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Operations research and management science (OR/MS) are disciplines grounded in robust
theoretical principles that rigorously create and apply mathematical and computational models to
solve complex organizational and societal decision-making problems using data, models and a
scientific systems-thinking approach. OR/MS also includes techniques to handle complex
requirements in decision-making, such as techniques for multiobjective optimization for
incorporating multiple — possibly conflicting — objectives, and robust and stochastic optimization to
directly and rigorously incorporate uncertainty into decision-making scenarios.

Many real-world scenarios involving consequential decisions and competing objectives can
therefore benefit from the application of OR/MS in areas as varied as agriculture, education, energy,
entertainment, finance, healthcare, humanitarian operations, logistics, marketing, military, national
security, policy analysis, supply chain management, sustainability and transportation, among others.
Indeed, there are numerous documented cases in which applying OR/MS in such organizational
decision-making scenarios resulted in significant financial and other quantifiable benefits to
decision-makers and their organizations (see Figure 1). In addition, OR/MS can bring societal
benefits that are harder to quantify (one such example is the Chilean government’s use of innovative
0.R. methodologies and tools during the first stages of the COVID-19 pandemic to allocate limited
healthcare resources and testing capabilities, ultimately saving thousands of lives [1]).

Benefits of More Than $419 Billion from Edelman Finalist Projects 1972 through 2023
(Conservatively quantified benefits. Realized plus at most 2 years anticipated. In 2024 U.S. dollars.)
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Figure 1: Quantifiable benefits of finalist projects in the INFORMS Franz Edelman Competition (does not include
benefits that cannot be quantified economically). Source: Jeff Alden.

Artificial intelligence (Al) is a field concerned with “understanding and building intelligent entities —
machines that can compute how to act effectively and safely in a wide variety of novel situations”



[2], in which intelligence is broadly defined, ranging from matching or exceeding human performance
in tasks such as game playing and natural language understanding, enabling a robot or a seif-driving
car to achieve some goal or complete a task, to acting rationally to optimize some utility or target
function. To address the creation of entities that are intelligent, according to this broad definition, Al
tools and technologies include both model- and data-oriented capabilities and have built upon and
enhanced ideas, viewpoints and techniques from a variety of disciplines, including philosophy,
formal logic, probability, statistics, computer science, decision theory, economics, linguistics and
OR/MS. Al also includes techniques such as planning, constraint programming, reinforcement
learning, causal modeling and inference, and machine learning-based forecasting — techniques that
are also applicable to organizational decision-making scenarios.

The Role of OR/MS in Organizational Decision-Making in the Age
of Al — and the Risks

In recent decades, much of the emphasis on Al has been on machine learning, which, in large part
because of the availability of copious amounts of data and increasing computational power, has led
to significant successes in tasks such as natural language processing, image recognition, game
playing, robotics and self-driving cars. As a result, Al has gained prominence in the public eye as a
foremost set of advanced analytical techniques that can bring practical value. The public visibility
and impact of Al continues to accelerate because of the advent of large language models (LLMs)
such as Llama [3] and GPT-4o [4].

As a result of its successes and prominence, Al is transforming industries, leading to a paradigm
shift in how people approach problems and attempt to apply analytics to solve them. These
promising Al developments run the risk of overshadowing OR/MS, including in the very
organizational and societal decision-making scenarios in which OR/MS has been focused and
typically extremely impactful and effective. Moreover, the prominence of Al can lead OR/MS
research to be overlooked, causing it to trail Al in public and private investment and acceptance. This
overshadowing of OR/MS in both research and practice could result in its stagnation as a discipline.

It is important to emphasize that, despite the successes of Al (and its aforementioned capabilities
relevant to organizational decision-making), there are many organizational decision-making
scenarios in which techniques from OR/MS are more suitable than an Al approach, yielding
significantly better (often provably optimal) solutions. Moreover, despite continuing advances in Al,
there are many decision-making scenarios in which today’s Al cannot be successfully applied,
whereas OR/MS can provide significant benefits. Finally, because of its system-thinking mindset and
origins in applications, OR/MS is extremely well suited to providing an end-to-end solution to support
organizational decision-making and increase the chances of successful deployments of such
solutions, even in cases where the analytic components of such solutions include (or are even
entirely composed of) Al capabilities.

Hence, OR/MS still provides huge financial and other wide-ranging benefits in organizational and
societal decision-making scenarios, even in this new Al era. OR/MS should therefore continue to
maintain and even increase its historical central role in such decision-making.



The Need to Apply and Combine OR/MS and Al for Better
Organizational Decision-making

With the challenges faced today, organizations and society need to make decisions that are
becoming more and more complex. Indeed, in a 2020 report, Gartner estimated that “65% of
decisions made are more complex than two years ago” because of the need for decisions to take
more context into account, the fact that such decisions must continuously be updated and that
different decisions are more interconnected than before [5].

However, despite the existence of both OR/MS and Al techniques that can be applied to such
decision-making, many of these decisions are still being made in an ad hoc manner, often based on
rules of thumb. Therefore, there is an increasing need to apply at scale structured techniques from
OR/MS and Al for better decision-making.

It is also important to note that in today’s world, applying both OR/MS and Al techniques can provide
even more value in many decision-making scenarios. For example, many consequential decision-
making scenarios require a combination of data-based prediction or estimation, optimal production
and resource allocation, and causal reasoning and inference — needs that can be addressed by
combining Al and OR/MS. For example, machine learning/deep learning models can be used to
estimate quantities such as customer preferences or demand forecasts, which can then be fed as
input into an optimization model that can recommend the best decision. Similarly, there are real-
world production or resource allocation problems that can be better addressed by combining
constraint programing and mixed-integer linear optimization.

