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1 System Specifications:

Hardware Overview:

Device name: DESKTOP-2IQJKUO

Processor: Intel(R) Core(TM) i15-1035G1 CPU @ 1.00GHz 1.19 GHz
Installed RAM: 8.00 GB (7.77 GB usable)

Device ID: FOAFB616-BCE8-4692-8C38-05400EACAOD2

Product ID: 00327-60000-00000-AA589

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

Windows Specifications:

Edition: Windows 11 Home Single Language

Version: 22H2

Installed on: 06-03-2023

OS build: 22621.1848

Experience: Windows Feature Experience Pack 1000.22642.1000.0

2 Software and Other Tools:
Microsoft® Excel®

Microsoft 365 MSO (Version 2212 Build 16.0.15928.20196) 64-bit
License ID: EWW_768ebdd(0-2636-4fa6-9¢39-a6ce92a91ce2 728324fdd0cfcabed5

Python's PyCharm

PyCharm 2023.1.2 (Community Edition)

Build #PC-231.9011.38, built on May 16, 2023
Runtime version: 17.0.6+10-b829.9 amd64

VM: OpenJDK 64-Bit Server VM by JetBrains s.r.o.
Windows 11.0

GC: G1 Young Generation, G1 Old Generation
Memory: 994M

Cores: 8



Packages present/installed in PyCharm

Package Installed Updated

Name Version Version Description
Faker 18.11.0 19.3.0 Generate fake data for testing and development.
Python Imaging Library (Fork) for image
Pillow 10.0.0 10.0.0 processing.
contourpy | 1.1.0 1.1.0 Contour plotting in Python.
cycler 0.11.0 0.11.0 Composable cycles for Matplotlib.
Library for manipulating fonts, written in
fonttools | 4.41.0 4.42.0 Python.
Efficient C++ implementation of constraint
kiwisolver | 1.4.4 1.4.4 solver.
matplotlib | 3.7.2 3.7.2 Plotting library for Python.
numpy 1.25.0 1.25.2 Fundamental package for scientific computing.
packaging | 23.1 23.1 Core utilities for Python software packaging.
pandas 2.0.2 2.0.3 Data manipulation and analysis library.
patsy 0.5.3 0.5.3 Descriptive statistics using formulas.
pip 22.3.1 23.2.1 Package installer for Python.
pyparsing | 3.0.9 3.1.1 General parsing module for Python.
python-
dateutil 2.8.2 2.8.2 Extensions to the standard datetime module.
pytz 2023.3 2023.3 World timezone definitions for Python.
Scientific library for mathematics, science, and
scipy 1.11.1 1.11.1 engineering.
Statistical data visualization based on
seaborn 0.12.2 0.12.2 Matplotlib.
Easily download, build, install, upgrade, and
setuptools | 65.5.1 68.0.0 uninstall Python packages.
six 1.16.0 1.16.0 Python 2 and 3 compatibility library.
statsmodel
s 0.14.0 0.14.0 Statistical modeling and econometrics library.
tzdata 2023.3 2023.3 Time zone database and utilities.
wheel 0.38.4 0.41.1 Binary package format for Python distributions.

3 Synthetic Dataset Creation:

The configuration process for generating a synthetic dataset for cross-border payment
analysis involved carefully selecting attributes that capture essential transaction details. By
leveraging the Python programming language and relevant libraries, we will outline the steps
to construct a comprehensive dataset for investigating the impact of blockchain and
distributed ledger technology (DLT) on payment efficiency.



Following libraries are required:

‘pandas’ for data manipulation and analysis.
‘random’ for generating random values.
‘Faker" for creating fake data.

‘math” for mathematical operations.
“datetime” for working with date and time.
‘numpy’ for numerical computations.
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The synthetic dataset creation involves emulating cross-border payment scenarios with
intricate attributes. The process involves generating attributes such as transaction specifics,
currency pairs, payment intents, and global regions. The code snippet provided constructs a
sample dataset comprising 10,000 rows.

datetime

numpy np

NUM_rows =

fake = Faker()

related_countries
(
p

(
\




Key Steps:

Set the number of rows in the dataset using ‘num_rows’.

