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Abs七racも Thispaperdealswitharound－tripairlinebookingprobleminwhichrQjectedcus－  
tomers maydiversetohigher fareclasses．The round－trip refers to aJOurneyentirelyby an  

OutboundOWtripandaninboundOWtrip．Tbdevelopadynamic－neStedreservationsystcm，  

thispaperproposesadynamicmodelthatcnablestheairlinereservationssystemtodeviseaset  

Ofdynamicdccisionrulesatanyactualbookingstatus．Thebookingprocessiscontrolledby  

SOmeSetOfbookingthrcsholds．   

皿 Im七『OdⅧC七五om  

Itisabusinesspracticeto divided apoolofidenticalseatsat different pricesin accordance  

Withdiffcrentclassesofcustomerstoimproverevenues．Undcrthispractice，Acentralproblem  

inairlinereservationsystemisdeterminlngdccisionrulesforsequentiallyacceptingordenylng  

reservationrequests．   

Acommonapproachtothisproblcmistosctthcbooking－1imitfbrdistinctfareclass・That  
is，Whetherornot to acccpt customers’requesもdcpendson thc booking－1imit．Manyauthors  

havetakenvcryconsiderationsonthisproblcm．Fordetails，thereadcrisrcferredtbrefcrences  

Belobaba（1987），WeatherfordandBodily（1992），andJeffrcy，McGillandRyzin（1999）・  

Ingeneral，preViousapproachestothebooking－1imitcanbecategorizedintothreecategories：  

（1）non－neSted，（2）static－neSted，and（3）dynamic－nCSted・Theairlinesexpecttohaveafunctions  

intheComputer－Reservation－Systemwhichisthcfunctionofrevisingthebookingdecisionbased  
Ontheactualbookingstatus．Manyauthorshavedevotedtodeveloplngdynamic－neStedbooking  

policy．Howevcr，thenumberofthcdatastoragefromdynamic－neStedbookingpolicylSmany  
timcsthanthatfromthestatic－dynamicbookingpolicy．Thus，reSearChonhowtoeliminate  

unnecessarydatacannotbeignoredwhendevelopingdynamic－neStedbookingpolicy・  
Ifthebookingpolicyisapiecewise－COnStantfunctionsofthetimetoflight departure，then  

thedatastoragccanbereducedbyonlystoringthcswitchingpoints．Suchapolicyiscalleda  

booking－1imitpolicy．   

AlargeportionoftravelrequestscompriseanoutboundOWtrip andaninboundOWtrip  

Simultaneously，thispapcrtriestodcvelopbooking－1imitpolicyforanairlincnetwork，Whichis  

COmpOSedofanoutboundOWtrip，inboundOWtrip，andaround－trip．Theround－triprefers  

toajourneyentirelybytheoutboundOWtripandtheinboundOWtrip．Inaddition，Weallow  

thatrqjectedcustomersmaydivcrsctohighcrfareclasses．   
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Fbrconvenience，WedividethetotalplannlnghorizonintoTdccisionperiodswhicharesmall  

enoughsothatnomorethanonecustomerarrivesduringeachperiod・Inaddition，WeWillcount  

Ourperiodsinreversetimesequence．Moreover，thispaperassumethatthereareno－Shows，gO－  

Showsandcancellationsofbooking．Althoughcustomersdonotnecessarilyknowwhatfareclass  

theyaremakinglnqulryOrpurChase，However，aCCOrdingtotheirrequests，anairlineoperators  

Canknowwhatfareclasstheyrequest．Thus，Wefurthermakearealisticassumptionthatthe  

airlinecompanycanhelpidentitythefareclassrequestedbythecustomer・DenotebyJ＝1，  

j＝2andj＝3theoutboundOWtrip，inboundOWtrip，andaround－trip，reSPeCtively・Let  

il，i2andi2＝min（il，i2）bethescatsavailablcfbroutboundOWtrip，inboundOWtripand  

round－trip，reSPeCtively（initia11y，ij＝thetotalbookingcapacityofthe且ightbrtripj）・  

－126－   

© 日本オペレーションズ・リサーチ学会. 無断複写・複製・転載を禁ず.



Inthispaper，fareclass？SareClassificd 

． 

rcvenucsgencratcdbyscllingatickettoacustomerwhorQqueStSfarcclasseintripj；1c七人言ebe  
theprobabilitythatarcquestforfareclasseintripjwillarriveduringadccisionperiodtwith  

∑言＝1∑左1入fe≦1；andletr3，nbctheprobabilitythatthccustomcrbcingdcniedarequested  
farcclasseintripjwillrcqucstanupgradetofareclassn．   

Theproblcmisformulatcdasfollows‥flights＃Aand＃Bwillbedepartingattlandt2＝0，  

respectively・TheairlinecompanytriestosetastrategyforscllingscatswithinTdecisionperiods  
SO aS tO maXimizc thcir totalcxpcctcd rcvcnuc．During cach dccision pcriod，ifa customcr  

rcquestsascat，thcntheairli■nCmuStdccideonwhethertorejcctthecustomer，srequestfora  

possiblcupgradetoahigherfarcclassoracccptthcrcqucst・Dcnotebyvt（i）i＝（il，i2）thc  

maximumtotalexpcctcdrcvenucthatcanbegeneratedwithintperiodsandiseatsremainlng；  

andletu3e（i）bcthcsameasthemcaningofvt（i）undcrthcconditionthatarcqucstforclasse  
intrip］isdcnicd・Thcn，WChavethefollowlngreCurSivcfunction‥  
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（ト∑∑入さg＋∑∑舶（乞J＝0））γト1（i）  

J＝1g＝1  J＝1g＝1  
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＋∑∑人吉ゼnlaX妬（i），∬う＋γト1（i－り）J（戎J≧1），f≧tl  
J＝1g＝1  

ム2 ム2  

（ト∑凍＋∑舶（豆2＝0））叫ト1（i）  

g＝1  g＝1  

エ2  

＋∑境max（滝（i），エ言＋恥1（トり）J（豆2≧1）  ，fl＜f≧f2  

g＝1  

机（i）＝  
（1）  

祝抽＝（佃＝ト1（i一切＋（ト∑r吉，γl恒（i一柚  
γl∈C   

（2）  

WhereliisaYeCtOrWithIl＝（1，0），I2＝（0，1）andI3＝（1，1）；thesets言＝（1，2，…，e－1）；  

andthesetcISadccisionvariablc，i．c．，thcoffcringdecision．  

Theorem2・1・Fbr9Went，il，ande，thereisabookin9－1imitpolicysuchthatrequestsshould  

わeαCCep£edぴαれdo埴げ乞j豆βgα叩eγ兢eれ兢e♭00た虞犯クーg五m乞£乞J（f，g）・  

Theorem2・2・Bookin9－1imitvaluesisnondecreasin9inthetimetoβi9ht．   
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