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Abstract -

Predicting stock prices is a complex and challenging
task that has garnered significant interest from
investors and researchers alike. Time series analysis
is a powerful technigue that can be used to forecast
future stock prices based on historical data. This
approach involves analyzing trends, patterns, and
other statistical features of stock price data over time
to identify underlying relationships and make
predictions.

One of the primary benefits of time series analysis
for stock price prediction is its ability to account for
the inherent volatility and unpredictability of
financial markets. By modeling and forecasting
changes in stock prices over time, investors can
make more informed decisions about when to buy,
sell, or hold investments.

However, time series analysis also presents some
challenges, such as the need to carefully select
appropriate statistical models, deal with missing or
incomplete data, and account for other factors that
may influence stock prices, such as economic trends
and political events.

Despite these challenges, time series analysis has
proven to be a valuable tool for predicting stock
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prices and informing investment decisions. As
financial markets continue to evolve and become
increasingly complex, the use of time series analysis
is likely to become even more important for
investors seeking to maximize returns while
managing risk.
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I. INTRODUCTION

Predicting stock prices is a crucial task in the field of
finance as it helps investors and traders to make
informed decisions about buying and selling stocks.
Time series analysis is one of the most popular
methods used to predict stock prices as it takes into
account historical data and trends to forecast future
prices.



Time series analysis involves analyzing and
modeling a series of data points that are collected
over time. In the case of stock prices, this data can
include daily closing prices and volume for a
particular stock. By analyzing this data, it is possible
to identify patterns and trends that can be used to
make predictions about future prices.

Predicting stock prices using time series analysis is a
popular and challenging problem in finance and
economics. Time series analysis involves analyzing
historical data over a period of time to identify
patterns and trends that can be used to predict future
trends. The idea behind predicting stock prices is to
use historical stock data to build a mathematical
model that can accurately forecast future stock prices.

Time series analysis involves using statistical
methods to identify patterns and trends in historical
data. These methods include linear regression,
moving averages, autoregressive integrated moving
average (ARIMA) models, and exponential
smoothing. These techniques are used to identify
trends, seasonal patterns, and cyclic patterns in stock
prices.

Once the patterns and trends have been identified,
they can be used to make predictions about future
stock prices. However, predicting stock prices is a
complex task and involves several challenges. One
of the major challenges is the inherent volatility of
the stock market, which can lead to sudden and
unexpected fluctuations in stock prices. Additionally,
there are several external factors such as global
economic conditions, political instability, and
natural disasters that can also affect stock prices.

Despite these challenges, time series analysis
remains a popular technique for predicting stock
prices. In recent years, machine learning algorithms
such as artificial neural networks and deep learning
have also been used to predict stock prices. These

techniques have shown promising results and have
the potential to improve the accuracy of stock price
predictions.

In summary, predicting stock prices using time series
analysis is a challenging task that involves
identifying patterns and trends in historical data to
forecast future stock prices. While there are several
challenges associated with predicting stock prices,
time series analysis remains a popular and effective
technique for making accurate stock price
predictions.

Time series analysis involves analyzing historical
stock price data to identify trends, patterns, and other
statistical features that can be used to make
predictions about future price movements. By
carefully selecting appropriate statistical models and
accounting for various factors that may influence
stock prices, investors can use time series analysis to
make informed decisions about when to buy, sell, or
hold investments.

Despite its potential benefits, time series analysis
also presents significant challenges, such as dealing
with missing or incomplete data, accounting for
external factors that may influence stock prices, and
selecting appropriate statistical models. However,
with proper training and expertise, investors can use
time series analysis to gain valuable insights into the
dynamics of financial markets and make more
informed investment decisions.

As financial markets continue to evolve and become
increasingly complex, the ability to accurately
predict future stock prices will become even more
important for investors seeking to maximize their
returns while managing risk. This makes time series
analysis a valuable tool for any investor looking to
stay ahead of the curve and make smart investment
decisions.



Predicting stock prices is a crucial task for investors
seeking to make informed decisions and maximize
their returns. Time series analysis has emerged as a
powerful tool for modeling and predicting changes
in stock prices over time. This literature survey aims
to review and analyze various techniques and models
used for predicting stock prices using time series
analysis.

