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Configuration Manual

Fernando Garcia Garcia
Student ID; x23142448

1 Hardware/Software

1.1 Hardware/Software

@ Device specifications

Device name LAPTOP-1QOCK10A

Processor 11th Gen Intel(R) Core(TM) i5-1155G7 @ 2.50GHz 2.50 GHz
Installed RAM 8.00 GB (7.79 GB usable)

Device ID 8EDS5EBE-B6E3-4255-89C1-25F912ED10EF

Product ID 00356-07327-62806-AA0EM

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

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

mm Windows specifications

Edition Windows 11 Home
Version 23H2

1.2 Data Analysis

For this project, the latest version of Google Colab (version 1.0.0) was utilized, running
Python 3.12.5. This environment provides the necessary libraries and tools pre-installed,
allowing for efficient and scalable execution of Python code without the need for extensive
local configuration.

Google Colaboratory

Colab is a hosted Jupyter Notebook service that requires no setup to use
and provides free access to computing resources, including GPUs and
TPUs. Colab is especially well suited to machine learning, data science, and

education.

Open Colab New Notebook



2 Data Collection

Google Forms was used to gather information for this research. It was chosen because it
allows for an unlimited number of questions and responses for free. The setup was easy, and
it provided a convenient way to distribute the survey and collect responses.

21 3 responses View in Sheets

Summary Question Individual

1D copy

Estimado Participante,

Esta invitado a participar en un estudio de investigacion realizado por Fernando
Garcia, un estudiante de la Universidad Nacional de Irlanda, como parte de mi
proyecto de tesis. El propdsito de este estudio es entender la probabilidad de que los
jovenes adultos en México cambien de planes de pensiones tradicionales a planes de
pensiones innovadores basados en blockchain.

Participacion Voluntaria: Su participacion en este estudio es completamente
voluntaria. Puede negarse a participar o retirarse en cualquier momento sin ninguna
penalizacion.

Confidencialidad: Todas las respuestas se mantendran confidenciales. Los datos se



Estimado Participante,

Estad invitado a participar en un estudio de investigacion realizado por Fernando
Garcia, un estudiante de la Universidad Nacional de Irlanda, como parte de mi
proyecto de tesis. El proposito de este estudio es entender la probabilidad de que
los jovenes adulios en México cambien de planes de pensiones tradicionales a
planes de pensiones innovadores basados en blockchain.

Participacion Voluntaria: Su participacion en este estudio es completamente
voluntaria. Puede negarse a participar o retirarse en cualquier momento sin
ninguna penalizacion.

Confidencialidad: Todas las respuestas se mantendran confidenciales. Los datos
se almacenaran de manera segura y solo el equipo de investigacion tendra
acceso a ellos. Sunombre u otra informacion identificativa no se utilizara en
ningun informe o publicacion resultante de este estudio.

Impacto Potencial: Si bien participar en este estudio no presenta riesgos
significativos, proporcionara informacidn valiosa sobre las actitudes y
percepciones de los jédvenes adultos hacia soluciones de pensiones innovadoras.
Sus respuestas ayudaran a moldear las futuras politicas y estrategias de
pensiones en México, potencialmente beneficiando a las generaciones futuras.

Compromiso de Tiempo: La encuesta tomara aproximadamente 10-15 minutos
en completarse.

Informacion de Contacto: Si tiene alguna pregunta sobre esta investigacion, no
dude en contactarme en x23142448@student.ncirl.ie

Al proceder con esta encuesta, usted reconoce que ha leido y comprendido la
informacion proporcionada y acepta participar en este estudio.

Gracias por su tiempo y valiosa contribucion.

Atentamente, Fernando Garcia
Universidad Nacional de Irlanda (NCI)

O Estoy de acuerdo

o Mo estoy de acuerdo

Fig 1 Consent Page



Sexo *

O Femenino
o Masculino
O Otro

Edad *

O 2023
QO 2426
O 2629
O 3032
QO 3335

Estado civil

O Soltero(a)
o Casado(a)
O Divorciado(a)

o Viudo(a)

Fig 2 Questions 1-6

Tipo de empleo *

O Formal
O Informal

O Freelance

Ingreso mensual (MXN) *
(O Menos de $10,000
O 510,001 - $20,000
O $20,001 - $30,000

(O Maés de $40,000

¢Mctualmente tienes un plan de pension? *

O si
O Mo

Si es asi, jqué tipo de plan de pension tienes?

