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Monday, 8:00-9:30
Hall A

Effective Algorithms for Combinatorial
Optimisation Problems

Stream: Combinatorial Optimisation (dedicated to
the memory of Peter L. Hammer)

Invited session

Chair: Paolo Toth, Deis, University of Bologna, Viale
Risorgimento 2, 40136, Bologna, Italy, ptoth@deis.unibo.it

1 - A Branch-and-Cut-and-Price approach for the Train
Platforming Problem

Laura Galli, DEIS, University of Bologna, Viale
Risorgimento, 2, 40136, Bologna, 1galli@deis.unibo.it,
Paolo Toth, Alberto Caprara

We present an ILP model and an exact algorithm for a Train Platforming
Problem arising in real life applications. The goal is to assign to each train
a platform and two paths, avoiding platform-conflicts, keeping the num-
ber of path-conflicts under a given threshold and maximizing the assign-
ment quality. The formulation has a large number of variables and con-
straints, thus we use a Branch-and-Cut-and-Price approach, which per-
forms separation solving respectively a Maximum Weight Clique Prob-
lem and an LP for constraints lifting.

2 - The Core Concept for the Multidimensional Knap-
sack Problem

Ulrich Pferschy, Department of Statistics and Operations
Research, University of Graz, Universitaetsstr. 15, 8010,
Graz, Austria, pferschy @uni-graz.at, Jakob Puchinger,
Giinther Raidl

A new core concept for the multidimensional knapsack problem (MKP)
is introduced. Its construction depends on the ordering of the items by
efficiencies. Based on a computational study we choose efficieny values
exploiting the optimal dual solution of the LP-relaxation.

After extensive experiments on the solution of core problems we de-
velop new concepts for solving MKP to optimality using ILP-based and
memetic algorithms. Different collaborative combinations of these meth-
ods yield highly competitive results compared to the best currently known
approach for common MKP benchmark instances.

3 - Black box search for Constraint Programming-
based optimization

Didier Vidal, ILOG, 9 rue de Verdun, 94253, Gentilly
CEDEX, dvidal @ilog.fr

Constraint Programming (CP) has often been successfully applied, but
has in practice been hard to master because of the custom search strategies
required. Recent advances show that parameterizable black box search is
possible for CP, which leads to a model-and-run methodology comparable
to that of Mathematical Programming (MP). We will show the develop-
ment process contrasted with that of MP, and how the black box search
can be augmented with catalyst constraints’.

4 - Models and Heuristic Algorithms for a Weighted
Vertex Coloring Problem

Enrico Malaguti, DEIS, University of Bologna, Viale
Risorgimento, 2, 40136, Bologna, Italy,
emalaguti @deis.unibo.it, Michele Monaci, Paolo Toth

‘We consider a Weighted Vertex Coloring Problem (WVCP) in which each
vertex has associated a positive weight. One is required to color vertices
in such a way that colors on adjacent vertices are different, and the sum
of the costs of used colors is minimized, where the cost of each color is
given by the maximum weight of its vertices. We propose alternative ILP
formulations for WVCP: one is used to derive, dropping integrality con-
straints, a tight lower bound on the solution value, while a second one is
used to derive a heuristic algorithm. Computational results are reported.

B MA-02

Monday, 8:00-9:30
Room SB 227

Combinatorial Optimisation
Stream: Combinatorial Optimisation (c)

Contributed session

Chair: Ioannis Mourtos, Department of Economics, University
of Patras, Rion, 26 504, Patras, Greece, imourtos @upatras.gr

1 - On the Representability of Totally Unimodular Ma-
trices on Bidirected Graphs

Leonidas Pitsoulis, Mathematical and Physical Sciences,
Aristotle University of Thessaloniki, Engineering School,
Department of Mathematical and Physical Sciences, 54124,
Thessaloniki, pitsouli @ gen.auth.gr, Gautam Appa,
Konstantinos Papalamprou, Balazs Kotnyek

Its well known that any totally unimodular (TU) matrix can be con-
structed through a series of operations called k-sums starting from net-
work matrices their transposes and two unique representation matrices
B1 and B2 of a certain matroid. Given that B1, B2 are binet we examine
the k-sums of network and binet matrices. It is shown that binet matrices
are not closed under k-sums. A new class of matrices is introduced which
is closed under k-sums. It is conjectured that the transpose of a network
matrix is a tour matrix. This would imply that any TU matrix is graph
representable.

2- A Two Phased Approach to Solve Course-Time
Slot-Instructor Assignment Problem

Mujgan Sagir, Industrial Engineering Dept., Eskisehir
Osmangazi University, Bademlik, 26020, Eskisehir, Turkey,
mujgan.sagir @ gmail.com, Ymdat Kara

A considerable attention has been devoted to timetabling problems. The
problem size drastically increases when all the dimensions are consid-
ered. In this study, a two phased approach is used to solve course-time
slot-instructor assignment problem. First step assigns courses to time
slots. Then instructors are provided course-time slot assignments and
asked to prefer the courses to teach. Thanks to this two step approach, in-
structor preferences related to time slots can be considered indirectly and
the problem, with respect to its size, becomes solvable in a reasonable
time.

3 - A Deterministic Optimization Approach for Crypt-
analysis of an Identification Scheme Based on the
Permuted Perceptron Problem

Hoai Minh Le, Université Paul Verlaine Metz, LITA, UFR
MIM, Ile du Saulcy, 57000, Metz, France,
lehoai @univ-metz.fr, Hoai An Le Thi, Tao Pham Dinh

It is well-known that an identification scheme is very important and use-
ful in cryptography. Since the advent of zero-knowledge proofs in 1985,
several interactive identification schemes have been proposed. Recently,
Pointcheval presented identification schemes based on the Permuted Per-
ceptron Problem (PPP). We propose, in this work, a deterministic contin-
uous approach for solving the problem PPP. We first formulate the prob-
lem in the form of a combinatorial optimization problem and reformulate
this problem as a DC program. We next investigate DC Programming and
DCA for solving this problem.

4 - Branch & Cut for multi-index assignment problems

Ioannis Mourtos, Department of Economics, University of
Patras, Rion, 26 504, Patras, Greece, imourtos @upatras.gr,
Dimitris Magos

This paper investigates axial and planar multi-index assignment problems
from an integer programming perspective. It identifies classes of clique
inequalities, establishes that they define facets of the associated polytope
and provides separation algorithms of polynomial time complexity. Apart
from providing a partial polyhedral description of the problem, these
classes of inequalities enhance algorithmic performance when incorpo-
rated as cutting planes within a Branch & Cut algorithm.
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B MA-03

Monday, 8:00-9:30
Room SB 228

Advances in Methodologies
Stream: Combinatorial Optimisation (dedicated to
the memory of Peter L. Hammer)

Invited session

Chair: Monica Gentili, University of Salerno, P.te Don Melillo,
Fisciano, 84084, Salerno, Italy, mgentili @unisa.it

1 - Reoptimizing the 0-1 Knapsack Problem

Maria Grazia Speranza, Dept. of Quantitative Methods,
University of Brescia, C.da Santa Chiara, 50, 25122,
Brescia, Italy, speranza@eco.unibs.it, Claudia Archetti,
Luca Bertazzi

‘We study the problem where an optimal solution of a knapsack problem
on n items is known and k new items arrive. The objective is to find an
optimal solution of the knapsack problem with n+k items, given the opti-
mal solution on the n original items. We show that this problem, even in
the case k=1, is NP-hard and present a general algorithm that embeds any
approximation algorithm known for the knapsack problem. We obtain
the tight worst-case performance bound of the algorithm and show that it
always outperforms the embedded approximation algorithm applied from
scratch on the n+k items.

2 - An Attribute Based Similarity Function for VRP De-
cision Support

Arne Lokketangen, OIS, Molde College, Bitveien 2, 6411,
Molde, Norway, Arne.Lokketangen@hiMolde.no, Johan
Oppen, David Woodruff

A decision maker (DM) is often more interested in a set of different, good
solutions, instead of just the "best” found. The DM also only wants to see
just a few of the good solutions. There is thus a need to distinguish be-
tween good solutions, based on some other concept than quality alone
(i.e. objective function value). We develop a difference (or distance)
measure of the type proposed in the Psychology literature for the class of
VRP problems. We base our difference on the underlying structure and
attributes of the solutions and demonstrate its use on a rich VRP.

3 - An effective memetic algorithm for the continuous
flow-shop scheduling problem with flowtime objec-
tive

Andreas Fink, Chair of Information Systems,
Helmut-Schmidt-University, Holstenhofweg 85, 22043,
Hamburg, Germany, andreas.fink @hsu-hamburg.de, Jens
Czogalla

Search algorithms often combine different search strategies. In particu-
lar, the hybridization of population-based approaches with local search
has been shown as effective for various combinatorial optimization prob-
lems. We design and analyze such a memetic algorithm for the continu-
ous flow-shop scheduling problem with flowtime objective. The findings
show that local search constitutes the most important feature of the ap-
plied algorithm variants. We report new best solutions for a number of
problem instances.

4 - A Dual Ascent Approach to the Bounded-Degree
Spanning Tree Problem

Monica Gentili, University of Salerno, P.te Don Melillo,
Fisciano, 84084, Salerno, Italy, mgentili @unisa.it, Raffaele
Cerulli, Manlio Gaudioso

Given a connected graph G a vertex is said to be of the branch type if its
degree is greater than 2. We consider the problem of finding a spanning
tree of G which minimizes the number of branch vertices. Such a prob-
lem has been proved to be NP-complete, and some efficient heuristics
to solve it have been proposed in the literature. In the paper we present
a new heuristic algorithm based on solving the Lagrangean dual of the
original mixed integer programming problem by means of a dual ascent
procedure requiring update of one multiplier at a time.
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H MA-04

Monday, 8:00-9:30
Room SB 225

Nonlinear Optimisation and
Programming |

Stream: Mathematical Programming
Invited session

Chair: El Ghami Mohamed, Departement of Informatics,
University of Bergen, Thormghlensgate 55 N, 5008, Bergen,
Norway, melghami @ii.uib.no

1- A polynomial algorithm for solving equation sys-
tems in (max,min) algebra.

Ivan Dovica, Department of applied mathematics, Charles
university, Malostranske namesti 25, 11800, Prague, Czech
Republic, ivan@kam.mff.cuni.cz

A polynomial algorithm for solving systems of (max,min) linear equa-
tions is presented. The problem is solved by an optimization problem
consisting in the minimization of the maximal difference between the left
and the right sides of the equations. This approach gives us better under-
standing of the systems with no solution what can be, in the real-word
applications, needed. An algorithm is then generalized. This generalized
algorithm solves the equations systems over (max,+) algebra too.

2 - A Family of Reductions of the Bilevel Problems to
the Vector Problems

Alexander Plyasunov, Operational Research Department,
Sobolev Institute of Mathematics, prosp. Akademika
Koptyuga, 4, 630090, Novosibirsk, apljas@math.nsc.ru

In this work we introduce a family of reductions of the bilevel problems
to the vector optimization problems. For a given bilevel problem this
family defines a family of the multicriteria problems with different feasi-
ble domains and different sets of objective functions. If we wish to get
the simplest feasible domain of the vector problem, we have to consider
many objective functions. If our goal is an optimization problem with
one objective function only, we get a sophisticated feasible domain. Con-
structive variants of the reductions are discussed for special cases of the
bilevel problems.

3 - A Generic Primal-dual Interior-point Algorithm for
Cone Optimization Based on Kernel Functions

El Ghami Mohamed, Departement of Informatics,

University of Bergen, Thormghlensgate 55 N, 5008,

Bergen, Norway, melghami @ii.uib.no, Roos Cornelis,

Steihaug Trond
Conic Optimization (CO) provides a new framework in the field of Op-
timization that includes linear, semidefinite, and second-order cone op-
timizations problems as special cases. This paper focuses on the design
of efficient IPMs algorithm for CO problems based on kernel functions.
After briefly introducing the main concepts of CO, we study some ker-
nel functions, including the classical logarithmic barrier function, self-
regular and also non self-regular functions. The iteration complexity ob-
tained for CO is the same as the best bound for primal-dual interior point
methods in LO.

B MA-05

Monday, 8:00-9:30
Room SB 236

Non-Convex Discrete Optimisation |
Stream: Nonlinear Programming

Invited session

Chair: Katarina Cechlarova, Institute of Mathematics, P.J.
Safarik University, Jesenna 5, 041 54, Kosice, Slovakia,
katarina.cechlarova@upjs.sk

Chair: Martin Gavalec, Department of Information
Technologies, Faculty of Informatics and Management,
University of Hradec Kralové, Rokitanského 62, 50003 , Hradec
Krélové, Czech Republic, Martin.Gavalec @uhk.cz
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1- Solvability of Interval Systems of Fuzzy Linear
Equations

Helena Myskova, Department of Mathematics, Faculty of
Electrical Engineering and Informatics, Technical
University in Kosice , Nemcovej 32, 04001, Kosice,
Slovakia, helena.myskova@tuke.sk

Systems of fuzzy linear equations are used in modeling of fuzzy linear
equations. Choosing unsuitable values for the matrix entries and the right
-hand side can lead to unsolvable systems. One of methods of restoring
solvability is to replace each entry by an interval of possible values. There
are many possibilities to define solvability concepts for interval systems
of fuzzy linear equations. In this paper, several new solvability concepts
are described. The suggested solvability concepts are compared and rela-
tions between them are investigated.

2 - Computing Linear Orbit Period in Max-Plus Algebra

Martin Gavalec, Department of Information Technologies,
Faculty of Informatics and Management, University of
Hradec Kralové, Rokitanského 62, 50003 , Hradec Krilové,
Czech Republic, Martin.Gavalec @uhk.cz, Monika
Molndrovd

Questions of stability, or periodic behavior, of discrete event processes
lead to investigation of linear periods for matrices and orbits in max-plus
algebra. While a polynomial algorithm for computing linear matrix peri-
ods has been published, no computation method for linear orbit periods
is known.

The aim of this contribution is to present a formula for the value of linear
orbit period, describe an efficient algorithm for computing the linear or-
bit period, and find upper bounds for its computational complexity. This
work was supported by GACR#402/06/1071 and VEGA#1/6055/99.

3 - Overview of Problems on Graphs with Categoriza-
tion.

Stefan Berezny, Department of Mathematics, FEI TU
Kosice, B. Nemcovej 32, 040 01, Kosice, Slovakia,
Stefan.Berezny @tuke.sk

‘We show generalization of known optimization problems on graphs based
on a partition of edges of a graph into categories and family of feasible set
is either the set of all paths or all perfect matchings or all spannig trees or
all Hamiltonian circuit (on Halin graphs). The summary of eight objec-
tive functions, that are used in problems of categorization and complexity
of problems above mentioned is contained in this paper.

4 - A Model for Kidney Exchange

Katarina Cechlarova, Institute of Mathematics, P.J. Safarik

University, Jesenna 5, 041 54, Kosice, Slovakia,

katarina.cechlarova@upjs.sk
The most effective treatment for kidney failure is transplantation. As the
supply of cadaveric kidneys is insufficient and the kidney from a willing
living donor is often not suitable for the intended recipient, exchanges
of kidneys between patient-donor pairs are organized. We represent the
kidney exchange problem as a cooperative game and study its core. In
the case without indifferences one core solution can be found in polyno-
mial time, but several problems concerning the description of the core are
NP-complete. Finally, we present some heuristics and simulation results.

B MA-06

Monday, 8:00-9:30
Room SB 239

Smooth Dependence on Parameters and
Smooth Bifurcation

Stream: Variational Inequalities and Bi-Level
Problems

Invited session

Chair: Milan Kucera, Dept. of Qualitative Methods of the
Mathematical Analysis, Mathematical Institute, Academy of
Sciences, Zitna 25, Praha 1, 11567, Praha, Czech Republic,
kucera@math.cas.cz

1 - Smooth continuation of solutions and contact sets
for obstacle problems.

Jan Eisner, Mathematical Institute, Academy of Sciences of
CR, Zitna 25, 11567, Prague, eisner @math.cas.cz

We discuss a smooth dependence on a (multidimensional) parameter of
solutions and of contact sets for variational inequalities for nonlinear or-
dinary or partial differential equations (describing e.g. unilateraly sup-
ported elastic beams or diffusion processes with unilateral boundary con-
ditions). The results are based on a local equivalence of the variational
inequality and a smooth operator equation in a certain subspace of the
original state space, on a suitable scaling and on an application of the
Implicit Function Theorem to the resulting operator equation.

2 - Direction and stability of bifurcation branches for
variational inequalities

Lutz Recke, Institute of Mathematics, Humboldt University
of Berlin, Rudower Chaussee 25, 12489, Berlin,
recke @mathematik.hu-berlin.de

The lecture concerns local bifurcations of solutions to abstract variational
inequalities in Hilbert spaces. The variational inequalities are generated
by smooth maps, and the bifurcation parameter can have any dimension.
Similar to local bifurcations of equations we derive formulas which deter-
mine the direction (supercritical or subcritical) of the bifurcating smooth
solution branches and the corresponding exchange of stability. However,
the bifurcation diagramms for inequalities can be essentially different
from those for equations.

