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Abstract In combinatorial auctions buyers may bid for arbitrary combinations of goods. But
determining the winners of combinatorial auctions who maximize the profit of a seller is known to be
NP-complete. A branch-and-bound method can be one of practical algorithm for winner determination.
However, bid selection heuristics play a very important role in the efficiency of a branch-and-bound
method.

In this paper, we designed and implemented an algorithm which used a branch-and-bound method
and Linear Programming for winner determination in combinatorial auctions. We propose new bid
selection heuristics which consider a branching bid and conflicting bids simultaneously to select a
branching bid in the algorithm. In addition, upper bounds are reused to reduce the running time in
specific cases.

We evaluated the performance of the algorithm by experiments with five data distributions and
compared our method with others. The algorithm using heuristics showed a superior efficiency in two
data distributions and a similar efficiency in three distributions.

Key words : Electronic commerce, Combinatorial auction, Branch and Bound, Linear programming
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PriorityQueue PQ;
Node u,v;
//Special Case//
//Compute upper bound by LP//

Check Complete Case;
Bound(v);
Insert(PQ, v);
while(PQ is not empty){
Remove(PQ, v)
if(v's bound is better than optimal value) then
if(Remaining bids are less than 10% of total bids) then
Explore remaining bids by DFS:
Update optimal value;
else
//Special Case//
Select a bid to explore by heuristic: //Bid Selection Heuristic//
for(Each child u of v){ /Include(exclude) selected bid to(from) v//
if(Value(u) is better than optimal value) then

Check Integer Case;

Update optimal value;
if(Bound(u) is better than optimal value) then
Insert(PQ, u);

¥ 1 4438 9% 45 gz

HHZS A 23 4 =29 Ho) #AXNE 7 2E =5)E9 LP AFgE A 1A

A Al gaE @2 ol u JAXZIERE Ak

439 UnA] dgore B8 nes Adsr] ¢
A AR Frelad"e disia AE] geolRn Ho
FARE AT A9 2 9o EnFd AL
® YsS 493t

4.1 di= M HF2]AE(Bid Selection Heuristics)

B =g AMES 2] dAYdME el HA
AT golle HEE FolA HHY o TIEHE Y
=gta 4zbEE =g 93] A8 v A9 F
Z2gg o) gt} 7IEo AMEHlE ™ Fe|2HE
< LPY AFEE ol&sAY FulrtEo] A= A
B(YgE 714, AEL APE M, = 29 v
ZE xZE FANFE FYF AES 43S H=ES
dBM(edge) 22 FAFSIY gz FPHE o, 2
Zo] d449Y FE 8T FYLHE) 21*]?4‘31“%

2% Avie 544 At He HlEER AR F

= AEL 7 £ 3, ol HlE aEeA d@
258 FAl dee] @ & Qitke RE v
g b Fe2"HES LPY AFs H=E
4‘191‘5} l sig AR AMes =% Zule] 548 9
ga7] A3M MR FESHe Hl=MIE gz

Npoate] £,
B=b,by,..., by 7RSS AR,
X=x,%3...., xnLPY AFgEY I

b (1<i, ;SN o) A,

c.;={°’ i=j BT b2 bk AR GE BES AT A

1, bt b7t BUF 4ES B A o3 dBF A+

oConflict Bids Sum(CBS) : 998 bl thsir

x7F 050108 b9} $ESE =SS x FE5 &

& A CBS:E PR x7b 05WITOlW 2 E

CBS:2 3t 283 7} %e CBS: g 7HAe ol

=7t gt
(x;xcy) ,(x:20.5)

CBS':[ g’ i (xK0.5) ®

CBS=max(CBS) (i = 12,~N. & b= remuining bid)

4)

CBSE x o) 059 AL 712oz 1 o439 g

e HEEL FUF 7S JHe RoE M

T o8} 2EFE HEES x gES A o)F 94

98 2R E HEE ALY, gelA A x g

o] RUIE FE3 WEEY x %ol EF AgH A
go] F JlsAe] wopyirh



Z3 AviolMe] A4 £E H we dudF 481
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