(O Pension del Gobiemo (AFORE)
O Fondo de pensién privado

O Ambos

O oo

Fig 3 Questions 7-14

Numero de dependientes financieros *

Qo
O1
O 2
O 3omas

Nivel méas alto de educacion completado *

(O Preparatoria
O Licenciatura

O Maestria

(O Doctorade

Situacién laboral *

O Empleado(a) de Tiempo Completo
O Empleado(a) de Medio Tiempo
O Trabajador Independiente

O Desempleado(a)

(O Estudiante

¢Qué tan informado(a) estas sobre los actuales planes de pension? *
o Muy informado(a)
O Algo informado(a)
O Poco informado(a)

O Nada informado(a)

(Contribuyes regularmente a tu plan de pensién? *

O si
O Mo

¢Qué tan confiado(a) estas en el actual sistema de pensiones en México? *

0 1 2 3 4 5

Nada confiado O O O O O O Muy confiado

(Crees que tu pension sera suficiente para tu jubilacion? *

Q si
OND

(O No estoy seguro(a)



¢Tienes (o has tenido) alguin ahorro adicienal para la jubilacion (por ejemplo, * Sies asf, ;qué tan familiarizado(a) estas con la tecnologia blockchain? *
inversiones, cuentas de ahorro)?

QO si
O Mo

O Muy familiarizado(a)

O Algo familiarizado(a)

O Poco familiarizado(a)

(O Nada familiarizado(a)
+Como calificarias tu conocimiento financiero en general? *

;Cuanto confias en la tecnologia blockchain para transaceiones financierasen =
una escala del 0 al 57

NadaAlfabetizade @ O O O O O muyAlfabetizado

Nadadeconfianza O O O O O O confianzatoral
¢Qué tan comodo(a) te sientes usando servicios financieros digitales (por *
ejemplo, banca en linea, pagos moviles)?

0 1 2 3 4 5 ;Considerarias cambiar tu plan de pension a un sistema basado en blockchain? *

Nada cémodo O O O O O O Muy cémodo O Definitivamente si
(O Probablemente si

(O Noestoy seguro(a)
Antes de este estudio, ¢habias oido hablar de la tecnologia blockchain? *

O si
O No

(O Probablemente no

(O Definitivamente no

Fig 4 Questions 15-21

;Cusles son us principales preocupaciones sobre el uso de la tecnologia * ¢Estarias dispuesto(a) a aprender mds sobre Ia tecnologia blockchain si se *
blockchain para las pensiones? (Selecciona todas las que correspondan) implementara en los sistemas de pensiones?
D Preocupaciones de seguridad O Si

Falta de comprensién O No

Problemas regulatorios
¢Qué se necesitaria para hacer la transicion de un sistema de pensiones *

Volatilidad tradicional a un sistema de pensiones basado en blockehain?

O
[ Problemas de confianza
O
O

Your answer

i Crees que la tecnologia blockchain puede mejorar la transparencia de los *

fondos de pensiones?

Q si
QO No

(O No estoy seguro(a)

¢;La implementacién de la tecnologia blockchain te haria mas propenso(a) a *
invertir en un plan de pensién?

Q si
QO No

O No estoy seguro(a)

Fig 5 Questions 22-26
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1 Timestamp Sex Age  Status Highest Level of Educ: Employment Stz Type of Employr Monthly Income (In MXN) Do you currer If yes, what type of pensionplanc
2 | 12/06/202400:42 | Agree Male 27-29 Single Bachelor’s Degree  Full-time Freelance $10,001-$20,000 Yes Private pension fund

3 | 12/06/202401:37 | Agree Male  20-23 Single Bachelor's Degree  Full-time Formal Less than $10,000 Yes Government Pension (AFORE)
4 12/06/2024 01:39 | Agree Male 20-23 Married Bachelor's Degree Full-time Formal Less than $10,000 Yes Qther

5 | 12/06/2024 03:15 | Agree Female 20-23 Single Bachelor’'s Degree  Full-time Formal Less than $10,000 Yes Both

6 | 12/06/202403:37 | Agree Male  20-23 Single High school Student Formal Less than $10,000 Yes Both

7 1 12/06/202403:38 | Agree Female 27-29 Single Master's Degree Full-time Formal $20,001-$30,000 Yes Both

8§ | 12/06/202404:06 | Agree Male 27-29 Married Bachelor’s Degree  Full-time Formal $30,001 -$40,000 Yes Government Pension (AFORE)
9 | 12/06/202405:18 | Agree Female 20-23 Single High school Full-time Formal Less than $10,000 Yes Government Pension (AFORE)
10| 12/06/202407:01 | Agree Male 20-23 Single High school Full-time Formal $10,001-$20,000 No

