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Aim: The research is about the Novel Deep Belief Network (NDBN) approach for Retail Store Sales Prediction during peak 

demand seasons and its performance comparison over K-Nearest Neighbour Technique (KNN). Materials and Methods: 

Deep Belief Network (N=10) and K-Nearest Neighbour algorithm (N=10) samples were considered based on the clinc calc 

online sample size calculator for predicting the accidents that happened in terms of accuracy. Two sample groups are taken 

into consideration and tested, G-power is the calculation that contains two different groups, alpha (0.05), power (80%), and 

environment ratio. Results: The Novel Deep Belief Network algorithm achieved 84.53% accuracy and K-Nearest Neighbour 

has 74.24%. This NDBN appears to have significance of p equal to 0.02 for the K-Nearest Neighbour, that is p less than 0.05 

using independent sample T-test analysis. From the result, it proves that the Deep Belief Network approaches predict the retail 

sales store prediction. 
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INTRODUCTION 
 
The sales trends of various businesses depend on the knowledge about their customers and demands of products 

according to the environmental conditions (Berg 2014). So, there is a purpose for predicting the people's needs 

after conducting various field work investigations, and  to find a reliable deal pattern forecasting component, 

which is done through data mining. strategies to accomplish the most ideal income. This present business handles 

a tremendous vault of information (Cheriyan et al. 2018). The volume of information is relied upon to fill further 

in a remarkable way. The E-business industry is gravely in need of new information mining procedures and a 

shrewd expectation model of deals patterns with the most elevated conceivable degree of exactness and 

dependability (Maingi 2015). This study concerns the retail stores for sales forecasting and to produce outcomes 

that are reliable and easy to analyze. Deals define the workforce, income, and assets. (Cheriyan et al. 2018). It is 

a significant essential for big business arranging and dynamic. It permits organizations to design their business 

systems adequately.  

 

Related to this study 53 papers were published in IEEE Xplore and 68 articles were published in Science Direct 

(Zhu et al. 2021). They Studied and trained the model with 4 different classifiers and chose the best model for 

execution (Gradient Boost, K-Nearest Neighbour) for predicting the retail sales store prediction search. For static 

systems, the K-Nearest Neighbour algorithm is best for sales prediction. According to my study, most researchers 

take accuracy into consideration. In much of the time, high accuracy value gives the best (Gentry, n.d.). In this 

paper, we predicted detailed forecast sales predictions (Lam, Vandenbosch, and Pearce 1998). Based on an 

exhibition assessment, a most appropriate prescient model is recommended for the business pattern figure. Stock 

forecasting has a significant influence on a company's success and profitability. Organizations face a few 

difficulties in regard to precise figures (Berg 2014). To be adequately capable and to create higher income, 
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business associations are continually upgrading basic information (Saylı, Ozturk, and Ustunel 2016). The business 

industry faces extreme difficulties to recognize an exact information mining procedure and powerful prediction 

methodology (Maingi 2015) because of the outstanding development of the colossal volume of information 

utilized in web-based business exchanges. (Kaneko and Yada 2016).  

 

Our institution is passionate about high quality evidence based research and has excelled in various fields (Parakh 

et al. 2020; Pham et al. 2021; Perumal, Antony, and Muthuramalingam 2021; Sathiyamoorthi et al. 2021; 

Devarajan et al. 2021; Dhanraj and Rajeshkumar 2021; Uganya, Radhika, and Vijayaraj 2021; Tesfaye Jule et al. 

2021; Nandhini, Ezhilarasan, and Rajeshkumar 2020; Kamath et al. 2020). The existing system faces a parcel of 

issues and major parts of deals capacities are recognizable proof of item property, value obsession, net deals 

acknowledgement, dispatch of new items and accuracy is not more than 75%. To overcome these issues, the 

proposed approach aims to use the different expectation techniques to deal with anticipating system and 

Expectation-Maximization (EM) calculations in this prediction system. 

