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Complexity And Us

Ron Downey via Aviation Archives




You may be complicated,ut | O0m compl ex

Ron Downey via Aviation Archives

GMT Games




System Shockd What Causes Them?




System Shockd What Causes Them?




System Shockd What Causes

hem?

H Aot
'.g&";-.mf.n




Conditional ForecasterdHer e 0s What Youbo




Youo

Wh at

Conditional Forecasterd8He r e 0 s

Mona




Conditional ForecasterdHer e 0s What Youbo




Mass Human Affairs
Mean Complex Interactions
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N che pattle and retreating to avoid missiles, while the enemy
A\ id not slacken but pressed on up the hill in frony, and
L cinued to attack on both flanks. Caesar realized that the

outcome rested on a knife-cdge—there was no hope of rein-
a A‘*q {ol‘?‘mcmHo he snatched a shicld from one of the soldiers
\ forfhe rear (he had come out without his own shicld) and
de his way to the front line, There he called upon the
4, centurions by name and encouraged the men, ordering them
dvance and open ranks, 5o they could use their swords
Vit ore easily: His coming gave the men fresh hope and heart-
ened them: each one was eager of his own accord to do well
in his commander’s sight, even at great personal risk—and
the enemy assault was checked a little.

(26) Caesar now saw that the Seventh legion too, which
had taken up position beside the Twelfth, was being hard
p;esstd by the enemy. He ordered the military tribunes to
close their legions up gradually, wheel about, and attack the
enemy- BY this means, since they could all support one an-
other and need not fear being attacked by the enemy from
bchi“dv they began to resist with greater daring, and to fight

ore bravely. Mcanwhile the soldiers from the two legions
which had been at the rear of the column to guard the bag- \

b ‘¢ their w,
- t0 their fo; Ome, - gage heard of the battle. They sped forward, and came into
overcome: the Nervii hag rakenn itz enemy view on top of the hill. Titus Labienus, who had
d their ba % POsseg > taken over the enemy camp and from his yantage-point saw
Wofencquragcmmf to the T, on what weam hap_penmg in our camp, sent the Tenth legion to
:ig{:tﬂ.mk There he saw # Cnth, iy our men’s assistance. When the men of the Tenth discovered
Because their standards A his sold.-,,a' from the fleeing cavalry and orderlies where the fighting was,
of the Twelfth were ol kedwere Crowg T and the extent of thc_ danger which now threatened the camp,
sibie ALl 50 cloge rh:d the legions, and their der, they left nothi A
- the cg, i t in terms of speed.

(27) Their arrival transformed our fortunes, so much s0
that our men—evyen those who lay wounded—supported them-
selves on their shields and began the fight afresh. The order-
lies now observed that it was the Nervii who were afraid,
and, weaponless as they were, they charged upon the armed
enemy. S0 100 the cavalry tried to wipe out the shame of its
desertion by fighting everywhere in an attempt to outdo the
legionaries. The enemy, however, even at this critical moment
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R 26) Caesar now saw that the Seventh legion too, which
had taken up position beside the Twelfth, was being hard
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(27) Their arrival transformed our fortunes, so much so
that our men—even those who lay wounded—supported them-
selves on their shields and began the fight afresh. The order-
lies now observed that it was the Nervii who were afraid,
and, weaponless as they were, they charged upon the armed
enemy. S0 too the cavalry tried to wipe out the shame of its
Test of the desertion by fighting everywhere in an attempt to outdo the
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Models Defined

Purposeful simplification
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Purposeful simplification
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Models Suck at Reality
(but we have no choice)

All models are wrong but some are useful.

-- Statistician George Box, 1978

For all models are both true and false. ...The validation of a model is not
that i1t I s otruedo but that 1t generat

to important problems.

--Biologist Richdrdvinsl 966




Models Suck at Reality
(but we have no choice)
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External Models Spotlight Mental Gaps
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External Models Spotlight Mental Gaps
just to run at all!
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We Donot Need More or Even
We Need Bettédynthesists

Analysis




External Models As Vehicles For Diversity
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he Crowd Has Wisdom
ButWhy?