3 - Smooth parameter dependence and bifurcation for
variational inequalities

Milan Kucera, Dept. of Qualitative Methods of the
Mathematical Analysis, Mathematical Institute, Academy
of Sciences, Zitna 25, Praha 1, 11567, Praha, Czech
Republic, kucera@math.cas.cz

In spite of that variational inequalities are nonsmooth problems, in some
cases it is possible to prove smooth (at least differentiable) dependence
of their solutions on parameters and existence of smooth bifurcation
branches. Application of such results to examples of unilateral bound-
ary value problems for PDE will be shown. In particular, Signorini
type boundary conditions will be discussed. The idea is to find a suit-
able smooth operator equation in a suitable space which is in some sense
equivalent to the variational inequality, and to use classical tools of non-
linear analysis for it.

B MA-07

Monday, 8:00-9:30
Room SB 240

Theoretical Advances in Nonlinear
Semi-Infinite Optimisation

Stream: Semi-Infinite Optimisation

Invited session

Chair: Jan-J. Riickmann, School of Mathematics, The University

of Birmingham, Edgbaston, B152TT, Birmingham, United
Kingdom, ruckmanj@maths.bham.ac.uk

1 - Chance-constrained optimization: making it possi-
ble through randomization

Marco Campi, University of Brescia, Brescia, Italy,
campi @ing.unibs.it, Simone Garatti

Chance-constrained optimization (CCO) is semi-infinite optimization
where one accepts to violate a portion of the constraints to improve per-
formance. The goal of this presentation is to open-up new resolution
avenues for convex CCO through randomization. We suggest picking at
random some constraints (“scenario approach”), and then just disregard-
ing some of them — perhaps according to a greedy approach — to improve
the optimization cost. Precise guarantees are given on the portion of un-
seen constraints that are violated by the solution found along this scheme.
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2 - Generalized semi-infinite programming: on generic
local minimizers

Harald Guenzel, RWTH Aachen University, 52056,
Aachen, Germany, guenzel @mathc.rwth-aachen.de

Generically the feasible set in Generalized Semi-infinite Programming
may have a boundary of highly complex structure, involving for instance
re-entrant corner points. This talk tackles the question, whether re-entrant
corners or points of similarly complex structure may become local min-
imizers. In fact, we are able to prove (under mild conditions) that lo-
cal minimizers are KKT points of very high regularity. Moreover, such
highly regular KKT points may only be local minimizers, if the well-
known reduction approach works.

This talk is about joint research with Bert Jongen and Oliver Stein.

3 - On stable feasible sets in generalized semi-infinite
programming

Jan-J. Riickmann, School of Mathematics, The University

of Birmingham, Edgbaston, B152TT, Birmingham, United

Kingdom, ruckmanj@maths.bham.ac.uk
‘We consider the feasible set of a generalized semi-infinite programming
problem which is characterized by infinitely many inequality constraints
and a one-dimensional index set that depends on the state variable. Under
appropriate transversality conditions and via a decomposition theorem we
present a local description of the feasible set in new coordinates by means
of finitely many functions. The lecture is based on a joint paper with Hu-
bertus Th. Jongen and Harald Gunzel.

B MA-08

Monday, 8:00-9:30
Room RB 207

Applications of Semidefinite

Programming
Stream: Linear and Conic Optimisation

Invited session

Chair: Renata Sotirov, Department of Econometrics and
Operations Research, Tilburg University, Warandelaan 2, 5000 ,
Tilburg, Netherlands, r.sotirov@uvt.nl

1- Approximating the Chromatic Number of a Graph
by Semidefinite Programming

Nebojsa Gvozdenovic, PNA-1, CWI, Kruislaan 413,
1090GB, Amsterdam, nebojsa@cwi.nl, Monique Laurent

We investigate hierarchies of semidefinite approximations for the chro-
matic number of a graph, and introduce an operator mapping any (poly-
time computable) graph parameter, nested between the stability number
and the clique cover number, to a new (poly-time computable) graph pa-
rameter, nested between the clique number and the chromatic number. As
an application, there is no polynomial time computable graph parameter
nested between the fractional chromatic and the chromatic number un-
less P=NP. We test new bounds for the chromatic number on Hamming,
Kneser and some DIMACS benchmark graphs.

2 - Exploiting algebraic symmetry in semidefinite and
conic optimization

Etienne de Klerk, Tilburg University, Warandelaan 2, 5000
LE, Tilburg, Netherlands, E.deKlerk@uvt.nl

Semidefinite Programming (SDP) may be seen as a generalization of Lin-
ear Programming (LP). In particular, one may extend interior point algo-
rithms for LP to SDP, but it has proven much more difficult to exploit
structure in the data in the SDP case during computation.

‘We consider one specific type of structure in SDP data, namely where the
data matrices are invariant under the action of a finite group. Such prob-
lems arise in truss topology optimization, coding theory, computational
geometry, and graph theory.

We will give an overview of existing techniques to exploit this structure.

3 - Exploiting Group Symmetry in Truss Topology Op-
timization

Renata Sotirov, Department of Econometrics and
Operations Research, Tilburg University, Warandelaan 2,
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5000 , Tilburg, Netherlands, r.sotirov@uvt.nl, Etienne de
Klerk

We consider semidefinite programming (SDP) formulations of certain
truss topology optimization problems. We show how one may automati-
cally obtain symmetric designs, by eliminating the ‘redundant’ symmetry
in the SDP problem formulation. This has the advantage that the original
SDP problem is substantially reduced in size for trusses with large sym-
metry groups. Therefore, we are able to solve truss topology optimization
problems of sizes that are very challenging for the present SDP softwares.

B MA-09

Monday, 8:00-9:30
Hall B

DEA in Action: Health, Food and Safety
Stream: DEA and Performance Measurement

Invited session

Chair: Jon Chilingerian, Heller School , Brandeis University, 89
Montrose Street, 02458, Newton, MA, chilinge @brandeis.edu

1 - Multi-Stage and Malmquist DEA as a Measurement
of Progress in the Agricultural Sector in Asia

Laura Abara, Graduate School, University of Santo Tomas,
University of Santo Tomas Gaduate School, Espana St.
Manila, Philippines, 1008, Manila, Metro Manila,
lauabara@yahoo.com, Emilyn Cabanda

This research proposes the use of multi-stage and Malmquist index to
measure progress of the agricultural sector in 15 Asian countries over the
period 1985-2002. Results affirm that technological progress of 2.6% is
a significant factor for productivity growth (2.5% per year) in the Asian
agricultural sector. Finding reveal interesting slacks analysis for crop and
livestock production as well as agricultural inputs such as labor, machin-
ery, irrigation and fertilizer. The research proves that all countries utilized
their land areas efficiently to yield productivity growth.

2 - Efficiency Measurement for Philippine Food Indus-
try: An Application of Slack-based DEA Model

Babeth Isa Fernando, Auditing Department, University of
Santo Tomas, Espana, Manila, Philippines, 1008, Manila,
bsfernando@mnl.ust.edu.ph, Emilyn Cabanda

The paper measures efficiency scores for 50 Food top corporations in the
Philippines between 2003 and 2004, using a slack-based DEA model.
There are 74% corporations found with decreasing returns to scale per-
formance and 4% only are found efficient. Our findings show, on average,
equity, assets, and liabilities incurred excesses of about 7.64-22.75% and
revenue deterioration at 99.59%. Forty percent of corporations showed
efficient input utilization while 20% obtained the desired output level.
These slacks results are new empirical contributions to the measurement
of efficiency.

3 - Application Of Data Envelopment Analysis (dea) In
Disaster Relief Management

Abdullah Korkut Ustiin, Industrial Engineering, Eskisehir
Osmangazi University, Eskisehir Osmangazi Universitesi
Endiistri Mithendisligi Boliimii, 26030, Eskisehir, Turkey,
korkut.ustun@gmail.com, Giilay Barbarosoglu

In this study, we estimate the relative efficiency of disaster relief organi-
zations participated in the relief activities of Marmara and Diizce Earth-
quakes that took place in 1999. The activities in the response and relief
phase of disaster management cycle in these earthquakes are classified
into four groups: search and rescue, infrastructure rehabilitation and de-
bris removal, health care, and providing basic needs to the disaster vic-
tims. Then, DEA is applied to estimate the efficiency scores and optimal
inputs/output weights. The efficient and inefficient units are determined
by this model.

4 - Using DEA to Understand Cardiac Surgery Effi-
ciency
Jon Chilingerian, Heller School , Brandeis University, 89

Montrose Street, 02458, Newton, MA,
chilinge @brandeis.edu
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To demonstrate that DEA-based estimates of clinical efficiency are sta-
ble, 38,577 discharges for coronary by-pass grafts were studied over a
two year period. The study file included 123 cardiac surgeons and 39
hospitals. Utilizing a Malmquist approach, boundary shifts versus dis-
tance from the new (versus old) frontier were also explored. This research
offers some evidence that clinical efficiency may be subject to investing
in organizational capabilities that arise from operating strategies such as
identifying best practices and offering open heart surgery as a specialty.

H MA-10

Monday, 8:00-9:30
Room RB 203

DEA Methodology |
Stream: DEA and Performance Measurement (c)

Contributed session

Chair: Armando Milioni, Departamento de Organizacao,
Instituto Tecnologico de Aeronautica, Cta Ita Ilemb, 12228-900,
Sao Jose dos Campos, Sao Paulo, Brazil, milioni @ita.br

1- A Methodological Comparison of Slacks-based
Measure, Regression Analysis, Cluster Analysis
and Malmquist Index

Shinn Sun, Department of Business Administration, China
University of Technology, No 56, Section 3, Hsing-Lung
Road, 11695, Taipei, Taiwan, shinn.sun@msa.hinet.net

The purpose of this research is to provide a methodological comparison
of Slack-based Measure (SBM), Regression Analysis (RA), Cluster Anal-
ysis (CA) and Malmquist Index (MI).The results of this study show that:
(1) the DMUs with SBM efficiency cannot be identified by RA as a set
of DMUs having residual over zero; (2) the DMUs with SBM efficiency
cannot be identified by CA as the same efficient group; and (3) the DMUs
with SBM efficiency cannot be identified by MI as the DMUs having in-
creased productivity.

2 - Does it matter how we measure congestion?

Anthony Flegg, Bristol Business School, University of the
West of England, Coldharbour Lane, BS16 1QY, Bristol,
United Kingdom, tony.flegg @uwe.ac.uk, David Allen

This paper examines three alternative methods of measuring congestion,
from both theoretical and empirical perspectives. The properties of the
different methods are examined using data for 41 new’ British universi-
ties in the period 1995/6 to 2003/4. While the alternative measures of
congestion are found to be positively correlated, the correlations are not
strong enough for them to be regarded as substitutes. All methods suggest
the existence of a widespread problem of congestion in the new universi-
ties, although they differ noticeably as regards its severity.

3 - Measuring the efficiency of advertising activities
with DEA

Chien-Ming Chen, Dept. of Decision and Informatiion
Sciences, RSM Erasmus University, T09-19, Postbus 1738,
3000DR, Rotterdam, Netherlands, cchen@rsm.nl, Jan van
Dalen

On a closer examination in advertising it can be found that inefficient
practices of advertising exist in the market. Based on DEA and econo-
metric models, this paper proposes a novel approach to assess the effi-
ciency of advertising practices in generating sales. Unlike other research
in the literature, the proposed model considers lag-effects of advertising,
and we deliberately relax the radial contraction assumption in the con-
ventional DEA model. The proposed methodology can also deal with
other situations where the lag-effects exist. An empirical application of
the model is also provided.

4 - On A Fair Distribution Of An Output In Dea Models

Armando Milioni, Departamento de Organizacao, Instituto
Tecnologico de Aeronautica, Cta Ita Iemb, 12228-900, Sao
Jose dos Campos, Sao Paulo, Brazil, milioni @ita.br, Jose
Virgilio Guedes de Avellar, Eric Colen

Using Data Envelopment Analysis, we address the problem of fairly as-
signing shares of a new total fixed output to a group of Decision Making
Units (DMUs). This is done by assuming the existence of a geometric
place that characterizes the DEA frontier. We then address the problem
of redistributing an already existing output, allowing the possibility that
the total value of this output varies, such that no DMU be required to
decrease its current output value in the new distribution.

B MA-11

Monday, 8:00-9:30
Room SB 303

The Art of Facilitation
Stream: Facilitated Problem Structuring and
Decision Analysis

Invited session

Chair: Rene Victor Valqui Vidal, Informatics and Mathematical
Modelling, Technical University of Denmark, Building 305,
2800, Kgs. Lyngby, Denmark, vvv@imm.dtu.dk

1 - User generated ideas: sms facilitation

Lene Sorensen, Center for Information and Communication
Technologies, Technical University of Denmark, Building
371, 2 floor, 2800, Kgs. Lyngby, Denmark,

lene @cict.dtu.dk

Developing user ideas for future technologies is a challenge. Generally,
users must be motivated to be creative and at the same time ideas must
be directed into the right technology thinking. In the MAGNET Beyond
project, users were facilitated to express expectations for future technolo-
gies and their use in daily life. Facilitation took place both at traditional
workshops but also on a distance using sms’ allowing for users to be
creative in their daily environment. This paper focuses on presenting ex-
periences from the MAGNET Beyond project and discusses the premises
of sms facilitation.

2 - E-voting systems evaluation criteria: facilitating a
common understanding

Antonia Carravilla, FEUP / INESC Porto, R. Dr. Roberto
Frias, 378, 4200-465, Porto, Portugal, mac @fe.up.pt, Jose
Fernando Oliveira

During the Portuguese Elections in 2005, 14 specialists audited non-valid
experiments of 4 e-voting systems (EVS). The criteria were defined by
a governmental agency, but their meaning and scoring scales had to be
agreed on. For that purpose facilitation sessions were organized around
a DSS tool based on pair-wise comparisons. A common understanding
was built and made visible for the participants during the whole session.
After the elections day, with all the information on-hand, a similar strat-
egy was used to discuss and harmonize the scores given for each EVS on
each sub-criterion.

3 - Applied Decision Analysis in Germany: MARA 2006

Cornelius Schaub, Research, Decision Institute,
Charlottenstrae 57, 10117, Berlin, Germany,
c.schaub@decisioninstitute.eu, Martin Schilling, Nadine
Oeser

The applied research project MARA 2006 aimed to advance Decision
Analysis in Germany. With the support of experienced academics, such
as Bob Clemen, Ralph Keeney, Gregory Parnell, Larry Phillips and Det-
lof von Winterfeldt, the MARA team trained 30 international participants
from ten different countries to subsequently conduct six decision analy-
ses in organizations in Germany. In addition to the core idea of MARA
we present the main results of this project.

4 - Cummunity Facilitation within the EU LEADER+
program

Rene Victor Valqui Vidal, Informatics and Mathematical
Modelling, Technical University of Denmark, Building 305,
2800, Kgs. Lyngby, Denmark, vvv@imm.dtu.dk
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This paper will present several case studies of facilitated workshops and
vision conferences organised in a region of Denmark, supporting commu-
nity development under the EU program denominated LEADER+. We
will focus in two central aspects of the art of facilitation: organisation of
participative problem solving in the form of workshops or conferences
and the management of such events. Emphasis will be given to the spe-
cial qualifications demanded from the facilitator to support group problem
solving, and the needed tools. Several practical examples will illustrate
the main ideas.

B MA-12

Monday, 8:00-9:30
Room SB 304

DSS Methodologies Applications |
Stream: Decision Support Systems

Invited session

Chair: Fatima Dargam, SimTech Simulation Technology, Ries
Strasse 120, 8010, Graz, Austria,
F.Dargam @ SimTechnology.com

1- SAINC: Self-Adapting Inventory Control Decision
Support System for cement industries

Athanasios Spyridakos, Mathematics, Graduate
Technological Institute of Piraeus, P. Ralli &Thivon 250,
Aigaleo, 12244, Athens, Greece, tspyr @teipir.gr, Nikos
Tsotsolas, Yannis Siskos, John Mellios, Denis
Yannacopoulos, Panagiotis Kyriazopoulos

Most of the software systems developed to support inventory control are
based on the common Economic Order Quantity Models estimating its
parameters either empirically or through statistical process of the trans-
actions. This work deals with the development of the SAINC DSS for
inventory control for industries. The proposed system is characterized by
its capability to: a) treat large volume of data in real time; b) estimate
inventory control parameters’ values in real time; c) support tactical and
strategical decisions concerning inventory control; and d) cooperate with
any information system.