11 1 12/06/2024 07:13 | Agree Female 20-23 Single High school Student Formal Less than $10,000 No

12 1 12/06/2024 07:49 | Agree Female 20-23 Single Bachelor's Degree Full-time Formal $20,001 -$30,000 Yes

13 1 12/06/2024 08:35 | Agree Female 27-29 Married Master's Degree Unemployed  Informal Less than $10,000 Yes Both

141 12/06/2024 09:50 | Agree Female 27-29 Single Master's Degree Full-time Formal .$20,001—$30,000 Yes Government Pension (AFORE)
15 1 12/06/2024 11:54 | Agree Female 27-29 Married Master’s Degree Full-time Formal $20,001 -$30,000 Yes Government Pension (AFORE)
16 1 12/06/2024 15:01 | Agree Female 27-29 Divorced Bachelor's Degree  Full-time Formal More than $40,000 Yes Government Pension (AFORE)
17 1 12/06/2024 17:09 | Agree Male 27-29 Married Bachelor’s Degree  Full-time Formal $20,001-$30,000 No

18 | 12/06/2024 17:49 | Agree Male 27-29 Married Bachelor's Degree Full-time Informal More than $40,000 Yes

19 1 12/06/2024 18:38 | Agree Female 27-29 Widowed Bachelor's Degree  Full-time Formal $30,001-$40,000 Yes Private pension fund

20 12/06/202419:13 | Agree Female 20-23 Single High school Student Formal Less than $10,000 No

21 12/06/2024 21:32 | Agree Male 27-29 Married Bachelor's Degree Full-time Formal $30,001 -$40,000 No

22 12/08/202423:49 | Agree Female 27-29 Married Bachelor's Degree  Full-time Formal More than $40,000 Yes Government Pension (AFORE)
23 13/06/202400:19 | Agree Male  27-29 Single Bachelor’s Degree  Self-employed Formal $20,001-$30,000 Yes

24 13/06/2024 04:43 | Agree Female 27-29 Married Highschool Full-time Formal Less than $10,000 No

Fig 6 CSV Survey Data (After being translated)

3 Data Analysis

3.1 Percentages

# Count occurrences of each category in the "status' column
status counts = df['status’].value counts(normalize=True) * 100

# Print the counts
print("Count of each Status:")
print(status counts)

# Count occurrences of each category in the 'Income’ column
status_counts = df[ 'Monthly Income (In MXN)'].value counts(normalize=True) * 100

# Print the counts
print(status_counts)

3.2 Concatenating for word count

# Concatenate the three columns into a single series, ignoring NaNs

concerns = pd.concat([
df["What are your main concerns about using blockchain technology for pensions? (Select all that apply)"].dropna(),
df["What are your main concerns about using blockchain technology for pensions? (2)"].dropna(),
df["what are your main concerns about using blockchain technology for pensions? (3)"].dropna()

1, axis=0)

# Count the occurrences of each value
concerns_counts = concerns.value counts()

# Calculate the percentage of each concern
total entries = concerns_counts.sum()
concerns_percentages = (concerns_counts / total_entries) * 10

# Print the counts and percentages

print(“Concerns about using blockchain technology for pensions (counts):™)
print(concerns_counts)

print(“\nConcerns about using blockchain technology for pensions (percentages):™)
print(concerns_percentages)
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3.3 Word count for open-ended question

# Download necessary NLTK data
nltk.download( 'punkt"')
nltk.download( 'stopwords')

# Extract the open-ended responses column
open_ended_responses = df["What would it take to transition from a traditional pension system to a blockchain pension system?"].dropna()

# Combine all responses into a single string
all text = ' '.join(open_ended_responses)

# Convert to lowercase
all text = all text.lower()

# Remove punctuation
all_text = all_text.translate(str.maketrans('', '', string.punctuation))

# Tokenize the text
words = word_tokenize(all text)

# Remove stopwords
stop_words = set(stopwords.words('english')) # Assuming the text is in English
filtered words = [word for word in words if word not in stop_words]

# Count word frequencies
word_counts = Counter(filtered words)

# Get the most common words
most_common_words = word_counts.most_common(10)

3.4 Correlation matrix

def print_unique_values(df, columns):
for col in columns:
unique_values = df[col].unique()
print(f"\nunique values in "{col}' column:™")
print(unique values)

