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Multirncthoclology is tlre concc.pt ol' conrbining dilTerenL oper¿rtions re-
scr lch (OR) rncthocls l i ¡ r  solv ins cct lnplex problems. This work deals
ui th r  broad ra lqc of  OR mcthocls.  inc lucl ing both hard ancl  sol t  ap_
proaches. Dil'lc'rent cl¡ssificatio¡ criteria are plesented in orcler to con_
st i tutc a l ' rarrcwot k lor  c l toosi¡ rs rnt l  co¡nbin in,q d i t1erent  methods in a
pract ic¿l  problcrn-solv inu plocess.  A pr incipal  f inc l ing is  that  problem-
solving lbl ntcssy problents can be auansed as a search-leatn-debate pro_
cess basctl on so-called co¡rnrunic¿rtive rationality. Finally, conclusions
and a resc¿rch ¡tcrspcctivc arc presented.

2 - A method of analyzing ordinal data
'Ibhru 

Uetl¿t, Faculty of Science and Technology, Seikei
Univclsity. 3-3- I  Kichi joj i-Kitamachi, I80-8633,
Musashino-Shi, Tbkyo, Japan, neda@st.seikei.ac. jp

Nishisato p|o¡roscd a sinrple rncthod ol analyzing ordinal data, which are
obt¿rincd by asking N sLrtrlccts to rank M objects accorcling to the older
o{ tlrcir prclcrence. Hc assigneti a predetermined score for each order
of objects, but tlte scorc is sirlilar to an initial value in conioint analv_
sis. A nrct lrod of dctermining scores which should be given for ordinal
dal"a is proposed, whcrc variance arlong stimuli is maximized. For the
purpose ol treating valiirncc arnong subjects a special for.mulation is also
proposcd.

3 - Comparing the Aggregation Method in Analyt ic Hi-
erarchy Process

Chang-tzn Chiang, Gradu¿rte School of Management, Ming
Chuan Univcrsiry, 2-50, Chung Shan N. Road, Sec.S,, I  I  103,
Taipei, Afghanistan. ctcamber@ mail .yr_rst.edu.tw, Ll¡ l
Cht¡t-Tsiti

In AHP, indiviclual jucknrents can be ¿rggreg¿rted in several ways, and the
¡¡ost u-selll iuc thc aggfegirtit¡n of indiviclual judgmentsancl the aggrega_
Lion of lncliviclual priolitic.s. Ther.e were some alticles discusseá-al.ith-
rnetic and geomotric ureans ancl propose their suggestions. In this article
thc sirrulation work ¿uc used to _qener¿rte the weights of judgers and then
gcneratcd the AHP weights by arithmetic and geometr.ic means. After tlte
statistic test lOr thc relative lrean squ¿lre errors between parameter ancl es-
[im¿rtor lront sintulation, wc propose suitable situation that these method
should used.

4 - The Dominance-based Rough Sets Approach Ap-
plied to Multicriteria Countries Classification prob-
lem by Economic Growth

Iwon¿t Grusz.k¿r, Operation Research, The Karol Adamiecki
University of Silesia. Ul. Bogucicka 14,40-28i, Karowice,
Poland, gruszka @ ae.katowice.pl

The lough set a¡rproach is a method belonging to artificial intelligence
area. Thc ncthod allows solving the multicriteria classification problem
in thc prcsencc of unccrtainty. Thrs is the main reason of applyiñg men-
tioned ntetho(l to the re_qarcled dccision problem. Furthermore, the created
decision nlodel ol"'if then" terms is easy to interpret and is explaining
the decision ntitker's pref'erences. The aim of the paper is to solve the
multicritcria countries classification problem by economic growth.

I TB.4O
Tuesday, I0:30-12:00
SOC VRII V.257

Environmental OR Applications
Stream: Environmental Planning (c)
lnvited session
Chair: Peter Kolesar, Business, Columbia University, 408 Uris
Hall ,  10027. New York, NY, United States, pjk4@columbia.edu

1 - Optimizing b¡omass faci l i ty layout and detivery
based on a pure MILP model

Fercnc Bftrchn?ann, L,acLrlty of Business and Economics,
University of Pécs. Rákóczi str.  80., i62l,Pécs, Baranya,
Huneary, brachrnann.f'erenc @ktk. pte.hu

124

The role of  the f¿lc i l i ty  layouf  ¡ t roblcnt  is  a ¡ r ivola l  o l lc  in l l tc  case ol '
bior¡ass systenls: envirot.lmeÍtlal ¿rncl social aspects hti'c t. bt incluclccl
in any decis ion concerning thesc invest l le l l ts .
To tackle this complex decision-spacc. thc Rescal.ch tc¿rn at tl.tc Univcr_
sity of Pécs developed a pr"rre MILP nroclel which ainrs to ¡rlacc 7 corc_
functions (fuel logging, transpon. couclens¡tiolt. lrurninl:. bypr-oduct rlis,
posal, energy distribution and cner.gy consuurption) in arr opiirnal layout
based on the complex goal structure with a sel levcl ol'bionrtss input ancl
energy consumption.

