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Abstract   

Agivenamountofitemsisauctionedbysev－  

eralsequentialauctions one af仁er another．The  

Seller sets aquantity ofitems to be of艶redfor  

eachauction，Whilethebuyersarriveaccordingto  

aPoissonprocess．We considerthis problemas  

aMarkovdecisionprocessmodelandthenshow  

the monotone properties of the optimal policy. 

Finally，anumericalexampleisglVen・   

1Introduction  

ResearchesonInternetauctionsarerich．Based  

OneBay，Wilcox【1】focusedontheimpactofbuy－  

ers，experienceontheirbiddingbehavior・Ocken－  

felsandRoth［2】discussedseveralbiddingstrate－  

gleSinInternetauctions，SuChaslatebiddingand  

incrementalbidding，and pointed out that the  

latebiddingis thebest responsein manyenvi－  

ronments．   

Beanetal・［3］studiedasequentialauction，  

Wherease11erholdsaglVenamOuntOfitemsand  

wants to sellthemin the auctions sequentia11y．  

The buyers arrive according to a Poisson pro－  

CeSS and bid honestly．While the seller should  

determine the quantities ofitems to be o鮎red  

foreachauction．Buttheyassumedthatallthe  

items offered to each auct，ion wi11be auctioned  

Off．So theyformulate this problem as afinite  

horizondeterministicdynamicprogrammlngand  

COmputeits solutionfor an example based on  

eBay．Vulcanoetal・［4］studiedasimilarprob－  

1embutmoregeneralontheauctionmechanism  

basedonanassumptionthatthenumberofitems  

auctioned at eachauct．ionwillbedetermined af－  

terallbuyers，bids．Vulcanoetal・［5】studiedthe  

SamePrOblemforinfinitehorizoncase・   

Inthispaper，WeStudythesameproblemas  

thatin［3】without theassumptionthat allthe  
items ohred to each auction willbe auctioned  

Off．TheproblemistreatedbyMarkovdecision  

processes，andthemonotonepropertiesoftheop－  

timalpolicyareshown．  

2 AuctionModel   

ThesellerintendstosellKitemsbyWauc－  

tionswithinTdays．Fbrsimplicity，Wea占sume  

that thelengthofeachauctionperiodissame，  

andsothedurationforeachauctionisio＝T／W・   
SupposethatatthebeginnlngOftheauction，  

aholdingcostwithperitempertimeperiodbe－  

1nghisincurred，Whilethequantitysn offbred  

to then－thauctionis determinedby theseller．  

Theproblemforthese11eristochoose（s完）to  
maximizehis totalexpectedrevenue．Wemake  

thefo1lowlngaSSumptions：  

（1）ThebuyersarriveaccordingtoaPoissonPro－  
cess withrate入．  

（2）Thebuyersareallrisk－neutral・  

（3）The buyers are symmetric，and tlleir bids  

areindependentandidenticallydistributed  

uniformlyontheinterval［a，b］，Withthedis－  

tributionfunctionF（x）．  

（4）Eachbuyerpurchasesatmostoneitem・  

（5）Thesellerhasareservevforeachitem・  

3 The Mai・kov Decision Process Model   
TheMarkovdecisionprocess（MDP）modelis  
asfo1lows．The stateis t．he number ofremained  

itemsatthebeginnlngOftheauction，Whilethe  

actionisthequantityofitemso鮎redtothisauc－  
tion．Let6＝人士0／（b－a）and  

【坤一棚た  e一郎トⅧ）  
恥 ＝   ，た＝0，1，2…，  

β（β＋1）  
γ（β）＝ βむ－  

∵紘g  
（β－た）恥（1）  

2∂  

whereqkistheprobabilitythattherearekbuyers  

arrivedinanauctionduration，Whosebidsarenot  

lessthanthereserve ofthe seller．  
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Thenthestatetransitionprobabilityandthe  

rewardfunctionarerespectively，  

five con畠ecutive atlCtions ofItem2050，the CD  

Receiverand 

Theseqreasfo1lows：’（1）Theselleropensat  

most5auctionsforeachshipment，andthelength  

Ofeachauctionperiodis3．5days．Initia11y，the  

totalamount oftheitemsis35．Thatis，W＝  

5，10＝3・5IK＝亨占・（2）Theholdingc？Stper  

item per auction periodis O．13ii．e．，h＝0．13．  

（3）Thearrivalrateofbuyersis入＝・I3・6・（4）  

Thebidsare 

SOa＝75，b＝150・（5）Thereserveprice 

i．e．，γ＝0．   

Themaxi 

whilethemaximaltotalrevenuei去V；（35）L＝ 
0btAinedin［3】・Soitis■nOtrea50nabletoassume  

in［3］ 

auction・Theoptimalpolicysニ（i）canLbecoIP－  

puted，e・g・，Whenn＝5，  

享′：   

■乞－β＜ブ≦乞  

た，J・＝豆－β   

Otherwise，  

pゎ（β）  

γ（乞，占）＝ γ（β）一夏ん・   

Sotheoptimalityequationis●givenby  

占－1  

（2）  

＝0 l；一日  
5，1，…，l  

た＝0   

〔X〕  

＋∑恥鴨rl（豆－β）卜壱ん  

た＝β  

（3）   

Withtheboundaryconditions：  

鴨（豆）＝．祐（0）＝ （4）  

4 Monotone Properties 

Let   

β－1  

鴨（五，β）＝ γ（5ト忌ん＋∑恥祐一1（豆－た）  

た＝0  

∞  

＋∑減≠－1（豆－β），  
た＝β   

βニ（五）＝ ふax（βl祐（壱，β卜祐（壱，β－1）≧0，  

5＝1，2，…，け （5）   

Lemmalr（s）isincreasLngand云oncave二  

Lemma2tL（i，S）isconcaveLnslftLTl（i）is  

COJICaVeJJl乞．  

Lemma3HVL＿1（i）isconcavelni，．thenlん（i，   

5）由5erOduJar血（恒）and505完（申5  

玩crea別封g1月乞・  

Theoremlん（i）isconcajelniゐreachn≧0，  

a刀dsoβ完（壱）由玩℃rea血g血豆ゐreacム乃≧  

0・β完（豆）i5．り把叩打maJqua血けOf克em5  

0助red to then－th auction when theL・e are  

宜正em5reエna血ed．   

Theincreasingnessofs完（i）i中meansthat  
themoretheitemsremained；themoretheitems  

auctionedin each auctio正二 

5 ANumeric左1E羊ample   
Usingtheda：tain．Beanetal・［3］，WeCOmp 

theoptimalityequatrion．ThedatAih［3】includes  

β；（壱）  
豆＝1，‥・ ，5，  

盲＝6，‥・ ，10，  

豆＝11，‥・，15，  

乞＝16，・‥，20，  

壱＝21，‥・，25，  

豆＝26，‥・，30，  

五＝31，…，35．  
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