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I build production systems that translate scientific
models into decision frameworks — so organizations
can act on their evidence at scale.
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THE QUESTION

How do you architect decision systems that
compound impact at scale — automating
execution, monitoring for failures, and
escalating to human judgment if needed?
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Decision systems are everywhere
Credit card fraud — approve or decline transactions in milliseconds, monitor
fraud rate and model drift, escalate flagged charges to a human analyst
Content moderation — remove clear violations automatically, monitor false-
positive rate, escalate borderline posts to a human reviewer
Online Catalog — generate product page hypotheses automatically, monitor
quality gates and A/B results, escalate failures to human auditors

4



What you learned
You can answer one question precisely:

Did this intervention cause that outcome?

Randomized experiments
Difference-in-differences
Matching, synthetic control

That question is hard. The methods are rigorous.

But there is a problem.
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Measurement is just the beginning

IMPROVE DECISIONS

BUILD SYSTEMS

1 Measure Impact
"What is true?"

→ Causal Inference

2 Evaluate Evidence
"How reliable?"

→ Evidence Quality

3 Allocate Resources
"What to do?"

→ Decision Theory
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Operating Modes
Each stage of the pipeline — Measure · Evaluate · Allocate — runs in one of three
modes.

Automate
system performs reliably

decisions run without review

Monitor
track whether performance holds
detect drift before it compounds

Escalate
performance has deteriorated

human judgment repairs the rule
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The Tension
Automate as much as possible — every decision that runs without human
review is a gain
Monitor everything that runs without you — every drift that goes undetected
becomes a compounding failure
Escalate when performance breaks — every rule a human repairs returns
stronger than before
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Automate · Monitor · Escalate
Three vantage points. Same pattern.

for a program — Catalog AI
for a portfolio — Impact Engine
as a career — Decision System Architect
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AUTOMATE ·  MONITOR ·  ESCALATE FOR A PROGRAM

Catalog AI
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The Challenge
Hundreds of millions of product pages. Millions added or edited daily.

A human team reviews thousands. The catalog needs millions.

How do you close that gap — without sacrificing quality?
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Catalog AI

We built a generative AI system that creates,
tests, and improves product pages — end to end.
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Millions of product pages
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Concept Test
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The system in practice
QUALITY GUARDRAILS

Monitor · pre-customer · no customer exposure
CUSTOMER FEEDBACK

Measure · real customers

Catalog AI
generates

hypotheses
millions / yr

Simple Rules
format, layout,

immaterial changes

deterministic
no sampling

Statistical Profiles
output within

expected range? (SPC)

statistical
no customers

AI Checks AI
reviewer LLM challenges

generator LLM output

generative
no customers

passed A/B Test
champion vs. challenger

randomly assigned
real customers

40%
positive

Deploy
live to customers
impact realized

at scale

Learn
CDQ customer model

retrain LLM
closes the loop

better hypotheses next cycle

AUTOMATE MONITOR ESCALATE
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The result
Humans generating thousands of hypotheses per year.

Catalog AI generating tens of millions.

80% unreliable at launch. Monitoring earned the right to automate.

40% of content passing reliability checks improves sales or is neutral. 60% filtered
before it reaches a customer.

Numbers at time of publication — HBR, Sept–Oct 2025

We closed the loop. Our system learns. Success compounds.
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AUTOMATE ·  MONITOR ·  ESCALATE FOR A PORTFOLIO

Impact Engine
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The Challenge
Dozens of initiatives. Each one generating its own evidence.

One team runs a clean RCT. Another runs a pre-post with a seasonal confound.
Most pipelines treat them the same.

How do you allocate budget when you can't trust the estimates equally?
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Impact Engine

Measure · Evaluate · Allocate · Scale

An open-source pipeline that measures impact,
scores evidence, and allocates budgets — end to
end.
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Three initiatives, one allocation

P O R T F O L I O  A L L O C A T I O N  ·  O N E  C Y C L E

Three initiatives. Same dollars to allocate. Evidence quality decides who gets funded.

INITIATIVE METHOD EST. IMPACT CONFIDENCE WEIGHTED IMPACT DECISION

A · Pricing optim.
�agship checkout experiment

Randomized A/B test
n = 240k · 6 weeks · clean diagnostics

$2.4M
annual

0.85
high

$2.04M
2.4 × 0.85

FUND

B · Reco overhaul
large estimated lift, weak evidence

Pre/post observational
no control group · seasonal confound

$1.8M
annual

0.30
low

$0.54M
1.8 × 0.30

DEFER

C · Search ranking
smaller lift, well measured

Diff-in-diff, matched controls
parallel trends hold · placebo passes

$1.1M
annual

0.75
high

$0.83M
1.1 × 0.75

FUND
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Impact Engine

MEASURE

EVALUATE

ALLOCATE

SCALE

Start with a cohort of candidate initiatives and
run small-scale pilots. Measure the impact of
each pilot. Evaluate how much to trust each
estimate based on methodological rigor and
remaining uncertainty. Allocate budget to the
most promising initiatives through constrained
portfolio optimization. Scale the winners,
monitor their performance, and feed the
learnings back into the next cycle.

The loop only closes when all stages are connected.
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Pipeline operating modes

AUTOMATE MONITOR ESCALATE

Measure

Evaluate

Allocate

what is true

how much to trust it

what to do with it

pipeline computes
treatment effects

anomaly detection
on sample sizes

data quality
breaks only

confidence scoring
on standard designs

drift in evidence
quality over time

novel designs,
edge cases

routine moves
within thresholds

portfolio drift
across initiatives

strategic tradeoffs,
political stakes

SHADED — WHERE THE WORK LIVES AT EACH STAGE
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Where science is most interesting
The Evaluation Harness

ASSESS MODE IMPROVE MODE

Internal Validity Coherence without ground truth

Run-to-Run
Stability

Same artifact, same config
→ same score

Prompt & Backend
Sensitivity

Equivalent prompts,
different LLMs → consistent

Score
Distribution

Full range used,
not clustered

stable?

External Validity Correctness against known artifacts

Known-Flaw
Detection

Flags defects,
lowers confidence

Known-Clean
Scoring

High scores, no
invented concerns

Severity
Calibration

Monotonic in
flaw severity

Scorecard

MODIFY

Refine prompts

Tighten rubrics

Update schemas

Switch architecture

VALIDATE

Test on held-out
artifacts only

Never validate against
diagnostic artifacts

Anti-pattern: fix prompt to catch flaw #7,

re-test on flaw #7, declare it fixed.

RE-ASSESS

Return to Assess Mode
with modified system

unstable → improve

issues found → improve

Re-assess after changes

Internal validity is a precondition for external validity
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The value is in the system
The loop closes only when all stages remain connected and automated — when
measurement feeds evaluation, evaluation feeds allocation, and allocation feeds
the next measurement cycle without a human carrying the handoff.

A team doing this work creates a dependency. A system doing this work
creates an asset.
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AUTOMATE ·  MONITOR ·  ESCALATE AS A CAREER

Decision System Architect
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The Opportunity
These systems don't build themselves. They require three disciplines that rarely
develop in the same person — Causal Inference, Decision Theory, Software
Engineering.

Most scientists develop one. Some develop two. Very few develop all three.

If you're working on it, you're early.
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PIPELINE STAGE SCIENCE DOMAIN

Measure
what is true

Causal Inference
estimating treatment effects from data

Evaluate
how much to trust it

Causal Inference
evaluating assumptions and robustness

Allocate
what to do with it

Decision Theory
optimization under uncertainty

Build
how to make it repeatable

Software Engineering
systems that run without human handoff
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