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Abstract

In this study, | focus myself on two major topics. First, | propose efficient approaches to
determine the probability density function (pdf) of the completion time of a project when the
durations of the activities are random variables. Second, |1 would like to solve the resource
allocation problem for large-size stochastic projects (i.e., those projects with the durations of
its activities being random variables).

When the durations of all the activities are constants, project managers may easily
calculate the project completion time by the well-known Critical Path Method (CPM).
However, the duration of an activity is a random variable for most of the cases in the real
world, and obviously, the project completion time turns to be another random variable.
Facing such a challenge, project managers should pay serious attention to monitor the
uncertainty involved in stochastic projects. Project managers are highly interested in
obtaining the pdf of the project completion time because it provides full insights into the
randomness of the completion of the project so that project managers would have the basis
for many subsequent decisions such as planning, budgeting, risk analysis and scheduling, etc.

For large-size stochastic projects with general types of pdf for the duration of activities,
the project managers must turn to the techniques of discretization since the other approaches
in the literature become too demanding in computational loading. In this study, we find that
there are two problems when applying the techniques of discretization to obtain an
approximated pdf of the project completion time. Namely, first, there exists neither exact data
structure nor systematic scheme for the computer programming when applying the techniques
of discretization; and second, error may arise from assuming independency between
sub-paths in the activity network. Therefore, we are motivated to propose the following two
approaches to improve the techniques of discretization.

1. The Label-Correction Tracing Algorithm(LCTA)

2. The Marginal Integration Algorithm(MIA)
1



The major concern of my second topic, i.e., the Resource Allocation Problem in
Stochastic Projects, is to determine the amount of the resource allocated to each activity.
Project managers may allocate more resources to shorten the durations of the activities to
expedite the project to avoid possible tardiness penalty cost from delay. However, such a
move increases the total resources usage costs. Therefore, project managers need efficient
decision-support tools to deal with the trade-off relation between the total costs incurred from
the resource usage and the tardiness penalty of the project. We are motivated to propose new
approaches based on meta-heuristics (e.g., electromagnetism algorithm and genetic
algorithms) and/or the Path Criticality Index and the Activity Criticality Index in the
stochastic project for the futhur researches.

Key words : Stochastic Project, Resource Allocation, Project Completion Time, Critical
Path, PERT
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