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The Economy Isn't A Machine. 
It's Organic and Constantly Evolving. 

By W. Brian Arthur 
Santa Fe Institute 

Originally published February 23, 2016 | Evonomics 

Economics is a stately subject, one that has altered little since its modern 
foundations were laid in Victorian times. Now it is changing radically. Standard 
economics is suddenly being challenged by a number of new approaches: 
behavioral economics, neuroeconomics, new institutional economics. One of the 
new approaches came to life at the Santa Fe Institute: complexity economics. 

Complexity economics got its start in 1987 when a now-famous conference of 
scientists and economists convened by physicist Philip Anderson and economist 
Kenneth Arrow met to discuss the economy as an evolving complex system. That 
conference gave birth a year later to the Institute's first research program — the 
Economy as an Evolving Complex System — and I was asked to lead this. That 
program in turn has gone on to lay down a new and different way to look at the 
economy. 

To see how complexity economics works, think of the agents in the economy — 
consumers, firms, banks, investors — as buying and selling, producing, strategizing, 
and forecasting. From all this behavior markets form, prices form, trading patterns 
form: aggregate patterns form. Complexity economics asks how individual behaviors 
in a situation might react to the pattern they together create, and how that pattern 
would alter itself as a result, causing the agents to react anew. 

This is a difficult question, so, traditionally, economics has taken up a simpler one. 
Conventional economics asks how agents' behaviors (actions, strategies, forecasts) 
would be upheld by — would be consistent with — the aggregate patterns these 
cause. It asks, in other words, what patterns would call for no changes in micro-
behavior, and would therefore be in stasis or equilibrium. 

The standard, equilibrium approach has been highly successful. It sees the economy 
as perfect, rational, and machine-like, and many economists — I'm certainly one — 
admire its power and elegance. But these qualities come at a price. By its very 
definition, equilibrium filters out exploration, creation, transitory phenomena: anything 
in the economy that takes adjustment — adaptation, innovation, structural change, 
history itself. These must be bypassed or dropped from the theory. 

By the mid 1980s, many economists were ready for a change. 

Just what that change would consist of we were not quite sure when our program 
began. We knew we wanted to create an economics where agents could react to the 
outcomes they created, where the economy was always forming and evolving and 
not necessarily in equilibrium. But we didn't quite know how to achieve that. 



In fact, in 1988 the Institute was still very much a startup. The program consisted in 
its first two years of 20 or so people, several of whom proved central: John Holland, 
Stuart Kauffman, David Lane, and Richard Palmer. We would meet, in an early 
version of what became Santa Fe style, in the kitchen of the old convent on Canyon 
Road in the late mornings and loosely discuss ways forward. 

These "emerged" slowly — sometimes painfully — mainly by talking over why 
economics did things the way it did and how alternatives might work. Our group was 
motley, even eccentric. Halfway through the first year the journalist James Gleick 
asked me how I would describe my group. I was hard put to reply. He pressed the 
question. Finally I said, "You remember the bar in Star Wars, at the end of the galaxy 
with all the weird creatures, Chewbacca and the others? That's our group." 

We did have some tools. We had new stochastic dynamic methods, and nonlinear 
dynamics, and novel ideas from cognitive science. And of course we had computers. 
But it took us a couple of years before we realized we were developing an 
economics based not just on different methods, but on different assumptions. 

Instead of seeing agents in the economy as facing perfect, well-defined problems, 
we allowed that they might not know what situation they were in and would have to 
make sense of it. Instead of assuming agents were perfectly rational, we allowed 
there were limits to how smart they were. Instead of assuming the economy 
displayed diminishing returns (negative feedbacks), we allowed that it might also 
contain increasing returns (positive feedbacks). Instead of assuming the economy 
was a mechanistic system operating at equilibrium, we saw it as an ecology — of 
actions, strategies, and beliefs competing for survival — perpetually changing as 
new behaviors were discovered. 

