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IRIS (Interactive Robustness analysis and parasidtgerence for multicriteria Sorting) is a DeoisiSupport
Software designed to address the problem of soatisgf of actions (alternatives, projects, candijattc.) into
predefined ordered categories, according to theiluations (performances) on multiple criteria. Fmtance, it
may be used to sort funding requests accordingettt kategories (e.g. “Very good”, “Good”, “Fair'Not
eligible™), or to sort loan applicants into cateigsr(e.g. “Accept”, “Require more collateral”, “RRet”), or to
sort employees in a company into categories tHatelancentive packages, etc.

IRIS implements the methodology presented in Diag.€2002), using a pessimistic concordance-oahljant
of the ELECTRE TRI method. Rather than demandimgige values for the ELECTRE TRI parameters, IRIS
allows to enter constraints on these values, naasdignment examples that it tries to restoreddsa module
to identify the source of inconsistency among thestraints when it is not possible to respectfalhem at the
same time, according to a method described in Mzzusst al. (2002). On the other hand, if the cairgs are
compatible with multiple assignments for the acdidiRIS allows drawing robust conclusions by intizgthe
range of assignments (for each action) that daontradict any constraint.

The main characteristics of IRIS are the following:

IRIS implements a concordance-only variant of taegimistic ELECTRE TRI.

IRIS accepts imprecision concerning the criteridgives and the cutting level. The users may indicate

intervals for each of these parameters, as weilhaar constraints on the weights, rather thangpein

forced to indicate precise values for all thesepwters. Furthermore, the constraints may be define
indirectly, as indicated in the next item.

* |IRIS accepts assignment examples, where the usgicate minimum and maximum categories for
some of the actions, according to their holistagement (e.g. “action a-1 is a typical element 8f,C
or “action a-2 should be placed in category C3ighér”, or “I hesitate: action a-2 should be plaged
category C3 or C4"). These assignment examplegamslated into constraints on the parameter
values, meaning that the assignments of ELECTRESHRUId restore these examples.

» When the constraints are inconsistent, IRIS infecembination of parameter values that least \éslat
the constraints, by minimizing the maximum deviati®hen, it shows the sorting that corresponds to
these parameter values (see example in Fig. Iithéfmore, a module becomes available to determine
the alternative subsets of constraints that musebmved to restore the consistency (see example in
Fig. 2).

* When the constraints are consistent, IRIS inféiceatral” combination of parameter values by

minimizing the maximum slack. For each actionepitts the category corresponding to that

combination, as well as the range of categoriegevtiee action might be assigned without violating



any constraint (robustness analysis). For eaclyoatéen the range IRIS may also determine a
combination of parameter values that assigns ttiereto that category (see example in Fig. 3).

* Moreover, when the constraints are consistent, IR& compute some indicators concerning the
precision of the inputs (by estimating the voluri¢he polyhedron of all feasible combinations of
parameter values) and the precision of the ouffiyténdicating the geometric mean of the number of
possible assignments per action). See examplayirdFi

*  These features allow decision makers to buildrsgrnodels in a progressive and interactive manner,
where the output at a given iteration is used idaythe revision of the input for the following riggion.
The general idea is to start with few constrairithe parameter values, adding more inequalities as
product of an interactive learning process aboeifptfoblem and the method. This process should aim a
progressively reducing the set of accepted comibimabf parameter values, until the end users
(decision makers, problem owners) are satisfied thieé results’ precision, and yet comfortable with
and confident about the constraints introduced.

The final outputs of the procedure are:

» aset of constraints and assignment examples dgfamset of acceptable combinations of parameter
values;

» aninferred combination of parameter values dedirsirmodel in a precise manner;

* aprecise assignment or range of assignments ébraaion in A that is robust with respect to the
constraints inserted.

However, the most important outcome may be thaetiteusers will increase the insight on their viadhe
problem, learn about their preferences, and wiisidy modify their opinions.
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Figure 1. The proposed sorting does not restoragbginment example that al belongs to C3 duetmsistent
constraints. It corresponds to the parameter vahgisated on the right bottom of the screen.
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Figure 2. Given an inconsistent system of condsgion the left), IRIS suggests five alternativeysvto restore
the consistency by removing constraints. The fitgigestion is to remove constraint no. 2; the fifiggestion is
to remove constraints no. 7, 8, and 12.
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Figure 3. There is a range of categories where aetitn may be assigned to without violating angstaint
(e.g. a robust conclusion is that a2 is not wona@ IC3). The proposed assignment (darker cellespands to
the inferred parameter values shown in the lastabtlie grid on the right. The parameter valuessshim the
penultimate line of that grid lead to the assignhtdm28 to C5, corresponding to the selected Hahe user
chooses another cell these values will change. #Y& shows that a28 cannot be assigned to Cxdiega of
the parameter values that are chosen.
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Figure 4. (Left:) the constraints define a 7-dimengpolytope of very small volume; from the combioas of
parameter values that satisfy the bounds, aboB84d 4lso respect the remaining constraints. (Righ€)
geometric mean of the number of categories wherk aetion may be assigned (respecting all the cains) is
now 1.357, which is less 47.7% relatively to theyious iteration.
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