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Organizations all over the world are increasingly using projects to meet their short to medium term
goals as well as their high-level strategic business goals. A project is a strategic weapon whose perfor-
mance directly impacts on the overall performance and excellence of the organization. It is a widely
held notion in industry that how a project performs is influenced by the quality of management mecha-
nisms and tools adopted in managing the project. It is for this reason that organizations either establish
their own Project Management Offices (PMOQ’s) or hire the services of outside PMO’s to evaluate and
quantify the quality of project management on their projects. Recently a Project Assessment Indicator
(PAI) Model (Yamato, Nakamura and Honma, 2006) has been devised to evaluate and quantify the
quality of project management and provide an indication of how the project is performing. However,
the PAI Model taces some limitations. The aim of this thesis is to demonstrate that Artificial Neural
Networks (NN’ s) and Deep Belief Networks (DBN’ s) could be applied to overcome some of the
limitations of the PAI Model in terms of objective evaluation and prediction of project performahce.
Chapter 1
This chapter introduces the thesis background. We describe the thesis research problems, thesis aim
and objectives, and thesis organization.
Chapter 2
This chapter consists of three sections.
In Section 2.1 we review three widely used classical project evaluation methods namely Critical Path
Method (CPM),Program Evaluation and Review Technique (PERT), and Eamed Value Management
System (EVMS). These methods mainly focus on evaluating the scope,cost, and schedule performance
of a project. Recently project evaluation method called Project Assessment Indicator (PAl)has been
devised. The PAI Model focuses the entire health of a project by evaluating 15 project elements
derived from on the 8 PM knowledge areas of scope, cost, schedule, quality, risk, procurement, and
communication. We briefly describe how the PAI Model computes overall project performance based
on the 15 project elements. This is followed by a highlight of the merits and demerits of the PAI Model.
In addition we show some recent improvement made to the PAI Model through the application of the
Analyatical Hierarchy Process (AHP) method. Some weaknesses of the PAI Model form the research
problems of this thesis.
In Section 2.2 we give an overview of the basic principles of NN’s where we describe the processing
unit or neuron and the the commonly used neuron transfer functions. We then give an overview of the
cost functions, backpropagation gradient descent earning algorithm and NN parameter setting.
In Section Section 2.3 we briefly describe a Restricted Boltzmann Machine (RBM) which is a proba-
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bilistic model with a two-layer architecture that provides joint probability distributions over input data
and reference (target) data. This is followed by an overview of the contrastive divergence leaming
algorithm used in training the DBN used in this thesis.

Chapter 3

This chapter focuses on applying NN’s to predict weekly project performance based on past monthly
data. The monthly project performance data are computed using the PAT Model. Although the PAI
Model facilitates a comprehensive evaluate of the entire project, it does not explicitly compute future
project performance. The current trend in the Project Management Field is to quantitatively compute
project performance up to the present as well as predict future performance. This is essential for
the Project Management Office (PMQ) and project managers to make wise adjustments to ensure
project success. Forecasting project performance at weekly intervals is particularly helpful for project
managers to track their projects at close intervals of time. Since the PAI Model is currently designed to
compute monthly data only, we introduce a simplified 2nd Newton Interpolation Function to generate
virtual weekly data from actual monthly project performance data. We split the generated virtual data
into training data and test data. The training data is used to train the NN using the gradient descent
algorithm with momentum and the cross-entropy error as the cost function. thereafter, we use the test
data to test the NN generalization or predictive performance.

Chapter 4

This chapter focuses on applying DBN’s to quantitatively evaluate monthly project performance based
on 15 project elements. The DBN uses the same 15 input variables used in the PAI Model and outputs
an indicator of overall monthly project performance comparable to PAL In principle, we can com-
prehensively evaluate the performance of a given project using both the PAI Model and the DBN.
However, the PAI Model is a highly subjective model due to the overdependency on experts to allocate
model weights and project element category scores based on the empirical rule. Allocation of category
scores is done by the experts based on their PM skills and experience without taking into account the
correlations between the project elements. We show in this study that the DBN overcomes this limita-
tion by facilitating the computation of overall project performance base on the interaction of the input
variables. In addition, we show that the DBN weights could be used to explain and correlate the in-
teraction between the 15 input variables. The merit of elucidating the correlations between the project

elements could help the PMO and project managers to have advance knowledge about the outcome of
adjusting certain project processes.

Chapter 5
This chapter gives the general concluding remarks and findings from the application of shallow and

deep architecture NN’s in project management evaluation and prediction.
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