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Abstract 

The iresearch ipaper ientitled i‘Employee 

iAttrition iPrediction iModel’ iis ian iattempt ito 

iunderstand ithe ithinking iand iworking iof ithe 

ivarious icategories iof iemployees iin iIT isector 

itowards ithe ireduction iof iemployee iattrition 

iin ithe iorganizations. iEmployee iattrition iis 

iimportant iespecially iin itoday’s i imarketplace 

iwhere iemployees iare ithe imost iimportant 

ihuman icapital iassets, iattrition idirectly ior 

iindirectly iimpacts ion iorganization’s 

icompetitive iadvantage. iThe itangible icosts iof 

iemployee iattrition iwould ibe ithe icost iof 

itraining inew iemployees, ithe irecruitment iand 

iselection icosts, iadjustment itime, ipossible 

iproduct ior iservice iquality iproblems, icosts iof 

itemporary istaff, ithe icost iof itraining, ithe 

icost iof iloss iproductivity, ithe icost iof ilost 

iknowledge iand ithe icost iof ithe iposition 

iremaining ivacant itill ia isuitable ireplacement 

iis ifound. iThe iintangible icosts, iwhich imay 

ibe ieven imore isignificant ithan ithe itangible 

icost, ithis iinvolves ithe ieffect iof iattrition ion 

iorganizational iculture, iemployee imorale,  

 

 

isocial icapital ior iorganizational imemory. iAll 

ithese icosts iwould isignificantly itake iaway 

ithe profitability iand ithe icompetitive 

iadvantage iof ithe ifirm. 

Keywords: Employee iAttrition, iEmployee 

iSatisfaction i, iEmployee iAppraisal iand 

iTraining, iAttrition  rate.  

Introduction 

Attrition iis ian ialarming iconcern ifor iall ithe 

iorganizations iacross ivarying isectors. 

iAnything ithat iinvolves imanpower iwould ibe 

iaffected iby iemployee iattrition. iWhenever 

iemployees ileave ian iorganization, ithe 

iknowledge iand iintellect ialso ileaves. iHuman 

iResource ipractitioners ican itry iand icapture 

ithe iknowledge iand iintellect iof ithe italent, 

ihowever, ithis iis ieasy isaid ithan idone. 

iNowadays, ithe iimportance iand irelevance iof 

ithe iemployees iis iwell iunderstood iby ithe 

iorganizations iand ihence ithe ifocus iis ion 
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iunderstanding ithe ikey ifactors ithat iaffects 

iemployee iattrition. iThe iaim iof ithis iresearch 

iis ito iunderstand iand iidentify ivarious 

iresearches iconducted ion iemployee iattrition 

iacross isectors. iFor ithe isame, ithe iliterature 

istarting ifrom i1955-2014 iis istudied. iThe 

iresearch ihas ihighlighted ithe ifactors ilike 

idissatisfaction iwith icompensation ioffered i, 

ipayment ibelow iprevailing imarket irate iand 

iinadequacy iin ithe iinternal iand iexternal 

iequity, iInappropriate iReward iand 

irecognition, itoxic iwork ienvironment 

i&incompatible iwork iculture, iemployee iattit 

iude, iInsufficient isupport, iunsatisfactory 

irelationships iwith isuperior, icolleagues iand 

isubordinates i(work irelationship), iand 

iinadequate iopportunities ifor igrowth, ihiring 

ipractices, iand imanagerial istyle, iwhich iaffect 

iemployee iattrition. iUnderstanding iattrition iis 

iimperative ifor ievery iorganization. iMere 

irecognition iof ifactors iwould inot ido iany 

ibetter, iboth ifor iemployees ias iwell ias 

iemployer. iThis istudy ifocuses ion icompiling 

ithe ifactors ithat iaffect iattrition iand ihas ia 

ifurther iscope iwhere ithese ifactors ican ibe 

iempirically itested iin idifferent isectors iand 

irecommendations ican ibe iincorporated is ias 

ito iobserve ithe idifference iin ithe iattrition 

irate. 

 

 

a. Objective: 

 First iobjective iis ito iidentify ithe 

iunderling ifeatures iwhich imostly 

iinfluent ithe iemployee iattrition iin 

ithe iorganization. 

 Second iobjective ito ianalyze ithe 

ibehavior iand iworking iof imachine 

ilearning ialgorithm ion ithis 

idataset. 

