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even with the slightest of the interactions that it undergoes
with its surrounding environment.

Hence, it was very difficult to achieve practical results
with the technology in the '70s or ’80s, when a major
portion of the mathematics of quantum computation was being
developed.[18] But, as technology progressed and classical
systems become more robust and error-resistant, the possibility
of developing precise control systems for actual quantum hard-
ware increased, and the first experimental quantum computer
was established using Nuclear Magnetic Resonance (NMR) in
atoms and molecules at the Technical University of Munich,
Miinchen, Germany. This feat opened new avenues for the
development of quantum technologies.[19]

Figure 4. IBM Quantum Computer (Source: IBM Quantum)

Fast forward to today, most of the universities are working
on various aspects of quantum computing. Not only academia
but in the private sector, big companies like IBM, Google, Mi-
crosoft, Bosch, and even start-ups like Rigetti, DWave, IonQ,
and many more are working on various types of technologies
that have a great potential for developing the future quantum
computers and quantum networking technologies.[7]

A few different types of designs include electron spin qubits,
superconducting qubits, ionic qubits in RF/optical ion traps,
nitrogen-vacancy center qubits, topological qubits with exotic
Majorana fermions, and also photonic qumode systems.[20]

This paper tries to scratch the surface of the field of Quan-
tum Finance leveraging the benefits of the Quantum Paradigm
to solve real world scenarios in Stock Market Analysis.

II. CLASSICAL APPROACH

This section will try to give an in-depth overview to
the classical approach that have been implemented to tackle
financial uses cases. When talking about tools that help to
determine the state of market and perform important analysis
of the same, we arrive at the following:

1) Moving Average Convergence Divergence(MACD):
These are specific type of indicators which signals after
the appearance of Trading Condition.

2) Accumulation and Distribution Line(A/D): They are
used to measure the volume of security over a range
of trade. They are an essential part when it comes to
Financial Analysis.

3) Aroon Indicator:The measurement of new highs and
lows is done using Aroon Indicators. These specifically
are used in price movement of market trends.

4) Average Directional Index(ADI): They are used to mea-
sure the momentum and the strength of the price moving
trend. Any value above 40 corresponding to the ADI
score indicates a High Trending and ADI below 20
indicates None Trending.

5) On Balance Volume(OBV): An indicator with measures
of volume of security over time with positive and
negative flows.

6) Relative Strength Index(RSI): These are a counter of
MACD and signals before the trading condition appears.

These were some of the major tools which are used when
it comes to stock market analysis. They are extensively used
along with several algorithms. Looking into the major chal-
lenges that current companies are trying to tackle leads us to
majorly three fields:

1) Portfolio Optimization: As the name suggests, these
type of problem statements focus more on the ways
to optimize the portfolio of an individual or a firm to
minimize the losses incurred.

2) Stock Price Prediction: These are the problem state-
ments that are dependent upon the prediction of trends in
the stocks price specifically. These prediction thus helps
the owner of stock, to make choices more efficiently and
reduce the risk of incurring huge losses.

3) Risk Analysis: It is the analysis of measure of an in-
vestors willingness to take risk and invest in a particular
asset. It is comprises of two components Risk Capacity
and Risk Aversion.

In the paper we will be focusing more on the part of

Portfolio Optimization.

A. Portfolio Optimization

This is an area which deals with increasing the profitability
of the portfolio of owners and simultaneously reducing the risk
incurred when trading is being made. Users like to have the
portfolio which is clean, gives them high returns and involves
less risk.[8] They want to have the selection of investment
which fully fills their long term financial goals and are risk free
at the same time.[9] Also The focus is on how to maximize
the earnings.

B. Methods to achieve an Optimal Portfolio

1) Equal Weight: All components are assigned equal
weights and this method has proven to be the most
useful as there are no views when interested all assets are
random.[10] This is the most basic form of optimization
technique that is used across the industry.[11]

Equal Weight Optimized portfolios are beneficial but
still have a lot of drawbacks like:
Sudden changes in the portfolio can cause drastic
change.
It is not suitable for sectors with High Catastrophic
Loss Rates.


















