E-ISSN: 2708-4507

P-ISSN: 2708-4493

1JEM 2024; 4(1): 01-05

© 2024 IJEM
www.microcircuitsjournal.com
Received: 01-11-2023
Accepted: 06-12-2023

Anikait Kapoor

Department of Computer
Science and Engineering,
Apex Institute of Technology,
Chandigarh University,
Mohali, Punjab, India

Debavushan Saikia
Department of Computer
Science and Engineering,
Apex Institute of Technology,
Chandigarh University,
Mohali, Punjab, India

Correspondence

Anikait Kapoor

Department of Computer
Science and Engineering,
Apex Institute of Technology,
Chandigarh University,
Mohali, Punjab, India

International Journal of Electronics and Microcircuits 2024; 4(1): 01-05

International Journal of

Electronics and Microcircuits

Stock price prediction and forecasting using stacked
LSTM in a smart environment

Anikait Kapoor and Debavushan Saikia

DOI: https://doi.org/10.22271/27084493.2024.v4.i1a.40

Abstract

The division that deals with money matters makes the most use of stock cost estimates. Predicting
stock prices is challenging because of the inherent instability of the stock showcase. This is frequently
a scheduling conflict. As there are no guidelines for estimating stock costs in the stock market, doing so
can be difficult. There are currently many different ways to predict stock prices. Calculated Regression
Model, SVM, Curve Show, RNN, CNN, Back Propagation, Naive Bayes, ARIMA Demonstrate, etc.
are examples of expectation strategies. Long short-term memory (LSTM) is the most logical model
among them for time arrangement problems. Determining current advertising trends and accurately
projecting stock costs are the main goals. We employ LSTM repetitive neural networks to accurately
predict stock prices. The results seem to indicate that the predicted accuracy exceeds 93%.

Keywords: LSTM, CNN, ML, DL, trade open, trade close, trade low, trade high

Introduction

A financial instrument known as a stock is used to symbolize ownership of a business or
trade, as well as the comparative claim to its assets and earnings (what it generates for the
benefit of others). Another name for stocks is value or stock. The group of people who buy
and sell stocks, also referred to as stocks, refers to offers made by companies and is
sometimes referred to as the stock showcase, stock advertise, or stock advertise. These
securities, which include private company offers marketed to investors through crowd
funding platforms, can be traded publicly or, in a sense, privately 4,

Stock market forecasting includes anticipating long term esteem of an person stock. These
figures are based on crucial investigation of the company's financial circumstance and past
stock execution 1. The stock showcase is known to be unstable. Numerous variables, such
as worldwide financial conditions, possibilities and company money related execution, make
foreseeing stock costs troublesome. Besides, physical and physiological components driving
to sound and irrational conduct play a major part. Other parameters incorporate financial
specialist opinion and advertise rumour's. These components associated to form stock values
troublesome to foresee and anticipate precisely [3 41,

Based on data approximately the past costs of these stocks, stock advertise estimates offer
assistance stock speculators choose the fitting time to purchase and offer stocks. We look at
how information analytics can revolutionize the field B,

Agreeing to the proficient advertise theory, when each piece of data almost a firm stock
showcase advancement is right away open to the members as well as speculators who are
display within the showcase, the impacts of those improvements have earlier been included
within the stock cost [,

Every advertisement event affects the chronicled spot cost, which can be used to predict how
it will behave going forward. In order to plan ahead and predict future trends, we apply
machine learning strategies based on verified stock cost data while accounting for historical
stock costs. Machine learning techniques possess the ability to reveal patterns and insights
that we had previously overlooked, which can be leveraged to generate incredibly accurate
estimations. Long short-term memory (LSTM) systems are repetitive neural systems that are
able to retain long-term conditions in information. For the designs they choose to examing,
they have a lengthy memory [],

LSTM is used to comprehend the complex flow of human behavior and can be an excellent
option for displaying successive information.
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Consequently, LSTM is suitable for accurately predicting
stock costs €1,

Through this project, a system that makes use of the Long
Short- Term Memory (LSTM) demonstrate to review and
predict the long-term development of a company has been
proposed. It is based on notable information and will predict

the stock costs for the next thirty days using the built show
o]

Literature Survey

The goal of the work is to more accurately and reliably
estimate the long-term costs of the company and inventory
with mining, regression and LSTM. Each technique
represents an improvement in predictive accuracy, provides
optimal results with the LSTM model, and is more
economical. The results are quite promising 10 111,

