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Configuration Manual

Sampath ReddyKalwa
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1 Introduction
This configuration manual includes any information regarding hardware and software
specifications employed in the process of this research. The sections below demonstrate
measures that ought to be taken to make an environment to run this research study. It also has
various application that needs configuration and usage.

2 System Specifications
The system specification has all the resources utilized so as to accomplish the research study.
Figure 1 demonstrates the local system where this project is run during research purpose.
Figure 2 provides useful information regarding Jupyter Nootbook. All the hardware
accelerators have undergone research use and must be cautious because of the limit of use.

Figure 1: System Specifications
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Figure 2: Jupyter Notebook
Software Used:

 Microsoft excel: Used for custom dataset description.

 Jupyter Notebook: Used for all processing and as code runtime environment

3 Dataset specification

Data have been sourced from the “Hate Speech and Offensive Language dataset” available on
Kaggle (Samoshyn, 2020). This dataset comprises 24,783 manually annotated English tweets
labelled as hate speech, offensive language, or neither. The dependent variable is the
categorical label for hate content detection. Independent variables include token counts, TF-
IDF vectors, embedding dimensions, tweet length, and punctuation frequency, derived via
tokenisation, stop-word removal, lemmatisation, and vectorisation. This dataset offers
sufficient volume, quality, and balanced class distribution to train machine learning models,
ensuring reproducibility and guiding strategies to curb hate speech.

Figure 3: Dataset

4 Project Development
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Figure 4: Import Libraries

These are progressive entry points of the code preconditioning of an effective machine
learning workflow and an interpretable language conversion pipeline. The importation of
libraries is highly crucial because it enables the importation of libraries that are mandatory in
data manipulation, machine learning, as well as deep learning. Analysis and manipulation of
data is performed using pandas and NumPy, and visualisation is performed using Matplotlib.
In libraries like Scikit-learn, there are functions which can be used to build and evaluate the
model and perform activities like dividing the dataset, generating a classification report, and
adding up confusion matrices. NLTK can also be used during pre-processing (tokenisation,
removal of stopwords, lemmatisation), which is essential in the preparation of the data in the
text towards machine learning.

Figure 5: Data Load

The second important thing is to load the data set with the help of Pandas. This will enable
the reading of the dataset in the system, which is in CSV format. The specifications of the
Latin-1 encoding allow it to process special characters that can be present in text data that
represents social media content.

Figure 6: Drop rows and Numeric classes
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The figures demonstrate significant steps of data pre-processing in a pipeline of a machine
learning model to detect hate speech. The first figure illustrates how the value of the dataset
can be cleaned by choosing the necessary columns (in the given case, the 'tweet' and 'class'
columns) and dropping the row consisting of missing values with the help of the dropna()
function. This step will also make the data complete and fit for analysis. The latter segment
assigns the descriptive labels to the numeric ('hate_speech', 'offensive_language', 'neither')
class labels based on a dictionary of classes (Kovács, Alonso and Saini, 2021). This is
necessary because it enhances the sentences of the dataset to understandable data by taking
numbers instead of words in their labels.

Figure 7: Text Preprocessing

Texture pre-processing is another text pre-processing that is essential to natural language
processing (NLP). NLTK is used to remove common stop words of the English language, and
a WordNet Lemmatiser is initialised. The text clean_text () does the following work, it
changes the text to lowercase, removes the URLs, and mentions (@user), non-alphabetical
characters, and then tokenises the text.

Figure 8: Sentiment Analysis
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Sentiment scores of each of the cleaned tweets are then calculated using the polarity_scores ()
method of Vader to generate a compound score between -1 and + 1. These scores are binned
as negative (<= -0.05), neutral (-0.05 to 0.05), and positive (> 0.05). A distribution of the
outcome, 7,257 negative, 2,319 neutral, and 2,816 positive tweets, gives a picture of the
emotional background of the data.

Figure 9: Encode, split and Vectorisation

The cleaned tweets in are labelled and encoded by numeric targets using LabelEncoder with
hate_speech, offensive language, and neither being converted into numbers to be identified
with. An optimised split is accomplished on the dataset (stratify=y), which separates the
dataset into 80% of the training dataset and 20% of the testing dataset to preserve the original
proportion of classes. TF-IDF vectorisation is then performed on the training text (over a
maximum of 5,000 features) and the same conversion subsequently performed against the test
data, converting text into weighted numerical feature vectors. Lastly, the SMOTE analysis is
applied to the training TF-IDF data to artificially over-sample minority classes, maintaining
class balances and consequently enhancing the classifier to be able to learn on under-
represented instances of hate speech.
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Figure 10: Models Report

Figure 11: Model comparision
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