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Abstract

The purpose of this paper is to establish a futures quantitative trading strategy based on the characteristics of capital
flows in the futures market and the factors that influence the Futures rate of return. Firstly, PCA and logistic regression
are used as the theoretical basis to analyze the characteristics of future futures with high turnover rate and futures yield
in the future, and summarize the characteristics of rotation, continuity and similarity of the capital flow in the futures
market. Then combining with the characteristics of the flow of futures funds and the idea of taking profit and stop loss,
we establish the quantitative trading strategy of futures. Using the partial futures data from 2014-2015 for back testing,
the strategy returns better and provides a new investment perspective for the futures market investors.
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1. Introduction
1.1 Background Description

In 2016, the global asset management scale reached 80 trillion US dollars. PricewaterhouseCoopers expects global asset
management to reach $ 100 trillion in 2020 and $ 400 trillion in 2050.

Quantified investment refers to the way of trading through quantitative methods and computer programs that issue
orders for the purpose of gaining a stable income. It is mainly through the investment philosophy expressed through the
mathematical model, and then generated by the computer trading strategy. Quantitative investment is a combination of
technologies. In the process of strategy formulation, knowledge of mathematics, geometry, psychology and even bionics
is usually used to achieve timing trading, stock selection, statistical arbitrage and risk avoidance. Quantitative
transactions to some extent overcome the weakness of human nature, make people more rational. More and more
scholars think that quantitative trading will be the most important way to deal with financial markets in the future.

At present, the field of quantitative investment in China is still in its infancy, mainly due to its small amount of funds
for quantitative investment and its quantitative strategy. On the other hand, the scope of China's futures is rapidly
expanding. There are totally more than 50 varieties in the futures market, and investors are also gradually growing. The
requirements for investment are gradually increasing. Some of the larger financial institutions predict that China's asset
management market has great potential for growth. For example, McKinsey & Company estimates that China is likely
to become the fastest growing asset management market in the world. Therefore, China's quantitative trading has a lot
of room for growth.

1.2 Relevant Scholarship

In the stock market, accurately forecasting the market price and obtaining more stable revenue has always been the
focus of attention.

People get started investing in securities on the basis of fundamental analysis and technical analysis. Later, Markowitz
(Markowitz,1952) put forward the theory of portfolio, people began to pay attention to the time series. On this basis,
Sharpe (Sharpe,1964) proposed a capital asset pricing model (CAPM). Ross (Ross,1976) extended CAPM and proposed
Arbitrage Pricing Theory (APT). Later, the ARMA model proposed by Jenkins and Box (Jenkins&Box,1994) and the
GARCH model proposed by Bollersllev (Bollersllev,1986) became typical representations of price volatility in the stock
market. Madhavan (Madhavan,2002) developed the VMA strategy, which combines price forecasts, averages, and trend
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trackers to predict the short-term trend of a topic. Ekkehart Boehmer and Julie Wu (Ekkehart Boechmer&Julie Wu,2009)
argue that short selling increases the efficiency of price information through empirical evidence and conclude that
further research (Ekkehart Boechmer&Julie Wu,2012) that the pricing is more accurate when active participants are more
often. In 2011, Breidt developed an all-pass model based on the ARMA model, which works well for fitting financial
time series. Feng Yu-mei, Chen Xuan et al. (Feng.Y. M., Chen. X., & Zhang. L,2001) studied the impact of volatility in
China's stock market on the trading mechanism of margin trading by using vector auto-regressive (VAR) method. The
VAR model of margin trading and stock market volatility was established, and the effect of margin on the volatility
before and after the stock market volatility was investigated.

The flow of funds is an important indicator of quantitative investment analysis. The flow of funds can reflect the degree
to which some futures are sought after, i.e., the supply and demand of futures. Bennet and others to New York stock as
the object of study, the use of empirical analysis of stock capital flows and the relationship between stock returns.
Frazzinni from the perspective of individual investors, such as the impact of capital flows on the rate of return, the use
of common financial flows as a measure of personal preference for stocks. Stefano Fiorenzani (Stefano,2006)
systematically addresses risk control in quantitative trading and believes that the risks in trading can be controlled
through advanced mathematical and statistical methods.

1.3 Research Design

A representative index in the futures market is the capital flow, which can reflect the current market demand or supply
of excess stock. Now that the application of capital flow is becoming more and more common, the research shows that
the flow of funds has a predictive effect on the return of stocks. By studying the flow of funds, future returns can be
predicted.

