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INTRODUCTION

The threat landscape continues to
evolve, driving continuous
transformation across all industries,
IT and OT/ICS professions, and
regulations.

Cyber adversaries have become
increasingly sophisticated, employing
advanced tactics, techniques, and
procedures (TTPs) to breach
organizations' defenses. Traditional
cybersecurity tools are no longer
sufficient to counter these evolving
threats effectively.

This introduction sets the stage for
understanding the imperative need
for adversarial behavior detection in
modern cybersecurity.

The Evolution of Cyber
Threats

From 2009 to 2012, a significant surge
occurred in advanced persistent threats
(APTs). These are prolonged, meticulously
planned cyberattacks with a specific target in
mind. APTs are characterized by their high
level of sophistication, involving attackers
who invest substantial time, often months or
even years, in gathering intelligence about
their intended target before initiating an
attack. Their primary objective is to
clandestinely pilfer sensitive data or impact
services without triggering any alarm bells.

From 2013 to 2016, ransomware attacks
specifically tailored to target businesses saw
a significant surge. Ransomware is malicious
software that encrypts critical files, rendering
them inaccessible, and then demands a
ransom in exchange for the decryption key.
This period also saw a rise in Business Email
Compromise (BEC) attacks involving
cybercriminals manipulating business email
accounts for fraudulent activities.




Between 2017 and 2020, a new wave of
cyber threats emerged, focusing on the
Internet of Things (loT) and Artificial
Intelligence (Al). These attacks gained
prominence during this period, marking a
significant shift in cyber risk. 10T devices,
essential for many on-site and remote
businesses, became prime targets due to
their often inadequate security measures.
Simultaneously, Al started to play a crucial
role in cybersecurity, both as a tool for
enhancing defenses and as a means for
cybercriminals to devise more sophisticated
attacks. This era marked a fundamental
change in cybersecurity, necessitating
heightened awareness and proactive
protection for businesses.

Between 2021 and 2022, we withessed a
notable surge in supply chain attacks and the
emergence of Ransomware-as-a-Service
(RaaS) threats. Supply chain attacks involve
a novel strategy where cybercriminals target
third-party vendors to infiltrate their
customers' networks. This approach has
yielded considerable success for threat
actors, particularly in focusing on software
providers, IT firms, and cloud service
providers. These developments underscore
cyber threats' increasing sophistication and
adaptability, necessitating robust protective
measures for businesses.
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The best defense is
visibility and
understanding how
attackers are
compromising so you
can shut down the attack
in the early stages.

Dave Kennedy, TrustedSEC CEO on
CNBC 'Power Lunch’

From 2022 to the present day, there has
been a notable uptick in deepfake and
synthetic identity fraud incidents. Deepfake
technology has emerged as a powerful tool
for creating convincingly realistic videos and
audio recordings, which malicious actors
employ for the dissemination of
misinformation and the execution of social
engineering schemes. In parallel, synthetic
identity fraud has gained prominence,
involving crafting counterfeit identities
through a combination of genuine and
falsified information. These attacks have
exhibited remarkable efficacy, with threat
actors utilizing deepfake technology to
impersonate high-ranking executives or
public figures, spreading deceptive content.
Furthermore, synthetic identity fraud has
witnessed a surge, with estimated losses
reaching as high as $1 billion in 2022, as
reported in the 2022 Internet Crime Report
by the Federal Bureau of Investigation.



The Limitations of
Traditional Defensive
Cybersecurity Tools

Traditional defensive cybersecurity tools have
been instrumental in safeguarding
organizations against established threats,
primarily based on signature-based detection
and rule-driven prevention mechanisms.
These tools have excelled at identifying and
mitigating known vulnerabilities and attack
patterns, forming a reliable defense against
previously encountered threats.

However, as the cyber threat landscape
evolves at an unprecedented pace, these
conventional tools reveal their inherent
limitations. One of the most glaring
shortcomings is their inadequacy in
countering zero-day attacks, which are
exploits targeting vulnerabilities yet unknown
to the cybersecurity community. This
challenge is further exacerbated by the
emergence of polymorphic malware, which
continuously morphs its code to evade
signature-based detection. Consequently,
these tools struggle to adapt swiftly to the
ever-changing tactics employed by modern
adversaries.

