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The study highlights the following:
1. This research introduces an integrated system for a novel management concept called automated cost-duration variance prediction (CDVP) system that can accurately predict project budget, cost variance, project duration, and duration variance at project completion based on only conceptual data of the project.
2.  Adopting an efficient Bayesian optimization approach for finding the optimal hyperparameter configurations of the developed ML algorithms to get extremely accurate predictions.
3.  Comparing the developed models with state-of-the-art ensemble learning algorithms to emphasize the efficiency of the proposed system for effective decision-making.
4.  Implementing an approach rooted in XAI using the SHapley Additive exPlanations (SHAP) technique to explain the black box models. This method was employed to provide explanations for the primary factors that play a pivotal role in influencing both the cost and the duration predictions.
5. Field canals improvement projects (FCIPs) are used as an actual case study to develop CDVP system where this study presents the publicly open dataset FCIPs to be used for validation and analysis of future research. The dataset is available at  https://github.com/HaythamElmousalami/Budget-Duration_variances-ACEVM 

