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ABSTRACT_ Because it is context-dependent and subtle, sarcasm detection in natural 

language processing has proven to be a difficult issue. Understanding sarcasm has become 

more crucial for a variety of applications, such as sentiment analysis, customer feedback 

analysis, and social media monitoring, due to the rising usage of social media and online 

platforms. In this paper, we suggest a machine learning method for text data sarcasm 

identification. To capture the intricate linguistic patterns connected to sarcasm, we make use 

of supervised learning approaches and a variety of textual elements, such as lexical, syntactic, 

and semantic variables. Preprocessing the text data, extracting pertinent characteristics, and 

training a classification model to discern between sardonic and non-sarcastic sentences are 

the steps in our methodology.  

To determine the best model for sarcasm detection, we test a variety of machine learning 

techniques, such as support vector machines (SVM), random forests, and neural networks. 

Furthermore, we investigate how several feature representations—bag-of-words, word 

embeddings, and contextual embeddings, for example—affect the sarcasm detection system's 

performance.  We assess the suggested strategy using benchmark datasets for sarcasm 

detection and contrast its results with current cutting-edge techniques. The outcomes of our 

experiment show how well the suggested method works to identify sarcasm in text data. We 

also go over the shortcomings of our methodology and possible future paths for machine 

learning-based sarcasm detection research.  

1.INTRODUCTION 

Sarcasm is a prevalent form of 

communication characterized by saying 

one thing while intending the opposite, 

often with a tone of mockery or irony. 

Detecting sarcasm in written text presents 

a significant challenge for natural language 

processing (NLP) systems due to its 

context-dependent and often subtle nature. 

However, with the increasing prevalence 

of sarcasm in online communication 

platforms such as social media, forums, 
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and product reviews, there is a growing 

need for automated sarcasm detection 

systems. 

 

Detecting sarcasm manually can be 

difficult even for humans, as it often relies 

on understanding contextual cues, cultural 

references, and subtle linguistic nuances. 

Therefore, developing automated sarcasm 

detection systems using machine learning 

techniques has garnered significant interest 

in the NLP research community. 

The ability to accurately detect sarcasm 

has numerous practical applications, 

including sentiment analysis, customer 

feedback analysis, brand monitoring, and 

social media analytics. By identifying 

sarcastic remarks, businesses can better 

understand customer sentiment, tailor their 

responses more effectively, and mitigate 

potential misunderstandings. 

In this paper, we propose a machine 

learning approach for sarcasm detection in 

text data. We aim to leverage supervised 

learning techniques and a variety of textual 

features to capture the complex linguistic 

patterns associated with sarcasm. Our 

approach involves preprocessing the text 

data, extracting relevant features, and 

training a classification model to 

differentiate between sarcastic and non-

sarcastic sentences. 

We will explore the effectiveness of 

different machine learning algorithms, 

feature representations, and feature 

engineering techniques in improving 

sarcasm detection accuracy. Additionally, 

we will evaluate the performance of our 

proposed approach on standard sarcasm 

detection datasets and compare it with 

existing state-of-the-art methods 

2.LITERATURE SURVEY 

2.1 Title: "A deep learning approach to 

sarcasm detection in social media text" 

Author: Ghosh, Arnab, and Ritam Dutt 

Description: This paper proposes a deep 

learning-based approach for sarcasm 

detection in social media text. The authors 

leverage recurrent neural networks (RNNs) 

and convolutional neural networks (CNNs) 

to capture the sequential and contextual 

information present in sarcastic utterances. 

They experiment with various network 

architectures and compare their 

performance with traditional machine 

learning methods on benchmark datasets. 

2.2 Title: "Sarcasm detection on Twitter: 

A behavioral modeling approach" 

Author: Rajadesingan, Ashwin, et al. 

Description: This paper presents a 

behavioral modeling approach for sarcasm 

detection on Twitter. The authors analyze 
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user behavior patterns and linguistic 

features to identify sarcastic tweets. They 

employ supervised learning techniques and 

ensemble methods to build robust 

classifiers capable of distinguishing 

between sarcastic and non-sarcastic tweets. 

The study highlights the importance of 

considering user behavior in sarcasm 

detection tasks. 

2.3 Title: "Automatic sarcasm detection: 

A survey" 

Author: Barbieri, Francesco, et al. 

Description: This survey paper provides 

an extensive overview of automatic 

sarcasm detection techniques, focusing on 

both rule-based and machine learning-

based approaches. The authors categorize 

existing methods based on feature 

extraction techniques, classification 

algorithms, and dataset characteristics. 

They discuss the challenges, limitations, 

and future directions in sarcasm detection 

research. 

2.4 Title: "Sarcasm detection using 

machine learning: A review" 

Author: Ptáček, Tomáš, and Martin Plátek 

Description: This review paper 

systematically examines the state-of-the-

art in sarcasm detection using machine 

learning techniques. The authors analyze 

recent advancements in feature 

engineering, model selection, and 

evaluation metrics for sarcasm detection 

tasks. They provide insights into the 

effectiveness of different machine learning 

algorithms and feature representations in 

sarcasm detection. 

3.PROPOSED SYSTEM 

The proposed system would begin by 

collecting a diverse and comprehensive 

dataset of labeled examples of sarcastic 

and non-sarcastic statements. This dataset 

would need to cover a wide range of 

topics, contexts, and linguistic styles to 

ensure the model's ability to generalize 

effectively. Additionally, efforts should be 

made to address potential biases in the data 

and ensure balanced representation across 

different demographics and cultural 

backgrounds. 