2 - Allocation of refuse bins for select¡ve urban waste
management

Joaquin Bautista Valhondo. Nissan Chair. Univcrsidacl
Politécnica de Cataluña, Av. Diagonal (r47, planta 7.. 0B02g.
Barcelona, Spain, joaquin.bautista@u¡rc.eciu, Jorcli peleilz

One of the problems fbund in Municipal W:rste Manage ment is thc alloca_
tion of refuse bins to dil'ferent correction ure.s wh..r.i u,stc is rcft by thc
citizens. This paper is fbc.rsed on the alk¡cation .f rc|usc bi's t¡ncrcr avair-
ability and space constraiÍrts ¿rs it is facecr by nr.sr Sprnish r'unicipalities.
The relationship between the str"¡clied problc'r ancl the appurtr.rurclrt of
seats in a parliament is tackled rnd il is usc'ri r(' Llcvcl()fi rrr ant alg.rithnr
approach to solve the problern. The algorithm is then comp¿rcd to an
exact procedurc fbr a l'eal life instancc fbund in tltc nrctropolltirn ru.c¿L of
Barcelo¡ra.

3 - Fisherman versus Landscapers: Water Release
Policies in the Delaware River

Peter Kolesar, Business, Colurnbia Universitv, 40g Uris
Hu l l .  10027,  Nr -w Yo¡k .  NY.  Un i tcd  Sr¿r rcs .
pjk4@columbia.edu

The Delaware River is both the sourcc ol hall ol New yrx.k Citv.s watcf
and a hahitat for wi ld trout.
We aim to revise the watel'l.ele¿rse l.ules llorn thc dants to bcnefltthc hsh-
ery.while not. increasing the City's drousht risk. Orrr policics arc conscr
vative in that they decreasc reservoir levels less in cjrv vears thcn in wet
years. In wet years the dift'erence is lrrger. hut it nr¡rtti,ri lcss srnce rescr_
voi¡ levels ¿lre ¡nuch higher. Side benefits lue increasccl flood protection
and a simpler stmcture to administer. Wc lbcus on tlre complcx politic¿rl
envrronment and on the ln l lys is.

4 - Cost-based Sensit ivi ty Analysis in Reverse Logis-
t ics

Peter Letmathe, FB 5 : Wirtschaftsw i ssensch¿rlicn.
University of Siegen, Chair of Value Chain Man¿rsemcnr.
Hoelderlinstr. 3, 57068, Siegen. Germany,
peter.letnlathe @ uni -siegen.de

The presentation first shows how to calculatc ancl assign internal costs
of rclurns (reverse pfoduct f lowsl. Thc cump['xi ty ol cr lst trssicDmcnt is
cau.sed by several cyclical rclations. Second, sensitrvity analysis is used
to demon,strate the impact of return volunte, recycltn[l rate and quality of
returns. This infbr¡lation can be used to optimize vol¡"rmc and quality of
return flows as well as to improve quality managentcnt iltd r.eiurn pr.,-
cessing. Since these measures are related to atlclitional costs. it is cr.Lrcial
to determine tradeoff.s to allow minimization ol'ovcr.all costs.

r TB-41
Tuesday, 10:30- 12:00
SOC VRII V-258

Monitor ing and opt imizing working
cond¡t¡ons in Europe
Stream: Human Centered Processes
lnvited session
Chair: Andr¿n ik Tangian, Wsi, Hans Boecklcr Founclation, Hans
Boeckler Str. 39, 40476, Duesseldorf. Germany.
andranik-tangian @ boeckler.de

1 - TUTORIAL: A composite indicator of working con-
d i t ions  in  the  EU- l5  fo r  po l i cy  mon¡ to r ing  and ana-
lytical purposes
AndranikTangian, WSI, Hans Boeckler Founclation. Hans
Boeckler Str. 39, 40476, Duesseldorf. Germ¿rnv.
andran i  k-tansian @ boeck ler.cle
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