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Princeton New Jersey New York City

▪ Track Record: 43 years in business work for leading industrial companies
Over 1800 projects successfully implemented into full production

www.princeton.com

▪ Mission: Help our clients transform their performance by integrating 
AI optimization into their core business processes

▪ Experience and Retention: Senior Staff (top 28 consultants) average 15+ years at 
Princeton; Firm Leadership averages 20+ years; Client Retention > 90% annually

Steve Sashihara

Founder, CEO
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Ready, Set, Optimize!

Results-Focused

• Help clients transform core 
operational business 
processes through the 
identification, design, 
development, and 
deployment of game-
changing integrated AI 
Optimization systems

Full AI Optimization 

Model Lifecycle

Advanced Analytics 

Team Best Practices
Model Review &

Quality Assurance

• Review existing AI 
Optimization models and 
recommend improvements 
to enhance solution 
quality, speed, and 
robustness

• Partner with the 
leadership of in-house 
Advanced Analytics teams 
to transfer knowledge of 
best practices to 
turbocharge your delivery

Princeton AI Optimization Services
www.princeton.com
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Ready, Set, Optimize!

www.princeton.com
The Optimization Edge:
Reinventing Decision Making to Maximize All Your Company’s Assets

Steve’s book, published by McGraw Hill in 2011, provides an executive-friendly explanation of how Optimization can drive business 
innovation. It has been reviewed by Forbes, Investors Business Daily, and was listed in the Washington Post’s Top 5 Business Books

▪“For executives who don't have an optimization strategy, this book is a must read. There’s a good chance 
that the competition already has an active optimization battle plan—and the bottom-line savings to prove it.”

       Jim Goodnight, CEO, SAS

▪“At McDonald’s our focus has always been on providing maximum value to customers through ‘optimal’ 
quality and tight cost management, which is why Optimization has become such a pivotal concept for 
us. Steve Sashihara’s book brings the concept to life.”

       Kenneth Koziol, Corp. SVP of Innovation & Design, McDonald’s

▪“At UPS, the ‘optimization edge’ has given us a competitive advantage. It enables us to solve problems of 
great complexity seamlessly and with increased velocity, resulting in smarter decisions and ultimately 
bringing better value to our customers.”

       Chuck Holland, VP of Industrial Engineering, UPS

Steve Sashihara
CEO, Princeton Consultants
www.OptimizationEdge.com
Available on Amazon.com
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“Analytics”
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Prof. Tom Davenport – Competing on Analytics: The New Science of Winning (2007)

The Most Competitive Advantage:

Optimization
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Ready, Set, Optimize!

Analytics rebrands as the Hot New field of “Data Science”

Source: Prof. Tom Davenport – HBR October 2012
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Evolution: Explosive Interest in “AI”
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Ready, Set, Optimize!

Analytics / 
Data Science

Artificial
Intelligence

Artificial Intelligence is the effort to automate 
intellectual tasks normally performed by humans (2)

Analytics / Data Science is the autonomous or semi-
autonomous examination of data or content using 
sophisticated techniques and tools to discover deeper 
insights and make predictions (1) 

Optimization is a decision-making process and a set of 
related tools that employ mathematics, algorithms, and 
computer software not only to sort and organize data, 
but to use that data to make recommendations faster 
and better than humans can (3)

(3) Sashihara, The Optimization Edge, McGraw Hill: 2011. Page 5

(1) Gartner Information Technology Glossary

(2) Chollet, Deep Learning with Python, Manning: 2020. Chapter 1

Princeton View on Analytics, AI, Optimization

Optimization
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Successful AI Optimization
4 Attributes

5 Steps

The Harvest

Expand Functionality;
Get Credit for Success;
Transition Support;
Start New Projects

5
The Scale-Up

Install across the entire 
enterprise as the 
default behavior 
(system + process)

4

The Early Win

Pick entry point;
get into production 
with real users; 
create bottom-up 
enthusiasm

3

The Vision

Select the top 
candidate decisions;
use real data to 
prove feasibility;
quantify value

2

The Charter

Choose the right 
areas of opportunity

Assemble the right 
team

1

Accurate

Clear Fast

Robust
Successful

Optimization
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Ready, Set, Optimize!

