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ABSTRACT:
NSVHIEIRIDE The rise of social media has transformed the way individuals interact, access

Social Media, information, and make financial decisions. This study explores the impact of social
Personal media on personal investment choices, analyzing both the benefits and drawbacks of
Investment, using social media as a financial information source. The research delves into how

Investor Sentiment, investor sentiment, risk perception, and decision-making are influenced by social
Financial Decision- media platforms. Findings suggest that while social media facilitates easy access to
Making, Digital  financial insights and market trends, it also poses risks such as misinformation, herd
Influence, mentality, and emotionally driven investment behavior. The study underscores the
Behavioral Finance,need for investors to critically evaluate social media content and supplement it with
Risk Perception,  traditional financial analysis to make informed investment decisions.
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Chapter 1: Introduction and Background

1.1 Introduction
Social media, a sort of online medium, facilitates global connectivity, creative exchange, and
the dismantling of democratic obstacles. Social pertains to interpersonal relationships, while
media serves as a means for interaction that enables networking purposes, gathering,
examining, and transmitting content. Multiple social networking networks are available like
Instagram, LinkedIn, and so on.
A discourse on the "emerging communication sovereignty" is beginning in reaction to the
impacts of social media applications. This technological wonder has fundamentally
transformed society. Individuals can generate and distribute content, establish lasting
relationships, engage in widespread interpersonal interaction, and occasionally detach from the
actual world via social networking platforms. The advent of modern technology has
significantly broadened the range of data which permeates our daily existences, constantly
revolutionising the methods by which this information is disseminated as individuals engage
in communication and create new possibilities (Maniy, et. al., 2023).

1.2 Background
During the 1960s and 1970s, there was a collective desire among government and private
entities to establish computerised interconnectivity for info sharing, ultimately resulting in the
creation of the Internet. Some would argue that this constitutes the very initial form of social
media. The proliferation of personal computing devices in the 1980s and 1990s facilitated the
flourishing of social media. The advent of bulletin boards and blogging in the 1990s led to
increased user engagement on online social networking platforms. Upon realising that any
individual might express their opinions, emotions, and actions on the global web for strangers
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to consume and engage with, several people acknowledged the true worth of the online
platform (Stegenga et. al., 2024).
1.3 Research Aim
The explosive and widespread growth of social media has been acknowledged, leading to the
emergence of social media metrics as a prominent field of research. Numerous investigations
have examined the impact of social media on financial investment decisions. While the
potential influence of social media on investing choices is acknowledged, researchers could
not find any study that directly investigates this matter. Given the lack of data readily available,
the present research aims to fill that gap.
1.4 Research Objectives
= To comprehend how social media influences the investment decision-making process.
= To analyse the positive and negative aspects of the easily obtainable social media
content about financial investment.
1.5 Research Questions
The following are the research questions that are provided below:
= [s there a correlation between social media and investors' decisions?
*  When making financial choices, how does data from social media factor in?
Chapter 2: Literature Review
According to Sharda Kumari (2022), any study or research must commence by conducting a
comprehensive examination of all pertinent elements and interdependencies. In the absence of this
preliminary investigation, it is unfeasible to draw any definitive findings. Before acquiring
knowledge on using social media as a means for investment investigation or data collecting, it is
essential to comprehend the aspects that influence individuals' decision-making. When investing
in the stock market, individuals often experience a multitude of inquiries and concerns. In
contemporary times, social media is emerging as a potent and beneficial reservoir of knowledge,
which is poised to garner even greater prominence in the future. It is important to comprehend the
intrinsic and extrinsic factors that impact client-making choices from a policy perspective.
Implementing conventional courses of study, providing pre-contractual details, and offering
appropriate help may effectively address situations when individuals make poor decisions due to
a lack of understanding. Moreover, the desires of customers and the incentives presented by certain
retail financial service suppliers may not always coincide. Emerging data suggests that clients often
lack the necessary time to fully grasp complex retail financial products. In addition, excessive
reliance on credible sources and the tendency to conform to group behaviour might hinder one's
ability to engage in analytical thinking (Kumari, 2022).
Furthermore, there has been a regulatory change that requires retail financial service providers to
assume a greater level of responsibility. Accessibility to dependable statistics is crucial for
individual investors to safeguard their funds. Accumulating wealth and making provisions for the
coming years are facilitated by a dependable pathway. Despite the plethora of financial ideas and
counsel accessible online, it may be tough to get particular and tailored advise that aligns with
one's own financial status and willingness to take risks.
As per Chowdhary, (2022), it states that as a corporation to maintain competitiveness in the
contemporary market, digital transformation is imperative. It is vital to prioritise the client
experience as the main motivation for digital transformation. Strengthening customer experiences
may be achieved by prioritising customer-centricity in digital operations. Customised
circumstances, efficient client interactions, and ongoing assistance (24/7) are all methods to
accomplish this objective. To ensure optimal assistance for its consumer base, a firm may prioritise
its digital transformation initiatives with a focus on enhancing the customer experience.
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As given by the study of ETCIO, (2022), The digital economy has presented enterprises with a
multitude of possibilities across various industries. The emergence of digital technology has had
extensive implications, particularly within the financial sector. A growing trend in the corporate
world is the use of data analytics and advanced technological tools to provide customised
experiences for clients. Following this paradigm change, firms have identified customer centricity
and hyper-personalization of platforms as their primary objectives, considering the general
population's increased inclination towards digital adoption. Utilising innovations that promote
digital content delivery and customer engagement is crucial for improving the customer experience
in a digital-first world.

