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1 Introduction

The main purpose of this document is to enlist the tasks that are needed to be executed
while implementation of this project. Software and hardware prerequisites are provided
in order to duplicate the project in the future. The coding processes are covered in this
article, as well as the steps that needed to be followed in order to run the code.

2 System Configuration

The requirement for hardware and software that are used to carry out the research are
enlisted in this section.

2.1 Hardware Configuration

The configuration of the hardware that was used in the research is displayed in Figure 1

Figure 1: Hardware Configuration

Windows specifications are displayed in Figure 2

2.2 Software Configuration

The configuration of the software that were used in the research are explained in this
section.
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Figure 2: Hardware Configuration

2.2.1 Python

Python is used to carry out this study project. It has a significant number of classes
which support Machine Learning techniques. It also comes with a number of libraries
and packages that makes pre-processing and project implementation very simple. The
latest version of python is downloaded and used to conduct this research. The python
version used is 3.10.1

2.2.2 Anaconda

Anaconda is used to provide R and Python integrated development environment (IDE).
It makes developers experience easy by integrating several platforms together. The
anaconda version used for this project is 2.1.1

2.2.3 Jupyter Notebook

Jupyter Notebook has been used to develop the code and programs as the main IDE for
this research. The version for Jupyter Notebook used is 6.3.0

2.2.4 Google Chrome

Google Chrome has been used as main browser to provide Jupyter Notebook runnable
platform. The version used for Chrome is 96.0.4664.93

2.2.5 Overleaf

Overleaf has been used to develop the report for the project. Overleaf was also integrated
with Jupyter Notebook to get the latest and updated output results.

3 Data Preparation

The dataset which has been used used for this research has been downloaded from open
repository website kaggle 1. The snapshot for the datset is depicted in Figure 3

The dataset consist of 5 columns and 1021064 rows, which consist of product details
which is collected for over 6 years. After downloading the dataset, it has been uploaded
to jupyter notebook and kept under same directory as the code, so that giving path and

1https://www.kaggle.com/felixzhao/productdemandforecasting/
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Figure 3: Dataset

importing other libraries was not needed. Refer to Figure 4 for importing dataset related
details.

Figure 4: Importing Dataset

4 Implementation

The python libraries that are used in the project needs to be updated to latest version.
Specially keras and tensorflow libraries needed to be updated to latest version. The
Tensorflow version used for research is 2.7.0 and Keras version is also 2.7.0.

4.1 Implementing SARIMA

All the libraries that were used for implementation of SARIMA are displayed in Figure 5

Figure 5: SARIMA Libraries
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After Importing and doing pre-processing, for SARIMA model the method which is
used to calculate the best variable values has been displayed Figure 6

Figure 6: Method to find Best-Fit SARIMA

Figure 7: Finding Best-Fit SARIMA

After finding the best fit SARIMA model by looking AIC value, main SARIMA model
has been applied. A clear representation has been shown in Figure 8. All the AIC value
have been compared and then it was decided to go with ARIMA(1,1,1)*(1,1,0,12).

Figure 8: Implementing SARIMA

4.2 Implementing RNN

All the libraries that were used for implementation of RNN are displayed in Figure 9
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Figure 9: RNN Libraries

After importing the dataset and doing all the necessary pre-processing tasks, data
has been split into test, train, and hold data. To make a better understanding about it,
please refer to Figure 10

Figure 10: Splitting Test Train Data

After splitting the data, as it is needed in artificial neural network to provide a se-
quential three dimensional input, and thus we had to convert the normal input data to
3-dimensional input. The input code has been showed in Figure 11

After getting the data prepared, finally RNN model is defined as per Figure 11
Then created model is trained by fitting it to train data. Figure 12 describes the

model fitting.
After model is fitted, order demand is predicted and results are checked by getting

mean absolute error. Refer to Figure 14 and Figure 15 for prediction and output result.
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Figure 11: Preparing 3-D Input

Figure 12: Defining RNN Model

Figure 13: Training RNN Model

6



Figure 14: Predicting Order Demand

Figure 15: Interpreting Result
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