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Background and Introduction 

While there are still enormous challenges left to be overcome, few will dispute that Quantum 
Computing is becoming a reality: a small number of firms, IBM being one of them, are 
conducting experiments on actual machines that not only 
demonstrate the feasibility of large scale 
quantum computation, but pave the way to the 
development of industry changing applications. 
Chemistry, pharmacy, transportation and 
logistics are examples of activities where the 
availability of a new level of simulation and 
optimisation capabilities has already started 
enabling a step change in the nature and efficacy 
of the products and services that can be delivered. 
An ecosystem is fast growing to support this 
exciting development: hundreds of research units, 
specialised start ups, software and hardware 
companies are supporting every element of the 
Quantum Computing value chain.  

In this Meetup session, we are taking a close look at the applications in the Finance industry. Banks, 
insurers, asset managers, trading organisations, payment and securities infrastructure entities, 
regulatory and supervisory bodies can all immensely benefit from the technology. Not only will it push 
much further away the existing boundaries of what can be usefully computed, but it will enable the 
development of new classes of algorithms that will address several hard problems that have been left 
unresolved for too long, such as the effect of interactions in ‘beauty contests’, the contagion 
mechanisms in systemic risks, or the impact of marginal capital usage on pricing adjustments. 

Indeed Computational Finance has enjoyed several decades of impressive achievements, from the 
Black−Scholes−Merton formula to the latest strategies in algorithmic trading. Quants and IT 
specialists have accumulated a number of theories, methods and practical solutions to every single 
problem the financial professionals are facing. In recent years, they have started exploring various 
innovative ways to leverage machine learning and other AI approaches to expand and complement the 
intellectual capital already available. Given the magnitude and complexity of the domain, it is expected 
that any new capability needs to align with this vast amount of legacy. 
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Some of the Topics Addressed at the October 22, 2018 Session 

Bridging the gap 
Computational finance mainly addresses 3 sets 
of issues, that are closely connected: 
- How factors such as interest rates, volatility, 

etc. drive the value of financial objects; 
- How portfolios of financial objects behave 

over time and how this evolution can be 
controlled; 

- How the behaviour of consumers of financial 
objects (individuals, organisations) affect both 
the objects and the factors driving them. 

From this simple definition it is obvious that the 
overall equilibrium of the complete system is 
extremely difficult to model (some will notice 
the similarity to many-body physics). This is why 
most of the analytics so far have been limited to connecting two of the three sets of dynamic entities 
illustrated above. We have good reasons to hope that the immense power of quantum computing will 
allow us in the next decade to address the problem in its entirety. 

Exploring use cases… 
As most people familiar with quantum computers know, those machines cannot be considered as 
‘super powerful computers’ but rather as new information processing capabilities that will help us 
solve some of the problems for which classical computers have not provided effective solutions. Many 
of the Computational Finance domains, as illustrated below, can greatly benefit from those novel 
approaches, that are revolutionary in themselves: It is interesting to note that scientists searching for 
‘good’ quantum algorithms have occasionally obtained results that are valuable for classical 
computers as well! 

The (intellectual) price to pay is that quantum-solvable problems frequently have to be specified in a 
completely new manner. This explains why many organisations have already started working with 
Quantum Computing even if the technology is not fully mature: it is not sufficient to be confident in the 
fact that the machines will evolve greatly; a major requirement is also that the business and technical 
knowledge necessary to exploit them becomes available on time. 



Building an advantage 
Scientists and complexity theorists have accurately characterised the colossal performance increase 
that certain algorithms can provide. In finance, there are instances where we can aim for polynomial, 
and sometimes exponential speed-ups. But generally, the reality is a little more complex: in many 
cases we rely on heuristics where it is not easy to quantify the benefits; and most importantly the 
performance of quantum computers depends on numerous variables, of which the number of qubits is 
only one. Noise and decoherence are our our worst enemies. 

In the Meetup session we will present some of the actual 
experiments IBM is conducting. One of them is the simulation of 
the value of a T-Bill through the quantum equivalent of a Monte 
Carlo simulator.  

We will see that as expected the performance increase 
compared to a classical simulator is quadratic, but we will 
also discuss the many difficulties that one has to overcome 
in order to build a full scale, practical solution. 

To Learn More… 

From the intellectually curious to the expert, IBM has a mine of information that is publicly available. 
Connect for instance to: 

https://www.ibm.com/blogs/research/category/quantcomp/ 

For those with a business interest in the technology go see the various ways to engage at: 

http://www.research.ibm.com/ibm-q/ 

In particular, you can become a member of the IBM network: 

http://www.research.ibm.com/ibm-q/


https://www.research.ibm.com/ibm-q/network/ 

If you are a programmer or have an interest in the development of quantum computing applications, 
look at: 

https://quantumexperience.ng.bluemix.net/qx/experience 

Please also note that IBM is an active contributor to open source software, most notably: 

https://qiskit.org/aqua 

where a set of Financial Software libraries will soon become available. 

Thank you for your interest ! 
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