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Abstract— Stock market projection patterns are becoming more successful and are regarded as an important activity. As a result, stock
prices will provide large benefits for prudent decision-making. Due to old and unclear information, stock market estimates provide a
considerable challenge for investors. As a result, forecasting the stock market is extremely difficult for investors seeking to maximize their
return on investment. Stock market predictions are made utilizing mathematical approaches and study aids. This study article examines 30
articles to provide an understanding of the procedures involved in the stream as well as the bet calculating approach. ANN and NN
algorithms are the most commonly employed to generate accurate stock market predictions. Despite considerable effort, the most recent
stock market-related prediction system includes numerous flaws. In this study, it is assumed that stock market forecasting is a full process

and that specific factors are more accurate.
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. INTRODUCTION

The word "stock market" refers to a range of markets
where investors can buy and sell shares of publicly traded
corporations. One of the most fascinating innovations of our
time is financial markets. These financial markets have a
large impact on a variety of industries, including business
and employment technology. Investors have primarily used
two strategies to invest their money and enhance returns
while minimising risk: invest in the stock market and make
decisions that maximise returns while minimising risk. The
evolution of stock market forecasting has taken on
substantial relevance among experienced analysts and
investors [2]. Due to the chaotic environment in the market,
it is exceedingly challenging to analyse price actions [3] and
stock market movements. The complexities of stock prices
are influenced by a variety of factors, including quarterly
earnings reports and market headlines. Stock market
capitalisation is used to create stock market indices [4].
Because of the market's ever-changing nature, accurate stock
market forecasting is a difficult task.[5].As a result, many
statistical techniques, such as clustering and autoregressive
integrated moving average, are used to forecast the stock
market. Given that this model [6,7] provides historical data
and ideas supporting the postulates of normalcy.

Il.  LITERATURE REVIEW AND ANALYSIS ON JOURNALS
AND PUBLICATIONS

A. Need of Market Forecasting

By investing in the stock market, the stock market investor
expresses a desire to profit. Because of advanced usage
where projection may lead to successful market forecasts,
the stock market has showed investor interest [34].
Predicting the behavior of the stock market is heavily reliant
on prior knowledge. Fig 1. lllustrates the procedure of the
techniques how the ML techniques process the data and then
analyses it for further use.
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Figl. Need of Market Forecasting

With technical advancements, forecasting the stock market
may now be done using various strategies that were
previously not possible. Many algorithms, primarily
conventional regression, have been employed to forecast the
stock market.However, the artificial neural network (ANN)
and support vector machine (SVM) are two extensively
utilised techniques. Each algorithm has its own method for
detecting patterns and forecasting stock market trends.

The primary goal of this research is to conduct a literature
review on machine learning (ML) techniques to stock
market prediction.

The stock market analysis is the most common and mot
difficult data analysis in the present day world. Many
analysts need a more efficient way to solve the mystery of it.
The research articles published since 2018- 2022 is in
tremendous increase. There are about 650 articles published
in the year 2022. Below are the figures to consummate the
work done in researches over the years.

year Total paper
2018 247
2019 635
2020 677
2021 414
2022 698
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Fig2. Total Publication over the years
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Fig3. Process of choosing Research work

The method utilized to choose the research work to be
examined is quite detailed. The literature is retrieved using
the Scopus database. The first step in selecting a research
project is to search for all articles containing the terms
"Stock Market" and "ML technique." Then, for the next
iteration, we utilized the filters "NSE", "NIFTY",
"Commodities”, and "Economic performance”. The data is
then picked, cleaned, and filtered for further use in two more
iterations.

According to the kind of prediction utilised, we categorised
all prediction models in our collection of evaluated
publications as  regression  (supervised learning),
classification  (supervised learning), or clustering
(unsupervised learning) [36].

Figure 4 depicts a pie chart with percentages of each of
these model types in the articles chosen. The pie chart
shows that regression type studies account for the majority
of instances (54.3%). Classification-based research continue
to account for a considerable portion (44.3%), whereas
clustering models only covered only 1.4% (two studies).

Fig4: Classification Result
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[8] The paper “A survey on artificial neural
network based stock price prediction using various
methods” the authors examine different deep
learning algorithms for prediction of stock price.
Stock price is very unpredictable and in every
second the is a transaction going on in the world so
it is very important for the stock holder to have the
accuracy about the stock price that they are
holding.

[9] The paper “International Stock Index Prediction
Using Artificial Neural Network (ANN) and
Python Programming” the authors. Proposed a
combine method containing tuned Python console
program based on the Neural Network (NN), and
the Artificial Intelligence (Al) to predict future
stock security shell that works with voice and PIN
to authenticate the user. It contains machine
learning and deep learning algorithms for
prediction and the users can have the data on the
contact mail id given by them.

