DA 4410 MODELS OF CONFLICT 
Syllabus
Professor 
Times and Classrooms: 
 Segment 1: 1000-1150 Tuesday & Thursday, IN-325
Segment 2: 1300-1450 Tuesday & Thursday, IN-263

Grading

10% Presentations, Homework, Labs

Thinking Strategically or other assigned presentation-as assigned


Presentation of Final Model-lesson 20
45% Quizzes (3 take home quizzes)
Quiz 1-Decision Theory,  Linear Programming, Multi-attribute Decision Making
Quiz 2- Game Theory I

Quiz 3- Game Theory II
45%  Final Course Project –written project due not later than  Wednesday March 19 by 1200 hrs.

Homework and Grading Policies

1. Discussion of Homework: You are encouraged to enter into full and free discussion of all homework assignments during DA 4410.  There is no requirement to document assistance received on homework.  Homework is your chance to learn the necessary concepts, and classmates are excellent sources of knowledge (usually!).

2. Course Projects:  Students again may enter into full and free discussion of all projects completed outside the classroom.  While discussion of the project is encouraged, it is expected that each student (or team) will submit his or her (or team’s) work.  You must properly acknowledge any outside references (beyond issued course materials) used and clarify the degree of any assistance received from others.

3. Take-Home Quizzes and/or Tests.  Once you start the quiz or test, it is expected that you work the quiz or test by yourself.  In any case, you must properly acknowledge any assistance received or additional resources used.

4. Grading Policy.  Your grade will not be reduced because you obtained ideas and data from any source.  However, your grade will be reduced if your work leans too heavily on a single source or sources, employs an excessive degree of verbatim use of another’s work. Students should not copy another students solution or partial solution.  
Textual Material
PP: Principles and Practice of Mathematics: in readers Sections 8.5 and 8.7

GWF: A First Course in Mathematical Modeling,  in readers Chapter 7
GFH: A First Course in Mathematical Modeling, in reader Chapters 9 & 10, 5th edition (draft chapters)
FAPP: For All Practical Purposes-selected chapters in readers 

Straffin: Game Theory and Strategy, selected chapters in readers
TS: Thinking Strategically, All chapters-real text

To succeed you have to prepare for class.
DA 4410   Course/Sequence Project

Candidate Projects

1. Apply decision theory, AHP or TOPSIS, linear programming, or game theory to an application (preferably military) of your choice.

2. Apply decision theory, linear programming, or game theory to your proposed thesis.

3. Apply game theory to a topic covered in another course, especially a SOLIC course.  For example, does a game theoretic analysis or another methodology clarify an historical event?  Does it add insight to the decision making process?

4. Apply the modeling thought process (DA 2410, 3410, or 4410) to your thesis. 

5. Suggest a project to your instructor.

Coordinating Instructions

1. An abstract of your proposed project and outline of your model is due  around lesson 14.
2. A brief of your project proposal, possible variables, and possible methodology to employ. 

3. An oral presentation of your final project will be made during our final lesson, lesson 20.

4. The completed project is due by March 19 at 1200 hrs.  If necessary, you may submit the project electronically, but hard copy is appreciated.  Leave the hard copies outside my office, 103F, Root Hall. The project will be written and if it is a copy of your PowerPoint slide in-class briefing then be sure it has all required elements.

5. The written project is worth 45 % of your course grade. 

6. Document any resources used and any assistance received.

7. You may work individually or in teams (as approved by your instructor).

PREVIOUS COURSE PROJECTS

● Determining the Best Mix of Rotary-Wing Assets Using Linear Programming

● Winning the Village’s Support: A Game Theory Approach

● Road Network in Iraq: Optimal Mixed Strategy for the “Ambush Duel”

● Pursuing Counter-Narcotics Strategies in Jamaica

● Saudi Arabia’s Great Game

● Morocco’s Smuggling Dilemma: A Game Theory Approach

● India-Pakistan Nuclear Non-Proliferation Treaty: A Game Theory Approach

● Water Diplomacy in Middle East Turkey-Syria-Iraq: an N-Person Cooperative Game

● Increasing Naval Special Warfare Staffing: Modeling Alternative Approaches

● US versus Non-State Actor Game theory approach to dealing with terrorists

●Nuclear versus Conventional Submarines fleet: Should there be an optimal mix?