Moreover, traditional cybersecurity tools often
grapple with the subtleties of advanced social
engineering techniques. Cybercriminals have
become increasingly adept at manipulating
human psychology to bypass security
measures, rendering rule-based prevention
insufficient in thwarting their efforts. This
vulnerability to social engineering attacks
poses a substantial risk to organizations'
security posture.




Statistics highlight the inadequacies of these
conventional tools:

¢ Rise in Zero-Day Vulnerabilities:
According to the National Vulnerability
Database (NVD), the number of newly
discovered zero-day vulnerabilities has
steadily increased. In 2023 alone, over
1,600 new vulnerabilities were identified,
underscoring the challenge of defending
against unknown threats.

¢ Polymorphic Malware Proliferation:
Polymorphic malware, which changes its
code to evade detection, has surged. The
Ponemon Institute's "Cost of Cybercrime"
report revealed that 55% of organizations
surveyed experienced attacks involving
polymorphic malware in 2022.

¢ Social Engineering Success Rates: Social
engineering attacks like phishing continue
to be highly effective. Verizon's 2023 Data
Breach Investigations Report found that
74% of breaches involved social
engineering tactics, highlighting the need
for defenses beyond rule-based
prevention.

o False Positive Overload: Security teams
are inundated with false positives. A
survey by the Ponemon Institute found
that security analysts spend 50% of their
time chasing false alarms. This inundation
of false alarms places an immense
burden on security teams, diverting their
attention away from genuine threats and
impeding the overall efficiency of threat
detection and response efforts. The
resulting alert fatigue can lead to critical
security incidents going unnoticed,
exposing organizations to substantial
risks.

¢ Average Time to Detect (TTD): The
average time to detect a security breach
remains unacceptably high. According to
the IBM Security and Ponemon Institute's
"Cost of a Data Breach" report, it took an
average of 277 days to identify and
contain a breach in 2022.

In essence, the limitations of traditional
defensive cybersecurity tools have become
increasingly pronounced in the face of today's
dynamic and adaptive adversaries. The stark
reality is that adversaries will penetrate your

defenses.




The Need for Adversarial
Behavior Detection

Amidst these challenges, the concept of
adversarial behavior detection emerges as a
pivotal and transformative approach to
cybersecurity. It signifies a fundamental shift
from the traditional reliance on known
indicators of compromise (I0Cs) or
vulnerabilities to a more proactive and
dynamic strategy focused on threats and their
associated behaviors.

Adversarial behavior detection is grounded in
a deep understanding of cyber adversaries'
operations. It involves comprehending their
strategies, tactics, and techniques. Instead of
merely reacting to known vulnerabilities,
security teams aim to think and act like
adversaries, predicting their moves and
intentions.

Central to this approach is the emulation of
adversarial tactics. Organizations employ
specialized platforms to mimic real-world
adversaries by executing controlled
campaigns within their own environments.
This allows security teams to assess their
defenses against sophisticated attack
techniques. By replicating adversarial
behavior, they gain invaluable insights into
their exposures and detection capabilities.

Adversarial behavior detection enables
organizations to stay one step ahead of cyber
threats. It involves proactive threat hunting,
continuous monitoring, and advanced
analytics to identify subtle signs of malicious
intent. Rather than waiting for IOCs or
indicators of compromise to emerge, security
teams actively seek out behaviors indicative
of an impending attack.
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The primary goal of
adversarial behavior
detection is to prevent
adversarial success.

Organizations
significantly lower their
overall cybersecurity risk
by proactively identifying
and neutralizing threats
before they materialize
into breaches. This
approach minimizes
potential damage and
reduces the financial and
reputational costs
associated with data
breaches.




