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Abstract

In today’s environment, the high level of changes in projects, and the complexity and
uncertainty involved in project execution have reduced the effectiveness of traditional
approaches to project time and cost management and control. Continuous monitoring of key
earned-value management indicators is considered as one of the fundamental pillars of project
control. However, due to the limitations of available data, the use of traditional analytical tools
is generally inefficient and misaligned with the realities of projects. The complexity of the issue
becomes even greater when the effects of the performance of different work teams must
somehow be incorporated into the monitoring process. In addition, changes in project
performance indicators should be monitored through change-point analysis in order to
accurately estimate the starting time of deviations occurring in the project. Therefore, in this
study, a standard framework of project management using a control chart based on probability
limits is developed taking into account the effects of different work teams’ performance.
Moreover, a parametric approach for change-point analysis is proposed, and the impact of
additional data on the performance of this approach is examined. The results indicate the
superior performance of the proposed standard approach for optimal project management and
control, as it yields a significantly lower out-of-control ARL for a specific shift. Consequently,
deviations and potential problems can be detected at an earlier stage. Furthermore, the proposed
parametric approach substantially assists project managers in more accurately identifying the
change-point and determining the root cause of deviations, thereby facilitating the
implementation of more effective corrective actions.
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