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Abstract

This paper describes my submission to the Subtask 1A and Subtask 1B tasks of the HASOC (2021)
Hate Speech and Offensive Content Identification Challenge. In the experiment, I applied different
pre-training and common neural network models for this task and integrated them. According to the
official evaluation results, the test results of the solution proposed in this article are ranked fourteenth
and fifteenth on English Subtask A and English Subtask B, the rankings on Hindi Subtask A and Hindi
Subtask B are sixth and fifth, respectively, and Marathi Subtask A is ranked eleventh. The source code
for the evaluated models in this paper is shared openly.
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1. Introduction
In recent years, offensive language on social media platforms has surged. Because the Internet
has a certain degree of anonymity, people are more likely to publish hate speech [1] on online
platforms than in reality.
Hate speech will bring challenges to social civilization and harmony. Similarly, insulting
offensive speech will lead to the radicalization of communication. Therefore, it is necessary to
find an appropriate way to automatically recognize such content to enhance the public opinion
environment of social media. Human beings are more sensitive to hate speech and offensive
content, so people can easily identify such speech. However, the computer can only detect
whether the text is hateful or offensive after learning via unsupervised, self-supervised, or
supervised methods that are based on large amount of data.
In the challenges of HASOC 2019 [2] and HASOC 2020 [3], there is a task of identifying hate
speech and offensive content in English and Hindi. In addition, in 2019, SemEval [4] has a task to
identify the offensive and non-aggressiveness of English tweets. They use convolutional neural
networks and the BERT model to solve them. SemEval proposed a task called OffensEval 2020
[5] in 2020, to identify offensive content in multiple languages, including English. In order to
identify offensive content, Risch et al. [6] used a BERT model with distinct random seeds, while
Subhanshu et al. [7] fine-tuned the BERT-based network model. Many existing text content
recognition systems are based on Transformer [8] models.
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The rest of the paper is structured as follows: In the second part of the paper, we give an
overview of the tasks and datasets of this challenge; the third part describes the models used in
this challenge; the fourth part describes the experimental process of Subtask A and Subtask B;
in the fifth part, the official evaluation results of these two tasks are listed. In the last part, I
summarized the evaluation results and the paper.

2. Task and Data Description
2.1. Subtasks
HASOC (2021) [9] Subtask 1 includes two subtasks, Subtask A and Subtask B. The main purpose
is to detect the Hate Speech and Offensive Content of the text. The two subtasks are defined as
follows:
Subtask A: Tweets predicted as hate speech and offensive speech are further divided into
hate speech, offensive speech, and profane content. Therefore, it is a multiclass classification
problem.
Subtask B: Tweets predicted to be hate speech and offensive speech in English and Hindi
corpus are further identified into three categories: Hate speech, Offensive, and Profane. Subtask
B is a text multi-classification task.
The evaluation standards of the prediction results of Subtask A and Subtask B are both Macro
F1 and Macro Precision.

2.2. Dataset
The data for this challenge comes from comments on the Twitter platform, the corpus involves
Marathi data [10], English and Hindi data . The Subtask A and Subtask B tasks of the HASOC
(2021) Hate Speech and Offensive Content Identification Challenge [11] provide training datasets
and testing datasets.
In order to get more data to train the model better, to make the model have a better generalization and reduce the risk of overfitting, I collected data on English and Hindi corpus in
HASOC (2019) and HASOC (2020) challenges. After integrating the collected data, the amount
of training data about English corpus and Hindi corpus is 12035 and 10215 respectively. Next,
we used the shuffle function in the Sklearn package to shuffle the order of the data and finally
divided the integrated data into Training Dataset and Validation Dataset at a ratio of 4/1. Table
1 specifically lists the data volume of the three languages in Subtask A and Subtask B.

