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1 Introduction

The purpose of this document is to take you through each steps required to run the
project in the system. The document provides all the information from setting up the
hardware and software for the research. The document also provides guidance on the
research process, including all the steps like data preparation, pre-processing, building of
model and evaluate its performance in a detailed manner.

2 Hardware and Software Requirements

2.1 Hardware Configuration

The work in this research is done on a personal laptop. Below, the system configurations
are shown in Figure 1 . The system uses AMD Ryzen 7 5800H processor with Radeon
Graphics, running at 3.20 GHz. The RAM installed in the system is 16GB RAM and it
is a 64-bit Operating System. The Graphic Card used is - NVIDIA GeForce RTX 3060
Laptop GPU.

Figure 1: System Configuration
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2.2 Software Configuration

This section of the document provides the software requirements setup that are necessary
for the implementation of the research. The following software’s must be installed as
shown in Table 1 on the system to ensure smooth implementation:

S. No. Software Requirements
1 Anaconda Navigator
2 Python 3.11.5
3 Jupyter Notebook
4 Google Colaboratory (if cloud-based processing is required)
5 Microsoft Office Suite: Microsoft Word, Microsoft Excel, Microsoft

PowerPoint
6 Web Browser: Google Chrome or Microsoft Edge

Table 1: Software Requirements

3 Development Tools for Image Creation

This section outline the tools required and used for creation of images and diagrams
during this research. The following tools are utilized:

• Miro: https://miro.com/

• App.eraser: https://app.eraser.io/workspace/K0tyVB4EZaN8vbsHdbLE?origin=
share

4 Downloading the Jupyter Notebook

4.1 Step 1

The first step involves the process of downloading Anaconda Navigator from the given
link:

• https://www.anaconda.com/products/navigator

Alternatively, users can utilize Google Colaboratory, which can be accessed via the
following link:

• https://colab.google/

4.2 Step 2

Now using the search window, ’Click on START’, search for ’Anaconda Navigator’

and then click on the icon and ’Run the Application’. Once you click on the ’Application’,
the screen will have a display which is shown below in the Figure 2.
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Figure 2: Anaconda Navigator Window

4.3 Step 3

After this, just look for “Jupyter Notebook” and ”Download” it on your local machine.
Now, after the installation is complete, we can use the search bar or command prompt
to open the Jupyter Notebook. The Figure 3 below, shows the creation of python envir-
onment in the Anaconda Navigator in which Jupyter Notebook will run.

Figure 3: Left Tab Environment

Once you click on the environment option, you will see a ’Create Option’. After
you click on the Create Option which is at the very bottom of the screen you will see
a pop-up window on the screen. You will have to select the environment name and the
python version which is shown in Figure 4 below.
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Figure 4: Creating a New Python Environment

5 Dealing with Zip file and loading it in Jupyter

Notebook

The file will be downloaded in a zip format (i.e. .zip). You will have to extract the zip
file and upload it to the Jupyter Notebook for the further implementation of research
work seen in Figure 5.

Figure 5: Extracting zip folder

6 Methodology and Implementation

6.1 Dataset Collection and Preparation

• Step 1: The dataset was collected from one of the famous public dataset repository
named Kaggle, as shown below in Figure 6.
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Figure 6: Collection of Data

• Step 2: When the dataset has been downloaded by clicking on ‘Download’ button,
it will be in the zip format around ’45mb’. When the file is extracted, you will see
9 datasets which are:

– olist customers dataset

– olist geolocation dataset

– olist order items dataset

– olist order payments dataset

– olist order reviews dataset

– olist orders dataset

– olist products dataset

– olist sellers dataset

– product category name translation

• Step 3: The next step involves loading these datasets in your local directory or
elsewhere you can also use the main zip folder as show in Figure 5 previously and
get all the datasets from there and load them.

• Step 4: Now in case, if you have extracted the entire zip file you can upload
everything to Jupyter Notebook. This process is shown in Figure 7.

Figure 7: Uploading to Jupyter Notebook
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6.2 Downloading and Importing Libraries Required

• Step 1: The necessity of installing all the libraries required is a very essential
step for ensuring the smooth implementation of the research work. The libraries
are required for various tasks like manipulation of data, visualization, building of
model and so on. Below, is the list of all the libraries and the version requirements
as per our need in Table 2.

