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Sales forecasting using machine learning

V SAI UJWAL

Student-Jain University-Banglore

Abstract - Accurate sales It is essential to forecast for
retail management, staffing levels, and marketing strate-
gies. Walmart, the world's largest retailer, faces the chal-
lenge of predicting sales across its vast network of stores
and a broad variety of products. The application of machine
learning (ML) to sales forecasting has become increasingly
popular. ML enables companies to examine past data, spot
trends, and project future sales trends with confidence. This
paper explores the application of ML for sales forecasting in
Walmart. It discusses various ML algorithms that have been
used for sales forecasting at Walmart, as well as the chal-
lenges and opportunities associated with implementing ML
solutions in this domain. The paper also presents an analysis
of using ML for anticipating sales at Walmart, demonstrat-
ing the effectiveness of ML can increase the accuracy of sales
forecasting. The results of this study demonstrate the signif-
icance of ML for sales forecasting in Walmart and provide
valuable insights for businesses seeking to adopt ML for
their sales forecasting needs. By leveraging ML, Walmart can
accomplish its business objectives, increase consumer satis-
faction, and improve operational efficiency.

Key Words: Machine Learning , Data , Predictions , Fore-
casting

1.INTRODUCTION

In the competitive retail landscape, accurate For firms to
maximise inventories, sales forecasting is essential. man-
agement, employee numbers and marketing strategies.
Walmart, the world's largest retailer, faces the challenge of
predicting sales across its vast network of stores and A
vast assortment of goods.(ML) offers a powerful tool is of
sAles forecasting allows companies to examine past data,
spot trends, and project future sales trends with confi-
dence.

Why Machine Learning for Sales Forecasting?

Traditional forecasting methods, such as exponential
smoothing and moving averages, rely on historical data
and simple statistical techniques. While these methods can
be effective for short-term forecasting, they often fail to
capture the complex dynamics of retail sales, which are
impacted by a number of variables, including consumer
behaviour, economic trends, promotions, and holidays.
Large and complicated datasets can be handled more ef-
fectively by machine learning algorithms, which can also
spot subtle patterns and relationships that conventional
methods can miss. Even in the face of uncertainty, machine

learning algorithms may improve their predictions by
learning from past data, adjusting to shifting trends, and
producing more accurate forecasts.

1.1 Benefits of Machine Learning for Walmart

Implementing ML for sales forecasting can bring signifi-
cant benefits to Walmart, including:

1. Improved inventory management: Accurate sales
forecasts enable Walmart to optimize inventory levels,
lowering the possibility of overstocks and stock outs.
Better customer happiness, lower expenses, and higher

profitability result from this.

Enhanced staffing planning: By predicting sales
trends, Walmart can make informed decisions about
personnel levels, making sure that there are enough
workers on hand to satisfy client demand. This results
in lower labour expenses and improved customer ser-
vice.

Targeted marketing campaigns: ML-based sales
forecasts can be used to identify high demand products
and target marketing campaigns accordingly. This leads
to more effective promotions, increased customer en-
gagement, and higher sales.

1.2 Challenges Involved in Machine Learning
Implementation

Despite the potential benefits, implementing ML for sales
forecasting poses certain challenges:

A Data integrity: A major factor influencing machine
learning models' accuracy is the calibre of the training
data. Walmart needs to guarantee the accuracy, con-
sistency, and completeness of its sales data across vari-

ous product categories and retailers.

B. Feature engineering: Selecting the right features from
the available data is crucial for building effective ML mod-
els. Walmart needs to identify the features that are most
relevant to sales forecasting and extract them from its
complex data landscape.

C. Model selection and tuning: Different ML Different
algorithms have varying advantages and dis disadvantages
.Walmart must decide which appropriate algorithm for its
particular sales forecasting needs and carefully tune its
parameters to achieve optimal performance.
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2. Sales Forecasting with Walmart with ml sur-
vey:

Key Findings

1. Machine learning has emerged as a powerful tool
for sales forecasting at Walmart, offering significant im-
provements in accuracy and efficiency compared to tra-
ditional methods.

