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ABSTRACT

The stock market is unstable, but the use of machine learning algorithms allows to predict its future dynamics
before spending. The most popular area of scientific research right nowadays is machine learning, which involves
enabling computers to perform tasks that often require human intelligence. The purpose of this paper is to construct
a model using a network of Long-Short Term Memory model (LSTM) to forecast future stock market values. The paper
presents the advantages and disadvantages of machine learning for assessing and forecasting the stock market. A
review of literature on the application of machine learning models in key areas of finance using methodological
model assessment and data manipulation is also available. This paper focuses on the losses of the SME sector due
to COVID-19 by doing a comparative study using secondary data collection between the predicted closed stock
prices and actual stock prices of the BSE SME IPO index for the period from 1 January 2018 to 30 April 2021.The
LSTM network of Recurrent Neural Networks (RNNs) most effective deep learning model, is used to predict stock
prices. The study provides insight and direction on where lockdown has a massive impact on the stock prices of BSE
SME IPOs. The authors developed a model for predicting the future value of stock in the market, the application of
which gave some positive results, demonstrating the need for machine learning and how it can change the world of
finance. The novelty of the study is that in India, machine learning and deep learning methods in the field of finance
are used much less often than in other countries.
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OPUTUHAJNIbHAS CTATbA

CpaBHUTENbHOE UcCcea0BaHMUE C MOMOLLbIO
pPeKYpPpEHTHbIX HEMPOHHbIX CeTen npeanoaaraemMbix
U PaKTUUECKUX LLEeH Ha aKL MU MaJbIX U CpeaHUX
npepnpuatuii bombeickon GoHAO0BOK BUpPIKK

B nepuop naHgemmuun COVID-19

C.Kayp?, A. MyHae®, A.K. loan®

2 YumeepcuteT AMutu, Hoiaa, Yrtap-lpagew, MHous;

® CayTreMnTOHCKMIt yHUBepCUTeT, Manaisus;

¢ MIHCTUTYT ynpaBneH4Yeckux nccnepoBaHmii Maxapamku ArpaceHa, Hoto-Oenu, MHaus

AHHOTAUMA
MOoHAOBbIN PbIHOK HECTabUNEH, HO UCMONb30BaHME aNrOpUTMOB MALUMHHOIO 0by4YeHMs NO3BONSIET CMPOrHO3MPOBATL €ro
6yayLuyto AMHAMKKY nepeq pacxogoBaHueM cpeacts. CamMoi nonynspHom 061acTblo Hay4YHbIX MCCIEef0BaHWUIA B HacTosLee
BpeMs SBNSETCS MalMHHOe 06yyeHue, KOTOpoe npeanonaraeT NpefocTaBneHne KOMMboTePaM BO3MOXHOCTM BbIMOHATb
3ajauu, 4yacto Tpebylowme YenoBeyeckoro MHTennekTa. Llenblo faHHOM CTaTbu SBASETCS NMOCTPOEHWE MOAENW, UCMOb-
3yIOLLEN CeTb AOMFOCPOYHOM M KpaTKOCpouHOM namsatu (LSTM), ons nporHo3mMpoBaHus Byayliein CTOMMOCTM akumid Ha
pbiHKe. [pencTaBneHbl NPEUMYLLECTBA U HELOCTATKMU MALUMHHOMO 06yYeHUs AN OLEHKM M NPOrHO3MPOBAHMS GOHLOBOIO
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pbiHka. CoenaH 0630p AuTepaTypbl MO NPUMEHEHUIO MOAENEN MAWMHHOIO 0ByYyeHUs B KAHOUYEBbIX 06/1acTax GUHAHCOB
C UCMONb30BaHNEM METOLMYECKON OLLEHKM MOAENN U MAaHUMYAUPOBaHWUS AaHHbIMU. OCHOBHOE BHUMMaHWe yaeneHo yobIT-
kam cektopa MMCI1 n3-3a COVID-19 nyteM CpaBHUTENBHOIO UCCNELOBAHMS MPOrHO3MPYEMbIX LLeH Ha akLuuuM Ha MOMEHT
3aKpbITMA U HAKTUYECKMX LeH Ha akumm nHaekca IPO mManbix 1 cpeaHmx komnanmii BSE 3a nepuog ¢ 1 aHBapa 2018 no
30 anpens 2021 r. ins NnporHO3npoBaHMa LLeH Ha akLyMK MCMONb30BaHa Moaenb rybokoro obyyeHns LSTM kak Haubonee
3ddeKkTMBHAn cpeam pekyppeHTHbIX HelpoHHbIx ceTel (RNN). MccnepoBanune gaet npencraBneHne o TOM, Kakoe BUsSHKE
0Ka3bIBaET KAPAHTUH Ha LieHbl akuuii npu IPO Manoro u cpenHero 6msHeca Ha BSE. ABTopbl pa3paboTanv moaenb Ans npo-
rHO3MpPOBAHUA BYAYLLEN CTOMMOCTM aKLMIA HA PbIHKE, MPUMEHEHWE KOTOPOW 1aN0 HECKObKO MOMOXMUTENbHbIX PE3YNbTaTOB,
YTO MPOAEMOHCTPUPOBANO HEOBXOAMMOCTb MALLMHHOIO 06YYEHMS U TO, KaK OHO MOXET U3MEHUTb MUP dUHaHCoB. HoBU3Ha
MCCNenoBaHua COCTOMUT B TOM, YTO B MIHAMM MeToabl MaWMHHOIO 0byyeHust u rmybokoro obyyeHus B 061acT GuHAHCOB
MCMONb3YHOTCS FOPa3a0 Pexe, YeM B APYrMX CTpaHaXx.

