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Abstract: - A climate in which a constant proliferation of banking digitalization makes handing an online service a key to ensuring future
success is with us. The risk of data breaches from malware, ransomware, and other forms of cyber attacks is also growing. Disaster can
result from poor or non-existent access controls, inadequate data encryption, and compartmentalization, insecure interfaces, or inadequate
event logs. This can lead to a financial institution's system resources being hijacked, concealed, rendered ineffective, or even sold to other
adversaries by an attacker. Failure to follow cybersecurity best practices can jeopardize financial privacy, market utility, and confidence.
That's why financial establishments must adopt sophisticated risk-related procedures to protect against digital systems and data breaches.
In addition to many other procedures made to fulfill these expectations, a financial institution can apply a network effect perspective by
creating a flexible cybersecurity risk management tactical technique.

This technique allows an organization to minimize the incidence and seriousness of IT crises in which data breaches may occur. This
document will distribute the materials in a manner consistent with this approach. The problems are shared into four interlocked layers,
getting increasingly technical as one shifts from one to the next. The requisite climate after each year will describe this essay's intended
outcomes, or effects are laid out. As this is a state-of-the-art part, the demand for the protection of financial transactions will be present.
The desire is twofold. The first is to engage in matters relevant to security. The second is to exhibit that the hardest security difficulties to
address are subject to scientific examination.

Keywords: Banking Digitalization, Cybersecurity, Data Breaches, Malware, Ransomware, Access Controls, Data
Encryption, Insecure Interfaces, Event Logs, Financial Privacy, Risk Management, IT Crises, Network Effect, Tactical
Techniques, System Resources, Digital System Protection, Market Confidence, Financial Transactions, Security
Challenges, Scientific Examination.

1. Introduction

The increasing ubiquity of technology in everyday life has caused an explosion of interest in the protection of data
from prying eyes and unwanted intruders. One of the most vulnerable sectors to cyber and insider threats is
finance. Attempting to compromise financial systems often results in massive monetary profits that cannot be
overlooked. Individuals and entities aim to illegally access users' sensitive data stored with financial institutions.
If successful, the consequences for both the financial institution and its customers could be devastating, as these
institutions house vast amounts of sensitive transactional and personal information. Hence, a robust and up-to-
date cyber and physical security strategy and the protection of critical data are a top priority for financial
institutions. This paper discusses the evolving cybersecurity threat landscape and then focuses on the specific
threats financial institutions face. It next examines vulnerabilities specific to financial institutions - both in terms
of IT and human resources - and the potential consequences of these vulnerabilities. Then we propose a multi-
layered approach to protecting sensitive account holder information that includes policies, methodologies, and
technologies that can help prevent data breaches. When addressed within the context of the security plan and a
formal risk assessment, these security measures can also help financial institutions comply with applicable
security and privacy laws and regulations. Finally, the paper discusses the implications of the analysis for banks,
account holders, and regulatory authorities. Regulatory compliance has enormous repercussions, including the
potential for astronomical fines.
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Fig 1 : Cybersecurity Risk Management
1.1. Background and Significance

As computer systems became an integral tool for financial services, the potential for harm from electronic attacks
grew exponentially. In 1983, a bank suffered an attack in which the bank’s data was erased on over 4,800
microcomputers. In 1986, more than a dozen U.S. banks lost hundreds of thousands of dollars to a group of mostly
European-based computer hackers. For these intrusions via network systems, there is often no physical evidence
to catch the perpetrators. Their motivation can vary widely, from mischief to profit from altered financial data.

The potential damage to the victim bank can be much greater now than in the past, if only for the reason that banks
are now more interconnected than ever before. Many banks have business continuity plans that are heavily geared
toward a rapid return to service after an incident. Yet much more valuable to the industry as a whole is preventing
such incidents from occurring in the first place, which sometimes means incurring additional investments in
security infrastructure. Failure of the current cybersecurity risk management model, on one hand, will expose data
safety, pose systemic risk, and impact economies on a larger scale. On the other hand, continuous increases in
cybersecurity standards and regulatory tools will impose heavy financial damage on financial institutions. Despite
regulatory pressure over the last decade through hefty fines, no fine will be deterrent enough to prevent illegal
activities of people who wish to harm the finance ecosystem.

