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The tools installed and configured for the MSc project “Tracking Error of Passive Equity
Funds. Data Analysis Using Morningstar Financial Data” can be easily replicated following
the two sections for the ETL and Python setup.

1 Setting up the ETL environment

The ETL (Extract, Transform, Load) process was performed using the three following tools:

- SQL Server Management Studio (SSMS): the Microsoft application that allows to
create, manipulate, and maintain the database where the funds data is stored;

- SQL Server Integration Services (SSIS): the Microsoft package that permits to generate
an Integration Services Project, where the user can build complex ad-hoc solutions for
any data cleaning task;

- Visual Studio: the interface application that creates and opens the Integration Services
Project in which the ETL can be tested and finalized.

The three applications above can all be downloaded from the “SQL Server Data Tools (SSDT)”
page on Microsoft!*], taking into account that all the following tools need to be installed from
the “Visual Studio 2017 (SSDT)” instance:

t/ RELEASE 15.8.0
‘ Microsoft SQL Server Data Tools

Install tools to this Visual Studio 2017 instance:

Visual Studio Enterprise 2017 Y

Install tools for these SQL Server features:
SQL Server Database

SQL Server Analysis Services

SQL Server Reporting Services

SQL Server Integration Services

Install Close

Figure 1: Required selection in the Visual Studio instance




The Visual Studio Installer also allows to select specific components that will be available for
the ETL. The components can be selected in the “Modify” button of the “Visual Studio
Community 2019” application:

Visual Studio Installer

Installed Available

0 Visual Studio Community 2019 Ay
16.8.5 Launch
© Update available More ¥
16.11.0 View details Update

ﬂl Microsoft SQL Server Data Tools for Visual Studio 2017 (SSDT) Modify
15.9.33 Launch
© Update available More ¥
15.9.38 View details Update

Figure 2: Modification on Visual Studio components

The ETL process used in the MSc project “Tracking Error of Passive Equity Funds. Data
Analysis Using Morningstar Financial Data” requires only the database connections, the
Python integrations, and the Visual Studio extension.

The Visual Studio components to be selected are the ones highlighted in the image below:

Modifying — Visual Studio Community 2019 — 16.8.5

Workloads  Individual components  Language packs  Installation locations
Other Toolsets (6)
@ Data storage and processing |ﬂ|l Data science and analytical applications
Connect, develop, and test data solutions with SQL Server, é Languages and tooling for creating data science
Azure Data Lake, or Hadoop. applications, including Python and F#.
[.'1 Visual Studio extension development .] Office/SharePoint development
wl Create add-ons and extensions for Visual Studio, including - Create Office and SharePoint add-ins, SharePoint
new commands, code analyzers and tool windows. solutions, and VSTO add-ins using C#, VB, and JavaScript.
A Linux development with C++ .D .NET Core cross-platform development
L4 Create and debug applications running in a Linux Build cross-platform applications using .NET Core,

environment. ASP.NET Core, HTML/JavaScript, and Containers includin...

Figure 3: Required selection of Visual Studio components

The files with the Integration Services project have been attached to the “ICT Solution
Artefact” zipped submission and can be re-opened and re-run within the Visual Studio
environment, after downloading the data uploaded on Kaggle at the URL below:
www.kaggle.com/dataset/71dd01a5303c3fbla3894deca254572e91b6fc48517a261580a476a2
72417088



http://www.kaggle.com/dataset/71dd01a5303c3fb1a3894deca254572e91b6fc48517a261580a476a272417088
http://www.kaggle.com/dataset/71dd01a5303c3fb1a3894deca254572e91b6fc48517a261580a476a272417088

2 Installing Python and Jupyter Notebook

Python is often the cornerstone of data analytics works, and the MSc project “Tracking Error
of Passive Equity Funds. Data Analysis Using Morningstar Financial Data” is not an
exception.

Python 3 is required to be installed for two reasons:

- Running the scraping scripts within the ELT process, which permit to collect the list of
passive funds, their financial information, and their prices along the ones of the indices
they track;

- Performing the EDA and the tuning of machine learning models on the cleaned data.
Both tasks are completed in the Jupyter Notebook environment, which can be created
by installing the jupyter library.

