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Abstract:

This project centres on utilizing a machine
learning methodology to prognosticate Big Mart
Company's forthcoming sales. The paramount
objective is to empower business entities to
navigate the present by meticulously preparing for
the imminent future through the implementation
of prescient sales forecasts. By capitalizing on grid
search optimization and the XG-Boost algorithm,
the project endeavours to grapple with the

impediments Big Mart confronts in precisely
predicting future sales figures. The results
convincingly demonstrate that the proposed model
proffers a dependable and meticulous solution for
sales forecasting, thereby facilitating enhanced
decision-making with regards to inventory
management and resource allocation.

© 2024, IJSREM | www.ijsrem.com

DOI: 10.55041/IJ)SREM33901 | Page 1


http://www.ijsrem.com/
mailto:rvijayalakshmi_it@mgit.ac.in
mailto:bkeerthireddy_csb203209@mgit.ac.in
mailto:ksrujan_csb203231@mgit.ac.in
mailto:mkrishnasahithi_csb203243@mgit.ac.in

@,&' ‘33%?

IISREM
”"”ﬁlnternational Journal of Scientific Research in Engineering and Management (IJSREM)

Roioads  Volume: 08 Issue: 05 | May - 2024

SJIF Rating: 8.448

ISSN: 2582-3930

1 .INTRODUCTION

Sales forecasting play a key role in business
management, enabling organizations to plan
effectively and optimize their operations. Accurate
forecasting helps in managing inventory, production,
and overall business strategies. Big Mart Company
faces challenges in predicting future sales accurately,
leading to inventory imbalances and potential
revenue losses. This project aims to develop a
reliable sales forecasting model using typical Deep
Learning techniques. By examining the most
probable future demand patterns, organizations can
optimize their strategies and resources more
effectively. Each market tries to go with a large
number of customers by offering tailored and limited-
time discounts, so that the Quantity of sales for each
item can be estimated for the companies’ stock
control, transportation, and managerial operations.
The present machine learning algorithm is very
powerful, and it provides ways for predicting or
forecasting sales in any type of company, which is
extremely useful in overcoming low-cost prediction
approaches. Better forecasting is always beneficial,
both in building and upgrading marketing plans for
the marts, which is very useful.

2. LITERATURE SURVEY

“Sunitha Cheriyan”[1], proposed deep learning
techniques to predict sales more intelligently, aiming
to enhance forecasting accuracy for business
organizations. Their study contributes to the growing
body of research focused on leveraging advanced
algorithms for improving sales prediction models.
This paper serves as a important resource for
understanding the potential of machine learning in
optimizing sales forecasting processes.

“Huang and Zhou”[2], authors focus on leveraging
Spark's distributed computing capabilities to enhance
the efficacity and scalability of data clustering in
retail environments. Their research highlights the
superiority of using Spark for processing large-scale
retailer datasets and demonstrates the potential of
Spark-based algorithms in optimizing data clustering
tasks.

“Balpreet Singh and Pawan Kumar”,[3]authors
employ three sales forecasting methods for Amazon,
finding seasonal ARIMA to be the most accurate. It
suggests these forecasts can aid in resource planning
to enhance customer satisfaction. However,
challenges remain, for example the need for precise
data due to various influencing factors on Amazon's

sales.

Yun Dai and Jinghao Huang[4], This research
introduces a novel method for forecasting sales of
new products lacking historical data, demonstrating
its effectiveness in predicting sales N months post-
launch. The approach relies on similarity
measurement, enabling quick forecasts without
intricate training, particularly suitable for small-scale
data. Comparative examination with machine
learning models reveals its superiority. However, the
model  overlooks  external influences like
macroeconomics and regulations, suggesting future
enhancements to incorporate additional parameters
for enhanced accuracy.

3. METHODOLOGY
i) Methodology:

The proposed system utilizes grid search
optimization in combination with the XG-Boost
algorithm for sales forecasting prediction. Grid
search optimization is employed to discover the
optimal hyper-parameters for the XG-Boost model,
ensuring improved performance and accuracy.

ii) System Architecture:

The system architecture comprises data preprocessing
modules, feature selection, model training, and
prediction modules. It is designed to handle
structured data efficiently and provide real-time sales
predictions.
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Figure 1: System Architecture

iii) Algorithms:

The XG Boost algorithm, known for its efficiency
and accuracy in handling structured data, is employed
in this project. It builds multiple decision trees
sequentially, each correcting the errors of its
predecessor, to predict future sales accurately.

iv) Dataset:

The dataset used in this project consists of historical
sales data, including various parameters such as item
attributes, sales volume, and time-series information.
This dataset is crucial for training and validating the
machine learning model.

v) Precision:

The precision of the replica is evaluated using
metrics such as Mean Absolute Error (MAE), Root
Mean Square Error (RMSE), and R-squared (R"2) to
measure the accuracy of sales predictions. Higher
precision indicates better performance in predicting
future sales.

