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1 Introduction 
 

This configuration manual serves as step-by-step guide to replicate the results of the research. 

Section 2 shows the installation and configuration process of tools, packages and frameworks 

used in this study. Section 3 illustrates the application those tools and frameworks in order to 

reproduce results obtained in this research.  

 

2 Installation and Configuration 
 

This research uses Google Collaboratory as integrated development environment which 

provides Jupyter notebook service with free access to computing resources such as GPU and 

TPU. Although, there are some paid versions i.e. Colab Pro+ which provide more compute 

units, this research uses free resource of T4 GPU which is enough for this research 

experiment. According to Nvidia T4 delivers up to 40X higher performance than CPUs1.  

Table 1 lists specification of T4 GPU.  

 

T4 GPU Specification 

Turning Tensor Cores 320 Cores 

Nvidia Cuda Cores 2,560 Cores 

Memory 16 GB GDDR6 

Table 1: T4 GPU specification 

 

Figure 1: T4 GPU runtime 

 

 
 
1 https://www.nvidia.com/en-us/data-center/tesla-t4/ 
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Make sure that T4 GPU is selected as runtime in your Google Colab notebook file as 

illustrated in Figure 1. Python 3 is used as coding language in this study, as can be seen in 

Figure 1. All the experiments are programmed in Python language.  

 

To access the dataset files in Google Colab Notebook, first Google drive must be mounted as 

shown in Figure 2. This command links the Colab with Google drive to use the data files. 

 

 

Figure 2: Mounting google drive 

2.1 Tools for data processing 
 

To process Urdu text, this research uses LughaatNLP library. Figure 3 shows the command to 

install this library. This command installs all the necessary packages required to use this 

library. This library provides various functions to pre-process Urdu text such as 

normalization, lemmatization and stop words removal. 

 

 

Figure 3: Installation of LughaatNLP library 

Different python libraries are used in this study which are installed to perfrom various 

functions. Table 2 lists the name of Python libray and their purpose of use. Figure 4 shows 

the commands used in code to import these necessary libraries. 

 

 

Figure 4: Importing necessary libraries 
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Library Purpose 

Pandas For data manipulation such as loading file 

Numpy For numerical computation 

re For regular expression used to remove speical 
charaters and punctuation from Urdu text 

Matplotlib.pyplot For visualizing graphs and plots 

Seaborn For visualizing graphs and plots 

LughatNLP For Urdu text preprocessing 

Scikit learn For imorting classification report, confusion matrix, 
accuracy score and train_test split for model. 

Tqdm For tracking progress of model training.  

Torch Pytorch Library to work with tensors 

Wordcloud Used for visualizing word frequency in Urdu text 

Table 2: Python libraries imported in this study 

 

Spacy library available in Python was used to tokenize Urdu text in separate strings. To 

install this library, command was used as shown in Figure 5. To generate word cloud to show 

most frequent words in dataset, WordCloud library was used, which was imported in 

notebook using the command shown in Figure 5.  

 

 

Figure 5: Tools for word cloud generation 

2.2 Framework for model implementation 
 

Hugging face provides a range of pretrained transformer models to work with. To use 

transformer models in our notebook file, transformer library is installed as shown in Figure 6. 

This installs all the required packages to work with transformers.  
 

 

Figure 6: Hugging Face transformer library 

2.2.1 mBERT 

 

Every transformer has its model and tokenizer which are imported from Hugging face library. 

For mBERT base model implementation, BertTokenizer and BertForSequenceClassification 

are imported from Hugging face library. AdamW optimizer is also imported from transformer 
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library. Dataset and DataLoader are also imported to convert our dataset into PyTorch dataset 

used by model and DataLoader library is used to efficiently feed data into model in batches. 

Python’s torch library provides a deep learning framework for neural network. Scikit learn 

library provides a method to divide data into train and test. Python’s tqdm library is used to 

monitor progress of model training. All the commands to import these libraries are shown in 

Figure 7.  

 

 

Figure 7: Tools for mBERT model 

2.2.2 DistilmBERT 

 

Similarly for implementation of DistilmBERT, Hugging Face provides libraries which are 

imported from transformer module such as DistilBertTokenizer and 

DistilBertForSequenceClassification, as shown in Figure 8. 

 

 

Figure 8: Tools for DistilmBERT model 

2.2.3 mT5 

 

To work with Mt5 model, the model and tokenizer are imported in Notebook from Huggging 

Face transformer library. MT5Tokenizer is tokenizer for multilingual T5 and 

MT5ForConditionalGeenration is model for mT5. Figure 9 shows the code snippet to import 

these tools from Hugging Face transformers library. 

 

 

Figure 9: Tools for mT5 model 
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3 Application of tools 
 

This section provides step by step guide on application of tools and frameworks used in this 

research. 

3.1 Dataset 
 

The dataset used in this research is downloaded from Github repository2. This repository has 

three csv files. Combined.csv contains both fake and real news content whereas Fake 

News.csv contains only fake news items and Real News.csv contains only real news items. In 

this study, author has used Combined.csv as it contains both fake and real news. A folder 

named “MSc_Research” is created where all data and code files are placed, shown in Figure 

10. Dataset file is loaded into Colab notebook with help of Pandas library using following 

command: 

# loading dataset 

combine_df = pd.read_csv('/content/drive/MyDrive/MSc_Research/Combined.csv') 

 

Figure 10: Project directory 

Matplotlib provides functions to plot graph. For example, Figure 11 shows the distribution of 

true and fake news based on class label using matplotlib.pyplot library.  