 The ilast iobjective iis ito iderive 

ithe ibest iaccuracy irate iof 

idifferent imachine ilearning 

ialgorithm. 

b. i i i i i i iProblem iIdentification i& 

iDefinition 

The iHR ihead iwants ito iunderstand 

iwhat ikey idrivers iare ifor iattrition iin 

itheir iorganization. iAlso iwant ito 

iensure ithat ithey iattract iand iretain 

iour itop italent iand itake iremodel 

iaction iif iit ilooks ilike ithey iare igoing 

ito iloss igood ipeople. 

Employee iTurnover i(attrition) iis ia 

imajor icost ito ian iorganization iand 

ipredicting iturnover iis iat ithe iforefront 

iof ithe ineeds iof iHuman iresources iin 

imany iorganizations 
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Related iWork 

a.  iEMPLOYEE iATTRITION 

iANALYSIS 

Abstract: 

 iThis ipaper idiscusses ion ithe ianalysis 

iof ifactors iaffecting iemployee iattrition 

iand ipredicting iit ibeforehand iso ias ito 

itake ithe inecessary imeasures ito iretain 

ia iskilled iand ivaluable iemployee. iIt 

igives ia idetailed iaccount iof ithe ifactors 

iaffecting ian iemployee’s idecision ito 

ileave ithe icompany,predicted 

iprobabilities iof itheir ileaving ithe 

icompany ithe ivariation iof ia ifactor’s 

iinfluence ion ithem. 

Conclusion:- 

Though iemployee iattrition imay iseem 

ilike ia itrivial iissue ibut iit iis ione iof ithe 

icostliest iproblem ithat ievery iindustry 

ifaces iirrespective iof i itheir ifield iof 

iwork. iCompanies ispend ia ilarge ishare 

iof itheir ibudget ion iemployee itraining, 

ihence iit ibecomes ivery idifficult ito 

itrain ianother iemployee iagain, ionce ia 

iskilled iand itrained iemployee ileaves ithe 

icompany. iIt iis ialso idifficult ito ifind 

iskilled iindividuals iin ithe imarket ithese 

idays iin ithe icurrent ieconomic 

iscenarios. iHence ithrough ithis iproject, 

iwe iare iable ito iunderstand iand itackle 

ithe iissues iafflicting ithe iemployees ias 

ia ipreventive imeasure. iData ianalytics 

iprovides isome iof ithe imost iaccurate 

iand iintrinsic iinsights iand iaids iin 

iplaces iwhere ihuman ijudgment imight 

ierror, ithus iproviding ia iway ito isolve 

ihuman iissues iwith ia ilittle iaide iand 

iinsight ifrom ianalysis. i 

Early iPrediction iof iEmployee iAttrition 

iusing iData iMining iTechniques i i i i i i i 

Abstract:- 

Bill iGates iwas ionce iquoted ias isaying, i“You 

itake iaway iour itop i20 iemployees iand iwe 

i[Microsoft] ibecome ia imediocre icompany”. 

iThis istatement iby iBill iGates itook iour 

iattention ito ione iof ithe imajor iproblems iof 

iemployee iattrition iat iworkplaces. iEmployee 

iattrition i(turnover) icauses ia isignificant icost 

ito iany iorganization iwhich imay ilater ion 

ieffect iits ioverall iefficiency. iAs iper 

iCompData iSurveys, iover ithe ipast ifive iyears, 

itotal iturnover ihas iincreased ifrom i15.1 

ipercent ito i18.5 ipercent. iFor iany 

iorganization, ifinding ia iwell itrained iand 

iexperienced iemployee iis ia icomplex itask, 

ibut iit's ieven imore icomplex ito ireplace isuch 

iemployees. iThis inot ionly iincreases ithe 

isignificant iHuman iResource i(HR) icost, ibut 

ialso iimpacts ithe imarket ivalue iof ian 

iorganization. iDespite ithese ifacts iand iground 

ireality, ithere iis ilittle iattention ito ithe 

iliterature, iwhich ihas ibeen iseeded ito imany 
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imisconceptions ibetween iHR iand iEmployees. 

