Educational
Administration
Theory and Practice

Educational Administration: Theory and Practice

2023, 29(4), 4995-5012
ISSN: 2148-2403
https://kuey.net/ Research Article

The Role Of Cloud Computing And Big Data In Real-Time
Payment Processing And Financial Fraud Detection

Harish Kumar Sriram*

*Lead software engineer, Global Payments, hariish.sriram@gmail.com, ORCID ID : 0009-0008-2611-2904

Citation: Harish Kumar Sriram, et.al (2023). The Role Of Cloud Computing And Big Data In Real-Time Payment Processing And
Financial Fraud Detection, Educational Administration: Theory and Practice, 29(4) 4995-5012
Doi: 10.53555/kuey.v29i4.9915

ARTICLE INFO ABSTRACT

The use of cloud computing technology and the processing of big data has
revolutionized the banking, financial, and insurance industry by paving the way
for time-sensitive and anytime, anywhere payment and settlement transactions.
The cost of hardware and software processing has significantly reduced, along
with the increase in processing speed and low-latency connectivity, with the per-
node processing and storage speed of each cloud system growing exponentially
over the last few decades. With the increased availability of computer resources,
the repetitive tasks of data mining, fraud modeling, and detection can be
reworked periodically without additional costs and effort, enabling better-
detecting capabilities. The text presents how computer systems will evolve to
support the radical advances in financial systems and the speeding of real-space
real-time financial transactions, changes in the working pattern of the financial
systems through continuously monitoring the transaction flow by developing and
deploying systems that use big data analytics, apply machine-learning and Al
seamlessly to be processed live by the cyber-systems engaged in payment and
settlement services, and build trustworthy systems that can credibly provide
necessary services complying with essential properties, with built-in failures and
risk tolerance capabilities.

Cloud computing services and big data analytics applications are uniquely
positioned to support value-adding, wisdom-creating services by transforming
the easily customizable transactional processing infrastructures to synapses with
high availability, flexible resource assignments, and with minimal service
components accessed by the client, thereby acting as a service mother-board with
implantable service chips, and with stripped-down components and capabilities
enabling fault detection and fast recovery from failures.

Keywords: Cloud Computing, Big Data Analytics, Financial Transactions, Real-
Time Processing, Payment and Settlement, Low-Latency Connectivity, Per-Node
Processing, Fraud Detection, Data Mining, Machine Learning, Artificial
Intelligence, Cyber-Systems, Transaction Monitoring, Risk Tolerance, Fault
Detection, Service Recovery, Flexible Resource Assignment, High Availability,
Customizable Infrastructure, Financial System Evolution.

1. Introduction

The monetary and banking world has undergone a profound transformation in the last decades, predominantly
attributing it to the profound digitization experienced by humanity, which became more profound in the last
three years, as a result of the emergence of the pandemic. The advances in financial technologies, commonly
known as "Fintech", increased the pressure for innovation in several segments of the provision of financial
services, attracting significant investments in startups and companies that were committed to develop products
to respond to the emergent needs of companies and individuals. The arrival triggered waves of creative
destruction, with centuries-old banks and regulatory organizations suffering to keep up with the demands
dictated by digitalization: the immediacy of the services.

Among the various segments in the offering of financial services, payments are perhaps the one that attracts
the most attention today. The drastic change in consumption and intermediary models, which are now more
focused on the use of channels that promote direct relationships between service providers and final customers,
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has increased the demand for the immediacy of payment services, even more so after the implementation of
the new open channels between clients, financial institutions, and service providers. The creation of ecosystems
of services in which payment processing needs to occur in real-time became part of the competition among
firms from the most diverse branches, from retail to health. However, the immediacy of payment services also
brings with it sinister risks of expanding financial crime and, in particular, of transactional fraud.
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Fig 1: Fraud detection solutions powered by Big Data

1.1. Contextualizing the Landscape of Financial Services

Financial services have come to define the core structure of almost every modern developed economy. Indeed,
the financial sector plays a vital role in global economic stability. Financial services are at the heart of the
economy, facilitating growth in other sectors. They help to manage risk, and mobilize savings to ensure funds
are available, both for personal and household needs, and for investments in enterprise and infrastructure
development. They support international trade and investment, acting as the intermediary between the
investor and businessman, while also providing the information needed to ensure that these funds are being
used wisely. They also provide a range of services that are essential to the normal functioning of the economy,
including clearing and settlement, domestic payments, and remittance and pension services, while also acting
as the guarantee of last resort when things go wrong.

Traditionally, banks are the ones who provide and undertake the bulk of intermediation activity. It is one of
the roles assigned to them by society. These institutions take depositors’ savings, and recycle them by lending
to other individuals or businesses. In the event of a bad loan, banks suffer alone, while depositors, as the
funders of the operation, are insured against loss. Banks thus provide the economy with liquidity, allowing
savers to access their funds whenever needed, while pooling and managing the longer-term risks associated
with lending. In addition to its role as intermediary and liquidity manager, banking is also a critical enabler.
Banks allow individuals to purchase a house, and firms to invest in a new factory. However, they cannot do this
without the support of society and the tools that it has equipped them with. Banks perform these functions for
many countries and flag it for the entire world. It is this support for and dependence on banks that so increases
their importance and impact on the functioning of society, and why, when banks misjudge the risk they are
assuming, while too big to fail, their mistakes have ramifications that affect the whole economy and beyond.

2. Overview of Cloud Computing

Cloud computing is a recent technology that fundamentally changes how businesses operate. Businesses have
been quickly moving to the Cloud due to its many advantages over traditional on-premise data centers. In
addition to being a cost-saving solution, Cloud computing also offers a plethora of flexible and scalable Cloud
services. One of the biggest advantages of Cloud computing is the availability of pay-as-you-go services, which
spares businesses the headache of committing to upfront capital expenditures on IT resources, thus allowing
them to be more scalable. But those are not the only advantages. The Cloud also offers improved speed and
performance due to the expertise of the large Cloud service providers; increased security; and backed-up data
and disaster recovery. Some companies use the Cloud only for certain applications such as email. Others use
the Cloud for everything. The Cloud is the current IT trend and has become an important aspect of most
organizations' IT strategy.

Definition and Characteristics

Cloud computing is a utility-based computing model whereby services and resources such as processing power,
storage, applications, and services are not hosted locally or on a dedicated server on the organization's
premises. Instead, these resources are made available as a hosted service over the Internet and available on
demand, utilizing a pay-as-you-go pricing model similar to a utility service such as electricity or water. Many
Cloud applications are hosted in large data centers and, as a result, have achieved economies of scale, allowing
cheaper service than that which would be available if the organization hosted its own applications. In addition,
due to the nature of Cloud computing as a shared resource, it allows for much greater flexibility, scalability,
and resultant efficiency than conventional computing. Indeed, many Cloud service providers also offer the
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capability of massive scalability. Cloud consumers can leverage extensive Cloud resources to meet large
computing demands that would be economically infeasible to deliver through local IT infrastructure.

