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Abstract: This paper introduces a self-adaptive pricing model and improved particle swarm optimization (P-
SO) algorithm to simulate the learning mechanism of the dynamic change of bidding prices to examine the
impacts of bidders’ learning bidding strategies on carbon allowance sequential auction. A multi-agent auc-
tion simulation model is constructed to study the impacts of bidders’ learning behaviors on carbon allowance
clearing prices, annual performance level, and auction efficiency under different experimental situations. The
results show that the bidding learning behaviors can significantly increase the average annual compliance level
of bidding firms but reduce the clearing prices and auction efficiencies under discriminatory-price auction and
uniform-price auction (when market supply is less than demand). Meanwhile, discriminatory-price auctions
have higher clearing prices and auction efficiency than uniform-price auctions. However, in view of fairness
and reducing corporate costs, uniform-price auctions reduce unfairness for firms who do not have bidding

learning behaviors, and avoid the influence of bidding learning behaviors on auction efficiency.
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Fig.1 Relationship between carbon emission right auction market agents
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Fig.2 PSO-based bidding learning process for bidders
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Fig.3 The interface of auction system parameter under the uniform-price auction
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Table 1 One-way analysis of variance of average annual clearing price
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Table 2 Multiple comparison dependent variable: Average annual clearing price
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Fig.5 Average annual compliance levels of bidding strategies under a uniform-price auctions
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Table 3 One-way analysis of variance of auction efficiency (supply exceeding demand )
il df ¥77 F 2
2H [] 30.093 2 15.046 4.039 .023
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Table 4 Multiple comparison dependent variable: Auction efficiency
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Fig. 7. The interface of auction system parameter under the discriminatory-price auction
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Fig.8 Market clearing prices of bidding strategies under discriminatory-price auctions

2)BL)KF

M 9 HHATIE R HE B, TEIR TR T SRR AN T 3R, SR 5 047 R IR A SE0E S RE4 S e br E
I35 JR 297K P

3R

f 10 w50, BN AHASE R, TCR TSR OC R a0, i S2acR M &, R 5 147 N B AN SR
HEAR T B 2 AT N IHRAN S



182 R 4 TR ¥ #H 34 %

56 102
I{H - 49. 6% I{H 1 50. 25% 4{H 1 50. 97% 48 1 94. 33% 53181 99. 99% 41 :98. 14%
54 | 100 —l—
= - 2
g 98 L \u
52 F
% B
% %
g{ g{ 96 -
Eo L =
— 94 -
48 = J—
T T T 92 T T T
TR TN HIEMNRRE  PSO%>) RISenE T e [EBEINA S PS¢ > B 5w
BN TR HER TR

B9 BRMNIEAI T =MRRREN S FRLYKTE

Fig.9 Compliance level of bidding strategies under discriminatory-price auctions
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