CR = (aT; + Vi) —7C
Equation 1 : Cyber Risk Exposure Model i=1
Where:

“R = Cyber risk exposure
T; = Threat level of risk factor %

V; = Vulnerability level of risk factor ¢
C' = Compliance-based risk mitigation

a, 3, v = Impact coefficients

1.2. Research Objectives and Scope

The research aims to identify and present methodologies applicable to the management of cybersecurity risks in
financial institutions. This objective encompasses several research tasks, such as the explanation of the main
technological risks and threats, as well as the defective organizational controls and the risks entailed in financial
institutions. The research scope intends to narrow the focus on cybersecurity risk drivers and management in the
financial sector.

Obijective one of this study is oriented to identify the cybersecurity threats, vulnerabilities, and connected possible
impacts as they are perceived by security experts and practitioners in the financial sector from different
perspectives. The financial sector faces several different threats from a cybersecurity perspective. Objective two
of this study is to identify possible practical methodologies to be applied in practice for financial institutions
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wanting to safeguard their multi-faceted 1T-dominated environment by exercising layered security. Together with
the cybersecurity framework of suggested dimensions, a financial institution may lay out its own IT strategic
goals, entailing how to create, develop, and deliver its ethical values within a responsible business framework.
Obijective three incorporated herein is exploring and evaluating the regulatory financial services environment in
the European Union, the United States, and South Africa. Herein, the challenges experienced in some of the
existing regulatory cyber risk management and IT infrastructure frameworks are noted. The research aim is to
provide theoretical as well as practical insights into the multi-layered approach to cybersecurity risk management
for financial institutions. This research denotes two distinct components of cybersecurity.

2. Cybersecurity Threat Landscape in Financial Institutions

Threats against the cybersecurity of financial institutions are numerous and diverse. Distributed Denial of Service
attacks flood web servers with traffic to crash and deny service to shareholders or stakeholders. Malware, such as
detections on employee endpoints or potentially infected emails of fraud, can be costly or result in insider scams.
Phishing, typified by emails or text messages encouraging clients to donate money, is a form of Trojan horse that
lures them to a fake website and tricks them into divulging sensitive financial information. Cyberattacks cover
botnet takeover requests, ransom-style attacks on networks, and distributed human verifications for augmented
actual attacks known as Human-in-the-Loop attacks, in which attackers replace humans with software robots to
accomplish tasks in a real-world economic environment.

All of these threats underscore the substantial potential and ability possessed by attackers. Malware penetrates an
abrupt or insider loophole, bypassing both technological and human-driven protections, attacks businesses around
the world, and can be particularly damaging. The responsibility to enhance robust barriers to security against
potential adversaries is immense because attacks can grow in sophistication and capability. Financial systems, on
the whole, could be seen as risky and vulnerable, and cyber threats are immeasurable. The appealing advantage
of stealing money from their administrators is one of the cyber threats. Other breaches are caused by cyber warriors
who would like to reach structural weaknesses to provoke general turmoil, the knowledge collapse for the
economy, or inopportunely giving birth to negative financial loss.
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Fig 2 : Biggest Cyber Threats For Financial Institutions
2.1. Types of Cybersecurity Threats

Financial institutions are subject to myriad cyber risks. They include, but are not limited to, the following: viruses,
worms, and trojans, which are malicious programs written with the intent of causing damage. Corporate networks
and computer systems can become infected through users opening suspicious email attachments, visiting infected
websites, or injecting infected USB drives. The characteristics of worms include the ability to replicate themselves
without intervention by humans, thereby utilizing the bandwidth on computer networks to spread rapidly. Trojans
are destructive programs that appear to be something they are not; when executed, a "backdoor" occurs and allows
hackers access to the infected computers. Unlike worms, they lie dormant and do not replicate themselves.
Advanced Persistent Threats (APTs) generally refer to a group that is highly skilled and works to discover and
exploit vulnerabilities in a nation’s government or corporate networks. This group might typically target a
multitude of interests, such as individuals, data, or intellectual property.

