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Marco Paini leads client programs in the UK and the quantum computing application portfolio at 
QxBranch, an advanced data analytics and quantum computing software company headquartered in 
Washington, D.C. and with offices in the UK and Australia. QxBranch’s quantum computing offering 
comprises education and training, application identification, application design and build, developer tools 
and simulators. Since 2014 QxBranch has worked with clients on the identification and development of 
quantum applications in Financial Services and other industries. Examples of applications in Financial 
Services include portfolio optimisation, beta hedging, quantum Boltzmann sampling to accelerate training 
such as for pricing models, and quantum linear regression applied to market data. 

QxBranch’s work with clients in Financial Services is important to the quantum computing ecosystem, as 
it elicits the unique needs of the industry and helps the industry drive quantum computing technology 
toward valuable outcomes. However, without an appropriate framework, client engagements can lead to: 

  •  designing quantum solutions with no practical applicability in the near-term; 

  •  developing point solutions that cannot scale or apply broadly to the business. 

How does QxBranch then fit work done with industry experts into a coherent strategy for development 
and adoption of quantum applications in the enterprise? 

To answer the question, we start by examining what important requirements an application should satisfy: 
a quantum application should ideally have real-world use cases, need minimal complexity in the classical-
quantum interfaces, be designed to manifest a speedup and possess near-term realisability. For a financial 
application matching all these requirements is difficult and, as a result, finding useful quantum 
applications is difficult. Further, these challenging requirements are not the only element of complexity. 
Identifying and developing quantum applications requires marrying a very broad set of highly specialised 
skills. A meaningful quantum applications strategy should therefore be founded in a cohesive skill 
ecosystem, ranging from academic to industry and software engineering skills. 

Practically, with the involvement of all necessary skills, interesting quantum applications can be the result 
of generalisation of an initial and specific client’s application. An example of this is the quantum 
reinforcement learning work done by QxBranch with a media company. The generalisation of the 
application is now being used with a client in Financial Services for a process modelled as a Markov 
Decision Process. In other cases, the starting point can be a general quantum algorithm with potential 
broad industry applicability and near-term realisability. The case of semidefinite programming falls into 
this category, as quantum semidefinite programming algorithms, which will be illustrated in the talk, are 
among the candidate algorithms to show quantum supremacy. A standard type of convex optimisation, 
semidefinite programming can be applied to many practical problems in Financial Services, such as robust 
portfolio optimisation. 

One of the shortcomings of the modern portfolio theory is the unrealistic assumption that the distribution 
of asset returns is known exactly. Small changes to the matrix elements of the covariance matrix may, 
however, correspond to significant changes to the measures of the portfolio’s risk. Finding the maximum 
risk of a portfolio, assuming each matrix element of the covariance matrix can vary in an interval, instead 
of being a fixed number, can be expressed as a semidefinite programme. In the talk, the ability to map the 
portfolio maximum risk semidefinite programme onto the quantum semidefinite programming algorithms 
will be demonstrated, illustrating the potential value of this approach to the Financial Services industry. 