Other economists — in fact some of the greats like Joseph Schumpeter — had 
looked at some of these different assumptions before, but usually at one assumption 
at a time. We wanted to use all these assumptions together in a consistent way. And 
other complexity groups in Brussels, France, Ann Arbor, and MIT were certainly 
experimenting with problems in economics. But we had the advantage of an 
interdisciplinary critical mass for a program that ran across all of economics. The 
result was an approach that saw economic issues as playing out in a system that 
was realistic, organic, and always evolving. 

Sometimes we could reduce the problems we were studying to a simple set of 
equations. But just as often our more challenging assumptions forced us to study 
them by computation. We found ourselves creating "artificial worlds" — miniature 
economies within the computer — where the many players would be represented by 
little computer programs that could explore, respond to the situation they together 
created, and get smarter over time. 

Our artificial-worlds-in-the-computer approach, along with the work of others both 
inside and outside economics, in the early 1990s became agent-based modeling, 
now a much-used method in all the social sciences. 

One early computer study we did was a model of the stock market. In a stock 
market, investors create forecasts from the available information, make bids and 
offers based on these, and the stock's price adjusts accordingly. Conventional theory 
assumes homogeneous investors who all use identical forecasts (so-called "rational 



expectations" ones) that are consistent with — on average validated by — the prices 
these forecasts bring about. This gives an elegant theory, but it begs the question of 
where the identical forecasts come from. And it rules out transitory phenomena seen 
in real markets, such as bubbles and crashes and periods of quiescence followed by 
volatility. 

We decided to have "artificial investors" in our computer create their own individual 
forecasts. They would start with random ones, learn which worked, form new ones 
from these, and drop poorly performing ones. Forecasts would thus "compete" in a 
mutually-created ecology of forecasts. The question was how would such a market 
work? Would it duplicate the standard theory? Would it show anything different? 

When we ran our computerized market, we did see outcomes similar to those 
produced by the standard theory. But we saw other phenomena, ones that appeared 
in real markets. Some randomly-created forecasts might predict upward price 
movement if previous prices were trending up; other types of forecasts might foretell 
a price fall if the current price became too high. So if a chance upward movement 
appeared, the first type would cause investors to buy in, causing a price rise and 
becoming self-affirming. But once the price got too high, the second sort of forecast 
would kick in and cause a reversal. The result was bubbles and crashes appearing 
randomly and lasting temporarily. 

Similarly, periods of quiescence and volatility spontaneously emerged. Our investors 
were continually exploring for better forecasts. Most of the time this created small 
perturbations. But occasionally some would find forecasts that would change their 
behavior enough to perturb the overall price pattern, causing other investors to 
change their forecasts to re-adapt. Cascades of mutual adjustment would then ripple 
through the system. The result was periods of tranquility followed randomly by 
periods of spontaneously generated perturbation — quiescence and volatility. 

The program, as it developed, studied many other questions: the workings of double-
auction markets; the dynamics of high-tech markets; endogenously-created networks 
of interaction; inductive reasoning in the economy. In an SFI program parallel to 
ours, Josh Epstein and Rob Axtell created an artificial society called "Sugarscape" in 
which cooperation, norms, and other social phenomena spontaneously emerged. 
And in 1995 John Miller and Scott Page started an annual workshop in 
computational social sciences at SFI where postdocs and graduate students could 
get practical training in the new methods. 

The approach finally received a label in 1999, when an editor at Science asked me 
on the phone to give it a name. I suggested "complexity economics," and that name 
stuck. 

Things have widened a great deal since then. Doyne Farmer has taken up studies of 
how technologies improve over time. And he, Axtell, and others have been using 
large datasets, along with agent-based modeling methods, to understand the recent 
housing-market crisis. Other groups in the U.S. and Europe have been using 
complexity methods to look at economic development, public policy, international 
trade, and economic geography. 

None of this means the new, nonequilibrium approach has been easily accepted into 
economics. The field's mainstream has been interested but wary of it. This changed 



in 2009 after the financial meltdown when, as the Economist magazine observed 
dryly, the financial system wasn't the only thing that collapsed; standard economics 
had collapsed with it. Something different was needed, and the complexity approach 
suddenly looked much more relevant. 

