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1 Introduction

This document contains all the information, for implementing the project titled "Examining
Income Disparity between Urban and Rural Counties in Ireland and Predicting Income
Disparity Among Irelands Counties." This guide focuses on the stages of the code starting from
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data collection to evaluating the model building phase.

2 Hardware Requirement

The project was developed on a 64 bit Windows operating system with 16 GB of RAM. Figure
1 displays the system specifications. It is not mandatory to have high end specifications for this

project; a processor lower, than an i7 would also suffice.

@

Device specifications

Device name
Processor
Installed RAM
Device ID

Product ID

System type

Pen and touch Mo pen or touch input is available for this display

Related links  Domain or workgroup  System protection  Advanced system settings

Windows specifications

Edition Windows 11 Pro

Version

Installed on

0S build

Experience Windows Feature Experience Pack 1000.22681.1000.0

Figure(1) System Specification



3 Software Requirement

Jupyter notebook is used as an integrated development environment, where in it needs to be
restarted by triggering the command jupyter notebook in the command prompt

C:\Users\Rohit>jupyter notebook

[W 10:25:18.124 NotebookApp] Loading JupyterLab as a classic no
[I 2023-12-14 16:25:18.147 LabApp] JupyterLab extension loaded
[I 2023-12-14 10:25:18.147 LabApp] JupyterLab application direc

[I 18:25:36.2083 NotebookApp] Serving notebooks from local direc
[I 10:25:36.204 NotebookApp] Jupyter Notebook 6.5.2 is running
[I 10:25:36.204 NotebookApp] http://localhost:

Figure(2) Command promt
The research was conducted on the the below verrsion of Jupyter Notebook as shown in

Figure(3)

About Jupyter Notebook *

Server Information:

iou are using Jupyter Notebook.

The wersion of the notebook server is: 6.5.2

The server is running on this version of Python:

Figure(3) Jupyter Notebook

The following version of the Python shown in Figure(4)

In [2] Ipython --version
Python 2.18.%9

Figure(4) Version of Python used



For visualization purpose PowerBI reporting tool is used which is as per the below version
Microsoft Power Bl Desktop

Microsoft Power Bl Desktop is a companion product to app.powerbi.com,

WVersion: 2.123.742.0 &4-bit {(Movember 2023)
User ID: 7223837a-b027-4835-bec0-0ffd2a 125023

Session |D: 663437b8-aecf-48a30-8945-eade0d49a281

Copy session diagnostics to clipboard Copy

Privacy Statement

Figure(5) PowerBI software version

Following python libraries are used for data processing & data transformation

1  import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

import seaborn as sns

import scipy.stats as stats

from pandas.plotting import scatter_matrix

from sklearn.metrics import accuracy_score, precision_score, recall_score, fl_score, roc_auc_score, rod_curve
from sklearn import linear_model

from sklearn.model_selection import train_test_split

12 | from sklearn import metrics

11  from sklearn.metrics import r2_score

12 | from sklearn.feature_selection import sequentialreatureselector
2 from sklearn import preprocessing

12  from sklearn.model_selection import cross_wvalidate

5 from sklearn.metrics import explained_variance_sceore

15 from sklearn.metrics import mean_absclute_error

from sklearn.preprocessing import StandardScaler

12 | from sklearn.linear_model import LogisticRegressiocn

129  from sklearn.neighbors import KNeighborsClassifier

22 | from sklearn.tree import DecisionTreeClassifier

from sklearn.ensemble import RandomFcorestClassifier

22 | from sklearn.svm import sSwvC

from sklearn.ensemble import GradientBoostingClassifier
from sklearn.naive_bayes import Gaussianng

from sklearn.utils import resample

import psycopg?

27  import psycopg2

22 | import matplotlib.pyplot as plt

29 | import mplcursors

22  from scipy.stats import ttest_rel
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Figure(6) Python Libraries



Relational database requiement: PostgreSQL is essentially used to store data of the output

About pgAdmin 4

Version 6.21

Application Mode Desktop

Current User pgadmind@pgadmin.org

NW.js Version 0.55.0

Browser Chromium 92.0.4515.107

Operating System Windows-10-10.0.22621-SP0

pgAdmin Database File C:\Users\Rohit\AppData\Roaming\pgadmin\pgadmin4.db
Log File C\Users\Rohit\AppData\Roaming\pgadmin\pgadmind.log

Server Configuration

Figure(7) pgAdmin 4

4 Data Requriments

The study requies 2 dataset given and published by Center of statistics Ireland to be
downloaded in .xlsx format and kept in a folder

= Data Collection

An Central
Phriomh-0ifig Statistics
Staidrimh Office

RAADZ #F &
Estimates of Household Income

el 2000 - 2020

F1001 #
Population at Each Census

Figure(8) Data Sets




5 Initial Setup
All the file paths as per below code snippet needs to be updated
# specify the file path to populotion dotaset
Dsz_file_path_input = "C:/Users/Rohit/Downlcoads/Fyeel.28231629T171818.x15x%
sheet_mame = 'Unpivoted
df_population = pd.read_excel(Ds2_file path_input,sheet_name=sheei_name)

Figure(9) Data Sets

Once all the paths are changed all the jupyter notebooks need to be triggered by execute button highlighted in
yellow

recast Last Checkpoint: Last Tue
Zel Karne Widgets He

P Run | C | B | Code

Libraries used

Figure(10) Data Sets

6 Execution Order
The following .ipynb files need to be executed in the below order

[ Determining the best Forecasting Method.ipynb ]
[ Population_Forecast.ipynb ]

!

| Patato_Femine_Impact_On_Population_Forecast.ipynb.ipynb ]

l

[ Income_Forecast.ipynb ]
[ Statistical Significance Test.ipynb |

Figure(11) Execution order



