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Abstract: With the continuous development of the economy, people have gradually started
to enjoy playing with stocks. Although stock trading comes with certain risks, it often
comes with returns. Therefore, how to effectively predict stock prices, avoid risks, and
increase returns has become the focus of current research. This article studied the
prediction of stock trading prices based on big data, aiming to improve the accuracy of
stock trading price model prediction through big data technology. This article tested the
accuracy of using big data to predict stock trading prices through experiments, with a
maximum of 88% and a minimum of 80%. The accuracy of traditional stock trading price
prediction models was highest at 72% and lowest at 60%. From this experimental result, it
can be seen that big data can indeed improve the effectiveness of stock trading price
prediction models, proving the high degree of compatibility between big data and stock
trading price prediction.

1. Introduction

With the development of the times, people’s economic level is also constantly improving, and
their living standards have made a huge leap. While the market economy is developing rapidly, the
financial market is also expanding at an unimaginable pace. After people became wealthy with
money, they also began to gradually develop a sense of investment. Subsequently, stocks became
the focus of attention in people’s eyes. If people want to have a clearer understanding of the trends
in stock prices, further research is needed on predicting stock trading prices.

Many scholars have conducted certain research on stock investment. Scholar Ramelli S believed
that the stock buying to selling ratio of individual investors has seasonal characteristics. In late
December, the individual buying to selling ratio was lower than normal, and in early January, the
individual buying to selling ratio was higher than normal [1]. Li R believed that the strategy of
buying stocks that have performed well in the past and selling stocks that have performed poorly in
the past can generate significant positive returns over a holding period of 3 to 12 months. The
profitability of these strategies is not due to their systemic risks, nor is it due to the delayed
response of stock prices to common factors [2]. Li W believed that when a company announces an
equity increase, its stock price usually drops. A standard explanation is that equity issuance conveys
negative information to investors. If there are many transactions in the capital market, the
information gap between the company and investors may lead to some companies repurchasing
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stocks in an equilibrium state [3]. Although there is a lot of research on stock trading, there is little
research on stock trading price models.

Many scholars have begun to use relevant technical indicators to predict the stock market. This
article focused on the study of big data stock trading prediction, which used big data technology to
make more accurate predictions of stock trading prices, in order to facilitate people’s purchase of
stocks. This article tested the accuracy of stock price prediction using big data technology through
experiments and found that the accuracy has been significantly improved compared to traditional
methods. A satisfaction survey was also conducted on 100 users who used big data to predict stock
trading prices, and it was found that the satisfaction data was high. This indicates that big data has a
good effect in predicting stock trading prices.

2. Prediction of Stock Trading Prices Using Big Data
2.1. Overview of Stocks

Stocks are a type of securities that allow people to hold shares, that is, certificates that allow
people to receive dividends. The characteristics of securities include profitability, risk, liquidity,
persistence, and participation [4-5].

The fundamental characteristic of stocks is their source of income, which comes from two
sources. One is obtained from a joint-stock company, which means that the person holding the
shares has an economic interest in the issuing company. Its manifestation is the dividends and
bonuses distributed by the company. The second is derived from the circulation of stocks, which
means that holders of stocks can earn profits between buying and selling.

Stock risk refers to the difference between the actual profit obtained and the expected profit
when purchasing stocks. Securities investment is a high-risk and high return behavior, where high
risk not only means losses, but also returns [6-7].

2.2. Basic Theory of Stock Prices

Stock price refers to the trading price of a stock in the stock market. In theory, the value of a
stock depends on its own value. The formation of stock prices depends on the value of the market,
and the price of the stock market is influenced by many factors, the most intuitive of which is the
relationship between supply and demand. From the perspective of supply and demand, if the
buyer’s intention to buy exceeds the seller’s intention to sell, the stock price would rise [8-9].
Correspondingly, prices would decrease. Stock prices are influenced by various factors. Therefore,
the volatility of stock prices would be significant [10-11].

In terms of phenomenon, the price of stocks, like the price of other commaodities, is influenced
by the relationship between supply and demand. When supply exceeds demand, the stock price
drops, while when supply exceeds demand, the stock price rises. However, unlike other
commodities, stocks are just a type of voucher and have value because they can bring profits to their
owners. The so-called stock certificate is actually a type of certificate for buying and selling stocks,
used to obtain profits [12-13].

