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ABSTRACT

The construction industry face a lot of risks and that because it is categorized that it has long duration and require
a lot of recourse like manpower, Funding, equipment and technical requirement and an addition of project constraints, i.e.
time, cost and quality and thus some time projects fail to achieve their desired outcomes and not finish according to project
constraints and that lead to risk. And therefore, risk, and its management is vital for project success. Risk management is
defined as the process identifications, analysis, arrange mitigations, planning, monitoring and control of events, which has
the potential to cause undesirable changes in the goals of the projects. One of these goals is the cost; cost is defined as the
economic value of any sacrifice whether it was material or moral, which can be measured in monetary currency to get
benefits in present or future. These risks need to be classified, and thus classification is the process of training the objective
function f in which each attribute x is map to class labels y that already known. Resulting in a group of records (training
set), every and each record include a collection of attributes, in which the class is among one of them. The questionnaire is
split into two parts. The Part one includes general information about the respondent, while part two consist of identified
risks the effect on the cost in a list. For each risk there were two questions asked: what is the probability of the risk to occur
in construction projects? And what is the impacts of these risk on the cost of the projects, these risks classify by using j48
decision tree algorithm using descriptive classification and the correctly classified instances was about 92.753%, The result
from the statistical analysis results in 2006-2007 showed that the risks that have the highest qualitative analysis are same
that resulting from the classification while 2008-20013 one risk miss classify and 2013-2014 have two risks miss classify.

Keywords: cost risks, classifications, descriptive, j48 decision tree.

INTRODUCTIONS

"Project risk is an uncertain event or condition lﬂpUt OUtpUt
that, if it occurs, has an effect on at least one of the project
objective. Objectives can include scope, schedule, cost,

and quality. A risk may have one or more causes and, if it Attribute set ::) Classification [:{> Class label
)

occurs, it may have one or more impacts. A cause may be (X) model
a requirement, assumption, constraint, or condition that

creates the possibility of negative or positive outcome" so
its need management [1] Risk management is defined as
the process identifications, analysis, arrange , mitigations ,
planning, monitoring and control of events, which has the
potential to cause undesirable changes in the goals of the
projects [2].

One of these goals is cost, cost is defined as the
economic value of any sacrifice whether it was material or
moral, which can be measured in monetary currency in
order to get benefits in present or future [3].

The factors that effect to increase the cost of
construction projects are, tender preparation, designs and
other documents, change in Business, Temporary
suspension of work, Non-payment of advances on time
and other [4].

These risks need to be classified and thus
classification is the process of training the objective
function f in which each attribute x is map to class labels
y that already known. Resulting a group of records
(training set), every and each record includes a collection
of attributes, in which the class is among one of them [5].

Figure-1. Process of training the objective function fin
which each attribute x is map to class labels y
that already known.

The model classification could be used for the
following:

a) Descriptive modelling: the model of
classification can work as a Caption tool to show the
different between different classes with the same objects.

b) Predictive modelling': in this type of
classification model, a label of class that belong to
unknown data can be predicted [5].

The problem of this research can be described as
the following:

Identification of cost risks in construction
projects

Determine the qualitative analysis of cost risks

Classification of these risks base on their
qualitative analysis
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LITERATURE REVIEW

As mentioned risk "Project risk is an uncertain
event or condition that, if it occurs, has an effect on at
least one project objective. Objectives can include scope,
schedule, cost, and quality. A risk may have one or more
causes and, if it occurs, it may have one or more impacts.
A cause may be a requirement, assumption, constraint, or
condition that creates the possibility of negative or
positive outcome" [1].

There are several areas that could have largely
effect by risk:

Cost: the effect of risks on the cost is presented
by inability to complete within specified budget or tender
cost

Time: The impact of risks on time is the failure
of the project to complete within specified and approved
period.

Quality: the influence of risks on the quality of
work and failure of implementation of the project within
the standard specifications required for the project. (6)

There for risk management is defined as the
process that able to find risks and analysis these risks
using a suitable method and then put the appropriate
response to eliminate those risks or reduce them and
thereby increasing the success of the project and the
achievement of its goals [7].

Tsz-Ying and Ying chin develop a system that
help the construction companies in assessing and
identification of maturity level for risk management
concept and improve the capabilities to manage the risks
in their project and also the developed strategic to improve
the method used in risk management which a model is
tested against several things: the individual capabilities
and their management in regard the risks, the ability to
recognize the risks and the ability to analysis the risks. [8]

Naji state that risk management methodology
consists of the following stage, planning, identifications,
analysis, response, monitoring and controlling and
learning after the process [9].

As it has been discussed on the object effect by
risk is cost so cost is the economic value of any sacrifice
whether it was material or moral, which can be measured
in monetary currency in order to get benefits in present or
future. [3] and the cost can be defined From the owner
perspective, as the amount of money paid to the contractor
to implement the project .in the other hand, the definition
of cost from the contractor point of view, is the amount of
the money that require executing the project [3].

The factors that affect the cost can describe as
follow:

The availability of raw material: the difficulty of
providing raw material lead to increase the cost and hence
consider risk [10].

