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Abstract- Project can be defined as a sequence of unique, complex, and attached activities having one goal or purpose and 

that must be completed by a specific time, within budget, and  according to specification. Success of construction projects 

depends mainly on success of performance of a project. Project performance is predicted mainly based on the four 

performance metrics i.e., schedule and quality performance. This study is carried out to identify the factors affecting the 

performance of construction project and their significance on the schedule,  and quality performance. The next objective of 

this research is to develop regression models and neural network models to predict schedule performance and quality 

performance. 
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                     I. INTRODUCTION 
Construction trade is very large and multifaceted industry 

which plays a vital role in the progress of any nation. 

Every construction projects requires diverse teams to 

plan, design, construct and uphold the project. It is 

commonly agreed that for a construction project to be 

fruitful it has to be completed on time within budget and 

according to the specification. Forecasting project 

performance is one of the most demanding tasks in 
predicting whether the project will be successful. The 

effective performance of construction project cannot be 

achieved without challenges and obstacles. To meet these 

challenges and beat these obstacles, an organization must 

have a clear awareness of its performance. 

 

II. RESEARCH METHODOLOY 
There are a tremendous number of qualitative and 

quantitative factors that affect the construction project 

performance. Creating a project performance models 

using multiple linear regression and artificial neural 

network is the prime objective of this research. A relevant 

literature review and meetings with the industry personnel 

helped to identify the significant factors which affect the 

performance of construction projects.  

 

After the identification of factors, structured 

questionnaires were distributed among the industry 
experts. Important factors are identified and ranked using 

RII method. The prediction models created using MLR 

and ANN is expected to accurately predict the actual 

performance of a construction project. The designed 

models are validated using collected data from the field. 

A comparison of the two model‟s results has been 

performed to select the appropriate model that provides 

closest results to the real world practice. 

 

III. DATA ANALYSIS 
The primary data was collected through self-administered 

questionnaire and analysed. A sample set of 30 was taken. 

The survey was conducted among builders and 

contractors of construction projects. The factors were 

rated using a Likert scale system ranging from 1 “very 

low” to 5 “very high”. 

                               RII = ∑ a*100∕A*n 

 

IV. DATA ANALYSIS METHOD 
Spearman‟s correlation analysis is done to identify the 

predictor variables which have a high degree of 

association with four performance measures (schedule 

growth and quality performance). It measures how closely 

a change in one variable is tied to the change in another 

variable, and vice versa. Random variables are treated 

symmetrically, where the correlation between X1 and X2 

is the same as the correlation between X2 and X1. 

Spearman‟s correlation assesses monotonic relationships 
and appropriate for both continuous and discrete 

variables.  

 

The factors which have a high degree of association with 

the performance measures are selected and those factors 

are the input for ANN model. SPSS 16 is used for 

correlation analysis. To validate that these variables are 

indeed the key determinants that affect project 

performance, ANN methodology was employed, to check 

whether these variables can reasonably predict project 

performance. ANN modelling was chosen because it has a 

robust learning capability, and produces fairly accurate 
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predictions, even if information furnished is incomplete. 

Each ANN model is an expert system that can estimate 

one of the project performance metrics in Table 2, by 

learning from numerical examples and representing 

complex nonlinear relationships of these examples. ANN 

models have the self-learning ability, by adjusting their 

parameters to reduce the error of estimation. 

 

The structure of the neural network model includes an 

input layer that receive input from the outside world, 

hidden layers that serve the purpose of creating an 
internal representation of the problem, and an output 

layer, or the solution of the problem. Before solving a 

problem, neural networks must be „„trained‟‟. Networks 

are trained as they examine a smaller portion of the 

dataset just as they would a normalized dataset. Through 

this training, a network learns the relationships between 

the variables and establishes the weights between the 

nodes.  

 

Once this learning occurs, a new case can be entered into 

the network resulting in solutions that offer more accurate 
prediction or classification of the case. Neural network 

models are generally developed through the following six 

basic steps: Identify the problem, decide what information 

to be used and what will the network do; come to a 

decision of how to gather the information and symbolize 

it; define the network, select network inputs and identify 

the expected outputs; structure the network; train the 

network; and analyze the trained network. This engages 

addressing novel inputs to the network and evaluates the 

network‟s results with the authentic life results.  

 

V. RESULTS 
Data sets of 30 projects were received from different 

construction firms. Correlation analysis was undertaken to 
identify variables/factors) that are significantly correlated 

to each performance metric. The final list of variables that 

affect each project performance metric is presented in 

Table 3. Schedule performance of a construction project 

is measured in terms of schedule growth. It shows the 

delay beyond the date for completion specified by the 

contract. To predict the schedule growth an ANN model 

is developed with 15 input factors. MAPE value is 6.67% 

and the model is Robust. Quality performance is 

measured qualitatively in a scale of 1-5. To predict the 

quality performance an ANN model is developed with 16 
input factors. ANN model is acceptable because it has a 

low MAPE value of 8.67%. 

 

VI. CONCLUSION  

Artificial Neural Network is a machine learning technique 

suitable for complex cases requiring large number of 

parameters to be considered in parallel. Models were 
developed with the help of MATLAB. The models were 

trained and tested using the data collected from different 

projects. It was found that the neural network model 

predicted the actual schedule growth and quality 

performance in construction projects. This will help the 

practitioners to estimate schedule performance and quality 

performance even before the construction stage.  
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