Where does complexity economics find itself now? Certainly, many commentators 
see it as steadily moving toward the center of economics. And there's a recognition 
that it is more than a new set of methods or theories: it is a different way to see the 
economy. It views the economy not as machine-like, perfectly rational, and 
essentially static, but as organic, always exploring, and always evolving — always 
constructing itself. 

Some people claim that this economics is a special case of equilibrium economics, 
but actually the reverse is true. Equilibrium economics is a special case of 
nonequilibrium and hence of complexity economics. 

Complexity economics is economics done in a more general way. 

In 1996 an historian of economic thought, David Colander, captured the two different 
outlooks in economics in an allegory. Economists, he says, a century ago stood at 
the base of two mountains whose peaks were hidden in the clouds. They wanted to 
climb the higher peak and had to choose one of the two. They chose the mountain 
that was well defined and had mathematical order, only to see when they had 
worked their way up and finally got above the clouds that the other mountain, the 
one of process and organicism, was far higher. Many other economists besides our 
Santa Fe group have started to climb that other mountain in the last few years. There 
is much to discover. 
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A 15-Year Journey 
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The Challenge for a New Theory 

Don Putnam, designer of investment products since the 1970s points 
to the most fundamental of lessons learnt from last year's global 
financial implosion. "Markets are defined by their participants as much 
as they are by their mechanics", and it is peoples motivations that 
ultimately count. 

The car is important but the driver is crucial - and panic among drivers, 
if you will, makes the technology of the roadways irrelevant, says 
Putnam. To some that conclusion may seem self-evident. But to accept 
it sweeps away assumptions that for half a century formed the 
foundation of the financial industry. The reigning theory, often referred 
to in shorthand as "efficient markets", is deeply embedded in the way 
that markets operate. The regulations for pension funds and banks 
both ultimately hinge on these assumptions. So does much law on 
securities fraud. 

It is central to business schools' curriculum and is part of the Chartered 
Financial Analyst qualification that acts as a gateway to the investment 
profession. Fund managers run their business by comparing their 
performance against benchmarks indices, another idea from efficient 
markets. The products based on derivatives that grew notorious for 
their role in the market crash all stemmed directly from efficient market 
theory. 

If the theory needs to be abandoned, the effect on investing will be 
profound. More important still is what will come to replace it. Efficient 
markets borrowed from mathematics, but that is now widely regarded 
as an over simplified and downright misleading theory that fostered the 
cavalier confidence leading to the crash. 

Academics are now ransacking a range of other disciplines in a quest 
for a better understanding. The search has ranged from evolutionary 
biology through behavioral psychology to thermodynamics and chaos 
theory. None is likely to deliver answers as clean and simple as those 
that came from efficient markets." 

— John Authers, Financial Times, September 28, 2009 

This is Where my Journey up Modular-Finance Mountain Began… 

━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━ 

Modular-Finance-in-Motion™ 



A New Curriculum for Financial Professionals 

Bob Sefcik's Modular-Finance~in~Motion... (MFiM) envisions a radical shift in how 
finance is conceptualized, taught, and practiced. By breaking away from the rigid 
confines of traditional finance, Sefcik introduces an interdisciplinary, adaptive, and 
human-centered framework designed to prepare individuals and institutions for the 
complexities of modern financial markets and the SMA - Smart Machine Age. His 
approach is deeply rooted in the principles of the liberal arts, lifelong learning, and 
exponential thinking, aiming to reshape not just financial outcomes but also personal 
and societal well-being. 

"The global financial crisis (GFC) of 2008 has spawned an industry of 
analysis and calls for reform. While the forces that shaped the GFC 
had been emerging before 2008, we see the GFC as a perfect storm 
that woke us up to the flaws in the way we think about business. We 
believe that the GFC will be seen as a historical turning point in how we 
think about business and its role in society." 

— R. Edward Freeman, Kirsten E. Martin, and Bidhan L. Parmar, The Power of AND 

━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━ 

"Men occasionally stumble over the truth, but most pick themselves up 
and hurry off as if nothing had happened." 

