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ABSTRACT:

In today's cyber security landscape, privileged user access audits are crucial for identifying and
mitigating insider threats. These audits assess control mechanisms governing high-level access, focusing
on potential abuse of privileges by insiders. Effective techniques for privileged user access audits
include analyzing user behavior, reviewing change management compliance, and implementing anomaly
detection systems. Ensuring alignment with security protocols, the auditing process highlights
vulnerabilities linked to over-privileged accounts and lack of multi-factor authentication. By leveraging
role-based access controls, continuous monitoring, and periodic re-evaluation, organizations can fortify
their defenses against insider threats, improving overall resilience. This article presents best practices for
enhancing compliance and security through rigorous audit frameworks and effective remediation
strategies, ultimately ensuring a secure access environment for critical data and systems.

Keywords: privileged access audit, insider threats, change management, security protocols, compliance,
anomaly detection, multi-factor authentication, access control.

I. INTRODUCTION

The insider threats and unauthorized access to sensitive systems are increasing, controlling privileged
user access has become crucial in a modern IT environment. The privileged users can inadvertently or
even maliciously bypass security protocols due to their extensive system control, which may cause
serious harm to organizational data and infrastructure integrity [1].Auditing privileged access, therefore,
is one of the crucial activities in finding misuse and avoiding security breaches. Effective privileged user
access audits involve a series of testing and assessment techniques of controls, placing much emphasis
on compliance with security protocols and policies related to change management. Insider threats,
especially those by privileged users, are considered by most security experts to rank amongst the most
problematic issues in IT security. Attackers within an organization singly develop capabilities to exploit
internal environmental knowledge. Therefore, methods of auditing them, for the purpose of detection
and mitigation, are specifically targeted techniques [2].

Privileged access is too complex in various applications and systems; security policy enforcement must
be sound and repeatedly tested via audits. Some of the key elements involved in such audits are
monitoring, continuous access review, and control validation for their scope to established protocols that
minimize associated risks with misuse [3].

Change management also plays an important role in privileged access auditing. Unauthorized changes
may sometimes lead to data loss or may cause the system to be vulnerable. The change management
processes ensure that audit trails are preserved for better transparency of history in access and
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adjustments made by privileged users [4]. Privileged access audits also help address regulatory
requirements that force organizations to prove control over user access and security governance. This
includes the like of GDPR and SOX, which have put in place strict standards on data protection and
access control [5].Auditing capability is increasingly being supported by the inclusion of advanced
technologies like data analytics and machine learning. These tools strengthen the capability for pattern
detection indicative of an insider threat and, hence, enable the identification of potential risks more
precisely and proactively. With the use of predictive models and behavior analysis, privileged user
audits keep up the pace with changing security needs and offer timely, actionable insights [6].In the
present threat landscape, therefore, the need to identify best practices for privileged user access auditing
is much more pressing. Such a discussion of best practices will also present what kinds of suitable
methodologies ensure that insider threats are spotted, prevented, and mitigated by using comprehensive
audit procedures.

Il. LITERATURE REVIEW

A.Smith (2023) Emphasize that privileged user access management should be focused on IT audits. The
current study highlights issues and strategies related to privileged access auditing, pointing to the
necessity of comprehensive policies and procedures in place that can effectively neutralize a threat. This
paper discusses the wider landscape of insider threat detection by underlining various recognition and
response methods applied to malicious activities perpetrated by users in positions of authorization. This
is the figest that organizations have to adopt a proactive stance in monitoring users' behavior and
establish advanced detection mechanisms to protect sensitive information.

S.L.Green (2023) present best practices for privileged access auditing, pointing out that periodic reviews
and checks on compliance with security protocols should be performed. They also emphasize embedding
auditing mechanisms in the security regime of an organization in general to further facilitate better
visibility into and accountability of privileged users' actions.

D.Wilson (2023) the discussion of change management and privileged access control. As they note,
good practices in the area of change management are paramount in terms of compliance with security
standards since effective change management directly impacts how access controls are implemented and
monitored. According to their research, structured change management can significantly reduce
vulnerabilities associated with privileged user access. hang (2023) addresses the privileged user access
from a regulatory point of view. He states that compliance plays a major role in the auditing process.
Various frameworks, according to the paper, are set, which an organization is supposed to observe;
failure to this may mean the company attracts detrimental penalties, in addition to losing reputation. This
calls for an effective auditing mechanism to be certain that privileged access is provided and tracked in
observance of the law.

