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Abstract: Cost estimating entails gathering and evaluatirgiohical data, as well as using quantitative msdel
methodologies, tools, and databases to forecastasteof a program in the future. At the early stagf the building
design process, the cost is considered one of &® important elements in making decisions. Dutigdesign phase
of a project, cost estimating is quite essentialcdmpelet a construction project successfullig dritical to design a
usable model and method for cost estimation intcocison projects. For the above reason, this shatydeveloped a
hybrid method to conduct an accurate cost estim@tioonstruction projects in Irag. This study aleaducted a rigorous
survey to find five main influential factors withitty-six sub-factors in the Iraqgi market. It waskiated through previous
studies, questionnaires, and surveys of twentyeptsjto build a matrix factors database for contitin projects. This
work gathered the construction cost factors frolaviant research and expert views. In the secon #ie researcher
ranked the factors within the Importance RegresBimsemble Method then the K-Nearest Neighbor Mettasiapplied
to specify the effect of the near-effective factonsthe cost. The outcome of this study will bephdlto construction
professionals in estimating a construction proggfectively.

1 Introduction resource availability, and the stage of the cootitrn life
Estimating building costs is a crucial step in th&ycle in which they are primarily developed, asveho

construction process. The estimation is also vepoitant below [4]:

logistics support of a construction project to méeg ) o

demand of the requirment of the project. It repmes¢he 1. Models based on mathematical underpinnings have

total sum needed to cover the expense of everythialg unquestionably progressed as computing techniques
must be acquired in order to carry out the project_ have improved. In this regard, different estimate
Preliminary estimates of costs based on concegasifins models based on probability, fuzzy set theory {],

are accurate for these two reasons. To begin stiraates regression estimating models exist in the constmict
are On|y as Strong as the Sloppy’ incomp|ete inhdion sector to aSSISt .eStlmatorS n SeleCtl_ng the Cm@m
used to create them. Second, the building's chetsiits based on historical data for a certain cost estimat
and its price tag are more amenable to change ieatthe application [6]. . _

design phase than they are later. These consinlesati2- Activity-Based Costing Models: This seems totie
motivate studies of development models based derelift most realistic model since all overhead expenditure

methods and techniques that might improve conceptua ¢an be attributed to the specific activities thatah
cost estimations [1]. The price of building work shu  them. To be more specific, the construction seciay

account for direct expenses, indirect costs, anditpin benefit from the ABC technique by defining and
order to determine how much a job will cost, cocttvas categorizing all the activities and operations ssaey
might utilize unit pricing. The contractor's sigo#nt to generate each construction work unit, and then
expertise is required for this technique. The priite must examining, in each instance, all the aspects thpact
account for all of the aforementioned expensesis It Its cost. When construction firms have this infotioa .
common practice to calculate direct costs (labartemials, ahead of time, they are better able to manage their
and equipment), indirect costs (labor, materialsgd a  financial investment on the job site, regulate eses,
equipment), and profit margins separately when nain and do cost-benefit analyses at various stage®jefgp

estimate of total costs [2]. According to EL-Sawalh development [7,8].

(2013), the most prevalent types of cost estimative [3]. 3. Input-output analysis is the basis of procesethacost
(PBC) models. The primary output of the constructio

Estimate models business is the physical structure that was buiiile
In cost estimating, three models are defined based ~ the necessary inputs are the materials that wemtts
the level of depth of the output information, tiraed creation. PBC models are able to synthesize the par
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the construction system, therefore they look at the Demonstrated Square Foot Estimate

production processes obtained from the scheduling o
building works as dynamic cost-generating elements
that change resources into outcomes. As a result,
building budgets and schedules may be linked tegeth
thereafter. These models were made to aid in the
estimation process by making tacit knowledge of the
building's processes plain to those who acted en th
plans [1,9]. Estimating construction costs is kathart

and a science. The contractor must be able to
comprehend and conceptualize a facility project and
design the strategy for constructing the faciliyoe an
accurate estimator. The finest estimators are also

These estimations use existing model structures to
construct a structure representative of the upcgmin
building. Although this method is projected to be
accurate to within +/- 15%, the accuracy can vary
greatly depending on how strong the assumptions are
The Modeled Square Foot approximation method
requires the contractor to have a general notiahef
structure's footprint, be familiar with the struetu
system, and be aware of the facade plan. This
estimating method typically takes an hour to coreple
and can be utilized during the Schematic Desiggesta
[10].