— Winston Churchill 

I along with others in industry and academia, have chosen a 
different tack: 

I have spent the last 15 years since the GFC working through new ideas from 
industry and academia. Modular-Finance is the term I coined to introduce a new 
paradigm I see emerging. The ideas I present to you are decades in the making, but 
fundamental in nature. I hope you find them useful. 

Core Thesis: Finance Through an Interdisciplinary Lens 

At its heart, MFiM argues that successful financial decision-making requires more 
than just mastery of technical skills in accounting, economics, or finance. Instead, it 
necessitates a latticework of knowledge, where principles from diverse disciplines—
ranging from humanities to natural sciences—are synthesized to form a broader, 
more nuanced understanding of markets, human behavior, and cultural dynamics. 

Complex Systems Theory: Physics, biology, or social science? 

The Science of complex systems is not an offspring of physics, biology, or the social 
sciences, but a unique mix of all three. The science of complex systems combines 
physics, biology, and the social sciences in a unique blend that is a new discipline in 
its own right. 

The Key Pillars of Modular-Finance Theory 



1. Expanding Financial Thinking Beyond the Basics 
Critique of Traditional Finance: Sefcik contends that traditional financial models 
fail to capture the full complexity of markets because they assume stability and 
overlook cultural, social, and psychological dimensions. Mistakes in investing, he 
argues, often stem from this limited perspective, leading to confusion and poor 
decision-making. 

Proposed Solution: Adopt a modular, interdisciplinary approach that integrates 
diverse insights to enhance understanding and adaptability. 

2. Learning from the Liberal Arts 
Sefcik reintegrates the humanities and social sciences into finance, emphasizing 
their transformative power to deepen understanding and improve decision-making: 

• Literature: Promotes empathy and ethical reasoning by helping individuals 
grapple with moral dilemmas and diverse perspectives. 

• Anthropology: Provides insights into the cultural factors shaping financial 
behaviors, challenging oversimplified economic narratives. 

• History: Encourages learning from past financial crises and successes to 
inform future decisions. 

• Philosophy: Equips students with the ability to think critically about 
ambiguous problems and adapt to new challenges, skills essential in a rapidly 
changing world. 

• Sociology: The study of how people function in society. When we consider 
that all market participants constitute a group, it is obvious that until we 
understand group behavior, we can never fully understand why markets 
behave as they do. 

• Biology: Evolution as a lens for finance. Whereas in nature evolution is 
natural selection, seeing the market within an evolutionary framework allows 
us to observe the law of economic selection. 

• Physics, Mathematics, Psychology and Neuroscience also play a 
foundational role. 

3. Flux as a Foundational Concept 
Shifting from Stationarity to Flux: All Modern finance assumes stationary, but 
Sefcik's framework embraces flux—the constant state of change in markets and 
societies. This shift demands exponential thinking, where individuals anticipate and 
adapt to disruptions rather than relying on static models. 

Application: Investors are encouraged to think dynamically, developing strategies 
rooted in flexibility and resilience rather than rigid predictions. 

4. A Hyper-Learning Mindset 
Lifelong Learning: Inspired by Ed Hess, Sefcik advocates for a hyper-learning 
mindset, where individuals continually acquire, integrate, and apply new knowledge. 

Self-Education: Focuses on mastering the "big ideas" of various disciplines to 
create a versatile intellectual toolkit for navigating financial and personal challenges. 

Practical Impact: This mindset shifts responsibility from institutions to individuals, 
empowering them to thrive in a world of constant change. 

5. Connecting Knowledge for Worldly Wisdom 



Influence of Charlie Munger: Sefcik builds on Munger's belief that interdisciplinary 
mental models enhance decision-making and foster worldly wisdom. 

Broader Impact: By striving to "connect the dots" across disciplines, individuals not 
only become better investors but also better leaders, parents, and citizens. 

Sefcik's Vision for the Future of Finance 

Educational Reform 
• Advocate for a reimagined financial education that integrates STEM with 

humanities and social sciences. 

• Encourage institutions to emphasize critical thinking, creativity, and 
adaptability over rote technical expertise. 

