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Abstract

Accurate and reliable carbon market price prediction is of great significance for ensuring the
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smooth operation of the national carbon market and improving the construction of relevant insti-
tutional mechanisms. In this paper, a carbon emission rights trading price prediction model based
on the combination of complete set empirical mode decomposition and frequency domain analyt-
ical analysis is proposed. First, the complete set empirical mode decomposition method is used to
decompose the national carbon market price series, obtain the eigenmodal components, recon-
struct them, and determine the main influencing factors of carbon trading prices. Then, the recon-
structed high-frequency component, low-frequency component and trend term are respectively
evaluated by fast Fourier transform (FFT), and the amplitude, angular frequency and phase para-
meters of each component are estimated. The frequency domain analytic formula of the national
carbon market trading price is constructed and forecasted. The empirical results show that
short-cycle factors such as speculation, supply-demand imbalance and weather conditions
represented by high-frequency series have no significant impact on the volatility of carbon market
prices, while factors such as internal trading mechanism and long-term value of carbon market
represented by low-frequency series and trend items dominate the impact on carbon market
prices. Compared with the current mainstream forecasting methods, the prediction accuracy of
the proposed forecasting method is significantly improved.
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Figure 1. Original series of CEA prices in the national carbon market
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Table 1. Descriptive statistical results of carbon trading price series
1 R GHNIEFTIERMSEITER
P 11E LA ISIN -] w/ME i i e
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Figure 2. CEEMDAN decomposition results of national carbon market trading prices
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Table 2. IMF component variance contribution rate and Pearson correlation coefficient
= 2. IMF 53875 Z TRk % Pearson HHX R H

e IMF1 IMF2 IMF3 IMF4 IMF5 IMF6  IMF7 IMF8 RES
TEIE T ZTTHR %% 1.21 0.04 0.52 0.41 1.38 7.85  20.80 41.22 26.58

Pearson #H 5 %k 0.093 0.076 0.089 0.072 0.150 0.373  0.549 0.867 0.720

RYEZE 2 FIH1, IMF6. IMF7 LUK IMF8 HfICHi 7y & 1 77 Z DTk I 69.87%, & 7 51 Bl i 3 22
WK Z, JEH IMF6. IMF7 LUK IMF8 5 546 741 ) Pearson #HC & %1537 24 0.373. 0.549. 0.867, Uit
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2. B IMF

Nk T A B E R R T, %25t CEEMDAN 2 R#3 2 8 4> IMF Al 7. (K
BIX Sy, M7 ZETTERER K Pearson A< R, 459 0L % 3,

Table 3. Variance contribution rate and Pearson correlation coefficient of reconstructed high, low frequency and trend terms
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Figure 3. Actual amplitude and phase frequency curves of the high-frequency component after fast Fourier transform
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Table 4. Prediction results of the frequency domain analytical model of the national carbon market trading price
= 4. ZERTIHRZ SNBSS RTIRERTUNLE R

H 1] HiH T AE HXTRZ H 39 HiH FiE FHR 1R 2
2022/10/14 58.00 57.62 —0.66% 2022/10/21 58.49 58.40 —0.15%
2022/10/17 58.48 57.83 -1.11% 2022/10/24 58.00 58.50 0.86%
2022/10/18 58.00 58.01 0.02% 2022/10/25 58.70 58.59 —0.19%
2022/10/19 58.5 58.16 —0.59% 2022/10/26 58.00 58.69 1.19%
2022/10/20 57.55 58.29 1.3% 2022/10/27 58.50 58.79 0.48%

MR 4 ATRUE H, sRHTONT &, USSR i TN S S e BT, AR R ZE RN,
T &5 R B A

Rt — R UE AT AR BT AL R IO B g, B EUE Y GARCH/ARIMA B 38551 . EEMD-GARCH K
AUBAE AL L S BPIEEMD-BP i 48 [0 28 15 4538 B e B 2R P Bk v 7 A A, 0k FH 35977 AR 22 (RMSE) -1 1)
4505 43 LR 2 (MAPE) W 0 s i A 2 (X T B8 7, S EDURRL R0 PRI TR AR DX TR RO TR A AR X ], bU 3R
LERINE 5 FiR.

Table 5. Comparison of prediction results of recent research models
5. FMEAARBEFUNEERELE

| RMSE MAPE i RMSE MAPE
AUk A AR Y 0.4539 0.0065 BP 0.8043 0.0112
GARCH(1, 1) 0.6733 1.0902 EEMD-GARCH 0.5220 0.0076
ARIMA3, 1, 2) 0.4822 0.7205 EEMD-BP 0.6841 0.0086
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