Social engineering involves a variety of methods to trick individuals within the target organizations into divulging
confidential information. An example of this would be a staff person who was convinced to release his or her
password over the phone or by email on the belief that he or she was communicating with an appropriate, possibly
authoritative, and trustworthy person. Hacktivists, if they enter an organization’s system, typically deface web
pages, conduct DDoS attacks, or commandeer servers, generally producing no long-term harm. Although
hacktivism has slowed in activity and impact, increasingly sophisticated, motivated, and organized attackers are
using a plethora of infection vectors or motives. New and innovative threats continue to emerge, such as business
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and commerce website breaches, espionage, point of sale systems, and supply chain infiltration. Such threats are
becoming even more sophisticated; some with WORM RATS are highly advanced technologies allowing APTs
to change once in your environment. The propagation mechanisms for these also make them very hard to clean
and get rid of using perimeter defenses or standard desktop security. These technologies propagate real user data
by using encrypted channels and proprietary protocols, making them impossible to differentiate from legitimate
traffic in transit. Cybercrime, as a business model, has evolved and, with the availability of hacking toolkits, has
become an attractive enterprise for adversaries. When crafting a cybersecurity risk management response policy,
it is crucial to identify these threats and the potential operational, financial, regulatory, technological, and
reputational impact on the organization. Each cyber risk must be managed according to its business impact.

2.2. Impact of Cyber Attacks on Financial Institutions

Financial institutions (FIs) are some of the most targeted organizations by cybercriminals. Given their
interconnectedness, a successful cyber attack against an FI can have immediate effects on the functioning of the
entire financial system, as well as long-term consequences on the economic and social fabric of countries or even
regions. In financial terms and operational disruptiveness, a successful cyber attack against an FI can generate
immediate declines in client revenues and asset values. The cost of reinstatement of systems, and liability,
litigation, and regulatory expenses to cope with are also amplified after the revelation of an incident.

The loss of trust in the FI brand and the overall effective fraud may also have psychological effects that diminish
recovery, lead to lost clients, and generate skyrocketing operational costs. These costs compound in subsequent
years. Besides, if financial authorities consider that a cyber-attack reveals a lack of adequate cybersecurity
configurations, FIs may suffer exceptional regulatory surcharges or may need to undergo forensic inspections and
raise their compliance expenditures. The impact of a successful cyber attack depends on the attack's extent - does
the attack result in a momentary system failure or in fraudulent activity that carries on for multiple months? The
impact also depends on the type of infrastructures that are infringed - are infrastructures an integral part of the
global system, or do they correspond to branches with mainly governmental or high-net-worth clients? Cyber
attacks against FlIs' payment systems that obstruct how retail clients can exercise their daily chores have a minor
long-term impact compared to those connected to wholesale transactions. In general, cyber incidents are likely to
have a stronger impact on institutions that are more significant for the stability of the entire financial system.
While the criticality of an FI can be estimated based on size, business volumes, or number of clients, such impact
may also be assessed on purely qualitative foundations, such as brand or operational importance. The sudden
revelation of a cyber attack contributes to an accumulation of adverse ramifications that can deteriorate the image
and size of the institution, exacerbating negative effects over time. Many Fls that receive help from their public
authorities after a cyber attack are followed by heavy public scrutiny. This likely results in considerable
punishment in terms of rising compliance costs. Judged by the predefined criteria, various incidents have had
different magnitudes and consequences. Overall, for these reasons, enormous effort and resources by Fls,
supervisors, and public authorities globally have been dedicated to equipping the financial sector with the tools to
fight cybercrime.

3. Regulatory Frameworks and Compliance Standards in the Financial Sector

In the financial industry, cybersecurity is heavily influenced by the regulatory framework. Multiple regulatory
bodies have published various compliance standards. With these strict compliance guidelines in place, several
financial sectors are in the process of implementing data security laws. Financial institutions believe that such
legal and product guidelines provide better protection against cybersecurity risks. Organizations are required to
have their data compliance practices audited. There are well-defined requirements to protect against payment card
fraud by requesting controlled networks, detailed logging, and annual penetration tests. Compliance reviews are
conducted by various pertinent laws and treaties, and in particular, information security agreements are held within
the framework of detailed activities. The financial sector continues to prepare for and contain cyber threats not
only to protect its institutions but also to preserve the ancillary services that rely upon a sound, resilient financial
system. Compliance is often regarded as a means to an end while ensuring adherence is beneficial to both
independent and governmental actors. Adhering to these regulations can help financial institutions mitigate risks,
avoid penalties for non-compliance, and protect sensitive data. However, the current state of compliance shows
that financial institutions continue to face several problems when maintaining compliance. With ever-evolving
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security threats, there is increasing pressure for financial institutions to continue to comply with the regulatory
requirements. As mandatory reporting requirements for data breaches increase across nations, it is expected that
more and more financial institutions will invest in defensive technology. Governance and policy requirements
may further influence the cybersecurity posture of financial institutions providing ancillary services. It is,
therefore, important to understand evolving regulations and their possible implications on cybersecurity within
the financial sector and its ancillary systems. Regulatory guidance has been a critical component of developing a
cybersecurity framework meant to bolster resilience in the financial sector. Regulatory frameworks are evolving
as quickly and frequently as the cyber defense side can inform governmental actors and information technology
professionals about changes to their cyber posture. Externally payable cybersecurity costs have to be factored into
a firm's trading decision, the same as impacts brought about by data protection laws in a retail financial institution.
For these reasons, regulatory considerations are important. Regulatory compliance and policy guidelines can be
seen as the thesis's third principle pillar, investment drivers.
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Fig 3 : Cybersecurity Compliance Frameworks
3.1. Key Regulations and Compliance Requirements