●Family Housing in Monterey—is there an optimal mix of rents and incentives to keep housing filled for various ranks?

●Is there an optimal mix of missions for PMI and US troops to perform in Iraq?

●Cameroon versus Nigeria in a dispute over land. What is their best strategy?

● Game Theory Course Software Template
●A Three Player Game:(Non-Zero Sum)  To explain the dynamical relationship between: The Peoples Republic of China, The Uyghur Autonomous Region (Xinjiang) of Western China, and Turkey
● China-North Korea Nuclear Dilemma

● MADM applied to Military and Civilian job opportunities

● Expected Value: Micro Assessment for Improved Video Poker Decision Making
● Strategy in the Vietnam War: as seen by game theory
● Convergence: Military Operations and Civilian Law Enforcement  A Non-Zero Sum Game
● Tactical Call out: A game theory approach

● The 2011 Moroccan Protests: Game Theory as a tool to predict the course of history
●Sequestration & American Politics: applications of Warlord game theory
Possible project topics:

(1) Terrorist strategies for swarming versus counter-swarming strategies for either US military or security police.

(2) Terrorist IED types and counter-IED activities by US or other countries.

(3) Game theory as applied to steroid use in baseball. Steroid use of players versus detection strategies of owners.

(4) Economic impact of stimulus package or government shutdown on banks and people.

(5) Can you get terrorists to the negotiations table? 

(6) Iraq and Afghanistan troop levels: a game theory model.

(7) Mexico’s drug problem and strategies to stop it in the US.

(8) Ban of the belly putter by USGA. Should it be banned?  Use Game Theory to determine the better strategy.

Format for written/PowerPoint project

Title page

Abstract

Executive summary (with results)

Introduction to problem (background, history, why the solution is important, key facts, etc).

Problem ID statement

Assumption and variable definitions

Model constructed

Model solution

Results

Sensitivity analysis (if applicable changing parameters or coefficients)

Conclusions

DECISION THEORY and REVIEW OF LINEAR PROGRAMMING
	Date
	Lsn
	Concepts
	Assignment

	1/7
	1
	Course Overview and Review of Expectation and Decision Theory I
Read Course notes, Notes pp. 2-5.

Read Section 8.5, PP, pages 514-527.
Read Chapter 9, Section 9.1 (AFCMM) on Expected Value

	HW, pages 526-527, 2,3,4,7



	1/9
	2
	Decision Theory:  (1) Under Risk and Under Uncertainty 
For (1)

Read Course Notes, Notes, pp. 6-18
Read PP, pp. 539-550.
Read Chapter 9, sections 9.2-9.4 (AFCMM) in Reader on Decision Theory
For (2) read handout

	HW:  Odd prob. from 1-17, Course Notes, pp. 15-18


	1/14 & 1/16
	3 & 4
	MADM-TOPSIS

Read Course Notes, pp. 19-31
	Lesson 4: lab on your own in small groups.

	1/23
	5
	Review of Linear Programming
Read Course Notes, pp. 32-42
Optional: RNS: 43-49.
Review as necessary section 7.2, A First Course in Mathematical Modeling (FGHW or 3rd edition)

Review Excel Linear programming material

HW. Problems 1-3, Course Notes,  page 42
Lab: Solving large scale problems. Review the SOLVER in Excel.
	HW. Problems 1-3, Course Notes,  page 42
Handout Quiz 1   due next lesson 


INTRODUCTION TO GAME THEORY

	Date
	Lsn
	Concepts
	Assignment

	1/28
	6
	Introduction to Game Theory

Zero-Sum Games

Total Conflict: Pure Strategies for 2-player games
Read FAPP : 561-569

Read Course Notes, pp. 50-59.


	HW: problems 1-13, Notes,  pp. 60-63.