2.1. Definition and Characteristics

Cloud computing can be described as an altar of computing systems which is provisioned more often than not
over the internet and shared across multiple users. Its dispersing models offer compute resources, collections
of information, and services that hold the prospect of enhancing both the quality and efficiency of all make-up
of activities of enterprises. In addition to that, cloud computing also enables rich sets of applications and
services that are often accessible to an entire populace using just a thin client or a cell phone. For many, the
cloud marks the realization of an age-old vision of computing which is: the increasingly expansive and shared
pool of computing resources which is accessible to anyone, anytime and anywhere, enabling quick and
simplistically ease of access of resources that may be unprecedented. Applications which are hosted offsite have
been present for years in the name of Application Service Providers, but true cloud computing differs in a
number of ways. In the cloud era, applications and services are available to a wide-ranging populace on a self-
services basis. Online databases have removed the need for expensive enterprise or specialized databases
accessible only to large organizations. The cloud economically puts resources within reach of small and
medium enterprises, as well as individuals. Services are elastic, meaning you can quickly increase or decrease
the size of your service level. Any excess capacity you need for unexpected peaks is priced as simply an add-on
to your main service.

2.2, Types of Cloud Services

The majority of cloud services can be divided into three high-level offerings: software as a service (SaaS),
platform as a service (PaaS), and infrastructure as a service (IaaS). These models differ in the nature of the
accessible capabilities, control, and responsibilities between the cloud customer and provider. In the most
common SaaS model, the cloud user accesses an application provided by the cloud provider. In such a scenario,
the user has control over limited configuration settings, while the rest are under the cloud provider’s control.
The user does not have to manage or provision any hardware, operating system, or middleware, which allows
them to focus solely on using the application.

PaaS offers more flexibility than SaaS, allowing users to deploy and run their applications on the cloud
provider’s infrastructure. Although the user is in charge of the applications and some specific configurations
of the service runtime, the rest of the underlying resources and services are managed by the provider. Typical
PaaS offerings enable cloud users to develop their applications by providing them with dedicated development
environments that come with software development Kkits, application programming languages, and tools for
testing, deploying, and maintaining their applications. Finally, the IaaS model offers the cloud user the most
manageability and control over the computing infrastructure. Cloud users can provision a complete set of
resources from the provider, including servers, storage, and networking, to deploy their operating systems and
middleware as well as their applications. The user is solely responsible for managing all of these layers.

Equation 1 : Stream Processing of Payment Data in Real-Time

where
n(t) » 5(1): Real-time payment stream at time ¢
' = ;: Incoming transaction data
S(t) = U £y + nn(t): Number of transactions received at time ¢
1=1 » |J: Aggregation in a cloud-based stream processor

2.3. Benefits of Cloud Computing

Cloud computing has become increasingly relevant in the world of Information Technology, and is preferred
by companies. The growing trends in the cloud computing markets are essential for the storage and
management of large amounts of data, allowing access to a unique quality of data, being very beneficial for
companies. Nowadays, companies have an enormous amount of unstructured data and are looking for
solutions to store it and take advantage of it. Cloud computing is an answer to that question and has numerous
advantages. By using the cloud companies can put aside their concerns about infrastructure costs, maintenance
and adapt their budget according to their needs.

Cloud computing allows the customer to create, delete, monitor and use information and communication
technology resources through the Internet. Nowadays, wealth can be quantified by the data that an
organization has in the cloud, which has influenced the migration of organizations to the cloud. Cloud
computing is made possible by the rapid growth in the capabilities of computer hardware, allowing companies
to conceive of large data spaces that can be rented out to organizations with demand at a fraction of the cost
owners would incur building their own systems. Cloud computing appears as a strategic way to do business.
Reliability is achieved, because the cloud syndicates the responsibilities for maintenance and updates, which
are performed from a central point.
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After the last recession in 2008, many organizations adopted cloud computing systems, using models such as
Software as a Service, Service by Demand, Database as a Service, on a small scale for specific functions because
the time to maturity was very small. Later companies began to integrate those applications more with their
processes, creating a new industry mix.
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Fig 2: Benefits of Cloud Computing in Banking
3. Big Data in Financial Services

1. Definition and Importance

Increasing pressure to innovate and differentiate is driving the transformation of many industries by adding a
digital layer. Financial services are a prime example where digital products are placed at the core of entire
organizations that are quickly adopting the new realities in the marketplace. To maintain competitive
differentiation, financial services organizations are investing heavily in improving customer experience by
harnessing the power of digital. Now more than ever, the digital experience is the point of differentiation
among financial services organizations. No longer satisfied by simple tasks such as checking balances,
customers expect richer, immersive experiences such as mobile engagement for depositing checks, enabling
payments, or engaging in risk management. The data generated by this customer journey is untapped gold. By
analyzing and acting on these interactions before, during, and after they occur, financial services companies
are able to deliver unique, timely, relevant communications that can lower marketing costs, increase
conversion rates, strengthen customer loyalty, and drive revenue.

Big Data refers to the data sets — terabytes or even petabytes in size — generated by companies that are focused
on growth, dynamic in nature, and untapped. These companies seek to collect as much data as possible and,
importantly, harness it for critical insights: market segmentation, customer identification, product positioning,
pricing optimization, and risk mitigation, to name a few. The insights generated can help define corporate
strategy and support efforts as tangible as withdrawing an advertisement or increasing a supply of popular
products.

2. Sources of Big Data

The sources for Big Data are legion. Mobile devices, sensors, and chips embedded in goods, people who connect
to the internet and to each other, public and private databases; the list could go on and on to include the
hundreds of data generating touch points of our digital world. This data explosion has wide-ranging
ramifications. For one, efficiently capturing, storing, and processing such vast quantities of data requires deep
expertise and specialized technologies in which many organizations struggle to invest.

3.1. Definition and Importance

The term “big data” is normally used to refer to an extremely high volume of structured, semi-structured, and
unstructured data that cannot be captured, managed, and processed using traditional database software. The
key characteristics that separate big data from the backside information are volume, velocity, variety, and
value; skills for organization and presentation are also necessary for big data. The volume of transactions
undertaken in financial services has increased greatly, especially in the areas of trade clearing and settlement,
credit and debit cards, and retail payment processing. In addition to increasing transaction volume in
traditional financial services, technology has enabled the development of new high-volume payment vehicles.
These vehicles process basic consumer payment transactions and sit alongside traditional credit and debit
cards in the payments ecosystem. The velocity of the payment processing ecosystem — how quickly transactions
can occur and how quickly systems must respond to validate or reject transactions — has accelerated
dramatically in the last several decades. In addition to being processed quickly, transactions also need to be
stored quickly.