that are critical to or have significant implications for the financial sector include, but are not limited to: the
Cybersecurity Regulation, the General Data Protection Regulation, the Health Insurance Portability and
Accountability Act of 1996, the Sarbanes-Oxley Act, Cybersecurity Assessment Tool, the National Institute of
Standards and Technology 800-53 / 800-171, the North American and US critical infrastructure security
requirements, and international banking security and data regulations. It is important to understand the nuances
and requirements of each of these regulations and their regulatory requirements and best practices
recommendations, so an organization may demonstrate effective compliance with a complex web of regulations.

The Cybersecurity Regulation that went into effect on March 1, 2017, with a staged implementation on September
1, 2017, March 1, 2018, September 1, 2018, and September 1, 2019, applies to any organization operating under
or required to operate under Banking, Insurance, or any other Financial Services Law. The regulation is the first
to formally require the active management of cybersecurity risk at a high level not previously mandated. Because
other regulators and regulations require some sub-compliance in broad strokes, this regulation is the standard
against which all other compliance demonstrates and is the basis of measurement for generally accepted
cybersecurity breach risk. Organizations regulated by or conjoined with organizations regulated by this regulation
and Financial Services Law are required to have reasonably equivalent cybersecurity practices in policy, culture,
and execution through all employees and vendors at every organizational level. Organizations failing to do so face
multi-million dollar fines, business risk disruption, and personal liability.

m

SE=][1-R))

Equation 2 : Multi-Layered Security Effectiveness =1
Where:

SE = Overall security effectiveness
R; = Residual risk at security layer j

1t = Number of security layers

4. Components of a Multi-Layered Cybersecurity Approach

Four components are essential to form a multi-layered approach to cybersecurity:
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1. Risk Assessment and Risk Management: Financial institutions need to identify ways their data may be
compromised, including by external factors or insider threats. By searching for potential weaknesses in data
security, leaders can anticipate ways in which their institutions could be attacked by cybercriminals actively
seeking to breach security measures.

2. Access Control: The process for keeping unauthorized users out of IT systems. Financial institutions need to
do this until there is a legitimate reason to grant access to someone. In addition, requiring multi-factor
authentication can prevent an employee's credentials from being used to compromise sensitive data if they are
stolen.

3. Incident Response and Recovery: When an incident leads to a breach of data security, financial institutions
must have a plan in place to contain and recover from it. The response may include calling or reaching out to
various organizations and regulatory groups to comply with reporting requirements, as well as working with
internal and external technology experts to catch the attackers, destroy malware and other threats, and make
systems secure again, such as by installing security patches and making other updates.

4. Training: Preventive and awareness training is an essential part of a multi-layered approach to cybersecurity.
Financial institutions train their officers, directors, and IT teams in the areas described above, including weathered
simulations or tabletop exercises on occasion. An employee who is aware of the changing nature of risks involved
in the workplace is more likely to adopt protective behaviors. Therefore, employees should continuously receive
training and information on the evolving threats they face. Just meeting regulators’ minimums for training is not
enough to keep institutions safe. Financial services companies that invest in employee education and data
protection can create a culture of cybersecurity awareness and prepare employees to identify and report security
breaches, thus adding additional layers of inside security.

