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□IntrDduction Thispaperdealswiththeproblemofselectingpro丘tablecustomerstoacceptoutofsequen－  

tial1y arrivingonesinacustomproductioncompany．In theproblem，iforders ofallarrivlngCuStOmerS  

areacceptedirrespectiveoftheirprofitabilities，theproductionprocesswouldsoonbecomefu11；aSareSult，  

Ordersofcustomersarrivingafterthatcouldnotbeacceptedhoweverhighprofitabilitiestheyhave・Onthe  
COntrary，eXCeSSivelyrefrainlngfromacceptingordersundertheapprehensionofsystem’sbeingfu1lcausesa  

fewnumberofbackorders．Thenproductionprocessmaysoonbecomeidle．Thistwocasescausethedimin－  

ishmentoflongrunprofittothecompany．Hencetheobjectivehereistofindtheoptimalcustomersselection  

rulesoastomaximizetheexpectedlongrunpro魚tthroughkeeplnganapPrOpriatelevelofbackorderby  
COntrOllingthenumberoforderstoacceptinadvance．Thisproblemisusuallycalledthecustomersselection  

problem．Intheproblem，ithasbeenimplicitlyaBSumedthatacustomerβrsto鮎rsthepriceofhisorder，  

andjudgingfromthis，thecompanydecideswhetherornottoacceptit；letusrefbrtothisproblemasthat  

OfcustomerTPrst－CaSerl，Ikuta］［2，LippmanandRossH3，Miller］・   

Inthepaper，bynletusdenotethemaximumpermissiblenumberoforderswhichcanbeheldinthe  

SyStematanyinstant．In［4，Son］wediscussedtheproblemindetailontheassumptionofn＝1，SOthat  

WeOnlyexaminethecaseofn≧2whereanewproblemarisesofclarifyingtherelationshipoftheoptimal  
customersselectionrulewith thenumberofbackorders．  

□ModelThemodelexaminedinthepaperisde丘nedonthefollowingassumptions，Whicharenot taken  

intoconsiderationsinanythreepaperscitedabove．  

1）Itisonlywhen・SearChisconductedbypayingasearchcostc≧OatapointintimethatanCuStOmer   
arrivesatthenextpointintimewithaprobability入（0＜入≦1）．Theintroductionofsearchcost   

inevitablyyieldstheoptionwhethertoskipthesearchornot．  

2）WealsoconsiderthesystemJir＊casethatthesystemfirsto鮎rsthepricezfbranOrder，judging丘om   

this，thecustomerdecideswhetherornottoplacetheorderwiththecompany．Letusassumethateach   

appearingcustomerhasamaximumpermissibleorderingpricew，implyingthatifandonlyifz≦w，the   

CuStOmeriswi11ingtoplacetheorderwiththesystem（thentheorderingpriceisz）・Thentheprobability   

Ofthecustomerplacingtheorderwiththesystemisgivenbyp（z）＝Pr（z≦w）・  

3）Whenthereexistsnobackorderinthesystem，anidlin9PrttPts≧Oisyieldedbyengaginginother   

economicactivitiesuslngtheidleproductionline．   

nlrther，1etthepriceso鮎redbysubsequentlyappearingcustomers，W，W′，…，inthecustomer－first－CaSeand  

themaximumpermissibleorderingpricesofsubsequentlyappearingcustomers，W，W′，…，inthesystem－first－  

CaSebebothindependentidenticallydistributedrandomvad・iableshavingaknowncontinuousdistribution  
functionF（w）withafiniteexpectationFL．Withaprobabilityq（0＜q＜1）anorderinthesystemata  

Certainpointintimeiscompletedandgoesoutofthesystemuptothenextpointintime．Letthediscount  

factorbedenotedbyβ＜l．   

Theobjectiveisto丘ndtheoptimaldecisionrulesoastomaximizethetotalexpectedpresentdiscounted  
netprofitgainedoveraninfiniteplanninghorizon，thetotalexpectedpresentdiscountedvalueofprlCeSOf  

Ordersacceptedorplacedplustheidlingprofitsminusthetotalexpectedpresentdiscountedvalueofsearch  

