
 

 

 

 

 

 

 

 

Abstract- Early stage cost estimate plays a 

significant role in the success of any construction 

project. Cost is probably the first to be considered 

when it comes to construction projects. Accurate 

estimation of quantities and costs incurred in a 

construction project is a crucial factor in its 

achievement. Because of the complexity of the 

construction industry and individuality of every 

project undertaking, several factors may affect the 

overall project cost. A number of objects, such as the 

structural, architectural, sanitary, electrical and air-

conditioning system workings conclude the total cost 

of buildings. Mean while, the structural casing covers 

25% of total construction cost in a multi-storey 

reinforced concrete residential building. All parties 

involved in the construction of a project; owners, 

contractors, and donors are in need of reliable 

information about the cost in the early stages of the 

project, where very limited drawings and details are 

available during this stage. This research aims at 

developing a model to estimate the cost of building 

construction projects with a high degree of accuracy 

and without the need for detailed information or 

drawings by using Artificial Neural Network (ANN). 

ANN is new approach that is used in cost estimation, 

which is able to learn from experience and examples 

and deal with non-linear problems. 

1. INTRODUCTION 

Cost is one of the three main challenges for the 

construction manager, where the success of a project 

is judged by meeting the criteria of cost with budget,  

 

 

 

schedule on time, and quality as specified by the 

owner. In which, poor strategy or incorrect budget or 

schedule forecasting can easily turn an expected 

profit into loss. Therefore, effective estimating is one 

of the main factors of a construction project success. 

Accordingly, cost estimate in early stage plays a 

significant role in any construction project where it 

allows owners and planners to evaluate project 

feasibility and control costs effectively. In addition, 

the cost of a building is significantly affected by 

decisions made at the early phase. While this 

influence decreases through all phases of building 

project. 

In the last years a new approach, based on the 

theory of computer systems that simulate the 

learning effect of the human brain as Artificial 

Neural Networks (ANNs) has grown in popularity. 

One major benefit of using ANN is its ability to 

understand and simulate more complex functions 

than older methods such as linear regression. In 

addition, it can approximate functions well without 

explaining them. This means that an output is 

generated based on different input signals and by 

training those networks, accurate estimates can be 

generated. 

Objectives of the study 

The principal objectives of this study are: 

1) Identify the most prominent parameters affecting 

the accuracy of estimating the building project 

cost in Gaza Strip. 
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2) Develop a comprehensive tool for parametric 

cost estimation using the optimum Neural 

Network model. 

2. LITERATURE REVIEW 

Cost as defined by (Stewart, 1991), as the total 

amount of all the resources required to perform 

the activity. However, the price is the total 

amount paid for that activity. Mathematically, 

price equals the cost plus the desired profit (Price 

= Cost + Profit). 

Dysert in (2006) defined a cost estimate as, “the 

predictive process used to quantify cost, and price 

the resources required by the scope of an 

investment option, activity, or project”.  

Moreover, Akintoye & Fitzgerald (1999) defined 

cost estimate as, “is crucial to construction contact 

tendering, providing a basis for establishing the 

likely cost of resources elements of the tender 

price for construction work”.  

Another definition was given by Smith & Mason 

(1997) which is “Cost estimation is the evaluation 

of many factors the most prominent of which are 

labor, and material“. 

3. CONCEPTUAL COST ESTIMATING 

A “conceptual estimate” is an estimate prepared by 

using engineering concepts and avoiding the counting 

of individual pieces. As the name implies, conceptual 

estimates are generally made in the early phases of a 

project, before construction drawings are completed, 

often before they are hardly begin. The first function 

of a conceptual estimate is to tell the owner about the 

anticipated cost, thus presenting useful information 

for the owner in contemplating the project feasibility 

and further development.  

 

Conceptual cost estimating preparations 

A conceptual estimate is also used to set a preliminary 

construction budget, and to control construction costs 

at the most critical stage, during the design. 

Conceptual cost estimating is defined as the forecast 

of project costs that is performed before any 

significant amount of information is available from 

detailed design and with incomplete work scope 

definition, with the purpose of using it as the basis for 

important project decisions like go/no-go and the 

appropriation of funds decisions. 

4. DATA COLLECTION AND RESULTS 

In fact, one of the most significant keys in 

building the neural network model is identifying 

the factors that have real impact on the cost of 

building projects. Depending on this great 

importance of selecting these factors, several 

techniques were adopted carefully to identify 

these factors in Gaza Strip building projects; as 

reviewing literature studies and bill of quantities 

(BOQ), surveying a questionnaire, and Delphi 

technique by conducting expert interviews. 