Fig 4 : A Multi-Layered Approach to Cybersecurity
4.1. Risk Assessment and Management

In this multi-layered approach to cybersecurity, the first phase, and most critical, is developing an understanding
of where an organization has a high risk of a major loss to assets such as money, people, physical and information
facility infrastructure, brand, or reputation. This risk-driven approach assesses threats to systems and operations
and the vulnerability of technical countermeasures and hardware, asks, "If we could not process a transaction or
provide a service, what would it cost us and our customers?" and shapes cost-effective countermeasures that match
the seriousness of the threats and the value of assets. Risk assessment activities identify and analyze threats, assess
vulnerability factors, and determine the criticality of specific assets to estimate the level and impacts of risk
activities.

Risk management focuses on the reduction, assignment, or sharing of risk and is based upon a complete and
continuous understanding of risks derived from regular and formalized risk assessment activities. Ongoing
monitoring and regular risk assessments are used to update risk management plans and adjust risk management
countermeasures in response to consistent changes to risks. Organizations must be able to identify, prioritize, and
manage security risks in a dynamic operating environment. Mechanisms used to meet this objective include
choosing which risks to manage and aligning security expenditures with the organization’s risk tolerance.
Additionally, an evaluation of alternative responses to risks is required to inform day-to-day decisions. Funding
priorities are consistent with the organization’s established risk tolerance or compliance requirements. Tools and
methodologies used should be subject to the same selection and evaluation. Organizational culture should
encourage risk management prioritization by digital leaders of a government organization. Although digital
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leaders play a key role in the development of a risk-aware culture, that in itself is not enough. A culture of cyber
risk management can only exist and operate effectively when it is ingrained in the organizational culture.

Cybersecurity risk extends beyond interest in technology risks and breaches, affecting downstream public-facing
implications including governance. Cyber precedence can also involve budgetary and other impacts on the
management of spending proposals, cabinet matters, and discussions in finance committees. Its publication also
places considerable importance on the timely publication of internal and external audits of information technology
security practices and measures across the federal government. Outdated or poorly communicated compliance
practices could result in significant legal and regulatory sanctions and penalties. Evolutionary and continuously
changing technology and threats mean that cybersecurity risk is not a one-time process, nor is it solely in the
domain of the IT department. The greatest scope of data and analysis is now retained by digital leaders in
government up to the Assistant Deputy Minister and equivalent levels. Knowing there is no such thing as absolute
security, the adequate management of security and cyber risks is expected and fundamental.

4.2. Access Control and Identity Management

Access control mechanisms are crucial to preventing unauthorized access to an organization's systems and
sensitive data. Employee user account privileges are based on the principle of least privilege so that workers only
have access to systems and data that are necessary for their jobs. This is also true for partners, as their level of
access should be sufficient to perform the services for which they were engaged and nothing more. At the point
of access to data, a user wishing to perform some action requiring access to the data must be authenticated by your
system. The authentication process would have been a successful one.

By controlling access to important data, financial institutions can prevent unauthorized access. ldentity
management is key in preventing insider attacks. It helps organizations manage user roles, optimize expenses, and
review user accounts for de-provisioning. Managing user identities can minimize the risks to an organization.
Various technologies are available to implement identity management, including manual administration,
automated administration, and a combination of manual and automated systems. Biometrics and multi-factor
authentication are emerging as alternatives. Biometrics involves the use of human physical characteristics to
authenticate an individual, including fingerprints and iris scans. Multi-factor authentication uses two or more
independent credentials: something the user knows, something the user has, or something the user is. Combining
a password with a smaller version of encryption keys hard-coded in a smart card, a token, or a USB device that is
not accessible by end users or intruders is an example. Financial institutions should review who has access to
sensitive systems and data and what access they have. The institutions can then close any gaps in access that may
have exposed them to financial loss by either revoking, reducing, or increasing the level of access assigned.

Is access management based on least-privilege principles? Are employees with job responsibilities requiring
software installation, information system support, or maintenance assigned such privileges on a case-by-case
basis? Single authorization for multiple systems reduces workloads by requiring only one action to manage user
permissions while providing secure access for users. This policy reduces the costs associated with hardware and
software installation, support, and maintenance. Outsourcing human resources can also reduce personnel costs.
Synchronized user identity data ensures that user ID data, such as name, address, email, phone number, and job
title, is current across all systems. Additional evidence of the revenue has not been reported. The idea is to provide
flexible solutions that help institutions adhere to regulations by automating access management, underpinning
established policies, and promoting collaboration. Effective access management requires a fine balance between
allowing freedom and controlling access. Empower the user while protecting business assets. A key challenge is
properly identifying individuals and ensuring the correct identity has been assigned to an individual. Identifying
an employee incorrectly can impact an organization in several ways. Incorrectly identifying an employee can
provide unauthorized access to protected data stores. A privileged employee establishes a corporate link for a
customer when system users browse encrypted content. Management also relies on user management to review
user accounts. Periodic continual monitoring and review of all user accounts help institutions identify access
violations and address issues on time.