 

Materials And Methods 
 
The experiment was set up in the Open Source lab, in the Computer Science Engineering department in Saveetha 

School of Engineering affiliated with Saveetha Institute of Medical and Technical Sciences, Chennai. Basically, 

it is considered that two groups of classifiers are used, namely Deep Belief Network and K-Nearest Neighbour 

algorithms, which are used to recommend the diet selection for diabetic patients. Group 1 is the Deep Belief 

Network algorithm with a sample size of 10 and the K-Nearest Neighbour algorithm is group 2 with a sample size 

of 10 for the comparison of performance. The sample size was evaluated using a clinical online calculator by 

keeping G power of 80% and threshold of 0.05%, confidence interval of 95%. The nutrition dataset was used in 

the study. This dataset was taken from the kaggle open-source website. The Deep Belief Network algorithm was 

chosen for implementation in this study, and it was compared to the K-Nearest Neighbour algorithm (Richards 

2013). 

 

Novel Deep Belief Network  

The proposed Novel Deep Belief Network is trained using the analyzed visible feature units with the support of 

Contrastive Divergence (CD) algorithm. In the next stage, the learned features are mapped with the balanced 

activation weightage identified during the training using visible units. When the learning for the last hidden layer 

is completed, the Novel Deep Belief Network as a whole is trained.  

Algorithm 

1. Bring the Dataset 

2. Explore the data and analyze the dataset how it looks 

3. Preprocess of dataset 

4. Organize the information into characteristics and labels. 

5. Separate the data into two groups: training and testing. 

6. Training the Novel Deep Belief Network  

7. Make some recommendations 

                             

K-Nearest Neighbour 

The K-Nearest Neighbour algorithm for calculating the distance between two points. Machine Learning's 

regression is an unsupervised learning approach. Based on the similarities with other recent cases, it forecasts the 

target. The distance metric is used to calculate the accuracy, with Distance measure being the most popular 

method. Predictions are made by searching the entire dataset for the K most comparable cases, i.e., the testing 

point's neighbours. Forecasting sales is a regression problem rather than a time series problem. As opposed to 

time series methods, practice demonstrates that using regression approaches can often produce better results. 

Patterns in time series can be discovered using machine learning methods.(Davies 1973). Using supervised 

machine learning approaches, identify complex patterns in sales dynamics. Tree-based machine learning 

algorithms are among the most used. 

 

Algorithm 
1. Importing the datasets to the algorithm 

2. Explore the data and analyze the dataset how it looks 

3. Pre-process the information 

4. Organize the information into attributes and labels. 

5. The data into training and testing should be divided 

6. K-Nearest Neighbour datasets ore trained 

7. Make some recommendations 
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The findings of the group statistics on all variables use the ensemble approach for recommending diet selection. 

The Novel Deep Belief Network algorithm acquires the best accuracy and standard deviation compared to K-

Nearest Neighbour. As a result of these transformations, it obtains the best boundary between the viable outcomes 

of Machine Learning. Since the relevance of equality of variance, the probability value states that the results in 

the research effort are significant and correlated with each other, the table demonstrates the difference in the 

accuracy of both Deep Belief Network and K-Nearest Neighbour (Çoker et al. 2022). 

 

Statistical Analysis  

In this research, the obtained result values are recorded in Google spreadsheets, the collected data were fed into 

IBM SPSS V22 for performing statistical analysis.The independent variables are discount amount, discount rate, 

review volume, average ratings, number of pages, sentiment, and interaction effects and the dependent variables 

are sales price. The independent sample T test was performed between the values obtained from the iterations of 

the Independent Sample T-test was performed the Novel Deep Belief Network and K-Nearest Neighbour (Çoker 

et al. 2022).  

 

Result  
 

The accuracy comparison of the novel Deep Belief Network and K-Nearest Neighbour algorithm is taken for 

sample size N=10 per group. Because of its efficient classification feature based on the Deep Belief Network, the 

algorithm outperforms the K-Nearest Neighbour.  