EDIRA

101011011 01010110 gty o g ] | LR

101010101010
1111100010101 1

1101111000011C

101011 01101010110

10107011

1 e B

UNDERSTANDING The !ncrease of Advanced
THE MODERN Persistent Threats (APTs)
CY B E R T H R EAT One of the most concerning trends is the

proliferation of Advanced Persistent Threats

LA N D S CA P E (APTs). APTs represent a category of
cyberattacks characterized by their
persistence, sophistication, and deliberate
targeting of specific organizations or
individuals.

Emerging Cyber Threats

These attacks often unfold over extended

The modern cyber threat landscape is periods, with adversaries conducting
dynamic and constantly evolving, with little meticulous reconnaissance before launching
slowdown on the horizon. Emerging threats highly targeted and stealthy attacks. APTs
encompass various malicious activities that pose a substantial risk to organizations, as
challenge nearly all organization's they usually have a material impact on an
cybersecurity defenses. These threats include organization with significant financial losses
advanced malware strains, zero-day exploits, due to data breaches or intellectual property
and novel attack techniques. In recent years, theft.

threats like fileless malware, supply chain

attacks, and Al-driven attacks have gained Effective defense against APTs requires a
prominence. Organizations must stay vigilant proactive cybersecurity strategy, emphasizing
and adaptive to combat these ever-evolving continuous monitoring, threat intelligence

cyber dangers effectively. integration, and behavior-based detection.



Evolution of Cyber Crime
and Threat Affiliates

Cybercriminals and threat actors continually
adapt to exploit vulnerabilities and evade
detection. They often operate as part of
intricate threat ecosystems, forming alliances
(i.e., Alphav/Blackcat), sharing tools, and
collaborating on attacks. These affiliations
can amplify the scale and impact of cyber
threats. Criminal groups have also
transitioned to ransomware-as-a-service
(RaaS) models, making ransomware attacks
more accessible to a broader range of
malicious actors. This evolution necessitates
a comprehensive cybersecurity approach that
considers external threats and the potential
for insider threats and partner ecosystems'
security.

The Challenges of
Attribution

Attribution, or the ability to identify the
individuals or groups behind cyberattacks,
remains a significant challenge. Adversaries
employ various techniques to obfuscate their
identity, including proxies, false flags, and
anonymizing technologies. As a result,
accurately attributing cyberattacks to specific
threat actors or nation-states is complex.
Attribution challenges can hinder effective
responses and deterrence efforts.
Organizations and governments must invest
in robust threat intelligence capabilities and
collaborate with cybersecurity experts to
enhance their attribution capabilities.
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Traditional cybersecurity tools like antivirus

software and intrusion detection systems

often rely on signature-based defenses. These

tools compare incoming data or files against 2 %
a database of known threat signatures. While )
effective against known threats, signature- %

based defenses have significant limitations. o
G ,' %&«

They struggle to detect zero-day r
vulnerabilities and malware, as they lack prior

knowledge of these threats. Additionally, "\ e

signature-based tools generate a high volume y - \
of false positives, which can overwhelm _ N : N

security teams and lead to alert fatigue. - /J

Adversarial behavior detection, on the other
hand, focuses on identifying malicious actions
and tactics, irrespective of known indicators.
This approach enhances the ability to detect
new and evolving threats, reducing the
reliance on static signatures.



Anomalies vs. Adversarial
Behavior

Differentiating between anomalies and
adversarial behavior is crucial in
cybersecurity. Anomalies refer to deviations
from established patterns or baselines within
a system. While anomaly detection can be
valuable for identifying potential issues, it
does not inherently imply malicious intent.

Adversarial behavior detection goes beyond
anomalies by targeting actions or behaviors
that align with known adversarial tactics. It
involves understanding threat actors' tactics,
techniques, and procedures (TTPs) and
actively searching for signs of these
behaviors.

This proactive approach enables
organizations to identify and mitigate threats
more effectively by focusing on adversarial
intent rather than isolated anomalies.