Change order: change order is a result of the
owner requirement so the cost of change is subject to two
variables cost, time thus mean increase in cost [11].

Site conditions: The sites of the project have
significant impact on the cost as the strength of the soil,
water ground level and other services.

Accelerator: its mean trying to finish the project
with the shorter time and that lead to increasing the labour
and purchase of material with high quality hence
increasing the cost.

There are other factors like economic and
political designs and document, tender preparation,
designs and other documents, change in Changes in
Business, Temporary suspension of work [10].

Classification

Classification as describes in statistics and
machine learning is the identification of the group of
categories (sub-populations) to identify a new category,
depending on the training set of data that have the same
instance whose classes is already known. For instance, if
an email is to be assigned as spam or non-spam or
diagnosis of the specific patient by certain disease based
on known features of the patient like gender, the
symptoms that he has and blood pressure, in other words,
it can be Said that classification is a symbol of pattern
recognition. [12] As mentioned the model of classification
can be used for the following:

a) Descriptive modelling: the model of
classification can work as a Caption tool to show the
different between different classes with the same objects.

b) Predictive modelling': in this type of
classification model, a label of class that belong to
unknown data can be predicted [5].

One of the techniques used for classifications is
decision trees which can be defined as a toll that supports
the decision by using a tree-like graph or modelling
different decisions and their potential effects. That
includes several examples like the outcomes of the chance
event, costs of the resource, and utility. [13] The type of
decision tree used is the C4.5 algorithm which usually
starts from a set of the training TS, which is a collection of
instances or a group of terms included in the database. The
set attributes and a class is specified by the instance and
each attribute may be represented by either discrete or as
continuous value. While the unknown is permitted to
denote as unspecified values. The class may represent
discrete values only. (14) The node in the C4.5 tree, select
the attribute that is the most effective from the data divide
a group of samples into sub group enriched in one class or
the other. The normalised information gain is represented
by the splitting criterion (difference in entropy). The
attribute that contains the highest normalised information
gain is selected to build the decision. The C4.5 algorithm
then repeats on the smaller sub group [15].

Research methodology

23 factors were taking which might effect on the
cost of the projects, and these factors were identified
through detailed reviewing of the literature, then a
questionnaire form is prepared, and these factors were
arranged into it. Then the initial questionnaire was
discussed and distributed on some respondent to assess the
item of the questionnaire and to make changes and
modifications to produce the final form
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Questionnaire design

The questionnaire is split into two parts. The Part
one includes general information about the respondent.
Which include their experience in construction projects
and their specialities, while part two consist of identified
risks the effect on the cost in a list. For each risk, there
were two questions asked: what is the probability of the
risk to occur in construction projects? And what are the
impacts of this risk on the cost of the projects? Both
probability and impacts were labelled on a five-point scale
as follows: very high, high, medium, low and very low as
shown in the table

Table-1. Display the norms and standards for the
probability and the impact of risks effect on

the cost (16).
Scale Probability Impact
Very high 0.1 0.05
high 0.3 0.1
medium 0.5 0.2
low 0.7 0.4
Very low 0.9 0.8

the process of sample election is critical and its emphases
that the sample should include the engineers who are,
specialised, experts, working in consultative offices and
also University professors who have long experience.

These questionnaires were distributed directly to
explain what is mysteries about the questionnaire, only 36
were restored and when the results were analysis six were
rejected because its include missing data, thus the number
of the questionnaires that they were dependent 30.

Table-2. Show the distribution of the sample.

. . The number distributed The number restored
The ministry name . . . .
questionnaire questionnaire
The Ministry of Higher
Education and Scientific 13
Research
The Ministry of
Construction and 10
Housing
Ministry of Education 7
Total 30

RESULTS AND DISCUSSIONS
The probability and the impacts were calculated
based on the following equation

Mean X) =YY" x;.fi /n 1(17)
Which

X mean

X)) Class Center

) The number of iterations for each class

(n)) Total sample size or duplicates of the varieties
@) Sequence of class

h) number of class

As a result of the questioner of the probability
and the impact of the risks, the qualitative analysis will be
calculated for each risk.

The questioner was taken for a period about ten
years (2006-2016) and divided into three periods, from
2006 to 2007, from 2008to 2013, and from 2014 to 2016
and this partition is made because each period have a
different condition from the other and this has been shown
clearly in the results. For each period there were certain

risks were identified which differs from other period and
other risks are same.

The qualitative analysis was calculated for these
risks according to the following equation
qualitative analysis = probability * impact ....... 2 after the
result of the questioner were analysis, these risks were
classified according to their qualitative analysis and the
type of the classification that used id descriptive
classification to make sure that the classification of risks is
correct.

The decision tree application is an example of
descriptive classification. This type of classification
considers a number of attributes (variable) which affect
the variable to be described. This type of classification is
important to the variables that effect on the target.

This research describes the method of
classification by using decision tree J48 algorithm which
is version improved from the C4.5. The output given by
J48 is the Decision Tree to describe the qualitative
analysis of the risks on project cost based on historical
data. The data used to develop the classification model
were past data from various engineering working in
different ministries. The method that used to collect data is
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the direct data gathering from the engineering and the
direct interview with the engineers and managers.