[10] The paper “Stock price forecasting and news
sentiment analysis model using artificial neural
network “the authors have attempted to study the
prediction of stock price with the help of ANN in
which the authors have built 3 models for that first
to predict the future stock price, second for the
prediction of the stock value on the next day and
third one will analyze the sentiments of the news
articles using R-studio.

[11] The paper “A repairing artificial neural
network model-based stock price prediction “the
authors have given the summary of various
literature. In the literature the conclusion was
depend on the training model i.e. the training phase
in which the past record is use for prediction of
future stock records. There are many errors in the
data itself so the removal of error a model is
proposed which is a self-repairing dynamic model
called repairing artificial neural network (RANN).
[12] The paper, the authors of "Stock price
prediction using artificial neural network integrated
moving average" integrated the data to improve the
accuracy of the neural network forecasts. The
experiment is carried out with 10 different
parameter combinations on the neural network, and
the validation is performed on t-test, which
likewise revealed a substantial difference when
compared to the prior model.

.[13] The paper “Application of artificial neural
networks for predicting the stock price in law”
authors used direct propagation method for
forecasting the company's share price and for the
selection of training method reverse error
propagation is used.

[14] The authors of "Time series forecasting of the
Austrian traded index (ATX) using artificial neural
network model" researched and analyzed the
Austrian Traded Index of the Vienna Stock
Exchange using the ANN approach from 2009 to

585



Journal of Harbin Engineering University
ISSN: 1006-7043

10.

11.

12.

13.

14.

2017. The goal of this study is to discover the best
model that can forecast fresh impending but unseen
data with high accuracy.

[15] The paper “Prediction of Closing Stock Prices
Using the Artificial Neural Network in the Stock
Exchange of Thailand's (SET) Market for
Alternative Investment (MAI)" the authors used an
artificial neural network to investigate daily closing
stock prices in the Stock Exchange of Thailand's
(SET) Market for Alternative Investment (MAI).
The results reveal that day traders can profit by
trading the most active stocks in MAL.

[16]. The paper "Stock price prediction using
artificial neural networks" employed LSTM to
predict the identified stock future prices. After
training the model with 60 days of data from a
certain firm stock, it is feasible to forecast the 61st
day stock price. Different optimization strategies
can be applied to improve model performance.
RMS prop optimization is the best optimization for
predicting stock price. The results suggest that
these neural networks outperform existing linear
models.

[17] The paper “The authors proposed machine
learning techniques in stock market closing prices
of various stocks that are predicted using different
algorithms on the ANN toolbox in MATLAB and
correlation of predicted and acquired value analysis
pertaining to a NARX network.

[18] The paper "Prediction of financial time series
using artificial neural networks" want to investigate
the predictive capacity of artificial neural networks
in predicting stock indices. The functionality of
dynamic nonlinear autoregressive networks with
varying time delays was investigated. It is possible
to argue that this type of neural network should be
used in stock market technical analysis.

[19] The paper Indian stock market prediction
using artificial neural networks on tick data"
employed neural networks based on three distinct
learning algorithms: Levenberg-Marquardt, Scaled
Conjugate Gradient, and Bayesian Regularization.
The results suggest that using tick data to predict
the stock market improves and increases accuracy.
[20] In the paper “An Experimental Study on the
Effectiveness of Artificial Neural Network-Based
Stock Index Prediction” employed Keras as a
neural network library and TensorFlow as a
backend for the MLP and LSTM analysis, using
the Dow Jones Index (DJI) as the data source. The
results suggest that the prediction abilities of MLP
and LSTM are equal.

[21] In the paper Prediction of agriculture and
mining stock value listed in kompas100 index
using artificial neural network backpropagation™
employs technical analysis in conjunction with the
Artificial Neural Network Backpropagation
method, one of the machine learning techniques
that has grown in popularity in tandem with the
rapid development of data mining and big data

15.

16.

17.

18.

19.

20.

21.
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analytics, to generate predictions with the highest
accuracy and fewest errors. Stock prediction
accuracy can be inferred from the accuracy
performance prediction of using MAE, MSE,
RMSE, and MAPE, which shows that the deviation
of the predicted values of artificial neural network
backpropagation from the actual values at
agricultural and mining stock prices is sufficiently
small.

[22]. In the paper “Forecasting portfolio
optimization using artificial neural network and
genetic algorithm” authors performed a study
which shows that prediction of future stock values
using ANN and then form optimal stock portfolios
using GA with aims to get the best optimization of
maximal return and minimal risk value.