This article, starting from the futures market itself, establishes a trading strategy by studying the futures market's own
rules and based on the flow of futures funds. Based on the theory of PCA and logistic regression, this paper studies the
relationship between the futures transaction amount and the basic characteristics of the futures, and then analyzes the
future relationship between the futures return rate and the current capital flow and the current return rate, then
summarizes the characteristics of the capital flow in the futures market, Futures market itself has the relationship and
characteristics of trading strategy, while adding the idea of only profit and stop loss. Then we use the data from January
1, 2014 to December 31, 2015 to conduct back testing to evaluate the effect. Finally, evaluate the results and trading
strategies.

2. Theory and Model Preparation
2.1 Formula Improvement

First, define the formula to calculate the capital flow, Bennett proposed a classic calculation model, the model is based
on the market price of the transaction to determine the flow of funds into and out. The specific model is as follows:

n

Money Flow=z (Volume,)(P) it/

i=1 | P, - Pi—l ‘
Taking into account the factors of price fluctuation, the rate of change of average transaction price is added to the
formula to consider the influence of price fluctuation on the capital flow, and define a capital flow formula that is more
suitable for the futures market. The price change rate (A ATP) of the i-th minute transaction is used to replace the
average transaction price so as to add the effect of price fluctuation.

This draws the futures market flow of funds formula:

Money Flow:Zn: (i)(Volumei)M
i=1 |P1_PI>1| (Pi—l)
Volumei is the volume of goods in i minutes. £ is the transaction price of the i—#h minutes of the commodity. F_;
is the average transaction price for the i—1 4 minute of the commodity. When dealing with the average transaction
price I , we can calculate according to the following formula:

Turnver =Volume* Trading price* Trading unit
2.2 PCA Analysis

The main idea of PCA is to create as few new variables as possible for all the variables originally proposed, so that
these new variables are irrelevant to each other, and these new variables retain the original information as far as possible
in reflecting the topic information. The purpose of principal component analysis is to reduce the dimensionality of the
feature space by a linear combination of features. PCA analysis of the six characteristics in the futures: the opening
price, the highest price, the lowest price, closing price, volume, positions, the most influential factors on the futures
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turnover. The core idea is as follows:

Suppose a data set consisting of7Zsamples, each sample is an ¢ -dimensional eigenvector: {¥,X,,”"»X,}; it is
desirable to use a single pattern space point x, to represent the entire sample set, and hope that the distance between
the point x, of the selected pattern space and each sample point in the data set is as small as possible. Which is:

e . - 2
Minimize: J,(x,) = Y [[x, = x,]|
k=1
l < .
Let m= ;z . X be the average of the sample set.There is:

n 2 n 2 n 2
JoCeo) = 2 o = =20 o =l + 2 e =

The vector ™ that minimizes the mean square error is the mean vector X,. The advantage of the sample mean is that
the expression is simple, but the disadvantage is that it cannot express the difference between the samples in the set, and
the 0-dimensional representation of the sample set can provide very little information.

If all samples of a sample set are linearly projected through the average vector, we can get a straight line representing
the sample set in the sample space, which is called the 1 dimensional expression of the sample set: X =m+ae.

In this, € represents the unit vector in the linear direction of the mean; @ is a real number scalar, indicating the
distance from a point of X to the mean point 777 of a straight line. Assuming that a point (m + a, *¢) on the line is
used to represent the sample point X, , the square error criterion function of the sample set can be constructed:

Ji(a,,a,, a;,e)= z "(m +a, ”‘e)—xk”2
=1

The optimal solution of the criterion function:

n 2 n n 2
ees - 2 t
Ji(a,,a,,"ay,e)= E a, ||e|| —22 ae' (x, —m)+ E ||xk—m||
k=1 k=1

k=1

Among them, |€||=1 can get the partial derivative of @, and make the result 0, @, =e'(x, —m) can be obtained for
the projection of the vector x, —m in the direction of the line X =m +ae. In PCA, the scatter matrix that defines
the sample set is:

S =Y (xp—m)(x, —m)'

As can be seen from the above definition, the scatter matrix is » —1 times larger than the sample covariance matrix.
Finally, look for the optimal straight line direction €, make the square error criterion function J; value minimum.