2.3. Factors Affecting Stock Price Fluctuations

The stock market price is influenced by various factors and analyzed from three perspectives.
One is the company’s performance. Generally speaking, the stock price is proportional to the
company’s performance, and the better the performance, the higher the stock price [14-15]. On the
contrary, if a company’s operations are not good, its stock price usually also falls. The second is
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internal factors within the industry. After long-term analysis of the fluctuations in stock prices in
different industries, it can be seen that within a certain period of time, an industry often exhibits the
same fluctuations, that is, the same reasons are affecting the stock prices of the industry, which can
be referred to as internal reasons within the industry. The third is macroeconomic and policy, which
have a significant and widespread impact on stock prices [16-17]. In addition, the fluctuation of
stock prices is influenced by other factors. For example, among political and other irresistible
reasons, the most influential one is war. Once an unpredictable war occurs, it has a significant
impact on the stock market, leading to a decline. The formulation of important economic policies
also has a certain impact on investors’ investments. At the same time, the psychology of investors
also affects the changes in stock prices to a certain extent, and risk averse individuals usually hold a
more optimistic attitude. Therefore, rushing to buy stocks drives up stock prices. Those who want to
avoid risks hold a pessimistic attitude and a wait-and-see attitude towards the stock market, which
leads to a decline in stock prices. This makes the stock prices of listed companies highly uncertain
and carries high risks and returns [18-19].

2.4. Stock Price Movement

Through observation of the stock market for a period of time, it can be seen that stock prices
have daily small fluctuations, short-term fluctuations, and trend changes, just like the ups and
downs of tides. These three different forms of motion coexist and interact with each other [20].
These three movements are referred to as daily changes, secondary changes, and main trend
changes in this article.

The daily changes are shown in Figure 1, which shows that the daily changes are random and
influenced by good news, bad news, and other technical factors, ranging from a few hours to a few
days. Because the time is too short, investors do not care.

Figure 1: The daily movements of the stock market

Secondary movement, as shown in Figure 2, refers to the phenomenon of a sudden drop in stock
prices during an upward trend or a mid-term rebound during a downward trend. Secondary exercise
usually occurs between a week and a few months.

o~

Figure 2: Secondary movements in the stock market

The main trend movement is shown in Figure 3, which refers to the long-term upward trend in
stock prices, also known as the bullish market. And there is a long-term downward trend, which is
to look bad at the market. Once a major trend appears, it usually lasts for one to several years.
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Figure 3: Major movements in the stock market

2.5. Overview of Big Data

Big data refers to a collection of data that cannot be captured, managed, and processed using
ordinary software tools for a period of time. From the perspective of the computer industry, big data
is a huge collection of data. Big data is no longer in the form of text, but may also be video, image,
voice, etc. These data may have no obvious rules, most of them are unstructured data, and can not
be expressed in two-dimensional mode; A large amount of irrelevant information, in order to mine
valuable data, one must search for gold in the sand, which is a manifestation of low data value
density.

Big Data Technology: The core technologies of big data include: big data collection,
preprocessing, storage, analysis and model prediction, and presentation of big data results.

Big data collection: In the collection of web data, the most common technique is web crawler
technology (for example, input method development, which can be used to obtain a large amount of
vocabulary data due to the need to continuously update the vocabulary and adjust the frequency of
vocabulary usage); Data on the platform is collected, such as Taobao.

Big data preprocessing: Data preprocessing refers to the necessary cleaning, integration,
transformation, discretization, and reduction of raw data before data mining, in order to meet the
minimum specifications and standards required for knowledge acquisition research in mining
algorithms. Large capacity storage: database, file storage, etc. Big Data Analysis and Mining: the
use of technologies such as neural networks, predictive models, pattern recognition, time series
analysis, machine learning, and natural language analysis.

Presentation of big data calculation results: Present the analyzed and calculated results in the
most direct and easily understandable way, such as charts. The application of big data: Big data has
important applications in various fields of society, as well as in the financial field. In the financial
industry, compared to the banking and insurance industry, the development speed of the securities
market is much slower. Currently, the application of the securities market mainly focuses on three
aspects: first, predicting stock prices; Another is customer relationship management; The other is
the “Investment Prosperity Index” Next, some feasibility analysis and research on the stock price
prediction direction of the securities industry in the big data environment are conducted.

2.6. Steps for Stock Forecast Analysis

By comparing the construction models of Gaussian kernel functions, polynomial kernel
functions, etc., the optimal kernel function can be obtained. On this basis, genetic algorithm, grid
optimization, and particle swarm optimization methods are used to obtain the optimal core
parameters and predict them. The specific content includes: 1) By collecting historical data of
predicted bank stocks, they can be divided into two groups: one is the training set, and the other is
the testing set. 2) In order to accelerate the convergence of the algorithm, standardized
preprocessing was performed on the original stock data. 3) Using genetic algorithms, particle
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swarm optimization, grid parameter optimization, and other techniques to find the best parameters.
The optimal parameters obtained from various optimization algorithms are utilized to train stock
market data and determine the optimal parameters. Through experimental comparison, the optimal
support vector machine prediction model determined by each kernel function is obtained. 4) The
established optimal support vector machine prediction model is applied to the stock price data of
Bank of China, and corresponding prediction results are obtained.

