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Abstract

Studies in financial markets suggest that the predictability of stock prices exhibits significant time
variation and state dependence. The operating mechanism of financial markets will undergo stage-
wise adjustments with bull-bear transitions, changes in volatility structures, and exogenous shocks.
However, existing literature on stock price forecasting using deep learning focuses primarily on the
overall forecasting accuracy of models, while lacking dedicated analyses of the systematic differences
in forecasting performance across distinct market regimes. Consequently, it is difficult to accurately
characterize the environmental constraints that affect forecasting reliability. Against this background,
this paper takes the CSI 300 Index as the research object and constructs a hybrid LSTM-CNN prediction
model integrated with wavelet transform. We then compare the out-of-sample forecasting perfor-
mance of the model across different market stages. The empirical results show that stock price fore-
casting performance presents significant regime dependence: the prediction error is significantly
lower in periods with relatively clear trends and stable price structures, whereas the forecasting reli-
ability decreases substantially during trend reversals or high-volatility periods. These findings re-
main robust under different parameter settings. This study indicates that the effectiveness of stock
price forecasting models is highly dependent on market conditions. It is necessary to incorporate the
perspective of market stages into the evaluation of forecasting performance, so as to better identify
the applicable boundaries and practical value of forecasting models.
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Table 1. Sample data of the CSI 300 Index
= 1. PR 300 R H AR EHURHEA

Price

Opening  Closing High Low Volume Trading Range Daily - Price

Turnover

Date (D) price () Price (C) Price (H) Price(L) (V)  Value (TV) Amplitude (e Change oo (TR)
(A) (R) (AP)
2010/1/4 3592.47 3535.23 3597.75 353523 66101080 93419838921  1.75 -1.13 -4045 0.2
2010/1/5 3545.19 3564.04 3577.53 3497.66 85809641 1.28302E+11  2.26 081 2881 0.26
2010/1/6 3558.7 3541.73 3588.83 3541.17 78473125 1.21046E+11  1.34 -0.63 2231 024
Table 2. Dataset partition
2. HEENS
845 ‘A =k i b
V=S 2010-01-04~2019-12-31 2440 73.5%
THA 1 2020-01-02~2020-02-14 33 1.0%
IGIEEE 2020-02-17~2021-06-30 327 9.8%
FEH 2 2021-07-01~2021-08-13 33 1.0%
MRS 2021-08-16~2023-12-29 557 16.8%
Table 3. Market regimes
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BrEt 2. RETHIERE 2022.01~2022.10 200 —-23.10% 1.80%
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Ui b 20 P AN A% RIS ATARFAE o X EE R BTBU T iR i T B 2%, R W S0 8 31 i) Tl 22 S 9
R T AT REAR P REA 2. WL 4:

Table 4. Overall out-of-sample forecasting performance
2 4. HEBUEAATIUNEE R

RMSE MAE MAPE R?

276.30 210.47 4.94 0.55
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g Ko A KR, BRI ARAEA RIS (8] BE W BEALB N, T2 %0 i 7R S R DL AR 2 )
B B A o

Table 5. Forecasting performance across market regimes
2 5. BB FUNEE R

Bt RMSE MAE MAPE R2
B 1. FHiRES 580.44 575.10 11.70 -82.38
BB 2. RETTVRE: 262.83 200.91 4.67 0.19
MrEg 3. 9575 164.22 132.64 3.31 -0.83
BBt 4. BgREnl 168.72 153.94 4.29 0.26

MIRZEERE, FETFEBN RMSE 224 160 f. MAPE £y 3%, KT HAM B RETTIRER
B RMSE 2924 260 5. MAPE 2)°4 4%~5%, JRE M & IR SNME LR, AR T 22 75 Ak T mr 428 [X [ 5
R YR B RMSE EFF 245 170 55, MAPE 4T 4%, WonfEsk = s oL, TS A
BT R B AT R A i B T A5 22 2 2 JHOK, RMSE #3500 fi. MAPE /& T 10%, i T H AR,
[FI N IZ I B R? 9 67 {E(—82.38), 2 BAR AL FUMl 0 2R 25 T i s FH R AR SAME AR TR, e bk R A A 4544
J AV HE T I AN AR AS BT R M W T B o IR BT (R 2 A0 AT A SRR B, T3 B B B T w]
FEVEEA EE

DNtk — AT A T R P B B B R ) EAAR R R, AR SO BTN 45 AT T E H E AT
TR ZE IR R, WS BITE A B TR s 22 2 BER DLAE 77 1) P T4 %,  TE4R R ik i Bk (1) DG B 45 05
Bbir, EAYESE S H 0N Bk Se bR Rk, O PR A 2

A Gy S () B, b JAR TR A 5% T R o 7™ B (1) S B Ja S o 5 A0 S 28 ) g At e 9 BR R SRS
TEA TR AW BOK TG B3k A Bk BOXER: 76T BRI 0 ki Rea A, B S BRI S
MAEMFE CRIE FEKE AN E S, FECRMIE B35 5 T LG R XKW, EHmgiR
AR ZA VR BB B, T s R S (1 TN AR R AN FRG FE T R, LT 5 SRAE S rp L AR T e
ARGEHES.

=LA A BAHERT LUK, TR ZERAR I 59 E I35 BT R Bkp B, R M7 7 AN,
A B BRI BN — 8. AT RICAMIE B B a2, JEE RIS N T, 7
) B o A B, OO R 22 S 3 v () 20 T R 75 5 R 5 B SR B, T8 PR BN AR B AT A () AR PR R,
Wb 7 A SR RE BAL T AL T AT, A5 s R4S S E TR R R R 1 B R R

IR RAE BRI 7 TN TS S A E E S 2 M N TEBR R . B S RN E PEREAE )
BB, FCTRZE R Gt s AN AR LS . AR S A SRR R (B B, TR I B AT EE

5.3. g RIE

SRR 5 VR BT T B 11 1 IR BBURR M, A SCHEAR R OB 5 I 2R SR T, K N 11 el 30 H B 46
20 HE 40 H, FFHEse B iR R . 458K, & DK SRR KT, (EAKAE
FELER . LU 300 F8EC8H], 30 H & IR BLAH X i L (RMSE 264.77, MAPE 5.29%, R? 0.586);
20 H& 15 40 H& LN EEA B T BR(RMSE 737104 304.01 5 313.55, MAPE 735l 5.81% 5 6.17%,
R2 4354 0.481 5 0.380). H.AK W% 6.
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Table 6. Robustness check results
6. REMREER

& R R v RMSE MAE MAPE R2
20 IR 300 W20 K 304.01 239.42 5.81 0.48
30 IR 300 030 K 264.77 212.33 5.29 0.59
40 YR 300 &0 40 K 31355 249.61 6.17 0.38

SONEERE, AEE DK RS TR S B B E R R — B0 N R AR S )
SCESHIREAEAFIBUE Tl RIRZFEMR, H RMSE BGE IR S HEAE R 1 45 R T HEEIX ) 73 B Be bt AL
IRERIL “ SR IFPrBORZERAL. AT RFANBORE R " WAL, EREIREN], AOTRA
R 5 B BRI ) 4510 B — 2 Rafd it
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