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-xecutive Guide to
Optimization and Al

Every week, another vendor promises that Al will solve your operational challenges.

Reduce costs. Eliminate inefficiencies. Automate decisions. Some of that is real. Al is
genuinely transforming what organizations can do, and the pace of progress is not

slowing down.

But Al is not one thing. It is a family of technologies, each built to solve a specific class of
problems. Deploying the wrong one does not just underdeliver; it can leave your most
consequential operational challenges completely unaddressed while the budget

disappears into tools that were never designed to handle them.
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Three Technologies, Three

Classes of Problem

Machine learning (ML) is built to solve
recognition and prediction problems. Is this
transaction fraudulent? Is this component
defective? Will this shipment be delayed? Given
enough of the right historical data, ML finds
patterns that human analysts cannot, at a
speed and scale they cannot match. Computer
vision, medical diagnostics, demand
forecasting: these are hard problems, and
machine learning solves them well. Its outputs
are fast, reasonably accurate, and increasingly
embedded in the fabric of how

organizations operate.

Mathematical optimization is an Al
technology built to solve complex planning
problems and deliver optimal decisions. Given
everything we know, every objective we are
trying to achieve, however conflicting, and
every rule we must follow, what is the best
possible course of action? Not a likely one. Not
a plausible one. The provably best one. Where
the possible combinations of decisions number
in the billions, and the constraints that govern
those decisions are explicit and enforceable,
optimization finds the answer that no human
process could.

Generative Al is built for a different class of
problem entirely: communication, generation,
and interaction. Drafting proposals,
summarizing meetings, answering customer
queries in plain language, accelerating software
development: these are real solutions to real
problems, and generative Al handles them well.
It has dramatically reduced the cost of
producing and processing language, and put
capabilities in the hands of people who
previously needed specialists to access them.

@ Gurobi’

Each technology is powerful within its class. The
problems arise when organizations reach for a
prediction tool to answer a decisioning question,
or assume that because a system produces a
confident output, it has resolved the underlying
operational challenge.

Knowing tomorrow's demand forecast with 95%
accuracy does not tell you how to staff your
facilities, route your fleet, or allocate your
inventory across a network. The decision itself is
adifferent problem, and it requires a

different tool.
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What Makes
Optimization Different

When a mathematical optimization model runs,

the solver systematically searches the solution
space, eliminating inferior and infeasible
regions to find the plan that best satisfies your
objectives while respecting every constraint
you have defined. The outputis a plan
grounded in the priorities you set, with clear
guarantees around feasibility and

decision quality.

You can see exactly why every
decision was made

Every output traces back to an objective or
constraint you defined. The model, rather than
inferring behavior only from historical patterns,
clearly represents how the system is intended
to operate, and works through objectives and
constraints that you explicitly defined in
advance. The solutions themselves may be
unexpected, surfacing patterns and
interactions in your own system that would not
otherwise have been visible.
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That means when a result looks
counterintuitive, you can examine it: which
constraints are binding; what it would cost to
relax them; and, if no feasible solution exists at
all, the solver tells you precisely which rules are
in conflict, rather than simply failing. This level of
traceability, explainability, and auditability is
increasingly critical as organizations seek to
govern and operationalize Al-powered
decisions reliably in regulated, operationally
complex, and high-stakes environments.

You can test any scenario

What is the return on investing in additional fleet
capacity? What does the plan look like if we
prioritize revenue over risk aversion? Scenario
planning becomes rigorous and quantitative
rather than speculative, because the model can
be re-solved against any set of assumptions.
This is not reactive planning; it is deliberate
strategy, testing the cost and benefit of choices
before committing to them.
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You can adapt as the world changes

Machine learning models learn from historical
data. That is their strength, as well as their
limitation. When the world they were trained on
no longer reflects the world they are operating
in, their outputs degrade, often silently. A
demand forecasting model trained before a
major supply disruption may continue
producing confident predictions that are quietly
wrong. Repairing it requires new data,
retraining, and validation. That takes time you
may not have.

Optimization models work differently. They are
not trained on the past, but are built from an
explicit description of the present: your
decisions, your objectives, your constraints.
When reality changes, you can quickly change
the model. A component price increases?
Update the cost parameter and re-solve. A new
regulation comes into force? Add the
constraint and re-solve. If a production line
goes down, the whole plan reconfigures around
it. And because the model is explicit and
forward-looking, it can be used to prepare
decisions for futures that have not yet arrived.

For any business operating in an environment
where costs shift, regulations evolve, capacity
fluctuates, or supply chains break, change is not
an exception—it is a fundamental operating
reality. The question is never whether
circumstances will evolve. They will. The
question is whether your decision-making
system changes with them or lags behind.

Closing the Loop
Between Al and Action

Many organizations are successfully
generating Al-driven insights. Far fewer are
consistently operationalizing those insights into
decisions that can scale across real-world
business environments.

@ Gurobi’

The challenge is rarely intelligence alone.
Organizations still need to balance competing
priorities, allocate constrained resources, adapt
as conditions change, and execute decisions
reliably across increasingly complex
operations. This is where operational decision-
making becomes critical, and where
optimization helps organizations operationalize
Alinto action.

The organizations seeing the deepest returns
from Al are not necessarily those with the most
sophisticated ML models or the most widely
deployed generative Al tools. They are the ones
that have closed the loop between insight,
action, and measurable impact: organizations
that know not just what is likely to happen, but
what to do about it, however circumstances
may change.

Ready to learn more”?

Watch as Gurobi's Duke Perrucci, CEO, and
Oliver Bastert, CTO, explain why optimization is
the Al you can trust in this webinar with Harvard

Business Review, or or contact us to get

started with a discovery call today.
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https://hbr.org/sponsored/2026/03/the-ai-you-can-trust-how-optimization-powers-confident-business-decisions
https://hbr.org/sponsored/2026/03/the-ai-you-can-trust-how-optimization-powers-confident-business-decisions
https://www.gurobi.com/company/contact

EXxperience the power
of Gurobi for yourself

Try Gurobi free for 30 days, including:

Free benchmarking services
Free model tuning services

Free access to our world-class
technical guidance and support

® Gurobi’

GUROBI.COM/FREE-TRIAL

Visit gurobi.com/academia to
apply for a free, full-featured Gurobi license.


https://www.gurobi.com/utility/free-trial
https://www.gurobi.com/academia

