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An Analysis about Approximated Allocation Algorithms of Combinatorial
Auctions with Large Numbers of Bids
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1:  function LocalSearch(Alloc, L)

2: remainBids:= L - Alloc;

3: for each b € remainBids as sorted order

4: if b conflicts B € Alloc ( B is a set of bids ) then
5: newAlloc:= Alloc-B+b;

6: consBids:=

7 consistentBids(new Alloc, remainBids);
8: newAlloc:=newAlloc+consBids;

9: if price(Alloc) < price(newAlloc) then

10: return LocalSearch(newAlloc,L);

11: end for each

12: return Alloc
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1: t=to;
2:  function SASearch(Allocation, L)

3: while ¢t > 0

4: remainBids:= L - Allocation;
5: b:= randomlySelectedFrom(remainBids).
6: if b conflicts B € Allocation

( B is a set of bids )

7: then

8: newAllocation:= Allocation-B+b;

9: consBids :=

10: consistentBids(new Allocation,remainBids);
11: new Allocation:=new Allocation+consBids;

12: if price(Allocation) < price(newAllocation) then
13: Allocation := newAllocation;

14: else if p(t) == 1 then

15: t:=1t— d0t;

16: Allocation := newAllocation;

17: return Allocation
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Fig.1 The relation between c¢’s value and the opti-
mality.
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1: Function LSForMultiCValues(L,C)
2: mazxAlloc :=
3: while |C| > 0

4: c is selected from Cj

2327



00o00ooooooo 2007/9 Vol. J90-D No. 9

5: C:=C—c¢

6: Allocation :=LocalSearch(L,c);

7 if price(maxAlloc) < price(Alloc) then
8: mazxAlloc := Alloc;

9: return mazxAlloc
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1:  Function RandomRestartedSAForMultiCValue(L)
2: mazxAlloc := 0

3: noUpdateCount = 0

4: while noUpdateCount < k

5: c is randomly selected from C;

6: Allocation := LehmannAlgorithm(L, c);

7 SAAlloc := SASearch(Allocation, L);

8: if price(maxAlloc) < price(SAAlloc)

9: then

10: mazAlloc := SAAlloc;

11: noUpdateCount := 0;

12: else noUpdateCount := noUpdateCount + 1;
13: end while

14: return mazxAlloc
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Fig.2 The optimality of our hill-climbing algorithm
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omnxk

0000000 couoooooooooooooo
000 0OMac OS X 10.4.6, CPU: CoreDuo 2.0 GHzO
2GBytes memory 0000000000 OO0OOO
oooooo

4.2 0 0O00O0O

oooooOooo0oUoooOooooooooOoooo
00ooooo0ooU0oOoooooooUooUOoooo
0000000%greedy(c=0.5)” O OLehmann 000
00000 (e=05)00000000000 “greedy-
all’ 00 Lehmann 00000000 (0<e<1)0
goooooobobooboooooobooboooo
0000°° "0 “HC(c=0.5)" D0c¢=05000000
0000000000 Lehmann OO0 OOOOOO
0000000 0o0ooOoOoo«“HC-al? ooooono
0000000 (0<e<1l)0bOOoOOOOOOO
oooooooooOoOooo“SsA”oooooooo
oooooobobobobooooooboboboooo
oood

02000000000000000000000
Ooooooobobobobooooooboobooooo
goooooboobOoobOoooglooD O 1000 O
0ooooooUooooooOooOoOoOooooooo
000o0o0oOoooOoOocASSOOoOoOooooooo
goooooo

O2000000000¢HC-all”0 “SA”000
gooo0oobooboboooooooboonb 1000
goobOoo0ob00o0oOoDobOobOoDbO 100000
gooooooooooobo9roobboboOoOb
0000000000000 “HC(e =05)" 0000

12000 I o (co05) —x- A
10000

8000 -

6000

Time[msec]

4000

2000

0 . L L L L
1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Number of Bids

03 00001000 00000CCOOOOOOOOO
gooooooo
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