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Ashlyn Nivita Mahendran Joseph Solomon
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1 Overview

This configuration manual contains the step-by-step process that was involved in imple-
menting the project “Deciphering Sarcasm in Textual Data: A Comparative Study of
Machine Learning and Deep Learning Methods and a Nuanced Dive into Topic Model-
ing”.

2 Environment Setup

Below are the detailed hardware and software specifications necessary to create a suitable
environment for the development and analysis work involved in this research project.

2.1 Hardware Requirements

The hardware configuration of the system on which this research project is implemented
is detailed below.

• Operating System - Windows 11 Home Single Language, Version: 22H2

• Processor - 12th Gen Intel(R) Core(TM) i5-1235U 1.30 GHz

• Storage – 476 GB

• RAM - 16.0 GB

2.2 Software Requirements

Softwares required for the build and execution are as follows.

• Anaconda Version 23.1.0

• Jupyter Notebook Version 6.4.12

• Python Version 3.9.13

• MS Excel
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3 Implementation

3.1 Data Source

The News Headlines dataset used in this project is taken from Kaggle website (refer
Figure 1. It contains 26,710 records and 3 columns. The file is in JSON Format (Misra
and Arora (2023)).

Figure 1: News Headlines Dataset from Kaggle

In addition, the project utilizes a text file containing the 100-dimensional GloVe em-
beddings, which are essential for training the deep learning model. This file is sourced
from Kaggle and will be instrumental in the model’s word representation capabilities
(refer Figure 2).

Figure 2: GloVe Embeddings File from Kaggle

3.2 Python Libraries Used

The python libraries used for implementing this project are shown in the Figure 3. The
versions of the most important ones are listed below.

• numpy version: 1.23.5

• pandas version: 2.1.3
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• matplotlib version: 3.5.2

• seaborn version: 0.11.2

• nltk version: 3.7

• sklearn version: 1.0.2

• gensim version: 4.2.0

• keras version: 2.12.0

• tensorflow version: 2.12.0

Figure 3: Imported Python Libraries

3.3 Data Loading

The dataset “Sarcasm Headlines Dataset.json” is loaded into Jupyter Notebook and con-
verted to a Pandas Dataframe. The code snippet for this process and a few sample records
are depicted in the below Figure 4.
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Figure 4: News Headlines Dataset Loading

3.4 Data Pre-processing and Feature Extraction

Once the dataset is loaded, pre-processing techniques such as tokenization, lemmatization,
stemming and stopword removal is performed. Feature extractions such as Vectorization,
N-grams and Additional text features such as number of words, unique words, characters,
stopwords, and punctuations are extracted to gain more insights into the data.

3.5 Modeling and Evaluation

Four models namely, LDA for topic modeling, Deep Learning Hybrid Model (Nayak and
Bolla (2022)), Random Forest and Decision Tree for Sarcasm Detection are built using
the cleaned data.

The code snippet for building the LDA model is given in the below Figure 5. Once
the model is built, it is evaluated using the coherence score metric.

Figure 5: Code Snippet for LDA Model Building

For Sarcasm detection, the dependent and independent variables are first selected
where the “headline” column is the independent variable and “is sarcastic” column is the
dependent variable. The data is then split into train and test data where 20% of data is
allocated for testing.

Tokenization and generation of GloVe Embeddings is done, post which the hybrid
deep learning model is defined (refer Figure 6). The model is then trained with 10 and
20 epochs.
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Figure 6: Hybrid Deep Learning Model Architecture

The model that was trained with 10 epochs resulted in a better performance. Thus,
the test data predictions were carried out using this model.

Figure 7: Hybrid Deep Learning Model Training with 10 Epochs
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Figure 8: Hybrid Deep Learning Model Testing

Next, traditional machine learning models such as Random Forest and Decision Tree
were implemented, and predictions were made on the test data (Nayel et al. (2021)). The
code snippets for these are given below.

Figure 9: Code Snippets for Random Forest Model Training and Testing

Figure 10: Code Snippets for Decision Tree Model Training and Testing

These models were evaluated using Accuracy, Precision, Recall, F1-Score and a Con-
fusion Matrix (Vujović (2021)).
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