2 - A Composite Modeling Approach to Decision Sup-
port by the Use of the CBA-DK Model: The Hornsh-
erred Case

Michael Bruhn Barfod, Centre for Traffic and Transport,
Technical University of Denmark, Bygningstorvet, Building
115, DK-2800, Kgs. Lyngby, Denmark, mbb@ctt.dtu.dk,
Kim Bang Salling, Steen Leleur

This paper presents a decision support system for assessment of transport
infrastructure projects. The composite model for assessment, COSIMA,
combines a cost-benefit analysis (CBA) with a multi-criteria analysis
(MCA), with the latter based on the AHP and SMARTER techniques.
The modeling uncertainties are dealt with by use of risk analysis. After
these modeling principles a case study is examined with incorporation of
a scenario analysis based upon various policy aspects. The final model
outcome is presented both as a deterministic single point estimate and a
stochastic interval result.

3 - Decision Support for Sequence Dependant Cost
Problems

Kristian Lundberg, Saab Bofors Dynamics, Broderna
Ugglas Gata, 58188, Linkoping,
kristian.lundberg @dynamics.saab.se

A decision support model for sequence dependant cost problems will be
presented. Focus is put on civil as well as military crisis planning, where
action and decision costs are dynamic, i.e. sequence dependant. Each
resource can therefore act in order to mutually enhance action conditions
for other resources in each stage of the mission. This mutual dependency
planning model is solved as a MILP problem. Also heuristics and decom-
position aspects will be discussed.

4 - A Multiattribute Decision Making Pattern System

Boris Delibasic, Business Decision-Making, Faculty of
Organizational Sciences, Jove Ilica 154, 11000, Belgrade,
Serbia, boris@bos.org.yu, Milija Suknovic
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Most Multiattributive decision-making (MADM) methods are too inte-
grated. Decision-makers often use several methods to test their solution.
A more natural way would be to let the decision-maker solve the prob-
lem by adding components. When analyzing MADM methods, several
characteristically components are recognized. This patterns are reusable
and exactly defined when, how and why to use. In MADM methods there
are several patterns. We developed a MADM toolbox where the decision-
maker can build his own method by making streams of patterns. The
system is open so new components can be added easily.

B MA-13

Monday, 8:00-9:30
Room SB 306

System Dynamics Modelling |
Stream: System Dynamics Modelling

Invited session

Chair: Markus Schwaninger, Institut fiir Betriebswirtschaft,
Universitét St.Gallen, St.Gallen, Switzerland,
markus.schwaninger @unisg.ch

Chair: Stefan Groesser, Postbox 8573, University of Berne,
3001, Berne, Switzerland, stefan.groesser @web.de

1 - Your Customers Will Remember That!

Ann van Ackere, HEC Lausanne, Bfsh 1, Université de
Lausanne, 1015, Lausanne, Switzerland,
ann.vanackere @hec.unil.ch, Christian Haxholdt, Erik
Larsen

We investigate the management of a queuing model with feedback and
customer memory. Whereas most queuing models focus on the design
and capacity of the service facility, we focus on the interactions of (i)
the dynamic allocation of capacity for the service facility by the manage-
ment and (ii) the experience of the customers using the facility. Based
on their experience, customers decide whether or not to use the facility
again. We show how standard operations procedures, such as increasing
capacity when waiting lines grow, can under some circumstances make
the customer’s experience worse.

2 - Modelling the postal systems in Least Developed
African Countries (LDAC). An application of Sys-
tem Dynamics

Heinz Ulrich, Mathematik, IFOR-ETHZ, ETH-Zentrum,
8092, Ziirich, ulrich@ifor.math.ethz.ch, Nathalie
Chemineau, José Anson, Gabrio Curzio Caimi, Vania Dos
Santos Eleuterio

We study postal systems in developing countries. We establish a model
following the System Dynamics principles, showing the general dynamic
and the main influencing variables. The system is represented as a 2-
sided-market (reception and expedition side with different utilities) and
integrates the club-effect. The model is implemented and validated on ba-
sis of NigerPost data and UPU econometric analyses. Innovative policies
are proposed and simulated on short term horizon. Results are evaluated
and strategic recommendations for least developed African countries are
presented.

3 - The Evolution of Norms: Model-Based Research
Endeavor about Societal Norms

Stefan Groesser, Postbox 8573, University of Berne, 3001,
Berne, Switzerland, stefan.groesser @web.de, Markus
Schwaninger

The formation of societal norms has been researched in sociology and
philosophy. If we wish to get an operational understanding of norm for-
mation in order to influence norm development, we need a richer theory
based on formal models.Other authors have recognized the lack of re-
search about the dynamic nature of norm development. In this research,
we want to answer: which structures and mechanisms influence the de-
velopment of societal norms? What is the relative significance of these
mechanisms?We create an explanatory model about the evolution of so-
cietal norms and identify its steering points.
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B MA-14

Monday, 8:00-9:30
Room SB 322

Investment Analysis and Performance
Stream: Long Term Financial Decisions

Invited session

Chair: Paul Schneider, Vienna University of Economics and

Business Administration, 1090, Vienna, Austria,
paul.schneider @ wu-wien.ac.at

1- The difference between long-term and medium-
term forecasting behavior

Christian Klein, (510c) Institut fiir Betriebswirtschaftslehre,
Universitidt Hohenheim, Lehrstuhl fiir Rechnungswesen und
Finanzierung, 70593, Stuttgart, Germany,
cklein@uni-hohenheim.de, Bernhard Zwergel

‘We use a unique dataset of private and institutional investors’ sentiments
to describe their forecasting behavior. We show that professional analysts
are indeed able to forecast future price movements in the medium term
(about 6 months in advance). Private investors are not skilled at predicting
price movements; we even find evidence that suggests that their sentiment
may be a contra indicator. Neither institutional nor private investors can
correctly forecast returns a month in advance.

2- A Flexible Structural Model for Credit Default
Swaps

Paul Schneider, Vienna University of Economics and

Business Administration, 1090, Vienna, Austria,

paul.schneider @wu-wien.ac.at, Gregor Dorfleitner
We introduce a generalized Black&Cox-type structural model for credit
default swaps consistent with market-implied asset volatilities. The ex-
isting literature on structural CDS pricing is extended by allowing the
default barrier to vary freely with time, independently from asset volatil-
ities, dividend yields and interest rates. The pricing problem is solved
by a fast and precise numerical Green’s function based technique. As a
result of our approach the market-implied default barrier could be used
to compute real world survival probabilities up to a time horizon of 10
years.

B MA-15

Monday, 8:00-9:30
Room RB 211

Financial Optimisation |
Stream: Financial Optimisation

Invited session

Chair: Diana Roman, Mathematical Sciences, Brunel University,
-, Uxbridge, United Kingdom, mapgdmr@brunel.ac.uk

1- Optimal filtering and parameter estimation of an
electricity spot price model

Christina Erlwein, CARISMA, Brunel University, School of
Information Systems, Computing & Mathematics, UB8
3PH, Uxbridge, christina.erlwein @brunel.ac.uk, Fred Espen
Benth, Rogemar Mamon

We develop a hidden Markov model for electricity spot price dynamics,
where the spot price follows an exponential Ornstein-Uhlenbeck process
with added compound Poisson process. The parameters are modulated
by a hidden Markov chain in discrete time. We derive adaptive filters,
which provide optimal estimates for quantities of the Markov chain and
the observation process. The EM algorithm is applied to find optimal
estimates of the model parameters in terms of the recursive filters. This
self-calibrating model captures the stylised features of daily electricity
spot prices from Nord Pool.

2 - Mathematical Programming Models for Asset Lia-
bility Management

Katharina Schwaiger, Mathematics, Brunel University,
Kingston Lane, UB8 3PH, Uxbridge, Middlesex, United

Kingdom, katharina.schwaiger @brunel.ac.uk, Gautam
Mitra, Cormac Lucas

We present an asset liability management model for integrated financial
decisions for pension schemes focusing on matching and outperforming
liabilities. We look at two approaches: a deterministic linear program-
ming model which is then extended to a stochastic programming (SP)
model. For the SP model, we generate scenarios which take into account
the uncertainties in interest rate and the RPI which affect asset prices of
bond portfolios as well as the liabilities. We contrast both approaches and
analyze the corresponding mismatches.

3 - Currency Portfilio Diversification

Leonard MacLean, School of Business Administration,

Dalhousie University, 6100 University Avenue, B3H 3J5,

Halifax, Nova Scotia, Canada, l.c.maclean@dal.ca
This paper develops a dymanic model of optimal currency returns with a
hidden Markov regime switching process. A form of weak interest rate
parity is postulated, so that the hedged risk premiums on currency invest-
ments are identical within each regime across all currencies. An optimal
currency portfolio is determined using standard mean - variance analysis.
Portfolio performance is tested with both in-sample and out-of-sample
data on major currencies.

4 - Scenario Generation for the Asset Allocation Prob-
lem

Diana Roman, School of Inf Syst, Computing and Maths,

Brunel University, Kingston Lane, Uxbridge, UB8 3PH,

Uxbridge, diana.roman@brunel.ac.uk, Gautam Mitra
The geometric Brownian motion has been traditionally used for mod-
elling asset price dynamics. Only recently, Hidden Markov models have
been applied in financial scenario generation. An important issue is that
of assessing the quality of a scenario generator in the context of a deci-
sion model. A condition required from a scenario generator method is to
provide similar solutions and objective function values at different runs
(in-sample stability). We compare the behaviour of these two models
when used in the portfolio selection problem.

B MA-16

Monday, 8:00-9:30
Room RB 204

Financial Modelling and Risk
Management |
Stream: Financial Modelling & Risk Management (c)

Contributed session

Chair: Chaiho Kim, OMIS Department, Santa Clara University,

500 El Camino Read, 95070, Santa Clara, CA, United States,

ckim@scu.edu

1 - Optimal Renegotiation Proof Financial Contracts
with Multiple Lenders

Karel Janda, Opletalova 26, 110 00, Praha, Czech Republic,
karel-janda@seznam.cz

This paper extends the costly enforcement model of optimal financing.
We derive the optimal renegotiation proof financial contract in the case
when the risky investment project is financed by a large number of
lenders. We consider the asymmetric situation when only one lender
is a big strategic investor. All other lender are small passive investors.
We first provide the sufficient and necessary condition for renegotiation
proofness. Then we show that the optimal enforcement is deterministic.
We also discuss the conditions under which the optimal contract is a debt
contract.

2 - Behavioral Finance - A Risk Approach Perspective

Florina Vasutiu, Marin Serghiescu nr 14, 021016,

Bucharest, Romania, fvasutiu@hotmail.com, Mihaela

Vasiliu
RISK is the hottest word in the financial industry.By now, many profes-
sionals accept the fact that mathematical modeling, as a tool for risk as-
sessment, is not one hundred percent reliable. More variables, which
cannot be mathematically approached, are eluded by these models.For
future situations, what really matters is the quality of human decision as
response to risk, which is not predictable. People are influenced by their
past and present experiences, by what they already think they know. The
human mind is not set to deal with randomness, so this is a major CHAL-
LANGE in financial modeling.
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3 - How to optimize investmensts for safety—intangible
factor?

Yuji Sato, Mie Chukyo University, Graduate School of
Policy Science, 1846, Kubo, 515-8511, Matsusaka, Mie,
Japan, ysatoh@mie-chukyo-u.ac.jp

This study considered the optimization of investments for safetyintangi-
ble factor. To obviate disasters is inseparable from generating profit for
a company due to serious rekindling of interest in CSR, sustainability,
and compliance. However, valuation technique for safety is not yet estab-
lished, because of their quantization limits. Establishing such technique is
pressing issue for a company. In this study, we first developed the quanti-
tative model of risk assessment by applying the AHP and then formulated
LP problem optimizing investments for risk reduction with financial con-
straints.

4 - Frameworks for Corporate Enterprise Risk Man-
agement

Chaiho Kim, OMIS Department, Santa Clara University,
500 El Camino Read, 95070, Santa Clara, CA, United
States, ckim@scu.edu

All publicly listed corporations in the US are required to provide state-
ments in their annual reports relating to risks that may affect their share-
holder interests. Risk management entails organizations, people, and pro-
cesses. This paper will review some of the frameworks for managing cor-
porate enterprise risks such as Basel II, ERM of COSO and others. The
paper will also examine some of the practices by large US corporations in
managing their corporate enterprise risks and explore the read ahead for
these and other corporations to advance their corporate risk management
practices

B MA-17

Monday, 8:00-9:30
Room RB 205

Electricity Markets |
Stream: Electricity Markets

Invited session

Chair: Andrew B. Philpott, Department of Engineering Science,
University of Auckland, Private Bag 92019, 1001, Auckland,
New Zealand, a.philpott@auckland.ac.nz

1 - Medium-Term Electricity Trading Strategies for Pro-
ducers, Consumers and Retailers

Antonio J. Conejo, Electrical Engineering, University of
Castilla - La Mancha, ETSI Industriales, Campus
Universitario s/n, 13071, Ciudad Real, Spain,
Antonio.Conejo@uclm.es

Within a yearly time framework, this presentation describes two-stage
stochastic programming models to determine electricity market strategies
of producers, consumers and retailers. A year-ahead forward market and
a day-ahead pool market are considered. Hourly pool prices and demands
of consumers and retailers are modeled as stochastic variables. Forward
market decisions are made once a month while decisions involving the
pool are made throughout the year. The resulting problems are character-
ized as large-scale MILP problems, solvable using commercially avail-
able software.

2 - An Equilibrium Pricing Model for Weather Deriva-
tives in a Multicommodity Setting

Shmuel Oren, IEOR, UC Berkeley, 4119 Etcheverry Hall,
94720, Berkeley, CA, United States,
oren@ieor.berkeley.edu, Yongheon Lee

Consider risk averse agents trading single commodities (electricity, gas,
agricultural products) who are exposed to correlated price and quantity
risk in their own commodity which are correlated with a traded weather
index. Agents hedge revenue risk using price based derivatives on their
commodity and weather derivatives issued by a speculator. The weather
derivatives enable agents to improve their hedging portfolio and share
risk across different commodities. The equilibrium price of the weather
derivative emerges from the supply by the issuer and demand from rev-
enue hedging activities
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3 - Line Trariff Pricing

Golbon Zakeri, Engineering Science, University of
Auckland , Auckland, New Zealand, 1001, Auckland,
g.zakeri@auckland.ac.nz

Lines companies (linescos) are a regulated industry in New Zealand with
a cap on their annual revenue. We consider a very simple model where
a linesco seeks to set optimal tariffs that meet a target revenue yet dis-
courage peak consumption, and where the consumer has some option for
self generation. The consumer responds to the tariffs set by the linesco,
hence we model this problem as a Stackelberg game where the linesco is
the leader and the consumer is the follower. We extend our simple model
to incorporate the stochastic nature of electricity prices.

4 - Existence of Cournot equilibria over capacitated
transmission networks

Tony Downward, Engineering Science, University of
Auckland, Symonds Street, Auckland City, 1001, Auckland,
New Zealand, a.downward @auckland.ac.nz, Andrew B.
Philpott, Golbon Zakeri

This talk is concerned with characterizing a set of conditions which en-
sure the existence of an uncongested Cournot equilibrium over an elec-
tricity network. Our Cournot model consists of strategic generators and
linear fringes over a pool market. When the transmission network is ra-
dial, we derive necessary and sufficient conditions on the line capacities,
ensuring that the unconstrained Cournot equilibrium remains an equilib-
rium. These conditions form a convex polyhedral set, which allows for
optimization of resources while ensuring competitive play.

H MA-18

Monday, 8:00-9:30
Room RB 206

Energy and Environment |
Stream: Energy & Environment (c)

Contributed session

Chair: Max Fehr, Mathematics (Institute for Operations
Research), ETH Zurich, Hg G 22.1, Riamistrasse 101, 8092,
Zurich, Switzerland, maxfehr @ifor.math.ethz.ch

1 - Environmental policies in oligopolistic competition

Salvador Sandoval, Métodos Cuantitativos, Universidad de
Guadalajara, Sierra Mojada 1102, 044340, Guadalajara,
Jalisco, Mexico, salvsanb@cucea.udg.mx, Rafael Salvador
Espinosa

This paper determines the optimal quota of pollution for the industry of
an exportable homogenous good under conditions of oligopolistic compe-
tition. Likewise, it analyzes which are the consequences of the variations
of such optimal quota under the use of certain environmental policies; the
sign of this quota; and the effects of its application for for the consumers
of the involved countries, the producing companies and the environment
in general. The model includes such variables in a function of social wel-
fare.

