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Building a Safe-to-Operate
Fraud Investigation Capability

How fraud teams run high-risk digital
investigations without increasing exposure
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Fraud investigations are getting faster, crossing more teams,
and touching more hostile infrastructure than ever. The environments
where that work happens usually aren’t built for it.

When fraud
investigations scale,
the work gets riskier

Under pressure, evidence gets scattered across emails, chats,
screenshots, and ad-hoc tools. That creates avoidable risk
and makes outcomes harder to defend later.

This ebook walks through common fraud investigation workflows
and the operational requirements behind defensible outcomes.

Operational risk in fraud investigations

Card-not-present fraud, account takeover, and digital payment schemes are not single-channel problems.
Modern fraud patterns combine hostile web infrastructure, spoofed checkout flows, malicious mobile apps,
and coordinated criminal marketplaces, forcing teams to move fast while staying defensible.

Investigations can create risk if the work isn't tightly controlled. Unsafe link handling, uncontrolled file
movement, and attribution leakage can expose your organization and analysts, and can undermine evidence
integrity at the exact moment you're trying to protect customers and assets.
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The Investigation Dilemma

A high-priority fraud alert hits. The team needs to validate suspicious links and attachments without touching
corporate endpoints. They need to access geo-fenced sources without revealing the organization. Findings
need to move across Fraud Ops, Threat Intel, SIU, and Legal without breaking evidence integrity. And when

the case involves payment networks or law enforcement, that handoff has to preserve chain of custody.

Most teams can do some of this.

Doing all of it without the work falling apart is the hard part. Most organizations cover parts of this with
point solutions, but the tradeoffs show up quickly. Some approaches reduce endpoint risk but fall apart
when file-heavy analysis is required. Others preserve containment but make cross-team coordination slow
and manual. And some make collaboration easy but weaken evidence handling and defensibility.

Common Pitfalls Better Practice

Validating hostile links or files on endpoints - Reproduce and analyze in an isolated

Moving evidence through email, Slack, workspace

or shared drives -> Capture context as the work happens

Reconstructing timelines from screenshots (not after)

and notes after the fact Share findings through controlled handoffs
that preserve integrity

Investigation Approaches: Trade-offs

Comparing Isolation Approaches

PROS: PROS: PROS:
Quick setup Endpoint protection Strong isolation
Familiar tools Session separation Audit-ready
CONS: CONS: CONS:
Doesn't scale No file handling Slow provisioning
No audit trail Limited tooling Hard to maintain
Policy gaps No persistence Limited attribution
controls
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Operational risk in fraud investigations

Fraud investigations move fast and cross team boundaries. The work usually starts with a single signal,
then quickly turns into validation, documentation, and coordination. The biggest failure point is not
finding information, but losing context as work moves between people, tools, and channels.

INTAKE

An alert, merchant report, customer
complaint, or threat intel triggers the case.

VALIDATION

Teams verify what's real by safely checking
links, scripts, files, and behavior.

CAPTURE

Evidence is recorded with timestamps and
context as it’s collected, not after the fact.

HANDOFF

Findings move across Fraud Ops,
Threat Intel, SIU, Legal, and IT Security
with controlled access.

EXTERNAL COORDINATION

When needed, evidence is shared with
merchants, payment networks, or law
enforcement while preserving chain

of custody.
Let’s dive deeper into some common investigation patterns to show
where this workflow breaks down and what keeps it defensible.
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Investigation
Patterns

These patterns show up across financial services
teams repeatedly. Workflows, priorities, and regulatory
constraints vary by organization — but the points

where investigations break down, and the requirements
that keep them defensible, stay consistent.
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Validating Merchant-Reported Anomalies

Scenario

A merchant reports suspicious behavior on a hosted payment page: unexpected scripts, potential
data exfiltration, or checkout flow manipulation. This typically involves Fraud Ops plus a security
or threat intel counterpart when scripts or infrastructure look hostile. Time sensitivity is high because
checkout manipulation can scale losses quickly.

Investigation Requirements

If you can’t reproduce and capture the session cleanly, the investigation won’'t be defensible.

