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Abstract: Because of the high nonlinear character of stock price, a single prediction 

model is difficult to describe the overall character of stock price. So, this thesis 

proposes a combination prediction model of ARIMA-SVR. Firstly, Mallat algorithm of 

binary orthogonal wavelet is used to wavelet decompose and reconstruct stock closing 

price, the low frequency and high frequency information has have been obtained. 

Then the ARIMA model of the high frequency information and the SVR mode of the 

low-frequency information are established to train and predict data, respectively. 

Finally, the prediction results of combination model are got by integrating the results 

of two models. The experimental results show that ARIMA-SVR model is better than 

the single SVR model. 

 

Keywords: Closing price of stock;Binary orthogonal wavelets; ARIMA-SVR combined 

model. 

 

1. Introduction 

At present, with the deepening of people's understanding of the stock market, as well 

as the improvement of advanced computer algorithms and technologies, people's 

enthusiasm for the study of stock prices is growing, so they begin to rely on various 

forecasting methods. Because the stock market is a nonlinear system, the past study 

of the linear model[1-2], Auto Regressive Conditional Heteroskedasticity[3], Generalized 

Auto Regressive Conditional Heteroskedasticity[4], Hidden Markov Model, HMM[5-6] of 

State transfer method[7], all have their own limitations. Intelligent prediction theory 

can excavate and analyze a large amount of complex and changeable historical data, 

discover the underlying rules and find the correct prediction model to predict the trend. 

Now the more widely used intelligent prediction methods includeArtificial Neural 
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Network[8-9] , Fuzzy Neural Network, FNN[10-11]and SVM. These prediction methods 

reveal the operation rules of the stock market to some extent, but the complexity of 

the internal structure of the stock price system and the variability of external factors 

limit the accuracy of the stock market prediction, and the application effect of existing 

analysis and prediction methods is not ideal. At present, various combination models 

are used to predict stock prices: SVM is mixed with ARIMA structure prediction model 

[12], binary orthogonal wavelet transform and ARIMA-SVM[13], the CAR-SVM 

model[14], wavelet transform and SVM model ARMA-SVM[15], ARIMA model and 

neural network combination forecast[16], wavelet packet and neural network 

combination forecast[17], the combination of neural network and SVM prediction [18], 

improved GM (1, N) and optimize the combination of the SVM model [19-20] - 

AdaBoost SVM model, etc. 

The high-frequency and low-frequency information of stock data are decomposed and 

reconstructed by wavelet transform, and then the ARIMA model is established and 

predicted for the high-frequency information, and the SVR model is used to fit the low-

frequency information. Finally, the predicted value is obtained by superposition of the 

prediction results of the two models. The research of this paper enriches and expands 

the research content of current stock price forecast, and its conclusion can provide 

scientific reference basis for effective investment and financial management of 

shareholders, and has a wide application prospect. 

 

2. Introduces of Theory 

The basic idea of wavelet analysis is to select an appropriate wavelet, analyze the data 

and function after wavelet transformation, and obtain the original function or signal 

through reconstruction. Mallat USES the characteristics of multi-resolution analysis to 

construct a fast wavelet transform algorithm, namely Mallat algorithm[21]. The 

decomposition part of the algorithm is as follows: 

If known jC and jD , have 
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 1 * *j j jC H C G D− = + . 

The reconstruction algorithm is also a tree algorithm and USES the same filter 

coefficients as the decomposition algorithm. Take the sinusoidal wave as an example 
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to understand Mallat algorithm clearly. Two sinusoidal waves with frequencies of 50 

and 100 are defined, and the sampling frequency and points are taken to obtain mixed 

sinusoidal waves. Mallat algorithm of wavelet analysis, get the Fig.1, including graph 

(a) a mixture of sine wave diagram, graph (b) two signal spectrum, low graph (c) a 

high-pass filter diagram, graph (d) a high-pass filter diagram, graph (e) decomposed 

signal diagram, graph (f) to decompose the signal spectrum diagram, graph (g) 

reconstructing low frequency and high frequency signal diagram, graph (h) 

reconstruction signal spectrum diagram, graph (i) to reconstruct the signal and the 

comparison of the original signal. 

