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Abstract

Managing massive amounts of data is a hot topic in the worlds of business and technology right now. This
kind of activity occurs in the hundreds of millions every single day. The processing of large data events is
greatly aided by the financial sector. This means that every day, the financial sector processes hundreds of
millions of transactions. According to experts, this is becoming a major obstacle in the way data for various
financial services and products is managed and analysed. The financial and insurance industries have also
been impacted by big data. Big data has far-reaching effects on the economy, making it crucial to examine
the consequences of this phenomenon. The goal of this paper was to use these ideas to illustrate the current
state of affairs regarding big data in the financial sector and to explain how and why big data affects various
subsets of the financial sector, such as financial markets, financial institutions, and the links between online
finance, financial management, online credit service providers, fraud detection, risk analysis, and the
management of financial applications. The link between big data and economic variables can be better
understood after reviewing the secondary literature on the subject. Due to the novelty of the concept, this
study will finish by proposing avenues through which more research into the use of big data in the f inancial
sector could be conducted.
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1. Introduction

Managing automated systems now relies heavily on the plethora of easily available data made possible
by current information technology. The expansion of the financial markets and the development of cutting-edge
technologies have infiltrated every part of contemporary life in this way. Financial services are strongly
dependent on big data technologies, which will continue to play a pivotal role in driving future innovation [1]. A
new financial technology is one of the most rapidly evolving developments. Services such as peer-to-peer
lending, crowdsourcing, SME finance, wealth management, trading, cryptocurrency, money transfers, mobile
payment processing, etc. are all available online.

These processes produce thousands of data points every day. Because of this, data management is
widely seen as a crucial component of these offerings. Any breach in security might have devastating effects on
that sector of the financial system. Investment judgements are now improved by using external and alternative
data by financial analysts. Large decision-making models are developed in the financial sector by using big data
for various prediction studies and tracking a wide range of spending habits. Financial product availability can
thus be determined on an industry-by-industry basis [2].

Financial institutions exchange massive amounts of information every day. Because of the potential for
big data to greatly affect crucial success and production aspects, the financial services industry is paying a lot
more attention to it. It's essential for making sense of the stock market and other financial markets [3]. Decisions
in the financial sector are typically informed by trillions of data points [4]. Technology's effects on the financial
services sector are widespread and may be seen in areas as diverse as international trade and investment, tax
reform, fraud detection and investigation, risk analysis, and automation [5].

In addition, it has reshaped the banking sector by helping the business adapt to new threats and
learning from the experience of its customers [7]. The five ways in which big data is altering the financial sector
that were proposed by Razin [6] are as follows: increased openness, risk assessment, algorithmic trading,

3862



Tuijin Jishu/Journal of Propulsion Technology
ISSN: 1001-4055
Vol. 44 No. 4 (2023)

consumer data utilisation, and cultural shifts. Big data also has an outsized impact on economic analysis and
modelling [8].

This study compiles and analyses the opinions of researchers, professors, and others on the topic of big
data and financial activity. In addition to putting the theory to the test, this investigation seeks to get a richer
comprehension of the research by analysing the qualitative data. There hasn't been nearly as much study on big
data in banking as there has been in other financial sectors. In the realm of financial research, few studies have
specifically addressed big data. The impact and opportunity of big data on finance have not been adequately
explained in previous studies, but they have been done for specific areas. This addresses the issue of
determining which areas of finance are most affected by the advent of big data. Big data and finance study is
also quite cutting edge. Therefore, this research shows the unpublished problems in the financial sector that are
being significantly influenced by big data. The unique contribution of this research is an analysis of how easy
access to big data is affecting the banking and insurance industries.

2. Literature Review

As stated by Belhadi et al. [9], "NAPC aims for a qualitative leap with digital and big-data analytics to
enable industrial teams to develop or even duplicate models of turnkey factories in Africa." With the help of
digital and big data analytics, NAPC hopes to make significant strides forward in terms of quality. Through the
use of Big Data Analytics, the manufacturing process can achieve greater visibility, efficiency, decision-making
assistance, and new insights. An overarching framework of BDA abilities during production was also observed
in this study. In addition, a comprehensive framework of BDA capabilities across the production process was
revealed in this research.

Monitoring, prediction, an information and communications technology framework, and data analytics
were found to be the four big data applications in manufacturing that are used the most frequently by Cui et al.
[10]. These four big data applications are used to make products. In order to successfully carry out the smart
manufacturing process, it is necessary to have all of these critical components present.

