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Abstract - Currently, supermarket run-centres, Big Marts 

keep track of each individual item's sales data in order to 

anticipate potential consumer demand and update 

inventory management. Anomalies and general trends are 

often discovered by mining the data warehouse's data 

store. For retailers like Big Mart, the resulting data can be 

used to forecast future sales volume using various machine 

learning techniques like big mart. A predictive model was 

developed using Decision Tree Regression for forecasting 

the sales of a business such as Big -Mart, and it was 

discovered that the model outperforms existing models. 

Keywords: Inventory Management, Anomalies, Big Mart, 

Machine Learning, Decision Tree Regression. 

I. INTRODUCTION 

The daily competition between different malls as well as 

big malls is becoming more and more intense because of the 

rapid rise of international supermarkets and online shopping’s. 

Every mall or mart tries to provide personal and short-term 

donations or benefits to attract more and more customers on a 

daily basis, such as the sales price of everything which is 

usually predicted to be managed through different ways such 

as corporate asset management, logistics, and transportation 

service, etc. Current machine learning algorithms that are very 

complex and provide strategies for predicting or predicting 

long-term demand for a company's sales, which now also help 

in overcoming budget and computer programs. 

In this paper, we basically discuss the subject of 

specifying a large mart sale or predicting an item for a 

customer’s future need in a few supermarkets in various 

locations and products that support the previous record. 

Various ML algorithms such as linear regression, random 

forest, etc. are used to predict sales volume. As we know, 

good marketing is probably the life blood of all organizations, 

so sales forecasting now plays an important role in any 

shopping mall. It is always helpful to predict the best, and 

develop business strategies about useful markets and to 

improve market knowledge. Regular sales forecasting research 

can help in-depth analysis of pre-existing conditions and 

conditions and then, assumptions are often used in terms of 

customer acquisition, lack of funding, and strength before 

setting budgets and marketing plans for the coming year.  

In other words, sales forecasts are predicted on existing 

services of the past. In-depth knowledge of the past is required 

to develop and enhance market opportunities no matter what 

the circumstances, especially the external environment, which 

allows to prepare for the future needs of the business. 

Extensive research is ongoing in the retailer’s domain to 

predict long term sales demand. An important and effective 

method used to predict the sale of a mathematical method, also 

called the conventional method, but these methods take more 

time to predict sales. And these methods could not manage 

indirect data so to overcome these problems in traditional 

methods the machine learning techniques used. ML methods 

can handle not only indirect data but also large data sets well. 

II. LITERATURE REVIEW 

1)  A comparative study of linear and nonlinear models for 

aggregate retails sales forecasting. 

AUTHORS:  Ching Wu Chu and Guoqiang Peter Zhang. 

The purpose of this paper is to compare the accuracy of 

various linear and nonlinear models for forecasting aggregate 

retail sales. Because of the strong seasonal fluctuations 

observed in the retail sales, several traditional seasonal 

forecasting methods such as the time series approach and the 

regression approach with seasonal dummy variables and 

trigonometric functions are employed. The nonlinear versions 

of these methods are implemented via neural networks that are 

generalized nonlinear functional approximators. Issues of 

seasonal time series modeling such as deseasonalization are 

also investigated. Using multiple cross-validation samples, we 

find that the nonlinear models are able to outperform their 

linear counterparts in out-of-sample forecasting, and prior 

seasonal adjustment of the data can significantly improve 

forecasting performance of the neural network model. The 

overall best model is the neural network built on 

deseasonalized time series data. While seasonal dummy 

variables can be useful in developing effective regression 

models for predicting retail sales, the performance of dummy 

regression models may not be robust. Furthermore, 
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trigonometric models are not useful in aggregate retail sales 

forecasting. 

2) Sustainable development and management in consumer 

electronics using soft computation. 

AUTHORS: Wang, Haoxiang. 

Combination of Green supply chain management, Green 

product deletion decision and green cradle-to-cradle 

performance evaluation with Adaptive-Neuro-Fuzzy Inference 

System (ANFIS) to create a green system. Several factors like 

design process, client specification, computational intelligence 

and soft computing are analysed and emphasis is given on 

solving problems of real domain. In this paper, the consumer 

electronics and smart systems that produce nonlinear outputs 

are considered. ANFIS is used for handling these nonlinear 

outputs and offer sustainable development and management. 

This system offers decision making considering multiple 

objectives and optimizing multiple outputs. The system also 

provides efficient control performance and faster data transfer. 