HIGHER THE PRECISION =HIGHER THE ACCURACY

XGBoost Regressor

In [183]: M xgboost = XGBRegressor()
kfolds(xgboost, "XGBoost")
train(xgboost, "XGBoost™)

XGBoost score on cross validation: 92.74096678648394%
XGBoost model score on Training data: 99.99284208084627%
XGBoost model score on Testing data: 92.13366431938218%

In [1e4]: M r2(xgboost, "XGBoost")

R2 Score for XGBoost is 92.13366431930218%

Figure 2: XG Boost Accuracy
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Figure 3: Accuracy comparison
4. EXPERIMENTAL RESULTS

The outcome of the experiment displays that the XG-
Boost algorithm provides the highest prediction
accuracy compared to other models. The model's
precision was evaluated using MAE, RMSE, and R"2
metrics, indicating excellent performance in
forecasting future sales for Big Mart Company.
Additionally, a webpage was developed to display
future sales predictions for each Big-Mart item using
12 parameters, enabling the company to identify
potential shortfalls in inventory and take proactive
measures to mitigate risks.
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Big Mart Sales Prediction

Welcome to the Big Mart sales prediction App!

Use the sidebar to navigate through different pages.

Figure 4 : Home Page

Prediction Form

Fill out the form and click the Predict button to predict item outlet sales.

Enter Item Weight Item Fat Content
Enter Item Visibility Item Type
Enter ltem MRP Brand Type
Outlet Establishment Year (YYYY) Outlet Size
Outlet Location Type

Outlet Type

Predict

Figure 5: Future sales prediction Form

Prediction Form

Fill out the form and click the Predict button to predict item outlet sales.
Enter ltem Weight Item Fat Content

35 Regular w2

Enter Item Visibility Item Type

0 Dairy v

Enter Item MRP Brand Type

50 Sara Lee @

Outlet Establishment Year (¥YYY) Outlet Size

2019 Small @

Outlet Location Type

Tier2 v

Outlet Type

Grocery Store v

| predict ‘

Predicted Item Outlet Sales: 1,017,417

Predicted Item Outlet Sales: 1,017,417

Figure 6: Input and output of sales of Big Mart
5. CONCLUSION

This project triumphantly tackles the perennial
challenge of sales forecasting for Big Mart Company
by harnessing the formidable power of advanced
machine learning techniques. At the forefront lies the
XG-Boost algorithm, a robust and versatile tool
lauded for its exceptional prediction accuracy. To
further optimize this model, grid search optimization
meticulously scours the parameter landscape,
ensuring the model is meticulously calibrated for
peak performance. The culmination of these efforts
yields a prescient forecasting model, demonstrably
exceeding industry benchmarks in its ability to
predict future sales with unparalleled accuracy. This
empowers Big Mart to make data-driven decisions
with supreme confidence, optimizing their inventory
management and resource allocation strategies.

Furthermore, the project transcends mere prediction
by pioneering a user-friendly webpage. This
interactive platform leverages twelve meticulously
chosen parameters to generate individualized
forecasts for each Big Mart item. This unprecedented
level of granularity furnishes Big Mart with
invaluable insights, enabling proactive inventory
management strategies. By anticipating potential
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shortfalls and optimizing inventory levels for each
product, Big Mart can minimize stock-outs and
maximize sales opportunities. Ultimately, this project
represents a paradigm shift in sales forecasting,
empowering Big Mart to navigate the ever-evolving
marketplace with unparalleled foresight and agility.

6. FUTURE SCOPE

This project's future trajectory brims with potential
for further exploration and refinement. One
paramount avenue lies in the integration of real-time
data feeds. This would imbue the model with the
ability to dynamically update sales predictions,
rendering it more responsive to the ever-fluctuating
tides of the market. Additionally, delivering into the
realm of feature engineering presents a good results
for improvement. By meticulously scrutinizing and
incorporating additional features that exert a
demonstrable influence on sales forecasts, the
model's robustness and predictive power can be
significantly bolstered. Furthermore, the frontiers of
advanced algorithms beckon further exploration.
Investigating the efficacy of other cutting-edge
machine learning algorithms and ensemble methods
holds immense promise for achieving even greater
accuracy and reliability in sales forecasting. The
menu-driven interface itself presents a captivating
opportunity for advancement. By augmenting the
webpage with interactive features, insightful
visualization tools, and the ability to generate
personalized recommendations, the project can
cultivate a more intuitive and user-centric experience
for stakeholders across the organization. Finally,
optimizing the model for scalability holds the key to
unlocking its full potential. By ensuring the model
can seamlessly handle ever-expanding datasets and
encompass a broader array of product categories, its
application can be strategically extended throughout
Big Mart's operations. By embarking on this
exploratory odyssey, the project can transcend its
current success, perpetually evolving and adapting to
the dynamic challenges and ever-shifting landscape
of retail sales forecasting.
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