I1.RELATED WORK

The implementation procedure of Predicting Stock
Price Using Time Series Analysis in the following
steps:

Step 1: Import Required Libraries
We will start by importing the required libraries such
as pandas, numpy, matplotlib, and statsmodels.

CODE -

ENGER pd

numpy np
matplotlib.

statsmodels.

Step 2: Load the Dataset
We will load the stock price dataset into a pandas
dataframe. For this example, | will use the stock
price of Apple Inc. (AAPL) from Yahoo Finance.
CODE -

('AAPL.csv')

Step 3: Data Cleaning and Preprocessing

Next, we will clean and preprocess the dataset by
dropping any null values and converting the date
column to a datetime object.

df. (inplace )
df['Date'] = pd. (df['Date'])
('Date’, inplace )

df.

Step 4: Visualize the Data

We will now plot the stock prices to visualize the
data and check for any trends or seasonality.

(df[ 'Close'])

('AAPL Stock Price')
('Date')
('Price')

O

Step 5: Stationarity Check
The ARIMA model requires the time series to be
stationary. We can check for stationarity using the
Dickey-Fuller test.
CODE -

(window=12)_7:1()
(window=12).- ()

rolnean = timeseries.
ralstd - tineseries.

plt.
plt.
plt.
plt.
plt.

dfoutput = pd.
key, value
dfoutput[ 'Cr
(dfoutput)

-key] value

et stationarity(df 'Close'])

If the p-value is less than 0.05, we can reject the
null hypothesis and consider the time series as
stationary. Otherwise, we need to apply differencing
to make it stationary.

Step 6: Apply Differencing
If the time series is not stationary, we can apply
differencing to make it stationary. We can use the
first-order differencing to remove the trend.




CODE -

df _diff - df['Close'].

test_stationarity(df_diff)

Step 7: Determine the Model Parameters

We will use the Autocorrelation Function (ACF) and
Partial Autocorrelation Function (PACF) plots to
determine the model parameters.

CODE —

statsmodels.

plot_acf, plot_pacf
plot_acf(df_diff)

plt

1. METHODOLOGY

Predicting stock prices using time series analysis is a
popular topic among data analysts and financial
experts. Here is a basic methodology for predicting
stock prices using time series analysis:

e Data Collection: Collect stock price data
from a reliable source such as Yahoo Finance
or Google Finance. This data should include
daily closing prices and volume for a
particular stock.

e Data Cleaning: Check the data for any
missing values, duplicates or outliers. If any
issues are found, they should be addressed
accordingly.

e Model Selection: Choose the best-fit model
based on various statistical metrics such as
AIC, BIC, and MSE.

e Model Evaluation: Evaluate the model using
various techniques such as residual analysis
and forecast accuracy metrics.

e Forecasting: Use the selected model to
predict future stock prices based on historical

data. These predictions can be used to make
informed investment decisions.

¢ Refinement: Regularly re-evaluate and refine
the model as new data becomes available to
ensure that it remains accurate and effective.

It is important to note that predicting stock prices
IS not an exact science, and there are many factors
that can influence stock prices that are outside of the
scope of time series analysis. Therefore, it is
important to use caution and consider multiple
sources of information when making investment
decisions. Additionally, this methodology should be
tailored to the specific needs of each individual
investor or analyst.

IV. PROPOSED MODEL

Based on the literature survey, we propose a hybrid
model for predicting stock prices using time series
analysis. The proposed model combines the
strengths of both the ARIMA and LSTM maodels,
while mitigating their limitations.

The proposed model consists of the following
steps:

e Data preprocessing: The historical stock
price data is preprocessed to remove any
missing values or outliers, and to ensure that
the data is stationary.

e LSTM modeling: The LSTM model is then
used to capture any non-linear patterns and
trends in the data that may not have been
captured by ARIMA arcitecture. The LSTM
arcitecture takes the initial predictions from
the ARIMA arcitecture as input and
generates final predictions.