According to Singh Jaini, (2023), based on the information provided in the article, due to its
convenience and flexibility, digital banking services use digital channels which have gained
significant appeal all over India. The Reserve Bank of India (RBI) is assisting banks in setting up
Digital Banking Units (DBUs) due to their perceived urgency. The digital banking unit is
specifically authorised within the regulation to handle addition-related matters.

In order to promote the adoption of digital banking systems and ensure that all Scheduled
Commercial banks possess the necessary tools and expertise to provide digital banking services to
their clientele, the Reserve Bank of India (RBI) mandated the establishment of a digital banking
section, segmentation, or center by all Scheduled Commercial banks in the form of a circular.
Kiran, P. (2023), in their study it is mentioned that to encourage consumer loyalty and confidence,
the BFSI industry is extremely dependent on customer service and the quality of the customer
journey. Contented customers who express fervent endorsement and repeat business are vital to
the survival of any organisation. This method of increasing client retention generates long-term
development for the business at a significantly reduced expense in comparison to acquiring new
clients. A bank may decide whether or not to remain in the ruthless BFSI industry, where customers
have numerous alternatives, on the basis of its capacity to deliver exceptional service and an
exceptional customer experience.

According to Kiran, (2023), it is stated that micro-markets are housing developments that are
situated amidst locations that have distinctive and noteworthy features. The word "micro-market"
1s commonly employed in the context of real estate to denote these subdivisions. As a consequence
of the realisation that the homes in these areas are generally valued at their present worth, a greater
number of city dwellers who have little enthusiasm for making expensive investments regard these
locations to be extremely tempting.

At the forefront of the micro market, purchasing choices take place when a metropolis or region
forms a marketplace of itself depending on the pricing it provides, the geographical region it is
placed in, and the investment possibilities it brings (Gao, et al., 2023). This is the scale at which
the micro market operates. Ghatkopar-Chandivali and Bhandup-Mulund, which are located in the
central-east corridor, as well as Andheri-Goregaon and Dahisar, which are located in the western
vicinity, are seeing an increase in the requirement for accommodation. The reason for this is that a
growing proportion of citizens are expressing a preference for residing in intimate vicinity to their
centers of employment.

Gao, et. al., (2023), mentioned that investors who have an affinity for acquiring residential or
commercial real estate in India generally visit micro-markets. Micro-markets are located across
the country.