iTherefore, ithe iaim iof ithis ipaper iis ito 

iprovide ia iframework ifor ipredicting ithe 

iemployee ichurn iby ianalyzing ithe 

iemployee’s iprecise ibehaviors iand iattributes 

iusing iclassification itechniques. i i 

Conclusion:- 

Employee iattrition ican iaffect ian iorganization 

iin imany iways ilike igoodwill, irevenues iand 

icost iin iterms iof iboth itime iand imoney. iThe 

ipredictive iattrition imodel ihelps iin inot ionly 

itaking ipreventive imeasure, ibut ialso imaking 

ibetter ihiring idecisions. iIn ithis istudy 

iimplementation iof ivarious iclassifications 

imethod ihelps iin ipredicting iwhether ia 

iparticular iemployee imight ileave ithe 

iorganization iin ithe inear ifuture iby ideriving 

itrends iin ithe iemployee’s ipast idata. iIt iwas 

iintuited ithat isalary ior iother ifinancial iaspect 

ilike ipromotions iare inot ithe isole ireasons 

ibehind ithe iattrition iof iemployees. iThese 

imodels ican ihelp ius iin iprioritizing ithe 

ifeatures iwith ihigher iimpact iin iattrition iof 

ian iemployee iand ithe ipossible ireasons 

ibehind iit iso ithat iHR ican itake iappropriate 

idecision ifor ithe iretention iprocess. iThe imain 

ipurpose iof ithis iresearch iis ito ibuild ireliable 

iand iaccurate imodels iwhich ican ioptimize ithe 

ihiring iand iretention icost iof iquality 

iemployees. iThis icould ibe idone iby 

idetermining ithe iattrition istatus iof iemployee 

iunder iconsideration iby iusing ithe iappropriate 

idata imining itechniques. i 

Proposed iMethodology 

Model i: iA imathematical iequation ithat 

iestablishes ia irelationship ibetween ithe ix 

ivariables iand ithe iY ivariable. i iModels iare 

icreated iin i3 iStages: 

Part iI i: iPre iModelling: 

1. iUnderstanding iobjective iand ideriving ithe 

iBusiness iproblem i 

2. iValidate ithe iProblem i 

3. iConvert iBusiness iProblem ito iStats 

iproblem iby idefining ipossible iX iand iY, itype 

iof istat iproblem i 

4. iUnderstand ithe idata iis irequired i 

5. iGet ithe idifferent idata iand icreate iData 

iAudit iReport iat iFile i 

6. iConsolidate ithe irequired idata iat iobjective 

ilevel i(e.g. iCustomer i360) iand iattain idata 

idictionary 

7. iCreate iData iAudit iReport ion ithe 

iconsolidated ifile i i i i i i i i i i i i i i i i i i i i i i i 

i i i i i i i i i i i i i i i 

Part iII i: iImplementing iModel i(Modeling) 

 i i  iSelect ialgorithm ibased ion ithe 

iBusiness/Stat iProblem 

 i i  iData iPreparation iLevel iI i 

 i i  iData iPreparation iLevel iII i 

 i i  iData iPreparation iLevel iIII 
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 i i  iData iPreparation iLevel iIV  

 i i  iModel iImplementation 

 i i  iHyper iParameters iSelection iand 

ioptimization i(Machine iLearning) 

Part iIII i: iPost iModeling i 

 i i i i i1. iModel iValidation 

 i i i i i2. iCalculate iMetrics i(Model 

iEvaluation) 

 i i i i i3. iExporting iThe iModel iObject 

 i i i i i4. iImplementation 

Implementation iand iresults 

POPULATION i/ iSample Size 

Population iThe ipopulation isize i1500 

iemployees iof ian iorganization ithat iis irelated 

ito ithe iIBM iHR iAnalytics iteam. 

Sample iSize:- iFor ithis iresearchpipaper 

sample iof i70% idata iis iused ifor itraining ithe 

imodel iand irest iis ifor itest ithe imodel. 

DATA iCOLLECTION iThe idataset ican ibe 

iavailable ion imany ionline iforums ilike 

iKaggle, iGithub ietc. i 

DATASET i iWe iHave iBeen iGiven iA iData 

iSet iAbout iAll iOf iPast iAnd iCurrent 

iEmployees, iSo iHere iwe iHave iAccess iTo 

iSome iDemographic iInformation iLike iAge, 

iGender iAnd iMarital iStatus iAlong iWith 

iTheir iCompensation iAnd iPerformance 

iRelated iDetails. iHere iare isome iview iof 

iDataset……… 
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Pre iModelling: 

The iobjective iof ithis ibusiness iproblem iis ito 

iidentify isome iimportant ifeatures ithat iare 

iresponsible ifor ithe iattrition iin ithe icompany. 

In ithis iproblem iy i(Independent ivariable) iis 

ithe iAttrition icolumn iand ix(dependent 

ivariable) iis iother icolumns ilike 

iage,gender,satisfaction ilevel,YearAtCompany 

ietc. 