4.3. Incident Response and Recovery
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Incident response and recovery comprise the second line of defense in the multi-layered cybersecurity approach.
Incident response initiates once threats to systems and information are detected. Prompt detection is a major factor
in minimizing damage from an incident, as is having a well-defined plan of action. An incident response plan
typically involves four phases: preparations before an incident, detection, containment, eradication, and recovery
after an incident, and continuing past the immediate aftermath to involve a reflection and learning process.
Reporting requires a detailed discussion of what an organization would do in the event of a breach. The recovery
phase involves the smooth restoration of services and safeguarding data integrity. In both analyses, the guidance
emphasizes the importance of communication both within the organization and with stakeholders.

Firms learn from successful and unsuccessful recovery efforts. Approaching incident post-mortems as research
and development is recommended. Other later phases focus on continuing to evaluate an incident’s effects and
learn from the response so that an organization can become more resilient. Ongoing training and drills are
important factors in an organization’s ability to respond to and recover from incidents. Regulatory bodies also
emphasize the importance of testing in their guidance. Given that cybersecurity incidents have the potential to
circumvent other protective measures, it is critical to have processes in place to ensure that deterioration and
failure, as well as the recovery of elements, are possible.

5. Case Studies and Best Practices

Exemplar Case Studies As noted in Section 11, some organizations are taking successful approaches to mitigating
cyber risks. Specific case studies where financial institutions have upgraded their cybersecurity, with an emphasis
on creating resilience, highlight the ability of organizations to overcome challenges to resilience using adaptability
as a core strategy. A practitioner-oriented discussion warns that an overemphasis on robustness can undercut the
effectiveness of resilience strategies. Finally, case studies leverage real-world experiences to explore factors such
as scenario development, the importance of critical thinking for incident response professionals, and balancing
satisfaction of compliance requirements against effectiveness. The discussions serve as valuable materials and
should be consulted by professionals in financial institutions who are interested in taking real-world examples of
cyber resilience into account as they upgrade their systems or review their practices or procedures.

In addition to the positive deviance illustrated by the case studies, a review of recent incidents from 2020 to 2022
suggests new areas where practices could be strengthened. Decision makers should consider the following recent
breaches and ensure that similar incidents of cybersecurity failures do not reoccur in their organizations. A
company filed suit against a former software engineer after evidence suggested that the former employee stole
trade secrets, including sensitive banking and payroll data. Analysis of a case recommences and provides
examples of 'new and creative' cyber threats across a variety of industries, including finance. In an event that
serves as a cautionary tale of institutional inaction, a large bank suffered a wide-scale data breach in April 2021
that could have easily been prevented as the crime utilized an obsolete service with administrator-level password
protection. Although these incidents show a darker side of the cybersecurity landscape, we can view them
positively in terms of improvement: understanding what practices to avoid and malware to be on the lookout for
is just as important for decision-makers as understanding which institutions are making the best efforts.
Developing a process of continuous improvement and adaptation—strategies where employees, customers, and
vendors are part of the first line of defense—is one of the most important policies any financial organization can
pursue.

5.1. Successful Cybersecurity Strategies in Financial Institutions

Successful cybersecurity strategies in financial institutions. Several financial entities have successfully
implemented cybersecurity strategies that have allowed them to better protect themselves against threats. These
best practices include setting up an internal team that is dedicated to ensuring the institution’s cyber resiliency
and regulatory compliance; participating in shared threat intelligence exchanges; regularly auditing and assessing
the cybersecurity tools they use; and using available tools to protect customer data and other sensitive information.
It is also increasingly common for multiple financial entities to band together to provide a wide-ranging level of
security.
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Fig 5 : Strengthening Cybersecurity for Financial Institutions

Other institutions have made sizable commitments to bolstering their cybersecurity defenses by either allocating
a significant percentage of an operating budget to building their cyber resiliency or partnering with a third-party
technology provider who can continually update the security tools in use or assist with other facets of their cyber
program. Importantly, the leadership of these institutions is active in communicating the importance of a security-
minded culture among their employees.