Kntoyessie cnosa: rny6okoe obyyeHune; MCI1; IPO; bomberickas doHpoBas 6upxa; RNN; LSTM

Ans yumupoeanus: Kaur S., Munde A., Goyal A.K. A comparative study of the envisaged and definite stock prices of BSE
SMEs using RNN during the COVID-19 pandemic. @uHaHcel: meopus u npakmuka. 2024;28(2):40-49.DOI: 10.26794/2587-

5671-2024-28-2-40-49

INTRODUCTION

Throughout the last few decades, the global
economy has evolved drastically. Nevertheless,
just because the economy is growing, it does
not eliminate future outbreaks. Beginning with
the Great Depression in the early 1930s, the
global economy was heavily impacted. It began
in the United States in 1929 and quickly spread
throughout the world. Businesses were closed,
poverty and unemployment increased, and global
trade was disrupted. The major impact was on the
stock market, which crashed badly at the time of
the Great Depression.

According to Ben Bernanke (Former head of the
Federal Reserve), “2008 financial crisis was the
worst in global history, surpassing even the Great
Depression” [1].

The main cause of the great recession was
non-intervention in the financial industry. Banks
decreased their consumer credit rate, from which
people took advantage, which further led to
international banking crises at the start of the
great recession. GDP was affected, which led to
unemployment, a crash in the stock market, etc. At
the time of the great recession, the massive impact
was not seen in developing countries like India, but
a minor effect was visible post-recession.

And after 11 years of the worst financial crisis, it
was expected to have another financial crisis in 2020
due to COVID-19. COVID-19, sometimes known as
coronavirus, is a contagious disease that started in
the city of Wuhan in China. It started in December
2019, spread worldwide by March 2020 and is still
at its utmost in various countries.

According to the WHO, coronavirus is an
infectious disease that causes respiratory sickness,
especially targeting older people, people with low

immunity, and people with heart disease, cancer,
and diabetes.!

In 2020, the UN (United Nations) predicted a
1% shrink in the global economy due to COVID-19,
whereas growth of 2.5% was expected before.? It
showed how the coronavirus adversely impacted
the global economy in the beginning.

Due to the center’s sudden lockdown, GDP growth
decreased by 23.9%. In the years 2020-2021, India’s
GDP shrank by 7.3%. Since independence, the Indian
economy has never performed worse than it did
this year.’