Chapter 3: Methodology

3.1 Research Design

This study's principal objective is to investigate the impact of social media on personal investment
decisions and portal user conduct. The principal aim of the research is to analyse both the benefits
and drawbacks of employing social media for making decisions regarding investments, along with
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the impact of this technique on investor conduct. The study's qualitative data acquisition approach
will encompass academic publications, business reports, as well as online investing discussions.
The present study utilized data acquired from discussions among participants in a virtual group
about personal finance and investments. To gain further insights into the products and solutions
clients have deemed beneficial, this study employs secondary data collected in response to
inquiries posed by the investment source. Using qualitative metrics, people will analyse the
proliferation of discussion boards and social networking channels for personal investment
purposes (Jiang, et. al., 2023). Qualitative analysis, when integrated with quantitative data, imparts
a depth and nuance that are absent in the former alone. Qualitative research accomplishes data
collected with secondary sources analysis through the application of inductive reasoning.
"Inductive reasoning can be achieved by a comparison strategy, where attributes of objects or
relations between objects are to be scanned concerning similarity, difference, or both, for
commonality and/or diversity," according to John Dudovskiy (2021). The primary objectives of
this research endeavour were to investigate the sentiments of community participants regarding
the factors that include the advantages and disadvantages of sharing within these networks, the
probability of engaging with personal finance-related material, and the attributes of social media
that are most esteemed by participants. The objective of this study was to compile a database of
participant responses to inquiries regarding their participation in discussion groups and social
media with the intention of identifying recurring patterns and concepts (Tandon and Jain, 2022).
3.2 Ethical Consideration

Each research study needs to be undertaken with the strongest ethical norms since safeguarding
the credibility of research is so crucial. The research revolves around the fundamental principles
of research ethics, namely, genuineness, anonymity, and confidentiality. These standards guarantee
the research's authenticity and legitimacy. Integrity must be retained in all circumstances in ethical
research. The focus should strive to precisely represent information obtained from secondary
sources. The citation requirements will be strictly maintained, and all references will be duly
mentioned (Ecker, 2022). Honoring the confidentiality of individuals who supply details is a
crucial aspect of carrying out the study in an ethical way. Whenever extremely highly sensitive
information is obtained from secondary sources, considerable care should be taken. The research
will strictly conform to all known scholastic and scientific ethical norms. Ensuring copyright and
intellectual property rights are safeguarded, adhering to predetermined protocols for ethical
research demeanour, and acquiring requisite permissions to exploit material are all integral
components of this process. Ethical contributions to the area of computational intelligence and
global industry factors, as well as authentic and credible research outputs, are of the highest
significance to this subject (Psihogios, et. al., 2024).

3.3 Limitations of the Study

It is important to consider that this research does possess certain limitations. First and foremost, it
is crucial to acknowledge the potential for discrepancies and mistakes in the secondary information
streams that will be employed in the purpose of the research (Khalil and Nilsson, 2021). The
participants in all phases of this research were selected autonomously by those surveyed, and the
no influence over the selection process. The authors neglected to further investigate respondents'
comments, which might've provided a greater perspective into their thoughts and sentiments
concerning the use of social media for investment and personal finance. Additionally, due to
limitations in data accessibility, the research won't contain an extensive quantitative examination
of social media statistics and their impact on investment decisions. Furthermore, perspectives from
countries where English does not constitute the designated language may be excluded due to this
research only relies on English-written sources. Finally, subsequent investigations might explore
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whether expected social media networks or personalities have a more significant impact on
investment decisions than the scope of this investigation (Sabah, 2023).

Chapter 4: Analysis

The influence of online communities on investor behaviour and price swings may be better
understood by delving into the relationship between networking site participation and investing
mechanics. Two research analyses have significantly advanced this conversation by illuminating
the intricate web of connections between digital platform exposure, investor mood, and decision-
making mechanisms (Manzoor, et. al., 2020).

Investment Types
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Figure 1: Type of investment of the investors

Source: (Alamy, 2024)

In the very initial research investigation, scientists looked at how changes in investor opinions
correlated with their participation in online forums. The hypothesis is that investors'
predispositions and, by extension, their investing decisions, are impacted by the sensations they
express and absorb employing social media outlets. Analysts may quickly gauge investor mood by
analysing phrases used in online chats, this gives them a wealth of information about the economic
environment and potential shifts in investor behaviour. Research like this shows that being exposed
to social media discussion correlates with changes in investor mood. There is a risk of a herd
mindset and wildly fluctuating asset values since forums act as echo chambers, amplifying certain
biases and agendas (Mazzocchini and Lucarelli, 2023). Historical statistical information is the
backbone of standard risk estimation. To foretell when the economy will crash or soar due to
opinion, social media channels deliver instantaneous consumption of data on the qualitative
components of market behaviour.
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THE LONG-TERM POWER OF MARKETS
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Figure: The long-term powers of market

Source: (Global, 2018)

The following study delves further into the emotional and cognitive processes that explain how
social media influences investing decisions. This research delves into how information spread via
social media might affect investors' perceptions and risk assessments through cognitive biases and
emotional responses. The goal of researchers doing thorough analysis is to identify patterns in how
social media information influences people's decision-making processes. This will make it easier
to predict market movements and investor behaviour with greater accuracy. The spread of
cognitive biases like affirmation fallacy and overconfidence on social media platforms might lead
to emotionally driven and hasty financial choices. Understanding these assumptions is crucial for
separating the noise from the content on online platforms. Even without thorough structural
research, buy/sell choices might be influenced by emotions triggered by favourable or adverse
media events (Schétzlein, et. al., 2023).