Model evaluation: The accuracy and
reliability of the predictions made by the
hybrid arcitectue.
"Stock price prediction using LSTM, RNN
and CNN-SVM" by Amit Kumar and Parul
Agarwal (2021):

The authors proposed a hybrid model that
combines Long Short-Term  Memory
(LSTM), Recurrent Neural Network (RNN)
and Convolutional Neural Network (CNN)
with Support Vector Machines (SVM) for
stock price prediction. The model was tested
on real-world stock data and showed
significant improvements in prediction
accuracy compared to traditional machine
learning models.

"Forecasting stock prices using time series
models" by Shahriar Shariatmadari and
Mahdi Amiripour (2020):

The authors investigated the performance of
various time series models, including
Autoregressive Integrated Moving Average
(ARIMA), Seasonal ARIMA (SARIMA),
and Exponential Smoothing (ES) for stock
price prediction. The results showed that
ARIMA and SARIMA models outperformed
ES for predicting stock prices.

"A hybrid model based on LSTM and
attention mechanism for stock price
prediction” by Yuelong Zhu et al. (2020):

The authors proposed a hybrid model that
combines LSTM with attention mechanism
for stock price prediction. The model was
tested on real-world stock data and showed
significant improvements in prediction

accuracy compared to traditional machine
learning models.

e "Forecasting stock price using wavelet neural
network and support vector machine” by
Minghui Li et al. (2019):

e The authors proposed a hybrid model that
combines wavelet neural network (WNN)
with support vector machine (SVM) for stock
price prediction. The model was tested on
real-world stock data and showed significant
improvements in  prediction  accuracy
compared to traditional machine learning
models.

e "A novel hybrid model based on LSTM and
ARIMA for stock price prediction™ by Wei
Zhang et al. (2019):

e The authors proposed a hybrid model that
combines LSTM with ARIMA for stock
price prediction. The model was tested on
real-world stock data and showed significant
improvements in  prediction accuracy
compared to traditional machine learning
models.

Overall, predicting stock prices using time series.
Time series analysis techniques. It is widely used by
financial analysts, traders, and investors to make
informed decisions about buying and selling stocks,
and to mitigate risks associated with investing in the
stock market.

V. ARCHITECTURE, MODULE AND
PICTURES

The overall architecture of Predicting Stock Price
Using Time Series Analysis typically involves
several key components and steps, as follows:



e Data collection and preprocessing: The first There are various modules and tools used in

step is to collect historical stock price data,

Predicting Stock Price Using Time Series Analysis,

typically from public sources such as stock Wwhich can be broadly categorized as follows:

exchanges or financial data providers. Data
preprocessing may also involve transforming
the data to ensure that it is stationary, which
is a prerequisite for many time series analysis
techniques.

e Model selection: predicting stock prices.
This may involve evaluating various models,
such as ARIMA, exponential smoothing, or
LSTM, based on their performance on the
preprocessed data. Model selection may also
involve tuning various hyperparameters of
the model to optimize its accuracy and
generalization.

e Model training: Once a model has been
selected, it is trained on the preprocessed data
using an appropriate algorithm or technique.

e Prediction and visualization: Finally, the
trained model is used to future horoscope of
stock prices based on historical data. The
results of the prediction may be visualized
using various charts and graphs to facilitate
interpretation and decision-making.

Overall, the architecture of Predicting Stock Price
Using Time Series Analysis is characterized by an
iterative and data-driven approach that involves

several key steps, from data collection and
preprocessing to model selection, training,
evaluation, and prediction. The accuracy and

reliability of the analysis depend on the quality of the
data, the appropriateness of the model and its
parameters, and the robustness of the evaluation and
prediction process.

MODULES

e Data processing and visualization modules:
These modules are used to collect, preprocess,
and visualize historical stock price data.
Examples of such modules include Pandas,
NumPy, Matplotlib, and Seaborn. These
modules can be used to manipulate and
transform the data, generate plots and charts
to visualize the data, and perform exploratory
data analysis to gain insights into the data.

e Time series analysis and modeling modules:
These modules are used to develop and train
statistical models for predicting future stock
prices based on historical data. Examples of
such modules include statsmodels, Prophet,
TensorFlow, and Keras.

e Machine learning modules: These modules
are used to develop and train machine
learning models that can be used for
predicting stock prices. Examples of such
modules include scikit-learn, XGBoost, and
LightGBM.

e Deployment and visualization modules:
These modules are used to deploy and
visualize the trained models for real-time
prediction and decision-making. Examples
of such modules include Flask, Django, and
Streamlit. These modules can be used to
develop  web-based dashboards and
applications that can be used to visualize and
interact with the predicted stock prices in
real-time.