The above conclusion is extended from 1-D to high-dimensional, using the d' <d -dimensional feature vector to
approximate the d-dimensional vector in the original space:

x=m+zd:ae.

i
i=1

Where e,,¢,,"" e, is the eigenvector corresponding to the ' largest eigenvalues of the scatter matrix S, and the
vectors are orthogonal to each other and form the basis vector of the ¢ -dimensional space. And the coefficient @, is
the coefficient of the vector X corresponding to the base e, , called Principal Component.

The typical steps to actually process the data are as follows:
(1) Standardize the raw data:

X X X1p
. .. Xor Xy X2p
Suppose the sample observation data matrix is X =| . . :
xn] an T ‘xnp
X — X

The raw data is normalized as follows: X, = ——==(=1,2,---,n;j=1,2,---, p)
/ JVar(x;)

- 1 n 1 n - .
In the above formulax; = 72‘1 x s Var(x;) = mz,l (x;=x)° (j=12,-,p)

177



Applied Economics and Finance Vol. 5, No. 2; 2018

(2) Calculate the sample correlation coefficient matrix

o ha hp
. ) . Ly Ty 5,
The normalized correlation coefficient is R = . .
rpl rpZ rpp

k=n — —

X —X )X, —X.

In the above formula Z‘] (% = x)0x, = %))

r; =cov(x,x;) === ,n>1
n-1

(3) Calculate the eigen values and eigenvectors of the correlation coefficient matrix
Eigen values: &,ﬂza"'aﬂvp

Eigenvectors: 4, =(ail,aiz,---,al.p),i=l,2,---p

(4) Select the principal component and write the principal component expression

According to the total contribution of each principal component of the size of the selected X principal components, that
is

i

zﬂi

i=1

Contribution rate=

(5) Calculate the main component score

Substituting the normalized raw data into the principal component expression yields the scores for each principal
component, as follows:

AT P By
By Fy Fyy
F F F

In the above formula. F;-j =a;X, +a;,X, +~--ajpxl.p,i:1,2,--~,n;j:1,2,...,k

2.3 Logistic Regression Model

In general linear models, Dependent variables have practical meaning. However, When the dependent variable /S is a
two-class or 0-1 variable, it has no practical significance. S is a random variable of Bernoulli distribution. Which
means S ~ b(n, p), for 0-1 variables, The regression model is improved as follows:

(1) Change the regression function to a continuous curve with a range of [0 ~ 1], Among so many functions, the most
widely used is logistic, In the form of
1 e"

p=—-

1+ e

1+ e

(2) The dependent variable # only takes a value of 0 or 1,50 it can't be a dependent variable in a regression model. We
suppose that P is the probability of S =0,Q=1-P is the probability of 8 =1.Q is the probability of B =1.When
we observe the variables, we use (x,, x,, - - - Xp) to show the variables observed. The actual observation results show
that the relationship between probabilistic and explanatory variables is not linear, but "S" curve. This is because the
probability distribution function is a "S" type curve. The Logistic function is a curve of "S" type. Therefore, the Logistic
curve is generally used to describe the relationship between X and the explanatory variable x.

Use logit transformation on the formula, we can get

expla, + ¢,x, + -+ -+ a x )
P=pPB =11 =——2"T%N

1+expla, +ax +---+ax)

log 12(f) = In( pp) =oq tox+ - +tax =Xj

The model above is called the logistic regression model, and B, B, - » B, are the parameters to be estimated.
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(3)Establishment of Logistic Model

From the previous analysis, we can know that the future price of futures has a certain relationship with the flow of funds.
To further quantify the relationship between them, we combine the logistic model with the flow of money and establish
a new model as follows:

Logit(y) = ln(lpt#) = oo + a1 X Moneyflow:, i
— DPt+m, i

Pt+m,i is the probability of a futures price rising after m minute at t moment, Moneyflowt,i represents the flow of
money to futures I at t time. 1-Pt+m,i indicates the probability that futures I will fall after m minutes at t moment.

