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Abstract

Stock prediction has always been a hot topic in the financial industry, and in recent years, inte-
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grating unstructured data such as text and images has become a research direction to improve
prediction accuracy. This article establishes a joint model for predicting stock price trends that
can simultaneously process multi-source heterogeneous data, including the analysis of word cloud
images, stock bar comments, and historical stock trading data. The proposed model comprises two
branches. The first branch utilizes a CNN model to dissect word cloud images derived from stock
comment texts, while the second branch employs an LSTM model to process historical stock trad-
ing data and emotional scores gleaned from the stock comment texts. Two branches jointly predict
the rise and fall of stock trends for 4, 6, and 8 days. The findings indicate that the CNN model’s use
of word cloud images yields superior performance compared to the LSTM model’s sentiment
analysis. This outcome underscores the efficacy of leveraging word cloud images as a predictive
tool. Moreover, the joint model’s results surpass those of the individual models, with an achieved
accuracy consistently ranging between 0.6 and 0.7.
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Figure 1. Schematic diagram of LSTM structure
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Figure 2. Model flowchart
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Table 1. Historical trading data of Kweichow Moutai stock
#= 1. RNFERERERZZHIE

H 3] Gy JFREA ey BARA 4 RJe BER AR AR 26
2021-09-24 1694 1628 1719.98 1628 1
2021-09-27 1855 1750 1863.4 1750 0
2021-09-28 1822.06 1848 1860 1795 0
2021-09-29 1820 1809 1845.01 1785.9 0
2021-09-30 1830 1818.18 1850.22 1803.4 0
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29,405 />, LLIH GG F 102,160 40 LASTMSE &G BEEERTF IR 300 4850861, TR STARNEIE 2 Bk,
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Table 2. Stock bar comment text
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Figure 3. Word cloud image
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Table 3. Kweichow Moutai stock review emotional score calculation results
3. ANFEREITLERSIITESER

Fe pos neg words number
1 2209.50 1997.00 1452.00 0.05
2 7769.00 3637.50 5726.00 0.36
3 522.50 451.00 379.00 0.07
4 7282.00 5158.50 4847.00 0.17
5 4848.00 2532.00 3006.00 0.31

o, pos. neg AR ARG WG EAT ), words X PFIRBEAT 7017 Ak A 21 i8] 1 B 4K
number NHRYE 2 7(8)F 2 KT BEVE 77
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Figure 5. Kweichow Moutai model results for 30 interactions
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Table 4. Model accuracy output results

F 4. BEUEMRERHER

2L A2 B s 1] LSTM wordcloud CNN wordcloud C-L

4K 0.54 0.51 0.65

B E(600519) 6 K 0.49 0.51 0.69
PN 0.49 0.50 0.71

4K 0.45 0.49 0.52

i 1A% 2(00700) 6K 0.36 0.42 0.47
N 0.35 0.45 0.51

4K 0.61 0.52 0.65

EL I 31 (002594) 6K 0.63 0.53 0.64
PN 0.62 0.53 0.64

4K 0.47 0.51 0.53

X H tH£2(000892) 6 K 0.49 0.54 0.55
8 K 0.50 0.51 0.58

4K 0.48 0.48 0.63

YA 300 (000300) 6K 0.49 0.56 0.63
8K 0.58 0.51 0.67
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Figure 6. Prediction results of different time models for stocks

B 6. BREA B ERBFUNILER

ERAB I LAY RS, A 4 REN 8 K, TS ELEHR M, VIR 300 /R AERH ALY o
Tt 1%, R YT AL A I 8] B A R B T B I 18] B o X T RE R IR PPIR A T 150 B 5 1 45
ANAT I M 5 LN (B RO W . PRIE, R T R 48 B BEAT TN IS, 2% FE I I (8] O FR A8, A B
T B v T P HE A 1

4. &t

AR SCET N FE T B A I SR TR AR AR, 3 H T3 = ) wordceloud C-L BEA AL . W BB VT8 SCA
8 Rid] = B Fr s ] wordeloud CNN HEAT AR AL, (A A 838 4 55 38 FH T I 22 A i ke i, AT 75 319
WYARRIERE S, 5558 S5dE—2isH LSTM BALALH, K/ MERE S, 3% wordcloud C-L
ICE A, e ] Tt 1 55 A 35k 2k o

