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The Industrial Engineering (IE) Departmehttp://www.ie.metu.edu.fy/of Middle East Technical University
(METU) has approximately 20 full-time faculty membe600 undergraduate students, 200 M.S. studamds,
15 Ph. D. students. Faculty members and studentiuct research in a wide spectrum, covering maggsaof
IE. The research constitutes methodological devetmts as well as application projects for the ipudotd
private sectors. Every year, teams of senior-lsitedents undertake some 20-25 Systems Desigrcis dge
different organizations under the supervision efifty members. Additionally, faculty and gradustedents
are regularly involved in projects and consultingded by various organizations.

| will briefly review the Multiple Criteria Decisin Making (MCDM) — related research we have been
conducting in recent years. Some of this researiththe form of developing approaches for theegah
MCDM area. Some address MCDM issues in differantfional areas. Some research consider multiple
criteria explicitly in real life applications andme provide decision makers (DMs) an indirect suppo
potentially interesting solutions.

The 15th International Conference on MCDM was oigeed at METU in 2000 and Murat Kéksalan chaireal th
organizing committee. Many presented researchrpapere submitted after the conference and thase th
survived a thorough review process were colleatettié Proceedings of the conferefte.

| will summarize our recent research efforts uretareral headings.

Multiobjective Combinatorial Optimization (MOCO)

MOCO is an exciting research area that has beadistegrowing in recent years. The problems iis thiiea are
computationally difficult and modern heuristic sgahave been widely used. Evolutionary methode liaen
particularly useful. We have been involved in MO@Search. The literature is flooded with appreadhat

try to generate the efficient frontier for bi-crite problems. While we also develop approaches for
approximating the efficient frontier of a generaDKBO probler¥, we find it important to converge towards the
most preferred solution of the DM through an intéikee approact?’ or to generate the efficient solutions in the
preferred regions of the solution sp&te.

Many scheduling problems fall under the categdil®CO. We have been studying scheduling problems
extensively. Many of these are bicriteria problerB®me studies try to generate the efficient fesrwhile
others try to converge the most preferred solutioder certain assumptior$:>41%22333%4¢ility location
problems are another class of MOCO problems weesdt

Ranking and Sorting

Ranking of alternatives based on multiple critéida many applications in real life. We developedksal
approaches in this area and applied some of tiéM’A closely related problem is the so called sorting
problem where alternatives are categorized intoraber of preference-ordered classes. We havedmrg
research in this area as well. In addition to mepeblication§?>?®“° we have several ongoing projects.
Performance evaluation is another closely relateblpm we have consideréd.



General MCDM

We have been studying interactive approaches limngtime. We may cite two recent approachesifatifig
the most preferred solutions of DMs for continusakition spacé$and for discrete alternative séts.
Searching the discrete alternative set is compuutaliy easier. We developed an approach thattmiebtain a
discrete set of alternatives that represents tdenlying continuous solution space Wéll.

We also worked on outranking-based models andvietah aspects of MCDM?16:31:32

We have two overview papers intended as introdyataaterial to those who want to get acquaintedh wit
MCDM. '8

Applications

In many of our work with the industry we consideultiple criteria. In some, we explicitly evaludtee criteria
and in others we explore the solution space in suehy to facilitate DMs to consider other critdvisfore
making the final decision®®°*"% We regularly prepare teaching material basedusmpmactical experiences
from the application projects. These also incoapmmultiple criteria either directly or indirectlyfwo case
studies we prepared won the first prizes in the22@@d 2006 INFORMS Case Competitidhé’

An important application area for MCDM is producdaprocess design. Values of design parametegstaff
various performance measures and the relationisiging/ nonlinear. In the literature various aggregn
functions have been used to determine the valudeifin parameters. We proposed an interactiveoapp

that progressively incorporates the DM’s prefersrioéo the solution process of determining thegtesi
parameteré? Our approach conveys the past developments iM@BM area into product and process design.
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