2 - Evaluating the Impact of Average Cost Based Con-
tracts on the Industrial Sector in the European
Emission Trading Scheme

Giorgia Oggioni, CORE, Université catholique de Louvain,
voie du Roman Pays, 34, 1348, Louvain-la-Neuve,
Belgium, giorgia.oggioni @unibg.it, Yves Smeers

This paper addresses a problem arising from the introduction of the Emis-
sion Trading System in Europe. Industries are currently facing a high
electricity price, which endangers their competitiveness. We explore the
application of two innovative pricing mechanisms. One introduces a per-
fectly competitive market where all consumers are price-takers and pur-
chase electricity at a price based on the short run marginal costs. The
other mechanism applies average cost prices to industries. The analysis
of these problems is dealt with simulation models applied to the North-
western Europe market.
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3 - MARKAL-TIMES assessment of long term CO2
emissions targets for France

Nadia Maizi, Center for Applied mathematics, Ecole des
Mines de Paris, Rue C. Daunesse, Bp 207, 06904,
Sophia-Antipolis, France, nadia.maizi @ensmp.fr, Edi
Assoumou, Marc Bordier, Gilles Guerassimoff
To respond to the challenge of climate change, the required reduction
levels of greenhouse gases should be higher than the targets of the Kyoto
protocol. Since developing countries will need to increase their energy
consumption, the target for industrialized ones should be a division by 3
to 4 compared to their current emissions levels. This goal has been inte-
grated in the French energy law with an objective of reducing by a factor
of 4 all greenhouse gas emissions by 2050. This study describes the anal-
ysis performed for the French government with our MARKAL-TIMES
energy model for France.

4 - Allowance price formation in Environmental Trad-
ing Schemes

Max Fehr, Mathematics (Institute for Operations Research),
ETH Zurich, Hg G 22.1, Ramistrasse 101, 8092, Zurich,
Switzerland, maxfehr @ifor.math.ethz.ch
The recent price development of carbon allowances in the EU Emission
Trading Scheme and it’s impact on European electricity prices exhibits
the importance of a clear understanding of Cap and Trade Systems.
To this end we propose a stochastic equilibrium model for allowance price
formation in the European Emission Trading Scheme and show how it is
related to fundamental price drivers. Thereby particular focus is given on
the influence of market design on allowance prices, overall social costs
and the burden that is passed to the end consumer.

H MA-19

Monday, 8:00-9:30
RoomRB 112

Noncooperative Models |

Stream: Noncooperative Games

Invited session

Chair: Ignacio Garcia-Jurado, Statistics and Operations
Research, Santiago de Compostela University, Faculty of
Mathematics, Campus Sur, 15782, Santiago de Compostela,
Spain, igjurado@usc.es

1- Strategic absentmindedness in finitely repeated
games

Joaquin Sdnchez-Soriano, Centro de Investigacion
Operativa, Universidad Miguel Herndndez, Elche, Alicante,
Spain, joaquin@umbh.es, Ignacio Garcia-Jurado, Natividad
Llorca, Ana Meca, Manuel A. Pulido Cayuela

In the literature it has been studied how the absentmindedness of the play-
ers can be enough for obtaining cooperative equilibria. In this work we
analyze the role of absentmindedness in non-cooperative games by means
of what we call stratgic absentminded. We particularly study its influence
in the context of finitely repeated games with complete information. To
do so, we revisit the main folk theorem for finitely repeated games with
complete information and analyze how the classical assumptions can be
relaxed in the model with strategic absentmindedness.

2 - Consistency and refinements of Nash equilibria for
two-person finite games

M Gloria Fiestras-Janeiro, Universidade de Vigo, 36310,
Vigo, Spain, fiestras@uvigo.es, Manuel Alfredo Mosquera
Rodriguez

In this paper we investigate the compatibility of several refinements of
the Nash equilibria set with consistency, one-person rationality and non-
emptiness for the class of mixed extension of two-person or one-person
finite games.

3 - Entry Game: The Strategic Effects of Advertising

Marija Kuzmanovic, Department of Operations Research
and Statistics , Faculty of Organizational Sciences, Jove

Tlica 154, 11000, Belgrade, Serbia, mari @fon.bg.ac.yu,

Vladimir Obradovic
This paper analyses the effects of investment in advertising in the three-
stage entry game model with one incumbent and one potential entrant.
Using a game theoretic approach it is shown that advertising can be used
as strategic weapon in the market entry game. Since advertising has long-
term effect, an incumbent and entrant firms would find optimal to over-
invest in promotional expenditures. Depending on level of advertising in-
teraction factor, conditions for over-investment in advertising for strategic
purposes are given.

4 - Transfers, contracts and strategic games

Ignacio Garcia-Jurado, Statistics and Operations Research,
Santiago de Compostela University, Faculty of
Mathematics, Campus Sur, 15782, Santiago de Compostela,
Spain, igjurado@usc.es, Peter Borm, M* Gloria
Fiestras-Janeiro, Ruud Hendrickx, John Kleppe

This paper analyzes the role of transfer payments and strategic contract-
ing within two-person strategic games with monetary payoffs. First it in-
troduces the notion of transfer equilibria as strategy profiles for which in-
dividual stability can be supported by allowing the possibility of transfers
of the payoffs induced by these profiles. Second it analyzes a two-stage
contracting game. The main results provide existence properties of the
transfer equilibria, and characterizations of the sets of payoff vectors that
are supported by Nash and subgame perfect equilibria in the contracting
game.

H MA-20

Monday, 8:00-9:30
Room RB 113

Social Networks and Game Theory
Stream: Social Networks

Invited session

Chair: Juan Tejada, Estadistica e Investigacién Operativa I,
Complutense Unversity of Madrid, Universidad Complutense de
Madrid, Plaza de Ciencias, 3, 28040, Madrid, Spain,
jtejada@mat.ucm.es

1 - Centrality Measures for Social Directed Networks.
A view from Game Theory.

Enrique Gonzdlez-Arangiiena, Statistics and Operation
Research III, Complutense University of Madrid, Avda.
Puerta de Hierro s/n, 28040, Madrid, Spain,

egaran @estad.ucm.es, Conrado M. Manuel, Daniel Gomez
Gonzalez

A new family of centrality measures is proposed for social directed net-
works. The approach is based on game theoretical concepts. To reflect the
economic possibilities of the individuals when the coalitions are formed
in a given order, a generalized game in characteristic function form is
considered. Then, the digraph restricted game is obtained. Shapley value
is considered as player’s power. The difference between actor’s power in
the new game and his power in the original one is proposed as a centrality
measure. Conditions are given to reach some desirable properties.

2 - Generalized Characteristic Functions and Digraph
Communication Situations

Conrado M. Manuel, Statistics and Operation Research III,
Complutense University of Madrid, Avenida Puerta de
Hierro s/n, 28040, Madrid, Spain, Spain,
conrado@estad.ucm.es, Enrique Gonzdlez-Arangtiena,
Daniel Gomez Gonzalez, Rene van den Brink

Game theory allows us the study of situations in which the cooperation
among the actors in a network has an stablished direction. In this paper,
we consider games in coalitional form in which the characterisitic func-
tion is defined on all possible orders in the coalitions, and situations in
which the restrictions in the cooperation are given by a directed graph.
We define an allocation rule on these digraph communication situations
satisfying some appealing properties: component efficiency, fairness and
balanced contributions. This rule extends the Myerson value and we char-
acterize it.

41



MA-21

EURO XXII - Prague

3 - Centrality in a quick information diffusion process

Juan Tejada, Estadistica e Investigacion Operativa I,
Complutense Unversity of Madrid, Universidad
Complutense de Madrid, Plaza de Ciencias, 3, 28040,
Madrid, Spain, jtejada@mat.ucm.es, Elisenda Molina, Vito
Fragnelli

We are interested in studying network processes, such as information dif-
fusion, that flow through a social network. We deal with a kind of infor-
mation diffusion process in which once an actor is informed he has two
options, to join the diffusion group and pass the information to all of his
contacts, or not to join the group. Then, if the goal is to make the infor-
mation reach a given target set of actors, we want to define a centrality
measure that accounts for how much an actor is relevant in this setting.
We first define an appropriate simple game and then we use its Shapley
as that measure.

H MA-21

Monday, 8:00-9:30
Room SB 408

Health Care Decision Support
Stream: Timetabling and Rostering

Invited session

Chair: Greet Vanden Berghe, Information Technology, KaHo
Sint-Lieven, Gebr. Desmetstraat 1, 9000, Gent, Belgium,
greet.vandenberghe @kahosl.be

1 - Experiences with Planning Support in Health Care

Andriy Panchenko, Computer Science dept. - Informatik IV,
RWTH Aachen University, Ahornstr. 55, D-52074, Aachen,
Germany, panchenko@cs.rwth-aachen.de

Planning and scheduling are one of the key components of the hospital
management. They are characterized by high complexity which is caused
by the uncertainty between the capacity offered and the true demand, im-
possibility to precisely predefine the workflows. Nowadays planes are
made basically manually and involve specialized staff in the process. We
describe an approach for automizing the process that takes preferences of
the involved personnel into account and is characterized by fairness. Fur-
ther, we discuss the faced with problems, difficulties with the acceptance,
and arising challenges.

2 - A Novel Approach to Dose Planning in Radiother-
apy

Xueyan Song, Computer Science and IT, University of
Nottingham, 53 Middleton Boulevard, NG8 1FY,
Nottingham, xxs @cs.nott.ac.uk, Sanja Petrovic, Santhanam
Sundar

In this paper, we present a CBR approach to dose planning for prostate
cancer in radiotherapy. The determination of a dose plan concerns a trade-
off between the cancer control and the side effects to surrounding organs.
A similarity measure is defined which applies fuzzy sets to express the
consultant’s preferences. It is observed that the retrieved similar cases
might suggest different dose plans. Dempster-Shafer theory is used to
fuse multiple proposals with the aim of increasing the non-subjectivity
of the consultant’s opinion. An example is presented to validate the ap-
proach.

3- A multi-objective decision support system for
cyclic master surgery scheduling

Jeroen Belien, Decision Sciences and Information
Management, Katholieke Universiteit Leuven,
Naamsestraat 69, 3000, Leuven, Belgium,
jeroen.belien@econ.kuleuven.be, Erik Demeulemeester,
Brecht Cardoen

This paper presents a decision support system for cyclic master surgery
scheduling. Three objectives are taken into account. First, the resulting
bed occupancy at the hospitalization units is levelled as much as possible.
Second, a particular operating room is best allocated exclusively to one
group of surgeons having the same speciality. Third, the master surgery
schedule is preferred to be as simple and repetitive as possible, with few
changes from week to week. The system relies on mixed integer pro-
gramming techniques and on a simulated annealing metaheuristic.
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4 - Multi-objective nurse scheduling to increase staff
satisfaction

Khoi Le, The School of Computer Science and IT,

University of Nottingham, NG8 1BB, Nottingham, United

Kingdom, kxl@cs.nott.ac.uk, Dario Landa-Silva
Ensuring that nurses are happy with their rosters is an important contribut-
ing factor to the provision of high quality health care in hospitals. We
present a multi-objective approach to tackle a real-world nurse schedul-
ing problem using an evolutionary algorithm. Our approach is designed
around the premise of ‘satisfying individual nurse preferences’. Our ap-
proach produces good quality schedules that satisfy most of the nurses’
preferences and comply with work regulations and workforce demand.

B MA-22

Monday, 8:00-9:30
Room SB 409

Multicriteria Decision Support Systems
for Location Problems
Stream: Locational Analysis

Invited session

Chair: Maria Eugénia Captivo, Universidade de Lisboa,
Faculdade de Ciéncias and Centro de Investigagdo Operacional,
Campo Grande, Bloco C6, Piso 4, 1749-016, Lisboa, Portugal,
mecaptivo@fc.ul.pt

1 - From Practice to Methodological Issues in DSS for
Location Problems

Jodo Climaco, University of Coimbra and INESC Coimbra,

3000-033, Coimbra, Portugal, jclimaco@inescc.pt, Maria

Eugénia Captivo
In Location Problems the complexity of the decisions is constantly in-
creasing, namely, regarding the ecological, social, economical and legal
issues. Mathematical models are evolving from the use of cost-benefit
analysis to the explicit consideration of several criteria. Furthermore, dif-
ferent actors/decision makers must be considered with all their cultural
and interest differences. In this work we discuss the methodological is-
sues of learning-oriented decision support systems used in SABILOB - a
decision support system for location problems.

2 - A Study on Some Semiobnoxious Location Models

Maria Conceicao Fonseca, Departamento de Estatistica e
Investigacdo Operacional, Universidade de Lisboa,
Faculdade de Ciencias and Centro de Investigacdo
Operacional, Bloco C/6 Campo Grande, Cidade
Universitdria, 1749-016, Lisboa, Portugal,
mdfonseca@fc.ul.pt, Maria Eugénia Captivo

Semiobnoxious facilities are useful and noxious. Therefore, semiobnox-
ious facility location is presented as a discrete biobjective location prob-
lem. The two objectives are the minimization of the obnoxious effect and
the maximization of the accessibility, both in terms of total or average
and worst-case values. Uncapacitated, capacitated and modular facilities
are considered. Computational results, for randomly generated examples,
are presented and discussed considering CPU times and equity of the so-
lutions. The behaviour of the models when an investment constraint is
included is also studied.

3 - A Decision Support System for Bicriteria Location
Models

Sérgio Fernandes, Instituto Politécnico de Settbal, Escola
Superior de Tecnologia, Campus do Instituto Politécnico de
Settbal, Estefanilha, 2910-761, Setdbal, Portugal,

sergiof @est.ips.pt, Maria Eugénia Captivo, Jodo Climaco

An interactive modular system, aimed at supporting decision-making
concerning bicriteria location problems is presented. To attain non-
dominated solutions, two types of extrinsic tools can be chosen: a gen-
eral solver (CPLEX or MatLab) and a special purpose procedure. The
interface of the Decision Support System (designed in order to achieve
acceptable quality; being easily understandable and propitiating an intu-
itive use) is presented using a bicriteria uncapacitaded facility location
nstance.
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4 - DSS for Location Problems - Future Trends

Maria Eugénia Captivo, Universidade de Lisboa, Faculdade
de Ciéncias and Centro de Investigacdo Operacional,
Campo Grande, Bloco C6, Piso 4, 1749-016, Lisboa,
Portugal, mecaptivo@fc.ul.pt, Jodo Climaco

In this work we start by identifying the ideal characteristics of a deci-
sion support system for location problems. Next we will discuss how
SABILOC should evolve in order to accomplish (as much as possible)
the above referred to issues. Namely, we will emphasize, the combined
use of mathematical programming tools with scenario analysis, a posteri-
ori analysis and group decision and negotiation tools.

B MA-23

Monday, 8:00-9:30
Hall C

Graphs Networks I

Stream: Graphs & Networks, Scheduling & Location
()

Contributed session

Chair: Di Yuan, Department of Science and Technology,
Linkdping University, SE 601 74, Norrkoping, diyua@itn.liu.se

1 - Models for optimal wireless mesh network design

Christelle Molle, Mascotte, I3S(CNRS-UNSA)/INRIA,
INRIA Sophia Antipolis, 2004 Route Des Lucioles, 06902,
Sophia Antipolis, France, Christelle.Molle @sophia.inria.fr,
Cristiana Gomes, Patricio Reyes, Hervé Rivano

Wireless Mesh Networks (WMNSs) are cost-effective and provide an ap-
pealing answer to connectivity issues of ubiquituous computing. Unfor-
tunately, wireless networks are known for strong waste of capacity when
their size increase. Thus, a key challenges for network operators is to
provide guaranteed quality of service. Maximizing network capacity re-
quires to optimize jointly the Access Points (AP) placement, the routing
and the link scheduling taking interferences into account. We present
MILP models for computing an optimal 802.11a or 802.16 WMN design
providing min-max bandwidth guaranty.

2 - Performance evaluation of a High-Speed Network
Switch: the strong stability method

Louiza Bouallouche-Medjkoune, Department of Computer
Sciencelaboratory LAMOS, University of Bejaia,
University of Béjaia, Laboratory LAMOS, Targa Ouzemour,
06000, Bejaia, Algeria, louiza_medjkoune @yahoo.fr, Ghani
Tamzalit, Djamil Aissani

In this communication, we show how to apply the theoretical results of
the strong stability method to measure the performances of a high speed
network. For this, we conceived the algorithm STR-STAB-GEO allow-
ing to obtain a minimal upper limit on the error due to the approximation.
A data-processing program allows comparing the algorithm results with
those of simulation. As numerical application, we considered a high-
speed network switch modelled by a queueing network made up of two
queues in tandem M/Geo/1 and M/D/1.

3 - Algorithmic approaches to LATN design and capac-
ity expansion decisions

David van der Merwe, Computer Science, North-West
University, Potchefstroom Campus, Potchefstroom, 2522,
Potchefstroom, North-west, South Africa,
David.vanderMerwe @nwu.ac.za, Giel Hattingh

The LATN (Local access telecommunications network) or local loop con-
tributes up to 60% of total telecommunication network costs. Modelling
enhancements, partitioning algorithms and algorithmic enhancements for
the Tree Knapsack Problem and its extensions as model for the LATN
is investigated. A partitioning algorithm, that uses standard of the shelf
software combined with modelling enhancements along with algorithmic
improvements will be presented. Empirical work will be presented.