A huge decline was visible in the stock market.
Shares were not bought by customers due to lack
of money, which led to a loss in various businesses,
especially for people with small businesses who
earn on a daily basis. The situation showed that
the major impact was on the MSME sector. The
MSME sector is known as micro, small and medium
enterprises. The MSME sector generates around 11
crore employment in the country and contributes
48% of its share to Indian exports and 29% to India’s
GDP.*

! WHO. Coronavirus disease (COVID-19). 2022. P. 1-6.
URL: https://www.who.int/emergencies/diseases/novel-
coronavirus-2019 (accessed on 20.08.2022).

2 UN-DESA. Global economy could shrink by almost 1% in
2020 due to COVID-19 pandemic: United Nations. Econ Times.
2020;1-12. URL: https://economictimes.indiatimes.com/news/
international/business/global-economy-could-shrink-by-
almost-1-in-2020-due-to-covid-19-pandemic-united-nations/
articleshow/74943235.cms (accessed on 20.08.2022).

5 Times of India. Impact of Covid-19 on Indian economy.
2021. URL: https://timesofindia.indiatimes.com/readersblog/
shreyansh-mangla/impact-of-covid-19-on-indian-
economy-2-35042/ (accessed on 20.08.2022).

4 Wire. Why India’s MSME Sector Needs More Than a Leg-Up.
2020. URL: https://thewire.in/business/why-indias-msme-sector-
needs-more-than-a-leg-up (accessed on 20.08.2022).
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Uttar Pradesh has the most estimated MSMEs,
accounting for 14.20% of the total MSMEs in the
country. West Bengal ranks second with 14%,
followed by Tamil Nadu and Maharashtra, both
with 8% [2]. Stock prices of BSE SMEs continuously
declined as customers were not purchasing new
stocks, and it was more challenging for the MSME
sector due to a lack of capital and innovation, poor
infrastructure, being unable to employ talented staff,
having low or no knowledge of technology, etc.’

Predictions of the impact of the coronavirus
on various sectors are important for investors,
companies, and the government, as various policies
and actions can be taken in the future. The term
“artificial intelligence” refers to a variety of methods
involving machine intelligence that are primarily
predictive. Machine learning is considered the most
relevant Al method in the field of finance. It is used
to make predictions from data related to statistical
learning [3]. ANN is a part of machine learning where
neural networks learn from experience. It is inspired
by neurons in the nervous system of the human body.

Deep learning is the most recent approach,
which evolved from past ANN [3]. Being a subset of
machine learning, deep learning is more complex as
a large amount of data is learned by artificial neural
networks. Deep learning is preferred due to its deep
layers that enable learning. As it is said that humans
learn from their experiences similarly to deep
learning algorithms, performing a task repetitively
increases the chances of improved outcomes.

Several models are employed to anticipate the
effects, but the most recent and effective model
is the Recurrent neural networks (RNN) model.
In the late 1980s, RNN was initially created but
is currently in more use due to the huge amount
of data and increased use of computers. RNN was
brought to the forefront after the invention of LSTM
in the 1990s [4]. In comparison to the traditional
approach, LSTM may change the information and
the relationship between the information and yield,
leading to preferred prediction accuracy [5].

LSTM (Long Short-Term Memory) is an
upgraded version of RNN as it is difficult to train
an RNN model, i.e., LSTM is used as it uses back-
propagation to train the model and it ensures that
past data is remembered easily in memory [6]. The
RNN is preferred for sequential data like financial

> News S. SME Landscape in India — Growth, Challenges and
Opportunities. Bus Stand. 2019;22-5. URL: https://www.business-
standard.com/content/specials/sme-landscape-in-india-growth-
challenges-and-opportunities-119062100357_1.html (accessed
on 20.08.2022).
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data, time series, text, audio, speech, weather,
etc. due to its internal memory. The LSTM is an
addition to RNN. The LSTM helps RNN remember
for a longer period, which makes RNN better than
feed-forward networks as feed-forward networks
cannot remember anything from the past. In a feed-
forward neural network, information is moved in
one direction, whereas in an RNN, information
cycles through a loop [4]. The method of using
components of previous sequences to predict future
data is referred to as recurrent. Long Short-Term
Memory (LSTM) built on a “memory line” was found
to be immensely useful in forecasting scenarios
with long-term data because RNN is unable to store
long-term memory [7].

