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Abstract
The retail industry, particularly the grocery sector, generates massive amounts
of data daily. Predicting sales accurately is essential for effective inventory
management, supply chain optimization, and revenue maximization. In this
research paper, we propose a comprehensive study of various machine learning
regression algorithms to predict Big Mart sales. We compare the performance
of Linear Regression, Decision Trees, Random Forests, Gradient Boosting, and
Neural Networks to identify the most accurate model for sales prediction.
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1. Introduction
Sales prediction is a vital aspect of the retail industry, playing a pivotal role in optimizing inventory
management, supply chain operations, and maximizing revenue. Accurate sales forecasting allows retailers,
such as Big Mart, to anticipate consumer demand and make informed decisions regarding stock replenishment,
marketing strategies, and pricing. In recent years, the application of machine learning techniques has shown
promising results in enhancing sales prediction accuracy. This research paper presents a comprehensive
study on sales prediction in Big Mart using machine learning algorithms. By leveraging a diverse set of
regression algorithms, including Linear Regression, Decision Trees, Random Forests, Gradient Boosting, and
Neural Networks, we aim to identify the most precise and robust model for sales prediction.

Data preprocessing is a crucial step in any predictive modeling task, and this study addresses various
aspects of data cleaning and transformation to ensure the quality and reliability of the dataset. Additionally,
feature selection techniques are applied to identify the most significant predictors for sales prediction, which
helps in reducing computational complexity and improving model performance. To evaluate the performance
of each algorithm, we employ standard evaluation metrics such as Mean Squared Error (MSE), Root Mean
Squared Error (RMSE), and R-squared (R2). These metrics provide a quantitative assessment of the model's
accuracy and predictive capabilities. By comparing the results of each algorithm, we can determine which
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approach is most suitable for accurate sales prediction in the Big Mart context. The practical implications of
our research findings are of great significance to the retail industry. Retailers can utilize the insights gained
from this study to optimize their business operations, improve inventory management, and enhance overall
performance. Additionally, the implementation of accurate sales prediction models can lead to better resource
allocation and customer satisfaction, ultimately contributing to increased profitability and competitive
advantage in the retail market (Chen et al., 2018; Aakanksha Ramesh and Aditya Ramesh, 2023).

2. Purpose
The paper aims to review and analyze various Machine Learning algorithms and methodologies that can be
applied to predict sales in a retail setting. It will explore regression, time series analysis, and other relevant
techniques to identify the most suitable approach for sales prediction in Big Mart.

3. Process Flow

Figure 1: Process Flow

4. Introduction to Dataset
For this research paper, the dataset used for sales prediction in Big Mart was obtained from Kaggle, a popular
platform for data science and machine learning competitions. The dataset is typically provided as a CSV
(Comma-Separated Values) file and contains historical sales data and related information for various products
in the Big Mart stores (Figure 2) (Barreto et al., 2019).

Figure 2: Dataset Description
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5. Data Cleaning
Data cleaning involves the essential task of preparing data for analysis by addressing issues like incomplete,
incorrect, irrelevant, duplicated, or improperly formatted data. In the training data set, , in the data, there are
976 rows with missing “Item Weight” values and 1606 rows with missing “Outlet_Size” values, as shown in
Figure 3. To handle these missing values appropriately, a method has been applied where numerical columns
are filled with their respective mean values, while categorical columns are filled with their respective mode
values. This ensures that the missing values are replaced with representative values based on the column
type, maintaining the integrity of the data for further analysis (Aakanksha Ramesh and Aditya Ramesh, 2023;
Barreto et al., 2019).

6. Feature Engineering
Feature engineering is a critical step in the data analysis process where new features are created or existing
ones are transformed to improve the performance of machine learning models. This step helps in extracting
valuable information from the data and making it more suitable for the modeling process (Aakanksha Ramesh
and Aditya Ramesh, 2023; Jain et al., 2018).

7. Model Building
Model building is the process of creating a predictive machine learning model using a prepared dataset. It
involves selecting an appropriate algorithm, splitting the data into training and testing sets, training the
model on the training data, evaluating its performance on the testing data, and optimizing its hyperparameters
for better results (Figure 5). The goal is to build an accurate and reliable model that can make predictions on
new, unseen data with good generalization capabilities.

Figure 3: Data Cleaning

Figure 4: Data Cleaning Using Klib Library
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8. Model Saving
Model saving is the process of persisting a trained machine learning model to a file so that it can be reused for
making predictions on new data without having to retrain the model every time. This is essential for deploying
the model in real-world applications. The model is typically saved in a standardized format that allows easy
loading and use in different programming environments (Figure 6).

9. Results

Figure 5: Model Training

Figure 6: Model Saving

Figure 7: Website
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10. Conclusion
This research paper explored the application of Machine Learning for sales prediction in Big Mart, aiming to
address the increasing demand for accurate forecasting in retail environments.
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Figure 8: Final Prediction
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