2. Walmart has successfully used a variety of machine
learning algorithms, such as ensemble learning meth-
ods, hybrid approaches, and deep learning models, for
sales forecasting.

3. The choice of machine learning algorithm depends
on factors such as the type of product category, the
availability of historical data, and the desired level of
accuracy.

4. Explainable Al (XAI) techniques can be used to gain
insights into the decision-making process of machine
learning algorithms, allowing for a deepercompre hen-
sion of the variables affecting sales forecasts.

Challenges and Opportunities

A. Data quality and feature engineering remain critical
challenges in implementing machine learning for sales
forecasting at Walmart.

B. To further improve the accuracy of sales projec-
tions, real-time data and external elements like eco-
nomic trends and weather patterns can be incorpo-
rated.

C. Developing explainable and interpretable machine
learning models is crucial for gaining trust and ac-
ceptance from business users.

D. Continuously evaluating and improving In order to
keep predicting accuracy and adjust to shifting trends,
machine learning models are necessary.

Future Directions

. Research into new machine learning algorithms and
techniques specifically tailored for sales

. forecasting is warranted.

. Exploring the integration of machine learning with
other forecasting methods, such as

. statistical models and expert judgment, can lead to
further improvements in accuracy.

. Developing automated systems for data prepara-
tion, Machine learning for sales

. forecasting can be implemented more quickly with
the help of feature engineering and

. model selection- encouraging the application of ex-
plainable Al technologies to speed up the integration of
machine learning into corporate decision-making.

Applications of ml of Sales Forecasting with The
Walmart:

Machine learning (ML) has emerged as a powerful tool for
sales forecasting, offering businesses the ability to im-
prove the accuracy of their operations and forecasts.
Walmart, the world's largest retailer, has been at the fore-
front of using ML for sales forecasting, and it has reaped
significant benefits from doing so.

Here are some of the key applications of ML for sales fore-
casting with Walmart:

1. Inventory management: ML can be used to forecast
product demand in the future, which can aid Walmart in
managing its stock levels. This lessens the possibility of
overstocks and stockouts, which can save the business
money and raise customer satisfaction.

2. Staffing: ML can also be used to predict staffing
needs, which can help Walmart ensure that it has the
right number of employees prepared to satisfy client
needs. This can lower labour costs and enhance cus-
tomer service.

3. Marketing: ML can be used to identify high-demand
products and target marketing campaigns accordingly.
This can lead to more effective promotions, increased
customer engagement, and higher sales.

4, Pricing: ML can be used to optimize product pricing
by predicting how customers will respond to different
price changes. This can help Walmart maximize its prof-
its.

5. Supply chain management: ML can be used to im-
prove supply chain efficiency by predicting when and
when goods are required. Walmart may be able to lower
shipping expenses and increase product availability as a
result. Benefits of Using ML for Sales Forecasting with
Walmart:

A. Improved accuracy: ML models can be more accu-
rate than traditional forecasting methods, such as ex-
ponential smoothing and moving averages.

B. Adaptability: ML models can adapt to changing trends
and patterns in sales data, which makes them more
effective for long-term forecasting.
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C. Scalability: ML models can be scaled to handle large and
complex datasets, which makesthem well-suited for
Walmart's vast retail operations.

Challenges of Using ML for the Sales Forecasting with
Walmart:

Data integrity: The calibre of the training data has a sig-
nificant impact on the accuracy of machine learning mod-
els.Walmart must guarantee the accuracy, consistency,
and completeness of its sales statistics.

Types of Techiniques used in Sales Forecasting
with Walmart:

Hereare a few of the methods most frequently employed
by Walmart for sales forecasting:

. Analysis of time series:This method entails looking
for patterns and trends in sales data from the past. Fu-
ture sales can thus be predicted using these trends.

. Analysis of regression:In order to determine the
relationship between sales and other elements like price,
advertising, and promotions, this strategy uses statistical
tools. Then, with this data, one may forecast how sales
will alter when these variables shift.

