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Abstract— Accuracy in sales forecasting is an essential 

element of effective business planning and strategic 

decision-making. Existing conventional and deep 

learning models have difficulty in handling the non-

linear sales trends, seasonality, and prolonged sales 

cycles existing in actual sales data. In light of these 

challenges, this paper seeks to examine the efficacy of 

deep learning models in enhancing sales forecast 

accuracy by comparing the efficacy of Long Short-Term 

Memory (LSTM), Gated Recurrent Unit (GRU), and 

Transformer deep learning models in sales forecasting 

based on sales data supplemented by additional 

influence variables like promotions, prices, and 

seasonality. The different sales data supplemented by 

additional influence variables, along with a comparative 

study of various deep learning models, enable the 

creation of a comprehensive and uniform research 

framework. In addition to these, extensive data pre-

processing, normalization, and sequence creation 

strategies are employed in this study to ensure a level 

playing field. The efficiency of the discussed deep 

learning models is determined based on conventional 

sales forecasting accuracy metrics, which include Mean 

Absolute Error (MAE), Root Mean Square Error 

(RMSE), Mean Absolute Percentage Error (MAPE), and 

Coefficient of determination (R²) of actual and forecast 

sales. The experimental evaluation reveals that, 

although LSTM and GRU models. 

 

Index Terms—Sales forecasting, extreme gradient 

boosting, Auto-regressive Integrated Moving Average, 

support vector machines, machine learning, and long- 

and short-term memory. 

 

I. INTRODUCTION 

 

Sales forecasting can be defined as the prediction of 

actual data for future demands based upon past data. 

The use of forecasting has great significance in sales 

prediction. Sales forecasting helps effective 

decision-makers determine the cost of materials and 

sales price [1]. In the present scenario, sales 

prediction is utilized to be more precise and quicker 

compared to the manual process of predicted 

analysis [2]. Management of business acts as a 

significant part of sales forecasting, which helps in 

knowing future sales revenues. The sales forecast is 

updated on a daily, monthly, quarterly, Semi-annual, 

and yearly basis. The future sales would examine, 

stack inventory cash flow, and plan for an expansion 

of this business [30].  

 

Deep learning is a categorization of machine 

learning. Another categorization of machine 

learning is artificial intelligence. Sales forecasting 

can be stated as a process that estimates future sales 

from the past data of sales. The convolution neural 

network acts as a structure of machine learning, 

which determines the sales prediction of this data 

without requiring humans to extract the sales 

prediction from the data. 

 

II. OBJECTIVE 

 

1. To enhance sales performances through 

advanced analytical models used in improving 

the accuracy level of sales forecasting. 

2. For understanding and analysing the sales loss 

to identify the forecasting inaccuracies, gaps in 

demands, and ineffectiveness that affect sales. 

3. To study the limitations of the traditional sales 

forecasting approach in handling the non-linear 

patterns within the sales data. 

4. The development of sales forecasting models 

based on deep learning methods LSTM, GRU, 

and Transformer. 

5. It should compare and assess the accuracy of 

prediction for LSTM, GRU, and Transformer 

models based on typical metrics of performance 

such as MAE, RMSE, MAPE, and R². 

6. To evaluate the resilience of the proposed 

models with respect to different sales aspects 

such as seasonality and promotion. 
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7. In order to determine the best possible 

architecture that a deep learning model can take 

in a real-world scenario for sales forecasting[8]. 

 

III. LITERATURE SURVEY 

 

Zhan-Li1 This paper used a real dataset from a 

fashion factory. Datasets will be used for retail 

fashion design. The methodology of those several 

forecasting methods is based on back propagation 

neural network technologies. It should be the main 

contribution of the article to use an extreme machine 

learning model. Real data is used on Honk-Kong 

and we compare this data to other sales data. Using 

for this dataset various types their attribute, colour, 

size and price of that jacket. Extreme models give 

best results for this article. In this, the extreme 

learning model is more accurate and efficient in 

prediction for this jacket dataset [1]. 

 

Sharma Suresh Kumar 1 This article proposes 

historical data for various models - average and 

moving average artificial neural networks. Data 

collection from various sources. Sales forecasting at 

review is a traditional sales forecasting method that 

involves average, smoothing and regression 

analysis. The best article result in this paper is a 

combination of moving averages and artificial 

neural networks; the more accurate result is in terms 

of that accuracy [2]. 

