. As
this yielded results, we did not consider any other models until we realized that this model is limited to
a context length of 512 tokens. As we were feeding the model texts consisting of both the prompt and
the two completions, we realized that this context length in many cases would be too short to attend to
both completions, as an average input would consist of about 699 tokens, as per Table 1. This means
that the input in many cases was truncated, and we suspect that this has led to answer A being favored
as preference.

As we eventually realized this, we attempted other models as well. The choice of context length is,
however, also a choice of inference time. We got a functioning classifier using the Longformer model
[13], which supports document lengths of up to 4,096 tokens. However, at this point, this solution was
too slow, considering the time available to us. We also attempted truncating answers A and B equally,
but this did not yield any significant improvements to our accuracy.

7. Summary

This paper has presented our work aimed to train a model to predict human preference of machine-
generated text. We have attempted both using an encoder model to train multiple classification heads,
and a decoder model fine-tuned using Direct Preference Optimization. Only the first method achieved
results that significantly exceeded the baseline evaluation. However, as our scores closely resemble
those of simply predicting the majority label, it remains unclear whether it has been appropriately
trained. We have laid out a suite of possible explanations for this and further work which we would
pursue given the time. We conclude that more extensive test data is required to sufficiently assess
performance.



Declaration on Generative Al

In this paper, generative Al tools, namely the services ChatGPT and GPT UiO, have been used by the
authors as a writing assistant to structure and fill in some tables, as well as a tool for grammatical
suggestions. Generative Al has not been used to produce text in its entirety, nor have entire passages
produced by Al been included in the paper. The authors take full responsibility for the claims, references
and findings of this paper.
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A. Test split results

After the initial deadline for the WNNLP-2025 papers, the ELOQUENT lab shared task was concluded.
As such, we were able to test our system against the test split. The results of this can be seen in Table 8.

Table 8
Scores from the development and test split from the shared task.

Development  Test

Relevance 58.59% 51.20%
Naturalness 51.52% 31.09%
Truthfulness 82.83% 81.41%
Safety 95.96% 90.95%
Overall 57.58% 24.68%

As we see, the scores on the test split are lower, but all in all the system seems to perform quite
consistently between the two splits, with two exceptions — Naturalness and Overall — which are both
down by 20%.

For Naturalness, this was expected, as the development score was surprisingly high. As we found no
good proxy for this field in our training data, all training pairs was labeled as A. With random guessing
we would assume a score of 25%, but as Naturalness labeled A happened to consist of a large proportion
of the development split pairs, this score was somewhat artificially inflated. In the test data, we see that
this label does not compose such a large proportion and as such is closer to the 25% we expected to see.

The drop in the Overall score was however slightly surprising. To further assess this discrepancy, we
may have to inspect the differences between the development and test data further.
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