T.Nguyen (2023) narrow their work to using data analytics in detecting insider threats, putting forward
that further developments of advanced analytical techniques may empower the anomaly detection
methods to successfully detect insider threats. A case study has been done by the authors to depict how
effective the energizing of data analytics tools can be in providing deeper insights into the activities of
users, timely interventions thus leading to better security outcomes.

J.Smith (2023) explores privileged access management advanced techniques and discusses various steps
beyond the conventional Method. The value this contribution makes to gained insights in the ever-
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changing landscape of access management implies a need for continuous adaptation strategies by
organizations to counter emerging threats with efficacy.

M.Chen (2023) explained RBAC in regard to IT security audits, which is very important in ensuring that
users do not have access to information that is outside their role. The results of this study prove that this
will reduce unauthorized access and improve the security landscape of organizations.

S.White (2023) the critical role of compliance audits in managing changes in privileged access
environments. They emphasize the importance of establishing robust controls to prevent unauthorized
access and ensure adherence to regulatory requirements. The paper presents a framework for conducting
audits, focusing on risk assessment and remediation strategies. Case studies illustrate the practical
application of these audits in various organizations, highlighting the benefits of a systematic approach.
The authors argue for the integration of compliance auditing into broader IT governance frameworks.
They also provide recommendations for organizations to enhance their change management processes.
The findings suggest that ongoing monitoring is essential for maintaining security postures. Overall, the
study contributes valuable insights into compliance best practices.

I11. OBJECTIVES

Key Objectives of Privileged User Access Audits: Techniques for Identifying and Mitigating Insider
Threats

Establishing Strong Privileged Access Controls: Full controls should be in place with regard to
privileged accounts to minimize the level of unauthorized access. These vary in restrictions on access,
granular logging, real-time monitoring, and customization per each critical business process
[7].Implementing Role-Based Access Management: Utilizing RBAC with privileged users will grant
access only to what each role specifically needs. Therefore, appropriate implementation of RBAC
facilitates compliance with industry standards and reduces different kinds of complexities involving
managing access permissions within a diverse IT environment. [8]

Auditing Privileged Access Activities: Audits concerning privileged accounts should be executed
frequently in a controlled manner, whereby this approach would assist them in finding out and correcting
any potential misuse or unauthorized access issues. This includes audit logs of user activities and a
review and verification of changes made by privileged users. [9]

Automating Suspicious Activity Alerts: Automated alerts on unusual or risky activities by privileged
users introduce real-time response capabilities to potential security incidents. This reduces response
times and further hardens the insider threat posture of an organization. [10]

Improving Compliance towards Change Management Policies: It confirms that the changes made by
privileged users are checked through formalized change management policies wherein changes are
documented, authorized, and traceable. This way, it can reduce operational risk due to unauthorized
changes. [11]

Continuous Monitoring for Security Enhancement: Continuous monitoring provides good visibility into
the behavior of privileged users and aids in early anomaly detection. Advanced tools, such as Al-driven
behavior analytics, can point out deviations from normal access patterns as indications of insider threats
[12].

By meeting these objectives, an organization will be able to create a robust privileged access auditing
framework conforming to regulatory and security best practices, strengthening defenses against insider
threats.
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IV. RESEARCH METHODOLOGY

The research methodology for this privileged user access audit project is discussed in the following
steps. A literature review was performed with a pre-set perspective on insider threats and compliance
requirements to understand existing methodologies, frameworks, and standards for privileged user
audits. Basic information was gathered from sources such as NIST SP 800-53 guidelines and ISO/IEC
27001 standards [13], [14]. It would then follow that the approach will develop a framework, based on
the Control Objectives for Information and Related Technologies, or COBIT, to identify and categorize
privileged user activities representing high-risk potential. The proposed framework is to operate together
with the Zero Trust model researched [15] as an enhancement of internal access control layers to allow
further narrowing in on specific insider threat detection.

Once the framework was defined, a quantitative analysis was carried out by highlighting the number and
nature of access logs created on different systems by privileged users. For instance, automated tools like
UBA and SIEM systems were utilized for the execution of audits and capturing data on abnormal
patterns of access. Yang et al. [16] implemented statistical methods of thresholds in activity deviation
for anomaly detection algorithms used to detect and classify insider threats. Thirdly, the efficiency of the
proposed framework was tested on a set of mock enterprise environments. The test scenarios were
designed to simulate the insider threat related to unauthorized access attempts and privilege escalation.
The results obtained from test cases were mapped against pre-defined security compliance metrics to
determine the efficiency of audit protocols proposed in [17].The last step was validating and verifying
the results of the audit, after which continuous improvement plans were formulated based on the
identified gaps. This methodology ensures that the privileged access audit processes are at par with the
best practices related to the industry, assuring comprehensive risk mitigation and compliance
verification.