 

 

Figure 11: Barplot of news distribution 

 

 
 
2 https://github.com/Sheetal83/Ax-to-Grind-Urdu-Dataset 

https://github.com/Sheetal83/Ax-to-Grind-Urdu-Dataset
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3.2 Preprocessing 
 

An instance of LughaatNLP is created named urdu_text_preprocessing which is used to call 

various methods for Urdu text preprocessing such as normalization, lemmatization and stop 

words removal, as shown in Figure 12. All these methods are defined in a function called 

preprocess_text(). The special characters and punctuation are removed using regular 

expression which is also shown in Figure.  

 

 

Figure 12: Text preprocessing using LughaatNLP 

 

To remove stop words from Urdu for generating word cloud, text file containing all Urdu 

stop words is downloaded from Github3, as shown in Figure 13. This file is uploaded to the 

“MSc_Research” folder to use in code as can be seen in Figure 10.  

 

 

Figure 13: Urdu stop words 

Figure 14 shows the code snippet for application of Spacy and WordCloud library in the 

code. Spacy provides support for Urdu language processing by specifying spacy.blank(‘ur’). 

Urdu text is tokenized using Spacy library as show in Figure 14. These Urdu tokens are 

compared with stop words list to remove the stop words from the Urdu text. The word cloud 

is generated using WordCloud method as shown in Figure 14. The Urdu font for word cloud 

is downloaded from Google Fonts4 and was saved in “MSc_Research” folder. Figure 14 also 

shows the application of that font file.  

 
 
3 https://github.com/SyedMuhammadMuhsinKarim/Urdu-Stop-Words 
4 https://fonts.google.com/selection 
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Figure 14: Application of Spacy and WordCloud libraries 

3.3 Model implementation 

 

To use data for model, it is first converted into proper format. As shown in Figure 15, 

NewsDataset custom class uses PyTorch Dataset class which is already imported. It 

preprocesses the data such as tokenization, padding and truncation. Dataset is prepared into 

suitable format of PyTorch tensors for model input. 
 

 

Figure 15: Load and preprocess dataset class 

 



8 
 

 

This code snippet in Figure 16 shows the application of DataLoader package and 

train_test_split library that we imported. The dataset is split into training, validation and 

testing set using train_test_split method. These data are processed by DataLoader class to 

create data loaders for efficient processing of data in batches while training and evaluating 

model.  

 

 

Figure 16: Preparing data loaders for model 

 

Figure 17: Training model 
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This code snippet in Figure 17 illustrates class created to train the model. It shows application 

of tqdm library which tracks the training performance of model over all epochs. The code 

also shows command to use GPU processor instead of CPU processor. As discussed, this 

study uses T4 GPU then this command activates the GPU and shifts all operations to GPU 

(Cuda). It can also been seen that AdamW is used as optimzer which we already have 

imported.  

 

3.3.1 mBERT Implementation 

 

Model name from Hugging Face library for mBERT base version is “bert-base-multilingual-

cased”. This exact string can be found on Hugging Face website5. This pretrained mBERT 

base model is initialized with BertForSequenceClassification class as shown in Figure 18. 

The function load_data() is already explained above which takes the csv file, in this case 

cleaned Urdu dataset and uses BERT tokenizer to tokenize the Urdu text and prepares train 

loader, validation loader and test loader. The train_model() function trains the model for 10 

epochs using train data, validates the model using validation data.  

 

 

Figure 18: mBERT tools application 

3.3.2 DistilmBERT Implementation 

 

The pre-trained multilingual distilled version of BERT model imported from Hugging Face 

library is “distilbert-base-multilingual-cased”. The exact string can be found on their 

website6. This pretrained model is initialized with DistilBERTForSequenceClassification as 

can be seen in Figure 19. Model tokenizer DistilBertTokenizer takes the cleaned Urdu text 

and converts into token. The number of labels is 2 because model predicts two classes, fake 

and real news. 

 

 

Figure 19: DistilmBERT tools application 

 

 
 
5 https://huggingface.co/google-bert/bert-base-multilingual-cased 
6 https://huggingface.co/distilbert/distilbert-base-multilingual-cased 
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3.3.3 mT5 Implementation 

 

The application of imported tools from Hugging Face library for multilingual T5 (mT5) is 

shown in Figure 20. The pretrained model “google/mT5-small” is initialized by 

MT5ForConditionalGeneration class. The exact model’s name can be found on Hugging face 

website7. MT5Tokenizer tokenizes the Urdu text into input embeddings. 

  

 

Figure 20: mT5 implementation 

One thing to note here is that initially batch size was kept 16 for DataLoader for mT5 

implementation. However, it showed error “OutOfMemoryError” as shown in Figure 21 

which means 16GB RAM allowed by T4 GPU was exhausted to process lot of data 

simultaneously. When batch size was reduced to 8, error was rectified.  

 

 

Figure 21: RAM Error 

3.4 Evaluation 
 

Figure 22 shows application of libraries imported for evaluation. The method 

classification_report() prints the classification report of predictions made by model. The 

method confusion_matrix outputs the confusion matrix which shows classification results in 

matrix format between actual and predict labels.   

 

 

Figure 22: Model evaluation metrics 

 
 
7 https://huggingface.co/google/mt5-small 


