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Abstract

This work is an overview of the NLP-CIMAT-GTO team submission for the shared task of PoliticEs at
IberLEF 2022, which consisted of Political Author Profiling. In this paper we propose PolitiBETO, a model
pretrained in a domain of political tweets. We achieve this by proposing a learning framework based
on two ideas: Domain Adaptation and Ensemble Learning of Transformers. In summary, our pipeline
consists of first adapting the domain of a pretrained BETO to a political language domain. Subsequently,
we compose an ensemble using several instances of pretrained adapted BETO models, which predicts
the test data at a tweet level. These predictions are then merged through a majority vote to determine
the labels of a given author based on their tweets. Our proposal obtained a first place for the multi-class
political ideology label by an important margin of more than 6%. Also, it scored first in terms of average
performance of the two political-ideology labels and second overall.

Keywords

Political ideology detection, Transformer Ensemble, Domain Adaptation

1. Introduction

Political ideology can be an important driving factor in how people act in society and has been
shown to be related to personality traits [1]. The political compass of a person can also relate to
other factors such as openness to experiences, consciousness, or attitude towards vaccination
campaigns [2, 3]. Because of this, identifying the political ideology of groups of people can
become a useful tool for a variety of applications.
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PoliticEs [4] is a shared task at IberLEF2022 that consisted in profiling Spanish journalists
and politicians on Twitter, focused on determining gender, profession, but more importantly,
the political ideology. The ideology profiling task has two aspects: (1) Binary, which consists in
classifying whether an author’s ideology is left or right, and (2) multiclass, that aims to categorize
this in a more specific sense by distinguishing between left, moderate-left, moderate-right, and
right. The most interesting targets of the competition are the last two ideology labels, which
make this task the first of its kind in Spanish.

The authors of the tweets selected for the task were rather relevant selected people from
different government levels (politicians) and different newspapers (journalists). Thus, the
dataset is composed of tweets from around 400 authors with at least 120 tweets for each. In
this work, we outline the strategy of the NLP-CIMAT-GTO team proposal, which was primarily
aimed at the identification of multiclass and binary political ideology.

Our proposed approach is inspired in three insights: (a) A Two-stage Domain Adaptation of a
Transformer language model to a general political domain, (b) transfer learning from a general
political domain to a highly specialized domain (the PoliticEs task), and (c) maximizing the
classification performance of the base Transformer by mitigating the well-known performance
variance of models based in the BERT architecture [5, 6, 7]. Based on these insights, our system
follows three steps. For the first step, we present PolitiBETO, a Transformer-based model
pretrained in a specific political-tweets language domain, which we accomplish by adapting
BETO [8] using a two-stage TF-based Domain Adaptation. In the second step, we fine-tune
several instances of this model using a single-task and a multi-task configuration and we
subsequently use these trained instances as building blocks for our third step, an ensemble that
we employ to predict the tweets in the test set using two distinct schemes: a direct inference
of each tweet and an inference over packages of 3 tweets concatenated. Finally, we determine
the overall predictions for each author by using a majority vote over the predictions of their
tweets. Our system, which is mostly tailored to the task of political author profiling obtained
the highest score by an important margin for the multi-class ideology label, the first place in
average performance for the ideology labels and second place for the average performance of
all the classes.

This paper is structured as follows: In Section 2 we introduce a few ideas that are useful for
the description of our pipeline, which we carefully illustrate in Section 3. Section 4 describes
the PoliticEs dataset as well as the data used for the Domain Adaptation. In Section 5 we show
the evaluation results of our proposed framework. Section 6 discusses the ethical implications
of our strategy. Finally, Section 7 contains the conclusion of this work.

2. Related Work

2.1. Pretraining Language Models for specific domains.

The versatility of BERT [9] allows it to be fine-tuned for a wide variety of tasks in NLP, but
it comes at the cost of a general domain pretraining that may be slightly different from the
domain of the objective task. The most obvious example is language. For example, for Spanish
tasks, BETO [8] —a BERT model pretrained in Spanish— will be a significantly better model
than BERT presumably because the similarity of the pretraining corpus and downstream tasks



is greater.

Interestingly, the latter can be taken a step further by pretraining BERT in a specific language
domain, which has shown to outperform general language domain pretraining. SciBERT [10]
and BioBERT [11] are two of the most notable works that have been pretrained for scientific
and biomedical domains respectively, surpassing vanilla BERT when evaluated for specific tasks
in these fields. In a more recent work, BERTweet, a BERT model pretrained in around 850M
(English) tweets achieve an outstanding performance in Twitter-related tasks [12].

