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Searching for Pareto Efficient Agreement Candidates
based on Frequency Model in Nonlinear Utility Space
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Bilateral multi-issue closed bargaining problems containing nonlinear utility spaces are critical in the research
field of automated negotiating agents. To search for high quality agreement candidates is difficult in nonlinear
utility spaces because nonlinear utility function have dependent relations between issues. In this paper, we propose
a searching method that is based on simulated annealing and opponent’s bid frequency. Furthermore, we show
the evaluation results of simulations and we indicate that the proposed method can get high quality agreement

candidates within a practical time.
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Algorithm 2 #EJE#if

Require:
I {Frtse )
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Ensure: L { B FOZAE% b >AREBEMOY A}
1: L — (Z)
2: §n — §C
3: for alli eI do
4:  for allv € V(i) do
5 Snli] — v
6 if U(8n) > threshold(t) then
7 L — §n
8 end if
9 end for
10: 8y «— 8
11: end for
12: return L
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[k | TREA% || SA | 5> 7 olE || & |
10 Profilel 0.979 0.892 +0.087
Profile2 0.998 0.997 +0.001
20 Profilel 0.989 0.763 +0.226
Profile2 1.000 0.769 +0.231
40 Profilel 0.999 0.759 +0.240
Profile2 0.981 0.733 +0.248
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