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Abstract

This study aimed to investigate the impact of using probabilistic modeling, with its
dimensions of Monte Carlo simulation, Bayesian networks, and probabilistic sensitivity
analysis, on the analysis of risks in urban transportation projects, with its three dimensions of
cost overrun risks, schedule delay risks, and quality and safety risks, in the Kingdom of Saudi
Arabia. The study adopted the descriptive analytical approach, and the study population
consisted of employees working in companies and entities implementing urban transportation
projects. The sample size reached (350) participants selected through stratified random
sampling. A questionnaire was used as a data collection tool after verifying its validity and
reliability, and the data was processed using the (SPSS) program.

The study concluded that there is a statistically significant effect at the significance level
(0 <£0.05) of probabilistic modeling with its three dimensions on the analysis of risks in urban
transportation projects, with a coefficient of determination of (0.726). Monte Carlo simulation
ranked first among the influencing dimensions, followed by Bayesian networks, and then
probabilistic sensitivity analysis. The results also revealed that the highest impact of
probabilistic modeling appeared in the analysis of quality and safety risks, followed by cost
overrun risks, and then schedule delay risks.

The study recommended integrating probabilistic modeling into the management system
of urban transportation projects in the Kingdom, establishing specialized risk management
units, building national historical databases, developing specialized training programs for
technical and administrative staff, linking contingency calculations to confidence levels derived
from probabilistic models, and enhancing integration between probabilistic modeling, building
information modeling, and digital project management platforms.

Keywords: Probabilistic Modeling, Risk Analysis, Urban Transportation Projects,
Kingdom of Saudi Arabia.
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