216 countries were affected by COVID-19 and
the resultant lockdown. Major countries were the
USA, Brazil, India, Mexico, Chile, the UK, Russian
Federation, etc. Approximately more than 31,000,000
deaths and 15 crore confirmed cases were witnessed
by April 2021 due to COVID-19.¢

This paper shows the importance and inclusion
of machine learning in today’s world. The paper
aims to show how machine learning has developed
for the benefit of society by showing how it can be
used in the prediction of the stock market. Given the
variety of applications, it is possible that machine
learning will broaden the scope of various fields.
The main objective of this paper is to show how
machine learning can produce outstanding results
while reducing human labor.

This research differs from other research
studies on a related topic since it places significant
importance on LSTM. It is also being discussed how
approaches to technology have changed after the
introduction of techniques like RNN or LSTM.

LITERATURE REVIEW

In contrast to Asian nations, where COVID-19
had the greatest influence, Europe experienced a
more mild impact [8]. Asian nations experienced
abnormal returns more negatively than other
nations. The major countries affected by COVID-19
were the USA, Japan, Italy, Korea, Germany, the UK
and Singapore [9].

A significant change was visible in SMEs due to
a decline in debt maturity and firm leverage in both
developing countries that have not experienced a
crisis and advanced economies at the time of global

¢ WHO. Coronavirus disease (COVID-19). 2022. P. 1-6.
URL: https://www.who.int/emergencies/diseases/novel-
coronavirus-2019 (accessed on 20.08.2022).

® (OUHAHCbI: TEOPUSA U NPAKTUKA € T. 28, N22°2024 ¢ FINANCETP.FA.RU



S. Kaur, A. Munde, A.K. Goyal

financial crises [10]. Due to a lack of growth, the
Indian MSME sector was facing various problems like
a shortage of finances, an increase in competition
locally and globally, market volatility, etc. [11]. Strict
follow of social distancing and lockdown was advised
in the most affected states of India to control the
virus [12]. The lockdown caused a fall in production
and the labour force, which had an impact on the
profit of companies [9]. In comparison to a 46% fall
during the nationwide lockdown in 2020, the average
business turnover of Indian MSMEs has decreased
by 11% in 2021.7

The COVID-19 outbreak caused a sharp decline in
the stock market in the impacted countries and areas
[9]. A negative impact was seen on the emerging
stock market in March 2020 due to COVID-19 [8].
An increase in the number of COVID-19 cases led to
a decline in the stock market of 64 countries. The
impact of the number of cases was more than the
number of deaths due to COVID-19. The result varies
from time to time as per the stage of COVID-19 [13].

A heavy decrease in both NIFTY and SENSEX was
witnessed in the mid of February 2020 and fell more
rapidly after 3¢ March 2020. Because there was no
drop in COVID-19 cases, it was extremely difficult
to regain investor confidence in the market [14].

Categories like asset modelling and forecasting,
risk management and investment analysis are
identified as the finance categories having more
scope for machine learning applications. Risk
management is considered more advanced in
machine learning applications, whereas asset
modelling and forecasting are advanced in financial
time series modelling. Corporate finance is one
of the topics that has not yet been referred to by
machine learning [3]. The APGARCH model was
applied to evaluate the non-linear performance of
the stock market during the GFC period, and the
COVID-19 period in Japan, the US, China, Germany,
and Italy which showed that COVID-19 had a greater
impact than the GFC (Global Financial Crises) period.
Market returns in Japan and the US were more
impacted by COVID-19 [15].