The purpose of big data in retail payments and fraud detection, and the entire financial services ecosystem for
that matter, is not to replace the deep expertise of financial executives and staff, but rather to augment existing
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skill sets with actionable information that can be combined with judgment to achieve better expected
outcomes. To do this, stakeholders in payments and financial fraud detection need to understand how
technologies like big data — and the models and tools that support data preparation and analysis in big data —
can be used to elicit value in practical settings. For example, while data has been used extensively for predictive
analytics in consumer lending for decades, new technology allows lending decisions to be made in near real-
time using consumer-specific scoring models that have recently been augmented with behavioral data on
applicants.

3.2. Sources of Big Data

The concept of "Big Data" as it is modernly understood often references three different V's: volume (the size of
data), velocity (the data creation speed), and variety (the different forms of data). Other V's include: variability
(the unpredictable nature of data), veracity (the different quality levels of data), and value (the insights it can
help generate). Such dimensions can help us identify the characteristics that describe Big Data in different
contexts, such as in social networks (highly heterogeneous, variable, and valuable), sensors (high volume,
velocity, and variability), or scientific disciplines (high volume and heterogeneous, value, and variable).

Due to the information explosion during the last two decades, we are experiencing a profound revolution in
the way data is generated and processed at a global level, which in turn is prompting a profound disruption in
most sectors of our economy and society. Of this information explosion, more than 90% comes from the last
two years alone in the form of new unstructured data that not only boast the highest growth rates, but are also
the most difficult to structure and extract insights from. This data is mainly generated by social media, private
platforms, and Cloud services. At the same time, organizations also generate structured data by means of
transactional systems, databases, payment rails, and customer relationship management systems, among
others.

It is worth taking a more detailed look at these new forms of unstructured data that are mainly generated by
social media and private platforms as they are relatively new sources in financial crime detection, while
traditional sources of structured data have been successfully employed in financial services for decades already,
although Big Data technologies allow us to get additional insights from them.

3.3. Big Data Technologies

Big data technologies incorporate advanced software tools that combine capabilities to analyze an enormous
variety of digital data delivered at an unprecedented speed for a broad spectrum of applications. Technologies
to manage and analyze big data include: A distributed file system is a foundational technology of big data. A
big data infrastructure built around a distributed file system distributes data in volumes over many low-cost
networked servers taking advantage of the data redundancy modeled into this system and the parallel
processing of data operations by the distributed processing framework utilizing the computational power of
networked servers. The technology builds a database on top of the distributed file system. Data transfer
technologies facilitate the transfer of structured data to the database for subsequent processing by data
analytics engines. Cloud-based integrated information management systems combine virtual storage, supply
chain architecture, and machine learning capabilities in big data predictive analytics. NoSQL databases are
designed to process full text unstructured data and facilitate real-time analytics in multi-distributed
environments quickly. Data Processing Cloud Ecosystem and Business Intelligence Platform are advanced big
data analytic technologies currently in demand across industries. Another service application combines the
capabilities of cognitive computing with natural language processing providing businesses with advanced
capabilities of analyzing unstructured data. Machine learning specific technologies offer businesses interesting
capabilities to manage and leverage data for descriptive analytical modeling.

4. Real-Time Payment Processing

Real-time or instant payment systems allow fund transfers between bank accounts in real-time or near real-
time, usually throughout one's business day. The initial transfer typically occurs in a matter of seconds and the
payment finality occurs when the receiving bank credits the payment to the payee's bank account. Digital
wallets now drive a number of instant payments for retail transactions. However, the majority of payments in
the world still occur through payment cards. While currently, payment card networks are fairly efficient in
providing either near real-time or real-time payment service for point-of-sale transactions, they do so at a fairly
high cost.

Governments and central banks have recognized that real-time payments could also benefit the economy. They
enable a different set of transactions to occur without the need for credit, thus avoiding the traditional credit
market frictions. These transactions could stimulate economic activity. Real-time payment systems could also
enhance the speed and reliability of support measures targeted at those facing severe hardships, especially
during a crisis when such transfers might be needed most urgently.

Thus, central banks have been investing in building real-time payment processing systems. They see a need to
provide these services by publicly offering infrastructure to support the private sector in the safe and efficient
provision of real-time payment services, as high demand for these services clearly warrants a more generalized
economic benefit. However, finding a cost-effective solution to this need has not been easy, because a large
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share of the demand for real-time payment services exists in only a few states. The situation of these low-use
states is very different from the situation of the states in which a lot of real-time payments are needed. These
demand differences have politically made the task of coming up with a joint solution by the central banks
difficult. Consequently, in several countries, the state has been unable to provide a solution to the need for
public services of real-time payments.
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Fig 3: Real-Time Payments Are the Future

4.1. Mechanisms of Real-Time Payments

In August 2019, the European Central Bank launched a pan-European real-time payment system called
TARGET Instant Payment Settlement to support the growing demand for fast credit transfers and the increased
expectations of consumers and companies. In 2018, instant payment volumes in Europe exceeded 200 million,
and Europe’s central banks expect the volume of instant payments to grow at 25%—-30% annually. Instant
settlement of payment transactions without any other processes between the transfer of the request and receipt
of payment is made possible primarily by linking time-critical deposit accounts to an authentication and
transport network that closes instant payment requests forwarded by the sending bank with corresponding
credit entries held by the receiving bank. This ensures that valid requests for payment matched with
corresponding credit holdings are executed without delay, while external systems and processes such as
clearing, fraud detection, compliance checks, batch processing, pre-funding etc. only exert a side influence on
transaction execution time.

Mastercard and Visa also offer real-time payment systems over large areas. For example, Visa Direct enables
fast, P2P money transfers between businesses and consumers via direct debits on enrolled credit cards as well
as transit services in Visa net. Such flows are ultimately funded through a coupled bank deposit account-based
money transfer between the sending and receiving banks over the respective interbank systems. In effect, an
off settlement of the overall cash payment transaction occurs while on a much larger scale than with classic
credit-card transactions, and only indirectly on the coverage of the consumer unauthorized credit-transfer
system.

4.2. Benefits of Real-Time Payment Systems

The financial services and payment ecosystems are faced with ever-changing expectations from businesses and
consumers; users want every service to work effectively, seamlessly, and in real time. This creates an
overwhelming demand for real-time payments. Accordingly, monetary authorities in several countries are
driving initiatives to enable real-time payment services, and payment providers are investing considerably in
developing the required infrastructure for offering such services. Growing consumer expectations, along with
an increasingly demanding business environment and the policy direction from monetary authorities are the
key factors contributing to the rapid growth of real-time payments. Payment systems are critical components
of the financial infrastructure underlying monetary policy transmission, risk management, efficiency, and
stability, supporting the distribution of cash, the settlement of financial transactions, and the transfer of funds
between agents. Real-time payment services impact the economy's overall efficiency, affect the conduct of
monetary policy, and enhance financial inclusion.

