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Multiobjective Programming

Multi-objective optimization — Theory, Algorithms, and Applications by Matthias Ehrgott
(http://www.lamsade.dauphine.fr/~gold/COST_slides/HanLecturel ME.pdf & Lecture2~5_ME.pdf)

Multiobjective programming and planning - Google Books
(http://books.google.com.tw/books/about/Multiobjective_programming_and_planning.html?id=GFtwGswaMKY C)

Lecture 9: Multiobjective Programming (http://www.unc.edu/depts/stat-or/courses/provan/STOR614_web/lect9_multi.pdf)

e MULTIOBJECTIVE PROGRAMMING
o Conflicting between Objectives (Goals) => Trade-off among objectives
o Non-dominance, Non-inferiority, “Efficiency,” or “Pareto Optimality”

o Terminology
= Feasible Solution (Feasible Region)
= Decision Space vs. Objective Space
= Tradeoff #3% vs. Pay-off &
= Noninferior Solution or “Best-Compromise Solution”2t-% (%
o Categories of MOP Solution Methods
= Information Flow: Bottom-Up or Top-Down
= Techniques that Incorporate Preferences
o Generating Techniques: Evaluating Alternatives, Decision Support
= Weighting method, Constraint method
= NISE algorithm for two-objective problems
= Multiobjective simplex method, and others
o Number of Decision Makers

e NONINFERIOR SOLUTION GENERATING TECHNIQUES
o Weighting Method
= Indifference Curve (Linear)
= Extreme Points (in Objective Space)
= Computing Procedure:
1. Specify the weights (positive, normalized)
2. Rearrange the objectives
3. Find the optimal solutions
4. lllustrate the solutions as points (extreme points) in decision space
5. “Interpolate” the noninferior sets
o Constraint Method
= Range of the Objectives
= Computing Procedure
1. Find the ranges of the objectives (construct the payoff table)
2. Specify number of intervals (constraints)
3. Rearrange the programming model and find the optimal solutions
4. Plotting the solutions in decision space
o The NISE (Non-Inferior Set Estimation) Method (Cohon, 1978)




= Working on the Objective Space

= Convexity of the feasible region
= The Algorithm (Calculation Procedure and Termination Criteria)

1. Optimize the objectives individually (construct the payoff table)

2. Find the weighted objective, optimize it and calculate the termination criterion

3. Decide whether stop or continue; repeat 2 if not stop
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Multiple Criteria Decision Making
(MCDM)

an the decision criteria
be quantified directly?

Are the decision
makers’ preference
given in advance?

Multi-Attribute Decision
Making (MAMD)

ATte there target valug
for the criteria?

Goal
Programming

Programming preference

h 4
Multiobiective Interactive MODM methods
) or MODM incorporating DM’s

o HOMEWORK #8 (2013/06/11 due): Please use What’sBest and apply both the weighting
method and the constraint method to solve the example illustrated in Cohon (1978). The

model can be formulated as the following.

Maximize Z(X,,X,) =[Z,(X;,X,), Z,(X;, X,)]
where
Z,(X;, X,) = 5%, — 2%,
Z, (X1 %) = =X, + 4%,
St X +X,<3, X +X,<8
X, <6, X, <4