X=Attrition 

Y= i(['Age', i i'BusinessTravel', i'DailyRate', 

i'Department', i'DistanceFromHome', 

i'Education', i'EducationField', 

i'EmployeeCount', i'EmployeeNumber', 

i'EnvironmentSatisfaction', i'Gender', 

i'HourlyRate', i'JobInvolvement', i'JobLevel', 

i'JobRole', i'JobSatisfaction', i'MaritalStatus', 

i'MonthlyIncome', i'MonthlyRate', 

i'NumCompaniesWorked', i'Over18', 

i'OverTime', i'PercentSalaryHike', 

i'PerformanceRating', i'RelationshipSatisfaction', 

i'StandardHours', i'StockOptionLevel', 

i'TotalWorkingYears', i'TrainingTimesLastYear', 

i'WorkLifeBalance', i'YearsAtCompany', 

i'YearsInCurrentRole', 

i'YearsSinceLastPromotion', 

i'YearsWithCurrManager']. 

TOOLS iUSED iFOR iFeature iSelection:- i 

a) Simple ipercentage imethod i 

b) Chi-square imethod i 

c)  iCorrelation i& iCoefficient imethod 
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In ithis iproject iwe ihave iused iCorrelation i& 

iCoefficient imethod 

Algorithm:- 

1. Logistic iRegression: 

A iclassification imethod ibuilt ion 

ithe isame iconcept ias ilinear 

iregression. iIn ithis imethod ithe 

itarget ivariable iis icategorical iit 

ican ibe itwo icategory ior imulti 

icategory ivariable. iWith ithe ihelp 

iof ilogigtic iregression iyou icam 

iidentify iweather ithe iemail ii i 

ispam ior inot iand iso imany ithing. 

 

 i i i i i i i i i i i i i i i i i i i i i

 

 

 

2. iKNN iAlgorithm i: 

KNN ialgorithm iis iused ifor iboth 

iclassification iand iprediction i. iIt iis 

ibased iin ithe imost inearing 

ineighbors iso iit iis icalled iK-

nearest-Neighbors ialgorithm. iIt 

ilooks ik iclosest idata irecord iin 

ireference idata. 

 i i i i i i i i i i i i i i i i i i i i i i i i i i

 

 

3. Support iVector iMachine:- 

Support ivector imachine iis ia 

idiscriminate iclassifier. iIt iworks ion 

ivarious idataset iand iused ifor 

iclassification. 

http://www.ijsrem.com/


              International Journal of Scientific Research in Engineering and Management (IJSREM) 

               Volume: 04 Issue: 06 | June -2020                                                                                                          ISSN: 2582-3930                               

 

© 2020, IJSREM      | www.ijsrem.com Page 8 

 

 i i i i i i i i i i i i i i i i i i i i i i

 

4. Random iForest iAlgorithm:- 

Random iForest imachine ilearning 

iis ia iboth iclassification iand 

iprediction ialgorithm. iIt iworks ias 

idecision itree. iIt imakes ivarious 

idecision itree iand ianalyse iall 

itrees. 

 i i i i i i i i i i i i i i i i i i i i

 i 

Performance iAnalysis:- 

Amongst ithe ithree ialgorithms, iRandom 

iForest i iis isaid ito ihave ithe ihighest iaccuracy 

i(0.8614) ias iseen iwhile icomparing iand 

ichoosing ithe ialgorithms iin ibelow iFigure. 

 

 i i i i i i i i i i i i i i i i i i i i i i i

 i 

It ialso ihas ithe ihighest inumber iof icases 

ifor iwhich ithe ipredicted iprobabilities iand ithe 

itrue iprobabilities iare iaccurate ias ishown iin 

ithe iconfusion imatrices. 
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This iconfusion imatrices ihave i306 irecords 

iwhich iare i0 ias itruth iand ipredicted icorrectly 

ias i0 iand i11 iI’s iwhich iare ipredicted ias i1. 

In iSVM imethod iit ihas ithe iaccuracy irate 

iis i0.847814% iand ithe iconfusion imatrix iis 

ibelow iin iwhich i312 i0’s iare ipredicted i0 

icorrectly iand ino isingle i1’s iare ipredicted 

icorrectly. 

 i i i i i i i

 

Conclusion:- 

 i i i i i i i i i i i i i i i i i i i i iIn ithis iproject iI 

ihave iused ivarious iclassification itechniques 

iwhich igives idifferent iaccuracy irate iand ion 

ithe ibases iof ihis iprecision ivalue iand 

iconfusion imatrix iRandom iForest ialgorithm 

iis ifinded ibest. 
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