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Abstract：Big data technology is changing with each passing day, generating massive 
amounts of data every day. These data have large capacity, many types, fast growth, and 
valuable features. The same is true for the stock investment market. The growth of the 
amount of stock data generated every day is difficult to predict. The price trend in the 
stock market is uncertain, and the valuable information hidden in the stock data is 
difficult to detect. For example, the price trend of stocks, profit trends, how to make a 
reasonable speculation on the price trend of stocks and profit trends is a major problem 
that needs to be solved at this stage. This article uses the Python language to visually 
analyze, calculate, and predict each stock. Realize the integration and calculation of stock 
data to help people find out the valuable information hidden in stocks. The method 
proposed in this paper has been tested and proved to be feasible. It can reasonably extract, 
analyze and calculate the stock data, and predict the stock price trend to a certain extent. 
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1 Introduction 
With the booming of big data technology, more and more data is waiting for us to identify, 
read, classify, and calculate. In view of the stock market, how to use big data technology 
to explore the many valuable information hidden in stocks and help shareholders to buy 
stocks reasonably and get the maximum profit is a difficult problem. At present, big data 
research in China’s stock field is still not perfect. 
The financial industry has been using advanced mathematics and statistics for some time. 
Before the 1980s, the banking and finance industries were considered “boring”; 
investment banks were separate from commercial banks, and the main task of the 
industry was to deal with “simple” (compared to today) financial functions, such as loan. 
The Reagan administration’s reduced regulation and the application of mathematics have 
transformed the industry from a boring banking industry to what it is today. After that, 
finance became a science and became a force for the advancement and development of 
mathematics. For example, a major advance in mathematics is the derivation of the 
Black-Scholes formula. It is used for stock pricing (a contract that gives stockholders the 
right to buy and sell from stock issuers at a certain price). However, bad statistical models, 
including the Black-Scholes model, bear some of the nicknames that led to the 2008 
financial crisis. 

 
1 Hunan University of Finance and Economics, Changsha, 410205, China. 
2 Hunan Normal University, Changsha, 410081, China. 
* Corresponding Author: Guang Sun. Email: simon5115@163.com. 



 
 
 
136                                            JBD, vol.1, no.3, pp.135-144, 2019 

In recent years, computer science has joined the ranks of higher mathematics, bringing 
revolutionary changes to financial and securities trading (buy and sell of financial products 
for profit). Today’s transactions are mainly done by computers: algorithms can make 
trading decisions at speeds that are difficult for humans to achieve (see the limitations of 
light speed as a bottleneck in system design). Machine learning and data mining are also 
being used more and more widely in the financial sector. Visually, this momentum will 
continue. In fact, a large part of the algorithmic transactions are high frequency transactions 
(HFT). Although the algorithm is faster than manual, these techniques are still very new 
and are used in an area that is known for its instability and high risk. 
This paper investigates simple strategy analysis based on Python tools to obtain stock 
data. Including moving averages, how to use moving averages to develop trading 
strategies, how to make decisions to enter and exit the stock market, and how to use 
backtesting to evaluate a decision. 

2 Getting and visualizing stock market data 
2.1 Getting data from Yahoo Finance 
The data must be obtained before analyzing the data. Stock market data can be obtained 
from Yahoo!, Finance, Google Finance and other places. At the same time, the pandas 
package provides a way to easily get data from the above websites. This article uses 
Yahoo Financial data. The following figure is the part of data: 

 
where Open is the starting price of the day (not the closing price of the previous day); 
high is the highest price of the stock on the day; low is the lowest price of the stock on 
the day; close is the stock price of the closing time. Volume refers to the number of 
transactions. Adjust close is the closing price after adjustment for corporate behavior. 
Although the stock price is basically determined by the trader, stock splits (the stock split 
refers to the behavior of the listed company to split the existing stock into two, the new 
stock price is half of the original stock) and dividends (dividend. dividends per share) 
will also affect stock prices. 

