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Executive summary.

Root cause analysis is one of the most critical disciplines in manufacturing quality. Done well,
it prevents recurrence and protects customers and margins. Done poorly, it creates a false
sense of closure while the same problems quietly repeat.

The 3-Legged 5-Why (3L5W) remains a widely accepted standard for structured problem solving. Yet
many organizations still struggle with inconsistent output quality, long cycle times, and recurring
issues traced back to weak or incomplete analysis. This is not a failure of the method. It is a failure of
scalability. Modern plants violate the assumptions traditional RCA was built on: more complexity,
faster timelines, distributed teams and high turnover all put unsustainable cognitive demands on
human-led analysis.

This paper explains why the 3L5W breaks down at scale, why speed alone makes quality worse, and
how MAD-Ai's Al workforce executes structured analysis and produces reviewable outputs for
engineers, without replacing them, to restore rigor, consistency and learning across the organization.

The hidden assumptions behind the traditional 3L5W.

WHAT THE METHOD ASSUMES WHAT TEAMS ACTUALLY FACE
e Stable, experienced teams with shared e Compressed timelines driven by customer
history pressure
e Skilled facilitators who challenge weak ® Frequent personnel changes and skill gaps
logic in real time ¢ Inconsistent facilitation quality

¢ Time for reflection, iteration and validation e Knowledge scattered across emails
I

e Consistent standards across plants, reports and people
suppliers and regions

KEY TAKEAWAY

Many 3L5Ws technically close but fail to prevent recurrence. The process is followed, yet
the outcome is hollow. The issue is not compliance. The issue is cognition.
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SECTION 02 - THE REAL BOTTLENECK

The real bottleneck: human cognitive bandwidth.

Most RCA failures are not caused by a lack of knowledge. They are caused by limited cognitive
bandwidth. Three constraints show up again and again.

-~

CONSTRAINT 01
Memory and bias

THE CONSTRAINT

Human-led RCA is limited
by memory and
confirmation bias.

Why it fails: under pressure,
teams default to obvious
causes like “"operator error”
or "supplier mistake" without
deeper investigation.

WITH MAD-AI

MAD-AI surfaces analogous
historical failures and
challenges weak “Why"
logic in real time, taking
memory and bias out of the
bottleneck.

"
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CONSTRAINT 02
Time pressure

THE CONSTRAINT

Compressed timelines
push teams to close RCAs
quickly rather than
correctly.

Why it fails: faster is not
better. Weak causal jumps
go unchallenged and
detection failures are
ignored.

WITH MAD-AI

MAD-Ai executes a
structured 3L5W workflow
that keeps the rigor even
under time pressure.

HOW A WEAK WHY BECOMES A REPEAT DEFECT

01 =* 02

Time Obvious

pressure cause
accepted
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CONSTRAINT 03

Fragmented
knowledge

THE CONSTRAINT

Institutional knowledge is
spread across emails,
reports and people who
may have left.

Why it fails: finished RCAs
disappear into folders and
are never reused, so the
same failures come back in
new forms.

WITH MAD-AI

MAD-AI captures completed
RCAs and reuses them on
new problems, so past
insight is applied the same
way at every site.

04 05
Action Defect
addresses returns
symptom
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How MAD-Ai scales root-cause analysis.

MAD-Ai's specialized Al workforce executes the structured analysis inside your existing
3L5W framework. Engineers keep the technical decisions: they validate conclusions and
approve corrective actions.

During root cause analysis, MAD-Ai's Manufacturing Quality Super-Intelligence System (MQSIS):

e Challenges weak "Why" logic in real time

e Flags unsupported assumptions and logical gaps

e Surfaces analogous historical failures across plants or suppliers

e Forces an explicit link between cause, escape point and systemic control

e QOrganizes findings into a reviewable output that keeps the rigor under time pressure

Instead of depending only on facilitator expertise and memory, teams get an always-present
analytical counterpart that reinforces best practice the same way every time.

The measured impact.

Organizations using MAD-Ai report measurable improvements across teams and sites:

” - ~ - ”~ - ”~ -

01 02 03 04
Faster RCA cycles Greater Higher confidence Less recurrence
Dramatic reductions consistency More confidence in Stronger systemic
in cycle time without Improved consistency corrective actions controls mean fewer
skipping steps. across teams and and their repeat issues.

sites. effectiveness.

KEY TAKEAWAY

Cycle time drops not by skipping steps, but by removing manual effort, rework and
dependence on individual facilitators.
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Better thinking, executed faster.

THE PRINCIPLE

“The goal is not faster humans. The
goal is better thinking, executed faster.”