Various tests and methods were being used to
predict the impact of COVID-19. Impact on US
data was predicted by using wavelet-based Granger
causality tests [16] and predicted by using event
study methods, VAR and GARCH (1.1) [17]. In India’s
COVID-19 data, a sensitivity analysis was conducted

" Times of India. MSMEs in India — Post COVID Scenario. 2021.
URL: https://timesofindia.indiatimes.com/blogs/agyeya/msmes-
in-india-post-covid-scenario/ (accessed on 20.08.2022).

[18]. Genetic programming (GP) based prediction
models were applied to the data of the 3 most
affected states of India, i.e., Maharashtra, Delhi and
Guijarat for the death cases and the confirmed cases
[12]. A crisis management model was developed
for SMEs to deal with the impact of the crisis, as
financial crises impact SMEs directly [19].

Later, the development of artificial intelligence
(AI) methods like ANN has drawn more focus in
studies on stock market predictions [20]. The
most used machine learning approach for stock
market prediction is supervised learning [21]. These
methodologies, as opposed to conventional time
series methods, can manage chaotic and complicated
stock market data, resulting in more accurate
predictions [20]. As a result, these techniques
offer unique and beneficial possibilities, making it
appealing for researchers to use them for financial
market predictions [21].

The ANN is useful for the prediction of the stock
market as its ability is checked by assessing the
backpropagation algorithm to train various feed-
forward ANNs [22]. The improved accuracy will be
achieved by both ANN and LSTM but in terms of
global and adaptable technology, LSTM is the ideal
forecasting algorithm for the structure of the data
set. It provided the result based on the inputted
predicted values and trained values [5]. LSTM is
likely to outperform methods like a dense-connected
neural network, linear models, and support vector
regression models if it is applied cautiously [23].

Various approaches for solving financial
market problems are summarized as well as a
comparative study of ML-based approaches and
traditional methods to discuss the effective model
by analysing time series problems considering the
current financial scenario. Recent studies have been
witnessed using RNN and LSTM for forecasting time
series data compared with the ANN model. Better
results and accuracy are given by these methods in
forecasting because of their ability to obtain hidden
relationships within data [24].

A study was conducted in which, in order to
predict the prices of the three stocks, a recurrent
neural network (RNN) was applied. It was discovered
that the predicted price fit the actual price more
closely when historical data and economic indicators
were used as input [25]. A comparative study was
conducted using Deep Feed Forward Neural Networks
(DNN), Long Short Term Memory Networks (LSTM),
Gated Recurrent Unit Networks (GRU), and Recurrent
Neural Networks (RNN) deep learning models out
of which LSTM performed better than others [26].
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Because of its distinct memory function, the LSTM
is applied in deep learning for natural language
processing and other serial data, however, there
are few predictions for stock time-series data [27].

The LSTM is a unique type of RNN since it can
memorize data sequences. The upper line in each
cell connects the models as a transport line, handing
over information from the past to the present. Every
LSTM node must consist of a set of cells responsible
for storing passed data streams [7]. Input, forget,
and output are the three main gates of LSTM, which
help it write, delete, and read information from its
memory [4]. One of the main advantages of LSTM
gates is that they prevent the “vanishing gradient
problem” which is a drawback in the RNN model [24].

RESEARCH OBJECTIVES

i. To check the efficiency of the model in tracking
the closing price of BSE SMEs IPO and to check the
accuracy of the LSTM model for prediction of actual
stock market values.

ii. To check the impact of the lockdown on the
MSME sector using the LSTM model.

iii. To perform a comparative analysis of various
LSTM models pre- and post-COVID.

RESEARCH METHODOLOGY
Data Collection
Secondary data collection is done. Closing stock
prices of the BSE SME IPO INDEX were collected
from 1 January 2018 to 30 April 2021 from the BSE
dataset.®
Figure I represents the closing stock prices of
BSE SMEs collected from the BSE SME IPO Index
from the period of 1 January 2018 to 30 April 2021.
Data on COVID-19 including the number of
confirmed cases and the number of deaths per day
in India was collected from the WHO dataset® from
30January 2020 to 31 July 2020.