3. Empirical Analysis

3.1 Empirical Analysis of PCA

Using the historical data of commodity futures from January 1, 2011 to December 31, 2013 provided by Shenzhen
Digital Kinetic Information Technology Co., Ltd., the above, PCA statistical model is used to analyze the characteristics
of the futures market. Based on the analysis of the results, Five types of futures relatively large factors such as table:

Table 1. Five types of futures relatively large factors

Futures The factors which have larger influence

Black Futures Opening price Highest price Lowest price Closing price Volume
Chemical futures Opening price Highest price ~ Lowest price Closing price
metal Opening price Highest price Lowest price Closing price Volume
Agricultural products Opening price Highest price Lowest price  Closing price Volume
Oil Opening price  Highest price Lowest price  Closing price Volume

By analyzing the trend of the opening price, the closing price, the highest price, the lowest price, the trading volume, the
open interest and the turnover of each futures, the trend of the opening price, the highest price, the lowest price and the
closing price is similar. There is a linear relationship between the amount and the volume of transactions, according to
the above can know the volume and position also has a very close relationship, therefore, can be obtained, on Turnover
Influence largest eigen value is closing price, trading volume and positions.

3.2 Empirical Analysis of Logistic Model

In this paper, using the last 1000 data of each futures contract from 2011 to 2013, using the last 40 data as the test set
and the previous data as the training set, a logistic regression model is established to analyze the relationship between
the capital flow in the futures market and the price of the future futures. Because there are many possible values of m,
there are a variety of analytical results, due to space limitations, only m = 1 for the analysis.

Table 2. Calculation results

Futures code  Accuracy The value of P Regression
coefficients
10000 65.20% 4.15E-11 8.56E-11
rb0000 64.50% 5.20E-09 6.92E-07
2000 72.90% 3.17E-08 6.29E-11
10000 75.40% 7.10E-32 1.60E-10
ru0000 75.30% 3.07E-33 4.29E-11
ag0000 71.90% 8.80E-09 0.000001
au0000 87.60% 1.17E-26 5.07E-08
cu0000 79.10% 1.12E-31 5.69E-11
pb0000 81.70% 3.81E-07 2.50E-08
a0000 79.00% 1.50E-22 1.20E-09
b0000 82.76% 7.63E-15 0.000004
c0000 82.80% 7.63E-15 0.000004
cf000 63.50% 3.08E-09 2.99E-11
m0000 81.40% 8.52E-29 2.46E-10
sr000 76.40% 5.93E-30 1.97E-10
01000 65.10% 0.000001 9.02E-10
y0000 78.90% 9.16E-43 2.79E-10

The regression results show that in the black plate, metal plate, the chemical sector, the agricultural sector and the oil
sector, the prediction accuracy is above 50%, and the test result of the P parameter value is less than 0.05, through the
test, for the futures we selected, with cash flow to predict commodity futures prices the accurate rate of change, most
cases are 50%, so the flow of funds through the futures price prediction is feasible.
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3.3 Empirical Analysis of Futures Market Characteristics

In order to analyze the characteristics of the futures market, we combine the monthly data extracted to get the change
over time of the average price of each type of futures, as shown in the figure below (at 3-month intervals).

x10°

= —&— black series

—&— chemicals
metal

—E— farm products
oils

volume of transaction
[+
/
/4
/

5 3\
5 rd “Q

2 \\
S //
\_;»n\e/
P— 777,%,774r—7,,7“

- -
o o —

2011/11114  2012/2/15
time

0 s 1 s
201172721 2011/5/119 2011/8/12 2012/5/16 2012/8/9 2012/11/8

Figure 1. Average price of each type of futures

According to the analysis of the price trend of the five futures in the picture, we can sum up the kinds of futures which
are mainly promoted by the different time.

Table 3. Different periods to promote the broader market rose futures

Time Futures which mainly promote the market
The first half of 2011 Metal, chemical, black futures
The second half of 2011 Agricultural products, black futures
The first half of 2012 Agricultural products, black futures
The second half of 2012 Oil, metal
The first half of 2013 Black, chemical futures
The second half of 2013 Qil, Chemical futures
Conclusion:

(1) As can be seen from the table, in each of the six months, the types of futures that promote the price rise of the entire
futures market are different. The various types of futures prices turn up to promote the entire futures market. Based on
this phenomenon, it can be concluded that the futures market has wheel mobility.

(2) At the same time, It can be seen from the trend of each type of futures that, in most cases, when the average price of
a class of futures rose or fell, in the next period of time, the other types of futures average transaction price appear the
same trend in a way. It can be analyzed from this phenomenon that several types of futures trading average price
movements have a similarity, which is reflected in the similar trend of several types of futures. It can be derived that the
futures have a feature of similarity.

