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ABSTRACT

Projectmanagersfacecomplexchallengeswhenplanningprojectstagesbecausecontractdurations
andprojectcostsaredifficulttopredictaccurately.Thepurposeofthisstudyistoinvestigatestatistical
toolsandconceptsthatcanbeintegratedinthesecondphaseoftheprojectlifecycle:theplanning
stage.Furthermore,thisstudyaimstocomparetheaccuracyofmultipleregressionandartificialneural
networkmodels,aswellastheapplicationofsimulationinconstructionmodelsusedinpredicting
projectdurationandcost.Thispaperwillalsodiscusstheindustry’scurrentestimationmethods,
theuseofstatisticalapproaches,simulation,andtherelationshipbetweentheapplicationstatistical
toolsandprojectsuccess.Thus,thisreviewidentifiesthetrendingstatisticaltoolsusedbyscholars
todevelopregressionandneuralmodelstosolvethecomplexityofcostanddurationestimation.
The findings indicate that although the industryneedsmoreaccuratepredictionsandestimating
tools,andregardlessoftheinvestigationsandadvancementsmadewithintegratingstatisticaltools,
implementingthesestatisticalapproachesisfacedwithbarriers.
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INTRoDUCTIoN

Inthefieldofprojectmanagement,thelifecycleofaprojectiscomposedofthefollowingphasesor
stages:initiation,planning,execution-monitoring,andprojectclosure.Thefocusofmyinvestigation
isconcernedwiththeplanningstage,namelycostestimatinganddurationestimation.Thispaper
intendstoprovideanunderstatingoftheapplicationofstatisticalmethodsandconceptsusedinthe
forecastingofcostanddurationsinconstructionprojects.

Theprojectlifecycle,asdescribedpreviously,lacksthephaseofprojectimplementationorpost-
occupancyplanning.Constructionprojects,suchaspowerplants,treatmentplants,buildings,dams,
factoriesandothertypesofstructures,undergoaperiodofimplementation.Thispaperexploresthe
applicationofstatisticaltoolsforforecastingtherunningcostforoperatingandmaintainingcompleted
projects.Inthecontextofthispaper,operationandmaintenanceistreatedasthelastphaseofthe
projectlifecyclepriortoretiringtheassetorterminatinganinitiative.

Furthermore,thispaperreportsonexistingliterature,concerningtheapplicationofstatistical
modelsby industryprofessionals, todeterminedurationof contracts,managecost, andestimate
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cyclecosts.Additionally,wewilldiscussthestepsinvolvedindevelopingregressionandtheneural
networkmodel.Wecomparetheviewofresearchesandresultsofregressionandneuralnetworks,
aswellastheadvantagesanddisadvantagesofeachmethod.

Theliteratureappearstosharethesameconceptofsignificantitems.Costsignificantitemsrefer
toelementsoftheworkthatinfluencecostanddurationwhencomparedtoothers.Theidentification
oftheseitemsisessentialfordevelopingmodelsofhighaccuracy.Researchershavedevelopedmodels
forvariousprojecttypes,butimplementingstatisticalprinciplestodetermineprojectcostandduration
duringtheplanningphaseremainslowamongprofessionals.

Thedifficultyofestimatingprojectcostanddurationsaccuratelyresultsinadilatedschedule;
longer durations will require additional resources, and project cash flows may be impacted.
Nonetheless,computer technologyadvancementand the integrationofapplicationsandsoftware
havemadestatisticshelpfulinestimatingprojectsuccessfactors,suchascostestimating,duration,
andscheduling.Thewideimplementationofstatisticalapproachestoestimatingishinderedbycost
oftechnology,skilllevel,andawareness.

Scholarsagreethatcostisalifecycleconstituentofgreatimportance.Apoorestimatecanmake
thedifferencebetweensuccessandfailure,sotheaccuracyofcostestimatesandmonitoringisessential
toavoidcostoverruns(Chew,2017;Burnes,2014;Galli,Kaviani,Bottani,&Murino,2017).Asa
responsetothisproblem,theindustryisadoptingmodernsimulationtoolsthataregainingground,
ascomputingpowercanhandlelargeamountsofdataandcanperformadvancedmathematicaland
statisticalanalysis.

Atypicalconstructioncontractiscoupledtoaconstructionschedulethatislegallybinding.The
durationofprojectsisdeterminedbytheownerandconsultants.Oncethecontractorisselectedand
thecontractisawarded,thenthecontractormustfinishonorbeforethestipulateddate.Thisresearch
willreportonthequantitativedataprocessingmethodsandtechniques,suchasstepwiseregression,
multiple regressing, and artificial neural networks.Researchers agree that regression andneural
networksareviablemethodsforestimatingprojectcostandprojectduration(Adjei-Kumi,2017;
Marcelino-SádabaPérez-Ezcurdia,Lazcano,&Villanueva,2014;Schwedes,Riedel,&Dziekan,
2017).

Thecurrentmethodofestimatingdurations representsa risk to thecontractor, as there is a
highprobabilitythattheprojectdurationdeterminedbytheownerisnotreasonable,whichmakes
the contractor liable for penalties and liquidated damages (Jin, 2016; Zwikael, & Smyrk, 2012;
Todorović,Petrović,Mihić,Obradović,&Bushuyev,2015;Medina&Medina,2015).Furthermore,
unplanneddurationsincreaselitigationandcompromisesconstructionquality.Similarly,ifduration
isoverestimated,thentheclientwillincurdamages,sothedifficultiesofprojectsareuniqueand
requirehigh-levelcustomization.

DeviationfromplanneddurationindevelopingpartsofAfricarangesfrom51%to92%.This
affectsbuildingandtransportationprojectsthatarereportedtodeviatefromthestipulatedcompletion
date by 20%. Stakeholders, project owners, the government, and construction professionals will
benefitfrommoreaccurateprojectdurations(Mensah,2016;Galli&Hernandez-Lopez,2018;Easton
&Rosenzweig,2012;Brown&Eisenhardt,1995).Overall,thereisconsensusintheliteraturethat
thedurationofprojectsisstronglyrelatedtothequantitiesofwork,ratherthantotheprojectcost.
PopularschedulingcomputerprogramsarebasedontheGantChart,thecriticalpathmethod.The
GantChartillustratestheprojectscheduleandthedependencyrelationshipbetweenitemsofwork,
andcostisnotinfluential.Developedcountries,suchastheU.SJapan,HongKong,andcountries
inEurope,havedevelopedmodelsforestimatingtheconstructiondurationofbridges,roads,and
buildings(Ahmadu,2015;David,David,&David,2017;Galli&Kaviani,2018;Hartono,FNWijaya,
&M.Arini,2014;Parast,2011).

Moreover,theliteratureimprovestheanalysisofthequantitiesofworkfornon-significantitems
tobeidentified.Onlythemostimportantitemsareconsideredforstudy.Also,thispaperwillreport
onstatisticalsignificantworkitemsthatimpactthedurationofbridgeconstructionprojects.The
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