Methodology
Stock prediction is done using the LSTM network
under the Keras model of RNN in Python. Data
were divided into training and testing periods for
all three models, and then preprocessing was done
using MinMaxScaler. 70% of the data was trained,
and 30% of the data was tested for prediction.

8 BSE. S & P BSE SME IPO. Historical — Indices. 2021. URL:
https://www.bseindia.com/Indices/IndexArchiveData.html
(accessed on 20.08.2022).
® WHO. India: WHO Coronavirus Disease (COVID-19) Dashboard.
2022. URL: https://covid19.who.int/region/searo/country/in
(accessed on 20.08.2022).
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DATA ANALYSIS & INTERPRETATION
Data Analysis

Three sets were predicted:

1. Prediction of stock prices before COVID-19

2. Prediction of stock prices during the
lockdown

3. Prediction of stock prices after the lockdown
period

Prediction of Stock Prices before COVID-19
The data selected is from the period 1January 2018
to 29 January 2020. The data were divided into
training and testing periods (Fig. 2).

In Fig. 2, the X-axis represents the total period
used for prediction. The training period is from 1
January 2018 to 17 June 2019 whereas the testing
period is from 18 June 2019 to 29 January 2020. Y-
axis represents closing stock prices both actual and
predicted. The RMSE of the prediction of stock prices
before COVID-19 is 20.37. The red line represents
the actual stock value, the blue line represents the
training data, and the yellow line represents the
predicted data. The average value of the BSE SME
IPO over the testing data interval of 153 is 0.13
which is between the 0.1 and 0.5 thresholds [28].
It means that this model has an accuracy of 87%,
and this model can be used to further predict stock
prices after COVID-19.

[The root mean square error is the difference
between predicted values by the model and observed
values].

Prediction of Stock Prices During the Lockdown
Period
The data selected is from 1 January 2018 to 31
July 2020. The data were divided into training and
testing periods.

In Fig. 3, the X-axis represents the total period
used for prediction. The training period is from 1
January 2018 to 26 August 2019 is showing whereas
the testing period is from 27 August 2019 to 31July
2020. Y-axis represents closing stock prices, both
actual and predicted. The RMSE of LSTM is 76.02.
The average value of BSE SME IPO over the testing
data interval of 191 is 0.4 which is still between the
0.1 and 0.5 thresholds, but there is a high difference
in the predicted and actual stock values after
COVID-19 as the accuracy of the model decreased
to 60%. The model was trained on the data before
COVID, and the model was tested on the data after
COVID. The difference in prices showed the impact
of COVID in the lockdown period as the model was
not able to predict the prices in the COVID phase.
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Source: Compiled by the authors.
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Prediction of Stock Prices

after the Lockdown Period
The data selected is from 1 January 2019 to 30
April 2021. The data were divided into training and
testing periods.

In Fig. 4, the X-axis represents the total period
used for prediction. The training period is from
1 January 2019 to 19 August 2020, whereas the
testing period is from 20 August 2020 to 30 April
2021. In this prediction, data is taken from 1 Jan
2019 and not from 2018 because the COVID-19
period was needed in the training period. The Y-
axis represents closing stock prices, both actual
and predicted. The RMSE of LSTM is 67.41. The
average value of BSE SME IPO over the testing data
interval of 173 is 0.39, which is still between the
0.1 and 0.5 thresholds but slightly better than the
previous model as the accuracy minutely increased
to 61%. The difference in the actual and predicted
price is visible in the months of March and April
2021, in which 2™ wave of COVID-19 was recorded
in India, due to which cases of COVID-19 started
increasing.

Data Interpretation
The market was less volatile prior to the outbreak
of COVID-19. It is seen in Fig. 2 that the model
was able to accurately predict stock prices with the
highest accuracy of 87%, it showed the accuracy
of the LSTM model in predicting stock prices
before COVID. When lockdown was implemented
in India and all businesses were shut down, the
stock market became more volatile, and a huge

46

fall in the market was witnessed. The actual stock
prices showed the impact of the lockdown in Fig. 3
and there was an enormous difference in the
actual and predicted prices as the accuracy of the
prediction model was reduced to 60%. Our LSTM
model has lost trace of closing prices around the
start of COVID-19 in the testing period.

