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Abstract 

Claims management is the process of resources using and 

synchronizing to progress a claim from identification and 

analysis and thus is done by preparation, and presentation, 

before it continues to negotiation and settlement .The aim of 

the this paper is to study the claims and its effect on the cost 

and the quality of the projects and then analysis these claim 

using modern techniques and tools 

The methodology of the paper divided in two part, 

questionnaire and the use the techniques of data mining. The 

modern techniques used to analysis the claims and their effect 

on time and quality and specially show it effect on quality as 

there are a lack of study regarding this object that consider 

important ,the techniques are ,fuzzy neural network ,fuzzy 

navis bays and fuzzy k-nearest neighbor using KNIME 

program. 

The claims in the construction projects have direct impact on 

both time and quality , as the claim by the contractors to the 

owner lead to increase the duration of the projects and hence 

temporary suspension of the work. The fuzzy neural network 

show the higher accuracy compared with fuzzy Navies Bayes 

which also show better accuracy than fuzzy k nearest neighbor  

Keywords: claims, claim management, quality ,time, Fuzzy 

logic ,neural network , Navies Bays, K-nearest neighbor, 

KNIME. 

 

INTRODUCTION  

The environment of the construction industry consider to be 

complicated and competitive in which contributors with 

various views, talents and knowledge levels of the construction 

process work together (Khekale1and Futane ,2013) 

The structure of the projects are dynamic with global 

competitive and high challenge . The projects uniqueness can 

lead to claims in which can be involved in the following stage 

of the projects like project span, contract span and other, which 

mean the project management involve managing the change 

and unexpected conditions. One of the method to avoid claim 

in the long term is the intelligent formation of the contract , 

however it can terminate the claims entirely . (Gholhaki etl, 

2016)  

The main source of the problems in the projects are claims. 

Claims in construction are regarded by several project 

participants to be one of the greatest disruptive and unpleasant 

events of a project (Ho and Liu, 2004) . Claims might results to 

many significances such as payment delay, extension of time 

and work suspension. (Al Mohsin ,2012) 

Claims management is the process of resources using and 

synchronizing to progress a claim from identification and 

analysis and thus is done by preparation, and presentation, 

before it continues to negotiation and settlement (Kululanga, 

2011). The important objective of the claim management 

process is to find the solution of certain problems in an 

operational and efficient manner. litigation and arbitration 

avoidance in claim settlement is one acceptable practice that 

successful contractors must keep in mind (Pogorilich, 1992). 

From the perspective of all stakeholders ,the contract duration 

performance has a straight influence on the profitability of 

construction projects(Akintoye 1991, Majid 1998),delay 

claims are now a major source of conflict in the construction 

industry and also one of the most difficult to 

resolve.(Pickavance,2005). 

 The most significant reason to not complete the project 

successfully is disputes . Thus, it is central key to be aware of 

the disputes causes in order to finish the construction project in 

the desired time, budget and quality. (Khekale1and Futane 

,2013) 

The aim of the this paper is to study the claims and its effect on 

the cost and the quality of the projects and then analysis these 

claim using modern techniques and tools. 

 

OBJECTIVE OF THE RESEARCH  

The main objective of the research is done in the following 

steps 

1. Identify the in construction projects  

2. Analysis the claims using modern techniques 

  

LITERATURE REVIEW  

In every construction projects the claims are establish . It is the 

searching of consideration or variation by one of the parties 
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included in the process of construction. Nowadays, the projects 

complexity are increased by increasing the volume of claims. 

(Cakmak ,2014) 

The claim management process from the perspective of a 

contractor include the following, claim identification, claim 

notification ,claim substantiation analysis of time and cost 

impacts of the change , pricing of the change ,negotiation of the 

claim, decision of engineer/owner and further action by 

contractor (Khekale1and Futane ,2013), Commonly, there are 

six stages in the process od the claim. It begins with 

identification and then notification, examination, 

documentation, presentation and negotiation of claims 

(Zaneldine, 2006). Construction claim identification includes 

change distinction in time manner and accurate measure . It is 

the first step that consider critical and important , and it will be 

tracked by a notification to the party with the potential problem. 

Obviously, time limit requirements are also very vital and 

serious (Levin, 1998) 

Scott and Harris(2004) used a novel method to recognize how 

claims are justify by the contractors on construction contracts 

and how to assess them by the contract administrators . This is 

achieved by summarizing specific types of claim into scenarios 

and make interviews claims consultants as well as contractors 

and contract administrators, in order to get wider a view of how 

the claims are solved . The results show adverse weather and 

with some aspects of concurrent delay assessment are the 

reasons of claims . Abdissa (2003) made study which aim to 

find the reasons the increase the claims in in construction 

projects and also recognize the type of the claim produce by the 

contractors in these projects, his study also aimed to determine 

the awareness of the contract parity of the claims important . 

