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Located in the Fort Greene/Clinton Hill neighborhood of Brooklyn, NY, USA

Offers graduate and undergraduate degrees in art @
creative writing, critical studies, and library science

architecture,

EVOLUTION 2014

www.christopherxjjensen.com



http://www.christopherxjjensen.com
http://www.christopherxjjensen.com

Lo

3%.'3,

o R R .

'( Y 'T \.. o | .-‘;«J 0

MSCI-463, The Evolution of Cooperation
Department of Mathematics and Science, School of Liberal Arts and Sciences, Pratt Institute

Course Description:

When we describe what propels evolution, “competition” and “exploitation™ are the processes that first
come to mind. However, cooperation within and between organisms has also played a prominent role
In the evolution of the earth’s species. In this course, we will consider the various levels at which
cooperation has emerged as the result of natural selection, starting with single-celled organisms and
building up to human cultural systems. While the course has no prerequisites, the readings and

assignments will be aimed at highly-motivated students; students will be expected to conduct
significant independent inquiry.

Upon completion, this course is worth three (3) credits.

Meeting Time:

Instructor:
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Section 01: Tuesdays, 9:30 am to 12:20 pm, Engineering 111
Section 02: Wednesdays, 9:30 am to 12:20 pm, Engineering 111

Dr. Christopher Jensen

Assistant Professor, Department of Math and Science
http://www.christopherxjjensen.com/

Office: ARC Lower Level, Room G-49

Email: cjensen@pratt.edu

Phone: 718-636-3572, x3572 from the BK campus
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The Prisoner’s Dilemma (PD)
and evolutionary theory
explaining cooperation

GOUSIQ "prisoner's dilemma" and "cooperation” and "evolution” v n

Scholar About 13,800 results

The Prisoner’s Dilemma is often the default
Interaction module in evolutionary models
explaining cooperation
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Free Teachlng Tools

* Evolutionary Games Infographic Project:
Free Images available via the web
(Wikimedia Commons + my site)
http://eqgip.christopherxjjensen.com

* Easy Iterated Prisoner’s Dilemma:
Free flash-based classroom activity
http://easy-1pd.christopherxjjensen.com/
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Created In
collaboration with Greg
Riestenberg (Graphic
Designer & Lecturer at
Kean University)
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evulutmnary games 9

infographics project

* Create a library of graphic
Images that can be used to
teach game theory related to
cooperation

* Highlight critical conceptual
components of these games
using visual design
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|s the archetypal PD story
an asset or a liability?

_—

llustrative =

Elements of the PD story
emphasize key aspects of
the game theory construct
(e.g. symmetrical,
simultaneous non-
negotiated decision-
making)

Motivating

Students find a story more
Interesting and easier to
understand/remember.

Inconsistent

The Prisoner's Dilemma
story Is told in a variety of
ways, many of which are
not particularly clear

counter-
INntultive

Earning “payoffs”
translates to avoiding jall
time, so the "payoft” in the
matrix does not map to
the outcome “amount of
time spent in jail’
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Interactive Storybook
Fmphasizing the value of the PD story

Ass ttPf Pttlttt'.‘.

INnteractive
PDF

Allows students to
navigate through the
different scenarios of
the Prisoner's Dilemma
at their own pace and
along a path of their
own choosing
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Interactlve Storybook
EFmphasizing the value of the PD story

- You are one of the embezzlers : I: | rSt p e rS O n

- and you know you can give

e MR Students Imagine
ok themselves in the role of

one of the embezzlers,
choosing how to behave
and seeing the
conseqguences of their
choice and the choice of
thelr “partner”
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Interactive Storybook
Fmphasizing the value of the PD story
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They face a dilemr
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The way we usually represent the PD

P s niIcGhn PGYU“ ¥

This can be expressed in normal form:

Abstract

Canomcal PD payoff matrlx

Cooperate Defect
Cooperate R, R S T
Defect T S P, 5

Non-Inturtive

(at least this version is color-coded)

and to be a prisoner's dilemma game |
the payoffs:

T>R>P>S8

Separated from
definition of terms

The payoff relationship A > P implies th
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A

RESULT

SEQUENCE =@

CHOICE

BEFORE
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Non- mathematlcal matrlces
Jsing color and shape to show outcomes

key

| cooperate
: DEFECT

Color-coded

Two colors represent the players

player

COOPERATE

DEFECT

Non-numerical

Shape fill and overall background
color signal the outcome of each
strategy pair

COOPERATE

Shape-coded

Two shapes provide an
additional representation of
each player

player
DEFECT
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Conflicting
iNndividual
INterests

: DEFECT

Collective Interest
'S not alignea
with individual
INterests
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Easy Iterated
Prisoner’s Dilemma

* Allow students to set up Axelrod IPD
tournaments of their own design

* Provide multiple visualizations to
help students analyze tournament
results

createdn collaboration— ye Proyide an interactive activity that
with Jean Ho Chu

(Media Artist/Designer can be easily embedded into

& Graduate Student at |_ . M S
Georgia Tech) earning anagement ystems
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RULES OF THE ITERATED PRISONER'S DILEMMA

