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THE SCIENCE OF BETTER DECISIONS

EXECUTIVE SUMMARY

Looking for another way to substantially boost company performance? Consider
operations research (O.R).

Essentially, O.R. — “the science of better” — entails applying advanced analysis to
help make better decisions. The O.R. field is a unique source of truly high-tech
assistance that helps improve the information content of management information
and place intelligence in intelligent operational systems. It is well enough
established to have a solid, practical track record yet still new enough to offer real
competitive advantage. Opportunities to move the performance dial are plentiful,
for firms large and small, in virtually all industries.

This article takes you on an introductory tour of modern O.R. We’ll answer your

basic questions, such as: What is O.R. all about? What bottom-line benefits does it
deliver? If it’s so helpful, why isn’t it famous? What methods does it apply? Where
do you find good applications? How would you get started if you’re not yet an O.R.
user? An appendix discusses how the international Edelman competition — the World
Series of O.R. — documents success stories.

Operations research methods and technologies have traditionally played an important
role in business areas such as supply chain planning and logistics network design
and operation. In the future, OR will help companies deal with

a broad range of new business challenges.

WHAT OPPORTUNITIES TO IMPROVE A COMPANY’S PERFORMANCE, MORE QUESTIONS ABOUT

PERHAPS DRAMATICALLY, STILL WAIT TO BE DISCOVERED BY THE
ALERT BUSINESS EXECUTIVE? OPERATIONS RESEARCH?
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| mean notable improvements like higher revenue, lower cost,  or contact INFORMS at 1-800-4INFORMS.
increased market share, reduced risk, greater productivity,
faster turnaround, and more efficient use of limited resources.

The high-tech field of operations research offers numerous excellent opportunities to
boost performance immediately. Yet time remains to skim the cream before everyone
wakes up to the prospects. When most do wake up, companies that aren’t taking
full advantage of O.R. will leave serious money on the table and be outflanked by
competitors.
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For example, here’s what former CEO Bob Crandall of AMR, Corp. (parent of
American Airlines) said about one result of applying modern operations research:

| believe that yield management [method of pricing and booking seats, created by
AA’s OR group] is the single most important technical development in transportation
management since we entered the era of airline deregulation in 1979... The
development of yield management was a key to American Airline’s survival in

the post-deregulation environment!.

In another example, Nick Donofrio, Senior Vice President, IBM Technology and
Manufacturing, commented that

The Asset Management Tool [for supply chain management, from an O.R. team in
IBM]...helps our business units identify the “optimal” supply chain strategies... [It]
allows for enormous cost-saving, inventory reduction, customer responsiveness, and
speed of delivery benefits...[and] has totally transformed our global operations?.

After today’s headline frontiers such as e-commerce become routine, operations
research may well lead the next generation of vital business facilitators. To
discover why, let’s tour the field of modern OR, from the executive perspective.

We’'ll focus especially on fundamental questions: What are the bottom-line
benefits? What exactly is OR? If it’s really helpful, why isn’t it already widely
known? What methods does it employ (in plain language)? Where are the better
applications? How would an organization that isn’t already benefiting get started?

WHAT BENEFITS SHOULD COMPANIES EXPECT?

Reflecting on the next stage of e-commerce, Andy Grove, Chairman of Intel Corp.,
remarked:

Think of every enterprise, whether it is Intel or a hotel, involved in adjusted capacity-
demand pricing.... If this can be done computers-to-computers in real time, you'll see
another power of 10 increase in the efficiency of the work in the economic system. Now
how do we get there?...Bits and pieces of it exist in decision theory and operations
research3.

The OR ideal is to turn around the declining enterprise, save the project in trouble,
and win the war. While typical achievements are more modest, at its best OR
delivers blockbuster results.

The magnitude of benefit varies from case to case, of course. In some instances it
has been striking, valued in the hundreds of millions or billions of dollars.
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What are the specific benefits? They vary widely. Generally speaking, OR helps
improve effectiveness. Here are some illustrative sources of effectiveness — that
is, particular benefits — delivered in O.R. projects:

e [ncrease revenue or return on investment; increase market share.

e Decrease cost or investment.

e Gain greater utilization from limited equipment, facilities, money, and personnel.
e Assess the likely outcomes of decision alternatives, and uncover better alternatives.
e Manage and reduce risk.

e Quantify and balance qualitative considerations.

e |ncrease speed or throughput; decrease delays.

e Gain greater control; achieve turn-around.

e I[mprove quality.

e Provide a better basis for forecasting and planning.

e Demonstrate feasibility and workability, and assist with training.

These broad categories overlap, and more than one might apply in a project.

0.R.? WHAT'S THAT?

One reason why O.R. presents untapped opportunities is that the field frequently is
invisible or, if visible, misunderstood.

In a nutshell,

operations research is the discipline of applying advanced analytical methods to help
make better decisions.

To further clarify what O.R. is and what it is not, let’s review an expanded definition:

Operations research is the application of scientific methods to improve the effectiveness
of operations, decisions, and management. By means such as analyzing data, creating
mathematical models, and proposing innovative approaches, O.R. professionals develop
scientifically based information that gives insight and guides decision-making. They also
develop related software, systems, services, and products®.

In other words, O.R. professionals specialize in doing advanced analysis to create
and interpret valuable knowledge. The purpose of that knowledge is to assist
management by furnishing insight and guidance. O.R. professionals, first and
foremost, are experts in mathematical modeling for managerial applications.
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0.R. may assist with almost any management function. For instance, it helps
executives and managers make key decisions, solve urgent problems, design
better multi-step operations (often called processes), set policy, plan, forecast,
and measure results. O.R. serves non-managers too — say engineers or consumers
— helping them improve decision-making and other functions ordinarily performed
by managers. You will find applications of O.R. in diverse types of organizations,
at diverse organizational levels.

O.R. professionals also develop software systems, including the large decision-
support systems that perform make-or-break jobs in some companies. And they
develop new products and services that depend on O.R. methods.

To sum it up, O.R. helps take advantage of the latest analytical and computer-system
methods to improve bottom-line results. It provides the highest-tech management
consulting on the planet. It develops decision-support systems and managerial
command-and-control systems. It develops modern products and services that
embody advanced decision-making methods. The analysis O.R. can deliver is vastly
more powerful than non-0.R. analysis — such as projections of accounting reports
and other standard spreadsheet studies. The beneficial results of O.R. analysis may
be substantial — company rescuing in some instances.

IF 0.R. IS SO FAR REACHING AND VALUABLE, HOW HAS IT AVOIDED THE SPOTLIGHT?

Despite sixty years of solid accomplishment, the operations research world remains
largely unheralded. Several reasons explain this. O.R. operates ordinarily behind the
scenes. And its professionals tend to be doers, not promoters. In many cases they
have shied away from publicity. Furthermore, many older-generation executives,
the early prospective customers for O.R., were content with far-less-than-cutting-
edge analysis to support decisions. Some older executives also felt an aversion to
computers and mathematics.

Another significant reason for the O.R. community’s low profile is that they

never completely “branded” their field. Consequently operations research is
practiced under many names. These alternative names include the near-synonyms
management science, decision technology, decision support, policy science,
system analysis (where the applications are related to management and decisions),
management technology, and management analytics. Other aliases, adding to

the confusion, apply to special subjects. Examples are operations analysis in
manufacturing and the military, financial engineering in finance, marketing
engineering in marketing, rocket science in Wall Street, and a recent arrival,
focused on a few of the analytical methods, complexity science.
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