The ability of employees to manage large data and ambidexterity are crucial for EMMNES to be able to
meet the needs of users all over the world, as stated by Shamim et al. [11], who suggested that employee
ambidexterity is important and should be valued.In terms of enhancing the performance of the company, big
data has also emerged as a promising new frontier.

The authors of the adegaridehkordi et al. [12] paper hypothesised that the use of big data would have a
favourable influence on the performance of businesses. According to the findings of that study, decision-makers
in corporations, governments, and other organisations may make educated choices when it comes to using big
data.

Sahal et al. [13] have demonstrated in their research on Industry 4.0 the relationship that exists between
cyber physical systems and stream processing platforms. Two of the most influential factors that are expected to
shape the future of Industry 4.0 are big data and the internet of things. The two primary objectives of Industry
4.0 applications are supported by these developments; these are the maximisation of uptime across the whole
production chain and the reduction of production costs without sacrificing productivity. These are also aims that
are being contributed to by Industry 4.0 apps.

The first difficulty that was brought up by Huang et al. [14] is the question of how accurate and
applicable the PSM paradigms that are based on limited amounts of data are. It was difficult to adjust the static
PSM paradigms commonly used in the past to the ever-evolving complex production systems. This was the
second difficulty. The third obstacle was the pressing need to conduct research that is centred on the PSM
paradigms that are derived from forecasting. The ultimate obstacle was that it was difficult to determine the
causal relationship in a timely manner that was also effective, affordable, and economical. These are all issues
that are connected to the issue.

In [15], the authors Sun et al. identified the four V characteristics that are associated with large data.
These include veracity, which refers to the data's lack of certainty, volume, which refers to the immense scale of
the data, variety, which refers to the many possible formats the data can take, and velocity, which refers to the
data's ability to stream in real time. These characteristics create distinct challenges for a variety of application
areas, including management, analytics, and finance software. The establishment of innovative business models,
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the management of the financial sector in a way that is both effective and efficient, and the resolution of
traditional financial concerns are some of the problems that need to be addressed.

3. Emerging Technologies And Methodologies

Here, we take a look at the evolving tools and methods used to extract insights from big data by
identifying patterns, outliers, and trends. These technical innovations and methodologies can be of assistance in
the management of financial risk in this age of big data.

3.1. Deep learning and representation learning

The appropriate use of multimodal financial data relies on the efficient extraction of useful
representations, and deep learning is the key to doing just that. It's possible that deep learning could help with
this. The ability to automatically learn high-quality representations from massive volumes of data is the essential
feature that will define how well deep learning performs in this case.

When raw data is transformed into a form that is better suited for machine learning, this process is
called "representation learning." It plays an important role in machine learning applications due to its ability to
extract crucial patterns from data. The representation may have a significant impact on the performance of
certain applications.

For instance, a convolutional neural network (CNN) may outperform more conventional methods of
human feature extraction by automatically learning convolution kernels from data. This is an important step
forward in the development of computer vision as a discipline. Graph neural networks are neural networks that
incorporate the structure of a graph into the learning process. Because of this, graph neural networks are able to
construct high-quality representations for graph data that may be used for tasks farther down the processing
chain. Pre-training frameworks allow for the cooperative use of multimedia data within a single learning model.
This will make it possible to acquire knowledge of representations. When compared with solo models, a unified
model that has been trained on multimodal data has the potential to deliver greater information.

3.2. User profiling and behavior modeling

In a complex system with many interacting agents, the overall behaviour of the system exhibits
remarkable regularity despite the high degree of randomness and unpredictability at the level of individual
actors.This lays out a framework that can be utilised in order to investigate the behaviours of groups inside such
systems. In addition, user profiling, which is conducted with the purpose of gaining an understanding of and
doing an analysis of user behaviour, can be of great assistance in the process of finding information of value.

3.3 User behaviormodeling

The simulation of user behaviours in traditional approaches is accomplished through the use of
traditional Markov models. In order to recover raw sequences, recent studies have concentrated on learning
compressed representations (via the encoder-decoder technique). To model sequences, recurrent neural networks
(RNNs) employ recurrent structures like long short-term memory (LSTM). Multiple models, including
recurrent, convolutional, and attention-based, have been developed.

Authentication of the user's identity It's possible for a single user to have several accounts across a
variety of networks. Users who are engaged across many platforms can be profiled and their financial risk
assessed more accurately. The two most common strategies in this field are supervised and unsupervised
methods.Unsupervised approaches, on the other hand, are more resilient and less sensitive to minute shifts in the
structure of the network as compared to the supervised methods. For example, PALE uses unsupervised learning
to acquire accurate embeddings of network topologies and then uses neighbour proximity to find pairs that are
likely to be compatible.
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Fig 1: Link Discovery in Networks using PALE.

