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ABSTRACT

The BigMarts, the supermarket-run shopping malls, currently track sales
data for each individual item to forecast possible consumer demand and
revise inventory control. By mining the data store of the data warehouse,
anomalies and broad trends are frequently found. The generated data can be
utilised by retailers like BigMart to predict future sales volume using a
variety of machine learning approaches. For projecting the sales of a
company like BigMart, a predictive model was created utilising the
XGBoost, Linear regression, Polynomial regression, and Ridge regression
techniques. It is found that the model beats other models. To adapt the
business model to anticipated outcomes, the sales estimate is based on
BigMart sales for various stores. Through various machine learning
techniques, the generated data may subsequently be utilised to forecast
possible sales volumes for stores like BigMart. Price, outlet, and outlet
location all Identifier’s included in the estimated cost of the proposed
system. Many networks make use of different machine learning techniques,
including linear regression, using decision tree algorithms and an XGBoost
regressor, BigMart sales may be accurately predicted. Finally,
hyperparameter tweaking is employed to assist in selecting pertinent
hyperparameters that enhance the algorithm and yield the maximum
accuracy.

Keywords: Sales prediction, Continuous values prediction, Stacking,
Machine Learning.

1.1 Introduction

Sales is a lifeblood of each and every company and sales forecasting plays a vital role in
conducting any business. Good forecasting helps to develop and improve business strategies
by increasing the knowledge about the marketplace [1]. Everyday competitiveness between
various shopping centres as and as huge marts is becoming higher intense, violent just because
of the quick development of global malls also online shopping. Each market seeks to offer
personalized and limited-time deals to attract many clients relying on period of time, so that
each item's volume of sales may be estimated for the organization's stock control, transportation
and logistical services [2]. Manual infestation of this task could lead to drastic errors leading
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to poor management of the organization, and most importantly would be time consuming,
which is something not desirable in this expedited world[3].

The current machine learning algorithm is very advanced and provides methods for predicting
or forecasting sales any kind of organization, extremely beneficial to overcome low — priced
used for prediction. Every business needs to be good in profit, and profit does not mean that
stock sales are at maximum but also avoid the extra stock. Every retailer must maintain the
stock according to the requirements and check the flaws and drawbacks that lead the sales
down. Therefore, the proposed study deals with the same problem by predicting the store's
sales [2][4].

A major part of the global economy relies upon the business sectors, which are literally
expected to produce appropriate quantities of products to meet the overall needs [3]. Today’s
business handles huge repository of data. The volume of data is expected to grow further in an
exponential manner. Any forecast can be termed as an indicator of what is likely to happen in
a specified future time frame in a field. [6]

To address the issue of deals expectation of things dependent on client’s future requests in
various Big Mart across different areas diverse Machine Learning algorithms like Linear
Regression, Random Forest, Decision Tree, Ridge Regression, XGBoost are utilized for
gauging of deals volume. [7][8] Machine learning is the domain where the machines gain the
ability to outperform humans in specific tasks.[7] Therefore, the sales forecast indicates as to
how much of a product is likely to be sold in a specified future period in a specified market at
specified price.[6]

1.2 Scope of the Project

The objective here is to envisage the pattern of sales and the quantities of the products to be
sold based on some key features gathered from the raw data we have. [3] A stronger prediction
is always helpful in developing and enhancing corporate market strategies, which also help to
increase awareness of the market. [7]. Here ridge and XGBoost regression gives the better
prediction with respect to Accuracy, MAE and RMSE than the Linear and polynomial
regression approaches.[10]

2. Literature Review

In a study of Forecast for Big Mart Sales Based on Random Forests and Multiple Linear
Regression (2018) Kadam, H., Shevade, R., Ketkar, P. and Rajguru

They specify that by using less accurate prediction analysis techniques, A Forecast for Big
Mart Sales Based on Random Forests and Multiple Linear Regressions utilised regression and
Random Forest. We can work around this by using the XG boost technique, which is more
precise and efficient.[5]

Sales Prediction System Using Machine Learning’ In this paper, the objective is to get proper
results for predicting the future sales or demands of a firm by applying techniques like
Clustering Models and measures for sales predictions[3]. Intelligent Sales Prediction Using
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Machine Learning Techniques’ This research presents the exploration of the decisions to be
made from the experimental data and from the insights obtained from the visualization of data.
It has used data mining techniques[3][6]. *Walmart's Sales Data Analysis - A Big Data
Analytics Perspective’ In this study, inspection of the data collected from a retail store and
prediction of the future strategies related to the store management is executed. Effect of various
sequence of events such as the climatic conditions, holidays etc. can actually modify the state
of different departments so it also studies this effects and examines its influence on sales [3][5].