The Role of Artificial
Intelligence and Machine
Learning

Artificial Intelligence (Al) and Machine
Learning (ML) have become pivotal in
enhancing cybersecurity capabilities,
including adversarial behavior detection. Al-
driven solutions can analyze vast datasets
and identify subtle patterns indicative of
malicious activity. ML algorithms can adapt
and learn from new data, enabling them to
evolve alongside emerging threats.

Al and ML empower organizations to
automate threat detection, rapidly respond to
incidents, and reduce false positives.
Moreover, these technologies excel at
behavioral analysis, as they can process
numerous data points simultaneously to
detect abnormal behaviors and indicators of
adversarial actions. As adversaries
increasingly leverage Al and ML in their
attacks, organizations must harness these
technologies to keep pace and counteract
evolving threats.

The shift from traditional signature-based
defenses to adversarial behavior detection
represents a critical and needed
transformational advancement in
cybersecurity but will require offensive
techniques to be paired with innovations in
Al/ML. But, by focusing on detecting
malicious actions and tactics rather than
relying solely on known indicators,
organizations can have confidence in their
security efficacy, isolating and blocking
malicious actors.



THE FUNDAMENTAL ADVANT
ADVERSARIAL BEHAVIOR DE

Adversarial behavior in cybersecurity refers to
the actions, tactics, techniques, and
procedures (TTPs) employed by threat actors
or adversaries to compromise systems,
exfiltrate data, or achieve their malicious
objectives.

Unlike traditional cybersecurity approaches
that primarily focus on static indicators of
compromise (I0Cs) like known malware
signatures or vulnerabilities, adversarial
behavior detection centers on understanding
how attackers operate captured by adversary
Tactics, Techniques, and Procedures (TTPs).

TTPs encompass a wide range of actions,
from initial reconnaissance and intrusion
techniques to data exfiltration and lateral
movement.

Although threat actors continually adapt their
TTPs to try and evade detection, unlike CVEs,
TTPs represent a finite set of actions. Post-
access TTPs have not changed over the past
20 years, making it much more manageable
for my teams to detect, alert, and block
adversarial behavior.

These behaviors, known as Behavioral
Indicators of Compromise (BIOCs), are real-
time patterns and actions that signal potential
malicious activity within an organization's
network or systems. BIOCs can include
unusual user behavior, suspicious file
activities, unauthorized privilege escalation, or
deviations from established norms. BIOCs
enable organizations to detect threats that
may not have been previously identified,
providing a more comprehensive view of the
threat landscape.



The Advantages of
Adversarial Behavior

Real-Time Threat Detection and Mitigation:
Adversarial behavior detection empowers
organizations to detect threats in real-time as
they unfold, rather than relying on
retrospective analysis or signature matching.
This proactive approach allows for immediate
threat response and mitigation, reducing the
dwell time of adversaries within a network.
Real-time detection and mitigation are critical
in preventing data breaches, minimizing
potential damage, and safeguarding sensitive
information.

Reducing False Positives: One of the
significant challenges security teams face
using traditional cybersecurity tools is the
high volume of false positives generated by
these systems. False positives are alerts
incorrectly identifying legitimate actions or
behaviors as malicious, leading to alert
fatigue and wasted resources. Adversarial
behavior detection solutions are designed to
reduce false positives by focusing on
identifying actions consistent with known
threat TTPs. This specificity ensures that
security teams receive alerts more likely to
represent genuine threats, enabling them to
respond effectively while minimizing

unnecessary distractions.



THE ROLE OF
THREAT
INTELLIGENCE
IN ADVERSARIAL
BEHAVIOR
DETECTION

Threat intelligence plays a pivotal role in
adversarial behavior detection by providing
organizations with timely and relevant
information about emerging threats, threat
actors, their tactics, and procedural insights.
This intelligence is derived from various
sources, including open-source data,
government agencies, industry-specific
forums, commercial threat feeds, and
research bodies.

Integrating threat intelligence into adversarial
behavior detection is critical, enhancing the
effectiveness of detection efforts in the
following ways:

Early Warning: Threat intelligence alerts
organizations to potential threats before they
manifest. By monitoring the tactics,
techniques, and procedures (TTPs) employed
by threat actors, security teams can
proactively defend against evolving attack
strategies.

