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Two Key Concepts in Systems Thinking

1. A system’s structure causes its 
behavior

2. You must study a system’s structure 
holistically



Great Writers, Storytellers, & Innovative Thinkers are 
Systems Thinkers

• Many prominent thinkers of the Enlightenment era in general, and key 
authors of the U.S. Constitution in particular, were systems thinkers:
– Benjamin Franklin

• Describes positive feedback relationships & (perhaps) discovered the rule of 
72

– Thomas Paine
• Common Sense: Helped transform a losing tax revolt into a high-principled 

revolution by shifting the public’s focus of attention from events, persons and 
policies to the system of government 

– Federalist Papers (and by extension the U.S. Constitution)
• James Madison & Alexander Hamilton (but not John Jay)

• Convinced the public that the Constitution, its system of checks & balances, & 
its structure that restricts the worst of human behavior should be ratified

– Adam Smith
• Describes stocks, flows, positive & negative feedback loops in the Wealth of 

Nations
James D. Proctor. 2010. “Systems Thinking in the Enlightenment”



Great Writers, Novelists, & Storytellers are Systems 
Thinkers

Leo Tolstoy
Jay W. Forrester. 1978. 
“Tolstoy on the Dynamics 

of Social Systems”.



Great Writers, Novelists, & Storytellers are Systems 
Thinkers

Edgar Allan Poe

• The Raven

• A Tell-Tale Heart

• The Pit and the 
Pendulum



Great Leaders in Team Sports are Systems 
Thinkers



Consider the Military: The Top of the Hierarchy is 
Populated by Specialists



Consider the Military: The Top of the Hierarchy is 
Populated by Generalists



Issue: The Human Mind is a Poor Dynamic Simulator



Issue: The Human Mind is a Poor Dynamic Simulator



So we need tools…



Third Key Concept for Systems Thinking

• Principle of Accumulation

– All dynamic behavior in the world arises 
when flows accumulate in stocks



But there are Issues with System Dynamics

• Are system dynamics models evolutionary?

– Can they learn and adapt?

– Institutional economics also known as “evolutionary economics”

• Newtonian change versus Darwinian change

– Ergodic Versus Non-Ergodic Models

• Post Keynesians believe in “fundamental uncertainty”

Structure

Behavior

?



Other Issues with System Dynamics

• Poor user interfaces

• Poor spatial capabilities

• Order of entry not preserved in stocks

• Everything in a stock assumed identical

• Continuous time modeling performed on a discrete machine means:

– Flows in model (instantaneous rate of change) do not match flow data 
(usually involve a hidden stock – e.g., weekly sales are the sum of Monday 
sales, Tuesday sales, …)

– Non-integer entities can cause some loss of model confidence

• System dynamics has solutions to these issues but many of them begin 
to move a model away from the original paradigm



So we need tools…



So we need tools…



Chuck Wilber

How do you know 
if an explanation 
for something is 

true?



Descarte Versus Hume



Rationalism Versus Empiricism

• Deductive reasoning is a basic form of valid reasoning. Deductive reasoning, or 
deduction, starts out with a general statement, or hypothesis, and examines the 
possibilities to reach a specific, logical conclusion,…The scientific method uses 
deduction to test hypotheses and theories. "In deductive inference, we hold a 
theory and based on it we make a prediction of its consequences. That is, we 
predict what the observations should be if the theory were correct. We go from 
the general — the theory — to the specific — the observations," said Dr. Sylvia 
Wassertheil-Smoller, a researcher and professor emerita at Albert Einstein 
College of Medicine.

• Inductive reasoning is the opposite of deductive reasoning. Inductive reasoning 
makes broad generalizations from specific observations. Basically, there is data, 
then conclusions are drawn from the data. This is called inductive logic…"In 
inductive inference, we go from the specific to the general. We make many 
observations, discern a pattern, make a generalization, and infer an explanation or 
a theory.”

• https://www.livescience.com/21569-deduction-vs-induction.html

• http://www.mesacc.edu/~davpy35701/text/empm-v-ratm.html

https://www.livescience.com/21569-deduction-vs-induction.html
http://www.mesacc.edu/~davpy35701/text/empm-v-ratm.html


Deductive Covering Law Model of Explanation

Used by orthodox economists



Keynes’ Fundamental Psychological Law

• The fundamental psychological law, upon which we 
are entitled to depend with great confidence 
both a priori from knowledge of human nature and 
from the detailed facts experience, is that men 
are disposed, as a rule and on the average, to 
increase their consumption as their income 
increases, but not as much as the increase in their 
income. That is to say if Cw is the amount of 
consumption and Yw is income (both measured in 
wage-units) Cw has the same sign as Yw, but is 
smaller in amount, i.e. Cw/Yw, is positive and less 
than unity."



Keynes’ Fundamental Psychological Law

• Keynes’ two fundamental psychological 
assumptions:

– As income increases the amount of spending by the 
household sector increases

• Y  → C 

– As income increases the fraction of income spent 
by the household sector decreases

• Y  → C/Y 



Keynesian Consumption Function

C

Y

C = a + b*Y

C

Y

C/Y = APC

b = MPC

∆C

∆Y



Keynesian Consumption Function – Time Series Data



Keynesian Consumption Function – Cross Sectional Data



Pattern Modeling – Used by Heterodox Economists

• Uses inductive reasoning

• Economist is a detective at a crime scene trying to piece 
together an explanation for what happened.

– Uses a holistic or systems approach

• Tries to put pieces of a puzzle or mosaic together into a 
coherent whole

• Looks for chains of cause and effect

– Uses a dynamic, evolutionary, approach

• Essentially the Harvard Business School case study 
approach



Pattern Modeling – Used by Heterodox Economists

• Commonalities found in different pattern models are 
collected into real typologies

• Commonalities found in different real typologies are 
collected into principles of economics

– Most important of which is Myrdal’s principle of circular and 
cumulative causation.

– More recently, stock-flow consistent modeling

• Real types and economic principles help the economist-
detective form a pattern explanation at the next 
“crime scene.”



Post Keynesian & Institutional Economics

Econ 1120 – Introductory Macroeconomics – Michael J. Radzicki



Pattern Modeling

BTW: Data mining 
utilizes inductive 
logic by finding 
patterns in data 
and making 
predictions and 
classifications
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System Dynamics Modeling
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Eureka Moment!
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Eureka Moment!

• SD-ers and heterodox economists are 
doing the same thing!

• But, heterodox economists not using 
formal modeling

• I wrote a series of papers arguing that 
heterodox economists (initially Post 
Keynesians and Institutionalists) should 
start using system dynamics.

– “Institutional Dynamics”