Real-time payment systems cater to the urgent need for payment services at any time of the day, which is not
limited to business days or banking hours. The lack of constant and instant payment facilities for all payments,
including P2P payments to settle bills and debts; B2C payments for disbursement of government subsidies and
other payments, including pension funds and tax refunds; and B2B payments to settle business transactions
directly affect consumption. Real-time payment systems fulfill this requirement. Payments can be made
instantly and anytime during the day, which does not depend on banks or monetary transactions, thus
increasing payment service demand. Instant payment systems also help in settling payments at a lower cost.
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4.3. Challenges in Implementation

Efforts towards faster payments are sometimes hampered by institutional inertia, coordination issues,
difficulties presented by fragmented networks, as well as the challenges presented by the urgent need for
cybersecurity risk management and resources. Historically, retail payment transactions have settled on a net
basis at the end of the day or over a set of several days. The shift to real-time payments has been long discussed.
Efficient networks give rise to benefits reflecting transaction finality and certainty, settlement risk avoidance,
liquidity considerations, risk transferability, and cover and liquidity-saving clearing arrangements. However,
a larger set of participants are in need of services than those engaged in transactions directly. These include
banks, payment processors, broker-dealers, and any other entity that either provides the service of processing
transactions or facilitates movements of funds between users.

As industry stakeholders work to implement RTP to gain from the many benefits these systems have to offer,
they must balance policy and operational integrity goals with the immediate opportunities to enhance services
and capture their demand. However, the effort to create infrastructure systems offering RTP represents a
significant expense for some small and mid-scale banks. Moreover, the decision to invest will be harder for
smaller banks to make if they cannot rely on FIs on either side of their transaction facilities to make the
investment necessary to choose them across the partners’ customer base. The investment required is also
burdensome when banks expect low transaction fees and few repeat business customers in their fee-setting
approach.

5. Financial Fraud Detection

Fraud occurs when an individual intentionally deceives another for monetary gain. Although fraud is not a new
activity, various advances in technology, such as the internet and mobile computing, have taken it to new
heights. Today, it is easier for a fraudster to connect with his victims and deceive them. However, these
technologies can also assist banks and financial institutions in combating fraud. By using cloud computing
platforms along with big data analytics technologies, financial institutions can develop advanced tools to
predict potentially fraudulent activities and detect fraud on a real-time basis. This section outlines the various
types of fraud that can have devastating effects on organizations, whether they are banks, corporations, or
individuals.

Types of Financial Fraud

Internationally, payment networks process about $17 trillion in consumer credit payments and about $52
trillion in consumer debit payments annually. Of this, the total number of transactions that are later
determined to be counterfeit and validated by the payment networks is estimated at approximately 0.07
percent. These are projected to cost the networks about $3.5 billion. Payment fraud not only causes financial
losses to payment networks but also causes distress to cardholders. To prevent such losses and inconveniences
to customers, banks and payment networks have established fraud detection systems. Some of the most
common types of fraud are introduced here just to highlight their variety.

Card-present fraud occurs when a thief steals a credit or debit card and goes on to make purchases using the
card. Card-not-present fraud, which is of much larger volume than card-present fraud, occurs when a thief
takes the personal information of an individual or group of individuals and makes purchases by impersonating
the victim or victims. Then, merchandise is either shipped to the thief’s address or victim’s address, depending
on how bad the thief is at covering his tracks. The largest volume of this card-not-present fraud occurs over the
internet.

Equation 2 : Big Data-Driven Anomaly Detection Score
where
» A;: Anomaly score for transaction i
« r;: Feature vector of the transaction
* u: Mean of normal transaction profile (learned from big data)

2
a‘4-f = |:E-;: — II'-lf-” * || - ||: Euclidean distance, indicating deviation from norm

5.1. Types of Financial Fraud

Since the modern economy relies heavily on financial use or use of money principles, any interference, defect,
or violation of any level in these principles can be expressed as financial fraud. The financial fraud cases have
many different forms, but can be classified into a few major categories. It is worth mentioning that, however,
the aforementioned classification depends on the applied criteria and may include more or fewer classes. The
main classifications of financial fraud cases can be expressed as: fraud which aims to get monetary benefits or
advantages, fraud having a monetary disadvantage as a result or target, fraud which has a wrong act of
commission, act of omission, remedy, or relationship as the base, fraud which refers to an act of harm, betrayal,
or violation, fraud which refer to an act done for a political, economical, religious, or social benefit, as well as
fraud including psychological, social, or physical stress implementation.
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In the application to modern economy and primarily to financial markets, first and foremost, the following
types of financial fraud are regarded as relevant: investment fraud, financing and credit fraud, mortgage fraud,
banking fraud, insurance fraud, and tax fraud. This group of major fraud types can be also classified in
accordance with the incentive and the method of perpetration and may include Ponzi scheme fraud, pump and
dump fraud, hedge fund fraud, tax evasion through offshore accounts fraud, mortgage fraud schemes, checking
fraud schemes, cashier's check fraud schemes, identity theft and piracy fraud techniques, health insurance
fraud schemes, wire fraud, and mail fraud schemes. Additionally, securities fraud, commodities fraud, private
equity fraud, payroll tax fraud, and credit fraud are also mentioned.

5.2. Impact of Fraud on Financial Institutions

Preventing financial fraud is a key priority for financial institutions. Although estimates vary, the total cost of
financial fraud to financial services organizations is nearly $10 billion annually. Recent data breaches have cost
companies considerably more as the full ramifications of fraudulent credit card theft and identity leaks play
out. It’s no wonder that protecting online financial transactions from fraud via services such as detect and avoid
identified financial fraud managers are under pressure to deliver results. Phishing scams, identity theft, online
banking fraud, and merchant fraud result in monetary losses estimated at $10 billion annually.

For retail banks, the transition to online services has made them more vulnerable than ever to fraud. When
crimes such as phishing and identity theft are successful and customer funds are stolen, the bank is responsible
for the loss. Fulfilling its responsibility to reimburse customers is the biggest direct cost of fraud loss. But there
is also an indirect cost. Dealing with customer accounts that have been compromised drains a bank’s resources.
It is no longer merely a case of sending a new credit card to the customers whose accounts were targeted. Bank
employees now have to exert considerable effort to ensure that the customers’ identities have been properly
verified and that bogus accounts are not opened in the customers’ names. Further, if bank customers lose trust
in the security of online banking transactions, they may opt for more traditional methods—higher maintenance
costs for banks. For credit and debit card issuers, the biggest expense increases associated with payment card
fraud is chargeback processing costs. The issue is not simply that consumers demand refunds for the purchases
made fraudulently. Banks must also consider the risk of losing a merchant partner if they allow too many card
transactions to be rejected.