Initialize the "Faker" library for generating fake data.

Define related countries for each currency pair in the ‘related countries” dictionary.
Define common payment purposes in the ‘payment_purposes’ list.

Generate dummy data for each feature within a loop.

Append the generated data to a list of dictionaries.

Create a ‘pandas’ DataFrame using the generated data.

Calculate additional columns such as 'Total Cost' and 'Speed of Transaction'.
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4 Data Analysis, Visualization and Correlation Analysis:

Ensure that the following Python packages are installed:

‘pandas’ for data manipulation and analysis.
‘random’ for generating random values.

‘Faker® for generating fake data.

‘math” for mathematical operations.

“datetime” for working with date and time.
‘numpy’ for numerical computations.

‘seaborn’ and ‘'matplotlib.pyplot’ for visualization.
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The code snippet develops analysis to compare transaction costs and speeds across different
categories, such as currency pairs and origin countries. Visualizations in the form of bar
charts offer insights into these comparisons.

Further, the script calculates correlations among numeric attributes in the dataset and
classifies them based on strength. Strong, moderate, and weak correlations are identified and
printed. Additionally, a heatmap visualization of the correlation matrix is generated using
‘seaborn” and “matplotlib.pyplot’.

5 Cost Simulation:

Following Python packages needs to be installed:
1. "numpy’ for numerical computations.

2. “pandas’ for data manipulation and analysis.

3. "matplotlib.pyplot’ for data visualization.

The code snippet simulates different scenarios by varying transaction attributes, including
transaction amounts, fees, conversion rates, and FX charges. The simulation generates a
range of possible combinations and calculates the total cost for each.

numpy np

pd

atplotlib.pyplot




Key Steps:

1. Define simulation parameters with reduced ranges for transaction amounts, fees,
conversion rates, and FX charges.

2. Perform the simulation by iterating through the parameter combinations and calculating
total costs.

3. Store the simulation results in a list of dictionaries.

Creating and Analyzing the DataFrame:

A ‘pandas’ DataFrame is created from the simulation results, providing a structured
representation of the data. Each row corresponds to a unique combination of transaction
attributes and associated total cost.

Visualization:

The simulation results are visualized using separate graphs for each parameter. Matplotlib's
‘subplots” feature is used to arrange multiple graphs within a single figure. The visualizations
offer insights into the relationship between transaction attributes and their impact on total
costs.

6 Speed Simulation:
Following Python packages needs to be installed:

1. “pandas’ for data manipulation and analysis.
2. ‘numpy for numerical computations.
3. "matplotlib.pyplot’ for data visualization.

In the given code snippet, a range of scenarios is simulated by manipulating various
transaction attributes, such as transaction amounts, gas limits, transaction times, and block
sizes. Through this simulation process, the transaction speed is precisely computed for each
unique combination, yielding a comprehensive understanding of the interactions between
these parameters.

Key Steps:

1. Define simulation parameters, such as transaction amounts, gas limits, transaction times,
and block sizes.

2. Perform the simulation by iterating through parameter combinations and calculating
transaction speeds.

3. Store the simulation results in a list of dictionaries.

Creating and Analyzing the DataFrame:

A ‘pandas’ DataFrame is created from the simulation results, providing a structured
representation of the data. Each row corresponds to a unique combination of parameters and
the associated transaction speed.



Visualization:

The simulation results are visualized using separate graphs for each parameter. Matplotlib's
‘subplots” feature is used to arrange multiple graphs within a single figure. The visualizations
illustrate the impact of parameter variations on transaction speed.

tion_amounts = [

= amount /

simulation_results.append({

: amount
: gas_limit

: time

ion_speed




