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Abstract: As technology and the internet develop, more data are generated every day. These data are in large sizes, 
high dimensions, and complex structures. The combination of these three features is the “Big Data” [1]. Big data is 
revolutionizing all industries, bringing colossal impacts to them [2]. Many researchers have pointed out the huge impact 
that big data can have on our daily lives [3]. We can utilize the information we obtain and help us make decisions. Also, the 
conclusions we drew from the big data we analyzed can be used as a prediction for the future, helping us to make more 
accurate and benign decisions earlier than others. If we apply these technics in finance, for example, in stock, we can get 
detailed information for stocks. Moreover, we can use the analyzed data to predict certain stocks. This can help people 
decide whether to buy a stock or not by providing predicted data for people at a certain convincing level, helping to protect 
them from potential losses. 
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1. Introduction
Technological development and innovation have generated vast amounts of data, making it both accessible

and valuable, especially in industries such as automation and beyond. Among all innovations, financial 
innovations are considered some of the fastest-emerging developments in financial services [4]. They encompass 
a wide range of areas, generating vast amounts of data every minute. Any loss or damage to this data could be 
catastrophic for the financial industry. Therefore, the importance of having access to and the ability to organize 
this data effectively is self-evident.

This article uses Python to draw candle charts to present the trends of input stock. The chart shows the 
rising and distinctly falling of that stock where users can easily know the past information of that stock, relating 
to whether it rises or falls, what is its lowest price, and its highest price on a certain day. Also, this article uses 
Python to build a model, or Artificial Intelligence (AI) to predict the trend of a stock. To achieve this goal, 
certain Python libraries are necessary, so Anaconda is used to build the program and display the code.

2. Methodology
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(1) The program needs to collect data first before it can analyze it. It will retrieve the data from Yahoo 
Finance using “pandas_datareader” and “yfinance.”

(2) After obtaining the data, we can use “mplfinance” to create plots. These plots are candlestick charts, 
with various styles to choose from, such as “charles” or “classic” [5].

3. Detailed procedures
(1) Firstly, we need to download the libraries. Several ways to install them are provided. 

Figure 1. Installation of the libraries

(2) Import necessary libraries.

Figure 2. Importing libraries

(3) Get the information about the stock. The information is from Yahoo Finance, and the example used is 
Microsoft Corporation (MSFT). This gives us a “DataFrame,” so we can look at the values directly.

Figure 3. Stock information

However, as shown in the figure, Anaconda does not show all the stock information form 2023-01-01 to 
2024-07-12. It is because the information is too much and displaying them all is not necessary. Thus, Python 
only shows part of them. But at the bottom, we can see a line showing “382 rows × 6 columns.” This tells us the 
exact amount of data we have. The longer the time, the larger the chart. Additionally, we can use the head() and 
tail() functions to obtain certain lines of information. Details are shown below.
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Figure 4. Get the first 5 lines of data

Figure 5. Get the last 5 lines of data

Several other operations can help analyze the stock information and do some statistical calculations.

Figure 6. Check the MSFT dataset

Figure 7. Some statistical data was collected on the stock we chose in the period we specified.

Figure 8. Make a candlestick plot for the stock user-specified
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We need to import the mplfinance tool first, then we choose the type and the style to use [6].

Figure 9. The graph plotted by Python

Another method to show information about the stock is to get the prices of the stock when it is open in a 
day [7]. 

Figure 10. The prices for MSFT when it is open for sale in a day

In the output, Python still shows part of the results, the same as in Figure 3.

Figure 11. 5 days moving average

This graph shows the average of the open prices for MSFT, the stock used as the example.
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Figure 12. Different styles chosen generate different outputs

There are many styles to choose from. We can check how many styles to use by using the function 
available_styles().

Figure 13. Available styles

4. Predicting stock prices and machine learning
There are four main learning methods and thirteen algorithms used commonly in the field of machine 

learning. For example, there are supervised learning, unsupervised learning, reinforcement learning in learning 
methods, and decision trees, Naive Bayes, and K-Means Clustering algorithms. This article will use several 
methods to predict the prices and evaluate the outcomes of each type of model.

4.1. Linear Regression model

Figure 14. Import necessary libraries

Figure 15. Get the stock we want

Figure 16. Get feature words and remove unwanted features
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Figure 17. Get the data we need and declare training and testing data. 
Note: in this model, 80% of the data we obtained is used to train this model

Figure 18. Build a linear regression model and train the model

Figure 19. Use the model to predict the stock prices and compare the predicted results to the actual results

Figure 20. Get the mean-squared-error (MSE) of the predicted results and the actual result

The mean-squared-error is calculated as the below equation:

Figure 21. How to calculate the mean-squared-error

We can also visualize the accuracy of the model’s predictions. If the model is predicting accurately, the 
dots on the following graph will be closer to the diagonal line of this graph. If the model is perfectly correct, 
then all dots will be on the same line and the MSE for this model will be zero. The code is:

plt.figure(figsize=(16,10))
plt.scatter(y_test, y_pred)
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Figure 22. Plot the graph

The mean-squared-error of the predicted values and the actual value are quite big. This indicates that the 
model is not performing very well. To improve the accuracy of the model, we can give the model more data to 
train it or we can give it a different training and testing data sizes. Also, we can use more complicated models. 
For example, the Neural Network.

4.2. Neural Network 

Figure 23. Set up the model

Here we build a Neural Network model using the same training data X_train and y_train we prepared 
before and predict using the same test data X_test.
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Figure 24. Show prediction accuracy by plotting

Figure 25. Show the MSE of this model

Now, the MSE of this model has decreased compared to the Linear Regression model, proving that the 
Neural Network can perform better than the Linear Regression Model in this case.

5. Conclusion
The integration of big data into the financial sector has revolutionized the way financial institutions 
operate, make decisions, and communicate with their customers. The large volumes and variety of data 
available today provide companies with unprecedented insight into market trends, customer behaviors, and risk 
management [8]. By using advanced analytics, financial firms can improve their predictive capabilities, optimize 
their investment strategies, and improve their operational efficiency.

Financial data visualization plays an important role in this area. By plotting and describing the data directly 
can let user obtain the information as quickly as possible. Hence, they can make decisions quickly. Powerful 
visualization tools allow users to see complex patterns and correlations that may be hidden in the raw data. This 
might inspire users.

Furthermore, the use of artificial intelligence algorithms in the financial data analysis sector further 
enhances the potential of big data. Machine learning models can analyze vast data sets at incredible speeds, 
revealing hidden insights and automating processes that were previously time-consuming and prone to human 
error. The AI will be more precise as the algorithms and computer quality improve, probably leading to 
innovation and bringing better user experience.

Likely, the future of the financial industry is inextricably linked to the effective use of vast amounts of data 
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analysis, powerful visualization techniques, and intelligent algorithms [9]. Utilizing these advanced technologies 
not only improves operational capabilities but also paves the way for innovation in the financial industry to 
meet the demands of a rapidly changing world.
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