3)  Data Mining based Prediction of Demand in Indian 

Market for Refurbished Electronics. 

AUTHORS:  Suma, V., and Shavige Malleshwara Hills. 

There has been an increasing demand in the e-commerce 

market for refurbished products across India during the last 

decade. Despite these demands, there has been very little 

research done in this domain. The real-world business 

environment, market factors and varying customer behavior of 

the online market are often ignored in the conventional 

statistical models evaluated by existing research work. In this 

paper, we do an extensive analysis of the Indian e-commerce 

market using data-mining approach for prediction of demand 

of refurbished electronics. The impact of the real-world factors 

on the demand and the variables are also analyzed. Real-world 

datasets from three random e-commerce websites are 

considered for analysis. Data accumulation, processing and 

validation is carried out by means of efficient algorithms. 

Based on the results of this analysis, it is evident that highly 

accurate prediction can be made with the proposed approach 

despite the impacts of varying customer behavior and market 

factors. The results of analysis are represented graphically and 

can be used for further analysis of the market and launch of 

new products. 

4)  Forecasting Monthly Sales Retail Time Series: A Case 

Study. 

AUTHORS:  Giuseppe Nunnari, Valeria Nunnari. 

This paper presents a case study concerning the 

forecasting of monthly retail time series recorded by the US 

Census Bureau from 1992 to 2016. The modeling problem is 

tackled in two steps. First, original time series are de-trended 

by using a moving windows averaging approach. 

Subsequently, the residual time series are modeled by Non-

linear Auto-Regressive (NAR) models, by using both Neuro-

Fuzzy and Feed-Forward Neural Networks approaches. The 

goodness of the forecasting models, is objectively assessed by 

calculating the bias, the mae and the rmse errors. Finally, the 

model skill index is calculated considering the traditional 

persistent model as reference. Results show that there is a 

convenience in using the proposed approaches, compared to 

the reference one. 

5) Multiple Linear Regression Analysis of the Overlay 

Accuracy Model Zone. 

AUTHORS: Zone-Ching Lin, Wen-Jang Wu. 

The multiple linear regression method was used to 

analyze the overlay accuracy model and study the feasibility 

of using linear methods to solve parameters of nonlinear 

overlay equations. The methods of analysis include changing 

the number of sample points to derive the least sample number 

required for solving the accurate estimated parameter values. 

Besides, different high-order lens distortion parameters were 

ignored, and only the various modes of low-order parameters 

were regressed to compare their effects on the overlay analysis 

results. The findings indicate that given a sufficient number of 

sample points, the usage of multiple linear regression analysis 

to solve the high-order nonlinear overlay accuracy model 

containing seventh-order lens distortion parameters is feasible. 

When the estimated values of low-order overlay distortion 

parameters are far greater than those of high-order lens 

distortion parameters, excellent overlay improvement can still 

be obtained even if the high-order lens distortion parameters 

are ignored. When the overlay at the four corners of image 

field obviously exceeds that near the center of image field, it is 

found, through simulation, that the seventh-order parameters 

overlay model established in this paper has to be corrected by 

high-order lens distortion parameters to significantly improve 

the overlay accuracy. 

III. SYSTEM DESIGN 

For building a model to predict accurate results the 

dataset of Big Mart sales undergoes several sequence of steps 

as mentioned in Figure 1 and in this work we propose a model 

using Xgboost technique. Every step plays a vital role for 

building the proposed model. After preprocessing and filling 

missing values, we used ensemble classifier using Decision 

trees, Linear regression, Ridge regression, Random forest and 

Xgboost. Both MAE and RSME are used as accuracy metrics 

for predicting the sales in Big Mart. From the accuracy metrics 

it was found that the model will predict best using minimum 

MAE and RSME. 
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Figure 1: System Architecture 

IV. IMPLEMENTATION 

Modules: 

 Data Collection 

 Dataset 

 Data Preparation 

 Model Selection 

 Analyze and Prediction 

 Accuracy on test set 

 Saving the Trained Model 

Modules description: 

1) Data Collection: 

 This is the first real step towards the real development of 

a machine learning model, collecting data. This is a 

critical step that will cascade in how good the model will 

be, the more and better data that we get, the better our 

model will perform. 

 There are several techniques to collect the data, like web 

scraping, manual interventions and etc. 

 Predictive Analysis for Big Mart Sales Using Machine 

Learning Algorithms 

 Data set Link: https://www.kaggle.com/shivan118/big-

mart-sales-prediction-datasets 

2) Dataset: 

The dataset consists of  8523 individual data. There are 12 

columns in the dataset, which are described below. 