This paper uses LSTM stock forecasts and international
intelligence data compared with international intelligence
data using various index data such as S and P Five cent,
NYSE, NSE and BSE. Experimental analysis shows that the
accuracy of LSTM is higher than that of international
intelligence services. A predictive algorithm rule uses
market data to predict distributed value ML mining
techniques such as continuous neural networks, also known
as long STMs, in a method that calculates stochastically
adjusted unit area weights for each gradient descent data
extraction. This method can provide accurate results
compared to existing stock market value prediction
algorithms [*21,

In addition to training, the network is also evaluated using
computer files of different sizes to obtain graphical results.
This study applies the Long STM stacked network model to
determine stock market behavior. Data used includes
historical stock market data from the Yankee Stock Market,
National 3!

Association of Securities Dealers Automated Quotations.
The obtained results show that the future behavior of the
stock market can be predicted using the stacked Long STM
network model 141,

A ceaseless neural arrange combined with the Long STM
strategy was utilized to anticipate the esteem of stocks.
1,180 tests were collected for the preparing work and 132
tests were collected for the testing work. The authors
performed data preprocessing including data cleaning,
change, and integration. At that point, include extraction is
performed taken after by neural arrange preparing 3. The
utilize of ReLU activation function has been executed. The
mistakes were diminished utilizing the back propagation
calculation rule. The utilize of the RMSProp optimizer was
executed. They dissected misusing the control of the root
mean square strategy. Within, the authors assessed the
execution of stacked and duplex LSTMs. They concluded
that the BLSTM organize shows improved performance for
the long run-in expansion to short-term estimating
capabilities. the utilize of execution measures such as mean
squares. Mistakes, constants of assurance, and mean
absolute errors were calculated 161,

In the article, the authors displayed the objective of
multivariate analysis. Different relapses such as measurable
regression, polynomial regression, sigmoid regression, and
RBF regression are secured. The significant equations of
these regressions have been appeared in general (7],

Neural systems, one of the intelligent information preparing
methods utilized by analysts in different areas over the past
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ten a long time. The arrange is utilized to shape offers of
one NSE company and is arranged for five totally diverse
NSE and N companies. Y. Stock advertise. At that point it
turned out that CNN was ahead of the elective models. it
was moreover decided that the arrange was competent of
giving estimates for the Unused York Times. Stock
showcase indeed in case it is shaped with as it were NSE
data [*8], Usually, conceivable much obliged to the sharing of
common inspiration between two individuals. And after
looking at the comes about of the ARIMA show, it was
absolutely determined that the neural arrange performed
way better than the curiously ARIMA demonstrate [*°],
Using a set of technical indicators as input and deep
learning techniques, this work forecasts the intraday
volatility trends of 500 active currency news stocks in the
Quality & Poverty Index 2. This text concentrates on
architectures that have shown promise in older natural
language processing tasks, such as convolutional neural
networks. The findings indicate that while RNN excels at
modeling complex temporal features for stock market
forecasting and capturing discourse information, CNN can
perform better at extracting linguistics from text. agreement.
Additionally, the approach exhibits some improvement over
earlier, comparable experiments 24,

An accurate stock market forecast is a shared objective
between agricultural technology units and neural networks.
Despite a great deal of work being done, the most recent
forecasting techniques. divided using the mathematical
method and in milliliters (22,

This study aims to categorize the existing methodology in
terms of adjusted procedures, entirely distinct datasets
utilized, performance matrices, and application strategies,
with contaminants. Thirty investigative articles are exploited
by the most prominent newspaper 23,

The primary goal of this research is to develop a reliable
stock market forecasting model by efficiently applying
machine learning algorithms 24, The project was divided
into three stages: preprocessing the stock market dataset was
the first step, and the second involved applying two
supervised machine learning techniques—Random Forest
(RF) and K-Nearest Neighbor, or KNN—and assessing the
accuracy at the end. The prediction accuracy of these two
anticipated models was The results obtained from both
models are expected to reach high accuracy and thus the RF
model achieves an accuracy 0f93.12% - 93.23% which is
consistent with the accuracy analysis indices, F recovery
and measurement 2],

Methodology

Theory

An LSTM model was used in the construction of this
project. This is an advanced RNN capable of handling long-
term retrieval data and dependencies. It was created to
circumvent the issue of vanishing gradients, which causes
RNNs to lose their ability to remember long-term
dependencies.

An LSTM functions similarly to an RNN cell. The three
gates that make up an LSTM cell are the forget, output, and
input gates.

