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ABSTRACT

Using a quantitative assessment system, the number of resumes reviewed to identify a suitable
developerwasreducedto3.5%withasuccessfulrecruitmentdecisionmadein10workingdaysof
postingthejobadvertisement.Thispapersummarisesthemethodologyfordevelopingthatrating
system.Thedepthandqualityofanavailabletalentpoolisafunctionofdemand,whichisdemonstrated
bycomparingglobally-scaledindividualperformancemetrics.Publiccoderepositoriesareaccessed
andthecodequalityassessedalgorithmically.Theperformancescorecombinesaccuracy,timeliness
anddifficultyfromaseriesofchallenges.Thesethreeattributesformameaningfulpredictivemeasure
ofperformancebyusinganon-linearoptimisation routine.Bootstrapping isused tovalidate the
approach.Thisprocessrandomlyomittedascoredperformanceobservationpercoderinorderto
calculatetheperformancescorefromtheretainedscores.Therewasastrongrelationship(r=0.70)
betweenthepredicted1-omitted-performancescorewiththeactualomittedscorehighlightingthe
predictivepower.
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1. INTRODUCTION

Thetechnologyindustryhasexperiencedrapidgrowthinthedemandfordevelopers.Accordingto
theU.S.BureauofLabour,softwaredeveloperjobsareexpectedtogrow17%from2014till2024.
Thisrateofgrowthismuchfasterthantheaveragerateamongotherprofessions.Overallby2020,
employmentinallcomputeroccupationsisexpectedtoincreaseby22%.(Thibodeau,2012).Among
theseoccupations,softwaredevelopersareexpectedtoseethehighestgrowth(32%),followedby
databaseadministration(21%),networkandsystemsadministration(28%),computersystemsanalysts
(22%)andcomputerandinformationsystemsmanagers(18%).Thisincreasingdemandhasresulted
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inashortageinsupply,creatinganenvironmentwhereorganizationsareconstantlycompetingto
identifytheidealcandidate.

AccordingtoSoper(2014),virtuallyeveryrecentscientificstudyidentifiedahighdemandfor
developers.Thenumberofcomputersciencegraduatescomingoutofuniversitieseachyearisnot
highenoughtoaccommodateindustrydemandandthisshortageofqualitywebdevelopersintech
hubslikeSanFranciscotranslatesintohighersalarypackages(Developersareinhighdemand,2016).
GiventhislargeincreaseinITdemand,recruitmentcompaniesareincreasinglyfindingitdifficultto
identifythebesttalentandarecontinuallycompetingagainstotheragenciestoidentifythistalent.
However,hiringarecruitmentagencytoidentifythenecessarytalentisexpensive,timeconsuming
andmaynotprovidetheidealmatch.Further,therecruitmentprocesscanbelengthyandthiscanbe
aninfluentialfactorinfailingtosecuretheappropriatecoderforthejob.

Unlikeaccounting,financeandlawwhichhaveprofessionalstandards,thereisnoglobalmethod
ofevaluatingacoder/developer’sability.RecruitersandHRteamsarecontinuallytryingtoidentify
theidealwaytoidentifyqualitycodersinatimelymannerandaddresshighincomingdemands.

Anorganization’sinabilitytoeffectivelyandefficientlyhirepersonnelleadstolargeexhaustion
ofresourcessuchastimeandmoney.ThishasgivenrisetoE-recruiting,wherebytheuseofelectronic
resources,typicallytheinternetandHRsoftware,canguideandassistthehiringprocesstoreducethe
administrativeandfinancialburdenofrecruitmentandgainaccesstoawidertalentpool(Dhamija,
2012).“ThepurposeofE-recruitmentistomaketheprocessinvolvedmoreefficientandeffective,
aswellaslessexpensive”(E-Recruiting,2012).

Achallengeforanyoneattemptingtorecruittechnicaltalentisobjectivelyassessingthequality
ofapotentialresource.Herein,weoutlineaquantitativeratingsystem(Umano)forstreamliningthe
technologyrecruitmentprocesstoidentifyappropriatetalentinthefieldofcomputerprogramming.
Essentially,thegoalofthemethodologyistostreamlinethehiringprocessbyreducingthelengthin
hiringtimebyidentifyingthemostsuitablecandidatefromapooloftalent.Weapplythisapproach
ourselvestoarecruitmentsetting,wherewecouldquicklyfocusoureffortsonthemostrelevant3.5%
ofapplicationsandcouldofferthepreferredcandidatearolewithintenworkingdaysofpostingour
jobadvertisement.ThisworkdescribesthefirstcommercialdeploymentoftheUmanoframework.

TheUmanoscoreisadata-drivenframeworkdesignedtopredictacoder’slikelyon-the-job
success.Thescoreiscalibratedagainstcodersfromallovertheworldtoprovideametricwhich
indicatestherelativerankingofanindividualonascaleof1-100.Ascoreof83indicatesthatthe
individualisinthetop17%ofcodersworldwide.Usingperformanceonsimplertaskstopredicta
coder’sperformanceonmoredifficulttasksprovidesbothaninternalvalidationofUmano’stesting
regimeandafit-for-purposesourceofdataforoptimisingthedevelopmentofarobustandrelevant
score.Thisisthenfurthervalidatedusingabootstrappingprocess.

Thedepthandqualityofindividualswithinanavailabletalentpoolisfoundtobeafunctionof
demandofthecodinglanguage.Thisisdemonstratedbycomparinggloballyscaledperformance
metrics with measures of demand. The emphasis in this research is to understand how demand
shapesthedepthandqualityofatalentpoolandextendstheworkofBracewelletal.(2016).This
parameterisation of group behaviour is important for developing a cross programming language
toenableappropriateandcomparablerankings.Webrieflydescribeouruseofthisapproachfor
recruitmentpurposes.

Thefollowingsectionreviewsliteratureon:firstly,howdemandshapesthedepthandqualityof
atalentpoolandsecondly,thefactorsthataffecthumanperformanceandthedistributionthatbest
describesthedemandoftalentedindividuals.

2. LITERATURE REVIEW

Thereisnoshortageofacademicresearchthatexaminestheperformanceofindividuals,groupsand
teamswithinawidevarietyofcontexts.Forexample,cricketwithitsinherentlydatarichscoring
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