2.2 Stock market data visualization analysis 
Let us consider visualizing it after getting the data. For example, the chart below reflects 
the stock price changes of Apple’s 2018-01 to 2019-05: 
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Figure 1: Apple’s stock price changes from 2018-01 to 2019-05 

The line graph is feasible, but the data for each day has at least four variables (opening, 
stock price, stock price and closing), and we hope to find a way to see the four without 
having to draw four different lines. A visualization method for the trend of variables. In 
general, we use the candlestick chart (also known as the Japanese candlestick chart) to 
visualize financial data. The candlestick chart was first used by Japanese rice merchants 
in the 18th century. 

 
Figure 2: Changes in the stock price of Apple’s 2018-01 to 2019-05 

The black line in the candlestick chart represents the closing price of the trading day is 
higher than the opening price (profit), and the red line represents the opening price of the 
trading day is higher than the closing price (loss). The tick marks the highest and lowest 
prices of the day’s trade (the hatch is used to indicate which side of the body is open and 
which is closed). Candlestick charts are widely used in financial and technical analysis in 
trading decisions, using the shape, color and position of the body. 
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We may want to present different financial products on a map: So we can compare 
different stocks, compare stocks to the market, or look at other securities, such as 
exchange-traded funds (ETFs). Below I show the data of stocks of different technology 
companies and how to adjust the data to get the data lines together. 

 
Figure 3: Apple, Microsoft, Google 2018-01 to 2019-05 stock value fluctuations 

But where is the problem with this chart? Although the absolute value of the price is very 
important (expensive stocks are difficult to buy, this will not only affect their volatility, 
but also affect the difficulty of trading them), but in the transaction, we pay more 
attention to the price of each stock. Change instead of its price. Google’s stock price is 
higher than Apple’s. This difference makes Apple and Microsoft’s stocks seem to be very 
volatile, and that’s not the case. 
One solution is to plot with two different scales. One scale is used for data from Apple 
and Microsoft; another scale is used to represent Google’s data. 

 
Figure 4: Apple, Microsoft, Google 2018-01 to 2019-05 stock value fluctuations chart 
(based on Google’s scale) 

This requires us to make the necessary data conversions. There are many ways to convert 
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data. One of the conversion methods is to compare the stocks of each trading day with the 
stock prices starting from the time period we care about. That is: 

0
0,

price
pricereturn t

t =                                                       (1) 

This requires converting the data in the stock object as follows: 
stock_return=stocks.apply(lambda x: x / x[0]) 
stock_return.head() 
Result： 

 

 
Figure 5: Apple, Microsoft, Google 2018-01 to 2019-05 stock returns 

This picture is much more useful. Now we can see how high the yield of each stock is 
from the date we care about. And we can see that the correlation between these stocks is 
very high. They basically move in the same direction, which is difficult to observe in 
other types of charts. 
We can also use the daily stock value changes to map. One possible method is the ratio of the 
stock value of $t+1$ and the $t$ of the day after the day we use the share price of the day: 
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We can also compare the price of the day before: 

t

1tt
t

price
pricepriceincrease −−

=                                              (3) 

The above formulas are not the same and may lead us to different conclusions, but we can 
use logarithmic differences to represent stock price changes: 

)log()log( 1－ttt pricepricechange −=                                         (4) 

The following code demonstrates how to
 
calculate and visualize the logarithmic difference 

of stocks: 
stock_change=stocks.apply(lambda x: np.log(x)-np.log(x.shift(1)))#shift moves dates 
back by 1. 
stock_change.head() 

 
Figure 6: Apple, Microsoft, Google 2018-01 to 2019-05 stock value fluctuations 

The difference in returns from the beginning of the relative time period can clearly see 
the overall trend of different securities. The gap between different trading days is used in 
more ways to predict stock market prices, and they cannot be ignored. 

