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Valentina Luciana Diaz Estévez
Student ID: 22243445

Introduction

This user configuration handbook provides a full, sequential description of required elements
for the product and method, which are necessary elements of the study project titled
“Determinants of Financial Inclusion in Argentina and Ireland: A Comparative Perspective”.
The procedures given include the hardware and software requirements as well. Furthermore,
the handbook includes exemplary code snippets used in various models, as well as their
associated results, all with the goal of providing practical instruction.

2 Data Gathering

This is the first dataset on financial inclusion indicators for Argentina and Ireland. It
has 37 indicators combined, each one representing different financial parameters. The
data comes from the IMF's FAS and the World Bank's Global Financial Inclusion
Database (Findex). This dataset comprised various indicators such as percentage of
population having a bank account, and the existence of ATMs and bank branches.
Data is first ingested into the system using the CSV format, and during the
preprocessing phase, the date information is carefully prepared and missing values are
filled by applying linear interpolation.

Second Dataset: This second dataset has data that is taken from such reputed sources
as World Development Indicators (WDI), World Happiness Report, and The Heritage
Foundation and includes historical socioeconomic data relevant to Argentina and
Ireland. Specifically, it carefully documents a number of financial and economic
indicators (date, GDP, inflation (GDP deflator), Life Satisfaction from the World
Happiness Index Report, and Economic Freedom. The data are submitted in CSV
format, and then a preprocessing step was applied to very carefully format the date
and attune all variables so that they are comparable.

3 System Configuration

In this section, Hardware and Software specification used in the study will be discussed

3.1 Local machine Hardware Specification



@ Device specifications

Device name Valenluciana

Processor 13th Gen Intel(R) Core(TM) i5-1335U 1.30 GHz
Installed RAM 8.00 GB (7.69 GB usable)

Device ID 606A6635-EAGD-4AAT-85E6-0FABBFEFDF68
Product ID 00342-43394-10393-AA0EM

System type 64-bit operating system, x64-based processor

Pen and touch  No pen or touch input is available for this display

Figure 1: Hardware requirement

== Windows specifications

Edition Windows 11 Home Single Language

Version 23H2

Installed on 01/09/2023

OS build 22631.3880

Experience Windows Feature Experience Pack 1000.22700.1020.0

Microsoft Services Agreement
Microsoft Software Licence Terms

Figure 2: Operating System Configurations
3.2 Google Colab Hardware Specification

Offers 12.7 GB of RAM and allocates a GPU, either Tesla K80 or Tesla T4, with 11.4GB memory based on the
runtime environment. In addition, the system provides a disk space of 107.7GB to store data.

4 Installation and package required

The following are the steps for the development of both PCA and Fixed Effects Regression
(Built-in, 2023; GeeksforGeeks, 2018; Younes et al., 2021).

import pandas as pd

import numpy as np

Figure 3: Loading and read dataset

ort pandas as pd
rom sklearn.preprocessing import MinMaxScaler

Figure 4: Normalization Process

rt pandas as pd

matplotlib.pyplot as plt
Ipip install --upgrade seaborn import seaborn as sns

Figure 5: Visualizations



t pandas as pd
t numpy as np
1 sklearn.decomposition import PCA
1 sklearn.preprocessing import StandardScaler
t matplotlib.pyplot as plt
t seaborn as sns

t numpy as np
sklearn.decomposition i
sklearn.preprocessing import StandardScaler
ort matplotlib.pyplot as plt
- seaborn as sns

rom sklearn.impute import SimpleImputer

formula = 'FII ~

fixed effects model = smf.ols(formula, data=combined data).fit()
print(fixed effects model.summary())

Figure 8: Application of Fixed Effects Regression

5 Data Preprocessing

5.1 Financial Indicators Datasets Ireland and Argentina

s as pd
earn.preprocessing import MinMaxScaler

df_arg = pd.read_csv('/conte
scaler = MinMaxScaler()

columns_to_normalize

Figure 9: Data Normalization for each country



matplotlib.pyplot as plt
seaborn as sns

plt.figure(figsize=(15, 28))

~ i, var in enumerate(variables, 1):
plt.subplot(6, 3, i)
sns.lineplot(x ' =var, data=df_arg, label=
sns.lineplot(x= » y=var, data=df_irl, label="Ir
plt.
plt.
olt_

Figure 10: Visualizations

calculate summary_stats(arg_data,
calculate_summary stats(irl data, "Ireland’)

summary_df = pd.DataFrame(summary_stats)

pivot_table = summary_ df.pivot(index= try*, 'V ], columns=[],

print(pivot_table)