The first gate determines whether data from a previous
timestamp is relevant or may have been overlooked.
Information from the input in the second section is absorbed
by the cell. In the third section, updates from the current
timestamp are carried over to the subsequent timestamp.
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Materials/Components

Tensor Flow: Tensor Flow is an open-source, free
dataflow library. It is primarily employed in neural
network training. These neural networks operate on
"Tensors,” which are multidimensional arrays. This
library facilitates the development of programs and
applications driven by machine learning 261,

Keras: This library offers a neural network interface in
Python. It offers concise, useful error messages. It
lessens the mental strain. The implementations of every
neural networking building block, including layers,
objectives, activation functions, etc., are all included in
this library. The code is made simpler by the use of
these activation functions 271,

Scikit-learn Library: The Support Vector Machine
algorithm is supported by the scikit-learn machine
learning library. It is applied to regression,
classification, and dimensionality reduction. It is based
on the NumPy and Matplotlib libraries [%1,

NumPy: This library is open-source and available for
free. This library handles array computations and is
compatible with Python 24,

Pandas: Data analysis is done using the Pandas library.
The library is based on Python. We can import data from
Excel, CSV, and JSON using it. With the aid of this
library, dataset merging is achievable £,

Matplotlib: Matplotlib is a plotting and visualizing
library that makes graphs easier to understand and
identify relationships between. Plots such as scatter
plots, pie charts, bar charts, line plots, and histograms
are supported (34,

Algorithm

1.

Gather inventory data: Data will be gathered using
the Pandas_datareader library. Tiingo was used to
collect data on the stock market. Tiingo is a financial
data platform that gives everyone access to top-notch
financial tools. The stock dataset for Apple (AAPL)
was utilized.

Preprocessing: To visualize the movement of the stock
price, we will select one field from all those that are
available, such as low, high, open, close, etc. The
closing price of this stock is the field that was chosen.
Scaling: LSTM exhibits sensitivity to scale.
Consequently, the minmax scaler is used to reduce the
values in the data set to values between 0 and 1.
Train-Test Split: 35% of the total data is used for
testing, and 65% is used for training.

Creating the LSTM Model: Because the data we are
using is a "time series data," the value that comes after
depends on the value that came before it. Day 2 can be
said to be dependent upon Day 1, Day 3 on Day 1 and
2, and so forth. Time step: Three days prior to the next
day's output must be taken into account. We have taken
into consideration time step = 100 for this project. As a
result, our x_train will have 100 values added, and our
y_train will have 1 value. Likewise for y text and
X_test.

Forecast Test Data and Check Its Accuracy: The
constructed model is used to forecast experimental data,
and the predicted values are plotted to show how
accurate the model is.

Applying our model to forecast stock prices for the
upcoming 30 days: This model is used to forecast the
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stock price for the upcoming 30 days, from which the
forecast yield is derived.

System Architecture

Data selection: The initial stage involves choosing and
dividing the organization's data into training and testing
sets. 25% is used for testing, and 75% is used for training.
Preprocessing the Data: In this step, we identify the
attributes that the algorithm needs and discard the rest.
Open Trade, High Trade, Low Trade, Close Trade, and
Trade Volume are the attributes that have been chosen.
Normalization is a preprocessing technique that we use to
get values within a range.

LSTM prediction: The LSTM algorithm is used in this
system to forecast stock values. The system is first fed
training data, which is used to train the model. The
predicted and actual values are then compared during the
testing phase.

Evaluation: We compute the accuracy, root mean square
error (MSE), and root mean square error (RMSE) values
for comparison during the evaluation phase.

Result
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Closing vs Time chart

Actual vs Predicted Graph

Future Scope

You can use more time steps to improve accuracy.
Bidirectional LSTM can also be used to increase accuracy.
In the event of a market crash, the present model will not
function because of an abrupt and erratic change in value. It
is possible to add this instantaneous update feature. The
model can be used in the real world through an app or
website once accuracy has been increased.

Conclusion

For stock market forecasting to be possible, a model that
retains memory of previous values and uses historical data is
needed. Numerous techniques exist, such as SVR and
regression, but each has certain drawbacks. Consequently,
LSTM is appropriate for forecasting inventory. An LSTM
model was developed for this project in order to forecast
stock prices using historical data. The accuracy of the model
was confirmed through onboard testing. Ultimately, the
built-in inventory value forecast for the upcoming 30 days
model.
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