[23] In the paper “Implementation of Artificial
Neural Network to Predict S&P 500 Stock Closing
Price" presented ANN back-propagation to predict
the closing price of the S&P 500 exchange traded
stocks using historical data, and the findings
demonstrate that the average MAPE has a high
stock prediction rate.

[24] In the paper Stock Price Prediction Based on
Information Entropy and Artificial Neural
Network" suggested a combined machine learning
framework with information theory and Artificial
Neural Network (ANN). This approach cleverly
uses information entropy to allow ANN time series
modelling, non-linear causation, and stock
relevance. Our analysis of the stock prices of
Google, Amazon, Facebook, and Apple
demonstrates that this machine learning approach is
realistic.

[25] The writers of "Stock market prediction using
artificial neural networks" suggested an application
to tackle stock evaluating, which is a testing issue
that can precisely anticipate bearings of stock value
movement.

[26] The paper “Stock prediction scrutiny using
artificial neural network” authors have conducted a
survey of neural networks in predicting stocks
price in the market. The study explains how neural
networks outperform the current methods.

[27] In the paper “A Comparative Study of
Artificial Neural Networks and Support Vector
Machines for predicting stock prices in National
Stock Exchange of India” authors proposed a
system for prediction of future trend of a stock
price in share market and for that both Support
Vector Machines and Artificial Neural Networks
models are used to forecast the closing price of a
specific stock listed on the National Stock
Exchange.

[28] The paper “Variable Selection for Artificial
Neural Networks with Applications for Stock Price
Prediction” propose a new ANN method by
selection of set of variables that are the input
variables and compared the result using some set of
data and predict the accuracy for stock price.
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22. [29] The paper “Short term prediction framework
for Moroccan stock market using artificial neural
networks” they present a framework for stock
markets based on ANN that is short term
forecasting in which future prediction for trends of
stock market for which framework is proposed to
efficiently implement different ANN architectures
like Multi-Layers Perceptron (MLP) and the Long
Short- Term Memory (LSTM). The framework
involves the use of tick-by-tick data and a selection
of technical indicators as input variables and fixes
the issues related to the imbalanced target classes
and the non-regularly spaced input data.

23. [30] In the paper “Literature review on artificial
neural networks techniques application for stock
market prediction and as decision support tools” in
this paper the literature review was conducted
where the use of ANN in the field of Stock price
prediction was used and database was collected
from ProQuest electronic the studies shows that the
ANN stock market prediction have high accuracy
in prediction of stock rate.

24. [31] In the paper “Hybrid models for intraday stock
price forecasting based on artificial neural
networks and metaheuristic algorithms” author
proposed hybrid model for the highest prediction
rate of stock price in this comparison was made by
integrating 9 models and result show that PSO-
BPNN model yielded the highest prediction.

25. [32] In the paper “Forecasting stock price using
integrated  artificial neural network  and
metaheuristic algorithms compared to time series
models” the authors with the help of artificial
neural network (ANN) predicted the stock price
indices and train it with social spider optimization
(SSO) a metaheuristic algorithms and bat algorithm
(BA) and also have used some input variables.
Following the application of the techniques known
as genetic algorithms (GA), a heuristic algorithm
for feature selection, and various loss functions,
such as mean absolute error (MAE), as error
evaluation criteria for stock value prediction.

IV. CONCLUSION

The above paper consists the study of high-quality journal
papers which shows that Artificial Neural Networks along
with various machine learning algorithm helps in prediction
of stock market price. We can propose different models and
can use MATLAB for the prediction of stock which results
in better accuracy for the prediction of price. Many machine
learning algorithms can anticipate the stock market with
excellent accuracy. Some suggest novel ML models to
improve accuracy. The majority of ML models are NNs,
while SVM and LSTM are also utilised.

According to an assessment of current studies, the
significant growth in the application of deep learning
techniques will continue into the 2020 and 2021 years. This
new research indicated that all deep learning-based studies
used better LSTM models to predict stock market
characteristics. Based on this data, we can infer that LSTM
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networks are far more successful than other types of deep
learning (such as CNN and RNN), producing more robust
predictions.

REFERENCES

[1] Qian, Bo, and Khaled Rasheed. "Stock market prediction with
multiple classifiers." Applied Intelligence 26, no. 1 (2007).

[2] N.ALA. Hussain, S.S.A. Ali, M.N.M. Saad, N. Nordin, 2016,
December. Underactuated nonlinear adaptive control approach using
U-model for multivariable underwater glider control parameters. In
2016 IEEE International Conference on Underwater System
Technology: Theory and Applications (USYS) (pp. 19-25). IEEE.