The Wisdom of Crowds
by JameSurowieck2004




Enter Scott Page
Diversity Mathematician

We find that when selecting a problem
solving team from a diverse population
of intelligent agents, a team of randomly
selected agents outperforms a team
comprised of the best -performing
agents.

0 Lu Hong and Scott Page, 2004




wo Filters Beat One Filtér Even a Better Filter
Because Mistakes Tend to Cancel

Hence our truth is the intersection of independent lies.
--Richardevins 0 The Strategy of Model Bui |

Mental Mental
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Model |




Explaining our Mental Models is Hard
So How CanWe Synthesize Them?
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External Models
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Never Finished
Only Published
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Nov2017
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A Typology of Modeling Media




Consumer Reports:The Complexity Models Edition

Modeling
Medium

Graphic

Roleplay

Manual

Computational




Graphic Models

In a Picture, Show Me What Matters
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Graphic Models
In a Picture, Show Me What Matters

Regulator(s) ...

Information
Infoemation

Argonne National Laboratory
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WannaCome Over to My Place
...and Study Afghan Spaghetti Again?
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Roleplay vs Manual
How Helpful Is Structure?

DPRK Crisisd Matrix Game
Connections, Quantic\ug2017




Computational vs Manual
Experiment Awa&And Have Your Ul Ready
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Why a Game? Humans Model Humans Well




Why a Game? Humans Model Humans Well
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Modeling Strategy

Model Scope & Environment

ovERFLOW
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Modeling Strategy

Model Scope & Environment Ends

T

-

ovERILOW

Victory

Government: Total Support exceeds 60

FARC: Total Opposition plus FARC Bases
exceeds 25.

AUC: AUC has more Bases than FARC.

Cartels: Cartels have more than 10 Bases and
more than 40 Resources.

After final Propaganda: Closest to goal wins (7.3).




Modeling Strategy
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ovERILOW

Scope & Environment

Ends

Victory

Ways

COIN Operations

Special Activities

Government: Total Support exceeds 60

FARC: Total Opposition plus FARC Bases
exceeds 25.

AUC: AUC has more Bases than FARC.

Cartels: Cartels have more than 10 Bases and
more than 40 Resources.

After final Propaganda: Closest to goal wins (7.3).

&
Train + Air Lift or Eradicate?

[ Air Lift

1 space to 1 space

Purpose: Augment Government forces and Support.

Location: Any Departments or Cities.

Cost: 3 Resources per space selected.

Procedure: At each selected City or Govt Base Dept,
place up to 6 cubes. Then, in up to 1 selected
space, replace 3 cubes with 1 Govt Base or—if
Troops, Police, and Control—buy Civic Action.

\

Purpose: Mass Troops quickly for an Operation.

Accompanying Op: Any.

Location: Any.

Procedure: Move up to 3 Troops from any 1 space
to another.

‘

J

 Patrol

N
+ any Special Activity?

—

max 1 space

Air Strike

Purpose: Protect LoCs and redeploy among Cities.

Location: Any LoCs or Cities.

Cost: 3 Resources total.

Procedure: Move any cubes into or along adjacent
LoCs or Cities, stopping at Guerrillas. In each
LoC, Activate 1 Guerrilla for each cube there.
Then, if desired, conduct a free Assault in 1 LoC. )

Purpose: Destroy exposed Insurgent unit.

Accompanying Op: Patrol, Sweep, or Assault.

Location: Any 1 Department or LoC.

Procedure: Remove any 1 Active Guerrilla or Base
(Bases last).

~

sweep + any Special Activity? )

(Eradicate

~
max 1 space

Purpose: Enter area, find enemy (not on final card).

Location: Any Cities or Departments.

Cost: 3 Resources per space selected.

Procedure: Move any Troops onto adjacent
Guerrilla-free LoCs, then into adjacent selected
spaces. Activate 1 Guerrilla for each cube there.
Forest—Activate 1 for every 2 cubes.

Purpose: Destroy rural Cartels Bases; gain Aid.

Accompanying Op: Any.