In Fig. 4, after the lockdown, the impact of
COVID-19 was still visible, as there was still a
difference in prices, but it was mostly visible in
the months of March and April 2021, when another
lockdown was implemented due to the new variant
of COVID. The LSTM model lost track of closing
prices in the testing period around the time of this
other lockdown.

A massive impact was seen after the start of the
lockdown period. Lockdown Phase 1 started on 23
March 2020 in India and differences in actual and
predicted stock prices were seen during the period
of lockdown.

It showed that after the lockdown, COVID-19
still had an impact on BSE SME IPO stock prices
as the accuracy of the model slightly changed but
not drastically.

CONCLUSION
Managerial Implications
One of the most vital and growing topics in
finance is the application of machine learning
tools for prediction. The prediction approaches
used must be accurate. If a method for stock
market prediction is more accurate, investors will
have the choice of investing in a company or not.
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MSME is one of the biggest sectors that
contributes to the GDP of India. Losses in the MSME
sector affect the Indian economy very badly. The
government shows a keen interest in encouraging
the MSME sector, as various actions have been taken
by the government specifically in the COVID-19
period to boost the MSME sector. BSE and NSE also
launch various schemes to encourage the MSME
sector. High-accuracy predictions of the stock market
will help the government monitor the difficulties in
the sector. The LSTM model is useful not only for the
prediction of the stock market but also for complex
data calculations. It is being used not only in the
finance field but in other fields too. If the prediction
accuracy of the LSTM model is high, then it can be

considered in future research by various disciplines.

Conclusion

In this study, the LSTM model showed remarkably high
accuracy before COVID-19 from which it can be said
that it is a good technique to use for the prediction
of the stock market. The outcomes demonstrate that
the LSTM model is capable of identifying the patterns
existing in the BSE SMEs stock market. This highlights
the underlying nature of the BSE SME IPO. Due to the
lockdown period, a massive impact on the SME stock
price was seen as a difference in predicted price and
the actual price, which was mostly seen in predictions
done during the lockdown period. In the comparative
analysis of three different LSTM models, it is seen that
post COVID the accuracy of LSTM models reduced
as compared to pre-COVID, especially during the
lockdown period as businesses were shut at the time
of lockdown, and the difference between predicted and
actual price is greater.

To help the MSME sector, RBI released guidelines
for a reduction in CRR, payments rescheduling, and
export proceeds’ realisation period extension and
in April released a second set of measures having
TLTRO 2.0, AIFIS having refinancing facilities for
the MSME sector.!? Rebate of 25% by BSE and NSE
on the listing fee paid by SME companies annually
listed on NSE’s EMERGE platform as well as the BSE
SME platform to save the MSME sector.!!

LIMITATIONS

a. Only the MSME sector is considered in this
research.

b. Only BSE SMEs stock prices are being
considered, unlisted MSME companies may also
have an impact due to COVID-19.

c. Only the LSTM model is considered in this
research.

d. The data in this paper is limited; further
studies can be done with a huge dataset.

FUTURE SCOPE
i. Researchers can do stock market predictions
for other sectors also.
ii. A comparative analysis of various other
predictive models can be done to check which has
the highest accuracy for stock market prediction.

10 Ministry of MSME. RBI relief measures | Ministry of Micro,
Small & Medium Enterprises. 2020. URL: https://msme.gov.in/
gallery/people/rbi-relief-measures (accessed on 20.08.2022).

"1 Economic Times. SME: SME platforms of BSE and NSE cut
annual listing fee by 25%. The Economic Times. 2020. URL:
https://economictimes.indiatimes.com/small-biz/sme-sector/
bses-sme-platform-cuts-down-annual-listing-fee-by-25/
articleshow/75805143.cms (accessed on 20.08.2022).
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