3 Analysis of stock market trends by moving average of stock values 
3.1 Moving average in the stock market 
The EXPMA (Exponential Moving Average) translation index smoothing moving average 
is the moving average, which is developed in response to the lack of the moving average 
as a backward indicator. To solve the problem, once the price has been removed from the 
moving average, the average cannot react immediately, moving average can reduce 
similar shortcomings. 
In general, many investors use the KDJ indicator and the MACD indicator as important 
indicators for buying and selling. When the KDJ indicator and the MACD indicator of the 
market or individual stocks form a dead fork at a high level, they usually sell. However, 
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because the market’s main force often performs reverse operations, it often leads to 
“top-top” and “bottom-bottom” situations, so this indicator often fails. 
According to the above phenomenon, many investors use the moving average as the main 
basis for buying and selling stocks, meaning that when the monthly indicators form a long 
position, they usually buy. Conversely, when the monthly indicators form a short position, 
they usually sell. However, as the market’s main force often conducts anti-technical 
operations, it deliberately causes the stock price to break through and break through the 
above-mentioned moving averages. This will cause many people’s chips to be dismissed. 
In summary, in order to overcome the above shortcomings, this paper introduces the 
moving average index. The main advantages of this index are: the length of the moving 
average is complemented, and the KDJ and MACD indicators are “golden fork” and 
“dead”. “Fork” and other functions. Therefore, the indicator has a high success rate and 
accuracy, which provides a good point for the bottom-selling and escape of individual 
stocks, and is a good helper for investors to adopt short-term and medium-term 
decision-making. 

3.2 Stock market analysis based on moving average 
Let’s take a look at how to find the trend of stock prices. 

A moving average of q days (used q
tMA  to represent) is defined as the average of the 

previous q days for a certain point in time t. 

∑ −
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−=
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q
MA                                                      (5) 

Moving averages can make a series of data smoother and help us find trends. The larger 
the q value, the less sensitive the moving average is to short-term fluctuations. The basic 
purpose of moving averages is to identify trends from noise. Fast moving averages have a 
smaller q, which is closer to the stock price; slow moving averages have larger q values, 
which makes them less sensitive to fluctuations and thus more stable. 

 
Figure 7: Apple stock price moving average change 
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Note that the starting point time of the average is very late. We have to wait until 20 days 
before we can start calculating this value. This problem is a more serious problem for 
moving averages over a longer period of time. Because I want I can calculate the 200-day 
moving average, I will expand the data we get for Apple stock. 
The 20-day moving average is very sensitive to small changes, while the 252-day moving 
average has the least fluctuations. The 252-day moving average here shows the overall 
trend: the stock value remains generally stable. The information represented by the 
20-day moving average is a bear market bull market alternation, followed by a bull 
market. The intersection of these averages is the trading information point, they represent 
a change in the trend of the stock price and you need to make a corresponding decision 
that can make a profit. 

4 Conclusion 
In the background of big data era, there have been preliminary applications in stock price 
forecasting, but how to improve forecasting accuracy is still a problem to be explored. 
The application research of stock forecasting in the financial field is still in the 
exploratory stage. Most of the applications are mainly using the powerful learning ability 
of deep learning, but the excessive dependence on experiments for parameter adjustment 
leads to the lack of generalization ability of the model, although the improved algorithm 
can make The parameters are obtained through self-learning, but as the complexity of the 
construction of the model structure of the algorithm increases, the selection of various 
parameters is still not guided by a clear theory. At the same time, how to make 
economical explanations for the post-experiment data is also lacking. It is often a good 
result but it is impossible to draw an accurate theory. 
This paper proposes a stock profit analysis design scheme, which extracts, stores, and 
calculates the stock data, and obtains the market value information of the stock. Through 
the analysis of stock market value, the stock’s development trend is reasonably predicted. 
In the era of big data, the use of distributed parallel computing frameworks and storage 
frameworks to solve practical problems has become an inevitable trend. In recent years, 
stock market research has been increasing, analyzing stock information, and forecasting 
has become a hot research direction. Stock analysis and forecasting can help investors to 
extract key information in stocks and accurately grasp the dynamics of the stock market 
in order to obtain higher profits and avoid stock traps. There are many factors that 
influence the stock price trend and the profit. We cannot take all the factors into 
consideration in the platform. Therefore, it is very difficult to achieve accurate 
forecasting of stock prices. Even if we can analyze the profit of each stock, there are still 
errors, but the analysis of the overall trend of the stock is still very helpful. 
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