Successful AI Optimization

Accurate

Clear Fast

Robust
Successful

Optimization

4 Attributes
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Ready, Set, Optimize!

Accurate

Clear Fast

Robust
Successful

Optimization

▪ Valid (follows agreed upon rules and constraints)

▪ High quality (high scoring solution)

An Accurate Recommendation is

▪ Forces quantification of difficult-to-quantify items

▪ Can touch on “sacred cows”, expose platitudes, and threaten the status quo

Challenges

▪ Mixture of short-term and long-term objectives

✓Run the model in the field to validate data and assumptions

✓Calibrate against existing decisions – use “pairs trading” to find sensitivities

Winning Strategies

✓Move from “constraints” to “high costs” to avoid false infeasibilities

Accurate Recommendations
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Ready, Set, Optimize!

▪ Unambiguous

▪ Precise

A Clear Recommendation is

Accurate

Clear Fast

Robust
Successful

Optimization ▪ Concise

Challenges

Winning Strategies

▪ Users want to understand “why” not just “what”

▪ But the winning choice may be complex (“it has the shortest set of n-dim arcs”)

▪ The entire solution may be too large to inspect and validate easily

✓Build and install the model incrementally; start with areas they’ll embrace

✓Avoid “black boxes” – focus user interface design on solution validation

✓Output multiple recommendations; don’t rely on a single “optimal” one

Clear Recommendations
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Ready, Set, Optimize!

▪ Low latency (up-to-date data, gives answers quickly)

▪ Rapid throughput (solves quickly)

A Fast Recommendation is

▪ Scalable (has capacity for more)

Accurate

Clear Fast

Robust
Successful

Optimization

Key Challenges

Winning Strategies

▪ As real-world, non-linear factors are added, the solve time explodes

▪ Data / transaction volumes and constraints keep increasing

▪ The solver must be fast to reflect “what if” type of usage

✓Model early with large realistic datasets

✓Combine state-of-the-art approaches

✓Use spare cycles: continuous improvement of solution

Fast Recommendations
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Ready, Set, Optimize!

▪ Detects faults/failures

▪ Avoids faults/failures

A Robust Recommendation

▪ Low bug count

Accurate

Clear Fast

Robust
Successful

Optimization

Key Challenges

Winning Strategies

▪ Market conditions may change rapidly; historical trends may be invalid

▪ Training datasets can become invalid if conditions change sufficiently

▪ Data can be late, missing, or erroneous

✓Make real-time data and solution validation part of the core model

✓Leverage MIPs combined with self-tuning parameter techniques

✓Mix experienced optimizers in a team setting: avoid solo efforts

Robust Recommendations
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Ready, Set, Optimize!

Successful AI Optimization

Accurate

Clear Fast

Robust
Successful

Optimization

4 Attributes
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Ready, Set, Optimize!

Successful AI Optimization

5 Steps

Accurate

Clear Fast

Robust
Successful

Optimization

The Harvest

5

The Scale-Up

4

The Early Win

3

The Vision

2

The Charter

1
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Ready, Set, Optimize!

The AI Optimization Success Lifecycle

The Harvest

Expand Functionality;
Get Credit for Success;
Transition Support;
Start New Projects

5

The Scale-Up

Install across the entire 
enterprise as the 
default behavior 
(system + process)

4

The Early Win

Pick entry point;
get into production 
with real users; 
create bottom-up 
enthusiasm

3

The Vision

Select the top 
candidate decisions;
use real data to 
prove feasibility;
quantify value

2

The Charter

Choose the right 
areas of opportunity

Assemble the right 
team

1

Full field 
installation 
as default 
process

Team is 
Rewarded 

and Expands

Production 
use at Pilot 

Sites

“Size of the 
Prize” 

Validated

Executive 
Sponsor; Team 

Assembled
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Ready, Set, Optimize!

