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Introduction

Inspired by the new possibilities created by quantum computing and its applications on
quantitative finance [1]. A quantum algorithm is being built to understand the fixed income
market, mainly on bonds.

For simple bonds, as seen before, the price P is

P = % CF(t) - D(t).
i=1

where CF is the cash flow (a coupon or the principal) and D is a discount factor, both are
time-dependent. The rules about the cash flow and the discount factor are under contract [2]. The
program initially tackled only fixed coupons, but there are more complex instruments in the
market like zero coupon, float coupon, optionality, amortization [3], such characteristics are now
being taken into account to expand the possibilities of the code.

In addition, new statistics such as accrued interest, yield to maturity, duration, convexity,
and more detailed output of the cash flows are being considered as well. To not only increase the
objects that the program will be able to handle, but also a better analysis of each one of them
[2][3].

To increase the quality of the current work the project will also include another program
without using quantum algorithms to double check numbers and precision. It is almost a
duplicate to make sure the results are valid.

Research Work

Due to changing fields from MSc to PhD, it is still necessary to allocate time to catch up
in quantitative finance and quantum computing.

Quantum Computing

To improve my knowledge about quantum computing, I kept studying the book
“Quantum Computation and Quantum Information” by Michael A. Nielsen and Isaac L. Chuang
[4]. Also, to write a quantum algorithm, I studied the Azure Quantum Documentation [5]. The
latter needs more work to improve and understand the current code.

Finance

Besides the book “Options, Futures, and Other Derivatives” by John C. Hull [2], which I
started to read last semester, I added “Paul Wilmott Introduces Quantitative Finance” by Paul
Wilmott [3] as a main reference to my work.



The internship at MSCI as Quantitative Model Validation had good results and it was
extended. It helped improve my knowledge in fixed income and the architecture of development,
which is highly connected with my research work.

Studies

F17/3/089 - Deep learning and machine learning in natural sciences

Credits: 6
Responsible lecturer: Dr. Istvan Csabai

F17/2/057E- Introduction to General Relativity I1

Credits: 6
Responsible lecturer: Dr. Laszl6 Palla

Professional Activities

Quantitative Model Validation Intern

Company: MSCI Inc.

Period: March 2021 - June 2021

Hours: 24 hours a week

Description: Test python library by validating results. Validate bug-fixes and new
implementations. Find and report bugs. Develop tools for automated testing. Suggest
improvements in the development of the python library.

Mathematics Teacher Volunteer

Company: Colégio Objetivo

Period: May 2021 - December 2021

Hours: 5 hours a week

Description: Teaching mathematics to middle school. It is all done virtually and thought in
Portuguese.
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