2.7. Big Data in Stock Price Forecasting

Big data is used in stock price prediction and analysis through regression analysis, which is a
statistical tool used to study the correlation between variables and has high reliability and wide
applicability. Regression analysis is usually used to study the specific dependencies of a variable on
other variables, and can be based on observational data to determine the causal relationship between
the independent and dependent variables, thus constructing a regression model. Principal
component analysis is a multivariate statistical method that converts multiple related variables of
the tested object into a few unrelated variables, and these unrelated composite variables also contain
most of the information of the original variable. By selecting the first few important principal
components according to certain standards, the original problem is greatly simplified, and the size
of the impact of these comprehensive indicators, namely the principal components, on the studied
object can be determined.

Big data also uses grey correlation analysis in stock price prediction and analysis. Grey
correlation degree refers to the similarity of development trends between factors, mainly based on
the approximation degree of sequence curve geometry. Grey correlation degree is used to measure
the contribution of factors to the behavior of system agents. Generally speaking, the closer the curve
formed by the comparison sequence and the curve formed by the reference sequence are
geometrically, the higher their correlation degree, that is, the higher their grey correlation degree.

2.8. Prediction Model for Stock Prices

The stock prices at different times, especially those at continuous times, are closely related to
each other, which means there is a correlation between prices. Therefore, an autoregressive model
can be used to describe it. In addition, since stock prices are influenced by various external factors,
it is best to construct an autoregressive model with control variables that represent the impact of
external factors to simulate changes in stock prices. Without losing universality, the representation
method of the stock price model is shown in formula 1:

y=at+b 1)

In formula 1, y is the stock price at time t, and a and b are the values of the control variables. If

the least squares parameter is used to estimate stock prices, and the forgetting factor is set to i, 0<
i < 1, then formula 2 can be obtained by recursion using the least squares method:

y=— (2)

t+b

The value of the forgetting factor determines the speed of stock price evaluation. To maximize
the evaluation speed, the value of i is needed to reach its maximum. The calculation method of i is
shown in formula 3:

i =3/ab (3)
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3. Simulation Experiment of Big Data Application in Stock Price Prediction Model

This article uses stock data as training data to estimate stock prices and tests the accuracy of the
constructed stock model using a function. In stock forecasting, the main target is the closing price.
This article mainly focuses on short-term stock prediction, predicting stock trends over the next 10
days, and then comparing the accuracy of stock price prediction models under big data and
traditional stock prediction models through research to verify the effectiveness of big data in stock
price prediction models. The accuracy comparison is shown in Figure 4.
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Figure 4: Comparison of prediction accuracy using big data model and traditional model

From the experimental results in Figure 4, it can be seen that the accuracy of the stock price
prediction model using big data is the highest at 88% and the lowest at 80%, while the accuracy of
traditional stock price prediction models is the highest at 72% and the lowest at 60%. Through this
experimental data, it can be seen that the accuracy of stock price prediction has improved
significantly after using big data, which proves that the use of big data in stock price prediction
models is very successful.

This article also tested the satisfaction of 50 users who used the big data stock price prediction
model with the big data stock price prediction model. The satisfaction of these users is shown in
Figure 5.
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Figure 5: User satisfaction with big data stock price prediction model
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From the survey in Figure 5, it can be seen that the satisfaction of 50 users is above 80 points,
with the highest reaching a full score, indicating that users are very satisfied with the big data stock
price prediction model. This also indirectly indicates that the use of big data in stock price
prediction models is very effective.

4. Conclusions

Nowadays, stocks are a relatively popular thing, loved by both men and women of all ages.
Although playing with stocks often comes with some risks, it also brings significant returns to
investors. Since stocks are so common, it is necessary to develop stock price prediction models to
help people better play with stocks. People can only buy the stocks they want with a clearer
understanding of their stock prices, so that even if they are losing money, they are willing to do so.
Therefore, this article studied the prediction of stock trading prices based on big data, aiming to
improve the accuracy of stock trading price model prediction through the information technology of
big data. More accurate data can enable people to buy stocks that best meet their needs. This article
tested the prediction accuracy of using big data to predict stock trading prices and the accuracy of
traditional stock trading price prediction through experiments. From the experimental data, it can be
found that the accuracy of the stock trading price prediction model has been improved after using
big data, indicating that big data has achieved good results in the stock trading price prediction
model. Due to space limitations, the experiments conducted in this article are still insufficient and
would be improved in the future. Finally, it is wished that the stock trading price model could
become better and better.
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