Next, the text data would undergo 

preprocessing steps to tokenize, normalize, 

and extract relevant features. These 

features might include word embeddings, 

syntactic patterns, sentiment scores, and 

other linguistic cues associated with 

sarcasm. Techniques such as data 

augmentation and synthetic data 

generation could also be employed to 

enhance the diversity and richness of the 

training data. 

Machine learning models would then be 

trained on the preprocessed text data using 
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supervised learning algorithms. Various 

algorithms could be explored, including 

deep learning architectures such as 

recurrent neural networks (RNNs), 

convolutional neural networks (CNNs), 

and transformer models like BERT and 

GPT. Transfer learning approaches could 

also be utilized to leverage pre-trained 

language models and fine-tune them for 

sarcasm detection tasks. 

During the training process, the model 

would learn to identify patterns and 

associations between the extracted features 

and the labels through iterative 

optimization of loss functions. Cross-

validation techniques would be used to 

evaluate the model's performance and fine-

tune its hyperparameters to achieve 

optimal results. 

Once trained, the sarcasm detection model 

could be integrated into various 

applications and platforms to analyze text 

data in real-time. For example, it could be 

incorporated into social media monitoring 

tools, chatbots, customer service 

platforms, and content moderation systems 

to identify and flag sarcastic content for 

further review or action. 

Continuous monitoring and evaluation of 

the system's performance would be 

essential to identify and address any 

issues, biases, or limitations that may arise 

over time. Additionally, efforts should be 

made to ensure transparency, 

accountability, and ethical considerations 

in the deployment and use of the sarcasm 

detection system, particularly regarding 

user privacy and potential misuse of the 

technology 

3.1 IMPLEMENTATION 

Dataset Collection Module: 

 Function: Aggregates text data 

from various sources to create a 

comprehensive dataset for sarcasm 

detection. 

 Components: 

o Data Sources: Gathers data 

from social media platforms, customer 

reviews, news articles, and existing 

sarcasm detection datasets. 

o Data Aggregation: 

Collects and stores data in a structured 

format suitable for further processing. 

o Annotation: Labels data 

with sarcasm and non-sarcasm tags, either 

manually or through crowdsourcing, to 

create a labeled dataset for supervised 

learning. 

Data Preprocessing Module: 

 Function: Prepares the collected 

text data for feature extraction and model 

training. 
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 Components: 

o Text Cleaning: Removes 

noise such as HTML tags, special 

characters, URLs, and irrelevant content. 

o Tokenization: Breaks 

down text into individual tokens (words or 

phrases). 

o Normalization: 

Standardizes text by converting it to 

lowercase and performing stemming or 

lemmatization. 

o Stopword Removal: 

Eliminates common words that do not 

contribute to sarcasm detection, such as 

"and," "the," and "is." 

Training and Model Building 

Module: 

 Function: Trains machine learning 

models using the preprocessed and feature-

extracted data. 

 Components: 

o Feature Extraction: 

Extracts lexical, syntactic, and semantic 

features from the preprocessed text. 

o Model Selection: Chooses 

appropriate machine learning algorithms 

(e.g., support vector machines, random 

forests, neural networks). 

o Training Process: Splits 

the data into training and validation sets, 

trains the models, and optimizes 

parameters. 

o Hyperparameter Tuning: 

Uses techniques such as grid search or 

random search to find the best model 

parameters. 

Input Data Module: 

 Function: Handles the input of 

new text data for sarcasm detection. 

 Components: 

o Text Input Interface: 

Provides an interface for users to input text 

data for analysis. 

o Preprocessing Pipeline: 

Applies the same preprocessing steps 

(cleaning, tokenization, normalization) to 

the new input data. 

o Feature Extraction: 

Extracts features from the new input data 

using the trained feature extraction 

pipeline. 

Predict Output Module: 

 Function: Uses the trained models 

to predict whether the input text is 

sarcastic or not. 

 Components: 

o Model Inference: Applies 

the trained model to the processed input 

data to generate predictions. 

o Output Generation: 

Produces the prediction results, indicating 

sarcastic or non-sarcastic sentences. 
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o Result Display: Displays 

the prediction results to the user in a clear 

and understandable format. 

4.RESULTS AND DISCUSSION 

 

In above text field just enter some text and then run last block to get below prediction output 
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In above screen in last line we can see the input text as ‘ford develops new suv that runs 

purely on gasoline’ and after = symbol we can see predicted output as ‘Sarcastic’ and 

similarly run last 2 blocks to get prediction output. In below screen showing another example 

 

In above screen in text field I entered some other message and the press enter key and then 

run last block to get below output 

 

In above screen in last line we can see predicted output as ‘Not Sarcastic’ 
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5.CONCLUSION 

In conclusion, developing a sarcasm 

detection system using machine learning 

represents a significant advancement in 

natural language understanding with broad 

practical implications. Through the 

integration of sophisticated algorithms and 

vast datasets, these systems can effectively 

identify subtle linguistic cues indicative of 

sarcasm, enhancing our ability to interpret 

and respond to nuanced language in 

various contexts. 

By leveraging machine learning 

techniques, such as feature extraction, 

model training, and hyperparameter 

tuning, we can build robust and scalable 

sarcasm detection models capable of 

analyzing large volumes of text data in 

real-time. These models offer advantages 

such as adaptability, scalability, and 

efficiency, making them valuable tools for 

applications ranging from social media 

monitoring to customer service and 

content moderation. 

However, it's essential to acknowledge the 

challenges and limitations associated with 

sarcasm detection, including the inherent 

ambiguity of sarcasm in natural language, 

biases in training data, and ethical 

considerations regarding privacy and 

potential misuse of the technology. 

Addressing these challenges requires 

ongoing research, transparency, and 

collaboration across disciplines. 
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