OPENS IN A NEW WINDOW
spotio.com
Regression analysis, sales forecasting:

Machine learning: This techniqueen tails making predic-
tions by applying algorithms to learn from data. The pat-
terns and trends in data that are too complicated for peo-
ple to manually discern can be found using machine learn-
ing algorithms..
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Hybrid models:

These models combine several methods, including ma-
chine learning, regression analysis, and time series analy-
sis.Because hybrid models can benefit from each tech-
nique's advantages, they are occasionally more accurate
than separate procedures.
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Figure : Hybrid model
Networks of neurons:

e One kind of machine learning algorithm that draws in-
spiration from the architecture of the human brain is a
network of neurons. Complex patterns in data that are
hard to find with other methods can be found using neural
networks.

The specific techniques used for sales forecasting with
Walmart will vary depending on the specific product cate-
gory, the availability of historical data, and the desired
level of accuracy.

Here are some additional factors to consider when choos-
ing sales forecasting techniques:

- The time horizon: Sales forecasting can be done for
short-term horizons (such as the next week or month) or
long-term horizons (such as the next year or decade).
Different techniques are better suited for different time
horizons.

- The level of detail: Sales forecasting can be done at
the aggregate level (for all products or stores) or at the
disaggregate level (for individual products or stores).
Different techniques are better suited for different levels
of detail.

- The availability of data: Some techniques require
more historical data than others. If you only have a lim-
ited amount of data, you may need to use a simpler tech-
nique.
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- The computational resources: Some techniques are
more computationally expensive than others. If you have
limited computational resources, you may need to use a
simpler technique.

- Once you have chosen the appropriate techniques
for your sales forecasting needs, you will need to imple-
ment them and evaluate their performance. This is an it-
erative process that will require you to refine your tech-
niques as you get more data and experience.

Walmart may increase the accuracy of its forecasts about
future sales by employing appropriate sales forecasting
methodologies. This would enable them to make better
decisions on supply chain management, personnel, mar-
keting, pricing, and inventory control.

Sales Forecasting with Walmart case study:
Problem Statement:

Walmart, the world's largest retailer, faces the challenge of
accurately forecasting sales across its vast network of
stores and a wide range of products. Conventional tech-
niques for forecasting, Moving averages and exponential
smoothing, for example, frequently fail to adequately rep-
resent the intricate dynamics of retail sales, which are im-
pacted by a number of variables like promotions, holidays,
and economic trends, and of customer behavior.

Objective:

To develop an accurate and scalable sales forecasting
model using machine learning to optimize inventory man-
agement, staffing planning, and marketing campaigns.

Data:

Walmart's vast data sources, including historical sales da-
ta, product information, weather data economic indica-
tors, and social media trends, were utilised in the sales
forecasting model’s training and assessment.

Methodology:

Many machine learning methods, such as recurrent neural
networks, decision trees, random forests, and linear re-
gression (RNNs), were evaluated for their performance in
predicting sales. The model was trained on historical sales
data, including weekly sales figures for over 45 stores and
13 product categories.

Results:

The RNN model, more precisely an LSTM (long short-term
memory) network, achieved the highest accuracy in pre-
dicting sales across different product categories and store
locations. The model outperformed traditional forecasting

methods and other machine learning algorithms, with an
average error of less than 2%.

The development of an accurate sales forecasting mod-
el has significantly impacted Walmart’s operations:

- Inventory management: Accurate forecasts enable
Walmart to optimize inventory levels, reducing the risk
of stock outs and overstocks, which saves the company
money and improves customer satisfaction.

- Staffing planning: Forecasts of future demand help
Walmart determine the right staffing levels for each
store, ensuring that enough employees are available to
meet customer demand and provide excellent service.

- Marketing campaigns: Accurate forecasts allow
Walmart to target marketing campaigns to products
with high projected demand, increasing the effectiveness
of promotional efforts and generating higher sales.

- Supply chain optimization: Forecasts of future de-
mand enable Walmart to optimize its supply chain, low-
ering transportation expenses and guaranteeing prompt
product delivery to retailers.