COStS．  

ロOptimalEquations Tbbeginwith，1etusdefinem＝ILforthecustomer－first－CaSeandm＝maXzP（z）zfor  

thesys七em－first－CaSe・Ifnocustomerappea．rswithprobabilityl一入atthepresentpointintime，WeShal1refer  

tosuchasituationas“thesystemhasaノ言ctitiousorder¢”・Thenbyu（¢，i）weshalldenotethemaximum  

Ofthetotalexpectedpresentdiscountednetprofitstarting丘oma＄tateOfhavingthefictitiou50rder¢and  

i（0≦i≦n）ordersinthesystem；letusrefertosuchasituationasthestate（¢，i）・BythenotationsC，K，  
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A，andRletusdenotethedecisionsof，reSPeCtively，⊆Ontinuingthesearch，埴ippingthesearch，皇CCePtingan  

Order，and画ectinganorder．Now，1etusdefine  

んi＝祝（¢，五）一視（¢，慮＋1），0≦壱＜れ．  （0・1）  

1．Customer－first－CaSe：Byu（w，i）letusdenotethemaximumofthetotalexpectedpresentdiscountednet   

profitstartingwithi（0≦i＜n）ordersinthesystemandanarrivingcustomerwhoo鮎rsapricew．  

：－i誠〈  

C：β（入Eト（も0）け（1一入）祝（あ0））一C＋β，  

K：β祝（¢，0）＋β，  
祝（¢，0）＝   （0・2）  

C‥（1－9）β（入E【u（モ，用＋（1一入）u（緑））  

旬β（入E一視ほ，宜－1）け（1一人）u（両－1））－C，1＜五＜m，（0．3）  

K：（1－9）βw（¢，壱）＋9βw（¢，i－1），  〈  

祝（¢，五）＝maX  

niaエ  

C‥（1－9）伽（¢，m）＋9卵入E【u（ど，れ一1）］＋（1一入）u（¢，れ一1））－C，  

K＝（1－q）β祝（¢，れ）＋9β祝（¢，れ－1），  
鋸（¢，れ）＝  （0・4）  

〈 

冊） 
u（両）＝maX 

〉   

＝maX（w一九i，0）＋u（¢，電），0≦戌＜れ・ □ （0・5）  

2・System一first－CaSe：Byu（1，i）letusdenotethemaximum？fthetotalexpectedpresentdiscountednet   

profitstartingwithi（0≦i＜n）ordersinthesystemandanarrivingcustomertowhomthesystemo鮎rs   
anOrderingpricez・Thentheoptimalequationsinstateu（¢，i）forO≦i≦ncanbewritteninalmostthe   

SameWayaSthoseinEqs・（0．2）to（0・4）exceptthat E【u（E，i）］isreplacedwithu（1，i）・Further，Wehave  

叫，五）＝m㌘（p（z）（z＋祝（両＋1））＋（1－p（z））視（両））＝讐Ⅹp（z）（z一局＋u（¢，宜），0≦豆＜れ・   

Byz（hi）1etusdesignatethezattainingthemaximumofp（z）（z－’hi）onz∈（－∞，∞）．  ロ  

ロConclusions Wehaveprovedtheexistenceofsi（0≦i≦n）ands＊（0＜s’≦so）whicharecloselyrelated  

totheoptimaldecisionrulesandthemonotonicityofhi，reSpeCtively．Thentheoptimaldecisionrulesare  

described asfo1lows．  

（a）・Le七人βm≦cor“入βm＞candso≦s”・Then〈K）。1，hencenotconductingthesearch，i・e・，Skippingthe  

SearChisoptimal．  

（b）Let入βm＞Cands＜so・Thensince（C〉0≦i＜n，itisoptimaltoconductthesearchbypayingasearch   

costc．Ifi＝n，anyOfcontinuingthesearchandskippingthesearchふaybeoptimal：mOrepreCisely，if   

S＜sn，then〈C〉n，Orelse〈K〉n・   

1Lets＊≦s．Thenhiisnotalwaysnondecreasingini；inotherwords，thereexistsai＋（s）≧1such  

thathiisdecreasingini≦i■（s）andincreasingini＞i－（s）・  

2 Lets＜s’．Thenhiisnondecreasinginiwithho≦hlWhereifho＜hl，thenhiisstrictlyincreasing  

in豆．  

Inthesystem－first－CaSeitshouldbenotedthatthemonotonicityofhiinistatedaboveisinheritedtothe  
Optimalprice2＝（hi）．  
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