Figure 11: Calculation of Statistics

These processes have been applied also for Demographic Dataset



pca = PCA(n_compone =n_components )
principal_component pca.fit_trans

i in range(n_components:

ownership_pca, ownership_pca df, ownership_scaler = apply_pca(df, ownership variables)
availability | vailability pca_df, ilability ler pply_pca( ilability_ variables)
usage pca, usage pca df, usage scaler = apply pca(df, usage variables)

figure(figsiz .
t.bar(range( 3 ca. lained_variance_ratio ) + 1), pca.explained_variance_ratio_, alpha
_variance_ratio_) + 1), np.cumsum(pca.explained_wvariance_ratio_)

Figure 12: First Stage PCA

print("0 print(“\nAvailabilit i 5L
print(ownership loadings_arg) print(availability loadings_arg)

Ownership Variables Loadings:

PC2 Availability Variables Loadings:
Account_15+ - E -486756 PC1
Fin_I I"ISt_pACC_15+ - 1& . 289735 atm 188k B8.647463
Owns_CC_15+ -4628 -862024 bank_branches_16ek -8.350282
Owns_DC_15+ -517. -886767 insurance 1@ek -0.676827

print(” !
print({usage_loadings_arg)

Usage Variables Loadings:

dep_account_cbank_16e0
out_dep_cbank_GDP
out_dep_other_ GDP
out_loan_cbank_ GDP
number_deposit_cbank_account
Saved Fin_Inst_15+
Borrowed_15+

Saved 15+

saved Fin_Inst2_:
Borrowed_Fin_I

Utility Pay_Acc_15

D0 000 OO0 000

1706876
.162494
-593051
.675109

Figure 13: Loadings of each sub-index



print("P (A 25
print("” v :", ownership pca.explained variance )

print(’ » ownership pca.explained variance ratip )

print("” :
print(’ 1 , .explained variance_)
print(’ ( ', availability pca.explained variance_ratio )

print("\n (A ")
print("E v :", usage pca.explained variance_ )
print(’ » usage pca.explained variance ratio )

Figure 14: Eigenvalues

var_pen_arg = calculate_sub_index(df_arg, ownership_variables)

'], var_avail arg = calculate_sub_index(df_arg, availability| variables)
» var_usage arg = calculate sub_index arg, usage_variables

_usage_arg lculate_sub_index(df_arg ge_variabl

1. var_pen_irl = calculate_sub_index(df_irl, ownership_variables)
'], var_avail irl = calculate_sub_index(df_irl, availability| variables)
1, var_usage_irl = calculate sub_index(df_irl, usage variables)

scaler = StandardScaler
df_arg[[
df_irl[[

ransform(df_arg|[
ransform(df_irl[

weights_arg
weights_irl

df_arg['FII'] —_arg[ 1 * weights_arg[@] +
1 * weigh
1 * weights_arg[2])

1 * weights_irl[e] +
1 * weights_irl[1] +

statsmodels.formula.api

df_arg[
df_irl[
combined data = pd.concat([df_arg, df irl])

formula = "FII ~

fixed effects model = smf.ols(formula, data-combined data).fit()
print(fixed_effects_model.summary())

Figure 16: Fixed Effects Regression



pandas as pd
seaborn =
t matplotlib.pyplot as plt

subindex FII_ARG
subindex FII IRL
demographics_ARG
demographics IRL

df_arg
df irl

df_arg['C
df _irl['C

combined_data

variables to check

correlation_matrix =

pd.read_csv('
pd.read csv( ' /co
pd.read_csv('
pd.read csv( /c

pd.merge(subindex FII_ARG,
pd.merge(subindex FII IRL,

5ns

.concat([df_arg,

combined_data[variables_to_check].corr()

Figure 17: Correlation Matrix and Heatmap

OLS Regression Results

Dep. Variable:
Model:

Method:

Date:

Time:

No. Observations:
Df Residuals:

Df Model:
Covariance Type:

Least Squares
Sun, 11 Aug 2624

FII
0oLs

R-squared:

Adj. R-squared:
F-statistic:

Prob (F-statistic):
Log-Likelihood:
AIC:

BIC:

22:58:20
22

13

8
nonrobust

Intercept
C({Country)[T.Ireland]
Population_15
Individuals_using_internet
Life_satisfaction

HDI

Economic_freedom
GDP_per_capita
Inflation_GDP_deflator

DN P W ®®N W

-884
-984
-899

2 e 0NWS®

Omnibus:
Prob(Omnibus) :
Skew:
Kurtosis:

Durbin-Watson:
Jarque-Bera (JB):
Prob(JB):

Cond. No.

Notes:

[1] Standard Errors assume that the covariance matrix of the errors is correctly specified.

Figure 18: Regression Results

demographics_ARG, on="
demographics IRL, on=



Correlation Matrix Heatmap

Population_15

Individuals_using_internet

Life_satisfaction -0.4

-0.2

HDI

-0.0

Economic_freedom

GDP_per_capita

Inflation_GDP_deflator

HDI

Population_15
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Individuals_using_internet
Inflation_GDP_deflator

Figure 19: Heatmap
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