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This article summarizes 10 years activities oftethodology of Decision Analysis (MDA) Project $A8A.
The MDA Project has aimed at exploring, develo@ng implementing methods of decision support fer th
applied research problem areas in which IIASA tsvac The emphasis of the project was on formahoes of
analysis and evaluation: the activities, therefarere more of a mathematical than of a computingnse
nature. In the last few years, the work of the @gbhas become more related to other IIASA actisijti
particularly in the environmental area.

Introduction

The Methodology of Decision Analysis Project hadradsed the broad area of developing ways in wichal
methods may help in preparing and supporting datisiaking. This area of concern is becoming more
important for two main reasons. First, becauseetlleffects of prospective decisions need to buated and
second, the decision making processes themselgdseaoming more complex because of the involvemient
numerous parties and interests. A more precisalatadled evaluation and analysis of the effectgrogpective
decisions needs to be made. Methods also havedeusdoped to support the selection of decisioeseRt
progress in computation and information technologke it indeed possible to implement intelligentimoes of
decision support. There are several paradigmsifeligent decision support; for instance, the raathtical
approach, the rule-based approach and the blackfymoach. However, it is not at all clear whichaaigm
should be used in which situation. In fact, experéeindicates that quite often a combination ofrapphes is
preferable. The research focus of the project wasviestigate when and how which approach shouldsed.

For each of the possible approaches, fundamersadreh is being done in several research instititeser the
world. One aim of this project was to build a bedmetween that fundamental research and IIASA&saré
application. This bridge should have two-way t@ffie., that theoretical and methodological woekdmne in an
environment where many of the real problems aretified, and that IIASA have this type of in-housepertise
available.

The MDA Project was discontinued at the end of 18@6many of the activities that have proved tabeful at
IIASA are being continued now within the Risk, Mdidg and Policy (RMP) Project at IIASA. In SummeFary
a new project on Decision Analysis and Support stdirt at IASA new activities in the field of deimn
support.

Objectives

The main objective of the activities summarizedehisrto acquire the knowledge, methodology andstémi
developing decision analysis support methods fagses of research problems within IASA's areastefest.
Typical problem classes would be those of landaigkland cover change, ozone, acid rain, and pmtlun
river basins. The objective is not to make tootsafarticular problem, but rather to develop tdbét would
address a particular class of problems and thabearsed as building blocks for treating a pargéicproblem.

Approach and Activities

The central part of the Project's activities comtimito be the acquisition of knowledge, methodokyy tools
for developing decision analytic and support meshfod particular problems within IIASA's areas ofdrest.
These activities are flanked by two other typeadiivities:

(1) the implementation of decision support methimdspecific problems, stemming from other IIASA
projects, and



(2) exploring new methods which could be potentialieful for those projects and related problems.

Both of these activities, in turn, support the calnactivities. Moreover, the implementation of d&mn support
methods is useful to obtain experience with thehawdlogy developed in the Project and hence neiwites
can be triggered by any observed weak points.

Acquisition and Implementation of Knowledge, Metbtmhy and Tools

The Project collaborates with several other IIASAjects and ongoing research in this area. The staskes
are also be used for testing both the methodolagyte@ols. We outline here several on-going andrece
activities.

Research of decision support methodology in tha aféand use policies is continued in collabomatidth the
Land-Use and Land-Cover Changes Project and wélrtod and Agriculture Organization (FAQO) of United
Nations. Good results were obtained with an opttnin method based on interior point methods anld wi
using Multiple Criteria Model Analysis methods teetproblem of Agroecological Zones.

In collaboration with the Transboundary Air PolartiProject, extensions to the existing methodsalsib be
developed for the new versions of the RAINS modeEurope and for the RAINS model for Asia. Curhgnt
we concentrate on the development of software toolanalysis of the Ozone model (which is a lssgale
non-linear programming problem). Therefore theatmdration with the TAP Project will include contation of
the development and application of tools for theegation and analysis of medium and large scaleniztion
models, both for linear and non-linear problems.

