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ABSTRACT

Determining the future value of a company's stock is the primary objective of stock price prediction, which is
influenced by various factors such as industry trends and market conditions. However, the complexity of stock
data poses a challenge for machine learning models due to the high dimensionality and correlated attributes,
which can impact the accuracy of predictions. Principal Component Analysis (PCA) is employed to address this
challenge by reducing dimensionality, thereby improving the suitability of linear regression algorithms for
predicting future stock prices. This study investigates the impact of PCA on Tesla stock price data both before
and after applying linear regression algorithms. The resultsdemonstrate that PCA enhances the performance of
machine learning models by reducing correlation and selecting principal components that capture essential
information while minimizing data redundancy. Evaluation metrics such as root mean square error and R-square
value are utilized for assessment.

INTRODUCTION

Stock price prediction is a significant topic in the financial domain, as it directly influences economic and social
behaviours. Traditional methods like the autoregressive integrated moving average (ARIMA) model are
commonly used to construct forecast models. However,nonlinear forecasting models, such as decision trees based
on rough sets, suffer from overfitting due to the large amount of noise in the datasets.

Time series
. Y=Y, + Yo+ ...+ Yy )

Use of stationary tests (ADF) ‘

AN

e ™
i i ~Ts the time ™
Make series stationary " Is the time ™

Stationarity

using difre ncing NO—__ series
\\staﬁ onaty?//
S~

™ /

YES
v —

Select appropriate lags H Automated ARITMA tool ‘
‘ Estimation (AIC, BIC or R?) ‘
‘ Error/ Residual Analysis ‘
NO /L\ ~
N
s Validation~_
the best fitted >

\\\\n10de'|? P
~_
T

YES

selection

Analysis

Evaluation

\ 4

— -~ -
< Forecasting ) "»

Forecasting

Fig 1: Stock price prediction

38
BHARAT PUBLICATION


http://bharatpublication.com/current-issue.php?jID=30/IJABAS

International Journal of Analysis of Basic and Applied Science ISSN: 2457-0451

Vol. No.6, Issue II, Apr-Jun, 2022 http://bharatpublication.com/current-issue.php?jID=30/IJABAS

To address this issue, artificial neural networks (ANNSs) are preferred for their ability to handle nonlinear data
models, particularly in time series prediction. ANNs are employed to mitigate local optimal problems, while
support vector machines (SVMs) improve model generalizability. Further optimization of parameters results in
better performance from random forests compared to SVMs.

Deep neural networks (DNNs) analyse layered feature representations to capture complex, deep nonlinear
relationships in the data. The objective is to predict stock price trends using linear regression as a classification
model, augmented by PCA to optimize results by reducing dimensionality and eliminating redundancy.

TECHNIQUES
. Support Vector Machine (SVM):

SVM is a versatile algorithm that addresses the issue of linear indivisibility through kernel functions. Its primary
objective is to find a hyperplane that separates data points effectively. SVM is particularly suited for small
datasets, nonlinear patterns, and pattern recognitiontasks. It often outperforms neural networks in prediction
accuracy.

. Random Forest Algorithm (RF):

RF is built on the foundation of decision tree algorithms, where records are split into smaller features. It is
commonly utilized for both classification and regression analyses. By utilizing random subsets of data from the
stocks, RF trains models to achieve higher accuracy in prediction.

. Artificial Neural Networks (ANN):

ANNs are essential for modelling nonlinear relationships. Inspired by the human brain, this algorithm comprises
input, output, and hidden layers. Input features feed into the model, and outputs are computed through calculations
in the hidden layers. ANNs employ nodes and utilize the error backpropagation algorithm, which involves steps
like parameter initialization, forward propagation, error calculation, and error backpropagation.

. Empirical Mode Decomposition (EMD):

EMD enhances accuracy while reducing complexity. This method relies on Fourier transformation to decompose
signals based on time scales and identify regular patterns intime series data. ARIMA (Auto Regressive
Integrated Moving Average) is commonly used inconjunction with EMD to improve prediction accuracy.

. Long Short-Term Memory (LSTM):

LSTM stands out as one of the most effective algorithms used in numerous stock market projects. It involves
various operations followed by model training. SVM is often employed alongside LSTM to address small design,
nonlinearity, and pattern recognition issues, ultimately leading to superior prediction performance compared to
neural networks.

METHODOLOGY

Predicting Tesla's closing price is the primary focus of this system. Employing variousMachine Learning
Algorithms, we train the machine using historical data points to forecast future stock prices.

. Data Description:

The dataset spans four years from June 29, 2010, to February 3, 2020, for Tesla. Attributes include High, Low,
Open, Close, Adjacent Close, and Volume, with daily closing prices extracted.

. Data Pre-processing:
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Data pre-processing is crucial to extract important details from the dataset. Since data maynot always be clean
and structured, we perform pre-processing to remove outliers, noise, and missing values. Normalization is applied
to ensure numerical values are transformed without altering their ranges.

. Principal Component Analysis (PCA):

PCA is employed to reduce the dimensions of various variables in the dataset. It aims to derive uncorrelated
variables from correlated ones through mathematical procedures. By reducing the data's dimensionality, PCA helps
focus on the most influential components whileensuring independence among variables, which is essential for
linear models.

. Linear Regression:

Linear regression is a supervised technique used to fit a best-fit line based on the relationship between independent
variable X and dependent variable Y. The equation for linear regressionis represented as:

i. yr=a+bx(l)

ii.y =b0 + bix1 + b2x12 + b2X13 +..coccrrrirerrieee, bn x1n (I1)

CONCLUSION

1. Stock market investment is a complex task due to various factors. A reliable prediction system assists
investors in making accurate and profitable investment decisions by providing insights into future stock
price directions.

2. The utilization of high-dimensional data enhances the performance of Machine Learning models,
especially in the classification of PCA. This paper explores the impact of features on PCA and
investigates the selection of optimum principal components.

3. This study contributes to understanding the effects of implementing PCA on highly correlated datasets
and aids in selecting optimal principal components for different techniques, such as k for k-NN, kernel
parameters in SVM, and the number of PCs.

4. Sentiment analysis significantly influences future stock prices, indicating the potential for highly efficient
predictions with a combined approach. However, existing propositions may struggle to predict dynamic
and rapidly changing patterns in stock price movements.

5. Many studies evaluate their machine learning models using various techniques, contributing to ongoing
advancements in stock price prediction.
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