BUT all too often… a Chasm Forms

The Harvest

Expand Functionality;
Get Credit for Success;
Transition Support;
Start New Projects

5

The Scale-Up

Install across the entire 
enterprise as the 
default behavior 
(system + process)

4

The Early Win

Pick entry point;
get into production 
with real users; 
create bottom-up 
enthusiasm

3

The Vision

Select the top 
candidate decisions;
use real data to 
prove feasibility;
quantify value

2

The Charter

Choose the right 
areas of opportunity

Assemble the right 
team

1

Full field 
installation 
as default 
process

Production 
use at Pilot 

Sites

The Chasm

We want to be here

We are here

Not in Full and Wide Production 

throughout the Enterprise

Proof-of-Concept running 

sporadically for early Visionary Users



19Steve Sashihara: Enterprise AI: Advancing Optimization from Niche to Mainstream Impact – 2024-01-25© 2024 Princeton Consultants Inc. – All Rights Reserved

Ready, Set, Optimize!

Classic Problem in Technology Adoption
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Classic Problem in Technology Adoption
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Ready, Set, Optimize!

Unlike Academia, which rewards Research…

The Harvest

Expand Functionality;
Get Credit for Success;
Transition Support;
Start New Projects

5

The Scale-Up

Install across the entire 
enterprise as the 
default behavior 
(system + process)

4

The Early Win

Pick entry point;
get into production 
with real users; 
create bottom-up 
enthusiasm

3

The Vision

Select the top 
candidate decisions;
use real data to 
prove feasibility;
quantify value

2

The Charter

Choose the right 
areas of opportunity

Assemble the right 
team

1
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For Businesses, the Benefits only Occur at Scale

The Harvest

Expand Functionality;
Get Credit for Success;
Transition Support;
Start New Projects

5

The Scale-Up

Install across the entire 
enterprise as the 
default behavior 
(system + process)

4

The Early Win

Pick entry point;
get into production 
with real users; 
create bottom-up 
enthusiasm

3

The Vision

Select the top 
candidate decisions;
use real data to 
prove feasibility;
quantify value

2

The Charter

Choose the right 
areas of opportunity

Assemble the right 
team

1

Full field 
installation 
as default 
process

Production 
use at Pilot 

Sites

Not in Full and Wide Production 

throughout the Enterprise

Proof-of-Concept running 

sporadically for early Visionary Users
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Shouldn’t the $ Be Sufficient Incentive?

The Harvest

Expand Functionality;
Get Credit for Success;
Transition Support;
Start New Projects

5

The Scale-Up

Install across the entire 
enterprise as the 
default behavior 
(system + process)

4

The Early Win

Pick entry point;
get into production 
with real users; 
create bottom-up 
enthusiasm

3

The Vision

Select the top 
candidate decisions;
use real data to 
prove feasibility;
quantify value

2

The Charter

Choose the right 
areas of opportunity

Assemble the right 
team

1

Full field 
installation 
as default 
process

Production 
use at Pilot 

Sites

Not in Full and Wide Production 

throughout the Enterprise

Proof-of-Concept running 

sporadically for early Visionary Users
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Ready, Set, Optimize!

Why Does the Chasm Exist? What are Strategies for Crossing It?

The Harvest

Expand Functionality;
Get Credit for Success;
Transition Support;
Start New Projects

5

The Scale-Up

Install across the entire 
enterprise as the 
default behavior 
(system + process)

4

The Early Win

Pick entry point;
get into production 
with real users; 
create bottom-up 
enthusiasm

3

The Vision

Select the top 
candidate decisions;
use real data to 
prove feasibility;
quantify value

2

The Charter

Choose the right 
areas of opportunity

Assemble the right 
team

1

Full field 
installation 
as default 
process

Production 
use at Pilot 

Sites

Not in Full and Wide Production 

throughout the Enterprise

Proof-of-Concept running 

sporadically for early Visionary Users
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Ready, Set, Optimize!