Chaphalkar, N and Iyer K C (2008) their study recognizes the 

different factors and domain of the delay and the impact on the 

decisions by negotiators. The factors are recognizes as 

questions questioned by the negotiators as follow , did the delay 

in payment to contractor influence the work schedule ,is their 

notification presented by the contractor related to the delay in 

the release of payment, Was the delay in payment due to delay 

in decision on fixing of rates for particular item or admissibility 

of escalation claim, etc.?  

Voyton and siddiqi (2004) show that the cooperation between 

the contract parities lead to solve the problem related to the 

claim in early stage and this is achieved by periodic meeting  

Liu and ping ho ((2005) they developed a model based on game 

theory to help the contractors and owner in analysis the claims 

and developing the effective programs to manage these claims 

Gholhaki etl ,(2016) use the artificial neural network to predict 

the make the decision regard the claim in the construction 

projects  

This paper aim to use more modern techniques to analysis the 

claims and their effect on time and quality and specially show 

it effect on quality as there are a lack of study regarding this 

object that consider important ,the techniques are ,fuzzy neural 

network ,fuzzy navis bays and fuzzy k-nearest neighbor using 

KNIME program 

One of the important techniques of risk analysis is fuzzy logic 

,the originator of fuzzy logic is Lotfi Zadeh (1973, 1975, 1976, 

1978, 1983). significant advancement was made by him in the 

stabilization of fuzzy logic as a scientific discipline. fuzzy logic 

not a unique system of knowledge instead is a variety of 

methodologies suggesting logical consideration of knowledge 

that imperfectly and vaguely.  

The definition A fuzzy logic system (FLS) is the nonlinear 

mapping of data set that consider an input to a scalar the data 

of output . A FLS contain four fundamental parts: fuzzifier, 

rules, inference engine, and defuzzifier. (J. Mendel ,1995) 

These part are shown Figure 

 

Figure 1: A Fuzzy Logic System. 

 

Rprop, is a term for resilient backpropagation, is a supervised 

learning that considers learning with heuristic in artificial 

neural networks feedforward. This is optimization algorithm 

with a first-order Martin Riedmiller and Heinrich Braun create 

this algorithm in 1992. (Riedmiller ,M,1993)  

the algorithm RBF is considered to be a scheme with a local 

learning that performs batch learning in supervised feed 

forward neural network. The main principle of RBF is to 

remove the harmful impact of weight step due to the partial 

derivations size. As a result , the derivations sign is only 

considered to determine weight update direction .to accomplish 

this ,for every weight Wij have its own its individual update –

value ∆ij(t) ,which only find the weight- update size . 

(Riedmiller ,M,1994) 

The second learning rule that introduces ,which find the 

evaluation of the update – value ∆ij(t). this estimation depends 

on the partial derivations observed behavior during two weight 

step that regards succeed (Patnaik and Rajan ,2000) 

……(1) 

 

https://en.wikipedia.org/wiki/Backpropagation
https://en.wikipedia.org/wiki/Supervised_learning
https://en.wikipedia.org/wiki/Supervised_learning
https://en.wikipedia.org/wiki/Heuristics
https://en.wikipedia.org/wiki/Feedforward_neural_network
https://en.wikipedia.org/wiki/Optimization_(mathematics)
https://en.wikipedia.org/wiki/Algorithm
https://en.wikipedia.org/wiki/First-order_approximation
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The adaptation rule can be explained as follows: when the sign 

of the weight Wij change in the derivative of the partial of the 

function of error ψ, it refers that the update  that considers the 

last value was too large and the algorithm have passed above a 

local minimum. a factor η− is the value the update-value Δij to 

decrease and the derivative regains its sign, on the other hand, 

factor η+ is the factor that  increases the update-value so that 

the convergence time increased in shallow regions. (Patnaik 

and Rajan ,2000) 

 The famous Bayes' theorem introduce the Naive Bayes 

classifier , the definition of Bayes theorem as follow .there is a 

hypothesis with certain probability P(h), which called the a 

priori probability of h. when an event occur with certain 

probability that called P(E),the event E with the conditional 

probability in which its hypothesis h holds is P(Ejh). On the 

contrary P(hjE) is the probability that given the event E, h will 

hold. The Bayes theorem is then defined by the following 

equation (Favari, P., & Panetta, S.2011): 

 

P(hjE) = P(Ejh)P(h) /P(E)…………………(2) 