The methodology for supporting decisions regardiader quality in river basins and a dedicated dewis
support system (that uses multicriteria model aigjyhas been developed and applied in joint rekeaith the
Water Resources Project on the Nitra case study.

The activities of the Environmentally Compatibleelgy Strategies project result in large scale,yoadl
conditioned LP problems. The HOPDM (interior paimtthod based LP solver) is being successfully agpb
those optimization problems. That provides an opmity for extending the collaboration to the joiasearch
on formulation and solution techniques for the esponding class of optimization models.

For all mentioned activities, the modeling procglssuld be improved. Therefore, the introductiomeiv
modeling tools in these areas will be investigdtasled on the progress that has been made in sezstwith
automatic modeling aids for optimization problems.

Further improvements of multicriteria model anadyfsir decision support and modular solvers foredéht
types of optimization problems has been done ianegears. The long-term collaboration with a grotip
researchers in Poland and with several IIASA ptsjecbeing summarized in the form a book and sgver
modular software packages. The software is availabe of charge for research and educational pegpand
there are already several hundreds of users o$dtifiteare world-wide. The software is availableotigh the
Web (please see URbttp://www.iiasa.ac.at/~mardkr details).

Long term collaboration with the Japanese Resdasthutions provides also real-world case studies
methodology and software for model based decisippart. In recent years this collaboration has eatrated
on development of a computer simulation model torege impacts of climate change by the greenhetfset
on agricultural production and arable land-use,thrdise of this model to predict these impacthénAsia-
Pacific region. The aim of this research is to disatively analyze the current demand and supplasion
between funding agencies and research institutscaalso clarify the future balance between tlvisl lof
demand and supply. This research results is recowhatieon of the most efficient ways of promotinglzgd
environmental research for the research institltés conducted in collaboration with several vt
organizations such as: the Asia-Pacific NetworkGtwbal Change Research (APN), the International@mof
Funding Agencies for Global Change Research (IGBAJ, the START Regional Committees. This research i
done in a close collaboration with the Nationatitnge for Environmental Studies (NIES) in Japad &ith the
LUC project at IIASA.



The usefulness of neural nets for decision sugmstbeen investigated in cooperation with the Véaenn
University of Economics and Business Administratéol with the Technical University of EindhovengeTh
Netherlands. The Austrian Ministry for Sciencess&ach and the Arts awarded funds for this activitye
purpose of the study was twofold: first, to devetoprototype neurocomputing architecture for thalysis of
satellite data in order to identify the type ofdamse, and second, to compare the performance girttotype
architecture with existing statistical techniques.

Workshops

Since 1987 the annual workshop on Advances of Mitlogy and Software for Decision Support is orgadiz
in cooperation with Professor Y. Sawaragi, Chairrogthe Japan Institute of Systems Research. Eaah y
about 40 researcher and practitioners meet at || &S view advances of decision support methodotogyits
applications to real-world problems.

Several smaller workshops have been organized exifgptopics of methodology and modeling for demis
support. The abstracts of workshops organized 2886 and the information about currently organized
workshops are available on the Web.

Results and Applications

Selected, primarily methodological, results werarsitted to refereed journals. Other results wetdiphed as
IIASA Working Papers. An edited volume on methodlosoftware and applications of Decision Support
Systems which summarizes the last few years o&rebewill be completed in 1997. The list of pubtioas is
available on the IIASA's Web, many of these pultiares are available in electronic form on-line.

Several modular software packages are also avaithlbugh the Web, free of charge for research and
educational purposes. This includes:

MCMA: Modular tool for multicriteria model analysi¥his includes the tools developed in recent years
LP-DIT (Linear Programming Data Interchange TobB;MULTI (a modular utility for generation of
multicriteria problems) and ISAAP (a utility fortaractive specification and analysis of aspiration-
based user preferences, with optional interpretatiderms of fuzzy sets).

Solvers for linear programming and mixed integergpamming problems developed in the last few
years in collaboration with Polish researchers.

The software and its documentation (as well assactethe publications available on-line, and infation
about current activities, and about selected paBtiges) can be found at the URL:
http://www.iiasa.ac.at/~marek