Location: Any 1 Department with Cartels pieces.

Procedure: Aid +4. Remove all Cartels Bases there.
Shift that or an adjacent Department 1 level

toward Active Opposition, if possible; if not, place

a FARC Guerrilla in that Department.

J




Modeling Strategy

Scope & Environment Ends Ways

R - O O Qe = R0 R Victory ) COIN Operations Special Activities
Government: Total Support exceeds 60 i Train + Air Lift or Eradicate? 1 ( Air Lift 1 space to 1 space )
FARC: Total Opposition plus FARC Bases
exceeds 25. Purpose: Augment Government forces and Support. Purpose: Mass Troops quickly for an Operation.
AUC: AUC has more Bases than FARC. Location: Any Departments or Cities. Accompanying Op: Any.
Cartels: Cartels have more than 10 Bases and Cost: 3 Resources per space selected. Location: Any.
more than 40 Resources. Procedure: At each selected City or Govt Base Dept, Procedure: Move up to 3 Troops from any 1 space
| After final Propaganda: Closest to goal wins (7.3). | place up to 6 cubes. Then, in up to 1 selected to another.
space, replace 3 cubes with 1 Govt Base or—if
- Troops, Police, and Control—buy Civic Action. | )
L ¥ B M e an S i Patrol + any Special Activity? ) fAir Strike max 1 space‘
Purpose: Protect LoCs and redeploy among Cities. Purpose: Destroy exposed Insurgent unit.
Location: Any LoCs or Cities. Accompanying Op: Patrol, Sweep, or Assault.
Cost: 3 Resources total. Location: Any 1 Department or LoC.
Procedure: Move any cubes into or along adjacent Procedure: Remove any 1 Active Guerrilla or Base
LoCs or Cities, stopping at Guerrillas. In each (Bases last).
LoC, Activate 1 Guerrilla for each cube there.
L Then, if desired, conduct a free Assault in 1 LoC. J )
4 N (@ )
sweep + any Special Activity? Eradicate max 1 space
Purpose: Enter area, find enemy (not on final card). Purpose: Destroy rural Cartels Bases; gain Aid.
Location: Any Cities or Departments. Accompanying Op: Any.
Cost: 3 Resources per space selected. Location: Any 1 Department with Cartels pieces.
Procedure: Move any Troops onto adjacent Procedure: Aid +4. Remove all Cartels Bases there.
Guerrilla-free LoCs, then into adjacent selected Shift that or an adjacent Department 1 level
spaces. Activate 1 Guerrilla for each cube there. toward Active Opposition, if possible; if not, place
L Forest—Activate 1 for every 2 cubes. J L a FARC Guerrilla in that Department. )




Implications For Commercial Wargaming

ASimplify

ADonodot fall in | ove

AExploit other modeling media




Simplify to the Hilt
And Question Each Simplification against Your Purpose

Just as the ability to devise simple but evocative models is the signature of
the great scientist so overelaboration and overparameterization is often
the mark of mediocrity.

--George Box, 1976

Everything should be as simple as it can be, but not simpler.

-- Folks paraphrasing Einstein paraphrasing Occam
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Donot Fal | Il N Love
...At least Not Too Quickly

E Gavrilo
Voygvoda of Pskov




Combine Modeling Media
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Implications For Educators

AWe can teach systems thinking

AFrame or sim?

Alnvite students to attack your model




ry to Teach Systems Thinking Without Models
| Dare You
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(27) Their arrival transformed our fortunes, so much s0
dat h ded:

our who lay ¥
Selves on their shiclds and began the fight afresh. The order-

enemy. So 100 the cavalry tri
desertion by fighting everywhere in an attempr to outdo the
egionaries. The enemy, however, even at this critical moment




Frame Game or Sim Game?
Learning Objectives may call for one or the other

Simulation
Games

__




Donot oNaurCiasstoom Model IsWrong
Invite Student Critique

Army War College
FIRE IN THE LAKE

Mar2016




Implications For Intelligence Analysis

ATry a tabletop
AModelbuild in multiple disciplines

ADraw a picture




Pre-Coord Your Models
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