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Abstract - Resource allocation is a significant component of the strategic planning of a project. Scarce resources are usually 
allocated among the different activities of the project for achieving the project goals. In simple projects, manual approaches 
can be used, but in more complex projects, algorithmic approaches are required in order to achieve the required goals. A 
project is considered successful if it meets the stakeholders’ requirements within the given budget and is delivered within the 
planned schedule. In this paper we propose a model for resource allocation that is based on the correlation between the 
allocated resources for each activity in the project, and the probability of the project to achieve its planned goals within the 
expected schedule. The model considers serial activities where resources that are allocated to a specific activity cannot be 
transferred to another activity. Simulation results, presented in the paper, indicate that resources should be allocated among 
all project’s activities such that the expected durations are evenly spread among all the activities. 
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I. INTRODUCTION 
 
Resource-constrained project scheduling problem 
(RCPSP) is a well-known topic in project planning, 
and many models have been developed for static 
deterministic environments (Brucker et al., 1999; 
Herroelen et al.,1998; Kolisch and Padman, 2001). In 
these type of problems, limited resources are assigned 
to the project’s activities, where each activity has an 
expected duration and resource requirements. The 
aim is to find an optimal assignment schedule in 
order to achieve a minimal duration for the entire 
project, subject to the precedence relations among the 
activities, the resource requirements of each activity 
and the available resources. 
The solution provided by the RCPSP model is 
considered a preschedule or baseline schedule only, 
as project activities are commonly subject to 
considerable uncertainty during the execution stage, 
which often leads to schedule disruptions and project 
slippage. The uncertainties during project execution 
can stem from various sources such as human and/or 
machine failures, external disturbances etc. 
Adlakha and Kulkarni (1989) present a bibliography 
of early research work (1966-1987) on stochastic 
Project Evaluation and Review Technique (PERT) 
networks, ranging from the classical PERT problem 
through exact analysis, approximation and bounds, 
and Monte Carlo sampling that deal with stochastic 
activity networks. Igelmund and Radermacher (1983a 
and 1983b) consider the optimization problem for 
stochastic project networks under resource 
constraints. In these projects, the activities’ durations 
are given by probability distributions and the aim is 
to minimize the expected overall project duration. 
They propose a broad class of strategies, named “pre-
selective” strategies. Stork (2001) developed theory 
and algorithms for better understanding of stochastic 
resource-constrained project scheduling problems. 

Starting from the observation that the widely used 
class of priority policies is not a good choice in terms 
of a ‘robust’ execution of projects, his work focusses 
on the representation of resource constraints by 
minimal forbidden sets, which are necessary for 
defining and handling pre-selective policies. An 
effective algorithm constructs all minimal forbidden 
sets of a given instance in a considerably compact 
representation. More recent research include 
Ratajczak-Ropel (2018), Kadri et al, (2018) and 
Bruni et al, (2018). 
In this paper we present a new model for project 
planning that considers the probability distributions 
of each project activity, and their effect on the entire 
project duration. The probability of a successful 
completion of an activity in a specific duration is 
related to the resources allocated to that activity, and 
therefore the model is suitable for resource allocation 
plan. The model considers serial activities where 
resources that are allocated to a specific activity 
cannot be transferred to another activity. 
 
II. PROBLEM FORMULATION 
 
Consider a project that consists of n different and 
sequential activities. Each activity i is characterized 
by an expected duration E(di) that is related to the 
amount of resources allocated to that activity – ri, 
such that 𝑑 𝐹 𝑟 . Assuming the project’s total 
amount of resources is limited, and that a resource 
that is allocated to a specific activity cannot be 
transferred to a different activity, the goal is to assign 
the resources to all activities such that the duration of 
the entire project is minimized. Following is the 
mathematical formulation of the problem: 
 
𝑚𝑖𝑛 ∑ 𝐸 𝑑     (1) 
s.t. 
𝑑 𝐹 𝑟     (2) 
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