The application can be installed from the official Python websitel?l, and any version 3.x would
work in order to replicate the steps completed for this project.
The Python installation does not need specific guidance, as the default installation is sufficient:

&% Python 3.2.0 (64-bit) Setup - *
I
y Install Python 3.8.0 (64-bit)

Select Install Mow to install Python with default settings, or choose
Customize to enable or disable features.

@ Install Now

C\Programs'\Python'\Python38

Includes IDLE, pip and documentation
Creates shortcuts and file associations

= Customize installation
Cheoose location and features

Install launcher for all users (recommended)

pgth{o_n

W]nd OWS [ Add Python 3.8 to PATH Cancel
Figure 4: Default Python 3.x installation

Once the Python 3.x installation is completed, the required libraries below also need to be
installed using the pip commandt!:

- matplotlib

- numpy

- pandas

- seaborn

- sklearn

- Xgboost

- xlrd
After setting up the Python application, the Jupyter Notebook environment can be opened using
the command prompt™ — cmd application in the search box on the Windows taskbar — changing
the current directory to the Python executable path (using the cd command), and type jupyter
notebook to launch Jupyter Notebook.



The steps to take in the command prompt are displayed in the image below, which shows also
that the jupyter library is already installed in Python:

EX Command Prompt - jupyter notebook
Microsoft Windows [Version 10.8.19643.1165]
(c) Microsoft Corporation. All rights reserved.

C:\Users\steee:cd C:\Program Files\Python39\Scripts

C:\Program Files\Python39\Scripts:pip install jupyter

Defaulting to user installation because normal site-packages is not writeable

Requirement already satisfied: jupyter in c:\program files\python3S\lib\site-packages (1.6.8)

Requirement already satisfied: gtconsole in c:\program files\python39\lib\site-packages (from jupyter) (5.8.2)

Requirement already satisfied: ipykernel in c:\program files\python39\lib\site-packages (from jupyter) (5.4.3)

Requirement already satisfied: ipywidgets in c:\program files\python39\lib\site-packages (from jupyter) (7.6.3)

Requirement already satisfied: nbconvert in c:\program files\python39\lib\site-packages (from jupyter) ( .7)

Requirement already satisfied: notebook in c:\program files\python39\lib\site-packages (from jupyter) (6.2.9)

Requirement already satisfied: jupyter-console in c:\program files\python39\lib\site-packages (from jupyter) (6.2.8)
Requirement already satisfied: ipython>=5.0.0 in c:\program files\python39\lib\site-packages (from ipykernel->jupyter) (7.20.0)

C: \Program Files\Python39\Scripts:jupyter notebook
:11:56.452 NotebookApp] Terminals not available (error was No module named 'winpty.cywinpty')

.202 NotebookApp
.282 NotebookApp
.217 NotebookApp] http://localhost:8888/?token=28cdc42e3683776a4df9e96Ta96c6476383520F7b50c47df

] Serving notebooks from local directory: C:\Program Files\Python39\Scripts

]

]
.217 NotebookApp] or http://127.0.0.1:8888/?token=26cdc42e3683776a4df9e96Ta96c6476383520F7b58c47df

]

]

Jupyter Notebook 6.2.8 is running at:

.217 NotebookApp] Use Control-C to stop this server and shut down all kernels (twice to skip confirmation).
:57.467 NotebookApp

To access the notebook, open this file in a browser:
file:///C:/Users/steee/AppData/Roaming/jupyter/runtime/nbserver-13624-open.html
Or copy and paste one of these URLs:
http://localhost:8888/ ?token=20cdc42e3683776a4df9e96Ta96c6476383528F7b50c47df
or http://127.6.0.1:8888/ Ptoken=20cdc42e3683776a4df9e961a96c6476383520F7b50c47df

Figure 5: Opening Jupyter Notebook from the command prompt (cmd)

The Python scripts for scraping (in .py format) and for the Jupyter Notebook environment (in
.Ipynb format) have been attached to the “ICT Solution Artefact” zipped submission and can
be simply re-opened and re-run in any Python IDE and in Jupyter Notebook respectively.
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