1. ItemIdentifier ---- Unique product ID 

2. ItemWeight ---- Weight of product 

3. ItemFatContent ---- Whether the product is low fat or 

not 

4. ItemVisibility ---- The % of the total display area of all 

products in a store allocated to the particular product 

5. ItemType ---- The category to which the product 

belongs 

6. ItemMRP ---- Maximum Retail Price (list price) of the 

product 

7. OutletIdentifier ---- Unique store ID 

8. OutletEstablishmentYear ---- The year in which the 

store was established 

9. OutletSize ---- The size of the store in terms of ground 

area covered 

10. OutletLocationType ---- The type of city in which the 

store is located 

11. *OutletType ---- Whether the outlet is just a grocery 

store or some sort of supermarket 

12. ItemOutletSales ---- sales of the product in t particular 

store. This is the outcome variable to be predicted. 

Data Preparation: 

 Wrangle data and prepare it for training. Clean that 

which may require it (remove duplicates, correct errors, 

deal with missing values, normalization, data type 

conversions, etc.) 

 Randomize data, which erases the effects of the 

particular order in which we collected and/or otherwise 

prepared our data 

 Visualize data to help detect relevant relationships 

between variables or class imbalances (bias alert!), or 

perform other exploratory analysis 

 Split into training and evaluation sets 

Model Selection: 

We used decision tree regression machine learning 

algorithm, We got a accuracy of 95.7% on test set so we 

implemented this algorithm. 

Decision tree regression 

 Decision Tree is a decision-making tool that uses a 

flowchart-like tree structure or is a model of 

decisions and all of their possible results, including 

outcomes, input costs, and utility. Decision-tree 

algorithm falls under the category of supervised 

learning algorithms. It works for both continuous as 

well as categorical output variables. The 

branches/edges represent the result of the node and 

the nodes have either:  

 Conditions [Decision Nodes] 

 Result [End Nodes] 

 The branches/edges represent the truth/falsity of the 

statement and take makes a decision based on that in 

the example below which shows a decision tree that 

evaluates the smallest of three numbers:   

 Decision Tree Regression: Decision tree regression 

observes features of an object and trains a model in 

the structure of a tree to predict data in the future to 

produce meaningful continuous output. Continuous 

output means that the output/result is not discrete, 

i.e., it is not represented just by a discrete, known set 

of numbers or values. 
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Analyze and Prediction: 

 In the actual dataset, we chose only 9 features: 

1. ItemWeight ---- Weight of product 

2. ItemFatContent ---- Whether the product is low fat or 

not 

3. ItemVisibility ---- The % of the total display area of all 

products in a store allocated to the particular product 

4. ItemType ---- The category to which the product 

belongs 

5. ItemMRP ---- Maximum Retail Price (list price) of the 

product 

6. OutletEstablishmentYear ---- The year in which the 

store was established 

7. OutletSize ---- The size of the store in terms of ground 

area covered 

8. OutletLocationType ---- The type of city in which the 

store is located 

9. *OutletType ---- Whether the outlet is just a grocery 

store or some sort of supermarket 

Accuracy on test set: 

 We got an accuracy of 95.80% on test set. 

Saving the Trained Model: 

 Once you’re confident enough to take your trained and 

tested model into the production-ready environment, the 

first step is to save it into a .h5 (or) .pkl file using a 

library like pickle. 

 Make sure you have pickle installed in your 

environment. 

 Next, let’s import the module and dump the model into 

.pkl file 

V. RESULTS 

 

Figure 2: Home Page 

 

Figure 3: Login Page 

 

Figure 4: Upload Dataset Page 

 

Figure 5: Preview Dataset 

 

Figure 6: Prediction Page 
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Figure 7: Chart 

 

Figure 8: Performance Analysis 

VI. CONCLUSION 

In this work, the effectiveness of Decision Tree 

Regression on the data on revenue and review of, best 

performance-algorithm, here propose software to using 

regression approach for predicting the sales centered on sales 

data from the past the accuracy of linear regression prediction 

can be enhanced with this method, and Decision Tree 

Regression can be determined. So, we can conclude Decision 

Tree Regression gives the better prediction with respect to 

Accuracy. 

In future, the forecasting sales and building a sales plan 

can help to avoid unforeseen cash flow and manage 

production, staff and financing needs more effectively. In 

future work we can also consider with the ARIMA model 

which shows the time series graph. 
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