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ABSTRACT

Inthecontextofthehotelindustry,oneofthebiggestandcapital-intensivechallengesadecision
makerhasistodecideonthecapacityofthehotel.Whiletakingthisdecision,thedecisionmaker
needstotakeseasonalityofdemandintoconsideration.Also,theinterplaybetweenpriceanddemand
alsoplayamajorroleonthisdecision.Inthisstudy,aneffortismadetosimultaneouslyidentifythe
optimalcapacityandpricingpolicyofahotelinthepresenceofastochasticdemandenvironment.
Differentialcalculusisusedtoidentifythesolution.Bothcapacityandpriceareconsideredasdecision
variablesforthedecisionmaker.Tocomplywithreality,theseasonalityindemandisincorporatedin
theformofbi-leveldemand.Numericalillustrationsarealsoshowntoexplainthedecision-making
process.Thisstudyoffersastartingpointforanentrepreneurtodecidebothcapacityandpricingfor
theirupcominghotel.
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INTRODUCTION

AccordingtoasurveydonebyUSAToday,theinteriordimensionofanaveragehotelroom,which
includesafullbathroom,isapproximately13feetby25feet1,resultinginanapproximatesizeof
325squarefeet.Accordingtothesamestudy,intheUnitedStates,theaveragenumberofroomsin
ahotelisapproximately1151.Therefore,averagelandrequirementofahotelintheUnitedStatesis
approximately48,000squarefeet.

Toestimatethecostofconstructionofa“mediumpriced”hotelwhichincludesalobbylounge
andthefacilitiesandworkforcetomanage24-hourroomservice,thefollowingcostcomponentsare
tobeincluded:

• AccordingtoHawkinsResearch,Inc.,themanagerstendtouse“Best”qualitymaterialsand
techniqueswhileundertakinghotelconstructionprojectstoensureminimalwearandtearor
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replacementcost.Accordingtotheirestimates,theaveragecostofsuchbuildingisroughly$22.2
million1.However,thisestimateexcludesthecostofacquiringthelandandanydemolitioncost;

• According to the same study, thematerials costwould approximatelybe$9.8million,
labor cost would be approximately $8.9 million, and the heavy machinery cost would
approximatelybe$935,0001.

Itisapparentfromtheabovenumericalfiguresthatthecapacitydecisionofahotelisextremely
capitalintensive.Also,oncethisdecisionistaken,itisextremelydifficultforamangertoundoit.
Ontheotherhand,extantliteraturerelatedtoinventorymanagementleadsthemanagerstobelieve
thatmismatchbetweendemandandsupplywouldleadtoreductioninprofitmargineitherinthe
formofunsoldinventory,orintheformoflostsalesduetostock-out.Theeffectofmismatchis
morepronouncedinthecontextofhotelindustry,asneitherexcessinventory(whichessentiallyis
thecapacityofthehotel)canbecarriedforwardtothesuccessiveperiod;norunmetdemandcanbe
fulfilledinthesubsequentperiods.

However, the demand for the hotel industry remains stochastic, and the supply, which is
constrainedbythecapacity,becomesrigid.Therefore,tominimizethemismatchbetweendemand
andsupply,themanagersneedtoleveragethedemandusingthepricingstrategy.Hence,themanagers
needtocomeupwithsuchpricingstrategythattheexpectedprofitvalueismaximizedgiventhehotel
capacity.However,itisimperativeforthemanagertotaketheinterplaybetweenpriceanddemand
intoaccountwhile taking thecapacitydecisionat theoutset.Onthecontrary,a foolishcapacity
decisionwouldleadtoeitherunderutilizationoroverutilizationofresources,leadingtounrealistic
pricingstrategy,finallyleadingtoexitfromthemarket.Therefore,itisveryimportantforamanager
tosimultaneouslyoptimizetheexpectedprofitwithrespecttothecapacityandthepricingstrategy
whiletaketheoptimaldecision.

Thispaperisorganizedasfollows:thefollowingsectiongivesareviewofextantliteratureon
therelevantareas.Thenabasicnewsvendormodelisfirstdevelopedinthecontextofhotelindustry.
Thenthenewsvendormodelisextendedtothecontextofbi-leveldemand.Next,thenewsvendor
modelinbi-leveldemandenvironmentisoptimizedwithrespecttobothpriceandcapacitytoobtain
optimalpriceandcapacity.Numericalexamplesareprovidedforillustrationpurpose.

LITERATURE REVIEw

Existingeconomicliteratureincludesextensiveresearchontherelationshipbetweenuncertaintyin
demandandfirmcapacity.Inoneoftheearliestworksinthisarea,Hartman(1972)hasshownthat
thefirmsshouldgoforcapacityexpansiontomitigateuncertaintyindemandbasedontheassumption
ofalinearhomogeneousproductionfunction.Later,Pindyck(1982)hasshownthatthedirectionof
relationshipbetweendemanduncertaintyandcapacityexpansiondecisiondependsonthecurvature
ofthemarginaladjustmentcostfunction.

Inhisstudyontherelationshipbetweendemanduncertaintyandinvestmentdecision,Abel
(1983) has deduced that higher demand uncertainty leads to a higher current rate of capital
investment.Paraskevopoulos,Karakitsos,&Rustem(2011)haveusedsimulationmodeltoshow
thatuncertaintyindemandindeedcausessignificantamountsofexcesscapacityinseveralperiods
thecontextofPVCindustry.Gu(2003)haveestimatedtheoptimalroomcapacityforLasVegas
Stripcasinohotelsinpresenceofdemanduncertaintytocheckusingaggregateoperationstatistics
ofasingle-periodinventorymodel.Severalresearchershavemadeattemptstoempiricallyestablish
therelationshipbetweenuncertaintyindemandandexcesscapacityashypothizedbyAbelinthe
contextofhotelindustry(C.M.Chen&Lin,2013;Lee&Jang,2012;Zheng&Gu,2013).Lee
&Jang(2012)havearguedthatuncertaintyindemandmaygiverisetoovercapacityproblemin
thecontextofUShotelindustryaswell.Chen&Lin(2013)haveempiricallytestedtheeffectsof
uncertaintyindemandonhotelcapacityfortheinternationaltouristhotelsinTaiwanfrom1996to
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