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Monte Carlo Simulation for Managing Financial Uncertainty and
Probabilistic Risk of Social Infrastructure
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Abstract This study employs Monte Carlo simulation to thoroughly manage risk in cost-benefit analysis. The
case under analysis concerns the financial risk management of the operating company of the Gwangju-Wonju
Highway, which was constructed with private capital. The company's profitability depends on traffic volume.
This study set three scenarios for traffic volume over the next 30 years and conducted simulations 400 times
for each scenario, totaling 1,200 simulations. The results demonstrated that the financial internal rate of return
for the company is lower than the current official discount rate of 4.6%. Specifically, as traffic volume
decreases, the probability of incurring a deficit rises to 45.5%, 49.5%, and 72.3% for each respective scenario.
Finally, the study recommends that the company reduces maintenance costs by 6.2% annually as a measure to
address financial risk. To verify the effectiveness of this measure, an additional 400 simulations were conducted,
confirming that the probability of a deficit significantly decreased to 57 out of 400 times or to 28.5%.
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