Notwithstanding that pretraining language models provides a huge advantage, the pretraining
process of models such as BERT is a highly expensive and complex, task that is potentially
prohibitive without huge computational resources. Furthermore, the task of collecting a corpus
of suitable size to pretrain BERT can be a difficult task depending on the desired domain. In this
work we relieved that by conducting a simple Domain Adaptation such as the one proposed
by [13], which takes an already pretrained BERT and resumes the training for the Masked
Language Modelling task by using a significantly smaller corpus. It is composed of 50% of
source-domain data (the data it was initially pretrained on) and 50% target-domain data (data
in the desired language domain), resulting in a model with improved performance in the new
domain by using significantly fewer resources.

2.2. High Quality Fine tuning and Stability of BERT-based models.

Despite its outstanding performance for many NLP tasks, several studies have shown that
BERT is quite sensitive to the initialization weights of its classification layer, as well as to the
data ordering during the fine-tuning stage [5, 6, 7]. This means that some random seeds will
achieve significantly higher performance metrics than others, resulting in a high variance in
the performance of the models.

One of the solutions for this is to use ensembles of several instances of a model. For example,
the authors of [14, 15] introduced this approach in previous competitions obtaining promising
results. They found that, in practice, using these ensembles not only reduced the variance
in performance metrics of the model but also improved it by some degree. Moreover, they
empirically noted that as more models were used to build the ensemble, the performance also
improved, but this improvement seemed to reduce for more than 10 or 15 models.

The key idea of the system is fine-tuning several instances of the same BERT model for a
given task, then predicting the test set by aggregating the outputs from the softmax layer of
those instances. The classification for each input is done by carrying out a weighted voting
procedure that selects the class with the highest value. (See Figure 1). Although this instability
is most present in datasets smaller than PoliticEs, we believe that for this task our model will
also benefit from this approach, so we implement an ensemble of this kind in our pipeline.

3. A Robust Pipeline for Political Ideology Identification

In this section, we describe the three steps that compose the procedure we use for the task of
Political Author Profiling, illustrated in Figure 2.

In Section 3.1 we present the first step, that consist in a two-stage Domain Adaptation
procedure. Section 3.2 explain the second step, in which we fine-tune the models to use in the
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Figure 1: An example of a traditional weighted voting system for an ensemble that uses 3 instances of
BERT.

Transformer Ensemble. Section 3.3 contains the procedure for the Ensemble prediction and
Author Profiling.

3.1. A Two-Stage Domain Adaptation (PolitiBETO)

BETO [8] is a BERT model that has been pretrained using corpora of general-domain Spanish
and generally performs effectively for a variety of Spanish NLP tasks. However, the language
domain of the PoliticEs corpus —political tweets in Spanish— is quite specific. We propose a
Two-Stage Domain Adaptation on BETO with the intuitive idea to teach BETO the structure
of language in Twitter and further specialize it for a general political language of newspapers.
Both Domain Adaptations are carried following the procedure suggested for AdaptaBERT [13].
It consists in continuing BETO’s pretraining through the Masked Language Modelling task for
more epochs. The process uses a corpus composed of 50% of source-domain data (in the same
language domain of BETO original pretraining) and 50% of target-domain data (about social
media and politics in our case). In this paper, we propose a slightly different, but effective
two-step Domain Adaptation, resulting in the two following adaptations;

1. A first step Domain Adaptation to a social media domain, using tweets in Spanish obtained
from the TwitterSentimentDataset corpus, available at [16]. The entire corpus —which
contains contains around 250k tweets— was used for the Domain Adaptation. The
resulting dataset was composed with 50% of tweet-domain (250k) and 50% general-domain
(250k) data.

2. A second step Domain Adaptation to a political domain employing news articles related
to Spain politics, for the political nature of the task. The process for acquiring these
tweets is described in section 4.2. This dataset resulted in 25% tweet-domain (250k), 25%
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Figure 2: Pipeline of the proposed method

general-domain (250k), and 50% political-domain (500k) data.

We discuss the details of our Domain Adaptation implementation in Section 4.3. This proce-
dure resulted in a pretrained model tailored to solve NLP tasks in a setting of political tweets
in Spanish, which from here onward we will refer to as PolitiBETO. For the following steps
of our pipeline, we used PolitiBETO as our base model. A difference between our approach
and AdaptaBERT is that we condition BETO for the domain of political tweets by using a
simple Term-Frequency bounded Domain Adaptation. It follows the same procedure as Adapt-
aBERT, with the main difference that we bound the possible masked tokens to those whose
Term-Frequency falls within the quantiles Q(0.55) and Q(1.0).