The 3-Legged 5-Why is still a powerful framework, but it was designed for a slower, simpler
manufacturing world. MAD-Ai restores its effectiveness by addressing the real bottleneck: human
cognitive limits under modern constraints.

—> With intelligent challenge, historical context and structured rigor, teams resolve
problems faster without sacrificing quality, and close them in a way that keeps them
from coming back.

How MAD-Ai does it.

General Al chats and tells you what you want to hear. MAD-Ai's Manufacturing Quality Super-
Intelligence System (MQSIS) is a purpose-built, agentic Al platform whose specialized Al workforce
does the work and backs it up. It challenges weak causal logic against OEM-style expectations, runs
structured 3L5W and 8D work the same way every time, and carries past RCA insight forward so the
next team, at any site, starts smarter. It is built for Tier 1and Tier 2 suppliers working under IATF
16949. Your engineers make the call.

Tox $3-7 100+

faster on problem solving and return for every $1 spent quality workflows, from 5-
root cause, on average Why to PPAP

Speed from MAD-AI testing trials against a traditional quality engineer. Return estimated from conservative time savings.
Results vary.
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Who this is for, and why it matters.

This paper is for quality and engineering professionals at Global Tier 1and Tier 2 suppliers who
own root cause analysis and corrective action under OEM requirements. If recurring issues or
long corrective action cycles are a concern, it is for you.

' N -~

Quality Managers Supplier Quality Engineers

Responsible for RCA quality, corrective action Running 3L5W and 8D workflows under

closure and OEM scorecards. compressed timelines.

Plant Quality Leaders Corporate Quality Leaders

Accountable for recurrence prevention and Standardizing RCA across facilities and learning at
avoiding escalation. scale.

Why speed without rigor makes quality worse.

Many organizations try to fix RCA by pushing for faster turnaround. The unintended result is more
false root causes, and a false root cause is worse than no root cause at all.

THE COST THE RESULT
The hidden cost of weak RCA What rigorous RCA delivers
* Weak causal jumps go unchallenged under e Corrective actions that actually prevent
time pressure recurrence
¢ Detection failures are ignored or understated e Consistent analysis across teams and sites
e Systemic controls are never addressed ¢ Qrganizational learning that compounds over
time

e Historical patterns are overlooked
» Fewer OEM escalations and steadier
scorecards

® The same failures come back in new forms

—> The gap between these two outcomes is rarely effort. It is the discipline of the analysis
process itself.
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About the author and founder.

Rick Heilshorn

FOUNDER & CEO - MBA - MSENG - LSS MASTER BLACK BELT

Rick earned his Lean Six Sigma Master Black Belt at Honda, where he
led quality initiatives across North America. After decades of
manufacturing turnarounds and quality leadership, he built the
methodology and domain expertise that became the foundation for
MAD-AI.

—> His mission: bridge the gap between human expertise and the Al revolution. Not to
replace skilled quality professionals, but to give them superpowers.

This white paper reflects MAD-Ai's applied experience helping Tier 1 suppliers eliminate recurring
quality failures through rigorous, structured root cause analysis.

CREDENTIALS
MBA and Master of Science, Lean Six Sigma Master Black Led quality initiatives across
Engineering Belt, earned at Honda North America
Specialist in manufacturing Tier 1automotive supplier AIAG Quality Summit
turnarounds leadership speaker

ABOUT MAD-AI

MAD-AI, LLC, based in Madison, Mississippi, delivers a purpose-built, agentic Al platform for
manufacturing quality. Its Manufacturing Quality Super-Intelligence System (MQSIS) deploys a
specialized Al workforce that executes structured workflows across 8D, PFMEA, PPAP,
corrective action and supplier quality, helping teams work faster, reduce variation, retain
institutional knowledge and scale without proportionally adding headcount. MAD-Ai supports
automotive, aerospace, defense and advanced manufacturing organizations.
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SEE WHAT MAD-AlI CAN DO FOR YOUR QUALITY TEAM

Stop letting cognitive pressure
compromise your RCA.

MAD-AI's Al workforce executes structured 3L5W workflows that
catch weak causal logic before it becomes a recurring problem,
restoring rigor without slowing the business.

@1 / DISCOVER @2 / DEMONSTRATE 83 / VALIDATE

Talk to an Expert See MAD-Ai in Action Start a Pilot

Discuss your quality See how MAD-Ai supports Evaluate MAD-AI using
challenges, engineering real manufacturing quality your own quality
workload, and workflows, including 8D, workflows and measure
opportunities to improve PFMEA, and PPAP. the impact on engineering
efficiency. time.

LET'S TALK ABOUT YOUR QUALITY OPERATION
sales@mad-ai.com - (601) 301-2997
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