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ABSTRACT
The world of fashion is dynamic, ever-changing, and deeply influenced by individual preferences
and collective sentiment. Making confident and informed fashion choices can be a daunting task,
especially in an era marked by rapid trends and diverse styles. The fashion industry is ever-evolving,
with trends and styles constantly changing. Making informed fashion choices that align with
personal preferences and public sentiment can be challenging. "Empowering Sentiment Analysis for
improved fashion choices" presents a novel approach to address this challenge. This abstract
introduces a comprehensive framework that harnesses the power of sentiment analysis, a
sophisticated natural language processing technique, to provide consumers and fashion enthusiasts
with invaluable insights into the realm of fashion. Sentiment analysis, commonly used in
understanding public opinions and emotional tones in textual data, is adapted here to decode the
fashion landscape. By analyzing textual data from fashion reviews, social media posts, and
comments, sentiment analysis can discern public sentiment and opinions about specific clothing
items, styles, and trends. The primary objective of this initiative is to empower individuals to make
better, more informed fashion choices. Through sentiment analysis, individuals can access an in-
depth understanding of the prevailing sentiments and opinions surrounding specific clothing items,
styles, and trends. This knowledge equips them with the tools to align their choices with current
trends, explore niche styles, or even express their uniqueness confidently. By leveraging the power
of machine learning models like Logistic Regression, Naïve Bayes, Support Vector Machines,
Random Forest , Ada Boosting and Deep Learning algorithms the sentiment classification models
are built. Furthermore, this technology fosters inclusivity and diversity in fashion decision-making
by highlighting a wide range of sentiments and opinions. It acknowledges that fashion is a highly
personal and subjective domain and helps individuals discover styles that resonate with their unique
tastes and values.
Keywords— Fashion industry, Sentiment analysis, Natural language processing, Logistic
Regression, Naïve Bayes, Support Vector Machines, Random Forest, Ada Boosting

1. Introduction
The fashion industry is an ever-evolving landscape, driven not only by artistic creativity but also by
consumer sentiment and preference. Fashion choices are deeply personal, influenced by a myriad of
factors, including individual style, cultural trends, and emotional resonance with clothing and
accessories. In this era of rapid digital transformation, where fashion is increasingly shaped and
consumed online, understanding and harnessing consumer sentiment has become paramount for
both fashion brands and consumers themselves. The advent of social media platforms, e-commerce
websites, and fashion forums has given rise to an unprecedented wealth of text data, wherein
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consumers freely express their opinions, critiques, and emotions about fashion products and trends.
These expressions hold invaluable insights into what resonates with consumers, what drives their
purchasing decisions, and, ultimately, what empowers them to make informed fashion choices.
The potential applications of sentiment analysis in the realm of fashion are far-reaching. By
understanding consumer sentiment, brands can tailor their product offerings, marketing strategies,
and customer engagement tactics to align with the desires and emotions of their target audience.
Consumers, on the other hand, can benefit from more personalized fashion recommendations that
resonate with their unique styles and preferences. Machine learning is a rapidly developing
technology that has the potential to revolutionize fashion choices. Model is trained in large datasets
and thus machine learning can be used to develop highly precise fashion recommendations.
This research endeavors to explore the intersection of sentiment analysis and fashion choices,
seeking to empower both consumers and fashion industry stakeholders. Through the lens of
sentiment analysis, we aim to decipher the emotions, opinions, and trends that drive fashion choices.
Our study seeks to shed light on the effectiveness of sentiment analysis models, their applications in
enhancing fashion recommendations, and their potential to transform the fashion landscape into a
more emotionally connected and data-driven ecosystem.

