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Abstract

Under the background of the “Dual Carbon” goals, carbon emission trading is of great significance
to corporate asset allocation and risk management. Influenced by national macro-control and com-
pliance periods, carbon price time series often exhibit non-stationarity and heteroscedasticity. Ac-
curately forecasting carbon prices not only benefits enterprises in managing and controlling their
carbon assets but also assists the government in further improving the carbon price formation
mechanism. Accordingly, this paper selects the daily trading data of the Guangzhou Carbon Emis-
sion Trading Market from 6 July 2018 to 20 January 2026 as the research object. First, after per-
forming logarithmic differencing and stationarity tests, an autoregressive moving average model is
established using the Akaike Information Criterion (AIC) to extract the linear components of the
series. Subsequently, considering that the base model struggles to accurately estimate extreme val-
ues, a time series additive decomposition method is employed to strip out the long-term trend, sea-
sonal effects, and random disturbances. These extracted components are then combined with the
prediction results of the base model to formulate a hybrid forecasting approach. The empirical re-
sults demonstrate that the Guangzhou carbon price possesses characteristics of long memory and
seasonal variations during the compliance period. Furthermore, compared to the single base model,
the proposed hybrid approach reduces the forecasting Root Mean Square Error (RMSE) by approx-
imately 9.58% indicating an advantage in reducing larger forecasting errors. This paper offers a
novel perspective for asset price forecasting in carbon financial markets and provides insights for
policymakers regarding corporate financing constraints and taxation treatments.
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Table 1. Descriptive statistics of core variables of Guangzhou carbon emission rights trading
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Figure 1. Original sequence autocorrelation plot and partial autocorrelation plot
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Figure 2. First-Order difference time series diagram
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Table 2. Test of logarithmic return series
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Figure 3. Logarithmic first-order difference time series diagram
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Figure 4. Factor decomposition model prediction chart
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Table 7. Comparison of errors between predicted and actual values
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Figure 5. Comparison of the trend of predicted values and actual values using the ARIMA model
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Figure 6. Comparison of the trend between the predicted values and the actual values of the factor decomposi-
tion model
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