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Abstract

Recent years have seen more and more the importance of the management of credit
risk for investors, especially institutional investors with large portfolios of corporate bonds,
loans or other credit products. Questions such as how to evaluate the credit value-at-risk
given large amounts of information (like different ratings and multiple credit metrics issued
by different rating companies) and how to build an efficient credit portfolio (having the
highest expected return under a certain level of credit risk) have become increasingly difficult
to solve using traditional methods and models. Especially for the second question, the rising
dimension of the portfolio under limited computational speed calls for leveraging some more
robust algorithms for the large portfolio optimization.

In this paper, we choose JP Morgan’s CreditMetrics model to evaluate the portfolio’s
credit value-at-risk for the elaboration of our thesis and try to solve the problem of how to
leverage multiple credit metrics (as a major input for the model) issued by different rating
firms to largely reduce the negative impact of variation of different sources, for the slightest
difference among the metrics might result in a huge deviation in the evaluation of the credit
risk. Last we will introduce and exploit an increasingly popular and robust algorithm in
today’s Large Scale Linear Planning Problem-Simulated Annealing to optimize our credit
portfolio.

Generally, the paper can be viewed as applying existing models with some improving
methods to better solve today’s problem.
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