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ABSTRACT: This project aimed to improve the sales forecasting abilities of Big Mart, a popular retail chain, by creating a predictive analytics model using machine learning algorithms such as XG Boost, linear regression, and time series methods. By analysing historical sales data, the model enabled Big Mart to optimise inventory levels and reduce carrying costs, while also identifying opportunities to improve sales and profitability by adjusting pricing strategies. The use of an interactive dashboard provided decision-makers with real-time access to data on sales success metrics, facilitating data-driven choices that increased revenue. The study demonstrates how machine learning and data analytics can enhance the retail sector's growth and profitability, and its findings are expected to be of great value to retail industry decision-makers. Future research may explore additional algorithms and datasets to further improve the accuracy and effectiveness of sales forecasting.
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1. INTRODUCTION
Because of the intense competition in the retail sector, businesses must constantly develop and streamline their processes to stay lucrative. Sales forecasting, which can assist merchants in anticipating demand, optimising pricing strategies, and enhancing inventory management, is one important area of emphasis. Leading retail company Big Mart has recognised the need to enhance its capacity for sales forecasting to promote development and prosperity. 
This project seeks to create a predictive analytics model that makes use of machine learning algorithms to anticipate sales based on past data in order to achieve this. Big Mart can optimise its inventory levels, lower transportation costs, and boost customer happiness by ensuring that goods are constantly accessible on store displays by correctly forecasting future sales.
 In order to further increase sales and revenue, the initiative also seeks to address pricing errors by finding chances to modify rates in response to demand patterns. Additionally, the creation of a dynamic interface will give decision-makers instantaneous access to information about sales success measures, empowering them to take data-driven actions that will increase revenue. Big Mart could gain a lot from this endeavour overall, including better product control, improved pricing tactics, and higher levels of client happiness.

2. LITERATURE REVIEW
2.1 Machine Learning-Based E-Commerce Sales Forecasting
Zhu, Liu, and Shi examine the application of machine learning methods for predicting e-commerce purchases in a Case Study. The efficacy of various machine learning models, such as deep learning, gradient boosting, linear regression, and random forests, is compared in the authors' case study of an actual e-commerce platform. In terms of forecasting precision, they discover that the gradient boosting model works better than the other models and offers insights into the characteristics that are crucial for predicting sales.  

2.2 Statistical and machine learning-based sales forecasting for small businesses
Liu and Wu look into how small companies can forecast sales using a hybrid strategy that combines statistical and machine learning techniques. The performance of three distinct methods—ARIMA, random forests, and gradient boosting—is compared by the authors, who also suggest a hybrid strategy that incorporates the advantages of each method to increase forecasting precision. The hybrid strategy, according to the writers, beats the individual approaches with respect of forecasting accuracy along with is especially useful for projecting revenue in small companies. Overall, Liu along with Wu's work adds significantly to the corpus of knowledge about sales forecasting and provides useful advice for small companies looking to use predictive models over sales forecasting.

2.3 Using Random Forest, Sales Prediction for Retail Chains
In a Chinese store network, Wang et al. (2021) looked into the application of a random forest model for sales prediction. They compared the random forest model's performance to that of more established statistical techniques and discovered that the random forest model did better in terms of forecasting precision. Additionally, they found the factors like weather, discounts, and holidays that were crucial for forecasting sales. The research highlights the possible advantages of applying machine learning methods to sales forecasting in the retail sector and offers useful information for merchants looking to enhance their capacity for doing so.

2.4 BigMart Sales Prediction Using Neural Network
In order to forecast sales in Indian BigMart shops, Biswas et al. looked into the application of neural network modelling. The neural network model beat conventional statistical techniques like ARIMA and regression models in terms of predicting accuracy, according to the authors' comparison of their results. The writers also offered insights into the factors, such as shop location, size, and style, that were crucial for predicting sales. The research highlights the possible advantages of utilising neural network models for retail sales forecasting and provides useful information for merchants looking to enhance their forecasting abilities.

2.5 A Time Series and Hybrid Deep Learning Approach for Fashion Industry Sales Forecasting.
In order to forecast sales in the fashion industry, Palma et al. look into the application of a hybrid method merging deep learning and time series analysis. To increase forecasting precision, the authors suggest a new model that combines based on long short-term memory (LSTM) networks or ARIMA models. The hybrid model beats conventional time series models in terms of forecasting precision, according to the writers' comparison of their respective performances. The research emphasises the possible advantages of this strategy and provides helpful advice for fashion companies looking to use predictive algorithms for sales forecasting.