< 0} o %

Safely reproduce Inspect scripts, Preserve context Coordinate findings

the reported behavior network traffic, of the session such as with merchant,

without exposing and backend calls what was seen, in what payment network,

analyst endpoints in a governed order, with what tooling and internal SIU without
environment fragmenting evidence

Capabilities Common failure modes

-  Isolated workspace: safe script inspection, Analyst opens suspicious link
network analysis on corporate laptop - malware execution,

endpoint compromise

-  File and script handling: download, analyze, sandbox
Evidence is scattered across screenshots,

browser history, and manual notes
-  Governed evidence sharing: coordinate -» chain of custody lost
with external parties

2

Session recording: preserve investigation context

Coordination happens via email attachments
-» evidence leaks outside governed environment

Merchant Anomalies

Merchant reports Reproduce Share with Without isolation:
. . po —> in isolated —> Inspect code —> endpoint
suspicious script SIU/network .
workspace compromise
Isolated workspace File handling Covered sharing
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Monitoring Fraud-as-a-Service Marketplaces

Scenario

Threat intelligence team monitors dark web marketplaces for card data listings, fraud toolkits,
or attack tutorials targeting the organization or industry. This work often starts with Threat Intelligence
but quickly overlaps with Fraud Operations when listings indicate active targeting or customer impact.
Evidence capture isn’t a step at the end of this investigation. It's part of the work from the first access.
Marketplace content disappears, sellers rotate identities, and access can be lost overnight

— so anything not captured when it's seen is gone.

Investigation Requirements

If access is fragile and evidence isn’t timestamped, intel becomes hard to act on or share.

- [~ =

Access restricted Track seller activity, Capture evidence Hand off actionable
or geo-gated sources pricing trends, and with provable intelligence to Fraud
without organizational affiliate networks over timestamps and context Operations or Law
attribution time (these require for executive reporting Enforcement with

a persistent workspace) chain of custody

Capabilities Common failure modes
- Managed attribution: access hostile infrastructure Access from corporate IP or recognizable
without revealing identity browser fingerprint > account banned,

intelligence access lost

- Persistent investigation workspace: multi-day,
multi-session investigations Investigation state lost between sessions =
analyst must re-navigate, re-authenticate,

- Evidence integrity: timestamped, tamper-evident N
loses continuity

-  Secure external coordination: share intelligence

with law enforcement or ISACs Evidence lacks timestamps or chain of custody

-» cannot be used in legal proceedings
or regulatory reporting

Marketplace Monitoring

Without attribution

Access dark web Track seller Capture listings Share intel
. . - . control: account
marketplace activity over time with timestamps with LE
banned
File handling Persistent workspace Covered sharing
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Analyzing Suspicious Mobile Apps or APKs

Scenario

Fraud team receives reports about fake mobile banking apps or malicious APKs targeting customers.
These investigations typically involve Fraud Ops working alongside mobile security, threat intel,

or application security when analysis needs to move beyond surface indicators. Time sensitivity

is driven by customer exposure, these days fake apps spread quickly through ads and third-party
stores. It's critical to have fast validation and a clean evidence package for takedowns and
customer communications.

Investigation Requirements

If analysis isn’t isolated and logged, takedowns and legal escalation get delayed or challenged.

o <> 3 8=

Safely download Inspect code, Document findings Maintain audit trail
and analyze APK files network calls, for Legal (potential in case investigation
without endpoint and data exfiltration takedown action) becomes part of legal
exposure behavior in sandbox and Communications proceedings

(customer advisory)

Capabilities Common failure modes
- File handling: download, analyze APK APK downloaded to analyst laptop
in isolated environment = malware executes on corporate endpoint
- Sandboxing and detonation: observe app Analysis done in ad-hoc VM with no logging
behavior safely -» cannot reconstruct what analyst found

-  Evidence packaging: export findings for legal aRue

and communications teams Evidence passed to Legal via email
-> chain of custody broken,

- Auditreadiness: session recording, activity logs
tamper-evidence lost

for potential litigation

Mobile App Analysis
Without
Fake app Download Sandbox and Package sandboxing:
—> . .
reported APK safely inspect behavior for legal malware executes
on devices
Threat reported File handling Sandboxing Audit trail
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Measuring Impact

Teams evaluating investigation infrastructure should
focus on operational friction and risk reduction first,
then translate improvements into cost and loss-
avoidance discussions. Track a few operational signals
first. If they move, ROl becomes easy to explain later.
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Optimized
outputs from safer
investigations

METRIC

Time-to-Confirm

Exposure Incidents

Audit Readiness

Tool Sprawl

Coverage

Handoff Efficiency
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These are the signals leaders look for when investigation work
stops relying on ad hoc tools and manual reconstruction.

OPERATIONAL IMPACT

Fraud losses compound while teams

wait for safe validation environments.
Reducing the window between alert receipt
and validated decision prevents write-offs
and improves response speed.

Policy exceptions, unsafe file handling,
and endpoint compromise create incident
response costs and compliance risk.
Zero-incident investigations reduce
operational overhead.

Legal, compliance, and law enforcement
requests require producing investigation
timelines and evidence packages quickly.
Manual reconstruction is time-intensive
and error-prone.

Ad-hoc tools (personal VPNs, burner laptops,
scattered VMs) create management overhead,
inconsistent security posture, and policy gaps.
Standardization reduces complexity.