 

There were extensive studies on the Naive Bayes since the 

1950s. different name was introduce for this technique in the 

text retrieval community in the early 1960s (Library of 

Congress ,2003) and stay a popular (baseline) approach for text 

categorization, the issue of documents judging. (Soergel, 

Dagobert ,2003). 

k-Nearest Neighbor is consider Instance-Based Learning (IBL) 

algorithms composed of simple theory that include keeping the 

old data as training example ,that as new example or instance 

is produced , a group of similar, associated instances from the 

training is driven from memory in order to classify the query 

instance (target function). This means, in the foundation of 

IBL, there is no knowledge that consider explicit representation 

of a model. This technique has common functions like 

weighted regression and radial basis. IBL method can build a 

different target function approximation for every distinct query 

example that is to be classified. The kNN algorithm is the most 

fundamental of all Instance-Based Learning (IBL) approaches 

. The assumption in this algorithm produce that all instances 

parallel to points in the n-dimensional space Rn. The nearest 

neighbors of an example are distinct in terms of standard 

Euclidean geometry (distances) between points in n-

dimensional space). If maximum of the kNN are agree , then Xi 
is classified as a agreement , otherwise it is classified as non- 

agreement. Selecting the appropriate k has some difficulty and 

governed by the quality and amount of data, but several 

approaches have been suggested for this problem (Witten and 

Frank 2001). 

 

 

METHODOLOGY  

The methodology of the paper divided in two part, 

questionnaire and the use the techniques of data mining. The 

questionnaire was distributed to the owners, the contractor and 

other parties involved in the project, 30  projects with 30 

responder were taken. The questionnaire  includes the claims in 

construction projects and their effect on the quality and time of 

the projects, these claims were gathered from literature review 

and then presented on the responder in order to gather their 

opinion, five measurements were used which are too low, low, 

medium, high and very high shown in the table , the claims of 

the project are shown in the table below and the projects were 

taken in the periods 2006-2016 , the program that use for risk 

analysis is KNIME , the methodology shown in figure below 

The results of the questionnaire shown in the tables below  

 KNIME program KNIME (pronounced /naɪ m/), the Konstanz 

Information Miner, is an open source for data analysis , 

reporting and integration platform. Several mechanisms can be 

merging using KNIME in data mining and machine learning by 

using the concept of data pipelining modular. A graphical user 

interface permits assembly of nodes for the preprocessing of 

data (ETL: Extraction, Transformation, Loading), for data 

analysis, modeling, and visualization. Since 2006, 

pharmaceutical research was the area of KNIME, however, it 

can use in different areas like CRM customer data analysis, 

financial data analysis and business intelligence(Iwari ,2007)  

 

 

Figure 2: The methodology of the research 

 

https://en.wikipedia.org/wiki/Information_retrieval
https://en.wikipedia.org/wiki/Text_categorization
https://en.wikipedia.org/wiki/Text_categorization
https://en.wikipedia.org/wiki/Help:IPA_for_English
https://en.wikipedia.org/wiki/Free_and_open-source_software
https://en.wikipedia.org/wiki/Data_mining
https://en.wikipedia.org/wiki/Machine_learning
https://en.wikipedia.org/wiki/Graphical_user_interface
https://en.wikipedia.org/wiki/Graphical_user_interface
https://en.wikipedia.org/wiki/Extract,_transform,_load
https://en.wikipedia.org/wiki/Customer_relationship_management
https://en.wikipedia.org/wiki/Business_intelligence
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Table 1: Show the Norms and Standard for claims of both 

time and quality 

scale Numerical  

Very high 5 

High  4 

Medium  3 

Low  2 

Very low  1 

 

The measurement that used to show the effect on the quality 

and these measurement are giving by the respond as shown 

below 

Table 2: Show the Norms and Standard for claims effect on 

quality 

Quality  Effect on quality  

0-30% Very high 

31-60% High  

61-80 Medium  

80-90 Low  

90-100% Very low  

Which mean that when the quality about 30% the effect of the 

claims are very high and so on  

 

Table 3: Show the Norms and Standard for claims effect on 

quality 

Time  Effect on time   

0.81-1 Very high 

0.61-0.8 High  

0.4-0.6 Medium  

0.21-0.4 Low  

0-0.2 Very low  

 

The effect was taken by dividing the additional period on the 

contract periods .  