SRR TR R 2= B n] DR T S A0, A SR HH I S B e 8 e 1 22 U S o e, Y
BORAMBE T A s — 8, i B AGRR e M, BAEA AT ML i S p T v i e 3 B R AR 18
KK TAES, BREEIRFH 2050 A8, n] A0 2 RO R IR 38, IINER JIHLHI &7
i, M DAR B TS B . TRINAS AR e B IS BT, AT DAGE BRI ()5 B R i R B, g T
10 R\ 30, 100 K&, BRZ PR AL foid & I ]

SE K
[1] FEmE, HR7, 28, % iE2FEEMmARE BEE P LSTM s i), PMEME TSRS,
2023, 44(2): 326-333.

[2] Magbool, J., Aggarwal, P., Kaur, R., ef al. (2023) Stock Prediction by Integrating Sentiment Scores of Financial News
and MLP-Regressor: A Machine Learning Approach. Procedia Computer Science, 218, 1067-1078.

DOI: 10.12677/csa.2024.141010 9 TR 5 R H


https://doi.org/10.12677/csa.2024.141010

Bl

https://doi.org/10.1016/j.procs.2023.01.086

[31 Liu, S., Zhang, X.D., Wang, Y., et al. (2020) Recurrent Convolutional Neural Kernel Model for Stock Price Movement
Prediction. PLOS ONE, 15, €0234206. https://doi.org/10.1371/journal.pone.0234206

[4] Hung, C.C. and Chen, Y.J. (2021) DPP: Deep Predictor for Price Movement from Candlestick Charts. PLOS ONE, 16,
¢0252404. https://doi.org/10.1371/journal.pone.0252404

[5] Jafari, A. and Haratizadeh, S.G. (2022) CNET: Graph-Based Prediction of Stock Price Movement Using Graph Con-
volutional Network. Engineering Applications of Artificial Intelligence, 116, Article ID: 105452.
https://doi.org/10.1016/j.engappai.2022.105452

[6] Ho, T.T. and Huang, Y. (2021) Stock Price Movement Prediction Using Sentiment Analysis and CandleStick Chart Re-
presentation. Sensors, 21, Article No. 7957. https://doi.org/10.3390/s21237957

[71 Li, Y. and Pan, Y. (2022) A Novel Ensemble Deep Learning Model for Stock Prediction Based on Stock Prices and
News. International Journal of Data Science and Analytics, 13, 139-149. https://doi.org/10.1007/s41060-021-00279-9

[8] XA, Tl BT ZRERE RS ER TR RD]. =58 RIERFEZRER/EER), 2022, 31(2): 227-234.

(9] 75 XK, A, FEME. Bid RMSE #i2k LSTM-CNN BB BB TR [T]. ML TR 5 R, 2022, 58(9):
294-302.

[10]  @ehokd. EJE. g Lidpssm: AT Emihaia ()], BFERBESR, 2021, 24(5): 26-46.

DOI: 10.12677/csa.2024.141010 97 MR 5 R


https://doi.org/10.12677/csa.2024.141010
https://doi.org/10.1016/j.procs.2023.01.086
https://doi.org/10.1371/journal.pone.0234206
https://doi.org/10.1371/journal.pone.0252404
https://doi.org/10.1016/j.engappai.2022.105452
https://doi.org/10.3390/s21237957
https://doi.org/10.1007/s41060-021-00279-9

	面向图片和文本多源异质数据的股票预测联合模型
	摘  要
	关键词
	A Joint Model for Stock Prediction Based on Image and Text Multisource Heterogeneous Data
	Abstract
	Keywords
	1. 引言
	2. 基于词云图片的CNN和LSTM联合模型构建
	2.1. LSTM模型
	2.2. CNN模型
	2.3. 构建情感词典
	2.4. 模型设计

	3. 实证分析
	3.1. 获取数据及预处理
	3.2. 特征生成
	3.2.1. 词云图片
	3.2.2. 情感得分

	3.3. 评价指标
	3.4. 结果分析

	4. 结论
	参考文献