Geo-restricted, device-gated, or adversary-
controlled sources should be accessible
reliably without attribution leaks or access
denial.

Evidence handoffs between Fraud Ops, SIU,
Legal, and external partners should maintain
chain of custody without manual re-collection.

Reducing alert-to-triage time
by 30+ minutes per investigation

Zero investigation-related
security incidents per quarter

Producing complete investigation
packets in <1 hour vs. days
of reconstruction

Standardized investigation
environments replacing
5+ fragmented tools

Successful access to 95%+
of target sources without denial
or attribution

Reducing handoff time
from hours/days to minutes
with maintained integrity
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The Building Blocks of Defensible Investigation

Across these investigation patterns, the same four capabilities consistently determine

whether teams can move quickly without creating new exposure. This section breaks down
those capabilities in plain terms, focusing on what they enable in day-to-day work. The specifics
will vary by scale, regulatory environment, and existing tooling, but the underlying requirements
stay the same.

Four Capabilities for Safe Investigation Infrastructure

ISOLATED INVESTIGATION

Risky Protected
(0] ] WORKSPACES Investigation endpoint
Activity [network
Contain Risk
MANAGED 6 AL
02) ATTRIBUTION 9 N o
-[ED- \kk =1 |degntity
Control Identity
GOVERNED EVIDENCE L
03 PATHWAYS -
Maintain Chain of Custody Q
Audit Trail
CROSS-TEAM
04 COORDINATION v s
Enable Collaboration Fraud siu Legal
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Isolated Investigation Workspaces

s~ TheChallenge

Risky investigation activity—hostile link validation, file detonation, script analysis

—should not occur on production endpoints or corporate networks.

© 2026 Replica. All Rights Reserved.

Indicators

- Disposable sessions that terminate cleanly with no residual
risk on local devices

- Pre-configured environments for common investigation
patterns, this reduces setup time, ensures consistency
across team

-  Policy controls for data movement, such as what can be
copied, exported, shared - by role and investigation context

- Rapid provisioning deploy in minutes, not days or weeks

Costs

Investigations that expose endpoints create incident response
costs, compliance gaps, and analyst safety risks. A single
malicious file executed on a production laptop can trigger
enterprise-wide containment procedures and regulatory
reporting requirements.

Example Scenario

A fraud analyst needs to validate a reported phishing site
targeting customers. Opening the link on their corporate

laptop risks malware infection, credential theft, and network
compromise. An isolated workspace contains the risk, allows
thorough investigation, and terminates cleanly when complete.

12



Managed Attribution for Hostile Research

s~ TheChallenge

Investigators accessing fraud infrastructure, criminal marketplaces, or adversary
-controlled sites should not signal organizational identity or investigator identity.

@ Indicators

-  Controlled egress options appropriate to investigation
sensitivity (i.e., VPN, proxy networks, Tor when justified)

-> Consistent device and browser characteristics to reduce
signal leakage and prevent access denial

- Time zone and locale alignment when sources actively
fingerprint or geo-restrict access

- Behavioral normalization to prevent correlation across
sessions or personas

Costs

Attribution leaks compromise investigations, expose analysts
to retaliation, and alert adversaries to organizational interest.
Dark web marketplaces, fraud forums, and adversary-controlled
infrastructure fingerprint visitors and correlate activity to identify
law enforcement, financial institutions, and security researchers.

Example Scenario

A threat intelligence analyst monitors a carding forum where
stolen payment data is traded. Accessing the forum from

a corporate IP address or with a browser fingerprint that reveals
organizational affiliation signals the analyst’s identity. The forum
administrators ban the account, and the investigation loses
access to intelligence on current fraud operations.

© 2026 Replica. All Rights Reserved. 13



Governed Evidence Pathways

' The Challenge

- =  Evidence moves across team boundaries: from Fraud Operations to Special
Investigations to Legal to external partners. Each handoff risks losing chain
of custody, exposing sensitive data, or creating compliance gaps.

@ Indicators

-  Quarantine mechanisms for inbound evidence such as URLS,
files, logs from merchants, partners, or external sources

- Controlled evidence packages with expiration, access
controls, and transfer logging

- Audit trails that show who accessed what evidence,
when, and how it was used

- Tamper-evident storage that detects unauthorized
modifications

Costs

Evidence that cannot demonstrate chain of custody fails legall
review, regulatory audits, and internal governance standards.
In contested cases, opposing counsel will challenge evidence
integrity. Audit trails must be defensible.

Example Scenario

Fraud Operations identifies a merchant experiencing card

data compromise. Evidence must move from Fraud Ops

to Special Investigations for deeper analysis, then to Legal

for potential litigation, then to the payment network for merchant
coordination. If evidence is passed via email attachments

and Slack messages, chain of custody is lost, and the evidence
becomes challengeable.