Empowering Investors 
• Equip investors with tools and frameworks that help them navigate the 

cultural, social, and historical contexts of markets. 

• Foster clarity and confidence by reducing confusion and promoting 
comprehensive understanding. 

Fostering Ethical Leadership 
• Cultivate ethical reasoning and empathetic leadership by reintroducing the 

humanities into financial practice. 

• Address the societal impacts of financial decisions with a deeper sense of 
responsibility and purpose. 

Building Resilience for Uncertainty 
• Prepare individuals and organizations for a future defined by unpredictability, 

where adaptability and long-term thinking are paramount. 

The People Who Shaped MFiM 

Sefcik's ideas are informed by thought leaders and interdisciplinary influences: 

• Charlie Munger: Advocated for mental models and interdisciplinary thinking 
as tools for superior decision-making 

• Peter Bevelin: Seeking Wisdom: From Darwin to Munger 

• Robert Hagstrom: Investing: The Last Liberal Art 

• Ed Hess: Introduced the hyper-learning mindset, emphasizing lifelong 
adaptability in an era of rapid change and the concept of new smarts for the 
SMA - Smart Machine Age 

• Robert Shiller: Finance and the Good Society / Narrative Economics - 
Consilience 

• Mihir A. Desai: The Wisdom of Finance - Discovering Humanity in the World 
of Risk and Return 

• R. Edward Freeman: The Power of AND - The Godfather of Stakeholder 
Theory 

• Martin Whittaker / Paul Tudor Jones: JUST Capital - What Main Street 
Wants from Corporate America 



• Alex Edmans: Grow the Pie: How Great Companies Deliver Both Purpose 
and Profit 

• Bruce Bolger: Enterprise Engagement Alliance: Leading the Way Toward 
People-Centric Business 

• Daniel Kahneman: Thinking Fast and Slow - Behavioral Economics 

• Nicola Gennaioli and Andrei Shleifer: A Crisis of Beliefs - Behavioral 
Economics 

• John Kay & Mervyn King: Radical Uncertainty: Decision-Making Beyond the 
Numbers 

• Philip E. Tetlock and Dan Gardner: Superforecasting: The Art and Science 
of Prediction 

• Chris Mayer: Strategic Foresight - The Humanities Matter 

• Andrew Lo: Adaptive Markets 

• Brian Arthur: Santa Fe Institute - Complexity Economics 

• David Colander: Complexity and the Art of Public Policy: Solving Society's 
Problems from the Bottom Up 

• Doyne Farmer: Making Sense of Chaos: A Better Economics for a Better 
World 

• Roger Martin: Integrative Thinking 

• Jeanne Liedtka: Solving Problems with Design Thinking 

• Carliss Y. Baldwin: Design Rules - The Power of Modularity 

• Gillian Tett: Anthro-Vision: A New Way to See in Business and in Life 

• Michael Lewis: Boomerang - Illustrated the cultural dynamics of financial 
crises 

• Adam Tooze: Crashed: How a Decade of Financial Crisis Changed the World 

• Dani Rodrik: Economics Rules: The Rights and Wrongs of The Dismal 
Science 

• Prasanna Gai: Systemic Risk: The Dynamics of Modern Financial Systems 

• Thomas Pistorius: Heterodox Investment Theory: Stochastic Predictability 
and Uncertainty 

• Richard Bookstaber: The End of Theory 

• Alex Edmans: May Contain Lies - Critical Thinking 

• Nassim Nicolas Taleb: Fooled by Randomness, The Black Swan, Antifragile 

• Anatole Kaletsky: Capitalism 4.0: The Birth of a New Economy in the 
Aftermath of Crisis 

Economics and Business: The Last Bastions of Modernism 

"I think they are the last bastions of the idea that you can redesign the 
world in accordance with a rationally designed blueprint. Modernism in 
the twentieth century went through such areas as art, architecture and 
the humanities with the idea that we could rethink everything from the 
ground up and that we understood enough about the world to do that. 



I've come to believe that we don't. But people still think they can 
analyze and structure economies as if they were a mechanical system 
and that they can do the same in business. So in the same way that Le 
Corbusier said - wrongly - that a house is a machine for living in, it 
exemplifies the idea that a business or an economy can be structured 
from first principles in the same way." 

