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Unicriterionmodels have been developed from the beginning of OR.

The search for optimal solutions can be difficult but it is a well-stated 

mathematical problem and a lot of work has been done to solve many 

optimization problems.

On the other hand these models focus on a single objective that often is purely 

monetary: maximize profit or minimize cost. This approach was acceptable in the 

context of economic growth experienced after WW2. Starting with the oil crisis 

in the 70ôs, it began to appear short-sighted. Short term profit can be an objective 

but it certainly is not the only one...
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Multicriteria models make it possible to take into account several criteria at the 

same time. Either quantitative or qualitative.

It becomes possible to consider alternative criteria such as technical, social or 

environmental factors besides monetary ones.

The price to pay for this advance is that no optimal solution generally exists to 

multicriteriaproblems as the criteria are to some extent conflicting with each 

others. The challenge of MCDA is to assist decision makers in finding best 

compromise solutions.
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Here are a few examples of decision or evaluation problems where several 

criteria are obviously important in order to compare and evaluate different 

choices.

For instance, the location of a new plant should take into account financial 

factors (investment and operation costs), technical factors (logistics, raw 

materials availability, ...) as well as social and environmental impacts.

Similarly the purchase of new equipment should take into account various 

qualitiy factors besides the price of the equipment. Finding the besquality/price 

ratio is a multicriteriaproblem.

Achieving sustainable development is also a multicriteriaproblem has it includes 

at least three often conflicting dimensions: economy, men and environment.
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We consider problems including a set of actions (either potential decision or 

items to evaluate) and a set of criteria that are used to model the preferences and 

the objectives of the decision-maker.

The next slides show examples of the resulting two-way multicriteriaevaluation 

tables.
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Actions and criteria form the two dimensions of the multicriteria table.

As it can be seen, criteria are usually evaluated on specific and possibly quite 

different scales.
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In the case of a plant location problem, the actions correspond to the potential 

locations (sites) and criteria can possibly include investment cost, operations cost, 

environmental impacts, ... And many others.



12

In the case of the purchase of new equipment, the actions correspond to the 

different available products and the criteria can include the price of the 

equipment as well as quality factors such as the MTBF (mean time between 

failures) or the quality of the maintenance for instance.



13

We now consider a very simple yet didactic example to illustrate the 

PROMETHEE and GAIA methods.

In particular we limit ourselves voluntarily to five criteria. In an actual problem 

of course there could be more or different criteria.
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Six completely fictive cars are compared. They are given suggestive names that 

indicate clearly their strengths and their weaknesses. In that way we will be able 

to check the consistency of the results provided by PROMETHEE and GAIA .

In actual decision problems the decision maker rarely has such a large knowledge 

and will progressively discover the conflicts between criteria and the specific 

profiles of the actions using PROMETHEE and GAIA .
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Before we look at the PROMETHEE and GAIA methods it is important to 

understand that four different problematicscan arise in practice.

We focus on the two last one as PROMETHEE is a ranking method and GAIA

is a descriptive one.

PROMETHEE can also be used in a choice problem.

Extensions of PROMETHEE have also been proposed for sorting.
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A very common and simple approach to multicriteriaproblems is the weighted 

sum.

In that case weights are allocated to the criteria to express the priorities of the 

decision maker. Weights are positive numbers and represent the relative 

importance of the criteria for the decision maker.
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For each action a, a global value V(a) is computed as the weighted sum of the 

evaluations of that action over all the criteria.

It is then possible to rank all the actions according to their weighted sum values.

A typical example is the weighted average of exam scores for evaluating 

students.
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This first example show that excessive compensations between criteria can 

associate a high weighted sum value to an action that is not well balanced with 

possibly important weaknesses on some criterion.

The weighted sum approach can propose unbalanced solutions that clearly are not 

good compromises in a multicriteriacontext.