 

(a) 

 

(b) 

 

(c) 
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(d) 

 

(e) 

 

(f) 
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(g) 

 

(h) 

 

(i) 

Fig.1 Wavelet analysis of mixed sinusoidal waves 
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3. ARIMA-SVR Model experiment 

3.1 Data Source 

Choose huayi brothers stock on March 17, 2014-2015, April 7 of each trading day's 

closing price as the research object, a total of 220 samples for modeling analysis, the 

first 210 samples as test samples, 10 days after the stock closing price were predicted 

and compared with the actual data, Fig.2 for huayi 210 samples before closing price 

variation, is a very typical non-stationary time series. 

 

Fig.2 Closing price trend chart of "huayi brothers" stock 

 

3.2 Implemented of Combined prediction method 

1) Wavelet analysis of data 

It can be seen from figure 2 that the curve is a non-stationary time series with 

tendency. The above data are decomposed by sym4 wavelet (decomposition level is 

3), and then the approximate signal of the original data is reconstructed. At this time, 

the data trend is shown in Fig.3. After reconstruction, high-frequency information 

partiald sequence and low-frequency information partial a  sequence are obtained, as 

shown in Fig.4. 

 

Fig.3 Stock price trend chart after wavelet reconstruction 
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Fig.4 schematic diagram of the reconstructed high-frequency 

and low-frequency information sequence 

High frequency information section of ARIMA model prediction 

The d  sequence is predicted by ARIMA model, and the steps are as follows: 

Step1: the d  sequence is smoothed. The ARIMA model parameters were set 0d = , 

because d  was found to be stable after processing. 

Step2: The model order is determined by repeatedly estimating the model and 

comparing the significance of corresponding parameters of variables of different 

models. when 2p = , 1q = , ARIMA model has the best prediction effect, and the 

goodness of fit of the predicted samples is 93.25%. 

Step3: predict the last 10 samples by using the model ARIMA(2,0,1) obtained with the 

determined optimal parameters, and reserve the predicted results for later use. 

3) Low frequency information part of SVR model prediction 

For a  sequences, the k-cv method is adopted to determine the optimal parameter c  

and g   of the regression model. In FIG. 4-5, x axis represents the value after taking 

logarithm base 2, y axis represents the value after taking logarithm base 2, and 

contour represents the lowest mean square error after taking the corresponding c  

and g , corresponding k-cv method. It can be known that, 0.5c = , 8g = ,

MSE  0.00117134= and repeated a  tests were carried out to compare the mean 

square error and finally determine the order number 4n = . The model trained under 

optimal parameters is used to predict the a  sequence in Fig.4. 



Volume 6 Issue 8 2019 

   8 

 

(a) 

 

(b) 

Fig. 5 Parameter selection result diagram 

 

FIG. 6 Prediction chart of ARIMA-SVR model 

4) Combination forecast 

The prediction results of ARIMA model and SVR model are added to get the prediction 
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results of arima-svr model, as shown in Fig.6. It can be seen that the overall trend of 

the forecast is consistent with the trend of the actual stock price, and the forecast 

effect is good. 

 

4. Summary and Prospect 

Aiming at the advantages of various prediction methods, a combined prediction model 

ARIMA-SVR based on wavelet analysis is proposed. It is more accurate and reliable 

than other single models in stock market prediction, and it is an effective time series 

model of stock price. 

The research in this paper is a preliminary attempt to research the current hotspot of 

SVM. For wavelet analysis, the combination of ARIMA and support vector machine, 

and the selection of kernel function and parameter optimization, there are still many 

problems to be solved: 

the combined model in this paper still has a good prediction effect, but in SVR model, 

k-cv method is adopted in this paper, and particle swarm optimization, genetic 

algorithm, immune algorithm and other algorithms can be used to optimize the model 

parameters. 

(2) a total of 220 samples of the closing price of "huayi brothers" from 2014 to 2015 

are selected for research. Therefore, the selection of samples is random, which will 

affect the accuracy of prediction. Therefore, the relationship between sample selection 

and model prediction results can be further studied. 

(3) the combined prediction model based on wavelet transform is used to predict the 

method of kernel function selection in SVR model, which has not been studied so far. 

This is the best improvement and further exploration of the two prediction models in 

this paper. 
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