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Abstract: To address the widespread instability and volatility in stock price forecasting, as well as the difficulty of
parameter optimization in the variational mode decomposition ( VMD) algorithm, this paper proposes a two-stage
combined prediction framework, CRIME-SE-VMD-VIT2M. In the first stage, the Chebyshev chaos map and lens
imaging population selection strategy are introduced on the basis of the original frost ice optimization algorithm. Using
SE as the fitness function, an improved CRIME-SE-VMD optimization model is constructed to enhance the global
search capability and decomposition quality of parameter optimization. In the second stage, key technical indicators are
selected through PCC and fused with the IMFs obtained from VMD decomposition to form a multi-dimensional feature
set. Based on this, combined with the optimization results of the first stage, a VIT2M parallel dual-channel prediction
model is designed and implemented to deeply extract and model multi-scale stock feature information. Experimental
results show that the fitness value of CRIME-SE-VMD on four stock datasets is 0. 000 318 9~0. 000 703 lower than
that of the comparison algorithm, demonstrating better decomposition performance. At the same time, the prediction
performance of the VIT2ZM model on the same datasets is better than that of the comparison model, verifying its
effectiveness in improving the accuracy of stock price prediction.
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Fig. 1 CRIME-SE-VMD structure
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Fig. 5 Algorithm fitness convergence curve
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Table 4 Comparison of optimal parameters and fitness values
JBe 5 44 B SRS R (KD FESIHF (0 CRIME i £ 38 W7 & 1
VR ARAT 6 2173 0. 264 308
HREH 3 2 065 0.142 695
ERERA 6 1591 0.268 148
PREEFHH 7 1907 0.115 482
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Fig. 6  VMD decomposition subsequence diagram
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Fig. 7 The prediction results of VIT2M model for four stocks
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Table 5 Evaluation index values of comparative experiments

ETES R RMSE MAE MAPE/ % R’
LSTM 0. 701 0. 489 3. 415 0.937
TCN 0. 834 0.575 3.918 0. 905
-2 B 47 (000001, SZ) VMD-LSTMA-TCNA 0. 431 0. 359 2.564 0. 976
LSTM-GRU-SA-AM 0.551 0.411 2.942 0. 966
VIT2M 0. 385 0.301 2.156 0. 984
LSTM 0. 663 0. 441 2.873 0.931
TCN 0. 737 0.553 3.187 0.918
2L BE 25 (SH. 600196) VMD-LSTMA-TCNA 0. 485 0. 365 1.101 0. 964
LSTM-GRU-SA-AM 0.419 0. 333 1.915 0.977
VIT2M 0.353 0.326 1.536 0. 982
LSTM 0. 663 0. 441 2. 873 0.931
TCN 0. 737 0.553 3.187 0.918
R R (SH. 600104) VMD-LSTMA-TCNA 0. 485 0. 365 1.101 0. 964
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Table 5 (continued)
TS F RMSE MAE MAPE/ % R’

LSTM-GRU-SA-AM 0.419 0. 333 1.915 0.977
VIT2M 0.353 0. 326 1.536 0. 982
LSTM 0. 408 0. 309 1.951 0.911
TCN 0. 339 0. 270 1. 664 0. 937
PRAEFH 7 (000733, SZ) VMD-LSTMA-TCNA 0. 301 0. 229 1. 353 0.957
LSTM-GRU-SA-AM 0. 337 0. 263 1.571 0. 945
VIT2M 0.243 0.179 1. 097 0.978

J RZG PG CRIME 53k 78 VMD e S 5t bt 55
A SO AR SO T 4 ORI SR BE AR R T T % ST
B, S LT 48 %0 H 4 HiR 22 (MAPE) 1 h 58— PEAL 48
B s RSP 5 Bk, 76 B9 A B0 SE 56 v, B X L
75 3 ¥R RO S Bt K (0% R A9 7] — o {6 F 3647
IR 5 DT 5 A s b 73 6 85 SR 1 3

WE 8 iz, 4 CRIME Bk L4k i 8 19 VMD 2 %
WELK, o 76 4 AEIEE LY RIS, LR RE
W, B4 R R 2 BRSNS K =3 PR 45 AR 46 S 3 b i
25 90E T K B AT /N0 B R O A 1) 5 5k 4R A B L 8 HE
A K=T7 0, 755k 3 FhgCHs 45 0t 8 45 3 & e AR
K AEXF N PEA 38 F5 . 30 E TR 40 B K BUE K. &
T N REEE T AN oy s . A B A A AR D v TR B R
THBE LRSS 2R TR 1 A SR T AR A
B B SIe 45 L B, CRIME fg % 52 1 4575 0 £ (9 4
BORSEAETK s o |, 7638 5437 50 0 11 [ B 396 58 1 45
RN I S0 4% 7 50 R A LA R BE . TR Y
J bk IMF's A 2 3% 8 190000 45 80 1) i A, 1 22 A L 5 B 22
P 46 P T T BIORS BE

40r — P

-l EAHEEY

: &R

3.0F B HRAER
© 25
E 20 § 7

15| N

1.0F 7

0.5

0 K=3 K=6 K=7

K8 AE KAEIEA 8 h5

Fig. 8 Different K value evaluation indicators

2.5 CRIME-SE-VMD-VIT2M # &I 3¢ tb

JgiE B4R 1 B9 CRIME-SE-VMD-VIT2M By Bt 15 U
RO [ 2% 1k M 88, A& T % LI RIME-SE-VMD-VIT2M,
ARO-SE-VMD-VIT2M.,IHO-SE-VMD-VIT2M # 17 52 4%

+ 166 -

X, IR AR (SH. 600104) Sy 5236 42 , 43 51 5% M
4 FRFE SRS LK, o« 1.4 VMD S 5047
FHXS LG e FRERVAEE T 4 AR S0 A 2
BN 6 .

®6 TEIFMEESY

Table 6 Different optimization model parameters

it K a A4
CRIME-SE-VMD 6 1591 0.268 148
RIME-SE-VMD 3 2 107 0. 268 259
ARO-SE-VMD 7 2 003 0. 268 682
IHO-SE-VMD 5 1695 0.268 210
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Fig. 9 Comparison results of the CRIME-SE-VMD-VIT2M model
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Table 7 Results of ablation experiment

Informer—+ TCN 2
: , RMSE MAE MAPE/ % R?
MHA Mish MHA + Mish
N 0.566 0. 388 2.718 0. 965
N 0. 764 0.522 3.620 0.928
J 0. 385 0.301 2. 156 0. 984
— — — 1. 005 0. 684 4. 717 0. 883
MRG0 25 R B, M JE 4L, MHA [FRR T iR 2%, S BT

RMSE [#A% 2 43. 7% » MAE [#1% 2 43. 3% . MAPE [# 1%
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