# Load the CSV file with the appropriate encoding
def load _data(file_path):
return pd.read_csv(file_path, encoding='I5S0-8859-1")

# File path to the csv file
file _path = 'Survey_Answers_Revised.csv' # Replace with your actual file path

# Reload the data to ensure original values are used
df = load_data(file_path)

# Identify date columns and convert them to datetime format
date_columns = ['Timestamp']
for col in date_columns:

df[col] = pd.to_datetime(df[col], errors='coerce")

# Exclude the first two columns
df = df.iloc[:, 2:]

# Convert "Age' to numerical using the specified categories
age_mapping = {
'20-23": 21.5,
'24-26": 25,
'27-29": 28
¥
df["Age'] = df['Age’].map(age_mapping)
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# Assuming 'Monthly Income (In MXN)' is a categorical variable with income ranges, map them to numerical values
income_mapping = {
"Less than $1@,000°: 5000,
'$10,001 - $20,000":
'$20,001 - $30,000': 25000,
'$30,001 - $40,000': 35000,
‘More than $40,000°: 45000

1
¥

df[ 'Monthly Income (In MXN)'] = df['Monthly Income (In MXN)'].map(income_mapping)

# Convert 'yes'/'no' answers to binary values for multiple columns
binary_columns = [
‘Do you currently have a pension plan?’,
‘Do you have (or have had) any additional retirement savings (e.g., investments, savings accounts)?’,
*Before this study, have you heard about blockchain technology?’,
"Would you be willing to learn more about blockchain technology if it were to be implemented in pension systems?

1

for col in binary_columns
df[col] = df[col].map({'Yes': 1, 'No': 8))

# Convert other relevant columns to numerical if they are not already
df [ "How confident are you in the current pension system in Mexico?'] = pd.to_numeric(df['How confident are you in the current pension system in Mexico?'], errors="coerce’)
df[ 'How would you rate your overall financial literacy?'] = pd.to numeric(df['How would you rate your overall financial literacy?'], errors='coerce')
df[ "How comfortable are you with using digital financial services (e.g., online banking, mobile payments)?'] = pd.to_numeric(df[ 'How comfortable are you with using digital financial ¢
df [ "How much do you trust blockchain technology for financial transactions on a scale of @ to 5?'] = pd.to_numeric(df[ 'How much do you trust blockchain technology for financial trans:
# Combine all numerical columns for correlation analysis
numerical_columns = [
"Age',
"Monthly Income (In MXN)',
'How confident are you in the current pension system in Mexico?',
"How would you rate your overall financial literacy?',
'How comfortable are you with using digital financial services (e.g., online banking, mobile payments)?',
"How much do you trust blockchain technology for financial transactions on a scale of @ to 5?°,
‘Do you currently have a pension plan?’,
'Do you have (or have had) any additional retirement savings (e.g., investments, savings accounts)?',
'‘Before this study, have you heard about blockchain technology?',
"Would you be willing to learn more about blockchain technology if it were to be implemented in pension systems?

# Drop rows with any NaN values in the numerical columns to avoid issues in the correlation matrix
df_clean = df[numerical_columns].dropna()

# Calculate the correlation matrix
correlation_matrix = df_clean.corr()

# Plot the heatmap with r values

plt.figure(figsize=(10, 8))

sns.heatmap(correlation_matrix, annct=True, fmt=".2f", cmap="coolwarm', vmin=-1, vmax=1)
plt.title("Correlation Matrix Heatmap")

plt.show()

3.5 Ordinal logistic regression

# Load the dataset with the correct encoding
file path = 'Survey Answers Revised.csv'
data = pd.read_csv(file_path, encoding="IS0-8859-1")

# Ensure the 'Would you consider switching your pension plan to a blockchain-based system?' column is categorical
dependent_var = 'Would you consider switching your pension plan to a blockchain-based system?’
data[dependent_var] = data[dependent_var].astype( category"')

# Define the independent variables
independent vars = ['Age’', 'Sex', 'Status', 'Highest Level of Education Completed', 'Monthly Income (In MXN)']

# Drop rows with missing values in these columns
data = data.dropna(subset=[dependent var] + independent wvars)

# Encode categorical variables (independent variables)
X = pd.get_dummies(data[independent_vars], drop_first=True)

# Define the dependent variable
y = data[dependent var].cat.codes # Convert categories to numeric codes for the model

# Fit the ordinal logistic regression model
model = OrderedModel(y, X, distr="logit")
result = model.fit(method="bfgs")

# Display the results
print(result.summary())



3.6 Decision Tree

# Handle missing values if necessary (e.g., drop rows with missing values)
df = df.dropna(subset=["'Likelihood to Switch', *Age’, 'Income Category'])

