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1 Introduction

This configuration report aims to provide a comprehensive overview of the working pro-
cess for the research project titled ” An Integrated Hedonic Pricing and Predictive Mod-
elling Approach: Comparing ML and DL for Dublin’s Rental Market.”

The manual is structured as follows: Section 2 outlines the project’s environment
setup and configurations. Section 3 describes the dataset used in the research and details
the preprocessing steps applied. The last section 4 presents the implementation process,
including the data analysis workflow and the development of predictive models.

2 Environment Configuration

2.1 Hardware

The hardware employed in this research contained an M1 chip MacBook Pro and 16 GB
of RAM.

Figure 1: Hardware

2.2 Software

The software used in this project consisted of Python 3, Jupyter Notebook, Google Maps
API, and PostgreSQL. The Python libraries used in this project are summarised in Table
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1.

Table 1: Python Libraries

Library Name Usage

daftlistings web scrape listings data from Daft.ie
pandas ETL, and analysing dataframes
json handle Geojson file
shapely handle geometric objects
geopy calculate distance between two coordinates
numpy numerical operations
matplotlib data visualisation
seaborn data visualisation

sklearn
splits data, perform randomised hyperparameter search,
feature scaling, evaluation metrics

tensorflow building and training deep learning models

3 Datasets and Preprocessing

The datasets used in this project have 3 categories: neighbourhood, location, and internal
factors.

3.1 Neighbourhood

The first category, the neighbourhood category, contains 4 datasets: the school dataset,
the hospital dataset, the shopping centres, and the enterprise parks. School datasets,
including primary schools and post-primary schools, were downloaded from the website
1. Similarly, the hospital locations dataset was downloaded from 2. The enterprise parks
and shopping centres datasets were not found, and therefore gathered using the Google
Maps API. The figure 2 shows the collection process.

1https://www.gov.ie/en/collection/63363b-data-on-individual-schools/
2https://www.geohive.ie/datasets/feb34881088341bbbf80d86af6a4f333_0/about
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Figure 2: Shopping Centres and Enterprise Parks Data Gathering

The other two datasets were filtered to contain only the facilities in Dublin. The code
is displayed in the figure 3.

Figure 3: Filtered Data

3.2 Location

The location datasets used in the research were transportation data, including Luas and
train stops. The dataset was manually collected by the author. The preprocessing process
includes merging two datasets and deleting duplicate stops.

3.3 Internal Factors

The main dataset contains the key internal factors of a property were web scraped from
the website Daft.ie (Figure 4).
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Figure 4: Web-scarping Listings

The preprocessing of the main data contains 6 steps:
Preprocessing Step 1: Merge the different months’ listings into one big listing (Figure

5).

Figure 5: Preprocessing Step 1

Preprocessing Step 2: Remove duplicate listings, convert weekly rental price to monthly,
and extract numbers (Figure 6).
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Figure 6: Preprocessing Step 2

Preprocessing Step 3: Group data into 12 regions based on the latest electoral zone
boundary 3 (Figure 7). Dummy variables were generated to represent each region (Figure
8).

Figure 7: Preprocessing Step 3.1

Figure 8: Preprocessing Step 3.2

Preprocessing Step 4: Convert BER and property type to numerical levels (Figure 9).

3https://data-osi.opendata.arcgis.com/datasets/a37ad6a3a6ff47e4a5a0ff313b418448_0/

explore
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Figure 9: Preprocessing Step 4

Preprocessing Step 5: Handle missing values (Figure 10).

Figure 10: Preprocessing Step 5

Preprocessing Step 6: Find the nearest facilities for each property and calculate the
distances in km (Figure 11).

Figure 11: Preprocessing Step 6
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4 Implementations

4.1 Data Analytics

There are 8 steps in data analytics: Data Analytics Step 1 & 2: Generate a distribution
plot and box plot of rental prices, as well as distribution plots for distances to nearby
facilities (Figure 12).