 

Table 1 shows the comparison of groups namely NDBN and K-Nearest Neighbour for the sample 10, it achieved 

84.53% and 74.24 accuracies respectively.  

 

Table shows the result of an independent sample T-test statistical comparison. The frequency of 3.32 at the time 

1 the significance received as 0.023 for the alpha 0.05 and the confidence interval 95%.  

 

Figure 1 represents the performance comparison of NDBN and K-Nearest Neighbour, where the graph was plotted 

accuracy in x axis and algorithms were plotted in y axis for the error bar  mapped for the CI as 95 % and SD +/- 

1. 

        

Discussion 
 

From the obtained independent sample t-test result, the significance was achieved was 0.023, where p<0.05. This 

evidence shows the existence of significance among the groups for this experimental analysis. The group's analysis 

derives the mean accuracy of 84.53% for NDBN and 74.24% for K-Nearest Neighbour, from the analysis Novel 

Deep Belief Network performs better than K-Nearest Neighbour. 

 

Recognized paintings withinside the area of sale forecasting were executed through (Castillo et al. 2017), they did 

income predicted on newly posted articles in a piece of writing about business control surroundings through 

making use of computational methodologies. The business personal income forecast also predicted using Artificial 

Neural Networks (ANN) (Chang and Wang 2006). The prediction performance was enhanced using Fuzzy Neural 

Networks (FNN), additionally optimization was performed using Radial Basis Function Neural Network (RBFN) 

(Majhi, Panda, and Sahoo 2009) (Arunraj and Ahrens 2015). The literature on this subject indicates that now no 

longer a lot of paintings have been executed for effective prediction models using swarm intelligence approach 

(Majhi et al. 2008). The schooling of ANN models was deliberated using the ML algorithms such as Genetic 

Algorithm (GA), which leverage the capabilities of the algorithm. There are loads of works on this subject which 

has helped the agency to expect the destiny income that they could make via means of making an investment in 

the right vicinity at the proper time (Majhi et al. 2009). The researchers have determined the prediction framework 

for sales to tackle the need for business associations for the deals with large volumes of information. The business 

decision taking demands are influenced by the accuracy of prediction in short duration (Andersen-Rodgers et al. 

2021). 

 

The proposed system outreached with its best performance, even though it has some limitations when it comes to 

inflation in the customer's country the prediction is not accurate in such cases due to fluctuation in market pricing. 

In future works, this can be incorporated with the price prediction along with economic money supply and interest 

rate data in the dataset.  
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Conclusion  
 

The experimentation using Novel Deep Belief Network and K-Nearest Neighbour was performed for retail store 

sales prediction. The results are compared using various statistical analyses. Finally, it is concluded that NDBN 

(84.53%) accuracy is more than K-Nearest Neighbour (74.24%) and performs better. 
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TABLES & FIGURES 

 

Table 1. Statistical analysis of NDBN and novel K-Nearest Neighbour. Mean data transmission speed value, 

Standard deviation and Standard Error Mean for NDBN and novel K-Nearest Neighbour algorithms. It is 

observed that the K-Nearest Neighbour algorithm has a better data transmission speed than the NDBN algorithm. 

 Algorithm N Mean Std.Deviation Std.Error Mean 

 

Accuracy 

NDBN 10 84.5310 .75250 .23796 

K-Nearest 

Neighbour 

10 74.2490 .36638 .11586 

 

Table 2. Independent sample T-test for significance and standard error determination. P-value is less than 0.05 

considered to be statistically significant and 95% confidence intervals were calculated. 
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Variance 

assumed 

3.323 .023 18 38 000 10.28200 .26467 9.72596 10.83804 

Equal 

Variance 

not 

assumed 

  18 37.437 000 10.28200 .26467 9.71040 10.85360 

 

 
Fig. 1. Comparison of K-Nearest Neighbour algorithm and NDBN in terms of mean data transmission speed. 

The mean accuracy given in X-axis for NDBN Vs KNN and Y-axis is error bars +/- 1 SD. 


