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1 0bjective  

Theobjectiveofthepaperisto丘ndtheoptimaldecisionruletomaximizethetotalexpectedpresent  
discountednetpro丘tovertheplannlnghorizon，i．e．，thetotalexpectedpresentdiscountedrevenueminus  

thetotalexpectedpresentdiscountedcostspaidtopurchaseitemsatthestartoftheprocessminusthe  

totalexpectedpresentdiscountedholdingcostplusthetotalexpectedpresentdiscountedsalvagevalue・   

2 Model  

Considerthefo1lowlngdiscrete－timesequentialstochasticdecisionproblemofpurchasingacertainquan－  
tityofitemsatacertainpointintimeandthensellingthematcertainpointsintimethatfo1lows．The  

pointsintimearenumberedbackward丘omthe丘nalpointintimeoftheplannlnghorizon，timeO．In  

themodelweassumethatabuyrWhorequestsanitemappearswithaprobabilityÅ（0＜入＜1）and  
thenthesellero鮎rsasellingprlCeZtOthebuyer．Letusdenotethereservationpriceofabuyerby  

W，implyingthatthebuyeriswillingtobuyanitemifandonlyifthesellingpriceofreredfortheitem  

bythesellerislowerthanorequaltow，i．e．，Z≦w．Here，aSSumethatsubsequentbuyers’reservation  

Pricew，W′，…arei．i．d．randomvariableshavingaknowncontinuousdistributionfunctionF（w）with  

afiniteexpectationp・AIso，1etf（w）denoteits 

． 

O鮎redbytheseller，isgivenbyp（z）＝Pr（z≦w），WhereO≦p（z）≦1・  

Fhrthermore，byβ（0＜β≦1）1etusdenotethediscountfactor，byc＞Othepurchasingpriceper  

item，byh≧OtheinventoryholdingcostperitemremainlngunSOldforaperiod，andbypthesalvage  

PrlCethat anitemremainlngunSOldattimeOcanbesold．Here，P＜Oimpliesthedisposalcostper  

itemtodiscardtheunsolditem．ThedecisionruleofthemodelconsistsofthefbllowlngtWOrules：  

1．Orderin9ruleprescribinghowmanyitemstobeorderedatthetimewhentheprocessstarts．  

2・PricmgruleprescribingwhatprlCetOOffertoabuyerateachpointintime・   

3 Related Fbnctions  

FbrチnyrealnumberxdefineT（x）＝maXzP（z）（z－X）・Byz（x）letusdesignatethezattainingthe  
maxlmumOftherighthandsideoftheaboveequationifitexists．Fbranyxdefine  

∬（∬）＝入βr（諾）－（1－β）£， Ⅳ（諾）＝∬（∬）＋諾－C－ん，  

t－1  

レ（∬）＝（ト伽＋九，G壬（β）＝酪－ん∑βた－C，t≧1・  
た＝O  

Byx；，X◇，X●，andp言1etusdenotethesolutionsofK（x）＝h，N（x）＝0，U（x）＝0，andGt（p）＝Oif  

theyexist．Hence，WegetX。＝－h／（1－β）forβ＜1andp；＝（h∑㌶βk＋c）／βtfort≧1・  

4 Optimal Equation 

Supposethatacertainamountofaproducthadbeenpurchasedatacertainpastpointintimeandthat  

iitemsremainunsoldatatimetafterthat・Letut（i，4＞）andut（i，1）bethemaximumtotalexpected  

PreSentdiscountedprofits，reSPeCtively，Withnobuyerandwithabuyer・Then，Clearlyuo（i，¢）＝Pifor  

乞≧0，and   

叫（豆，¢）＝β（人的－1（り）＋（1一入）叫－1（宜，¢））－ん豆， 壬≧1，乞≧0，   

祝t（り）＝㌍Ⅹ〈p（ z）（z＋叫（宜－1）¢））＋（1－p（z））叫（宜）¢））＝r（瑚））＋明（豆，¢），ま≧0，戌≧1・  

Whereth（i）＝ut（i，4））－ut（i－1，¢）fort≧Oandi≧1．Thentheoptimalsellin9Priceoftimet≧O  

Withi≧1itemsremainlngunSOldisglVenbythezattainlngthemaximuminthede且nitionofthe  
functionT（th（i）），denotedbyzi（i）・  
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Next，byvt（i）1etusdefinethemaximumofthetotalexpectedpresentdiscountednetprofit，PrOVided  

thatiitemsareorderedattimetwithnobuyerandthattheyaresoldattheoptimalsellingprlCeat  

eachpointintimeuptotimeO，thedeadline・Here，WeaSSumethereisnoleadtimebetweenordering  

andreceivingaproduct・Thenwehavevt（i）＝ut（i，4））－Cifort≧Oandi≧0．Hencethe optimal  

Orderin9quantitywhentheprocessstartsfromtimetisgivenbythesma11estimaximizingvt（i）on  
i≧Oifitexists，denotedbyi言，thatis，Vt（i言）＝maXi≧OVt（i）・  

5 SummaryofDecisionRules  

Theoptimaldecisionrulecanbesummarizedasfo1lows．  

A．Optimalsellingprice   

l・Zt（i）isnonincreasingini≧1fora11t≧0．   

2・Monotonicityofzt（i）intcanbesummarizedasinTable5．1．  

Table5・1‥Conditionsforthemonotonicityof2：t（i）  

Case   β＝1   β＜1   Zt（五）   

Cl   ん＝0   β≦∬●  Zt（i）isnondecreasingint≧OforLi≧．0．   

C2   ん＞0，∬；＞β  ∬●＜β＜亭；   
2：t（1）isnondecreasingint≧0．  

Zt（i）doesnotoscillateint≧Ofbri≧2．   

C3   九＞0，諾芸≦β  ∬；≦β   Zt（i）isnonincreasingin壬≧0fori≧0．   

B・Optimalorderingquantity   

Here，ifl≦i言≦L，letabusinessdealtoorderaproductbesaidtobe’viable（Ⅴ），ifi言＝0，nOnViable  

（Ⅳ），Orifi言＝∞，uru）ruCtical（U）・Then，theoptimalorderingquantityi言fort＞Ocanbeprescribed  

as fbllows：  

Table5．2：Optimalorderingquantity  

Ql′－Q3一丁Q5－  
（1－β）2＋ん2＝0  ∬◇  c  p   

二二型＝ユ＝＝Q3rrQ5－  
∬；＞c  ∬◇   c  β；  わ  

ーQ6「′－Q3「．′－Q5－「  

（1一β）2＋ん2≠0                  ∬；＝C  £◇＝C  ／う上  戸  

－q6rr－Q2「．′－－－Q4－  

∬；＜c  C 諾◇  β上  戸   

′－－－Ⅳ：立言＝  ≦豆；≦モー  ′＋Ⅴ：1≦宜；≦t  0一－「 ′－Ⅴ：1  

1  

′－Ⅴ：1≦虞；≦   

壬■  

tr′－Ⅳ：  

f  

五；＝0－   

土  

豆；＝0－  ∝）－＼′－Ⅳ：  

壬   1▲’1  壬＊  土  

6 Conclusions  

l・Themonotonicityintfortheoptimalsellingpricezt（i）ispartial1yagainstourintuitivecoqjecture．  

2・Allthemodel’sparametersinterrelateindeterminlngtheviabilityandpracticalityofadealtoorder   
aproduct．  

3・Thelengthofthe上）lannlnghorizonalsoplaysanimportantroleindeterminlngWhetheradealis   
Viable，unpraCticalornonviable．   
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