skilled at analyzing past building costs and priaic 6. Assemblies Estimate

the factors that will increase or decrease futugt
[2]. Building estimated costs, or "estimates," aften
formed throughout a project. To determine whether a
project is economically feasible, the owner mayatae
extremely preliminary feasibility estimates. To eres

the project is designed to the owner's budgetseyder

or construction manager may build a sequence of
progressively detailed approximations during the
design process. A general servicer or trade cdotrac
will decide to generate estimates to limit theid loir
low values for a project. And many estimates might
developed industrially to assess the impact oédffit
design decisions or create a cost estimate foisamle
modification throughout the construction processstC
projections for construction projects are overliaded

A project's meetings are identified, valued, and
qguantified to create an assembly estimate. They are
anticipated to be within 10% of the actual valuee T
contractor must be able to recognize a system-equal
design and perform quantity departures for multiple
schemes to estimate a project. Usually, this capédma
throughout the project development period. He
typically needs one day to create this kind of
approximation, spending most of that time conduggtin
guantity takeoffs (quantifying the amount of eaeim)

[6].

7. Unit Value Estimate

In a component price estimate, every item restfitbe
the project is defined, and the materials are gdrafeer
the precise construction techniques that will liezet

and have varying degrees of accuracy. The RS Meansto a specified concept. Depending on the intricaicy

levels of detail can be used as a guide when dpwvgjo
part-level definitions [3].

4. Averaged Square Base Estimate

These approximations are based on average sttistic
norms for a building's cost per square foot or oodt.
Although this correctness can vary, they are exukct
to be accurate within +/- 20%. This estimation ban
made with limited information, such as the numbfer o
carriages for a parking garage as well as an

approximation of the square footage for an officdist of 27-factor

the project, this method can be accurate to witttin
5% of the cost. This approximation typically occurs
close to or after the construction documents phismse

it requires a relatively detailed design. A thoroug
estimate of every item in a structure can takeoupree
weeks, with a lot of effort spent on execution ditgn
takeoffs [6].

Based on a review of the relevant literature, adhgh
indicators was compiled, and a

building. This calculation can be made during thguestionnaire was constructed to solicit feedbaoknf
planning stage and shouldn't take more than tentesn Iraqi construction project managers. The factore ar

[4].

outlined in Table 1.
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Table 1 The major factors regading the cost esionah construction project

Main Factor Sub-Factor Coding Main Factor Sub-Factor Coding
Frequent exposure SF1 Lack of equipment SF24
of workers to on site
accident
Poor use of SF2 Delay in the SF25
resources delivery of
Labor-related equipmer
factors (F1) Poor use of SF3 Poor equipment SF26
technolog Equipment related  productivity
Poor understanding SF4 factors (F4) Poor ability to SF27
of working method operate equipme
Low labor SF5 Frequent equipment  SF28
productivity malfunction:
unskilled labour SF6 Poor maintenance SF29
equipmer
Skilled labor SF7 F5
shortag
F2 Poor construction SF30
planning
Poor availability of SF8 weakness in SF31
materials in the decision making
marke
Delayed deliveryg SF9 Low management SF32
materials to the si skills
weakness in SF10 Too much owner SF33
Material related | Material quality Management interferenc
factors (F2) uprise material | SF11 |related factors (F$) Additional businegs ~ SF34
prices change of own
poor Material SF12 delay in payment SF35
manageme!
Poor storage of | SF13 bureaucracy SF36
material:
F3
Poor contractor | SF14
experienc
Contractor SF15
productivity is not
acceptabl
Slow to make a | SF16
decisior
Poor management SF17
Contractor related on site
factors (F3) Contractor's SF18
financial problem
Delays/mistakes| SF19
due to
subcontracto
Poor SF20
communication and
coordinatiol
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2 Methodology of present work later reported by [25,26]. A common principle irctfar
The primary objective of the research is to discovénanagement asserts that the party with the mastanet
which components of construction projects are tlstm abilities and qualifications will execute the meffective
crucial to address. A skilled group of specialistgst factor management. As a result, specific respolit@bi
perform the rating. The Delphi technique offers th&night be outsourced to a single organization, enguhat
researcher a flexible and adjustable data collectiod the enterprise is safeguarded or that the repeccisssf
evaluation instrument. Some of the reasons whipeiphi  the relevant conditions are avoided [27]. In thstfstage
approach is utilized are as follows [11,12]: Theravo Of this work, which consisted of identifying theidy area,
"method to evaluation” refers to comprehending eadf¢ cOst estimation criteria were determined usimg
focused component in depth. Input is requiredrid the Delphi method based on pertinent literature andegxp
most cost-effective approaches for factor manageareh Opinion. In the second stage, the researcher dietedrthe
to evaluate the variables that must be managedkdts |Importance Regression Ensemble Method of factors fo
both the causes and effects of the factors intsideration. €ach region. In the third step, the K-Nearest Naigh
Combining outcomes and probability while analyzamgi Method was developed utilizing MATLAB software,
investigating causes is a usual practice. Factmsasnents Which examines the given data to identify and eatalu
could be qualitative, quantitative, or semi-quatitiie factors and to establish the factor rating. Orbthes of the
[13]. When there are disparities in the data qualitthe Importance Regression Ensemble Method and K-Nearest
data sources, quantitative analysis is not alwagsbest Neighbor Method findings, the influencing variables
solution. Under these conditions, it is possibledtna building projects were identified and tested.
thorough qualitative analysis with the same levél o
specificity. Regardless of the approach employéd, t3 Result and discussion
documentation for the study should include a dpion 3.1  Importance regression ensemble results
of the data quality and the data sources used én th Importance Regression Ensemble analysis ranks
investigation. In addition, you must include a dggon indicators based on participant replies that detegrthe
and explanation of the system and the problem idiefin  majority of significant criteria (Figure 1 - Figui. The
as well as identified factor sources and factaniation relative relevance of the criterion was determinsihg a
events, etc. According to the findings of this stuthe relative index analysis. Following are tables comite the
significance of cost-estimating challenges is eaf@ld in a relative index study's ranking results for eachiaegAs a
practical and effective manner [14,15]. Using theeffy  result of these rankings, twenty hazards were ifientas
approach and enhancing it with a scanning methggolo having a high level of importance in assessing the
elewe et al. [16,17] built a new set of techniqdes implications of cost estimation on building progct
managing such complicated research problems, which The Importance Regression Ensemble was constructed
were considered cutting-edge at the time. UsingM@  to uncover each challenge's of the cost estimaifaime
GPSO methodology, Talib et al. [18,19] and bin Hawset construction project. These factors were rankedgutie
al. [20,21]created a method for tackling huge prois. Importance Regression Ensemble values that were
[22] and [23] individually. In [24], Majeed et ahade an produced.
assimilated ANN for defect pattern recognition, ethivas