 

Chi-Jie Lu1 In this article, we employed the data 

clustering-based forecasting model for computer 

retail sales. The primary model employs the 

clustering machine learning algorithms and accuracy 

to elevate the sales forecast of personal computers, 

notebook computers, and liquid crystal displays. 

The model to be used can be applied to the different 

computer products, such as personal computers, 

notebook computers, or liquid crystal displays. The 

proposed clustering-based forecast model 

incorporates different methodologies in the sales 

forecast of computer products. The different 

methodologies employed in the study, including the 

clustering methodologies, support vector machines, 

as well as extreme machine learning, can be actual 

data. Improvement can be made by the use of 

clustering methodologies and machine learning to 

optimize the sales forecast of the computer products 

[3]. 

 

Dassanayake1's ARIMA model in this article is used 

to forecast sales for FMCG. Sales forecasting 

provides the better basis for efficient sales, better 

product returns, and hence efficient product 

planning also. ARIMA model uses time series 

method and FGMS are used with average absolute 

error. Dataset present in daily sales information to 

forecast future sales differently for fast-moving 

consumer goods. The ARIMA model has an average 

absolute error of 0.66 units. ARIMA model is the 

best result for that sales data prediction [4]. 

 

Fan, Zhi-Ping1 In this paper, the combination 

technique of the Bass/Norton model with sentiment 

analysis techniques to predict the sales of products 

based on the data from the products' sales is 

highlighted. Then, the Naive Bays algorithm was 

used to obtain the coefficient of limitations within 

the Bass/Norton model. The data used is the real-

time industry data that gives the forecasting capacity 

of the technique proposed. Sales forecasting is the 

conventional technique that gives the predictive 

information about future requirements. In fact, this 

study may be the time series analysis of the 

regression analysis to enhance the accuracy of the 

sales forecasting technique. The data used within the 

Bass/Norton sentiment analysis study and the past 

data are the industry data at its current state. A 

combination technique that utilizes the Bass/Norton 

approach with the sentiment analysis technique 

resulted in an improved accuracy within the sales 

forecasting technique. Naïve Bays approach gives 

the best performance output of the other technique 

[5]. 

 

In the proposed method, Rossmann used data from 

pharmaceutical companies. It's implemented using 

different machine-learning algorithms. The various 

models used in this regards are ARIMA, ARNN, 

XG Boost, SVM, and Hybrid. The ARIMA model is 

used in a composite model based on previous 

researches done in front mobility. The training 

dataset contains the past sales and supplement 

information about the drugs stored. The result 

obtained is in graphical and tabular format, while 

the results of other nonlinear modes include neural 

networks, XG Boost, and support vector machines. 

The best result of the predicted sales of drugs 

supported by other machine learning models [6]. 

 

Torres1 offers the actual data employed by the 

power sector within the Spanish country for 

forecasting based on deep learning methods. It has 

the potential employed within the neural network 
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technique applicable to the study of time series data 

at a large scale. New big data methods apply time 

series forecasting methods. It could be achieved 

with an overall perspective on the universal 

methodology without any complexities involved 

within the forecasting technique itself. The actual 

time series dataset could be employed within the 

time series forecasting technique within the context 

of the big data concept. A practical dataset is 

employed within the comparison regarding the 

power usage within the Spanish country at the 10-

minute sampling rate from the year 2007 to 2016, 

based on the performance stability within the 

proposed system compared to other methods [7]. 

 

Cheriyan1, These data mining techniques are 

applied to the use of sales prediction to optimize the 

sales by increasing the efficiency in sales prediction 

through the use of a gradient boost model. The data 

applied is utilized in the commercial application. 

The data applied is utilized in the sale records of the 

fashion stores for a period of three years, 2015 to 

2017. The data previously belonged to the final 

dataset, which is smaller compared to the original 

dataset. The data should be utilized in the 

application used in the study regarding the 

compressible prediction. The best result in the 

article is the accuracy level of each class as well as 

the confusion matrix given in the article [8]. 

 

Krishna1 presented the sales data in retail store and 

adopted different machine learning techniques for 

modeling. In the research work, this paper adopts 

multiple techniques such as polynomial regression, 

multiple regression Ridge_regression, 

Lasso_regression, and boosting models for 

modeling and sales forecasting in retail store sales 

prediction. It is possible to adopt the proposed 

approach for implementing normal regressions and 

boosting models for sales prediction of retail stores. 

The boosting approach achieves the best possible 

accuracy and is superior to standard regressions 

models [9]. 