We make PolitiBETO’s pretrained weights available at https://huggingface.co/nlp-cimat/
politibeto, to be fine-tuned either for the PoliticEs corpus or other similar tasks.

3.2. Fine-tuning models to build an ensemble.

The next step is to train the different instances of PolitiBETO to use in an ensemble configuration,
we follow a standard fine-tuning procedure experimenting with three different configurations:

1. Single-task binary fine-tuning: we fine-tune a model for each binary label. This means,
one for gender, the other for profession, and another for ideology-binary.

2. Multi-task binary fine-tuning: our model is trained to predict three binary categories at
the same time: gender, profession, and ideology-binary.

3. Single-task multi-class fine-tuning: for classifying the label ideology-multiclass.
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The reason we train two different settings for the binary labels is that we hypothesize that
some labels could benefit from being trained in a multi-task setting. Other labels, on the
other hand, could perform better when trained individually. The fine-tuning is made at a
tweet level using the entire set of tweets, without any kind of distinction among authors. For
each configuration, we train 15 model instances that will be eventually used in an ensemble
configuration. A simple diagram of these configurations is depicted in the left panel of Figure 3.
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Figure 3: lllustration of the fine-tuning configurations and Ensemble approaches used.

3.3. Inference per tweet using Ensembles and Author Profiling

We approach the Author Profiling problem by first predicting the test dataset at a tweet level.
Instead of directly predicting labels per author, we use portions of their tweet history to make the
predictions. These portions can be either a single tweet or a package of tweets. We experiment
with both approaches in this step (See right panel of Figure 3):

a) Single-tweets approach: Predict each tweet individually, ending up with a set of N predictions.

b) Packed-tweets approach: Predict packages of k concatenated tweets that belong to the same
author (and thus share the same labels) and have been randomly sampled. This reduces the
size of predicted labels to around N/k.



The packed-tweets technique feeds our model more information attempting to improve its
odds of selecting the correct categories. Using these two approaches, we predict the test set using
the different configurations of the models trained in Section 3.2, and merge their predictions per
configuration using an Ensemble of 15 PolitiBETO models configured as described in Section 2.2,
this is to reduce the variance that might come from PolitiBETO and to improve its performance
as much as possible (See right panel of Figure 3). Their individual predictions are aggregated
using weighted voting and we end up with a set of predicted labels for each Tweet (or package
of tweets).

Finally, to determine the predicted labels for each author, we perform a straightforward
majority vote using the predicted labels that belong to their tweets (or tweet packages). This
simply assigns each author the most common value of their tweets for each label.

4. Dataset and Experimental Settings

4.1. The PoliticEs dataset.

The PoliticEs dataset —an extension to the PoliCorpus [17]— has more than 45 thousand tweets
from political journalists and politicians and has been labeled for the task of author profiling.
In the case of politicians, users were selected from members (or former members) of political
parties or different ranks of the government, whose political ideology could be figured from
the party they belong to. Users of political journalists, on the other hand, were selected from
different Spanish news media whose political affiliation can be guessed according to the editorial
line where they write.

In total, around 400 users with more than 120 tweets each were assigned the following labels:

« Gender: male, female.

« Profession: politician, journalist.

« Ideology-binary: left, right.

« Ideology-multiclass: left, moderate-left, moderate-right, right.

For this shared task, this data was split into training and test sets composed of 80% and 20% of
the data respectively. Of course, Twitter accounts were anonymized by replacing any mention
with @user, and authors that are in the training set were not in the test set to avoid author
identification instead of author profiling.

4.2. Political Corpus in Spanish for Domain Adaptation

To obtain corpora with contemporary topics in Spanish politics for the political Domain Adapta-
tion discussed in section 3.1, we selected the newspaper El Pais. Compared to other newspapers
such as ABC and El Mundo, studies have concluded that El Pais tends to be more sober and
analytical when reporting news [18]. The same study suggested that it is less compromised
with a fixed posture and manages to be more objective. However, others have pointed out that
in previous years it may have been more inclined towards a leftist stance[19]; and more recently
towards a more rightist posture [20, 21]. Because of this, the resulting Domain Adaptation



corpora may not contain a perfectly balanced amount of articles with different currents. In any
case, it is still a meaningful source of target-domain data for the Domain Adaptation.

We selected El Pais’s articles out of those issued from January 2012 to March 2022. Besides its
title and content paragraphs, each article contains the Section where it belongs and a set of tags.

