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Abstract

Aiming at the problem that the asset's fluctuation influences the borrower's repayment ability, a
loan with a new and flexible repayment method is designed, which depends on the asset value of
the borrower. In detail, the repayment due is the proportion of the present value of the borrower's
asset. In order to avoid too little the repayment due and too long repayment period, a boundary
for the repayment due is set up. This repayment method can reduce the loan default probability.
But it causes the uncertainty of the pay off time. By establishing a mathematical model of the resi-
dual value of the loan, this repayment method with the boundary can be transformed into an ini-
tial-boundary value problem of a partial differential equation. The analytic expression of the re-
sidual loan value and the expected time to pay off the loan are calculated. Finally, numerical ana-
lyses are shown.
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Figure 1. The relationship between the expected time to pay off the loan and the 7 the total debt Q
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Figure 2. The relationship between the expected time to pay off the loan T and the total debt Q when the borrower’s asset
value S is changed
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Figure 3. The relationship between the expected time to pay off the loan 7 and the total debt Q when the parameter is changed
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Table 1. 15 companies’ KMV model theoretical default probability and this model theoretical default probability
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