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Auction in Dynamic Environments:
Incorporating the Cost Caused by Re-allocation

SHIGEO MATSUBARA*

This paper proposes an auction protocol for solving a resource allocation problem in dy-
namic environments. In such environments, the valuation of resources has uncertainty for each
bidder, i.e., this valuation depends on the situation not only at the point when the auction
is held but also at the point when the allocated resources are actually used. For example, a
bidder’s valuation in fine weather may be different from that in rainy weather. A solution
for dealing with this problem is to execute auctions whenever an event occurs and then to
re-allocate resources. Re-allocating resources, however, may cause disutility. Moreover, it
does not always provide an equilibrium strategy because it can be viewed as a sequential
auction, which means that we cannot accurately predict what outcome will be obtained. To
solve this problem, we propose an auction protocol that allows bidders to declare the cost
due to re-allocation and then decides an allocation based on this cost of re-allocation as well
as the surplus obtained from the allocated resources themselves in the realized situation. We
prove that a bidder’s truth telling is in equilibrium and that a socially efficient allocation on
expected values is obtained in the proposed protocol.
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Fig.1 Valuations of goods conditioned on weather.
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Fig.2 Disutility of bidder 1 caused by re-allocation itself.
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Fig.3 Example of an allocation plan.
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Fig.4 Expected valuations of goods.
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Fig.5 Results obtained in steps 2 and 3.
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Fig.6 Another allocation plan that maximizes the
expected social surplus.

e[10000 381OODOOOOODOOOOODOO
gboooooooooooooono

goboooool1ooooooboooooooboobooon
goO0s0e6e0000000D00O0O0OYO0OOODOO
goooooooooooboooobooooooboDboboo
goooos3sbobooobooooooooooobood
gooobooooobooooboooooooooooa
gooo0oobooOoOOoOooooooooboobooo
le000OOOOOOO0OOoOoOoOooOoOCocOOOOOOo
—-0.5-05=—-100000000000000000
00 1300000000 p(weather = fine) = 0.50
00 0 p(weather = rainy) =05 00000000
00000000 05%x1640.5 x (—14+13) =14
gooooooooooo0oooooo 3boonooo
gobooooooooobooooboooooobooDoboo
gbobooooooooooooooooooood
gboooooboil100o0obobo0ooboendnd
gobooo2000000000000000O0A0
gbodobO100b0000000 300000000
O000000000000O0Obidder 1 0000
0000000000 00000OWdder 1 00O0OO
goobooooooobooooooooobooooboo
gooboooooooboooobooogoo v0OO
ooog



1346 goooooooo

000000 (g1, 92) = (bidder 3, bidder 2)
opooogo
(g1, g2) = (bidder 3,bidder 2) if fine
(g1, g2) = (bidder 3,bidder 2) if rainy

07 bidder 10000000000 O0OOO
Fig.7 Allocation plan when bidder 1 does not exist.
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