3.4 Data organization

The field of big data organisation has paid a lot of attention to knowledge graphs since they are a rich
and intuitive way to communicate information. The "nodes" in this structure represent the things or concepts,
and the "edges" represent the semantic relationships between them. "Elon Musk is a visionary entrepreneur," for
instance, is a common usage example in which both "Elon Musk" and "entrepreneur" are concrete nouns. "Elon
Musk™ is "is-A" related to "entrepreneur."” Google's knowledge graph and Bing's search results pages are
examples of broad web pages; online encyclopaedias like YAGO and DBPedia are examples of relatively
structured resources. Along with knowledge of entities/concepts and their interactions, knowledge of events is
also crucial. The term "event graph” is commonly used to refer to a knowledge graph that details occurrences
and the people involved. Some examples of already-existing event graphs are ICEWS5, GDELT, and the Harbin
Institute of Technology's financial event graph.

3.5. Knowledge graph

Knowledge graphs, which provide a plethora of data about entities and the connections between them,
are particularly well-suited for use in the financial industry, as discussed in Section 3.3. Inferring missing facts
is a crucial job in the context of knowledge graphs (KGs), which are graph-structured data models used to
describe knowledge. A lot of attention has been paid to translational models as of late. These models learn
embeddings by mapping relationships between items, typically from the top down to the bottom up. The fact
that the combined embedding of a head entity h and a relation r is close to the embedding of the tail entity t, t
makes TransE an excellent illustration of a translation-based model, as entities and relations are both mapped
into the same vector space.Due to the usage of shared entity and relation embeddings, SENN is able to do
predictions for heads, relations, and tails all using a single neural network.
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KGs are also useful for representing longer sequences of events. In cases when just temporal order is of
interest, event graphs are typically arranged as a series of event subgraphs. In order to describe the temporal
order information, existing approaches first time stamp the subgraph and then use a sequence model.

3.6. NLP technologies

The financial industry may gain a wealth of information for risk assessment from text data. The tools of
natural language processing (NLP), including as entity extraction, attitude analysis, machine translation, and
representation learning (language model), are indispensable for making sense of and mining monetary data and
information. With the advent of multilingual machine translation technology based on massive corpora,
international financial transactions between countries have become nearly frictionless.

Language Learning Through Predictive Modelling Recent successes in NLP challenges like BERT and
GPT-3 can be attributed in large part to large-scale, pre-trained language models based on the transformer
architecture.When used to methods of financial text analysis such as sentiment analysis, they provide a more
useful resource. GPT-3 also shows potential in the field of natural language generation (NLG). Texts written by
GPT-3, which was trained on vast web-collected corpora, are nearly indistinguishable from those written by
humans.

4. Results And Study

Table 1: Frequencies both expected and observed. Supply chain (SC) and big data analytics (BDA).

Number of Employees

oo 10- 50— 20— Total
49 249 549 o
Count 13 12 13 3 0 41
No
Expected
Does your company have Count 32 54 11.0 122 92 41.0
experience in implementing
BDA in the SC? Count 3 15 42 58 46 164
Yes
E ted
xpee 128 216 440 488 368 164.0
Count

Count 16 27 55 61 46 205

Total Expected

16.0 27.0 55.0 61.0 46.0 205.0
Count

The initial objective of this study was to learn about firms' prior experience with and challenges related
to integrating BDA in SCM. The chi-square test revealed that businesses of varying sizes had varying degrees of
expertise adopting BDA in the SC, and Table 1 displays this variation. There are roughly four times as many
well-established firms as there are new ventures.
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Table 2: Critical report for Chi-Square Tests.

Asymp. Sig. (2-

Value df Sided)
Pearson Chi-Square ~ 68226°* 4 0.000
Likelihood ratio 68.549 4 0.000
E;;f::aﬁznlmeal 61462 1 0.000
No. of valid cases 205

The crucial report value is shown to be 68,226 in Table 2, with df equal to 4 representing a small
sample size. We reject the null hypothesis in favour of the alternative because 0.000 is less than = 0.05.
According to the competing hypothesis, the amount of prior experience a company has had with BDA in SC is
correlated with its size. This is because the significance level is less than 0.05.