4 - Minimum-energy Broadcast and Multicast in Wire-
less Networks: Strong Integer Programming Mod-
els and an Effective Power-Adjusting Heuristic

Di Yuan, Department of Science and Technology,

Link6ping University, SE 601 74, Norrkoping,

diyua@itn.liu.se, Joanna Bauer, Dag Haugland
We study minimum-energy broadcast/multicast in wireless networks. The
problem amounts to finding a tree to connect a source to a set of destina-
tions, such that the total power required at nodes is minimized. We dis-
cuss strong integer programming models for this NP-hard problem, and
present a bounding procedure aimed at obtaining a sharp bound to the op-
timum. We also present a novel heuristic algorithm based on successive
adjustment of node power. We report results of extensive computational
experiments. The results show the effectiveness of the bounding proce-
dure and the heuristic algorithm.

H MA-24

Monday, 8:00-9:30
Room SB 411

Resource-Constrained Project
Scheduling

Stream: Project Management & Scheduling
Invited session

Chair: Tamas Kis, Computer and Automation Research Institute,
Hungarian Academy of Sciences, P.O.Box 63, 1518, Budapest,
Hungary, kistamas @sztaki.hu

1- The usefulness of preemption in resource-
constrained project scheduling

Vicente Valls, Departamento de Estadistica e Investigacién
Operativa, University of Valencia, Dr. Moliner,50, Burjasot,
46100, Valencia, Spain, Vicente.Valls@uv.es, Francisco
Ballestin, Sacramento Quintanilla

The discrete pre-emption of activities in the Resource-Constrained
Project Scheduling Project (RCPSP) has not been widely studied, only
in two very particular cases. In this paper, a new general problem, the
MaxP-RCPSP, is proposed, where each activity has a (possible different)
fixed maximum number of pre-emptions. We develop a metaheuristic al-
gorithm for this problem, with a suitable codification and a new crossover.
The paper also offers further evidence of the usefulness of pre-emption in
RCPS. Concretely, we show how pre-emption is also be beneficial in the
presence of due dates.

2 - Risk-sensitive and risk-neutral multi-armed bandits

Uriel G. Rothblum, Industrial Engineering and Mgt.,

Technion, Technion City, 32000, Haifa, Israel,

rothblum @ie.technion.ac.il
The classic result for the multi-armed bandit is that each state of each ban-
dit (Markov chain with rewards) has an “index” that depends only on the
data for its bandit, and expected discounted income is maximized by play-
ing at each epoch a bandit whose current state has the largest index. We
provide a simple and constructive proof of this result with a cubic com-
plexity bound. Further, our analysis extends to variants of the problem
which exhibit risk-averse and risk-seeking exponential utility functions.
A key idea is the use of 2-parameter “domination” in place of indices.

3 - An heuristic procedure for the Resource Con-
strained Project Scheduling Problem with various
activity assumptions

Vincent Van Peteghem, Faculty of Economics and Business
Administration, Ghent University, Tweekerkenstraat 2,
9000, Gent, Belgium, vincent.vanpeteghem @ugent.be,
Mario Vanhoucke
The RCPSP is extended many times with various activity assumptions,
such as the choice between fixed work or fixed duration, the presence of
pre-emption and the effect of fast-tracking. Till now, a heuristic which
can solve a combination of these different activity assumptions is not yet
presented. To that purpose, we present in this paper a genetic algorithm
that can solve the RCPSP where for each project activity a different activ-
ity assumption is made. Detailed computation experiments are presented
and the influence of various activity assumptions on the solution quality
is tested.
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4 - Time window computations for resource con-
strained project scheduling with earliness-
tardiness costs

Tamas Kis, Computer and Automation Research Institute,

Kende utca 13-17, 1111, Budapest, Hungary,

tamas.kis @sztaki.hu, Andras Kéri
‘We consider RCPSP with earliness-tardiness penalties. Our goal is to ob-
tain optimal solutions. To this end, we show how to compute tight time
windows for activities provided an upper bound on the optimal objective
function value is known. Our techniques are based on dual network flow
algorithms. With tight time windows, we can apply constraint propaga-
tion techniques, published in the literature, for fathoming nodes or for
tightening the time windows of the activities even more. We compare our
methods to that of Schwindt for the same problem.

B MA-25

Monday, 8:00-9:30
Room SB 412

Cutting and Packing |
Stream: Cutting and Packing

Invited session

Chair: J. M. Valério de Carvalho, Departamento de Produgio e
Sistemas, Universidade do Minho, 4710 053, Braga, Portugal,
vc@dps.uminho.pt

1 - The unidimensional cutting stock problem with us-
able leftovers - a heuristic approach

Marcos Arenales, Departamento de Computagdo e
Estatistica, Instituto de Ciéncias Matematica e de
Computagdo - ICMC/USP, Av. do Trabalhador
Sao-Carlense, 400 - Centro - Cx. Postal 668, 13560-970 ,
Séao Carlos, SP, Brazil, arenales @icmc.usp.br, Adriana
Cherri, Horacio Yanasse
We consider a one-dimensional cutting stock problem in which the left-
over material in the patterns can be used in the future, if large enough.
This introduces a difficulty in comparing solutions, for instance, up to
what extent a minimum leftover solution is the most interesting one, when
part or all of the leftovers can be used? Characteristics of good solutions
are defined and classical heuristic methods for solving the cutting stock
problem are modified, so that cutting patterns with undesirable leftovers
are redesigned. Computational test results are presented.

2 - A genetic algorithm to the one-dimensional cutting
stock problem

Silvio Araujo, Departamento de Ciéncias da Computacdo e
Estatistica-DCCE, Universidade Estadual Paulista-UNESP,
R. Cristovao Colombo, 2265 - Jd Nazareth, 15054-000, Sao
José do Rio Preto, Sado Paulo, saraujo@ibilce.unesp.br,
Adriano Heis, Ademir Constantino
This work deals with the one-dimensional integer cutting stock problem,
which consists of cutting a set of available bars in stock in order to pro-
duce ordered smaller items in such a way as to optimize a given objective
function. We studied the case in which there are several types of bars in
stock available in limited quantities. A new heuristic method based on
the genetic algorithm concepts was proposed. This heuristic is analyzed
by solving a set of randomly generated instances.

3 - A one-dimensional cutting stock problem in the
production of agricultural light aircrafts.

Reinaldo Morabito, Dept. of Production Engineering,
Federal University of Sdo Carlos, Cp 676, 13565-905, Sao
Carlos, Sao Paulo, Brazil, morabito@power.ufscar.br,
Alexander Abuabara
In this work we study the one-dimensional cutting of metallic structural
tubes utilized in the manufacturing of agricultural light aircrafts. We
present mixed integer programming models to optimize the trim loss, con-
sidering the possibility of generating leftovers with enough size to reuse.
The models are validated using real data of the Ipanema, a light aircraft
produced by a Brazilian company. The results show that the models are
useful to support decisions in the cutting process.
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4 - A comparative analysis and computational study of
dual-feasible functions for bin-packing problems:
lower bounds

J. M. Valério de Carvalho, Departamento de Produgdo e
Sistemas, Universidade do Minho, 4710 053, Braga,
Portugal, ve@dps.uminho.pt, Frangois Clautiaux, Cldaudio
Alves

Dual-feasible functions (DFF) are valuable tools to compute both lower
bounds for combinatorial problems and valid inequalities for integer pro-
grams. We derive new results that allow identifying dominant subsets
among these functions, i.e., those which may lead to better bounds or
stronger cuts.

We also describe different frameworks that can be used to create domi-
nant function based on other ones. Two new families of DFF obtained by
applying these methods are proposed in this paper. Extensive experiments
and improved lower bounds for the bin-packing problem are reported.

B MA-26

Monday, 8:00-9:30
Room RB 212

Transportation Planning
Stream: Transportation and Logistics

Invited session

Chair: Daniela Ambrosino, DIEM, University of Genova, Via
Vivaldi 5, 16126, Genova, Italy, ambrosin@economia.unige.it

1 - An application of fuzzy sets and possibility theory
to the goods transportation choices of manufactur-
ing companies

Riccardo Rossi, Department of Structural and
Transportation Engineering, University of Padova, Via
Marzolo, 9, 135131, Padova, -, Italy,

riccardo.rossi @unipd.it, Romeo Vescovi, Massimiliano
Gastaldi

The aim of the analysis is to find out a ranking of preference on trans-
portation hypothetical alternatives with reference to the distribution of
goods produced in the north-estern Italy. An SP type survey appeared
to be the most appropriate tool to measure the producing companies’
propensity towards alternative transportation services to those currently
used. The data gathered were affected by uncertainty: it was analysed
using the fuzzy sets and possibility theory that appear to be suitable for
dealing with the uncertain nature of the data. The methodology proposed
appears to be efficient.

2 - The application of some heuristics to urban road
network design

Antonino Vitetta, DIMET, University Mediterranea di
Reggio Calabria, Feo di Vito, 89100, Reggio Calabria, Italy,
vitetta@unirc.it, Giulio Erberto Cantarella, Giuseppe
Pavone
This paper concerns the urban road network design problem. In urban
areas signal settings and network topology are the two major factors that
can be handled by design models. Methods for the combined design of
signal settings and topology are used. They proceed in two stages: the
first deals with integer variables (topology), while the second deals with
continuous variables (signal settings). This paper focuses on evaluating
performance obtained by all the different algorithms proposed for both
the topology design stage and the signal settings stage.

3 - Reliability Modelling of Intelligent Transport Sys-
tems

Igor Kabashkin, Transport and Telecommunication
Institute, Lomonosova iela 1, Riga, Latvia, kiv@tsi.lv

The paper presents an approach for Intelligent Transport Systems (ITS)
reliability analysis with Evaluation Petri Net modelling with many spe-
cific aspects: multilevel structural hierarchy, multifunctional objects of
modeling, different nature of failures (hardware, software, human, or-
ganizational), heterogeneous components of the modelling system, open
structure of ITS architecture and others. The dynamic behaviour of the
reliability model at various levels of abstraction is discussed on the base
of analytical properties of Petri Nets.
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4 - Master bay plan problem : local search vs tabu

search heuristics

Daniela Ambrosino, DIEM, University of Genova, Via
Vivaldi 5, 16126, Genova, Italy,
ambrosin@economia.unige.it, Anna Sciomachen, Massimo
Paolucci, Davide Anghinolfi

‘We focus on stowage plans for containership, that is the Master Bay Plan
Problem (MBPP). MBPP is NP-complete. Starting from a decomposi-
tion approach that considers independently different portions of the ship,
we look for the global ship stability of the overall stowage plan while
improving the objective function value by using two heuristic schema:
an exchange algorithm which is based on local search (LS) techniques
and an extension of LS based on the tabu search (TS) metaheuristic. A
preliminary computational experimentation and a comparison of the pro-
posed approaches performed is given.

B MA-27

Monday, 8:00-9:30
Room SB 323

Transportation and Logistics |
Stream: Transportation & Logistics (c)

Contributed session

Chair: Carsten Boll, Planning and Simulation Systems, Institute
of Shipping Economics and Logistics, Barkhausenstrasse 2,
27568, Bremerhaven, Bremen, Germany, Boll @isl.org

1- MARITIME TRAFFIC INFORMATION SYSTEM ver-
sion Il - SisAqua (In Portuguese Sistema de Trans-
porte Aquaviario)

Carlos Francisco Simoes Gomes, Operations Research,
Ibmec Business School and CASNAYV, Pc Br de Ladario,
s/n, amrj, edificio 8, 3 andar, Centro, 20091-000, Rio de
janeiro, Rio de janeiro, Brazil, cfsimoes @fgvmail.br, Julio
Cesar Neves
The SisAqua is primarily designed to track all merchant vessels and their
routes, along the Brazil’s ocean coast and inland navigation area. This
version includes all navigable rivers in Brazil. Can be use for assistance
to vessels in cases of emergency, illegal fishing, surveillance and etc. In-
cludes graphic interface, DB administrator and Automatic Identification
System (AIS). Receives installed in strategic location in the coast, Brazil-
ian Navy Ships and otters, in order to receive data from Merchant Ship’s
AIS. This equipment is in agreement with established for the regulation
by IMO.

2- Quay Crane Scheduling with Interference Con-
straints

Frank Meisel, Martin-Luther-University Halle-Wittenberg,
Gr. Steinstr. 73, 06108, Halle, Germany,
frank.meisel @ wiwi.uni-halle.de, Christian Bierwirth

Quay cranes (QCs) are used to serve container vessels in ports. The re-
lated scheduling problem has been studied intensively in recent research
but still lacks a precise treatment of QC interference. We present a re-
vised optimization model and propose a Branch-and-Bound algorithm
for searching a heuristically reduced search space of above average qual-
ity schedules. The algorithm clearly dominates alternative algorithms in
terms of high solution quality and low computation times delivering new
best solutions for several benchmark problems from the literature.

3 - Fleet deployment in liner shipping

Trond A. V. Johnsen, MARINTEK, SINTEF, Otto Nielsen
veg 10, 7052, Trondheim, Norway,

trond.johnsen @marintek.sintef.no, Haakon Lindstad, Kjetil
Fagerholt

‘We consider a large scale fleet deployment problem from the liner ship-
ping business. With given trades to serve in a predetermined time sched-
ule, the planning problem involves allocation of vessels to voyages min-
imizing ballast sailing. In addition to time windows for the start of a
voyages, there will be capacity and ship class constraints. In this paper,
we will present a heuristic solving this problem, and how this heuristic is
implemented in a functional decision support system directly applicable
for shipping companies.

4 - Simulation of Port Call Strategies for Container
Vessels

Carsten Boll, Planning and Simulation Systems, Institute of
Shipping Economics and Logistics, Barkhausenstrasse 2,
27568, Bremerhaven, Bremen, Germany, Boll@isl.org

The economic success of global container logistics is a.0. dependent on
a detailed strategic planning of the transport chain. So shipping lines
have to analyse decision problems like port call strategies i.e. direct call
vs. hub-and-spoke-concepts, port choice, size of vessels deployed. With
the help of a comprehensive simulation model there has been analysed
numerous interdependencies among the operational, technical, infra- and
superstructure-related components of round trip strategies for alternative
container vessel fleets.

B MA-28
Monday, 8:00-9:30
Room SB 324

Software Frameworks
Stream: Metaheuristics

Invited session

Chair: El-Ghazali Talbi, Laboratoire d’Informatique
Fondamentale de Lille, Batiment M3 - Cité Scientifique, 59655,
Villeneuve d’ Ascq, France, France, talbi @lifl.fr

1 - Software framework for metaheuristics

El-Ghazali Talbi, Laboratoire d’Informatique Fondamentale
de Lille, Batiment M3 - Cité Scientifique, 59655, Villeneuve
d’ Ascq, France, France, talbi @lifl.fr, Jean-Charles Boisson

PARADISEO is a templates-based, ANSI-C++ compliant, library for
metaheuristics. It allows to design population based metaheuristics such
as evolutionary algorithm and particle swarm optimization, and single so-
lution based metaheuristics such as local search, simulated annealing and
tabu search. The software framework allows also to develop different
hybrid algorithms.

2 - Software framework for multi-objective optimiza-
tion

Arnaud Liefooghe, LIFL / INRIA-Futurs, Bat. M3,
Université des Sciences et Technologies de Lille, 59655,
Villeneuve d’Ascq, France, Arnaud.Liefooghe @lifl fr,
Laetitia Jourdan, EI-Ghazali Talbi

ParadisEO-MOEO is dedicated to the flexible design of metaheuristics for
multi-objective optimization. This paradigm-free software embeds some
features and techniques for Pareto-based resolution and aims to provide a
set of classes allowing to ease and speed up the development of computa-
tionally efficient programs. It provides a wide range of fitness assignment
schemes (including the ones used in NSGA-II, IBEA and more), diver-
sification mechanisms (crowding), elitism features, archiving as well as
the most common easy-to-use classical multi-objective evolutionary al-
gorithms.

3 - Software framework for parallel and distributed
metaheuristics

Alexandru Tantar, OPAC Team/DOLPHIN, INRIA , Parc
Scientifique de la Haute Borne, Park Plaza, Bat. A, Bureau
211bis, 40 avenue Halley, 59650 Villeneuve d’Ascq cedex,
FRANCE, 59655, Villeneuve d’Ascq, France, tantar @lifl.fr,
El-Ghazali Talbi, Nordine Melab

We present the ParadisEO white-box object-oriented framework dedi-
cated to the reusable design of parallel and distributed metaheuristics
(Paradiseo-PEO).