Questionnaire analysis 

Eighty questionnaires were distributed to various 

engineering institutions, where, fifty-seven 

questionnaires, as a response rate 71% of the total 

number of questionnaires, have been correctly 

answered and submitted. These questionnaires 

were cleaned, and some of them were omitted due 

to incomplete or inaccurate data. More details and 

analysis are discussed in this section for the 

questionnaire results. 

IAETSD JOURNAL FOR ADVANCED RESEARCH IN APPLIED SCIENCES

Volume VI, Issue X, October/2019

ISSN NO: 2394-8442

PAGE NO:2



Distribution of questionnaire according to 

company type 

 
The total number of respondents=57 respondent 

Distribution of questionnaire according to job title 

 

Distribution of questionnaire according to number 

of experience years 

 

Distribution of questionnaire according to 

experience in building projects 

 

The total number of respondents=57 respondents 

Influence of skeleton factors on building cost 

 

Influence of finishing factors on building cost 

 

Delphi Technique 

Different technique has been used to determine the 

effective factors on building project cost. This 

technique relies on the concept of Delphi technique, 

which aimed to achieve a convergence of opinion on 

factors affecting the cost of the project. It provides 

feedback to experts in the form of distributions of 

their opinions and reasons. 
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Influential factors of building project cost adopted 

in this research 

 

DATA RESULTS 

Data resources 

 

 

Use of building factor 

 

Area of typical floor factor 

 

Number of floors factor 
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Type of foundation factor 

 

Type of slab factor 

 

Number of elevator factor 

 

Type of external finishing factor 

 

Type of air-conditioning 

 
 

Type of tilling factor 

 

Type of electricity factor 

 

Type of sanitary factor 

 

Inputs/output encoding 
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CONCLUSIONS 

 
1) Questionnaire survey, expert interviews and 

exploratory search of previous studies were 

used to identify the cost effective factors on 

building projects. Eleven key parameters 

were adopted as most influential factors on 

building costs which are use of building, area 

of typical floor, number of floors, type of 

foundation, type of slab, number of elevators, 

type of air conditioning, external finishing, 

type of tile, type of electricity, and type of 

sanitary. 

2) Historical data of building projects were 

collected. The projects were executed 

between 2009 and 2012 in Gaza Strip, from 

government ministries, UNRWA, engineering 

institutions, contractors and consultants. The 

data was analyzed and some of data were 

excluded due to some basic conditions. The 

final available data were 169 projects which 

were divided randomly into three sets as 

training set (116 projects), cross validation set 

(27 projects), and testing set (26 projects). 

3) Developing ANN model passed through 

several steps started with selecting the 

application to be used in building the model. 

The Neurosolution5.07 program was selected 

for its efficiency in several previous 

researches in addition to its ease of use and 

extract results. The data sets were encoded 

and entered into MS excel spreadsheet to start 

training process for different models. 

4) Many models were built but the best model 

that provided more accurate results was 

Multilayer Perceptron network model (MLP) 

which structured from one input layer 

included 11 input neurons, one hidden layer 

contained 22 hidden neurons, one output 

neuron, tanh transfer function, and Moentum 

learning rate which belongs to Back 

propagation algorithm. 

5) The accuracy performance of the adopted 

model recorded 94% where the model 

performed well and no significant difference 

was discerned between the estimated output 

and the actual budget value. The acceptable 

error rate in early stage of building projects as 

mentioned in researches and studies is 

ranging between (20-50%) while the average 

percentage error of this model is 6%. 

6) In order to ensure the validity of the model in 

estimating the cost of new projects, many 

statistical performance measures were 

conducted i.e; Mean Absolute Error (MAE), 

Mean Absolute Percentage Error (MAPE), 

Total Mean Absolute Percentage Error (Total 

MAPE), and Correlation Coefficient (r). The 

results of these performance measures were 

acceptable and reliable, where the mean 

percentage error of the model was 6%, and 

the total mean absolute percentage error was 

10%. 

7) Sensitivity analysis was performed using 

Neurosolution tool to study the influence of 

adopted factors on building costs, the concept 

of calculating sensitivity analysis of input 

factors based on determining the standard 

deviation of each. However, the performed 

sensitivity analysis was in general logically 

where the area of typical floor and number of 

floors had the highest influence, then number 

of elevators, sanitary type, number of 

elevators, electricity type, type of external 

finishing, type of electricity, type of 

foundation, type of building, type of slab, and 

type of tilling respectively had less effect 

respectively. 

8) The approach as presented is capable of 

providing accurate estimates of project cost 

by using eleven parameters at the early design 

phase. 

9) Some assumption and limitation were 

assumed in the study according to available 

collected data. These limitations include the 
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available choices of each factor as Area of 

typical floors for example, has limited area 

between 60 m2 to 1000 m2, as well as the 

other input factors. 
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