As mentioned results that gained were collected
from two parts, first one is the literature survey and the
second one was the field of investigation (interview and
questionnaire analysis). twenty-three variable considered
as the independent variables, these variables are risks, the
probability which are (too high, high, medium, low, too
low), and the impacts which are (too high, high, medium,
low, too low), while the qualitative analysis is considered
to be the dependent variables which are (too high, high,
medium, low, too low) The decision tree was Implemented
using WEKA Program, Waikato Environment for
Knowledge Analysis (Weka) is a popular software for
machine learning suite written in Java, this program was
developed at the University of Waikato, New Zealand. It is
free software and it’s licensed under the GNU General
Public License [18] the WEKA 3.7.10 program which is
used for descriptive classification

€3 Weka GUI Chooser = | E] [t

Program Visualization Tools Help

Applications

WEKA [ =

The University

\ of Waikato Experimenter
.,
Woaikato Environment for Knowledge Anabysis knowledgeFlow
Version 3.7.10
{c) 1953 - 2013
The University of Waikato Simple CLI

Hamilton, New Zealand

% ]

Figure-2. Graphing component of weka 3.7.10 Program.

By clicking on the explorer which is an
environment to explore the data using WEKA

€9 Weka Explorer | B [

Preprocess | Classify | Cluster | Assodate | Select atiributes | Visuaiize |

[openfier. ][ openURL.. |[ OpenDB.. ][ Generate.. | Undo Edt... save...
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Figure-3. Display the preprocess window in the explorer.

In this stage the model was upload, and full
information is showing in the figure above like, relation
mean the name of the file, total number of instances,
attributes, Type, the missing value and others and then by
choosing the classification algorithm the following result
were taking:

Table-3. Correctly and incorrectly classified instance.

Correctly classified instance 92.7537. %

This consider being good classification accuracy

Incorrectly classified instance 7.2464%

The miss-classification is luck of instance of too low
and too high that lead to wrong classification

Kappa statistic 0.8485

Consider being good value as compared to the realistic
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Figure-4. Display the tree of j48.

According to the tree the risk that have impact of
medium and the probability of, medium there are 13 risks
classified as medium, low there are three low, too low and
high there are no medium classification, while the risk
with low impact and have the following probability,
medium there are seven class low, too low has one class
too low, low has 36 class low, high doesn't have any high
class on the other hand, the risk that has the impact high it
has seven class high with two of the are wrongly
classified, and the risks with impact too low and too high
have the class of one too low and one too high respectively

Confusion Matrix

a b c 4 e <—— classified as
5 0 0 0 0] &= high

213 0 0 0| b = medium

0 046 0 0] c = low

g o 2 0 0] 4= toolow

g o0 1 a0 01| e = toohigh

Figure-5. Display the confusion matrix.

as a total of the period there are 46 risk with low
qualitative analysis and five with high classification
without any error while the medium there are in error in
classification in about two risks while the too low and too
high they completely miss classifying and that because the
number of risk with this qualitative analysis is little and
thus lead to miss-classification. As a result, the highest
risks for these periods as follow:

Table-4. The heights risks in the period between 2006-2007.

Risks Actual Classified

Price fluctuations high high
inflation medium medium
Increase in the cost of skilled labour medium medium

The delay in completing the project high high
labor productivity medium medium

Changes in the purchase costs or delay in the . .

delivery of equipment and machinery medium medium
lack of site workers medium medium

Exceptional circumstances and risks high High

Table-5. The heights risks in the period between 2008-2013.

Risks Actual Classified
Financial difficulty by the Contractor medium medium
The delay in completing the project medium medium
Design team performance medium medium
The quality contro! on the material and expertise medium high
1n execution
Miss management of the contract medium medium
Exceptional circumstances and risks medium medium
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Table-6. The heights risks in the period between 2014-2016.

Risks Actual Classified

Financial difficulty by the Contractor high high

The delay in completing the project medium medium

delay in agreement of designs medium medium

Wrong estimations medium medium
Financial difficulty by owner and delay in making Too high low

the decisions
Changfzs in the pur§hase costs or delgy in the medium high
delivery of equipment and machinery

Exceptional circumstances and risks high high

CONCLUSIONS
As showed early in the analysis and discussion
the following can be concluded:

= The result from the statistical analysis results in
period of 2006-2007 showed that the risks that have
the highest qualitative analysis are same that resulting
from the classification result by using j48 algorithm

= The result from the statistical analysis resultsin period
of 2008-2013 showed that the risks that have the
highest qualitative analysis are same that resulting
from the classification result by using j48 algorithm
except one risk which is The quality control on the
material and expertise in execution and that leads to
an error

= The result from the statistical analysis resultsin period
of 2014-2016 showed that the risks that have the
highest qualitative analysis are same that resulting
from the classification result by using j48 algorithm
except two risk which is Financial difficulty by
owner and delay in making the decisions and Changes
in the purchase costs or delay in the delivery of
equipment and machinery and that leads to an error

= This model can help to precisely classify which risk
has the highest effect on cost.
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