 

Table 4: Show the claims on both time and quality 

Claims effect on quality  Claims effect on time  

C1:The occurrence of 

exceptional 

circumstances or 

artificial handicap 

C1:The occurrence of exceptional 

circumstances or artificial handicap 

C2:Exceptional risk 

occurs 

C2:Exceptional risk occurs 

C3:The occurrence of a 

temporary suspension 

for reasons related to 

the owner or the 

contractor 

C3:lack of specifications and 

schemes 

C4:Delay the payment 

of the contractor's dues 

C4:Delayed laboratory tests 

C5:wrong estimation C5:The delay of the owner in the 

issuance of decisions and approvals, 

including the delay of the engineer 

and the employer in the conduct of 

examinations and crisis and the 

approval of the maps 

C6:Accelerate work C6:Delay by order of the Engineer 

to suspend the progress of work 

within the specified period 

C7:Employer's failure 

to comply with 

insurance requirements 

C7:items created at the request of 

the owner 

C8:Delay by order of 

the Engineer to suspend 

the progress of work 

within the specified 

period 

C8:Contradiction with other 

contractors used by the owner 

C9:Change in designs C9:Delay the payment of the 

contractor's dues 

C10:The contract is 

terminated by the 

owner 

C10:The difference over the granted 

periods 

 

1.4 Analysis and discussion of results 

The first step of claims analysis is identify the claim using the 

questionnaire, it's was distributed over 30 experts who 

previously work in the projects The questionnaire was gathered 

and then formulation of the data ,a five-point scale as follows: 

very high,high,medium, low and very low . The impacts were 

calculated based on the following equation  

𝑀𝑒𝑎𝑛 (X̅) = ∑ 𝑥𝑖  . 𝑓𝑖 /𝑛ℎ
𝑖=1       …………………(3) 

Which  (X̅ mean ,(𝑋𝑖) Class Center ,(𝑓𝑖 (  

The number of iterations for each class, (𝑛)) Total sample size 

or duplicates of the varieties ,(i ) Sequence of class, h)number 

of class as a result of the questioner of the impact of the claims 

were determined . The results of the questioner are shown in 

the appendix  

The second step involve entering the data to the program and 

start the classification process, for the analysis different 

techniques were used in KNIME program, this involve the 

following steps:  

First: Access to the program: When you run the program, the 

program appears as shown in the figure 
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Figure 3: The main interface of the program 

 

Second: The program selection list 

The second step to start new workflow and select the node to 

insert the data from the IO node , this process select the fuzzy 

Naïve Bayes in KNIME and start the process analysis to 

determine the impact , firstly on the time and secondly on the 

quality  

 

 

Figure 4: The work flow of fuzzy Navies Bayes 

The learner statistic  used for the fuzzy as follow 

 

Figure 5: Show learner statistic  used for the fuzzy Navies Bayes 
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Figure 6: The ROC curve of fuzzy Navies Bayes for high class of time 

 

 

Figure 7: The ROC curve of fuzzy Navies Bayes for high class of quality  

 

second the fuzzy K-nearest neighbor used 

 

Figure 8: The work flow of fuzzy k-nearest neighbor 
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The ROC curve for this technique 

 

Figure 9: The ROC curve of fuzzy k-nearest neighbor for high class of time 

 

 

Figure 10: The ROC curve of fuzzy k-nearest neighbor for high class of quality  

while the wrk flow of the third technique as below 

 

Figure 11: The work flow of fuzzy neural network 
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The error plot for fuzzy neural network as follow 

 

Figure 12: The error plot for fuzzy neural network 

 

The ROC curve for both time quality using fuzzy neural network 

 

Figure 13: The ROC curve of fuzzy neural network for high class of time 
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Figure (14) the ROC curve of fuzzy neural network for high class of quality 

 

The accuracy of the three techniques for both quality and time 

as follow: 

Table 5: Show the accuracy of the three techniques 

Technique  fuzzy 

neural 

network 

fuzzy K-

nearest 

neighbor  

fuzzy 

Navies 

Bays  

Time  96.6 89.9 93.1 

Quality  96.66 90% 93.2 

 

The fuzzy neuarl network show the higher accuarcy as it 

chatactrize with the potential of prediction with less error. 

