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Abstract Itis common for airhne companies to  

Cla∬iけa poolofide飢jcalseat50れt止esarコe月jgムー  

intoseveralbookingclassesandchargediHerentfares．  

Thispaperwi11try to develop adynamicprogram－  

mねg rz）Odelwhjch brjzlgS abotJt Selectjoz）Tt）1e azld  

PrlClng POljcy fbr月ightsofmt）1tiple鋸ght－legs with  

ml11tiplebookingclaぷ田・   

1Instruction  

Air山IemarketisahighlycompetjtjvemarkeLIn  

SuChacompetitivemarket，COmpetition hasbeen Eb－  

CuSedonqualityofservice，prlClngPOljcy，rOuteStruC－  

ttJre and so oD．In order to at，t，raCt CIJStOmerS With  

di打erent pt］rChasing power，itis common fbr airhne  

COmPaniestoclassifyapoolofidenticalseatsonthe  

Same8ightinto severalbookingclasses through the  

a・pPlicationorrestrictionsorserviceontickets・   

A numberofpapers［1，2，4；6lhavefbctJSed on the  

problemofsingle8ight－1egwithmultiplefhreclasses・  

1＼′oNG（5】havedevelopedamodelfbr 

legswithsinglefa・reClassbyllSIngtheflexjbleassJgn－  

mentapproadl，WhichIedtodeveloprulesfbrtripseat  

alIocation・DROR［3】haspresented amathematical  

approach（maximalBow）auocatingseatstodi鮎rent  

CategOriesofctlStOmerS．   

This pa・PeT develops adiscrete－time dynamic pro－  

gramm）ngmOdelwllich bringsaboutadecision nJles  

（selection of customers rand priciDg pOljc）r）fbr the  

PrOblemassociatedwithmt11tiple8ight－1egswithmul・  

tjplebookjngclasses・Fromthismodel・、VeWi11tryto  

developaselectionrulewhichdetermineswhetherto  

acceptordenya・tlarrlVlngCuStOrnerWhorequestsfbr  

a・Certain bookingclassofatripandaprJC）ngpOLicy  

WhjchdeterminestheappropriateprJCetObeo仔ered  

to‘a（川StOmer OnCe tbe airuneconlpa叩decides to  

accepttbe亡uStOnler・   

。ノId伊代niCo乃Cq〉‘   

TheproblemofseatbookirLgmanagementishjghly  

a打∝tedb）′cuStOmerS’arrlV川gpattern5a刀dpermis－  

Sjblepu－Chasing powers・Theassumptioz］S Ofprevi一  

Ot］Sr6earChes arethatallaccepted customersmust  

purcbぉe tickets．HoⅥ・eVer：in mostca5eS，Cu5tOJperS  

Wiureque；tfbrprlCequOtationsberoretbeybuytbeir  

ticketsandm町SWitchtoothercompaniesirtheyde－  

Cide沌attbeprice岳0鮎redbytbeajr山earetoobjgb・  

Therefbre，itjsnothkelythatallacceptedcustomers  

Wiupurcba5etbeirticketェ   

2Model  

ConsjdertheEbllowjz）gdiscTetetjmesequeJltjalsto－  

ChasticdecisionprocesswithaBniteplannlZ）ghorizon・  

First，fbrconvenience．1etpointsintirnebentlmbered  

backwardたomtlle8nalpointintimeortbeplannlllg  

horiヱOn aSl，t－1，．．．and soon，Wheretheinterval  

betweentwosucce∬ivepojntsintime，Saytimetand  

tjmeト1，isperiodt．Here，theperjodissmallenough  

thatnomorethanonerequest（fromanybookingclaLSS  

in anytrip）arrivesand nomoretha・n Oneflightde・  

partsduriz）gthatperjod・Inthjspaper，letusdenote  

tbefbuowingnotations：  

Notations  

J al∫pOrt・0≦J≦〃   

ち，舛Ia8igbt－legたomairpoTりtoブ＋1・  

ljJ＋lSeatSaVailableLbr郎ght－leg4j，j＋l・   

ムた atripたomajrporりtoた・   

勺た Seabavailableゎーtripム上・  

占Jた＝mjn（fm，m÷lIm＝ブ！‥・，た－1）  

l aSet Witb elemeIltS tl】at are t山e■number  

Ofseat5aVailableゎーau8igbレ1egs！tbat  

isi芋（fol，f払…ん＿1，〃）・Let  

O＝iw仙なJ÷1＝0，ブ＝0！1，…・〃一1・   

5（i）tbesetorautripsinwbicbtberemaining  

Seat5aVailablei5nOless t山anl．  

‘印）＝（ムたlβメた≧1，0≦ブくた≦〃）・  

エゴと 沌enumbero＝）00kingcla5SeSO一礼trjpん長・  

土ノ  departuretjmeたoローajrporり  

WbereO＝t∴r＿lく・t〃＿2く‥．く－£lく£0．  

ht thepr甲entOrthenextairporttodepart  
homattime亡‥tbatis：  

わー＝min（ブItブ≦り＝1：・‥！∧r－1）  

与ふJ COStfbrcarり血gapaぷeれgerOrClaぷJorム上・  

β  per－perioddiscountfactor；β∈（0：1ト  
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入！彷たいbepmbabi叫tbatacustomerorclaぉJin  

