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Research on Stock Price Prediction Based on Hyperband-LSTM 

Model 
Jian chen, Weiji Liu 

(School of Finance and Business, Shanghai Normal University, Shanghai 200030, China) 
 
 

Abstract: This paper proposes to combine the Hyperband algorithm with the LSTM 

neural network algorithm to establish a model suitable for stock price prediction, the 

Hyperband-LSTM model, in order to solve the problems of low prediction accuracy and low 

prediction efficiency caused by the uncertainty and complexity of the important 

Hyperparameter of the LSTM neural network. At the same time, taking the prediction of the 

closing price of the CSI 300 Index as an example, the Bayes LSTM and LSTM models are 

introduced as a comparison. The empirical results show that the Hyperband-LSTM model has 

higher prediction accuracy than Bayes-LSTM and LSTM models, and the Hyperband 

optimization saves nearly half of the time cost than Bayes optimization, that is, the 

Hyperband-LSTM model shows higher prediction efficiency. In addition, this paper confirms 

that the prediction effect of Hyperband-LSTM model is significantly better than other models 

through DM test. Finally, this paper uses the SSE 50 Index and the SZSE 100 Index to carry 

out repeated experiments. The experimental results are consistent with those of the CSI 300 

Index, indicating that the Hyperband-LSTM model has strong robustness. 
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二、模型原理 
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RNN Recurrent Neural Network
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（二）Hyperband-LSTM 模型原理 
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三、实证研究 

（一）指标选取及数据说明 

2020 8 2021 8 300 5

12720 300 1

22  

符号 名称 符号 名称 

open 开盘价 CCI 顺势指标 
high 最高价 OSC 震荡量指标 
low 最低价 ROC 变动率指标 
val 成交额 W&R 威廉指标 
vol 成交量 EMV 简易波动指标 

close 收盘价 WVAD 威廉变异离散量 
BBI 多空指标 CR 中间意愿指标 
DDI 方向标准离差指数 PSY 心理线指标 

MACD 异同移动平均线 VR 成交量变异率 
MTM 动力指标 BB 布林极限 
TRIX 三重指数平滑平均线 BOLL 布林线指标 

LSTM

LSTM

2

24 1  

[0,1]
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数据集 样本数 起始时间 结束时间 

训练集 7656 2020/8/03 9:35 2021/3/30 11:30 
验证集 2568 2021/3/30 9:35 2021/6/18 11:30 
测试集 2544 2021/6/18 9:35 2021/8/31 15:00 

7  
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（二）参数说明
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,

50  

 范围 步长 

LSTM层数 [2,5] 1 
神经元数 [16,256] 16 
舍弃率 [0.1,0.6] 0.1 

激活函数 Relu、tanh、softplus、elu -- 
优化器 SGD、Adam、AdaGrad、RMSprop -- 

（三）评价指标 

5 MSE

(MAE) (MAPE) (PCCs) (Time)

MSE MAE

Ayala et al.  2021 [15]
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MSE MAE MAPE Time

PCCs PCCs 1

2021 [16]

9 10 11 12  

1/ 3h = 50R =

2

1

1 n

i i
i

MSE y y
n

Ù

=

= -å（ ）

1

1 n

i i
i

MAE y y
n

Ù

=

= -å

1

1 n
i i

i i

y yMAPE
n y

Ù

=

-
= å

1 1 1

2 2

1 1 1 1

1 1( )( )

1 1( )

n n n

i i i i
i i i

n n n n

i i i i
i i i i

y y y y
n nPCCs

y y y y
n n

Ù Ù

= = =

Ù Ù

= = = =

- -
=

- -

å å å

å å å å（ ）



13 
 

  

（四）评价指标检验 
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（五）实证结果 

Hyperband-LSTM Bayes-LSTM

LSTM Bayes-LSTM

LSTM 4 LSTM

 

模型 数据集 MSE MAE MAPE PCCs Time 

Hyperband-LSTM 
验证集 82.92 6.858 0.0013 0.9968 

37m32s 
测试集 107.6 7.607 0.0015 0.9975 

Bayes-LSTM 
验证集 215.0 11.08 0.0022 0.9913 

67m19s 
测试集 322.8 12.89 0.0026 0.9916 

LSTM 
验证集 1092 30.50 0.0060 0.9934 

-- 
测试集 864.0 26.12 0.0052 0.9945 

LSTM LSTM

Hyperband-LSTM Bayes-LSTM LSTM

Hyperband-LSTM Hyperband

Hyperband-LSTM

Bayes-LSTM Hyperband-LSTM 5 3

Hyperband-LSTM Bayes-LSTM

LSTM Hyperband-LSTM 300

Hyperband-LSTM  
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3 DM 5
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        MAPE 
MAE 

Hyperband-LSTM Bayes-LSTM LSTM 

Hyperband-LSTM -- -25.01*** -68.19*** 
Bayes-LSTM 25.25*** 
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300 Hyperband-LSTM

Hyperband-LSTM  

指数
MAPE 

MAE 
Hyperband-LSTM Bayes-LSTM LSTM 

上证

Hyperband-LSTM -- -24.93*** -36.86*** 

Bayes-LSTM 25.47*** -- -27.33*** 

LSTM 38.08*** 27.73*** -- 

深证

Hyperband-LSTM -- -25.98*** -79.16*** 

Bayes-LSTM 26.09*** -- -55.57*** 

LSTM 78.98*** 55.99*** -- 

注: 表中结果为 DM统计量，***、**、* 分别表示 1%、5%、10%的显著性水平。 

四、结语 
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