World stocks of foreign direct investment, 2021
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Source: (Eurostat, 2023)
Considered as a whole, the above research highlights how the relationship between online
platforms and investment mechanisms is multifaceted and intricate. In addition to facilitating
unprecedented accessibility to data and group opinion, social media also brings new complexities
brought about by the impact of psychological and emotional elements. Financial analysts and
investors seeking to use social media to supplement traditional risk assessment methods and stay
ahead in an increasingly unpredictable and interdependent market must have a thorough
understanding of this variability.
Chapter 5: Conclusions and Recommendations
5.1 Findings
A few essential insights are as follows:
= Social media has a significant impact on investment decisions, hence motivating people to
participate in the market for securities.
= An absence of expertise among a significant number of investors concerning the financial
sector is apparent particularly because they have not had any formal education on the
subject (Aripin, et. al., 2024).
= The vast majority of individuals involved in investment markets want to accomplish their
personal financial targets.
5.2 Conclusion
To evaluate the impact of digital platforms on investors' choices, the study aimed to examine
whether the material found on social media on investment choices has been favourable or
detrimental. The research study successfully achieved its purpose by establishing a robust
association between financial material on social media platforms and financial choices. In
accordance with the findings, most respondents had little knowledge of the financial sector and
less than one year of practice (Agusiady, et. al., 2024). However, it has significantly assisted
several investors who actively engage with financial content on social media platforms in forming
their subjective preferences. The primary motivation for individuals to invest in the stock market
is to generate immediate financial gains.
5.3 Recommendations
The research endeavour has provided the following recommendations:
= To enhance their comprehension of the securities market and enhance their skills, it is
advisable for all investors to enroll in an instructional course (Liu, et. al., 2023).
= Social media content should not be relied upon solely by investors when making
judgements; it should only be exploited for conjunction.
References
Agusiady, R., Saepudin, D. and Aripin, Z., 2024. THE INFLUENCE OF SOCIAL MEDIA
COMMUNICATION ON CONSUMER PERCEPTIONS OF BRANDS AND PURCHASE
INTENTIONS IN THE PANDEMIC AND POST-PANDEMIC ERA: AN ANALYTICAL
STUDY. Journal of Economics, Accounting, Business, Management, Engineering and Society,
2(1), pp.16-30. http://jesocin.com/index.php/jesocin/article/view/9
Alamy., 2024. Investment Types. https://www.alamy.com/stock-photo-an-image-of-a-pie-chart-
showing-types-of-financial-investments-78707484 .html
Aripin, Z., Sikki, N. and Fatmasari, R.R., 2024. AN IN-DEPTH EXPLORATION OF
EMPIRICAL RESEARCH ON ENTREPRENEURIAL MINDFULNESS: A SYSTEMATIC
LITERATURE REVIEW TO EXPLORE NUANCES, FINDINGS, AND CHALLENGES. Journal
of Economics, Accounting, Business, Management, EngineeringaandaSociety, 2(1), pp.1-15.
http://jesocin.com/index.php/jesocin/article/view/8

3671 |Page


http://jesocin.com/index.php/jesocin/article/view/9
https://www.alamy.com/stock-photo-an-image-of-a-pie-chart-showing-types-of-financial-investments-78707484.html
https://www.alamy.com/stock-photo-an-image-of-a-pie-chart-showing-types-of-financial-investments-78707484.html
http://jesocin.com/index.php/jesocin/article/view/8

A STUDY OF THE IMPACT OF SOCIAL MEDIA ON

wEIM PERSONAL INVESTMENTS
- SEEJPH Volume XXV, S2, 2024, ISSN: 2197-5248; Posted: 05-12-2024

Chowdbhary, J. (2022). How to enhance customer experience (CX) with digital transformation. The
Times of India. [Online] Available at: https://timesofindia.indiatimes.com/blogs/voices/how-to-
enhance-customer-experience-cx-with-digital-transformation/

Dudovskiy, J., 2021. Inductive Approach (Inductive Reasoning). [Online] Business Research
Methodology. Available at: https://research-methodology.net/research-methodology/research-
approach/inductive-approach-2/.

