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ABSTRACT

Inthisarticle,anintegratedsalesandleasingcompanyisconsidered.Thiscompanyremanufactures
leasedproductsattheendofoperatingleasecontractstomakethemasgoodasnewonesandsell
themtothecustomers.Inordertosatisfycustomers’demand,requiredproductsareprovidedfroma
third-partywhenthecompanymeetsinventoryshortage.Non-linearcompetitivedemandfunctions
areusedwhicharesensitivetomanufacturersuggestedretailprice(MSRP)andinflationrate.A
mixedintegernon-linearmathematicalmodel(MINLP)isdevelopedtodetermineoptimalpriceof
sellingproducts,optimalamountofmonthlypaymentsinleasingcontracts,andoptimalinventory
controlplanning,i.e.theoptimalamountofmanufacturingandremanufacturingproductsandoptimal
inventorylevels.Themainobjectiveistomaximizenetprofitofthecompany.Small,mediumand
large-scalesizesofthemodelaresolvedtoshowtheapplicabilityofthemodel.Tosolvethelarge-
scaleproblem,differentialevolution(DE)algorithmisappliedasameta-heuristicsolutionapproach.
Numericalresultsshowhighsensitivityofmodeltodemands.Also,optimaltrendbehaviorsofsome
mainvariablesoftheproblemseemsimilartothecompetitivebehaviorofdemands.
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1. INTRODUCTION

Nowadays,therearecompaniesthatnotonlypreparegoodstosellthemtotheircustomers,butalso
presentoptionsfordurablegoodsforreceivingpredeterminedmonthlypayments.Thesekindsof
commercialcontractsarecalledleasingcontractsinwhichthereareatleasttwoparties,theparty
wholendstheasset(lessor)andthepartywhorentsit(lessee).Toyotaprovidesthisoptionforits
usedcarsandcallsitpurchasingorleasingToyotaCertifiedUsedVehicles(TCUVs).Thedealholds
onlywhenonlytheproductiswithinsixyearsofthecurrentmodelyearandhas85,000milesorless
ontheodometer.Thesamehappensinavarietyofproductsintheretailindustryespeciallywhen



International Journal of Operations Research and Information Systems
Volume 9 • Issue 3 • July-September 2018

2

thecustomersdonotneedtheproductpermanentlyandjustwanttouseitforaspecificrangeof
time.Inotherwords,maintainingaproductaftertherelevantneedhasbeenfulfilledcanbecostly
andannoyingforcustomers.

Twomaintypesofleasingarefinancialleaseandoperatinglease(consideredinthisstudy).
Financialleaseisalong-termobligationinwhichthesumoftheregularpaymentsisapproximately
equaltotheproduct’spurchasecost,leasingthatisnotfinancialisanoperatinglease(Contino,2002).

Leasingcompaniesaredevelopingdue to theadvantageous that leasingcreates for theboth
customersandcompanies.Leasing is lesscapital-intensive thanpurchasingand it is suitable for
customerswho can’t afford their necessarygoods.On theother side, leasing company enjoys a
monotonousfinancialprocessthatisaresultofregularpaymentspaidbycustomers.Also,sincethe
realownershipoftheleasedproductisthelessor,theleasingcompanycanderiveabenefitoftax
deduction(Attorney&Fred,2005).Inotherwords,depreciationcostsareincorporatedintheregular
paymentsandthus,taxsavingfortheleasingcompanyoccurs.

Inanintegratedsalesandleasingcompany,theboardshouldalwaysdecideonsellingorleasinga
productinordertomaximizetotalbenefitsandrespondtocustomers’demand.Manufacturersuggested
retailpriceandinflationratearetwoparametersthattheirimpactsonoperatingleasedemandfunctions
areanalyzed.Mostdemandfunctionsarepricesensitive,hence,inordertoinvestigatetheimpactsof
thementionedparametersweshouldjoinpricingandproductionplanningdecisionsintheproblem
ofjointrevenuemanagementofsellingandleasing.

Until1955,pricingandproductionplanning (inventorycontrol)wereconsidered separately.
Forthefirsttime,Whithin(1955)focusedonthesetwofieldssimultaneously.Ithelpsthecompany
designaplanforleasingorsellinggoodsinordertomaximizeitsbenefits.

Inmarketing,therearedifferentattractionstostimulatecustomersbuyorleaseaspecificproduct.
Rebateisaprevalentsalespromotionstrategywhichmeansthatthemanufacturerwillreturnbacka
percentageofthesalespricetothecustomerwhofillsthespecialformofthepurchasedproductand
sendsittothemanufacturer(Keyhanian&Rabbani,2014).

Whencapacityofmanufacturingandremanufacturingproductsislimited,itisplausiblethatthe
companymeetslackofinventorytosatisfycustomers’demand.Inthiscase,thecompanymaycover
requiredproductsthroughoutsourcinginordertoreducecostofbackorderandlostsaleswhichare
incurredduetoinventoryshortage.

