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Abstract—The construction industry is one of the major contributors 
to the GDP in most of the countries. Cost overrun is one of the major 
impediments to the construction industry. This paper aims to identify 
the various factors affecting the cost overrun and predict the cost 
overrun before the commencement of the construction phase. The 
factors affecting the cost overrun are identified based on a 
questionnaire survey and they are ranked according to their relative 
importance index (RII). The analyzed data is then used to develop 
prediction models by three methods which are Fuzzy Logic, Multiple 
Linear Regression and Monte-Carlo Simulation. Monte-Carlo 
Simulation and Multiple Linear Regression models are developed 
using MS Excel and Fuzzy Logic model is developed using MatLab 
software. These models are calibrated for accuracy by using data 
from various case studies and are compared for accuracy. The model 
which gives the least amount of variation from the actual overrun 
cost is considered for prediction of the overrun. 

1. INTRODUCTION 

Construction industry is the second largest industry in India in 
terms of its contribution to the GDP of the nation. This 
industry is growing by leaps and bounds. In order to continue 
this trend, it is necessary to make construction process more 
economical. The major drawback in this industry is the cost 
overrun. This puts the project at risk and also causes delay in 
the project completion. Therefore, this research can be used to 
predict the cost overrun before the start of the project and thus 
make necessary arrangements to accommodate them. Many 
authors have presented models to predict the cost overruns in 
construction projects. But, very few have compared these 
models for accuracy and processing time speed. In this paper, 
the most accurate model is suggested out of the three methods 
– Fuzzy Logic, Multiple Linear Regression and Monte-Carlo 
Simulation. 

2. LITERATURE REVIEW 

S Shanmugapriya et. al. [1] and Senouci et. al. [8] have tried to 
identify and analyze factors which are responsible for delay 
and cost overruns in construction projects, so that better 
execution of the upcoming projects could be planned. The 
responses obtained from their questionnaire survey were 
converted to statistical data and the factors were ranked based 
on the relative importance calculated. In addition to this, the 

reliability of the data obtained was found out using Cronbach 
alpha. 

In her thesis paper, Karla Grace Knight [2] divulge us upon 
application of fuzzy logic for prediction of cost overruns in 
commercial buildings. The author states that fuzzy logic is one 
of the best modeling techniques to be used when data 
available is less decisive and large projects are considered. 
Her model could be used only in case of projects costing from 
$100,000 to $500,000. The model relates the project 
characteristics with the risks involved to predict both the cost 
overrun and underrun. The model was calibrated using Visual 
Basic 6.0 to attain greater prediction accuracy. 

Similar to Mohamed et. al. [3] using simulation method to 
develop a model for predicting time contingency of a project, 
the same could be applied for cost overruns. The paper 
indicates the use of sensitivity analysis to identify the most 
pivotal factors affecting time overruns. Alike this, sensitivity 
analysis can be done on factors affecting cost overruns to 
understand their impact on cost overruns. 

Shreenath A et. al. [4] presents a statistical approach for 
construction cost overrun prediction. The paper aims at 
development of a fuzzy model to predict cost overruns in 
construction projects. The data is gathered from questionnaire 
survey and were then ranked as per their relative importance 
index (RII). The model was developed using the MATLAB 
software. 

Shanmugam M et. al. [5] develops a Monte Carlo simulation 
model using Excel and Visual Basic to analyze the behavior of 
cost overruns in construction projects. The model provides a 
probability of incurring cost overrun in the projects as a whole 
rather than for individual projects. 

A regression approach was adopted by B O Ganiyu et.al. [7] 
for developing cost overrun prediction model. Through 
random sampling and surveys, data was collected for model 
development. The model was able analyze the effect of the 
causal factors on cost overruns. 
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3. RESEARCH METHODOLOGY 

From our literature survey, we found that the best way to 
gather data was through questionnaire surveys and 
interviewing the industry experts. So, we devised to develop a 
questionnaire in which the most probable factors responsible 
for cost overruns would be rated by the industry experts [6]. 
They would be rated for their frequency and severity in 
impacting the project cost overrun. Later, the relative 
importance of each factor would be calculated. The factors 
with higher relative importance index will be selected which 
would serve as inputs for developing the three prediction 
models. 

The models are developed using fuzzy logic, multiple linear 
regression and Monte Carlo simulation. The predictions of 
each model are compared with historic data to test for 
accuracy. The model with the highest accuracy would be used 
to predict the cost overruns in construction projects.    

4. DATA ACQUISITION AND ANALYSIS 

The questionnaire constituting of 68 factors grouped into 11 
categories were distributed to industry experts. The categories 
were: 

Ineffective project management 

Ineffective site management 

Scope changes 

Consultant’s fault 

Contractor’s fault 

Labor crisis 

Material and logistics issues 

Equipment glitch 

Accidents & harsh environmental conditions 

Statutory obligations 

Others 

4.1 Data acquisition 

We received a total of 77 responses. The relative importance 
index of all the factors were calculated and ranked. The 6 
factors with higher relative importance index (Table 1) were 
selected and then incorporated into the models. 

Table 1: Factors with higher RII 

Factor 
No. 

Factors 

Relative 
Importa
nce 
Index 
(RII) 

1 Ineffective project planning and scheduling 0.6970 
2 Poor financial control 0.6848 

3 Poor site management and supervision 0.6667 
4 Financial condition of the owner 0.6606 
5 Land acquisition 0.6485 

6 
Change in design according to client’s 
requirement 0.6455 

4.2 Fuzzy Logic 

This model was developed using the Mamdani type inference 
engine of the Fuzzy Logic toolbox in MatLab software. To 
construct the proposed fuzzy assessment model to be used in 
estimating the cost overrun and time delay, the following steps 
were followed:  

 The factors which were identified previously were the 
input variables of this prediction model. 

 The linguistic variables and fuzzy membership functions 
were determined. 

 The fuzzy rules (if-then rules) were constructed; the 
relative importance indices of the factors were given as 
the weights of the fuzzy rules; and the aggregation and 
defuzzification methods were determined to construct the 
model to estimate cost overrun. 

 The constructed model was calibrated on four 
construction project data. The model was also validated 
and tested. 

 

Fig. 1: Rule viewer of Fuzzy Logic model 

4.3 Multiple Linear Regression 

The model was developed using Microsoft excel, with an add-
in of Analysis tool pack. The function of this tool pack is to 
provide additional data analysis tools, one of it being 
regression. 

Eleven project details were collected and were used to develop 
and validate the model.  The top five factors with higher RII 
alongwith initial estimate of the project were used as 
independent variables in this model. 
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Fig.5 gives a trend line between cost overrun and the 
cumulative probability. The graph can be interpreted as, say, 
the probability of the cost overrun of 5,000 INR Cr is 0.78.      

 

Fig. 6: Ranking of factors according to their sensitivity 

Fig. 6 gives the ranking of each factor based on their intensity 
to impact the cost overrun.   

5. RESULT 

The results of the models were compared with past 
construction projects. The fuzzy logic model was able to 
predict the cost overrun with an average percentage error of 
6.64% while the multiple linear regression resulted in an 
average percentage error of 18.09%. The limitation of Monte 
Carlo simulation model is that the output cannot be compared 
with any one particular project. It gives a summarized result as 
what percentage of the total projects would incur how much 
cost overrun. 

6. CONCLUSION 

From the results, it’s very clear that Fuzzy logic model is the 
better model that can be used to predict the cost overruns. By, 
considering this prediction, we can plan ahead to optimize the 
project processes, such that the project cost wouldn’t cross the 
estimate. This will also give the client an insight about the 
contingency reserve they might need in case hardships do 
arise. 
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