From time to time, a financial entity will find itself in the unfortunate position of having been compromised. While
this is rare, it does happen and may happen again in the future. Of course, nobody wants to be the next news
headline for being yet another data breach victim. What we have learned about these institutions, however, is that
they go to great lengths to provide a good customer experience for their users. This is especially the case for the
smaller community institutions that provide a variety of needs and can reportedly offer greatly personalized
customer service thanks to the small scale of their operations in a manner that the larger banks cannot. It should
also be noted that while the previous examples have involved mostly banks and credit unions, there is still
immense value in recommending organizations and designing security measures for providing solutions that are
effective across financial institutions of multiple types.

5.2. Lessons Learned from Major Breaches

Table 7 presents a summary case study of these major information security breaches affecting financial institutions
in different regulatory jurisdictions.

5.2.1 Consequences of the Breaches Facing financial impacts, the organizational reorder for capital return, a class-
action lawsuit, business and third-party costs for system recovery, and legal repercussions, the organization also
faced the loss of reputation, which cannot be easily repaired. Among the legal consequences, the organization also
encountered fines payable to card providers and banks to recover the costs associated with issuing new card
numbers. Although the organization did not have to deal with a retrofitted supply chain during the time of the
breach, it did face the consequences of a filed class action citation and a federal-level lawsuit requiring
compensation for customer identity fraud and credit monitoring. The effects of the breach and post-incident
response strategies suggest improvements in organizational security policies that may have prevented or lessened
the impact of the attack. The previous discussion indicates the recent cases of supply chain attacks at financial
institutions offer a wealth of lessons for other institutions. Most importantly, the evolution of the point-of-sale
systems into a mini-enterprise system implies increased risks if a breach occurs. Efforts to secure a system from
an IT supply chain breach continue to focus on the firewall residing over the network. The results indicate attackers
can obtain a window into the enterprise’s internal network via their point-of-sale system.

5.2.2 Organizational Transformation Following the Breach Organizations need to be aware and agile in
responding to not only the incident at hand but also the regulatory consequences for long-lasting change.

5.2.2.1 Regulatory Changes for Financial Industry Post-Incident Response After a breach occurs, a business will
not only need to step up and make the necessary technology changes to stem the loss but also appease the consumer
who was held prey to their ineptitude and justify to shareholders that the stock prices will not continue to fall.
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Post-incident cases have faced public criticism as part of the legal backlash, often raising the risks and impacts to
include items such as cause of action seeking damages and injunctive relief; milestones that were caused by the
breach (e.g., stock price drops); breach partners and law firms targeted in similarly alleged lawsuits; other related
risks and consequences. As part of the transformation, after the breach occurred, the firm saw leadership changes
at the organizational level immediately following a major breach of its own. A preliminary estimation reported
around $28 million in costs stemming from a breach, which at that time would go beyond tech costs and human
resource costs. For instance, the number-one cost of fraud is professional fees at a $6.7 million price tag. Also
named among the direct costs are $1.5 million in credit rating protection packages and remediation costs. Finally,
class-action fees and expenses total around $6.2 million, funded partially by procedural recoveries. While the firm
spent $56 million in earnings for breach-related issues, only $4 million is classified as pretax expenses. Unlike
the previous breach, the organization now faces lawsuits primarily focusing on shareholder class actions,
regardless of what has been filed against them from other avenues. The critical concern is ensuring that the
company does not take advantage of an incident for gain after its busy and most successful decade.
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6. Conclusion

This paper presents a study of multi-layered cybersecurity risk management and protective measures with an
emphasis on technical controls to safeguard data, prevent breaches, and enhance regulatory compliance in
financial institutions. Punctuated by high-profile breaches resulting in billions of dollars in losses worldwide, the
financial sector requires an especially robust cybersecurity posture. The cyber threat landscape is continually
evolving, spanning unauthorized access and breaches that corrupt or exfiltrate data to modern ransomware attacks
and beyond. In response, ongoing protection, vigilance, appropriate defensive strategies, and accurate, timely
threat information are necessary to maintain cybersecurity practices. Moreover, financial sector regulators are
actively involved in developing and mandating cybersecurity protective measures. This research seeks to feature
innovative and effective cybersecurity risk management strategies that financial institutions may also consider
adopting.