Figure 12: Data Analytics Step 1 & 2

Data Analytics Step 3: Statistics of rental prices (Figure 13).

7



Figure 13: Data Analytics Step 3

Data Analytics Step 4: Heatmaps of mean and median rental price across different
regions (Figure 14).

Figure 14: Data Analytics Step 4

Data Analytics Step 5: Statistical significance (Figure 15) of rental price between
properties within and beyond 15-minute walking distance (1.25 km).
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Figure 15: Data Analytics Step 5

Data Analytics Step 6: Box plots of rental prices of different internal factors (Figure
16).
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Figure 16: Data Analytics Step 6

Data Analytics Step 7: Relationship between time and rental prices (Figure 17).

Figure 17: Data Analytics Step 7

Data Analytics Step 8: The Rent-to-Income Ratio (RIR) was calculated by dividing
the median income by the median rent across various household types 4.

4.2 Log Transformation

Due to the right skew of the rental price and distance to facilities distributions, the log
transformation was performed on these variables.

4https://www.cso.ie/en/releasesandpublications/ep/p-silc/surveyonincomeandlivingconditionssilc2024/

householdincome/
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Figure 18: Log Transformation

4.3 Training and Testing Split

The outliers were first removed, the key variables were selected, and the dataset was
divided into 80% training and 20% testing sets.

Figure 19: Training & Testing Split

4.4 Model 1 Random Forest Implementation

The grid search was first performed on the random forest model to find the optimised
parameters (Figure 20).
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Figure 20: Random Forest - Grid Search

The rental prices were predicted by using these parameters (Figure 21), the feature
importance histogram was plotted to evaluate the key factors (Figure 22), and the met-
rics MAE, MSE, RMSE, R2, and %RMSE, %MAE were used to check the model’s
performance (Figure 23).

Figure 21: Parameters of Random Forest

Figure 22: Feature Importance
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Figure 23: Random Forest - Metrics

4.5 Model 2 XGBoost Implementation

To reduce the running time, the Random Search algorithm was performed on XGBoost
to determine the best parameters. As a result, the best parameters are shown in Figure
24.

Figure 24: XGBoost - Random Search

The metric results are shown in Figure 25.
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Figure 25: XGBoost - Metrics

4.6 Model 3 SVR Implementation

The hyperparameter tuning was performed on SVR implementation shown in Figure 26.
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Figure 26: SVR - Hypermarameter Tuning

The metric results are shown in Figure 27.
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Figure 27: SVR - Metrics

4.7 Model 4 LightGBM Implementation

The hyperparameter tuning was performed on LightGBM implementation shown in Fig-
ure 28.
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Figure 28: LightGBM - Hypermarameter Tuning

The metric results are shown in Figure 29.
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Figure 29: LightGBM - Metrics

4.8 Model 5 GBR Implementation

The hyperparameter tuning was performed on GBR implementation shown in Figure 30.
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Figure 30: GBR - Hypermarameter Tuning

The metric results are shown in Figure 31.

Figure 31: GBR - Metrics
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4.9 Model 6 RNNS Implementation

The first step in deep learning implementation was to compare the performance between
3 selected DNN architectures.

The first architecture is shown in Figure 32, and the results are shown in Figure 33.

Figure 32: Architecture 1

Figure 33: Architecture 1 - results

The second architecture is shown in Figure 34, and the results are shown in Figure
35.
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Figure 34: Architecture 2

Figure 35: Architecture 2 - results

The third architecture is shown in Figure 36, and the results are displayed in Figure
37.
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Figure 36: Architecture 3

Figure 37: Architecture 3 - results

The results indicate that the third architecture outperformed the others. Therefore,
the hyperparameter tuning was performed on the third model to determine the optimised
parameters (Figure 38), and the results are shown in Figure 39.
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Figure 38: Architecture 3 - Best Parameters

Figure 39: Architecture 3 - Best Results
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