Why Does the Chasm Exist? 

Because Convincing these People Is Different from these People
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Ready, Set, Optimize!

Strategies for Crossing? Case Study: UPS ORION
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The Enterprise Stakes were High
1
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Ready, Set, Optimize!

Get Out of HQ and Get to the Front Line
1

UPS developed custom state-the-art Optimization Models that:

(a) could solve across the entire US map dataset; (b) significantly improve the major 

business KPIs: improving “Stops per Driver Per Day”, while reducing “Miles Driven”

But.. Jack Levis found they could not progress beyond a few pilot tests into full 

production. So he took this on as His Mission
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Ready, Set, Optimize!

Get out of HQ; Go deep into the field

Look for what works and what doesn’t

Focus on Behavior Change

Measure and report in a fair and controlled manner 

– Share results

Prepare your execs for Randomness, and help 

them appreciate Long-term Improvement Trends

Use Data Science to fix the data and to correct 

invalid costs/constraints/rules.  Agile AI.

Crossing the Scale-up Chasm: 5 Lessons from ORION

1

2

3

4

5
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Ready, Set, Optimize!

The Scale-Up Chasm in AI Comes from Conventional Thinking

A Better Mousetrap!

This is an incredibly hard problem to solve; and I have 

built a state-of-the-art algorithm!

It works! It solves in time! It saves millions of $s!

“Not My Job”

My job is to build models… I’m not I.T., and I don’t do 

field implementations
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Ready, Set, Optimize!

Get out of HQ; Go deep into the field

Look for what works and what doesn’t

Crossing the Scale-up Chasm: 5 Lessons from ORION

1
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Ready, Set, Optimize!

Get Out of HQ and Get to the Front Line
1

But.. only the front line will tell you What Works and What Doesn’t
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Ready, Set, Optimize!

“Your data is worse than What We Know in our Head”
1
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Ready, Set, Optimize!

Use Data Science to clean the Data and Fix the Logic
2

3
9

4
3

4
5

4
4

4
7

4
9

5
0

4
8

4
6

4
2

4
1

4
0

4
1

4
2

4
4

4
3

4
5

4
6

4
9

5
0

5
1

5
2

5
3

5
4

Before After

Garbage In 

Garbage Out

Fixing Data and Logic Is Your Job..

In fact, Your Job Depends on It!
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Ready, Set, Optimize!

Focus on Behavior Change
3

Making change stick

▪ Education

▪ Communicate vision

▪ Support from the top

▪ Quick wins

▪ Training and certification

▪ New metrics on system usage

▪ Change Conversations “If you don’t Change the Conversation,

 you are Flavor of the Month”
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Measure Impact at each Site
4

Deployment 

Begins
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Show Adoption and Results
4

ORION Site 

Performance

Gap

Control Group 

Performance

% 

Deployed

Deployment 

Begins
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Ready, Set, Optimize!

January February March April May June July August September October Peak

ORION Benefit

2012 2013 2014 2015 Low High

Measured ORION Benefit

But Prepare Your Execs for Randomness
5
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Ready, Set, Optimize!

January February March April May June July August September October Peak

ORION Benefit

2012 2013 2014 2015 Low High

But Prepare Your Execs for Randomness
5
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Ready, Set, Optimize!

January February March April May June July August September October Peak

ORION Benefit

2012 2013 2014 2015 Low High

And Give them Visual Tools to Evaluate Impact
5
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Ready, Set, Optimize!

January February March April May June July August September October Peak

ORION Benefit

2012 2013 2014 2015 Low High

That Cuts through Seasonality; Confounding Variables…
5
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Ready, Set, Optimize!

January February March April May June July August September October Peak

ORION Benefit

2012 2013 2014 2015 Low High

And Fairly Measures Long Term Impact Trends
5
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Ready, Set, Optimize!

January February March April May June July August September October Peak

ORION Benefit

2012 2013 2014 2015 Low High

Which Builds Field and Top Management Support
5
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Ready, Set, Optimize!

