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1 Introduction 
 

This Document contains instructions to completely reproduce the housing, price prediction and 
classification models. Below are the requirements and steps to take to reproduce the machine 
learning models. 
 

2 Hardware Set-Up 
  

 

Figure 1: Computer Specifications 

 
The specification of the HP laptop used for the implementation of this project is shown in Figure 1. 
This is a Windows 10 Operating system, with 8GB RAM, 10 compute cores and AMD FX-7500 Radeon 
R7. As of the day of this implementation, the laptop is in good condition. 

 

 

3 Environment Set-Up 
 

There are three environments that were used and should be set-up if you do not have the 
environment. 
 

1. Rstudio 
2. Google Colaboratory notebook for R 
3. Google Geocoding API 
4. Power Bi 
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3.1 RStudio 
 

To set-up the Rstudio on windows, the initial step is to download R on http://www.r-project.org/ 
and then download the Rstudio at http://www.rstudio.com/. The steps to install Rstudio for 
windows is show in Figure 2 below. For detailed steps on how to install Rstudio for Mac, check this 
link: 
https://courses.edx.org/courses/UTAustinX/UT.7.01x/3T2014/56c5437b88fa43cf828bff5371c6a924/ 
 

 

Figure 2: Steps for the Installation of Rstudio on Windows 

 

3.2 Google Colaboratory Notebook for R 
 

The Google Colaboratory notebook for R was adopted then due to the issue of “inefficient memory” 
experienced when running codes that produce multiple matrices. 
 

• The first step is to create a gmail account 

• Create a google cloud Project. Google cloud 

• Enable billing attached to the google cloud account 

• Enable the computing API as in Figure 3 

• Go to AI platform notebook as shown in Figure 4 and select R 3.6 instance 

• Open a new notebook in the jupyter lab and execute your R codes Figure 5 

http://www.r-project.org/
http://www.rstudio.com/
https://courses.edx.org/courses/UTAustinX/UT.7.01x/3T2014/56c5437b88fa43cf828bff5371c6a924/
https://console.cloud.google.com/projectselector2/home/dashboard?_ga=2.239135363.-148724867.1573588573&_gac=1.187280218.1575985757.CjwKCAiAob3vBRAUEiwAIbs5Tr6wcSjDr21YJhmt4iNdStAUuECcLSWgn7NDQOPIMO1L0XFl8Vbs5RoC2DMQAvD_BwE
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Figure 3: Enable the compute API 

 

 

Figure 4: Create instance for Google Cloud 
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Figure 5: Create a notebook 

 

3.3 Google Geocoding API 
 

The initial step to setting up a google API is to have a gmail account then get an API key, 

• Go to the google cloud console 

• Create credentials 

• Then create API 

• And restrict the API to Geocoding 

• The API code is used for Authentication in Rstudio when converting addresses too 
coordinates 
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Figure 6: Get API key 

 

3.4 Power BI 
 

Download the Power BI desktop application on https://powerbi.microsoft.com/en-us/downloads/ 
Figure 7 

 

 

Figure 7: Power BI download 

  

 

 

 

 

 

https://powerbi.microsoft.com/en-us/downloads/
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4 Implementation 
 

4.1 Data Source 
 

The sources of the dataset are listed below: 
 
Housing price Dataset: https://www.propertypriceregister.ie/ 
Bus-stop dataset: https://www.transportforireland.ie/ 
Garda Station Dataset: https://www.cso.ie/en/statistics/crimeandjustice/ 
Primary School Dataset: https://data.gov.ie/dataset/primary-schools 
 

4.2 Feature Engineering 
 

The next thing to do here is to geocode the address of the housing price dataset with the geocoding 
API through Rstudio. This is shown below in Figure 8 
 

 

Figure 8: Geocoding addresses using Google API on R 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.propertypriceregister.ie/
https://www.transportforireland.ie/
https://www.cso.ie/en/statistics/crimeandjustice/
https://data.gov.ie/dataset/primary-schools
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The geocoding is then saved as a .csv file, this fine now consists of the coordinates of the houses as 
shown in Figure 9  
 

 

Figure 9: Excel file of Geocoded locations 

 
 

We then scrape the coordinates of the garda police station using a web scraping extension called 
data miner. 
 

o Install the data miner to you google chrome. Figure 10 
o Scrape the data using similar location tags. Figure 11 

 

 

Figure 10: Install data miner chrome add-on 
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Figure 11:Scraping website with dataminer 

 
Distance measurement: 
To measure distance between two points the coordinates are converted to spatial data frame and 
the distance from one house to all the school are measured then the function finds the shortest 
distance and drops the remaining calculations. Due to the high processing power of this function the 
code is run on the google colaboratory notebook under a instance of 16vCPU 104GB as shown in 
Figure 12, the implementation on the google colaboratory notebook is captured in Figure 13. 

 

 

 

Figure 12: Google Cloud computing resource 
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Figure 13: Distance measurement using cloud computing resources 

 
For the creation of the crime zone and their respective garda station name is done by finding the 
index of the shortest distance between two points and using the index to identify the crime 
occurrence and the name of the garda station on the source csv file the snipped of the code ids 
below Figure 14. 

 

 

Figure 14: Crime zoning based on distance to police station 

 

After the features are created, the dataset is checked for missing values and the modelling of the 
dataset begins with splitting of the dataset it a 80:20 ratio of training set and test set respectively. 
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Figure 15: Classification algorithm implementation 

 

 

Figure 16: Classification algorithm implementation 
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Figure 17: Feature Scaling 

 

Figure 18: Removal of Outliers 

 

Figure 19: Dataset split and cross validation 
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Figure 20: Implementation of machine learning regression algorithm 

 
 

5 Output 
 

The random forest had the best performance for both the classification model and the regression 
model this is illustrated in Figure 21 and  Figure 22 below. 
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Figure 21: Random forest classification result 

 

 

Figure 22: Random forest regression result 

 

6 Visualization 
 

This visualization shows the proximity of accuracy to the exact location in terms of coordinates in 
Figure 23 
 

 

Figure 23: Accuracy of Location Geocoding 
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Figure 24: Price variation with respect to other independent variables 

 

 

 

Figure 25: Stations with the most crime occurrence 
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Figure 26: House Prices Geographical distribution 
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