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ABSTRACT

Stock price prediction using machine learning makes it feasible to determine the future value of company stocks and other
financial assets traded on an exchange. Making stock price forecasts is done with the intention of making substantial
profits. Please be aware, however, that it is impossible to forecast the stock's exact price. The forecast takes into account
additional factors, such as biological and psychological factors, as well as rational and irrational behaviour. These factors
combine to produce a volatile and dynamic share market. As a result, making accurate stock price predictions is quite
difficult. Here, we'll build a project that calculates stock values using a linear regression model and the Python
programming language. A publicly traded company's stock prices can be used as historical information. We will employ
a variety of machine learning techniques to forecast the future stock price of this company, starting with simple ones like
linear regression. Because financial stock markets are unpredictable and nonlinear, it is difficult to predict stock market
returns with any degree of accuracy. The development of artificial intelligence and improved processing power has made
programmed prediction systems more effective at forecasting stock prices. In this study, the closing prices of five
businesses from various industry sectors were predicted using Artificial Neural Network and Random Forest
methodologies.

1 INTRODUCTION

In the investment world, analysing financial data in securities has been a significant and difficult problem. Due to the
conflicting impacts of information rivalry among significant investors and the unfavourable selection costs imposed by their
knowledge advantage, stock price efficiency for publicly traded companies is challenging to accomplish.

The two primary schools of thinking used to analyse the financial markets are as follows. The first strategy is referred to as
fundamental analysis. Through qualitative and quantitative examination, the fundamental analysis approach determines a
stock's intrinsic worth in order to appraise it. This method looks at the managerial, market, micro, and macroeconomic
elements of an organisation.

Technical analysis is the name for the second strategy. The method utilised by technical analysis to predict price direction
is the analysis of past market data. A number of charts are used in technical analysis to predict what is likely to happen. The
several types of stock charts include candlestick, line, bar, point-and-figure, OHLC (open-high-low-close), and mountain
charts. The charts can be viewed with price and volume in a variety of time intervals. The charts use a variety of indicators,
including breakout, trending, momentum, resistance, support, and breakout.

There are a number of different ways to handle this kind of issue, ranging from conventional statistical models to approaches
based on computational intelligence and machine learning. Vanstone and Tan conducted a review of the literature on using
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soft computing in financial trading and investment. They divided the papers under consideration into the following
categories: classification, time series, hybrid approaches, optimization, and time series. The survey revealed that the majority
of research in the discipline of financial trading was being done in the area of technical analysis. By concentrating on
macroeconomic study, a model that integrates fundamental and technical analysis was looked at to assess the stock price
patterns. Additionally, it examined how a company behaved in connection to its industry and the economy, which gives
investors more knowledge when making investment decisions.

By combining the KNN methodology with technical analysis, a closest neighbour search (NNS) method obtained the
desired result. This model utilised technical analysis to historical price and trade volume data from the stock market. Stop
loss, stop gain, and RSI filters were used as technical indicators. The distance function was applied to the gathered data by
the KNN algorithm portion.

Stop loss, stop gain, and RSI filters were used as technical indicators. The distance function was applied to the gathered data
by the KNN algorithm portion. Using the fundamental analysis method, this model was contrasted with the buy-and-hold
technique.

The Fast Library for Approximate Nearest Neighbors (FLANN) is used to carry out the searches to determine which
algorithm among a number of algorithms in its library works best. The FLANN model was created by carrying out quick
approximate nearest neighbour searches in high dimensional spaces, and Majhi tested it to predict the S&P 500 indices.

Comparing artificial neural networks (ANN) to traditional statistical methods, they show high generalisation capability.
The traits of performing stocks can be identified by ANN by inferring from past data. Variables in the technical and financial
realms reflect the information. As a result, ANN is employed as a statistical technique to investigate the complex connections
between the performance of stocks and relevant financial and technical aspects.

Comparing artificial neural networks (ANN) to traditional statistical methods, they show high generalisation capability.
The traits of performing stocks can be identified by ANN by inferring from past data. Variables in the technical and financial
realms reflect the information. As a result, ANN is employed as a statistical technique to investigate the complex connections
between the performance of stocks and relevant financial and technical aspects.