Contextual Understanding: Threat intelligence
provides context around threats, helping
security professionals understand the
motivations and capabilities of threat actors.
This contextual information enables better
decision-making and tailored responses.

Customized Defense: With threat intelligence,
organizations can customize their security
measures to align with specific threat profiles.
This ensures that security resources are
allocated efficiently, focusing on the most
relevant and imminent threats.



Given the level of cooperation by threat
actors, effective threat intelligence sharing
among organizations and within industries is
and will be a cornerstone of successful
adversarial behavior detection. Cyber threats
often target multiple organizations
simultaneously, and sharing threat
intelligence can lead to collective defense.
Key aspects of threat intelligence sharing
include:

Information Exchange: Organizations share
threat intelligence in a structured format,
including indicators of compromise (I0Cs),
TTPs, and contextual data. This shared
information helps others bolster their
defenses against similar threats.

Collaborative Analysis: Collaboration between
organizations allows for a deeper analysis of
threats. Joint investigations and information
sharing can uncover new insights into threat
actor behavior.

Collective Defense: By sharing threat
intelligence, organizations contribute to
collective defense efforts. When one
organization detects a threat, others can
proactively strengthen their defenses to
prevent similar attacks. To improve sharing,
Threat Intelligence Platforms (TIPs) have
been developed, designed to streamline the
collection, aggregation, analysis, and
dissemination of threat intelligence.

TIPs play a vital role in adversarial behavior
detection by providing the following
functionalities:

Data Aggregation: TIPs aggregate threat
intelligence data from various sources,
making it accessible through a centralized
platform.

Normalization: Threat intelligence data often
comes in different formats. TIPs normalize
this data, ensuring consistency and
facilitating analysis.

Enrichment: TIPs enrich threat intelligence
with contextual information, enabling security
teams to better understand the significance of
threat indicators.

Alerting and Automation: TIPs automate
alerting processes based on incoming threat
intelligence. This accelerates response times
to emerging threats.

Integration: TIPs seamlessly integrate with
existing security infrastructure, allowing for
the automatic dissemination of threat
intelligence to security tools and systems.

.....



IMPLEMENTING
ADVERSARIAL
BEHAVIOR
DETECTION

Implementing adversarial behavior detection
starts with analysis and robust data
collection. This phase involves gathering data
from various sources within an organization's
network and systems. These sources may
include logs, network traffic, endpoint data,
threat intelligence feeds, and, critically, data
generated by BAS+ emulation campaigns.

Key considerations in this process include:

Data Sources: Identifying and collecting
relevant data sources is crucial. This may
involve deploying sensors, agents, or
collectors on network segments, endpoints,
and critical assets, as well as integrating
BAS+ platforms for generating adversarial
behavior data.

Data Normalization: Normalizing data from
diverse sources, including BAS+ emulation
campaigns, ensures consistency and
facilitates analysis. Data normalization
transforms raw data into a standardized
format for analysis.

Behavioral Profiling: Analyzing historical data,
including BAS+ campaign results, to create
behavioral profiles of normal system and user
activities. Deviations from these profiles can
indicate potential adversarial behavior.

Machine learning models, enhanced with data
generated by BAS+ emulation campaigns, play
a pivotal role in adversarial behavior
detection.

Machine learning algorithms can now be
trained not only on historical data but also on
the adversarial tactics, techniques, and
procedures (TTPs) learned from BAS+
campaigns, which include:

Training Data: Machine learning models
require training data, including historical data
and data generated by BAS+ campaigns. This
combination allows models to understand
normal and abnormal behavior while
incorporating adversarial tactics.

Feature Engineering: Selecting and
engineering the right features (data attributes)
that are most relevant to detecting adversarial
behavior. This step impacts the model's
accuracy and can benefit from insights gained
during BAS+ campaigns.

Supervised Learning with Adversarial TTPs:
Supervised learning models can be enriched
with adversarial TTPs learned from BAS+
campaigns. This provides models with a
deeper understanding of adversarial behavior,
leading to improved threat detection.