— John Kay, Economics in The Real World 

Like Modern Art, Modern Finance Theory is Anything but "Modern" 

Modern Art: 1860-1970 
Modern Art includes artistic work produced during the period extending roughly from 
the 1860s to the 1970s and denotes the styles and philosophies of the art produced 
during that era. The term is usually associated with the art in which the traditions of 
the past have been thrown aside in a spirit of experimentation. 

Similarly, just as modern art defines a specific period of time, so does modern 
finance. 

Modern Finance: 1970 - 2008 
On September 13, 1970, The New York Times Magazine published "The social 
responsibility of business is to increase profits", a landmark essay by Milton 
Friedman that changed the course of Capitalism. For fifty years this became the 
reigning paradigm in the World of Finance. 

In the World of Finance, The Modern World ended on September 15, 2008 with 
the collapse of Lehman Brothers and the onset of the GFC. 

From Modern to Modular: 

From Friedman (Milton) to Freeman (R. Edward) 

From Shareholder Value to Stakeholder Theory 

From Rational Expectations to Behavioral Economics 

From The Economy as a Mechanical System to A Complex Adaptive System 

Welcome to the Modular World - The Realm of Adaptive Systems and 
Modular-Finance 

Welcome to the Future of Finance… 
Animal Spirits at Work, Orgel's Rules in Play! 

━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━ 

From Modern to Modular-Finance… It's the Culture, Stupid 

By Robert Butler, More Intelligent Life - 12/30/2011 

In 1992, Bill Clinton beat George Bush to the presidency with the slogan "it's the 
economy, stupid". Twenty years later, this phrase looks even more of a simplification 



than when it first surfaced. The current financial crisis has shown us that the 
economy is part of something much wider: it's the culture stupid. 

Readers of Michael Lewis's new book "Boomerang" have been taken on a hair-
raising tour of Germany, Greece, Iceland and America during the financial crisis. 
"Boomerang" shows how the economies are very different because the countries 
themselves - and their attitudes toward finance - are very different. 

But this is a crisis for financial experts too. Gillian Tett, US managing editor at the 
Financial Times, told the BBC this week that for the last 20 or 30 years people had 
been trained to think that if they had a computer spreadsheet and lots of numbers 
and equations they could not only predict the future but also control the economic 
environment. 

The great wake-up call of the last year is that it's actually about the social and 
political fabric and the question of what's going to happen next to the Eurozone or 
the UK or the US really depends on politics and the culture and the way that 
societies behave, and people just aren't trained to understand that or analyze it. 

Gillian Tett is the editor of the Financial Times, has a PhD in social anthropology, 
and is the author of Anthro-Vision. 

Anthro-Vision 

"Many of the tools we have been using to navigate the world are simply 
not working well. In recent years we have seen economic forecasts 
misfire, political polls turn out to be wrong, financial models fail, tech 
innovations turn dangerous, and consumer surveys mislead. These 
problems have not arisen because those tools are wrong or useless. 
They are not. The problem is such tools are incomplete." 

━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━ 

Financial Advisors who confidently provide the information in the 
standard retirement planning package - What will interest rates, the 
cost of living, and your state of health be in 2050? - demonstrate only 
that their advice is worthless. 

The limits of certainty demonstrate the power of human judgment over 
artificial intelligence. In most critical decisions there can be no 
forecasts or probability distributions on which we might sensibly rely. 
Instead of inventing numbers to fill the gaps in our knowledge, we 
should adapt business, political, and personal strategies that will be 
robust to alternative futures and resilient to unpredictable events. 
Within the security of such a robust and resilient reference narrative, 
uncertainty can be embraced, because it is the source of creativity, 
excitement, and profit. 

— John Kay & Mervyn King, Radical Uncertainty: Decision-Making Beyond the Numbers 

The Key Difference Between Neoclassical Economics and 
Complexity Economics 



The key difference lies in their core assumptions about how economies function and 
evolve. 