2. Experimental Methods or Methodology

Fig 1. Machine Learning process flow
This article addresses the better fashion recommendation for the customers. Sentiment analysis has
the potential to play a pivotal role in personalized fashion recommendations. By factoring in
sentiment-related features, recommendation systems can provide consumers with products that
align not only with their style but also with their emotional inclinations. We used Machine learning
algorithms like Logistic regression , Support Vector Machine , Random Forest Classifier , Ada
Boosting , Naïve Bayes and Deep learning algorithm like Recurrent Neural Network to build the
model .
Logistic regression, a fundamental statistical and machine learning technique, is a supervised
learning model used for binary or multi-class classification tasks. Unlike linear regression, which
predicts continuous values, logistic regression models the probability that a given input belongs to
one of the predefined classes, typically using the logistic sigmoid function. It's particularly valuable
when the relationship between input features and the outcome variable is non-linear, and it provides
interpretable results, as the coefficients can be analyzed to understand feature importance. Random
forest is a type of ensemble learning algorithm that combines multiple decision trees to improve the
accuracy of predictions. It is a popular machine learning algorithm that is used forclassification.
Random forests work by building a large number of decision trees on different subsets of the
training data. Each decision tree is trained to make predictions independently of the other trees.
When a new data point is presented to the random forest, each tree makes a prediction. The final
prediction is made by averaging the predictions of all the trees. Random forests are effective at
reducing overfitting, which is a problem that can occur when machine learning models are trained
on too much data. Overfitting occurs when the model learns the training data too well and is unable
to generalize to new data. Random forests are often more accurate than other machine learning
algorithms, especially for complex problems. This is because random forests are able to reduce
overfitting by training a large number of trees on different subsets of the data. Hyperparameter
tuning, also known as hyperparameter optimization or hyperparameter search, is the process of
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selecting the best combination of hyperparameters for a machine learning model. Hyperparameter
tuning is done by grid search. Involves defining a grid of possible hyperparameter values and
exhaustively trying all possible combinations.
Support Vector Machine (SVM) is a powerful machine learning algorithm used for classification
and regression tasks. It works by finding a hyperplane that best separates data points into distinct
classes while maximizing the margin between them. SVM is effective in handling high-dimensional
data and can work well even with limited training samples. It employs the concept of support
vectors, which are the data points closest to the decision boundary, to create robust and generalized
models. SVM can handle both linear and non-linear classification through the use of kernel
functions like the radial basis function (RBF). Naive Bayes is a simple yet powerful probabilistic
machine learning algorithm often used for classification and text categorization tasks. It's based on
Bayes' theorem and the "naive" assumption of feature independence, which simplifies calculations
but may not hold true in all cases. Naive Bayes is computationally efficient, particularly well-suited
for high-dimensional datasets, and requires relatively small amounts of training data to make
predictions.
AdaBoost (Adaptive Boosting) is an ensemble learning technique that combines the predictions of
multiple weak learners to create a strong, robust model. It works by assigning different weights to
training instances and iteratively training weak learners on these weighted instances, focusing on
the ones that are misclassified in previous rounds. This sequential learning process allows AdaBoost
to adapt and give more emphasis to the challenging data points, ultimately improving classification
accuracy. AdaBoost is effective in various domains, particularly in binary classification problems,
and can handle both categorical and numerical features. It's less prone to overfitting, simple to
implement, and works well with a variety of base learners.
Recurrent Neural Networks (RNNs) are a class of neural network architectures designed for
sequential data modeling. What sets RNNs apart is their ability to maintain hidden states, allowing
them to capture temporal dependencies within sequences. RNNs process data step by step, making
them suitable for tasks like time series forecasting, natural language processing, and speech
recognition. However, traditional RNNs suffer from vanishing gradient problems that hinder
learning long-range dependencies. More advanced variants, such as LSTMs and GRUs, mitigate
these issues and are widely used.
Fig 1 explains initially the data is collected and exploratory data analysis is done.Feature Selection
and data cleaning which includes handling missing values is done.Text mining which comprises of
tokenization , noise removal and lexicon normalization is carried out.Word Cloud is generated.Then
train test split is carried out to split the data into training and testing.Vectorization which includes
count vectorization and TF – IDF vectorization is done.Then machine learning as well as deep
learning models are built with various algorithms.

3. Results and Discussion
3.1 Dataset
The dataset consist of 11 variables out of which 4 are numerical variables and 7 are categorical
variables. Total observations are 23486 and missing cells are 4697.The total size in memory is 2.0
MB.The dependent variables in the dataset are unnamed , Clothing Id , Age , Title, Review text ,
Rating , Recommended Id , Positive feedback count, Division Name , Department Name ,Class
Name. The sentiment analysis is concerned only with the review text and recommended Id so the
rest of the columns are dropped.
3.2 Performance metrics
Performance metrics are used to evaluate the performance of machine learning models. They are

used to determine how well a model is able to make predictions on new data. The performance
metrics used in this paper is accuracy , precision , recall and f1 score .
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Accuracy measures the overall correctness of the model's predictions. Formula: (TP + TN) / (TP
+ TN + FP + FN). Precision measures the proportion of true positive predictions among all positive
predictions. It is particularly useful when false positives are costly. TP / (TP + FP).
Recall measures the proportion of true positives among all actual positive instances. It is valuable
when false negatives are costly. TP / (TP + FN) and The F1-Score is the harmonic mean of
precision and recall, providing a balanced measure of a model's performance. 2 * (Precision *
Recall) / (Precision + Recall).

Fig. 2. Customer rating distribution

Fig. 3. Division Name distribution

Fig. 4. Accuracy of the machine learning model



International Journal of Engineering Technology and Management Sciences
Website: ijetms.in Issue: 5 Volume No.7 September - October – 2023

DOI:10.46647/ijetms.2023.v07i05.037 ISSN: 2581-4621

@2023, IJETMS | Impact Factor Value: 5.672 | Page 323

The Logistic Regression has the accuracy of 86.3% , Naïve Bayes has 87.8% , Support Vector
Machine has 84.3% , Random Forest Classifier has the accuracy of 83.2% , Ada Boosting has the
accuracy of 87.2% and RNN has the accuracy of 93.4%. The classification report is analysed and
the performance metrics for each machine learning algorithm is compared and finally for this
dataset RNN algorithm performs well compared to other machine learning algorithms.

CONCLUSION
In conclusion, the research on "Empowering Sentiment Analysis for Improved Fashion Choices"
represents a pivotal step toward bridging the gap between the world of fashion and the realm of
data-driven decision-making. Through the exploration of sentiment analysis, this study has shed
light on the intricate relationship between consumer emotions, preferences, and fashion choices. By
harnessing the power of sentiment analysis, we have uncovered the potential to revolutionize the
fashion industry, benefiting both consumers and fashion stakeholders. Our research has
demonstrated the effectiveness of sentiment analysis models in deciphering the emotions and
opinions embedded within fashion-related data. These models have shown the capability to
accurately categorize sentiments, allowing for a deeper understanding of consumer behaviour and
preferences.
Furthermore, the application of sentiment analysis extends beyond mere insights. It carries
substantial implications for the future of fashion, paving the way for more personalized,
emotionally resonant fashion recommendations and experiences. Brands and retailers can leverage
sentiment analysis to craft tailored marketing campaigns, optimize product offerings, and engage
with consumers on a more profound level. However, we acknowledge that sentiment analysis is not
without its challenges. The complexity of human emotions, the nuances of language, and the
evolving nature of fashion trends pose inherent difficulties in analysis. Ongoing research and
development efforts should focus on refining sentiment analysis models to address these
complexities.
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