5.3. Traditional vs. Modern Detection Techniques

A noticeable increase in payment fraud over the past few years has driven considerable effort and research into
the development of detection techniques and strategies. The surge in research within this area is not surprising.
Not only do these techniques and strategies need to be improved on a regular basis to keep up with the ever-
increasing amounts of fraudulent transactions and the convergence of payment fraud with other cyber-crimes,
but they also need to be cost-effective solutions that allow financial service providers to build and maintain
customer and merchant integration with proper monitoring and customer service protocols. Traditional
detection techniques are based on fixed and defined rules that are established by domain experts and also
consider profile deviations that result in anomalies. In contrast, modern detection techniques build a model
using historical transaction data and make use of that model to detect fraud effectively and promptly when
real-time transaction data is received. They are either classification techniques or anomaly detection
techniques, for fraud, the objective is to correctly classify or detect transactions as fraudulent or legitimate.
Fraud detection is generally performed with two basic approaches: the first one is based on supervised
classification models that require a labeled training dataset. Also, the labels are very unbalanced since
legitimate transactions occur much more frequently than fraud transactions. Supervised learning is often
ineffective with highly unbalanced datasets. The second one, which can be seen as a more modern approach,
consists of using unsupervised learning or anomaly detection methods that are based on the fact that legitimate
transactions tend to cluster and that frauds are outliers. In the past, almost all classified transaction data was
labeled as ‘good’. In other words, after a few days, payments that initially went through had not incurred any
subsequent claims and were therefore classified as good transactions. Given the added difficulty of the dataset
recommended for that type of approach, anomaly detection based techniques have appeared much more
frequently in the fraud detection literature. A wide variety of anomaly detection methods, especially clustering
and outlier-based techniques have been considered.

6. Integration of Cloud Computing and Big Data

By shifting from in-house, capacity-hungry, capital-intensive processing infrastructures to utility services,
cloud technologies allow FIs to dramatically increase scalability and reliability while reducing major IT costs.
In addition, the new technologies can help democratize financial services, allowing new entrants to participate
and opening new opportunities for product and service innovation. Yet, as with any transformation effort,
moving to the cloud involves significant challenges, such as compliance and regulatory oversight, vendor
selection, costs, and availability. These challenges are particularly acute in services such as real-time payment
processing and accompanying fraud detection, which FIs provide to banks, merchants, and payment networks.
Successful adoption in these areas depends on the seamless integration of cloud computing and big data.
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The cloud enables scalable, low-cost storage and computing services—one of the fundamental requirements
for the processing of big data at low-cost. Cloud storage systems make massive data storage feasible at costs
that make investment in significant internal capacity for banks prohibitively expensive. For example, banks
need to maintain payment-related logs for several years, and these logs are growing much larger as the size of
individual transactions grows and as transactions become increasingly complex. In addition, the compliance
and control-related challenges that make cloud payment processing difficult at first are gradually easing, as
major public and private cloud services are developing compliance frameworks and templates designed to
address the concerns of financial services partners.
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Fig 4 : Big Data and Cloud Computing

6.1. Role in Real-Time Payment Processing

With the rapid evolution of cloud computing technology and big data processing tools, new possibilities are
now emerging for the processing of payments in real-time with a high degree of confidence and reliability.
Currently, most banks and clearing systems are still using batch processing for payment operations, such as
the processing of debit authorizations during the day in two batching cycles, with actual fund transfers
occurring overnight. However, businesses and consumers increasingly rely on instant access to funds through
funds availability policies and service delivery processes designed to reduce perceived delays or wait times.
Cloud computing, big data, and payment platform capabilities provide the networking tools to enable
companies and financial institutions to bypass the rules that define batch processing, particularly for
businesses that require immediate access to funds, such as consumer loans, and other credit-related services.
The most basic real-time payments rely on existing banking infrastructures using debit origination. Business
customers initiate transfer requests remotely, often by using online software interfaces or by batch upload of
payment file templates, and provide debit account information and transfer amount. A transfer request
initiated during normal banking hours settles that night. For real-time payments, money is either available to
the recipient immediately.

Real-time services redefine payment processing as the instantaneous exchange of information that is used to
settle payment for commercial transactions, whether it is accounts receivable or payable. Real-time payments
are increasingly viewed as a new standard for any business process that accepts or disburses funds, and
financial services institutions are pressured to provide some form of real-time payment capability by new
competitors with access to the same bank and retail payment networks, and by regulators who believe that
payments should not only be faster but at lower cost.

6.2. Role in Fraud Detection

The integration of cloud computing and big data has ushered in a new era of financial fraud detection. Cloud
computing is a pool of technology resources like infrastructure and software providing capabilities for analysis,
modeling, and surveillance. The nature of cloud computing enables big data to move seamlessly through its
attributes of data structure, storage, sharing, speediness, and segmentation. The amount of financial data
stored has created unique challenges for running an on-premises data warehouse and associated tools. In the
financial industry, real-time detection of planned fraud is becoming increasingly common as stakeholders
demand protection from fraud entry into the system. From a fraud defense perspective, the most important
benefit of moving to a new cloud-based architecture may be the ability to detect fraud in real time.
Traditional on-premises systems run batch rules over previously accumulated data to identify fraud. Various
banking technologies, including card payment networks, anti-money laundering systems, wire transfer
switches, and check processing services, all support the batch detection of known fraud patterns. Cloud
computing and big data allow organizations to move to a better world where rules can be executed over new
data every second, allowing organizations to identify cases of fraud as they are occurring. Adopting cloud-based
fraud detection does come with new challenges. The process of taking big data and turning it into fraud
intelligence is not simple, given the nature of the data and how difficult it can be to find appropriate patterns.
Rules that detect fraud in real-time are different from those that detect fraud with other technologies.
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The first real-time fraud model appeared in the late 1990s and involved analyzing the behavior of cardholders
in greater detail than the systems of the time could provide. While action prototypes exist to embrace cloud
computing and big data for real-time fraud detection using neural network models, few publications exist on
applying the big data and cloud computing paradigm. The discussion fills this gap in the literature by discussing
selected aspects of using cloud computing and big data for banking fraud detection.

6.3. Case Studies of Successful Integration

This section provides two case studies. The first case study describes how Deutsche Bank has integrated the
cloud in its payment processing system. The second case study describes how Singapore chose a combination
of cloud computing and machine learning to build its financial fraud detection system.