Prepare data for regression

= df[['Age', 'sex', 'status’, 'Highest Level of Education Completed’, 'Income Category']]
= pd.get dummies(X, drop_first=True) # One-hot encode categorical variables

= df["Likelihood to Switch']

oX X #H

# Split the data into training and test sets
X _train, X test, y train, y test = train_test split(X, y, test size=0.3, random_state=42)

# Fit the decision tree model
tree = DecisionTreeClassifier(max_depth=3, random_state=42)
tree.fit(X train, y train)

# Plot the decision tree

plt.figure(figsize=(20, 10))

plot_tree(tree, feature_names=X.columns.tolist(), class_names=[str(i) for i in np.unique(y)], filled=True)
plt.title("Decision Tree for Likelihood to Switch™)

plt.show()

# Predict and evaluate

y pred _tree = tree.predict(X test)
print(classification_report(y_test, y_pred_tree))

3.7 Random Forest

# Prepare data for regression

X = df[['Age', 'Sex', 'Status', 'Highest Level of Education Completed’, "Income Category']]
X = pd.get dummies(X, drop first=True) # One-hot encode categorical variables

y = df['Likelihood to sSwitch']

# Split the data into training and test sets

X_train, X_test, y train, y test = train_test split(X, y, test size=0.3, random_state=42)

# Handle class imbalance using SMOTE
smote = SMOTE(random_state=42)
X_train_smote, y_train_smote = smote.fit_resample(X_train, y_ train)

# Fit the random forest model
rf = RandomForestClassifier(n_estimators=100, random_state=42)
rf.fit(X_train_smote, y train_smote)

# Feature importance

feat importances = pd.Series(rf.feature importances , index=X.columns)
feat_importances.nlargest(16).plot(kind="barh")

plt.title('Top 1@ Feature Importances')

plt.show()

# Predict and evaluate
y_pred_rf = rf.predict(X_test)
print(classification_report(y_test, y pred rf))



3.8 Ridge regression

# Prepare data for regression

X = df[['Age', 'Sex', 'Status’', 'Highest Level of Education Completed', 'Income Category']]
X = pd.get_dummies(X, drop_first=True) # One-hot encode categorical variables

y = df['Likelihood to Switch']

# Split the data into training and test sets

X_train, X_test, y train, y _test = train_test split(X, y, test size=0.3, random_state=42)

# Define custom Ordinal Ridge Regression model
class OrdinalRidgeRegression:
def init (self, alpha=1.8):
self.alpha = alpha
self.model = LogisticIT()
self.ridge = Ridge(alpha=self.alpha)

def fit(self, X, y):
self.model.fit(X, y)
self.ridge.fit(X, y)
self.coef = self.model.coef - self.alpha * self.ridge.coef_

def predict(self, X):
return self.model.predict(X)

# Instantiate and fit the model
ordinal ridge = OrdinalRidgeRegression(alpha=1.8)
ordinal ridge.fit(X train, y train)

# Predict and evaluate
y_pred = ordinal ridge.predict(X_test)
print(classification_report(y_test, y pred))

3.9 Lasso regression

Prepare data for regression

= df[['Age’, 'Sex', 'Status', 'Highest Level of Education Completed', 'Income Category']]
= pd.get dummies(X, drop first=True) # One-hot encode categorical variables

= df['Likelihood to Switch']

- X X =

# split the data into training and test sets
X _train, X_test, y_train, y test = train_test_split(X, y, test_size=0.3, random_state=42)

# Fit the Lasso regression model
lasso = Lasso(alpha=8.1) # You can adjust the alpha parameter for regularization strength
lasso.fit(X_train, y_train)

# Predict and evaluate

y_pred = lasso.predict(X_test)

mse = mean_squared_error(y_test, y_pred)
r2 = r2_score(y_test, y pred)

print(f'Mean Squared Error: {mse}')
print(f'R"2 Score: {r2}")

# Print coefficients
print('Coefficients:", lasso.coef )

# Feature importance plot

plt.figure(figsize=(10, 6))

coef_series = pd.Series(lasso.coef_, index=X.columns)

coef_series = coeft_series[coef_series I= @] # oOnly plot non-zero coefficients
coef_series.sort_values().plot(kind="barh")

plt.title('Lasso Regression Feature Importances’)

plt.show()
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