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Abstract
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Financial systems are inherently large in scale. Banking systems include thousands of financial institutions, which are themselves commonly exposed to large pools of default risks such as those associated with corporate loans and bonds, credit cards, mortgages, and derivatives.  A pool is influenced by idiosyncratic and systematic sources of randomness. There may also be contagion effects, where the defaults in the pool can adversely affect the remaining names in the pool. Owing to their size and complexity, it is challenging to model, analyze and estimate such interacting stochastic systems as well as to develop tractable computational methods for applications such as risk capital calculation. This talk will survey our recent and ongoing work to address these problems. We formulate a broad class of empirically motivated point process models describing correlated default timing in a pool of names. We prove the weak convergence of the loss from default as the pool grows along with the fluctuation of the loss around its large pool limit. We use these results to develop asymptotic approximations for the loss from default. A method-of-moments scheme is devised to numerically solve the stochastic evolution equations governing the limiting measures. Numerical results illustrate the accuracy and computational efficiency of the approximations. The weak convergence results can also be used to develop computationally tractable likelihood estimators of the model parameters in large systems. 

The material in this talk is based on papers coauthored with Justin Sirignano (Stanford), Richard Sowers (UIUC), and Kostas Spiliopoulos (BU).
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