Library Name Installation Command
pandas !pip install pandas==2.2.3

numpy !pip install numpy==1.24.3

matplotlib !pip install matplotlib==3.7.2

seaborn !pip install seaborn==0.12.2

plotly !pip install plotly==5.24.1

scikit-learn !pip install scikit-learn==1.5.1

tensorflow !pip install tensorflow==2.18.0

Table 2: Library Installation Commands

• Step 2: Once, all the libraries are installed you can check the version of all libraries
using Python commands shown in Figure 8.

Figure 8: Checking the version details of libraries
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• Step 3: Once everything is ready and installed, now all the libraries can be impor-
ted using the commands shown in the Figure 9.

Figure 9: Importing all the libraries

6.3 Accessing the Datasets in Local Machine

The dataset can be accessed using a particular python command. The Figure 10 depicts
the way of accessing all the 9 datasets in the local machine.

Figure 10: Accessing the datasets
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6.4 Merging the Datasets

• Step 1: The ‘Data Schema’ image shown in the code is added manually. The
image was first saved in the local directory named as olist database merge.png,
shown in Figure 7 previously. The cell has to be made Markdown Cell and then
need to use this command for the image -

![image.png](olist_database_merge.png)

• Step 2: All the datasets has to be merged into single dataset which is required
for research using the following python commands using ’inner join’ as shown in
Figure 11.

Figure 11: Command for Merging the Datasets

6.5 Checking Missing Values and Handling Them

• Step 1: The missing values were checked for the merged dataset using ’sum’

function. The Figure 12 shows all the missing values.

Figure 12: Checking missing values

• Step 2: The missing values were found and handled using various methods like

– Forward fill
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– Backward fill

– Filling values with specific text

– Using the median method

– Other context-specific techniques

The python commands used can be seen in Figure 13.

Figure 13: Handling missing values

6.6 Feature Engineering and Data Normalization

• Step 1: Feature Engineering was carried out and all the new features where ex-
tracted that are required for the research work. The Figure 14 shows some of the
examples of features extracte for the research work below.

Figure 14: Examples of some new features

• Step 2: After this, all the features were encoded using ’Label Encoder’. The
selection of Top 15 relevant features is done using ’Lasso Regression’ by creating
a pipeline as shown in Figure 15.
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Figure 15: Feature Importance using Lasso Regression

• Step 3: This step involves in selection of Top 15 relevant features and combining
them into a single dataframe. After selection of relevant features, the data was
then Normalized using ’StandardScaler’ technique. Later, this data is split into
training and testing datasets which indicates the dropping of the target variable as
shown in Figure 16.

Figure 16: Selection of top features and normalizing the data
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6.7 Model Building and Training

• Step 1: This research focuses on running and building the models dynamically
for avoiding the duplication of code again and again. Figure 17 shows the py-
thon command for creation of a ’pre-defined function’ to run all the three models
dynamically.

Figure 17: Creating a function for building the models dynamically

• Step 2: The research work has taken three models into consideration. The advance
deep learning models implemented are – LSTM (Long Short-Term Memory) model,
GRU (Gated Recurrent Unit) model (Shiri et al.; 2023) and a third model as a
Hybrid model that is the combination of (LSTM + GRU) together. Figures 18,
19, and 20 shows all the python commands used for training and building model
respectively below.

Figure 18: Training the LSTM model
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Figure 19: Training the GRU model

Figure 20: Training the Hybrid model (LSTM + GRU)

7 Model Evaluation

All the three models were evaluated. The models were evaluated based on MAE (Mean
Absolute Error), MSE (Mean Squared Error), RMSE (Root Mean Squared Error),
R² (Coefficient of Determination) (Chicco et al.; 2021), and MAPE (Mean Absolute
Percentage Error) Botchkarev (2018). In addition, the comparison plots of all values of
evaluation metrics on all the three models were shown by different graphs. Figures 21
and 22 depicts, all the Python commands required for doing the evaluation of all models.

Figure 21: Comparison of all metrics
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Figure 22: Training and Validation for all the three models
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