1. Core Assumptions: 
• Neoclassical Economics: Assumes that economies are in equilibrium, with 

rational agents optimizing decisions based on perfect information. 

• Complexity Economics: Views economies as dynamic, adaptive systems 
where agents interact in unpredictable ways, leading to emergent behavior 
rather than equilibrium. 

2. Market Dynamics: 
• Neoclassical: Markets tend toward a stable equilibrium where supply and 

demand balance. 

• Complexity: Markets are constantly evolving, with disequilibrium being the 
norm due to feedback loops and adaptive strategies. 

3. Decision-Making: 
• Neoclassical: Assumes rational agents who optimize utility/profit based on 

known probabilities. 

• Complexity: Recognizes bounded rationality—agents use heuristics, learn 
over time, and adapt based on experience and network interactions. 

4. Model Structure: 
• Neoclassical: Relies on closed-form mathematical models, often using 

differential equations. 

• Complexity: Uses agent-based models, network theory, and simulations to 
capture emergent phenomena. 

5. Innovation & Evolution: 
• Neoclassical: Treats innovation as an external shock (exogenous). 

• Complexity: Treats innovation as an internal process (endogenous), arising 
from agent interactions and system evolution. 

6. Policy Implications: 
• Neoclassical: Advocates for policies that restore equilibrium (e.g., adjusting 

interest rates, fiscal interventions). 

• Complexity: Suggests policies should focus on resilience, adaptability, and 
fostering emergent solutions rather than enforcing equilibrium. 

━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━ 

Conclusion: Redefining Finance for a Dynamic World 

Bob Sefcik's Modular-Finance in Motion transcends conventional finance by 
introducing a bold, interdisciplinary framework that addresses the complexities of 
modern markets and the human skills that will be needed in the SMA. By integrating 
the liberal arts, embracing flux, and promoting lifelong learning, MFiM transforms 
finance into a holistic discipline that is as much about understanding human behavior 
and culture as it is about numbers and models. 



This approach equips individuals not only to make better investment decisions, but 
also to lead with wisdom, empathy, and resilience in an ever-changing world. By 
redefining the boundaries of financial thinking, Sefcik's vision promises a more 
adaptable, ethical, and human-centric future for finance. 
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CFA Institute Research Report 

Reframing Financial Markets as Complex Systems 

Tools for Systemic Risk Analysis, Portfolio Management, and System-Level Investing 

By Genevieve Hayman, PhD and Raymond Ka-Kay Pang, PhD 
Published October 23, 2025 

In October 2025, the CFA Institute published a research report examining financial 
markets through a complexity lens. The report's opening statement: 

"This report reconsiders how we understand financial markets, framing 
them as complex systems and offering alternative approaches to 
traditional financial models. By applying methods from complex 
systems sciences, it equips financial professionals with new tools for 
systemic risk analysis, portfolio management, and system-level 
investing." 

Key Takeaways from the CFA Institute Report 

• Financial markets are complex adaptive systems. Financial markets and 
economies are not static but dynamic, evolving, and highly interconnected. 
Dense webs of interconnection mean that changes in one area of a system 
can have nonlinear, dramatic effects in other areas. 

• Complex systems represent a new paradigm for financial modeling. 
Traditional equilibrium and normal-distribution models struggle to explain the 
statistical features of global markets. This systems lens can be used to 
explain and anticipate real-world phenomena, such as bubbles, crashes, and 
sudden shifts in investor sentiment. 

• Portfolio management can benefit from a dynamic, systems-based 
approach. Insights from behavioral economics and complexity economics 
suggest that market behavior is more accurately captured by incorporating the 
subrational decision making of market participants, networked and feedback 
effects, and regime shifts into models. 

• Systemic risk analysis demands a complex systems lens. Nonlinearity, 
feedback loops, and dense interconnections within financial systems mean 
that small disturbances can cascade into systemic events. 

• A shift in thinking is required. Beyond new tools, the report seeks to spark 
a shift in thinking — challenging conventional paradigms of market behavior 
and fostering the mindset needed to thrive in a world defined by complexity, 
uncertainty, and accelerating change. 
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