Ecker, U.K.H., 2022. The psychological drivers of misinformation belief and its resistance to
correction. Nature Reviews Psychology, [Online] 1(1), pp.-13-29. doi:
https://doi.org/10.1038/s44159-021-00006-y.

ETCIO. (2022). Leveraging digital to augment customer experience in the new millennium - ET
CIO. [Online] ETCIO.com. Available at: https://cio.economictimes.indiatimes.com/news/brand-
solution/leveraging-digital-to-augment-customer-experience-in-the-new-millennium/95206440
Eurostat., 2023. World direct investment patterns. FEurostat Statistics Explained.
https://ec.europa.eu/eurostat/statistics-

explained/index.php?title=World_direct_investment patterns

Gao, J., Siddik, A.B., Abbas, S.K., Hamayun, M., Masukujjaman, M. and Alam, S.S. (2023).
Impact of E-Commerce and Digital Marketing Adoption on the Financial and Sustainability
Performance of MSMEs during the COVID-19 Pandemic: An Empirical Study. Sustainability,
[Online] 15(2), p.1594. Available at: https:// www.mdpi.com/2071-1050/15/2/1594

Global., 2018. The 4 charts every investor should know.
https://www.gbmi.com/blog/2018/07/03/the-4-charts-every-investor-should-know/

Jiang, M., Lam, A.H., Chiu, D.K. and Ho, K.K., 2023. Social media aids for business learning: A
quantitative evaluation with the 5E instructional model. Education and Information Technologies,
pp-1-23. https://link.springer.com/article/10.1007/s10639-023-11690-z

Khalil, S. and Nilsson, F., 2021. Impact of Social Media on Investment Decision A quantitative
study which considers information online, online community behaviour, and firm image. [Online]
Available at: http://umu.diva-portal.org/smash/get/diva2:1566008/FULLTEXTO1.pdf.

Kiran, P. (2023). Leveraging Digital Transformation Services for Enhanced Customer Experience.
[Online] Available at: https://www.linkedin.com/pulse/leveraging-digital-transformation-services-
enhanced-customer-patel ?trk=article-ssr-frontend-pulse_more-articles_related-content-card.
Kumari, S., 2022. IMPACT OF SOCIAL MEDIA ON BIASES OF INDIVIDUAL INVESTOR’S
DECISION-MAKING Author. [Online] Available at: https://gbsrc.dpu.edu.in/downloads/current-
issues/Sharda-Kumari-Paper-6.PDF.

Liu, Q., Lee, W.S., Huang, M. and Wu, Q., 2023. Synergy between stock prices and investor
sentiment in social  media. Borsa Istanbul Review, 23(1), pp.76-92.
https://www.sciencedirect.com/science/article/pii/S2214845022000710

Maniy, V., Priyan. R., Selvan. T., and Sadanand. A., 2023. International Research Journal of
Modernization in  Engineering  Technology  and Science. [Online] doi:
https://doi.org/10.56726/irjmets38929.

Manzoor, U., Baig, S.A., Hashim, M. and Sami, A., 2020. Impact of social media marketing on
consumer’s purchase intentions: the mediating role of customer trust. International Journal of
Entrepreneurial Research, 3(2), pp.41-48. https://readersinsight.net/IJER/article/view/1386
Mazzocchini, F.J. and Lucarelli, C., 2023. Success or failure in equity crowdfunding? A systematic
literature review and research perspectives. Management Research Review, 46(6), pp.790-831.
https://www.emerald.com/insight/content/doi/10.1108/MRR-09-2021-0672/full/html

Psihogios, A.M., King-Dowling, S., Mitchell, J.A., McGrady, M.E. and Williamson, A.A., 2024.
Ethical considerations in using sensors to remotely assess pediatric health behaviors. American
Psychologist, 79(1), p.39. https://psycnet.apa.org/record/2024-44313-004