4 i 2 ]
Large investment required #{ﬂ* “7"

Security IsSUes  — 08 > ~ 5 milli
2 ' ! | B 54 ® Under € 5 million
o ween €6-€
a Privacy issues ='“§:0‘ — # Between € 6-€ lﬂ—mlllulm
& — 1.7 # Between € 11-€ 25 million

4 |
Lack of business case &‘ h& Between €26- €50 million
{ —y = 107 ® Between € 51+ € 75 million
Lack of executive support ﬂ:{? i ® Between € 76+ € 100 million
s = { s Over € 101 million
No capacity to exccute #gﬁ:i o

0

10 15 20
Annual Sales Revenue

o

Fig 2: Problems experienced, ranked by annual sales volume.

Depending on the company's size (in terms of revenue), researchers found that BDA in supply chain
management presented varying degrees of difficulties. The degree to which people face these difficulties is one
metric that could be used to differentiate between them. Companies with an annual sales income of up to €10
million reported "large investment required” (10.3%), "security issues” (10.3%), and "lack of executive support"
(10.3%) as the top three probable barriers to adoption. Among businesses with annual sales exceeding €11
million, "large investment required" (cited by 54.6% of respondents), "security issues” (cited by 44.8% of
respondents), and "privacy issues" (cited by 39%) were the top three challenges. As can be seen in Figure 2,
nobody who participated was able to overcome "No Capacity to Execute" (36.1% of respondents), "Lack of
Business Case" (47.3% of respondents), or "No Executive Support" (38.5% of respondents).
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Table 3: Strategy according to company size.

Number of Employees

Count oo 10_ 50_ 250 <50 Total
B 49 249 549 o
Count 9 10 4 0 0 23
No

E ted

’épect 18 30 62 68 52 230
Did your company adopt a ounl

strategy for BDA? Count 717 51 61 46 182

Yes
Expected /0 540 488 542 408 1820

Count

Count 16 27 55 61 6 205
Total

Expected 00 570 550 610 460 205.0

Count

The second objective of this research was (02) to identify businesses that have adopted a strategy for
integrating BDA in SCM and to determine the primary areas of focus for their development. When using the
same chi-square test, it is possible to show that there are some disparities between the size of the company and
the BDA implementation approach. The research showed that 90% of companies formulated a BDA
implementation plan that included the SC. Table 3 shows that of the sampled companies, 23 (representing a total
of up to 249) had not yet implemented a plan.

Responses

Yes, it has adopted an enterprise-wide strategy that
includes, among other things, the supply chain

Yes, it has adopted a supply chain-specific strategy for big Number of
emplovees
data ’
mo9
Yes, there is a big data strategy in some form - for some " 10-49
processes 50-249
250-549
m>550

No current strategy

0% 5% 10% 15%

Percentages

Fig 3: Distribution of strategies according to company size.

As can be shown in Figure 3, 38.5% (79) of the polled managers reported that their business had
deployed a SC as part of an enterprise-wide plan. Of the companies surveyed, 11.2% (23) were already using
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BD in some capacity for at least portion of their operations, but only 35.6% (73) had opted for a supply-chain-
focused BD strategy.

5. Conclusions

The financial services business is being pushed towards digitalization by the rise of big data, machine
learning, artificial intelligence, and cloud computing. Businesses of all sizes are using these new technologies to
facilitate their digital transition, increase profits, and better serve today's discerning consumers. The question is
whether or whether the financial sector can make use of these newly collected and valuable data sets, and if so,
how. In this scenario, all banking services are cutting-edge in terms of technology and view data as vital.
Evidence that big data has had a major impact on the financial sector comes in the form of insights gained in
real time from the stock market, which have altered trading and investments, facilitated fraud detection and
prevention, and led to an accurate risk analysis using machine learning. These services have an impact because
they help businesses boost profits and customer satisfaction, reduce administrative tasks, shorten the customer
journey, ensure dependable data processing within a streamlined infrastructure, evaluate financial performance,
and rein in expansion. Decisions made in the moment benefit from massive amounts of data from a variety of
sources. Data quality, data visualisation, and the sheer volume of available data all present challenges for
integrating big data analytics. According to the study's findings, a large majority (80%) of Romanian businesses
are already using big data analytics in their supply chains. Large corporations (those with 250+ people) often
devote a sizable portion of their annual budgets to initiatives that apply big data analytics in the supply chain, or
recruit specialists in the field. Companies with annual sales of up to €10 million do not yet use big data analytics
in their supply chains due to factors such as high startup costs, security concerns, and a lack of senior support.
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