To choose those that were useful for our purpose, we filtered the publications from the
selected timespan with a condition: either their section is Espafia, or their tags include the
substring "espafi” (using a case-insensitive comparison). Some of the possible tags could be,
for example, Esparia, Espariol, Legislacion espafiola, Literatura espafiola and Federacion espariola.
After filtering with those conditions, the final dataset summed to around 312 thousand articles,
with the following characteristics:

a) Their most frequent sections are (in descending order): Politica, Catalufia, Madrid, Comunidad
valenciana, Pais Vasco, Economia, Opiniéon and Cultura.

b) They have the tags (in descending order): Esparia, Politica, Administracion publica, Justicia,
Partidos politicos, Sociedad, Catalufia, Economia and Cultura.

Nevertheless, due to time constraints, we only used a subset of around 500k paragraphs
(along with their respective Title and Tags) randomly sampled from the 312k articles of the final
dataset for the Domain Adaptation procedure.

4.3. Implementation Details

For the Domain Adaptation procedure introduced in Section 3.1, we train BETO for the Masked
Language Modelling task for three epochs using a batch size of 128 and a learning rate of
5% 1077,

To train our adapted models for the target task, we employed a standard preprocessing for
the tweets, as shown in Figure 4. For the fine-tuning of the binary labels, we train models for
three epochs and models using a learning rate of 1 x 10~°. And for the multi-class label, we
train for five epochs using a learning rate of 4 x 10~°. For the experiments with RoBERTuito
[22] in Section 5.1 we used a learning rate of 1 x 10~° for the multi-class setting as well because
a larger learning rate failed to converge. We use a batch size of 16 for both cases. For the
packed inference, we set k = 3 due to the maximum sentence size BERT can receive as an input.
Everything was trained using an NVIDIA Titan RTX GPU.

Our preprocessing pipeline

Sample Input

- Removing any whitespace at the Replacing any url with the token

Hey! this is a tweet YOU can find .. <rls
on twitter.com & beginning or end of the tweet L

hey! this is a tweet you can find

. .. on <url>
. Removing emojis
Lowercasing

Preprocessing output

Figure 4: Our preprocessing system.



5. Evaluation

In this section, we exhibit the results of our system. First, we show preliminary evaluations of
the effectiveness of Domain Adaptation and Ensembles. Secondly, we indicate the performance
metrics obtained in the test set by using the configurations discussed in Section 3.

5.1. A preliminary evaluation of the use of Two-Stage Domain Adaptation and
Ensembles for the task Ideology Identification.

To properly assess whether our system was effective for the shared task, we evaluated how our
two main ideas —Domain Adaptation and Ensemble learning— accomplished the classification
of political ideology, which was our main concern for the Author Profiling task. We assembled
an in-house training and evaluation data partition using a proportion of 85% and 15% of the
training dataset of PoliticEs. This partition allowed us to run as many experiments as we needed
to assess how the Domain Adaptation and Ensemble strategies improved BETO for the task of
binary and multi-class ideology identification. For this part we entirely removed the authors
from the dataset, focusing on anonymously predicting the correct labels using a single-task
fine-tuning.

Our experiments, shown in Table 1, indicate that both aspects of our approach improve the
model’s performance in the task. The main improvement comes from Domain Adaptation,
which yields a notable performance boost over the vanilla BETO, leveraging the knowledge of
the two domains. We also compare PolitiBETO with RoBERTuito [22], a model based on the
RoBERTa architecture [23] that has been pretrained from scratch using around 500M tweets and
has been designed for tasks in a Spanish social media domain (such as PoliticEs). We observe
that even if RoBERTuito performs significantly better than BETO in most tasks, PolitiBETO
still achieves higher performance metrics for all the labels due to its highly specific language
domain. These preliminary runs demonstrate that PolitiBETO outperforms a general domain
model such as BETO, and a specific social media domain model, namely RoBERTuito, for tasks
related to political social media. However, we also note that the second step of the Domain
Adaptation (with the political corpora) slightly reduces the model’s ability to predict gender.

Furthermore, we observed that the Domain Adaptation procedure also increased the variance
in individual model results. This justifies, even more, the necessity of an ensemble to achieve
reliable results whilst improving performance. The ensemble learning results show that there is
indeed an important improvement, especially for multi-class ideology.

5.2. Evaluation of submissions on the PoliticEs test set.

In this subsection, the results obtained for the test set of the PoliticEs task of author profiling
are displayed. First, the results for multiclass-ideology are shown in Table 2, we see that for this
label, packing the tweets strongly improves performance by more than 36% (See right panel of
Figure 3 for an illustration of the packed and single-tweet approaches).

