
 

 
 
 
 

Thesis proposal: 

The impact of volatility modelling on cliquet option 
valuation 

 

Presentation 

Synopsis (from Wilmott): "Cliquet options are at present the height of fashion in the world of equity 
derivatives. These contracts are appealing to the investor because of their protection against 
downside risk, yet with significant upside potential. Capping the maximum, as in this globally 
floored, locally capped example, ensures that the payoff is never too extreme and therefore that the 
value of the contract is not too outrageous" 

The development of the range of the exotic payoff for mono-asset equity products has triggered several 
new developments of pricing framework, especially in the area of the volatility modelling. One of the 
famous example is the cliquet equity option. Due to their multi-observation period structure, this 
product appears to be more sensitive to change in volatility structure over time.  

The purpose of this thesis is to make a review of the approaches for volatility modelling (local 
volatility, stochastic volatility, ...) and to analyse and compare several of them on a few practical cases 
(specific product description and benchmark prices can be obtained). The target of the student is to 
produce out with a set of recommendations - best practice to follow when tackling the valuation of 
those options under various market conditions. Additionally, several sensitivity analysis could be 
performed (impact on greeks, moneyness, ...)  in order to reach a broader understanding of the impact 
a more sophisticated variance modelling in the pricing process. 
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Student profile  

The student must have the following profile: 

 Mathematical background 

 Programming skills 

 Good level in English 
A meeting between the student and the PwC quant group will be organised to clarify the objectives, 
discuss the practical details and assess the student profile. 
 

Practical details 
In addition to the follow-up provided by the University, the student will be followed by a member of 
the PwC quant group. 
The thesis can be combined with a PwC internship. 
 

PwC contact: Guillaume Magdelyns (guillaume.magdelyns@be.pwc.com) 



 

 
 

Thesis proposal: 

Moving from Value-at-Risk to Expected Shortfall  

 

Context and Presentation 

 
Over the past years, VaR has been largely used by financial institutions and regulators in order to 
measure the risk of loss on a portfolio of financial assets. However, this tool has several weaknesses that 
have been recently exacerbated by the current financial crisis. Value-at-risk is often criticised as not 
presenting a full picture of the risks a company faces, the tail risk of VaR emerging since it measures 
only a single quantile of the profit/loss distributions and disregards any loss beyond the VaR level.  
However alternative risk measures have been suggested by academics and are now integrated in the 
regulatory framework. The Basel Committee on Banking Supervision published in January 2016 its new 
Market risk framework (also called Fundamental Review of the Trading Book) relying on the expected 
shortfall instead of value-at-risk as the central metric for regulatory market risk capital. 
 
The purpose of this thesis is to produce an overview of the various approach suggested when calculating 
Expected Shortfall, focussing on Historical VaR and Monte-Carlo VaR. Considering the new Market 
Risk Framework published by The Basel Committee on Banking Supervision, perform an Expected 
Shortfall estimation for an equity portfolio, including various technical specificities related to risk 
measures (tail distributions, multi-variates distributions, extreme value theory, Copula’s). 
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Practical details 

In addition to the follow-up provided by the University, the student will be followed by a member of 
the PwC quant group. 
The thesis can be combined with a PwC internship. 
 
PwC contact: Guillaume Magdelyns (guillaume.magdelyns@be.pwc.com).  

 

Student profile  

The student must have the following profile: 

 Financial background  

 Mathematical background 

 Programming skills 

 Good level in English 
 

A meeting between the student and the PwC quant group will be organised to clarify the objectives, 
discuss the practical details and assess the student profile. 
 


