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This paper presents a method for discovering and detecting shill bids in combinatorial auctions. Combinatorial
auctions have been studied very widely. The Generalized Vickrey Auction (GVA) is one of the most important
combinatorial auctions because it can satisfy the strategy-proof property and Pareto efficiency. As Yokoo et al.
pointed out, false-name bids and shill bids pose an emerging problem for auctions, since on the Internet it is easy
to establish different e-mail addresses and accounts for auction sites. Yokoo et al. proved that GVA cannot satisfy
the false-name-proof property. Moreover, they proved that there is no auction protocol that can satisfy all three
of the above major properties. Their approach concentrates on designing new mechanisms. As a new approach
against shill-bids, in this paper, we propose a method for finding shill bids with the GVA in order to avoid them.
Our algorithm can judge whether there might be a shill bid from the results of the GVA’s procedure. However, a
straightforward way to detect shill bids requires an exponential amount of computing power because we need to
check all possible combinations of bidders. Therefore, we propose an improved method for finding a shill bidder.
The method is based on winning bidders, which can dramatically reduce the computational cost. The preliminary
results demonstrate that the proposed method successfully reduces the computational cost needed to find shill bids.

The contribution of our work is in the integration of the theory and detecting fraud in combinatorial auctions.

1. 0000

oobooooooooooobooobooooooboOooonn
oboboooobooobobooooobooooboooobooooon
gooooooooboboooooboooooboobooobobobo
goboboooobooooboooooboooboooooboooo
oooboooooboooboobooooobooooboOooooooon
oobobooooooobooooboobooooooo
ooboooooboobobooOoOobobOoOoOoOoOooboOooonn
oobooooboobobooboobOooOooooboooboooDo
gobobooooobooooboooboooboooooboooo
gooboooooboooboooooooboooooooo
oooobooooobOOoOoobboOod revenued 000000
oboboooobooboboooobooooboooooDoooon
gooooobooooobobooooooobbooooobooo
000 VickreyOOOOOOOGVAOOOOOOOOOOD
goobooooobooobboooooboooboooooooo
O0O0000D00000000 ParetoOO0OO0O0O0O0DODODO
00000o0o0OooU0oUOU0OLOO0O PUUoUooOo
uobobooooooobobooooooobooobooooon
O GvAOOOODOOOoOooood
0000000000000 000000000000 e-mail
oboboooobooooboooooboooobooobooooon
oobooboooooooboboooooboooobooobooooon
ooboobooooobooooboooobooOooboooobooooon
goboboooooooobooooooooboooooooo
goooooooooooDooo
oooooGvAOUOOOODOOOoOoOOoOoooooooo
ooooobboooooooooooooboobooooooboooo
ParetoOO0OOOOOODOOOOOOCDOODOOOOOOOO

o000 ooooog
0 0 O tmatsuo@ics.nitech.ac.jp

gboboobooboobobobobobobooboobobobon
gbobobooboboboboboboboobooboboboon
gboboooooobooobooooooobbooobooooobo
gboboboooooboooboooobooooboboooboooooo
gbobooobooooboooobooooboOoooboooooo
gbobooboobooboboboboobobooboobobobon
O00 pPareto0 000000 O0OOOOODOOOODOO
0000000 GvAOOUOOOOOoOoooooooooo
gboboboooooboooboooooobooobboooboooooo
O00O00ooo0O GvADOOOOOooOoOoooooooooo
gbooobooboobobobobobobooboobobobon
gbobobobobobobobobooboobuoboboon
gobooboooooooboooooobobobboboboo
gbobooooobooboooboooboooobboooboooooo
oobooooooobooooooboooboboobooo
gboobooooobobobobobobobobobooooo
gboooboobooboboboboobobooboobobobon
goobobobobobobobobooboboboboon
gboboooooboobooobooooboooobooobooooono
gboboooooboooobooooboooobobooooboooooo
gboboooooboooooboooobooOoooboooooooo
gbooobooooooooboooooboobooboboboon
gbobooooooooooo
gboboooboobobobobobobobobooooo
000000000 Obruteforce 000000000 O0OOOO
gobooooooooooobooooobooo
gboboooobbooooobobobobooooog
O00000000000000Oshill-biddableD OOOOO
00000000 O00000O0OO0O0O0 brute force 0000
gobooooooooobooooboooooboooooooo
gbooboooobooobooobooobOooobooOobOoooooon
goboooooooon



The 19th Annual Conference of the Japanese Society for Artificial Intelligence, 2005

2. 00O

2.1 00O

goboooooooooooooobooooooooboobooon
goooooooocoooooboooooooooooobobooo
gobooooobooooboooooboobooobbooobooboOooonn
gobooooooooooo

e 000D UODUODODUOODDOUODDOODOOO

o N = {1,2,...,4,...,n} DOQOUOOOOO

Gz{al,az,...,ak,...,am}lill]I:II:I

vf’“DiDDDDDDD kOOODODO0OOOoOOoDOoOoo

(0001<i<n, 1<k<m)O

vi(Bfk’al)DDDDD +00 aq, 000 @ OO00O0OO0O0

go0o0ooooooUooUo0+s0000UO0bD (DOO

1<i<n, 1<k 1<m)0

p?kDDDDDiDD a, DO00O000D0O0ODOO0OODOOO

o000 000000000bO0oD0bOooboooo

0o pi(BZ’“al)DDDDDDDDD

. DDDDDDDG:{(Gl,...,Gn):GiﬂGj:q&,Gig
G}o00UO0G,000U0b0+«00000UOOOOoOoO

Assumption 1 (000000) D00 ¢000 w0000
O«.00b0obooooboboobob ps00b0 <000
Ovwodw=v—p, 0000000000O0O00O0O00O0OOC
goboooboooobooooobooobooooboooo

Assumption 2 (00000O00) O00OO0O0O0O0OOOOCO
0000000000 BOOO BOO0DOB#B000000
BCB OOO0OODw(B,6;) <v(B,6,)000000

Assumption 3 (J0U0O0O0O0O0O) OUOODOOUOOOOO
gobooooobooooboooooboooooboOooooboooonDo
goboooooboooobooooboboooobooooobooooDo
goboooooooboooobooboooDboo

gbooooooo«.000bobo0oobbo0obobobooooboo
00 G, CcGU0000o0oooooooooooooooon
00000000 e6e00000C0C000006KOO0O0OO
goboooobooboooooooooooboo GiDpiGiDDDD
gooooooooo vi(Gi,Gi)fpiGiDDDEIEIEIEIDDD
00+:00000 G:CGUO000000 v(Gy,6;)00

2.2 GVA: Generalized Vickrey Auction
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Input: evaluation values of bundles for each player.
Output: True if there is a shill bid.
False if there is no shill bid.

Function Detecting a Shill bid
begin
Determining winners and calculating
payments based on GVA.
Creating a power set S for a set of players.
for each s € S
Merging players’ evaluation values in s
by merge function f(s).
Determining winners and calculating payments
based on merged evaluation values by GVA.
uy(s) := the utility of s after merged.
Usumg := sum of the utilities in s before merged.
if Uf(s) < Usumg
return True
return False
end.
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0 1: Experimental Results
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