Forecasting methods and applications (2008) Makridakis, S., Wheelwrigh.S.C., Hyndman. R.J

In this study, Short life cycles and a lack of data are present in forecasting methodologies and
applications. Because consumer-oriented markets encounter variable demand, some data, such
as historical data, can be used to anticipate an outcome with accuracy.[5][6]

Comparison of Different Machine Learning Algorithms for Multiple Regression on Black
Friday Sales Data (2018) C. M. Wu, P. Patil and S. Gunaseelan

In this paper, Multiple Regression Comparison Using Different Machine Learning Algorithms
on Black Friday Sales Data Neural networks were used to compare various algorithms. To get
around this Because it is inefficient to compare different algorithms using complex models like
neural networks, we can make predictions using more straightforward algorithms.[5][3]

3. Proposed System
3.1 Proposed System Overview

In this project using Python, Flask and different ML algorithms & libraries we are predicting
Future sales.

The proposed system & The suggested solution makes use of machine learning models to
forecast sales. Following the creation of the prediction model, the most recent data is tested
using the csv file. The model trains the previous data of a mart provided using the csv file and
creates a prediction model using various different Machine learning algorithms like Linear
Regression, Random Forest, and Decision Tree. A predicted value is given (RMSE, Mean,
Standard, Minimum, Maximum). As soon as the data source is given, the data is pre-processed,
which entails filling in all zeros and empty spaces with the column’s mean value and clustering.
Testing and training are then conducted using a variety of prediction models, including ML

algorithms and output is provided i.e the prediction
to the user. The further implementation mainly
involves Machine Learning algorithms.

LINEAR REGRESSION: The linear regression algorithm, often known as linear regressor,
demonstrates a linear relationship between a dependent (y) and one or more independent (y)
variables. Given that linear regression demonstrates a linear relationship,it may be used to
determine how the dependent variable's value changes as a function of the independent
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variable's value
y= aotaix+ ¢

RIDGE REGRESSION: Ridge Regression is a technique used when multicollinearity (highly
correlated independent variables) influences results. Although the least square estimates (OLS)
in multicollinearity are objective, their variances are wide and differ from the actual value.
Ridge regression eliminates standard errors by adding some bias to the regression calculations.
In Ridge Regression, the Linear Regression Loss function is increased to penalise the parameter
estimations in addition to minimising the number of square residuals.

XGBOOST: Extreme Gradient Boosting is referred to as XGBoost. The algorithm's
implementation was designed to use memory and processing power efficiently. Boosting is a
sequential procedure built on the ensemble principle.This incorporates a number of slow
learners and raises prediction accuracy.At all moment t, model values are weighted based on
how the previous instant t1 affected that moment. The results that were incorrectly calculated
are given a higher weight than the results that were calculated correctly. The XGBoost model
uses this technique to internally implement stepwise ridge regression, which automatically
selects the features and eliminates multi-collinearity.

4. Implementation

BigMart Sales Prediction

Clear

Fig 2: Working model

Vol. 72 No. 1 (2023) 1312
http://philstat.org.ph


http://philstat.org.ph/

Mathematical Statistician and Engineering Applications
ISSN: 2094-0343
2326-9865

'
'.,\;\\\
RESULT PAGE

The Sules povdctivn of TN S by 4 THY?

wil he 23U ey

Attribute

Item_Identifer

Tiem Weight

Item_Fat_Content

Trem Type

Ttem-MRP

Fig 4: Attributes & Sample Dataset
5. Conclusion and Future Enhancement

In conclusion, machine learning may be used to anticipate sales in a variety of industries and
can give firms important information about customer behaviour, industry trends, and sales
projections. Businesses may build precise models that accurately forecast future sales by using
previous sales data and machine learning algorithms. This will allow them to streamline their
processes, increase revenue, and gain a competitive edge. Machine learning has enormous
potential for sales prediction, and as technology develops, firms may use this tool to make data-
driven decisions and adjust to shifting market conditions. Overall, machine learning-based
sales prediction is a potent tool that may assist companies in staying competitive and ahead of
the curve in today's market.

The future work of this research could focus on expanding the current implementation to
include more advanced Machine learning algorithms, Real-time analytics which further
involves loT-based devices. The sales prediction can be more personalized to predict according
to their own preferences. Advanced Data Visualization could also be implemented to visualize
different trends. Predictive Analytics could leverage the Machine learning algorithms to
forecast future trends and patterns.
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