There have been some studies done using both qualitative and quantitative analysis. Shynkevich investigated how the
introduction of concurrent, correctly weighted news pieces with varying degrees of relevance to the target stock could
enhance the effectiveness of a financial forecasting algorithm. The traders' and investors' decision-making was aided by the
financial model. Techniques for text pre-processing were used to create the prediction system. To forecast the changes in
stock price, a multiple kernel learning technique was used. While distinct kernels were used to analyse each news category,
the technique combined data that was taken from various news categories. The news stories were divided up based on
certain industry-specific variables and their applicability to the target stock. The tests were conducted on equities in the
healthcare industry. The findings demonstrated that the financial forecasting model performed better when data sources
included more categories of pertinent news. An improved model for this study included past prices as an additional data
source and generated predictions using both textual and time series data. For various data sources, more kernels may be
used. The performance of forecasting was enhanced by the addition of new category features. Financial forecasting and
analysis frequently use linear regression. Numerous regression classifiers have proven beneficial for forecasting by
analysing quantitative data and predicting model parameters.

In comparison to moving average, a regression driven fuzzy transform (RDFT) distributes a smoothing approximation of
time series with a shorter delay. This capability is crucial for predicting tools where time is a crucial factor.

To examine stock market trend, a hybrid intelligent data mining methodology based on a Support Vector Machine-Genetic
Algorithm model was examined. In this method, the genetic algorithm is utilised for variable selection in order to decrease
the complexity of the model and increase the speed of the support vector machine. The historical data is then used to
discover stock market trends. Due to the ANN-like black box technique's limitations, hybrid methodologies can be utilised
to enhance the current forecasting models. To anticipate financial time series data, a combination of techniques including
fuzzy rule-based systems, fuzzy neural networks, and Kalman filters with hybrid neuro-fuzzy architecture have been
developed.
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2. LITERATURE SURVEY AND RELATED WORK

A study on a KNN approach that made use of economic indicators and classification techniques to predict the stock price
trends yielded considerable precision. Four indicators were identified and calculated based on the technical indicators and
their formulas. The values of the indicators were normalized in the range between -1 and +1. Accuracy and F- measure were
calculated to evaluate the performance of the model. Calculation of these evaluation measures required estimating Recall
and Precision which were assessed from True Negative (TN), False Negative (FN), True Positive (TP) and False Positive
(FP). The performance of the KNN model was improved by using the optimal value for the k parameter. The evaluation of
the KNN model and its performance is illustrated in Table 1.

|K Parameter

Measurement 25 45 70

Accuracy [0.8138 10.8059 [0.8132

F-measure 10.8202 [0.8135 [0.8190

Table-1: KNN Model Performance.
A model known as Integrated Multiple Linear Regression-One Rule Classification was the subject of another
investigation.Using the initial predicted outputs in regression form, the model (Regression-OneR) predicts the stock class
outputs in classification form. The continuous outputs were predicted using regression classifiers. versus the categorization
classifiers, which were employed to forecast the outputs in categorical values.As shown in Table 2, the results demonstrated
that, when compared to a model that just included a typical classification algorithm, the hybrid regression-classification
strategy generated a higher accuracy rate and reduced Mean Absolute Error (MAE) and Root Mean Square Error (RMSE).

[Classifier Accuracy MAE RMSE

Regression-OneR 85.0746 [0.14 10.3863

[OneR 71.6418 [0.28 [0.5325
36

ZeroR 164.1791 [0.46 10.4805
19

48 Decision Tree [82.0896 10.21 10.3796
21

e

REP Tree 76.1194 10.27 10.4207
|64

Table-2: Prediction Results of Classifiers.
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Sneha Kalra conducted research on stock market price fluctuations in 2019 for the authors of this report with regard to
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pertinent new company articles. They employed the Naive Bayes classifier to distinguish between utterances that were
positive or negative for the goal of making predictions based on daily news variance, social media data, and blogs.
According to Aditya Menon et al., this research from 2019 is concentrated on an evaluation of neural models for forecasting
stock performance. The long short term memory technique for forecasting the economic facts converging into the current
fad would be given precedence.

Sharma, Ashish They conducted a survey of regression techniques for stock prediction using stock market data in 2017 and
discovered that regression analysis is primarily employed for stock market trend prediction. More numerical variables could
be used in the future to improve results.