3672 |Page


https://timesofindia.indiatimes.com/blogs/voices/how-to-enhance-customer-experience-cx-with-digital-transformation/
https://timesofindia.indiatimes.com/blogs/voices/how-to-enhance-customer-experience-cx-with-digital-transformation/
https://research-methodology.net/research-methodology/research-approach/inductive-approach-2/
https://research-methodology.net/research-methodology/research-approach/inductive-approach-2/
https://doi.org/10.1038/s44159-021-00006-y
https://cio.economictimes.indiatimes.com/news/brand-solution/leveraging-digital-to-augment-customer-experience-in-the-new-millennium/95206440
https://cio.economictimes.indiatimes.com/news/brand-solution/leveraging-digital-to-augment-customer-experience-in-the-new-millennium/95206440
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=World_direct_investment_patterns
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=World_direct_investment_patterns
https://www.mdpi.com/2071-1050/15/2/1594
https://www.gbmi.com/blog/2018/07/03/the-4-charts-every-investor-should-know/
https://link.springer.com/article/10.1007/s10639-023-11690-z
http://umu.diva-portal.org/smash/get/diva2:1566008/FULLTEXT01.pdf
https://www.linkedin.com/pulse/leveraging-digital-transformation-services-enhanced-customer-patel?trk=article-ssr-frontend-pulse_more-articles_related-content-card
https://www.linkedin.com/pulse/leveraging-digital-transformation-services-enhanced-customer-patel?trk=article-ssr-frontend-pulse_more-articles_related-content-card
https://gbsrc.dpu.edu.in/downloads/current-issues/Sharda-Kumari-Paper-6.PDF
https://gbsrc.dpu.edu.in/downloads/current-issues/Sharda-Kumari-Paper-6.PDF
https://www.sciencedirect.com/science/article/pii/S2214845022000710
https://doi.org/10.56726/irjmets38929
https://readersinsight.net/IJER/article/view/1386
https://www.emerald.com/insight/content/doi/10.1108/MRR-09-2021-0672/full/html
https://psycnet.apa.org/record/2024-44313-004

A STUDY OF THE IMPACT OF SOCIAL MEDIA ON
EE";H PERSONAL INVESTMENTS
. SEEJPH Volume XXV, S2, 2024, ISSN: 2197-5248; Posted: 05-12-2024

Sabah, N.M., 2023. The impact of social media-based collaborative learning environments on
students’ use outcomes in higher education. International Journal of Human—Computer Interaction,
39(3), pp.667-689. https://www.tandfonline.com/doi/abs/10.1080/10447318.2022.2046921
Schitzlein, L., Schliitter, D. and Hahn, R., 2023. Managing the external financing constraints of
social enterprises: A systematic review of a diversified research landscape. International Journal
of Management Reviews, 25(1), pp-176-199.
https://onlinelibrary.wiley.com/doi/abs/10.1111/ijmr.12310

Singh Jaini, S. (2023). Customer Experience in Digital Banking | The Digital Fifth Newsletter.
[Online] Available at: https://www.linkedin.com/pulse/customer-experience-digital-banking-fifth-
newsletter-jaini.

Stegenga, S.M., Steltenpohl, C.N., Lustick, H., Meyer, M.S., Renbarger, R., Standiford Reyes, L.
and Lee, L.E., 2024. Qualitative research at the crossroads of open science and big data: Ethical
considerations.  Social and Personality Psychology Compass, 18(1), p.e12912.
https://compass.onlinelibrary.wiley.com/doi/abs/10.1111/spc3.12912

Tandon, S. and Jain, M., 2022. Impact of Social Media on Investment Decisions among Young
Adults. [Online] Available at: https://ijirt.org/master/publishedpaper/IJIRT155449 PAPER.pdf.

3673 |Page


https://www.tandfonline.com/doi/abs/10.1080/10447318.2022.2046921
https://onlinelibrary.wiley.com/doi/abs/10.1111/ijmr.12310
https://www.linkedin.com/pulse/customer-experience-digital-banking-fifth-newsletter-jaini
https://www.linkedin.com/pulse/customer-experience-digital-banking-fifth-newsletter-jaini
https://compass.onlinelibrary.wiley.com/doi/abs/10.1111/spc3.12912
https://ijirt.org/master/publishedpaper/IJIRT155449_PAPER.pdf