Asmentioned,changingthepriceofaproductmaychangecustomers’demand.Ineconomic
markets,therearedifferentpricesforaproduct.OneofthesepricesisMSRPwhichisaninitial
pricerecommendedbymanufacturertoretailersanditusuallycanbeseenontheproducttagorlabel
(Yangetal.,2010;Keyhanian&Rabbani,2015).Thesellingpriceoftheproductisusuallylower
thanMARSPtoenticemorecustomers.

Anotherparameterthatmaychangecustomers’demandisinflation.Itcanaffectthewillingness
ofcustomersforpurchasingorleasingaproduct.Forexample,highratesofinflationmayreduce
purchasingdemandinthemarketremarkablyandleadcustomerstoleasing.Changingtherateoftax
mayaltertheamountoftaxpayments,therefore,itcanaffectdecisionsintheleasingmarket(Hochman
&Rabinovitch,1984).SinghandBhatia’sworkisarecentexampleinliteratureinwhichinflationhas
beenconsideredalongwithtimevalueofmoneyinavendorbuyermodel,(Singh&Bhatia,2011).

Inthisstudy,anintegratedsalesandleasingcompanyinwhichleasedproductsareremanufactured
attheendofleasingcontractsandaresoldtothecorrespondingcustomersisconsidered.Also,when
inventorylevelsofnewandremanufacturedproductsarenotsufficient,thecompanywillcompensate
itsshortagebypurchasingproductsfromathird-partysupplier.Non-lineardemandfunctionsfor
purchasing new or remanufactured products and leasing new products are presented which are
sensitivetoMSRPandinflationrate.Rebateispermittedasastrategytoraisecustomers’demand
andithasbeenmodeledinauniquewayinordertonotdisturbtheeffectoftheotherparametersin
themodel.Amixedintegernon-linearmathematicalmodelisdevelopedtodetermineoptimalnumber
ofproductsthatshouldbesoldorleasedtomaximizetotalprofitwithregardstothepricingproblem



 

 

24 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/solving-an-integrated-sales-leasing-

problem-with-remanufacturing-and-inventory-shortage-using-

differential-evolution/206242

Related Content

Estimating Two-Stage Network Technology Inefficiency: An Application to

Cooperative Shinkin Banks in Japan
Hirofumi Fukuyamaand William L. Weber (2012). International Journal of Operations

Research and Information Systems (pp. 1-23).

www.irma-international.org/article/estimating-two-stage-network-technology/65591

An Evaluation of the Effectiveness of Labor Market Integration Policies in EU

Member States Using PROMETHEE
Anastasia Blouchoutzi, Panagiota Digkolou, Jason Papathanasiouand Christos Nikas

(2021). International Journal of Operations Research and Information Systems (pp.

73-84).

www.irma-international.org/article/an-evaluation-of-the-effectiveness-of-labor-market-integration-

policies-in-eu-member-states-using-promethee/268355

Enterprise Risk Management Software: User Requirements
Dražena Gašparand Mirela Mabi (2018). Always-On Enterprise Information Systems

for Modern Organizations (pp. 130-158).

www.irma-international.org/chapter/enterprise-risk-management-software/192977

Finding the Shortest Non-Delay Schedule for a Resource-Constrained

Project
Yuval Cohen, Arik Sadehand Ofer Zwikael (2012). International Journal of Operations

Research and Information Systems (pp. 41-58).

www.irma-international.org/article/finding-shortest-non-delay-schedule/73022

http://www.igi-global.com/article/solving-an-integrated-sales-leasing-problem-with-remanufacturing-and-inventory-shortage-using-differential-evolution/206242
http://www.igi-global.com/article/solving-an-integrated-sales-leasing-problem-with-remanufacturing-and-inventory-shortage-using-differential-evolution/206242
http://www.igi-global.com/article/solving-an-integrated-sales-leasing-problem-with-remanufacturing-and-inventory-shortage-using-differential-evolution/206242
http://www.igi-global.com/article/solving-an-integrated-sales-leasing-problem-with-remanufacturing-and-inventory-shortage-using-differential-evolution/206242
http://www.irma-international.org/article/estimating-two-stage-network-technology/65591
http://www.irma-international.org/article/an-evaluation-of-the-effectiveness-of-labor-market-integration-policies-in-eu-member-states-using-promethee/268355
http://www.irma-international.org/article/an-evaluation-of-the-effectiveness-of-labor-market-integration-policies-in-eu-member-states-using-promethee/268355
http://www.irma-international.org/chapter/enterprise-risk-management-software/192977
http://www.irma-international.org/article/finding-shortest-non-delay-schedule/73022


Modeling and Specification of Collaborative Business Processes with a MDA

Approach and a UML Profile
Pablo David Villarreal, Enrique Salomoneand Omar Chiotti (2009). Services and

Business Computing Solutions with XML: Applications for Quality Management and

Best Processes  (pp. 238-268).

www.irma-international.org/chapter/modeling-specification-collaborative-business-

processes/28978

http://www.irma-international.org/chapter/modeling-specification-collaborative-business-processes/28978
http://www.irma-international.org/chapter/modeling-specification-collaborative-business-processes/28978