The Iterated Prisoner’s Dilemma (IPD) is a simple game. During each round, a pair of players compete to
earn the most points. Each player chooses to either “cooperate” (C) or “defect” (D). As the two tables
below show, the payoff for cooperating or defecting depends on what the opposing player chooses:

Scores for one player based on the Scores for both players based on the
strategy employed by an opponent : four possible combinations of play :

against opponent playing : player 2 :

5 1

In the IPD, players compete in succession for a set number of rounds. The entire set of rounds played
between a particular pair of players is called a match. In an IPD tournament, there is one match conducted
between every possible pair of players. The winner of the tournament is the player who has earned the
most points in matches played against all the other players.

C

score earned by playing :

‘Learn” pages acquaint students with |[PD tournaments

www.christopherxjjensen.com EVOLUTION 2014



http://www.christopherxjjensen.com
http://www.christopherxjjensen.com

e —.

5 CHRISTOPHE

RXJ. JENSEN {aas

¥
L Ty N s
.48 u T A SR e
- B UR o T
AR 200
5 e

TN

. \ > > - 4-. ,-“-."‘.'
a O 6 ik '\v.'\ e TN
> . ' > .:‘. ,'“."‘t -~ ’ ,: *3 i
M LN ‘xL g5 R

B T “‘ » - - L] \‘
i Assistant Professor, Pratt Institute :w
- e ¥,

Run Your Own Tournament for Tournament #3

Setup Players/Rounds

I How Many Players? s B

I How Many Rounds? | v

5

10

15

20

Students can alter the tournament group size and duration
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Run Your Own Tournament for Tournament #1

Learm ) Enter your name and choose your strategy.

Click on the “Strategy Summary" button below to learn more about each strategy.

I Player1 [™ Tifor Tat |
I Player2 [ Always Cooperate 2]
I Player 3 [ Tifor-Tt A
I Player 4 [ Hard TforTat =]
I Player5 ™" Aways Defoct A
l Player6 [ Mistust A

Strategy Summary § _ Next

Students assign “players” a variety of strategies
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Results for 20 round: for Tournament #1 ! Recap

Grid Network Details for Tournament #1 |~ Questions

for 20 rounds @ New

Tournament

Points

100 Points Frodo Samwise Gandalf Aragomn Sauron Saruman
Earned W Given Up Tit-for-Tat Always Cooperate  Tit-for-Tat Hard Tit-for-Tat  Always Defect Mistrust

=== m =

Tit-for-Tat

Samwise m

Always Cooperate

Gandalf

Tit-for-Tat

Aragorn

Hard Tit-for-Tat

Results grid shows points earned and yielded
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Results for 20 ro

Grid

for 20 rounds

50

Saruman m 62

Mistrust

l

Sauron m 100

Always Defect

24

Network

23
2

50
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for Tournament #1

Details
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History
[forToumament #1 l' j

Recap
Questions

Points Points
Earned 100" 100 Given Up

M Points Earned From

Frodo

Tit-for-Tat

19 6

60
57 Samwise m
Always Cooperate

Tit-for-Tat

7

23 60
60
Aragorn

Hard Tit-for-Tat

6 New

Tournament

Results network shows head-on-head results
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Results for 20 round

Grid Network Details

for 20 rounds

Frodo

Samwise

Tit-for-Tat

Hard Tit-for-Tat
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for Tournament #1

"' X 7

VN :
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lfor Tournament #1 | v

Cooperate [[B] Defect 0 1

Points Eared : 249

pointe: t4e S 03 90
WMEHEEEHEIIIIIIIE
g clclclclc]clclclcfcfclcfclc]c]

ponts 3 3 3 3 b ek B SRS S0 i BT B Sl S S0

Recap

Questions

3 5 Possible Scores

| 60
WMEEEBIIIIIEBEEEBEEBBE oo

i clclclelciclclclc]c]c]c]clclclclclclc]c]

polnts: SRS ! 838 7358 i3 A8 W A g W 3 S 3 3 A &3 3 3

points 0 1

mMIEEBEEEEEEEEEEEEEEEE
mmEEEEEEEEEEEEEEEEEEEE

points §

ponts 0 '8/ 05 06 0/5 0/60/50/650/5 056 0/5
gl clojcfoiciolciplcfplciplclplcipic]plc]D]
BRE C I G IS G I C i C A C IR C I C i C R C |

points B58 O 85" O °51 O /'S5 O iS5 O ™51 O 'S O 'S O °S O ’& O

Polnts Eamed : 37
Points Earned : 249
Points Eamed : 222
Points Eamed : 192

Points Earned : 2()5

EVOLUTION 2014
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& New

Tournament

Detalled view allows students to analyze match results
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Do these tools work?

* Anecdotally “yes”, but we all
know the value of anecdote alone

* Need for these teaching tools to
be used In more classrooms to
obtain reasonable sample size
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