[3] Shah, Dev, Haruna lIsah, and Farhana Zulkernine. "Stock market
analysis: A review and taxonomy of prediction techniques.”
International Journal of Financial Studies 7, no. 2 (2019)

[4] Pathak, Ashish, Nisha P. Shetty., 2019. Indian stock market
prediction using ML and sentiment analysis. In Computational
Intelligence in Data Mining, pp. 595- 603. Springer, Singapore, pp.
595-603.

[5] Patel, Jigar, Sahil Shah, Priyank Thakkar, and Ketan Kotecha.
"Predicting stock and stock price index movement using trend
deterministic data preparation and machine learning techniques.”
Expert systems with applications 42, no. 1 (2015): 259-268.

[6] Hernandez-Alvarez, Myriam, Edgar A. Torres Hernandez, Sang
GuunYoo., 2019. Stock Market Data Prediction Using ML
Techniques.‘ In International Conference on Information Technology
& Systems, Springer, Cham, pp. 539- 547.

[7] S. Banik, A.K. Khan, M. Anwer, 2012, December. Dhaka stock
market timing decisions by hybrid machine learning technique. In
2012 15th International Conference on Computer and Information
Technology (ICCIT) (pp. 384-389). IEEE

[8] Kumar, S., Gupta, R., Kumar, P., & Aggarwal, N. (2021, May). A
Survey on Artificial Neural Network based Stock Price Prediction
Using Various Methods. In 2021 5th International Conference on
Intelligent Computing and Control Systems (ICICCS) (pp. 1866-
1872). IEEE.

[9] Safari, A., & Ghavifekr, A. A. (2021, February). International stock
index prediction using artificial neural network (ANN) and Python
programming. In 2021 7th International Conference on Control,
Instrumentation and Automation (ICCIA) (pp. 1-7). IEEE.

[10] Yadav, S., Suhag, R. S., & Sriram, K. V. (2021). Stock price
forecasting and news sentiment analysis model using artificial neural
network. International Journal of Business Intelligence and Data
Mining, 19(1), 113-133.

[11] Prabin, S. M., & Thanabal, M. S. (2021). A Repairing Atrtificial
Neural Network Model-Based Stock Price Prediction. International
Journal of Computational Intelligence Systems, 14(1), 1337-1355.

[12] Suryani, I, & Buani, D. C. P. (2020, November). Stock price
prediction using artificial neural network integrated moving average.
In Journal of Physics: Conference Series (Vol. 1641, No. 1, p.
012028). 1OP Publishing.

[13] Eremin, S. G., Belyaev, A. M., Kamolov, S. G., Kopina, A. A, &
Evsikov, A. M. (2020). Application of artificial neural networks for
predicting the stock price in law. International Journal of Advanced
Trends in Computer Science and Engineering, 9(4), 6048-6052.

[14] Hunjet, A., & Turcin, I. (2020). Time Series Forecasting of the
Austrian Traded Index (ATX) Using Artificial Neural Network
Model. Tehni¢kivjesnik, 27(6), 2053-2061.

[15] Chaysiri, R., & Ngauv, C. (2020, November). Prediction of closing
stock prices using the Artificial Neural Network in the Market for
Alternative Investment (MAI) of the Stock Exchange of Thailand
(SET). In International Symposium on Integrated Uncertainty in
Knowledge Modelling and Decision Making (pp. 335-345). Springer,
Cham.

[16] Patel, M. B., & Yalamalle, S. R. (2014). Stock price prediction using
artificial neural network. International Journal of Innovative Research
in Science, Engineering and Technology, 3(6), 13755-13762.

587



Journal of Harbin Engineering University
ISSN: 1006-7043

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

Mahendran, A., Vasavada, K. A., Tuteja, R., Sharma, Y.,
&Vijayarajan, V. (2020). Stock market analysis and prediction using
artificial neural network toolbox. In Embedded Systems and Avrtificial
Intelligence (pp. 559-569). Springer, Singapore.

GALLARDO DEL ANGEL, Roberto. Financial time series
forecasting using Artificial Neural Networks. Revista Mexicana de
Economia y Finanzas Nueva Epoca REMEF, [S.1], v. 15, n. 1, p. 105-
122, jan. 2020. ISSN 2448-6795.

Selvamuthu, D., Kumar, V., & Mishra, A. (2019). Indian stock
market prediction using artificial neural networks on tick data.
Financial Innovation, 5(1), 1-12.

Tsai, Y., & Zhao, Q. (2019, July). An experimental study on the
effectiveness of artificial neural network-based stock index
prediction. In 2019 International Conference on Machine Learning
and Cybernetics (ICMLC) (pp. 1-6). IEEE.