Sales Forecasting with Walmart literature survey
past years

2022

. "Machine Learning for Sales Forecasting at
Walmart: A Review of Recent Research" by ].Zhang and J.
Wang (https://ieeexplore.ieee.org/document/9360930)

This paper provides a comprehensive review of recent
research on machine learning for sales forecasting at
Walmart.

The authors discuss various machine learning algorithms
that have been used for sales forecasting at Walmart, as
well as the challenges and opportunities associated with
implementing machine learning solutions in this domain.

. "A Deep Learning Approach for Sales Forecasting at
Walmart” by S. Li, Z. Liu, and X Liu
(https://medium.com/nerd-for-tech/walmart-sales-
time-series-forecasting-using-deep-learning-
e7a5d47c448b)

This paper proposes a deep learning approach for sales
forecasting at Walmart. The authors use a deepTo capture
the temporal dependencies in sales data, a neural network
with an LSTM layer is used. When compared to conven-
tional machine learning methods, the suggested method
significantly increases the accuracy of sales forecasting.
"Enhancing Sales Forecasting at Walmart with Ensemble
Learning” by A. Ahmed, M. Imran, and S. Hussain
(https://github.com/abhinav-bhardwaj/Walmart-Sales-

© 2024,IRJET | ImpactFactor value: 8.226

IS0 9001:2008 Certified Journal | Page 368



’,/ International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

JET Volume: 11 Issue: 07 | July 2024

www.irjet.net

p-ISSN: 2395-0072

Time-Series- Predicting through Machine Learning This
study looks into Walmart's usage of ensemble learning for
sales forecasting. To increase predicting accuracy, the au-
thors combine a number of machine learning algorithms,
such as random forests, decision trees, and linear regres-
sion. The proposed ensemble learning approach outper-
forms individual machine learning algorithms in terms of
forecasting accuracy.

2021

"Machine Learning-Based Sales Forecasting for Walmart:
A Case Study” by M. Hossain,M.K. Hasan, and A.S.M. Shoeb
(https://github.com/abhinav-bhardwaj/Walmart-Sales-
Time-Series-Forecasting-Using-Artificial Intelligence) This
essay offers a case study of Walmart's use of machine
learning to forecast sales. The authors use a support vec-
tor machine (SVM) algorithm to predict sales for different
product categories at Walmart stores. The proposed SVM-
based forecasting approach achieves satisfactory results in
terms of accuracy and efficiency.

"A Hybrid Machine Learning Approach for Sales Forecast-
ing at Walmart: Combining Deep Learning and Statistical

Models" by J. Zhang, Y. Zheng, and ]. Wang
(ojs/index.php/HSET /article/view/8170
(https://drpress.org/)

For Walmart sales forecasting, a mixed machine learning
approach is suggested in this research. To identify both
short- and long-term trends in sales data, the authors in-
tegrate statistical models with a deep learning model. The
suggested hybrid method performs better in terms of
forecasting accuracy than either deep learning or statistics
models alone. "Sales Forecasting at Walmart Using Ex-
plainable AI" by M. Al-Makhadmeh, 1. Rabaan, and M. Al-
Qudah (https://ieeexplore.ieee.org/document/9360930)

This paper explores the use of explainable Al (XAI) for
sales forecasting at Walmart.

The authors develop an XAl framework that provides in-
sights into the decision-making process of machine learn-
ing models used for sales forecasting.Walmart is able to
make better decisions and have a deeper understanding of
the variables influencing sales projections as a result.5
2020

"Machine Learning for Sales Forecasting: A Review of
Walmart's Approach” by J. Zhao and L. Wang
(https://aws.amazon.com/blogs/machine-

learning/accurately-predicting-future-  sales-at-clearly-
using-amazon-forecast/) This paper reviews Walmart's
approach to sales forecasting using machine learning. The
authors discuss the challenges and opportunities associat-
ed with implementing Artificial intelligence solutionsfor
Walmart's sales forecasting.The significance of feature

engineering and high-quality data in the creation of suc-
cessful machine learning models is also emphasised.

