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In this paper, we propose enhanced approximation algorithms of combinatorial auction that are suitable
for the purpose of periodical reallocation of items. Our algorithms are designed to effectively reuse the last
solutions to speeding up initial approximation performance. We show experimental results that show our
proposed algorithms outperform existing algorithms in some aspects when the existing bids are not deleted.
Also, we propose an enhanced algorithm that effectively avoids undesirable reuse of last solutions in the .
algorithm. This is especially effective when some existing bids are deleted from the last cycle.
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1: function LocalSearch(Alloc, L)
RemainBids:= L - Alloc;
for each b € RemainBids as sorted order

if b conflicts Alloc then

NewAlloc:= Alloc - Conflicted + {b};
ConsBids:=

consistent Bids(New Alloc, Remain Bids);
NewAlloc:=NewAlloc+ConsBids;
if price(Alloc) < price(NewAlloc) then
11: return LocalSearch(NewAlloc,L);
12:  end for each
13:  return Alloc
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Con flicted:=Alloc - consistent Bids({b}, Alloc);
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1: Function PartialReallocationA (

2 ‘ LastBids,LastWinners,CurrentBids)
3 AddedBids =

4 CurrentBids - (LastBids N CurrentBids);

5. DeletedBids =

6: LastBids - (LastBids N CurrentBids);

7 Winners := LastWinners;

8 foreach d € DeletedBids

9 if d € Winners

10: then Winners := Winners — d;

11: foreach a € AddedBids

12: foreach w € Winners

13: if b(w) = b(a) and v(w) < v{a)

14: then Winners := Winners — w + a3

15:  Winners := LocalSearch(Winners,CurrentBids);

16:  return Winners
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1: Function PartialReallocationX(

2: LastBids,LastWinners,CurrentBids)

3:  AddedBids :=

4 CurrentBids - (LastBids N CurrentBids);

5 DeletedBids :=

6 LastBids - (LastBids N CurrentBids);

7:  Winners := LastWinners;

8: foreach d € DeletedBids

9 if d € Winners

10: then Winners := Winners — d;

11:  foreach a € AddedBids

12: foreach w € Winners

13: if b‘(w) = b(a) and v(w) < v(a)

14: then Winners := Winners —w + g;

15:  GreedyWinners := GreedySearch(CurrentBids);

16:  if price(Winners) =< price(GreedyWinners)

17: then Winners := GreedyWinners;

18 Winners := LocalSearch(Winners,CurrentBids);

19:  return Winners
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£1 LR EEOBEE (20,000 AL,256 B, Zurel—1 [cE#1t)
l L2 l L3 l L4 | L6 I L
greedy(c=0.5) 1.0002 (23.0) | 0.9639  (19.0) | 0.9417  (23.0) | 0.9389  (23.4) | 0.7408  (22.1)
greedy-3-seq 1.0003 (69.1) 0.9639 (59.2) 0.9999 (72.9) 0.9965 (67.8) 0.7541 {66.8)
greedy-3-para 1.0003 (26.4) | 0.9639  (20.9) | 0.9999  (28.4) | 09965  (26.0) | 0.7541  (25.5)
HC(c=0.5)-100ms 1.0004 (100) | 0.9741 (100) | 0.9576 (100) | 0.9533 (100) | 0.8260 (100)
HC-3-seq-100ms 1.0004 (100) | 0.9692 (t00)y | 1.0000 (100) | 0.9966 (100) | 0.8287 (100)
AHC-3-5¢q-100ms - 0.9690 (100) | 1.0006 (100) | 0.9974 ooy | 1.0225 (100)
XHC-8-seq-100ms 0.9813 (100) | 1.0005 (100) | 0.9987 (100) | 1.0217 (100)
HC-3-para-100ms 1.0004 (100) | 0.9743 (100) | 1.0001 (100) | ©0.9969 (100) | 0.9423 (100)
AHC-3-para-100ms 0.9741 (100) | 1.0006 (100) | 0.9977 100y | 1.0249 (100)
XHC-3-para-100ms - 0.9820 100y | 1.0006 (100) | 0.9988 (100) | 1.0249 (100)
HC(c=0.5)-1000ms | 1.0004 (1000) | 0.9856  (1000) | 0.9771  (1000) | 0.9646  (1000) | 1.0157  (1000)
HC-3-seq-1000ms 1.0004 (1000) | 0.9804  (1000) | 1.0003  (1000) | 0.9976  (1000) | 1.0086  (1000)
AHC-3-seq-1000ms - 0.9795  (1000) | 1.0007  (1000) | 0.9982  (1000) | 1.0266  (1000)
XHC-3-seq-1000ms - 0.9830 (1000) 1.0006 (1000) 0.9991 (1000) 1.0266 {1000}
HC-3-para-1000ms 1.0004 (1000) | 0.9856  (1000) | 1.0006  (1000) | 0.9987  (1000) | 1.0240  (1000)
AHC-3-para-1000ms 0.9847 (1000} 1.0008 (1000) 0.9990 (1000) 1.0272 (1000}
XHC-3-para-1000ms - 0.9853 (1000) 1.0008 {1000} 0.9996 {1000) 1.0272 (1000)
Zurel-1st 0.5710  (11040) | 0.9690 (537) | 0.9983  (2075) | 0.9928 (1715) | 0.6015  (1795)
Zurel 1.0000  (13837) | 1.0000 (890) | 1.0000  (4581) | 1.0000  (4324) | 1.0000  (3720)
casanova-10ms 0.2583 (10) | 0.0069 (10) | 0.0105 (10) | ©0.0202 (10) | ©.2577 (10)
casanova-100ms 0.2583 (100) | 0.0069 (100) | 0.0105 (100) | 0.0202 (100) | 0.2577 (100)
casanova-1000ms 0.5357 (1000) 0.1208 {1000) 0.0861 (1600) 0.1486 (1000) 0.7614 (1000)
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