In terms of pictures and visualizations, various charts
and graphs can be used to visualize the historical and
predicted stock prices. For example, line charts,
candlestick charts, and OHLC charts can be used to
visualize the trends and patterns in the historical
stock prices.

PICTURES

pictures and visualizations are an important part of
Predicting Stock Price Using Time Series Analysis.
There are various types of pictures and visualizations
that can be used to represent the historical and
predicted stock prices, including:

Line charts:

one of the most commonly used
visualizations for historical stock prices.
They show the trend in the stock prices over
time, with each data point represented by a
point connected by a line.
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Candlestick charts: Candlestick charts are
similar to line charts but provide additional
information about the stock prices, such as
the opening and closing prices, as well as the
highs and lows for each day.
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e OHLC charts:
chart that provides even more detailed
information about the stock prices. They
show the opening and closing prices, as well
as the highs and lows, for each day.
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e Heat maps: Heat maps used for the visualize

the relationships in between different

variables.



32

Helght (m)
[t
=

-

Scatter plots: Scatter plots can be used to
visualize the relationships between two or
more variables in the data. For example, a
scatter plot can be used to show the
relationship between the stock prices and the
trading volume.

Digrmeter fem)

Time series plots: Time series plots can be
used to visualize the trend and patterns in the
historical stock prices. They show the stock
prices over time, with each data point
represented by a point on the graph.
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| These pictures and visualizations can be used to gain

insights into the data, identify trends and patterns,

and communicate the results of the analysis to

stakeholders. They can also be used to develop web-
based dashboards and applications that allow users
to interact with the predicted stock prices in real-time.

VI. CONCLUSION

Predicting Stock Price Using Time Series Analysis
is an important and widely studied topic in the field
of finance and data science. The ability to accurately
predict future stock prices can provide valuable
insights into market trends and help investors and
financial planners make more informed decisions.

However, there are also several limitations and
challenges associated with Predicting Stock Price
Using Time Series Analysis. These include the
inherent complexity and volatility of the stock
market, the quality and availability of historical data,
and the challenge of accurately predicting future
trends and events.

Despite these challenges, ongoing advancements in
technology and data science are likely to further



improve the accuracy and reliability of Predicting
Stock Price Using Time Series Analysis in the
coming years. This includes the development of
more advanced models and algorithms, as well as the
integration of new data sources and tools for data
visualization and analysis.

In conclusion, Predicting Stock Price Using Time
Series Analysis is a complex and challenging area of
research, but one that has significant implications for
the financial industry and the wider economy. With
continued research and development, it has the
potential to revolutionize the way investors and
financial planners make decisions about buying,
selling, and holding stocks, and to provide valuable
insights into market trends and fluctuations.

VIl. EUTURE SCOPE

Predicting Stock Price Using Time Series Analysis
has a significant role to play in the future of finance
and investment. As technology continues to advance,
new and more powerful tools for data analysis and
predictive modeling are being developed, which are
likely to further improve the accuracy and reliability
of stock price predictions.

One potential application of Predicting Stock Price
Using Time Series Analysis is in the development of
personalized investment advice and financial
planning services. By combining historical stock
price data with individual financial goals and risk
tolerance, it is possible to develop customized
investment strategies that are tailored to the unique
needs of each investor.

In addition, Predicting Stock Price Using Time
Series Analysis can be used to monitor and predict
broader economic trends, such as changes in GDP,
inflation rates, and interest rates. This can provide
valuable insights into the overall health of the

economy, as well as inform policy decisions and
government spending priorities.

Overall, Predicting Stock Price Using Time Series
Analysis is a rapidly evolving field with significant
potential for future applications. As technology
continues to advance and more powerful tools for
data analysis and predictive modeling become
available, it is likely that we will see a continued
expansion in the use of these techniques in the
financial industry and beyond.
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