Based on a review of cybersecurity risks and regulatory requirements spanning privacy, security, electronic
discovery, and fraud prevention, this paper provides detailed, practical, and enforceable best practices and
defensive strategies. The findings of this multi-disciplinary approach are then used to bridge regulatory and
cybersecurity risk management best practices. In addition to financial institutions, results have broad implications
for all organizations seeking to develop robust and defensible cybersecurity postures in the face of increasing
cyber threats. The paper concludes by summarizing key findings and advocating for further research areas that
could develop our understanding and potential solutions for cybersecurity risk management in financial
institutions. Strong cybersecurity practices can help withstand growing threats to financial systems from national
security threats, cyber warfare, and cyber espionage, and minimize economic and potentially catastrophic impacts
on the financial sector. In doing so, the integrity of the system and confidentiality of personal and proprietary
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information are retained. Cyber threats cannot be eliminated, but cyber resilience and responsive risk management
programs can be developed to protect financial systems and institutions from data breaches and attacks.

RC = AM + uD — 6P

Equation 3 : Regulatory  Compliance  Optimization
Where:

RC = Regulatory compliance score

M = Implementation of security measures
D = Data protection policies

P = Penalties for non-compliance

A, it, & = Compliance impact factors

6.1. Summary of Key Findings

In this paper, the findings from the initial research are presented. The paper answers the questions related to
determining the potential cybersecurity threats that affect financial institutions; how these threats can be prevented
within the institutions; what hardware and software need to be developed to overcome these threats; and what
global standards these institutions should meet to prevent these threats. The key findings suggest that financial
institutions need to identify and frequently assess the internal and external factors affecting their cybersecurity
posture as part of their risk management policies. This would involve a multi-layered approach towards cyber
defense that takes into account the combined hardware and software strategy that needs to evolve with the
emerging threats. They also need to fully comply with global regulatory requirements to improve their security
posture.

Findings from case studies suggest that regulatory compliance concerning continuous monitoring, access controls,
and training, as well as obtaining security certifications, reduces cybersecurity risks to a minimum. The cyber
threat landscape and the way financial institutions need to manage cybersecurity risk efficiently are likely to be
adapted continuously with the emergence of new cyber threat tactics, techniques, and procedures employed by
threat actors. Risks faced by financial institutions need to be included in a comprehensive risk assessment, and
management options and cost benefits of these efforts should be evaluated. Managers and IT security professionals
in financial institutions, therefore, should be developing a culture of continual vigilance, and a mindset,
frameworks, and policies that enable proactive, before-the-fact situational awareness. They need to aim for
detection and prevention of, rather than reaction to, any cybersecurity risk. The case studies suggest the details to
focus on: people, training, hardware and software, and frameworks and standards, and they provide detailed
lessons learned from which other managers and IT security professionals can benefit.

6.2. Future Directions for Research and Practice

Several potential future research directions are highlighted throughout the paper, in which several emerging trends
and technologies have been identified. First and foremost, further research should be conducted into all types of
artificial intelligence and machine learning, and their application to cybersecurity. Additionally, researchers
should look into future potential technologies and systems that are likely to alter current cybersecurity risk
management and regulatory compliance landscapes. This could include research into international databases,
cryptography, quantum computing, advanced adversaries and defense systems, advanced persistent threats, trusted
devices, smartphones, software, the cloud, 10T, and so on.

From a practice perspective, it is recommended that organizations share and that a "needs matrix" be developed
that possibly leads to needs-to-standards and technical decisions (such as ideal cyber insurance coverage).
Continuous training and development in recognizing ever-changing threats would also be a practical suggestion.
Cybersecurity is expensive, and it makes sense to combine resources, share information, and create a sense that
everyone on the Internet needs everyone else to follow the standards. Antiquated equipment that is unsecured has
the potential to create vulnerabilities in cutting-edge systems. Certification processes, therefore, need to expand
and include legacy devices, old software, and people. In practice, it is recommended that people from within their
respective industries engage with regulators and offer practical advice iteratively. When new international
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guidelines are suggested in these areas, they should be implemented, as the framework they provide generally
leads to consolidation and eventually improves cyber hygiene for all.
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