2019's Andrea Picasso was the subject of this study's authors' efforts to combine economic and elemental analysis for the
purpose of predicting market trends using a variety of applications and automated techniques. Neural networks are a
machine learning tool for trend stock problems, and those are forecasting data charts. The sentiment of a news story is used
as input data. Their analysis indicates that the use of news astral one-off information is the most troublesome task.

The appropriate feature fusion technique will be appropriate in the future to solve this issue.

The author discussed three different types of machine learning techniques as well as various types of metrics like accuracy,
confusion matrix, recall, RMSE, precision, and quintile of errors. Gangadhar Shobha published this paper in 2018 and it
gave a thorough overview of machine learning techniques that will aid readers in using equations and concepts. Because
most people are unsure whether to employ machine learning techniques for prediction or other purposes, the author
believes that this review can be helpful for those who are new to the field.

Negahdari, Arash In 2018, as the stock prediction, numerous experiments and models have been created for prediction
purposes on historical data, such as the HyS3 graph-based semi-supervised model presented in this study and through a
network views Kruskal based graph method called ConKruG. They believe that in the future, social media and Twitter data
could be utilised to predict stocks more accurately using these algorithms.

The least square support vector machine (LS SVM) and another algorithm called "PSO" (particle swarm optimisation) were
both introduced by Akash in 2019. The "PSO" algorithm essentially chooses the best bounded parameter with the "LS SVM"
to reduce overfitting and some technical indicators, which will essentially enhance the result accuracy. However, the
proposed technique is also being contrasted with a concept of an artificial neural network.

Companies that provide financial services are introducing new tools to help with future forecasting. Stock prediction, also
known as stock market mining, is one of the many sources of financial information in the world that can be useful research
fields. Stock forecasting becomes more crucial, especially if several guidelines can be developed to aid in improving
investing choices across various stock markets. In Sweden, Hellestrom and HomlIstrom used a statistical analysis based on
amodified KNN in 1998 to determine where correlated areas fall in the input space to improve the performance of prediction
for the period 1987-1996. Shin had adopted the genetic algorithm in 2005; the number of trading rules was generated for the
Korea Stock Price Index 200 (KOSPI 200). In 2004, the Zimbabwe Stock Exchange offered both of the aforementioned
models—the Weightless Neural Network (WNN) model and the Single Exponential Smoothing (SES) model Mpofu —to
forecast stock prices. Gavrilov offered a clustering stocks strategy in 2004 to group 500 equities from the Standard & Poor.
The opening stock price was one of 252 numbers that made up the data. Cao proposed a fuzzy evolutionary algorithm in
1977 to find pair relationships in stock data based on user preferences. The study offered prospective guidelines to mine
stock pairs, stock trading regulations, and markets. It also demonstrated the value of such a method for actual trading.

3 Implementation Study

Data Gathering

Data gathering is a highly fundamental module and the project's first stage. It typically has to do with gathering the
appropriate dataset. The dataset that will be utilised to anticipate the market must be vetted based on a number of criteria.
By incorporating more external data, data collecting also aids dataset enhancement. Stock prices from the prior year make
up the majority of our data. In order to analyse the forecasts accurately, we will first analyse the live dataset and use the
model with the data in accordance with the accuracy.
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Pre-processing Data
Pre-processing is the process of converting unstructured data into a more comprehensible form. Raw data typically contains
numerous inaccuracies, is inconsistent, or is both. Checking for missing values, looking for categorical values, dividing the

data set into a training and test set, and then doing feature scaling to narrow the range of variables so that they may be
compared on similar environments are all part of the data preprocessing.

The Machine's Training

Feeding the data to the algorithm to improve the test data is analogous to training the machine. The models are adjusted
and fitted using the training sets. The test sets are unaltered since it is improper to evaluate a model using hypothetical data.
Cross-validation is a step in the model training process that allows us to obtain an approximation of the model's performance
that is well-founded and is based on training data. The purpose of tuning models is to precisely adjust the hyperparameters,
such as the number of nearest neighbours. On each set of hyperparameter values, the whole cross-validation cycle is run.
We will next determine a cross-validated score for each set of hyperparameters.

A stock's price to fluctuate dependent on specific factors. It also demonstrates the weaknesses of a specific stock or
organisation. To ensure that only authorised entities have access to the results, a user authentication system control is in
place.scoring dataScoring the data is the process of using a predictive model on a set of data. The KNN Algorithm is the
method used to process the dataset. We achieve intriguing outcomes using the learning models. Thus, the final module
explains how the model's output might aid in probability prediction.