Labor Related Factors
0,35 -
0,3
0,25 -
3
< 0,21
>
— 0,15
4
0,1
0,05 -
0 - —E . — . .
SF1 SF2 SF3 SF4 SF5 SF6 SF7
Name of the Factors

Figure 1 Importance Regression Ensemble of lablated factors respond scoring
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Figure 2 Importance Regression Ensemble of mateglated factors respond scoring
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Figure 3 Importance Regression Ensemble of mateglated factors respond scoring
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Figure 4 Importance Regression Ensemble of equipredated factors respond scoring
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Managment Related Factors
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Figure 5 Importance Regression Ensemble of managemlated factors respond scoring

3.2 K-Nearest Neighbour Method Results component to identify factor components. Thesesigait

The K-Nearest Neighbour Method analysis results asere ranked based on the K-Nearest Neighbour M&thod
reported in the following sections (Table 2). Théliarest outcomes. It presents a significant cost estimatigk In
Neighbour Method analysis results for each regiom aaddition, the parent construction trash disposal isajor
presented in the tables shown in the followingisaest source of cost estimation complications. Accordimghe
Based on these ranking results, it was found that tresearch, these components were identified adréguiimg
selected factors had considerable degrees of iampmetin - cost estimation contributing factor. Comparing tesults
the factor evaluation of building projects basedtbe that the top higher ranks, as shown in the talstenauch
effects of cost estimation. The K-Nearest Neighboutigher. According to the experts, the results iattichat
Method was applied for each building cost estinmtiothe Method has a high degree of reliability.

Table 2 K-Nearest Neighbor Method's outcomes

Project Actual cost Estimated cost Error
building size 200m3 46393 47872 3%
building size 300m4 71373 72783 2%
building size 400m 11933t 10302: 14%
building size 500m3 84899 84920 0%
building size 600m4 130613 130846 0%
building size 700m 21838t 22066: 1%
building size 800m 15536! 16265¢ 5%
building size 900m 23902: 22237( 7%
building size 1000m3 399646 389708 2%

4 Conclusion building projects to create a database of matigxofs for

This study aims to establish a unique way of edtiga  construction projects. This study aimed to deteentime
project cost concerns in Iraq by creating a moked can COSt components based on relevant research andt expe
aid parties involved in construction projects toagnize OPinions. In the second phase, the researcher dathiee
obstacles and factors in advance. These strategids factors using the Importance Regression Ensembibdde
procedures were employed to achieve this Objec’ﬁm_ and then utilized the K-Nearest Nelghbor Method to
current study created a hybrid strategy for idgimtg determine the effect of the near-effective factomsthe
precise cost estimations in Iragi constructiongutsj. The COSL.
study identifies five primary effective elementdtwihirty-
six sub-factors in the Iraqi market. It evaluatesn using
prior studies, questionnaires, and a survey of tyven
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