 

Pavlyshenko1, In this study, it is suggested that the 

Rossmann store sales dataset, the machine learning 

model for this sales prediction analysis, and the 

stacking methods used to improve the quality of the 

prediction model for the sales time series algorithm. 

The application of the logistic regression model in 

highly imbalanced data. The prediction for this 

outcome on that validation set applied as input 

regression. In this proposal, the present study 

employs Python libraries such as sklearn, 

matplotlib, numpy, panda, and seaboarn in its 

examination on this outcome. It must take into 

consideration the impact of the application in 

machine learning. The outcome on this study on the 

application used in sales prediction can be applied 

into another data set for further investigation since 

we also considered the approach in application in 

other case study on different products that can be 

applied in the field. The stacking methods enhance 

the prediction approach for sales time series. The 

generalization in applying a machine learning 

algorithm on sales prediction, where there's a small 

amount of data on a particular product that can be 

applied, which in this proposal can also be new that 

can be applied in the market [10].  

 

Pavlyshenko1 in this paper applies the steps of 

machine learning to improve the accuracy and 

efficiency of sales forecasting of the data mining 

technique. The sales forecasting method has been 

applied to e-fashion stores for three consecutive 

years. The attributes for sales forecasting include 

city, types of product and subscriptions, quality, and 

sales of the quarter. The algorithm is applicable to 

gradient boost algorithms, and the data set may be 

applicable to sales data. The data should be 

applicable to gradient boost algorithms to determine 

the predictive value and retail of that sales data. This 

may apply to boost, a decision tree, and a linear 

model. The gradient boost algorithm has the highest 

predictive accuracy of sales forecast data, which has 

an accuracy of 98% in sales forecast data [11]. 

 

Chandadevi1, in proposes a method for the use of an 

intelligence forecasting system based on the 

combination of the image feature characteristic of 

clothes and sales data to forecast and predict future 

demands within the fashion retailing industry. For 

this study, we present a dataset for the sales of 

images used for the processing of old sales image 

data and the Classify forecast system. The forecast 

system may enable a forecast of future demands for 

new fashion-attractive products and thus enable 

better management of stock levels and cut down on 

costs to maximize profits. The forecast for the 

prediction solution provided for the forecast system 

is developed using machine learning approaches to 

derive key features of the product image. It may 

enable a forecast for weekly sales of new fashion 

based on the best fit within the cluster of product 
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images. The dataset was employed for two years 

between 2015 and 2016 for sales data of 290 items 

of a fashion retail company for sales data. The 

dataset may also form part of data either for 

numerical features or images of pixels. It may be 

altered to a vector for mathematical modelling for 

the forecast system [12]. 

 

In this paper, proposed by Sajawal1, there is 

predicted analyses of sales data by means of a 

Machine Learning model and usage of these 

techniques. Sales data from 2013 to 2018 were 

processed by XG Boost techniques, Time Series, 

and various regression techniques to derive the best 

results. It should elaborate and usage of Machine 

Learning techniques for analyses and improvements 

in Retail Sales Forecasting and improvement 

techniques for management and finances and usage 

and improvement techniques for management and 

usage and improvement techniques. In this paper, 

techniques applied include Linear Regression 

Analysis, Extreme Boost Regression Analysis, 

andapelandon Forest Regression Analysis to predict 

Retail Sales. Analysis by these python techniques, 

Pandas, Matplotlib, and Sklearn libraries usage 

includes Mean Average Error and Root Mean 

Squared Error values to evaluate predictive results 

into these Models. The result obtained from this 

article analyses show that XG Boost and 

Outperform with techniques and usage of Time 

Series regression and various regression techniques 

and usage for predictive analyses and Retail Sales 

Forecasts. XG Boost techniques perform very well 

with accuracy and show MAE value 0.516 and 

RMSE value 0.63 with index value [13]. 

 

IV. METHODOLOGY 

 

Under this proposed methodology, we are 

researching different steps, such as data gathering. 

There are several steps in this methodology. Data 

pre-processing, feature extraction, deep learning 

classifiers, data training, data testing, result 

interpretation, and data visualization: There are 

several sources of data gathering. These sources are 

data sources, text sources, image sources, and 

number sources. 

Data 

Visualization Methodology

Data 

Collection

Data 

Preprocessing

Feature 

Creation

Result 

Interpretation

Training

Deep Learning 

Classifier

Testing

  

Data Collection 

Thus, in this data collection method, we are 

appropriately chosen for this kind of research 

objective. It is applied in collecting this data and 

picking and in this process, the required data was 

collected in a standard manner. There exist 

numerous ways through which datasets can be 

classified, such as textual data, numerical data, label 

data, and organizational data in the form of industry 

data. 