2.3. Data pre-process
The datasets of Subtask A and Subtask B are sampled from Twitter, and the format of the data
is informal. Tweets can be long or short, and there are a lot of emojis or URL links in the text,
and even spelling errors in words.
Pre-processing step is applied on the data to make the model better extract the information
carried by the text and help enhance the accuracy of the classifier. In this challenge, some of the

Table 1
The total data volume of English, Hindi, and Marathi corpus, and the training datasets and Validation
datasets after dividing by the ratio of 4/1, as well as the data volume of Testing datasets provided by
this challenge.
Language

Amount

Training Dataset

Validation Dataset

Testing Dataset

English
Hindi
Marathi

12035
10215
1874

9628
8172
1500

2407
2043
374

1268
1469
625

methods we used include: deleting URL links in the text, deleting emoticons and punctuation
marks in the text.

3. System Description
3.1. Pre-trained Model
In this hate speech and offensive content detection challenge, I tried to use six pre-trained
models: BERT, ALBERT, multilingual BERT (mBERT), DeBERTa, XLNet, and SqueezeBERT.
Here is a brief introduction to each pre-trained model.
The BERT [12] model is a Deep Bidirectional model trained on the Transformer Encoder
structure. The training process is divided into the pre-training stage and Fine-tuning stage, and
its pre-training tasks include Masked LM (Language Model) and Next Sentence Prediction.
ALBERT [13] uses word embedding parameter factorization and hidden layer parameter
sharing methods to reduce the amount of model parameters, and uses Sentence Order Prediction
Loss to optimize Next Sentence Prediction Loss. Therefore, compared with the BERT model, it
significantly reduces the amount of model parameters, while the performance loss is tiny.
mBERT is a Cross-language [14] model. It performs cross-language pre-training on data in
104 languages including English, Hindi, and Marathi. Texts in different languages share some
common word blocks or vocabulary (such as numbers, links, etc.).
DeBERTa [15] model uses two methods to enhance BERT. The first is Disentangled Attention,
and in this way, each word uses two vectors to encode the text and position respectively, and
the attention weights between words are calculated separately by using a matrix of text and
relative positions; the second technique is to introduce absolute positions in the Decode Layer
to predict masked tokens.
Compared with the Masked of the BERT model, XLNet [16] introduces the new pre-training
target of the Permutation Language Model during pre-training. In addition, XLNet introduces
the Transformer XL mechanism, so it has an advantage over the Bert model for tasks where the
input is a long text.
The SqueezeBERT [17] model applies experience in the computer vision field to the Natural
Language Processing tasks. The SqueezeBERT model replaces several operations in self-attention
layers with grouped convolutions. It replaces several operations in self-attention layers with
grouped convolutions. This model has achieved high accuracy on the GLUE Dataset.

3.2. Common neural network
In this part, I will give a brief overview of several common neural networks used in the paper.
A Recurrent Neural Network (RNN) [18] is a neural network that can be used to process
sequence data. The RNN model has a memory function, it can remember important words in
the text.
Long Short-Term Memory (LSTM) [19] has the same memory function as RNN. LSTM uses a
gate mechanism, so it can solve the problem of gradient disappearance to a certain extent. In
this paper, the Bidirectional LSTM (BiLSTM) model is used, which can extract the contextual
information of the text.
TextCNN [20] is a text classification model using convolutional networks. It passes the word
vector through convolution and pooling operations, and finally sends the output to the softmax
function to achieve classification. The structure of the TextCNN model is relatively simple, with
fewer parameters, and good results can be achieved by introducing Pre-trained word vectors.

3.3. Integrated
In the integration process, we did not freeze the data initialized by the pre-trained model, but
integrated the pre-trained model with a smaller-scale model (RNN, LSTM, or TextCNN) for
training.
The pre-trained model uses a lot of data for training, it can get high-quality word and sentence
embedding vectors. Therefore, we plan to add models such as RNN, BiLSTM, or TextCNN to the
output layer of the pre-trained model to further extract high-dimensional features. Next, the
results obtained by these relatively small-scale Neural Networks are sent to the Fully Connected
Neural Network for classification. From our subsequent experimental results, we can see that
the accuracy of this method is similar to that of the pre-trained model, but the result of this
integration strategy increases the Macro F1 value in the official evaluation score by 0.3% to 1%.
In fact, many downstream tasks have been achieved in this way.