tripfikarrivesattimet・Let  

入P＝1一∑㌫：∑たブ＋て∑と川侮）  

betheprobabiljtythatnocustornerarrives・   

hrthermore，1etpjとL（＝）betheprobabilitythata  

customerof．classLoffiたbuysaticketiftheoffered  

SellingprlCeis＝・Here7fbrglVen ajたLand bjkLSuCh  

tbatO≦叫l＜b声hlet戸井直）＝1brェ≦り抽  

Pjkt（＝）＝Ofor毎L≦エ，andpjkL（＝）be？trictlyde－  

CreaSingin＝fbrqj云L≦＝≦毎■LetPikL（0）bethe  

probabilitydistributjonfunctionorthemaximumper－  

missiblepurchasingpriceethatacustomerorclaLSSt  

6fJ；七hasinmindfbrtheticket・Thatis，iftheofrered  

priceissmauerthanC！thenthecusLomerwi11d色cide  

tobuy・In血scasepjkL（＝）canbegivenby  

arrived and decidestoo打eraprlCetO theeustomer・  

Tbeng“i，ム上）canbeexpre崇妃d；ほ  

タ！（i舟）＝－n㌘▼（仰（ェ）（ェ一年最＋β恥l（ち上））  

＋（1一打た直））βγトl（i））！  

Wbere  

（3．3）  

eブた＝（9，曾，：：：ふふ：：：王，▲91，鳥：：：9）！ （3・4）  

毎＝．i－eメた＝（fol，f12，…，fヵ÷l－い示力＋2」1，  

…，fトl，た一い長．れl！・‥‥㌦＿1，〃）・  （3・5）  

The6nalconditionisglVenaSfbuows：  

ム〃－l．〃  

叫（り＝ ∑＿ 人も（ん＿l．〃）max（如；ん＿l，〃），P）  
J＝l  

／〃－1，〃∈5（1）  （3．6）  
W土】ere  

舶ん＿1．〃）＝m君X恥＿川南）（ェ⊥c叫〃り・（3・7）  

4‥Conclusion  

Inth・ispaper；by＝l（i，fik，L）wedenotethesmAuest  

OPtimalprlCeifmorethenoneexist・ThecoDClusions  

Obtainedinthispaperaresummarizedasfb1lows：  

1・ 

Or eqUalt－l・0（〃≦2），tbe山加optjmalprjce  

エl（i，ムた，りis monotone丘ⅢCtion ofrenユaiping  

SeatSandremainingdecisionperiodsifβ＝1・   

2．When the ntlrnber of丑ight－1egsis equalto or  

more than three（N≧ 3）：the optimalprice  

ヱt（i；・ふ，りj5刀Otalll▼町SmO刀OtOれei刀forf・  

REFERENCES  

川P・P・BELOBA8A，npPJicationoraProbabiJisticDe－  

cisionModeltoAirlineSeatln＼・entOryControl，”Op・  

伊Ⅶ肋閃月び比rCん37，18ふ197（1989）．  

【2JS・L・BRUMELLEANDal－dJ・Ⅰ・McGILL‘Airljne  

SeatAllocationwithMultipleyestedFareCJasses，  
Opm和郎月び仇汀九41，127－137（1993）．  
I31M．DROR，P．TRUDEAU※AyDS・P・LADANl’．7iet－  
workModeJsEbrSeatAJlocatiol10nnights：ThTLS・  

γOrね如n月田∞代人B22B，23恥250（1988）・   

回T・C・LEEAr］DM・HERSH，‾AModelrbrDy11aunic  
Airline Seat・ln、▼elltOTy．ControIwith Mu）tiple Seat  

頼直）＝∫d瑚町  （2．1）  

（Airport）  

由 一」  
to  上古11  

Figure1   

3Fbrmulation  

Let vl（り denote the nlaXim11m tOtalexpecteq  

PreSentdjscounted pro6tstartlngfrom timetwithi  

SeatSaVailablefbrreservation．Then，、Clea・rly，＼＼一ehave  

（3．1）  1Tl（0）＝0，  

tTt（i）＝入P動t＿l（り  

亡≧0，  

〃－1〃ムブた  

＋∑∑∑人i彷た）卯トl（i）   
ノ＝htた＝ノ＋lた1  
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Jヽ・－1」、■エノた  

＋∑∑∑入妬）max（タれふ），■動トl（榊≧1，l5】  J 
＝九Ik＝J÷lJ＝1  

小∈g（1）  （3・2）  
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where9f（i，fjk）is the maxiTmm tOtalexpected  

PreSent discot）nted pro6t sta・rtlngfrom time t≧tj  

Withiseatsremaln川g；PrOVided thattheaiThneac－  

CeptSthect）StOmerOrClasstoftrjpflkWhohasjust  
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