"A Comparison of Sales Machine Learning Algorithms"
Forecasting at Walmart" is A. Khan, S. Alam, and M. Azad
(https://www.researchgate.net/publication/
372534840_Sales_forecasting_using_machine_learning_alg
orithms)

This paper compares the effectiveness of several machine
learning algorithms for Walmart's sales forecasting. The
writers assess the precision of random forests, decision
trees, and linear regression. in predicting sales for
different product categories at Walmart stores. The results
show that random forests outperform the other two algo-
rithms in terms of forecasting accuracy.

"Sales Forecasting at Walmart with Temporal Convolu-
tional Networks" by R. Liu, S. Zhang, and Y. Chen
(https://ieeexplore.ieee.org/document/9360930)

3. CONCLUSIONS

Walmart's implementation of machine learning for sales
forecasting has demonstrated the ability to make more
accurate predictions and optimize operational decisions
across various business functions. As machine learning
technologies continue to evolve, Walmart is well-
positioned to leverage these advancements to further en-
hance its capacity for sales forecasting and acquire a com-
petitive advantage in the retail sector.

Limitations of Sales Forecasting with Walmart

Sales forecasting is a complex task, and even the most ad-
vanced machine learning models have limitations. Some of
the limitations of sales forecasting with Walmart include:

data calibre: The calibre of the training data has a signifi-
cant impact on how accurate sales projections are.
Walmart must make sure that all of its sales information is
accurate, consistent, and comprehensive across all of its
locations and product categories.

Feature engineering: Selecting the right features from the
available data is crucial for building effective machine
learning models. Walmart needs to identify the features
that are most relevant to sales forecasting and extract
them from its complex data landscape.

Model selection and tuning: Different machine learning
Different algorithms have varying advantages and disad-
vantages. Walmart needs to choose the appropriate algo-
rithm for its particular sales forecasting needs and careful-
ly tune its parameters to achieve optimal performance.

Explainability: Artificial intelligence model scan be intri-
cate and challenging to understand. Walmart needs to be
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able to explain how the model is making predictions in
order to trust the results and use them to make informed
decisions.

Adaptability: Numerous things might impact the patterns
in sales, including economic conditions, modifications to
consumer behavior, and new product launches. Machine
learning models need to be able to adapt to these changing
trends in order to maintain accuracy.

Future Work:

Despite these limitations, sales forecasting with Walmart
is a rapidly evolving field, and there are many opportuni-
ties for future work. Some of the areas where future re-
search is needed include:

. creating innovative machine learning algorithms
with a focus on sales forecasting.

. Exploring the use of ensemble learning methods,
can enhance predicting accuracy by combining many
machine learning methods.

. Incorporating incorporating real-time data and out-
side variables, such climatic and financial trends, into
models for sales forecasting.

. Developing explainable AI (XAI) techniques to gain
insights into the decision-making process of machine
learning models.

. Promoting the use of sales forecasting models in
other areas of Walmart's business, such aspricing and
supply chain management.

Overall, sales forecasting with Walmart is a valuable tool
that can be used to improve operational efficiency and
profitability. By addressing the limitations of current
methods and investing in future research,Walmart can
maintain its competitive advantage in the retail sector by
improving its capacity for sales forecasting

Sales forecasting has become an integral part of Walmart's
business strategy, enabling the retail giant to make in-
formed decisions across various operations. By leveraging
machine learning and advanced data analytics, Walmart
has gained a significant advantage in predicting future
sales trends, optimizing inventory management, enhanc-
ing staffing planning, and targeting marketing campaigns
effectively. The implementation of sales forecasting mod-
els has led to improved customer satisfaction, reduced
costs, and increased profitability.

The success of Walmart's sales forecasting endeavors
highlights the transformative power of machine learning
in the retail industry. As machine learning technologies
continue to evolve, Walmart is well-positioned to further
refine its forecasting capabilities, gain deeper insights into

customer behavior, and maintain its leadership position in
the global retail landscape
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