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Abstract. In general, forecasting on stock prices is a famous and interesting area that gathers many 
researchers in. Contemporarily, after the birth of AI, the number of the algorithms used in the 
prediction of equity market fluctuation are boomed rapidly. Applying the combination of statistics and 
algorithms can help researchers as well as investors learn about either short-term regulation (such 
as opening price) or the long-term market movement. This paper discusses three kinds of models 
which are used to predict the stock price for long or short term. Specifically, some empirical results 
are presented to prove the feasibility and significance of the models. By analyzing techniques used 
to predict stock prices and the limitation of these models, the discussion about the challenges and 
the outlook posed from the scope of future work in this filed are also shown and demonstrated. These 
results shed light on guiding further exploration of price forecasting for different kinds of underlying 
assets as well as portfolios. 
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1. Introducti on 

Stock price prediction is the attempt to predict the stock value and market sectors. Stock price 

movement is a concerning filed, for a huge amount of money invested in the stock market and many 

familyôs happiness bears directly upon the fluctration of this market. Many researches on stock price 

forecasting have been made every day, based on different data sources and many built-in models, 

such as newspaper, instagram, Baidu and Wikipedia data. All these external factors, combined with 

stock prices and stock technical indicators, show their influence on stock price changes. In today's 

society, how to calculate the accuracy of stock prices is a open question. 

The factors that affect stock prices come from many aspects, including finicial factors, big political 

events, the recent behaiour of the company, etc. Whatever the factor is, the impact od the stock prices 

can be sum up as two shapes: linear or nonlinear. The complex relationship between stock prices and 

multiple factors arouses great interest for researchers to create responsible models to make prediction. 

One of the methods for forecasting stock prices is the big data method, which aims to gain insight 

from a large number of public data [1]. The meaning of the Machine learning is to solve the problem 

by using given data. The support vector machine (SVM) will be discussed in this study [2]. The main 

theory of deep learning method is to calculate based on neural network [3]. LSTM is a special kind 

of RNN, which is used to solve dependence of long-term [4]. Therefore, it is not easy to develop a 

consistent and accurate method. With these memory cells, the network can better link the memory 

with the time input remotely, which is why it is worth knowing that strong data can be formed over 

time, with great prediction ability. Changing with time is an important feature of stock price which 

makes researchers easily use time series approach to analyse this time-dependent data. Among 

various approaches in time series data, the ARIMA proposed in Ref. [5] is the most widely used one 

(e.g., in Ref. [6]). 

In order to sum up the results of different kinds of models used in stock price prediction and analyse 

the limitation of each model, this paper analyses the representation of machine learning, deep learning 

and time series. Section 2 describes statistical results of SVM. Details of LSTM are shown in Section 

3. ARIMA models are also presented by equations in Section 4. Section 5 is the limitation of stock 

prediction.  
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2. SVM 

Support vector machine (SVM) is a way to classify, whose concept is to enlarge the interval to 

maximization. SVR is one of the most well performance type of it. In the calculation, a convex 

optimization problem with constraints replace th former peoblem. Result from introducing Lagrange 

multiplier method and dual learning method to simplify this problem, the constrained optimization 

problem is transformed into a Lagrangian multiplier optimization problem. In the whole procession, 

because of using dual learning, it is naturally to introduce kernel method. Kernel method can be used 

to map to high-dimensional space and solve nonlinear classification. Directly using the inner product 

function of space can effectively help dimensional space complexity. There are several normal kernel 

functions, such as Exponential Kernel, ANOVA Kernel, Multiquadric Kernel, etc. In this saction, a 

research made by Saahil is introduced. He chooses the radial kernel to solve a SVM predicting 

problem [7]. This function shows as 
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Here, ŭ is the bandwidth of the kernel function [8], which it can deal with different types of input 

sets [9]. Chen uses SVM model to analyse 4 stocks: AAPL, MAST, FORD, EXON [10]. An SVR 

algorithm is used on each stock dataset with a lookback window of 30 days. All variables will be 

included as inputs of the model. The results are shown in Fig. 1. 75% of each dataset will be trained 

by SVR model. The Fig. 4 show the prediction results. The author uses MAPE to evaluate the 

performance. 

 

 

 
Figure 1. SVR used on AAPL, MAST 
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To investigate the accuracy of successully using an SVR model which is trained on a given stock 

to get predictions on another stock, the author uses the trained SVR outout based on Apple dataset 

and then apply them to forecast prices [10]. Analysis results are shown in Fig. 2. It is observed that 

the accuracy of an SVR model trained on the Apple stock is useful to make predictions about other 

stock prices. The performance of the model is judged by the MAPE, which shows good performance 

as reported in Ref. [10]. 

 

  

 
Figure 2. Trained SVR used on MAST, FORD and EXON. 

 

 
Figure 3. A sketch of the LSTM. 