January February March April May June July August September October Peak

But Will Success…

2012 2013 2014 2015 Low High

5
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Avoid the Next Chasm?... Not Necessarily

The Harvest

Expand Functionality;
Get Credit for Success;
Transition Support;
Start New Projects

5

The Scale-Up

Install across the entire 
enterprise as the 
default behavior 
(system + process)

4

The Early Win

Pick entry point;
get into production 
with real users; 
create bottom-up 
enthusiasm

3

The Vision

Select the top 
candidate decisions;
use real data to 
prove feasibility;
quantify value

2

The Charter

Choose the right 
areas of opportunity

Assemble the right 
team

1

“Failure is an Orphan,

but Success has many Fathers”
Optimization is at the core or a process

And it drives significant recurring value

The Chasm

We want to be here

We are here

Full field 
installation 
as default 
process

Team is 
Rewarded 

and Expands
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The Harvest at UPS

➢ Jack, flanked by his team, the UPS CEO and the 

SVP of Global Engineering, accept the 2016 

INFORMS Franz Edelman Award – considered 

the most prestigious achievement in 

Operations Research

➢Saves 100 million miles a year;

  10 million gallons of fuel;

  100,000 metric tons of CO2.

➢ Documented and independently 

verified savings of $300 to $400 

million dollars annually

The Harvest

Expand Functionality;
Get Credit for Success;
Transition Support;
Start New Projects

5
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Ready, Set, Optimize!

How to Ensure a Harvest at YOUR Organization

The Harvest

Expand Functionality;
Get Credit for Success;
Transition Support;
Start New Projects

5

Team is 
Rewarded 

and Expands
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Ready, Set, Optimize!

Create a Consistent Pipeline

The Harvest

Expand Functionality;
Get Credit for Success;
Transition Support;
Start New Projects

5

The Scale-Up

Install across the entire 
enterprise as the 
default behavior 
(system + process)

4

The Early Win

Pick entry point;
get into production 
with real users; 
create bottom-up 
enthusiasm

3

The Vision

Select the top 
candidate decisions;
use real data to 
prove feasibility;
quantify value

2

The Charter

Choose the right 
areas of opportunity

Assemble the right 
team

1

Full field 
installation 
as default 
process

Team is 
Rewarded 

and Expands

Production 
use at Pilot 

Sites

“Size of the 
Prize” 

Validated

Executive 
Sponsor; Team 

Assembled

That doesn’t get 
Stuck Here
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Ready, Set, Optimize!

The Harvest: Embrace the New Era of Agile AI

The Harvest

Expand Functionality;
Get Credit for Success;
Transition Support;
Start New Projects

5

Accurate

Clear Fast

Robust
Successful

Optimization
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Ready, Set, Optimize!

The Harvest: Build Your AI Reputation

The Harvest

Expand Functionality;
Get Credit for Success;
Transition Support;
Start New Projects

5

From Tools To Trust
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Ready, Set, Optimize!

The Harvest: The Single Most Important Metric

The Harvest

Expand Functionality;
Get Credit for Success;
Transition Support;
Start New Projects

5

The time it takes a project to break even

The Optimization Edge: “Just One Metric”

A consistently reliable and short TTP will earn you investors

after its launch date, taking into account all benefits and costs

Q: Are you 

Measuring TTP?
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Ready, Set, Optimize!

The Harvest: Blending the Short and the Long

The Harvest

Expand Functionality;
Get Credit for Success;
Transition Support;
Start New Projects

5

Fast, Reliable Payback on Projects

Partnerships with outside AI experts to provide 

a constant stream of learning and innovation

Long Term

Short Term

Being an Employer of Choice: Attracting and 

retaining great AI practitioners
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Thank You!
Questions? 

Patricia Randall, PhD
Director

Prandall@Princeton.com

Steve Sashihara
Founder & CEO

Ssashihara@Princeton.com

Irv Lustig, PhD
Optimization Principal

irv@Princeton.com
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