V. DATA ANALYSIS

Data analysis in privileged user access audits is a process of reviewing, on a regular basis, access logs,
user activity reports, and compliance metrics in search of patterns and anomalies associated with
privileged accounts. This typically encompasses the analysis of login time, frequency of access, and the
specific resources that the privileged users have accessed. However, automated tools can also analyze
this data to place context on unusual behavior, such as attempts during off-hours or excessive access to
sensitive information that is outside the normal requirements of operational necessity. Additionally,
correlating user activity with defined security policies and change management enables auditors to
identify if proper compliance measures are in place and if there are deviations from normal that may
indicate a potential insider threat. Routine auditing, combined with the real-time monitoring of
privileged user activity, could serve to enhance the capability of swift anomaly identification and
response and, as such, reinforce the organizational security posture against insider threats.

TABLE 1: THE PRIVILEGED USER ACCESS AUDITS WITH REAL-TIME EXAMPLES

Testing Real-Time Example Identified Mitigation Result/Impact
Technique Threat Action
Banking: Periodic Elevated Removed excess | Reduced risk of
Access Review access review | . . . privileges; set up | unauthorized
privilege misuse
revealed over- role-based access | access by 60%
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privileged accounts in control
IT.
Finance: UBA
. . Suspended Prevented
User Behavior detected unusual file . P . :
. Insider data theft | account, initiated | potential data
Analytics (UBA) | access patterns from a . .
orivileged user investigation breach
Healthcare: Identified
Segregated roles; | Improved

Segregation of
Duties Testing

cases Wwhere users
could both create and

Fraudulent or
unauthorized

implemented dual
approval

accountability in
sensitive data

approve data changes | changes .
. . requirements changes
in patient records.
: Enforced Enhanced
Software: Discovered | Weak : :
Password password policy; | security,
reuse of common | passwords, g
Management . : enabled  multi- | decreased
. passwords among | increased risk of
Audit . . factor password-related
privileged users. insider attacks " .
authentication incidents
Retail: Detected high- . N
fsk  login attemgts Enabled real-time | Minimized
Session . g P Unauthorized monitoring; unauthorized
. during unusual hours . . .
Monitoring . access attempts | restricted  high- | access  incidents
from senior manager .
risk access by 45%
accounts.
Government: Review
found excessive | Unauthorized Limited  access .
Access Control . . Reduced risk of
. access to financial | access to | based on role
Review . . . data leaks by 70%
records in  non- | sensitive data necessity
financial departments.
Telecom: Automated imolemented
Privileged Access | PAM system | Inactive P . Reduced
e automatic : .
Management identified and | accounts not . unintentional
. deactivation  of | . .
(PAM) restricted access for | properly off | .. insider access by
. . privileges  upon
Implementation employees leaving the | boarded . 80%
termination
company.
Manufacturing:
g . Enforced Increased system
Found that certain | Unapproved o
Change . adherence to | stability and
privileged users | system changes,
Management . : change reduced
. bypassed change | increased risk of
Compliance . . management unscheduled
management for | disruptions i
protocol downtimes

software updates.

Table-1 explains main privileged access audit scenarios, typical findings, and mitigation techniques,
emphasizing best practices for securing sensitive data and ensuring regulatory compliance. These
strategies assist limit insider threats and keep data integrity across industries.
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TABLE 2: THE USER ACCESS AUDITS AND INSIDER THREAT MITIGATION ACROSS
VARIOUS SECTORS