Al can also contribute to decisions driven by OR/MS; Al techniques can help mitigate undesirable
biases in decisions (biases that typically have a greater impact on those who have been historically
underserved or marginalized) by augmenting traditional OR/MS criteria such as maximizing benefits
or minimizing costs with new constraints or a weighted objective to include fairness criteria [6, 7],
thereby incorporating various forms of fairness and facilitating fairness trade-offs. LLMs can be
used to provide a natural language interface to an optimization model [8], thereby making the model
more understandable and customizable by the decision-maker, significantly contributing to its
explainability and usability. Machine learning can be used to automatically tune a solver for specific
optimization models [9], thereby enabling solutions to larger and more complex optimization
problems.

Therefore, in today’s world, applying OR/MS and Al at scale to organizational and societal decision-
making is more important than ever before, and it is also necessary to combine and tightly
integrate OR/MS and Al in such decision-making scenarios. Indeed, these needs have been
recognized by public bodies such as the National Science Foundation in the U.S., which have funded
institutes such as the Al Institute for Advances in Optimization to drive forward such integration of
OR/MS and Al, and by analysts such as Gartner, which stated that there is a need to “rethink the
decisions” and are advocating for “Decision Intelligence” solutions and platforms that bring together
advanced analytics capabilities, spanning both OR/MS and Al, to enable better data- and model-
driven decisions.
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A Prominent Role for INFORMS in the World of Al

INFORMS is the world’s leading professional organization for OR/MS and analytics professionals
and has a long and proud history of providing significant value to its members and the OR/MS and
analytics profession. INFORMS has managed to maintain its leadership position and continuously
provide value to its members by adapting and evolving its mission and scope, a prominent example
being broadening its scope beyond people with OR/MS backgrounds to include all analytics
professionals. INFORMS has also recognized the potential transformative impact of Al and has
already, over the course of several years, been forming an Al viewpoint and strategy (see [10]).

INFORMS'’ vision is “Better decision-making for a just, prosperous, and sustainable world.” Given its
OR/MS roots and history, and the central role OR/MS should continue to play in organizational
decision-making in the age of Al, INFORMS can and should continue to play a prominent leadership
role in a world in which both the importance of better organizational decision-making and the need
to bring together OR/MS and Al for such improved decision-making are recognized.

It is important to note that applying a combination of OR/MS and Al to decision-making in today’s
increasingly complex environment requires not only continuing research to drive the scientific
advancement of OR/MS but also research into new analytical approaches that combine algorithms
and methods from both OR/MS and Al. Indeed, there are already quite a few members in the
INFORMS community who are revisiting traditional OR/MS problems through a new lens with Al,
developing novel approaches that advance both fields. Examples of such works include: embedding
a neural network used to learn constraints into integer programming optimization models [11]; using
theory from O.R. to understand neural networks and improving how optimization problems with
learned constraints are solved [12]; and using machine learning to help solve combinatorial
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optimization problems more efficiently, with the goal of enabling far more complex large-scale
problems to be solved in practice [13].

We therefore believe that INFORMS should take upon itself the role of spearheading the integration
of OR/MS and Al for better organizational and societal decision-making. In this role, INFORMS and
its members should:

e Lead the theory and practice of bringing together OR/MS and Al for data- and model-driven
decision-making. This should include utilizing a systems thinking-based approach and
applying, in an end-to-end fashion, both OR/MS and Al to decision-making scenarios and the
rigorous integration and scientific advancement of OR/MS and Al techniques and algorithms
for such scenarios based on deep mathematical foundations.

e Continue driving forward OR/MS for decision-making as a scientific discipline, providing
theoretically grounded decision-making algorithms and techniques with rigorous scientific and
mathematical foundations based on OR/MS, resulting in measurable improvements in the
quality of decisions.

To fulfill this role, INFORMS and its members must, among other things, embrace the value of Al
tools; understand the distinct mindset, culture and scientific underpinning of the Al community; and
invest in educating themselves about Al for effective collaboration. Recognizing the significance of
Al also entails acknowledging that its successful application demands deep, though different,
expertise and experience. Bringing together OR/MS and Al for organizational decision-making will
also require close collaboration with the Al community, including engagement with professional
organizations such as the Association for the Advancement of Artificial Intelligence (AAAI) and
Association for Computing Machinery’s Special Interest Group on Artificial Intelligence (ACM SIGAL).

Summary

Today, it is more important than ever to bring together and advance OR/MS and Al for improved
organizational and societal decision-making. We therefore propose that, amid the ongoing Al boom,
INFORMS is uniquely positioned to take upon itself spearheading this integration of OR/MS and Al to
improve such decision-making through both practical applications and fundamental research. By
embracing this role, INFORMS will not only remain relevant in this world of Al and provide great
benefits to its members  but will also maintain and cultivate the vital OR/MS discipline and make
significant advancements in continuing to fulfill its vision for “Better decision-making for a just,
prosperous, and sustainable world” through its goal to “Advance the science and technology of
decision-making and elevate its impact.” Thus, INFORMS will both continue to provide value to
organizations and society and potentially significantly expand this value, reaffirming that the
organization and its members are crucial contributors to our world.
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