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under Four Different Experimental Conditions
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Appendix Table 2 Average Bid Prices Based on the Given Appendix Table 4 Average Bid Prices Based on the Given
Bidder's Values under the First Experimental Condition Bidder's Values under the Three Experimental Condition

$ebr BE R MK bz BEAE R K

Uk 50 60 70 80 90 % 50 60 70 80 90
1 42,800 41.700 45.800 51.600 67.100 1 40. 100 50. 000 53.500 51.900 64. 000
2 42,000 42,100 46.200 53. 800 64. 100 2 41.500 44.700 50. 800 57.600 61.400
3 40. 600 42.100 48.300 51.400 62.100 3 42.300 45.900 52.200 56. 800 58.900
4 41.300 41.300 51.000 48. 400 62.700 4 40. 600 47.700 50. 400 56. 800 54.200
5 39. 000 50. 000 49,300 48.200 63. 600 5 38.300 47.000 49.100 64.700 64. 700
6 38.000 50. 300 49,000 55.700 58.000 6 33.700 50.700 48. 800 59.000 71.000
7 39. 000 44,700 48.000 46,300 54.300 7 38.000 50. 300 49,500 59.700 70. 000
8 40. 000 41.300 46.300 55.700 53.300 8 38.700 44,000 53.000 62,000 69. 000
9 40. 000 41,000 45.000 50,700 51.300 9 41.300 44,700 46. 000 55.300 67.300
10 40.700 33.000 46.300 53.000 48.700 10 45. 000 47.300 43,700 68.300 63.300
11 36.700 41.500 45.000 54.300 47.700 11 42.700 47.700 45.500 52.000 72.000
12 38.300 42,000 42,300 56. 000 55.000 12 44,300 49. 000 47.000 50.000 62.000
13 37.700 48. 000 49. 300 55.700 54.700 13 45. 000 50. 300 48. 000 52.000 69. 700
14 36. 300 43.700 50. 000 56. 000 55.300 14 38. 000 51.000 49,700 52.700 72.000
15 36.700 43.300 48.300 58.300 55.700 15 40. 300 52.700 51.300 53.000 58.800
16 37.000 43.700 47.700 58.300 63.400 16 47.300 53.300 53.700 54.300 63.700
17 36.700 45. 000 47.000 59.300 56.700 17 46.300 55.300 54.000 54.300 65.700
18 36.000 42.900 46.700 58.700 58.300 18 48.700 57.700 53.700 56.300 57.700
19 41.300 42.700 49,700 59.300 57.000 19 40. 300 47.000 54. 000 58.700 58.000
20 36. 000 42,300 48.300 60. 300 62.000 20 45.300 47.000 57.700 59.700 60. 000
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Appendix Table 3 Average Bid Prices Based on the Given Appendix Table 5 Average Bid Prices Based on the Given
Bidder 's Values under the Second Experimental Condition Bidder's Values under the Four Experimental Condition

EVei BEE R K b B LR #  EUKF

Vel 50 60 70 80 90 W 50 60 70 80 90
1 42.300 52.900 48. 600 49.200 58.500 1 39. 000 43.600 55.300 63.200 64.100
2 43.000 49.900 47.900 48.000 55.400 2 37.600 45. 600 52.500 62.400 66.700
3 42,100 46. 500 44, 800 61.500 59.400 3 41.300 43,100 52.900 56.900 67.400
4 38. 800 45.500 38.900 58. 800 54.100 4 35. 600 42,100 55.700 54.900 66.200
5 35.900 47.300 48.700 49,700 56.000 5 36. 700 46.200 52.300 62.300 64,900
6 40,300 46. 000 49,700 43,300 50.300 6 37.300 48.100 53.700 59.000 55.700
7 40. 000 43. 000 50. 000 40.700 46.300 7 36.700 48.700 54.600 57.000 60.300
8 36.300 40. 300 47.300 40. 000 45.700 8 46.300 50.700 47.300 53.000 58.000
9 33.700 43.700 45.300 37.300 46.300 9 37.700 50. 000 45.700 58.300 44.700
10 39.700 43.300 48.700 35.300 46.700 10 42,000 49.700 47.000 57.300 65.300
11 40. 000 30.700 47.700 44,300 41.700 11 36. 300 44,300 53,300 54.700 54.000
12 35. 800 41.300 41.300 46.300 45.300 12 34. 000 48.300 52,000 53.300 53.300
13 36.700 39.700 48.000 47.000 47.900 13 45.300 45.300 52.300 52.300 53.300
14 33.000 39. 000 47,700 49,700 55.000 14 41.300 47.700 49,700 49,300 53.000
15 31.900 30. 300 47.300 54.700 58.300 15 36.300 47.300 49,300 56. 000 55.300
16 34.700 41. 000 47.000 50.700 56.000 16 35.300 46.300 48.700 48.700 62.700
17 30.500 38. 000 46. 000 58.300 55.300 17 38.300 44.000 53.300 54.300 56.000
18 26.700 41.700 44,700 50.700 54.300 18 32.300 50.700 53.000 52.000 53.300
19 31.000 39. 000 41.700 58.000 55.000 19 37. 000 38.500 50. 000 51.700 54.300
20 30. 500 37.900 46. 000 56.000 45.100 20 40. 000 46.700 51.300 56.000 58.700
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Optimal Bidding Strategy in First-price Sealed Auction
Considering the Bidder's Regret

GAO Guangxin,FAN Zhiping
School of Business Administration, Northeastern University, Shenyang 110167, China

Abstract : Numerous experimental studies have shown that the bidders usually exhibit the anticipated regret psycological behaviors
in first-price sealed auctions and such behaviors will have impacts on the final bidding strategies. Thus, how to determine the op-
timal bidding strategy with consideration of the bidder's anticipated regret is a noteworthy topic.

For the problem of the optimal bidding strategy in first-price sealed auction, a linear function and a non-linear function are adopt-
ed to describe the winner regret with respect to paying much higher price than the second highest bid price and the loser regret
with respect to missing opportunities to win at a favorable price respectively. On such bases, a non-linear auction model is con-
structed. Then, the optimal bidding strategy is analyzed based on the above model. Further, an experimental method is carried
out to determine the corresponding parameters for describing the bidder's regret behavior. Moreover, a case study in the field of
the auctions of S0, emission permits is introduced to illustrate the feasibility and its potential application of the study.

Through the theoretical analysis, we find that the optimal bidding strategy is related to not only the bidder's value but also the
bidder's regret, which bridges the gap between the bidding strategy and the hidder's psychological behavior. The optimal bidding
strategy is the descending function of the winner regret parameter and the increasing function of the loser regret parameter. In ad-
dition, when the bidder’s regret behavior is not considered, the optimal bidding strategy is the same as the one under the perfect
rationality. It means that the optimal bidding strategy under the perfect rationality is a special case of the one determined by the
non-linear auction model. In particularly, when the number of bidders is large enough, the optimal bidding strategy under the
perfect rationality is just the bidders true value. In the situation where the winner regret is considered only but the loser regret is
ignored, the optimal bidding strategy is the same as the one determined by the linear auction model and is lower than the one un-
der the perfect rationality. Otherwise, the optimal bidding strategy is higher than the one under the perfect rationality. Compared
with the optimal bidding strategy determined by the linear auction model, the one determined by the non-linear auction model is
much closer to the real auction bid price. The non-linear auction model proposed by this paper provides guidance for determining
the optimal bidding strategy in the real auction considering the bidder’s regret.

Keywords . first-price sealed auction;anticipated regret psycological behavior; non-linear auction model; bidding strategy; experi-
mental method
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