Rikumahu, B. (2019, July). Prediction of agriculture and mining stock
value listed in kompas100 index using artificial neural network
backpropagation. In 2019 7th International Conference on
Information and Communication Technology (ICoICT) (pp. 1-5).
IEEE.

Solin, M. M., Alamsyah, A., Rikumahu, B., & Saputra, M. A. A.
(2019, July). Forecasting portfolio optimization using artificial neural
network and genetic algorithm. In 2019 7th International Conference
on Information and Communication Technology (IColCT) (pp. 1-7).
IEEE.

Fitriyaningsih, I., Tampubolon, A. R., Lumbanraja, H. L., Pasaribu,
G. E., &Sitorus, P. S. (2019, March). Implementation of Artificial
Neural Network to Predict S&P 500 Stock Closing Price. In Journal
of Physics: Conference Series (Vol. 1175, No. 1, p. 012107). IOP
Publishing.

Yeze, Z., & Yiying, W. (2019, March). Stock price prediction based
on information entropy and artificial neural network. In 2019 5th
International Conference on Information Management (ICIM) (pp.
248-251). IEEE.

Bharne, P. K., & Prabhune, S. S. (2019, May). Stock market
prediction using artificial neural networks. In 2019 International
Conference on Intelligent Computing and Control Systems (ICCS)
(pp. 64-68). IEEE.

Sundar, G., & Satyanarayana, K. (2019). Stock prediction scrutiny

using artificial neural network. Int. J. Recent Technol. Eng, 7, 105-
108.

Rajput, G. G., & Kaulwar, B. H. (2019, March). A comparative study
of artificial neural networks and support vector machines for
predicting stock prices in National Stock Exchange of India. In 2019

(28]

[29]

(30]

(31]

(32]

(33]

[34]

(35]

(36]

[37]

(38]

Vol 44 No. 7
July 2023

International Conference on Data Science and Communication
(IconDSC) (pp. 1-7). IEEE.

Kim, G. H., & Kim, S. H. (2019). Variable selection for artificial
neural networks with applications for stock price prediction. Applied
Artificial Intelligence, 33(1), 54-67

Labiad, B., Berrado, A., & Benabbou, L. (2018, October). Short term
prediction framework for moroccan stock market using artificial
neural networks. In Proceedings of the 12th International Conference
on Intelligent Systems: Theories and Applications (pp. 1-6).

Firdaus, M., Pratiwi, S. E., Kowanda, D., &Kowanda, A. (2018,
October). Literature review on artificial neural networks techniques
application for stock market prediction and as decision support tools.
In 2018 Third International Conference on Informatics and
Computing (ICIC) (pp. 1-4). IEEE.

Chandar, S. K. (2021). Hybrid models for intraday stock price
forecasting based on artificial neural networks and metaheuristic
algorithms. Pattern Recognition Letters, 147, 124-133.

Shahvaroughi Farahani, M., & Razavi Hajiagha, S. H. (2021).
Forecasting stock price using integrated artificial neural network and
metaheuristic algorithms compared to time series models. Soft
Computing, 25(13), 8483-8513.

A. Sharma, D. Bhuriya, U. Singh, 2017, April. Survey of stock
market prediction using a machine learning approach. In 2017
International conference of Electronics, Communication and
Aerospace Technology (ICECA) (Vol. 2, pp. 506-509). IEEE

. Kumar, Deepak, Pradeepta Kumar Sarangi, and Rajit Verma. "A
systematic review of stock market prediction using machine learning
and statistical techniques." Materials Today: Proceedings 49 (2022):
3187-3191.

Mokhtari, Sohrab, Kang K. Yen, and Jin Liu. "Effectiveness of
artificial intelligence in stock market prediction based on machine
learning." arXiv preprint arXiv:2107.01031 (2021).

Mintarya, Latrisha N., Jeta NM Halim, Callista Angie, Said Achmad,
and Aditya Kurniawan. "Machine learning approaches in stock
market prediction: a systematic literature review." Procedia Computer
Science 216 (2023): 96-102.

Htun, Htet Htet, Michael Biehl, and Nicolai Petkov. "Survey of
feature selection and extraction techniques for stock market
prediction." Financial Innovation 9, no. 1 (2023): 26.

Sawale, Gaurav J., and Manoj K. Rawat. "Stock Market Prediction
using Sentiment Analysis and Machine Learning Approach." In 2022
4th International Conference on Smart Systems and Inventive
Technology (ICSSIT), pp. 1-6. IEEE, 2022.

588



