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Numerical Computation of Stock Loan Valuation
with Stochastic Interest Rates

JIN Hui

(School of Economics, Hangzhou Dianzi University, Hangzhou 310018, China)

Abstract: For the purpose of stock loan valuation, a stock price model is established under the
stochastic interest rate framework, and the continuous state bivariate process of stock price is
approximated by a discrete state bivariate birth-death process. More specifically, the logarithmic process
of stock price is approximated via moment matching, while process of the interest rate is approximated
based on the Ehrenfest processes approach. Furthermore, a numerical approach using the
uinformizaion procedure is developed to compute the transition probabilities of stock price, which in turn
leads to the stock pricing and calculation of loan-to-value ratios. Numerical results demonstrate the
validity of the numerical approach with speed and the rationality. Given the maturity of stock loan, the
loan-to-value ratios almost remain stable.
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