 

CONCLUSIONS 

The claims in the construction projects have direct impact on 

both time and quality , as the claim by the contractors to the 

owner lead to increase the duration of the projects and hence 

temporary suspension of the work  

Delay the payment of the contractor's dues consider one of the 

main claim that effect on both time quality , as the delay in 

payment results to the claims by contractor to provide more 

time that lead to increase the duration and the same time the 

project will be left with construction make it subjected to 

weather condition and the acts of sabotage , thus will lead to 

decrease the quality , accelerate work lead that the contractor 

will work and accomplish the work in short time on an account 

of the quality  

Change in designs also consider one of factor that effect on both 

time and quality as changing the design require more time 

The fuzzy neural network show the higher accuracy compared 

with fuzzy Navies Bayes which also show better accuracy than 

fuzzy k nearest neighbor  
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APPENDIX 

Table 6: show the results of the time 

time effect on time  c10 c9 c8 c7 c6 c5 c4 c3 c2 C1 project No 

0.41 medium medium medium medium high very high high medium medium medium medium 1 

0.41 medium medium low medium high medium low low medium high high 2 

0.6 medium medium medium medium high very high high medium medium high medium 3 

0.5 medium medium medium medium high very high high medium high high medium  4 

o.4 medium low high low high  high very high high high medium medium 5 

0.42 medium medium medium medium high very high medium medium medium medium high 6 

0.49 medium medium medium medium medium high low medium high high high 7 

0.4 medium low  medium low medium medium medium medium medium low low 8 

0.43 medium high  medium high medium high medium medium high medium high 9 

0.42 medium low medium high low medium very low low medium medium medium 10 

0.4 medium medium  medium low very low medium medium medium high medium very low 11 

0.45 medium low  low high medium medium high medium medium medium high 12 



International Journal of Applied Engineering Research ISSN 0973-4562 Volume 12, Number 24 (2017) pp. 15347-15357 

© Research India Publications.  http://www.ripublication.com 

15357 

0.89  high high  medium high high very high high medium medium medium medium 13 

0.4 medium medium medium high medium high high medium high medium medium 14 

0.4 medium medium  medium high  medium high medium medium high high medium 15 

0.8 high very high  medium high high high medium medium very high high high 16 

0.9 high high very high very high high high medium very high high high very high 17 

0.9 high high high very high medium medium medium high high high very high 18 

0.8 high high high very high very high very high high high very high medium high 19 

0.89 high high medium very high high high high medium very high very high very high 20 

0.5 medium high medium medium high high high medium very high medium very high 21 

0.89 high high medium high medium high high medium high very high high 22 

0.87 high very high  very high high very high very high high high high high medium 23 

0.89 high very high  very high high high high high high high high high 24 

0.8 high very high  high high very high high higj medium high high high 25 

0.88 high very high  high high high high very high medium very high high high 26 

0.89 high high  very high very high high high high very high high high very high 27 

0.8 high high  high very high medium medium high high high high very high 28 

0.88 high high  high very high very high very high high high very high medium high 29 

0.89 high high  very high very high high high high very high high high very high 30 

 

Table 7: show the results of the quality 

The effect quality  The quality  c10 c9 c8 c7 c6 c5 c4 c3 c2 c1 project No 

high 0.59 very high  medium medium high very high high medium medium high high 1 

medium 0.7  high  medium medium high medium low low medium high high 2 

high 0.51 very high  high medium high very high high medium medium high medium 3 

medium 0.75 very high  medium medium high very high high medium high high medium  4 

medium 0.71 low high low high  high very high high high medium medium 5 

medium 0.77 very high  high medium high very high medium medium medium medium high 6 

medium 0.64 very high  high medium medium high low medium high high high 7 

medium 0.69 high  high high very high high medium medium high very high high 8 

medium 0.66 high  high high medium high medium medium high medium high 9 

medium 0.71 high  very high high high high high medium high high medium 10 

medium 0.72 very high  high high high high high medium very high medium very high 11 

medium 0.79 high  high high medium high high medium high very high high 12 

medium 0.63 high  high high high very high high medium medium high medium 13 

medium 0.64 very high  high high high high high medium high high medium 14 

medium 0.62 very high  high high very high high medium medium high high medium 15 

medium 0.77 very high  high high high high medium medium very high high high 16 

high 0.54 high  high very high high high medium very high high high very high 17 

medium 0.67 high  very high very high medium medium medium high high high very high 18 

high 0.51 high  high very high very high very high high high very high medium high 19 

medium 0.68 high  very high very high high high high medium very high very high very high 20 

medium 0.76 high  medium very high high medium medium high very high medium high 21 

medium 0.66 high  high very high high high medium  high medium high  high 22 

medium 0.65 high  very high very high medium medium medium high high high  high 23 

medium 0.6 high  high very high very high very high high high medium medium low 24 

medium 0.68 high  very high very high high high high medium very high medium  high 25 

medium 0.76 high  high medium high low medium high very high medium high 26 

high 0.59 high  medium very high high high medium  high high medium medium 27 

medium 0.75 high  high medium medium medium low high high high very high 28 

medium 0.62 high  high high very high very high high high high high medium 29 

medium 0.67 high  medium high high high high medium high high high 30 

 