 

Data Pre-Processing 

In this data pre-processing technique, the selected 

data gets pre-processing. Here, in this pre-

processing data collection of past sales data from 

online databases, the data should have the following 

features, if not, they would affect sales, such as 

promotion, marketing, and economic variables. 

With the aim of this pre-processing technique, the 

data gets cleaned and processed to deal with the 

missing values by the methods mean, median, and 

interpolation. It has to eliminate the duplicate files 

and data from this dataset. Points to be identified 

and dealt with for this forecasting. The technique of 

splitting is applied on this dataset. The data 

reprocessing technique applied here involves scaling 

and data normalization, and the feature selection. 

 

Feature Creation 

In this proposed method for creating features, we are 

actually searching for this new feature, and this 

particular data we have chosen to predict sales. 

Generally speaking, the reason for creating features 

is to develop a new attribute for this data. Creating 

features is also referred to as featuring engineering. 

The procedure for creating a new attribute data 
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feature for this data to improve reprocessing to give 

better results to this deep learning model includes 

creating a new attribute data. 

 

Deep Learning Classifier. 

In this method, deep learning classifiers are used. A 

deep learning classifier is a type of deep learning 

method. Deep neural networks for the classification 

of these problems. A deep learning classifier 

consists of deep neural networks that are formed by 

layers of interconnected neurons. Deep learning 

classifier for sales prediction includes development 

of a deep learning classifier that uses predictions on 

historical information and other relevant factors. 

The deep learning classifier chooses various 

machine learning algorithms to form the neurons of 

the deep neural networks. Convolutions neural 

networks are appropriate for this reprocessing of the 

numerical information for spatial information. 

 

Training Data 

In this training, we design a method of selecting 

data. Training data is the process of using a machine 

learning model to train a predicted model. It is 

important to gather this dataset, which includes the 

standard dataset. It will consist of a feature of the 

input of this attribute along with a target of this 

label. It can apply data processing methods to add 

some noises to the data by considering missing 

values as clean data. After gathering the training 

data, the machine learning model will then test the 

data. 

 

Testing Data 

The data for the testing is the context for the 

machine learning analysis of the data. The data for 

the testing can be applied for the data that the 

machine learning model has been exposed to during 

the course of its testing. The application of the data 

for the purposes of the testing has been 

distinguished from that of the validation data. The 

machine learning model is now ready for use in the 

real world. The data for the testing plays a critical 

role in the sales prediction. The accuracy and 

reliability play a critical role for the sales prediction 

model. 

 

Result Interpretation 

In this case, the interpretation of the result is the 

outcome of the sales forecasting model and an 

important step in comprehending the prediction of 

the sales forecasting model. The foremost concern 

of the sales forecasting model lies in its accuracy in 

the predictive work. It might measure the average 

error in the prediction of the units of the sale. The 

mean squared error calculates the average error in 

the squared form. The root mean squared root gives 

a measure in the units of the sale data, and lastly, the 

squared measure calculates the explanatory power in 

the variance of the sale. 

 

Visualization of Data 

One of the most important proposed data 

visualization methods is for sales prediction. A 

graphical representation of data helps in 

understanding, analyzing, and interpreting the trend 

and insight that could be held within the data. A 

machine learning model is a powerful tool that 

conveys complicated information in a visually 

appealing and understandable manner. 

 

V. CONCLUSION 

 

In this research work, we are undertaking research 

on how we can enhance sales productivity. We are 

undertaking research on different models that can 

enhance sales prediction in practical scenarios. It 

can apply different methodologies to determine 

which model gives the best sales prediction. It can 

apply on the sales forecasting dataset in computer 

retailing. The model of clustering offers the best 

accuracy model on sales prediction other than 

notebook computers and an LCD item. The best 

outcome is obtained when a support vector machine 

can be obtained on other models in machine 

learning. Ross Man Wall Mart is applying a dataset 

on Drugs Company for forecasting sales. Applying a 

model on drug data using a machine learning model, 

but the best results are obtained on the XG Boosting 

algorithm other than the machine learning model. 

The datasets applied on retail sales. Six years dataset 

on applying retail sales forecasting data. Six-year 

retail sales data apply in this dataset. XG Boosting 

algorithm applies on best results other than applying 

on machine learning models. Several difficulties can 

occur on the sales prediction process using 

technology. Different difficulties occur on the 

current market trend scenario along with new 

product emergence. 
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