ParadisEO-PEO is of the rare frameworks that provide the most com-
mon parallel and distributed models. Their implementation is portable on
distributed-memory machines (clusters, network of PCs, Grids) as well as
on shared-memory multi-processors, as it uses standard libraries such as
MPI, PThreads, Condor and Globus. Their experimentation on different
optimization problems (academic and real-life applications) demonstrate
their efficiency.
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Metaheuristics |
Stream: Metaheuristics (c)

Contributed session

Chair: Michel Gendreau, Centre de recherche sur les transports,
Université de Montréal, C.P. 6128, succ. Centre-ville, H3C 3J7,
Montreal, Quebec, Canada, michelg@crt.umontreal.ca

1 - A deterministic tabu search algorithm for the het-
erogeneous fleet vehicle routing problem

Jose Brandao, Management, University of Minho, Largo do
Paco, 4704 -553 , Braga, Portugal,
sbrandao @eeg.uminho.pt

In this problem the vehicles have different capacities, fixed costs and vari-
able costs, and the objective is to define the size of the fleet, the types
of vehicles and the routes in order to minimize the total cost. The tabu
search algorithm is based on three types of neighbourhood move: in-
sertion, double insertion and swap. A customer can be moved only if the
destination route contains at least one of its delta-nearest neighbours. The
performance of the algorithm was tested using a set of problems from the
literature and the results obtained so far are quite good.

2 - Solving the Open Vehicle Routing Problem with
Time Windows via Adaptive Memory Programming

Panagiotis Repoussis, Management Science and
Technology, Athens University of Economics and Business,
47A Evelpidon Street and 33 Lefkados Street, 113 62,
Athens, Greece, panagiotis.repoussis @pathfinder.gr,
Christos Tarantilis, George loannou

This work introduces an Adaptive Memory Programming (AMP)
methodology for the Open Vehicle Routing Problem with Time Windows
(OVRPTW). The OVRPTW seeks to design non-depot returning vehicle
routes to satisfy customers’ requirements; within fixed time intervals that
represent the earliest and latest times that service can take place. The
proposed methodology is equipped with a greedy heuristic, a sophisti-
cated local search and long-term memory structures to guide the search.
Computational results on large-scale benchmark problems illustrate the
efficiency and effectiveness of the methodology.

3 - A GA Approach for Vendor Selection and Task Allo-
cation Issues in Networks with Different QoS Lev-
els

Nihat Kasap, Sabanci University, Faculty of Management,
Tuzla, 34956, Istanbul, Turkey, nihatk @sabanciuniv.edu

Firms acquire capacity from multiple suppliers at competitive prices to
complete day-to-day operations such as video conferencing, voice over
IP and data applications. We formulate the associated problem as a cost
minimization problem subject to QoS and capacity requirements. Then
we suggest a heuristic with Genetic Algorithm approach that reflects a
trade off between cost of acquiring resources and the opportunity cost of
degradation in perceived quality.

4 - A deterministic annealing metaheuristic for routing
heterogeneous vehicles

Wout Dullaert, Institute of Transport and Maritime
Management, University of Antwerp, Keizerstraat 64, 2000,
Antwerp, Belgium, wout.dullaert@ua.ac.be, Olli Braysy,
Geir Hasle, David Mester, Michel Gendreau

The suggested metaheuristic comprises three phases. In the first phase
high quality initial solutions are generated by means of a savings-based
heuristic combining diversification strategies with learning mechanisms.
In phase two an attempt is made to reduce the number of routes in the ini-
tial solution with a new local search procedure and in phase three the solu-
tion from phase two is further improved by a set of four local search oper-
ators that are embedded in a deterministic annealing framework to guide
the improvement process. Computational experiments on 168 benchmark
are presented.
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Monday, 8:00-9:30
Room RB 209

AHP Applications |
Stream: Analytic Hierarchy Process, Analytic
Network Process

Invited session

Chair: Miroslaw Kwiesielewicz, Gdansk University of
Technology, State Higher School of Vocational Education in
Elblag , 80-952, Gdansk, Elblag, Poland, mkwies @ely.pg.gda.pl

1 - An Expert System Approach to the ERP system se-
lection process in Textile Firms

Ufuk Cebeci, INDUSTRIAL ENG. DEPARTMENT,
ISTANBUL TECHNICAL UNIVERSITY, Macka,
TR-80680, Istanbul, ufuk_cebeci @yahoo.com, Utkun Sahin

The study presents an expert system approach to the Enterprise Resource
Planning (ERP) system selection process in textile firms. There are sev-
eral methods which are proposed for selecting a suitable ERP system.
In this study, an expert system has been designed for selecting an ERP
system. The expert system provides a detailed guidance for ERP sys-
tem selection process. The ERP packages and vendors which don’t meet
the organizational requirements of the company are eliminated. The AHP
method is applied for dealing with the ambiguities involved in assessment
of ERP alternatives.

2 - The Development of a Measurement Framework for
the Assimilation of Information Technology (IT)

Enrique Mu, University of Pittsbburgh, 345 Mervis Hall,
15260, Pittsburgh, PA, enmu@Xkatz.pitt.edu

IT assimilation refers to effective application of information technology
in supporting a firm’s business strategies and value-chain activities. Most
approaches to assessing IT assimilation consist of measuring the extent
of support for each of these activities and then aggregating them. How-
ever, one fundamental problem with this approach is that not all activities
are equally important for the firm. To solve this problem, this research
uses AHP to create a framework for the measurement of IT assimilation
in organizations.

3 - A method for solving multiattribute decision mak-
ing problem in control engineering

Miroslaw Kwiesielewicz, Gdansk University of Technology,
State Higher School of Vocational Education in Elblag ,
80-952, Gdansk, Elblag, Poland, mkwies @ely.pg.gda.pl

The most of MADM models in engineering are based on quantitative and
qualitative data. The former are often expressed on different measure-
ment scales: ordinal, interval and ratio. and could be given explicitly. The
study proposes unify approach to solve the problem considered, based on:
paired comparison, direct evaluation, direct fuzzy evaluation and trans-
formation to ratio scale for interval data. Thus real and fuzzy data are
obtained and fuzzy arithmetic can be used. The method is simple, do not
loose the information given by exact data and takes into account fuzziness
of fuzzy data.

4 - Multiattribute decision making model of cable se-
lection in designing ship power system

Ryszard Zajczyk, Faculty of Electrical and Control
Engineering, Gdansk University of Technology,
Narutowicza 11/12, 80-952, Gdansk, Poland,
R.Zajczyk @ely.pg.gda.pl, Miroslaw Kwiesielewicz,
Tomasz Nowak

The MADM model of the cable selection for ship electric power system
design is considered. The model includes both qualitative and quanti-
tative data. Some of them are given directly and needs only unification
and normalization, e.g. area section, cable weight. Some other data can
be evaluated using a fuzzy technique or paired comparisons, e.g. some
economic factors. There are also data seemed to be fuzzy or interval,
e.g. investment costs, annual costs. A modified AHP method based on
paired comparisons, and direct crisp and fuzzy evaluation is proposed. A
numerical example is included
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Monday, 8:00-9:30
Hall D

Multiple Criteria Sorting Methods |
Stream: Multiple Criteria Decision Analysis

Invited session

Chair: Constantin Zopounidis, Dept. of Production Engineering
and Management, Technical University of Crete, University
Campus, 73100, Chania, Greece, kostas@dpem.tuc.gr

1- The impact of preference information levels in
MCDM sorting

Rudolf Vetschera, Dept. of Business Studies, University of
Vienna, Bruenner Str. 72, A-1210, Vienna, Austria,
rudolf.vetschera@univie.ac.at, Ye (Richard) Chen, Keith
Hipel, Marc Kilgour

Case-based methods to elicit preference parameters (weights) in MCDM
sorting are easy to use, but might lead to ambiguous parameter estimates
and consequently variations in the resulting sorting of alternatives. In this
paper we systematically study the impact of different sizes of the case set
on the robustness and validity (in relation to “true” preferences) of case-
based sorting using computational experiments. Contrary to expectations,
there are no “decreasing returns” to information, and we also obtain some
surprising results concerning problem complexity.

2 - Example-based multicriteria sorting

Vincent Mousseau, LAMSADE, University Paris Dauphine,
Place De Lattre de Tassigny, 75 775, Paris, France,
mousseau@lamsade.dauphine.fr, Salvatore Greco, Roman
Slowinski
We present a new MCDA sorting method that assign actions to ordered
classes. Using assignment examples provided by the DM, we build a
sorting procedure based on a set of additive value functions compatible
with the assignment examples. For each action, the method computes
necessary and possible assignments to classes: the necessary assignment
specifies the range of classes to which the action can be assigned consid-
ering all compatible value functions while the possible assignment spec-
ifies the range of classes to which the action can be assigned for at least
one compatible value function.

3 - Ant Colony and Particle Swarm Optimization for Fi-
nancial Classification Problems

Yannis Marinakis, Production Engineering and
Management, Technical University of Crete, University
Campus, 73100, Chania, Greece, marinakis @ergasya.tuc.gr,
Magdalene Marinaki, Constantin Zopounidis, Michael
Doumpos

During the last years, Ant Colony Optimization and Particle Swarm Op-
timization have become very attractive for analyzing large data sets and
solving complex optimization problems. In this paper, these approaches
are proposed for the construction of an algorithmic scheme which com-
bines a number of nearest neighbor based approaches for performing
classification tasks in financial problems (multi-group credit risk classi-
fication and distinction between qualified and unqualified financial state-
ments of a firm) through the solution of the feature subset selection prob-
lem.

B MA-32

Monday, 8:00-9:30
Room SB 321

Multiple Criteria Choice Methods
Stream: Multiple Criteria Decision Analysis
Invited session

Chair: Raymond Bisdortf, Applied Mathematics Unit,
University of Luxembourg, L-1511, Luxembourg, Luxembourg,
raymond.bisdorff @uni.lu

1 - A discussion on the rank reversal problem in mul-
ticriteria outranking methods.

Johan Springael, Faculty of Applied Economics, University

of Antwerp, Prinsstraat 13, 2000, Antwerp, Belgium,
johan.springael @ua.ac.be

Starting from a phenomenological analysis of a few multicriteria outrank-
ing methods such as ELECTRE I, II, PROMETHEEL, II, ARGUS, ..., we
look at their behaviour with respect to the rank reversal problem. The
analysis is performed at the level of the outranking graph, of which the
striking conclusion can be made that there exist two types of rank rever-
sals. Looking at the way these two types do occur, we draw the conclusion
that one is quite natural and could therefore be allowed, while the other is
clearly forbidden.

2 - A tutorial on the Rubis choice method

Raymond Bisdorff, Applied Mathematics Unit, University
of Luxembourg, L-1511, Luxembourg, Luxembourg,
raymond.bisdorff@uni.lu

This presentation illustrates the Rubis decision aiding method for finding
a single best alternative. The tutorial is based on a sample Python session
using the Digraph module resources for computing with bipolar-valued
digraphs. Starting from a given performance tableau, showing the perfor-
mances of a set of potential decision actions on a family of criteria, we
are going to compute the corresponding Rubis choice recommendation.

3 - Solving the k-choice problem in a progressive con-
text

Patrick Meyer, Applied Mathematics Unit, University of
Luxembourg, 162a, avenue de la Faiencerie, 1511,
Luxembourg, Luxembourg, patrick.meyer@uni.lu,
Raymond Bisdortf

This work deals with the problem of the selection of k best alternatives in
multiple criteria decision aiding, in the particular context of progressive
methods. These consist in several stages providing the decision maker
with more and more precise k-choice recommendations. Our considera-
tions are based on pairwise comparisons of alternatives and the underly-
ing bipolar-valued outranking digraph. We present three formulations for
the best k-choice problem and detail how to solve two of them directly on
the outranking digraph.

B MA-33

Monday, 8:00-9:30
Room RB 104

Bioinformatics |
Stream: Computational Biology, Bioinformatics and
Medicine

Invited session

Chair: Ceyda Oguz, Department of Industrial Engineering, Koc
University, Rumeli Feneri Yolu, Sariyer, 34450, Istanbul,
Turkey, coguz@ku.edu.tr

1 - Optimal standardisation of expression ratios

Graham Wood, Department of Statistics, Macquarie
University, North Ryde, 2109, Sydney, NSW, Australia,
gwood @efs.mq.edu.au, Joseph Descallar

Experimental techniques involved in the search for proteins expressed in
ovarian cancer provided the impetus for the research in this paper. Such
techniques can depend upon the appropriate normalisation to unity of ex-
pression ratios of “housekeeping” proteins. In this paper we describe the
solution of an optimisation problem which produces the needed transfor-
mation of such ratios. The optimisation problem reduces to the minimi-
sation of a ratio of quadratic functions of many variables. An illustrative
example is presented.

2 - DNA sequence assembly via graph reduction

Jacek Blazewicz, Instytut Informatyki, Politechnika
Poznanska, ul.Piotrowo 2, 60-965, Poznan, Poland,
jblazewicz@cs.put.poznan.pl, Marta Kasprzak

The problem to be considered is one of DNA sequence assembly. The
proposed heuristic algorithm uses a graph model of the problem in ques-
tion and searches for a Hamiltonian path corresponding to the DNA se-
quence which is looked for. The algorithm incorporates two independent
procedures of reducing the set of arcs not influencing the existence of the
Hamiltonian path. Tests show a significant reduction of a computational
time as compared to a more classical approach.
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3 - Integration of protein domain, interaction, end
gene expression data to infer coordinated proteins.

Attila Gursoy, Computer Engineering, Koc University, Koc
University, Engineering Faculty, Rumelifeneri yolu, Sariyer,
34450, Istanbul, agursoy @ku.edu.tr

Integrating diverse biological information is a major challenge in bion-
formatics today. Application of data mining and machine learning tech-
niques to infer set of coordinated proteins from protein domains, protein-
interactions, and microarray expression data will be presented. Domain-
domain interaction probabilities are inferred by applying associative rule
mining, and then integrated with microarray expression profiles using a
probabilistic graph model. The combined approach produces more mean-
ingful results compared to commonly used clustering method.

4 - Extraction Of A New Dataset Of Protein Interfaces

Ozlem Keskin, Chemical and Biological Engineering, Koc

University, Rumeli Feneri Yolu, 34450, Istanbul, Turkey,

okeskin@ku.edu.tr
A diverse, structurally non-redundant data set of two-chain protein-
protein interfaces derived from the Protein Data Bank will be presented.
Using a sequence order-independent structural comparison algorithm and
hierarchical clustering, 3799 interface clusters are obtained starting with
22,000 two-chain interfaces. The clustered data set is a rich source for
various types of analyses of protein interfaces like to identify some chem-
ical and physical properties of the interfaces.

B MA-34

Monday, 8:00-9:30
Room RB 105

Optimal Resource Allocation in Health

Services
Stream: OR in Health Care

Invited session

Chair: Marion Rauner, Dept. Innovation and Technology
Management, University of Vienna, Bruennerstr. 72, A-1210,
Vienna, Austria, marion.rauner @univie.ac.at

1- An internet-based hospital game to improve re-
source allocation

Markus Kraus, Department of Economics Finance, Institute
for Advanced Studies, Stumpergasse 56, A-1060, Vienna,
Austria, markus-kraus @aon.at, Jorg Gesslbauer, Marion
Rauner, Sigrun Schwarz

‘We have developed an internet-based hospital management game by us-
ing discrete event simulation. The uniqueness of COREmain hospital
game consists of the internet-based framework, the combination of re-
source, process and financial result management, the competition of hos-
pitals within a region and the consideration of different inpatient reim-
bursement systems. The deployment of this game in teaching, policy and
research might improve policy making both at a hospital, regional and
national level and also induce further research in these fields.

2 - Towards an early(?)-warning system for a hospi-
tal emergency department overcrowding: a data-
driven approach

Leonid Churilov, Department of Accounting and Finance,
Monash University, Caulfield East, PO Box 197, 3145,
Melbourne, Victoria, Australia,
Leonid.Churilov@buseco.monash.edu.au, Giovanni
Medina, Richard Weber

The existing models of Emergency Department (ED) operations do not
provide adequate decision support in dealing with the ED overcrowding.
A conceptually different crisis-aware approach to ED operational deci-
sion support recognizes the inevitability of ED overcrowding and empha-
sises the necessity of managing the crisis before it happens. A warning
system for ED overcrowding is a building block for such an approach.
In this paper we demonstrate how data mining techniques can be used to
design such a system using the case of a large metropolitan hospital in
Melbourne, Australia.
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3 - Incorporating User Objectives in the System De-
sign Process: The creation of a physician eHealth
portal

Kevin Leonard, Health Policy, Management and Evaluation,
University of Toronto, 155 College Street, 4th Floor, Health
Sciences Building, M5T 3M6, Toronto, Ontario, Canada,
k.leonard @utoronto.ca

While potential benefits from physician-access to EHR are perceived and
several studies have demonstrated modestly positive outcomes, there are
significant limitations to research in this area and more importantly to the
approach to design and development of these applications. The goal of
this specific project is to build information systems for physicians with the
support and involvement of physicians throughout the design and devel-
opment life cycle. This was accomplished through the use of simulation
and other operations research techniques.

