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1 Introduction

The main use of this manual is to log the technical procedure of the research. It contains
information about the tools, environment and code configurations utilised for the study
of this project. The manual also contains a few snippets of the code artefact that include
certain configurations specific to the project. The aim of the manual is to provide steps
for reproducing similar work and extend the scope of the research. Section 2 discusses the
environment used for executing the project. Section 3 contains information about the data
collection process. Section 4 contains details of initial analysis and model implementation.
Section 5 discusses the experiments performed in the project and their results.

2 Environment

The hardware used for the study of this project is shown in Figure 1. It has Processor of
11th Gen Intel(R) Core(TM) i3-1115G4 @ 3.00GHz 3.00 GHz with an Installed RAM 20.0
GB (19.8 GB usable) and operates on a System type 64-bit operating system, x64-based
processor.

Figure 1: System Configuration

The integrated development environment used for coding was Visual Studio. Jupyter
Notebook as editor was used for legible log of codes. To aid the system computation and
increase the speed of execution, use of Google Colab1 was done.

1Google Colab.

1

https://colab.google/


3 Data Collection

The Building Stock data for Ireland published by Sustainable Energy Authority of Ireland
(SEAI) 2 is available for download along with the User Information guide that contains
the data description of the dataset as shown in Figure 2

Figure 2: Dataset Location

4 Library and Package installation

Figure 3, shows the two packages to be installed before running the code.

Figure 3: Installed Packages

Figure 4, shows the libraries to be imported for various methods in the code.
The datset has 211 columns Sustainable Energy Authority of Ireland (SEAI) (2024),

along with user guide. After loading the data, 50 columns are dropped from the dataset
based on domain knowledge. Figure 9

2Sustainable Energy Authority of Ireland .

2

https://ndber.seai.ie/BERResearchTool/ber/search.aspx


Figure 4: Imported Libraries

Figure 5: Domain Feature Selection
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5 Data Cleaning and Processing

Figure 6, shows the handling of missing values by dropping features that are 50 percent
empty.

Figure 6: Missing value handling

Figure 7, shows the method used for filling up the remaining empty columns.

Figure 7: Substituting Missing Values

Figure 8, shows the method used for transforming the data using Label Encoding.
Figure ??, shows the boruta method used for features selection.

6 Modelling

Figure 10, shows the method used for splitting the dataset into train and test for ML
modelling.

Figure 11, shows the implementation of 25 ML models using the package LazyPredict.
Figure 12, shows the model implementation for LGBM ML model.

7 Experiments

Figure 13, Figure 14, Figure 15, Figure 16, show the experiments performed in the Retrofit
analysis part of the research.

8 Statistical Inference

Figure 17, shows the statistical inference of the performed experiments.
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Figure 8: Data transformation

Figure 9: Boruta Feature Selection

Figure 10: Data split configuration
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Figure 11: Lazy Predict

Figure 12: LGBM implementation
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Figure 13: Experiment1

Figure 14: Experiment2
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Figure 15: Experiment3

Figure 16: Experiment4
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Figure 17: Statistical Inference
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