(3) Judging from the figure, when the average price of futures transaction changes, no matter what kind of change, this
change will continue for some time and not in a very short period of time for another change. That is, the flow of funds
in a few days have the same trend and you can judge the flow of funds in a persistent characteristics.

It is the same as the PCA analysis method used earlier in this article. The results are as follows: the results are as
follows: MATLAB is used to solve the kind of futures which can be affected by the average capital flow of each kind of
futures in each category of futures.

Table 4. Factors influencing each section

Futures Sector
Metal

Influential Species
Each futures have the same effect

Agricultural Products
Chemical futures
Black Futures

Oil

Soybean Two, Cotton, Soybean meal, White sugar
Each futures have the same effect

Rebar

Each futures have the same effect

According to the conclusion of the table, we can see that the varieties of futures that have a great influence on the
capital flow and the yield of each type of futures can gain more profits by increasing the trading volume or positions

when formulating strategies..
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4. Trading Strategy
4.1Model Selection

Through regression analysis, we find that the future price of futures has the largest relationship with the closing price,
volume, and open interest. Therefore, the quantitative trading strategy is based on the changes in closing price, volume
and position. In practice, we usually start to trade on the basis of the current closing price, volume, position and the
average value of each volume in a certain period of time, as well as the relative relationship between the short-term
price and the long-term price. Therefore, based on the short-term price trend, we build a quantitative trading model
based on the relationship between the closing price, volume, open interest and the corresponding mean value.

4.2 The Establishment of the Model

Calculate the relevant parameters to get the mean of each correlation variable:
(1) x,, is the average of the closing price within 7 days

(2) X5, is the average of the daily turnover within 7 days

(3) X, is the average of the amount of days within 72 days

(4) Short-term closing price of the average (N, days)

(5) Long-term closing price of the average (N, days)

4.3 Trading Logic

In the case of x;, >x; , when X, >Xx,, , Xs>X;, , X, >X,, ,if a trader was holding short positions,should first
close positions, and then open long positions; if there is no position, then open direct long positions ;

In the case of X, <X, ,whenx, <Xx,,,X; > X, ,X, <X, when a trader holds a warehouse at the time,should first open
the position and open the empty position; if there is no position, should open the position directly;

In the first case, the closing price, volume, positions are greater than its corresponding 72 -day moving average,
indicating that the market confidence in the kind of goods is sufficient, at the same time, due to short-term average price
in the long-term average price, so the probability of reversing the price trend is very large, the probability of profit is
relatively large;

In the second case, the closing price, volume, positions are under the n-day moving average, indicating that the market
investors are not optimistic about its future market, and its price has been high, then the short is relatively easy to be
triggered. The probability of profit is relatively small. Therefore, investors in the use of strategy, on the one hand can
refer to the best parameters of the historical data test, on the other hand, can adjust the value of the 7, N, N,
according to the potential judge, or from other large cycle of technical indicators ;

4.4 Capital Management and Stop Loss or Profit

According to the logic of the strategy, after buying a commodity futures, if the market price can be in accordance with
the expected increase in the strategy, you can profit. However, any kind of commodity, its market prices will be affected
by the impact of the market fluctuations, If you have not closed before the price trend changes, it is likely to suffer a
relatively large loss; At the same time, if we don’t close the position before the price trend turned, we will miss the
opportunity for profit. In order to maintain the overall rate of return, it is necessary to control the position of the trading
strategy and increase the stop-loss strategy, in the pursuit of high returns while reducing risk. Therefore, this paper takes
ATR as the reference parameter to control the position and stop the loss.

(1) Introduction to ATR

ATR, full name Average True Range, the average of real fluctuations, is used to measure the degree of market price
fluctuations indicators. ATR indicators were mainly used in commodity markets in the early days. In general, the direct
use of the highest price and the lowest price correlation to measure the degree of market volatility indicators cannot
fully reflect the degree of market volatility, and ATR indicators are a good solution to this problem.

Indicators are mainly used to measure price fluctuations. Therefore, this technical indicators cannot directly reflect the
price trend and its trend stability, but only that the volatility of the price volatility. It also truly reflects the market
participants’ mood swings.

