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Abstract: In this paper, the asymmetric non-linear smoothing transformation-generalized autoregressive conditional
heteroskedasticity (ANST-GARCH) algorithm is used to test the average regression characteristics of EU carbon emission
rights price. Research shows: 1) In the development process of the three stages of the EU carbon trading market, the
European union allowance (EUA) price series change in the stage I follows the mean aversion, the stage II and III follows
the mean regression; 2) After the risk adjusted, the EUA price series still has asymmetric mean regression characteristics,
and the negative mean regression speed and amplitude are significantly greater than the positive mean regression speed
and amplitude, the risk compensation in the three stages all has non symmetry; 3) The Mean regression is related to the
excessive response of investors to information, and is not related to time-varying rational expectations. Specifically, the
hypothesis of overreaction is rejected at the stage I, and the assumption of time-varying rational expectation is accepted;
stage II, III accepts over-reaction assumptions and rejects time-varying rational expected assumptions.
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price series decomposed by sym4 wavelet
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Table 1 Comparison of the denoising effects of four methods on the three stages carbon price series
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e SRS %, 5B o R JE e B P A B
SRR RE TS AL, S 4 R AR O PR,

% 6 EUALRGE —W 2048 /7 3 75 42
(8)F=(9) 25 R
Table 6 The fitting results for equations (8) and (9)
of the three stages first-order differential
EUA price series after denoising

2M RI B IR EL SBIFEE
WaERFH WEEFS R TS
wy  —0.4082*F  0.0563** 0.0397**
wy  —0.4974"*  —0.0030**  —0.0234**
n 0.9254%* 0.1660** 0.1296**
ne  0.8154** 0.0076**  —0.0596**
v 109.9742**  110.0000**  110.0000**
61 —0.4680**  —0.1328**  —0.0964**
5y —0.5220%*  —0.0784 **  —0.0634**
a  —0.0059**  0.0512** = —0.0348**
a1 —0.1282** 0.0000 0.0000
as  1.0258**  0.9867** 1.0000**
b 0.0690** 0.0505** 0.1157**
by —0.9897**  —1.0000**  —1.0000**
by  —0.9742**  —1.0000"*  —1.0000**
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0.5, YL B IR B IME RN~ AR F 2 —. 5
BRI, 3AN B B fRIby < bo, by + by < 0, B 4%
SR A5 Boh s B SR K TR G5 B p s,
PG R 2S5 BATAE N
5 4

1) SRR A PR [ VARG 36 3% B BRESTRY BEA,
SEIL, MY BAEUAMN A% 7 41 B AT AR5 BRI AE B 4
1iE, HESTIRY B A% 3508 0] V2 38 5 AN 5 K T 28 10T
B BE 20 U 1 32 5 EUAMN A% 5 198 B AT 3R
X RRESEE RARFAE, 57 (0 356 [B] V=38 o R 52 A
BRTF IE BIRAE A1 =38 AR, 3N B XU
AR BA AR

2) IPAR PR PR R B B BRI B, #52
AR H: U %, SR, TR BOXS: 504 5 51 47
FEAURE 5 5% 2, F0 466 I5F A% R TR 5. 35 B I A
VB TCVE AR R PR A e

3) W R MR AT IR R B BRI, TR 4aid B
S BEABCRE EETL, TR B AR AE A 0 i B S . H A% %
ORI AT SR I B s KT X A S AR e
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