Deutsche Bank was very early to recognize the cloud’s increased flexibility and cost efficiency benefits from a
holistic payments perspective. The bank consolidated its payments architecture with cloud tools to change its
model to meet clients’ needs and provide more frequent updates. Deutsche Bank has shifted investments away
from on-premise data centers and infrastructure services to public and hybrid cloud solutions for new
workloads, leveraging its scale and partnerships with cloud services firms. Singapore’s Payment Services Act
(PS Act) contains provisions authorizing the Monetary Authority of Singapore (MAS) to issue a regulation
requiring the owners of relevant payment services and systems designated as “critical payment functions” to
adopt “composition” and other technical standards to strengthen systems reliability and cyber security. In the
midst of a push for innovation, the PS Act also sets out the foundations for the development of new systems
and services innovation by encouraging growth in partnerships between government institutions and private
sector players. Singapore’s MAS and a number of private organizations have launched the industry sandbox
that allows for safe exploration and experimentation. Working with the Private Sector Financial Services ISAP
panel of advisors, MAS and IBF prepared the Talent for a future-ready finance sector report, which outlined
how the finance industry can better leverage skills and technology to meet future challenges.

7. Technological Innovations

The rapid increase in the volume of data necessitates advanced analytics in financial fraud detection. With the
increased mobility and the changing nature of payment and remittance systems, regulatory procedures and
their implementation need to be updated constantly with the help of technological innovations. Contemporary
payment systems are complicated and often require the synchronous involvement of multiple intermediary
banks for clearing and settlement. Necessary antifraud mechanisms often add to the transaction duration and
charge fees that can be detrimental to businesses and disrupt customer satisfaction. In order to ensure
efficiency, security, and customer satisfaction, emerging payment companies employ a variety of high-tech
solutions to minimize fraud losses while ensuring seamless transactions. Such solutions involve machine
learning, Al, predictive analytics, and blockchain technology, and act as a collective defense system employing
adaptive risk-based controls. Financial institutions need to adopt more custom-tailored options regarding the
type and amount of fraud protection they choose for transactions rather than any standard, uniform solution
for payment providers, with a special focus on transaction monitoring.

Machine learning and AI models help banks or numerous transaction processors identify high-risk
transactions by employing predictive analytics to categorize legitimate and fraudulent transactions. User
identification methods based on pattern analysis use features like account history, geography, time, device,
and more to establish an authentication baseline for a good customer. Any transaction that falls outside this
set of parameters is flagged for manual review or automated action. Models with increasing layers of
complexity perform this task better and better. Previously state-of-the-art neural networks are being beaten
and beaten again with deep learning which is a particularly complex, expensive, and computationally intensive
form of neural nets that is opening a vast array of new possibilities in all fields of data processing, including
video and image, as well as text analysis. Other Al methods, such as boosting, bagging, and support vector
machines, also produce superior results in different areas. In addition, there are hierarchical classifiers for
composite decision analyses similar to those employed by experienced expert analysts.

7.1. Machine Learning in Fraud Detection

Fraud in payments processing has continued to increase worldwide. Fraudsters change their behavior
systematically to commit additional fraud while avoiding detection. Furthermore, there are increases in the
volumes and types of transactions, as well as changes in the regulatory environment. These present many
challenges for the banks and financial institutions that must guard against fraud. This has led to the
deployment of machine learning techniques to manage the complexity and speed of transaction fraud
detection. Automating the detection and helping analysts assess relatively high-risk proposals help mitigate
the challenges faced by financial institutions.

A significant component of a financial institution's fraud detection system is real-time transaction risk scoring.
The goal is to allow the true transactions to occur and stop the fraudulent transactions from being approved in
real-time. The systems that are in use today combine machine learning with basic first-generation rules, some
of which are also driven by machine learning. The forensic rules examine the transaction in the context of the
specific account from which the transaction is originating. Initially, fraud detection systems would only
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examine recent transaction activity to identify deviations from patterns established previously. This only used
simple models based on the nature of the individual transactions and the transactional history of the accounts
being monitored.

To continue to reduce losses and risk, financial fraud detection systems must adapt on a regular basis to deal
with new fraud strategies. The challenge for developing these systems is the scarcity of labeled data. Historical
datasets contain transactions that are fraudulent and have been approved and therefore labeled in hindsight.
It is important to establish how often losses are incurred on a particular class of transactions and what the cost
of forgetting would be. Although automation helps to reduce the amount of time that analysts have to spend
making decisions, it remains a collaborative process with automation helping the analysts focus on the alerts
that potentially represent the greatest liabilities for their respective financial institutions.

7.2. Blockchain Technology in Payments

While blockchain was originally conceptualized as a technology enabling bitcoin, it has quickly evolved into a
conceptual framework for a larger set of services. Blockchain is a distributed, encrypted public ledger that can
record many different types of things. Its most important and novel application is the ability to act as a third-
party verification system of transactions between participants in a network. Banks and clearinghouses today
perform this task — though often with lags of multiple days in the case of international payments. The
blockchain's solution to the arbitrarily delayed payments is the incentive provided to financial network
participants to maintain the ledger via transaction fees; the incentive is aligned as these participants stand to
lose their investment in the blockchain via forgone fees if they verify false transactions. In this way, blockchain
theoretically disintermediates payments processors, enabling near-instantaneous transfers of money around
the globe.

These characteristics of blockchain technology have very significant implications for payments and specifically
real-time payments. Conceptually, if banks can track assets on a distributed ledger, this should speed up every
stage of the payments process and eliminate back-office payment coordination across banks and sometimes
countries. As banks explore the opportunity presented by new blockchain models, they are expanding their
data platforms to accommodate this technology for handling payments. In addition to the substantially faster
transaction times made possible by blockchain-based payment services, blockchain increases transparency
into the transactions process by changing the nature of the institutions participating in the process - a process
that until now has been hampered by the involvement of a single bank, causing the delivery of payment to be
opaque to all but the sender and recipient.

7.3. Al and Predictive Analytics

Al systems process large amounts of data and extract information about customers' historical behavior and the
behavior of all users in a combination. Then they train supervised and/or unsupervised learning algorithms on
this information and deploy these algorithms to be used by transaction systems. When a transaction is
requested, the system collects enough information on the transaction to create a virtual transaction, elaborates
this virtual transaction with the algorithms deployed, provides a response (approve/reject) as quickly as
possible, and sends it for execution. In this context, rejection might mean delaying the execution of the
transaction until a deeper analysis can be performed.

On the one hand, if a transaction is rejected (delayed), the financial institution has the opportunity to stop it
from being executed if it is fraudulent and thus protect its customer. However, this comes at an operational
cost for the financial institution because it has a special team that needs to analyze a large amount of delayed
transactions, and to attempt to make contact with customers whose transactions have been rejected just to
discover that the rejected transactions were indeed genuine. On the other hand, if the system wrongly rejects
a genuine transaction, the implications are even more serious: the transaction cannot be executed by any
financial institution until there is no clearance, and the customer might also incur penalty fees and related
damages from its sole service providers.