4 - Dynamic Policy Modeling for Chronic Diseases:
Metaheuristic-based Identification of Pareto-
optimal Screening Strategies

Marion Rauner, Dept. Innovation and Technology
Management, University of Vienna, Bruennerstr. 72,
A-1210, Vienna, Austria, marion.rauner @univie.ac.at,
Walter Gutjahr, Kurt Heidenberger, Joachim Wagner,
Joseph Pasia

We present a Markov chronic disease progression model embedded
within a metaheuristic-based optimization of the policy variables. Pol-
icy makers are provided with Pareto-optimal screening schedules for risk
groups by considering cost and effectiveness outcomes as well as bud-
get constraints. The quality of the screening technology depends on risk
group, disease stage, and time. As the metaheuristic solution technique,
we use the P-ACO algorithm for multi-objective combinatorial optimiza-
tion problems which is based on the ant colony optimization paradigm.

B MA-35

Monday, 8:00-9:30
Room RB 106

Tutorial Session: OR for Development, a
Case Study

Stream: OR for Development
Invited session
Chair: Gerhard-Wilhelm Weber, Institute of Applied

Mathematics, Middle East Technical University, Odtii, 06531,
Ankara, Turkey, gweber @metu.edu.tr

1- Welcome to Hillbrow: Tutorial and Case Study on
the Use of Problem Structuring Methods and Par-
ticipatory Approaches with a Community Partner-
ship in Hillbrow, Johannesburg

Leroy White, Management, University of Bristol, Willes
Memorial building, Queens Rd, BS8 1RN, Bristol, United
Kingdom, leroy.white @bris.ac.uk

This paper reports on a study with a Community Partnership to tackle the
social problems in urban setting in South Africa. It illustrates the use of
Participatory Approaches and Problems Structuring Methods as a process
used to assess the health and social needs of the community and how it
helped the partnership arrive at decisions to support community develop-
ment. The study adopted an approach based on a mixture of methods and
processes and a systematic learning process. Some of the limitations of
the approach will be explored.

2 - Summer School. Effects and Analysis

Alexis Pasichny, Students’ Science Association, National
Technical University of Ukraine ”Kyiv Politechnic
Institute”, 37, Peremohy av., 03056, Kiev, Ukraine,
alexis.pasichny @gmail.com, Kate Pereverza
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Ukraine is one of the countries reorganizing its educational system and
wanting to integrate into European educational space. This integration
can’t happen right away. Different projects are needed to promote new
foundations in educational system. Summer school is an example of this
project type. In summer 2006 Students’ Science Association of National
Technical University of Ukraine KPI organized 1st Open Summer School
Achievements and Applications of Contemporary Informatics, Mathe-
matics and Physics. This project can help the Ukraine and countries with
similar problems in decision making.

B MA-36

Monday, 8:00-9:30
Room RB 107

Ethical Decision Making and

Organisations
Stream: OR and Ethics

Invited session

Chair: Marc Le Menestrel, Department of Economics and
Business, University Pompeu Fabra, Ramon Trias Fargas 25-27,
08005, Barcelona, Spain, marc.lemenestrel @upf.edu

Chair: Luk Van Wassenhove, Technology and Operations
Management Area, INSEAD, Boulevard de Constance, 77305,
Fontainebleau cedex, France, luk.van-wassenhove @insead.edu

1 - Organizational ethical problem solving and deci-
sion making in a changing world

Iordanis Kavathatzopoulos, IT-HCI, Uppsala University,
Box 337, 751 05, Uppsala, Sweden, iordanis @it.uu.se

Ethical competence consists of a number of skills at personal and or-
ganizational levels. Organizational ethical competence is dependent on
certain processes and roles that promote a satisfactory handling of ethical
issues such as processes for construction of ethical codices, processes for
continuous revision of ethical codices, support structures, ethical commit-
tees, ethical officers, continuing training for ethical competence. The pa-
per presents and discusses effective methods on how to implement these
changes that stimulate and sustain a high ethical competence in the orga-
nization

2 - Science Person And Ethic In Context Of Globaliza-
tion

Hasan Berke Dilan, Trakya University-iibf, 22030, Edirne,
hdilan @ttnet.net.tr

‘We assume that person who called as scientist/academician will be, have
to be ethical.This essay examines the causes that leads academicians
to make errors that doesn’t suit with ethical understanding. And also
searches answer to the question that the pressure of presenting and pub-
lishing leads academicians to behave immoral or not. In this study as-
suming the answer is “’yes” we try to put the preventives in the context of
ethical issue. The other problematic, the very heart of this essay that we
try to find if the globalization is the pivot on which the whole question
turns or not?

3 - Barriers to Ethical Values in the Management Sci-
ences

Marc Le Menestrel, Department of Economics and
Business, University Pompeu Fabra, Ramon Trias Fargas
25-27, 08005, Barcelona, Spain,

marc.lemenestrel @upf.edu, Luk Van Wassenhove

Although most scholars care about ethics, we believe that there exist bar-
riers which prevent a thorough consideration of ethical values in man-
agement sciences. This paper identifies and classifies some of these bar-
riers, together with avenues for overcoming them. By looking at these
“barriers” rather than about “incentives”, we want to avoid the counter-
productive effect of ethical discourses that try to convince of the impor-
tance of ethical values. Indeed, we think promoting ethics is something
rather natural upon which most would agree, provided that the context is
right and favourable.

B MA-37

Monday, 8:00-9:30
Room SB 335

KM - Applications, Methods and

Practices
Stream: Knowledge Management

Invited session

Chair: Dimitris Apostolou, Informatics, University of Piraeus,
Karaoli & Dimitriou 80, 18534 , Piraeus, -, Greece,
dapost@unipi.gr

1 - Innovation management through the use of diver-
sity networks

Peter Bednar, School of Computing, University of
Portsmouth, Buckingham Buildings, Lion Terrace, pol3he,
Portsmouth, United Kingdom, peter.bednar @port.ac.uk,
Christine Welch, Vasilios Katos

A methodology for innovation and analysis is presented which maintains
a diversity network in view. The methodology is drawing on a framework
which puts complexification into systemic practice. Such an application
helps participants to outline their narratives, create and agree upon cate-
gories, and use these to classify their narratives. Clusters of narratives,
reflecting innovation through diversity networks of opinion and compe-
tences, are encouraged to emerge in analytical practice. This approach
can be applied to promote creativity and sharing in a knowledge manage-
ment context.

2 - Enhancing brainstorming through agents

Arturo Tejeda, Universitat Politecnica de Catalunya, -,
Barcelona, Spain, jatejeda@]Isi.upc.edu, Esteve Almirall,
Zeus Andrade, Steven Willmott

This paper presents a software application, called Idearium, which pro-
vides an online shared workspace oriented for distributed brainstorming.
Idearium supports synchronous and asynchronous idea generation by use-
ing two agent types: Personal agents that keep track of the user’s contribu-
tions and stimulate users to make contributions to the project. Moderator
agents are responsible for the coordination of the brainstorming sessions
and for enforcing the ideation process. The agents can learn from the
users’ behaviour in order to help them fulfil tasks such as idea organiza-
tion.

3 - Knowledge Management Systems and Organiza-
tional Change Management: The Case of Siemens
ShareNet

Susanne Strahringer, Supply Chain Management
Information Systems, European Business School,
Information Systems 1, 65375, Oestrich-Winkel,
susanne.strahringer @ebs.de, Hauke Heier

Prior research has shown the interdependence of Knowledge Manage-
ment Systems’ (KMS) implementations and corporate cultures. This
study extends this research by exploring how knowledge-intensive cor-
porate cultures can be established. Employing a case study approach, we
analyze the implementation of a global knowledge sharing network. We
bring together the disciplines of change and knowledge management by
testing the explanatory power of a well-known change paradigm. Our
analysis demonstrates the framework’s strength in explaining aspects of
success and failure in KMS implementation projects.

4 - Evaluating New Ideas with Prediction Markets

Efthimios Bothos, Partheniou 60, 12136, Peristeri,
mpthimios @yahoo.gr, Dimitris Apostolou, Gregoris
Mentzas

Several methods and software tools exist for new idea evaluation within
corporate environments, which provide significant help to decision mak-
ers when selecting the most promising suggestions for innovation. In this
paper, we review some of the most important methods and tools utilized
in the process of new idea selection. We identify the relevant stakehold-
ers’ needs and illustrate how the idea selection methods are matched to
these requirements. Furthermore we discuss Prediction Markets as a aris-
ing method in the context of new idea evaluation.
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Monday, 8:00-9:30
Room SB 208

Pot-Pourri
Stream: Data Mining and Knowledge Discovery

Invited session

Chair: Yannis Theodoridis, Dept of Informatics, University of
Piraeus, 18534, Piraeus, Greece, ytheod @unipi.gr

1 - Synergies of Data Mining and Operations Research

Stephan Meisel, Information Systems, Technical University
Braunschweig, Abt-Jerusalem-Str. 4, 38106 ,
Braunschweig, stephan.meisel @tu-bs.de, Dirk Christian
Mattfeld

‘We develop a unified view on Data Mining and Operations Research and
show how the strengths of both paradigms can be combined. Thus, the
OR and DM process models are consistently described. Three classes of
integration of the paradigms are distinguished and synergies are pointed
out. Approaches at the intersection of Operations Research and Data Min-
ing from literature are classified according to the synergies. Further, we
demonstrate how the synergies can be used for treatment of a dynamic
job shop scheduling problem with a rolling time horizon.

2 - Improving the Accuracy of Continuous Aggregates
and Mining Queries on Data Streams under Load
Shedding

Carlo Zaniolo, University of California, Los Angeles,
90095, Los Angeles, CA, United States,
zaniolo@cs.ucla.edu, Yan Nei Law

‘We propose an efficient technique for optimizing the accuracy of aggre-
gate and stream mining queries in the presence of sampling and load shed-
ding. We introduce a precise error model, which is then used to derive
query accuracy estimates, and enhance the query quality on the basis of
past statistical information. Our method can notably reduce uncertainty,
and is quite general insofar as it can be used on a large class of queries in-
cluding K-means and Naive Bayesian. Experiments show that the method
improves the query accuracy with minimal costs, and is robust in the pres-
ence of concept drift.

3 - Traffic mining in a road-network

Irene Ntoutsi, Department of Informatics, University of
Piraeus, 80 Karaoli-Dimitriou St, Piraeus, 18534, Athens,
Attica, Greece, ntoutsi @unipi.gr, Nikos Mitsou, Gerasimos
Marketos
The flow of data coming from modern sensing technologies and wireless
telecommunication devices enables the development of novel research
techniques related to data management and knowledge extraction. In this
work, we undertake the problem of analyzing traffic in a predefined road
network. A graph based modeling of the network traffic which provides
insights on the flow of movements within the network is presented. We
exploit this graph to predict the future locations of moving objects. Ex-
periments are presented proving the applicability of our work.

B MA-39

Monday, 8:00-9:30
Room SB 211

Computational Intelligence

Stream: Computational and Artificial Intelligence
Invited session

Chair: Heiko Hahn, Universitéit der Bundeswehr Miinchen,
Neubiberg, Germany, heiko.hahn @unibw.de

1- Computational Aspects of Stackelberg Solutions
within Intelligent Networks

Dmitrii Lozovanu, Institute of Mathematics and Computer
Science, Academy of Sciences of Moldova, Chisinau,
Moldova, Republic Of, lozovanu@math.md, Stefan Pickl
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Computational aspects of max-min paths problems on networks are in
the main center of interest.They typically arose as an auxiliary problem
within the study of a special class of discrete min-max control models
and within so-called cyclic games. A polynomial-time algorithm is pro-
posed. We give an introduction in that topic and show first numerical
results. At the end a classical Stackelberg solution is presented. The
underlying time-expanded network technique as an intelligent computa-
tional approach is discussed.

2 - Strategic agent-based simulation for gas wholesale
cross-border trade planning

Christine Pelletier, Economy, Management Organisation,
RijksUniversiteit Groningen, Landleven 5, Postbus 800,
9700 AV, Groningen, n.b.szirbik@rug.nl, Nick Szirbik, Gijs
B. Roest, Silja Meyer-Nieberg

‘We propose a multi-agent model that addresses scenarios where the trade
is based on complex long-term decision processes, combining multi-
criteria decision optimisation and ruled based techniques. This model
supports the investigation of the impact of trans-national trading policies
on the allocation of the gas flow in the European interconnected GRID
networks, in conjunction with different national regulation for gas trans-
portation. Local GRID capacity expansion decisions are the most costly
and risky, both in economic and political terms, and our simulations sup-
port decisions at this level.

3 - Using multilayer perceptrons for data compression

Robert Manger, Department of Mathematics, University of
Zagreb, Bijenicka cesta 30, 10000, Zagreb, Croatia,
manger @math.hr, Krunoslav Puljic

This paper investigates the feasibility of using artificial neural networks
as a tool for data compression. More precisely, the paper measures com-
pression capabilities of the standard multilayer perceptrons. An outline
of a possible "neural” data compression method is given. The method
is based on training a perceptron to reproduce a given data file. Exper-
iments are presented, where the outlined method has been simulated by
using differently configured perceptrons and various data files. The best
compression rates obtained in the experiments are listed.

B MA-40

Monday, 8:00-9:30
Room RB 116

Stochastic Programming |

Stream: Simulation & Stochastic Programming and
Modelling (c)

Contributed session

Chair: Jitka Dupacova, Probability and Math. Statistics, Charles
Univ, Faculty of Math. and Physics, Sokolovska 83, CZ-18675,
Prague, Czech Republic, dupacova@karlin.mff.cuni.cz

1 - A hybrid Branch-and-Fix Coordination and Nested
Benders Decomposition approach for solving mul-
tistage stochastic mixed 0-1 problems

Maria Merino, Matemdtica Aplicada, Estadistica e
Investigacion Operativa, Facultad de Ciencia y Tecnologia.
Universidad del Pais Vasco, Barrio Sarriena s/n, 48940,
Leioa, Vizcaya, Spain, maria.merino@ehu.es, Laureano
Fernando Escudero, M. Araceli Garin, Pérez Sainz de Rozas

We present a hybrid algorithmic framework for optimizing stochastic
mixed O-1 multistage problems with full recourse. The uncertainty is
represented by using a scenario tree. The problem is modelled by a split-
ting variable representation of the Deterministic Equivalent Model of the
stochastic problem, where the 0-1 variables and the continuous variables
appear at any stage. The approach is based on a mixture of Branch-and-
Fix Coordination and Nested Benders Decomposition schemes. Some
computational experience is reported.

2 - Recombining Trees and Simultaneous Decomposi-
tion in Multistage Stochastic Programming

Christian Kiichler, Institut fiir Mathematik,
Humboldt-Universitit zu Berlin, Unter den Linden 6,
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10099, Berlin, Germany, ckuechler @math.hu-berlin.de,

Stefan Vigerske
In general, numerical approaches for multistage stochastic optimization
problems are based on a scenario tree representation of the underlying
stochastic process. One way to prevent the number of scenarios growing
exponentially with the number of time steps, widely applied in Mathemat-
ical Finance, are recombining scenario trees. We present an approach for
solving linear multistage problems with both non-Markovian stochastic
input and time-coupling constraints. Thereby, recombination of scenar-
ios at several stages allows the cost-to-go function to be approximated
simultaneously in many nodes.

3 - Stochastic Programming Approach to a Multi-
Stage Inventory Control Problem: Numerical Is-
sues

Radoslava Mirkov, Dept. of Statistics and Decision Support
Systems, University of Vienna, Universitaetsstrasse 5,
A-1010, Vienna, Austria, radoslava.mirkov@univie.ac.at,
Georg Pflug
We observe a generalization of the well known newsboy problem to a
multi-period setting. We determine an optimal multi-period order policy
utilizing the stochastic optimization methods, incorporating uncertainty
into the decision process. We describe the random demand by a stochas-
tic process and study the quality of tree-based approximations to the un-
derlying stochastic processes, and the relationship between the optimal
solutions of the real and approximate models. Especially, we are con-
cerned with numerical issues related to approximate solutions.

4 - Sensitivity of stochastic optimization problems -
non measurable case

Petr Lachout, Dept. Probability and Statistics, Charles

University in Praha, Sokolovskd 83, 186 75, Praha,

lachout @karlin.mff.cuni.cz
Sensitivity of stochastic optimisation programs to a perturbation is a cru-
cial task arising namely because of estimation and approximation of the
given problem. Randomness of the program produces difficulties con-
nected with measurability of studied objects. Especially, the existence of
a convenient measurable selection of optimal solutions or epsilon-optimal
solutions is a hard theoretical task giving “artificial” restrictions on the
studied situation.
In our contribution we try to present ideas how to treat sensitivity of
stochastic optimisation programs from this point of view.
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Monday, 8:00-9:30
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Multistage Stochastic Programs
Stream: Stochastic Programming

Invited session

Chair: Vlasta Kankova, Academy of Sciences of the Czech
Republic, Prague, Czech Republic, kankova@utia.cas.cz

1 - Stability based scenario tree modelling for multi-
stage stochastic programs

Holger Heitsch, Institut fiir Mathematik,

Humboldt-Universitit zu Berlin, Unter den Linden 6,

10099, Berlin, Germany, heitsch@math.hu-berlin.de,

Werner Rémisch
Solving multistage stochastic programs typically requires an approximate
presentation of the maybe multivariate stochastic input process in form
of a scenario tree. Based on stability results a scenario tree generation
method for the multivariate stochastic input process is presented. It starts
with a fan of individual scenarios and consists of a recursive deletion and
branching procedure which is controlled by bounding the approximation
error. Numerical experiences for generating scenario trees are reported
for different applications.