4PROPOSED WORK

In addition, the forecast considers biological, psychological, and behavioural elements, as well as rational and irrational
behaviour. These elements work together to create a volatile and active stock market. As a result, it can be challenging to
predict stock prices accurately. Here, we'll create a project that uses the Python programming language and a linear
regression model to determine stock values. Stock prices of publicly listed companies can be used as historical data. To
predict the future stock price of this firm, we will use a range of machine learning approaches, starting with straightforward
ones like linear regression. It is challenging to forecast stock market returns with any level of accuracy since financial stock
markets are unpredictable and nonlinear. The advancement of artificial intelligence and increased computing power have
increased the accuracy of programmed prediction systems' stock price forecasts. In this study, artificial neural networks and
random forest techniques were used to forecast the closing prices of five enterprises from distinct industry sectors.

5METHODOLOGIES

Both of the aforementioned models —the Weightless Neural Network (WNN) model and the Single Exponential Smoothing
(SES) model Mpofu—were made available by the Zimbabwe Stock Exchange in 2004 for the purpose of predicting stock
prices.

In 2004, Gavrilov proposed a clustering stocks approach to group 500 Standard & Poor's stocks. The data consisted of 252
figures, including the starting stock price. For the purpose of discovering pair relationships in stock data based on customer
preferences, Cao presented a fuzzy evolutionary method in 1977. The study provided future recommendations for mining
stock pairs, stock trading rules, and markets. It also proved how useful a strategy like that would be for actual trading.

The probabilistic method's categorization procedures are illustrated as follows:
Steps:

Method of classification: probabilistic

From the data set, determine the prior probability for the Profit and Loss classes.

Based on the quantity of Profit nearest neighbours and the quantity of Loss nearest neighbors, determine the KNN's
probabilities of the Profit class and the Loss class.

Compute the joint probabilities using the KNN's probabilities for the Profit and Loss classes along with the prior
probabilities.

The joint probability of the Profit class and the Loss class are compared.

From the class values, choose the predictive value with the highest jointprobability.
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DJANGO

A high-level Python web framework called Django promotes quick iteration and logical, elegant design. It was created by
seasoned programmers and handles a lot of the hassle associated with Web development, freeing you up to concentrate on
building your app without having to invent the wheel. It is open source and free.

Django's main objective is to make it simpler to create intricate, database-driven websites. Rapid development,
"pluggability," and the don't repeat yourself philosophy are all highlighted by Django. Everywhere, including in
configuration files and data models, Python is used.

6 RESULTS AND DISCUSSION SCREENSHOTS
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7. CONCLUSION AND FUTURE WORK
The purpose of this study is to enhance the statistical fitness of the suggested model to address a computation issue with
the Machine Learning Algorithm. The empirical distribution of the class values for Profit and Loss can be computed by
the machine learning classifier using the k nearest neighbours.
Due to the lack of data, the result is, nonetheless, insufficient. Due to its inability to generalise sparse data outside of its
immediate neighborhood, machine learning algorithms classifiers have an underfitting problem.

On the issue of forecasting stock price movements, we contrasted a hybrid machine learning algorithm-probabilistic
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model with four common algorithms. Our findings demonstrated that the suggested KNN-Probabilistic model
outperforms the traditional KNN algorithm and other classification algorithms by a wide margin.

The suggested model has a drawback because it uses a binary classification method. This binary classification model's
real output is a prediction score with two classes. The score represents how certain the model is that the provided
observation belongs to the Profit class or the Loss class. The knowledge component for upcoming work entails converting
binary classification to multiclass classification. The multiclass classification entails observation and analysis of more
statistical class values than the two already present. To provide more detailed information about each class value,
additional study will apply the probabilistic model to multiclass data. There will be five class labels in the newly created
multiclass categorization, with the names "Sell," "Underperform,” "Hold," "Outperform,” and "Buy." In numerical
mapping values In order to achieve our goal, we will translate "Sell" to -2, which denotes extremely unfavourable;
"Underperform" to -1, denoting moderately unfavourable; "Hold" to 0 to denote neutral; "Outperform" to 1 to denote
moderately favourable; and "Buy" to 2 to denote very favourable.
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