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1 Introduction 

 

You will gain a better understanding of the project's system requirements from this 

configuration manual. The research project's hardware/software platforms, data sources, 

code, figures, and files are all described in this configuration manual. Implementing the 

research project “Forecasting Sales and Inventory in Supply Chain using Machine Learning 

Methods” will be made easier with this manual. 

 

2 System Requirements 

The following minimum system requirements are suggested for this data analytics projects: 

1. Working Framework: Windows 10, macOS, or Linux (Ubuntu). 

2. Processor: Intel Core i5 or AMD Ryzen 5 (or equivalent) for basic machine learning 

tasks. 

3. RAM: 8 GB or greater RAM is beneficial for handling bigger datasets and complex 

models. 

4. Storage: SSD (Solid State Drive) with 256 GB for quicker access to data and model 

training. 

5. Graphics Processing Unit (GPU): A GPU (NVIDIA GTX or RTX series) can 

significantly accelerate model training for advanced projects, even though it is not 

necessary for basic projects. 

6. Python and Anaconda: Install Python 3.7 or later which comes with essential libraries 

like NumPy, Pandas, and scikit-learn, needs to be installed alongside Python 3.7 or 

later. 

7. Jupyter Notebook: For intelligent coding and visualization. 

8. Integrated Development Environment (IDE): Visual Studio Code, PyCharm, or 

Jupyter Lab are IDEs that are recommended. 
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9. Internet connection: To get to online resources, datasets, and machine learning 

libraries. 

3 Project Development 

3.1 Importing Libraries 

Importing libraries in Python means adding external code modules or packages to the 

current Python program to make it more useful. Python offers a vast ecosystem of libraries 

and bundles that give pre-composed code to different tasks, for example, data manipulation, 

visualization, machine learning, and more. At the point when importing a library, we will get 

access to its capabilities, classes, and variables, enable it to involve in the code. This 

empowers programmer to use existing code instead of composing all that from the scratch, 

saving time and effort. 

 

Figure 1. Importing required libraries 

Generally, bringing in libraries in Python upgrades the programming capacities to access and 

use existing code, making Python a flexible and strong language for different tasks and 

domains. 

3.2 Dataset 

The method for gathering the project's data will be discussed in this phase. Describe the 

process by which the data will be gathered, transformed, cleaned, and prepared for analysis. 
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This study will utilize DataCo Smart Supply Chain dataset, which can be downloaded from 

https://data.mendeley.com/datasets/8gx2fvg2k6/5. 

 

Figure 2. Dataset definition 

3.2.1 Importing Dataset 

An organized collection of data that captures relevant information about the flows of 

goods, services, and materials throughout the supply chain network is captured in this Supply 

Chain dataset. Typically, data on pricing, customer-related metrics, product details, sales and 

demand data, inventory levels, supplier data, transportation and logistics data, and pricing 

data are included.  

 

Figure 3. Importing dataset 

3.2.2 Data Cleaning & Preprocessing 

• Data cleaning in Python refers to the most common way of distinguishing and 

correcting mistakes, irregularities, and errors in a dataset to guarantee its quality 

and reliability for analysis and modelling. Data cleaning is a significant stage in 

the data preprocessing pipeline, as raw data frequently contains missing data, 

outliers, duplicate entries, and different inconsistencies that can prompt bias or 

wrong outcomes whenever left neglected. 

https://data.mendeley.com/datasets/8gx2fvg2k6/5
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Figure 4. Data definition 

• Taking care of missing data in Python refers to the most common way of 

recognizing and overseeing data that are not accessible or incomplete in a dataset. 

Missing data can happen because of different reasons,such as data collection 

errors, system issues, or participant non-response. Managing missing data is 

fundamental to guarantee the exactness and reliable quality of data analysis. 

 

Figure 5. Handling missing data 

• Data modeling in Python refers to the most common way of making numerical or 

statistical representations of a dataset to make predictions, gain insight, or solve of 

explicit issues. It involves building models that identify relationships between 

input features and target variables by utilizing a variety of statistical and machine 

learning methods. 
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Figure 6. Data modelling 

Presently every each of the data is changed into int type. The dataset is parted 

into train data and test data so model can be trained with train data and the 

performance of model can be assessed utilizing test data. 

4 Model Building 

Model building in Python refers to the most common way of making and preparing 

prescient or logical models utilizing machine learning, statistical, or other computational 

methods. Preparing the data, selecting an appropriate algorithm, and iteratively adjusting the 

model's parameters to improve performance are all part of it. 

4.1 Splitting the data into training and test set 

Splitting data into training and test sets in Python refers to the most common way of 

dividing a dataset into two separate subsets: one for training the machine learning model for 

use and the other for assessing how well it performs. This division is essential for 

determining the model's generalizability to unknown, new data and avoiding overfitting. 

This study uses the split ratio of 70-30, with the larger portion going to training and the 

smaller portion going to testing. By fitting the model to the data in the training set, the 

algorithm is able to learn about data patterns and relationships. The test set, then again, is 

utilized to assess the model's performance by making forecasts on the unseen data and 

contrasting the predictions with the actual target values. 
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Figure 7. Splitting dataset 

4.2 Building the regression model 

The data is currently fit to be utilized in machine learning models. The result is 

regression type, so every each of the models are compared by Mean Absolute Error (MAE) 

and RMSE. The lower the value of MAE & RMSE, the better the model is performing. 

 

Figure 8. Building regression model 

• Linear Regression 

 

Figure 9. Linear regression 

• Lasso Regression 

 

Figure 10. Lasso Regression 
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• Ridge Regression 

 

Figure 11. Ridge Regression 

• Decision Tree Regression 

 

Figure 12. Decision Tree Regression 

• Random Forest Regression 

 

Figure 13. Random Forest Regression 

• Light Gradient Boosting Regression 

 

Figure 14. Light Gradient Boosting Regression 

• eXtreme Gradient Boosting Regression 

 

Figure 15. eXtreme Gradient Boosting Regression 

4.3 Comparison table for Regression Model 

In this table, the key performance metrics used to assess the models, for example, R-

squared (coefficient of determination), RMSE (Root Mean Squared Error), and MAE (Mean 

Absolute Error), are recorded. These metrics show how well each model makes predictions 

and fits the data.  
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The comparison table guides in the selection of the most appropriate regression model 

for the requirements of the DataCo Smart Supply Chain project, considering factors like 

interpretability, performance, and handling of different data characteristics. 

a. MAE & RMSE for Sales & Inventory Forecasting 

Table 1. Comparison of Regression Model for MAE and RMSE 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16. MAE and RMSE for Sales Forecasting 
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Figure 17. MAE and RMSE for Inventory Forecasting 

b. R2 for Sales & Inventory Forecasting 

Table 2. Comparison of Regression Model for MAE and RMSE 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 18. R2 for Sales & Inventory Forecasting 