Unsupervised Learning with Anomalies:
Unsupervised learning models can identify
anomalies based on historical data and
recognize patterns learned from BAS+
emulation campaigns. This holistic approach
enhances anomaly detection.




Adversarial behavior detection solutions,
coupled with BAS+, must seamlessly integrate
with an organization's existing security
infrastructure. Integration ensures that
detected threats can trigger relevant security
measures and that insights from BAS+
campaigns inform ongoing security efforts.
Key considerations for integration include:

@ APIs and Connectors: Adversarial
behavior detection platforms, including
BAS+, often provide APIs and
connectors that allow integration with
security information and event
management (SIEM) systems, incident
response tools, and other security
solutions.

Alerting and Reporting: Integration
should support real-time alerting
mechanisms to notify security teams
when potential adversarial behavior is
detected. Detailed reports, including
insights from BAS+ campaigns, provide
valuable context.

Automated Response: Integration
should enable automated responses to
detected threats. This may involve
isolating compromised endpoints,
blocking malicious traffic, or triggering
incident response processes with
inputs from BAS+ campaigns.

A BAS+ platform, like
SCYTHE, is a critical
tool for adversarial
detection engineering,
as it empowers red
teams to emulate real-
world threats
efficiently, providing
actionable insights and
focus, while also
enabling blue teams to
rapidly create, test and
validate security
controls

Bryson Bort
SCYTHE Founder & CEO



The Importance of Threat Emulation and
Validation Vs. Simulation

Threat emulation, supported by BAS+
platforms, offers several advantages over
mere simulation:

Realistic Scenarios: Emulation involves
replicating adversarial behaviors accurately,
ensuring that security teams experience
situations as close to real-world attacks as
possible. This realism is derived from insights
gained during BAS+ campaigns.

Precise Security Control Validation:
Emulation allows organizations to validate
their security controls, such as intrusion
detection systems (IDS) and endpoint security
solutions, using actual adversarial tactics.
This ensures that these controls are effective
in a real attack scenario.

Identification of Weaknesses: Unlike
simulation, emulation often uncovers security
weaknesses that might have been overlooked.
It provides actionable insights to enhance
defenses and reduce vulnerabilities.

Successfully implementing adversarial
behavior detection will require the adoption
and use of new tools, such as Breach and
Attack Emulation (BAS+), TIP, and Al/ML in
support of the comprehensive data collection
and analysis needs.




ADVERSARIAL BEHAVIOR DETECTION

IN ACTION

Adversarial behavior detection finds
application across a spectrum of
cybersecurity use cases and scenarios, each
benefiting from the insights gained through
adversarial emulation campaigns:

Threat Detection and Prevention: Adversarial
behavior detection is at the forefront of
identifying ongoing threats in real-time. By
leveraging knowledge from adversarial
emulation campaigns, security teams can
detect signs of malicious intent, such as
lateral movement, privilege escalation, or data
exfiltration. Additionally, it can eliminate or
lower the risk of executives, employees, and
contractors that threat actors consider high-
value targets of social engineering attacks.

Insider Threat Detection: Adversarial behavior
detection helps identify insider threats by
monitoring user activities for deviations from
normal behavior. Insights from BAS+
campaigns enrich models with knowledge of
how adversaries can manipulate insider
access.

Zero-Day Attack Detection: Traditional
defenses often struggle with zero-day
attacks. Adversarial behavior detection excels
in identifying these attacks by focusing on
behavioral anomalies rather than known
signatures.

Advanced Persistent Threat (APT) Detection:
APTs are long-term threats that require
sophisticated detection techniques.
Adversarial behavior detection, informed by
BAS+ campaigns that mimic APT tactics,
enhances an organization's ability to identify
these stealthy threats.

The Importance of Red and Purple Teaming
for Effective Detection Engineering

Red teaming and purple teaming are essential
components in enhancing an organization's
cybersecurity posture by providing
foundational knowledge for threat detection
and refining the process of creating,

validating, and optimizing security measures.