4. Experiments
4.1. Subtask A Parameters Setting
In Subtask A, the optimizer selects AdamW; loss function uses Crossentropy; the epoch, max
length, and batch size parameters are set to 10, 96, and 32 respectively; drop_out, learning rate,
and weight_decay parameters are set to 0.4, 1e-5, and 1e-2, respectively.

4.2. Subtask A
First, I use six pre-trained models to conduct a text binary classification experiment under the
parameters set above. These pre-trained models are BERT, ALBERT, mBERT, DeBERTa, XLNet,
SqueezeBERT. Table 2 lists the specific performance of each pre-trained model on the respective
validation datasets of the three language corpora.
The experimental results show that among the six pre-trained models, the DeBERTa model
performs best on English corpus, and the mBERT model achieves the highest accuracy on the

Table 2
Evaluation results of six pre-trained models on subtask A’s Validation datasets.
Validation Accuracy
English Hindi Marathi

Model
ALBERT
BERT
DeBERTa
mBERT
XLNet
SqueezeBERT

0.8064
0.8092
0.8212
0.8122
0.8094
0.8055

0.6754
0.7911
0.7533
0.8034
0.6825
0.7588

0.6905
0.7872
0.7083
0.8908
0.6899
0.7542

text binary classification task of Hindi and Marathi corpus. In the classification experiment
of Subtask A, the six models all use a learning rate of 1e-5 in the training phase. Next, I use
the common learning rates of 1e-6, 5e-6, 1e-5, 3e-5, and 5e-5 to train the DeBERTa+ BiLSTM
model separately, and ensure that the remaining parameters remain unchanged. Table 3 lists
the scores of the models trained with these five learning rates on the validation Dataset.
Table 3
The evaluation results of the DeBERTa + BiLSTM models trained with five common learning rates on
the subtask A’s Validation Dataset of the English corpus.
Learning Rate
Accuracy
Macro F1

1e-6

5e-6

1e-5

3e-5

5e-5

0.8143
0.8093

0.8149
0.8088

0.8201
0.8024

0.8194
0.8019

0.8221
0.8182

The results show that the DeBERTa+ BiLSTM model uses a 5e-5 learning rate to obtain the
best performance on the Dataset of this challenge. So in the subsequent experiments of Subtask
A and Subtask B, I chose to use the 5e-5 learning rate.
Next, I integrated the 4-layer RNN, 2-layer BiLSTM, and TextCNN models after the pre-trained
model with the highest score in the three-language verification data set for experiments. During
this experiment, the learning rate is set to 5e-5, and the other parameters are unchanged. Finally,
the output results of the RNN, BiLSTM, or TextCNN model are sent to the fully connected layer
for classification. The final models are obtained after DeBERTa and mBERT integrate RNN,
BiLSTM or TextCNN models. Table 4,5 list the scores of the final models on their respective
Validation Dataset.
From the experimental results listed in Table 4, it can be seen that the DeBERTa+ BiLSTM
model performs best on the Validation Dataset of the English corpus, and the accuracy and
Macro F1 score are improved compared to the DeBERTa model alone. Therefore, I use the
prediction result of the DeBERTa+ BiLSTM model as the final submission result on the English
Subtask A task. Similarly, it can be seen from Table 5 that the mBERT+ TextCNN model has
the best performance on the Validation datasets of Hindi and Marathi corpus. So, I use the
prediction results of the mBERT+ TextCNN model on the Hindi and Marathi test data sets as
the final answer to the Hindi Subtask A and Marathi Subtask A tasks.