8. Regulatory and Compliance Considerations

Cloud computing and big data increases the complexity of the regulatory and compliance environment faced
by financial services organizations. Payment services in a cloud environment introduce unique regulatory
compliance and liability risks tied to multiple payment industries and global data sovereignty laws. A
consideration for organizations to consider is whether the cloud provider and its services can support
organizations’ compliance mandates. Another consideration to think about is what additional risks these
technologies present so that the transfer of risk can be fully understood if products are used in the real-time
payments space.

Possibly the primary and most important consideration in using the cloud for payment processing or financial
fraud detection is that of data privacy laws, which regulate the collection, use, storage, and processing of
personal information about the individuals within a country’s jurisdiction and often impose severe penalties
for noncompliance. For banks and payment providers that collect and handle customer data globally, it is
important to understand how data privacy legislation may differ in the many jurisdictions involved and to
ensure compliance with all applicable laws. In addition to varying data privacy standards within individual
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countries, several regions have implemented or proposed region-wide laws, including the General Data
Protection Regulation and similar bills that have been introduced in jurisdictions in Canada, India, Japan,
South Korea, and Singapore. Furthermore, the United States has no federal data protection law, and instead
regulations at the federal level are patchwork, addressing only specific issues while states enact their own laws
and regulations at varying levels.
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Fig 5 : Regulatory Compliance in Finance

8.1. Data Privacy Laws

Governments around the world are increasingly enacting and enforcing legislation to address issues of
consumer privacy and data security. The primary objective of those laws is to protect individuals against a loss
of privacy or identity fraud resulting from unauthorized access and inappropriate use of personally identifiable
information about them. Evolving attitudes of both consumers and lawmakers towards data use have led to
more regulatory scrutiny on the practices of financial companies and their data suppliers, with the potential
for growing class-action lawsuits against those companies for data breaches. For financial services companies,
achieving compliance with applicable data privacy regulations is of paramount importance, as non-compliance
can result in substantial penalties and costs associated with fines, lawsuits and their resolution, remediation
expenditures including notification of affected parties of data security breaches, and damage to reputation.
However, the risks of non-compliance are not likely to diminish in magnitude in coming years. First, the
business opportunities and innovations driven by the wide-ranging use of big data, AI, machines and
technology are simply too tempting for businesses to ignore, particularly those of younger age groups, and
many families with debt but also savings at critical life junctions need access to credit choices. Second, given
the increasing number and variety of cyberattacks on companies of all sizes and in all industries, lawmakers
around the world are likely to update existing data protection and breach legislation, and enact new laws, as
they respond to evolving threats, bolster consumer confidence, and help ensure the continued viability of PII.

8.2. Financial Regulations

Most payment service providers are obliged to comply with the Payment Card Industry Data Security Standard.
PCI standards are regulations that establish the security requirements for any company or organization that
processes, stores, or transmits sensitive information from credit or debit cards in their capacity as a merchant
or service provider. PCI standards are required for all merchants, regardless of their processing volume. PCI
standards apply even if a merchant relies exclusively on an external company for payment function processing.
This ground rule moves the PCI compliance burden to the merchant, and, according to PCI, “It’s the merchant’s
responsibility to ensure that their service providers are PCI compliant.” The PCI Security Standards Council is
an organization created to develop and manage the internationally recognized PCI security standards and
support the standard's adoption. It also provides a forum for payment industry stakeholders to collaborate on
the ongoing development of PCI standards and programs.

All members of the payment card industry recognize PCI as the primary force behind the development and
management of PCI standards and programs. PCI adopts the PCI Data Security Standard, and its payment
security experts are tasked with overseeing its implementation. PCI SSC members come from five key payment
card trade sectors: Major card brands, banks and financial institutions, processors, technology and services,
and merchants. To enhance consumer protection against credit and debit card fraud, PCI Security Standards
— including PCI DSS — are designed to minimize the security risks of credit and debit card transaction
processing, including cardholder data, and the systems of any organization or merchant that handles those
transactions, whether in-houses or by a third party. PCI standards also apply to the systems of any entity that
handles transactions related to unique identification numbers, used in conjunction with payment card account
numbers.
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8.3. Compliance Challenges

Real-time payment processing and analytics as a defense enabler might give rise to business model
implications related to regulatory compliance. The approval and verification process of the relationship
between product providers and their business partners is subject to the transaction party and partner duty to
comply. Cloud service providers might claim to not have access to customer transaction data because of
encryption, could also apply such a business model and gather huge volumes of data as a means for attack,
conceivably the risk might reside with financial institutions.

Many financial institutions are subject to the provisions of a dizzyingly vast number of regional, national and
international laws, rules and regulations. These rules mandate a huge range of KYC/AML checks. They must
assess and implement their obligations as part of the system provisioning, relying on their third-party partners
to ensure that products are safety-compliant. Covered institutions may not rely on documents or information
provided by third parties, alone and must ensure that any reliance on a third party is reasonable and may need
to conduct additional reviews to ensure a product’s continued compliance as technology changes over time.
Only businesses qualified as know your customer suitable are able to enforce incident response and
remediation and customer compliance obligations. Potential violations of BSA/AML laws include a failure to
file SARs / AMLs, a substantial pattern of suspicious transactions, an entity engaging in transacting outside of
its normal course of business or outside of typical entity peer transactions, submitting unusually large cash
volume deposit transactions, or not adopting and implementing an adequate BSA compliance program.

9. Future Trends

The digital payment ecosystem is rapidly evolving and changing shape and scope. Payment service providers
are in the throes of a core transformation and are investing in alternative payment methods and technologies
for an enhanced digital payments experience. Though e-commerce was the primary driver of the digital
payment ecosystem in 2020, the tide is shifting, and physical transactions are rebounding as we emerge from
the great lockdown. Digital wallets, with the option to store tokens, cards, credentials, personal information,
passbook items, and digital currencies, are becoming the preferred option for consumers. In the near future,
all payment-related services could be integrated into the digital wallet. Infrastructure-level changes such as
open APIs, open banking, and paperless refreshments could bring a lot of disruption to the payments
ecosystem. Other changes on the horizon are the regulatory authorization of new payment networks and
schemes. New global schemes could dramatically change the global interchange fee structure.

Technological trends impacting digital commerce strategies include the use of different physical sales
locations, sales channels, customer payment preferences, and payment-related technologies and services.
Other evolving themes include a focus on innovation, service, and customer experience; risk management and
compliance funding; the need for a more modern technology framework; and the need for budget allocation
congruence. Changes to the digital commerce strategy could have downstream effects on payment methods,
fraud mitigation, customer experience, partnerships, technology providers, and budgets. Thus, payment
optimization has emerged as a priority for brands and merchants across the globe. A focus on these parameters
could put brands in a better position when it comes to handling financial challenges in the future.