© 2026 Replica. All Rights Reserved.
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Cross-Team Coordination
Without Fragmenting Evidence

' The Challenge

- = Fraud investigations involve multiple stakeholders with different access needs
and responsibilities. Coordination should not require copying evidence into Slack,
email, or uncontrolled file shares.

@ Indicators

© 2026 Replica. All Rights Reserved.

-> Sessionrecording & activity logs that allow
post-investigation review without manual documentation

-> Role-based access, for example, Fraud Operations sees
different data and capabilities than IT

- Secure handoffs that maintain evidence integrity across
team boundaries

-  External coordination capabilities for sharing evidence
with merchants, payment networks, or law enforcement
in a governed manner

Costs

Fragmented evidence creates operational friction, increases
risk of leakage, and makes investigations harder to defend when

challenged. Teams should be able to collaborate without breaking

the investigation’s security or audit posture.

Example Scenario

A fraud investigation requires coordination between internal
teams including Fraud Ops, Threat Intel, SIU, and Legal, as well
as external partners like the merchant, a payment network,
and law enforcement. As usual, evidence is scattered across
email threads, Slack channels, shared drives, and individual
laptops. When legal counsel requests a complete investigation
timeline and evidence package, reconstruction takes days,
documentation is inconsistent, and gaps remain.
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Matching the Environment to the Work

Fraud investigations are often treated as ad hoc work, something teams piece together with tools designed for other
purposes. The scenarios in this ebook show why that approach breaks down under pressure. As investigations scale
across internal teams and external stakeholders, the environment where the work happens becomes just

as important as the findings themselves.

The patterns and capabilities outlined here reflect how fraud work unfolds in high-risk environments. While tools
and processes vary, the underlying requirements remain consistent: safe validation, preserved context, governed
collaboration, and defensible evidence handling. The appendix that follows provides a concise reference

to get started mapping these ideas to your own environment.

Explore investigation environment approaches LEARN MORE
Assess your current investigation infrastructure LEARN MORE
See how organizations build safe investigation capabilities LEARN MORE

= REPLICA

replicacyber.com Replica provides secure environments for high-risk digital operations,

including fraud investigation, threat intelligence, and secure research.
Trusted by Fortune 100 companies Financial services organizations use Replica to conduct investigations
and government agencies. that would otherwise expose endpoints, leak attribution, or fail

audit requirements.

Our platform delivers:
Full-stack isolated investigation workspaces
Managed attribution for hostile research
Governed evidence pathways with chain of custody

Cross-team coordination without fragmenting evidence

© 2026 Replica. All Rights Reserved.
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Appendix:

Investigation Infrastructure Evaluation Checklist

% Operational Fit © Security & Compliance

Support key workflows Reduces tool sprawl Reduces exposure Meet audit requirements

Fast provisioning Familiar tooling Chain of custody Tamper-evident logs

% Team Coordination 2 Security & Compliance

Multi-team access External coordination Low IT overhead Aligned roastmap

Secure handoffs Role-based controls Scales with growth Measurable ROI

Assessing Investigation Infrastructure

When assessing platforms, vendors, or internal build options, use these questions to guide evaluation.

This framework applies whether you are evaluating commercial solutions, open-source tools, or internal
development efforts. Some questions to keep in mind include:

- Caninvestigators validate links, scripts, and files without using corporate endpoints?

Can the environment access restricted or geo-gated sources without revealing organizational identity?

Can sensitive work be replayed later through session recording or activity logs?

v Ly

Can different stakeholders (Fraud Ops, SIU, Legall, IT Security) get role-appropriate access without
duplicating evidence?

Can evidence be captured with timestamps and context that hold up under review?

Can investigations persist across sessions without losing state or forcing rebuilds?

Can teams package and export findings cleanly for Legal, Comms, or leadership updates?

Can external sharing (merchant, payment network, law enforcement) happen in a governed way?

Can teams avoid uncontrolled file movement (email, Slack, unmanaged shares) during collaboration?

A 2 2 2

Can admins enforce policy without slowing down urgent investigations?

Rolling It Out

Building safe-to-operate investigation capability is an ongoing process, not a one-time project.
Organizations should start with clear use cases, measure operational impact, and iterate based
on what works for their specific context. A recoommended approach:

- Start with one high-risk investigation workflow and standardize it end-to-end.

Define access roles and evidence handling rules for internal and external stakeholders.

Operationalize capture and auditability (recording/logs) so reconstruction isn't manual.

R A 2

Expand to additional patterns once the first workflow is repeatable and measurable.
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