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Abstract 

We propose a method called SVM-Jacobi to approximate probability distributions by linear combinations 
of exponential distributions, associated with a comprehensive asymptotic analysis.  In multivariate cases, 
the method also effectively works to provide approximations by linear combinations of products of 
independent exponential distributions.  The proposed method is particularly applicable and useful in 
quantitative finance and actuarial science.  Many pricing and hedging formulas have closed forms under 
exponential distributions.  By approximating the real distributions, we are capable to use the closed-form 
formulas and fitted coefficients of SVM-Jacobi to approximate the prices and Greeks.  In addition to the 
methodology, we give examples of approximating the credit value adjustment of defaultable bonds, 
financial derivatives with single payments and credit default swaps, and the value of equity-linked death 
benefits.  Some numerical results also are presented for illustration. 
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