Table 4
The final models are obtained after the DeBERTa model integrates RNN, BiLSTM, and TextCNN models
respectively, and the evaluation result of the final models on the English corpus Validation Dataset.
English Validation Dataset
Accuracy
Macro F1

Model
DeBERTa+RNN
DeBERTa+BiLSTM
DeBERTa+TextCNN

0.8163
0.8201
0.8188

0.8020
0.8024
0.8059

Table 5
The final models are obtained after the mBERT model integrates RNN, BiLSTM, and TextCNN models
respectively, and the scores of the final models on the Validation datasets of Hindi and Marathi corpus.
Hindi Validation Dataset
Accuracy
Macro F1

Model
mBERT+RNN
mBERT+BiLSTM
mBERT+TextCNN

0.8101
0.8112
0.8124

0.7906
0.7951
0.7964

Marathi Validation Dataset
Accuracy
Macro F1
0.8866
0.8916
0.8980

0.8712
0.8748
0.8831

4.3. Subtask B
The experimental results of Subtask A show that the DeBERTa+ BiLSTM and mBERT+ TextCNN
models perform best on the Validation datasets of English and Hindi corpus, respectively.
Therefore, I still use these two models on the English and Hindi corpus in Subtask B.
The difference from Subtask A is that the fully connected layer of Subtask B outputs a matrix
of batch_size * 4, while Subtask A outputs a matrix of batch_size * 2. Tables 6,7 respectively list
the scores of the DeBERTa+ BiLSTM and mBERT+ TextCNN models on the Validation datasets
of English Subtask B and Hindi Subtask B.
Table 6
DeBERTa+ BiLSTM model’s accuracy and Macro F1 score on the Validation Dataset of the English
corpus of Subtask B.
Model
DeBERTa
DeBERTa+BiLSTM

English Validation Dataset
Accuracy
Macro F1
0.7291
0.7356

0.5968
0.6051

5. Results
On Subtask A and Subtask B, among all teams, the solutions I put forward in the paper are
ranked fourteenth and fifteenth on the English corpus, ranked sixth and fifth on the Hindi
corpus, and ranked eleventh in the Marathi corpus. Table 8 lists the best scores on the corpus

Table 7
mBERT+ TextCNN model’s accuracy and Macro F1 score on the Hindi Validation Dataset of Subtask B.
Hindi Validation Dataset
Accuracy
Macro F1

Model
mBERT
mBERT+TextCNN

0.7266
0.7337

0.5911
0.5954

of each language in Subtask A and Subtask B in the HASOC (2021) Challenge, as well as the
official evaluation results of the answers I finally submitted.
Table 8
After the official evaluation, my final score on each task, my ranking, and the best result of each task.
Subtask
English Subtask A
English Subtask B
Hindi Subtask A
Hindi Subtask B
Marathi Subtask A

Macro F1
Best Score My Score
0.8305
0.6657
0.7825
0.5603
0.9144

0.8030
0.6116
0.7725
0.5509
0.8611

My Rank
6 / 56
15 / 37
6 / 34
5 / 24
11 / 25

6. Conclusion
In this paper, I describe the solution I proposed in the HASOC (2021) challenge, including the
pre-preprocessing of the data before training the model, the selection of the learning rate, and
the construction of the final model. This challenge mainly includes the text classification tasks of
English, Hindi, and Marathi. I solved the classification problem of English corpus by integrating
the DeBERTa and BiLSTM models, and the classification problem of Hindi and Marathi corpus
was solved by integrating the mBERT and TextCNN models.
The difficulties of Subtask A and Subtask B in this challenge are as follows. First of all, the
text content is informal, the text length is generally short, and it lacks context, so it is difficult to
obtain very high accuracy. Secondly, during the experiment, I found that the data distribution of
each category in Subtask A and Subtask B is not uniform, which is also a reason why the model
is biased to predict a category that appears more commonly. Finally, the amount of data in
this challenge is not sufficient compared to large models like BERT, which leads to over-fitting,
which makes the model perform poorly on the testing Dataset. In future research work, I will
try to use a variety of fine-tuning strategies [21], or the idea of transfer learning [22] to continue
to improve my solution.
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