2 - Toward Modular Codes for Solving Nonconvex Mul-
tistage Stochastic Programs
Marc Steinbach, Inst. for Applied Mathematics, Leibniz

University Hannover, Welfengarten 1, 30167, Hannover,
steinbach@ifam.uni-hannover.de

Multistage stochastic programming models are becoming vital for plan-
ning under uncertainty in areas like finance and energy. While convex
models are widely used, well understood, and solvable by mature opti-
mization codes, more complex models (as in combined power generation
and trading) create a demand for nonconvex solvers. We report on cou-
pling the interior point code IPOPT (handling nonconvexity) with tree-
sparse KKT solvers (handling the excessive size of multistage models
by exploiting their rich structure), and present computational results for
problems from several application areas.

3 - Convergent Bounds for Stochastic Programs with
Expected Value Constraints

Daniel Kuhn, Department of Computing, Imperial College
London, United Kingdom, dkuhn@doc.ic.ac.uk

This talk elaborates an approximation scheme for convex multistage
stochastic programs (MSP) with expected value constraints. The con-
sidered problem class thus comprises models with integrated chance con-
straints and CVaR constraints. We develop two computationally tractable
approximate problems that provide bounds on the (untractable) original
problem, and we show that the gap between the bounds can be made
small. The solutions of the approximate MSPs give rise to a feasible pol-
icy for the original MSP, and this policy’s optimality gap is shown to be
smaller than the difference of the bounds.

4 - Multistage Stochastic Programs via Autoregres-
sive Sequences and Individual Probability Con-
straints

Vlasta Kankova, Academy of Sciences of the Czech
Republic, Prague, Czech Republic, kankova@utia.cas.cz

Multistage stochastic programming problems belong to optimization
problems depending on a probability measure. These problems corre-
spond to applications that can be reasonable solved with respect to some
discrete time interval and simultaneously there exists a possibility to de-
compose them with respect to the individual time points. In the talk we fo-
cus on a case when a random element follows an autoregressive sequence
and constraints sets correspond to the individual probability constraints.
The aim of the talk will be to suggest a construction method of approxi-
mative solution scheme.

H MA-42

Monday, 8:00-9:30
Room SB 112

OR for Sustainability |
Stream: OR in Agriculture and Forest Management

Invited session

Chair: Daniel Sandars, Centre of Natural Resource
Management, Cranfield University, Building 42(a), School of
Applied Science, MK43 OAL, Cranfield, Bedfordshire, United
Kingdom, daniel.sandars @cranfield.ac.uk

1 - Behavioural observations on preference enquiry

Teppo Hujala, Department of Forest Resource Management,
University of Helsinki, P.O.Box 27, FI-00014, Helsinki,
Finland, Teppo.Hujala@helsinki.fi, Tuomo Kainulainen,
Pekka Leskinen

Reliable preference elicitation is a prerequisite for socially sustainable
application of multi-objective decision analysis techniques. Previous re-
search shows that cognitive biases may cause somewhat different results
to emerge when framing the preference enquiry in alternative ways. The
present authors experimented a job selection problem with 45 forestry
students and found justification for hypothesising further the occurring
cognitive effects. In the presentation, the behavioural observations of di-
rect weighting in interval and ratio scales as well as pairwise comparisons
are discussed.

2 - Timber Harvest Scheduling in Cuba using a multi-
criteria approach

Trinidad Gomez, Applied Economics Mathematics,
University of Malaga, Facultad Economicas, Campus El
Ejido, 29071, Malaga, Spain, trinidad @uma.es, Julian
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Molina, Rafael Caballero, Monica Hernandez, Maria
Amparo Leon

In this paper we propose a Multi-Objective Programming (MOP) model
to solve a timber harvest scheduling problem in Cuba. The formulation of
a timber harvest plan involves important economic and sustainability cri-
teria, amongst others. In addition, spatial considerations are also studied
and included in the model through the use of integer variables, resulting
in a complex mixed-integer MOP problem. The model, as formulated,
is untreatable with a standard solver. Therefore, a multi-objective meta-
heuristic has been implemented to solve it. We report results and method-
ological development.

3 - Biodiversity and Agricultural Production Planning
by LP

Daniel Sandars, Centre of Natural Resource Management,
Cranfield University, Building 42(a), School of Applied
Science, MK43 0AL, Cranfield, Bedfordshire, United
Kingdom, daniel.sandars @cranfield.ac.uk, Eric Audsley

Policy makers are concerned that arable farming leads to a decline in bio-
diversity, as indicated by farmland birds. What policies will be taken up
by farmers? How much will birds benefit? We are developing the lin-
ear programming model of farm production planning to include models
of biodiversity outputs and related choices as well as the preferences of
a population of farmers. Results show that the cost of providing habitat
varies strongly with soil and rainfall and that policy needs to be care-
fully designed to efficiently create more habitats. We report progress and
methodological issues.
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Monday, 8:00-9:30
Room SB 309

Revenue Management Topics
Stream: Revenue Management

Invited session

Chair: Kristin Fridgeirsdottir, Decision Sciences, London
Business School, Regent’s Park, NW1 4SA, London, United
Kingdom, kristin@london.edu

1- Revenue Management of Online Advertising with
Impatient Advertisers

Sami Najafi Asadolahi, Decision Sciences, London
Business School, Regent’s Park, NW1 4SA, London,
London, Iran, Islamic Republic Of,

snajafi.phd2005 @london.edu, Kristin Fridgeirsdottir

‘We consider a web host that generates revenues from displaying adver-
tisements on his website. The advertisers approach the web host and re-
quest their ad to be displayed to a certain number of visitors. The adver-
tisers are impatient and want their ads to be posted right away otherwise
they approach another web host. We model this system as a queueing
system with no waiting spaces and derive its steady state probabilities.
‘We compare this system to some known queueing systems. Furthermore,
we derive the optimal advertising price as well as some insights on the
optimal revenues of the web host.

2 - A Framework for Optimizing Bid Prices for Maximal
Customer Response to Search Ads

Ozgur Ozluk, College of Business, San Francisco State
University, 1600 Holloway Avenue, 94132, San Francisco,
CA, United States, ozgur@sfsu.edu, Susan Cholette

Keyword ads are blurbs with hyperlinks generated dynamically when a
user queries a search engine for a specific term. If a user clicks on the
hyperlink, the advertiser is charged a fee, based on the his bid for the key-
word. Higher bids result in better ad positions, which translate to higher
value for the advertiser.

With the exponential growth of internet usage, competition for keywords
has been intense, and mismanaged keywords ads have been a resource
drain for many companies. We present mathematical models for the max-
imization the value of an affiliate by choosing the right keywords.
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3 - Online Advertising:
proach

Revenue Management Ap-

Kiristin Fridgeirsdottir, Decision Sciences, London Business

School, Regent’s Park, NW1 4SA, London, United

Kingdom, kristin@london.edu, Victor Araman
The internet is currently the fastest growing area in the advertising in-
dustry. We consider a web host selling advertising space on its website.
The advertisers are patient and willing to wait until their ad is displayed.
However, they do not like to wait for too long and want their ad campaign
to have certain duration. We model the system as a queueing system and
show using Lindley’s equation that its waiting time is the same as of a
known queueing system. We then study the revenue maximisation prob-
lem of the webhost taking into account the customer waiting time and
their campaign duration.
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Monday, 8:00-9:30
Room SB 308

CLSC |
Stream: Closed-Loop Supply Chains

Invited session

Chair: Vedat Verter, Faculty of Management, McGill University,
1001 Sherbrooke St. W., H3A 1G5, Montreal, Quebec, Canada,
vedat.verter@mcgill.ca

1- Product Variety Choice and Return Policy of a
Make-to-Order Firm

Elif Akcali, Department of Industrial and Systems
Engineering, University of Florida, 303 Weil Hall, 32611,
Gainesville, FL, United States, akcali @ise.ufl.edu, Aydin
Alptekinoglu, Alex Grasas

To explore the interaction between product variety and return policy of a
firm, we consider a make-to-order firm that allows the customers to return
products if they are unsatisfied with the products, and the firm can stock
these returns to satisfy future demand. The firm must decide the number
of variants to offer and determine the optimal stock levels for each variant.
We characterize the structure of the optimal product variety decision and
provide insights on how various modeling parameters impact the optimal
product variety and return policy decisions of the firm.

2 - A Revenue-Management Approach to Product Re-
covery

Moritz Fleischmann, RSM Erasmus University, PO Box
1738, 3000DR, Rotterdam, Netherlands,
MFleischmann@rsm.nl, Mark Ferguson

Our problem is motivated by the asset recovery process at an electronic
equipment manufacturer. Products coming off of lease are returned to
the OEM who makes a disposition decision to either remanufacture the
returned unit or to disassemble it to recover spare parts. In general, re-
manufacturing and reselling a unit is more profitable than salvaging it for
parts but the final selling price of the remanufactured unit is more un-
certain. We address this disposition decision as a revenue management
problem. We formulate and solve a corresponding model that maximizes
the expected value recovered.

3 - An analytical Approach for WEEE Network Design

Gilles Weimerskirch, Chair of Operations Research and
Logistics, Saarland University, 51, rue de Dahlem, 4997,
Schouweiler, g.weimerskirch@comapp.lu, Stefan Nickel,
Vedat Verter, Sebastian Velten
The WEEE Directive (Waste Electrical and Electronic Equipment) of the
European Community became European Law in February 2003, setting
collection, recycling and recovery targets for all types of electrical goods.
The existing infrastructure incorporating collection points, inspection, de-
manufacturing and recycling facilities needs to be redesigned to meet the
requirements of the EU Directive. We will present a dynamic, multi-
commodity, generic mathematical model that considers facility location
and budget restrictions so as to minimize total cost.

4 - An Analysis of Monopolistic and Competitive Col-
lection Schemes for Recycling

Tamer Boyaci, Desautels Faculty of Management, McGill
University, 1001 Sherbrooke Street West, H3A1G5,
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Montreal, Quebec, Canada, tamer.boyaci @mcgill.ca,
Fuminori Toyasaki, Vedat Verter

We investigate the impact of popular collection schemes on manufactur-
ers, recyclers and consumers. We assume that in a game-theoretic setting
the recyclers act as leaders. In addition, there is price competition among
the manufacturers, in order to capture larger market share. In the monopo-
listic scheme, the manufacturers are members of a non-profit organization
that allocates the collected end-of-life returns to the recyclers and reflects
the associated costs on the manufacturers. In the competitive collection
scheme, however, the manufacturers directly work with their recycler.

B MA-45

Monday, 8:00-9:30
Room SB 310

Supply Chain Inventories
Stream: Inventory Management

Invited session

Chair: Peter Kelle, ISDS, Louisiana State University, Ceba,
70810, Baton Rouge, Louisiana, United States, qmkell @lsu.edu

1 - Optimal base-stock levels in a serial two-echelon
system with random yield and rework of orders

Gudrun Kiesmiiller, Operations Planning Accounting and
Control, Technische Universiteit Eindhoven, P.O. Box 513,
5600 MB, Eindhoven, Netherlands,
g.p.kiesmueller@tm.tue.nl, Ton de Kok

We study a two echelon inventory system controlled by periodic base-
stock policies. After the production of the finished products as well as
of the subassemblies quality tests are performed and if necessary rework
takes place. We derive approximations for the cost function and the ser-
vice level in order to determine optimal base stock levels. In a detailed
numerical study we reveal the parameter settings leading to a good per-
formance of our approximations. We use our model to study the impact
of several model parameters on inventory investments.

2 - An Arch Model For Supply Chains And The Bull-
whip Effect

Avijit Banerjee, Decision Sciences, Drexel University,
LeBow College of Business, 227 Academic Building,
19104, Philadelphia, PA, banerjea@drexel.edu, Jingjing Lu

Currently, there are few studies in supply chain management directly in-
corporating time series models of consumer demand, usually assuming
that the model residuals are homoskedastic, which often does not hold.
We propose an autoregressive conditional heteroskedasticity (ARCH)
model to describe consumer demand for multistage supply chains. We
show that when demand is an ARCH time series, the order quantities and
the inventory levels at all stages, under certain operating scenarios, can
also be depicted as ARCH models. We also discuss the well-known bull-
whip effect and attempt to quantify it.

3- Inventory Control in Combined Make-to-

Order/Make-to-Stock Supply Chains

Onur Kaya, INDR, Koc University, Koc University, Eng
206, Sariyer, 34176, Istanbul, okaya@ku.edu.tr, Phil
Kaminsky

We consider a multi-item manufacturer served by a single supplier in a
stochastic environment. The manufacturer and the supplier have to decide
which items to produce to order and which ones to stock. We consider
several variations of this problem, and try to find the optimal inventory
levels for each item considering different schedules. We perform exten-
sive computational testing to assess the effectiveness of our algorithms,
and to compare the centralized and decentralized models in this supply
chain. We also explore the value of limited information exchange for this
system.

4 - Inventory Management Specifics, Challenges, and
Solutions in Healthcare

Peter Kelle, ISDS, Louisiana State University, Ceba, 70810,
Baton Rouge, Louisiana, United States, qmkell @lsu.edu,
Rudy Hirschheim, Helmut Schneider, Sonja Wiley-Patton

Using a Participatory Action Research approach we summarize the sup-
ply chain management processes and challenges unique to health care
providers. We analyze possible solutions through the case of a local hos-
pital and describe the supply chain decision structure involving the di-
verse and conflicting goals of the various health care stakeholders. We
then scrutinize the information structure and based upon available data
recommend improvements and propose quantitative decision support for
the supply chain and inventory decisions mainly for the negotiation pro-
cess between the various stakeholders.
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Warehousing
Stream: Manufacturing & Warehousing

Invited session

Chair: Martin Grunow, Production Engineering and
Management, Technical University of Denmark,
Produktionstorvet 425, 2800, Kgs. Lygnby, Denmark,
grunow @ipl.dtu.dk

Chair: Gurdal Ertek, Faculty of Engineering and Natural
Sciences, Sabanci University, Orhanli, Tuzla, 34956, Istanbul,
Turkey, ertekg @sabanciuniv.edu

1- A Genetic Algorithm Approach for Order Batching
in a Warehouse System

Osman Kulak, Industrial Engineering, Pamukkale
University, Kinikli Kampiisii, 20020, DENiZLi, Turkey,
okulak @pamukkale.edu.tr, Yusuf SAHIN

Order batching is the problem of determining the number of orders to be
picked together in one picking tour. Effectively consolidating orders into
batches can significantly speed the product movement with in a ware-
house. On the other hand warehouse layout problem is the assignment
of products to stock locations in the warehouse.Both of these problems
are known to be NP-hard. In this paper, we present a genetic algorithm
approach for simultaneously solving these highly interrelated problems.
Finally, detailed numerical experiments are carried out to evaluate the
performance of the GA approach.

2 - Heuristic Algorithms for 3D Multiple Bin Sized Bin
Packing Problem

Kemal Kilic, Faculty of Engineering and Natural Sciences,
Sabanci University, Orhanli, Tuzla, 34956, Istanbul,
kkilic @sabanciuniv.edu, Gurdal Ertek

Packing problems deal with loading of a set of items (objects) into a set
of boxes (containers) in order to optimize a performance criterion under
various constraints. In this research we propose heuristic algorithms to
solve a packing problem that we encountered in a real world project in
automative industry. The 3D-MBSBPP (Multiple Bin Sized Bin Packing
Problem) that we present and solve has not been analyzed in literature
before our continuing research, to the best of our knowledge. We present
and compare the performance of our algorithms in terms of both cost and
computational.

3 - Designing the "Best” Rectangular Warehouse

Gurdal Ertek, Faculty of Engineering and Natural Sciences,
Sabanci University, Orhanli, Tuzla, 34956, Istanbul, Turkey,
ertekg @sabanciuniv.edu, Mehmet Can Arslan

In this study we focus on the rectangular warehouse, a warehouse with
parallel storage blocks with main aisles separating them. We use the Data
Envelopment Analysis (DEA) methodology and data visualization for
evaluating and comparing the performances of rectangular warehouses
with different length/width ratios and areas. The labor required for order
picking is calculated based on an aisle-by-aisle routing algorithm.

4 - Simulation Analysis of an Air Cargo Terminal

Mar