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Abstract : To capture the high—-frequency uncertainty and long—memory characteristics of stock—index
movements, we propose an attention-based CEEMDAN-CNN-LSTM neural network that
synergistically combines adaptive decomposition with feature—weight learning. First, the complete
ensemble empirical mode decomposition with adaptive noise (CEEMDAN) is employed to disentangle
the raw price series into high—frequency, low-frequency and trend components. Second, a
convolutional neural network (CNN) and a long short-term memory network (LSTM) are trained
separately on each frequency band to extract local patterns and long-range dependencies, while
an attention module (AM) autonomously re—weights the extracted features according to their
instantaneous relevance. Finally, the band-specific forecasts are aggregated to produce the ultimate
prediction. Empirical experiments on the CSI300 and CSI500 indices demonstrate that the proposed
model retains abrupt signals, preserves sequential dependence, and concurrently learns common
factors without suffering from right—skewed or over—fitted forecasts. Compared with five mainstream
benchmarks, the proposed approach significantly reduces prediction error and exhibits superior
generalisation capability.
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