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Projects GOAL OF THE PROJECTS •  Prepare to your next professional life •  Conduct a R&D project on current topics •  Experience the challenges faced by quant teams DELIVERABLES •  15 pages maximum report •  Tool implemenLng the model •  30 minutes presentaLon TIMELINE •  November: make groups •  Last lesson: round tables and targets deﬁniLon •  Beginning of March: delivery of the report and the tool •  Mid March: oral presentaLon in our oﬃce in La Défense 



Machine learning on a Kaggle database: Give me some credit DESCRIPTION OF THE PROJECT •  Retail banking customers are more or less likely to default based on the value of their own credit risk drivers •  The Kaggle database includes credit risk observaLons and values of the features •  StaLsLcal modeling can be used to link both informaLons TARGETS •  StaLsLcal analysis of the database. Prepare a training set and a test set •  Select and calibrate some machine learning algorithms to accurately predict default •  Compare XGBoost and neural networks REFERENCES •  www.kaggle.com •  Pacelli, Azzolini: An arLﬁcial neural network approach for credit risk management •  Yobas, Crook and Ross: Credit scoring using neural and evoluLonary techniques 



Machine learning on a brasilian consumer credit database DESCRIPTION OF THE PROJECT •  Retail banking customers are more or less likely to default based on the value of their own credit risk drivers •  The database includes credit risk observaLons and values of the features •  StaLsLcal modeling can be used to link both informaLons TARGETS •  StaLsLcal analysis of the database. Prepare a training set and a test set •  Select and calibrate some machine learning algorithms to accurately predict default •  Use the H20 or WEKA systems REFERENCES •  brasilian database •  H2O website • WEKA website 



CVA modeling for an interest rate swap DESCRIPTION OF THE PROJECT •  The drivers of the CVA for an interest rate swap are the whole interest rate curve, its volaLlity and the credit spread of the counterparty. •  As CVA is a complex and exoLc derivaLve, liale is known on its senLvity to some risk factors TARGETS •  StaLsLcal analysis of the interest rate curve dynamics •  Develop a Swap pricer and and CVA pricer •  Analyze the sensiLvity of the CVA to IR level, slope, curvature and volaLlity REFERENCES •  P. Priaulet, Produits de taux d’intérêt (Economica) 



Numerical method to compute CVA DESCRIPTION OF THE PROJECT •  CompuLng CVA and DVA is very computaLon intensive •  Henry-Labordère has developped a numerical method to achieve such computaLons accurately: the parLcular method TARGETS •  ImplementaLon of Henry-Labordère’s approach •  Pricing of the CVA on an interest rate swap REFERENCES •  Pierre Henry-Labordère, Counterparty risk valuaLon: a marked branching diﬀusion approach (haps://arxiv.org/pdf/1203.2369.pdf) •  Pierre Henry-Labordère, Culng CVA’s complexity, Risk (2012) 



CDO models and implied correlaBons 



DESCRIPTION OF THE PROJECT • Applying Vasicek model on CDO market data, one ﬁnds that the implied correalLon is not constant through the distribuLon of losses of the underlying pormolio. TARGETS • Apply Vasicek model on iTraax data to see this phenomenon • Try diﬀerent models (Double t, Clayton, ExponenLal, Student, StochasLc, etc.) to ﬁnd one that ﬁts well the market REFERENCES • Laurent J.L., A comparaLve analysis of CDO pricing models, 2008 hap://laurent.jeanpaul.free.fr/comparaLve%20analysis%20CDO%20pricing %20models.pdf 



CVA Wrong Way Risk MulBplier DecomposiBon and Eﬃcient CVA Curve 



DESCRIPTION OF THE PROJECT • CVA esLmaLon is computaLonally challenging. • In their paper, Pang et al. deﬁne an algorithm based on the so-called Robust correlaLon and Eﬃcient Curve Filng to compute CVA more eﬃciently. TARGETS • Apply Pang et al. algorithm • Discuss its limits REFERENCES • Pang et al., CVA Wrong Way Risk MulLplier DecomposiLon and Eﬃcient CVA Curve (hap://www4.ncsu.edu/~tpang/MyPapers/Pang_Chen_Li_2015a.pdf) 
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