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Abstract

Based on uncertainty theory, this paper establishes an uncertain Stein-Stein-CIR model and investigates
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the pricing problem of European call options. Firstly, the Liu process is introduced to describe the dy-
namic changes in stock prices, while the Peng-Yao model is used to characterize volatility characteristics.
In addition, the interest rate process is considered as an uncertain CIR process, thereby establishing a
new uncertain stock model—the uncertain Stein-Stein-CIR model. Secondly, on this basis, using the the-
ory of uncertain differential equations, the pricing formula and numerical algorithm for European call
options under this model are derived. Finally, based on real-world market data, the composite Heun
method is used for parameter estimation, and the reasonableness of the estimates are tested through
hypothesis testing. The results indicate that the uncertain Stein-Stein-CIR model can more accurately
reflect the financial market and can reasonably price European call options.
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Figure 1. Convergence curve of option prices with discrete parameters
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Figure 2. The effect of logarithmic drift rate @ on the price of European call option f?
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