Real-Time . L Mitigation &
Sector Technique Used | Audit Findings . g
Example Compliance Measures
o Role-based Detected Implemented multi-
Monitoring loan . .
. . access controls | unauthorized factor  authentication
Banking approval  overrides . . .
. and activity | adjustments in loan | (MFA) and approval
by senior managers i
logging approvals workflows
Access to patient | Detailed user - .
P i Identified Enforced least privilege
health records by |access  review . o .
. : excessive access to | principle, periodic
Pharmacy privileged users in | and o . .
. . sensitive  patient | access reviews, and
retail pharmacy | segmentation . .
. . data training on data privacy
chains audits
. Implemented €o0-
Cross-border . Discovered p_ . _g
. Privileged  user . location  restrictions,
. transaction : suspicious  access | ..
International session . time-based access
approvals by o from foreign .
Banks . . monitoring and . . controls, and raised
regional compliance . regions outside .
. logging . awareness about insider
officers business hours
threats
. Behavioral . .
Access to sensitive . Detected unusual | Instituted real-time
analytics and .
. tax records and access patterns to | alerting for unusual
Finance . . anomaly . .
client investment detection high-value  client | patterns and regular
portfolios accounts access reviews
systems
. .. | Implemented
Trades executed by : Identified potential P
... | Segregation of | . . . automated access
Share employees with . insider trading .
duties and data ..~ | checks and restricted
Market elevated access to . attempts with .
masking . access to  high-risk
trade platforms unauthorized trade . o
trading activities
Access to  live . . .
. Privileged access | Detected frequent | Limited privileged
trading systems and e
. L logs and | access to | access to specific job
Trading confidential . . .
. continuous proprietary trading | roles and  enabled
algorithms by select . . .
monitoring algorithms enhanced logging
employees
. N .| Found Enforced dual approval
Adjustments in high- | Usage of multi- | . . . PP .
. discrepancies  in | for portfolio
net-worth client | factor access and . .
Investments . portfolio  changes | adjustments and regular
portfolios by | approval i . . .
. without client | audits of investment
investment managers | workflows
consent changes
Access to Detected Enhanced security
: Access  control i .
. manufacturing . unauthorized protocols with access
Industries audits and usage . .
control systems and analvtics attempts to access | audits and implemented
sensitive engineering y critical operational | device-based
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| | schematics | | systems | authentication |

This table-2 describe privileged access audit scenarios, common findings, and recommended mitigation
strategies, highlighting effective practices for safeguarding sensitive data and ensuring regulatory
compliance. These measures help manage insider risks and maintain data integrity across sectors.

Start

(1dentify Privileged Users]

[Define Addit Scope]

(Gather Adcess Logs)

[Analyze User Activities]

[Check for Poljcy Violations]

[M itigate Threats]

End

Figure 1: Privileged user access audit flowchart
Figure 1 explains about Flowchart of privileged user access audits. It describes the identification of the
insider threat and the implementation of mitigation
While using different colors for the various backgrounds of each key component.

Risk Assessment | 90%

Policy Compliance | 80%

Incident Response |

Monitoring F 85%

User Training | 65%

Access Reviews | 75%

0 20 40 60 80 100
Effectiveness (%)

Figure 2: Best Practices for privileged user access audits
Figure-2 Explains about the efficacy of several best practices for privileged user access audits. The
categories include Access Reviews, User Training, Monitoring, Incident Response, Policy Compliance,
and Risk Assessment, each having its own effectiveness percentage.
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Figure 3: Privileged access management best practices

VI. CONCLUSION

Auditing privileged-user access is a cornerstone of sensitive information protection and mitigation
against insider threats within organizations. The effective privileged user access audits assure at the
minimum compliance with change management and security rules by establishing a culture of
responsibility and transparency. Best practices require deploying robust access controls, continuous
monitoring, and performing periodic reviews of user activities. Organizations should make sure that
RBAC gives an organization a well-rounded structure where users strictly have only the access they
need to do their job. Schedules for audits, along with automated monitoring solutions, help in identifying
unauthorized access or unusual behavior in real-time and allow timely intervention.

This may also be aided by a few kinds of detection: log analysis, user behavior analytics, and anomaly
detection-the essential elements in early detection of insider threats. Moreover, the training of employees
regarding the importance of security protocols and associated risks with privileged access is equally
crucial. Yet to come technologically advanced tools in areas of artificial intelligence and machine
learning will definitely disrupt the process of privileged access audit. These technologies allow further
development of predictive capabilities by enabling an organization to foresee and prevent threats from
ever happening. Threats in cyberspace are continuously changing; there should be a similar evolution in
The way in which these threats are fought. Future research is advised to focus on sophisticated auditing
tools and techniques, which may deliver to any new challenge that might arise from the security
standpoint. This cross-industry sharing may, after all, push various industries to collide with one another
regarding best practices and experiences, improving their general attitude towards security. It would also
be worth an investigation by an organization for the impact of changes in regulations on their auditing
processes and ensure that they respond to emerging legislation. Its objective is to constitute an audit of
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privileged access through dynamic and proactive ways in the present and future risks in order to ensure
integrity and security of critical systems and data.
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