Foundational Knowledge for
Detections

Red Teaming: Red teams simulate real-world
adversary tactics and techniques, helping
organizations understand their vulnerabilities,
weaknesses, and potential attack vectors.
This foundational knowledge is invaluable for
developing robust threat detection strategies.

Purple Teaming: Purple teams facilitate
collaborative assessments, combining the
offensive and defensive perspectives. They
provide a platform for sharing insights into
adversarial behaviors and the detection
techniques needed to identify them. This
shared knowledge forms the foundation for
effective threat detection.
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Red and purple teaming
lays the foundation for
effective threat
detection by providing
essential knowledge
about adversarial
behaviors. Moreover,
they enhance the entire
defensive security
process, ultimately
strengthening an
organization's cyber
security posture

Marc Brown
SCYTHE Vice President Sales & Product

Improving the Detection
Process

Creation of Detection Rules: Red teaming
exercises generate real-world attack
scenarios, enabling the creation of specific
and tailored detection rules. These rules are
designed to identify adversarial behaviors, not
just known indicators of compromise (I0Cs).

Validation of Security Controls: By exposing
security controls to realistic adversarial
tactics, red teams help organizations validate
the effectiveness of their security measures.
This validation ensures that security tools and
systems can detect and respond to emerging
threats.

Optimization of Policies and Processes: Red
team findings drive the optimization of
security policies and processes.
Organizations can fine-tune incident response
procedures and adjust security configurations
based on real-world adversarial behavior.

Enhanced Collaboration: Purple teaming
fosters collaboration between red and blue
teams, improving knowledge sharing and
insights. This collaborative approach ensures
that both offensive and defensive teams work
in tandem to strengthen security measures.

Continuous Improvement: Red and purple
teaming exercises are not isolated but are
part of a continuous improvement cycle.
Organizations can iterate on their detection
capabilities based on lessons learned from
each exercise, making their defenses more
robust over time.



MEASURING THE
EFFECTIVENESS
OF ADVERSARIAL
BEHAVIOR
DETECTION

Ensuring the effectiveness of adversarial
behavior detection is crucial for an
organization's cybersecurity strategy.
Measuring this effectiveness involves various
key components and methodologies.

MTTD & MTTR

Key Performance Indicators
(KPls)

False Positive Rate (FPR): FPR measures the
rate at which legitimate activities are
incorrectly flagged as malicious. A lower FPR
indicates more accurate detection, reducing
unnecessary alerts and the strain on security
teams.

True Positive Rate (TPR): TPR, also known as
the detection rate, measures how effectively
the system identifies actual malicious
activities. A higher TPR signifies a stronger
ability to detect threats.

Mean Time to Detect (MTTD): MTTD
calculates the average time it takes to identify
a threat once it enters the environment. Lower
MTTD indicates faster threat detection.

Mean Time to Respond (MTTR): MTTR
measures the average time it takes to
respond to a detected threat and mitigate its
impact. Lower MTTR implies faster incident
response capabilities.

Attack Surface Coverage: This KPI assesses
the proportion of an organization's attack
surface effectively monitored for adversarial
behavior. A higher coverage rate indicates
more comprehensive protection.

YEARS

MONTHS

e ——

BREACH POSSIBLE

The less time spent detecting and responding to a threat,
the greater the possibility of avoiding a devastating breach.

AVOIDED



Evaluating True Positives
and True Negatives

True Positives (TP): These are instances
where the system correctly identifies real
threats or adversarial behavior. Evaluating TP
rates is crucial for measuring the system's
ability to catch actual threats.

True Negatives (TN): TN represents cases
where the system correctly identifies non-
malicious activities as safe.High TN rates
reduce false positives and maintain the
security team's efficiency.

Precision and Recall: Precision is the ratio of
TP to the total number of positive predictions
(TP + false positives). Recall, also known as
sensitivity, is the ratio of TP to the total
number of actual positives (TP + false
negatives). Balancing precision and recall
ensures a robust detection system.

