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Abstract

This paper studies a dependent risk model influenced by Brownian motion perturbations and a
threshold dividend strategy, where dividends are not paid when surplus is below the threshold and
continuously paid at a constant rate when surplus exceeds the threshold. Additionally, a claim thresh-
old is introduced into the model, stipulating that the actual claim payment is the lesser of the claim
amount and the claim threshold. This paper focuses on the Gerber-Shiu penalty function and em-
ploys methods such as the total probability formula, Taylor expansion, properties of Brownian mo-
tion, and limit transformation to derive the integral-differential equations of the Gerber-Shiu penalty
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function under both dividend-paying and non-dividend-paying conditions. The research results en-
rich the theoretical system of dependent risk models, provide important theoretical support for
precise risk measurement and optimal design of dividend strategies in insurance business, and fur-
ther expand the application scenarios of related models in insurance practice.
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Table 1. Table of ruin probabilities for positive dependent model and independent model

F 1. EARKIRE SR B A B R R

A A =2 v(s) v (s) SR i 2
0.35 0.35 0 0.178 0.178 0
0.50 0.35 0.15 0.234 0.178 0.056
0.65 0.35 0.30 0.291 0.178 0.113
0.80 0.35 0.45 0.348 0.178 0.170
0.95 0.35 0.60 0.405 0.178 0.227
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Table 2. Table of ruin probabilities for negative dependent models and independent models

2. SRR AL S ST AR BB T R R

A 4 A= 7(5) 48 IR i 22
0.35 0.35 0 0.178 0.178 0
0.25 0.35 0.10 0.146 0.178 —0.032
0.15 0.35 0.20 0.117 0.178 —0.061
0.05 0.35 0.30 0.092 0.178 —0.086

0 0.35 0.35 0.071 0.178 —-0.107
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