Binary-classification results are exhibited in Table 3. We can see that for this case the best
approach varies depending on the label. For binary-ideology the best approach is a single-task
model trained with packed tweets, which is —as expected— the same approach followed for



Table 1

Preliminary experiments on in-house data partitions to estimate the effectiveness of the proposed
strategies. BETO™” refers to the first step of the Domain Adaptation only for a Tweet Domain. We
trained five models for each configuration to compute their average individual performance and then

build their respective ensembles.

F1-macro of single models (Average of 5 runs)

Model Ideology - Binary  ldeology - Multi Gender Profession
BETO 76.44 £ 0.188 62.373 + 0.234 66.314 + 0.268  77.552 + 0.381
RoBERTuito 78.43 £ 0.331 62.27 +1.244 67.676 + 0.245 77.713 £ 0.254
BETO™* 77.873 £ 0.194 62.797 + 0.36 68.373 £ 0.16  77.497 + 0.474
PolitiBETO 78.908 = 0.242 64.656 + 0.422  67.347 = 0.141 78.129 + 0.4
F1-macro of ensembles of 5 instances
Model Ideology - Binary  ldeology - Multi Gender Profession
BETO 77.24 65.08 67.29 77.97
RoBERTuito 79.10 63.75 67.78 77.82
BETO™* 78.67 65.13 68.60 77.95
PolitiBETO 79.42 66.42 68.24 78.13
Table 2
PolitiBETO ensembles for multi-class ideology in PoliticEs test set.
Tweet-inference method  F1 - macro
Single-tweets 65.7
Packed-tweets 89.63
multiclass-ideology.
Table 3
PolitiBETO ensembles for binary labels.
Configuration F1-macro
& Binary Ideology  Profession Gender
multi-task+single-tweets 90.22 77.51 78.48
single-task+single-tweets 89.21 92.13 75.53
single-task+packed-tweets 96.15 69.44 57.08

Nevertheless, packing tweets seems to harm the performance of the other labels. Both gender
and profession labels worked significantly better without packing the tweets. For the former, we
see that the multi-task approach seems to deliver the best metrics. For the latter, a single-task
strategy performs the best.

We selected the best performing approaches for each label for our chosen final submission,
resulting in a combination of different ensembles of PolitiBETO models (shown in Table 4).
Our final submission obtained first place in the label of multiclass-ideology identification by an
important margin of more than 6%, a first place in average performance of the political-ideology
labels and a second place overall in the competition by average performance of all the labels.



Table 4
Our submitted results. * Indicates a first place and ** a second place.

F1 macro
Multi-class Ideology  Binary Ideology Profession Gender Average Ideology  Average all-labels
Baseline 44.06 59.57 43.24 57.62 51.81 51.12
Participant’s average 67.07 85.58 80.60 75.14 76.33 77.10
Our selected submission 89.63" 96.15" 92.13 78.48 92.89" 89.10"

6. Ethical issues

There are a few ethical aspects of this work that must be taken into consideration. First, it is im-
portant to note that the purpose of a system tailored to identify the political inclinations of users
is intended to be employed for merely informative or research-related purposes. Applications
such as targeted advertising are not the purpose of this work.

Secondly, the use of ensembles does improve our pipeline’s performance, but to the detriment
of using significantly more computational resources than using a single model. In our particular
case, it uses around fifteen times more resources since we train 15 PolitiBETO models. Regardless,
we counteract this with the resources we save from using a Domain Adaptation in the first step
instead of pretraining an entire model from scratch, resulting in a significant decrease in our
pretraining carbon footprint.

7. Conclusion

In this work, we proposed PolitiBETO and a powerful framework suitable for the shared task of
PoliticEs 2022. PolitiBETO is built by means of a two-stage Domain Adaptation that first learns
language in a Twitter domain and then in a political domain. Our framework mainly consisted
of an Ensemble configuration of several instances of a PolitiBETO model. Our experiments
demonstrate that the proposed strategy is successful for the task of binary and multi-class
political ideology classification, which we can harness for the task of author profiling by voting
over many tweets of the same author, obtaining outstanding results for this task as well.

The focus of our work was in political specialization. For future work, we are interested in
extending our framework beyond two stages. For example, three or four stages that makes
possible to better learn categories such as gender and profession.

Our pipeline demonstrated to be highly effective for the task of political author profiling,
obtaining exceptional results for this shared task, where it ranked first for multi-class political
ideology identification and scored a second-place by its average F1 macro over all the labels.
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