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Team PoCS

Teams = main place for discussions about all
things PoCS including assignments and projects.

Slack = main place for students and faculty in
Complex Systems and Data Science to talk about
everything.

Teams—Automatic if enrolled in the course.

Slack—Once invited, please sign up here:
https://csdsgrads.slack.com/

Very good: Install Microsoft and Slack apps on
laptops, tablets, phone, cats, dogs. Nothing will go
wrong.

Everyone will behave wonderfully.

ﬁ i Microsoft Teams » SIaCk

The PoCSverse
What's the John
Dory?

24 of 58

Orientation

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
https://csdsgrads.slack.com/

Grading breakdown:

Assignments (66%)—All assignments will be of
equal weight and there will be 10 + 1 of them.

Projects/talks (24%)—Students will work on
semester-long projects. Students will develop a
proposal in the first few weeks of the course which
will be discussed with the instructor for approval.

Details: 8% for the first talk, 8% for the final talk,
and 8% for the written project.

General attendance/Class participation
(10%)—Everyone is expected to behave well.

The PoCSverse
What's the John

Dory?
25 of 58
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How grading works:

3 = correct or very nearly so.

2 = acceptable but needs some revisions.

1 = needs major revisions.
0 = way off.
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Important things:

1. Classes run from Monday, August 28 to Friday,
December 8.

2. Add/Drop, Audit, Pass/No Pass
deadline—Monday, September 11.

3. Last day to withdraw—Monday, October 30
(Sadness!).

4. Reading and Exam period—Saturday, December 9
to Friday, December 15.

Do check the course Twitter account, @pocsvox, for
updates regarding the course (part of the course site).

Academic assistance: Anyone who requires assistance
in any way (as per the ACCESS program or due to
athletic endeavors), please see or contact me as soon
as possible.
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Popular Science Books:

“Simply Complexity: A Clear Guide to

by Neil F. Johnson (2009). !

| “Complexity: A Guided Tour” @ (%'

by Melanie Mitchell (2009). "

!\\\@m"““ “The Information; A History, A Theory, A

by James Gleick (2011). !
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A few textbooky books (dated): Whate e omn

Dory?

3 34 of 58
W “Complex Adaptive Systems: An e
ADAPTIVE TR SRS e o A i BRI R TR 5 HR Course Information
sl introduction to computational models of

by Miller and Page (2007).""]

Projects

References
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gl Sciences” 8 (5
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by Didier Sornette (2003). "~

“Modeling Complex Systems” @ (2"

by Nino Boccara (2004). 1!

Eventually: “Principles of Complex Systems”
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Centers:

Santa Fe Institute (SFI)

Networks Institute at Northeastern
Northwestern Institute on Complex Systems
(NICOE)

MIT Institute for Data, Systems, AND Society
New England Complex Systems Institute (NECSI)
Michigan’s Center for the Study of Complex
Systems (CSCS()

Some Data Science groups (highly variable)

Also: Indiana, Davis, Brandeis, University of
lllinois, Duke, Warsaw, Melbourne, ...,

Us!!l: Vermont Complex Systems Center (£
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Scaling of social phenomena: crime, creativity, and -
consumption. g

Scaling in biology (elephants and platypuses).
Dimensional Analysis and Renormalization.

Power law size distributions and non-Gaussian
statistics.

The 80/20 rule, the 1%.
Zipf's law.
Order from randomness.

Fundamental mechanisms for generating power
law size distributions. @< PoCS

The rich-get-richer mechanism.
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Minimization of risk as a driver of heterogeneous
structures in complex systems.

How to optimally locate facilities: hospitals,
schools, and coffee shops.

# PoCS


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse

* 5 The PoCSverse
TOpICS. What's the John
Dory?
42 of 58

Orientation

Generic failure mechanisms.

Highly Optimized Tolerance (HOT): Robustness L
and fragility.

How to build optimal forests. References

Minimization of risk as a driver of heterogeneous
structures in complex systems.

How to optimally locate facilities: hospitals,
schools, and coffee shops.

Emergence: More is Different.

Measurement and mismeasurement.
Universality versus path dependence.
Complexification (it all starts with gravity''’)).
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Statistical Mechanics s
Structure and Dynamics

Phase transitions

Random Networks

Scale-free Networks

Small-world Networks

Why your friends are better than you.
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Biological and social spreading models
Schelling’s model of segregation '~
Granovetter's model of imitation ©
Collective behavior and synchrony
Global cooperation from bad actors
Global conflicts from good actors
Stories (Homo Narrativus)

The Sociotechnocene
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