9.1. Emerging Technologies

In order to gain a competitive edge, financial institutions will continue to invest in emerging technologies such
as blockchain, distributed ledgers, biometrics, and telemetry. These new technologies will need to integrate
with existing platforms in order to create a seamless operating environment for transaction managers and to
minimize friction for customers. The first financial realization of blockchain was the cryptocurrency Bitcoin.
Blockchain is a decentralized transaction ledger which records transactions on every server within the network,
eliminating the need for an intermediary to process the transaction. This now allows for direct peer-to-peer
payment channels between consumers and merchants. The implementation of blockchain augments the
current array of global financial services by providing new methods to fund merchant accounts, settle
transactions, and provide real time remittance services. On the negative side, some cryptocurrency
implementations lack effective authentication or data tracking. It has been estimated that losses due to theft
or fraud may amount to more than $3 billion for 2014. Since that time, potential malicious uses of this
technology have been detected. This has resulted in increased regulatory scrutiny and law enforcement.
However, the advantages of the efficiencies of real-time payments, lower fees, and increased economic activity
in fast-growth economies is prompting some organizations to apply this technology directly to the real-time
payment process.
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Equation 3 : Cloud-Enabled Scalable Model Inference for Fraud Detection
where

s 4f;: Predicted fraud probability
s feloud: ML model hosted on cloud infrastructure
s r;: Input transaction features

h=29 (f(:loud(l'i)) + g Sigmoid function for probabilistic output

9.2. Evolving Customer Expectations

Fast Payment Network schemes have been in the pipeline for a segment of the globe for more than a decade.
However, this technology was not picked up early on by many customers, as technology adoption often reflects
more sticky user behavior for banking customers than for users of other types of technology. Until recently,
most consumers have not perceived bite-sized P2P payments as a must-have function for their accounts and
have not been prepared to switch banks to enjoy such a service. Reasons for this situation included a fairly
limited value proposition and a long-standing need to maintain transaction service at the millisecond level as
the directive for commercial banks interacting with businesses.

A common thread of development — and demand — is that of near-instantaneous receipt of goods or services
for low amounts, associated with the ability to perform the actual transaction without the need to physically
swipe a credit card or take cash out of a wallet. The pace of technological transformation of financial services
has been accelerating for some time, fueled on one hand by the advent of smartphones combined with their
high levels of penetration, and on the other by the growing share of Millennials Generation banking customers.
Today's banking customers, many of whom share a background of being highly skilled in technology usage,
perceive their banks' retail offerings as deficient in comparison with the innovative, seamless product and
service experiences that they consume as users of fintechs and Big Techs.

9.3. Predictions for the Industry

But while these trends will deliver competitive advantage to first movers, they may also make it more difficult
for established players to deliver on constantly rising customer expectations. Layered on top of the rising
expectations for speed and ease of payments is an entire new demographic that will expect nothing but a
seamless payment experience, all on mobile devices. As consumers begin to make more economic decisions,
the pressure to move away from traditional banking and payment systems will also grow — especially among
those with only limited banking access.

Despite improvements to their payment systems, banks and credit unions have been laggards in the user
experience for both customers and employees, which has led to an apathetic response to the in-house products
and services. However, as commercial and credit card services evolve to support cash flow and working capital
challenges that a large number of businesses face today, and customers become more accustomed to make
digital payments from their apps, the demand for faster and more efficient payment solutions via established
and new payment methods will increase even more. In this environment, success will not only depend on the
ability to deliver that better product model but will also necessitate the business to shift the consumer
perception of the payment experience to be easy, fast, and seamless in order to retain customers amid an
evolving competitive landscape and enable cross-selling opportunities to drive profitability. In this case,
embedded finance solutions may be the best way to increase the customer’s connection to the financial services
ecosystem by providing added convenience and usability as part of a mobile platform that a consumer is already
using. In doing so, financial organizations enhance the payment experience by removing the friction and
inherent delays that have characterized traditional methods today.

10. Conclusion

The promising and high-growth areas of cloud computing and big data are becoming important for many
businesses, with lower costs leading many companies to migrate their infrastructures onto clouds. This creates
a competitive advantage over other companies by lowering their costs and allowing business models that were
not feasible before to be put into effect. The financial sector is investing heavily in the adoption of cloud
computing and big data technologies to reduce the costs of their operations. Cloud computing lowers the costs
of infrastructure, generating savings associated with many IT processes. In addition, the major cloud providers
have highly qualified teams that can provide timely solutions to problems that come up, allowing the financial
institutions to focus on their core activities and operations. The size of the investment and the amount of capital
tied up in technology make the financial institutions look for more flexible solutions with the same or better
level of information security. In addition, the recent regulatory environment has made the adoption of cloud
computing a viable option for successfully competing with the companies.

Finally, the sentiment that has begun to shake traditional financial relationships is technology behaving as a
disruptor. Various sectors of activity are being touched upon, with new players and new relationships
challenging the values that have traditionally guided finance. As an operation that needs to be based on trust,
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finance is aware that it has to adopt transparency rules to avoid the scandalous situations that disruptive
technologies have provoked in other sectors. As the experience of the technology companies and the startups
involved in developing blockchain technology show, transparency neither creates vulnerability nor undermines
values. With the disruption caused by the companies, the banks have understood that they cannot be
confronted or ignore the innovation that technology can bring to the difficulty of establishing trust in
transactions across all economic sectors. Technology has to be used to establish trust and mitigate any possible
risks of abuse. It is with this spirit that cloud computing and big data have come into play as financial partners
providing critical services for the trust that underpins the financial economy.
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Fig 6 : Fraud Detection Solution

10.1. Final Thoughts and Key Takeaways

The vast amounts of data produced daily throughout the world has proven to be valuable for both businesses
and consumers, especially through the accelerated implementation of the real-time payment system, which as
its name refers, allows payment transactions to be processed within seconds when it used to take days to clear
using traditional financial transaction methods. Aligned to this is the growing adoption of cloud computing
services and infrastructures on the part of many organizations due to its plethora of advantages, which at their
core allow to reduce costs and better leverage resources. However, the use of cloud computing is not exempt
from security risks which have to be appropriately identified and mitigated through effective cybersecurity
strategies. While the synergy of Big Data and Cloud Computing has contributed to the growth of new emerging
technologies, systems, initiatives, and strategies such as the real-time payment system, there remains concern
regarding cybersecurity, fraud detection, technological unemployability, and other possible implications. Thus,
although the adoption of real-time payment systems enhances the payment experience, it brings with it further
risks of fraud and chargebacks which necessitate the integration of risk and fraud detection filters.
Technologies are being developed that use Al and ML algorithms to better ameliorate the fraud detection
process. Crime prevention is the key to ensuring the smooth running of the economy and the general wellbeing
of citizens, administrators, and corporations alike. It is critical for organizations to continue improving their
current systems while being proactive and offering just solutions for the customer.
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