(2) Calculation method of ATR

Today's amplitude, today's highest and yesterday's closing price, today's lowest and yesterday's difference in the
maximum value of the real volatility, in the real volatility, you can use a period of time to calculate the average ATR.
The length of time used in the calculation can be set according to different trading strategies,. It can be set for 10 days,
20 days or even 65 days.
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(3) Advantages of ATR indicators

The market conditions in different periods of volatility is difference, if we use fixed-point stop-loss method, that is,
setting a price as a stop appearance criteria, there will be a lack of flexibility and adaptability, it is difficult to cope with
uncertainty of the market, while the ATR indicator is a dynamic value that can automatically adapt to changes in the
market.

(4) ATR in the application of trading strategies

When the price is 7 *ATR higher than that when opening the position, you can consider continuing to buy more. That
is, if the direction of the positions is more; or position is empty, the price is 7 *ATR lower than the previous price, you
can consider continuing to buy more.

5. Model Application

According to the above strategy logic, we use MATLAB software to write a quantitative trading strategy code, and back
set in Shenzhen Digital Energy Information Technology Co., Ltd. developed Auto-Trader platform with the data from
January 1, 2014 to December 31, 2015.We have finally selected glass, cotton, soybean meal, silver, copper, natural

rubber, refined terephthalic acid as the subject of strategic transactions. The results of the test are as follows:

Table 5.Strategy Performance Summary

Indicator

The Value of the Indicator

Initial capital

Initial rate of return on capital(%)

Net income

Gross profit

Hair loss

Profit factor

Bull net income

Bear net income

Arithmetic annualized rate of return(%)
Geometric annualized rate of return(%o)
Maximum retracement

Maximum retracement rate

100000000
152.18
152176583.56
785501443.93
-633324860.3663
1.2403
-35315075.0134
187491658.5761
78.42

61.07
49653231.5206
17.12%

Table 6.Strategic Performance Ratio

Indicator The Value of the Indicator
Sharp ratio 1.5485
Calmar ratio 3.4502
Sortino ratio 3.2813
Net income or Maximum Potential loss | 2.4778
Net income or fee 0.3290

Strategy Analysis - Equity Curve and Potential Losses

Figure 2. The Total Profit Curve

We can see that the trading strategy can be used in the glass, cotton, soybean meal, silver, copper, natural rubber,
refined terephthalic acid on the seven goods can get good returns, and the retracement rate of 17% ,Sharp ratio of
1.5485, indicating that the risk of this trading strategy is small, while each bear a unit of the total risk, the excess
compensation is not low, and the equity curve has grown steadily. The strategy reached a low risk and high profit
expectations, achieving the steady growth of assets.
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6. Conclusion

Due to the weak predictive ability of traditional prediction methods, this paper applies statistical theory to predict the
characteristics and influencing factors of stock market, and constructs quantitative trading strategy. The strategy is then
measured back with the futures data from January 1, 2014 to December 31, 2015. Based on the characteristics of futures
market and the idea of stopping profit and stop loss, the quantitative trading strategy is constructed. The following
conclusions are drawn:

(1) The futures market has the nature of rotation. The various kinds of futures prices have been rising to promote the
whole futures market. The futures market has the similarity, and the trend of the trade average of several kinds of
futures has a close correlation. The flow of funds in the futures market is persistent, and this change will continue for a
period of time when the average price of the futures is changed. When making trading strategies, we can make
quantitative decisions, such as quantitative selection, quantitative timing, stock index futures arbitrage, commodity
futures arbitrage, statistical arbitrage, algorithm transactions, asset allocation, risk control and so on.

(2) Futures futures return rate and current return rate and current transaction average price are related to the
characteristics of futures market, that is, we can estimate future futures yield from some indicators of current futures
market to a certain extent. For investors, more information should be mastered when investing. The more information
you know, the more accurate, it may be when you make a judgment.

(3) When investors make investment decisions, they can start from the investment objects themselves, and invest
through studying some rules and relationships of the investment objects. This investment mode can often get good
results, which is the basic breakthrough point of this paper.

In general, the principle of the model is simple, easy to operate, and practical, easy to promote. Using PCA analysis and
logistic regression to analyze the characteristics of the futures market, we can improve the strategy stability through the
stop-loss only. However, there are some shortcomings in the model established in this paper. For example, the
prediction accuracy may not be high due to the limitations of the algorithm itself. In order to calculate the simple
ignored the policy changes, the mentality of investors and other factors. Therefore, the model is idealized.
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