SEC Regulations

SEC Reporting Regulations: For publicly
traded companies, the Securities and
Exchange Commission (SEC) may require
reporting cybersecurity incidents and related
risks.

Adversarial behavior detection metrics play a
role in compliance with these regulations.
Additionally, organizations will need a
process to measure and determine overall
material impact. Determine if a detected
adversarial behavior had a material effect on
the organization's financial condition, results
of operations, or customer relationships.
Material impact assessments guide reporting
obligations.

Continuous Improvement
and Optimization

Iterative Testing: Continuous testing and
evaluation of the detection system are
essential. Regularly conduct red teaming and
purple teaming exercises to validate and
refine detection rules and processes.

Machine Learning Tuning: If machine learning
models are used for detection, ongoing tuning
and retraining are crucial. This includes
updating training data, adjusting algorithms,
and optimizing model performance.

Benchmarking: Compare your organization's
detection performance with industry
benchmarks and best practices to identify
areas for improvement.

Feedback Loop: Establish a feedback loop
with incident response teams. Analyze post-
incident reports to understand detection gaps
and improve future responses.




THE FUTURE OF
CYBER DEFENSE:
ADVERSARIAL
BEHAVIOR
DETECTION
TRENDS

The future of cyber defense is taking shape
with several notable trends in adversarial
behavior detection.

The Evolution of Threat
Hunting

Threat hunting is evolving from a reactive to a
proactive approach. Cybersecurity teams
increasingly adopt threat hunting practices as
a continuous, proactive activity rather than a
sporadic event triggered by an incident.
Advanced threat hunting tools,
methodologies, and real-time analytics
empower organizations to identify and
address threats before they escalate,
bolstering their overall security posture.

The Growing Importance of
Purple Teaming

Purple teaming, which involves collaborative
exercises between red and blue teams, is
gaining prominence. This approach enhances
an organization's overall security maturity by
fostering a deep understanding of adversarial
tactics and improving detection and response
capabilities. Purple teaming encourages
continuous improvement, enabling teams to
identify and remediate gaps effectively.

Al-Powered Threat
Detection

Artificial intelligence (Al) is poised to
revolutionize threat detection. Al-powered
solutions, including machine learning models
and deep learning algorithms, are becoming
more adept at identifying subtle adversarial
behaviors and anomalies within vast
datasets. These Al-driven systems can offer
real-time threat detection and adaptive
responses, staying one step ahead of cyber

adversaries. Furthermore, they can learn and
adapt to new threats, making them essential
components of future cyber defense
strategies.




CONCLUSION

In conclusion, the imperative of adversarial
behavior detection cannot be overstated.
Traditional cybersecurity measures based on
signatures, known vulnerabilities, and rule-
based prevention have significant limitations
in dealing with cyber threats' dynamic and
adaptive nature. The need for a paradigm
shift in cybersecurity is essential, from
focusing solely on known indicators of
compromise (I0Cs) and vulnerabilities to
prioritizing detecting adversarial behaviors.

The path forward lies in offensive cyber
techniques and tools enhancing cyber
defense strategies. Adversarial behavior
detection emerges as a foundational element
in this endeavor.

APPENDICES

It involves understanding how cyber
adversaries operate, emulating their tactics,
and proactively identifying threats before they
manifest as breaches. This proactive
approach empowers organizations to lower
risk by detecting, isolating, and preventing
adversarial success.

Organizations can step into a safer cyber
world by embracing adversarial behavior
detection. They gain the ability to detect
threats and respond swiftly and effectively,
reducing the impact of potential breaches.
The proactive stance afforded by adversarial
behavior detection ensures cybersecurity
professionals are well-prepared to face
tomorrow's threats.

e SCYTHE Purple Team Guide (https://scythe.io/purple-team-guide)

e MITRE ATT&CK Framework (https://attack.mitre.org/)

e Sigma Rules (https://github.com/SigmaHQ/sigma)

¢ Cyber Kill Chain, MITRE ATT&CK, and Purple teaming (https://www.sans.org/blog/cyber-kill-

chain-mitre-attack-purple-team)
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