	21/30
	7 
	Total Conflict: Mixed Strategies for games with 2-players.
Read Course Notes, pp. 64-68
FAPP, Read  pp. 569-579

HW, odd problems 1-13, pp.  69-72

	HW, odd problems 1-13, pp.  69-72


	2/4
	8
	Review of Zero-Sum Games & bigger games using

Linear Programming 
Intro to N-person games (Straffin, chapter 19)

Read Course Notes, pp. 73-76.

HW. problems 1-6, pp. 77.
 
	HW. problems 1-6, pp. 77.


	2/6
	9
	3-Person zero-sum games (Straffin, chapter 19)
Course notes, pp. 78-82
	

	2/11
	10
	Introduction to Non-zero sum games

Partial Conflict Games: Prisoner’s Dilemma, Games of Chicken, battle of the Sexes, etc.
Partial Conflict Games: The Game of Chicken

Review any questions on zero sum games.

Read Course Notes, pp. 83-86.

HW: problems 1-4, pp. 87-88.


	FAPP: 579-584

Problems 18, 19

HW: problems 1-4, 87-88.




STRATEGIC MOVES: COMMITMENTS, THREATS AND PROMISES

	Date
	Lsn
	Concepts
	Assignment

	2/13
	11
	Strategic Moves I
Read Chapter 14, Straffin

Read Course Notes, pp. 89-96
HW: Straffin, problem 1


	Straffin Chapter 14, page 91 Problem 1



	2/18
	12
	Strategic Moves II and Cuban Missile Crisis Model Review last lesson and HW problem 1 (Straffin) Read Course Notes, pp. 97-114 Case Study: The Cuban Missile Crisis (from COMAP) in reading of notes.

	Review Straffin Chapter 14 and review Problem 1



MODELING USING GAME THEORY
	Date
	Lsn
	Concepts
	Assignment

	2/20
	  13
	Utility Theory
Read Straffin, Chapter 9

HW: Straffin: pp. 49-55, problems 1 & 3.
Read Course Notes, pp. 15-122
Fair Play: Trump divorce and Inheritance Models make a presentation

	HW: Straffin: 49-55,Pr 1&3
Fair Play presentations

	2/25
	  14 
	Modeling Using Game Theory I—application and in-class activity of utility theory
	Straffin,  Guerrillas and Police pp. 27-29.  Missiles pp. 29-30.


INTRODUCTION: NONZERO SUM STRATEGIES 
	Date
	Lsn
	Concepts
	Assignment

	 2/27
	  15
	Nash Equilibrium: Non-cooperative Solutions
The Equalizing and Prudential Strategies
Read course notes, pp. 121-128.

Read Straffin, Chapter 11

HW: Straffin Chapter 11, 1, 2a ,3.
	Straffin: 71-72

Problem 1

	3/4
	16
	Linear Programming in larger non-zero sum games & Equalizing Strategies: Evolutionary Stable Strategies example  
Read Course Notes: pp. 129-135.
	Handout &

Straffin 93-101, Problem 6

Presentation: 

Gun Control in Counterinsurgency: 
A Game Theory Analysis by Chad Machiela


Modeling and NASH ARBITRATION

	Date
	Lsn
	Concepts
	Assignment

	3/6
	17
	Nash Arbitration Scheme: Cooperative Solutions
Read Course Notes, pp. 136-141
Read Straffin,  102-111, Chapter 16

HW: Chapter 16, problems  1 & 6.


	HW: Chap 16, 1 & 6

	3/11
	18
	Nash Arbitration II
Negotiation in Nonzero Sum Games
Read Course Notes, pp. 136-141
Read Straffin, Chapter 16

HW: Chapter 16, problems 1 & 6.


	Straffin 102-111, Prpb 1 & 6.



N-PERSON GAMES and COALITIONS

	Date
	Lsn
	Concepts
	Assignment

	3/13
	19
	 N person Non- Zero-sum games and Coalitions 
Read, Straffin, Chapter 19 pages 127-133

Read, Course Notes, pp. 141-156, mainly 151-156
HW. Problem 3 (page 133 Straffin)

	Straffin 127-133

TS Ch 11

TS: Chapter 13 case Studies 1 & 2
HW. Problem 3 (page 133)

	  3/18
	20
	Final Course Project Presentations by students

	Oral presentation of course project