3. PROPOSED METHODOLOGY
3.1 XG Boost 
I used the ensemble machine learning algorithm XG Boost to analyse the historical sales data for Big Mart and forecast its future sales. The graph representation of the dataset by XG Boost makes it easier to spot the variables that have the biggest impact on sales and produces precise forecasts by capturing the non-linear connections between these variables. In comparison to other machine learning algorithms, XG Boost has a number of benefits, including high predictive accuracy, the capacity to manage sizable datasets with high complexity and complicated feature interactions, and quick processing speed. Additionally, it has regularisation strategies built in to avoid overfitting, that can help to increase the model's generalizability. In general, XG Boost is a great technique for predicting Big Mart sales.

3.2 Linear Regression
By determining the link between the dependent variable, which is the sales figure, and the independent variables, such as shop size, location, promotions, and other elements, linear regression may be used to analyse data. In order to estimate future sales from the values of the independent variables, linear regression fits a line across the data that most accurately depicts this connection. A positive or negative link between the independent factors and sales may be determined using the linear regression model, as well as which independent variables have the greatest influence on sales. This can give firms insightful information about what influences sales, enabling them to adjust their tactics as necessary.
3.3 ARIMA Model
A time-series forecasting technique called the ARIMA (Autoregressive Integrated Moving Average) model is particularly helpful in Big Mart sales forecasting because it can identify trends, seasonality, and other time-dependent patterns in the sales data. Big Mart sales data trends may be found using the ARIMA model by examining its historical patterns over time. It may then forecast upcoming sales using these tendencies. In the Big Mart sales data, the ARIMA model can manage outliers and extreme values, which might be typical in retail sales owing to variables like unforeseen promotions or outside occurrences. ARIMA can raise the accuracy of sales projections by identifying and compensating for these anomalies.

4. DATA SET
We made use of the Big Mart sales dataset, which may be found on the www.kaggle.com website. The dataset includes statistics on the sales of different items across different Big Mart outlets. We took the dataset and applied machine learning techniques like XG Boost, Linear Regression, and ARIMA to create a forecasting model for Big Mart sales. We used the information to build our models and provide precise sales estimates since it gave us important insights on the sales trends, seasonality, and different patterns in Big Mart's sales data.

5. DATA PRE-PROCESSING
5.1 Filling in Missing Values: If a value is missing, the median or mean value for the same Identifier is used in its stead.
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Fig 1.filling missing values
5.2 Removing Unwanted Attributes It is advised to exclude any qualities that are unrelated to the prediction objective in order to simplify the data and increase the prediction model's effectiveness.

5.3 Data Cleaning: Remove any duplicates, outliers, or missing values from the data and, as necessary, impute or fill in any gaps. Data cleansing is done using the Pandas and Numpy packages.
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Fig 2.data cleaning
5.4 Feature Engineering: Develop fresh variables that capture the interactions between several independent variables or take into account outside elements that might have an impact on sales, such the climate or special occasions.
5.5 Data Visualisation: Using graphs and charts, data visualisation is a crucial element in BigMart's sales forecast for spotting trends and outliers in the data. It may be useful in choosing and designing pertinent elements for the sales forecast model.

6. MODEL BUILDING
After pre-processing the data, three distinct models—XG Boost, linear regression, and ARIMA—are used to the data set in order to assess the previous sales dataset and forecast future sales. A gradient-boosting framework is used by the ensemble learning algorithm XG Boost to create prediction models. On the other hand, a straightforward yet effective procedure called linear regression fits a linear equation to the data to make predictions about the future. The time series forecasting model ARIMA, which can also detect seasonality and other temporal patterns in the data, is the last one.
The NLP toolkit was used to construct the chatbot, which can comprehend a wide range of user inquiries. The chatbot is used to gather user data, which is then utilised to produce interactive dashboards in Power BI. The chatbot used natural language processing to decipher user requests and pull pertinent information. The reports and dashboards produced with this data then offered insightful information and improved decision-making abilities.
Using the Power BI tool, you can create an interactive dashboard with a simple user interface for exploring and visualising data. Multiple data sources were integrated into the dashboard, allowing for effective analysis and well-informed decision-making.
7. RESULT
Using testing data, we computed measures like RMSE (Root Mean Square Error), r2_score, and mean absolute error to assess the correctness of our models.
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Fig 3. Metrics - RMSE Score

8. CONCLUSION
In order to anticipate sales for the BigMart dataset, this research showed how well machine learning and data visualisation work. using the BigMart dataset's XG Boost, linear regression, and ARIMA models to forecast upcoming sales. Through the use of visualisation techniques, we were able to get insights into the dataset. We also used a chatbot to use Power BI to create an interactive dashboard for data exploration. This made it possible to make wise decisions, enhanced inventory control, and raised profits and sales. Our research emphasises the value of machine learning along with data visualisation in promoting sustainable corporate growth.
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